MUHHCTEPCTBO NPOMBIIJIEHHOCTH H TOPMOBIA

POCCHHCKOH ®E/EPAIIAA
PEJIEPAJIBHOE ATEHTCTBO
O TEXHUYECKOMY PETI'YJIMPOBAHHMIO 1 METPOJIOTHU
(Poccranpapt)
NPHKA3
29 nexaGps 2018 r. N 2840
Mockpa

06 yrBepxnenun I'ocyaapcTBennoil noBepoOIHO#l CXeMBI
AJ9 cPeICTB HIMepeHHii JJHALI B Ananasone ot 1-107 1o 100 M
¥ JJIHH BOJH B AnanasoHe ot 0,2 ao 50 mxm

B cooteerctBur ¢ Ilomokenwem o6 3TanoHax eOWHML] BEIUYHH,
HCTIONL3YEMBIX B Cepe ToCyAapCTBEHHOTO peryIHpoBaHHA 00€CIIeueHHs €MHHCTBA
H3MEpeHMH, YTBEpXKASHHBIM HocTaHoBiIeHHeM IIpaBurensctBa Poccmiickoit
Qepeparn oT 23 centabpa 2010 r. No 734 «O6 »TanoHax eIMHHL BeJHYHH,
HCTIONB3YEMEIX B Chepe rocyIapCTBEHHONO peryiadpoBaHus obecreveHHs eJHHCTBA
HU3MepeHHit», BpeMeHHBIM mopsiakoM pa3paloTku (TlepecMoTpa) U YTBEPHKIACHMH
roCyJapCTBEHHBIX TOBEPOYHEIX cxeM, YTBEPKICHHBIM NPHKa30M
MejepatbHOr0 areHTCTBA IO TEXHHYECKOMY DErylMpOBAHMIO H  METPOIOTUH
ot 31 asrycra 2017 r. Ne 1832, Ha ocHoBannu [Inana paspaboTku (mepecMotpa)
M YTBEpXAEHHA rOCYJapCTBEHHEIX MTOBEPOYHLIX cXeM Ha 2018 roj, yTBep)kIeHHOTO
npukazoM  PemepalbHOro  areHTCTBa 1O TEXHWYECKOMY  perylHpOBaHHIO
1 MeTposiorud ot 29 nexabps 2017 r. Ne 3021, a Takke npAHUMas BO BHEMaHHE
pazmen Il nmporokona HAyIHO-TEXHHYECKOH KOMHCCHH 10 METpOJIOrHH
H U3MepHTeNBHOM TexHuxke (DenepapbHOrO0 AareHTCTBa M0  TEXHHYECKOMY
PETYIMPOBAHHIO H METPOJIOTHH OT 7 Nekabps 2018 r. Ne 144-npnipru ka3 Balo:

1. VYTBepawTs NpHUIAraeMyl0 TOCYJAPCTBEHHYI0 IIOBEPOUHYID CXEMY
ISl CPENCTB M3MEpeHui IMHEI B guanasoHe oT 1-10° go 100 M u anuH BonH
B nuanasone ot 0,2 xo 50 MkM (ganee — I'TIC).

2. YcraHoBuTh, uro I'TIC mpumenserca 1A I'ocyaapcTBEHHOTO NEPBHYHOTO
3TAJIOHA eqUHHULB ANUHE! - MeTpa (I'DT 2-2010), 5TalOHOB U CPENCTB H3MEpeHHit
JUIHHEI B guanasose ot 1-10° no 100 M 1 AyHH BonH B Auanasole oT 0,2 10 50 MkM
M BBOAMTCA B AelicTBue ¢ 30 anpens 2019 1.

3. VYOpaBneHHIO TEXHHYECKOTO PerylMpOBaHHA M  CTaHAAPTH3aLHH
(I.A.Tomes) cosmectHO ¢ OI'VI1 « BHUWM um. JL.W.Mengeneera» (A.H.Hpounn)
ofecrieudTs OTMEHY HallHOHambHOTO cTaHgapra Poccmdickoit @epepauun
IOCT P 8.763-2011 «locymapcTBeHHass cHcTeMa oOeCreveHHs equHCTBA


https://www.mosexp.ru/energeticheskoe-obsledovanie

n3Mepenni. ['ocynapcTBeHHas [OBEPOYHAs CXeMa AN CpelCTB M3MEpEHHH ITMHBI
B guanazone ot 1-10° no 50 M ¥ AnMH BoJH B AHanasore ot 0,2 10 50 MxM».

4, O@OI'YIT «BHUHNO®TPH» (C.HU.Joxuyenko) BHecTH MHGOpManuo
06 yreepxznenun [TIC B ®enepanbHbri MHbOPMaNHOHHEIH GoHI N0 obecnedeHno
€IHHCTBA H3MEPEHHH.

5. VYopaenenmio Mmetponorun (J.B.I'oromeB) obecneyuts pa3smelneHne
nupopmauuu 06 yreepiennn ITIC Ha oduumanbEoM calite @exepansHOro
areHTCTBA MO TEXHHYECKOMY DETYIHPOBAaHHIO H METPOJOIHH B HH()OPMAIMOHHO -
TeleKOMMYHHUKaLHOHHOH ceTH «HHTepHeT».

6. KoHTpOIE 32 HCIOTHEHHEM HACTOSLIETO PHKa3a OCTaBIIAIO 38 COBOH.

3amectHTens PykoBoxuTens C.C.Tony6eB

0 31,

L AOKY 4

XPAHKTCR B CHCTEME MIBKTPOKHOND AIOKYMEHTOO60POTA

GEACPANLHOR ATEHTETBO NO TEXHUUECKOMY PEry MPOBAHMIO
METPONGrHN.

=R O CEPTUEHIKATE 37

Ceprudukar: ODE1036EE32711E8B0EIEQ071BFCSDD276
KoMy euigan; onyGes Cepreil Cepreesnd
Deiicrenrenen; ¢ 08.11.2018 go 08.11.2019




YTBEPXKJIEHA
nprkazoM DenepanbHOro areHTCTBa
110 TCXHUYECCKOMY PEryIupOBaHUI0
" MCTPOJIOTHA
0T «29» nexabps 2018 r. Ne 2840

I'OCYJAPCTBEHHAS HIOBEPOYHAS CXEMA
JUIST CPEJICTB U3MEPEHHIA JUTMHBI B IHAITA3OHE ot 1:10° 10 100 M
H JJINH BOJIH B JTUAITA3OHE ot 0,2 10 50 mxm



1. OGn1acTh NpUMeHeHHs

T'ocynapcTBeHHas MOBEPOYHAs CXeMa Il CPEACTB U3MEPEHUIl UIMHBL B
muanazode ot 1-10° 710 100M w mmwH BoNH B guamasoHe ot 02 10 50 MKM
(mayee — TOCYIapCTBEHHAS MOBEPOUYHAS CXEMA) YCTaHABIUBACT HOPANOK MEepenayu
COUHHUIIBI JUTMHBEL OT TOCYAApPCTBCHHOI'O0 NCPBHUYHOIO STajioHa C€AWHHULBI MJIMHBI —
METpa (Jajiee — rocyJapCTBEHHBINA TEPBHYHBIN JTalOH) CPEACTBAM H3MEPEHHH C
MOMOIIBI0 BTOPMYHBIX M pab04MX 3TaJOHOB C VYKa3aHHEM MOTPEHIHOCTEH U
OCHOBHBIX MCTOJIOB ITIOBCPKH.

JlomyckaeTcss MPOBOAUTH TOBEPKY C TMOMOILIBIO 3TaJOHOB OoJjiee BBICOKOM
TOYHOCTH, YEM NPELYCMOTPEHO HACTOAMICH FOCY JAPCTBEHHOM TOBEPOYHOH CXEMOIA.

T'ocynapcTBeHHAs IOBEPOYHAs CXEMa COCTOMT U3 YETBIPEX YacTeil:

yacThb 1. UICTOYHMKY U3MydeHU U CPEACTBA U3MEPEHHU IIMH BOJIH,

gacTh 2. Mephl AJMHEL INTPUXOBLIE U U3MEPHTEIH NMEPEMEILICHHH;

yacTh 3. Mepsl MIWHBI KOHIEBBIE IUIOCKOMApA/UIENIbHBIE W CPEACTBA
W3MEPEHU I HAPY KHBIX U BHYTPEHHUX PA3MEPOB;

qacte 4. VaMmepurenu mnepeMeLIcHHi, Mepbl penbedHbIe M MHKPOCKOMBI B
00J1acTH HaHOAMATa30Ha.

I'padudeckas wacte [oCcymapcTBEHHONW MOBEPOYHON CXEMBI JJIA CPEACTB
W3MEPEHUI JJIMHEI B QMANA30HE OT 1-10° o 100 M W [yIMH BOJNH B AMANA30HE
ot 0,2 mo 50 MKM npencTaBieHa B pwiokeHuax A, b, Bu .

2. T'ocyaapcTBeHHbII IepBHYHBII 3TAJIOH

TocynapcTBEHHEIH TEPBUYHBIAN JTATOH TMPEACTABISET CO00M KOMIUIEKC, B
COCTaB KOTOPOTO BXOJST CICAYIONINE CPEICTRA H3MEPEHHIA:

WCTOYHMK 3TaIOHHOrO u3ny4yenus — He-Ne/l, nasep, ctabunu3upoBaHHbIi 110
JIMHMM HACBILIEHHOTO NOIMOLICHHS B MONEKYJISIpHOM Hone-127;

YCTAHOBKA JJIsI W3MEPEHWH pa3HOCTH YacTOT MCTOYHUKOB JIA3€PHOTO
W3JTyIEeHUS,

VHUBEPCAJIbHBIH MHTEPPEPCHIMOHHBIA METPOBBII KOMIIApaTop;

Ja3epHbIA HHTEP(HEPSHIIMOHHEIN TPUIIATHMETPOBEI KOMIIApaTop;

Ja3epHbI WMHTEPGEPEHIMOHHBI KOMIIApaTop I HM3MEPeHWH IJIMHBI B
CyOMUKPOHHOM W HAHOUANa30HE;

TeTEPOANHHBIN HHTEPHEPOMETP.

HomunanbHOe 3Ha4YeHWE IMWHBI BOJHBI, MPU KOTOPOM BOCTIPOM3BOIMTCS
euHUIIa, cocTaBiger 0,633 MKM.

TocynapcTBeHHBIN TEPBHYHBIN 3TaJlOH  00ECNEeUNBaeT BOCIPOM3BENCHHE
€IUHULIBL CO CPEAHMM KBAJPATUUECKUM OTKJIOHEHHEM pe3yJibTara U3MEpeHuii S,, He
NPEBBILAIOIIIAM 56-10" nipu 100 HE3aBUCUMBIX H3MEPEHUAX.

HeucKITIoueHHas CHCTEMATHYECKast OrpeHocTh @, He mpepbimaet 2,2-1072.

CraHgapTHas HEOTIPENEICHHOCTh:

OLICHEHHAs 10 THIY A - u4,~ 5,6 10'%

orenenHas 1o tuny B - up—1,5-10"%

CyMmmapHas cTanapTHas HEOTpeIeIeHHOCTh - Uc,~5,8" 1072,

PacumpenHas HeonpeaeneHHocTb - Up,—1,16-10™"



(98]

CpenHee KBagpaTHIECKOE OTKJIOHEHHUE PE3ysIbTaTa U3MEPEHUH S Ipu nepeaade
€IVHUIIBl JUTMHB! JA3€PHBIM HHTEP(EPEHLHMOHHEIM KOMITAPATOPOM Ul U3MEpeHHUI
IUIMHEL B CyOMUKPOHHOM M HAaHOAWANA30HE W T€TEPOAMHHBIM HHTEpHEpOMETPOM B
muarazoue (1-10% - 1:10™) m He npepbimaer 0,1 HM.

CpenHee KBagpaTHYECKOE OTKJIIOHCHHUE PE3yIbTaTa U3MEPEHUH S TIpy nepenade
€IMHUIIBI [UTMHBL MEPaM UTMHE! KOHLEBBIM UIOCKOTIApALIENbHBIM U MEpaM JUTHHBI
LWITPUXOBLIM C IIOMOIIBIO VHUBEPCAIBHOIO HMHTEPHEPEHIMOHHOTO METPOBOIO
KommapaTopa guarnasone (1- 10 - 1) M He npeBbimaet 0,03 MKM.

Cpennee KBapaTHIECKOE OTKJIOHEHNE PE3yJIbTaTa M3MEpEeHuH S TIpy nepenade
€UHULbI AIMHBI C IIOMOIIBIO JIA3EPHOIO UHTEP(EPEHUUOHHOIO TPUALIATUMETPOBOTO
koMmapatopa auanasoHe (1 - 30) M He MPEeBBILIAET 5 MKM,

l'ocymapcTBEHHEIN NMEPBUYHBIA JTAJIOH IPAMEHAIOT AN MEPENayuyd €IUHHUIBI
JUTMHEl BTOPHYHBIM, Pa0OTIM 3TAlOHAM U CPEACTBAM M3MEPEHHN METOAOM MPIMBIX
W3MEPEHHU#t U METOJIOM CITMUEHHS C MOMOIIBI0 KOMIIAparopa 1 Mep CPaBHEHUs (MEPHL
JIUIMHBEL ~ KOHIIEBBIE  IUIOCKONApaUlelbHble  Kilacca  ToyHoctw 00  mo
TOCT 9038-90 «Mepel MIHHBI KOHLEBBIE IJIOCKONApAJUIENbHBIE. TEXHUYECKUE
YCIIOBUS», MEPHI [UIMHBI IITPUXOBEIE Kinacca TogHOCTH 0 mo 'OCT 12069-90 «Mepst
JUTMHBl LITPUXOBBIE OpYCKOBBIE. TEXHUUYECKUE YCIIOBHUS), JIEHTHL M3MEPHUTEIIBHBIC
mmuHo# 24000 MM B cootBercTtBUM ¢ MU 1987-89 «Pexomenpauus. I'CH Mepbt
JUIMHEL ITTPUXOBEIE. OOIIe TpeOOBAHMS K MOBEPKE ).

IIpuMeuanue: Uil Hepeladd €AUHULBLL JUIMHBL CPEACTBAM W3MEPEHUH —
CHCTEMAaM HM3MEPHUTEIBHEIM Ja3epHbIM B AuanazoHe oT 0 go 80000 MM Mosker
IPUMEHATHCS Takxke I'0CyJapCTBEHHBIN NEPBUYHBIN CHIELUANBHBINA 3TAIOH CAMHHIIEL
mHbl ['OT 199-2018 MeTon0M MPAMBIX U3MEPEHUI.

3. Bropn4HbIe STATOHBI

3.1 Bropuunsle 3T/10HLI 1-ii yacTH

3.1.1 B xauecTBe  BTOPHYHBIX O3T&JIOHOB  NPUMEHAIOT  YacTOTHO-
CTaOHIM3UPOBAHHBIE J1a3€Phl B AWANa30He JUH BOJH 0T 0,4 10 11 MKM.

3.1.2 Cpennne KBalpaTHYECKHE OTKIOHEHHS CYMMAapHOH MOrpEIHOCTH Sk,
PE3yJIBTaTOB CIMYECHWH BTOPUYHBIX 3TAIOHOB C TOCYJAPCTBEHHBIM TECPBHYHBIM
stanosoM coctasnser ot 1-10™" 1o 1-107.

B xadecTBe KOMIapaTopa TPHMEHSIOTCS YCTAHOBKM HA  OCHOBE
BAKyYMHPOBaHHOTO HHTepdpepomerpa Dabpu-Ilepo.

3.1.3 BTOpWYHBIC ATAJOHBI NPUMEHSIOT Ui MOBEPKHU paboumx 3TaIOHOB 1-T0
pazpsijia — CIEKTPATBHEIX JIAMII, 9aCTOTHO-CTAOHITN3UPOBAHHEIX J1A3€POB CIIMYECHHEM
¢ MOMOIIBE KOMIIAPaTopa, U3MEpUTENEi JUIMH BOJIH METOJOM IPSIMBIX U3MEPEHUIA,
paboumx STATOHOB 2-TO paspsiia — M3MEPUTENEH IIMH BOJH J1a3€POB UMITYJIBCHOTO
W3JTy4YeHUs METONOM NpPAMBIX H3MEPEHWM, a TaKXkKe CpPEACTBaM W3MEpEHUd —
YaCTOTHO-CTAOMIM3UPOBAHHBIM ~ Jla3epaM  HEIIPEPBIBHOIO  M3JIyYEHUS METOIOM
CIIMYEHUA C IOMOIIBI0 KOMIIApaTopa.
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3.2 BropuYHBIE 3TAJOHBI 2 YaCTH

3.2.1 B kavecTBE BTOPUYHBIX 3TAJIOHOB NPUMEHSIOT MEPHI JUTMHBI IITPUXOBBIE
U YCTAHOBKM Il IOBEPKM INTPUXOBBIX MEP MAMHBI B JuamnazoHe or 0,001 mo
1000 mMm.

3.2.2 CpenHre KBAaOpaTHYECKWE OTKIOHEHHWs CYMMApHONH IOIPELIHOCTH
Sy pe3ynbTaroB CAMYECHUH BTOPUYHBIX 3TAIOHOB C TOCYAAPCTBEHHBIM IIEPBHYHBIM
atanoHoM coctapistor ot (0,03+0,1-2) mo (0,05+0,1-L) MmxM, rae L — IiHa, M.

3.2.3 BTopWuHBIE 3TAJIOHB TPUMEHSIOT Al TNOBEPKU PabodmX STATOHOB
1-ro paspsma — Mep MIMHBI INTPUXOBHIX, AW(PAKIMOHHEIX rogorpahuyecknx Mep
IUIMHBL  METOJOM TNPSMBIX M3MEPEHHH U METOIOM CIIMYEHUS C IIOMOLIBEO
KOMIIapaTopa.

3.3 Bropu4HbIe 3TaJ0HBI 3-i YacTH

3.3.1 B kauecTBe BTOPHUYHBIX 3TAJIOHOB NPUMEHSIOT HMHTEP(EpEHLHOHHBIE
YCTAHOBKY JUIsl IOBEPKU MEP IIMHBI KOHLEBBIX IJIOCKONAPAJIETIBHEIX B AWANA30HAX
or 0,1 mo 100 MM, or 100 mo 1000 MM u uHTEP(EPEHIIMOHHbIE YCTAHOBKU JUIS
u3MepeHnit BHYTpeHHNX pa3MepoB oT 0,5 10 200 MM.

3.3.2 Cpeanue KBaapaTUYECKHE OTKIOHEHHMS CYMMApHOH IIOIPELIHOCTH
Sy pe3yabTaroB CAMYEHUH BTOPUYHBIX STAIOHOB C I'OCYJAPCTBEHHBIM NEPBUYHBIM
3TaNOHOM cocTarstoT oT (0,02+0,1-7.) mo (0,05+0,1-L) Mkm, rae L — niiHa, M.

3.3.3 BropuuHBIE 3TAJIOHB HOPUMEHSIOT AN TMOBEPKH PabovYnX OSTANOHOB
1-ro paszpsna - Mep JUIMHbI KOHLEBBIX IIJIOCKONAPAICIBHBIX, MEP BHYTPCHHUX
JAAMETPOB METONOM TPSMBIX M3MepeHmit, pabouux 3TaJoOHOB 2-ro paspsna - Mep
JUIMHBI KOHLIEBBIX ILUIOCKOIAPATICIbHBIX METOJOM HPSAMBIX U3MEPEHUI U CPEACTB
W3MepeHnit — Mep AIMHBI KOHIEBBIX MIIOCKOMAPAIIENBHBIX KIacCOB TOYHOCTH 00 H
01 mo TI'OCT 9038-90 «Mepbl ANMHBI KOHLEBBIE IUIOCKONAPAJLIE/IBHEIE.
TexHu4yeckue yCnoBHsa» METONOM MPIMbIX M3MEPEHUH.

3.4 BropuuHble 3TAM0HBI 4-ii YacTH

34.1 B KayecTBe BTOPDUYHBIX O3TAJOHOB IPUMEHAIOT  HM3MEPHUTENH
nepeMeNeH i 1a3epHble B auanasone ot 10° 1o 107 m.

3.42 Cpennne KBaJpaTWUeCKUE€ OTKIOHCHUS CYMMAapHOIl MOrpemIHOCTH Sy
PE3yJbTaTOB CIMYCHHH BTOPHYHBIX 3TAIOHOB C TOCYJApCTBEHHBIM IEPBUYHBIM
3TaNOHOM cocTapsiior o1 0,5 mo 3,0 HM.

3.4.3 BTOpUYHBIE 3TATOHBI MIPUMEHSFOT JUTS TIOBEPKH pabOYMX 3TANOHOB 1-ro
paspsifa — MHKPOCKOIIOB C JIa3epHEIM HHTEpEepoMETpOM U  H3Mepureneci
NEPEMELLCHHH JIa3€PHBIX METOOM HENOCPEACTBEHHOTO CIIMYECHHS.

4. PaGovue 3TA/I0OHBI

4.1 PaGouue 3TanoHbI 1-ii yacTn

4.1.1 PaGoumue 3Tanons! 1-ro pa3psiaa

4.1.1.1 B kawectBe pa0ouux OTaloHOB 1-ro paspsga NPUMEHSIOT
CHEeKTpPaNbHBIE JlamMmbl B jguanazone ot 04 npo 0,7 MKM, 4YacTOTHO-
cTabUIM3UpPOBAHHBIE J1a3epbl U M3MEPHUTENH JUIMH BOJIH J1a3epoB B auanasoHe ot 0.4
10 11 Mxm.



4112 JloBEpUTENBHbIE TPAHUIIEI OTHOCHTENBHBIX MOTPEITHOCTEH &) MpH
JIOBEPUTENEHOM BeposTHOCTH 0,99 pabouMx 3TANOHOB 1-ro pa3psiaa COCTaBISIOT OT
+2:10™" no £7:10*,

4.1.1.3 PaGoune ostanmonsl 1-ro pa3psga NPUMEHSIOT Al TOBEPKU
pabounx STAIOHOB 2-T0  paspsfia — CHEKTPATbHBIX JIaMIl, MEP W CTaHAAPTHBIX
00pa3loB CMEKTpa MOTJIOMIEHUS! W MPOMYCKAaHHs, YaCTOTHO-CTaOMIN3MPOBAHHBIX
JIa3epOB HETPEPHIBHOTO W3TYUYCHHS, a TAKOKE MCTOYHUKOB M3IMYUCHHS, BXOIALINUX B
COCTaB W3MeEpHTENell JIMHEHHBIX TepeMenieHni (JacTh 2), METOJIOM CIHYECHHUS C
MOMOIIBI0 KOMIApaTopa, JIa3ePHbIX CHEKTPOMETPOB METOAOM HEMOCPEACTBEHHOIO
CIIMUEHUA, u3MepuTeneit JUIMH BONH JIa3€POB  HEMPEPBIBHONO  W3Iy4eHUS,
U3MEpUTENell JUIMH BOJH JIA3€POB MMITYJILCHOIO W3JIyYEHWs METOJOM HPSAMBIX
U3MEPECHUH, CPeOCTB HW3MEPEHUIl — YaCTOTHO-CTAOWMJIM3MPOBAHHBIX JIA3€POB
HETIPEPHIBHOTO U3IyUESHUs METOAOM CIIMYEHUS ¢ TOMOIBIO KOMIIApaTopa.

4.1.2 PaGoumue 3Ta10HbI 2-T0 pa3psiaa

4121 B xadectBe paboyux OSTAIOHOB 2-r0 paspsna NPUMEHSIOT
CIIEKTPaIbHBIE JIAMIIEI, MEPHl M CTAaHJAPTHBIE 00pa3Lbl CIEKTpa MOIJIOMEHHS U
IIpoIycKanus B auarnazose ot 0,2 10 50 MKM, 4aCTOTHO-CTaOUIU3UPOBAHHEIE JIA3EPEL
HEMPEPHIBHOTO H3Ty4YEHHs, HW3MEPUTENM [UIMH BOJH Ja3€pOB  HEMPEPHIBHOTO
W3y4EHHS U JIA3€PHBIE CIIEKTPOMETPHI B quamna3ose oT 0,4 1o 11 MM, u3mMeputenu
JUIVH BOJIH JIA3€POB UMITYJIbCHOIO U3Jly4eHusd B auanasone ot 0,4 1o 1,2 Mkm.

4122 JloBepHTENTBHBIE TPAHHIBI OTHOCHUTENIBHBIX MOTPEMIHOCTEH &y MpH
JOBepUTEIbHON BeposTHOCTH 0,99 paboumx 3TajloHOB 2-T0 pa3psAAa COCTABJISIOT OT
+1-10® 1o +5-10°7,

4123 Paboune 31anoHsl 2-ro paspsaa NPUMEHSIOT I NOBEPKU CPEICTB
HU3MEpEHU it - CIEKTPOMETPOB u CHEKTPO(OTOMETPOB, YaCTOTHO-
CTaOIIM3UPOBAHHEIX JIa3¢pOB U HECTaOMIN3MPOBAHHEIX JIA3€POB HEHNPEPHIBHOIO
W3JTyYCHHs — MEP JUIMH BOJIH, JIA3€POB UMITYJILCHOTO M3IYYCHHUS METOJOM MPAMBIX
W3MEPEHHH, YaCTOTHO-CTAOWIM3NPOBAHHBIX JIA3€POB WM  HECTaOMIM3MPOBAHHBIX
7a3epOB HEMPEPHIBHOIO M3IYYEHUS — MEP JUIMH BOJIH METOAOM CIHYEHUS C©
TOMOIIBK KOMIApaTropa M  HM3MEPUTEISIM JUIMH BOJNH JIA3€POB HEMPEPHIBHOTO
W3JIy4YeHUs, JAa3€PHBIM CIEKTPOMETPAM, HM3MEPUTEISIM [JIMH BOJIH HMILYJIbCHOIO
M3JTyYECHHS METOAOM HETOCPEACTBEHHOIO CIIUYEHHUSI.

4.2 PaGouue 3Ta0HBI 2-if YacTH

4.2.1 PaGoumne TajoHb1 1-r0 pa3psiga

4211 B kauectBe pabounx 3TajoHOB 1-ro paspsjaa MPUMEHSIOT MEphbI
JUIMHEI TITPAXOBBIE, U(PAKIMOHHBIE TONOTpadmIeckie Mepsl JUTHHE B JIHATa30He
ot 0,001 mo 1000 MM 1 reoae3udeckue ket mmaoi 1000, 1200, 3000 Mm.

4212 JloBepHUTENbHBIE TPaHULbl AOCONIIOTHBIX TMOTPEIIHOCTEH 6 mpu
JIOBEpUTENBHOH BeposATHOCTH 0,99 pabounx STamoHOB 1-ro paspsjaa COCTaBIAIOT OT
+(0,02+0,2-1) mo £(0,1+0,2-L) MK™, e L — ajuHa, M.

4213 PaGoune »sTanoHel 1-ro paspsga TPUMEHSIOT IS TOBEPKA
pabounx 3TajJlOHOB 2-TO paspsjga - MEP JUIMHBL IITPUXOBBIX, OJOrpadUUECKHX
HM3MEPUTENBHBIX CUCTEM JINHEHHBIX NEPEMEILECHUH METOJOM CIMYEHHS C MOMOILBIO
KOMIIapaTopa M CPEeACTB HM3MCPCHMH — H3MEPUTENCH JIMHEHHBIX NepeMEIeHUH
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METOJOM IIPSAMBIX U3MEPEHUH U Mep JUIMHBI INTPUXOBEIX kKaccoB ToyHocTd O u 1 mo
T'OCT 12069-90 «Mepbl ANUHBL WITPUXOBBIE OPYCKOBBIE. TEXHHYECKHE YCIOBHSY,
U3MEPUTENBHBIX MpeoOpasoBarenell JUHEHHBIX MEPEMEIIEHNH, MPOBOIOK MEPHBIX
METOJOM CIMYEHHUS C IOMOLIBIO KOMIIAPATopa.

4.2.2 PaGouue 3TaJIOHBI 2 pa3psaa

4221 B kavecTBe paboumX 3TANOHOB 2-TO Paspsia MPHMEHSIOT MEPHI
JUIMHBl INTPUXOBBIE, TOJOrPAQUUECKUE W3MEPUTEIBHBIE CHCTEMBI JIMHEHHBIX
nepemewmienuii B guanazode or 0,001 no 1000 MM, u3MepUTEnHM NHUHEHHBIX
TepeMelIeHnii tazepHsie B auanazone oT 0 no 80000 MM, IEHTH U3MEPUTENLHEIE B
muanasoHe ot 0,001 mo 24 M W yCTaHOBKHM JUIS TIOBEPKH HM3MEPHUTENLHBIX JIEHT B
nuamnazone ot 0,001 10 24 M.

4222 JloBepuTenbHBIE TpaHUIBI AO0CONMIOTHBIX TOTPEIIHOCTEH O MpH
JOBEPUTENBHOM BeposTHOCTU 0,99 padouux STANOHOB 2-TO pa3psia COCTABISIOT OT
+(0,02+0,5-1) mo £(2+2-1) MKM, Tie I, — AJTHHA, M.

4223 Paboune 3TanoHbl 2-r0 paspsAna NPUMEHSIOT s MOBEPKU
pabouux 3TajJoHOB 3-ro paspsga - NpuOOPOB M3MEPUTENBHBIX ABYXKOOPAMHATHBIX
METOJOM MPSMBIX U3MEPEHMH, MEP JUTHHBI MITPHXOBBIX, PACTPOBBIX H3MEPUTETBHBIX
npeoOpasoBareiici  METOJOM CIMYEHUs C HOMOIIBK  KOMIAparopa, JICHT
U3MEPUTENBHBIX METOAOM CIHMYECHHMS C MOMOINBIO KOMIApaTopa MIIH METOAOM
IpSIMBIX M3MEPEHHH, pabourx 3TATOHOB 4-T0 pa3psfia — YCTAHOBOK JUISl TTOBEPKH
U3MEPUTENBHBIX PYIETOK METOJOM IPAMBIX WU3MEPEHUH W CPEACTB H3MEPCHUHA —
OpuOOpPOB  U3MEPHTENBHBIX JABYXKOOPAMHATHBIX, MHKPOCKONOB M HPOEKTOPOB
HU3MEPUTENBHBIX METOAOM NPSAMBIX M3MEPEHHH, MEP [UIMHBI IITPUXOBBIX KIIACCOB
togHoct® 2 m 3 mo T'OCT 12069-90 «Mepsl MINHBI IITPUXOBBIE OPYCKOBHIE.
TexHUYeCKHe  YCIOBHA», W3MEPHTENBHBIX  NpeoOpaszoBareneil  IMHEHHBIX
NepeMELIECHNH METOOM CITHYEHHS ¢ HOMOIIBIO KOMIIApaTopa.

4.2.3 Padouue 3Ta/I0HBI 3-T0 pa3psga

4231 B kauecTBe paboumx OITaJOHOB 3-T0 pa3pifa NPHMEHSIOT
pubOPEI M3MEPUTEIIbHBIE ABYXKOOpAUHATHBIE B Auanazone oT 0 g0 200 MM, mMepbl
JJIVHBI IITPUXOBBIE PACTPOBEIE, H3MEPUTEIBbHBIE TIPpe0Opa3oBaTell B AHANA30HE OT
0,1 mo 1000 mm, 1 J1eHTHI H3MEpHUTENBHBIE B nana3zone ot 0,001 mo 50 m.

4232 JloBepHUTENBHEIE TpaHULbl AOCONIOTHBIX TOTPEIIHOCTEH O mpu
J0BepUTeNbHOI BepositHOCTH 0,99 pabounx 3TanoHOB 3-To paspsiaa COCTaBISIOT OT
+(1+5-L) mxm 110 £(10+10-L) MKM, Ta€ L — AIHHA, M.

4233 Paboune 3TamoHBl 3-ro paspsama NPUMEHSIOT IS TIOBEPKH
pabodmx 3TaJOHOB 4-TO paspsia — Mep JUTHHBI IITPUXOBBIX METOJOM CIHYEHHA C
NOMOIIBE0 KOMMapatopa M NPUOOPOB M3MEPUTENBHBIX  JBYXKOOPIHHATHBIX,
MHUKDPOCKOIIOB M3MEPUTENIBHEIX, YCTAHOBOK UL MOBEPKU HU3MEPUTCIIBHBIX PYIIETOK
METOIOM TIPSMBIX M3MEPEHUI U CPEACTB M3MEPEHUI — MPHOOPOB M3MEPUTENBHBIX
JIBYXKOOPIMHATHBIX, MUKPOCKOIIOB U INPOCKTOPOB HM3MEPUTEIBHBIX, CHCTEM [UIL
U3MEPEHUH JUTMHEI MaTepHaIoB, KypBUMETPOB, H3MEPUTELHBIX Mpeobpasoparencit
JVHEHHBIX IEPEMEIIECHUH TPOCOBBIX, IIAOIOHOB, JIYIT HM3MEPHUTEIBHEIX METOAOM
IIPSMBIX U3MEPEHUM, METPOLITOKOB, PYJIETOK U3MEPUTENBHBIX KJIACCOB TOUHOCTH 2 U
3 mo T'OCT 7502-98 «PyneTkd W3MEPUTENIBHBIE METAJUIMYECKHE. TEXHHUECKHUE



YCIIOBHAY, JIUHEEK OXBATHIBAIOMIUX, JICHT 3¢MJIEMEPHBIX, MEP IUIMHBI IITPHXOBBIX
knaccoB TouHoCTH 4 1 5 1o [OCT 12069-90 «Mepbi UTHHBI ITPHXOBEIE OPYCKOBEIE.
TexHuueckue  yCIOBHS»,  W3MECPUTENBHBIX  TpeoOpasoBareichi — JIMHEHHBbIX
nepeMeIleHU METOIOM CIIMUCHHSI C TIOMOIIBI0 KOMIIapaTopa.

4.2.4 PatGoumne 3TajonbI 4-10 pazpsiga

4241 B kauectBe paboumx OSTajJOHOB 4-r0 paspsfa IPUMEHSIOT
puOOpEl M3MEPUTETIBHEIE JIBYXKOOPAWHATHBIE M MUKPOCKOIBI H3MEPHTEIIBHBIE B
muara3oHe ot 0 mo 1000 MM, Mepbl ANMHBI WITPUXOBLIE B AuanazoHe oT 0,1 1o 1000
MM, YCTaHOBKH ISl MOBEPKH U3MEPUTENBHBIX PYJIETOK B auanaszoHe ot 0,001 mo 50
M.

4242 JlOBEpHTEIBHEIE TPAHWIB AOCOTMIOTHBIX MOTPEIIHOCTER & IpH
JnoBepuTeNbHOM BeposTHOCTH 0,99 paGoumx 3TajJoHOB 4-TO pa3psiia COCTAaBIAIOT OT
+(10+10-L) mo +(20+30-L) MM, Tae L — ANUHA, M.

4243 Pabourie 5TanoHs! 4-r0 pazpsaa IPUMEHSIOT JUTsl TOBEPKH CPEACTB
M3MEPEHUI — MEp CKJIAAHBIX, HUBSIUPHBIX PEEK, JIUHECK U3MEPUTEIIEHBIX METOO0M
HETMOCPE/ICTBEHHOTO CJIMYCHUS, IMAlJIOHOB, JyH H3MEPHUTENbHBIX, METPOLUTOKOB,
PYJIETOK M3MEPHUTENBHBIX KinaccoB TouHOCTH 2 U 3 mo I'OCT 7502-98 «Pynetkn
M3MEPUTENbHLIE METAINICCKHE. TEXHUUECKUE YCIOBUA», TMHEEK OXBATHIBAOIIUX,
JIEHT 3€MJIEMEPHBIX METOIOM NPSAMBIX H3MEPCHUM.

4.3 PaGouue 3ranoHbl 3-if yacTH

4.3.1 PaGouue 3Taa0HBI 1-ro paspsiia

43.1.1 B xadectBe pabouMX 3TANOHOB 1-ro paspaia NMPUMEHSIOT MEPHI
IUIMHEL KOHIIEBBIE IUIOCKOMAapaueNbHble B auanasone ot 0,1 go 1000 mm, nprGopsr
IUTSL TIOBEPKU CPEACTB M3MEPEHUI HApY>KHBIX H BHYTPEHHHUX Pa3MEpOB B AWANa30HE
ot 0 go 1500 MM, Mepbl BHYTPEHHUX JUaMeTpoB B juanasoHe ot 0,5 no 200 MM u
reoie3ndueckue Xxe3inl aauHoi 1000, 1200, 3000 M.

4312 JoBepuTeNbHbIE TPaHULBl a0CONMIOTHBIX MOTPEIIHOCTER & TpH
noBepuTenbHOi BeposTHOCTH 0,99 paGoumx 3TajoHOB 1-ro paspsaa COCTaBIAIOT OT
+(0,02+0,2-L) mo £(0,05+0,5-L) MKM™, rae L — AnuHa, M.

43.1.3 Pabourie sTanoHel 1-ro paspsga OPUMEHSIOT IJIs  TOBEPKU
pabouux STAJIOHOB 2-TO pa3psga — YCTAHOBOK JUIl IMOBEPKH H3MEPUTEIIBHBIX
TOJIOBOK, YCTAHOBOK IS IIOBEPKM U3MEPHTENBHBIX MpeoOpaszoBareseil, mpubopos
IUTSl TIOBEPKM CPENCTB M3MEpEHMIT HapyXKHBIX M BHYTPEHHHUX pa3sMEpOB, Mep
HApY>KHbIX ¥ BHYTPECHHUX JUAMETPOB (KOJbLA yCTAHOBOYHbIE, KanuOphl IMaakue A
IIMJTHHAPUIECKAX OTBEPCTHH W BAJOB M NP.) METOJAOM MPSMBIX W3MEPEHWiA, Mep
JUTMHBl  KOHLEBBIX IUIOCKOMAPAUIETBHBIX METONOM CIMYEHHS C [OMOIIBIO
KOMIapaTopa M CPEeICTB U3MEPEHHIi - MEP AJMHbI KOHIEBBIX IUIOCKOTIAPAICITEHBIX
xmacca TtouHocty O mo TOCT 9038-90 «Mepel JaMHBI — KOHLEBBIE
WIocKonapamienbuble. TE€XHUYECKUE YCIIOBUS» METOAOM CIUYEHHS C TMOMOLLBIO
KOMIaparopa, NpHOOPOB MI1 H3MEPEHUH HAPY)KHBIX PpasMEpoB, MPUOOPOB IS
U3MEPEHNH HApPY>KHBIX W BHYTPEHHUX pa3sMEpOB, KOHTAKTHBIX HHTEPHEPOMETPOB
METOJIOM IPAMBIX U3MEPEHHUI.

4.3.2 PaGouue 3TaJ10HBI 2-T0 pa3psiaa



4321 B kayectBe pa0ouux OTIOHOB 2-r0 pa3psga IPUMEHSIOT
YCTAHOBKM IS MOBEPKHM H3MEPUTENBHBIX [OJIOBOK B AuanazoHe oT 0 no 25 mm,
YCTaHOBKH IS TIOBEPKH M3MEPUTENBHBIX Mpeodpa3opateneil B auanazoHe ot 0,005
no 0,2 MM, Mepbl JJIMHbI KOHIIEBBIE ILIOCKOMNApajienbHble B auamnazone ot 0,1
10 1000 MM, mpuOOPH! A MOBEPKU CPEINCTB M3MEPEHUI HAPY KHbIX U BHYTPEHHHX
pazmepoB B auanazone ot 0 1o 1500 MM, Mephl HAPYKHEIX U BHYTPEHHHX TUAMETPOB
B auamazoHe oT 0,5 g0 500 MM, U3MEPUTENN JUHEHHBIX EPEMEINEHUN JIA3EPHEIE B
muanazone ot 0 1o 80000 mm.

4322 JloBepHUTENBHEIE TPAHUIBI AOCOMIOTHBIX MOTPEINHOCTEH & TMpH
JOBEPUTENBHOI BepositTHOCTH 0,99 paboumx 3TANIOHOB 2-IO paspsiia COCTaB/LIOT OT
+0,04 1o £40,02 mxm.

4323 Paboune 3TajoHBI 2-T0 pa3psga NPUMEHSIOT Ui HOBEPKU
pabourx 3TAJOHOB 3-r0 paspsfa - Mep UIMHBEl KOHLCBBHIX ILUIOCKONAPA/LIE/IbHBIX
METOJOM CIMYEHMs ¢ IIOMOINBE0 KOMIIAPAaToOpa, MEDP HAPYKHBIX W BHYTPCHHHX
JHAMETPOB METOAOM MPSIMBIX H3MEPCHUM HIIM METOJOM CIMYEHUS C IOMOIIBIO
KOMIIapaTopa, NprOOPOB IIf MOBEPKH CPEACTB U3MEPEHUH HAPYIKHBIX U BHYTPCHHUX
Pa3MEepoOB METOJIOM TMPSMBIX H3MepeHHuit, paboumx 3TajJoHOB 4-ro paspsga -
mpubOpOB 1S MOBEPKU MHAMKATOPOB M MHIMKATOPHBIX HYTPOMEPOB, IPUOOPOB ANs
TIOBEPKH CPEACTB M3MEPEHUH HAPY>KHBIX ¥ BHYTPEHHUX Pa3MEPOB METOJOM HPSAMBIX
H3MEPEHUHt U CPeCTB U3MepeHNUit — IpuOOpPOB I U3MEPEHHI HapyKHBIX Pa3MEpPOB,
npubOpoB i U3MEPEHUI BHYTPEHHUX pa3MepoB, IpeoOpaszoBaTericii U npudopos
ABTOMATU3MPOBAHHOTO KOHTPOJS METOJOM IIPSIMBIX H3MEPEHHMi, mpuOOpoB uis
HU3MEPEHUI HApPY’KHBIX Pa3MEPOB METOIOM HEINOCPEACTBEHHOIO CIIMYCHUS, MEp
HAPY)KHBIX ¥ BHYTPEHHUX JUAMETPOB (KOJbIA YCTAHOBOUHBIC, KUTNODHI IIafKue JIs
UMJIMHAPUYECKAX OTBEPCTHH KM BAJOB M IP.) METOAOM MPAMBIX M3MEPEHMIH WK
METOOM CIMYEHHs C [OMOIUBIO KOMIIAPAaTopa, MeEp JIMHBL  KOHILEBBIX
IIocKomapauiensHeIX Kiacca ToynocT 1 mo T'OCT 9038-90 «Mepsl JUMHEL
KOHLEBBIE TJIOCKONAPAUICIbHBIE. TEXHUYECKUE YCIOBUSL», CUCTEM HU3MEPUTEIBHBIX
JIA3EPHBIX METOJOM CIIMYCHHS C IOMOLIBIO KOMIIAPaToOpa.

4.3.3 PaGounue 31aJ10HBI 3-10 pa3psja

433.1 B kauectBe pabouux 3TanoHOB 3-rO pa3psja NPUMEHSIOT MEpBI
JUTMHBI KOHIIEBBIE IUIOCKOMapaienbHele B auanasoHe ot 0,1 no 1000 mm, mepsr
HAPYKHBIX W BHYTPEHHUX JUaMETPOB B quana3oHe ot 0,5 10 500 MM 1 nprOOpsl Aist
MOBEPKH CPEACTB U3MEPEHUI HAPYKHBIX M BHYTPCHHUX Pa3MEPOB B AuanasoHe ot 0
J10 2000 MM.

4332 JloBepUTENbHBIE TPaHULBl A0CONMIOTHBIX MOTPEIIHOCTEH O mHpH
JIOBEPHATEITBHOM BeposTHOCTH 0,99 pabouux 5TanoHOB 3-ro paspsaa COCTaBISIIOT OT
+(0,1+1-L) mo £(0,2+2-L) Mxm, Tae L — JuTHA, M.

4333 PaGoume srtanoHsl 3-ro paspsga IOPUMEHSIOT IS IOBEPKH
pabounx STanoHOB 4-ro paspsna - MEp JUIMHBI KOHLEBBIX ILUIOCKOIAPAILICIIBHBIX
METOJIOM CIHYEHHsS C TOMOLIBK) KOMIApaTopd, MEP HApYXHBIX M BHYTPEHHHX
JIMaMETPOB METOAOM INPAMBIX U3MEPEHUIl WM METOAOM CIMYEHMS C IIOMOILUBIO
KOMITaparopa, NprubopoB Ul MOBEPKM MHAWKATOPOB U MHAMKATOPHBIX HyTPOMEPOB,
TpuOOPOB I TOBEPKU CPEACTB U3MEPEHUI HAPY>KHBIX M BHYTPCHHUX Da3MEpOB
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METOJOM MpPsMBIX H3MEPEHHH H CPEACTB HM3MEPECHMH — CHCTEM Ja3€pHBIX s
LEHTPOBKH BAJIOB, NPHOOPOB NI U3MEPEHHH HAPYXKHBIX PA3MEPOB METOAOM HPSIMBIX
W3MEPEHUH, MEp JJIMHBI KOHLEBBIX MIOCKONAPAUIENbHBIX KI1acCOB TOYHOCTH 2 # 3
no

I'OCT 9038-90 «Mepsl MIHHBI KOHLEBBIC ILUIOCKOHNAPAIIENbHBIE. TEXHUYECKUE
YCIOBHS» METOAOM CJIMYECHHS C TIOMOIIBI KOMIIApaTtopa, Mep HapyKHBIX |
BHYTPCHHUX [JMAMETPOB (KOIbLA YCTAHOBOYHBIC, KanuOpbl [IagKue Aans
OUIHHAPHYECKUX OTBEPCTUH M BAIOB W MP.) METOAOM HPSMBIX H3MEPEHMH WITH
METOJOM CIIMYEHHUS € TOMOIIBI0 KOMIIApaTopa.

4.3.4 PaGouue 3Ta/10Hb1 4-r0 paspsiaa

43.4.1 B xavecTBe paboumx 3TANOHOB 4-T0 paspsia NMPUMEHSIOT MEpPHI
JUIMHBI KOHLIEBBIE TUIOCKONApauienbHee B auanazone ot 0,1 no 1000 MM, mpubops!
JUIS TIOBEPKU UHIMKATOPOB M WMHIMKATODHBIX HYTPOMEpPOB B auanazoHe oT 0 1o
100 MM, MepEI HAPYKHBIX W BHYTPEHHUX AMAMETPOB B auamasoHe oT 0,5 mo 500 Mmm
1 IpuOOPEL 714 NOBEPKH CPEJCTB M3MEPEHNH HAPY KHBIX M BHyTPEHHUX Pa3MEpOB B
Juana3oHe ot 0 1o 6000 mm.

43.4.2 JloBepnTENbHBIE TPaHUIB AOCOMIOTHBIX MOTPENIHOCTER & IIpu
noBepuTenbHON BeposTHOCTH 0,99 paboumx 3TajloHOB 4-TO pa3psAaa COCTABJISIOT OT
0,2 mo +(0,5+5-L) mxm, rae L — miiHa, M.

4343 Pa0oumne 3TanoHk! 4-ro paspsiga IPUMEHSIOT i IOBEPKH CPEACTB
U3MEPEHNH - MEP IIMHBI KOHIIEBBIX INIOCKONAPAILIEIBHEIX KIIACCOB TOYHOCTH 4 U1 5 B
cootsercTBHU ¢ MU 1604-87 «"CH. Mepsl UIMHBL KOHLEBBIE TIOCKONAPA/LIEIBHEIE.
Obme TpeOOBaHUS K METOAMKAM TOBEPKM», MEP YCTAHOBOYHBIX, IMPOBOJIOYEK,
POJIIKOB, MPHHAUICKHOCTEH K MepaM JUIMHBL KOHIEBBIM (OOKOBHKOB), IIYIIOB
WU3MEPUTENIBHBIX METOJOM CIMYEHUS ¢ NOMOIILIO KOMIIAPATOpa, MEpP HAPY>KHBIX U
BHYTPEHHMX JAMAaMETpoB (KONIbL@ YCTAHOBOYHBIC, KamMOpBl TIWagkue Uit
IWIMHAPUYECKAX OTBEPCTHH M BaJlOB M Mp.) METOAOM MNPSMBIX M3MEPECHHI WIIN
METOJOM CIIMYEHHS C IIOMOIIBIO KOMIApaTopa, IpuOOpoB A U3MEPCHUI HApyKHBIX
pa3MepoB, IUTAHICHUHCTPYMEHTA, BMJIOK JIECHBIX, HOPUOOPOB I M3MEPEHHit
HAPY)KHBIX M BHYTPEHHHUX pPa3MepoB, HYTPOMEDPOB, CHCTEM WU mpeobpaszopareneii
M3MEPUTENBHBIX JIA3EPHBIX U ONTUYECKAX METOAOM IPSIMBIX U3MEpPEHUM, MpubopoB
JUIST M3MEPEHHI HApy>KHBIX pa3MepoB, MpUOOPOB s W3MEPEHHIT HapYXKHBIX H
BHYTPEHHHX PAa3MEPOB, HYTPOMEPOB METOAOM TNPSIMBIX H3MEPEHHIH WM METOJOM
HEMOCPEICTBEHHOIO CIIMICHHUS.

4.4 PaGouue 3Ta0HBI 4-if YacTH

4.4.1 PaGoumne srajons! 1-ro papsiga

44.1.1 B xagectBe paboumx 3TANOHOB 1-ro paspsaa MPEMEHSIOT MeEpbI
penbeHBIE, MHKPOCKONBI C JIa3¢pHBIM HHTEPPEPOMETPOM M M3MEPHUTEIH
TepeMelIeHH i Ta3epHbIe B auanasone ot 107 10 10~ .

4412 JloBEepHTENBHEIE TPAHULII AOCOMFOTHBIX IOTPENTHOCTEH O IMpH
JOBEPUTENBHOM BepositHocTH 0,99 pabounx 3TalOHOB 1-ro paspsiga COCTaBISIIOT OT
+1 10 +10 uMm.

44.13 PaGoune »sTamonsl 1-ro paspsaga NPEMEHSIOT Uil [OBEPKU
pabowX 3TamoOHOB 2-T0 paspsga — Mep penmbe(HBIX, MHKPOCKOIOB JIEKTPOHHBIX
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PaACTPOBBIX HU3MEPUTCIIBHBIX W MHKPOCKONIOB CKAHHPYIOMIWX 30HAOBBIX aTOMHO-
CHUJIOBBIX METOOOM MPAMBIX H3MCp€HHI71.

4.4.2 Pabouue 3TaJ0HBI 2-T0 pa3psiga

4421 B kauecTBe pabOouMX STAJIOHOB 2-TO paspsja MPUMEHSIOT MEpbI
penbeQHbIe, MUKPOCKOIBL 3JIEKTPOHHEIC PACTPOBEIC U3MEPUTENbLHBIE H MHKPOCKOITBI
CKaHMPYFOIIIE 30HI0BBIE ATOMHO-CHJIOBBIE B IHamasone ot 107 1o 107 m.

4422 JloBepuTENbHBIE TpaHUIBI aO0CONFOTHBIX IOTPEIIHOCTEH O Ipu
JoBepuTeIbHOM BepositHocTH 0,99 pabounx STalIOHOB 2-TO paspsiia COCTaBIIOT OT
+3 10 +50 M.

4423 PaGoumue 3TamoHbl 2-r0 paspsaa NPUMEHSIOT A7 TIOBEPKH CPEICTB
W3MEPEHU# — Mep penbe(HBIX, MHKPOCKOMOB 3EKTPOHHBIX  PACTPOBBIX
W3MEPUTENBHBIX U MHKDPOCKOIOB CKAHMPYIOIMIMX 30HIOBBIX aTOMHO-CHIOBBIX
METOIOM NPSAMBIX U3MEPEHUH.

5. Cpeacrsa u3mMepenuii

5.1 CpeacrBa u3mMepenuii 1-ii yacTu

5.1.1 B xauecTBe CpEACTB M3MEPEHHN IIPUMEHSAIOT CHEKTPOMETPHL U
criekTpodoToMeTprl B Auanasose oT 0,2 1o 50 MKM, 4acTOTHO-CTaOMIN3UPOBAHHbIE
J1a3epbl HEMPEPEIBHOTO U3TYIEHNST 1 HECTAOWIM3HPOBAHHBIE 1a3€Pbl HENPEPHIBHOTO
M3JyYeHHUs — MEPHI JIMH BOJIH B auanasoHe oT 0,4 mo 11 Mxm, U3MEpUTENH JUIMH
BOJIH JIA3€POB HETIPEPHIBHOIO M3TyUeHHs B auanazoHe oT 0,4 no 11 MkM, asepHble
crieKTpoMeTpbl B muanazoHe or 0,4 o 11 MKM, M3MEpUTENU JUIMH BOJH JIa3€poOB
HMIYITBCHOTO W3TydeHHS B auamnaszoHe oT 0,4 mo 1,2 MKM U Jasepbl HMITYJILCHOTO
n3ayueHus B quanasoHe ot 0,4 mo 1,2 MxM.

5.1.2 Ilpenenbl HOMYCKAEMBIX OTHOCUTENBHBIX IOTPEIIHOCTEH A, CPEICTB
n3Mepernit coctasysror 0T £1.1070 10 +£2.107,

5.2 CpeacrBa u3mMepeHuii 2-ii 4acTu

5.2.1 B xauecTBe CpEeACTB U3MEPEHUI NIPUMEHSIOT MEPEI AJIMHEI IITPUXOBEIE B
mquanazoHe oT 0,1 go 2000 MM, u3MepuTenbHEIE IpeoOpa3oBaTey JUHEHHBIX
nepeMenneHnit B muamazoHe ot 0 mo 32000 MM, npuOOpEl H3MEPHTEILHEIE
JIBYXKOOPIWHATHBIE, MUKPOCKOIEI ¥ POEKTOPEI M3MEPHUTENBHEIE B AUana3one ot 0
0 1000 MM, Mepsl cktaguele B auana3one or 0 10 1000 MM, HUBEIMPHBIE PEHKU B
muarazone ot 0 7o 8000 MM, nWHEHKH M3MEpUTENbHBIE B Auana3oHe oT O mo 3000
MM, I11aOMOHBI, TYITEl U3MEPUTENBHBIE, METPOLITOKK B quanazone oT 0 1o 8000 mm,
PYAETKH W3MEpHTENBHEIE JIMHOX mo 100 M, nuHedku oxsareiBaromme 10 10 M,
JICHTH 3eMJIEMEpHBIC UTMHOM n0 50 M, IMPOBOMOKH MEPHbIE JMHOM 10 24 M,
M3MEPUTENbHbIC NpeoOpa3oBaTeNy JIHHEHHBIX NEPeMemennii TpocoBble 10 S0 M,
W3MEPHUTENH JMHEHHBIX mepeMenieHnit B auanasone ot 0 1o 80000 MM, CHCTEMBI Ui
M3MEPEHUH IIMHBI MATEPUAIOB ¥ KYPBUMETPAHL.

5.2.2 Tlpenmensl [OIMYyCKAeMBIX aOCONIOTHBIX TIOIPEITHOCTER A cpelcTs
u3Mepennit coctapisror ot £0,02 MxM 10 £10-L MM, rie L — JuthHa, M.
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5.3 CpeacrBa u3mepennii 3-ii yactu

5.3.1 B kauecTBe CPEACTB M3MEPEHUH NPUMEHSIOT MEPHl IJIMHbI KOHLIEBBIE
MIOCKONAPAJUIENBHEIE B JHANa30He or 0,1 mo 1000 ™M, KOHTAaKTHBIC
nuATepdepoMeTprl ¢ nieHoit aeneHus ot 0,02 no 0,2 MkM, mpuGOps! LA U3MEpPEeHUit
HApYXXHBIX  Pa3sMepOB (FOJOBKH H3MEPHTENBHBIC, HHAMKATOPH YacOBOTO THIIA,
CKOOBI, MUKPOMETPEI, BEICOTOMEPHI | TIp.) B Auanasone ot 0 10 2000 MM, npruOopsI
JUISL U3MEPEHUI Hapy>KHBIX pPa3MEPOB (KOMIAparopsl U NpHOOpH! Ui U3MEPCHUM
MEp IAMHBI KOHLEBBIX IUIOCKONAPAIENBHBIX M COPTHPOBKH OeTaieil W mp.) B
Juanaszone +2500 MKM, CHCTEMBI JIA3€PHBIE I LICHTPOBKU BAJIOB B JHamna3oHe £15
MM, npeoOpazoBareiii 1 MpHOOPhl aBTOMAaTH3UPOBAHHOTO KOHTPOJIA, TPHOOPHI It
U3MEpEeHHiT HApY>KHBIX U BHYTPEHHHX Pa3MEpOB (JUIMHOMEPH TOPH3OHTANIBHBIE W
BEPTUKAIBHBIE, MALIMHBl U3MEPUTENbHBIE U TIP.), HYyTPOMEPHI B AuanazoHe ot 0 1o
6000 MM, ITaHTEHWHCTPYMEHT B AuanazoHe oT 0 no 5000 MM, BHMJIKM JIECHBIE B
muamazone ot 1 mo 750 MM, Mephl HapY)KHBIX W BHYTPEHHUX IHaMeTPOB (KOJbLa
YCTaHOBOYHEIE, KANMOPbI MNaJKHE A IWINHAPHYCCKUX OTBEPCTHH 1 BAJIOB U M.) B
aumanasoHe ot 0,5 mo 500 MM, cHCTeMBI M NIpeoOpa3oBaTENN W3MEPHTETHHBIE
na3epHble M ONTUYecKUe B AuanasoHe oT 0 1o 30000 MM, CHCTEMbl H3MEPHUTEILHBIE
naseprabie B juamaszoHe or 0 g0 80000 MM, MEPHI YCTaHOBOYHBIE, NIPOBOJIOYKU U
POJIMKH, TPHHAIEKHOCTH K MEpaM [JIMHbI KOHLEBBIM (OOKOBHKHM), LIyIBI
W3MEPHTENBHBIC, TPUOOPHI I N3MEPEHHIT BHYTPEHHUX pa3MEpoB B IuamazoHe ot 0
10 500 mm.

5.3.2 Ilpenensl OOMyCKacMBIX aOCONIIOTHBIX TOTPEIIHOCTeH A CpelcTB
u3MepeHnit cocTaBIOT OT £0,02 MKM 10 £1 MM.

5.4 CpeacrBa n3mepenuii 4-ii yacTu

54.1 B kavecTBe CpEACTB HU3MEDEHUH NPUMEHSIOT MEpbl pembedHBIE B
mmamazose oT 10° 10 107 M, MHKPOCKONbI SIEKTPOHHbIE PACTPOBBIE H3MEPHUTETEHBIE
B amanasose or 10710 10 M m MHUKPOCKOTBI CKaHWPYFOIME 30HIO0BEIE aTOMHO-
crnoBble B auanasone ot 107 1o 10 m.

5.4.2 Tlpenensl [JOIyCKaeMbIX aOCONIOTHBIX IIOrPEITHOCTER A  CPEICTB
usMepernii coctaBsroT oT £10 10 £1000 Hu.



[Ipunoxxenune A
(oOs13aTENBHOE)
TocynapcTBeHHAs TOBEPOYHAS CXeMa UTSl CPEACTB M3MEPEHNI IUTMHEL B auanasore oT 1-10° go 100 M 1 mmH BoH B auanasone ot 0,2 10 50 MKkM
Yacts 1. ICTOUHMKY U3Ty4ECHUH U CPEACTBA U3MEPEHHI IJTUH BOJIH

[

«

T'OCYIOAPCTBEH-
HbIM ITEPBUYHBIN
OTAJIOH

T'OCYJIAPCTBEHHBIN ITEPBUYHBIN STAJIOH EJJMHULIBLI JJIMHBI - METPA
S0=5,6:10"% @, =2,2-10"12;
u0=5,6-10"'% upo=1,5-10"'%; uco=5,8-10"'%; Upp=1,16-10""

BTOPUYHLIE
OTAJIOHbBI

8o=1-10"2
[

/ Cnmennecnomomb}o\
\\ KOMIIApaTopa /

BTOPHYHBIE 5TAJIOHbI
YacTOTHO-CTAOMIIH3HPOBAHHBIE JIA3EPHI
0,4...11 Mrm, Syo=1-10""" ..

1-10°

CrnuveHHe ¢ IOMOIIBIO

KoMmaparopa
\ 5=1-10"1...1-10°

{ TIpsambie u3MepeHns \

J

\ 8=1-10"1...1-10° /

E
oS T
= 1
8 & |
o YacToTHO-CTAOHIH3HPOBAHHBIC )4
5 2 CrexTpabHbIC TAMITBI P SMCpHTCIH IUH’H{ BOJ]_ﬁ)J‘I%CpO_g
o 8, ks 3 Ja3epI 0.4...11 MrM; 3o=2-10"°...1-10
E o 0.4...0,7 Mmxm; 8,=5-107...7-10 04,11 MEM: 50=2-1010, .1-10°®
= T I
8
K |
CimiyeHue ¢ MOMOIIBEO CauyeHue ¢ TOMOIIBIO TIpsmble TIpsamere HemnocpeacTeeHnoe Ipsamsie
KOMIIaparopa KOMmaparopa [ HU3MEPCHHUS m3MepeHut [ CIIMYCHIE H3MEpPEHUA
\ 3=1-10%...1-10°° / \ 8=1-10"1°...1-10°® 8=1:10"°...1-107 3=1-10"°...1-10°® 8=1-10°...1:107 / \ 8=1-10%+1-10"7
= | N
/N
S S | |
5 = CriexTpajbHbIC JIAMIIBI, MEPHI H YacToTHO- W3mepurenu AmMH BOIH Ja3€POB JlazepHBIE CIEKTPOMETPBI W3mepuTenu JUIHH BOTIH
g %“ CTaHAAPTHBIC OOPA3LEL CIICKTPA | | CTAOMIM3HPOBAHHBIC TA3EPHI o, Ipunosenue b HETPEPHIBHOTO U3y UEHASL 0,4+11 MM, 7136POB HMILy THCHOTO
q:) o TOTJIOIIEHHS U IPOIY CKAHKA HENPEPHIBHOTO U3y YCHHUA 0,4...11 MEM 8=1:107...1:10° M3y YCHUS
g ° 0,2...50 MKM 0,4...11 Mxm; 3=1-10"%...1-10° 0,4...1,2 Mxm; §=1-10%...1-10°6
S 8~1-10°...5-103 3=1-10%.1-10°
I T 7N /N | 1
a [ |
Tpsimbie ﬁmmeﬂne C NOMOIIBIO ITpsamsie Hemnocpeacreenroe \ / HemocpeacTBeHHOE HemocpeacteeHHoe Ipsmsie
H3MEPEHUS KoMIIapaTopa H3MEPEHU . CIIHYEHHE CIIHYCHHE cimdeHHe [T H3MEPEHHS [T
\ 8=1-10"°...1-103 / \ 3=1-10%...1-10¢ 3=1-10%...1-10¢ 80=1-10"%...1-10° 30=1-107...1-10°¢ 8=3-10%...1-10¢ 3=5-10"...1:10%
=
=
T
2 CrieKTpOMeTpEI 1 YacToTHO- YacroTHO- YacToTHO-CTAONTM3NPOBAHHEIC W3mepurenu JIuH JlazepHsle Wsmepurenu AmuH Jlazepst
“E’ CIEKTPO(OTOMETPHI CTAOMTH3HPOBAHHEIC CTaOMIM3MPOBAHHBIC | | Ja3epbl H HECTAOUIM3HPOBAHHBIC BOJIH JIA3EPOB CIIEKTPOMETPHI BOJIH Ja3¢pOB HMITYJIBCHOTO
2 0,2...50 MxM; Ja3epbl HETPEPBIBHOTO JIa3ephl Ja3ephl HeNPEPHIBHOTO HENPEPBIBHOTO 0,4...11 Mrnm; HMITyIbCHOTO H3IyYCHHS
- A=1:10-5...2:102 M3y YEHUSA HENPEPBIBHOTO M3y YEHHA — MEPHI JJTHH BOJIH MBIy YCHIS A=1-10¢...1-10* U3y YSHUA 0.4...1,2 MKM;
= 0.4...11 Mxy; WAy HeHH 0.4...11 mxy; 4,11 mxow; 0,4...1,2 Mxv; A=1-10...5:10"
= Ao=1-101°,,.3-10° 0.4...11 MM, A=3-10¢...1-10* A=1-107...5:10" Ap=1-107...5:10*
é. A=1107...310¢

Pucynoxk A.1



ITpunoxenve b
(obs3aTenbHOE)

[ocymapcTBeHHAsI IOBEPOYHAS CXEMa VIS CPEICTB U3MEPEHUI JUTMHEI B quanazoHe oT 110 mo 100 M v anmH BoyH B muanasoHe ot 0,2 10 50 MKM
YacTs 2. Mepsl UIHHBL INTPUXOBBIE U U3MEPUTEITH MIEPEMETIICHA

[y

TOCY/IAPCTBEHHBII

TIEPBUYHBIU OTAJIOH

T'OCYJIAPCTBEHHBIU IIEPBUYHBIN STAJIOH EJIMHULIBI [JIMHBLI - METPA
S6=5,6:10"1%, ®, =2,2-10"12;
ua0=5,6-10"% upo=1,5-10"'%; uco=5,8-10"%; Up=1,16-10""!

TIpsambic H3MEpEHHA

BTOPUYHLIE
OTAJIOHBI

\ 6=0,01 mxm /

TIpsambie m3MepeHusa

BTOPUYHBIE 3TAJIOHBI
Meps! AHHBI ITPUXOBBIC
01 0,001 70 1000 MM
Sz=(0,03+0,1-L) MM

anapaTopa 5=0,1 MKy

/ Cmienue ¢ HOMOHILIO\

\ 6=0,01 MxMm

CiudeHue ¢ IOMOIIBIO Meh
""""""""""""""""" cpasreHuA ot 100 7o 1000 My

BTOPHUYHBLIE 3TAJIOHEBI
VCTaHOBKY JJIS1 NOBEPKU IITPUXOBBIX
Mmep ymsbl 0T 0,001 10 1000 MM
S5=(0,05+0,1L) Mxm

{ ITpsMble M3MEPEHHA |

{ TIpsvbic H3MEpCHHS
{ 5=0.01 Mo S

TIpsamsbie m3MepeHuA
6=0,3 MxM

CauueHune ¢ MOMOLIBIO M&
cpasHenus ot 0,001 10 ZW

cM.
IMpunoxernue B

6=0,02 MKM

3
Z
= g | [
s 2 Meps! ATHHBI INTPUXOBBIE;, T'eonesirieckne K31
>3 /:lnq)palcfmoinme ron(?rpaq)m{e’cme 1000; 1200; 3000 mm
L o _ .
E © Mepsl amuHs! o1 0,001 10 1000 MM oM. =(0,02+0,2-L) Mxm
8 ~ 8=(0.140,2-L) mxm [punosxerue A
& [
|
| | A
K Cmrierne ¢ HOMOU-IBIO\ ITpsavble m3MepeHns / ClH4eHHE C TIOMOIIBIO
QOMHaPaTOPa 6=0,1 MKl\y \ 5=0.1 MEM / \\KOMnapaTopa 3=3 MKM
E I Hsmeputenn nuHeHHBIX
S g Mepbl [UTHHBI [ITPUXOBEIC, nepeMeIneHuit JIeHTBI H3MEPHUTEIBHBIC VCTaHOBKH 711 NOBEPKH
E g roJorpapuaecKiue N3MEPUTEIBHBIC MasepHbIe 010,001 10 24 M H3MEPHTEIbHBIX JICHT
o 3 CHCTEMBI THHCHHBIX IEPEMEINCHHI ot 0 10 80000 MM 8=(2+2-L) Mxm 010,001 10 24 ™M
g g‘ ot 0,001 go 1000 MM 5=(0,02+0,5-L) MKm =(2+2-L) MM
g & 5=(0.2+0.5-L) My | |
g a |
A~ ]
Ipsambre m3MepeHua IIpsambic m3MepeHns / CoueHue ¢ HOMOIJ.IL}O\ CauyeHre C NOMOLIBIO [pamsie n3®
— \ 6=0,5 Mxm 6=0,1 MM @r{apampa 50,5 Mmy CM. @Mnaparopa 6=10 MKM =10 MM
= . [ TIpunoxxenue B |
S
=
= g TTpuGopst MepEHI ATHHBI IITPUXOBBIE; PACTPOBEIE | ———
65 3 H3MCPUTCITEHRIC H3MEPHTETBHBIC TIPEOOPA30BATEIH 0.001 no 50
L a By XKOOPAMHATHBIC ot 0,001 10 50 M
= ot 0,1 10 1000 MM 5=(10+10-L
5 0 ot 0 70 200 MM 6=(1+5-L) Mmxm ‘ e
é o\ 5=(1+10-L) Mxn |
& | I
Tpsivble H3MEPEHHA Hp}IMIgIelPISMepeHI/IH E(J)T;I;z;::(); :gl\_ﬂl)lﬁiﬁ TTpsAMBIE H3MEPEHHS CimueHue ¢ MOMOIIBIO TTpsMBIc H3MCPCHHSA
- =1 MKM = _ _ _
= \ 0=1 MM J \. / \ / =10 Mxm xoMmaparopa 5=0,1 MM 5=0,1 Mm
S s |
= =
g ) TIpuGopEI H3IMEPUTEIIEHBIE v YCTaHOBKH 111 TOBEPKH
P §, JBYXKOODIHHATHEIC, CpHl %ﬂi‘m’l %B%HXOBH@ H3MEPHTEIHEIX PyJIETOK
= MHKDPOCKOITEI U3MEPHTETHHEIE or®,” A0 MM ot 0,001 10 50 M
&5 0t 0 70 1000 MM 8=(20+30-L) Mrm 3=(20+30-L) mxm
QT =(10+10-L) MM
A |
{ Tpsvbie m3MepeHus \ Henocpeacraentoe /Hp;mue M epeHm\
6=3 MKM / \cm/mem{e 6=0,1 MM/ 6=20 MKM
~
/|
a | N N /I\ I /I\ |
MepsI JTHHBI ITPUXOBHIE Tpubopst nsMepmenm‘{me MepBbI JIMHBI IITPUXOBHIE [TaGnoHsL, Meps! [JUIMHBI INTPHXOBEIE MepsI CKIaIHBIC HW3mepurenu Merpomroxku PynieTkH H3MEPHTEIBHBIE | | JTeHTBI 3eMICMEPHBIC P p—
ot 0,1 10 2000 MM JIBYXKOODTHHATHBIE, 01 0,1 70 2000 MM JIy Bl H3MEPHTETBHBIC 01 0,1 70 2000 MM ot 0 10 1000 MM, szl MM JUHEHHBIX } or 0 10 8000 MM no 100 m 100 50 M M3MEpEHHA JUTHHDI
KJIacC TOIHOCTH 0 MMKPOCKOIIB! ¥ IIPOESKTOPEI KIIcC TOUHOCTH 2 ot 0 10 500 MM KJIACC TOYHOCTH 4 Husenupusie peliku nepeMemeHuit A=05...4 Mm KJIACC TOYHOCTH 2 A=3 MM MATCDHATIOR
= A=(0,5+0,5-L) mxm H3MEPHUTCIIbHBIC A=(Q2+2-L) Mxm A=0.02..5 Mm A=(10+15-L) MkM ot 0 10 8000 MM ot 1000 A=(0,30+0,15-(L-1)) Mm; KypEIME TPL;
= KJI1acC TOuHOCTH 1 010 10 1000 MM KJIacc TOYHOCTH 3 KJIacc TOYHOCTH 5 A=0,1...1 mm 710 30000 MM KJIACC TOYHOCTH 3 Al 10L ana
g A=(1+1-L) Mxm A=0,5...10 Mxm A=(5+5-L) Mmxm A=(20+30-L) Mmxm JIHEHKY H3MEPUTEIBHBIC A=(0,5+1-L) Mxm A= (0,40+0,20-(L-1)) mm '
g HsvepurembHsie W3MepuTeTbHEIE W3MEpHTETHHBIE ot 0 10 3000 MM JIuHe KK OXBATHIBAIOIIHE
2 npeoGpasosarem IPeoOpA30BATE/H THHEHHEIX npeodpa3oBaTeIn A=0,1...0,6 mm 10 10 m
« JIMHEHHBIX TICPEMCIICHIH TepeMETLEHHI JUHEHHBIX TIEPEMEIICHUH A=0.7...3 MM
a8 ot 0 0 3200 MM ot 0 10 8000 MM ot 0 10 32000 MM
¢ A=0.3...3,5 MxM A=1.5...20 Mxu A=5...120 My
8 UsMepuTenn HsmepuTemn H3MepHTCTBHBIC HPOBOH(";ZI MCpHBIC
[TpuGOPsI H3MEPHTETHHEIE JTMHEHHBIX JMHCHHBIX npeobpasosareH Afg 02 "
JIBYXKOOPIUHATHBIC, TepeMeIICHH I NEPEMEIICHHAI JHHEHHBIX =002 MM
MHKPOCKOIIBI ¥ IPOEKTOPHI JTA3CPHBIC ot 0,01 nepeMemcHHUIH
HM3MEPUTEIBHBIE ot 0 10 80000 MM 1o 1000 mm TPOCOBBIC
ot 0 10 1000 MM A=0,02...60 MKM A=(0,05+0,3-L) MxM A0 50 M
A=0,005...3 Mm A=0,1...50 MM

Pucynok b.1



[Ipunoxxenue B
(obsi3aTenbHOE)
["ocymapcTBEHHAs TIOBEPOYHAS CXEMa Jijisi CPEACTB M3MEPEHHIl [UTMHbI B Ananaszone ot 1-10° g0 100 M u aymuu BonH B auanasone ot 0,2 10 50 MkM
Yacte 3. Mepsl JUIMHBI KOHLIEBBIE [IOCKONAPALIENBHBIC H CPEACTBA U3MEPEHHI HAPY>KHBIX M BHYTPEHHUX Pa3MepOB

[y

I'OCY IAPCTBEHHbIU

TTEPBUYHBINHN 3TAJIOH

T'OCYJAPCTBEHHBIM ITEPBUYHBIN STAJIOH EJJUHUIIBI JUIMHBI - METPA
S0=5,6-10"% @, =2,2-10"'%;
1A0=5,6-10"% upo=1,5-10"'%; uco=5,8-10""%; Upp=1,16-10""!

/ CIIHUCHHE C IOMOLIBIO Mep \

CruveHHE C TIOMOMIBIO MEp CiraeHde ¢ MOMOIIBIO MEp

\

TIpamMere m3mepenna

BTOPHUYHLIE
OTAJIOHBI

{11

PSIMBIC H3MEPCHHS Y-
( =0,1 MM

cpaBrHeHuA ot 10 1o 100 MM

\CpﬂBHeHH}I 0T|10 10 1000 MM/

BTOPUYHBIE 5TAJIOHBI
HHTep(hepeHUHOHHbIE yCTAHOBKH /ISl IOBEPKU MEP
JUTHHBI KOHIEBBIX IJIOCKONapauieabHbIX oT 0,1 10
100 MM u ot 100 mo 1000 MM
Sy=(0,02+0,1-L) MrkM

cpasaeHus 6=0,01 MM /

IIpamele H3MEpeHuUA
& 6=0,01 MxM

\ 5=0,01 Mxm J

BTOPUYHBIE 5TAJIOHBI
HHTepdhepeHIMOHHbIE YCTAHOBKY T H3MEPEHUH
BHYTPEHHHX pa3MepoB ot 0,5 10 200 MM
Sz=(0,05+0,1-L) MKM

Ipsamele m3MEpeHHA
6=0,05 Mxm

Paboune 3TamoHbl
1-ro pa3psina

\_

| |

Meps! AIMHBI KOHLIEBBIC Meps! BHYTPSCHHUX AHAMETPOB
miockonapaienbusie ot 0,1 1o 1000 Mmm o1 0,5 10 200 MM HAPY KHBIX U BHYTPEHHUX Pa3MEpPOB 1000; 1200; 3000 MM
6=(0,02+0,2- L) Mxm 6=(0,05+0,5-L) mxm ot 0 m0 1500 MM 6=(0,02+0,2-L) Mmxm
6=(0,05+0,5-L) Mmxm
1 | | #

TTpubopsl A1 MOBEPKY CPEACTB H3MEPCHHIA T'eomesuueckue e3bl

I
/ TIpsvbre namepemm\

CIMYeHYE C IOMOIIBEO IIpsAMBIE H3MEPCHHA TTpAMEIE H3MEPEHHA cm. [punoxenue b

\ 5=0,02 MxMm J \KOMnapa'ropa 5=0,02 MKM/ \ 8=0,03 MKM / \ 8=0,05 Mmxm /

o A N /T\ N
g o . | -
= = YCTaHOBKH TS MOBEPKH YCTaHOBKH 11 MepHI ATHHET KOHLEBBIE TTpuBOpEI AT IOBEPKH CPEACTE H3MEPCHHIt MepbI HAPYKHBIX H BHYTPCHHHX H3MCPHTENH JIHAC HHRX
[~ H3MEPHTETBHBIX TOOBOK TOBEPKH nnockomapamesasie ot 0,1 10 1000 MM HAPYIKHBIX U BHYTPEHHHX Pa3MEPOB JMAMETPOB TICPCMCIICHHH JASCPHBIC
o 3 0T 0 10 25 Mmt H3MEPHTETbHBIX §=(0,05+0,5-L) Mxnt ot 0 10 1500 Myt 0T 0,5 110 500 MM ot 0 20 80000 My
S 5=0,04...2 MKkM npeoGpasoBaTenei 5=(0,1+1-L) Mxm 8=(0,1+1-L) Mxm 6=(0,02+0,5-L) Mxm
0 ot 0,005 10 0,2 MM | |
g 5=0,05...2 Mim | ' N LA —]
. | | i
/ Henocpencreennoe \ Tpsivbic w3vepernst \| ( [IpsMble m3Mepermst \ | Cmrienne ¢ TOMOIIBIO ﬂ-[p}IMLIe H3MCPCHHS CrM4eHHe C IOMOMIBIO \ Ipsmbrc m3meperms TTpAMBIC M3MEPEHHS CiiHyeHHe C TOMOIIBIO
Qﬂm{eﬂne §=0.05 MKy 5=0.05 M 8=0,05 MxM Kommaparopa §=0,05 M/ \ =0,05 Mxum xomnaparopa §=0,05 MKMJ \ 070,05 Mxm =0,02 MKm Kxomnaparopa §=2 MKy
= [
: o / 2 M
e x
s & MepsI AIHHEL KOHLCBBIC MepsI HApY)KHBIX U BHYTPCHHAX IIpuGops! A1 MOBEPKH CPEACTB UIMEPEHMI
g é IockonapamieabHeie ot 0,1 10 1000 Mmm JHAMETPOB HAPY>KHBIX H BHYTPEHHHX Pa3MepoOB
E o 6=(0,1+1-L) MM 01 0,5 10 500 MM ot 0 10 2000 MM
=3 8=(0,2+2"L) Mxm 8=(0,2+2-L) Mxm
Q
~ | N | N AN | M
[
TpsvMbIC H3MCPCHIA CrureHHe ¢ MOMOIIBIO \ ( Tpamsre usmeperms ( CnuueHHE ¢ TOMOIIBI0 Ipsmbie u3MepeHus IMpamble H3MEPEHUA
K 8=0,1 Mxm "\ KoMmapatopa 3=0,15 MKM/ 5=0,1 Micm \ Jomnapatopa 3=0,2 MxM 3=0,1 Mxm 6=0,1 MkM J
A —™M N A /1
E =
9 TTpuGOops! [T MOBEPKH HHIMKATOPOB H "
= PHOOPBI ALt PKH HHJT PO L
s = Meps! JTHHBI KOHLIEBBIE HHIMKATOPHBIX OMCPOB Meph! HAPY KHBIX H BHY TPCHHHX TIpHGOpEI At NIOBEPKH CPCAICTB H3MCPCHHH
< P HyTPOMCP Hy HAPY’KHBIX W BHYTPEHHHX Pa3MEPOB
o 3 mrockonapamieabusie ot 0,1 70 1000 MM ot 0 10 100 MM JTHAMETPOB
o & A c1p ot 0 210 6000 MM
= o 6=(0,2+2-L) Mxm 5=0,2...4 Mmxm ot 0,5 710 500 Mm 5=(0.5+5-L) Mxoa
3N 8=(0,5+5-L) MKkM ’
Q <
A [ [
I |
/ CimdeHNE ¢ IOMOIIBIO TIpsameie u3MepeHus Henocpencreennoe IIpsmeic H3MEpCHAS CyycHue ¢ nomomuo\ TIpamMeie H3MepeHUA
KoMmapaTopa 5=0,3 MKM 0=0,3 MKM crrienue 6=0,2 MKM 5=0,2 Mxm KOMIIAPaToDa 5=0.3 MKM §=0,2 MKM
_I p p b
TpuGops! 11t Ipeo6pasoBaremy, N1 N /T M|
H3MEPCHUH puOOPHI ABTOMATH3HPO- I N— | l —l
M HAPY’KHBIX Pa3MCPOB BAHHOTO KOHTPOJIA E—
€PBI ATHHBL £2500 M A=02. 100 yin MepbI JUHHBI KOHICBHIC Meps! JiHBI KOHIICBEIC TTpudopsr ,uim [Tpubopsr m}ﬂ Meps! HapyKHBIX TTpubops! st Meps1 Hapy>KHBIX H Mephbl HapyKHBIX U TIpuGopsI 11
KOHIIEBBIC A=0.02...0.6 Mzt ’ IUTOCKOTIAPATIE T HbIE OT IIOCKONAPAJIICIBHBIE OT H3MepeHui H3MEPCHHI 4 BHYTPSHHUX H3MEPCHAR BHYTPCHHHX JHAMCTPOB BHYTPCHHHX JJHAMCTPOB M3MEPCHU
IIOCKONAPAJUIC THHBIC ] 0.1 10 1000 MM 0,1 zo 1000 mm HAPYKHBIX HAPY’KHBIX U JTHAMETPOB HAPYKHBIX H ot 0,5 10 500 MM o1 0,5 10 500 MM BHYTPCHHHX
= o1 0,1 70 1000 MM l KIace TouEocTH 1 KJIACC TOYHOCTH 4 pa3MepoB BHYTPCHHHX ot 0,5 70 500 MM BHYTPCHHHX A=(1,5+15"L) MM A=(0,6+6-L) Mxcm pasMepos
= Kytacc rounocTH 00 KOHTAKTHEIE Mepb! JUIMHBI KOHIICBBIC Tpubopsr A=0.20...4,00 MKM A=2,0...30 MKM ot 0 10 2000 MM pa3Mepos, A=(0,3+3"L) MKM pa3sMepos, o1 0 10 500 MM
g A=0,06...1,00 MEM MHTEP(epOMETpSI ¢ | | | II0CKONApaILIe BHbIC OT H3MEpPEHHH ———— KJ1acC TOYHOCTH 5 A=(0,6+6"L) MKM HY TPOMEPHI HYTPOMEPHI A=(0,3+3-L) MkM
S KyIacce T04HoCTH 01 LEHOM JETCHHES 0,1 xo 1000 MM HAPY’KHBIX PA3MCPOB CHCTEMBI TA3epHEIE A=4...40 Mmxm ot 0 10 6000 MM o1 0 10 500 MM ’
2 A=0,20...4,00 MM o1 0,02 10 0,2 MKM KJTACC TOYHOCTH 0 +1000 MKM 7T LEHTPOBKY BATOB A=0,5...90 MKM A=(1,5+15-L) MkmM
3 A=0.02...0.1 MKM A=0,12...2,00 Mxm A=0,4...6 MKkM +15 MM
S A=5...200 MKM
¢ N
8 Meps! yCTaHOBOYHBIC
[ A=1...7 MxM, | I
ITpu6opsL At [TpuGOopE! s TTpubops! ana IMTpubops! myst Meps! JTHHBI KOHILICBBIC Meps!I ATHHBI KOHICBbIC TPOBOJIOYKH H POTHKH TpuGops! aia TMpuGops! A m3mMeperuit Buiku necHsie Cuctems! 1 CucreMbl H3MEPHUTEIBLHBIC TTpubops! a1t H3MEpECHHUI
H3MEPEHUH H3MEpPCHHUI H3MEpeHuH H3MEPCHUH HAPYKHBIX| | IVIOCKONAPALICIBHEIE OT IUIOCKONAPAJLICIbHBIE OT A=0,5...5 MKM, H3MEPeHHI HAPY KHBIX Pa3MEPOB, ot 1 10 750 Mm npeobpasoBaTeIn TA3ePHBIE HAPY?KHBIX H BHYTPCHHIX
HAPY’KHBIX Pa3MEpPOB HAPYKHBIX HApY’KHBIX pa3mepos 0,1 zo 1000 MM 0,1 mo 1000 MM TMPUHAMJICKHOCTH K MEpaM HAPY KHBIX IOTAHTCHUHCTPYMCHT A=2...7,5 mm HU3MEPUTEIILHBIE JIA3EPHBIE ot 0 70 80000 MM pasMepoB
ot 0 70 0,05 Mm pasmepos pasmepoB ot 100 mo 1000 Mmm KJIACC TOYHOCTH 2 KJIACC TOYHOCTH 3 JJTHHBI KOHLICBBIM pa3mepoB ot 0 7o 5000 MM H ONTHICCKHE A=0,005...0,6 MM ot 0 10 1500 MM
A=0,1...0,2 MEM ot 0 70 100 MKM ot 0 7o 500 MM A=(0,3+9:L) MxM A=0,40...8,00 MEM A=0,80...16,00 MM (6oxoBuKH) A=1 MKM, ot 0 10 2000 MM A=10...600 MrM ot 0 70 30000 MM A=(0.1+1-L) Mxm
A=03...10 iy | |A=(0,3+3L) Mrvm LITIbl H3MEPHTETbHBIE A=(15+15L) MM A=0,001...1 MM
A=1...16 MxM

Pucynok B.1




TocymapcTBeHHas TOBEPOYHAS CXeMa 1Tl CPENCTB H3MEPeHHit [UTHHEI B auanasone ot 1-107 g0 100 M u mmud BosH B muanasone ot 0,2 10 50 MxkM

ITpunoxxenue I
(ob6sBarensHOE)

Yacts 4. U3Mepurenu nepeMeIennii, Mepbl penbe(hHbIe B MEKPOCKOTIBI B 001aCTH HaHOAMANA30Ha

T'OCYIAPCTBEHHBII

ITEPBUYHBIN 3TAJIOH

TI'OCYIAPCTBEHHBIN ITEPBUYHBINA ATAJIOH EJUHWLIBI AJIMHBI - METPA
Sp=5,6-10"% ®,=2,2-10"1%;
ua0=5,6 10’12; ugo=1,5" 10’]2; Uco=5,8- 10'12; Upo=1,16- 101

BTOPHUYHBIE
OTAJIOHbBI

/ CamdeHHE ¢ TOMOMIBIO \
\ xommaparopa 6=0,1 um J

BTOPUYHBIE OTAJIOHBI
H3mepuTenn nepeMeIeHUI Ta3ePHbIE
or 10° 10 102 M

S$:=0,5...3 mm

Pabouue sTasioHsl

1-ro paspsna

-
-

Ipsimble m3MepeHus \

&=0,3 am

/ o

Henocpeactsernoe cnm{em/m

6=0,3 am

/

I

Mepsi penbedHbie MUuKpOCKOIIBI € Ta3¢PHBIM
ot 10? 10 107 m uHTEPHEPOMETPOM
&=1...10 um or 10° mo 10?% M
&=1...10 am

Msmepurenn nepeMeIneHuin
Ja3CPHBIC
ot 10° 10 10 m

8=l,..|10 HM

Paboune 3TanoHsl
2-ro paspsiga

\_

K TIpsmble m3vepeHns \

8=1 um

5=1 um

|
< IpsimMeie u3MepeHust >

MHuKpPOCKOTIBI SNEKTPOHHBIE
PacTpOBEIE H3MEPHUTENILHBIE

MHukpocKonbl CKaHHPYIOIHE
30H/IOBBIC ATOMHO-CHIIOBBIE

oS

CPEJACTBA U3MEPEHUI

or 10° 1o 102 m or 10° 10 102 m
6=3...50 am 6=3...50 um
| [
K Tpameie u3mepeHus TpsMbic u3MEpeHI \
6=3 um &=3 HM

-

Mepsi penbedHsie
or 10° 10 102 M

6=3...50 um

/ \

/ Ipsamere u3mepenus \

6=3 HM

/

Mepsi penbedHbie
ot 10® 1o 102 m
A=10...150 am

Mepsi penbedHbie
ot 10% 50 102 M
A=10...150 am

MuxpoCKOmnsI 3JEKTPOHHBIE
PacTpoBBIC H3MEPUTENBHEBIE
ot 10° 10 10%# M
A=50...1000 u™m

MuKpOCKONBI CKAHUPYIOIIHE
30HJOBBIC ATOMHO-CHJIOBBIC
ot 10° 10 10°m
A=50...1000 am

Pucynok I'.1
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