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Heco0monenue ctangapra npecjeayercs Mo 3aKOHY

Hacrosamuii cranaapT pacnpocTpaHseTcsi Ha KaOelbHbIe W3/IeHs U YCTaHABIMBAECT METO/]
OTIpeieNIeHuUs] IIEKTPUUECKOTO COMPOTHUBIICHUS MOCTOSHHOMY TOKY TOKOTPOBOJSIINX KHI U
POBOJHHUKOB KaOeliel, MPOBOIOB U IIHYPOB, a TAK)KE MPOBOJIOKH, JICHT U IIHH.

Merton He pacrpocTpaHsIeTCsl Ha KaOeIbHbIC U3/I€NHs B CMOHTUPOBAHHOM COCTOSIHUH.

Crangapt nosHocthio cooTBeTcTBYET CT COB 2783-80.

(M3menennas penakuusi, U3m. Ne 1).

1. METO/Jl OTBOPA OBPA3I1OB

1.1. I3MepeHne npou3BOIAT Ha CTPOUTENIbHBIX JJIMHAX Kabesnel, MpoBOIOB U LITYPOB HIIN
Ha BBIPSIMIICHHBIX 00pa3iiax MmpoBOJIOB, ITHYPOB, MPOBOJIOKH, JICHT U IIMH JJINHON HE MEHEe
1 M B U3MepseMol 4acTH, €CiM B CTaHAApTaX WIM TEXHUYECKHUX YCIIOBUSAX Ha KOHKPETHbIE
U3JIeNNs He yKa3aHa Apyras JUIMHA.

[TorpemHocTh M3MEpEHUsI CTPOUTENIBHONW AJUHBI KAaOEIbHOIO M3/€iMs JOJKHA OBITh He



ooiee 1 %.

[TorpentHocTh W3MeEpeHUsT 00pa3IoB KaOEIBHOTO HM3ACHHs IJIUHOW Oonee 1 M momKHA
ObITh He Ooiee 0,5 %, a muHoi 1 M - He O6oiee 0,2 %.

(M3menennas pepaxkuusi, Uzm. Ne 1).

1.2. OT60p 00pa3oB JIsi U3MEPEHUN TPOU3BOIAT METOIOM CITYYaiHOTO BBIOOpA.

1.3. KomuuectBo 00pa3iioB sl U3MEPEHUI TOMKHO OBITh yKa3aHO B CTaHIAPTAaX WIIU
TEXHUYECKUX YCIOBHIX HA KOHKPETHBIC U3/ICIHSI.

2. AIIITAPATYPA

2.1. V3amepeHue 3MeKTPUYECKOr0 COMPOTUBIICHHS] TOKOMPOBOASIINX KU U MIPOBOJHUKOB
JIOJDKHO OBITH MPOU3BEIACHO OJUHAPHBIM, JBOMHBIM MM OJMHAPHO-ABOWHBIM MOCTOM
MOCTOSTHHOTO HAIPSDKEHUS ¢ MHCTPYMEHTANIbHOM norpemHocThio He Oonee 0,2 %.

[IpuHIIMTIMATBHBIE CXEMBI U3MEPEHUS TPUBEICHBI HA UyepT. 1-3.

Cxema HU3MEPECHUA OAUHAPHBIM MOCTOM € IBYX3aKUMHBIM MOJAKJJIIOYCHUEM

Yepr. 1

Cxema H3MEPECHUA OJUHAPHBIM MOCTOM € IBYX3aKUMHBIM MOAKJIIYCHUEM U
IJCKTPUIECCKHUM CONMPOTUBJICHUEM NJISI KOMIICHCAIIMH 3JICKTPUIECCKOIo COMPOTUBJICHUSA
IMPOBOA0B, COCIUHAIOIIINX Ka0eJbHOe u3jejne ¢ MOCTOM



£
-
Yepr. 2

(M3menennas pepaxkuusi, Uzm. Ne 1).

Cxema H3MEPECHUSA JBOMHBIM MOCTOM

Yepr. 3

O6o3HaveHus Ha 4epT. 1-3.

E - ICTOYHMK MOCTOSIHHOTO TOKA; A - ammniepMmeTp; G - raibBaHOMETD; 'E - SIIEKTpUYECKOE COMPOTUBIICHUE,
OTpaHUYMBAIOIIEE TOK; ¥ — PEOCTaT; /] - mepeKiovaresnb A1 U3MEPEHUs HallpaBieHUs TOKa IPU U3MEPEHUH; R,
Ry, R'\, R"), R’y - pIeKTpHUeCcKOe COMPOTHBIIEHHE TuIed MOcTa; K, K - KIFOUX ISl BKITFOUSHHS H BBIKITIOYCHUS
raJbBaHOMETPA H 3aLIUTHOTO IEKTPHUECKOI0 COMPOTUBICHHUS; Ry - 3TAJIOHHOE JIEKTPUIECKOE COMPOTUBICHUE;



Rk - DJIEKTPUIECKOC COIMPOTUBIICHUE, CITYKAIIEC AJI1 KOMIICHCAIINU JJIEKTPHUUICCKOI'0 COIIPOTUBJICHUS ITPOBOJAOB,
COCAVNHAIOINX KabeapHOe H3JEJIME C MOCTOM; 7 - DJICKTPUIECKOE COIMMPOTUBJICHUEC MMPOBOAA, COCAUHAIOIIETO
06pa3HOBO€ 1 U3MEPACMOC IJIICKTPHUICCKOC COITPOTUBJICHUEC JIBOMHOTO MOCTaA; 7| - 3allIUTHOC DJICKTPHUICCKOC

COIIPOTHUBJICHUE TaJIbBAHOMETPA, RX - UBMEPIAEMOE IIEKTPUIECKOEC COITPOTHUBIICHUE

2.2. Ilpm wu3MepeHHMH TI0O CXEMe€ [JBOMHOIO0 MoOCTa 3HAa4Y€HHE JJIEKTPUUYECKOTO
CONPOTHUBIICHUS 7, HE JOJDKHO TIPEBBINATh CYyMMBI 3TaJOHHOTO W H3MEPSEMOro
COITPOTUBIICHH.

2.3. B 3aBUCMMOCTH OT 3HAUEHHUS H3MEPSAEMOI0 AJIEKTPUYECKOTO COINPOTUBICHUS
U3MEPEHUS TOJDKHBI OBITh TIPOU3BEICHBI B COOTBETCTBHH C TAOJIUIIEH.

Usmepsiemoe Tun MocTa ¥ cxeMa MOIKITIOUEHUS Hsmepsiemoe Tun MocTa u cxema
INEKTPUUECKOE INEKTPUUECKOE TTOIKJTFOUEHHS
comporusieHue, OMm comporuBieHue, OMm
100,0 u 6ostee OpuHApHBIN C IBYyX3aXKHIMHBIM 1,0 u MmeHee JIBoliHOM c
INOAKJIKYCHHUEM I/ISMGPHCMOFO ‘IeTpreXSa)KI/IMHI)IM
COTPOTHUBJICHUS MOJIKITFOYCHUEM H3MEPSIEMOTO
INEKTPUIECKOTO
COTPOTHBIICHHS
99,9-1,0 JBoliHOW WM OJWUHAPHBIN C
JIBYX32)KHUMHBIM  TOAKIIOYCHHEM
HU3MEPSIEMOT0 3JIEKTPHUECKOTO
CONPOTUBJICHUS

24. Jlna wu3MEpeHus SIEKTPHUUECKOro CONPOTHUBICHHS JOIYCKAaeTCsl HPUMEHSThH
aBTOMATHYECKUE M JPyrue paBHOICHHBIE MPHOOPHI, MPOMU3BOIAIINE H3MEPEHUs Ha
MIOCTOSTHHOM TOKE C IMOTPEIIHOCThIO, YKa3aHHOU B II. 2.1.

3. HIOATI'OTOBKA K U3MEPEHUIO

3.1. Tlepen monaKIOUYEHUEM K U3MEPHUTEIHHOW CXEME KOHIIBI KHJI KaOETbHBIX HW3JIEIHA
JOJKHBI OBITH 3aYHIICHBI U H30JUPOBAHBI OT BCEX METATMYCCKHUX JIEMEHTOB, HE BXOISIIIIX
B U3MEPUTEIIBHYIO CXEMY.

3.2. Mecta npHUCOEIMHEHUS aTIOMUHHEBBIX >KMJI K TOKOBBIM KOHTAaKTaM W3MEPHUTEIbHON
CXEMBI JIOJKHBI ObITh OYHINEHBI OT OKCHIHOW IUIEHKU. Bce mMpOBONIOKH MHOTOIPOBOJIOYHOMN
ATIOMUHUEBOM JKWJIbI JIOJDKHBI OBITh HANEKHO MPHUCOCIWHEHBI K TOKOBBIM KOHTaKTam
WU3MEPUTEIBHOU CXEMBI.

JonyckaeTcss NPUCOEIMHATh K TOKOBBIM KOHTAaKTaM M3MEPUTENBHOM CXEMBbI TOJBKO
BEPXHUHI IIOBUB MHOTOIIPOBOJIOYHOM QIIOMUHUEBOM JKWIBl IPU YCIOBUU CBApKU WU
COCIMHEHUS APYTUMHU METOIaMH BCEX MPOBOJIOK MEXTy COOOM Ha KOHIIAX.

3.3. O06pa3iel KaOENBHBIX U3NICTUHN TIepe] H3MEPEHNUEM JTOJDKHBI OBITh BBITTPSMIICHBI TAKUM
o0pa3oM, 4TOOBI HE MPOW3OIUIO W3MEHEHHUs IJIOMAAN TOMEPEYHOr0 CEYEHHUs >KUJIbI, Ha
KOTOPOU IIPOU3BOAAT U3MEPEHUE.

3.4. Bpems BbIIEPKKA H3ACIUS O HU3MEPEHHS JJIEKTPUUECKOTO COMPOTUBIICHUS
TOKOTIPOBOJSALINX KWJI B TOMEIIEHUH JOJDKHO ObITh He MeHee 6 4. [lomyckaercs
BBIICP)KUBATh CTPOUTENBHBIE NIUHBI U 00pa3ibl KaOENbHBIX W3JENHi MeHee 6 4, eciH IOo
pe3ynbTataM M3MEpPEHHM JJIEKTPUYECKOE COMPOTHUBIICHUE YIOBIETBOPSET TPEeOOBAHUIM
CTaHJAPTOB UM TEXHUYECKUX YCIOBUN HA KOHKPETHBIC KaOCIbHBIC U3ICIIHUS.

[Ipy BO3HUKHOBEHHH pPa3HOIJIACHK 0O0pa3Ibl KaOENbHBIX HW3IETUN Tepell N3MEepEeHUEeM
JOJKHBI OBITH BBIIEPKAHBI HE MEHee 6 4 B IOMEIIEHUH, TEMIIepaTypa OKpYKaroIle cpebl B
KOTOPOM B T€UEHHUE ITOTO BPEMEHU HE OTIMYAECTCS OT TEMIIEpaTypbl OKPYKAIOIIEH Cpelibl B
MOMEHT u3MepeHus 6osee yem Ha 1°C.

3.5. Temneparypa OKpyXaromeid cpeabl JODKHA ObITh M3MEpPEHa C IMOTPEIIHOCTHIO HE
O6onee +1°C Ha pacctossHuu He Oomee 1 M OT H3MepsAEMOro H3AENUS Ha BBICOTE
M3MEPUTENILHOTO YCTPOMCTBA U PACTIONOKEHUN U3JEIHS Ha TAKOM e BBICOTE MJIM Ha BBICOTE
1 M oT moJTa, ecii U3MEpPEHHE MPOU3BOIAT HA KAOCITLHOM HM3/ICITUU, HAMOTAaHHOM Ha OapabaH.




4. IPOBEJEHUE U3MEPEHUM

4.1. V3mepeHns AOKHBI IPOU3BOIUTECS B MOMEIIEHUU C Temneparypod oT 5 mo 35°C
25+10°C u OTHOCHUTENbHOW BIaxHOCThIO He Oonee 80 %, ecnu B CTaHgapTax WIH
TEXHUUYECKUX YCJIOBMSIX Ha KaOeNbHbIE U3/ HE YKa3aHbl APyTUe yCIOBUS.

(M3menennas penakuus, U3m. Ne 1).

4.2. 3mepeHus 3I€KTPUUECKUX CONPOTUBIEHUN MeHble 10 OM n0KHBI TPOU3BOANUTHCS
HENOCPEACTBEHHO OJHO 3a JPYI'MM @pHU JBYX [POTUBOMNOJIOXHBIX HAIPaBJICHUAX
OJIMHAKOBOTO 10 3HAYEHHUIO U3MEPHUTEIBHOIO TOKA.

4.3. TInOTHOCTH HM3MEPUTEIHHOIO TOKa MOJKHA OBITh He Oonee 1 A/MMZ, a cuia
AIIEKTPUYECKOr0 TOKA HE 10JKHA MpeBbImath 20 A.

B ciyuae omnpenenenust BIUSHAS H3MEPUTEIHHOTO TOKA Ha HarpeB o0pasiia JOJIKHBI OBITh
IPOBEEHbl JIBa IMOCIENOBATEIbHBIX M3MEPEHMHM C HHTEpBAJIOM BpeMeHH S5 MHH 0e3
BBIKJIFOUEHHS M3MEPHUTEIBHOIO TOKA. Pa3HOCTh 3HaYeHMH HJIEKTPUUYECKOTO COMPOTUBIICHHUS
o0pa3ia, MOJY4YEeHHBIX IMPH ATHX JBYX HM3MEpPEHHSX, HE JOJDKHA MPEBBIIATh JIBOWHOIO
3HAYEHUs JOMYyCTUMON MOTPEIIHOCTH U3MEPUTEIBHOIO YCTpOICTBa. B ciiydyae mpeBbliieHus
yKa3aHHBIX 3HAaYEHUH ClIeyeT YMEHbIIUTh IIOTHOCTh U3MEPHUTEIBHOTO TOKA.

(M3menennas penakuusi, U3m. Ne 1).

4.4. (Mckaouen, U3m. Ne 1).

5. OBPABOTKA PE3YJIbTATOB

5.1. 3HayeHne U3MEPSAEMOro NEKTPHUUECKOTO CONPOTUBIICHUS JOJKHO OBITh MOJICYUTAHO
1o ¢popmynam:
JUISL OAMHAPHOTO MOCTa

Rl
R =R, -—;
R2
11 JBOMHOI'O MOCTa
Rl
R =R, -—,
R2

rae Ry - 3HaUeHHE U3MEPSEMOT0 JIEKTPUUECKOro conpoTuBiieHus, Om, Ry, Ry Rz wiu Ry,

OM - 3HaYeHUS AJECKTPUICCKOTO COMPOTUBIICHHUS IIJIeY MOCTA MPHU €TI0 PAaBHOBECHUH.

(M3menennas pexakuusi, U3m. Ne 1).

5.2. 3a pe3yabTaT H3MEPEHUS MPUHUMAIOT CpeaHeapu(PMEeTHICCKOE 3HAUCHUE PE3yJIbTaTOB
WU3MEPECHHI MPHU ABYX MPOTHUBOTIOIOKHBIX HAIIPABJICHHUSIX H3MEPUTEIHHOTO TOKA.

5.3. DAeKTpUyYecKOoe COMPOTHUBIECHUE IMPOBOJOB, COSAMHSIONIMX HU3MEPSAEMOE HU3JIEIHE C
MOCTOM TIPH JBYX32XKUMHOU CXeMe MOJKIIOUEHUS, YIUTHIBAIOT TOJIBKO B TOM ClIydae, KOTaa
3TO DJJIEKTPUUECKOE COMpOTUBJICHUE cocTaBisier Oosnee 0,2 % OT DJIEKTPHUUECKOTO
COTIPOTHUBIICHUS KaOEJIBHOTO W3CNHsI, 3HAUYCHHE KOTOPOTO B ATOM Ciy4yae JOJKHO OBITh
MOJICYUTAHO 1O (hopMyIie

Rmu = Rx - Rn,

A€ Rysy - DJIIEKTPUUECKOE COMPOTUBIICHHE KabenbHOTro u3aenus, Om;

R, - cymMMapHOe 3JIEKTPUYECKOE CONPOTHUBICHUE COCAMHHUTEILHBIX TIPOBOJIOB TIpHU
3aKOPOYEHUH KOHIIOB, K KOTOPBIM IMOAKIIOUAOT KabenbHoe usaenue, Om.

HpI/I HpI/IMCHCHI/II/I I[BOP'IHOFO MoOcCTa C I-IeTI:nIpeX38.)KI/IMHI>IM IIOAKJIIFOUCHUEM BHCKTpI/I‘-IeCKOG
COMPOTHBIICHUE TIPOBOJOB, COCAMHSIOMINX U3MEPSIEMOE H3JCITUE C DIIGKTPUICCKUM
COTNPOTHUBIIEHHEM IIed MocTa R} 1 R’ 3HaueHuem 6oiee 0,05 OM, 10DKHO OBITH MPpUOABIEHO
K DJIEKTPHYECKOMY CONPOTHUBIICHHUIO Mara3uHa CpaBHEHUs R, U R".

BO BCEX npyrI/Ix cnyqaﬂx BHCKTpI/IquKOC COHpOTI/IBHeHI/IC HpOBOIIOB, COCAUHAIOIIIUX
Ka0eIbHOE U3/Ie]Ie C MOCTOM, HE YUUTHIBAFOT.



5.4. I3MepeHHOe 3HAYCHHE AJICKTPUICCKOTO COMPOTUBIICHHS JIOJDKHO OBITH IMEPECUUTAHO
Ha Temmepatypy 20°C o ¢popmyie
1

Ruo=R.-K; K = ,
oo 1+ ag (¢, - 20)

U3z

rae Ry - 3eKTpudeckoe conpoTusiieHre npu temmeparype 20°C, Owm;

{ - TemIneparypa, pyu KOTOpor Mpou3BeIeHO u3Mepenue, °C;

R; - snexTpuueckoe conpoTUBICHUE, U3MEPEHHOE NpU Temreparype ¢, Om;

OlR - TEMIIEPATYPHBIA KOIPPHUITUEHT DIEKTPHUIECKOTO COMPOTUBIICHHUS, °oC’, paBHBII:

0,00393 - nys MsATKOM Meau (OTOXIKEHHOM ),

0,00381 - s TBepaON MeaH,

0,00403 - g1 aIFOMUHHS;

K - temmepaTypHBII MHOXHUTENb, 3HAYEHHE KOTOpOro s meau mapok MM u MT u
ATIOMUHUS IPUBEJICHO B CIIPABOYHOM IMPHIIOKECHUU.

[Ipn HEOOXOAMMOCTH HM3MEPEHHOE 3HAYCHHE SJCKTPHUYECKOTO COMPOTHUBICHUS MOMKET
OBITH MEPECYUTAHO HA JUTUHY | KM.

[Tpu n3MepeHnn >IEeKTPUUECKOr0 CONPOTUBICHUS TOKOMPOBOASIINX KU U IPOBOTHUKOB,
U3TOTOBJICHHBIX M3 JPYTUX METaUIOB, 3HayeHHe TeMIieparypHoro koddduirenta
AIIEKTPUYECKOTO COTPOTHBIICHUS JODKHO OBITh yKa3aHO B CTaHAApTaX WM TEXHHUYECKHX
YCIIOBHSIX Ha KaOeIbHbIC U3ICIIHSL.

5.5. VYnpenpHoe 00BEMHOE DIEKTPUYECKOE COMPOTUBJICHHE wu3fenus p B OMm-Mm,
npuBezieHHoe K Temneparype 20°C, BEIUUCIISAIOT O popmyJie

P,-S
="

b

rie S - TIoNIaab MOMEePEYHOTO CCUCHUS, MM,
[ - nIrHa KaObEeIbHOT0 U3IAETIHS, M.
5.3-5.5. (U3menenHnas pexakuus, U3m. Ne 1).

HIPUJIO’KEHHUE
Cnpasounoe
TemneparypHsiii MHOXHUTENB, K
Temmneparypa, °C Menp Mapku AnroMuHUN
MM MT
5 1,0626 1,0606 1,0643
5,5 1,0604 1,0585 1,0621
6 1,0582 1,0563 1,0598
6,5 1,0560 1,0542 1,0575
7 1,0538 1,0521 1,0553
7,5 1,0517 1,0500 1,0531
8 1,0495 1,0479 1,0508
8,5 1,0473 1,0458 1,0486
9 1,0452 1,0433 1,0464
9,5 1,0430 1,0417 1,0442
10 1,0409 1,0396 1,0420
10,5 1,0388 1,0376 1,0398
11 1,0367 1,0355 1,0376
11,5 1,0346 1,0335 1,0355
12 1,0325 1,0314 1,0333
12,5 1,0304 1,0294 1,0312
13 1,0283 1,0274 1,0290
13,5 1,0262 1,0254 1,0269
14 1,0241 1,0234 1,0248
14,5 1,0221 1,0214 1,0227
15 1,0200 1,0194 1,0206




15,5
16
16,5
17
17,5
18
18,5
19
19,5
20
20,5
21
21,5

22,5
23
23,5

24,5
25
25,5
26
26,5
27
27,5
28
28,5
29
29,5
30
30,5
31
31,5
32
32,5
33
33,5
34
34,5
35

1,0180
1,0160
1,0139
1,0119
1,0099
1,0079
1,0059
1,0039
1,0020
1,000
0,9980
0,9961
0,9941
0,9922
0,9903
0,9883
0,9864
0,9845
0,9826
0,9807
0,9788
0,9770
0,9751
0,9732
0,9714
0,9695
0,9677
0,9658
0,9640
0,9622
0,9603
0,9585
0,9567
0,9549
0,9531
0,9513
0,9496
0,9478
0,9460
0,9443

1,0174
1,0155
1,0135
1,0116
1,0096
1,0077
1,0057
1,0038
1,0019
1,000
0,9981
0,9962
0,9943
0,9924
0,9906
0,9887
0,9868
0,9850
0,9831
0,9813
0,9795
0,9777
0,9758
0,9740
0,9722
0,9704
0,9686
0,9668
0,9650
0,9633
0,9615
0,9597
0,9580
0,9562
0,9545
0,9528
0,9510
0,9493
0,9476
0,9459

1,0185
1,0164
1,0143
1,0122
1,0102
1,0081
1,0061
1,0040
1,0020
1,000
0,9980
0,9960
0,9940
0,9920
0,9900
0,9880
0,9860
0,9841
0,9822
0,9802
0,9783
0,9764
0,9745
0,9726
0,9707
0,9688
0,9669
0,9650
0,9631
0,9613
0,9594
0,9575
0,9557
0,9538
0,9520
0,9502
0,9484
0,9465
0,9447
0,9429
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