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HaWMEHOBaHHE W ajipec pa3paboTuiKa METOAUKH

periaMeHTHpoOBaHHasi B JokyMmeHTe: «Macca m o0beM HedTH H HedTENPOAYKTOB.
MeToquKka M3MepeHHii Macchl H ofbeMa HeTH M HedTenpoayKTOB B pe3epByapax
cucreMaMu m3MepeHuii Macchl HedrempoaykroB CHM BEKTOP», yrBep:kaeHHom B
-Hosiope 2018 roxa na 24 crpaHunax

0003HaueHNEe ¥ HANMEHOBAHHE JJOKYMEHTA, COJEPIKAILEr0 METOUKY H3MEPEHHH, roJl €ro yTBEPHISHNUA
H YHCJIO CTPAHMULL

Metomnka (MeTox) H3MepeHHil aTTecToBaHa B cooTBeTcTBHH ¢: IIpukazom Munucrepersa
NPOMBINLIEHHOCTH U ToproBian Poccmiickoit ®enepanyu ot 15 mexadps 2015 r. N 4091
«06 yrBep:kaennu [lopsaka aTrrecTanuu MepBUYHBLIX pedepeHTHLIX METOAUK (METOI0OB)
H3MepeHHii, pedepeHTHBIX MeTOAHK (MeTO0/10B) H3MEepeHHH H MeTOAHK (MeTO0/0B)
H3MepeHHi U UX MPHMeHeHHsD)

0003HaueHHe U HaNMEHOBaHHE HOPMATHBHOTO [IPABOBOTO I0KYMEHTA, HA COOTBETCTBHE KOTOPOTO
aTTeCTOBaHA METOJMKA U3MEPEHHI

ATTecTamusi 0CyImEeCTBACHA M0 Pe3y/JIbTATAM METPOJOTHYECKOH YKCIePTH3bI MATEPHANIOB
Mo pa3padoTKe MeTOAHMKH H3MEPEHHH M Pe3yabTATOB KCIEPHMEHTAIbHBIX HCCIeI0BAHMIT
MeTOAHKH N3MepeHHii

BUI pa6oT: METPOJIOTHYECKAA SKCIIEPTH3a MaTEPHAIIOB 110 paapaGOTKe METOOHKa H3M8pGHHﬁ, TCOPETHYECKOE
HJIHM 3KCIIEPUMEHTAJIBHOS UCCIEN0BAHHE METOAHKA mmepenuﬂ, ApPYTHE BUABI paﬁoT

B pesyabTaTe arTecTaltMH METOJHKH H3MepPeHHH yCTaHOBJIEHO, YTO METOAHKA H3MepeHHH
COOTBETCTBYET  NPEAbABAsSieMbIM K  Hell ~ METPO/IOTHYECKHM  Tpe0oBaHUAM
H  00Jagaer CJAEIYHOIIMMH OCHOBHBIMH METPOJIOTHYECKHMMH XapaKTepHCTHKAMH
B COOTBCTCTBHH C l'[plmomelmem A HacTosimero CBH/IETEILCTBA
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IIpuiaoskenne A
(obs13aTeILHOE)

OcHOBHBIE METPOJIOTHYECKHE XAPAKTEPHCTHKH METONMKH (MeT0/1a) H3MepeHH i

Macchl B 00beMa HepTH 1 HeTENPOAYKTOB B Pe3epByapax CHCTeMAMH H3MepPeHHH Macehl
nedprenpoagykroe CHM BEKTOP

Tpenensl IOMycKaeMoil OTHOCHTENBHOH MOTPEIIHOCTH M3MEPEHHH Macchl OpyTTO, Maccel HeTTo M 00beMa
He()TH B pe3epByape He JOJKHEI IPEBLILIATE 3HAYSHUH, IPUBEICHHBIX B Tabmane 1.
Ta6anua 1

[Mpemens AOMyCKaeMOoii 0THOCHTENIBHOI MOTPEILHOCTH U3MEPEeHHIH

MeTon H3MepeHHi

Macchbl Macchl OpyTTO Macchbl HETTO o0bema Hedrr, %o
HedTenponykToB, %o Hedry, % HedTH, %

KocpeHuriii MmeTop,
CHOBAHHBI! Ha +0,35 +0,35 +0,75
THAPOCTATHYECKOM
npuHuHne g0 120 t
KocseHHblif MeTO,
CHOBaHHBIH HA

¢ 4| | rugpocrarHueckoM
A % | | npunumne ot 120 T 1
‘ ! BBILLIE

KoceeHHBIN MeTO
CTATHUECKUX M3MEPEHH +£0,35 +0,35 £0,75 +0,27
mo 120

KocBeHHBIH MeTO
CTAaTHYECKUX U3MEPEHUI +0,30 £0,30 + 0,60 £0,27
oT 120 T U BeIIIE

IIpesenbl A0MYCKaeMONH OTHOCHTENIBHON MOTPEIIHOCTH H3MEePEeHHii Macchl He()TH, OTMYLIEHHOH M3 pe3epByapa
WM PUHSITON B pe3epByap, He AOJIKHBI NPEeBbIIIATh 3HAYEHNH, TPUBEIEHHBIX B TabnuLe 2.
Tabnuna 2

[Mpenens HOMyCKaeMOil OTHOCHTEIBHOM TIOTPEITHOCTH U3MEPEeHUiT Macchl
MeToz u3MepeHuii HedTH (HedTenpOLYKTOR), OTIYILEHHOH U3 pe3epByapa il NPHHATOH B
pezepsyap, %

Macchl He(TENPOLYKTOB Maccel OpyTTO Maccel HETTO

Koceennsrit MmeToz,
CHOBaHHbII Ha +0,35 +0,35
THAPOCTATHYECKOM MPHHLMIE
go 120 T

KocBeHnHblii MeTOI,
CHOBaHHBIH Ha
THAPOCTATUYECKOM NMPHHLKIE
ot 120 T u BEIIIE

Koceeunnsrit MeToq
CTATHYECKHX

w3Mepennii 1o 120 1
KocBeHHblid METOL,
CTaTHYECKHUX

uzmepenuii ot 120 T ¥ BBIIIE

TnaBHbIii cnenuannct a6, Ne 449 y 7
®BY «Pocrect-MockBay L A.A. BapelHuKoBa

117418 Mocksa, Haxumosckuii mp., 31
Call-UenTp: 495-544-00-00
Teld 499-129-19-11 dakc: 499-124-99-96
Email: info@rostest.ru, www.rostest.ru
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1.1 Hacrosimuii JOKyMEHT yCTaHaBJIMBAET METOAMKY HM3MEpPEHMH Macchl U oObemMa HepTHU U

HE(PTETPOIYKTOB,

NPUBCACHHBIX K CTAHAAPTHBIM YCJIOBUSIM,

1 HABHAYEHME U OBJIACTb IPUMEHEHUSA

HedrenpoaykroB CUM BEKTOP B pe3epByapax BepTHKAIbHBIX U TOPU30HTAIBHBIX CTATBHBIX.

1.2 Meroauka u3MepeHuil (Jaiee — MEeToIuKa) pa3paboTaHa B COOTBETCTBUH C TPEOOBaHHSIMHU

I'OCT P 8.563 uI'OCT P 8.595.

2 HOPMATHUBHBIE CCBIJIKHN

B HaCTOHH_[eﬁ MCTOANKEC UCIIOJB30BAHBI CCHUIKH Ha CICAYIOIMUC CTaHAAPThI:

I'OCT 2477 - 2012
I'OCT 2517 -2012
I'OCT 3900-85
I'OCT 6370 — 83

I'OCT 7502-98
I'OCT 18481-81
I'OCT 21534 -76
I'OCT P 8.563-96
I'OCT 8.570-2000
I'OCT 8.346-2000
I'OCT 33701-2015
I'OCT P 8.595-2004

I'OCT P 8.903-2015
I'OCT P 8.596-2002

I'OCT P 51069-97

I'OCT P 51858-2002
I'OCT 31378-2009

Hed e 1 HEPTETTPOMYKTHL. METO T OTIpEICTICHUS COACPIKAHUS BOJIBI
Hedtp 1 HEPTETIPOAYKTEL. MeTombl oTOOpa mpod

HedTp 1 HEPTETTPOAYKTHL. METOMBI ONpEACTICHUS TUIOTHOCTH
Hedtp, HedTenmpoaykTtel u  mpucaakd. MeTobl
MEXaHUYECKUX MPUMecei

PyinieTkn u3mepuTenbHble MeTAUTHUECKUE. TEXHUYECKHUE YCIOBHUS

ompeeNeHus

ApeomeTpsl M HIWIMHAPHI CTEKISHHBIe. OOIIHMe TEXHUUECKUE YCIOBUS
Hedts. MeToab! onpeieneHust ColepKaHust XJIOPUCTHIX COJIeH

I'CH. Meroauku (MeTO/1bl) BHIIOTHEHUSI U3MEPEHUN

I'CH. PesepByaphbl cTajibHbIE BEPTUKAIbHBIC IJIMHIpUYECKUE. MeTouka
IIOBEPKH

I'CHU. PesepByapsl
Meto1ka noBepKu
I'CH. Omnpenenenne M NPUMEHEHUE IOKa3aTeled TOYHOCTH METOJOB
UCTIBITAHUN HEPTENPOAYKTOB

CTaJIbHBIC TOpHU30HTAJIBHBIC MUIMHAPHUYCCKHUC.

I'CH. Macca vedtu n HedrenpoaykroB. O6mme TpeOOBaHUS K METOTUKAM
BBITOJIHEHUS U3MEPEHUN
I'CU. Macca Hedtr 1 HEQTenpoayKTOB. MEeTOINKH (METO/IBI) H3MEPEHHMA

I'CHU. Merponoruueckoe 0O€CNEYEHUE  U3MEPHUTENbHBIX  CHUCTEM.
OCHOBHBIE TIOJIOKEHUS
Hedpts u  Hedrempomyktel. Meron  ompeneneHuss  IUIOTHOCTH,

OTHOCHUTEJIbHOW TUNIOTHOCTHU M MJIOTHOCTH B rpagycax API apeomerpom
Hedts. O61Iue TeXHUYECKHE YCIOBUS
Hedtp. O01ue TeXHUYECKHE yCIOBUS

Ipumeuanue — npu UCNONBL30BAHUU HACMOAWEU MEMOOUKU YeleCO0DPA3HO NPOGePUMb
oeticmeue CCbLIOUHbIX CMAHOAPMO8 Ha oguyuarvHom catime PedepanbHoco UHGOPMAYUOHHO2O
¢onoa no obecneuenuro eourncmea usmeperuti (PI'MC POCCTAHIAPTA) unu no esxce200Hno

U30a6aemomy uHpoOpmayuoHHomy ykazamenio «Hayuonanvuvie cmanoapmoly, KOmMopulil OnyOIUKO8aH

no cocmosinuio na 1 AHeApsA mexKyweco 20061, U no coomeemcmeyruum eHcemeciauno uzoasaemvim

UHPOPMAYUOHHBIM YKAZAMENAM, ONYOIUKOBAHHBIM 8 meKyuem 200y. Ecau ccvinounsiii dokymenm
3ameHeHn (U3MeHeH), Mo credyem pyKo8OOCMBOBAMbC 3AMEHEHHbIM (U3MEHEHHbIM) OOKYMEHMOM.
Ecnu ccoinounsiti doxymenm ommenen 6e3 3amensl, mo NON0HCeHUe, 8 KOMOpoM 0aHa CCHLIKA HA He2o,

npumeHsrm 6 vacmu, He 3ampa2u6ai0u;eﬁ anty CCbLIKY.

CUCTEMaMHM M3MEpPEHUH MacCChl



3 TEPMUHBI U OIIPEJAEJIEHUA

B HaCTOﬂHICI\/JI MCTOAWKE HCIIOJIB30BAHbBI CJICAYIOMIUC TCEPMHUHBI C COOTBCTCTBYIOIIMMU
OIPECACIICHUAMMU:

3.1 u3mepurenbHas CUCTEMA: COBOKYIIHOCTb HW3MEPUTENBHBIX, CBI3YIOIIMX, BBIYACIUTEIbHBIX
KOMIIOHEHTOB, 00pa3yIOIINX U3MEPUTENIbHBIE KaHaJIbl, U BCIIOMOTATENIbHBIX YCTPOHCTB (KOMIIOHEHTOB
W3MEPUTENIBHOM CUCTEMBI), PYHKIIMOHUPYIOIIMX KaK eIMHOE IIeII0e.

3.2 ucneiTatenpHas — s1a0opaTopusi  (MCHBITATENBbHBIM  IIEHTP):  XMUMHKO-aHAIUTHYECKas
nabopaTopus, BBIMOIHSIIONIAs] KOHTPOJIb KauecTBa (IapaMeTpoB).

3.3 macca 6aytacra: 001as Macca BOJIbl, COJIEH M MEXaHHYECKUX MMPUMecei B HEPTH.

3.4 macca Opyrro HepTH: Macca He(pTH, IOKa3aTeNId KauyecTBa KOTOPOH COOTBETCTBYIOT
tpeboBanusm 'OCT P 51858 nmu 'OCT 31378.

3.5 macca HEeTTO HeTH: pa3HOCTh MacChl OPyTTO HEPTH U MacChl OayiacTa.

3.6 MeToIMKa W3MEPEHUM: COBOKYIHOCTh KOHKPETHO ONMCAHHBIX ONEpaluid, BHIITOJIHEHUE
KOTOpBIX 0OecreynBaeT MOJy4YeHHE pe3yJIbTaTOB M3MEPEHUN C YCTAaHOBJICHHBIMU IOKa3aTEIsIMHU
TOYHOCTH.

3.7 HedTh: He(Th, MOKA3aTENN KayecTBa KOTOPOI cooTBeTCTBYIOT TpeboBanusiM 'OCT P 51858
nm 'OCT 31378.

3.8 mporpammHOe obecnieueHe: COBOKYITHOCTh MPOTPaMM, CUCTEMbI 00paboTKu nHpOpMAIUU U
IporpaMMHLBIX JOKYMCHTOB, HGO6XO)II/IMI)IX JUIA BBIIIOJTHCHUA I/ISMepeHI/Iﬁ Macchl 1 o0beMa He(l)TI/I u
He(TePOYKTOB.

3.9 cucrema 00paGoTkM HHGOPMAIMM: BBIYMCIUTEIBHOE YCTPOHCTBO, NpUHUMAIOIIEE U
oOpabarbiBatoiiee  HMH(GOpPMAIMI0 O  KOJUYECTBEHHO-KAUECTBEHHBIX IapaMmeTpax MpOIYyKTa,
M3MEPEHHBIX MEPBUYHBIMU MpeoOpa3oBaTeNsiMU, W BKIIOYArOmue B ceOs OJOKM HHAMKAIUU WU
perucTpanyy pe3yabTaToB U3MEPEHUH.

3.10 cpencTBO HW3MEpPEHUM: TEXHUYECKOE CpEICTBO, NpeJHa3HAUEHHOE JUIsl W3MEpPEHUuH,
UMEIOIIee CBUICTENBLCTBO 00 YTBEpXKICHUM THIA CpPEACTBA M3MEPEHMH U BHECEHHOE B
TrOCYJIapCTBEHHBIN (POHT CPEACTB U3MEPECHUM.

3.11 cranmapTHBIC YCIIOBHS: YCIIOBHS, COOTBETCTBYIOIIME TeMIlepaType HedTH/HePTEepoayKTa
15 °C unu 20 °C 1 u30bITOYHOMY JIaBJICHUIO, paBHOMY HyI0 (cornmacHo TpeboBanusm ['OCT 8.595).

3.12 temmepatypa Hu3MepeHHs oOObeMa: Temmeparypa He@TH B Mepe BMECTUMOCTH, Mepe
IIOJIHOM BMECTUMOCTH NPU U3MEPEHUH YPOBHSI.

3.13 ycnoBus uzmepeHuii oobeMa (IMpu KOCBEHHOM METO/IE CTATUYECKUX U3MEPECHHH): YCIIOBUS,

COOTBETCTBYIOILIME TeMIeparype HepTH B Mepe BMECTUMOCTH TpU H3MEPEHUU YpPOBHSA U
5



130BITOYHOMY JTaBJIEHUIO, pABHOMY HYJIIO.

3.14 KOCBEHHBI METOJ CTaTUYECKUX H3MEPEHMM Macchl IPOAYKTa: METOJ, OCHOBAaHHBIM Ha
U3MEPEHUX IUIOTHOCTH U 00beMa MPOIYKTa B Mepax BMECTUMOCTH.

3.15 KOCBEHHBI METOJl, OCHOBAHHbI HA T'MIPOCTATUYECKOM IPHUHIIMIIE: METOJl, OCHOBAHHBII
Ha U3MEPEHMSX THIPOCTATUHYECKOrO JABJICHUSA M YPOBHS MPOAYKTa B MEPAX BMECTUMOCTH.

3.16 yueTHas omeparys: onepars, IPoBOIUMAas OCTABIIUKOM M MOTPEOUTENEM UITU CIAOIIEH
Y MIPUHUMAIOIIEH CTOPOHAMU , 3aKITIOYAIOIIAsICsl B OMPENeICHHH MacChl MPOIYKTa sl MOCIEAYOIIUX
pacdeToB, Py MHBEHTAPU3ALIUN U apOUTpaKe.

3.17 Mepa BMECTUMOCTH: CPEJICTBO U3MEPEHUI 00beMa MPOAYKTa, UMEIOIEE CBUIAETEIHCTBO O
MOBEPKE U YTBEPHKACHHYIO TPaAyUPOBOYHYIO TAOTHILY.

4 COKPAINEHUA U OBO3HAYEHUA

4.1 B HacTOALIEH METOAMKE MPUHATHI CIIEIYIOLINE COKPAILEHU:
— WIJI (ULI) — ucneitaTenbHas naboparopust (MCIBITATENBHBIN IIEHT);
— MHC — usmepurenbHas CUCTEMA;
— IIK — nepcoHanbHbIM KOMIIBIOTED;
— TIO — mporpammHOe 0OecriedeHne K METoIaM H3MEpeHHd 00bEMa U MacChl HEPTH U
HEPTETPOIYKTOB;
— PBC — pe3epByap BEpTUKAIbHBIN CTaIBHOM;
— PI'C — pe3epByap ropu3OHTAIIbHBIN CTaIBHOM;
— CH — cpeacTBo u3MepeHuii;
— COMU — cucrema 06pab0TKH HHPOPMALIHH.

4.2 O0o3HaueHUI
YcnoBHbIC 0003HAUCHUS TAPAMETPOB YKa3aHbl HEITOCPEICTBEHHO B TEKCTE



5 TPEBOBAHUSA K ITIOKA3ATEJISAAM TOYHOCTH U3MEPEHUI
5.1 Ilpenensl nomyckaeMoil OTHOCUTENBbHOM MOTPEIHOCTH M3MEPEHUH Macchl OpyTTO, Macchl

HETTO U 00BbeMa HepTH B pe3epByape He JOJKHBI IIPEBHINIATh 3HAYCHUH, TPUBEACHHBIX B TabmuIe 1.

Taoauna 1

Meron nsmepeHui

IIpenensl nomyckaeMoil OTHOCUTENbHON NOTPELIHOCTH U3MEPEHUIM

MacChI
He(TEnPOIyKTOB, %

Macchl OpyTTO
HedTH, %

MacChl HETTO
HedTH, %

ob0bema HedTH, %

KocBeHHBIN MeTO,
CHOBAaHHBIN Ha

TUAPOCTATHYCCKOM
npuHine a0 120 v

+0,35 +0,35

+0,75

+0,27

KocBenusiii MeTo,
CHOBaHHBIN Ha
TUAPOCTATHYECCKOM
npuHuune ot 120 T u
BBIIIIE

+0,30 +0,30

+0,60

+0,27

KocBennrniii MeTon
CTAaTHYECKUX
uMepenuit 10 120 t

+0,35 +0,35

+0,75

+0,27

KocBeHHBIN MeTO
CTaTHYECKUX
usMepenuit ot 120 T u
BBIIIIE

+0,30 +0,30

+0,60

+0,27

5.2 Tlpenensl

JIOMTyCKAE€MON OTHOCHUTEJIbHOM IMOTPENIHOCTH HM3MEPEHUH MacChl

Hetw,

OTIYILIEHHON W3 pe3epByapa WM TNPUHATON B pe3epByap, HE JOJDKHBI MPEBBINIATH 3HAYCHHH,

MIPUBEICHHBIX B TabmuIE 2.

Taoauma 2

Meroa usmepeHuit

[Ipenensl fomyckaeMoil OTHOCHTENBHOMN MOTPEIIHOCTH U3MEPEHUI Macchl He(TH
(He(TenpOaYKTOB), OTIYIICHHON U3 pe3epByapa Uil NIPUHATOH B pe3epByap, %o

MacChl HeTETIPOAYKTOB

Macchl OpyTTO

MacCChl HETTO

KocBennsiii MeTo,
CHOBaHHBIN Ha

TUAPOCTATHYECCKOM
npuHuune a0 120t

+0,35

+0,35

+0,75

KocBennsiit MeTo,
CHOBAaHHBIN Ha
TUAPOCTATHUECKOM

npuHuune ot 120 T u BbllIe

+0,30

+0,30

+ 0,60

Kocennslit MeTON1
CTaTUIECKUX
u3Mepenuii 1o 120 T

+0,35

+0,35

+0,75

Kocpennslit MeTon
CTaTHYECKUX
mmepennii ot 120 T u
BBIIIIE

+0,30

+0,30

+0,60




6 OBIIIUE TPEBOBAHUS K METOJIAM U3MEPEHMI U BRIYUCJIEHUIA MACCHI 1
OBBEMA HE®TU U HE®TEINNPOAYKTOB U INOPAAOK IPUMEHEHUSI METOJUKHU
U3MEPEHUN

6.1 Onpenenenre o0beMa M MAacChl B HACTOSIICH METOIUKE BBIMOJHSAETCS B COOTBETCTBHH C
I'OCT P 8.595.

6.2 Maccy HepTH BBIUHCISIOT KaK MPOW3BENCHHE 00beMa M TUIOTHOCTH HEe(TH, MPUBEICHHBIX
WIH K CTAaHJAPTHBIM YCJIOBUSM, WIH K YCIOBUAM U3MEPEHUN 00beMa.

6.3 O0beM He(dTH BBIYHCIAIOT, UCIOJIB3Ys Pe3yabTaT u3MepeHuil ypoHs Hedtu B PBC mo
rpagyupoBouyHoit Tabnune, cocraBienHoi no 'OCT 8.570, B PI'C — mo 'OCT 8.346.

6.4 IInotHOCTh, 00BEM, M TeMmepaTypy HE(PTH ONpEAESAIOT MO pe3yibTaTaM H3MEpPeHHH ¢
ucnonb3oBanueM CU coriacHo TpeGOBaHUSAM pazjena 7 HACTOSIIEH METOTUKY.

6.5 Maccy Hedtu (OpyTTO M HETTO) WJIM MacCy HeTENpOAyKTOB, OTIYIIECHHYIO U3 pe3epByapa
W IPUHSATON B pe3epBYap, BEIUMCISAIOT KaK Pa3HOCTh PE3yIbTaTOB H3MepeHHi Macchl HedTu (OpyTTO
W HETTO) WJIM Macchl He(TEMpPOIyKTa B pe3epByape, MOIYYCHHBIX IO M TOCIE OTIycKa (Tpuema)
HedTH.

6.6 MI3aMepeHus JOKHBI POBOAUTHCS B COOTBETCTBUU C TPEOOBAHUSIMH HACTOSIIEH METOIUKH.

6.7 ATOpUTMBl  METOJMKM HW3MEPEHUH peanu30BaHbl B IMPOrPaMMHOM  OOECHEeUCHHH.
Brruncnenust 4omKHBI BBITOIHATHCS ¢ Tomoibio 110 «SIM_HMI» I

6.8 He nomyckaercs skcruryatauusi cucreM CHM BEKTOP 6e3 npumenenust [10, BctpoeHHOTO
B BBIYUCIIUTENIbHBIA KOMIIOHEHT (ITaHEIb OTEepaTopa).

6.9 PesynbraThl M3MEpeHHs IUIOTHOCTH He(TH/HEPTENpOAyKTa MPHUBOIAT K CTaHIAPTHBIM
ycioBusiM B cooTBercTBUU ¢ ['OCT 8.595 wmnm pesynbraT U3MEpPEHHM IJIOTHOCTH TNPHUBOAAT K
YCIIOBUSIM TEMIIEPATyphbl U3MEPEHUS €€ 00beMa.

[IpuBeneHne MIOTHOCTH U 00BEMa K CTaHAAPTHBIM YCJIOBUSAM BBINOJIHACTCS 1O CIEAYOLUINMM
TaOJIULIAM:

— IUIOTHOCTH: k 15 °C no tabnune 53A ACTM J] 1250 [ 2 ];
k 20 °C o Tabnune 5S9A UCO91/2[ 1 ];
— o0Obema: K 15 °C no Tabnure S4A [ 2 |;

k 20 °C mo Ta6mmme 60A [ 1 ].
7 CPEJICTBA U3MEPEHUH, BCIOMOT ATEJBHBIE YCTPOVMCTBA

7.1 Ilpy BBIMOTHEHWH HW3MEpPEHUN Macchl OpyTTO HEdTH, MacChl HEPTEMPOIYyKTOB, OOBEMa
Hedtu u HegTenpoaykToB cucteMamu CHUM BEKTOP npumeHstoT cieayronme Mepbl BMECTUMOCTH:

— pe3epByapbl BEPTHKAIbHBIC CTAJNbHBIC IMIMHIAPUYECKAE C OTHOCUTEIHLHOM MOTPENIHOCTHIO
onpenenenust BMectumoctu o 'OCT 8.570;

— pe3epByapbl TOPU3OHTABHBIE CTABHBIC IMIMHIPUYECKUE C OTHOCUTEIHHOU MOTPEITHOCTHIO
onpeaenenus BMectumoctu o 'OCT 8.346.

7.2 Cucrempt CHUM BEKTOP B 3aBucMMOCTH OT BXOJSIIMX B COCTaB MEPBUYHBIX
npeoOpasoBarenied  ypOBHEMEPOB MarHUTOCTPUKIIMOHHBIX  MHOromapamerpuyeckux BEKTOP,
IpeJHa3sHaueHbl JUIsl HW3MEpEeHUuH Macchl He(pTH M HePTEenpoAyKTOB JBYMsS METOAAMH, C
IIPUBEJCHHBIMU HID)KE XapaKTEPUCTUKAMU KaHAJIOB M3MEPEHUs M HEOOXOAMMBIM BCIOMOTIaTEIIbHBIM
000py10BaHUEM:

1 IlporpammHOe obOecneyeHHE K HACTOSIICH METOJMKEe W3MEepeHHid o0béMa M Macchl HeDTH U
HepTenpoaykroB pazpadborano OOO «OKbB Bekrop» u arrectoBano ®I'VII « BHUMMCy.
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7.2.1 Cucrempr CUM BEKTOP, peanusyromye KOCBEHHBIII METOJ CTaTUYECKUX W3MEPEHUN
(mosyaBTOMaTHYECKUE CUCTEMbI U3MEPEHUS MacChl HE(TEPOyKTOB)
Bxirouaror B cocras:
a) KaHal (KaHaJbl) U3MEPEHUs] YPOBHA (B COCTaBE YPOBHEMEPOB MAarHUTOCTPHKIIMOHHBIX
mHoronapamerpuueckux BEKTOP (momuduxammss BEKTOP-AT) ¢ npepenamu
JI0ITyCKaeMoi abCOMIOTHOM morpentHocT He Oonee + 1 Mm);
0) kanan (kaHaJbl) UW3MEpPEHHs]  TemImepaTypsl (B COCTaBe  YPOBHEMEpOB
MarHUTOCTPUKLIMOHHBIX MHOronapameTpudeckux BEKTOP (mogudukanus BEKTOP-/IT)
C TIpeesiaMu oIy cKkaeMoi abcomoTHOM norpemHocty He 6omee + 0,3 °C);
B) aBTOMAaTHW3WpoBaHHas maHenb omeparopa ¢ COU ¢ mnpemenom gomyckaeMoi
OTHOCHUTEINIbHOM norpenHocTu He 6onee + 0,015 %.
Heo0xoauMo mpuMeHSTHh BCoOMorateiabHe 00O0pYJOBaHHUE, HCIIOIb3yeMOEe aKKpEAMTOBAHHOM
WCIIBITATEIbHOM (aHamuTH4YeCKO) madoparopueit MJI (ML):
a) JUIS OTIPEIEIICHUSI MacChl OpyTTO HE(TH U MacChl He()TETPOTYKTOB:
— CH u TexHUYECKHE CpEJCTBA, HMCIOJIb3yEeMblE IJI ONPEENICHUS IJIOTHOCTH
Hetu (HeprenpoaykTor) mo 'OCT 3900 unu mo 'OCT P 51069, obecnieunBaronime
TIpe/eNbl I0MyCKaeMoi aOCOJIOTHOM TIOrPEIIHOCTH IIIOTHOCTH He 6oiee + 0,5 Kkr/m?;
0) ans onpenesieHust MacChl HETTO HEPTH:
— CH u TexHMYECKHE CpPEJCTBA, MCIIOJIb3YEMbIE JJISl OIpPENETICHHUs] MacCOBOM
KOHIEHTpaluu XJ0opucThix conei B Hedptu o 'OCT 21534;
— CH u TeXHUYECKHE CPEJCTBA, UCTIOIB3YEMBbIE ISl ONPEACICHUS MAaCCOBOW 10U
Bozel B HeTH o 'OCT 2477,
—  CH u TexHnueckue cCpeacTBa, UCIONIb3yeMble Ui ONPEAEICHNUs MaCCOBOM 10711
mexaHudeckux npumeceit B Heptu no 'OCT 6370.
B) JUI IPOBEPKH 0a30BOI BBHICOTHI MEPHI BMECTUMOCTH, MPUBSI3KM YPOBHS MPOJIYKTA U
YPOBHSI ITOITOBAPHOI BOJIBI K BEICOTHOMY TpadapeTy pe3epByapa:
—  pyJieTKa U3MEpUTEIbHAs C rpy30oM (J1oToM) 2-ro paspsaaa no I'OCT 7502;
—  BOJOYYBCTBHUTEJbHAS MacTa WM JIEHTA Ui ONpEAEIEHUs] YPOBHS MOATOBAPHOM
BOJIBI.

7.2.2 Cuctempt CHM BEKTOP, peanmu3yromue KOCBEHHBIM METOJ, OCHOBAaHHBIM Ha
THJIPOCTATUYECKOM MPHUHLIKIE (ABTOMAaTHUYECKHE CUCTEMBI U3MEPEHHs MacChl HEPTEPOAYKTOB):
BxuttouaroT B cocTas:
a) KaHal (KaHaJbl) U3MEPEHUs] YPOBHA (B COCTaBE YPOBHEMEPOB MAarHUTOCTPHKIIMOHHBIX
mHoronapamerpuueckux BEKTOP (momuduxaums BEKTOP-IAIIT) ¢ npenenamu
JIOITyCKaeMoi abCOMIOTHOM MorpentHocT He Oonee + 1 Mm);
0) kanan (kaHaJbl) UW3MEpPEHHs]  TeMmmepaTypel (B COCTaBe  YPOBHEMEpOB
MarHUTOCTPUKLUMOHHBIX MHoromnapamerpuueckux BEKTOP (momuduxanus BEKTOP-
JAIIT) ¢ mpenenamu noyckaeMoi abCOMIOTHOH morpemHocT He 6onee + 0,3 °C);
B) KaHaJ (KaHAJbl) U3MEPEHUS TaBJICHUS TUIPOCTATHUECKOTO CTOJ0a (C MCIOIb30BaHUEM
npeoOpazoBareneii  auddepeHmanbHOr0o  JaBJeHHs B~ COCTaBE  YPOBHEMEPOB
MarHUTOCTPUKIIMOHHBIX MHoronapamerpuueckux BEKTOP ¢ npenemamu pomyckaemoit
OTHOCUTENbHOM TorpemntHoctu He 6oiee = 0,075 %);
I) aBTOMaTu3upoBaHHas mnaHenb oneparopa ¢ COM ¢ mnpepenom jpomyckaemMoin
OTHOCHUTEJIbHOW norpenHocTu He 6osee + 0,015 %.



HeobxonuMo mpuMeEHATh BCIOMOraTeabHOE O0OpYyIOBaHUE, MCMOJIb3yeMOE aKKpPEAUTOBAHHOU
UCTBITaTeNbHON (aHamuTHYecKoi) nadoparopueit NJI (ULI):
a) ISl OTIpEeIeTICHHSI MacChl HETTO He(TH
— CH u TexHHYECKHE CpPEICTBA, MCIONb3YyEMbIE MJIs ONPEAEIIEHUsS MacCOBOU
KOHIEHTpaluu XJ0opUcThIX conel B Hedtu o 'OCT 21534;
— CH u TexHHUYECKHE CPEACTBA, UCIIOJIb3YEMbIE ISl OMPEEIIEHUs MacCOBOW J10JIN
Bozel B HepTH o 'OCT 2477,
— CH u TexHUYECKHE CPENICTBA, UCMOJb3yEMbIE NI OMPENCICHUS] MAaCCOBOM JTOJIN
MmexaHudeckux npumeceit B Heptu no 'OCT 6370.
0) s mpoBepku 0a30BOIM BBICOTHI MEpPhl BMECTUMOCTH, MPHUBSI3KH YPOBHS MPOIYKTa U
YPOBHS TIOJITOBAPHOM BOJIBI K BRICOTHOMY Tpadapery pe3epByapa:
- pyJieTKa u3MepuTelbHas ¢ Tpy3oM (J1oToM) 2-ro paspsiaa no 'OCT 7502;
- BOJOYYBCTBUTEJIbHAS IAaCTa WM JIEHTa JJI ONpEAESICHUs] YPOBHS IOATOBApHOM
BOJIBI.
7.3 He pmomyckaercs mpUMeHATh Apyrue aHajdoruunblie no HazHayeHuto CU, UC u TexHuueckue
CpPEICTBA B paMKaxX MPUMEHEHHS HACTOAIIECH METOIMKU, KPOME TIEPEUUCIICHHBIX B 1. 7.2.

7.4 Cucremst CUM BEKTOP, a Takxke BcmomorarenbHOE€ OOOpYIOBaHHE TOJIKHBI UMETh
cepTU(HKATHI 00 yTBEPKICHUH TUIA B COOTBETCTBUU ¢ [ § ].

7.5 CU u UC, ygacTByroniye B U3MEPEHUH MacChl He()TH, TIOJICKAT TTOBEPKE B COOTBETCTBHUH C
[ 7 ]. AomxHBI UMETh NEUCTBYIOIINE CBUACTEIHCTBA O MOBEPKE UM OTTUCKU MTOBEPUTEIIBHBIX KIICHM.

7.6 Anroput™m W mporpamMma OOpaOOTKH pPE3yJIbTaTOB W3MEPECHHM, NMPUMEHSEMBbIC B COCTaBE
COMU B cucteme CUM BEKTOP, cooTBeTCTBYIOT [12 | M aTT€CTOBaHBI B YCTAHOBJIEHHOM MOPSJIKE.

7.7 Ilepuonuunocts noepku CH, mpuMeHseMBIX NpU HM3MEPEHHMSX MacChl He(PTH B Mepax
BMECTUMOCTH, [JOJDKHA COOTBETCTBOBATH MEKIIOBEPOYHOMY HWHTEPBANY, YCTAaHOBJIEHHOMY IIpH
yTBepkaeHun tuna 3tux CU.

8 TPEBOBAHMA BE3OITACHOCTH

[Ipu BeIMOTHEHNM M3MEpPEHHUH COONIOIAIOT TPeOOBaHUS MO OE30MaCHOCTH, MPOU3BOICTBEHHOM
CaHMTapUU U OXpaHe OKpYXKarolled cpeabl, NEHCTBYIOIINE Ha MPEANpPHUATUH, T€ YCTaHABIMBAETCS
cucrema CMIM BEKTOP.

9 TPEBOBAHMUSA K KBAIIMOUKALIUUA OITEPATOPOB

K nactpoiike n skcrnyaranuu cuctem CMM BEKTOP nomyckarores smna, gocrurmue 18 ger,
M3YYMBIINE SKCIUTYyaTallMOHHYIO JOKYMEHTAIIo Ha cucteMbl, CU 1 BcriomoraTesibHOE 000py10BaHUE,
npouiemue 00y4eHre Mo TEXHUKE OE30MacCHOCTH U MPOMBIIUIEHHOW 0€30MacHOCTH, JEHCTBYIOIINE
Ha MPEeANPUITUN, UMEIOLIHE ONBIT SKCIUTyaTalluu CPEACTB U3MEPEHNUS U 03HAKOMIICHHBIE C HACTOsAIIEH
MU.
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10 YCJIOBUS ITPOBEJIEHUA U3SMEPEHU HA OFBEKTAX U3MEPEHUI

10.1 Ycnosus npumenenust cucrem CUM BEKTOP, CH, u BcomoraTtensHOro o00py10BaHUs
JIOJDKHBI  COOTBETCTBOBATH YCJOBHSIM OJKCIUTyaTallMM, YKa3aHHbBIM B HUX OKCIUTyaTallMOHHON
JOKYMEHTALUH.

10.2 BeimosiHeHHE W3MEPEHHH IIOTHOCTH He(TH/He(TEnpOAYKTOB B J1ab0OpaTopuu IOHKHO
MIPOBOAMTHCS MPH CAEAYIOIUX KInMaTudyeckux yciaoBusx coraacHo 'OCT P 8.595:

a) TeMmeparypa okpyxatoiiero sozayxa — (20+5) °C.;
0) armoceproe nanenue — (101,3+4) xl1a;
B) OTHOCHUTEJIbHAS BIAXKHOCTH Bo3ayXxa — oT 30 % mo 80 %.

10.3 BeinmosiHeHHe  WM3MEPEHHUH  IUIOTHOCTH  HE(PTHU/HEPTENPOAYKTOB B  MCIBITATEIbHOU
(aHanuTHYecKOM) JsabopaTopuu MPOBOIAT B cooTBeTcTBMM ¢ TpeboBanusmu ['OCT 3900,
I'OCT P 51069 unu [10].

10.4 N3mepenue ypoBHS HE()TH W TOATOBAPHON BOABI MPOBOAAT M3MEPUTEILHOU PYJIETKOH C
rpy30M (JIOTOM) TOJIbKO 4Yepe3 H3MEpUTENbHbIN JIoK. Bo Bpems omyckaHusi pyJleTKH BHYTpb
pe3epByapa JIEHTa U3MEPUTENIBHOW PYJIETKHM JOJKHA IJIABHO CKOJIB3UTh IO HAIPABIAIOLIEMY Ma3y
IUTAHKHU U3MEPUTEIIBHOTO JIFOKA.

10.5 Ins obGecnieueHus yka3zaHHBIX B 5.1 U 5.2 HacTosmiel METOIUKE MPEIENIOB IOMyCKaeMoi
OTHOCHUTENILHOW MOTPEIIHOCTH U3MEPEHUI MacChl OpyTTO HEPTH, Macchl HEPTEMPOIYKTOB U MacCChI
HETTO He()TH TOKa3aTeNIl KauyecTBa HETH JOJKHBI COOTBETCTBOBATD:

— MaccoBas J0J1s Boabl, % He 6oee 1,0;
— MaccoBasl JI0JIsl MEXaHHYECKUX puMeceit, % He 6oxee 0,05;
— MaccoBasi KOHIICHTPAIHsI XJIOPUCTHIX COIeH, Mr/mm3 He 6onee 900;
— o0beMHas goas cBoOOIHOrO ra3a, % OTCYTCTBYET.

10.6 Ins oGecnievueHus yka3aHHBIX B 5.1 u 5.2 HacTosIed METOIUKH MPEIENIOB IOIMyCKaeMOoi
OTHOCHUTEIIbHOW TMOTPEUIHOCTH H3MEpPeHMH Macchl M o0beMa He(Tu/HepTenpoayKTa Mepsl
BMECTHUMOCTH JIOJDKHBI HMMETh YTBEPKIEHHYIO TpaJyHMpOBOYHYIO TaOJIUIy C OTHOCHUTEJIBHOM
norpemHocteio He Oonee +0,25% u OwbiTh moBepeHHbIMU. Koadpduument dopmer PI'C u PBC,
paccuuTaHHbli 1o Gopmyde (19), He 1oykeH npeBblaTh 3HadeHus 1,3.

10.7 Anst oGecnevyeHus ykasaHHbIX B 5.1 u 5.2 HacToslIed METOIUKU MPEIEIIOB JOIyCKaeMOMn
OTHOCHUTEIILHON TOTPEITHOCTH W3MEPEHH Macchl U 0oObeMa IpH HCIONb30BaHWU B coctae CUM
BEKTOP nmatuukoB THAPOCTATHYECKOTO NABJICHUS YPOBEHb HEDTH/HEPTEIPOIYKTOB B pe3epByape
nolkeH ObITh He MeHee 0,5 meTpa.

11 MOJITOTOBKA K BBIIIOJIHEHUIO U3MEPEHUIA

11.1 TloarotoBka K BBHINOJHEHUIO W3MEPEHUI MPOBOAUTCA B COOTBETCTBUU C TEXHHUYECKOUH
JIOKyMeHTaluen Ha cuctembl, CH 1 BcnoMmoraTensHOe 000pyI0BaHUE, TPUBEICHHBIC B 1. 7.2.

[Tpu moAroTOBKE K BBHIMOJIHEHUIO U3MEPEHUI HEOOXOAUMO BBITOJIHUTD CIIETYIOIINE:

— IlpoBectu nmoaroroBky CU u BcriomorarensHOTO 000py10BaHUS K BHITIOJHEHUIO U3MEPEHUN B
COOTBETCTBUU C SKCIUTYyaTAllMOHHOM JOKYMEHTAIUEH.

— IIpoBeputs Hanuuue AeHCTBYIOMUX cBUAETENHCTB 0 oBepke MC u CH, nenoctHOCTh maoMO
n/vmm kievim CH.

— IlpoBepuTh ycnoBHs BBIIIOJIHEHUS U3MEPEHUH COTJIAcHO II. 9
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— VYCTaHOBHUTH HA MOHTAXHBIHN (pr1aHel pe3epByapa U3MEepUTEIbHbIN KOMITIOHEHT cucteMbl CHM
BEKTOP crporo B coorBercTBuM ¢ MHCTpyKIMENH IO MOHTaXy, BXOAAIIEH B KOMIUIEKT IIOCTAaBKH.
BbINOMHUTE NOAKIIOYEHHNE K BBIYMCIUTEIBHOMY KOMIIOHEHTY (TIaHEIU OIepaTopa).

— IIpoBepuTh BKIIOUEHHOE COCTOSIHUE 000y I0BaHHUS.

— IloaxknrounTh BBIYKUCIUTENBHBIM KOMIIOHEHT (TaHelb oOlepaTopa) W BBINOJIHHUTH €ro
HacTpoiky B coorBeTcTBuM ¢ 1. 10.2, 10.3 u 10.4.

— DBbImosHUTE  HACTpPOMKY IIAHENM  ONEpaTopa B COOTBETCTBUM C  JOKyMEHTOM
BI'AP. 421417.001 PO PyxoBoactBo oneparopa CUM BEKTOP.

— VY0enutbcs B OTCYTCTBHM COOOLIEHMH O HEHUCHPABHOCTH CHCTEMbl Ha MAMCIUIEE HaHEIH
oreparopa.

— IIpoBeputs ucrpaBHoctb CHU U BcromorareiabHOTO 000OpyAOBaHHS B COOTBETCTBUH C HUX
AKCIUTyaTallMOHHOM JOKYMEHTALUEH.

11.2 BBon 3HaueHuil IpagydpOBOYHONM TaOMUIBl pe3epByapa B  BBIYMCIUTEIbHBIN
komnoHeHT (maHenb omepatopa) CHUM BEKTOP cormacao mn. 2.2.2 BI'AP.421417.001 PO
PyxoBoacteo oneparopa CUM BEKTOP.

11.3 [TpuBsizka uzMepeHuii ypoBHs HedTH/HeDTENPOAYKTa K 0a30BOM BHICOTE (BHICOTHOMY
Tpadapery) pe3epByapa.

B cBa3m ¢ HammuueM Ha KoHLAx KaHanma wusMmepeHus yposHs B HMC CHUM BEKTOP
HEU3MEPSAEMBIX 30H, a TAKXKE JUIsl yUeTa pa3MepoB MOIJIaBKa, IEpe]l 3aIllyCKOM CUCTEMBbI, U3MEPSIOIIEeH
YPOBEHb MPOIYKTa B aBTOMAaTHYECKOM pPEXHME, HEOOXOIMMO BBECTH B CHCTEMY TEKyIlIee 3HaYCHHE
ypoOBHs TiponykTa, omnpenensemoe CHM u BcrmomoraTeinbHBIM 000pYIOBaHHEM U3 M. 7.2, BBINOJIHUB
CJIEAYIOUINE U3MEPEHUs, IPUBEICHHbIE HUXKE.

[TpoBepsitoT 6a30BYI0 BBICOTY pe3epByapa, Kak pPacCTOSHUE IO BEPTUKAIM MEXAy AHUIIEM
pe3epByapa B TOUYKE KacaHUsS JIOTa PYJETKM M PUCKM IUIAHKH W3MEPHUTEIbHOTO JroKa. ITomyueHHsbIH
pe3yJbTaT CpaBHHUBAIOT C BEIMYMHON 0a30BOI BBICOTHI, YKa3aHHOH B IpadyHpOBOYHON Tabiulle
pe3epByapa WU B IIOCIEIHEM aKTe €€ eKEr0IHOr0 M3MEPEHNUsI M HAHECEHHOW Ha Tpadapere.

Ecnu u3mepeHHoe 3HaueHue 0a30BOW BBICOTHI OTIMYACTCS OT 3HAUEHHs, YKa3aHHOTO B
rpaJyupoBOYHOI Tabnuile Ha pe3epByap, Oosee yeM Ha 0,1 %, BBIBISAIOT MPUYMHY H3MEHEHUS
0a30B0i1 BBICOTHI U yCTpaHsIOT ee. Ha mepron, HeoOX0AUMBIH ISl BEISICHEHUS] U YCTPAHEHUST TIPUYNH
U3MEHEHMs] 0a30BOM BBICOTBI, H3MEPEHUS YPOBHSA IPOAYKTa MPOBOJIAT IO BBICOTE ITyCTOTHI
pesepByapa.

IIpumeuanue — Hzmepenue yposHs 6 pesepgyape no vlcome NyCmMomuvl pe3epeyapa nposoosim
makdice 6 cyuae, eciu 8 pezepeyape 06pazoeaics aeo.

Wsmepenuss ypoBHs HedTH/HepTENmpoAyKTa IO BBICOTE IYCTOTHI pe3epByapa MpPOBOISAT B
CJIEIyIOIIEeH OCIEA0BATEIbHOCTH!

— OIIyCKAaIOT PYJETKY C JOTOM Hibke ypoBHs HedTu. [lepBbIii oTcueT (BEepxHHMIA) MO pyJIeTKe
MPOBOJIAT HA YPOBHE PUCKM IUIAHKHM WU3MEPUTENBHOTO JIFOKA. 3aTeM PYyJETKY C JOTOM MOJHHUMAOT
CTpPOro BBEpX 0€3 CMEIIEHUs B CTOPOHBI U IPOBOJAT BTOPOM OTCYET (HUKHHI) MO IMHUM CMa4yMBaHUS
C TOYHOCTBRIO 70 1 MM;

— OIpPENeNsIIOT BEICOTY IIyCTOThI KaK Pa3HOCTh BEPXHET0 M HUKHETO OTCYETOB;

— OMNpenessIoT ypoBeHb He(TH B pe3epByape KaK pPa3HOCTb BEIMUYMHBI 0a30BOH BBICOTHI
JAHHOTO pe3epByapa M MOJYyYEeHHOTO 3HAUCHHSI BHICOTHI ITyCTOTHI pe3epByapa.
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Eciu um3mepeHHoe 3HaueHue 0a30BOIl BBICOTHI COBMAJaeT CO 3HAYEHUEM, HeoOxommMmo
NPUMEHATH, WIA OTIMYaeTcs OoT Hero MeHee yem Ha 0,1 %, u3MepeHHsl ypoBHS MPOIyKTa B
pe3epByape NpoBOJAT B CIEIYIOIIEH MOCIeA0BaTEIbHOCTH:

— OIIyCKAaIOT JIEHTY PYJIETKHU C JJOTOM MEJIJIEHHO O KacaHHsl JIOTOM JHUILA WIH OMOPHOM IIIUTHL,
HE JomycKas OTKJIOHEHHUS JIOTa OT BEpPTHKAJIbHOIO IIOJIOKEHHUS, HE 3aJeBas 3a BHYTpPEHHee
o0opy0BaHUE pe3epByapa, He NOMycKas BOJTH Ha MOBEPXHOCTU HE(DTH U yAApOB O JHHILE Pe3epByapa.
Jlenta pyneTKH JOJKHA HAXOIUTHCS BCE BpeMsl B HATSHYTOM COCTOSIHUM, a MECTO KacaHHUs JI0Ta O
JHHUIIE pe3epByapa TOPU30HTAIBHOE U KECTKOE;

— MOJHHUMAIOT JICHTY PYJETKH CTPOrO BEPTUKAIBbHO, HE JOMYCKas CMELICHUS B CTOPOHY, YTOOBI
n30eKaTh HCKAKCHHS JTMHUU CMAaYHBaHUS;

— TIOKa3aHUs PYJETKH OTCUUTHIBAIOT C TOYHOCTHIO 0 | MM Ccpasy HocIie MOSBICHUSI CMOYSHHOM
YacTH HaJl U3MEPUTEITHHBIM JIFOKOM.

N3mepenns ypoBHs HeGTH/HeDTEIPOAYKTa B pe3epByape (BHICOTHI ITyCTOTHI) TPOBOISAT JTBAXKIBI.
Ecnu pesynbprarel m3aMepeHWil oTnu4aroTcsi He Oojee yeM Ha 1 MM, TO B KayecTBe pe3yJbTaTa
M3MEpEeHull ypoBHA MPUHHUMAIOT OoJjblliee 3HadeHHWe. Eciu moidydeHHOe pacXoXKIACHHE H3MEpPEHH
Oonee 1 MM, M3MepeHUs MOBTOPSIOT emIé ABAXABI M OepyT cpeiaHee mo TpéM Hambojee OIM3KUM
M3MEPEHUSM C OKPYTJICHHEM 10 1 MM.

PesynbraT mM3MepeHHsi YpOBHS TPOIYKTa, OKPYTJICHHBIA JO TPETHEro 3HAKa IIOCIE 3arsToM,
HEOO0XO/MMO BBECTH B BBIYMCIUTEIBHBI KOMIOHEHT (MaHenb omeparopa) B moje «KoppekTupoBka
BBICOTHI» pazzena «Hactporika pesepByapa» n. 2.2.2 BI'AP. 421417.001 PO PykoBoacTBO oneparopa
CHM BEKTOP. [IpousBectt KOPpEKTUPOBKY YPOBHS IPOIYKTa B CUCTEME.

11.4 TlpuBsizka U3MepeHU YpOBHS MOATOBAPHON BOABI K BEICOTHOMY TpadapeTy pesepByapa.

W3mepenue ypoBHsI MOATOBApHOM BOJBI B ME€pax BMECTUMOCTH IPOU3BOJIUTH MU3MEPUTEIBHON
PYJIETKOH € Ipy30M (JIOTOM) C IPUMEHEHUEM BOJOUYBCTBUTEIbHON JIEHTHI MJIU TACTHI.

BonouyBcTBUTENBHYIO JIEHTY B HATSHYTOM BHJAE HEOOXOAMMO HPUKPENUTh K CBOOOIHOMN
MIOBEPXHOCTH I'py3a (JI0TA) C IBYX MPOTHUBOIOJIOKHBIX CTOPOH.

BonouyBCcTBUTENBHYIO MAacTy HAaHOCUTh TOHKMM CJIOEM Ha CBOOOJHYIO MOBEPXHOCTh Ipy3a
(JToTa) MOJIOCKAaMH € JBYX MPOTHBOTIOIOKHBIX CTOPOH.

Pynetky ¢ rpy3om (JIOTOM) C BOJOYYBCTBUTEIBHOW MMACTOW WM TPUKPETUICHHON
BOJOUYYBCTBUTEIIbHOM JICHTOW BBIEPKMBATh B MEPE BMECTUMOCTH HEMOJIBU)KHO B T€UEHUE 2-3 MUH JI0
MOJIHOTO PACTBOPEHHUS BOJOUYYBCTBUTEIHLHOTO CJIOSl. Bpems BBIIEPKKH MOXKET ObITh HHBIM, €CIIH 3TO
IIPELyCMOTPEHO TEXHUYECKOM TOKyMEHTalMEl Ha BOJOYYBCTBUTENIBHYIO IIACTy WX JIEHTY.

H3mepenne ypoBHS NMOATOBAPHOM BOABI B KAXKJIOW MEpPE BMECTHUMOCTH IPOBOJUTH JBAXKIbI.
Ecnu pe3ynbTaThl H3MepeHuil OTIMYalOTCs He Oosiee yeM Ha 1 MM, TO B KauecTBE U3MEPEHUN YPOBHS
MPUHUMAIOT WX CpelHee 3HaueHHe. Eciam moiydeHHoe pacxoxkiaeHue Oomee 1 MM, TO HM3MEpeHHUs
TTOBTOPSIIOT €Ie IBaKIBI M OepyT cpeHee 3HAUCHUE U3 TpeX HauboJjee OJIM3KUX U3MEPECHUM.

W3mepenust ypoBHS MOATOBAPHON BOJBI MOBTOPSIOT, €CIM Ha JICHTE WJIM MacTe OH 0003HaueH
HEYETKO, KOCOW TMHUEH UM Ha HEOJMHAKOBOW BBICOTE C 00EUX CTOPOH, UYTO YKa3bIBaeT HA HAKIOHHOE
MOJIOXKEHUE TPy3a (JI0Ta) IPU BHITOJTHEHUH U3MEPEHUH.

Pa3mbITas rpaHp SABISETCS CIEACTBUEM OTCYTCTBHS PE3KOM I'pDaHUIIBl pas3ziena MeX1y BOAOH U
He(PTHIO/HEPTEPOAYKTOM U CBUICTEIBCTBYET O HAIWYHM BOJIOIMYJIBLCHOHHOTO cliost. B aTom ciydae
M3MEpEHUs TIOBTOPSIIOT IOCJIE OTCTOSL U PACCIOEHUS IMYJIIbCHH.

Pesynbrar m3mepeHuss ypoBHS NOATOBAPHOM BOJbI, OKPYTJIEHHBIM 10 TPETHETO 3HAKa ITOCIE
3amsaTod, HEOOXOAMMO BBECTM B BBIUMCIMTEIbHBIM KOMIIOHEHT (IaHeslb oOlepaTopa) B TIOJje
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«IlonpobHas HacTpoiika pe3epByapa» B cooTBeTcTBHH ¢ 1. 2.2.2 B'AP. 421417.001 PO PykoBozactBo
onepatopa CUM BEKTOP.

Ipumeuanue — Hzmepenue 3HaueHus YpoeHs HNPOOYKMA U YPOGHA NOOMOBAPHOU 600bl 8
coomeemcmeuu ¢ n. 11.3 u 11.4 npu nomowu pyremu ¢ epy3om (10mom) npogoosm 00uH paz nepeo
sanyckom cucmemvr CUM BEKTOP, npu ee nacmpoiixe. /lanvHetiuiee usmeperue yposHs npoOyKma u
noOmo8apHol 800bl NPOUCXOOUM HENPEPbIGHO 8 asmomamuieckom pescume. Ilpu neobxooumocmu
BHeCeHUs USMEHEeHULl 8 HACMPOUKU CUCTNeMbl U nepepuleax & pabome 0b60py00sanus, HeoOX00UMO
3aHO0B0 NpOU3BeCMU VKA3AHHble UMEPeHUs U NPOU3Becmu NOSMOPHYI0 HACMPOUKY CUCmeMbl HO
nyHkmam paszoena 11.

11.5 Ilpu npueme HeTH B pe3epByap H3MEPEHHUS CIEAYyeT BHINOIHATH MOCTE 2-X 4acOBOTO
orctoss HeTH WO 3aBepuieHWH mnpuema. [Ipum HEcOOTIOACHWH CPOKOB OTCTOSI B JIOKYMEHTE,
pEeraMEHTHPYIOIIEM y4YeT IBMKCHHsS He(TH Ha MPEANPHUSATHH, ACNAETCS OTMETKa O (HaKTHYECKOM
BPEMEHU OTCTOS.

12 BBINOJIHEHUE U3MEPEHUM Y BBIYUCJIEHU OBbEMA, MACCBHI BPYTTO
HE®THU, MACCBI HE®TEITPOAYKTOB, MACCBI HETTO HE®TH

12.1 Tlopsaok BBINOJIHEHHS W3MepeHHMI 00beMa M Maccbl HepTM M HePTeNpPOAYKTOB
cucreMamMu CUM BEKTOP ucnosnenusi 1, 0CHOBAHHBLIMH Ha KOCBEHHOM MeTOJ€ CTATHYECKHX
U3MepeHn i

12.1.1 IIpou3sBecTy NOATOTOBKY K BBINOJIHEHUIO U3MEPEHUI cornacHo pasaeny 10.

12.1.2 W3mepenue ypoBHS NpPOAYKTa M YPOBHS MOATOBAPHOM BOJABI NPOU3BOAUTCS KaHAJIOM
n3mepenus yposasi CUM BEKTOP ucnonnenust 1 B HenpepbIBHOM aBTOMATUYECKOM PEXKUME.

12.1.3 Onpenenenue oobema HeGTH/HEDTETIPOAYKTA B pe3epByape.

12.1.3.1 OOmmii o6veM HepTH/HEPTENPOAYKTa M TOATOBApHOW BOABI B pe3epByape
OIpeeTsIeTCS. B BBIYMCIMTEIFHOM KOMIIOHEHTE C HCIIOJIb30BaHHEM TI'PaTyUPOBOYHON TaOIUIIBI
pe3epByapa 1o pe3ysibTaTaM W3MepeHui ypoBHS HedTu/HedTenpoaykToB. [1o u3MepeHHOMY YPOBHIO
MOJTOBAPHOM BOJBI C IIOMOINBIO KaHaja W3MEpPEHHs YpoOBHSA (ypoBEHb pasfena cped) ¢
UCTIOJIb30BAHUEM T'PalyHPOBOYHOM TaOIHIIBI OnpeaessieTcst 00beM ITOATOBAPHOM BOJIBI B pE3EpPBYape.

12.1.3.2 O6bem HedTH/HEPTETTPOAYKTOB B MEpPE BMECTHMOCTHU, MPHUBEICHHBIN K 00beMY INpHU
Temmeparype 15 °C BeIUHCIsSETCS aBTOMATHUECKHU MO (hopMyIie, M

Vis =V [1+Qa,, +a,)-(t,-20)]- CTL, , (1)

rje Voo - obwbem HedTH B pesepByape, M>. BEIUUCIAIOT 110 GopmyIe:
V20=Vxk— Vi 2)
Vik - obweM xuaxocTu (HedTu/HedTenpoayKToB, NOATOBAPHOH BOABI), M, Ha

u3mepsiemom ypoBHe H (M), ompenemnsiemsrii mo 'OCT 8.346, TOCT 8.570,
I'OCT P 8.563, ¢ momorpio BerauciieHus mo gopmyie (6).

Vii - 00beM IOATOBAPHOI BOMLI, M>, HA U3MepseMoM ypoBHe h (M), onpeensemblit
mo I'OCT 8.346, I'OCT 8.570, 'OCT P 8.563, ¢ mOMOIIBIO BEIYUCICHHUS 110

bopmyae (6);
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Ocm - TeMIEpPaTypHbIH KO3()QUIMEHT JHHEHHOro paclIMpeHHus MaTepuaja CTEHKH
pesepByapa, 3Ha4€HHE KOTOPOTo MPUHUMAKOT paBHbIM 12,5+ 107, 1/°C;

Ois - TeMmmepatypHbli  KO3((UIMEHT JMHEHHOro  pacuIMpeHHs MaTepuaia
u3MepurenbHoro kanana WC, 3HaueHHe KOTOPOro NPUHUMAIOT PaBHBIM
12,5:10° nnst wepsxaseromieii cramu, 1/°C;

tv — CpemHss TeMIlepaTrypa MpoayKTa B Mepe BMecTHMOCTH, °C, KOTOpas JOJDKHA
OBITH BRIYHMCIICHA 110 (hOpMYyJIe:
T
;2T 5
N

rae N — 4Kclio TOUueK U3MEepeHust TeMIIepaTyphl B pe3epByape (He MeHee S);
Ti — Temneparypa, U3MepeHHas JaTYNKOM TemrepaTypsl Homep 1, °C.

CTLv — koad¢uiueHT, YUYUTBIBAKOIIUI BIIMSIHUE TeMIepaTyphbl
He(TH/HEDTETPOTYKTOB B Mepe BMECTUMOCTH Ha o0beM
Heru/HedTenponykroB, omnpenenasieMbiii COU cucteMpl aBTOMaTHYECKH B
cootBercTBuU ¢ npuioxenneM A ['OCT P 8.903.

Ipumeuanue — Ilpu nposedenuu usmepenuil 8 pezepgyape ¢ NOHMOHOM 3Ha4eHus obvema V20 6
Gopmyne (1) evruucnsemes no popmyne:

Vag = Ve + AV ) =V (4)
20e Vi - 0bvem Heghmu, paccuumvigaemulii no gopmyne (6):
AV - nompaska ma usmeHeHue oOvema Hepmu, GblMECHEHHO20 NOHMOHOM UNU

NAABAIOWUM NOKpbIMUEM, 6 3A8UCUMOCMU OM HIOMHOCMU Hepmu,
svluucaseMas no gopmyne:.

1 1
AV)I( = MHOHT ) - > (5)

P Preag

20e M TIoHT — Macca noHmoHa no nacnopmy Ha pesepsyap, Ke,

Pusv — NIOMHOCMb Heghmu/HepmenpooyKmos 6 mepe eMecmumMocmu 8
VCI0BUAX —U3MepeHus o0bvema Heghmu/HedhmenpoOyKkmos, uUzMepeHHAs.
8cnomozamenvHviM 000py0o8anuem, ke/m3;

Pepad — NJIOMHOCMb  HCUOKOCMU, NPUMEHAEeMAs 6 pacyemax
BMECTNUMOCMU MePbl BMECMUMOCTU NPU ee 2padyuposke, ko/m3. 3HaueHue
Pepa0 OOJCHO ObIMb NPUBEOEHO 8 2padyupo8oYHOl mabauye Ha Mepy
BMECTMUMOCUL;

12.1.3.3 3naueHue oObeMa TpPOAyKTa VoK, M>, aBTOMATUYECKH BBIYHMCIAETCS IO
rpajyupOBOYHBIM Ta0JIMI[AM pe3epByapa ¢ y4eTOM 3HA4E€HUS U3MEPEHHOT'O YPOBHSI:
(H _HOKP)'(VH-H _VH)

A
rae H — gaxruyeckoe 3nauenue ypoBHs, uamMepentnoe cucremoit CUM BEKTOP, wm;
Hoxp — 6nmoxaiimee k H MeHblee 3HaueHne YpOBHS T'palyMpOBOYHBIN TaOIHUIIBI pe3epByapa,

M, 3HAYEHHE M3MEPEHHOI'O YPOBHS, OKPYIVIEHHOE C TOYHOCTHIO A0 1 cM (BBOOMTCS NpPU HACTPOHKE
BBIYHMCIUTEIIBHOTO KOMIIOHEHTA CUCTEMBI);

V=V, + (6)
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Vi — 3HaueHne o0beMa U3 rpalyupoBOYHON TaOIMIIbI, COOTBETCTBYIOIEE 3HAUCHHUIO YPOBHS
Hoxp, M* (BBOAUTCS IPH HACTPOIKE BHIYMCIUTENHHOIO KOMIIOHEHTA CHCTEMBI);

VH+1 — 3HaYeHHE 00bheMa U3 TPALyUPOBOYHON TaOIUIIBI, CIEAYIONIEE 32 3HAUCHHEM 00bheMa
Vi, M> (BBOJUTCS OPU HPOrPaMMHUPOBAHUM CHCTEMBI);

A - miar rpagyupoBouHON Tabimbl pedepByapa paBHbiid 0,01 M (BBoAMTCS TpU HACTpPOITKe
BBIYHUCIUTELHOTO KOMIIOHEHTAa CUCTEMBI).

12.1.4 U3mepenue TemnepaTypsl He(hTH B pe3epByape.

Temnepatypy HedTH B pe3epByape M3MEpSIOT TEPMOMETpaMH IH(PPOBBEIMH B COCTaBe KaHaja
u3Mepenuss temneparypsl MC. 3a TemmepaTypy NpoayKTa B pe3epByape NPUHUMAETCS CpeaHss
Temrneparypa, paccuutansas MC no ¢popmyne (3).

12.1.5 Onpenenenue mIoTHOCTH He(PTU B pe3epByape.

B cucremax CHUM BEKTOP wucnonnenus 1, peaau3yrommx KOCBEHHBI METOJl CTaTUYECKUX
U3MEpPEHUIl OTCYTCTBYET KaHall U3MEPEHUSI IJIOTHOCTH.

12.1.5.1 Ot60p ipo6 HeGTH/HEDTEPOAYKTA U3 MEPHI BMECTUMOCTH MPU U3MEPEHUH TIJIOTHOCTH
npoBogAT B coorBeTcTBHM ¢ ['OCT 2517.

12.1.5.2 TInotHOCTh He(pTU HU3MEPSAIOT APEOMETPOM B OOBEAMHEHHOW WM TOUYEYHOH Mpodax.
Nzmepenne npoBojat o 'OCT P 51069 wiu o 'OCT 3900 nnum [ 5 ] B nabopaTopuu UiIu Ha MecTe
orbopa mpod (B crenuasbHO 0OOPYJOBAHHOM MECTE, 3alIUIIEHHOM OT BETPa, OCAJAKOB, COJIHEYHOU
paavaliy U OCHAILIEHHOM CTOJIMKOM C POBHOM IOPHU30HTAIbHOMN IIOBEPXHOCTBIO).

12.1.5.3 lonmyckaeTcst u3MepeHue mIOTHOCTH HepTH/HeTenpoayKTa MepeHOCHBIM HOTPY>KHBIM
npeoOpasoBaresieM IIIOTHOCTH (TUIOTHOMEPOM ) HETIOCPEACTBEHHO B MEPE BMECTUMOCTH:

— IPU B3JMBE A0 5 M BKIIOYUTENBHO, uepe3 Kaxable 50 cM, HauWHasg OT BEpXHEH IpaHUIIbI
HeTH;

— IIPH B3JIUBE CBBIMIC 5 M Uepe3 Kakablid | MeTp, HaurMHas OT BEpXHEH IpaHUIlbl HE(TH.

[TnoTHOCTH HehTH/HEDTENPOAYKTA B pe3epByape BHIYUCIAIOT 10 popMyJIe:

PO+ p,+tp
pv = . b (7)
n
e pi, pn - IUIOTHOCTH IPOAYKTA, H3MEPEHHAS Ha COOTBETCTBYIOIINX YPOBHSIX, KI/M>;
n - YHuCJIO I/I3MepCHI/Iﬁ AJIs1 KOHKPETHOI'O B3JIMBA.

12.1.5.4 M3mepeHue MIOTHOCTU IPOBOJSAT B COOTBETCTBUU C MHCTPYKLHUEH MO SKCIUTyaTaluu
IJIOTHOMEpA WM apEOMETpA.

12.1.5.5 TlonyueHHOe 3HA4YE€HHE IJIOTHOCTH BBOJST B BBIYUCIUTENIbHBIA KOMIIOHEHT (I1aHEIb
orneparopa) CUCTEMBI.

12.1.5.6 Tlocme pydyHOro BBOJAa B BBIUUCIUTEIBHBIM KOMIOHEHT (MaHENIb OlepaTopa)
W3MEpPEHHOE 3HAaueHUE pv IUIOTHOCTH HEePTU/HEPTEHPOAYKTOB aBTOMATHUECKH MPUBOAUTCA K
3HA4YeHHUIO TUIOTHOCTH Npu cTangapTHo# Temnepatype 15 °C nim 20 °C no popmyie:

-K
Pisi20 = L = ) ()

CTL

Yol

rie pv — IUIOTHOCTh HEPTU/HEPTEHPOAYKTOB, H3MeEpsieMass C IOMOIIBI0 apeoMeTpa WId
71a00paTOPHOTO MJIOTHOMEPA B JIAOOPATOPHBIX YCIOBUSAX C YYETOM CUCTEMATUYECKOM MOTPEIIHOCTH
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METO/Ia WM C TIOMOIIBIO TpeoOpa3oBaTels IUIOTHOCTH B MEpe BMECTHMOCTH, B COOTBETCTBUH C
T'OCT P 8.903, xr/m* wiu BeruncienHas no gpopmyne (7);

CTL, - k03pOUIHMEHT, yYUTHIBAIOUIMHA BIUSHUE TeMIlepaTypbl HePTH/HEYTEHIPOIYKTOB B
nabopaTopun WM B IpeoOpa3oBaTelie MIOTHOCTH HAa 00beM He(TH/HEPTEPOayKTOB, OMpeaeIIIeMbIi
COMU cuctemsl aBTOMaTHuECKH B cOOTBETCTBUM C npuiioskeHrem A 'OCT 8.903;

K — mnonpaBounblii KOX(QQHUIMEHT Ha TEMIIEPaTypHOE pacCIIMpEeHHe CTEKIa apeoMerTpa,
NOJYYEHHBI 1O JaHHBIM Jabopatopuu. [lpm W3MepeHMH IUIOTHOCTH C  IIPUMEHEHHEM
npeoOpa3zoBaTesis INIOTHOCTH IPUHUMAETCS PaBHBIM 1.

12.1.6 Brruncnenue maccbl OpyTTo He(hTH U Macchl HEPTENPOLYKTOB B pe3epByape.
[Ipu npuBeaeHuu TWIOTHOCTH W oObema HedptH Kk 20 °C macca HedTH, KI, BBIUHCISAETCS
aBTOMATHYECKHU 0 hopmyre:

m="Vy - Py, )
rie Vo - 06bem HedTH, npuBeaeHHbIH K 20 °C, M;
P20 - mioTHOCTH HeTH, mpuBeaeHHas K 20 °C, kr/m>.

[Ipu npuBenenun miuotHocTd M oObema Hedptu k 15 °C macca HedTH, KT, BBIYUCISACTCS
aBTOMAaTHYECKH 10 GopmyJie:

m=Vs- pis, (10)
rie  Vis - o0beMm HeTH, npuBeneHHEI k 15 °C, M°;
pis - TUIOTHOCTH HedyTH, NpuBeaeHHas K 15 °C, kr/m’.

Ipumeuanue - Aneopummoel npugederus obvema u NIOMHOCMU K CMAHOAPMHBLIM YCILOBUM,
peanuzosanst 8 110 cucmembi.

12.2 TIlopsiaok BBINOJHEHUS] W3MepeHHl o0beMa M Macchbl OpPyTTO He()TH M MACChI
HeprenpoaykroB cucremamu CHUM BEKTOP wucnosnHenuss 2, peaqu3ylIMMH KOCBEHHbIN
MeTO/l, OCHOBAHHOM Ha F'HAPOCTATHYECKOM NPHHIMIIE

12.2.1 ITpou3BecTu MOATOTOBKY K BBIMOJHEHUIO U3MEPEHHI corslacHo pasaeiny 10.

12.2.2 I3mepeHue  ruapocTaTuyeckoro  cronba  HedTu/HedTempoaykTa - MPOU3BOIUTCS
ABTOMATUYECKH KaHaJIOM u3MepeHus audQepeHInanbpHoro naBleHus, BXoasmuM B cocta CUM
BEKTOP ucnionuenus 2.

12.2.3 U3mepeHue ypoBHS MNpOAYKTa U YPOBHSA TIOATOBAPHOM BOABI IPOU3BOJIUTCS
aBTOMATUYECKU KaHaIoM u3MepeHus ypoBHs, Bxoaauum B coctaB CUM BEKTOP ucnonnenus 2.

12.2.4 Wsmepenue oOwbemMa HedTu/HepTEnmpoAyKTa M TOATOBAPHOM BOIBI TPOBOJIUTCS B
coorBercTBuM ¢ 11.1.3.

12.2.5 Macca OpyTrro HepTH M Macca HEPTENPOAYKTOB M, KI, B Mepax BMECTHMOCTH
Beruncisiercss B CUM BEKTOP aBromarnuecku o gpopmyre:

P-S
M=
& (12)
rine P — ruzgpocratuyeckoe paBneHue croiba HedTH/HedrenponykToB, Ila, m3mepenHoe

natunkoM auddepennuanpaoro gasienus [1I1;
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g — YCKOPEHHUE CHITBI TSKECTH, M/c?;
Sep — CpENHAA MIIOIMAb MONIEPEYHOTO CEUEHHS HATIONMHEHHOM YaCTH MEPHl BMECTUMOCTH, M?,
BbIUHKCIIAEMAs B 001IEM ciydae 1o (opmyie:

Sp=—r (13)
rae V — o0beM TpOJyKTa, MPUBEICHHBIA K CTAaHIAPTHBIM YCIOBUsAM 1o Temmeparype 15 °C
(20 C°) B cootBercTBUM Popmynamu (1) — (3).

H — ypoBeHb npotykTa B pe3epByape, M, U3MEPEHHbII KaHaJI0OM U3MEpPEHHsI YPOBHSL.

12.3 Brerancnenne maccol HeTTo HeTH B pe3epByape 11t CUM BEKTOP ucnonnenus 1 u 2.

Macca HeTTo HG(I)TI/I BBIYUCIIACTCA aBTOMAaTHYCCKHU I10 q)OpMy.]'ICZ

MH :m.(l_Wwe-l_an +ch j’ (14)
100
rae m - Macca opyrro HedtH, BerauciaeHnas mo gpopmyie (9)-(11) wm (12), kr;
W - MaccoBas J0Js Boabl B HepTH, %;
Wn - MaccoBas J10JI1 MEXaHHUYeCKHUX npumeceit B HepTH, %;
Wie - MaccoBas JI0Ji XJIOPUCTHIX colieit B HeTH, %o.

12.3.1 Onpenenenne MaccoBBIX A0JIEH BOJIbI, MEXaHUUYECKUX ITPUMECEN U XJIOPUCTBIX CONEH s
pacdera Macchl HETTO MPOBOAT B 00bequHEeHHOU pobe, coctaBnenHoi mo 'OCT 2517 u3 ToueyHbIX
po6. MaccoBble 10U BOJIbI, MEXaHUYECKHX MIPUMECEH M XJIOPUCTHIX COJel B HEPTU OMpEAETAIOT 1O
pe3yJibTaTaM HCIIBITaHU, TPOBOIUMBIX aKKPEAUTOBAHHON NCIIBITATEIIHLHOM JTA00paTOPHEH.

12.3.2 MaccoByto J10JI0 BOABI B HEPTH OMPELISIOT ¢ TOMOIIBI0 MeT010B ucnbiTanuid mo 'OCT
2477 vmu o [ 4 |.

12.3.3 MaccoByo 1010 MexaHuyeckux npumecei B Hedtu onpenenstor no 'OCT 6370.

12.3.4 MaccoByto J0JI0 XJIOPUCTBIX COJEH B HE(TH BBIUUCIIAIOT TIO (hOopMyIIe:

W, = 2L P (15)
o,
T (Pxc - MaccoBas KOHIIGHTpAllUsS XJOPUCTHIX cojiel B HedTH, TOJydeHHasT B
pe3yabTate ucnbiTaHui ¢ nomousio Meto1oB o 'OCT 21534 wnu no [ 3 |,
Mr/avs;
Yo, - IUIOTHOCTH aHAIM3UPYEMOil He(pTH IIPH CTAHAAPTHBIX YCIOBHUAX, KI/M>.

13 OHNPEIAEJEHHUE MACCBI BPYTTO, MACCBI HE®@TEINPOAYKTOB U MACCHBI
HETTO HE®THU, OTIIYIHIEHHOM U3 PE3EPBYAPA WIH IPUHSITOMN B PESBEPBYAP

13.1 [Ipu mpoBeaeHuu oTirycka (mpueMa) HepTu Maccy OpyTTO OTHYIICHHOW (MpUHATON) HETH
(M) (umm Maccy OTIYIICHHOTO (IPUHATOTO) HEPTEMPOIyKTa) ONMPEACTSIIOT, KaK pa3HOCTh Pe3yIbTaTOB
M3MEpEeHUil Macchl OpyTTo HedTH/HEhTENPOAYKTa B pe3epByape, MOJYUCHHBIX 10 M IMOCJE OTIyCKa
(mpuema) HedTr/HEDTENPOAYKTA, 11O HOPMYIIE:
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M=mi—m2, (16)

rie M - Macca OpyTTo HedTH (Macca HeQTENPOAYKTa), OTIYLICHHOW U3 pe3epByapa
WJIM IIPUHSATOU B pe3epByap, Kr;
mi, m2 - 3HA4YCHHUA Macchl OpyTrTro Hedtm (Maccel HedTEmpoAyKTa) B pe3epByape
no/mocie ormycka HedTu/HedTenpoayKTa M3 pe3epByapa WIH JI0/TOCIe
npuema He)TU/HePTENPOIyKTa B pe3epByap, COOTBETCTBEHHO, KT.

13.2 IIpu npoBeneHuu oTmycka (mpuema) HeTH Maccy HETTO OTHYIIEHHOW (TMPUHATON) HEeDTH
(Mu) ompenensioT Kak pa3HOCTh pe3yJbTaTOB H3MEPEHHMH MacChl HETTO HE(PTH B pe3epByape,
MOJIyYEHHBIX JI0 U TIOCJe OTIycKa (mpuema) HedTH, 1o popmyIie:

My = mur —mn2, (17)
rne Mhnu - Macca HETTO He(TH, OTHYIICHHOW W3 pe3epByapa WU TPHHATOM B
pe3epByap, Kr;
mui, MH2 - 3HAYEHHs] MacChl HETTO He(TU B pe3epByape J0/Tocie OTIycka HedTH U3

pe3epByapa WM J0/mocie npuemMa HeTu B pe3epByap, COOTBETCTBEHHO,
KT.

13.3 Beuucnenne wmaccel HedTH/HEPTENPOAYKTa B  pe3epByape J0/mocie  OTIyCKa
HeTH/HEDTENMPOIYKTa U3 pe3epByapa WIH A0/mocie npueMa HedTH/HePTenpoayKTa U3 pe3epByapa
(m1, m2) OCyIIECTBIISETCS:

— comnacHo 12.1 npu ucnonszoBanuun CUM BEKTOP ucnonnenus 1;
— cornacHo 12.2 npu ucnonszoBanuu CUM BEKTOP ncnonnenus 2.

14 OIIEHMBAHME IOT'PEIITHOCTU U3MEPEHUM

14.1 OuenuBanue norpeutHocty usmepenuit 1is CUM BEKTOP ucnonnenus 1

14.1.1 [Ipenensl OTHOCUTEIHHON MOTPEIIHOCTH W3MEPEHUH Macchl OpyTTO HE(PTH M MacChl
He(dTenpoayKTOB, %, BEIYUCIISIIOTCS 110 hopMyJie:
Sm=%11J6K* +(K,-6H )* +G*(3p* + 10" - A2 )+ p*-10° - A2 + SN? (18)
rie oK - OTHOCHUTENIbHAs IMOTPEIIHOCTh COCTABJIEHUS TI'PagyUpPOBOYHONW  TaOJIMUIIBI
pesepByapa, %o;
Kp - K03 GUIIMEHT, yYUTHIBAIOIINA T€OMETPHUECKYIO (hOpMY, TPUHUMAETCS
paBubM 1 st PBC, a qyist PBC Beruncisiercs o ¢popmyse:
K, =22 (19)
20
rae AVao — o0beM NpoayKTa, NpUXOIALIMiics Ha 1 MM BBICOTHI

HAIIOJHEHUSI MEpbl BMECTUMOCTH Ha H3MEpPSAEMOM YpoBHE HamojHeHus H
(MM), M>/MM;
V20 - 00BeM mpoaykra B Mepe BMECTUMOCTH Ha HM3MEpSEMOM
YPOBHE HaIOJIHEHUS.
3navyeHuss AV2o, V20 onpeaesnstoTcs o rpayMpoBOYHOM Taliuie Mephbl
BMECTHMOCTH IPU U3MEPSEMOM YPOBHE HAIIOJIHEHHUS.

oH - OTHOCHUTEIIbHAs MOTPEIIHOCTh MU3MEpeHH ypoBHS He()TH (BEIMYMHA YPOBHS
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H,

Hs
AH"

AH®

4p
Y2
SN

xuakoctd B PBC 3a BeueTOM BETMYHMHBI YPOBHSI MIOATOBAPHON BOJIBI), %:

2

100 | (20)

H 2 8
oH = AR 100 | + AH
H
ypoBeHb He(TH (YpOBEHb JKUJIKOCTH B pe3epByape 3a BBIYETOM YPOBHS
MOJITOBAPHOM BOJIBI), MM:
H=H,-H, (21)
YPOBEHb KMJIKOCTU B pe3epByape (ypoBeHb HE(TH + YpPOBEHb MOATOBApHOU
BOJIbI), MM;
YPOBEHb MOJITOBAPHOI BOABI, MM;
abCoJIIOTHAsT TOTPEIIHOCTh HM3MEPEHMH YpPOBHS JKUIKOCTH B pe3epByape
(ypoBeHb HE(TH + YPOBEHB MOJITOBAPHON BOJIBI), MM;
a0COII0THAs MOIPEUIHOCTh U3MEPEHUM YPOBHS MTOITOBAPHOM BOJIbI, MM;
Koa(puIeHT, BRIUKCIsIEMBIN TI0 popmyiie:
G:1+2ﬂtv’ (22)
1+2p1¢,
kodpduuuent ob6bemMHOro pacmupenus HeptH nHo  Tabmume  A.l
I'OCT P 8.595;
TeMIeparypa usMepenus oorema, °C;
Temreparypa HeTu Ipu U3MEpEeHUH I0THOCTH, °C;
a0COJIIOTHBIE NTOTPEUTHOCTH U3MEPEHHUH TeMIepaTypbl HEPTHU NPU U3MEPEHHSIX
IJIOTHOCTH U 00beMa COOTBETCTBEHHO, °C;
OTHOCHUTEJIbHAS MOTPEUIHOCTh U3MEPEHUI INIOTHOCTU He(TH, %0, BBIUUCISAIOT
no popmyre:
§p=A—p-100, (23)
Yo,
a6COIIOTHAS IOTPELIHOCTD ONPEeNIeHNs ITIOTHOCTH, KI/M;
3HaYeHHUE PEe3y/IbTaTa M3MEPEHHs IIOTHOCTU HE(TH, KI/M>;
OTHOCHTEJIbHAS IOIPEIIHOCTh CPEJICTBA OOpabOTKU PE3ysbTaTOB U3MEPEHUH
IpY BBIYUCICHUH Macchl, Y.

14.1.2 Ilpegenbl OCHOBHOM  OTHOCUTEIBHOM  IMOTPEHIHOCTH  KOCBEHHBIX  HM3MEpPEHUN
(BBIUMCIIEHHI) 0ObEeMa POIYKTa B pe3epByape, NMpH YCIOBUSAX €ro u3MepeHuit dv, %, BBIYUCISIOTCS B
coorercTBuM ¢ 'OCT P 8.595 no ¢opmyie

0, =1 OK? + 6H* (24)

14.1.3 Ilpenensl OTHOCHTEIHHOW MOTPEITHOCTH M3MEPEHUN Macchl HeTTo Hedtu (O M), %,

BBIYHUCIISIOT 1O popMyie:

rIe

om”

Mn

W.M(? + Wun + WXC
100

OTHOCHTEJIbHAs IOTPEIIHOCTh U3MEpPEHUIl Macchl OpyTTo HedTH, %05

ﬁA%AW;+AW2+AWé

SM, =+11 |(5m (25)

2’

20



A WM@ -
AWn

AWxe

lpumeuanus:

1 Ilpu npumenenuu KOCBEHHBIX MEMOO08 UBMEPEeHUli Maccvl bpymmo Hepmu geruyuny om*

abCOTIOTHAs MOTPEIIHOCTh U3MEPEHHSI MaCcCOBOM TOJU BOJIbI B HeTH, %0;
a0COIOTHAS TOTPENTHOCTh M3MEPCHHSI MacCOBOM JIOJIM MEXaHWYICCKUX
npumeceit B HedtH, %o;

a0COJTFOTHAS TTOTPENTHOCTh U3MEPECHHSI MAaCCOBOM JIOJIM XJIOPUCTBIX COJICH
B He(TH, Yo.

8bIUUCTIAIOM NO hopmyne:

2 [lpedenvl abconomuuix nozpewHocmeri usmepeHull Maccogulx 00jel 800bl, MeXaAHU4eCKUx

npumeceili u Xxaopucmelx conet, ewviyucasiom 6 coomeemcemeuu ¢ ITOCT P 8.580 ¢

. Om

om =——.
11

axkpeoumosannvix UJI (UL]).

14.1.4 Tlpenenbl qomMycKaeMoOi OTHOCUTEIBLHON MOTPEITHOCTA U3MEPEHUN MacChl HETTO HETH

U Macchl HeQTENpOOyKTOB, CIaBaeMbIX (NpUHMMaeMblX) HedTu/HepTenpoaykra (OM,),

BBIUHCIISIIOT TI0 (hOpMyJIe:

rae
rae oK
Ko1,Kg2
O0H1, oH2
AH"
AH®

5M0:i1,1\/]’:;12-(Af+Bf)+%-(A§+B§)+(&V)2, 27)
A = (6K)? + (K, 0H?) + (G, - 9p,)* (28)
B, = [(G, - B-107-At, ) +(f-107 Aty )? (29)
Ay = J(K)* + (K ,0H]) + (G, - 5p,)’ (30)
B, = (G, f-10* - Ar,,)" +(B-10" - Ar,. ), (31)

- OTHOCHUTCJIbHAsA TOIpCHIHOCTL COCTABJICHUA FpaI[yI/IpOBO‘-IHOI\/'I Ta6HI/II_IbI

pesepByapa, %;

- KO3 (UIHEHTHI, YIUTHIBAIOUINE TE€OMETPUUYECKYI0 GOpMYy pe3ypByapa Ipu
M3MEPSIEMBIX YPOBHSX HAIlOJIHEHUs pe3epByapa [ m H>, NpuHUMAIOTCA

paBabiMu 1 11 PBC unu Beramcnsrorcst mo gpopmye (19);

- OTHOCHTEJbHBIE MOTPEUIHOCTH U3MEPEHUIl ypoBHeH HedTH B pe3epByape
(BenmmunHa ypoBHS kuakoctH B PBC 3a BblU€TOM BEJIMYMHBI YpPOBHS

MIOJITOBAPHOM BOJIbI), BEIUUCIIAIOT O (hOpMyJIam:

2 2
SH, = AT 00|+ A7 q00] | (32)
HY HY
AH" *(AH? ’
5H, = 100 | + 100 | : (33)
H) H)

- abCoJdIOTHas MOTPEIIHOCTh M3MEPEHUH YPOBHS KHIKOCTH B pe3epByape

(ypoBeHb He(pTH + ypOBEHB OJTOBAPHOM BOIBI), MM;
- abcoNOTHAS MOTPENTHOCTh H3MEPEHUN YPOBHS TIOJTOBAPHON BOJBI, MM;

(26)



Hi"

H»"
Hi2°
Hi2"?
op1, dp2
Ap

p1, p2
G1, G2
B

tvi, tv2
Atvi, Atv2
Ipl, tp2
Atp1, Aty2
ON

ypoBeHb He(TH (BEIMUYMHA YPOBHS >KMJKOCTU B PE3epByape 3a BBIUETOM
BEJIMYMHBI YPOBHS IOATOBAPHON BOJIBI) 10 OTIyCKa/puéma, Mm;

ypoBeHb He(TH (BETMUYMHA YPOBHS >KUJKOCTU B PE3epByape 3a BBIUETOM
BEJIMYUHBI YPOBHS MOJTOBAPHOM BOJIBI) TOCIE OTIyCcKa/mpuéma HehTH U3
pe3epByapa, MM:

H!=H’-H}, i=1,2 (34)
ypoBeHb xuakoctu B PBC (ypoBeHb HepTH + ypOBEHb NOJITOBapHOI
BOJIbI) JI0 OTIYCKa/TIpuéMa, 1Mociie OTIyCKa/IpuéMa COOTBETCTBEHHO, MM;
YpOBEHB TOJITOBAPHOI BOJKI IO OTITyCKa/IpréMa, MOCIIe OTITyCKa/puéma
COOTBETCTBEHHO, MM;

OTHOCHUTEJIbHBIE MOTPEIIHOCTH U3MEPEHUs IJIOTHOCTH HEPTHU 10 U Hocie
OTIIyCKa COOTBETCTBEHHO, %, BEIUUCIISAIOT MO (OpMyIaMm:

. =22 100, (35)
P

8p, =22 100 (36)
P>

a0COJIIOTHAs TIOTPEIIHOCTh M3MEPEHUN TUIOTHOCTH HE(PTH apeoMeTpoM,
Kr/M>;

pe3ysbTaThl W3MEPEHWI IUIOTHOCTH He()TH 1O | TOCie OTIycKa
COOTBETCTBEHHO, KI/M°;

KO3 PHUIHUEHTBI, BBIYUCISIOT 10 (hopMyiam:

_1+28-1, (37)
L1428,
14281, | (38)
C 142801,

kod(pdUIMeHT O00BEeMHOTO pacmupeHus Hedptd 1o Tabmume A.l
I'OCT P 8.595;

TeMriepatypa HedTH NpU H3MEPEHHH O0BeMa JI0 U TOCIe OTITyCKa
COOTBETCTBEHHO, °C ;

a0CONIOTHBIE TIOTPEUIHOCTH HM3MEPEeHHs TeMIepaTtypbl HepTu mpu
u3MepeHuu ee oorema, °C;

TeMIeparypa HeTu Ipu U3MEPEHUH IUIOTHOCTH COOTBETCTBEHHO, °C;
abCOMIOTHBIE TIOTPEUIHOCTH HM3MEpPEeHHs TeMIepatypbl HepTtu mpu
U3MEPEHHH €€ TIIOTHOCTH, °C;

npenesn A0MycKaeMoi OTHOCUTENLHOUM MOTPEIIHOCTH CPeACcTBa 00paboTKU
pe3yNbTaToOB U3MEPEHUN, %o.

14.2 OuenuBanue norpemHocty uamepennit st CMUM BEKTOP ucnonnenuns 2

14.2.1 Tlpenenbl OTHOCUTENBHOM MOTPEUTHOCTH U3MEPEHUI MacChl OpyTTO HE()TH U MacChl

HE(PTENPOIYKTOB, %, BEIYUCIISIOTCS 110 POpMYIIe:

on=+1138,2 + 52 + (K, —1)>-8,2 +5,7 (39)

14.2.2 Tlpenernsl nomyckaeMoil OTHOCUTEIBHOM MOTrPEeIHOCTH U3MEPEHUN MacChl
HedTH/HeYTEeNnPOyKTOB IPU NPOBEIEHUH YUETHBIX onepanuii om0, %, BEIYUCIIAIOTCS MO popMyie:
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2

2 2 2
iy = 211, [ G My 52 (40)
m,
2 2 2 2
rae Ci = \/5131' + 51(1' + (chi -1 '5Hi ) 41)
C, = \/5Pi+12 + 5Kz‘+12 + (Kt — 1)2 '51111'+12 ) (42)

- K03 pULMEHTHI, onpeenseMble B Hauaie U KOHIE YYETHOM orepaliii COOTBETCTBEHHO.

Opi , OPi+1 — OTHOCUTEJIbHBIE NOTPELIHOCTH U3MEPEHUH THAPOCTATUYECKOTO AABICHMS,
COOTBETCTBYIOIIME U3MEPSIEMbIM YPOBHIM HanoiHeHus: Mepbl BMectumoctu Hi , Hi+1 , %.

14.2.3 Tlpenenbl OTHOCUTENBHOM MOTPEUIHOCTH U3MEPEHUM MacChl HETTO TOBapHON HEPTH OmMH ,
%, BBIYUCIAIOTCS IO opMyIIe:

5_m i + AWM.B.z + AWX.C.z + AWM.H.z
1’1 1— WM.B. + WX.C. + WM.H. ’ ’ )
100

rje dm — mpeen T0MyCKaeMOi OTHOCUTEIHHON MOTPEIIHOCTH U3MEPEHUI MacChl OPYTTO
HedTH Wi Macchl HehTenpoIyKTa, BEIYUCIEHHBIH 110 Gopmye (39), %.

om, ==*11

14.2.4 Ilpenenbl OCHOBHOW  OTHOCHUTENBHOM  IOTPEIIHOCTH KOCBEHHBIX  H3MEpEHUI
(Beruncnenuit) oobema 6V , %, BeruucisaoTces B coorserctBuu ¢ I'OCT P 8.595 no dopmyie (24).

14.2.5 ITonyuennsie B 1. 13.2.1 — 13.2.4 pe3ynbTaThl HE JOJLKHBI IPEBBIIIATE COOTBETCTBYIOIINE
3HAauYeHUSs, yKa3aHHbIe B Ta0umax 1 u 2.

15 OBPABOTKA PE3VJIbTATOB U3MEPEHUI

15.1 3nauenue mMacchl HEPTH, KT, OKPYTIISAIOT A0 IETBIX 3HAYCHHH.
3HaueHne 06beMa HedTH, M, OKPYIIAIOT 710 TPeX 3HAKOB IOCIIE 3aATOMH.

15.2 lnsg yueta HeTH MPUHUMAETCS 3HAYECHUE MACChl B TOHHAX ¢ OKPYTJICHUEM JI0 TPEX 3HAKOB
TOCJIE 3aMsITOMU.

16 O®OPMJIEHUE PE3YJIbTATOB U3MEPEHU

ApxuBHupoBaHHEe, POpMY NPEJCTABICHUS PE3yJIbTaTOB U3MEPEHUI, CPOKU XPAHEHUS OTYETHBIX
JOKYMEHTOB OIPEAEIAIOT 3aNHTEPECOBAaHHBIE CTOPOHBI.
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BUBJ/IMOTI'PADUA

NCO 91/2-1991 Pexomenaanus NCO no npuMeHeHH 0 TabIHUIl H3MEPEHUs TapaMeTPOB HE(YTH U

He(TENPOAYKTOB, OCHOBaHHBIX Ha M3Meperuu 1pu 20 °C (tabauip 59A, 60A)

ACTM I 1250-2007 CranmapTHO€ pPYKOBOJACTBO IO TPUMEHEHHUIO TaOJIUI[ H3MEPECHUS
napamMeTpoB HePTH 1 HePTEnpoIyKTOB (Tabmuibl S3A, 54A)

ACTM ][I 3230-99 Ceipas HedTh. Onipeic/ieHre COoIeH JIEKTPOMETPUIECKUM METOA0M

ACTM /1 4006-81 (2000) Bona B ceipbix HepTIX. MeTO AUCTHILISLUN

Pexomenmammmss P 50.2.075-2010. T'ocymapcTBeHHass cucTteMa oOOeCredeHusi eIUHCTBA
m3mepennii. Hedptp um Hedrenmpomyktel. JlabopaTopHble METOIbI HW3MEPHHUS TUIOTHOCTH,
OTHOCHUTENILHOM MJIOTHOCTH U TUIOTHOCTH B Tpagycax APL

Pexomennamuu mo metponoruu P 50.2.076-2010. T'ocynapctBeHHasi cuctema oOecredyeHus
eauHcTBa M3MepeHuid. [InotHocTs HeTH M HedTenpoaykToB. MeToab! pacuera. [Iporpammel u
TaOJIUIBI IPUBEACHHUS.

[Ipuka3z MuHHCTEpCTBa MPOMBIIIIIEHHOCTH U ToproBiau P® ot 2 utong 2015 r. Ne 1815 «O6
yTBepkaeHun llopsnka mpoBeneHUs TMOBEPKH CPEICTB HM3MEpPEHUM, TpeOOBaHUS K 3HAKY
MOBEPKH U COJIEP>KAHUIO CBUJIETENIHCTBA O TIOBEPKEY.

[Ipuka3z MunuctepcTBa npoMbIIuIEHHOCTH U TOproBir PD ot 30 HosOpst 2009 1. Ne 1081 «O6
yTrBepxkaeHuu [lopsika npoBeneHust UCIIBITAHUI CTaHJAPTHBIX 00pa30B WK CPEICTB
U3MEpEHUI B LIeTAX yTBEpKAeHU Tuma, [lopsaka yTBep:KIeHus TUIA CTaHIapTHRIX 00pa3IoB
WM TUTIA CPEICTB u3MepeHui, [lopsaka BeIIauu CBUIETENBCTB 00 YTBEPXKICHUH TUTIA
CTaHJApPTHBIX 00pPA3IIOB WK TUTIA CPEICTB H3MEPEHU, YCTAHOBJICHUS U U3MEHEHUS CPOKa
JENUCTBUS YKa3aHHBIX CBUICTENIbCTB U UHTEPBAJIa MEXIY MOBEPKAMH CPEJICTB U3MEPEHHUI,
TpeGoBanmii K 3HaKaM yYTBEPKJIECHHUS TUIA CTAHJAPTHBIX 00Pa31I0B WU THIIA CPEIICTB
WU3MEPECHHN U MOPSAKA UX HAHECCHUS

ITP 50.2.013-97 IIpaBuna no metponoruu. ['CU. Tlopsanok akkpenutanud METPOJIOTHYECKUX
CIyX0 IOpUAMYECKUX JIMI[ Ha TMpaBO aTTECTallMM METOJUK BBIMIOJHEHUS HU3MEpPEeHHH u
MPOBEJCHHUS METPOJIOTUYECKOM IKCTIEPTU3BI JOKYMEHTOB

MM 2955-2010 Pexomenpmanumsa. ['CHU. TumoBas MeToauka arTecTali MpPOrPaMMHOIO
o0ecrieyeHHs CpeJICTB U3MEPEHUH.

MU 2676-2001 Pexomennauusa. I'CU. Meronnka MeTpoaOoru4eckoi aTTeCTallui aJrOPUTMOB U
nmporpaMM OOpaOOTKHM JAaHHBIX PE3yJIbTATOB M3MEPCHUU TMPHU OMPEISIICHUH 00bEMa M MacChl
HedTH 1 HerenpoykToB. OOIIHE OI0KEHUS

MU 2174-91 T'CU. ATTtecTanus aJirOpuTMOB M TIporpaMM 00paOOTKU TaHHBIX MTPU U3MEPCHUSX.
OCHOBHBIE TIOJIOKEHUS
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