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MNpegucnoBue

1 PABPABOTAH AkKunOHepHbIM o06wecTBoM «Pocculicknii  Hay4yHO-uccnefoBaTeNbCKUA  UHCTUTYT
«3nekTpoHcTaHgapT» (AO «PHUN «3nekTpoHCcTaHgapT»)

2 BHECEH TexHuuyeckum kommuteToM no ctaHpgaptudaunm TK 303 «3nekTpoHHas KOMNOHeHTHas 6asa,
mMartepuasnbl n obopygosaHue»

3 YTBEPX/JEH W BBEJEH B AEWCTBUE Mpuka3zom depepanbHOro areHTCcTBa Mo TEXHUYECKOMY
perynupoBaHuio 1 Mmetposiorum oT 10 ceHTabpsa 2024 r. Ne 1194-cT

4 BBEOEH BIEPBbIE

MpaBuna NpUMeHeHnsa HaCTOSLWero craHgapTa ycTaHoB/IeHbl B cTaTbhbe 26 ®defepasbHOro 3akoHa
0T 29 umioHa 2015 r. Ne 162-93 «O cTaHgapTusauun B Poccuiickoin ®egepauymm». NHdopmauus o6 ns-
MEHEHMAX K HACToAWEeMy CTaHAapTy Ny6ankyeTCs B eXerogHomM (No cCOCTOAHUI0 Ha 15HBapsa TeKyLllero
roga) uHopmaLMoOHHOM yKasaTene «HauuoHasibHble CTaH4apThi», a ouumanbHbli TEeKCT WM3MEHEHWi
M NonpaBoK — B eXeMeCAYHOM MH(OPMaLNOHHOM ykasaTene «HauuoHanbHble cTaHgapThli». B ciyyae
nepecMoTpa (3aMeHbl) UM OTMEHbl HaCTOSLLEero craHjapTa CooTBeTCTBYLee yBejoMeHne byaeT
ony6/nKoBaHO B GavKaillem BbINyCKe eXeMeCA4YHOro WMHMOPMaUMOHHOro ykasaTens «HauuoHasbHble
cTaHgapThi». CooTBETCTBYOLWAasa UHpopmaums, yseoMNeHne U TEKCTbl pasMeLlaloTCca Takke B UH-
hopmaumnoHHo cucTeme obLLero nonb3oBaHusa — Ha odmumanbHOM caiTe PefepanbHOro areHTCcTBa no
TEexHUYeCcKoMy perynnpoBaHuio U MeTposornm B ceTu MHTepHeT (Www.rst.gov.ru)

© OdopmneHue. ®IrbY «NHCTUTYT cTaHgapTusaunm», 2024

HacTosiwuii ctaHAapT He MOXeT 6biTb MOIHOCTBLIO MM YaCTMYHO BOCMPOW3BEAEH, TUPAXMUPOBAH U pac-
npocTpaHeH B KauecTBe OYULMANBHOIO U3faHus 6e3 paspelleHuns ®efepanbHOro areHTcTBa No TEXHUYECKO-
My PerysimpoBaHuio 1 MeTposiorum
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HAUWOHANBbHBIA CTAHAOAPT POCCUWMCKOW SEAEPALUNMN

ONINEKTPUKWN HEOPITAHNWYECKUME

MeTopn onpefesieHNnss OTHOCUTENIbHOW ON3MEKTPUYECKOW NPOHULAEMOCTN U TaHreHca yrna
ON3NEKTPUYECKMX NOTePb B AMana3oHe 4yacTtoT oT 2,5 ao 3,5 Iy,

Inorganic dielectrics. Method for determining the relative permittivity and the tangent of the dielectric loss angle in the
frequency range from 2.5 to 3.5 GHz

Jata BBegeHna — 2025—03—01

1 O6nactb NMpPUMeHeHus

HacTtosawmin ctaHgapT pacnpocTpaHaeTcsa Ha TBepAble HeopraHnyeckne AN3EeKTPUKM C OTHOCUTENbHOM
ON3NEeKTPMUYEeCKON NpoHMLAeMOCTbIO (fanee — AuanekTpuyeckas nNpoHnyaemocTtb) £0T 2 o 50 1 TaHreHcoMm
yrna gmanektpuyeckux notepb tg 5 ot 5 ¢ 1CM12 g0 1 « 1CM'4 n yctaHaB/MBaEeT pe30HaHCHbI MeToA onpeaene-
HUa £ntg 5 aTnx martepuasnos B gnanasoHe yacTtoT ot 2,5 go 3,5 Ty,

MeTog ucnblTaHnii, NpMBefeHHbIVi B 4AHHOM cTaHfapTe, NPUMEHUM B MHTepBasie TemnepaTryp OT MUHYC
60 °C po nnatoc 500 °C.

2 HopMaTuBHbIE CCbIJIKU

B HacToAWweM cTaHAapTe MCNosb30BaHbl HOPMATUBHbIE CCbISIKU Ha cnefylolmne ctaHaapThbl:

FOCT 12.1.004 Cuctema cTaHgapToB 6e3onacHocTu Tpyga. MNoxapHasa 6e3onacHocTb. Obuwme Tpebo-
BaHWsA

FOCT 12.1.010 Cuctema ctaHfapToB 6e3onacHocTu Tpyaa. B3pbiBo6esonacHocTb. O6Lwmne TpeboBaHuns

FOCT 12.1.019 Cuctema ctaHAapToB 6e3omacHOCTM Tpyda. dnekTpobesonacHocTb. Obwme TpeboBa-
HUSA N HOMEHKNaTtypa BUA0B 3aLluThl

FOCT 12.1.030 CucTtema cTaHAapToB 6e3onacHoCTM Tpyaa. O/ekTpobe3onacHoOCTb. 3alWmnTHOE 3a3eM-
nleHve, 3aHyneHune

FOCT 12.2.032 Cuctema cTaHgapToB 6e3onacHocTu Tpyga. Pabouyee MecTo npu BbINO/IHEHUU paboT
cnaa. Obuwme aproHoMuyeckune TpeboBaHUsA

FOCT 12.2.033 Cucrtema cTaHgapToB 6e3onacHocTu Tpyga. Pabouyee MecTo npu BbINO/IHEHUM paboT
ctosl. O6ume aproHoMmyeckne TpeboBaHus

FOCT 12.2.061 Cwuctema cTtaHfapToB 6e3onacHocTu Tpypa. Ob6opygoBaHue npousBoncTtBeHHoe. O6-
wme TpeboBaHUs 6e30MNacHOCTU K paboymm mecTam

FOCT 12.3.019 CucTtema cTaHfapToB 6e30nacHOCTM TpyAa. McnbiTaHUa 1 U3MEpEeHUsa anekTpuyeckune.
O6wue TpeboBaHNA 6e3onacHoOCTH

FOCT 166 (MCO 3599—76) WTaHreHUuMpKynm. TeXHMYEeCKne ycnoBus

FOCT 6507 MukpomeTpbl. TeXHUYeCcKue ycroBus

FOCT 16962 V3aenvs 371eKTPOHHON TEXHUKU N 3NEKTPOTEXHUKU. MexaHnyeckne n KnmMmatnyeckne BO3-
pencteuns. TpeboBaHUA U MeTOAbl UCMbITAHUN

FOCT P 70658 Kepamuka BakyymnnoTHasa. TepMuHbl 1 onpegeneHus

FOCT P 71073 Martepuanbl CTek/noKkpucTannmyeckne. TepmMuHbl 1 onpepeneHus

MpumeuvaHue — lpyu NOMb30BaHWM HACTOSILLMM CTaHAAPTOM Lie/Iecoo6pa3Ho NpoBepUTb AelicTBME CCbIIoY-
HbIX CTAHAAPTOB B MH(DOPMALMOHHON CMCTEME OBGLLETO Mo/b30BaHMA — Ha ohuLMaibHOM caiiTe deaepasibHOro areHT-
CTBa MO TEXHUYECKOMY PEerysiMpoBaHuio 1 MeTposiorn B ceTi IHTEpPHET Wan Mo eXerogHoMy MHDOpMaLMOHHOMY yKasa-
Teno «HauuoHasbHble CTaHAApTbI», KOTOPbIA 0NyG/IMKOBaH MO COCTOSIHUIO Ha 1 AHBapsi TEKYLLEro rofa, v Mo Bbinyckam

M3pgaHne odmumanbHoe
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€XeMecsUHOr0 MHhOPMAaLMOHHOTO yKazaTens «HauuoHa/lbHble CTaHAapTbl» 3a TEKYLMI rof. EC/M 3aMeHEH CCbINOYHBII
CTaHAapT, Ha KOTOpbI flaHa HeJaTMpOBaHHas CCblKa, TO PEKOMEHAYEeTCsl UCMOMb30BaTh AE/CTBYHOLLYI0 BEPCUIO 3TOr0
CTaHfapTa C YYeTOM BCEX BHECEHHbIX B [JaHHYI0 BEPCUI0 U3MEHeHWA. ECnn 3aMeHeH CCbINOYHbI CTaHaapT, Ha KOTopblii
[laHa [aTMpOoBaHHAs CCbIKa, TO PEKOMEHAYETCS MCMOJ/Ib30BaTh BEPCUIO 3TOrO CTaHAapTa C yKazaHHbIM Bbille FofoM yT-
BEPXAEHVS1 (NMpUHATKST). Ecnv nocne yTBEpPXKAEHWsI HACTOSILLEro CTaHAapTa B CCbUIOUHbIA CTaHAapT, Ha KOTOpbIA AaHa
[aTVpoBaHHas CCblIKa, BHECEHO M3MEHEHWe, 3aTparvBaoLlee NosIoKeHre, Ha KOTOpoe AaHa CCblika, TO 3TO MOSIoKeHMe
peKoMeHyeTcs NPUMEHATL 6e3 yueTa AaHHOro U3MeHeHusi. EC/M CCbITOYHbIA CTaHaapT OTMEHEH 6e3 3aMeHbl, TO MoJio-
XEHVE, B KOTOPOM [aHa CCblIKa Ha Hero, PEKOMEHAYETCS NPUMEHSITb B YacCTU, He 3aTparvBaloLeil 3Ty CCbiky.

3 TepMuHbI 1 onpegeneHns

B HacToAwem cTaHgapTe npumeHeHbl TepMuHbl no FTOCT P 70658 n TOCT P 71073.

4 TlpyHUMN 1 YCIOBUSA U3MepeHusa

4.1 Pe30HaHCHbI MeTo OCHOBaH Ha onpefeneHnn U3MeHeHWn pe30HaHCHOM YacToThl (415 €) 1 NooChl
nponyckaHuna (404 tg 5) namepuTtenbHOro pesoHartopa npy NoMeLLeHM B Hero obpasua AuanekTpuka.

4.2 WcnbiTaHne o06pasloB NPOBOAAT B HOPMajbHbIX KAMMAaTUYECKUX YCNOBUAX, YCTAHOBEHHbIX
FOCT 16962, a takxe npu temnepartypax ot 20 °C go 500 °C n ot muHyc 60 °C go nntwoc 20 °C.

5 TpeboBaHuAa K obpasuam

51 O6pa3subl 4718 UCNbITAHUA AO/MKHbI UMETb POPMY U pasMepbl, NPpUBEAEHHbIE HA PUCYHKaX 1un 2 n B
Tabnuuax 1un 2.

MpumeyaHune — B TexHUYECKM 0GOCHOBAHHbLIX C/yvasx AOMyckaeTcs NpMMeHeHWe 06pasLoB C ANVHOW, OT-
JINYHOW OT NPVBEAEHHON Ha pUCyHKax 11 2 n B Tabnvuax 1um 2.

PucyHok 1

Ta6bnuuya 1
B munnumetpax

HomuHan MpefensHoe OTKIOHeHe

35
Jo 20 4,0
4.5

h9
2,0
Cs. 20 go 50 2,5
3,0
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PucyHok 2

Ta6nunuya 2
B munnumetpax

HomuHan MpepenbHoe OTKIOHEHME

35
Jo 20 4,0
45

79
2,0
Cs. 20 go 50 2,5
3,0

5.2 Pa3smepsbl o6pasua (D unu H) namepsitot B Tpex Toukax.

Mpn pacuyete 6GepyT cpegHee apudpmeTmyeckoe BCex uaMmepeHuin. O6Gpasubl U3 AUINEKTpUuka MOryT
UMETb KPYrAy U NPSMOYro/ibHY0 QOpMbI.

5.3 NcnbiTaHne NPoOBOASAT HE MEHEE YEM Ha Tpex obpasuax.

6 Tpe6oBaHWsI K cpeAcTBaM U3MEPEHUSI U BCMOMOraTe/ibHoMy 060pyA0BaHuIO

6.1 N3mepeHusa crnepyet NPOBOAUTH Ha YCTAHOBKE, 3/eKTpuyeckas CTPyKTypHasi cxema KOTOpoW npu-
BejeHa Ha pucyHke 3.

6.2 OCHOBHbI€ 3/1eMEHTbl YCTAHOBKN, NPUBEAEHHON Ha pUCyHKe 3, 4O/HKHbI YAOBAETBOPATb CAeAYLWUM
TpeboBaHUAM:

- reHepatop CBY, nepekpbiBaloWwmii gnanasoH 4acTtoTt ot 2 Ao 3,5 My, ¢ BbIXO4HO MOLWHOCTLIO 20 MBT,
obecneuynBalLmMii CBUNMPOBAHNE YaCTOThI;

- MHAMKaTop. YyBCTBUTENBHOCTb YCUIUTENSA NO BEpPTMKanu He xyxe 70 MkB/cm ¢ nonocoii nponyckaHus
oT 20 'y go 5 kl'y M HEPaBHOMEPHOCTLI0 YaCTOTHOM XapakTepucTukn He 6onee 3 Ab;

- BOJITHOMEp pe30HaHCHOro Tuna ¢ Bo3byxaaemMbim konebaHnem Buga HO11, nepekpbiBarownini ananasoH
co6CTBEHHbIX YacToT oT 2,5 go 3,5 My, HarpyxeHHas go6poTHocTe — 20 000—30 000 ¢ abCcoMTHONR no-
rpewwHocTblo n3mepeHusa 0,05 %;

- pe3oHaTop M3MepuTenbHbIi, paboTalowmnii Ha konebaHnax Tuna EO0LQ, ¢ 4O6GPOTHOCTLIO He Xyxe 104.
Pe3oHaTop A0/HKEH MMETb XOPOLWY NPOBOAMMOCTbL U YCTOWUYMBOCTbL Npu paboTe B MHTepBase TemnepaTyp OT
MuHyc 60 °C go natoc 500 °C (cepebpo);

- OTBETBUTE/Ib HAMPaB/IEHHbI C NnepexogHbiM ocnabneHnem 15—20 ab;

- Kamepa Tenna (xosoga), NO3BOAAKLWAA NPOBOAUTL CMEHY MCMbITyeMbIX 06pa3L0B B Mpouecce Harpe-
Ba (oxnaxgeHus). CKopocTb nogbema (MOHMWKEHUs) TemnepaTypbl 4o/HKHA 6bITb B npegenax 3—5 °C/MUH.

Mi3mepeHue TemnepaTypbl NPOBOAMTCA TepMonapamMu C NOrpeLHoCcTblo n3meperHns 1 °C.
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1— reHepatop; 2 — OTBETBUTE/Nb HaNpaB/ieHHbI, 3 — BEHTWUAN; 4 — PE30HATOP M3MEPUTESbHbINA; 5 — rofo0BKa AEeTeKTOpHas;
6 — BOMIHOMEP; 7— WHAMKATOP

PucyHok 3 — dnekTpuyeckasa CTpyKTypHas cxema
6.3 [na mamepeHnss o6pasyoB NPUMEHSIOT:

- MMKPOMETp C ueHoit geneHns 0,01 mm — no NOCT 6507;
- WTaHreHUnpKynb ¢ otcyeToMm no HoHumycy 0,1 mm — no NOCT 166.

7 TlogrotoBKa K U3MeEpPEHUIO

7.1 BknwyalT yCTaHOBKY, PYKOBOZACTBYSICb MHCTPYKUMEH NO 3KcnayaTauun Ha yCTaHOBKY.

7.2 MporpeBalT YCTaHOBKY B TeyeHne 10 MUH.

7.3 MonyyalT yeTKkoe M3006paxeHne pe3oHAHCHONM KPpUBOI Ha 3KpaHe 3/M1eKTPOHHO-Ny4YeBOi TPyOKN UH-
Avkatopa 2 B COOTBETCTBUU C PUCYHKOM 4.

PucyHok 4 — Pe30oHaHCHas KpvBasi 3MepuTesibHOro pesoHaTopa 6e3 obpasua

7.4 HacTpaunBaloT Bo/IHOMep 3 Ha Pe30HaHCHYH 4YacToTy uamMepuTenbHoro pesoHatopa fO, npu atom
curHan ot BosiHoMepa (MeTKa) AO/IKEH COBMECTUTBLCH C BEPLINHON Pe30HaHCHON KPUBOIA.

8 T[poBepneHne namepeHuns

8.1 MNpoBeaeHVe n3mepeHna npm temnepartype natoc 20 °C

8.1.1 YcTaHaBnuBalT obpasel AN31EKTPMKA B OTBEPCTUE U3MEPUTENbLHOIo pesoHaTopa.
8.1.2 Mony4yalwT Ha 3KpaHe MHAUKaATOpa YeTKkoe M306paxeHne pPe30HaHCHOW KPUBOW B COOTBETCTBUM C
pucyHkom 5.
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PucyHok 5 — Pe30oHaHCHas KpuBasi u3MepuTeNIbHOro pesoHaTopa ¢ 06pasLom

8.1.3 HacTpauBalT BO/THOMEP Ha pe30HaHCHYK 4acToTy pe3oHaTopa ¢ obpasuom TI,.

YcTaHaBnvBas MeTKy Ha BepLUMHY pe30HaHCHOW KpMBOi, a 3aTem crpasBa W c/fieBa Ha YPOBHE NOJIOBUHbI
OpAnHaTbl B COOTBETCTBUU C PUCYHKOM 5 (YUKCUPYHOT YMC/IO AENeHniA, COOTBETCTBYHOLWNX 3TUM NOJTOXEHUSAM
MeTKu, no wkane sonHomepa (M., MY, O™,

8.1.4 MoBTOpAT n3MepeHne no 8.1.3 gna pesoHaTopa 6e3 obpasua, PUKCMpPys YNCNO AeNEHUIA BOMHO-
Mepa, COOTBETCTBYIOLLIMX TEM XE MOJSIOXKEHNSAM METKM Ha pe3oHaHcHol kpusoli (M0, M0, M0") B cooTBETCTBUN
C pucyHkom 4.

8.2 NpoBeaeHne N3MepeHNsa B MHTepBasie TemnepaTtyp oT muHyc 60 °C go narwc 20 °C

8.2.1 YcTtaHaBnuBaloT obpasel, AN3aNeKTpMKa B U3MEpPUTE/bHbI pe3oHaTop.

8.2.2 MomewaT n3MepuTenbHbI pe3oHaTop B KaMmepy xonoga.

8.2.3 CHuxawT TeMmnepaTtypy A0 3aaHHOW 1 yAepXnBalT B TEYEHME 5 MUH.

8.2.4 MpoBOAAT U3MEPEHMS NPU 3afaHHOl TemnepaType B coOoTBeTcTBMM C 8.1.2—8.1.4.

8.3 TllpoBeaeHue nsmepeHnsa B uHTepsasie Temnepartyp ot 20 °C go 500 °C

8.3.1 YcTaHaBnuBaloT obpasel, ANafieKTpuKka B U3MeEpPUTEsIbHbIN pe3oHaTop.

8.3.2 Momew,aT n3MepuTenbHbIN pe3oHaTop B Kamepy Tenna.

8.3.3 lMoBbIiWaKT TeMnepaTtypy 4OCTATOYHO N BblAEPXMBAKT B TeHYEHNE 5 MUH.

8.3.4 MpoBoAAT U3MeEPEHUS NpW 3afaHHOol TemnepaType B cooTBeTcTBMM C 8.1.2—8.1.4.

9 O6paboTka pe3ysibTaToB
9.1 lEl,l/l:-)}'leKTpVIl-IeCKy}O NPOHNLUAEMOCTb Z U TaHIeHC yrna gnasiekKTpuyeckmux nortepb tg 5 BbIUNCAAKOT NO

hopmynam:

= zZA
e=1+0,538" .Vk* 1

tg5=0269®2 M __ 1
E ) Q] Qby

2)
roe R paguyc M3MepuTenbLHOTo pe3oHaTopa, MM;
r paguyc o6pasua Kpyrioro ceuyeHusi UM 3KBUBASIEHTHON OKPYXHOCTU o6pasua npsiMoyrofbHo-
r0 CeYeHUsl, MM;
A1 .  4acTOTbl, COOTBETCTBYOLME Yncny AeneHnii M0 u M1 BonHOMepa, onpejeseHHbie no rpagym-

POBOYHOI KpUBOI AN pe3oHaTopa 6e3 o6pasua 1 c 06pasyom, Mru;

Qo. [o6poTHOCTK pe3oHaTopa 6e3 o6pasua 1 c 06pas3LoM, BblUUCASiEMbIE N0 DOPMYIaM:
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(3)
ol
AT,’ @
roe AfO, — nonockl NponyckaHua pesoHatopa 6e3 o6pasla U ¢ 06pasLomM, MIL, BbluMCAAeMble MO op-
Mynam:
Mo = (no* no)C, ()
m, = (- m;)c, ©

rgpe C— ueHa geneHnst BONHOMepPa Mo rpagyvpoBOYHON KpMBOW B paboyem MHTepBasie 4acToT.

9.2 YnpouieHHOe onpefeneHne AM3NeKTpUYeckon npoHnLaemMocTn o6pasuoB Kpyrioro ceyeHms npoBo-
AAaT no tabnuuam Al — A.6.

9.3 InaNeKTpUYeCcKyo NPOHMULLAEMOCTb U TAHTEHC yI/1a AU3/IeKTPUYeCcKnX notepb ob6pasLos onpepens-
0T Kak cpefHee apudmMeTuyeckoe napasienibHblX U3MepeHui.

9.4 PacueT TemnepaTypHOro KoagpuumeHTa AUuanekTpuyeckoii npoHmuaemocTtn TKE, 1/°C, MoxXeT 6bITb
npoBeAeH no popmyne

TKE = 92~ 91
£ At’ 60
roe e, —  AW3nekTpuyeckas NpoHMUaemocTb npu Temnepartype [;
€2 —  AuanekTpuyeckas NpPoHMLAEMOCTb Npu Temnepartype t2;
At — TemnepaTypHblii uHTepBan onpegenenns TKE, paBHblil 12 - tv

9.5 TlorpewHocTb UBMEPEHNSA Ha yCTaHOBKe cocTaBnseT ana £— 2 %, ana tg 6 — 12 %.

10 Tpeb6oBaHus 6e30NacHOCTU

10.1 Ana obecneyeHuss 6e3onacHOCT nNpu paboTe Ha yCTaHOBKe A1 ONpeAesieHnss AU31eKTPUYECKOiA
NPOHMLAEMOCTM U TAHFeHca yria AM3/IeKTPUYECKUX NoTepb npegycMaTpuBaloT Mepbl 6e30nacHoCTH.

10.1.1 Ana npepynpexaeHnsa nopaxeHusa 31eKTPUYeCckMmM TOKOM:

- HajexHoe 3a3eM/ieHne BCeX MeTan/IM4yeckux yacTeil yCTaHOBKM, KOTOPble MOTYT Okas3aTbCA Nof Ha-
NpsXeHNeM;

- 3aWNTY M301ALNIA HAPYXHOI 3NEeKTPONPOBOAKM OT MEeTa//IMYeCKUX U TEPMUYECKUX NOBPEXAEHNA;

- orpaxgeHune Bcex AOCTYMHbIX ANA NMPUKOCHOBEHWSA TOKOBEAYLLUX YacTell yCTaHOBKY;

- CHabxeHune kamepbl Tenna 6/710KMPOBOYHBLIM YCTPOCTBOM, aBTOMATUUYECKN pa3MbiKalLWwuM 3iekTpuye-
CKYI0 Lienb HarpesaTens B C/ydyae NMPOHUKHOBEHUA BHYTPb Kamepbl.

10.1.2 Ana npefynpexaeHns TEPMUYECKNX 0XOroB HeEO6X0A4MMO NMpeayCcMOoTpeTb HaAEeXHYH Tenaouso-
nAauunio Kamepol Tenna (xonopa).

TemnepaTtypa HapyXHbIX CTEHOK KaMepbl A0/KHA 6biTb He HuxXe 15 °C n He Bbiwe 40 °C.

10.1.3 Mpu mMcnosb30BaHUM ANA OXNaXAEHUSA KaMepbl XWAKOro a3oTta Heobxoaumo cobrnogeHne mep
6e3onacHoOCTM nNpu paboTe CO CXKMKEHHLIMU rasamu.

10.1.4 [Ona npegynpexgeHnss noxapoonacHOCTU B npouecce NPOBeAEeHUs UCMbITaHuii Heob6xognmo
npefycMoTpeTb OCHalleHWe NoMeLleHns NepBuYHbIMU CpeacTBaMn MOXapoTylweHusa (OrHeTylwmnTenn).

10.2 KOHTpO/Ib MapameTpoB ONacHOCTU Heo6X0oAMMO NPOBOAUTL CAeAYLWUMY MeTo4aMu 1 cpeacTBamu:

- KOHTPOJ/Ib CONPOTMB/IEHNSA 3a3eMJ/IEHUA — C NOMOLLbID OMMeTpa Nt60oro Tmna,;

- KOHTPO/Ib COMNPOTUBMEHUA WU30ONALUM 3NEKTpoobopyAoBaHNA — C MNOMOLWbLID MerommeTpa Tuna
M-110IM.

10.3 O6uwme Tpeb6oBaHMS B3pPbIBOGE30MNACHOCTN M MOXapPHON 6e30MacHOCTM paboumx NoMeLlLeHWnin npu
npoBeLeHUN U3MEPEHNA OO/MKHbI COOTBETCTBOBaThH TpebosaHnam MOCT 12.1.004, TOCT 12.1.010.
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10.4 3auwmMTHOE 3a3eMJ/IEHME 1 3aHy/IeHMe NpnbopoB 1 060pyaoBaHNsA AO/DKHO COOTBETCTBOBATbL Tpebo-
BaHmamM FOCT 12.1.030.

10.5 Mpu BbINONHEHMM M3MeEpPeHUn cnepyeT cobnwpaTtb TpeboBaHMA 6e30MaCHOCTU, YCTAHOBJ/IEHHbIE
FOCT 12.1.019 n FOCT 12.3.019.

10.6 Pabouyee MecTO nmepcoHana, NMPOBOASALLEr0 M3MEpPEeHUs AO/HKHO COOTBETCTBOBAaTb Tpe6GOBaHMAM
FOCT 12.2.032, TOCT 12.2.033, TOCT 12.2.061.

Ha pa6oyem mMecTe He06Xxo4MMO NpeaycMOTpPeTb 06LLMIA BbikNtOUaTelb, C NOMOLLbI KOTOPOro BO3MOX-
HO OLHOBPEMEHHOE OTK/II0YEHNE OT CETU UCMbITATE/IbHOr0 060PYA0BAHUSA U CPEACTB M3MEPEHUS.
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MpunoxeHve A
(o6s13aTENIBHOE)

3HauYeHUs AN3NEeKTPUYUYECKO NpoHULAaeMOCTM A1 06pa3L0B KPYr/ioro ceyeHus

Tabnuya Al — 3HauveHve £ans obpasLoB AnaMeTpoM 2 MM

Moka3zaHua BonHOMepa
2450
2460
2480
2490
2500
2510
2525
2540
2550
2560
2580
2590
3000
3010
3020
3030
3040
3050
3060
3070

3080

£
8,0
8,1
8,2
8,3
8,4
8,5
8,6
8,7
8,8
8,9
9,0
9,1
9,2
9,3
9,4
9,5
9,6
9,7
9,8
9,9

10,0

Moka3aHnsa BonHoOMepa
3100
3110
3120
3130
3150
3160
3170
3180
3190
3200
3210
3220
3240
3250
3260
3270
3290
3300
3310

3320
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Tabnuuya A.2— 3HaueHve £ana obpasLoB AnameTpom 2,5 MM

Moka3aHuss BONHOMeEpa £ Moka3aHus BonHOMepa £
3310 8,0 4100 10,1
3330 8,1 4120 10,2
3350 8,2 4140 10,3
3370 8,3 4160 10,4
3390 8,4 4170 10,5
3410 8,5 4190 10,6
3420 8,6 4210 10,7
3440 8,7 4230 10,8
3460 8,8 4250 10,9
3480 8,9 4260 11,0
3500 9,0 4280 11,1
3520 9,1 4300 11,2
3540 9,2 4320 11,3
3560 9,3 4340 11,4
3580 9,4 4350 11,5
4000 9,5 4370 11,6
4010 9,6 4390 11,7
4020 9,7 4410 11,8
4040 9,8 4430 11,9
4060 9,9 4450 12,0
4075 10,0 — _
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Tabnunuya A.3— 3HaueHve £ans obpasLoB AnaMmeTpoM 3 MM

10

MokazaHns BO/THOMEpa
4280
4320
4330
4350
4370
4400
4430
4475
4500
4510
4540
4575
5000
5030
5070
5090
5100
5125
5150
5175

5220

£
8,0
8,1
8,2
8,3
8,4
8,5
8,6
8,7
8,8
8,9
9,0
9,1
9,2
9,3
9,4
9,5
9,6
9,7
9,8
9,9

10,0

MokazaHns BO/THOMEpPa
5240
5270
5300
5320
5340
5370
5400
5430
5450
5480
5500
5520
5550
5590
6010
6040
6060
6080
6100

6120
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Tabnuuya A.4— 3HaueHve £ana obpasLoB AnameTpom 3,5 MM

Moka3aHus BonHOMepa £ Moka3saHua Bo/sIHOMepa £
5350 8,0 6520 10,1
5390 8,1 6560 10,2
5420 8,2 7000 10,3
5450 8,3 7050 10,4
5500 8,4 7080 10,5
5540 8,5 7110 10,6
5560 8,6 7160 10,7
6000 8,7 7190 10,8
6040 8,8 7240 10,9
6080 8,9 7280 11,0
6100 9,0 7320 11,1
6130 9,1 7350 11,2
6170 9,2 7400 11,3
6200 9,3 7450 11,4
6250 9,4 7500 11,5
6280 9,5 7550 11,6
6320 9,6 7590 11,7
6350 9,7 8030 11,8
6400 9,8 8070 11,9
6450 9,9 8120 12,0
6490 10,0 — _
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Tabnuuya A.5— 3HaueHve £ans obpasLoB AnaMmeTpoM 4 MM

12

MNoka3aHuns BO/THOMEpa
6550
6590
7050
7100
7150
7200
7250
7300
7360
7410
7490
7530
7590
8050
8100
8160
8220
8270
8330
8390

8450

£
8,0
8,1
8,2
8,3
8,4
8,5
8,6
8,7
8,8
8,9
9,0
9,1
9,2
9,3
9,4
9,5
9,6
9,7
9,8
9,9

10,0

MokazaHns BO/THOMEpPa
8500
8560
9020
9090
9150
9200
9250
9310
9370
9430
9500
9550
10 000
10 060
10 130
10 180
10 240
10 300
10 350

10410

10,1
10,2
10,3
10,4
10,5
10,6
10,7
10,8
10,9
11,0
111
11,2

11,3
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Tabnuuya A.6— 3HaueHve £ana obpasLos gnameTpom 4,5 vMm

Moka3aHus Bo/IHOMepa £ lMokazaHua BosiHOMeEpa £

8370 8,0 11 120 10,1
8440 8,1 11 220 10,2
8520 8,2 11 300 10,3
8590 8,3 11 370 10,4
9050 8,4 11 450 10,5
9140 8,5 11 540 10,6
9210 8,6 12 020 10,7
9280 8,7 12 100 10,8
9360 8,8 12 180 10,9
9440 8,9 12 250 11,0
9510 9,0 12 340 11,1
9590 9,1 12410 11,2
10 060 9,2 12 500 11,3
10 130 9,3 13 000 11,4
10 200 9,4 13 070 11,5
10 280 9,5 13 150 11,6
10 350 9,6 13 230 11,7
10 440 9,7 12 320 11,8
10 500 9,8 13 400 11,9
10 570 9,9 13 490 12,0
11 050 10,0 — —

13
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YOK 621.315.61:006.354

KntoueBble cfioBa: HeopraHUYyeckne AUIEKTPUKHA,
AV3NTEKTPNUECKO NPOHULLAEMOCTY U TaHTeHca yrna AN3/eKTPUYECKUX NOoTepb

TexHnyeckmin pegaktop W.E. Yepenkosa
KoppekTop V.A. Koponesa
KomnbtoTepHas Bepctka W.HO. JINTOBKUHO

CpaHo B Habop 12.09.2024. MMognucaHo B neyatb 23.09.2024. dopmat 60x84%.
Yen. ney. n. 1,86. Yu-u3a. n. 1,49.

OKC 81.040

PE30HaHCHbIA MeTog onpeaeneHns OTHOCUTENbHOM

apHuTypa Apvan.

[MoAroToB/IEHO HA OCHOBE 3/IEKTPOHHOW Bepcuu, NPeAoCTaB/IEHHON pa3paboTyMKoM CTaHgapTa

Co34aH0 B eAUHNYHOM 1cnosniHeHun B ®IBY «/HCTUTYT cTaHaapTu3auum»
NS KoMNekToBaHns defepasibHoro MHopMaLMoHHOro hoHAa CTaHAapToB,
117418 MockBa, HaxumoBsckuit np-T, 4. 31, K 2.
www.gostinfo.ru info@gostinfo.ru
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