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JlaTa seegernusa 01.07.79

Hacrosmmii craHxapT pacrnpoCTpPaHseTCs Ha PEe3UCTOPhl M YCTAHABJIMBAET METOJI IIPOBEPKM HeEJIH-
HEWHOCTHU PE3UCTOPOB.

O0e yCIoBUA IPH IMPOBepKe HeMWHEHHOCTH U TeXHUKH Oe3oracHocTd — 1o 'OCT 21342.0.
(M3meHennan penaxkums, Mam. Ne 1).

1. AHITIAPATYPA

1.1. Dnexrpuyeckasi cxeMa VCTaHOBKM JJIs IIPOBEPKH HEJIUHENHOCTH PE3MCTOPOB ¢ HOMUHAIBHBIM
conpotunieHueM ot 1 1o 10-10° OM npuseneHa Ha 4epr. 1.
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I — reHepaTop CHHYCOMAATBHOIO TOKAa OCHOBHOM 4YacToTsl (muama3oH vyactor 10—40 xT'u);
B — prIXmioyaTens; 2 — arreHioarop; J — yCWIMTe b MOLHOCTHA ¢ MATBIMK UCKAXeHNAMM, 4 —
GIWILTP YacToT ¢ OOJNBILMM 3aTyXaHHeM A YacToT Bblllle OCHOBHOU, 5 — BONLTMETD VIS
N3MepeHMa HaMPSDKEHUS OCHOBHOM 4acToTHl Vy; 6 — nosiocoBoil GwibTp Wi TpeThell rapMo-
HHKM ¢ OoIbIMM 3aTyXaHUEM IJI8 OCHOBHOM 4YACTOTBI; 7 — BONLTMETP IUIT H3MepeHus
HaNpsDKCHUA TpeTbeil TapMOHHKK V3, R ~— NpoBepseMBlil peaucTop; R; — aKTUBHas COCTaB-
JOIAsA CONPOTURIEHHSA CO CTOPOHBI U3MEPHUTEIIEHBIX KJIEMM Ha 4acTOTE TPETheEH rapMOHUKHU

Yepr. 1

CxeMy MOXHO UCIIOJIb30BAaTh IS IMPOBEPKU HEIUHEMHOCTH PEe3HCTOPOB C COIPOTUBIEHUEM, BhIXO-
OSIIIAM 3a 3T Npedenbl, HO ¢ MEHbIUEH YYBCTBUTENLHOCTEIO, YYMTHIBASI MONPAaBOYHEIA KO3dDHULUHEHT A.

JoImycKaeTcss nMpoBEPATh HEJHHEHHOCTh pe3MCTOPOB HAa YCTAHOBKAX, OTIHMYAIOLUUXCS OT IIpHUBEICSH-
HOM, HO NO3BOJSIOUINX OLCHHUTh HECIWHECHHOCTb PEIUCTOPOB ITYTEM HIMEPEHUS HANPSKCHUS TPeThei
rapMOHHMKH € IMTOrpelrHOCThIO B npenenax 10 %.

[MIpuMmedanue. [Ina JOCTUXEHUA COINIACOBAHHUA C TIPOBEPSIEMBIM Pe3HCTOPOM R, I nepexiloyeHus R,
MCITOIB3YIOT COIACYIONIee YCTPOMCTBO ¢ IONAHBIM CONPOTHRIEHMEM, HE BHOCAIMM HcKaxeHUs. COOTBETCTBYIOLIME
3HayeHHUsa K3 NpUBeAeHB] B TaGMULe M MCIIOAB3YIOTCA ITPU HCTIBITAHHH.

(M3menennas pepaxima, Mam. Ne 1).

H3nanne oprupaibHoe IIepeneyaTka BocopemeHa
*
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[.2. OxBHBaJIEeHTHAsA CXeMa HA OCHOBHOM YacTOTe MpUBeAeHA Ha 4epT. 2.
DKBHBUIEHTHAA CXeMa Ha 4YacToTre TPeThe rapMOHMKM NpuBeneHa Ha 4epT. 3.

§ — reHepaTop CHHYCOMAAIBHOIO TOKa
OCHOBHOM 4acTOThl; K, — IOJHOE COMnpo-
TABJICHHEC IPOBEPSCMOrO pe3ucTopa Ha
OCHOBHOM yacTore; V; — HalpsoKeHue oc-
HOBHOM 4aCTOTHI, NOJAAaHHOE Ha NNpoBepsie-
MBIi{ DEUCTOD 9 — reHepatop TpeTbel rapMoHMKH; R . —

MOXHOE COMPOTHRIIEHKE MPOBEPAEMOTroO pe3tc-

TOpa Ha 4acToTe TpPeThEH TIapMOHHKH;, R; —
akKTUBHAs COCTABISIOUIAST COIPOTURACHMN CO
CTOPOHBl H3MEPHTETHHBIX KJIEMM Ha 4acToTe
TPeTheH TrapMOMHXH; F; — HaIpsDKCHHE Tpe-
TbeH TapMOHMKHM; E; — 3/eKTpOIBIDKY1LAS
CIlia TpeThed TapMOHHKM, BO3HHKaIOIAs Ha

NIPOBEPOYHOM Pe3UCTOpE

YeprT. 2

Yepr. 3

1.3. ITorpelrHocTh METOAA M3MEpPEHM HANPSKEHUSI OCHOBHOM YacTOTHI JOJDKHA ObITh B NMpeaenax
+5 %, a rmorpelHoCcTh MeToAa U3MePEeHUs HANPSDKeHUs TpeThei rapmMonuku +10 %.

1.4. OuasTpH YCTAHOBKY HE JOJDKHBI COACPXATh 2JIEMEHTHI C HeTUHEeRHBIMM cBoiicTBaMu. Hanpu-
Mep, KaTYIUKU HHIYKTUBHOCTH He NOJDKHBI COAEPXaTh CEPACYHUKU U3 MArHUTHBIX MATEpUAIOB.
YpoBeHb LIYMOB Ha U3MEPUTENbHEIX KiIieMMax He JojokeH npesbiiats 0,2 MxB nipu R, = 1000 Owm.
Ycwinrenps MOINTHOCTY JOKEeH 00eCIieYUBaTh ITOAAYY Ha ITPOBEPAEMBIN pe3rcTop MolHoOCcTH 1 BT.
YcraHoBka Ao/DKHA OBITH BBIMOJNHEHA € TakuM pacyeToM, 4yToOnl mpu 0,25 B-A B daxkTuyecku

U,
JIMHEeHOM 00pa3slle 3aTyxaHue Tperheid rapMoHMKH 20 lg —{75- obL10 Gosbuie 140 nb mna Sosblueit gyactu
3

IYaria3oHa COMPOTUBICHUH.

IIpuMeyaHusa:

]. He momyckKaercs IIpOBOIMTL H3MEPEHHS B HEIMOCPEACTBCHHOM OIM30CTH OT MOILIHBIX 3NEKTPMYECKHX
YCTAHOBOK M ITOCTOTHHAIX MarHHTOB.

2. JInga olleHKM yCTAaHOBKM IMPUMEHSIOT 3NIEMEHT C U3BECTHLIMH HEIMHEHHBIMM CBoicTBaMHU. IIpu oTcyrcTBiU
3JIEMEHTA KaXILIl 610K YCTAHOBKY CPaBHHUBAIOT ¢ 00pa3LOBBIM IPpUOOpOM.

3. ®eppoMarHUTHBEIE MaTepHalbl BHI3BIBAIOT UCKAXKEHHUA MApMOHHK, NO3TOMY HEOOXOMMMO ITIPMHHUMATh MEpHI,
y1oOH M30eXaTh BAUAHUA BO3JeHCTBMM, HANpMMEp Xele3a, HaXOIALIErocss B HEMOCPEeACTBEHHOM ONM30CTH OT
pe3rucTopa, 0CobeHHO NpH OOJMBIINX TOXAX.

2. OPOBEJIEHUE U3MEPEHHUM

2.1. TIpoBepKy HENMHEHHOCTH pe3UCTOpa HAaYMHAIOT C 3aMBIKaHHUsS BbIKJIIOYarteNnss B. 3areM Ipu
TIOMOIIM aTTEHIOATOPa Ha BOJIBTMETPE 5 VCTAHABJIMBAIOT HAIPsDKEHWE OCHOBHOM YacToThl U, B COOTBET-
CTBHHU C TabIHLei.

Ha BosbpT™MeTpe 7 OTCYUMTHIBAIOT HAMPSAXEHNE TpETheH rapMoHUKu U,.

3. OBPABOTKA PE3YJ/IbTATOB

3.1. YpoBeHb HEJIMHEHHOCTHA ONpPeAeAIoT 110 GopMyie
i
A3 - 20 ].g 'E"‘;’,

roe A, — 3aTyxaHue TpeTbeil rapMOHMKH, Ob;
E, — snexTponBuKyias cruia TpeTheil TApMOHUKH, BO3HMKAIOLAS HA IIPOBEPSIEMOM pe3Hcrope, B.



IOCT 21342.16—78 C. 3

E3=(1+%"3 U ;

3
OTCIO4A4.

U ;

{A 201g (1 + Rzﬂﬂ

[Tpu 06paboTKe pe3yabTaTOB MOXHO C JOCTATOYHOU TOYHOCTBIO MPUHSATD R, 5 =

\
A=2()lg{1+%3‘-).
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Yeprt. 4
HoMMHanmbHag MOIUHOCTE paccestHnd, Bt
Ry, OM R, Om >0,25 0,062; 0,1; 0,125
U, B D, nb A, nb PvMBr | U,B D, b A, nb P, MBT

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 1,0 100
1,5 061 | —4,2 1,2 250 0,39 —8.2 1,2 100
1,8 0,67 | —3,4 1,4 250 0,42 —7.5 1,4 100
22 | 074 | =26 17 250 0.47 —6.6 1.7 100
2.7 0,82 —1,7 2.1 250 0,52 —5.,7 2,1 100
3,3 0,91 —0,8 2.5 250 0,57 —49 | 25 100
3,9 0,99 —0.1 2,9 250 0,62 —4.2 2.9 100
10 4,7 1,08 0,7 3.3 250 0,69 —3.3 i 3,3 100
5,6 i,18 1,4 3,9 250 0,75 —2.5 3,9 100
6,8 1 30 | 2.3 4,5 250 0,82 —1,7 4,5 100
82 | 1 43 3,1 5,2 250 0,91 —0,8 5,2 100
10 1,58 4,0 6,0 250 1,00 0 6,0 100
12 1,73 4.8 6,8 250 1,10 0,8 6,8 100
15 1,94 5.8 8,0 250 1,22 1,7 8.0 100
18 2,12 6.6 8,9 250 1,34 2,5 8,9 100
22 234 | 7.4 10,1 250 1,48 3,4 10,1 100
27 2,60 8,3 11,4 250 1,64 43 11,4 100
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HoMuHammHasi MOLLIHOCTL pacCcestHusA, Br

IIpodoaxceriue

R;, OM Ry, OM 0,25 0,062; 0,1; 0,125
U, B D, nb A, 1b P, MBT U,B mn P, MBT
33 2.87 9.2 2.5 250 | 1,82 5,2 2.5 100
| 39 3.12 9.9 29 | 250 1,97 5.9 2.9 100
| 47 3.43 10,8 3.3 250 2.17 6,7 33 100
56 3.74 11,5 3.9 250 l 2,37 | 715 3.9 100
68 4.12 12,3 4,5 250 2 61 8,3 45 | 100
100 82 | 4.53 13,2 5.2 250 2.86 9.1 52 | 100
100 | 5.0 14, 6.0 250 3.2 10,1 6,0 100
120 5.5 14.8 6.8 250 3.5 10,9 6.8 100
150 6,1 15,8 8.0 250 3.9 11,8 8.0 100
180 | 67 | 16,6 8.9 250 42 12,5 8.9 100
220 7.4 17.4 10,1 250 4.7 13,4 10,1 100
270 | 8.2 18,3 11.4 250 5,2 14,3 11,4 100

— ]

330 91 | 192 2.5 250 5.7 15.1 2.5 100
390 9.9 19,9 2.9 250 | 62 15,8 2.9 100
L 470 10,8 20,7 33 250 69 | 167 3.3 100
560 11,8 21.4 3,9 250 7.5 17,5 3.9 100
630 13,0 22.3 4,5 250 8.2 183 | 45 100
820 14,3 23.1 5,2 250 9.1 19,2 52 | 100
1000 15,8 24.0 6,0 250 10,0 20.0 6,0 100
330 9,1 192 | 25 250 5.7 15,1 2.5 100
1000 390 9.9 19,9 2.9 250 6,2 15,8 29 | 100
470 10,8 20,7 33 250 6,9 16,7 3,3 100
560 11,8 21,4 3,9 250 75 | 175 3.9 100
680 13,0 22.3 4,5 250 82 | 183 4,5 100
820 14,3 23,1 5,2 250 9.1 | 19,2 5,2 100
1000 15,8 24,0 60 | 250 10,0 20,0 6.0 100
1200 17.3 24.8 6,8 250 11,0 20,8 6.8 | 100
1500 | 19,4 25.8 8,0 250 12,2 21,7 8.0 100
1800 21,2 26.6 8.9 250 13,4 22.5 89 100
2200 23.4 27.4 10,1 250 | 14,8 23,4 10,1 | 100
2700 26.0 28.3 11,4 250 16, 24,3 11,4 100
3300 28.7 29.2 2.5 250 18,2 25.2 2.5 100
3900 31,2 | 29,9 2.9 250 19.7 25.9 ‘ 2.9 100
4700 34,3 30,8 33 250 21,7 267 | 33 100
5600 37.4 31,5 3.9 250 23.7 27.5 3.9 100
6800 | 41,2 32.3 4,5 250 261 | 283 45 | 100
10000 8200 45,3 33,2 52 250 28 6 29.1 5,2 100
10000 50,0 34,0 6,0 250 32,0 30,1 6,0 100
12000 54,8 34,8 l 6,8 250 35,0 30,9 6.8 100
15000 61.2 35.8 3.0 250 390 | 318 8.0 100
18000 | 671 | 366 89 | 250 | 420 | 325 | 89 100
22000 74,2 37.4 10, 250 47.0 33.4 10,1 ‘ 100
27000 82.2 38,3 11,4 250 52.0 34,3 11,4 100
S EotdububN st It Rt b R Mot A N
33000 90,8 39,2 2.5 250 57.0 35.1 2.5 100
39000 | 98,7 40,0 2.9 250 | 62,0 35,8 2.9 100
{00000 47000 108,0 40,7 3.3 250 69,0 36,7 3.3 | 100
56000 118.0 41,5 3,9 250 75.0 37.5 3.9 100
68000 130.0 423 4,5 250 82.0 38,3 4,5 100
82000 143.0 43,1 5.2 250 91.0 39,2 5.2 100
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Ilpodonxcenue
| HoMHHanbHag MOWHOCTh paccesHMs, Br
R;, OM Ry, OM >0.25 0,062; 0,1; 0,125
F

| 100000 158 6,0 250 100 40,0 6,0 100

| 120000 173 44 s 6.8 250 | 110 40.8 6.8 100

150000 | 194 45 8 3.0 250 | 122 41,7 80 | 100

| 180000 212 | 46,5 8.9 250 134 42,5 8.9 100

220000 234 475 10,1 250 148 434 | 101 100

270000 250 480 | 114 232 164 | 443 11.4 100

330000 250 [ 48.0 12.7 190 182 452 | 127 100

350000 250 | 48,0 | 13,8 160 198 | 459 13.8 100

. 470000 250 48,0 15,1 (33 217 | 46,7 15,1 100

560000 250 480 | 164 112 237 475 16.4 100

680000 | 250 43.0 17.8 92 250 48.0 17.8 92

820000 250 48.0 19,3 76 250 48.0 19.3 76

10 MOM | 250 480 | 208 63 250 | 48,0 20,8 63

100000 | 19 MOM| 250 48.0 22.3 52 250 | 48.0 22.3 52
1.5 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 48.0 256 34.7
122 MOM | 250 48.0 27.2 284 | 250 48.0 27.2 28 4
27MOM| 250 | 48,0 28.9 23.2 250 48.0 289 232
33MOM| 250 | 48,0 30,6 18,9 250 48.0 30,6 18,9
39MOM | 250 | 480 120 | 16,0 250 48 0 32.0 16.0
47MOM| 250 | 480 33.6 13,3 250 48.0 33.6 13,3
5.6 MOM | 250 48.0 35.1 11,2 250 48.0 35.1 11.2
68 MOM | 250 48.0 36.8 l 92 | 250 | 480 36.8 9.2
82 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
12MOM | 250 48.0 41,7 52 | 250 48.0 41.7 5.2
15 MOm | 250 43,0 43,5 4,2 250 480 | 435 4,2
18 MOM | 250 48.0 45.2 3.5 250 | 48,0 | 452 3.5
2 MOM | 250 48.0 69 | 2.8 250 48.0 46.9 2.8

[Tpu MpyUMEHEHUH anmapaTyphl, IO3BOJNAIOLIEH aBTOMATHIECKH VIECTh COOTHOILIEHHE MEXIY Ry3 U

R3, Domyckaercs XapaKTepH30BaTh HEJIHWHEMHBIE CBOMCTBA pe3ucTopa KO3dPHIMEHTOM HEJHMHEUHOCTH,
BbIPAXEHHOM B TIPOLIEHTaX

E
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]

WIK B OTHOCHTEJIBHBIX JOrapuPMUIECKUX eIUHULIAX

E
K=201g 2.
UI
(M3menennasn penakimsa, M3m. Ne 1).
3.2. 3HaYeHUEe HANpPsSOKeHUsSI TpPeThed rapMOHUMKY, o0pa3yioleiicss B pe3ucTope, NponopiHoBaNbHO
KyOHyecKoMy 3HaYeHUIO HAIIPsSKEeHUS OCHOBHOK YacTOThI. DTO JAET BO3MOXHOCTDL OIPEREJIHMTD 3JIEKTPO-

INBIDKYILYIO CWIY TpeThbeld rapMOHHKHY 1A Oojiee BRICOKOIO HaIlPsDKEHUA, YeM HallpsXEeHUE, [IpU KOTOPOM
[IPOBOISIT IMPOBEPKY, HAIIPUMEP BCJICICTBUE OTPAHHYECHHUS UBMEPHTENBHOU AINaparyphl.
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B 3TOoM ciy4yae 3.4.c. TpeThbei FapMOHUKU ONpenensior o ¢opmysne

; U13
E3=E3 'Z,_"';:,

rae B, — 3.4.c. TpeThell rapMOHUKH, COOTBETCTBYIOLLAsA OoJiee BHICOKOMY HarmpsixeHuro U;
Ey — 3.1.c. TpeTheil rapMOHMKH, COOTBETCTBYIOWIAs (PAKTUYECKOMY UCIIBITATE/IBHOMY HanpspkeHuio U '

3.3. HenHEHHOCTL PE3UCTOPOB MOXHO XapaKTepv30BaTh TAKKE YPOBHEM TPETHEM TapMOHUKH,
BhIpaxKeHHOM B Ab:

! = £;
A3 — 2013 ‘5’?,

rae E, BHIpaXeHa B MUKpPOBONbTaxX, a U 11‘ — B BOJIbTAX.
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