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MeTogbl U3MePEHNs CNEKTPaIbHON MIOTHOCTM LUyMa roCT
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Zener diodes.
Methods lor measuring spectral noise density

MocTaHoBneHnem ocypapcTBeHHOro komuteta CCCP Ho ctaHgapTam ot 12.12.80 JB>5804 fata BBefjeHUs yCTaHOB/EHa
01.01.82
OrpaHuyeHune cpoka feiicTBust cHATO MocTaHoBneHnem occtaHgapTa ot 30.08.91 Ne 1410

HacToawwnii cTaHAapT pacnpocTpaHAeTcs Ha nofynpoBOLHWKOBbIE CTAOUNTIPOHbI 1 YCTaHaBNNBaeT
[Ba MeTofa M3MepeHWsi CNeKTpasibHOM MAOTHOCTW Lyma Smei:

- MeTof 1NpUMEHSIOT NpY N3MEPEHUN CNEKTPaNbHON MAOTHOCTY LWyMa CTabUAMTPOHOB C YCTaHOB-
NEeHHOI MOM0COlA YacToT u3MepeHus B AuanasoHe 5 Mu—30 My,

- MeTof 2 MPUMEHSIOT NP U3MEPEHUN CNEKTPasbHOM MAOTHOCTM LUYMa MPELU3N0OHHbIX CTabunun-
TPOHOB C YCTaHOB/IEHHOI MOMOCONM YacToT M3MepeHus B gmanasoHe 0.01—5 Iy,

O6Lwme TpeboBaHNA NPU U3MEPEHUAX LOMKHbLI cO0TBeTCTBOBaTL TOCT 18986.0—74 1 TpeboBaHUAM,
UXTOXXEHHbIM B COOTBETCTBYIOLLMX pa3fenax HaCTOALLEro craHgapTa.

1 METOA 1

1.1. MpuHUMN 1 YCNOBMA U3MEPEHUS

1.1.1. CnekTpalbHyl0 NNOTHOCTL LUyMa ONPefenatoT Nno pesynstataM M3MepeHus cpefHeksajparH-
UECKOro 3Ha4YeHWs HanpsHKEHWs LWymMa CTabuMTPOHA B YCTaHOB/IEHHO MOJI0CE YacToT.

1.1.2. 3mepeHns NpoOBOAAT Ha OAHOMN YacToTe NPW BbIMOMHEHUW YCNOBWS MOMOCHOCTU (MAbTPa

/ . < « )

rne/u—BepXHAs rpaHWyHas vacToTa Mosiockl MPOMycKaHUs BONbTMETpa PVI Ha yposHe 0,7, Tu;
fu —HWKHAA rpaHNYHas yacToTa Mosockl MPomnyckaHusa BofbTMeTpa PVI Ha yposHe 0,7, Tu.

Ecnn He BbIMOMIHAETCA yCnoBue 1, TO M3MepeHue npo-
BOAAT B MOJIOCE YacToT.

113 Ycnosve n3MepeHns (Temneparypa) 1 3MekTpu-
UECKWIA pexum n3MepeHus (TOK cTabunusauum u nonoca
4acToT) AO0/DKHbI COOTBETCTBOBATL YCTAHOB/IEHHbIM B CTaH-
[lapTax WM TEXHUYECKUX YCMOBMAX Ha CTabWUNMTPOHbLI KOH-
KPETHbIX TUMOB.

1.2. Annapatypa

121 ATA n3MepeHuns crnefyet NPUMeHATb YCTaHOBKY,
3/leKTpUYecKas CTPYKTYpHas CXema KOTOPOW npuBefdeHa Ha

Gl — reHepatop noctosHHoro Toka: I'DlI —u>mc-
pAcMbln cTabunntpon: PVl — BonbTmMeTp Ana Ha- HepT. l.
MepeHUA CPCANCKBAapaTUUCCKOTI Tayek u* ONeKTpUYeckue napameTpbl BONbTMETPOB ANS U3Mepe-
HaNpsXxeHua HUA cpeaneksagpaTtnyeckoro 3HadyeHna HanpsaXXeHua npuee-
Uepr. | [eHbl B NPUN0XeHun 3.
' (N3meHeHHas pegakuymsa, Mam. Ne 1)
W naHHe oduumanbHoe MepeneyaTka BocMpeLLeHa

M3paHve (aBrycT 2002r.) ¢ M3meHeHrem Ne |, yTBep>KAeHHbIM B ceHTs6pe 1986T. (HYC 12—386).

© W3parenbcTBO cTaHAapToB. 1981
© NHK W3gatenscteo ctaHgapTos, 2002
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12.2. TeHepaTOp NOCTOSAHHOI TOKa 6'/ fO/MKeH 06ecneyHnaTh YCTaHOBMEHME TOKA C MOMPELIHOCTLIO
B npefenax = 5 %.

1.2.3. PeakTuBHas COCTaBTAKOLIAA MOAHOINO BXOAHOIO COMPOTMB/IEHUS W3MEPUTENTbHON YCTaHOBKM
MOXET ObITb KOMMNEHCHPOBaHa PEe30HAHCHbLIM KOHTYPOM.

124. CnekTpanbHas NJOTHOCTb Hanpsi)XeHWUs COGCTBEHHbIX LIYMOB W 371EKTPOMArHUTHbIX MOMeX
N3MepUTEe/IbHOM YCTaHOBKM He [OJ/IXXHA MPeBbILLaTh 3HAYEHUS U3MePAEMO CNeKTPanbHOM NIOTHOCTH LWyMa
CTabunMTpoHa.

1.2.5. Ana n3mepeHns COGCTBEHHbIX LLYMOB YCTaHOBKM CTaBUANTPOH 3aMEHSIHOT LieMbio, COCTOSLLEN
13 napannenbHO BK/OYEHHbIX pe3ncTopa R U KoHgeHcaTopa C.

ConpoTuBieHne pe3nctopa R OMKHO COOTBETCTBOBATb COOTHOLLEHWIO

= rQ(1 +0,2), 2

roe rl —andpepeHLManbHOe CONPOTUBIEHWE CTaGUMTPOHA B PEXWME W3MEPEHUs CreKTpasbHOM
MAOTHOCTU LWYMa, YCTAHOB/IEHHOE B CTaHAAPTAX M/ TEXHUYECKMX YCOBUSX Ha CTaBUUTPOHbI
KOHKPETHbIX TUMOB. OM.
EmKocTb KoHZeHcaTopa C [Jo0/KHA COOTBETCTBOBATH YC/I0BMIO

C= Cc(l£0.2), (3

roe Ci{ —o6Luas eMKOCTb CTaBUAUTPOHA, YCTAHOBMEHHAs B CTaHAAPTaX MM TEXHWUYECKMX YCMOBUSIX Ha
CTabUNUTPOHBI KOHKPETHBLIX TUMOB. ®.
KoHgeHcaTop CHe yCTaHaBAMBAIOT NpU BbINMOAHEHUN YCNOBUS

r"'ﬁ4KjCG" @

rae/ —uactoTta usMepeHust, 'y (f= ft Nnpy n3mepeHUn B NOSOCE HACTOT).

(M3meHeHHaa pepakums, M3m. Ne 1),

1.2.6. Cnaj aMnanTyLHO-4aCTOTHOW XapaKTePUCTUKW BONbTMETPA CPeAHEKBAAPaTUYECKOro 3Haue-
HUA PV1 AO/MKEH 6bITb He MeHee 12 aB/OKT.

1.3. TloArotoBka H MpoBeAeHWe U3MepeHuit

1.3.1. V3mepseMblii CTaBUNUTPOH 3aMEHSOT LEMblO, COCTOsLLE/ M3 MapannenbHO BKIKOUYEHHbIX
pesuctopa R 1 KoHAeHcatopa C, mapaMeTpbl KOTOPbIX NpuBeeHsl B M. 1.2.5.

1.3.2. eHepaTopoM MOCTOSAHHOTO TOKa YCTaHaB/MBAIOT TOK, PaBHblli HOMWHAIbLHOMY TOKY CTabuiu-
3auuu.

1.3.3. V13mepsatoT HanpshkeHWe COOCTBEHHbIX LUYMOB M 3/1EKTPOMArHUTHbLIX NMOMEX W3MEepUTE/bHON
YCTaHOBKU (¥, N0 UCTeYeHUN BPeMeHM 4T, rae T —NOoCTOSAHHAsA BPeMeHU BONIbTMETPA CpefHeKBaipaTnuyec-
KOro 3HayeHus.

1.3.4. Llens, cocTosiyto 13 pe3uctopa R U KoHAeHcaTopa C, 3aMeHSAT CTabUIMTPOHOM.

1.3.5. CTabunMTPOH BbIAEPXKUBAKOT B TEUEHME BPEMEHU, YKA3aHHOIO B CTaHAApTax UN TEXHUYECKMX
YCNOBUSIX HA CTAOUIUTPOHbI KOHKPETHBIX TUMOB, HO He MeHee YeMm 4T.

1.3.6. V13mMepsatoT Hanps>xeHve LWyMoB cTabunmTpoHa £,

1.4. O6paboTKa pesynbTaToB

14.1. CneKTpanbHYyH NJOTHOCTb HAMPSHKEHNS LWYMOB CTabunmTpoHa JILFl onpedenstoT no gopmyne

()
a npwv BbIMOIHEHWW YCMOBYS
14/, £ U2 = 3Ux &)
no copmyne
()

rae [/~ —wunpnHa aPheKTUBHON NOMOCHI LyMa U3MepUTENbHO ycTaHOBKM, T
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npu BbINONTHEHUWN yCnoBUA
n2 > 3«,. ()]

MeTog onpefeneHus A /w NpuBedeH B NpUIoXeHnn 1

1.5. TllokasaTefnin TOYHOCTU M3MEPEHMS

15.1. O6uwas norpewHoOCTb M3MepeHUs CNeKTPanbHOW NAOTHOCTM LUyma AOMKHA HaxOAWTbCS B
npepenax + 20 % c [OBepUTENbHOW BEpPOATHOCTLIO P = 0,95.

1.5.2. O6Lyt0 NOrpewHOCTb U3MEePEHUs CNEKTPasIbHO MIOTHOCTY LUyMa ONpeaenstoT no qopmyne

5= V5f+VAS +1 *  + 5S+5b+6., ©)

rge 5, —norpeLwwHoCTb, YUYUTbIBaKOLWAsA NOrpewHoCTb N3MEePEHUS BOIbTMETPA CPeAHEKBaAPaTUYECKOro

3HayeHus, %.
Mpw onpefeneHnK CNeKTpanbHOM NAOTHOCTK WyMa no gopmyne (5)

6,-6; (10
nav  5--+7 JA-f
rae Sy, —nNOrpeLlHOCTb M3MEPEHNS BONbTMETPa CPeAHEKBAAPATUYECKOTO 3HaYeHMs PV1, %.
Mpu onpeaeneHnn cnekTpasbHON MAOTHOCTM Wyma no dopmyne (7)
1y

pn
5, —NOrpewwHocTb onpesfeneHns LWUPUHbI 3PPEKTUBHON NONOCHI LYMa N3MEPUTENbHOW YCTaHOB-
K1, %, onpegensetca No MeTOAMKe, U3N0XEHHON B MPUIOXeHWUN I;
5, —MOrpewHoCTb, YYNTbIBAIOLLAA ANTENbHOCT BPEMEHN U3MepeHUs, %.
Mpu BbINONHEHNM ycnoBus (6)

100 12
5, _ / (12

Mpu BbINONHEHNM ycnosus (8)

6; (13)

64 —norpeiunocTh HETOYHOCTM 3afaHnA ToKa cTabunmsauuu, %.
[ns cTabunMTpOHOB KOHKPETHOrO TWMa NOrpelHoCcTb ONpPeaensatoT C UCNob30BaHNEM 3aBMCHUMOC-
T 5meT = Suc, (/A), KoTopas AO/MKHA YKa3blBaTbCs B CTaHAAPTaX MM TEXHWYECKMX YC/TOBMSIX Ha CTabu-
NIMTPOHbI KOHKPETHbIX TUMOB, NPV OTCYTCTBMW 3TOI 3aBUCMMOCTW HETOYHOCTb 3ajaHu1s ToKa fJO/MKHA ObITh
B npefenax =1 % /cr,
65— NOrpeLHOCTb BAMSHNA BXOAHOIO COMPOTUBNEHNS N3MEPUTENbHOW YCTAHOBKW. %, onpeaense-
Mast no gopmynam:
npy BbINOJTHEHWU YC/IOBUA

r (14)

. 100, (15)

rfe rwt —BXOJHOe COMPOTUB/IEHNE U3MEPUTENBHON YCTaHOBKK. OM;
CAIl—BXx0fHas eMKOCTb M3MepPUTE/bHON YCTaHOBKM, ©.
Ecnun ycnosue (14) He BbINONHAETCA, TO

C,A-r,2x/- 100 (16)
Vi* 43 3 Clrl
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rae
17

"1>cT §** __ir_

| —uacToTa u3mMepeHus. Iy npy U3MEpPEHNU M MOJIOCE YaCcToT);
56 —MOrpeLwHoCTb BANSHUA COBCTBEHHBIX LUYMOB W 3/1EKTPOMArHUTHBIX HABOZOK U3MEpPUTENbHOM
YCTaHOBKU, %.
Mpwn onpeaeneHny cnekTpaabHON NAOTHOCTM WyMa no dopmyne (5)

56 = 0 (18)

npv onpefeneHnn CneKTpalbHOM NAOTHOCTY WyMa no gopmyne (7)

19)
66 * 100 (
5L-, (O

5, —MOrpeLHoCTb, yunTbiBatoWwas KoauumeHT aMnanTy sl BonbTMeTpa Kn, %.
3HayeHWe NorpewwHocTN 5, NpUBEAEHO Ha YepT. 2.

Yepr. 2

2. METOJ 2

2.1. TpyHUMN 1 YCNOBUA U3MEPEHNs
2.1.1. CneKkTpa/sibHyl0 MNOTHOCTb LUyMa OMNPeAensdloT Mo pesynbTatam W3MEpeHWs MrHOBEHHbIX

3HaYeHWi HanpsXeHuna wyma B yCTaHOBﬂeHHOVI nonoce 4aCtoT M BbIYNCNEHUA CpEAHEKBaApPaTHYECKOTO
3Ha4YeHuns.

2.1.2. Ycnosus v pexum mnsmepeHns —no n. 1.1.3.
2.2. Annapatypa

2.2.1. M3mepeHue cnefyeT NMpoOBOLMTbL Ha YCTaHOBKe, 3MeKTpUUecKas CTPYKTypHas cxema KOTOpoi
npusefeHa Ha vept. 3.

C/ —reHepaTop NOCTOAHHOrO Toka: VD! — H3MepHeublH cTabunutpoH: E| — TepmocTar:
AT/ —wun3mepnuTenb HanpsxeHns; E2 — peructpupyrouiee ycTpoiicTBo
Yeprt. 3

(U3meHeHHas pefakums, M3u. Ne 1).
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2.2.2. TeHepaTop NOCTOSIHHOrO TOKa 67 AO/MKEH 0becneymBaTb TOK C MOFPELLUHOCTHIO B Npegenax
*+ 1%.

2.2.3. Tlonoca nponyckaHua BofbTMeTpa PV 1 Ha ypoBsHe 0,7 o/KHA HAXOANUTLCA B AManasoHe YacToT
nsmepeHus ot/, go/ n/, ykasblBalOT B CTaHAAPTax WM TEXHUYECKMX YCMOBUSX Ha CTaBUAUTPOHBI
KOHKPETHbIX TUMOB).

2.2.4. Cnag amnanTyAHO-4aCTOTHOW XapakTepuCTKX BONbTMETPaA 3a NpejenaMu nosiockl Nponycka-
HWS JOMKEH 6bITb He MeHee 12 nb/oKT.

2.2.5. NHTepBa/bl BpeMeHN Mexay ABYMS NOC/efoBaTe/lbHbIMU U3MEPEHNSAMU MIHOBEHHbIX 3Haye-
HWIA JOMKHbI ObITb He 6onee 1/6/.

2.2.6. TepmocTaT [O/KeH o06ecrneyuBaTb MoAjepXxaHue Temnepatypbl C MOrPELIHOCTLIO B npefe-
nax = 0,2 “C.

2.3. TlogrotoBka v NpoBeAeHue N3MEPEHUS

2.3.1. [eHepaToOpOM MOCTOSHHOIO TOKa 67 ycTaHaBNMBalOT TOK cTabunmsauum /.,.

2.3.2. CTabunnMTpoH BbILEPXKMBAIOT MO TOKOM B TEPMOCTaTMPYEMOM 06beMe B TeUeHWEe BPEMEHWU,
YKa3aHHOTO B CTaHA4apTax WM TEXHUYECKUX YCNIOBUAX Ha CTaOUANTPOHbI KOHKPETHbIX TUMOB.

2.3.3. N3mepuTeneM HanpsbkeHUs PV I U3MepAOT HanpsxeHue LymMa ctabunmtpoHa U,:

- NPV U3MEPEHMM Ha YacTOTe — B TEYEHWE BPEMEHU, paBHOro munu 6onee 4 ;

- Npy U3MepeHnn B MOJIOCe YaCTOT —B TeYeHUe BPEMEHU /.

MeTog, onpefeneHns BpeMeHu / NpuBeseH B MPUNOXeEHUN 2.

2.4. O6paboTKa pe3ynbTaTtoB

CnekTpasibHyt0 NA0THOCTL LWyMa 52 BbIYMCASIOT MO opmye

(20)
U- |+

$MT =

roe U —MrHOBEHHOE 3HauYeHWe HanpsXKeHus ctabunmsaumm (NpyM M3MepeHnmn BONbTMETPOM NOCTOSH-
HOro TOKa);
T — YNC/IO0 N3MEPEHNIA B CEPUN.
2.4.1. Pa3vax HanpsbkeHWs LWyma onpegenstoT no gopmyne

U.C,- um - UM, (21)

rge 6'mx —makcuMaibHOe 3HauyeHVe HanpshKeHus CTabunusaumu 3a BpeMsi M3MEPEHWS B YKa3aHHOM
[manasoHe yacTtoT, B;
UNn—MUWHUMaNbHOE 3HaYeHWe HanpsikeHus cTabunmsaumMm 3a BpeMs WM3MEPeHUs B YKa3aHHOM
[manasoHe vacTtort, B.
2.5. Tlokasatenn TOYHOCTU M3MEPEHUs
2.5.1. O6Las NOrpeLHoOCTb N3MEPEHMS CNEKTPa/IbHOM NAOTHOCTY WyMa B MH(PaHM3KOYaCTOTHOM
obnacTy fo/mkHa HaxoguTbes B npegenax + 30 % C AOBepUTENbHON BeposiTHOCTbIO P = 0,95.

2.5.2. 06Uyt NOrPeLLHOCTb N3MePeHUs CNEKTPabHOM NAOTHOCTM HAMPSHKEHUS LWyMa B HH(paHu3-
KOYaCTOTHOI 06/1acTU onpefenstoT no gopmyne

5* 6, +5,* 5, +5' +6j+66+5;, (22

rae 5, —MNOrpeLlHoCTb N3MepPeHns BobTMeTpa PY1, %;
5, —MOrpeLlHOCTb U3MEHEHMS TeMnepaTypbl B TEPMOCTaTUPYEMOM 06beMe, BbluMcaseMas B Npo-
LieHTax Mo hopmyne

6 = [e U, (23)
lc '
roe 4O —norpewwHocTb NOAAEPXKaHNA TeMnepaTypbl B TepmocTaTtupyemom obbeme £7, "C;
Ut —HOMMHANLHOE 3HAaYeHWe HanpsXKeHWs cTabunusauum U3MepseMoro ctabunnTpoHa, B;

—3HayeHne TEMMEPaTYPHOro Ko3hquLMeHTa HanpshKeHUs cTabunmn3auum, ykasaHHoOe B CTaH-
JapTax uanM TEXHUYECKNX YCMOBUAX Ha CTAGUINTPOHbLI KOHKPETHbIX TUMOB, %/*C;
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5] —NOrpeLwwHoCTb ONPeaeneHns WUpUHbI 3PPeKTUBHON NOMOCHI LyMa N3MEPUTENbHOW YCTaHOB-
KW. %. ONpesensiemMmoii No MeTody, W3N0XEHHOMY B MPUIOXKEHUN 1

5, —NOrpeLHOCTb A/IMTENLHOCTM BPEMEHN M3MEPEHUS. %, ONPefeNAtoT M0 MEeTody, YKa3aHHOMY B
NPUNOXEHUN 2:

5, —MNOrpeLHOCTb BXOAHOrO COMPOTUB/IEHUS M3MepuTens PVL BbluMcAsieMas B MPOLIEHTax Mo
thopmyne

100 (24)

rfe />, —BXO[IHOe CONPOTUB/IEHNE U3MEPUTENS HanpsXxeHus PV1, Ow;

r0l —BX0fHOe COMNpPOTUB/IEHME reHepaTopa 67, Owm;

56 —NOrpeLHoCTb BIMAHUA COOCTBEHHbLIX LUYMOB W 3/1EKTPOMArHUTHBIX MOMEX U3MepUTeIbHOW
YCTaHOBKM, %.

MorpeLwHocTb 6b0NpeAenaloT NPU 3aMeHe CTabUINTPOHA B U3MEPUTENBbHONR YCTaHOBKE NPOBOMOYHbLIM
pesncTopom ¢ conpotmerieHnem R = rct (1 + 0,2) 1 n3mMepeHneM CO6CTBEHHbLIX LUYMOB U 3/IEKTPOMAarHuT-
HbIX MOMEX U3MEPUTENbHON YCTaHOBKM;

—OTHOCUTENbHAA NOrPeLHOCTb BIMAHNUSA KOIPULMEHTA aMNANUTYAbl BONbTMETPa PVI. %.

3HayeHMs OTHOCUTE/IbHOM NOrpewHOCTU 5, NprBefeHbl Ha YepT. 2, npu K> 5; 5, = 0.

2.5.3. TlorpewwHoCcTb U3MEPEHNs pa3Maxa HanpsHKeHUs LWyma bk [O/DKHA HaxoguTbcA B npefe-
nax = 30 % ¢ AOBepUTE/IbHON BepoATHOCTbIO P = 0.95.

2.5.4. OO6LLy0 OTHOCUTE/NIbHYHO MOTPEeLHOCTb U3MEePEHUS pa3Maxa HanpsXXeHus LyMa OnpefensoT
no gopmyne

5k=V 52+5;+52+  +5, f5T.
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MPNNOXEHWE |
CnpaBoyHoe

METO/Abl OMPEAENEHVA LUNPUHDI VSGJCDEKTI/IBHOIZ MonoChbl WYMA
M3MEPUTENBHOWN YCTAHOBKN

1. MeTog onpegeneHns LWMpUHbI 3 (eKTUBHOM NOMOCHI LLyMa NPX MOMOLLY FreHepaTopa rapMOHWUYECKOro cutana

1.1 V3MepeHmnsa NpoBOAAT Ha YCTaHOBKE, CTPYKTYypHasa cxema KOTOpOVI npeAcTas/ieHa Ha 4yepT. 1 HacToALero
NPUNOoXXeHUa.
G |- reHepaTtop HanpsXXeHWs rapmoHuuyeckoro curHana; PF—yvacTtotoucp: Rl — penictop: Cl — koHpgeHcaTop.

E| — ycTaHonKa ANs W3MepPeHNs CMeKTpanbHOW NAOTHOCTU HanpsXKeHWs wWwyma

Yeprt. |

1.2. 3HayeHue conpoTuBneHns pesnctopa RI fomkHO 6bITb B Npegenax + 20 % 3HaveHns ra.

1.3. 3HaueHue emKocTu KoHAeHcaTopa C! JOMKHO 6bITb B npefenax = 20 % 3HaveHus C,,.

1.4. TlpoBefeHue U3MepeHns

1.4.1. TeHepaTOpOM Harps>KeHUA rapmMoHUYEcKoro curHana Gl Ha BXOf YCTaHOBKW MOAJAIOT HamnpsXeHue, He
meHee yem B 100 pa3 npesbillatoLLee HanpsXeHne COBCTBEHHbIX LLYMOB M 3N1EKTPOMArHUTHbIX MOMEX N3MepUTeNbHOM
YCTaHOBKM.

1.4.2. N3meHAs 4acTOTy HampsbkeHus reHepatopa Gl B nosoce NponyckaHUs W3MepUTeNIbHON YCTaHOBKMY,
MPOBOAAT U3MEPEHMe 3aBUCUMOCTH

Maxsip 1M UipV >

roe AN —nokKasaHue U3MepuTeNbHOro Npméopa yCcTaHOBKY:
| —yacToTa reHeparopa.
1.5. O6paboTka pe3ynbTaToB
151 MeTofOM YMC/IEHHOTO UHTErPUPOBaHUA BbIYUCIAIOT UHTErpan

M

0

15.2.  OnpeaensioT WHUPUHY 3 PEKTUBHO NONOCHI LyMa U3MepUTENbHOI YCTaHOBKM Mo opmMyne

al = b . 2>
"L .Po'jrxX>
16. O6LLyt0 NOrpeLHOCTb ONpefeneHns WUpUHbI 3MEKTUBHOR NONOCHI LyMa U3MEpPUTENbHON YCTaHOBKM
onpegenaoT no dopmyne
=VSj. +S;, +8§j, +si, +Sj5, ?3)

rae 8/1—norpewHocTb 3afaHnsa HanpsHKeHNA reHepaTopoM HanpsXKeHUs rapMoHMYeckoro curHana Gl, %\
8N —oTHOCUTENbHAA NOrPELHOCTL U3MEPEHUS YacToThbl YacToTomeTpoM PFI. %;
Sjj —norpewHocTb u3Meputens PV1 namepuTenbHO YCTaHOBKMW. %;
8,4—nNOorpewwHoCcTb YNCIEHHOTO UHTErpupoBaHus. %:
8,) —MnorpewwHocTb HETOYHOCTM 3afaHunsa U NOAAEPXKaHWNS LeHTPanbHOW 4acTOTbl NPU M3MEpPEHUN Ha OfHOW
yactoTe. %, BbIUUCAAKT MO opmyse
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= iR2a,-
rae | —norpewHocTb 3a4aHin 1 NOAAepXaHus YacTOThl MPU U3MEPEHNM Ha OfHOI yacToTe, %;

8J5 = 0 —npu n3mMepeHUn B NONOCE YacroT.
(N3meHeHHas pepakuun. M3m. M 1).

2. MeTog onpeseneHs WXPUHbI 3HEKTUBHOI NOMOCHI LUYMa U3MEpUTENbHOM YCTaHOBKM MU MOMOLLM FreHepaTopa
wyma

2.1 M3MepeHnM MPOOAAT Ha YCTaHOBKE, CTPYKTYpHas a/eKTpuUUeckas cxema KOTOpOi MpuBefeHa Ha uepT. 2
HACTOSAILLEr0 MPUIONKEYLLS.

@

01 £T

G | — icncpauip wyma: EI —un3mepuTensHas ycTaHoBKa
Yeprt. 2

2.2. 3HaueHWe BbIXOAHOrO COMPOTWBEHUS TeHepaTopa LUyMa JOMKHO ObiTh OfHOTO MOPSAKA CO 3HAYEHUEM
AndhepeHLManbHOro CONpPoTUBEHUN U3MEPSEMOTO CTaBUNUTPOHA.

2.3. TeHepaTopoM Liyma 61 Ha BXO YCTaHOBKM MOZAIOT LIYM CO CMEKTPasbHOl NAOTHOCTLIO Su (1, NpeBbiLato-

el Hc MeHee Yyem B 100 pa3 3HaueHWe CNeKTPasbHON MAOTHOCTU COGCTBEHHOTO LUYMa W 3NEKTPOMArHUTHBIX MOMEX
N3MEepUTENbHOW YCTaHOBKM.

2.4. V3mepuTenbHbIM MpUOOPOM YCTaHOBKM U3MEPSAIOT CPCAHEKBALPATUYECKOC 3HAYeHMe HanpskeHus
wyma Ul

2.5. OnpegenstoT WMPUHY 3(EKTUBHON HafoeM LuyMa no opmyne
®)

2.6. OO6LLYI0 OTHOCUTE/bHYIO MOTFPELLUHOCTb OMpefeNneHns LWNPKUHbI 3(MEKTUBHON NOMOCHI LWyMa onpeaensoT
no gopmyne

8,:/\ , . 85, (6>

rae 8M—norpeLwHoCcTb 3afaHns CnekTpanbHOW NAaTHOCTU reHepaTopoM Luyma 61. %;
81( —nOorpewHOCTb N3MEPEHNS HAMPSHKEHUS LyMa U3MEepUTENbHOW YCTaHOBKY;

8,, —MOrpeLHOCTb BANSHWUSA BXOAHOIO COMPOTWUBAEHUS M3MEPUTENbHOW YCTaHOBKM. onpegensieTca no
thopmyne

7
8, = —fti— « 100. ™
+Jn
rge r }—BbIXO4HOE CONPOrU&TCHUC reHepaTopa Wwyma 61. Om.
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MPUNOXEHWE 2
O6s3aTenbHOE

METO/, OMPEAE/IEHNSA BPEMEHWN U3MEPEHWS 1 MOMPELLIHOCTW &4 BbI3BAHHOM
ONTENBHOCTBHO BPEMEHN N3MEPEHNA

1 TpoBecTn uncno n3MepeHuin /n, CNeKTpanbHON MAOTHOCTM WyMma cTabunmTpoHa S,,,,y ... 5,,5,  Kaxgoe B

TeYyeHue BpemeHn I, = 1//,.
Yucno usmepeHuit /v, [OMKHO ObiTb AOCTATOYHBIM ANA MOAYYEHUA HaAeXHbIX OLEHOK MaTeMaTuyeckoro

OXWAAHUS W AUCMepcun.
2. OnpegenuTb OMEHKW AN MAaTEMaTUYecKoro oxugauus Sa,, u gucnepcun <($,,,,) npoBefeHHON cepun

n3MepeHuii no opmynam:
(D

0 (5t

3. 3apatb 3HauyeHue 64.
4, Bbluncautb sHadenue /iT/V 8 no gopxtyne

Mvn orn100*

rae /r—kBaHTUNbL pacnpefeneHns CTblofeHTa:

1 —WCKOMOE YMCNO U3MEPEHUIA.
5. [ns ofLHOCTOPOHHel f0BepUTENbHO BeposTHOCTU Y = 0.975 HO NonyyYeHHOMY 3HauyeHuto fy/V a8 onpefenuts

TpebyemMoe UnNC0 U3MepeHuii 5.
6. Bpems M3MepeHWs T Npy 3aaHHOM 3Ha4YeHUM 8, paBHO

t- iff. @)

7. Ecnu nonyyeHHOe 3HauyeHue / BEJMKO, TO CrefyeT 3aJaTbCsl HOBbIM 3HAUEHWEM 8, U MOBTOPUTb BbIUNCEHUS

no nn. 4—6.
8. lMony4yeHHble 3HayeHUW t ¥ S4 3aMuUCbIBAlOT B CTaHZApTbl WM TEXHWYECKME YCMOBUA Ha CTabWUIMTPOHbI

KOHKPETHbIX TUMOB.
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MPUNOXEHWE 3

CnpaBoyHoe
Ta6bnnua 1
CnpaBoyHas Tabnuua aneKTpUYECKMX napameTpoB BOMbTMETPOB CPCAHCKBANPATUYECKOLL HAMPSHKEHNS
BxogHoe
Tun Mpegen namepeHnsa [AvaHatoH vacToT MorpewHocTb. % K:;ﬁﬁ’;ﬂ”i:ﬂ conpoTuene- BXOAHaﬂqJ
YA une. MOM eMKOCTb. N
1340 10 mkB-300 B 5 Nu—5 My, 1,5-4.0 25 30
(45 Tm—1 MIlw);
15
(5 Tm—45 Iy,
1MTly-5 Mrru)
B3—41 300 mkB-300 B 20 Mu—10 Mly, 2-4 4 15-35
(45 Muy—1 MTw);
20
(20 Tu—45 'nm
1 MIMNy—10 Mrrw)
B3—42 30 mkB-300 B 10 MNy—5 My, 2,5-10,0 5 2.5-5 15
(45 Tu—1 Mrl'w);
15
(10 Nu—45 Iy,
1MIy-5 Mru)
B3—48 300 mkB-300 B 10 F'n-50 My 25 20 8
(45 Muy—10 M)
B3—50 10 mkB-300 B 5 MNy—5 My, 1.5- 4,0 6 25 30
(45 Tn—1 Ml u);
2.5- 15
(5 Mu—5 MTlw)
B3—52/1 1mB-300 B 10 My—1000 MTy, 2-4 0,03 10
(100 KIMuy—10 MrIu) (100 M)
B3—55 0,1 vB-300 B 20 Tyu—1 Mrly 2.5-4,0 4 1 30
Tabnuua 2
CnpaBoyHas Tabnuua aneKTpuyeckmx napameTpoB CenekTUBHbIX BOSbTMETPOB
X
x % A
0 §
Tum Mpenen HamepeHua [InanasoH Yactot norpe'i"HOCT"' [lnanaion HarpspkeHmii ? g
5 :
5 s !
—x kB 44X
+15 1-3 mkB
B6-9 1vkB-1 B 20 M'm—200 KI'y, + 10 3-10 MKB - 1 70
6 10 mkB-1 B
B6-10 1MKB-1 B 100 KF14-30 My 5 1-3 mkB 9 ., 10
+ 10 10 mkB-1 B
Tabnuuya 3
CnpaBoyHas Tabnuua 3anekTpUYecKMX napaMmeTpoB reHepaTopoB Luyma
BxogHoe
Tun [vanasoH yvacTot, M1 [Inana3oH HanpsxkeHn [MorpeLuHocTb, % conpomgﬁSHme. ou
r2-37 15—6.5-106 3-110» mkB 4 50.60

MPUNOXEHWE 3. (N TncHeHHas pepakums, U3m \e 1).
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