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BBegeHne

WNamepeHne conpoTUBNEHUS U pacyeT yaerlbHOro CoNpoTUBIEHUSA Hapaay C U3MEPEHUEM 3MEKTPUIECKO-
ro HaNPSXKEHUA N TOKa OTHOCATCA K (hyHAaMeHTambHBIM 3aAa4am 3MeKTPUYEeCcKUX U3MEPEHUA.

YaenebHoe conpoTuUBeHne ABNAETCA SMeKTPUYECKOil BeNIMYnHON, MeHsiioLelics 6onee yem Ha TpuauaTh
NOPAAKOB 3HAYEHMWIA OT NPOBOAALLMX METANSOB A0 NOYTU aBGCOMIOTHBIX U30NATOPOB.

NamepeHns conpoTUBNEHUsI MaTepuarnos OCHOBaHbI Ha 3akoHe OMa st NOCTOSAHHOIO ToKa M MrHOBEH-
HbIX 3HAYEHWIA NepeMeHHOro ToKa B MPOBOAHUKAX (MeTannbl, yrnepoabl uT. 4.).

Mpu ncnonb30BaHUKM NepeMeHHOTo Toka Ha pesybTaThl UCMbITAHWUIA MOTYT BIIMATb eMKOCTHOE U UHAYK-
TUBHOE peaKkTUBHOE CONPOTUBIEHWE, 3aBUCALLIME OT YacTOThl, B CBA3M C YEM HaLMOHambHbIE 1 MeXayHapoa-
Hble cTaHAapTbl OGbIMHO NMPOBOAAT M3MepeHUe CONPOTUBIEHUA TBEPALIX MaTepuarnos Ha NOCTOSAHHOM TOKe.

BonbLUMHCTBO HeMeTannmoB (NacTMaccsl U p.) ABMSHTCA NoNMMepami 1 NpoBoAHNKaMu MoHoB. Mepe-
MeLLieHe 3apaa0B MOXeT 3aBUCETb OT CUIbl BO3AECTBYIOLLEro 3MeKTpUYeckoro nons. NMomMmumo nsmeputensb-
HOrC TOKa CYLLECTBYET 3apAaHbIi TOK, KOTOPbIN NONAPU3yeT U/UMNW 3MEKTPOCTaTUYECKU 3apskaeT Matepuarn,
YTO NMPOSABNAETCS B aCUMMNTOMATUYECKOM CHKEHWUN M3MEPUTENBHOIO TOKa CO BpeMeHEM U BbI3bIBaeT U3MeHe-
HUSI CONPOTUBMEHNS. ECrn 3TOT achhekT UMeeT MecTo, pekoMeHayeTCs MOBTOPUTL U3MePEeHUs Nocne uctede-
HIA BPEMEHM YCTaHOBIEHNSA NoKasaHuWii, NCnonbaysa oBpaTHYH NOMSAPHOCTL A USMEePEHUs Toka U ycpeaHsist
MonyyeHHbIe sHaYeHNs.
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HAUUWOHANbHBLIN CTAHOAPT POCCMUMUCKOW WGEOEPALMUMU

AneKTpocTaTuka
Yactb 2.3

METOAbl ONPEOENEHUA 3INEKTPUYECKOIO COMNPOTUBIEHUA TBEPAObIX
MNOCKUX MATEPUANOB, UCMONb3YEMbIX C LENbIO NPEOQOTBPALLEHUA
HAKOIMJIEHUA 3NEKTPOCTATUYECKOIO 3APSAO0A

Electrostatics. Part 2.3. Methods of test for determining the resistance and resistivity of solid planar materials
used to avoid electrostatic charge accumulation

Data BBegeHna — 2012—01—01

1 O6nactb NpMMeHeHus

HacTosiuii ctaHgapT ycTaHaBnmMBaeT MeToAbl onpeaerneHns anekTpuiyeckoro ConpoTMBIeHUA U yae lb-
HOro COMPOTUBNEHUSI TBEPAbIX NMIOCKUX MaTepuanos, UCMOMb3YeMbIX AN MPeAcTBPalleHUsl HakomnneHus
aneKTpocTaTUYeckoro 3apaaa B avanasoHe ot 104 4o 1072 Om.

2 HopmaTuBHbIe CCbINKN

B HacTosLeM cTaHAapTe NCNofb30BaHbl HOPMaTUBHbBIE CCLISIKU Ha creayoLwme cTaHaapThbl:

FOCT P 50344—92 (M3K 167—64) Mamepuarnbi 21ekmpou30isyuoHHbie meepobie. Memo0ds ucribi-
manuli 851 onpedeneHusi conpomusieHus uzonsayuu (M3K 60167:1964, MOD)

FOCT 6433.2—71 Mamepuaribl 21eKmpou3onsyuoHHbie meepobie. Memoodb! onpedeneHus anekmpu-
YecKo20 COoMpomusIeHUs] rnpu rnocmosiHHOM HarpspkeHuu (MOK 60093:1980 «Mamepuaibl 351eKmpousons-
UUOHHbIe meepdbie. MemoOb! usMepeHus y0esibHO20 COBLEMHO20 U MOBEPXHOCMHOZ0 COMPOMUBIIeHUS»,
NEQ)

lTpumedaH ue— [lpunonk3o8aHuu HacmMoAWUM cmaHOapmom yenecoobpasHo npoeepums delicmeue CChbi-
1104HBIX cmaHOBapmos 8 uHgopmayuoHHOU cucmeme obLeeo Monb308aHUS — Ha oghuyuansHom calime ®edepanbHoz0
azeHmemea o MexHU4yecKomy pezynuposanuro U Memporoeuu 8 cemu VIHmepHem unu ro exezo0Ho usdasaemomy
UHGOPMaUUOHHOMY yKasameino «HayuoHansHbie cmandapmbi», Komopbil orny6nukosaH no cocmosHuio Ha 1 siHeaps
mekywe2o 200a, U 110 COOM8eMmMCmMaYyUUM EXeMEeCAYHO u3dasaeMbiM UHDOPMaULOHHbIM yKazamersaM, ornybrnuKosa-
HbiM 8 mekyw,em 200y. Ecnu ccbinoyHeili cmaHOGapm 3ameHeH (U3SMEHeH), Mo pu 1ob308aHuU HacmoswuM cmaHoap-
mowm cneByem pyKko8odcme08amaCsl 3aMeHAULUM (UBMEHEeHHbIM) cmaHOapmom. Ecnu cebinoyHbili cmaHOapm ommeHeH
6e3 3aMeHbl, MO M10110XKeHUe, 8 KOMOPOM OaHa CChiflka Ha Hee2o, IPUMEeHSeMCS 8 YaCmu, He 3ampazusaiouleli 3my cCbinky.

3 TepMuWHbI U onpeaeneHus

B HacTosWeM cTaHaapTe NPUMeHeHbI criegyroLne TEPMUHBI C COOTBETCTBYOLLUMUA ONpeaeneHUaMn.

3.1 o6beMHoe conpotuBneHue (OM). OTHOLIEHWE 3SMEKTPUYECKOrO HaMPSHKEHUA MOCTOSHHOMO
Toka (B) NPUNOXEHHOro K ABYM 31eKTpodaM, PacrnofoXeHHbIM Ha ABYX (NPOTUBOMOJSIOXKHBIX) MOBEPXHOCTAX
obpasLa, K ycTaHOBMUBLUEMYCS TOKY (A) Mexay anekTpoaamu.

3.2 obbeMHoOe yaenbHoe conpoTtusneHune (Om - M): OTHOLWIEHWE HAaNPSXXEHHOCTN NOMISA MOCTOSIHHOTO
Toka (B/M) K NNOTHOCTY ycTaHoBMBLLErOCA ToKa (A/M2) B MaTepumarne, KoTOpoe paBHO 06 beMHOMY CONpoTUBIE-
Huto ky6a o6pasLa maTepurana co CTOPOHON, paBHOW eanHULLE ANUHBI.

U3panne opnumnansHoe
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3.3 noBepxHocTHoe conpoTuBneHue (Om): OTHoOLWEHUE NOCTOAHHOro HanpskeHus (B), NpUnoxeH-
HOTO K ABYM 311eKTpoAaM Ha NoBepxXHOCTM 0bpasLa, K TOKY (A) Mexay snekTpoaamu.

3.4 noBepxHoOCTHOe yaenbHoe conpoTuBneHue (OMm): MNMoBepXHOCTHOE yaensLHoe COnpoTMUBEHUE
paBHO MOBEPXHOCTHOMY COMPOTUBIIEHNIO KBadpaTa Ha NoBepXHOCTM obpasLia, Co CTOPOHOW, paBHOM paccTost-
HUIO MeXAY aneKTpodammn Ha ABYX NPOTUBOMOOXKHBIX CTOPOHAX 3TOro KsagparTa.

3.5 usMmepuTenbHbIN anekTpoa: poBoAHMK onpeaeneHHon hopMbl, pasMmepa 1 KoHdUrypawuum, KoH-
TaKTUPYIOLLMIA C NCTIbITbIBAEMbIM 06pasL oM.

4 YcnoBusi UCNbITaHUN

WcnbiTaHWs 31ekTpocTaTUieckUX CBOMCTB MaTepuanos NPOBOAAT B OnpeAeneHHbIX YCNoBUsAX, XapakTe-
pU3yeMbIX TeMMepaTypoil U OTHOCUTENbHON BNaXHOCTbIO OKpyxaroLen cpebl. BelGop cOOTBETCTBYHOLLMX
YCMOBUIA ANS UCTIbITAHWIA onpeaensioT B 3aBUCUMOCTM OT TUNa MaTepuana (TeXHUYECKMEe XapaKTepucTukum) 1
YCMOBWUA €ero npuMeHeHUst (Hampumep, HU3Kasi BnaxHocTs). O6pasubl NoAaBepralT WUCMbITAHUAM B
YCTaHOBMEHHBIX YCIIOBUSX MPUMEHEHUS.

MpeaBapuTenbHoe BhiAepXUBaHNE MOXET BbiTb HEOBXOAUMO C Liefbio HeJonyLeHUs addekTa kopob-
NeHus, NoABMSAOLLErOCs Noche npoLecca OTNUBKM AN HEKOTOPbIX MNacTMKOBEIX MaTepranos Unn Npu cyLuke
nepen UCNbITAHUAMM.

BblaepxuBaHue 06bI4HO OCYLLECTBSAOT B YCMOBUAX, OTNUYHBIX OT YCMOBUIA UCNBITAHUA.

[0ns npoBeaeHUs UCMbITaHUA NPUMEHSIIOT CYLUMTbHbIE MEYM UM KNIMMaTUYecKue kKamepbl, OCHalLeHHbIe
CUCTEMO MPUHYAUTENLHON LMPKYNSUMM Boagyxa. [omnonHWTenbHbie pekoMendauuu cogepxartcs B
MK 60212 [1].

5 Bbi6op MeToga UcnbITaHUN

Mpu BbIGOPE MeTOAA NCNbITAHWI CNeayeT PYKOBOACTBOBATLCA Cleay WM peKoMeHAaLUAMM:

a) ecnuauanasoH 3MeKkTPUYecKoro ConpoTUBEHNA NCNBITYEMOro MaTepuana U3BecTeH, TO MPUMEHSIIOT
COOTBETCTBYIOLLNE METOALI N3MEepeHnsa, NnpuseaeHHbIe B HacToAWEeM cTaHAapTe;

b) ana maTepuana c 3apaHee HeM3BECTHbIM YAellbHbIM CONPOTUBIIEHNEM HAYNHAIOT USMEPEHUSA C NPU-
MEeHeHWs MeToA0B UCNbITaHUIA NPOBOAHUKOB, YKasaHHbIX B pasaerne 6. Ecnu nposeaeHve nsmepeHuin HeBo3-
MOXHO UMY NOSyYeHHble pesyrnbTaThl BEIXOASAT 32 paMKU JOMYCTUMOro AvanasoHa, pesynbTaThl UsMepeHun
NPU3HAIT HECOOTBETCTBYIOLLMMN U UX HE NPUHUMAIOT BO BHUMaHue. B aTom cnyyvae uamepeHue TBepabIX
3NeKTpocTaTU4ECKU paccenBaloLLnX MaTepuarnos NOBTOPSIIOT B COOTBETCTBUN ¢ pasaenom 8. Ecnu pesynbTta-
Tbl M3MEPEHWUN BLIXOAAT 3a paMKku [OMNYCTUMOro AuanasoHa, TO MPOBOAAT MNOBTOPHbIE W3MEpeHus B
COOTBETCTBUN C pasaenom 7.

6 WN3mepeHue conpoTMBneHns TBepAbIX NPOBOAHUKOB

N3mepeHne conpoTuBneHns TBepAblX MPOBOAHWKOB (HEMeTannoB) NpoBOAAT B COOTBETCTBUM C
NCO 3915 [2] ana nnactuka unu UCO 1853 [3],, UCO 2951 [4] — Ans pesuHbl.

[nsi ceepxnpoBoAALLMX MaTepUanos U3MepeHne KOHTaKTHOro CONPOTUBEHUSA NPOBOASAT C UCMONb30Ba-
HUeM MOCTOBOro MeToAa usmepeHust Bo U3bexxaHue HENMHENHOTO pacnpeaeneHus noTeHuMana Ha o6pase.
OCHOBHBIM N3MepAEMbIM NapamMmeTpoM SIBMAETCH TOK, poTekatoLmin Yepes obpasel, onpeaensownin pacceu-
BaeMyto MOLHOCTb ANs NpeoTBpaLLeHUsl 3HaUNTENbHOro Harpesa MaTepuana.

7 U3mepeHue conpoTUBMEHUs TBepAbIX U3ONATOPOB

MamepeHne conpoTUBNEHUst TBEpPAbLIX W3OMSTOPOB NMPOBOAAT B cooTBeTcTBUM ¢ TOCT 6433.2 un
FOCT P 50344 — pnsa nnactuka unu MCO 1853 [3] — ans pe3uHsbl.

[nsi HeKOTOpPbIX N3ONATOPOB 3HAY€HWE MOBEPXHOCTHOrO COMPOTUBIIEHUS MOXET ObiTb 3HAYUTENLHO
MeHbLLE COMPOTUBIIEHNS CKBO3b MaTepuan us-3a Hannums adpdekra agcopbumm BewwecTs, HanpUMep Boabl,
npyv 8TOM BOSMOXHO CyLLECTBOBaHUE HENMHEWHON (DYHKLMOHANLHON KOppensauuM Mexay npunoXeHHbIM
Hanps>KeHneM 1 NpoTeKaroLLMM TOKOM. B cBA3K € 3TMM NOBEPXHOCTHOE U 06 LEMHOE CONMPOTUBNEHUA TBEPALIX
N30MATOPOB U3MEPSIOT NPU onpeaereHHbIX yCrnoBusx (npu HanpsxeHun 500 B u BpeMeHW ycTaHOBNEHWUA Noka-
3aHWIA 1 MUH) C UCMIONBb30BaHMEM 3aLLMTHBIX 3N1EKTPOAOB.

2
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s npoBeaeHs UCTIBITAHUIA XuaK1Ee, OKpaLLIEHHbIE UMW HAMBINEHHBIE KOHTaKTHbIe 3NeKTposL! He Npu-
MeHsIIoT. BMecTo HUX B KaYecTBE KOHTaKTHOrO MaTepuana pekoMeHayeTcsl UCMomnb3oBaTh NPOBOASLLYO
PE3NHY.

8 M3smepeHue conpoTUBnNEeHUs TBepAbIX paccenBaloLWMX MaTepmuanoB

M3mepeHns conpoTuBEHUs TBepabIX MaTepunanos, ICNONb3yeMbIX A4 npedoTBpalleHna HakonneHna
3JTIeKTpoCTaTU4eCKoro 3apaga, NnpoBoAAT B COOTBETCTBUM C HXKeNnpuBeaAeHHbIMU yKa3aHUAMN.

8.1 CpeacrtBa U3MepeHUs conpoTUBIIEHUSA

B kavyecTBe cpedcTB U3MepeHUs CONPOTUBNEHUS MPUMEHSIOT N3MEPUTENb COMPOTUBNEHNS (TEpaoMm-
MeTp) UNN UCTOYHUK MUTAHWUA 1 amnepMeTp ¢ NapameTpamu, obecneunBaroL MMM N3MepPeHNst CoNpoTUBINEHUS
c norpewHocTbio = 10 %.

Mpwv npoBeAeHUN NCNbITaHUI AOMKHBI ObITb MPUHATHI MEPbI MO CHUKEHUHO 3MEeKTPUYECKO A ONacHOCTH.

Ecnu B ncnonb3yemom Ans nsmepeHunsi 06beMHOro ConpoTUBIIEHUS TEpAOMMETPE He NpeaycMoTpeHa
PYHKLMSA CHMTEIBAHWS TOKA, TO B USMEPUTEITBHON CXeMe NMPUMEHSAOT aMnepmeTp C AManasoHOM U3MEepPeHUin oT
10 nkA oo 10 MA ¢ TouHOCTbIO = 5 %.

BbixoaHoe HanpsikeHWe AoMmkHO cocTaBnaTb 100 B + 5 % ana uameperuin conpoTtusnerns 1-108 Om u
B6onee n10B =5 % ans 1- 10 Om 1 MeHee.

Pabounii AnanasoH gomkeH 6biTb pasHbIM (1 - 103—1 - 1013) Om.

8.2 KoHcTpyKLUA aneKkTpoaoB

OneKTpodbl AOKHBI COCTOATb U3 MaTepuana, KoTopbld obecrneunBaeT NNOTHBIN KOHTaKT C MOBepX-
HOCTbIO UCNBITYeMOro obpasLa 1 He AoMyCKaeT CYLLECTBEHHOTO UCKXKEHWS 3HAYEHUIA U3SMEepeHUIA B pesynbTa-
Te gobaBneHns CONPOTMBIIEHWUA CAMOro 3/1eKTpoAa Ui 3arpsisHeHNs UCNbITyemMol noBepxHocTW. MaTepuan
3MeKkTpoAa AoSMKeH ObITb yCTONYMB K KOPPO3UM U He BCTYMNATL B XUMUYECKYHO peakuuio ¢ matepmanom obpasua.

[nsa nposeaeHns nsMepeHnii NCNoMb3aykoT 3NeKTPoAbl, KOHCTPYKLMS KOTOPLIX MPpUBEAEHA B HACTOSILLIEM
cTaHgapte. [ina onpegeneHns 06 beMHOro CONpoTUBIIEHNS pacCcenBaroLLMX MaTepuaos NCNOb3YHOT KosbLie-
Bble 3MeKTPoAbl, UMeloLLMe JOCTaTOMHOE NPOCTPaHCTBO MeXAy LeHTpanbHbIM (M3MEPUTENbHBIM) U KoMbLie-
BbIM (OXpaHHbIM) KOHTaKTamu Ans MUHUMU3aLUM 6nyxaaroLWnX napasnmTHbIX TOKOB.

MpomexyTok g AormkeH 6biTb paseH 10 MM (CM. prUcyHOK 9).

8.2.1 AnekTpopn ANA U3IMepeHUA NOBEPXHOCTHOro CONPOTUBMEHUA

KoHCTpyKLUnsa anekTpoda (Aatyuk 1) npeactasnseT cobol LeHTparbHbiA AUCK, OKPYXKEeHHbIA KOMNbLIOM 13
MpoBoAsiLLero Matepuarna, KoTopblil KOHTaKTUPYeT C UCNBITYeMbIM 06pa3LOoM (CM. pUcyHOK 1).

KoHTaKkTHasi ToBepXHOCTL MaTepuana AoMmkHa UMeTb o6beMHoe conpoTusneHne meHee 103 Om, npu
NCTMbITAHWUU Ha YUCTOM, HepXaBeoLLeM, MeTanIn4eckom (He antoMUHMEBOM) NMPOTUBO3NEKTPOAE NPU NPUNo-
XEeHUW ncnblTaTensHoro HanpsbkeHus 10 B.

WcnbITyemblin MaTepuan AomKeH BbITb NOMELLEH Ha U30MMPYIOLLYIo NoACTaBKy (cM. 8.2.4).

8.2.2 3nekTpoAbl ANA U3MepPeHUsi 06BEMHOro CONnpoTUBNEHUA

YCTpoNCTBO COCTOUT U3 ABYX SNEKTPOAOB, PACMONOKEHHBIX HA Pa3HbIX CTOPOHAX UCTILITYEMOTO MaTepu-
ana (cM. pucyHok 3). KoHCTpyKL A BepXHero anekTpoda (aatyumk 1) npeacraBneHa Ha pucyHke 1.

HWKHWI anekTpoa (AaTymK 2) 4oMmKeH OblTb YACTON, HEpXKaBetoLed, MeTanIM4eckoi (He antoMMHUEBOIA)
MAacTUHOW, 4OCTAaTOMHOO pa3Mepa Afs Toro, 4To6bl 6bITb NOACTaBKOW UCMLITYEeMOro o6pasua. [latumk 2 aon-
XeH 6bITb 06opyaoBaH NOCTOSHHO NOAKTHYEHHBIM COeAUHEHWEM (Hanpumep, LITENcebHoe rHe3ao, Knenat-
Hoe coeauHeHue).

MpumeyaHune— McnonbaoBaHne 3axnMa TMNa «KPOKOAUI» He PEKOMEHAYETCSI.

AnekTpoa A0 U3MepeHWUA AoMmKeH BbiTb MOMELLEeH Ha U30NUPYIOLLYIO NoAcTaBKy (M. 8.2.4) unu ObiTb
OCHallleH 9KBMBaNeHTHbIMU U3OMMPYIOLWLUMK MOACTaBKaMMU.

8.2.3 YcTpoicTBO AN U3MEpPEeHUA CONPOTUBIIEHUSA K 3a3eMIIsieMOM TOUKe U CONPOTUBIIEHUA TOU-
Ka —Touka

YCTponcTBO ANA U3MEPEHUA COCTOUT U3 OAHOTO (CONPOTUBIIEHWE K 3a3eMIsieMOi Touke) Unn AByX
(conpoTrBneHne Touka — TOYKa) 3NeKTPoAoB (AaTuuk 3), coaepxallmx AUCK U3 NPOBOASLLEro MaTepuana,
KOTOpbI 0BecrneynBaeT KOHTaKT C UCNbITbIBAEMbIM MaTepuanom (CM. pucyHok 4). NMpoBoANMMOCTL NOBEPXHOC-
T MaTepuana AomkHa ObiTb AOCTaTOYHOW, YTOBOLI ABa AaTuMKa, PacnoNIOXKEHHbIX Ha MeTannMueckoi
NOBEPXHOCTM, UMENN CONPOTUBAEHNE TOUKa — TouKa MeHee YeM 103 OM npu HanpsikeHum 10 B.

McnbiTyemelin MaTepuan noMeLaoT Ha 30NMpYIoLLYH0 NOACTaBKY (CM. 8.2.4).
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8.2.4 MNMopcTaBKa ANA UCNBITAaHUIA

WUcnbiTaHne maTepuana ocylecTBAAI0T Npu HanpsxkeHun 500 B Ha nnockoi rnaakoi noacTaske ¢ nosep-
XHOCTHBIM COMPOTUBNEHWeM Gonee 1013 Om B cooTBeTCTBMM co cTaHaapTamn FOCT 6433.2u FTOCT P 50344.
Pasmep noacraBkv A0OIDKeH NpeBLILLAaTL pasMep MaTepuarna MUHUMYM Ha 1 CM C KaX0W CTOPOHbI, TONLWWHA
NnoAcTaBKM AOMKHA ObiTb HE MeHee 1 MM.

8.3 MNoproroBka o6pasyoB

Mpu noaroToBke 06pasLOB YYATLIBAIOT XapakTepUcTUKM MaTepuana. MoaroToBKy U MapkupoBaHue
0bpasLoB He crneayeT NpousBoaAvUTb B NOMELLEHUW, Tae NPOoBOAAT uaMepeHusa. Ecnu Touku NpunoxeHus
3MeKTPOA0B BN NSMEHEHbI, 3TO HeobXoanMOo ykasaTb B oT4eTe 06 uamepeHusax. Mpu nsmepeHUn nNosepx-
HOCTHOTO CONPOTUBIIEHMSA NOBEPXHOCTL HE A0MKHA OUULWATLCA, €CNIN 3TO HE NPefyCMOTPEHO UM corflacoBa-
HO. [ANa MAHUMM3A LN BO3SMOXXHON BEPOATHOCTM 06pa3oBaHns NyTEN YTEUKUA TOKOB, UCKaKAOLLUX pe3yribTaTbl
N3MepeHUi, NpUNoXeHe 31eKTPOAOB K MaTepuany U MOHTaX UX B CXeMe U3MepeHus crieyeT NpoBOaUTb
aKKypaTHo.

O6pasLibl AOMKHbLI UMETb NPOCTYI0 reoMeTPUYECKYHO (hopMYy: MPAMOYTofbHYIO CO CTopoHaMu (8 x 12) cm
NI KPYTITYHo € AnamMeTpoMm He meHee 11 cm.

Ecnu He oroBopeHo UHoe, UCNbITaHue NPoBOASAT Ha Tpex obpasuax MaTepuana. O6pasLbl A0MKHbI UMETb
YeTKYI MapKMpPOBKY.

8.4 NpoBepka paboTocnocoGHOCTU YycTpolcTBa AN U3MEpeHUss NOBEPXHOCTHOTO

CONpoTUBNEHUA

8.4.1 lMpoBepka paboTOCNOCOGHOCTU YCTPOMCTBA ANA USMEePEHUIA NPU HUXHEM Npeaene conpo-
TUBRNeHUA

YCTPONCTBO ANsA U3MEPeHUA AOIKHO COOTBETCTBOBATb pasmMepam 3MeKTPOAOB, ONMcaHHbIX B 8.2.1, 1
nmeTb 20 nHAUBUAYanbHbLIX MeTanIMueckux NoLWanokK, KOTOPble KOHTaKTUPYIOT C LIeHTparnbHOM (BHYTPEeHHe )
MOBEPXHOCTbIO 3nekTpoAa U 20 MAEHTUYHBLIX NAOWAAOK, KOHTAKTUPYIOWMX C KOMbLOM (BHELUHUM Kpaem)
MOBEPXHOCTU 3reKkTpoAa. YCTPOUCTBO AOMKHO coaepxaTb 20 peanctopos conpotusneHmneMm 10 MOm + 1 %.
Kaxabli pesncTop AoIKeH CoOeIMHATL OTAeNbHbIe BHYTPEHHWE 1 BHeLUHWE Nnowaaku (CM. pucyHok 5). Mate-
pUanycTpoicTea Npu UcnbITaHum HanpshxeHnem 100 B gonxeH MeTs 06beMHoe conpoTuaneHue 108 Om mex-
4y ABYMS psiiaMuy NrnoLwanok, He CoeAUHEHHbIX Pe3nUcTopamu.

Mepen ncnbiTaHneM yCTPONCTBO NPOBEPAIOT cneayoLwmmM o6pasom:

3neKTpoa, onncaHHbIN B 8.2.1 coeauHsAIoT ¢ naMepuTebHEIM 060pyaOBaHMEM B COOTBETCTBUMN C PUCYH-
KOM 2 U 3aTem NomeLLaloT Ha YCTPoMCTBO. [lanee npuknagbisatoT HanpsbkeHne 10 B uyepes 15 ¢ cuutbiBaloT
nokasaHus, KoTopble A0SKHBI 6bITh B Npedenax 5 - 105 0Om + 5 %. Mocne nosopoTa anexkTpoaa Ha 90° usmepe-
HWA NOBTOPSIIOT.

Mpunmeyanune—C nomowsio NOBOpOTa SMeKTpoAa NPOBEPSIIOTCA NNOCKOCTb YCTPOWCTBA U M3MeEpPUTENbHbIe
NOBEPXHOCTY aNeKTpoaa.

8.4.2 MpoBepka paboTocnocoGHOCTU yCTpOMCTBa Afisl U3MepPeHUs NpU BepxHeM npegene conpo-
TUBNEeHUA 1 onpeaerieHue BpeMeHU yCTaHOBeHUS NOKazaHUM

YCTpONCTBO AOIPKHO COOTBETCTBOBATL pasmMepaM dMeKTpoaoB, ONncaHHbIM B 8.2.1, U UMeTb MeTannu-
Yyeckue NoLaKku, KOTopble KOHTaKTUPYIOT C NOBEPXHOCTAMM anekTpoaa. OHU COeAUHAIOTCSA C NOMOLLbIO OAHO-
ro pesucropa conpotusnieHuem 1,0-10'2 Om+5 % mexay LeHTpanbHOW (BHYTPEHHe) U KonbLeBOW
(BHewWHen) KOHTaKTHbIMWU NOBEPXHOCTAMWU (CM. pucyHok 6). Mpu HanpsbkeHun 500 B B cooTBeTCTBUM C
FOCT 6433.2un TOCT P 50344 matepwan ycTpoicTea AoMkeH uMeTb 06bemMHoe CONpOTUBIEHNE, Kak MUHU-
mym, 1014 Om mMesxay ABYMS psgamm NNOWAAOK, HE COeAMHEHHBIX PE3UCTOPOM.

[lna npoBepkm cnocoBHOCTU cucTeMel UamMepsiTh conpoTtusnenue 1,0 - 1012 Om n onpeaenenus nepuoaa
YCTaHOBIEHMS MOKa3aHWN BLIMOSHSAIOT cneayoLuume onepauun.

AnekTpod, onucaHHbIN B 8.2.1, COeANHSIIOT C UCTbITaTenbHbIM 060pyA0BaHNEM B COOTBETCTBUN C PUCYH-
KOM 2 1 3aTeM nomMeLaoT Ha ycTpoicTeo. MNpuknaaeisatot HanpsbkeHne 100 B v npu ycTaHOBUBLLEMCS 3HAYe-
HUW COMPOTUBIIEHUS CHATBLIBAKOT MokasaHusA. Ecnn pesynbTaTbl U3MEpeHUIt COOTBETCTBYHOT AONycKaeMbiM
3HaYeHUsIM pesnctopa, UcnbliTaHue NOBTOPSIOT NATb pa3 ¢ 3anuCbio BpeMEeHU 40 YCTaHOBEHUS NoKasaHUA.
CpeaHee apudmMeTMdeckoe 13 Nt nsMepeHUil BpeMeHn U ecTb Nepuo ycTaHoBNeHus nokasaHuii. flobaene-
HUEM K 3TOMY 3HaUeHUI0 5 C Mony4arT Nepuoj ycTaHOBNEHUS NoKasaHuiA Anst 06pasLoB ¢ CONPOTUBNEHUEM
Bbilwe 108 Om.
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8.5 MNMpoBepka pa6oTocNoco6HOCTU YCTPONCTEBA ANA U3MEPEHUA 06 BHLEMHOrO CONPOTUBNEHUSA

8.5.1 MpoBepka pa6oTocnocobHOCTU YycTpolUcTBa ANA MU3IMepeHUA NPU HWXKHEM npefene
CONpoTUBNEHUNA

Mepen npumeHeHWeM yCTPONCTBO ANs U3MepeHUa 06 beMHOro COMPOTUBNEHUS MPOBEPSIOT CreayHoLUM
obpaszom.

NoacoeauHsoT anekTpodbl (AaTuMkm 1 u 2) K UsmeputensHoMy o6GOpYAOBaHMIO KaK ykasaHo Ha
pucyHke 3, Ho Be3 ucnbiTyemoro obpasuia Mexay HUMU. 3aTeM J00aBNSOT PE3UCTOP CONPOTUBNEHUEM
500 kOm + 1 % mMexay BbIXOAOM UCTOYHMKA ToKa M AaT4nkoM 2. MpuknagbiBatoT HanpsaxeHue 10 B U cHumatot
nokasaHus Yepes 15 c. MonyueHHbIN pe3ynbTaTt goskeH 6biTh B Nnpegenax 5,0 - 1050m + 5 %.

8.5.2 MNpoBepka paboTocnocoGHOCTU ycTpoUCTBa ANA U3MepeHUsl TPU BepXHeM Nnpeaene conpo-
TUBMIEHUA U onpefieneHne Nnepuosa yCTaHOBNEHUA Noka3zaHui

AnekTpodbl (AaTUnKK 1 1 2) NOACOEAUHSAIOT K U3MepUTEeNbHOMY 060pyAOBaHUIO Kak yKasaHO Ha PUCYH-
ke 3, Ho 6e3 ucneiTyemoro obpasua Mexay HUMU. 3aTeM MNOACOEAMHSIIOT PE3UCTOP COMPOTUBIIEHUEM
1,0-10"20M + 5 % Mexay BbIXOAOM UCTOYHUKA TOKA U AaTUUKOM 2. PesynbTaThl U3MepeHns CHUMAKoT nocne
yCTaHOBMNEHUs NoKasaHWii NpU NPUNOXKeHHOM HanpsxxeHun 100 B. Ecnu pesynbTaT uaMepeHuin HaxoguTca B
npeagenax A0MyCcTUMOro, NOBTOPSIIOT U3MEPEHUA NATb pa3, 3anucbiBas BpeMsl cTabunusauumn nokasaHuin.
CpenHee 13 NATU U3MEPEHUIN paBHSIETCS BDEMEHU YCTaHOBNeHUsA NokasaHuid. Mocne ao6aBneHns KaTomy Bpe-
MeHW 5 ¢ nony4atoT Bpema yCTaHOBINEHNS MoKa3aHWUM YCTPOMNCTBA NPU UCTILITAHUSIX 0B pa3LIOB C CONPOTUBIEHM-
eM cBbilwe 106 Om.

8.6 MeToabl UCNbLITAHUN

8.6.1 UsmepeHUa NoBepXHOCTHOIO CONPOTUBEHUA

KomnnekT anekTpoaoB., npuseAeHHbIA B 8.2.1, COeAUHAOT C U3MepuUTenbHBIM 060pyaoBaHMEM (CM. pUCy-
HOK 2). VcnbiTyembiii 06pasel noMeLLaoT Ha NOACTaBKY UCMBbITYEMOI MOBEPXHOCTLIO BBepX. KOMNNekT anek-
TPOAOB NOMELUAIOT B LLEHTP NOBEPXHOCTU NN He MeHee 1 CM OT CTOPOH.

N3mepeHus nposoaAT npuHanpsikeHne 10 B M cHUMaLOT pesynbTaThl MUaMmepeHusaYepes 15 ¢, ecnnHe yka-
3aHo MHoe. Ecnu namepeHHoe 3HaueHune conpoTueneHus Mmexee 1,0 - 108 Om, 3anucebiBaloT pesynbTaT usmepe-
HUA 1 npodokalT uU3MepeHus. Ecnn nsamepeHHoe conpoTueneHue Gomnblie unm pasHo 1,0-108 Om,
n3MepeHns NoBTOPAIT Npu HanpsxkeHuy 100 B. 3anuceiBaloT pesynbTaT nocne oKoHYaHUA nepuoaa ycTaHoB-
neHnsa nokasaHui (cm. 8.4.2).

8.6.2 UsmepeHus 06 bEMHOrO CONPOTUBIEHUA

Komnnekr anekTpoaos (cM. 8.2.2) coeAnHAOT ¢ M3MepuTenbHbIM 060pyaoBaHueM (CM. pucyHok 3). Hux-
HUIM anekTpoA (AaTynKk 2) pasMeLlaroT Ha NOACTaBKY U CBepXy NoMeLlaroT UcnbiTyemblid obpasel. BepxHui
3neKTpod (4aTyuk 1) pacronaratoT Ha MOBEPXHOCTU UCMBITyeMoro obpasua B LieHTpe unu He 6nuxe 1 cM ot
CTOPOH.

N3mepeHus nposodaT npu HanpsbkeHun 10 B 1 cHumatoT pe3ynbTaThl n3MepeHnin Yepes 15 ¢, ecnu He
ykasaHo uHoe. Ecrnn nsmepeHHoe conpotueneHve merHee 1,0 - 106 Om, 3anucbiBaloT pesynbTaT 1 NpoBOasAT
JanbHelwure naMmepeHnsa. Ecnu usMmepeHHoe conpotusnerne Gonblue unu pasHo 1,0 - 108 Om, nsmepeHus
nosTOpPAOT Npy HanpsbkeHun 100 B. 3anuckiBatoT pesynbTaThl MU3MepeHWii Nocne oKoHYaHWs nepuoga ycrta-
HOBIEHWsA NokasaHuii (cm. 8.5.2).

EcnnHeobxognma oLieHka yaenbHOro 06beMHOro CONPOTUBMNEHUS, CPEAHIO TOMNLLUMHY h Kaxaoro o6pas-
Lia onpegensitoT Ao NPoBeAeHUA U3MePEHUIA B COOTBETCTBUMN C UHCTPYKLUSIMU U3rOTOBUTENS MO MPUMEHEHMIO
nsaenus.

8.6.3 N3mepeHUs conpoTUBNEHUA K TOUKE 3a3eMIeHus

8.6.3.1 UamepeHusa nabopaTopHbIX 06pa3LoB

UcnbiTyemble 06pasLbl coeQuHAOT ¢ TOUKOR 3a3emneHuns. O6pasLibl NoMeLLatoT Ha MoAcTaBkKy, UCbITye-
MO CTOPOHOM BBEPX. DNeKTpod (4aTymk 3) noMeLlatoT Ha NoBePXHOCTb 0bpasua, He 6rivke 5 cM 0T kpaes Unu
TOYKM 3a3eMIIeHNsA (CM. pUCYHOK 7). MoacoeanHAOT 3NnekTpod K O4HOMY NoMocy nsMepuTenbHoro obopyaosa-
HUWS, @ TOYKY 3a3eMNeHUA — K ApYroMy rnosocy.

NamepeHusa nposogaT npu HanpsikeHun 10 B 1 3anuckbiBatoT pesynbTaThl M3aMepeHuin Yepes 15 ¢, ecnn
conpoTueneHre MeHble 1,0 - 108 Om, nocne Yero NPoBOAAT AanbHeLLe U3MepeHust. ECnn conpoTueneHne
GonbLue unu paeHo 1,0 - 108 Om, U3MepeHns NoBTOPSAIOT NpK HanpskeHun 100 B.

8.6.3.2 U3aMepeHUsi Ha YCTaHOBIMNEHHbIX MaTepuanax

AnekTpod (oaTtyuk 3) noMeLlatoT Ha MOBEepXHOCTbL 0bpasLa, He ke 5 cM OT KpaeB Ui TOYKN 3a3eM-
NeHus (CM. pUCYHOK 7). DNeKTpoa NoACOoeANHSIIOT K 04HOMY NOMoCy M3MepuTeribHoro o6opyaoBaHus, a TOUKY
3a3eMIIeHUs — K ApYromy nosocy.
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M3meHeHna nposoaaT npu HanpsbkeHun 10 B 1 3anuceiBaloT pesynbTaThl U3aMmepeHuit yepes 15 ¢, ecnu
conpoTueneHne Metbliiue 1,0 - 108 Om. MpoBoaaT aankHenwmne nsmeperuns. Ecnv conpotuenexue 6onblue unm
pasHo 1,0 - 106 OM, nsmepeHns NOBTOPSAIOT Npy HanpshxeHun 100 B.

M pumeyaHn e — NameputensHoe ob6opyaoBaHue, NOAKNIOHAEMOE K 3NEKTPUYECKON CETH, MOXET NnoTpeboBaTb
apyroro cnocoba noaknioyYeHNs1 UamepuTeribHbIX NPOBOAHUKOB, YTOGLI NPaBUIIBHO U3MEPUTL CONPOTUBNEHNE 3a3eMIIeH-
HbIX MaTepunarnos. [POBOAHMK 3a3eMeHNs1 U3MEPUTENBHOTo 060pyA0BaHUS AOMKEH BbITh U30NMPOBAH OT 3a3eMITEHUS Ma-
Tepmana. BbicokonoreHumarnbHbI UCTbITbIBAEMbIA MPOBOAHUK MOXET NOTpeboBaTh COeANHEHUS C 3a3eMITEHHON CTOPOHOM
ucrbITbiBaemoro obpasua. O6patmtech K MHCTPYKLMM M3rOTOBUTENA 06pasua Ans KOPPEKTHOrO NOAKNIOYEHNA NPOBOAOB.

8.6.4 N3mepeHUA conpoTUBEHUA OT TOUKU A0 TOYKU

[na nposeAeHUs U3MepeHnin coeanHAIT ABa anekTpoaa (aatyukn 3, cM. 8.2.3) ¢ namepuTensHbIM
obopyaoBaHueM. UcnbiTyeMbln obpasel, noMeLLaoT Ha NOACTaBKy UCNbITYEMON CTOPOHOW BBepX. AaTtunku
OOIMKHbI ObITb pacnonoXeHbl Ha NOBEPXHOCTU 06pas3Lia B COOTBETCTBUM C pEKOMEHAALUAMU U3rOTOBUTENS UINN
Apyrvm obpasom, HO Ha paccTosIHUKN He MeHee 25 cMm Mexay HAMKU BAOMb o6pa3sua U He MeHee 5 CM OT kpaes
obpasua (cM. pucyHok 8).

UcnbiTaHusa nposogaT npu HanpsikeHun 10 B n sanuckiBaloT pesynbTaThl U3mMepeHuin yepes 15 ¢, ecnu
namepeHHoe conpoTueneHne mexblue 1,0 - 108 Om, NnpoBoaAT AanbHeiiwme nsmepeHna. Ecnn nsmepeHHoe
conpoTuenexHue Gonblue unu pasHo 1,0 - 10% Om, uamepeHus NoBTOPAIOT Npy HanpsxkeHun 100 B.

9 OnpegeneHuve yaenbLHOro CONPoTUBMAEHUA

[nsa onpeaeneHuns yaenbHOro conpoTMBIeHUA NOCPEACTBOM Nepesoda 3HaueHUN NoBEpPXHOCTHOro Unu
06BbEMHOro ConpoTUBNEHUs, MOMYYeHHbIX NPU UcnblTaHun no 8.6.1unn 8.6.2, npumeHsioT cneaytowme opmy-
nbl B cootTBeTcTBUN ¢ TOCT 6433.2.

9.1 MNMoBepxHOCTHOE yAENbHOE CONPOTUBNEHNE P,
ps = Ry(d1 + g)- /g,
rae, B COOTBETCTBUM C PUCYHKOM 9, NpUMeHeHbI cneayrowme 0603HaveHns:
p, — NOBEPXHOCTHOE yAenbHoe conpoTneneHne, Om;
R, — usMepeHHoe NoBepxXHOCTHOe conpoTueneHue, Om;

d1 — AnaMeTp BHYTpeHHero KOHTakTHOro anekTpoaa, M;
g — paccCToaHne MeXay KOHTaKTHBIMU 31eKTpoaamMu, M.

9.2 O6beMHoe yaenbHoe conpoTUBneHue p,
pv = R(d: + g)°- W4-h,

rae, B COOTBETCTBUM C PUCYHKOM 9, MpMMeHeHbI creaytolune 0603HaYeHus:
p, — 06bemMHoe yaensHoe conpoTuenexne, Om;
R, — namepeHHoe obbemMHoe conpoTusneHne, Om;
d; — AnameTp BHYTPEHHEr0 KOHTaKTHOro 3NeKTPoAa, M;
g — paccTosHMe Mexay KOHTaKTHBIMU 311eKTpoaamMu, M;
h — TonwwuHa TecTupyemoro obpasua, M.

10 MoBTOpPSAEMOCTL U BOCNPON3BOAUMOCTbL

ConpoTuBneHue NCMbITYeMbIX HEOAHOPOAHBIX MaTepuarnos 3aB1CUT OT YCIIOBUIA UCTILITAHWIA, NPU 3TOM
nonyYyeHHbIe 3HaveHns CoMPOTUBIIEHNA MOTYT oT4aTees Ha + 10 % 1 6onee (NoBTOPAEMOCTL B Npeaenax
3HaYeHMU 0QHOrO Nopsiaka MoXeT BbITb NonyyYeHa Npy 0AMHaKOBbIX YCMOBUSX UCTbITAHWA). ConocTaBMMOCTb
pe3ynbTaToB WM3MEpPEHWA Ha OAMHaKoBbIX obpasuax TpebyeT MpoBeAeHWs UCMBITAHUNA C oaMHAKOBbLIMU
NPUNOXKEHHBIMU HANPSKEHUSIMU.

MoBTOpPsAEMOCTL METOA0B UCMLITaHNIA MOXET BbITh JOCTUrHYTa B AManasoHe MOMOBUHbBI MOMYYeHHBIX
pesynbTaToB UsMepeHuin. Hanpumep, ecnu cpeaHee sHadeHUe nabopaTopHbIX OnbIToB 5 - 1010 Om, rpaHuLbl
oxuaaemoro pasbpoca sHadeHuin 6yayT (2,5 - 1010 - 7,5.10"0) Om.

11 OchopmneHue pe3ynbLTaToB UCMbITAHUN

B oTueTe no ncneiTaHUaM (NpoToKone) AoMKHa coaepKaTbes cneaytoLlas nHpopmaLms:
a) onucaHve 1 uaeHTUdMKaLus maTepuana (HaMmeHoBaHne, CopT, LiBET, 3aBOA-U3roToBUTE b, CTaH-
4apT Unn TeXHUYEeCKNe YCroBua Ha MaTepuan);

6
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b) copma, pasmepbl 1 KONM4ECTBO 06PA3LIOB;
C) Tvn, matepuan n pasMmepbl 4aTYMKOB (3/1€KTPOLOB), €C/IN OHW OT/INHAKTCA OT YKa3aHHbIX B HACTOS-

Lem cTaHaapTe;
d) cBefeHus 0 BblgepxMBaHUM 06pasLoB, BKIOYasA NpeaBapuUTeNbHYO YNCTKY;
€) YCNoBuSA N3MEpPEHWIA, ECIM OHW OT/IMYHBI OT YKa3aHHbIX B HACTOSALLEM CTaH4apTe;
f) n3ameputenbHoe o6opygosaHue (Tun, MHOPMaLUA 0 KaIMbpoBke N T.4.);
) ucnbiTaTeNlbHOE HanpsXeHne 1 BpeMs yCTaHOB/IEHUS NOoKasaHWuii;
h) konnuecTBO M3MepeHuii, pesynbTaTbl U3MEpPeHUli U cpegHee 3HaueHuve;
i) NOBEpPXHOCTHOE yAenbHOe CONPOTMB/IEHNE: pe3ynbTaTbl U3MEPEHWIA 1 CpeHee 3HaYeHue;

j) o6beMHoe yaenLHoe ConpoTUBIEHNE: pe3y/bTaTbl U3MEPEHWIA 1 cpeaHee 3HaUYeHNE;
k) conpoTuBneHue K 3eMse/3a3emMNAeMoii TOUKE C YTOUHEHMEM MOJIOXKEHNST 060PYL0BaHMSA BO BPEMS

TeCTupoBaHUA (ECI'II/I nveno MeCTO), npaccTtosaHne Mexay ocaMun oaTt4mkos, €C/ih OHO OT/IMYHO OT YKa3aHHbIX B

HacTosILLeM cTaHaapTe;
) JaTbl NOATOTOBKM W UCMbITAHWIA 06pa3LoB;
T) No6ble BO3MOXHbIE HAGAEHNSA B XO4€E N3MEPEHNn (Hanpumep, adodekT nonapusaumm).

O6uas macca

(TBepmocTb no wkase A LWopa: 50 - 70
CTaHfapTHaa TonwmHa 3 Mv)

3:05
OnekTpog (gatumk 1)

PUCYHOK 1 — KOHCTpyKUMS faTumka 4N U3MepeHns NoBepXHOCTHOMO N 06 beMHOr0 CONPOTUBEHUS



FOCT P 53734.2.3—2010

PvcyHOK 2 — TMpUHUMN NOAKMI0YEHMS 3NEKTPOOB A1 UMEPEHWS NOBEPXHOCTHOTO COMNPOTUB/IEHNS

LleHTpanbHbilii anekTpog (aaruvk 1)

PucyHok 3 — TMpuHUMN NOAKMOHYEHWA 3NEKTPOAOB A5 U3MEPEHNs 06BbEMHOTO conpoTtmBneHna
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O6wasa macca
(2,5+0,25) kr

V3mepuTesbHbIi NpoBoA

(TBepaocTb no wkane A Lopa: 50 - 70
cTaHgapTHas ToswyHa 3 MM)

2nekTpos (aatunk 3)

PUCYHOK 4 — KOHCTPYKLVMSI A5t U3BMEPEHUSI CONPOTUBEHNS K 3a3eM/IIeMOii TOUKE U OT TOUKU 10 TOUKM

10 MOM (% 1 %)

PUCYHOK 5 — YCTpOIICTBO ANt U3MEPEHWSI NOBEPXHOCTHOFO CONPOTUB/IEHNS NMPU HWKHEM NpPeSene ConpoTUBIEHUS
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1,0-H0120m +5 %

PUCYHOK 6 — YCTPOICTBO A5 U3MEPEHMUSI MOBEPXHOCTHOTO COMPOTUB/IEHUSI MPU BEPXHEM Npe/esne ConpoTUBIeHUs

PUCYHOK 7 — TpUHLMN U3MEPEHWSI CONPOTUBEHNS K 3a3eM/IIeMOii ToUKe

10
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LieHTpasibHbild

PUCYHOK 9 — KOHCTPYKUMS 415 U3MepeHUs yaeibHOro NoBepXHOCTHOMO UM YAeIbHOro 06beMHOr0 CONPOTUBEHMS
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Bubnuorpadua

[1] MOK 60212:1971  Ycnosus cTaHgapTHbIE, UCMONb3YEMble MEPE U BO BPEMSA UCMbITAHUS TBEPAbIX 3MEKTPOUN30-
NAUMOHHBIX MaTepnanos

[2] NCO 3915:1981 MnacTmacesl. MamepeHve ygensHoro cConpoTUBNEHUs1 TOKOMPOBOASILLMX MITacTMace

[3] MCO 1853:1998 Kay4ykun TOKONPOBOASILLME Y aHTUCTATUHECKNE, BYNTKAHU3NPOBAHHbLIE UMW TEPMONIACTUYHbBIE.
N3amepeHue ygenbHoro conpoTuBNEHNs

[4] NCO 2951:1974 PesnHbl. MeToabl onpeaeneHns CoOnpoTUBIEHNUST N3ONALUNN

YAK 621.315.611.001.4:006.354 OKC 17.220.99 E39 OKI1 34 9000
29.020
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