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BBeneHue

OCHOBHbIM CMOCOOOM 3aLUMTbI YYBCTBUTENbHBLIX K CTAaTUMECKOMY SMNEKTPUYECTBY YCTPOWCTB AABNAETCA
ux 3asemnenue. OgHakoO MeToAbl 3a3eMNeHus HedMMEKTUBHLI B yAANEHUNU SNEKTPUYECKUX 3apsaoB C He-
NPOBOAALLMX (ABNSIOLMXCA ANINEKTPUHECKUMM) UK C NPOBOASALLUX, HO M30NMPOBAHHBLIX NOBEPXHOCTEN. [nA
YMEHbLUEHUS DMNEKTPOCTATUHECKOrO0 NOTEHLMana B TAaKMX Cry4asx MoryT ObiTb NPUMEHEHbI METOAbLI UOHU3A-
uuM BO3ayxa, MOCKONbKY HENTpanu3auus 3apsaaoB HaNpPsAMYI0 3aBUCUT OT NOMOXUTENBHON U OTpULATENbHON
3NEeKTPONPOBOAHOCTU BO3ayXa. [na Toro 4tobbl onpeaenuTb CNOCOGHOCTb MOHU3UPOBAHHOIO BO3AyXa K Hel-
Tpanusauuu 3apsaoB B TOM UM MHOM MeCTe, A0CTaTOMHO M3MEPUTb NGO HeNoCpPeaCTBEHHO 3MEeKTPOnpo-
BOAHOCTb BO3ayxa, MO0 KOHUEHTPALUWUM MOHOB KaXA0W NonsipHOCTU. B npunoxeHun A npuseaeHbl ceeaeHus
OTHOCUTENbHO TEXHUYECKUX XapaKTEPUCTUK MOHU3ATOPOB.

YkazaHHble BbllLE U3MEPEHUs TPYAHOBLINONIHMMbI HA NpakTuke. Haunbonee noaxoaawmm cnocobom ana
OLIEHKM CNOCOOHOCTU MOHU3ATOPA K HENTPANM3aLUmn ANeKTPUYECKUX 3apAA0B ABNAETCA UBMEPEHNE CKOPOCTU
cTekaHus 3apaaa. OgHako nognexawme HeMTpanusauumn 3apsabl MOryT pacnonaraTbCa Kak Ha usonsaropax,
Tak U Ha NPOBOAHMKAX, KOTOPbIE M30NMPOBAaHBLI. B TakoM criyyae CnoxHo onpeaenuTb 3apaa usonatopa u obe-
CNeYuTb Npu 3TOM AOCTOBEPHOCTb M BOCNPOM3BOAMMOCTL pe3ynbraTtoB. HewTpanusauuio 3apsaa nposoas-
e, HO U30NMPOBAHHOW NMMACTUHLI OLEHUTL NPOLLE, NPU 3TOM U3MEPAETCA CKOPOCTb NAaAEHUSA HaNPSHKEHUA
Ha camon nnactuHe. [Npu atom cneayer o6ecneuntsb, YTOOLI NPOLIECC U3MEPEHUSA CKOPOCTU NaaeHun Hanps-
JKEHUSA HE OKa3blBar BUSAHUA U HE M3MEHAN BENUUYUHY AENCTBUTENBHOMO NageHua HanpshkeHusa. Hacroawmmn
CTaHAapT NPUMEHUM K YETbIPEM CNOCOBaM MOHM3ALMKN BO3AYXA, KOTOPLIE MPUMEHSIIOTCA HA NPAKTUKE:

- UIOHM3UPYIOLLME U3NYUYEHUS;

-BbICOKOBOJILTHbIE KOPOHHBIE pa3paabl NoA AEWCTBUEM NEPEMEHHOTO SNEKTPUHECKOro TOKa;

-BbICOKOBOJLTHbIE KOPOHHBIE pa3paabl No4 ASWCTBUEM NOCTOAHHOTO 9NEKTPUYECKOro TOKa;

- MSAArKOE PEHTFEHOBCKOE U3NyYeHUe.

HacToawmin craHgapt onucbiBaeT METOAbl U MPOLEAYPbl UCNLITAHWNA, KOTOPLIE MOTYT ObiTb MCNOMbL30-
BaHbl MPU OLEHKE TEXHUYECKMX XapaKTEPUCTUK MOHU3MPYIoWero oGopyaosaHus. Lienbto npeactaBneHHbIX B
HaCTOALLEM CTaHJapTe METOAO0B UCNbITAHUI ABNAETCA MNONyYE€HUEe TOYHbIX U BOCNPOM3BOAUMbIX Pe3ynbTaToB
N3MEPEHUN.

OnucaHHble B HACTOALLEM CTaHaapTeé METOAbl UCMbITAHUI NpegHasHaYeHbl He ANS BCEX TUMOB MOHU-
3aTopoB. Tak, OHU MOryT ObiTb HEMPUEMNEMbIMW ANA KakuxX-nubo crneumanbHbIX TUNOB MOHM3AaTOPOB UNMU B
YyCroBusX cneunuuyHbIX BO3AYLLUHLIX cpeq. B Takux cnyyasx npeacTaBneHHbIE B HACTOALLEM CTaHAapTe Me-
TOAB! UCTIbITAHWI AOMKHBI GbITb aAANTUPOBAHBI A5 KOHKPETHbIX YCMOBUIA NPUMEHEHUA MOHW3aTOPOB B LIENsAX
nosny4YeHns NoAAaloLLMUXCA MHTEPNPETaLMn Pe3ynsTaToB UCCNes0BaHuUA.

OnucaHHble B HACTOALUEM CTaHAapTe YCMOBUSA WUCMLITAHWIA Takke MOryT OblTb HENPUEMMEMbIMU B
onpeAeneHHbIX Cry4Yasx NPUMEHEHNA NOHM3aTOPOB, NMOCKOSLKY BNUSIHUE CTaTMYECKOro 3apaaa MOXET UMETb
pasnuyHblil xapaktep. Kpome Toro, aekTMBHOCTb MOHU3ATOPOB CUIbHO 3aBUCUT OT YCMOBWIA BO3AYLUHOM
cpeabl. Takum 06pa3oM, B ONpedeneHHbIX CnyYasx NpUMeEHeHUsl MOHN3aToOpPOB TPEBOBaHUA K TEXHUYECKUM
XapakTepucTukam MOHU3aTOPOB MOTYT MEHATLCA B 3aBUCUMMOCTU OT YCNOBUIM U LIENW UX MPUMEHEHMUSI.

B npunoxeHun B onncan cnocob namepeHus eMKOCTH 3apsiXKeHHO NNacTUHBbI.
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1 ObnacTb NpUMeHeHus

Hacroswuii ctTangapT onucsiBaeT METOAbI M MPOLEAYPLI UCTILITAHWIA AN OLEHKM U Bbibopa obopyaosa-
HUA U CUCTEM, MOHU3UPYIOLMX BO3AYX (MOHU3ATOPOB).

Hacroawun ctaHgapt yctaHaBnNnuMBaeT METOAUKY U3MEPEHUI HaMpPsHXKEHUA CMeLLeHus (3aBUCSLLEro oT
COOTHOLLEHUSI UOHOB) U BPEeMEeHU paspsaga (3asucswlero ot a@EKTUBHOCTU HerTpanu3auun 3apsga) npu
onpeaeneHHbIX yCroBusiX NPUMEHEHUST NOHU3AaTOPOB.

B HacToswem cTaHaapTe He pacCMOTPEHbI BOMPOCH! INEKTPOMArHMTHOW COBMECTUMOCTH, a Takxe BO-
NPOCbl UCMONbL30BAHUSA MOHU3ATOPOB B CNELMarnbHbIX Cry4asnx, HanpuMep BO B3PbIBOMOXapoonacHbIX cpeaax
Unu ycTponcTBax.

MpeacraeneHHble B HACTOALLEM CTaHAApPTe METOAbl U YCIOBUSA UCMbITAHUA MOTYT ObITb UCMOMNb30BAHbI
U3rOTOBUTENAMMU ANA ONMCAHUA TEXHUYECKMX W SKCNIyaTaLUMOHHbIX XapakTepPUCTUK MOHU3aTopoB. [ns onpe-
JerneHns BO3MOXHOCTU MPUMEHEHUS MOHM3ATOPOB ANsi KOHKPETHOM Lienu Nonb30BarensM npu Heobxoammo-
CTU cneayeT BHECTU U3MEHEHUS B MPEACTABIEHHbIE B HACTOSALLEM CTaHAAPTE METOAbI U YCNOBUSI UCMLITAHUNA,
a TaKke onpenenutb Tpedyemblii 06BbEM UCNBITAHUA.

2 TepMUuHbI U onpeaerneHus

B HacToAweM cTaHaapTe NPUMEHEHbI CReayoLmMe TePMUHbI C COOTBETCTBYIOLLIMMU ONpeaeneHnsaMu:

2.1 aneKTponpoBOAHOCTb Bo3ayxa (air conductivity): CnocoGHOCTb BO3ayxa NPOBOAUTL SMEKTpude-
CKWIA TOK NOA BIIUSTHUEM 3NEKTPUYECKOro nons.

2.2 aspouoHbl (air lons): MonekynsipHble Knactepbl U3 nopsgka AecAatn monekyn (BoAbl, NPUMeEcH u
T.N.), CBA3A@HHbIX 3@ CHET NONSIPU3ALUOHHBIX CUI C OAHO3APSKEHHOW MOMNEKYNOW KUCNOpoaa unm a3ora.

2.3 cTtekaHue 3apsga (charge decay): YMeHbLUEHME U (UMW) HEWTPaANU3aunua pe3ynbTUPYHOLLErO Srek-
Tpu4yeckoro 3apsaa.

2.4 HaBseaeHue 3apsaa (charge induction): MepepacnpeaenexHue 3apaga B U30fIMPOBaHHOM NPOBOAHM-
Ke B pesynbrare AeWCTBUS SNEeKTPUYECcKoro nons (HanpumMep, Co34aBaemoro 3apsiXeHHbIM TEMOM).

MpumeyaHne — KpaTkoBpeMeHHOe 3a3eMreHne Takoro MpOBOAHUKA MPUBELET K CTeKaHWIO C Hero 3apsja,
PaBHOrO Pe3yrnLTUPYHOLLEMY.

2.5 namepurtenbHaa nnacTuHa (charged plate monitor): YCTpoincTBo, UCNOMb3YyEMOE ANA ONpeaeneHns
XapakTepuCTUK HeWTpanusaummn 3apsaoB MOHU3UPYHOLLUM 000PYAOBaAHUEM.

2.6 NOHU3aLMUA C UCNONb30BaHUEM CXaTOro rasa (compressed gas ionizer): loHM3auma ¢ NOMOLLLIO
YCTPOWCTB, UCMOSb3YIOLNX CXATbIA ra3 Ana HeWTpanusauum 3apsXeHHbIX NOBEPXHOCTEN U (UnK) yaaneHus
4acTuL, C NOBEPXHOCTEN.

n puMedaHue — MOHMSaTOpr AaHHOro Tuna MoryTt ObITb NCMOSB30BaHbI AN WOHU3aLMKn rasa 6e3 npUMeHeHuA
cneunanbHoOro o6opy,qosava, npousesoaALEero UOoHbI.

2.7 KOPOHHbIN pa3pag (corona): MeHepaunsa NOJNOXKUTENbHbIX UMM OTPULATENbLHbLIX MOHOB SMEeKTpu4de-
CKUM MoNnieM BONbLUOK HANPSHXKEHHOCTH.

M3paHue ocpuumansHoe
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MpumMmedaHue — Takue anekTpudeckre nons oGbIMHO BOHUKAKOT NPU NPUIOXKEHNUM BEICOKOMO HanpsbKeHWUst Ha
MPOBOAHMK C OCTPLIMMU KpasiMi UITU B NPOBOAHWK B hOpMe OCTPUS.

2.8 cKOpOCTb cTeKkaHus 3apsaga (decay rate): CHuxXeHue 3apaga 3a equHuLy BpeMeEHN.

2.9 Bpema paspsga (discharge time): Bpems, Heobxoanmoe Anst nageHus Hanps>KeHus (BbI3BAHHOTO
CTEKaHUEM INEKTPUIECKOro 3apsaaa) OT ONpeaeneHHOro NepBoHavYanbLHOr0 3HA4YEHUs1 40 HEKOEro 3a4aHHOro
KOHEYHOro 3HavyeHus.

2.10 usnyyvartenb (emitter): OcTpbiii npoBoAAMIE 0O6BEKT (0OOLIYHO UrMa UM OCTpUe NPOBOAA), KOTO-
Pbli, HAXOAACH NOA BbICOKUM 3MEKTPUYECKUM NMOTEHLUMANoM, Bbi3bIBAET KOPOHHBIN pa3psaa.

2.11 namuHapHbI noTok (laminar flow): HeTypOyneHTHbI NOTOK BO3AyXa B BEPTUKaNbHOM (FOPU30OH-
TanbHOM) HanpaBneHun.

2.12 cooTHOweHune noHoB (ion balance): CMm. HanpshkeHne cMmeLleHus

2.13 n3onupoBaHHbIN NpoBogHUK (isolated conductor): MNpoBOAHMK, KOTOPbIN HE 3a3EMIEH.

2.14 noHumsarop (ionizer): YCTPONCTBO, NPeAHA3HAYEHHOE AN reHepauumn NoNOXKUTENbHbLIX U (UNK) OT-
puuaTenbHbIX a9POMOHOB.

2.15 noHusauma B HanpassfieHUM naMmmHapHoro nortoka sosayxa (laminar flow hood ionization): Mo-
HWU3aUusi C MOMOLLBIO YCTPOMCTB UMM CUCTEM, NMO3BOMNAKLLMX 00ECNEeYNTL reHepaLui0o OHOB B NMOKamNbHOM
30HE NOKPbITUS BEPTUKATbHbLIM (CBEPXY) UMM FOPU3OHTasbHbLIM (COOKY) namuHapHbIM NOTOKOM BO34yXa.

2.16 HanpsixeHue cmeweHus (offset voltage): HanpskeHne, Habnogaemoe Ha M30NIMPOBAHHON NPOBO-
AAWen namepuTenbHOW NNacTtuHe, NOMeLWEeHHOW B MIOHM3MPOBAHHYIO BO3AYLUHYIO Cpeay.

2.17 nukoBoe HanpsikeHue cmeweHua (peak offset voltage): MakcumaneHoe 3HaYEHUE HaNPSHXKEHUA
CMeLLeHUst Anst 06enx NoNAPHOCTEN, BO3HMKAIOLLEE NPy reHepaumm NONMKUTENbHLIX U OTPULATENbHBIX MOHOB
BO Bpems LuKna paboTbl UMMYSbCHBLIX MOHW3ATOPOB.

2.18 noHusaumsa Bcero nomeweHusa (room ionization): oHmsaums ¢ NOMOLLLIO MOHUSUPYIOLLUX CU-
cTeM, obecneqmBaloLLMX reHepaLuio adpoUoHOB Ha BOMNbLLONK NNOLLaAKu NOKPLITUS B NPeAenax NOMELLEeHUS.

2.19 noHusauusa paboyeit noBepxHocTu (worksurface ionization): MoHu3aums ¢ NOMOLLbIO MOHU3WK-
PYOLLMX YCTPOWCTB UMM CUCTEM, UCMOMb3YEMbIX A4S OCYLLECTBIEHWUS KOHTPOMSA Haj CTaTUY4eCcKMMm 3apsagamu
B Npegenax pabo4yero mecra.

Il pumMed4yaHue— OaHHblid Tun yCTp0I7ICTB N CUCTEM BKIOYaeT HaCTONbHbIE MOHU3ATOPLl, MOHU3ATOPLI, NogBe-
LEeHHbIe Hag pa6qu|M CTOJIOM, a TaKkke NOHN3aTopbl C HanpaBfiEHHbIM NTaMWHapHbLIM NOTOKOM BO34yXa.

3 TpeboBaHusa 6Ge3onacHOCTU

MomMMO NpeacTaBneHHbIX HUke TpebGoBaHUA 6e30MacHOCTM MOTYT COAEPXaTbCsl B UHbIX HaLMOHarb-
HbIX, MEXTOCYapCTBEHHbIX U MEeXAyHapoaHbIX cTaHaapTax. Crneayer CaMOCTOSTENbHO ONPEAEenuTb, Ha-
CKOMbKO NoAoGHble Tpe6oBaHWSA NPUMEHUMbI K BONPOCAM UCMNOMNb30BAHUS MOHU3ATOPOB KOHKPETHBLIX TUMOB.

3.1 Be3onacHOCTb nepcoHana

OnucaHHble B HACTOSILLEM CTaHAapTe npoueaypbl U Mcnonb3yemoe obopyaoBaHme NpeacTaBnsaloT no-
TeHUManbHyO ONacHOCTb MNOpPa>XeHUsA INeKTPU4eCKMM TOKOM nepcoHana. [Nonb3oBaTtenu HacToALLEero craH-
JapTa HeCyT OTBETCTBEHHOCTb 3a obecneyeHune TpeboBaHuin anekTpobe30nacHOCTU NPUMEHAEMOro 060pya0-
BaHUS, €r0 COOTBETCTBUE YCTAHOBMEHHBIM MPaBunaM u Hopmam. Cneayer OTMETUTb, YTO HACTOSILLMIA CTaH-
[apT He 3aMEHSIET U HE OTMEHSIET YCTAHOBMNEHHbIE APYIMMU JOKYMEHTAMU U MPUMEHUMBIE B TOM UMW UHOM
cnyyae TpeboBaHua 6€30NacHOCTH.

Bo Bcex cuTyauusix, koraa BO3MOXEH KOHTAKT YerloBeKa C UCTOMHMKaMK 3MEKTPUYECKOro Toka, Heobxo-
AuMo obecneynTb UCNONb30BAHUE YCTPOWCTB 3aLLUMTHOIO OTKIIOYEHUSI UNKU NPUMEHEHME UHbIX Mep obecne-
yeHust 6esonacHocTu.

Kpome TOro, 40mkHbl ObITb OTPabOTaHbl NPAKTUYECKUE HABbIKM MO peanu3aunn Mep CHUXEHUSI PUCKOB
NOPaXKEeHUs ANEKTPUYECKUM TOKOM U OCYLLECTBIIEHO 3a3eMneHne 000pyaoBaHUsA COrMacHO YCTAHOBIEHHbIM
Ans Hero TpeboBaHUsIM.

3.2 OnekTpo6e30nacHOCTb

B cnyyae MCnonb30BaHUsi BbICOKOBOMNBTHLIX MOHW3ATOPOB C HE3aLUMLLEHHBIMU U3nydaTensmu Makcu-
ManbHOE 3HAYeHWEe SMNEKTPUYECKOTO TOKa M3ny4vaTenei KOPOHHOro paspsiia M NpoBOAOB NUTAHWUSI AOIMKHO
ObITb OrpaHNYeHo A0 AONYCTUMOro 6€30MacHOr0 3Ha4YEHMs.

2
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3.3 O30H

YCTaHOBNEHHbIE HALMOHANbHLIMU CTaHAAPTaMu NPeAenbHO AONYCTUMbIE KOHLEHTPALMM 030HA He
AOJDKHBI ObITb NPEBLILLEHDI.

Mpoussoautens UOHU3aTOpa A0MKEeH 06ecneunTb MHCOPMUPOBAHWE /MM NPUBECTU KOHKPETHLIE YKa-
3aHUA OTHOCUTENbHO PACMONOXEHWUS YYBCTBUTENBHBIX K 030HY KOMIMOHEHTOB B HEMOCPEACTBEHHOI 6nusocTu
OT UOHM3aTopa.

3.4 NoHusupyiowee nsnyyeHume

Mpu Heo6X0AUMOCTU NPOU3BOAUTENIO CrieAyeT MOMyYUTb COOTBETCTBYIOLME PaA3PELLEHUST OT YMOSHO-
MOYEHHbIX B cchepe pagnauuoHHoi 6e30nacHOCTM rocyaapCTBEHHbIX OpraHoB. MNpon3BoanTeNb JOMKEH Bbl-
NONHATbL BCE YCTAHOBNEHHble 00si3aTenbHble TpeGoBaHuS.

3.5 PeHTreHOBCKO€ U3ny4YeHue

MpoussoauTens 1 NOML3OBATENb AOIMKHBI BLINONHATL BCE YCTAHOBIEHHBIE FOCY1apCTBEHHbIE TPEDOBaHMs.
Kak npaBuno, AnA NPUMEHEHNSt UCTOYHMKA PEHTTEHOBCKOTO U3My4YeHns TpebyeTcs ero perucrpaums no Mecry ero
pacnonoxeHust. ICTOYHUKU PEHTTEHOBCKOTO M3My4eHUst AOMKHbI ObITb PacnonoXeHbl Takum 06pa3som, UTobbl 0be-
Cne4YnTb 3aLuTy OT ONAaCcHOro ypoBHA 0bnyueHus nepcoHana. OObIMHO 3TO AOCTUraeTcsl NyTeM Oropa)xmBaHust
YCTPOWCTB PEHTIEHOBCKOro U3ny4YeHust u o6ecnevyeHuem anekTpuyeckon GriokKMpoBKU, MPUBOASILLEN K OTKITIOYEHUIO
MCTOYHUKA PEHTTEHOBCKOTO U3NyYeHUs B CIy4asix HECAHKLIMOHUPOBAHHOTO AOCTYNA B OrPAXKAEHHYIO 30HY.

3.6 PasmeweHue

YcTaHOBKY UOHM3aTOpa cneayer NpoBOAUTL B COOTBETCTBUM C YCTAHOBMEHHbIMU TPEBOBAHNSAMM JMEK-
Tpo6e30nacHOCTH, MPOMBILLIEHHO 6e30NacHOCTH, a Takke C 9ProHOMUYECKUMU TpeboBaHuAMMU. HekoTopble
TUMbl KOHWU3ATOPOB, HAMPUMEP UCMOMb3YIOLME CXATbIA ra3 C NUCTONETHLIMKU UMW UHBIMW Hacaakamm, 40Mor-
HUTENbHO AOSMKHbI COOTBETCTBOBATbL YCTAHOBMEHHbIM TPEOOBaHUAM K YPOBHIO LLYMA, a Takke TpeboBaHusM,
obecneynBaroum 6e3onacHoCTb Npu paboTe ¢ cocygamu NoA AaBlIEHUEM.

4 UcnbiTaTensHoe obopyaoBaHue

4.1 Ona onpedeneHna TeXHUYECKUX XapakTepUCTUK MOHUSUPYIOLLMX YCTPOWCTB NPUMEHSAIOT U3Mepu-
TErbHYI0 NNacTuHy pasmepom 15x15 cm (pucyHok 1). EMKOCTb M3MEPUTENbHON NNAaCTUHbI, 3aKPENNEeHHOW Ha
UCNbITATENIbHOM CTEHAE, B OTCYTCTBUM AMEKTPUYECKOro NOAKMIOYEHUs (6€3 MOHTaXHbIX COEAUHEHWIT) AOIMKHA
ObITk HE MeHee 15 nd. O6Lasa EMKOCTb UCTLITATENLHOW CXeMbl (EMKOCTb M3MEPUTENbLHON NNAacTUHOW BMECTE
C EMKOCTbH MOHTa)HbIX COEAUHEHMIT) fomkHa ObITh B npeaenax (20+2) nd (npunoxexue b).

4.2 B npeaenax paccTosHnsa A (PUCYHOK 2) OT U3MEPUTENbLHON NMACTMHbI HE AOMKHbI ObITb PACMONOKe-
Hbl HUKaK1e WHble 00BbEeKTbl (BHE 3aBMCUMOCTHM OT TOTO, 3a3E€MIIEHBI OHM UITM HET), KPOME U30NSITOPOB Kpense-
HUA U 3MNEKTPUYECKUX KOHTAKTOB U3MEPUTENbLHON NNacTuHbl (NpunoxexHue bB).

4.3 3apsikeHHas ao Tpebyemoro nepBoHavasnbHOIO UCMbITATENBHOrO HaNPSXXEHUSI U30NMPOBAHHAsA U3-
MEepUTENbHAA NNacTMHa NPy OTCYTCTBUM MOHU3ALUK HE JOIMKHA PaspsXkaThCs B Te4EeHUe 5 MUH A0 Hanpshke-
HUA, cocTasnsLero meHee 10 % nepBoHaYanbHOrO UCNLITATENLHOTO HANPSHKEHUS.

4.4 Hanps>xeHue Ha nnacTuHe AOSMKHO UBMEPATLCS TakuM cnocobom, YyTobbl 06ecneunTb BbINONHEHUE
TpeboBanuit 4.1-4.3. Bpema OTKNKKa yCTPOWCTBA, U3MEPSAIOLLErO HAaNPsXKEHUE 3aPAKEHHOM NMNACTUHBbI, 10MK-
HO BbITb 4OCTATOYHbLIM ANA TOYHOTO U3MEPEHUS HaNPSHXKEHUS.

4.5 Vicnonb3yemblii ANA 3apsga U3MEPUTENBHON NIACTUHBI UCTOYHUK MUTAHUS AOIMKEH UMETb COOTBET-
cTeyioLee 3.2 orpaHuYeHne No MakCUumarnbHOMY TOKY.

5 flononHuTenbHble TPe6oBaHUA K pasHbIM TUNaM MOHU3UPYIOLLEro 060pyaAOBaHUsA

Ana noHusupyiowero 06o0pyaoBaHUA Pa3fUHbIX TUMOB, ONUCaHHLIX B 5.1 — 5.4, NpUMEHUMbI cneayto-
Lme aononHuTenbHble TpebosaHus.

U3mepeHue BpemeHu paspsaaa. [N kaxaow MONSIPHOCTM NEPBOHAYANbLHOIO 3apsifa U3MEpSIETCA U
3annCLIBAETCA BPEMSA, 3a KOTOpOe 3apaa U3MEPUTENLHONW NMNAaCTUHbLI YMEHbLUAETCA OT NEePBOHAYANbHOIO UC-
NbITaTENLHOIO YPOBHA A0 YPOBHS, coctasnsiowero 10 % nepeoHa4anbHoOro. Takoe Bpemsi garnee HasbiBaeTcs
BpemMeHeM paspsaaa (4.3 u pucyHok 1).
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M3MepeHue HaNpsXeHUA cMelleHus. M3amepuTensHas nnactTuHa AoMmKHa ObiTb KpaTKOBPEMEHHO 3a-
3emneHa ansa yaaneHus niobbix 0CTaTOMHbIX 3apSIA0B M NPOBEPKU YCTAHOBKWU HYNA YCTPOICTBA, M3MEPSIOLLETO
HanpshkeHWe Ha M3MepuUTENbLHON nnacTuHe. [anee npu OTCYTCTBMM MOHM3aUMKM BO3gyxa B COOTBETCTBUM C
npoueaypamu, yKasaHHbIMU HUXE AN KaXA0ro M3 paccMaTpuBaeMbIX TUMNOB MOHM3ATOPOB, U3MepPSeTCa Ha-
NPs>XeHWEe Ha U3MEPUTENbHOW NNAacTUHe, Ha3biBaEMOe HaNpPsHXKEHUEM CMELLIEHUS.

PacnonoxeHue U3MepuTeNbHOW NNacTUHbLL. Bpems paspsaa v HanpskeHwe CMeLLeHUst AOKHBbI
ObITb NU3MEPEHDBI B KaXO 0N TOYKE U3MEPEHUN cornacHo Tabnvue 1.

MoBTOpsieMOCTb YCNOBUI. Bpems paspsaa U HanpshkeHWe CMELLEHNU A0MKHbI U3MePATLCA Npu o0au-
HaKOBbIX YCINOBUAX 1 Be3 nepeHacTpoikn obopynoBaHus. Ecnv HeoBxoaMmMo CpaBHUTL pasHble TUMbI MOHK3a-
TOPOB, BCE UCMNbITAHMSA AOMKHbI NPOBOAUTLCA NPU OAHOM U TOM XKE UCTILITATENBHOM HANPSKEHUM.

MukoBOe HanpsxeHue cMmeweHus. [1pn UCNbITaHUM UMNYIbCHLIX MOHM3aTOPOB C MOMOLLBIO UCMbITa-
TenbHOro 060pyaA0BaHMA, ONUCAHHOIO B 4.1, MUKOBLIE 3HAYEHUS HAMNPSHKEHUA CMELLEHUSA LOIDKHbI ObITh U3-
MepeHbl U 3anucaHsbl.

Mpoune napameTpsl. MNpoyne napaMmeTpbl NPOBEAEHUSI UCTIbITAHWIA, HAaNpPUMepP OTHOCUTENbHAsA BRaX-
HOCTb, TEMMEepaTypa, CKOPOCTb ABUXEHNA BO3AYXa U T.M., TAKXKE AOIHKHbI ObITb U3MEPEHbI U 3aNnUCaHbI.

Tabnuua 1 —PexXuMmbl UCMbITAHUIA U TOYKU U3MEPEHNI
Konuuectso | BpeMeHHoW nHTepsan MepBoHavanbHoe Ha-

CCbIfkK Ha

Tun oﬁopynosava TouveK N3MepeHna HanpaXeHna | NpaxeHne naMeputenb-
PUCYHKA N3MepeHnin CMeLYeHUs, MUH HOW NnacTuHbl, B
MNoHW3aums BCero noMeLLeHus
PelueTKku, nepeMeHHbIA TOK 3 2 1-5 1000
LLINHEI, UMMYNBCHBIA U NOCTOAHHBIA TOK 3 2 1-5 1000
OpHONONAPHLIA M3ny4arens 4 3 1-5 1000
CIBOEHHasi NTMHUSA NOCTOSTHHOrO TOKa 5 3 1-5 1000
Many4yaTenb NOCTOAHHOrO Toka NepemMeHHON 6 5 1_5 1000
NonNsipHOCTH
MoHU3aLMsa B HanpaBneHy aMmuHapHbIX MOTOKOB BO3Ayxa
BepTtukaneHoe HanpasneHwe 7n8 8 1-5 1000
[opu3oHTansHoe HanpaBneHue 9n10 6 1-5 1000
MoHusauusa paboveit noBepxHOCTH
HacTtonbHble uoHM3aTophl 11mn12 12 1-5 1000
?T(:;I/(I;B;Topbl, noABeLleHHblE Hag pabounm 131 14 12 1-5 1000
MoHu3aLusa ¢ UCnonb3oBaHUEM CXAaTOro rasa

WoHu3saTopkl nucToreTHoro M connosorotuna | 15| 1 | 10¢c—1 | 1000

5.1 NoHm3auma Bcero noMeweHus

5.1.1 B npegenax paccrosiHua 1,52 M BOKpYr M3MEPUTENBHON NNACTUHLI B FOPU3OHTANbHON NANOCKOCTU
He JOMKHO ObITb HUKAKMX MOCTOPOHHUX NpeaMeToB. Mepea HenoCpeaCTBEHHbIM NPOBEAEHNEM UCTbITAHUN B
Lensix obecnevyeHns CTayMoHapHOCTU YCIIOBUIA B 30HE UCMbITAHUIA MOHU3UPYIOLLIAA CUCTEMA IOMMKHA nNpopa-
6orarb no kpaiiHei mepe B TeyeHue 30 MuH.

5.1.2 MNMpoBoasiLMiA UCTILITAHUSI COTPYAHUK A0IDKEH ObiTb 3a3€MNEH U HAXOAUTLCS BHE yKa3aHHON B 5.1.1
30He.

5.1.3 lNpu npoBegeHMU UCNbITAHUMI U3MEPSIETCA BPEeMSA paspsaga M3MepuTeribHON NnacTtuHbl OT NepBo-
HauanbHOro HanpsbkeHust 1000 go 100 B kak ansi NONOXMTENBLHO (+), TaK U AN OTpULATENBLHON (=) NonAp-
HOCTU.

5.1.4 CKOpOCTb ABMXXEHUS BO3AyXa B 30HE NMPOBEAEHUA UCMbITAHUI AOIMKHA ObITb ONpeaeneHa u yka-
3aHa.

5.1.5 Bo BpeMsi UCTbITAHUI U3MEPUTENbHAsE NNACTUHA AOMKHA HAXOAUTLCS HA paccTtosHum 1,52 m ot
noHu3aropa. MocKonbKy BbICOTbI YCTAHOBKU MOHU3ATOPOB MOTYT pasfMyarbesi, Npy NPOBEAEHUU UCTIbITAHUN
pa3snuuHbLIX MOHU3ATOPOB AOMMKHA ObiTh BbibpaHa eauHas BbICOTA. B ot4yere 06 UCnbITaHUSX AOMKHBI ObITh
3achmkcUpoBaHbl kKak BbiIOpaHHAs BbICOTA NPOBEAEHUA UCNBITAHWI, TaK U BLICOTA KPENIIeHUst MOHM3aTopa.

5.1.6 MuHumanbHO€e KONMYECTBO TOUEK U3MEPEHUIT ONpeaenAeTCA TUMOM UOHU3UPYIOLLIEH CUCTEMBI (CM.
Tabnuuy 1 u pucyHku 3 — 6).

5.1.7 OnucaHHoe B 5a) Bpemsi pa3psifa AOIDKHO ObiTb ONpeaeneHo B KaXaon TOUKe U3MEpPEHUN.

4
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5.1.8 OnucaHHoe B 56) u 5a) HanpseHWe CMeLLEHUs AOMKHO ObITb OnpeaeneHo B KaXaon ToYKe n3me-
peHui. smepeHne HanpsHKeHUsI CMELLIEHUS I0IDKHO NPOBOAUTLCSA B MPOMEXKYTOK BPEMEHM, NO KpaHei mepe
ot 1 o 5 MuH (Makcumym) Ans obecneveHusi CTabunbHOCTU NOKa3aHUM.

5.2 Nonusauma B HanpaBrieHMU NAMUHAPHOTO NOTOKA BO3AyXa

5.2.1 N3amepeHus AOmMKHbI MPOBOAUTLCA HA HEUCKAXKAIOLLEN NOTOK BO3yXxa NOBEpPXHOCTU. Ecnu He oro-
BOPEHO MHOE, NOBEPXHOCTb 0JKHA ObiTh NPOBOASALLEN UMW pacCceuBaloLLel cTaTudyeckue 3apaabl U AOIMKHA
ObITb 3a3emneHa.

5.2.2 MpoBoasiLuyi UCTIbITAHUSI COTPYAHUK A0MKEH ObiTb 3a3€MNEH.

5.2.3 Mpu npoBeaeHUM MCNbITAHUI M3MEPSIETCA BPEMSA paspsaa M3MEepUTESNIbHOW NNacTUHLI OT NepBo-
HavaneHoro HanpspkeHus 1000 B o 100 B kak 4ns nonoxuTenbHoM (+), Tak U AN oTpuuaTensHon () nonsp-
HOCTEN.

5.2.4 Ckopoctb NoTOKa Bo3ayxa B Touke TP4 (pucyHku 7 n 9) aomkHa GbITb onpeaeneHa n ykasada.

5.2.5 VcnbiTatenbHbil CTEHA ANS BEPTUKANbHOIO NAMMHAPHONO MOTOKA BO3AyXa NPEACTaBneH Ha pu-
CyHKax 7 n 8. NcnbiTaHusa A0mkHbI ObITh NpoBeAeHbl B ToYkax TP1 — TP8, kak nokazaHo Ha pUCyHKe 7.

5.2.6 VcnbiTatenbHblil CTeHA ANst FTOPU3OHTANbHOTO NaMUHAPHOTO NOTOKA BO3AyXa NPEACTABNEH Ha pU-
cyHkax 9 u 10. UcnbiTaHus A0KHbI ObITb NPOBEAEHbI B To4kax TP1 — TP6, kak nokazaHO Ha pUCYHKe 9.

5.2.7 OnucanHoe B 5 a) BpeMs paspsaga A0MKHO ObITb ONpeaeneHo B KaXxXa0N TOYKE U3MEPEHUN.

5.2.8 OnucanHoe B 5 6) U 5 ) HanpsXXeHWe CMEeLLEeHNS A0MKHO ObiTb ONpeaeneHo B KaXaon TOUKe u3-
MEpPEeHNiA. MiamepeHne HanpsXKeHUs CMELLEHUS AOSMKHO NPOBOAUTLCA B MPOMEXYTOK BPEMEHU NO KpaiHewn
Mepe oT 1 Ao 5 MuH (Makcumym) Ana obecneveHus cTabunbHOCTU NOKa3aHUN.

5.3 NoHusauus paboyei noOBEpXHOCTH

5.3.1 N3mepeHuns AOMKHbI MPOBOAUTLCA HA HEUCKAXKAIOLLEN NOTOK BO3AyXa NoBepxHOCTU. Ecnu He oro-
BOPEHO MHOE, MOBEPXHOCTb AOIPKHA ObiTb NPOBOAALLEN UK paccemnBalowen ctaTudeckue 3apsaabl U AOMmKHa
ObITb 3a3eMmrneHa.

5.3.2 MpoBoasiLuii UCNbITAHUSI COTPYAHUK A0MKEH ObiTb 3a3eMneH.

5.3.3 Mpu npoBeaeHUN UCNbITAHUIA U3MEPSIETCS BPEMS pa3psiia U3MEPUTENBLHOW MMACTUHLI OT NepPBOHA-
YanbHOro HanpsbkeHust 1000 ao 100 B kak ana nonoxurenbHOM (+), Tak U A5 OTPULIATENbHOM (—) MONSIPHOCTMU.

5.3.4 Ecnu noHusatop o60pyaoBaH HarpeBaloLMM ANEMEHTOM, NOCNEAHUIN A0MKEH GbiTh BbIKIIOYEH.
Ecnu nonusarop obopygosaH nobeiMn UNETPaMmM, UCNbITAHUS NPOBOAATCA C HUMK. Ecnu noHusarop o6opy-
[10BaH CUCTEMOI PEryrnuMpoBKU CKOPOCTM NOTOKA BO3AyXa, UCTILITAHUSI AOMMKHBI NPOBOAUTLCS U NMPU MUHUMATb-
HOW, U NPU MakCUMAarbHOW CKOPOCTU, KOTOPbIE AOMKHbI ObITb U3MEPEHBI U YKa3aHbl B OTYETE 00 UCTLITAHUSAX.
Monb3oBaTenu A40MKHbI NPOBOAUTL UCTILITAHUSA B TEX XKE CAMbIX YCNOBUSAX (PEXUMbI paboTbl HAarpeBaTenbHOIo
3nemMeHTa, NPUMEeHeHUe OUnsLTPOB), B KOTOPbLIX OHU ByAYT NPUMEHSTL UOHU3ATOP.

5.3.5 HacTonbHbIe nOHU3aTOPbLI AOMXKHbI ObITE pa3MeLLeHbl COrmacHo pucyHkam 11 u 12. Motok Bo3ayxa
JomkeH BbITb HaNpaBneH Ha TOYKy uamepeHuii TP2 u onpegenet B Todkax TP2 u TP5. NameputensHas nna-
CTUHa AOMKHAa ObiTb 06palleHa K MOHM3aTopy NULIEBOI CTOPOHOI. VcnbITaHWUA AOMKHBI ObiTh NPOBEAEHbI B
Toukax TP1 — TP12, kak nokasaHo Ha pucyHke 11.

5.3.6 MNoaBeCcHbIE MOHU3ATOPLI AOMKHBI ObITh Pa3MeLLEHbl COrnacHo pucyHkam 13 u 14. MoTok Bo3ayxa
[omkeH BbITb U3MepeH Ha Todkax TP5 u TP8. UcnbitaHusa gomkHel 6biTe NPOBEaEHb! B ToWkax TP1 — TP12,
Kak nokasaHo Ha pucyHke 13.

5.3.7 OnucaHHoe B 5a) Bpemsi paspsaa AOMKHO ObITb ONpeaeneHo B KaXXAoh TOUKE U3MEePEHWN.

5.3.8 OnucaHHoe B 5 6) 1 5 o) HanpsbkeHWe CMELLIeHUS AOMKHO ObITb ONPeAeneHO B KaXA0N TOUKe U3-
MEpeHWid. iamepeHne HanpsKkeHWe CMeLLeHns JOIHKHO NPOBOAMTHLCA B MPOMEXYTOK BPEMEHU NO KpaiiHewn
mepe oT 1 40 5 MUH (Makcumym) Ana obecneveHns cTabunbHOCTM NOKa3aHUM.

5.4 MoHM3aTOpPbI C UCNOSIb30OBAHUEM CXATOro rasa ConyioBOro U NUCTONETHOro TUNOB

5.4.1 N3amepeHusa fOmKHbI MPOBOAUTHLCA HA HEUCKaXKAIOLLEH NOTOK BO3AyXa NOBepxHOCTU. Ecnu He oro-
BOPEHO UHOE, NOBEPXHOCTb AOMKHa ObiTh NPOBOAALLEN UMM pacCenBalOLLEN CTaTUYecKue 3apsiabl U AOIKHA
ObITb 3a3emsieHa.

5.4.2 NpoBoaALMIA UCNbITAHUA COTPYAHUK AOMKEH ObITb 3a3EMMNEH.

5.4.3 lMpu npoBeaeHUN UCNbITAHUN N3MEPAETCA BPeMs paspsaa U3MEpPUTENbHO MIacTUHbl OT NEPBO-
HavanbHoro HanpsbkeHust 1000 go 100 B kak AnsA NONOXMTENbHOW (+), TaK M ANS OTpUUATENbLHON (=) Nonap-
HOCTMU.
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5.4.4 Ecnu He OroBOpeHO MHOe, laB/ieHne BcacblBaHUA A0/MKHO cocTaBnAaTb 206,8 kMa. Monb3oBaTtenn
[O/KHbI NPOBOAUTL UCMbITAHUA MOHU3ATOPOB CO CXaTblM ra3oM B TaKMX YCNOBUAX, B KOTOPbIX OHW ByayT uc-
Nnosib30BaTb NOHM3ATOPbI.

5.4.5 VicnbiTaHa 0O/KHBI NPOBOAUTLCA C NOMOLLbLIO CTEeHAa, NpeACcTaB/IeHHOIo Ha pucyHke 15.

5.4.6 OnncaHHoe B 5a) Bpems paspsga 40/HKHO ObliTb ONpeaesieHo B KaX0W ToOUKe U3MEpPEHWIA.

5.4.7 OnucaHHoe B 56) 1 54) HanpsXXeHne CMeLLeHns fOMKHO ObiTb ONpeaesieHO B KaXA0N Touke nsme-
peHuin. N3amepeHne HanpsXeHUs CMeLLeHnsa A0MKHO NPOBOAMTLCA B NPOMEXYTOK BPEMEHUN MO KpaliHel mepe
oT 10 c go 1 muH (Makcumym) ana obecneyeHms cTabuibHOCTU NOKa3aHWIA.

PucyHok 1- Cxema NofxIloueHnst N3MepuTeibHON NaacTUHbI

3emnsa

MpumedyaHune - 3aszemneHHas NOBEPXHOCTb AO/MKHA ObITb KBaApPaTHOM (DOPMbI CO CTOPOHOI He MeHee 15 cwm.

PUCYHOK 2 - KOHCTPYKUWMSI U3MEPUTENLHON MNaCTUHbI
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MpumeuvaHwune"! - MNpuBegeH NpuMep peLLEeTOK NepeMeHHOro Toka (MOKPbITUe MeHbLue 100 %) 1 WWH UMY /bCe-
HOro WY CTabUNN3nMPOBaHHOIO NOCTOAHHOIO TOKA.

MpumeuvaHne?2 - TP1 HaxoAMTCA NPSMO MNOA, PELUETKON WAn LWKHOM, a TP2 - B LEHTpe Mexay pelietkamu um
LUMHaMMK.

PucyHok 3. O6nactn ucnbiTaHni MoHM3aummn Bcero nomMetleHns. CUcTemMbl B BUAE PELLETOK NEPEMEHHOrO TOKa U LUNH
NOCTOAHHOIO TOKa

3apsxeHHas Manyvarens

MpumeuyaHue - VCnbITaHWS AOMKHbI ObITb NPOBEAEHbI B TPEX TOUKAX U3MEPEHWIA.

PucyHok 4. O6nacTty ncnbiTaHWii MOHU3aLMK BCEro MOMeLLEeHNs. CUCTeMbl OAHOMNOMAPHLIX U3nydaTenei
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3apskeHHas N3nyyatens
----- --© 0 ©
+ +

MpumMmeyaHue - McnbiTaHWst AO/MKHbI GbiTb NPOBEAEHbI B TPEX TOUKAX U3MEPEHWIA.

PucyHok 5. O6nacT ucnbiTaHui MoHM3auun Bcero nomeleHns. CuctemMbl CABOEHHbIX JINHUI NOCTOSIHHOTO TOKa

3apskeHHas M3nyyartenb

MpumMmeuyaHue - McnbiTaHnsi AO/MKHbI GbiTh NPOBEAEHbI B ABYX TOUKAX U3MEPEHUI.

PucyHok 6. O6nactn ucnbiTaHui MoHM3auum Bcero nomelteHms. Cuctemsl MsnyaneneVl NOCTOAHHOIO TOKa nepemeHHoM
NOoNAPHOCTN

OceBas NuHUsA
McnbITaTe bHbIX TOUEK

MpnmeyvaHne - McnbitaHNA LOKHbI ObITb nposeaeHbl B BOCbMU TO4YKax M3MepeHVII7I.

PucyHok 7. O61acTi UCMbITaHWA MOHW3ALMU B HaNpPaBieHU BepTKasbHOro NaMUHAPHOTO NOToKa Bo3ayxa (BuA CBEpXY)

8
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PucyHok 8. O61acTyt UCTbITaHWii MOHM3AUMW B HANPaB/IEHUN BEPTUKA/IbHOTO TAMUHAPHOTO MOToKa Bo3adyxa (Buf, COOKY)

ncnbiTaTesibHbIX TOYEK

PucyHok 9. O6nacTvt UCMbITaHWiA MOHM3aLMN B HANPAB/IEHNN TOPU3OHTA/ILHOO TaMWHAPHOro NMOTOKa BO3dyxa (BUA,
cBepxy)
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10

MpumMmeuyaHue - McnbiTaHUs A0MKHbI GbITb NPOBEAEHbI B ABEHAALATY TOUKAX U3MEPEHUIA.

PucyHok 11. O6nacti UcnbiTaHWii HACTO/IbHOIO MOHU3aTopa (BuA CBEPXY)

3apskeHHas

. MoTok
HacTonbHbIN BO3yxa
NoHu3arTop | . |

PucyHok 12. O6nactu ncnbiTaHUn HACTO/ILHOTO MOHM3aTopa (Bug cH0Ky)

30 cm (12

30 cm (12")
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MoagecHoli MoHM3aTop

MpumMmeuyaHue - VcnbiTaHWsl JOMKHbI GbITb MPOBEAEHLI B ABEHAALATY TOUKAX U3MEpPEeHU.

PucyHok 13. O6nacTtn mcnbiTaHWii NOABECHOrO MOHM3aTopa (BUA, CBEPXY)

OceBas NUHUA
TOYeK UCMbITaHWS

60 cm (24"

MoaBecHoii noHu3aTop

MNoTok
BO34yXxa

3apshkeHHas

10

PucyHok 14. O6nacTtn vcnbiTaHWii NOABECHOrO noHmM3atopa (Bug cOoky)
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MpumMmeuyaHue - McnbiTaHWs [OMKHbI GbITb NPOBEAEHbI B OAHOM TOUKE U3MEPEHUI.

PucyHok 15. O6nactu ucnbiTaHWii MOHM3aTOPa, MCMOJb3YIOLLEro CxaTblii ra3 (MMCTONETHOro WM conioBoro Tuna) (Bug,
c60Ky)
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MpunoxeHue A
(obsisatenbHoe)

MeTtop onpepeneHun
TeXHUYECKUX XapaKTepPUCTUK MOHU3ATOPOB

Sl'leKTpOCTaTI/I‘-IeCKOQ nore, cCo3gaHHoe 3apagamMn, HaxoaALWUMNCA Ha U3onATopax U U3oNUpOBaHHbLIX NPOBOAHU-
Kax, MOXeT ObiTb HeWTpanu3oBaHoO C NOMOLLbIO a3POUOHOB MPOTUBOMNONOXHOIO 3apsAfa, ocaXaaemblX Ha 3apsKeHHble
NOBEPXHOCTHU.

A.1 A3poUoHbI

A3pOUNOHBI — 3TO cocToALME NPUBNM3nTENbHO U3 10 MoneKyrn (NpenMyLLecTBEHHO BO/bl) MOMEKYNAPHLIE KNacTeph,
pacnonoXeHHble BOKPYr 0fHO3apsKEHHOM MONeKynbl KUCnopoAa unu asota. B HopManbHbBIX yCroBUAX B BO3AYyXe Mpu-
CYTCTBYET OTHOCUTENBHO HEGOIBLLLIOE KONUYECTBO a3ponoHoB. OBbLIMHO UX KonuvecTso He npesbiwaet 1000 B 1 cm3. 3n
«ECTECTBEHHbLIE» a3POMOHBI 0BBIMHO FeHEPUPYIOTCH MOHWU3UPYIOLLIMMUN N3NYYEHNAMWN HaXOASLLMUXCA B BO3AyXe, 3emMne unu
B CTPOUTENbHBLIX MaTepuanax pajuoakTMBHbIX BELLECTB.

Ans Toro YTobbl HEMTPanu3oBaTh 3apsXKeHHbIe NOBEPXHOCTH, TpebyeTca 3HauYuTeNbHO Gonbluee KONUYECTBO a3po-
MOHOB. XOTSI MOHM3MPYIOLLME U3NYYEeHUS pagnoaKTUBHbIX BELLECTB M BHOCAT BKaj B NPOLIECC reHepaLum asponoHoB, of-
HaKO OCHOBHBIM CMOCOGOM WX FreHepaLun ABMNSETCA BbICOKOBOSIBTHAsA KOPOHHAA MOHU3ALMA BO3flyXa, KOTopas NpoTekaeT
B pe3ynkraTe CTONIKHOBEHUSI HETParbHbIX MOSEKY U 3NEKTPOHOB, YCKOPEHHbLIX ANEKTPUYECKUM MONeM HaNpsKeHHOCTbIO
6onee 3 MB/M (npn aTMOchEPHOM AaBneHun).

A.2 dnekTpuyeckas NOABMXKHOCTb U UOHHbIN TOK

Haxofsick B anekTpu4eckoMm nomne HamnpsKeHHOCThI0 £, asponoH GyaeT nepemMelyatbes ¢ NponopLuoHansHoi £
CpepHeit ckopocThio gpeiida V.

v=kE, (A1)

rae k- SNeKTpu4ecKas nogBUXHOCTbL a3pOUOHa.

[Jnana3oH MOABMXHOCTM a3ponoHOB 0Bbl4HO cocTaBnseT 1-2 cm2/(B-c) (KBaapaTHBIX CAHTUMETPOB Ha BOSLI-
cekyHay).

Ecnu KOHLEHTpaL Mo MONOXUTENBHBIX MOHOB B BO3AYyXe NMPUHSTL 3a N, UX NMOABWKHOCTL — 3a K, a 3apsag — 3a e, To
anekTpudeckoe norne E GyAeT Bbl3biBaTb ANEKTPUYHECKUIA TOK B HanpasneHun £ ¢ NNOTHOCTHLIO J:

j=enkE=A\E. (A2)

KoHcTaHTa A=e-n-k Ha3blBaeTCA NONOXUTENBHOA SNEKTPONPOBOAHOCTLIO BO3AYXa UMW, YTO TOMHEE, NONSAPHON
SNEeKTPONpPOBOAHOCTLIO BCIEACTBUE HaANMU4YUA NONMOXUTENbHBIX UOHOB. OTpI/ILlaTeJ'IbeIe WUOHbI 6y,qu ABUraTteCA B
NMPOTUBOMOMOXHYHO MO0 CTOPOHY, HO YpaBHeHUe (A.2) MOXET 6bITb UCTONL30BaHO ANA NOACHETa NNOTHOCTYU TOKa
oTpuUaTenbHbiX NOHOB, €CIn B 3Ha4€HUe e B3ATb Mo MoAYIio. Takum 06pa30M, NNOTHOCTb TOKa OT OoTpUuuaTenbHbIX
WOHOB Takke 6yaeT B HanpasneHUu nons.

A.3 Tok HelTpanu3auum

BoKpyr NONMHOCTHI0 OKPY>XEHHOro MOHU3UPOBaHHLIM BO3JYXOM TeNa ¢ 3apAfoM ¢ (hOPMUPYETCA SNeKTpUdeckoe
none, U MOHbI 6YAYT ABMIaTLCS Kak Mo HanpaBneHuWIo K TEMy, Tak U OT HEro. XoTs NoMe B PasHbIX TOYKaX U HEOAHOPOAHO, HO
OHO Bcerga GyaeT nponopLUuoHanksHo 3apsay g. TOKOM HelTpanu3auum Has3biBaeTCA NpoTeKaloWWii B HanpaBneHun Tena
3NEKTPUYECKUil TOK, 0BYCINOBNEHHLIN ABUXEHMEM a3POUOHOB NMPOTUBOTONOXHOTO 3apsAY ¢ 3Haka. 3TOT TOK Nponopuuno-
HaneH 3apsiay g U COOTBETCTBYIOLLEHA, MPOTUBOMOIIOXKHOIA MO 3HAKY SNEKTPONPOBOAHOCTU OKPYXalOLLEro Bo3gyxa.

A.4 CteneHb HeUTpanusauum

Ecnu aneKkTponpoBOoAHOCTb OCTaeTCA HEUM3MEHHOM, TO OTHOCUTENbHLIA YPOBEHb HEWTpanusauumn sapsga 6yaert no-
CTOAHHBIM W 3apsf OyAeT aKCMOHEeHLMarnbHO cTekaTb € NOCTOSHHOW BpeMeHu T, paBHON AU3NEKTPUYECKON NOCTOAHHO
BO3AYXa &, , pa3/leNeHHoi Ha ero aneKTponpoBoAHOCTL A:

T=¢ A (A3)

HeobxoAUMO OTMETUTL, YTO UMEHHO 3MEKTPONPOBOAHOCTL, @ HEe KOHLIEHTPaLUA a3pOMOHOB ONpeaenseT cnocot-
HOCTb BO3AyXa K HeWTpanusauuu 3apafbl. Tak, B criyyae Bo3pacTaHMsl KOHLEHTpaLUN a3po3onbHbIX HYacTul B BO3gyxe
(Hanpumep, Npu 3a1bIMIEHUNA) NPOUCXOAUT CHKEHUE Ha NopsfaokK n Gonee cpefHel NOABUXKHOCTU a3POUOHOB W, CNeao-
BaTeNbHO, SNEKTPONPOBOAHOCTY Bo3gyxa. UNCIO e 3apsbkeHHbIX YacTuL, B einHULE o6bema Bo3fyxa, T.e. KOHLeHTpaLus
a3POUOHOB, MPU 3TOM MOXET OCTaBaThbCA 6onee UNKU MeHee NOCTOSIHHON BENUYNHON.
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A.5 YObINb MOHOB U NoAaBreHue Nons

B peanbHbIX yernoBusx ypaBHeHue (A.3) HUKOTAa He BbINOMHSAETCA TOUHO.

Bo-nepsbix, NpegnonaraeTcs, YTo Ha anNeKTPOrNpOBOAHOCTL BO3yXa He BMUSET npoLece HelTpanusayun. OgHako,
HarnpuMep, B criydyae MOHW3aLuW BCEro NoMeLleHus, none, reHepupyeMoe 3apsifaMu, KoTopble LOMKHbI GbiTb HeWTpa-
Nn30BaHbl, MOXET NPUBOAUTL K YaCTUYHON yObINU UOHOB B BO3AyXe. YMEHbLUEHUE YUCa MOHOB NPUBEAET K CHUXEHUIO
3NeKTPONPOBOAHOCTM BO3AyXa, YTO B CBOI odepefb MPUBEAET K 3ameANieHnto npoLecca HelTpanu3auun 3apsgos no
CpaBHEHUIO C YPOBHEM, Mony4YeHHbIM no ypaBHeHuto (A.3). BenndmHa yObinn MOHOB HanpsMyto 3aBUCUT OT BEIUYMHLI
cunbl nons, PopMUPYeMOoro 3apskeHHbIM Teriom. Takum o6pasom, B Cryyae yBeNMUYeHWs Konu4ecTsa 3apsaos, nognexa-
LMX HERTpanuaawumnm, ckopocTb HeTpanmaaLun CHUXaETCS, YTO He OTpaxeHo B ypaBHeHUM (A.3).

HaHHbli 3 dhekT HauMeHbLIMM 06pa3oM NPOSBNAETCA NPU UCNOMb30BaHUM UOHU3aTOPOB, 060PYAOBaHHLIX BEHTU-
NSATOPOM, UMM MOHU3ATOPOB, WCMOSMB3YIOLMX CXKaTblid ra3. YpoBeHb HelWTpanvaayun B Takom criydae B OCHOBHOM GyaeT
3aBUCETb OT CKOPOCTU NOTOKA MOHU3MPOBAHHOrO BO3AyXa.

Bo-BTOpbIX, MpefnonaraeTcs, YTo 3apsXeHHOE Tero NOMHOCTBLIO OKPY>KEHO MOHW3MPOBaHHLIM BO3AYXOM. B cooTBeT-
CTBUW C ypaBHeHWeM (A.2) none oT Nboil YacTu Tena GyaeT BHOCUTL BKTaj B TOK HeWTpanuaauynn. OfHako B peanbHbIX
YCNOBUSX 3TO NPaKTUYECKN HEAOCTUXUMO.

YacTb cUoBbIX NUHWUIA NonsA 3apsA0B OyAeT NPOXOAUTL Yepes Te UK UHBIE U30NUPYIoLWMe ONOpLI, 3aKkpennsowue
3apsXeHHoe Teno, U, TakuMm obpa3om, He ByaeT obecnednBaTLCA NOTOK HEUTPaNU3yOLWMX YacTuL Ha Teno. ToT addekT
HasblBaeTCs NofaBneHneM nons. Ho gaxe ecnu Bce HenocpenCcTBEHHOE OKPYXXeHUe 3apsKeHHOro Tena ABMsSeTcs NpoBo-
AAWKUM, To BrM3Ko HaxoAsALMeca NpeAMeTEl BHE 3aBUCUMOCTMN OT TOro, ABMAIOTCA NN OHU N3ONATOPAMU UNU NPOBOAHMNKA-
MU, MOTYT (OU3NYECKM NPENATCTBOBATL @a3pOMOHaM U3 OTAaneHHbIX obnacTeil nepemMecTUTLCS ANA Toro, YTobbl ocecTb Ha
3apSHKEHHOM Tene, YTO BHOBb NPUBOAUT K YObINTN NOHOB.

Ha npakTuke npu BIMUCIIEHNN NOCTOSAHHOW BPEMEHU T HE MPECTaBMNAETCA BO3MOXHBIM YHECTb U CKOPPEKTUPOBaTh
BCe OTKINOHEHWA OT naeansHoro crydas. O6bIYHO MPUXOAUTCA ONPefenaTb CNOCOBHOCTL MOHU3NpPYIOLLEero 060pyaoBaHNUA
K HEUTpanusayumn sKkcnepuMeHTanbHo, B HACTOSLLEM CTaHAapTe paccMaTpuBaeTCA Takas METOAMKA.

A.6 NameputenbHas nnacTUHa U HeMTpanusauusa 3apsagos

VaMepuTenbHan nnacTMHa UCnonb3yeTcs AN OnpeferneHns cocobHOCTU MoHU3aTopa UKW WOHU3UPYIOLLei ycTa-
HOBKYW K HeliTpanusauuu sapaga. ViaMepuTenbHas nnacTuHa COCTOMT M3 M30NMUPOBAHHOM NPOBOASLLEN NNACTUHLI, KOTO-
pas MOXeT GbITb 3apsikeHa [0 ONPEeAeneHHOro HavanbHOro 3Ha4YeHUs HanpsiKeHWst ¢ NOMOLLbIO BHELWHEro yCTporcTBa.
HanpspkeHue Ha nnacTWHe KOHTPOMUPYETCS WMKM KOHTaKTHBIM CrocoGoM MyTeM UCMOMb30BaHWUS ANeKTPOCTaTUYECKoro
BONLTMETPa UK, YTO Gonee NPeAnoYTUTENBHO, NMYTEM U3MEPEHWUs SMEKTPUYECKOro norsi 6ECKOHTAKTHEIM U3MepUTenem
noss.

Ecnu namepuTenbHas nnacTuHa HaxoauTCs B MOHU3UPOBaHHOI OKpyXatoLLeii cpefe, To CKOPOCTb HeUTpanusaLmu
3apsfoB MOXET ObITh OXapakTepu3oBaHa Yepes BpeMsl paspsiga, To eCTb BpeMsi, 3a KOTOpoe HarpshkeHUe Ha nractuHe
CHU3UTCA C NEPBOHaYanbHOMO YPOBHS 0 ONPeAEerneHHOro KOHEYHOTO YPOBHS.

A.7 COOTHOWEHUe MeXxay BpeMeHeM paspsaaa U3MepuTenbHON NNAacTUHbLI U BpeMeHeM pa3psaaa
peanbHOro o6beKTa

N3mepuTenbHaa nnacTuHa npegHasHaqdeHa AN nposefeHns BOCTIPOU3BOAUMbIX UCCNEAOBaHWUM, XapaKTepusyoLnux
CNocoBHOCTb MOHU3ATOPOB K HENTpanusaLumn cTaTuyeckoro 3apaga. B kauectse n3mMepuTenbHOM NNAcTUHBI UCMONb3YeTCA
n3onupoBaHHas, NpoBoAsLlasn, KBajpaTHas nnacTuHa co cTopoHaMm 15 cM. VisMepuTenbHas nnactuHa MHOroKpaTHO 3a-
psKaeTcs [0 onpefeneHHoro ypoBHs. NnacTuHa pacrnonaraeTcs Ha HEKOTOPOM PacCcTOSIHWM OT 3eMnn ANs obecneveHuns
MUHMManbHOR eMkocTn 15 Nd n cymmapHoi emkoct 20 Nd npu NOAKNHOYEHUN BCEA MOHTaXHON COEANHUTENBHON Lienu
K U3MepUTENbHOW NnacTuHe. NaMepuTenbHyro MNacTuHy, Kak MpaBuno, pacnonaratT Ha paccTosHuM 15 cM oT uccneaye-
MOV NOBEPXHOCTW.

XoTa npefnoXeHHble XapakTepucTUkM 1 NO3BOMAIT MoMyYaTb BOCNPOU3BOAUMBIE pe3ynbTaThl, OfHAKO Takue xa-
paKTepUCTUKN, NOMyYeHHbIE B ONPeAerneHHbIX YCoBUSAX U AN onpeAeneHHbIX 00beKToB, He Bcerga B LieNloM OfHO3Ha4yHO
onpeaensoT cnocobHOCTL MOHM3aTOpa K HEUTpanuaaLumm 3apsAoB B MHBLIX YCIOBUSX UK Ha APYrnX 0BbekTax, MOCKOMbKY
Ha BpeMs HeiTpanusauun oKasblBaloT BIUAHME pasnuyHbie napaMeTpbi.

Ha obLLyto 3neKTpoeMKoCTs 06LEKTa, TaK Xe KaKk U Ha anekTpudeckoe nomne, cosjasaemoe 3apagamm Ha obbekTe,
BIUAIOT pasmep, popMa 1 NonoxeHne obbekTa No oTHoLWeHWo K 3emne. O6bekTbl ¢ BonbLUei 3MeKTPOEeMKOCTBIO Cro-
CcobHbI HaKoMUTL GonblUee KOMUYECTBO 3apsfa, YTo NpUBOAMT K BomnbLUeMy MO CPaBHEHWUIO C NMAacTUHOR emkocTeio 20
nd, BpeMeHn nx HelTpanmsaunmn. Tak Kak aspouoHbl MPUTATMBAIOTCA K 0ObeKTy nog AeWCTBUEM SMEKTPUHECKOro noss,
€ro UHTeHCUBHOCTb U HanpaBneHue Takke BNUAKT Ha Bpems HeilTpanusauuun. PacnpegeneHue 3apsfa Ha npoBoAHUKe
OTNUYaeTCs OT pacnpefeneHns Ha 3oNATope Takoi xe PopMbl, YTO MPUBOAMUT K Pa3HbIM 3MEKTPUYECKUM NONAM OT 3TUX
obbekToB. MpoBogsALLMe 06beKkTEl MOryT obnagaTh anNeKTpU4eckMM CONpPOTUBIEHNMEM NO OTHOLLEHMUIO K 3eMIe, YTO Talkke
OKas3blBaeT BNUAHUE Ha BpeMs HeiiTpanusauum sapsaa.

Opyrumu sBneHnAMM, oKasbiBaoLWMMK BUSHWE Ha BPeMSA HelTpanusauum, SBnaoTea aekT nogasneHuns nons
U Hanu4ne ApYrux 3apspkeHHbIX UMK 3a3eMNeHHbIX 06bekToB NobnusocTu oT obbekTa, NoAnexallero HelTpanusaLny.
MogaBneHne Nons NPOUCXOLUT NPU HaXOXKAEeHUN 3apsXKEeHHOro o6bekTa B HenocpeCTBEHHON GrN30CTM OT 3a3eMIeHHbIX
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NPOBOASLLMX NOBEPXHOCTEN. YacTb areKTPUYeCcKUX CUMOBLIX NIMHWIA OT 3apsifa GyAeT orpaHUYNBaTLECS STOW 3a3eMneHHOV
MOBEPXHOCTBLIO, UTO MPEMNSATCTBYET OCAKAEHNIO aspPONOHOB Ha 3apshKeHHbI 0BbeKT. AHanorM4YHO U Apyrue 3apsikeHHble
UK 3aseMrieHHble 06beKTsl ByayT USMEHSATL AEKTPUYECKME NOMS U MPUBOAUTL K 0GEAHEHNIO KOHLIEHTPaL NN MOHOB BENU-
31 nognexallero HeTpanusauum obbekTa.

MOXHO C YBEPEHHOCTBIO KOHCTaTUPOBaThb, YTO XOTA MPUMEHEHWe W3MepUTENbHOM nnacTuHbl U oGecnevnsaeTt
eAnHooBpasHblit NOAXOA K UCCResoBaHUi TEXHUYECKUX XapakTepUCTUK NOHU3ATOPOB, OAHaKO STO YCTPOHCTBO He npe-
HOCTaBMseT LOCTaTOMHO MOMHOA MHGOPMAaLMM OTHOCUTENBHO TEXHUYECKUX XapaKTepucTuK No HelWTpanusaumm Bcex
BOSMOXHbIX 06bEKTOB. PekoMeHAyeTcA B cryyasx ocobblX KPUTUYHLIX TpeGoBaHWiA OTHOCUTENBHO OCYLUECTBNEHUN
3NeKTPOCTATUYECKOrO KOHTPOMA MCMOMNb3oBaTh WHLIE, HE paccMaTpuBaeMblie B HACTOSILLEM CTaHgapTe cnocobbl W3-
MepeHUsi BpeMeHN HelTpanusalun sapsfa Ha KOHKPETHbIX 06beKTax. Tak, HanpuMep, 06bIMHO AN 3TUX Lenei wupo-
KO MCMOMb3YHTCA U3MepUTeNnn aneKkTpoCTaTUYEeCcKoro Noss U aieKTpocTaTuieckne BosisTMeTphl. OfHako HeoGXoaUMMo
MMeTb B BUZY, YTO yxe camo no cebe NpucyTCTBUE Takux NpUGopoB B 30He NPOBEAEHUS UCTILITAHUI OKa3biBaET BIUAHWE
Ha BpeMsi HeliTpanusauum.

A.8 HanpsixeHune cmeLweHus

Ecnu reHepaLusi ¢ MOMOLLbI MOHW3ATOPa NONOXUTENBHBIX U OTPULIATENBHLIX a9POUOHOB He cbanaHcupoBaHa, To
NoMeLLeHHLI B 06nacTk ero Bo3geNncTBUS NpefMeT MOXKET Hakarnnmearh afieKTpudeckuii 3apsg. B criydae 3onuposaHHo-
ro NPOBOAHUKA 3TO NPUBOSUT K NOSBMNEHUIO ONPEAENeHHOro aNeKTPUYECKOro HamnpshKEeHUs Mo OTHOLLEHMIO K 3emne. Takoe
HanPsXXeHNe Ha3LIBAETCS HaNPsHKeHNeM CMELLEHNSI N MOXET BbITb M3MEPEHO C MOMOLLBIO W3MEPUTENBHOR NACcTUHLI.

A.9 MNoaroTroBka 30HbI UCNbITAHUIA

Mpw oueHKe MOHM3MpYtoLero obopyAoBaHMA ocoboe BHUMaHNE AOMMKHO ObITb yierieHo NofroToBKe 30HbI UCNbITa-
HWA. B 30He WCMbITaHUIA YCrOBUS OKpYXatoLLei cpefbl He JOMKHBI KBMEHATLCA. Takue U3MEeHEHUs1 YCIIOBUIA OKpyXxatoLen
cpefbl MOryT BbITb Bbi3BaHbI BKITHOMEHUEM U BbIKITIOYEHWEM CUCTEM KOHAWLMOHUPOBAHUS BO3AlyXa, MU3MEHEHNEM BO3AYLL-
HbIX MOTOKOB BCIEACTBUE OTKPLIBAHUS UMW 3aKpbiBaHUA OKOH W ABepeil, NnepemelleHneM niogeil unu obopyaosaHus B
HenocpefCTBEHHON BNM30CTN OT MecTa MPOBEAEHUS UCMbITaHWA M T.N. 30Ha UCMBITAHUA AOMKHA HaxoAMTLCS B TakOM
MecTe, B KOTOPOM OTCYTCTBYHOT BO34YLUHbLIE MOTOKW, CNOCOBHLIE NepeMellaTb a3pOMOHbI B HanpasneHWn oT U3MepuTenb-
HoWi MNacTUHbI,

A.10 NMepeHOC NOHOB B NOTOKe BO3ayXxa

A3sponoHbl 06bIMHO NepemellatoTea Noj AeiicTBMEM ABYX MEXaHU3IMOB: NepeMeLleHne Noa BUSHWUEM ANEKTpu-
YeCKWX CUJ1, CO3AaBaeMblX MEKTPUYECKUM NOMEM, a Taloke MEXaHUYecKoe nepeMeLleHne, obyCnoBneHHoe ABUXEHNEM
Bo3ayLHoro notoka. CylllecTBOBaHWe TakuxX MEXaHU3MOB nepemMelleHUa NpusoauT K ABYM NPUHLMNNANBLHO pasHbIM Me-
XaHU3MaM HelTpanusauum sapsga Ha obbeKTax nog AecTBueM a3ponoHusaLmu. B nepeom cnydae ABUXeHWe U NpUTArK-
BaHWe reHep1mpyeMmblX MOHU3ATOPOM a3pONOHOB 0OYCNOBMNEHO ANEKTPUYECKUMU CUIMaMi, Co3aaBaeMbiMU ANEKTPUIECKUM
nofieM sapshxeHHoro obbekTa. [Ana peanusauum Takoro MexaHusma, Kak npasusio, JOCTaTOMHO pasMeCcTUTb MOHU3aTop 1
3apsiKeHHbI 06beKT HacTonbKko 6rMako APYr OT Apyra, YTobbl NEPBLIA HAXOAWUICSA B ANEKTPUYECKOM Nofe NOCNeAHero.
BTopoii MexaHW3M 3aknoyaeTcs B 3axBaTe a3pOMOHOB NOTOKOM BO3AyXa U MepeHoce UX K 3apshkeHHOMY 06beKTy, rae yxe
W MOAKIIOYatoTCH areKTpuyeckne cunbl. TakoW MexaHW3M Mo3BONSAET pasMellarb MOHM3aTOP Ha HEKOTOPOM PacCTOAHUN
OT 0ObeKTa Npu YCroBUM, 4TO NOTOK BO3AYXa OT WOHW3aTopa BygeT HanpaeneH NpsMo Ha 06bekT.

Mpu UCTBITaHWSIX C UCMONB30OBaHMEM MOTOKa BO3AyXa, HacChILEeHHOro aspouoHaMu, HeobxoguMo NpUHUMaTb BO
BHUMaHMWe criefytoLime BaxHble 06cToATENbCTBA. [lepBoe 13 HUX — pekoMBUHaLMA a3ponoHOB — 3aKNoYaeTca BO B3aUM-
HOM 3MEKTPUYECKOM B3alMOAEACTBUN MOMOXUTENBHBIX U OTpULATENBHLIX a3POMOHOB. MOHU3UPOBAHHLIA BO3AYX Xapak-
TepuayeTcs kpaiiHel HecTabunbHOCTLIO. [pyriMu crioBamu, B TEHEHUE KOPOTKOro NPOMEXKYTKa BpEMEHU pa3HONONAPHbIE
@3POMOHBI NPUTAHYTCS APYT K APYTY U, PEKOMBUHMPYS, 0OMeHSAIOTCS 3apsaamMm U paccetoTcs Kak HeNTpasnbHble MONEeKynb.
MMeHHO pekoMBUHaLmsa NpuBOAUT K TOMY, YTO BpeMs HeTpanvaaLun yBernmynBaeTCs C yBeNUYeHNeM paccToSHUA Mexay
MOHWU3aTOPOM U 3apsXXEHHBIM OOLEKTOM UMK C YMEHbLUEHWEM CKOPOCTU BO3AYLLUHOMO MOTOKA.

BTopasi BaxHasi oTnuumTernbHas 0Co6eHHOCTb NOTOKa MOHW3MPOBaHHOTO BO3fyXa 3aKnio4aeTcs B TOM, YTO nepe-
MeLLatoWniica MOHM3MpPOBaHHLIA BO3LYX caM no cebe cnocobeH Kk HeWTpanuaauwu. Ecnn 3apsxeHHbId 06beKT unu ns-
MepuTenbHasa nnacTuHa He pasmelleHbl HeNOCPeACTBEHHO B HanpaBeHnn noToka MOHM3NPOBaHHOroO BO3AyXa, TO Bpems
HelTpanusayum, kak npaeuno, bygeT Benuko. Ecnv usmeputensHas nnacTuHa HaXoAWTCA Ha Kparo Wnu rpaHuLe notoka
MOHU3MPOBAHHOIO BO3AyXa, NokasaHus BpeMeHn HelTpanuaauun 6yayT HecTabunbHbl M ByAYT OTIMYaTLCSA MNIOX0i Boc-
Npou3BOAUMOCTLIO. BaXHO y4ecTb, YTO U3MEpeHUs BpeMeHUN paspsfa Ha Kpato UNu rpaHuLle noToka MOHWU3UPOBaHHOro
BO3JyXa KpailHe YyBCTBUTENbHbI K ManeiLluM U3MeHeHUAM B PerynmpoBKax MOHM3aTopa, B MECTOMONOXEHUN UOHU3a-
Topa, B MECTOMOSOXEHUN U OpUEHTaLUN 3MEepUTENBHON NacTUHbI B UCTbITaTeNbHOM cTeHfe. OBbeKTbl Unu ycrosus,
oKasblBaroLMe BAMSIHUE Ha NOTOK MOHW3WPOBAHHOMO BO3fyXa B UCMbITATENbHOM CTeHAe, OyayT okasbiBaTb eLle 6onbluee
BMMSAHUE Ha NpoLiecc U3IMepeHUa BpeMeHU paspsaga, NpoBoAUMbIA Ha rpaHuLe noToka MOHU3UpoBaHHoOro Bosayxa. Mpu-
Mepamu Takux 0ObeKTOB U YCNOBUI ABMAIOTCS, HanpuMep, Hannuue CTeH B HENMOCPEACTBEHHON BrIN30CcTU OT 30HbI UCTbI-
TaHWiA 1 BO3[YLUHbIE MOTOKM OT CUCTEM KOHAULMOHMPOBAHUS UNWU NepemMeLleHus niogei B HENOCPEACTBEHHOK Bnmn3ocTm
OT 30HbI UCMBbITaHWA.
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A.11 MpenarcTBus NOTOKY BO3ayxa BONM3N U3MepUTesibHOW NacTUHbI

OhheKTUBHOCTL MOHU3ATOPA MOXKET BbITh CHIKEHA U3-3a BO3HUKHOBEHUSI NPENATCTBUN MOTOKY BO3AyXa MEXAY NO-
HM3aTOPOM U 3apsKeHHbIM 0ObeKTOM. MeXay UOHU3ATOPOM W M3MEPUTENLHON NNacTUHOWR NPEnATCTBUN ObITb HE JOMXKHO.
TpyAHOCTM MOTYT BO3HUKHYTbL C MUCMOSb3yEMbIM B MPOW3BOLCTBEHHOM NpoLjecce 06opyAoBaHUEM, HanpUMep ¢ MUKPOCKO-
namu UM MaHunynaTopami.

MpensATcTBMEM K AOCTABKE aSPOWOHOB TaKXe MOXET BbICTyNaTb OTKIIOHEHWe noToka Bosgyxa. Ocoboe BHUMaHne
JOMKHO BbITb 06palleHo Ha HaxoasLeecs NOBNU3OCTU OT 30HbLI UCMbITaHWA 06opyaoBaHUe, T.K. OHO MOXET Bbi3BaTb BO3-
HUKHOBEHWe TypOyneHTHOCTM BO3fyXa U HarnpaBneHne noToka aspoNOHOB He Ha U3MEPUTESNBHYIO MNacTUHY.

A.12 O ekt 3acTOoA BO3ayxa

OTOT UHTepecHbI achdheKT HabnofaeTca Npu HanpaeneHnn NoToka Bo3gyxa npsMo Ha NMOCKOCTb W 3aknoHaeTca
B TOM, YTO MOTOK BO3AyXa «MNPUKNEnBaeTCA» K NOBepXHOCTU. [laHHoe ABMeHne MOXeT UMETb MECTO B YCTPOWUCTBaxX ANs
CO3[aH1A NOTOKa MOHW3NPOBAHHOMO BO3Ayxa. B crnyyae noABecHbLIX MOHM3ATOPOB 30Ha 3aCTOSA NOTOKa MOHWU3MPOBaHHOMO
BO3Ayxa MoxeT obpasoBbiBaTLCSH Yy pabodeil NOBEPXHOCTU. OTa 30Ha 3acTos OOLIMHO WMEEeT TOMLWHY HECKOMbKO CaH-
TUMETPOB M MOXET NpocTUpaThes Hag Bce paboyeil NoBepxXHOCTbIO (BKNtoYas Te obnacTW, Ha KOTopble NOTOK BO3AyXa
HenocpefCTBEHHO U He HanpaBsneH). Ans Toro 4Tobbl Y3HaTb, HACKOMbKO 3TOT aheKT NPOosBNAETCA NpU onpeaeneHHOM
MOMOXEHUN MOHM3ATOPA, HEOBXOAMMO PacroNOXUTL U3MEpUTENbHYIO NacTUHy Gnixke K pabodeit nosepxHocTu. AN Ha-
6rrofeHns ABnexuns 3actos HeobxofUMo, 4Tobbl M3MEpUTENbHasA NacTUHa Oblna pacnonoXeHa HeNOCPEACTBEHHO B 30He
3aCTOs NOTOKa MOHWU3MPOBAHHOrO Bo3gyxa. B cnyyae Hamu4us 30HbI 3aCTOS MOTOKa MOHU3MPOBAHHOMO BO3Ayxa Npu Npo-
BEAEHUM UCCNEAOBaHWUA C NMOMOLLBIO M3MEPUTENbHOA MNacTUHLl, PacnoNOXEHHON Ha BbICOTE HECKOMbKUX CAHTUMETPOB
oT paboyeil NoBepXxHOCTH, BpeMs pa3psaa BygeT COOTBETCTBEHHO KOpOYe W OCTaBaTbCA NPUMEPHO OAUHAKOBLIM BAOMb
Bcel paboyeil MOBEPXHOCTH.

A.13 ICTOYHUKN HETOYHOCTU U3MEPEHUN
A.13.1 CnyvaliHasa U3MEHYMBOCTb BpeMeHU paspsaaa

[ns BOCNpOM3BOAMMBIX UCTIBITAHWIA BpeMeHU paspsafa MoXeT HabnioaaTbc M3MEHYUBOCTb AaXe NPU NPoYnX pas-
HbIX ycrnosusx. o 3Toi npudnHe 06bI4HO HEOBX0AUMO NPOV3BOLWUTL NMOBTOPHBIE UCMNBITAHWUA B TOW UNWU UHOIN TOUKE U3Me-
pEeHUA U NPUMEHATb yepedHeHWe N cTaTuyeckue NoAxodkbl Npy 3anucK pesynsraTtos UCCNEA0BaHUA BpeMEHU paspsaja.

A.13.2 N3onauma nnacTUHbI

[a>xxe B BO3AYLUHOI cpefe, MOHU3aLMs KOTOPOW He yBenu4eHa nyTeM NpoBefeHUs1 MepOrpUsITUIA MO UCKYCCTBEHHOM
MOHM3aLMK, UCCneoBaHUsA C NOMOLLbIO U3MEPUTENBHOW NNacTuHEI ByayT nokasbiBaTb, YTO NpoTekaeT HU3KoaddeKTUB-
HbIli NpoLecc HelTpanusauuu sapsaa. NPpUYMHOA TOMY MOTYT CIYXWTb Halnu4Me ecTeCTBEHHbIX a3pOUOHOB (CO3AaHHbIX
crnyYaiHbiMU pajnoakTUBHLIMI pacnajamu); yCrioBus okpyxatoLeil cpefibl, XxapakTepuayoLuecs OTHOCUTENBHOMN BRax-
HocTbto Bo3gyxa Gonee 50 %; HenpeanbHble nsonaTopbl. COOTBETCTBYlOLLEE BpeMsi pa3psiia U3BECTHO Kak camopaspsf
UNK XapakTepuayeT Ka4ecTBO U3ONSALMKM U3MepUTEnbHON nNnacTuHbl. BpeMs camopa3spsifa JOmkHO 6biTb 3HAYUTENBHO
Gonblle BpeMeHU paspsifa USMepUTENbHOM MacTuHbl, TK. B MPOTUBHOM Cryyae pesyrnbrarsl USMepPeHUn OKaXyTcs He-
TOMHBIMM.

A.13.3 HanpsikeHue 3apsagku

Bpems paspsga oOblMHO onpefenseTca kak BpeMs, Heobxogumoe AN pa3psaku U3MepuTenbHON NnacTUHbI ¢ Ha-
YaneHoro (06blMHO 1000 B) fo koHedHoro (o6biqHO 100 B) ncnbitatensHoro HanpshxeHus. MNepBoHavansHOe HanpsikeHue
3apAgK1 (HanpsKeHue, 40 KOTOPOro M3MepUTernbHas NnacTuHa 3apshkaeTcs ANA NPoBeAEHUS UCTIBITAaHWI) YacTo He KOH-
TponupyeTes, 3a UCKIIoHeHWeM criydaeB, Korga HeobxoAuMo yA0CTOBEPUTLCH, UTO €ro 3Ha4yeHWe NpeBOCXOAUT NO BENU-
YMHe Ha4anbHoe MCTbITaTeNlbHOe HanpsiKeHve.

MockonbKy Bpems pa3psaja M3MepseTcs OT Ha4alnbHOro UCMBITAaTENBHOMO HanpsXKeHUs!, 4acTo 3Ha4YeHne nepBoHa-
YanbHOro 3apsAAHOro HanpsXXeHUs He UrpaeT CyLLECTBEHHOI ponn. TeM He MeHee 3ameTuM, YTo Boree BbICOKOE NEpPBOHA-
YarnbHoe 3apafHoe HanpsxeHue npusedeT k 6onee AnutenbHoMmy paspagy. TakuMm obpasom, B Uensix obecneveHusa egu-
Hoobpa3us, Bce WCCIefoBaHUs JOMKHbI NPOBOAUTLCA OT O4HOMO W TOMO Xe NepBOHaYanibHOro 3apsHOr0 HaNPSXXeHUS.

A.13.4 MaTepuanbl B HenocpeacTBEHHON GNMU30CTU OT U3MEPUTENbHON NNTACTUHBI

Msonupytowme MaTepuarnsl, pacnonoxeHHble BONM3M U3MepPUTENBHOM NNacTUHbI, MOTYT NOBIMATL Ha TOYHOCTL W3-
MepeHUs HanpsxXeHUs cMelleHns. OcoBoro BHUMaHUSA 3aciyXUBatoT U30NATOPLI, HanpUMMep nnacTMacchl, KOTopbie MoryT
MCMONb30BaTLCA NPY NPOBEAEHUN UCTIbITAHWIA ANA 3aKpeneHus U3MepUTenbHON NNacTuHbl. Ecnn Ansa 3akpenneHns ns-
MepWTENLHOM MMacTUHEI UCTOML3YeTCA NacTMacca UM nnacTMaccoBble 0GbEKTHI MPOCTO NPUCYTCTBYIOT PAAOM C U3Me-
puTerbHoOW NNacTUHOM, anekTpocTaTudeckne 3apsabl Ha nnacTMacce MoryT NOBMUATE Ha TOYHOCTL U3MEPEHNS Hanpsxe-
HUS CMeLLEeHMs. Takoe BRUsSHUE MOXET 3aBUCETL OT BPeMEHU U UMeeT 0CcoBeHHO GombLLOE 3Ha4YeHWe B TeX cryyasix, Korga
HanpsiKeHWe CMeLLEHUs CTPEMUTCSA K HyIto. SrekTpocTaTuYeckue 3apsbl Ha nracTMacce MOryT MosBMSTECSA BCrneacTBue
MPUKOCHOBEHW Npu HEMnocpeaCcTBEHHOM OGpaLLeHNN C UCMBITATENBHOW CXEMOI UM BCNEACTBUE BO3LeiCTBUA UOHWU3U-
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POBaHHOrO BO3ayXa BO BPeMs USMepeHUs BpeMeHU paspsiga. [na npoBefeHUs TOYHLIX U3MEPEHU BaxHO, YTOOLI 30Ha,
HEMOCcpeACTBEHHO Npunerarolas k U3MepuTensHOIl NnacTuHe, Bbina cBobogHOM OT Bcex MaTepuanos. Ecnu npucyTctene
nnacTMacc Heu3GexXHO, PEKOMEHAYETCS, YTOGEI OHU BbINKU 3MEKTPOCTATUYECKN PAaCCENBAIOLLMMM.

A.13.5 Mpouune ycTpoiicTBa, reHepupyloLne nore B 30He UCTIbITAHUN

B 30He npoBefeHWs UCMbITAHWA He [OMKHO ObiTb YCTPOWCTB, reHepuUPYHOLLUX 3NEKTpUYecKoe nose: MOHUTOPOB
KOMMbIOTEPOB, HEKOTOPLIX TUMOB UCTOMHUKOB CBETA, TEXHONMOrMYeckoro 06opya0BaHNA U yCTPOUCTB, FeHEPUPYIOLLIMX 3a-
pAgbl BCNEACTBUE TpeHust (HanpumMep, koHBeiiepoB). MNMpoBefeHne ncnbiTaHuii BEGNU3N nogobHbIX yCTPOCTB MOXET UC-
Kas3uTb UX peayneTaThl. Jllobble HeSKpaHUpoBaHHbLIE BEICOKOBOMLTHLIE YCTPOWCTBA MOTYT reHepupoBaTh NOMA, BNuAloLLmne
Ha TOYHOCTb NOKAa3aHWA MpKU UCMONb30BaHUN U3MEPUTENBHON NacTUHLI.

A.13.6 BnusiHme HanpskeHUs CMeLEeHna Ha BpeMs paspaaa

HanpspkeHne cMeLLeHNss MOXeT BNUATb Ha pe3ynbraTel U3aMepeHUs BpeMeHU paspsaga. OTO NPosBAAETCA Kak/bli
pas, Korfa cyLlecTByIOT 6orblUne pa3nuyns B pesynsratax U3aMepeHuss BpeMeHU paspsafa NoNoXUTENbLHON U oTpuyaTesb-
HOW NOMSPHOCTEN.

BrimsiHne HanpsxeHus cMelLleHust Ha BpeMsi pa3psiia CTaHOBUTCSA elle 6onblue Npu U3MepeHUn BpeMeHn paspaaa
Ao 3HaveHuin 10 B u MeHee. Takue nsmepeHmnss MOryT notpeboBaTbcs MpM MCMNOMNb30BaHUM MOHM3ATOPOB BONU3U CBEpX-
YYBCTBUTENMbBHLIX K CTATUMECKOMY HanpshKeHUIO YCTPOUCTB. B 3ToM crniyyae 3HauyeHue HanpsikeHUs CMEeLLeHWUA faxe B
5 B MOXeT 3HauuTensHO UCKa3WUTh pesynsraThl M3MepeHus BpeMeHu paspsaa. KpoMe Toro, HeobxoJuMo pacCMOTPETh
CTabWUbHOCTb M TOYHOCTb MOKa3aHWi caMoi CXeMbl M3MEPUTENBHON NnacTuHEL. JTioboii Apeiid NN HETOYHOCTL YCTaHOB-
KW HYNa U3MepUTENBHONR NMacTUHLI MPUBOAMT K HEBEPHBLIM pe3yrraTaM U3MepeHUsl Kak HanpshkeHUss CMeLLeHns, Tak n
BpeMeHM paspsaga.

A.14 BaXHOCTb TEXHMYECKOro 06CcnyxmBaHua MOHU3MPYIOLWEro 06opyaoBaHuUsA

Ansa noafepaHns onTumMansHoi paboTocnocobHOCTU ANa BCceX MOHU3aTopoB TpebyeTca NpoBefeHne nepuoguye-
CKOW OYUCTKM MIM 3aMeHbl nanyyaTeneid. PaboTocnocobHOCTL MOHU3aTOpa C TOMKW 3pEHUS HeWTpanu3aLumn anekTpuye-
CKMX 3apAaoB A0oMKHa perynspHo NpoBepATLCs (CM. pasgen 5).

BonbLUMHCTBO pagnoakTUBHLIX UCTOMHUKOB TpebyIoT Neproguyeckoii 3aMeHbl B LIENSX nogaepxaHus pabotocno-
COBHOCTU U YL,0BNETBOPEHNS YCTAHOBIIEHHBIX HOPMAaTUBHBIX TPeboBaHWiA.

Bce BbICOKOBOMLTHBIE M3MyYaTen MOHOB MOMYT MOABEPraTbCA KOPPO3UKM W HAKOMMEHUIO HA HUX 3arpsi3HAIOLLMX
BellecTB. TpebyeTcs npoBeAeHUe Neprognyeckoid o4MCTKU uanyyatenein. CocTosHUe nanydarerneil — aTo HeManoBaXHbIi
chakTop paboTocnocobHOCTH BCei MOHU3UPYIOLLEH CUCTEMBI.

BaxHo, 4To6bI UcnonbayeMble B MOHM3aTopax (Kak ¢ paanoakTUBHLIMU UCTOMHUKaMU, TaK U B 3IEKTPUYECKUX) BEH-
TUNATOPBI U PUILTPEI NEPUOAUYECKN NPOBEPANUCE Ha NpeMeT obecnedeHnsa Tpebyemoil Npon3BOAUTENBHOCTHM NOTOKa
Bo3gyxa. CnocobHOCTb MOHW3aTOpa K HEeMTpanv3aumm anekTPUYECKOro 3apsiga HanpsiMyto 3aBUCUT OT 06beMa MOHU3NpPO-
BaHHOro BO3AyXa, JOCTaBSAEMOro HeNOCPEACTBEHHO Ha OOLEKT, NoANeXalluin HeUTpanusaLmu.

Mepen Ha4anoM MCMONb3OBAHUA MOHM3aTOpPa JOMXKHLI ObiTb pa3paboTaHbl NnaH U Npoueaypbl NPoBEAEHUS Npea-
YNpeanTenbHOro TeXHNYEecKoro obenyxuBanus. Tak Kak MOHM3aTOPbl YaCTO UCNOSB3YIOTCA B «KPUTUYECKUX» pabodux 30-
Hax, TpeboBaHMs Mo TexHW4eckoMy oBCryXuBaHUIO LOSKHLI ObiTb BKMIOYEHEI B TEXHUYECKOE ONUCaHWe WNKU nacnopt
noHusaropa.
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MpunoxeHue
(ob6si3aTenbHoe)

MeToa uamMepeHnsa eMKOCTU
M3ONIMPOBAHHOW NPOBOASAIEN NNACTUHBI

B.1 Cnoco6

OnucaHHbIA Hke cnocob No3BOAET U3MEPUTE EMKOCTE M30MMPOBaHHOK NPOBOASALLeH NnacTuHEl C TOYHOCTLIO 5 %,

MCnosnb3ysi NPU 3TOM UCTOYHUK NMUTaHWA U KYNIOHMETP. EMKOCTB NNacTuHeLl onpefenseTes Kak
c=Q/V,(b.1)

rae Q — 3apsg NnacTuHbl, Km;

V — Hanps)eHWe Ha nNnacTUHe Mo OTHOLLUEHWIO K 3eMne, B;

C — eMKOCTb NNAacTUHEI NO OTHOLLEHWUIO K 3eMne, .

HanpspkeHne Ha nnacTuHe 3afaeTca MCTOYHUKOM NUTarusa V, a sapsag Q nsmepsercs ¢ NoMoLLbo KynoHmeTpa. OT-
HOLLIEHWNEe 3TUX ABYX BENUYWH, cornacHo ypasHeHuWs (B.1) 4aeT eMKOCTb N30NMpOBaHHON NPOBOASLLEH NNacTUHbI.

Ecnu obLas eMKoCTb UCTbITaTENbHOW Lienu, BKIoYas nnacTuHy, paeHa (20 + 2) nd, 3a V 6yaeT yaobHO NpuHSTL
Hanps»keHue 100 B. Hanpspkenne 100 B Ha npoBoasLei nnactuHe emkocTbio 20 Nd npuBoguT K 3apagy B 2 HKN Ha nna-
CTUHe. CTaHAapPTHLIA KYNOHMETP MOXET M3MEPUTL 3TOT YPOBEHbL 3apsafa ¢ TOHHOCTLIO 2 %.

B.2 O6opynoBaHue

[na nsmepenunin Tpebyetca ABe eanHULLI kanubBporaHHoro o6opyfosaHusa. Bo-nepBbiX, 3TO UCTOMHUK NUTAHUA C
pPEeKOMEH[ 0BaHHbLIM BbIXOLHbIM HanpsxkeHneM V B npeaenax 80—120 B v norpellHOCTbIO 3agaHua HanpsixeHus He 6onee
2 %. BenuynHa Toka AaHHOro UCTOYHMKa foMkHa BbiTk orpaHuyeHa BenudnHoih 100 MKA. Bo-BTOpbIX, 3TO KYNOHMETpP C
Auana3oHoM uaMepeHuit He MeHee 3 HKn 1 paspelueHneM = 0,02 HKn.

B.3 Metoauka

3apsaxatoT NnacTUHy A0 YPOBHSA V, KpaTKOBPEMEHHO JOTPOHYBLUMCH A0 HEE LyNOM UCTOMHUKA NUTaHUA. CHUMaloT
3apsg ¢ NNacTWHbl, AOTPOHYBLUMCE A0 Hee Lynom KynoHMmeTpa. CHUMalT nokasaHus 3apsiaa. MoBTOpSAOT onucaHHbIe
BhiLLe AeicTBUA 10 pas n onpefensatoT cpefHee 3HauyeHne U CTaHAApTHOE OTKNOHeHUe. Huxe npuBegeH NpuMep pesynb-
TaToB NMPUMEHEHWUS AaHHOW METOAWKW MpW onpeferieHnn eMKOCTH NpOBOASLEeH nnacTuHbl pasmepom 15 x 15 cm. Ons
obecneyeHns BOCNPOM3BOAUMOCTM ONUCaHHOW METOAWKM CTaHAAPTHOE OTKNOHEeHUe onpefeneHus eMKOCTU He [OMKHO
npesbiwath 0,5 Nd. Tunu4Hble oWNGKKM, NPUBOASLLME K MOrPELIHOCTAM U3MepeHuiA, NnpueeaeHsl B B.5.

B.4 MNMpumep

OnucaHHan Bbille METOAUKa UCMonb3oBanach A4S U3MEePEeHUs eMKOCTU U30NUPOBAHHON NPOBOASILLEN NIacTUHbI
pasamepom 15 x 15 cm, TonwwmHon 6,25 MM, pacnonoXeHHON Ha paccTosHuK 18,75 MM Hap 3a3eMNeHHO NnacTUHoOi 15 x
15 cM. Bee namepeHuns NpoBofunnCk No OTHOLWEHWIO K 3eMne. Pesynistatel 10 namepeHuin sapaga nnactuibl Q (cm. B.1),
3apspkeHHoR fo BenuyunHel V (100 B), a Takke BblYUCIEHHBIE C NOMOLLLIO YpaBHeHUA (B.1) 3Ha4eHus emkocTu C npuse-
feHbl B Tabnuue B.1.

Tabnuua B.1-TNpumep pesynsraToB UIMEPEHUI

VB Q, HKn 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

CpeaHee 3Ha4YeHne eMKOCTM cormacHo pesynesratam Tabnuupl 5.1 paBHo 19,9 n®, ctangaprHoe oTknoHenue — 0,25 nd.
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B.5 TunuyHbie OWUOKHU

B.5.1 cnbiTaTenbHOe 060pyAoBaHue

CBsi3aHHY0 € UCTbITaTeNbHBIM 060pyA0BaHNeM U Hanboriee YacTo BO3HUKALOLLYHO OLUMBKY MOXHO onucaThk Ha Npu-
Mepe nnacTuHbl eMkocTbio 10 Nd, 3apsixeHHoW fo ypoBHs 80 B, npu aTom 3apsg nnacTuHel coctasuT 0,8 HKN. M3amepeHue
3TOro ypoBHs 3apsfa KYNOHMETPOM, TOUHOCTb koToporo * 0,02 HKn, npuBegeT Kk norpeluHocTh 2,5 %. BMmecTe ¢ norpeLu-
HOCTBIO MCTOMHUKA NUTaHUA 2 % obllas norpellHocTb MOXeT A0cTuYb 4,5 %. B nogobHLIX cryyasx pekoMeHayeTes uc-
nonk3oBaTb UCMbITaTeENbHOE 060pyAOBaHME C GOMbLUMM paspeLLeHUeM.

B.5.2 NMnoxaa n3onAuua NNacTUHbI

Takne norpelLHOCTN BO3HWUKAIOT B CryYasx, Korja cBA3aHHasa C yTeYKoN 3apsaa ¢ NnacTuHbI norpellHocTs fobas-
NAEeTCA K NOrpeLllHoCTU OT UCTbITaTenbHOro obopyaoBaHus. [nsa obecnederuns obiei ToMHOCTU n3MepeHuii Gonee 95 %
N30NAUUSA NNacTUHbl He AOMMKHa UcKaXaTb nokaszaHusa 6onee YeM Ha 0,5 %.

MpefcTaBuM cUTyaLWIo, KOrAa BpeMsa Mexay 3apsfoM NnacTuHel A0 YPOBHA V 1 ee pa3psagom coctaenset 10 c.
MOoXHO paccyuTaTb MUHUMarnbHOE CONPOTUBIEHWE M30MALMM MNACTUHBI, KOTOPOE He UCKa3uT nokasaHus Gonee 4yeM Ha
0,5 %:

(V—=Vp/Vv<0,005
anat=10c.
[MpuHUMas BO BHUMAHWe, YTO paspsg mriacTUHbl NPOUCXOAUT MO SKCMOHEeHUManbHOMY 3aKOHY, nofyyaem:

0,005 = 1 — e(RC),
rae t —Bpems, pasHoe 10 ¢;
C — eMKocTb, paBHas 20 nd.
Torga, MUHUManbHOE COMPOTUBIEHUE U30NSALUN NNACTUHBI AOMKHO ObITh

R>1013 Owm.

B cnyyae nnactuHbl emkocTbio 20 Nd Takoe conpoTUBEHNE U30NSALIMKM COOTBETCTBYET paspay ¢ MOCTOAHHOMW Bpe-
MeHuW 2000 c. MNMnoxasn n3onaumsa NnacTuHel ByAET CHWKaTb UCTUHHOE 3HAa4YEHUe EMKOCTU NNacTUHbLI U MOXET 3Ha4YUTENbHO
YMEHbLUNTL pe3ynsTaThl U3MepeHnii BpeMeHn paspsfa namMepuTeribHOW NnacTUHbI.

B.5.3 O0beKTbl B OKpyXarlen cpeae

MeTannuyeckune o6bekTbl BGMU3W NNacTUHbLI ByayT UCKaKaTb MCTUHHOE 3HaYeHne namepeHuit. Mpu BuiGope MecTa
MPOBEAEHNS UCMbITaHW HYXHO 06paTUTb BHUMaHKUE Ha OTCYTCTBUE KPYMHLIX METANNNHECKUX NPEAMETOB NOBIM30CTH.

Haxogasiumecs NnoGNU30CTM MeTanMueckne 06bLEKTHl YBENUYUBAKOT EMKOCTb U3MEPUTENLHOI NNacTuHLL. Ecnn ans
HabniogeHns 3a HanpsXXeHWeM Ha NNacTUHE UCTIONL3YETCA U3MEPUTENL NOMS, TO €ro NoKasaHMA MOryT GbiTb CyLLECTBEH-
HO MCKaXeHbl B pesyrnbraTe AeNCTBUA BNU3KO pacronoXeHHBIMU 3a3eMnNeHHbBIMU o6bekTaMu. [MosToMy B npefernax yka-
3aHHOIO Ha PUCYHKe 2 PacCTOSHNA «A» OT MNACTUHLI HE AOSKHO GbITh HUKAKUX 3a3eMMeHHbIX UMK He3aseMIeHHbIX npea-
METOB, 3a UCKITIOYEHUEM U3ONATOPOB KperreHUa U AneKTpu4eCKUX KOHTaKToB V|3MepI/ITej'IbHOI7I NMNacTUHLI.

B.5.4 No6o4yHana napa3suTHasA eMKOCTb

Mo6ouHas napasuTHas €MKOCTb BO3HUKAET MpU NMPUCOEAUHEHUN K U3MEPUTENLHOW MNacTUHE [ONONHUTENBHBIX
npoBoAHNKOB. OBLIMHO K NNacTUHE NPUCOEAMNHAIOTCH MPOBOSIOYHLIE NPOBOAHWUKN, CBA3LIBAIOLLUE €€ C BbICOKOBOJSETHBIM
pene, KOTOpoe UCTONbL3YeTCA ANA 3apsAKM U (MNn) AnA 3a3eMITeHUA NNacTUHLI BO BPEMst UCTIbITaHUA. Tak Kak eMKOCTb
N3MepUTENBLHOIR NNacTUHLI HeBernuka (B npegenax 1520 nd), npucoegnHeHHbIE K pene NpoBorioYvHbIe NPOBOAHUKA MOTYT
CYLWECTBEHHO U3MEHUTL CYMMapHYI0 €MKOCTb U3MepUTENbHON NnacTuHebl. Kpome Toro, coefiMHNTESNbHBIA MOHTaX Takke
MOXET NOBNUATL U HA U3ONSALMIO MITacTUHBI.

Ansa n3amepeHns eMKOCTH NNacTUHbLI U MOHTaXa NPOBOSOYHbIE MPOBOAHUKUA JOIMKHbLI ObITb CHa4Yana oTcoefMHeHsbI
OT U3MEPUTENLHOW NNAacTUHLI. Tora cTaHeT BO3MOXHBLIM U3MEpeHne eMKOCTU CaMO M3MepUTENbHOM NnacTUHLI cornac-
HO B.1 — B.4, koTopas gomxkHa 6blTb MUHUMYM 15 N®. [InA U3MepeHUs eMKOCTU BCel UCNbITaTeNbHOR Lenu K nnactuHe
AOMKHbI ObITb CHOBa MoALEenieHbl MPOBONOYHbLIE NPOBOAHUKK. OBLIas eMKOCTb NacTUHLI U MPOBOMOYHBLIX NPOBOAHNKOB
B UCNbITaTeNbHON Uenu gormkHa 6biTb (20 + 2) nd.
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