


1. O0mue NoJI0KeHHA
Hacrosiimasi meroamka pacmpocTpaHsieTcsi Ha PesepByapbl BepPTHKAJbHBIC CTaJIbHBIC

mmHapryeckue PBC: PBC-200 (3aBoackue Homepa 23,24), PBC-1000 (3aBoackue Homepa 15, 16,
17, 18, 19, 21) (manee — pe3epByapsl), pacnoysiokeHHble 1o anpecy: Pecnybnuka Caxa (Axyrus),
Kuranckuit ynyc, tepputopus ckinana I'CM «/xapmkan» U npenHa3HAYCHHbBIC ST U3MEPEHUN
o0pemMa (BMECTHUMOCTH) MpH TpHEME, XPAaHEHWH U OTmycke HepTH M HePTenpoayKTOB U
YCTAaHABJIMBACT METOAUKY NEPBUYHOM M MEPUOAUYECKON TMOBEPOK, C MPUMEHEHUEM
JIMHENHO-KOOPAUHATHBIX CPENCTB U3MEPEHUN U CPENCTB U3MEPEHUN AJIUHBIL.

B xone peanmusanum naHHOH METONMKM TMOBEPKH OOECTIEUMBAETCS IMepenavya eIHHULIbI
o0beMa (BMECTIMOCTH) B COOTBETCTBUHU C 1 OCYIapCTBEHHON MOBEPOYHOIN CXEMOMH, YTBEPKIAECHHON
«IIpukaszom PenepanpbHOrO areHTCTBa MO TEXHUYECKOMY PEryJIMPOBAHUIO U METPOJIOTHU OT 26
ceHTs10ps 2022 ronma Ne 2356 (IlpunoskeHne A 4acthb 3)», MOATBEPKAAIOINAS MPOCIEKUBAEMOCTD K
locymapcTBEeHHOMY TMEPBHUYHOMY OJTaJOHy eAWHULbBl uHbl — Metpa [T 2-2021 u x
l'ocymapcTBEHHOMY TEPBUYHOMY CHELUATBHOMY STaJOHy eauHuubl amuael [DT 199-2018,
METOIOM KOCBEHHBIX U3MEPEHHU.

B pesynbraTe moBepku, mpyU NPUMEHEHUH B KauecTBEe pabO4ero CpeacTsa M3MEepeHun
IOJDKHBI OBITH MOATBEPIKIEHBI CIEAYIOIINE METPOJIOTHYecKne TpeOOBaHMs, NMPUBEACHHBIC, B

tabnmme 1.
Tabmuna 1
HaumMeHnoBaHue xapakTepUCTUKHU 3HaueHne
PBC-200 PBC-1000
HomuHanbHasi BMECTHUMOCTD, M 200 1000
IIpenene!r nonyckaeMoi OTHOCUTEIBPHON MOrPEIHOCTH
ONpeNeNICHUs BMECTIMOCTH pe3epByapa, Yo +0,20

2. IlepedeHn onepanuii NOBEPKH CPeACTBA H3MEPEeHHH

Jlns mpoBeneHNst TIOBEPKHU CPEACTBA M3MEPEHHUH JTOKHBI ObITh BBIMTOJHSIOT CIECAYIOLIHE
OlepaLyy, YKa3aHHbIE B Ta0uLe 2.

Tabnuua 2
Obs3arenpHOCTD BBIMIONHEHUsT | Homep pa3nena
ornepauuii NOBEpKU NpU METOIUKU
MOBEPKH, B
HaumeHoBaHnue onepanyuy NoBepku . _ | cooTBeTCTBII
MEPBUYHON | IEPUOANYECKON KOTOPBIM
MOBEPKE MOBEpKe BBITOJIHSETCS
ornepauus
MOBEPKU
BHenHuil 0CMOTp CpencTBa U3MEPEHUN 1a Ia 7
IloaroToBKa K MOBEPKE Ja Ja 8
Onpenenenrie METPOJIOTHIECKUX U
TEXHUYECKUX XapaKTEepPUCTUK CPEICTBa na na 9
M3MEepeHU
[lonTBEep kAEHNE COOTBETCTBUS CPEACTBA a a 10
M3MEPEHUI METPOJIOTHYECKHM TPEOOBAHUSIM 8 g
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3. TpeGoBaHus K yCJ10BHSIM NPOBeAeHHUS MOBEPKH

ITpu npoBeneHNN MOBEPKU JOJKHBI COOIOAATHCS CIEAYIOIIUE YCIOBUS:
- TeMmIepaTypa okpyxarouero Bozayxa ot 0 go 35 °C;
- arMoc(epHoe nasnerne Bo3ayxa ot 84,0 no 106,7 kl1a.

4. TpeGoBaHusi K CIeUATHCTAM, OCYIIECTBJISIIONIUM MOBEPKY

4.1 UsMmepenust mapaMeTpoB IMPH MOBEPKE pe3epByapa MPOBOAUT Ipymna Jul (He MEeHee
IBYX 4YeJIOBEK), BKJIIOYAash HE MEHeE OJHOrO CIEIHAaJNCTa, MPOLISAIIErO KypPChl IMOBBIICHUS
KBaJH(PHUKALUY IO BUAAM H3MEPEHHIA.

42 K mnposeneHnto pabOT OOMyCKAIOTCS JIMLA, H3YYUBIINE HACTOSLIYID METOIUKY,
TEXHUYECKYIO0 JOKYMEHTALMI0 Ha pe3epByap U €ro KOHCTPYKLMIO U MPOLIEAIINX HHCTPYKTaX IO
6e3omacuoctu Tpyaa B coorsercteuu ¢ [ OCT 12.0.004.

5. Metpoaornueckue 1 TeXHH4ecKHe TPeOGOBaHHS K CPeACTBAM MOBEPKH

[Ipumensiemble MpU TIOBEpKE CPEOCTBA HM3MEPEHUI OKHBI ObITh MOBEPEHbI U
obecreunBaTh MpeAeNbl JOMYCKaeMOH MOrPelIHOCTH M3MEPEeHHi MapaMeTpoB pe3epByapa,
NpUBEICHHbIE B TaOIMLIE 3.

Tabnuua 3

Haumenosanue napamerpa IIpenens! nonyckaemMoi NOrpeMHOCTH U3MEPEHUN
apaMeTPOB pe3epByapa
PBC-200, PBC-1000

H3mMepeHue TMHEHHOro pacCTOsIHUS, MM +3
Koopaunnara Touku nzmepenus: 0a3oBoi

BBICOTBI, MM +3
H3mepenne 6a30BOM BBICOTHI, MM +3

IIpu cobmonenny, yka3aHHBIX B TAONHIIE 3, TPENEJIOB OMYyCKAeMO MOrPEITHOCTH
M3MEPEHUN MapaMeTPOB PE3EPBYapa, OTHOCUTEIIbHAS MTOTPEIIHOCTD ONPENEICHUs] BMECTUMOCTH
pesepByapa HaxoauTcs B mpenenax: +0,20 %.

IIpu npoBeneHnH NOBEPKU CPEACTBA U3MEPEHUIN AOJIKHBI IPUMEHSATHCS CIEAYIOLINE
OCHOBHBIE M BCIIOMOTATEJIbHbIE CPEICTBA MOBEPKU, MPUBEACHHBIE B TAOIHIIE 4.

Tabmuua 4

Onepanuu DOBEPKUA
paul PKH, Mertponoruieckue u TeXHHYECKUe

TpeOyromrue [TepeueHb peKOMEHAYEMBIX
peby TpeOOBaHUs K CPEACTBAM TIOBEPKH, P P M
NpUMEHEHHE CPEICTB CPEICTB MOBEPKH
HEOOXOAMMBIE [T IPOBEICHHUS MTOBEPKH
MOBEPKH

CpencTBo n3MepeHuii JIMHBI B TUana3oHe [MamnHa KOOpANHATHO--
Pasnen 9 Onpenenenue |[U3Mepenuii or 0,6 1o 70 M, ¢ npefenaMu  [U3MEPUTENIbHAS MOOUIIbHAS

METPOJIOTMYECKUX U nomyckaemoit abcomotHoM norpemHocT  [FARO Laser Scanner Focus

TEXHUYECKUX + 3 MM M 70, per.Ne 70272-18

XapaKTepUCTUK CpencTBo u3MepeHuil JJIMHbI B Auana3oHe [PyneTka n3MepuTeNbHas

CpeACTBAa U3MEPEHUH n3mepeHuii ot 0 1o 30 m, MeTanyeckas tuna P30Y2I,
KJIACCA TOYHOCTH 2 per. Ne 51171-12
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CpencTBo usMepeHuii atMochepHoro
nmaByieHUs B [uana3one n3mepennii ot S0 nolbapomerp g posoii
110 klla, ¢ mpeaenaMu nomyckaemMoi MSB780X, per.Ne 76583-19
abcomoTHOM norperrHocty + 0,015 xIla

P CpencTBo u3MepeHuil 3ara30BaHHOCTH, ["a30ananu3arop

asznen 8 Ilogroroska k o .

HoBepke C MpenenaMu T0MycKaeMoi aOCOMIOTHONH  (B3PBIBOOITACHBIX ITAPOB
norperHocTy = 5 % Curnan-4M, per.Ne 38260-08
CpencTBo u3aMepeHuil TeMnepaTypbl
OKpYy2Karollel cpeapl B JUaNa3oHe M3mepuTens
n3mepenuii or 0 no 50 °C, KOMOWHUPOBaHHBIHN Testo
c mpeaenaMu aonyckaemoit abcomotHoit  [410-2, per. Ne 52193-12
norpewHocty £ 0,5°C

IIpumeuanue - JlonmyckaeTcss HCMOIB30BAaTh MPU MOBEPKE APYIHE YTBEPKACHHBIE U aTTECTOBAHHBIC
STAJIOHBl E€QUHULl BEJIMYWH, CPEACTBA HW3MEPEHHMH YTBEPXKACHHOTO THIA U IOBEPEHHBIE,
[V IOBJIETBOPSIIOIIIE METPOJIOTHIECKUM TPEOOBAHMSIM, YKa3aHHBIM B TaOJHIIE.

6. TpedoBaHus 1o obecneyeHHI0 6€30MACHOCTH NMPOBEACHHUSI MOBEPKH

IToBepuTens nepen Ha4aIOM MPOBENEHHUs! padOT TOJDKEH U3YyYUTh MOPSAOK PabOTHI C
NPUMEHSIEMbIM ITPH MOBEPKE 00OPYAOBAHUEM.

Ilpu mpoBeneHnN MOBEPKU C LENBK) COXPAHEHHUs >KU3HU U 30POBbsl MOBEPUTENEH,
npenenbHo gomyctumast koHueHTparust (IIJIK) BpemHpIX mapoB M ra3oB B BO3AYXE,
U3MEpPEHHAas ra30aHau3aTOPOM BOJIM3HM WJIM BHYTPU CpencTBa M3MepeHuil Ha Beicote 2000
MM, He noskHa npesbimath /1K, onpenenennoit no 'OCT 12.1.005-88 u cooTBeTCTBOBAaThH
canutapHeiM npasuiaM CanlluH 1.2.3685-21.

Jluna, npoBoasue paboTel, UCTONB3YIOT cenoaeskay o 'OCT 12.4.310, cnero0yBb
no I'OCT 12.4.137, ctpoutenbuyto kacky no I'OCT 12.4.087.

IIpn HEOOXOMUMOCTH AJIST JOTIOJIHUTEIBHOIO OCBEINEHHsI IPU MPOBEICHUH M3MEpPEHHN

NapamMeTpoOB CPEACTBA U3MEPEHUI NPUMEHSIIOT IEPEHOCHBIE CBETUIbHUKH.

7. BHemIHMH 0CMOTP

7.1 1lpu BHEIIHEM OCMOTpPE MPOBEPSIOT:
- COOTBETCTBHE KOHCTPYKIMHM M BHYTPEHHHX JeTalieil CpencTBa H3MEpeHui
TEXHUYECKOH TOKYMEHTaUU! (IPH HEOOXOANMOCTH),

- HUCTPaBHOCTb JIECTHHUI] U TIEPHUIT,

- YHCTOTY BHYTPEHHEH MOBEPXHOCTH pe3epByapa (Ipu HeOOXOAMMOCTH).

7.2 B pe3ynbpTaTe BHEIIHETO OCMOTPA MOBEPUTENb NPUHUMAET PELICHUE MO MPOBEACHUIO
JanbHeHIIei MOBEPKHU HITH YCTPAHEHHUIO BBIIBJICHHBIX NE(EKTOB 10 MPOBEISHHs MOBEPKU. B ciryuae
HEBO3MOXXKHOCTHU YCTPaHEHUs 1e(pEKTOB IMPOBEACHUE TIOBEPKH MPEKPAINASTCS.

8. lloaroroBkKa K NoBepke

8.1 ITpu mOAroTOBKE K MOBEPKE MPOBOMAT CICAYIOIIHE PabOThI:

- M3YyYAIOT TEXHUYECKYIO JIOKYMEHTALMK) Ha CPEeACTBAa HU3MEPEHUI, OCHOBHbIE U
BCIIOMOTATEJIbHBIE CPEICTBA MOBEPKU,

- TOATOTABJIHMBAIOT UX K pabOTe COrIACHO TEXHUYECKOW TOKYMEHTALIUU, YTBEPKACHHON B
YCTAHOBJICHHOM MOPSIKE,
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- U3MEPSIIOT TEMIIEPATYPy OKPYKAFOIIEro BO3Ayxa U aTMOoc(hepHOe naBIeHne BO3AyXa,

- U3MEpSIOT 3ara30BaHHOCTD BO3/lyXa BHYTPH WIJIN/U CHAPY)KH CPEICTBA U3MEPEHUH.

8.2 PesynbraTel H3MEpPEHHH BHOCAT B MPOTOKOJ, (opmMa KOTOPOrO NPUBEACHA B
IIpunoxenuu b.

9. OnpenesieHHe MeTPOJIOTHYECKHX H TeXHHYECKHX XAPAKTepPHUCTHK CpeACTBa
H3MepeHHH

9.1 H3mepenue 6a30BOI BHICOTHI pe3epByapa

OnyckaroT U3MEPUTEIIBHYIO PYJIETKY C FPY30M Uepe3 3aMepHBbIH JII0K pe3epByapa A0 TOUKH
KacaHMs THUIIA rPpy30M pyJieTku. OTcyer 3HaueHHs 0a30BOM BBICOTHI POBOMAT OT PUCKU 3aMEPHOTO
JIIOKA WM OT €ro BEpXHero cpeza. PUKCHPYIOT MEJIOM TOYKY KaCaHWsl AHUINA TPY30M PYJIETKU U
YCTaHABJIUBAIOT B HEH MapKYy.

Hsmepenus npoBoAsST HE MeHee ABYX pa3. Ecinu pacxoxneHue pe3ysbTaTOB U3MEPEHUH
IpEeBBILIAeT 2 MM, TO U3MEPEHUS IPOAOJDKAIOT 10 MOJYUEHHUS] PACXOXKIEHUS ABYX PE3YyJIbTaTOB, HE
MPEBBIIIAOIINX 2 MM.

Pesynbratel m3MepeHHI W MeCTO U3MepeHHH 0a30BOW BBICOTBI BHOCST B IMPOTOKOJN
MOBEPKH.

9.2 CkaHupoBaHHE BHYTPEHHEHN TMOJIOCTH pe3epByapa

[TonroraBnuBarT ckaHep K paboTe B COOTBETCTBUHU C TPEOOBAHUSIMH €r0 TEXHHYECKON
nokyMeHTauu. Omnpenensstor HEoOXOOUMOE KOJWYECTBO CTAHIUN CKAHUPOBAHUS M MECTO HX
pacroNnokeHust, 00eCNeunBaOIINX UCKIIOUEHHE HE MPOCKAHMPOBAHHOTO NMPOCTPAHCTBA (TEHEH).
KonnuectBo cranumii 1OKHO ObITh HE MeHee Tpex. CKaHuPOBaHME MPOBOAAT MOCIENOBATEIBHO C
KQKIOM CTAaHIMHU B PEXUME KPyroBoro 0630pa (360°), B aBTOMATHYECKOM PEXKUME, C ONPENETEHHOM
3a4aHHON AMCKPETHOCTBIO CkaHuposaHus. Ilocie 3aBeplieHnss CKaHUPOBAHUS C KaXAOW CTaHLUHU
NPOBOIAT TPUBSA3KY CTaHOMU K OOmeNd cucreMe KOOpAWHAT. Pe3ynbTarel U3MEpeHUi
aBTOMATHYECKH (UKCHUPYIOTCSI W 3alUCBIBAIOTCS B NAMSTH IPOLIECCOpPAa CKaHEpa B 3apaHee
copmMupoBaHHOM (aiine.

9.3 O6paboTka pe3yapbTaTOB U3MEPEHUH U COCTABJICHUE TPAAYHUPOBOYHON TaOIHIIbI

OO6paboTKy pe3yibTaTOB M3MEPEHHH MPOBOMAT C TNPUMEHEHHEM MPOrPaMMHOIO
obecrieueHHst MaKkeT MPUKIATHBIX nporpamMMm «VGSy, pabouniit mporpammesiii moayiab « VER 3»
WJIA aHAJIOTHYHOTO MPOTPAMMHOTO 00eCTIeueH s

OO6paboTka pe3yapTaTOB HM3MEPEHUI BMECTUMOCTH pe3epByapa, MNpPHUBENEHHAs K
CTaHIAPTHBIM YCJIOBHSIM, BEIYUCIISIIOT TIO (hopMyIIe:

V=(H =V[1+2a(20-1)],

rae t — remMmeparypa Bo3ayxa,

o — K03 PUIHEHT JIMHEHHOTrO pacIlupeHusl MaTeprana CTeHKH pe3epByapa, st OeToHa
npuHuMaroT 3Hadenue: 0,00001 1/°C; ans cramu: 0,000012 1/°C;

V; — 3HaueHne 06beMa (BMECTHMOCTH) Ha BHIYHCIIIEMOM YPOBHE, M.

ITonpaBKky K BMECTHMOCTH pe3epByapa 3a CYET I'MIPOCTaTUYEeCKOTO JaBIEHHs CTOJ0a
HAJIUTON JKUAKOCTH TP HAIMOJHEHUN K- ro T0sCa BHIYHUCIIAIOT O q)opMyne

AV, = Ay 8H1(ZH ——>+Z H"(ZH ke,
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rae /H;, 0; — BbICOTa YPOBHS U TOJIIMHA CTEHKH MEPBOro Mosica (3HAYEHUE JOMyCKAETCs
OpaTh U3 TEXHUYECKOH TOKYMEHTALIMU Ha pPe3epByap);

H,, 0, - BBICOTA YPOBHS W TONIIMHA CTEHKH K-TO BBIIIECTOSINEro mosica (3HaYeHHE
JOTyCKaeTcst OpaTh U3 TEXHMUECKOW JOKYMEHTALUH Ha pe3epByap);

K — HOMEP HAIOJHEHHOTO M0sICa,;

A, — TOCTOSIHHBIA KO3 PUIHMEHT [T pe3epByapa, BEIYUCIIEMBIH 110 (hopMyJIe:

o P8 D} NTH
2 4-1012-F
r7e g — yCKOpeHue CBOOOAHOTO MaICHMS, m/c? (g =9,8066 M/CZ);

Pxx — TUIOTHOCTh XPAHUMOH XUIKOCTH (3HAYEHHE AONMYCKaeTcss OpaTh M3 TEXHUYECKOH
JOKYMEHTAIlU! Ha pe3epByap),

n — HOMep TosIca, BbIOUpaeMbIii u3 psga: 2, 3, ..., n;

D, — BHyTpeHHnii tuamerp 1-ro nosica, MM,

E — Mozyuib ynipyroctu Matepuana, Ia, (nmst cramin E=2,1x10' Ta).

I'panyuposounyro Tabmuiy coctasisiioT ¢ maroM H = 1 cm (monyckaercs 0,1 cm, 10 cm,
100 cm), HaumHAsE C HMCXOMHOTO YPOBHS JO MPENeNbHOTO YPOBHS HAMOJHEHUS pe3epByapa.
BMecTuMOCTh pe3epByapa, COOTBETCTBYIOIIYH) YPOBHIO *KUAKOCTH BBIYUCIAIOT NPU NPUBEACHUU K
cranmaptHoii Temneparype 20 °C. Ilpu COCTaBIEHMH TIPagyMPOBOYHOM TaONULBI 3HAYEHUS
BMECTHUMOCTHU OKPYIJISIOT 110 1 e,

PesynbraTel H3MepeHHi BHOCAT B MTPOTOKOI, popma KoToporo npusenena B [IpunoskeHnn
b. Cxembl usMepeHuii u ckaHupoBaHus npuseneHsl B [Ipunoxenun A.

10. IToaTBEep:KAEHHE COOTBETCTBHS CPEACTBA H3MEPEHHH METPOJIOTHYECKHUM
TpeOOBAHUSIM

10.1 PesepByap CUMTAIOT COOTBETCTBYIOLIUM METPOJOTHUECKUM TpPeOOBAaHUSIM U
Pe3yJbTaThl MOBEPKH MOJIOKUTEIBHBIMU, €CIIH:

- pe3epByap COOTBETCTBYET TPeOOBAHUSIM, MPUBEACHHBIM B I.TI. 7 — 9;

- 3HQYEHUs] OTHOCUTEJIBbHON MOrPEIIHOCTH BMECTUMOCTH pe3epByapa, ONpenesICHHbIE 10
n. 9 HacTosAlEer METOAMKH, HE MPEBBILIAIOT 3HAYEHUs Mpeaesna IOMyCKaeMOH OTHOCHUTENbHOMN
MOTrPELIHOCTH BMECTUMOCTH pe3epByapa, YKa3aHHOIO B pasaesie | TaHHONW METONUKU.

10.2 B cnydae, eciaum pe3epByap HE COOTBETCTByeT JiOOOMy wu3 TpeOOBaHUH,
NPUBENCHHBIM B TLIL 7 — 9 u (Win) BMECTUMOCTb pe3epByapa, ompeaenseMas mo m 9 He
COOTBETCTBYET YCTAHOBJICHHbIM 3HAYEHUSIM, TNPHUBEACHHbIM B pa3dene | OaHHON METOAUWKH,
PE3yJIBTaThl MOBEPKU CUUTAIOT OTPULATEIbHBIMH.

11. O¢dopmienne pe3yJibTATOB MOBEPKH

11.1 CBeneHus o pe3ynpTaTax MOBEPKHU CPEACTBA U3MEPEHUM B LENSIX MOATBEPXKACHUS
noBepku mnepenatotcss B PemepanbHblli MHGOpPMAMOHHBIA (OHA MO OOECIEUYEHUIO E€INHCTBA
U3MEPEHUI, B COOTBETCTBHH C MOPSAKOM CO3IaHus U BeneHuss PenepanbHOro HHPOPMAIIMOHHOTO
¢donna o obecrieueHnto enuHCTBA N3MepeHnii. 110 3asBneHno BiIagenblia CpecTBa H3MEPEHUI nin
JMIa, TPEeNOCTABUBLIETO €ro Ha TIOBEPKYy, C Y4eToM TpeOOBaHMI METOAMK IOBEPKH,
aKKPEIUTOBAHHOE HA TIOBEPKY JIMIO, IPOBOAMBIIEE I[IOBEPKY, B CIy4ae IMOJOKUTEIbHBIX
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PEe3yJbTaTOB MOBEPKU BBIAAET CBUAETEIBCTBO O MNoBepke. Ilpm oTpuuaTenpHBIX pe3ynbraTrax
NOBEPKH OPOPMIISIFOT U3BEIIEHUE O HETPUTOIHOCTH.

11.2 K cBugerensCTBy O NOBEPKE NPUKIIAABIBAOT:

a) TpagyHpPOBOUYHYIO TAOJHULLY;

0©) TPOTOKOJ MOBEPKHU.

11.3 PexomennoBanHas ¢popMa MPOTOKOJIA MOBEPKU TIOBEPKH NpuBeaeHa B [Ipuinoxennn
b. PexomennoBanHble (OopMa THUTYJIBHOIO JIUCTa TPAAyUPOBOYHONM Tabmuiel u  ¢dopma
rpagyupoOBOYHON TabmuIbl mpuseneHsl B [Ipunoxennn B.

11.4 T'papynpoBOYHYIO TAOIULY YTBEPKAAET PYKOBOAHUTENb MIIH YIIOJTHOMOUYEHHOE JIMIIO
OpraHU3alMK, AKKPEAUTOBAHHON Ha MPAaBO NPOBEACHUS TOBEPKH.

11.5 3Hak TMOBEPKM HAHOCUTCS HAa CBHUIETEIBCTBO O MOBEepKe (MPU HAJIHYUU) U B
rpalyMPOBOYHOIO TaOJIUIy B MECTE TIOAIHICH MTOBEPHUTEJIS.
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