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MEHEeHMAX K HACT OsLeMY cTaHgapTy NnybMkyeTcsa B €XerogHom (No cocTOAHUI0 Ha 1aHBapsa TeKywero
roga) UHOpPMaLMOHHOM yKasaTesle «HauuoHanbHble CTaHAapThi», a ouunanbHblii TEKCT W3MEeHeHWui
M NONPaBOK — B €XEeMeCAYHOM WH(POpPMaLMOHHOM ykazaTesne «HauuoHanbHble cTaHfapThi». B cnyvae
nepecmoTpa (3aMeHbl) UK OTMeEHbl HACTOALWEro cTaHjapTa cooTBeTCTBYyKLee yBegoMeHne byaeT
ony6/MKoBaHO B 6nmXalillemM BbIMYCKE €XEeMeCsHHOro WHGOpPMaLMOHHOIo ykKasaTensa «HauuoHasbHble
cTaHgapThi». CooTBeTCTByKWaa MHoOpMaunus, yBegoMaeHne U TEKCTbl pa3mMelialnTCca Takke B WH-
hopmaLnoHHON cucTeme o6LLEro Nob30BaHNsA — Ha oduunanbHoM caiTe PefepasbHOro areHTCcTBa no
TEexXHNYeCKoMy perysmpoBaHuto 1 MeTpoaornm B ceT MHTepHeT (www.gost.ru)
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HacTosiwuii cTaHfapT He MOXeT 6biTb MOSHOCTbI WM YACTUYHO BOCNPOU3BEAEH, TUPAXKMPOBAH U pac-
npocTpaHeH B kayecTBe ohuumnanbHOro nsgaHua 6e3 paspeleHns defepanbHOro areHTcTBa Mo TEXHUYECKO-
My PEerysimpoBaHutd U MeTposiornu
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HALULWOHA/MNDBbHELBINR CTAHOLAPT POCCUWMUCKOMN PEOLEPALNMN

FocypapcTBeHHasi cucTema o6ecneyeHus egqUHCTBA U3MEPEHNTE

HALUVMOHANBbHbBIA CTAHOAPT.
CTAHOAPTHbBIE CNMMPABOYHbLIE JAHHbBIE

NMbe3okepamnyeckmne matepumanbl LiaKbNacNbdTamSbn0 3+ z[Bi20 3- Fe20 3].
OvanekTpnyeckue, Nbe303/1IEKTPUYECKME N YNIPYIne xapakTepucTukmn
npu temnepartype 25 °C

State system for ensuring the uniformity of measurements. National standard. Standard reference data.
Pyezoceramic materials LiaKbNacNbdTamSbn0 3+ z[Bi20 3- Fe20 3]. Dielectric, piezoelectric and elastic properties
at the temperature of 25 °C

Jata BBegeHna — 2018—03—01

1 O6nacTtb NpPUMeEHeHNA

HacToAawmnini cTtaHgapT pacnpocTpaHsieTcss Ha CcTaHA4apTHble cnpaBoyHble AaHHble (CCQH) o auanek-
TPUYeCKMX, Mbe303/IeKTPUYECKNUX W YMPYrux XapakTepucTukax nbe3okepamuyeckmx maTtepuasoB cocTaBa
LiaKbNacNbdTamSbno 3 +z[Bi203— Fe20 3] npu TemnepaTtype 25 °C.

2 HopmaTrBHbIe CCbI/IKN

B HacTosAuwem cTaHAapTe MCMONb30BaHa HOpPMAaTMBHAS CCbi/lka Ha cnepylowunii ctaHfapT:
FOCT 34100.3/ISO/IEC Guide 98-3:2008 HeonpepeneHHocTb usmepeHusa. Yactb 3. PykoBoAcTBO MO
BblpaXXeHU HeonpeaesieHHOCTU U3MepeHus

MpumeyaHne — Tlpy NOMb30BAHUM HACTOSILLMM CTaHAAPTOM LENecoo6pas3Ho NpoBEPUTb feicTBUE CCbloY-
HbIX CTaHAapPTOB B MH(OPMaLMOHHON cucTeme 0O6LLEro MoJsb30BaHUs — Ha ouLmanbHOM calite defepasnibHOro areHT-
CTBa MO TEXHWYECKOMY PEry/IMPOBaHMWI0 M METPOIOrUK B CETU VIHTEPHET WM NO eXerofgHoMy MHOPMaLMOHHOMY yka3a-
Ten «HauuoHanbHble CTaHAApTbl», KOTOPLIA ONy6/MKOBaH MO COCTOSIHUIO Ha 1 siHBapsi TEKyLLero roga, u no Bbinyckam
€XeMEeCsIYHOro MHHOPMaLMOHHOIO ykasaTens «HaunoHanbHble CTaHAapThl» 3a Tekywuii rog. Ecnv 3amMeHeH CCblIoYHbIi
CTaHfapT, Ha KOTOpbIA AaHa HejaTMpoBaHHAas CCblKa, TO PEKOMEHAYEeTCs UCMNOo/b30BaTh AEeNCTBYHOLWY BEPCUID 3TOrO
cTaHAapTa C y4eTOM BCEX BHECEHHbIX B JaHHYI0 BEPCUIO U3MEHEHW. Ecnu 3aMeHeH CCbINOYHbIA CTaHaapT, Ha KOTOpbIi
[laHa faTupoBaHHas CCblfika, TO PEKOMEHAYETCA MCMO/Ib30BaTb BEPCUIO 3TOMO CTaHAApTa C yKkasaHHbIM Bbllle rofoM yT-
BEPXAEHUA (NMPUHATUSA). ECnm nocne yTBEpXAEHWS HACTOSLLEro cTaHZapTa B CCbIJIOYHbIA CTaH4ApT, Ha KOTOpbIA AaHa
[laTMpOBaHHas CCblfika, BHECEHO U3MEHEHMWe, 3aTparnBarLLee NooXKeHe, Ha KOTOpOe AaHa CCblfika, TO 3TO MOJIOXKEHME
pekoMeHAyeTcs MPUMEHSTL 6e3 yueTa [aHHOTO U3MEHeHUsi. ECnn CCbIfIoYHbI CTaHJapT OTMeHeH 6e3 3aMeHbl, TO MoJio-
)XEHWE, B KOTOPOM [aHa CChblfIKa Ha Hero, PEKOMEHAYETCS NPUMEHATb B YACTW, He 3aTparuBaloLLeil 3Ty cCbiky.

3 O6Lwue NonoxeHus

3.1 OCHOBOIf Ans cocTaBneHus Tabnuu ABUNUCL AaHHble, NPUBEAEHHbIE B Tabnuuax A.2, A.3 npunoxe-

HUA A.

TabnunyHble gaHHble pacCcuyMTaHbl* c NPUMeEHeHnEM MeToauk [2] u [3], oToGpaxatlT 3HAYEeHNA xapakTepu-
CTUK Nbe3okepamuyecknx matepunanos coctaBa LiaKkbNacNbdTamSbn0 3+ z[Bi20 3- Fe20 3] npn TemnepaTtype
25 °C, npuBefeHHbIXx B 3.1.1—3.1.6.

* Cwm. [1].

M3paHne ocuuymanbHoe
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3.11 OTHOCUTeNbHaA AuanekTpuyeckas npoHuuaemocTb (€/B0) — OTHOWEHWEe MWHAYLMPOBAHHOIO B
3M1eKTpnyYeckom none 3apaga Ha obknagkax KoHaeHcaTopa, 3anoO/IHEHHOTO AW3NEKTPUKOM, K 3apsagy, UHAY-
LMPOBAHHOMY B TOM Xe nosie Ha obknajkax TOro Xe KoHjeHcaTopa C BakyyMHbIM mnpomexyTkom. e/B0 pac-
CUYMTbIBAKOT NO hopmyne

e/0= 14,4 mCOmdt, (1)

roe CO — emkocTb o6pasuya, @;
d — anameTp obpasua, Mm;

t — TonwmHa obpasuya, Mm.

3.1.2 OTHOCUTeNbHaA AUanekTpuyeckas NPoHULAeMocTb, £33/B0 nonsapusoBaHHoro o6pasua B popme
AucKa B HanpaB/ieHWW, napasnsieslbHOM €ro ocu Nossipu3alnun, B YyC/IOBUSIX NOCTOSAHHOTO AaBfeHus.

3.1.3 TaHreHc yrna guanekTpuyeckux notepb (g 8) — TaHreHc yrna mMexay BeKTopamu njoTHOcTel
nepemMeHHOro Toka NMPOBOAMMOCTM U TOKA CMELWEeHUa AU3NEKTpUKa Ha KOMNIEKCHO MIOCKOCTH.
3.1.4 KoaphpmumMeHT 3n1leKTpoMexaHn4yeckoii CBA3WM niaHapHoi Moabl kone6aHuii (Kp) — nokasaTenb

3P PeKTUBHOCTK Npeobpas3oBaHUs INEKTPUUYECKON IHEPrUM B MeXaHUUYeCcKy 3Hepruio unu npeobpasoBaHus
MexaHuuyeckoii B anekTpuueckyto. Kp paccunteiBaloT no gpopmMmyne

12-1 +<2
K, (2)
2+(1+0)

rae A — HaMMeHbLlW Wit NONOXNUTENbHbI KOPEeHb YaCcTOTHOTO ypaBHeHUs Beccensa (cm. Tabnuuy 9 [1]);

a — nnaHapHblii kKoadpuumneHT MyaccoHa (cm. [1]);

fr1, fal — yacToTbl pe3oHaHca M aHTMpe30HaHca A/ NepBoli rapmMmoHuku, Iy,

3.1.5 Mbe3oanekTpuyeckuii moaynb (dy, nKn/H) — HaBepeHHas nonspusauus B HanpaBneHun / Ha
eAVHNLY MexaHW4YecKoro AaB/iIeHUA, NPUIOXKEHHOIO B Hanpas/IeHWU y, AU BenuuyunHa gedopmauun B Ha-
npaBneHnn /Ha eauHULY HanpsHKeHHOCTU 3/1eKTPUYECKOro Nosis, NPU/IOXKEHHOTO B HanpaB/ieHWN y; Hanpas-
neHve 3 — napannesibHo ocu nosApusaynu, 1 — nepneHankyapHO K ocu nonapusaumun. |d31| paccuntoeiBatoT
no popmyne

0,188 «Kp #10-5
3)
71

roe r — paguyc obpasuya, Mm;
p — M3MepeHHasa NAOTHOCTbL ob6pasua, onpegensemas MeTOAOM TMAPOCTATUYECKOrO B3BELWMBAHUSA B
oKTaHe, r/m3.

3.1.6 MexaHuyeckasa fO6POTHOCTb NaaHapHoO moAabl Koneb6aHMin (Qm) — OTHOWEHUE pPeakTUBHOIO CO-

NPOTUB/IEHUA K COMPOTUB/IEHNIO NOC/AefoBaTeNbHOW 3N1EeKTPUYECKOWH Lenun, aKBMBaNeHTHOW Nbe3okepamuye-
CKOMY aniemMeHTy. Qm paccunTbiBaloT No opmyne

ﬂm P 2nerr. £'£|

roe R — conpoTtusneHne obpasua, N3MEPEHHOE Ha YacToTe pe3oHaHca Nepsoil rapMoHuku, Owm.

3.2 CTaHfapTHble cnpaBOYHble JaHHble O AU3NEKTPUYECKNX, Nbe303NeKTPUUYECKUX U YNPYTUX XapakTe-
puctukax nbesokepamuyeckux matepuanos coctaBa LiaKbNacNbdTamSbn0 3 + z[Bi20 3- Fe20 3] npu Temne-
paTtype 25 °C npuBegeHbl B Tabnuuye 1.
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Ta6nuuya 1— CraHgapTHble CNpaBOYHblE AaHHblE O AUINEKTPUYECKUX, MbE303/IEKTPUUECKUX U YIPYTUX XapakTepu-
CTUKax Nbe3okepamuyecknx martepmanoB coctaBa LiakbNacNbdTamSbn0 3+ z[Bi20 3- Fe20 3] npu Temnepatype 25 °C

3HaueHVe nokasaressi [y Mbe303/EKTPUYECKOTO MaTepraia

MapameTp
NKLT-1 NKLT-2 NKLT-3
Na20, macc % 8,70 8,66 8,61
K20, macc % 11,26 11,21 11,15
Nb20 5, macc % 62,19 61,88 61,59
U20, macc % 0,49 0,49 0,49
Ta20 5, macc % 11,49 11,43 11,37
Sb20 5, macc % 5,37 5,34 531
Fe20 3, macc % 0,37 0,74 1,10
Bi20 3, macc % 0,13 0,25 0,38
43/€0 602 603 603
Kp 0,50 0,51 0,50
&3], KK 61 63 62
d33, nKkn/H 157 162 162
A33/H 3/u> nmt 6.4 6.6 6,6
104 115 110
Vf e« 10-3, m/c 4,671 4,745 4,750
033, MB « Mm/H 29,5 30,4 30,3
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MpunoxeHue A
(cnpaBo4YHOE)

XapaKTepuCcTUKN Nbe3oKepamuk

Al Yxe 6onee 30 neT nogasnsawoLLan YacTb NbE30TEXHNYECKON NPOAYKLMM Ba3npyeTcs Ha KOMMO3ULUSIX, Codepxa-
LMX B CBOEN CTPYKTYpe TOKCUYHbIE 3/1IEMEHTHI (B YacTHOCTU — Pb). OfHako B nocniegHve rofbl EBpoco30oM 6bi1 NPUHAT
ps4 Mep, HanpaB/ieHHbIX Ha 3aluTy OKpyxatowei cpefbl [4], npuBeAwnx K TOMy, YTO OFPOMHOE BHUMaHue B (hrM3nyeckom
mMaTtepuanoBefeHnn CTano yAensATbCa MOUCKY HETOKCUYHbIX Mbe303/1eKTPUYECKNX MaTepuanoB, KOTOpble MOryT MCMO/b-
30BaTbcsl (B TOM 4KC/le U 3aMEHUTb Ucnonb3yemble Pb-copepxaluve matepuanbl) B pa3fiMuHbiX chepax COBPEMEHHOA
TEXHVKM KaK B BUJE aKTUBHbIX 3/1EMEHTOB (NbE303/IEMEHT U Mp.), Tak U B KAYEeCTBE OCHOB A/18 CO3aHNsA (DYHKLMOHA/IbHbIX
3/1eMEHTOB (MHOrOC/OHNKMA 1 np.). Mpu 3TOM 3ak/l04YeHUs Takol Beayuwieil aHanmTuyeckol dmpmbl, kak YOLA (PpaH-
Lys1), TOBOPSIT O TOM, YTO PbIHOK AaHHOl NpoAykuuy 6yaeT TObKO paclumpsATbCs U NOTPeBHOCTb B TakMX CTPYKTypax GyaeT
TONbKO yBenuunatbcsi. OAHUMU M3 Hanbonee NepcnekTUBHbIX OCHOB A/151 CO3faHnsa NOA06HbLIX CTPYKTYP SABNAKOTCA MaTe-
pranbl Ha OCHOBE HMOGaTa HaTpusi, Kanust u MTus.

MpeacTtaBneHHble Tabnuubl ABAAOTCA 0606LWeHnemM paboT, NPOBOAMMbIX B OTAeNe UHTeNNeKTyalbHbIX MaTepua-
OB U HAHOTEXHONorMN HayyHo-uccnefoBaTenbCckoro MHCTUTYTa onsmnkn KOxHoro ®egepanbHoro yHusepcuteta (HOOY),
no COo34aHWI0 1 NOATOTOBKE CNPaBOYHbIX AAHHbLIX AW3NEKTPUYECKUX U NbE303/1EKTPUUECKUX XapaKTEPUCTUK HOBLIX Gec-
CBUHLLOBbIX KEepamuk.

A.2 DkcnepumMmeHTanbHble pesynbTaTbl. O6CyxXaeHne

B HAW dmsukm KOPY 6bnn npoBedeHbl 06LMPHbIE UCCef0BaHNs CBOWCTB KepaMuK Ha OCHOBE HuobaTta HaTpus,
Kanma n nntua (cm. [1]) ¢ ncnonb3oBaHMeM aTTecToBaHHbIX MeToauk [2] u [3]. OAna pa3paboTtkn CC/L 6binn oTobpaHbl
pesynbTaTbl UCCNefoBaHUA XapakTepucTUK CeEMU Kepamuyecknx o6pasLoB KaxAoro u3 nccnegyembix coOCTaBoB, MOMy-
YEHHbIX C UCNO/Ib30BaHMEM OAMHAKOBbLIX pernaMeHTOB CUHTEe3a U cnekaHusa (temnepatypa I, Bpemsa T) (Tabnuua A.1).

Ta6nuua Al — KOHUEHTpauuu KOMNOHEHTOB, PEraMeHTbl CUHTE3a U CNeKaHUs UCCNesyeMbiX Kepamuk

3HaveHve nokasaresisi 41l Nbe303/1IEKTPUUECKOro Marepuana

MapameTp
NKLT-1 NKLT-2 NKLT-3
Na20, macc % 8,70 8,66 8,61
K20, macc % 11,26 11,21 11,15
Nb20 5, macc % 62,19 61,88 61,59
Li20, macc % 0,49 0,49 0,49
Ta20 5, macc % 11,49 11,43 11,37
Sb20 5, macc % 5,37 5,34 531
Fe20 3, macc % 0,37 0,74 1,10
Bi20 3, macc % 0,13 0,25 0,38
T 1k 1123 1123 1123
T CHT A>C 1 1 1
T 9 K 1143 1143 1143
T CUHT 2> ¢ 6 6 6
Fenekl’ K 1173 1173 1173
lcnek ™' ¢ 2 2 2

Mo gaHHbIM peHTreHo(a3oBOro aHasM3a YCTaHOBMEHO, YTO MOJyYeHbl GecnpumecHble Kepamuyeckme o6pasLbl
nbe3okepamuk NKLT-1, NKLT-2 n NKLT-3, KOTOpbIM CBOWCTBEHHbI AOCTATOYHO BbICOKME 3HAYEHWUs PoTH 92—94 %, yTo
npvemnemMo Ans MaTepuasnoB, MOMYYEHHbIX MO 0ObIYHOW Kepamuyeckoi TexHonoruw [5]. PesynbTatbl M3MepeHus Aaua-
NEeKTPUYECKUX, NMbe303NIEKTPUUECKUX N YNPYTUX xapaktepuctuk uccnegyemolx coctaBoB NKLT-1, NKLT-2 n NKLT-3 npu
Temnepatype 25 °C npuBegeHbl B Tabnmyax A.2—A.4.
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Ta6bnuua A.2 — OCHOBHble 31eKTpohusnyeckne xapakrepuctnkm kepammkm NKLT-1

Kepamunuyeckme obpasupl

MapameTp

1 2 3 4 5 6 7

Na20, macc % 8,70 8,70 8,70 8,70 8,70 8,70 8,70
K20, macc % 11,26 11,26 11,26 11,26 11,26 11,26 11,26
Nb20 5, macc % 62,19 62,19 62,19 62,19 62,19 62,19 62,19
bl20, macc % 0,49 0,49 0,49 0,49 0,49 0,49 0,49
Ta20 5, macc % 11,49 11,49 11,49 11,49 11,49 11,49 11,49
Sb20 5, macc % 5,37 5,37 5,37 5,37 5,37 5,37 5,37
Fe20 3, macc % 0,37 0,37 0,37 0,37 0,37 0,37 0,37
Bi20 3, macc % 0,13 0,13 0,13 0,13 0,13 0,13 0,13
43/e0 602 601 600 608 602 603 602

Kp 0,50 0,50 0,50 0,50 0,50 0,50 0,50

|d31], nKn/H 61 61 60 61 60 61 61
/33, nKn/H 157 156 157 155 157 155 156

A s s oown 6,4 6,4 6,4 6,4 6,4 6,4 6,4
104 102 104 102 103 103 104

V f m10~3, m/c 4,67 4,67 4,67 4,67 4,67 4,67 4,67
433, MB « M/H 29,5 29,5 29,4 29,5 29,6 29,5 29,5

Ta6nunua A.3 — OCHOBHble 31eKTpohusnyeckne xapaktepuctmkm kepammkm NKLT-2

Kepamudeckue o6pasupl

Mapametp

1 2 3 4 5 6 7

Na20, macc % 8,66 8,66 8,66 8,66 8,66 8,66 8,66
K20, macc % 11,21 11,21 11,21 11,21 11,21 11,21 11,21
Nb20 5, macc % 61,88 61,88 61,88 61,88 61,88 61,88 61,88
|_i20, macc % 0,49 0,49 0,49 0,49 0,49 0,49 0,49
Ta20 5, macc % 11,43 11,43 11,43 11,43 11,43 11,43 11,43
Sbh20 5, macc % 5,34 5,34 5,34 5,34 5,34 5,34 5,34
Fe20 3, macc % 0,74 0,74 0,74 0,74 0,74 0,74 0,74
Bi20 3, macc % 0,25 0,25 0,25 0,25 0,25 0,25 0,25

£33/60 600 602 603 603 603 601 601

«p 0,51 0,51 0,51 0,51 0,51 0,51 0,51

|d31|, nKn/H 61 62 63 63 63 62 61

d33, nKn/H 160 160 162 163 162 162 161

A33/Y e33/e0> MMB 6.6 6.6 6.6 6.6 6,6 6,6 6,6
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OkoHuyaHve Tabnuupl A.3

Kepamunyeckue obpasuipl

MNapameTp
1 2 3 4 5 6 7
110 112 115 115 114 115 110
V f ml0"3, mic 4,745 4,745 4,745 4,745 4,745 4,745 4,745
433, MB « m/H 30,3 30,3 30,4 30,4 30,4 30,4 30,3

Tabnunuya A.4 — OCHOBHble anekTpousnyeckne xapakrepuctmkm kepammkn NKLT-3

Kepamunueckue obpasLipl

MNapameTp

1 2 3 4 5 6 7

Na20, macc % 8,61 8,61 8,61 8,61 8,61 8,61 8,61
K20, macc % 11,15 11,15 11,15 11,15 11,15 11,15 11,15
Nb20 5, macc % 61,59 61,59 61,59 61,59 61,59 61,59 61,59
Li20, macc % 0,49 0,49 0,49 0,49 0,49 0,49 0,49
Ta20 5, macc % 11,37 11,37 11,37 11,37 11,37 11,37 11,37
Sb20 5, macc % 531 531 531 531 531 531 531
Fe20 3, macc % 1,10 1,10 1,10 1,10 1,10 1,10 1,10
Bi20 3, macc % 0,38 0,38 0,38 0,38 0,38 0,38 0,38
602 603 603 603 602 603 603

Kp 0,50 0,50 0,51 0,50 0,50 0,50 0,51

|d31], nKn/H 62 61 62 61 62 63 62
d33, nKn/H 162 162 161 162 162 164 162
A33A/e33/e0 MWB 6,6 6,6 6,6 6,6 6,6 6,6 6,6
97 105 110 109 110 107 108
Vf ml0"3, m/c 4,750 4,750 4,750 4,750 4,750 4,750 4,750
433, MB mw/H 30,2 30,3 30,3 30,3 30,3 30,3 30,3

Yka3aHHble napameTpbl MmaTtepuasioB NKLT-1, NKLT-2 n NKLT-3 npeBbilwaloT TakoBble B CpaBHEHUU C aHasiora-
mMu [6], [7]. HM3KOe 3HauYeHue OTHOCMTENIbHOW AU3NEKTPUYEeCcKo npoHuyaemocTn £33/e0 ~ 600 gaHHbIX MaTepuanos
onpefenser UX OCHOBHOE Ha3HayeHWe — WCNoJIb30BaHWEe B BbICOKOYACTOTHbLIX NpeobpasoBaTtesnisx, paboTawwmnx B
AunanasoHe yacToT 4,5—5,4 Mly. 3710 cnepyeT npexae BCero U3 Toro, 4To TBepAble pacTBOPbl HA OCHOBE HMOGATOB
LLe/IOYHbIX MeTan/I0B MOryT UCNO/Mb30BAThCHA B Ka4ecTBe Pe30HaHCHbLIX 3/IEMEHTOB Nbe303/1eKTPUYECcKMx npeobpaso-
BaTesnieil B BbICOKOYACTOTHbIX M O4YEHb BbICOKOYACTOTHbIX Anana3oHax. Beicokne 3HaveHunss Kp~ 0,5, 433~ 30 mB « m/H
N HU3Kne 3HavyeHnss QM~ 115 B coyeTaHWu C HU3KMM 3HAYEHUEM OTHOCUTE/NbHOW AW3NEeKTPUYECKOh NPOHULLAEMOCTM
e33/e0 ~ 600 faHHbIX MaTepuasioB No3BOJAET UCMNOMb30BaTb WX B Y/IbTPa3BYKOBbIX Nbe3okepaMuyecknx npeobpaso-
BaTenax, npegHasHayeHHbIX Ana paboTbl B BO3AYLWHOW cpefe B KavyecTBe um3nyyartenein u NnpuemMHUKOB B cUCTEMAX
ANCTaHUMOHHOTO ynpaBfieHns, nHankatopax 6,1M30CTM NPensATCTBUIA B YCTPOMCTBaX A8 U3MEPEHUS CKOPOCTU raso-
BOro noToka.

A.3 OueHka AOCTOBEPHOCTU AaHHbIX

CyMMapHble MOrpeLlHOCT U3MePEHUA AN3/IEKTPUYECKUX, Mbe303/TIeKTPUYECKUX 1 YNPYTUX XapakTepucTuk uccneay-
eMblx 06beKTOB npejcTas/ieHbl B Tabnuue A.5.
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Ta6nuuya A.5 — CymmapHblie NOrpelHoCTU U3MEPEHUIA 31EKTPOU3NYECKNX NapameTpoB

MapameTp 3HayeHne A AA/A, %

833A0 250—5000 1,0
0,2—0,3 5,0
o8> 2,0
“p o> o8 15
o6 o 1,0
20—30 50

|d31}, nKn/H
30—40 2,0
40—100 3,0

d33, nKn/H
100—700 2,0
033, MB « M/H 16—40 2,0
5060 10
600—5000 20
tg8 m102 0,3—20,0 50
VfelO-3, mic 2,6—4,0 0,3

A.4 OueHKa CTaHAAPTHOrO OTK/IOHEHMS OT CPeAHEro 3HauYeHus

B cBA3M C Tem, 4YTO BCe aTTECTYeMble XapaKTepUCTMKN SIBASIKOTCS PacCUUTbIBAEMbIMU BeNUUYMHAMU (MOrPELLHOCTU
onpegeneHns npueedeHbl B Tabnuue A.5), Ana KaxAol U3 HMX 6blna NnpoBefeHa OLeHKa SKCNepuMeHTasilbHOro ctaHaapT-
HOro OTK/IOHEHUSA OT cpefHero 3HadeHusa no popmynam (A.1l), (A.2) B cootBetcTBUM ¢ TOCT 34100.3

1
<r=-3x. @)
nk=1
S(K)=P ~t(4 "4 f. (A2)
yn-1*=1
roe g — cpegHee apVICbMETI/IHeCKoe JKCNnepumeHTasibHOe CTaHAapPTHOE OTK/IOHEHME OT cpeaHero 3Ha4yeHna BeETMYUHBI qk,

K — HOMep M3MepeHus;
gk — n3mepsiemas BenMUMHa.

Ta6nuua A.6 — IKcnepuMeHTaslbHble CTaHAAPTHbIe OTK/IOHEHUS OT CPeAHEro 3HauYeHWUs 3MeKTPodM3NUecKux napa-
MEeTpOB

MapawveTp NKLT-1 NKLT-2 NKLT-3
43A0 2,57 1,214 0,49

p 0,001 0,001 0,0049
|d31], nKn/H 0,49 0,89 0,69
d33, nKn/H 0,89 1,13 0,89

A33/A33A0. NMA 0,008 0,009 0,0069
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OkoHuyaHue Tabnuubl A.6

Mapametp NKLT-1
0,89

V f«10-3, m/c 0,0002
033, MB mm/H 0,058

NKLT-3

4,577

0,0034

0,048



(1]
(2]

K]

(4]
(5]
(6]

(7]
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