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PEKOMEHAALMS
FocyaapcrBeHHas cucrema obecnevenus eMHCTRA M3IMEPEHMH

TOCYAAPCTBEHHAS NOBEPOYHAS CXEMA
ANna CPEACTB U3MEPEHMHA TOJILLIMHDI
OCOBO TOHKMX MOKPLITUM B AUATIASOHE 2 1000 um
MM 1950—388

Aara ssepenus 01.01.90

Hacrosimas: pexoMmMeHganusi pacipocTpPaHseTcsi HA TOCYAapCTBEH-
HYIO NOBEPOYHYIO CXeMY AJISl CPedCTB H3MEPEHHH TOJIHHB 0cO6O TOH-
KHX NMOKPHITHA® B Auamnasone 2--1000 HM M ycTaHaBJIHBaeT Ha3Hauye-
HHE YCTAHOBKM BHICIIEH TOUHOCTH AJs BOCIPOH3BENEHHS €XHHHUIIBI
JJMHHB — MeTpa (M) B 06JacCTH M3MEPEHHH TOMIMHE 0CO60 TOHKHX
TOKpLITHH B auanasone 2-+1000 HM; KOMIJIEKC OCHOBHBIX CPEACTB H3-
MepeHit, BXOISALUIHX B €€ COCTaB, OCHOBHblE METPOJIOTHUECKHE Xapak-
TEPHCTUKH YCTAHOBKH BBHICIIEH TOYHOCTH H MOPSIAOK NepeflauH pasme-
Pa eIHHHUNBl JJIHHE B 06JaCTH H3MEPEHHH TOJILHHB 0CO60 TOHKHX IO-
KpbHITHT B guanasone 2--1000 yM OT yCTAHOBKH BbicLIeid TOYHOCTH HPH
nomoiii 006pasuoOBEIX CPEINCTB H3MepeHHH pabouWM cpeicTBaM H3Me-
peHnil ¢ yKasaHHeM MNOrpeumHOCTel W OCHOBHHIX METOJOB ITOBEPKH.

1. YCTAHOBKA BbICLUEA TOYHOCTH

1.1, YcraHoBka BBICIIEH TOYHOCTH NpejHa3HayeHa AJISI BOCHPOH3-
BEJEHUST U XpaHEHHS €AMHHLB JAJHHB B 006/1aCTH U3MepeHH#l TONIHHH
0c000 TOHKHX NOKpPHITHH B AuHanaszoHe 2--1000 HM H nepexadn ee pas-
Mepa npu nomollH 06pasloBbIX CPEACTB W3MepeHHH paGoyHM CpPencT-
BaM H3MepeHHuii, ipuMeHsieMbIM B HapOJHOM XO35IHCTBe, C IeJIbI0 O6ec-
neyeHus eJMHCTBA H3MEPEeHHH B CTpaHe.

* K 0c060 TOHKHM OTHOCAT NMOKPHITHS, TOJIIAHA KOTOPHX HE NPEBHINACT AJHHY
¢B0O60AHOro nMpobera 3AeKTPOHA B MarepHase NOKPHITHA.
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1.2. YcranoBka BHICIIEH TOMHOCTH COCTOHT H3 KOMILIeKca Cjeiylo-
LHX CPEACTB H3IMEpeHHH:

ONTHYECKHH KBAHTOBLIH reneparop (sasep);

ajanTuBHbIA HHTEephEpOMeTp.

1.3. Jilnana3oH 3HaueHHH AJHHH B 06JaCTH H3MEPEHHH TOJLIHHBE
0c060 TOHKHX NOKPHITHH, BOCIIPOH3BOJAHMBIX YCTAHOBKOH BHICIUEH TOUY-
HOCTH, cocTasasieT 21000 umM.

1.4, YctanoBka Bucuiefi TOYHOCTH OOecneyuBaeT BOCHPOH3BEIEHHE
€JHHHUBl ANHHB B 00JAaCTH H3MepeHHH TOJIIHHB 0CO00 TOHKHX MO-
KpLITHI B auanasdone 2--1000 M co cpeanuM KBaApaTHYeCKHM OT-
KJIOHEHHeM pe3yJbTaTa u3MepeHuii S, He npesnimamwmum 0,1 BM npu
30 ne3aBucHMBIX u3MepeHHsx. HeHckalouenHasa cucremaTHueckas IO-
rpelHocTb § He npesniliaet 0,3 HM.

1.5. Jnst obecneyennst BOCHPOH3BEAEHHs €IHHHUBI IJHHH B 00.ac-
TH H3MEpPEeHHH TOJWHMHB 0co00 TOHKHX MOKPHTHE B JHaNna3oHe
2+10600 HM ¢ yKa3aHHOH TOYHOCThIO ROJXKHBI GbITh COOJIONEHB Npa-
BH/1a XPaHEHHS1 H NPHMEHEHHS YCTAHOBKH BbICWI€H TOUHOCTH, YTBeEp-
XK ACHHBIE B YCTAHOBJIEHHOM NOpsJKe.

1.6. YcTaHOBKY BbiCLIEH TOYHOCTH NPHMEHSIOT A1 N€peiayd pas-
Me€pa edHHHUbI JJIHHB B 00/12CcTH HM3MePeHHH TOJIHHB 0C060 TOHKHX
nokpuiTdé B AxanaszoHe 2--1000 HM 06pa3nOBBIM CPEACTBAM H3Mepe-
uuft 1-ro paspsiza MeToLoM NpPsIMBIX H3MEPEHHH.

2. OBPA3LOBbIE CPELJCTBA M3MEPEHWA

2.1, O6pasuoBre cpeacrBa H3MepeHuH#H lro pas-
psina

2.1.1. B kauecTBe 00pa3uoBBIX CpeACTB H3MepeHHHt 1-ro paspsna
TIPHMEHSIOT HAaOOpH Mep TOJIUHHBI NOKPHLITHA CTVIEHYaThiX OAHOPOA-
HbIX: B AHanaszoHe 2--1000 uM — HaGOpbI MEp HMHTALHOHHBIX CTyNEH-
4aThIX 32KPBITHIX HJAM OTKPHITHX; B aHanaszoHe 2-+300 HM — Habophi
CTYHEHYaTbiX OAHOPOAHBIX MEpP TOJNLIMHBI METaJJHYECKAX MNOKDPHLITHH,
paboune NMOBEPXHOCTH KOTOPHIX HMEIOT CTYNEHH H3 OJHOTO H TOro Xe
MeTaJjsia BbicoToH 2--300 HM Ha OCHOBAHUH M3 AHITEKTPHKA.

B 3aKpBITHIX HMHTALHOHHBIX CTYINEHUYATHIX -Mepax IOKpLITHE HA
CTYNeHYaToOM OAHOPOAHOM OCHOB2ZHHHM MMHTEPYETCA Ta30M HJH KHI-
KOCTBIO, PACIIOJIOXKEHHBIMH MEXAYy CTYNeHYaThiM AHOM OCHOBaHHS H
3aKpHIBAIOIIEA HaKJaAKOH. 3aKpbiThie MMHTAUHOHHbBIE Mephl MOryT
ObITb TaK)Ke BHIIOJHEHB B BHAE KPUCTAJJOB KPEMHHS MJH APYrHX
MATEPHAJNOB C aTTeCTOBAHHBIMH PACCTOSIHUSMH MEXAY TJIOCKOCTSIMH
KPHCTAJIJIHYECKOH peIleTKH, HACHTUGHUHDYEeMbIMH NPH MOMOILH PEHT-
reHOBCKOro HHTepdepoMeTpa.

2.1.2. JoBepuTe/bHbie a6GCOAIOTHLIE MOTPEIIHOCTH § 06pasiuOBBIX
CpeiCTB H3MepeHHH 1-ro pa3psiia mpH AOBEPHTENbHON BEPOATHOCTH
0,95 ne npeBwmaior (0,6+0,0015 k) uM, rae A — BHICOTA CTyNEHH B
HaHOMeTpax.

2.1.3. O6pasuoBne cpeAcTBa H3IMepeHHH 1-ro paspsiia NPHMEHAIOT
AJisi TIOBEPKH 00pa3loBbIX CPeACTB H3MepeHHH 2 W 3-r0 paspsioB H
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BBICOKOTOUHBIX PaGOYHXx NPHOOPOB AJIsi H3MEPEHHH TOJIHHB NOKphI-
THH METOAOM IIPAMbBIX H3MEPEHHH.

22 O6pasuoBhe cpejncTBa H3MepeHH#E 2ro pas-
pana

2.2.1. B xauecTse 06paslOBLIX CPEACTB H3MEepeHH# 2-ro paspsija
[PUMEHSIOT KOHTAKTHblE U GECKOHTaKTHble NPHOOPH ISl H3MepeHHH
TOJLIMHLL TIOKPLITHH C H3MepHTeJabHHIM ycunueM He Gosee 0,001 cH-
B 1nanasone 2--300 Hm; He Gosee 0,1 cH- B nuanasone 3001000 um.

KonTakTHbBle TPpHOOPH HMEIOT BXOJAHOH UYyBCTBHTEJbHHH 3JE€MEHT C
TBEPABIM H3MEPHUTEJbHHIM HAKOHEUHHKOM, MPHYEM Mephl TOJLIHHBI
NOKPLITHH, HA NMOBEPXHOCTH KOTOPBHIX NPH B3aHMOAEHCTBHH C KOHTAaKT-
HbBIM NIpUOOPOM He oCTaeTcs CJaefa IJacTHYeCKHX Aedopmanuii rayon-
HOH Oosiee ONHOH TpeTH NpeAesa AONYCKaeMOH MOTPEIIHOCTH H3Mepe-
HUH, Ha3bIBAIOT TBEPABIMH.

B GeckOHTAakTHbHIX NMPHOOPAX HE PEANU3yeTCH MEXaHHYECKHH KOH-
TaKT BXOJAHOI'O YYBCTBHTEJBHOrO 3J€MEHTa C MOKDHITHEM NOBepsieMOHA
Mepbl.

2.2.2. JloBepuTe/ibHbIE abCOJIOTHBIE MOTPEMIHOCTH & 006pa3LOBLIX
CpeACcTB H3MepeHHH 2-ro paspsiia NPH JAOBEDHTENbHOH BEPOSTHOCTH
0,95 we npesniwator (1,240,005 k) uwm.

2.2.3. O6pasLoBble cpexcTBa H3MepeHHH 2-TO Da3psja npHMeHd-
0T A/ [IOBeDKH 00PasuUoOBBIX 3-T0 pa3psiia HAOOPOB Mep TOJIUHHBL
NOKPBLITHI CTyMeHYaThix H OeccTymeH4YaTbiX MeTOAOM NPSAMBIX H3Mepe-
HHH.

2.3. O6pasuoBble cpencTBa H3MepeHuli 3-ro paspsna

2.3.1. B kauectBe 06paslOBbIX CPeICTB H3MepeHHH 3-ro paspsaa
NpHMeHsiloT Habophl Mep TOJLLHHLI IOKPBITHH CTyneHYaThx H Oeccry-
NeHYaThiX, MeTa JIHYEeCKHX H HeMeTaJIHYeCKHX, TBEPAbIX M MSATKHX,
OJHOPOAHBIX H Pa3HOPOJNHBIX; KOHTAaKTHble H 0eCKOHTAKTHBHE NPHOOPH
ANl H3MEPEHHH TOJIUKMHBL MOKPHITHH C H3MEpPUTENbHBIM YCHJIHEM He
6osee 0,001 cH- B nuanasone 2--300 um; He Gosee 0,1 cH- B auana-
3oHe 3001000 nm.

2.3.2. JloBepuresbHble a0COJMIOTHBIE MOrPELIHOCTH 8 0GPa3UOBLIX
cpeiacTB H3MepeHHH 3-ro paspsiia NPH JAOBEDPHTEJbHOH BEPOSTHOCTH
0,95 ue npesuimanor (2,540,011 A) um.

2.3.3. O6pasuoBrie cpeacTBa H3MepeHHit 3-ro pa3psfa NpHMeHAIOT
751 moBepKH 06pasnOBLIX CPEJACTB H3MepeHHii 4-ro pa3psga, paboynx
npHOOPOB A/ H3MEPEHHH TOJNIIHHLEI MOKPHTHI H HAbOpOB Mep TOJ-
LIHHBl NMOXPHITHH METOAOM NPSIMBIX H3MEpPEHHii; NOBEPKH TEXHOJIOTH-
YeCKHX NPHOOPOB AJs M3MEePeHUH TOJIUKHB NOKPHITHA B npouecce Ha-
HeCeHHsl MOKPHITHA CJAHYEHHEM MPH MOMOIUM KOMHapaTtopa (Mep - CBH-
JAeTeiefl TOJNHHB MOKPHITHSA).

Ha mepax - cBHAeTe/1X NOKPHITHE HAHOCSAT B TEXHOJIOTHYECKOM TIPO-
1ecce, HOrpeUlHOCTb CPENCTBA H3MEPEHHH KOTOPOro Onpeiessior.

2.4. O6pasnoBnie CpejiCTBa H3MepeHuit 4-ro paspsaa

24.1. B xkauecTBe 06pa3suOBLHIX CPEACTB H3MePeHHH 4-ro paspsana
NPHMEHSIOT Mephl 3 (EKTHBHOH TOJIIHHB DOKPHITHA: MepHl, TOJMIHHY
HOKPLITHS KOTOPHIX ONPENeasioT METOAOM KOCBEHHBIX H3MepeHHi,
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T. €. pacueTHHM IIyTeM C HCIO/b30BaHHEM De€3y,IbTATOB NPAMbBIX H3Me-
pennit 1pyrux GYHKUHOHAIBHO CBA3AHHLIX C TOJILHHON XapaKTePHCTHK
TIOKPBITHS.

2.4.2. [osepuTeqbHble aGCONIOTHBIE IMOrPEMIHOCTH O 0GPA3UOBHIX
CPE€ICTB H3MepeHHH 4-ro pa3psia IPH JOBEPHTEJIbHOI BepOSTHOCTH
0,95 se npeBbimaoTr (10+40,05 A) um.

2.4.3. O6pa3uoBbe cpefcTBa H3MepeHHH 4-r0 pa3psijia NPHUMEHSIOT
AJs1 NMOoBepKH pabouux npubopoB Ajsi H3MepeHHUil 3QPeKTHBHOH TOJ-
IIHHBI TTOKPHITHE.

3. PABOYME CPENCTBA U3MEPEHMH

3.1. B xauectBe pabouux CPEACTB H3MepeHUH NPUMEHSIOT NPHOO-
Pbl A5 H3MEPEHHH TOJIIMHLL OKPHITHH (KOHTaKTHble — IpodHiIorpa-
&bl, TeJHCTeNbl, J€KTaKH, KOHTAaKTHble MHKpOHHTepdepoMerpH, Oec-
KOHTAKTHBI® 3/JEKTPOMATHHTHBIE NMPAMBIX H3MEPEHHH — BHXPETOKOBbIE
H eMKOCTHbI€ TOJIIIHHOMEpPHl, KOCBEHHBIX H3MEpeHHH -— Ja3epHbe 3-
JIMTICOMETpHI) ; HA60pLl Mep TOJINHHBL MOKPLITHA (IIPO3PayHbLIX H He-
TIPO3PAYHLIX, CTYMEHYATHIX H OGECCTYNEHYATHIX, C PA3JHUYHBIME COYETa-
HHAMH MaTepHaJIOB OCHOBAHHS NMOKDPBITHs); NPHOOPHl 1 u3MepeHHH
3 (PEeKTHRHOH TOMIHHBL NOKPLITHH, onpefejseMOfi Yepe3 eXHHHIH
Macchl, ONTHYECKOH IJOTHOCTH, a TaKKe ApyrHe eIHHHLbl (H3HYECKHX
BeJIHYHH ¥ IPHOOPH TeXHOJOTHUECKHE AJSi U3MEPEeHH# TOJNUIMHBL [O-
KPBITHH,

3.2. Tlpenensl ponyckaeMbeix aGcosOTHBIX MOTpeuiHocTeli A npu6o-
POB A1l H3MePeHHH TOJILHHLI HOKPHITHI coctaBasior oT (1,540,005 h)
no (540,025 k) HM, HaGopoB Mep TOJUWHHB MOKPHITHH — (104
+0,05 ) uM, npuGOpPoB N8 H3MepeHHi 3((deKTHBHON TOJUIHHBL IO-
KpHTHH — (25+0,1 A) HM, NpuGOPOB TEXHOJIOIHUECKHX A H3Mepe-
HUA TOMMUHB NOKphTHE — (15-+0,06 £) HM.
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[MpuMeuanns:

1. HopMaabuue ycaopHs H3Mepennfi npa nosepke cootserctylor [OCT 8.395—80.

2. Jlnanasonn M3MepeHH#i BCeX IPYNN CPEACTB M3MEDEHHA YKasaHH B 3aroJoBKe
NOBEPOUYHOA CXeMH.

3. §, — NOrpewHOCTh NEepeRavd pa3Mepa eMHHIH.
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