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1 OBLUME NONOXEHUA

HacTtoswas metoguka noBepkM NPUMEHSIETCS QAN NOBEepkn pesepByapoB CTanbHbIX
BEPTUKANbHbIX LMNUHAPUYECKUX TENNOU3ONUPOBaHHbIX C 3awmuTHON cTteHkon PBCT3c-3000 (panee -
pesepsyap) ¢ 3aBoACKMMM Homepamu 8601, 8602, 8603, 8604, pacnonoxeHHble Ha TeppUTOpUK
AO «MHT» no appecy: 198096, Poccuiickas ®epepauus, r. Cankr-letepGypr, SnesaropHas
nnowaaka (YronoHas rasaHb), 4. 32. U npeaHasHadYeHHble ANs usmepeHwin obbema npu npueme,
XpPaHeHUW 1 OTTyCKe NPOAYKTa.

B pesynbTaTe noBepkM AOMKHbI ObiTe NOATBEPXKAEHbI Cneaylowue METPOnoruyeckue
XapakTepucTuku npuseaeHHsie 8 Tabnuue 1:

Tabnwuua 1-MeTponornieckue xapakTepucTuku

HavmeHoBaHWe xapaKkTepucTuku 3HaveHune
HomuHanbHas BMECTUMOCTb, M 7 3000
Mpepensl  [ONyckaemMoW  OTHOCUTENbBHOW  NOrPeLlHOCTH
u3mMepeHus BmMecTumocTu, % 10,20

HacToswuin AOKYMEHT YCTaHaBNMBAET METOAUKY NEPBUYHON U NEPUOAUYECKOA NOBEPKM.

MpocnexveaeMocTs pesepsyapa Kk [0cyaapCcTBEHHOMY NEpBUYHOMY CrieunanbHOMY 3TanoHy
eavHuubl anvHbl FAT 199-2018 u k MNocypapcTBEHHOMY NEPBUYHOMY 3TanoHy eAuHWlbl ANUHBIL —
metpa 3T 2-2021 obecneynBaeTcs B COOTBETCTBUM C [OCYAapCTBEHHOW NOBEPOYHOA CXeMOoW Ans
CPeACTB M3MEpeHUn macchl U 0Bbema XUAKOCTU B NoToke, obbema XUAKoCTM U BMECTUMOCTU NpPU
CTaTUHECKUX M3MEepPeHUsx, MaccoBoro u o6bemHoro pacxogos xmakoctv (MpunoxeHne A YacTe 3),
yTeepxaeHHon [pukasom denepanbHOro areHTCTBa MO TEXHWYECKOMY PErynupoBaHuio U
meTponorum ot 26 ceHTabps 2022 roaa Ne 2356.

B MeToauke NOBEPKU Peann3oBaH 3NeKTPOHHO-ONTUYECKUA METOA.

2 HOPMATUBHBIE CCbIJTKA

B HacTosLLle# MeToavKe NoOBEepKU UCNOoNb30BaHbl CChINKK Ha cneayolne CTaHaapTb:
roCT 12.1.005-88 Cuctema craHaapToB GesonacHoctu Tpyaa. Oblue caHuTapHo-
rurueHnyeckue Tpebosanus K Bo3ayxy paboyen 30HbI

OCT 12.4.087-84 Cuctema craHgapTtoB GesonacHocTu Tpyaa. CTpouTenscTeo.
Kacku ctpouTenbHble. TeXHUYecKkue ycrosus

rOCT 12.4.137-2001 O6ysb cneumanbHas C BEPXOM U3 KOXW ANSA 3aluTbl OT HeMdTH,
HedTeNnpoOAyKTOB,  KUCMOT,  Lienovel,  HeTOKCUYHOU U
B3pPbIBOONACHOW Nbinv. TeXHUYeckue ycnosus

FOCT 12.4.310-2020 Cuctema craHpaptos  OGesonacHoctn  Tpyaa. Opexpa
cneuuanbHas AN 3awuTel paboTalwux OT BO3AENCTBUA HedTw,
HedTenpoaykTos. O6LMe TEXHUHECKWE YCNOBUA

rOCT 7502-98 PyneTku uaMepuTenbHbie MeETannnyeckne. TexHn4eckue ycrnosus
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3 MEPEYEHb OMNEPALIUA NOBEPKHU

3.1 lNpu BLINOMHEHWM W3MEPEHUIA TFEOMETPUYECKMX MAPaMeTPOoB BHYTPEHHEN MONoCTU
pesepByapa BbINONHAKT onepauuu, ykasaHHbie B Tabnuue 2.
Tabnwuuya 2-0nepaunv noBepku

Ob6nzaTenbHOCTb BLINONHEHUS Homep pasaena (nyHkTa)
HawmeHoBaHune onepauuu ISP TOBDPING NiM co%ﬁgggg'rl‘:u:ogigg;m
NoOBepKK MNepsuyHoi | MNepuoauyeckon :
noBepke noBepKe BbINONHAETCA onepauvs
nosepku
BHewHun ocMoTp JiE] [a 8
MoaroToska kK NoBepke [a [a 9
W3mepeHue 06a3zo0BOWM BbICOTHI
pe3epeyapa da da 7 10.1
CkaHnposaHue BHYTPEeHHewn
NnonocTu pesepsyapa fa fla 10.2
O6paboTka pe3ynbTaTos
W3MEpPEeHUA U  COCTaBneHue Oa Oa 10.3
rpagyvposoYHon Tabnuub!
MoaTeepXaeHWe COOTBETCTBUA |
pesepByapa METPONOrM4Yeckum Oa da 11
TpeboBaHuaAM
4 TPEBOBAHUA K YCNOBUAM NPOBEAEHWUA MOBEPKU
Mpw npoeeaeHun Nnosepku cobnoaaloT cneaylowme yCrnosus.
4.1 TemnepaTypa OKPYXAIOLIEro BOZAYXA: .......ovururenenreannnnnns oT-5°C po +35°C.
4.2 ATMOCDEPHOE AEBNEHMUE. .. ......ccoeeeveeveeiviiieienineiieieeennn....0T 84,0 g0 108,7 KMa.

4.3 Peaepsyap npu noeepke formkeH BbiTb NOPOXHUM.
4.4 BHyTpeHHss MOBEpPXHOCTb pesepsyapa pAomkHa ObiTb o4MWEHa A0 COCTORAHMSA,
NO3BONAIOLLEro NPOBOAUTE U3MEPEHUSA.

5 TPEBOBAHUA K CNEUMANTUCTAM, OCYLLECTBNAIOLWWM NOBEPKY

5.1 MaMepeHus napameTpos Npu NosBepke pesepsyapa NpoBOAWT rpynna nuy (He meHee AByx
Yenosek), BKIOYan He MeHee OHOro CMeLmanucTa, NPOLUEALIEro Kypchl MOBLILLEHWA KBanupukaumv
no BUAY U3MEPEHWA.

5.2 K nposegeHvio paboT pgonyckawTCA nuua, W3yuYvBLUME HACTOALWLYK METOAMKY,
TEXHWYECKYI0 AOKYMEHTaUMI0 Ha pesepsyap W €ro KOHCTPYKUMIO W NPOLUEALUMX MHCTPYKTaX No
BGesonacHocTu TpyAaa.

6 METPONOMMYECKUE U TEXHUYECKUE TPEBOBAHWA K CPE[ICTBAM NOBEPKW

Mpu NpoBeAeHWM MOBEPKW pe3epeyapa AOMKHbl NMPUMEHSTLCA Cneaylouue OCHOBHbIE W
BCNOMOraTenbHble CPpeACcTBa NoBepku, NpuBeaeHHbIe B Tabnuue 3.
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Tabnuua 3 — MeTponoruyeckue u TexHudeckue TpebosaHms kK cpeacTBam NOBEPKU

Onepauwnn nosepku,
Tpebylowme npuMeHeHne
CPeACTB NOBEpKM

MeTponoruyeckue u TeXHU4Yeckue
TpeboBaHUA K CpefcTBamM NoBEpPKHU,
Heobxoavmbie AnNA NpoBeAeHUs NOBEPKW

MepeyeHsb
pekoMeHAyeMbiX CPeacTs
noBepKu

Pasgen 9 KoHTponb
yCnoeuA nosepku  (npu
NOArOTOBKE K NoBEepKe)

Cpeacrtea vamepeHuit  TemnepaTtypbl
OKpyXalwolen cpeael B AuanasoHe
uamepeHuin ot MuHyc 5 °C ao nnioc 35 °C
C npegenamu AONycKaeMow NOrpeLlHocTy
n3mepeHus Temnepartypol + 0,4°C;

Cpeactea u3amepeHWn  aTtmocdgepHoro
AaeneHus B ananasoHe ot 84,0 go 106,7
kMNa, ¢ npegenamu  ponyckaemow

norpewHocT uamepenus abconloTHOro
nasnenus = 5 rMa;

Cpenctesa  u3MepeHun  TemnepaTypbl
CTEHKM pesepsByapa B  AvanasoHe
uamepeHui ot MuHyc 5 °C o nnioc 35 °C
c npepenamu gonyckaemon abconioTHOM
NOrPELUHOCTU NO UH(paKpacHoMy KaHany
£1,5°C.

Kaxan n3MepeHui
Temnepartypbl, npubopa
komBuHuposaHHoro Testo
622, per. Ne 53505-13;

Kaxan U3mMepeHuit
abconoTHOro AaBneHus,
npubopa

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

Pasgpen 10 OnpepeneHue
METPONOrUYECKUX
XapaKTepUCTUK pe3epseyapa

NasepHas KOOPAUHATHO-U3MEpUTENbHas
cuctemMa B AuanasoHe  M3MEepeHui
ropusoHTaneHeix yrnos ot 0 go 360 ¢
rpaHuuen  ponyckaemoir  abconoTHoM
NOrpeLUHOCTY U3MepeHUit yrnos +36 ;

B AWana3oHe W3MepeHWi BepTUKanbHbIX
yrnos +150 ¢ rpaHMuen aonyckaemoin
abCconiOTHON  MOTrPELUHOCT  U3MEpPEHUi
yrnos +36 ;

| B AuanasoHe WU3MEepeHUd paccTosHWA OT

0,5 no 130 m ¢ gonyckaemow cpeaHen
KBagpaTU4eCcKon NOrpeLHoCTbIO
WaMepeHuin paccTosHuia, £2:(1+10-10°:D)
MM;

CpeAcTtso W3MEpPeHUA ANuHbI (pyneTku
“3MepUTEnbHbIE) B ANana3oHe n3mepeHui
or 0 pgo 30 M c pgonyckaeMbiM
OTKNOHEHWEM [eNCTBUTENbHOW  ANWHbI
WHTepBanos Wwkan pyneToK oT
HaHeCeHHON Ha LWKane npu Temneparype
okpyxaiowen cpeabl 20 °C He Gonee +
(0,30 + 0,15(L-1)) mm, rge L — uucno
MOMHbLIX U HEMONHbIX METPOB B OTPE3Ke.

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

Pynetka wuamepuTenobHas |

| meTannuyeckas 2 knacca

TouHoctT P30H2I, per.
Ne 55464-13.

MpumedaHe — [lOMyckaeTCs WCMOMb3oBaTb NpW MOBEpKe Apyre yTBepXaeHHbie W

aTTeCTOBaHHbIE 3TanoOHbl €0UWHWUL BenUuYuH,

cpeacrea M3MEpPEHWA YTBEpPXAeHHOro Tuna W

noBepeHHble, yA0BNETBOPAOLWUE METPOIOMMHECKUM Tp&ﬁDBaHlp‘lﬁM, yKas3aHHbIM B Tabnuue.
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7 TPEBOBAHUA NO OBECNEYEHWUIO BE3OMNACHOCTWU NPOBEAEHWUA NOBEPKH

7.1 K pabote no nposeaeHvI0O NOBEpPKW pe3epsyapa [AONycKawTcA nuua, npoweawwe
oby4yeHue u aTTecToBaHHble Nno GesonacHocTu Tpyaa.

7.2 MosepuTens nepen Ha4anom nposeaeHus paboT AO/MKEH W3y4uTb nopsack pabotbl ©
NPUMEHREMbIM Npy nosepke 06opyAoBaHUEM.

7.3 Mpu npoBeAeHWU NOBEPKW C LENbI COXPaHEHWA XW3HW U 340pPOBbA NOBEpuUTened,
npedensHo aonyctumas KoHueHTtpauus (MOK) epefgHbix napoB v rasoB B BO3Ayxe He A0mMkHa
npeebiwats MAOK, onpeaenexHoin no MOCT 12.1.005-88 1 cooTeeTCTBOBaTL CaHUTapHbLIM Npasunam
CanlluH 1.2.3685-21 [2].

7.4 Nuua, nposoaswme paboTsl, ucnonbaytoT cneuoaexay no MOCT 12.4.310, cneuoBysb no
FOCT 12.4.137, cTpoutenbHyio kacky no MOCT 12.4.087.

7.5 Mpn HeobXxoAUMOCTV ANA AOMNONHUTENBHOTO OCBELUEHWA NpW NPOBEAEHUM WU3MEPEHUH
napameTpos pesepsyapa NPUMEHRAIT NePEeHOCHbIE CBETUITbHUKM.

7.6 Mepea Hayanom paboT NPOBEPRAIOT WCNPaBHOCTb NECTHWY, nepun “ noMocToB C
OrpaXaeHUAMU.

8 BHELUHWA OCMOTP

8.1 Npw BHELWHEM OCMOTPE pe3epayapa NpoBEepsIoT.

- COOTBETCTBME KOHCTPYKUMM W BHYTPEHHUX [JeTaned pesepsByapa TeXHUYECKOW
DOKYMEHTauuu;

- UICNPaBHOCTb NECTHUL U Nepun;

- YUCTOTY BHYTPEHHEN NOBEPXHOCTU pe3epsyapa.

8.2 OnpenenslwT nepeYeHb BHYTPEeHHMX AeTanel, o0opyaosaHws, BRMAOWMX Ha
BMECTUMOCTb pesepsyapa.

8.3 DUKCUPYIOT MENOM TOUKY KaCaHWs AHWULLA FPY30M PYNeTku 1 YCTaHaBNWBaloT B HeW Mapky.

8.4 B pesynbTaTe BHELHEro OCMOTpPa MOBEPUTENb NMPUHUMAET pelleHUe Mo NpoBeAeHWIo
AanbHeRLwe NOBEPKY UNK yCTPaHeHWIo BbISBNEHHbIX AedeKToB A0 NpoBeaeHus nosepku. B cnydae
HEeBO3MOXHOCTH yCTpaHeHUA aedeKToB NpoBeaeHUe NoBEPKN NpekpallaeTcs.

9 MOArOoTOBKA K NOBEPKE

9.1 Mpu NoAroToBKe K NOBEPKe MPOBOAAT cneayrowue paboTbi:

- NOArOTaBUBAIOT NOBEPAEMbIE CPEACTBA U3MEPEHWIA U CPeACcTBa NOBEPKA B COOTBETCTBWNM C
aKcnnyaTauuoHHOR AOKyMEHTaUMWEN,

- W3MEPSAIOT TemnepaTrypy BHYTPeHHel noBepxHOCTH obevaiiku pesepsyapa C MOMOLLbK
TepMoMeTpa UHpakpacHoro,

- NpoBepsIoT cobnioaexue ycrnosuii pasaena 4.

9.2 PeaynbTaThl U3MEPEHU A BHOCAT B NPOTOKON, hopma KOTOPOro npuseaeHa 8 Tabnuue A.2
(npunoxexue A).

9.3 [MMpu npoBegeHWW MOBEpPKW MonyyawT crneaylowune  AOKYMEHTDI, BblaaHHbIe
cooTeeTcTBYOWMMM cnyxbamu Bnagensua pesepsyapa:

- aKT Ha 3a4uCTKy pe3epsyapa,

- HapAg-AonycK Ha npoeeaeHne paborT.
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10 ONPEAENEHUE METPOJNTOTMYECKUX XAPAKTEPUCTUK PE3EPBYAPA

10.1 UamepeHus 6a30BOM BbICOTHI pe3epByapa
10.1.1 Ba3soByio BbICOTY pesepeyapa Hg W3MEPRIOT U3MEPUTENbHON PYNETKON C rpy3oMm He

MeHee aByXx pa3s. PacxoxpgeHue mexay pesynbtatamyd OBYX U3MEpeHWd He [AOMKHO npesbilaTtb
Bonee 2 mm.

10.1.2 Pe3ynbTaThl M3MepeHuii 6a30Boi BbICOTbI Hg BHOCAT B NpoTokon, hopma KOTOPOro

npusegeHa B npunoxenuu A (tabnuua A.2).

10.2 CkaHupoBaHWe BHYTPEHHEW NONoCTH pe3epeyapa

Mpun npoBeaeHWM CKaHUPOBAHWA BHYTPEHHEH MOBEpXHOCTW pesepeyapa nNpPOBOAAT
cnegyowme onepauvn.

10.2.1 MoaroTasnusaioT ckaHep Kk paboTe B COOTBETCTBUMU C TPeBOBAHUAMMU €ro TEXHUYECKOR
AOKyMEeHTauuu.

10.2.2 OnpegensiT HeobXxoauMoe KONUYECTBO CTaHUWA CKaHWPOBaHWA W MECTO WX
pacnonoxeHus, o6ecneynsaioLux UCKMIDYeHWe He NPOCKaHMPOBAHHOro NPOCTPaHCTBa (TeHen).

KonuuyecTtso cTraHuuin 4omMKHO ObiTe HE MEHee Tpex.

10.2.3 CkaHuMpoBaHue NPOBOAAT NOCNEA0BaTENbHO C KaXKAOW CTaHLUUWM B pPeXume Kpyroeoro
o630pa (360°). [IMCKPETHOCTL CKaHMPOBAHWA yCTaHaBNMBAIOT B Npeaenax: ot 3 4o 5 mm.

10.2.4 Onepauun CKaHWPOBaHUS U B3aUMHOW NPUBA3KA CTaHLWA NPOBOAAT B COOTBETCTBUM C
Tpe6oBaHUAMU TEXHUHECKOW JOKYMEHTaumu Ha npubop.

PesynbTaTbl M3MEPEHWIA aBTOMaTMYEeCKM (DUKCUPYIOTCS W 3anucbiBaloTCA B NaMATH
npoueccopa ckaHepa B 3apaHee chopmMupoBaHHoOM chaine.

10.3 O6paboTka pe3ynLTaToOB U3MEPEHUI U COCTaBneHue rpayMpoBOYHON Tabnuyb!
10.3.1 O6pabotky pesynbTatoB W3MEpeHWW npu MNOBEpPKE NPOBOART B COOTBETCTBUM C

npunoxexuem B.
10.3.2 pagyvpoBouHylo Tabnuuy coctaenswoT, ¢ warom AH, = 1 cM wnu warom

AH, =1 mm (npu HeO6XOAMMOCTH NO COrNacoBaHuUIo ¢ 3aKka3qukoMm), Ha4MHas C MCXOAHOro YPOBHSA
(YpOBHS, COOTBETCTBYIOLErO BbICOTE «MEPTBOW» NOMOCTH Hyn) ¥ A0 NpeaenbHoro ypoBHs Hpp »

paBHOro CyMMapHOi BbICOTE NOACOB pe3epsyapa.

10.3.3 K 3HauyeHWsM NocaHTMMETPOBO BMECTUMOCTU BHOCHAT NOMpasky Ha TemnepaTypHoe
pacwupeHue obevaiikn pesepeyapa B 3aBUCUMOCTHW OT Temneparypbl NpUBEAEHUA (15 °C unu 20 °C)
c y4eTom cdopmyn (B.8, Mpunoxerue B) unum (B.9, Mpunoxexue B), cooTBETCTBEHHO.

3HayeHwe CTaHAapTHOU TEMNepaTypbl, KOTOPOMY COOTBETCTBYET rpadyMpoBO4HasA Tabnuua,
yKa3biBaeTCA Ha e€ TUTYNbHOM INUCTE.

10.3.4 PacuéT noBepuTenbHbIX rpaHvL NOrpewwHoCTU pe3ynbTaToB OnpeaeneHus obréma
(BMECTUMOCTH).

10.3.4.1 [losepuTenbHas rpaHuLa cry4ainHoi NorpeLHocTy

[loBepuTenbHYl0 rpaHuly Cny4aiHOW NOrpelHocTH pesynbTarta nameperuin obvéma
(BMECTMMOCTY) Ha 3aJaHHOM YPOBHE, M°, ONpeaensioT no dopmyne (1):

€(P) =Zpp2*S(V) , (1)
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rae
Z,, — PI2 Touka HopmupoBaHHOW tbyHKUMM Jlannaca, otsevatowas seposTHocTn P. Mpu
BblOpaHHOW foBEpPUTENBHOW BEPOATHOCTU P = 0,95 NpUHUMAKT Z, /, = 2;

S(V) — cymmapHoe cpefHee kBagpaTuyHoe oTknoHeHwe (aanee — CKO) uamepenuii obvema
(BMeCTMMOCTH), M°, BbIYUCNSIOT No hopmyne (2):

S(V)= \/i(s,._ ) (H,-(1+3-a-|t-20)))’ (2)

i=l

rae

Sy, — CKO u3mepeHuit nnowjanu ceueHus «konbua» obnaka Toyek BbicoToi 1 cm. 3To
3HaveHue onpeaensetcs asTomaTudecku cpeacrsamum MO Leica CloudWorx 3DReshaper;

a — KoadhdurumneHTa TenNoBOro pacluMpeHns Mmarepuana CTeHoK pesepsyapa, y el

t — npepaensl agonyckaemoi abconTHON NOrpeLIHOCTH U3MEPEHWA TeMNepaTypbl, 3Ha4eHue
BepeTca U3 cBUAETENLCTBA O NOBEPKE CPeACTBa U3MepeHui TemnepaTtypsl, °C;

H; — war rpagyvpoBku

10.3.4.2 [loBepuTtensHan rpaHnLia HEUCKIIYEHHON CUCTEMAaTUYECKON NOrPeLLHOCTH

DoseputensbHyio rpakuly HCI pesynsTata usmepeHus o6béma (BMECTUMOCTH) Ha 3a8aHHOM
ypoBHE, M, onpeaensioT no opmyne (3):

O(P)=k -|[[S,-(1+3-a|t~20]) (0,001 + (A} (-, (3)

roe

k — nonpaBouHbiit kKoahduumeHT. Mpu BbIGpaHHOW AoBEpUTENbHOW BEposTHOCTU P = 0,95
npuHuMaT k = 1,1;

S; — nnowaab CeveHwn pesepsyapa Ha i-TOM ypoBHe, M

a — KoadhUUMEHTa TENNOBOro paclUMpeHns MaTtepuana CTeHOK pesepsyapa, g opl-

At — npeaens! 4onyckaemoit abCoNOTHOW NOTrPEeLUHOCTV M3MEPEHUIA TemMnepaTypel, 3Ha4eH1e
GepeTcAa W3 CBMAETEensCTBAa O MOBEPKe CPEeACTBA W3MEpeHWi Temnepatypbl (TepMOMETpa,
nupomeTpa), °C;

V; — 3HayeHwe 0Obema XUAKOCTU Ha BbIMUCNIAEMOM ypOBHE, M2,

KoppeKkuus f4oBEpUTENBHOM rPaHULIbl CNyYaiHOA NOrpPeLIHOCTH

Ecnu %% < 0,8, To HCIM npeHeBperaloT 1 B Ka4eCTBE AOBEPUTENBHOW rPaHuLibl NOrpeWHOCTH

pesynbTata uamepeHuii obbéma (BMECTUMOCTH) NPUHUMAIOT AOBEPUTENbHBIE MPaHULb CryYanHbIx
norpeLHOCTe! N3MepeHunii obbéma (BMECTUMOCTU), M, KOTOPbIE ONPEAENsIoT No topmyne (4):

AP = g(P) (4)
roe
€(P) — poBepuTEnbHbIE rPaHULbl Cy4aitHo# NOrpeLHoCTY pesynbTara uamepeHuin obvéma
(BMECTUMOCTH), M?, BbIMUCNEHHbIE MO hopmyne (1).
Ecnu % > 8, To npeHebperatoT cny4aiHbIMA NOrPEeLUHOCTAMU U B kayecTse [OBEPUTENLHOM
rpaHMUbl NOrPEeLIHOCTH pedynbTaTa n3MepeHui obuéma (BMECTUMOCTH) NPUHUMAI0 AOBEpUTENbHbIE

rpaHuubl HCI uamepeHruii o6éma (BMECTUMOCTH), M?, KoTopble onpeaensioT no gopmyne (5):
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A(P) = 0(P) (5)
rae
6(P) — posepuTenbHble rpaHulbl HCIM peaynbTaTta usmepeHud o6béma (BMECTUMOCTH), M?,

Bbl4YMUCNEHHbIe No hopmyne (3).

e(p
Ecnu 0,85%58‘ TO [OBEPUTENbHYK rPaHULly NOrpelwHoOCcT pesynbTata W3MepeHwi

o6béma (BMECTUMOCTH) Ha 3ajaHHOM YpPOBHE, M, BLIMUCNSAIOT No hopmyne (6):

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

rae

K — KoaddUUMEHT, 3HayeHue KOTOporo Ans AoBepuTenbHon coctasnawowein P = 0,95
NPUHUMaKT pasHbiM 0,76;

£(P) — [oBepUTEnbHas rpaHuua CryyaiHo! MorpeLHoCTU pesynbTata uimepeHuin obvéma
(smecTumocTu), m*;

6(P) — posepuTensHas rpaHuua HCIM pesynbTaTa uamepeHuii o6béma (BMEeCTUMOCTH), M.

[loBepUTENbHYIO rpaHULly OTHOCWUTENbHOW MOrPeLHOCTU pesynbTata u3MepeHuin obbéma
(BMECTUMOCTM) Ha 3a4aHHOM ypoBHe, %, BblMMCNAT nNo dopmyne (7):

AE)
Vhi

§(P) = 100 %, (7)

rae

A(P) — 3HauyeHWe AOBEPUTENLHOW rPaHWLbl NOrPELUHOCTU pesynbTata U3MepeHuid obbéma
(BMECTUMOCTH) Ha 3afaHHOM YPOBHE, M*, BbIYMCNEHHOI No dopmyne (4), nubo (5), nubo (6).

Vy; — 3HauYeHue 06bEMa XUAKOCTU Ha BbIYUCNAEMOM ypOBHE, M.

11 NOATBEPXAEHUE COOTBETCTBWUA PE3EPBYAPA METPOJIOTMYECKUM
TPEBOBAHUAM

OB6paboTky pesynbTaToB M3MEPEHWA MPOBOAAT C MOMOLWbIO NPOrpaMmMHOro obecneyexus
Leica CloudWorx 3DReshaper, Bxoaswero B coctas ckaHepa nasepHoro Leica wnu gonyckaetcs
NPUMEHEHWe aHanorMyHOro NPOrpaMMHoOro obecneyeHus.

Pesepsyap COOTBETCTBYET METPONOru4eckuM TpeboBaHWAM, ecriv 3Ha4eHus OTHOCWTENbHON
MOrPELLHOCTU BMECTUMOCTM pesepsyapa, onpejeneHHbie no n. 10 HacToswen Metoawku, He
NPEBLILAIOT 3HaYeHUs npegjena AoNyckaemoi OTHOCUTENbHOW MOrPeLHOCTU  BMECTUMOCTH
pesepsyapa, ykasaHHOro B pasaene 1 AaHHON METOANKN.

12 O®OPMINEHUE PE3YNIbTATOB NOBEPKHU

12.1 CeefeHus O pesynbraTtax MOBEPKM CPeACTB W3MEpeHW:d B Lensax NOATBEepXAeHUs
nosepku nepeafawTcs B DdeaepanbHblil MHPOPMALMOHHBIA OHA no obecneyeHuw efuHCTBA
namepenuin. Mo 3aseneHuio Bnajgenbla CPeACTB U3MEPEeHWA unv nuua, NpeAacTaBuBLUEro UX Ha
nosepky, C ydyeTom TpeGOBaHWiA MeTOAMK MOBEPKU aKKpeauToBaHHOE Ha MNOBEpKy nvuo,
NPOBOAMBLLEE MOBEPKY, B Criy4ae NomnoXUTENbHbIX PEe3yNnbTaToB MOBEPKW BblA3ET CBUASTENbCTBA O
nosepke.

Mpu oTpULAaTENbHbLIX pe3ynbTaTax Nosepkn 0POPMNAIOT U3BELIEHNE O HENPUTOAHOCTH
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12.2 K ceuaeTensCcTey 0 NOBEpKe NpVWKNaabLIBaoT:
a) rpagyvpoBOM4HY0 Tabnuuy;
6) npoTtokon usmepeHuin.
®opma NpoToKONa U3MEPEHU NpuBeaeHa B NPUNOXEHUH A.
12.3 dopma TUTYNbHOrO nWCTa rpagyvpoBodHON Tabnuubl W opMma rpaayrupoBOYHON
Tabnuusl NpuBeaeHbl B NPUNoXeHun b.
12.4 MNpoTOKON U3MEePEeHUA NOANUCHIBAET NOBEPUTENb.
12.5 TuTynbHbIA NUCT M NOCNEAHIO CTpaHuUy rpagympoBodHoOn Tabnuuel noanwucbiBaeT
nosepuTenb.
12.6 3HaK NOBEpKU HAHOCUTCSH B CBUAETENLCTBO O NOBEPKE.
12.7 lpapyvpoBOYHylO Tabnuuy yTBEpPXKOAET PYKOBOAWTENb WNW YNONHOMOYEHHOE NUUO
opraHv3auuv, akkpeauToBaHHOW Ha NpPaso NPOBEAEHWUs NOBEPKK.
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MpunoxexHue A
(pexomeHayemoe)

MPOTOKOI1 namepenun napamerpos PBCr3c-3000
Tabnuua A1-06wve gaxHbie

fata

4ucno mecsy | roa

OcHoBaHue AN\ NpoBeAeHUA NOBepKU

MepBuyHas, nepuoguyeckas

Mpoaomkenune Tabnuubl A.1

MeCTOo NPOBEAEHUS NOBEPKA

Cpeacrtsa U3MepeHum

OkoHyaHue Tabnuusl A.1

HaumeHoBaHue

Comameuwe

Homep

Tabnuya A.2-W3mepeHus nepes CKaHMPOBaHUEM

TemnepaTtypa TemnepaTypa

Bo3gyxat, °C CTeHku tcT, °C

NOTHOCTb XpaHUMOW

KOCTM P, KI/M®

basoBas BbicoTa Hgs, MM

Tab6nuya A3-[lapameTpbl NOSCOB pe3epByapa

Homep nosica

BbicoTa nosca hj, MM

TonwwmHa cTeHku nosca o,
MM

e

Tabnwuya A4-W3mepeHus NPy CKaHUPOBaHWUK

KonuyecTtso CkaHOB W3HYTPMW,
wT

BbicoTa mepTBO# NONOCTU Ay p,
MM

BmecTumocTe MepTBOM MOMOCTH
. vll.l'li Ma

[JomKHOCTb

JlnyHas nognuch WHuumane!, damunus
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MNpunoxexuune b
(pekomeHayemoe)

dopMa TUTYNLHOrO NUCTa rpaayupoBoYHON Tabnuubi M hopma rpagyMpoBoYHON Tabnuubl
B.1 ®opma TUTYNbHOro NACTa rpagyMpoBoYHON Tabnuubl

YTBEPXOAKO

MpaayumpoBoyYHasa Tabnuua

peaepsyap CTanbHON BEPTUKANbHbIA UUNUHAPUYECKUIA TENNOMSONMPOBaHHbINA C 3aLLUMTHOR CTEHKON
PBCt3c-3000

OnpepeneHne BMECTUMOCTH 3NEKTPOHHO-ONTUYECKMM METOA0M
PBCT3c-3000 Ne ____

OpraHusauus

[aunHble npuBegeHsbl kK Temneparype +15 °C (+20 °C)

Mpeaens! 4ONYCKaeMON OTHOCUTENbHOM MOrpPeLwHOCT u3MepeHus Bmectumoctu: + 0,20%

Cpok o4epeaHO NoBepku

Moseputens

NoOANKUCE

AOMKHOCTD, MHALMALI, (DamMunma
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B.2 ®opma rpagyvpoeoYHoOi Tabnuubl pesepeyapa

OpraHusauus

Peaepsyap Ne

B.2.1 ®opma rpapyuposoyHon Tabnuupbl pesepsyapa

Tabnuya b.1-TocaHTumeTpoBas BMECTUMOCTb pe3epsyapa

YpoBeHb
HaNOMHEHUA, CM

BMecTuMoCTb, M’

KoathchuuvesT
BMECTUMOCTH, M’/MM

YposeHb
HanoNHEHWS, CM

BMecTUMOCTs, M’

Koadhduument
BMECTUMOCTH, M’ /MM

H

Mn

H;+1

He. *1

H,, +2 -

H;.

Tab6nwuua B.2-BmectumocTs B npeaenax «MepTeoi» NonocTu pesepsyapa

YposeHs — Koadbdbuumenr | YpoeeHs —— KoadduumeHt )

HanONHEHWA, CM BMECTUMOCTH, M /MM HanNonNHeHWA, CM BMECTUMOCTH, M /MM
0
1

Mn

BHUWUP - cdounuan ©ryrn «BHUMM um.[]..MeHaeneesa»
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MpunoxexHue B
(obs3aTensHoe)

Anroputm 06paboTku pe3ynbTaToB U3MEPEHUH NPU NPUMEHEeHUK CKkaHepa
1 (pyHKUMOHaNnbHble TpeGoBaHuA K nporpaMMHoMy obecneyenuio (MO)

s

Ynpaenswuwee MNO:

- 3ajaHue pa3pelUeHns CKaHMPOBAaHMWS, CEKTOPa CKaHUPOBaHWA NyTEM BU3yanbHOro Bbibopa 06bLekTos,
peXuMa CKaHUpOBaHus, pexuma paboTsl UMdpOoBOiA KaMmepsbl;

- BU3yanusauma CKaHoB B PEXWUME peanbHOro BpeMeHH,

- KOHTPONb NMONy4YaeMblx pe3ynbTaTos;

- nosepka W TECTUPOBAHWE CKaHepa, BbISBNEHWE BO3MOXHBIX HEUCNpaBHOCTER; Y4ET OWMOOK,
CBSI3aHHbIX C BNUAHMEM BHELHUX YCNOBUIA OKPYXaioLen cpeab!,

- CO3aHue ToYe4YHOW Mogen;

- 3KCNOPT pe3ynbTaToB CKaHWPOBaHWA

/

MO AnsA co3naHus eauHoN

, e - Komnnexcwoeno
= TOYEYHOW MOJenu ‘ B = : ==
- BHELUHEee OPUEHTUPOBAHUE CKaHOB; - BHELUHEEe OPUEHTUPOBaHUE CKaHOB;
- 06beavHeHUe CKaHoB; - 06beauHeHe CKaHoB;

- CerMeHTUpOBaHWe U  paspexeHue

TO4EUHOM Moaeny: - CErMEeHTUpOBaHWe W paspexeHue TOuYeYHOoW

- BU3yanusauuvs TO4e4YHoh Moaenu, moaenu,

- nposeaeHwe mmegewﬁ) (AnwH, - BU3yanuaaLms TONEYHO! Mogeny;
AvameTpos, nnoljanein n obvéma), r .

- BKCNIOPT AAHHbIX NOCTPOEHUE TPEXMEPHON M?.uenn,

i ' - BU3yanuaauma nocTpoeHHo! Moaenu
_ = : e - u3MepeHue obbema Ha pasnuyHbIX YPOBHAX;
CATP ans noCTPOEHUA TPEXMEPHOM - 3KCNOPT AGHHBIX
mogend
- npothunupoeaHue,;

- BU3yanu3aums NOCTPOEHHO! MOAENH;
- 3KCNOPT A@HHbIX

\ /
Nno dopmuposanus

rpagyMpoBOYHOK Tabnuub! i

- CO30aHWe M3 MaccuBa TOHYEK HeperynspHoi TpuanrynauuorHod ceti (TIN)

1 NURBS-noeepxHocTH;

- cO3AaHWe MOAenu OTCKaHWPOBaHHOro OObEKTa C NOMOLLBIO FeOMETPUHECKUX

NPUMWTHUBOB,

- BBEAGHWUE NONPaBOK K 3Ha4YeHWAM BMECTUMOCTH 3a cHeT AedopMaliuu CTEHOK

OT MMAPOCTaTUYECKOrO AaBNEHNs HANWTON XUAKOCTH,

- NnpUBEAEHWe 3HAYEHUI K CTaHaapTHoi Temnepartype 15 °C unm 20 °C;

- cO3faHue 1 neyarh rpagyupoBoYHbIX Tabnuy,

- 3KCMOPT AaHHbIX B UMdpoBOM hopmaTe
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Tabnuya B.1

HaumeHoBaHue atana

O6beKT
peanusauuu/pexmum/napameTpbl

Pesynbrar

Oran 1

- BHelWHee
CKaHOB,

- obbeguHeHne CKaHoB,

opueHTUpoBaHue

MO pna co3gaHus equHon
TOMEYHON MoAEeNn

AilXer. Yar Zasd AplXpz: Yoz Zazl

AslXs. Y. Zus)

Otan 2

- CerMeHTUpOBaHME W pa3spexeHve
TOMEYHON Moaenu,

- BU3yanusauusa To4e4HoW moaenu

NO ans cozpaHuA eguHoON
TOYEYHOI Moaenm

Otan 3

co3faHue M3 maccuea Tovek
HeperynsipHon TPUaHrynAUMOHHON
cetyv (TIN) » NURBS-nosepxHocTh

CATIMP/3D acku3/yanosble TOHKW |
wnu NO dopmupoBaHus
rpagyvpoBoyHon Tabnuupl

BHUWP — cbunuan ®ryr «BHUAM wm. [1. 1. MeHpeneesa»
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npogorkeHue Tabnuusl B.1

Jtan 4 CAI1P/3D ackua/ysnosble
MocTpoeHue cnnanHoB no y3nosbiM | Toukn unu MO dhopmuposaHus Albusy. Vo Zaa)
TOYKaM rpagyvpoBoYHON Tabnuuybl BT i e
COAGLIHE! 110 YIT06IM TOK M
Jran 5 ' CAMNP/3D ackua/cnnaiHbl Ha
dopMUpoBaHUe NOBEPXHOCTM AHUWA | AHuwe unmn MO
dhopMUpoBaHUSA

rpagyvpoBoYHoi Tabnuupl

Oran 6 CAIP/3D ackus/cnnaiHbl Ha

dopMUpoBaHne NOBEPXHOCTN CTEHKW | nosicax peaepsyapa uim MO

pesepsyapa no rnosicam ¢dopmupoBaHus
rpaayvpoBoYHON Tabnuubl

NOLEGXHOCTE CIEHKY PEIEptyamT

BHUWP — dunwan ¢ryrn «BHUAM um.[1. . Menaeneesa» Crpanuuya 16 va 22



npogomkexHne Tabnuubi B.1

(

Jran 7
dopmupoBaHue NNockocT A u
NMOCKOCTU Hayana oTcyeTa

CAIMP/3D mogens wnu MO
thopMupoBaHuA
rpagyvmpoBoyvHOn Tabnuubl

Oran 8
MopenupoBaHue BHYTPEHHUX

CATI1P/3D mopens/napameTpsl
BHYTPeHHuX aetanein unu NO

petanen copmupoBaHusa
rpaayvMpoBoYHON Tabnuiib
3ran 9 CATIP/3D mopgens/ceveHune

NamepeHue obbema «MepTBoin»
nonocTu

| nnockocTbio Ha yposHe

BbICOTbI «MEPTBOW» MNOMNOCTU
napannensHoi NMoCcKoCTH

Hayana orcyeta
3ran 10 NO cdopmuposaHus
M3mepeHus NocCaHTUMETPOBON rpaayvMpoBoYHON Tabnuupl

BMECTUMOCTM pe3epayapa

BHWUWUP — dunuan oryN «BHUAM um.[1. N.MeHpeneesa»
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oKOH4YaHue Tabnuubl B.1

Aran 11 ) 3HaueHve nonpaeku oT AeopMaLMM CTEHOK K BMECTUMOCTH
BHeceHue nonpaeku ot ®opmyna (B. 1) un MO dopmuposatus | "PY CTaHAAPTHOV Temnepatype

MaLun CTEHOK K 5
kg o rpagyvposoYHon Tabnuubl
BMECTUMOCTM Npw CTaHOapTHOW

TeMmnepartype

Jran 12

MpvBeaeHne NocaHTMMETPOBOW
BMECTUMOCTU K CTaHAapTHOW
temneparype 15 °C unmn 20 °C

¥ MNpuBeaeHHoOe 3HaYeHWe NOCaHTUMETPOBON BMECTUMOCTH K
dopmynbl (B.8) wunu (B.9) - o o
cootBeTcTBEHHO, unu NO dopmupoBaHus CTaHAapTHoR Temnepatype 15 °C unu 20 °C
rpagyvposo4Hon Tabnuubl

Oran 13
dopmMupoBaHue rpagyMpoBO4HON
Tabnuubl 1 NPOTOKONa n3MepeHun

MO dhopMupoBaHMs volaﬁgpmssﬂan rpafyvpoBoyHas Tabnuua ¢ NpoToKonom
rpaayvpoBoYHON Tabnuusl P

B.2 Buluucnenue nonpaBku K BMECTUMOCTH 3a CHET rMApPOCTaTMYECKOro AaBneHus
Monpaeky K NOCAaHTUMETPOBO BMECTUMOCTN pe3epByapa, NPUXOAALLYIOCA Ha 1 CM, NpU HaNoNHeHUn 1 Nosca BLIYUCNAIOT No dopmyne:
2
AW1=A,-0,8-(h‘) , (B.1)

e
h, - BbICOTA NEPBOro NOACA, B MM.
0, - TOMMHA KaXA0ro nosica, B Mm

3

A| — E'g'px,,m'D

. B.2
4-107-E Vo2

Mpe

T - 4MCcno, NpuHMMaemoe pasHbiMm 3,14159;
g - yckopeHue cBo6oaHOro nageHus, M/c’, npuHuMaemoe pasHbim 9,8066 m/c?;

P. ... - NOTHOCTb XPaHUMO XIUAKOCTH, Kr/M’;
D - pnameTp nNepeoro nosica pesepsyapa Ha bicote 1000 Mm, Mm;
E - MoAynb ynNpyrocT MaTepuana CTeHoK peaepeyapa, NpuHuMaemblii pasHbiM ansa ctanu £ =2,1-10" 17a

Takum oﬁpaaom, rmapocrtaTM4eckas nonpaska K 3Ha4eHWUAM YpOBHA BMECTUMOCTIW ANA NEPBOro nosica BbiMUCNAKOT MO CtJOpMYﬂEI
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V

I"lnoaca

=K43.1{+(APVI'%)' (83)

1
V inosca - 3Ha4EHWE 0BBEMA C y4ETOM MMAPOCTATUYECKOI NONPaBKX AN NEPBOro nosca;

Vs - 3HAYEHME OBBEMA NOCUUTAHHOrO CTaHAapTHOW komaHaow Liquid (daktnyeckoe 3HaveHne obvema Mesh-mogenu)

H - Tekyujee 3HaueHWe YPOBHS HaMonHeHus B npeaenax 1 Nosca npy CooTeeTcTayloWeM 3HadeHnn V,, , cm.
h, - BbICOTa NEpPBOro rnosca, CMm.

Monpaeka K NOCAHTUMETPOBOW BMECTUMOCTU pesepByapa, NpUxXoAsLLylocs Ha 1 CMm, NpU HanonHeHUW BTOPOro Mosca, BbluMCNSAETCA no
dopmyne:

—g4log.B. P |
AW, = 4, (o,s 5|+2.52Jh2, (B.4)

pe
h,,h, - BLICOTbI NEPBOro M BTOPOro Nnosica COOTBETCTBEHHO, B MM.

5..,(52 - TONWMWHbLI NEepBOro U BTOPOro nosica CoOOTBETCTBEHHO, B MM

Takum 06pa3om, ruapocTaTuyeckas nonpaeka K 3Ha4eHUsAM ypoBHS BMECTUMOCTU AN BTOPOro Nosca BLIMUCNAETCA No (hopmyne:

Vs =Vum+AW,+AW2-i, (B.5)

"2nosca

Ve = 3HAYEHUE O6BEMA C YHETOM rMAPOCTATUHECKON NONPaBKK ANA BTOPOTo Nosica;
Vm - 3HayeHne obbema nocyMTaHHOro cTaHaapTHon komanaown Liquid (dpaktuyeckoe aHaveHne obvema Mesh-monenu)

H - Tekywee 3HauyeHWe ypOBHS HanonHeHUs B npegenax 2 nosica npu COOTBETCTBYOLWEM 3HAYeHUM Vi CM. (BHaueHne H =0
COOTBETCTBYET Hayany oTcyeTa BbICOTbl BTOPOro nosca)
h, - BbICOTa BTOPOro NOsiCa, CM.

MonpaBKy K MOCAHTUMETPOBOW BMECTUMOCTM pe3epByapa, NpUXOAALLYIOCA Ha 1 CM, NpU HaNOMHEHWW i-ro MOsca, BbIYUCNAIT MO
cdopmyne:

_ h  h h
AW.=A4 0,8 —+—=-+..+—— |-h, B.6
= afos i (8.6)
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Mpe
h,,h,...h, - BbICOTbI NEPBOro, BTOPOrO W i -ro NoAica COOTBETCTBEHHO, B MM.

3,,6,...0, - TOMNLMHBI NEPBOro, BTOPOro W /-r0 NOSICa COOTBETCTBEHHO, B MM

Takum o6pasom, rugpocraTtudeckan nonpaska K 3Ha4eH1UaAM ypoBHA BMECTUMOCTH ANA i -ro nosca BblYMCNSETCA No hopmyne:

H, ‘
Vrinanca = Vesn +(OW, +AW2+...+AW,_1)+AW,-—h—. (B.7)
Vn.mmw - 3HayeHne obbema C y4eToOM rmapocTaTUHecKon nonpasku Ans 7 -ro NoAca;
V. - 3dHadeHune o6bema NnocuMTaHHOro craHaapTHon komaHaon Liquid (dpaktuyeckoe sHaveHne obvema Mesh-monenu)

U3iM
H - Tekywee 3HaueHWe ypoOBHS HAnoMHeHWs B Mpefenax i-ro Mosca npu cooTeeTcTBylollem 3HadeHuu V.. cM. (3Havenve H =0

COOTBETCTBYET Ha4any oTcyeTa BbICOTbI i-r0 Nosca)
h, - BbICOTa i-r0 NORCa, CM.

B.3 BoluucnexHme BMECTUMOCTH pe3epByapa
B.3.1 BmectumocTb pesepsyapa V (H) , npuBefeHHyio:

- K cTaHpapTHon Temnepatype 15 °C BblauCNAOT no opmyne

V(H) =V;[1+2a¢ (15-1tcr) |: (B.8)
- K cTaHaapTHoi Temnepatype 20 °C  BbiMMcNAT No opmyne

V(H) =V, [1+ 20 (20-ter) ], (B.9)

rae t., — TemnepaTypa CTeHkW pesepsyapa, NpuHiumaemas no Tabnuue A.2 (rpada 2);
Oor — KOIMULMEHT NUHEAHOrO paclUMPEHWA MaTtepuana CTeHku pesepeyapa, Ans CTanu NpMHUMAIOT 3Ha4eHue: 12,5-10° 1/°C.
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B.4 MNorpewHocTs onpeaeneHusi BMECTUMOCTHU pe3epeyapa

Mpegens! AonyckaeMomn NOrpeLLHOCT U3MEPEeHWUA NapamMeTpos pesepeyapa, npuseaeHsl B Tabnuue B.2.
Ta6nuuya B.2 - MNpegensl 4onyckaemoi NOrpeLiHocTn namepeHuin napameTpos pesepsyapa

HaumeHoBaHue napameTpa Mpepenbl AonycKaemon NorpeLHoCT! U3MEPEHNA NapaMeTpos pesepeyapa
BHyTpeHHee ceyeHue, % ' ' 7 e +0,13 B
[lnuHa pesepeyapa, % + 0,15
KoopauHaTta Toukn mamepeHns 6a3oBoit BbICOTbI, MM 4

Mpu cobnioaeHuu, ykaszaHHbix B Tabnuue B.2, npeaenos 4onyckaemoi NorpeLlHoCcT 3MEPEHUIA, NOTrPELLHOCTL M3MEPEeHWUS BMECTUMOCTH
peaepsyapa HaxoauTcs B npeaenax: + 0,20%.
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(1]

BUBJIUOIPA®UA

CkaHep nasepHbin Leica RTC360, peecTp yTBepxaeHHbIX cpeacTts namepeHnin ®PUGOEN
Ne 74358-19

CanlluH 1.2.3685-21 MrueHn4eckue HopmaTtuebl M TpeboBaHns K obecneyeHunio
GesonacHocT u (unu) 6GesspegHoCTM ANs  Yenoseka
dakTopoB cpeabl obuTaHus
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