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Method of measurement of non-linearity

[Jata BeegeHus 01.07,79

HacToswuii cTaHAapT PacnpocTpaHsAeTcs Ha Pe3UCTOpbl W yCTaHaBNAWBAaeT METof MPoBepKWU Helun-

HEeMHOCTN Pe3nCTOPOB.
O6uKe ycnoBns Npu NPoBepKe HeIMHEMHOCTU M TeXHUKK Ge3onacHocTn —no FOCT 21342.0.

(WU3meHeHHas pegakuma. M3m. Ns 1).

1 ATNAPATYPA

1.1 AnekTpmyecKkas cxema yCTaHOBKW AN NPOBEPKN HENMHEWHOCTU Pe3nCcTOPOB C HOMUHANBHBIM
conpoTtusneHnem ot 1a0 10 106 Om npmusefeHa Ha uept. 1

| — iciicpaiop cMHycouaanbHOro TOKa OCHOBHOW Yaow bl (gnanasoH yactoT 10—40 klu);
B —Bblk/lOYaTeNb; 2 — aTTeHl0aTOP; 3 —YyCUNNTENb MOWHOCTU C ManbiMN NCKaXeHUAMN; 4 —
uUNbTp 4acToT ¢ 6OMbWIKMM 3aTyxaHWem AN 4acTOT Bbllle OCHOBHONW; 5 — BoAbTMETP ANA
M3MepeHNA HanpsXXeHUs OCHOBHOM 4acCTOTbl Vt; 6 — N0n0CcoBO GHALIP ANA TpeTbeit rapmo-
HUKW C GONbWMWM MWTyKaHUeM [AAS OCHOBHOW 4acCTOTbl; 7 —BO/NbLTMETP ANB U3MepeHus
HanpsXeHWa TpeTbeil rapmoHuku W,; NI — npoBepsemblii peTucTop: J1, —akTUBHaA cocTaB-
NnALWas cONPoOTUBAEHUA CO CTOPOHbI M3MEPUTENbHbIX KIEMM Ha YacToTe TpeTbeil rapMOHUKK

Yepr. 1

CxemMy MOXHO MCMONb30BaTh 15 NPOBEPKN HEMHEAHOCTM Pe3UCTOPOB C COMPOTUBNEHNEM, BbIXO-
OAWKUM 33 3TV NPejesbl, HO C MeHbLUE YyBCTBUTENIbHOCTLIO, YUMThIBAS MOMPaBOYHbIA KO3IQUumMeHT [,

[JonyckaeTcs nNpoBepsTb HENWHEHHOCTb Pe3NCTOPOB Ma YCTaHOBKAX, OTAUYAIOLNXCS OT NMPUBEAEH-
HOI, HO NO3BONAIOWMX OLUEHWUTb HENUHENHOCTb PEe3NCTOPOB MyTeM W3MEPEHUs HanpsXKeHWUs TpPeTbeid
rapMOHUKM C MOTPELUHOCTLIO B npegenax +10 %.

MpumeuaHue. [l QOCTUXKEHUS COrNAacOBaHUS C MPOBEPSIEMbIM PE3UCTOPOM J1,,, ANs mepeknoueHns R,
MCMOMb3YHOT COrNacytolLee YCTPOWCTBO C MOMHBIM COMPOTUB/IEHNEM, HC BHOCALLAM UCKaXeHUs. COOTBETCTBYOLME
3HaueHus /C npuueneHbl B TabauLe U UCMONb3YKOTCA NPU UCTIbITAHUN.

(M3meHeHHas pegakumsa, M3m. Ne ).

M3paHue ogwmumanbHoe MepeneyaTka BoCrpeLLeHa

£> M3patenscTBO cTaHAapTos. 1978
@ NMNK WN3patenscTBo ctaHfapTos. 2001
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1.2. OKBMBaneHTHas CXeMa Ha OCHOBHOI 4acTOTe NpMBEfEeHa Ha YepT. 2.
JKBMBANEHTHAA CXeMa Ha 4YacToTe TpeTbell rapMOHMKW MpuBefeHa Ha uyepT. 3.

8 — reHepaTop CMHYCOWAANbLHOrO TOKa
OCHOHHOA 4acTOoThl: /?, — NONHOE CONPO-
THNNEeHWe npomMepAaemMord pCTUCOpa Ha
OCMOHHOMN 4acToTe;  — HanpsXeHue oc*
HOKHOI Yncio lbl. nogaHHOe Ha npoBcpse*

Mblii peixc'Top 9 — iciiepaiop TpeTbeli rapmoHukn; R, j—

nonHOe conpoTMBaneHne NPOMEPAEMOro pesnc-
TOpa Ha 4acToTe TpeTbeli rapMoHuKu; Rs—
aKTuBHaa coeramnaTownm CONPOTHM/IEHUA CO
CTOPOHbI W3MEPWUTENIbHbIX K/IEMM Ha 4acTtoTe
TpeTbell rapMOHWKK. Y3 —HanpsxeHune Tpe-
Tbeld  rapmMoHuku; £j —a.TcKTponumuxywas
cuna TpeTbeVI rapMoHMKN, BO3HUKaK Wasa HU
NPOBEPOYHOM peTucrope

YepT. 2

Yept. 3

1.3. TMorpewHoCTb METOAa U3MEPEHMNS HaNPSXEHUA OCHOBHOM YacTOTbl JO/MKHA 6GbiTb B Mpeaenax
15 %, a NOrpewHOCTb MeTOA4a M3MEPEHNS HanpsXXeHUs TpeTbeld rapMoHukn £10 %.

1.4. ®uNbTpbl YCTAHOBKU He JO/MKHbI COLEPXaTb 3MeMEHTbl C HeNUHeHbIMK cBOCTBaMMW. Hanpu-
Mep. KaTyLKN WHAYKTUBHOCTU HE AO/DKHbI COflepPXKaTb CEPAEUYHUKN U3 MArHUTHbIX MaTepuasnos.

YpoBeHb LWYMOB Ha M3MepPUTENbHbIX KneMmax He Ao/mKeH npesbiwaTh 0.2 MKB npn R3= 1000 Owm.

Ycunutenb MOWHOCTM JO/MKeH obecneymBaTb nofjadvy Ha npoBepsiemMblil pe3uctop mowHocTu 1 BT.

YcTaHOBKa [0/MKHA 6biTb BbIMOAHEHA C TakMM pacyeTom, 4tobbl npu 0,25 B-A B (haKTM4ecku

NMHeRHOM ob6pasuye 3aTyxaHue TpeTbel rapmoHukm 20 Ig Lrjf 6b1n10 60nbwe 140 gb Ana 60nblieid YacTn

AnanasoHa COI'IpOTI/IBI'IeHVIVI.

MpumevaHus:

1. Hc ponyckaetcs NpoBOAUTbL WM3MEPEHWS B HEMNOCPefCTBEHHOW 67M30CTM OF MOLLUHbLIX 31EKTPUYECKUX
YCTaHOBOK U MOCTOAHHbIX MarHUTOB.

2. [1nA OLEHKN YCTaHOBKN NMPUMEHAIOT 3/1eMEHTE U3BECTHLIMU HelMHelHbIMK CBOMCTBaMU. Tpu OTCYyTCTBUM
3NeMeHTa Kaxablil 6/10K yCTaHOBKW CPaBHMBAOT C 06pa3L0BbIM NPUGOPOM.

3. deppomMarHnTHbIE MaTepuasibl Bbi3bIBaOT UCKaXEHUA TapMOHWK, NO3ITOMY HEO6XOAMMO NMPUHUMATL Mepbl,
uTobbl W3bexaTb BANAHMA BO3LENCTBUIA, HaNpUMep >Kenesa, HaxofALlerocs B HeMoCPefCTBEHHOR 61M30CTM OT
pesncTopa, 0CO6EHHO NPU 60/bLLIMX TOKaX.

2. MPOBELEHWE N3MEPEHWIA

2.1. MpoBepKY HENWHENHOCTM pPe3ncTopa HauMHalT C 3aMblKaHUs BbiKNtouaTens B. 3atem npu
MOMOLLM aTTeHI0aTopa Ha BOMbTMETPe 5 yCTaHaBNMBAlOT HanpsXeHWe OCHOBHOI 4acToTbl £/, B COOTBET-

CTBUK C Tabnnuen.
Ha BONbTMETPE 7 O0TCUMTHIBAKOT HanpsXKeHne TpeTbel rapmoHuku Uy

3. OBPABOTKA PE3YJIbTATOB
3.1. YpoBeHb HENMHENHOCTW OMpeaenstoT No Gopmyne
u
A3= 20 Ig-Ji,

rae As — 3aTyxaHue TpeTbeid rapMoHUKK, 4B;
£- —3NeKTPOABMXYLLAA Cua TpeTbell rapMOHWUKM, BO3HMKAIOLLAA HA NMpoBepseMoM pesuctope, B.
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T df;
oTcloga:
N,=20|g-j--20(gll+-j+ = - 201gt/, - A,
rge 1y = 20ig d;
4 — KO3(h(ULMEHT NonpasKu
A=201g|l +i i

Mpn 06paboTKe Pe3yNbTaTOB MOXHO C AOCTATOYHOW TOUHOCTLIO MPUHATL /2, = RN, Torga nonyyaem:
O0* 20 g

Koa(h(hMLMeHT NONpaBKN MOXET 6bITb B3ST U3 rpaduka, NPMBEAEHHOTO Ha YepT. 4, AW U3 TabanLbI.

*. «* {**$)

Yepr. 4

HomuHanbHal!! MowHOCTL pacceaHua. BT

A}. Om N,. Om r0.25 0.062:0.1: 0.12S

«/,. B D. ab A. 4B A mMB! n,. B D. ab N. ab A MBr

1,0 0,50 -6.0 0.8 250 0,32 -9.9 0.8 100

1,2 0,55 -5,2 1.0 250 0,35 -9,1 1.0 HK)

15 0,61 -4,2 1.2 250 0.39 -8,2 1.2 100

1,8 0,67 -3,4 14 250 0.42 -7.5 14 100

2,2 0.74 -2.6 17 250 0.47 -6.6 17 100

2,7 0.82 -1.7 21 250 0.52 -5.7 2,1 100

33 0,91 0.8 25 250 0,57 -4.9 2.5 100

3.9 0,99 50,1 2,9 250 0,62 -4.2 2,9 100

1 4.7 1.08 0.7 33 250 0.69 -3.3 33 100
5,6 118 14 3.9 250 0.75 -2,5 3,9 100

6.8 1.30 2.3 45 250 0.82 -1.7 45 no

8,2 143 31 5,2 250 0.91 -0.8 52 100

10 1,58 4.0 6,0 250 1,00 0 6.0 KV)

12 173 4.8 6.8 250 1.10 0.8 6.8 100

15 1.94 5.8 8,0 250 1,22 17 8.0 100

18 2.12 6.6 8,9 250 134 2.5 8.9 100

22 2,34 7.4 10,1 250 1.48 3.4 10.1 100

27 2,60 8,3 114 250 1,64 4.3 114 100
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#). Om

100

1000

10000

100000

8 %w

820
1000

330
390
470
560
680
820

1000
1200
1500
1800
2200
2700

3300
3900
4700
5600
6800
8200

MKN»
12000
15000
18000
22000
27000

33000
39000
47000
56000
68000
82000

C\. B

2.87
3.12
3.43
3.74
4.12
4.53
5.0
55
6.1

7.4
8.2

9.1

10,8
11.8
13.0
14,3
15,8

9.1
9.9

10.8
11.8
13,0
14,3

15.8
17,3
19,4
21,2
23.4
26,0

28,7
31,2
343
37,4
41,2
45,3

50,0
54,8
61,2
67,1
74,2
82,2

90.8
98,7
108.0
118,0
130.0
143.0

D. aB

9.2

9.9
10,8
115
12,3
13.2
14.0
14.8
15.8
16.6
17.4
18,3

19.2
19.9
20.7
214
22.3
231
24,0

19.2
19,9
20.7
21.4
22,3
23.1

24,0
24.8
25.8
26,6
27,4
28,3

29.2
29.9
30.8
315
32.3
33.2

34.0
34.8
35.8
36.6
37.4
38.3

39.2
40,0
40,7
41.5
42.3
43.1

HomuHanbHas MOLWHOCTb paccesHus, Bt

r0.25

. nb

2,5
2,9
3,3
3,9
4,5
5.2
6.0
6,8
8.0
8.9
10.1
114

2,5
2.9
3,3

4,5
52
6.0

2,5
2,9
3.3
3,9
4.5
5,2
6,0
6,8
8,0
8,9
10.1
11.4

2.5
2,9
33
3.9
4,5
52
6.0
8,0
8.9
10.1
11.4

2,5

3,3
3,9
4,5
52

P. mB!

250
250
250
250
250
250
250
250
250
250
250
250

250
250
250
250
250
250
250

250
250
250
250
250
250

250
250
250
250
250
250

250
250
250
250
250
250

250
250
250
250
250
250

250
250
250
250
250
250

18.2
19,7
21.7
23.7
26,1
28,6

32.0
35.0
39,0
42,0
47,0
52,0

57.0
62,0
69.0
75.0
82.0
91,0

0.062: 0.1: 0.12S
D. a6 A b
5.2 2,5
5.9 2,9
6,7 3,3
7.5 3.9
8,3 45
9.1 5,2
10.1 6.0
10.9 6,8
11.8 8.0
125 8.9
13.4 10.1
143 114
151 2.5
158 2,9
16.7 33
175 3.9
183 4,5
19.2 52
20,0 6.0
151 2,5
15.8 2,9
16.7 33
175 3,9
183 45
19.2 52
20.0 6.0
20.8 6.8
21.7 8,0
22.5 8.9
23.4 10,1
24.3 11.4
25.2 2.5
25.9 2.9
26.7 3,3
27,5 3.9
28.3 45
29,1 5,2
30.1 6.0
30.9 6.8
318 8.0
325 8.9
33.4 10.1
343 114
35.1 25
35.8 2,9
36.7 3,3
375 3.9
38,3 4,5
39,2 5,2

MpogomkeHue

P. mBT

100
100
100
100
100
100
100
100
100
100
100
100

100
100
100
100
100
100
100

100
100
100
100
100
100

100
100
100
100
100
100

100
100
100
100
100
100

100
100
100
100
100
100

100
100
100
100
100
100
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Ipogon>keHve
HomuHanbHa)! MowWwHOCTL paccesHun, BT
A, Om Ny Om
L-0.25 0.062:0.1: 0,12$
W\. B D. nb I. b P. MBT M B 0.46 N p6 P. wBT
100000 158 44.0 6.0 250 100 40.0 6.0 100
120000 173 44.8 6,8 250 HO 40.8 6.8 100
150000 194 45.8 8.0 250 122 41.7 8.0 100
180000 212 46.5 8.9 250 134 42,5 8.9 100
220000 234 475 101 250 148 43.4 10,1 100
270000 250 48.0 114 232 164 44.3 114 100
330000 250 48,0 12,7 190 182 45.2 12.7 100
390000 250 48.0 138 160 198 45.9 13.8 100
470000 250 48.0 151 133 217 46.7 151 100
560000 250 48.0 16.4 112 237 475 16.4 100
680000 250 48.0 17.8 92 250 48.0 17.8 92
820000 250 48.0 19.3 76 250 48.0 19.3 76
1,0 MOWN 250 48.0 20.8 63 250 48.0 20,8 63
100000 312 Mom 250 48.0 22,3 52 250 48.0 22.3 52
15 MOm 250 48,0 24.1 41,7 250 48.0 24.1 41.7
1.8 MOm 250 48.0 25.6 34,7 250 48.0 25.6 34.7
2.2 MOm 250 48.0 27.2 28,4 250 48.0 27,2 28.4
2.7 MOm 250 48.0 289 23,2 250 48.0 28.9 23.2
3.3 MOm 250 48.0 30.6 18,9 250 48.0 30.6 18.9
3.9 MOm 250 48.0 32.0 16,0 250 48.0 32.0 16.0
4.7 MOm 250 48.0 33.6 133 250 48.0 33.6 133
5.6 MOm 250 48.0 35.1 11.2 250 48.0 351 n.2
6.8 MOM 250 48.0 36.8 9.2 250 48.0 36,8 9.2
8.2 MOm 250 48,0 38.4 7,6 250 48.0 38.4 7.6
10 MOm 250 48.0 40.1 6.2 250 48.0 40.1 6.2
12 MOm 250 48.0 41.7 52 250 48.0 41.7 5.2
15 MOwm 250 48.0 43.5 4.2 250 48.0 43,5 4.2
18 MOwm 250 48.0 45.2 35 250 48.0 45.2 35
22 MOwm 250 48.0 46.9 2.8 250 48.0 46.9 2.8

Mpy NpUMEHeHUM annapaTtypbl, NO3BONSALLEN aBTOMATUYECKN YUECTb COOTHOLLEHNE MeXAy /7L 1
J13, jonyckaeTcs XapaKTepu3oBaTb He/MWHeliHble CBOMCTBA pe3ncTopa KoapduuMeHTOM HeluHeliHocTH,
BbIPOXEHHOM B MPOLEHTaX

nr-£no®

M B OTHOCUTENbHbIX ﬂOFapVI(*)MVIHeCKVIX eanHnuax

(M3meHeHHan pegakums, M3m. Ne ).

3.2. 3HayeHne HanpsHKeHWa TpeTbell rapMOHUKKM, 0bpasytolleiicsd B pe3ucTope, NPoOMopLMOHansHO
KYyBMYECKOMY 3HAYeHWUI0 HaMpsHXKEHNS OCHOBHOI 4YacTOTbl. OTO faeT BO3MOXHOCTb OMPeAeNTb 3N1eKTPOo-
OBWXXYLLYIO CUNY TPeTbeldi rapMOHUKM AN 60/1ee BbICOKOTO HaNpsiXXEeHUs, YeM HanpshKeHne, Npyu KOTOPOM
NPOBOAAT MPOBEPKY, HANpMMep BCMeACTBME OFPaHWYeHNs U3MEpPUTEeNbHOM annapaTypsbl.
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B 3TOM cfiyyae 3.4.C. TPeTbell rapMOHWUKM ONpeaenstoT no hopmyne

roe Ej —a.g.c. TpeTbeil rapMoHMKKM, COOTBETCTBYOLLas 60/ee BbICOKOMY HanpskeHuio O\;
E/ —3.0.c. TpeTbeii rapMOHMKM, COOTBETCTBYIOLAA (haKTMUECKOMY UCTbITaTeNIbHOMY HanpsiXeHuto U

3.3. HenuHeNHOCTb Pe3NCTOPOB MOXHO XapakTepu3oBaTb TakKXKe YPOBHEM TpeTbell FapMOHUKY,
BbIpaXXeHHOM B AB:

N7 = 20lg

rae £, BblpaXeHa B MUKPOBO/bTaX, a i/j — B BO/bTax.

NMH®OPMALWMNOHHbBIE AAHHBIE

1. YTBEPXJ/EH W BBEAEH B JEMCTBWE MMocTaHoBneHneM [ocyaapcTBeHHoro komuteta CCCP no
cTaHfapTam ot 21.02.78 Ne 508

2. CTaHgapT nofHocTbio cooTBeTcTByeT My6namnkaunm M3IK 440, CT C3B 5973—87
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4. CCbINOYHbLIE HOPMATUBHO-TEXHWYECKWME AOKYMEHTDI

O6osHauenne WT[, na kotopeiit faHa CCbUIKa Homep pasaena

FOCT 21342.0-75 | BBonHasa yacTb
5. OrpaHuyeHue cpoka feiicTeusa cHATo MocTaHoBneHmem occTaHgapTa oT 20.10.92 Ne 1415

6. W3AAHWE (aHBapb 2001 r.) ¢ MiameHeHunem Ne 1, yTBepxfieHHbIM B Mae 1988 r. (MY C 7—88)

PepakTop B.W. KonbicoH
TexHunueckuit pefaktop B.W. Mpycakosa
KoppekTtop B.W. BapeHuoHa
KomTn.30TcpHAA nepeTkn B.U. IpuiyeHko

M3 nun. 24 02354 oT 14.1)7.2000. CpaHo B Ha6op 31.01.2001. MopgnucaHo B neyaTb 26.02.2001. YcT. Hey. n. 0.93.
Yy.-utg. n. 0.65. Tupax 144 ak*. C 385. 3ak. 216.
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