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1 OBLUME NOJIOXEHUA

HacToAwas Metoauvka MOBEpPKM MNPUMEHAETCA ANS NOBEPKU pe3epsByapoB CTanbHbIX
ropu3oHTanbHbiX uvnuHapuyeckux EN-5 ¢ sasoackmumu Homepamu 3400, 3403 (nanee - pesepsyap),
pacnonoxeHHble Ha Tepputopun CpegHeboTyoBuHCKOro HedTerasokoHAEHCAaTHOrO MECTOPOXAEHUS,
AO «PHIM» no appecy: Pecnybnuka Caxa (Akytusa), MUpHUHCKUIA pailoH M npedHasHayeHHble Ans
n3MmepeHuin obbema HedT U HETENPOAYKTOB, a TaIOKe ANA UX NPUEMA, XPaHEHUs U OTnycKa.

B pesynbTate noBepkn [AOMKHbI ObiTe NOATBEPXAEHbI CReayllue MeTpOonoruyeckue
XapaKTepUCTUKM:

- HOMMHanNbHas BMECTUMOCTb 5 M?;

- Npegenbl 4onyckaeMol OTHOCUTENbHOM norpewHocT BMecTuMocTy £ 0,25%.

HacToawwin AOKYMEHT yCTaHaBNUBaET METOAMUKY NEPBUYHON U NEPUOAWNYECKON MOBEPKM.

MpocnexuBaeMmocTb pesepeyapos Kk [ocyaapcTBEHHOMY NEPBUYHOMY cneuvanbHOMY 3TanoHy
eavHuubl anuHbl F3T 199-2018 n k NocygapCTBEHHOMY MEPBUYHOMY 3TanoHy eauHWUbl ANWHbL —
meTpa 3T 2-2021 obecneunBaeTcs B COOTBETCTBUM C [OCyAapCTBEHHOW NOBEPOYHOW CXeMoi Ans
CPEeACTB M3MepeHUt Macchl U obbema XUAKOCTM B NOTOKe, oBbema XUAKOCTU U BMECTUMOCTU Npu
CTaTUHECKUX M3MEPEHUAX, MaccoBoro U obbemHoro pacxogoB xuakoctu (MpunoxeHve A yacTb 3),
yTBepxaeHHon [pukazom PepepanbHOro areHTcTea MO TEXHUYECKOMY PErynupoBaHuio U
meTponorum ot 26 ceHTsbpa 2022 roga Ne 2356.

B mMeToauKe NOBEpKU peanv3oBaH 3NeKTPOHHO-ONTUYECKUA METOA,.

2 HOPMATUBHBIE CCbIJTIKK

B HacTosAWEen MeToaMKe UCNOMb30BaHbI CChINKK Ha cneaylowue ctaHaapThbl:

MOCT 12.1.005-88 Cuctema crtaHgapToB 6esonacHocTu Tpyaa. Obuime caHuTapHo-
rurneHnyeckue TpeboBaHusa K Bo3ayxy paboyen 30HbI

FOCT 12.4.087-84 Cuctema craHgaptos GesonacHoctu Tpyaa. CTpouTenscTBo.
Kacku ctpouTenbHble. TeXHUYECKne yCrnoBus

rOCT 12.4.137-2001 O6ysb cneunanbHas C BEPXOM W3 KOXW ANA 3alWuTbl OT HedTH,
HegTenpoayKTOB, KWCNoT, Leno4en, HETOKCUYHOW ¢
B3PbIBOONACHOM NbiK. TeXHUYeckne ycnosus

FOCT 12.4.310-2020 Cuctema craHgaptoB  6esonacHoctv  TpyAa. Opexpga
cneuvanbHas Ana 3awuTsl paboTatoLwmx oT BO3AEHCTBUA HedTH,
HedTenpoaykTos. O6LIME TEXHUYECKME YCIIOBUA

FOCT 7502-98 PyneTkn usmMmepuTenbHble METannuyeckue. TexHn4eckne yCrosus
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3 NEPEYEHb ONEPALIUA NOBEPKWU

3.1 MNpu BLINOMNHEHUM W3MEPEHWA FeOMETPUYECKMX NapameTpoB BHYTPEHHEW nonocTu
pe3epByapoB BbINOMHAKT onepauumn ykasanHble B Tabnuue 1.

Tabnwuuya 1-0nepauvn NnoBEPKU

HaumeHoBaHue onepauuu

OB6s3aTensHOCTb BbINONHEHUA
onepauuin NoBepKv npu

Homep pasgena (nyHkTa)
METOAWKM NOBEPKHU, B
COOTBETCTBUM C KOTOPbIM

NOBEPKMN v v
P I‘Iﬁg::;:gu ﬂep:gg,:;:ecxou BbINONHAETCH onepauus
NOBEPKM

BHeLwHun ocmoTp [a Na 8
MamepeHne 6a3o0BoM BbICOTHI

pesepByapa fla Aa L
CkaHupoBaHue BHYTPEHHEWN

nonocTu pesepeyapa P fa fa 10.2
O6paboTka pesynbTaToB

U3MEPEHMA W  COCTaBneHue [a Oa 10.3
rpagyvpoBOYHON Tabnuupl

| MogTEEpPXAEHNE COOTBETCTBUA

pesepeByapa METPONOrMYECcKUM Oa da 11

TpeboBaHUAM

4 TPEBOBAHUA K YCNOBUAM NPOBEAEHUA NOBEPKU

Mpu nposeaeHUn NoBepku cobnMiofaloT crieayroLme yCroBus.

4.2 ATmocthepHoe aasrneHue

4.3 Pesepsyap npw noBepke AomkeH ObiTb NOPOXHUM.
4.4 BHyTpeHHsAs nOBEpPXHOCTb pe3epsByapa [AOmkHa ObiTh OYMLLEHA [0 COCTOAHWS,
NO3BONAKLLEro NPOBOAUTL U3MEPEHUA.

oT-5°C po +35°C.
ot 84,0 no 106,7 kla.

5 TPEBOBAHUA K CMELMANUCTAM, OCYLLECTBNAAKOLWMUM NOBEPKY

5.1 amepeHns napameTpoB Npu NoBepke pesepsyapa NPOBOAWT rpynna niy (He meHee ABYyX
YenoBek), BKMOYan He MeHee OAHOro CneyuanicTa, Npolweawero Kypcbl NOBbILEHUSA KBanugukaumm

no BUAAM U3MEPEHWIA.

5.2 K npoeegenuio paboT pgonyckalTca nvua,

M3y4ymBLUME HACTOALLYD METOAMKY,

TEXHUYECKYIO AOKYMEHTaLMIO Ha pesepsyap W €ro KOHCTPYKUMIO M MPOLUEALIMX MHCTPYKTEX no

B6esonacHocTK TpyAaa.

6 METPONOrMYECKMUE U TEXHUYECKUE TPEBEOBAHUA K CPEACTBAM NOBEPKU

Mpu npoBeaeHWUA MOBEPKU pesepByapa AOJTKHbI NPUMEeHATLCA cnepyouime OCHOBHbIE W
BCNoMoraTenbHble CpeAcTea NoOBEPKX, NpuBeeHHbIe B Tabnuue 2.

BHUWP — dpunuan oryn «BHUUM um.[l.V.Menaeneesa»
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Tabnuuya 2 — MeTponoruyeckue u TexHudeckune TpebosaHns K CpeAcTBamM NMoBepku

Onepaunn noBepky, MeTponormyeckme 1 TeXHUYECKUe Mepe4veHb
Tpebywuime npuMeHeHne TpeboBaHusA K CpeacTBaM NOBEPKM, peKoMeHAyeMbIX CpeAcTB
CpeacTs NOBEPKU 'HeobxoAuMbIE AN NPOBEAEHWUS NOBEPKM MoBepKu
Pasgen 9 KoHTponb | CpeactBa  M3mepeHuin  Temnepatypbl | KaHan hsmepenmﬁ
YCNOBWIA noBepku  (Npu | OKpyXawwen cpedpl B AuWanasoHe | Temnepatypel, npubopa

NOArOTOBKE K NMOBEPKE)

uamepeHui ot MuHyc 5 °C o nnioc 35 °C
C npegenamu Aonyckaemoi norpelHocTu
namepeHus TemnepaTtypsl £ 0,4°C;

CpeactBa M3MepeHwWin  atmocgepHoro
pasneHws B guanasoHe ot 84,0 go 106,7
kMa, C npegenamu  AOnycKaeMon

NOrpeLuHoCT M3mepeHus abconoTHoro
pasnenun = 5 rla;

Cpeactea  M3MepeHun  TemnepaTypbl
CTEHKM pes3epByapa B  AManasoHe
uamepeHuin ot muHyc 5 °C go nnioc 35 °C
¢ npeaenamu gonyckaemoi abconoTHoM
MOrpeLLHOCTV MO WHGPaKpacHOMY KaHany
+1.5°C.

koMmBuHuposaHHoro Testo
622, per. Ne 53505-13;

Kanan n3MepeHnn
abconTHOro AaBneHus,

' npubopa

komBuHuposaHHoro Testo
622, per. Ne 53505-13;
TepmomeTp
nHdpaKkpacHbIn Testo
830-T2, per.Ne 48507-11.

Paspen 10 OnpepeneHue

METPONOrn4ecKmx

XapaKTepuCTUK pesepeyapa

NasepHas KOOPAUHATHO-U3MEPUTENbHAA
cucTemMa B AManasoHe  M3MEpeHui
ropusoHTanbHbIX yrnmos ot 0 Ao 360 ¢
rpaHvUen  gonyckaemoid  abconoTHOW
NOrpeLUHOCTM U3MEPEHUiA yrnos +36 4

B Onana3oHe M3MepeHVIIﬁ BepTUKarnbHbIX |

yrnos +150 c rpaHuuei [Aonyckaemon
aBCoOMIOTHON  MOrpeLHOCT  U3MepeHUi
yrros 36 ;

B AManasoHe W3MEpPEHWi A pPacCTOAHWA OT
0,5 go 130 m c pgonyckaemoit cpegHen
KBagpaTU4ecKon NOrpEeLUHOCTBI0
u3MepeHuit paccTosHuiA, £2-(1+10-10°D)
MM;

CpeacTso W3MEpeHus [AnuHbl  (pyneTku
W3MepuTenbHbIE) B AUanasoHe U3MepeHui
or 0 po 30 ™M < ponyckaembiM
OTKNOHEHWEM AEWCTBUTENbHON  ANUHbI
WHTEPBANoB wKan pyneToK oT
HaHeCeHHOM Ha LiKane npv Temnepartype
okpyxatowein cpeabl 20 °C He Gonee +
(0,30 + 0,15(L-1)) mm, rge L — uwucno
NOMNHbIX U HEMOIMHbLIX METPOB B OTPE3Ke.

CkaHep nasepHbiin Leica
RTC360, per.Ne 74358-
19;

PyneTtka wusmepuTenbHas
MeTannuyeckan 2 Knacca
ToyHocT  P30H2I, per.
Ne 55464-13.

MpumevaHune -

aTTecToBaHHble 3TalnoHbI

[onyckaeTtcs
€OVHWL  BENUYUH,

ucrnone3osate NpyM  NOBEpPKE

Apyrve
cpeacrtea V|3Mep6HV|I7I yTBep)KAEHHOI'O TANA W

yTBEPXKAEHHbIE U

NoBepeHHbIE, YAOBNETBOPAIOLYME METPONIOTYECKUM TpeBOoBaHNAM, yKasaHHbIM B Tabnuue.
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7 TPEBOBAHUA NO OBECNEYEHUIO BE3ONMACHOCTU NPOBEAEHNA NOBEPKH

7.1 K pabore no npoBegeHui0 NOBEpKW pesepsByapa [AONycKalTCA nuua, npoweawue
oBy4eHue n aTTecToBaHHble No 6esonacHOCTU TpyAaa.

7.2 MosepuTenb nepes Havanom nposeAeHus paboT AOMmKeH U3yyuTb MOPAAOK paboTbl C
NpUMeHsAeMbIM Npy noBepke obopyaoBaHUEM.

7.3 lMpu npoBeaeHUM MOBEPKM C LIENMbl0 COXPAHEHUS XU3HU W 3[0POBbS NOBepuTened,
npeaensHo gonyctumas koHueHTpauws (MOK) speaHbix napoB v rasoB B BO3AyXe, M3MepeHHas
razoaHanvaatopom BOGNU3M MNK BHYTPU pesepsByapa Ha BbicoTe 2000 MM, HE JOMmKHA NMpeBbillaTb
MOK, onpepenexHon no MOCT 12.1.005-88 u cooTBeTCTBOBaTL CaHWTapHbiM npasunam CanluH
1.2.3685-21 [2].

7.4 Nua, nposoaswme paboTsl, ucnonb3ayT cneuoaexay no MOCT 12.4.310, cneyobysb no
FOCT 12.4.137, cTpoutensHyto kacky no NOCT 12.4.087.

7.5 Mpn HeoBXOAMMOCTM ANA [ONOMHUTENBHOTO OCBELUEHUS NMPW NPOBEAEHUM M3MEPEHW
napameTpoB pe3epeyapa NPUMEHSIOT NEPeHOCHbLIE CBETUMbHUKH.

7.6 Mepen Havanom paboT nNpPOBEPAKT WCNPABHOCTb MECTHWU, Nepun U NOMOCTOB C
OrpaxpaeHUAMM.

8 BHELLUHWUA OCMOTP

8.1 MNpu BHELWHEM OCMOTPE pe3epByapa NpoBepAIoT.

- COOTBETCTBME KOHCTPYKUMM U BHYTPEHHWUX AeTaned pesepsyapa TEXHUYECKOW
LAOKyMEHTaLuu;

- UCNPaBHOCTb NECTHUL,

- YACTOTY BHYTPEHHEW NOBEPXHOCTU pe3epByapa.

8.2 OnpenensioT nepeyeHb BHYTPEHHWX [AeTanei, 00OpyaoBaHUA, BAWAIOWWX  Ha
BMECTUMOCTb pe3epsyapa.

8.3 DUKCUPYIOT MENOM TOYKY KacaHWs AHWLLA rPy30M pYyrieTKu 1 yCTaHaBnuBaioT B HeW Mapky.

8.4 B pesynbraTe BHELHEro OCMOTPa MOBEpUTENb MPUHUMAET pelleHWe no NpoBeASHWIO
AanbHelLLen NOBEPKN UNu YCTPaHEHNIO BbIABNEHHbIX AedeKToB A0 NPOBEAESHNA NOBEPKA. B cny4yae
HEBO3MOXHOCTM YCTPaHEHWA AedeKToB NpoBeAEHNe NOBEPKM NpekpalaeTcs.

9 NOAroTOBKA K MOBEPKE

9.1 Mpu NogroToBke K NOBEPKE NPOBOAAT crneayouine paboTbl:

- NOArOTaBNMUBAIOT NOBEPAEMbIE CPEACTBA M3MEPEHUA 1 CPeACTBa NOBEPKW B COOTBETCTBUN C
3KCMnyaTauMoHHOR AOKYMEeHTaLuewn;

- U3MEPRIOT TemnepaTypy BHYTPEHHEW NOBEpXHOCTH obeyaitkm pesepsByapa C MNOMOLLBKO
TepMomeTpa UHPaKpacHoro;

- NPOBEPAIT cobrioAeHe ycnosuii pasgena 4.

9.2 PeaynbTaTbl U3MEpeHuiA BHOCAT B NPOTOKON, ¢dopma KoTOporo npveeaeHa B Tabnuue A.2
(npunoxexue A).

9.3 Tpu npoBeaeHMM MOBEPKM NOMy4YawT cneaylowue  AOKYMEHTH, BblAaHHbIe
cooTBeTcTBYyOWMMK cnyxBamu Bnagensua pesepsyapa:

- aKT Ha 3a4UCTKy pe3epsyapa,

- HapAA-AONYCK Ha npoBeaeHue pabor.
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10 ONPEAENEHUE METPOJIOMTMYECKUX XAPAKTEPUCTUK PESEPBYAPA

10.1 U3mepeHun 6a30BOM BLICOTHI pe3epByapa
10.1.1 Ba3osyw BbICOTy pesepsyapa Hg M3MEpsIOT U3MEpPUTENbHOW PYNETKOWA C rpy3om He

MeHee ABYX pa3. PacxoxiaeHuwe mexay pesynbTatamu AByX W3MEpeHWn He [OIMKHO NpeBbillaTtb
bonee 2 mm.

10.1.2 PesynbTathl u3mepeHuit 6a3oBoi BbICOTbl Hg BHOCAT B MpoTokon, opma KOTOpOro

npueeneHa B npunoxeHum A (tabnuua A.2).

10.2 CkaHnpoBaHue BHyTPEHHEN NOMOCTH pe3epByapa

Mpu npoBeAeHUWM CKaHMPOBAHWA BHYTPEHHEW MOBEPXHOCTW pe3epByapa MNpOBOAAT
cregylowue onepauuu.

10.2.1 MoAaroTaBnNUBalOT cKaHep K paboTe B COOTBETCTBUMMU C TPEOOBAHUAMU €ro TEXHUYECKON
OOKYMEHTaLumu.

10.2.2 OnpepensiT HeobxoAUMOE KOMUYEeCTBO CTaHUWWA CKaHWPOBaHUA W MECTO UX
pacrnonoxXeHus, 06ecneYynBarLLmnX UCKMIOYEHNE HE NPOCKAHUPOBAHHOMO NPOCTPaHCTBa (TEHEN).

KonuyecTBo cTaHumit 4OMKHO ObiTb HE MEHee ABYX.

10.2.3 CkaHupoBaH1e nNpoBOAST NOcnefoBaTenbHO C KaXdoW CTaHUUW B pEXUME KpYroBoro
o630pa (360°). [IUCKPETHOCTb CKAHMPOBAHWS YCTAHABNMBAIOT B npeaenax: o1 3 4o 5 Mm.

10.2.4 Onepauuu CKaHUPOBAHWA U B3aUMHOW NPUBA3KA CTaHLMA NPOBOAAT B COOTBETCTBUM C
TpeboBaHUAMMN TEXHUYECKON JOKYMEeHTauun Ha npubop.

PesynbTaThl M3MEpeHUW aBTOMaTU4Hecku UKCUPYIOTCA W 3anuCbiBalTCA B NaMATU
npoueccopa ckaHepa B 3apaHee chOpMUpPOBaHHOM haiine (QupexKTopum).

10.3 O6paboTka pe3ynbTaTOB U3MEPEHUI U COCTaBNeHWe rpaayMpoBOYHON Tabnuubl
10.3.1 O6paboTky pe3ynbLTaTOB WM3MEPEHWA MpWU NOBEpPKEe NPOBOAAT B COOTBETCTBUM C
npunoxexHvem B.

10.3.2 lpagyvpoBouHylo Tabnuuy coctaenswT, ¢ warom AH, = 1 cMm unm warom
AH, =1 mm (nNpu HeO6XOANMOCTU NO COrNAcoBaHMIO C 3aKa3ynkoM), Ha4uHas ¢ UCXOAHOTO YPOBHS
(ypOBHS, COOTBETCTBYIOWIErO BbICOTE «MepTBOiM» nonoctu Hy,) v A0 npeaensHoro ypoBHS Hup «

paBHOro CyMMapHOW BbICOTE NOACOB pe3epsyapa.

10.3.3 K 3Ha4eHusiM nocaHTUMETPOoBON BMECTMMOCTU BHOCAT MOMpaBKy Ha TemnepaTtypHoe
pacwupenne obevaitku pesepeyapa no dopmyne (B.1), B 3aBucMMOCTM OT TemnepaTypbl
npuseneHus (20 °C unm 15 °C) c yuetom cpopmyn (B.2) nnu (B.3), cooTBETCTBEHHO.

3HayeHne CTaHAapTHOW TeMnepaTypbl, KOTOPOMY COOTBETCTBYeT rpajyvpoBoyHas Tabnuua,
YKa3blBaeTCsA Ha e& TUTYNbHOM NUCTE.

10.3.4 PacuéT AoBepuTEnbHbIX rPaHWUL MOTPELUHOCTU pesynbTaToB onpeaeneHus obvéma
(BMECTUMOCTH).

10.3.4.1 [loBepuTenbHas rpaHuua cry4anHon norpeLlHocTy

[loBepuTENbHYIO rpaHuly Crny4aiHOW MOrPeluHOCTH pesynbTata u3MepeHwin obbéma
(BMECTMMOCTH) Ha 3aAaHHOM YPOBHE, M*, onpeaenstoT no gopmyne (1):

e(P)=2p52-S(V), (1)
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rae
Z,, — PI2 Touka HopmupoBaHHO# yHkuuM Jlannaca, oTeevalowas BeposTHocTn P. Mpu
BbIGpaHHOIA foBEpUTENbHOM BEPOATHOCTU P = 0,95 NpuHuMaKT Z, , = 2;

S(V) — cymmapHoe cpefHee kBaapaTuyHoe OTknoHeHue (panee — CKO) uamepeHui
obbema (BMECTUMOCTH), M°, BbIYUCNSIOT No dopmyne (2):

S(V)= Z(S}; )2.([1,.(]+3.a,l,_20|))3 @
=1

roe

Sy; — CKO wuamepeHuit nnowjagu ceyeHus «konbua» obnaka Ttouek BbicoTon 1 cm. 3710
3Ha4eHve onpeaenseTca asTomatuyecku cpeacteamu MO Leica CloudWorx 3DReshaper;

a — koathdrumneHTa TENNOBOro paclunpeHns MaTepuana CTEeHOK pesepsyapa, S

t — npeaensl aonyckaemon abCcontTHOW NOrpeLlHOCTH U3MEPEHWIA TeMNEepaTypbl, 3Ha4YeHue
HepeTcs U3 CBMOETENLCTBA O NOBEpKe cpeacTea namepeHun temnepartypsl, °C, °C;

H; — war rpagynpoBK®

10.3.4.2 [loBepuTenbHas rpaHuLLa HEUCKNIOYEHHON CUCTEeMAaTUYEeCKON NorpeLHoCTH

[loseputensHyto rpaHuuy HCI pesynbTtaTta uamepeHns o6bEma (BMECTUMOCTHM) Ha 3a4aHHOM
ypoBHe, M*, onpeaensioT no opmyne (3):

O(P)=k -\/[S,-(1+3-(,-1r-u—20|‘)]2-(0.001)3+(An2-(3-a-£f;)2 (3)

roe

k — nonpaBouHbiin Ko3dduumeHT. Mpu BbibpaHHO AoBEepUTenbHON BEPOATHOCTW P = 0,95
npuHumarT k = 1,1;

§; — nnowaab cevyeHust pesepeyapa Ha i-TOM ypOBHE, M

a — KoadumumeHTa TENNOBOro pacluMpeHnsa maTtepuana CTEHOK pesepeyapa, °6c:

At — npepenb Aonyckaemoi abconoTHON NOrPeLHOCT U3MEPEHNA TeMNEePaTypbl, 3Ha4eHne
Beperca M3 CcBMAETENLCTBA O MOBEpKe CPeACTBa W3MEpeHuin Temnepatypsl (TepmomeTpa,
nupomeTpa), °C;

V; — 3Ha4yeHne 06bEMa XUAKOCTU Ha BbIMUCNAEMOM YPOBHE, M.

Koppekuus JoOBepUTENbHON rpaHnLbl Cy4anHON NorpeLwHocTu

a(P)

Ecnu =) < 0,8, To HCIN npexebperaloT v B Ka4ecTse A0BEPUTENbHON rPaHULIbl NOrPeLLHOCTH

pesynbTaTta U3MepeHuihi obbéma (BMEeCcTUMOCTH) NPUHUMAIOT AOBEpUTENbHbIE rpaHULb cny4anHbIxX
norpelwHocTen uamepeHnin o6bEma (BMECTUMOCTH), M, KOTOPbIE ONpeaensioT no opmyne (4):

AP = g(P) (4)
roe
£(P) — poBepUTENbHbIE TPaHNULbl CyYailHOW NOTPELIHOCTI pe3ynbTaTa U3MepeHui obbéma

(BMECTUMOCTH), M*, BbINUCNEHHbBIE NO hopmyne (2).

Ecnu % > 8, To npeHeBperawT CryYyaiHbIMW NOrPEeLUHOCTAMN U B KA4ECTBE AOBEPUTENbHOM

rpaHnUbl NOrpeLwHoCcT pe3ynbTaTta usMepeHnii 06béma (BMECTUMOCTH) NPUHUMAID A0BEPUTENbHbIE
rpannubl HCT namepexuin o6xéma (BMECTUMOCTH), M®, KOTOpbIE ONpeaensioT no dopmyne (5):
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A(P) = 06(P) ®)
rae
@(P) — posepuTenbHble rpaHunubl HCIM pesynbTaTta uameperuii o6béMa (BMeCTUMOCTH), M?,

BblYUCIEHHbIE NO hopmyne (3).

e(P
Ecnu 0,85%58, TO [OBEpUTENbHYK rPaHULy NOrpeLHOCT pesynbTaTta WU3MepeHwi

o6béma (BMEeCTMMOCTY) Ha 3aaHHOM YpOBHe, M*, BbIMUCNAKOT No dopmyne (6):

A(P) = K[e(P) + 0(P)] (6)

rae

K — KkoavLMEHT, 3HayeHue KOTOoporo ANs AoBepuTensHoW cocTtaensiowen P = 0,95
NpUHUMalT pasHbim 0,76;

£(P) — poBepUTENbHAA rpaHuua Cry4aiHoi NorpelwHocTu pesynbTarta n3MepeHuin ob6Léma
(BMecTMMOCTH), M?;

@(P) — poseputenbHas rpaHuua HCIM pesynbTaTa nsmepexnint oobéma (BmecTuMOCTH), M°.

[loBEpUTENbHYIO TPaHWLy OTHOCWUTENBHOM MOrPEeLHOCTV pesynbTaTta WU3MepeHuid obbéma
(BMECTUMOCTV) Ha 3a4aHHOM YPOBHE, %, BblYMCNAIOT o dopmyne (7):

A@)
Vhi

s(P) =2£.100 9%, @)

roe

A(P) — 3HayeHue AoBepuUTENbHON rpaHWLbl MOrpeLuHOCTH pesynbTaTa n3MepeHun ob6véma
(BMECTUMOCTY) Ha 3a4aHHOM YPOBHE, M®, Bbl4UCneHHo no hopmyne (4), nubo (5), nubo (6).

V; — 3Ha4eHne o6bEMa KNAKOCTU Ha BbIYUCIIAEMOM YPOBHE, M3,

11 NOOTBEPXXOEHWE COOTBETCTBUA PE3EPBYAPA METPOJIOTMYECKUM
TPEBEOBAHUAM

O6paboTKy pe3ynbTaToB M3MEPEeHWA NPOBOAAT C MOMOLbBK NpOrpamMmHOro obecneveHuns
Leica CloudWorx 3DReshaper, BXoAsLEro B COCTaB CkaHepa nasepHoro Leica wnw ponyckaercs
NpUMeHeHue aHanorvyHoro NPorpamMmmMHoro obecneyeHus.

Pe3sepByap COOTBETCTBYET METPONOrMYeckuM TpeboBaHUAM, ecrim 3HaYeHUs OTHOCUTENbHOM
NOrPELUHOCTU BMECTUMOCTW pe3epeyapa, onpefeneHHbie no n. 10 HacTtoswen MeTtoaukn, He
MPeBbLILAOT 3HaYeHUs npefjena Aonyckaemoin OTHOCWUTENMBHOW MNOrPeLUHOCTU BMECTUMOCTH
pesepByapa, ykazaHHOro B paszene 1 4aHHOW METOANKN.

12 O®OPMNEHMUE PE3YINbTATOB NOBEPKU

12.1 CsepeHws O peaynbTaTax MOBEPKM CPEACTB W3MEPEHUA B LEnsX NOATBEPHAEHWUA
nosepkn nepegawTca B PenepanbHbli WHOPMaLUMOHHbIA ¢oHA Mo obecneveHnio eanHCTea
uamepeHuin. Mo 3aseneHwo Bnagenbla CpPeacTs M3MEepeHUA unu nuua, npeacTaBuBLUEero UX Ha
noeepky, C yd4eToM TpeGOBaHUA METOAMK MOBEPKN aKKpeAuToBaHHoE Ha noBepKy nuuo,
NPOBOAVBLUEE MOBEPKY, B CMy4ae MONOXMUTENbHbIX PE3yNnbTaToB NOBEPKN BLIAAET cBugeTenscTea o

noBepKe.
Mpu oTpULATENbHbIX Pe3ynbTaTax NoBEepKM 0CPOPMIIAIOT UIBELLEHNE O HENPUTOAHOCTH
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12.2 K cBuaeTenbCcTBy O NOBEPKE NPUKNaabisaioT:
a) rpagyvpoBoMHyio Tabnuuy;
6) npoToKoN U3MepeHUi.
®opma NpoToKONa U3MepPeHuil NpveeaeHa B NPUNOXeHUH A.
12.3 dopma TUTYNMbHOrO InUCTa rpagyvpoBoYHOW Tabnuubl M dopma rpagywpoBOYHON
Tabnuubl NpuBeaeHbl B NpUNoXeHun b.
12.4 MNpoTokon u3mMepeHun NoAnMCbIBaeT NoBEPUTENb.
12.5 TUTyNbHbIA NUCT M MOCNEAHIOK CTPaHWLy rpajyvpoBOYHOW Tabnuubl noagnucbiBaeT
noBepuTEnb.
12.6 3HaK NOBEPKU HAHOCUTCA B CBUAETENLCTBO O NOBEPKE.
12.7 [papyvpoBoyHyl0 Tabnuuy yTBepxaaeT PyKOBOAUTENb WNM YNONHOMOYEHHOe nuuo
opraHv3auuu1, akkpeauToBaHHOW Ha NpaBo NPOBEAeHUsA NOBEPKM.
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MpunoxeHue A
(pekomeHayemoe)

MPOTOKOIJ1 uamepexnun napametpos El-5

| Tabnwunya A1-06wue gaHHble

[ara

Yucno

MecsL

rog

OcHoBaHWe Ans NPOBeAeHUs MOBEPKK

HepaquHaﬂ, nepuoguyeckas, BHeo4epeaHanA

Mpogonkerve Tabnuubl A.1

MecTo npoBeAeHWA NOBEPKK

Cpepacrea NnoBepku

OkoHyaHve Tabnuupl A.1

HawumeHoBaHue

CokpalleHue

Homep

Tabnuya A.2-WN3mepeHua nepeq CKaHUPOBAHUEM

TemnepaTtypa
Bosgyxat, °C

Temnepartypa
cTeHku tet, °C

[TnoTHOCTb

DKAKOCTM Pycx, KIM®

Basosas BbicoTa Hs, MM
(BepxHuu cpes
U3MepumesibHo20 J1KKa)

XpaHuMoW

Tabnuya A.3-WamepeHua npu CKAaHUPOBAHUMU

KonnM4yecTBO CKaHOB M3HYTPW,

wT

BbicoTa MepTBOiA NONOCTH Ay, | BMECTUMOCTE MEpTBOA NONOCTH

MM

VM.FI: M3

BHUWP — cpunmnan ®ryn «BHAUM um.[.1.MeHpeneesa»
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JlnyHasa nognuch WHuumansl, amunus
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MpunoxeHue b
(pekomeHayemoe)

dopMa TUTYNbHOrO NUCTa rpagyvpoBo4HON Tabnuubl n opma rpaaynposoyHoi Tabnuubl
B.1 ®opma TUTYNbHOrO NUCTa rpaayvpoBO4HON Tabnuubi

YTBEPXJAIO

«__» 20_r.

MpanyumpoBo4YHas Tabnuua
pe3epByap ropusoHTanbHbii EMN-5

OnpepeneHne BMECTUMOCTHU 3IEKTPOHHO-ONTUYECKUM METOAOM
EM-5 Ne

Opranusauus

NaHHble npuBeaeHbl k Temneparype +20 °C

Mpenent! 4onyckaemMon OTHOCUTENbHON NOrpPeLHOCTU BMECTUMOCTU: £ 0,25%

Cpok o4yepeaHOW NOBEPKM

MoesepuTtens

noanuce

AOMKHOCTD, MHALIKANDI, amunua
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B.2 ®opma rpagynpoBoYHOM Tabnuubl pesepeyapa

Opranuszauus

Pesepsyap Ne

B.2.1 ®opma rpagympoBoyHOi Tabnuubl pesepsyapa

Tabnwuya b.2 -TNocaHTumeTpoBas BMECTUMOCTb pe3epByapa

YpoeeHb
HanonHEeHWA, CM

BMECTUMOCTb, M’

Koadhduument
BMECTUMOCTH,
M /MM

YpoBeHb
HanoNHEHWA, CM

BMeCTUMOCTb, M°

KoadhduuymeHT
BMECTUMOCTH,
MMM

BHUWP — cunmnan ®ryn «BHUUM um.[1.N.MeHaeneesa»
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Mpunoxexnue B
(obs3aTensHoe)

Anroputm 06paboTku pe3ynbLTaToB U3MEePeHUH Npu NPUMEeHeHUn ckaHepa
1 hyHKUMOHanNbHbIe TpeGoBaHus K nporpaMmmHomy oGecneyexuto (MO)

CkaHep = =

Ynpaenswouwee MNO:

- 3aflaHne pa3pelueHUs CKaHMPOBaHUA, CEKTOpa CKaHWPOBaHWA MyTéM BW3yanbHOro Bbibopa
06BLEKTOB, pexuma CKaHUpoBaHuUA, pexuma paboTsl UMgpoBOA Kamepb;

- BU3yanusauusi CKaHOB B PeX1UMe peanbHOro BpeMeHu;

- KOHTPONb NONy4YaeMbIX pe3ynbTaTos,;

- kanubpoBKka W TECTUPOBaHWE CKaHEpa; BbIIBNEHME BO3MOXHbIX HEUCNpPaBHOCTEW; y4er
oWMnBOK, CBA3aHHbIX C BMUAHUEM BHELUHUX YCMOBUIA OKPYXaloLLen cpeabl;

- 9KCNOPT pe3ynbTaToB CKAHWPOBaHUA

/ \

MO ans co3paHus eAUHON

TOYEe4YHOW Moaenu -

- BHELUHEee OpUEHTUPOBaHWE CKaHOB; - BHELUHEE OPUEHTUPOBaHWE CKaHOB,
- 00BeAvHeHHe CkaHoB; - 06BbeAVHEHNE CKaHOB;

- CErMeHTUpOBaHWe W pa3spexeHue . A3DEKEHME TOUENHOI
TOYEe4YHOW Mofenu; - CErMEHTUPOBaHNE U paspexeHne To4e

KomnnekcHoe MO

- BU3yanusauua To4e4HoW Moaeny, Moaenu;
- 9KCMOPT AaHHbIX _ - BU3yanusauvs TOYe4HOW Modeny;
{ - CO3aHue TOYeYHOW Moaeny,
MO Ans NOCTPOEHUS TPEXMEPHOM - NOCTPOEHWE TPEXMEPHOW MOAENW,
Mogenu - BU3yanu3auus NOCTPOEHHOH Moaeni

- co3faHue M3 mMaccuBa TO4YeK

~ " - WM Hue obbema Ha a3fnN4YHbIX
HeperynsapHou TpuaHrynaunoHHOW CeTH AMSPO P

(TIN) » NURBS-nosepxHoCTH; YPOBHSX;

- cO3aHue MoJenu OTCKaHMpPOBaHHOMo 3KCMOPT A@HHbIX
obbekTa C MOMOLLbID FeoOMeTPUYECcKUX ‘

NPVMUTUBOB;

- npochMnupoBaHue,

- npoBedeHWe W3MepeHun  (ANuH,
AVameTpoB, nnowaaein n ovéma),
- BU3yanu3auus NoCTPOEHHON MOAENK;

- 3KCNOPT AaHHbIX

MO dopmupoBaHus

, rpagyMpoBOYHOM Tabnuubl
- BBEAEHWe NOnpaBoOK K 3HAYeHWsM BMECTUMOCTM  OT
TemnepaTypHOro pacluMpeHus CTEHOK pesepsyapa;
- BBEAEHWE MOMpaBOK K 3Ha4yeHWsM BMECTUMOCTU 3a CcHeT
AecopmMaumnm CTEHOK OT M3BbITOYHOro AABMNEHUA
- CO3AaHve 1 nevaTb rpagyvpoBOYHbIX Tabnuu;
- 3KCNOPT AaHHbIX B UMdpoBoM dopmaTe
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B.1 Onepauun, BbinonHsemble nNpy o6paboTke pe3ynbTaToB CKaHUPOBaHUA

Tabnuya B.1

c

HaumeHoBaHwe 3aTana

ObbekT
peanusauuu/pexvm/napameTpbl

PesynbTar

Itan 1
- BHELLHEeEe OPUEHTUPOBAHNE CKaHOB;

- obbeanHeHue CKaHoB,

MO pns cospgaHus  eauHOWM
TOYEe4YHOoWN Mmoaenu

A

ArlX: Yoi 2/

A0, Vs 23

T

Ortan 2

- CermMeHTUpOBaHWe W paspexeHve
TOYEYHOW MOAENM,

- BU3yanuaauus To4e4YHon moaenu

MO ana cosgaHua enuvHou
TOYEeYHOW moaenu

AolXo: Yo, 25/

Oran 3
CospaHue K] maccuea TOoYek
HeperynsipHoi TpUaHrynALUUOHHON

cetu (TIN) » NURBS-noeepxHoCTH

MO noCTpoeHUs TPEXMEpPHON
moaenw/3D mogenuposaHue

BHWUWP — dpunnan ¢ryn «BHAAM um.[1..MeHgeneesa»
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npogomkexune Tabnuub! B.1

Oran 4 no NOCTPOeHUA NI AOEC DA
1) MocTpoeHue nnockocTM A, Npoxoaswied | TpéxmepHon moaenn/3D 2pyzon pynemwy A (X, ¥, Z,)
yepes TOYKy kacaHus obeuvaiikn pesepsyapa | MoaenuposaHue
rPy30OM pyneTku Mo HOpManu K NpoAosibHOM
ocu pesepsyapa.
2) OnpepeneHne KOOpAWHATBLI TOYKW KacaHus
CTEHKW rPy30M pyneTku /\,‘(X,,, b Z,,)
dran 5 } MO _ ocapaaHka 1MOYKE KOCAHUS O0PHALKY
MocTpoeHWe  rOPU3OHTANbLHOW  MNOCKOCTU | TPEXMEPHOM moaenu/3D zoyaon pyremsy AX,. Y, 2,/
Hauana oTCYeTa, NpOXOAsWeN uYepe3 Touky | mogenwuposanwwe | .
kacawusi obevailkv pesepsyapa rpysom | | 2 m e i
pyneTKku
08
NA0CKOCTTIE
HOHAQ OMCHenmaa
X
Jrtan 6 no NoCcTpoeHus
1) lMocTpoeHwWe ropu3oHTanbHbIX CeKyLux TpéxmepHoin mopaenwn/3D
nnockocTei ¢ waroM 10 Mm (1 cM) HauuHas oT | MoAenvpoBaHue/cekyLLas
NAOCKOCTU Havyana oTcyeTa, NMNOCKOCTb/BbIMMCNEHNE
2) Bbluucnenus o6bemos, OrpaHU4eHHbIX obvema
HWKkHen  obpasyoliein pesepByapa "
CeKyLMMK NNOCKOCTAMM

BHUWP — dunuan oryrn «BHUAM wm.[1.1.Mengeneesa»
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okoH4aHue Tabnuubl B.1

Qran7
MpvBeaeHne NOCaHTUMETPOBOW BMECTUMOCTU
k craHaapTHoit Temnepatype 20 °C unm 15 °C

3HayeHWe nonpasku OT TEMOBOro pPaclUMPEHUA CTEHOK K

®opmynbl (B.2) nnn , .
BMECTUMOCTW NpW CTaHAapTHOW TemnepaType

(B.3) cooTBETCTBEHHO

Jran 8 MO dhopMupoBaHUs OdhopmneHHas rpagyuposoyHas Tabnuuya npmoxonou]
dopMupoBaHUE rPaayuMpoBOYHON Tabnuubl W FpaglyMpOBOYHOIA namepeHun
npoTOKONa N3MepeHui Tabnuub

B.2 BbluncneHne BMECTUMOCTH pe3epByapa, NpuBeAeHHbIX K CTaHAAPTHbLIM TeMnepaTtypam 15 °C unmu 20 °C
B.2.1 MNonpaBky Ha TemnepaTypHOe pacluMpeHue CTEHOK pe3epByapa K 3HayeHUs BMECTUMOCTU pesepByapa, Bbl4WCneHHbie Mo B.1
BbIMUCNIAIOT Nno opmyne

V=V-K, (B.1)

rae K; — nonpaBoyHbii KO3 DULMEHT, YYUTLIBAIOLMIA BNUAHWE TemnepaTypbl CTEHKM Nosca Ha BMECTUMOCTb, 1/°C.
BenuuuHy K, !

a) Npu NPUBEAEHNN 3HAYEHUA BMECTUMOCTU K craHaapTHoit Temnepatype 20 °C  senuunHy K ,' BbIMMCNAOT NO hopmyne

K =[ 1+30,(20-T,) | (B.2)

6) npy NpUBEAEHWUM 3HAYEHUA BMECTUMOCTY K craHpapTHoi Temnepatype 15 °C  senuuuHy K ," BbIMUCNAOT No opmyne

K; =[1+3a, (15-T, ) |; (8.3)

rAe of, — KOAPUUMEHT NWHEHOro pacluMpeHns (CKaTus) MeTanna, U3 KOTOpOro U3roToBNeH peaepayap. 3HaueHue ero AnA cTann MoxeT BbiTb

NpUHATO pasHbiM: 12,5 - 10° 1/°C;

Tp — Temneparypa cTeHku nosca, °C;

20(15) — 3HayeHue cTaHAapTHON TemnepaTypbl, Npu KOTOpOW onpeaeneHa BMECTUMOCTb pesepsyapa B uenom, °C.
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B.3 MorpewHocTb onpeaeneHua BMECTUMOCTH pe3epByapa

Mpepensi 4OMyCKaeMoiA NOrpPeLIHOCT 3MEPEeHWA NapameTpoB pesepsyapa, NpuseAeHb! B Tabnuue B.2.
Ta6nuya B.2 - MNpeaensl 4onyckaeMoii NOrpeLlHoCcT U3MEPEHNA NapameTpoB pesepseyapa

HaumeHoBaHue napameTpa Mpeaenb! gonyckaemown NorpeLHoCcTU M3MepeHvin napameTpoB pesepeyapa
BHyTpeHHee ceueHue, % ' + 0,13
[nvHa pe3epsyapa, % + 0,15
KoopauvHara Touku namepeHusi 6asoBoi BbICOTbI, MM +3

Mpw cobritoaeHum, ykasaHHbix B Tabnuue B.2, npepenos [A0nycKkaemoin NorpeLHocT N3MepeHnia, NorpeLHoCcTs BMECTUMOCTH pe3epByapa
Haxoputcs B npeaenax: + 0,25%.
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