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MpeaucnoBue

1 PASPABOTAH AkunoHepHbiM 0bLecTtBOM «POCCUACKUIA Hay4YHO-UCCNEeNoBaTENbCKUMA  MHCTUTYT
«3nekTpoHcTaHgapt» (AO «PHWUW «3GnekTtpoHcTangapt»)

2 BHECEH TexHW4eckum KoMUTEeTOM No cTaHaaptusaumm TK 303 «3nekTpoHHaa KOMNOHeHTHaa basa,
mMaTepuansl U obopyaoBaHue»

3 YTBEPXOEH W BBEEH B OEWCTBME lMpukasom ®eaepanbHOro areHTCTBa MO TEXHWHYECKOMY
perynupoBaHuto U meTtpororun ot 13 maa 2024 r. Ne 597-ct

4 BBEJEH BIMNEPBbIE

lMpasuna npumeHeHUs HacmMosWweao cmaHdapma ycmaHosneHsbl 8 cmamee 26 @edepanbHO20 3aKoHa
om 29 uwHa 2015 2. Ne 162-@3 «O cmanOapmu3zayuu e Pocculickol @edepayuuy. MHpopmayusa o6 us-
MeHeHUSX K HacmosuieMmy cmaHdapmy nybnukyemcs 8 exe200HOM (o cocmosHu Ha 1 aHeaps mekyuieao
2o00a) uHgopmayuoHHOM yKalamese «HauuoHanbHble cmaHOapmbly», a oguyuanbHbIl meKcm U3MeHeHuUl
U MonpasoKk — 8 eXeMEeCSYHOM UHOPMaUUOHHOM ykazamene «HauyuoHansHele cmaHdapmsl». B cnyyae
nepecmMompa (3aMeHsl) unu omMeHbl Hacmosiueao cmandapma coomeemcemeyroujee yeedomneHue bydem
onybrnukogaHo € bnuxallieM 8bifycKe eXeMecsyHo20 UHMOPpMaUuUOHHO20 ykazamens «HayuoHansHsle
cmaHOapmbi». Coomeemcmayowas UHhopMayus, yeedomiieHue U MmeKkcmbl pa3Mewlaromces makxe 8 UH-
chopmayuoHHoU cucmeme obuie2o rnonb308aHus — Ha ogulyuanbsHoM calime ®@edepanbHo20 azeHmemea o
MexXHUYeCKoMYy pezynuposaHuro U Memposoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© Odhopmnenue. ®IBY «HCTUTYT cTangapTusauuu», 2024

Hactoswmin ctaHgapT He MOXeT ObITb NOMHOCTBLI UMW YaCTUYHO BocCnpouniBeaeH, TMpaxnpoBaH U pac-
NMPOCTpPpaHeEH B Ka4veCTBe ocbmu,naanoro nagaHna 6es pa3peleHns G)e,u,epanbﬂoro areHTCTBa Nno TeXxHU4eCKo-
MY PerynupoeaHui) 1 MeTpornorun
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HAUMWOHANBbHBLIN CTAHOAPT POCCUMUCKOWN OEOEPALUMU

PE30OHATOPbLI KBAPLEBbLIE

MeToabl UamMepeHunA ocnabneHus HexenaTenbHbIX pe3oHaHCOB

Quartz resonators. Methods for measuring attenuation of unwanted
resonances

Dara BBegeHua — 2025—03—01

1 O6nactb NnpMMeHeHusA

HacTosAwmia ctaHgapT pacnpocTpaHsaeTcs Ha KBapLueBble pe3oHaTopbl (danee — pesoHatopel) B Ana-
nasoHe 4yactoT 0,1—100 MI'y n ycTaHaBnuBaeT MeToq M3MepeHnst ocnabneHuss HexxenaTenbHbIX Pe30HaHCOB
MO OTHOLUEHWIO K OCHOBHOMY.

2 HopmaTUBHbIe CCbINKKU

B HacToAlWeM cTaHgapTe UCMorb30BaHbl HOPMATUBHbBIE CCbINIKW Ha criedyrowme cTaHaapTbl:

MOCT P 8.568 locynapcTBeHHad cucTeMa obecnedeHus eOWHCTBA M3MepeHuin. ATTecTaums ucnbiTa-
TenbHoro obopynoeaHusa. OCHOBHbIE NMOMNOXEHNS

FOCT P 57438 lMpubopbl Nnbe3oanekTpuyeckne. TepMUHbI M onpeaeneHus

FOCT P 71286 lMpunbopbl NbesoanekTpuyeckne U uneTpbl anekTpoMmexaHmyeckne. Obwme tpebora-
HWA NPU U3MepeHU NnapameTpoB

MpumeyaHue—lNpu NonNb30BaHWKM HACTOALLMM CTaHAaPTOM LienecoobpasHo NpoBepUTL AeMCTBUE CChINMOYHBIX
CTaHOapToB B MHOPMALMOHHOM cucTeMe 0BLLEro Nonb3oBaHna — Ha oduumMansHOM caiiTe dedepansHOro areHTcTea no
TEXHUYECKOMY PEryNMpPOBaHui0 U METPOMOMMK B CETU MIHTEPHET UNK NOo eXerogHoMy MHAOoPMaUUoHHOMY ykasaTento «Ha-
LMoHamMbHbIE CTaHOAPTLI», KOTOPLIA ONyONMKOBaH No COCTOAHWIO HA 1 AHBaPA TEKYLLEro roaa, v no BbiMycKam exXemecsay-
HOMO MHCPOPMAaLIMOHHOTO YKasaTens «HauWoHaneHele CTaHAAPTLI» 3a TeKyLWMI rog. Ecnv 3ameHeH CCbINOYHbIA CTaHAapT,
Ha KOTOPLIA JaHa HeOaTMpPOBaHHAasA CChINKa, TO PEKOMEHOYETCS MCMONb30BaThk OEUCTBYHOLLYI0 BEPCUID STOMO cTaHaapTa
C Y4YETOM BCEX BHECEHHLIX B JAHHYIO BEPCUIO M3MEHeHMA. ECnin 3aMeHeH CCbINOYHbIA CTaHaapT, Ha KOTOpLIA AaHa gaTtu-
pPOBAHHAA CCbIMKA, TO PEKOMEHOYETCH UCTONb30BaTh BEPCUIO 3TOMO CTAHLAPTA C YKa3aHHbLIM BbilLE rogoM YTBEpXKAeHWs
(NpuHATKA). ECnn nocne yTBepKOEHWA HAaCTOSLLEro CTaHaapTa B CCbINOYHBIA CTaHAAPT, Ha KOTOPLIA AaHa AaTMpoBaHHas
CCbINKa, BHECEHO M3MeHeHWe, 3aTparMBarLLee NONoXKeHWe, Ha KOTOPOe AaHa CChINKa, TO TO NMONOXeHWe peKoMeHayeTcs
NpUMeHATL 6e3 yyeTa 0aHHOTO M3MeHeHWsA. ECnn cCbiNoYHbIA cTaHaapT oTMeHeH 6e3 3aMeHbl, TO NOMOXKEeHUE, B KOTOPOM
[AaHa cChINKa Ha Hero, pekoMeHayeTcs NPUMEeHATL B YacTU, He 3aTparuBaloLle 3Ty CCbIMKY.

3 TepmuHbl U onpegeneHus

B HacTosAweM cTaHgapTe npuMeHeHbl TepmuHbl no FTOCT P 57438.

4 Obwwme NonoXxeHus

4.1 WMamepeHne ocnabneHns HexenaTenbHbIX pe30HaHCOB OCHOBAaHO Ha W3MEepeHWn YPOoBHeN 3aTyxa-
HWIA OCHOBHOIO W HEXEenaTenbHbIX PE30HAaHCOB pe3oHaTopa, Bo3by»K4aemMoro B NacCUBHOW MOCTOBOR cxeme.

4.2 Obwue TpeboBaHUa Npu M3MepeHuax u TpeboBaHusa besonacHocT — no FTOCT P 71286.

4.3 MeTopg 3Kcnpecc-oLeHKM 4YacTOTHOCTW pe30oHaTopoB B AManasoHe YactoT 5—100 My npueeaeH B
npunoxeHun A.

M3paHue ochbnumnansHoe
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5 TpeboBaHuA K cpeacTBam U3MepeHUs U 060pyaoBaHUIO

5.1 lNMpumMeHsaemble cpeacTBa M3aMepeHuin 4omKHbI BbITh MOBEPEHL! UMK 0TKanMbpoBaHbl B COOTBETCTBUM
C HOPMaTUBHbLIMUW AOKYMEHTaMMW, YCTaHABNNBAKOLWMMW NOPAA0K M MeTOAbl MOBEPKU KOHKPETHLIX CPEenCcTB 13-
MepEeHUN.

McneiTatensHoe o6opyaoBaHue fomKkHO BeiTh atTecTtoBaHo B cooTBeTcTBUKM ¢ FTOCT P 8.568. [lnanasoH
M3MEpPEHMUIA, TUMbl U TOHHOCTb CPEACTB U3MEPEHWIA, a TakKe XapakTepUCTUKN UChblTaTenbHoro obopyaoBaHns
M COCTaB BCNOMOraTenbHbIX YCTPOWCTR yCTaHaBnuBeawT B TY.

5.2 Tpu namepenunn ocnabneHunsl HexenarternbHbIX PE30HAHCOBR MPUMEHSIOT criegyoLllne cpeacTBa us-
MepeHus U BCMOMOoraTernkbHble YCTPONCTRA:

- reHepaTop U3MepUTEnbHbINA;

- HYacTOTOMEp 3NEeKTPOHHO-CYETHBIN;

- BONbLTMETP;

- aHanu3aTop MOHOYaCTOTHOCTW KBapLEBLIX pe30HATOPOB.

CTpyKkTypHasa cxema U3aMepeHns ocrnabneHunsa HexenaTenbHbIX Pe30HaHCOB N0 OTHOLUEHNIO K OCHOBHOMY
npuBeneHa Ha pUcyHke 1 ong namepeHusa 3atyxaHun ceblwe 20 ab, Ha pucyHke 2 — Ans uamepeHus 3aTyxa-
HuiA oT 0 go 100 gb.

PF PV BQ

G E

G — uamepuTeneHeli reHepaTtop; PF — 3nekTpoHHo-cyeTHbIW YacTtoTomep; PV — Bonetmetp; BQ — pesoHaTop; E — aHanuzarop
MOHO4aCTOTHOCTU KBApLIEBbIX PE30HATOPOB C MNOCTOAHHLIM YPOBHEM HANPSXKEeHUA Ha BXOAE W3MEpPUTENbHOIo MocTa

PucyHok 1 — CTpyKTypHas cxema M3mepeHus ocrabneHvs HexenaTernbHbIX pe30HaHCoB AN 3aTyxaHui cebiwe 20 b

PF BQ

E

PF — anekTpoHHo-cHeTHbIN YacToTomep; BQ — pesoHatop; E — aHanuzaTtop MOHOYaCTOTHOCTH KBapLEBbIX PE30HATOPOB C NOCTOAHHBIM
YPOBHEM HaNpsyKeHWs1 Ha pPe3oHaTope B M3MEpPUTENBHOM MOCTE

PucyHok 2 — CTpyKTypHasa cxema n3mepeHus ocnabneHns HexxenaTenbHblX pe3oHaHcoB Ana 3atyxaHuin ot 0 go 100 ab

I pmMmMmeYyaHNe — ,uOI'I)(CKaeTCFl MCKNK4YaTb K3 CprKTypHOﬁ CXeMbl COEOANHEHNA I'IpI/IGODOB oTAenbHblE BNEMEH-
Thbl UNK OONONMHATL CXeMY OTAENbHBIMW AaNeMeHTaMun.

5.3 3NeKTPOHHO-CYETHbLIN YacToToOMep NoMmkKeH obecneynBaThb;

- AnanasoH 4yactot 0,1—100 Mlu;

- NOrPELLIHOCTb M3MEPEeHKsl YacToTbl B Npegenax +2,5 - 1076,

5.4 VMamepuTenkcHbIA reHepaTop gorkeH obecneynBaThb:

- omanasoH vyactot 0,1—100 Ml u;

- HecTabunbHOCTL YacToThl 3@ 15 MUH He Bonee +2 - 10“4;

- HECTabWIMBHOCTb BbIXOAHOTO YPOBHS 3a 15 MuH He Bonee +0,3 ab;

- NOfAaBneHne NapasuTHbIX COCTaBMASALWKUX U WymMoB B nonoce 10 % OT yCTaHOBMEHHOW 4acToTbl He
meHee 80 ob;

- KoathhuumeHT 3-i 1 BbICLIUX rAapMOHUK He Bonee 1 %.
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5.5 BonbTmeTp aomkeH obecneynsaTth:

- AnanasoH YactoT 0,1—100 Mlu;

- npegensl uaMmepeHus HanpskeHun 0,1—3,0 B;

- MOrPeLWHoCcTb U3amepeHus He bonee +4 %.

5.6 AHanu3aTop MOHOYACTOTHOCTW KBapLEeBbIX PE30HATOPOB C MOCTOSHHBIM YPOBHEM HaMpsiXeHUs Ha
BXOLE M3MepUTENbLHOro MocTa JoMmKeH obecneymBaTts:

- AnanasoH 4YactoT 0,1—100 Ml u;

- MOrPELLUHOCTb U3MEPEHNS YPOBHEN 3aTyxaHus B AMHaMn4eckom ananasoHe o 60 gb pomkHa 6biTh He
bonee +2,5 nb.

5.7 AHanusatop MOHOYACcTOTHOCTM KBapLEBLIX Pe30HaTOPOB C NMOCTOAHHBLIM YPOBHEM HaMpskeHUsa Ha
pe3oHaTope B U3MepUTEeNbHOM MOCTe JomkeH obecneymBaTs:

- ananasoH 4actot 0,1—100 Ml u;

- NOrPEeLHOCTL U3MEPEHUA YPOBHEW 3aTyXaHus B AMHaMUYeCcKMX JManasoHax:

ot 0002006 — He bonee +1 ab;

cB. 20 0o 60 o6 — He bonee +2 gb;

cB. 60 oo 100 pb — He Bonee +3 Ob.

6 MNMoproTtoBka u NnpoBegeHMe N3MepPEeHUn

6.1 CTpykTypHas cxema naMepeHus ocnabneHus HexenarternbHbIX PEe30HAaHCOB ANS 3aTyXxaHui npuee-
OeHa Ha pucyHkax 1 u 2.

6.2 TpeboBaHus Kk npmbopam ycTaHOBMEeHbl B 5.3—5.7.

6.3 MoproTaBnMBalOT CPEACTBA U3MEPEHUA U BCMIOMOraTenbHble YCTPoicTBa k paboTe B COOTBETCTBUM
C 3KCMnyaTalunoHHOW JOKYMEeHTaUnen.

6.4 MNopgknoyalT pe3oHaTop K aHanuM3aTopy MOHOYACTOTHOCTU KBAapLEBLIX pe3oHATOpoB (Oanee —
aHanms3aTtop MOHOYAaCTOTHOCTM), YCTAHABNMBAlOT YacToOTy reHepaTopa no YactoToMepy Ha 2 % — 5 % Huke
HOMMWHAaMNbLHOW YacTOThl pe3oHaTopa U HanaHcupoBaHWEM MIe4y MOCTa B aHanM3aTope MOHOYacTOTHOCTM O0-
GuBatoTCs MakcMMarnbHO BO3MOXHOM KOMMeHcauuy ctatuieckoin emkocTtn Cg.

6.5 Ha Bxoge mocTa aHanuaaTtopa MOHOYACTOTHOCTM MO BOMLTMETPY YCTaHABMMBAKT HanpsikeHue B
COOTBETCTBMW C PYKOBOACTBOM MO 3KCMMyaTauuu.

6.6 BuzyanbHO npocmaTpyMBalOT Ha 3KpPaHe 3reKTPOHHO-Ny4YeBOW TPyOkM aHanu3aTopa MOHO4YacTOoT-
HOCTUW YaCTOTHYH XapakTepPUCTUKY pe3oHaTopa B MONoce 4acToT, YCTAHOBMEHHOW B HOPMAaTUBHbLIX JOKYMEH-
Tax (HO) Ha pe3oHaTopbl KOHKPETHLIX TUMOR, M MO NMOKa3aHWAM aHanuaartopa MOHOYaCTOTHOCTU ONpeaensoT
YPOBHU 3aTyXaHWi Ha OCHOBHOM (&) W HexenaTtenbHbIX pe3oHaHcax (a,,).

7 ObpaboTKa pe3ynbTatoB U3MEpPEeHNN

OcnabneHue HexenaTenbHbIX pe30HaHCOB NO OTHOLWEHWO K OCHOBHOMY a, onpefenAatT no cbopmyne

a,=a,—4ay, (1)

rae a,, a, — W3MepeHne 3HaYeHW YpPOBHE 3aTyxaHus Npu OCHOBHOM M HeXenaTenbHOM pe3oHaHcax, ab
(onpenensioT B COOTBETCTBUM C PYKOBOACTBOM MO 3KCNNyaTauMy Ha aHanu3atop MOHOYacToT-
HOCTK).

MpumMeyaHue — Mo N3MePeHHbIM 3HAYEHUAM YPOBHEN 3aTyXaHuid, Npyu HeoBXoAMMOCTU, MOXHO OMNpeneniTh
3Ha4YeHUs1 AMHAaMWYECKMX CONMPOTHBIEHWI pE30HATOPA NPU HEXenaTensHbLIX PE30HAHCaX B COOTBETCTBMM C PYKOBOACTBOM
Mo 3KCnryaTaLmmn Ha aHanu3aTop MOHOYaCTOTHOCTY.

8 MorpewHOCTL U3MEpPEHUN

8.1 IpaHuubl MHTepBana, B KOTOpOM C BeposaATHoCTbO 0,95 HaxoguTcs MOrpelHoCcTs W3MEpPEHUs
ocnabneHus HexenaTenbHbIX PE3CHAHCOB MO OTHOLLEHUID K OCHOBHOMY, HE NMPEBLILLAT 3HAYEHNNA:

- NpY U3MepeHnsax No CTPYKTYPHOW cXeMe, KoTopasi NpuBeeHa Ha pucyHke 1:

+3 nb B gnanasoHe vactoT 0,1—10 Mlu;

+ 4 ob B guanasoxe 4actoTr 10—100 Ml u;
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- NPY U3MEPEHUSAX MO CTPYKTYPHOW CXeMe, KOTopasi MpUBEAEeHa Ha pUCyHKe 2:

+1,0abnpna; =0—20a0buna,=0— 20 ab;

+1,5n0bnpua, =0—2040bwua, =20 — 40 gb;

+20pbnpua, =0—2040bwua, =40 — 60 aob;

+3,0abnpua; =0— 20 0B n a,=60u tonee;

+1,0abnpn a,; =20 — 40 pb v a,, = 20 — 40 ab;

+2,0 ab npn a4 = 20 — 40 pb v a,, = 40 — 60 ab;

+3,0abnpna, =20—40a0bwna,=60abwn bonee.

8.2 [nsa Bonee ToYHOro onpeneneHnsa NOrpeLlHoOCT NPU N3MepeHuax ocnabneHns HexenaTenbHbIX pe-
30HAHCOB MO OTHOLIEHWK K OCHOBHOMY paccyMThiBalOT No hopMynam, NpuBeaeHHbIM B NpunoxeHun b.

MNpuMepbl pacyeTa NokasaTenen TOYHOCTU U3MEPEHUIA NpUBeaeHbl B NpunoxeHun B.

H
H
H
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MpunoxeHune A
(obaszaTenwHoe)

MeTopn akcnpecc-oleHKM MOHOYaCcTOTHOCTU Pe30HaATOPOB B AManazoHe 4yactot 5—100 My

A.1 O6wmne nonoxeHus

MeTop aKkcnpecc-oUeHKM MOHOYaCTOTHOCTU PE30HATOPOB OCHOBAH Ha M3MEPEHWUW aMnnuTyAbl aMNNnTyaHO-4acToT-
HbIX XapaktepucTuk (AYX) pesoHaTopoB Npu KX BO3BYXAeHUW HAa OCHOBHOM W HEXenaTenbHOM pe3oHaHcax npu NMHENHOM
CBUMUPOBAHWUU YaCTOThI.

A.2 TpeboBaHWA K cpegcTBaM U3MEPEHMSA U BCNIOMOraTeNnbHbIM YCTPOWCTBaAM

A.2.1 MNpn aKCnpecc-oueHKe MOHOYACTOTHOCTM PE30HATOPOB MPUMEHSAIOT CreayloliMe CPeacTBa WM3MEepeHus u
BCMOMOTaTenbHbIe YCTPOWNCTBEA:

- 4acTOTOMEp ANEKTPOHHO-CHETHBIN;

- aHanM3aTop aMnIMTYOHO-4acTOTHLIX KBApLEBbIX Pe30HaTOPOB.

A.2.2 CTpyKTypHas cxema MeToda 3KCMNpecc-OLeHKM MOHOYaCcTOTHOCTU Pe30HaTOpOoB NpUBEAeHa Ha pucyHKe A.1.

BQ

PF E

PF — anekTpoHHo-cHeTHBI YacToTomep; BQ — pesoHatop; E — aHanusatop aMnnuTyaHo-4acToTHBIX
XapakTepucTUK KBapLEesbIX Pe3oHaTopoB

PucyHok A.1 — CTpyKTypHas cxema MeTO[a 3KCNpPeCCc-OLEHKU MOHOYACTOTHOCTH PEe30HaTOpOB

A.2.3 3neKkTpoHHO-CYETHLIN YacToTOMEep AomKeH obecnevnBaTth:

- AananasoH YactoT 5—100 Ml wu;

- MOrPELLIHOCTL U3MepeHua YacToTel B npegenax +2 - 1075,

A.2.4 AHanuszatop aMnnmnTyOHO-4aCTOTHLIX XapaKTEPUCTUK KBapLEBLIX PE30HATOPOB JOImKeH obecneymnBaTh:

- AManasoH vacTtot 5—100 Mlu;

- nonocy ceunupoBaHua £(0 — 1,5) % oT HecyLLen YacToTbi;

- AMHaMKUYecKkuid AnanasoH naMmeperuin go 20 ab;

- HEPaBHOMEPHOCThL YPOBHS BLIXOAHOMO HAMpPsKeHUs B Nonoce cBunupoBaHus He Bonee +0,2 ob;

- OANUTENBHOCTL Nepuoaa passepTtk He meHee 100 mc;

- MOrPELIHOCTb namepeHus He Bonee 30 %.

A.2.5 lNMpuMeHaemble cpeacTBa M3MEPEHUA AOIMKHbI ObITb NOBEPEHb! UM OTKanMbpoBaHel B cooTBeTcTBUM ¢ H[,
yCTaHaBNUBAKLWMMU NOPSL0K M METOAL! MOBEPKM KOHKPETHLIX CPEACTE U3MEPEHUIA.

WcneitatensHoe obopyaoBaHne gomkHo BeiTeb atTectoBaHo B cootBeTcTBMM ¢ TOCT P 8.568. [Anana3oH namepe-
HWIA, TUMBI U TOMHOCTL CPEACTB U3MEPEHUIA, a TaKKe XapaKTEPUCTMKU UCMbITaTeNbHOro 0bopyaoBaHWA U COCTaB BCMOMO-
raTernbHbIX YCTPOWUCTB yCTaHaBnmMBakT B TY.

A.3 MNopgroTtoBkKa U NpoBeAeHUe U3MepeHUid

A.3.1 CTpyKTypHasa cxema MeTo[a 3KCNpecc-OLEeHKM MOHOYaCTOTHOCTM pe30HaTopoB NpueBendeHa Ha pucyHke A.1.

A.3.2 TpeboeaHus K npubopam ycTtaHoBneHsl B A.2.3 — A.2.5.

A.3.3 lNogroTaBnuBaloT cpedcTea M3MepPeHUA U BCroMOraTerbHble YCTPOMCTBA B COOTBETCTBUM C 3KCMMyaTaLnoH-
HOW OOKYMeHTaLuen.

A.3.4 3apaloT 4acToTy WM MONocy CBUMUMPOBaHWA B COOTBETCTBMM G MOMIOCOM YacToT, YCTAHOBMNEHHOM B CTaHOapTax
unu TY Ha pe3oHaTopbl KOHKPETHBLIX TUMOB, YCTAHABMWBAIOT MaKCHMarbHyo YyBCTBUTENBHOCTL aHanu3aTopa.

A.3.5 CyxaloT nonocy CBUNUPOBaHUS CUMMETPUYHO No 06e CTOPOHBbI OT YACcTOThbl NPWM OCHOBHOM pe3oHaHce Ao
10Af (roe Af — nonoswHa nonocel nponyckaxns A4X 0CHOBHOTO Pe3oHaHca), KOMMEHCUPYIOT CTaTndeckyo emkocts C,
ycTanasnueatoT amnnutyny AHX (A,), paBHyto BeICOTE MaclUTabHO CETKe AMeKTPOHHO-Ny4eBor Tpybku (3M1T), npooasT
M3MEPEHNE YaCTOThl NPU OCHOBHOM PE30HAHCE.

A.3.6 lNMepecTpavBan 4acToTy reHepaTopa, cMeluaoT n3obpaxeHve AH4X npu HexxenaTensHOM pPe30oHaHCe B LUEHTP
akpaHa 3J1T, KoMneHcMpyoT cTaTMyeckyto eMkocTb Gy, namepsaoT amnnutygy AYX (A,) v 4acToTy Npu HexenatenbHOM
pe3oHaHce.

5
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A.4 O6paboTKa pe3ynbTaToB U3MepeHU
OcnabreHue HexenaTensHOro pesoHaHca Mo OTHOLUEHWIO K OCHOBHOMY &, OMNpeaensioT no hopmyne

Ay
. = 201g=—, A1
a gA1 (A1)

rae Ay, A, — W3MepeHHble B AeneHusax MacluTabHoW CeTKM aHaveHns amnnuTya A4X npu OCHOBHOM W HeXenaTensHOM
pesoHaHcax.
A.5 MNorpewHoCcTb U3MEPEeHUN

MorpelHocTe M3MepeHns ocnabnenus HexkenaTenbHbIX Pe30HAHCOB MO OTHOLUEHWIO K OCHOBHOMY HaxoguTtcs B
nHtepsane 30 % C ycTaHOBNeHHOW BepoATHOCTEIO 0,95.
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MpunoxeHune b
(cnpaBouHoe)

On pegeneHve NOorpewHOCT U3AMepeHnA ocnabneHusn HeXenaTenbHLIX pe30oHaHCOB
no OTHOWEHWUHK K OCHOBHOMY U AUHaAMWUYE€CKUX COﬂpOTMBHEHMﬁ NMpun HeXenaTenbHbIX pe30oHaHCaXx

Mpu HeobxoaumocTn Bonee TOYHOTO ONpedeneHUs NOrpeLlHoOCTU M3MepPeHUs ocnabneHnsa HexenaTenbHbIX peso-
HaHCOB MO OTHOLUEHWIO K OCHOBHOMY WM OUHAMWYECKUX COMPOTUBMEHWIA NpKU HEXENaTeNbHbIX PE30HAHCaX paccYMTbIBAOT
no oopmynam (b.1) — (6.4).

IpaHuLbl MHTepBana, B KOTOPOM C YCTaHOBMNEHHOW BEPOSITHOCTLIO HAXOAMTCA MOrPELUHOCTL M3MepeHust ocnabne-
HUS HeXernaTernbHbIX PE30HAHCOB MO OTHOLLEHWIO K OCHOBHOMY, Aa, Ha YCTaHOBKe, CTPYKTYpHas Cxema KOTopoi npusefe-
Ha Ha pucyHke 1, onpegensaloT no dopmyne

Aa, = %JAEMZ +A82 +Ae? +2A07, (6.1)

rae K — ko3 u1LUMeHT, 3Ha4eHNE KOTOPOro B 3aBUCMMOCTM OT YCTaHOBINEHHOW BEPOATHOCTM BbiBupatoT no Tabnvue 5.1.

Tabnuua B.1
P 0,95 0,99 0,997
KZ 1,96 2,58 3.0

Aa1, AaH — MNOrpelwHoCTN M3MepeHnd 3aTyxXxaHna Ha OCHOBHOM W HEXeNaTeribHOM pe3oHaHCce;
AU — HeCTabunbHOCTL BLIXOAHOMO YPOBHSA reHepaTopa 3a Bpemsi U3MepeHuns;
Ag — norpelHoCcTb M3-3a HETOYHOCTM HACTPOKWKIM YacToThl reHepaTopa, BelMUcigemasn no opmyne

Ag=1019(1+4~02-82), (6.2)

roae Q — ,D,OﬁpOTHDGTb pe3oHaTtopa nNpy OCHOBHOM pe30oHaHCce,
& — OTHOCUTENbHAaA paCCTpDI?IKa HacTOTbl reHeparopa.
rpaHMLl,hl WHTEpBana, B KOTOPOM C BEPOATHOCTbLHD 0,95 HaxoguTcs norpelllHOCTe onpedeneHnd AMHaMUWYeCKMx co-

NPOTUBMEHWIW NPWU HeXenaTenbHbIX pe3oHaHcax BRH, onpepfenswoT no dopmynam (b.3) u (6.4):
Mpy U3MEPEHUAX HA YCTAHOBKE, CTPYKTYPHAS CXema KOTOPOW NpuBefeHa Ha pucyHke 1:

Aa,

20 _
5r, = £ 1100 %; (5.3)

j -

an

1020
NMpy U3MEPEHWAX Ha YCTAHOBKe, CTPYKTYPHAasA cxema KOTOPOW NpuBeaeHa Ha PUCYHKe 2:

Aay

S, =%/1020 —1(-100 %. (5.4)

MpuMepbl pacyeTa nokasaTenei TOYHOCTU U3MEPEHWI NPUBEAEHEI B NpUNoXeHUW B.
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MpunoxeHune B
(cnpaBouHoe)

MpuMepki pacyeTa NOrpeHOCTU U3MepeHUn

M3amepeHus NpoBOAST NO CTPYKTYPHOW CXeMe, KoTopasi NPUBEAEHa Ha pucyHke 1.

[laHHble ana pacyeta: ycTaHoBneHa BepoATHocT P = 0,95; Aay = Aa,, = 2,5 nb;

Q=3-10%&e=5"10"7; Au= 20,1 aB; f= 75 MI'U; U3MEPEHHbIe AaHHbIe a, =35 0ab; a, =50 ab.

[paHuLbl MHTEpBarna, B KOTOPOM C BEPOATHOCTLI0 0,95 HaxoguTCcA NOrpellHoCTb M3MEpPEHKsa ocnabneHna Hexena-
TeNbHbIX PE30HAHCOB MO OTHOLUEHWKD K OCHOBHOMY, onpegenstoT no opmynam (b.1), (b.2).

Ae=10Ig[1 +4 - (3-10%)?2 - (5-10~7)?] = 10Ig(1 + 9 - 1072) = 0,39 ab.

Ag :i%\/z,sz +2,52 40,392 +2.0,1% =+2,3 pb.

0

paHuubl MHTepBana, B KOTOPOM C BepoATHOCTEH 0,95 HaxogWTCA MOTPELUHOCTL OnpegeneHns OUHAMUYEecKMX
COMPOTUBMEHMWIA NPWU HEXEenaTenbHbLIX PEe30HaHcax, NpU W3MepeHUsx Mo CTPYKTYPHOW CXeme, KoTopas NpuBefeHa Ha
pucyHke 1, onpegenstoT no coopmyne (6.3):

25
1020 1
‘SRH = t—1 -100 % = £33 %.
L)
1020
8
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KntoueBble cnoea: KBapueBble pe30HaTOopPbl, METOAblI UBMEDPEHWA ocnabneHus HexxenaTernbHbIX pe30HaHCOB
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