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["ocypapcTBeHHas cuctema obecneyeHus eguHCTBa
n3MepeHumn

PesepByapbl cTanbHble BEpTUKanbHbIE LUITMHOPUYECKME
TennounsonuposaHHbie PBC-700.
MeTtoguka nosepku. MM 1294-7-2021 ¢ U3meHeHnem Ne1

1 OBLUUE MNMOJTIOXEHUA

HacTtoswana meToamka pacnpoCTpaHAEeTCA Ha pesepByapbl cTaribHble BepTUKanbHble
uMnuHgpuyeckme TennousonuposaHHble PBC-700, HOMWHaNbHOW BMECTUMOCTbBIO 700 ™3,
pPacronoXeHHble no agpecy: 140501, MockoBckas obnactb, T. JlyxoBuupl,
yn. Kynbbiwesa, 7, AO «TpaHcHedTb - [JuackaH» v npegHasHayYeHHble AnS usaMepeHus obbema
NPOTUBOMOXAPHOW XWUAKOCTU NpU MNpPUEME, a TakKe XpaHEeHUUM W YyCTaHaBnMBaeT MEeTOAUKY
NepBUYHOM, MNEPUOLMNYECKOA W BHeOYepenHOM MOBEPOK reoMeTpUYeckuM MeToAoM C
NPUMEHEHWEM Nnas3epHOro ckaHepa.

MpocnexuBaeMocTb pes3epByapoB K [0OcCyaapCTBEHHOMY MEPBUYHOMY creuuanbHoMy
3TanoHy eavHuupbl anvHel M3T 199-2018 u k N'ocyaapcTBEHHOMY MEPBUYHOMY 3TanoHy eauHWULb
ANvHbl — meTpa 3T 2-2021 obecneunBaeTcs B COOTBETCTBUMN C [OCyaapCTBEHHOW NOBEPOYHOM
CXEMOW ONs CPeACTB U3MEPEHMI Macchbl U oBbema >XUOKOCTU B MNOTOKe, oObema >XMAKOCTU U
BMECTMMOCTU MNpPU CTaTUYECKUX WU3MEPEHUSX, MacCoOBOro M OOBLEMHOrO pPacXxofoB >KUAKOCTU
(MpwunoxeHne B yacTb 3), yTeepxaeHHon [Mpukazom PefepanbHOro areHTCTea no TeXHUYecKomy
perynuposaHuio n metponorun ot 7 dpespans 2018 roga Ne 256.

(MU3meHeHHan peaakuua, uam.Ne1)

2 HOPMATUBHbIE CCbIJIKA

B HacTosLLeNn METOAMNKE NCMONb30BaHbl CChINKX Ha crieayLwine ctaHaapThbl:

FOCT 12.0.004-2015 Cuctema crangaptoB 6esonacHoctu Tpyaa. OpraHusauus
o0by4eHuns BesonacHocTy Tpyaa. ObLwme nonoxxeHus

rOCT 12.1.005-88 Cucrema craHgapTtoB GesonacHocty Tpyaa. Obwue caHuTapHoO-
rurueHnyeckmne TpebosaHns K Bo3ayxy paboyeit 30HbI

FOCT 12.4.087-84 Cuctema crtaHgaptoB 6esonacHoctv Tpyaa. CTpouTenbcTBO.
Kacku ctpouTtenbHble. TeXHNYECKUe yCrosus

FOCT 12.4.137-2001 O6yBb cneunanbHas ¢ BEPXOM M3 KOXW ANs 3awuTbl OT HedTH,
HedTENPOOYKTOB, KWCIOT, wenoyen, HETOKCUYHON u
B3PbIBOOMACHOW NbIN. TEXHNYECKME YCrOBUSA

[OCT 12.4.310-2016 Cucrema CTaHOapToB ©esonacHocTn TpyAa. Opexpa
creuunanbHas ons 3awuTbl paboTarwmux OT BO3AENCTBUA HedTH,
HedTenponykToB. TexHudeckne TpebosaHus

FOCT 28243-96 MupomeTpbl. ObLme TexHNYeckue TpeboBaHusA

FOCT 7502-98 PyneTku nameputenbHble MeTannuyeckme. TexHu4eckne ycrnoBus



3 NEPEYEHb OMNEPALIUA NMOBEPKU

3.1 lMpn BLINOMHEHUN WU3MEPEHUN TFEOMETPUYECKUX MapaMeTpoB BHYTPEHHEN MOMOCTU
pesepByapa BbINOMHAKT onepaunuy, ykasaHHble B Tabnuvue 1.
Tabnunya 1

HavmeHoBaHve onepauuu MepBrYHas nosepka lMNepuoanyeckas nosepka
BHeLWHu ocMoTp Ja Ja
N3mepeHue 6asoBoit BbICOTbI

Aa Oa
pesepsyapa
CkaHupoBaHMEe BHYTPEHHEW MOSIOCTU Ma Ma
pesepsyapa

4 TPEBOBAHUA K YCNOBUAM NMPOBEAEHUA NOBEPKU

Mpw npoBeaeHUU NoBepkU cobnogaoT crieayoLlme yCrnoBus.

4.1 TemnepaTtypa OKPY>KAOLLETO BOSOYXA ... . vnuenenieeneaennannns oT-5°C po +35 °C.

4.2 ATMOCHEPHOE AABMEHUE. .. ...inin it et ittt e eaeneneneas ot 84,0 no 106,7 klMa.

4.3 Pesepsyap npwu nosepke OOMMKeH ObiTb NOPOXHUM.

4.4 BHYTpeHHsA NOBEPXHOCTb pes3epByapa JAo/MkHa ObiTb oyuvlieHa [0 COCTOsHUSA,
NO3BOSAKLLEro NPoBoAUTE U3MEPEHUS.

4.5 NMpepenbHo gonyctumas koHueHTpauusa (MOK) BpegHbix napoB v rasoB B BO3AyXe,
n3MepeHHasi rasoaHanmsaTopoM BONU3u Unun BHyTpU pesepayapa Ha BbicoTe 2000 MM, He JOrmKHa
npesbiwaTte MNOK, onpeaeneHHon no NOCT 12.1.005 n cooTBeTCcTBOBaTL CaHUTapPHbLIM Npasunam
CaHllnH 1.2.3685-21.

5 TPEBOBAHUA K CNELUMAITUCTAM, OCYLLECTBIAIOLWXM NOBEPKY

5.1 NamepeHunss napameTpoB Npu MNOBEpPKE pesepByapa NpOBOAMT rpynna nuy (He meHee
OBYX 4erioBeK), BKMYasi He MeHee OAHOro cneuuanucra, npolwegwero Kypcbl MOBbIWEHUS
KBanudmukaumn.

5.2 (UcknroyeH, nam.Ne1).

5.3 K npoBegeHuto paboT pgonyckawTca nuua, W3yYMBLUME HAacCTOALLYIO METOAMKY,
TEXHUYECKYK OOKYMEHTaLMo Ha pesepByap U ero KOHCTPYKUMIO U MpolleAlnX WHCTPYKTax Mo
©esonacHocTn Tpyaa B cootBeTcTBum ¢ FOCT 12.0.004.

5.4 Jlvua, nposogswme paboTbl, ncnonb3yoT cneyoaexay no NOCT 12.4.310, cneuobysb
no FOCT 12.4.137, ctpoutenbHyto kacky no FOCT 12.4.087.

5.5 Mpu HeobxoguUMOCTU ANA AOMOSTHATENBHOrO OCBELLEHMS NPU NPOBEAEHUN U3MEPEHUIA
napameTpoB pe3epByapa NPUMEHSIOT NEPEHOCHbIE CBETUITbHUKN.

5.6 lMepen Havanom paboT NPOBEPSAIOT WCMPaBHOCTb NECTHWULU, Mepun U NoMocToB C
orpakaeHusMu.

6 METPOJIOT'MYECKUE U TEXHUYECKUE TPEBOBAHUA K CPEACTBAM NOBEPKU

MpumeHsieMble NpW MOBEpPKE CpeacTBa M3MEPeHWA [OomkHbl OblTb  MOBEpPeHbl WU
obecreunBatb npedenb [AONycKaeMoOW MOrpelwHocT W3MepeHuin napamMeTpoB pesepByapa,
npuBeaeHHbIe B Tabnuue 2.



Tabnwuuya 2

HavnmeHoBaHue napamMeTpa

Mpenenbl gonyckaeMomn NorpeLHoOCTN N3MEPEHUIA
napameTpoB pe3epByapoB

BHyTpeHHee ceyeHue, % 0,13
AnvHa pesepeyapa, % + 0,15
KoopguHata TO4YkM u3MepeHuss 6asoBon +3
BbICOTbI, MM

Mpu cobniogeHun, ykasaHHbIX B Tabnuue 2, nNpegenos LOMNycKaemMowW NOrpeLlHocTy
NU3MepeHUI NorpeLlHOCT BMECTUMOCTU pe3epByapa Haxogutea B npegenax: = 0,20 %.

Mpu nposBeaeHWM NOBEPKU pe3epByapoB AOIMKHbI NMPUMEHATLCA Cneayrolne OCHOBHbIE U
BCroMoraTesibHble CpeacTea NoBEpKU, NpuBeAeHHbIE B Tabnuue 3.

Tabnwunuya 3
HaumeHoBaHwue cpeacTea HanmeHoBaHue xapaKkTepucTuku
——" 3Ha4eHue
OcHoBHble cpeacTBa NoBepKu

CkaHep  nasepHbin Leica | AnanasoH U3MepeHUs yrmos:

RTC360 — rOpU3OHTanbHbIX, rpaj ot 0 go 360
— BEpTUKanbHbIX, rpaj, 150
— PacCTOSHWIA, M or 0,5 80 130

[onyckaemas cpefaHsas KBagpartuyeckas
NorpeLlHOCTb U3MEPEHUIA PACCTOSHUA, MM

+2-(1+10-10°-D)

MpaHuvubl  gonyckaemor  abconoTHOM
NOrpeLUHOCTU U3MEPEHUIA YroB, +36
PyneTka nameputensHas HomMuHanbHas onvHa Wwkansl pyneTky, M 30

meTannuyeckas Tuna P30H2I

[onyckaemoe OTKITOHEHUe
AENCTBUTENBbHOW ANVHbLI UHTEPBAoB
LUKan pyneTok OT HAHECEHHOW Ha LKane
npv TEMNEpPAaTYpPE OKpY>KatoLlen cpeabl
20 °C, MM, He Bonee

+ (0,30 + 0,15(L-1))

BcnomoraTenbHble cpeacTBa NOBEPKU U 06opyaoBaHne

TepmomeTp nHdpaKpacHbI
Testo 830-T2, °C

[dnana3oH namepsieMbix Temnepartyp no
UHMpakpacHomMmy kaHany, °C

ot -30 go +400

Mpenensl JJ,OI'IyCKaeMOIZ norpewHoCTn no

WHpakpacHomy KaHany, °C +1,5
AHanusaTop-TevenckaTenb Mpepenbi Aonyckaemoim OCHOBHOW
AHT-3M OTHOCUTESNBbHOW norpelwHocTu, % +25

Mapkun, nuctel doopmata A4 ¢
KOHTPACTHbIM  U306paxeHuem

(puc. 1).




PucyHok 1 — lMNpumep nsobpaxkeHns Mapku.

[onyckaeTcs NnPUMEHEHNE aHalnornM4yHbIX cpencte NOBEPKU, obecneyunBaroLmx
onpeferieHne MeTPOIOrMYECKUX XapaKTepUCTUK noBepAeMblX CpeacTs VI3MepeHMVI o] Tpe6yeM017|
TOYHOCTbHO.

7 TPEBOBAHUA MO OBECMNEYEHUIO BE3OMACHOCTU NPOBEAEHUA NOBEPKU

K pabote no npoBedeHWO MNOBEPKA pe3epByapa CTanbHOro  BEpPTUKaIbHOro
LUMNTMHOPWYECKOro  Tennou3onMpoBaHHOro AorfyckawTcs nuua, npowepwme obydeHne w
aTTecToBaHHble no 6e3onacHocTu Tpyaa B cootBeTcTBUM ¢ TOCT 12.0.004.

lMoseputenb nepen Hayanom nposefdeHWs paboT AOMKEH U3YyYUTb MNOpsiAoK paboTbl C
npuMeHseMbIM Npu nosepke obopyaoBaHNEM.

lMpu npoBeaeHWM NOBEPKM C LENbK COXPAHEHUS XU3HU U 300pPOBbA MOBepuUTenel,
npegenbHo gonyctumas koHueHTpauus (MOK) speaHbix napos v rasoB B BO3AYyXE, M3MEpEeHHas
razoaHanusatopom B6nu3u unu BHyTpU pesepeyapa Ha BbicoTe 2000 MM, HE [OMKHA NpeBbIWaTh
MAK, onpegenexHon no FOCT 12.1.005-88 n cooTBeTcTBOBaTb CaHUTapHLIM Npasunam CanlluH
1.2.3685-21. [2].

8 BHELLIHUA OCMOTP

8.1 lNpu BHeLWHeM OCMOTpPE pe3epByapa NpoBEPSIOT:

- COOTBETCTBME KOHCTPYKUMU U BHYTPEHHUX AeTanen pesepByapa TEXHUYECKON
AOKyMeHTauumu,

- UICNPaBHOCTb NECTHUL U Nepwun;

- YACTOTY BHYTPEHHEN NOBEPXHOCTU PE3EPBYapOB.

8.2 OnpepgensalT nepeyeHb BHYTPEHHUX AeTanen, obopyaoBaHUsA, BNUAIOWNUX Ha
BMECTMMOCTb pe3epByapa.

8.3 PUKCUPYIOT MENOoM TOYKY KacaHus AHULLa rPy3OM PYJIETKA U yCTaHaBnuBalT B HEWN
Mapky.

8.4 B pesynbTaTe BHELLUHEro OCMOTpa NoBepuTenb NPUHUMAET peLLeHne MNo NpoBeAEeHUIo
OanbHEWLLER NOBEPKM WU YCTPAHEHUIO BbISBNEHHbIX AedeKToB A0 NpoBeAeHUs nosepku. B
crnyyan HEBO3MOXHOCTM yCTPaHEHMA AedeKTOB NPOBEAEHME NOBEPKN NpeKpaLlaeTcs.

9 NOArOTOBKA K MOBEPKE

9.1 Npun NnoaroToBKe K NOBEPKE NPOBOAAT crieayouime paboTbi:
- M3y4alwT TEeXHUYECKYld [AOKYMEHTauui Ha pesepByap, pabouve 3TanoHsl W
BCMoMoOraTernbHble CPEeAcTBa;



- MOAroTaBfMBaT UX, COrMAacHO TEXHUYECKOW OOKYMEHTaUUW Ha HUX, YTBEPXKOAEHHOW B
YyCTaHOBIIEHHOM MOPSAAKE;

- U3MEPAIOT TemnepaTypy BHYTPEHHEN NoBepXHOCTW obevailku pesepByapa C MOMOLLbIO
TEpMOMETpPa UHPaKPaCHOro;

- U3MEPSAIOT NEPEHOCHbIM ra3oaHanM3aTopoM COCTOSIHUE BO3AyXa BHYTpW pesepByapa.

9.2 PesynbTaTbl U3MEPEHU BHOCAT B NPOTOKON, hopma KOTOpOro npueeaeHa B tTabnuue
b.2 (npunoxeHwe b).

9.3 lNpu nposeneHUn nepvoavYeEckon (BHeodYepeaHoW) MOBEPKW MomnyyalT crnegylowme
AOKYMEHTbI, BblAaHHbIE COOTBETCTBYOLWMUMM cnyxBamn Bnagenbua pesepsyapa:

- aKT Ha 3a4MCTKy pe3epByapa;

- HapsA-4oNycK Ha npoBeAeHne pPaboT C NOBbLILLEHHOW OMacHOCTbIO.

10 ONPEAEJNIEHUE METPOJIOTMYECKUX XAPAKTEPUCTUK PESEPBYAPA

10.1 U3mepeHusi 6a3oBOM BbICOThHI pe3epByapa

10.1.1 Basosyto BbICOTY pesepByapa Hg M3MEPAIOT U3MEPUTENbHO PYNETKON C rpy3oM He

MeHee AByX pa3. PacxoxgeHue Mexay pesynbTatamy OBYX U3MEPEHU He OOSMKHO MpeBbilaTb
Bornee 2 mm (npunoxeHue A, pucyHok A.1).

10.1.2 Pe3ynbTaTbl U3MepeHuii 623080t BbICOTbI Hg BHOCAT B MPOTOKOS, hopma KOToporo

npuseaeHa B npunoxexHuun b (tabnuua b.3).

10.1.3 BasoByl BbICOTY U3MEPSAIOT €XerogHo. ExerogHble namepeHns 6as3oBOW BbICOTbI
pesepByapa MPOBOAWUT KOMUCCUSA, Ha3Ha4YeHHas MpPUKa3oM pyKOBOAUTENS nNpPeanpuaTua -
Bnagenbla pesepsyapa, B COCTaB KOTOPOWA AOMMKeH ObITb BKIIOMEH crieuuanucT, npolueaLuuvi
KypCbl NOBbILLEHMA KBanudurKkaLum no rnosepke u kanmbposke pesepsyapa.

Mpu exerogHbIX M3MepeHusx Ga3oBor BbICOTbI pe3epByapa pesepByap MOXeET ObiTb
HamnoJITHEeH 4O NPOW3BOSIbHOMO YPOBHS.

PesynbTtaTt nsmepeHuin 6a3oBOM BbICOTbI pe3epByapa He AOMMKeH OoTfivMyaTbCs OT ee
3HaYeHMs, yKasaHHOro B NPOTOKOME NOBEPKM pe3epByapa, bonee yem Ha 0,1 %.

PesynbTtatbl u3MepeHuin ©6a30Boi BbICOTbI OMOPMMAIT akToMm, dopma KOoToporo
npuBeaeHa B Npunoxenun B.

10.1.4 MNpu n3meHeHUn 6a30BON BbICOTbI MO CPABHEHWNIO C €€ 3HA4YEeHWEM, YCTaHOBMNEHHbIM
npw noeepke pesepsyapa, 6onee yem Ha 0,1 % ycTaHaBnMBalT NPUYMHY U yCTpaHsoT ee. pu
OTCYTCTBUM BO3MOXXHOCTU YCTPaAHEHNA NPUYNHBI NPOBOAAT BHEOYEPEOHYIO MOBEPKY pe3epsyapa.

10.2 CkaHupoBaHue BHYTPEeHHEN NOSIOCTU pe3epByapa

Mpyv npoBedeHWM CKaHUPOBaHWA BHYTPEHHEN MOBEPXHOCTM pes3epsByapa nNpoBOAAT
crnepyroume onepauumu.

10.2.1 TMMoaroTaBnuBaloT ckaHep K paboTe B COOTBETCTBMM C TpeboBaHWsAMU €ro
TEXHUYECKON LOKYMEHTaUUN.

10.2.2 OnpepensitoT HeoOX0AMMOE KOMWYECTBO CTaHUMWA CKaHMpPOBaHWA W MECTO UX
pacnonoxeHus, obecneymBaroLLMX UCKITIOYEHNE HE NPOCKAHMPOBAHHOIO NPOCTPaHCTBa (TeHEN).

KonuyecTBo cTaHUuin AOMKHO ObiTb HE MEHEE TpeX.

10.2.3 CkaHupoBaHWe NPOBOAAT MOCMEeAoBaTENbHO C KaXQon cTaHuuu (NpunoxeHue A,
pucyHok A.2) B pexume kpyrosoro o63opa (360°). [InckpeTHOCTb CKaHMPOBaHUA yCTaHaBNIMBaOT B
npenenax: ot 3 40 5 MMm.



10.2.4 Onepauunn ckaHMPOBaHNA U B3aUMHOM NPUBA3KU CTaHLUMIA NPOBOAST B COOTBETCTBUM
C TpeboBaHMAMMN TEXHUYECKOW AOKYMEHTALUMM Ha Npubop.

PesynbTaTbl M3MEpeHW’ aBTOMaTU4YECKM UKCUPYIOTCA U 3anucbiBalOTCA B MNaMsATU
npoLieccopa ckaHepa B 3apaHee chopMUpoBaHHoOM daiine.

10.3 O6paboTka pe3ynbTaToB MU3MEPEHUNA U COCTaBIIEHUE rPaAyMpPOBOYHON TabnuubI
10.3.1 O6paboTky pesynbTaToB W3MEPEHWA NPV MOBEPKE MNPOBOAAT B COOTBETCTBUMU C
npunoxexHuvem [.

10.3.2 T'papyvpoBouHylo Tabnuuy cocTaBnsloT, ¢ warom AH, = 1 cM unu warom
AH, =1 Mm (Npy HeobGXOAMMOCTM MO COrnacoBaHUio ¢ 3akasuuMKoM), Ha4YMHasi C WUCXOAHOro

YPOBHSI (YPOBHSl, COOTBETCTBYIOLLEro BbICOTE «MepTBOi» nonoctu H,,;) w Ao npepenbHoro

YPOBHS Hp, , PABHOIO CyMMapHOV BbICOTE NOSICOB pe3epByapa.

10.3.3 K 3HayeHuAM nocaHTUMETPOBOM BMECTUMOCTU BHOCAT MONpaBKy Ha TeMNepaTypHoe
paclunpeHue obevaiiky pesepByapa B 3aBUCUMOCTU OT TemnepaTypbl npuseaeHns (20 °C wnn 15
°C) c yyeTtom chopmyn (O.1) unm (.2), COOTBETCTBEHHO.

3HayeHNe CTaHOapTHOW TemnepaTypbl, KOTOPOMY COOTBETCTBYET rpagyvMpoBOYHas
Tabnuua, ykasbiBaeTCcsa Ha €€ TUTYNIbHOM NUCTE.

10.3.4 PacyéTt poBepuTenbHbIX rPaHuL, NMOrpeLHOCTU pe3ynbTaToB onpeaeneHns obbéma
(BMecTUMOCTH).

10.3.4.1 [JoBepuTenbHas rpaHuLa cryyamHom norpeLLlHocTu

[oBepuTeNbHYK rpaHnLy CryYamHOW MOrpewwHocT pesynbTata uaMmepeHun obbéma
(BMEcTMMOCTHN) Ha 3a4,aHHOM YpoBHE, M3, onpegenstoT no dopmyne (1):

eP) =2Zp;2- SV, (1)
roe

Zy/, — PI2 Touka HopMupoBaHHOW yHkUMK Jlannaca, oTeevatowas seposTHocTy P. Mpu

BblIGpaHHO AOBEPUTENBHON BEPOATHOCTM P = 0,95 NpUHUMaloT Z, , = 2;

S(V;) — cymmapHoe cpefHee KBagpaTuyHoe OTKNoHeHue (ganee — CKO) mnamepenui
o6bEMa (BMecTumocTu), M3, 4N i-ro cpesa pesepeyapa, BbIYUCNAT o dopmyne (2):

SV = \/ch=1(SYk)2(1 + 3alt — 20])?, (2)

roe

Sy, — CKO un3mepeHuit o6bEéma, CooTBETCTBYOWMNA Y;_ /2 —nonoBuHe o6bEMa «KonbLa»
obnaka To4ek BbicoTOM 1 cM. OTO 3HaYeHWE onpeaenseTcs asTomaTnyecku cpeacteamm MO Leica
CloudWorx 3DReshaper;

a — KO3 u1LUMEHTa TENMOBOro paclUMpeHns MaTepuana cTeHok pesepsyapa, °C™';

t — 3Ha4YeHue TemnepaTtypbl, M3MEPEHHOW NMMPOMETPOM, NpWU KOTopoin nposoaunoce 3D-
CKaHupoBaHwue pesepsyapa, °C;

H) — war rpagynpoBku

10.3.4.2 [loBepuTenbHas rpaHuLia HENCKITIOYEHHON cMCTEMaTMYECKO NOrpeLLlHOCTH

OoeeputencHyto rpanudy HCIT pesynbTata usamepeHuss obbéma (BMECTUMOCTW) Ha
3a4aHHOM YpOoBHe, M°, oS i-ro cpesa pesepByapa, onpegensoT no dpopmyne (3):



O(P) = k/[S;(1 + 3a|t — 20]) - H)]? + (3aV;4t)? , (3)
roe

k — nonpasoy4HbIn KoaddurumneHT. Mpn BbIGpaHHOW AOBEPUTENBHON BEPOATHOCTU P = 0,95
npuHUMmarT k = 1,1;

S; — nnowjaab ceyeHuss pesepByapa Ha i-TOM YpoBHe, M?;

H — BbIcoTa, cooTtBeTcTBYOWan 0,001 m;

a — KoadmLUmneHTa TENMOBOro pacluMpeHnsi matepuana CTeHok pesepsyapa, °C™;

At — npepenbl gornyckaemon abcomnioTHOW MOrpellHoOCTU W3MEPEHU TemnepaTypsbl,
3HayeHne OepeTca W3 cBMAETENbCTBA O TOBEPKE CPeACTBA W3MEPEHWI TemnepaTypbl
(TepmomeTpa, nnpomeTpa), °C;

V; — 3Ha4yeHue 06bEMma XUAKOCTM Ha BbIYUCNSIEMOM YPOBHE, M2,

Koppekunsi 4oBEepUTENbHON rpaHnLbl Criy4aiHOW NOrpeLuHocTy

Ecnu %<0,8, To HCIl npeHebperaloT M B KayecTBe [OBEPUTENBHON rpaHULbI

MOrpeLlHoCcTM pesynbTata W3MEpeHUn o6bEéma (BMECTUMOCTW) MNPUHUMAKT [AOBEPUTENbHbIE
rpaHvLbl  CryvalHbIX MOrpellHOCTEN U3MEpeHUn oObEéma (BMeCcTUMOCTW), M3, KOoTopble
onpegensioT no opmyne (4):

AP = ¢(P) (4)
roe
e(P) — poBepuTenbHbIE rpaHUUbl Cry4anHOW MOrpelwHoCcT pesynbTata U3MepeHUn
00BEMa (BMECTUMOCTU), M*, BblYUCINEHHbIE Mo dhopmyrne (2).
Ecnn %>8, TO npeHebperalT CnyyYyalHbIMW MOFPELHOCTAMM U B  KadecTBe

AOBEPUTENBLHON rpaHuLbl MOrpelHoCTU pesynbrata WU3MepeHuin obbéma (BMeCTUMOCTM)
npuHumatro poseputenbHble rpaHuubl HCI usmepeHnidi obbéma (BMECTUMOCTW), M3, KOTOpble
onpegensoT no dopmyne (5):

A(P) = 6(P) (5)
roe
O (P) — posepuTtenbHble rpaHuubl HCI pesynbtata nsmepeHun o6béma (BMeCTUMOCTH),
M3, Bbl4UCIEHHBbIE 1Mo copmyrne (3).

Ecrim 0,8 <22 <8 10 foBEpUTENbHYIO rPaHuLy MOrPELUHOCTU pesyrnbTaTa M3MepeHuil
SV)

o6béma (BMECTMMOCTU) Ha 3a4aHHOM YPOBHE, M3, BbIMUCNAT no dopmyne (6):

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

roe

K — Ko3(hMUMEHT, 3HAYEHNE KOTOPOro Ans LOBepuTernbHOW cocTtasnswowen P = 0,95
npuHUMaKT paBHbiM 0,76;

e(P) — poBepuTenbHas rpaHULa CriyYalHOW MOrpelHoCT pesynbrarta U3MepeHuin
ob6béma (BMECTMMOCTH), M?;

©O(P) — posepuTtenbHas rpaHuga HCIT  pesynbTata u3MepeHurn  ob6bEMa
(BMeCTUMOCTH), M3,



[loBepuTenbHy rpaHuly OTHOCUTENbBHOW MOrpeLHOCTM pesynbTaTta U3MepeHun obbéma
(BMECTMMOCTM) Ha 3afaHHOM YpoBHe, %, BbIYMCNAT no dopmyne (7):

6(P) = 100772,
(7)

roe

A(P) — 3HayeHve L0BepUTENbHON rpaHnLbl MOrpeLlHoCTY pesyrbTaTta usMepeHnii o6béma
(BMEcTMMOCTHN) Ha 3aaHHOM YPOBHE, M?, Bbl4UCNEHHOM no popmyne (4), nubo (5), nnbo (6).

V; — 3HayeHne 06bEMA XMOKOCTU Ha BbIYUCIIAEMOM YPOBHE, M3,

11 NOATBEPXOEHUE COOTBETCTBUA PESEPBYAPA METPOJIOTMYECKUM
TPEBOBAHUAM

O6paboTKky pe3ynbTaToB U3MEPEHUA NPOBOAAT C MOMOLLBK NporpamMmmMHoro obecrneyeHus
Leica CloudWorx 3DReshaper unv aHanorm4Horo nporpammHoro obecneyeHus.

PesepByap COOTBETCTBYET  MeTpofiormdeckum  TpeboBaHWAM, ecnn  3Ha4YeHus
OTHOCUTENbHOW MOrpPEeLHOCT BMECTUMOCTU pes3epsyapa, onpefgerneHHsie rno n. 10 Hactoswen
MeToaukn, He npeBbLIWAT 3Ha4YeHUs npegeria [OnyCckaeMoW OTHOCUTENbHOW MOrpeLlHoCTU
BMECTMMOCTU pe3epByapa, ykasaHHOro B nacropre.

12 O®OPMJIEHUE PE3YJNIbTATOB NOBEPKU

12.1 CBefeHus 0 pesynbTaTax MOBEPKUM CPeACTB U3MEPEHUA B LEensax MNoaTBepXOeHUs
noBepku nepeparTcs B deaepanbHbli MHAOPMaLMOHHbIA oHA no obecnevyeHuio eguHCTBa
nsmepeHuin. Mo 3asiBNeHVIO Bnagenbla CpeacTs U3MEepeHU unu nuua, npeacraBmMBLUEro UX Ha
NoBepKY, C y4yeTom TpeboBaHW/A METOAUK MOBEpPKN aKKpeAUTOBaHHOE Ha MnOoBEepKy nuvuo,
NpoBoOAMBLLEE MOBEPKY, B CryHae MONOXUTENbHbIX pe3ynbTaToB NOBEPKM BblAaeT CBUAETENbCTBA
0 MNoBepKe.

OTpuuaTtenbHble pesynbTaThl NOBEPKU pe3epByapa 0OPMIIAIOTCA COrnacHoO npukasy
MwuHnpomTopra Poccun ot 31.07.2020 Ne 2510.
(U3smeHeHHas pepakuus, usm.Net)
12.2 K cBuMaeTenbLCcTBY O NOBEpPKE NPUKIIaAbIBaoT:
a) rpagyvpoBOYHYO Tabnuuy;
6) NpOTOKON U3MEPEHUIA.

dopma NpoToKoNa UIMEPEHUI NpUBEAEHA B NpunoxeHun b.

12.3 dopma TUTYNbHOrO NUCTa rpagyvpoBOYHON Tabnuupl U cdopma rpagyvpoBOYHON
Tabnuupbl NpuBeaeHbl B npunoxeHum I

12.4 TpoTOKON U3MEPEHUA NOANUCHIBAET NOBEPUTENb.

12.5 TWUTYNbHBIA NUCT U NOCNEAHIO CTPaHULY rpagyvpoBoYHOW Tabnuubl noanucbiBaeT
noeepuTens.

12.6 3HaKk NOBEPKN HAHOCUTCS B CBUOETENBCTBO O MNOBEPKE.

12.7 papgyvpoBoYHyl0 Tabnuuy yTBepaaeT pyKoBOAMTENb UMM YNONTHOMOYEHHOE IvLo
opraHusauuu, akkpeanToBaHHOM Ha NpaBo NPOBEAEHWS NOBEPKMU.
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MpunoxeHue A
(cnpaBo4Hoe)

HamepumensHelt MoKk

 M3MBpUMEbHAS PYAemKa € 2DY30N

o)

e e me—— |
\<
o

|
f, "
“

| MowKa Kacanus huwia 2pyson pynemky-. [kuwe peepbyapa

PucyHok A.1 — Cxema nsmepeHns 6a3oBoii BbICOThbI pe3epByapa 1 3TarloHHOro pacCcTosHNUSA
ypoBHemMepa

oo — i N i M i
N \ A(Xnuge) s Ynnge)s Znnge))

1 — BHYTPEHHAA NONOCTb pe3epByapa; 2 — TOYKa YCTaHOBKN MapK/ B TOUKE KacaHUA AHULLA rpy3omM
pyneTku; 3 — TOYKU CTOSIHUS CTaHUMINA CbEMKN

PucyHok A.2 — Cxema ckaHMpoBaHWs BHYTPEHHEN NonocTy pe3epeyapa
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MpunoxeHue b
(pexomeHayemoe)

NMPOTOKOJ1 nsmepennin napametrpos PBC-700
Tabnwuuya B.1-06uwure gaHHble

Hara
PernctpaumoHHbI Home OcHoBaHue ansa npoBeAeHNsa NOBEPKN
pay P [ dneno mecsy rog A poBeA P
MepBu4yHas, nepmoanyeckas,
BHeoYepegHas
MpopomkeHne Tabnuupl 5.1
MecTo npoBefeHVs NOBEPKM CpeacTtea usmepeHui
OkoH4vyaHue Tabnuubl b.1
HaumeHoBaHue
CokpaleHue Homep

Tabnuuya b.2-W3mepeHns nepeq CKaHNPOBaHUEM

/MM
TemnepatypaTemnepaTtypa |3arasoBaHHOCTb, MNOTHOCTE  XpaHUMOM o
o o 3 3 (BepxHuli cpes
Bosgyxa t, °C |cTeHku tcT, °C  |Mr/m PKUOKOCTU Pycx, KM
usmepumeribHo20
J1I0Ka)

BasoBasi BbicoTa Hs,

Ta6nuuya B.3-TlapameTpbl NoAcoB pesepByapa

Homep nosica

TonwuHa cTeHkn nosca 0,

BbicoTa nosica hui, MM
MM

Tabnuya b.4-V3vepeHusa npu CKaHMpoBaHUM

KonwuyecTtso CKaHoOB
CHapyXxw, Wt

Konuyectso ckaHoB | BeicoTa mMepTBOW | BMecTumocTs MepTBO#A
W3HYTPpW, WT nonocTu Aw.n, MM nonoctu Vi.n, M

JormxkHocTe  JlMyHas nognuck WHuumanel, damunus
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MpunoxeHue B
(pekomeHnayemoe)

dopma aKTa n3amepeHuin 6asosoi BbICOTLI pesepsyapa

YTBEPXIOAKO

AKT
namepeHuii 6a3oBoON BbICOThLI pe3epayapa
OT « » 20 r.

CocTaBneH B TOM, 4YTO KOMUCCUS!, Ha3Ha4YeHHas NMPUKa3omM no

HanmeHoBaHue

, B COCTaBe npeaceaarens

NpeAnpuUsTUS - BNajensua pesepsyapa

N YNeHOoB:

vHULMansl, hamunus vHUYnansl, pamunun

nposena KOHTPOnbHble M3MepeHuMs 6a30BON BbLICOTHI pe3epByapa CTarbHOrO BEPTUKaNbHOro
uMnuHgpuyeckoro tennousonuposaHHoro PBC-700, 3asoackoin Homep Ne

Npy TEMnepaType OKpyXXatoLLiero Bosgyxa °C.

M3mepeHusa nposeaeHbl pyneTkon Tuna Ne CO CPOKOM
OEVCTBUA NOBEPKM A0 «___ » 20__r.

Pes3ynbTaTbl UsMepeHuii npeacTasneHbl B Tabnuue 1.

Tabnwuya 1 B munnumeTtpax
BasoBas BbicoTa pesepsyapa
CpenHee apudmeTnyeckoe 3HayeHne 6a30BO BbICOTHI, YpoBeEHb XUAKOCTU
3Ha4YeHne pes3ynbTaToB ABYX YCTaHOBIEHHOE Npu NoBepKe B pesepsyape
namepeHun (Hs)x pesepsyapa (Hs)n
1 2 3

OTHocuTenbHoe n3MeHeHVe 6a30Bo BLICOTLI pesepByapa s, , %, BbIMUCNAIOT No opmyne

_ (He) ~(Hs)y

O = (o) .100, roe 3Ha4yeHNs BENUYMH (HG)K, (Hﬁ)n' npvBeaeHbl B 1-i, 2-i rpadax.
6/n

BbiBog — TpebyeTcs (He TpebyeTcs) BHEOUYEpPELHAs MOBEPKN pe3epByapa.

MpencepaTens KOMUCCUA

noanuch VHULUMansl, amunus

YneHbl KOMUCCUN:

noanuch nHuumans!, pamunms

noanuce VHUYmansl, pamunus
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MpunoxeHue I
(pekomeHayemoe)

dopma TUTYNBHOrO NUCTa rpafyvpoBoYHON Tabnuupbl 1 opma rpagyvipoBoYHON Tabnuubl
.1 ®opma TUTYNbBHOro NUCTa rpagynpoBoYHON Tabnmubl

YTBEPXJAIO

« » 20_r.

MpagynpoBoyHasa Tabnuua
pes3epByap CTanbHOWN BEPTUKANbHbLIA LUNUHAPUYECKUIA TennonsonmpoBaHHbin PBC-700

OnpeneneHue BMECTUMOCTU 3M1IEKTPOHHO-ONTUYECKUM METOLOM
PBC-700 Ne

OpraHnusauus

[daHHble npuBeaeHbl k TemnepaTtype +20 °C

Mpenenbl fonyckaeMoi OTHOCUMTENbHON NorpeLuHocT BMmectumocTtu: £ 0,20%

Cpok o4yepeHO NOBEPKU

lMNoBeputens

nognucb

LOMKHOCTb, UHWLManNbI, amunus
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.2 ®opma rpagynpoBoYHO Tabnuubl pesepByapa

OpraHuszauus
Pesepsyap Ne

Tabnwuuya N1 -llocaHTUmMeTpoBas BMECTUMOCTb pe3epByapa

YpoBeHb YpoBeHb YpoBeHb YpoBeHb
P BmecTtumo P BmecTtumo P BmecTtmo P BmecTtumo

HanonHe 3 HanonHe 3 HanosnHe 3 HanonHe 3
CTb, M CTb, M CTb, M CTb, M

HUSA, CM HUS, CM HUS, CM HUS, CM

Tabnuua N2 - CpeaHsas BMECTUMOCTb i -ro nosica Ha 1 CM BbICOTbl HanosHEHUs

YpoBeHb YpoBeHb YpoBeHb

HanomnHeHus, | BmecTtumocTb, | HanonHeHus, | BmectumocTb, | HanonHeHus, | BmecTmocTb,

cM M3 cMm M3 cM m3
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MpunoxeHue O
(obsi3aTenbHoe)

Anroputm o6paboTku pe3yribTaToB U3MEPEHUA NPU NPMMEHEHUM CKaHepa
1 (byHKUMOHanbHble TpeboBaHUs kK NporpaMmMHoMy o6ecneyeHuto (MO)

CkaHep

Ynpasnstouwee MO:

- 3afaHvie paspeLleHns CKaHUPOBaHWS, CEKTOpa CKaHUPOBaHWUS NyTEM BU3yanbHOro Bbibopa 06BLEKTOB,
pexuma CKaHUpOBaHUs, pexnma paboTbl LndpoBoi kKamepbl,

- BU3yanusauus CKaHOB B PEXVME peasibHoro BpeMeHMY;

- KOHTPOIb Mony4YaeMblX pe3ynbTaTos;

- NoBepka W TEeCTUPOBaHME CKaHepa; BbISABIIEHME BO3MOXHbIX HEWCNpaBHOCTEN; Y4E€T owunbok,
CBSI3aHHbIX C BIIUSHUEM BHELLHUX YCINOBUIA OKpYXatoLLei cpeabl;

- CO3[aHu1e TOYeYHON Mogeny;

- QKCMOPT Pe3ynbTaToB CKaHWPOBaHWS

/ \

MO ana co3aaHusA eqUHON

\¢ KomnnekcHoe MO
TOYEeYHOU Moaenu

- BHELLIHee OPMEHTVPOBaHWE CKaHOB; - BHELLHEE OPUEHTMPOBAHNE CKaHOB;
- 0OObeaunHeHne ckaHos; - 06beaNHEHNE CKaHOB;

- cermMeHTupoBaHune n paspexeHune .
TOYEYHOI MOZENK; - CerMeHTupoBaHue wu paspexeHune ToYe4HHOU

- BU3yanusaums To4e4YHoW Moaenu, MoAenu,
= nposeaexHne lv/|3MegeHMV| (anuH, - BU3yanu3auus ToYeuyHol Moaenu;
nameTpoB, nrowanen u ooreéma); . 3
A POB, tHan ) - NOCTPOEHUNE TPEXMEPHOM MOoAEenNMU,
- BKCMOPT AaHHbIX y
* - BU3yanusauus noCTpOEHHOW Moaenu

- ISBMEepeHne ob6bema Ha pasnnyHbIX YPOBHAX,

CAIP ansa nocTpoeHus TpéXMepHOMU

- 3KCMOPT AaHHbIX
Mogen#u

- NPOUNNPOBAHVE,;
- BU3yarnu3auusi NOCTPOEHHOW Mogeny;
- 3KCMOPT AaHHbIX

—_— =

MO dbopmupoBaHus

rpagyMpoBOYHON TaOnMLbI
- cO3[aHue U3 MaccuBa TOYEK HeperynsipHoi TpuaHrynsumoHHon cetu (TIN)
n NURBS-noBepxHoCTy;
- CO3[laHue MoAenu OTCKaHMPOBAHHOIO OOBEKTA C MOMOLLLIO FEOMETPUYECKNX
NPVMUTUBOB,
- BBEJleH/e MNonpaBoK K 3HaYEHWSIM BMECTUMMOCTH 3a CYET Aedpopmauuy CTEHOK
OT rMOpPOCTaTUYECKOrO AABNEHNUA HANUTOM XUOKOCTY;
- NpUBEAEHVIE 3HAYEHWIA K cTaHdapTHol Temnepatype 15 °C unm 20 °C;
- CcO3aaHue 1 nevaTtb rpafynpoBOYHbIX Tabnuy;
- 3KCNOPT AaHHbIX B UMPOBOM dpopmaTte
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