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[lpeaucnoBue

Llenn n npuHumMnel ctaHaapTusauum B Poccunickon ®egepaunn yctaHoBneHsl PegepanbHbIM 3aKOHOM
oT 27 aekabdbps 2002 r. Ne 184-P3 «O TeXHUYECKOM perynmpoBaHnumn», a npasmna npuMeHeHns HauMoHanbHbIX
ctaHgapTtoB Poccunckon egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccumnckon ®epgepanmin.
OCHOBHbIE NOMNMOXEHUAY

CBepneHUA o cTaHaapTe

1 PASPABOTAH ®I'YI1 «JleHuHrpaackmn oTpacneson HayvyHo-UccnegoBaTenbCcki UHCTUTYT pagnuo»
(MOHUWP) n TexHn4yeckum komuteTomM No ctaHgapTmsaumn TK 30 « OnekTpoMarHMTHas COBMeCTUMOCTb TeX-
HUYECKUX CpeacCTB» Ha OCHOBe COOCTBEHHOro ayTeHTUYHOro nepesoda ctaHgapTta, ykasaHHOro B nyHkTe 4

2 BHECEH TexHunyeckum komuteTom no ctaHaaptusaunm TK 30 «@nekTpoMmarHutHas COBMECTUMOCTb
TEXHUYECKNUX CpeaCTB»

3 YTBEPXXOEH N BBEJEH B OENCTBUWE MMpukasom deaepanbHOro areHTcTsa no TEXHUYECKOMY
perynmpoBaHuio U meTponornm ot 25 aekadps 2008 r. Ne 724-cT

4 HacTtoawun ctaHgapT asnsgeTcsa MoandpuumMpoBaHHbBIM Mo OTHOLUEHWUIO K MeXayHapoaHOMY cTaHaap-
Ty CUCTIP 16-2-1:2005 « TexHn4eckmne TpedboBaHUA K annapaType Ansg U3MepeHunst pagnonomMmex 1 NoOMexoyc-
TOMYNBOCTU KU MeToadbl M3aMepeHUU. HacTb 2-1. MeTtogbl MaMepeHUA NoOMex M NnomMexosalULeHHOCTW.
NamepeHne KoHAYKTUBHBLIX NnoMex» (CISPR 16-2-1:2005 «Specification for radio disturbance and immunity
measuring apparatus and methods — Part 2-1: Methods of measurement of disturbances and
immunity — Conducted disturbance measurements»). Ipn 3ToM AONONHUTENLHLIE NOMOXEHUS N TpeboBa-
HAK, BKMNHOYMEHHbIE B TEKCT cTaHgapTa Ans ydeTta notpedbHocTen HauuoHarnbHOW 3KOHOMWKN POCCUNCKOWN
begepaunn N ocobeHHOCTEN POCCUNACKOWN HALUMOHAaNbLHOW cTaHaapTu3aLnn, BelaeneHbl B TeKCTe cTaHaapTa
KYPCUBOM.

HanmeHoBaHMe HacTodlWero ctaHgaprta U3sMeHeHO OTHOCUTENTbHO HaUMMeHOBaHUA yKasaHHOro MeXay-
HapogHoro ctaHgapTa anga npueseaeHna B cooteetctBune ¢ FOCT P 1.5—2004 (noapasaen 3.5).

[Tpy NpUMeHeHUn HacToALWEero ctaHgapTa pekoMeHayeTca UCMONb30oBaTh BMECTO CChITOYHBLIX MeXay-
HapodHLIX CTaHO4apPTOB COOTBETCTBYOLWME UM HauMoHanbHble cTaHgapTel Poccuinckon ®eagepaunn, ceeae-
HMUSA O KOTOPLIX NpUBedeHbl B NpUNoXxeHun E

5 BBEAEH BI'NEPBbIE

ViHgbopmayus 06 U3MEeHeHUsIX K HacmosuwemMy cmaHOapmy nybnukyemcs 8 €Xe200H0 U30agaeMOoM
UHpOpMaUUOHHOM YKa3zamerne «HalyluoHarnbHbele cmaHoapmbl», @ mekcm U3MeHeHUU U rorpasok — 8 exXe-
MeCAYHO u30asaeMbiX UHGOPMaUUOHHbLIX yKazamensax «HauyuoHanbHble cmaHOGapmei». B cny4dae rnepe-
cMompa (3aMeHbl) Ui OMmMeHbl Hacmosauweao cmaHdoapma coomeemcmeyiouiee yseodomMiieHue byoem
OnybrnuKoBaHo 8 eXXeMeCsI4HO U30asaeMoM UHOPpMaUUOHHOM YKa3amerne «HalyuoHanbHbie cmaHoapmabi».
Coomeemcmeyrowas UHpopMalyus, yeeOoMITeHUS U MeKCmbl pa3Meljaromecs makxe 8 UHhopMaluUOHHOU
cucmeme obuieao rnones3ceaHuss — Ha oguuuanbHoM caume PedepallbHO20 a2zeHmcemea rno mexHuU4e cKoMy
pezaynuposaHur U Mempornoauu e cemu VIHmepHem

© CrtaHgaptuHdopm, 2009

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PeryrimpoBaHuo 1 MeTpPoioru
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(CUCTIP 16-2-1:2005)

HAUUWOHANBbHBIN CTAHOAPT POCCUUCKOMWN GPEOEPALNMN

CoBMeCTUMOCTb TeXHUYECKUX cpeAcTB 3NeKTPOMarHuTHas

TPEBOBAHWUA K AIMMNAPATYPE OJA UISMEPEHUA NAPAMETPOB UHOYCTPUATIBbHbBIX
PAOUONOMEX U MOMEXOYCTOUYUBOCTU U METOAbl U3MEPEHUN

HYacTb 2-1

METOObl UBMEPEHUU NAPAMETPOB MHOYCTPUANBbHbLIX PAOUOMOMEX
N MOMEXOYCTONYUBOCTMU.
USMEPEHUE KOHOYKTUBHbIX PAOUOITOMEX

Electromagnetic compatibility of technical equipment. Specification for radio disturbance and immunity measuring
apparatus and methods. Part 2-1. Methods of measurement of radio disturbances and immunity. Conducted radio
disturbance measurements

[lata BBegeHnsa — 2009—07—01

1 Obnactb NpMeHeHUA

HacToawmn ctaHgapT 4BNdeTcs OCHOBoMNonarawwyMM ctaHgapToM, ycTaHaBnMBaloWKMM OCHOBHBIE
NONoXeHna no nsmepeHuto nHayctTpuaneHblX paguonomex (UPI) B nonoce yactot ot 9kl yu ao 181y n meTo-
Obl namepeHn koHAyKTuBHBLIX NPT B nonoce yactoTt oT 9 kl'y ao 30 M.

2 HopMaTuBHbIE CCbINKN

B HacTosweM cTaHgapTe UCMoNb3oBaHbl HOPMAaTUBHBbIE CChINIKM Ha criegyloline cTaHgapThl:

[OCT P 61318.11—2006 (CACTIP 11:2004) CoeMecmumMocmb MEXHUYECKUX Cpeodcme 3NeKmpo-
MazHUMHas. [TpoMbIlNEHHbIEe, Hay4Hble, MeOulUUuHCKUe U beimossie (ITHMB) ebicoko4YacmomeHkie yecmpou-
cmea. PaduornomMmexu UHOycmpuarnbHbie. HopMbl U Memoob! U3MepeHUU

FOCT P 51318.13—2006 (CACTIP 13:2006) CosmecmumMocmbe MEXHUYECKUX cpeocme 3/eKmpo-
MazHUMHas. PaduogeuwjamerbHbie rpUeMHUKU, meneasu3opsi U opyzas bbimoesasi paduoarieKMmpOoHHas arina-
pamypa. Paduoriomexu uHoycmpuarbHbsie. HopMbi U MemoOb! UMepPEHUU

[OCT P 51318.14.1—2006 (CUCTIP 14-1:2005) CoemMecmumMocmb MEXHUYECKUX cpedcme 3Jl1eK-
mpomMazaHuUmHas. bbimosasbie ripubopbi, aneKmpuyeckue UHCMpYyMeHmMbI U aHanlo2uyHbie yecmpoulcmea. Paduo-
rnoMexu UHoycmpuarnbHbie. HopMbi U MemoObl U3MepPeHUU

[OCT P 51318.16.1.1—2007 (CUCTIP 16-1-1:2006) CosmecmumMocmb mMexXHU4YEeCKUX cpedcme
aniekmpomMazHuUmHas. TpebogaHus K arinapamype O UsaMepeHUs rnapamMempog UHOycmpualibHbIX paduo-
rioMex U riomexoycmouyusocmu U Memooski uaMepeHuu. Yacme 1-1. Annapamypa Ons UsMepeHUs riapamems-
poe UHGycmpuarnbHbIX paduorioMmex u rioMmexcycmouyusocmu. lpubopsl Ons usMepeHuUss UHoycmpuarbHbIX
paduorioMmex

[OCT P 51318.16.1.2—2007 (CHCTIP 16-1-2:2006) CosmecmumMocmb MEXHUYECKUX Cpedcme 371eK-
mpomMazHuUmHasi. TpebogaHus K annapamype ons UMepeHUs nMapamMmempos UHOycmpuallbHbiX paduornomMex
U rnoMexoycmou4yusocmu u Memoob! usmepeHuu. Yacme 1-2. Annapamypa 051 U3MepeHUs1 rnapamempos
UHOyCcmpuarbHbiX paduorioMex U romMexoycmouyueocmu. Ycecmpoucmea 0515 U3MepPeHUSS KOHOYKMUBHbIX
paouorioMex U ucrbimaHul Ha ycmou4ueocmbe K KOHOYKMUBHbIM paduorioMexam

U3paHune odbmumnanbHoe
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[OCT P 61318.16.1.3—2007 (CHCTIP 16-1-3:2004) CoemMecmumMocmbs MEeXHUYECKUX CPeodcms 3J1eK-
mpomazgHumHasi. TpebogaHus K arnrnapamype 0513 UMepPEeHUS napamMmempoes UHOycmpuarnbHbIX paduornoMex
U rioMexoycmoudueocmu U Memoob! usmepeHuu. Yacme 1-3. Annapamypa 0ns U3MepeHUs1 rnapamMempos
UHOycmpualbHbIX pacuorioMex U roMexoycmoudyusocmu. Ycmpoucmea 05 U3MepeHUs MoWHocmu
paouorioMmex

[OCT P 51318.16.1.4—2008 (CUCIIP 16-1-4:2007) CoemMecmumMocmbs MEeXHUYECKUX cpeocmse
annekmpomMazHumHas. TpeboeaHust K arinapamype O U3MepeHUs rnapamMmempos UHOycmpuarbHbIX paduo-
rMoMeX U rioMexoycmou4vugocmu U Memoob! UsmepeHuu. Yacme 1-4. Annapamypa Ons U3MepeHUs napamMmems-
poe UHOycmpuabHbIX paduorioMex U rnoMexoycmoudusocmu. Yecmpoucmea O/ U3MepeHUsT u3fliydaeMbix
pacuorioMex U ucrsimaHul Ha ycmou4ueocmse K U3rlydaeMbiM paduorioMmexam

[OCT P 51318.16.4.2—2006 (CUCTIP 16-4-2:2003) CoemecmumMocmbs MEeXHUYECKUX cpeocmse
aniekmpomMazHUmMHas. HeorpeodeneHHocmb UaMepeHul 8 obrnacmu anekmpomMaaHUMmHou cosMecmumMocmu

[OCT 14777—76 Paoduornomexu uHoycmpuarnbeHbie. TepMUHbI U oripederieHUs

[OCT 30372—95/ OCT P 50397/—92 CosmMecmumMocmb MeXHUYECKUX cpeocme aflekmpomMase-
HUmMHas. TepMuHb! U oripeoerieHUs

[1pumeyaHUue—[llpu none308aHUU HACMOAWUM cmaHoapmom UenecoobpasHo nposepums odelcmesue CChi-
JIOYHBIX cmaHBapmos 8 UHbopMayuoHHOU cucmeme obuwez0 nonb3osaHus — Ha ouyuansHoMm catime @edeparibH020
az2eHmemea o MexXHU4YeCKoMy pe2ynuposaHuro u Mmemponozuu @ cemu VinmepHem uriu rio exxe200H0 u3ldasaeMomy LH-
chopmayUuoHHOMY yKkazamernto « HauuoHansHbie cmaHlapmei», Komopbit orybnukosaH rno COCMosHUK Ha 1 aH8aps meky-
wieao 200a, U rno coomeemcemaseyrRwUM eXeMeCIYHO u3dagaeMbIM UHMOPMaUUOHHLIM yKasamersaM, orybrnuko8aHHbIM 8
mekyuwiem 200y. Ecnu cebinoyHbill crmaHoapm 3amMeHeH (U3MEHEH), Mo rpu rofib308aHuUU HacmosawumM cmaHoapmom crie-
dyem pyKkosoocmeoeambaCs 3aMeHSoWUM (USMEHEHHbIM) cmaHOapmom. Ecnu cebinoyddsili cmaHOapm ommeHeH bes 3a-
MEHbI, MO MOMIOXEHUE, 8 KOMOPOM OaHa CChIfIKa Ha Hea20, MPUMEHSEMCH 8 Yyacmu, He 3ampazausarowiet 3my CCbIfiKY.

3 TepMUHbLI U onpeAaeneHvs

B HacToaweM cTaHgapTe npuMmeHeHbl TepMuHbl no FOCT 14777, FOCT 30372, [1], a Takke cneagyoLwme
TEPMUHBLI C COOTBETCTBYOLUMK onpeaeneHUsiMu:

3.1 obopypoBaHue, cBA3aHHOE C OCHOBHbIM (associated equipment): lNpeocbpazoBaTenu (Hanpu-
Mep, NPOOHMKIN, SKBUBANIEHTBI CETU N @HTEHHbI), NOAKTHOYaeMble K U3MEPUTENbHOMY NMPUEMHUKY UMK reHepa-
TOPY UCMbITATENbHBIX CUTHANOB U UCMONb3yeMble AN nepedadn curHana unm nomMexm mMmexay ncnbliTyeMbim
obopyaoBaHUEM U U3MEPUTENBHBIM YCTPOUCTBOM UM rEHEPATOPOM UCMbITATENbHBLIX CUTHAMNOB.

3.2 ucnbityemoe TexHu4veckoe cpepctso (EUT), UTC: YcrtpoucTtso, npubop wunm cuctema
(anee — TexHU4Yeckoe cpeactBo, TC), UCNbITEIBAEMOE Ha coOTBEeTCTBUE HopMaMm NPT,

3.3 CcTaHpapT, pacnpocTpaHAWUUCA Ha npoayKuuk (product publication): CtaHgapT, ycTaHaBNU-
BaloLMK TpeboBaHUA No ocbecnevyeHunto anekTpoMmarHuTHou coBmectumMmocTn (OMC) kK TC KOHKpeTHOro Buaa
nnn rpynne TC ¢ y4eTOM KOHKPETHbIX ocobeHHoCcTen, npucymnx gaHHomy TC (rpynne TC).

3.4 HopMa noMex [emission limit (from a disturbing source)]: PernameHTupoBaHHoe MakcMManbHoe
3Ha4YeHWe YPOBHSA 3NeKTpOMarHUTHOU SMUCCUN OT UCTOYHUKA NMOMEX.

3.5 onopHoe 3azeMneHue (ground reference). CoeanHeHne UNK NpoBoasdLllad NOBEPXHOCTb, NMNOTEH-
Lian KoTopOon UCNOMb3YyeTCH B KaYeCcTBe 0DLLEero HyneBoro noTeHuUuana (Ha npakmuke 3aXuM WUHbI 3a3eM-
JTIeHUS unu Memairnu4yeckul ucm, K Komopomy rnookmoYvaromes usmepumernsHoe ocbopyodosaHue u ATC).

3.6 aneKTpomMarHutHad aMUCCUA OT UCTOUYHUKa NoMeXxXU (electromagnetic emission): [ eHepupoBa-
HUe MCTOYHUKOM NMOMeXN 3NeKTPOMarHMTHOU SHepPruu.

[1 pumMeyYyaHUe— [ eHepupyemMad UCIMOYHUKOM JreKimpoMacHUIMHAaA SHePeUA MOXKerm U3fNydaimbCA 6 [1POCImpaH-
Cme0 Uusnu pacripocmpaHAmbCH KOHameUBHbIM f1yrmem.

3.7 KoakcuanbHbIN Kabenb (coaxial cable): Kabenb, cogepxalwmm oaHy Unn 6onee koakcuarnbHbIX
NUHUIA, OObLIYHO UCMNONb3YeMbIN ANA COrfacoBaHHOMO coeguHeHna obopyaoBaHns, CBA3AHHONO C OCHOBHbIM
M3MepPUTEnbHBIM 000OPYyAOBaHMEM UMW FreHepaTopPOM UCMbITATENbHBIX CUTHAMNOB; ANA KoakCcnanbHOro Kabenst
OOJTKHbI ObITh pernaMmeHTUpPpOBaHbl 3HaYeHUA BONHOBOIO CONPOTUBNEHNA U KOS P ULNEHTa 3aTyXaHuUA.

3.8 oOlee HeCUMMeTPUUYHOE HanpsaxeHUe NoMexu (aCUMMeTpUYHOe HanpsXxeHue) [common
mode (asimmetrical disturbance voltage)]: BeicokodyacToTHOe (BY) HanpsaxkeHne noMexu Mexay 3KBMBaneH-
TOM cpedHen TOUKN ABYXNPOBOAHOWU NMTMHUN U ONMOPHBIM 3a3eMIIeHUeM Un, B crydae MHOronpoBoAHOM NMUHAUN,
appekTUBHOE HanpsxeHue BY nomexm B MHOronpoBoAHOWU NUHUK (BEKTOPHasi cyMMa HeCUMMETPUUHBLIX
HanpsaXXeHUN) OTHOCUTENBHO OMOPHOro 3aseMieHns, USMepeHHoe € NOMOLLbIO TpaHcdopMaTopa ToKa npu
M3BECTHOM MNOJIHOM COMPOTUBMNEHUN MeXay MHOTONpPoBOAHON NMUHNEN N OMIOPHBIM 3a3eMITIeHUEM.
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[TpumevyaHwmns
1 Cwm. Tarkxe [1], TepmuH 161-04-09.
2 VIHorga obuiee HECUMMETPUYHOE (ACUMMETPUYHOE) HAaNPsXKEHNE Ha3bIBAOT «HANPSIXKEHNEM ODLLLEMO peXxmnma.

3.9 obWUM HecUMMeTPUUYHbIU TOK (Common mode current): BekTopHas cymma TOKOB, NpoTeKarowmnx
B ABYX NPOBOAHUKaX UMK B DONbLUEM YMCME NPOBOAHUKOB, 3HAYEHNE KOTOPOU onpeaenseTcs B HEKOTOPOU
BOODpaXxaemMon NNOCKOCTU, NepeceKkaeMon 3TUMU NPOBOAHNKAMM.

3.10 cuMMeTpUvYHOe HanpskeHUe nomexu (HanpsxeHue AauddepeHUUanbHOro pexuma)
[differential mode voltage (simmetrical voltage)]: HanpsaxeHune BY nomexu, BosHUKatoWee Mexay ABYMSA NPo-
BOJaMU B ABYXNPOBOAHOU CXeMe.

3.11 cuMMeTpUYHbIN TOK (TOK AnddepeHumnanbHoro pexuma) (differential mode current): Nonosu-
Ha BEKTOPHOW Pa3HOCTWU TOKOB, NMpoTeKarWwmx B NOOLIX ABYX NPOBOAHUKAX U3 3a4aHHOW rpynnbl aKTUBHBIX
MPOBOAHMKOB, 3HAYEHNE KOTOPOW onpeaenseTcsl B HEKOTOPOMU BOODpaXkaeMoun NIMOCKOCTU, NMepecekaeMomn
3TMU NPOBOAHUKAMMN.

3.12 HeCUMMETPUYHOE HanpsaXeHne (HanpsaXxXeHue Ha 3axumMax V-o6pasHoro akBuBaneHTa ceTu)
[unsimmetrical voltage (V-terminal voltage)]: HanpsaxxeHne mexay npoBogHMKOM UMK 3aXKMMOM TC U ONOPHBIM
3zazemMneHmem. na cxemeol ¢ ABYMA 3aKMMaMn Ba HECUMMETPUYHbLIX HANPAXXEeHWUA paBHbl COOTBETCTBEHHO:

- CYMMe BEeKTOPOB 0OLEero HeCUMMETPUYHOTO HaMnpsiXKeHUs U NONOBUHBI CAMMETPUYHOTO HanpshKeHUS ;

- PA3HOCTUN BEKTOPOB obLero HECMMMETPUHHOTIO HATNPAXEHUA N TTOJTIOBUHBI CUMMETPUYHHOTIO HallpHXEe-
HUA.

[MTpumevaHune—cm takke [1], Tepmnu 161-04-13.

3.13 UaMepuTenbHbIN NPpUEeMHUK (measuring receiver): [NpuemMHUK, npegHasHa4vyeHHbIN A4NA U3Mepe-
HUa NPI1, ¢ pasnnyHbiMy TUNamMm OeTeKTOPOB.

[TpnumeyaHwune— TpeboBaHUs K UBMEPUTENBHOMY NPUEMHUKY ycTaHoBneHbl B fOCT P 51318.16.1.1.

3.14 koHdurypauma ucnbitaHuA (test configuration): OnpegeneHHoe pacnonoxeHune UMTC, Npu KOTO-
POM N3MePSIeTCS YPOBEHb NOMEX.

3.15 akBuBaneHT cetu (IAC) [artificial network (AN)]: YCTpoUCTBO, UCNONb3yeMoe MNpu N3MepeHnn
nomMex Ang cosgaHua pernameHTUpoOBaHHOIMO 3HadYeHUAa NOJTHOro CONPOTUBNEHUA, UMUTUPYIOLLEro MnMosHoe
COMNPOTUBNEHNE, KOTOPOoe co3gatoT Anda ucnblityemblX TC peanbHble ceTU (Hanpumep, NTMHUU CBA3U U NPOTSHA-
)K€HHbIE LWMHBLI MUTaHNA).

3.16 akBuBaneHT ceTu nutaHua (ACIM) [artificial mains network (AMN)]: YcTponUCTBO, UCNOMBb3yeMOoe
npu n3MepeHnn NoMex, Bknrovaemoe B Lenb nutaHnua MTC ana cosgaHus pernamMeHTUpPOBaHHOIO NOJTHOro
CONPOTUBNEHNA B 3ad4aHHOW Nnonoce 4acToT U obecrnedeHns pasBaskn ncnolityemoro TC ¢ ceTbio NUTaHUSA B
3TOWU Nonoce 4acToT.

3.17 B3BelwUBaHUe (KBasUNUKOBOeE AeTeKTUpoBaHue) [weighting (quasi-peak detection)]: INpeobpa-
30BaHWE MMNYNbCHLIX HaNPsKeHUN (3aBUCSILLEE OT 4YacTOThbl MOBTOPEHUS UMMYMbCOB), NOMYYEHHLIX NPW
MAKOBOM AETEKTUPOBAHUN, B MOKaA3aHNA M3MEPUTENBHOIo Npubdopa B COOTBETCTBUN C BECOBLIMU XapaKTepuc-
TUKaAMUN, YYUTbIBAOLWMAMU MeLlatoLllee akycTuieckoe Unn BMUsyanbHoe BO3AEUCTBUE UMMYMNbCHLIX MOMEX Ha
yerioBeKka npu paguonpueme, T. e. npeobpasoBaHune, 3agarollee onpeaenieHHblIn crnocob OLEHKN YPOBHS
nomMex UM nomMexoycTon4nBOCTI.

[TpnmMmevyaHwmne— XapakTepuUCTUKN  B3BELUMBAHUSA  U3MEPUTENbHOIO  MPUEMHMKA  YCTAHOBMEHbl B
fOCT P51318.16.1.1.

3.18 HenpepbiBHada UPI1 (continuous disturbance): Pl anutensHocTeio 6onee 200 MC Ha BhbiXxoae
YCUNUTENA NPOMeEXYyTOYHOU YacToThl ([14) nsmeputenbHOro npuemMHuka, Kotopas Bbl3blBaeT NokasaHue Ha
MHOWKaATOPHOM NpUdope N3MepUTENLHOrC NPUeMHUKa B peXXnmMe KBasnunmkoBOro A4eTeKTUPOBaAHUS, HE YMEHb-
laroleecqa HemeaneHHo.

[TpnmeyaHwmne— TpeboBaHUs K UBMEPUTENBHOMY NMPUEMHUKY ycTaHoBneHbl B fOCT P 51318.16.1.1.

3.19 npepbiBUCcTaa WUPI1 (discontinuous disturbance): Ona noacyuTblBaeMbIX KpaTKOBPeMEeHHbIX
NP1 — nomexa anutenbHocTblo MeHee 200 mc Ha Bbixoge 1Y nameputenbHOro npuemMHuKka, Kotopasl B
peXxXumMe KBasunmMKoBOro AeTEKTUPOBaHUSA BbI3bIBaAeT OTKNOHEHUE B BUAEe NepexoaHoro npolecca Ha nHauka-
TOPHOM NpMndope N3MepUTENLHOIO NPUEMHUKA.

[TpumevyaHwms
1 TpeboBaHns K NAMEPUTENBHOMY NPUEMHUKY ycTaHoBNeHbl B fOCT P 51318.16.1.1.
2 OTHOCUTENBbHO MMNYINIbCHON NoMmexn cm. [1], TepmuH 161-02-08.
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3.20 BpemMA usMepeHus (BpeMsa OTKNUKa, BpeMsl 3afepXKU Ha vyacTtoTe) (measurement time) T,
Bpems, Heobxogmmoe ang nonyvyeHusa pesynstarta UsmMepeHnid Ha ogHon yactoTe. N pasnuuHbiX AeTEKTO-
POB JaHHOe BpeMs npeactaBnsieT cobon:

- ANd NUKOBOTro AeTekTopa — BpeMs, Heobxoanmoe Ans nony4vyeHna makcumanbHoro s3Ha4veHus ormba-
loWwen curHana;

- ANS KBa3WUNUKOBOrO AeTeKTopa — BpeMst, Heobxognumoe ans nonyvyeHus MmakcMmanbHOro sHaveHus
B3BELLUEeHHOW ornbarwLen curHana;

- ANgA AeTeKkTopa cpeaHUX 3HaveHUn — BpeMd, Heobxognumoe aAns ycpeaHeHnua orndarowein curHana;

- ANg cpegHeKkBaapaTU4eCcKoro AeTekropa — BpeMsl, Heobxoaumoe Ansd nonyvueHust cpeaHeksagpaTi-
YyecKMxX 3HauYeHunin ormbarowen curHana.

3.21 pa3BepTKa (sweep): HenpepbiBHOE M3MEHEHWNEe YacTOoThl B 3agaHHOM nonoce obsopa.

3.22 cKaHuUpoBaHUe (scan): HenpepbIiBHOE UNKX NoLLAaroBoe U3MeHeHne 4YacToThl B 3aJaHHOW nonoce
ob3opa.

3.23 BpeMs pa3BepTKU UNU BpeMA CKaHUpoBaHUA (sweep or scan time) T.. Bpemsa, Heobxogumoe
ONA BbINONHEHUS pa3BepTKUA UM CKaHUPOBaHUA.

3.24 nonoca o63opa Af(span): HTepBan 4acToT Mexay HavyanbHON N KOHEYHOW YaCTOTON pa3BepPTKM
NN CKAHUPOBaHUA.

3.25 CKOpPOCTb pa3BepTKU UNU CKaHUpoBaHUA (sweep or scan rate): PesynbTaTt geneHmnda nonocsol
0b630pa Ha BpeMs pasBepTKU UM CKaHUPOBaHUS.

3.26 4yucno pa3BepToOK n. B eAUHULY BpeMeHU (Hanpumep, B ceKyHAay)(yacmoma pa3sepmku)
([number of sweeps per time unit (e.g. per second)]: NapameTp, 3Ha4YeHUe KOTOPOro onpegensroT No popmyne

n. =1/ (T, + annTensHoCcTb obpaTHOro xoaa ny4a).

3.27 Bpems HabnwaeHua (observation time) T,. Cymma 3HavyeHUN BpeMeHU nusmepeHnn T, Ha onpe-
OeneHHOM 4YacToTe B clydae HeCKONbKUX pasBepTok. Ecnu n — 4ncno pasBepToK UK cKaHUpOBaHUN, TO
TO — nTm.

3.28 nonHoe BpeMA HabnwoaeHua (total observation time) T, .. Bpema ob3opa cnektpa (npyn ogHOW
NN HECKObKUX pa3BepTKax). Ecnn ¢ — 41cno 4actoT UsMepeHnin (KaHanoB nsMmepeHnin) B nonoce ob30pa,
TO T4y =cCNT ..

4 Knaccudukauma namepsiembix UPIT

B HacTodaweM pasgene npusegeHa knaccudgpukaumna VPl n paccmoTtpeHbl geTekTophl, NPUMeHAeMbIe
MPU X NUSMEepPeHUN,

4.1 Buabl API

B 3aBUCUMOCTU OT LUMPUHBI NMONOCKEI NMPONycKkaHUAa U3MEepPUTENbHOro NpUeMHuKa, cnekTpanbHOW NoT-
HOoCTU pacnpeaeneHnsa API, AnnTenbHOCTU M YaCTOThHI UX MOSBNEHUS, a TaKXKe OT CTeNeHU UX pasgpakatoLle-
ro BO3AEUCTBUA Ha opraHbl crnyxa 1 3peHus YenoBeka NpuHATo pasnudath cneayrowme suasl MPTT:

a) ys3kononocHble HenpepbiBHbIe NPT — nomexn Ha oTAenbHbIX YacToTax, HanpuMmep, Ha OCHOBHOW
YacToTe N HA rapMOHWUKax, reHepupyemblX MNPOMBbILLUNAEHHBIMW, Hay4YHbIMA, MEeAULUHCKAMU U ObITOBLIMA
(MHMB) BbICOKOYaCTOTHBIMU ycTpoucTBamm (cm. FOCT P 51318.11), KoTOpbIE (POPMUPYIOT YaCTOTHbLIN
CNeKTP, COCTOALLNA N3 OTAENbHBIX CNEeKTpanbHbIX IMHUA C pasHeceHnem bornblLle, YemM LLUNPKUHa NMosochl NMpo-
MycKaHUA U3IMEPUTENIbHOIo NPUeMHMKa, Tak YTo Npu M3MepeHnn B Nonocy NponyckaHus nonagaeT TOMNbKo
oAHa cnekTpanbHas NMHUSA, B OTNUYME OT NepedncneHus b);

b) wmnpokononocHsle HenpepbiBHbIE NPT — nomexun, koTopble 00bIMHO HENpeaHaMepPeHHO BO3HUKAIOT
NPWY NMOBTOPSAOLLNXCA UMNYNbCcax, HANpPUMep, OT KONMEKTOPHLIX ABUraTesnen, ¢ Takon 4acToToU NOBTOPEHNS,
YTO BO BPEMSA N3MEPEHUSA B NMONOCY NPONyCcKaHUs U3MEPUTENBHOro NpUeMHMKA nonagaeT donee Yyem ogHa
cnekTpanbHas NMUHUSA;

C) wmpokononocHble npepbiBUCTEIe UPIT — nomMmexu, KoTopble reHepupyroTca HenpeaHamMmepeHHo Npu
MEXaHNYECKON UMK 3NEKTPOHHOW KOMMYyTAaLMW, Hanpumep, TepMoctatamMy Unu brnokamm nporpammHoOro
yrpaBleHns ¢ 4YacToToM NoBTopeHus HUxKe 1 'y, (MMCNo MMNYNbCOB B 0AHY MUHYTY MeHee 30).

YacToTHbIE CNeKTPbl NpU NepevncneHnsax b) n ¢) npeactaBnsitoT cobon HenpepbIBHLIA CNEKTP B Crny4vae
OANHOYHBIX UMMNYIMbCOB U AUCKPETHLIN CMEKTP B cny4ae NoBTopsaoWmnxesa uMnynbcoB. Oba cnekTpa XapakTe-
PU3YIOTCH TEM, YTO 3aHUMAOT NOJIOCY YacToT, LUMPUHA KOTOPOW BonbLUe LUMPUHBI NOMOCKH] NPOMNYCKaHUs n3Me-
putensHoro npuemHuka no FfOCT P 51318.16.1.1.
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4.2 OYyHKUUN OeTeKTopa

B 3aBucumocTu oT Buga Pl namepeHna npoBoaaT ¢ NOMOLL LI M3MepUTEeNbHOro NpuemMHUKa co cneay-
IOLWMMK AeTeKTopaMu:

a) geTekTop cpedHUX 3HAYEeHUN — NpuMeHdaeTcda ana usMmepeHuna yskononocHelx WPl a Takke
MCNONb3yeTCca ANA pacno3HaBaHUA Y3KOMONOCHbIX U WKpokonolocHbIX NPIT;

D) KBA3UNUKOBLIN OETEKTOP — NMPUMEHAETCHA ANA KONMMYeCTBEHHOU OLEeHKU Mellatolero akycTu4ecko-

ro Bo3gencteus wmnpokononocHeix Pl Ha paguocnyluaTtens; MOXeT ObITb TakKe UCNONb30BaH ANsl U3Mepe-
HUA y3kononocHbIX UPTT;

C) MUKOBLIN JeTEeKTOp NPUMeHAeTCA ANS N3MepPEeHM Kak LUMPOKOMOOCHbLIX, Tak 1 y3kornosniocHbix APTT.

TpeboBaHUA K USBMEPUTENBHBLIM MPUEMHUKAM, B COCTaB KOTOPLIX BXOAAT YKa3zaHHbIE AEeTEKTOPLI, NPpUBE-
neHol B FfOCT P 51318.16.1.1.

5 CoeanHeHve nameputTenbHOro ooopynoBaHus

B HacToswem pasgene npuBeaeHbl TpeboBaHUA K COeAUMHEHUIO NPU UCMBITAHUSIX U3MEPUTENBHOIO
obopyaoBaHus, BKIovas nameputensbHble npuemMHukn (cm. FOCT P 51318.16.1.1) n obopyaoBaHue, CBA3aH-
HOE€ C OCHOBHBLIM, Takoe KaK 3KBMBaNEHTbl CETU, NPODHUKM TOKa 1 HanpskeHna (cMm. TOCT P 61318.16.1.2),
nornowatcwme knewu (cm. FOCT P 51318.16.1.3) n usmeputenbHble aHTeHHbl (cM. TOCT P 51316.16.1.4).

5.1 CoeguHeHune obopynoBaHUA, CBA3aHHOIO C OCHOBHLIM

CoenHUTENbHBIN Kabenb Mexay W3MepuTenbHbIM MPUEMHUKOM W obopyaoBaHUEM, CBSI3AHHBLIM C
OCHOBHbIM, A0JDKEH ObiTb 3KPaHUPOBAHHBLIM, U €ro BOJITHOBOE COMPOTUBIIEHUE AOIHKHO ObITh COrMacoBaHo ¢
MOMHbLIM BXOAHBLIM CONPOTUBNEHNEM U3MEPUTENBHOIO NPUEMHUKA.

BbixoaHon pasbemM 0bopyagoBaHMs, CBA3AHHOIO C OCHOBHBIM, AO/MKEH ObITb HAarpy)XeH Ha cornacoBaH-
HO€ NOMNHOoEe COMPOTUBIEHME.

5.2 CoeguHeHUe ¢ BbICOKOYACTOTHbLIM ONMOPHbLIM 3a3eMIIeHUueM

CoegnHeHWe skBmBaneHTa cetun nutaHma (OCI1) ¢ onopHBIM 3a3emMneHmnemM AOIMKHO UMeTb HU3koe BY
NONHOE CONpPOoTUBNEHUE, HaNpUMep, Npu HenocpeacTBeHHOM coeguHeHun kopnyca IOCI1 ¢ onopHbIM 3a3eM-
NeHneM Unm metanim4yeckon CTEHKOM SKpaHNPOBAHHOIC NOMeLLEHUS, UMiA C NOMOLL b0 NPOBOAHUKA, KOTOPLIN
OOIKEH ObITb Kak MOXHO KOpOYe U KaK MOXHO LIMpe (MakcumMmarnbHoe OTHOLWEHWUE ANMKHBI K LUMPUHE O0ITKHO
ObITb 3:1).

3aMepeHUs HanpsKeHUa Ha 3a)XUMaxX UCTOYHMKa NoMeX MPOBOAAT TOMbKO OTHOCUTENBLHO OMOPHOro
3asemMneHusd. lNpn aToM cnegat 3a 1em, YTobbl He BO3HMKAaNKM napasuTHbIe KOHTYPbl C 3aMblKaHUEM 4vepes
3aszemMneHune. Takme xe TpeboBaHUA NpeabsBAIT K coeqUHEHUIO C ONOPHbIM 3a3eMeHNeM U3MEePUTENbHOW
annapaTtypbl, UMetoLlen NpoBoa 3allUTHOrMO 3a3eMNeHuns, NpeaycMoTpeHHbIn ana obopyaoBaHUA Knacca
3awnTel | (MamepuTenbHble NPUEMHUKM M BCrioMoratesisHoe obopyaoBaHWe, Hanpumep, ocuunnorpadosbl,
aHanmMsaTopbl, MarHUTOMOHBLI U T. N.).

Ecnu uenb coeanHeHUsa NpoBoda 3a3eMNIeHNda U3MepuTernbHOW annapaTypbl U LUenb coeguHeHUs npo-
BOoAA 3allMTHOrO 3a3eMneHns CeTu NUMTaHUs ¢ onopHbIM 3a3eMneHnem He umetoT ¢ HUM BY paseasku, To BY
pPa3BA3KY crneayeT obecneynTb ¢ nomouwbio BY apoccenen U N3onUpyrowmnx TpaHcopMaTopoB UMK, ecnn
BO3MOXHO, 32 CUET OCYLLUECTBIEHUA NUTAHUS UIMEPUTENBHOM annapaTtypbl oT baTtapen, YTodbbl BY nogknto-
YeHne N3IMepUTEenbHOM annapaTypbl K ONOPHOMY 3a3eMeHUI0 ObINO BLIMNOMHEHO TOMBbKO Mo OA4HOWN Lenu.

YKkasaHua no coeguHeHUo ucneltyemoro TC ¢ onopHbIM 3a3eMneHnemM npmueeaeHsl B NMpUnoXeHun A,
paszgen A4.

Ecnuv npn ucneitadun TC NpUMeHSA0T ero HenocpeacTBEHHOE cCoeJUHEeHWe C ONOPHBIM 3a3eMITEHNEM U
Py 3TOM BbINONHAKTCA TpeboBaHMA No 6e3onacHOCTU, ycTaHoBNeHHble Ana TC, MMetoLwmx NpoBoa 3allnT-
HOro 3a3emMieHud, To 3aszemnenme TC Yyepes NpoBoa 3aLMTHOMO 3a3eMIeHnsa He NPoBoaAT.

5.3 CoeguHeHUue ucnbityemoro TC n akBuBaneHTa ceTu NUTaHUA

ObLwune ykasaHuns no coeanHeHUo ncneltyemoro TC (¢ 3azemneHnem n bes sazemneHus) ¢ 3CI npuee-
OeHbl B NpUNoXeHun A.
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6 OCHOBHble TpebOBaHUA K NPOBeAEHUNIO N3MEPEHUN U YCNOBUA NpoBeaeHUA
N3MepeHUn

NamepeHust IPI, cospaBaembix TC, AOMKHBbI ObITh:

a) BOCMPOU3IBOANMBIMU, T. €. HE 3aBUCSILLIMMU OT MECTA USMEPEHUS 1 YCITOBUIN OKpYXKatoLlen 0bCcTaHOB-
KW, OCODEHHO OT YPOBHSA MOCTOPOHHUX paanonoMex;

b) cBOBOAHLIMU OT B3AUMOBNUAHUA, T. €. coegmnHeHne ncnoltyemoro TC ¢ nameputensHsiM 0bopyao-
BaHMEM He AOMKHO OKasbiBaTb BNUAHUS Ha PYHKUUWOHUPpOBaHUE UcnbiTyemoro TC 1M TOYHOCTb NOKasaHWUn
N3MEPUTENBLHOW YCTAaHOBKM.

ST TpeboBaHNUA MOXHO peanun3oBaTh BhINOMHEHUEM CNEAYHOLWNX YCNOBUNA:

- NpY TpedbyeMoM YPOBHE U3MEPAEMbIX CUTHAMNOB, HANpuUMep, ypoBHe, cooTBETCTBYOWEM Hopme UPTT,
OOIMKHO obecneynmBaTbcsl 4OCTaTOMHOE COOTHOLUEHNE MeXOy YPOBHEM M3IMEPSIEMOrC curHana U ypoOBHEM
MOCTOPOHHUX PaanNoNoMex B MecTe NPpoBeaeHNS U3MEPEHUN;

- NPU UCIBbITAHUAX OOMKHbI MPUMEHATLCS CTaHOapPTU3OBaHHbIE CXEMbl U3MEPEHUN, Harpys3odHble U
paboune pexknmbl PYHKLHUOHNPpOBaHUA TC;

- ONs1 U3AMEePEeHN HanpsbkeHUsa AOoMKeH NMPUMEeHATLCHA NMPOBHUK € BbICOKUM MOMHbLIM BXOAHLIM COMPO-
TUBIMEHUEM;

- JOJBKHbI CTPOro cobnoaatbest NONMOXEHNS MHCTPYKUMA No paboTe 1 KannbpoBKe aHanM3aTopa Crek-
TPa UM CKaHUPYIOLWEro NprUeMHUKa, UCNoNb3yemMblX NMpu N3MepeHUsx.

6.1 NocTopoHHUE paguonomexu

[Tpn NpoBeAeHNN N3MEPEHUN OCITKHbI BbINOMHATLCS yKasaHHble HMXe TpeboBaHUA K COOTHOLLUEHUHO
MeXay YPOBHEM U3MEPAEeMOoro curHana n ypoBHeM NOCTOPOHHUX pagnonomex.

Ecnu ypoBeHb NOCTOPOHHUX pagnonomex npesbillaeT 3HadeHne HopMbl MPTT o1 ucneityemoro TC, 10
hakT NpeBbIlUEHNS ACITKEH ObITb 3aPUKCMpOBaH B oT4eTe 0O UCNbITAHUSAX.

6.1.1 UcnbiTaHne TC Ha cooTBeTCTBUE TPEeOOBaAHUAM HOPM

Ha nameputensHoW nnowaake AomkHO obecnevynBaTbCH pernameHTUMpoBaHHOEe COOTHOLLEHNE MeXay
ypoBHeM UPI1 o1 ncneityemoro TC 1 ypoBHEM NOCTOPOHHUX paanonomMex.

PekomeHayeTtcsi, YToObl YpOBEHb NOCTOPOHHUX paanonomex coctaBnan He bonee 20 ab (1 mkB) n bbin,
Mo KpanHen mepe, Ha 6 Ab HKe ypOBHA U3mMepsemoro curHana. lNpu codbniogeHnn 3Toro yCrnoBust perncTpu-
pyeMbin ypoBeHb VNPT oT ucneityemoroc TC MoXeT yBenMM4YUTLCA NO CpaBHEHUO C UCTUHHBIM 3Ha4YeHUeM He
bonee yem Ha 3,5 0b.

[Tpn U3MEPEHNN Ha COOTBETCTBME HOPMaM AONycKaeTcs, YTOObI ypOBEeHb MOCTOPOHHUX pagnonomMmex
npeBblILLIan pekomMmeHayemoe TpeboBaHne « MMHyC 6 Ab» npu ycnoBmuKn, YTO CYMMaPHbIA YPOBEHb MOCTOPOHHMUX
pagunonomex n UPI1 ot nucneityemoro TC He npeBbilWlaeT HOpMbI. B 3ToM cnydvae ucneltyemoe TC cuMTaloT
COOTBETCTBYIOLWMM HOPME.

[1nqa y3KoNONOCHLIX CUrHaNoB MOXHO Takke YMeHbLUTb LWMPUHY MOSoCkl NPOoNyCKaHUAa U3SMepUTebHO-
ro npuemMHuka.

[TpunmeyaHune— EcnunnpoBeaeHb! OTAENbHbIE U3BMEPEHUA HANPSKEHHOCTU NONS NOCTOPOHHUX PaaNONoOMex u
cymmapHon HanpsikeHHocTn nonst PTT ot neneityemoro TC n NOCTOPOHHUX pagnonoMex, TO MOXET ObiTb BbIMUCNEHA Ha-

npsxeHHocTb nons VIPI ot ucneityemoro TC ¢ npuemnemsiMm ypoBHEM HeonpeaeneHHocTn (em. fOCT P 51318.11, npuno-
XeHue B).

6.2 UaMmepeHue HenpepbIiBHbIX UPII

6.2.1 Y3KkononocHble HenpepbiBHbIe UPTI

[Tpn nsamepeHnn y3KononoCHbIX HeNMpepbIBHBIX pagnonoMex nsmeputenbHas cuctemMa gommkHa HacTpa-
MBaTbCA Ha UccrneayemMyto 4acToTy 1 UMeTb BO3MOXHOCTb NMOACTPOUKA B ciiydae onyKTyauum uccrnegyemMmou
YacTOThlI.

6.2.2 LLiIupokononocHble HenpepbiBHbIe UPITT

[Tpn namepeHnn LINPOKONONOCHBLIX HEMPEPLIBHLIX PAaAUCNOMEX, YPOBEHb KOTOPbLIX HECTAbUNEH, A0MXK-
Hbl ObITb HAaWAEHblI UX MakcuManbHble 3Ha4YeHUs (CM. Takke 6.4.1).

6.2.3 Ucnonb3oBaHue aHanNnM3aTopoB cNeKTpa U CKaHUpPYKLWUX NPUEMHUKOB

[Tpu nsmepeHun NPl adopekTBHO UCNoNb3oBaHWUE aHaNM3aTOPOoB CrekTpa U CKaHMPYHLWUX NpUe MHN-
KOB, Hanpumep, 4N yMeHblLUeHUs BpeMeHU U3MepeHUn.

[Tpn UCNONb30BaHUN 3TUX NPNDOPOB HEODXOAMMO YHYUTBIBATE MX OCHOBHbIE XapaKTEePUCTUKKU, TakMne KakK
neperpyska, NMMHEeNHOCTb, N3dUpaTEeNbHOCTb, UMMYNbCHAA XapakTepUCTUKA, CKOPOCTb Pa3BepPTKMN, YYBCTBU-
TeNbHOCTb, TOYHOCTb U3MEPEHUA aMNNATYALI, a Takke 0CODEHHOCTN PErncTpaLnn NPepbiBUCTLIX CUTHAMOB Y
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MPUMEHEHUA NUKOBOrO, KBA3UMNKOBOIro AeTEeKTOPOB N AeTekTopa cpeaHnx 3HadeHnin. OcobeHHOCT UCMOoNb-
30BaHUA aHaNM3aToOpPOB CMeKkTpa U CKaHUPYIOLLNX NPUEMHUKOB paccMOTpeHbl B NpunoxeHuu B.

6.3 Pabouue ycnoBusa ucnoityemoro TC

6.3.1 HOMUHaNbHLIN Harpy30o4HbIN PEXUM

HOMUHaNbHLIA HArpy304HbIN PEXUM O0IMKeH ObITb TaKMM, Kak yKaszaHo B cTaHAapTe, pacnpocTpaHso-
LiemMcqa Ha npoaykuuio (cMm. 3.3), a Npu OTCYTCTBUM TaKOro ctaHgapTa HarpysodHblA peXxXnum onpegensaeTcs
TpeboBaHUAMU TEXHUUECKON AOKYMeHTaumn Ha TC.

6.3.2 Bpemsa paboTnl

Bpems paboTbl ucneityemoro TC AOMKHO COOTBETCTBOBATL TEXHUYECKUM TpeboBaHuAM B cnydae TC
C 3aJaHHbIM HOMUHAaNbLHLIM BpeMeHeM paboThl; BO BCEX OCTallbHbIX Criyvyasix BpemMsi paboThl HE OorpaHnymnBa-
eTCH.

6.3.3 Bpemsa npupaboTku

KOHKpeTHOe 3HaueHne BpeMeHun npupaboTki He 3agaeTcs, HO ucnelityemoe TC aomkHO npopaboTtaTth
OOCTaTOYHBIVA Nepnoa BpeMeHun, YToOb! Oblfla YBEPEHHOCTb, YTO PEXXKUM U YCNOBUA padboThl TC COOTBETCTBYIOT
TeM, KOTOpble CYLLEeCTBYIOT B peanbHbIX YCNOBUAX akcnnyaTauun. Ana HekoTopblX TC B TEXHUYECKON OOKY-
MEHTaLUX MOTyT ObITb PEKOMEHAOBAHLI creynanbHble YCNoBUS NPOBEeAEHUSA NCTIbITaHUN.

6.3.4 UCTOYHUK NUTAHUSA

NCTOYHUK NUTaHUA O0MKeH obecnevnBaTb HOMUHaNbHOE HanpsbkeHue nutaHma ucneityemoro TC.
Ecnn ypoBeHb NOMeX CYLEeCTBEHHO 3aBUCUT OT HaNpsXXeHUA NUTaHua, naMmepeHust cneayeT NOBTOPUTL NP
3Ha4YeHUsax HanpskeHna nutaHusa B npegenax (0,9—1,1) oT HOMMHaNbLHOro HaNPAXXeHus.

TC, nmerome HeCKonNbKo 3HA4YEHUN HOMUHANBLHOTO HANPSXXKeHUA NUTaHUA, AOTMKHbI UCMBbIThIBATLCA NMPU
TaKOM HanpsiXKeHuUn, npm KoOTopoM BO3HUKAOT MakcumaneHble PIT.

6.3.5 Pexum paboTbl

Ncnbityemoe TC gomkHo paboTtaTh B YCNOBUSIX, UMUTUPYIOLLMX peanbHbIe CUTYaLUK, MPU KOTOPLIX BO3-
HUKAOT MaKCUManbHbIE NMOMEXN HA YacTOTe N3MEPEHUS.

6.4 UHTepnpeTauua pe3ynbTaToB U3MEpPeHUs

6.4.1 HenpepbiBHble UPII

a) Ecnu yposeHb NPl HecTabuneH, To nokasaHue N3MepUTenbHOro NnpuemMHmuka HeobxoamMmo Habno-
OaTb He MeHee 15 ¢ NpU KaXXaom U3MepeHnn; Npu 3TOM PerncTpupyroT MakcMMarbHble NoKasaHus, 3a NCKIIo-
YeHNEM KaKUX-NMOO OTAeNbHbIX KPaTKOBPEMEHHbLIX MOMEX, KOTOpble He MPUHUMMAaKT BO BHUMaHME (CM.
FOCT P 51318.14.1).

b) Ecnunobwmnin ypoeHb NPT HecTabuneH, Ho HabnwgaeTcs HenpepbIBHLIN POCT UMK NageHne bonee
yemM Ha 2 Ab B TeueHue 15 ¢, To cneayeT NpoaokaTbh HADNAEHWE Aganblle U UHTEPNPEeTUPOoBaTbL 3TOT YPO-
BEHb OTHOCUTENBLHO YCINOBUM CTaHAAPTHOrO ncnonb3oaHua TC, a UMeHHO:

- ecnn mncnbityemoe TC OTHOCUTCA K TakoMy Tuny obopyaoBaHUS, Y KOTOPOro NPOUCXoOaUT YacToe
BKNHOYEHUE/BBIKITIOUYEHNE NN U3MEHEHSIETCH HanpaBneHue BpalleHUs, TO Ha KaXaon 4acToTe U3MEPEHUS
HeobxoanmMo BKNtoYaTh UcneitTyemoe TC UMK nepeknovaTb HanpaBneHne ero BpaweHns HenocpeaCTBEHHO
nepen KaxabiM U3MEePeHUeEM U cpasy BhIKNKYAaTb NMOCcne KaXXaoro M3MepeHust; Heodbxoanumo permcTpupoBaTh
MaKcumManbHbIN yYpoBeHb MPI1, nony4yeHHbIN 3a BpeMsa NepBOM MUHYTLI Ha KaXXQoW YacToTe U3MepeHUs;

- ecnun ncneityemoe TC OTHOCUTCA K TUNY 000pyaoBaHUA, Y KOTOPOTro BbIXod Ha pabo4vnin pexxnm 3aHn-
MaeT NPoACITPKUTENbHOE BPpeMs, TO OHO AJO/MKHO OCTaBaTbCH BKMHOYEHHBIM B TeYeHUe BCero BpeMeH nsme-
peHusi, a yposeHb WUPI1 Ha KaXxaou 4acTtoTe AO0IMKEH PperucTpupoBaTbCHA TOMbKO NOcNe AOCTUXKEHUS
YCTONUNBOro NokasaHnsa (B COOTBETCTBUN C TpeboBaHMAMU NepevyncrneHmns a).

c) Ecnu xapaktep WPI1 oT ucneityemoro TC MmeHAeTCa BO BpeMda UCMbITAHUU OT YCTOUUMBOTO OO ChNYy-
YanHOro, HeobxoanMmMo NPOBOAUTL UCMIbITAHUSA B COOTBETCTBUM C TPEOOBAHUAMU NnepevnucrneHnsa b).

d) NsmepeHna npoBoagAT BO BCEU HOPMUPYEMOU Nooce YacToT. PErMCTpUpyIoT pesynbTaThl, MNoNyYeH-
Hble, NO KpanHen Mepe, Ha YacToTax, rae nokasaHnuga MmakcumansHbl. Heobxoanmo Takke ydnTbiBaTh TpeboBa-
HUA, NPpUBedeHHbIe B cTaHadapTax, pacnpocTpaHALWMXCa Ha NpoayKUUIo.

6.4.2 lNpepbiBUCTLIE NPT

NamepeHna npepbiBUCTLIX Pl gonyckaetcda npoBoAUTb Ha orpaHUYeHHOM Ynucne YyacToT. bonee noa-
pobHyto nHdopmaumio cm. B FOCT P 561318.14.1.

6.4.3 N3mepeHune gnutenoHoctn UPII

Ncneityemoe TC noagkmovatoT K ICI. Ecnu ncnoneksyetca namepuUtenbHbIN MPUEMHUK, TO ero Takke
noacoeanHAT K ICI1, a kK ero Bebixogy N4 noagknwovatoT ocuunnorpad. lNpu oTCYyTCTBUM UIMEePUTENbLHOTO
npueMHUKa ocuunnorpadg nogknodarT HenocpedcTBeHHO K OCI.

Pas3BepTKy ocuunnorpadpa MoXHo 3anyckaTtb namepsaemeiMmu MPI. lnutensHOCTL pasBepTkn ycTaHaB-

nueatoT B npegenax ot 1 ao 10 mc Ha egnHuLy geneHna wkanel gna TC ¢ MrHoBeHHOU koMmmyTaumnen 1 ot 10
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o 200 mc Ha eguHunuy aeneHuna wkanel gna gpyrux TC. AnutensHocTb NPl MoXeT pernctpmpoBaTbhCH
HenocpeacTBEHHO 3anOMUHAOLWNM UNK LMGPOBLIM ocuunnorpadgpom nnu gotorpadpurpoBaHnemM nsodbpaxe-
HUA Ha 3KpaHe U co3gaHneM KOMMbIOTEPHOW KOMUN.

6.5 Bpemsi uUaMepeHUss U CKOPOCTb CKAHUPOBaHUSA NPU U3MEePEeHUU HenpepbIBHbIX paauonomex

Ona py4yHbIX, aBTOMaTU3NPOBAHHLIX UMW NONyaBTOMaTU3INPOBAHHBLIX U3MEPEHUN BpeMda U3MEPEHUN U
CKOPOCTb CKaAHUPOBAHUA U3MEPUTENBHBIX N CKAHUPVYIOLUX NMPUEMHUKOB BblOMpatoT Tak, YTODbl 3apUKCUPOo-
BaTb MakcumanbHbl yposeHb VPI. Mpu 3ToM 06a3aTenbHO y4UThIBAOT BpeMeHHble xapaktepucTtuku P,
0CODEeHHO Npu NpeaBapUTENbHOM CKAaHUPOBAHUM C UCNONMBb30BaAHMEM NMUKOBOro AeTeKkTopa.

bonee noapobHO O BbINONHEHUN aBTOMAaTU3UPOBaHHbLIX U3MEepeHn cM. B pasaene 8.
6.5.1 MuHuMmanbHoe BpeMAa U3MepeHUA

3Ha4YeHNSA MUHUMAarnbHOrO BpeMEeHU PasBepTKN UM MaKCUMarnbHOW CKOPOCT CKAHUPOBaHUSA ONS KaX-
non nonockl YactoT CUCIIP no FOCT P 51318.16.1.1 npuBeageHsbl B npunoxeHun B, Tabnuua B.1.

3Ha4YeHUs1t MMHUManbHOro BpeMeHM ckaHpoBaHUS NPU MUMKOBOM 1 KBA3UMMKOBOM AeTEKTUPOBAHWN ANS
nonoc vactot CUCTIP, onpeaeneHHble ¢ y4eTOM AaHHLIX TabnuMubl B.1, npeacrtasneHsl B Tabnuue 1.

Tabnuwya 1 — MuHnmanbHOE BpeMs CKAHMPOBAHUS C NMMKOBLIM U KBA3UMNUKOBbLIM AETEKTOpaMu A8 TPeX Nonoc vyac-
ToT CACITIP

MuHUManeHoe Bpemsi CKaHUpoBaHUA T
[Tonoca wactot CACTIP
NPy NMMKOBOM OETEKTUPOBAHUU NpwY KBA3UMMKOBOM OETEKTUPOBaAHUN
A 9—150 kl'y 14,1 C 2820 ¢ =47 MmuH
B 0,15—30 Mlu 2,985 ¢ 5970 ¢ =995 MuH = 1 4 39 MHMH
C/D 30—1000 MI'u 0,97 ¢ 19400 ¢ = 323,3 MMH = 5 4 23 MUH

MUHMManbHOE BpeMsl CKaHMpPOBaHUA, NpuBegeHHoe B Tabnuue 1, NPUMEHUMO NPU N3SMEPEHNN TapMO-
HUYECKUX curHanoB. B 3aBucumocTtu oT Buaa NPl moxeT noTpeboBaThes yBeNnM4eHUe BpeMeH CKaHUpOBa-
HAS gaXke npu USMepPeHnn ¢ KBasUnMKOBLIM AETEKTOPOM. B Tex cnyvaax, koraa yposeHb Habntogaemon VPTT
HecTabuneH (cM. 6.4.1), MoxeT noTpeboBaTbcA yBennveHne sBpeMeHn nusmepenua T, 0o 15 ¢ Ha Kaxkaon Yac-
TOTe n3MepeHun. Pernctpupyemsie npun 3ToM otaenbHble KpaTkoBpemeHHble Pl He yyuTeiBaloT.

B O0NbLUMHCTBE CTAHOAPTOB, PacnpOoCTPaHALLNUXCH HA NPOAYKLUIO, YCTAHOBMNEHO NPpoBeaeHNe n3mMe-
peHnn Ha cooTBeTCcTBUE HopMaM UPIT ¢ KBa3UNUKOBLIM AETEKTOPOM, YTO TpebyeT 3Ha4YNTENBHOIO BpeMeHN!
namepeHun. NoaToMy NPUMEHSAT cneunanbHble npoueaypbl, cokpalwawwme BpemMa nsmepeHun (Cm. pas-
nen 8). lo npumeHeHUa Takux npoueayp Heobxoaumo obHapyxute VPI npu npeaBaputenbHOM cKaHUPOBa-
HAW. YTOOBI rapaHTUpoBaTb, 4vTO npepbiBUucTble WPI1 He nponyweHbl BO BpeMsa aBTOMaTUYECKOro
CKaHUPOBaHUA, HeObXoAMMO PYKOBOACTBOBATLCS TpeboBaHUAMN 6.5.2—6.5.4.

6.5.2 CKoOpoCTU CKaHUPOBaHUA ANA CKAHUPYIOLWUX MPUEMHUKOB U aHaNU3aTopoB cNeKkTpa

[ns Toro, YtTobbl BO BpeMs aBToMaTtundeckoro ckaHuposaHua VPl He BNy nponyuieHsl, Heobxoanmo
BbINOJIHEHME OAHOIo U3 ABYX YCNOBUNA!

1) Npu pasBepTKe ¢ OAHOKpaTHLIM 3anyckoM Ans nsmepeHua npepbiBUCToIX Pl Bpema nsmepeHua Ha
KaXaoWu YacToTe OAO/MKHO npeBbilaTh MHTepBanbl mexay nmnynscamu UPIT;

2) Mpu HemnpepbIBHOW pa3BepTKe B peXxume 3arnoMmHaHusa MakCUMyMOB BpeMs HabnioaeHnsa Ha KaXKaomn
YyacToTe AO/TKHO ObiTh 40OCTATOUYHbIM NS PerncTpaLm npepbiBUCTBIX paanonoMex.

CKOpOCTb YacTOTHOIMO CKaHMPOBaHUSA orpaHndeHa BbIOOPOM LUUPUHBI MOMOCHl paspeLlleHns U LWPUHBI
BMEOMNONOCH N3MepuUTensHoro npmnbopa. Ecnn ckopocTb cKkaHMPOBaHMSA N3MepUTenbHOro npubopa Bbibpa-
Ha N3NMWHe OONbLUOW, NONy4YeHHble pe3ynbTaThl M3MepeHun byayT owndodHbiMU. CriegoBaTenbHO, ANS
aHanM3npyemMon nosiocbl 063opa HeobxoaMmo BbibpaTb A0CTaTOYHO DonbLIOe BpemMsa ckaHMpoBaHUA. [Jonyc-
KaeTcs pernctpupoBath npepbisucTbie Pl npu pasBepTke ¢ 0AHOKPaTHBIM 3anyCcKoM 1 ¢ 4OCTaTOYHbIM Bpe-
MEHeM HabnwaeHna Ha KaXkaoW 4vacTtoTe NMBo nNpu HenpepbiBHOW pa3BepTKe B peXxume 3anoMUHaHUA
makcumymoB. [NocneaHee 6onee acpdekTMBHO Npu nameperun UPI, Bua KOTOPbIX HEN3BECTEH, MOCKOMbKY
Mpyv KaXkaoM 3arycke pasBepTKM MOryT ObiTb OOHapy)XeHbl HOBble COCTaBMANOLWME CNeKTpa NMpepbiBUCTON
NPIT.
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Bpemsi namepeHnn BblIOUpadT B COOTBETCTBUM C NEPUOANYHOCTLIO NosiBNeHns npepbiBUCTLIX UPTI.
B HeKOTOpLIX cny4yasiX MOXeT noTpedoBaTbCA U3MEHEHME BpPpeMeHN pa3BepTKn, UToDbI nsbexaTts apdeKkToB
CUHXPOHU3aLUN.

[Mpu onpegeneHum MMHUManbHOro BpeMeH pa3BepTKX A58 N3MepeHuin ¢ BbIBpaHHON LLMPUHOK NOMNOo-
Cbl paspellueHnsa 1 UCNOoSIb30BaHNEM MUKOBOro AeTeKTUpoBaHMUA crneayeT y4uThbiBaTh LWMPUHY BUAEONONOCH!
aHanuMsaTopa crnekTpa UM NpueMHmnKa co CKaHMpoBaHMEM.

Ecnu wnpnHy Buaeononockl BeibupatoT 6onblue Nonockl paspelleHns nameputensHoro npubopa, 10

A\ pacveTa MUHUMAnbHOTro BpeMeHU passepTku T, .. NCMOMb3YIOT BblpaXKeHue

Ts min — (kAf) / (Bres)zﬂ (1)

roe 1. ..., — MUHUMaNbHOE BPpeMS Pa3BEepPTKA, C;
Af — nonoca 0b30pa;
B,.s — LUMPUHA MOSIOCHI pa3peLleHns;
K — NOCTOfAHHadA NpPonopLUMoHansHOCTU, KOTopasa 3aBUCUT OT POPMbl YACTOTHOW XapaKTepPUCTUKA
dunneTpa. Ansa CMHXPOHHO NepecTpanBaemMbIX PUMbTPOB C HACTOTHOMU XapakTepPUCTUKOW, UMELD-
e opmy, BNMU3KYIO K raycCcoBOU, K NMPpUHUMAET 3HadveHUa oT 2 Ao 3. Ans paccTpOeHHbIX
PUNbTPOB C YACTOTHOW XapaKTepPUCTUKOW, ONMU3KOU K NPAMOYronbHON, K NPpUHUMAaEeT 3HaYeHUS
oT 10 oo 15.
Ecnn wmpunHy nonockl BUAeoTpakTa BbIOUpaoT paBHOM WWMPUHE NOMOCHI paspelleHnst UM MeHee, TO
ANA pacyeTa MUHUMAaIbHOIO BpeMeHU pasBepTkn T i UCMONb3YIOT BbipaXkeHue

Ts min — (kAf) / (Brestfdeo)= (2)

rae B, oo — WWprHa Nonockl BUaeoTpakra.

BOoNbLWMHCTBO aHaNM3aTopPOB cNekTpa U CKaHUPYOLWKUX NPUEMHUKOB aBTOMaTUYECKN CBA3LIBAIOT BpeMs
CKaHMPOBaHUS ¢ BbIDpaHHOW NoNocon 0b3opa U LUMPUHOW NONOCk! paspelleHus. Ana nonyvyeHnsa npaBUnbHbIX
noKkasaHui nsmepuTenbHoro npnbdopa BpeMs cKaHUpoBaHUSA perynupytoT. Ecnn Heobxoaumo AnutTenbHoe
BpeMs U3MepeHud, Hanpumep, ana peructpaumm megneHHo meHawwmxca NPI, aBTomaTnyeckasa yctaHOBKa
BpEeMEeHW CKaHUPOBaHUS MOXET ObITb M3MEHeHa.

Cneayet MMeTb B BUAY, YTO NMpK HENPEPLIBHOM pas3BepTKe YACTIO Pa3BEPTOK B cekyHay bDyaeT onpene-
NATLCA HE TONIbKO BpeMeHeM CKaHnpoBaHUA T .., HO U pAaOM APYTrUX pakTopoB: ANUTENbHOCTbIO 0OpaTHO-
ro xoda nydva, BpeMeHeM, HeobxoaAuMbIM ONns NepecTpouKkM retepoauHa, BpPeMeHeM COoXpaHeHUS
pPe3ynbTaToB U3MEPEHUA U T. .

6.5.3 Bpems ckaHupoBaHUA ANA OUCKPEeTHO nepecTpaMBaeMbIX NPUEeMHUKOB

[uckpeTHO nepecTpauBaeMble U3MepUTeNibHble MPUEMHUKN MocegoBaTeNlbHO HacTpauBalT HAa
OoTAenbHble YacToTbl B COOTBETCTBUM C NpeaBapuTenbHO BblOpaHHbIM WaroMm cetkn YactoT. Npu npoxoae
McecneayemMon nosockbl YacToT AUCKPETHBIMW LaraMmn CyLecTBYeT HEeKOTopoe MWHMMAarbHO Heobxoanmmoe
BpeMs And NpoBeAeHUs TOYHbIX MU3SMEPEHNIA Ha KaXkJoW YyacToTe.

[na cHUXKeHUs HeonpeaeneHHOCTU U3MEPEHUS Y3KOMOMOCHBIX CUTHANOB, CBA3aHHOW C BbIDOPOM 3HaJe-
HUS YacTOTHOrMO LwWara, HeobxoanMmo, YTobbl 3TO 3Ha4veHune 6bInNo nNnpmdbnuanTenbHo paBHo 50 % 3HadveHuUs
nonockl paspelleHnsa (M MmeHee, B 3aBUCUMOCTU OT POPMbl HACTOTHOW XapakTepUCTUKKU punbTpa). B 3TOM
crny4vyae BpeMs CKaHUPOBaHNA ANCKPETHO nepecTpanBaeMbiX U3MEepUTENbHbIX NPUEMHUKOB T ... onpeaens-
10T U3 BbIPpaXXeHUs

Ts min — Tm minAH (Bres 0:5): (3)
roe T

m min — MWUHUManbHoOe BpeMsl UsSMepeHns Ha 0JHON YacToTe, C.

Hna ToyHoro onpeaeneHnsa T ..., KOOMe BpEMEeHN N3MepeHns, Haalo y4ecTb BpeMs, 3a KOTOPOEe CUHTE-
3aTop nepeknovaeTca Ha cnegyrowylo 4acToTy, M BpeMs BbINONMHEHUA MUKponporpamMmmbl COXpaHeHUs
pes3ynbTaToB U3MepeHUsa, KoTopasa Yy DONbLMHCTBA N3MepPUTENbHBLIX NPUEMHUKOB BbIMOJTHAETCA aBTOMaTU-
Yyeckn. Kpome Toro, sHaueHne BpeMeH CKkaHUpoBaHUA onpegensaeTcsa TUMOM BblibpaHHOro geTekropa (Hanpu-
Mep, MUKOBBLIN UINN KBaA3UMUKOBLIN).

Ons wupokononocHbIX NPl 3HavyeHMe 4acTOTHOrO Wara MOXHO YBENUYUTL, ecnu TpebyeTcs obHapy-
XeHUe TONbKO MaKcMMarbHBIX YPOBHEU NMOMeXMU.

6.5.4 UccnepoBaHue cnektpa UPI1 ¢ ncnonbzoBaHueM NUKOBOTIo AeTeKTopa

[Tpn KaXkgom nsmMepeHun ¢ npeasapuTenbHbIM CKaHUPOBaAHUEM chneayeT CTPEMUTLCS K TOMY, UTOOL!
BEPOATHOCTb ODHapyXeHunsl Bcex 3HaudnmMbiX coctaBnswowmx cnekrpa WPl o1 ucneityemoro TC bbina kak
MOXHO bnike K 100 %. B 3aBucnumocTun oT TUna nameputensHoro npuemHuka n smaga VPl (y3kononocHbIe,
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LLIMPOKONONMOCHBIE NMNMDC UX KOMOUHALIMA) nNpeanaraetca NPUMeHsTb creayrowmne metoabl 063opa cnekrTpa
NPT:

- NowaroBoe CKaHUpoOBaHUE: BpeEMS U3MEPEHNSA Ha Ka)XO0oW YacToTe AOMMKHO ObITb 4OCTATOYMHO DONb-
LM, YTODObI U3MEPUTL NUKOBOE 3HadeHne ypoBHSA VNPT, Hanpumep, ANg MMNynbCHOW pagnornoMexn BpeMs
N3MEPEHNS OOMKHO ObITh DonblUe, YeM BennvnHa, obpaTHasa YacToTe NOBTOPEHUS UMNYNbCOB;

- HenpepbIBHOE CKAHMPOBaHME: BpeMs M3MepeHUst AOMKHO ObITb DONbLUE, YeM MHTepBanbl MeXay npe-
pbiBUCTEIMU UPIT (Npn passepTke ¢ 0AHOKPaTHBLIM 3anyCKOoM), a YACIO YaCTOTHLIX CKaHUPOBaHUN 3a BpeMd
HabnwaeHUa A0MKHO ObITh 4OCTATOYHO DONbLLUMM ANS YBENMUYEHUSA BEPOSATHOCTM ODHAPYXKEHUSA pagnonome-
XM (NpU HenpepbIBHOW pa3BepTKe).

[TprmMepbl 0TOBPaXKeHUst Ha nameputenbHom npmemHuke VPl pasnuuHbliX BUOAOB ¢ MEHSAOLWMMANCS BO
BpeMeHW crnekTpamu npueegeHbl Ha pucyHkax 1 U 3. B BepxHen 4acTu PUCYHKOB YKa3aHO NONOXeHUe
HACTPOWUKN NPUEMHUKA (8 KOOpOUHamax «8peMs» U «4acmomay»), OCYLLEeCTBNAIOWEro HenpepbiBHOE NNBO
lollaroBoe ckaHupoBaHue.

HenpepbiBHas pa3BepTka B PeXXMMe 3arnoOMUHAHUA MaKCUMMYMOB

LLInpokononocHbIN
(MMNYNbLCHLIN)
curHan

Y3KONONOCHbIA
(HenpepbIBHbLIX)
curHan

I'Ionocaf MY

ﬁassep'ma 1 Paasekaa 2 F"aa-sepTKa' 3 PaaéepTKa 4 'Paas'epTKa 5

A —— - f—— e — B e EEE— A ———~-
OToBpaxeHe & | . . . B . T . . . .
cnekTpa

t,f

I ;» — BpeMsi U3MepeHus Ha oiHoW JacToTe; T, — nepuoa NOBTOPEHUS UMNYIbLCOB LUMPOKONONOCHBIX APTI.
MomMeHTbI NoABNEHUA UMMYJbCOB NMOKa3aHbl BEPTUKaIIbHbIMU FIMHUAMU Ha BEPXHEU YaCTU PUCYHKE

PucyHok 1 — lNpumep namepenns komobunaumm NPl B BuAE 04HOro rapMoHUYECKOro y3KononocHOro curHana
N UMIMYIbCHOIO LWMPOKOMOMNOCHOIo curHana rnpu HernpepbiBHOW pa3BepPTKE B PeXNUME 3anOMUHAHNA MAKCUMYMOB

Ecnu Bng anekTpoMarHUTHOM 3MUCCUM HEW3BECTEH, TO orvdbatrollyto cnekrtpa MOXHO onpeaenuTs,
MCMNOMNb3ys MMKOBLIA AETEKTOP 1 pasBepTKy C MHOTOKpaTHbLIM 3arnyCcKoM M MUHUMabHbIM BpeMEHeM pa3BepTKA.

Ons ymeHbLIeHNs BpeMeHU U3sMepeHnid Heobxoanum BpeMeHHOM aHanms3 cCUrHanoBs, noanexatwux nsme-
peHWUo. Takou aHanus BbIMOMHAETCHA C MOMOLLbIO U3MEePUTEnbHOro npueMHuka (B KOToOpoM NpeaycMoTpeHo
rpadoudeckoe oTobpaxeHue curHana) B pexume naysbsl NMb6o ¢ noMmoLllblo ocumnnorpadea, nogKniovYeHHoro K
[T4 nnn BngeoBbIXoQy NpMeMHMKa Tak, Kak noka3aHo Ha pUcyHke 2.

YKasaHHbIA crnocob no3BonseT onpeaennTb ANUTENBHOCTL U YacTOTY NOBTOPEHUA UMMYIIbCOB N COOT-
BETCTBEHHO BbIOpaTb CKOPOCTb CKAHUPOBAHUA UM BpeMS U3MEPEHUS:

- NS HENpPepbIBHbLIX HEMOOYNMMPOBaHHbIX Y3kononocHbix Pl gonyckaeTcs ncnonb3oBaTh camoe Obic-
TpO€e BpeMsi CKaHUPOBAaHUSA, KOTOPOEe BO3MOXHO NpU BblIbpaHHbIX yCTaHOBKaxX Npndopa;
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Ab (1 MkB)
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[TpumMmedyaHue— APl oT KONNEKTOPHOro \
oty meomnrowtwmomernosss. T | ‘ T |
ro Toka. M3-3a 60onbLIOro Yncna KosnmnekTopHbIX cer-

MEHTOR 4aCTOTa MOBTOPEHMS UMNYNILCOR BLICOKAS mm l l “u | Lll I I

(npubnuautensHo 800 N'u) 1 amnNnuTyaa UMNYyNbLCOB 4 U4

CYLWleCTBEHHO U3MeHsieTcsa. CnepoBaTenbHO, ANA

OaHHOro npuMepa pekoMeHAyeMoe BpeMsi UsMepe- 10

Hus1 > 10 Mc NpyU NUKOBOM AEeTEKTUPOBaAHUU 0 2 4 6 8 10 12 14 16 18 nzng
PucyHok 2 — Mpumep BpeMeHHOro aHanuaa Metka: 1 mc 66,1 ab (1 mkB)

- ONSA UCKMIUYUTENBHO HenpepbiBHbIX LUMPOKONONocHbIX PI (Hanpumep, oT ABUratenen BHYTPEHHErO
cropaHusl, obopyagoBaHUA AYroBOU CBApPKU U KONMEKTOPHbLIX ABUrateneun) gonyckaeTca MCNonb3oBaTh Nolla-
roBoe CkaHMpoBaHUe C MUMKOBLIM UINKU AaXe KBasUMUKOBLIM AeTEKTUPOBaHUEM MNPU U3YYEeHUN CNEKTpa NOMEXMU;
B 3TOM cny4dae, YTobbl HaYepTUTL OorMbarlLyl0 cnekTpa B BUAEe MHOrOCNOUHOU KPUBOU (CM. PUCYHOK 3),
ncnonb3ylT 3HaHue euaa UPI; s3HavyeHue wara BoibupatoT Tak, YTobbl HE NPONYCTUTEL 3HAYUTENBLHbLIX U3ME-
HeHnn orbarlollen cnekTpa; UsmepeHne ¢ oAHOKpaTHOM pa3BepTKOU (eCnu NPOBOAUTCA AOCTAaTOMHO MeaANeH-
HO) TaKKe AacT ormbaloLLy CnekTpa;

MowaroBoe ckaHUpoBaHUe NpyY cneKkTpanbHOW BbIGopKe

NcKniunTenbHO
LLIMPOKONONOCHbIE
MnoMexu

el [lONOCaA M

OTobpaxeHue
cnekrpa

t, f
T, — BpemsA namepenus; T, — nHTepBan NoBTOPEHWA MMMNYNbCOB

PucyHok 3 — LLIMpokononocHbIN CNEKTP, U3MEPEHHbIN C MOMOLLIbIO AUCKPETHO NepecTpanBaeMoro NpueMHUKa
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- Ans NpepbIBUCTLIX y3kononocHbIX NPT ¢ Hen3BeCTHLIMK YacToTaMM MOXKHO UCMOMNb30BaTb ObICTPLIE
KOPOTKNE pas3BepTKU, BKMoYawLwWwme pyHKUNIO «pUukcaLmm makcmmyma» (CM. pUCYHOK 4) NMbo MedneHHYIo
pa3BepTKY C OQHOKPAaTHbLIM 3arnyCcKoM; YToObI rapaHTUpoBaTh HabnoaeHUe BCeX CYLLECTBEHHLIX COCTaBMSIHO-
LLIUX, MOXET NnoTpeboBaTbCA BpeMeHHOMN aHann3 4o NpoBeaeHus1 pealrbHOro U3MepeHust.

Bpemsa nsmepeHusa T, 4OMKHO ObITb OoNbLUe MHTEpBana NoBTOPeHUs UMMYJbCOB Tp, KOTOPbIN 0DOPaTHO
nponopuMoHaneH YyactoTe NOBTOPEHUA MMNYNbLCOB.

f
[1lpepbIiBUCTBIE
Y3KOMONOCHbIE
NOMeEXN
HenpepbiBHbIE :
HeEMOoaylMIMpOBaHHbI&
Y3KOMNONOCHbIE
NnoMexin
OTobpaxeHne A : : :
crneKkTpa Pa3ssepTtka 1 i PaspepTKa 2 i PasBepTKka 3 i PaapepTtka 4 i PasBepTka 5
% _ . .

e ——— e ———————————-

t, f
Tm — BPeMHA USMEePEeHNA, Tp — UHTEepPBaJ1 NOBTOPEHUNA UMNYNbCOBE

PucyHok 4 — lNpumep namepeHunst npepoiBUCTLIX y3KOMoNocHbIX VPl ¢ nomowblo BbICTPLIX KOPOTKUX MOBTOPSOLWLMNXCS
pPa3BePTOK U PYHKUMEN «PUKCALUNN MAKCUMyMay ONs NonyvYeHns ob3opa crnekrpa noMmexu

[TpumeyaHune—B npusegeHHOM BbilLe NpUMepe Ans onpeaeneHns BCex CnekTparnbHbIX COCTaBNAIOWMNX HE-
00X0AMMO MATb Pa3BePTOK. Yncno TpebyembiX pa3BepToOK UMK BPEMS CKAHUPOBAHUSA MOXET ObiThb YBENMUYEHO B 3aBUCHMOC-
TV OT ANMUTENbHOCTU N MHTEPBaNa NOBTOPEHNSA MMMNYITbCOB.

N3amepeHUs NpepbIBUCTLIX LUMPOKOMNONMOCHBIX NOMeX NPOBOAAT C UCMOMNb30BaHMEM Npoueayp aHanusa
npepbiBUCTLIX NPT, npuBeaeHHbiX B fOCT P 5§1318.16.1.1.

7 U3mepeHune UPI1, pacnpocTpaHAOLWMXCA B NPpOBOAHMKAX B NOrnoce 4YactoT
oT 9 klu oo 30 MI'y

7.1 BBegeHue

[1pn npoBegeHUN UCnbITaHUA Ha cooTBeTCcTBMEe HopMamM WPI1 B npoBogHukax (koHAOyKTUBHLIX UPIT) B
nonoce vYactoT oT 9 kl'y Ao 30 Ml AOMMKHBI ObITb YUTEHBI, KAK MUHUMYM, YKa3aHHbIE HMXe BOMPOCHI, B OTHO-
LLUEHUAW TUNOBLIX UCMbITAHUU N UCNBITAHUA HA MeCcTe YCTaHOBKK (3KcnnyaTaLuumn):

a) MeTtodbl UsmepeHUn KoHAYKTMBHLIX NPT,

[lonyckaeTca npuMeHeHue AByX MeToaoB naMmepeHnn KoHAYKTUBHLIX NPT — namepeHuUa HanpsaxeHus
NPI1 (meToa, npeocbnagatownin B ctaHaaptax CUCTIP) n nsmepenusa cunol Toka APT1. NpumeHeHne gaHHbIX
MeTOoAO0B AonycKaeTcsa Npu NamepeHUsax:

- 0OWKMX HECUMMETPUYHLIX (AaCUMMETPUYHBLIX) HanpstkeHun n TokoB NPT (UPT1 obwero pexunma),
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- cUMMeTpUu4YHbIX HanpsxeHun n TokoB UPIT (MPI1 andpdepeHumnansHoro pexmma),
- (HecumMmeTpuYHbIX HanpsxxeHn n Tokos UPIT (UPI'1 HecummeTpUYHOro pexxnma).

[MTpumeyaHn e— HecummetrpuyHoe HanpsikeHne WPl mnamepsitoT, B OCHOBHOM, B CETU 3NEKTPOMUTAHUA.
Ob6wme HeECUMMETPUYHbIE HanpsXeHne n Tok NPT namepsiot, B OCHOBHOM, B NTIMHUSIX CBSI3U U YNPaBNEHWS;

b) nameputensHoe cb6opyaoBaHMKE.

NameputenbHoe obopyaoBaHmne BblIOUpatoT B 3aBUCUMOCTW OT TOro, Kakue napametpbl MPIT agonkHol
ObITb onpeaeneHsl (CMm. 7.2);

c) obopyaoBaHne, CBA3aHHOE C OCHOBHbLIM.

ObopyaoBaHue, CBA3aHHOE C OCHOBHbLIM (3KBMUBaANIEHThLI CETU, MPODOHMUKU TOKa UMK HANPAXEHNS ), BbIOW-
palT B COOTBETCTBUMM ¢ BUAOM U3MepdaeMblX NPT [cm. 7.1, nepednucneHne a)]. CnegyeT yudUTbIBaTb, UTO
obOopyaOBaHUE KaXa0ro Buaa, CBsisaHHOe C OCHOBHLIM, NpeactasnseT BY Harpysky ans uenen, rae npoBoaaT
namepeHuns (cm. 7.3);

d) ycnosua BY Harpysku nctouHuka UPIT.

N3meputenbHas ycTtaHoOBKa nNpeactaBnaeT cobon BY nonHele conpoTUBNEHNA Harpyskn Ang MCTOYHMU-
ka(oB) NPl B ucneityemom TC. OTU NoMHble CONPOTUBMEHUA CTaHOAAapPTU3OBaHbI NMPU TUNOBBLIX UCMBITAHUAX
MU MOTYT 3aBUCETb OT pearbHbIX YCNOBUN B cllydae UCMbITaHUKA Ha MecTe 3KcnnyaTtauum (cMm. 7.3 n 7.4),

f) KoHdpurypauma ucneitadnin TC.

CTaHgapTusoBaHHaa KOHUrypauna UcnelTaHU goJKHa onpeaendaTtbh nonoxeHue ucneityemoro TC u
N3IMepUTEenbLHOro 0bopyaoBaHNA OTHOCUTENBHO ONOPHOTo 3a3eMNeHUs, coeaUHEeHNs C ONMOPHbLIM 3a3eMITeHN-
eM, a Takke coegnHeHnsa ncnoltyemoro TC n ceasaHHOro ¢ HUM obopyaoBaHns (CM. 7.4 1 7.5).

7.2 UsmeputenbHoe obopyaoBaHue (M3aMeputTenbHblIe NPUEMHUKM U T. N.)

B obwem cnyvyae pasgensanT namepeHus HenpepblBHBIX U npepbiBUCTIX VPT1. HenpepbiBHbie NPT
N3MEpPSIOT, B OCHOBHOM, B YacToTHOW obnacTtu. NpepbiBucTtbie NPl Takke N3MepstoT B YHacTOTHOW 0DnacTu,
HO MOXEeT NOoTPpeboBaTbLCH TakKe NpoBeAeHUe ACNONMHUTENbHBIX U3MEPEHUN BO BPpEMEHHON 0bNacTu.

[TpMeHsIeMble N3MePUTENbHbIE YCTAHOBKA U M3MepUTenbHoe obopyaoBaHUe O0MKHbI COOTBETCTBO-
BaTb TpeboBaHuam fOCT P 51318.16.1.1, TOCT P 51318.16.1.2. T'lpn npoBeAeHNN N3MEPEHNA BO Bpe-
MEeHHOW obrnacTy NPUMEHSIIOT Takke ocuunnorpadbl 1 T. N.

7.2.1 Ucnonb3oBaHUWe OeTeKTopoB NpU usMepeHMn KOHAYKTUBHbIX UPI

XapaKTepUCTUKN AeTEKTOPOB, KOTOPLIE UCMONb3YIOT AN B3BELUMBAHUSA pe3ynbTaToB U3MEPEeHUIN, UCXO-
Os1 N3 TeXHUu4Yeckux TpedbosaHnn K TC, yctaHoBNeHbl BT OCT P 51318.16.1.1. B psaae cny4vyae anga npopeae-
HUASA n3amepeHnin KoHAYKTUBHLIX MIPT1 TpebyoTcs 0AHOBPEMEHHO NPUMEHSTh Kak KBA3UMUKOBLIN AETEKTOP, Tak
N OeTekTop cpegHunx 3HaydyeHUU. INoCcTosiIHHbIe BpeMeHU 3TUX ABYX OeTEeKTOPOB 3HaYUTeNbHbl, YTO AenaeTt
aBTOMaTU3INPOBaHHbIE U3MEPEHNA BeCbMa TPpyaoeMKUMN.

[1na nposeaeHUda nepBoHaYanbHbIX U3MepeHU 1 onpegeneHna cooTeeTcTBUda HopMme UPIT gonyckaeT-
CA UCMOMNb30BaTb NMUKOBbLIN AETEKTOP ¢ MeHbLUMMUM NOCTOAHHBIMU BpeMeHWU. Ecn ypoBHU namepeHHbiX UPI
BbllLIe YCTAHOBMNEHHOW HOPMbI MOMEX, TO NMOCcrne NepBoHavalnbHbIX U3MEepPEeHNn HeobXoaUMMO NPOBECTU U3Me-
PeHNA C UCMONIb3OBaHUEM KBa3UMMKOBLIX OeTEKTOPOB U AeTEKTOPOB cpeAHUX 3HaYeHUN.

PyKoBOACTBO MO NpoBeaeHUo 3TUX U3SMepPeHNn CM. B NpUnoXxeHumn C.

7.3 UsmepurenbHoe obopyaoBaHue, CBA3aHHOE C OCHOBHbLIM

NameputenbHoe 0bopyaoBaHUe, CBSA3AHHOE C OCHOBHLIM, NPUMEHSIEMOE NMPU NPoBeAeHUN N3MEPEHNN
KOHOYKTUBHBLIX WPI1, oTHOoCKTCA K ABYM KaTeropuam:

a) AdTHUKA ONA MSMEPEHUA HAlNPHAXEHUA, TAKNE KadK 3KBUBAJ1IEHTEI CETU U I'IDOGHI/II(I/I HAlTPAXEHNA.

[TpnmeyaHn e— BMecto TepMMHA «3KBMBANEHT CETU» MHOIAA UCMONb3YEeTCs TEPMUH «CXEMA UMUTALUN MOJT-
HOIO CONPOTUBIEHNS CETUX;

b) Aatuuku anst U3SMEPEHUNA CUNbI TOKA, TakMe Kak NPOOHUKA TOKa.

7.3.1 3kBuBaneHTbl cetn (IC)

[1na peanbHbIX ceTen (B TOM YMNCNe CETEN INEKTPONUTAHUA N ceTeln CBA3N) obLe HeCUMMETPUYHLIE,
CUMMETPUYHBbIE U HECUMMETPUYHbLIE MOMHLIE CONPOTUBMNEHUS 3aBUCSAT OT TOMOSIOTMN CETEN U B 0DLLEM Chy-
yae N3MEHSATCSA BO BPEMEHMN.

[ToaTomMy Anga NnpoBeaeHUs TUMOBbLIX UCMbITAHUA HEODXOAUMO NMPUMEHEHNE CTAHOAPTU3OBAHHBLIX CXEM
MMUTaLMUM MOSTHOro conpoTuBneHust cetn, T.e. OC. IC obecnevnBaloT cTtaHgapTMaoBaHHble BY nonHble
CONPOTUBNEHNA Harpyskm anga ncnoeltyemoro TC. OC BKIOYAKOT nocnegoBaTeNibHO MexXxay saXMmamm UCTbI-
Tyemoro TC 1 peanbHOWN CeTbo UMM UMUTATOPOM cUrHana. Takum obpasom, 3C UMUTUPYET NPOTAXKEHHbIE
ceTu (ANUHHBLIE NMUHUK) ¢ onpeaeneHHbIMA NONMHBIMUA CONMPOTUBNEHUAMMN.
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7.3.1.1 Tunbl 3KBUBANEHTOB CETU

CneayeT WCMNONb30BaTb 3KBMBANEHTbI CeTU, TpeboBaHUS K KOTOPbIM  YCTAHOBMNEHbI B
[OCT P 51318.16.1.2, ecnn HET KakMX-NMNOO KOHKPETHLIX MPUYNH, MO KOTOPLIM MOXKET NoTpeboBaThCA Apyras
KOHCTPYKUUS. B oblem cnyvae BbIASNAOT TPU BUaa SKBUBANEHTOB CETU:

a) V-obpasHblX 3KkBMBaneHT ceTu. B 3agaHHoU nonoce 4acTtoT BY nonHble CONPOTUBNEHUA MEXAY KaX-
ObIM N3MepaeMbIM 3aXXUMOM UCnbITyeMoro TC U ONOpHbIM 3a3eM/TIeHMeM UMeRT CTaHdapTU30BaHHOe 3Have-
HAE, XOTH HENnocpeACTBEHHO MeXay J3TUMU 3aKUMaMKU He NOAKMYEHBlI Kakue-nnubo 3MeMeHTHI,
onpegensiolme 3T nonHble conpoTmneneHus. KoHcTpykumna 3C no3sondeT onpeaennTtb (HEMPAMbIM NyTEM)
n3MepsiemMoe HanpsXxeHue, Kak CAMMeTpPUYHoe, TakK U HecuMMeTpudHoe. Yncno 3aXMmMmoB ncneltyemoro TC,
T. €. YACIIO NIMHUIN, U3MepsaeMblIX ¢ NpuMmeHeHnem V-0bpasHOoro aKkBMBaneHTa ceTu, He orpaHU4eHo;

b) AenbTaocbpasHbIv 3KBUBANEHT ceTU. B 3agaHHoOM nonoce YacToT BY nonHble cONpoTUBNEHUA MeXay
napon N3MepaemMblX 3aXXMMOB UcnbiTyeMoro TC 1 nonHble CONPOTUBNEHNUA MeXay STUMU 3aXKUMaMK U ONop-
HbIM 3a3eMieHneM UMeroT cTaHaapTU3oBaHHble 3HaveHUdA. KoHeTpykumna OC No3BoNndeT HenocpeaCTBEHHO
onpegennuTte BY HarpysodHblie nonHble CUMMETPUYHOE U 0DLIEEe HECUMMETPUYHOE conpoTuBneHus. pu
MCNONb30BaHUM OONONMHUTENBHOMO CUMMETPUpPYoLWLEero TpaHcgopmMmaTopa NosBNsaAeTCcs BO3MOXHOCTb U3Me-
PATb CUMMETPUYHOE N 0DLLIee HECUMMETPUUHOE (ACUMMETPUYHOE) HaNpPsKEeHNUE NOMEX;

c) T-obpasHbIN 3KBMBANEHT ceTWU. B 3agaHHON NONoce 4acToT NoMHoe oblee HeCUMMETPUYHOE COMPOo-
TUBITEHNE MeXay Napon U3IMepsieMbiX 3aXXUMOB UCMbITyeMoro TC M OnopHBIM 3a3eMIeHNeM UMeeT CTaH-
0apTu3oBaHHOE 3HavYeHne. B obulem cnydae T-obpasHbiv SKBUBANEHT CeTU He BKITHoYaeT B cebsi CTaHOapTU30-
BaHHYIO Harpysky, obecne4ymparollyo HeobxoanMmoe 3HadeHune MonHOro CUMMETPUYHOrO COMPOTUBMNEHMUS.
[1aHHOe nonHoe conpoTUBNeHne 3agaeTcsd BHELWUHUMM 3N1IeMeHTaMKn, NOAKMIOYEHHBIMU K 3aXKUMMaM NMUTaHUSA
(NMMHMK) T-obpasHoro skeueaneHta ceTtu. aHHbln TUN OC UCNONb3yeTcsl TONbKO ANsl U3MepPeHUn obLuero
HecuMMeTpUYHOro HanpsikeHus UNPT.

7.3.1.2 MuHnmMmanbHble TpeboBaHUSA

2C OonkeH oTBeYaThb cneayrowmmm MUHMManbHbIM TpebOoBaHUAM:

a) B 3agaHHoW nonoce vyactoT OC OofmkeH obecnevmnBaTb CTaHOapTU30BaHHbIE 3HAYeHUS BY NOnNHbIX
COMNPOTUBNEHUN MeXay 3aXXnMmamum Ucneltyemoro TC, a Takke Mmexay STUMM 3aXKnuMamMn 1 ONopPHBIM 3a3eMIle-
HAEM; NPW BLINOMTHEHWUWN 3TOro TpedboBaHUA 1 NPU CTAHAAPTU3OBAHHOW KOHPUIrypaunumn NCNbITAHUA 3HAYEHNE
Harpysku ncneltyemoro TC asnaetca ctaHOapTU3OBaHHbBIM (CM. 7.4);

b) ecnn 3C npegHasHa4veH ANs pasgenbHOro U3mepeHunsa obwero HeCUMMeTPUYHOrO U CUMMETPUYHO-
ro HanpsbkeHn nomex (cm. 7.3.1.1), To gonxkeH bbiTb 3agaH KO3 PULUMEHT 3aTyXaHUs Npn npeodbpasoBaHnn
HanpsXXeHnsa U3 CUMMETPUYHOro B obLlee HECUMMETPUUHOE N HA0DOPOT;

C) B paboyen nonoce vYactotT OC AoMKHA ObITb obecnevyeHa pasBdaA3ka MexXxay cTaHOAapTU3OBaHHbIMU
BY nonHbIMKN CONPOTUBNEHUAMU U pealnbHOW CeTbHo (MM UMUTaATOPOM CUrHanoB), YTODLI Harpyska pealnbHOU
ceTu (UNn nMnTaTopa cUrHanoB) He Npusocauna K cyleCcTBeHHOMY M3MEHEeHUIo 3Ha4YeHUN cTaHdapTU3oBaH-
HbIX 3Ha4YeHnn BY nonHbix conpotuBneHnn 3C;

d) B KOHCTpyKUUKM 3C AomKeH ObITb NpeaAyCcMOTPEH crneuuanbHbI pasbeM Angd NOAKNOHYEHUA N3MepUn-
TenbHOoro obopyaoBaHUA ¢ BONHOBLIM conpoTueneHuem 50 Om (em. FOCT P 51318.16.1.2);

f) koHCTpyKUMa OC OomkHa UMETb 3aXKUM ANd NoAKMovYeHUst OrnopHOro 3aszemMneHunst, YTobbl obecne-
YNTb CTAHOAPTU30OBAHHYIO KOHPUIypaLnUo UCNbITAHNUMN;

g) 9C gomkeH BbITb KAaNMOPOBaH NO YCTAHOBMNEHHOW NpoLleaype.

7.3.1.3 [dononHutenbHble TpeboBaHUA

a) 9C AomKeH BKMoYaTh B ¢eba Lenb pasBa3ku 1 BIOKMPOBKU AN npeaoTBpaLlleHns:

- NOBpeXaeHnsl aNeMeHToB (obecnevunBaroLlLMX cTaHaapTHU30oBaHHbIe 3HaveHnsa BY nonHbIX conpoTue-
NeHnn) padounMmM HaNPsSPKEHUAMN, AEUCTBYIOLLMMA B NMUHUW, HANPUMEP, HaNpsXKeHNeM 3MeKTPOonUTaHus;

- NOBpeXaeHns aNeMeHToB (obecnevunBaroLLMX cTaHaapTU3oBaHHbIe 3HaveHnda BY nonHbIX conpoTue-
NeHn) NMKOBLIMU HaNpPsKeHNAMIN, coszgaBaeMbIMU UCNBITyeMbIM TC, Hanpumep, nepexoaHbIMU npoLeccamin
MPU KOMMYTaLWUN;

- BNUAHUSA pabounX HANPSXKEHUA NMUHNW Ha pe3ynbTaThl UISMEPEHUSA, HAaNPUMEP, BCNEACTBUE Neperpys-
KW BXOOQHOrO Kackaga usmepurtenibHoro obopyaoBaHus;

b) cxema 3C gomxkHa coaepaTb pUNLTP, NpeacTBpallaloLnMA BNUAHUE paboynx CUTHANOB CeTU UNK
MMUTaTOpa CUrHanoB Ha pe3ynbTaThl USMEPEHUN.

7.3.2 TIpoOGHUKKN HanpsHKeHUA

[TPOOHUKN  HanpsKeHUs  OCDKHbI  COOTBETCTBOBaTb  TPeboBaHMAM,  YCTAHOBMEHHbBIM B
[OCT P 51318.16.1.2.

HanpskeHusa UPT Ha HekoTopblX 3axkumax ucneltyemoro TC cnegyet UaMepsTb ¢ NOMOLLLIO NPOOHUKA
HanpskeHus. INpumepamm Taknx 3aXXMMOB SIBNAIOTCA THe34a aHTEHH, 3aXXKUMbl NTMHUA yNpaBneHUs, CUTHaNoB
N Harpysku. B obwem cnyvyae npobHUK HANPSXKeHUs1 UCMONb3YIOT AN U3MepeHUs obLero HeECUMMMETPUYHOIo
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HanpsikeHna UPTI. TNpobHUK nmeeT Beicokoe BY nonHoe conpoTuBneHne mexay UamepsieMmbiM 3aXKUMOM U
OMOPHbIM 3a3eMi1eHNEeM.

7.3.2.1 MuHumMmanbHble TpeboBaHUSA

a) NpobHuk HanpsxxeHUs gomkeH obecneYymsaTth Beicokoe BY nonHoe conpoTmuBneHne mexay nsmepu-
TeNbHbIM HAKOHEYHNKOM 1 ONOPHLIM 3a3eMIeHMeM B 3agaHHOW NMonoce 4acToT, YTODbl UCKIMIOYNATL BRUSHNE
NpobHMKa Ha n3MepsemMoe HanpsxeHume.

b) MpobHUK HaNpsXKeHWUA ACMKEH UMETb pasaenuTenbHbIM KOHOEHCATOP C TAKUM 3HAYEeHNEM EMKOCTMN,
YTOObI HANPSXKEeHMe Ha NUHUM HEe MOTNIO NOBPEANTb BXOAHbIE Lieni N3MepUTenbHOro npuemMHuKa.

c) MNpobHUK HanpskeHUa aomkeH umetb BY pasvem (50 OM) ana coeguHeHUS ¢ U3MepUTENbHbLIM NPU-
EMHUKOM.

d) MMpobOHUK HaNpPAXXeHUA A0IKEH UMETb 3aXKUM AN MOAKTIOYEHNS K ONOPHOMY 3a3eMJ1eHMI0 MPOBOJOM
MaKcUManbHO AONYCTUMOW ANUHLI, €CNA ONOPHOE 3a3eMSIeHne He NoJKtodaeTcs K ucnoityemomy TC apyrum
crnocobom, ykasaHHbIM B TEXHUYECKOW OOoKymMeHTauum Ha TC unu ctaHgapTe, pacnpocTpaHAaoLeMcsa Ha
NnpoayKLUIo.

f) MpobOHUK HanpsXkeHUa JoImkeH ObiTb KanNnnMbpoBaH B COOTBETCTBUM C YCTAHOBIEHHOW NpoLieaypon, B
KOTOPOW AOMMKHBI YYUTbIBATbCA Napa3nuTHbIe BO3AENCTBUSA BONMN3U TOUYKM UCMbITAHMUA, HaNnpUMMep, eMKOCTHas
CBSI3b MeXJy TOYKON M3MEepeHUsa U 3KpaHoOM NpobHuKa. [leneHne HanpsKeHUa Mexay nosiHbIM COnpoTUBIIe-
HMEeM NpobHMKa N BXOAHBIM NOSTHbIM CONMPOTUBIEHUEM N3MEPUTENBbHOIO NPUEMHUKA He AOJTKHO 3aBUCETb OT
4acTOTbl UMK 3TO JOJTKHO YYNTLIBATbCA B NpoLiecce KanubdpoBKN.

g) AnanpobHuka AomKHO ObITb YKazaHo MakcuMMalnbHO A0NYCTUMOE NMHENHOE HanpsXXeHne (HanpsiKe-
HUe NUHUN).

7.3.3 MNpoOHUKN TOKa
[TpobHUKK (TpaHCcdopMaTOopPbl) TOKA MNO3BONSAOT USMEPATL CUNY TOKa NMPUMEHUTENbHO K 00LLIeMy HECUM-
METPUYHOMY, CUMMETPUYHOMY N HecuMmmeTpudHomy Toky UPT1 (cm. 7.1) B npoBogax ceTu NUTaHUA, CUTHanb-

HBIX MUHUAX, NMUHUAX Harpysk U 7. n. KOHCTpyKUMs NpobHUKa B BUOE pacKpbIBAOLWEroCcH 3aXmuma (Knewen)
NO3BONSAET NEerko oxBaTbiBaTb UCMBITYEMBIA NPOBOA.

OBWMN HECUMMETPUYHBLIA TOK U3MEPSAIOT NpY oxBaTe NPODOHUKOM BCero kabensa (kryta npoBOAOB),
He3aBUCUMO OT YMncna NPOBOAHWKOB B Kabene. B Takon cuTyaunum CUMMETPUYHBLIE TOKKM ByayT HABOOAUTL B
npoBoAax CUrHanel ¢ 0AMHaKOBOW aMNNUTYA0N, HO C MPOTUBOMONMOXHBIMU 3HAKaMU, Tak UTO Takme cUrHanel B
3HAYUTENBHOM CTENEHM B3aUMMHO YHUUTOXAOTCA. [locneaHee 0OCTOATENbLCTBO NO3BONSAET M3MEPSTh 3HAYe-
HAe oDLWEero HECUMMETPUYHOIO ToKa ¢ Marnou amnanTyaon npu HanuM4nm CUMMETPUYHBIX TOKOB (pabouero
TOKa ceTun) ¢ 6onbLWwon aMmnanTyagoun.

[TpODHMKK TOKa AOMKHBI COOTBETCTBOBATL TpeboBaHUAM, ycTaHoBNEHHbIM B TOCT P 61318.16.1.2.

7.3.3.1 MnHumanbHble TpedboBaHUSA

a) B 3agaHHOM nonoce 4acTtoT NPOOHMK TOKA OOMKEH UMEeTb pernameHTUpPOBaHHOE nepegaTovHoe
NoNHOE CONPOTUBEHUE, T. €. OTHoLWEeHKe 3Ha4veHnn BY HanpsikeHna, HaBoAUMOro B NpobHUKE, U U3BECTHOrO
BY Toka B npoBoAHUKE, NpoxoasiemM vyepes NpobHUK, NUSMepPEeHHbIX YCTaHOBMEHHbIM COCObOoM.

b) B 3agaHHOM nonoce 4acTtoT NOoTEPU, BHOCUMBIE NMPOOHUKOM B Lienb UCnbiTyemMoro TC, A0MKHbI ObITb
MeHee 1 OM.

c) MpobHMK ToKa AOIKEH BbITb CKOHCTPYUPOBAH TakK, YTODLI BNUSHNE 3TEKTPUYECKUX MONen Ha pe3yb-
TaTbl U3MEPEeHUs1 BbINO NpeHebpeXMmMo ManbiM.

d) B KOHCTPYKUUM NpoBHMKA TOKA A0MKEH ObITb NpeayCMOTPeH coeauHUTENb ANS NOAKTIOYEHUS U3MeE-
puTensHoro obopyaoBaHusa. HOMKHO ObITb yKasaHO BXOAHOE MOSMIHOE COMpPOTUBIIEHUE WU3MEPUTENbHOMo
obopyaoBaHUA, KOTOPOE NpeaHasHa4vYeHo AN NCNoMb30BaHUS ¢ NMPOOHUKOM TOKaA.

f) B TexHu4eckux TpedboBaHUAX K NPOOHUKY TOKa OOITPKHO YKa3biBaTbCHA 3HAYEHUE ToKa, NPpU KOTOPOM
MPOUCXOOUT HackIWeHWe cepaevHnKka NpobHuKa.

g) MNpobHKK Toka gormkeH BblTb KanMbpoBaH B COOTBETCTBUM C YCTAHOBIEHHON NpoLeaypon.

7.4 KoHdurypauua npu McnbiTaHUN

7.4.1 PacnonoxeHue ucnbeityemoro I1C n nogknoveHUe K IKBUBaNeHTy ceTU

[1pn npoBeneHUn namepeHnn HanpsxxeHna VPl ncneityemoe TC nogknwoydaroT K NPoBo4aM CUIOBOU
CeTu U1 K gpyrou pacnpegenutenbHoOU ceTu vyepes oauH U Heckonbko OC (Kak npaBUio, UCMOMb3YIOT
V-0bpasHble 3KBUBANEHTLI CETU) B COOTBETCTBUN C TpeDOBaHUAMU, NMPUBEAEHHBIMU HUXKE (CM. PUCYHOK 5).

OononHutenbHas nHdopmauusa 0b ncnbitaHuax TC KOHKpeTHOro Buaa AoMKHa ObITb YyCTaHOBMNEHA B
cTaHOapTax, pacrnpoCTpPaHAKLMXCA Ha NPpoayKLUUIO.

HactoneHoe TC, He3aBUCUMO OT TOro, HEOOXOAUMO eMY 3a3eMIeHNEe UM HET, pacnonaraeTcs cneayto-
LLIMM 0DpPa3oMm:
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OHULLEe UNK 3agHAA NaHenb UenblitTyemoro TC gomkHbl HaxXoauTeea Ha paccTosAsHUM 40 cM OT NNacTUHbI
OMOPHOrro 3a3emMneHus; obbIMHO 3TON NNACTUHOW SIBASIETCA CTEHAa UM NON 3KPaHUPOBAHHOIC NOMELLEHUS; B
9TOM KauyecTBe MOXET TaKXkKe MUCNOMNb30oBaTbCs 3a3eMlieHHasi MeTannmyeckasl nfnacTuHa ¢ pasMepamy He
MeHee (2 x 2) M.

NamepeHus NnpoBoAAT cneayrowmm obpasom:

- ucneityemoe TC pacnonararT Ha CToNe U3 HenpoBoasawero Mmatepmana BelcoTon He MeHee 80 ¢M Ha
paccTosAHUN 40 CM OT CTEHbI 3KPaHUPOBAHHOIC NOMeLLeHUA UK

- Ha cTone U3 HenpoBoasuero matepuana Beicoton 40 cm, 4YTobbI AHULE ncnbiTyemoro TC BbINo Ha
BblcoTe 40 cM Hag NNacTUHOM ONOPHOrc 3a3eMNeHus;

- BCe Apyrve nposoasline noBepxXHocTu ucneltyemoro TC AofKHbI ObiTb HA PACCTOSIHUMA HE MeHee
80 cM OT NNacTUHbLI ONMOPHOTC 3a3eMNeHns;

- 3KBUBAmNeHTbl CETW pacnonararT Ha nNony Tak, uYtobbl oaHa cTopoHa kopnycoB 3C Haxoaunach Ha
paccToAHNN 40 cM OT BEPTUKANBLHOW NNACTUHBI ONOPHOIo 3a3eMIneHna U Apyrux Metanimdeckmux 4Yacten (Cm.
DUCYHOK 5);

- KabenbHble coegmnHeHUa uUcnbiTyemoro TC AO0MKHBI ObITh pacnonoXeHbl B COOTBETCTBUMA C PUCYH-
KOM 5.

Acnbityemoe TC Cton n3 HenpoBoAasiLero marepuana
1,5x1,0m

10 cm 10 cm
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ACIM Ne 1 PYAC- 1 a4mTHOE

3 TC BaHue, 3a3emMne-

CBA3aHHOE

HUEe
C OCHOBHbBIM

[TnacTnHa 3a3eMneHunst BbIXoQUT 3a Kpast
cucteMbl TC He MeHee yeM Ha 0.5 M

1 — coeaunHUTENbHbIE KAbenu, yaaneHHble OT MNNacTUHbI 3a3emMneHuns meHee Yem Ha 40 cm, ynoxkeHbl B nnockme netnu (ot 30 no 40 cm) n
BbIBELLEHbLI MPUBNU3UTENBHO B CepeauHe Mexay CTONTOM U NNACTUHOU 3a3eMNEeHUs; 2 — BXOOHbI&/BbIXOOHbIE Kabenu, nogkniovaemMble K
nepudpepunHbIM YCTPOUCTBAM, YNOXEHbI B NNOCKUE NETNU B LeHTpe. Ecnu Heobxoanumo, KoHel kabena Harpy»atT Ha CONpPOTUBIIEHKE,
paBHOe HoOMUHaANLHOMY. [lnnHa kabenen gomkHa bbiTh He bonblwe vyem 1 M; 3 — ucnbiTtyemoe TC nogkniodeHo K ACTT Ne 1. Uameputens-
HbI€ 3aXXUMbl 3KBUBANEHTOB CETU NUTAHUA HArpy>XXeHbl Ha conpoTtueneHue 50 Om. SKBMBaANEeHThI CETU MUTAHUA PACNONOXEHbI HENnocpea-
CTBEHHO HA rOPU3OHTANBHOM NNacTUHe 3azemneHus B 40 cm OT BEPTUKANBHOW NNACTUHBLI 3a3zemneHus. ObopynoBaHue, CBA3aHHOE ¢
OCHOBHbIM, noakntoveHo K ICITT Ne 2. 3aumtHoe 3azemneHue obopyaoBaHUA, CBA3AHHOIO ¢ OCHOBHbIM, noakntoveHo K ICITT Ne 3 (3ene-
HbIU/KeNThIn NpoBoaa); 4 — kabenu ycTpoucTs, ynpaBlisgeMbIX BPYYHYIO (KNnaBuaTypbl, MbILLW U T. N.), pa3MeLlleHbl MakCumManbHO BU3KO
K OCHOBHOMY DNOKY; & — UCNBITYEMbIE KOMIMOHEHTHI, HE BXoAsLWKe B cocTaB ucneityemoro TC; 6 — 3agHue naHenu ucneityemoro TC u
nepudpepunHbIX YCTPOUCTB BbIPOBHEHbLI 3anoanmuo ¢ 3aHen NOBEPXHOCTBIO KPbILWKKM CTONAa; /7 — 3aAHAA NOBEPXHOCTh KPbLILLKK CTONA
OTCTOUT HA 40 CM OT BEPTUKANTBHOU NPOBOAALLEN NNACTUHbBI, KOTOPAA CBA3aHA C HANOJNIbHOU NNACTUHOW 3a3eMIEeHUSA

PucyHok 5 — KoHurypauus ncnolitTaHnm gnsi HactonbHbIX T C npnnamepeHmnmn KOHAQyKTMBHbIX VIPI B nnHMAX anekTponuTa-
HUA (cm. 7.4.1 1 7.4.2)
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[lpumep KoHuUrypaumm ucnbiTaHU Anga HactonbHoro TC, MMerowero BCTPOEHHBIM LUHYP NUTaHUA4,
npeacTaBneH Ha pUCYHKe 6.

Paamepbl B CaHTUMeTpax

T — meTannu4yeckana cteHa 2 x 2 M; 2 — ucneityemoe 1TC; 3 — U3NULLEK CETEBOro LLHYypa, YNOXEHHbIU NNOCKUMU neTnamu 3 x 40 cm;

4 — V-00pasHbIn 3KBUBANEHT CETU, & — KoaKCUalbHbIN Kabenb, 6 — U3MepUTEenbHbIX MPUEMHUK, B — coeanHeHne ¢ ONOPHbLIM 3a3eM-
neHuem; M — Bxon U3MepUTENbLHOIO NPUEMHUKA;, P — nutaHue ucneityemoro TC

PUCYHOK 6 — [lpumep kKoHpurypauum ncenelitaHum ans HactTonbHOro 1C ¢ BCTPOEHHbLIM WWHYPOM MUTAaHWUSA
(cm. 7.4.1)

[1pu ucneiTaHnn HanoneHoro TC cneagyloT TeM Xe npasunam, YTo U ang HactoneHoro TC, 3a nckno4ye-
HUEeM TOro, YTO OHO yCTaHaBNUBAETCHA Ha MOJy; TOYKM KOHTaKTa Mpu 3TOM COOTBETCTBYIOT HOpMalbHOMY
OObLIYHOMY UCMOMNb30BaHUIO.

[Ton gornkeH ObITb MeTaNMMYECKUM, COEANHEHHBIM C ONMOPHLIM 3a3€MIMEHNUEM, HO HE AOITKHO ObITh KOH-
TakTa ¢ HanonbHOU nogctaBkon ucneityemoro TC. MeTannuyeckun non MMHUManbHbIMKU pasMepamMmn 2 x 2 M
MOXeT UCMONb3OBaTLCA KakK ONOpHOE 3a3eMneHune, a ero rpaHvubl A0MKHbI BbIXOAUTE 3a Kpad UCMbITYEeMOro
TC, no kpanHen mepe, Ha 50 cMm. Npumepbl KOHPUIYpaUn UCNILITAHUX NpedcTaBleHbl Ha pUcyHkax 7/, 8.
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AcnbiTyemoe
TC

3 CBA3b C rOPU3OHTaNLHOU NNacTUHOW
3a3emMreHus

1T — kabenu, nmeroLine N3NULLIHICKO OANUHY, YKNaabIiBaoT B UEHTPE B BUAE NNOCKUX NEeTeNb UMK YKOPa4YMBaoT 40 COOTBETCTBYIOLLEN OANK-
Hbl, 2 — PacCcToAHNE MeXAOy NNAacTUHOU 3a3eMNeHns nncnboityemeim TC (M kabenamu) AoNKHO BbITh 0OKONO 12 MM; 3 — mncneityemoe 1C
noaknodateT KogHomy OCIT1, KOTOPbIM yCTAHABNUBAIOT HA NNACTUHE 3a3eMNeHUA UNu paaom ¢ Hen. Ha octanbHoe 0bopyaoBaHue nura-

HUe nonareT o1 BTOporo JCI1

PucyHok 7 — Konurypayms ncneitanum ansa HanonbHoro TC (em. 7.4.1n 7.5.2.2)

OKBUBANEHT CETU COeAUHAIOT C NTACTUHOW ONOPHOrc 3a3eMNeHnd ¢ MOMOLLLIO NPOBCAHUKA, UMERoLLEero
HM3koe BY nonHoe conpoTuBneHue.

[TpunmeyaHune—PekomeHayeTcs, YToObI 3Ha4veHne BY nonHoro conpotnenennst oeino meHee 10 Om Ha vacTo-
Te 30 MlMu. 310 TpeboBaHne obecneunBaeTcs, HaNpUmep, B crnyvae, ecnu kopnyc 3C MOHTUPYIOT HENOCPEACTBEHHO HA
NacTUHE ONMOPHOro 3a3eMINEeHUs UIMN NPW YCITOBUW, YTO COEANHUTENBHAsA NEPEeMbIMKA MMEET OTHOLWEHNE ANMNHbI K LULWPUHE
He bonee vem 3:1.

Ncnbityemoe TC pasmelaroT Tak, YToDbl paccTosiHME OT ero Kpad ao onmxkauwen nopepxHocTtn 3C
obinio pasHo 80 cm. MpoBoga ceTu nuTaHus, naywme K 3C, n kabenb o1 3C K U3MepUTenbHOMY NMPUEeMHUKY
OOIBKHBI pasMellaTtbesl Tak, UTODbl UX pacnonoXeHne He BNUANGC Ha pesynbTaThl UaMmepeHus. cnbiTyemoe
TC, He MMeroLlee BCTPOEHHOMO LWHYpa nNUuTaHus, noaknodarnT K 9C ¢ NOMOLW b0 WHYypa ANUHON 1 M.

Ecnu ncneityemoe TC A0MKHO NOACOEANHATLCH K ONOPHOMY 3a3eMIEHNIo, TO 3TO coeJMHEHNE BbIMNOJI-
HAOT NPOBOAOM TOW Xe ANMUHBLI, YTO N Kabernb NTaHus. OTOT NPoBOA AOITKEH NPOXoAUTb napannenbHo Kabe-
10 NMUTaHKUA Ha paccTosiHMKM He Bonee 10 cM OT Hero, ecnun 3asemMngarLmnn NPOBOAHUK HE HAXOAUTCH B CAMOM
Kabene nUTaHus.
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3agHss1 noBepxHoCcTb TC

AOIMKHa ObITh BbIPOBHEHAa
C 3aJHen NOBEPXHOCTbH)
KPbILLUKW CTOJ1A

' CBA3b ¢ NNACTUHON CBs3b ¢ NNACTUHOMN
/ 3a3eMneHuns 3a3zeMIeHus

40 cm
A0 BepPTUKaNbHON
NNacTuHbl 3a3eMnNeHns

1T — coeauHUTENbHLIE KAabenu, yaaneHHble OT NNnacTuHbI 3azemMmneHus meHee 40 cm, ynoxeHbl B nnockme netnu (ot 30 0o 40 ¢M) U BbiBE-
LLIeHbI NPUBNU3NTENBHO B CepeauHe Mexay CTONIOM U MacTUHOW 3a3eMNTeHUA; 2 — U3NULLEK LUHYPA NMUTAHUA OONXKEH ObITh YNIOXEH B
CBA3KY B BUAOE NNOCKUX MeTENb UMK YKOPOYEH O0 COOTBETCTBYIOWEN ANnHbL, 3 — ucneityemoe TC noaknoveHo k oaHomy SCI1. lonycka-
eTcqa anbTepHaATUBHbLIU cnocob noacoeanHeHunsa ICI K BepTUKanbHOM NNACTUHE ONOPHOro 3azemMneHna. Ha ocrtanbHoe obopynosaHue
nutaHue nogaetca ot sToporo JCI; 4 — ucneityemoe TC 1 kabenu gonmkHbl ObITe pacnonoXxXeHbl He bnuxe 4em 12 MM OT rOPU30OHTAaSb-
HOW NNACTUHBbI ONOPHOTo 3a3eMNneHns; 5 — BXOAHOWU/BbIXOOHOW Kabernu K HanonMbHOMY BNOKY ONyCKakTCA MO HANPAaBNEHUIO K TOPU3OH-
TalnbHOW NMNAacTUHE ONOPHOro 3a3eMneHus, a U3nuuiek kabenen CeBA3bIBAOT B BuAe NNockux netenb. Kabenu, He goxoadauwue Oo
rOPU3OHTANBHOW NNACTUHBI ONOPHOTO 3a3eMIIeHUsA, ONYCKAKT A0 BbICOThI coeaAuHUTena unm Ha 40 cm, B 3aBUCUMOCTU OT TOTO, YTO HUXE

PUCYHOK 8 — KoHurypaums ncnbiTaHun anst HanoneHoro n HactonbHoro TC (em. 7.4.1 n 7.5.2.2)

Ecnu ncneityemoe TC MMeeT BCTPOEHHLIN LLUHYP NUTaHUS ANMHOU Bonee 1 M, TO M3NULLEK LLUHYpa YKNa-
ObIBAOT nockumuy netnamu anumHon 30—40 cm, (cMm. Takke pUcyHoK 9). Ecnn ceBepHYTEIM NPOBOA BCE Xe
BITMAET Ha pes3ynbTaThl USMepPeHUsa, TO peKoMeHOYeTCa YKOPOTUTL ero 4o 1 M.

7.4.2 Tlpouenypa usmMmepeHna HecummeTpudHoro HanpsxeHua UPI ¢ noMmowblo V-00pa3HbIX
3KBUBanNeHTOB CETI

7.4.2.1 PacnonoxeHue obopyaoBaHus npu UcnoiTadun TC, Tpebyrowmx NOAKNHOYEHNS K 3a3eMMEHNULD

[Tpn ucneiTaHun TC, KOTOPOMY BO BpeMs paboThl TpebyeTca 3aszeMneHne, Unn B criyvae, Korga rnpoBo-
asawmm kopnyc TC MoXeT Npu akcnnyatauum conpukacaTbcs ¢ 3aseMneHueM, UsmepaoT HeCUMMeTPpUYHoe
HanpskeHne nomMex oTaeNbHOro CeTeBOoro nNpoBoaa OTHOCUTENTIbHO ONMOPHOTo 3a3eMIieHNd, K KOTOPOMY Noa-
coeanHaeTca kopnyc ucnbityemoro TC (4epes 3axmm 3asemMneHua) n BbiBog 3asemneHmna OC (CM. pUCy-
HoK 10). [MapameTphbl, onpegenswoLllmMe MUHTEHCUBHOCTL NoMeX oT TC, TpebyroWwmnx sazeMmneHusa, obcyxgaroTcs
B NnpunoXxeHun A, pasgen A.3.

Ona cnyvaa TC ¢ ABymMma npoBogamMm NnUTaHUA U NpoBoaoM 6e30nacHOCTU UMK NPpU Hanuynm cneumarnb-
HOrO 3a)XMma 3aszeMIeHus pesynbTaT UIMepPeHUs B CUNbHOU CTeneHW 3aBUCUT OT PEeXUMOB OKOHEeYHOW
Harpysk ceTeBbIX 3aXKMMOB U YCINOBUN 3a3eMIeHna (CM. Takke 7.5).
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Pas3Hble NnpoBoaa HeTpanbHbIM NpoBOA
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N3ameputenbHbIA

NMPUEMHUK

Harpyska
50 Om

Harpyska Harpyska

50 OM

CM. npyumeyaHmne 3

80 cm

CM. npuMmevyaHue 1

30-40 cm

CTbIKOBOYHBIU Kabenb (1)
K MeXcoeauHUTenNbHbIM 6oKam
(CM. NpuMeYyaHue 6)

AcnbiTyemoe TC

[MTpumevyaHmnsn

1 Ecnwv gnvna ceteBoro wHypa TC npebiwaet 80 cMm, TO N3NULWIEK WWHYpa CBEPTLIBAIOT B BUAE MIOCKMUX NETErb,
HO HE CBUBAIOT B XIYT.

2 [lMopkntoveHmne 3C K NnnacTUHE 3a3eMIeHnsa A0MKHO 0becneunTb KOHTYP C HU3KUM NonHbiMm BY conpoTnBneHu-
eM. [logkntoveHne BbIMONMHAIT C NOMOLLUBIO XXECTKOIo NIMOCKOro NPoBOAHMKA; OTHOLWEHWE ANMWHBbI NPOBOAHUKA K LULMPUHE
AOMXHO ObITb HEe bonee 5:1.

3 N3ameputenbHbIN NPUEMHUK OOIIKEH UMETL COeJNHEHUE C OMNOPHbIM 3a3eMNEHNEM TONBKO Yepes3 BHELWHUW MPOo-
BOOHWK KOAKcuanbHOro kabens.

4 [1TyHKTUPHBIMW NMVMHUAMKW NPeAcTaBleHa ucnblTateNbHas ycTaHoOBKa A4ns TpexdpasHom ceTu.

5 YctaHoBKa OUNbTPOB He ABNsAeTCH 0ba3aTtensHON. Ecnu omnbTpbl HE NCNONB3YIOT, TO CTABAT KOPOTKO3aMbIKA-
TEnu.

6 MexcoeanHutenbHble BNOKKM MOryT NOAKNIOYaTLCHA K ogHOMY JC yepes CUMOBYIO NMePeMbIHYKY NN KOPODKY.

7 HactonbHoe nnu nepenocHoe TC gormkHO HaxoaunTbes Ha paccTtossHun 40 cm oT Nobdon 3a3eMNeHHOW NPOBOASA-
lLIel NOBEPXHOCTM NMNoWaabio He MeHee 2 M2 1 He MmeHee YyeM 80 cm oT NobbIX OPYrux NpoBoasLWLmMX 0O BEKTOB, BKNOYas
namepuTenbHoe 0bopygoBaHue.

PucyHok 9 — Cxema KoHurypaumm ncnbiTaHn nNpu N3SMEpPEHnn HanpsikeHns KOHAQYKTUBHbIX AP
(cm. 7.4.1n 7.5.2.2)

[TpoBOAa 3a3eMNeHnNs B peanbHbIX YCNOBUAX MOTYT UMETb DONbLUYIO ANUHY U He obecnevnBaTb OOCTa-
TOYHO HU3KOE NOMHoe CoNpoTUBNeHMe 3asemMneHnd (B oTnndne oT cTaHgapTHOM KOHpUrypauum ncnelTaHum,
Korga coeMHeHne ¢ OMNMopHbIM 3a3eMNieHneM BbINoNHAeTCcd nposoaomM gnvuHon 1 m). ['lo 3aTon npudmnHe U
TOCKONMbKY OTCYTCTBYET TpeboBaHMe NCNONb30BaTh NPoBoa be3onacHoCTM co BceMu Bugamu TC, namepeHus
HanpskeHUa nomex ana TC knacca 3aluThl | co WTeKkepHbIMU CETEBLIMU pa3beMaMiM AOJTKHBI BbIMOMHATLCS
B COOTBETCTBUU C 7.4.2.2 TakKe De3 npnucoeanHeHnsa npoBoaa Unm saseMneHuns («HesasemMmneHHoe» namepe-
HUE).
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a) Cxema nsamepeHus n cxema NUTaHus

L p 1 Ck
C;
K
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L
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L P, C

0) OkBMBaneHTHasa cxemMa UCTOMHUKA HanpshKeHUs1 U cXxeMa U3MepeHus

T — ucnoityemoe TC; 2 — WHyp NnUTAHUA; 3 — V-3KBUBANEHT CETU NUTAHUA, 4 — cxema pa3BA3Ku (bUnbTp);  — meTannuyeckan cre-
Ha; A — BXo4 NUTaHUA; By — NOOKNIOYEHUE KONOPHOMY 3a3emnerHuio; L, Lo — nogkniodeHue ceteporo wHypa (100 em); P4, P, — cete-
Bad Bunka 1C; C; — napasmtHaa €MKOCTb BHyTpuM TC OTHOCUTENbLHO MeTannudeckmx dacrteu; C, — napasmtHaa emkocte TC
OTHOCUTENIbHO MeTaNnu4eCckon CTeHbl (3asemneruns); C, — pasgenutenbHble KoHAeHcaTopbl BHYTPU I3C; D, — KaTyLlKa UHOYKTUBHOCTU
(apoccenk) ans npoeoaa 6e30nacHoOCTU (3a3emMneHns); K — npoeoasiine KOHCTPYKTUBHbIE Yactu TC; L — MHAOYKTUBHOCTL COEAUHU-
TENBHLIX NPOBOAOB; M — BUPTyanbHaA CPeaHAA TOHKA BHYTPEHHEro HanpsXeHnsa CUHgasHoro snaa; Ry — MMUTUPYIOLLKE CONpPOTUBIIE-
Hua (50 unu 150 Om); Zs — cummeTpudHoe BHyTpeHHee conpoTtueneHune 1C; Z4,,, Z,,, — conpotusnenue cuHgasHoro suga 1C; Uy,
U5, — BHYTpEHHee HanpaxeHue cuHgasHoro euaa 1C; Uy g, Uyg — BHEWHEE namepsaemoe HanpskeHune cuHgasHoro snaa

PucyHok 10 — OKBMBaNeHTHas cXema namepeHuns obuwero HecummetpuyHoro Hanpsixxenmna WMPT1 ansa TC knacca |
(3azemneHnHoro) (cm. 7.4.2.1)

Ecnun Heobxoanmo obecnevnts pyHKLKUIC Be30nacHOCTN NPOBOAOB 3a3eMIEHUs1, 3TO MOXKHO caenaTh
3a cYeT ucnonb3oBaHna BY gpoccensa nnu BkAOYEHUS NONHOMO ConpoTUBNEHUSA, PaBHOMO NOSTHOMY COMPO-
TUBNEHNIO CceTU V-CXeMbl, B KOHTYP NpoBoda De30nNacHOCTH.
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MoXxHO caenaTb UC
XHO COeaAUHATLCA C 3a3e

noapasgenel A.2.1 nA.4.1).
7.4.2.2 PacnonoxeHue obopyaoBaHus npu ncneltaHun TC, He Tpebyrownx noaknoYeHns K 3asemMne-

HUHKO

KNHoYeHne AN HeusnydarLwero Nnm XopoLwo 3kpaHupoBaHHoro TC, koTopoe Aor-
MJSIEHMEM B COOTBETCTBUM CO cneLuanbHbiMmn TpeboBaHUAMKM (CM. MpUNoXeHue A,

K TC, He TpebOyrownm NOAKNIOYEeHNs K 3a3eMneHuto, otHocAaTea TC ¢ 3aluTHOU naonaunen (knacc
sawmTol Il) n TC, KOTOpbIe MOTYT 3KCNNyaTUpoBaThes Oe3 Nnposoaa beszonacHOCTU (Knacca sawunThl lll), a Tak-
e TC knacca 3awuThbl | co WThipeBbIMA pasbeMaMiu, BKIMtOYaeMble Yepes pasBs3blBaloLMN TpaHCcopMaTop.
ona atux TC HecummeTpudHoe HanpsikeHne VPl oTaenbHBIX NPOBOAHUKOB OAOIMKHO U3MEPATLCH OTHOCU-
TelnbHO OMOPHOro 3a3eMNeHNd B COOTBETCTBUM C 3KBUBANEHTHOU CXeMOW, NpuBeaeHHON Ha pucyHke 11.
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a) Cxema usMepeHust 1 cxema nUTaHus
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b) SkBMBaneHTHasa cxema uctoyHuka BY nomex u cxema mamepeHus

[TpnumeyaHwune—IlloacHeHna cMMBONOB npuBeaeHsl Ha pucyHke 10.

PucyHok 11 — OKBMBanNeHTHas cxema namepeHus obuwero HecummetTpudHoro Hanpsixenns API ana TC knacca |
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Tak kak B gnanasoHax AnuHHbIX U cpeaHux BonH (0,15—2 MI'U) Ha pesynbTaThl USMepPeHNnd MOXeT
CYLeCTBEeHHO BNIMATb Manas eMKocTb C,, BKNOYEHHasa nocnegoBaTtenbHO MexXay ucnoityembiMm TC 1 onop-
HbIM 3a3eMneHnem (onpeaensieTcsl PacCcToAHUEM), TO HEODXOAUMO CTPOrO NPUAEPKNBATLCS PErNaMeHTUPO-
BAHHOIo nopsigka pasmMeuleHns obopyaoBaHUS U UCKNOYNTE OpYrie BHeELHWE BO3OEUCTBUS, HanpuMep,
BITUAHNE eMKOCTW Tena 1 pyku onepartopa.

7.4.2.3 Pasmewenne noptatueHoro TC, He Tpebytowlero noaknto-

YEeHUS K 3a3eMIEHNIO M
BHavyane npoBoAdAT M3MepeHUs B COOTBETCTBUN C 7.4.2.2. 3aTem J_

NPOBOASAT AONOMHUTENBHBIE U3MEPEHNS C MOMOLLLIO 3KBUBANEHTa PYKA. 220 n® £ 20 %
OKBUBAMEHT PYKN COCTOUT U3 MeTannndeckon dhonbri Unmn nnacTu-

Hbl CTaHOApPTU30BaHHLIX Pa3MepoB, KOTopasl onpeaeneHHbIM 06pa3oMm 510 Om + 10 %

pasMellaeTca (HamMaTbiBAaeTCHA) Ha Ty 4acTb 0OOpyaAoBaHUA, K KOTOPOW
O0BObLIYHO NpuUKacaeTCcs pykKa NoNb3oBaTens.
MeTannuyeckaqa qonbra npucoeguHaeTca K ogHOMy U3 3aXKMMOB
(3aknmy M) akBMBaneHTa pyKu, K KoTopomy nogknodeH RC 3neMeHT (KOH- -
ageHcatop C =220 n® +£20 % W, nocnegoBaTeNlbHO C HUM, PE3UCTOP
R =510 Om + 10 %). Bropol 3axum anemeHTa RC coeauHSIIoT C ONOpHbIM  PUCYHOK 12 — OnemeHt RC  Ans
3a3eMIeHneM (CM. pUcyHok 12). aKBUBaneHTa pyku (cm. 7.4.2.3)
[TpHUMN NCNONBb30BaHMUA 3KBUBANEHTa PYKM NPU UCNbITAaHUN 3NeK-
TPUYECKOW Apenn nokasaH Ha pucyHke 13. 3axum M anementa RC OomKeH npucoeanHATLES K nodbon Hesa-
LLXALLIEHHOW HenoABWMXKHOWU MeTannnmyeckon pabodein Yactu (Kopnycy) U K MeTaninmdeckon gponbre, KOTopou
0DEepHYThbI BCe PYKOATKN, PUKCUPOBAHHBbIE UNU CbeMHbIe, MoCTaBNdeMble BMecTe ¢ UCMbITyeMbIiM TC.

60 A

h
=1 FTN NSNS SSSNSNSN\
W

Kopnyc nepen xene3HbiM cepaevyHUKOM

cTaTopa Asuratenst unu Kopoobkou nepenav
obepHyT MeTannuyeckon ponbron

A v B - pykosiTku ns usonupyioLuero marepmana

PUCYHOK 13 — lNepeHocHas anekTpruyeckasn gpenb ¢ 3KBUBANEHTOM Pyku (cm. 7.4.2.3)

MeTannuyeckni Kopnyc, NOKPbITLIN Kpackon UM Nakom, cHUTaeTcs HesalMLWeHHbIM U JOMKeH noacoe-
OVHATLCA HENocpeACTBEHHO K anemMeHTy RC.

OKBUBANEHT PYKN NMPUMEHSIIOT crnegyiowmmm obpasom:

a) ecnu kopnyc ncnbityemoro TC NoNHOCTbIO MeTanIM4ecknia, To MeTannndeckas gponbra He Hy)KHa, a
3aXXnum M anemeHTa RC O0MKEH HENOCPEeACTBEHHO COeAMHNATLECA ¢ Koprnycom TC;

b) ecnu kopnyc TC BEINONHEH M3 HENPOBOAsALWEro Matepuana, To MetTannuieckaa dponbra gomkHa
HamMaTbIBaTbCHA BOKPYI PYKOATKU B (CM. pUCYHOK 13); ecnn MMeeTCcd BTopagd PyKoAaTKa D, TO OHa TakKe A0JTKHa
ObITb 0DepHyTa donbron; metannuyveckyto onery WnpuHon 60 MM HamMaTbIBaOT TakKe BOKPYr Kopnyca
ycTpoucTBa C B MeECTe pacrnonoXeHUs XXene3Horo cepaeyHmka ctatopa asmratens nnu BoKpyr Kopobku nepe-
naJv, ecnv aTo NpUBoAUT K bonee BbICOKOMY YPOBHIO MOMEX; BCE 3TU OTPE3KU MeTannmyeckon ponbrit 1 Konb-
Lo UK BTyNKa A (eCn UMeoTCA) AOIMKHbI COeAMHATLCA BMecTe M nogkniodaTthed K 3axkumy M anemeHTta RC;

c) ecnukopnyc TC 4acTUYHO BLINOMHEH N3 MeTanna, a YacTU4HO U3 U30NUpYoLLEero Mmatepuana u ume-
eT PYKOSITKN N3 U3OTTUPYIOLWLEro MaTtepmana, To MeTanin4yeckon ponsromn Heobxoanmo obepHyTb PYKOSITKN B
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n D (cM. pucyHOK 13); ecnn B MeCTe pacrnonoXeHus agsuratens (Kopobku nepenayd) Kopnyc HemeTtannmiyeckun,
TO cneayet 0bepHyTb Kopnyc C MeTannuyeckon donsron wmnpuHon 60 mm, ocobeHHO ecnn Npu 3Tom dyaeT
HabnroaaTeca Hanbonee BbICOKMA YpOBEHb NOMeX; MeTannnmyeckun ydacTtok kopnyca TC (Touka A), MeTann-
Yyeckagda dponbra BOKpyYr pykoaTok B 1 D n metannunyeckada ¢ponbra Ha kopnyce C gOJDKHbI COeANHATLCA BMECTEe
N nogknodaTtbes K 3axkumy M anemeHTa RC;

d) ecnu TC nMeeT ABe pyKosATKM A U B, BbINONHEHHbIE N3 U30NUPYIOLLErc MaTtepuana, 1 Mmetanimyec-
Knn kopnyc C, Kak, Hanpumep, y anektpuyieckon nunbl (CM. pUcyHoK 14), To pykosiTkn A 1 B O0MXKHbI ObITb
00epHyThI ponbron; Mmetannuyeckas gonsra Ha A U B u metannuyecknn kopnyc C A0MKHbI COeANHATLCS
BMeCTe 1 nogknodaTtbed K 3axkumy M anemeHTa RC.

MeTannuyeckaa gonbra, B Metannuuecknin A MeTannundeckas gponbra,
oOMOTaHHas BOKPYr PYKOSATKW KOpnyc OOMOTaHHAasA BOKPYr PYKOATKM

A3onnpoBaHHas
PYKOATKA

[lpenoxpaHuTensHbIN
ynop (ecnn nmeeTcs)

A v B - pykosiTkn us usonupyioliero marepuana

PucyHok 14 — lNepeHoCcHas anekTpuyeckasa nmna ¢ 3KBUBaneHTom pyku (cm. 7.4.2.3)

7.4.2.4 PasmelleHune KnasmaTtyp, 3N1eKTPOOA0B U Apyroro oo6opyaoBaHust, YyBCTBUTENBHOMO K MPUKOCHO-
BEHUIO YelloBeka

[Tpn HANUYUK Takoro obopyaoBaHUSA SKBUBANEHT PYKU AOMKEH NPUMEHATLCS B COOTBETCTBUM C TEXHU-
yeckumun TpeboBaHuamMn Ha TC, a B obLlem cnydae — B cOOTBETCTBMUN C 7.4.2.3.

7.4.2.5 PasmelleHne obopyaoBaHms ¢ BHELLHUMW 3NeMeHTaMn NogaBfieHns NnoMex

Ecnu ycTpoucTea nogaBneHnUa nomex Haxoadatcd BHe TC (Hanpumep, B LUTEKEPHOM YCTPOUCTBE ANS
MNoAKNIOYEeHUA K ceTU) N1 B coegnHUTENbLHOM Kabene (yCTPOUCTBO NoAaB/ieHNs NMOMeX B LWHYpe NUTaHUA)
NN NCMONb3YHOTCH 3KPAHNPOBAHHbLIE LUHYPLI MUTAHUSA, TO NMPU N3SMEPEHUN HaNPSKEHUS NOMEeX HeobXoaMMO
10ACcoeaAnHNTL ACNONTHUTENBHBIN HE3KPaHUPOBAHHbLIM Kabenb ANMHON 1 M MexXxay YCTPOWUCTBOM NoAaBlIEHUS
TOMEX U 3KBUBANEHTOM ceTU. JInHna mexay obopyagoBaHUEM U YCTPOUCTBOM NOAaBMEHUA NOMeX A0JTKHA
HaXoQUTbCS B HenocpeacTBeHHOW BM30CTM OT UcnbiTtyemoro TC.

7.4.2.6 PasmelleHne obopyaoBaHns, MMetoLLero BCrnoMoratenbHble YCTPOUCTBA, NogKMtovYaemble K
npoBoaam, OTNUYHBLIM OT CETEBbLIX

[TpumevyaHwmns

1 OpraHbl ynpasneHus, BKo4asl NONynpoBogHNKOBbLIE NPUOOPLI, UCKIMIOYEHLI N3 AAaHHONo nogpasgena; K HUm
OOIMKHbBI MPUMEHATBLCH NONOXeHnsA nognyHkra 7.4.4.1.

2 Ecnu BcnomorarternbHble YyCTPOUCTBA HECYLWECTBEHHBI AN paboTbel MCNbITyemMoro TC 1 MMEKT OTAEINBHYIO MPO-
Leaypy UCnbiTaHUS, ONPeaeneHHyo B KaKUX-nnbo elle HOPMaTUBHbLIX AOKYMEHTaxX, TpeboBaHMs 3TOro noapasaena He
npumeHsitoT. OcHoBHoOe [ C ncnbiThIBAOT Kak oTAeNbHOE camocTosATenbHoe 1C.

3 OkoHuaTenbHOe peleHne 0 HeobXxoAMMOCTU NPUMEHEHNS HOPM HA NMOMEXN K STUM YCTPOMNCTBAM OOIKHO ObITh

cchopMynMPoOBaHO B CTaHZapTe, pacnpoCTPaHSAIoWEMCS Ha NPOaYKLUMIO.
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CoeanHUTeNbHbIE NPOBOAA, ANUHA KOTOPLIX NpeBbilaeT 1 M, AOMMKHbI yKnagbiBaTbCsl B BUAE NIOCKNX
neTesib cornacHo TpedoBaHuam 7.4.1.

[lpoBegeHUE N3MepeHUn He TpebyeTcd, ecnu coeguHUTEeNbHBIN NPOBOA MeXay UcnbityemblmM TC U
BCNOMOraTenbHbIM YCTPOUCTBOM 3aKpenieH NOCTOSIHHO ¢ 0O0OUX KOHLIOB 1 Kopo4ye ABYX METPOB, NNMDO aKpa-
HAPOBAaH, NPWU YCNOBUK, YTO B NOCNEAHEM clyvyae 3KpaHWPOBAHHLIA NPOBOA coeAuMHEH ¢ O0DOUX KOHLOB C
MeTannuyecknm kopnycom TC 1 KopnycoM BCnomMoraTternibHOro yctpouctaea. Cunrtaercd, 4To AlMHa NpoBo4oB
CO CbEMHBLIMU pasbeMamMun B Npouecce akcnnyaTtaunum MoXeT ObiTb yBenmyeHa bonee 4yem 40 2 M, 1 B 3TOM
crnyyae usmepeHust Heobxoanmel.

NcneiTyemoe TC gOMKHO pasMellaTtbcs B COOTBETCTBUK € 7.4.2 NpU BbINONHEHUX criegyroWwmnX Aonor-
HATENbHLIX TPpebOoBaHMI:

a) BcrnomoraTteribHoe YCTPOUCTBO AOIMKHO pacnonaraTtbCs Ha Takou e BbICOTE U Ha TOM XKe pacCTogd-
HAW OT NITOCKOCTU 3a3eMJIEHUS, YTO N OCHOBHOE 0bopyaoBaHMe KU, ecnn AnnMHa NpoBoaa A0CTaTOUYHO BENUKa,
ero pacnonaratT B COOTBETCTBUN € TpeboBaHUaAMK 7.4.1; ecnn ANHa NpoBoaa BCNOMOraTeribHOro yCTpou-
cTBa MeHee 0,8 M, TO OHa OOMKHa oCcTaBaTbCA HEM3MEHHOW, a BCrnoMoraTesibHoe YCTPOUCTBO AO/MKHO pasMe-
laTbCA KakKk MOXHO danblue OT OCHOBHOro TC; ecnu BcnomMmoratenbHoe YCTPOUCTBO BLINOIHAET (PYHKUNN
yripaBrieHUd, TO ero pasmMmelleHmne He QOMKHO BNUATL Ha YPOBEHbL NOMEX;

b) ecnu ucneityemoe TC, nmerollee BcrnoMoratTenbHoe YCTPOUCTBO, COeAMHEHO C 3a3eMIleHUeM, TO
SKBUBaNEHT pyKn nogknoyaTtb He Hago; ecnu TC npy ncnonb3oBaHUU ACIMKHO HAX0AUTLCA B PyKe, TO 3KBUBA-
NeHT PYKX aofkeH noacoeaAunHAaTecda K TC, a He K BcrioMoraTteribHOMY YCTPOUCTBY;

C) €cnun npwu aKkcnnyatauum nonb3oBaTenb He bepeT B pykn ocHoBHoe TC, HO bepeT He3aseMIeHHoe
BCNOMOraTefnbHOe YCTPOUCTBO, TO 3T0O YCTPOMUCTBO NPU UCMLITAHUAX AOIMKHO ObITh NOAKMNIOYEHO K SKBUABASEH-
TY PYKWU; eCn BCnomMmoraTtefbHoe YCTPOUCTBO Takke He A0IMKHO HaxXoanTbCs B PyKe, ero crneayetT pasMecTUTb
OTHOCUTENbHO MNOCKOCTU 3a3eMNeHnsa B cooTBeTCcTBUM C 7.4.1.

KpoMme namMmepeHus Ha 3axknmax ansg noakniovyeHna K ceTi, NpoBOAATCS U3MePeHUs Ha BceX APYrux
3aXnumax (Hanpumep, NMHUI yrnpaBleHUs U Harpyskn) ¢ NOMOLLLIO NPODHKMKa HanpsXXeHus.

[na obecneyeHnsa U3MepeHna Npr BCexX BO3IMOXKHbBIX pabovnx pexxumax n npm B3anmoaencTB1um UCbl-
Tyemoro TC M BCcnomoraTenbHOro yCTpoUcTBa NOoAKMoYanT BCNoMoraTernibHOe YCTPOUCTBO, yrpaBnsaoLlee
YCTPOWUCTBO UM Harpysky.

N3amepeHUs NpoBOAAT Kak Ha BXOAHbIX 3aXKMMax NUuTaHus ucneltyemoro TC, Tak U Ha BXOAHbIX 3aXXUMax
NMUTaHUA BCNOMOraTenbHOro yCTponcTBa.

7.4.3 U3mepeHna obdwero HecuMmMeTpuiyHoro HanpsxeHuna UPI Ha 3aXuMmax cCUMMeTPUYHbIX
CUrHarnoB

7.4.3.1 N\amepeHune ¢ NoMoLLbIo AeNbTaobpa3HOro skBUBaneHTa ceTu

Obuwee HecummeTpuuHoe HanpsxxeHne WPl Ha 3aXkmmax curHanbHbIX NMUHWKA, paboTarowmx B gndo-
pepeHUnansHOM pexunume (0bopyaoBaHUe CBA3N, 0OPaDbOTKM AaHHbBIX U T. M.) USMEPSOT C NOMOLLbIC AefbTa-
obpa3Horo akemBarneHTta B cootBeTcTBUM ¢ fOCT P 51318.16.1.2 B nonoce 4vacTtoT oT 150 kl'y, go 30 MI'w.
CxeMbl aenbTaobpasHoro skBMBaneHTta ceti, ykasaHHbele B fOCT P 51318.16.1.2, MOTryT ObITb HECKOMLKO
N3MEHEHbI, YTODbI CO3a4aTb KOHTYPLI AN NMPOXOXKAEHUNA CUrHana 1 noCToAHHOIO ToKa, eClnn 3To HeobXoaUuMo
anst HopmanbHon padoTbl ucnbityemoro TC. lpu 3TOM OOMKHBI BLINMOMNHATLECS TpeboBaHUA K 3HAYEHU-
aM obwero HEeCUMMETPUYHOIO WU CUMMETPUYHOrO MONMHOrO  COMNPOTUBMIEHUS, YCTAHOBMEHHLIE B
[OCT P 51318.16.1.2.

[1pn ncnonb3oBaHUM AenbTaocbpasHoro aKkBMBaneHTa ceTn Anst USMepeHnn Ha CUrHalnbHbIX 3a)XMMaxX
ocnabneHne CUMMETPUYHLIX CUrHaNOB AOMKHO ObITb TAKUM, YTOObI N3b6eXxaTh OLLUMDOK NP M3MepeHnin oblLue-
ro HecummeTpudHoro HanpsbkeHus Pl Ha Tol Xe YacToTe U3MepeHUn, 4YTo 1M YacToTa Nofe3sHoro curHana.

Ecnn Heobxogumo npoBecTn mnamepeHusa HanpskeHunss UPI Ha 3akumax asnektponutaHus TC ¢
nomoLbio ICI1, To Bce namepeHus HanpsxeHust MUPI BeInonHAOT npyn ogHOBpeMeHHOM NoaKi4YeHn obonx
9KBUBanNeHToB. [1pn 3TOM A0MKHBLI cobntogaTtbea TpeboBaHUA, ykasaHHble B 7.4.1 1 7.4.2.

[TpunmedyaHnwmne—Illonocy pabounx 4acToT AenbraobpasHOro 3KBMBanNeHTa MOXHO pacwmputb 40 9 klu, nc-
NONb3ysl CYLWECTBYIOLLYIO CXEMY, eCcnn 0becnevnTb PasBAa3Ky C NIMHUEN CUTrHarna n N3aMmepuTenbHbIM NPUEMHUKOM.

7.4.3.2 N3amepeHusa c nomoulbto T-06pasHOro akBMBaneHTa ceTu

[na namepeHna odwero HecummeTpuiHoro HanpskeHns VPl B nonoce yactoT oT 9 kl'u gao 30 Ml
MOXHO UCNONb3oBaTbh T-00pa3HbIv 3KBMBANEHT B cooTBeTcTBUM ¢ TOCT P 51318.16.1.2.

B oTnnune o1 aenbtacdbpasHoro 3KBMBaNEHTa CeTU, KOTOPbIN obecnevynBaeT UMUTALUIO HarpysKu
150 OM Kak ans obwero HeCUMMETPUYHOIO Tak U ANnst CUMMeTpUYHoro HanpsikeHust PT1, T-obpa3sHblin 3KBU-
BaneHT cetn obecneuvnBaeTt Harpysky 150 OM Tonbko ANt CUMMETPUYHBIX CUrHaNoB. T-0bpa3HbIN 3KBUBA-
NeHT CeTU NMOYTU He HarpyXaeT NIMHUIO, B KOTOPOM OCYLLEeCTBNAeTCca nepegadya CUMMETPUYHBIX CUTHANOB, U
obecneymBaeT XOPOLWYIO PasBsA3KY C 3TOU NNUHUEN.
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[Tpumep T-0bpas3HOro sKBMBanNeHTa ceTu npeactaBneH Ha pucyHke 15. Co CTOPOHBLI 3aXXMMOB P K
T-0bpas3HOMY 3KBMBANEHTY MOXHO NMOAKMNYaTL MMUTATOP CUrHana, Harpysky ucneltyemoro TC no nocTosiH-
HOMY TOKY UMW Ha YacToTe pabouvero curHana, unn apyrue snemMeHThl, Heobxoaumele anst pabotel TC. 3T
3NeMeHTbl caMn AoJKHbI obecnedyntb BY nonHoe cummeTtpuiHoe conpotusrieHne 100—150 Om, nndo gon-
)XKeH ObITb MCNOMb30BaH Harpy3o4HbIN PE3NCTOP.

Ecnn ana padotel TC He yKkasaHa Kakasi-nMbo BHELLUHASA LEenb, TO K T-00pa3HOMY 3KBMBaNEHTY CETU B
KadecTBe OoKoHeuHoW BY Harpysku anst obecneyeHUst yCTaHOBMEHHONO 3Ha4YeHUSA NONTHOMO CUMMETPUYHOro
CONPOTUBMNEHNAa AomkeH noakndatbesa pesnuctop 150 Om.

d a

B M

T — Ha4ano obMOTKN, 2 — KOHEL 0OMOTKU; A — 3aXXUMbl ANA NOOKITHOHMEHUA NIMHUM CBA3U, B — 3aXXKMM ONOPHOro 3azemneHunsa; M — Bxon
nameputensHoro npuemHuka (50 Om); P — nogknwdeHue K ucnoeityemomy TC; L4 — MHOYKTUBHOCTE CUMMETPUHHOIO peXXnma
(o1 5 no 40 mI'H ana kaxgou 06MOTKK); Lo — UHAOYKTUBHOCTE PA3BA3KU; &, b — 3aXKUMbI

PucyHok 15 — Cxema T-06pasHoro skBuBarneHTta cetm (MMutauus nNMHnm cBssn) (cm. 7.4.3.2)

7.4.4 U3mepeHUa ¢ NoOMOLLbLIO NPOOHUKOB HanpshkeHUs
7.4.4.1 NpumeHeHne ICIT npu nsmepeHUax

[Oona TC mHOTMX BUOOB M3MepeHne HanpsikeHnsa nomex ¢ nomouwbio 9CI HeBo3MOXHO. Hanpumep, ans
YCTPOWCTB, K KOTOPbIM NOAKNOYaeTCA HECKONMbKO NMUHMKA (ANs coeAuHEeHUN mMexay bnokamu, KoTophble He
1OAKMIOYEHBl K CeTU NUTaHUA U T. 4.), a Takke NpUu UsMepeHUsax Ha 3aXnuMmax aHTeHH, NUHUX ynpaBrieHna U
HarpysKu.

B aTnXx cnyvaax namepeHust NpoBOAAT C MOMOLLbIO MPOOHMKA HAMPSIKEHUSA, UMEOLLEro BbICOKOE NOMHOE
BxogHoe conpoTueneHue (1500 Om nnu donee), YToOLI rapaHTUPOBATL, UTO NMPODOHMUK HE Harpy»XaeT UCnbITye-
Mble LUenu.

[Tpn NnpoBeAEHNN N3MEPEHNIN 3aKUMbI NEPBUYHOIO UCTOYHUKA NMUTAHUS OOTKHBI ObITb U30NNPOBaHLI U
HarpyxeHbl no BY ¢ npumeHeHnem 3CI1. OcTtanbHble NUMHUAX U Te, HAa KOTOPLIX HEe NPOBOAAT M3MEPEHUS C
TOMOLL IO NPOBHMKA, B YacTu pasMeLlleHns 1 ANUHbl A0TKHBI COOTBETCTBOBATL TpeboBaHUAM 7.4.1 1 Tpebo-
BaAHWUAM CTaHOapTOB, pacrnpocTpaHdawWwmMxca Ha npoaykuuiwo (Hanpumep, FTOCT P 51318.11 wn
[OCT P 51318.14.1).

[TPOOHUK HANPSXKEHUSA NOAKMIOYANT K U3MEPUTENTIbBHOMY NMPUEMHUKY C MOMOLLbIO KoaKcManbHOro kabe-
81, 3KpaH KOTOPOro coeMHEH C ONOPHbLIM 3a3eMNeHNeEM U Kopnycom npobHmka. HenocpeacTBEHHbIE COeaN-
HeHUa Kopnyca 1 Tex Yacten TC, KOTopble HaxodaTcsd nog HanpsXkeHnem, He gonyckaroTcs.
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CxeMa UcnelTatenbHON YCTaHOBKU ANA U3MepeHUa HanpsXXeHnUa nomMmex nonyrnpoBoAHUKOBOTO yNpaBs-
nawuero yCTpoucTea npeacraBsneHa Ha pUcyHke 16.

V-3KBUBAJIEHT CETU CeTeBble 3aXXUMb
50 Om/50 MKIH 32DKUMBbI Y { Harpy3ku

3
m Harpyaka
[TpOOHUK
I C =2 0,005 mk®P
" R = 1500 Om

KoakcuanbHbld Kabenb

YHpaBnﬂlou.l,ee
YCTPOUCTBO

Cetb
Da3BSI3KY

|
briok |
|
|

__I__ |

K BEIHOCHOMY ONOKY

NamepuTenbHbIA NPUEMHUK

1 — nonoxeHusi nepeknvaTens ans U3MepeHnn Ha CeTeBbIX 3aXKUMax; 2 — NONOXXEeHUA NepeknoYvaTens Ana U3aMepeHnin Ha 3aXKuMax
Harpy3ku; 3u 4 — nocnegoBartenbHble MNOAKTIOHMEHWUS NPU U3MEPEHUAX HA 3aXKUMAaX Harpy3Kku

[TpumevaHwmns
1 3axum 3a3eMneHnss N3AMEepPUTENbHOIO NPUEMHUKA AOIMKEH NOAKNIOYATLCS K V-9KBUBANEHTY CETU NUTAHUS.
2 JnuHa koakcumanbHOro kabens ot npobHuka gomxkHa bbiTb HE bonee 2 wm.

3 Ecnv nepekntovartenb HAXoOUTCH B MONOXEHUN 2, BbIX0od V-3KBUBAaNeHTa CETU NMUTAHUSA Ha 3aXume 1 QorxeH
ObITb HArpy»XeH Ha NONMHOE CONPOTUBNEHNE, COOTBETCTBYOWEee TpeboeaHusam FOCT P 51318.16.1.2.

4 Ecnn ABYX3aXXMMHOE YIpaBliduee yCTpOﬁCTBO YCTAaHOBJIEHO TOJIbKO B OAHOM TpoBoade nutaHnd, UaMmepeHmnsd
AOJTXHbl NMPOBOAUTBLCH MNyTEM MNOAKITKOHEHUA BTOPOIo rnposoga rntTaHnAd, Kak roka3daHo Ha PUCyHKe 16a.

PUCYHOK 16 — Cxema namepeHuns Npu Ncnosb3oBaHmm NPOOBHMKOB Hanpsikenns (cm. 7.4.4.1)

3aKUMBI HalPy3KW

YnpasnsioLiee
YCTPOUCTBO
CeTeBble 3aXKUMBbI . Harpy3aka

K BbIHOCHOMY OnoOKy

PucyHok 16a — Cxema namepeHuns ans AByxX3a)XMMHbIX yrpaBisowmx yCTPOUCTB

7.4.4.2 VamepeHunsa 6es ncnonbsosaHusa ICI

Ecnu npun ncneitaHnax He ucnonb3yoT ICI1, To HanpaxeHne UPI1 nsmepsawoT Ha conpoTUBNEHUN, UMIA-
TUPYIOLWEM Harpysky, Hanpumep, Ha 3KkBMBarneHTe anekTpudeckoro sarpaxgeHua (em. FOCT P 51318.14.1).
[TpUMEHSAIT Takke N3MepeHNd B YCINOBUAX PA3OMKHYTOr0 KOHTYpa Npu CTporo GUKCUpPOBaHHOM pasMelleHnn
0bOopYyaAOBaHUA OTHOCUTENbHO KOHKPETHOW NMUHUK NUnTaHUs 1 cobnogeHnn tpedosaHun 7.4.1. HanpsbkeHue
NPT namepsatoT npobHMKOM HanpsiKeHUst ¢ BbICOKUM NOSTHBIM BXOAHBIM COMPOTUBNEHUEM.

JTO Takke crpaBegMBo, Hanpumep, ANd MOLHBLIX 3NTEKTPOHHBLIX YCTPOUCTB, KOTOPbIE NMUTaTCA OT
COOCTBEHHbIX OTAENbHLIX UCTOYHMKOB, AN BaTapen, K KOTOPbIM NMoakntoYeHbl OTAeNnbHbIEe NMMUHUAN, HE UMEID-
e APYron Harpysku.
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[Tpn namepeHnn HanpsxeHusa WPl Ha oTaenbHBIX UCTOYHUKAX NUTAaHUA C TOKOM CBblle 25 A (Hanpu-
Mep, baTapesi, reHepaTop, NnpecbpasoBaTenb) cneayeT NnpeaBapuUTenbHO N3MEPUTL NOMHbIE COMPOTUBIIEHUS
MCTOYHUKA. 3HAYeHWUs1 MNONMHbLIX COMPOTUBIIEHMA WMCTOYHMKA AOMMKHbI COOTBETCTBOBATL TPebOBaHUAM K
TOMHBIM CONPOTUBNEHUSAM UMUTUPYIOLWero conpotmBnernss no fOCT P 51318.16.1.2. ina npobHuKa ¢ BXoA-
HbIM NoSiHbIM conpoTuBneHnemMm R, bonee 1500 Om aAnuHa npoBoga K ONOPHOMY 3a3eMINeHUo AoKHa ObITh
He bonee 1/10 AnuHbI BOMHBI HA MaKCUMaribHOW YacTOTe M3MEPEHUA. DTOT NPOBOA AOITPKEH NOAKMHOYAaTLCA K
OMOPHOMY 3a3eMIeHUI0 KpaTyanuwmm nytem. HUTobbl n3dexaTb A0NONHUTENbHON eMKOCTHOW Harpy3ku B TOY-
Ke U3MEepPEeHUst, ANnHa HakoHeYHMKa NpobHMKa AoMmKHa ObITb He bDonee 3 CM. SKpaHUPOBaHHOE CoeAUHEHNE C
N3MEPUTENIbHBIM MPUEMHUKOM AOIBKHO ObiTb BLINOMHEHO TakK, 4YTOOblI €MKOCTb TOYKU W3MEPEHUs
OTHOCUTENbHO OMNOPHOro 3asemMneHns dbina NOCTOAHHON B NnpoLecce UCNbITaHUN.

7.4.4.3 Ncnonb3oBaHue 3CI1 B kKayecTBe NPOOHUKA HANPSXKeHUS

Ecnu HOMUHaNbHOEe 3HavyeHne Toka ucnbeliTyemoro TC npeBkillaeT MakcMMarnbHO AoNYyCTUMOe 3HaYeHne
ans umerowmxed B Hanndum 3CI1, 1o 3CIT MOXXHO MCNOoNb30BaTbh B Ka4YecTBe NpobHMKa HanpsbkeHus. MopT
ana ncnoltyemoro TC Ha 3KkBMBaneHTe ceTu NUTaHUA NoaKoYaroT noovepeaHo K KaXxaon U3 NMUHUU NTaHUS
TC (oaHO- nnun TpexdasHon).

[Tepen noakntodeHnem ICI1 K ceTn nUTaHUa HeobxoaMMo NPUCOEeANHUTb ero 3aXXUM 3a3eMneHust K
obLwen WnHe 3alnTHOro 3asemMneHuns.

NMPEAYNPEXOEHUE!

[lepen OTKOYEHNEM 3ALUTHOIO 3a3emMneHnsa Heodbxoanumo oTKMoUYnUTbL SCIT oT ceTn nuTaHusa. CeTe-
Bon nopT ICI1 cneea (cMm. pucyHok 16) He HarpyxeH. Ecnn 3CI1 ncnonbayetcd B KavyecTtBe NpobOHMKA
HaNpPsXeHWs1, TO K WThIPAM BXoAHOro pasbema nutanus OCI dyageT noaBeaeHo HanpsikeHue. 3TU LWTLIPK
OOTDKHBI ObITh 3aKPbIThI 3aLLUTHBIM U30TNTUPYIOLLIMM KOXYXOM.

B nonoce dactoT o1 150 kl'y go 30 MI'y nuHnKn snekTponutaHna ncneityemoro TC AomkHbl nogknoYaTh-
cA K ceTn vYepes MHAYKTUBHOCTL OT 30 go 50 MKI'H (cM. npunoxeHue A, pucyHoK A.8, koHdurypaums 2). MHayk-
TUBHOCTb MOXHO 0becnevnTb ¢ NOMOLWbLIC Apoccend, nuHuK anudon 50 m nnn TpaHcdopmartopa. B nonoce
yacTtoT oT 9 Ao 150 kl'y, AN pasBsA3kM € ceTbio NMUTaHUA ODLIYHO TpebyeTcs MHAYKTUBHOCTL OOnblUe Yem
50 MKI'H. OTO Takke rapaHTUpyeT CHUMXKEeHMEe LLIYMOB OT 3KBUBaneHTa CeTu NUTaHus (CM. NpUnoXxeHue A, pas-
aen A.5).

B obuwem cnyvyae pekomeHayeTtcsli NpoBoanTb namepeHust ¢ 3CI B ctaHgapTHON KoHdUrypauuu, a
n3mepeHns ¢ nucnonsbsosaHnem ICI1 B KayecTBe NPOBHMKA HAMPSIXKEHUSI NPOBOANAT TOMBKO NPU UCNBbITAHUAX
Ha MecTe akcnnyartauun TC 1 Tam, rge ToK B IMHUN NUTaHUA NpeBblllaeT aonyctumMmbln Tok OCT .

OCI1 He AomKeH NCNONb30BAaTbLCH B Ka4eCcTBE NPobHUKA HAaNPsXKeHUA Npu UCNbITAHUAX, NPOBOAUMBIX B
COOTBETCTBUU CO CTaHOAPTOM, pacnpoCTpaHALWMMCA Ha NpoayKLUWUIo, eClnM B 3TOM cTaHOapTe HET CChINKU Ha
TakKoe UCMOoNb30oBaHUE B Ka4ecTBe anbTepHATUBHONO MeToda N3MepeHUs .

7.4.5 U3mepeHUue ¢ NOMOLLIO NPOOHUKOB TOKa

NamepeHna cunel Toka PI' npoBogaT B cnegylowmx cnyvyaax:

- BO-NepBLbIX, koraa namepeHusa ¢ nomoubio ICI1 ana HekoTopblX TC HEBO3IMOXHEI, HANPUMEpP, Koraa
NCMbITaHUSA NPOBOAAT Ha YCTAHOBMNEHHLIX MO MECTY aKcnnyaTauum cuctemax Unm Kkorga padovme Tokn UCnbl-
Tyemoro TC BenuKku;

- BO-BTOPLIX, NPU YCNOBUAX, KOrga B HUXKHEW YacTM NOMoCckl YacToT 3Ha4YeHMe NONHOro CONPOTUBIIEHUS
CeTU CTAHOBUTCH OYEHb HU3KUM, T. €. UCTOUYHUK NOMEX SIBNAETCH reHepaTopoM Toka. Torga nsmepeHue Toka
MOXXHO NMPOBECTU C NOMOLLbIC TpaHcopmaTopa Toka bes otcoeauHeHnst TC oT ceTn.

[TpOBHUKM TOKa OO0MKHBI COOTBETCTBOBATL TpeboBaHuam fOCT P 51318.16.1.2.

[TpOOHNKKM TOKa MO3BOMNAKT MNPOBOAUTL HENocpeaCTBEHHOE U3MepeHue obLMX HeCUMMEeTPUYHLIX
cocTaBnstowmnx Toka UPI1, ncnonbaya kabenb, BKNOYawoWmMn B cebs BCe NPOBOAHMKA, NOCKONbKY obLine
HecuMmeTpudHblie TokM UPI MOXXHO nerko otaennTb OT paboynx (CUMMETPUYHBLIX) TOKOB CETMW.

Ecnu nsmepeHns NnpoBoaAT NPU U3BECTHLIX 3HAYEHUAX NONHOro CONPOTUBNEHUA HArpy3Ku M MCTOUHKKA,
MOXXHO paccynTaTbh HANpsXKeHne Nnomex.

Ecnn npobHUK TOKa oXBaTbIBAeT TONbKO OAWH NPOBOAHUK, TO U3MEpPAEeTCA CyMMa CUMMETPUYHOro U
obuwero HecummeTpuyHoro Tokos VPI1. B cnydae bonbluoro padboyvero toka (cebile 200 A) cyllecTByeT BO3-
MOXHOCTb OLUMOKN N3MEPEHUA N3-3a HACLILWWEHNS cepaeyHmKa NnpobHKKa Toka (M3 MarHUTHOrO MmaTepuana).

7.5 KoHdwurypauuma ucnbiTaHuUM gnda cCUCTeMbl NPpU U3MepeHUn KOHAYKTUBHLIX UPT]

7.5.1 OOLWUe NnonoxeHUN
[ns onpepeneHna KoHUrypauum cuctemMsl npmu namepeHnmn KoHayktueHbix P Heobxoanmo cobrto-
naTtb cnegyrouine npasuna:
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- n3beratb 0OpPa3OBaHUS KOHTYPOB C 3aMblKaHMEM Yepes 3a3eMneHne anst odLwnx HeCUMMETPUYHBIX
NPT

- co3daBaTb Takylo KOHUrypaumio UCnblTaHUU, KOTOPYHO NErko NoBTOPUTD;

- obecnevmBaTb Pa3BA3KY NMMUHUN, HE NoANeXaLWnX N3MEPEHUID, C NMMMHUEN, HA KOTOPOM NPOBOAAT U3ME-
PEHUS;

- pasMmellaTtb JIMHUN TaK, YTobbl 0becnevynTb pas3BA3KY;

- B MaKcuUMaribHO BO3MOXHOW cTeneHn obecnevynTb AN CUCTeMbl BbINONHEHUEe TpeboBaHUN, NpUBe-
OeHHbIX B 7.1—7.4.

Ecnu nossonatoT ycnosuda, To HanpsbkeHne UPIT Ha nuHuu cneayeT namepsTe ¢ NpUMeHeHUeM 3KBUBa-
neHTa ceTun. Ana 3HadeHn TOoKOB BMNNMOTb 40 50 A ncnonb3oBaHWe 3KBUBANEHTa CeTu aABnsdeTcd Hanbonee
NPOCTbIM pelleHnemM. 9C ycTaHaBNMBaT Ha paccTodaHUM He MeHee 80 cM oT ncneltyemoro TC. Kaxgbiv nNpo-
BOO MHOMONpPOBOAHOM CETU NUTAHUA A0JBKEH npoxoanTb Yepes IC. K 3axumam 3C, npeagHasHavyeHHbIM AN
NoAKMIOYEeHUS U3SMepUTENBLHOro NPUeMHUKa, nogkndaroT Harpysky 50 Om.

McnbiTyemoe TC pasmewlaroT U coeguHAT ¢ KabensiMu, Harpy>XeHHbIMW B COOTBETCTBUM C TPeDOBaHU-
AMUN TeXHUYeckon agokymMmeHTaumm Ha TC.

[N HEKOTOPbLIX U3MEPEHNN B CTaHAApTax, pacnpocTpaHALWKUXCH Ha NPoAYKUNUIO, MOXET ObITh 3a4aHa
Harpyska, Kotopas AoMmKHa UCNOoMNb30BaTbCs BMECTe ¢ NpobHUKaMn HanpskeHns BMmecTto OC.

Korga sHadeHue Toka ceTu nutaHua npesbillaeT 50 A U oTcyTcTBYeT OC AN TakuxX 3HAYEeHUU TOKa,
n3mepeHns KOHAYKTMBHLIX MPI'1T MOXXHO NpoBOANTL C MOMOLLLIO NPOOHUKA HanpsaXXeHUs. Pe3ynbTaThl UCNbITA-
HAW, NoNy4YeHHble ¢ NpuMmeHeHnem 3C, byayT UMETb NMPUOPUTET nepea pesynbtTatamMu, Nony4YeHHbIMN Npnt
NCMOMNb30BAHUM NPOOHUKA HaNPsXKEeHUS.

LdonyckaeTca namepeHmne KoHaykTuBHbIX PIT ¢ nomMolLlbio NpoObHUKOB TOKa, €CNKN 3TO OrOBOPEHO B CTaH-
aapTax, pacnpocTpaHALWUXCA Ha NPpoayKUMIO.

7.5.2 KoHdurypauma cuctembl

Cuctema gomkHa obITb TWATENbLHO CKOMMOHOBAHA, pa3sMelleHa N PyHKLUUOHUPOBAaTL B COOTBETCTBUN C
TeXHUYeCKUMU AOKYMeHTaMmM Ha ucnoeityemoe TC.

ObopyaoBaHue, KoTopoe O0DBLIYHO paboTaeT B COCTAaBE CUCTEMBI, COCTOSILLEN U3 HECKONbKUX B3aUMO-
CBA3aHHbIX BNMOKOB, AOIHKHO ObITb UCNBITAHO KaK YacTb TUNOBOMN padboyen CUCTEMBI.

B obwem cny4vyae ncnoityemasi cuctemMa Ao/HKHa UMeTb TOT Ke BuAa, 4YTO U cucTeMa, noctaBnsiemMas
nonb3oBaTento. Ecnu oTcyTCcTBYET MHGOPMaLUUS UK CNOXKHO cobpaTb DonbLUoe YMCNo eanHUL, obopyaoBa-
HWUS ANs BOCNpou3BeaeHUs MNonMHOW yCTaHOBKM N3aennd, UCnblTaHWe A0IMKHO NPOBOANTLCA HA OCHOBE OLEHKU
KOH(pUrypauum cucteMbl KBanmpmumpoBaHHBIM UHXEeHEePOM, OTBETCTBEHHBLIM 3a UCMNbITAHUSA, NMPU KOHCYbTa-
LN C UHXKEHEPOM-pa3paboTYNKoM. Pe3ynbTaThl Takoro obCcyXaeHUs U NpoLecc NPUHATUA peLlleHUs AOSTKHbI
ObITb BHECEHbI B MPOTOKO UCMbITAHWA.

Bribop 1 pasmelleHne kabeneu, LWHYPOB NMUTaHUS NEepPeMEHHOro Toka, OCHOBHOMO U nepudpeprunHoro
obopyaoBaHus 3aBUCAT OT BUaa UcnbiTyemoro TC. Npu UcnbiTaHUAX NPUMEHSIIOT TUNOBOM BapUaHT pasmMelle-
HUA UcnbiTyemMoro TC, COOTBETCTBYOLWMA yCrnoBmuam akcnnyataumun. ['pn atom TC OTHOCAT K TpemM BMaaM:

1 — TC, Kak npaBUNO, NOJIHOCTbIO pa3MelllaemMble Ha OQHOM CTOnNe;

2 — TC, KkoTOpoOe, Kak NpaBuUNo, UCMONb3YIOT B HAMONLHOW KOHpUrypaunun. 3TOT BUA BKNOYaeT B ceb4
TC, ycTaHOBNEHHbIE Ha cneuManbHO co3gaHHOM NOAHATOM nony (noguyme), uto obneryaeT BbINONHEHME
BHYTPUCUCTEMHbIX coeaunHeHnn nod atum nonom. ObopyaoBaHune, BXoaslwee B KOMMNMNEKT HanonbHbIX TC,
MOXEeT NoaKNoYaTbCs K cUcTeMe Kabenen, npoxoadalien no nony, nog nonom B yCTaHOBKE C NOAUYMOM UIMA K
noaBeLlleHHOU cucteme Kabenen npu oObIMHOWN YCTAHOBKE;

3 — TC, npeacrtasnsoLume cobon KoOMOUHaLUIO HANOMbHONC N HACTONBHOIC 0OOPYAOBaAHUS.

Huxe B HacTodllemM pasaene npusedeHbl MHCTPYKUMK Mo UcnbliTaHUio TC Kaxkaoro U3 aTux BUAOB. Kpo-
Me TOro, AOIMKHbI BBINOMHATLCA TpeboBaHUS, ykasaHHble B 7.1—7 4.

ObopyaoBaHue, Bxoasillee B HanonbHoe TC, AOMKHO pasMellaTbCs Ha Nony B COOTBETCTBUN € TPebO-
BaHuaAMn 7.4.1.

ObopyaoBaHune, npegHasHavyeHHOe Kak Ansl HACTOMbHOW, Tak WU HanoNbHOW 3Kkcnnyartauum, O0MKHO
MCNbITbIBATLCA TOMbKO B HACTONTBHOW KOHUrypaLuun.

7.5.2.1 Paboune ycnoBus

NcnbiTyemoe TC aomkHO padotaTh NpY HOMUHANBHOM pabovyeM HanpsKeHUU 1 TUNOBLIX HArpy3o4HbIX
YCINOBUAX — MeXaHUYeCKUX UM 3NEeKTPUYECKUX UM TexX U Apyrux, Ans KoTopbiX OHO npegHasHayvyeHo. Har-
PY3KN MOTYT ObITb peanbHbIMU U UMUTUPOBATLCS B COOTBETCTBUM C TpebOBaHUAMU, NPUBEAEHHBIMU B CTaH-
aaprtax, pacnpocTpaHsitoLlMXcs Ha npoaykuuo. Ana HekoTopbiX TC MoXeT notpedboBaTbCca paszpaboTka
noapobHbIX TpeboBaHUK, onpeaenstonx HeobxoaMmele YCNOBUA UCTIbITAHUN.

Ecnun B cocTtas TC BxoguT ancnnemn nnm MOHUTOP, TO AOIMKHBI CODNOAAaThCA crneaytoLme yenoBus (ecnu
B TEXHUYECKOW AokyMeHTaunn Ha TC KOHKpeTHOro Bnga He ykasaHo nHoe):

29



[OCT P 51318.16.2.1—2008

a) opraH perynmpoBK/A KOHTPACTHOCTU yCTaHaBNMBAKOT HA MaKCUMYM;

L) opraH perynmpoBkM ApKOCTU yCTaHaBNMMBAKOT HA MakCUMyM (ecrnn Npu 3TOM NPOUCXOoAUT ralleHue
pacTpa — Ha 3HayeHue MeHblle MaKCUMarlbHOro);

C) Ana npeacTtaBlieHUA BCeX LBETOB B LUBETHbIX MOHUTOpaxX WUCMONb3yT Oenble 3HaKM Ha YepHOM
dooHe;

d) M3 NONOXWUTENBLHOIO N OTPULATENBHONO BUASOCUTHANOB (ecn MMetoTcst 06a) BbIOUpatoT BUOEOCUT-
Han, npu KoTopoMm yposeHb MPI1 makcumaneH;

e) pasmMmep cUMMBOSA U KONMMYECTBO CUMBOJSIOB B CTPOKE BbIDMpatoT Tak, UTODLI Ha 3KpaHe oTobpaXkanock
MakcUMaribHoe Y4Cio CUMBOJIOB;

f) B MOHUTOpPE, He umMelLleM rpadomndeckmnx PyHKUMN, BHE 3aBUCUMOCTU OT UCMONb3yeMOoUn BUaeoKap-
Thl, BEIBOOAT Ha 3KpaH UCNbITATENbHYIO TabNULY, COCTOALLYIO U3 CMTYyYaNnHOro TEKCTa;

g) B MOHUTOpeE, UMetoLeM rpadnyeckme BOSMOXKHOCTU (QaXKe B cny4vae, Korga MoXeT notpedboBaThLCS
apyrasi BugeokapTta, obecnevmnsatollasa rpadguyeckoe otobpaxeHune), Ha akpaH BbIBOAUTCSA caBUraemasi no
BEPTUKANKM KapTUHKa, cocToALllaa M3 CUMBONOB HS;

h) ecnm MOHUTOP He MMeeT TEKCTOBbIX (PYHKLUWA, NCNONb3YIOT TUNOBOW AUCTITIEN.

7.5.2.2 CoeagnHeHne obopyaoBaHUSa, UMUTATOPOB N Kabeneun

McnblTaHUS NpOBOASAT NPU TakoOM pasMelleHnn nepudepunHoro odbopyaoBaHns M Kabeneun, KoTopoe
MaKCcUManbHO BIM3KO K pearnbHOMY U, BEpOATHO, OyAeT CYLEeCTBOBATL NPU YCTAaHOBKE HA MeCTe 3KcnnyaTauui.

CTaHaapTU30BaHHbIE UCNbITaATENbHbIE YCTAHOBKNU, obecnevnBaroLlme BOCNPOU3IBOANMOCTb UCNLITAHNN
N oTBeYatoLme TpeboBaHUSAM Mo pacrnonoXeHuto ncneityemoro TC n kabenen, npeactaBeHbl Ha pUCYHKaX 9,
7/—9. Iltoboe oTCcTYNNEeHNe OT CTaHAAPTUIOBAaHHLIX YCNOBUN NPpoBeAeHUS UCNbITAHUWA A0MKHO ObITh OTpaXe-
HO B MPOTOKONE C YKasaHUeM NMPUYUHbI 3TOMC OTCTYNNEHUS.

[ns HopmManbHOro B3aumMoaencTBia BNOKOB CUCTEMBI crnieayeT UCMONb30oBaTh pearnbHble 6noku. Ans
obecrneyeHUsa TUNOBLIX pabounx PeXMMOB, AOMYCKAETCA UCNOMb30BATb UMUATATOPLI NPU YCNOBUK, UTO NPW
9TOM AO0MKHBIM 0Opa3oM BOCNPOU3BOOATCS 3MEKTPUYECKNE N (B HEKOTOPLIX Cryvyasx) MexaHU4eckne xapak-
TEePUCTUKU peanbHbIX 6MokoB, ocobeHHO B YacTy BY curHanoBs, NONHOMC CONMPOTUBMEHUSA N HATPY3KN.

CneayeT nsberatb NPUMEHEHNS UMUTATOPOB, TaK Kak NpU 3TOM YBENUYMUBAETCHA HeonpeaeneHHOCTb
n3mepeHnn. B cnopHoMm cnyvyae NnpuopuTeT UMerT pesynbTaThl USMEePEHUI, NPOBOAUMBIX C pealbHbIMU BIIoKa-
M. Ecnn TC paspaboTtaHo TONbKO ANsl UCNOMb30BaHUA ¢ KOHKPETHBIM OCHOBHbLIM KOMMbLIOTEPOM UM Nnepude-
PUAHBLIM YCTPOUCTBOM, OHO AOJTKHO UCMBLITEIBATLCA C AaHHBLIM KOMMBLIOTEPOM UMK AaHHBIM NepUudepUnHBIM
YCTPOUCTBOM.

CoeanHUTenbHble Kabenn AoMKHbl ObITb TUNOBLIMU, ANTMHON HE MEeHee 2 M, eClIN B TEXHNYECKON AOKY-
MeHTauun Ha TC KOHKpeTHOro Tina He yKkasaHbl bonee KopoTkMe kabenn. Bo BpeMs BceX UCTbITaHUA A0ITKEH
NCMONb30BaTbLCA OANH MU TOT e TUN Kabens (Hanpumep, He3KpaHUPOBAHHLIN, C 3KPAHOM-OMMETKON, C 3Kpa-
HOM 13 ponbri U T. n.). MUanuuiek kabens yknaabiBaoT B BuAe nnockon netnu agnmHon 30—40 cm npmnbnusun-
TeNbHO B LEeHTpe Kabens.

Ecnn anga BeINONHEeHUs TpeboBaHU BO BpeMs UCMbITAHWUA NPUMEHSAT 3KpaHMPOBaHHbIE UMK cneLuu-
anbHble Kabernu, To 3To AOMKHO BbITb YKasaHo B oT4eTe 00 UCNBITAHUSIX.

Y NopTOB UHTEpdenca AoimkeH ObITh Kabernb, NoacoeAnHEHHbIN K 0AHOMY NOPTY KaXXAoro Tina pyHKLK-
OHanbHLIX MOPTOB, U KaXAbIX KAabenb ACIMKEH HArpy»XaTbCHa Ha YCTPOUCTBO, TUMNOBOE MPK peanbHOM 3KCnnya-
Tauun. Ecnn cyuwectByeT HECKONIbKO MOPTOB OAHOro TUNA, TO K cUCTeMe Heobxoaumo A00aBuUTh
OOMONMHUTENbHbIE coeAUHUTENbHBbIE Kabenn ans onpegeneHns Bo3geNCcTBUS, KOTOPOE OKa3bIBaloT 3TU Kabe-
NN ypoOBeHb nomex oT ucnoityemoro TC.

OBbIYHO Harpyska aHanorM4HbIX NOPTOB OrpaHMNYeHa:

a) Hann4ynuem MHOXecCTBa Harpysok (4ns 60nbLNUX CUCTEM);

b) uenecoobpasHOCTbIO UCNOSTB3OBAHMUS MHOXKECTBA HArpy30K, NpeacTaBnaoWnUX TUMOBYHO YCTAHOBKY.

O6ocHoBaHUe BbIBOpa KOHpUrypaLnum 1 Harpyskm nopToB AOIMKHO ObITb BKMHOYEHO B OTYET 00 UCNLITA-
HUAX. Hanpumep, ecnun BbINo nogcoeanHeHo 25 % oblero Yymcna Bo3MOXHbIX Kabenen, 1 yposeHb NPT yBe-
nuymneancs He bonee Yyem Ha 2 Ab, korga gobdasnsanu ewe ognH kabensb (MnNm 6onee OaHOro).

Bo BpemMsa ncnbiTaHU He cneayeT UCNoMb30BaTh AONONHUTESNBbHBIE NOPThI HA pearnbHbIX BoKax nnu
MMUTaTopax, KoTopble He ABNSATCA NopTaMu, CBA3aHHBIMUA C CUCTEMOWN U MUHUMAaNbHO HEOBXOAUMBIMIA
0ns1 paboThbl CUCTEMBI.

7.5.2.3 lNogkntovyeHne K ceTn

Ecnu ncneityemoe TC sIBNSAETCA KOMMMEKCOM YCTPOUCTB, KaXKa0e N3 KOTOPbLIX UMEET CBOU CODCTBEHHBIE
LLUIHYPBI NATAHUA, TO TOYKa NOAKITIOYEHNST S9KBUBANEHTOB CETU ONnpeaensieTcsl U3 crneayrolnx coobpakeHunn:

a) Kaabl LUHYP NMUTaAHUSA, KOTOPLIN OKAHYMBAETCH CETEBOW BUIMKOW CTAaHAAPTHOW KOHCTPYKLWW, O0N-
XEH UCMBbITLIBATLCA OTAENBHO;

D) WHYpPbLI NTUTaHUA NN 3aXKUMbl, KOTOPbIE He yKa3aHbl NpoU3BoAUTENEM B Ka4eCcTBe NoaKnoyaeMblX

Yyepes OCHOBHOE YCTPOMNCTBO, AOIDKHBI UCTIbITbIBATLCA OTAEMNbHO;
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C) WHYpPbI NUTaHNA UM MOHTaXHble 3aXXMMbl, KOTOPLIe YKasaHbl NpoM3BoANTENIeM KaK LWWTaTHbIe, Noj-
Krno4yaemble K OCHOBHOMY YCTPOWUCTBY UMK Apyromy obopyaoBaHUIO MUTaHUA, OOIMKHbI NMOAKMHYATLCS K
OCHOBHOMY OoKYy Unu apyromy odbopyaoBaHUio NMTAHUA, a 3aXXUMbl UMW LWHYPLI 3TOFO OCHOBHOIO bGrioka 1nmu
apyroro obopyaoBaHusa nutaHnua nogcoegunHsaoT K QCTT;

d) ecnu noaknoyeHne K ceTu He aBNndeTca cTaHgapTHBIM, To ANa UcneitaHun TC U3roToBUTENb A0IMKEH
NocTaBnsaATb Heobxoaumoe cbopyaoBaHMe aAnga nogknoveHms K 3C.

[TpoBOA 3a3eMIeHUs BNMOKOB € OTAENMbHLIM NUTAHUEM AOMKEH ObITb N30NUPoBaH OT Ucnbityemoro TC
c nomMoulblo QC 50 Mmkl'H (ana nonockl YacTtoT o1 0,15 ao 30 MI'u). INpn Takom MCNONb30OBaHUM 3KBMBarieHTa
CeTU B KavecTBe (punbTpa ceTeBon Bxoa ISC noaknodareT K OnopHOMY 3aseMNeHUo.

7.5.3 NamepeHUa Ha coegUHUTENbHbLIX NMUHUAX

KpomMe U3MepeHnn Ha 3axmmax nuTaHust MOryT noTtpeboBaThbCsl M3MEPEHUsl ¢ NOMOLLLHD NPOoDHUKA
HANPsKEHUST Ha ApYrMx 3axkmmax (Hanpumep, NMUHUA ynpaBneHUa 1 Harpyskun). Ecnn npobHUK ¢ NOMHbIM
conpoTtneneHnem 1500 Om Bnusiet Ha paboTy UCNBLITYEMOro 0bopyaoBaHUS, TO MOXHO YBENUYNTL MOMHOE
COMpPOTUBNEHNE NpobHUKa Ha 4YacTtoTe 50 [y 1 Ha pagunodacToTax (Hanpumep, KUCNonb3oBaTb PE3UCTOP
15 KOM 1 nocnegoBaTtenbHO ¢ HUM KoHAeHcaTop 500 nd).

BMeCTO naMepeHust HanpsiXkeHust AoNycKaeTCca U3MEPSTb TOK C MOMOLLLIO NPOobHMKA TOKa, eClin 3TOro
TpebyeT (U1 NnpeanaraeT B KAYECTBE albTEPHATUBHOINC MeToaa) ctaHaapT, pacnpoCTPaHAKLMACA Ha NPo-
OyKLUUIO.

[Tpn NpoBeaeHNN N3MEPEHNIN BKBUBANEHTHLI CETU obecnevnBatoT TpebyemMyto pasBsA3Ky C CEThHO MUTa-
HUSA U BY Harpysky. UToObI NpOBECTU M3MEPEHUS NPU BCeEX paboynx pexxmmax UCnbITyeMOonu CUCTEMBI, NOa-
KIMoYarT AONONHUTENbHbIE YCTPOUCTBA (YnpaBneHus, Harpyskn U 1. A4.). IasmepeHna Ha 3axkmmax npoBoaAT
Ons Bcex ONOKOB, YKa3zaHHbIX B TEXHUYECKUX TpeboBaHusax Ha TC KOHKpeTHOro Buaa.

Ecnun coeguHnTensHbIE NUHUK MeXay Bnokamun 3adouKCMpoBaHbl ¢ 0O0UX KOHLIOB U OHM KOpo4e 2 M UNU
9KpaHUPOBaHbI, TO HET HEOOXOAMMOCTU NPOBOANUTL UIMEPEHUSA NMPU YCITOBUKN, UTC B NMOCNEAHEM CllyYae 3Kpa-
HAPOBAaHHbLIN Kabenb noacoeanHEH Ha 0OOMX KOHLLAaX K ONMOPHOMY 3a3eMIneHuto (B AaHHOM crnydyae — K MeTarn-
NYeCKoMY Kopnycy obopyaoBaHus).

CunTtaeTcd, YTO He3KpaHUpOBaHHbIE coeauHUTeNbHbIE NUHUK cneayeT YANUHUTb, Mo KpanHen mepe, Ao
OBYX MeTpoB. [InnHa 3KpaHUPOBaHHLIX Kabenewn aomnkHa ObITb He MeHee 2 M, eCnii B TEXHUYECKON AOKYMEH-
Tauun Ha TC KOHKPETHOro TUna He ykasaHbl bonee KopoTKMe Kabenu.

7.5.4 Pa3BAA3Ka 31eMeHTOB CUCTEeMbI

OOHOU U3 NPUYNH HeonpeaeneHHOCTN namepeHnid KoHayKkTuBHbIX UPTT asnsieTcs niobon ToK, LUMPKYNn-
PYHOLWMNA Yepes 3a3eMneHune (onyxagarwmin ToK). 3TOT ONyXaatoLmnni TOK MOXHO «pa3opBaTh», €CMNA B NMPOoBOA
sasemMneHusa, naywmmn K TC, BkNoUnUTb 3kBuBaneHT cetu 50 Mkl'H (ana nonockl YactoT 0,15—30 MI'u).

dononHUTeNbHbIM MCTOYHMKOM DNyXXAaroLWMX TOKOB MOTYT ObITb 3KpaHbl kabenen, coeAMHALLINX BNo-
kKn ucneityemoro TC. NoaTomMmy NPOBOAHMKM 3a3eMNEHNUSA, UaYLLME K 3TUM DNokKam, Takke ACIKHbI UMETh pas-
BA3KY Yepes3 IC (50 MKIH).

[TpUeMHUK, ncnonb3yemMmel ana namepeHun, AomKeH coeduHATLCA ¢ 3a3eMeHUeEM TONbKO B TOYKe
N3IMepeHuns, YTobbl NpedoTBPaTUTL NOABMNEHWUE NApPa3nTHBIX KOHTYPOB C 3aMblKaHMEM Yepes 3a3eMIeHune.

NMPEAYNPEXAOEHUE! Ecnu nsmeputensHas yctaHoBKa He cHabXXeHa pa3BaA3bIBaoOLMM TpaHCcdop-
MaTOPOM, MOXEeT CYLLEeCTBOBaTb ONACHOCTb NOpa)KeHUa 3NeKTpUudeCKUM TOKOM.

7.6 NUamepeHnna Ha mecTe akcnnyatauum 1TC

Ecnun ucnbityemoe TC He MOXeT ObITb YCTAHOBMNEHO Ha M3MEPUTENbHOM Nnowagke, ACNbITaHUA NPOBO-
OST B NOMeELLeHUsIX NoNnb3oBaTenen unm nsrotosutenen. B atom cnyvae cobcteeHHO TC 1M MeCcTo ero pacno-
NOXeHWs1 paccMaTpMBaroT B KadecTBe ucneityemoro TC. PesynbTaTtel U3MepeHUn dyayT A0CTOBEPHbI TONbKO
09 KOHKPeTHOro MecTta akcnnyaTtauun, Tak Kak CBOUCTBA UCNbITAaTeNbHOW Nowaak BNUAT Ha pe3ynbTaThl
nameperHun UPI1.

Ecnn ucnbitaHusa koHkpeTHoro TC npoBeaeHbl Ha Tpex U1 BonbLlUeEM YUCne penpeseHTaTUBHbLIX MIo-
LaaoK, To pe3ynbTaThl UICNbITaAHUK Ha cooTBeTCcTBUE HopMaM UPIT moxHo cunTaTh penpeseHTaTMBHBIMU ANS
BCeX nnowagok ¢ aHanorndHelMmn TC (ecnn 31O NpedyCcMOTpeHO B cTaHgapTe, pacnpocTpaHsaLwemMca Ha
NPOAYKLUUIO).

NamepeHna cneayeT NpoBOAUTL B TEX YCIMOBUSAX, KOTOPbIE CYLLECTBYIOT Ha Nnollaake nonb3oBaTtens,
NPY NOMOLLWN HEpeaKTUBHBLIX U3MEePUTENbHBLIX YCTPOUCTB (NPOOHUKOB HaMPSKEHUSA C BLICOKUM aKTUBHbLIM
conpoTueneHunem). Ha pesynbtaTbl U3SMepeHU BITUAET:

- Hanunyme ONOPHOro 3a3eMNIEHUS; B YCIOBUAX KOHKPETHOW NnoLwaakm He A0MMKHbI UCMOMb30BaTLCHA HA
nNacTuHa 3a3eMNeHnst, HN 3KBUBAleHT CeTU, €CNU OHU He ABNATCS MOCTOAHHOW YacTbio NoLWaaKku;

- BY xapaktepuctukm 1 napameTpbl HArpy3kn ceTu nTaHug;
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- OKpyXarolasi anekTpoMarHmTHas o0CcTaHOBKA;

- BXOAQHOe MoJiIHoe CoMnpoTUBNeHUe N3MepUTeribHOro yCTPOMUCTBA.

7.6.1 OnopHoe 3a3zeMneHue

3aseMneHue, cyllecTBylollee Ha nnowaake, A0JMKHO MCNONb30oBaTbLCA Kak onopHoe 3asemMneHue. [Npu
3TOM OOMMKHBbI y4UTeIBaThbcA BY XapakTtepuctukn 3asemneHunda. Kak npaBuno, ncneltyemoe TC coeduUHST C
NPOBOAALLNMN KOHCTPYKUUAMKU 30aHUN Yeped LMPOoKNe nepemMbldki (OTHOLWEHNEe ANMUHBI K LWMPUHE MeHbLUEe
yem 3:1), KOTOpPbIE, B CBOKO ovepedb, CoOeAUHEHbI C 3alUUTHBIM 3a3emMreHnem. Anga 3Toro ncnonb3yoT MeTarn-
nuyeckue BoaonpoBoaHbie TpyObl, TpyObI LLEeHTPpaNbHOro OTONNEHUS, NPOBOAa OCBELLEHNS, MaYyLWNE K 3a3EM-
NeHnto, ctTanbHyo apmMmaTypy beToHa U cTanbHble Banku.

B obwem cnyyae npoBoA 3alUTHOrC 3a3eMneHnst M HenmTpanbHbIA MPOBOA CETU HE NoAXOoaAsiT B KA4YeCT-
BE OMOPHOro 3aseMneHud, Tak Kak Ha HUX MOXKeT CYLLeCTBOBaTb HanpsiXKeHne NOCTOPOHHUX nomMex, a nx B4
NnoNnHoOe ConpoTUBNEHNe HEN3BECTHO.

Ecnun BOKpyr obbekTa UCTbITaHUA HET NOAXOASLEro ONOpPHOro 3a3eMneHunst, To B 3TOM Ka4eCcTBe MOXHO
MCMONb30BaTh PacrnonoXeHHble BONMNM3KM obbekTa 40CTaTOUYHO DONbLUNE KOHCTPYKLMK U3 NPOBOAALLMX MaTe-
pranoB (MeTannuyeckyo Qonbery, Metannmyeckme WMTbl U1 NPOBONIOYHbIE CETKU, YCTAHOBEHHbIE BONN3N).
HeobxoamMmo BeINONMHATL 0bWwne TpeboBaHus, ykasaHHble B 7.4.2.1 1 npunoxeHun A.

7.6.2 U3mepeHUa ¢ NoMOLLbIO NPOOHNUKOB HanpshkeHUs

NamepeHne HanpsikeHnsa KoHAyKTUBHbIX VPIT npoBoaAT ¢ NoOMOLLbio NpobHMKa HanpskeHUs. Heobxo-
OUMO MPUHATbL creyuanbHble Mepbl ANA YCTaHOBKW OMOPHOIo 3aseMIeHUs NMpu 3TUX USMepeHUsIX.

BnunsHue npobHUKa HaNpsXXeHUst Ha pe3ynbTaT U3MEPEHUSA MOXKHO KAYeCTBEHHO onpeaennTs, UCMofb-
3ysl NPOOHMKN C pa3NUYHBbIMN 3HAYEHUAMU NMOMNHOIoC CONPOTUBNEHUA. ECcnn BXoaHOe NoMHOEe ConpoTUBMEHUE
NPOOHUKa HaNPSI)KEHUA BbICOKO MO CPaBHEHWIO C BHYTPEHHUM MOMHbIM COMPOTUBNEHNEM TOUKN UCTIbITAHUA, TO
MPW NOBbIWEHWUN BXOAHOTO MOJTHOMO CONMPOTUBMEHUS NPOOHUKA NPOUCXOAAT HE3HAYUTENIbHBIE UBMEHEHNS B
pe3ynbTaTtax UsmMepeHUs HanpsaXXeHns rnomMex.

Hanpumep, BXoaHoe NoMHoe ConpoTMBEHUe NPobHMKa MOXHO YBENNYUTL B ABa pasa, BKNOYMB Nocre-
nosaTtensHo ¢ HUM pesncTtop 1500 Om. Ecnn npr 3TOM HanpsiKeHUe NoMeX, Kak U oxXugaeTcs, oyaeT MeHblue
Ha 5—6 Ab, To ANga N3aMepeHnUst HanNPsKeHNU NOMEX MOXHO UCMOMb30BaTh NPOOHMK C NONHBIM COMPOTUBMNEHU-
em 1500 Om.

7.6.3 BblObop TOUeK NaMmepeHus

NamepeHna HanpsxeHna MPI1 B mecTax akcnnyaTtauum npoBoadaT No NepumeTpy NoMelleHUn nonb30-
BaTENA, MHOYCTPUANbHBLIX 30H UMW B TOUYKaX, KOTOPLIE ACIMKHBI ObITh yKasaHbl B npegenax pabo4yen 30HbI
«BIUSAHUSA» .

7.6.3.1 NamepeHnsa Ha ceTeBbIX NpoBOAaxX U ApYyrux nposogax nuTaHUg

B cetax nutaHusa ucneityemblx TC HeobXxoanMmMo NpoBOAUTb U3MEPEHNE HECUMMETPUYHOTO HaNpPsXKeHUs
NPI1 c nomolbio npobHUKa HanpsiXXeHUsl Ha AOCTYMNHbIX 3aXKMMax NMTaHua y BBoAa B 3gaHUe.

7.06.3.2 VIaMepeHnda Ha 3KpaHUPOBAHHBLIX N HE3KPaHUPOBaHHLIX NPOBOAAX

[na npoBoaoB, BbIXoOAWMX 3a nepumeTp ucnoityemoro TC (sKpaHUPOBaAHHbLIX U HESKPAHUPOBAHHBIX
1POBOAOB Harpysku, ynpaslieHUa U cUrHana npu HesasemMineHHOM 3KkpaHe), U3MepsalnT HeCUMMETPUYHoe
HanpsikeHmne NPl 0THOCUTENbHO ONOPHOro 3a3eMeHNS ¢ NOMOLLLIO MPOBHUKa HaNPsKeHUS Ha OTAENbHbIX
1POBOAHUKAX UMU 3KpaHax.

[Tpn HaNU4YMM 3KPAHUPOBAHHBLIX NPOBOAOB C 3a3eMITeHHbIM 3KPaHOM U3MEPSIIOT OB HECUMMETP Y-
HbI TOK NPT ¢ nomMoLlbio NpobHUKa ToKa Ha paccTosaAHUK bonee oaHoOW AeCATON ANMHBI BOSTHBI OT TOYEK NMoa-
KNoYeHUa 1 3a3eMneHus.

8 ABTOoMaTusunpoBaHHoe namepenHue UPI

3.1 BBegeHue

ABTOMaTU3NPOBaHHLIE N3MEPEHUS CYLLLECTBEHHO obnervatoT onpeaeneHne napametpos VMPIT n MnHu-
MU3UPYHIOT OLUUNDKK onepaTtopa npu YTEHUN U perncTpaunm pesynbTaTtoB U3MepeHun.

OaHako nNpu UCNob30BaHNK KOMMbOTEPa AN cbopa AaHHbIX MOTYT NOABUTLCS HOBbIE BUAbLI OLLMOOK,
KOTOpble 0DbIMHO He AonycKkaeT KBanudpuuupoBaHHbIN onepaTop.

B HekoTOopbIX criydyasx aBTOMaTU3NPOBaHHbIE N3MEePEeHNa MOTryT NMPUBECTU K yBelTMYeHUo Heonpeae-
NNEHHOCTU U3MEPEHUN B UTOTOBBLIX AaHHbLIX MO CpaBHEHUIO C HEABTOMAaTU3UPOBaAHHLIMK, Korga nocnegHue
BLIMOMHAET KBanndpuunpoBaHHbIM onepaTtop. B uenom, He cywecTByeT pasHULbl B TOYHOCTU U3IMEPEHUS
napameTtpoB UPIT Bpy4Hyto Unn astomatnieckn. B obonx cnyyasax HeonpegeneHHOCTb U3MEPEHUsI npexae
BCEro 3aBUCUT OT NapaMeTPOB U3MepUTENbHOro odbopyaoBaHud. B cnyvyae, ecnu peansHasd npoueaypa name-
PDEHUSI OTNMUYAETCA OT 3aN0OXKEHHON B NMporpaMmmHoe obecnevyeHne, MOryT BO3HUKHYTb TPYAHOCTU. Hanpumep,
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€CINN BO BPEMSA aBTOMaTU3NPOBAHHOIO UCNbLITAHUS YPOBEHb NOCTOPOHHUX MOMEX Ha KaKoN-NMbo YacToTe A0C-
TATOYHO BbICOK, MOXET BO3HUKHYTb AOMNONMHUTENbHAS NOrPELIHOCTL M3MEPEHMIA Ha YacToTax, BNU3KMX K Yac-
TOTE MNOCTOPOHHEN NoMexn. B nogobHbIX cny4vasix OnbITHBIM CNepaTop, CKopee BCEro, BblASNUT MSMEPSIEMYIO
nomMexy Ha poHe NOCTOPOHHUX NMOMEX.

Bpema ncneltTaHMM MOXXHO YMEHbLUUTL NyTeM NpeaBapuUTenibHOro CKaHMPOBaHUA YPOBHSA NMOCTOPOHHUX
nomMmex 4o npoBegeHund npoueaypbl UsSMepeHus napameTpoB nomMmex oT ncneityemoro TC. [Npn aToM ncnbiTye-
Moe TC BbINONHAET PYHKUMIO perncTpaunm CUrHanoB oKkpyKatolwien cpeibl, UMeloLMXCH Ha OTKPLITOU UCTIbI-
TaTenbHOW nnowaake. B aTom cny4vae nporpaMMHoe obecrnedyeHue MOXeT npeaynpeantb onepartopa o
BO3MOXHOM HanM4ynM TMOCTOPOHHUX MOMeX Ha KOHKPeTHbIX YacToTax Ha OCHOBE COOTBETCTBYHOLLIUX
anropuTMoOB MOAEHTUMPUKaALN CUTHANOB.

EcnuyposeHb VPl oT ucneityemoro TC meHaeTca MeaneHHo, UN ucnelityemoe TC nMmeeT pegkni LUK
BKMIOUEHUSI/BBIKNIOYEHUA, UM B Cliydae, Korga MOryT BO3HUKaTb nepexoaHblie npouecckl (Hanpumep, npu
OYroBOW CBapkKe), pekoMmeHayeTCcd ydacTre onepartopa.

8.2 OcHoOBHaAa npoueaypa UaMmepeHuUn

[1lpn NnpoBeaeHUN N3MepeHnU AOIKHBI onpeaendaTeca MakcumarnbsHble ypoBHU UPTT.

Mcnonb3oBaHUe KBasUNUMKOBOIO AeTeKTopa npu onpeaeneHn makcumanbHoro yposHAa VPI oT ucnbiTy-
emoro TC Ha Bcex 4yacToTax paccMaTpuBaeMoro crnektpa BedeT K YBelIMYeHUD BPpeMeHU UChbITaHU
(cM. 6.5.1). OgHako NpoBOAUTL TakMe TpyAOoeEMKMe NpoLleayphl, Kak USMeHeHUe BbICOThbl aHTEeHHLI, TpebyeTcs
He Ha Ka)Xaou Yactote naMmepeHud. octaTtoyHo orpaHMYnTbCA YacToTaMiK, Ha KOTOPbIX U3MepAeMbln MUKO-
Bbl ypOBeHb nomMex bonble HopMbl PTT nnn 6nn3ok K Hen. B pesynbTaTte OyayT BbISIBAATLCH U U3MEPATLCH
Tonbko Pl Ha Tex YyacTtoTax, Ha KOTOPLIX YPOBEeHb aMMNnTyabl NoMeXx 030K K HOpMe NN NPeBLILLAET ee.

YMeHblUeHNe BpeMeHU M3MePeHUU MOXHO ONTUMU3UPOBAaTb B COOTBETCTBUM C NpuUBedeHHbIM Ha
pUCYHKe 17 anropUtMom npoBeaeHna NsMepeHUn.

ObnapyxeHne UPT
(NpenBapuTeribHOE CKaHUPOBaHWE)

CxxaTne AaHHbIX

Makcummnaauua yposHen UPI
N 3aKINIOYUTENBHOE N3MEpPEHHUe

ObpaboTka pe3synsTaros
N COCTaBneHne oTyeTa

PucyHok 17 — Anropntm npoBeaeHns NamepeHmnn

8.3 U3amepeHus c npegBaputenbHbIM CKAHUPOBaHUEM

[lepBbIM War npouegypbl USMePeHUU CNy>XUT cpady HeckonbkuM Lenam. OcHOBHagda Lenb npegBapi-
TeNbHOro CKaHNMPOBaHUA — cOOp MUHUMAlbHO HECDXOAUMOro KonuM4yecTsa UHpopMaLmn, Ha KoTopon byayT
DasnpoBaThCcA TPebOBaHMS K CNeayioLWmnm sTanam. TOT PEXKUM MOXHO UCNONMb3oBaTh ANA UCTbITaHUA HOBbIX
BMAoB TC, 0 KOTOPLIX OTCYTCTBYIOT NOAPODOHLIE CBEAECHUSA O XapaKTepe UX U3NydYeHus.

B obuiem cnyyae npeaBapuTenbHOe ckaHUpOBaHNME — 3TO Npoueaypa cbopa gaHHbIX, UCNONb3yemas
Ona onpegeneHns sHa4YMMbIX COCTaBNALWMX B UCCneayeMon nonoce 4acToT.

B 3aBUCUMMOCTU OT KOHKPETHOM LEeSIN Takoro M3MepeHuUs MOXET noTpedboBaThbCd U3MEHEHME BbICOTh
YCTAaHOBKM aHTEHHbI 1 BpalleHne NMOBOPOTHOIO CToNna (NMpu UCNbiTaHUAX Ha U3nydyaemblie NoMexun), a Takke
HeOBXOAMMOCTb MMETb MOBLILLEHHYH TOYHOCTb YacToThl (Hanpumep, Ans nocneayrownux npoueayp Ha oTKpbl-
TOW U3MEPUTENBHON Nnowagke) n ymeHblleHne ocbbemMa AaHHbIX 3a CYET CpaBHEHUSI U3MEPEHHBIX YPOBHEN
NPT1. 9T pakTopbl onpeaensaT nocneaoBaTeflbHOCTe U3MEPEHUN NPU BLINONMHEHUW NpeaBapUTenbHOro
cCKaHupoBaHUA. B nwobom cnydyae pesynbTaThl CKaHUpOBaHUS OyayT coxpaHeHbl B Oase AaHHbIX AN
nocneaywouwen obpaboTku.
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Ecnn namepeHunst ¢ UCNob3oBaHWUEM NpeaBapUTENbHONO CKAHUPOBaHUA NPOBCAAT ANS ObICTPOro Nony-
YeHUa MHpopMaLM O HEN3BECTHOM cnekTpe nany4vyeHusa mucneltyemoro TC, TO 4acTOTHOE CKaHMpOBaHUE
MOXHO OCYLUECTBMNATL, NPUMEHSIS NONOXEHNA 6.5.

OnpeneneHne He06Xo0AUMOro BpeMeHU U3MepeHUn

Ecnn Hens3BeCTHbI CNeKTP U3Ny4vYeHUs U MakCUManbHbIA UHTepBan MOBTOPEHUA UMMNYNbLCOB T NCMbl-
Tyemoro TC, Heobxoaumo yboeauTbes, 4To Bpemsa U3MepeHunsa T He MeHblle Yem T [1pepbIBUCTLIN xapaKTep
MPI1 oT ncneityemoro TC cooTBETCTBYET, Kak NMpaBUNo, KPUTUYECKAM NUKaMm cneKTpa N3NyyYeHns.

[Tpexae Bcero HeobXoANMMO onpeaennTb, Ha Kakux Yyactotax ypoBeHb UPI1 HecTabuneH. 3To MOXHO
caenaTtb, cpaBHUBas BpeM4a pukcalm makcumyma u spemMst ukcaumm MUMHUMYMa UM ¢ NTOMOLLbIO PYHKL NI
«CTUpaHWe/3anncb» annapaTtHbIM UK NporpaMmMHbIM crnocobom. pn 3ToM BpemMs HabnoaeHUs AOIHKHO
ObiTb 15 . B TeueHne aT0ro nepnoga BpeMeHn He ACIMKHO NPOUCXOANTb MSMEHEHUN B UCNbITATENbHON yCTa-
HOBKe (3aMeHa nNpoBoada B clyyYae nsmMepeHusa KOHAYKTUBHBIX NoMeX; nepemMelleHune nornowarwmnx Kneleu
NPy U3MepeHn MOLLHOCTU NoOMeX; nepeaBuMKeHe aHTeHHblI UM BpalleHe NOBOPOTHOro CcTona B cnydae
N3MepeHnsa nsnydyaemoix nomex). CUrdansl, y KOTOpbIX pasHuLUa Mexay pesynbtatamMum npm oukcaumm Mmakcu-
MyMa U pruKcaLnm MMHUMYMa COCTaBMAET, HanpuMmep, bonee 2 ab, KnaccUpUUUPYHOT Kak NpepbIBUCTLIE CUT-
Hanbl (cneayeT ObiTb BHUMATENBHLIM, YTODLI HE 3aperMcTpUpOoBaTh LLUYM B KAYECTBE NPEepbIBUCTOro cUrHana).

UTOoBOblI YMEHLLNTL BEPOSATHOCTL NMPOMycKka NUKOB NPEepbIBUCTON NOMEXU 1U3-3a TOro, YTO OHU MEHbLLE
YPOBHSA LWWyMa, B cnydae ns3ny4vyaemMblX NoMeX MeHAKT Nonapusaunto aHTeHHbl M NOBTOPAKT U3SMEepeHMe.

[lepnog NOBTOPEHUA UMNYILCOB T MOXXHO U3MEPUTb NO KaXXA0oMY NPepbIBUCTOMY CUTHAINY, UCNONb3y4
lay3y Unu ¢ NoMoLlbo ocuunnorpadga, rlonl(motleHHoro K BbIxoay 'Y nameputenbHOro npueMHuka. Koppekr-
Hoe BpeMsl USMepeHUs Takke MOXHO onpedennTb NyTemM ero yeenmdeHnUsa 4o Tex nop, noka pasHuua mexay
ToKasaHusaMuy npm pukcaumm MakcMmyma 1M MCnonb3oBaHUKU QYHKLUUW «CTUpaHUe/3anncb» He ByaeT HUXKe
2 0b.

[Tpyn nocnegylomnx N3MepeHnsax (MakcuMmmsarusa U 7. a.) HeobxXxoaumMo UMeTh YBEPEHHOCTb ANS KaXXA0ro
ydacTKka MnoJsiocbl 4acToT, YTO BpeMa naMmepeHnsa [, He MeHblle COOTBETCTBYHOLEro nepmnoaa noBTOPeHUA
MMNYIbCOB T

ycnosm npeaBapuUTenbHOro CKaHUPOBAHUSA 3aBUCAT OT BMAa nsmepeHun NPI.

[Tpn namepeHnax koHaykTueHbeiX Pl npeaBaputensHoe ckaHUpoBaHUe MOXHO NPOBOAUTL Ha penpe-
3eHTaTUBHOM MpoBode, Hanpumep, nposoae «L» MMHUKU NUuTaHnUs NMBO Ha KaXXaoM rnpoBoae Nnpm UCnonb3oBa-
HUWN MUKOBOIO AETEKTUPOBaAHUA U, NO BO3MOXHOCTU, MPU CaMOM BbICOKOU CKOPOCTU CKaHUpoBaHUA. Ecnn
N3MEpPEHNS MPOBOAAT Ha HECKOTbKUX NPOBOAAX, TO HEODX0ANMO NCNOMb30BaTh PYHKLUIO «PUKCaLIUMA MaKCK-
MyMa» N8 rapaHTumn obHapyXeHunsa cambix 6onbLmx aHaveHun NPT,

8.4 CxxaTue AaHHbIX

DTOT War npoueagypbl UsMepeHUn CNyXnT ang yMmeHbleHUs Yncna curHanoB, 3anucaHHbIX 3a BpeMs
npeaBapuUTENibHOrO CKaHUPOBAHWUA, ero Lenbio fABMseTcsl nocneaywolee ymeHblleHne obLllero BpemMeHu
N3MepeHnn.

[Tpy 3TOM MOTYT BLINONHATLCA pasHble 3agadvn. Hanpumep, onpegeneHne 3Ha4YMMbIX COCTaBNAOLUX
crnekTpa, obecnevyeHne pasgeneHust Mexay noCTOPOHHUMK noMexamu 1M nomexamum oT ucnelityemoro TC,
cpaBHeHUe ypoBHen NPT co 3HaueHuamMm HoOpM Unn cxkatue AaHHbIX, OCHOBaHHOE Ha npaBunax, onpegenge-
MbIX Nonb3oBaTenem. dpyron npumep MeTOAOB CO CXaTUeM daHHbIX, BKMYaLWMX nocnegoBaTtenbHoe
MCMONMb30BaHNE pasnNUYHbIX AETEKTOPOB U CpaBHEHMe 3Ha4YeHUU aMmnnuTyabl ¢ HOPMOW, NpeAcTaBeH anro-
PUTMOM, NpuBeaeHHbIM B npunoxeHnn C. CxaTtue gaHHbIX MOXeT OCYLEeCTBNATLCHA NONMHOCTLIO aBTOMAaTHU-
Yeckn UM MHTEePaKTUBHO, UCNOMb3y4a NporpaMmMHbIe CpeacTBa, UMK NPU yd4acTun onepartopa — «BPYYHYIO».

CxKaTne AaHHbIX MOXKET ObITb OTAENbHBIM 3TAaNOM aBTOMAaTUYECKUX U3MEPEHUIN, HO MOXKET ObITb YacTbio
npeaBapuUTenbHOro cCKaHNPoOBaHUA.

B HeKoTopbIX nonocax 4actoT, 0cobeHHOo B nonoce paguonepenad ¢ YM, BecbMma s PeKTUBHO aKyCTU-
Yeckoe pacnosHaBaHue NOCTOPOHHUX NoMex. B aTux cnyvaax Heobxogmma gemoaynsiLmst CUrHanoBs, YToobl
MMeTb BO3MOXXHOCTb NMpocnyLllaTe MOAYMUPYHOLNA cUrHan.

Ecnn dpann pesynbTatoB NpeaBapuUTenbHOro CKaAHUPOBAHUA COAEPXKUT OONbLUOE YAUCNO CUTHANOB Y
TpebyeTca UX akyCcTUYeckoe pacno3HaBaHuMe, TO 3TOT Npouecc MOXET ObiTb BecbMa TpyaoeMkum. Ecnu
3afaTb NOMOCHl YacTOT AN HACTPOWKA N NPOCNYLWMBAHUA, TO DyayT AeMoaynMpoBaHbl TONbKO CUTHATbI STUX
nonoc. PesynbTaThl, NONy4YeHHbIE B NpoLecce cXXaTus daHHBIX, XpaHATCA B OTAeNNbHOM (baune ana nocneay-
loLen obpaboTKu.

8.5 Makcumusauyuma nsnyvueHuna UPI1 n saknwountenbHoe NaMepeHue

UTobbl onpeaenntb Handbonswn yposeHs UPT1, obecnevnBaoT MakCMMU3aLIUIO YPOBHSI MOMEX BO Bpe-
MS OCHOBHOTO UCTbITaHUS. [Tocne Mmakcumunsaumnm nsmepsitoT yposeHb MPIT KBasnnMKoBLIM e TEKTOPOM U/NNK
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O0EeTEeKTOPOM cpedHUX 3Ha4YeHK, gonyckawLlMy npuemMmnemMoe BpeMda namepeHnda (He meHee 15 ¢, ecnm ypo-
BEHb NOMEXN BNMN30K K 3HAYEHUIO HOPMBI).

[1pn namepeHnax KOHAYKTUBHBIX NPT makcnmusaunsa npoBoauTCAa NyTemM cpaBHeHUsa YPOBHEN NOMeEXN
Ha pasnUYHbIX NPoBoAax WWHypa nMTaHua ncnelityemoro TC n cteneHn ocnabdbneHns MakcMmMmarnbHbIX YPOBHEMN.

8.6 MNMocnepyrowan obpadboTka U cocTaBneHUe oT4yeTa

[locnegHaAa YacTb npoueaypbl UCNbITAHUN OTHOCUTCA K AOKYMEHTUPOBaHMIO. [lenCcTBUSA No COpTUPOBKE
N CPaBHEHWIO Pe3yNbTaTOB UCMbITAHWUA aBTOMaTUYECKN TN MHTEPAKTUBHO UCNONMb3YIOT Npu obpaboTke dan-
NOB cUrHana. J9TO NoMoraeT NONb30OBaTENio COCTaBNATL OTYeThl, ACKYMEHTUPOBAaHHbIE HagneXalium
obpaszom.

B KayecTBe KpuUTepueB COPTUPOBKU HEOBXOOAUMO UMETb KOPPEKTHbIE MUKOBbLIE, KBA3UMUKOBLIE UMK
cpegHue 3HavyeHua aMmnnuTyabl cUrHanoB. PesynbTaTthl 3TUX Npoueayp XpaHATCA B OTAENbHBIX UTOMOBLIX
hannax nnm moryT ObiTb CBeAeHbl B eaAnHbIA dann. OHUM AOCTYNMHBLI ANS COCTaBNEHUA AOKYMEHTOB UM NOCTe-
aywouein obpaboTku.

PeaynbTaThl ACITKHBI NPeAcTaBNATLCA B TabNM4YHoOW nnu rpadpudeckon popme, YTobbl X MOXHO ObINO
MCMONb30BaTh B NPOTOKONE UcnbiTaHnn. MHdopmaunsa ob ncneltaternbHoOU cucteme (M3MepuTerbHbIX 1 BCNO-
MoraTesibHbIX Npndopax) U AOKYMEHThLI O COOTBETCTBUN UCNbITATENLHOW YCTAaHOBKU TC TpeboBaHUAM CTaH-
0apTa, pacnpocTpaHALWEerocst Ha NPoAYKUMIo, TakKe A0MMKHA ObiTb YacTbio NMPOTOKOMNA UCNbLITAHWUNA.
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[MpnnoxeHne A
(cnpaBo4HOe)

PekoMeHaaLUU No NOAKNIOYEHUIO 3NEKTPUUYECKOro o6opyaoBaHUs K 3KBUBaNeHTY CeTU NUTaHUA

A.1 BBeaeHwne

B HacToswem npunoXxXeHnn N3noXeHbl pekoMeHaaummn, oTHOCALWMECH K MCNONb30BaHMIO MeToaoB oueHkn WPT,
CO3aBaeMbIX 3NEKTPUYECKMM 0bopyaoBaHmnem B nonoce yactoT o1 9 kl'y ao 30 MIMu, n cnocobbl nogknioveHnst 06opyao-
BaHnA K SCI1 npu namepeHnn Hanpsxkennsa VIPIT Ha 3axxnmax nutanms. PasnnyHble cnyvawu, BCTpeYaowmnecss Ha npakTmn-
KE, U COOTBETCTBYIOLWME METOALI N3MEPEHUS AN TAKUX CrNyyYaeB npeacraBierbl B Tabnuue A.1.

B pasgene A.2 npeacrasneHbl criydamn, kKorga pacnpoctpaHeHne nomMexu ot ucnbityemoro IC MmoXeT NponcxoanTb:

a) 3a cYeT HaBOAKM BAOMNb NOAKMIOYEHHbIX CETEBbLIX MPOBOAOB (HA 3KBUBAINEHTHLIX CXeMaxX NpeacTaBneHbl Napa-
mMetTpamun £, un [;);

b) 3a cyeT nanyveHmns m CBA3N C NOAKNIOYEHHBIMW CETEBLIMU MPOBOAAMM (HA 3KBUBASIEHTHLIX CXEMax NpeacTas-
neHbl NapameTtpamu £, u ).

[TpeobnagaHne KOHAYKTUBHbLIX UMK n3nyvaemblX coctaBnsiowmx MPI 6yaeT B HEKOTOPOW CTENEHN 3aBUCETb OT
pasmeweHuns ncnbityemoro TC OTHOCUTENBHO OMOPHOro 3a3emMreHus {B YHaCcTHOCTU, OT crnocoba nogknioyYeHns K ONOPHO-
MY 3a3eMINEHUIO) N BUAA NPoBoAoB Mmexay ncnbityemoim TC n SCT (3KpaHMPOBaHHbIN UM HESKPAHUPOBAHHbLIW Kabenb).

A.2 Knaccudpumkayuma BO3MOXHbIX Cry4vyaeB

A.21 Xopowo a3KkpaHmpoBaHHoe TC ¢ HegocTaTOuHOM hmunbTpaumen (cm. pucyHkm A1, A.2)

B aTom cnyyae npeobnagaet koHAyKTMBHas coctaenswowas VPl otobpaxaemas Tokom /.. Tok /, npoxoguT oT
nenbityemoro TC K SkBUBaneHTy ceTn nutannsi. CoOoTBETCTBEHHO, HanpsikeHne U, Bo3pacTaeT ¢ yBerIMYeHNEM €MKOCTU
C, mexay skpaHom ucrnbityemoro TC n onopHbimM 3azemnexHmem (cm. pucyHok A.1). Hanpspkenne U, Byaet makcumarb-
Hbim (U, = Z I, = E,), KOorga nonHoe ConpoTUBNEHNE NUHUK BO3BpaTa Toka DyaeT MUHMManbHbIM, €Cnn eMKocTb C,

byaeTt HENOCPEeACTBEHHO «3aKOPO4YEHa» UMK 3a CYHET NPUMEHEHNSA 3KPAHUPOBAHHbLIX Kabenen nutannsa ncnoityemoro TC
(cMm. pucyHoK A.2 n pasaen A.3).

TC JKBMUBAnNeHT CeTU

JKpaHUpPOBaHHbIW MUTaHNS

E. Kabenb

— — U,

O
I 7

Cs

PucyHok A.1 — Xopowo skpanmpoBaHHoe TC ¢ HegocTaTouHOM hunbTpaunen (3kBmBaneHTHas cxema 1)

JKBUBANEHT CeTun
TC

NMATAHNA
| | I
~ —> ~

Us
- -
L (1)Ex  Ei(]; SKkpaHWpoBaHHbI I,
~ kabenb l 7
1
C2 C1

PUCYHOK A.2 — Xopowo 3kpaHnpoBaHHoe TC ¢ HegocTaTouHON hunbTpaunen (SKBMBaNEHTHasa cxema 2)

A.2.2 TC c xopowewn dmnnbTpaymen, HO C HENMONHbLIM 3KPaHNpPoOoBaHMEM (CM. PUCYHKKM A.3, A.4)

B sTom cnyyvae Tok PT1, naywmm K cetm NMTaHusl, YMEHbLLAETCH NPaKTUHECKN A0 HyNSA K npeocbnagatowmm PakTo-
POM NO CpaBHEHUIO ¢ HanpsiXXeHnem Ha ICIT MoxXeT BbITb N3Ny4YeHUe OT LWENEN B HENOJTHOM 3KPpaHe U BbICTYNAIOLWETNO
NPOBOAHUKA, OEVUCTBYIOLWENO KaK aHTEHHA.

OTOT 3pPekT mogenmpyeTcst EMKOCTbIO C,, BKNtoveHHoN mexay 34C BHYTpEHHEro NCTo4YHUKa Nnomex £, 1 onop-
HbIM 3a3emMrieHnem. 1ok /[, npoxoauT Yepes eMmkocTb C,. HacTb TOka /,, KoTopasi NpoxoanT Yepes eMKoCcTb C, Ha onopHoe
3asemIieHne, Bo3BpallaeTcs Yepes eMKocTb C,, a gpyrasi YacTb Toka /, Bo3Bpauwaetcs Yepes 9CI1. Ecnu npoeoaa nuta-
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HUS HE SKPaHWPOBaHbI (CM. PUCYHOK A.3) U NONHOE conpoTuBNeHne emkoctn C, bonblue, YeM NONHOE CONPOTUBNEHNE Z
OCI1 (BbinonHsaeTca ycnosue ZC, m<< 1), Torga 1ok [, NoYtn paBeH ToKy /, n HanpsixeHne U, nouTtun pasHo 1,Z (U, = Z1,).

Ecnun emkocTe C, yBEnNnuMBaeTCa U WYyHTUPYET CONpOTUBIEHne Z, To Hanpshkenne U, byaeT ymeHbwartbcs. Ecnn
emMkocTb C, DyaeT «3akopo4eHay 3a CYEeT BNUSHUA SKPaHUPOBaHHbLIX NPOBOAOB NUTaHmsa ucneityemoro TC (cMm. pucy-
HOK A.4), TOK [, HE NPOXoAUT Yepes conpoTuenexHne Z, n Hanpsixxedne U, Dyaet paBHO Hynio.

PunbTp PunbTp
OKBUBANEHT CeTu OKBUBAreHT CeTu
I, NMUTaHUA I, NMUTaHWUA
2 \
I I
I | B ||
C, C, C, C;
PucyHoK A.3 — TC ¢ xopowen dounbTpauymnen, Ho PucyHoK A.4 — TC ¢ xopowen dounbTpaymen, Ho
HEMOJIHbIM 3KpaHMPOBaHMEM (SKBMBaneHTHas cxema 3) HEMOMNHbIM 3KPaHNPOBaHNEM (3KBMBAarNeHTHas cxema 4)

A.2.3 O0wmmn cny4vyawn

Ha npakrtunke v akpaHnpoBaHue, n punbTpaunsa Bcerga HenmgeanbHbl. [10 3TON NpuynHe ABa yKa3aHHbIX Bbille ak-
TOpa AEVUCTBYIOT OQHOBPEMEHHO, N MOXHO pacCMOTPETbL Crlieaylowme cnydvam.

A.2.3.1 Tloga4va nutaHus Yepes aKpaHNPOBaHHbLIE NPOBOAA

Tok /1, BbI3BaHHbIV 9PPEKTOM M3NYyHEHUS, NPOTEKAET B LIENU, 3aMblKaeMOUN HYEPE3 OMNopHOe 3a3eMIeHne, BHELLHNE
noBepxHoctu akpaHa ICI1 v nposoaga cetn nutaHus. [NosTomy Ha conpoTUBIEHNE Z HE BblAENAETCA HaMNnpsXXeHne OT 3TO-
ro TOKa.

HanpsikeHne U4, cyllecTBylOLWEE HA CONPOTUBIEHNN Z, ONPEAENAETCsl UCKITIOYUTENTbHO TOKOM /1, UHXEKTUPOBaH-

HbIM B NPOBOAA CETU NMUTaAHUSA N BO3BPaLWLAOLWMMCA Yepe3 BHYTPEHHUE NoBepxHOCTU 3akpaHoB ICI1 n atnx npoBogos.
Torga HanpsixxeHne U, MakcumarnbHO:

Ncneityemoe TC OKBMBAaIeHT CeTU
I NMUTaHUSA
Ej — U,
~
I1T Cy

PUCcyHOK A.5 — Obwmn cnydvanm nogadvm nutanmsa K TC (3KBMBaneHTHas cxema 5)

A.2.3.2 [logava nntaHus vyepes HESKPaAHUPOBAaHHLIE NMPOBOAA NPU HANU4Ynn PUnNbTpa

Ecnu uncnoityemoe TC cHabxeHo s ekTUBHbIM PUNbTPOM HU3KKMX HacToT (PHY), a akpaH atoro punbTpa noa-
KNtoYeH HenocpeacTBEeHHO K 3KpaHy (kopnycy) ucneityemoro TC, TO TOK /;, naywmn oT UCTOYHMKa E, B NpoBoaa ceTu
nnTanus, bygeTt oTOUNbLTPOBAH.

[na cnyyasn, npeacraBneHHOro Ha pUcyHke A.6, npu ycnoBumn, 4To ZC1co<< 1, TOK 12, 0OyCNOBNEHHbLIN U3NYYEHNEM,
BO3BpalLLaeTcs Yepes conpoTuBneHne Z v npoBoga cetu nutanus. Torga Hanpshkenne U, cylLecTByOLWEee Ha CONPOTUB-
nennmn Z, obycrnoBneHo Tonbko 3hHEKTOM N3NYYEHUS.

JKBMBAIEHT CeTh

LS P nuTaHus
7~ L ] Ob6bIvHbIN Kabenb U,
l . ~—
ol | D& & 2
]
# Co = C;

PucyHok A.6 — lNogava nutanns vepes HESKPAHMPOBAaHHbIE NPOBOAA NPU HanNnn4um punetpa (3KBUBaneHTHas cxema o)
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A.2.3.3 Tlogava nntanna 4Yepes HEIKPaAHUPOBAaHHLIE NpoBoga (CM. pPUCYHOK A.7)

Ecnun nckniounte QUNbTp, N300paxeHHbIN Ha pUCyHKe A.6, TO TOK /, OT UCTOYHKKA E, ByaeT npoxoanTb Mo NpoBoO-
aam nutanus nenoityemoro TC (em. pucyHok A.7).

[1lo cpaBHeHUtO CO CXxemou, NpeacTaBNeHHON Ha pucyHke A.S (rae /, umeeT MakCMManbHO BO3MOXHOE 3HAYeHUE
npu nutadum TC 6e3 punbTpa HYepes SKpaHNpPoBaHHbIE NPOBOAA), 3HaYeHne /, B cxeme, NpeacTaBneHHon Ha pucyHke A.7
(nuTaHne TC B6e3 punbTpa Yepes3 HESKPaAHUPOBAHHbIE NMPOBOAA), CYLWECTBEHHO CHU3UTCS.

Ecrnm ZC,w << 1, TO cnpaBeanMBO COOTHOLLEHNE

l1 (HeaKpaHWpoBaHHbIE NPOBOAA) / I1 (3KpaHWpoBaHHbIE NPoBOAA) = ZC1 W.

Tok [, byaeT Taknm Xe, Kak B Npeablaylmux cnyvasnx, Ho Tak Kak NPOBOAHUKN HE 3KpaHMpOBaHbI, TOK [, NpoxoaunT
TaKKe vyepes conpoTmBneHne Z v nposoaa cetun nutanust. Torga Hanpsixxenne U na 3CI1 byaet o6ycnoBneHo HanoXeHu-
eM TOKOB /, W [,.

Ecnu snektpoasmxywme cunel E, n E, co3gaotcs 00WUM BHYTPEHHUM UCTOYHUKOM, 3TN TOKU CUHXPOHU3NPOBa-
Hbl, N HanpsxeHne U 3aBncuTt He Tonbko oT moayna 34C, HO n o1 dasbl.

Ha HekoTopbIX YacToTax Toku [/, u [, MOryT OblTb NPOTMBOMa3HbI U, €CNYU OHW UMEIT NPUONU3NTENBHO OONHAKOBbIE
aMnnuTyabl, TO HanpsbkeHne U DyaeT oveHb Mano, XoTsa Toku [/, u [, npu 9ToM MOryT ObITb BECbMa BENWKKW. bornee Toro,
eCcrnn YacToTa NoOMexmn MeHsIeTCs, TO MOXET MEHATLCS U pas3HOCTb has TOKOB /, U [,, B peadynbTaTte Yero HanpsixkeHme U
byaeTt BbICTPO M CYWECTBEHHO U3MEHSATBLCS.

JKBUBaANeHT CeTU

TC NMUTaHUS
| | I
OObIYHLIK KaDenp —» U,
| 7
ol | D & 2
i L1z 1
| |
—_ —
_I_Cz I | ==C;

Pucynok A.7 — lNogava nutaHusa 4epes HE3SKPaAHUPOBaHHbLIE NPoBoAA (3KBUBAaNeHTHas cxema 7)

A.3 Metoauka zazemMneHus

Eyﬂ,EM CHUTATb, YTO NOAKIKYeHNne UCTbITYEMOIO TC K 3a3eMNEHNIO BbINOITHAOT rnocpeacrteomMm CoeanHeHnHA aKpa-
Ha MNMpoBoAaoB NMNTaHUA € OMNOpPHbIM 3a3eMITEHUEM.

OTO €AUHCTBEHHOE KOPPEKTHOE pPELLEHUe, NPU KOTOPOM obecrneumnBaeTcs 3a3emMeHne, NO3BoNsAILLee pasnmiaTb
[Ba BMnaa TOKOB /, 1 [,, yKasaHHbIX Bbile. Takon Noaxoa MOXHO NCMOMb30BaTh Ha BCEX YacToTax b6e3 UCKIoYeHus.

HavacTtotax Huxe 1,6 Ml 4 MOXHO NoNy4vnTb NPaKkTUYECKN TOT XKe pe3ynbTrart, eCrnv coeguHeHne ¢ ONOpPHbLIM 3a3eM-

NTEHNEM BBINONMHAKT KOPOTKUM NPOBOAOM (He bonee 1 m), npoxoasiwmm napannenbHO CETEBOMY NPOBOAY HA PACCTOAHUA
He bonee 10 cm.

Ha vacToTax CBbllLIe HECKONbKMX Merarepl Takon ynpoLlLeHHbIM Noaxod Hago UCMONb30BaTbh C OCTOPOXHOCTLIO,
0cobeHHO Ha bonee BbICOKUX YacToTax. PekomeHayeTcs BO BCEX CNyvasix UCnonb3oBaTh 3KpaHMPOBaHHbIE NpoBoaa. Ha
bornee BbICOKMX YacToTax MOXeT noTpeboBaTbCs y4eT NONHOro CoNnpoOTUBIEHUST NPOBOAOB.

A4 YcnoBuAa 3a3zeMneHvs

A.4.1 Oowme nonoxeHwuA
A.41.1 ObOwwre npaBuna

M3 ckaszaHHOro Bbille creayeT, vTo pe3ynbTart namepeHuns HanpsixxeHns Ha ICI1 cywecTBeHHO 3aBUCUT OT TOrO,
Kaknm 0bpazom kopnyc ncnoityemoro TC coeanHeEH ¢ 3azeMmnenHmnem. [oatomy Heobxoanmo aeTanbHO ONpeaennTb yCno-
BUS 3TON0 CoeanHEHUs.

[puHUMNManbHOe AencTBMUE 3a3eMNeHNs COCTOUT, MMaBHbIM 06pas3om B pasgeneHnn Tokos /[, U [, 1 BO3MOXHOM
NPOTUBOAENCTBNN BITUAHUIO 3TUX TOKOB Ha M3MEPUTENBHYIO annapartypy (Kkotopasi namepsert HanpsixeHune U Ha conpo-
TMBneHun Z). B npegenbHOM criy4ae npm HeNnoCpeaACTBEHHOM COeAMHEHUM Koprnyca ucnbityemoro TC ¢ 3a3eMNeHnem
NPOMCXOAMT WYyHTUpOBaHne emkocTn C, BCreAcTBUE 4ero 3HaveHus Toka /i n Hanpsixenua U,y (U, = 2/, ~ E,) byayT
MakcumanbHbIMU. [1py 3TOM TOK /,, BbI3BaHHbIN 3PMEKTOM UINYHEHUS], MONMHOCTBIO MPOXOAUT Yepea 9Ty KOPOTKO3aMKHY-
Tyto Lenb n HanpsikeHne U, byaeTt paBHO HyMIO.

Ha ocHOBaHUKM CKa3aHHOIro MOXHO CPopMyrnnpoBaTh criegylowne npaswuna.
Cnegyer Bcerga npuMeHATb HenocpeacTtBeHHoe 3azemnenne TC npu ncnbitaHnm:;

a) Hemanydawuwero TC (Hanpumep, ABUraTens), T. K. B 3TOM Crny4yae naMmepeHmne gaetT MakCumarnbHOe 3Ha4YeHne
HaNpPsKeHNs MOMEX, KOTOPOE MOXET CYLECTBOBATL B YCINOBUAX IKCNNyaTaunm;
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b) nanyvatowero TC ¢ HenonHoW unbTpaunen, Korga HeT TpeboBaHUS N3MEPUTb HaNpsiKeHwe, BbI3BAHHOE
3P DHEKTOM U3NYHEHUS, U HYXXKHO U3MEPUTL TONBKO HanNpsiXeHue rnomex, obycrnoBneHHoe HeNoCpeacTBEHHON HABOAKOW
Ha NpoBoAa:

1) npu oueHke 3PPeKTMBHOCTU PuUnbTpa (HaNpUMep, Ans CXem pasBepTKU TENEBU3NOHHbLIX NMPUEMHUKOB),

2) npun oueHke B NabopatopHbIX YCNOBUAX pearnbHbIX NOMEX, co3gaBaemMblX TC, M3anydyeHne KOTOPbIX MPU HOP-
ManbHOW paboTe ByaeT NogaBneHO 3a CYET 3KPaAHUPOBaAHUSA (HANPUMeEpP, TPaHCHOPMAaTOP CUCTEMbI 3aXXUTaHUSA TONNMKUBA
anst bonnepos).

A.4.1.2 HenocpencreeHHoe 3a3emMneHune

HenocpeacTBEHHOE 3a3eMIEHNE HE OOIIKHO NPUMEHSATLCHA Npu ncnolitaHum TC B cOOTBETCTBUM C 1) nepevncne-
HUA b, NnyHKT A.4.1.1, a Takke ana TC ¢ Ka4YeCTBEHHON punbTpaunen, co3garowero 3HavYnTenbHoOe nanyvyeHne (Hanpu-
MEP, 030HATOP, MEANLMHCKAS YCTAHOBKA C AeMNOUPOBAHHbIMU KONEbaHnaMIM, AYyroBble CBAPO4YHbIE arperaTtbl U T. I.).

Bo Bcex atnx cnydasx HanpskeHne Ha ICI1 npyn HeENnocpeaCTBEHHOM 3a3eMITEHUM BECbMa Mano, a 6e3 Takoro
3a3eMNeHNA HanNpsiXKeHne NnoMmex MoXeT ObITb BONbLLMM U HEYCTONYMBLIM. YUTODOLI N3bexXaTb HEKOPPEKTHLIX U3MEPEHUN,
MOXET NoTPeboBaTLCSH BbINOMHUTL 3a3eMNeHne 4vepesd CcTaHaapTU3OBaHHbIE MOMHbIE CONMPOTUBMEHUA AN UMUTALUU
peanbHOro rnonHoOro CoNPoOTUBITEHUS NPOBOAHMKA 3aLLUTHOIO 3a3eMITEHUSA, HANpUMepP, C NOMOLLbIC APOCCENS 3alNUTHOro
3a3eMNEeHUs, KOTOPbIN AONONMHUTENBHO 0DEeCneYnBaeT HEKOTOPYIO Pa3BA3KY C KHEKAYECTBEHHbIM» COEAWHEHNEM 3aLLNT-
HOro NPoOBOAA M 3a3emMnenuns (cm. Tabnuuyy A.2).

[TpnmedaHwne—IloNnHOE CONPOTUBNEHNE TAKOIO «3NEKTPUYECKU ANMMHHOIO» nposoga B cnydae 1C knacca 3a-
WKNTb! | 0OLIMHO PaABHO NONHOMY COMPOTUBNEHUIO CETEBOW MOAENN, MPUHATOMY B KA4ECTBE OKOHEYHOW Harpy3Kku s ceTe-
BbIX 3axXnmoB TC, koTopoe obecnevmBaercs ICI1 (Bknovarowmm B cebst ntHAYKTMBHOCTL 50 MKIH m peancTop 1 Om). Npwn

BONbWNX ToKax (MTObLI N3bexarb TPYAHOCTEN C OTBOAOM TENA) SKBUBANEHT MOXET COCTOATb TOMTBKO U3 UHAYKTUBHOCTW
50 MK H.

A.4.1.3 OTcyTcTBMe 3a3eMneHns

[Tpyn OTCYTCTBUN KaAKOro-nnbo 3azeMneHnst HanpsiKeHne Ha SKBUBANEHTE CETU NUTAHUSA 0BYCNOBNEHO CNOXEHNEM
TOKOB /, 1 [,,. VIamepeHne MOXHO cunTaTth BbINMONHEHHbIM TONbKO B TOM Crny4vae, Korga OguH U3 3TUX TOKOB YMEHbLIAEeTCS
00 HyNA, unu korga ncenbityemoe [ C o4eHb XOpOoLWo 3KPaHUPOBaHO, HO UMEET HEMONHYI0 hunbTpauunto (Hanpumep, 4Bu-
ratenn), nnm korga TC nMmeeTt 04YeHb XOPOoLWyio punbTpaunto, HO Co3gaeT UanydyeHne (Hanpumep, TENEBU3NOHHLIN MPU-
€MHMK, O30HATOP U T. M.).

[TpunmeyvaHnwune—Ecnunpnananmae L (ana TC knacca 3awmtbl 1) HEOBX0AMMO YMEHBLWNTB TOK /1 @ NONHOE CO-
NPOTUBIEHUE (COornacHo npumevaHuio K A.4.1.2) HeCywecTBEHHO, TO B KOHTYP NPOBOAHUKA 3a3eMITEHUS MOXHO YCTaHO-
BUTb BY gpoccenu ¢ 60nblWMM MOMHbIM CONPOTUBNEHNEM (MHAYKTUBHOCTL 1,6 MIH).

OObIYHO M3MeEpeHne aaeT BO3MOXHOCTb onpegenntb obuwee 3Hadenme WPI1, He no3Bonsas npou3BecTw
Kakoe-nnbo pasgeneHne cocTaBnsloWmMX no nx dousndeckon npupoae. lNpu aTom pesynbrtathl CipaBeasIMBbl TONBKO AN
TEX YCNOBUW, KOTOPbIE CYLLECTBOBANN BO BPEMS UCMbITAHUA. ITU YCNOBUA AOIMKHbI ObITh YeTKO onpegenerbl. JomKHbl
ObiTb yKa3aHbl 3HAYEHUA EMKOCTU Pa3fNYHbIX 3NEMEHTOB MUCMbITyemMoro TC OTHOCUTENBHO OMOPHOro 3a3eMIleHUs
(HANpuMep, EMKOCTb NIMHUKM Nnepeaa4n OT aHTEeHHbI B criydae TB npuemHuka).

Kpome TOro, namepeHmne Ha OgHOW MPOU3BOIIbHOW 4YacToTe MOIyT HE OBbiTb PENPE3EeHTATUBHBLIMU, €CIIN HA 3TOW
JyactoTe ToKu /; 1 I, HaxogATCA B NpoTuBomase. B sTom criydae Heobxoanmo NpoBeCT U3SMEPEHNA B HEKOTOPOWU MONoce
4acToT.

A.4.2 Knaccundumkauma TMNOBbLIX YCNOBUN UCTNLITAHNN

B tabnuuax A.1 n A.2 0606LEHbI pasnnyHble YCNOBUA UCMNbITAHUN U yKa3aHbl BUAbLlI TC, NCNbITbIBAEMbIE B 3TUX
YCNOBUAX, @ TaKXKe yKkasaHa omandeckas npupoaa HanpsxxeHus VPl U, namepsaemoro Ha conpoTUBNEHNN 3KBUBAlNeHTa
cetn nutanusa Z. [NpnBegeHbl pekoMmeHgaunm, KoTopbie He0BX04NMMO BbINOMHUTL NPY NPOBEAEHUN U3MEPEHUN.

A.5 NMoaknro4veHne ICI1 B KavecTBE NPOOHMKA HANMPAXEeHNA

NamepeHnuns KoHAYKTUBHbIX PTT oTncnbityembix TC ¢ Bonbwmnmm pabovmmm Tokamm MOTyT Bbl3blBaTb TPYAHOCTMW.

Ons nonocel vactot otr 9 go 150 kl'u (n go 30 MIu) cywecTBYIOT 3KBMBANEHTLl CETU NUTAHUSA C HOMUHAIbHbLIM
TOKOM NpubnmnantensHo 25 A.

JKBMBAleHTbl cCeTu NnuTaHua ansa nonocel Yactot ot 150 kl'y go 30 MI'y (nHaykTnBHOCTL 50 MK H M napannensHO
en peanctop 50 Om), Kak npaBuno, UMeKT HOMUHaNbHbIN TOK Ao 200 A.

TC ¢ 6onee BbICOKUM HOMUMHAIbHbIM 3HAYEHMEM TOKA MOXHO UCNbITbIBATb, UCnonb3ys JCI1 B kavecTBe NPobHMKA
HanpsXKeHus. Takoe anbTepHaATUBHOE pPeLleHne TakxKe Nnosie3Ho npu namepeHumn Ha mecrte akcnnyartauum TC, ecnun Ha
3TOT METO4 UMEETCH CChINKa B NPUMEHAEMOM CTaHOAAapTe, PacnpoCTPaHAILWEMCH HA NPOAYKLUMUIO.
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LLIUM

KoHdurypauums 1. npuMeHeHne B KayecTBe
V-3CN LLInHa saseMneHuns

cnbiTyemoe V-9CI1
TC — 50 Om
.

CeTb
N3MepuUTenbHbIN
NPUEMHUK
KoHurypauus 2: npumeHenue V-9CI[1
B KavecTBe npobHuKa HanpskeHus
> 30...50 MkI'H
cnbiTyemoe
TC ]

B Ka4eCcTBe
NpoBbHUKa CM. npumevdaHme

N3meputenbHbIN
NPUEMHUK

CeTb

[MTpumeyanwune—LlUtbipn BXogHoro paszbema nutannsa ICI1 gonxHbl ObITh 3aKPLIThI 3ALWUTHBIM U30NUPYIO-

KOXYXOM.

PucyHok A.8 — KoHurypaumm nenbsitaHmm ¢ npumeHeHnem 9CI

Tabnwua A1 — Ycnosus ucnoitaHnm gnsa TC pasnuyHbiX BUAOB (4actb 1)

TC 1 ero xapaktepucTmkm

[leTanu, kKacatwLuecs

NMUHbI

MeTtoa nogknioHeHUs BaXkHeulLumne xapakTepucTuku Namepseman senuynMHa 13MEDEHU
[Tpumepsl TC
3azemneHune | AanydveHune | PunbTpaumns
OB LI b IlBurare- Cnaboe YMepeH- PeanbHast nomexa| YpoBeHb WPI1 3a-
Ny, ObITOBbIE Has (yMEHbLIEHHAs), 00-|BUCAT OT 3HA4YeHUS
3N1EKTPOYyCTa- yCrnoBreHHasi TONbKO |eMKocTu C,.
C HOBKMW NHXEKTUPYEMBIM  TO-
Kom /,
Heobxoanmo TOY-
O30HaTo- O4yeHb PeanbHasa nomexa,
bl xopolwas |o6ycnosnenHas Tonb-| o cand b HOHNOKEHNE
i i KO¥OKOM nanyyenus /., | Yo TanOBKM - OTHOCH-
Gea Y 2/ TENbHO  3a3eMIMNeHus
MeanumH- | 353emnenus [lonHas nomexa oT|[unn  ykasatb 3Hade-
CKne COBMELLEHUSA nByXx|Hue C.
YCTaHOBKU BblLLEYKA3aHHbIX BO3-
OBLIUHbI [yroeas aevcteum I, n [
kaberb cBapKa YmepeH-
c Has ;
TB npuewm- WITBHOE NBa Bo3genctBus| KamepeHue cnepay-
R=2 HUKW [, n |, Ha onpeaeneH-|eT NOBTOPUTb, MEHSIS
(pasBepTKa) HbIX YacTtoTax MOryT|4actoTy
ObITb B NpoTnBogase
2a36M OueHb PeanbHas nomexa,| [lonoxeHne ycTa-
Xopowas |cyuwecrtsylowas Mnpu|HOBKU OTHOCUTENBHO
neHune
NOZKITHO HanMM4YuKu MPoBOdAa 3a-|3a3eMIIEHUS  OOIMKHO
GEHO 3eMINeHnss  TUNOBOW |BbiTb BbIOPAHO TakK,

4TObbl RC 0 < 1
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Tabnwuua A2 — Ycnosus ucnoitaHnm gnst TC pasnnyHbiX BUAOB (4acTb 2)

Namepaemasn eTanu, KacarwLmnecs
MeToa noakntoveHus Tun TC P [Tpumepsl TC a ’ "
BEJIMHNHA N3IMEepPeHNH
Hewnanyvawowme MakcnmanbHas pe- Bce aBuratenn ¢
IKDEHUPOBAHHIIA YCTAHOBKW C 3a)XMMOM | anbHas nomexa (em-|3aXuMoM  3asemrie-
~  kabenb 3a3eMIieHus kocTb C, «3akopo4e- |Husl
AW -

|z

Ha» )

Nany4valowme ycTa-
HOBKM (Korga Tpeby-
eTCA N3MEPUTb TOJb-
KO MNMOMEXU OT TOKa,
NPOXo4sWeEro B CeTb
NMUTaHNA)

[lpoBepka apdek-
TUBHOCTW  3KPaHUPO-
BaHWUA

TB npnemHunku,
MeanunHckume
YCTAHOBKMN,
O30HaTOopHI,
[lyroBasi cBapka

PeanbHass nomexa
OT YCTaHOBKW, KOTO-
pasg npu  TUNOBbIX
YCITOBUAX SKCMnyara-
LMK A0IMKHA BbIThb XO-
POLLO 3KPAHUPOBAHA

TpaHchopmaTopsl,
CUCTEMA  3aXUIraHUS
MacCIsiHbIX FTOpPernoK.

LacTb  3KpaHUpo-
BaHHOW COOPKU, UCMbI-
TbiBAeMast OTAENbHO

GKpaHUPOBaHHbINA

; OUNbTP

{—
OObIYHBIA Kabenb Z

YCTaHOBKN C NNO-
XOWU OuUnbTpaUunen
(korga Tpebyercs ns-
MEPUTL TOJTBKO NMOME-
XU, CO3aBaeMble U3-
NyYeHneM)

[lpoBepka apdek-
TUBHOCTU  3SKPaHUPO-
BaHUS

TB npnemuumnku,
BY  npombilineH-
Hbl€ YCTaHOBKW

PeanbHas nomexa
OT YCTAHOBKW, KOTO-
pasg npu  TUNOBbIX
YCITOBUSIX 3KCyaTa-
UMM OOIMKHa ObiTb
cHabxeHa s ekTuB-
HbIM OUNBTPOM

JItOMMHECULEHTHbIE
CBETUINbHUKN

[TonoxeHne ycra-
HOBKW OTHOCUTEIbHO
3a3eMEeHNa  OOIHKHO
ObiTb BbIOpaAHO TaK,
4T0bbl RC 0 < 1
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[MpnnoxeHnve B
(cnpaBo4HoOe€)

[MpMeHeHue aHanNnU3aTopoB CNeKTPa U CKaHUPYIOLWKUX NPUeMHUKOB

B.1 BBepneHwue

[Tpy ncnonb3oBaHMKM aHANN3aTOPOB CNEKTPA U CKAHUPYIOLWMX NPUEMHUKOB HEOHBX0AUMO NPUHUMATL BO BHUMAHUE
criegyrowme XapakTepucTuku.

B.2 lNeperpy3ka

bonbwnHCTBO aHann3aTopoB cnekrpa He nmeet BY npecenekuun B nonoce 4vacrtot go 2000 Ml u, 1. e. BXOOHOW
curHan nogaeTcs HEMOCPEACTBEHHO HA LUMPOKOMNONOCHbLIM cMecuTernb. [1pn aToM amnnutyaa curHana B CMecuTene aosx-
Ha ObITb HEe Bonee 150 mB, uTOOLI 0BecnevnTb NMHENHYIO PaboTy aHanuaartopa CNekTpa, He AONYCTUTb ero NEPErpy3kun
UNn BbiXxoaa u3a ctpos. [ns ymeHbLlWeHNS BXOAHOIO CUrHana CMecuTens Ao 3Toro ypoBHSA MOXET NoTpeboBaTbCs BBEE-
HUe 3aTyxaHus (UK AoNONHUTENBbHOW npecenekymn) no BY.

B.3 JIlInHenHoCTb

JINHENHOCTL MOXHO NPOBEPUTL, U3MEPSASA YPOBEHb UCCIIeayeMoro curHana u noBTopsAsa 9TO U3MepeHue nocre
YCTAHOBKM aTTeHlaTtopa ¢ 3atyxanmem (X > 6 gb) Ha BXxoAde N3MEPUTENBHOINO yCTPONCTBA UNKU NpeaycunuTens (ecnu
ncnonbayetcs). Ecnn nameputenbHas cuctema nNUHENHa, TO HOBOE NOKa3aHue U3MEPUTENIbHOIO YyCTPOUCTBA OOJTKHO
oTnunyaTtbesa He bonee Yem Ha (X + 0,5) ogb oT nepBoOro nokasaHus.

B.4 N3sbupaTtenbHOCTL

[na KOPPEKTHOro MamepeHus Kak LWMPOKONOMOCHbLIX, Tak U y3kononocHelX VPl wupnHa nonockl nponyckaHus
N3MEPUTENBHBLIX YCTPOWUCTB AOMKHA cooTBeTCcTBOBaTL TpeboBanusam FOCT P 51318.16.1.1.

B.5 UmMmnynbcHan xapakTepucTuka

MmnynbcHasa xapaktepncTuka namepuTenbHOro yCTPOUCTBA C KBA3UMUKOBLIM OETEKTUPOBAHUEM MPOBEPAETCSH C
NOMOLLbIO UCNbITATENbHbLIX KANMOPOBOYHLIX UMMYNbCOB, NapamMmeTpbl KOTOPbIX ycTaHoBNeHbl B fOCT P 5§1318.16.1.1.

YT100bI BLINONHUTBL TPEOOBAHUA MO NMUHEWHOCTU NPU DONbLLOM MMKOBOM HaNPSXEHUU UCNbITATENbHbIX Kannbpo-
BOYHbIX UMNYINbCOB, TPebyeTcs BBeCTU 3aTyxaHue no BY 40 ab unn 6onee. lNpn 3T0M yMEHbLLAETCSH YYBCTBUTENBHOCTb U
CTaHOBUTCS HEBO3MOXHbIM U3MEPEHNE NMMNYITBCOB C HU3KOW YaCcTOTON NOBTOPEHUSA N OTAENBbHbLIX KANTMBPOBOYHbLIX UCTIbI-
TaTeNbHbIX UMNYNbLCOB B nonocax 4actot B, C v D. Ecnn 4o namepntenbHON yCTAaHOBKM CTOUT PUNbTP NPEeCcenekymnn,
3HavYeHue 3aTtyxaHms no BY MoXHO yMmeHbWNTb. PUNbTP OrpaHNYNBaET WNPUHY CNEKTPa KannbpoBOYHOIO UCNbITaTEb-
HOIro UMIMyIbCa CO CTOPOHbI CMECUTENA.

B.6 lnkoBoe geTeKktnpoBaHue

Pexnm ctaHgapTHOro (MMKOBOro) AeTEKTUPOBAHUS obecnevmBaeT NokasaHue, KoTopoe, B NpuHUMne, He bbiBaeT

MEeHbLLE KBA3UMNMWKOBOIo NOKa3aHws.
3amepeHns ¢ NMKOBbIM AETEKTOPOM obecneymBaloT bonee 6bICTpOe CKAaHMPOBAHUE MO YacTOTE, YEM U3MEPEHUSA C

KBa3UMUKOBbIM AETEKTOPOM. [locne namepeHnm ¢ NMKOBbIM AETEKTOPOM HEODXOAMMO MPOBECTU NOBTOPHOE U3MEPEHNE
T€X CUTHarnoB, KOTOpPblie BNM3KN K HOPMaM Ha NOMEXWU, UCMOMb3ys KBA3UMNWKOBOE AETEKTUPOBAHME.

B.7 CKopoCcTb CKAHUPOBAHWA NO 4YacToOTE

CKOpOCTb CKAHMPOBAaHUS MO YacToTe BblibupatoT B 3aBucumoctu ot nonocbl Hactot CACTIP, B koTopon npoBoasAT
N3MEPEHNS N TUNAa geTekropa. MuHnmanbHoe BpeMS pasBepTKU (MakCUMarbHas CKOPOCTb CKAHUPOBAHUS) NPUBEAEHO B
Tabnunue B.1.

Tabnwuua B.1— MuHumanbHoe BpeMsi pasBepTkM (MakCcumMmarbHasi CKOPOCTb CKAHMPOBaHWUS) NP NUMKOBOM N KBA3UIMWU-
KOBOM OETEKTUPOBAHUN

MuHuManbHOE BpemMsi pasBepTKU

(Bpems pa3BepTKM HA €AUHULLY YACTOTbl CKAHUPOBAHUA)
[Monoca 4actor CACIIP

[TMKOBbIN OEeTeKTOop KBa3unuKoOBLIN OEeTEKTOP
A 100 mc/kl u 20 c/kl'u
B 100 mc/MI 1 200 c/Ml'u
CnbD 1 mc/MI U 20 c/MI 1

42



[OCT P 51318.16.2.1—2008

B ananusartope cnekrpa v CKaHUPYIoWEM N3MEPUTENBHOM YCTPONCTBE B PUKCUPOBAHHOM PEXMUME HACTPOUKN Be3
CKaAHUPOBaHWUS BPEMS Pa3BEPTKU OTODpaXXeHNs MOXHO HACTpauBaTh HE B 3aBUCMMOCTU OT peXnMa AeTEKTUPOBAHUSA, a B
COOTBETCTBUU C XapakTepom nomex. Ecnm ypoeerb VIPI1 HeycTOM4MB, TO Ans onpeaeneHnsa makcmmyma (cm. 6.4.1) spe-
MS HAONIOAEHWS 3a MOKA3aHUAMN N3MEPUTENBHOIO YCTPONUCTBA AOIMKHO BbIThb HE MeHee 15 C.

B.8 ®ukcauma curHanos

Cnektp npepbiBUCTLBIX NP1 MmOXHO 3apernctpupoBarb Npv NMMKOBOM AETEKTUPOBAHNN N COXPaHUTbL Pe3ynbTaThl B
UMPOBOM BUAe, €CNN 3TO NpeaycmMoTpeHo. MHOrokpatHble BbICTpble YaCTOTHbIE CKAHUPOBAHUS YMEHBLLLAKOT BPEMS
OUKcauum no CPpaBHEHNIO C OAHON MealTeHHOW pa3BEPTKOMN.

UTobbI HE AONYCTUTL KAaKOU-NMBO CUMHXPOHMU3AUUK C NOMEXON U, cneaoBaTernbHO, HE 3aMacKupoBaTb €€, BPEMS
3anycka pasBepToK AOMKHO MeHATbCA. [TonHoe Bpems HabnwgeHus ans ncecnegyeMmon nonockl 4YactoT AOMKHO ObiTh
bonblie nHTepBana mexay nmnynscamm VPTI.

B 3aBncnmoctu ot Bnga VNPl namepeHnsa ¢ npuMmeHeHneM nMKOBOIro AeTeKTopa MOryT nofiHOCTbIO UMK YaCTUYHO
3aMEHUTb U3MEPEHUS C MPUMEHEHUEM KBA3UMUKOBOro AeTeKkTopa. Torga Ha vacrtortax, rae obHapyXeHbl MakKCUMyMb!
N3NyvYeHns, cnegyeTt NPOBECTU NOBTOPHbLIE N3MEPEHUS C KBA3UMNUKOBLIM 4ETEKTOPOM.

B.9 [etekTnpoBaHue cpeaHUX 3HAYEHUN

[eTekTnpoBaHne cpegHux 3Ha4YeHUN C NOMOLLBLIO aHanuaaTtopa cnekTpa NpPoBoOAAT, YMEHbLUAA WUPUHY NOOCHI
BUaeocurHana go toro MOMeHTa, Nnoka He ByaeTt O4YeBUAHO, YTO AarbHENLLIEro CHUXEHNA OTODpaXKaemoro curHana He
NPONCXOONT.

Ins obecnevyeHns KannbpoBKM aMmnNnNUTyg HEODX0ANMO YBENMUYUTL BPEMSA PA3BEPTKN U YMEHBLUNTL LUMPUHY NONO-

Cbl BugeocurHana. eTekTtop M3MepuTenbHOro ycTpoucrtea AOIMKEH UCNONbL30OBATLCHA B NIMHEMHOM pexume. [locne
BbINONHEHWUSA NMMIMHENHOIO AEeTEKTUPOBAHUS CUTHAN OTODpaXeHns MOXHO npeobpasoBaTb norapnMUYECcKN.
PEXUM NorapupmMmmnyeckoro oTobpaxeHns aMmnnmuTya MOXHO UCNONb30BaTh, HAaNpPUMep, Ans bonee NPocToro pas-
OeneHns y3KOMoNOCHbIX U LUMPOKONONOCHbIX curHanoB. OTobpaxaemoe 3Ha4YeHne — 3T0 cpeaHee 3HaveHue ormbato-
wen curHana Ha Bboixoge MY B norapupmmyeckom macwrtabe. 310 nNpuBoaAUT K Bonee CUNbHOMY 3aTyxXaHUIo
LM POKOMONOCHbBIX CUTHANOB, YEM B PEXUME NUHENHOIO AeTeKTUpoBaHUA. OTobpaXXeHne y3KONONOCHbIX CUTHAMOB MNPw
3TOM He nameHsietcsl. Noatomy duneTpaymns BugeocurHana B norapnpmmueckom pexnme Hanbonee nonesHa anst oOUeH-
KW Y3KOMOMNOCHOM COCTaBMAWEN B CNEKTPE, UMetoLlwem 0ba Bnaa cocTaBnsoWwmX.

B.10 HYyBcTBUTENbHOCTL

UyBCTBUTENBHOCTb MOXHO YBENUYUTL 3a CHET nNpegBaputTenbHoro yeunedus no BY. nsa obecnevyenns NMHENHOCTH
BCEW CUCTEMbI YPOBEHb CUrHana, MNOCTyrnarkwLWero Ha npeaBapuTENbHbIM YCUIMUTENb, AOIMKEH PEeryrimpoBaTtbCs C
NOMOLLbIO aTTeHtoaTopa.

UyBCTBUTENBHOCTL K YPE3BLIYANHO LUMPOKOMNONOCHOMY U3NYYEHUIO, NPU KOTOPOM TpebyeTcsa BonbLloe 3aTyXaHne
no BY ana obecneveHnss NMHEMHOCTU CUCTEMbI MOXHO YBENNYNTL C NOMOLWBIO YCTAaHOBKM hunbTpoB BY npecenekunmn Ao
aHanuaartopa cnekrpa.

PUNbTPLI CHUXAIOT MUKOBYIC aMnnnTyay WNPOKOMNONIOCHON NOMEXU, YTO MO3BONAET YMEHbLWNTL 3aTyxaHne no BY.
ITN PUNBTPLI TAKXKE MOryT NOHaA0bUTLCA ANs NogaBneHnsa unu ocnabneHnsa CUNbHbIX BHEMNONOCHbBIX CUTHANOB U Bbl3bl-
BAaeMbIX UMM NMPOAYKTOB MHTEPMOAYNAUMK. [1pn ncnonb3oBaHnm Taknx punbTPoB NX cneayeT kanmbpoBaTth € NOMOLLbIO
LLMPOKONONOCHbBIX CUTHANOB.

B.11 ToyHOCTbL namepeHna amnnntyAabl

O4YHOCTb MU3MEPEHUSA aMNNIUTYAbl U3MEPUTENBHBIM YCTPOUCTBOM MOXHO NPOBEPUTL C MOMOLLbIO reHepaTopa Cur-
HanoB, N3AMepUTENsl MOWHOCTK U TOYHOro atTeHtaTopa. [lns oueHKn NorpelHoOCTeN Takon NPOBEPKU crieayeTt ydecTb
XapakTepucTUKMN 3TUX NpMOOpPoB, NOoTEPU B Kabene n NoTepu Ha paccornacoBaHue.
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Mpnnoxenwe C
(cnpaBo4HoOe€)

AnNroputmMm namepeHuna KOHAYKTUBHbIX UPI1 npu ucnonb3oBaHUU EeTEeKTOPOB pa3HbIX BUAOB

Ecnu B cTanpgapTax, pacnpoctpaHsitowmxcs Ha TC KOHKpeTHOro BMaa, npeaycMoTpeHo npoBeaeHne n3amepeHui ¢
KBa3UMWKOBbIM AETEKTOPOM U AETEKTOPOM CPpeaHUX 3HaYEHUI, criegyeT PYKOBOACTBOBATLCSH NPUBEAEHHbBIM HUXE anro-
PUTMOM OrnpeaeneHnsi COOTBETCTBUS HopMaM KOHAYKTUBHbIX WPI1, ntorom kotoporo siBNsieTcsi BbIBOJ OTHOCUTEIBHO
NPOXOXAEHUA! HENPOXOXAEHUA TEXHUYECKUM CPedCTBOM UCMbITAHUW HA COOTBETCTBUE.

BapuaHT 1

[TMKOBbLIU OeTEeKTOpR
fa [MkoBOE 3HAYeHUE < HOPMb! HeTt
cpegHuX 3HavYeHUn?

BapuaHT 2

[MKOBOE 3HaYEeHUe < HOPMbI Her
KBA3UMUKOBBLIX 3HAMEHUI? @
KBa3nnukoBbIn AeTEeKTOp

Ha /KsasunukoBoe aHaueHue < Hopmbl\ HET
cpeaHuX 3Ha4YeHin'?
la /Keasunukoeoe 3HayeHue < HopMbl\ HET
KBa3UMNMUKOBbLIX 3HAYEHWNIA?

CpenHee 3Ha4yeHNe < HOPMbI
cpeaHuUX 3Ha4YeHUU?
[MpoxoguT He npoxogut

PucyHok C.1 — Anroputm onpegeneHuns cooresetcteusa 1C Hopmam KOHAYKTUBHBLIX PIT npu ncnonb3oBaHmnmn nMkoBoro,
KBA3UMMUKOBOIO AeTeKTopa N AeTeKTopa cpeaHuX 3Ha4YeHnm

[TpnumedvaHune— TCcuntaeTcs npoweallnm UCrnbliTaHUSA, eCIU UBMEPEHHbBbIE 3HAYEHUSA HANPSKEHUA NMOMEX CO-
oTBeTCcTBYIOT HOpMam WPT1 (kBasannukoBsble N cpegHue 3HadveHuns). McnbitaHusa npoBoasit, UCNonb3yst BapuaHT 1 unn Bapum-
aHT 2. na ontuMmmnaaymm CKOpoOCTU N3MEPEHNUN PEKOMEHAYETCH UCMONb3OBaTh BapuaHT 1.

B Criydae, ecClin coorteeTcrBne HopmMe B KBa3UTNMMKOBbLIX 3HaAYEHUAX BbINo ornpeagerneHo npn NAMepeHnHX € rnNomMmollbro
MNMKOBOIO AETEKTOpPa, BapPpnaHT 2z (HEI‘-IMHEIETCFI C NaMmepeHund KBa3ninnkoBoro SHBHEHMFI) aBnseTca bonee MEeOITeHHbIM.

ANroputm ncnebiTaHnm (CMm. pucyHok C.1) BKNoYaeT B cebs crneayowyo nocneaoBarenbHOCTb AENCTBUN.
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1) Onsa cokpaweHus BPEMEHN U3MEPEHUN HAYMHAOT MPOBEAEHUE WUCMbITAHUW C WUCMONb30BAHUEM TMUKOBOIO
neTeKkropa.

2) CpasHuBaloT nnkoBoe 3HaveHne VIPI ¢ Hopmon ans cpegHux 3HauveHum.

Ecnu ypoeeHb VIPI1 npeBbiwaeT HopMy, nepexogaT K wary 3.

Ecnu ypoeeHb VIPIT Huxe Hopmbl, — ncnbityemoe TC npoxoauT ucnbeiTaHue.

3) CpaBHuBatoT nukoBoe 3HaveHne VIPI'1 ¢ Hopmon ans KBa3unmuKoBbIX 3HAYEHUN.

Ecnu ypoeeHb VIPI1 npeBbiwaeT HopMy, nepexognT K wary 4.

Ecnu ypoeeHb VIPI'T HUXe HopMbl, nepexoaaT K wary 7.

4) BbINONHSAT N3aMepeHne ¢ NCNonb30BaHNEM KBA3UMUKOBOIO AETEKTOPA.

5) CpaBHUBAOT KBA3MnNukoBoe 3HadveHue VPl ¢ Hopmon ans cpeaHnx 3Ha4vYeHUn.

Ecnu ypoeeHb VIPI1 npeBbiwaeT HopMy, nepexogaT K wary .

Ecnu ypoBeHb VIPI1 HUXe HopMbl, — ncneityemoe TC npoxoguTt ncnbiTaHue.

6) CpasHuBaloT KBasnnmkosoe 3Havenmne VPl ¢ Hopmon ans KBA3uNMKOBbLIX 3HAYEHUN.

Ecnu ypoeeHb VIPI1 npeBbiwaet HopMmy, — ncnbiTtyemoe 1TC He npoxoguT UChbITaHUE.

Ecnu ypoeeHb VIPI'T HMXXe HopMbI, nepexoanT K wary 7.

7) BbINONHAOT namepeHne ¢ A4eTEKTOPOM CpeHUX 3HAYEHUN.

8) CpasHuBatoT cpegHee 3HadveHmne VIPI1 ¢ Hopmon ans cpeaHmnx 3HauveHun.

Ecnu ypoeeHb VIPI1 npeBbiwaet HopMmy, — ncnbityemoe 1TC He npoxoguT UChbiTaHUE.

Ecnu ypoeeHb VIPI1 HWxe Hopmbl, — ncnbityemoe TC npoxoauT ucnbsiTaHue.

Ecnv BO BpemMmsi n3MEPEHUN MUKOBbLIX 3HAYEHNIN UCMONb3YIOT CKAHUPOBAHWE MO YacToTe, TO CKOPOCTb CKAHUPOBA-

HUA creayeT perynupoBaTb Tak, YTOObl HE NPEBLICUTb HAUBLICLLUYIO CKOPOCTb CKAHUPOBAHUS, YKA3aHHYIO B MNPUNOXKE-
H1n D.
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Mpnnoxenwe D
(cnpaBo4HoOe€)

CKoOpoCTb CKaHUPOBaHUA U BpeMA U3MepeHUa NPU UCNonb30BaHUU AeTeKTopa cpeAHUX 3HaYeHUN

D.1 Obwme nonoxeHuns

B HacToswWwemM NpunoXeHmnn npmBeaeHbl peKOMeHJauUnn rno Beibopy CKOPOCTU CKAHMPOBAHUSA U BPEMEHU U3MEPE-
HUS MPU U3MEPEHUN UMMNYTIBCHbBIX MOMEX C AETEKTOPOM CpeaHNX 3HAYEHUNN.

[eTekTop cpeaHux 3Ha4YeHUN QOJIKEH BbINONHATL Cregyowme PyHKLUNN:

a) nogasrieHne MMNyNbCHOMO WymMa, YTO NO3BONAET N3MEPATL Y3KONONMoCcHbIe cocTasnstowme VPTT;

b) nogaBneHne amnnutygHon moaynsumm (AM) npu namepenmm yposHs Hecywen AM curHanos,;

c) obecneveHne NoKasaHnn B3BELLWEHHOIO NMKOBOIO 3HAYEHUA ANS NPEPbIBUCTLIX, HECTADUNBHbLIX NN «apendy-
lowmx» yakononocHolXx PN Ha ocHOBE NOCTOAHHOW BPEMEHWU CTAH4APTU3OBAHHOIO N3MEPUTENSL.
peboBaHNA K W3MEPUTENBHOMY MPUEMHUMKY Ansa nonocbl 4actor ot 9 kluy ao 1 [Ty ycTaHOBNEHbI B
[OCT P 51318.16.1.1. lpn BbIBOpE WUMPUHBI NONMOCHI BUASOCUIHANa N COOTBETCTBYIOWEN CKOPOCTU CKAHUPOBAHUA UMK
BPEMEHU U3MEPEHNSA YUUTBIBAIOT (PAKTOPLI, NPUBEOEHHLIE HUXE.

D.1.1 NopaBneHne nMNynbCHbLIX NOMeX

OnnTenbHOCTL MMMNyIbCa Tp NMIMYITbCHON NMOMEXWN HacTO ONnpeaensanT Yepes WUPUHY NMoockl HA NMPOMEXYTOYHOW
yactote ([14) B,.., a UMeHHO: Tp= 1/ B, .. ANa oUueHKn nogaBneHnst UMMNynbCHOro WymMa UCMNoNb3yloT KOSMMULNEHT
nogaBneHus a, onpeaensseMbin Kak OTHOWEHNE WWPUHBI MONoChl BuaeocurHana B K wmpuHe nonocol Ha [1Y41:

a=201Ig (Bres / Bw’deo)'

B, 1o, ONPEOENAIOT KaK LWMPUHY NONOCHl PUMNbTpa HUXHUX 4acToT, CTOSILLErO 3a AeTeKTopom ormbatouien. ns
bonee NpoaoMKUTENBHBLIX UMMYNbCOB KOIMDOUUMEHT NoJgaBneHus dyaeT MeHbLLE a.

video

MuHnmanbHoe Bpemsa ckaHnpoBaHus T, . (M MakCUMarbHY0 CKOPOCTb CKaHUpoBaHusa R . ) onpeaensoT no
dopmynam:

Ts min = (kAf) /(Bres Bw’deo); (D-1)

Rs max = Af/ Ts min = (Bres Bw’deo) / k= (D-Z)

roe Af — 4acToOTHbIM MHTEepBar;
K — KO3 PUUMEHT NPONoOpLUNOHANbHOCTN, 3aBUCALLMNA OT CKOPOCTU U3MEPUTENBHOIO NpueMHmnKka (aHanmnsartopa
cnekTpa).
[Tpy BonbWOM BpeEMEHU CKAHMPOBAHUS 3Ha4YeHne kK npubnnantenbHo pasHo 1.
MakcumanbHble CKOPOCTU CKAHNPOBAHUA U KO3 PrnumneHThl NogaBreHns MNynbCoOB NPV LWNMPUHE NMOJOChl BUAEO-
curHana 100 Ny npepctaBnenbl B Tabnuvue D.1.

Tabnwua D.1— KoadhPpurumeHTtsl nogaBneHns MMNyIbCHBIX NOMEX U CKOPOCTU CKAHUPOBAHUSA MNPU LWMPUHE MNOMNOCH!
BuaeocurHana 100 [u

[TapameTp [Tonoca vacTtot A lonoca 4actoT B [Tonockl vactot Cn D
[Tlonoca vacTtor O—150 k[ u 150 KTy — 30 MlTu 30—1000 Ml u
LLnpuHa nonocei Ha [14 B _ 200 [u Okl u 120 k[ u
MakcnmanbHas CKOpoOCTb CKAHUPOBAaHUS 17.4 k[ u/c 0,9 Mlu/c 12 Ml u/c
MakcnmanbHbIN KO3MPULUNEHT NOJABNEHNSA 6 nb 39 nb 61,5 ob

ITU 3HAYEHUSA MOXHO UCMONMb30BaTh B TEX CTaHA4AapTax, pacnpoCcTPaHAILWMXCH HA NPOAYKUMIC, B KOTOPbLIX HOPMb!
BbIPaXXEeHbl B KBA3UMUKOBLIX U CPpeaHNX 3Ha4YeHUAX Ans nonoc vyactot B n C, ecnn B KAYeCTBE MELWaloLLEero curHana npe-
nonararTcs KOpoTkme nmnynescol. cnbityemoe TC A0OMKHO COOTBETCTBOBATL 0OEUM HOPMaM.

Ecnu vactota nosTopeHus nmnynbco 6onbwe 100 Ny, a uMnynbCcHasi NoMexa He MPEBbLIWAET HOPMY, BblIPaXKeH-
HYI0 B KBA3UMWKOBbLIX 3HAYEHUSIX, TO NPU NCMNONb30BAHUN OETEKTOPA CPpeAHNX 3HAYEHUN C LUMPUHOW NONOCHI BUAEOCUTHA-
na, pasHon 100 Ny, nogaBneHne KOPOTKUX UMNYINbCOB ByaeT A4OCTATOYHbIM.

D.1.2 NopaBneHve nMnynbLCHOW NomMmexu 3a cyeT undpoBOro ycpeaHeHns

[eTektnpoBaHmne cpegHunx aHa4eHUM MOXHO BbIMOJTHUTL C NOMOLWbIC LMPOBOro ycpeaHeHns amnnnTyabl CUrHa-
na. 3KBMBANeHTHOE NogaBneHne MOXHO obecneunTb, eCrn BpeMs yecpeaHeHns obpaTHO NponopumnoHanbHOW LWWMPUHE
nonocel puneTpa BugeocurHana. B atom cnyyae KoapPpnumeHT nogaBneHns a paBeH:
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a=201g(T, B

rae T, — Bpems ycpeaHeHus (nu n3mepeHnsi) Ha KOHKPETHOW YacToTe.

FES)’

CooTBETCTBEHHO BpemMs namepeHuns 10 mc obecneunT Takom xe KosdpdnyneHT nogasneHus, YTo n nonoca BUaeo-
curHana 100 ['y. lNpenmywectBoM UMPPOBOro ycpegHEeHUN SBNAETCH HyNeBas 3agepXxka no BpeEMeEHU Npu nepexoae ¢

OAHOWN 4acTOTbl HA QPYIYIo.
C Apyron CTOpOHbI, NpU ycpeaHEHNN KOHKPETHON YacTOTbl NOBTOPEHUA UMNYIbCOB f pe3yrnbTar MOXET MEHATLCS
B 3aBUCUMOCTU OT TOro, CKONBbKO MMMNYNbCOB YyCPeaHANU: n unu n +1.

Ecrm T, fp > 10, TO BNusiHne atoro adhdekra byaet meHee 1 gb.

D.2 lNopgaBneHne aMmnnuTyaHoON MmoAaynsaumn

[ns namepenns Hecylen MmogynnpoBaHHOIO curHana HeobxoamMmo «No4aBuUTb» MOAYNAUUIO NYTEM yCpeaHEHUS
CUrHana 3a goctaTtouHO NPOAOIMKNTENBHOE BPEMS UMK 3a CHET MCNONMb30BaHUA punbTpa BUaeocurHana ¢ 4octaTtouHbIM
3aTyxaHuem Ha HWXKHUX JactoTax. Ecnu f — caman Hu3kas Yactota Mogynauuu 1 NpeanonoxXnTb, YTO MakcmMarbHas
NOrpewHoCcTb N3Mepenuns, obycnosnenHas moaynsumen 100 %, coctaBnset 1 ab, T0 Bpemsa namepennss 4omKHo ObITb
T =10/f .

D.3 U3amepeHne npepbIBUCTbLIX, HECTAOUNBbHbLIX U «ApeNdyroWnX» y3KONMOSNTOCHbIX NOMeX

B cootBetctBMM C [ OCT P 51318.16.1.1, nyHkm 6.4.3, OTKNUK HA NPEPbIBUCTbIE, HEYCTAHOBUBLLMECH UNn apendoy-
lowme yakononocHole Pl onpegensaoT no nokasaHnio B NMMKOBLIX 3HAYEHUSX MNMPU NOCTOAHHLIX BPEMEHU N3MEPUTESTBHO-
ro npunbopa, paeHbix 160 mc (ans nonoc vyactot A un B) n 100 mc (ans nonoc vactot C u D). 3TN NOCTOSAHHbIE BPEMEHMN
COOTBETCTBYIOT 3HAYEHUAM LUMPUHBI NONMOCH BuageocurHana (buneTp BTOPOro nopsgka), pasHoeim 0,64 n 1 'y coorse-
TCTBEHHO. YTODOBLI n3aMepeHnst MOXXHO BbINO CHNTATb KOPPEKTHLIMW, BPEMSA U3MEPEHNSA NPU 3TUX NONOCAX AOIMKHO ObiThb
o4veHb bonbwum (cm. Tabnuuy D.2).

Tabnunua D.2—TlloCcTosiHHbIE BPEMEHN U3MEPUTENBHOIO NPUbopa N COOTBETCTBYIOLWME 3HAYEHUSA LWWNPUHBI MONOCH!
BMAEOCUIrHaNna n MakCMMarbHbIX CKOPOCTEN CKAHNPOBAHWUS

[TapameTtp [Tonoca 4vactor A [Tonoca 4vacrtort B [Tonocwl vactot Cn D
[Tonoca pabounx YacToT O—150 k[ U 150 kl'u — 30 Ml 30—1000 Ml u
LLnpuHa nonocbli Ha [14 B 200 T Oklu 120 Kl u
[TocTOosIHHAA BpeMeHU 160 mc 160 mc 100 mc
LLinpnHa nonockl BuaeocurHana B, ;. , 0,64 ['u 0,64 ['u 110
MakcnmanbHast CKOpPOCTb CKAHUPOBAaHUA 8,9 Kl u/c 1,72 Ml u/c 8,3 Ml'u/c

TpeboeaHus Tabnuubl D.2 cnpaBeaMBbl TONBKO MPU 4YacToTE NOBTOPEHUA UMMNYNbCOB He bonee 5 ['u. [Ansa bonee

KOPOTKUX MMNYIIBCOB U BONbLUMX YacTOT MOAYIMALMN MOXHO UCMONb30BaTh BONbLUYIO LUMPUHY NONOCH! hunbTpa BUOEO-
curHana (cm. D.1.1). BecoBble pyHKUMM nMmnynbca AnNUTenbHOCTbIO 10 MC OTHOCUTENBHO YacTOThl MOBTOPEHUS UMMNYI1b-
COB f NPy OTCYETE NUKOBBLIX 3HAYeHUN (4NA JaHHOMo MeToda AETEeKTUPOBaHUA C MPUMEHEHUEM OeTeKTopa CpegHuXx
3H8‘-IEHHH npumeHeHo HanmeHoBaHne «CISPR AV») n pencrButenbHOM ycpegHeHnn «AV» npeactaBneHbl HA PUCYH-
kax D.1 n D.2 (ana noctosiHHon BpemeHn 160 mc — cm. pucyHok D.1, ansa 100 mc — cm. pucyHok D.2).

sniill
IIIIII il

OtHocuTenbHbin O
YpOBeHb, Ab

1 100 7, I'w

PucyHok D.1 — BecoBas @yHkuma mmnynsca 10 mc npu geTekTupoBaHUU NMKOBbIM AeTEKTOPOM PK, AeTEeKTOpOM cpeaHnX
3HAYEHUW NPK yyeTe NMKOBbIX 3Ha4veHnn CISPR AV n aeTekTtopom cpeHnX 3HaveHnn bes ydeTta nMkoBbIX 3Ha4YeHnn AV ans
NOCTOAHHOW BpemeHun npmnbopa 160 mc
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OTHOCcuTEenbHbIn 0

ypoOBeHb, b
) i
-60 IIII-
1 10

PucyHok D.2 — BecoBas pyHkuma nmnyneca 10 mc npu e TEKTUPOBAHUM NMUKOBLIM AeTEKTOPOM PK, AeTEKTOPOM CpeaHNX
3HAYEeHUN Npun y4eTe NMKoBbIX 3HaveHnn CISPR AV n geTektopom cpeaHnx 3HaveHmnn 6e3 ydeta NnMKoBbIX 3HaYeHnn AV ans
NOCTOSAHHOW BpemeHn npnbopa 100 mc

100 7, 'y

N3 pucyHkoB D.1 u D.2 BugHoO, 4TO pasHocTb nokasaHmm ansa getektmpoeaHusa CISPR AV (€ y4eTOM NMKOBLIX 3Ha-
YeHUn) n ana getTektnposanus AV (6e3 yveTta NUKOBbIX 3HAYEHUW) YBENNYMBAETCH MNPU YMEHbLUEHMN YaCTOTbl MOBTOPE-

HUS UMMNYTbCOB.
PasHocTb Ans fp =11 u B 3aBUCMMOCTM OT WWUMPUHBI MMNYNbCa NpeacTaBneHa Ha pucyHkax D.3, D.4.

10 100 1000
LUnpuHa umnyneca, Mc

OTHOCUTENbHbIN O
YpOBEeHb, Ab

Pucynok D.3 — lNpumep BecoBbIX PyHKUMK (MMNyNbe 1 W) npy AeTEKTUPOBAHNN MMKOBLIM AETEKTOPOM PK 1 AeTEKTOPOM
cpegHux 3HavyeHnn AV OTHOCUTESNBHO WWMPUHBI UMMYNBbCOB A5 NOCTOSAHHOW BpemeHu npmnbopa 160 mc

PK
OTHOCUTEenbHbIn O

YPOBEHb, Ab

-20

-40

10 100 1000
LUnpuHa umnynbca, Mc

-60

Pucynok D.4 — lNpumep BecoBbIX QyHKUMK (MMNynbe 1 [0) npy Ae TEKTUPOBaAHUU NUKOBbIM AeTEKTOPOM PK 1 AeTEKTOPOM
cpeaHux 3HaveHnnm AV OTHOCUTENBHO WMPUHBI UMNYINBCOB ANs NOCTOAHHOW BpemMmenu npubopa 100 mc

D.4 PekomeHayemas npoueaypa ongd aBTOMaTU3NPOBaAHHbLIX U NONMYaBTOMATU3NPOBAHHbLIX U3MEPEHUN

[Tpn ncneitannn TC, KOTOpPOE HE CO3AAaeT NPEPbLIBUCTbLIX, HEYCTAHOBUBLLNXCA UNN APeNdyIoLWnMX Y3KOMONMOCHbIX
NOMEX, PEKOMEHAYETCH UCMONb30BaTh AETEKTOP CpeaHnX 3HaAYeHUn npu nonoce punbtpa engeocurHana 100 'y, T1. e.

MMEeTb HEBONbLLOE BpEMS yecpeaHeHUs BO BPEMS NpeaBapuUTENbHOINO CKAHUPOBAaHWUA.

Ha vyacTtoTax, rge npegnonaraercsi, YTo ypoOBEeHb NOMEX DITM30K K HOPME B CPEeAHUX 3HAYEHUSIX, PEKOMEHAYETCH NPo-
BOAWTDb 3aBepLuatolee namepeHne npm bonee y3kon WMpUHE nonocsl hnnbTpa BUAeocurHana, 1. €. npu bonee npogonku-
TENBHOM BPEMEHU ycpeaHeHns (0 npoueaype NpeaBapuTenbHOro / 3aBepLluatollero MU3aMepeHns cMm. Takke pasgen 8).

[1py namepeHnn NpepbIBUCTbIX, HEYCTAHOBUBLLMXCH UMW APENPYIOWMX Y3KOMOMOCHbBIX MOMEX PEKOMEHAYETCH NPo-
BeEeHNE N3MEPEHUIN BPYUHYIO.
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[MpnnoxeHwe E
(cnpaBo4HOe)

CBegeHUA 0 COOTBETCTBUMU CCbINMOYHbLIX MeXAYHapoAHbIX CTaHAAPTOB HaLMOHaNbHbLIM CTaHgapTam
Poccumnckoun ®epgepaumu, UCNoNb3oBaHHbLIM B HAacTosILLEM cTaHAapTe B KavyecTBe HOPMaTUBHbIX
CCbINMOK

Tadbnnuya E.1

0O003HAYEHUE CChINOYHOIO
MEXIocyaapCTBEHHOIO MMM HALUWMOHANBHOIo
craHaaprta Poccuuckon Penepaymm

O603Ha4eHne U1 HAUMEHOBAaHNE CCbINOYHOro MeXXAyHapoOaHOro cTaHaapTa U YCNnoBHOE
oD03HavYeHne CTeneHn ero COOTBETCTBUA CCbINMOYHOMY HALUWUOHANbHOMY CTAHOAPTY

[OCT P 51318.11—2006 CUCTIP 11:2004 «lMpombiwineHHble Hay4YHble n meaunumHckmne (INMHM) Beicoko-
(CUCTIP 11:2004) YACTOTHbIE YCTPOUCTBA. XapaKTepPUCTUKN INMEKTPOMArHUTHbIX nomex. Hopmbl
n metoabl nameperHnn» (MOD)

[OCT P 51318.13—20006 CUNCIIP 13:2006 «PagnoBewartenbHble U TENEBU3NOHHBLIE MPUEMHUKU N CBSI-
(CUCTIP 13:2006) 3aHHOE C HUMKM 0BopyaOBaHME. XapaKTEPUCTUKN pagnonomMmex. Hopmel n MeTo-
abl namepenun» (MOD)

[OCT P 51318.14.1—2006 CUCITIP 14-1:2005 «3nekTpomMarHUTHass COBMeCTUMOCTb. TpeboBaHusa Ans
(CUCTIP 14-1:2005) ObITOBLIX MNPUOOPOB, SNEKTPUYHECKUX WHCTPYMEHTOB W aHanorm4yHbIX
yCTponcTB. Hactb 1. Imucens anekTpomMmarHnTHelx nomex» (MOD)

[OCT P 51318.16.1.1—2007 CUCTIP 16-1-1:2006 «TpeboBaHus K annapaTtype ans namepeHuss napamerT-
(CUCTIP 16-1-1:2006) POB MHAOYCTPUAanbHbIX PaguonoMmex n noMexoycTounudmBoCcTn N MeTogbl N3me-
peHnn. Hacte 1-1. Annapartypa 4ns namepeHns napamMmeTpoB MHAYCTPUAaIbHbIX
pagnonomMmex n nomexoycrondmsoctu. MameputenoHas annapatypa» (MOD)

[OCT P 51318.16.1.2—2007 CUCTIP 16-1-2:2006 «TpeboBaHus K annapaTtype ans namepeHust paguono-
(CUCITIP 16-1-2:2006) MEX U MOMEeXoyCcTOMYMBOCTU U MeToAbl namepeHnn. Hacrte 1-2. Annaparypa
011581 U3MePEHUs pagnonomex u NoMexoycTonvymBocTy. BecrnomoratenbHoe 060-
pyaoBaHue. KoHaykTnBHble pagnonomexmy» (MOD)

[OCT P 51318.16.1.3—2007 CUCTIP 16-1-3:2004 «TpeboBaHus K annapaTtype Ans namepeHust pagnono-
(CUCTIP 16-1-3:2004) MEX U MOMEXOYCTOMYMBOCTU U MeTodbl namepeHnn. Yacrte 1-3. Annaparypa
0715 U3MEPEHUS pagnonomex n NOMexoycTonvYmBoCcTr. BernomorarensHoe 060-
pyaoBaHune. MowHoctb pagunonomex» (MOD)

[OCT P 51318.16.1.4—2008 CUCTIP 16-1-4:2007 «TpeboBaHuns K annapartype ans namepeHust paguono-
(CUCITIP 16-1-4:2007) MEX U MOMEeXoycToOM4YMBOCTU U MeTodbl namepeHunn. Yacrte 1-4. Annaparypa
0715 N3MEPEHUS pagnonomMex N NoMexoycTonumBoctTn. BecnomoratensHoe 06-
opyaoBaHue. Nanyvaemslie pagnonomexmn» (MOD)

[OCT P 51318.16.4.2—2006 CUCTIP 16-4-2:2003 «TpeboBaHuns K annapaTtype ans namepeHust pagnono-

(CUCTIP 16-4-2:2003) MEX U NOMEXOYCTONYMBOCTU U MeTOAbl namepeHunn. Hacrte 4-2. Heonpegenen-
HOCTH, CTaTUCTUKA U MOZeNnnpoBaHne HopM. HeonpegeneHHOCTb NPy n3amepe-
HUsX B obnactn 3MC» (MOD)

[OCT 14777—76 MOK 60050-161:1990 «MexgyHapogHbIn 3NEKTPOTEXHUYECKUN CNoBapb. [ na-
Ba 161. QnekrpomarHuTHasa coBmectumoctb» (NEQ)

[OCT 30372—95/ MOK 60050-161:1990 «MexayHapoaHbIN 3NEKTPOTEXHNYECKNIN CroBapsb. [ na-

[OCT P 50397—92 Ba 161. QnekrpomarHntHas coemectmmocTtb» (NEQ)

[TpumeyaHwne— B HacTtoswen Tabnuue ncnonb3oBaHb! criegyowme 0603Ha4YEHNS CTENEHN COOTBETCTBUS
CTaHaapTOB:

MOD — moanduumpoBaHHbIN CTAHOAPT;
NEQ — He3KBMBanNeHTHbIN CTaHOapT.
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[OCT P 51318.16.2.1—2008

budnuorpadua

1] MOK 60050-161:1990 MexayHapoaHbin 3NEKTpOTEXHNYEeCKMn cnoBapb. [naea 161. 3nekrpomarHuTHas
COBMECTUMOCTb
(IEC 60050-161:1990) (International electrotechnical vocabulary. Chapter 161. Electromagnetic compatibility)

YAK 621.396/.397.001.4:006.354 OKC 33.100 902

KnoveBkle CnoBa: anekTpoMarHMTtHas COBMeCTUMOCTb, MHAYCTpUanebHble pagunonomexmn (MPI1), KoHOyKTUB-
Hble PI1, aeTekTopbl (KBA3UNMKOBLIN, cpedHUN, cpegHekBagpaTniecknin), skBUBaneHT ceT NUTaHnA, HOp-
Mbl, METOObl U3MEPEHNN
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