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MpeaucnoBue

1 PASPABOTAH AkuuoHepHbiM 0bLecTtBOM «POCCUACKUA Hay4YHO-UCCNEeNoBaTENbCKUMA  MHCTUTYT
«3InekTpoHcTaHgapT» (AO «PHUW «3OnekTpoHcTangapT»)

2 BHECEH TexHu4yeckum KoMutetoMm no ctaHgaptusauum TK 303 «3nekTpoHHas KoMnoHeHTHas basa,
MaTepuanbl ¥ o6opyaoBaHue»

3 YTBEPXOEH W BBEJEH B JEMCTBWE lMpukasom defepansHOro areHTcTBa No TEXHUYECKOMY
perynupoBaHuto u metponoruun ot 10 ceHtabps 2024 r. Ne 1194-ct

4 BBEJEH BINEPBbIE

lMpasuna npumeHeHuUss Hacmosweao cmaHdapma ycmaHosneHsl 8 cmamee 26 ®edepanbHO20 3aKoHa
om 29 urwoHs 2015 2. Ne 162-03 «O cmaHdapmu3zauyuu 8 Pocculickoli ®edepauuus. VHgopmayus ob us-
MeHeHUSIX K HacmosuwieMmy cmaHdapmy nybnukKyemcs 8 exe200HOM (Mo cocmosHu Ha 1 SHeapsa mekyueao
e2o0a) uHhopMayuoHHOM yKazamerne «HayuoHaneHble cmaHOapmbiy, a oghuyuanbHbIl Mekem usaMeHeHul
U MonpasoKk — 8 eXeMEeCIYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHansHbie cmaHdapmsl». B cnyyae
nepecMompa (3aMeHsl) Unu omMeHb! Hacmosiueao cmandapma coomeemcemeyroujee yeedomneHue bydem
onybnukoeaHo 8 6ruxallleM 8bINycKe eXeMecsyHo20 UHOPMaUyUOHHO20 ykasamens «HayuoHansHbie
cmaHOapmebi». Coomeemcmayiowas UHhopMayus, yeedoMmeHue U MmeKCmbl pa3Mewarmcs makxe 8 UH-
hopmayuoHHoU cucmeme obuie2o rnoMb308aHUs — Ha oguyuanbHoM calime ®edeparnibHo20 azeHmemea no
MexXHUYeCKOMY pezynuposaHuto U Memposoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© OdhopmneHune. ®IBY «MHCTUTYT cTangapTuaauuuy, 2024

HacToswmn ctaHgapT He MOXeT ObITb NOMHOCTLID UMW YAaCTUYHO BOCnpouniBeaeH, TMpaxXnpoBaH U pac-
NMPOCTpaHeEH B Ka4veCTBe OCbI/ILlMEJ'[bHOFD nagaHna 6es pa3peleHnsa fDe,u,epaanoro areHTCTBa Nno TeXHN4eCKo-
MY perynupoeaHui 1 MeTponorun
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HAUMWOHANBbHBLIN CTAHOAPT POCCUMUCKOWN OEOEPALUMU

OUBNEKTPUKWU HEOPFAHUYECKHWE

MeTon onpegeneHusi OTHOCUTENLHOW QUANEKTPUYECKOW NPOHULIAEMOCTU M TaHreHca yrna
AW3NeKTPUYECKUX NoTepb B AuMana3oHe vyactot ot 2,5 go 3,5 My

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

Dara BBegeHna — 2025—03—01

1 Obnactb npuMeHeHusi

HacTtosawmin ctaHgapT pacnpocTpaHaeTcs Ha TBePAble HEOPraHNYECKWe AN3NEKTPUKN C OTHOCUTENBHOMN
OV3NEKTPUYECKOW NPOHMLIAEMOCTLIO (danee — OW3aneKkTpuyeckas NpoHNLaemMocTh) € oT 2 Ao 50 n TaHreHcom
yrna guanexkTpuyeckux norepb tg & ot 5 - 1072 oo 1- 1074 u yCTaHaBnMBaeT Pe30HaHCHbIM MeTod onpegerne-
HUA € 1 tg & aTMX MaTepuanos B guanasoHe YyacTtoT o1 2,5 go 3,5 My,

MeTo ucnblTaHUi, NPpUBEOEHHbIR B JaHHOM cTaHdapTe, NPUMEeHUM B MHTepBane Temnepartyp oT MUHYC
60 °C po nntoc 500 °C.

2 HopmaTuBHbIe CCbINKKU

B HacTosALlWEeM cTaHAapTe UCNONb30BaHbl HOPMATUBHBIE CChINKM HAa crieayrLlne cTaHgapThbl:

FOCT 12.1.004 Cuctema craHgapToB B6e3onacHocTu Tpyaa. NoxapHasa 6esonacHocTe. Obume Tpebo-
BaHWS

MOCT 12.1.010 Cuctema cTtaHgapToB HesonacHocTy Tpyaa. BapeiBobesonacHocTb. O0Wwne TpeboBaHus

MOCT 12.1.019 Cuctema ctaHgapToB Oe3onacHocTV Tpyda. AnektpobesonacHocTe. Obwme Tpeboea-
HUS U HOMEHKMNAaTypa BULOB 3aLllnThbl

FOCT 12.1.030 Cuctema ctaHgapToB BesonacHocTu Tpyaa. AnekTpobe3onacHocTb. 3alMTHOE 3a3eM-
nexHwe, 3aHynexHve

MOCT 12.2.032 Cuctema ctaHgapTtoB OesonacHocTh Tpyga. Pabovee mecTto npu BbiNnonHeEHWN pabot
cuas. Obume aproHoMuYeckue TpeboBaHua

MOCT 12.2.033 Cuctema ctaHgapTtoB OesonacHocTh Tpyaa. Pabovee mecto npu BbiNonHeHWN pabot
ctosa. Obwune sproHomMunyeckne TpeboBaHums

FOCT 12.2.061 Cuctema craHgapToB BesonacHoctu Tpyna. O6opynoBaHue npoussogctBeHHoe. OB6-
wue Tpeboeannsa GezonacHocTu K pabo4um mectam

MOCT 12.3.019 Cuctema ctaHgapToB Ge3onacHoOCTU Tpyada. MicnbiTaHust 1 U3MepeHus anekTpuyeckme.
Ob6Lwune TpeboBaHWUa Be3onacHOCTK

MOCT 166 (MCO 3599—76) LUTtaHreHUMpKynu. TexHu4eckme ycrnoBua

FOCT 6507 MukpomeTpbl. TEXHUYECKUE YCIOBUA

FOCT 16962 Mzgenus anekTPOHHOW TEXHWKW WU 3NEKTPOTEXHUKN. MexaHn4yeckne 1 KnumaTu4eckne BOo3-
pencTteus. TpeboBaHWs U METOObI MCMNbITAHUA

FOCT P 70658 Kepamuka BakyymnnotHas. TEpMUHbI U ONpedeneHuns

FOCT P 71073 MaTtepuanbl cTeknokpuctannuyeckne. TepMUHbI 1 onpeaeneHuns

M pumeyvyaHne — an Nnonb30BaHMKU HACTOALWLKMM CTaHOAapTOM Ll.EJ'IeCDDGpa!BHD npoBepUTb OEWCTBME CChINOY-
HbIX CTaHOAPTOB B MHCbOpMaLlMDHHOﬁ cucteme obliero nonb30BaHNa — Ha OCbVIU.MaanOM cante fDe,qepant.Horo areHT-
CcTBa No TeXxHN4YeCKomMmy perynmpoBaHmMi 1M METPOIOrMn B CeTu MHTepHET nnun No exerogHomy MHCbOpMaLI,MOHHOMy yKa3a-
TEN ((HaLLHOHEleHble CTaHOapTbI», KOTDDbJI?I OI'Iy6J'IV|KOBaH Nno COCTOAHUIO Ha 1 AHBapPA TEKYLWEro roaa, M no BbiNnyCcKkam

M3paHue ochbnumnansHoe
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exeMecAYHOro MHOPMAaLIMOHHOTO yKasaTensa «HauWoHanbHble CTaHaapThl» 3a TEKYLIWMIA rod. ECnv 3aMeHeH CCbINOYHbIN
CTaHOapT, Ha KOTOPLIA gaHa HeAATUPOBaHHANA CChIMKA, TO PEKOMEHOYEeTCA UCMONb30BaTh OENCTBYIOLLY0 BEPCUID 3TOrM
cTaHOapTa ¢ y4YeToM BCeX BHECEHHBIX B AaHHYI0 BEPCUI0 M3MeHEeHUIA. EcnK 3aMeHeH CChINOYHLIM CTaHOAapT, Ha KOTOPIi
AaHa gaTUpOBaHHAA CChINKa, TO peKOMeHAyeTca UCNoNbL30BaTh BEPCMIO 3TOTO CTaHAApTa C yKasaHHbLIM BhILE TofoM yT-
BepxaeHws (NpuHaTUs). Ecnn nocne yTBepXOeHUsl HACTOSLLEro cTaHOapTa B CChINOYHLIA CTaHAapT, Ha KOTOpbIA daHa
[aTVMpOBaHHAasA CCbINKa, BHECEHO M3MEHEHWE, 3aTparvBatoLlee NonoXeHne, Ha KOTopoe AaHa Cebinka, TO 3TO NONoXKeHne
pekoMeHIYeTCs NPUMEHATL Bes ydeTa 4aHHOro uaMeHeHusl. ECni cebiNoYHbIA cTaHaapT oTMeHeH 6e3 3aMeHsl, TO Moro-
*eHWe, B KOTOPOM [aHa CChINKa Ha Hero, peKoMeHaYeTCsl MPUMEHATb B YACTU, He 3aTparMBaloLlen aTy CChINKY.

3 TepmuHbI U onpegeneHus

B HacTosweM cTaHgapTe npuMeHeHbl TepMuHbl no FTOCT P 70658 n TOCT P 71073.

4 MpuHUUN N YCNOBUSA U3MepeHUs

4.1 Pe3oHaHCHbIM MeTo OCHOBaH Ha onpeneneHnn M3MeHeHUn pe30HaHCHOW YacToThl (ANs €) M NONOChI
nponyckaHua (ona tg 8) naMepuTenbHOrO pesoHaTopa Npu nomelLeHnn B Hero obpasua AWaneKkTpuka.

4.2 VcnbiTaHne 00pasyoB MNPOBOAAT B HOPMAalbHbIX KMMMATMYECKUX YCMOBWAX, YCTAHOBITEHHbIX
FOCT 16962, a Takke npu Temnepatypax ot 20 °C go 500 °C v ot muHyc 60 °C go nnwoc 20 °C.

5 TpeGoBaHusa K obpasuam

5.1 OBbpasubl ANA UCTILITAHUS AOMKHbLI UMETb (hopMy 1 pasmepbl, NPUBEAEHHBIE HA PUCYHKax 1 n 2 1 B
Tabnuuax 1 mn 2.

MpumevyaHne — B TexHW4ecku 0BOCHOBAHHLIX Cryyasx 4onyckaeTcs npumeHeHne oBpasuoe ¢ AfIMHOW, OT-
NUYHOM OT NPUBEOEHHON Ha pUcyHKax 1 n 2 1 B Tabnivuax 1 m 2.
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5.2 Pasmepsbl obpasua (D unu H) namepsoT B Tpex ToHKax.

Mpw pacyete GepyT cpegHee apudmeTndeckoe Bcex uamepeHuin. OBpasubl M3 OMBNEeKTpuUKa MoryT
MMETb KPYIMYH W NPSMOYTONbHYH (hOopMBbI.

5.3 UcnbiTaHKe NpoBoaaT He MeHee YeM Ha Tpex obpasuax.

6 TpeboBaHuA K cpegcTBamMm U3MEpPEeHUA U BComMoraTeribHOMy o6opynoBaHuio

6.1 NamepeHua cnegyeT NPOBOAUTL HA YCTAHOBKE, 3MEKTpUYEecKas CTPYKTYpHas cxema KOTOpoW npu-
BeZleHa Ha pUCyHKe 3.

6.2 OCHOBHbIE 3NeMeHTbl YCTaHOBKW, MPUBEAEHHOW Ha pUcCyHKe 3, AOMKHbI YAOBMNETBOPATL ClEAYIOWMM
TpeboBaHUAM:

- reHepartop CBY, nepekpbiBatowmin ananasoH 4acTtoT oT 2 Ao 3,5 Ty, ¢ BeixogHon MolwHocTso 20 MBT,
obecneynBaoL i CBUNMPOBAHWE YacTOThbl;

- nHaukaTop. YyBCTBUTENLHOCTL YCUMUTENSA MO BepTUKanu He xyxe 70 MmkB/cM ¢ nonocon nponyckaHus
o1 20 Iy go 5 k' M HepaBHOMEPHOCTBIO YaCTOTHOW XapaKkTepuUCTUKKN He bonee 3 ab;

- BOFIHOMEP pe30HaHCHOro Tuna ¢ Bo3byxaaemblM konebannem suga HO11, nepekpbiBatoLLmil AuanasoH
cobcTBeHHbIX YacToT oT 2,5 go 3,5 Mu. HarpyxeHHas gobpotHocte — 20 000—30 000 ¢ abcontoTHO no-
rpewHocTbio naMmeperus 0,05 %;

- pesoHaTop usaMepuTenbHbIi, paboTalowuin Ha konebaHusax Tuna Eq g, ¢ A0BPOTHOCTLIO HE XyXe 104,
Pe3oHaTop fOMKEH UMETL XOPOLLYH NPOBOAUMOCTL M YCTOWYMBOCTE Npu paboTe B MHTepBane TeMmnepaTyp oT
muHyc 60 °C go nntoc 500 °C (cepebpo);

- OTBETBMTENb HanpaBneHHbIN ¢ NepexoaHbiM ocnabneHnem 15—20 ab;

- Kamepa Tenna (xonofa), NO3BOMSOLWANA NPOBOAUTE CMEHY UCMbITYeMbIX 0Bpa3LoB B npouecce Harpe-
Ba (oxnaxageHus). CKopoCcTb NogbemMa (MOHWKEHUs) TeMnepaTypel fJoMmKHa BbiTh B npegenax 3—5 *C/MuH.

M3amepeHre TemnepaTtypbl MPOBOAUTCA TEPMONAapamu ¢ MOrpeLlHOCTEI0 namepenus +1 °C.
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1 — reHepaTop; 2 — OTBeTBUTENb HaMNpPaBNeHHbIW, 3 — BEHTUNK; 4 — PEe30HATOP M3MepUTEenbHbIN; 5 — ronoska OeTeKTopHas;
6 — BOnNHOMEP; 7 — WUHOMKATOP

PucyHok 3 — 3nekTpuyeckas CTPYKTypHas cxema

6.3 [Ins namepeHnsa obpasLoB NPUMEHSHT:
- MUKpomeTp ¢ ueHon genenunsa 0,01 mm — no FOCT 6507;
- WTAHreHLUPKYSb ¢ oTcYeToM No HoHuycy 0,1 Mmm — no FOCT 166.

7 MNMoparotoBKa K U3MepeHuro

7.1 BKMoyaloT yCTaHOBKY, PYKOBOACTBYSCH MHCTPYKLIMEN MO 3KCNNyaTalun Ha YCTaHOBKY.

7.2 MNporpeBaloT ycTaHoBKY B TedeHue 10 MWH.

7.3 MonyuatoT YeTkoe n3obpaxeHne pe30HaHCHOW KPUBOW HA 3KPaHe 3MeKTPOHHO-NYy4YeBOW TPYOKU UH-
Oukatopa 2 B COOTBETCTBUM C PUCYHKOM 4.

Mo

PucyHok 4 — Pe3oHaHCcHasd KpuBasa namMepuTernbHOro pesoHatopa 6e3 obpasua

7.4 HactpausaiT BonHOMEpP 3 Ha PE30HaHCHYH YacToTy M3MepUTEenbLHOro pesoHaTopa f;, Mpu 3ToMm
CWUrHan oT BorHomepa (MeTka) 4OMmKeH COBMECTUTLCA C BEPLUNHON PE30OHAHCHOW KpUBOI.

8 lMpoBepeHue namepeHunn

8.1 NMpoBegeHue namepeHUs Nnpu Temnepartype nntoc 20 °C

8.1.1 YcranaenueatoT o6pazel, AU3NEKTPUKA B OTBEPCTUE M3MEPUTENBHOIO pe3oHaTopa.
8.1.2 MonyyaloT Ha 3KkpaHe MHOuKaTopa YeTkoe n3obpaxeHne pe3oHaHCHOW KPUBOW B COOTBETCTBUU C
PUCYHKOM 5.
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PucyHok 5 — PeaoHaHcHas KpUBas U3MepUTENBHOMO pe3oHaTopa ¢ 06pasLoM

8.1.3 HactpavBaloT BONHOMED Ha PE30HAHCHYH0 Y4acToTy pesoHartopa ¢ obpasuom f;.

YcTaHaBnueasa MeTKy Ha BepLUMHY pe30HaHCHOW KPUBOW, a 3aTeM crpaBa W crneBa Ha YPOBHE MONOBUHbI
OpOVHaTbl B COOTBETCTBUM C PUCYHKOM 5 (DUKCUPYIOT YMCHO OeneHuin, COOTBETCTBYIOLUMX 3TUM NMONOXKEHUAM
METKM, Mo wkane sonHomepa (My, My, M)

8.1.4 MNoeTopsoT naMepeHue no 8.1.3 ana pesoHaTopa bes obpaszua, hukcnpysa YmMcno geneHunin BOnHo-
Mepa, COOTBETCTBYIOLMX TEM e MOMOKEeHUSM METKM Ha Pe30HaHCHOW KpUBOW (I'Io, My I'IO") B COOTBETCTBUM
C pUCYyHKOM 4.

8.2 NpoBeneHne namepeHns B MHTepBane TemnepaTyp ot MuHyc 60 °C go nnroc 20 °C

8.2.1 YcTtaHaBnueaT obpasel, JUaNeKTpUKa B U3MepUTelbHbIA pe3oHaTop.

8.2.2 MNomewaT namepuTenbsHbl pe30oHaTop B Kamepy xonoga.

8.2.3 CHwxatoT TeMnepaTtypy 00 3a0aHHOW W YOEPXKMUBAKT B Te4eHne 5 MuH.

8.2.4 NpoBogAT M3MepeHus Npu 3agaHHon TemnepaType B cootBeTcTBuM € 8.1.2—8.1.4.

8.3 NpoBeneHne namepeHna B MHTepBane Temnepatyp ot 20 °C go 500 °C

8.3.1 YcTtaHaBnueawoT obpasel, JUanekTpuKka B U3MepUTerbHbIA pe3oHaTop.

8.3.2 NomewaoT namepuTeneHbIA pe3oHaTop B Kamepy Tenna.

8.3.3 lNoBbiWwaT TemMnepaTypy 4OCTATOYHO U BbIAEPXKMBAKOT B TeYeHue 5 MUuH.

8.3.4 NpoBogAT M3MepeHUsa Npu 3agaHHon TemnepaType B cootseTcTBuM € 8.1.2—8.1.4.

9 ObpaboTka pe3ynsTaTtoB

9.1 ,D,VIGJ'IEKTDVI‘-ISCKyIO NpoOHNUaEeMOCTb € N TAaHIeHC yrna OuanekTpudeCckmnx notepb tg O BbIMMCNSAOT NO

dopmynam:
2
.~:=1+0,538[E] (M) (1)
r fo
i 5_m(ﬁf.[1;}
BT G @)
rae R — paguyc namepuTensHOro pesoHaropa, Mm;
r — paguyc obpasua Kpyrnoro ce4eHuss UM 3KBUBaNEHTHOM OKPYXXHOCTKU oBpasua npaMoyronbHo-
ro CeYeHus, Mm;
fq, f; — 4acToThl, coOTBETCTBYOLWME YKUCny AeneHuii My n M, BonHomepa, onpefeneHHsIe no rpagyu-
POBOYHOW KPUBOW ONa pe3oHaTopa 6e3 obpasua u ¢ obpasuom, MIy;
Qy. Q — pobpotHocTU pesoHaTopa 6es obpasua v ¢ 06pasuoM, BelYMCIIAEMbIE MO (hopMynam:
5
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_To

Wy —Fo. (3)
_h

Q=% ()

rae Afy, Af; — nonocekl nponyckaHua pesoHatopa 6e3 obpasua u ¢ o6pasuom, Mly, BeMKMCAAeMble Mo dop-
Mynam:

Afg = (Mg Tg')C., (5)

Afy = (N4- NJ)C, (6)

rae C — ueHa geneHus BOMHOMepa Mo rpafyupoBOYHOM KpMBOW B paboyeM MHTepBane 4acToT.

9.2 YnpouleHHoe onpeaerneHue OU3aNeKTPUYecko NPOHULAeMOCTH 0BpasLIOB KpYrnoro cedeHus npoeo-
nart no tTabnuuam A.1 — A.6.

9.3 [lManekTpu4ecKkyr NPOHWLAeMOCTb U TaHreHC yria AManekTpuyecknx notepb obpasyos onpegens-
0T KaK cpefiHee apuMeTUYecKoe napannenbHbiX M3MepeHui.

9.4 Pacuet TemnepaTypHoro koadduumeHTa ananekTpudeckon npoHuuaemoct TKE, 1/°C, moxeT ObITb
nposedeH no copmyne

£9—E
TKE=-2_"1,
€q -Af (7)
rae €, —  AMIMEKTpUYEecKas MPOHULAeMoCTb Npu Temneparype ty;
€, — [OM3MEeKTpuyeckasi NpPOHULLAEMOCTb Npy Temneparype t,;
At — TemnepaTypHblil nHTepBan onpeaeneduna TKE, paBHbin t, = t,.

9.5 lMorpelwHoCTs M3MepeHnst Ha ycTaHoBKe cocTaensAeT anAd € — 2 %, anAatg 6 — 12 %.

10 Tpe6oBaHus 6e3onacHoOCTU

10.1 Ons obecneveHus BezonacHocTu Npy paboTe Ha ycTaHOBKe ANS onpedeneHus AU3neKTpruYeckoin
MPOHULAEMOCTUN W TAHIeHca yrrna AUaneKTpuyYeckMx NoTepb NpegycMaTpuBatoT Mepebl 6e30NacHOCTY.

10.1.1 Onga npegynpexaeHnsa NopaxeHUs aNeKkTpUYecknM TOKOM:

- HaOeXHoe 3a3eMIleHne BCeX METanNMyeckux YyacTell YCTaHOBKWM, KOTOPblE MOMYT OKa3aTbCs noj Ha-
NpsKeHnemM;

- 3alUMTY M3ONALMIA HAPY>KHOW SMNEKTPONPOBOAKM OT METANMMYECKUX U TEPMUYECKUX NOBPEXOEHUN;

- orpaxfeHue Bcex OOCTYMHLIX AN MPUKOCHOBEHUS TOKOBEeAYLMX YacTel yCTaHOBKY;

- cHabXXeHWe Kamephbl Tenna 6rnoKMpPoOBOYHEIM YCTPOWCTBOM, aBTOMaTUYECKN Pa3MbIKatoLLMM anekTpuye-
CKYI0 LieMNb HarpeBaTtens B cny4vae NpOHUMKHOBEHWSA BHYTPb KaMephbl.

10.1.2 [nsa npegynpexneHns TEpPMUYECKNX OXKOroB HeOBXOAMMO NpeaycMOTPEeTb HAAEXHYH TENNOU30-
nAUKMI0 Kamepbl Tenna (xonoaa).

TemnepaTtypa HapyXHbIX CTEHOK Kamepbl 4omkHa bbiTe He Hke 15 °C 1 He Bbiwe 40 °C.

10.1.3 MNpu McnonbL3oBaHUM ONSA OXNaXOEHUS] KaMepbl XWOKOro a3oTa Heobxooumo cobrnoaeHre Mep
BesonacHocTM Npu paboTe COo CKUKEHHBIMU razamu.

10.1.4 Ona npedynpexaeHus NoxapoonacHoCTW B Mpouecce MpoBeAeHUs WCMbiTaHWA HeobxodAumo
npefycMOTPETb OCHALLEHWE NOMELLEHUA NEPBUYHBIMW CPEACTBAMM MOXAPOTYLWEHWA (OrHEeTYLUUTEND).

10.2 KoHTponb napaMeTpoB OMacHOCTUM Heobxo4MMO NPOBOAUTE CreayLLMMKU METO4AMW U CPeaCcTBaMMU:

- KOHTPOMb COMPOTMBIIEHUA 3a3eMIIEHUA — C NMOMOLLbK oMMeTpa nboro Tmna;

- KOHTpOMb COMPOTWMBNEHWA W30NAUMM 3MeKTpoobopyooBaHus — C MOMOLLBH) MeromMmeTpa Tuna
M-110rM.

10.3 O6wme TpeboBaHMA B3PbIBODE30MNACHOCTU U NOXapHOW Be3onacHoCTM pabodyux NoOMeLleHun npu
npoBeaeHUA U3MEpPEHUA AOMKHbI cooTBeTcTBOBaTh TpebosaHuam MOCT 12.1.004, TOCT 12.1.010.
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10.4 3awmTHOE 3a3eMneHue 1 3aHyneHre npubopos 1 060pya0BaHUS [OMKHO COOTBETCTBOBaTL Tpebo-
gaHmam MOCT 12.1.030.

10.5 MNpu BBINONHEHWUW U3MepeHuin cneayeT cobnogaTte TpeboraHus Be30MacHOCTH, YCTAHOBMNEHHbIE
OCT 12.1.019 u FOCT 12.3.019.

10.6 Pabo4yee MecTo nepcoHana, NPOBOASALLEr0 M3MEPEHWS OOMKHO COOTBETCTBOBaTb TpeboBaHUaM
MOCT 12.2.032, TOCT 12.2.033, TOCT 12.2.061.

Ha paboyem mecTe Heobxogumo npeaycMoTpeTb 0BLLMIA BbIKNOYaTENb, C MOMOLLbIO KOTOPOTo BO3MOMX-
HO OQHOBPEMEHHOE OTKITHYEHUE OT CEeTW UCTbITaTeNbHOro 0bopyaoBaHnsA U CPeacTB U3MEPEHUS.
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MpunoxeHune A
(o6sazaTensHoe)

3Ha4yeHuUA ﬂMSnEKTpHHECKOﬁ NMPpOHMLaeMOCTHU AnAa 06p33L|OB Kpyrnoro ce4eHusa

Tabnuua A.1— 3HadyeHue € ons obpa3uoB guamMeTpom 2 MM

[MokasaHua BonHomepa € H [NokasaHusa BonHoMepa €
2450 8,0 3100 10,1
2460 8,1 3110 10,2
2480 8,2 3120 10,3
2490 8,3 3130 10,4
2500 8,4 3150 10,5
2510 8,5 3160 10,6
2525 8,6 3170 10,7
2540 8,7 3180 10,8
2550 8,8 3190 10,9
2560 8,9 3200 11,0
2580 9,0 3210 11,1
2590 g1 3220 11,2
3000 9,2 3240 11,3
3010 9,3 3250 11,4
3020 9,4 3260 11,5
3030 9,5 3270 11,6
3040 9,6 3290 11,7
3050 9,7 3300 11,8
3060 9,8 3310 11,9
3070 9,9 3320 12,0
3080 10,0 — —
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Tabnuua A.2— 3HadeHue € gns obpasuos gnameTpom 2,5 Mm

FOCT P 71601—2024

lNokasaHus BonHoMepa € H [NokaszaHua 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 1,2
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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Tabnuua A.3 — 3HadeHue € gns obpasuoe guameTpom 3 Mm

[MokasaHusi BonHoOMepa

£

[NokazaHus BonHOMepa

4280 8,0 5240 10,1
4320 8.1 5270 10,2
4330 8,2 5300 10,3
4350 8,3 5320 10,4
4370 8.4 5340 10,5
4400 8,5 5370 10,6
4430 8,6 5400 10,7
4475 8,7 5430 10,8
4500 8.8 5450 10,9
4510 8.9 5480 11,0
4540 9,0 5500 T
4575 9,1 5520 11,2
5000 9,2 5550 1.3
5030 9,3 5590 1.4
5070 9.4 6010 11,5
5090 9,5 6040 11,6
5100 9,6 6060 1,7
5125 9,7 6080 11,8
5150 9,8 6100 11,9
5175 9,9 6120 12,0
5220 10,0 — —_
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Tabnuua A4 — 3HadeHue € gna obpasuos gnameTpom 3,5 Mm

[MokasaHusi BonHoOMepa € H [MNokazaHunst BONHOMeEpa €
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 1,2
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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Tabnuua A.5— 3HadyeHue € ona obpasuoe guameTpom 4 Mm

[NokasaHuA BonHoMepa

€

lNokazaHus BonHoMepa

6550 8,0 8500 10,1
6590 8,1 8560 10,2
7050 8,2 9020 10,3
7100 8,3 9090 10,4
7150 8,4 9150 10,5
7200 8,5 9200 10,6
7250 8,6 9250 10,7
7300 8,7 9310 10,8
7360 8,8 9370 10,9
7410 8,9 9430 11,0
7490 9,0 9500 11,1
7530 9,1 9550 11,2
7590 9,2 10 600 11,3
8050 9,3 10 060 1.4
8100 9.4 10 130 11,5
8160 9,6 10 180 11,6
8220 9,6 10 240 11,7
8270 97 10 300 11.8
8330 9,8 10 350 11,9
8390 9,9 10 410 12,0
8450 10,0 —_ —_
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Tabnuua A.6 — 3HadeHue € gns obpasuos gnameTpom 4,5 Mm

[NokasaHuA BonHoMepa € H MNokasaHua BonHomepa €
8370 8,0 11120 10,1
8440 8,1 11220 10,2
8520 8,2 11 300 10,3
8590 8,3 11 370 10,4
9050 8,4 11450 10,5
9140 8,5 11 540 10,6
9210 8,6 12 020 10,7
9280 8,7 12100 10,8
9360 8,8 12180 10,9
9440 8,9 12 250 11,0
9510 9,0 12 340 111
9590 9,1 12 410 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 13150 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 — —
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YK 621.315.61:006.354

OKC 81.040

KnioyeBble croea: HeopraHn4ecKkne [OUaneKkTpukn, pEiiOHaHCHb]ﬁ MeTon onpegeneHnAa OTHOCWTEMNbHOW

OV3NeKTPUYECKor NPOHULAEMOCTH U TaHreHca yria QnanekTpu4ecknx notepb

TexHudeckunin pegaktop M.E. Hepenkoea
Koppektop M.A. Koponeea
KomnetotepHan sepctka M.HO. JlumoskuHou

CpaaHo 8 Habop 12.09.2024. [lognucaHo B neyars 23.09.2024. dopmat 60%84%. [apHuTypa Apuan.

Yen. ned. n. 1,86. Yu-uag. n. 1,49.

[MoaroToBneHo Ha OCHOBE 3NEKTPOHHOW BEPCUM, NpeaocTaBneHHol paspaboTymMkom cTaHgapTa

Co3sgaHo B eauHWYHOM ucnonHeHun B PIBY «HCTUTYT cTaHgapTuaaumm»
ansa komnnekropaHus ®enepansHoro MHopMauMoHHoro ocHaa cTaHgapTos,
117418 Mockea, HaxumoBckuin np-T, A4. 31, k. 2.
www.gostinfo.ru info@gostinfo.ru
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