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T'ocynapctenHas cucTema o0ecIieueHHA eUHCTBA H3MEPEHAMN
Mukpockons! BEAcon3MepuTensusie BUM

MeTomuxa TIOBEPKH

Jara BBeIeHHS B JEHCTBHA «_ % 202 r,

1 OBIIHE ITIOJIOKEHMA

1.1 Hacrosmas MeTouKa pacpocTpardeTcs B MHKpOCKOIE! Buieon3MepuTebable BYIM
(namee — MUKPOCKOIEL), IpeAHASHAYEHHEIE U OECKOHTAKTHEIX i KOHTAKTHBIX H3MEPEHMH el -
HBIX M YIJIOBBIX Da3sMEpOB, a TAKXKE B3aUMHOIO PACIIOJIONKEHHS BIEMEHTOB PasIHYHBIX JCTATICH B
IPSIMOYTONBHAIX ¥ IIOMIPHEIX KOOPAHHATAX, ¥ YCTaHABIMBACT METO/E] H CPECTRE IEPBHYHOM 1 ITe-
pHOmEIecKoH mosepoK. [ToBepka MEKPOCKOTIOB HOJKHA IPOROJATECS B COOTBETCTBHHE ¢ TpeOOBaHH-
AMH HacTOSIEH METONHKH, ’

1.2 Ilpu npoBeneHHEY HOBEpKYU IODKHA 00ECTIEIMBATHCA IIPOCIEKUBAEMOCTE MUKPOCKOIIOB
K:

-T'OT 2-2021 «l'ocynapCcTBEHHOMY IIEPBHYHOMY 3TAIOHY SIHHUIB! JJIHHEl — METPa» COTJIACHO
BTOPOH 9acTH TOCYIapCTBEHHON HMOBEPOIHON CXEMBI UM CPENCTB H3MEPEeHNUH ANHHEL, B JHAIA30He
ot 1:10® no 100 M u = Bomy B Auamasose ot 0,2 xo 50 MM, yTBepxaerHol npukasom Dene-
PaIbHOrO areHTCTBA IO TEXHHUECKOMY PeryIMpoBanyuio 1 Merponoran Ne 2840 ot 29 nexabps 2018
I .

- I'OT 22-2014 «I'ocynapcTBEHHOMY NEPBHYHOMY 3TAlIOHY E€IMEMLEI IIOCKOrO yria», co-
IJIACHO FOCYNapCTBEHHOR TOBEPOYHOH CXEMBI UL CPENCTB H3MEPEHAH IUIOCKOTO YIJIA, YTBEPKICH-
HOM npuxazoM OelepalLHOrO areHTCTBA II0 TEXHHYECKOMY PETYIHPOBAHHIO H METPOJIOTHH
Ne 2482 ot 26 Hos6ps 2018 1. (8 penaxau ITpukasa Pocerarnapra ot 29.04.2019 N 1018)

(H3menennan pedaxuus, Ham. Ne 1)

1.2a B macrosme# METOIMKE pealH3yeTcs METOJ IPAMBIX H3MEPEHHH ¢ HOMOIIBIO MEpEI
IUTHHE] IITPHXOBOH ¥ YITIOBEIX Mep, H METOJ HEITOCPEACTBEHHOTO CIMYCHHUS ¢ H3MEPHTENIEM JTHHEH-
HBIX IePEeMEINCHTH Ja3ePHEIM,

1.26 Hacrosmas MeTo[UKa MOBEPKH IPHMEHSIETCS I TOBEPKH MHKPOCKOIIOB BHICOM3ME-
prTensHEX BYIM, HCIOMB3yeMBIX B Ka4€CTBE CPENCTB H3MepeHuH. B pesynsTarTe MOBEPKY JOIDKHEI
OEITE MOATBEDXAEHE! MeTpoTIorHaeckue TpeGoBarus, IprBeeH bIe B Tabmanax A.1, A.2, A.3 [Ipu-
JTOXEHUS A.

1.2a, 1.26 (Beeden dononrnumenvho, Ham. No 1)

1.3 (Hcknrouen, Him, Nel)

(Vlamenernnan peoaxyun, Hsm. N 1)

2 HOPMATHUBHBIE CCBLIKHA

2.1 B macrosmeit METOQHKE MCIIONE30BAHEI CCHUIKH Ha CASIYIONINE TOKYMEHTHL:

TIpukas Munnpomropra Poccuu «0O6 yrtBepsxneHun Ilopsnxa NpoBeHeHHs IIOBEPKH CPENCTB

ot 31.07.2020 r. Ne 2510 H3MEpEHUH, TpeOoBaHMS K 3HAKY IOBEPKH H COICPKAHHIO
CBHICTENBCTBA O IOBepKe» (3apermcrpupoBaso B MumHIOCTE
Poccum 20.11.2020 Ne 61033)

ITpukaz  Poccrammapra  or «OO6 yreepxnmeHund l'ocynmapcTBeHHOH ITOBEPOYHOM CXEMBI IUIL

26.11.2018 No 2482 (B peakiiu  CpeACTB H3MEPEHHUH MIIOCKOTO YIIa»

Ilpukaza  Poccraspmapra  oOT

29.04.2019 N 1018)
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['ocynapcTsenHas IMOBEpOYHAT CXEMa IS CPEJCTB H3MEpPEHHH
e B granasone ot 1-10% no 100 M | [umH BOMH B AHATIA20HE
ot 0,2 o 50 MxmM

ITpuxaz Poccraugapra oT
29 mexabps 2018 r. Ne 2840

T'OCT 12.2.007.0-75 Crmcrema  craEmaproB  OesomacHocTH  Tpyda.  Mzmemwsa
snexkrporexaudeckue, Obmue TpeGoBarma He30nacHOCTH

I'OCT 12.3.019-80 Cucrema crammaproB OesomacHocTH Tpyna. Memsrrarus #
u3MepeHns snexTpraeckue. Obmue TpeboBanms 6€30IaCHOCTH

I'OCT 12069-90 Meps! TEHEL INTPUXOBEIE 6pycKoBEle. TeXHHIECKHE YCIOBHS

Hpumeyanue - Ipu ucnons308anuY HACMOAWell MemoouKy yenecoobpasHo nposepums Oet-
CIMBUE CCLLIOYHBIX OOKYMEHMOG6. EChu ccullouHblil OOKYMeHm 3aMeHeH (USMEHer), o npu nolb308a-
HUY Hacmosuyetl Memoduxol cnedyem pyKoE0OCE06aMbCA SAMEHEHHBIM (USMENEHHbIM) OOKYMEH-
mom. Ecnu cceinounsiil O0xymenm ommenen 0e3 3amensl, mo pazoen, 6 KOmopom 0aHA CCbLIKA HA
He20, NPUMEHARMCS 8 YaCmY, HE 3aAmMpPazuearoujet] Imy CColiKy.

(Hzmenennan pedaxkyun, Hzm. Ne 1)
3 NEPEYEHB OIIEPATIMM ITIOBEPKH

3.1 TIlepBruHY I0BEPKY MUKPOCKONIOB BEHIOJHSIOT 0 BBO/A B SKCIITYaTAIlHIO, & TAKXKE M0~
ClIe UX PEMOHTA.

3.2 TlepmomugecKyro DOBEPKY BRIIONHSIOT B IIPOLECCE IKCIUTYATAIlH MAKPOCKOIOB IO HC-
TEYEHHNY HHTEPBAla MEXKIY NOBEPKaMH.

3.3 Ilpu OpoBEeNeHHH HEPBHYHOM M MEpHOJHIECKOH TOBEPOK MUKPOCKOIOB HOJDKHEI OBITE
BEIITOTHEHE! OICPAIlyH, YKa3aHEbIe B Tabmmne 3.1.

Tabmuna 3.1 - Onepanuy DoBepKH

Obs3arensa0CcTE OpoBene- |  Homep pasnena
HEsl OIlepan@i npy noBepke | (ITyHKTa) METOIMKH
T —— TIOBEPKH, B COOTBET-
T T ——— CTBHM ¢ KOTOPBIM BEI-
[IOJTHAETCS ONepanys
HOBEPKH
Bremmuit ocMOTp cpeAcTBa H3MEPEHAH na na 8
TloxroroBka K ImoBepKe B onpoOoBaBKE Cper- 9
CTBa M3MEPEHUH e il
IIpoBepka IporpaMMHOro obecredeHus Cpeli- ‘ - 5 10
CTBa U3MEpeHn#
OnpenencEre METpPONOTHYECKHX XapaKTEpH- - a0 11
CTUK CPEICTBa U3MEPEHUH
IlonTBepKIeHUE COOTBEICTBHUSA CPECTBA H3-
MEpEHUH METPOIOTHIESCKHM TpeOOBaHIIM A R =

Tabnuya 3.1 (M3menennan pedakyus, Him. Nel)
4 TPEBOBAHW/ K YCJIOBUSM INPOBEJEHIS ITIOBEPKN

4.1 Tlpu npoBeeHWH IOBEPKY JOJDKHEI COOIIONATLECA CIIEAYIOMIME YCIOBHS:

- TeMIIEpaTypa OKPYKAIOMEro Bo3ayxa, °C 20£5;

- H3MEHEHHE TEMIIEPATyPhl OKPYKAIOIIEro BO3AyXa B TedeHHM 1 Jaca, °C, ne Gonee 1;
(H3MeHeHHan peoaxkyun, Hsm. Ne 1)

- OTHOCHTENbHAs BIAKHOCTh BO3ayxa, % ot 20 mo 80;

- BEOpanys # TPACKa JOIDKHEI OTCYTCTBOBATE, KOTOPYIO ONPEAENIIoT HabimoAeHueM 3a OoKa-
3aHUSMH MUKDPOCKOIIA IIPH ONPo6GOBAHUE MAKPOCKOTIA, TIOKA3AHMS J0JDKHEI OBITh CTA0HIBHEL
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5 TPEBOBAHMA K CIENUAJINCTAM, OCYIIECTBJISTIOIIUM ITOBEPKY

5.1

K IIPOBECHHIO p’d60T II0 IIOBEPKE MHEKPOCKOIOB JOIIYCKaOTCA HHIa, IIPOIIEAIIHe CIIe-

IuaTbHoe 00YUeHHe B KAYECTBE MOBEPUTENA, 03HAKOMHABITHECH C SKCIUTYaTAMMOHHON NOKYMEHTa-
mHelt Ha MUKpPOCKONEI, paloTaromue B METPOIOTAYECKOH ciysx0e npefIpruaTys, akKKpeIUTORaHHOH
Ha TpaBo IIOBEPKH CPEICTB H3MEPEHHH.

6 METPOJIOTHYECKHUE U TEXHUHYECKHE TPEBOBAHHA K CPEACTBAM

IHOBEPKH

6.1
B Tabmune 6.1.

IIpE npoBe/ieHHN TIOBEPKH JOIDKHEL OBITH HCIIOMH30BAHEL CPENICTRA IIOBEPKH, YKa3aHHEIE

Tabmuma 6.1 - Merponornueckue TpebOBaHN K CPENCTBAM IOBEPKH

Onepaipu NOBepKH,
Tpebyromue npumMe-
HEHUS CPECTB Ho-
BEPKH

Merposnorrueckue TpeSoBaHuS K cpef-
CTBaM NOBEPKH, HEOOXOIUMSEIE IUIA IPOBe-
JIEHHS TIOBEPKH

TlepeyeHs peKOMEHITYEMBIX CPECTE 110~
BEPKH

Pazpmen 9 TIlomro-
TOBKa K INOBEpKe H
onpoboBaHke Cper-

CpencTeo u3MepeHHi TeMIIepaTyphl H OTHO-
CHTEIRHOM BAAKHOCTH C AyarnascHaMHy W3-
MepeHui, OXBATEIBAIOIIAMY YCIOBHA IO 1. 4

TepMoruTpoMeTp, IWANa30Hbl H3Mepe-
Fml: TeMmmeparypa Bosmyxa oT +10 mo
+30 °C, A=%1 °C; oTHOCHTEIBHAS BIXK-
HOCTE Bo3ayXa oT 15 mo 85 %, A=+3 %

Pasgen 11 Onpene-
JICHHE METPONIOrHyIe-
CKHX XapaKTepHCTHK
CpesicTBa HIMEPSHMH

paga® (Mepa LHHBEI INTPMXOBas) B JHAala-
30Hax sgayeny# oT 0 mo 1000 MM

k Pabouwmii 5TATOH eQUHUIE! [INIMHEL 2-T0 pa3- | Mepa  IaHE! OITPHXOBA o
CTBA M3MCPCHHH psma* (Mepa JUTHHBI INTPUXOBag) B JHana- TOCT 12069, Tun IIA; ITB; 1IB
3oHax 3Hageru# or 0 mo 1000 MM
Pabounii sTanon eNHHMIIB! JUIMHEL 2-10 pas- | Mepa JUTHHEBL IOTpHXOBas o

T'OCT 12069, Tim ITA; 1IB; 1IB

Paboumii 3TaNoH €MUHUNSI JMUHEL 2-TO
pazpaza® (M3MepHUTENb THHSHHBIX Iepe-
MemeHn# nazepHBHi**) B IOHamazoHe
sHavenui oT 0 1o 30 M

Cucrema nasepHas H3MepHTENbHAS
X1-80, per. No 35362-13

Pabouuii 3Tan0H €QWHEHUIEL ANHHEL 4-T0
paspsma® (Mephl AMHHEI KOHIEBEIE III0-
CKONIapaJIeNbHbIE) B AHATIA30He 3Hade-
ma# ot 0,5 mo 100 MM

Meps!l IIMHEI KOHIEBEIE MIIOCKOIa-
pannensusie, per. Ne 38376-08

Pabouwll >TanmoH eIEHMOEI IDIOCKOTO
yria 4-ro paspama*** (yrnosele Mepsl ¢
OIHMM ¥ 9eTHIPEMS pabOTHME yTIIaMu)
B JHana3oHe 3uavenui ot 1° mo 90°

Mepsr wTOCKOrO yria mpusMardye-
cxue, per. Ne 72196-18

No 2840;

* TocyHnapcTBeHHAS [OBEPOYHAS CXEMA VI CPEfiCTB M3MEpeHEH MHel B muamasome or 1-10° mo 100 M
¥ JUIHH BONH B auatiazone oT 0,2 mo 50 mxm, yreepsknensas Ipuxasom Poccramnapra ot 29 nexabps 2018 r.

*¥* Wcenonsayercs i MOBEPKYM MHKPOCKOTIOB ¢ BepXHeH rpaHuUei HauOONBIIero 3 AHarna3oHOB M3MEpPeHHH B
HanpasJieHyy ocel X 1 Y ceenme 1000 My
***TocynapcTBEHHas MOBEPOYHAA CXeMa JUId CPEACTB WAMEPEHHI IUIOCKOTrO YTV, YTEEDH(ISHRas TIPHKA30M
Poccranpapra o1 26 HosOps 2018 . Ne 2482 (B penaximu Ipukasa Poccrarnmapra ot 29.04.2019 N 1018)

Tabnuya 6.1 (Hsmenennan pedaxuyus, Him. Nel)

6.2 DramoHEI, OpHMEHseMEIe UL IIOBEPKH, NOJDKHEI OBITH DOBEPEHE], eCIM IIPeICTaRICHE]
CpeCTBAMH U3MEPERHH YTBEPKIECHHOTO THIIA, WM ATTECTOBAREI, €CJIM IIPEACTABIICHB]I CPEACTBAMHE
W3MEPEHHH HEYTBEPKIEHHOT0 THITd, CPEACTBA H3MEPEHNH - IOBEPEHEL.

6.3 Ins mpoBencHHSA IOBEPKH IOMYCKAEeTCs NPAMEHCHHE OPYTHX CPEICTB IIOBEDKH, HE
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IPHBENCHHEIX B Tabmume 6.1, obecrnednBaomux TpeOyeMyr0 TOYHOCTh epPeNadd eIHHULEI JTHHEL
MHKPOCKOTIaM.

7 TPEBOBAHHMA (YCJIOBHS) I10 OBECIIEYEHHIO BE3OIIACTHOCTH
HPOBEJEHHUA IIOBEHPKH

7.1 Ilpu mpoBeleHUH MOBEPKH NOJDKHEI BEITOTHATECA TpeOOBaHHA OE30MACHOCTH, YKa3aH-
HBIE B 9KCILTYaTal[HOHHOM NOKYMEHTAI[MH Ha IPUMEHsAEMbIE CPECTBA IOBEPKH U moBepsemoe CU, a
Taxxke obmme TpedoBanus OezonacHocta mo F'OCT 12.2.007.0, TOCT 12.3.019.

8 BHEIIHHNI OCMOTP CPEJICTBA W3MEPEHMIA

8.1 [Ipu BHEMIHEM OCMOTpE YCTaHABIHBAIOT COOTBETCTBHE MUKPOCKOIIA CIIEAYFOLIAM Tpe-
BoBaHHAM:

- COOTBETCTBHE BHELIHETO BUAa MHKPOCKOIIA CBEJICHUSAM, IPUBEICHHEIM B OITHCAHHH THIIA,

- HalIM9#e KOMIUIEKTYIOIAX M3/IeMH COTIaCHO KCIUTYaTallHOHHOM TOKYMEHTAIHH;

- IPaBHJILHOCTE NOJK/IIOYEHNUS IUTAOMNX H COCTUHUTENBHBIX Kabelleli MAKPOCKOTIa;

- OTCYTCTBHE BHIMMBIX BHEINHHX IIOBPEKICHUHE KOpIyca U pabodeil MOBEPXHOCTH MPEIMET-
HOTO CTOJIa MEKPOCKOIIa;

- OTCYTCTBHE 3arpsA3HEHHH Ha 00BEKTHBE ONTOMIIEKTPOHHOTO H3MEPHTEIEHOTO OJI0Ka;

- HaIM4Ke H YeTKOCTh BCEX HaJIIHCeH MapKHPOBKH.

8.2 B ciyuae ecii pu BHEIIHEM 0CMOTPE MEKPOCKOIIA BLIABIICHEI NOBPEXKICHHS HUITH Jie-
(eKTBI crIocOOHBIC OKa3aTh BIHAHME HA OE30IIaCHOCTH IPOBEICHHS MOBEPKH HIIM PE3yJBTATHI I10-
BEPKH II0BEPKA MOXET OBITH IIPOIOKEHA TOJIBKO IIOCTIE YCTPAHEHHS STHX IOBPEXKICHHHA W Nedek-
TOB.

9 IMOAT'OTOBKA K IIOBEPKE U OITPOBOBAHHE CPEJCTBA U3MEPEHHI

9.1 [Ilepex moBepkoii cpencTBa MOBEPKH M IMOBEPSIEMBI MUKPOCKOI JOJDKHEI OBITH BBIIED-
’KaHBI B YCJIOBHSX IIOBEPKH HE MEHEE 2-X JacoB.

9.2 Cpencrsa IOBEPKH K NOBEPAEMBIH MUKPOCKOII JOJKHEI ObITH IIOATOTOBIEHE! K paboTe B
COOTBETCTBHH C SKCILTyaTallHOHHOM JOKyMEHTanuel Ha HUX.

9.3 PykoBOACTBYACH yKa3aHHAMH SKCILTyaTallMOHHOH TOKyMEHTAIlMH MAKPOCKOII IOATOTaB-
JIMBAIOT K paborTe.

9.4 Bxmo4aloT MHKPOCKOII ¥ IEPCOHAINBHBIA KOMIBIOTED, 3allyCKArOT IIpOorpaMMHoe obec-
Ie4eHHe.

9.5 Jlng MEKPOCKOIIOB € Py4YHBIM YIIPaBICHHEM IIPOBEPSIOT BpallleHHe KoJleca MUKPOTIOIaun
B HampaBleHHH ocell X, Y, Z, a Taxke IIaBHOCTh IepeMeIeH s IPeIMEeTHOr0 CToNa MEKPOCKOIa
10 TOPHU30HTAIBHBIM OCsiM X, Y U 0OBEKTHBA ONTOIEKTPOHHOTO H3MEPHUTENLHOTO OJI0KA IO BEPTH-
KaJIbHOH ocH Z BO BceM pabodeM mmamazoHe.

9.6 Jlng MHKpOCKOIIA C IIOJTyaBTOMATHYECKUM YIIPABJICHHEM IPOBEPSIOT BpallleHHe Koleca
MHKpPOIIOIa4H B HampaBieHUH ocell X, Y M IIaBHOCTH IIepeMEIIEeHHs IPEAMETHOTO CTOJIA BO BCEM
paboueM quana3oHe, a TAKXKe NepeMeIeHus 00BEKTHBA OIITOAIEKTPOHHOTO H3MEPHTEIEHOTO O/10Ka
B HaIlpaBJIEHHH OCH Z BO BceM paboueM auana3zoHe mepeMernas oObeKTHB ¢ NOMOMEI0 (GyHKIni
IIPOrpaMMHOTO 00ECIICUeHHUS.

9.7 i1 MHKpPOCKOIIOB C aBTOMAaTHYECKHM YIIPABJICHHEM KOHCOJBHONH MOIENH MPOBEPSIOT
paboToCIOCOOHOCT MMyJIbTa YIpPaBJICHUS MHKPOCKOIOM H IE€pEMEINEHMs NPEeIMETHOrO CTONa B
HamnpaBieHusaX oceil X, Y U BepTUKaIBHOH OcH Z, BO BceM pabodeM quamna3oHe.

9.8  Jlnsg MHEKpOCKOIIOB ¢ aBTOMAaTHYECKAM YIIpaBICHHEM IOPTaTbHOM MOJENH IPOBEPSIOT
paboTocnocoOHOCTE MMyIbTa YIIPaBICHHS MUKPOCKOIIOM H IIEPEMELIEHHs] KOJOHHEI ¢ OOBEKTHBOM B
HaIpaB/IeHHIX TOPH30HTATBHONH OCcH X, JBI)KEHHE IIOPTATA B HANIPABICHUH OCH Y M BEPTHKAIBHOH
ocu Z, Bo BceM pabodeM IuanasoHe.



MIT 45-233-2020 ¢ m3meHenueMm 1

9.9 IIposepsroT paboTy IaMIl IOJACBETKH IPEAMETHOTO CTOJIA MEUKPOCKOIIA.

9.10 VcranaBmuBalOT Ha IPEIMETHBINA CTON MHKPOCKOIIA MepPY IUIMHBI IITPHXOBYIO B HAIIPaB-
JeHHH ocH X H IMPOBePsIOT GOKYCHPOBKY M300paskeHHUs Ha HAYAIEHOM INTPHXE H3MEPSIEMOM MepEI,
3aTeM IEpPEeBOAAT H300pakeHHe Ha KOHEYHBIH MTpUX MepHL. [Ipr HaBeIeHHH ONTHYECKOH CHCTEMBI
Ha Ha4YaJbHBIA M KOHEUYHBIM MITPUX MEpHI JUIHHBI MITPUXOBOH mepedOKyCHPOBKA ONTHIECKOH CH-
CTeMBI He OIIycKaeTcs. AHAJOTHYHEIM 00pa3oM IMPOBEPSIOT HOKYCHPOBKY ONTHYECKOM CHCTEMEI B
HaIpaBJIe€HHH OCH Y.

10 IPOBEPKA IIPOTPAMMHOTI'O OBECIIEYEHHS CPEJICTBA H3MEPEHHI

10.1 BxiroyaroT MHKPOCKOII M II€PCOHATBHBIH KOMIBIOTED, 3allyCKarOT IIporpaMMHoe obec-
nedenue. [Ipu 3amycke Muxpockona nporepsioT Bepeuio [10 u maenTudukanuonnse qanusie 110
FodiSoft nim Sinpo, oTo6paxaeMsle Ha MOHHTOPE IEPCOHATTBHOTO KOMITBIOTEPa MAKPOCKOIIA.

10.2 Hnentuduxanuonnsie nanable [10 D0MKHEI COOTBETCTBOBATH JaHHEIM, IPUBEICHHEIM B
tabmume 10.1.

Tabmuna 10.1 — MUnentudukarponssie nanusie 110

WnentudukaiimoHsbe JaHHBIE (IPH3HAKH) 3Ha4yeHHue
Wnentudukanmuonnoe Haumenosauue 110 FodiSoft Sinpo
Howmep Bepcun (uentudukanuonssii Homep) 110 He Huxke 30.34 He Hmxe 5.3
ITudporoit unentuduxarop [10 OTCYTCTBYET OTCYTCTBYET

11 OIIPEAEJEHUE METPOJIOTHYECKHUX XAPAKTEPUCTHUK CPEICTBA
W3MEPEHHI

11.1 Onpeodenenue abconiomuoil nozpewHocmy U OUANA3OHA UMepeHUll ONUHbL 8 HAnpas/ie-
Huu 00HoU ocu (X; ¥)

11.1.1 A6comoTHy!0 IOrPEITHOCTE H3MEPEHHH JUIMHBI B HallpaBJIeHHH oiHOiH ocu (X; Y) ompe-
JEJIAIOT ¢ MOMOLIBI MEpHI AIHHBI IITPHUXOBOH B CEAYIOIIEH nocnenoBaTebHOCTH: (M3menennan
peoakyus, Ham. Nel)

a) Mepy IUIMHBI INTPAXOBYIO YCTAHABIMBAIOT HA NPEJIMETHBIN CTOJN MEKPOCKOIIAa B HallpaBJle-
HUH OCcH X, pacroaras ee noo4epénHo Ha yJacTKax 1-3 cornacHo pHCyHKY 1 ¥ COBMEIIAIOT Ha9aIo
OTCY€eTa C HyJIEBBIM IITPUXOM MEPEHI;
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PHC}(HOK 1 - YcranoBka MCpBI JIIUHBI II[TprIXOBOﬁ' Ha HPCJINIeTHOM CTOJIC MHKPOCKOIId
B HalIpaBJICHHH OCH X
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0) moodepemHO H3MEPSIOT OTPE3KH, PABHOMEPHO paclpeleleHHbIE [0 BCEMY OHAIIA30HY H3-
MEPEHHH [0 3HAYECHHS, COOTBETCTBYIOMIETO BEPXHEH IpaHuIle TUana3oHa H3MEPEHHH MHKPOCKOIIOB
110 ocu X Ha BCEX TPeX ydacTkaxX. JHCIIO IPOBEPsSIEeMbIX OTPE3KOB He JODKHO OBIThH MEHEE YKa3aHHbIX
B Tabymie 11.1;

Tabmuma 11.1 — Uncno npoBepsieMbIX OTPE3KOB
BepxHss rpaiuna quana3ona H3MEpeHHH B
HallpaBJIEHUH OCH X, MM

Uucio mpoBepsEMBIX OTPE3KOB

o 250 Bximou. 8
ceene 250 mo 500 Bxarou. 12
ot 800 u BEIIE 20

WaTepsain nepsoro nposepsieMoro orpeska (0 — 1) mm
Tabnuuya 11.1 (H3menennaa pedaxyus, Hzm. Nel)
B) M3MEPSIOT 3HAUYEHHE JUIMHEI OTPE3KOB MHKPOCKOIIOM IIPH IPAMOM H 00paTHOM HaIpaslie-

HHUH JBHKEHHS IPEIMETHOIO CTOJIa HIIH IIPH IPSMOM B 00paTHOM HaIpaBICHHH JIBHKCHHS KOJIOHHEI

C 00BEKTHBOM, 3alIUCHIBAs OTCYETHI B IIPOTOKOI;

I') aHAJOTMYHbIC H3MEPEHUS IIPOM3BOISAT IPH IIPIMOM H 0OpPATHOM HANPABIEHHH JBHIKECHHS

IIPEIMETHOTO CTOJIa MM IIEpEeMEIECHHH [TopTala B HallpaBJieHHH OcH Y Ha y4acTkax 1-3 coriiacHo

PHCYHKY 2.
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Pucynok 2 - YcranoBka Mephl AMTHHBI INTPUXO0BOH HA IPEIMETHOM CTOJIE MUKpPOCKOIIA
B HaIIPaBJIEHUH OCH Y
11.1.2 AGcomoTHYI0 IOrpEIIHOCTh H3MEPEHHH UIMHBI B JAMAlla30HE€ H3MEPEHHI CBBIIIE
1000 MM mo Hambonpmmero mpenena U3MEPEHHH B HAaIpaBICHUH OfHOH ocH (X; Y) Ompeneistor ¢
TIOMOIIBIO H3MEPHTENS TMHEHHBIX IIepeMeIeH i Ta3epHoro (fanee — cHCcTeMa Ta3epHas) B CIEayIo-
el nocnenoparensHoctu: (Msmenennan peoaxkyun, Ham. Nel)
a) (Hcknwuyen, Hzm. Nol)
0) (Hckniwouen, Hzm. Nol)
B) (Hckniouen, Him. Nel)

Pucynox 3 (Hcknrouen, Ham. Nel)

) JUIA HOPTAIbHBIX MUKPOCKOIIOB IIPH H3MEPEHHH B HAIPABJIEHUH OCH X JIa3€PHBIA U3MEPH-
TeJIbHEIM OJIOK Ha TPCEHOI'C pacliojiararoT CJI€Ba HJIH CIIpaBa OT MHKPOCKOIIA ITO0YIEPECaAHO HAIIPaBJIAAd
JTa3epHBIH JTyd B MOJIOKEHUX 1-3 mopTana ¢ KOJIOHHOI COrTacHO PHCYHKY 1, peTpo-pediiekTop ycTa-
HABJIMBAIOT HA KOJIOHHY ¢ 00BEKTHBOM IOJBHIKHOTO IIOPTala MEUKPOCKOIIA, a JAEUTENb JIyda pa3Me-
IIAIOT Ha IpeIMeTHOe CTeKI0 MEKpockona. [loce 3Toro IoCTHPYIOT CHCTEMY JIA3epHYIO (COrNIacHO
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PYKOBOJCTBY IIO 3KCIUTyaTallMH) AJIS TOrO, 9TOOBI IPH IEepEMEINEHHH KOJOHHEI C OOBEKTHBOM IO
IOpTaly B HaIIPaBJICHHH OCH X H3 OJHOI0 KpaiHero MojoXKeHHs B IPyroe Ja3epHbI JIyd He IIpepsl-
BaJICH;

1) 3aTeM KOJIOHHY ¢ 00BEKTHBOM MHKPOCKOIIA EPEMEIIAIOT B HYJIEBOE IIOJIOKEHHUE U B IIPO-
rpammax FodiSoft umu Sinpo o6rystoT KoopmuHaty X, B I1O cucreMbl JiazepHOH 0OHYJISIOT TEKY-
Imee 3Ha4eHHWE IepeMelienus. Jlanee ¢ moMOMBIO MyIbTa yIpapineHns Win koMauas! 110 mMukpo-
CKOIIa NepEMENIA0T KOJOHHY ¢ 00BEKTHBOM IO NOPTATY Ha IPOBEPSIEMBIC OTPE3KH B COOTBETCTBHA
¢ Tabmunei 11.1. M3MepsroT 3HaYeHUe JUITMHBI OTPE3KOB MHKPOCKOIIOM IIPH MPSIMOM H 00paTHOM
JBHKEHUH KOJIOHHBI ¢ 0OBEKTHBOM IO IOPTALy, H3MEpPEHHEIE 3HaYeHus nmepememenns u3 [10 cu-
CTEMEI J1a3epHOH 1 HOMUHANbHBIC 3HaueHus nepememernnit u3 [10 FodiSoft wmm Sinpo 3anuckmsaror
B IIPOTOKOJL;

€) IIpH H3MEpeHHH B HallpaBIEHUH OCH Y CHCTEMY JIa3epPHYH0 Ha TPEHOI'e PacloiararoT JTHIIOM
K MHKPOCKOIIY II00YEPEIHO HANPABILAS JIa3€PHBIH JIyd B IIOJOXKEHHSIX 1-3 KOJOHHBEI ¢ 00BEKTHBOM
COTJIaCHO PHUCYHKY 2, PeTpO-pedIeKTOp YCTaHaBIHBAIOT HA KOIOHHY ¢ OOBEKTHBOM IOABHIKHOTO
[IopTaia MEKPOCKOIIa, a JeTHTeNb JIyda pasMeINaroT Ha IPeIMETHOE CTEKJIO MHKPOCKOIIA B COOTBET-
cTBHH C pucyHKoM 4. [Tocie 3TOro IOCTHPYIOT CHCTEMY Ja3epHYIO (COTIacCHO PYKOBOACTBY IO 3KC-
IUTyaTalyH) JUIA TOr0, YTO0KI TpH MepeMeINeHU  IIOPTAaNa B HallpaBIeHHH OcH Y H3 OTHOTO KpaiHero
[IOJIOXKEHUsI B IPYTOe JIa3epHEIA JTyd He MPephIBAJICS;

) 3aTeM IOPTaIl MEKPOCKOIIA IIEPEMEINAOT B HYJIEBOE IOJIOXKeHHE H B porpammax FodiSoft
wm Sinpo o0Hy 0T KoopauHaty Y, B I1O cucrems! nazepHO# 00HYIISIOT TeKyIlee 3HAYEeHHE IIepe-
Memenus. Jlanee ¢ moMomsio My nbTa yrpasieHus win koManas! 10 MukpocKomna mepeMeInaioT mop-
Tall ¢ KOJIOHHOH Ha IpoBepseMblid OTpe30K B coOTBeTCTBHM ¢ Tabmuueit 11.1. M3MepsroT 3HaueHne
JUTAHBI OTPE3KOB MUKPOCKOIIOM IIPH IPSMOM H 00paTHOM JIBH)KEHHH NOpTaia, U3MEpeHHbIE 3Ha4e-
Hus nepeMemnenns 3 [10 crcTeMsl Ta3epHOM M HOMHHAJIBHBIC 3Ha4eHMs Nepememenuii u3 [10
FodiSoft mmm Sinpo 3ammceBaoT B IPOTOKOI.

PucyHok 4 - YcraHoBKa CHCTeMEI Ja3epHoit usmepurensHoil XL-80 B HanpaBineHH: ocH Y 1A
HIOPTATHHBIX MUKPOCKOIIOB

11.2 Onpedenenue abconiommoti nozpewHocmy U OUAnA3OHA UMepenull ONUHbL 6 HANpas/e-
HUU ocu Z npu usmepeHuu asmoghoxycom

11.2.1 JInsg mukpockonos, B KOMIUIEKTAI[HH KOTOPBIX OTCYTCTBYET KOHTaKTHEIM NaT4HK, JHa-
[Ia30H U MMOTPENTHOCTh U3MEPEHHH UIMHBI B HANIPABIEHUH OCU Z OIPENEIISIIOT, B CIEAYIOIEH moce-
JOBAaTE€NBHOCTH:
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a) NOATOTABIHMBAIOT MEPHI JUIMHBI KOHIIEBBIE (010K Mep IJIMHEI KOHIEBHIX) C HOMUHATBHBIMI
sragenusmMu 10, 30, 50, 70, 90 MM (7151 MEKPOCKOIIOB C AMANa30HOM H3MEPEHHH B HAllpaBJIEHUH OCH
Z 100 mm) 1 10, 50, 100,150, 190 MM umu GJIM3KHX K HAM 110 3HauYeHHIO (H3MmeHenHaa pedaKkuyua,
Hzm. Nel),

0) B EHTp IIPEIMETHOrO CTOJIA IPUTHPAIOT KOHIEBYIO MEPY JJIHHBI ¢ HOMHHAJIBHBIM 3Hade-
HueM 10 MM, pacnonoxus ee Bonb ocu Z. Mcnoms3ys dyakimo aBTopoKycupoBKH, coKycHpoBaTh
ONTHYECKYIO CUCTEMY Ha CepellMHy OOKOBOH H3MepHTENBbHOH cropoHbl Mepsl 10 MM. Bribuparor
HauboJlee KOHTPACTHBIM YYacTOK IIOBEPXHOCTH, OOHYJISIOT IOKa3zaHus IU(POBOrO OTCYUETA IO
ocH Z. 3atem, He cMemas Mepy 10 MM, IPUTHPAIOT K ee OOKOBOM H3MEPHUTEILHOMN MOBEPXHOCTH KOH-
IIEBYIO Mepy JUIMHEI ¢ HOMUHAILHEIM 3HadeHHeM 50 MM, QOKyCHPYIOT ONITHYECKYIO CHCTEMY Ha ce-
penuHy O0KOBOH M3MEpPHUTENBEHOH CTOPOHEI Mephl 50 MM, CHUMAIOT OTCUET IOKAa3aHHil B HaIpaBe-
HHH OCH Z;

B) aHAJOTMYHEIE H3MEPEHUS JUIMHBI IPOBOISAT VI OCTAIBHBIX MEP;

11.3 Onpeoenenue ouanasona u abconiomHOU ROSPEUHOCTNY USMEPEHUT ONUHbBL 8 Hanpaese-
HUY OCU Z npu usMeperuy KOHmaxmuou cucmemouJ{is MUKpOCKOIIOB, YKOMILIEKTOBAHHBIX KOHTAKT-
HOH cucTeMOH, nuana3oH W abCOMOTHYIO IOTPENTHOCT: H3MEPEHUH ATWHEI B HANpaBJIeHUU OCH Z
OIIPEJIeISIOT ¢ IOMONIBIO MEP JUTHHBI KOHIIEBBIX B CIIEYIOINEH I0C/IeI0BaTeIEHOCTH:

a) HOJATrOTABIMBAIOT KOMIUIEKT U3 IIATH MEp JIMHBI KOHIEBBIX (HaOOpOB KOHIEBBIX MEP) € HO-
MUHAJTEHBIMH 3Ha9eHIsIME 0T 10 MM 10 3HaY€HHUS, COOTBETCTBYIOIIETO BEpXHEH IpaHNIE [HaNa30Ha
HM3MepeHnii MEKPOCKOIIOB 10 OCH Z;

0) B HeHTpe NpPeIMETHOTO CTOJA yCTAHABIMBAIOT MEPY JTHHEI KOHIIEBYIO C HOMHHAIILHBIM 3Ha-
yeHHeM 10 MM, ¢ TOMOIIBIO KOHTAKTHOTO AaTYHKa OTMEYAIOT HyJIEBYIO KOODAUHATY Ha IpeIMETHOM
CTOJIE B HANIPaBICHHH OCH Z PAIOM C MEpOi. 3aTeM KOHTAaKTHBIM JATYHKOM OTMEYAIOT KOOPAMHATY
Ha cepelMHEe U3MEPHTEILHOM OBEPXHOCTH MepHI JIIMHEI KOHIIEBOH, IPOU3BOAAT U3MEpeHue (CHU-
MAOT OTCYET IMOKa3aHUuH 1Mo ocH Z),

B) aHAJIOTWYHBIE H3MEPEHMUS IMHBI IIPOBOIAT IS OCTAIBHBIX MEP.

) U KaXKI0TO H3MEPEHHOI0 3HAYEHUS PACCUHTHIBAIOT a0COIOTHYIO [TOTPEIIHOCTE U3Mepe-
HUH JJIUHB] B HAIIPABIIEHHH OCH Z.

11.4 Onpeodenenue duanazona usmeperuti u abCONOMHOU NOZPEULHOC MU NPU USMEPEHUYU NILOC-
K020 yena JJuana3oH ¥ abCOMOTHYIO IOTPEIMHOCTE IIPH H3MEPEHHUH IUIOCKOTO YIVIa ONPENENSIOT C
IIOMOLIBIO YIJTIOBBIX MEP C OJJHHM ¥ YeTHIpbMs pabodrME yIIaMH (Jaiee - Mepsl IUIOCKOIo yIia) B
CIIeyIOMmeH IOCIeI0BaTeIbHOCTH:

a) TOJTOTAaBIMBAIOT KOMILIEKT MEp IIOCKOTO yria B auama3one ot 10° mo 90°.

0) UCIIONIB3Ys YITIOBBIE IPU3MaTHYECKHE MEPEI, IPOU3BOAAT H3MEPEHUA YITIOB B JHAIIa30HE OT
10° mo 90° 1 cMeXHBIX ¢ HUMH YIJIOB B Auana3one oT 90° no 170°. Mi3sMepeHus IpOBOAAT HE MEHEE
geM i 4 3HaueHUH YITIOB, paBHOMEPHO pacIpeNecICHHBIX 110 BCEMY THANa30Hy H3MEPEHHH.

12 IOATBEPKIEHUE COOTBETCTBHUS CPEJCTBA N3MEPEHUIA
METPOJIOTHYECKHUM TPEBOBAHMAM

12.1 AGCOMOTHYIO HOTPEIIHOCTD PE3YJITaTOB H3MEPEHHUH i-X OTpe3KOoB JuHbI o 11. 11.1.1 B
HampaBieHAHR oceif X 1 Y paccIHMTHIBAIOT IO hopMyie

Ayi= x; - Ly, M

roe L, - melicTBHTENbHOE 3HAYCHME UTHHEI H3MEPSIEMOTO i-TOTO OTPE3Ka, MKM;

X; - HW3MepeHHOe 3Ha4YeHHE JUIHHEI i-TOT0 0TPe3Ka, MKM;

Axi — abCoNFOTHAS MOTPEIIHOCTE H3MEPEHHS JTHHEI i-TOTO 0TPe3Ka, MKM.

12.2 AGCOIOTHYIO ITOTPEITHOCTH Pe3yJIFTaTOB H3MEPEHHUH i-X OTpe3KoB MHMHEI mo 1. 11.1.2 B
HanpaeleHuH ocH (X; Y) paccUUTHIBAIOT O GOpMyIIe
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Api= pi - L, 2)
rae l;‘ — HOMHHAJIEHOE 3HAYCHUE OJIMHEI 3aJaHHOT O i-TOTO HepeMemeHHﬂ, MKM,
p; — H3MEPEHHOE 3HAYCHHUE JJTHHEI i-TOI0 IEPEMEIIEHHS, MKM;

Api — abcomoTHas TOTPEIHOCTH U3MEPEHHS JJIHHEI i-TOr0 NePEMEIEHUS, MKM.

12.3 PaccumTanHbIe 3HAYEHAS aOCOMOTHOM OrPeIIHOCTH H3MEPEH A ITHHEI B HAIIPABIICHAH
oauoi ocH (X; Y) n0o/DKHBI HAXOOHTHCA B IIpeiesiaX oMy cKaeMoi abCOMOTHOM IOrPELIHOCTH H3Me-
peHuii cornacHo Tabmmmam A.1, A2, A.3.

12.4 AOGCONOTHYIO NOTPEIHOCTh PE3yIbTaTOB H3MepeHHid MHHE! o . 11.2 wma m. 11.3 B
HallpaBJIEHUH OCH Z PacCUUTHIBAIOT 11O opMye

Byi= z; - 1, 3)
rae l; — HeHCTBHTENHbHOE 3HAYCHUE JJTHHEI [-TO MEPBI, MKM;
Z; — H3MEPEHHOE 3HaYEHHE JUIMHBI {-TOH MEPBL, MKM;

A, ~ a0COIOTHAS OrPEITHOCTh H3MEPEHHUS [UTUHEI i-TOH MEpPhI, MKM.

12.5 PaccumTanHble 3HaueHHS a0COMIOTHOM MOrPELIHOCTH H3MEPEHUH [UTHHE] B HAIIPABICHHH
ocH Z NOJDKHBI HaXOMUTHCS B Ipe/eNnax JOomycKaeMoH abCOMOTHOH MOTpeITHOCTH H3MEPeHHH co-
rnacHo tabmamaMm A.l, A.2, A.3.

12.6 AOCOMIOTHYIO IOTPEUIHOCTh Pe3yJIbTAaTOB H3MEpeHHi o 1. 11.4 I KaKIoro 3HaYeHHs
YIJIa PaCCYUTHIBAIOT [0 HopMyJiam:

Agi= ;- ay, “4)

roe A, —abcomoTHas NOrpeNIHOCTh U3MEPEHHs i-To yria, ";
@; — W3MepeHHOe 3Ha4YeHue i-ro yria, ";
@y — OEHCTBHTENbHOE 3HAaUCHHUE i-TO YIJIa, BOCIIPON3BOIHMOr0 Mepamuy, ;

A1go-ai)= (@180 = Ami) = %emis (5)

rie /_\(180_“0 — abCOIOTHAS IIOTPENIHOCTh H3MEPEHHS /-0 CMEXHOTO0 yria, ”;

(@180 = ayi) — ASHCTBHTENBHOE 3HAUYEHHE i-T'O CMEKHOIO yIia,
@19 — pas3BepHyTHIH yroi (180°), ";
Qcyi — H3MEPEHHOE 3HAYCHHE /-TO CMEXKHOTO yIia, .

12.7 PaccunTanHble 3HaUYeHHA aOCOMIOTHOM IOrPEINHOCTH IIPH H3MEPEHHH ILIOCKOTO yIIa
JOJDKHEI HaXOUTHCA B IIpefiesiaX A0y cKaeMOH abCOIOTHOM MOrpeITHOCTH cornacHo Tabmunam A.1,
A2, A3.

13 O®OPMJIEHHME PE3YJIBTATOB IIOBEPKH

13.1 PesynbTaTsl MOBEPKH 0QOPMIISIOTCS IPOTOKOJIOM IIPOX3BOIBHOH GOPMBI

13.2 Tlpu NONOKUTENBHBIX pe3yabTaTax IIOBEPKH MHKPOCKOI IIPH3HAIOT IPUTOAHBIM K IIPH-
MEHEHHIO H 0(OPMIISIOT pe3yIbTaThl IOBEPKH B cOOTBeTCTBHH ¢ [Ipukazom Munmnpomropra Poccnn
otr 31.07.2020 Ne 2510 unu feicTBYIOMEMY Ha JaTy NPOBEICHHS IOBEPKH HOPMATHBHBIMU aKTaMHi
B objacTH obecreyeHus eIMHCTBA H3MepeHui. HaneceHue 3Haka OBEPKH Ha CPEICTBO H3MEPEHHUH
HE NPeIyCMOTPEHO.

13.3 Tlpu oTpHUATENBHEIX Pe3yIbTaTaX MOBEPKH MUKPOCKOI K IPUMEHEHHIO HE OITY CKAalOT U
0oOpMIIAIOT pe3yNbTaThl MOBEpKH B cooTBeTcTBHM C [Ipmkazom Mumnpomrtopra Poccum ot
31.07.2020 Ne 2510 s qeiicTBYIOIUMHE Ha JaTy IPOBEACHUS IOBEPKH HOPMAaTHBHBIMH IIPABOBBIMH
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aKTaMH B 00J1acTH 00ecIIeYeHHs €IHHCTBA H3MEPEHHUH.

13.4 Csenmenusd o pe3ynbTaTax noBepkH nepenaiot B Oenepanbubiit HHGOPMAIHOHHEIA QOH
no o0ecrneyeH IO eIMHCTBAa H3MEpEeHHH B cooTBeTcTBHH C IIpmkazom Munnpomropra Poccun ot
28.08.2020 r. Ne 2906 «O06 yTBepkIeHUH OpAIKa co3/laHus u BeaeHus OenepansHoro uHpopma-
IHOHHOTO (oHAa N0 00ECICYEHHIO eIMHCTBA H3MEPEHH I, IIepelaull CBEICHHH B HETO U BHECCHHS
HU3MEHEHUH B JaHHBIE CBEICHUA, IPEIOCTABICHHS CONEPKAMMXCA B HEM TOKYMEHTOB U CBEICHHIY.

v

e
H.o. 3amecturesns 3apenyromero jgaboparopueit 233 Lo/ J1LA. TpubymeBckas

YHUWM - bunmmana OI'VIL «BHUUM

uMm. JI.1.Menneneesay &S
Crapmmuit mmxenep nadboparopun 233 YHUNUM — M JLT. TobperunkoBa
¢dunuana OI'YII «kBHUMM um. 1. 11.Menneneea»
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