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1 OBLWMUE NONOXEHWUA

Hactoswaa MeToauWka MOBepkU TMPUMEHReTCA [ANA MNOBEepKM pesepByapa CTanbHOro
rOPU30OHTanNbHOro UunuHapudeckoro EM-16-2000-1300 ¢ 3asoackum Homepom 607 (ganee -
pesepsyap), PacnonoXeHHblii Ha Tepputopun CpeaHeBoTyobGuHCKOro HedTerasokoHAeHCaTHOro
mecTopoxaenna, AO «PHM» no agpecy: Pecnybnuka Caxa (AkyTus), MWpHUHCKMA paiioH u
npefHasHa4yeHHbl AnA uamepeHuin obbema HedTM U HedTEeNnpoAyKTOB, a Taikke ANA WX npuema,
XPaHEeHWUs U OTNyCKa.

B pesynbTaTe nOBepkM AOMKHbI ObiTb MNOATBEPXKAEHbI Cneaylwue MeTponorveckue
XapaKTEPUCTMKK:

- HOMUHanNbHas BMECTUMOCTb 16 M°;

- NPeAent! 4oNYCKaeMol OTHOCUTENbHO MOrPeLLHOCTH BMeCTUMOCTH £ 0,25%.

HacTosLWuit JOKYMEHT yCTaHaBNUBaET METOANKY NEPBUYHON N NEPUOAUYECKON NOBEPKY.

MpocnexvsaemocTb pesepeyapa Kk [ocyAapcTBEHHOMY NEpBUYHOMY CneuuanbHOMY 3TanoHy
eavHuubl AnuHbl FOT 199-2018 u k MocyAaapCTBEHHOMY NEPBUYHOMY 3TanoHy €AWHUUBI AnvHbl =
meTpa 3T 2-2021 obecneunsaeTca B COOTBETCTBUM C [OCYAaPCTBEHHOM NOBEPOYHOW CXemow AnA
CPEACTB M3MEpeHUit Macchl U 06bema XUAKOCTM B NoToKe, obbema XMAKOCTW U BMECTUMOCTU NpU
CTaTUMECKUX U3MEPEHWUAX, MaccoBoro M 06beMHOro pacxoaos xuakoctu (Mpunoxexue A vactb 3),
yTBepXaeHHon [pukasom @eaepanbHOro areHTCTBa MO TEXHWYECKOMY  PEerynpoBaHuio
MeTponoriu oT 26 ceHTAbps 2022 roaa Ne 2356.

B MeToauKe NOBEPKW peanv3oBaH aNeKTPOHHO-ONTUHECKVA METOA,

2 HOPMATUBHbBIE CCbIJIKK

B HacTosLLEe# METOAVKE UCMONb30BaHbI CChINKK Ha Crieayrollne CTaHaapTsi.

roCT 12.1.005-88 Cuctema craHpapros BesonacHocTu Tpyaa. Obwue caHuTapHo-
rurveHnyeckue TpebosaHus k Bo3ayxy paboyen 30Hb

FOCT 12.4.087-84 Cuctema craHpgapTos GesonacHocTv TpyAa. CTpouTenscTeo.
Kacku cTpouTenbHble. TexHU4eckne yCnosus

rOCT 12.4.137-2001 O6yeb cneunanbHas ¢ BEPXOM U3 KOXU ANA 3aluTbl OT HedTH,
HedTenpoAyKTOB, KWUCNOoT, Lenoyen, HETOKCUMYHOM n
B3PbLIBOOMACHON NblK. TexXHU4eckue ycnosus

rOCT 12.4.310-2020 CucTema craHaapToe  OesonacHocTu  Tpyaa.  Opexaa
cneuvanbHas Ana 3awuTsl paboTalwmx oT BO3AENCTBURA HEPTH,
HedTenpogykTos. Obwue TexHu4eckne yCnosus

rOCT 7502-98 PyneTkn n3amepuTenbHble MeTanmyeckue. TexHU4eckue ycnosus

BHUWP — cdounuan oryrn «BHUUM um.[.U.Meraeneesa» Crpanuua 3 u3 19



3 NEPEYEHb ONEPALIUA MOBEPKWU

3.1 MNpu BLINONHEHUN W3MEPEHWUIA TEeoMEeTPUYECKUX MapameTpoB BHYTPEHHEW MNONMoCTu
pesepByapa BbiNONHAT onepauum ykasaHHble B Tabnuue 1.

Tabnwuuya 1-0Onepauvn NnoBEPKU

HaumeHoBaHWe onepauum

O6s3aTensHOCTb BbINONHEHWA
onepauuii NOBEPKKU Npu

Homep pasgena (nyHkTa)
METOAWKM NOBEPKHU, B

NOBEPKK MepsuyHoit | Mepuoaunyeckon e e ey
noBepke noBepKe BbINONHAETCA onepauus
NnoBEpPKN

BHeLluHuiA ocMOoTp [a Oa 8
WamepeHne 6a3osoi BbICOTHI a Na 10.1
pesepByapa
CkaHupoBaHue BHYTPEHHEeW
nonocTu pesepseyapa Ra Aa W&
O6paboTtka pesynbTaTos
W3MEpeHWiA U  cocTaeneHwe Oa Oa 10.3
rpagyvpoBoYHON Tabnuupbl
MoaTeepxaeHWe COOTBETCTBUA
pesepsByapa METPONIOrMYECKUM Oa Oa 11
TpeboBaHUAM

4 TPEBOBAHUA K YCNOBUAM NPOBEAEHUA NOBEPKN

Mpwv npoBeAeHVM NoBepki COONIAAIOT Cneayrwmne yCnosus.
4.1 TemnepaTypa OKpY»XalLLero sosgyxa:
4.2 ATMOCKEPHOE AABMEHME. ......ceuvvrniveiiiiiniincinennees

4.3 Pesepsyap npy noBepke AormkeH ObiTb NOPOXHUM.
4.4 BHyTpEHHRA MNOBEPXHOCTb pesepeyapa [AOMKHa ObiTb O4MWEHa A0 COCTOAHUSA,
NO3BONAOLLEr0 NPOBOAUTL U3MEPEHUA.

oT-5°C po +35°C.
erer......0T 84,0 o 106,7 kMNa.

5 TPEBOBAHUSA K CMELMANUCTAM, OCYLLECTBNAIOLLMM NOBEPKY

5.1 WiaMepeHus napameTpoB Npu NoBepke pesepeyapa NpOBOAUT rpynna nuy (He MeHee ABYyX
yenoBsek), BKTOYAs He MeHee OAHOrO CneunanicTa, NpoweaLwero Kypcbl NoBbILLEHNA KBanudukaLmmn

no BUAAM U3MEPEHWA.

52 K npoeegeHuio paboT ponyckalTcs nuua,

M3yymMBlLUME HaACTOALLYHO MEeTOAUKY,

TEXHUYECKYD OOKyMeHTauul Ha pesepByap 4 ero KOHCTPYKUMIO W npoleglunx WHCTPYKTaX no

BesonacHoOCTV TpyAa.

6 METPONIOMMYECKUE U TEXHUYECKUE TPEBOBAHUA K CPEOCTBAM MNOBEPKU

Mpwv NpoBeAEHWA NOBEpKW pe3epsyapa AOMKHbI MPUMEHATLCA cnegylowue OCHOBHbie W
BCNOMOraTenbHble CpeAcTBa NOBEPKW, NPpUBEAEHHbIE B Tabnuue 2.
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Tabnuya 2 — MeTponoru4eckve 1 TexHudeckne TpeboBaHWsA K CpEACTBAM NOBEPKU

Onepauun nosepkw, MeTponornyeckue u TexHU4eckune MepeyeHb
Tpebywue npumeHeHne TpeboBaHuUA K CpeACTBaM NOBEPKK, pekoMeHAyeMbiX CPeAcTB
CPEeACTB NoBepKu HeobxoavMble ANs NPOBEAEHUA NOBEPKU noBepKu
Pasnen 9 KoHtponb | Cpeactea  v3mepeHud  Temnepatypel | Kakan n3MepeHui
YCrIOBWA  NoBepkM  (Npw | okpyxalowein cpeabl B AManasoHe | Temneparypel, npubopa

NOArOTOBKE K NOBEpKe)

uamepeHuii ot muHyc 5 °C o nnioc 35 °C
C npeaenamu AoMyckaemoin NorpeLHocTu
n3mepeHus Temnepatypsl £ 0,4°C;

Cpegctea M3MepeHUn  aTMocepHoro
naeneHus B gvwanasoHe ot 84,0 ao 106,7
kMa, ¢ npegenamu  AoMNycKkaemown

NOrpewwHoCcTM u3mepeHvs abconTHOro
pasnenus £ 5 rMa;

CpeactBa  M3MepeHWid  TemnepaTypbl
CTEHKM pe3epeyapa B  AuanasoHe
namepenuit oT muHyc 5 °C  go nnioc 35 °C
C npepenamu gonyckaemoin abconioTHOW
NOrpeLuHoOCT No WHMpPaKpacHOMY KaHany
+1,5°C.

komBuHupoBaHHoro Testo
622, per. Ne 53505-13;

Kanan N3MepeHnn
abconoTHOro  AaBneHus,
npubopa

komBuHupoBaHHoro Testo
622, per. Ne 53505-13;
TepmomeTp
nHdpaKkpacHbli Testo
830-T2, per.Ne 48507-11.

Pasgen 10 OnpegenexHve
METPONOrM4eCcKux
XapaKTepuCTuK pesepByapa

NasepHas KOOPAWHATHO-U3MEpUTENbHaA
cuctemMa B AManasoHe  U3MepeHWun
ropu3oHTanbHbix yrnos ot 0 Ao 360 ¢
rpaHauei  Aonyckaemoir  abCcomoTHOM
NOrpeLuHOCT 3MepeHuit yrnos +36 ';

B AManasoHe W3MEpeHWA BepTUKanbHbIX
yrnoe +150 ¢ rpaHuueit [Aonyckaemoil
abCoNnTHON  MOrPELUHOCTV  U3MEpPEeHUA
yrnos +36 ;

B AvanasoHe W3MEPEeHWA PaccTOAHWA OT
0,5 po 130 m c Aonyckaemoi cpeaHeut
KBagpaTU4eCKon NOrpeLHOCTbI0
U3MepeHuit paccTosHuit, +2-(1+10-10°-D)
MM;

CpeacTBO WM3MepeHus AnuHbl (pyneTku
NaMepUTenbHbIe) B AManasoHe W3MepeHui
or 0 po 30 M c AponyckaembiM
OTKMOHEHMEM AEWUCTBUTENbHOW  ANUHbI
WHTEPBANOB wKan pyneTok oT
HaHEeCeHHOM Ha WKane npu Temnepartype
okpyxatoweit cpeabl 20 °C He Gonee *
(0,30 + 0,15(L-1)) mm, rae L - uucno
MOMHBIX X HEMOMHbIX METPOB B OTPE3Ke.

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

Pynetka wu3mepwvTenbHas
mMeTannuyeckas 2 knacca
ToyHoctTu  P30H2I, per.
Ne 55464-13.

MpumevaHuwe -

HonyckaeTtca

ucnoneb3osatb  NpuH

nosepke Apyrue

yTBEPXOEHHbIE W

ATTECTOBAHHbIE JTANOHbl EAVHWAL, BEnWuMH, CPeACTBa UM3MEpeHud yTBEepXJeHHoro Tuna “
noBepeHHbie, YA0BNETBOPSIOLNE METPONOrMYECKUM Tpe6oBaHNAM, ykasaHHbIM B Tabnuue.
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7 TPEBOBAHUSA NO OBECNEYEHUIO BE3ONACHOCTW NPOBEAEHUA NOBEPKHK

7.1 K pabote no npoeedeHuo MOBEpKW pe3epByapa [ONYyCKATCA nuua, npoweguune
oby4eHne 1 aTTecToBaHHbIe No 6esonacHoCT TpyAa.

7.2 MoBepuTens nepea Ha4aroMm MpoBeAeHWs paboT AOMmKeH W3yynTb MOPAAOK paboTebl C
NpUMEHsREMbIM Npy noBepke obopyaosaHuem.

7.3 MNpu MpoBeAeHUM NOBEPKA C LEeNblo COXPaHEHWA XM3HM W 340POBbLA MOBEpUTENeN,
npefensHo Aonyctumas koHueHTpauws (MAK) BpedHbiXx napoB U rasoes B BO3Ayxe, W3MepeHHas
rasoaHanusaTopom B6nM3M UNKU BHYTpU pesepseyapa Ha BbicoTe 2000 mMm, He AonkHa npesbiwath
NAK, onpegenexHoi no MOCT 12.1.005-88 u cooTBeTCTBOBaTL CaHWUTapHbIM Npasvnam CaHlluH
1.2.3685-21 [2].

7.4 Nwua, npoeoaslume paboTsl, ucnonbaytoT cneoaexay no FOCT 12.4.310, cneyobyse no
FOCT 12.4.137, ctpoutenbHyio kacky no FOCT 12.4.087.

7.5 Mpu HeoBxoaWMOCTH ANA AONOMHATENBHOrO OCBELEHWA Npu npoBeaeHWA n3mMepeHuit
napameTpoB pe3epeyapa NPUMEHSIOT NePeHOCHbBIE CBETUMBHUKM.

7.6 Mepen Havyanom paboT nNpoOBEpAIOT WCMPaBHOCTb NECTHUU, nepun M nomocTos C
OrpaXXaeHUAMM.

8 BHELLHWXA OCMOTP

8.1 MNpu BHELLHEM OCMOTPE pe3epByapa NPOBEPAIOT.

- COOTBETCTBME KOHCTPYKUMM W BHYTPEHHUX AeTanen pesepsyapa TEXHUYECKON
AOKyMEHTauuu;

- UICNPaBHOCTb NECTHUL,;

- YUCTOTY BHYTPEHHE# NOBEPXHOCTU pe3epsyapa.

8.2 OnpefensioT nepeyeHb BHYTPEHHUX AeTane, obopyfnoBaHusa, BNUAOWWX Ha
BMECTUMOCTb pe3epByapa.

8.3 DUKCUPYIOT MENOM TOYKY KacaHWs AHWLLA rpy30M PyneTku 1 yCTaHaBnueaiT B HEeW MapkKy.

8.4 B pesynbTaTe BHELUHEro OocMOTpa nosepuTens MPUHAMAET pelueHne no NpoBEeAEHUI0
AanbHenLed NoBEepKM UK YCTPaHEHUIO BbIABNEHHbIX Ae(EKToB A0 NPOBEAEHNA NOBEPKY. B cnyvae
HEBO3MOXHOCTM YCTpaHeHUs AedeKToB NpoBeAeHUe NOBEpKU NpekpallaeTcs.

9 NOArOTOBKA K MOBEPKE

9.1 MNpwu NoaroToBKe K NoBEpKe NPOBOAAT cneayoLimne paboTbi:

- NOATOTABNMBAIOT NOBEPSEMbIE CPEACTBA 3MEPEHNIA U CPEACTBA NOBEPKM B COOTBETCTBUM C
aKCnnyaTauuoHHOW AOKYMEeHTaUue#n;

- W3MepsIoT TemnepaTypy BHYTPEHHEl NoBepXHOCTH obevaiikn pesepeyapa C NOMOLUbKO
TepMoMeTpa UHpaKpacHoro;

- npoBepsioT cobnioAeHe yCnoBuiA pasaena 4.

9.2 PeaynbTaTbl M3MEPEHUA BHOCAT B NPOTOKON, ¢opma KOTOpOro npueseaeHa B Tabnuue A.2
(npunoxexue A).

9.3 [MMpu npoBegeHWW MNOBEpKW nonydawT  cneaywowue OOKYMEHTbl, BblAaHHbIe
cooTBeTCTBYOWMMK cnyxDamu Bnagensua pesepseyapa.

- aKT Ha 3a4UCTKy pesepByapa;

- HapAA-AONYCK Ha NpoBeaeHne paborT.
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10 ONPEOENEHUE METPOJIOMMYECKUX XAPAKTEPUCTUK PESEPBYAPA

10.1 U3amepeHus 6a30BOI BbICOThbI pe3epByapa
10.1.1 Ba3soByw BbICOTY pe3epByapa Hg W3MEpsiOT U3MEepUTENbHON PYNETKOW C rpy3om He

MeHee AByX pa3. PacxoxgeHue Mmexay pesynbtataMmu AByX W3MEpeHWd He AOMKHO NpeBblaTtb
bonee 2 mm.

10.1.2 PesynbTaTbl MamepeHwit 6a30Boit BbiCOTbl Hg BHOCAT B npoTokon, opma KOTOporo

npveeaeHa B npunoxexHun A (Tabnuua A.2).

10.2 CkaHupoBaHMe BHYTPEHHEW NONOCTH pe3epByapa

Mpu npoBeoeHUM CKAHWPOBAHUSA BHYTPEHHEW MOBEpPXHOCTU pe3epeyapa NpOBOAAT
cneaywLive onepaumu.

10.2.1 MoaroTaBnuBaloT ckaHep K paboTe B COOTBETCTBUM C TpebOBaHNAMMN €ro TeXHUYECKOH
AOKyMEHTaLuu.

10.2.2 OnpepensiT HeobxoAUMOE KONUYECTBO CTaHUWMA CKaHMPOBAHUA W MeCTO WX
pacnonoxeHus, 06ecneynBaloLLnX UCKIYEHNe He NPOCKaHNPOBAHHOMO NPOCTPAHCTBA (TEHeN).

KonuyecTso cTaHUMiA 4ONMKHO ObITh HE MEHee ABYX.

10.2.3 CkaHMpoBaHWe NPOBOAST NOCNefoBaTENbHO C KaXAOW CTaHUUWM B PEXWMME KPYroBoro
0630pa (360°). [IMCKPETHOCTb CKaHMPOBAHWA YCTaHaBNWBAIOT B Npeaenax: ot 3 40 5 MM.

10.2.4 Onepauvu CKaHUPOBaHUA W B3aMMHOW NPUBA3KM CTAHUMIA NPOBOAST B COOTBETCTBUM C
TpeboBaHMAMN TEXHUYECKON AOKYMEHTauun Ha npubop.

PesynbTaTbl M3MEpPEHUA aBTOMATMYECKW (PUKCUPYIOTCA W 3anuCbiBalOTCA B NamsTy
npoLieccopa ckaHepa B 3apaHee chopMUpoBaHHOM haine (AUpexTopum).

10.3 O6pa6oTKa pe3ynbLTaTOB U3MEPEHUI U COCTaBNEeHWe rpagyMpoBOYHON Tabnuusl
10.3.1 O6paboTky pe3ynbLTaToB W3MEPEHWA NpW MOBEpKe NpoBOAAT B COOTBETCTBUMM C
npunoxexHvem B.

10.3.2 papgympoBOYHyl0 Tabnuuy COCTaBMAT, C LIArom AH, = 1 cm wnu warom

AH, =1 mm (npu He06XOAMMOCTH NO COrNacoBaHWID ¢ 3aKa34yMKOM), Ha4YMHaA C UCXOAHOI0 YPOBHA
n

(ypOBHS, COOTBETCTBYIOLLUEr0 BbICOTE «MEPTBOM» NONOCTH Hyn) v Ao npepenbHoro ypoBsHs H, .

paBHOro CYMMapHO BbiCOTE NOACOB pe3epsyapa.

10.3.3 K 3Ha4yeHUsiM NocaHTUMETPOBOW BMECTUMOCTW BHOCAT MOMpaBKy Ha TemnepatypHoe
pacwmpeHne obevaitkv pesepeyapa no dopmyne (B.1), B 3aBucMMOCTM OT Temnepatypbl
npusegeHus (20 °C unu 15 °C) c yuyetom opmyn (B.2) unu (B.3), cOOTBETCTBEHHO.

3HayeHWe CTaHAapTHOW TeMnepaTypbl, KOTOPOMY COOTBETCTBYET rpagyuMpoBoyHas Tabnuua,
yKa3blBaeTCsi Ha e& TUTYNbHOM NUCTE.

10.3.4 PacuyéT [noBepwuTENbHbIX rPaHWL MOrpelHoCTH pesynbTaToB OonpeaeneHus obbéma
(BMECTUMOCTH).

10.3.4.1 [loBepuTenbHas rpaHuLa cny4anHoi norpeLHocTy

[l0BEPUTENbHYID TpaHWLly ChyYyaiHOW MOTPEeLIHOCTM pesynbTata  U3MepeHWi obbvéma
(BMECTMMOCTH) Ha 3a4aHHOM YPOBHE, M*, ONpeAensioT no dopmyne (1):

e(P)=Zpp2-SV) . (1)
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roe
Z,;; — PI2 Touka HopmupoBaHHOW dyHKkuuKM Jlannaca, oTeevawolas seposTHocTU P. Mpw
BblIOpaHHO AOBEPUTENbBHOM BEPOATHOCTU P = 0,95 NpuHUMaloT Z,, , = 2;

S(V) — cymmapHoe cpefHee KBagpaTuyHoe oTknoHeHue (panee — CKO) uamepeHui
o6bema (BMECTUMOCTH), M°, BbIYUCNAIOT No dopmyne (2):

SVy=[>.(S, ) -(H,-(1+3-a-|-20))’ ¥)
i=1

roe

St; — CKO wuamepeHuit nnowjagu ceyeHus «konbua» obnaka Ttouyek BbicoTon 1 cm. 3710
3HayeHue onpeaenseTcs asTomaTudecku cpeacteamu MO Leica CloudWorx 3DReshaper;

a — koathduumeHTa TENNOBOro pacluMpeHna maTepnana CTEHOK pe3epByapa, C

t — npeaens! Aonyckaemoi abconioTHOM NOrPeLHOCTU U3MEePeHU TeMnepaTtypebl, 3Ha4eHne
HepeTcs U3 CBUAETENLCTBA O NOBEPKE CPEACTBA N3mMepeHuin Temnepatypsl, °C, °C;

H; — war rpaayupoBKu

10.3.4.2 [loBepuTensHas rpaHuLa HEUCKTIOYEHHOM CUCTEMaTUYECKO| NOrpeLIHoCTy

[NoseputensHyio rpanuuy HCI pesynbraTta uamepeHus 06béma (BMECTUMOCTH) Ha 3aaHHOM
YypOBHE, M®, onpeaensitoT no gopmyne (3):

O(P)=k -[[S,-(1+3-a-1~20))] (0.001 + (A1) - (3-a-V,) 3)

roe

k — nonpaBoyHblil KOaUUMEHT. Mpu BbIGPAHHON AOBEPUTENBHOW BEPOSATHOCTM P = 0,95
npuHumatT k = 1,1;

S; — nnowjaab ce4yeHus pesepsyapa Ha i-TOM ypoBHe, m?;

a — k03athuumeHTa TENNOBOro paclUMPEeHUs MaTepuana CTeHOK pesepsyapa, el

At — npeaens! Aonyckaemoit abCoNTHOM NOrpeLuHOCTU U3MEPEHUA TeMnepaTypbl, 3Ha4eHne
BepeTca W3 CBMAETENbCTBA O MOBEpKe CPeACTBa W3MEpeHuid Temnepatypbl (TepmomeTpa,
nupomeTpa), °C;

V; — 3HaueHue 06bEMa XMAKOCTU Ha BblYMCNSEMOM YPOBHE, M.

Koppekuna 40BEpUTENbHOI rpaHuLbl Cry4aiHOW NorpeLlHoCTH

Ecnu -i—é::—)) < 0,8, To HCIN npexebperatoT 1 B kKa4yecTBe A0BEPUTENBHOM rpaHnLibl NOrPEeLHOCTH

peaynbTaTta uamMepeHuit o6béma (BMECTUMOCTH) NPUHUMAIOT AOBEPUTENbHBIE rpaHULbI cnyYanHbIX
norpeLuHocTen U3MepeHuit 06béma (BMeCTUMOCTH), M, KoTOopble onpeaensioT no dopmyne (4):

AP = &(P) (4)
roe
£(P) — poBepUTENbHbIE rpaHnLbl Cry4anHO| NOrpewwHoCTU pesyneTara namepenun obvéma
(BMECTUMOCTH), M?, BbIYMCTIEHHbIE NO hopmyne (2).

P s -
Ecnu EET)) > 8, To npeHeBperaloT Cry4ainHbiMi NOTPELIHOCTAMM U B KayecTse A0BEPUTENBHOMU

rpaHnLbl NOrPeLIHOCTU pe3ynbTaTa u3MepeHuin obbéma (BMECTUMOCTH) NPUHUMAID AOBEPUTENbHbLIE
rpaHnubl HCM namepeHuin 06bEma (BMecTUMOCTH), M*, KOTOpLIE ONpeaensalT no dopmyne (5):
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A(P) = 6(P) (5)
rae
0(P) — posepuTensHbie rpaHuubl HCI pesynbTaTa nsmepeHuin 06béma (BMeCTUMOCTH), M,
BblYMCNEHHbIe No hopmyne (3).

Ecrm 0,8 < 9((? <

06bEMa (BMECTUMOCTH) Ha 3aaHHOM YPOBHE, M*, BbIYUCNAIOT No Gopmyne (6):

8, TO [OBEpUTENbHYK rpaHULy MOrpelwHoOCTU pesynbTaTta M3MepeHuil

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

rae

K — Ko3(DdUUMEHT, 3HA4YeHWe KOTOpPOro Ans AOBEpUTENbHOW cocrtaensowen P = 0,95
npWHWMaioT pasHbiM 0,76;

e(P) — p[oBepuTenbHaA rpaHuLa Cry4yaiHon norpelHocTi pesynbTarta n3MmepeHnin obréma
(smecTumocTu), M?,

@(P) — poseputensHas rpaHuua HCI pesynbTata u3mepeHui o6béma (BMECTUMOCTH), M>.

[loBepuTenbHYl0 rpaHuLly OTHOCUTENbHOW MOrPEeLIHOCTU pesynbTaTa n3mepeHuin obvéma
(BMECTUMOCTH) Ha 3aAaHHOM ypoBHe, %, BLIYMCNSAIOT N0 hopmyne (7):

5(P) = “—‘f’? 100 % , (7)

roe

A(P) — 3Ha4eHWe [OBEpUTENbHOM rpaHuLibl NOrpelwHoCTH pesynbTara n3mepeHun obvéma
(BMECTUMOCTW) Ha 33aHHOM YPOBHE, M?, BbIYMCNEHHOI no dopmyne (4), nubo (5), nubo (B).

V; — 3Ha4eHue 06BbEMa XMAKOCTU Ha BbIYUCNISEMOM YPOBHE, M3

11 NOATBEPXXOEHUE COOTBETCTBUA PE3EPBYAPA METPONOIrMYECKUM
TPEBEOBAHUAM

O6paboTky pe3ynbTaToB M3MEepeHWd NPOBOAAT C MOMOLbLIO NPOrpamMmHOro obecneyeHuns
Leica CloudWorx 3DReshaper, BxoasLlero B COCTaB ckaHepa Na3epHoro Leica unu ponyckaeTcs
NPUMEHEHWE aHanorYHoro NPOrpaMMHoro obecneyeHns.

Pesepeyap COOTBETCTBYET METPOMNOrM4ECKUM TPeOOBaHUAM, ECnK 3HAYEHNA OTHOCUTENBHOM
NOrpelHOCTM BMECTUMOCTM pesepByapa, onpeaeneHHbie no n. 10 HacToswen Metoauku, He
NPeBbIaT 3HadveHua npepgena [ONycKaeMmoil OTHOCUTENbHOA MOrpewHocTH  BMECTUMOCTH
pe3epByapa, yka3aHHoro B pasgene 1 naHHON MEeTOAMKM!.

12 O®OPMIEHUE PE3YNIbTATOB NOBEPKU

12.1 CeepgeHus O pesynbTarax noeepku CpeacTs M3MepeHWiA B LEenAX MOATBepXAeHUA
nosepku nepegaloTca B deaepanbHblil WHOPMALMOHHBI oHA Nno obecneyeHnio eAuHCTBa
uamepeHwit. Mo 3asBneHvio Bnagensua CpeacTs W3MepeHui unu nuua, NpeacTaBuMBLUEro WX Ha
noeepky, C Yy4eTom TpeboBaHWiA MEeTOAUK NOBEPKU aKKpeauTOBaHHOe Ha MoBepKy Iuuo,
NpOBOAMBLUEE MOBEPKY, B Cry4ae NONoXMUTENbHbIX pesynbTaToB NOBEPKK BblAaeT CBMAETENbCTBa O

noBepke.
Mpw OTPULIATENBHBIX Pe3ynbTaTax Nosepki 0pOPMAIOT U3BELUEHNE 0 HENpUrogHoOCTH
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12.2 K cBMaeTensCcTBy 0 NOBEPKE NPUKNaabiBatoT:
a) rpagyvpoBOYHYI0 Tabnuuy;
6) NPOTOKON U3MEPEHUIA.
®opMa NpoTOoKONa U3MepPeHuii NpuBeaAeHa B NPUNOXeHUH A.
12.3 dopma TWUTYNLHOrO NUCTa rpagyupoBOYHON Tabnuusl U dopma rpagyvpoBOYHON
Tabnuubl NnpuseaeHsbl B NpUNoXxeHun b.
12.4 MpoToKoN U3MepeHuiA NoaANUCLIBAET NOBEPUTENb.
12.5 TUTYNbHBIA NUCT W NOCMNEAHIO CTPaHWUy rpagyvpoBoYHOW Tabnuubl noanucbiBaeT
NOBEPUTEND.
12.6 3HaK NoBEpKW HAHOCWUTCA B CBUMAETENLCTBO O MOBEPKE.
12.7 TpapynpoBsouHylo Tabnuuy yTBEPXAAET PYKOBOAUTENb UMM YNOMHOMOYEHHOE NULO
opraHu3auuW, akkpeauToBaHHOW Ha NpaBo NPOBeAEeHUs MOBEPKM.
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MpunoxeHue A
(pekomeHagyemoe)

MPOTOKOJ uamepexun napamerpos ENN-16-2000-1300

Tab6nwuya A1-06wure gaHHbIe

[ara

4Yucno

Mecsay

rog

OcHoBaHWe AnA NPOBEAEHUA NOBEPKU

MepeuyHas, Nnepuoanyeckas, BHeouepeaHas

MNpogomkeHue Tabnuubl A.1

MecTo npoBeAeHWUA NOBEPKK

Cpepncrsa nosepku

OkoH4aHue Tabnuupl A.1

HaumeHoBaHue
CokpalueHue Homep
Tabnuua A.2-W3mepeHus nepen ckaHMpoBaHUEM
Temnepatypa  [Temnepatypa MnoTHocTb XpaHUMOA (E;:OBaﬂvaICOTa He, W
Bo3gyxat, °C cTeHku tet, °C DKWAKOCTM Py, KI/M® ] iy
u3MepumenbHO20 J1koKa)

Tabnuuya A3-W3mepeHus npu ckaHUPOBaHUK

Konuuyectso ckaHOB W3HYTPM,

wT

BbicoTa mepTBOi nonoctu hy,,, | BMecTumocTe MepTBOIA NONocTu

MM

3
vM.I‘Iu M

BHUWUP — punuan oryn «BHUMM wm.[.M.MeHaeneesa»
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Mpunoxexnune b
(pekomeHgyemoe)

dopmMa TUTYNbHOro NUCTa rpagyvpoBOYHOIM Tabnuubl M dopma rpagyvpoBoYHON Tabnuubl

B.1 ®opma TUTYnbHOrO NUCTa rpagyMpoBOYHON Tabnuubl

YTBEPXIAIO

«__» 20_r.

MpanyupoBoyHas Tabnuua
pesepByap ropusoHTaneHsi EM-16-2000-1300

Onpepnenexne BMECTUMOCTH 3NE@KTPOHHO-ONTUYECKUM METOAOM
EM-16-2000-1300 Ne

Opraxuzaums

AaHHble npuBeaeHsI k TemMnepaTtype +20 °C

MNpeaens! AonyckaeMoi OTHOCUTENbHOM MOrPELUHOCTY BMECTUMOCTY: + 0,25%

Cpok o4epeaHoit noesepku

Moseputens

noanuce

AOMKHOCTb, MHKMUWANBI, hamunns
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B.2 ®opma rpagyvpoBoyHOi Tabnuuel pesepseyapa

Opranusauus

Pesepsyap Ne

B.2.1 ®opma rpagyvpoBoYHOiA Tabnuubl pesepsyapa

Ta6nuya B.2 -lMocaHTMeTpoBas BMECTUMOCTL pe3epsyapa

KoadbpuymenT KoachcpuumeHt
YpoBseHb % iy YposeHb 3
BmectumocTs, M BMECTUMOCTH, BmectumocTs, M BMECTUMOCTH,
HanonHeHus, cMm st HanonNHeHWA, CM o
M

BHUWP — counuan Oryn «BHUAM um.1.U.Meraeneesa»
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MpunoxexHue B
(oBszaTensHoe)

Anroputm 06paboTku pe3ynbTaToB U3MEpPeHUH Npu NpUMEeHeHun ckaHepa
1 YHKUMOHaNbHbIe Tpe6GoBaHMA K nporpaMMHomMy obecneuenuto (MO)

CkaHep

Ynpasnsiowee MNO:

- 3afaHve paspelleHWs CKaHWPOBAaHWA, CEKTOpa CKaHMPOBaHWA NyTEM BU3yanbHoro Bbibopa
0OBEKTOB, pexnma ckaHUpoBaHus, pexvuma paboTbl LMhPOBOA Kamepsi;

- BU3yanusauus CKaHoB B peXUMe peanbHOoro BpeMeHu;

- KOHTPONb NONy4YaeMbIX Pe3ynbLTaToB;

- KanubpoBka W TECTWPOBaHWE CKaHEpPa; BbIABMEHUE BO3MOXHbIX HEWCNPaBHOCTEW: YYer
owuBoK, CBA3aHHbIX C BIIMAHMEM BHELUHUX YCIOBUIA OKPYXaloLLei cpeabl;

- 3KCMOPT pe3ynbTaToB CKAHUPOBAHUA

/\

NO ansa cozpaHus eauHOM
TOYEeYHOW Moaenu
- BHELLHEEe OPUEHTUPOBaHWEe CKaHOB; - BHELLHee OPUEHTUPOBaHWE CKaHOB;
- 06begnHeHne ckaHoB; - 06BbEANHEHNE CKAHOB!

- CEerMeHTUpoBaHWe U pa3spexeHue "
TOYEYHOI MoAENM: - CEerMeHTUPOBaHME U pa3peXxeHue ToYe4YHOMN

- KomnnekcHoe MO

- BU3yanusauuna ToYe4YHOW Moaenu; moenu,
- SKCNOPT A@HHbIX - BU3yanusauvs TO4eYHON MOAEenH;
* - CO3aHne TOYeYHOW Mogenu;
MO Ans nocTpoeHus TpEXMepHOH - NOCTPOEHNE TPEXMEPHOW MOAENM;
moAaenu - BU3yanusaums NOCTPOEHHOW Mogenu

= co3gaHve M3 Maccmea TOYEK

HeperynspHoM TPWUAHIYNSALUMOHHON ceTy - u3mMepeHue obvema Ha pa3nu4yHbIX

(TIN) » NURBS-noBepxHocTH; YPOBHSAX;

- Co3faHWe Moenu OTCKaHWPOBaHHOMo 3KCMOPT AaHHbIX
00beKkTa C NOMOLLbID reoMEeTPUYECKNX

NPYUMWUTUBOB;

- NpohUNMpoBaHue;

- NpoBeAeHWe U3MepeHud  (4nwuH,
AVameTpos, nnowjagen u obéma);
- BU3yanusauua NOCTPOeHHON Mogenu;

- IKCNOPT AaHHbIX

MO cdopmuposanus

rpagyvwpoBOYHOM Tabnuubi
- BBeJEHMEe MNONpaBOK K 3HA4YEHWSM BMECTUMOCTM OT
TEeMNepaTypHOro paclUMpeHnsi CTEHOK pe3epBeyapa:;
- BBEAEHWEe MOonpaBOK K 3HaYEeHUSIM BMECTUMOCTU 3a CHeT
AedopmMaummn CTEHOK OT U3bbITOMHOro AaBneHus
- CO3JaH1e U neYaTb rpaayMpoBOYHbIX Tabnuy;
- 3KCNOPT AaHHbIX B UMchpoBOM dopmaTte
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B.1 Onepauuu, BbinonHsemble npu o6paboTke pe3ynbTaToB CKaHUpPOBaHMWSA

Tabnwuya B.1

c

HaumeHoBaHue atana

ObvekT
peanusauuu/pexum/napameTps!

PeaynbTar

Otan 1
- BHEWHEe OPUEHTUPOBAHNE CKaHOB;
- 0bbeanHeHne cKaHoB;

MO pans cospaHus eguHow
TO4Ye4YHON Mopenu

Ay Yo: o) ik

Pyul et

A0, Yy 25

Otan 2

- CEerMeHTUpoBaHve W pa3spexeHue
TOYEYHOW Mogenu;

- BU3yanusauusa To9Ye4Hon moaenu

MO pans cospavus eguHon
TOYEeYHON Moaenu

AolXo: Yo, Zp)

Jran 3 MO noctpoeHusi TpéxmepHoin
Cospanve wu3  maccuea  Touek |mMogenw/3D MoaenupoBaHue
HeperynspHomn TPUaHIYNALUNOHHON

cetu (TIN) n NURBS-nosepxHocTu

BHUWP — counuan oryn «BHUUAM um.[1. 1. Mengeneesa»
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npogomkexue Tabnuubl B.1

Jtan 4 no nocTpoeHuA IE5KE KOCOHUA O0HRIKL
1) TMocTpoeHne nnockocTv A, npoxoaswien | TpéxmepHon moaenu/3D apyaom pynemwy A, Y. 2,/
yepe3 TOuYKy KacaHua obevailku pesepsyapa | MmoaenupoBaHue
rpy3omM pyneTkn no Hopmanu K NpoAorbHOW
ocuv pesepeyapa.
2) OnpepeneHve KoopAuHaTbl TOYKWU KacaHwuA
CTEeHKWU rpy30M pyneTKu A,,()q,p Y Zﬂ)
Jran 5 } no _ MocTpoeHus —————
MocTpoeHne  ropu3OHTanNbLHOW  MMIOCKOCTW | TpéxmepHon mopenwn/3D aoyaom pyremwu A, X, Y, Z2,)
Hayana oTcyeTa, NPOXOoAsALWEen Yepes TouKy | MoaenupoBaHue .
kacaHus obedvaikm pesepByapa rpysom i
pyneTku
2 28 . «;‘K oy
N PAOCKOCTIE
HAYaAAa omcyema
X
Ortan 6 no NOCTPOEHUsI
1) [MocTpoeHne ropu3oHTanbHbIX CeKywux | TpéxmepHon wmopenu/3D
nnockoctew ¢ warom 10 mm (1 cM) HaunHas oT | MogenvpoBaHue/cekyLas
NMOCKOCTU Havyana oTcyeTa, NNOCKOCTb/BblMMCNEHNE
2) Bblucnenms o6bemoB, orpaHUdeHHbIX | obbema

HWKkHe  obpaaylowen
CEeKyLMMU NNOCKOCTAMM

pesepeyapa M

BHUWUP - dounuan oYM «BHUAM vm.[1. U.Menpeneesa»
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oKoH4yaHue Tabnuupl B.1

Oran7
MpuBeaeHWe NOCAHTUMETPOBOW BMECTUMOCTY
k craHaapTHoi Temnepatype 20 °C unm 15 °C

dopmynel (B.2) nnu
(B.3) cooTBETCTBEHHO

3HayeHWe nonpasku OT TEMMOBOro pPaCWUMPEHUs CTEHOK
BMECTVMOCTM NpW CTaH4APTHOIR Temneparype

K

OTtan 8
dopMUpoBaHUE TPaAyMPOBOYHON Tabnuubl
NpOTOKOMa N3mMepeHwit

MO dopmupoBaHua
rpagyvpoBOYHON
Tabnuubl

OdopmnieHHass  rpagyvpoBoyHas Tabnuua € MPOTOKONOM

namepeHui

B.2 BbiuucneHue BMEeCTUMOCTH pe3epByapa, NpuBeAeHHbIX K CTaHAAPTHbIM TeMnepatypam 15 °C unu 20 °C
B.2.1 Monpaeky Ha TemnepaTypHOe pacluMpeHWe CTEHOK pe3epByapa K 3Ha4eHus BMECTUMOCTU pe3epByapa, BblducneHHble no B.1

BbIMMCNAIOT No dopmyne

V=V-K,

rae K; — nonpasoyHbli k03P PULMEHT, YUUTLIBAIOLMIA BNMAHME TeMNepaTypbl CTEHKU NOAca Ha BMECTUMOCTD, 1/°C.

BenuunHy K;:

a) Npv NPUBEAEHUN 3HAYEHWUA BMECTUMOCTH K craHpgapTHoit Temnepatype 20 °C  BenuunHy K ,' BbIMMCNAOT No popmyne

K =[1+305(20-T,) |

6) NpU NpUBEAEHWN 3HAYEHWA BMECTUMOCTH K CTaHAapTHOW Temneparype 15°C BenuuuHy K ," BbIMMCNAOT No hopmyne

=[1+30,(15-T,) |

rae o — K03thULIMEHT NIMHEAHOrO PacLUMPEHUs (CKaTWsA) MeTanna, U3 KoToporo U3roToBNeH pesepayap. 3HayeHune ero AnA ctanyu MoxXeT BbiTb

NpUHSTO pasHbIM: 12,5 - 10° 1/°C;

Tp — Temnepartypa cTeHku nosca, °C;

20(15) — 3HayeHne cTaHAapTHOW TeMneparypbl, Npu KOTOpOW onpeaeneHa BMECTUMOCTb pe3epByapa B LEnom, ‘G

BHUWUP — punmnan oryn «BHUAM um.[1.1.MeHpeneesa»
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B.3 MorpewHocTL onpeaeneHns BMeCTUMOCTU pe3epByapa

Mpegensbl Aonyckaemomn norpeLHocTv W3MepeHuit NnapamMeTpoB pe3epsyapa, npuseseHb! B Tabnuue B.2.
Ta6nuuya B.2 - MNpegenbl gonyckaemon NOrpeLHocTy n3MepeHuih napaMeTpoB pesepeyapa

HaumeHoBaHue napameTpa Mpenernbl AonyckaeMoii NOrpeLLHOCTM U3MEPEeHNIn NapameTpos pesepseyapa

BHyTpeHHee ceverue, % +0,13
[nuHa pe3epsyapa, % + 0,15
KoopauHaTa To4KM u3MmepeHus 6a30B0OW BbICOTbI, MM +3

Mpu cobrnioaeHun, ykasaHHbIx B Tabnuue B.2, npeaenos AonycKkaeMoil NOorpeluHoCcT U3SMEPEHUiA, NOrPeLHOCTL BMECTUMOCTV pesepByapa
HaxoawTcs B npeaenax: + 0,25%.
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BUBNTMOIrPA®UA

[1] CkaHep nasepHblii Leica RTC360, peecTp yTBepXaeHHbIX CPeacTs uamepeHnii PUOOEN
Ne 74358-19

[2] CanlluH 1.2.3685-21 IurneHuyeckme HopmaTtuebl U TpeboBaHuA Kk obecneveHuto
BbesonacHocT W (Mnu) OGe3BpeAHOCTM ANA YenoBeka
dakTopoB cpeabl 0buTaHuA
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