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M E K TOCYJOAPCTUBEHHB H C T AHIDIATZPT

BYMAIA
MerToa onpeaencand KoMpOHIRENTa 1K TPHIECKOTD rocT
CONPOTHEIEIRS 12783—01
Paper.

Method for determining the electrical resistance coefficient

OKCTY 3409

Jara epenennn (01.01.93

HacToaumii cTanmapT pacnpocTpadaeTea Ha Gyaary, NpeiiasHaucHiyIo 110 TPoKtanoK I anosi-
HHEBEY OKCHIHO-INEETPOVIHTHUECKHX KOHISHCATOPAN, B VCTAHALIHEAST METOL ONpelenei i KombgiH-
EHTA HIEKTPHYECKOTD CONPOTHRIEH .

MeTon ocHOBAH 13 ONPEIENeHHy OTHOWEHNA NOAHOTD MEKTPHUECKOTD CONPOTHRIEHHA GyVMari,
APOMTHTAHHO JASKTPOTMTOM, K MOMHOMY J0eKTPHYSCKOMY COMpOTHATEHAD JIEKTHEINTA (e KTPHYecKoll
OPOBOIHMOCTH WIEKTROMHTA K WEKTPHUSCKOH NPOBOIHMOCTH MPOMHTAHHOH 2eKTPpoiHTOM GyMari).

1. OTEOP IPOEB
Ordop npod -— no DOCT 2047,
2. AIITIAPATYPA, MATEPHAIILL, PEAKTHERI

2.1 Mna npoRedeHHA MCNLITAHHA NPHMEHASTCA CHeIyioIlad ANNApaTypa, MATEPHATE, PeakTHRE!

TEPMOCTAT WM CVIIMALALIE wkady, ofecneymEOIHA NojlepRaHMe TeMnepaTvpel (23 025,00 "C!

IMEKTPOAHAA Avelika A HIMEPEHWA WIEKTPHYECKOrD CONPOTHRISHHA (HIH  [IPOBOIHMOCTH)
WIEKTPOIHTA § BHIE 2IEKTPOIOE W3 miatiiiE no NOCT 13498, RKecTEO VEPeIUIEHHLIY HA CTE KNAHHOM HIH
APYTOM HIOTAMHOHHOM OCHOBAHKK, CTONKOM K AeHCTEHID 2NeKTpInTa;

HAMEPHTENLHOE VCTPOHCTRO, 00eCIEUMBAKILLIES HIMEPSHNE NOTHOM WIEKTRPHYSCKOrD CONPOTHRISHH
or 01 Oar o 10 KO8 WH noaHoH 3NeKTPHYSCKON npoBaasMocTh oT [ 102 Cu go 100 Cat ¢ 0THOCH-
TEALHOMH MorpemnocTei He Goaee 3 % npu wactore 100 kl'u ¥ panpasedny va waMepaemon ofbexkTe He
Gonee 60 mB;

WIEKTPOIHGE VCTROUCTRD © pelodadcomM Ha vacTote [O0 kl'n (depr. 1) mnA @asMepeimd 2eKTpHYeC-
KO0 COMPOTARTEHMA ([IPOROEHMOCTH) NPOMHTARHOH 2JISKTPOIHTOM SyMard 4 WISKTPOIHTA B OIMHAKOBEIX
VCIOBHAY TPH TespuepaType (25,025.0) "C.

Jlna Gyvaard WwHpHHol Go6HH 38 WM 1 DOolee SIeKTPOIHOS YCTPoHCTRO COCTONT H3 o0lle ro- e KTpona
C IHAMETPOM KOHTAKTHOH MOBEPXHOCTH (3922) MM W WeCcTH HIMEPHTENLHEY WIEKTROIOE C OHAMETPOM
KOHTAKTHOH MoBepxHocTd Easnoro ws gux (11,3050,05) s, 3aEnoueHHBy B OoSmHl H30naTop o
oOpaIVIOUIHY ONOK HIMEPHTENLHELY 2IeETPoR0E. JAHaMeTp KoUTAKTHON MOBERXHOCTH HEOIATOPA D0THeH
OLITEH panel DHAMETPY KOHTAKTHON NOBSPXHOCTHA O0WErD MEKTPOId HAH OLITE MEHELIE €MD He Goiee YeM
Ha 2 s, OOME M3 HIMEPHTEILHLIX ICKTPOIOR, NPeIHATHAYEHHLIR LA HIMEPeHHA WIEKTPHHYECKHX
OAPAMETPOR MEKTPOATA, PACTOIOAEH B TROMETPHYSCKOM LEHTPE KOHTAKTHOH NOBEpXHOCTH HIOAATOPA,
OcTansHEE MATE WEKTPOOOE, MPSIHATHAYEHHBE JITH HIMEPEHAA WEKTPHUCCKHY MapaMeTpon GVMard,
PACTOOAEHEL PABHOME PO OT UeHTPa USHTPATEHOTD MISKTPOAA Ha PACCTORHHH (1822) MM,

Mna ByMard WHPpHHOR GobHI MeHee 35 MM AeKTROAH0E VETPOUCTES COCTONT M3 0Dlera weKTpoaa
APAMOYTONBHON hOPMEL - ¢ PASMEPOM EOHTAKTHOMR momepxHocTH (02x24) siM B TReX HIMEDHTETLHBIX

Hanauue sdmumassaoe [MepeneysTes BoCHpEERa

L Magarensereo cTanaapron, 159491
£ HINMK Hasarenwcrio crangapron, 2K
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Cxema JCHTPOJHOTD FCTHHICTREA
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F o= pdfiugicia WEETPOES 2= yo rpu.‘llrrmr HEHTPOBEEA AUlEro ek ipoga w obecreaeHs

rpelyesor ypords ekTpoaaTe; J — obpaaue Gyaarn; 4 — oregperie o obpie.
§— nspnurop; § — HIMEPATENLH KE JAEKTROOM; 7 — Adextpoast; & — pybommka
pborpesy
Yepr. |

FISKTPOION © JHAMETPOM EOHTIKTHOH NORSPNHOCTH Kakooro w3 wux (11, 3020,05) ss, sakmioueHiLIx B
OGLUIHA W300ETOP ¢ PAIMepoM KOHTAKTHOH nobepxuocti (G0=22) sm, oGpasyIowHil ok Hase puTen I
WIEKTPOoAoR. PACCTOAHME MERIY USHTPAMH HIMEPHTENLHEY NWISKTPOLOR JTOEHo DLITe (1822) wm. Cpea-
HMH MIMEPHMTERLHEN 2NeKTPON NPpeIHATHAYEH ANHA HIMEPSHHA CONPOTHRISHNA IMeKTPOIHTA.

OOUIHE | HIMEDATERLHBE WICKTPOAR M3 Hepmapewmwed crand 12X15HS mnw 12ZXIEHIOT no
IOCT 5632,

Haonarop 13 opradddeckors creknia no NOCT 0667 wm TOCT 17622,

KONTIKTHAA NOGEPXHOCTE HIMEPUTEALALY HEKTPOOOR H W3OIATORE JOEHA HAXOAHTLECA B OOHOH
MAOCKOCTH, COTEIoHeHHe 0T MIOCKOCTHOCTH KOHTAKTHLIY mopepxHoctell obiuers snekTpoia W Dioka
HIMEPHTETLH LN 2MeKTRIOE HE Z0EHO TReBLIaTs [0 MEM. KOHCTPYELMA DAeKTPOI0 I Ha 0fecne-
UHEETE PABHOMEPHEN TIPHAHM KOHTAKTHRY NOBEPNHOCTEH H CODCHOCTE C OTKADHEHHEM He Donee 2 wMM.
Napgerne  WEKTPOAOE Ha HCWMTYeMEH  00pazen, oDecnevHBasMoe HMX  Maccod, O0EHe  OBITh
(0, 100,001 HF Ma. O0mul 32MekTPoL I0Eel BLITLE CHAbWeH YCTPOHCTROM, O0SCTIeYHERIOUIHM TIOIPVKE-
HHe 0Dpaiua HCNLITVEMON OyMard o 3aekTponuT. Jnd nomfepmanis aladHod TeMneparyphl obiHi
WIEKTPOL MOKeT OLTh cHalken pydamkoil oborpems;

peckH maboparopase obuero Hasiadedds no FOCT 24104 ¢ manbonslums npeme oM E3eeiuBaHH
2 T norpelmocTLe e Doaee 0,01 1

TepMOMETP PTYTHLI CTEKNAHHMBIT RadopaTopuelil no NOCT 28498 ¢ aHanasonos HaMepennd ot { oo
T "C | wewoi genenna 003 °C;

cTakanLl creianye mo F'OCT 353336, avectHmoctiio 0,1 u 1,0 am?;

yamku MbH (Metpr) no DOCT 23336 avamerposs [0 1 150w

INEKTROILENTRS o [OCT 14919,

CEKYHAOME;

ITHASHIAHKOAE 10 [OCT 10164, yma.;

Kamui wopacTeil no NOCT 4234 v

BooA gHCTHMponanaad mo FOCT 6704

MeHTADOPET aMMoHHg mo TY 6—08—01-397;

CIOMPT THIOELN PpEKTHOHKORNHEN ¢ Maccopoil KonmenTpammei 0% ries’ mo FOCT 5962*% wnn
CITHPT ITHIOBLIE PekTHORHKOGEAMHBT TeXxHHYecknil rcmell ouncTekd no OCT 18300,

3. NMOAroTOBEA K HCIIBITAHHED

31 Ha orofpaniinix nmpod OVMard NpA NoMOomH CIeiHaibiey Hoged (KOILUERLIN MPOCEdes,
BXOOALINY B KOMILIEKT GNeKTPROI0R) WIH EDYOHM CIOCOG0M BREPEENOT oDpasuel I8 Byaard wepHaoi

* Ha reppuropin Poconiickoil @eagepauun gedcreyer TOCT P S 1652—2000.
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38 My o Gonee quasMeTpoM Ha -2 MM MeHLIOE THAMETPA KOHTAKTHOH MOBePNHOCTH ODIETD e KTPOIa
C OTEEPCTHEM B HerTpe obpaaua auaserpost (1o-=18) su. dna Ovsard wupsuoi GobHie Memee 585 s
BhLIPEIOT ODPAIULL pazMepon (Glx22) su ¢ OTRepCTHeM (1o—18) MM B reOMeTPHUSCKOM UeHTRe 0OpadLea.
COCTARTAKT MHTLE OOPAIUoB, COCTOSLUIHY W3 OOHOTO, ABYY, TReX, YeThIPex o NarH caoen GyMard.
NonyekaeTca nng OVMArM WHPHHOH Medee 58 My MCIoAL30GATE JMEKTPOIH0E YeTPOICTRO, MpeIHazHAYeH-
Hoe 004 GyMard WHpHHeR 38 MM 1 Doaee, Npd yCIoEHH, YT0 KOOLUSRLIE ODPAIULl BRIPEROT HI JBEYX
OOA0COK, CAMKEHHBX BOTIIK.

3.2, DNeKTPOSHT FOTORAT CAEOYILIHM ODPaIoM:

B CTAKAHE BMECTHMOCTLED 1 osy® npy remneparype 6070 "C pacteopmor ( 100 040,05) r neutabopara
AMMOHHAA B (67323 ou' aTHASHrAHKONA W {30E5) ca? DUCTHETHPORAHIOH BOILL.

1.3 ¥ViaenhHoe aleKTPHYSCKOe COMPOTHREISHNE INEKTPOAHTA TPH TesnepaType (25,0£1,0) "C gonxuo
OETE OT TOO 20 S Ox-cu.

34, Hamepenue vIenbHOTO WeKTPHYCCKOTD COMPOTHRIEHHA (MPOROIHMOCTH) IEKTPOMHTE [1[0R0-
AAT TEOCAEe ONPefeficHNd KOHCTAHTE HIMePHTENEMLIX 3eKTposon. [nd 3Tore WX NpoMEIBAKT QHCTHILTH-
POBAHHOH BOIOH 1 IEa-TPH pald PACTROPOM KIOPHCTOTO KUTHA ¢ MOTAPHON KOHUSHTPALHEH YKEMBLTEHTR
(O, 00020, 0002 ) moae/au. JaTed B CTAKAH HATHEANT TAKOS KOMHYECTED PACTRODD XIOPHCTOND KAIHH,
GTOHED VPOREHL HWIKOCTH [PERLIAL BEpXHAN Kpall 20eKTpoR0E, NOMELLAKT B TEPMOCTAT M BRASRHH BAKT
OPH VEASAHHGH TeMneparype & Tevenue 10— 15 MM

FASKTPHYECKOS COMPOTHRASHME { K) HAH JIeKTPHYSCKYID NPOBOIHMOCTE | ) pacTeOpa XIOpPHCTOND
KATMA H3sepdoT nape tesmeparype (23,0100 "C. KoMcTauTy HIMEPHTEILHEIX 2exTpoaon [ K) o',
BEIMHCAAKT Mo popuyne

= (n
Y

rag # — ANeKTPHYeCKOE CONpOTHEIEHNE PACTBOP MIGPHCTORD Kaitks, O
f— YAEABHOE WICKTPHYECKOS COMPOTHRISHHE XIOPHCTOTO KATHA © MOJAPHOR KovuueHTpained
akmsaneHTa 0,01 Mok M npi Temneparvpe 23 "C, papaoe TOE 2 Oacw,
WK Mo hopsyae
| 2
B = e, {2)
Gp

rae {F — NeKTPHYUeCKad MPOROIHMOCTE XIOPHCTOTS Kankd, Cwu.
3a peIvaLTaT HCNLITANKHA NPHHHMAIOT CPedHes apHiMeTHYSCKOE BV NAPATIeNEHEY ONpeieieHuil,
Peawyiasrar okpyrasioT ao 0,001,
3.5, Nna onpegencHid: YISTEHOTO JAeKTPHYECKOrD CONPOTHETEHHA (IPOBOIHMOCTH) MIEKTPOMHT
(0] WIMEPHTENLHBIE DASKTPHOAL AYEHKH NPOMBIBAOT IHCTIUTHPOBIHHOHE BODOR, JaTeM 208 KTPOIHTOM,
OOCAE Yero ONVCKAKT B CTAKAW ¢ WIEKTPOOHTOM M BRUIEPEMEBANNT B TepMOCTATE MPH TeMOepatype
(250+£1.0) "C . rewenne (10£1) mun. JaTeMm NpoBOAST HIMEPEHHA.
¥ieauHoe WMeETPHYECKOe COMPOTHBIZHHE (POBOIHMOCTE) IEKTPOANTA [p) B OM-CAHTHMET AN

BEIMHCIOT 1o Gopuyie

0 I i (3]
K-G0 K
[ {;.- — ACKTPHHYCCKRA NPOEROIHMOCTL MeKTPINTA, ':_-M:,
R' == AMEKTPHYSCKOE COMPOTHEIEHHE MNIeKTPORHTA, (]‘rl,'
K — KOHCTAHTA HIMEPHTENEHLIX JNEKTRHOEDE, CM 0
3a PEYILTAT MPHHHMAIOT CpelHee apHdMETHYSCKOES TPEX NAPULTEILHLX ONpelene HHil, OKpYTIeHHOe
A0 Henonl YHCa.

4. NPOBENEHUE HCIIbITAHHI

4.1. lepea npopededres HCMETAHMN KOHTAKTHYR NOBERXHOCTE JNeKTPOLOE IPOTHPAIT CIIHPTOM.

4 2. Henwmanus nponomaT npd Tesneparype (25, 025,00 "C. dna nojfepxanma Saaiioll reMnepa-
TYPR MOMET OPHMEHHTLCH TEPMOCTATHRPOBAHME WIBKTPOOHOND VCTPOUCTEA B CYLIWILHOM 1ikadwy diud
OBOrPen BOTIYNOM TYTeM EHPKVASUHA erd Yeped pyballky TenaoHocHTeNd B3 TepMOCTATA.
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4.3, Henwmyvesble obpailsl NOCASIoBEATENEHS IOMEWAINT B Yawey THna YEBH ¢ anektpoantom M
BhigepaHEoT B Tevende (60,0210 sl npu Temneparype (23,015,0) "C.

4.4, [MponuTadveli obpazel NOMELUAINT HA ODUWIAH WIEKTPOL TAK, YTOo0R MERIY CHOEME OyMary He
ORNO OVIEIPEKOE BOo3oyxa. B oToepeTre B menTpe obpaiua BHOCHT NPH MOMOUTH CTEEIAHAON NanodKEH HIM
OUOSTKH HeCcKONLES Kanelh WIeKTPOIHTA, YToDh H30e#aTh OOpPAI0BAHHE TYIRPLKOBR DOTIYVEA Mexny
OOUIHM ITEKTPOAOM H HIMEPHTEIEHLEIME WeKTPpodasi. [1oche 3Toro CTABAT HIMEPHTEALNLE WIEKTROAL
EOHTAKTHON NOBEpXHOCTEID Ha obpa3el Tak, YToos HCKIOUATE 0DPaZ0BaHHe AVILIPLKOE BOATYYD W Uepes
(15.0210,0) sun NPORGIAT HAMEPSHHUE WIEKTPHMECKOro COMpPOTHRIZHHUA (MPORGIHMOCTH) MPOMHTaHHOTO
obpeana Mexay obLHM WIEKTROA0M 18 KA TLIM HE TETH HiIMEPHTEILHELY MIEKTPOLOE M WIEKTPOIHTA MeXmy
OOIUHAM. JNEKTPOIOM H UeHTRUTEHBIM HIMEPHTEILHBIM 2NMeKTpoaos. npu dactoTe 100 klu. HMasmepends
APOBOIAT L0A OOHOP0-, IRYX-, TPEX-, YeTHPEX- M NATHCIOHHEY obpasion DyMard.

4.5, NonyckaeTed NPONETEY obpazios NPpoBoIdTE Ha obues aekTpote. [IpH nponuTee o0paiins,
COCTOALMY M3 JBYX MOTORMHOK, HX MOMELHAKT HA WIeKTPOI TAK, SToDR MONORHHKH PACTONATATHCE BOTRIK,
C 3a30p0oM He Bodee s, HaMepuTelbHbe 3eKTPpoIi He Q00 HE DOTalaTh Ha CTHE NOA0BRHOK 0Dpailia.
Mesay cnoase 00paiuon ¥ KOHTAKTHOR NOBEPXHOCTER WIEKTPOOOR M B WIeKTROIATE T MIMEPHTE ML=
HLIMH WTEKTPOIAMH He IOUKHO OLITE NYIHPEKOD BOIIYXA.

5. ObPABOTRA PE3YIILTATOR

A1 KosdubuopedT 3IeKTPHYECKOro COMPOTHRIeHNS Oyaary (p) onpeleddaoT oo dopsyie

R (4)

rog R'-:_ H RJ <= CORNPOTHRERS A HS ﬁ!."!'.l;er W MPOMHTRIEIILEDD 28 JeKTRONWTA, O
R, = Ry — Ryl (3]

E=R.—R

] rk wlir

(6]

roge f. 9 K, - naubonee BEPOATHOD IHAMEHHE COMPOTHAACHWA MATHCAOHHOTD odpaila OvMard M
COOTEETCTRYIHULTO CNOHA NPONHTHBAOLIEND e WIekTpoauTa, O
Ry, 0 & — NOTPELIHOCTE OOPEICIEHHA CONPOTHOACHHA DYMAard B JMeKTPOAHTA, BHOCHMAA JIeKT-
PO BIM YCTPOHCTROM.
52 Suadenna K R R, w R, onpeneadswrcd N0 peIyNLTATAM NPOBEISHHBIX HIMEPEHHA
rpafiaecks MIH PACUETHRIM TYTEM.
521 Ipaghuweckoe onpedeienue
52 L1 [lo cpenmms aprdiMeTHUHECKHM THATEHHAM MEKTPHYSCKOID COMPOTHRIEHMA DYMArH, HiMe-
PAEMEIM HA IATH HIMEPHTEIEHLX WIEKTPOAAN, CTRPOAT IREHCHMOCTE CONPOTHRASHHNT DVMAry o7 “HCIa ee
CAGEE B HaMepAeMoy obpaiie = R (n) — vept. L
320120 [Mo peaynbrataM HasMepeHis CONpOTHARREHHA CIA0d JMeKTPOIHTE, COOTRETCTERVIOIETD YHCTy
cnoens Gymar, CTPOAT FBHCHMOCTL = & (n)
5213 [Mpasee nNpopoidaT 10 NepecededHdd © OChIo OpauHAT. [lo TouKasm mepecedeHHs C OChLED
onpensisoT £, 1 &,
3214 M3 rpamika onpenenawt f, 0 f,, COOTRETCTRYIOMIME HANDOIEE BEPOATHOMY IHAYMEHHNID
CONPOTHETEHHA MATHCI0HHOTD obpadiia HyMard H CoOTBETCTRYIGILETD CAOH ANEKTPONHTA.
5.2.2. Pacwemnoe onpedesenie
JapHoHMocTh K 0 R or yucia cooes BysMard B obpaduas oniceHBacTed YPABHEHHEM

¥=4a+ b (7]

FOE ¥~ CPEAHee ApMPMEeTHYeCKoe IJHAYEHHE WEKTPHYECKOrD CONPOTHRMSHMA A-croer DyMard, onpe-
DEAAEMOe Ha ITHTH WIEKTPOIAN M COOTHETCTHYIOIMEND COA anekTponyta, K, u &
@ == YHACTOK, OTCEKACMELN NPAMOH HA OCH opaMHaT K, win £ (MorpeiiocTh, BHOCHMAA JIeKTO-
IHLIM YCTPORCTIOM ),
X == UHCAO CA0en DyMard o oDpasuax {#);
b = TAHFEHC YTIa HAKTOHA NPAMOH K 0CH abcliHce,
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[pH yHche naMepae by O0PAsLOE {=3), COCTORMMY 1T R-cnoes Dvsard (1.2, ., 3) a v B BelUHCAR DT
A5 BYMATH B UIEKTPONATA No hophiyvmam:

5

55'?_1.*__ IS5x, 5, ()
a = "
50
SEx y,—15 %. ¥, (9

MoacTapue nonydeHnse 3HA4EHNA ¢ W b aag Gymarn W anexTpotiTa & (7), onpenenmior R R R,

u R
all
3.3 3a peayneTar MCNLTANASE BPHHHMADT 3Ha%eHHe Ko peupeTa WeKTPHYeCKors ConpoTHRE-

HMA, onpedenaesoe no (4), oxpyraenyoe oo, 1.
OTHOCHTEILHAS MOTPEIIHOCTE ONpemeield KoxHpGHUHENTa JNeKTPHNMECKOrD CONPOTHRIEHAA He

npepuiaeT 6 % npH QonepHTE Lo BepodTHoCTH P = 0,93
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HHDOPMAIHOHHBIE JAHHBIE

. PAIPABOTAH H BHECEH MunucrepctaoM aecnod npomuniieanocrd CCCP

2. ¥TBEPA/IEH H BBEJNEH B ,LI,EﬂCTHHE [ocTanornemnes KOMHTETE CTANIAPTHIANER H MET OJI0IHE
CCCP or 27.12.91 M= 2208

. B3AMEH I'OCT 1278377

Lad

4. CChLMOYHBIE HOPMATHBHO-TEXHUMECKHE NOKYMEHTEI

DBparauerne HTHE, wa koropsil sann. cosnka Himep nynsra
MOCT 423477 21
FOCT 363272 21
MOCT  5962—67 21
[MOCT 670872 21
MOCT ko47—83 1
MOCT 1H64—T3 21
FOCT 1066790 21
[OCT 13495—T4 21
MOCT 1491983 21
FMOCT 17622—72 21
MOCT 183M—87 21
MOCT 24104—88 21
MOCT »5336—482 21
FOCT 2R495—% 21
Y a—08—01—397 21

5. NEPEH3JIAHHE. Hoatps 2000 r.

Peaswrop M. H. Maxcawoso
Texnnuecsnit peaakrop A K. Hprodeean
Koppektop 8 £ Hecmepona
Komusmrepnas seporka OO0 Peifnecd

Han, anw. MNe 32354 o 14072000, Cgano & vabop 4.1 1.2000. Moearncane o nevars 08 E 22000, Yoo pew.n, 0,95 ¥a-nao.x, 0,60
Tupax B 2w C 6434, 3ax, 416
HIIK Higavesscrio crannapros, 107076, Mocksa, Romoseansib nep., 14
Hafpana w ormewarana 1 HITE Hapamenscrse cmogaprin:
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