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Mpeancnoeue

1 PA3PABOTAH AkuuMoHepHbIM 00LiecTBOM «POCCUICKMIA Hay4yHO-UCCNEeaoBaTEeNbCKUA WMHCTUTYT
«3nektpoHcTaHaapT» (AO «PHWUW «3BnekTpoHcTaHaapT»)

2 BHECEH TexHuyeckum KoMmuteToM no ctaHpapTtusaumm TK 303 «3nekTpoHHas KOMNOHeHTHana basa,
MaTepuansl U obopygoBaHue»

3 YTBEPX/EH Y BBEJEH B IEWCTBWE Mpukasom defepanbHOro areHTCTBa Mo TEXHUYECKOMY pe-
rynupoBaHuio U meTtpornornmn ot 7 uoHa 2024 r. Ne 732-cT

4 BBEJEH BINEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepansHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmusauyuu e Pocculickol ®edepayuu». MHgopmayusa ob u3-
MeHeHUSaX K HacmosuwieMy cmaHdapmy rybrukyemcs 6 exezs00HOM (10 COCMOSAHUK Ha 1 AHeaps meKyuwieao
2o00a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHOapmeiy, a oghuyuanbHbil MmeKecm uamMeHeHul
U MONPasoKk — 8 EXEeMEeCcHYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) Uunu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyouwiee ygedomMneHue bydem
onybnukoeaHo 8 bruxaliweM 6bINyCKe eXeMeCsYyHO20 UHGHOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeemcmayou,as UHGopmayus, yeedoMeHUe U mMeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obue2o nob3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemeaa rno
MexHUYecKkoMy peaynupoeaHuro U Mempoaoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayumny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3peleHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

®EPPUTLI CBEPXBbLICOKOYACTOTHOIO AMANA30OHA U U3OENUA U3 HUX

MeToabl nimepeHunsa KOMMIIEKCHOW OTHOCUTENbLHOWN ,D,MSHEKTPM‘-IECKOI?[
MPOHULAEMOCTU U TaHreHca yrna guanekKTpm4eckux notepb

Microwave ferrite devices and products made of them.
Methods for measuring the complex relative permittivity and
the tangent of the dielectric loss angle

Oarta BBegeHna — 2025—03—01

1 Obnactb NpUMeHeHus

HacToAawmi ctaHgapT pacnpocTpaHsaeTcs Ha reppuThl CBEPXBLICOKOYACTOTHOrO AnanasoHa (CBY) u
M3gennst U3 HUX U ycTaHaBnMBaeT OBa MeTo4a M3MepPeHUs] KOMMMEKCHOW OTHOCUTENLHOW AM3NEeKTPU4ecKon
NpOHMLI@eMOCTHY (4eACTBMTENBHOW COCTaBNAKLEN B Npeaenax oT 5 o 18 BKMKHYNTENLHO U MHMMOW COCTaB-
nsawwWwen B npegenax or 6 - 104 oo 5 - 1072 BKMIOYUTENBHO) N TAHreHca yrna OUaneKTpuYeckux notepb B
TPEXCAHTUMETPOBOM AMana3oHe ANWH BOIH:

- MeTogd 1 — Ona geppuToB C HEPE3OHaHCHLIM YPOBHEM MarHWTHbLIX MOTEPb, He MpeBblllaloWwnMm
1-10-3 BKITIOYMTENBHO, U U3OENUA N3 HUX;

- MeTog 2 — Anst heppuUTOB C HEPE30OHAHCHbIM YPOBHEM MarHUTHbLIX NOTEPb, NPEBLILLIAWKUM 1 - 103,
W U30EnUn N3 HUX.

B TexHmuecknx ycnoemsix (TY) Ha KOHKpPEeTHble TWMbl U3GENnid U3 eppuToB AOMyCcKaeTcsa ycTaHaemw-
BaTb MeTodbl N3MEepPEHNA KOMMITEKCHOW OTHOCUTENbHON OU3NEeKTPUYECKON NPOHULAEMOCTH, OTNMYarLWwmecs
OT yKasaHHbIX B CTaHAapTe, eCN 9T METOAbl aTTecToBaHbl M 0becnevymBaloT 3Ha4eHWst nokazaTenein ToOYHo-
CTW M3MEPEHUS 3TUX METOO0B, HE XY>KE YCTAHOBMEHHbIX AAaHHbIM CTaH4APTOM.

2 HopmaTtuBHLIE CChINKN

B HacToAwWweM cTaHOapTe UCNoMb30BaHbl HOPMaTUBHbLIE CChISIKK Ha cnegylolue cTaHgapTbl:

FOCT 1494 3nekTpoTexHuka. bykBeHHble 0603Ha4YE€HWA OCHOBHbLIX BEMUYUH

FOCT 8711 Mpubopbl aHaNoroBble NOKa3biBaKLME 3NEKTPOM3MEPUTENbHbIE NPSMOro AeACTBUSA U BCMO-
moraTtenbHble YacTu K HUM. YacTe 2. Ocobble TpeboBaHus K amnepMeTpamM v BonsTMETpam

MOCT 11036 Ctanb copToBas aMeKTpPOTEXHUYeCcKas HenernpoBaHHas. TeXHNYeckme ycrnoBnus

FOCT 20900 Tpy6bl BONHOBOAHbLIE MEAHbLIE WU NAaTYHHbIE NPAMOYTOfbHbIE. TEXHWYECKUE YCMOBUS

FOCT 21515 Matepuanbl guanekTpudeckue. TepMyHbl U onpegeneHns

FOCT 22261 Cpenctea M3MepeHWA 3NeKTPUYEeCKMX W MarHMTHbiX BenuymH. Ob6wuve TexHu4deckue
ycrosus

FOCT P 55878 CnvpT 3aTUMNOBLIA TEXHUYECKUIA TMOPONVU3HBIA PEKTU(IUKOBAHHBIA. TeXHUYeckue ycnoBus

FOCT P 71294 ®eppuTbl CBEPXBLICOKOYACTOTHOrO Auana3soHa W uagenusa u3 Hux. Metog namepeHus
HaMarHM4eHHOCTW HacbILWeHns

n punMedyaHune — I'IpM Nnonb3oBaHWM HacToALMM CTaHOapTOM LI,eJ'IE.‘COOﬁpaBHO NpoBEPUTb ,EI,EI;lCTBI/IE CCbINOY-
HbIX CTaHOapTOB B MHCl'.'JOpMaLI,MOHHOﬁ cucrteme 06|.|.|,er0 Nnonb30BaHNA — Ha OCbHLI,HaJ'leOM canTte d)e,qepaanoro areHT-
CTBa Nno TexH4YeCKOMY perynmpoBaHWo M MeTpoOnorun B CeTn V!HTepHeT Wnu No exerogHomy VIHCbOpMaLI,MOHHOMy YKa3a-
Tenw «HaunoHansHble CTaHdapTbl», KDTOprﬁ OI'IyE)J'IIAKOBaH Nno COCTOAHWUIO Ha 1 AHBApPA TeKyuwlero roga, u no BbiNyCKam
exemMmeca4Horo MHCprMELlHOHHOFO yKazatena ((HELI,VIOHEJ'Ibele CTaHOapTbli» 3a TeKle.LVH?I roa. Ecnun 3ameHeH cChINoYHbIA
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CTaHOapT, Ha KOTOpbI AaHa HefaTUpOBaHHAash CCbINKa, TO PEKOMEHOYETCS UCTONb30BaTh AEUCTBYIOWYK BEPCUID 3TOTO
CTaH4apTa C YY4eTOM BCEX BHECEHHbLIX B A@HHYIO BEPCUIO M3MEHeHW . Ecnn 3aMeHeH CChINOYHbIN CTaHAapT, Ha KOTOPLIN
JaHa [aThpOBaHHAA CCbiNka, TO PEKOMEHAYETCA UCMONb30BaTL BEPCUIO 3TOMO CTAHAAPTA C YKa3aHHbIM BhILLIE FOAOM yT-
BepxkaeHUs (NpuHaTMs). Ecnv nocne yTREPXOEHUA HACTOALLEro CTaHAApTa B CChINOYHLIA CTAHAAPT, HA KOTOPLIA AaHa
[AaTpOBaHHAsA CCbINKa, BHECEHO M3MEHEHVE, 3aTParnBaioLLee NonoXKeHne, Ha KOTOpPOe AaHa CCbiNka, TO 3TO NOMOXEeHWE
pekoMeHOyeTCcA NpMMeHAT 6e3 y4eTa 0aHHOTO U3MeHeHus. Ecnu cehbinoyHbIn CTaHgapT oTMeHeH 6e3 3aMeHbl, TO Nomno-
)KeHWe, B KOTOPOM [aHa CCbIfKa Ha HEero, pEKOMEHAYETCS NMPUMEHSTh B YacTu, He 3aTparvBatoLLeid 3Ty CCbIMKY.

3 TepMmuHbI 1 onpeaeneHusn

B HacTosiweM cTaHaapTe npumMeHeHbl TepmuHbl no TOCT 1494, TOCT 21515.

4 MeTopn 1

4.1 MpuHUKMN, YCNOBUA U PEXUM U3MEPEHUN

411 KOMI'IJ'IEKCHyI-D OTHOCWUTENbHYH OU3ANEKTPUHEeCKYH NPpOHUUAEMOCTE U TaHreHc yrna guanekTpuye-

CKWMX MOTepb ONpedensoT Mo pe3ynsratam U3MepeHus N3MeHeHUsl pe30HaHCHOM YacToThl M 3aTyXaHusl uaMe-
pUTENLHOro pesoHaTopa npv BBeeHWr B Hero beppuToBoro oGpasua.

4.1.2 \amepeHna NpoBogAT B Cnegylowmnx KNMMaTuyeckux yCcnoBmuax:

- TemnepaTypa OKpyxatowero Bo3gyxa (23 £ 5) °C;

- OTHOCWTEenbHas BnaKHOCTb Bo3gyxa oT 45 % go 80 %;

- atmocdepHoe gasneHue ot 86 go 106 klla (ot 645 oo 795 MM pT.CT.).

Mpw TemnepaType cBbilwe 30 °C oTHOCKUTENbLHAA BNaXHOCTb He AorkHa bbiTh 6onee 70 %.

4.1.3 Bpema namepeHna He OOMKHO NpeBbiluaTbh 5 MUH.

4.1.4 lamepeHUs NpoOBOAAT NPU HANPSKEHHOCTU MOCTOSHHOMO NOAMAarHM4YnBaroLLEero nons, HaxoasLen-

ca B npegenax o7 0 go 5400 A/cm. KoHKpeTHOe 3HayeHne HanpsKeHHOCTW JOMKHO COOTBETCTBOBATL YCTaHOB-
neHHomy B TY Ha KOHKpPEeTHbIe TUMbl U3genun ns deppura.

4.2 Annapartypa

4.2.1 NamepeHre cnedyeT NPOBOAMTL HA YCTaHOBKE, 3MeKTpuYeckasl CTPYKTYpHas cxema KoTopoi npu-

BeeHa Ha PUCYHKe i

MeHepaTop
YacroToMep MPAMOY HBIX I :’lcun:;zrn:
MMTYNLCOB S
Faneparop .| PassaabisamwLlss al MogynsTop | HanparnaHHbIR +| Pa IBAIOLLBEG
By il yeTpoiicteo CBY OTBETBMTaNb yeTpaificTeo
3
b h 4
Brok HeTexTopHan PamenssBagLes Mepemstiui MepemenHLA
A o oA Net o yorpoRce [ ETI'B:IOETOD aTTeHIoaTOR
a1 Na2
h 4
ferextopHan | PasssbiBaloles | Wamep HBIR | Paspiskisaiolliss lansy {HBIHA|
cekuma Ne2 [ yetpoiferso [ pesoHaTop 1 [ yotpofietee | arTenwarop Ne2
BnaKTpoMarHT
PucyHok 1

4.2.2 YacTtoTomep gomkeH obecneynBaTbh M3MepeHUe 4acToTel B npegenax oT 8 go 12 My ¢ oTHoCcK-

TernbHOI MOrpeLIHOCTbI0 B npeaenax +1 - 1077,

2
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4.2.3 NeHepaTop NpAMOYTONbHLIX MMMNYNbLCOB AOMKeH obecne4ymBaTb NOMyYeHUE MPAMOYTOSbHbIX UM-
NyNbCOB HaNps»KeHnsa ¢ YactoTon noetopeHus (5 + 0,05) kl'u 1 ckBaxHocTbio 2 + 0,02. AMNnNUTyaa MMMNynbCoB
He JomkHa BbiTb MeHee 5 B.

4.2.4 YeunuTtens MOLLHOCTU JoMmkeH obecneymBaTte nonydyeHne koaduumeHTa aMmnnuTyaHoR Mogyns-
umm mowHoct CBY B cooTBeTcTBUM € 4.2.7.

4.2.5 NeHepatop CBY pomxeH yooBneTBOpsATL CNeayowmm TpeboBaHnaM:

- BbIXOAHas MOLLHOCTbL OOMKHa ObiTh He MeHee 3 MBT;

- HecTabunbHOCTb YacToTbl He J4oMmkKHa 6biTb Gonee 1 - 1074 3a 15 MuH paboTbl reHepaTopa;

- HecTabunbHOCTL YPOBHA BLIXOOQHOW MOLLHOCTW He AOoMmkHa ObiTe bonee 0,15 ob 3a 15 mMuH paboTbl
reHepartopa.

MeHepaTop CBY gonxeH MMeTh BbIXOA AN NOAKMHYEHUS YCTPOUCTBA, 06ecneymBaloLLero 3rneKTPoHHYH
nepecTponKy 4acToThbl.

4.2.6 Pa3sBasbiBaloW MMy YCTPONCTBAMW SOMKHbI ObiTh (DepPPUTOBLIE BEHTUIN UITN LUPKYNATOPLI, KO3M-
hULMEHT cTosHen BonHbl No HanpsixkeHuto (KCBH) koTopeix gomkeH bbiTe He Gonee 1,1.

4.2.7 Mogynatop CBY pomxeH obecnedyuBarts nonydeHue koaddULUMEHT aMMnUTYOHON Mogoynsauun
mMoLLHocTh CBY He meHee 80 %.

4.2.8 HanpaBneHHbIA OTBETBUTENL OOMKEH MMETh NepexodHoe ocnabneHune He bonee 15 ob n Hanpas.-
neHHocTb He meHee 20 gb.

4.2.9 bnok aBTOMatW4eckon noacTponkn YactoTbl (AMY) gomkeH obecnevmBaTth Yepes YCTPOWMCTBO
3MEKTPOHHOW MEepPecTPOMKN YacToTbl aBTOMaTUM4eCKoe CMeLLeHue YacToTbl reHepaTtopa CBY Ha Benuuuhy,
paBHYO MOMOBWHE MOMOCkEI MPOMNyCcKaHWs WU3MEepPUTENbHOro pesoHatopa, NpW yBernuvyYeHWU nojaBaemMow Ha
3TOT pe3oHaTop mowHocTu CBY Ha 3 gb.

OnekTpuyeckas cTpykTypHas cxema AlY npuBedeHa Ha pucyHke 2.

Audptbepen-
Wcﬂ::::mNpﬂﬂlnﬁ —> chmlfanb —» na'r::mp — LUMANbHbIA —» WHTarpaTop —3 C:;J:mgu:oaa — k renaparopy CBY
YCHNWTEND
OT JQETeKTOPHOA Yeunutens HeTekTop
cekpamn Na 2 > HY > HY HHaukarop
A
Ocuyunnorpa-
chudeckui —— kUYM rexspaTopa CBY
MHOVKATDD
PucyHok 2

4.2.9.1 KoathhUUMEHT yCUNEHWNS YCUNUTENEN HU3KOM YacToTbl fomKkeH 6biTe He meHee 1000 B guana-
3oHe vactoTt ot 50 'y go 10 klu.

4.2.9.2 [leTekTop HAU3KOW YacTOTbl JOMKEH UMEeTb YYBCTBUTENLHOCTbL He MmeHee 50 mB.

4.2.9.3 NudbdepeHumanbHbIA yecunuTens AomKkeH obecnednBaTb CpaBHEHWE CUTHAINOB C AETEKTOPHbIX
CeKUM U MMeTb KO3 ULMEHT YCUNEHUS MO MNOCTOSHHOMY TOKY He MeHee 1.

4.2.9.4 TNocTosAHHasA BpeMeHU MHTerpaTopa AomkHa beiTs He meHee 0,1 c.

4.2.9.5 Cornacyoluee ycTpoOMCTBO AOMKHO 0BecnevmBaTth pasBsa3Ky HM3KOBOMNLTHLIX Lienei nHTerpatopa
¥ BbICOKOBOILTHOIO YCTPOWCTBA 3NIEeKTPOHHOW NEPECTPOMKM YacTOThI.

B kayecTBe pasBszbiBaloLWKx NpubopoB cneayeT NpUMEHATE ONTPOHbI.

4.2.9.6 lHoukaTopoM AoMmKeH BblTb MUKpOaMnepMeTp NOCTOSIHHOMO TOKa He Huke 1-ro knacca TOYHOCTH
no MOCT 8711 ¢ npegenamu nameperus ot 0 go 100 mMkA.

4.2.9.7 Ocuyunnorpaduyeckuin MHOUKATOp onxeH obecneynBaTe BU3yanbHoe HabnwoaeHuwe orubato-
Liel pe3oHaHCHOW KPUBOW M3MEPUTENLHOro pe3oHaTopa Npy HacTporke YacToTel reHepaTtopa CBY Ha peso-
HaHCHY YacToTy pe3oHaTopa.

PazBepTka ocunnnorparuyeckoro UHAUKaTopa AOMKHa UMeTb BbIXO[, CUrHana ans 4acToTHOW Moayns-
uum (UM) reHepaTopa CBM.

4.2.9.8 [lonyckaeTcsa npumeHeHue brniokoe AlMY, oTnuuanLWmMxca OT NPUBELAEHHBLIX HA PUCYHKe 2, ecnin
NOrpPeLlHOCTb M3MEPEHNSA KOMMITEKCHON OTHOCUTENBHOW OU3MNEKTPUYECKON NPOHMLAEMOCTU He MpeBbIlaeT
3Ha4YeHWs1, YCTAHOBMEHHOIO CTaH4apTOM.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 7/28

Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71432-2024


https://gostexpert.ru?utm_source=pdf&utm_medium=68730
https://gostexpert.ru/gost/gost-71432-2024?utm_source=pdf&utm_medium=68730&utm_term=page

FOCT P 71432—2024

4.2.10 [eTekTopHble cekunn aomkHbl mets KCBH He Gonee 1,5.

4.2.11 ATTeHwaTopbl NepeMeHHble A0MKHbl obecnedynBaTb NAaBHOE M3MeHeHne ocnabneHns MouHOo-
ctn CBY o1 1 go 30 ab BkntountensHo. KCBH aTTeHaTopoB He gonxeH bbiTh Bonee 1,1.

4.2.12 OCHOBHbIe pasmepbl U3MepuUTensLHOro pesoHatopa 1 4OMKHbI COOTBETCTBOBATL pasMepam, Npu-
BeOEHHLIM Ha pUCYyHKe 3.

[ |
y 722777, 77777 7/ f
3 - . - | g
= A ;
| /, //
$ 27777 2227 /| .
;'E y /1
%,_ g . L @1,62'0%"
d|
L 222 5021 || 08w1
* [1ns cnpaBok.
PucyHok 3

3mepuTenbHbIN pe3oHaTop AomkeH BTk NpoxoAHoro Tuna ¢ konebaHuamm Tuna Eq,q, W3roToBneHHbIN
N3 MEOHOW WUIK NaTyHHOW TaHyTol TpyObl no FOCT 20900.

HarpyxeHHas 0OBpOTHOCTL MU3MEPUTENBLHOrO peaoHaTopa AomkHa BbiTh He meHee 4000. KoadduruymeHT
nepefa4u 3MepuTensHOro pe3oHaTopa npy pe3oHaHce a, AOMKeH HaXoAUTLCS B Npeaenax ot 12 po 15 gb,
NMOrpeLLHoOCTb U3MEPEHUA He OoIKHA BbIXOOWTh 3a npegensl +1 ab. MNorpelHocTs n3MmepeHnsa BHYTPEHHErO
OnamMeTpa N3mMepuTenbHOro pe3oHaTopa He JOMKHA BbIXOAUTb 3a npeaensl £5 MKM.

4.2.13 ATTeHoaTop NonsApM3aLMoHHbI OomKeH obecnevmBaTh NaBHOE M3MeHeHWe ocnabneHnss MoLy-
HocTn CBY B npepenax 3 gb ¢ norpelHOCTLI0 MO pa3HOCTHOMY ocnabneHuto B npegenax +0,03 agb.

4.2.14 MarHMToNpoBOA 3nekTpomarHita gomkeH 6biTb LL-06pasHoi dhopmbl 1 gomkeH 6biTe M3roToB-
neH 13 anektpotexHudeckon ctanu 10895 no NOCT 11036.

OTHoweHne guameTpa MOMCHOMO HaKOHEYHUKA K 3a30py MexXOy MOMCHbIMKM HaKOHEeYHUKaMu mar-
HUTONPOBOAA AOSHKHO ObITb HE MeHee 2. MakcuMarnbHast MOLWHOCTb, NoTpebnaemasa 3NeKTpoMarHiToM, He
4omkHa npesbiwarth 1 KBT. HanpsikeHHOCTb NOCTOSIHHOTO MarHMTHOIO MO B 3a30pe Mexay MOMHCHbIMK Ha-
KOHEeYHMKaMWn areKTpoMarHuTa AomkHa perynupoeatbes B npegenax ot 0 go 5400 Alcm.

4.3 TpeGoBaHnA K obpasuam

4.3.1 amepeHusi NpoBoaAT Ha 0bpasuax, KoTopble OOMKHbBI UMEeTh (DOpPMY CTEDXKHS KPYrMoro Unu Kea-
ApaTtHoro ceveHust. [nnHa obpasuos (18 + 0,5) mm, guameTtp 1,6_0’02 MM, CTOPOHAa KBafpara 1,‘12_0,02 MM.

4.3.2 MMorpelHocTb U3MepeHnsa gMamMmeTpa U CTOpPOHblI KBagpaTta oOpasuoB He A0MKHa BbIXOAWTb 3a
npegens! 5 MKM, AnuHbl obpasua — +0,2 mm.

4.4 MNogroToBKa K U3MEpPeHUAM

4.4 .1 Obpaszubl Nnepeq M3aMepeHUeM KUMATAT B BOAE B TEYEHUE OHOIO Yaca W NpoCyLUMBAT Npu TemMne-
patype (110 £ 10) °C B Te4eHue Yaca, ecnu cooTBETCTBYiOLee TpeboBaHue ycTaHoBneHo B TY Ha KOHKpeTHbIe
TUNbI U30ennii N3 heppuTa.

4.4.2 BKNoYawT N3MepUTeNbHYO YCTaHOBKY B COOTBETCTBUM C yKa3aHUAMKU 3KCMyaTalMOHHOWM SOKY-
MEHTaLUUM Ha YCTaHOBKY.

4.4.3 Obpa3subl nepen U3aMepeHneM NpoTuparoT 3TunoseiM cnuptoM no MOCT P 55878 u npocywimearT
B TedeHune 10 MuH.

4.4.4 Ha nonsp13auMoOHHOM aTTeHaTope ycTaHaenuealwT ocnabneHue, pasHoe 3 ab.

4.4.5 Ha reHepatope CBY ycTaHaBnmBaloT pexxvmM BHelHen YM.
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4.5 NpoBepeHne U3MepeHnn

4.5.1 HactpauBatoT 4acTtoTy reHepaTtopa CBY oo nony4eHua curHana B LleHTpe aKkpaHa ocuunnorpadu-
4YeCcKOro MHauMKaTopa.

4.5.2 OTtkmovakoT oT reHepatopa CBY curHan YUM. Mo MakcMManbHOMY 3HAYeHW0 CUrHana Ha UHOWKa-
Tope Onoka AlNY HacTpauBaloT YacToTy reHepaTopa CBY B pe3oHaHc ¢ naMepuTenbHeIM pesoHaTtopom. Mpu
NMOMOLLM NepeMeHHOro aTTeHoaropa 2 Ha nHgukaTtope brnoka AlNY yctaHaBnuBatT CUrHan, 3Ha4eHve KoTopo-
ro JOMmKHO HaxoguTees B npegenax ot 90 go 100 geneHuni.

4.5.3 MNoakno4aloT AETeKTOPHYI0 cekuuio N2 1 n npu NnoMOoLLK NepeMeHHOro aTTeHaTopa 1 Ha HAuKa-
Tope brioka AlNY yctaHaBnuBawT HyneBoe nokasaHue.

4.5.4 Ha nonapusauMoHHOM aTTeHloaTope ycTaHaBnueatoT ocnabnexme 0 ab n no 4actoTomMepy oTCHuU-
ThIBAKT YacToTy fj.

4.5.5 MNepekntovaloT NoNApHOCTE NOCTOSHHOTO HaMNpsKeHWs Ha BbIXO4e CornacyoLwero ycTpoicTtea brio-
ka A4 1 No YacToTOMepy OTCYMTLIBAIOT YACTOTY ).

4.5.6 NomeLwatoT naMmepsemeld obpasey B M3MepUTENbHLIM pesoHaTop 1.

Ha nonsipysauMoHHOM aTTeHwaTope ycTaHaBnvMBawT ocrnabneHuve, pasHoe 3 ab.

4.5.7 Curian YM nogatoTt Ha reHepaTop CBUY.

Pe3oHaTop nomMeLLaT B NOCTOSHHOE MarHMTHoe none. Npu namepeHun rekcadeppuToB 4ONONMHUTENL-
HOE NOCTOSHHOE MAarHUTHOE MNofe He NPUKNAaAbIBaOT.

4.5.8 lNpoBogAT n3amMepeHns B COOTBETCTBUM C Tpebosanuammn 4.5.1—4.5.5 n onpegensioT £ v f.

4.6 O6paboTka pe3ynkLTaToB U3MEpeHUnA

4.6.1 JencTBUTENbHYIO COCTABMSALYH KOMMNNEKCHOW OTHOCUTENBbHOW AN3NEKTPUYECKOW NPoHULaeMo-
CTW &' Mpu n3amepeHun Ha obpasuax B hopme CTERKHEN KPYrNoro ceveHus onpenensoT no gopmyne

¢ =1085 (1)

roe R — paguvyc namepuTensHoro pesoHaropa no 4.2.12, mm;
r — paguyc obpasua no 4.3.1, 4.3.2, mm;
8¢, — OTHOCUTENbHOE CMeLleHne pPe30HaHCHOW 4acToThl pe3oHaTopa npu BBeAeHMM B Hero obpasua, Bbi-
yncnsiemoe no popmMyne

i (2)

rae fy v f, — pe3oHaHCHbIe YacToTbl M3MepUTenbHOro pesoHaTtopa 6e3 obpasua u ¢ obpasuom, My, BbiYKUC-
nseMble no hopMynam:

fi+F.
% =%, (3)
roe f1 ] f2 —vyactotano 4.5.4 n4.5.5;
fra f,
f, 1~ 2, 4
= )

roe f% u fé — yacTtoTa no 4.5.8;

HL — nonepeqHas COCTABMAKLLAA MArHAUTHOW MPOHMLAEMOCTU. 3HadeHne W) Ans rekcadeppuTtos
npuBoAAT B TY, ANA ocTanbHbix heppuToB — onpefenswT no rpaduky, NpuBeoeHHOMY Ha
pucyHke 4, rae MS — HamarHW4YeHHOCTb HacbIWeHWs, KoTopyto uamepsoT no FOCT P 71294.
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K

1,8

14 =

]

1.2 //
/

D 500 1000 1500 2000 2500 3000 3500 M., Alcm

1,0

PucyHok 4

4.6.2 JleNCcTBMUTENbHYIO COCTaBMSALLYH KOMMNMAEKCHOW OTHOCUTENBHOW AU3NEKTPU4ecKOn npoHMuaemMo-
cTv &' Npu n3amepeHun Ha obpasuax B hopme CTepxHA KBaApPaTHOrO CevYeHWs onpeaensoT no gopmMyne

K¢
14— +(2,1—2,55f Jo
= fg o] 0
€' =1135 - . 2 (5)
1+(2,1—2,55f0)5f0 +0,39u) 8 (1—esf0)
2
rﬂ,e K1 £ 0,5391‘[R , (6)
ab

roe a, b — pa3mMepbl nonepe4yHoro ce4eHnsd 06pa3ua, MM.

4.6.3 MHUMYIO COCTaBMSAOLLYIO KOMMNEKCHOW OTHOCUTENbHOW AN3NEKTPUYECcKon NpoHMLaeMocTu " npu
M3MepeHun Ha obpasuax B chopme CTepKHel Kpyrnoro cedeHusa onpegensatT no dopmyne

2
027262 . ad
I

2 R YP - i3
(1—afn) 1+, 0,486 +156In_ -1+apr1,55?(1-1,535f0)

L1

a--1.5s‘;—22(1-1.53zsfu)(u'l ~1)+e'-1
5

2 "Ad, (7)
r
1+e) '1'55F(1 L 1.535,0)

roe Ad — nameHeHune 3aTyXaHuna pe3aoHaTtopa npu BeeleHNn B HEro 06pa3u,a, BblHKXCIIAEMOE No cbopl\nynal\n

Ad=d,—dy , (8)
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.
dp=—2—,
. 1+Ks, ()

dx n dO — 3aTyXaHne U3MepPUTErNbHOro pe3oHaTopa C 06p83LI,OM n bes 06])83”,8 COOTBETCTBEHHO, BblMMUCNAE-

Moe no dopmynam:
2/fi- f
o :M, (10)

X r ]
f1+ f2

do:M, (11)

f+F

K — koathduumeHT, 3aBucalLmni ot KoaddpuumeHTa nepegadm namMepuTernbHoro pesoHaropa a,, NpyBe-
AeHHoro B 4.2.12. KoadhdumumneHT K onpeaensioT no rpacuky, NpyBeAeHHOMY Ha pucyHke 5, rae B, — ko3d-
hULIMEHT CBA3KM M3MEpUTENbHOro pesoHaTopa 6e3 obpasua, onpegensemslii No rpadpuky, NpUBEgeHHOMY Ha
puUcyHKe 6; Oy — KO3 dULKMEHT Nepetadn M3aMepuTensLHOro pesoHatopa no 4.2.12, ob.

1.7 //
1,6 /

1v5 "

14 =

1.3 /
1,2 A
o Vd

1,0

0,056 0,07 0,08 0.1 0,13 0,15 0,17 Bea

PucyHok 5

yd 0,14

0,12

0,10

0,08

0,06
/

e 0,04

0,02

op A6 -24 -22 20  -18 -6 -14 -2 10

PucyHok 6
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4.6.4 MHMMYIO COCTaBMAIOLLYIO KOMMNEKCHOW OTHOCUTENbHOW AN3NEKTPUYECKON NpoHMLaeMocTu " npu
n3MepeHun Ha obpasuax B hopMe CTEPXHEN KBagpaTHOMO CeYeHUs onpegensaT no ggopmyrne

2
0,2726 ™" Ad
ab

2
2
(1—5,0) [1+5f° [0,436+1,56In£f/1;_bj} .[1+.e_-,u1.1,55f:";""2(1—1,53§fﬂ )}
14+/a

T

£ = +

a-—1+a'-1,56:%(1—1,535f0)(u1 -1)

ab

- Ad. (12)
T+ep) '1'55ﬁ(1 L 1,535f°)

+

4.6.5 TaHreHc yrna guanekTpuyeckux noTepb onNpedensatoT no popmMyne

"

tgs, :i_ (13)

4.7 MNokasaTenu TOYHOCTN NU3MEPEHUA

4.7.1 TorpewHocTb naMepeHns OeNCTBUTENLHOW COCTaBMALWEN KOMMMEKCHOW OTHOCWUTENbHOW OW-
3MeKTPUYECKON NPOHNLIAEMOCTH HaxoauTcs B MHTepBane +3 % C ycTaHOBMNEHHOW BepoATHOCTLI0 0,95.

4.7.2 lNorpelwHocTs N3MEepPEHUsT MHUMOW COCTaBMSAOWENA KOMMIEKCHOW OTHOCUTENbLHOW OUanekTpudye-
6-1072

CKOW NPOHMLIAeMOCTN HaxoauTCAa B MHTepBane ;t[10+ ]% C yCcTaHoBrneHHoW BepoATHocTbHO 0,95.

4.7.3 lorpelwHoCTb M3MEPEHUS TaHreHca yrma OWU3ANeKTpudeCKnx noTepb HaxogWTCA B WMHTepBarne

)

6-10 .

+[13+ 195 ,}% C ycTaHoBneHHon BepoaTHoCTh 0,95.
=

&

4.7.4 PacyerT norpellHoCTU U3MepeHUsa KOMIMMNEeKCHOW OTHOCUTENbHOW OWU3NeKTPUYecKon npoHuLaemo-
CTU NpuBeAEH B NPUNOXKeHUU A.

5 MeTop 2

5.1 MpuHUKMN, YCNOBUA U PEXUM U3MEPEHUA

rlpVIHL]MFI, YCIOBUA U peXM U3aMepeHna JOJKHbl COOTBETCTBOBATb TpE6OBaHMFIM 4.1.
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5.2 Annapartypa

5.2.1 MiamepeHune cnenyeT NPOBOAMTE Ha YCTAHOBKE, aNeKTpuYeckasn CTPYKTypHas cxema KOTOPOW npu-
BeJeHa Ha pucyHke 7.

MexepaTop
i Yeunurens
Yacroromep NPAMOYTONBHEL MoLHOET
MMMYTILGOE
A
Y
leHepatop .| FasssamBanies i MogynaTop .| HanparneHHEE .| Pazeasmieanwes
CBM 7| YCTPORCTED = CBY 7] oreeTBMTANL o YCTPOACTRO
Y ¥
G Brok [OerexropHan PasensciBalolise I';::::SHHHDW r:_‘:::"“"““
- AMY cexun Nai YCTPO#CTBO Net m"a op
MNonApMaALKMOHHBIA
SMBKTPOMArHAT plis
A4
HeTexTopHas Pa3sprAssBaIoLcs WsmepuransHeIi Paspassipawies | MNepakmosaTent
coKLMA Ne2 YCTPOACTED pazcHaTop 1 YCTPOHCTBO B CBY
| | PeTextopnan | FPasesamBamuee | WamepuransHbii | PazeaswiBaowee |
columnA Ne3 | yoTpoiicteo | pessnarop2 [ yoTpoiigran |
ReTexropuan PaseAabiBaioles
cekyun Ned yCTpORcTEO
PucyHok 7

5.2.2 BnemeHTbl YCTAHOBKW JOIMKHbI COOTBETCTBOBATE TpeboBaHuam 4.2.2—4.2.14 » HacToswero pas-
gena.
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5.2.3 OcHOBHble pasmMepbl U3MEepPUTENbLHOTO pe3oHaTopa 2 AOMKHbI COOTBETCTBOBaTL pasMepam, npu-
BeOEeHHLIM Ha pUCYHKe 8.

4 nodcmpoeyHbix sunma M2

N\ B # \ 5
N\ 7| 7l \
% I BN\ = I
= \ E
f"-? N ~ -
B W NN\ Q\\ ‘
P I NNNYANNNN R B NN
3 |s NN
w5
]| R 21,62°04!
240,290,025 J . 0801

Y50

45° 1

* [1ns cnpasokK.
PucyHok 8

MamepuTenbHbii pesoHaTop 2 f4omkeH BbiTb npoxogHoro Tuna ¢ konebanuamu tuna E, 4y, narotosneHx-
HbI M3 MEOHOW MNN NaTYHHOW TAHYTOW Tpyobl no MOCT 20900.

HarpyxeHHass 4OBpPOTHOCTL pe3oHaTopa oMkHA ObiTe He MeHee 7000. Pe3oHaTop OoMmKeH UMETh Ye-
Tbipe NOACTPOEYHbLIX BUHTA.

5.3 TpeboBaHuA K o6pasuam
O6pasubl O0MKHbLI COOTBETCTBOBATL TpeboBaHusam 4.3.1, 4.3.2.
5.4 NMoproToBKa K U3MepeHUAM

5.4.1 OBpasybl 1 YCTAHOBKY NOArOTABMMBAKOT K U3MEPEHMAM B COOTBETCTBUM C TpeboBaHuamu 4.4.1—
4.4.5 n HacTosALWero pasgena.

10
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5.4.2 MNpw nomowm nepekntodatens CBY noaawT mowHocTe CBY Ha nameputenbHbii pesoHaTop 2. OT-
KMo4yaT aeTekTopHble cekumn Ne 1 u 4. Ha reHepatop CBY nopatwT curHan UM ot ocunnnorpaduyeckoro
MHOWKaTopa. Ha nonapuzaunoHHOM aTTeHaTope ycTaHaBnueawT ocnabnexnune, pasHoe 0 ob.

5.4.3 MameHsT YyacToTy reHepaTopa CBY oo nonyudeHusi curHana B LieHTpe 3kpaHa ocuunnorpadpuye-
CKOro MHgukaTopa.

5.4.4 Perynupys nogcTpoe4Hble BUHTbI T 1 3, HaxoAsLMecs Ha KpblLLKe N3aMepuTensHOro pesoHartopa 2,
HacTpauBaloT N3MEPUTENbHbIA Pe3oHaTop 40 NOMy4YeHUs Ha ocuMnnorpagmuyeckom MHaukaTope ogHorop6oi
pPEe30HAaHCHOW KPUBOM.

5.4.5 OTknrovaroT oT reHepaTtopa CBY curHan YM 1 no MakcumanbHOMY CUTHany Ha uHaukaTope 6rnoka
AlNY nopctpawusatoT reHepaTtop CBY B pe3oHaHc ¢ namepuTensHbIM pe3oHaTtopoM 2. Mo YyacToTomepy OTCHM-
TbIBAKOT 3HAYEHWE YacTOThbl fpeaB'

5.4.6 OTknroYaloT OETEKTOPHYI0 cekunio Ne 3 1 NoaKmoYaloT OEeTeKTOPHYI0 cekunio Ne 4,

Mo makcumansHOMY curHany Ha uHaukatope 6noka AMNY nogctpawsatT reHepaTtop CBY B pesoHaHc ¢
namepuTenbHblM pesoHaTopoM 2. [1o yacToToOMepy OTCHMTLIBAKT 3HAYEHWEe YacTOThbl fpea4.

5.4.7 Perynupysa nogcTpoeqHble BUHThl 2 U 4, MOBTOPSIOT HACTPOWKY M3MepPUTENBLHOMO pe3oHaTopa 2 no
5.4.5u1 5.4.6 oo nony4yeHns HepaBeHCTBA

Af,
fpesB _fpes4 <—E=, (14)
roe fpe33 nnun fpe34,
Afpe:a = T Afpea = Q (15)

roe Q — pobpoTHOCTE M3MepUTENBHOTO pesoHaTopa 2 no 5.2.3.

5.4.8 Ha renepatop CBY nopgatot curdHan YM. Perynupys nogctpoedHble BUHTB 2 U 4, nonyyaloT Ha
ocumnnorpadu4eckomM WHOMKATope MUHUMAanbLHOe 3Ha4eHue CurHana v 3anoMmuHaloT ero amnnutyay U,

5.4.9 OTknoYaT AeTeKTOpHYo cekumio Ne 4 1 nogknoyatT geTekTopHyto cekumtio Ne 3. Ha nonsipuaa-
LWOHHOM aTTeHKaTope YCTaHaBMMBalT Takoe ocnabneHue, Npu KOTOPOM aMNnuTyda curHana Ha ocLuMnno-
rpacpudeckom nHaukaTtope pasHa U, ;. OTcunTbiBaloT ocnabneHune no wKkarne nonspusaumMoHHOro aTTeHaTo-
Pa o, MamepuTensHbIA pe3oHaTop 2 HAacTpauBakT A0 MonyYeHus ®paa = 28 ob.

5.4.10 Ha nonsipu3alMOHHOM aTTeHaTope ycTaHaBnmBatoT ocnabneHue, pasHoe 3 b.

5.5 NpoBeneHne NamepeHnn

5.5.1 lamepeHnsa NpoBOAAT B COOTBETCTBUM C TpebosaHuamn 4.5.1—4.5.8 u HacTosLero pasgena.

5.5.2 amepsatoT KOMMMNEKCHY OTHOCUTENbHY MarHUTHYO NPOHULAEMOCTb.

5.5.2.1 Mpu nomowm nepekntodatensa CBY mowHocTe CBY nogaloT Ha MaMepuTenbHbIA pesoHaTop 2.
Curvan UM nogatot Ha reHepaTop CBY.

5.5.2.2 MNpoBoasaT namepeHns B cooTBeTcTBnm ¢ TpebosaHnamu 4.5.1—4.5.5 n onpepensioT f,4 u f,,.

5.5.2.3 NomeLluatoT obpasel, B UsMepuTenbHbIi pesoHaTtop 2. Ha redepatop CBY nopatot curian UM, Ha
nonsipu3aLMoOHHOM aTTeHaTope yCcTaHaBNMBakT ocrnabneHue, paeHoe 3 ab.

5.5.2.4 B 3a3ope aneKkTpoMarHuTa ycraHaBnmMBalT NOCTOSAHHOE MarHWTHOE More, B KOTopoe noMeLlatT
pesoHaTtop 2.

Ha akpaHe ocuunnorpaduyeckoro nHauKaTopa nony4yarT ABE pe30oHaHCHbIe KpUBble, COOTBETCTBYIO-
LWKe NnpaBoMy M NeBOMY PEe30HaHCHOMY MUKY CBA3W.

5.5.2.5 MameHsitoT YacToTy reHepatopa CBY go nonyyeHus nsobpaxeHns npaBoro pe3oHaHCHOro nuka
CBSA3M B cepeauHe 3KkpaHa.

5.5.2.6 MNpoeogat nsmeperusi B cooteeTcTBun ¢ TpebosaHuamn 4.5.1—4.5.5 n onpegensaior ', n ' 5
ONs NpaBOro pe3oHaHCHOro NuKa CBA3N.

5.5.2.7 Curnan YM nogatoT Ha reHepaTop CBY. MameHsioT yacToTy reHepaTopa CBY fo nony4eHus n3o-
OpaxeHnsi NeBoro pe3oHaHCHOro NuKa CBA3W B cepeauHe akpaHa.

5.5.2.8 MNpoBOOAT N3MEPEHWA B COOTBETCTBUM C TpeboBaHuamn 4.5.1—4.5.5 n onpenensoT J"M1 " f’M2
ONs NeBOro pe3oHaHCHOro NUKa CBA3MN.
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5.6 ObpaboTka pe3ynbTaToB U3MepeHuUA

5.6.1 JencTBMTENBHYK COCTABNAKLYH KOMMIEKCHON OTHOCUTENbHOW ANANEKTPUYECKON NPoHMLaemMo-
CTW &' onpegensatoT no popmyne

1+_7’"+(1,7—2,5asfn)zs,.D

' =1,085 . (16)

14 (1,7 = z,safn)sfu +0,39p -5 (1 -8 )

rme R, r, &f, — no 4.6.1. Ecnu namepeHus NpoBoaAT Ha obpasuax KBagpaTtHOro cevyeHus, 10 r = /% roeam
T

b — cTopoHbl kBagpaTta no 4.3.1 n 4.3.2;
Iy — MonepevHasi COCTaBNsoLLLaa MarHUTHOM NPOHMULIAEMOCTHU, BbldMcnsieMas no popmMyne

.)2
R (17)
u,=(u +Ha);(p"_”'u,)’ (18)
mﬁ(u’wh);(u’—u&), (19)

R

1541R {1 03339 1 158f ]

WEHe = 2 - : (20)
5, + 1.541'?2[1—0.3339#zsi,ri (-1 55&)]{”3 67—(&: 1)(1+2 )}
Bt
Sf i MmO .
* Fp (21)

rae fi — pe30HaHCHaA 4acToTa NpaBoro U NeeBoro NMKOB CBA3N N3MEPUTENbHOIO pe3aoHaTtopa C 06pa3u0M;

f.,o — PE30HaHCHas YacToTa M3MepuTensHoro pesoHaTtopa 6e3 obpasua.

il
fi —_m 7 M2 (22)
rae f',q n f,, — vacTotel no 5.5.2.6 n 5.5.2.8 ona Nnpasoro 1 NEBOTO0 PE30HAHCHBIX MUKOB CBA3N.
£ :@, (23)

roe f WL f — yacToThl No 5.5.2.2;
&' — OencTBUTENbHaAsa COCTaBNALWAs KOMMNEKCHON OTHOCUTENbHOW AM3NEKTPUYECKOW NMPOHMULIa-
eMOoCTW, BblyucrneHHas no 4.6.1 unm 4.6.2.

5.6.2 MHMMYIO COCTaBMALWYH KOMMNIEKCHOW OTHOCWUTEMNbHOW AWANEKTPUYECKOM MpPOoHUMLAeMoCcTu &'
onpegenswT no popmyne
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2
027262 Ad
r

R P r?
4rj] .{1+ o 1,55?(1 ~1,538, )}

&= 1,085 ~
18, ) |1+, (0,486 +156l
( fa) [ ¥ "o( P Y

| e--1,5$";—22(1-1,53:5fn )(p;u-1)+s'-1

2 2
CAd -1 2 g 24
> Ad - 0.749(¢) (1-3, ). (24)
14 8%l 1,55?(1 r 1,535,0)
roe R, r, éS,rO —no 4.6.1;
Ad — no 4.6.3;
£'ne" — gencTBuTENbHad U MHMMAs COCTaBMALWME KOMNMEKCHONW OTHOCUTENbLHOW OU3NEeKTPUYECKON

NPOHULLAEMOCTH, BbIYMCIIEHHbIE N0 4.6.1 n 4.6.4;
W] — MHMUMas nonepeyHas coCTaBnsoLLAaa MarHUTHON NPOHMLAEMOCTH, BblYMcisiemas no dopmyne

Pl =W 1 | =2y 22,
L W) (25)

e _ : (26)
N (T T )— u"—lu:;)
ua=( 2( ; (27)
2
2 2 2
1,541r2{Ad+ —1,5412{1—0,3339"?25{ (1-158 )] -0,01165"}
R 0 R re = *
WrEpn = - (28)
. re R? . £~ s
218y, +1541 1—0,3339(—26&(1—1,5%) 143,67 (s ~1)(1+23 )
Ad, =d, —dq , (29)
roe d, — 3aTyxaHue NpaBoro 1 NeBoro NKOB CBA3M pe3oHaTtopa c obpasuom;
dy — 3aTyxaHue pesoHaTopa 6e3 obpasua.
[aHHble BENUYMHbBI PaccyMTLIBaIOT NO hopMmynam:
Yt o)
TR 30
fun + fuz
rae f',q n f',» — YacToTbl No 5.5.2.6 1 5.5.2.8 AnsA NpaBoro 1 NeBOro NUKOB CBA3M.
2(fiq — 1
d0: (M'I MZ)! (31)
fM1 +fM2
rae f,,4 u f,,, — yacToTel No 5.5.2.2.
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5.6.3 TaHreHc yrna guanekTpu4ecknx notepb onpenensoT no 4.6.5.

5.7 Nokazatenun TOMHOCTU U3MEpPEHUA

HOFpELIJHOCTb namepeHus KOMMITEKCHON OTHOCUTENBLHOWN ,EI,VISJ'IEKTDMHECKOFI NMPOHMUAeMOCTH, TaHreHCa
yrna OU3nekKTpuydeCcKnx notepb U pacyeT NnorpelllHoOCTN naMepeHua OOJMXHbBl COOTBETCTBOBATL Tp96OBaHMHM
4.7.1—4.7.4.

6 TpeboBaHMA be3onacHOCTHU

6.1 YcTtaHoBKa OAnNa namepeHns KOMNNeKCHON OTHOCUTENbHOW AN3NEKTPUYECKOW NPOHMLAEeMOCT OOMXK-
Ha cooTBeTCTBOBaTL TpeboBaHuaAM BesonacHocTu, yctaHoBneHHbiM TOCT 22261.

6.2 Mpu noaroToBKe U NpPoOBELEHUM U3MepeHUn HeobxoauMo cobnaaTh yKkazaHusa mep 6e3onacHoOCTH,
YCTAHOBMEHHBIE 3KCNMNyaTalWOHHONW OOKYMeHTalunen Ha npuMeHsieMsle Npubopbl U AEUCTBRYOLLENR Ha nNpea-
NPUATUA OOKYMEHTAaLUMEN NO OXpaHe Tpyaa v TexHuKe Be3aonacHoCTH.
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MpunoxeHune A
(cnpaBo4Hoe)

Pac4yeT norpewHoCcTy U3MepeHuns I{a)KyLIJ,EFICﬂ NMNOTHOCTHU

rmgpoctaTu4eCKMM MeTo4OM NOrpellHOCTHU U3MepeHUus KOMMNJIEKCHOM

OTHOCUTENLHOW aunane KTpH'-IECKDﬁ nMpoHUUaeMoCTHn

A.1 lMorpelwHocTs U3MepeHns JeUCTBUTENBHOW COCTaBNAWEN KOMMNMNEKCHOW OTHOCUTENLHOW ON3neKTpUYecKomn

NPOHWULAEMOCTU &, %, BBIYUCNAIOT MO chopmyre

Se 5y %
8£.=51+82+2 (Aa?a] +[ ﬁ] y

rae 8, — MeToAMHecKan NOrpeLlHOCTL 3a CHET HETOYHOCTM pacyeTHbIX chopmyn (1) u (5), %.

3HadeHuWe &, onpedenstoT no rpadrky, NpMBeAeHHOMY Ha pPUCYHKe A.1;

5, %
w=1,0
0,3 —
0,2 -

Ll

-0,1 V4 7

. d

0,3 //
0,4

0.5

(4]
~l
w

11 13 15 g

PucyHok A.1

(A1)

52 — HEUCKMNKYEHHbIA OCTaToK MeTO,D'HLIECKOVI NOrpewHoOCTn 3a CHET OTNYMA MoOenu pearnbHOro M3AMepuUTenbHOro

pe3oHaTopa OT UAeansHoro, NpuHATOro npy BeiBoge dopmyn (1), (5) u (16), %.
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3HaveHne &, ONpPeaensioT No rpadmky, NpUBeAeHHOMY Ha pUcyHKe A.2;

83, %
1,0
\\
0'5 \—\\
0 \_
5 7 8 11 13 15 17 €
& | | | | | |

PucyHok A.2

Ag — KO DULMEHT BIUAHUSA NOTPELLHOCTY ONPEAENEHUA J| Ha 3HAYEHWE NOTPELLHOCTY 3. 3HaueHNe A, onpege-
NAKT NO rpaduKky, NPUBEAEHHOMY Ha pucyHke A.3;

Ay
oo . / @
/ /
/ w=14
N - // /
P D e \ L
0,02 //
0,03 0,05 0,07 0,09 0,1 0,13 0,15 O

1]

PucyHok A.3

5 — MOrPELUHOCTL OMNPEeAeNIeHNs NOMNepeYHON COCTABNALLEA MarHUTHON NPOHULAEMOCTH W no4.6.1 (pucyHok 4).
3HaueHue &5 HaxoouTcs B npefenax 5 %,;

311,73 — 0,997-9 KBaHTW/Ib HOPMUPOBAHHOW HOPMAanbLHOM M PaBHOMEPHOW (DYHKLUMW pacnpeneneHns cooTBET-
CTBEHHO;

A, — K03 ULMEHT BNMAHUA NOTPELLHOCTI M3MEPEHWS NONEPeYHOro ceveHns obpaala Ha BENWYMHY NOorpeLHoCTH
d,. 3Ha4eHue A, onpenenstoT no rpaduky, NpUBeaSHHOMY Ha pucyHke A.4;
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1,8 /

1,6 /]

0,01 0,03 0,05 0,07 0,08 01 013 8f0

PucyHok A.4

8,4 — MOrpeLHOCTbL M3MEePeHUA pasMepos NonepedHoro ceveHns obpasua no 4.3.2, %, BeliducnAemas no gopmyne
84 =—rr (A.2)

roe Ad — MnorpewwHocTs M3MepPEeHUs pa3mMepoB NonepevyHoro cedeHmns obpasua no 4.3.2, MKM;
d — auvameTp unu cTopoHa keagparta obpasua, M.

A.2 MNorpelwHocTb M3MepPeHUa MHUMOW COCTaBNAKLWEN KOMMNEeKCHOW OTHOCUTENBHOW ANaneKTpuYecKo NpoHLae-
MOCTH 8.+, %, BEIMUCNAOT MO hopmyne
=1
el
== |+
173

[ 2 2 2
, 5 8
ol +2 83 9 4 6
%=/ % J[A" 3) J{ 1,73) +(1,73]
I 2 2 Z '
A 5 8 8
+ | Bg+2,f| Ag— | +4| 20| 42| L] 4265, |,
e 8 \/[ 1,73) [1,41) [1.41 2 (A-3)

roe 65 — MeToAMYeckas NorpellHOCTb 3a CHET HETOYHOCTM pacdeTHeIX popMyn (7), (12) u (24) ctaHpapTa, %.
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3HaveHne &5 ONpeaensioT No rpadiuky, NpuBeaeHHOMY Ha pucyHKe A.5;
A'; — KO3MDUUMEHT BNUAHWUA MOrPELUHOCTU M3MEPEHUA 35 HA MOTPELUHOCTL & . . 3HaYeHune A'; onpenensioT no
rpadpuky, NnpuBegeHHOMY Ha pUcyHke A.6;

85, %
04 /

03 L /
' /
0.2 )

0.1

5 7 8 / 13 15 17 ¢
0,1

0,2 P

4

— —
03
u=10
-0,4 e —— 2
0,5
PucyHok A.5
Az
0,15 ; —
» “1= 1’8 ________,_——-—-—_
e _____.P'———___ -
] I —
Sy ____—--__-—--
0,05 \—
w=10
o
0,05 0,07 0,09 0.11 0,13 0,15 0,17 0,19 &,
PucyHok A.6

2 — K03(hhMLMEHT BNUAHWUSA NOTPELIHOCTI U3MEPEHNS 6, Ha MOTPELIHOCTb &,
dg — MOTPELUHOCTE M3-3a HETOYHOW YCTaHOBKM 3aTyxanua 3 Ab Ha nonapusaunmoHHoM atTextoartope no 4.5.6 ctax-
naprta, %, BelMUcnsemas no dopmMyne

)

o

~|1-10 10|
dg =|1-10 100, (A.4)

roe (\‘an — NOrpewHoOCTb NoONApM3aUuMoOHHOINo atTreHartopa Ha ypoBHe 3 ab6;
87 — NOrpewHoCTb M3-3a BNUAHKA OTBEpCTMﬂ Anda BBoAa 06pasu0|3 B U3MEPUTENBHOM pe3oHaTope.
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3HadeHuWe d; onpenensatoT Nno rpadrky, NPMBEAEHHOMY Ha PUCYHKe A7,
1,73 — 0,997-7 KBaHTUMNb HOPMUPOBAHHOW PaBHOMEPHOW OyHKUMM pacnpefeneHus.

8. %
7 —
-—_____
| ==
5
0,03 0,05 0,07 0,09 0,1 0,13 0,15 "3
PucyHok A7

A — k03(hdUUMEHT BAMSAHWMSA NOTPELLUHOCTN N3MEpPeHUss JOBPOTHOCTM HA NOTrPELUHOCTE M3MEPEeHUs &, Belunchsae-
MbIiA Mo dhopmyrne

A=c-dy, (A-5)
2
027262
roe C= i +
2 R [, .
(1-5,; ) [1+.st [0,486+1,56In2,14rn {1+ (11538, )
!’2
a'.1,56—2(1—1,538f0)(u1—1)+a’—1
% R 5 . (A.6)
e 'r
1+£ul-155;$§(1—1536%)
-, (A7)
Q

rae Q — HarpyeHHasa JobpoTHOCTE pe3oHaTopa no 4.2.12;
dg — MEeToQUYecKas MOTPeLHOCTE 3@ CYeT HeTOYHOro ydyeta opmynon (9) ctanjapra vaMmeHeHus cobeTBeH-

HOW A0BpPOTHOCTU pesoHaTopa B MpoLecce W3MEPEHWUs, onpegensemasi nNo rpaduky, NpUBedeHHOMY Ha
pucyHke A.8, %,;

Ag — KO2(hbMLIMEHT BMMAHWA NOTPELIHOCTU M3MepeHNs AoBPOTHOCTY pe3oHaTopa Ha MOrpeLlHOCTb dg.

3HaveHne Ag onpefensaioT no rpacnky, NpUBEAEHHOMY Ha pUcyHKe A.9;
8g — MOrpeLHOCTb U3MepeHUa koadpcuLieHTa nepesadn pesoHaropa no 4.2.12, ab;
84g — MOTPELUHOCTb U3-3a BMNUAHWUS PEaKTUBHbLIX MPOBOAMMOCTEN HEOOHOPOAHOCTEN BONHOBOAHOIO TpakTa, %.

B1p =2 Peg, (A.8)

roe [ — Moayne KoadurumneHTa oTpaXeHUs pa3Ba3bliBatoLLEero yCTpoucTea no 4.2.6;
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B, % —
1,2 //
1,0

0,8 //
0,6 //

04
0,2
0
0,05 0,07 0,09 0,11 0,13 0,15 0,17 0,19 Sfu
PucyHok A.8
Ag

14
Beu= 0,063 //

1.2 N
i5 /
| Bos= 0,094
08 // / N
0,6 // /—/ﬁ ——
/ B ’ —________—
]
0.4 —
_.—-—"__—__-
y I
0
0,05 0,07 0,08 0,11 0,13 0,15 0,17 &,
PucyHok A.9

Pog — KOBPDULUMEHT CBA3M MBMEPUTENBHOMO pe3oHaTopa no rpaduky, NPUBEAEHHOMY Ha pucyHke 6, rae a, — Ko-
athuUmMeHT nepefaqmn n3aMepuTensHoro pesoHatopa no 4.2.12, ob;

1,41 — 0,997-9 KBaHTUNb HOPMUPOBAHHOW (hYHKLKWKW pacnpenerneHus rno apkKoCHMHYCYy;

844 — MOTrPELIHOCTb M3-3a M3MEHEHWA paccornacoBaHus Tpakta, obyCNoBNeHHOTo BBeAeHeM 3aTyXaHns, paBHOIo
3 nb.

By =2 (A.9)

04, — CpefHee KBagpaTU4ecKoe OTKNOHEeHNe NOrpellHOCTM N3MEPeHKs Nonockl MPONYCKaHWA pesoHaTopa, onpe-
JenfaemMoe Ha OCHOBE CTaTUCTMYECKOl 0BpaboTky pe3ynsTaTtoB N3MepeHus.
A.3 lMorpelHoCTb M3MEepPEHUsl TAHTeHca yrna OUanekTpUYEcKX NoTepb B NPOLEHTaxX BLIHYUCIAIOT No dopmyne

gy, =0g + . (A.10)
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YOK 621.318.13.029.64.083:006.354 OKC 29.100.10

Kntoyesble crnosa: CbeppMTbl CBEpPXBbICOKO4YaCTOTHbLIE, KOMMIMEeKCHaA OTHOCUTElbHAA J],MSJ'IEKTDVI‘-IECKOIT‘I npo-
HUUaEMOCTW, TaHIeHC yrna QUaNekTpu4eCKnX notepb, METOAbl N3MEPEHNA
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