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BesepeHune

OCHOBHbIM CNOCOGOM 3alWTbl YyBCTBUTE/bHBLIX K CTATUHECKOMY 3/1EKTPUYECTBY YCTPOICTB ABNAETCS
ux 3asemneHve. OfHako MeToAbl 3a3eMsieHUs Hea(hEeKTUBHbI B yAa/IEHUN 3NEKTPUYECKNX 3apsafoB C He-
NPOBOAALMX (ABNSAOWMXCA ANINEKTPUYECKMMU) NN C MPOBOASALLMX, HO N30/IMPOBaHHbIX NOBEPXHOCTEN. [na
YMEHbLUEHUS 3/1eKTPOCTATUHECKOTO NOTEHLMAaNa B Takux cyyasx MoryT 6biTb NPUMEHeHbl METOAbl MOHM3a-
LMK BO3AyXa, MOCKObKY HeliTpanunsauns 3apsafoB HanpAaMyto 3aBUCUT OT NOIOXWUTENbHOW 1 oTpuLaTenbHO
3/1eKTPONPOBOAHOCTY BO3AyXa. [18 Toro 4tobbl onpeAenuTs CNOCO6HOCTb MOHM3MPOBAHHOTO BO3AyXa K Heli-
Tpanusauun 3apsigoB B TOM UM MHOM MeCTe, [JOCTaTOYHO U3MePUTb IMG0 HEMOCPELACTBEHHO 3/1€KTPONpPO-
BOJHOCTb BO3lyXa, NMM60 KOHLEHTPaLMN NOHOB KaxAol NonspHOCTU. B npunoxeHun A npuBeaeHsl cBefeHNs
OTHOCUTE/IbHO TEXHUYECKNX XapakTepUCTUK NOHN3ATOPOB.

YKasaHHble Bbllle N3MepeHusi TPYAHOBbINOHUMbI Ha NpakTuke. Hanbonee nogxoaawmm cnoco6om ans
OLIEHKM CMOCOGHOCTU MOHU3ATOPA K HENTpanusauumn 3N1eKTpuyecknx 3apsfoB SBNSETCS U3MEPEHNE CKOPOCTH
cTekaHus 3apsga. OgHako nofnexatime HeiTpanusauuu 3apagbl MOryT pacnonaraTbCsi Kak Ha M3onaTopax,
Tak U Ha NPOBOJHMKaX, KOTOPbIe N30/IMPOBaHbI. B TakoM crlyyae CM0XHO onpeaenuTb 3apsf u3onatopa uobe-
CneynTb Npy 3TOM JOCTOBEPHOCTb ¥ BOCMPOU3BOAMMOCTb pe3ynbTatoB. HeliTpanusauuio 3apsga npoBoAs-
e, HO M30NMPOBAHHON NNACTUHbI OLEHWUTL MPOLLE, NPX 3TOM U3MEPSIETCA CKOPOCTb NafeHUs HanpsxeHns
Ha camoii nnacTuHe. Mpu 3TOM cnegyeT o6ecneynTb, YTOGbI NPOLLECC M3MEPEHNS CKOPOCTU NafeHUs Hanps-
XEHWSA He oKa3blBasl BIMAHUA U HE U3MEHSA BEeNNUMHY [eiiCTBUTENbHOMo najeHus HanpsxeHns. HacTtoswmii
CTaHAApT NPUMEHMM K YeTbIpEM CMOCO6aM MOHM3AL MK BO34yXa, KOTOpble MPUMEHSAIOTCA Ha NPaKTUKe:

- MOHU3VPYIOLLME N3YYeHUs;

-BbICOKOBO/IbTHbIE KOPOHHbIE pa3paAbl Nof AeicTBMEM NEPEMEHHOTO 3/IEKTPMYECKOrO TOKa;

-BbICOKOBOJ/IbTHbIE KOPOHHbIE pa3psbl NoA AeACTBUEM NOCTOSIHHOTO 3/1EKTPUYECKOTO TOKa,;

- MSITKOE PEHTrEHOBCKOE W3/yyeHue.

HacToswmii cTaHgapT onucbiBaeT MeToAbl U Npoueaypbl UCMbITaHWA, KOTopble MOrYT 6biTb UCMO/b30-
BaHbl NPU OLEHKE TEXHUYECKUX XapakKTepncTUK MOHM3MPYIOLLEero 060pyaoBaHus. Lienbio npeactaBneHHbIX B
HacToALLEM CTaHZapTe METOA0B MUCMbITaHUI ABNSETCA NOMYYEHNE TOYHLIX W BOCMIPOM3BOAMMbIX Pe3y/ibTaToB
U3MepeHuii.

OnncaHHble B HACTOSILLEM CTaHAapTe MeTOoAbl UCMbITAHWIA NpefHa3HaveHbl He ANA BCEX TUMNOB WNOHU-
3aTOpOB. Tak, OHW MOryT GblTb HENPUEMMEMbIMU AN KakuX-TMbo cneuuanbHbIX TUMNOB WOHU3ATOPOB WU B
YCNOBUAX CMeUnUYHbIX BO3AYLLHbIX cped. B Takux cnyyasx npegctaBfieHHble B HACTOsLEM cTaHAapTe me-
TOAbl NCMNbITAHW [OMKHbI BbITb afanTUPOBaHbl A1 KOHKPETHbLIX YCN0BUI NPUMEHEHNS NOHU3ATOPOB B LiENsIX
noslyyeHns NoAAaLMXCS MHTepnpeTaummy pesynbTaToB UCCef0BaHMA.

OnucaHHble B HacCTosILeM CTaHAapTe YC/OBWSA MUCMblTaHW Takke MOryT GbiTb HenpuemsembiMu B
onpeaeneHHbIX cayvyasx npUMeHeHUss MOHU3aTOPOB, NOCKOMbKY BAVSHME CTATUYECKOrO 3apsaaa MOXET UMeTb
pasnuuHblii xapakTep. Kpome Toro, ahheKkTMBHOCTb MOHU3ATOPOB CU/ILHO 3aBUCUT OT YC/OBWIA BO3AYLLUHO
cpefbl. Takum o6pa3om, B onpefesieHHbIX Cayvasx NPUMEHEHUS MOHW3aTOPOB TPE6GOBaHWSA K TEXHUYECKUM
XapakTepucTukam MOoHW3aTOPOB MOTYT MEHSATLCSA B 3aBUCMMOCTUW OT YCNOBUI U LieNnN UX NPUMEHEHMS.

B npunoxeHun B onucaH cnoco6 M3MepeHnsi EMKOCTW 3apsXKEHHON NNacTWHbI.
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Electrostatics. Part 4.7. Standard test methods for specific application. lonization

[ata BBefeHnsa - 2013—11—01

1 0O6nacTb NpUMeHeHNs

HacToswwii cTaHgapT onucbiBaeT METOAbl 1 MpoLeaypbl CNbITaHWi 415 OUEeHKN 1 Bbibopa 06opyaoBa-
HMSA 1 CUCTEM, NOHU3MPYIOLLMX BO3AYX (MOHM3ATOPOB).

HacToswwin ctaHgapT ycTaHaBnvMBaeT MeTOAVKY M3MEPEHWUI HanpsXXeHns cMmelleHus (3aBucsallero ot
COOTHOLLUEHUSI MOHOB) M BPeMeHW paspsiga (3aBucsAwiero ot apeKkTMBHOCTN HelTpanm3auumn 3apsga) npu
onpeaeneHHbIX YC0BUSAX NPUMEHEHUSA NOHW3ATOPOB.

B HacTosilem cTaHfapTe He pacCMOTPEHbl BOMPOCHI 3/1EKTPOMAarHMTHON COBMECTUMOCTH, a Takke BO-
NpOCbl MCNO/Ib30BaHNSA NOHM3ATOPOB B CNeLMabHbIX CAyYasx, HanpyMep BO B3PbIBOMOXAapoOoOnacHbIX cpefax
UNn ycTpoicTeax.

MpefcTaBneHHble B HACTOSALLEM CTaHAapTe MeToAbl Y YCNOBUA UCMbITAHWA MOTYT 6bITb NCNOMb30BaHbI
N3roTOBUTENAMM /1 ONUCAHNA TEXHUYECKMX U SKCNIyaTalMOHHbIX XapakTepucTuk noHn3aTopos. [insa onpe-
[eneHnst BO3MOXHOCTN NMPUMEHEHNA MOHW3aTOPOB AN1A KOHKPETHOW Lienn nonb3oBaTensiM Npu Heob6xoanmo-
CTU cnefyeT BHECTV U3MEHeHWs B NpefCcTaB/ieHHble B HACTOSALWEeM CTaHAapTe MeToAbl 1 YyCN0BUA UCNbITaHWIA,
a Takke onpeaennTb Tpebyemsblli 06 bEM UCMbITAHWIA.

2 TepMuHbl N onpepeneHus

B HacTosem cTaHAapTe NPUMEHEHbI CledyoLwme TEPMUHbI C COOTBETCTBYIOLLMMY ONpeaeneHnsaMu:

2.1 anekTponpoBOoAHOCTb Bo3ayxa (air conductivity): Cnocob6HOCTb BO34yXa NPOBOAUTbL 3NeKTpuye-
CKWIA TOK MOJ, BANSAHNEM 3/1€KTPUYECKOrOo MoSs.

2.2 a3pounoHbl (air lons): MonekynsipHble KnacTepbl U3 nopsigka AecsATu Mosiekyn (BOAbl, NPUMECH U
T.N.), CBA3aHHbIX 3@ CYeT NONAPU3ALMOHHBIX CUT C OAHO3aPSHKEHHON MOMEKY0 Kucnopoga unm asoTta.

2.3 cTekaHue 3apsga (charge decay): YMeHblieHne u (Mn) HelATpanusaumnsa pesynbTUPYOLLEro 3sek-
Tpuyeckoro 3apsiga.

2.4 HaBefeHue 3apaga (charge induction): MepepacnpegenexHve 3apsga B U30/IMPOBAHHOM NPOBOLHU-
Ke B pesynbTare AelCTBMA 3/1eKTPUYECKOro nonsa (HanpMmep, Co34aBaemMoro 3apshkKeHHbIM TeIoM).

MpumeuyaHune - KpaTKOBpeMeHHOe 3a3eM/ieHWe Takoro nNpoBOAHMKA MpuBeAeT K OTEKAHW C Hero 3apsaaa,
PaBHOIoO pesynbTupyrouiemy.

2.5 usmeputenbHasa nnactuHa (charged plate monitor): YcTpolicTBo, ncnosib3yemoe A5 onpeaeneHms
XapakTepucTuK HelTpanusauymmn 3apsg0B MOHU3NPYIOLWMM 060pYyAOBaHNEM.

2.6 oHM3aLMsa ¢ ncnofib3oBaHWeEM cxaTtoro rasa (compressed gas ionizer): VloHu3aLmsa ¢ NOMOLLbIO
YCTPOICTB, MCMONb3YIOLWNX CKaTbl ras ANa HeATpanm3auuy 3apshkKeHHbIX MOBepXHoCcTel n (Maun) yaaneHns
4acTuL, C MOBEPXHOCTEA.

NMpumMmeyaHune - VoHM3aTOPbl AAHHOTO TUMA MOTYT 6bITh UCMOMIb30BaHb! A1 MOHU3ALMK Ta3a 6€3 NPUMEHEHUS
crneymanbHOro 060pyA0BaHNs, NPOU3BOASLLETO VOHbI.

2.7 KOPOHHBbI pa3pag (corona). FeHepauus NOMOXUTENbHLIX UK OTPULATE/bHBIX MOHOB 3/1EKTpUYE-
CKUM nosieM 60/bLLOI HaNpPsHKEHHOCTY.

M3paHue oguymansHoe
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NMpumeuaHne - Takue 3/€OPUYECKMNE NOJISA O6LIYHO BO3HUKAIOT MPU MPUIOKEHNN BbICOKOTO HAMpPsXXEHWUs Ha
NPOBOAHMK C OCTPLIMU KPasiMU UM B NPOBOAHUK B (hOpMe OCTpUSI.

2.8 ckopocTb cTekaHus 3apsaga (decay rate): CHUXeHVe 3apsfa 3a efuHuLY BPEMEHMU.

2.9 Bpems paspsga (discharge time): Bpems, Heobxogumoe Ans nafeHus HanpshkeHust (BbI3BaHHOMO
OoTeKaHWeM 3/1IeKTPUYECKOro 3apsifa) oT onpefesIeHHOro NepBoOHavYa/ibHOr0 3HaUYeHUs 0 HeKOero 3afaHHoro
KOHEYHOro 3HayeHus.

2.10 n3nyyatens (emitter): OcTpbIii NpoBOAALMIA 06bEKT (06BIYHO UrIa UM OCTpMe NpoBoAa), KOTo-
PbIi. HAXOAACH NOJ, BbICOKAM 31€KTPUYECKUM NOTEHLMA/IOM, Bbi3blBA€T KOPOHHbIN pa3psas.

2.11 namuHapHbIin noTok (laminar flow): HeTypbyneHTHbI NOTOK BO3A4yXa B BEPTUKAaNbHOM (FOPU30H-
TaslbHOM) HanpaBneHuu,

2.12 cooTHoweHne noHoB (ion balance): Cm. Hanps>xeHve cMeLLeHns

2.13 n3onunpoBaHHbIii npoBoaHuK (isolated conductor): MpPoBOAHKK, KOTOPbIA HE 3a3EM/IEH.

2.14 noHunzatop (ionizer): YcTpoiicTBO, NpeAHa3HauYeHHoe AN reHepaummn nonoXnuTenbHbIX U (Mu) oT-
pvuaTteibHbIX a3POVNOHOB.

2.15 noHuM3auma B Hanpas/ieHUN naMuHapHoro notoka sosayxa (laminar flow hood ionization): Vo-
HM3auMs C NMOMOLLbI0 YCTPOWCTB WM CUCTEM, NO3BONAIOWMX 06ecneynTb reHepauuio MOHOB B JIOKaNbHOM
30HEe NOKPbITUS BEPTUKA/IbHBIM (CBEPXY) UK FOPU30HTa/IbHBIM (COOKY) NaMUHapHbIM MOTOKOM BO3AyXa.

2.16 HanpsaxeHue cmelleHns (offset voltage): HanpsixeHue, Habnogaemoe Ha M301MPOBaHHON NPOBO-
AAlen nsmepuTesibHON NaacTvHe, NOMELLEHHON B MOHN3MPOBAHHYIO BO3AYLLHYIO Cpeay.

2.17 nnkoBoe HanpshxeHune cmelweHnsa (peak offset voltage): MakcumasibHOe 3HaYeHue HanpsXkeHus
cMeLleHuns ANns 06enx NoNsSPHOCTEN, BO3HMKAIOLWEe NPU reHepaLmmn NonoXUTENbHbIX 1 OTPULATEIbHbIX NOHOB
BO BpeMs LUukna paboTbl MMNYNbCHbLIX NOHN3ATOPOB.

2.18 noHM3auus BCero nomelieHns (room ionization): MoHnsauua ¢ NOMOLLBIO WOHU3UPYIOLWMUX CU-
cTeM. obecneymBaloLLX reHepaLuio aapomMoHOB Ha 60/bLUION NAOLWaAM NOKPLITUA B NpeAenax NoMeLLeHus.

2.19 noHunsauma paboueit nosepxHocTu (worksurface ionization): MloHu3aLmsi ¢ NOMOLLLIO MOHU3U-
PYIOLLUX YCTPOWCTB UK CUCTEM, UCMOMb3YEMbIX A5 OCYLLECTB/IEHNSA KOHTPOIS Haj cTaTuiyeckumu 3apsgamm
B npegenax paboyero mecra.

n punmedaHue - ﬂ,aHHbIVI T™n yCTpOVICTB N cucTtemMm BKN4YaeT HaCTOJ/IbHble NOHU3ATOPbI, NOHU3AaTOopPbI, NoaBe-
WeHHble Hafg paﬁOHV]M CTOMNOM, a TakkKe MOHM3aTopbl C Hanpas/IeHHbIM TaMUHaPHbIM NOTOKOM BO34yXa.

3 TpeboBaHua 6e3onacHoOCTuU

MoMMMO NpeacTaBfIEHHbIX HUXe Tpe6OBaHI/Iﬂ 6e30nacHocTu MOryT cogepxatbCA B MHbIX HaUuMOHa 1b-
HbIX, MEeXrocyaapCTBEeHHbIX U MeXAyHapoAdHbIX CTaHgapTax. CnepyeT camoCTOATENbIO onpegenntb, Ha-
CKOJIbKO I'IO,CI|06HbIe TpEGOBaHVIH npuMeHnMbI K BOnpocamM MCNo/1b30BaHUA NOHN3ATOPOB KOHKPETHbLIX TUMOB.

3.1 be3onacHoCTb nepcoHana

OnucaHHble B HACTOALLEM CTaHaapTe npoueaypsl U UCnosib3yemoe 060pyAoBaHie NpeacTasisioT no-
TEHUMabHY OMacHOCTb MOPaXeHUs SNEKTPUUYECKUM TOKOM MnepcoHana. Monb3oBaTen HACTOALLEro CTaH-
[lapTa HecyT OTBETCTBEHHOCTL 3a o6ecneveHne Tpe6oBaHuii 31ekTpo6e30nacHoOCT NPUMeHsIeMoro 060pyao-
BaHWA. €r0 COOTBETCTBME YCTAHOB/IEHHbIM MpaBuiam U Hopmam. Cnefyet OTMETUTb, YTO HACTOALMIA CTaH-
[lapT He 3aMeHsieT U He OTMeHsieT YCTaHOB/IeHHble APYTVMU AOKYMEHTAMMW WU NPUMEHUMbIE B TOM WU MHOM
cnyuyae Tpe6oBaHUss 6e30MacHOCTY.

Bo BCex CUTyaLmsiX, KOrga BO3MOXEH KOHTaKT Ye/loBeka C UCTOUHMKAMM 3/1EKTPMUYECKOTo TOKa, HEO6X0-
VMO 06ecneUnTb UCMOMb30BaHNe YCTPOCTB 3aLMTHOTO OTK/IOUYEHUS KU NMPUMEHEHME UHLIX Mep o6ecne-
yeHusi 6e30nacHoCTy.

Kpome Toro, Ao/mkHbl 6biTh 0TPA60TaHbl NPAKTUYECKNE HABbIKM MO Peannsauum Mep CHMKEHNUS PUCKOB
NopaXKeHNs1 3NEeKTPUUECKUM TOKOM W OCYLLECTB/IEHO 3a3eM/ieHne 060pyA0BaHNSA COTMTacHO YCTaHOBMEHHbIM
NS Hero Tpe6oBaHUAM.

3.2 OnekTpo6esonacHoOCTb

B cny4ae MCNonb30BaHUsi BbICOKOBO/IbTHLIX MOHM3ATOPOB C HEe3alMLEHHbIMA U3NydYaTensiMmm Makcu-
MaslbHOe 3HAueHue 3/IEKTPUUECKOro ToKa M3slyyaTesieli KOPOHHOTO paspsiga W NPOBOAOB MUTAHUS LOSHKHO
6bITb OrpaHMUYEHo A0 A0MNYCTUMOro 6e30MacHOro 3HaYeHus.
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3.3 O30H

YCTaHOBMEHHbIE HALMOHA/IbHLIMK CTaHAapTamMu MpefenbHO JOMYyCTUMble KOHLEHTpauunM 030HA He
ZOMKHBI BbITb NPEBBILLEHBI.

MpousBoanTeNb MoHM3aTopa J0/MKeH 06ecneunTb MHPOPMUPOBaHMe UM NPUBECTU KOHKPETHbIE yKa-
3aHUA OTHOCWUTENIbHO PACMONOXEHUsT YyBCTBUTE/bHBIX K 030HY KOMNOHEHTOB B HEMOCPEACTBEHHOI 6M30CTU
OT MoHM3aTopa.

3.4 NNoHu3upyoLwee n3nyyeHne

Mpn Heo6X0AMMOCTY NPOW3BOAUTENIO CneayeT MosyyYnuTb COOTBETCTBYIOLLME paspeLlleHns OT YMOosHo-
MOYEHHBIX B chepe pajgnaLvoHHON 6e30MacHOCTV rocyfapCTBEHHbIX OpraHoB. Mpon3BoanuTENb LO/MKEH Bbl-
NOJSHSATb BCE YCTAHOB/IEHHbIE 06si3aTe/IbHblE TPeGOBaHMS.

3.5 PeHTreHoBcKOe n3nyyeHune

Mpou3BoANTENb W NOMb30BATE b JO/MKHbI BbIMNOHATL BCE YCTAHOB/IEHHbLIE FOCYAAPCTBEHHbIE TPEBOBaHNS.
Kak npaBuno, 419 NPUMEHEHUS UCTOYHUKA PEHTTEHOBCKOTO 13MydeHns TpebyeTcs ero peructpauys no Mecrty ero
pPacnonioXeHWs1. ICTOUHUKY PEHTTEHOBCKOTO U3/TyYEHNS AO/MKHbI ObITb PACMNONOXEHbI TakM 06pa3om, YTo6bl 06e-
CNeynTb 3aluTy OT OMNACHOTO YPOBHS 06/lyYeHUst nepcoHana. OGbIYHO 3TO AOCTUraeTCst NMyTEM OropaXuBaHWs
YCTPOICTB PEHTIEHOBCKOIO M3/1y4eHNs 1 06ecneyeHnem 3/1eKTPUHECKO 6/10KMPOBKY, NPUBOASALLENA K OTK/THOHEHMIO
MCTOYHVKA PEHTTEHOBCKOTO U3/yYeHUs B C/Ty4asix HeCaHKLMOHUPOBAHHOTO A0CTYNa B OrPaAeHHYH 30Hy.

3.6 PasmeleHune

YCTaHOBKY MOHM3aTopa c/ieayeT NPoBOANUTL B COOTBETCTBUM C YCTAHOB/IEHHLIMU TPEGOBAHUSIMU 3/1EK-
TPo6e30nacHOCTU. NPOMBbILLIEHHON 6e30NacHOCTH, a Takke ¢ IProHOMUYEeCcKUMU TpeGoBaHUAMU. HekoTopble
TUMbl MOHM3ATOPOB, HANPUMepP MCMOJb3YIOLLME CXKATbINA ras ¢ NMMCTONETHLIMU UK MHBIMU HAacaAKamm, LONnon-
HWUTENbHO AO/IKHbI COOTBETCTBOBATH YCTAHOB/IEHHBIM TPEGOBAHMSM K YPOBHIO LUYMA, a TakkKe TPeGOBaHUSM,
o6ecneunBaroLLMM 6e30MacHOCTbL Npy paboTe ¢ cocygamu Nnoj AaBfeHNEM.

4 NcnbiTaTenbHoe obopypoBaHue

4.1 OnA onpefeneHns TEXHUYECKUX XapaKTepUCTVK MOHM3MPYIOLLMX YCTPOMCTB MPUMEHSAIOT U3Mepu-
Te/bHYI0 MacTUHy pasmepom 15x15 cm (pucyHok 1). EMKOCTb U3MepUTenbHOW NAacTuHbI, 3aKpensieHHol Ha
ucnblTaTeNIbHOM CTEHZE, B OTCYTCTBUM 3/1EKTPMYECKOrO NOAKMI0YEHNS (63 MOHTaXHbIX COEANHEHNIA) AOMKHA
6bITb He MeHee 15 n®. O6Lasn eMKOCTb UCNbITaTelbHON CXeMbl (EMKOCTb U3MEPUTE/IbHON NacTMHON BMecTe
C EMKOCTbI0 MOHT@XHbIX COEANHEHNIA) Ao/MKHA 6bITb B Npegenax (20+2) n® (npunoxeHne b).

4.2 B npefgenax pacctosHusa A (PUCYHOK 2) OT U3MEPUTESTbHOWN NAaCTUHbI He A0/KHbI 6bITb pacnonoxe-
Hbl H/KaKMe NHble 06BEKTHI (BHE 3aBMCMMOCTY OT TOrO, 3a3eMJIEHbI OHU U/IN HET), KPOMEe U30/IATOPOB KpernJse-
HUA 1 3NEKTPNYECKNX KOHTAKTOB U3MepPUTEsIbHOI MNacTuHbl (NpunoxexHne b).

4.3 3apskeHHast o TpebyemMoro nepBoHayasibHOro MUCNbITATENIbHOTO HaNPSHKEHUS U30/MPOBaHHAA U3-
MepuTesibHas nnacTuHa npu OTCYTCTBUM MOHU3ALMN He [O/IKHA pa3psxaTbCcs B TedyeHne 5 MUH [0 Hanpsxe-
HUA. cocTasnsowero MeHee 10 % nepBoHa4YaIbHOIO UCMbLITATE/ILHOTO HAMPSHKEHUS.

4.4 HanpsxkeHue Ha nnacTuHe AO/MHKHO U3MEPATLCA Takum cnocobom, 4Tobbl o6ecneyunTb BbINOHEHWE
TpeboBaHuii 4.1-4.3. Bpems OTK/IMKa yCTPOMCTBA, M3MEPSIOLLEr0 HANPSXKEHNE 3apsSXKEHHON NAaCTUHbI, [ONX-
HO 6bITb AOCTATOYHBLIM A1 TOYHOTO 3MEPEHUS HaNPSHXKEHNS.

4.5 Vicnonb3yemblii An18 3apsga u3MepuTenbHOM NNaCTVHbI UCTOYHMK MUTAHUS JO/HKEH UMETb COOTBET-
cTBytoLee 3.2 orpaHuyeHre No MakCMasribHOMY TOKy.

5/lonofHUTeNIbHbIe TPe60BaHUSA K pas3HbIM TUNaM MOHU3MpYloLLero o6opyLoBaHns

[ns noHnsmpyloLwero 060pyaoBaHns pa3nnyHbIX TUNOB, ONUCAHHbIX B 5.1 - 5.4. npuMeHUMbI cnegyto-
Lme AoNoHUTENbHbIE TPEOOBaHMS.

N3mepeHne BpemeHu paspsga. [ns kaxaol NONsSpHOCTU MepBOHAYasibHOro 3apsija usmepsieTcs u
3anucbiBaeTcsl BpeMsi, 3a KOTOpoe 3apsif, U3MepuUTesbHOM NAacTUHbI YMEHbLUAeTCA OT NepBOHaYasIbHOro UC-
nbiTaTeNIbHOTO YPOBHSA A0 YPOBHSA, cocTasnsawwero 10 % nepBoHavyanbHoro. Takoe Bpems Aasee Ha3blBaeTcs
BpemeHeM pa3psga (4.3 v pucyHok 1).
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N3mepeHve HanpshkeHns cMmelleHuns. M3meputenbHasa nnactmHa Ao/mkHa ObiTb KpaTKOBPEMEHHO 3a-
3eMeHa ANA yaaneHns nio6blx 0CTaTOYHbIX 3apsi0B U NPOBEPKM YCTAHOBKM Hy/st YCTPOCTBA, N3MepSIoLLero
HanpsbkeHve Ha u3mMepuTenbHOl nnactuHe. [lanee npu OTCYTCTBMM MOHW3aLMW BO34yxa B COOTBETCTBUMU C
npoueaypamu, ykasaHHbIMU HKe A5 KaKA0ro M3 paccMaTpuBaeMblX TUMNOB MOHM3ATOPOB, U3MepPSieTCs Ha-
NpsKEHNe Ha N3MePUTENbHON NNacTUHe, Ha3biBAEMOE HaNpPsXXeHNEM CMEeLLEHNS.

PacnonoxeHne u3mMepuTenbHON nnacTuHbl. Bpems paspsga v HanpsKeHue CMeLLeHWs LOSIKHbI
6bITb 3MEpPEHbI B KAX0W ToOuke M3MepeHuii cornacHo Tabnuue 1.

MoBTOPAEMOCTb YCN0oBUiA. Bpemsa paspsifa v HanpsikeHWe CMeLLEeHUs AO/MKHbI U3MEPSATLCS Npy ofu-
HaKOoBbIX yC/10BUAX 1 6e3 nepeHacTpoiikv o6opyaoBaHns. Ecnm HE06X0AMMO CPpaBHNUTL pasHble TUMbl NOHU3a-
TOPOB. BCE UCMbITAHWSA AO/KHbI NPOBOAUTLCA MPY OAHOM U TOM Xe WUCMbITaTe/lbHOM HanpshXeHuu.

MuKoBOe HanpsikeHne cMeleHus. MNpu UCbITAHUWM UMMNY/IbCHBIX MOHWM3ATOPOB C MOMOLLbLIO UCMbITa-
Te/IbHOro 060py0BaHNS, ONUCAHHOIO B 4.1. NMKOBblE 3HAYEHWS HaNPSHXKEHNS CMELLEHNS AO/MKHbI ObITb U3-
MepPEHbI 1 3anucaHbl.

Mpouve napameTpbl. MNpoune napameTpbl NPOBEAEHNSA UCMLITAHWIA, HANpUMeEp OTHOCUTENbHAS BNAaX-
HOCTb, TeMnepaTypa, CKOPOCTb ABVMXEHWUS BO3Ayxa U T.N., TakKe AO/DKHbI OblTb U3MEPEHbI U 3anncaHbl.

Ta6nuuya 1- Pexumbl UCNbITAHWUI U TOYKN U3MEPEHWIA

Cebiniun ha  KomuecTso BPEMEHHOI MHTepBan MNepBoHavasbHoe Ha-
Tun 06opyoBaHus ACYHKM TOuEK MBMEPEHUSI HAMPSYKEHNS  NPSHKEHVE UBMEPUTESb-
pucy n3mepeHnn CMeLLeHUs, MUH Holi NnacTuHbI. B

V|OHM3aLLMFI BCEro nomeweHuns

PelueTku, nepemMeHHbI Tok 3 2 1-5 1000
LLNHBI, UMAYBCHBIA 1 NOCTOAHHBIA TOK 3 2 1-5 1000
OfHONONAPHLIN n3nyyaTens 4 3 1-5 1000
CABOEeHHas /IMHUA NOCTOSIHHOTO TOKa 5 3 1-5 1000
?gﬂz;zgﬁ}:; NOCTOAHHOIO TOKa NepemMeHHoi 6 2 1-5 1000
MoHun3auua B Hanpas/ieHnn NamMmnHapHbIX NMOTOKOB BO3Ayxa
BepTukanbHoe HanpaeneHune 7n8 8 1-5 1000
[opu3oHTaNbHOE HanpaeneHne 9n 10 6 1-5 1000
MoHuzaunsa paboyeit noBepxHOCTH
HacTtonbHble noHnsaTopsb! 11wnil2 12 1-5 1000
CVlT(:)}-]I-II/‘Ij;TOpr, nofBelleHHble Hag pabounm 131 14 12 1.5 1000
MoHu3aums ¢ ncnosib3oBaHnemM CXaToro rasa
VoHM3aTOpbl NMCTO/IETHOTO 1 CONJIOBOTO TUNa 15 1 l0c-1 1000

5.1 MloHn3auusa Bcero nomeuwieHns

5.1.1 B npefenax pacctosHua 1,52 M BOKpYr U3MepuTesIbHOM NAACTHbI B FTOPU30HTa/IbHON NI0CKOCTM
He [O/IXHO ObITb HUKaKMX MOCTOPOHHWX NpeameToB. MNepen HenocpeACcTBEHHbIM MPOBEAEHNEM WCTbITaHW! B
Lenax obecneyeHns CTauMOHapPHOCTY YCOBUI B 30He WCMbITaHW MOHM3MPYOLWas cucTteMa Ao/KHa npopa-
60TaTb No kpaiiHei mepe B TeueHne 30 MUH.

5.1.2 MpoBOAALLMIA NCMbITAHUS COTPYAHUK JO/MKEH ObITb 3a3eM/IEH U HAXOAUTLCA BHE yKa3aHHol B 5.1.1
30He.

5.1.3 Mpu npoBeAeHNN UCNbITaHUIA M3MepseTcs BpeMs paspsfa U3MepuTesibHOW NNacTuHbI OT NepBo-
HayasibHOro HanpsbkeHnst 1000 o 100 B kak ons nonoxuTensHol (+), Tak n AN oTpuuaTenbHoi (-) nonsp-
HOCTW.

5.1.4 CKOpOCTb ABMXEHUSI BO3AyXa B 30HE MPOBEAEHUA UCMbITAHWA JO/KHA ObITb onpefeneHa u yka-
3aHa.

5.1.5 Bo Bpems ucnblTaHuii usMepuTenbHasa naacTvHa A0/MKHA HaXoAWTbCA Ha paccTtosHuM 1.52 m ot
noHu3zatopa. MockobKy BbICOTbl YCTAHOBKV MOHM3ATOPOB MOTYT pas/iMyaTtbCcs, Npu NPOBELEHWUN UCMbITaHWiA
pas/inyHbIX NOHN3ATOPOB A0/MKHA OblTb BblbpaHa eAnHas BbicoTa. B oTyeTe 06 UCMbITAHUAX AO/KHbLI ObITh
3ahukcmpoBaHbl Kak BblbpaHHas BbICOTa NPOBEAEHNA UCMbITAHUIA, TaK U BbICOTa KPenaeHns noHnsaropa.

5.1.6 MMHUMaJIbHOE KO/IMYECTBO TOYEK U3MEPEHWIT onpeaensieTcs TUNOM NOHM3NpPYoLLEel cucTembl (CM.
Tabnuuy 1u pucyHkn 3 - 6).

5.1.7 OnncaHHoe B 5a) Bpems pa3psaa A0/HKHO ObiTb ONpefeneHo B KaXAol ToUke U3MepeHui.
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5.1.8 OnvcaHHoe B 56) 1 54) HanpseHne CMeLLEHNS AOMKHO GbiTb ONpeAenemo B KaX Ao ToUke n3me-
peHnii. \3amepeHne HanpshkeHWs CMeLLeHNsa OMKHO NPOBOANTLCSA B MPOMEXYTOK BpeMeHU, No kpaliHeli mepe
oT 1 80 5 MUH (Makcumym) Ans obecnevyeHns cTabubHOCTU NOKa3aHWii.

5.2 WoHu3auuna B Hanpas/ieHUM namnHapHOro notoka so3gyxa

5.2.1 N3mepeHuns [O/MKHbI MPOBOAUTLCA Ha HeWCkaxatoLell NoToK Bo3dyxa nosepxHocTn. Ecnu He oro-
BOPEHO MHOe, NMOBEPXHOCTb A0/HKHA OblTb NPOBOASALLEN WM paccemBaroLLeln cTaTuyeckne 3apsagbl 1 gomkHa
6bITb 3a3eMeHa.

5.2.2 NpoBOAALLWIA UCNbITAHUA COTPYAHUK [O/MKEH ObiTh 3a3EM/IEH.

5.2.3 lMNpu npoBeAeHUnN UCNbITaHW n3MepsieTcs BpemMs pas3psga U3MepuTenbHOW MaacTWHbl OT NepBo-
HavasibHoro HanpsbkeHns 1000 B go 100 B kak 41 NOM0XUTENBHO (4), Tak 1 ANs oTpuuaTenbHO (-) nonsp-
HOCTeM.

5.2.4 CkopocTb noToka Bo3gyxa B Touke TP4 (pucyHkn 7 1 9) Ao/mkHa 6bITb onpefesnieHa 1 ykasaHa.

5.2.5 WcnbiTaTenbHblil CTEHA 418 BEPTUKANIbHOTO NaMUHAPHOIo MOTOKa BO3Ayxa MpeAcTaB/ieH Ha pu-
CyHKax 7 u 8. VcnbiTaHnsa f0/MKHbI ObiTb MpoBeAeHbl B Toukax TP1 - TP8, kak noka3aHO Ha pUCyHke 7.

5.2.6 VicnbiTaTenbHblii CTeHA, A1 TOPU30HTaNIbHOMO JTAMUHAPHOTO MOTOKa BO34yXxa MpefcTaB/ieH Ha pu-
cyHKax 9 n 10. UcnbiTaHusa f0MKHbI 6bITb NpoBeAeHbl B Toukax TP1 - TP6. Kak noka3aHO Ha pucyHke 9.

5.2.7 OnucaHHoe B 5 a) Bpemsa pa3psga f0/HKHO ObiTb ONpefeseHo B KaXAol ToUKe U3MepeHuii.

5.2.8 OnucaxHoe B 5 6) 1 5 ) HanpsxeHne CMeLLeHns fO0/MKHO GbiTb ONpeAesieHO B KaXA0W ToUke 13-
MepeHUiA. Mi3mepeHne HanpsxXeHWs CMELLeHUs AO/HKHO NPOBOAWTLCS B MPOMEXYTOK BPeMEeHM Mo KpaiHel
Mepe oT 140 5 MUH (Makcumym) ana obecnevyeHns cTabubHOCTY NoKa3aHuii.

5.3 WoHusauus paboueli NnoBEpXHOCTH

5.3.1 N3mepeHns 4O/MKHbI NPOBOAUTLCA Ha HeuckaxaroLeli NoToK Bo3ayxa noBepxHocTu. Ecnn He oro-
BOPEHO MHOe, NMOBEPXHOCTb A0/HKHA OblTb NPOBOASALLEN WM paccemBaloLell cTaTnyeckne 3apsagbl 1 gomkHa
6bITb 3a3emseHa.

5.3.2 MNpoBOAALLMIA NCNbITAHUA COTPYAHNK fO/MKEH ObiTh 3a3EMEH.

5.3.3 lMNpu npoBeAeHny UCMbITaHWA N3MepsieTcs BpeMs paspsga M3MepuTesibHON NNacTuHbl OT NepBoHa-
YanbHOro HanpsxeHns 1000 fo 100 B kak AN NOMOXUTENbHON (+). Tak U AN oTpuuaTenbHol (-) NoNsApHOCTY.

5.3.4 Ecnu noHmsaTop o60pyfoBaH HarpeBatoWnM 3/1EMEHTOM, MOCAEeAHWA [O/MKEH ObiTh BbIK/IOYEH.
Ecnv nonmsartop o6opygosaH NtobbiMn hunbTpamu, UCMbITAHNA NPOBOAATCA C HAMWU. Ecnn noHusaTtop o6opy-
[l0BaH CUCTEMOWA peryMpoBK1 CKOPOCTY NOTOKa BO3AyXa, UCMbITaHWUA AO/MKHbI MPOBOAUTLCSA U NPU MUHUMab-
HOWA, 1 NpU MakcMMasibHOM CKOPOCTK, KOTOPbIE AO/KHbI 6bITb M3MEPEHbI U YKa3aHbl B 0TYeTE 06 UCMbITAHUAX.
Monb3oBatenu fo/mMKHbI NPOBOANTL UCMbITAHNS B TEX XXe CaMblX YC0BUAX (PeXUMbl paboTbl HarpeBaTe/IbHOro
3/1EMEHTAa, NpPYMeHeHne OUIbLTPOB), B KOTOPBIX OHW BYAYT NPUMEHSITb NOHU3ATOP.

5.3.5 HacTo/bHble MOHU3aTOpPbl A0/MKHbI ObITh pa3MeLLeHbl COrnacHo pucyHkam 11 n 12. MoTok Bo3ayxa
[OMKeH 6bITb HanpaBneH Ha TOYKy nsmepeHuii TP2 n onpegeneH B Toukax TP2 n TP5. N3mepuTtenbHasa nna-
CTUHA [o/MKHa OblTb 06paLleHa K MOHU3ATOpY NIMLEBOI CTOPOHOW. McnbiTaHna fO/MKHbI 6biTb NPOBEAEHbI B
Toukax TP1 - TP12, kak nokasaHo Ha pucyHke 11.

5.3.6 MNogBecHble NOHN3ATOPbI AO/MKHbI O6bITh pasMeLleHbl CornacHo pucyHkam 13 un 14. MNoTok Bo3gyxa
[OMXKeH 6bITb U3MepeH Ha Toukax TP5 n TP8. VcnbiTaHusa fo/kHbl 6bITb NpoBefeHbl B Toykax TP1 - TP12,
KaK nokasaHo Ha pucyHke 13.

5.3.7 OnucaHHoe B 5a) BpeMs paspsifa 40/DKHO ObiTb ONpeaesieHo B KaXKA0l TOUKe N3MEPEHUA.

5.3.8 OnucaHHoe B 5 6) 1 5 ) HanpsixeHne cMeLLeHNs fOMKHO GbiTb ONpeseneHo B Kaxaoi Touke us-
MepeHUii. Vi3mepeHne HanpskeHne CMeLLeHus JO/HKHO NPOBOAWTBLCA B NPOMEXYTOK BPEMEHM Mo KpaiHel
Mepe oT 140 5 MuH (Makcumym) gns obecnedyeHms cTabuaibHOCTM MOKa3aHMiA.

5.4 NN"oHn3aTopbl C UCNONIb30BAHMEM CXAaTOro rasa consioBOro Y NMUCTO/IETHOTO TUNOB

5.4.1 N3mepeHns [0/MKHbI NPOBOAUTLCA Ha Heuckaxarolleli NoToK Bo3dyxa nosepxHocTu. Ecnn He oro-
BOPEHO MHOE, NOBEPXHOCTL A0/MKHA ObITb MPOBOASALLEN NN paccemnBatoLLein cTaTuieckne 3apsabl U A0/MKHA
6bITb 3a3emM/ieHa.

5.4.2 NpoBOAALLWIA UCNbITAHUA COTPYAHUK [O/MKEH ObiTh 3a3EM/IEH.

5.4.3 MNpwn nNpoBeAeHUN UCMbITaHU M3MepseTcs BpEMS paspsia U3MepuTenbHON NaacTuHbI 0T NepBo-
HauasibHoro HanpsbkeHuss 1000 o 100 B kak AN NOMOXUTE/NLHON (¢), Tak U ANS oTpuuaTtensHol (-) nonsp-
HOCTHW.
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5.4.4 Ecnun He 0roBopeHo NHoe, faBeHne BcacbiBaHUA AO/MKHO cocTaBnAThb 206.8 klMa. Monb3oBaTtenu
[O/MKHbI NPOBOANTL UCMbITAHUS MOHM3ATOPOB CO CXaTbiM ra3oM B TakUX YCMOBUAX, B KOTOPbIX OHK 6yAyT nc-

nosib30BaTh MOHM3ATOPbI.

5.4.5 VcnbiTaHna fOMKHbLI NPOBOAUTLCA C NOMOLLLLIO CTEHAA, NMPeACcTaBNeHHOro Ha pucyHke 15.

5.4.6 OnuncaHHoe B 5a) Bpemsi pa3psga A0/KHO 6bITb ONpefeneHo B KaX40N TOUKE U3MEPEHUIA.

5.4.7 OnucaHHoe B 56) 1 54) HanpsxeHne cMeLLeHns A0/MKHO BbITb ONpeaeneHo B Kaxol Touke n3me-
peHuii. i3mepeHne HanpsikeHUst CMELLEHUS AO/HKHO MPOBOAMUTLCA B NPOMEXYTOK BPEMEHM MO KpaiiHeli mepe
oT 10 c go 1 MuH (MakcumyMm) ansa obecneyeHns cTabuibHOCTU NoKasaHui.

PucyHok 1 - Cxema Nnofk/MioUeHNs N3MepPUTesIbHON NAacTUHbI

l6wx16wC6"XB")

MwoctatnoA MpOoKAOLLBSA N1aCTULL

Mmnatap

3BU MLLXOKSA M0— pXHOCTb7

3emri

MpumeuyaHue - 3azemMeHHast NOBEPXHOCTb JO/MKHA 6bITb KBAAPATHON POPMbI CO CTOPOHOI He MeHee 15 cMm.

PUCYHOK 2 - KOHCTPYKLMSI U3MepUTesIbHO NAacTuHbI
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NMpumeuaHunem MNpuBegeH NnpuMep PeLIETOK NePEMEHHOr0 Toka (NOKpbITUEe MeHbLe 100 %} 1 LWKMH UMy bC-
HOTO U CTABUNN3NPOBAHHOTO MOCTOSIHHOIO TOKA.

MpumeuyaHue?2 - TPL HaXoANTCS NPSIMO MOJ PELUETKON UK WIHOI, & TP2 - B LLeHTpe MexAy pelieTkamu unm
WwmHamm.

PucyHok 3. O6nacTu ncnbiTaHWii MOHU3aLMKN BCero nomelyeHns. Cuctembl B BUae peweTok nepeMeHHOro Toka v WuH
MOCTOAHHOIO TOKa

NMpumMeyaHue - VcnbliTaHUs SOMKHLI 6bITb NPOBEAEHbI B FPEX TOUYKAX U3MEPEHWIA.

PucyHok 4. O6nacTtu ncnbiTaHWii MoOHW3aLUKU Bcero nomelteHms. Cuctemsl O4HONONAPHbIX MsnyaneneVl
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MpumMmeyvyaHue - VcnbiTaHns JO/KHbI GbITb NPOBEAEHbI B TPEX TOUKAX N3MEPEHWiA.

PucyHok 5. O6nacTu UCMbITAHUIA NOHU3AL MU BCEro NomelleHns. CrcTeMbl CABOEHHbIX IMHUI NOCTOSAHHOTO ToKa

+ /-
MpumMmeyvyaHue - VcnbiTaHns JOKHbI 6GbITb MPOBEAEHbLI B ABYX TOUKAX U3MEPEHUIA.

PucyHok 6. O6nacTu ncnbiTaHuii NoHM3auun BCero nomelleHns. Cuctemsl M3nyanene|7| MOCTOAHHOIO TOKa nepemeHHoﬁ
NnosIAPHOCTHN

«MWTAbHKBCTNALC
n punmeyaHune - NcnbiTaHusa AOJDKHbI ObITb npoeefeHbl B BOCbMU TOYKax I/I3MepeHI/II2.

PucyHok 7. O6nacTv UCMbITaHUii MOHU3ALMW B HaNpaB/ieHUn BEPTUKabHOMO NaMUHAPHOMO NoToKa BO3ayxa (BW4 CBEpXY)
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PucyHok 8. O6nactvt UCNbITaHWIi MOHW3ALMW B HANPABNEHUN BEPTUKAILHOTO TAMUHAPHOTO NOTOKa BO3ayxa (BUZ COOKY)

150v16")
Tvn
HERA cdounbTp
MTUPLWNTTa NOTOK
mBaju
7P3 TT4
3anuuwm mAa
ano0Cn«0
TP1 SK .
IMMA
ncnbrrataTux TUBK

15 Caa(5"
£
W
*
8
TP5
TP2. spoHTanuTa

rp«a»

PVICyHOK 9. O6nacTu ncnbiTaHi noHuzaynn B HanpaBaeHUU roOpu3oHTasIbHOro 1TaMUHaAPHOTO NOTOKa BO3ayxXa (BVI,D'

cBepxy)
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10

PucyHok 10. O6nactu ucnbiTaHUii NOHW3aL UK B HanpaB/ieH rOPU3OHTaIbHOrO [aMUHaPHOro NOToka Bo3ayxa (BUA
cHoKy)

30c* (12 30M (12" 30w<12") 30w (12°)

TP1 TP4 TP7 TP1D
HacTonbHbIN 85
vamn 14 1 TP2 TPB TP8 TPU
MoTok E
3
P2 TPO TP TP1Z Si
n/1aCTbiHa

MpumeuvaHune - cnbiTaHNA JO/KHBI 6bITb npoBejeHbl B ABeHafuaTh ToYKax M3MepeHVIl7I.

PucyHok 11. O61acTn UCNbITAHWI HACTONLHOTO UOHM3aTOopa (BUZ CBepXy)

PucyHok 12. O6nactu ucnbiTaHii HACTO/ILHOTO MOHK3aTopa (Buf c60Ky)
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Mcypmxmin KOMOLL ch

MpumeyvaHune - NcnbiTaHua JOMKHbI 6bITb npoBejeHbl B ABeHaAUuaTh ToYkax VI3MepeHVIVI.

PucyHok 13. O6nacTtu ucnbiTaHuii NOABECHOTO MOHU3aTopa (BUz CBEPXY)

OcomMANMMUH
AW MLUMM

PucyHok 14. O61acTh UcnbITaHwii No4BECHOro noHu3aTopa (Bug c6oKy)
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MpumeuyaHue - VcnbiTaHusa AOMXKHbI 6bITb NPOBEAEHbI B OfHO TOUKE U3MEPEHUIA.

PucyHok 15. O6n1actu ucnbiTaHUii MOHU3ATOPa, UCMOJb3YIOLLEro cxXaTblii ra3 (MMCTONeTHOro WU CoNIoBOro Tuna) (Bug
cboky)

12
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MpunoxexHue A
(o6a3aTenbHoe)

MeTogn onpegeneHus
TEXHUYECKUX XapaKTePUCTUK NOHU3ATOPOB

DnekTpocTtaTtmyeckoe nose, cosfjaHHoe 3apsifjaMu, HaxoAALWMMUCA HA U30N1ATOpax U U30IMPOBAHHbLIX NPOBOAHMU-
Kax, MOXeT 6blTb HElTpPasIM30BaHO C NOMOLLbID a3POMOHOB NMPOTMBOMOJIOKHOIO 3apsAAa, OCaXAaeMblX Ha 3apsKeHHble
NOBEPXHOCTU.

A.1 A3pouoHbI

A3POMOHBI - 3TO COCTOALME NPUGAN3UTENBHO U3 10 Monekyn (NPerMyLLEeCTBEHHO BOAbI) MONEKYNSAPHbIE KnacTepsl,
pacnonoxeHHble BOKPYr O4HO3apshKeHHOW MofeKy bl kucnopofa unu asota. B HopMasbHbIX YCNIOBUAX B BO3Ayxe npu-
CyTCTBYET OTHOCUTE/IbHO HEBGO/bLIOE KONIMHECTBO a3pOonOHOB. OBbIYHO UX KONMYECTBO He npeBbiwaeT 1000 B 1 cM3. AT
«ECTECTBEHHbIE» a3PONOHbI 0BbIYHO FEHEPUPYIOTCA NOHU3VPYIOLWUMIN U3NTYYEHUAMU HAXOASLLMXCA B BO3AyXe, 3eM/e um
B CTPOMTE/bHbIX MaTepuanax pafMoakTUBHbIX BELLECTB.

[ins Toro uTo6bl HeliTpanusoBaTb 3apsKeHHble NOBEPXHOCTU, TpebyeTcs 3HaUUTEIbHO GOMbLUee KO/IMYEeCTBO alapo-
MOHOB. XOTA MOHU3MPYIOLLME U3NYYEHUSI PAANOAKTUBHBIX BELLECTB U BHOCAT BKNAJ, B NPOLLECC FeHepaL aspouoHoB, 04-
HakKo OCHOBHbIM CMOCOGOM UX reHepaLuumn siBSieTCsl BbICOKOBO/IbTHAS KOPOHHAA MOHU3aLUMsa BO3fyxa, kKoTopas npotekaeT
B pe3y/fibTate CTONKHOBEHUS| HeATPasibHbIX MOJIEKY/T U 3/1EKTPOHOB, YCKOPEHHbIX 3/1EKTPUYECKMM NOMEM HanpPsHXEHHOCTbI0
6o0nee 3 MB/m (npy atmoctepHOM faBieHun).

A.2 3}'IEKTpI/I‘-IECKaFI noABUXHOCTb U WOHHbI/ TOK

Haxofscb B 3/1€KTPUYECKOM MoJsie HanpshkeHHOCTblo E. asponoH GyaeT nepemelyaTbCst ¢ NponopuuoHansHoi E
cpepHeli ckopocTbio Apeiida V.

v-k-E. (A1)

B K - 3/1eKTpuyeckas noABMKHOCTb aspovioHa.

[lnana3oH NOABWXHOCTU a3poOWOHOB 06bIYHO cocTasnseT 1-2 cm2/(B c) (kBagpaTHbIX CaHTUMETPOB Ha BOSbT-
cekyHay).

ECnu KOHLeHTpaumnio NoIOXUTENbHBLIX UOHOB B BO3AYyXe MPUHATL 3a M, UX NOABUXHOCTL - 3a /1. a 3apsaf - 3a e. To
anekTpnyeckoe none E 6yaeT Bbi3biBaTb 31€KTPUYHECKNI TOK B HanpasneHun E ¢ nnoTHOCTbIO/.

j =B-n-k-E = XE. (A'2>

KoHcTaHTa JI=BN-K Ha3blBAETCS NOMIOXMTENLHONM 3M1EKTPONPOBOAHOCTLIO BO3A4yXa W/N. YTO TOUYHEE, NONSPHON
3N1EKTPONPOBOAHOCTLI0 BC/IEACTBINE HASIMUUSA NOMOXUTENBHBIX MOHOB. OTpULaTeNbHblE NOHBI BYAYT ABUraTLCS B
MPOTVMBOMNOJIOXHYHO MO0 CTOPOHY, HO ypaBHeHue (A.2) MOXET 6biTb UCNOb30BAHO A5 NoAcUeTa NIOTHOCTY ToKa
oTpuLUaTesbHbIX MOHOB, €C/M B 3HAa4YeHWe B B3ATb MO MOAY/0. Takum 06pasoM, NI0OTHOCTb TOKa OT OTPULATENbHbIX
VOHOB Takxe 6yfeT B HanpaBIEHUU NOSS.

A.3 Tok HeliTpanusaunu

BoKpyr NO/THOCTLI0 OKPYXXEHHOFO MOHW3VWPOBAHHLIM BO3A4YyXOM Tefa Cc 3apsifoM ¢ hopMUPYEeTCs 3NEKTPUYECKOE
nosie, ¥ MOHbI BY YT ABUraTbLCA Kak Mo HanpaBAEHUIO K Tefly, Tak W OT Hero. XoTsi Nosie B pasHbIX TOUKaxX 1 HEOJHOPOAHO, HO
OHO Bcerga 6yAeT NponopuMoHanbHO 3apsgy . TOKOM HelTpanusauum Ha3blBaeTCcsl NPOTEKALNIA B HAaNpaBneHUn Tena
3NEeKTPUYeckuii ToK. 06YCNOBNEHHbIN ABUXEHNEM a3PONOHOB NPOTUBOMOJIOXKHOIO 3apagy ¢ 3Haka. DTOT TOK NPonopLmo-
HaneH 3apsagy g ¥ COOTBETCTBYIOLLEN, NPOTUBOMNOMOXHON MO 3HAKY 3/TEKTPONPOBOAHOCTU OKPYXAIOLLEro BO3AyXa.

A.4 CTeneHb HeliTpanusaunu

Ecnn aneKkTponpoBOAHOCTb OCTAeTCS HEU3MEHHOM, TO OTHOCUTE bHbI YpOBEHb HeliTpanu3auun 3apsiga byaeTt no-
CTOAIHHBIM U 3apsf 6yfeT 3KCNOHeHUWanbHO CTeKaTb C MOCTOAHHON BPeMeHW T. paBHON AW31eKTPUYECKOW NOCTOSHHON
Bo3ayxa €0, pa3feNieHHOol Ha ero 3/1eKTPONPOBOAHOCTb /:

T=cJX. (A3)

Heo6x04MMO OTMETUTb, YTO UMEHHO 3/1IeKTPONPOBOAHOCTb, & He KOHLEHTpaLuus aspovMoHOB onpejensieT cnocoob-
HOCTb BO3AyXa K HelTpanusauuun 3apagbl. Tak. B Cy4yaB BO3pacTaHWs KOHLEHTpauun aspo3o/ibHbiX YacTul, B BO3fyxe
(Hanpumep, Npu 3afbIMIEHNN) TPONCXOAUT CHUXKEHNE Ha NOPsAA0K U 6onee cpefHeli NOABMXHOCTA a3pPOMOHOB W. cnepo-
BaTe/IbHO. 3/IeKTPONPOBOAHOCTM BO34yxa. YMC0 Xe 3apshKeHHbIX YacTul, B egnHuLe obbema Bo3ayxa, T.e. KOHLeHTpaLuus
a3pPOMOHOB, NPU 3TOM MOXET OoCcTaBaTbCA 6osiee UM MeHee NOCTOAHHO BENUUYNHOA.
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A.5Y6bl/lb NOHOB 1 NoAaB/IeHNE NONA

B peanbHbIx yCnoBusx ypaBHeHue (A.3) HUKOTAA He BbIMOSTHAETCS TOYHO.

Bo-nepBbIx, npegnonaraeTcs, 4To Ha 3/1eKTPONPOBOAHOCTbL BO3fyXxa He BAUSIET npogecc HeliTpanusaymun. OgHako,
Hanpumep, B Cayvyae WOHM3aLuy BCero NoMelleHus, nomne, reHepupyeMmoe 3apsifaMu, KOoTopble JO/DKHbI 6blTb HelTpa-
IN30BaHbl. MOXeT MPUBOAUTL K YACTUYHOI y6bIIN MOHOB B BO3AyXe. YMEeHbLUEHNe Yncia NOHOB NPUBELET K CHUKEHUIO
3/1eKTPONPOBOAHOCTY BO34yXa, YTO B CBOK O4epedb MpuWBeAeT K 3amef/ieHuto npouecca HeiTpanusauuv 3apsifos Mo
CpPaBHEHUIO C YPOBHEM, MOJIyYEHHbIM NO ypaBHeHuo (A.3). BennunHa yb6biiv MOHOB HanpsAMYy 3aBUCUT OT BEJSIMYMHBI
cunbl Nons, hopmMUpyemMoro 3apskeHHbIM TenoM. Takum 06pa3oM, B C/lyHaB YBe/IMYEHUA KoNnyecTsa 3apafoBs, noanexa-
WMX HeliTpanusauum, CKOPOCTb HeliTpanu3aLmn CHUXKaEeTCs, YTO He OTPaXeHO B ypaBHeHun (A.3).

[laHHbI athhekT HauMeHbLIM 06pa3oM NPosABASETCA NPU UCNOb30BAHUN MOHN3ATOPOB, 060PYA0BAHHbIX BEHTU-
NATOPOM. UM UOHW3ATOPOB, UCMOJb3YIOLWMNX CXKaTblii ra3. YpoBeHb HeiTpanm3auuy B TakoM C/llyyaB B OCHOBHOM 6ygeT
3aBUCETb OT CKOPOCTU NOTOKA MOHN3NPOBAHHOIO BO3AyXa.

Bo-BTOpbIX, NpefnonaraeTcs, 4To 3apsHXeHHOe Te10 NOMIHOCTbIO OKPYXEHO NOHM3NPOBaHHbIM BO34yXOM. B cooTBeT-
CTBUM C ypaBHeHneM (A.2) none oT no6oii yacTn Tena byaeT BHOCUTL Bknag B TOK HeliTpanusauun. OAHaKo B peasibHbIX
YCNOBUAX 3TO MPaKTUYECKN HEeJOCTKMMO.

YacTb CMI0BbIX INHUIA NONA 3apafoB byaeT NPOXoAuUTL Yepes Te UK WHble N30N1pYIoLLMe OMopbl, 3akpenstoLmne
3apshKeHHOe TeNo. U. TaKUM 06pas3oM, He ByfeT o6ecneunBaTbCsl MOTOK HEATPANU3YIOLWMX YaCcTUL, Ha TeNo. ITOT ahpekT
HasblBaeTCA nojasneHnem nons. Ho gaxe ecnun Bce HENOCPEACTBEHHOE OKPYXEHME 3apsKEHHOTo Tesa ABAeTCs NpoBo-
OALWNMM. TO 61M3KO HaXoAsLWMNecs npeAmMeTbl BHE 3aBUCUMOCTM OT TOTO, SAB/IAIOTCA /1N OHWU U30NSTOPaMM WU NPOBOAHMKA-
MU. MOTYT (husnyeckn NpenaTcTBOBaTb a3povoHam U3 oTAanNeHHbIX ob6nacTeli nepeMecTUTbCA 418 TOro, 4TO6bl OCECTb Ha
3apsXeHHOM Tefle, YTO BHOBb NPMBOAMUT K YObI/IN MOHOB.

Ha npakTuke npv BblYUCAEHUN MOCTOAHHON BPEMEHU T He NpeAcTaBseTcs BO3MOXHbLIM y4ecTb U CKOPPEKTMPOBaTb
BCE OTK/IOHEHWS OT naeanbHoro ciyyas. O6bI4HO NPUXOAUTCA onpeAensiTb CNOCOGHOCTb MOHM3UPYIOLLErO 060PYAOBaHUSA
K HeliTpanusaummn akcnepMMeHTasibHO, B HACTOALEM CTaHAapTe paccMaTpuBaeTcs Takas MeToguka.

A.6 U3mepuTenbHasa naacTuHa u HelTpanunsauyms 3apsgos

N3meputenbHas nnactuHa UCNonb3yeTcst ANA onpeAeneHns cnocoGHOCTU MOHM3aTopa WU MOHU3MpYLoLLei ycTa-
HOBKM K HeliTpanusauum 3apsiga. MiameputenbHas nnactuHa coCTOMT U3 U30/IMPOBAHHON NPOBOASLLEN NAacTuHbl, KOTO-
pas MOXeT ObITb 3apskeHa [0 OnpeAesIeHHOr0 Ha4yasbHOTrO 3HAYEHWNA HANPSXXEHUA C NOMOLLbI0 BHELLUHEro yCTpoicTaa.
HanpsixeHue Ha NnacTUHe KOHTPONMPYETCA WM KOHTAKTHbIM CMOCOGOM MyTEM WCMO/b30BAHWSA 3M1EKTPOCTATUYECKOrO
BO/IbTMETPA UK. YTO Goslee NPeanoyYTUTENbHO, NyTEM U3MEPEeHUs 3NeKTPUYECKOro Nois GecKOHTaKTHbIM U3MepuTenem
nons.

Ecnn nsmeputenbHas nnactTuHa Haxo4uTCs B MOHU3MPOBAHHOI OKpyxaloleii cpefe, To CKOPOCTb HelTpanusauum
3apsf0B MOXET 6bITh OXapakTepu3oBaHa Yepes Bpems pas3psfa, TO eCTb BPEMS, 38 KOTOPOE HanpshKeHMe Ha NaacTuHe
CHWU3WTCA C NEepPBOHAYasIbHOTO YPOBHSA A0 ONpeaesieHHOro KOHEYHOro YPOBHS.

A.7 CoOTHOLWEHNEe Mexay BpeMeHeM paspaga I/I3MepI/ITe.I'IbHOI7I naacTHbl N BpeMeHeM paspaga
peanbHOro obbekTa

N3mepuTenbHas nnacTuHa npejHasHavyeHa Ans NnpoBefeHunst BOCNPOU3BOAUMbIX UCCIeA0BaHUI, XapaKkTepu3ayoLmx
CNoco6HOCTb MOHN3ATOPOB K HelTpanusaunm ctaTuyeckoro 3apsga. B kauectse namepuTenbHOW NAaCTVHbI UCNOMb3yeTcs
M30NMpoBaHHas, NPoBoAsLLas, KBagpaTHas naacTuHa co ctopoHamy 15 cMm. M3amepuTenbHas naacTHa MHOTOKPaTHO 3a-
psxaeTcs 40 onpeAesieHHOro ypoBHs. MNnacTuHa pacnonaraeTcs Ha HEKOTOPOM PaccTOSHUK OT 3eMAn AN obecneyeHns
MWUHUMasIbHOW eMKocTK 15 n® 1 cymmapHoit emkocTy 20 Nd npu NOAKIYEHUN BCEi MOHTAXHOWN COeAMHUTENLHOW Lenu
K U3MepuUTenbHON nnacTuHe. MameputenbHyo NaacTUHy, kak Npasuao, pacnonaraloT Ha paccTosHun 15 cm oT nccnepye-
MOI1 NOBEPXHOCTHU.

XoTa npeaoxeHHble XxapakTepucTUKM 1 NO3BOMAIT NoayyaTb BOCNPOU3BOAMMbIE pe3yNbTaTbl, O4HAKO Takue Xxa-
pPaKTepUCTUKN. NONYYEHHbIE B ONpeAeieHHbIX YCIOBUSAX U AN onpefeneHHbIX 06bEKTOB, He BCeraa B Lie/IoM 04HO3HAYHO
onpeaenalnT cCnocobHOCTb MOHM3aTOopa K HeliTpanusaummn 3apsaaoB B MHbIX YCI0BUAX UK Ha APYTMX 06BbeKTax, NOCKOIbKY
Ha BpeMmsi HeiiTpann3auuy okasbiBaloT BAUSHWE pas/iMyHble napaMeTpsl.

Ha 06Lyto 31eKTpoeMKoCTb 06beKTa, Tak Xe Kak U Ha anekTpuyeckoe nosne, co3gaBaemMoe 3apsfammn Ha o6bekTe,
BNVAIOT pa3mep, popMa M NOMoXeHVe 06beKTA NO OTHOLWEHUO K 3eMne. O6GBbEKTbl ¢ 60/bLIEN 3NEKTPOEMKOCTbLIO CMo-
COGHbI HakoMWUTb 6Gosbllee KONNYecTBO 3apada, YTO NPUBOAUT K 6OMblIeMy MO CPaBHEHUIO C NAACTUHOW eMKOCTblo 20
nd. BpeMeHU nx HelTpanusaumm. Tak kKak aaponoHbl NPUTATMBAIOTCA K 06bEKTY Noj AeiAcTBMEM 3/1eKTPUYeckoro nons,
€ro MHTEHCMBHOCTb U HanpasneHue Takke BAUAIOT Ha BpeMs HelTpanusauun. Pacnpegenexve 3apsija Ha NpPoBOAHUKE
oT/IMYaeTCs OT pacnpefeneHunst Ha N30NSTope Takol xe hopmMbl, 4TO NPUBOANT K PA3HbIM 3/IEKTPUYECKUM MOMAM OT 3TUX
06bekToB. MpoBoaALMe 06bekTbl MOryT 061a4aTh 31EKTPUYECKM CONPOTUBIEHNEM MO OTHOLLEHWIO K 3eM/1e, YTO Takke
okasbiBaeT BNMAHME HA BpeMs HeilTpanusauum sapsga.

Apyrumun siBNeHnsMU, OKasbiBalOWMMKN BUSIHUE HA BpeMs HeliTpanusauumn, aBnsaTca s ekt nogasneHns nons
N Hanmune ApYyrux 3apsbkKeHHbIX WaN 3a3eM/IeHHbIX 06beKTOB N0o6M30CcT OT 06bekTa, nognexalero HeTpanusauyuu.
MopaBneHne Nonsi NPOUCXOANT NMPU HAXOXAEHUN 3apsHKeHHOro 06bekTa B HENoCpeACTBEHHON 6/IM30CTH OT 3a3eMNEHHbIX
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NPOBOAALLMNX MOBEPXHOCTEN. YacCTb 3/1IEKTPUYECKUX CUTOBLIX IMHUIA OT 3apsiga ByAeT orpaHNuMBaThLCS 3TON 3a3eMIeHHO
NOBEPXHOCTbIO, YTO NPENSATCTBYET OCAXAEHNIO a3POVNOHOB Ha 3apsXKEeHHbI 06bEKT. AHAMOTUYHO U ApYTe 3apsKeHHble
UMK 3a3eMJIEHHbIe 06bEKTbI ByAYT U3MEHATb ANIEKTPUYECKUE NOS U NPUBOAUTL K 06E4HEHNIO KOHLLEHTPALWUY NOHOB B6KU-
31 NoANexatlero HeliTpanusayum o6bekTa.

MOXHO C YBEPEHHOCTbIO KOHCTATWPOBATb, YTO XOTH MPUMEHEHWE U3MEPUTENIbHOW NNacTUHbI U oBecneyvBaeT
eIMHO06pa3sHbIl NOAXOA K NCCNEef0BaHNI0 TEXHUYECKUX XapakTePUCTUK MOHN3ATOPOB, OHAKO 3TO YCTPOWCTBO He npe-
[oCTaBNsieT AOCTATOYHO MOMHOW MHOPMALUM OTHOCUTENBHO TEXHUYECKNX XapakTepUCTWK MO HelTpanusauyum Bcex
BO3MOXHbIX 0GbEKTOB. PekomeHayeTcsi B C/y4asx 0CO6bIX KPUTUYHbIX TPeGOBaHWA OTHOCUTENBHO OCYLLEeCTBEHNS
3/1eKTPOCTATUYECKOTO KOHTPO/IS UCMO/b30BaTh WMHble, He paccMaTpuBaeMble B HACTOSLEM CTaHAapTe Cnocobbl u3-
MepeHUs BpeMeHn HeliTpanusauum 3apsfa Ha KOHKpPeTHbIX 06bekTax. Tak. Hanpumep, 06bIYHO ANA ITUX Leneil Wwupo-
KO MCNO/b3YTCS N3MEPUTENN 3NEKTPOCTATUUECKOTO MOMA WU 3/EKTPOCTATUYECKME BONLTMETPbI. OfHAKO HEOBXO04MMO
MMeTb B BUAY, YTO YXe camo 1o ce6e NpucyTCTBUE Takux NpuGoOpPoB B 30HE NPOBEAEHUA UCTbITAHUI OKasblBaeT BAUSHME
Ha BpeMs HelTpanmsauuu.

A.8 HanpsxeHune cmeLLeHns

Ecnu reHepauus ¢ NOMOLLbI MOHM3ATOPa NOMOXMUTESbBHBLIX W OTpULATE/IbHbIX a3POMOHOB He c6anaHcupoBaHa, To
nomelleHHbI B 061aCTb ero BO3ZAeiNCcTBUA NpeaMeT MOXeT HakannBaTb 3/1eKTpUYecknii 3apag. B cnyyas M301MpoBaHHO-
o NPOBO/HMKA 3TO NPUBOANT K NOSIB/IEHUIO ONPEAEIEHHOO 3/IEKTPUYECKOTO HANPSKEHNS N0 OTHOLIEHUIO K 3eMne. Takoe
Hanps)XeHne Ha3blBaeTCsl HanpsXXeHneM CMeLLEeHNs U MOXET ObiTb U3MEPEHO C MOMOLL LI U3MEePUTENbHOM NNACTUHbI.

A.9 MoAaroToBKa 30HbI UCNbITAHWU

Mpw oLeHKe MOHW3MPYLOLLLEero 060py0BaHNA 0CO60€e BHUMAaHWE JO/MKHO GbiTh yAeNeHO NoAroTOBKe 30HbI UCbITa-
HWiA. B 30He UcnbITaHWii YCNOBUS OKpYXatoLei cpefbl He fO/MKHbI UBMEHSTLCA. Takne n3MeHeHUs YCNI0BUI okpyxatowei
cpeAbl MOTyT 6bITb Bbi3BaHbl BK/TOYEHWEM U BbIK/IIOYEHNEM CUCTEM KOHAULMOHUPOBAHNSA BO3AyXa, N3MEHEHNEM BO3AyLL-
HbIX NOTOKOB BC/MEACTBME OTKPbIBAHUS WM 3aKPblBAHUS OKOH W ABEpell, NepemMelleHnem nogeli uam o6opysoBaHus B
HenocpeACcTBEHHO 6/M30CTU OT MecTa NPOBeAEHNUs MUCMbITaHWi 1 T.N. 30Ha UCMbITAHUI [OMKHA HAXOAWUTLCA B TakoMm
MecTe, B KOTOPOM OTCYTCTBYIOT BO3YLUHbIE NOTOKM, CMOCOGHbIE NEePeMeLLaTh a3pPOMOHbI B HANpPaB/ieHUN OT U3MEPUTE b-
HOW NNacTuHbI.

A.10 lMNMepeHoC NOHOB B NOTOKe BO3AyXa

A3pOVOHbI 06bIYHO MepeMeLlalTCcs noj AeiCTBMEM ABYX MeXaHW3MOB: NepemMelleHne Nnoj BAUSAHWEM 3NeKTpu-
Yeckmnx Cus. co3gaBaeMblX INEKTPUYECKUM MOMeM, a Takke MexaHnyeckoe nepemelleHne, 06ycnoBeHHOe ABUKEHNEM
BO3AYLIHOro notoka. CyljecTBoBaHMe Takux MEXaHU3MOB NepeMeLleHns NPMBOAUT K ABYM MPUHLMNNANBLHO pasHbiM Me-
XaHu3mam HeliTpanusauymu 3apaga Ha o6bekTax nog AelicTBMem asapovoHnsauun. B nepsom cnyyas ABUMXEHWE N NPUTATK-
BaHNe reHepmpyembiX NOHM3aTOPOM a3pOMOHOB 06YCOB/IEHO 3/IEKTPUYECKMMU CUNamMn, CO3AaBaeMbIMi 3/TIEKTPUYECKUM
nosiem 3apseHHoro o6bekTa. [jn1a peanusaunm Takoro MmexaHuama, kak npasuso, 4OCTATOYHO pasmMecTuTb NOHU3aTop 1
3apsHKeHHbI 06bEKT HACTOMbKO 6/IM3KO APYr OT Apyra, YTo6bl MepBbIii HAXOAUICS B 3/1EKTPUYECKOM NoJsie NMOoCeAHero.
BTOpoii MexaHW3M 3aknioyaeTcs B 3axBaTe a3pOMOHOB NOTOKOM BO3Ayxa 1 NepeHoce UX K 3apsxeHHOMY 06BbEeKTY, rae yxe
1 NOAK/IOYAITCS 3/1eKTpuyeckne cusbl. Takoil MexaHn3M No3BO/seT pasmelaTb MOHU3ATOP Ha HEKOTOPOM PacCTOSHUW
0T 06bekTa Npu ycroBMK, 4TO NOTOK BO3Ayxa OT MOHM3aTopa ByAeT Hanpas/ieH NPSMO Ha 06bekT.

Mpu uncnbiITaHMAX C UCMOMb30BAHMEM NOTOKA BO34yXa, HaCbILWEHHOro apovoHamMu, HeobXoAWMO MPUHMMAaTb BO
BH/MaHWe cnefylolime BaxHole 06CTOATENbCTBA. [epBoe U3 HUX - PeKOMOBMHALMA a3pONOHOB - 3akK/1lo4aeTcs BO B3auM-
HOM 3/1EKTPMYECKOM B3avMOAENCTBUN MOMTOXUTE TbHBIX 1 OTPULLATENIbHbIX a3POMOHOB. VIOHN3MPOBaHHbIN BO3AYX Xapak-
TepusyeTcs kpaliHeil HecTabunbHOCTLIO. [IpyrMMu CnoBamu, B TeHEHNE KOPOTKOro MPOMeXyTka BpeMeHW pa3HO00NAPHbIe
a3pOUOHbI MPUTSAHYTCA APYT K APYTY U. PEKOMOUHMPYS, 0OMEHAIOTCS 3apsAfaMmn 1 paccetloTcs Kak HeliTpasibHble MOJIeKybl.
VIMeHHO peKoMGUHaLMsA NPUBOAUT K TOMY, YTO BPEMA HelTpanm3auuy yBenminaeTcs ¢ yBeinyeHnem paccTossHUA Mexay
MNOHN3ATOPOM U 3apPsHKEHHbIM 06bEKTOM UK C YMEHbLUEHNEM CKOPOCTM BO3AYLUHOTO MOTOKa.

BTopas BaxHas OTMYMTENIbHAs 0COGEHHOCTb NOTOKA MOHM3MPOBAHHOIO BO3fyxa 3ak/ilo4yaeTcs B TOM. 4TO nepe-
MeLLalLWminca NOHN3NMPOBaHHbI BO3A4yx caM Nno cebe cnocobeH K HeWTpanusaunn. Ecnm 3apshkeHHbl 06bEeKT Wan us-
MepuTefnbHas NaacTuHa He pasmelleHbl HenocpeACTBEHHO B HanpaB/eHUN NOTOKa NOHM3NPOBAHHOTO BO3AyXa, TO Bpems
HeliTpanusaunu, kak npasuno, bygeTt Benvko. Ecnu namepuTtenbHas naacTMHa HaXoAUTCA Ha Kpakw WaW rpaHuue nortoka
MOHU3NPOBAHHOIO BO3AyXa, NokasaHus BpeMeHW HeliTpanusauuun 6yayT HecTabuibHbl U 6yayT oTAnYaTbCs NA0X0l BOC-
NPOU3BOANMOCTbIO. BaXHO yyecTb, UTO M3MEPEHMSA BPEMEHN pa3psga Ha Kpaw Wav rpaHuue noToka MOHU3MPOBAHHOTO
BO3JyXa KpaliHe 4yBCTBUTE/NbHbl K Maneilnm N3MeHeHUAM B perynvMpoBkax MOHW3aTopa, B MeCTOMO/IOKEHUN NOHM3a-
TOopa. B MECTOMOJIOXKEHNN 1 OpUEHTaLUn N3MepPUTENbHOW NAacTUHbI B UCMbITaTe/lbHOM cTeHae. O6bekTbl UAn ycroBus,
okasblBalLLMe BAVNAHNE Ha MOTOK MOHM3MPOBAHHOIrO BO3JyXa B UCMbITaTeNbHOM CTeHAe, 6yAyT okasbiBaTh elle 6onbliee
B/IVSIH/E Ha NpoLLecc M3MepeHns BpeMeHn pa3psga, NPOBOAMMbINA Ha rpaHuLe NoToka MOHU3MPOBaHHOro Bodgyxa. MNpu-
Mepamu Takux 06bEKTOB U YC/I0BWIA IBNAIOTCS, HANpUMep, HaaMune CcTeH B HeNocpeACcTBEHHOW 6/1M30CTM OT 30HbI UCMbI-
TaHWil N BO3AYLHbIE MOTOKMA OT CUCTEM KOHAULMOHNPOBAHUS WM NepeMeLleHns fohei B HenocpeacTBEHHOW 61130CTn
OT 30Hbl UCMbITAHWIA.
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A.11 MNpenaTcTBMA NOTOKY BO3Ayxa B6AU3N N3MEpPUTEbHOM NNacTUHbI

AhheKTUBHOCTb MOHM3ATOPA MOXET 6bITh CHIXEHA U3-38 BO3HUKHOBEHWSI MPENsTCTBUI NOTOKY BO3AyXa Mexay 1o-
HM3ATOPOM U 3aPSHKEHHBIM 06LEKTOM. Mexay MOHU3ATOPOM M U3MEPUTESIbHOM NIACTUHON NPEnsATCTBMIA BbiTh HE LO/KHO.
TpPYAHOCTU MOTYT BO3HWUKHYTb C UCNO/Ib3YEMbIM B MPON3BOACTBEHHOM NpoLecce 060pyf0BaHeM, HanpuUMep ¢ MUKPOCKO-
namu uav MaHunynsTopamu.

MNpenaTcTBUEM K AOCTaBKe a3pOMOHOB TakXe MOXET BbICTyNaTb OTK/IOHEHWE MOToka Bo3gyxa. Oco6oe BHUMaHue
[O/MKHO 6bITh 06paLLeHo Ha HaxoAsLeecs No6M30CTM OT 30HbI UCTLITAHWI 060PYA0BaHUE, T.K. OHO MOXET Bbl3BaTb BO3-
HUKHOBEHWE TYp6Y/IEHTHOCTY BO3AyXa W HanpasfieHne NoToka a3pOVOHOB He Ha M3MEPUTENbHYI0 NAACTUHY.

A.12 3hdhekT 3acTos Bo3gyxa

OTOT NHTepecHbIi adhhekT HabnogaeTcs NpyM HanpaBieHWN NOToka BO3AyXa MPSIMO Ha MI0CKOCTb U 3aknovaeTcs
B TOM. YTO MOTOK BO3AyXa «MpuUKIenBaeTCcs» K NOBEPXHOCTU. [laHHOB SiIBIEHWE MOXET UMeTb MeCcTo B YyCTPOcTBax Ans
c03/jaHns NOTOKa NOHN3MPOBAHHOIO BO3Ayxa. B cnyyae nofBecHbIX NOHM3ATOPOB 30Ha 3acCTOs NOTOKA WOHWU3MPOBAHHOMO
BO3flyxa MOXeT 06pa3oBbiBaTbCA y paboueil noBepxHOCTWN. ITa 30Ha 3acTos 06bIYHO UMEEeT TOJILWUHY HEeCKOIbKO CaH-
TUMETPOB U MOXET NPOCTUpaTbCA Haj BCe paboueil NOBEPXHOCTbIO (BKMuYas Te 061acTu, Ha KOTopble NOTOK BO3gyxa
HEenocpeACTBEHHO U He HanpaBfieH). NS Toro YTobbl y3HaTb, HACKO/bKO 3TOT aheKT NPOABNSAETCA Npu onpeaeneHHOM
NoMI0XEHUN NOHM3ATOpa, HE06XOAVMO PacnoNOXNTb U3MEPUTENIbHYI0 NNacTUHy 6vke Kk paboueii noBepxHocTu. Ans Ha-
61t04eHNs ABNEHNS 3aCToA He06X04MMO, YTO6bI N3MepUTeNbHAas NnacTuHa Gblaa pacnosioxeHa HenocpeAcTBEHHO B 30He
3acTos NoTOKa MOHW3MPOBAHHOrO BO3dyxa. B cnyyae Hannumnsa 30HbI 3aCTOA NOTOKA MOHWU3MPOBAHHOIO BO3Adyxa Npw npo-
BeleHUN nccnesoBaHunii C NOMOLLbI U3MEPUTESNbHOW NAACTVHBLI, PACNONOXEHHOW Ha BbICOTE HECKOJIbKUX CAHTUMETPOB
oT paboyeli NoBEPXHOCTH, Bpemsa paspsja byaeT COOTBETCTBEHHO KOpoYe M ocTaBaTbCsi NPUMEPHO OAUHAKOBbLIM BAO/b
BCell paboueli NOBEPXHOCTU.

A.13 ICTOYHVKN HETOYHOCTU U3MEpEHNiA
A.13.1 CnyuaiiHas N3MEHUYMBOCTbL BPEMEHU pa3psaja

[.nA BOCNPON3BOAMNMBIX UCMbITAHUI BpeMeHU pa3psja MoXeT HabnioaaTbCa U3MEHUYMBOCTL JaXe Npy Npounx pas-
HbIX YCNoBuUsiX. [0 3Toi NpuynMHe 06bIYHO HEOGXOANMO NMPON3BOAUTL NOBTOPHbLIE UCMLITAHUS B TOW UM MHOI TOUYKe M3Me-
PeHunii 1 NPUMEHATb yCpesHeHne Unmn ctaTuyeckne Noaxofbl Npy 3anucy pesynbTaToB UCCeA0BaHNA BpEMEHN paspaga.

A.13.2 130nAumna nNacTuUHbI

[axe B BO34YLWHOI cpege, MOHMU3aLMs KOTOPOIi He yBesiMdeHa nyTeM npoBeAeHUst MeponpusiTUii Mo UCKYCCTBEHHOIA
MOHU3aALMU, UCCIEL0BAHNS C MOMOLLbI0 U3MEPUTENLHOW NAACTUHBI ByAYT NOKa3biBaTb, YTO NPOTEKAET HU3KOI(EKTUB-
HbI Mpouecc HelTpanmsauumn 3apaga. MpuUurHO TOMY MOTYT C/TYXUTb Ha/IMuMe eCTECTBEHHbIX a9PONOHOB (CO3AaHHbIX
cnyyvaiiHbiMU pagnoakTMBHLIMU pacnagamu); yCr0BUs OKpyxXatoLeii cpefbl, XapakTepu3yioluecst OTHOCUTENbHOM BiaX-
HOCTbI0 Bo3Ayxa Gosee 50 %; HeugeanbHble U30M1ATOPbl. COOTBETCTBYIOLLEE BPEMS paspsifia U3BECTHO Kak camopaspsij
WU XapakTepusyeT KauyecTBO M30/1ALUM U3MEepUTesIbHONM nnacTuHbl. Bpems camopaspsifa 4O/MKHO 6biTb 3HAUUTENbHO
60/IblIE BPEMEHU paspsiga M3MepUTESIbHOI MIACTUHbI, T.K. B MTPOTUBHOM C/ly4aB pesy/ibTaTbl U3MEPEHU OKaXyTCs He-
TOUHBIMMU.

A.13.3 HanpsxeHue 3apsagku

Bpems paspsifa 06bl4HO onpeAenseTca kak BpeMs, HeobxoAnMoe ANs paspsaku U3MepuTenbHON NaacTuHbl C Ha-
YyanbHoro (06bIvHO 1000 B) fo koHeuHoro (06bi4HO 100 B) ucnbiTatenbHOro HanpsxxeHus. MepBoHavyanbHOe HanpsXeHne
3apAgku (HanpshkeHve, 40 KOTOPOro n3meputesibHas naacTuHa 3apsxaeTcs 419 NPOBeAeHNA UCMbITaHWUIA) YacTo He KOH-
TPONUpyeTCA. 3a UCK/I0YEHNEeM Cyyaes, Korga HeobxoanuMo y40CTOBEPUTLCS, YTO ero 3HaYeHne NpeBocxoAuT no Benu-
Y/HEe HavasibHOe UCMbITaTe/IbHOE HanpshxeHue.

MockonbKy BpeMs paspsfa u3mepsieTcsi 0T HavyasIbHOTO UCMbITATE/IbHOrO HaMpsXeHUs, 4acTo 3HavyeHne nepeoHa-
YanbHOro 3apsaAHOro HanpsHXKeHWa He UrpaeT CyLeCTBEHHOW ponn. Tem He MeHee 3aMeTUM, YTO 60/1ee BbICOKOe NepBoHa-
YyanbHOe 3apsijHoe HanpshxeHue npueefeT Kk 6onee fnnTenbHOMYy pa3psagy. Takum ob6pasom, B Lensx obecneyeHns egu-
HoOGpasus. Bce NccnefoBaHns JO/MKHbI NPOBOANTLCA OT OHOMO M TOTO Xe NepBoHaYa/lbHOro 3apsAAHOI0 HanpsXXeHus.

A.13.4 MaTepuanbl B HenocpeACTBEHHOI 6/M30CTU OT U3MEPUTENBHOW NAACTUHbI

M3onupytoume marepuasbl, pacrnonoxXeHHble B6M3KN M3MepMTeﬂbHOVI nAacTUHbl, MOTYT NOBNATb Ha TOYHOCTb U3-
MepeHna HanpsaXXeHna cMelweHna. Oco60ro BHUMaHNA 3acCnyXunBarT U30/IATOPLI, HanpumMep naacTtMmacchl, KOTOpbie MOTYyT
ncnonb3oBaTbCA Npu nposeneHnn ncnbiTaHni ANnaA 3aKkpenneHua VI3MepMTeﬂbHOI7I nnacTuHel. EcNn gna 3akpenneHus us-
MepVITeﬂbHOI7I naacTUHbl UCNOoNb3yeTCcA njiacTMacca unn nnactmaccoBblie 06beKTbI NPOCTO NPUCYTCTBYKOT PAAOM C usme-
pMTeﬂbHOIZ NNacTUHOW, 3NeKTpocTaTtmyeckme 3apsaabl Ha njaacTMmacce MOryT NoB/NATL HA TOYHOCTb U3SMEPEHUA Hanpsxe-
HUSA CMelleHus. Takoe B/INSSHNEe MOXEeT 3aBUCeTb OT BpEMEHU U UMeeT 0CO6EeHHO 60/bLLOE 3HAYEHNE B TeX cnydasx, korga
Hanps>XXeHne cMeLleHnsa CTpeEMUTCA K HYHo. 31'IeKTDOCTaTl/IHeCKVIe 3apAafbl Ha n1acTMacce MOryT nNoABATLCA BCieACTBUE
I'IpI/IKOCHOBeHI/Iﬁ npun HenocpencTBeHHOM 06pau.|,eH|/|V| C UcnbiTaTeNIbHOW CXeMol nnm Bcnepcrteune BO3,CI|eI7ICTBVIFI WOHWN3N-
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poBaHHOroO BO34yxa BO BPEMSI U3MEPEHUSA BPEMEHU pa3psaga. A5 NpoBeAeHUs TOUHbIX U3MEPEHUIi BaXHO, YTOObI 30Ha,
HenocpeACcTBEHHO NpunerawLLas kK usmepuTesnbHO nnacTuHe, 6bina cBOGOAHONM OT Bcex MaTepuanos. Ecnu npucytcTeue
nnacTmacc Hen36exHo, peKoOMeHAYeTCsl, UTO6bl OHW Bbl/IN 3/TEKTPOCTATUYECKU PaCCENBAOLMU.

A.13.5 MNpoune ycTpoiicTBa, reHepupyloL e nose B 30He UCMNbITaAHUNA

B 30He NpoBeAEHNS UCMbITAHUI HE AOMKHO ObiTb YCTPOICTB, FEHEPUPYIOLNX INEKTPUYECKOE MOSE: MOHUTOPOB
KOMMNbIOTEPOB, HEKOTOPbLIX TUMOB UCTOYHUKOB CBETA, TEXHO/IOTMYECKOTO 060PYA0BaHUS N YCTPOWCTB, reHepupyLmx 3a-
pagbl BCneacTBUe TpeHus (HanpumMep, KoHBeliepoB). MpoBefeHNe UCMbITaHWA B6U3M NOAOGHLIX YCTPOWCTB MOXET UC-
KasnTb UXx pesynbTathl. JIloOble HE3KPaHUPOBAHHbIE BbICOKOBO/bTHbIE YCTPOWCTBA MOTYT reHepupoBaTh Nossi, BAUAL e
Ha TOYHOCTb MOKa3aHWil NPW UCNONb30BAHNU N3MEPUTENBHON MNACTUHBI.

A.13.6 BnusiHue HanpshKeHUs CMelleHns Ha Bpemsi paspsga

HanpsixeHue CMeLLeHNsl MOXEeT BNWATbL Ha pe3y/bTaTbl U3MEpPeHUs BpEMEHU pa3psifja. ITO NPOABASAETCA Kaxblii
pas, Korga CyLiecTBYylOT 60/blUVe pa3nnuus B pesybTaTax M3MepeHns BpeMeHy pa3paga NofoX1TeIbHON 1 oTpuuatenb-
HOl nonsipHoCTel.

BnusiHne HanpsikeHWs cMeLLeHns Ha BpeMs paspsija CTaHOBUTCS elle 60/blue Npy N3MepeHun BpeMeHn paspsaga
[0 3HauyeHnii 10 B 1 MeHee. Takue M3MEPEHNUs MOTyT nNoTpe6oBaTbCsl NPU UCNO/Ib30BAHUN MOHU3ATOPOB B6/IM3N CBEPX-
YyBCTBUTE/IbHbIX K CTATUYECKOMY HAaMpshKeHUI0 YCTPOMCTB. B aTOM cryyae 3HayeHue HanpsXKeHus CMeLlleHus faxe B
5 B MOXET 3HAaUMTe/IbHO UCKa3UTb pe3y/ibTaTbl U3MEpPeHUss BpeMeHu paspsifa. Kpome Toro, HE06X04MMO paccMoTpeTb
CTabUNbHOCTb M TOYHOCTb NOKA3aHUI CaMOoil CXxeMbl U3MEPUTENbHOW NaacTuHbl. J1lo60i gpeiid A HeTOYHOCTb YCTaHOB-
KW HYNs M3MepuTeNbHOM NNAcTUHbI NPUBOAUT K HEBEPHLIM pe3ysibTatam U3MEPEHUS Kak HanpshKeHUs CMeLLeHus, Tak 1
BpeMeHN paspsaja.

A.14 BaXHOCTb TEXHUYECKOTO 06CMYXUBAHUS MOHU3UPYLOLLEero 060pyAoBaHNs

Ana nopfepxaHus onTuMasnbHOW pa6oToCNoCOGHOCTHN A1 BCEX MOHM3ATOPOB TpebyeTcs NpoBejeHne nepuognye-
CKOl OYMCTKU MMM 3aMeHbl U3nyyaTeneii. Pa6oTocnoco6GHOCTL MOHM3ATOPa C TOUKW 3pPeHUs HelTpanusaunmn anektpuye-
CKUX 3apafoB AO/MKHA pPerynsapHo npoeepaTbes (CM. pasgen 5).

BOMbLWWNHCTBO PaAM0aKTUBHbIX UCTOYHMKOB TPEBYIOT NEPUOANYECKON 3aMeHbl B LENsiX NoAgepXxaHns pa6oTocno-
COGHOCTU U YAOB/IETBOPEHUSI YCTAHOB/IEHHbIX HOPMATUBHbLIX TPEGOBaHWIA.

Bce BbICOKOBO/IbTHbIE M3/lyyaTeny WOHOB MOTYT NOABEPraTbCs KOPPO3UU M HAKOMMEHWIO HA HUX 3arpsi3HAIOLLMX
BellecTB. TpebyeTcs NpoBeAeHNe Nepuoanyeckoli oUncTku nanydateneil. CocTosiHue usnydateneii - 310 HeMasioBaXKHbI
thakTop pa6oTOCNOCOGHOCTN BCEW MOHM3MPYHOLLEH CucTEMbI.

BaxHo, 4To6bl NCMOMb3yeMble B MOHU3aTopax (Kak ¢ paAnoakTUBHbIMU UCTOYHUKAMM, TaK U B 3NIEKTPUYECKUX) BEH-
TUNATOPbI U OUNBLTPLI NEPUOANYECKU NPOBEPSNNCL HA NpeAMET o6ecneyeHns Tpebyemoli NPpoM3BOANTENILHOCTU NOTOKA
BO3Ayxa. Cnoco6HOCTb MOHM3ATOPaA K HEelTpanusauun aneKTpMYeckoro 3apsja HanpsMyto 3aBUCUT OT 06beMa MOHNU3KPO-
BaHHOTO BO34yXa, [,OCTABNSIEMOr0 HENOCPEACTBEHHO Ha OGBEKT, Nognexalyuii HeliTpanusayuu.

Mepes HayasloM UCMOMb30BaHWS MOHM3ATOPa AO/IKHbI 6bITh paspaboTaHbl NaaH U npoueaypbl NPoBeAeHNA Npea-
YyNPeAnTeNIbHOrO0 TEXHUYECKOTO 06CNYXMBaAHUSA. Tak Kak MOHN3aTOPbl YAaCTO UCMOMb3YHTCA B «KPUTUYECKMX» paBoumnx 30-
Hax. TpeGoBaHUsi N0 TeXHUYECKOMY OGCNYXMBAHUIO LO/MKHbI 6biTb BK/OUYEHbl B TEXHMYECKOE OMNucaHue Wau nacnopt
1oHu3aropa.
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Mpunoxexne b
(o6sa3aTenbHoe)

MeTog U3mMepeHna eMKocTu
VISOI'WIpOBaHHOVI I'IpOBO,CI,FILLI,eVI nnacTUHbI

B.1 Cnoco6

OnuvcaHHbI HKe cnocob No3BoNseT N3IMepuTb EMKOCTb M30/IMPOBAHHON NPOBOASALLEN MAACTUHBI C TOYHOCTbIO 5 %.

MCMo/b3ys NPV 3TOM UCTOYHWK MUTAHNA 1 KyNoHMeTp. EMKOCTb NnacTuHbl onpegenseTca kak
Cc=0/V, (b.1)

rae Q - 3apsAg nnacTuHbl. Kn.

V - HanpshkeHue Ha naacTuHe No OTHOLWEHWIO K 3emie. B.

C- eMKOCTb NNacTWHbl N0 OTHOLIEHUIO K 3eMne. ®.

HanpsxeHne Ha nnacTuHe 3agaeTca UCTOYHMKOM NuTaHus V, a 3apsg O n3mepsieTcs ¢ NOMOLWbo KynoHmeTpa. OT-
HOLUEeHWe 3TUX ABYX Be/INYMH, cornacHo ypasHeHus (b.1) gaeT eMKOCTb 1301MPOBaHHON NPOBOASALLENA NNacTUHbI.

Ecnn o6wasn emMKoCTb UCMbITaTe/IbHON Lenun, BKAYas nnacTvHy, pasHa (20 +2) nd. 3a V 6yaeT y406HO NpUHATL
HanpshxeHne 100 B. Hanpsixkenme 100 B Ha npoBoAsuieli nnacTuHe emkocTblo 20 n® npuBaguT K 3apagy B 2 HKN Ha nna-
cTuHe. CTaHAApPTHbIV KyTOHMETP MOXeT U3MepPUTb 3TOT YPOBEHb 3apsfa C TOYHOCTbIO 2 %.

B5.2 O6opypoBaHue

[ns n3vmepeHuii TpebyeTca fBe eAVNHWLbI KanMGpoBaHHOro o60py0BaHus. Bo-nepBbiX, 3TO UCTOUYHUK NUTAHUSA C
pPeKoMeHA0BaHHbIM BbIXOAHbIM HanpsxeHnem V B npegenax 80-120 B v norpelwHocTbio 3aAaHnsa HanpshkeHns He 6onee
2 %. BenuunHa Toka [aHHOrO UCTOYHMKA A0/IKHA OblTb OrpaHnyeHa BesmunHoil 100 MKA. BO-BTOpbIX, 3TO KY/IOHMETp C
AnanasoHoOM n3MepeHuit He MeHee 3 HKN 1 paspeleHnem + 0.02 HKn.

5.3 MeToguka

3apsaxaloT N1acTuHy [0 YPOBHA V, KpaTKOBPEMEHHO AOTPOHYBLUUCH [0 HEe LYyNoM UCTOUYHMKa nuTaHna. CHumatoT
3apsag ¢ NNacTuHbl, AOTPOHYBLIMCL [0 HEe LyNnoM Ky/loHMeTpa. CHUMatoT nokasaHusa 3apsifa. [MoBTOPAOT onncaHHble
Bbllle AelicTBuA 10 pa3 v onpeAensioT cpefHee 3HauYeHne n cTaHAapTHOe OTK/IOHeHVe. Huke npueejeH npumMep pesysb-
TaToOB NPUMEHEHUS [JAHHOW METOAMKM NpuW onpefesieHun eMKOCTU NpoBoAsW e nnacTuHbl pasmepom 15 x 15 cm. Ansa
obecneyeHnss BOCMPON3BOANMOCTN OMUCAHHON METOAMKM CTaHAapTHOe OTK/IOHeHWe onpeAeneHns eMKOCTU He JO/KHO
npesbiwath 0.5 N®. TUNUYHbIE OWKGKN, NPUBOASALLME K NOTPELUHOCTAM U3MEPEHWA, npuBeaeHsbl B B.5.

B.4 Mpumep

OnucaHHaa Bbllle MeToAMKa WCNoMb30Basach A1 U3MEPEHUS eMKOCTU M30MPOBaHHOI NpoBoAsLLeli NnacTuHbI
pasmepom 15 x 15 cM. TONLWMHOW 6.25 MM. pacnonoXeHHoW Ha paccTosaHuy 18.75 MM Hag, 3a3eM/IeHHOl nnacTuHoi 15 x
15 cm. Bce M3MepeHus NpoBOAUANCE NO OTHOLIEHWIO K 3emsie. PesynbTathl 10 namepeHuii 3apsiga nnactuiel Q (cm. 6.1).
3apshkeHHoW go BenmuuHbl V (100 B), a Takke BblYMCNEHHbIE C NOMOL b0 ypaBHeHus (b.1) 3HaueHns emkocTu C npuse-
AeHbl B Tabnuue B.1.

Ta6nuua B.1- Mpumep pe3ynbTaToB U3MepeHnii

vV B O, MKn C.no
100 1.94 19.4
100 2.03 20,3
100 1.98 19.8
100 1.97 19.7
100 1.98 19.8
100 1.99 19.9
100 2.00 20.0
100 1.99 19.9
100 2.00 20.0
100 2.02 20.2

CpepfiHee 3HaueHe eMKOCTU COTNIacHo pesynbtatam Tabnuupl .1 paHo 19.9 n®, cTaHAapTHOE OTKIOHEHMe - 0,25 nd.
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B.5 TunuyHbie owmnbKu
B5.5.1 VicnbiTaTenbHOO 060pyAOBaHue

CBA3aHHYI0 C UCNblTaTe/IbHbIM 060pyAOBaHeM N Hanbosiee YacTo BO3HMKAIOLLY0 OLLIMOKY MOXHO OnucaTb Ha npu-
Mepe NiacTuHbl eMKoCcTblo 10 nd. 3apsxeHHoli 0 ypoBHsA 80 B. npu aTom 3apsag nnacTuHbl coctasut 0.8 HKn. N3amepeHne
3TOro ypoBHA 3apafa Ky/IOHMETPOM. TOYHOCTb KOTOporo + 0.02 HKN. npuBegeT K norpewHoctn 2.5 %. BmecTte ¢ norpetu-
HOCTbIO MCTOYHMKA NUTaHUA 2 % o6Lias NorpewHoCcTb MoOXeT 4oCcTnYb 4.5 %. B noAo6HbIX Ciydasax pekoMmeHgyeTca uc-
nonbL30BaThb UCMbITaTeNlbHOE 060pyA0BaHNE C 6OMLWINM paspeLlleHnem.

B5.5.2 Nnoxasa n3onauns naacTuHbI

Takve NOrpelwHoCcTV BO3HMKAIOT B C/lyvasix, Korga cBA3aHHas ¢ yTeukoil 3apsfa ¢ naacTUHbl NOrpeLHocTb AobaB-
NseTca K NorpelwHocTy oT UcnbiTaTenbHoro o6opyaosanns. [ins obecnevyeHns obuyeil TO4HOCTU n3MepeHuii 6onee 95 %
M30M1AUMA NNACTUHBI HE A0/KHA UCKaxaTb nokasaHua 6onee yem Ha 0.5 %.

MpeacTaBuM cuTyaumnio, Korga Bpems mexay 3apsafoM NnacTviHbl 40 YPoBHA V 1 ee paspsagom coctasnseT 10 c.
MOXHO paccunTatb MUHMMa/IbHOE CONPOTUB/IEHNE U30MALUN NNACTUHBI, KOTOPOE HE WCKa3WUT nokasaHus 6osee 4yem Ha
0.5%:

(V -V, Vv< 0.005
anal=1Hc.
MpuHYMasa BO BHMMaHWe, YTO pa3psag naacTUHbl NPOMCXOANT NO 3KCMOHEHUWabHOMY 3aKOHy, NoslyYyaem:

0.005 = 1- e<lI<scn
rae t- spems, pasHoe 10 c:
C - emkocCTb, paBHasa 20 n®.
Torga, MUHUManbLHOEe CONPOTUB/IEHNE U30NALUN NAACTUHBI AO/DKHO 6bITh

R > 10*30m.

B cnyyae nnactuHbl eMKOCTbio 20 N® Takoe CONpPOTMBEHME U30NALKUM COOTBETCTBYET pa3psaay C NOCTOSHHOW Bpe-
MeHu 2000 c. Mnoxaa n3onauns NaacTuHbl 6yaeT CHMKATb UCTUHHOE 3HAYeHMe eMKOCTU NNACTUHbI Y MOXET 3HaUYNTEsIbHO
YMEHbLINTbL pe3ynbTaTbl U3MEPEeHU i BpeMeHn pa3paga n3MepuTebHOW NNacThHbI.

B5.5.3 O6bekThl B OKpyXatLei cpege

MeTannuueckne 06beKTbl B6/IM3N NNACTUHBI 6y,qu NCKaXaTb UCTUHHOE 3HayYeHue M3MepeHVII7I. I'Ipm Bblﬁope MecTa
nposeneHnsa ncnblTaHui HY>XHO OﬁpaTMTb BHMMaHMNEe Ha OTCYTCTBME KPYMNHbIX MeTan/indyeckux npegmeTos no6m3ocTu.

Haxopgsawmwmecs no6130CT MeTa/Inyeckne o6 bEKTbI yBen4mBaT eMKOCTb V|3mep|/|Tean0|7| nnactuHbl. Ecnu gna
Ha6mo,quvm 3a HanpsbkeHnem Ha nnacTtuHe UCNOosib3yeTca N3MepuTesib Noasd, To ero nokasaHma mMoryTt 6bITb CyuiecTBeH-
HO UCKaXeHbl B pe3dynbrate ,qeﬁCTBVIFI 6/1M3K0 pacnonoXeHHbIMN 3a3eM/TIEHHbIMN ob6bekTamu. |_|03TOMy B npepenax yka-
3aHHOI0 Ha PUCYHKe 2 paccTosAHNA «A» OT NAACTUHbI HE AO/TIKHO ObITb HUKAKMX 3a3€MIEHHbIX MW HE3a3eM/IEHHbIX npea-
METOB. 3a UCKNHYEeHNEM N30TATOPOB KPEeNneHNA N 3NIEKTPUYECKNX KOHTakKTOB VI3MepVITe]'IbHOVI naacTuHbI.

B5.5.4 No6o4yHaa napa3uTHas €MKOCTb

Mo6ouHas napasnTHas €MKOCTb BO3HMKAeT MpU NPUCOEAMHEHUN K U3MEPUTEsIbHON NAacTuHe AONOSHUTENbHbIX
NPOBOAHNKOB. OBbLIYHO K NNacTUHE NPUCOEAUHAIOTCA MPOBOJIOYHbIE MPOBOAHVKA, CBA3bIBAKOLWME €€ C BbICOKOBO/IbTHbIM
pene, KOTopoe MUCNonb3yeTcsa A5 3apAAkn 1 (M) NS 3a3eMNeHNs NAacTUHbl BO BPeMS UCMbITaHUA. Tak Kkak eMKOCTb
n3MepuTenbHO NnacTuHbl HeBenuka (B npefgenax 15-20 n®). npucoeAnHEHHbIE K pesie NPOBO/I0YHbIE NPOBOAHNKN MOTYT
CYLL,eCTBEHHO M3MEHUTb CYMMapHYyl0 €MKOCTb U3MEPUTE/IbHOW NNacTuHbl. Kpome TOro, COeANHUTENbHbIE MOHTaX Takke
MOXET MOBMNUATL U HA U30NALNIO NIACTUHBbI.

[na n3mepeHns eMKoCTW MIacTUHbI U MOHTaXa NPOBOJIOYHbIE NMPOBOAHUKN AO/MKHbBI ObliTh CHAYana 0TCoOeANHEHbI
OT N3MepuUTeNbHOW NNacTUHbI. Torga cTaHeT BO3MOXHbLIM U3MEpPeHNe eMKOCTW camoli U3MepuTesnbHO NNacTUHbl cornac-
HO B.1- B.4. KoTOopas Ao/HkHa 6biTb MUHUMYM 15 n®. [1na n3amepeHns eMKOCTW BCell CnbiTaTesIbHON Lenu K naactuHe
[O/MKHBI 6bITb CHOBA NOALENeHbl MPOBOMOYHbIE NPOBOAHMKN. O6Las eMKOCTb NIACTUHbI U MPOBO/IOYHBLIX NPOBOAHUKOB
B MCNbITATebHOW Lenn gomkHa 6biTb (20  2) nd.
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