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BHUUMC

MeTponormnyeckoe
obecneyveHne 3D namepeHunn

reoMeTpuvyeCKnx napameTpoB

NOBEPXHOCTEN




Oryrt «BHUMMC» B cucteme PocctaHpapTa

OCHOBHble HanpaBaeHnA ¢GYyHAAMEHTaNbHbIX W MNPUKNAAHbIX
NccneaoBaAHUMN:
- [IoUCK HOBbIX PU3NYECKUX 3PPEKTOB C UENblo CO3AaHMA STASIOHOB
HOBOro NOKOJIEHNA N COBEPLUEHCTBOBAHUA AENUCTBYHOLWMX 3TA/IOHOB HA
COBPEMEHHOMN 3nemeHTHON ba3se.
-  Co3paHuMe Hay4YHO-TEXHUYECKMX OCHOB U BbICOKOCTAaOUAbHbIX
CTAaHAAPTHLIX 0OPa3LOB NEPCrneKTUBHbLIX MaTepuanoB C Pas3NINYHbIMU
TUMNAaMU XMMUYECKNX CBA3EMN.
- lNoBblWeHMEe TOYHOCTU M3IMEPEHUN B HAHOTEXHONOIMMAX U APYrux
BbICOKOTEXHO/IOTMYHbIX HAYKOEMKNX NPOMN3BOACTBAX.
- Pa3paboTka npeumnsmoHHbIX METOAO0B WU3MEPEHUM N OOCTOBEPHbIX
MEeTOA0B UCMbITAHUN N KOHTPONA CPEACTB MU3IMEPEHUMN.

- BHUAMC aBnaeTca LEHTPOM rocygapcTBeHHbIX 3Ta/I0OHOB NO
3aKpenaneHHbIM Buaam u ob6nactam namepeHui;

- MpoBoAUT dyHAAMEHTA/IbHbIE U MPUKNAAHbIE UCCIeA0BAHUSA ; I PCTI B H M M M C
- AiBnAeTcs [NaBHbIM HayYHbIM LEeHTPoM [ocyaapCcTBEHHOM ifnl

MeTpoiornyeckom caybwl ctpanbl (TMC).
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I Oryrt «BHUMMC» B cucteme PocctaHpapTa

HanpasneHuna peatenbHOCTU MeTtponoruyeckume ycnyru
denepanbHbIM MHPOPMALMOHHDBIN GOHA NO obecneyeHnto eJUHCTBA N3MEPEHUN * McnblTaHMA cpeacTB UamepeHumn
dyHAAMeHTalbHblE nCCNeg0BaHUA * [loBepKa cpeacTs U3MepeHnM
[MpuKnagHble nccnegoBaHuA * KannbposKa cpeacts nUsmepeHuim
[ocypgapcTBeHHasa cay»Kba CTaHAaPTHbIX CNPABOYHbIX AAHHbIX * MeTponormyeckasa skcnepTmsa AOKyMeHTauum
[logrotoBka meTpo/sioros. ACNMpaHTypa * Pa3paboTka u aTTecTaumMa MeToauK N3MepPEHNI
Hay4yHo-meToanyeckmmn ueHTp Poccnimnckom cuctembl KanmbpoBKu * PaspaboTka u BHegpeHune CCA
PenakuMOHHO-U34ATENbCKAA AATE/IBHOCTb * ATTEcCTaumA 3Ta/IOHOB eANHUL, BENTUYUH
TexHUn4eckmm KommTeT no ctaHaapTusaumm - TK 053 e Cuctembl 5obpoBONbHOMN cepTUdUKaLUM

e ATTecTaums ucnbitTaTesbHOro obopynoBaHus

I PCTI B H M M M C  MexxayHapoaHblie cepTuduKaTbl Kannbposkn CIPM MRA
1111

 (201) Otoen metponormyeckoro obecneyeHmna N3MepuUTeNbHbIX CUCTEM

 (202) Otoen metponormyeckoro obecnevyeHna N3MepeHnn AaBaeHmns

 (203) OTtpen meTponornyeckoro obecneyeHua UsMmepeHnit reomeTprUYEecKUX NnapameTpos

 (204) Otaen meTponornyeckoro obecneyeHmss BECOM3IMEPUTE/IbHON TEXHUKM U MapaMeTPOB ABUKEHUA
 (205) Otoen metponormyeckoro obecneyeHna GU3NKO-XMMUYECKNX NU3MEPEHN

 (206) OToen metTponorn4yeckoro obecnevyeHmna aNEeKTPUYECKUX N3MePEHUN

« (207) Otoen metponormyeckoro obecneyeHna TEpPMOMETPUN

 (208) Otoen metponormyeckoro obecneyeHma TONJIMBHO-IHEPTETUYECKOTO KOMMJIEKCA
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KomneteHuus Oyl «tBHUAMMC» B obnactn meTponorn4eckoro
obecneverHus 3D namepeHnm reoMmeTpn4eCcKnx napameTpoB

9T 113-2014
9T 136-2011

9T 183-2019

AT 192-2019

3TanoH eanHULbI ANIMHbI B 061aCTU U3MEPEHMIN MapaMeTpoB epoxoBaTtocT Rmax, Rz n Ra

3TaNoOH eaAuHULUbI AZIMHbI B 06/1aCTN n3MepeHnit NnapameTpoB OTKNOHEHUN GOPMbI U PACNONOKEHUA
NOBEPXHOCTEN BPALLEHUA

3TaNOH eAnHUNLbI ASIMHBI B 061aCTN n3MepeHnt NnapameTpoB OTKNIOHEHUM OT NMNJIOCKOCTHOCTHU
ONTUYECKNX NOBEPXHOCTEM

3TaNOH eAUHUNLUbI ANNHDBI B 061aCTN M3MEPEHUIN reOMETPUYECKMX NAapPaMeTPOB NOBEPXHOCTEN C/IOXKHOM
$bOopMbl, B TOM YMC/1e 3BOJIbBEHTHbIX MOBEPXHOCTEN M YI/1a HAKNOHA NNHUK 3yba

Cédepa neAatenbHOCTM OTAENA - METPO/IorMyeckoe obecneyeHne B I IPICITI B H M M I v I C

0b6nacTm namepeHun:

NapameTpPOB 3BO/IbBEHTHbIX 3yb6UaTbIX 3aLUen/ieHnin .

[poBeaeHue UCNbiTaHMI B Lenax yreepaeHma tnuna 3D KoopanHaTHbIX
CpeacTB MU3MEPEHNN

reomeTpn4ecCKkmnx pasmepos N KOoOpanHat pacCnoioKeHunA

NOBEPXHOCTHbIX AedeKTOB .

KOOPAUHATHbIX U3MEPEHMNIN NAPAMETPOB NOBEPXHOCTEN .

CNOXHOU GOPMbI

[MoBepKa U KannbpoBKa cpeacTs N3MepPEHUN reOMeTPUYECKUX NapameTpoB

Pa3paboTka 1 atrTectauma MeToamnK n3mepeHnuin reomeTpuyecKmx
napameTpos
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ObecneyeHne egmnHCTBa N3MepeHnn — Heobxoamnmoe ycnosume 3D-mMeTpun
B KOOPANHATHON METPOSIONU

depepanbHbiK 3aKOH
"O6 obecneueHnn eguHcTBa namepeHmnin'" ot 26.06.2008 N 102-93

Ob6ecneueHne eguUHCTBA USMEPEHUN — AEATENIbHOCTb METPOJ/IOTNYECKUX
CNYX6, HanpaB/NeHHas Ha AOCTUXEHME U NoadepPHKaHNE e JUHCTBA

M3MepPeHUN B COOTBETCTBUM C 3aKOHO4ATE/IbHbIMM HOPMAMMU, =% g hu»?§-.
YCTAQHOBJ/IEHHbIMM rOCYAapPCTBEHHbIMW CTaHAAPTAMU N APYTUMU J d & ’KU\\\
HOPMaTMBHbIMM LOKYMEHTaMU Mo obecneyeHnio eamMHCTBa U3MEPEHMIA. W ®\V@\

doe

3 ¢

OCHOBHbIe NOHATUA: v
* KannMbpoBKa cpeacTB U3MepPeHN POCCHMNCKAA (DEHEPAHMH
* aTTecTtaums MeToaunK (MeToaoB) M3MepeHN OENEPA/IbHBIV 3AKOH )

* 3Ta/IOH eAUHULLbI BEIMYNHDI Ob OBECIIEHEHUU EIVMHCTBA USMEPEHUN
* rOCYAaPCTBEHHbIN MEPBUYHbIN 3TA/IOH €AUHULbI BENNYUHDI

* MoBEepKa CPeAcTB U3IMEPEHUN 1 O 2' (D3

* CpeacTBoO M3MepPEHUN
* UCNbITaHMA CTAaHAAPTHbLIX 06PaA3LOB UK CPEACTB USMEPEHUIN U AP.



I McnbiTaHna B Lenax yTeepxaeHna tmna 3D koopauHaTHbIX CpeacTB
N3MepeHnm

MW 3290-2010

[ocypapcTBeHHaA cuctema obecnevyeHma egUMHCTBA U3MEPEHUN.
PekomeHaauma no noarotoske, oGopMIEHUIO U PACCMOTPEHMIO
MaTEepPMaNoB UCMbITAHUN CPEACTB MBMEPEHUIN B LLENAX YTBEPKAEHUA TUNA

NMPUKA3 PoccTtaHpgapta o1 12.11.2018 N22346

O6 yTBEPHKAEHUMN AAMUHUCTPATUBHOIO pernameHTa No NnpeaocTaBneHuno peaepanbHbim
areHTCTBOM MO TEXHUYECKOMY PEryimpoBaHUIO U METPONOTUU rocyaapCTBEHHOW YCAYIM MO
YTBEPKAEHUIO TUNA CTAaHAAPTHbLIX 06pPa3LoB MM TMNA CPEACTB U3MEPEHUN



McnbiTaHna B Lenax yTeepxaeHna tmna 3D koopauHaTHbIX CpeacTB
N3MepeHN

UCNbITATE/NIbHbIU LLEEHTP

* [lporpamma mcnbiTaHUM
* [lpoekT OnncaHunAa TMna
* MeToauka nosepKku

* AKT

* [1poToKoOAbI
KOMMNEKT 4OKYMEHTOB ‘

3AKA34HUK

* 3aaBKac MX un TX
 ®oTo CU

* Nleknapauyuma MO n IMC
* P3 (nnun nacnopt) + TY

PEOEPANBHOE ATEHTCTBO
MO TEXHUYECKOMY PEFYNMPOBAHWIO M METPONOI UK

o CBU/IETEJIBCTBO
EAMHDbIM UeHTp 3KcnepTusbl PoccTaHaapTa R e

Cpok feiicTeuA go

3aK/Il04EHME O MONOKUTE/IbHbIX NCMbITAHNAX

H3rOTOBUTEITh

" @ PEMMCTPALWMOHHBIA X
‘ MHTEPBAJI MEXJTY HOBEPKAMH 1 rog

JOKYMEHT HA TIOBEPKY

10101
Mpukas n ceuaetenbcTso 06 yTB. TMNA

Tun  cpects wu3mepermit  yTmepacaen npukasom DesepansHOro
TEXHHYECKOMY PEryJIHpOBAHMIO H METPOJIOTHH OT

Onucanne THUA CpeJCTB HIMEPeHHIl sBIsercs 0GA3ATENBHBIM I
K HAaCTOAIIEMY CBH/ICTCIBCTBY.

IPST



[ToBepka 3D koopamMHaTHbLIX CpeacTB U3MEPEHUN

PMI 29-2013

[ocypapcTBeHHasA cuctema obecneyeHns eAMHCTBA U3MEPEHWUIA. | ”:]glllwmllﬂl ERECETPRISTREERPETOR CRTRPS RS
| Bl 201y (PoccTanpapT) E
MeTponorusa. OCHOBHbIE TEPMUHbI U ONPeAENeHHs

s

IPSTIBHUUMC

®EOEPANIBHOE FOCYAAPCTBEHHOE YHUTAPHOE MPEANPUATUE
«Bcepoccwitckuia Hay4HO-MCCNENOBaTENBCKMIA MHCTUTYT MeTponornyeckoi cnymbom»
PervcTpalMoHHEI HoMep B peecTpe akkpeauTosaxHbix nuu, N RA.RU.311493

CBMAOETENBCTBO O NOBEPKE

Ne 203-

JleHcTBUTENBHO 10
"19" mons 2021 r.

CpescTBO H3IMEPEHHIA

Hanmenomnine, THi, MOADRESIDM, perrcrpuinoiiuil Hosep 5 Geaepaanioyd wudopmaiiolinoy houae no obecneyenie

A
canneTBE niMepeanll, TprcBoeHHEL IPH YTREPAACHUN THOA

3aBOJCKOH HOMED

B COCTABE =

HOMEp 3HaKa npeblIylle NoBepky -

fosepeHo 6 HOJHOM 00beme

HOMMEHOBAIINE BEANHIL, ANATAIOHOK, HE KOTOPLX NOBEPEND CPEACTRO KAMEPeHMil (ceal npeaycMoTpena MeToixol nonepki)

B cooteercteun ¢ MIT 51748-12

HAMMENORANHE AOKYMOHTD, HA OCHOBAKIN KOTOPOFO BUMEGATENS NOpepKa

C [IPUMEHEHHEM ITATOHOB: Yemanoerka Onst nogepril CUCHem RA3ePHO YeHMpPOosKU

HANMENOBaIHE, THI, J0RoACKOR HOMep (PETHCTPANKONMKA HoMep (NPH HANWTIHT), PAIPAA, BAace

PRUFTECHNIK moduguxayuu Cali-Chek F, pez. Ne 68296-17, ceudemenocmeo o nogepie
No 203-13483, dedicmeumenvio do 16.04.2022.

HAR NOFPEMROCTH JTAN0HE, UPHMEHAEMOrD NP NOBEpKS

MpH cleayloWHnX 3HaUeHHAX BIMAlomux dpakropos: _memnepamypa: 20,2°C;
TPMBCBICR TIepOTeITT, BATUONIN (axTopan,
OMHOCUMENbHAS 81adcCHOCb. 42 %,
HOPMHEPOHAKNKIX B JOKYMEUTE N METOAHKY NOBEPXH, © YRasannes WX ynayenns
H HA OCHOBAHMM DE3YJILTATOB AepBHHOH (NCPHOAHYECKOH) MOBEPKH NPH3HAHO NMPHIOAHLIM K
MPUMCHCHHUIO,

3Hax nosep
3amecTHTeb HaY nnosaHoBa ExateprHa AneKcanapoBHa
oTIena 203 @ayiine Hyis Oraectao (npm st =
[oBepurens Manukos Knpuain M
: @mvann Hyn O vsectio (Fpi Haimmm) ’,
= " " £ :
20" wons 2020 . 294623




[ ocygapcTBeHHaa NnoBepovyHada cxema angd cpeacTtB namepeHumn
reoOMeTpu4ecKmnx napamMmeTpoB MNOBEPXHOCTEN CNOXHOU POPMBI

I'OCYJIAPCTBEHHAS TTOBEPOUYHAS CXEMA JIJIS CPEJICTB U3MEPEHUI TEOMETPUUYECKUX ITAPAMETPOB ITOBEPXHOCTEU CJIOXXHOW ®OPMBI

I'ocynapcTBeHHsIi

~

NEPBUYHBIU
crienuaJbHbIN

(v

2TaJIOH

Pabouue 3TanoHsl

3aUMCTBOBAHHbIE

U3 IPYyTUX
TIOBEPOUYHbBIX CXEM

| paspsn

rOCYJAPCTBEHHbIM IEPBUYHBIN CIIEL[UAJILHBIN STAJIOH EJAUHULIBI JJTMHE]

B OBJIACTY U3MEPEHUK TEOMETPUYECKUX [TAPAMETPOB [TOBEPXHOCTEM CJIOXKHOK ®OPMBI

or0 a0 I M
§=0,25 MEM
®=(08+0.6L)mMrm

a=10,25 MEM
s = (0,3 +0.47L) Mkm

or0 g0 15 M

S =(0.04L) MEM
®=(0,15+02L) Mrm

us=(0.04L) Mrm
ws=(0.1+0,1L) MEM ®

ot 0 10 50 M
S =(0.03L) MM
=(0,02 +0,5L) mrm

s = (0,03 L) Mmr™m
us = (0,01 +0.2L) MM

Mepbl ATHHEL KOHICBBIE
NJI0CKONIAPA/UIE IbHBIE
3-ro paspsaaa
no F'OCT P 8.763-2011
ot 0,1 g0 1000 MM
3= (0.1+1L) mrm

2 paspsan

_____ @emq HenocpeJCTBeHHb% __

CIAMYCHHI

MeTtoa npaMbix
HU3MEpCHUI

3 pa3psn

w

Cpencrsa
H3MepEHHIT

MauuHbpl KOOPAHHATHO-
H'EME])HTQHI:HLIB CTal_lHOHaprle
ot0 03 M
A=1+7MrM

e MeToa mpsAMBIX o
H3MepeHHuii

Mepsl KOOpAHHAT
010,25102,5M
A=3+ 50 MEM

___________________ MeTtoa npAaMbIX
H3MEPEHHIH

Meps! ATHHBI KOHLEBBIC
NJI0CKO NAapauie/IbHble
4-ro pazpsia
no FOCT P 8.763-2011
ot 0.1 70 1000 Mm
8=(0,2+2L) mxm

Mepsl ATHHBI KOHLCBBIC
IUIOCKONApaIe bHbIC
2-ro paspsjaa
no F'OCT P 8.763-2011
ot 0.1 10 1000 MM
8 =(0.05+0.5L) mxm

M

Metoa npsiMbix
H3MEpeHU i

MeToa HenoCpPeACTBEHHBIX
- CAMYCHHUI r—

e __ MeTtoa npsMBIX o
H3MEPEHHH

/

MamuHel KOOPIHHATHO-
H3MCPHTC/IBHBIC
CTALHOHAPHBIE

or0 g0 1 M
A=0.3+ 1.0 MkM

_ ___{ Merox HenocpeACTBCHHBIX \_ _ | _ | I
CIMYEHMIT

MamuHel KOOPAHHATHO-

or0 o 15 M
A=35+30 MEm

H3MEPHTEC/IbHBIC CTALLHOHAPHBIC

MeToa npaMbIx
H3MEpeHUi

Mepbl KOOpAUHAT
or 0.0l 103 m
A= 10+ 20 MM

Fa

MeToa npAMBIX
H3MEpPEeHHi

MeToa mpaMbIxX
H3MEpPeHH i

Mepbl KOOpIHHAT
or 0.0l 10 I m
A=1+7MKMm

S Mertoa npsambIx ) _ _ _ _ |
H3MCPEHH I

CpeacTBa H3MEpeHUit KOOPAHHAT TOUCK
NOBEPXHOCTEH CI0KHOH (popMBI
or0mos5m
A=10+ 200 MKM

MamuHEl KOO PAHHATHO-
H3MEPUTEIbHBIC
NOPTATHBHBIC
ot 0 10 10 m
A=5+250 MKm

CucTeMbl ONTHYCCKHE 171 H3MEPCHHI
KOOP/AMHAT ¥ OTKJIOHEHU I (OPMBI

((poTorpammeTpuUCCKUE)
or0 105 M
A =20+ 300 MEM

MamuHbl KOOPIHHATHO-
H3MCPHTCIBHEIC
CTAHOHAPHBIC

o1 0 10 50 M
A= 1.4+ 100 mxm

CHCTEeMBI ONTHYECKHE 114 H3MEPEeHH i
KOOPAHHAT M OTKJIOHEHUH (popmBbI
(ckaHepsl)
or0 105 M
A=2+300 Mxm




[ ocygapCTBEHHbIVM NEPBUYHbLIN cneunanbHbli 3TanoH eanHuLbl ANUHbI B
i 00nacTn N3MepeHNn reoMeTpn4ecKnxX napamMmeTpoB NOBEPXHOCTEN CITIOXKHOM

dopMbI (9BONLBEHTHbLIX MOBEPXHOCTEWU U Yriia HaKNoHa NMHUK 3yba)
[OT 192-2019

ATasNIOHHbLIN KOMMJIEKC AN U3MepPeHUN reoMeTpUYeCcKMX napamMeTpoB NOBEPXHOCTEN CITIOXXKHOU (POPMbI:

Ha 6a3e nHTepdepeHUNOHHON
yctaHoBKM LaserTRACER-NG

Ha 6a3e KoopAuUHaTHO- Ha 6a3e KoopauHaTHO-
U3MepuUTesibHOM MalUUHbI U3MepuTesibHOU MaLllUHbI Ha 6a3e KoopAMHaTHO-
UPMC 850 O-Inspect 543 nameputesnibHon mawuHbl ZMC 550

Ha 6a3e nHTepdepeHUNOHHON
yctaHoBku XL-80

!!!!!!



[OT 192-2019. MeTponornyeckne xapakrepucTukn

XapakTtepucTuka

[lnana3oH Bocnpon3BeaeHnsa eanHnLbl AnHbl B 06nactn n3MepeHuin napaMmeTpOB:

rnosepxHocmeu crioxkKHou ¢gpopMbl, M
380J/1IbBEHMHbIX 108epxXHocmMeu, MM
[OunanasoH moaynen 3ybyaTbix Konec, Mm
LLiInpuHa 3ybyaToro BeHua, Mm

PaclmpeHHaa HeonpeaeneHHoCTb U3MEPEHNN NapaMeTPOB CNOXHOU doopMbl Npu k=2
(B 3aBUCMMOCTU OT AnanasoHa), MKM

PacwunpeHHasa HeonpeaeneHHoCTb U3MePEHNN NapaMeTPOB 3BONbBETHbIX
noBepxHocTen npu k=2
(B 3aBMCMMOCTU OT AnanasoHa), MKM

HomeHknaTtypa namepsieMbix napaMmeTpOB 3BONbBEHTHbLIX MOBEPXHOCTEWN

ST 192-2019

ot 0 go 50
oT 5 go 500
o1 0,4 no 15
ot 10 no 500

1,7 +4,0-L
0,9+0,75-L
0,2+0,3-L
0,02+ 0,4-L

o1 0,5001,9

Fa, FHa, ffa, FB, FHPB, ffB, fp, Fp



CoTpyaHn4ecTBo ¢ pupmamm-nponssoantenamm 3D koopanHaTHbLIX
CpeaCTB U3MEPEHUN

------



Mepbl ansa noBepku 3D KoopaAnMHATHLIX CPeacTB U3MEPEHUN




CpaBHUTENbHbIN
aHanns CI 3-11

dOTO Mep ana CA



[TpumeneHne CU 3-[1

dOTO Mep ana CA



i AKTyanbHble 3aga4n MeTporornm

------



Cnacunbo 3a BHMUMaHue!
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