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MNMpeaucnosue

Llenu n npnHumnel ctaHaapTusaumm B Poccunckon ®epepaumm yctaHoBneHsl deaepanbHbiM 3aKOHOM
0T 27 pekabps 2002 r. Ne 184-d3 «O TexHM4YeCcKOM perynmpoBaHMmny, a npasuna npMMeHeHNst HauNoHanbHbIX
ctaHgapTtoB Poccuiickon ®egepaunmm — FOCT P 1.0—2004 «CtaHpaptmnsaums B Poccunckon ®egepauuu.
OCHOBHbIE NMOMOXEHUS»

CBepeHusA o cTaHpapTe

1 PABPABOTAH ®I'YT «JleHnHrpagckum oTpacneBon Hay4yHO-UCCnegoBaTenbCKMm MHCTUTYT paanoy
(JTOHMWNP) n TexHnyeckum komuTeToM no ctaHgapTusaumm TK 30 «OnekrpomarHMTHas COBMECTUMOCTb TEX-
HUYeCKnx cpeacTB» Ha OCHOBE COBCTBEHHOMO ayTEHTUYHOMO NepeBofa cTaHdapTa, YKasaHHoro B nNyHkTe 4

2 BHECEH TexHu4eckum komuteToM no ctaHaaptusaumm TK 30 «3nekTpomarHutHas COBMECTUMOCTb
TEXHUYECKMNX CPEACTBY

3 YTBEPXOEH W BBEJEH B OEWCTBMUE lMpukasom deaepanbHOro areHTcTBa Mo TEXHUYECKOMY
perynmpoBaHuio u meTtpororim ot 25 gekabps 2008 r. Ne 724-ct

4 Hactoswmin ctaHgapT SBndeTcs MoanuuMpoBaHHbIM MO OTHOLLEHUIO K MEXAYHapOogHOMY cTaHaap-
Ty CUCTIP 16-2-1:2005 « TexHnyeckune TpeboBaHus k annapaTtype Ansg uaMepeHus pagnornomMmex n noMexoyc-
TOMYMBOCTU M MeToabl uamepeHun. Yactb 2-1. MeTtoabl M3MEpPEHUN MOMEX M MOMEXO3aLLMLLEHHOCTH.
UamepeHne koHaykTuBHbIX nomex» (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»). [py 9ToM JoNOMHUTENbHLIE NOMOXEHUA U Tpebosa-
HWSA, BKMIOYEHHble B TEKCT cTaHgapTa Ang yyeta noTpebGHOCTEeN HauMoHanbHOW 3KOHOMMKM Poccuickon
®epepaunm 1 ocobeHHOCTeN POCCUACKOW HaLMOHarnbHOM CTaHAapTu3aumm, BolgeneHsl B TEKCTe cTaHaapTa
KYPCVBOM.

HanmeHoBaHve HacTosLwero ctaHgapTa U3MEHEHO OTHOCUTENIbHO HAaUMEHOBaHNS YKa3aHHOIO MeXAay-
HapogHoro ctaHgapTa and npusegeHus B cooteetcteue ¢ FOCT P 1.5—2004 (nogpasgen 3.5).

Mpu NpMeHeHWn HacTosALWEero cTaHgapTa PeKoOMeHAyeTCs UCMOMb30BaTb BMECTO CChINTOYHbIX MeXay-
HapoAHbIX CTaHA4apTOB COOTBETCTBYOLLME UM HaLMOHanbHble cTaHaapTbl Poccuiickon ®epepaumnn, ceeqe-
HMSA O KOTOPbIX NPUBEAEHbI B NPUNoXeHun E

5 BBEJEH BIMEPBbIE

UHopmayusi 06 usMeHeHuUsix K Hacmoswemy cmaHdapmy nybnukyemcs 8 exe2o0Ho u3zdagaeMom
UHGbopMaUyUOHHOM yKa3zamerne «HayuoHarnsHbie crmaHdapmabi», @ meKcm Uu3MeHeHUU U rornpasoKk — 8 exe-
MecCsiYHO u3dasaeMbiX UHOPMaUUOHHbLIX ykazamensix «HayuoHanbHbie cmaHOapmbl». B criyyae nepe-
cMompa (3aMeHbl) unu OomMeHbl Hacmosiujeeo cmaHOapma coomeemcmeyoulee ysedomieHue bydem
ornybIIuKo8aHO 8 exxeMecsiHHO u3ddasaeMoM UHGhOpMaUUOHHOM yKazamerie «HauuoHarnbHble cmaHdapmei».
Coomeemcmeyrowjas uHghopmauusi, yeedoMreHus1 U MeKCMbl pa3mMewaromcsi makxe 8 uHghopmMayuoHHOU
cucmeme obujeeo nonb308aHuUsi — Ha oghuyuanbHom catime ®edeparibHO20 azeHmemaa rno MexHUYeCcKoMy
peaynuposaHuro u Memposoauu 8 cemu lHmepHem
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NMpepancnosune k CUCIIP 16-2-1:2005

MexayHapoaHbii ctaHgapt CUCTIP 16-2-1:2005 nogrotoBneH MexxayHapoaHbIM cneumnansHbiM KOMU-
TeToM no paguonomexam (CUCIIP) MexayHapooHon anekTpoTtexHudeckon kommccum (MOK), nogkomute-
ToM A «/3mepeHust pagmonomMmex n ctaTUcTMYeckne MeToabl».

HacTtosdwee obbegmHeHHoe nsganune mexagyHapoaHoro ctaHgapta CUCHIP 16-2-1:2005 skntoyaeT B
cebsa nepBoe n3gaHue, onybnukosaHHoe B 2003 r., n M3ameHeHmne 1 (2005 r.).
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HAUMWOHANBbHBLIW CTAHOAPT POCCUUCKOW OSPEODOEPALUMU

COBMEeCTUMOCTb TEXHUYECKUX cpencTB 3JIeKTpoMarHuTHas

TPEBOBAHUA K ANMAPATYPE ONA USMEPEHUA NAPAMETPOB UHAOYCTPUATIBbHbIX
PAOVUOMOMEX U MOMEXOYCTOMYUBOCTU U METOAbI U3MEPEHUA

YacTtb 21

METOObl U3BMEPEHUY NAPAMETPOB UHOYCTPUANBbHbLIX PAOUONMOMEX
M MOMEXOYCTOWYUBOCTMU.
U3MEPEHME KOHOYKTUBHbIX PAOVUOMNOMEX

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

Data BBegeHusa — 2009—07—01

1 O6GnacTb NnpuMeHeHusA

HacTtoswmin ctanHgapT siBAsieTCA OCHOBOMOMarawLlwmMM CTaH4apToOM, yCTaHaBMBAKLWMM OCHOBHbIE
NMONOXEHUS Mo N3MepPEHN0 MHAYCTpUanbHbix pagnonomex (MPIM) B nonoce yactot ot 9 klMy go 18 'y n meTo-
Obl n3mepeHnn koHAYKTMBHbIX VP B nonoce yactot oT 9 klM'y go 30 M.

2 HopmaTuBHbIe CCbINKU

B HacTosILLeM cTaHaapTe MCNoMb30BaHbl HOPMATUBHbBIE CChINKU Ha crieytowmne cTaHaapTbl:

FOCT P 51318.11—2006 (CUCIIP 11:2004) Cosmecmumocmb MEXHUYECKUX cpedcme 3/1eKmpo-
mazHumHasi. [pombiwneHHble, Hay4Hble, MeduyuHckue u beimossie (INMTHMBE) ebicokoyacmomHbsie ycmpod-
cmea. Paduoniomexu uHOycmpuarsbHble. Hopmbl U MemoOdbi udmepeHul

FOCT P 51318.13—2006 (CUCIIP 13:2006) CosmecmumMocmb MEXHUYECKUX cpedcme 3/1eKmpo-
MazHuUmHas. PaduogeuwamerbHble MPUEMHUKU, mesieau3opbl U Opy2as bbimosasi paduoarieKmpoHHas anrna-
pamypa. Paduonomexu uHdycmpuaribHbie. Hopmbi u Mmemoodb! usmepeHul

FOCT P 51318.14.1—2006 (CUCIIP 14-1:2005) Cosmecmumocmb MEXHUYECKUX cpedcme 3J1eK-
mpomazgHUmHasi. beimosebie npubopsl, anekKmpuYecKue UHCMPYMEHMbI U aHarloauyHble ycmpoticmea. Paduo-
romexu uHOycmpuaribHbie. Hopmbl u Memoodb! usmepeHuli

FOCT P 51318.16.1.1—2007 (CUCIIP 16-1-1:2006) CosmecmumMocmb MEXHUYECKUX cpedcme
anekmpomazHumHas. TpeboesaHusi Kk annapamype Ornd udMepeHus napamempos UuHOycmpuarbHbIX paduo-
riomex u nomexoycmouyusocmu u MemoObi usmepeHuli. Yacmpb 1-1. Annapamypa 05si uaMepeHus napamem-
poe uHOycmpuarsbHbIx paduornomex u nomexoycmoudyusocmu. lNpubopkl Onsi usmepeHus UHOycmpuarbHbIX
paduornomex

FOCT P 51318.16.1.2—2007 (CHUCIIP 16-1-2:2006) CosmecmumMocmb MexXHUYECKUX Cpedcme 3/1eK-
mpomazHumHas. TpeboeaHus K annapamype 0151 U3MepeHUs napamempos UHOycmpuarbHbIX paduornomex
u nomexoycmouqugocmu U mMmemoodbl usamepeHul. HYacme 1-2. Annapamypa 0551 u3MepeHUsi napamempos
UHOycmpuarsbHbIX paduorioMex U riomexoycmoudugocmu. Yecmpolicmea O U3MepeHUsT KOHOYKMUBHbIX
paduornomex u ucrbimaHul Ha ycmol4u8ocmb K KOHOYKMUBHbIM paduoromexam
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FOCT P 51318.16.1.3—2007 (CUCIIP 16-1-3:2004) CosmecmumMocmbs mexHU4ecKUx cpedcme arnekK-
mpomazHumHas. TpebosaHus K annapamype 07151 U3MepeHUs napamempos UHOycmpuasbHbIX paduornomex
u nomexoycmou4yusocmu u MemoOsbl usamepeHul. Yacme 1-3. Annapamypa 055l usMepeHus napamempos
UHOycmpuarsbHbIX paduoriomMex U romexoycmoudueocmu. Ycmpolcmea Ond U3MepeHUs: MouwHocmu
paduornomex

FOCT P 51318.16.1.4—2008 (CUCTIP 16-1-4:2007) CosmecmumMocmb MEXHUYECKUX cpedcme
anekmpomMazHumHas. TpebosaHusi K annapamype 07151 U3MepeHUsi napamempos UHOycmpuarsbHbiXx paduo-
riomex u rnomexoycmoudugocmu u MemoObi usmepeHul. Yacms 1-4. Annapamypa 055t usmepeHusi napamem-
pos uHAycmpuarsbHbIX paduoromex u rnomexoycmoudueocmu. Yempolcmea 0551 USMepeHus Uusrydaembix
paduornomex u ucrbimaHuli Ha ycmou4yueocmb K U3rly4aeMbiM paduoromexam

FOCT P 51318.16.4.2—2006 (CUCIIP 16-4-2:2003) CosmecmumMocmb MEXHUYECKUX cpedcme
anekmpomazHumHasi. HeorippedeneHHocmb uamepeHuli 8 obnacmu afeKmpomMagHUMHoU coemecmumocmu

FOCT 14777—76 Paduornomexu uHOycmpuarbHble. TepMuHbl U onpedeneHusi

FOCT 30372—95/ OCT P 50397—92 Cosmecmumocmb MEXHUYECKUX cpedcme afiekmpomas-
HUmHasi. TepMuHbl U orpedesnieHus

MpumeuyaHue— lpu nons3o8aHUU HacmMoAWUM cmaHdapmom uyenecoobpa3Ho nposepums delicmeue CChbl-
JT04HbIX cmaHdapmos 8 UHGhopMayUOHHOU cucmeme obujezo nornb308aHUsi — Ha oguyuansHom calime @edepasibHO20
azeHmemea o mexHU4eCcKoMy peayriuposaHuro U Memposoauu 8 cemu VIHmepHem unu rno exe2o0Ho u3dasaeMoMy UH-
gopmayuoHHOMY ykalamerno «HayuoHarbHble cmaHOapmabl», KOMopbIl orybriukoeaH rno cocmosiHur Ha 1 sHeapsi meky-
weao 2o0a, U o coomeemcmesyruwUM exeMecsiyHo usdasaeMbiM UHGOPMaUUOHHbIM yKa3amerisiM, orybrukoeaHHbIM 6
mekyuiem 200y. Ecnu ccbinoyHbil cmaHOapm 3aMeHeH (U3MEeHEH), MO MpuU Mofib308aHUU HaCMOSWUM cmaHdapmoMm crie-
dyem pykosodcmeoeambCsi 3aMEeHSIUUM (USMEHEeHHbIM) cmaHdapmoM. Ecnu cebinoqHbIl cmaHdapm ommeHeH bes 3a-
MeHbI, MO OMI0XeHUe, 8 KOMOPOM 0aHa CChISIKa Ha He2o, NMPUMEHSIeMCsi 8 Yacmu, He 3ampaausatowieli 3my CCbIfIKY.

3 TepmuHbI U onpeaeneHns

B HacTosiweM cTaHgapTe npuMeHeHbl TepMuHdbl no FOCT 14777, FOCT 30372, [1], a Takke cnegytoLime
TEPMUHbI C COOTBETCTBYHOLLUMU OnpeaeneHnsiMu:

3.1 obopynoBaHue, cBA3aHHOe C OCHOBHbIM (associated equipment); NpeobpasoBaTtenu (Hanpu-
Mep, NPOBHMKN, SKBMBANEHTbI CETU Y @aHTEHHbI), NOAKMYaeMble K U3MepUTENbHOMY MPUEMHUKY UIN reHepa-
TOPY MCNbITaTeNbHbIX CUrHANOB M UCNONb3yeMble A8 nepefady curHana U noMexmn mexagy UCnbiTyeMbiM
obopyaoBaHMeM 1 namepuTerbHbIM YCTPONCTBOM UMW reHepaTopoM MUCMblTaTenbHbIX CUTHamNoB.

3.2 ucnbityemoe TexHudyeckoe cpeactBo (EUT), UTC: VYctporcteo, npubop wunm cuctema
(manee — TexHu4eckoe cpenctso, TC), ncnelTbiBaemMoe Ha cooTBeTcTBME HopMmam VPTI.

3.3 ctaHpapT, pacnpocTpaHsaLWwmnca Ha npoaykuuio (product publication): CtaHgapT, ycTaHasnm-
BatoLWnn TpeboBaHMsa nNo obecneyeHno anekTpomarHnTHon cosmectumoctn (OMC) k TC koHKpeTHoro Buga
unu rpynne TC ¢ y4eTOM KOHKPeTHbIX ocobeHHocTen, npucywmx gaHHomy TC (rpynne TC).

3.4 Hopma nomex [emission limit (from a disturbing source)]: PernameHTMpoBaHHOe MakcumarnbHoe
3Ha4YeHne ypoBHS ANEKTPOMArHUTHON AMUCCUM OT UCTOYHMKA NMOMEX.

3.5 onopHoe 3a3zemneHue (ground reference): CoeguHeHne nnmn nposoasLLasi NMOBEPXHOCTb, NMOTEH-
Lman KOTOpon Ucnonb3yeTcsi B KadecTBe obLLero HyneBoro noTeHunana (Ha npakmuke 3axum WuHbl 3a3emM-
JIeHUSs unu Memajsiiudyeckul ucm, K Komopomy rookoyaromcesi usmepumersibHoe obopydosaHue u UTC).

3.6 anekTpomarHuTHasi SMUCCUA OT UCTOYHUKA Nomexm (electromagnetic emission): NeHepupoBa-
HME MCTOYHMKOM MOMEXW INEKTPOMArHUTHOWN 3HEpPruu.

MMpumedaH ue— [eHepupyemasi UCMOYHUKOM 3IEKMPOMacHUMHasi 3Hepausi MOXem U3fly4ambCsl 8 IpoCcmpaH-
CMB0 UMU pacrpocmpaHsmbsCcs KOHOYKMUBHLIM MymeM.

3.7 koakcmanbHbIA Kabenb (coaxial cable): Kabenb, cogepxalimii ogHy mnm 6onee koakcuanbHbIX
TNMHWIA, 0OBLIYHO MCMONb3YEMbIN A5l COMNTAaCOBAaHHOIO COeANHEHUsT 000pya0BaHNS, CBA3AaHHOIO C OCHOBHbIM
n3mMepuTenbHbIM 060pya0BaHNEM UMW FEHEPATOPOM MCMbITaTeNbHbBIX CUTHANMOB; A5 KoakcnanbHoro kabens
OOJIDKHbI ObITh pernaMeHTUPOBaHbl 3HaYE€HUSA BOMTHOBOIO CONPOTUBNEHNS U KOS ULMEHTA 3aTyXaHus.

3.8 obLee HecMMMETpPUYHOE HanpskeHue nomexu (acuMMeTpUYHOe HamnpskeHue) [common
mode (asimmetrical disturbance voltage)]: BoicokoyacToTHoe (BY) HanpskeHWe noMexm Mexay SKBuUBarneH-
TOM CpefHEeN TOYKM ABYXNPOBOAHOM FIMHUN 1 OMOPHBLIM 3a3EMITEHNEM UIN, B CIly4ae MHOTOMPOBOAHON NIMHNN,
adpekTnBHOE HanpsbkeHne BY nomexu B MHOronpoBOAHOW NMMHUM (BEKTOPHas CyMMa HECUMMETPUYHbIX
HanpsXeHWin) OTHOCUTENbHO OMOPHOro 3a3eMreHusi, U3MepPEHHOe C NOMOLLbLI0 TpaHcopmaTopa Toka npwu
N3BECTHOM MOSTHOM COMPOTMBIIEHNN MEXAY MHOrONPOBOLHOW NIMHWMEN N ONOPHLIM 3a3EMIIEHNEM.

2
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MpumedyaHuns
1 Cwm. Takxke [1], TepmuH 161-04-09.
2 WHorpa obuiee HECMMMETPUYHOE (aCMMMETPUYHOE) HanpsbKeHNEe Ha3bIBaKT «HaMNpshXKeHNEM OOLLEero pexvman.

3.9 o6wmin HecMMMeTPUYHBbIN TOK (common mode current): BekTopHas cyMMa TOKOB, MPOTEKALLMX
B OBYX MPOBOAHMKAX UM B O0OMbLUEM YMCre NPOBOAHMNKOB, 3HAaYEHME KOTOPOW OnpeaenseTcs B HEKOTOPOM
BOOGpakaemMon NSIOCKOCTH, NepecekaeMon 3TMMN NPOBOAHNKAMU.

3.10 cummMeTpuYHOe HamnpsihkeHue nomexu (HanpsbkeHue AuddepeHUManbLHOro pexnma)
[differential mode voltage (simmetrical voltage)]: HanpspkeHne BY nomexu, BO3HMKatoLLee Mexay ABYMS Npo-
BOAaMu B ABYXMNPOBOAHOM CXEME.

3.11 cMMmMmeTpuYHbLIN TOK (TOK AndpcpepeHumanbHoro pexuma) (differential mode current): NMonosu-
Ha BEKTOPHOM pa3HOCTU TOKOB, NPOTEKAOLLMX B JHOObIX ABYX NPOBOAHMKAX U3 3a4aHHON rpynbl akTUBHbIX
NPOBOAHMKOB, 3HA4YeHMEe KOTOPOW OMnpedensieTcs B HEKOTOPOW BOOOpa)kaeMoWn MIOCKOCTW, NepecekaeMomn
3TVMW NPOBOLHUKAMMU.

3.12 HecuMMeTpPUYHOE HanpsiXkeHue (HanpsXxeHue Ha 3axkxumax V-o6pa3HOro aKBMBarieHTa ceTu)
[unsimmetrical voltage (V-terminal voltage)]: HanpsixeHne mexay npoBOAHUKOM unu 3axxumom TC 1 onopHbIM
3as3emneHneM. [Ing cxembl C ABYMS 3aKMMaMy ABa HECUMMETPUYHbIX HAaNpsXKeHWs paBHbl COOTBETCTBEHHO:

- CyMMe BEKTOPOB 00Lero HECMMMETPUYHOIO HaMPSKEHWUS U NONOBUHBI CUMMETPUYHOIO HAMPSXKEHWS;

- pa3HOCTU BEKTOPOB 0OLLEr0 HECUMMETPUYHOTO HAMNPSPKEHNS U MOMOBUHBI CUMMETPUYHOTO Hanpshke-
HUS.

MpumeyaHune—cm. Takke [1], TepmnH 161-04-13.

3.13 n3amepuTenbHbIN NPUEeMHUK (Mmeasuring receiver): NprnemMHUK, NpeaHa3Ha4YeHHbIA 41s n3amepe-
Hua VNPT, ¢ pasnuyHbiMu TUNamn EeTEKTOPOB.

MpumedyaHune— TpeboBaHUsi K UBMEPUTENBHOMY NPUEMHUKY ycTaHoBneHbl B FOCT P 51318.16.1.1.

3.14 koHdurypaumsa ncnoitaHua (test configuration): OnpegenenHoe pacnonoxenne NTC, npu kKOoTo-
POM M3MepPSIETCS YPOBEHb MOMEX.

3.15 akBuBaneHT cetn (IC) [artificial network (AN)]: YcTponcTBo, Ucnonb3yemMoe npu naMepeHun
noMex 4SS CO34aHuNs perfamMeHTMPOBaHHOMO 3HAaYEHUsI NOSIHOTO COMPOTUBEHNS, UMUTUPYIOLLENO MOMHOE
COMPOTMBIEHME, KOTOPOE CO3AatoT ANs ucnbiTyembix TC peanbHble ceTu (Hanpumep, IMHUM CBSI3U U NPOTS-
YKEHHbIE LUNHbI MUTaHUS).

3.16 akBuBaneHT ceTn nutaHus (ACIM) [artificial mains network (AMN)]: YcTporicTBo, ncnonbdyemoe
npu M3MepPeHNn NoMeX, BKMtoYaemoe B Lenb nutanmsa UTC ansg cosgaHusi pernameHTUpoOBaHHOIO NOSIHOMO
COMPOTMBIEHMS B 3aJaHHOM NOJIOCE YacToT U obecneyeHmns pa3Baskn UcibiTyemoro TC ¢ ceTbto NUTaHUs B
3TOW nornoce 4acTorT.

3.17 B3BelwMBaHue (KBa3unukoBoe geTekTupoBaHue) [weighting (quasi-peak detection)]: Npeobpa-
30BaHME UMMYSbCHbIX HAMpPshKeHW (3aBUCSLLEE OT YacTOTbl MOBTOPEHUS MMMYNbCOB), MOSMYYEHHbLIX MPK
MMKOBOM JETEKTUPOBAHUN, B NOKa3aHUs U3MePUTENbHOIO Npnbopa B COOTBETCTBUM C BECOBbIMU XapakTepuc-
TUKaMK, YYUTbIBAOLUMI MELLAoLLEee akyCTUYECKOe UMK BU3yaribHOe BO3AENCTBME UMMYISIbCHBIX NMOMEX Ha
YyenoBeka npu paavonpueme, T. €. Npeobpa3oBaHue, 3ajatollee OnpeaerneHHbI Crnocob OLEHKM YPOBHS
NoOMeX Uy NOMeXoyCTONYNBOCTH.

MpumMeyaHune—XapakTepucTUKN  B3BELUMBAHUSA  WU3MEPUTENIbHOTO  MPUEMHMKA  YCTaHOBMEeHbl B
rOCT P 51318.16.1.1.

3.18 HenpepbiBHasa UPI (continuous disturbance): WPl anutenbHocTbio 6onee 200 Mc Ha Bbixoae
ycunutensi npomMexxyTodHon yacTtoTel (MY) nameputensHoOro npuemMHuka, Kotopas BbidbiBaeT NokasaHue Ha
NHONKATOPHOM NpMBOPE N3MEPUTENBHOIO NPUEMHIMKA B PEXMME KBA3UMMKOBOIO AETEKTMPOBAHUS, HE YMEHb-
LiatoLeecst HeMeAeHHO.

MpunmedyaHune— TpeboBaHMs K M3MEPUTENBHOMY NPUEMHUMKY YcTaHoBMeHbl B F[OCT P 51318.16.1.1.

3.19 npepbiBuctas WPl (discontinuous disturbance): Ona nogcyvMTbiBaeMbIX KpaTKOBPEMEHHbIX
WPI — nomexa gnutenbHocTbio meHee 200 mc Ha Bbixoge MY namepuTenbHOro npuMemHuKa, Kotopas B
pexxume KBas3unuKoBOro AeTEKTUPOBaHMS Bbl3biBAET OTKITIOHEHNE B BUAE NEPEeXodHOro npolecca Ha MHavKa-
TOPHOM NMprbOpe N3MEPUTENBLHOIO NPUEMHMKA.

MpumeyvyaHns
1 TpeboBaHusi K UI3MEPUTENBHOMY NPUEMHWUKY ycTaHoBNeHbl B TOCT P 51318.16.1.1.
2 OTHOCUTENbHO MMMYNbCHOM nomexu cMm. [1], TepmuH 161-02-08.
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3.20 Bpemsa usmepeHus (Bpems OTKNUKa, BpeMs 3adepXKu Ha yacTtoTte) (measurement time) T,
Bpewms, Heobxoanmoe Anst nonyvyeHus pesdynbtata U3MepeHuin Ha ogHoun YactoTe. [N pasnunyHbIX 4eTEKTO-
pOB [aHHOE BpeMsi npeacTaBnseT cobo:

- ONS NMKOBOro AeTekTopa — BpeMsi, Heobxoaumoe Ansi NonyYeHnst MakCMarnbHOro 3Ha4YeHust ornba-
IOLLEN cUrHana,;

- ONS KBa3UMMKOBOro AeTEeKTopa — BPeMs, HeobXoAnmMoe A1is NOSyYeHMs1 MakCMMarnbHOro 3HadyeHus
B3BELUEHHOW ornbdatoLlen curHana;

- ONSA geTekTopa cpegHux 3HadeHun — Bpems, Heobxogumoe Ans ycpegHeHns ormbaroLlen curHana;

- ANd cpegHeKkBagpaTMyecKoro getekropa — Bpems, Heobxogumoe Ansi NonyYeHns cpegHekBagpatu-
YecKMx 3HayeHun ornbatoLLien curHana.

3.21 pa3sBepTKa (sweep): HenpepbiBHOE M3MEHeHMEe YacToTbl B 3a4aHHON nonoce ob3opa.

3.22 ckaHupoBaHue (scan): HenpepbiBHOE Unu noLlaroBoe M3MeHeHWe YacToTbl B 3a4aHHOM nonoce
ob3opa.

3.23 Bpems pa3BepTKU UNu Bpemsl CKaHMpoBaHusA (sweep or scan time) T4. Bpems, Heobxoaumoe
015 BbIMOJSTHEHNSI pa3BePTKN UMM CKaHUPOBAHUS.

3.24 nonoca o63opa Af (span): VIHTepBan 4acToT MeXay HayanbHOM U KOHEYHOM YaCcTOTOM pa3BePTKU
U CKaHMPOBaHMS.

3.25 cKopocCTb pa3BepTKU UK CKaHUPOBaHUA (Sweep or scan rate): PesynbTaT geneHns nonochl
0630pa Ha Bpemsl pa3BepTKM MU CKaHNPOBaHWS.

3.26 uucno pa3sBepToOK Nng B eAUHULY BpemeHu (Hanpumep, B ceKyHay)(JYacmoma paseepmku)
([number of sweeps per time unit (e.g. per second)]: NapameTp, 3Ha4YeHNe KOTOPOro onpeaensoT no opmyne

ng =1/ (Tg+ ANnUTEnbLHOCTL 0BPaTHOro xoAa ry4a).

3.27 Bpems HabnoaeHusn (observation time) T,. Cymma 3Ha4YeHuin BpeMeHn namepeHunn T, Ha onpe-
OeneHHON 4YacToTe B Cly4ae HEeCKOSIbKUX pa3BepTok. Ecnn n — 4ncno pa3BepToK MnmM CKaHMPOBaHUN, TO
TO = nTm.

3.28 nonHoe BpeMms HabnoaeHus (total observation time) T, Bpemsa 063opa cnektpa (npu ogHow
UIN HECKOJbKMX pa3BepTKax). Ecnv ¢ — 4ncno yacToT namepeHuii (kaHanoB n3amepeHuii) B nonoce o63opa,
TO Tior =cCn T,

4 Knaccudukaumsa namepsiembix UPI

B HacToswem pasgene npueegeHa knaccudukaumns VNPT n paccmoTpeHbl 4eTeKTOpbl, MPUMEHAeMble
npu Nx N3smMepeHunn.

4.1 Buabl UPIN

B 3aBMCUMOCTU OT LUMPWHBI NOMIOCHI MPONYCKaHUS U3MEPUTENBHOIO NPUEMHKMKA, CMEKTParnbHOW NMoT-
HocTu pacnpegenenus VPT1, AnMTenbHOCTM U 4acTOTbl X MOSIBIEHMS, @ TAKKe OT CTEMEHN NX pasapaxatoLLe-
ro BO34ENCTBUS Ha OpraHbl Criyxa v 3peHnsa YenoBeka NpUHATO pasnuyatb creaytowme snasl NPTT:

a) y3KOmMosocHble HenpepbiBHble NP — nomexu Ha oTAenbHbIX YacToTax, Hanpumep, Ha OCHOBHOW
4acToTe M Ha rapMOHWMKaX, reHepUpyembIX MPOMbILLIIEHHBbIMU, HAYYHbIMWU, MEOAULUHCKUMW 1N BbITOBLIMM
(MHMB) BbIcOKOYacTOTHbIMKU ycTporcTBamu (cm. TOCT P 51318.11), koTopble POPMUPYIOT HaCTOTHbIN
CMeKTp, COCTOSALMNIA U3 OTAENbHbIX CNEKTParnbHbIX JIMHUIA C pa3HeceHnem bornbLue, Yem LWMpKUHa NoocCkl Npo-
NycKaHWUs N3MepUTENBHOMO MPUEMHMKa, TaK YTO NPU U3MEPEHNUM B MOSIOCY NPonyckaHusa nonagaeTt TONbKo
OflHa cnekTpanbHas NMHUS, B OTNINYME OT NepeyncrieHns b);

b) wwupokononocHble HenpepbiBHblE MIPTT — nomexu, KoTopble 0ObIYHO HENPeAHaMEPEHHO BO3HMKAIOT
Npv NOBTOPSOLLNXCA UMMYNbCax, HaNnpuMep, oT KONEKTOPHbIX ABUraTenem, ¢ Takon YacToTOW NOBTOPEHWS,
4YTO BO BpeMS U3MepeHMs B MOSIOCY NPOMyCKaHWs U3MEPUTENbHOIO NpueMHuka nonagaet 6onee Yyem oaHa
crnekTpanbHas NMHUs;

C) wWwmpokononocHble npepbiBucTele NP — nomexwm, KoTopble reHepupyoTcs HenpeaHaMepeHHO npu
MEeXaHW4eCKOW WM 3NEKTPOHHOW KOMMYyTauuW, HanpvMep, TepMocTatamu unu Grokamu nporpammHOro
yrnpaBneHus ¢ 4acToTon NoBTOpeHns Hwxe 1 'Ly (4Mcro umnynsLcoB B 0gHY MUHYTY meHee 30).

YacToTHble CNekTpbl NpK NepevmcrneHmnsx b) n c) npeacTaenaoT cOO0N HENPEPLIBHLIA CNEKTP B Criyyae
OAVHOYHBIX MMMNYNbCOB 1 AMCKPETHBIN CMEKTP B criyvyae nosTopsowmnxca umnynbco. Oba cnekrpa xapakrte-
pU3YIOTCHA TEM, YTO 3aHMMAlOT MOMOCY HaCTOT, LUMPUHA KOTOPOW B60MbLLE LUNMPWHBI NOSIOChI MPOMYCKaHWUsA n3Me-
putensHoro npuemHuka no FOCT P 51318.16.1.1.
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4.2 ®yHKUMM neTeKkTOpa

B 3aBucumocTu ot Buga VPl namepeHnsa npoBoasiT C MOMOLLbI0 M3MEPUTENBHOrO NpueMHuKa co creay-
IOWNMKN OeTeKTopamu:

a) OeTeKkTop CpedHuxX 3HavyeHu — NpuMeHsieTcs Ans uamepeHus yskononocHelx WPTI, a Takke
ncnonb3yeTca Ans pacno3HaBaHWs Y3KOMOSTOCHbIX M WnpokononocHbix UPIT;

b) kBa3uNMkoBbIN OETEKTOP — NPUMEHSAETCH AN KONMMYECTBEHHOW OLIEHKM MEeLLIatoLwero akycTn4ecko-
ro BO34encTBms LwmpokononocHbix VPT Ha pagnocnyliaTtens; MoxeT ObiTb Takke UCNOMNb30BaH Ans u3mepe-
HUS y3kononocHbIx VPTT;

C) NMWKOBLIN OETEKTOP NPUMEHAETCH OS5 U3BMEPEHMS KaK LUMPOKOMOSOCHbIX, Tak 1 y3KOMomocHbIX MPTT.

TpeboBaHWs kK 13MepPUTENbHBIM MPUEMHUKaM, B COCTaB KOTOPbIX BXOOAT yKa3aHHble AeTEKTOPbI, MpuBe-
OeHbl B OCT P 51318.16.1.1.

5 CoeanHeHue uameputTenbHOro obopyanosaHus

B HacToswem pasgene npuBedeHbl TPebOBaHMSA K COEOUHEHMIO MPU UCMBITAHUAX U3MEPUTENBHOTO
obopyaoBaHus, BKNoYasa nuameputenbHble npuemHunkn (cm. FOCT P 51318.16.1.1) n obopyaoBaHue, cBA3aH-
HOE C OCHOBHbIM, Takoe Kak 3KBUBarneHTbl CETU, MPOBHMKN ToKa 1 HanpsbkeHusa (cm. FTOCT P 51318.16.1.2),
nornowatowme krewm (cm. FOCT P 51318.16.1.3) n nameputenbHble aHTeHHbl (cM. TOCT P 51318.16.1.4).

5.1 CoeguHeHue o6opyaoBaHUA, CBA3AaHHOIO C OCHOBHbIM

CoeguHuTenbHbIi Kabenb mMexay naMeputesnibHbIM NMPUEeMHUKOM U OGOpyﬂ,OBaHVIeM, CBA3a@HHbIM C
OCHOBHbIM, OOMMKEH ObITb 3KpaHMPOBaAHHbLIM, N1 €ro BOJTHOBOE COMPOTUBIIEHMNE OOJTXKHO ObITb COrnacoBaHo ¢
NOJIHbIM BXOAHbIM COMPOTUBITIEHNEM U3MEPUTETIBHOIO NPNemMHMKa.

BbixogHom pa3bem OGOpy,D,OBaHI/IFI, CBSI3@aHHOMO C OCHOBHbIM, AOIMKEH ObITh HarpyxeH Ha cormnacoBaH-
HOe€e MNoJiIHOoe ConpoTuBIliEeHUE.

5.2 CoepgunHeHMe ¢ BbICOKOYACTOTHbLIM OMOPHbIM 3a3emMiieHnemMm

CoepgunHeHune akBmBaneHTa cety nutaHmsa (OCI1) ¢ onopHbLIM 3a3eMieHneM OJMKHO MMeTb Hu3koe BY
NonHoe conpoTuBeEHNe, HanpuMep, Npu HenocpeacTBeHHOM coeanHeHun kopnyca SCI ¢ onopHbIM 3a3em-
NEeHVEM Unv MeTanfnyeckon CTEHKOW 9KPaHMPOBAHHOIO NOMELLLEHMS, UM C MOMOLLIbHO MPOBOAHMKA, KOTOPbIV
JOImKeH ObITb Kak MOXHO KOpOYe U Kak MOXHO LuMpe (MakcMmarnbHOe OTHOLLEeHUE AMWHbI K LUIMPUHE OOMKHO
ObITb 3:1).

N3mepeHnst HanpshkeHUs Ha 3aXkMMax UCTOYHMKA MOMEX MpPOBOOAT TOMbKO OTHOCUTENbHO OMOPHOro
3asemMnenud. [Npu aTOM cneaart 3a Tem, YTobbl He BO3HUKANW napasuTHbIe KOHTYPbl C 3aMblKaHUEM Yepe3
3as3emneHne. Takve e TpeboBaHMs NPeabABNASIOT K COEAUHEHMIO C OMOPHbBIM 3a3eMITEHNEM N3MEPUTENBbHOM
annapaTypbl, UMeLEN NPOBOL, 3aLUUTHOrO 3a3eMrieHns, NpegyCMOTPEHHbIN Ans obopyaoBaHUA knacca
3awmnThl | (M3mMepuTenbHbIE MPUEMHUKM U BCMOMOraTenibHoe OOOpydoBaHMe, Hanpumep, ocumnnorpadsl,
aHanunsaTopbl, MarHNTOMOHbI U T. 1N.).

Ecnn uenb coeanHeHnst NnpoBoga 3a3eMrieHnst U3MepPUTENBHONM annapaTypbl U Lenb COeaUHEHUS Npo-
BOJA 3aLLMTHOro 3a3eMIIEHUS CETU NUTAHUS C OMOPHbIM 3a3eMrieHMeM He umetoT ¢ HuM BY paseaskn, To BY
pa3Bs3Ky crnegyeT obecrneuntb ¢ nomowbio BY gpoccenen n nsonupyowmx TpaHcopmaTopoB unu, ecnm
BO3MOXHO, 3a CYET OCYLLECTBMNEHNs MMTaHUSA U3MepUTenbHOW annapaTtypbl OT 6atapen, 4Tobbl BY nogkntio-
YEeHVE N3MEPUTENBHONM annapaTypbl K OMOPHOMY 3a3eMSIEHMI0 ObINO BbIMOSTHEHO TOMBKO MO OO4HOW Lienu.

YKasaHus no coeguHeHuto ncnbityemoro TC ¢ ONopHbIM 3a3eMIieHNneM NpUBEAEHbI B MPUMOXEHUN A,
pasgen A.4.

Ecnv npu ncneitaHum TC NpMMEHSIIOT ero HENOCPEeACTBEHHOE COeAIHEHME C OMNOPHbIM 3a3eMeHNEM U
MpY 3TOM BbINONHATCS TpeboBaHUsA No 6e3onacHoOCTU, yCTaHoBMEeHHbIe Ansa TC, MeloLwmnx nposoga 3awmT-
HOro 3asemrneHus, To 3azemneHne TC 4Yepes NpoBo 3aLLUTHOrO 3a3eMreHNs He NPOBOAAT.

5.3 CoeguHeHue ucnbityemoro TC 1 aKkBMBaneHTa ceTu nuTaHusi

O6Lwume ykaszaHusa no coegmnHeHuto ncnoityemoro TC (¢ 3azemneHunem n 6e3 3aszemnenuns) ¢ CIM npuse-
OeHbl B NpUNoxexum A.
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6 OcHOBHble TpeboBaHUA K NPOBEAEHUIO U3MEPEHUIN U YCITOBUA NPOBeAEeHUA
U3MepeHun

Namepenus NPT, cosgaBaembix TC, AOMKHbI ObITh:

a) BOCMNPOM3BOAUMbBIMU, T. €. HE 3aBUCALLMMM OT MECTA U3MEPEHMS 1 YCITOBUI OKPY>KatoLLLen 06CTaHOB-
K/, OCOGEHHO OT YPOBHS MOCTOPOHHUX PagMOMNOMEX;

b) cBoGoaHBIMM OT B3aMMOBINUSAHWIA, T. €. COeAnHEHNE ncnbityemoro TC ¢ nameputenbHelM 06opyao-
BaHMEM He JOJPKHO OKasbiBaTb BMAUSHUA Ha (PYHKLMOHUPOBaHWE mcnbiTyemoro TC 1 TOYHOCTb MoKa3aHum
N3MepUTENbHON YCTaHOBKM.

OTn TpeboBaHNSA MOXHO peann3oBaTh BbINOMHEHNEM CIieOYHOLLNX YCIOBUIA:

- npu TpebyemMoM ypOBHE N3MepsieMbIX CUrHaNoB, Hanpumep, ypoBHe, COOTBETCTBYOLLLEM Hopme VNPT,
OOIMKHO obecneyMBaTbCA OOCTATOMHOE COOTHOLUEHWE MEXAY YPOBHEM M3MEPSIEMOro CUrHana u ypoBHEM
NMOCTOPOHHUX pagMONoMex B MeCTe NpPOBeAEHNSI U3BMEPEHWIA;

- MpY UCMbITAHUAX OOKHbI NMPUMEHATBCS CTaHAAPTM30BaHHbIE CXEMbl U3MEPEHUN, Harpy3o4Hble U
paboune pexnmbl pyHKUMOHMpoBaHusA TC;

- ONs U3BMEPEHUN HaMpPSHKEHUA OOIMKEH NPUMEHSATLCS NPOOHMK C BbICOKMM MOSMHBIM BXOAHBIM COMpPO-
TUBMNEHUEM,;

- [OJIXHbI CTPOro cobntoaaTbCsa NOMNOXEHNST MHCTPYKUMIA Mo paboTe 1 kannbpoBke aHanu3aTopa Crnek-
Tpa UM CKaHMPYIOLLLEro NpueMHmMKa, UCNoSib3yeMbliX MPU N3MEPEHUSX.

6.1 lMocTopoHHME paguonomexu

Mpu npoBegeHNN N3MEPEHUA JOJKHBI BbIMOMHATLCS YKa3aHHble HWKe TpeboBaHMS K COOTHOLUEHMIO
MeXay YPOBHEM M3MePSIEMOro curHana v ypoBHeM noCTOPOHHUX paguornomex.

Ecnu ypoBeHb MOCTOPOHHMX paanonomex npesbiaeT 3HadeHme Hopmbl NPT ot ucnbityemoro TC, To
haKT NpeBbILLEHNS JOIMKEH OblTh 3ahMKCcMpoBaH B 0T4eTe 06 NCMbITAHUAX.

6.1.1 UcnbiTaHme TC Ha cooTBeTCTBUE TPEOGOBAHMAM HOPM

Ha nameputeneHom nnowanke JOMKHO obecneunBaTbCs pernaMeHTMpOBaHHOE COOTHOLLEHNE MexXay
ypoBHeM VPI1 oT ucnbityemoro TC 1 ypoBHEM MOCTOPOHHMX PaanoNoMex.

PekomeHayeTcs, YToObl ypOBEHL MOCTOPOHHMX paguonomex coctaensn He 6onee 20 gb (1 mkB) n 6bin,
no KkpanHen mepe, Ha 6 ob HWXe ypoBHS u3mepsieMoro curHana. lNpu cobniogeHnmn aToro ycnoBusi permcTpu-
pyembii ypoBeHb VP oT ncnbityemoro TC MOXET YBENNYMTLCS MO CPABHEHWUIO C UCTUHHBIM 3HAYEHMEM He
oonee yem Ha 3,5 ob.

Mpn n3amepeHun Ha COOTBETCTBME HOPMaM AOMNyCKaeTCs, YTOObl ypOBEHb NOCTOPOHHUX Pagnonomex
npesblwan pekoMmeHgyemoe TpeboBaHne «MUHYC 6 b» Npy yCnoBum, YTO CyMMapHbI YPOBEHL MOCTOPOHHMUX
pagunonomex n UPI ot ncnbityemoro TC He npeBbiwaeT HOpMbl. B aToM cniyyae ucneityemoe TC cuntatot
COOTBETCTBYHIOLLUMM HOPME.

[nsa y3KonoMnoCHbIX CUrHANOB MOXHO TaKKe YMEHbLUNTb LLUMPUHY NONOCHI NPONyCKaHUst U3MepUTerbHO-
ro NpueMHuKa.

MpwnmedyaHue— EcnvnpoBeaeHbl OTAENbHbIE U3MEPEHUS HANPSPKEHHOCTN NONSA MOCTOPOHHMX PAAMOMNOMEX U
CyMMapHoW HanpsbkeHHocTy nons MIPTT ot ucneiryemoro TC M NOCTOPOHHUX paamonoMeX, TO MOXKET ObITb BblUMCNEHA Ha-
npsixeHHocTb nons MPI ot ncnbityemoro TC ¢ npuemnembiM ypoBHeM HeonpeaeneHHoctu (cm. FOCT P 51318.11, npuro-
xeHue B).

6.2 UamepeHue HenpepbiBHbIX UPT1

6.2.1 Y3kononocHble HenpepbiBHbIe UPT1

Mpu n3MepeHnM y3KOMOSOCHBIX HEMPEPbLIBHbLIX PaanONoOMex U3MepUTENbHas cMcTemMa 4ofkHa HacTpa-
MBaTbCHA Ha UCCeayeMyto YacToTy U MMeTb BO3MOXHOCTb MOACTPONKM B criydae dorykTyauum nceregyemMmon
4acToThl.

6.2.2 LUupokononocHble HenpepbiBHbIe UPTI

Mpu M3MEPEHNM LLIMPOKOMONOCHBLIX HENPEPbLIBHBLIX PAaAMONOMEX, YPOBEHb KOTOPbLIX HECTAOWMEH, AOMK-
Hbl ObITb HAWAEHbI X MaKCUMarbHble 3HaYeHus (CM. Takke 6.4.1).

6.2.3 Ucnonb3oBaHMe aHaNM3aToOpPOB CMNeKTPa U CKaHUPYHOLWMUX NPUEMHUKOB

Mpun namepennn VP adppekTBHO MCNONb30BaHME aHanM3aTopoB CneKkTpa 1 CKaHUPYLWUX MPUeMHU-
KOB, HaNpumep, 4N YMEHbLUEHUsi BpeMEHU N3MEPEHUN.

Mpu ncnonb3oBaHMK 3TUX NPMBOPOB HEOOBXOANMO YUMTBIBATb NX OCHOBHbIE XapaKTEPUCTUKN, TaKne Kak
neperpyska, NMMHEeNHOCTb, N3GUPaTENbHOCTb, UMMYIbCHAst XapaKTepucTmKka, CKOPOCTb Pa3BepTKU, YyBCTBU-
TENbHOCTb, TOYHOCTb N3MEPEHUSA aMMUTYbl, a8 Takke 0COBEHHOCTM perncTpauny NpepbIBUCTbIX CUTHAMNOB U
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NnpUMeHeHNA NMKOBOTIo, KBa3NMMUMKOBOIO AETEKTOPOB U AeTEKTOpa CpeaHnX 3Ha4YeHnn. OcobeHHOCTU NCMNONb-
30BaHUA aHann3aTopoB CNekTpa U CKaHUPYHLWNX NPUEeMHNUKOB PaCCMOTPEHbI B NPUIIOXKEHNN B.

6.3 Pabouwue ycnoBus ucnoityemoro TC

6.3.1 HoMuMHanbHbLIN Harpy304HbIN PEXUM

HoMWHanbHbIN Harpy304HbIA PEXMM AOMKEH ObITh TaKMM, KaK yka3aHO B CTaHgapTe, pacnpocTpaHsiio-
Lemcst Ha npoAaykuuio (cm. 3.3), a Npu OTCYTCTBMM TaKOro CTaHAapTa Harpy3OouHbIA PEXUM onpeaensercs
TpeboBaHUAMN TeXHMYECKON JoKymeHTauumn Ha TC.

6.3.2 Bpems paboTbl

Bpems paboTbl ucnbityemoro TC JOSMKHO COOTBETCTBOBATbL TEXHMYECKMM TpeboBaHusaM B crnyvae TC
C 3aJaHHbIM HOMMHaIbHbLIM BpeMeHeM paboTbl; BO BCEX OCTalbHbIX Cy4asx BpemMs paboTbl He orpaHu4MBa-
eTcs.

6.3.3 Bpems npupaboTtku

KoHKkpeTHOe 3HauyeHne BpeMeHu NpupaboTkn He 3agaeTcs, HO ucnoityemoe TC gormkHo npopaboTatb
OO0CTaTOYHbIN Nepnog BpeMeHU, 4Tobbl Gbina yBEpPEHHOCTb, YTO PEXUM M yCroBus paboTbl TC cOOTBETCTBYHOT
TEM, KOTOpbI€ CYLLEeCTBYIOT B peasbHbIX YCNOBUSIX aKcnnyaTauun. Onsa HekoTopbiX TC B TEXHNYECKON AOKY-
MeHTaLMM MOryT ObITb PEKOMEHOBaHbI crneuunarbHble YCNoBUS NPOBEAEHMS UCTbITaHUA.

6.3.4 AcTo4YHUK NnUTaHUA

NcTouHMK nutaHusa gormkeH obecneynmBaTb HOMWMHANbHOE HanpshkeHue nutaHus ucneityemoro TC.
Ecnv ypoBeHb NOMEX CyLLIECTBEHHO 3aBUCUT OT HaMNPsHKEHUSA NUTaHWS, U3MEPEHUS criedyeT NOBTOPUTL Mpu
3HaYeHUAX HanpsXeHus nuTanus B npegenax (0,9—1,1) oT HOMUHANBHOrO HaANPSKEHWS.

TC, nmetoLme HeCKObKO 3HAaYeHMUIA HOMUHANBbHOIO HANPSKEHWUSI MUTaHKS, AOMKHbI UCTbITLIBATLCS NPK
TaKOM HanpshKeHUK, Npu KOTOPOM BO3HUKAOT MakcumarnsHble UPTT.

6.3.5 Pexum paboTbl

WNcnbityemoe TC gomkHo paboTaTh B yCMOBUSIX, UMUTUPYIOLLNX pearibHble CUTyauun, npy KOTOPbIX BO3-
HUKaIT MaKCMMarbHbIe MOMEXWN Ha YacTOTe U3MEPEHUS.

6.4 UHTepnpeTauusi pe3ynbTaTtoB U3MEpPEHUs

6.4.1 HenpepbiBHbIe UPTI

a) Ecnu yposeHb NPT HecTabuneH, To nokasaHne M3MepuTenbHOro npuemMHrka Heobxognmo Habnto-
OaTb He MeHee 15 ¢ Npu KaXKaAoM U3MEePEHUM; MPU TOM PErMCTPUPYIOT MakCUMarbHble MOKa3aHUs, 3a UCKNH0-
YEHVEM KakuX-NMBO OTAENbHbIX KPATKOBPEMEHHbIX MOMEX, KOTOpble HE MPUHUMAOT BO BHMMaHue (CM.
OCT P 51318.14.1).

b) Ecnwu obwmi yposeHb VPI1 HecTabuneH, Ho HabnogaeTcs HeNpepbIBHbLIM POCT UNu nageHvne bonee
yeMm Ha 2 b B TedeHune 15 c, To cnegyeT NnpogosmkaTtb HabngeHne ganblie U UHTePNpeTUpoBaThb 3TOT Ypo-
BEHb OTHOCUTENbHO YCMNOBUI CTaHAAPTHOro ucnonb3osaHusa TC, a UMEHHO:

- ecnu ucnbityemoe TC OTHOCMTCS K TakoMy Tuny oBOpyAoBaHMs, y KOTOPOro MPOUCXOAWT 4vacToe
BKIMOYEHNE/BBIKIMIOYEHNE UMM U3MEHEHSETCA HamnpaBfeHne BpaLleHNs, TO Ha KaXaon YacToTe uamepeHus
HeobxoaMMo BkMovaTb ucnbiTyeMmoe TC unu nepeknioyaTe HanpasneHne ero BpalleHusi HeNocpeaACTBEHHO
nepepg KaxabiM N3MepeHNEM 1 cpasy BbIKMYaTb NOCIe KaXaoro MaMepeHmns; HeoOX0AMMO perncTpmpoBaTh
MakcuMmanbHbIn ypoBeHb UPT1, nonyyeHHbI 3a BpeMs NepBOM MUHYTbI Ha KaXK40oW YacToTe usmMepeHus;

- ecnu ucnbityemoe TC oTHOCKTCA K TUNY 060pyA0OBaHMs, Y KOTOPOro BbIXOA, Ha pabounin pexxum 3aHu-
MaeT MpPOJOJKUTENBHOE BPEMS, TO OHO AOMMKHO OCTaBaTbCS BKIIOYEHHBIM B TEYEHNE BCErO BPEMEHN N3Me-
peHus, a ypoBeHb WPl Ha kaxgoW 4acToTe OOMKEH PEerMcTpupoBaTbCsl TOMBbKO MOCHE [OCTUXKEHMS
YCTOMYMBOro nokasaHusi (B COOTBETCTBMM C TPEOOBaAHUAMM NEPEYNCTIEHUS Q).

c) Ecnu xapakrep VIPIT ot ucnbityemoro TC meHsieTcA BO BPEMS UCMbITAHMI OT YCTOMYMBOrO A0 CNy-
YanHoro, Heo6X0AMMO NPOBOAUTL UCMbITAHUSA B COOTBETCTBUM C TpeboBaHUAMN nepeyncnenus b).

d) W3mepeHns npoBoasT BO BCe HOPMUPYEMOU Moroce YacToT. PernctpupytoT pesynbTaTbl, Ony4eH-
Hble, MO KpanHeln Mepe, Ha YacToTax, rae nokasaHusa MakcMmMmarnbHbl. Heobxoamnmo Takke yuntbiBaTh TpeboBa-
HWS1, NpYBEeAEHHbIE B CTaHOapTax, pacnpoCTPaHSOLWMXCA Ha MPOAYKLMIO.

6.4.2 MpepbiBUCTLIE UPI

N3mepeHuns npepbiBucteix Pl gonyckaeTca npoBoAMTb Ha OrpaHMYeHHOM Yucne yactoT. bonee noa-
pobHyto nHdopmaumto cm. B FOCT P 51318.14.1.

6.4.3 U3mepeHune pnutensHoctn UPI

WNcnbityemoe TC nogkntoyvatoT k QCI. Ecnun ncnonb3yetcsa namepuTternbHbIN MPUEMHUK, TO €ro Takke
nogcoeanHsaoT k ACIT, a k ero Beixoay MY nogkntodatoT ocuunnorpad. MNpu OTCYyTCTBMU N3MEPUTENBHOIO
nprveMHUuKa ocumnnorpad nogknoyarT HenocpeacTBeHHo Kk OCT.

PasBsepTky ocuunnorpadga MOXHO 3anyckaTtb nsamepsaemoimu APT. nntensHOCTb pa3BepTku yCcTaHaB-
nueatoT B npegenax ot 1 go 10 mc Ha eanHuLy aeneHus wkansl Ang TC ¢ MrHoBeHHOW kKomMyTauuen n ot 10
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0o 200 mc Ha eauHuuy geneHus wkansl ana gpyrux TC. OAnutensHocTb VIPIT MoxeT pernctpupoBaTbCs
HenocpeaCcTBEHHO 3anoOMUHALLMM UITK LMAPOBLIM ocumnnorpadom nnu gpotorpadmpoBaHnem nsobpaxe-
HUSA Ha 3KpaHe U Co3aaHNEM KOMMbIOTEPHOM KOMUN.

6.5 Bpemsi uaMepeHUs1 U CKOPOCTb CKAaHUPOBAHUSA NpPY U3MEePEHUN HenpepbIBHbIX paguonomMex

[na py4HbIX, aBTOMaTU3NPOBAHHbIX NN NONYyaBTOMATU3NPOBAHHBLIX U3MEPEHUIN BPEMSI NU3MEPEHUN U
CKOPOCTb CKaHMPOBaHUSA U3MEPUTESbHBIX Y CKAHUPYIOLLMX MPUEMHUKOB BbIOMPAOT Tak, YTOObI 3achmkcmpo-
BaTb MakcuUMarbHbI yposeHb VIPT. Mpu aTom 06a3aTenbHO YYMTHIBAKOT BPEMEHHbIe XapakTepucTmku VP,
0CcobeHHO Npu NpeaBapuUTENbHOM CKaHMPOBaHMM C UCMONb30BaHMEM NMUKOBOroO AeTeKTopa.

Bonee nogpo6HO O BbINOITHEHUN aBTOMATU3NPOBaHHbLIX M3MEPEHUIA CM. B pa3aene 8.

6.5.1 MuHumanbHoe BpeMsi uamepeHus

3HayeHns MMHMMAanNbHOro BPEMEHW Pas3BEPTKMN UITM MAKCUMAITbHOM CKOPOCTM CKaHMPOBAHUSA OIS KaX-
pon nonockl YactoT CUCTIP no FOCT P 51318.16.1.1 npuBeaeHbl B npunoxeHun B, Tabnuua B.1.

3Ha4YeHnss MUHUMarbHOro BPEMEHMW CKaHMPOBaHUSA NPU MMKOBOM U KBa3MMMKOBOM AETEKTUPOBaHUM NSt
nonoc yactot CYCIIP, onpegeneHHble ¢ y4eTOM AaHHbIX Tabnuubl B.1, npeactaeneHsl B Tabnuue 1.

Tabnunua 1— MuHUManbHOE BpeMsi CKAHMPOBAHUS C MUKOBBIM U KBA3UMUKOBLIM AETEKTOpaMu AN TPeX Nosioc vac-
ToT CUCTIP

MuHumarnbHoe Bpemsi ckaHupoBaHus T
Monoca yactotr CUCIMP
npu NMUKOBOM AETEKTUPOBaHNM Npu KBa3WMNMKOBOM AeTeKTUPOBaHUN
A 9—150 k'L 14,1 c 2820 ¢ =47 MmuH
B 0,15—30 MI'y, 2,985 ¢ 5970 ¢ = 99,5 MMH = 1 4 39 MUH
C/D 30—1000 My 0,97 c 19400 ¢ = 323,3 MMH = 54 23 MUH

MwHMManbHOe Bpems CKaHMPOBaHWS, NpuBeeHHOe B Tabnuue 1, NpMMeHMMO Npu U3MepeHnn rapmo-
HuMyeckux curHanos. B 3aBucmumocTu oT Buaa VPI moxeT notpeboBaTbCcs yBENMYEHNE BPEMEHM CKaHNPOBa-
HWS1 Jaxke Npu U3MEepPEeHNn C KBa3UNMKOBbLIM AeTEKTOPOM. B Tex cny4vasx, korga ypoBeHb Habnogaemon VPT1
HecTabuneH (cm. 6.4.1), moxeT noTpeboBaTbCs yBenuyieHne BpemeHn nuamepenns T, 0o 15 ¢ Ha kaxnoi Yac-
TOTe n3MepeHui. Permctpmpyembie Npy 3TOM OTAENbHbIE KpaTKOoBpeMeHHble NPT He yunTbiBatoT.

B 6onblUMHCTBE CTaHO4ApPTOB, PacnpOCTPaHSIIOWNXCS Ha NPOAYKLMIO, YCTaHOBINEHO NpoBeaeHNe n3me-
peHuin Ha cooTBeTcTBME HOpMaMm UPIT ¢ KBa3annMKoBbIM OEeTEKTOPOM, YTO TpebyeT 3Ha4YNTENbLHOro BpeMeHM
namepeHun. NMoaToMy NPUMEHSIIOT cneumanbHble NPoLeaypbl, COKpaLlalLlmMe BpeEMsS M3MepeHUI (CM. pas-
aen 8). [Jo npumeHeHns Taknx npouedyp Heobxogumo obHapyxuTe VMPI1 npu npegsapuTensHOM cKaHMpoBa-
HUM. YToObl rapaHTMpoBaTtb, 4TO npepbiBUCTbie WPl He nponyuieHbl BO BpeMsi aBTOMaTWM4eCcKOro
CKaHMpOBaHMsA, HEODXO0AUMO PYKOBOACTBOBATLCA TpeboBaHuAMM 6.5.2—6.5.4.

6.5.2 CKOpOCTU CKaHUPOBaHMA ANSA CKAHUPYIOLUX MPUEMHMUKOB U aHanNn3aTopoB CneKkTpa

[nsa Toro, 4yTo6bl BO BpeMsi aBToOMaTU4eckoro ckaHnpoBaHusa VP He 6binn nponyLueHbl, Heo6xoanmo
BbINOSIHEHNE OOHOIo U3 ABYX YCITOBUI:

1) npwu pasBepTke C OAHOKPATHbLIM 3aMyCcKoM A4S uaMepeHusi npepbiBUCTbIX VIPTT BpeMs namepeHus Ha
KaXgomn YacToTe A0SPKHO NpeBbillaTh MHTepBansl Mexay nMmnynscamu NPT,

2) npu HeNpepbIBHOW pa3BepTKe B peXUME 3anOMUHAHUSA MakCMMyMOB BpeMsi HAabNIogeHNs Ha Kaxaon
YacToTe JOIMKHO ObITb AOCTAaTOYHbLIM OS5 perncTpauum npepbiBUCTbIX pagMornoMex.

CKOpOCTb YaCTOTHOrO CKaHMPOBaHWS OrpaHMyeHa BbIGOPOM LUMPUHBI MOMOCHI Pa3peLLeHns U LWNPUHbI
BMAEOMNOSIOCHI U3MEPUTENBHOTO Npubopa. Ecnmn ckopocTb ckaHMPOBaHUSA N3MeEPUTENBHOIO Npubopa Bbibpa-
Ha M3nuwHe GONbLUONM, NONyYeHHble pe3ynbTaTbhl M3MepeHuin ByayT owmnbodHbiMKn. CriegoBaTenibHO, Ans
aHanusnpyemowu nosnockl 063opa Heobxoanmo BbibpaTb 4OCTATOYHO HBonbLIoe BpeMs ckaHupoBaHus. [onyc-
KaeTcsa permctpmpoBathb npepbiBucTblie VP npu pa3sepTke ¢ 04HOKPaATHBIM 3aMyCKOM U C AOCTaTOYHbIM Bpe-
MeHeM HabrniogeHNs Ha Kaxgow 4vactoTe nMbo Mpu HenpepbiBHOWM pasBepTke B pPeXuMMe 3arnoMUHaHWS
mMakcumyMoB. NocnegHee 6onee addekTnBHO npu nameperHnn VP, Bug KoTopbix HEM3BECTEH, NOCKOSbKY
Npy KaXXgoM 3arnycke pa3BepTku MOryT ObiTb OBHapyXeHbl HOBble COCTaBMSAIOLME CrieKTpa NpepbiBUCTOM
PIM.
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Bpemsi namepeHuini BbIGUpaT B COOTBETCTBUM C MEPUOOUYHOCTBLIO MOSIBNEHUsT npepbiBUCTbIX UPTT.
B HekoTophkIX criyvasx MoxeT NnoTpeboBaTbCsl UAMEHEHME BPEMEHMW pa3BepPTKM, YTOOLI n3bexaTtb achdekToB
CYHXPOHM3aLUN.

Mpwn onpefeneHn MMHUMarbHOrO BpEMEHW Pa3BEPTKM AN N3MEPEHN C BbIOpaHHOM LUMPUHOW MOS0-
Cbl pa3peLleHns U UCNob30BaHMEM NMUKOBOTO AETEKTUPOBAHWSA creayeT yunTbiBaTb LWMPYHY BUOEOMNONOChHI
aHanusaTopa CrnekTpa WUnm NpMeMHMKa Co CKaHMPOBaHNEM.

Ecnu wunprHy Braeononocskl BeibMpatoT Gonblle NOMockl pa3peLleHns n3aMepuTensHoro npubopa, To

an4d pacy4eta MMHUMaribHOro BpeMeHun pa3BepTKu Ts min WCMOJIb3YIOT BblpaXeHne

Ts min — (kAf) /(Bres)2= (1)

roe Ty min— MWHMManbHoe Bpems pasBepTkiu, C;
Af — nonoca 0630pa;
res — LUVMPWHA NOMOChI paspeLleHus;

k — nocCTOsiHHasi NponopLMOHaNbHOCTK, KOTOpas 3aBUCUT OT (POPMbl YACTOTHOW XapakTepUCTUKN
dunbTpa. Ans CUHXPOHHO NepecTpanBaeMbIX (PUMbLTPOB C YaCTOTHOW XapaKTePUCTUKON, UMELO-
wen dopmy, 6nmM3Kyto K rayccoBol, kK MpMHUMaeT 3HayeHus oT 2 go 3. [Ana paccTpOeHHbIX
UNbTPOB C YaCTOTHOM XapaKTePUCTMKON, BNIM3KOM K NPAMOYTrofbHON, kK NPUHUMaET 3Ha4YeHUs
ot 10 pno 15.

Ecnu wnpurHy nonockl BugeoTpakTa BoIOUpaT paBHOW LUMPUHE MONOCHI Pa3peLLEHns UNu MEHee, TO

and pacd4eta MMHUMalribHOro BpeMeHU pa3BepPTKU TS min NCNOJIb3YIOT BblpaXxeHune

Ts min = (kAf) /(Brestideo)7 (2)
video — LLIMpUHa NoJsioCbl BUAEOTPAaKTa.
BornbLnHCTBO aHaliM3aTopoB CcnekTpa U CKaHMPYHLWNUX NPUEMHNKOB aBTOMaTU4Ye€CKM CBA3bIBAlOT BpeMA
CKaHMpOBaHMS C BbIOpaHHOM Nonocon 063opa v LMPUHOM MoSockl paspellenns. [ns nonyyeHns npaBuiibHbIX
NnokasaHui U3MepUTESNIbHOro Npubopa BpeMsi CKaHMpPOBaHUA perynupytoT. Ecnv Heobxoaumo anutenbHoe
BpeMA N3MepeHnA, HarnpumMep, anda permcrtpaumm meaneHHo MeHALWNXCA MPH, aBTOMaTn4yeckad yCtaHOBKa
BpEMEHN CKaHNPOBAHUA MOXET ObITb N3MeHeHa.

Cnepnyet nmeTb B BUAY, YTO NpU HENPEPLIBHOW pa3BepTKe YNCIO Pa3BEPTOK B cekyHay byaeT onpene-
NATLCA He TOJTIbKO BpeMeHEM CKaHNPOBaHUA Ts min HO 1 pAO0OM ApYyrmnx d)aKTopOBZ ANMUTEeNbHOCTbIO 06paTHO-
ro Xoda ny4a, BpPeMEeHeEM, H606XO,EI,I/IMbIM ana HepeCTpOﬁKM retrepognHa, BpeMeHeM COXpaHeHusa
pe3ynbTaTtoB USMEPEHUA U T. IN.

6.5.3 Bpems ckaHupoBaHuUA ANs AUCKPETHO nepecTpanBaeMbiX MPUEeMHUKOB

D,I/ICerTHO nepecrtpamBaemMble WU3MepPUTENIbHbIE TMPUEMHUKN MocnegoBaTesibHO HacTpauBakT Ha
oTAesbHble 4aCTOTbl B COOTBETCTBUMN C NpeaBapuUTeribHO Bbl6paHHbIM Liarom ceTku 4acToT. |-|pl/1 npoxoane
I/ICCJ'Ie,EI,yeMOIZ nonocCbl YaCToT ANCKPETHbIMU LWaramMmm CyllecTtByeT HEeKOTOpoe MUHUMallbHO HeOGXO,EI,I/IMoe
BpemMaA ona npoBeaeHna TOYHbIX I/I3MepeHI/1IZ Ha Ka)K,EI,OI;I YyacToTe.

ﬂ,J‘IH CHMXEHNA HeonpeaeneHHOCTU n3aMepeHnaA y3KOnoJioCHbIX CUrHaros, CBSI3aHHON C Bbl60pOM 3Ha4ye-
HUA 4YaCTOTHOro Liara, H606XOD,VIMO, YyTOObI 3TO 3Ha4eHue ObIno I'IpVI6]'IVI3I/ITeJ'IbHO paBHO 50 % 3HayeHus
Monockl paspeLleHunst (MM MeHee, B 3aBUCUMOCTM OT pOpPMbl YHAaCTOTHOWN XapaKTepUCTUKN unbTpa). B aTom
Clniy4ae BpemMa CKaHMpoBaHUA ONCKPETHO nepecTpanBaemMbiX USMEPUTESTIbHbIX MPUEMHUNKOB TS min ONpeaena-
IOT N3 BblpaXXeHnA

B

roe B

Ts min = Tm min&f/ (Bygs 0,5), (3)
rae Ty, min — MAHUMArbHOE BPEMSt UBMEPEHUS Ha OAHOM YacToTe, C.

[nsa TouHoro onpeaenerns T i, KPOME BPEMEHU U3MEPEHNUS, HA0 Y4ECTb BPeMs, 3a KOTOPOe CUHTe-
3aTOp MepeknioyaeTcs Ha creayoLwyo 4acToTy, M BpeMs BbINOMIHEHWS MUKPOMPOrpamMmbl COXpaHeHWs
pes3ynbTaToB U3MEPEHUs, KoTopas y 60MbLUMHCTBA M3MEePUTENbHBLIX MPUEMHUKOB BbINOMHAETCA aBToMaTu-
Yeckun. Kpome TOro, 3HauyeHne BpeMeHn CKaHMpoBaHNs onpeaenseTcs TMNoM BeibpaHHoro geTektopa (Hanpu-
Mep, NMUKOBLIN UITN KBA3UMUKOBBIN).

Ons wnpokononocHbix NPl 3HayeHne 4acTOTHOrO Liara MOXHO yBENnUUTb, ecnu Tpebyetcst oGHapy-
XXEeHune TOMNbKO MakCMMarbHbIX YPOBHEN NOMEXMU.

6.5.4 UccnepoBaHue cnektpa UPI c ncnonb3oBaHnem NMKOBOro getTekropa

Mpu kaxgoMm M3mMepeHun ¢ npeaBapuTerbHbIM CKaHMPOBAHMEM criefyeT CTPEMUTLCH K TOMY, YTOObI
BEPOSITHOCTb OOHapyXeHWUst BCcex 3HauMMbIx cocTaBnsowmx cnektpa VPI ot ucneityemoro TC Gbina kak
MOXHO 6nuvke k 100 %. B 3aBMCMMOCTM OT TUNa M3mMepuTeNnbHOro npuemHuka u suga UPI (y3kononocHsble,
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LLUMPOKOMOJIOCHbIE NMBO UX KOMOMHaUUS) npeanaraeTca NpMMEHATh criegyowmne metoabl ob63opa cnektpa
PI:

- MOLIAaroBOe CKaHMPOBAHWE: BPpEMS UBMEPEHUS HA KAXKO0M YacToTe OOIMKHO ObITb JOCTATOYHO 60b-
LWMM, 4TODObI N3MEPUTb NMKOBOE 3HaYeHUe ypoBHsa VIPTT, Hanpumep, Ans nmnynbCHOM pagMornoMexun BpeMs
N3MepeHUs AOMKHO BbITb BonbLUe, YeM BenmymMHa, obpaTHas YacToTe NOBTOPEHMS UMMYIbCOB;

- HEenpepbIBHOE CKAHNPOBaHWE: BPEMS U3MEPEHUSI AOMKHO ObITb OorbLUEe, YEM MHTEPBanbl MEXAY npe-
pbiBUCTbIMU VPTT (Npu pasBepTke ¢ OQHOKPATHbLIM 3aryCKOM), @ YMCMO HYaCTOTHbIX CKAaHUPOBaHWI 3a BpeMs
HabntoaeHns OMMKHO ObITb 4OCTAaTOYHO OOMbLUIMM AN YBENUYEHUS] BEPOSTHOCTU OOHapYXXeHUs paguornome-
X1 (NpU HENPepbIBHON pa3BepTKe).

Mpumepbl oToOpaxeHst Ha n3aMepuTensHom npuemnHnke NPT pasnuyHbiX BUOOB C MEHSIOLWMMUCS BO
BpPEMEHU chekTpamu npuBedeHbl Ha pucyHkax 1 u 3. B BepxHen 4acTu PUCYHKOB YyKa3aHO MOMOXeHue
HaCTPOWMKN NPUEMHUKA (8 KOOpOUHamax «8peMsi» U «4acmomay), OCYLLECTBIAIOLEr0 HenpepbiBHOE NMGO
noLuaroBoe CKkaHMpoBaHue.

fi

HenpeptiBHas pasBepTka B pexumMe 3anoMMHaHns MakCMmMmyMOB

LLInpokonosnocHbIN
(MMNyNbCHBIN)
curHan

Y3KOMOMOCHbIN
(HenpepbIBHbIN)

curHan

T

Monoca P
t

PasBepTka 1 PasBepTka 2 PasBepTka 3 PasBepTka 4 PassepTka 5
OTtobpaxeHne
cnekTpa

| | | ! | “ 1 | | || _

~
~

Tm — BPEeMs U3MepeHust Ha ofjHol YacToTe; T, — NepuoA NOBTOPEHUS MMMYNbCOB LMPOKONoNocHbIX VNPT,
MoMeHTbI NosIBNEeHNs MMNYNbCOB NOKa3aHbl BePTUKanbHbIMU IMHUSIMU Ha BEPXHEN YacTu pPUCyHKa

PucyHok 1 — lMpumep namepenuns kombuHaumm VP B Buae ogHOro rapMOHNYECKOro y3KoMorOCHOro curHana
N UMMYMbCHOrO LLUMPOKOMOSIOCHOIO CUrHana npu HenpepbIBHOW pas3BepTke B PexmMmMe 3anoMnHaHns MakCrMymoB

Ecnv BMAO SnekTpoMarHUTHOM 3MUCCUM HEU3BECTEH, TO OrnGaloLLylo CrekTpa MOXHO OMpeaenuTb,
UCNonb3ysi MMKOBbIN AeTEKTOP U pa3BepTKy C MHOrOKPaTHLIM 3aMyCKOM Y MUHUMAaribHbIM BPEMEHEM Pa3BEPTKM.

[na yMmeHbLUEHNS BpEMEHUN U3MEPEHMI HEOBXOANUM BPpEMEHHOI aHanM3 cMrHarnos, noasexalmux nsme-
peHuto. Takoi aHanu3 BbINOMHSAETCS C MOMOLLbIO M3MEePUTENBHOMO NPUEeMHMKa (B KOTOPOM MPEeAYCMOTPEHO
rpadouyeckoe oTobpaxeHne curHana) B pexxume nay3sbl 60 ¢ NOMOLLbIO ocuumnnorpada, NnoaKmtoYeHHOro K
MY vnu BuaeoBbixody NPMEMHMKA TaK, Kak NMokasaHo Ha pucyHke 2.

Yka3zaHHbIli crnocob nossonsieT onpeaenuTb ANUTENbHOCTb U YacTOTy MOBTOPEHUSI UMMYNbCOB U COOT-
BETCTBEHHO BbIGpaTh CKOPOCTb CKAHWPOBAHWUS UMM BPEMS U3MEPEHUS:

- ANs HeNpepbIBHbIX HEMOAYNMPOBAHHbIX Y3KOMonocHbIX MIPT gonyckaeTcs Mcnonb3oBaTth camoe Gbic-
Tpoe BpeMsl CKaHMPOBaHMWS, KOTOPOE BO3MOXHO MpU BbiGpaHHbIX YyCTaHOBKax npubopa;
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ab (1 mkB)
90
80
70 i
60
50
MpunmedyaHune—MWPI OT KONNEKTOPHOro 40
asurartens, paboTalowero oT UCTOYHMKA MOCTOSIHHO- l L
ro Toka. M3-3a 60nbLIOro Yncna KonmnekTopHbIX cer- 30
MEHTOB YacToTa MOBTOPEHUS MMMYNbCOB BbICOKas \ t \ “
(npubnuamtensHo 800 u) n amnNnNuTyaa MMNynbLCoB 20 v = h ﬂ“
CywecTBeHHO u3meHsietca. CnepoBartenbHo, And ™
AaHHOro Npumepa pekoMeHAyemMoe BpeMs nsmepe- 10
Husa > 10 MC Npy NMKOBOM AETEKTUPOBaHUU 0 2 4 6 8 10 12 14 16 18 20
MC
PucyHok 2 — lNpumep BpeMeHHOro aHanmsa Mertka: 1 mc 66,1 46 (1 mkB)

- ANs UCKIIOYUTENBHO HENPEepbIBHbIX LMpoKononocHbIx VMPIT (Hanpumep, oT ABUraTenei BHyTPEHHEro
cropaHusi, obopyaoBaHWs AyroBoV CBapKu U KOMNEKTOPHBIX ABUraTerniei) gonyckaeTcs UCronb3oBaTh Mnolua-
roBO€ CKaHMpPOBaHWe C NMKOBbLIM UK Aaxe KBasUMUKOBbIM AETEKTUPOBAHMEM NPY U3YYEHWUM CNIEKTPa NOMEeXU;
B 9TOM crlyyae, YTobbl HaYepTUTb OrnGaloLLyo CrekTpa B BUAE MHOTOCIIOMHOM KPUBOWA (CM. pUCYHOK 3),
ncnonb3ytoT 3HaHue Buaa VPI; 3HayeHue wwara BbIGUpatoT Tak, YToGbl HE MPOMYCTUTL 3HAYUTENbHBIX U3Me-
HeHWI ormbatoLLeii cnekTpa; UsMepeHmne ¢ OAHOKPaTHOWM pa3BepTKoii (eCNv NPOBOAUTCS AOCTAaTOMHO MEANEH-
HO) Takke O4acT ormbatoLLyto CnekTpa;

fh
[MowaroBoe ckaHMpoBaHWE NpU CNeKTpanbHoN BbIbopke
NcknountenbHo -]
LLIMPOKOMOJIOCHbIE < 1 4 +r - rr- -0 {11
nomexu
1 {1 |
| 7-m TP
— ____l
_’::‘ Monoca MY
t
OTobpaxeHune A
cnekTpa
/

Tn — BPeMs uamMepenust; T, — MHTepBar NoBTOPEHUS UMNYIbCOB

PucyHok 3 — LLIMpOKONONOCHbIN CNEKTP, M3MEPEHHBIN C MOMOLLbIO AUCKPETHO NepecTpansaemoro npmemMHukKa
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- 0N NpepbIBACTLIX y3kononocHbIx P ¢ Hen3BeCTHbIMM YaCcTOTaMu MOXHO UCMONbL30BaTh GhICTpble
KOpOTKME pas3BepTKW, BKMOYaOLWME (DYHKLUMIO «PUKCaLUM MakCUMyMa» (CM. pUCYHOK 4) nubo mMeaneHHyto
pa3BepTKy C OQHOKPATHbIM 3aMyCcKOM; YTOGbI rapaHTUpOoBaTb HabMNoAEHE BCEX CYLLECTBEHHbIX COCTaBMsO-
LUUX, MOXET NoTpeboBaTbCs BpeMeHHOW aHanusa 40 NpoBeAeHUs! pearnbHOro M3MepeHus.

Bpemsi uamepenust T, AOMKHO GbiTb GOnblUe MHTEPBANa NOBTOPEHUS UMMYMNLCOB T, KOTOPLIA 06paTHO
MpoMnopLMOHaneH YacToTe NOBTOPEHUS UMMYIILCOB.

fA

MpepbiBUCTLIE
Y3KOMOSOCHbIE
nomexm

HenpepbiBHbIE
HeMOAYNMPOBaHHbIE
Y3KOMOMNOCHbIE
NoMexm

/ A/ Monoca M4

~Y

OTobpaxeHue A
cnekTpa PasBepTka 1 PassepTka 2 PassepTka 3 PassepTka 4 PasBepTka 5

\

Tm — BpeMA USMEPEHUSA; Tp — WHTEepBasi NOBTOPEHNA UMNYIbCOB

PucyHok 4 — lMpumep namepeHus npepbiBUCTbIX Y3KONONOCHbIX VP ¢ moMoLbio BbICTPLIX KOPOTKUX MOBTOPSHOLLMXCS
pasBepToK M PyHKUMeN «urKkcaumm makcMMymay» Ans nonyveHns obsopa cnekrpa nomexm

MpwnMedyaHne— B npuBegeHHOM Bbille NpUMepe Ans onpeaeneHns BCcex CnekTpanbHbIX COCTaBMSLWMX He-
06xoaMMo NsiTb pasBepTok. Yncno TpebyemMbix pa3BepToK UM BPEMSI CKaHUPOBaHWS MOXET BbITb YBENUYEHO B 3aBUCUMOC-
TV OT ANUTENBHOCTU U MHTEPBAna NOBTOPEHNS UMMYbCOB.

N3mMepeHnst NpepbIBUCTBIX LUMPOKOMOOCHbLIX MOMEX MPOBOASAT C UCMONb30BaHWEM MpoLeayp aHanmaa
npepbiBuUcTbIX NPT, npuBeaeHHbix B TOCT P 51318.16.1.1.

7 U3mepeHune UPT1, pacnpocTpaHALWUXCA B NPOBOAHMKAX B NOJSIOCe YacToT
ot 9 klN'y o 30 My,

7.1 BBegeHune

[Mpn npoBeaeHUn ucnbiTaHUn Ha cooTBeTcTBNE HopMam WP B npoBoaHukax (koHAykTMBHbIX VPI1) B
nonoce 4actot oT 9 k'y Ao 30 MI'y AOMKHbI ObITb YUTEHbI, KAK MUHUMYM, YKa3aHHbIE HUXE BONPOCHI, B OTHO-
LWEeHUU TUNOBbIX NCMbITAHWUI U UCMIbITAHUA Ha MeCTe YCTaHOBKM (3KcnnyaTtawmm):

a) MeToAbl U3MepPEeHUn KOHOYKTMBHbIX UPTT.

[onyckaeTcs npuMeHeHne ABYX METOAOB U3MEPEHUI KOHAYKTUBHbLIX VIPIMT — n3mepeHusa HanpsxeHns
WPT1 (meTog, npeobnagatowmi B ctaHgaptax CUCIIP) u namepenns cunbl Toka NPT, MNprmeHeHne gaHHbIX
MeTOoA0B AOMNycKaeTCst NPy U3MEPEHUSX:

- 06LWMX HECUMMETPUYHBIX (aCMMMETPUYHbBIX) HanpsbkeHun n Tokos NPT (MPT obuero pexxuma),
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- CMMMeTpUYHbIX HanpsxxeHun n Tokos UPTT (UPIT anddepeHumansHoro pexmma),
- (HeCMMMETpPUYHBIX HanpsbkeHu u TokoB UPTT (MPI HecuMMeETpUYHOro pexuma).

MpumeyaHune—HecuvmerpuyHoe HanpsbkeHve WPIT M3mepsoT, B OCHOBHOM, B CETW 3NEKTPONUTaHuS.
Ob6Lwune HecMMMETPUYHbIE HanpskeHue 1 Tok P namepsioTt, B OCHOBHOM, B JIMHUSIX CBA3W U YNpaBleHus;

b) nameputensHoe obopyanoBaHue.

N3meputenbHoe obopyaoBaHMe BbIOMpalOT B 3aBUCMMOCTU OT TOro, kakue napametpbl VIPIT gomkHbl
ObITb onpeaeneHsl (CM. 7.2);

c) obopynoBaHue, CBA3aHHOE C OCHOBHbIM.

O6opynoBaHue, CBA3aHHOE C OCHOBHbIM (3KBMBAaNEHTbl CETU, MPOBHUKM TOKa UM HaNps>keHWst), BbIOW-
palT B COOTBETCTBUM C BMAOM maMmepsiembix VIPI [cm. 7.1, nepedncnerve a)l. CnegyeTt yynTbiBaTb, YTO
obopyaoBaHue Kaxaoro Buaa, CBA3aHHOE C OCHOBHbLIM, NpeacTasnseT BY Harpysky ons uenen, rae nposogsaT
namepeHuns (cMm. 7.3);

d) ycnosusi BY Harpysku nctoynHmnka NPT,

N3mepuTenbHas ycTaHoBKa npeactaBnseT cobon BY nonHble conpoTUBRNEHWs Harpy3ku Anst UCTOYHM-
ka(oB) VIPIT B ucneityemom TC. 3Tu nonHble CONPOTUBMAEHUSI CTaHOAPTU30BaHbl NPU TUMOBbIX UCMbITAHUSX
UM MOryT 3aBUCETb OT pearnbHbIX YCIOBUN B CrlyYyae UCMbITaHUM Ha MecTe akcnnyaTauuu (cMm. 7.3 u 7.4);

f) koHdwurypaumsa ncnoitaHui TC.

CraHaapTusoBaHHas KOHUrypaums ncnbiTaHni A0OMKHA onpeaensTb nonoxeHue ncnbityemoro TC u
n3mepuTenbHoro 06opyaoBaHMsA OTHOCUTENBHO OMOPHOMO 3a3eMIIEHUS, COEAUHEHUS C OMOPHbLIM 3a3eMIeHN-
eM, a TaKkke coeanHeHuns ncnbiryemoro TC 1 cBA3aHHOIO ¢ HUM 06opyaoBaHus (cM. 7.4 n 7.5).

7.2 N3mepuTtenbHoe obopyanoBaHue (M3aMepuUTesibHbIE MPUEMHUKU U T. N.)

B obwem cnyyae pasgensiioT uamepeHus HenpepbiBHbIX U npepbiBUCTbIX VIPT]. HenpepbisHble NPT
N3MepPSIOT, B OCHOBHOM, B YacToTHOW obnactu. MNpepbiBucteie VIPI Takke n3aMepstoT B YaCcTOTHOM obnactw,
HO MOXeT NoTpeboBaTbCs TakkKe NPOBeAEHUE AOMOMHUTENbHbIX U3MEPEHUIA BO BpDEMEHHON obnacTu.

MpumMeHsaeMble n3MepuTENbHbIE YCTAHOBKN U M3MEpPUTENbHOE 060pyaoBaHMe OOMKHbI COOTBETCTBO-
BaTb TpeboBaHuam OCT P 51318.16.1.1, TOCT P 51318.16.1.2. lpn npoBeAeHnn U3MEPEHUIA BO Bpe-
MEeHHOI 06racTu NPMMEHSIOT Takxke ocumnnorpadbl 1 T. n.

7.2.1 Acnonb3oBaHWe AETEKTOPOB NPU U3MEpPEeHUU KOHAYKTUBHbLIX UPTI

XapaKTepucTuK/ 4eTeKTOPOB, KOTOPbIE MCMONb3YIOT ANS B3BELUMBAHUSA pe3yrbTaToOB U3MEPEHMWI, NCXO-
08 13 TexHmyeckux TpebosaHui k TC, yctaHoBneHbl B TOCT P 51318.16.1.1. B psige cnyyaeB anga nposege-
HUSt U3MEepPEHN KOHOYKTUBHbIX VIPTT TpebytoTcs ogHOBpEMEHHO NPUMEHSATL KaK KBa3UMMKOBbLIV AEeTEKTop, TakK
N OEeTEeKTOp CpeaHunx 3HayeHun. MNoCTosHHbIE BpEMEHU 3TUX OBYX OETEKTOPOB 3HAYUTENbHbI, YTO Aenaet
aBTOMaTM3MPOBaHHbIE U3MEPEHUSI BECbMa TPYAOEMKUMU.

[nsa npoBegeHnsi nepBoHavarnbHbIX M3MEPEHWI 1 onpeaeneHus cootseTcTaust Hopme VIPIT gonyckaeT-
CH UCMOMb30BaTh MUKOBLIN 4ETEKTOP C MEHbLUMMM MNOCTOAHHBLIMU BpemMeHu. Ecnn ypoBHM namepeHHbix VPT]
BblLLIE YCTAHOBINIEHHON HOPMbI MOMEX, TO MOCHE NepBOHaYarbHbIX M3MepeHU Heobxoanumo NPoBeCTU n3Me-
pPEeHUs C UCMOMNb30BaHNEM KBa3UMUKOBbLIX 4ETEKTOPOB U AETEKTOPOB CPEAHNX 3HAYEHUN.

PykoBOACTBO MO NpOBEAEHNIO 3TUX U3MEPEHUIA CM. B NpunoxeHun C.

7.3 U3mepuTtenbHoe obopyaoBaHue, CBA3aHHOE C OCHOBHbIM

N3amepuTtenbHoe obopyaoBaHme, CBA3aHHOE C OCHOBHBIM, MPUMEHSEMOe Npu NPOBEAEHNN U3MEPEHNI
KoHAYKTUBHbIX VP, 0OTHOCMTCS K ABYM KaTeropusim:
a) OaTyMKK NS U3MepeHus HanpsKeHUs, Takne Kak 9KBUBaNEeHTbl CeTN U MPOBHMKN HaMpsXXeHns.

M pnmMmevyaHne — BmecTto TEPMUHa «3KBUBAIeHT CETU» nHoraa ncnonb3dyeTca TepMUH «CxemMma uMntTaumm non-
HOro CONpoTUBIIEHUNA CETUY,;

b) pgatumku ons namepeHuns cunbl ToKa, Takme Kak NPoOBHUKN TOKa.

7.3.1 dkBuBaneHTbl cetu (3C)

[na peanbHbIX ceTen (B TOM YNCIE CETEN SMEKTPONUTAHUS U CETEN CBA3N) 0OLLME HECUMMETPUYHBIE,
CYUMMETPUYHbBIE N HECUMMETPUYHbIE MOSHbIE CONPOTUBIEHNST 3aBUCST OT TONOSIOrMK ceTen n B obLiem cny-
Yyae U3MEHSIOTCSA BO BPEMEHM.

MoaToMy Ans NpoBeAeHMs TUMOBbLIX UCMbITAHWI HEOOXOOUMO NPUMEHEHNE CTaHAAPTU30BAHHbLIX CXEM
UMUTaUMM NOMHOrO conpoTmBreHnsa cetu, T. e. AC. OC obecneunBaloT ctaHgapTus3oBaHHble BY nonHble
COMpOTMBIEeHUs Harpy3ku ansa ucnoiryemoro TC. 3C BkNo4aoT nocneaoBaTensHO Mexay 3axnmamm Uchbl-
Tyemoro TC 1 peanbHOi CEeTbIO UM UMUTATOPOM curHana. Takum obpasom, OC UMUTUPYET NPOTSXKEHHbIE
ceTu (ONVHHbIE NUHUK) C onpeaeneHHbIMU NOMHBIMU CONPOTUBMEHUSIMNA.
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7.3.1.1 Tunbl 9KBUBaNeHTOB CETU

CnepyeT wucnonb3oBaTb 3KBMBANEHTbl CeTW, TpeboBaHMA K KOTOPbIM  YCTaHOBMEHbI B
FOCT P 51318.16.1.2, ecnvi HET KakMX-NMBO KOHKPETHbIX NPUYKH, MO KOTOPbIM MOXeT noTpeboBaTbCs Apyras
KOHCTpYKUuA. B oblwem cnyyae BbIAENSIOT TPY BUAA SKBUBANEHTOB CETU:

a) V-obpasHbiv akBMBaneHT ceTu. B 3agaHHom nonoce 4actoT BY nonHble CONPOTUBAEHUS MEXAY KadX-
ObIM N3MePSAEMbIM 32XXMMOM UCMbITyemoro TC 1 ONopHbIM 3a3eMNeHneM NMEKT CTaHAAPTU30BaAHHOE 3HaYe-
HMe, XOTA HEMOCPEACTBEHHO MexXay I3TUMU 3aXUMaMu He MNOAKMIYEHbl Kakue-nmbo 3nemMeHThl,
onpegenstowime 3Tn NonHele conpoTuBneHus. KoHctpykums 3C nossonseT onpeaenuTsb (HenpsambIiM NyTeMm)
n3mMepsieMoe HarnpsbkeHue, Kak CMMMEeTPUYHOe, Tak U HecuMMeTpuyHoe. HYucno 3axmnmoB ucnoityemoro TC,
T. €. YACINO NIMHUIA, U3MEPSIEMbIX C MpUMeHeHneM V-06pa3Horo akBuBarneHTa CeTU, He OrpaHUYEHO;

b) menbTaobpasHbi akBUBaNeHT ceTu. B 3agaHHol nonoce Yyactot BY nonHble conpoTUBNEHNS MEXAY
napon n3amepsieMbIX 3aXXMMOB UcnbITyeMoro TC 1 NofHbIe COMPOTUBIIEHNS MEXAY 3TUMU 3aKMMamu 1 onop-
HbIM 3a3eMfeHMeM MMEeIT CTaHA4apTU3oBaHHble 3HavyeHus. KoHcTpykuma 3C no3sonseT HenocpeacTBEHHO
onpegenutb BY HarpysouyHble nonHble CMMMeETpuYHOE u obliee HeCMMMETPUYHOE conpoTuBrnenus. MNpu
NCnosib30BaHUM OOMOSTHUTENBHOITO CUMMETPUPYIOLLIEro TpaHcdopMaTopa NosBAsSETCA BO3MOXHOCTb U3Me-
pPATb CUMMETPUYHOE 1 ObLLee HECUMMETPUYHOE (aCUMMETPUYHOE) HanpsXXeHne NoMex;

c) T-obpasHblii 3KBMBArNEHT ceTU. B 3agaHHOM nonoce 4acToT NoSIHOEe 0bLee HECUMMETPUYHOE COMpPo-
TUBIEHME MeXay Napon nsMmepsieMbiX 3aXMMOB UcnbiTyemMoro TC 1 OnopHbIM 3a3eMreHneM UMeeT CTaH-
OapT13oBaHHOe 3HaveHue. B obuiem criydae T-06pa3Hbii 3KBMBANEHT CETU HE BKITIOYaeT B cebsi cTaHOapTu30-
BaHHYylO Harpysky, obecneumBaioLLyto HeobXxoguMoe 3HayeHue MOMHOr0 CUMMETPUYHOIO COMPOTUMBIIEHNS.
[aHHOe nonHoe conpoTMBIIEHNE 3a4aEeTCA BHELUHUMU 3NIEMEHTaMM, MOAKIIOYEHHBIMU K 3aKMMaM NUTaHus
(nHWMN) T-obpasHoro askBuBarneHTa cetu. [anHHbii TN AC ucnonb3yeTcsl TONbKO ANs N3MepeHnn obLuero
HecMMMeTpPUYHoOro HanpskeHna UPT1.

7.3.1.2 MuHumaneHble TpeboBaHns

OC fomkeH oTBeYaTb CneayrLwmMM MUHUManbHbIM TPeBGOBaHUSAM:

a) B 3agaHHou nonoce yactoT AC gosmkeH obecnedvnBaTh CTaH4APTU30BaHHbIE 3Ha4YeHUs BY nonHbix
COMNPOTMBIIEHUI MeXAY 3axuMamu ncneityemoro TC, a Takke MexXay 3TMMU 3aXXMMaMu 1 ONOPHbIM 3a3emMre-
HMeM; NpU BbINOMTHEHNN 3TOro TpeboBaHWsA 1 NpU CTaHAAPTU30BaAHHOW KOH(UIypaLmy NCNbITAHUA 3Ha4YeHne
Harpy3ku ncnoityemoro TC siBNeTcsa CTaHgapTU30BaHHbIM (CM. 7.4);

b) ecnn BC npegHasHaveH onsa pasgenbHOro nsmepeHns ooLero HECUMMETPUYHOTO U CUMMETPUYHO-
ro HanpspkeHun nomex (cMm. 7.3.1.1), To gormkeH BbITb 3aaaH KO3MULMEHT 3aTyxaHus Npu npeobpasoBaHUm
HanpsXeHUst U3 CUMMETPUYHOrO B 00LLee HeCMMMETPUYHOE U HAoBOoPOT;

c) B pabouen nonoce yactor OC gosmkHa ObITb 0becrneveHa pa3Bsidka Mexay CTaH4apTU30BaHHbIMU
BY nonHbIMM CONPOTUBNEHUAMU N pearnibHON CETbIO (MMM UMUTATOPOM CUrHaMNoOB), YTOObI HAarpy3ka pearnbHON
cetn (MnNn nMmmMTaTopa CUrHaNoB) HE MPUBOAMMA K CYLLLECTBEHHOMY U3MEHEHUIO 3HAYEHWUI CTaHAapTU30BaH-
HbIX 3Ha4YeHun BY nonHbix conpoTtusnenun 3C;

d) B koHCTpyKUMn OC gomKeH ObITb NPeayCMOTPEH creLmanbHbIi pasbem 4515 MOAKMHYEHUSA U3Mepu-
TenbHOro obopyaoBaHMsa ¢ BONTHOBbIM conpoTusnennem 50 Om (cm. FOCT P 51318.16.1.2);

f) koHcTpykuma IC gomkHa UMETb 3aXMM ANS NOLKIOYEHNA ONOPHOro 3asemMneHns, 4Tobel obecne-
YNTb CTaHAAPTU30BAHHYO KOHUIypaLuio UCNbITAHUN;

g) 3C pomxkeH GbITb KanMOpoBaH NO YyCTAHOBIEHHOW NpoLeaype.

7.3.1.3 [ononHuTenbHble TpeboBaHUs

a) 3C pomkeH BkMYaTh B cebs Lenb pasBA3ku 1 BNOKMPOBKN AN NpeaoTBpaLLeHns:

- MOBPEXAEeHMUS ANeMeHTOB (0becneymBaloLLnX CTaH4aPTM30BaHHbIE 3Ha4YeHMs BY nonHbix conpoTume-
NEeHNN) pabovmMMmn HaNpPs>KEHUSIMU, LENCTBYIOLLMMM B NIMHWW, HANPUMeEpP, HanpsiKeHNEM 3NEKTPONUTaHUS;

- MOBPEXAEHMUS ANeMEeHTOB (0becneymBarLLnX CTaH4aPTM30BaHHbIe 3Ha4YeHns BY nonHeix conpoTme-
NEHNN) MMKOBBLIMU HAMPSXKEHUAMM, CO30aBaeMbIMM UCNbITyeMbiM TC, Hanpumep, NnepexogHbIMK NpoueccaMmu
npy KOMMyTauuu;

- BNUAHUS paboymx HaNPs>KEHUI NMMHUM Ha pe3ynbTaTbl USMEPEHWUS, HAarNpuMep, BCNeACTBME Neperpys-
KN BXOOHOrO Kackaga u3MepuTenbHoro obopyaoBaHus;

b) cxema 3C pomkHa copgepxaTb pUnbTp, NpegoTBpaLLaLLni BNusHMe paboynx curHanos ceTn unm
nMmuTaTopa CUrHanoB Ha pe3yrbTaTbl USMEPEHUIA.

7.3.2 TpOGHMKM HanNpsiXKeHUs!

MpoBHMKM  HanpshkeHMs  OOMKHbI  COOTBETCTBOBATb  TpeboBaHWSAM,  YCTaHOBMEHHbIM B
OCT P 51318.16.1.2.

HanpsbkeHusa NPT Ha HekoTopbix 3axumax ncnoityemoro TC criegyeT M3aMepsiTb C MOMOLLIbIO NPOBHMKa
HanpsbkeHust. MprMepamm TakMx 3aXMMOB SBNAOTCS FHE34a aHTEHH, 3aXXVMbl MUHUIA YrpaBneHus, CUrHanos
1 Harpy3ku. B o6Liem cnyvae NnpoBGHUK HAMPSKEHWSA CMOMb3YIOT A5 U3MepeHnsi obLLEero HECMMMETPUYHOTO
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HanpsbkeHnsa VPT. TMpobHuk nmeeT Bbicokoe BY nonHoe conpoTvBneHue mexay mamepsieMblM 3aKMMOM U
OMOpPHbIM 3a3eMIIeHMEM.

7.3.2.1 MuHumaneHble TpeboBaHus

a) MNpobHuk HanpspkeHUs JormkeH obecneynsBaTb Bbicokoe BY nonHoe conpoTnBneHne Mexay nsamepu-
TerbHbIM HAKOHEYHMKOM W OMOPHbLIM 3a3eMIIeHNeM B 3a4aHHOM NONoce 4YacToT, YTODObl MCKIIOYUTL BAMSIHUE
NpobHuKa Ha nsmepsieMoe HanpshkeHue.

b) MpoBHMK HaNps>KeHNA 4OMKEH UMETb pasaennTenbHbIN KOHAEHCATOP C TaKUM 3HAYEHNEM EMKOCTH,
YTOObI HaMpPsXKEHWEe Ha NMHUN He MOTNO NOBPeauTb BXOOHbIE Leny N3MepUTENbHOro NpueMHumKa.

¢) lMpoBHUK HanpsxeHnsa gomkeH nmetb BY pasbem (50 Om) anga coeguHeHus ¢ M3amepuTenbHbIM Npu-
E€MHMKOM.

d) MpoBHWK HanNps>KeHNsA AOMMKEH UMETb 3aXXMM A1S NOAKII0YEHUS K ONMOPHOMY 3a3€MIIEHNI0 NPOBOAOM
MaKcMmanbHO 4ONYCTUMOW AfMHbI, €CNN ONOPHOE 3a3eMieHne He NoAkIYaeTcs K ncnoiryemomy TC gpyrum
Cnocobom, ykasaHHbIM B TEXHUYECKOW OKymMeHTauum Ha TC unu ctaHgapTe, pacnpocTpaHsiowemcs Ha
NPOAYKLMIO.

f) MpobBHMK HanpskeHWst JosmkeH ObiTb KannbpoBaH B COOTBETCTBMM C YCTAHOBMEHHOW NpoLeaypou, B
KOTOPOW AOMKHbI YYUTbIBATLCHA NapasvTHbIe BO3AENCTBUSA BOMIN3N TOYKM UCNbITAHUA, HanpuMmep, eMKOCTHas
CBSA3b MeXAY TOYKON N3MEPEHUS U 3KpaHOM NPoBHMKa. [leneHne HanpskeHNs Mexay NOfHbIM COnpoTuBe-
HMeM NpobHuKa 1 BXOAHbLIM MOMHbLIM COMPOTUBMEHNEM N3MEPUTENBHOIO NPUEMHMKA HE JOIMKHO 3aBUCETb OT
4YacTOTbl UMK 3TO AOMKHO YYUTbIBATLCS B NpoLecce KanubpoBKu.

g) [Ans npobHuka OMKHO BbITb YKa3aHO MakcMMaribHO AOMYCTUMOE NIMHENHOE HanpsXXeHne (Hanpsxe-
HWe NuHUN).

7.3.3 MpoGHUKK ToKa

[Mpo6HMKKM (TpaHCOpMaTOpPbI) TOKA NO3BONAT N3MEPATH CUITY TOKA MPUMEHUTESTBHO K 06LLIEMY HECUM-
METPUYHOMY, CUMMETPUYHOMY U HecummeTpuyiHoMmy Toky UPTT (cm. 7.1) B npoBoAax ceTn NUTaHus, curHanb-
HbIX NIMHUAX, MUHUAX Harpy3kn 1 T. N. KOHCTpyKLmMa NnpobHMKa B BMAE packpbiBaloLLEerocs 3axnma (knewiemn)
NO3BONSAET fIerko 0XBaTblBaTb UCMbLITYEMbIA MPOBOA.

OBWwnin HECMMMETPUYHBIN TOK M3MEPSIT NpM oxBaTe NpPobHWKOM Bcero kabens (kryta mpoBOAOB),
He3aBMCUMO OT YMcna NPOBOAHUKOB B kabene. B Takon cuTyaumm cuMMeTpUYHbIe TOKM ByAyT HaBOAMTL B
npoBoAdax CUrHasnbl ¢ OANHaKoBOW aMMNIIMTyA0N, HO C NPOTUBOMNOMOXHBIMU 3HaKaMu, Tak YTO Takme curHarbl B
3HaYMTENbHON CTEMNEHN B3aMMHO YHUYTOXatTCS. [locnegHee 06CTOATENbCTBO NO3BONSET U3MEPATh 3HaYe-
Hve oOLlero HeCMMMETPUYHOrO ToKa C Manow amniaMTygow Npu HanMuyMm CUMMETPUYHBIX TOKOB (paboyero
TOKa ceTu) ¢ 60nbLION amMnAMTyO0W.

Mpo6HMKM TOKa JOIMKHBI COOTBETCTBOBATL TpeboBaHWsM, ycTaHoBNEHHbIM B [OCT P 51318.16.1.2.

7.3.3.1 MuHumaneHble TpeboBaHus

a) B sapgaHHOW nomoce 4acToOT NPOBHUK TOKa OOMMKEH MMEeTb perfiaMeHTVpoBaHHOE nepeaaToyHoe
MOMHOe CONPOTUBIEHNE, T. €. OTHOLWEeHMe 3HavyeHn BY HanpsxeHns, HaBoguMoro B NPoBHMKE, N M3BECTHOTO
BY Toka B npoBogHuMke, Npoxoasiem vyepes NpobHMK, N3MEPEHHbIX YCTaHOBIIEHHBIM CMOCOBOM.

b) B 3agaHHOM nonoce 4acToT NoTepu, BHOCMMbIE NPOBHUKOM B Lienb ucnbityemoro TC, 4omkHbl ObiTh
meHee 1 Om.

c) MNpoBHUK TOKa AOIMKEH BblTb CKOHCTPYMPOBAH TakK, YTOObI BIIUSIHNE 3MEKTPUYECKNX NOSEN Ha pesyrib-
TaTbl N3mMepeHns Gbiro NPeHedPEXMMO MarbIM.

d) B KOHCTpPYyKUMM NPOBHMKaA TOKa AOSKEH ObITb NPEAYCMOTPEH COeANHUTENb A4S NOAKII0YEHMS n3me-
puTenoHoro obopyaosaHus. JOmKHO OblTb yka3aHO BXOOHOE MONIHOE COMPOTUMBIIEHME W3MEPUTENbHOMO
obopyaoBaHus, KOTopoe NpefHasHayYeHo Ans UCMOMb30BaHNs C MPOBHMKOM ToKa.

f) B TexHuvecknx TpeboBaHmsX K MPOBHMKY TOKa AOIMKHO yKa3biBaTbCHA 3HAYeHWe ToKa, Mpu KOTOPOM
MPONCXOANT HacblLLeHNe cepaeyHmKa NpobHuKa.

g) lNpoBHuK ToKa fomKeH ObITb KanMbpoBaH B COOTBETCTBMM C YCTAaHOBIIEHHOW NpoLieaypow.

7.4 KoHdurypauuma npu ucnbitaHuun

7.4.1 PacnonoxeHue ncnboityemoro TC 1 nogknoyYeHne K IKBUBaJIeHTY CeTU

Mpn npoBegeHun namepennin HanpspkeHus VP ucnbityemoe TC noaknoyalroT K NpoBogamM CUIOBOM
CeTu Unun K Apyrov pacnpegenutenbHOW ceTy Yyepes oauH nnm Heckonbko OC (kak mpaBuio, MCMOMb3yT
V-00pasHble 3KBUBAsIEHTbI CETW) B COOTBETCTBMU C TPeOOBaHMAMU, MPUBEOEHHBIMU HUXKE (CM. PUCYHOK 5).

HononHuteneHasa nHgpopMaumsa o6 ucnoitaHnsax TC KOHKPETHOro Buaa AOMmKHa ObiTb yCTaHOBEHa B
CTaHgapTax, pacnpoCTPaHAILLMXCA Ha NPOAYKLMIO.

HacTtonbHoe TC, He3aBMCMMO OT TOr0, HEOOXOAMMO EMY 3a3eMIIEHNE UMW HET, pacnosiaraeTcs creayto-
LM obpasom:

15



FOCT P 51318.16.2.1—2008

OHVLLE Unn 3agHAsa naHens ncnbityemoro TC AoMmKHbI HAXOAMTBECA Ha paccTosHUM 40 M OT NNacTUHbI
OMOPHOTO 3a3eMrieHust; OObIMHO 3TON NNACTUHOW SIBNSIETCS CTEHa UMK MO 3KPaHUPOBAHHOIO NOMELLEHUS; B
3TOM KayecTBe MOXET Takke WCMonb30oBaTbCsA 3a3eMIIEHHas MeTannuyeckasl nnactuHa ¢ pa3mMepamu He
MeHee (2 x 2) M.

N3mepeHns npoBogaT cneayowimm obpasom:

- ucnbiTyemoe TC pacnonaratoT Ha CTone U3 HenpoBoAsiLLIEro MaTepuana BbiCOTol He MeHee 80 cM Ha
paccTosiHuM 40 CM OT CTEHbI 3KPAHUPOBAHHOTO NMOMELLEHUS UMK

- Ha cTone 13 HenpoBoAsLLEero Matepuana Bblcotoi 40 cM, 4ToGbI AHULE ncnbiTyeMoro TC Bbino Ha
BbicoTe 40 cM Haj, NnacTUHON OMOPHOTO 3a3eMMEeHNs;

- BCe Apyrve npoBOAsiLMe NOBEPXHOCTM ucnbiTyemoro TC AomkHbl ObiTb HA PaAcCTOSHUM HE MeHee
80 cM OT NnacTMHbI ONOPHOrO 3a3eMIIEHNS;

- 9KBMBAIIEHTbI CETM pacrnonaratT Ha Nnomny Tak, 4Tobbl ogHa cTopoHa kopnycoB OC Haxoaunacb Ha
paccTosiHuu 40 cM OT BEPTUKArNbHOWM NIacTVHbl ONMOPHOTO 3a3eMIEHUs U APYIMX MeTannmyeckmx YacTtem (Cum.
PUCYHOK 5);

- KabenbHble coefnHeHns ncnbityemoro TC OoMmKHbI ObiTb pacnonoXeHbl B COOTBETCTBUM C PUCYH-

KoM 5.
Mcnbityemoe TC CT0n 13 HEMPOBOASILLLEro MaTepuana
1,56x1,0m
10 cm 10 cm
5 b4 |7 \ y
6 )
/ / =
5 S
5/ / / -
=
(]
()
? | =L
7 | ] |V SE
_ :
P
-1 S
c
c
N &
1 \4/\2 \%;_
~— _—’.-_/
ooTINe2 1 5cnNe 3 3
3CMNe 1 | ©9OPYAO faaiutHoe =
3 TC Banme, 3asemne-
cBsi3aHHOE e
C OCHOBHbIM

MnactuHa 3a3eMneHust BbIXoAWT 3a Kpasi
cuctembl TC He meHee YyeM Ha 0,5 m

1 — coepguHuTenbHbIE Kabenu, yaaneHHble OT NNacTUHbI 3a3emneHus meHee 4em Ha 40 cm, ynoxeHbl B nnockue netnu (ot 30 4o 40 cm) n
BbIBELLEHbI NPUGNN3UTENBHO B CepevHe MexXay CTONOM U NNacTUHOW 3a3eMneHns; 2 — BXOAHbIe/BbIXOAHbIE kabenu, Noakntoyaemble K
nepudepuiiHbiM yCTPONCTBaM, YIIOXeEHbI B MIOCKUe NeTnu B LieHTpe. Ecnn Heobxoanmo, koHew, kabens HarpyxatoT Ha ConpoTUBIIEHWE,
paBHOe HoOMUHarnbHoMy. [InvHa kabenei fomxkHa 6bITb He 6onblue Yem 1 M; 3 — ncnbiTyemoe TC nogkntodeHo k ACIM Ne 1. ameputens-
Hble 3a)KMMbl 9KBMBANIEHTOB CETV MUTaHNS Harpy»eHbl Ha conpoTvenexHne 50 OM. SKBMBaNEHTbI CETU NUTAHNSA PACNONOXeHbl Henocpea-
CTBEHHO Ha ropu3oHTanbHoOWM NnacTuHe 3asemnexuns B 40 cM OT BepTUKanbHOW NnacTuHbl 3azemneHns. ObopynoBaHue, cBA3aHHOE C
OCHOBHbIM, noakntodeHo k OCIM Ne 2. 3alwmTHoe 3azemneHne 060py0BaHNs, CBS3aHHOTO C OCHOBHBIM, NoAkmntodeHo k OCI Ne 3 (3ene-
HbIN/XenTbIN NPoBOAa); 4 — kabenu yCTpONCTB, yNpaBriseMbIX BPYYHYIO (KnaBraTypbl, MbILUW U T. M.), pa3MeLleHbl MakcumarnbHo 61msko
K OCHOBHOMY 6110Ky; 5 — MCMbITyeMble KOMMOHEHTbI, HE BXOASALME B cOocTaB ucnbiTyemoro TC; 6 — 3agHue nanenu ucneiryemoro TC n
nepudepuitHbIX YCTPOMUCTB BbIPOBHEHBI 3aM0O4INLIO C 3a4HEN NOBEPXHOCTbLIO KPbILIKM CTONa; 7 — 3a[4HSAS MOBEPXHOCTb KPbILLKW CTONa
oTcTouT Ha 40 cM OT BepTuKanbHON NPOBOAsILLEN NIIACTUHBI, KOTOPasi CBA3aHa C HaMosbHOW NNACTUHON 3a3eMIeHNns

PucyHok 5 — KoHdpurypaumsa ncnbitaHunii 4ns HactonbHbIX TC npy namepeHnn KOHAYKTUBHBLIX VIPT B NIMHUSAX anekTponuta-
Hus (cMm. 7.4.1 1 7.4.2)
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MpuMep KOHUrypaLmMm McnblTaHU Ans HacTonbHoro TC, uMmelowero BCTPOEHHbIN LUHYP NUTaHWS,
npeacTaBrieH Ha pUcyHke 6.

Pasmepbl B caHTumeTpax

> 80

N

1 — meTannuyeckas cteHa 2 x 2 M; 2 — ucnbityemoe TC; 3 — usnuiuek ceTeBoro LWHypa, yNnoXeHHbIi nnockumu netnamm 3 x 40 cwm;
4 — V-06pasHblil 3KBUBANEHT CETU; 5 — KoakcuarbHbIN kabenb; 6 — n3MepuTenbHbIA NPUEMHUK; B — coeqUHEHNE C ONOPHbIM 3a3eM-
neHnem; M — BXof M3MepUTEnNbHOro NpueMHuka; P — nutaHue ncneityemoro TC

PucyHok 6 — MNpumep KoHduUrypaumm ncnbitaHuin ans HactonbHoro TC ¢ BCTPOEHHBIM LUHYPOM MUTaHUSA
(cMm. 7.4.1)

Mpu ncnbiTaHum HanonbHoro TC cnenytoT TEM e NpaBunam, Y4To u Ans HactonbHoro TC, 3a ncknoye-
HMEM TOro, YTO OHO YCTaHaBNMBAETCH Ha MOMy; TOYKM KOHTaKTa NMpu 3TOM COOTBETCTBYIOT HOpMaribHOMY
0ObIYHOMY MCMONb30BaHUIO.

Mon gomnxeH ObITb METANNIMYECKNM, COEANHEHHBLIM C ONOPHLIM 3a3EMITEHNEM, HO HE JOIMKHO ObITb KOH-
TakTa C HanomnbHOM noacTaBkon ucnblityemoro TC. MeTannnyeckuii Non MUMHUManbHbIMU pa3MepamMmm 2 x 2 M
MOXET MCMOMb30BaThCA Kak ONOPHOE 3a3eMreHne, a ero rpaHnLbl AOMKHbI BEIXOANUTE 3a Kpasi UCMbITYEMOro
TC, no kpanHen mepe, Ha 50 cm. MprumMepbl KOHUrypaLmn ncnbiTaHW NPeacTaBieHbl Ha PUCyHKax 7, 8.
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HUcnbiTyemoe
TC

== 7

80 cm

® ®

aCrl aCrl

7 .
[

3 CBA3b C ropM30HTasnIbHOW NIIacTUHOM
3a3eMreHus

1 — kabenu, nMeloLLMe N3MULLIHIOK ANNHY, YKNaabiBaloT B LLEHTPe B BUAE MITOCKMX NeTerNb U yKopayvBaloT 40 COOTBETCTBYOLLEN AMNn-

Hbl; 2 — paccTosiHWe MeXAy NNacTUHOW 3a3eMrieHns 1 ucnbityembiM TC (1 kabensmm) OmKHO ObITb okorno 12 mm; 3 — mcneityemoe TC

noaknoyatoT Kk ogHomy SCI1, KOTOpbIV yCTaHaBNUBAIOT Ha NNacTUHe 3a3eMeHns v psaoMm ¢ Hew. Ha octansHoe obopyaoBaHue nuta-
Hue nogatoT ot BToporo ACI1

PucyHok 7 — KoHdomrypaums ucneitaHun ans HanonsHoro TC (cm. 7.4.1 1 7.5.2.2)

OKBMBANEHT CETU COEAMHSAIOT C M1ACTUHON ONOPHOIO 3a3eMISIEHUS C MOMOLLIbIO MPOBOAHUKA, UMEOLLLETO
Hu3koe BY nonHoe conpoTumereHue.

MpumeyaHune— PekomeHayetcs, 4Tobbl 3Ha4eHne BY nonHoro conpoTtueneHus 6eino meHee 10 OM Ha vacTo-
Te 30 MI'y. 3T1o TpeboBaHue obecneunBaeTcs, HaNpumep, B cryyae, ecnu kopnyc AC MOHTUPYHOT HENOCPEACTBEHHO Ha
nnacTuHe ONOPHOrO 3a3eMIIEHNsI UMK MPU YCIIOBUK, YTO COEAMHUTENbHAs NePeMbIYKa MMEET OTHOLLEHWE ASTNHBI K LUMPUHE
He Gonee yem 3:1.

Ncnbityemoe TC pasmellatoT Tak, YToObl pacCcTosiHME OT ero kpasi o onwkanwen nosepxHoctn OC
66110 pasHo 80 cm. MpoBoaa ceTn nuTanHus, nayme kK 3C, n kabenb oT 3C K M3MepUTEnbHOMY NPUEMHUKY
OOMMKHbI pasMeLLaTbCs Tak, YTobbl X pacnonoXeHrue He BRMSANOo Ha pesynbTaTbl uamepeHus. VMicneltyemoe
TC, He nmetoLLiee BCTPOEHHOTO LWHypa NUTaHus, nogkntodaroT kK OC ¢ NOMOLLbIO WWHYpa AAMHOW 1 M.

Ecnu ncneiryemoe TC gomKHO NOACOEANHATLCH K ONOPHOMY 3a3eMIeHuIo, TO 9TO COeAMHEHNEe BbINof-
HSKOT NPOBOAOM TOM X€E AMMNHBI, Y4TO U Kabernb nuTaHusa. ATOT NpoBOA AOMKEH NPOXOAUTb NapannensHo kabe-
N0 NUTaHUS Ha paccTosiHMK He 6ornee 10 cm OT Hero, ecrnv 3a3eMralLLMIA MPOBOAHMK HE HAXOOUTCS B CAMOM
kabene nuTaHus.
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[0 BEpPTUKANbHOWM
NNacTUHbI 3a3eMreHust

1 — coeguHuTENbHbIE KAGENW, yaaneHHble OT NracTuHbl 3a3emneHust meHee 40 cM, ynoxeHbl B nnockue netnu (ot 30 go 40 cm) v BbiBe-
LUeHbl NPUBnM3NTENBLHO B CEpeauHe Mexay CTONIOM U NNacTUHOW 3a3eMeHnst; 2 — U3MULLEK LUHYpa NUTaHUS JOMKEH OblTb YNOXEH B
CBSAI3KY B BMAE NIIOCKMX NETENb UMM YKOPOYEH 40 COOTBETCTBYHOLLEN ANUHbI; 3 — ucnbiTyemoe TC nogkntoyeHo k ogHomy OCT1. [Jonycka-
eTcs anbTepHaTUBHBIN cnocob nogcoeanHeHns SCI kK BepTMKanbHOM NnacTyHe ONOpHOro 3a3emMneHuns. Ha octanbHoe obopyaoBaHue
nutaHue nogaetcs ot BToporo JCI1; 4 — ncnbityemoe TC 1 kabenu fomkHbI ObITb pacnonoXeHbl He 6rivke YeM 12 MM OT FOpU3oHTasb-
HOW NNacTUHbI ONMOPHOro 3a3eMneHunst; 5 — BXOAHOW/BbIXOAHOW kabenu k HanonbHOMY G110Ky OnyckatoTCs Mo HarnpaBreHWH K TOPU30H-
TanbHOW NNacTUHE OMOPHOro 3a3eMIleHus, a U3nuilek kabenew cBa3biBalOT B BUAe nrockux netens. Kabenu, He goxopsuime ao
ropM30OHTanbHOW NNACTUHBLI ONMOPHOr0 3a3eMIEHMS, OMYCKaKT A0 BbICOTbI coeauHuTens nnm Ha 40 cm, B 3aBUCUMOCTHM OT TOTO, YTO HMXKE

PucyHok 8 — KoHdwmrypauusi ucneitaHuin Ans HanonbHoro n HactonbHoro TC (cM. 7.4.1 n 7.5.2.2)

Ecnu ncnbityemoe TC nmeeT BCTPOEHHbIN LUHYP NUTaHWSA AnNvHon 6onee 1 M, TO M3NULLIEK LUHYpa yKNna-
ObiBatoT nnockumu netnamu gnumHon 30—40 cm, (cMm. Takke pucyHok 9). Ecnn cBepHyTbI NPoBOA BCE Xe
BNUSAET Ha pe3ynbTaTbl N3MEPEHUs, TO peKOMeHAYeTCsa YKOPOTUTb ero 0 1 M.

7.4.2 Tpouenypa uamMepeHuss HecummMeTpuiHoro HanpsbkeHusa UPI ¢ nomouwblo V-06pa3sHbix
3KBMBAalEHTOB CeTU

7.4.2.1 PacnonoxeHve obopynoBaHus npu ncneitaHnm TC, TpebytoLwmx NoAKMOYEHNS K 3a3EeMITEHNIO

Mpwu ucnbiTaHumn TC, koTOpOMyY BO BpemMsl paboThbl TpebyeTcs 3a3emneHne, unu B cnyyae, koraa nposo-
aawmn kopnyc TC MoXeT npu aKkcnnyaTaumm conpukacaTtbCs ¢ 3a3eMeHneM, N3mMepsatoT HECUMMETPUYHOEe
HanpsbkeHne NoMex oTAEeNbHOro CeTeBOro NPOBOAa OTHOCUTESNBHO OMOPHOrO 3a3eMIIEHUS], K KOTOPOMY noa-
coeamHsaeTca kopnyc ucnoityemoro TC (Yepes 3axum 3asemrieHns) u BbiBog 3asemrneHns OC (cMm. pucy-
Hok 10). MapameTpsl, onpeaensLlme MHTEHCMBHOCTL NoMex oT TC, TpebyoLmx 3a3emrneHmns, obcyxaatTcs
B NpurnioxeHuun A, pasgen A.3.

Onsa cnyvaa TC ¢ gBymMsa NpoBoAaMu NUTaHUSA U MPOBOAOM 6€30MacHOCTM Uv NPY HANU4Mmn cneumarb-
HOro 3axuma 3a3eMSIeHUst pe3yribTaT M3MEPEHUSI B CUITbHOW CTEMEHW 3aBUCUT OT PEXMMOB OKOHEYHOM
Harpysku ceTeBbIX 3aXXMMOB W1 YCITOBUM 3a3eMNeHns (CM. Takke 7.5).
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Mcnbityemoe TC

MpumevyaHus

1 Ecnu gnuHa cetesoro wHypa TC npesbiwaeT 80 cM, TO M3nMLLEK LWHYpa CBEPTLIBAIOT B BUAE NITOCKUX NeTernb,
HO HEe CBMBAIOT B XIYT.

2 MopkntoyeHne 3C k nnacTuHe 3a3eMrieHnst 4OMMKHO 06ecneyYnTb KOHTYP C HU3KMM nonHbiM BY conpoTnBnexu-
eM. MNogkntoyeHne BbINOMHSAOT C MOMOLLbIO XXECTKOro NMIOCKOro NPOBOAHMKA; OTHOLLEHWE ANUHBI NPOBOAHMKA K LUMPUHE
OOIXKHO BbITh He Bonee 5:1.

3 W3mepuTenbHbI MPUEMHUK OMKEH UMETb COEAUHEHME C OMOPHBIM 3a3eMITIEHNEM TOSbKO YePEe3 BHELLHWUIA Npo-
BOOHMK KOaKcuanbHoro kabens.

4 TlyHKTUPHBIMM NIMHUAMU NPeAcTaBneHa ucnbiTaTenbHasa ycTaHoBKa Anga TpexdasHom ceTu.

5 YcTtaHoBka hunbTpoB He sBnseTcs obs3atensHon. Ecnv punbTpbl HE MCNONB3YIOT, TO CTaBAT KOPOTKO3aMbIKa-
Tenu.

6 MexcoeauHuTenbHble 6N1OKM MOTYT NoAKM4YaTbCs K ogHoMYy QC Yyepes CUINOBYIO NEPEMbIYKY U KOPOOKY.

7 HactonbHoe nnu nepeHocHoe TC gomkHO HaxoanTbes Ha pacctosiHum 40 cm oT ntobor 3a3eMneHHol NpoBoas-
LLieii MOBEPXHOCTM MIoLWaabto He MeHee 2 M2 U He MeHee YeM 80 cM OT NBbIX APYrUX NPOBOASLLMX 06BLEKTOB, BKIIOYas
n3meputensHoe obopyagoBaHue.

PucyHok 9 — Cxema KoHGUrypauum UCnbiTaHUM Npu M3MepeHnn HanpsiXKeHnst KOHAYyKTUBHbIX PT]
(cm.7.411n7.5.2.2)

MpoBoaa 3azemneHus B pearibHbIX YCNOBUSIX MOTYT MMeTb BonbLuUyio ANUHY 1 He obecneyvmBaTh JocTa-
TOYHO HU3KOE NOSIHOE CONPOTUBIIEHME 3a3emneHmns (B OTMYMe OT CTaHAAPTHOW KOHUIrypaumm NChbITaHnI,
Korga coevHeHWe C OMOpHbIM 3a3eMSIEHNEM BbINOMHSAETCA NpoBoAoM AnvHon 1 m). Mo aTon npuymHe u
MOCKOSbKY OTCYTCTBYeT TpeboBaHue ncrnonb3oBaTb NpoBog 6e3onacHocTn co BceMu Buaamm TC, usmepexums
HanpsbkeHus nomex Anga TC knacca 3awwmThbl | Co WTekepHbIMU CETEBLIMWN PasbeMaMmn A0MKHbI BbINOHATHCA
B COOTBETCTBUU C 7.4.2.2 Takke 6e3 NpncoeauHeHnsa npoeoaa Unm 3a3emneHmns («Hesa3emMrneHHoe» namepe-
Hue).
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©0) OkBMBanNeHTHasi CxemMa UCTOMHUKA HaMPSHKEHNUsT U CXeMa U3MePEHNst

1 — ncnbityemoe TC; 2 — wWiHyp nuTanus; 3 — V-akBMBaneHT ceTu NUTaHus; 4 — cxema pasBsasku (bunbTp); 5 — MeTannuyeckas cre-
Ha; A — BXOA NUTaHus; By — NoAKIoYeHne KONOpHOMY 3a3emnennio; Ly, L, — noaknioyveHne cetesoro WwHypa (100 cm); P4, P, — ceTe-
Bas Bunka TC; Cq;— napasutHas emKocTb BHYTpuM TC OTHOCWUTENbHO MeTannuyeckux uactewt; C, — napasuTHas emkocTb TC
OTHOCUTENbHO MeTarnIn4Yeckomn cTeHbl (3aszemnenust); Cx — pasgenuTernbHble KoHAeHcaTopbl BHYTpU OC; D, — KaTyLuka UHAYKTUBHOCTM
(apoccenb) ana nposofa 6e3onacHocT (3aseMneHns); K — npoBoasLLne KOHCTPYKTUBHbIE YacTn TC; L — MHAYKTMBHOCTb COeANHM-
TenbHbIX NPOBOAOB; M — BMpPTYyanbHas CpefHsiA To4Ka BHYTPEHHEro HanpshkeHns cuHdgasHoro Buaa; Ry — VMUTUpyloLLme conpoTuene-
HuA (50 nnn 150 Om); Zg — cuMmeTprYHOoe BHYTpeHHee conpoTtusnenue TC; Z4,, Z,, — conpotusneHue cuHdasHoro suga TC; Uy,
U,,, — BHyTpeHHee HanpsxeHune cundasHoro suaa TC; Uqg, Upg — BHeLLHee n3mepsieMoe HanpsxeHue cuHgasHoro sBuaa

PucyHok 10 — OkBMBaneHTHasi cxeMa uamepeHust obero HecummeTpuyHoro HanpsixkeHust PN gna TC knacca |
(3asemneHHoro) (cMm. 7.4.2.1)

Ecnn Heobxoammo obecneunTb (*)yHKLI,VIPO 6esonacHocTn npoBOAOB 3a3eMJIEHNA, 3TO MOXHO caenaTb
3a cYyeT ucnonb3oBaHuna BY Opoccenid Uunn BKIKYeHUA NoJyiIHOro ConpoTmMBIieHNA, paBHOro NOJIHOMY Conpo-
TUBMNEHUIO ceTn V-Ccxembl, B KOHTYpP npoBoAda ©e3onacHOCTH.
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MoxHo caoenaTb UCKMYeHUe Ang HensnyyarLlero unmM XopoLuo akpaHuposaHHoro TC, koTopoe aon-
KHO COEOUHSITLCH C 3a3eMITEHMEM B COOTBETCTBUM CO crieumarnbHbiMU TpeboBaHMAMKU (CM. MpUnoxeHue A,
nogpasgens A.2.1 n A.4.1).

7.4.2.2 PacnonoxeHvue obopygnoBaHusa npu ncneitaHum TC, He TpebyroLwmx NOAKIIOYEHUS K 3a3emrie-
HUIO

K TC, He Tpebylowmnm nogknoyeHnst kK 3asemrneHunto, otHocstca TC ¢ 3awmTHON m3onsumen (knacc
3awmThl 1) n TC, koTopble MOryT 3KcnnyaTupoBaTbcs 6e3 npoBoaa 6e3onacHocTu (knacca 3awmTol 1), a Tak-
xe TC knacca 3awuThl | co WTbipeBbIMU pa3dbeMamu, BKNIOYaeMble Yepes pa3Bsa3biBaloLLUN TpaHchopMaTop.
Ona atux TC HecummeTpunyHoe HanpsbkeHne NPT oTaenbHbIX NPOBOAHMKOB AOMKHO U3MEPSATLCA OTHOCK-
TEeNbHO ONMOPHOro 3a3eMMNeHNs B COOTBETCTBUUN C SKBMBANEHTHOW CXEMOW, MPpUBEAEHHON Ha pUcyHke 11.
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b) OkBMBaneHTHasa cxema nctodHuka BY nomex n cxema namepeHus
MpwumeyaHune—TlloacHeHNs cMBOMOB NpuBeAeHbl Ha pucyHke 10.

PucyHok 11 — SkBuBaneHTHasi cxema nsmepeHus obLero HecummeTpudHoro Hanpsixenusa NP gna TC knacca |l
(He3asemneHHoro) (cMm. 7.4.2.2)
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Tak kak B AnanasoHax AfMHHbIX U cpeaHux BornH (0,15—2 MIu) Ha pe3ynbTaTbl USMEPEHUS] MOXET
CyLLLECTBEHHO BNUATL Manas eMKocTb C,, BKMOYeHHas nocnenosaTensHo Mexay ucnbityemsim TC 1 onop-
HbIM 3a3eMrieHneM (onpeaensieTcs paccTosHUEM), TO HEOOXO4MMO CTPOro NPUAEPXKNBATLCS PErNaMeHTUpPO-
BaHHOrO nopsiaka pasmelleHns obopydoBaHMS U UCKMOYUTL ApYyrMe BHELHMEe BO3L4ENCTBUS, HanpuMmep,
BMMsIHUE EMKOCTU Tena v pyku oneparopa.

7.4.2.3 PasmelleHune noptatueHoro TC, He TpeOytoLlero noaknto-

YEHUSA K 3a3eMINEHNI0 m1
BHauane npoBogsaT u3MepeHus B COOTBETCTBMM € 7.4.2.2. 3aTtem _L

NPOBOAAT [ONOMHUTENBHBLIE U3MEPEHMNSA C MOMOLLLIO 3KBUBAMNEHTa PYKM. 220 n® +20 %
OKBMBAnNEHT PyKM COCTOMT U3 MeTannmyeckon onbrn unv nnactu-

Hbl CTaHOAPTU30BaHHbIX pa3MepoB, KOTOpas onpedeneHHbiM obpas3om 510 Om + 10 %

pasmelLaeTcs (HamaTblBaeTcs) Ha Ty YacTb 0b0opygoBaHWs, K KOTOPOM
00bI4HO NpUKacaeTcs pyka nonb3oBaTens.
MeTannuyeckas donbra NpucoeanHAETCa K OOHOMY M3 3aKUMOB
(3axxmmy M) aKBMBaneHTa pyku, kK KOTOPOMY nogkntodeH RC anemMeHT (KOH- =
aeHcatop C =220 n® +20 % wu, nocnegoBaTenbHO C HWUM, PE3UCTOP
R =510 Om + 10 %). BTopoii 3axum anemenTa RC CoeAMHSAIOT C ONOpHLIM PUCyHOK 12 — 3nement RC ans
3a3eMreHneM (CM. pUcyHoK 12). 3KBMBaneHTa pyku (cm. 7.4.2.3)
MprHUMN MCNONBb30BaHMS 3KBUBANIEHTA PYKWU NMPU UCTIbITAHUN 3MeK-
Tpu4eckon apenu nokasaH Ha pucyHke 13. 3axum M anemeHTa RC gomkeH npucoeanHATbeA K niobon Hesa-
LUMLLEHHOW HEMOABWXHOM MeTannuyeckon paboyen yactu (koprnycy) U K MeTanmyeckon ¢orbre, KOTOPoWn
0BepHYTbI BCE PYKOATKN, (PUKCUPOBAHHBIE U CbEMHbBIE, MOCTaBMsieMble BMecTe ¢ ucnbityembim TC.

60 A

O

Kopnyc nepeq, xeneaHbIM cepaeyH1KoM

cTaTtopa ABuratens unu kopobkon nepegay
06epHYT MeTannmM4eckon donbron

A n B — PYKOATKN U3 n3onmpyroLero matepmana

PucyHok 13 — lNepeHocHas anekTpuyeckas Apenb C 9KBUBaNeHTOM pyku (cm. 7.4.2.3)

MeTannuyeckuin Kopnyc, NOKPbITbIN KpacKoW UMK NTakoM, CHUTAETCS He3alULLEHHbIM U JOMXKeH NoAcoe-
OWHATBCS HenocpeaCTBEHHO K anemeHTy RC.

OKBMBaneHT pyku NPUMEHSIOT crieayoLwmm obpasom:

a) ecnu kopnyc ncnbityemoro TC NOMHOCTbI0 MeTannnyecknin, To meTannunyeckas onbra He Hy>Ha, a
3axum M anemeHTa RC gomKeH HENOCPeACTBEHHO COeaUHATLCS ¢ kopnycom TC;

b) ecnu kopnyc TC BbINOMHEH M3 HEMPOBOASALLEro Matepuana, To MeTannuyeckas gornbra gOMmKHa
HamaTbIBaTbCSA BOKPYr PYKOATKM B (CM. pucyHok 13); ecnun umeeTcs BTopas pykosiTka D, To oHa Takke JOMmKHa
ObITb 06epHyTa honbron; metannmyeckyto onbry WupuHon 60 MM HamaTbiBalOT TakXKe BOKPYr kopnyca
ycTporicTBa C B MECTE PaACNOSIOXKEHMS XXENE3HOro CepAeyHmKa cTaTtopa ABUraTens unm Bokpyr KOpooku nepe-
4ad, ecnv 3To NpMBOAUT K Bornee BLICOKOMY YPOBHIO MOMEX; BCE 3TN OTPE3KN MeTann4eckon onsrn n Kosnb-
Lo 1N BTyrnka A (ecnv MetoTcs) AOMKHbI COEAUHATLCSA BMECTE M NoAKMYaThes K 3axuMmy M anemeHTta RC;

c) ecnu kopnyc TC 4yaCcTU4HO BbINOSIHEH M3 MeTanna, a YaCTU4YHO U3 N30NMPYIoLLLEro MaTepuana n ume-
€T PYKOATKM U3 M30NUPYIOLLIEro MaTepuana, To metannmnyeckom donsron Heobxogumo obepHyTb pykosATku B
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n D (cm. pucyHok 13); ecnu B MecTe pacnonoxeHus asurarterns (kopobku nepeaad) Kopnyc HemeTanmyeckun,
TO crnegyeT 06epHyTb kopnyc C meTannuyeckon onbron wmpuHoi 60 mm, ocobeHHO ecnu npu aTom byaeT
HabntogaTbecs Hanbonee BbICOKMI YPOBEHb NMOMEX; MeTannmyecknn y4actok kopnyca TC (Touka A), meTtannu-
Yyeckasi onbra BOKpyr pykositok B v D v meTannuyeckas gonbra Ha kopnyce C AOMKHbI COEAUHATLCA BMECTe
1 NogknovaTbea Kk 3axumy M anemeHTta RC;

d) ecnu TC nmeet aBe pyKosiTku A u B, BbINOJSTHEHHbIE N3 N30NMPYIOLLLErO MaTepuana, u meTtannmyec-
knn kopnyc C, kak, HarnpuMmep, Y 3NeKTpuYeckon nunbl (CM. pUCYHOK 14), TO pyKoATkM A n B OOMmKHbI ObiTb
00epHyTbI dhonbron; metannudeckaa gornbra Ha A n B n metannuyeckuin kopnyc C JOMKHbI COEANHATLCS
BMECTE 1 nogknoyatbes k 3axumy M anemeHta RC.

MeTtannuyeckas ¢onbra, B Merannnueckuin A Metannuyeckas gonebra,
oBMOoTaHHasi BOKPYr pyKOSiITKM Kopnyc 0OMOTaHHas BOKPYr PYKOATKM

M3onnpoBaHHasi
pyKosiTKa

MpenoxpaHUTenbHbIN

ynop (ecnu nmeetcs)

A n B — PYKOATKM N3 n3onupyrowlero marepuana

PucyHok 14 — lNepeHocHas anekTpuyeckas nurna ¢ 3KBMBaneHToM pyku (cm. 7.4.2.3)

7.4.2.4 PasmelleHune knaBmaTyp, areKTpOAOB 1 Apyroro 06opyaoBaHus, YyBCTBUTENBHOMO K NPUKOCHO-
BEHWIO YenoBeka

Mpun HanNM4YuM Takoro o6opyaOBaHUS SKBUBANEHT PYKM JOIMKEH MPUMEHATLCSA B COOTBETCTBUM C TEXHU-
Yyecknumu TpeboBaHusiMm Ha TC, a B o6LLieM criydyae — B COOTBETCTBUM C 7.4.2.3.

7.4.2.5 Pa3melleHne 060pyaoBaHUSA C BHELLHUMW 3rieMEeHTaMy NogaBreHns MoMex

Ecnu yctporictBa nogaBneHns nomex Haxogatca BHe TC (Hanpumep, B LUTEKEPHOM YCTPOMCTBE AN
MOAKITYEHMS K CETW) UM B COeANHUTENBHOM Kaberne (YyCTPOMCTBO MOAAaBIEHNS] MOMEX B LUHYPE MUTaHUSA)
UITN MCMOMb3YTCHA 3KPAHUPOBAHHbIE LLUHYPbI MUTAHUS, TO NPU N3MEPEHUN HAMNPSHKEHMS MOMEX HeoBXoaMMOo
NnoacoeAHUTL OOMNONHUTENbHbIA HE3KPAHUPOBaHHbIN kKabenb AMHOM 1 M MeXxay YCTPONCTBOM NogaBlieHus
nomex 1 SKBMBANEHTOM ceTu. JIMHMa mexay obopyaoBaHMEM M YCTPOMCTBOM MOOABIIEHUS MOMEX OO0KHA
HaXOAMTbCSA B HEMOCPEACTBEHHOM 6M30CcTM OT ucnbityemoro TC.

7.4.2.6 PasmelyeHne obopyaoBaHus, UMEKLEro BCromMoraTesibHble YCTPOWCTBA, MOAKMYaeMble K
npoBoAaMm, OTINYHLIM OT CETEBbIX

MpumedyaHuns

1 OpraHbl ynpaBneHusi, BKNoYas nonynpoBOAHUKOBbIE NPMBOPbI, UCKMOYEHbl U3 AaHHOro Noapasgena; K HUM
OOIMKHbI MPUMEHATBLCS NONOXEeHUs nognyHkTa 7.4.4.1.

2 Ecnu BcnomoraTenbHble YCTPONCTBA HECYLLECTBEHHbI Ans paboTbl ncnbiryemoro TC 1 MMeroT OTAENbHY0 Npo-
Leaypy UcnbiTaHus, onpegeneHHyto B Kakmx-nmbo eLle HopMaTUBHbIX JOKYMeHTax, TpeboBaHMs aToro nogpasgena He
npumeHstoT. OcHoBHOe TC ncnbITbIBAIOT Kak OTAeNbHOe camocTosATenbHoe TC.

3 OkoH4yaTenbHOE pelleHne 0 HeobXoANMOCTU MPUMEHEHUSA HOPM Ha NOMEXM K 3TUM YCTPOMCTBAM AOIMKHO ObITb
cdopmynMpoBaHo B CTaHAapTe, pacnpoCTpaHsLWEMCS Ha NPOAYKLMIO.
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CoegunHuTenbHbIE NPOBOAA, ANMHA KOTOPbIX NpeBbiaeT 1 M, JOMXHbI YKNaabiBaTbCSA B BUAE MMAOCKUX
netenb cornacHo TpeboBaHusm 7.4.1.

lMpoBeaeHne namepeHuit He TpebyeTcs, eCnn COeaVMHUTENBHbIA NPOBOA4 MexXxay ucnbityembiM TC 1
BCMOMOraTebHbIM YCTPOWNCTBOM 3aKpPENSIEH MOCTOSHHO C 060UX KOHLIOB 1 KOpoYe ABYX MeTpoB, Nnbo akpa-
HWPOBaH, NMPU YCNOBUWN, YTO B MOCMEAHEM Cllydae 3KpaHUPOBaHHbIN NPOBOA coeguHEH C 060MX KOHLOB C
MeTannunyeckum koprnycom TC 1 KOpMycom BCNOMOraTeribHoro ycrponcraa. Cuntaercs, 4To AnvHa npoBOAOB
CO CbeMHbIMW pazbemamu B MpoLecce aKcnnyataumm MoxeT bbiTb yBennyeHa 6onee yem Jo 2 M, 1 B 3TOM
cnyyae nsmepeHnsa HeobxoanuMmbl.

Ncnbityemoe TC gomkHO pasmellaTbCs B COOTBETCTBUM C 7.4.2 NpU BbINOMHEHUU cneayowmnx Aonon-
HUTENbHbLIX TPEOOBAHNIA:

a) BcrnomoratenbHOe YCTPOWCTBO AOJMKHO pacnoriaratbCsl Ha Takow e BbICOTE M Ha TOM e paccTosi-
HWUW OT NSIOCKOCTM 3a3eMIIEHUS, YTO M OCHOBHOE 060opya0BaHUE 1, ecnv ANIMHA NpoBo4a 4OCTAaTOYHO BENWKA,
€ro pacronaratT B COOTBETCTBUM C TpeboBaHnsaMn 7.4.1; ecnv grnvHa npoBoga BCNOMOraTeibHOro ycTpom-
ctBa meHee 0,8 M, TO OHa AOMKHa OCTaBaTbCs HEU3MEHHOMW, a BCMOMOraTesibHOe YCTPOUCTBO AOITKHO pa3me-
LWaTbCA Kak MOXHO Adanblue OT ocHoBHoro TC; ecnu BcnoMmoraTenbHOe YCTPOMCTBO BbINOMHAET PYHKLMM
yrnpaBneHusi, TO ero pasmeLleHne He AOMKHO BNATbL HAa YPOBEHb NOMEX;

b) ecnu ucnbityemoe TC, nmetoLlee BcriomoratensHoe YCTPOMCTBO, COEAMHEHO C 3a3eMIIEHUEM, TO
3KBMBAreHT pyKu NoAKMYaTh He Hago; ecnu TC nNpy CNoNb30BaHWUM AOMKHO HAXOAUTLCH B pyKe, TO SKBUBA-
NEHT PYKM AOMKeH nogcoeanHaTbes K TC, a He K BComoraTenbHOMY YCTPOWCTBY;

C) ecnu npwu aKcnnyaTauum nonb3oBaterib He 6epeT B pyku ocHoBHoe TC, HO BepeT He3aszemreHHoe
BCMOMOraTenbHoe YCTPONCTBO, TO 3TO YCTPONCTBO MPU UCMbITAHUAX AOIMKHO ObITh MOOKIMOYEHO K 9KBMBAreH-
TY PYKW; €Cnin BCNoMoraTesnibHOe yCTPOWCTBO TakKe He AOMKHO HaXOAUTbCH B PyKe, ero cregyeT pasMectuTb
OTHOCUTENBHO NITOCKOCTU 3a3eMIEeHNSA B COOTBETCTBUMN C 7.4.1.

Kpome namepeHnsa Ha 3axxmmax Ang noaknioveHust K ceTu, NPoOBOAATCA U3MEPEHUS Ha BCEX ApPYrux
3axumax (Hanpumep, NMMHUI yNpaBreHUs U Harpy3kun) ¢ NOMOLLbIO MPOBHUKA HANPSKEHWS.

[nsa obecnevyeHns N3MepeHnii Npu BCEX BO3MOXHbIX paboymx pexxumax u npu B3aMMoLeNncTBUM UCTbI-
Tyemoro TC v BCcnomoraTenbHOro yCTpoWCcTBa MOAKIIOYaT BCoMoraTenibHOe YCTPOMCTBO, yrpaBnstoLlee
YCTPOWCTBO UMW Harpy3kKy.

M3mepeHnst NpoBOAAT Kak Ha BXOAHbIX 3aXKMMax NuTaHnsa ucnbiryemoro TC, Tak U Ha BXOOHbIX 3aXXnmax
NUTaHUsi BCNOMOraTenbHOro yCTPOMCTBRA.

7.4.3 N3mepeHuns obuiero HecummeTpu4yHoro HanpsikeHusa MPI Ha 3aXkumax CUMMMeTPUYHbIX
cCuUrHanos

7.4.3.1 VIamepeHune ¢ NoOMOLLb0 AeNbTaobpasHoro akBMBarneHTa cetu

O6uiee HecummeTpuyHoe HanpsbkeHne UPI1 Ha 3aXkunmax curHanbHbIX NMHUIA, paboTarwmx B and-
depeHumansHOM pexnme (06opyaoBaHme cBA3M, 06paboTKM AaHHBLIX U T. M.) UBMEPSAIOT C MOMOLLLIO AefnbTa-
obpasHoro akBmBaneHTa B cootBeTcTBUM ¢ [OCT P 51318.16.1.2 B nonoce 4actoTt oT 150 kl'y go 30 Mlu.
Cxembl genbTaobpasHoro akBuBarneHTa cetu, ykasaHHole B [OCT P 51318.16.1.2, MOryT GbITb HECKOJIbKO
N3MEeHEeHbI, YTOObI Co3aaTb KOHTYPbI AN1S1 NPOXOXAEHUSA CUrHana n NoCTOsIHHOro ToKa, ecnm 3To HeobxoaMMo
ans HopmanbHou paboTbl ucnbityemoro TC. lNMpy 9TOM AOMKHbI BbIMOMHATLCA TPpebOBaHUA K 3HaYEeHU-
AM OOLWero HEeCMMMETPUYHOIO M CMMMETPUYHOIO TMOJSIHOrO COMPOTUMBIIEHWUS!, YCTaHOBMIEHHbLIE B
FOCT P 51318.16.1.2.

Mpu ncnonb3oBaHUM AenbTaobpa3HOro aKBMBANEHTa CETU A1 U3MEPEHUA HA CUTHAMbHbBIX 3aXKUMaxX
ocnabneHne CMMMETPUYHbIX CUTHAMNOB AOMKHO ObITb TaknM, YTOObI n3bexaTb oMok Npy n3amepeHnn obe-
ro HeCMMMeTpPUYHOro HanpsbkeHus VIPT Ha Tou Xe YacToTe U3MepeHuit, YTO 1 YacToTa Nofe3Horo curHana.

Ecnu Heobxogumo nposecTn uamepeHus HanpsbkeHus UPIT Ha 3axumax anektponutaHua TC c
nomouysto ICI1, To Bce namepeHmns HanpsxeHus VIPT BbINONHAT Npy 0gHOBPEMEHHOM MOAKNHOYEHUN 060mX
3KBMBaneHToB. [py 3TOM JOMXHbI cobntogaTbcs TpeboBaHus, ykasaHHble B 7.4.1 1 7.4.2.

MpunMeyaHune—Tlonocy pabounx 4acToT AensTaobpasHOro aKBMBaneHTa MOXHO pacwumputb go 9 klu, uc-
nonb3ys CyLLECTBYIOLLYIO CXeMy, eciiv obecneynTb pa3Ba3Ky C MMHUEN CUrHana u nsmepuTenbHbIM MPUEMHUKOM.

7.4.3.2 VamepeHus ¢ nomollbto T-06pa3Horo akBMBarneHTa ceTu

[na namepeHuns obuiero HecummeTpuyHoro HanpsbkeHust IPTT B nonoce yactot oT 9 kl'y go 30 MI'y
MOXHO MCMnofb3oBaTh T-00pasHbIn akBuBaneHT B cootBeTcTBUM ¢ [OCT P 51318.16.1.2.

B otnnume ot genbTaobpa3HOro 3KBMBarneHTa CeTu, KOTopbid obecnedMBaeT MMUTAUUIO Harpysku
150 Om kak gns obLwero HeCUMMETPUYHOTO TaK U AN cMMMeTpU4Horo HanpsbkeHns VPT, T-o6pa3sHbin aKkBu-
BaneHT cetn obecneumBaeT Harpy3ky 150 OM TOMNbKO ANS CUMMETPUYHBLIX CUrHanNoB. T-00pa3HbIA 3KBMBaA-
NEHT CETU MOYTU HE HarpyxaeT NUHMI0, B KOTOPOW OCYLLEeCTBSETCS nepefadya CUMMETPUYHbBIX CUrHarnoB, 1
obecneymBaeT XOPOLLYO pa3Ba3Ky C 3TON NUHUEN.
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Mpumep T-obpasHoro akBMBaneHTa ceTu npeacTaBneH Ha pucyHke 15. Co CTOpPOHbI 3aXMMOB P K
T-06pa3HOMy 3KBMBANEHTY MOXHO NOAKMYaTL UMUTATOP CUrHana, Harpyaky ncneiryemoro TC no nocTosiH-
HOMY TOKY UIN Ha YacTtoTe paboyero curHana, unu gpyrue anemeHTbl, Heobxoaumele anst padotel TC. OTu
3M1eMEHThI caMy AoSMkHbI obecneunTs BY nonHoe cummeTpuyHoe conpotuernenHme 100—150 Owm, nmubo gon-
»KeH ObITb UCMONb30BaH HAarpy304HbI pe3ncTop.

Ecnn gnsa pabotel TC He ykasaHa kakasi-nimbo BHELUHSAS Lenb, TO K T-obpa3HOMY 3KBMBANEHTY CETU B
KayecTBe OKOHe4yHon BY Harpysku ans obecrneyeHnss yCTaHOBNEHHOrO 3HAYEHUS MOSTHOr0 CUMMETPUYHOIO
COMPOTUMBIIEHUS JOIMKEH nogkrtoyaTees pesmctop 150 Owm.

a

e )a _ :\

P< L, > A

4,7 Mk®
N | (
W Jp - b J

<)

1 — Hayano o6MOTKM; 2 — KOHeL, 06MOTKMN; A — 3aXKUMbl AN NOAKMYEHUS TIMHUM CBSI3WN; B — 3a)KMM ONMOPHOro 3a3eMnenusi; M — Bxof
nameputenbHoro npuemuuka (50 Om); P — nopgkniodeHne k wucnbityemomy TC; L4 — UHAYKTVBHOCTb CUMMETPUYHOTO pexuma
(o1 58040 MI'H Ansa kaxaon 06MOTKM); Ly — WHAYKTUBHOCTb PasBA3KuY; a, b — 3axunMel

PucyHok 15 — Cxema T-06pa3Horo akBvMBaneHTa cetu (MMuTaums nuHum ceasu) (cm. 7.4.3.2)

7.4.4 N3mepeHNAa ¢ NOMOLWbIO MPOOHUKOB HaNpsiKeHUsi

7.4.4.1 TlpumeHeHune SCI1 npu n3amepeHnsax

[na TC MHOrMx BUAOB M3MeEpEHMe HanpsikeHns nomex ¢ nomoubto CI HeBo3moXHO. Hanpumep, ons
YCTPOWCTB, K KOTOPbIM MOAKIMIOYAETCA HECKOMbKO NIMHWUIA (ANs COeaMHEHUN Mexay Grokamu, KOoTopble He
MOAKITYEHbI K CETU NMUTAHMA U T. 4.), @ TakKe Npu N3MEPEHUSX HA 3aXnMax aHTEHH, NIMHUI YNpaBeHus 1
Harpysku.

B aTux cnyyasix usmepeHus npoBOASIT C MOMOLLbIO MPOBHMKA HAaNPsKEHNS, UMEIOLLLETO BbICOKOE MOJTHOE
BxogHoe conpoTuerieHune (1500 Om nnu 6onee), 4ToObI rapaHTUPOBaTh, YTO NPOBHMK HE HarpyxaeT ucnbiTye-
Mble Lienu.

Mpu NpoBeaeHUM N3MEPEHMNI 3aXKMMbl NEPBUYHOIO NCTOYHMKA NUTAHUSA AOMKHbI ObiTb M30NTMPOBAHLI 1
HarpyxeHbl no BY ¢ npumeHeHnem JCT1. OcTanbHble NMMHUM U TE, HA KOTOPbIX HE NPOBOAAT U3MEPEHUS C
NMOMOLLbI0 NPOOHMKA, B HaCcTW pasMeLLeHnst N OIMHbI OIKHBI COOTBETCTBOBATL TpeboBaHuam 7.4.1 n Tpebo-
BaHMAM CTaHZApTOB, PacnpoCTPaHALWMXCA Ha npogykumio (Hanpumep, [OCT P 51318.11 wu
FOCT P 51318.14.1).

MpOBHMK HAaNPSPKEHUS MOOKIIOYAKOT K UIBMEPUTENBHOMY MPUEMHMKY C NMOMOLLbIO KOaKCUanbHOro kabe-
ns1, 3KpaH KOTOPOro COEAMHEH C ONMOPHLIM 3a3eMIIEHMEM U KOPMYyCOoM NpobHUKa. HenocpeacTBeHHbIE coeam-
HeHus kopnyca u Tex yacten TC, KoTopble HAXOAATCA MOA HANPSKEHNEM, HE JOMYCKaOTCS.
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Cxema ucnblTaTeNbHOM YCTAHOBKU AN USMEPEHUST HANPsKeHUs1 MOMeX NOoMynpoBOAHNKOBOMO yrnpas-
nsALLLEero yCTponcTBa npeacraBneHa Ha pucyHke 16.

V/-3KBMBaneHT CeTn CeteBble 3axunmbl
50 Om/50 MKIH \ 3aKVMbI Harpyaku

N ] . 5

I 4
Briok | YnpasnsioLiee
C
ere pasBsiskn | \ YCTPONCTBO 4>I Harpyska
— | 2
| L

T [ p
T MpoBHUK
C > 0,005 mk®d
1 2 — R > 1500 Om
v )
® KoakcmanbHbii kabenb

@ K BbIHOCHOMY BroKy

M3mepuTenbHbIV NPUEMHWK

—o

i

1 — nonoxeHus nepeknoyaTens Ans M3MepeHnn Ha CeTeBbIX 3aXMMax; 2 — MOSTOXEHUSA NepekniovaTens Ans UsMepeHuin Ha 3axnmax
Harpysku; 314 — nocnepoBaterbHble MOAKNIOYEHNSI NP U3MEPEHUAX HA 3axXMMaX Harpysku

MpumeyvyaHns

1 3axum 3aszemneHns N3MepuTenbLHOIo NpUEMHMKA A0MMKEH NoaKMnYaTbes K V-3KBUBANEHTY CETU NUTaHUS.

2 [nuHa KoakcuanbHoro kabens ot NpobHwka aomkHa 6biTb He Bonee 2 M.

3 Ecnu nepekntovaTtens HaxoaUTCs B MOMOXEHUU 2, BbIXoA V-3KBMBaNeHTa ceTu NUTaHusa Ha 3axnme 1 gormkeH
ObITb Harpy>XeH Ha NosIHoe ConpoTMBNEHNE, cooTBeTCTBYoLee TpeboBaHuam TOCT P 51318.16.1.2.

4 Ecnu oByX3aXXMMHOE ynpasnsioLlee yCTPONCTBO YCTAHOBMNEHO TOMbKO B OAHOM NPOBOAE NUTaHUS, U3MEPEHNS
OOMXKHbI MPOBOAUTLCA MyTEM MOAKIIOYEHMS BTOPOro NpoBoAa NMTaHWs, Kak Noka3aHo Ha pucyHke 16a.

PucyHok 16 — Cxema n3amepeHusi npy Mcnosb3oBaHuM NPOGHUKOB HanpsikeHus (cMm. 7.4.4.1)

3aXxunmbl Harpy3km

Ynpasnsiowee
YCTPOWNCTBO

p

CeTeBble 3aXnmbl

Harpyska

K BbIHOCHOMY Groky

PucyHok 16a — Cxema namepeHus Ans OBYX3aKUMHbIX YNpaBnsaoLLmMX YCTPONCTB

7.4.4.2 N3amvepeHus 6e3 ncnonbsosaHusa JCI1

Ecnu npu ncnbitanmsax He ucnoneaytoT SCI1, To HanpskeHne NPT namepsoT Ha conpoTMBEHNUA, UMU-
TUPYIOLLLEM Harpysky, HanpuMMmep, Ha 3KBMBAIeHTe aneKkTpudeckoro 3arpaxaeHus (cm. FTOCT P 51318.14.1).
MpMMeEHSIOT TakKe N3MEepPEHMUS B YCITOBUSX PA30MKHYTOrO KOHTypa Npu CTPOro oUKCMpOBaHHOM pa3MeLLeHNM
obopyLnoBaHMS OTHOCUTENBHO KOHKPETHOWM JIMHUWN NUTaHUSA u cobntogeHun Tpebosannii 7.4.1. HanpsbkeHne
WP namepsitoT NpOBHUKOM HaMNPsKEHUS! C BbICOKMM MOJTHBIM BXOLHBIM COMPOTUBIEHUEM.

OTo Takke cnpaBefnvMBO, Hanpumep, A5 MOLLUHbLIX 3NIEKTPOHHbBIX YCTPOWCTB, KOTOpblE MUTAKTCA OT
CODCTBEHHbIX OTAENBHbLIX UCTOYHUKOB, N 6atapewn, kK KOTOPbIM NOAKITHOYEHbI OTAENbHbIE JIMHUW, HE UMEID-
Line OpYyron Harpysku.
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Mpu namepenunn HanpskeHns VP Ha oTaenbHbIX UCTOYHUKAX NMUTaHUSA C TOKOM cBbile 25 A (Hanpu-
mep, baTapesi, reHepaTop, NnpeobpasoBaTternb) criefyeT NpeaBapuTeNibHO N3MEPUTL MNOSHbIE CONPOTUBIIEHNS
NCTOYHUKA. 3HAYEHUST MOJSIHbIX COMPOTUBMAEHUN WCTOYMHWMKA [OOJDKHbI COOTBETCTBOBaTb TpeboBaHWSM K
MOSHbLIM COMPOTUBMEHMAM UMUTUPYLOLLEro conpoTtmenenns no FOCT P 51318.16.1.2. [ina npobHuKa C BXOA-
HbIM MOSIHBLIM conpoTusneHnem R, 6onee 1500 Om AnvHa nposoJa K ONOPHOMY 3a3eMIIEHNIO [OIHKHa BbITb
He 6onee 1/10 ANWHbI BOSNTHBI HA MakCMMaribHOW YacToTe U3MepeHnsi. ATOT NPOBOA AOIMKEH NOAKMYATLCS K
OMOPHOMY 3a3eMJIEHUNIO KpaTyanLmMmM nytem. Ytobbl n3bexaTtb JONONMHUTENIbHOM EMKOCTHOW Harpy3ku B TOY-
Ke N3MepeHusi, AnnHa HaKoHeYHnKa NPobHMKa fOMmkKHa ObiTh He 6ornee 3 cM. SKpaHNPOBAHHOE COEAUHEHME C
N3MEPUTENbHBIM MPUEMHUKOM [OOIDKHO ObITb BbLINOMIHEHO Tak, 4YTOObl €MKOCTb TOYKM U3MEpPEHUs
OTHOCMUTENBHO OMOPHOro 3a3eMseHns Obina NOCTOSIHHON B NPOLIECCE UCTbITaHWUNA.

7.4.4.3 Vcnonb3oBaHue OCI1 B kayecTBe NPOOHNKA HaNpsKeHUs

Ecnu HoMnHanebHoe 3HaveHne Toka ucnbityemoro TC npeBbIlaeT MakcMarnsHO JONYyCTUMOE 3HayYeHne
ansa nmetowmxes B Hanmumm ICI1, To 3CI MOXHO MCnonb3oBaTh B Ka4ecTBe NpobHMKa HanpsbkeHus. MopT
ans vcnbityemoro TC Ha aKkBMBaNeHTe CeT! NUTaHWS MOAKIHYaT NOOYEPEOHO K KaXKA0W U3 JIMHUA NUTaHUS
TC (ogHo- unu TpexdasHon).

Mepen nogkntoyeHnem JCIT k ceTM NUTaHMs HEOHBXOOUMO NMPUCOEANHUTL Er0 3aXMM 3a3eMITEHUS K
o6LLel WMHEe 3alMTHOTO 3a3eMITIEHNS.

NPEQYNPEXAOEHUE!

Mepepn oTKMOYEHMEM 3aLLUTHOrO 3a3eMMeHust Heo6xoanMOo oTkMoUMTbL ACIT oT ceTn NuTaHus. CeTe-
Bon nopt JCIT cnesa (cM. pucyHok 16) He HarpyxeH. Ecnin OCI1 ucnone3yetca B kayecTBe npobHMKa
HanpshkeHWs1, TO K LUTbIPSIM BXOAHOro pazbeMa nutaHust SCI 6yaeT noaseneHo HanpsikeHne. OTU WTbIpy
[AOIMKHbI ObITh 3aKPbIThl 3ALLMTHLIM U30NTUPYHOLLUM KOXYXOM.

B nonoce yactoT o1 150 kI'y Ao 30 MI"y NnuHWK anekTponuTaHusa ncnbityemoro TC AOMKHbBI NoAKNYaTh-
cs K ceTn Yepes uHaykTMBHOCTL OT 30 Ao 50 MKIH (cM. npunoxexue A, pucyHok A.8, koHdurypaums 2). MHayk-
TUBHOCTb MOXHO 06ecneyvnTb C NOMOLLbIO Apoccenst, NuHMK anuHon 50 m nnu TpaHcgopmartopa. B nonoce
yactoT oT 9 go 150 kl'y Anst pa3BaA3kM C CETb0 MUTaHWUst 0ObIMHO TpebyeTca MHAYKTMBHOCTL Bosblle Yem
50 MKI'H. 3TO TakKe rapaHTUPYET CHMKEHME LLIYMOB OT 3KBMBAIIEHTa CETU NUTaHUSA (CM. NpUnoXxeHue A, pas-
aen A.5).

B obuwem cnyyae pekoMeHayeTcs nNpoBoauTb uamepenus ¢ OCI1 B cTaHgapTHOW KoHdwurypaumum, a
n3mepeHus ¢ ncnonbsoBaHneM ICI1 B kKayecTBe NPOOHUKA HANPSPKEHWS MPOBOAAT TOMbKO NPU UCTbITAHUAX
Ha mecTe akcnnyaTtauum TC v Tam, rae TOK B NIMHUKM NUTaHUS NpeBbllaeT AonycTuMbli Tok SCT.

OCI1 He JomKeH Mcnonb3oBaTbCs B KAYeCTBE NPOBHUKA HANPSXKEHUS MPU NCMbITAHWUAX, MPOBOANMBIX B
COOTBETCTBUM CO CTaHAAPTOM, PAcnpOCTPaHSAIOLLMMCS Ha NPOAYKLMIO, eCIM B 3TOM CTaHOApPTE HeT CCbINKM Ha
Takoe MCnonb30oBaHWe B KA4eCTBE anbTepHaTUBHOIO MeToda U3MEpPEHNSI.

7.4.5 N3mepeHune c nomoLblo NPOOGHUKOB TOKa

M3mepeHunsa cunbl Toka NPT npoBoAAT B crieqyowmx cnyyasx:

- BO-NepBbIX, korga namepeHusi ¢ nomotlbio ACI ana HekoTopbix TC HEBO3MOXHbI, HAaNpMUMep, korga
NCNbITaHWUSI NPOBOAAT Ha YCTAHOBIIEHHbLIX MO MECTY 3KCNIyaTauum CUCTEMax UInm Kkorga pabdoune ToKM UCTbl-
Tyemoro TC Benuku;

- BO-BTOPbIX, NMPY YCNOBUSAX, KOrA4a B HXHEN YacTW MONOCkl YacTOT 3HAYEHWE NOSHOro ConpoTUBMNEHMUS
CETU CTAHOBUTCHA OYEHb HU3KMM, T. €. UICTOYHUK NMOMEX SIBNSIETCS reHepaToOpoM Toka. Toraa namepeHue Toka
MO>HO MPOBECTM C MNOMOLLIbIO TpaHcdopmaTopa Toka 6e3 otcoegmHeHust TC oT ceTu.

MpobBHMKM TOKa JOIMKHBI COOTBETCTBOBaTL TpeboBaHuam [OCT P 51318.16.1.2.

MpoBHMKM TOKa MO3BONAT MPOBOAUTbL HEMOCPEACTBEHHOE M3MepeHne OBLnX HECMMMETPUYHBIX
coctaBnawwmx Toka VPI, ncnonb3ya kabenb, BKOYaowWmin B cebst BCe NPOBOAHWMKM, MOCKONbKY obLine
HecuMmMmeTpuyHble Tokn NPT MOXHO nerko oTaenuTb oT paboymx (CMMMETPUYHBIX) TOKOB CETW.

Ecnu namepeHns npoBogaT Npu M3BECTHBIX 3HAYEHUSIX MOSTHOTO CONMPOTUBMEHMS HArPY3KU U UCTOYHUKA,
MO>XHO paccymTaTb HanpsKeHne nomex.

Ecnu npobHMK Toka oxBaTbiBaeT TOMbKO OAMH MPOBOOHWK, TO M3MEPSIETCA CyMMa CUMMETPUYHOIO U
obwero HecummeTpuyHoro TokoB UPTIT. B cnydae 6onblioro paboyero Toka (cebiwe 200 A) cyliecTByeT BO3-
MO>XHOCTb OLLUMOKN N3MEPEHNN U3-3a HaCbILLEHUS cepAeyHrKa NpobHUKa Toka (M3 MarHMTHOro maTtepuana).

7.5 KoHdwmrypaumsa ucnbiTaHum Ansa cucteMbl NpyM namepeHun KOHAYKTMBHbIX UPT

7.5.1 O6Lwue nonoxeHus
[nsa onpepeneHnst KOHUrypauum cuctembl NpU N3MepeHnn KoHaykTnBHbIX MIPT Heobxoanmo cobnto-
AaTb crepylowme npasuna:
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- n3beraTb 06pa3oBaHUS KOHTYPOB C 3aMblkaHMeM Yepe3 3a3eMrieHne Anst o6LMX HECUMMETPUYHBIX
WP,

- cosfgaBaTb TaKyk KOHUIrypaumo UCMbITaHWI, KOTOPYIO NErko NOBTOPUT;

- obecne4yrBaTb pa3Bs3Ky NMHUIA, HE NOANEXaLnX U3MEPEHWIO, C TMHUEN, HA KOTOPOW NMPOBOAST U3Me-
peHus;

- pasMeLllaTtb NIMHWUK TaK, YTOObI 06ecneynTs pasBsA3KY;

- B MakcumasnbHO BO3MOXHOW CTeneHn obecnevnTb Ansi CUCTEMbI BbINOMHEHNe TpeboBaHui, npuee-
JEeHHbIX B 7.1—7 4.

Ecnu nossonsioT ycnosus, To HanpsbkeHne VIPTT Ha nuHWm cnegyeT naMepsTb C TPUMEHEHUEM 3KBMBa-
neHta cetu. [ina 3HayeHw TokoB BMMOTL A0 50 A Ucnonb3oBaHMe 3KBUBANeHTa CeTu sBnaeTcs Hambonee
npocTbIM pelleHnem. AC ycTaHaBNMBAOT Ha paccTosiHUu He MeHee 80 cm oT ucnbiTyemoro TC. Kaxabin npo-
BOJ, MHOIOMNPOBOAHOW CETU NUTaHUs AoSmKeH npoxoanTb Yyepes3 IC. K 3axumam 3C, npegHasHa4YeHHbIM AN
NOAKITYEHMS N3MEPUTENBHOIO NMPUEMHMKA, NOAKMYaoT Harpy3ky 50 Om.

Nenbityemoe TC pasmeLLaroT v COeQUHSIIOT € KabensiMu, Harpy>keHHbIMU B COOTBETCTBMM C TpeboBaHu-
SIMU TEXHUYECKOM JOKyMeHTaumn Ha TC.

[nsa HekoTopbIX U3MEPEHUIN B CTaHZ4apTaX, pacnpoCTPaHSIOLLMXCA Ha NPoayKuuio, MOXeT ObiTb 3adaHa
Harpyska, koTopas 4OJKHa UCMOb30BaTbCs BMeCTe C NpoOHUKamu HanpsixeHus smecto JC.

Korga 3HaveHue Toka cetu nutaHus npesbiwaeT 50 A n otcytctByeT OC ANs TakMX 3HAYEHWUI TOKa,
N3MepeHUs KOHOYKTUBHbIX VIPIT MOXXHO NPOBOAMTE C MOMOLLIbIO NPOOHUKa HanpsikeHus. PesynbTtaThl UcnbiTa-
HWUIA, NONy4YeHHble ¢ NnpuMmeHeHnem JAC, ByayT nMeTb NPUOPUTET Nepes pesynbTaTamu, MNOMyYEeHHbIMU NPy
NCNOMNb30BaHUN NPOBGHUKA HaMPSKEHNS.

HonyckaeTcsa nuamepeHme KoHAYKTUBHbLIX VIPTT ¢ noMoLbo NpobHMKOB TOKa, €CNK 3TO OTOBOPEHO B CTaH-
AapTax, pacnpoCTpaHSALWMXCS Ha NPOaYKUMIO.

7.5.2 KoHdwurypauma cuctemsbl

Cwuctema pgormkHa bbIThb TLLATeNbHO CKOMMNOHOBaHa, pa3MelleHa 1 YHKLNMOHMPOBATL B COOTBETCTBUM C
TEXHUYECKMMM JOKyMEeHTaMu Ha ucnboityemoe TC.

O6opynoBaHue, kKoTopoe 06bI4HO paboTaeT B COCTaBe CUCTEMbI, COCTOSILLIEN M3 HECKOMNbKUX B3anUMO-
CBS3aHHbIX OMOKOB, AOMMKHO ObITb MCNBITAHO KakK YacTb TUNOBOW paboyel CUCTEMBI.

B obuiem cnyyae vcnbiTyemasa cuctema [OSPKHA MMETb TOT Xe BuA, YTO U cucTema, nocraernsiemast
nonb3oBaTento. Ecnun oTcyTcTBYET MHOPMaLUSA UK CAOXHO cobpaTtb 6onbLioe Yncno eanHuL, obopynosa-
HWS1 ANt BOCNPOW3BEAEHMS MOMHON YCTaHOBKN U3AENNS, UCMbITaHME OOIMKHO NMPOBOANTLCS HA OCHOBE OLLEHKM
KOHUrypaumm cuctembl KBannuumpoBaHHbIM MHXEHEPOM, OTBETCTBEHHbIM 3@ UCTbITAHWUS, MPU KOHCYIbTa-
Lnn C NHXeHepoM-pa3paboTynkom. PesynbTaThl Takoro o6CyxaeHUsa n NpoLecc NPUHATUSA peLleHNst AOSMKHbI
ObITb BHECEHbI B MPOTOKOST UCMbITAHUNA.

Bbibop n pasmelleHne kabenen, LWHYPOB NUTAHUSA NEPEMEHHOIO TOKa, OCHOBHOMO M NepudepuinHoOro
obopynoBaHusa 3aBMcAT oT Buga ucnoityemoro TC. [Npu ncnbiTaHMax NPUMEHSIIOT TUMOBO BapuaHT pasMeLLe-
HUst ucnbityemoro TC, COOTBETCTBYIOLLMIA yCrIoBUsIM akcnnyaTtaumu. Mpu atom TC OTHOCAT K TpEM BMAAM:

1 — TC, kak npaBuo, NOSTHOCTLIO pa3MeLlaemMble Ha O4HOM CTOJE;

2 — TC, KoTopoe, Kak NpaBuro, UCNOMb3YIOT B HAaNoMbHOW KOHUrypauun. 3ToT BUA BKNtoYaeT B cebs
TC, ycTaHOBMEHHbIE Ha CneuManbHO CO34aHHOM MOAHATOM nony (noguyme), 4To obnerdaeTt BbINOSIHEHWE
BHYTPUCUCTEMHBIX COeAMHEHMIN nog 3TuMm nonoMm. O6opyaoBaHue, BXxoasLlee B KOMMMEKT HanonbHbix TC,
MOXeT NnoAKknyaTbes k cucteme kabenem, NpoxoasLLelt No Nony, nog NosiomMm B yCTaHOBKE C MOAMYMOM UIN K
NoABELLUEHHOW cUcTeMe kabenen npu obbIYHOM YCTaHOBKE;

3 — TC, npegcTtaenstowme cobor KoMOMHAaLMIO HanosIbHOMO N HACTONIbHOrO 00OPYAOBaAHKS.

Hwxe B HacTosWwem pasgerne npuBedeHbl MHCTPYKUUK No ucnbiTaHmio TC kaxgoro us atnx sugos. Kpo-
Me TOro, JOSDKHbI BbINONHATLCSA TpeboBaHus, ykasaHHble B 7.1—7.4.

O6opynoBaHue, Bxogsuee B HanonbHoe TC, 4OMKHO pa3MellaTbes Ha Nnosy B COOTBETCTBUM C Tpebo-
BaHusaMu 7.4.1.

O6opyaoBaHve, nNpegHa3HaYeHHoe Kak AN HacTONbHOW, Tak M HaMOSbHOW 3JKCnnyaTauun, OOIDKHO
NCNbITbIBATbCH TONBKO B HACTONBHOW KOHUrypawumu.

7.5.2.1 Pabouue ycnosus

Nenbityemoe TC gommkHo paboTaTtb Npy HOMUHANBHOM paboyem HanNpPsHKEHUN U TUMOBBLIX HArPY304YHbIX
YCIOBUSAX — MEXaHUYECKMX UMW SNEKTPUYECKUX UNN TEX U APYIKX, SIS KOTOPbIX OHO NpeAHa3HayeHo. Har-
PY3KM MOTYT ObITb peanbHbIMW NN UMUTMPOBATLCHA B COOTBETCTBUM C TpeboBaHMAMM, NpMBEAEHHBIMUN B CTaH-
JapTax, pacnpocTpaHsaLlWmMxca Ha npogykuuto. [na HekoTopbix TC mMoxeT noTpeboBatbesi paspaboTka
noapobHbIX TpeboBaHMN, onpegensowmx Heobxogumble YCNoBMS NCTbITaHWN.

Ecnu B coctas TC BxoguT Avcnner unum MoHMTOp, TO AOSMKHbI COBNoAaThCA crieqytoLmne ycnosus (ecnu
B TEXHWYECKOMN AoKyMeHTauun Ha TC KOHKPEeTHOro Buaa He ykasaHo MHoe):
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a) opraH perynMpoBKM KOHTPACTHOCTU YCTaHaBNMBalOT Ha MakCUMyM;

b) opraH perynupoBku SpkOCTU yCTaHaBNMBAKOT HA MAKCMMyM (€CIM MpU 3TOM MPOUCXOAUT rallieHune
pacTpa — Ha 3Ha4yeHue MeHbLLEe MaKCUMarbHOrO);

C) Ansi NpeAcTaBneHMs BCeX LBETOB B LIBETHbIX MOHWTOPAax UCMOMb3YyT Oerble 3HakM Ha YepHOM
doHe;

d) 13 NONOXUTENBHOrO M OTPULATENBHOrO BUAEOCUIHaNoB (ecrnv umerotca oba) BelbmMpatoT BUgeocur-
Han, Npu KOTOpoMm ypoBeHb VP makcumane;

€) pa3mep CMMBOJIA 1 KONMYECTBO CMMBOJIOB B CTPOKE BbIOMpPAtOT Tak, YTOObI Ha 3KpaHe oTobpa)kanochb
MakcumarnbHOe YMCIo CUMBOJIOB;

f) B MOHMTOpE, He nMetoLwem rpamyeckmx PyHKUUR, BHE 3aBUCUMOCTU OT UCMONb3yeMon BUAEOKap-
Thl, BbIBOAAT Ha 9KPaH MUCMbITaTENbHY0 Tabnuuy, COCTOSALLYIO U3 CYy4YanHOro TEKCTa;

g) B MOHUTOpPE, UMetoLLEM rpachmyecKkre BO3MOXHOCTM (OaXe B criyyae, korga MoXeT notpeboBaTtbcs
apyrasi BugeokapTa, obecneumBaroLas rpacduyeckoe otobpaxeHue), Ha aKkpaH BbIBOAUTCS caBuraemMast no
BEPTUKaNM KapTWHKa, COCTOsLLAs U3 CUMBONOB H;

h) ecnv MOHUTOP He nMeeT TEKCTOBbLIX (DYHKLUNA, UCMONb3YIOT TUMOBOW ANCMMEN.

7.5.2.2 CoennHeHune obopyooBaHWs, UMUTATOPOB M Kabenen

McnbiTaHnsa NpoBOAAT NpU TakoM pasmelleHun nepudepunHoro obopyaoBaHus n kabenewn, kotopoe
MakcMMarbHO 6IM3KO K peanbHOMY U, BEPOSITHO, ByAET CyLLeCcTBOBaTb NPU YCTaHOBKE Ha MeCTe aKcnnyaTaumm.

CTtaHgapTn3oBaHHbIe UCTbITATENbHbIE YCTAaHOBKM, 0DecneymBaroLL e BOCNpOM3BOANUMOCTb UCTIbITAHWUI
1 oTBeYaLme TpeboBaHMAM No pacnonoxeHuto ncneiryemoro TC v kabenen, npeacTaBeHbl Ha pUcyHkax 5,
7—9. JTtoboe oTCTyNnNeHne ot CTaHAAPTM30BaHHbIX YCIOBUI NPOBEAEHMS UCTIbITAHUIA LOMKHO ObiTb OTpaxe-
HO B NMPOTOKOME C YKa3aHWeM NPUYNHbI 3TOr0 OTCTYMEHUS.

[ns HopmanbHOro B3aMmoencTenst 610KOB CUCTEeMbl crieyeT UCMONb30oBaTh pearnbHble 6noku. Ong
obecneyvyeHunss TUNOBbLIX pabounx peXxMMOoB, OOMYyCKaeTCs NCMNOMb30BaTb UMUTATOPbI MPU YCIOBUW, YTO NpU
3TOM JOMMKHbIM 06pa3oM BOCNPOM3BOASATCS MEKTPUYECKUE U (B HEKOTOPLIX CIyYasix) MEXaHMYeCcKMe Xapak-
TEPUCTUKM peanbHbIx 6110k0B, 0COOEHHO B YacTy BY curHanos, NonHOro ConpoTUBIEHUS 1 Harpy3Kku.

Cnepyet nsberatb NpYMEHEHUS MMUTATOPOB, TaK Kak Npuv 3TOM yBenuinBaeTcs HeonpeaeneHHOCTb
namepeHuin. B cnopHom crniyyae npuopuTeT MMEIoT pesynbTaThl U3MEepPEHUIA, NPOBOANMBIX C peanbHbiMy Brnoka-
mMu. Ecnn TC paspaboTaHo TonbKo A8 UCNOMb30BaHMSA C KOHKPETHBIM OCHOBHLIM KOMMbLIOTEPOM UK nepude-
PUAHBIM YCTPONCTBOM, OHO AOMMKHO UCMbLITIBATLCA C AaHHBIM KOMMLIOTEPOM UMK AaHHBIM NepUdepUnHbLIM
YCTPONCTBOM.

CoeavHutenbHble kKabenu OOmMKHbI ObITb TUMOBLIMU, AJIMHOW HE MeHee 2 M, eCfiv B TEXHUYECKOW JOKY-
MeHTaumm Ha TC KOHKPETHOro Tuna He yka3aHbl 6onee kopoTkue kabenu. Bo Bpems Bcex CMbITaHWMIN AOMXKEH
NCnonb30BaTbCs OAMH U TOT e Tun kabens (Hanpumep, HE3KPaHMPOBaHHBIW, C 3KPaHOM-OMNIETKON, C 3Kpa-
HOM 13 cponbrn 1 T. n.). Misnnwek kabens yknageiBatoT B Buge nnockon netnu anvHon 30—40 cm npnbnnsu-
TernbHO B LieHTpe kabens.

Ecnu onga BeinonHeHus TpeboBaHUM BO BPEMS UCMbITAHUIN MPUMEHSIIOT 3KPaHUPOBAHHbIE UK crneuu-
anbHble kabenu, To 3TO AOIMKHO BbITb yka3aHo B oTYeTe 00 UCTIbITAHUSIX.

Y nopToB UHTEpdeca JoSmkeH ObiTb Kabernb, NOACOeANHEHHBIN K O4HOMY MOPTY KaXA40ro Trna gyHKUM-
OHanbHbIX NOPTOB, M KAXAbIN Kabenb AOMKEH HarpyaTbCs Ha YCTPOMCTBO, TUMOBOE NPU pearibHOM 3KCcniya-
Tauuun. Ecnm cywectByeT HeCKONbkO MOPTOB OAHOrMO Twna, TO K cucTeMe Heobxogumo [o6aBuTb
OOMONHUTENbHbIE CoeaUHNTENbHbIE kKabenn Ans onpegeneHns BO3NencTers, KOTOPOE OKa3bIiBalOT 3TW kabe-
Ny ypoBeHb NoMex oT ucneityemoro TC.

OObIYHO Harpyska aHanorM4HbIX MOPTOB OrpaHuNyeHa:

a) HanMuneM MHOXeCTBa Harpys3ok (4ns 6onbwnx cuctem);

b) uenecoobpasHOCTbIO NCNOMNB30BaHUSA MHOXECTBA Harpy3ok, NpeacTaBnALWmnX TUMOBYHO YCTaHOBKY.

O6ocHoBaHuWe Bbibopa KoHUrypaumm n Harpy3ku NopToB AOMKHO ObITb BKHOYEHO B OTHET 00 UcnbITa-
HusIX. Hanpumep, ecnu Obino nogcoeguHeHo 25 % obuero YvMcna Bo3MOXHbIX kabenewn, n yposeHb VIPTT yBe-
nnymBarcs He 6onee yem Ha 2 b, korga nobaenanu ewe oguH kabenb (MM 6onee oAHOrO).

Bo Bpems ucnbiTaHUn He cnegyeT MCNoNb30BaTh AOMOSNIHUTENbHbBIE MOPTHI HA pearnbHbIX Ornokax unu
nMmuTaTopax, KoTopble He SIBNATCHA NOpTamMu, CBA3AHHLIMU C CUCTEMOMN UM MUHUMANbHO HEOOXOAMMBIMM
ans paboTbl CUCTEMBI.

7.5.2.3 TlopgknioveHune k cetu

Ecnu ncnbityemoe TC gBNSE€TCA KOMMMIEKCOM YCTPOWCTB, KaXd0e U3 KOTOPbIX UMeET CBOM COBCTBEHHbIE
LUHYPbI NMUTaHKS, TO TOYKa NOAKMIOYEHNS SKBMBANEHTOB CETU onpeaensieTcs U3 cnegyowmnx coobpaxeHuin:

a) KaXablVi LUHYP NUTaHWS, KOTOPbIA OKAHYMBAETCSl CETEBOW BUITKOW CTAHOAPTHOW KOHCTPYKLUK, OOI-
)KEH MCNbITbIBATLCHA OTAENbHO;

b) WHYpbI NMUTaAHWA UMK 3aXXMMbI, KOTOPbIE HE yKa3aHbl NPOM3BOAMUTENEM B KAa4eCTBE NOAKMYaeMbIX
Yyepes OCHOBHOE YCTPONCTBO, AOIMKHbI UCMbITEIBATLCA OTAENbHO;
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C) LUHYPbI NMUTAHUS U MOHTaXHbIe 3aXXNMbl, KOTOPbIE YKa3aHbl MPOM3BOAMTENEM KaK LUTaTHbIe, NoA-
Krntoyaemble K OCHOBHOMY YCTPOWCTBY WNWU Opyromy OOOpPYyLOBaHMIO MUTAHMUS, OOSDKHbI MOOKMIOYATHCS K
OCHOBHOMY OOKy Unun ApyroMy o60pyL0oBaHWI0 MMTaHKS, a 3aXKMMbl U LLUHYPbI 3TOFO0 OCHOBHOTO 6r1oka nnm
apyroro obopygoBaHus nuTaHusa nogcoeanHsaT k ACTT;

d) ecnv NogKInYEeHNE K CETU He ABMNSIETCSA CTaHAAPTHbIM, TO ANS UcnbiTaHuin TC M3roToBUTENb JOJIKEH
nocTaBnATb Heobxoanmoe obopyaoBaHMe Ang nogktoyeHns k 9C.

MpoBoa 3a3emrneHns 6NokoB C OTAENbHbIM NMUTAHNEM OOIKEH ObiTb M30MpoBaH OT ucneityemoro TC
¢ nomoubto AC 50 MKIH (ansa nonocskl yactot ot 0,15 go 30 MIy). MNpu Takom UCNoNb30BaHMM SKBMBAEHTa
ceTu B KayecTBe punbTpa ceTeBor Bxoa AC nogkniovaT K ONOPHOMY 3a3EMIIEHNIO.

7.5.3 U3mepeHnsa Ha coeauHUTESbHbIX JINHUAX

Kpome naMepeHui Ha 3axmmax nuTaHus MOryT notpeboBaTbCd M3MEpPeHWs C NMOMOLLLI0 MPOBHMKa
HanpshKeHUs Ha Opyrnx 3axumax (Hanpumep, NUHUIA ynpasneHns n Harpysku). Ecnv npoBHUK ¢ NOomHbIM
conpoTtuenennem 1500 Om BnusieT Ha paboTy UCNbITYEMOro 000pyaAoOBaHMs, TO MOXHO YBENUYMTL NOSHOE
conpoTtueneHne npobHuka Ha 4actote 50 'y M Ha paguodacTtoTax (Hanpumep, UCMOoNb30oBaTb PE3NCTOP
15 kOM 1 nocnegoBaTenbHO ¢ HUM KoHAeHcaTop 500 nd).

BmecTo namepeHus HanpspkeHUs JoMycKaeTcs M3MepSATb TOK C MOMOLLbIO NPoBOHMKa Toka, ecrnu 3Toro
TpebyeT (Mnu NnpeanaraeT B KAYECTBE anbTEPHATUBHOIO METOAA) CTaHAapPT, PacnpoCTPaHSIIOLLNIACS Ha Npo-
OyKUMIO.

Mpu npoBegeHUN n3MepeHnn aKBUBaneHTbl ceTn obecneunBatoT Tpebyemyto pa3Bsisky C CeTbo NMuTa-
Hua 1 BY Harpysky. YToGbl NpoBECTU M3MEPEHUS NMPU BCEX paboumnx pexmnmax UCNbITyeMOn CUCTEMBI, NOA-
Knto4arT OOMNOMNHUTENbBbHBLIE YCTPONCTBA (YNpaBneHust, Harpysku 1 T. A4.). MamepeHus Ha 3axxumax npoBoaaT
Ona Bcex OroKOB, yKka3aHHbIX B TEXHUYECKMX TpeboBaHusaX Ha TC KOHKpEeTHOro Bnaa.

Ecnu coeamHutensHble NuHUM mexay 6nokamu 3admkcMpoBaHbl ¢ 060MX KOHLIOB M OHU KOPOYe 2 M UK
3KpaHMPOBaHbI, TO HET HEOBXOAMMOCTIN NPOBOAUTL N3MEPEHUSA NPU YCITOBUK, YTO B NOCMEAHEM Clyyae aKpa-
HUPOBaHHbLIN kKabenb NoacoeaMHeH Ha 0B0MX KOHLIaX K OMOPHOMY 3a3eMrleHuIo (B JaHHOM criyyae — K meTarn-
nMyeckomy Kopnycy o6opyaoBaHus).

CumnTaeTcs, YTO HE3KPaHUPOBAHHbIE COEAVHUTENbHbIE NUHUM CNeayeT YANMMHUTb, NO KparHen mepe, oo
OBYX MeTpoB. [InvHa aKpaHMpOBaHHbIX kabenew fomkHa ObiTb HE MeHee 2 M, eCl B TEXHUYECKON AOKYMEH-
Tauun Ha TC KOHKPETHOro TuMna He yka3saHbl 6bonee KopoTkue kabenu.

7.5.4 Pa3Bsizka 3/1eMeHTOB CUCTEMbI

OQaHowm 13 NpUYMH HeonpeaeneHHOCTM n3MepeHnin KOHAYKTUBHbLIX VIPTT aBnsieTcs ntobon ToK, LMpKynu-
pyroLwunn Yepes 3azemnenune (bnyxgarLmi Tok). ATOT ONny>xaaroLmii TOK MOXXHO «pa3opBaTb», €CNN B NPOBOA
3asemMnenns, naywmm k TC, Bkrountb akBmBaneHT cetn 50 Mkl'H (anga nonocel yactot 0,15—30 MI'y).

[ononHUTENBHBIM UCTOYHMKOM BMy>XAaroLLMX TOKOB MOryT ObiTb 3KpaHbl kKabenen, coeanHsowmnx 6no-
kn ucnbityemoro TC. NMoaTomMy NPOBOAHMKM 3a3eMIEHNS, nayLLne K 3TUM Briokam, Takke LOMKHbI UMETb pas-
BsA3Ky yeped 3C (50 mkIH).

MpueMHuK, ucnonb3yembln Ans U3MEPEHUNn, AOMKEH COeAMHATLCA C 3a3eMSfIEHNEM TOSMbKO B TOYKe
n3mepeHus, 4Tobbl NPeaoTBPaTUTb NOSIBIIEHNE Napa3nUTHbIX KOHTYPOB C 3aMblKaHUEM Yepe3 3a3eMIIEHNE.

NPEQYNPEXOEHUE! Ecnv namepurtenbHasa yCTaHOBKa He CHabXXeHa pa3Bsi3biBatoLLMM TpaHCHop-
MaTOpPOM, MOXET CyLLeCTBOBaTb ONACHOCTb NOPaXXEHUSA ANEKTPUYECKMM TOKOM.

7.6 N3amepeHus Ha mecTte akcnnyaTauum TC

Ecnu ncnbityemoe TC He MOXeT BbITb YCTAHOBMEHO HA U3MEPUTENBHON NMOLLAAKE, UCNbITaHUSA NPOBO-
OST B NOMELLEHUSIX NONb3oBaTenen unm nsrotosutenen. B atom cnyyae co6cteeHHo TC 1 mecTo ero pacno-
NOXeHMs paccmaTpuBatoT B kKadecTBe ucnoityemoro TC. Pe3ynbTaTthl UaMepeHuii 6yayT 4OCTOBEPHbI TOSBKO
01151 KOHKPETHOro MecTa 3KCnyaTauun, Tak Kak CBOWCTBA UCMbITaTENbHON NITOLLAAKN BIUSAIOT Ha pe3ynbTaThbl
namepenun NPT1.

Ecnun ncnbitaHust koHkpeTHoro TC npoBedeHbl Ha TPeX Uy BorbLLIEM YKCTie penpe3eHTaTUBHbIX MIlo-
LLaaokK, TO pe3ynbTaTbl UCMbITAHWUIA Ha cooTBeTCTBME HopMam VPTT MOXHO cunTaTtb penpe3eHTaTUBHbLIMU A5
BCEX MIowanok ¢ aHanormyHeiMm TC (ecnu 3To NpefyCMOTPEHO B CTaHAApTE, pacnpoCTpaHsALWeMcst Ha
NpoayKUUIO).

N3mepeHusi cnegyet NpoBOANTL B TEX YCMOBUSIX, KOTOPbIE CYLLECTBYIOT Ha MroLwagke nonb3oBaTens,
Npy NMOMOLLM HEPEaAKTUBHbIX U3MEPUTESNbHbLIX YCTPONCTB (MPOBGHUKOB HanpsiKeHUS C BbICOKMM aKTUBHbLIM
conpoTuBrneHnem). Ha pesynbTaTtbl U3BMEPEHUIA BIUSET:

- Hamnuuyme ornopHOro 3a3eMJIEHNST; B YCIIOBUSAX KOHKPETHOW MNMOLLAAKN HE AOIMKHbBI UCMONb30BaTbCA HU
nracTuHa 3a3eMIeHns, HU SKBUBAIEHT CETU, €CITM OHU He ABNSATCS NOCTOAHHONM YacTblo NMOLLAaKK;

- BY xapakTepucTtukmn n napameTpbl Harpy3kn ceTu NUTaHus;
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- OKpyXatoLLas anekTpomarHuTHas o6CTaHOBKa;

- BXOAHOE MOSfHOE COMNPOTMBIIEHNE U3MEPUTENBHOIO YCTPONCTBA.

7.6.1 OnopHoe 3a3eMrieHue

3aseMrieHue, cylecTByOLWee Ha nNnowanke, AOMMKHO UCNOMNb30BaTbCA Kak onopHoe 3asemnenue. MNpu
3TOM JOJBKHbI yunTbIBaTbCs BY xapaktepuctukmn 3asemnenusi. Kak npaeuno, ucnoityemoe TC coeguHsItOT €
NPOBOAALLMMMN KOHCTPYKLUMAMM 30AHUA Yepe3 LUMPOKNE MEPEMbBIYKM (OTHOLLEHMNE OMNNHBI K LUMPUHE MEHbLUE
4yem 3:1), KOTOpbIE, B CBOIO 0Yepeb, COEAUHEHbI C 3aLLMTHBIM 3a3eMneHreM. [1ns aToro ncnonb3yT meTarn-
nnyeckne BO4ONPOBOAHbIE TPYObl, TPYObl LIeHTPanbHOro OTOMEHNS, MPOBOAA OCBELLEHNS, MAYLLME K 3a3eM-
NeHno, cTanbHyto apmaTtypy 6eToHa n cTanbHble Banku.

B obwem cnyvyae npoBoA 3alLMTHOrO 3a3eMreHns U HeMTparbHbIA NPOBOA CETU HE NOAXOAAT B KavecT-
BE ONOPHOro 3as3eMreHusl, Tak Kak Ha HUX MOXeET CyLLeCTBOBaTb HanpshKeHne NoOCTOPOHHUX nomex, a ux BY
NonHoe ConpoTMBEHNE HEN3BECTHO.

Ecnu Bokpyr o6bekTa ucnbITaHUsA HET MOAXOASALLErO ONOPHOro 3a3eMITIEHNS], TO B 3TOM Ka4eCTBE MOXXHO
NCNonb30BaTh PacnosioXeHHble BONM3n obbekTa 4oCTaToOqHO HonbLlune KOHCTPYKLMM U3 MPOBOASALLNX MaTe-
pvanos (MeTannuyeckyo ponbry, MeTann4yeckue WMTbl NN NPOBOSIOYHbBIE CETKU, yCTAHOBIEHHbIE B6NN3N).
Heobxoammo BbINONHATL 06Wwme TpeboBaHus, ykasaHHble B 7.4.2.1 n npunoxenun A.

7.6.2 A3mepeHnA ¢ NOMOLWbIO MPOOHUKOB HanpsiXkeHUsi

N3mepeHne HanpsikeHus koHOYKTUBHbIX VIPT1 npoBogAT ¢ nomoLbio NpobHMka HanpsbkeHnst. Heobxo-
OMMO MPUHATbL crieumanbHble Mepbl 451 YCTaHOBKU OMOPHOro 3a3eMIeHus Npu 3TUX M3MEPEHMSAX.

BrnnsHne npobHuka HanpspkeHWst Ha pe3ynbTaTt U3MepeHMst MOXHO KayeCTBEHHO onpeaenuTb, NCnonb-
3ysi NPOBHUKM C PasnNMYHBIMK 3HAYEHUSMW NOSTHOrO CONpoTUBNeHWs. Ecnn BxogHoe NonHoe conpoTuBrieHne
Npo6HMKa HanpsKeHUs BbICOKO MO CPaBHEHWUIO C BHYTPEHHMM MOSHBIM CONPOTUBIEHNEM TOYKN UCMbITAHUSA, TO
npu NOBbILLIEHNN BXOLHOIO MOMHOrO CONPOTUBNEHNSA NPOOHNKA NPOUCXOAAT HE3HAUNTENBbHbIE N3MEHEHNS B
pesynbTaTax U3MepeHus HanpsHKEHUsS NOMEX.

Hanpumep, BxogHOE NOfHoe ConpoTMBIIEHNE NPOOHNKa MOXHO YBENUYMTL B ABa pa3a, BKIKOYMB nocrne-
goBaTenbHo ¢ HUM peanctop 1500 Om. Ecnv npu 3TOM HanpsiKeHe MOMEX, Kak U oxxngaeTcd, byaeT MeHbLue
Ha 5—6 b, To 4Na M3aMepeHMs HaNpPs>KeHNsI TOMEX MOXHO MCMONb30BaTh NPOBOHMK C MOSTHBIM CONPOTUBIIEHW-
em 1500 Owm.

7.6.3 BblGop TOUYEK U3MEpPEeHUA

NamepeHust Hanpspkenns P B MecTax akcnnyaTtalmm NpoBoadAT Mo NEPUMETPY NOMELLEHUIA NOMb30-
BaTens, MHAYCTpManbHbIX 30H UM B TOYKax, KOTOpbIE AOIMKHbI ObITh yKasaHbl B npeaenax pabo4ven 30HbI
KBMUSHUSAY.

7.6.3.1 N3amepeHuns Ha ceTeBbIx NPOBOAAX U APYTMX MPOBOAAX MMTaHUS

B ceTsax nutaHus ncnbityembix TC HEOOX0AMMO NMPOBOANTL N3MEPEHNE HECUMMETPUYHOIO HaMNPSPKEHNUS
WPT1 ¢ nomoLbio NpobHMKa HanpshXKeHns Ha OOCTYMHbIX 3aXMMax NUTaHus y BBoAa B 30aHNMeE.

7.6.3.2 MNamepeHnsa Ha aKpaHMPOBaHHbLIX U HE3KPAHMPOBAHHbLIX NPOBOAAX

[nsa npoBoAoB, BbIXOAAWMX 3a nepumeTp mcnbityemoro TC (3KpaHUMPOBaHHbBIX U HE3KPaHUPOBAHHbIX
NPOBOAOB Harpysku, yNpabrieHUs U cuUrHana fnpu HesaseMIieHHOM 9KpaHe), U3MEepPST HECUMMMETPUYHOE
HanpsbkeHne VIPTT 0THOCMTENbHO ONMOPHOro 3a3eMIeHusl C MOMOLLbIO NPOBHMKA HanNpPs>KeHUS Ha OTAENbHbIX
NPOBOAHMKAX UMNN dKpaHax.

Mpu HaNMuYUKM 3KPaHMPOBAHHbBIX MPOBOAOB C 3a3EMJIEHHLIM 3KPAHOM U3MEPSIIOT OOLLUIN HECUMMETPUY-
HbI TOK MIPT1 ¢ noMoLbto npoGHMKa Toka Ha paccTosiHumM 6onee 0gHOM AeCATON ANMHbLI BOSHbI OT TOYEK Noa-
KMOYEHNs U 3a3eMITeHUS.

8 ABTOMmMaTusmpoBaHHoe unamepeHue UPM

8.1 BBegeHune

ABTOMaTN3MPOBaHHbIE U3MEPEHMS CYLLECTBEHHO 0bneryatoT onpegenenve napametpos VP u muHu-
MU3NPYIOT OLLMBKKM onepaTopa Npy YTEHUU 1 perncTpaunm pesynbLTaTtoB U3MEPEHUN.

OpHako npu ncnonb3oBaHWM KOMMboTepa A5 cbopa AaHHbIX MOryT NOSABUTLCSA HOBblE BUAbI OLLUMGOK,
KOTOpble 06bIYHO He AoMYyCKaeT KBannULMpPOBaHHbIA onepaTop.

B HekoTOpbIX cnyYyasx aBTOMaTU3MPOBaHHbIE M3MEPEHNUS MOTYT MPMBECTU K YBENUYEHNIO Heonpeae-
NEHHOCTN U3MEPEHUIN B UTOTOBbIX AAHHbIX MO CPABHEHWIO C HEaBTOMAaTU3MPOBaHHbLIMW, KOrga nocnegHue
BbINOMHAET KBanuUUMPOBaHHbLIN onepaTtop. B uenom, He cyllecTBYeT pasHuLbl B TOYHOCTU M3MEPEHUS
napameTpoB UPIT BpyyHyto nnmn asTomaTtnyeckn. B obounx criyyasix HeonpeaeneHHoCTb U3SMepPeHns npexae
BCEro 3aBUCUT OT NapameTpoB n3mepuTenbHoro obopyaoBaHus. B crniyyae, ecnu peanbHas npoueaypa nsme-
peHUs OTNM4aeTCcs OT 3ar0XeHHOMW B MporpaMmmMHoe obecneyeHune, MoryT BO3HUKHYTb TpyAHOCTU. Hanpumep,
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€CInv BO BpeMsi aBTOMaTU3NPOBAHHOMO UCTbITaHNSi YPOBEHbL MOCTOPOHHMNX MOMEX Ha Kakon-nnbo YyacToTe Aoc-
TATOYHO BbICOK, MOXET BO3HUKHYTb JOMNOSHUTENbHASA MOrPELLUHOCTb U3MEPEHMI Ha YacToTax, BNIN3KMX K Yac-
TOTE NOCTOPOHHEN Nomexu. B nogoOHbIX criyyasix onbITHbIA OnepaTop, CKOpee BCEro, BbIAENUT U3MEPSIEMYIO
nomexy Ha oOHe NOCTOPOHHUX MOMEX.

Bpems McnbITaHMn MOXHO YMEHbLUWTbL NyTEM NPeABapPUTENbHOIO CKAHNPOBAHWS YPOBHS MOCTOPOHHMX
nomex 40 NpoBeAeHMs npoueaypbl U3MepeHus napameTpoB nomex ot ncnoiryemoro TC. Npu aToM nucneiTye-
Moe TC BbINOSHAET (PYHKLMIO pErMcTpaLmMm CUrHanoB OKpY>XKatoLLen cpeabl, MMEILLMXCS Ha OTKPbITOM UCTbI-
TaTenbHom nnowagke. B aTom cnyvae nporpamMmmHoe obecneyeHne MOXeT npegynpeautb onepaTtopa o
BO3MOXHOM HanuMyuMn MOCTOPOHHUX MOMEX Ha KOHKPETHbIX 4YacToTax Ha OCHOBE COOTBETCTBYHOLLMX
anropMTMOB MAEHTUdUKALUN CUTHANOB.

Ecnun ypoeHb NPT oT ucneityemoro TC meHseTca meaneHHo, unu ucnoiryemoe TC uMeeT peakui LUmMKn
BKIMIOYEHUS/BBIKITIOYEHNS, UNX B CNyyae, Korga MOryT BO3HWKaTb NepexodHble npouecchl (Hanpumep, npwu
OYyroBOKn cBapke), peKoMeHAyeTCs y4acTne oneparopa.

8.2 OcHoBHas npoueaypa UsmepeHus

Mpu NnpoBegeHUn 3MepeHnn JOMKHbI ONPeAensaTbCa MakcumarbHble yposHu VPTI.

Mcnonb3oBaHve KBa3MnmnKOBOro AeTekTopa npv onpegeneHnm MakcmmMarnbHoro yposHst IPTT oT nenbity-
emoro TC Ha Bcex 4acToTax paccmaTpvMBaeMmoro CrnekTpa BedeT K YBENUYEHU0 BPeMEeHW WCMbITaHuN
(cm. 6.5.1). OgHako npoBOAUTL Takue TpygoeMKkune npouenypbl, Kak UsSMeHeHne BbICOTbl aHTEHHbI, TpebyeTcs
He Ha KaxgoWn YactoTe namepeHus. [JocTaTOYHO OrpaHUYUTLCH YacToTaMm, Ha KOTOPbIX U3MEPSEMbIN MUKO-
BbIl ypoBeHb nomex 6onbLue HopMbl MPTT unu 6nmsok K Hen. B pesynbTate OyayT BbISIBNATLCA U U3MEPATLCS
Tonbko MPI Ha Tex YacToTax, Ha KOTOPbIX YPOBEHb amMnnMTyAbl NOMeX O6fIM30K K HOPMe UIu NpeBbILLaeT ee.

YMeHbLUEHNE BPEMEHN W3MEPEHWI MOXHO ONTMMMU3NPOBaTb B COOTBETCTBMM C NPMBEAEHHbIM Ha
pucyHke 17 anropuTMOM NpPoOBEAEHNS U3MEPEHUN.

O6HapyxeHne UPT1
(npeaBapuTenbHOE CKaHNMPOBaHNE)

!

Cxartve gaHHbIX

!

Makcumusauns yposHen NPT
1 3aKNIoYNTENBHOE N3MepeHne

!

O6paboTka pe3ynbTaToB
W cocTaBneHue oTyeTa

PucyHok 17 — Anroputm npoBeaeHns n3amepeHui

8.3 U3mepeHus c npeaBapuTENbHLIM CKAHMPOBAHUEM

MepBbin War npoueaypbl UISMEPEHUIA CNYXUT cpasy HeckonbkuM uensam. OcHoBHasi Lenb npegsapu-
TENbHOro CKaHNMPOBaHMS — cOOp MMHMMAaNbHO HEOBXOAMMOro KonnmyecTea MHGOpPMaLMK, Ha KoTopon OyayT
basupoBaTbca TpeboBaHMA K cregyowmmM stanam. ATOT PEXMM MOXHO UCMONb30BaTb 4151 UCMbITAHUSA HOBbIX
BnaoB TC, 0 KOTOPbIX OTCYTCTBYIOT NOAPOOHbIE CBEAEHNS O XapaKTepe UX U3nyvyeHus.

B obuiem cnyyae npegBapuTenbHOe CKaHUPOBaHWE — 3TO npoueaypa cbopa faHHbIX, UCMorb3yemast
ONs onpefeneHns 3HauMMbIX COCTaBIISIOLLMX B UCCIIeQyEMOM NOSIoce YacToT.

B 3aBUCMMOCTN OT KOHKPETHOM €N Takoro M3MepeHUs MOXeT NoTpeboBaTbCA U3MEHEHNE BbICOTbI
YCTAHOBKM @HTEHHbI 1 BpaLlleHne NOBOPOTHOrO cTona (Mpy UCNbITAHUSX Ha N3nydYaemble MOMEXN), a TaKkke
HeO06XOAMMOCTb UMETb MOBLILLEHHYI TOYHOCTb YAaCTOTbI (HanpuMep, AN NocneayrLWmnx npoueayp Ha OTKpbI-
TON U3MepUTENbHOM NNoLaake) U ymeHblleHne obbeMa AaHHbIX 33 CHET CPaBHEHUSA N3MEPEHHbIX YPOBHEN
WPI1. 3Tn chakTopbl onpenensaioT nocnegoBaTenbHOCTb U3BMEPEHUI MPY BbINOMTHEHUN NpeaBapUTENbHOro
CkaHupoBaHus. B ntobom crnydae pesynbTaTbl CKaHWpOBaHUS OydyT coxpaHeHbl B 6ase AaHHbIX Ans
nocnegytollent oopaboTku.
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Ecnu M3MepeHnd ¢ nCnosrb3oBaHMEM NpeaBapuUTeENIbHONo CKaHNpoBaHUA NPOBOAAT ANA 6bICTpOF0 nony-
YeHunA MH(*)OpMaLl,I/WI O HEN3BECTHOM CMNEeKTpe U3ry4YeHnsAa UCMbITyemMoro TC, 1O 4acToTHOE CKaHnpoBaHune
MOXHO OCYLLEeCTBINATb, NPUMEHAA NOJIOXEHUA 6.5.

OnpepgeneHue Heo6xoa4MMOro BpeMeHU U3MepeHun

Ecnn HensBeCTHbI CMEKTp U3NyYeHUst U MaKCUMarbHbI MHTEpBar MOBTOPEHWS UMMYNbCOB T, UChbl-
Tyemoro TC, Heo6xoanmo y6eamnTbes, 4To Bpems nsmepeHus T,, He MeHbLLE Yem T MpepbIiBUCTLIV xapaKTep
WPT1 o1 ncnbityemoro TC coOTBETCTBYET, Kak NPaBUo, KPUTUHECKUM NUKaM cneKTpa N3nyyeHuns.

Mpexae Bcero Heob6xooMMo onpenenuTb, Ha Kakmx YactoTax ypoBeHb VIPI HecTabuneH. 3To MOXHO
cAaenartb, cpaBHMBasg BpeMs omkcaumm MakcumymMa n Bpems pukcauum MUHUMYMa Unu ¢ NOMOLLLbIO dOYHKLIMM
«CTUpaHue/3anucby annapaTHbIM UM NporpamMHbIM criocobom. pn aToMm Bpems HabniogeHUs AOIMKHO
6bITb 15 C. B TeueHne 3TOro nepmoaa BpeMeHU He A0IMKHO NPOUCXOANTb UBMEHEHUI B UCTIbITATENbHOM yCTa-
HOBKe (3ameHa nposoja B Cryvyae U3MepeHns KOHOAYKTUBHbLIX MOMEX; NepeMeLLeHre NnornoLwarnLmx KneLen
npu N3MepeHUn MOLLIHOCTW NOMeX; NepeaBuKeHne aHTEHHbl MW BpalleHne NOBOPOTHOrO CToNna B cryyae
n3mepeHns nsnyyaembix nomex). CurHansbl, y KOTOpbIX pasHuLa Mexay pedynbtataMmu npy ukcaLmm makcu-
MyMa 1 donkcauum MMHMMyMa cocTaBnseT, Hanpumep, 6onee 2 b, knaccnduumMpyoT Kak MpepbIBUCTbIE CUT-
Hanbl (crnegyeT OblTb BHUMATENbHbIM, YTOObI HE 3aperMcTPUPOBaTh LUYM B KQYECTBE MPEPbLIBUCTOrO CMrHana).

YT106bl YMEHbLUNTL BEPOATHOCTb NPOMNYyCcKa MMKOB NPEPbIBUCTON NOMEXM M3-3a TOr0, YTO OHU MEHbLLE
YPOBHS LWyMa, B Clyvae U3ny4aemblx NOMeX MEHSIT NONAPU3aLmio aHTEHHbI 1 NOBTOPSAIOT U3MepeHue.

Mepuoa NOBTOpEHNs UMMYNLCOB T, MOXHO M3MEPUTB MO KaXAOMY MPepbIBUCTOMY CUrHamYy, UCMOMb3ys
naysy unu ¢ NoOMOLLbO ocuunnorpaga, I'IOD,KJ'IIO‘-IeHHOI'O K BbIxoay MY nameputensHoro npuemHuka. Koppekxr-
HOe BpeMms M3MepPEeHNs Takke MOXHO onpeaenuTb NyTeM ero yBenunyeHus 4o Tex nop, noka pasHviua mexagy
nokasaHusamMmn npy ukcaumm MakcMMyma u UCnonb3oBaHUM (PyHKUUN «CTUpaHue/3anucb» He ByaeTt Huxe
2 nb.

Mpun nocnegyroWmX N3MepPeHnAx (MakCMMmM3auns U T. 4.) HeO6XOAMMO UMETb YBEPEHHOCTb A1 KaXa0ro
ydacTka Morockl 4acToT, YTO BpeMsl UamepeHus T, He MeHblle COOTBETCTBYIOLEro nepruoaa noBTOPEHNs
UMNynbCoB T

YCnoavm npeABapuTErNbHOr0 CKaHUPOBaHWS 3aBUCAT OT BuAa namepeHui UPTT.

Mpu namepeHmnax koHAykTMBHbIX VP npegBapuTtensHoe ckaHMpoBaHMe MOXHO MPOBOAUTL Ha penpe-
3eHTaTMBHOM NpoBoOAe, HanpuMep, NpoBoAe «L» NMHUKN NUTaHusA NMBO Ha KaxxaoM NpoBoAe Npu NCNonb3oBa-
HUW MWKOBOrO AEeTEeKTUPOBAHUS U, MO BO3MOXHOCTW, NMPW CaMON BbICOKOM CKOPOCTU CKaHupoBaHuS. Ecrniun
N3MepeHUs MPOBOASAT Ha HECKOMbKMX NPOBOAAX, TO HEOGXOANMO UCNONb30BaTb (PYHKLUMIO «(prKCcaLMn Makcu-
MyMa» Onsi rapaHTUM oOHapyXeHUs cambix OonbLUMX 3Ha4eHu UPTT.

8.4 CxaTtue AaHHbIX

OTOT wWar npoueaypbl U3MEPEHUIN CAYXWUT ANs YMEeHbLUEHNS YMcna CUrHanoB, 3anMcaHHbIX 3a BpPeMs
npeaBapuTenbHOrO CKaHWPOBAHWS; €ro Lenblo ABMSeTCa nocrneayloliee yMeHblUeHne obLiero BpemMeHu
N3MepeHUn.

Mpn aTOM MOryT BbINONHATLCA pasHble 3adayn. Hanpumep, onpegeneHve 3HaunMbIX COCTaBASAOLLNX
cnekTpa, obecnedyeHne pasgeneHns mexgy NOCTOPOHHVMMK MoMexamn U nomexamu ot ucneityemoro TC,
cpaBHeHune ypoBHer NPT co 3HavyeHnsaMn HoOpM Unun cxxatme AaHHbIX, OCHOBaHHOE Ha NpaBunax, onpegense-
MbIX nonb3oBaTenem. [pyron npuMep MeTOOOB CO CXaTWeM AaHHbIX, BKIOYaKOLWMX nocnegoBaTenbHoe
NCNOMb30BaHWe pPasnuyHbIX AeTEKTOPOB N CPABHEHME 3HAYEHUN amnnuTydbl C HOPMORN, NPEeACcTaBrieH anro-
pUTMOM, NpuBedeHHbIM B npunoxerHun C. CxaTne JaHHbIX MOXET OCYLLECTBIIATLCS MOSTHOCTBIO aBToMaTu-
YeCKN UMY UHTEPaKTUBHO, NCMONb3Ys NporpamMMHble CPeACcTBa, UMK NPU y4acTuUmn onepaTopa — «BPYUHYHO».

CxaTune AaHHbIX MOXeT ObITb OTAENbHBIM 3TaroM aBTOMaTUYECKUX U3MEPEHMUI, HO MOXET ObITb YaCTbiO
npegBapuTenbHOro CKaHMPOBaHMS.

B HekoTOpbIX Nonocax YacToT, ocobeHHO B nonoce paguonepeaay ¢ YM, Becbma 3h(peKTUBHO aKyCTu-
Yeckoe pacrno3HaBaHve NOCTOPOHHUX MomMeX. B aTux cnyvasx Heobxoanma geMoaynsaums curHanos, YTobbl
NMeTb BO3MOXHOCTb NPOCyLlaTbh MOAYMMPYIOLWMIA CUrHan.

Ecnn davn pesynbtatoB nNpeaBapuTENbHOrO CKaHMPOBAHUSA COAEPXWUT OONbLUOe YMCMNO CUTHanoB U
TpebyeTca MX aKkyCTM4eckoe pacrno3HaBaHue, TO 3TOT npouecc MoxeT ObiTb BeCbMa TpyaoeMkum. Ecnm
3a4aTtb NOMOChl YacTOT ANA HACTPOWKU 1M NPOCAYLUNBaHWSA, TO ByAYT AeMOOYMPOBaHbI TOMLKO CUrHarnbl 3TUX
nonoc. Pe3ynbTaTbl, NOMyYeHHbIE B NpoLecce CxaTus AaHHbIX, XpaHATCHA B OTAENbHOM dhanne Ans nocneay-
towen obpaboTkm.

8.5 Makcumusauus nanyydenunsn UPI u 3aknountenbHoe namepeHue

YUT06bI ONpeaenutb Hanbonblunii ypoBeHb NPT, o6ecneynBaloT MakCMMMU3aLIMIO YPOBHS MOMEX BO Bpe-
Ms1 OCHOBHOIO UcMbITaHUs. [Tocne MakcmMusaumnm nsMepsaioT ypoBeHb VIPTT KBa3aMnmMKoBbIM AeTEKTOPOM W/Unn
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OETEKTOPOM CpeaHNX 3Ha4YeHUN, gonyckawwnmm npuemnemMmoe BpeMa nasmepeHna (He MeHee 15 ¢, ecnu ypo-
BEHb NOMeXxu BNn3oK K 3Ha4YEeHUIO HOprI).

I'Ip|/| nM3mMmepeHnAxX KOHOYKTUBHbIX WPT1 makcummnsauus npoBoANUTCA nyTeM CpaBHEHUA ypOBHeVI nomMexu
Ha pa3finyHbIX NpoBodax WHypa NnTaHUA UCNbITyeMOro TC un cTeneHn ocnabneHns makcuManbHbIX ypOBHeIZ.

8.6 lMocneayruwan o6paboTka u cocTaBneHue oTyeTa

MocnegHsasa yacTb NpoLuenypbl UCNbITAHUA OTHOCUTCS K AOKYMEHTUPOBaHUIO. [1eCTBUSI N0 COPTUPOBKE
N CPaBHEHUIO Pe3yNbTaToB UCMbITAHUA aBTOMATUYECKN UITN MHTEPAKTUBHO UCMONb3YHOT Npu obpaboTke daii-
NOB curHana. 3T0 nomoraeT Mosfb30BaTeNio COCTaBMSATb OTYETHI, AOKYMEHTUPOBAHHbLIE HaAMEXalinm
obpasom.

B kauyecTBe KpUTEpPUEB COPTUPOBKM HEOOXOAMMO MMETb KOPPEKTHbIE MUKOBbLIE, KBA3WUMMWUKOBLIE WA
cpefHue 3Ha4YeHust aMnMTyAbl CUrHanoB. Pe3ynbTaTthl 3TUX Mpouenyp XpaHATCA B OTAEMbHbIX UTOroOBbIX
hannax nnu moryT 6bITb CBeieHbl B eauHbIv cparin. OHM AOCTYNHbI 4SS COCTaBMEHNsI AOKYMEHTOB UMK nocrie-
aytowen obpaboTku.

PesynbTaTbl AOMKHBI NPEACTaBAATLCA B TabnmMyHOM nnm rpadudeckon opme, 4Tobbl MX MOXHO Obino
ncnonb3oBaTh B NPOTOKOME UcnbiTaHui. MHdopmaLmsa 06 ncnoitatenbHon cucteme (M3MepUTENbHbIX U BCMO-
MoraTenbHbIX Mpubopax) U AOKYMEHTbI O COOTBETCTBMM UCTbITaTeNbHON ycTaHoBkM TC TpeboBaHUsM CTaH-
JapTa, pacnpocTpaHsAoLLEeroca Ha NPoayKLUMIO, Takke OOMKHa BbiTb YaCTblo NPOTOKOMNA UCMbITaHUN.
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MpunoxeHue A
(cnpaBo4HoOe)

PekomMeHaauum no NOAKMIOYEHUIO 3NEKTPUYECKOro oGopyp.OBava K 3KBUBaANeHTy ceTu NUTaHusa

A.1 BBepeHue

B HacTosiLeM NpUNoOXeHUU N3NoXeHbl pekoMeHAaumm, OTHOCALMECS K MCNOMb30BaHUIO MeToaoB oueHkn VPT,
cosfaBaeMblX anekTpuyeckum obopyaoBaHuem B nonoce Yactot ot 9 kI'y Ao 30 MI'w, 1 cnocobbl nogkntoyeHns obopyao-
BaHusA k CI1 npn nameperun HanpsxeHns VPI Ha 3axxnmax nutaHus. PasnunyHble cnyyauv, BCTpevatoLwecs Ha npakTy-
Ke, U COOTBETCTBYIOLLME METOAbI U3MEPEHNS ANA Taknx cnyvyaeB nNpeacTasneHbl B Tabnuvue A.1.

B pasgene A.2 npeacraeneHbl cryvaun, Korga pacnpocrpaHeHme noMexu ot ucnbityemoro TC MOXeT MponcXoanThb:

a) 3a cyeT HaBOAKW BAOMb MOAKMIOYEHHbIX CEeTEBbIX MPOBOAOB (Ha 3KBMBANEHTHbIX CXeMax NpeAcTaBreHbl napa-
meTpamu E4 v 1,);

b) 3a cyeT M3nyyYeHus n cBA3U C NOAKMIOYEHHLIMW CETEBLIMU NPOBOAAMM (Ha 9KBMBANEHTHbIX CXemax npegcras-
neHbl napametpamu E, u ).

lMpeobnagaHve KOHOYKTUBHBIX UNK n3nyvaembix coctasnsiowmx VP 6ygeT B HEKOTOPOW CTeneHu 3aBuceTb OT
pasmeLleHns ncnbityemoro TC 0THOCUTENBHO OMOPHOTO 3a3eMIIeHNst (B YHaCTHOCTU, OT cnocoba NoAKMYeHMS K ONOpPHO-
My 3a3eMIeHnIo) 1 Buga npoBoAoB Mexay ncnoityemsiM TC 1 SCIT (akpaHMpPOBaHHbIV UM HEAKPaHNPOBAaHHbIN Kabenb).

A.2 Knaccudukaumsa BO3IMOXHbIX crnyvyaeB

A.2.1 Xopowo 3kpaHupoBaHHoe TC ¢ HegocTaTo4yHOM dunbTpaumuen (cM. pucyHkn A.1, A.2)

B aTom cnyyae npeobnapaeT koHAYyKTMBHasA cocTaensowasn UPT, otobpaxaemas Tokom /,. Tok /; mpoxogut ot
ucnbityemoro TC K 9KBMUBaneHTy ceTh nuTaHus. CooTBETCTBEHHO, HanpsixeHne U, Bo3pacTaeT ¢ yBeIM4eHNEM eMKOCTH
C, mexay akpaHoM ucnbiTyemoro TC 1 onopHbIM 3a3emrieHneM (CM. pucyHok A.1). HanpsaxeHue U, 6yaeT makcumars-
HbIM (U; = Z I, = E;), KOraa nonHoe ConpoTvBIieHME NUHUKM BO3BpaTa Toka BydeT MUHMMAarnbHbIM, eCrim eMKocTb C,
OyaeT HenocpeACTBEHHO «3aKopoYveHa» Unu 3a cHET NPUMEHEHNS 3KpaHMPOBaHHbIX kabenewn nuTaHusa ucnoityemoro TC
(cMm. pucyHok A.2 n pasgen A.3).

TC OKBMBaneHT cetTn
__l OKpaHMpPOBaHHbLIN nUTaHns
E, ~ Kabenb A#M

OT
T [ ]2
T

PucyHok A.1 — Xopowuo akpaHupoBaHHoe TC ¢ HegocTaToyHONM unbTpaumen (akeuBaneHTHas cxema 1)

TC OKBMBaAnNEHT ceTn
nuTaHus

L 4~ i» f\[ U

2\ 7 AJr 1
)Ez E1C) OKpaHupoBaHHbii I

_L ~ kabenb TIZ l11
T T°

S / / S

PucyHok A.2 — Xopowo akpaHupoBaHHoe TC ¢ HegocTaToyHON ounbTpaumen (akBnBaneHTHas cxema 2)

A.2.2 TC c xopolen comnbTpaumnen, Ho ¢ HeNnONHbLIM 3KpaHMpoBaHUeM (cMm. pucyHku A.3, A.4)

B atom cnyyae Tok VIPT, naywimn kK cetm nMTaHus, yMeHbLUAeTCsi NPaKTUYeCKX 10 Hynsa 1 npeobnagarwmm dakro-
POM MO CpaBHEHMIO € HanpshxkeHneM Ha JCI MoxXeT ObITb M3NyYeHNe OT LLernen B HEMOSTHOM 3KpaHe UKW BbICTyNatLLero
NPOBOAHMKA, AENCTBYIOLLEro Kak aHTeHHa.

J70T adhpekT MoaenupyeTcs eMkocTbio C,, BKoUeHHON mexay JLC BHYTPEeHHEero NCTo4HmKa nomex £, n onop-
HbIM 3a3eMneHnem. Tok [, npoxoanT Yepes emkocTb C,. YacTb Toka /,, KoTopas NpoxoauT Yepes eMkocTb C, Ha onopHoe
3asemrieHue, Bo3BpallaeTcs Yepes eMkocTb C,, a apyras 4acTb Toka /, BospalyaeTcs Yepes 3CI1. Ecnu nposoaa nuta-

36



FOCT P 51318.16.2.1—2008

HUA He 9KPaHMPOBaHbI (CM. PUCYHOK A.3) 1 MOMHOE CoMnpoTuBeHne emkoctu C, 6onblue, Yem NonHoe conpoTtusneHne Z
OCI (BbinonHaeTcs yernosue ZCy << 1), Toraa Tok /,' o4ty paseH TOky I, u Hanpsbkenune U, noutu pasHo L,Z (U, = Z1,).

Ecnun emkocTb C, yBENUUMBAETCS W LYHTUPYET CONPOTMBIIEHNUE Z, To HanpskeHne U, Byaet ymeHbluaTbes. Ecnv
emkocTb C,; ByaeT «3akopodeHa» 3a CHET BIIMAHUA 9KPaHWPOBaHHbLIX MPOBOAOB NuUTaHWUsA mcnbityemoro TC (cM. pucy-
HOK A.4), TOK /, He MpOXoamMT Yepes conpoTuerieHne Z, n Hanpsbkenne U, ByOeT paBHO Hyrio.

dunbTp PunbTtp

OKBMBanNeHT ceTu TC OKBMBaneHT cetu
/ I nnuTaHna / I nuTaHns
2 |_ E E 2
- I U 2 1 A\ T
2 1\ /7 AL
’21 |- 0,
Al r A [
T> T°
PucyHok A.3 — TC ¢ xopoluen punbTpaumnen, HO PucyHok A.4 — TC ¢ xopolwuen punbTpaunen, HO

HEeNosHbIM 3KpaHMPOBaHUEM (3KBMBaNeHTHas cxema 3) HenomnHbIM 3KpaHUpoBaHMeM (3KBMBaNeHTHasi cxema 4)

A.2.3 O6wwmn cnyyan

Ha npakTuke n akpaHupoBaHue, 1 hunbTpaunsa Bceraa HemaearnbHbl. [10 3TOM NpUYnHe ABa yKa3aHHbIX Bbllle dak-
TOopa AeNCTBYIOT OAHOBPEMEHHO, U MOXHO pacCMOTpeTb criefytoLme cnyvau.

A.2.3.1 lNogaya nuTaHMA Yepes aKpaHMpPOBaHHbIE NpoBoAa

Tok /,, BbI3BaHHbI 9(DHEKTOM U3MYHEHMSA, MPOTEKAET B LIENK, 3aMbIKaeMoii Yepes ONopHoe 3aseMreHne, BHellH1e
nosepxHocTu akpaHa ACI n npoBoga ceTn NuTaHus. MoaTomy Ha conpoTuBrneHne Z He BbIAENAeTCs HanpshXXeHne oT 3T0-
ro Toka.

HanpsxxeHue U,, cyllecTsylollee Ha CONpPOTUBNEHUN Z, ONpeensaeTca UCKMIOUYMTENbHO TOKOM /;, MHXEKTUPOBaH-
HbIM B MPOBOAA CETM MUTaHUSA U BO3BpaLLALMMCH Yepe3 BHYTPEHHNE NOBEPXHOCTK akpaHoB JACI1 1 aTux NpoBoAOB.
Torga HanpsixeHne U; MakcmarbHo:

U, =ZI,~E,.

Mcnbityemoe TC OKBMBarneHT cetu

ﬁ [1 NMNTAaHNA
E — C U
~O

] e

PucyHok A.5 — O6wui cnyyan nogayun nutanms k TC (akBMBaneHTHas cxema 5)

A.2.3.2 Togaya NnuTaHusa Yepes HeaKpaHMpOBaHHbIE MPOBOAA NPU HanMuMmM unbTpa

Ecnu ucneityemoe TC cHabxeHo ahdekTnBHBEIM DUNLTPOM HU3KMX YacToT (PHY), a akpaH aToro dunsTpa noa-
KMioYeH HernocpeacTBeHHo K akpaHy (kopnycy) ucneityemoro TC, To Tok /4, uaywun ot UCTOMHKKA E, B NpoBoaa ceTu
nuTaHus, 6ygeT oTpunbTpoBaH.

[na cnyyas, npeacraeneHHoro Ha pucyHke A.6, npu ycrnoeuu, 4to ZC,w<< 1, TOK /5, 06YCINOBEHHbI U3Ny4eHneM,
BO3BpaLLaeTcs Yepes conpoTuereHve Z n npoeoda ceti nutaHus. Toraa HanpskeHue U,, CyliecTaytoLiee Ha conpoTus-
neHuun Z, obycrnoBrneHo Tonbko apeKTOM U3IyHEHUS.

OKBUBANEHT ceTn

Ik dUnbTP nuTaHnA

—_— -OE PN ] OOGbI4HbIN Kabenb | U,

TAhe ATHL I ~—
Izl | CD 2 1()

| ~ ~

| ! IzT

T T

l ]

7/ Vi VA ~

PucyHok A.6 — MNogaya nuTaHus Yepes HeaKpaHNpPOBaHHbIE MPOBOAA NPY HANMUYKMK UIbTPA (SKBMUBASEHTHas cxemMa 6)
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A.2.3.3 Topgaya nuTaHns Yepes HedKPaHNPOBaAHHbIE NPOBOAA (CM. PUCYHOK A.7)

Ecnu nckniounts punbTp, M3obpaxeHHbINn Ha pucyHke A.6, TO TOK /; OT UcToYHMKa E4 ByaeT npoxoanTb Mo NpoBo-
Aam nutanud ucneityemoro TC (cM. pucyHok A.7).

Mo cpaBHeHUIO CO CXEeMOW, NMpeCTaBlIeHHON Ha pucyHKe A.5 (rae /; MeeT MakcUMaribHO BO3MOXHOE 3HaYeHue
npu nutaHun TC 6es unbTpa Yepes aKpaHMpOoBaHHbIE NPOBO/A), 3Ha4YEHWe I, B CXeMe, MpeCTaBlIeHHON Ha pucyHke A.7
(nutaHue TC 6e3 hunbTpa Yepes HEIKPaHUPOBaHHbIE MPOBOAA), CYLLLECTBEHHO CHU3UTCS.

Ecnn ZC o << 1, To cnpaBeanunBo COOTHOLLEHNE

I1 (HeaKkpaHMpoBaHHbIe NPOBOAA) / I1 ( ) = ZC1(’)'

Tok I, ByaeT Takum xe, Kak B NpeablayLImx criyyasx, HO Tak Kak NPOBOAHUKM HE 9KpaHUPOBaHbI, TOK I, MpoxoanT
TakKke Yyepes conpoTMBneHne Z n NpoBoAa ceTn nutaHus. Toraa HanpshkeHme U Ha SCIT 6ygeT 00ycnoBneHo HamnoxeHu-
€M TOKOB I U I,.

Ecnn ANEeKTpoaABMXKYyLLIMNEe CUnbl E1 n E2 co3garTca 06LIJ,VIM BHYTPEHHUM UCTOYHUKOM, 3TN TOKU CUHXPOHNU3NPOBa-
Hbl, U HanpsbkeHne U 3aBUCUT He Tomnbko oT Mmoaynsa 3AC, Ho 1 OT dasbl.

Ha HEKOTOPbIX HaCTOTaX TOKU /1 n /2 MOryT ObITb I'IpOTVIBOCba3HbI N, €eClih OHN UMEKT I'IpVI6J'IVI3VITeJ'IbHO OANHaKoBble
aMnInTyabl, TO HanpaXeHune U 6yueT O4YeHb Mano, XoT4d TOKM /1 n /2 npn 3TOM MOTryT ObITb BECbMa Benuku. bonee TOro,
€CIn YacToTa NoMexn MeHAeTCA, TO MOXEeT MEeHATbCA U Pa3HOCTb (1.)33 TOKOB /1 n /2, B pe3ylnibTaTte 4Yero HanpaxeHue U
6y}:l,eT 6bICTp0 N CylweCTBEHHO N3MEHATLCA.

3KpaHMpoOBaHHbIE NMpoBoaAa

OKkBMBAnNeHT cetn

TC NMMTaHNA

I
L J OO6blYHbIV Kabenb  ——» |. U,

[ (), - o

o il
I

—t— b
T h|FG

Y T T

N

O

A\
N

PucyHok A.7 — lMoaaya NUTaHUs Yepes HeakpaHMpoBaHHbIe NPoBoAA (3KBMBANeHTHasi cxemMa 7)

A.3 MeToauka 3aszemMrieHUs

Bynem cuutatb, 4To nogkntoyeHme ncnbityemoro TC K 3a3eMIeHnto BbINOMHAT NOCPeACTBOM COEANHEHUS 3Kpa-
Ha NPOBOAOB NUTAHWS C ONMOPHbLIM 3a3eMEHNEM.

3T0 eQMHCTBEHHOE KOPPEKTHOE peLLeHne, Npu KOTOpoM obecnednBaeTcs 3a3eMrneHme, No3BonsLLee pasnmyaTb
ABa B1Aa TOKOB /4 1 |5, ykasaHHbIX Bbillie. Takon Noaxoa MOXHO MCMOMb30BaTh Ha BCeX YacToTax 6e3 MCKITIoYeHNs.

Ha yactoTax Huxe 1,6 MI', MOXXHO NoNy4YnTh NPaKTUYECKN TOT XXe pe3yrnbTaT, eCrv CoOeaUHEHNE C OMOPHbLIM 3a3eM-
NEHNEM BbIMONHSAT KOPOTKUM NPOBOAOM (He 6onee 1 M), NpoxoasLLmMm napannensHo ceTEBOMY MPOBOAY Ha PaCCTOSHWM
He 6onee 10 cm.

Ha yacToTax cBblle HECKOMbKUX Merarepl, Takon YNpPOLLEHHbIV NOAX04 HAAO0 MCMNOMb30BaTbh C OCTOPOXHOCTLIO,
ocobeHHO Ha 6onee BbICOKMX YacToTax. PekomeHayeTcs BO BCeX Criyyasx MCMOnb30BaTb SKPpaHUPOBaHHbIE NpoBoaa. Ha
bornee BbICOKMX YAacTOTax MoXeT NoTpeboBaTbCs y4eT NOMHOro CONPOTUBIEHMS NPOBOAOB.

A.4 YcnoBusa 3a3emMneHus

A.4.1 O6GLKe nonoxeHus

A.4.1.1 O6wue npaBuna

M3 ckasaHHOro Bbilwe crieqyeT, YTo pe3ynbTaTt udmepeHus HanpsbkeHns Ha OCIT cyluecTBEHHO 3aBUCUT OT TOro,
Kaknm obpasom kopnyc ncnbityemoro TC coeanHeH ¢ 3azemneHnem. Noatomy Heo6xoaumo AeTarnbHO ONpeaenuTb ycno-
BMS 9TOr0 COEANHEHWS.

MpuHUMNMansHoe AeCTBME 3a3eMIIeHNs COCTOUT, rMaBHbIM 06pasom B pasaeneHnun ToKoB I 1 I, 1 BO3ZMOXHOM
NPOTMBOAENCTBUN BIIUSHNIO 3TUX TOKOB Ha M3MepUTeNbHYI0 annapaTypy (koTopas nsmepseT HanpskeHne U Ha conpo-
TuBneHun Z). B npegenbHOM criydae npu HenocpeacTBEHHOM COeAuHeHUM Kopryca mucneityemoro TC ¢ 3asemneHnem
MPOUCXOANT LWYHTUPOBaHWE emMKocTu C, BCNEACTBUE Yero 3HaveHust Toka /4 u Hanpskenus U, (U, = Z1, = E;) GynyT
MaKkcumarnbHbIMU. Fpy 3TOM TOK /,, BbI3BaHHbIN 3(DMEKTOM N3MNYYEHUs!, MOMHOCTLIO MPOXOAMNT Yepes 3Ty KOPOTKO3AMKHY-
Tyl0 Lienb 1 HanpsixeHne U, ByaeT paBHO HyIio.

Ha ocHoBaHMK ckaszaHHOro MOXHO cchopMynupoBaTh cnegyoLwme npasuna.

CnepyeT Bceraa NpMMeHsATb HenocpeAcTBeHHoe 3a3emnenve TC npu ncnbliTaHum:

a) Heusnyyatowero TC (Hanpumep, ABuraTens), T. K. B 93TOM clyyae uaMepeHne gaeT MakcumarnbHoe 3HayeHue
HanpsikeHns NoMeXx, KOTOpPOe MOXET CyLLEeCTBOBaTb B YCIOBUSX dKCMnyaTauum;
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b) nanyyatowero TC ¢ HenomnHon dmnbTpaumnen, koraa HeT TpeboBaHUA M3MEPUTb HaMpsKeHWe, Bbli3BaHHOE
3P PEKTOM UINYYEHUS], N HYXKHO M3MEPUTb TOMBbKO HaMpsbkeHue nomex, obycrnoBneHHOe HENoCpeaCTBEHHOW HABOAKOW
Ha nposofja:

1) npwu oueHke adhpekTUBHOCTM hunbTpa (Hanpumep, Ans CXeM pa3BepTkU TENEBU3MOHHbBIX MPUEMHUKOB),

2) npu oueHke B NabopaTopHbIX YCNOBUSX pearibHbIX MOMeX, co3aaBaeMbix TC, N3nydYeHne KOTopbIX NpuU HOp-
mManbHow paboTe GyaeT nogaBneHo 3a cYeT IKpaHNPOBaHUSA (Hanpumep, TpaHCOPMaToOp CUCTEMbI 3aXXUraHUs TOMnMBa
ans 6onnepos).

A.4.1.2 HenocpeactBeHHOe 3a3emMieHue

HenocpencTBeHHOe 3a3eMneHne He A0MKHO NPUMEHSITLCSA nNpy ucneitaHum TC B cooTBeTcTBUM C 1) Nnepeuuncne-
Hus b, nyHkT A.4.1.1, a Takke ana TC ¢ kavyecTBeHHOW unbTpaumen, co3aarLlero 3HaunTenLHoe uanyyeHve (Hanpu-
Mep, 030HaTop, MeAMLMHCKas yCTaHoBKa C AeMNdrpoBaHHbIMU konebaHnamun, yroeble CBapoYHble arperatbl U T. M.).

Bo Bcex aTux cnyyasx HanpspkeHne Ha QCI1 npu HenocpeaCcTBEHHOM 3a3eMNeHMU BeCcbMa Mano, a 6e3 Takoro
3a3eMI1eHUs HaMNpshKeHNe NoMex MOXeT ObiTb 6GONbLUMM U HeYCTONYUBBLIM. YTOObI N3bexaTb HEKOPPEKTHLIX U3MEPEHNI,
MOXeT MoTpeboBaTbCs BbINOMHUTL 3a3eMIIeHNe Yepe3 CTaHA4apTU30BaHHbIE MONHbIE COMPOTUBMEHUSA ANA UMUTaLUN
peanbHOro NOMHOro CONpPOTUBIIEHMS NMPOBOAHMKA 3aLLMTHOrO 3a3eMIEHUS, HanpruMep, C MOMOLLbI APOCCENS 3alMTHOro
3a3eMIeHUs], KOTOPbIV AONONHUTENBHO 0becneynBaeT HEKOTOPYIO Pa3BA3KY C «HEKAYECTBEHHbIM» COeAVHEHNEM 3aLLnT-
HOro NpoBoAa 1 3a3emnexus (cMm. Tabnuuy A.2).

MpumedyaHune—onHoe CONPOTUBNEHNE TaKOro «3aNeKTpu4eckn ANMHHOro» nposoAa B cnyyae TC knacca 3a-
WmTh! | 06bIYHO PaBHO MOMIHOMY COMPOTUBIEHNIO CETEBOW MOAENN, NMPUHATOMY B KQ4eCTBE OKOHEYHOWN Harpy3ku 4ns cete-
BbIX 3axumoB TC, koTopoe obecneunsaercs ACI1 (Bknovaowmm B ceba nHayktmeHocTb 50 MkIMH 1 peanctop 1 Om). Mpu
60nbLUKMX TOKax (4ToObI n3bexaTb TPYOAHOCTEN C OTBOAOM TEMNa) IKBMBASIEHT MOXET COCTOSITb TOMNbKO U3 MHAYKTUBHOCTM
50 mklH.

A.4.1.3 OTcyTtcTBUe 3a3eMIieHUs

[Mpun oTCYTCTBMM KaKOro-nMbo 3a3eMneHns HanpsXXeHne Ha SKBMBanNeHTe ceTu NUTaHNs 00yCNOBNEHO CNOXEHNEM
TOKOB /4 1 I,. /I3MepeHne MOXHO CYMTaTb BbIMOMHEHHbLIM TOMBKO B TOM Crydae, Korfa OAuH U3 9TUX TOKOB YMeHbLUaeTCs
[0 Hyns, unu korga ncnoityemoe TC 04eHb XOPOLLIO 3KPaHUMPOBAHO, HO UMEEeT HENOMHY PUNbTPaLmio (Hanpumep, ABU-
ratenu), unu korga TC nmeeT o4eHb XopoLUyto UbTPaLMIo, HO CO34aeT U3nyyeHue (Hanpumep, TeNeBU3NOHHBIA Npu-
€MHVK, 030HaTop U T. n.).

MpumeyaHune— Ecnunpuananuse I, (ans TC knacca 3awmTsbl |) HEOBXOAMMO YMEHBLUWTL TOK /1 @ NONHOE Co-
NpoTUBREHne (CornacHo npumeyannio K A.4.1.2) HeCyLLECTBEHHO, TO B KOHTYP MPOBOAHUKA 3a3eMITEHUSI MOXHO YCTaHO-
BUTb BY gpoccenu ¢ 60nbLuvM NonHbIM CONPOTUBEHNEM (MHAYKTUBHOCTL 1,6 MITH).

OObI4HO Mn3MepeHMe [aeT BO3MOXHOCTb onpegenuTb obuwee 3HaveHue WPI, He no3BoNAs Npou3BECTU
Kakoe-nnbo pasgeneHne cocTaBnAwLWMUX No nx dusmnyeckon npupoae. Npun aTom pesynbTaThl CNpaBeANUBbI TOMNBKO ANg
TeX YCIroBUi, KOTOPbIE CYLLLECTBOBANN BO BPEMS UCMbITAHUSA. DTN YCrOBUA A0MKHbI ObiTb YeTKO onpeaeneHsbl. [JomkHbI
ObITb yKa3aHbl 3HAYEHUSI EMKOCTW PasfMYHbIX 3NIEMEHTOB UCMbITyeMoro TC OTHOCUTENbHO OMOPHOrO 3a3eMIleHMUs
(HanprmMep, eMKOCTb NUHWUM Nepeaayn oT aHTEHHbI B crniyvyae TB npuemHuka).

Kpome TOro, uamepeHvne Ha ogHoW NPOM3BOSIbHOW YacTOTe MOryT He OblTb penpe3eHTaTUBHbIMK, ECIN Ha 3TON
YacToTe TOKM /4 1 I, HaxoaATCs B NpoTMBOMase. B aToM criydae HEOGXOAMMO NPOBECTU USMEPEHNS B HEKOTOPOWA noroce
YyacToT.

A.4.2 Knaccudmkaumsa TMNOBbIX YCITOBMWA UCNbITAaHUN

B tabnuuax A.1 1 A.2 0606LLeHbl pa3nuyHble YCNOBUS UCMbITaHUA U yka3daHbl Buabl TC, nCNbITbiIBAEMbIE B 3TUX
yCrnoBusix, a TaKxke ykasaHa dusnyeckas npupopaa HanpsbkeHus WP U, namepsieMoro Ha conpoTuMBEHN 3KBUBarneHTa
ceTu nuTanHus Z. MNMpuBedeHbl pekoMeHaaumm, KoTopble Heo6XxoaMMO BbINONHUTL NPY NPOBEAEHUN U3MEPEHUIA.

A.5 MNopgknioyeHue ACI B kauecTBe NPOOHUKA HaNpPsXKeHUA

NamepeHmnsa koHaykTueHbIX MIPTT oT ucnbeityembix TC ¢ 6onbumnmy pabounmm Tokamu MOryT Bbi3blBaTb TPYAHOCTY.

Ona nonocel Yactot oT 9 Ao 150 kl'y (1 go 30 ML) cyLecTBYIOT 9KBMBANEHTbl CETU MUTAHUSA C HOMUHAMbHbBIM
TOKOM NpnbnuautensHo 25 A.

OKBMBaNeHTbl ceTn NuTaHusa ang nonockl YactoT oT 150 kl'y go 30 MMy (MHaykTMBHOCTL 50 MKITH M NapannensHoO
en pesuctop 50 Om), Kak NpaBuIo, UMeT HOMUHanbHbIN Tok Ao 200 A.

TC c 6onee BbICOKMM HOMMHAIbHbIM 3Ha4YeHMEM TOKa MOXHO MCMNbITbIBaTb, Mcnonb3ys OCI1 B kayecTBe NpoOHUKa
HanpsbkeHusl. Takoe anbTepHATMBHOE peLLeHne Takke None3Ho Npy U3MepeHnr Ha mecTte akcnnyaTtauumn TC, ecniv Ha
3TOT METOA MMEETCH CCbISIKa B MPMMEHSEMOM CTaHAapTe, PpacnpoCTPaHALWEMCS Ha NPOAYKLUMIO.
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KoHdurypauus 1: npumeHeHne B kadyectee

LLnHa 3a3eMneHus

V-3CrIl
McnbiTyemoe V-3Cr
TC 50 Om Cetb
|| | WN3mepuTenbHbiii
| NPUEMHUK
KoHdpurypaums 2: npumeHeHne V-OCI1
B Ka4yecTBe NPOOHMKA HanpspKeHUst
> 30...50 mklH
WcnbiTyemoe A
TC Y'Y Y\
YA Cerb
— 1 T
V-3CI150 Om LLinHa 3a3emnenus |
B KayecTBe —
npobHuka = Cm. npumedaHne

| M3amepuTtenbHbIn

| NPUeMHUK

MpumeyaHwue— WTtbipn BxogHoro pasbema nutanns 3CI gomkHbl 6biTe 3akpbITh

LM KOXKYXOM.

PucyHok A.8 — KoHdurypaumm ucneitaHun ¢ npumeHeHnem 3CI1

Tabnwuuya A.1— Ycnosus ucnoitanuii ans TC pas3nuyHbix BUOOB (4acTtb 1)

3aLUTHBIM U30NUPYIO-

MeToa noaknoyeHus

TC 1 ero xapaKkTepucTnKm

BaxHenwwme xapaktepucTunkm

M3mepsiemas BenmymHa

[etanu, kacatowmecs

anMepr TC n3MepeHunn
3asemnenue | NanyyenHve | Punbtpauns
OBt Oewvrate- Cnaboe YmMepeH- PeanbHaa nomexa| VYposeHb WPI1 3a-
kabenb nv, 6bIToBblE Hasi (ymeHbLUeHHas), 06-|BMCAT OT 3Ha4veHus
E EJZ 3neKTpoycTa- YCIOBIEHHas TonbKo |emkocTn C,.
TG [ HOBKM WHXEKTUPYEMbIM  TO-
KoM /4
Heobxogumo TOY-
O3soHaro- OuyeHb PeanbHasa nomexa,
pbl xopollasi |obycrnoBneHHas Tomnb- HO 3aAaTk NonoKeHne
KO TOKOM M3ITydeHust /. ycraHoBkut  oTHOCK-
Bes 2|TenbHO  3a3eMIIeHus
MeavunH- | 3a33emnenns MonHasa nomexa OT|UNN ykasaTb 3Haye-
ckne COBMeELLIEHMS asyx|Hue C,
YCTaHOBKM BblLLIEYyKa3aHHbIX BO3-
OBbiuHbI [yrosas y aevicteuid Iy n i,
kabernb CcBapka MepeH-
Has
~ { 5 TB npuem- CuneHoe [lBa Bosgencteusa| MamepeHue cnepy-
R=2 E] HUKN Iy v I, Ha onpeneneH-|eT NoBTOPUTL, MeHAS
(pasBepTka) HbIX YacToTax MOryT|4acToTy
ObITb B NpoTMBOgase
3a3eM- OuyeHb PeanbHasa nomexa, MonoxeHune ycta-
HeHve XOopollasi |CyLlecTBytOLass MNpu|HOBKM OTHOCUTENBHO
NoAKNio- HanuuMn NpoBofa 3a-|3a3eMNeHMs  [AOMKHO
4eHO 3eMNIeHnss  TUMNOBOW |BbITb  BbIOpPaHO Tak,
ONUHBI 41066l RC < 1
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Tabnwuuya A2 — Ycnosus ucneitannii ana TC pas3nuyHbIX BUOOB (4acTb 2)

HOBKM (korga Tpeby-
eTcs U3MepUTb TOIb-
KO Momexu OT TOoKa,
npoxopsLiero B ceTb
nMTaHns)

TUBHOCTU  3KpaHWUPO-
BaHNA

MepguuuHckue
YyCTaHOBKM,

O30HaTopbl,

[yroBas cBapka

PeanbHas nomexa
OT YCTaHOBKW, KOTO-
pas npu  TUMOBbLIX
YCIOBMAX 3KCMyaTa-
UMM gormkHa bbITb Xo-
POLLO 3KpaHMpoBaHa

TpaHcdopmatopsbl,
cuctemMa  3axuraHus
MacrsiHbIX FOPEroK.

YacTb  3KpaHupo-
BaHHOMN cOOpKM, NCNbl-
TbiBaeMasi 0TAeNbHO

Namepsiemas eTanun, KacarwLwunecsd
MeTtoa nogknioveHus Tun TC P Mpumepbl TC A LJ"‘
Benn4nHa n3mepeHun
Hewunanyyatowme MakcumanbHas pe- Bce pguratenun c
OKpaHUPOBaHHIT YCT@HOBKM C 32XKMMOM | anbHasi nomexa (em- |3axvmom  3a3emrie-
kabenb 3a3emneHus kocTb C; «3aKkopoue- | HUS
Ha»)
V4
M3nyyatowme ycra- [poBepka adhdpek- TB npuemMHuku,

OKpaHNpOBaHHbIV

I: g dunbTp

O6blIYHbIV Kabenb

YCcTaHoBKM C nMno-
XOWn dunbTpaunen
(korga TpebyeTcsa us-
MepUTb TOSbKO MoMe-
XU, co3qaBaemble U3-
nyyYeHvem)

[poBepka adhdpek-
TMBHOCTM  9KPaHMPO-
BaHUSA

TB npuemMHuku,
BY npombiwneH-
Hble YCTaHOBKU

PeanbHas nomexa
OT YCTaHOBKM, KOTO-
pas npyv  TUMOBbIX
yCrnoBUsIX 3Kcnnyata-
UMM  gomkHa ObITb
cHabxeHa adhpekTuB-
HbIM PUNBTPOM

JIIOMUHECLEHTHbIE
CBETUITbHUKN

MonoxeHne ycTa-
HOBKM OTHOCUTENBHO
3a3eMneHnst O0MKHO
OblTb BblOpaHO Tak,
4T0bbl RCyj0 <1
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MpunoxeHue B
(cnpaBo4HoOe)

MpuMeHeHNe aHaNM3aToOpPOB CMNEeKTPa U CKaHWUPYHOLWMX MPUEMHUKOB

B.1 BBepgeHue

I'Ipm ncnonb3oBaHMM aHaNM3aTopoB CNeKTpa N CKaHNPYLWNUX NpUeMHUKOB Heob6xoaumMo npuHnMaTb BO BHUMaHue
cnegywuine XxapaktepucTukun.

B.2 Meperpy3ka

BonblunMHCTBO aHanu3aTopoB crnekTpa He umeeT BY npecenekuyuun B nonoce yactot Ao 2000 MIu, T. e. BXogHOM
CUrHan nogaeTcst HeNOCPEACTBEHHO Ha LUMPOKOMOJIOCHbINM cMecuTenb. [pn aTom amMnnuTyaa curHana B cMecutene Jormxk-
Ha ObITb He Bonee 150 MB, 4TO6LI 06ecneunTb NMHENHYO PpaboTy aHanmn3aTopa CnekTpa, He AONYCTUTL ero Neperpysku
UNu BbIXoAa u3 cTposi. [inst yMEHbLUEHNA BXOAHOIO CUrHana cMecuTens 0 3TOro ypoBHS MOXeT noTpeboBaTbCcsa BBEAE-
HVe 3aTyxaHus (Mnu 4ononHuTeNbHOW npecenekummn) no BY.

B.3 JnHenHoOCTbL

JInHeHOCTb MOXHO NMPOBEPUTL, M3MEPSASA YPOBEHb UCCREeQyeMOro curHana v noBTOpsAs 3TO M3MEepeHue nocne
yCTaHOBKW aTTeHtoaTopa ¢ 3atyxaHuem (X > 6 ab) Ha Bxoge n3MepuTenbHOro yCTpoOMCTBa U npegycunutens (ecnu
ncrnonb3dyetcs). Ecnn nsmeputenbHas cuctema nMHenHa, TO HOBOE MOKa3aHWe M3MepuUTenbHOro YCTPOMCTBA AOSKHO
oTnnyaTbes He 6onee yeMm Ha (X + 0,5) ob oT nepBoro nokasaHus.

B.4 U3bupatenbHOCTb

[Ina KOPPEKTHOro U3MeEpEeHUs Kak LUMPOKOMOSOCHbIX, Tak M y3konornocHbix VPIT wuprvHa nonockl nponyckaHus
N3MepUTENbHbIX YCTPONCTB A0JKHA COOTBETCTBOBATL TpeboBanusam FOCT P 51318.16.1.1.

B.5 UmnynbcHasa xapakTepucTuka

MmMnynbcHasa xapaktepucTnka u3MepuTenbHOro YCTPOWCTBa C KBA3WUMNMKOBLIM AETEKTUPOBAHMEM NMPOBEPSETCS C
MOMOLLbIO UCMbITaTENbHbIX KANMOPOBOYHBLIX MMMYLCOB, NapameTpbl KOTOPbIX ycTaHoBneHbl B [OCT P 51318.16.1.1.

YT06bI BLINOMHUTL TPEBOBaHNUS MO NNMHEWHOCTM NPU GOMBLLIOM MMKOBOM HAaMpPSXXEHUU UCTbITaTeNbHbIX kanmbpo-
BOYHbIX UMMYNbCOB, TpebyeTca BBeCTU 3aTyxaHue no BY 40 aob nnun 6onee. MNpn 3TOM yMeHbLLAETCH YyBCTBUTENBHOCTb U
CTAHOBUTCS HEBO3MOXHbBIM M3MEPEHME UMMYIbCOB C HU3KOW YacTOTON NOBTOPEHNS N OTAENbHbIX KAaNMBPOBOYHbIX UCMbI-
TaTenbHbIX MMMYNbLCOB B nonocax Yactot B, C n D. Ecnu 0o namepuTenbHOW yCTaHOBKN CTOUT DUNbTP Npecenekumm,
3HayeHwue 3aTyxaHusi o BY MOXHO yMeHbLUNTb. PUNbTP OrpaHUYMBaET LUMPUHY CNEKTpa KanubpoBOYHOro UcnbITaTenb-
HOro MMMyfbCa CO CTOPOHbI CMecUTenNs.

B.6 lMukoBoe geTekTMpoBaHue

Pexnm cTtangapTHoro (I'IVIKOBOFO) AeTeKTnpoBaHusa obecneynBaeT nokasaHue, KOTOpOe, B npuHuune, He ObiBaeT
MeHblLLEe KBa3NUMMUKOBOIo NMoka3aHu4.

M3amepeHusi ¢ NMKOBbIM 4EeTEKTOPOM obecneunBatoT 6onee 6blCTpO€ CKaHuMpoBaHue no 4acrtore, YeM namepeHund c
KBa3MMNNKOBbLIM OEeTEKTOPOM. Mocne MamepeHmﬁ C NMNKOBbIM AETEKTOPOM Heob6xoaumMo NnpoBeCTN NOBTOPHOE N3aMepeHue
Tex CUrHanoB, KOTopble Onn3KK K HOpMaM Ha nomMexu, Ucnosb3ysa KBa3unMKoBoe AEeTEeKTUpoBaHMe.

B.7 CkopocCTb CKaHMPOBaHUs MO YacToTe

CKOpOCTb CKaHMPOBaHWs NO YacToTe BbiOMpatoT B 3aBUCUMOCTU OT nonockl Yactot CUCTIP, B koTopol npoBoasT
n3MepeHus 1 Tuna getektopa. MuHMManbHoe BpeMsi pa3BepTku (MakCcMMarbHasi CKOPOCTb CKaHUPOBaHWS) NPUBELAEHO B
Tabnuue B.1.

Tabnwuuya B.1 — MuHimansHoe Bpemsi pa3BepTky (MakcMmarnbHas CKOPOCTb CKAHMPOBAHUS) NPY MMKOBOM W KBa3unu-
KOBOM [€TEKTMPOBaHUN

MWHMMaribHoe BpeMsi pasBepTku

(BpeMSI pa3BepTKM Ha EAUHULY YacTOTbl CKAHUPOBaHMS)
Monoca yactot CUCIP

MukoBbIV oeTekTop

KBasnnukoBbI geTekTop

A 100 mc/kly, 20 c/kl'y,
B 100 mc/MIy, 200 c/MI'y
CwubD 1 mc/MIy, 20 ¢/MI'y
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B aHanmsaTope cnekTpa 1 CKaHUpYLLEM N3MEePUTENBHOM YCTPONCTBE B (PMKCMPOBAHHOM pPEXUME HACTPONKM 6e3
CKaHMpPOBaHUS BpeMs pa3BepTKM 0TOOpaKeHNst MOXXHO HacTpanBaTb HE B 3aBUCUMOCTM OT pexuma SeTEKTUPOBaHus, a B
COOTBETCTBMU C XxapakTepoM nomex. Ecnu yposeHb VP HeycToMumB, TO Ang onpegenexHmsa makcumyma (cm. 6.4.1) Bpe-
Ms HAGNAeHNS 3@ NOKa3aHNAMN N3MEPUTENBbHOIO YCTPOMCTBA OOIMKHO ObiTh HE MeHee 15 c.

B.8 ®ukcauua curHanos

CnekTp npepbiBucTbiX VIPTT MOXHO 3apernctpnpoBaTh Npy NMKOBOM OETEKTUPOBAHUN U COXPAHUTL pe3ynbTaThbl B
uncpoBoM Buae, ecnv 310 NpeaycMoTpeHo. MHorokpaTtHble GbICTpble YacTOTHbIE CKAHMPOBAHWSI YMEHbLUAKT BpeMs
dumKcauumn No cpaBHEHMIO C O4HON MeaEHHOW pa3BEPTKOM.

Y106kl HE 4OMYCTUTL KaKoW-NMbO CUHXPOHM3aLMKN C MOMEXON U, criefoBaTeNbHO, HE 3aMackupoBaTh ee, BPeEMS
3anycka pa3BepToK AOMKHO MeHATbCA. [onHoe BpeMst HabnogeHws aAns uccrnegyemon nonockl YacToT AOSMKHO ObiTh
6onblue nHTepBana mexay nMmnynscamu UPT1.

B 3aBucumocTtu ot Buaga NPT namepeHunst ¢ npumeHeHneM NMKOBOro AeTeKTopa MOryT MOMHOCTBI0 UMN YacTUYHO
3aMEeHNTb M3MEPEHUS C MPUMEHEHNEM KBa3UMMKOBOrO AeTekTopa. Torga Ha yactoTax, rae oGHapyKeHbl MakCUMyMbl
N3ny4eHunsi, criegyeT NPOBECTU NOBTOPHbIE U3MEPEHUS C KBA3UMUKOBBIM LLETEKTOPOM.

B.9 [eTekTMpoBaHMe cpegHUX 3HAYEeHUMN

[leTekTMpoBaHVe cpeaHuX 3HaYeHUIN C MOMOLLLI0 aHanM3aTopa CrnekTpa NpoBOAAT, YMEHbLUas LWMPUHY MOMOChI
BMAeocurHana go Toro MOMeHTa, noka He OyaeT O4eBMAHO, YTO AarnbHENLEro CHUKeHMA oTobpaxaeMoro curHana He
NPOVNCXOAMT.

[na obecneveHns kanMbpoBkM aMnnMTy4 HeO6X0ANMO YBENUYNTE BPEMSA PA3BEPTKM U YMEHBLUUTL LLUMPUHY NOMO-
Cbl BugeocurHana. [letektop uamepuTenbHOro yCTpoWCcTBa AOIMKEH MCMOMb30BaTbCA B NMHENHOM pexume. lMocne
BbINOMHEHNSI NIMHENHOrO AeTEKTUPOBaHUSA CUrHan oTobpaxkeHns MoXHO npeobpasoBaTb norapudmMmyecku.

Pexuvm norapngmmnyeckoro otobpaxkeHms aMnnnTya MOXHO MCNOMb3oBaTh, Hanpumep, Ans 6onee npocToro pas-
AeneHns y3KONOMOCHbIX U LLUMPOKOMNOMOCHbIX curHanos. OTobpaxaemoe 3HayeHne — 3TO cpefHee 3HayeHue ornbato-
wen curHana Ha Bbixoge MY B norapudmuveckoMm macwrtabe. OT0 npuBoAUT K Oonee CUNbHOMY 3aTyxaHuio
LLIMPOKOMOJSTOCHBIX CUTHaroB, YeM B pexunme NUHENHOro AeTekTupoBaHms. OTobpaeHne y3KononoCHbIX CUrHaNoB npu
3TOM He nameHsetcs. [lloaTomy hunbTpaums BuageocMrHana B norapugpmMmyeckom pexvme Hanbonee nonesHa Ang oueH-
KM Y3KOMOMOCHOW COCTaBMsAOLWEN B CNEeKTpe, umetoem oba Buaa COCTaBnSAoLLMX.

B.10 YyBcTBMTENbHOCTbL

l‘|yBCTBVITGJ'IbHOCTl:v MOXXHO YBEJIUYNTb 3a CHET npeaBapuTesibHOro ycuneHud no BY. [ins obecneveHnss NIMHEHOCTH
BCEN CUCTEMBI YpoBEeHb CUrHana, nocrtynawuwlero Ha npegBapuTenbHbIN ycunutenb, OOJDKEeH perynmpoBaTtbCA C
NMOMOLLBbIO aTTeHoaTopa.

l‘|yBCTBl/ITGJ'II:HOCTI: K Ype3Bbl4anHO LLIMPOKOMONIOCHOMY U3JTy4eHuto, Npu KOTOPOM Tpe6yeTc;| fonbLoe 3aTtyxaHue
no BY ans obecneyeHnst IMHEHOCTU CUCTEMbI MOXHO YBEJINYUTL C NOMOLLBI YCTaHOBKN cunbTpoB BY npecenekuun o
aHanm3aTtopa cnekrtpa.

(DMJ'IprbI CHWXaloT NMUKOBYO aMnnnTyany LIMPOKOMOSOCHOM NOMEXMN, YTO NO3BONSAET YMEHbLNTb 3aTyXxaHne no BY.
otn OUNbTPbI Takxke MoryT noHagobuTbCca AN nogaBneHus UM ocrabneHns CUNbHbIX BHEMOSOCHbBIX CUrHANOB U Bbi3bl-
BaeMbIX MU NPOAYKTOB MHTEpMOAYynALNN. [Mpn ncnonb3oBaHUN TaknMx PULTPOB UX cnenyet KaJ'IVI6pOBaTb C NOMOLbHO
LLNPOKOMNOJIOCHbIX CUTHanos.

B.11 To4yHOCTb M3MepeHusi amnNnuTyAabl

To4HOCTb n3MepeHuna amnnuTynbl USMepUTesibHbIM YCTpOVICTBOM MOXHO NPOBEPUTbL C NOMOLLbIO reHepaTopa cur-
Hanos, nameputena MOWHOCTU U TOYHOIo aTTeHtaTopa. Onsa oueHkn nOFpeLUHOCTeVI Takomn NnpoBEpPKN crnenyeT y4ecCTb
XapaKTepUCTukn aTnux I'IpI/I60pOB, notepu B kabene n noTepun Ha paccornacosaHue.
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MpunoxeHune C
(cnpaBo4HoOe)

Anroputm namepeHust KOHAYKTMBHbLIX UPT npu ncnonb3oBaHMn JeTEKTOPOB pa3HbIX BUOAOB

Ecnu B cTaHaapTax, pacnpocTpaHsitowmnxcs Ha TC KOHKPeTHOro BuAaa, NpeaycMoTPEHO NPoBeAeHNE U3MEPEHWit ¢
KBa3WUMWKOBbLIM JETEKTOPOM 1 [IETEKTOPOM CPEOHUX 3HAYEHUI, crieyeT pyKOBOACTBOBATLCS NMPUBEAEHHBIM HIDKE anro-
PUTMOM OMpeaerneHnst COOTBETCTBUA HOpMaM KOHAYKTUBHbIX VPI, MTOrom KOTOpPOro AIBMSIETCA BbiBOA OTHOCUMTENbHO
NPOXOXAEHUS/ HENPOXOXAEHNS TEXHUYECKUM CPEeACTBOM WUCTbITaHM Ha COOTBETCTBME.

BapwuaHT 1

@

MukoBbIV oeTekTop

1@
Ha MukoBoOE 3HayYeHWe < HOPMbI Het
CpenHuX 3HaYeHnn?
@ BapwuaHT 2

Aa < MukoBoe aHadeHne < Hopmbl  \/1€T

KBa3UMWKOBbIX 3HaYeHnn?  / @

A

KBasnnukoBbIn AeTEKTOP

®

Ba /Keasunukosoe 3HaueHme < HOprI> Her

\ CpeaHuXx 3Ha4YeHNn?

1 ®

Hda /Keasnnukosoe 3HaueHme < HOprI> Het

@ \ KBa3UMUKOBLIX 3HAYEHNIN?

[eTekTop cpeaHux 3HavYeHun

Ha /' CpepHee 3naueHue < Hopmbl  \ HeT
\ CcpeaHuX 3Ha4YeHNn? /

Mpoxoaut He npoxoaut

PucyHok C.1 — Anroputm onpegenexus cootsetctens TC Hopmam KoHAYKTMBHBIX VPTT npu ncnonb3oBaHumn NMkoBsoro,
KBa3uMMKOBOro AeTeKTopa 1 AeTeKTopa CPeAHNX 3Ha4YeHWI

MpumeyaHune— TC cuntaetcs NpoLIEALLMM UCTIbITAHUS, ECNIN M3MEPEHHbIE 3HAYEHUS HAMNPSPKEHMS MOMEX CO-
OTBETCTBYIOT HOpMam WP (KBa3VII'Il/1KOBbIe n cpegHune 3Ha‘~IEHVIF|). McnbiTaHma npoeogsT, ncnonb3yAa BapuaHT 1 wnu Bapu-
aHT 2. Ans ontMMm3auum CKOPOCTU U3MEPEHUIN pEKOMEHOYETCHA UCMNOMNb30BaTb BapuaHT 1.

B cnyyae, ecnv cooTBETCTBME HOPME B KBA3WUMUKOBbIX 3HAYEHMSX ObINo onpeaeneHo npu M3MepeHnsix C NMOMOLLbHO
MWKOBOrO AeTeKTopa, BapmaHT 2 (Ha4YMHaeTcs C M3MepeHUs KBa3MNMKOBOrO 3Ha4YeHus) sBnseTcs 6onee MeaneHHbIM.
Anroputm ucnbiTaHui (cM. pucyHok C.1) BkntovaeT B cebsi cneaytoLLyto nocnefoBaTenbHOCTb AeNCTBUN.
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1) Ons cokpalweHus BpeMEHV U3MEPEHUA HAYMHAKT MPOBEAEHME UCMBbITAHUM C MCMNOMb30BaHMEM MUKOBOIO
aeTtekTopa.

2) CpaBHuBatoT nnkoBoe 3HaveHne VIPT ¢ HopMon Ang cpegHnx 3HavyeHun.

Ecnu yposeHb NPT npeBbiliaeT HOpMY, NepexoasT K wary 3.

Ecnu yposeHb NPT Huxe HopMbl, — ucnbityemoe TC npoxoauT UcnbITaHWe.

3) CpaBHuBatloT nukoBoe 3HaveHue VIPT1 ¢ HopMon st KBa3UMMKOBbBIX 3HAYEHUN.

Ecnu yposeHb NPT npeBbiliaeT HOPMY, NepexoasT K wary 4.

Ecnu yposeHb NPT HXe HOpMbI, MepexoasT K wary 7.

4) BbINOMHAT U3MeEpPEeHne C UCMONb30BaHMEM KBa3WMUKOBOIO AeTeKTopa.

5) CpaBHuBaloT KkBasMnunkoBoe 3HaveHne VIPT ¢ HopMon Anga cpegHnx 3HavyeHun.

Ecnu yposeHb NPT npeBbiliaeT HOPMY, NepexoasT K wary 6.

Ecnu yposeHb NPT Huxe HopMbl, — ucnbityemoe TC npoxoauT cnbITaHWe.

6) CpaBHuBaloT kBa3nnmkoBoe 3HavyeHne VIPT ¢ HopMoW Ansi KBa3UMUKOBBIX 3HAYEHWUIA.

Ecnu yposeHb NPT npeBbilwaeT HopMmy, — ucnbityemoe TC He NpoXoauT UCMbITaHMeE.

Ecnu yposeHb NPT HXKe HOpMbI, MepexoasT K wary 7.

7) BbINONHAIOT n3MepeHne ¢ 4eTEKTOPOM CPeAHUX 3HaYEHUNA.

8) CpaBHuBaloT cpegHee 3HadeHne VP ¢ Hopmol anga cpeaHnx 3HayeHui.

Ecnu yposeHb NPT npeBbilwaeT HopMmy, — ucnbityemoe TC He NpoXoauT UCMbITaHMeE.

Ecnu yposeHb NPT Huxe HopMbl, — ucnbityemoe TC npoxoauT UcnbITaHWeE.

Ecnu BO BpeMs namepeHuin NMKOBbIX 3HAaYEHUI NCMONb3YIOT CKaHMPOBaHME MO YacToTe, TO CKOPOCTb CKaHWpPOBa-
HUS cnefyeT perynupoBaTth Tak, YTOObl HE MPEBbLICUTbL HauBBICLLYK CKOPOCTb CKAHWPOBaHWUS, YKasdaHHyl B MpUIoXe-
Hum D.
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MpunoxeHue D
(cnpaBo4HoOe)

CKOpOCTb CKaHuUupoBaHuUA U BpemMsa NnaMmepeHunsa npum ncnonb3oBaHUN geTeKTopa cpeaHunx 3Ha4YeHun

D.1 O6uwwue nonoxeHus

B HacTosiem npunoxeHun NnpMBeaeHbl pekoMeHaaumm no BeIbopy CKOPOCTU CKaHMPOBAaHWSA U BpEMEHU M3mepe-
HWS NPU N3MEPEHMUN UMMYTBbCHBIX NOMEX C AETEKTOPOM CPEeAHNX 3HAYEHUN.

[eTexkTop cpeaHnXx 3HaYeHUN JOMKEH BbIMOMHATL cneayowmne MyHKLUN:

a) nogaerieHne MMMyNbCHOro LWyMa, YTO NO3BOMNSET U3MEPATb Y3KOMOoocHble cocTtaenaowme VPIT,

b) nopaenenne amnnutygHom mogynsaumm (AM) npy namepeHun ypoBHs Hecylen AM curHanos;

c) obecneyeHvie NokaszaHM B3BELLEHHOIO MMKOBOIO 3HA4YEHUS ANS NPEpPbIBUCTbIX, HECTAabUMNbHbBIX UK «apendy-
oLWMX» y3konomnocHbIx VP Ha ocHoBe NOCTOSAHHOW BPEMEHWN CTaH4apTU30BaHHOMO U3MepUTENS.

TpeboBaHMa K WU3MEpPUTENbHOMY MPUEMHUKY Ans nonockl Yactot ot 9 kly go 1 ITu ycrtaHoBneHbl B
FOCT P 51318.16.1.1. INpwn BbIGOpPE LUMPUHBLI NOMOCHI BUAEOCUTHaNa 1 COOTBETCTBYHOLLEN CKOPOCTU CKAHUPOBaHUS UK
BPEMEHN N3MEPEHNS YYUTbIBAKOT haKTOpPbl, NPUBEAEHHBIE HUXE.

D.1.1 MNMopaBneHne MMNynNbCHbLIX MOMeX

OnutenbHOCTb MMNynbca T, UMNYNbCHON MOMEXU YACTO ONpeaenstoT Yepes LWUPKHY NOSOChl HA NPOMEXYTOYHOW
yacrtote (M4Y) B, a UMEHHO: Tp =1/ B,y 0N OUEHKN ModaBneHns UMMYNbCHOO LWyMa MCMosb3yloT KOadUUMEHT
nofaBreHus a, onpeaensieMblii Kak OTHOLLIEHWE LUMPUHBI MONOChI BuaeocurHana B K LWWMpUHe nonockl Ha MY:

a=201g (B! B

B, ideo ONPEOENAIOT KaK WMPUHY NOMOChI (PUMbTPa HUXKHMX YacToT, CTOSLLEro 3a AeTEeKTopoM orubatouient. [ns
6onee NpPoOAOIMKMTENBHbBIX UMMNYNBCOB KOIPMULMEHT NOAABNEHNS ByaeT MeHbLUE a.
MuHumanbHoe Bpems ckaHMpoBaHus T .. (M MakcMMarbHY0 CKOPOCTb CKaHWPOBaHWs R

video

video)'

) onpefensT no

chopmynam: m § max
Ts min = (kAf) /(Bres Bvideo); (D-1)
Rs max — Af/ Ts min = ( res Bvideo) Ik, (D.2)

roe Af — 4acTOTHbIN MHTepBan;
k — k03ahpMUMEHT NPONOPLMOHANBHOCTK, 3aBUCHALLMIA OT CKOPOCTU U3MEPUTENBHOro NpuemMHuKa (aHanusaTtopa
cnekTpa).
Mpun 6onbLIOM BpeMeHW CKaHMPOBaHWS 3HadYeHne k npnbnuanTtenbHoO pasHo 1.
MakcumanbHble CKOPOCTU CKaHUPOBaHUSA U KOS MULMEHTBI NOAABNEHUSA UMMYNbCOB NPU LUMPUHE NOMNOCHI BUAEO-
curdana 100 My npeactaBnexsl B Tabnuue D.1.

Tabnwuuya D.1— KoapduumeHTsbl nogaBneHns MMMynbCHbIX MOMEX U CKOPOCTM CKaHUPOBAHMUSA MPU LLUMPUHE MOMOChI
Buaeocurdana 100 Ny

MapameTp Monoca yactoT A Monoca vacrtoT B Monocsl yactot Cun D
[Nonoca yactoTt 9—150 kl'y 150 klM'y, — 30 MINy, 30—1000 MI'y
WnpuHa nonocel Ha MY B, 200y 9«kly 120 kl'y,
MakcrMarnbHasi CKOPOCTb CKaHMPOBAHMS 17,4 xl'u/c 0,9 Mlu/c 12 Mlu/c
MakcumanbHbIn KO3 PULMEHT NogaBneHMS 6 nb 39 nb 61,5 pb

3TN 3Ha4YeHMs MOXHO UCMOMb30BaTh B TEX CTaHAapTax, pacnpoCTPaHSAOLLMXCA Ha NPOAYKLUMIO, B KOTOPbIX HOPMbI
Bblpa)keHbl B KBa3UNUKOBbLIX U CPEAHUX 3HaYeHUsIX Ans nonoc yactot B u C, ecniv B Ka4ecTBe MeLlaroLLero curHana npega-
nonaratTcst KOpoTkue umnynscel. Vcnbityemoe TC f0MKHO COOTBETCTBOBATL 06ENM HOpPMaM.

Ecnu yactota noBTopeHns umnynscos 6onbwe 100 My, a umnynbCcHasi noMexa He MpeBbIaeT HOPMY, BbipaXeH-
HYI0 B KBa3UMUKOBbIX 3HAYEHUAX, TO NPY UCNONb30BaHUN AeTEKTOPA CPEAHMX 3HAaYEHUI C LUMPUHOW MOSTOChl BUOEOCUTHA-
na, paeHow 100 'y, NnogaBneHne KOPOTKNX MMMNYNbCOB OyaeT AOCTaTOUHbIM.

D.1.2 MopaBneHne MMNyNbLCHOW NOMeXu 3a cyeT LUchpoBOro ycpegHeHUs

[leTekTMpoBaHMe CpeaHNX 3HAYEHNIA MOXHO BbIMOSHUTL C MOMOLLbIO LIMG)POBOro YCPEAHEHUS aMMNINUTYAbl CUTHa-
na. OKBUBaNeHTHOE NoJaBneHne MOXHO obecneynTb, ecnm Bpems ycpeaHeHusi o6paTHO NponopLUOHanbHON LMPpUHE
nonocbl unbTpa BugeocurHana. B atom cnydae koadpumLUMEHT NoAaBNEHNS a@ PaBEH:
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a=201g(T,, B,
roe T,, — Bpems ycpeaHeHus (Unu U3MepeHnst) Ha KOHKPEeTHOW YacToTe.

CooTBeTcTBEHHO BpeMs namepeHust 10 mc obecneunt Takon e koapdrLUMEHT NoAaBNEHUS, YTO U Nooca BUAEO-
curHana 100 Mu. MNpevmylecTBom LMPOBOro yCpeaHEeHNs SABMAETCS HyneBas 3afepXka Nno BpeMeHu npu nepexoe ¢
O[LHOW YacTOTbl Ha ApYryto.

C ppyrow CTOPOHbI, MPW YCPEAHEHUN KOHKPETHOWN YacTOTbl MOBTOPEHUS UMMYNbCOB fp pesynbTaT MOXeT MEHSATLCA
B 3aBMCMMOCTU OT TOrO, CKOMbKO MMMYNbCOB YCPEAHANN: N unn n +1.

Ecrm T, fp > 10, To BnNusAHUE 3TOro achdpekra Oyaet meHee 1 ab.

D.2 MNopaBneHue aMnNAUTYAHOW MOAYNSALUMN

[nsa nsmepeHns HecyLen MOAYNMPOBaHHOIO CMrHana HeobXoAMMO «NOAaBUTL» MOAYMALMIO MYyTEM YCpeaHEHUS
curHana 3a JoCTaToOYHO NPOAOIIKMTENBHOE BPpEeMS UMK 3a CHET UCNONb30BaHNS hunbTpa BUAeOCUrHana ¢ 4oCTaTouHbIM
3aTyxaHMeM Ha HWXHUX YacToTax. Ecnu f, — camas HM3Kkaa yactota MoAynALMmM 1 NPeanosoXnTb, YTO MakcMarnbHast
NnorpeLLHoCcTb n3MepeHusi, obycnosneHHasa mogynsumen 100 %, coctasnsaet 1 ob, To Bpemsa namepeHus 4OMKHO ObiTb
T,,=10/f,.

D.3 U3mMepeHMne NpepbIBUCTbLIX, HECTABUNBLHbLIX U «AperdyIoWMX» Y3KONONOCHbLIX NOMeX

B cootBetcTBUN ¢ FOCT P 51318.16.1.1, nyHKkm 6.4.3, OTKNUK Ha NPepbIBUCTbIE, HEYCTaHOBMBLUNECS UK Apendy-
toLme y3kononocHble VP onpenensitoT no nokasaHuio B MUKOBbLIX 3HAYEHUSAX NPU NOCTOAHHbIX BPEMEHN U3MEPUTENBHO-
ro npubopa, pasHbix 160 mc (anga nonoc yactoT A 1 B) n 100 mc (ans nonoc 4actot C u D). 3T NOCTOSAHHbIE BPEMEHMN
COOTBETCTBYIOT 3HAYEHUSAM LUMPUHBI NOMOChI BUAeocurHana (punbTp BTOporo nopsigka), pasHbim 0,64 n 1 'y cooTBe-
TCTBEHHO. YTOGbI N3MEpPEHNSA MOXKHO ObINO CYUMTATb KOPPEKTHLIMW, BPEMSI U3MEPEHUSA MPU 3TUX NOMOocax AOMMKHO ObITh
o4eHb bonbwmm (cM. Tabnuuy D.2).

Tabnuya D.2— lMoCTOSHHbIE BPEMEHWN N3MEPUTENBHOIO NpMbopa u COOTBETCTBYHOLLME 3HAYEHUS LUMPWHBI MONOCHI
BMOEOCUrHana n MakcumarsbHbIX CKOPOCTEN CKaHMPOBaHUS

MapameTp Monoca yactoT A Monoca yactoT B Monocwl Yactotr Cn D
Monoca paboumnx yactoT 9—150 kl'y 150 kl'y, — 30 MI'y, 30—1000 MT'y,
WnpwuHa nomnocel Ha MY B, 200y 9«kly 120 kl'y,
[MocTosHHas BpemeHn 160 mc 160 mc 100 mc
WupwuHa nonocel Bugeocurqana B . 0,64 'y 0,64 Iy, 1Ty
MakcrMmarnbHas CKopoCTb CKaHUPOBaHUSE 8,9 kl'u/c 1,72 Ml'u/c 8,3 Mlu/c

TpeboBaHus Tabnuubl D.2 cnpaBeanvBbl TONLKO MPU YacTOTe NOBTOPEHUst UMMynbCcoB He 6onee 5 My. [1nsa 6onee
KOPOTKMX UMMYNbCOB U BOMNbLUMX YaCTOT MOAYSILMM MOXHO UCMONb30BaTh 6OMbLUYIO LUMPUHY NONOChI hUnbTpa BUOEO-
curHana (cm. D.1.1). BecoBble cbyHKUUM nmnynbca AnnTenbHOCcTbio 10 MC OTHOCUTENBHO YacTOThbl MOBTOPEHUS UMMYSb-
coB fp npy OTCYeTe MUKOBbLIX 3HAYeHW (ONA AaHHOrO MeToAa AETEeKTMPOBaHMSA C NPUMMEHEHVeM AeTekTopa CpedHuX
3HayeHu npumeHeHo HaumeHoBaHue «CISPR AV») n genctBnTensHOM ycpeaHeHnn «AV» npeactaBneHbl Ha PUCYH-
kax D.1 n D.2 (ans noctosiHHon BpemeHn 160 mc — cm. pucyHok D.1, ana 100 mc — cm. pucyHok D.2).

PK

OTHocuTenbHbIn 0 [

ypoBeHb, Ab "

CISPR AV 1"
.—-——__—f
40 4

1 10 100 fp, My

PucyHok D.1 — BecoBas dpyHkumsa nmnynbsca 10 Mc npy geTekTMpoBaHny NkoBbIM AeTekTopoM PK, feTekTopoM cpeaHmx
3Ha4YeHun Npu yyete nukoBbix 3HaveHn CISPR AV n geTekTopoMm cpeHuX 3HaveHu 6e3 yyeTa nMKoBbIX 3HavYeHnn AV ans
NoCTOsIHHOW BpeMeHu npubopa 160 mc
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PK
OTHocuTenbHbIn 0 [
ypoBeHb, oAb ///
/
-20
CISPRAV | ___t—T1"
0—=m—
-60
1 10 100 fp, ru

PucyHok D.2 — BecoBas coyHKUnsa umnynbca 10 Mc npu 4eTekTupoBaHnmn NMKOBbLIM AeTekTopom PK, AeTektopom cpegHmx
3HaYeHW Npu yyeTe NMKoBbix 3HadeHun CISPR AV n geTekTopom cpefHux 3HaveHui 6e3 yyeTa nMkoBbIX 3Ha4eHun AV ans
nocToaHHON BpemeHu npubopa 100 mc

M3 pucyHkoB D.1 1 D.2 BUaHO, 4TO pa3HOCTb Noka3aHui ansa getektnposaHus CISPR AV (¢ y4eTom NUKOBbIX 3Ha-
YeHun) n anga getektnpoBaHusa AV (6e3 yyeTa NMKOBbIX 3HAYEHWI) YBENNYMBAETCH NPU YMEHbLLEHNW YacTOTbl MOBTOPE-
HMS UMMNYMbCOB.

PasHocTb ans fp =1y B 3aBMCMMOCTU OT LUMPUHBI MMYnbCca NpeacTaBneHa Ha pucyHkax D.3, D.4.

PK
OtHocuTenbHbin 0 —
I "1
ypoBeHb, Ab /////
///” —|
-20 —
CISPR AV — |11
L—

1)

| vl 3
~

-60

10 100 1000

LLnpwHa nmnyneca, Mmc

PucyHok D.3 — lMpumep BecoBbIx pyHKUMA (MMnynsc 1 L) npy AeTekTMpoBaHUM NMKOBbLIM AeTekTopom PK u geTekTtopom
cpenHux 3HavyeHui AV OTHOCUTENBHO LMPUHBLI UMIYIbCOB A11S1 MOCTOsIHHONM BpeMeHu npubopa 160 mc

PK
OTHocuTenbHbI 0 [ — [
ypoBeHb, b ”/ ///
L1 /
L—"]
-20-CISPR AV ——
//
//

]
0= —] =
-60

10 100 1000

LLnpnHa nmnynbca, mc

PucyHok D.4 — lMpumep BecoBbIX hyHKUMI (MMnynbe 1 7L) npy AeTekTMpoBaHMmM NMKoBbIM AeTektopoM PK 1 geTekTopom
cpenHux 3HaveHui AV OTHOCUTENBHO LMPWHBI UMIYIbCOB A11S1 MOCTOsIHHONM BpemMeHu npubopa 100 mc

D.4 PeKOMeHAYEMaﬂ npoueaypa And aBToMatu3anpoBaHHbIX U NOJTyaBTOMaTU3NPOBAHHbLIX n3mepeHun

Mpu ncnbitaHum TC, kOTOpoe He co3daeT NPEepbLIBUCTbIX, HEYCTAHOBUBLLUXCA UMW OPERdYIOLLMX Y3KOMOMOCHbIX
nomex, pekoMmeHayeTCcs UCnonb3oBaTh AETEKTOP CpeaHUX 3Ha4YeHu npu nonoce cdunbTpa BugeocurHana 100 My, 1. e.
UMeTb HebonbLLOoEe BpeMs yCpeaHEHUS BO BpEMS NPeABapUTENIBHOMO CKaHMPOBaHKS.

Ha yacToTax, rae npegnonaraeTcsi, YTo ypoBEHb NOMeEX OrM30K K HOPME B CPEAHUX 3HAYEHUSAX, PEKOMEHYeTCs Npo-
BOOMTL 3aBepLuatoLLee nsmMepeHune npy 6onee yskon LUMPUHE NONOCkl PunbTpa BUaeocurHana, T. €. npu 6onee Npogomnxu-
TeNbHOM BPEMEHU yCpeaHeHUst (0 npoLieaype npeaBapuTenbHOro / 3aBepLuUatoLLero nsMepeHns cM. Takke pasgen 8).

Mpun namepeHnn NpepbIBUCTbBIX, HEYCTAHOBMBLLMXCS UK APendyOLLUX Y3KONOMOCHbLIX MTOMEX PEKOMEHAYeTCS Npo-
BELlEHNE U3MEPEHUI BPYUHYIO.
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MpunoxeHue E
(cnpaBo4HoOE)

CBefieHUs 0 COOTBETCTBUM CCbINTOYHbIX MeXAYHapOoAHbIX CTaHAAPTOB HaUMOHanNbHbIM CTaHAApTaM
Poccuiickon ®Pepepaunm, UCNONb3OBaHHBLIM B HACTOSILLIEM CTaHAAPTe B Ka4eCTBe HOPMaTUBHbIX

Tabnuuya EA

CCbIJTOK

O603Ha4eHne CCbINIOYHOrO
MEXroCyAapCTBEHHOIO UMW HaUMOHanbHOro
ctanpapta Poccuiickon ®egepaunm

O603Ha4YeHNe U HaMMEeHOBaHWE CCbINOYHOTO MEXAYHAPOAHOro CTaHAapTa U YCroBHOE
0603Ha4YEHNE CTENEHN Er0 COOTBETCTBUS CCbINIOYHOMY HaLMOHaNbHOMY CTaHAapTy

FOCT P 51318.11—2006
(CACIIP 11:2004)

CUCTIP 11:2004 «IMpombilineHHble Hay4Hble n MeguumHckme (MHM) Bbicoko-
YaCTOTHbIE YCTPOWCTBA. XapaKTepUCTUKM INEKTPOMArH1THbIX nomex. Hopmbl
1 metoabl uamepeHun» (MOD)

FOCT P 51318.13—2006
(CUCTIP 13:20086)

CUCIIP 13:2006 «PagunoBeluatenbHble U TENEBU3NOHHBLIE NPUEMHUKN U CBSI-
3aHHOEe C HUMK 0bopyaoBaHue. XapakTepucTukm pagmonomex. Hopmbl n meTo-
Abl nsmepeHunii» (MOD)

FOCT P 51318.14.1—2006
(CUCTIP 14-1:2005)

CUCTIP 14-1:2005 «3nekTpomarHuTHas COBMECTUMOCTb. TpeboBaHusa ans
ObITOBbIX NPUOOPOB,  SNEKTPUYECKUX WMHCTPYMEHTOB W aHaNOrMYHbIX
YCTPOWCTB. YacTb 1. AMuccHst anekTpoMarHuTHeIX nomexy» (MOD)

OCT P 51318.16.1.1—2007
(CHCriP 16-1-1:2006)

CNCIIP 16-1-1:2006 «TpeboBaHusi kK annapaTtype AN M3MepeHus napameT-
pOB MHAYCTpManbHbIX pagnonoMex 1 NOMexoyCcToM4YMBOCTA U METOALI U3Me-
peHuit. YacTb 1-1. Annapatypa Ans nuamMmepeHns napameTpoB MHOYCTPUanbHbIX
pagvonomex n nomexoyctonumsoctn. MameputensHasa annapatypa» (MOD)

OCT P 51318.16.1.2—2007
(CHCrIP 16-1-2:2006)

CUCTIP 16-1-2:2006 «TpeboBaHus k annapaTtype Ans M3MepeHus pagvono-
MeX M NMOMEXOYCTOMYMBOCTM 1 MeTOoAbl n3MepeHun. Yactb 1-2. Annapatypa
AN N3MepeHusi pagnuonomMex 1 NoMexoycTonunsocTu. BcnomorartensHoe o60-
pygoBaHue. KoHaykTusHble paguonomexm» (MOD)

OCT P 51318.16.1.3—2007
(CHCTIP 16-1-3:2004)

CNCIIP 16-1-3:2004 «TpeboBaHus k annapaTtype Ans M3MepeHust pagmorno-
MeX MU NMOMEeXOYyCTOMYMBOCTM N MeToabl n3aMepeHuin. Yactb 1-3. Annapatypa
ANt U3MepeHnsa paguonomex 1 NoMexoycTonymBocTu. BcnomoratensHoe 060-
pygosaHue. MowHocTb pagnonomex» (MOD)

FOCT P 51318.16.1.4—2008
(CUCTIP 16-1-4:2007)

CWCIIP 16-1-4:2007 «TpeboBaHus k annapaTtype AN u3mMepeHus paguono-
MeX MU NMOMEXOYCTOMYMBOCTM N MeTOoAbl n3MepeHuin. Yactb 1-4. Annapatypa
ANst U3BMEPEHUS paguornoMex n NnoMexoycTon4mBocTu. BecnomorarensHoe 06-
opygoBaHue. Manyyaemblie pagmonomexun» (MOD)

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

CUCIIP 16-4-2:2003 «TpeboBaHus k annapaTtype Ansg u3mepeHus pagmono-
MeX 1 MOMEXOYCTOMYMBOCTU U MeToAbl U3MepeHun. YacTb 4-2. HeonpegeneH-
HOCTW, CTaTUCTMKA U MOLENUpPOBaHNe HOpM. HeonpeaeneHHOCTb Npu namepe-
Huax B obnactn AMC» (MOD)

FOCT 14777—76

M3K 60050-161:1990 «MexayHapoaHbIn 3NekTpoTeEXHUYECKUA crioBapb. Na-
Ba 161. OnekTtpomarHuTHasa coBmectumoctby (NEQ)

FOCT 30372—95/
FOCT P 50397—92

M3K 60050-161:1990 «MexxayHapoaHbIin 3NeKTPOTEXHUYECKUI crioBapb. Na-
Ba 161: QnekTpomarHuTHas coBmecTumocTb» (NEQ)

CTaHaapToB:

MpumeyaHwue—BHacToawen Tabnuvue ncnonbL3oBaHbl cnepgywuine 0003Ha4YeHnst CTeNeHN COOTBETCTBMS

MOD — moanduumMpoBaHHbIN CTaHaapT;
NEQ — HeakBMBaneHTHbIN CTaHaapT.
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FOCT P 51318.16.2.1—2008

Bubnuorpadcus

[11 M3K 60050-161:1990 MexayHapoaHbIi  anekTpoTexHudeckni cnosapb. [nasa 161. OnekTpomarHuWTHas
COBMECTMMOCTb

(IEC 60050-161:1990) (International electrotechnical vocabulary. Chapter 161. Electromagnetic compatibility)

YOK 621.396/.397.001.4:006.354 OKC 33.100 902

Knto4eBble crnosa: SNeKTpoOMarHnTHaa CoBMeCTMMOCTb, MHOYCTPpUalibHble pagnonomMexu (MPH), KOHAOYKTUB-

Hble VIPT1, geTekTopbl (KBa3WMUKOBbINA, CPeOHUN, CpeaHEKBaAPaTUYECKUN), SKBUBASIEHT CETU NMUTAHUS, HOP-
Mbl, METOAbI U3MEPEHNIA
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