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MpepucnoBue

Llenn v npuyHumnbl CTaHgapTusaumm B Poccuinckon depepaumm ycTaHoBsieHbl PegepasibHbIM
3aKOHOM OT 27 pekabps 2002 r. N 184-®3 "O TexHW4YeCKOM perynmposaHuun", a npaBuia
MPUMEHEHNUSA HaUMWOHaNbHbIX CTaHgapToB Poccunckon degepaumm - TOCT P 1.0-2004
"CtaHgapTusauus B Poccmnckonm ®depgepaumnn. OCHOBHbIE MOJIOXKEHNSA"

CBepeHUs O peKoMeHaaumax

1 PA3SPABOTAHBI depepalibHbIM rocyAapCTBEHHbIM YHUTAPHbIM npeanpuaTuem
"BCcepoCCUNCKNN HayHHO-NCCNeaoBaTENbCKNUN NHCTUTYT MeTponorun nmeHn O.N.MeHaeneesa"

2 BHECEHbI YnpasneHnem MeTposiorun ®defepasibHOro areHTcTBa MO TeXHUYEeCKOMY
peryavMpoBaHuio 1 MeTpoJsiIorumn

3 YTBEPXXIOEHbl W BBEOEHbl B [OEWCTBUE Mpukazom ®epepanbHOro areHTCTBa nNo
TeXHUYECKOMY PeryJsiMpoBaHuto U MeTposiorum oT 28 aekabps 2010 r. N 1135-cT

4 BBEJEHbI BMEPBbIE

WHpopmaumnsa o6 naMmeHeHUsaxX K HaCTOALWMM pEKOMEHAALUNAM U TEKCT W3MEHEHWV 1 Mnorpasok
nybankyloTCsl B E€XEeMEeCAYHO u3f[aBaeMbiXx WHHOPMAaLUNOHHbLIX yKa3zatesnsx "“HaumoHasbHble
cTaHpapTel". B cay4ae nepecMmoTrpa (3aMeHbl) WM OTMEHbl HacTosILUMX peKoMeHAauuni
COOTBETCTBYlOLlEE  yBegoMmsieHne  bygeT  onyb/MKOBaHO B €XEMECSAYHO  U34aBaeMOM
MHpopmMmaLMoHHOM ykazaTtesie "HaumoHasibHble cTaHgapTbl". CoOTBETCTByOLlass WHGOPpMaLnA,
yBeAOMIeHNE N TEKCTbl Pa3MeLLaloTCs TakXe B MHPOPMaLIMOHHONW cucTteMme obLyero rnosib30BaHUS -
Ha ouumnaibHoM canTe @eaepasibHOro areHTCcTBa o TexXHUYECKOMY peryinpoBaHuio u
mMeTpoJsiorun B cetn IHTepHeT



BBepeHue

HacTtosawmne pekoMeHpauun paspaboTaHbl C y4yeTom nonoxeHun [OCT P 51069-97
"MocynapcTBeHHas cucTeMa obecnevyeHns eguHCTBa usmMmepeHuin. Hedtb 1 HeTenpoaykTbl. MeTon
onpeneneHus NJOTHOCTU, OTHOCUTEJIbHOW MJIOTHOCTW U MJIOTHOCTW B rpapycax APl apeomeTpom”,
FOCT 3900-85 "HethTb M HedTenpoayKTbl. MeToabl onpegeneHusa naoTHoctu", MU 2153-2004*
"PekomeHpaumnsa FCWU. MnoTHOCTb HedTU. MeToauka BbIMOJIHEHUA WU3MEPEHUA apeoMeTpoM Mpwu
y4YyeTHbIX onepauunax”, MU 2823-2004* "PekomeHpauwmsa CU. MNOTHOCTbL HedTEnpOAYKTOB Mpu
y4eTHO-pacYeTHbIX onepauusax. MeToauka BbIMOJNHEHUS WU3MEPEeHUN apeoMeTpoM U rnporpamMma
(Tabnuubl) NnpnBeAeHUS NNOTHOCTN HE(PTENPOAYKTOB K 3aaHHOM TeMnepaType".

* [NIOKYMEHTHI, ABNAIOTCA aBTOpPCKoM pa3paboTkon. 3a [OMOJSIHUTENbHOW WHGPOpPMauven
obpaTnTech No cchike. - NpruMedYaHne n3rotoBnTens 6asbl AaHHbIX.

1 O6nacTb NnpuMeHeHun

HacToawme pekomeHauum ycTaHaBamBaloT nabopaTopHble MeTOAbl M3MepeHUs MNJOTHOCTH,
OTHOCUTEJIbHOMW MJIOTHOCTUM U MJIOTHOCTU B rpapycax APl HedTwn, HedpTenpoayKTOB WM CMecen
HePTU N XKUOKUX He HeddTAHbIX NPOAYKTOB (pajiee - HeddTb U HedPTenpomyKTbl), UMEIOLNX
haBneHne HacbllweHHbIX napos (OHM) He 6onee 101,325 kla.

MNoTHOCTL HedTM UNIMEPSAIDT apeoOMETPUYECKUM, MUKHOMETPUYECKMM KM BUOPaALMOHHBLIM
MeTOoAOM Mpu CTaHgapTHon TemnepaTtype (20 °C wnam 15 °C). JonyckaeTcs U3MepsTb MNAOTHOCTb
He(TM Npu TemnepaType, YCTAHOBJIEHHONW UCXOAA U3 (PU3NKO-XUMUYECKUX CBOMCTB WUCMbITYEMOM
x»ungkocTtum, nnmbo 6am3konm K TemnepaTtype namepeHms obbemMa XUOKOCTWU, NOC/e YEero rnokasaTenun
NPUBOAAT K CTaHOAAPTHOW TeMrepaType, C UCNOJIb30BaHMUEM Tabnuy NPUIOXKEHUS K PYKOBOACTBY
[1] nan no pekomeHgaumam [2].

HacTosawwme pekoMeHOaunn aonyckaeTcda NPpUMeHATb Npu Y4eTHbIX ornepaunsax.

2 HopMaTuBHbIE CCbIJIKU

B HacToawwmnx pekoMeHOgaunax wncnosib3oBaHbl HOpPMaTWMBHbIE CCbUJIKM Ha ciaepnywouune
CTaHOapPThl:

FOCT P 8.563-2009 lNocypapcTBeHHasa cucteMa obecnevyeHns eanHCTBa UaMepeHUin. Metoonku
(MeToabl) N3MepeHni

FOCT P CO 5725-2-2002 To4HOCTb (MpaBUAbLHOCTb U NPELN3NOHHOCTL) METOAO0B N Pe3ysibTaToB
n3MepeHnn. Yacte 2. OCHOBHOW MeTOL oOnpefeneHns MNOBTOPSEMOCTU N BOCNPOU3BOOUMOCTMU
CTaHJapTHOro MeToda N3MEepPEHUI

FOCT P CO 5725-6-2002 To4HOCTb (MPpaBUILHOCTb U NPELN3NOHHOCTL) METOA0B N pe3ysibTaToB
n3mepeHunn. Yactb 6. icnonb3oBaHne 3Ha4YeHNN TOYHOCTU Ha NpaKTuKe

FOCT P 51330.11-99 (M3K 60079-12-78) 2nekTpoobopynoBaHne B3pbiBO3aWMLLEHHOE. YacTb
12. Knaccugukaumsa cMmecein rasoB M MapoB C BO3AYyXOM Mo 6e3onacHbIM 3KCNepuMMeHTaslbHbIM
MaKCUMaJibHbIM 3a30pPaM U MUHUMaJIbHbIM BOCMJIAMEHSIOLWMM TOKaM

FOCT P 52659-2006 HethTb 1 HedpTenpoaykThl. MeToabl py4Horo otbopa npob

FOCT P 53228-2008 Becbl HeaBTOMaTmyeckoro pgenctsus. Yacte 1. MeTposioruyveckune u
TexHunyeckmne TpeboBaHua. NcnbiTaHns

FOCT 8.207-76 [locypmapcTBeHHas cuctema obecnedyeHunss epuHCTBa u3MepeHuin. [psmbie
N3MepeHna C MHOrokpaTHbIMWM HabnogeHuamn. Metonabl 06paboTKM pe3ybTaToB HabnwaeHWi.



OCHOBHbIE MOJIOXKEHNS

FOCT 12.0.004-90 Cwuctema cTaHgmapToB 6e3omacHocTn Tpyaa. OpraHmsaums oby4veHus
6e3onacHocTu Tpyaa. Obwme nonoxxeHus

FTOCT 12.1.005-88 Cuctema cTaHgapTtoB 6e3onacHocTu Tpyda. O6uwme caHuTapHo-
rmrmeHnyeckue TpeboBaHns K Bo3ayxy paboyein 30HbI

FOCT 12.1.007-76 CwncTtema cTaHgapToB 6e3onacHocTu Tpyada. BpegHble BewecTBa.
Knaccndukaumns v obuwme TpeboBaHnsa 6esonacHoCcTr

FOCT 400-80 TepMOMeTpbl CTeKJsHHble OJ19 WCObITaHUA HepPTenpoayKToB. TexHun4eckue
yCnoBus

FOCT 1756-2000 (MCO 3007-99) HedpTenpoaykThl. OnpenesneHne gaBseHUsa HaCbILWEHHbIX MapoB
FOCT 2517-85 HedhTb 1 HedpTenpoaykTel. MeToabl oTbopa npob

FOCT 2603-79 PeakTuBbl. ALLETOH. TeXHMYEeCKNe yCnoBus

FOCT 2652-78 Kanus buxpomMaT. TexHn4eckmne ycnoBsus

FOCT 3900-85 He(pTb n He(pTenpoAyKThl. MeToObl onpenesneHnsa nIoTHOCTU

FOCT 4204-77 PeakTuBbl. Kncnota cepHas. TexHMYeCcKue ycnoBus

FOCT 6709-72 Boga anctunnmpoBaHHas. TeXxHU4YecKumne ycrioBms

FOCT 8505-80 Hedpac-C 50/170. TexHNYECKME yC0BUS

FOCT 18481-81 ApeoMeTpbl N LUANHAPLI CTEKSAHHbIe. ObLne TexHNn4YecKmne ycioBums
FOCT 22524-77 NMnKHOMETPbI CTeKJIAHHbIe. TeXHNYeCcKne ycnoBus

FOCT 25828-83 NenTaH HOpPMaJibHbIN 3TaNIOHHbINA. TEXHUYECKNE YyC0BUS

FOCT 29230-91 (LNCO 835-4-81) MNMocyna nabopaTopHasa cTekNaHHas. NMuNeTkn rpafynpoBaHHbIE.
YacTb 4. MneTkn BblAYyBHbIE

MpuMmedaHue - Mpyn MONb30BaHMN HACTOALMMMK peKoMeHpaunsamMu uenecoobpasHo NpoBepuTb
OEeNCTBME CCbINIOYHbIX CTaH4apToB B MHGPOPMALMOHHOMW cucTeMe obuwero nosib30BaHUA - Ha
odumumanbHOM canTe denepasibHOro areHTCTBa MO TEXHUYECKOMY PErysiMnpoBaHNIO N METPOJIOrnn B
cetTn VMHTepHeT uiam no exxerogHo uifgasaeMoMy MHMOPMaLMOHHOMY YyKasaTesnto "HauumoHasbHble
CTaHpapThl", KOTOpblh onybnnMkoBaH MO COCTOSHMIO Ha 1 SHBaps Tekywero roja, W no
COOTBETCTBYIOLMM €XEeMECAYHO U3fgaBaeMbiM NMHHPOPMALNOHHBIM yKasaTenam, onybamkoBaHHbIM B
TekyLweMm rogy. ECam ccbifloYHbIN LOKYMEHT 3aMeHeH (M3MeHeH), TO Mpu NoJIb30BaHUN HacCTOALLUMMN
pekoMeHgaumamMu, cnenyeT pPykKoOBOACTBOBATbCS 3aMeHAWUM (M3MEHEHHbIM) OOKYMeHTOM. Ecanm
CCbIJIOYHbIA OOKYMEHT OTMeHeH 6e3 3amMeHbl, TO MOJIOXKEHME, B KOTOPOM AaHa CCblIJIKa Ha Hero,
NMPUMEHSEeTCHA B YacTn, He 3aTparuBaloLlen 3Ty CCbIIKY.

3 TepMuHbI U onpepeneHus

3.1 B HacToAWMX PEKOMEHAAUUNAX MPUMEHEHbI C/iefylolmne TePMUHbI C COOTBETCTBYHOLLNMMN
onpeneneHnaAMn:

3.1.1 nnoTHOCTLb (density): OTHOWEHME MaCChl BELLECTBA K 3aHUMaeMoMy UM o6bemy.

MpuMmeyvaHue - [ONna Bblpa)keHUa MAOTHOCTM B cucteme CU npuHATa eguHunua Kr/mi. MeHee
npeanoYTUTENbHO NCMONb30BaHWE eAUHNL: KI/N nnn r/mn.

3.1.2 oTHOcuTenbHas NAOTHOCTb (relative density): OTHoweHne Maccbl OaHHOro obbema



BellecTBa Npu onpenesieHHON TeMnepaType K Macce paBHOro obbemMa YMCTOM BOAbLI MPU TOW XKEe nUaun
oT/nyawwencs ot Hee TemnepaType. Oba 3HavyeHMa TemnepaTypbl YKasbiBaldT Mpu 3anucu
pe3ynbTaToB.

Mpumep - (20/20) °C, (60/60) °F, (20/4) °C.

3.1.3 nnoTHOoCcTb B rpapgycax APl (°API): CneunanbHas PyHKUNS OTHOCUTESIbHON MAOTHOCTHU
(ynenbHoro Beca) (60/60) °F, KOTOpyto BbIYUCAAOT MO hopmyie

"API = M -1315. (1)
ya. gge (GOIG0Y°F

Mpwn 3anncm pe3ynbTaToOB CTaHOAPTHYI TeEMMepaTypy He yKa3biBaloT, Tak Kak B onpepeneHue
BKJIlO4EeHa TeMnepaTypa 60 °F.

3.1.4 Habnwopaemble nokasaHua (observed values): MokasaHua apeomeTpa, Habnaaemble
npy TeMmnepaType, OTJINYaAIOLWENCS OT YCTAaHOBJIEHHOW CTaHAAPTHOM TeMnepaTypbl, HO OHW He
ABNIAOTCS 3HAYEHUAMU MAOTHOCTU, OTHOCUTENBLHOW MJIOTHOCTN UM NJIOTHOCTU B rpaaycax APl npu
Opyrux TemnepaTypax.

3.1.5 ctanpapTHble ycnoBua (standard condition): Ycnosusa, cooTBeTCTBYOWME TEMMNepaType
20 °C vnn 15 °C n n3bbITOYHOMY AaBAEHUIO, PAaBHOMY HYJIHO.

4 TpeboBaHMA K KBanu(puKauuum onepaTtopos

K BbIMNO/IHEHWIO U3MEPEHUIA AOMNYCKAOT JNLL:

- Npoweawmnx, B yCTaHOBAEHHOM B HepTAHOM oTpacan nopsake, obyyeHne n CTa>KMpoBKY Mo
cneymanbHOCTWN, MNOJIYHYUMBLUMX KBaaugukauuio nabopaHTa, TOBapHOro orepaTtopa, ornepaTopa
aBTOMaTU4YeCKOM 3anpaBo4Hon cTaHuun (A3C) n nMmeloLWnx JONYCK K camocToaTeNnbHoM paboTe;

- N3YHMBLUNX HacCTodlMe pekKoMeHOauunn, NHCTPYKUUK MO 3KCnJlyaTaunnm npnMmeHdaeMblxX CcpencTs
|/|3MepeH|/||7| N BCMoMoraTtesibHbIX YCTpOI‘/‘ICTB, npunMmeHdaeMbIX NMpun BbIMOJIHEHNN |/|3MepeH|/||7|.

5 TpeboBaHuAa 6Ge3onacHOCTHU
5.1 MNpn BbINOSHEHUN U3MEPEHWUN MJAOTHOCTU HePTU N HedTEeNnpPoAYKTOB BO3MOXHO Hasaun4yue

cneaymowmnx onacHbIX U BpeOHbIX NMPOM3BOACTBEHHDbIX CpaKTOpOBZ

- obpa3oBaHMe B3PbIBOOMACHON Cpenbl;

- CMeCb NapoB HedTU N HePTENPOOYKTOB C BO3AYXOM MO CTEMNEHWN B3PbIBOONACHOCTN OTHOCUTCSA
K kaTeropumn Il A-T3 no NOCT 51330.11%;

* BeposiTHO, owwnbka opurnHana. Cneayet uumTtaTb: [OCT P 51330.11. - [lpumevaHue
n3rotoeuTensa 6asbl OaHHbIX.

- 3ara3oBaHHOCTb BO3AyXa paboyen 30HbI.

Mo cTeneHn BO3OENCTBUA Ha OpPraHM3M YesioBeKa (TOKCMYHOCTUN) HedTb, B 3aBUCMMOCTU OT
cofepXxaHus B Hel cepoBoAopofa, OTHOCUTCA K 3-My KJjacCy OMNacHOCTU BpedHOro BellecTBa
("ymepeHHO onacHoe") nnam 2-My Kjaccy onacHocTu ("BblicokoonacHoe"), HepTenpoayKTbl OTHOCATCSA
K 4-My Knaccy onacHocTu no NOCT 12.1.007.

5.2 Copep>xaHune BpeAHbIX BELECTB B Bo3ayxe paboyven 30Hbl HE OOJ/IKHO MpeBbIWaTb YPOBHSA
npenefnibHO AoNyCTUMbIX KoHUeHTpauun (MAK), yctaHoBneHHbIx B TOCT 12.1.005.

5.3 MNomeweHna pna paboT c HedTblO U HedTenpoayKTamMum LOOJKHbI ObITb 06opynoBaHbI
obLeobMmeHHOW BEeHTUNALMENR.



5.4 Jlnua, NnpuBNEKaeMbIE K BbINOJIHEHUIO N3MEPEHWI, O0JIKHbI:
- NIPONTN NHCTPYKTaXK No TexHnke 6esonacHocTn B cooTBeTcTBMMU ¢ TOCT 12.0.004;

- cobnopaTtb npaBunia TEXHUKN 6e3onacHoOCTN K ﬂO)KapHOIZ 6esonacHocTN, YCTaHOBJ/IEHHbIE ONA
obbekTa, Ha KOTOPOM MpoBOAAT U3IMEPEHUA.

5.5 Ons paboTHMKOB, NPOBOAALLMX U3MEPEHUNS B COOTBETCTBUWN C HACTOSILLLEN pPEKOMeHAaLunen,
[loJ>KHa ObITb pa3paboTaHa MHCTPYKUMA MO OXpaHe Tpyha, KOTOpyl yTBepXAaeT pyKoBoAMTESb
CTPYKTYPHOro noapasaeneHus.

PekoMeHaauun 0o/KHbl 6bITb 4OBEAEHbBI 40 UCMOJIHUTENEN MOoA PoCnncsb.

6 YCcnoBusa UsMepeHun

6.1 Tlpu BbINOJHEHUN WN3MEPEHUA MJOTHOCTU HedpTUn N HedpTenpoAyKTOB
OOJDKHbI BbIMOJIHATLCA Clieaylolme ycnoBus:

B nabopaTopum

- TeMnepaTypa OKpy>KaloLwero Bo3ayxa B nomeweHumn nabopatopun (20x5) °C;
- aTMocepHoe faBrieHue (101,3%+4,0)
KlMa;
- OTHOCUTEsIbHasA BNaXXHOCTb OKPY>KaloLLLEr0o BO3AyXa B MOMELLEHUN 80%.

nabopatopun He bonee

6.2 Mpwn BbINOJMHEHNN U3MEPEHUI MJIOTHOCTU HedTU 1N HedTenpoaykToB B MecTe oTbopa npob
(Ha A3C, B 60Kax M3MepeHus kadecTBa (BUK) n HedTebasax) B MPOTOKOS U3MEPEHWUA BHOCAT
TeKkyline 3Ha4YeHns aTMoChepHOro gaBneHuns, TeMnepaTypbl OKpy>Katlowero Bo3ayxa N BJIaX>XHOCTU.

7 OnpeaneneHve NJIOTHOCTU apeoMeTpMYecCKMM MeToaoM

MeTon onpepesieHNs OCHOBaH Ha OencTeumn rMOopocTaTnyeckoro 3akoHa Apxmmena - FJ'Iy6VIHa
norpy>xXeHusa tesia B XXNAKOCTb 3aBUCUT OT MJIOTHOCTU XNOKOCTW.

7.1 TepMmoMeTp MNOrpy>aloT B LUWAVMHAP, 3arMOJIHEHHbLIA MOAFOTOBJIEHHOW NPoBon NCMAbITYyeMoro
npoayKTa, U rnepemMeLlinBaloT NasioNKOW OIS BblpaBHUBAHWUSA TeMnepaTypbl U MJOTHOCTU MO BCEMY
obbeMy UMAMHAPA. 3anNUCbIBAlOT NOKasaHNa TepMoMeTpa. 3aTeM NoMeLatT B UMAMHAP apeoMeTp U
nocne npekpaweHua KonebaHnn CHAMaT NOoKa3aHUA CO LWKasbl apeomeTpa. MNoka3aHusa no wkane
apeoMeTpa NpuBOLAT K CTaHOapPTHOM TeMnepaType No pyKoBoACTBY [1] n pekomeHgauusam [2].

8 CpencrtBa M3MepeHUMH, BCcnoMoraTtesibHoe o6opyaoBaHue U peakKTUBbI
8.1 ApeomeTpbl ona HeTK cTekNnsaHHble Tuna AH unu AHT-1 ¢ ueHonm pgenenua 0,5 kr/m3 no

FOCT 18481 n apeomeTpbl, 0TrpagynpoBaHHble npu 15 °C no [3]. ApeomMeTpbl, OTFrpaayMpoBaHHLIE B
eguHnuax OTHOCUTENLHOM MNJOTHOCTUM W TMJIOTHOCTM B rpagycax APl B cCoOTBETCTBMM CO
cneyndgunkauymamm no [4] nan no [5] (cM. Tabnuuy 1).

Tabnuua 1
EonHuua namepeHuin Ovana3oH LleHa peneHus lMorpewHoCcTb MonpaBka Ha
n3mepeHunn MEHUNCK
r/cm3 npn 15 °C nam 20 0,600-1,100 0,0005 +0,0003 +0,0007
°C
0,600-1,100 0,001 +0,0006 +0,0014




Kr/m3 npu 15 °C nnm 20 600-1100 0,5 +0,3 +0,7
°C

600-1100 1,0 +0,6 +1,4
(60/60) °F 0,600-1,100 0,0005 +0,0003 +0,0007
0,600-1,100 0,001 +0,0006 +0,0014
0,650-1,100 0,0005 +0,0005 -

[onyckaeTca NpPUMEHSTb aHalornMyHble apeoMeTpbl, yhOoBJeTBopsiowme TpeboBaHUAM
HacToAWMX pEKOMEHAaLNRA.

8.2 TepMOMeTp PTYTHLIA CTEKNAHHbLIN NabopaTopHbi Tuna TJ1-4 ¢ ueHon peneHnsa 0,1 °C no [6]
NN TEepMOMETP CTEKJIAHHbIA ANA NCNbITaHUA HedTenpoaykToB Tnna TUH 5 ¢ ueHon geneHna 0,1 °C
no FOCT 400.

MpuMevaHue - B cnyyae npumeHeHua TepmomeTpa no NOCT 400 oH fosmKeH 6biTb 0TKannbposaH
Ha NOJIHOE MOorpy>XXeHue.

JonyckaeTcs NPMMeHATb LM(pPOBLIE TEPMOMETPLI C YHUDULNPOBAHHBLIM BbIXOAHbLIM CUMHAJIOM,
ynosneTsopstowme TpeboBaHNAM HaCTOALWMX PEKOMEHOALNA.

8.3 ApeomMeTpbl n TepMOMETPbl AOJDKHbI UMETb CBUAETE/IbCTBA O NOBEpKe.

8.4 UnnnHap ona apeomMeTpa MOXeT ObiTb U3rOTOBJIEH M3 NMPO3PavYHOro CTeksa B COOTBETCTBUN
c TpeboBaHmnAMu FOCT 18481 nnn ABYCTEHHbLIM TEPMOCTATUPYEMbIM, CreunanbHO U3rOTOBJIEHHbLIM
AN U3MEepPEeHU MNNOTHOCTU apeoMeTpOoM. BHyTpeHHUn AnameTp umnmHapa Ao/KeH 6biTb 6onblue
BHELlHero AnaMeTpa apeoMeTpa He MeHee 4eM Ha 25 MM 1 BbicoTa A0JKHa OblTb Takon, 4Tobbl Npu
NOrpy>XeHu”n COOTBETCTBYIOLEro apeoMeTpa B WUCNbITYeMyldo MNpoby >XUAKOCTUM 3a30p MexXAay
OCHOBaHMEM apeoMeTpa U AHOM LUAMHApPA COCTaBAAN He MeHee 25 MM,

8.5 KoHCTpyKumen BO3OYLIHOrO WAW XXUOKOCTHOrFO TepMocTaTa A[oJikHa O6biTb obecneveHa
BO3MOXXHOCTb pa3MeLLeHNsa uuanHgpa Oas apeomeTpa. B ciyyae mMCnonb30BaHUA XUOKOCTHOrMO
TepMoCcTaTa yPOBEHb MOBEPXHOCTU UCMbITYEMON XXUAKOCTU B LMAMHAOPE A0JIKEH BbITb HNXKE YPOBHS
MOBEPXHOCTUN XNOKOCTU B TepMocTaTe. TemnepaTypy XWULKOCTU B TepMocTaTe NOALEPXUBAKOT C
rnorpewHocTblo He Bonee 0,2 °C B Te4eHMe BCero npoLecca n3MepeHus.

8.6 Mewasnka, N3roToBaeHHas U3 CTeKNa, AOJ/KHA BbITb O/IMHON He MeHee 400 MM.

8.7 dunbTpoBanbHasa bymara.

8.8 LWUTaTmBbl ANg 3aKpensieHns TepMOMETPOB B PUKCUPOBAHHOM MOJIOXKEHUU B LUJINHAPAX.

8.9 EMkocTb ans otbopa n nepeHoca Npobbl HehTM 1 HedpTenpoaykToB no NOCT 2517.

8.10 beH3uH-pacTBOpUTENb BP-2 "Manowa" no [7].

8.11 Hedppac-C 50/170 no NOCT 8505.

8.12 Bona ouctunnuposaHHasa no NOCT 6709.

8.13 Tpybka pe3nHOBas NaM CUJINKOHOBas NMbo Opyroe yCTPOMNCTBO, MO3BOJISIOLLEE MEPEeHecTn
npoby 3akpbITbiM CNOCO60OM.

JonyckaeTcs MNPUMEHSATb APYrue aHasormyHble Mo Ha3Ha4YeHuto CpenacTBa WU3MepeHunm u
TexHn4yeckmne cpeanctea, AonyueHHble K TMpUMeEHeEHNIO B YCTaHOBJIEHHOM nNopdagke, ecinm Wunx
XapaKTEPUCTUKN aHaNornmyHbl TpeboBaHMAM, yKa3aHHbIM B HACTOALWMX PEKOMEHAALNSAX.

9 MoarotoBKa K BbINOJIHEHUIO M3Mepe|-|uﬁ

9.1 OTtbop nNpobbl HehTN 1 HedpTENPOAYKTOB AOJI9 aHa/M3a B COOTBETCTBMM C TpeboBaHMAMMK
FOCT 2517, umewownx OaBJieHNUE HacCbIWEHHbIX NMapoB He 6osnee 40 kla NpoBOAST B OTKPbLIThIN



cocyn, otbop npob HedbTn 1 HehTENPOOYKTOB C AaBJIEHMEM HacblWeHHbIX NnapoB 6onee 40 kla - B
3akpblTein  cocyn. O6bem npobbl pgosmkeH ObiITb He MeHee 2 gMm3. [lepen 3anojiHEHMEM

N3MepuTesIbHOro uuanHapa npoby oensT Ha ABe YacTw.

9.2 Mpn n3MepeHUn MAOTHOCTU, BO u3bexaHme owMOOK M3-3a MNOTepu NEerknx pakunn,
nerkonetyyme obpasubl HepTU U HedTenpoaykToB oTbMpaldT C nmomouwbio npobooTbopHMKa C
cugoHoM. B cnyyae ero oTCyTCTBUA OCyLLecTBAAOT ObICTpbIn nepeHoc oTobpaHHoM npobbl B
OXJIaXKAEHHbIN A0 TeMrnepaTypbl 2 °C N HUXXe KOHTenHep. NepemMellrBaHme npob ocyLecTBASIOT B
3aKpbITOM KOHTenHepe. [lepen MWM3MEpPEHUsIMU TMJIOTHOCTM He peKoMeHAyeTCs MnepeMellnBaTb
Ta>Kesble OUTYMUHO3HbIE CMECH.

9.3 TMpoby, oTobpaHHYIO C MOMOLLbID aBTOMaTU4YeCcKoro mnpobooTOOPHUKA B KOHTelHep
npobooTboOpHMKA, MepemMeLlnBaldT MUKCEPOM, NpefHa3HayYeHHbIM OJ1s NepeMewunBaHua npobbl B
KOHTelHepax MAaHHOro Tuna. [Ana nonyyYeHUs npepcTaBuTeNbHOW Mpobbl M3 pe3epByapa L4
NpoBedeHUs WCMNbITaHUM HedpTb W HePTenpoayKTbl HeobXxoAMMO CMewnBaTb B 3aKPbITOM
KOHTenHepe 6e3 HapyLleHNs repMeTUYHOCTN.

9.3.1 HedTb C BbICOKMM copep)xaHueM nNapadunHa (bonee 6%) - ecnm TemnepaTypa noTepu
Teky4yecTun HedTn okosio 15 °C, To npoby HarpesaloT A0 TemnepaTypbl Ha 9 °C Bbille TeMnepaTypbl
noTepun TeKy4yecTu.

9.3.2 Ecnm HedTenpoOdyKT MMeeT TeMnepaTypy 3acTbiBaHUs okoso 10 °C, nam TemnepaTypy
MOMYTHEHMSA, WM TemnepaTypy Hadana Kpuctanamsauumm okono 15 °C, To npoby HarpesatoT Ao
TeMmnepaTypbl Ha 9 °C BbllWle TemnepaTypbl 3acTbiBaHUA unanm Ha 3 °C Bblille TemnepaTypbl
MOMYTHEHUNA NN TeMnepaTypbl Havasna Kpuctaanamsaunm nepen CMelnBaHneM.

9.4 ApeoMeTp, UWAMHAP, NPOB0OTOOPHUK N obopynoBaHME, MPUMEHAEMOE MPU WU3MEPEHUSIX,
MOIOT HedpacoM WAM FopsAYen BOAON, OMNOJNACKMBAKT ANCTUIIMPOBAHHOW BOAOW M CywaT Ha
BO34yXe.

10 BbinosiHeHMe u3MepeHun
10.1 TemnepaTtypa ucnbiTaHUM

10.1.1 Obpasey npobbl [OBOASAT OO TemnepaTypbl UCMbITAaHWUA, KOTOpas AOJIKHA ObiTb Takow,
4yTobbl Npoba bbila 4OCTAaTOYHO XNAKon (Ha 9 °C Bbille TeMnepaTypbl 3aCTbiBaHUA), HO He ropsyen
(He 6bonee 40 °C), 4Tobbl He BbI3BaTb MOTEPIO NIEFKMX PpaKLWNA.

MpumevaHns

1 MnoTHOCTb, OTHOCUTENIbHAA MJIOTHOCTb WAM MJIOTHOCTbL B rpagycax APl onpepensetcs
apeoMeTpoM C Hanbonbllen TOYHOCTbIO MpU TeMrnepaType, 61M3KON K cCTaHAapPTHOWN.

2 O6beM 1 MJOTHOCTb, OTHOCUTENbHYIO MAOTHOCTb U MJIOTHOCTbL B rpafycax APl KoppekTupytoT
no pykoBoACTBY [1] n pekoMeHAaumam [2], OCHOBaHHbIM Ha CpefHUX 3Ha4YeHUAX Ko3hhULNeHTOB
pacwmpeHna ona HedTU u HedTenpoAyKToB. Ncnonb3oBaHue Ko3hPUUMEHTOB, NMpuUBedeHHbIX B
pykosoactee [l] n pekoMmeHfaumax [2] npum TemnepaType wucnbiTaHua npobbl, NpuBOAUT K
YMEHbLUEHNIO Pa3HOCTU MeXAy KO3IPPULUMEHTOM pacllMpeHns WUCrbiITyeMon npobbl  npu
TemMnepaType UCnblTaHnsA U Ko3hPULMeHTOM Npu CTaHJApPTHOW TeMnepaType.

10.2 N3sMmepeHue NAOTHOCTH

10.2.1 UunnnHap onsa apeoMmeTpa yCTaHaBAMBAOT Ha POBHYIO, FOPU3OHTAJNIbHYIO NMOBEPXHOCTb B
MecTe, r4e HeT CKBO3HSAKOB U TEMMepaTypa OKPY>KaloLLEero Bodgyxa He nsMmeHsetcsa 6onee 4em Ha 2
°C BO BpeM$sl MNpoBedeHUs UCnbiTaHUN. Ecnm TemnepaTypa wucnblTyeMol npobbl oTAnYaeTca OT
TemnepaTypbl OKpyXatuwiero Bo3ayxa 6onee 4yem Ha 3 °C, mMcnonab3ylT TepMmocTaT, 4TOObI
COXPaHWTb NOCTOAHCTBO TEMMNEpaTypbl B NpoLecce N3MepeHun.

Mpoby NepeHOCAT B YNUCTbIN, CYXON LMAMHAOP OJ19 apeoMeTpa 3aKpbiTbiM crocobom npu nomouim
TpybKK, onyuieHHon A0 AHa, 4Tobbl n3bexxatb 06pa3zoBaHMA BO3OYLLUHbIX My3bipbKOB U obecne4ynTb
MUHMMasbHOE UCMAPEHNE HU3KOKUMALWNX hpakumin neTy4mx obpa3Los.



10.2.2 Nepen norpy>xeHnem apeoMeTpa B LWINHAP YO3ANA0T Ny3blpbKW BO34yXa C MOBEPXHOCTU
npobbl YncTom hunbTpoBasbHOM Bymaron.

10.2.3 Morpy»alT Mewanky B UCNbITyemyto npoby, KOMBMHNPYS BepTUKabHbIE NepeMeLLeHmns
C BpalleHneM MeLlasiku, 4Tobbl BbIPOBHATL TeMnepaTypy Mo BceMy obbemy umnuHppa. MisBnekatot
Mewanky M3 UuanHapa. 3aTeM MOorpy>awT B UWAUHAP Majo4vyKy ANA fnepeMelunBaHus, AaTyuk
aBTOMaTU4YeCKOro TEpMOMETpa WAM PTYTHbIN TEPMOMETP 3akKpenjsdasa ero Tak, 4Tobbl y4acTok
WKanbl, COOTBETCTBYWOLWMA TemnepaType uCnbITyemon npobbl, 6bi1 Ha 5-10 MM Bbille YPOBHS
XKMUOKOCTW. 3anuncbiBaloT TemnepaTypy obpasua ¢ ToyHocTbio 0 0,1 °C n n3snekatoT TepMoMeTp 13
umanHapa.

10.2.4 B 3aBUCMMOCTU OT PU3NKO-XUMNYECKNX CBONCTB UCMbITYEMOro npoaykTa, npoby noBoaaT
[0 TemnepaTypbl UCMbITAHWA, NpMBeAeHHOW B Tabavue 2, U NepeHocaT B UMANHAP A9 apeoMeTpa.

Tabnunua 2
Bupg vcneityemoro XapakTepucTuka npoayKTa TemnepaTypa UCNbITaHN
npoaykTa
NerkoneTty4yun JaBneHne HacbiWweHHbIX MNapoB HuKe 180|Oxna>kgatoT B 3aKpbITOM cocyne
Kla 0o 2 °C n Huxe
CpegHen TeMmnepaTypa Ha4dana kuneHusa He sbilwe 120(Oxna)kgaoT B 3aKpbITOM cocyne
neTtyyecTun °C 0o 20 °C n Huxe
CpegHen TeMmnepaTypa Hadana kuneHusa He Boiwe 120(HarpesatloT [0 TemnepaTypsbl
neTy4dyecTtu n|°C, BaskocTb 6onee 10000 mm2/c npn 20 °C [Havana Teky4yecTun
BA3KMN
HeneTty4un TemnepaTypa Havana kuneHusa Boiwe 120 °C (AcnbiTbiBAOT npu nobown
TeMmnepaType He Bbiwe 90 °C

B cnyyasx, He npuBedeHHbIXx B Tabnvue 2, npoby BbIAEPXMBAOT MNpu TemnepaType
OKpY>KaloLLle cpenbl A0 AOCTUIXKEHNS TeMnepaTypbl UCMbITaHWNA.

10.2.5 ApeomMeTp 6epyT 3@ BEPXHUN KOHEL, CTEPXHS, CBOBOAHbIN OT LUKasbl, U MOrpy>XaloT ero B
ncnbiTyembln obpaseL, A0 Tex Nop rnoka Ao npeanosiaraemMon OTMETKN apeoMeTPUYeCKOoN LWKabl He
oCTaHeTCAa 2-3 fefleHns, 3aTeM OTMNYCKaloT CTep)XeHb JIerkuM BpallaTesibHbIM ABUXeHueM. [pu
3TOM apeoMeTp He [OJIKEH KacaTbCA CTEHOK LWANHAPA M 4YacTb CTEPXKHSA, pacrnosoXKeHHas Bbille
YPOBHSA MOrpy>XeHus apeomeTpa, oCTaBaslaCb CyXOW W YUCTOW. ONA Npo3payvHbiX XUAKOCTEN C
HW3KOWN BA3KOCTbIO MPOBEPAIOT JOPMY MEHUCKA. [1/19 3TOro apeoMeTp Norpy>katoT NnpnbnmnsnmtensHo
Ha 1-2 MM HMXKe NOJIOXKEHUS paBHOBECUs U 3aTeM BO3BpalLaloT B HayaslbHOe noJsioxeHune. Ecnn
dopMa MeHMCKa M3MEeHAeTCs, OYMLLAlT LWKajly apeomeTpa 2-3 KanasMmum Hedpaca v NOBTOPSAIOT
orepauuto Ao Tex nop, Noka popma MeHUCKa He nNepecTaHeT N3MEHATbLCH.

10.2.6 Ona Henpo3payHbiX BA3KUX (KMHEMaTMYeckas BA3KOCTb 6osiee 200 MMZ/C) XuUOKOCTEN
apeoMeTp MeasIeHHO MOrpPy>XXatT B XXUAKOCTb A0 MoaydYeHUs cCTabuiabHbIX MOKa3aHW apeoMeTpa.

10.2.7 Mocne npekpalieHus kKonebaHum apeomeTpa CHUMAlOT MOKa3aHMSA LKasbl apeoMeTpa C
To4yHoCTbio oo 0,1 Kr/m3,

10.2.8 [ns npo3payHbIX >XUOKOCTEW OTCYeT TrOoKa3aHu MpoBOAAT MO JIMHUW pasgena
XXNOKOCTbIO LWKaJibl apeoMeTpa B COOTBETCTBMU C PUCYHKOM 1, mpu 3TOM MOJIOXKEHME Trnas
HabnogaTens 4o/KHO 6biTb Ha YPOBHE MEHUCKaA.



1 - XXMAKOCTb, 2 - TOYKa 3aMNnucun NokKasaHun, 3 - ropn3oHTaibHasA MOBEPXHOCTb, 4 - MEHUCK

PucyHok 1 - [oka3aHue WKanbl apeoMeTpa 419 NPO3payHbIX XUOKOCTEN

10.2.9 [na Henpo3payHbIX XUAKOCTEN (PUCYHOK 2) NoKasaHue WKasjbl apeoMeTpa CHUTbIBAOT
Nno BepxXHeMYy Kpal MeHUCKa (Npu 3TOM MNOsIOXKeHue rnas HabnwopaTens [o/MKHO 6biITb Ha YpPOBHEe
MeHucKa). lMNpn ncnosib3oBaHWUM apeoMeTpoB, FPafyUpPOBaHHbLIX MO HWXXHEMY Kpalw MeHUCKa, B
NoKa3aHWs apeoMeTpoB BBOAAT MOMPaBKYy Ha MEHUCK B COOTBETCTBUM C Tabnnuen 3.

Tabnuua 3 - NMonpaBknM Ha MEHNCK

IdnanasoH nsmepeHnn NAOTHOCTU, Kr/M3 LleHa neneHnsa WKasbl MonpaBKa Ha MEHUCK
600-1100 0,5 +0,7
600-1100 1,0 +1,4




1 - XXMJKOCTb, 2 - TOYKa 3annucu nokasaHun, 3 - ropn3oHTasibHaa NOBEPXHOCTb, 4 - MEHUCK
PucyHok 2 - NoKa3saHue WKanbl apeoMeTpa 418 HEMPo3payHbIX XNUOKOCTeNn

10.2.10 lMNMocne cHATUA NoKa3aHUN apeoMeTp OCTOPOXXHO BbIHUMAIOT U3 XXUAKOCTW, MOMELLAIoT B
UANMHAP TEPMOMETP UAM AaT4YMK LMEPPOBOro TEPMOMETPa U NepeMeLlnBaloT UCAbITyeMylo npoby
XKUOKOCTW, ABUras Mellasiky BepTuKajsbHO. 3anucbiBaloT TemnepaTypy WUCnbITyemMonm npobbl C
To4HoCTblo go 0,1 °C. Ecan 3Ta TemnepaTypa OT/IMHAeTCA OT MepBOHavaslbHO M3MEpPEeHHOW B
cooTBeTCcTBUM C 10.2.3 6osiee 4eM Ha 0,5 °C, NOBTOPAIOT N3MEPEHUSA apEOMETPOM N TEPMOMETPOM
00 Tex nop, NoKa TemnepaTypa He cTabunmninpyetca B npegenax 0,5 °C.

Ecnm cTtabunbHas TemnepaTypa He MoxeT ObiTb obecnedveHa, MNoMewawT UWAUHAP AN
apeoMeTpa B TepMoCTaT.

MpumevaHue - Ecnm TemnepaTypa UCNbliTaHUa Bbile 4eMm 38 °C, To apeoMeTpbl CO CBUHLOBbIMU
rpysmnamum, 3aJiIMTbiIMn BOCKOM, nMocsie npuMeHeHna OoCTaBJIAIT CTeKaTb B BepPTUKaJIbHOM
nono>xeHun.

10.2.11 Onepauuvn no 10.2.1-10.2.9 NoBTOPSAIOT, NCMOb3YS BTOPYIO YaCTb NpPo6HkI.

11 O6paboTka pe3ynbLTaTOB U3MEpPEHUN

11.1 NokasaHna apeomMeTpa NepecYUTbIBAlOT K CTaHOAapTHbIM yCnoBUAM (npu TemnepaTtype 20
°C nnn 15 °C) B COOTBETCTBUU C PYKOBOACTBOM [1] n pekomeHgaumnsamun [2].

11.2 3a pe3ysibTaT U3MepPeHUs MJOTHOCTU WUCMbITYEMON >XUAKOCTU MPUHMMAIOT 3HayeHue,
BblYncaeHHoe no 10.2.9. 3anncbiBaloT cpefiHee M3 OBYX 3HAYeHUN TemnepaTypbl C TOYHOCTbIO A0
0,1 °C, 3anncbiBaloT 3Ha4YeHMe MJI0OTHOCTU, NOJIyYeHHOoe Mo apeoMeTpy C ToYHocTbio A0 0,1 Kr/m3,

0,0001 r/cm3 nam 0,1 °APL.

Ecnm pacxoxxaeHus Mexxay nojslydeHHbIMU pe3ysibTaTaMu N3MEPEHU MAOTHOCTU B OBYX YacTaX
npobbl He npeBbiWaloT », 0ba pesysbTaTa M3MEPEHUN MNPU3HAKOT MNPUEMSIEMbIMA N B KadecTee
OKOHYaTesIbHOro HabnaaeMoro rnokasaHus NpUHUMatoT cpedHeapudMeTnyeckoe 3HayYeHue AByX
MoKasaHWn.

Ecnm pacxoxgeHus mexay MnoslyYeHHbIMU MoKa3aHuMaMM Mpobbl NpeBbIWaoT », TO NPOBOAAT
MPOBEPKY NMPUeMSIEMOCTM NOoKa3aHWM apeoMeTpa B cootTBeTcTBUM ¢ TOCT P UCO 5725-6.

Ecin  TemnepaTypa n3MepeHuns : NJOTHOCTU o; WCMBITYEMON >KUAKOCTU apeoMeTpoMm
OT/INY4aeTCsA OT TemnepaTypbl Kannbpoeku g =20 °C wam g =15 °C bonee, yem Ha *=3,0 °C, B
NoKasaHUs apeoMeTpa BBOASAT MOMPaBKy Ha paclUMpeHne CTEKNIA apeoMeTPa: oy = oy 4 K .

Ons apeomeTpos, rpagympoBaHHbiX npu 20 °C, KOIPPUUMNEHT & BbIYUCNAIOT Mo popmMmyne

K =1-0,000025 - 207 (3)*

* HyMepauus COOTBETCTBYET OpuUrnHany. - NprumedaHne nsrotosntens 6asbl AaHHbIX.

Ons apeomeTpoBs, rpafympoBaHHbiX Npu 15 °C, KOIPPUUMNEHT & BbIYUCAAIOT Mo popmMmyne

£ =1-0,000023( - 15) - 0,00000002(¢ - 1532 - (4)

11.3 OTKOppEeKTUpPOBaHHbIE MOKa3aHWS LKajlbl apeoMeTpa MO MJOTHOCTW, OTHOCUTESIbHON

NAOTHOCTU WAW MNJOTHOCTU B rpagycax APl nepecymTbiBalOT K CTaHAAPTHbIM ycnoBuaMm (npwu

Temnepatype 20 °C wam 15 °C), ucnonb3ysa Tabnaumubl un3MepeHUs nokasaTtesen HepTu wu
He(dTenpoaoyKTOB B COOTBETCTBUN C PyKOBOACTBOM [1] n pekomeHgaumamum [2].

11.4 3HayvyeHMe NJOTHOCTU B Kr/M3 npeobpas3yloT B 3Ha4YeHMe MAOTHOCTU B I/MJ WIN B KI/n
nyTem geneHms Ha 103,



11.5 OkoH4yaTenbHoe 3Ha4vYeHWe TJIOTHOCTU, BbIPaXXeHHOW B Kr/M3 nNpu CTaHAapTHOMN
TeMnepaType, 3anucbiBatoT Ao 0,1, Bbipa>keHHOW B Kr/n uaun B r/mn, 3anuceiBatoT go 0,0001.

OKoH4YaTesibHOe 3HavyeHme MJOTHOCTM B OTHOCUTENbHbIX eAunHMuax Npu ABYX CTaHAAPTHbIX
TeMnepaTypax 3anmcbiBaloT € TOYHOCTbLIO Ao 0,0001.

OKOHYaTesIbHOe 3HaYeHue NJOTHOCTU, Bblpa>KeHHoe B rpaaycax APl, 3anncbiBaloT C TOYHOCTbIO
no 0,1 °API.

11.6 Mpwn BbINOJIHEHUM YYETHbLIX OMepaLuii NoKasaHUa apeoMeTpa NepecymMTbIBalOT K YCI0BUAM
n3MepeHus obbema g4 Mo opmyne

o up &
[L+8( —t,pIl(1- 271

(5)

A2

roep; - 3Ha4YeHWs MJIOTHOCTM HedmTM B MepBOM M BTOPOA YacTax Mpobbl MO MoKasaHUAM
apeoMeTpa, NepecynTaHHbIe K YCII0BUAM n3MepeHnin obbema v NaoTHOCTU HeddTu, Kr/M3;
o ,p- MOKa3aHMe apeoMeTpa C y4eTOM MOMNpPaBkn Ha MEHUCK, Kr/M3;

¥ - MonpaBKa Ha pacluMpeHmne cTeka apeoMeTpa, BblncasemMmas B COOTBETCTBUM C popMysiaMu
(3) n (4);

ipp- MOKa3aHWe TepMoMeTpPa Npu N3MepeHnAax nNJIoTHOCTN apeoMeTpomM, °GC;

- kKoapduumeHT o0b6beMHOro pacwmpeHmnss HedTu U HedTenpoayKTOB, 3HAYEHUS KOTOPOro
npueepeHbl B pekoMeHgaumax [2], npunoxxeHue I' (Tabaunubl .1 n IM.2);

£- TeMnepaTypa HEPTU N HEPTENPOAYKTOB NMpu namepeHnax obvema, °C;

r- KO3IPPUUNEHT COKMMAEMOCTN HEPTU N HePTenpoaoyKTOB, 3Ha4YEeHNS KOTOPOro rnpuBedeHbl B
pekoMeHaauunax [2], npunoxxeHne B (Tabnuubl B.1 n B.2);

F- N30bITOYHOE OaBseHne HedTu Npu n3MmepeHnax obbema (naoTHocTu), MMa.

MepecyeT NokasaHMM apeomeTpa no cdopmyne (5) MOXKHO NPOBOAUTbL MPX 3HAYEHUAX PA3HOCTU
TemnepaTtyp (¢-:t4p), He npesbiwawwmnx =*=10 °C. EcaM pasHOCTb TeMnepaTyp rpeBblllaeT
yKa3aHHble 3HavYeHusa, pA[as nepecyeTa [MOKasaHWM apeomMeTpa WCMNOoMb3ylT MporpaMmy B
COOTBETCTBUM C pekoMeHgaumamu [2]; mpyu 3TOM MNOMNpaBKa Ha TeMrnepaTypHOe paclunpeHune
CTeKNa, U3 KOTOPOro U3roTOBJIEH apeoMeTp, BBOAUTCA aBTOMaTUYECKMU.

11.7 OueHKy WCKIYaeMoN CUCTeMaTUYeCKON MOrpPeLHOCTU M3MEepPEeHUs MJIOTHOCTU HedTn un
He(TENPOOYKTOB apeoMeTpoM, OOYCNOBJIEHHYIO WUCNApeHMeEM Nerkux dgpakumunm npu otbope un
aHanm3e npobbl, NPOBOASAT B COOTBETCTBUM C NMPUSIOXKEHNEM A,

12 NMNokasaTenm TOYHOCTU apeoMeTpUYecKoro Mmetoaa
12.1 Npepen NnoBTOPAEMOCTHU (CXOAUMOCTD) »

[Ba pe3synbTaTa onpefefsieHWn MNAOTHOCTU [ABYX 4YacTel WucnbITyemMonm npobbl >XMAKoCTw,
NoJly4eHHble OAHUM WCMAOJHUTENEM C WCMNONb30BaHWMEM OOHOrO U TOoro e obopynoBaHus npwu
OOVHaKOBbIX YCJ/IOBUAX, MPU3HAT AOCTOBEPHbIMU C AOBEPUTENbHON BEPOATHOCTLIO F=0,95, ecnu
pacxoXxneHne Mexxay HUMW He NpeBblllaeT 3Ha4YeHUN, YKa3aHHbIX B Tabauue 4.

Tabnunua 4 - CxoonMocCTb

MpoaykT [vanasoH TemnepaTypbl UCNbITaHui, °C | MNpeaen NoBTOPAEMOCTU, KI/M3




Mpo3payHbIin oT -2 fo 24,5 0,5

Henpo3payHbli oT -2 0o 24,5 0,6

12.2 Npepen BOCNPOU3IBOAUMOCTHU 7

[Ba pe3ynbTaTa M3MepeHui MNJOTHOCTU OAHON Mpobbl MCMLITYEMON XXUAKOCTU, MOJlyYeHHble
pa3HbIMW UCMOJIHATENSIMU B Pa3HbIX J1abopaTopmsax C MCMOJIb30BaHWEM Pa3INYHOro obopynoBaHus,
NPW3HaT OOCTOBEPHbLIMUA C [LOBEPUTEILHON BEPOSITHOCTbI 2=0,95, ecnn pacxoXKAeHne Mexay
HUMM He NpeBbILAET 3HAaYeHWI, yKa3aHHbIX B Tabauue 5.

Tabnuua 5 - BocnponssBognMocCTb

MpooykT Onana3oH TeMmnepaTypbl UcnbiTaHnn, °C | BocrnponssBoaMMOCTb, Kr/M3
Mpo3payHblin OoT -2 0o 24,5 1,2
Henpo3payHbIn OoT -2 go 24,5 1,5

12.3 NMpepensl gonyckaemon abCcoOMOTHOMW MOrpewHOoCTN pesynbTaTa U3MepeHWn MNJOTHOCTU
NPO3payYHON WCMALITYEMON >XWUOKOCTU C [0BepuTesIbHOM BeposaATHOCTbo £=0,95 no HacToswum
pekoMeHAaumsam - He 6onee 1,2 Kr/Mm3, 0N HENPO3PAYHON XXMUAKOCTHU - He Bonee 1,5 Kr/m3.

12.4 PacwwupeHHas HeonpeneneHHoCTb W3MEPEeHUN MNJAOTHOCTU WUCALITYEMON >XUAKOCTU C
Ko3(hpnLUMeHTOM OxBaTa % = 2 MO HAaCTOAWMM peKoMeHaaunsam - He 6onee 1,2 Kr/m3 .

MNpumedaHne - ONa BA3KOW Cblpoil HEDTU M HedPTEenpoAyKTOB, a TaKXe, ec/n TemrnepaTypa
NCMbITaHWIA BbIXOAWUT 3a Mpefesbl, NpuBeaeHHble B Tabnuuax 4 1 5, JaHHbIe O XapaKTepucTukax
TOYHOCTU OTCYTCTBYIOT W MX oOnpegensioT Mpu aTTecTauuy MeTOAMK W3MEPEHUn KOHKPETHbIX
NPOAYKTOB.

13 OnpepeneHuve NJAOTHOCTU NMUKHOMETPUYECKUM METOAOO0M

HMKHOMeTpVILIeCKVIVI mMeTon onpepeneHna nJOTHOCTU XWNOKOCTWM OCHOBaH Ha B3BellMMBaHUN
XNOKOCTN, 3aHMMaIOLLEN B NMMKHOMETpE N3BECTHbIN 06BbeM, HaMEeHHbIN MaCcCOBLIM CNOCOBOM.

MeTon NpUMeHNM NS CbIPON HETU, XUAKUX N TBEPAbIX HEDTENPOOAYKTOB, a TakXe ryapoHoOB,
acanbToB, BUTYMOB, KPEO30TOB Y CMECK 3TUX NMPOAYKTOB C HEPTENPOAYKTAMU, KPOME CXKUIKEHHbIX
N CyXux rasos, nosiydaembix npu nepepabotke HedpTU, N NErKONETYUYMUX XUOKOCTEN, UMEOLLMUX NpKn
TeMnepaType WCMbITaHUSA [AaBJiIeHME HacbiWeHHbIX nNapoB no Pengy (OHM) 6onee 50 kla un
KMHEMaTU4YeCKyto BA3KOCTb He bonee 40000 mm2/c.

13.1 >Kwugkuin obpasey nomMewlaloT B MNWUKHOMETP, BbIAEPXWBAOT A0 AOCTUXKEHUS
TemMnepaTypHOro paBHOBECUS NPU 3aaHHOM TeMnepaType 1 B3BELUNBAIOT.

MNOTHOCTb PAacCCYNTLIBAIOT, ONpeaesisis Pa3HOCTb NOJTYYEHHOM MacChl MMKHOMETPA C XKUJAKOCTbIO
N npenBapuTesbHO onpefesieHHOro KaJnbpoBo4YHOro akTopa (Macca MNycToro MUWKHOMETpa) C
y4yeToM MonpaBkKX Ha paBHOBECKE B BO3AYXE.

14 CpepcTBa M3MEepeHUH, BcnoMoraTenbHoe obopyanoBaHue U peakTUBbI
14.1 MNMukHomeTpbl TNoB MXK-1, MXK-2, MXK-3, MT no NOCT 22524.

14.2 TepmocTaT, obecneymBatoWnin Nogaep)>xaHme TemnepaTypbl U3MEPEHNA C MOrPeLHOCTbIO
He 6onee 0,2 °C.



14.3 TepMoMeTpbl PTYTHbIE CTEKNSAHHbIE TuUMa TJ1-4 no [6].

14.4 Becbl HEAaBTOMATU4YECKOro AeNCTBUSA CneumnanbHOro Kjaacca toyHoctu no FOCT P 53228 ¢
MaKCuManbHOW Harpy3kon 200 r n [ENCTBMTENIbHOW LeHOW aefnieHns wkanbl 4 He 6bonee 0,1 mr.

14.5 NMunneTtku no NOCT 29230 nnn gosaTopsbl.
14.6 ®yTnap ons NMKHOMETpPA C FePMETMYHO 3aKpbiBatloWEeNCs NMpobkon.

MpumeyaHue - [onyckaeTcs MNpPUMMEHeHMe CpeacTB U3MepeHuin n obopyaoBaHUs, MMELLNX
XapaKTepUCTUKN, YaoBeTBopsoLWmMe TpeboBaHNAM HACTOSILLMX PeKOMeHAaLU WA,

14.7 XpomoBas cMmecb (60 r pgByxpomoBokuciaoro kaama no T[OCT 2652, 0,1 pam3
ONCTUAINPOBAHHOM BOAbl U 1 AM3 CepHOM KUCIOThI, X.4. Wan 4.4.a no FOCT 4204); aueToH no FOCT
2603; Hedpackl no T'OCT 8505.

15 NMoaroTtoBKa K BbINOJIHEHUIO U3MEPEHUN
15.1 MNukHOMeTp M nNpobKy C KanuansapoMm TuWaTeslbHO MOIT XPOMOBOW CMeCbly, 3aTeM

ONCTUAIMPOBAHHOW BOLOW U BbICYLWMBAIOT. [Ng npefoTBpalleHnsa NosSBAEHNA CTaTUYeCcKoro 3apsana
MOBEPXHOCTb MUKHOMETPa NPOTUPAIOT CAerka B/a>XHON JIbHAHON TKaHbIO.

15.2 KannbpytoT nMkHOMeTp (onpenensoT "BoAHOE YNCA0" MUKHOMETpPaA).

YMCTbIN CyXON MMKHOMETP B3BELUMBAKOT Ha aHaIMTUYECKUX Becax, HamMoJIHAT MNpu MNOMOLLMK
MANETKN CBEXEeNPUroTOBAEHHON AUCTUINIMPOBAHHON BOLOW, OXNIaXXAEeHHON A0 TemnepaTypbl 18 °C
- 20 °C.

MukHoMeTpbl TUNoB MXK-1, MXK-2, MT 3an0AHAIT HEMHOIO BbiLe MeTKU, MMKHOMEeTpP Tuna MX-3
- 0O MOJZIHOIO 3aMOJIHEHMS, c/lieds 3a TeM, YTobbl B MMKHOMETP He nonanan Bo3AYLUHbIE My3blpbKU, U
Morpy><katoT 0 ropJIOBUHbLI B TEpMOCTaT.

NMukHoMeTp BbliaepXMBatT He MmeHee 30 MUH B TepMocTaTe npu TemnepaTtype 20 °C.

Korpa ypoBeHb BOAbl B WIENKE NMMKHOMETpPa C METKON NepecTaHeT U3MEHATbLCHA, N36bITOK BOAbI
oTbupaloT NUNeTKonm unm uabTpoBasibHOM GyMarom m BbITUPAOT LWENKY MUKHOMETPaA WU3HYTPWU.
YpoBeHb BOAbl B MUKHOMETpPE OnpenesifiioT No BEpXHEMY Kpalo MeHUCKa.

B nukHomeTpe C Kanunnspom B nMpobke BoAda BbICTyNaeT M3 Kanunnspa. N36biTok ee ygansoT
(punbTpoBasbHOM Bymaron.

MUKHOMETpP C ycTaHoB/EeHHbIM Mpu 20 °C ypoBHEM BOAbl TLATENIbHO BbITMPAKT CHapPyXWu
JIbHAHOW TKAHbO N B3BELLUMNBAIOT.

MoCcToSAHHYO KanMbpoBKM NUKHOMETpa = ("BoAHOE 4Mco") BblHMCAAT No popMyie

W=, — iy, (6)

rae . - Macca NMKHOMeTpa C BOJON, T;
# - Macca NycToro NMKHomeTpa, r.

Ona ycTaHoB/ieHUs "BOAHOrO 4ucna" NMMKHOMeTpa MPOoBOASIT HE MeHee Tpex MU3MepeHuin. 3a
pe3ysibTaT U3MepeHnin NPUHUMAIOT cpeaHeapudMeTUYeckoe Tpex NnocaenoBaTesbHbIX U3MepPeHui.

Mpepen NorpelHoCcTN U3MepeHnUin Macchbl BOAbl B MMKHOMETpe He O0J1KeH npesbiwaTs £0,0002

Mpn HeobxoamMMoCTW onpeneneHuss NJOTHOCTU Mpu TemnepaType, oTamdHom oT 20 °C, ero
KanubpytoT npn Tpebyemon TemnepaType N3MepeHus naoTHOCTN.



16 BoinosiHeHue u3MepeHun

16.1 Tlpwu onpeaeneHMn MAOTHOCTU BSA3KOM >XUAKOCTM TMUKHOMETP, MNUMeTKy un obpa3sey
XNOKOCTW MOoAorpeBaldT B CyWwWIbHOM wWwKady [0 paboyenn TemnepaTypbl, COOTBETCTBYIOLLEN
XXNAKOMY COCTOSAHUIO obpa3ua n Manon neTy4yecTu.

HabupatoT Tpebyemoe konmyectBo obpasua B MUMNETKY M HEMEAJIEHHO 3aMoJIHAT Tersbli
NMMKHOMETP, CTapascb He AOMYyCTUTb 06pa3oBaHUS BO3AYLIHbIX MYy3blpbKOB B MUKHOMETPE U B €ro
Kanunnsape. MNunkHoMmeTpbl TunosB [MK-1, MMK-2, MT 3anonHaT Ha 10-20 MM Bbille METKWU, a
nMKHoMeTp Tuna MK-3 - Bblle paclMpeHHON 4YacTW Kanwaaspa B 3aBMCMMOCTU OT TOro, Kakoe
cKaTue obpasua Npu oxsa’kKAeHUn NMMKHOMETPA 0XXMUAaeTCs.

MUKHOMETP 3aKpbIBalOT NPOOKON 1 MOrpy>xatoT A0 ropJIoBMHbLI B TEpMOCTaT.

TaK KaK YpPOBEHb XXWUOKOCTWU B MUKHOMETPE NMPOOOoJIKAaeT YMeHbLUaTbCs, A400aBNAIOT XUAKOCTb
00 Tex nop, NMokKa YpPoBEHb XUAKOCTU B KaNuanspe nepecTtaHeT U3MEHATLCA MU MEHUCK XUOKOCTU
YCTAHOBUTCS YyTb Bbllle METKW Ha TrOpJIoBUHE TMUKHOMETpa Mpu 3adaHHOW TeMmnepaType
n3mepeHns. Bbioep>XuBatT MUKHOMETP B TepMoCTaTe QA0 AOCTMXKEHUA TemrepaTypHoro
paBHoBecus (Kak nmpaBwufo, He MeHee 30 MUH). N36bITOK XNAKOCTU, ecnn Heobxoanumo, oTbumpatoT
nMneTkon nan dpunnbTpoBasbHoM bymaron.

M3BnekalT MNUKHOMETP M3 TepMoCTaTa, MNPOMbIBAOT HAPYXXHYI MOBEPXHOCTb alLl€TOHOM,
TLWATENbHO BbITUPAIOT CHAPY>XXW NIbHSHOW TKaHbIO M XAOYT, NOKa NMUKHOMETP He NPpUMeT KOMHATHYI0
TemnepaTypy, Noc/e Yero B3BELNBAIOT C YKa3aHHOW Bbllle MOrpeLlHOCTbo.

16.2 U3MepeHMe NJIOTHOCTU TBepAbiXx 06pa3uoB HehpTenpoayKTOB

MMKHOMETP 3amMosHAIT MeSIKUMU KyCo4YkaMu TBepaoro obpasua (NpMMepHO HaMoJIOBUHY),
rmomMewlaloT ero B TePMOCTONKUIN KOHTEeMHep u HarpesalT Ao TemnepaTypbl 8 °C - 12 °C BblWwe
TOYKM NnaBfaeHna obpasua B CyLUNIbHOM LWKady A0 NOJSIHOrO pacniaBsieHus.

Mocne oxnakgeHusa 3anoJIHEHHOrO pacnjlaBoM MUKHoOMeTpa Ao KOMHaTHOM TeMnNnepaTypbl
B3BeLUMBalOT ero c yKa3aHH0l7I Bbille NMorpelHoOCTbIO.

MMKHOMETP C UCMbITYEMbIM NPOAYKTOM 3aMOJHAOT CBEXENMPUrOTOBAEHHOW ANCTUINIMPOBAHHOM
BOOOW, CHMMas obpa3yowmecs Bo3ayLIHbIE NMY3bIPbKN TOHKOW MPOBOJIOKOMN.

3anosIHEeHHbI MUKHOMETP MOrpy»>kalT [0 TFOpJIOBUHbI B TEpMOCTaT U BbIAEPXUBAOT [0
[OCTV)KEHUA TeMnepaTypHOro paBHOBECUs Mpu 3afaHHOW TemnepaType, Moka BCe BO3AYLUHble
Ny3blPpbKM He BbIAAYT Ha MOBEPXHOCTb N YPOBEHb XXMUAKOCTU B MUMKHOMETPE HEe YCTAaHOBUTCS.

3aTeM MUKHOMETP 3aKpblBalOT KpblWKOM (Mpobkor C KanuanspHom Tpybkon), umelowien
TemMnepaTypy UCMbITaHUSA, HEe AOMNYCKas BO3SHUKHOBEHUS BO3AYLIHbIX MY3blPbKOB MO KPbILLKOMN.

YnansioT u3bbiTOK BOAbl C MOBEPXHOCTU KanWNAPHON TPybKM M yCTaHaBAMBAKT MEHMUCK
XXUIOKOCTU Ha YPOBHE MOBEPXHOCTU KPbIWKK. NMUKHOMETP BbIHUMAOT U3 TePMOCTaTa U OCyLUaloT C
NMOMOLLbIO JIbHAHOW TKaHW, NMocJjie Yero B3BeLUNBAOT C NOrpPeLIHOCTbI0, YCTAaHOBIEHHON BhILLE.

16.3 NaMmepeHue NAOTHOCTU ABYXKOJIEHHbIM MUKHOMETPOM

MeTon NnpuMeHaeTCs OSI9 U3MEPEHUS MJOTHOCTU MPOAYKTOB C AaBJIEHNEM HACbILLEHHbIX MNapoB
He 6onee 130 klla, C KNHEMATUYECKON BA3KOCThLIO NpK TeEMMNepaType n3MepeHus He bonee 50 mm2/c

M B TOM CJiyyae, KOrfga KOJIMYeCTBa WCMbITYEMOrO MNPOAYKTa HEOOCTAaTOYHO [/ 3anoJIHEHWS
NMUKHOMETPOB APYrUX TUMOB.

16.3.1 MycTon NUKHOMETP B3BELUMBAKOT C MOrpelHocTbio He 6onee +£0,0002 r. 3anosHAT
OUNCTUANINPOBAHHOW BOOOW, MOMECTUB B XUOKOCTb KPUBOW KOHEL W yAep>XuBas MUKHOMETP B
BEPTUKA/IbBHOM MNOJIOXKEeHUN. [locsie 3amnosIHEHMA TMUKHOMETP MNOMeLWalT B TepMoCcTaT TaKuMm
obpa3om, 4TObObl YpOBEHb XUOKOCTU B MUKHOMeTpe 6bll HMXKE YPOBHS XUOKOCTWM B TepMmocTaTe.
3apnaBaemMas TeMnepaTypa M3MepeHUs B TepMocTaTe LOJKHa nogaep>XmBaTbCA C MOrpeLlHOCTbIo
He bonee 0,1 °C. lMocne BbIAEPXXKN MUKHOMETpa B TepmocTaTe (He meHee 30 MWH) OoTMevaloT
YPOBEHb XUAKOCTU B KaXXAOM KONeHe nukKHoMmeTpa. lMnkKHoOMEeTp u3BfeKalT W3 TepMocTaTa,



BbICyLLBaAOT C MOMOLLbIO JIbHAHOWM TKaHW 1 B3BELUMBAIOT.

Pa3HOCTb Macc NycToro v HarmoJIHEHHOro NMUKHOMETpPa SBASETCA "BOAHLIM YAC/IOM" MUKHOMETPA
npu TemnepaType KaJanbpoBKU M COOTBETCTBYET CyMMe OTCYETOB YpoBHel no obeumMm LKasiaMm B
KoJIeHax NMMKHoOMeTpa.

16.3.2 NMnkHOMETp KanmbpyloT B Tpex To4kax (MMHUMasIbHOE, MaKCUMalbHOE 1 MPOMEXXYTO4YHOoe
JeneHunsa LWkan), onpenenss mMaccy AUCTUASIMPOBAHHOM BOAbl U COOTBETCTBYIOLWMNN € YPOBEHb B
heneHuax wKanabl. Ha OCHOBaHUM 3TUX AaHHbIX CTPOSAT KannbpoBOYHLIA rpaduk: no ocu abcumcc
OTKJIaAbIBAOT 3Ha4YeHUs "BOAHbIX 4mcen”, rno ocnm opamHaT - CYMMbl OTCHETOB YPOBHS BOAbl MO
obeum WwKanam.

Bce TOYKW [OJ/DKHBI JieXXaTb Ha MNPSAMOA NMHWUK, KOTopas MnokKa3sbiBaeT "BOAHOE 4ucso"
nMKHoMeTpa ansa nwboro cymMmMapHOro rnokasaHus wkan. Ecnm pasbpoc Toyek npeBbillaeT ABa
MaJibiX AesIeHNS WKasibl C 060N CTOPOHLI OT MPAMON JNHNKU, KaNnnBpPoOBKY MOBTOPSIOT.

Bcero B npouecce KaiMbpoBKM Heob6XxoAuMMO MOJly4YUTb He MeHee Tpex Nap [OOCTOBEPHbIX
pe3y/ibTaToB.

16.3.3 TIMKHOMETpP C YCTaHOBJEHHLIM "BOAHbLIM YUCAOM" B3BELWMBAKOT C MNOrPeLHOCTbID He
6osee £0,0002 r v 3aNOJHSAKOT UCMBLITYEMbLIM NPOAYKTOM NPU 3a4aHHON TeMNepaType N3MepEeHus.

Ecnn TemnepaTypa UM3MepeHUs HUXe TemnepaTypbl OKpy>Xalollen cpelbl WKW WUCMbITYyEMbIR
NPOAYKT SIBNISETCS JIerkKosieTy4ynMM, NMUKHOMETP 3anoJIHAT [0 CaMOro HU3KOro KaanmbpoBaHHOro
NeneHns WKanbl,

3anosIHEeHHbI MUWKHOMETP MOoMeWalT B TepMocTaT MpW TeMmnepaType W3MepeHus U
BblAEPXKUBAOT B TeyeHMe 30 MWUH, MOC/ie 4Yero OTCYUTLIBAOT YpPOBEHb MO o06euM LWKanam
KanunnsipHo Tpy6ku. Mpu ucnbitaHun 6onee BA3KUX MPOAYKTOB YpPOBEHb OTCYMTLIBAOT, KOrpna
YPOBHU XNAKOCTU B 06enx KanunnspHbix Tpybkax yCTaHOBSATCS.

MMKHOMETpP BbLIHMMAKT W3 TepMocCTaTa, BbICYLUMBAKOT W BblAEPXXMBAIOT Ha BO3Oyxe, 4ToObI
TeMnepaTypy XWUAKOCTU B MUKHOMETPE MNPUBECTM K TemnepaType OoKpyxXawLlen cpefbl, 3aTeM
B3BELUMBAIOT C MOrpeLwwHocTbo He 6onee £0,0002 r.

16.3.4 Mpw onpedeneHnn NAOTHOCTU JIErKONETYUYMUX XXUOKOCTEN MUKHOMETP U U3MEpSeEMbIi
NPOAYKT oxnaxkgatoT oo temnepaTtypbl 0 °C - 5 °C. Ecam nponcxoauT KOHAEHCauusa Bfaaru, To K
OOHOW U3 KanuanisapHbIX TPyOOK NpucoeanHaT TpybouKy C ocylwinTeneMm, npu 3ToM Ba>kKHO, 4Tobbl B
KanunnapHon Tpybke ObIJI0 KaK MOXHO MeHblUe MCMbITYeEMOro npoayktTa. MuUHMUManbHblE NOTEPU
NIeTYy4YnxX KOMIMOHEHTOB M OMTMMaJibHass CKOPOCTb WCMApPeHUs AOCTUraloTCcs Npu OJINHE MyCTON
kanunnapHon Tpybku 6onee 10 cMm.

17 O6paboTka pe3ynbTaToB USMEpPEHUN
17.1 BbluncneHue nJOTHOCTU He(TU N HepTenpoayKTOB

MAOTHOCTb XUAKNUX MPOAYKTOB p; BbIYMCASIOT Mo dopmyne (7), ecnm TemnepaTypa U3MepeHus
COOTBETCTBYET TemnepaType KainbpoBKM MNUKHOMeTpa (i, =¢). Mpn TemnepaType MW3MepeHus,
OTJINYHOW OT TeMnepaTypbl KaJIMOPOBKYU, MNOTHOCTb BbIYMCASAOT MO hopmyie (8)

(s —wag o ey (7)
(mc _mD) ,

_ (pry — #ag i 1
FE [ {sm2, — pmp ] +C][1_a(zc _‘ft)]’ ®

2 =

rae o, - NNOTHOCTL o6pa3ua npu TeMnepaType NIMEpPEHUs, Kr/M3;
£, - MJOTHOCTb BOAbI MpY TemnepaType KanmbpoBKM NMKHOMeTpa (onpefesieHne BOAHOIo 4mMcna
no [8]), Kr/mM3;



- TeMmnepaTypa Kanmbposkn nukHoMeTpa, °C;

¢y - TemnepaTypa, Npy KOTOPOoKr NpoBoAUTCA n3MepeHue, °C;

#p - Macca NycToro nMKHoOMeTpa Ha Bo3fayxe, r;

#1, - MacCa NMMKHOMeTpa C BOAOW Ha BO34yXe Npu TeMnepaType KaanbpoBkuy, r;
#1 - Macca NMKHOMeTpa ¢ Npobol Ha Bo3ayxe NMpu TeMNepaType N3MEpPEHNS, T;

(7- NONpaBKa Ha B3BEeLUMBaHNE BO34YyXa (I'IpI/IJ'IO)KEHVIe B).

o - KO3(MPMUMEHT 06bEMHOI0 paclUNPEHNs CTEKa, N3 KOTOPOro N3roTOBJIEH NUKHOMeTp, °C-1.

17.2 PacyeT oTHOCUTEJIbHOM NJIOTHOCTHU

OTHOCMTENIbHYIO MJIOTHOCTbL TMOJIyYaloT B pe3ysbTaTe [efieHUss HaWOEHHOro 3HayeHus
NAOTHOCTU 0bpa3ua Ha 3HAYeHMe NJIOTHOCTU BOAbI MPU TOW XXe TeMNepaType onpeaesieHuns.

17.3 NonpaBKa Ha TepMUYecKoe pacluMpeHue cTeksia NTMKHOMeTpa

B pe3ynbTaTbl M3MEPEHWU TMJIOTHOCTW, MOJIyYeHHble MNpU TemnepaType, OT/MYaloLIencs oT
TemnepaTypbl KaaMbpoBKM TMUWKHOMETpa, Heob6xoAMMO BBOAUTbL TOMPAaBKY Ha TepMuUyeckoe
pacluMpeHne cTekna, U3 KOTOPoro U3roTosJieH NMMKHOMETP.

Ecnn koshpuumeHT obbemHoro pacwnmpeHna Ccteksla Hem3BeCTeH, TO NCMNOJIb3YKT 3Ha4YeHNE o =
10-10-6 °C-1.

18 MNokasaTenn TOYHOCTU NMKHOMETPUYECKOro Mmetoaga
18.1 Npepen NnOBTOPAEMOCTHU (CXOAUMOCTD) ~

[Ba pe3ynbTaTa onpeAesieHWn MAOTHOCTM [ABYX YacTen npobbl MNCAbITYEMON >XUAKOCTW,
NOJIy4EHHbIE OAHWMM WCMAOJHUTENEM C WCMNONb30BaHMEM OLHOrO U TOro e obopynoBaHMSA MNpu
OOMNHaKOBbIX YCJ/IOBUAX, MPU3HaT LOCTOBEPHbIMU C LOBEpUTENIbHOW BEPOATHOCTbLIO #=0,95, ecnu
pacxoXXaeHue Mmexay HAMU He npeBblllaeT 3Ha4YeHU, YKa3aHHbIX B Tabauue 6.

Tabnunua 6 - Noka3aTenn TOYHOCTU

OnanasoH n3MepeHuin NJIOTHOCTU, Kr/M3 MNoka3aTesnb TOYHOCTU
ot 777,0 po 892,0 MoBTOpPSAEMOCTD * 0,7
ot 777,0 po 892,0 BocnpoussoammMocTb & 1,0

18.2 Npepnen BOCNPOU3IBOAUMOCTHN 7

[Ba pe3ynbTaTa M3MEPEHUN MNJOTHOCTU OAHOM MPOBbLI NCALITYEMON XUAKOCTWU, MOJIyHYEeHHblEe
pPa3HbIMW NCNOIHUTENAMU B pa3HbiX nabopaTopusax ¢ NCNOSb30BaHUEM pa3snmyHoro obopynosaHus,
MPU3HAOT LOCTOBEPHLIMM C OOBEPUTENLHON BEPOSATHOCTbIO F=0,95, ecinm pacxoXaeHne mexny
HUMW He NpeBbIlaeT 3HAa4YeHNI, YKa3aHHbIX B Tabauue 6.

18.3 lMpepensl ponyckaeMol abCosOTHOW MOrpelHocTN pesysbTaTa WU3MePEeHUN MJI0THOCTU
NCMbITYEMOW XUAKOCTU C JOBEPUTESIbHON BEPOSATHOCTLIO £ =0,95 No HacToAWUM peKoMeHaaLnuam -
He 6onee 1,0 Kr/mM3.

18.4 PacwupeHHass HeonpegeseHHOCTb W3MEPEHUN TMJOTHOCTU WCMABLITYEMON »XUOKOCTU C
Ko3(ppnumeHToM oxBaTa ik = 2 N0 AaHHbIM peKoMeHAauunsam - He bonee 1,0 Kr/m3.



MpumeyvaHne - [na TBepablX He(PTENPOAYKTOB, a TakKXe ANna HedpTu N HedpTenponyKTOoB,
MJOTHOCTb KOTOPbIX BbIXOAMT 3a Npefenbl, NpmBedeHHble B Tabnnuye 6, gaHHbIe 0 XapaKTepucTukax
TOYHOCTU OTCYTCTBYIOT W UX ONpPepensdiT npun aTTecTauum MeTOAMK U3MEPEHUN KOHKPETHbIX
MPOLAYKTOB.

19 Onpep,eneHue NJIOTHOCTH BHGpauHOHHbIM MeTOoaAOM

19.1 OnpegeneHve nNJAOTHOCTU BMOpPALMOHHBIM METOOOM 3aK/l4YaeTCd B UN3MEPEHUAX
MJOTHOCTU HEPTU N HEPTENPOAYKTOB C NOMOLLbIO NabopaToOpHbIX NJIOTHOMEPOB.

Hebonbwoe konnmyectBo npobbl, o6bemom okoso 0,7 mAa, mMoMewawT B OCUUIINPYIOLLYIO I7F-
obpa3Hyto TpybKy M M3MeHeHme 4acToTbl OCUMIALUN, Bbi3bIBAEMOE U3IMEHEHMEM MacChbl TpPybkwu,
NCMONb3YT C y4eTOM KanmbpoBOYHbIX KO3dhhurumeHToB npubopa oasa pacyeta NJAOTHOCTU Npobbl.

20 CpepcTBa M3MepeHuH, BcnoMoraTesibHoe o6opyaoBaHMe U peaKTUBbl
20.1 JlabopaTopHbI NJIOTHOMEP UK LMD POBON aHaIN3aToOpP MJOTHOCTHU.

20.2 ABTOMaTun4ecknii npobooTbopHuk B cootBeTcTBUm ¢ NOCT 2517.
20.3 Py4Hon npobooTbopHMK B cooTBeTCTBUM ¢ TOCT 2517.

20.4 TepMoCTaT XUAKOCTHbIN AN NpeaBapuTesibHOro TepMOCTaTUPOBaHUA UCMbITyeMOon Npobbl
XNOKOCTN, NOAAEPKUBAOLWMNA 3aaHHYO TeMnepaTypy C NorpewHocTbio He 6onee £0,05 °C.

20.5 Wnpuvubl C HAKOHEYHUKOM, EMKOCTbIO 1 nnau 2 M.

20.6 N'enTaH no FOCT 25828 gns NpoMbIBKN OCUMANNPYIOLWLEN 77 -06pa3Hon Tpybkn aHann3aTopa
NJIOTHOCTW.

20.7 OnctunnmposaHHasa Boaa no NOCT 6709.

20.8 XpomoBasa cMmecb (60 r pByxpomoBokuciaoro kKasama no [OCT 2652, 0,1 pgm3
ONCTUINPOBAHHOM BOAbI U 1 AM3 CEPHOW KUCJIOThI, X.4. uaun 4.4.a rno FOCT 4204); aueTtoH no FOCT
2603; Hedpackl no MTOCT 8505.

MpruMeYvaHne - Bce Tunbl NPUMEHSIEMbIX LMGPOBLIX aHaJIM3aTOPOB MJAOTHOCTM AOJ/KHbI BbIThb
CepTUULNPOBaAHbI U UMEeTb CBUAETENIbCTBA O NMOBEPKE.

LindpoBon aHanmsaTop TMJOTHOCTM (MJIOTHOMEP) MOXET MNOoKa3biBaTb CUCTEMATUYECKYIO
MOrpeLwHoCcTb A0 1 Kr/M3 un3s-3a BANAHNA BA3KOCTU. YTOObLI CBECTUN BANAHUE BA3KOCTU K MUHUMYMY,

HeobxoaAMMO Npu KananbpoBke aHasM3aTopa MJIOTHOCTU MUCMNOJIb30BaTb CcepTuduumpoBaHHble 'CO,
BA3KOCTb M XMMUYecKas npupoda KOTOPbIX aHasiorM4yHa BA3KOCTM U XUMUYECKON npupoge
NCMbITyeMomn npobbl.

Mpy n3MepeHun MAOTHOCTM MNpob >XMAKOCTM MNpu 3afaHHOW TemnepaType W3IMepUTesbHOWN
TPYOKM HMXKE TOYKN POChl OKPY>KatoLLEero Bo3ayxa MOryT BO3HMKATb MOrPELIHOCTU N3MepPeHnin n3-3a
OCa)kAeHWsi KOHAEeHCaTa Ha MNOBEPXHOCTU W3MepPUTeNbHOW TpyObku. Mo3TOMy Takme unsMepeHus
HeobxoAMMO MPOBOANTL B MOMELLEHUN C HU3KOW OTHOCUTENLHOM BIaXKHOCTbIO (MeHee 40%).

21 NMoprotoBKa K BbIMOJIHEHUIO U3MEPEHUN

21.1 MNpoby HedTn M HedpTenpoaykToB oTbMpaoT no NOCT 2517 m FOCT P 52659. YT1obbl
romMoreHnsnpoBaTb Mpoby ucnbiTyemoro obpasua XWAKOCTW, OHa AoJhKHa ObiTb nepemellaHa.
MNepemelurBaHe [OMyCKaeTCca MPOBOAUTL MO METOAMKE, N3N0XKEeHHON B [9].

MNepemelwivBaHne npobbl HedTenpoAyKTa B OTKPbLITOM cCoCyde MOXeT MpuUBecCTU K noTtepe



Nnerknux pakuuin, Mo3ToMy nepemellBaHMe npobbl MNPOBOAST B 3aKPbLITOM cocyde npu
TemMnepaType OKpy>KatoLero Bo3ayxa.

21.2 KannbpoBKy aHanu3saTopa NJOTHOCTM MPOBOAAT NMpW TemnepaType N3MepeHus niaoTHOCTU
NCMbITyeMoi Npobbl XXNUAKOCTN B COOTBETCTBUM C PYKOBOLACTBOM MO 3KCMJyaTauuu.

21.3 KanmbpoBKy aHa/amM3aTopa MJIOTHOCTM MPOBOAAT rMeped HadanoMm paboTel mam npwu
N3MEHEHUN TeMmnepaTypbl W3MepeHus. [py NpoBefeHUMN TEeKYWMUX WU3MepeHUn Kanmbposky
aHasmM3aTopa NPOBOAAT eXxeHenenbHo nnu 6osee 4YacTo B Cydae naMmepeHunn Npob colpon HedpTK.

21.4 Mpu nepBOHayaNbHON KannbpoBke wuAM KanubpoBKe, BLIMOJHAEMON MOC/AE W3MEHEHUS
TemnepaTypbl WUCMAbITAHUSA, MOCTOSHHbIE KanMOpPOBKM B 3aBUCUMOCTU OT Mepuoja OCLUAAALUN
TpyOKKM, 3aN0NHEHHOWN CEPTUDPNLNPOBAHHBLIM CTaHAAPTHLIM 06pa3L,0oM NIOTHOCTU, N3MEHSAIOT.

21.5 BeogsaT okosno 0,7 mAa cTaHdapTHoOro obpasua NAOTHOCTM B OCLUINMPYIOLLYIO [7-06pa3Hyto
TpybKy aHanmM3aTopa, UCNONb3ys noaxoadwmn wnpuy. Cnepat 3a TeM, 4Tobbl Tpybka aHanm3aTopa
NAOTHOCTU BblNla MOMHOCTBIO 3anosiHeHa XUAKOCTbIo. Obpa3el, NNOTHOCTN He AO0J/DKEH coaepaTb
haxke HebOo/bLLIOro KoM4eCcTBa BO3AYLUHbIX UK Fa30BbIX NYy3bIpbKOB. [1oC/e ycTaHOBIeHMS B nNpobe
TemMnepaTypbl U3IMEPEHMA 3anNnCbiBalOT NoKa3aHWA aHaausaTopa. Ecan oTKIoOHeHUs cpaBHUBaEMbIX
3HAYeHUN aTTeCTOBAHHOrO 3HAa4YeHUs TMJIOTHOCTM W [MOKa3aHMN aHanusaTopa MJO0THOCTM He
npesbiwatoT +0,1 kr/m3 (0,0001 r/cm3), namepeHnsa MoryT BbiTb NMPOAOJSIKEHBI NOC/E BbICYLLUNBAHUS

N3MEepPUTENLHOWN KIOBETHI.

21.6 Ecnm mosiydeHHble 3HA4YeHUs MNJOTHOCTU oTamyYatoTca bonee yem Ha =0,1 kr/m3 (0,0001
r/cM3) OT COOTBETCTBYWOLLUMX aTTECTOBaHHbIX 3Ha4YeHUN CepTUPULMPOBAHHOIO CTaHOAPTHOrO

obpas3ua, NpoBOAAT NPOMbIBaHWE, BbICYLUNBAHNE KIOBETbI U 3aM0JIHEHNE CYXUM BO3OYXOM U CBEXEN
nopunen asakabl LUCTUNIMPOBAHHOW Aera3npoBaHHON BOAbI.

21.7 Ecnm NOBTOPHO MOJIy4YeHHble 3HAYeHMSA MJIOTHOCTU BCE eulle oT/mnyatoTca bonee 4yem Ha
+0,1 kr/m3 (0,0001 r/cM3) OT COOTBETCTBYHOLWMNX aTTECTOBAHHbLIX 3HAYEHNI, MPOBOAAT MOBTOPHYIO

KanmbpoBKy npnbopa B COOTBETCTBUM C PYKOBOACTBOM MO 3KCMyaTauuu.

22 BbinoJsIHEHMEe U3MepeHun

22.1 BeogoAaT okosio 0,7 Ma mcnbiTyemon Npobbl HEPTU M HEDTENMPOAYKTOB B HYUCTYIO N CYyXYlO
TPpybKy uUMPPOBOro aHaaMsaTopa MAOTHOCTM C MOMOLLLIO WMApULa C HaKOHeYHUKoMm. Ons npob
XNAKOCTUN, CKJIOHHbBIX K MOTepe nerknx gpakumm, npoby HanmeatloT B WINPUL, @ He BCaCbIBalOT.

22.2 BkovaloT ocBelleHWe Tpybku u ybexkaalTcs, 4To Tpybka 3anofiHeHa MOJIHOCTbIO U
ny3blpbKK BO34yXa W rasa B aHanusvpyemoi npobe oTCyTCTBYIOT. B MpoTUBHOM ciyvyae npoBoaAT
3anoJiHeHne Tpybkn nosTopHO. OcBelleHne TPpyObKM BbIKOYAOT, YTOObl He MPOU30LLIO U3MEHEeHNe
TemnepaTypbl U3MepeHus.

22.3 [Ona Henpo3payHbix Npob HedTU M HedTenpoaoyKTOB Haanyme Mny3blpbKOB BO3AyXa B
Tpybke undppoBOro aHanmsaTopa MoOXeT ObiTb 0OHapy)XeHo Mno HecTabunbHOCTU 3HavYeHun
NJOTHOCTU Ha gucrsiee LMPOBOro aHaam3aTopa NJIOTHOCTN.

Ecnn B TeYyeHMe HeCKOJIbKMX MUWHYT HabnogaeTcs UW3MeHeHue 3HAa4YeHUn MNJIOTHOCTH,
npeBbllLatollee 2 eAVHULILI B MOCAeaHen 3Havalleln uudgpe, To 3anoiHeHne Tpybku NoBTOPSIOT.

MNpumedaHne - [Mpy M3MEPEHUN BSZKON XUAKOCTU CTabunbHble pe3ynbTaTbl MOryT ObiTb
noJly4eHbl U B NPUCYTCTBMW MNy3bIPbKOB BO3AyXa UK rasa. OCTOPO)KHOEe BBEAEHUE CBEXEWN MopLum
NCcnbiITyemMon Npobbl HEPTU U HEe(TENPOLYKTOB YAacTO MO3BOJISIET 0OHAPYXUTb My3bIpbKK BO3AyXa
nnun rasa. T.K. HaAn4Yne NysblpbKOB BO3AYyXa WIN rasa B UCMbITyeMon npobe }XMAKOCTU yMeHbLuaeT
nokasaHue NI0THOCTU, To HabnogaemMoe yBesmyeHne NA0THOCTU XXUOKOCTU NpU BBEAEHWN CBEXEN
nopumn McnbiTyeMoi npobbl No3BOJSIIET CAeNaTb BbiBOA O HaJIMYMM My3bipbKOB BO3A4yXa WM rasa
npu npeablayLeM 3arnosIHeHUN ocumnanpyowen Tpyoku.

22.4 Tpoba MoXeT paccnamBaTbCa B n3MepuTesnbHOW Tpybke B npouecce nsMepeHuin, nosTomy
BpeMs HaxoXXAeHns Npobbl B usmeputensHom Tpybke He [OSKHO BbiTb MPOOOJIKUTENbHBLIM. B 3TOM
c/lyd4ae pekoMeHayeTcs npefBapuTenbHOe TepMoCcTaTUpoBaHMe nNpobbl HedpTM U HePTENPOAYKTOB



npu TeMnepaType N3MepeHus.
22.5 YcTaHaBMBalOT 3aflaHHY0 TeMnepaTypy.

22.6 locne TOro Kak Ha Jaucnnee UUDPOBOro aHasamMsaTopa MJAOTHOCTU YCTaHOBUIIUCH
cTabunbHble (80 4-X 3HaYalMX UUMP) 3HAYEHMS MIOTHOCTM MpPobbl HeTU U HedPTEenpoayKTOB,
3anunCbIBalOT pe3yJsibTaTbl U3MEPEHU B MPOTOKOJI.

22.7 OcBoboxnatoT TpybKy OT npobbl, O4YMLLAT W BbLICYLINBAOT €€ B COOTBETCTBUU C
PYKOBOZCTBOM MO 3KCMJlyaTauum LMGPOBOro aHaan3saTopa naoTHOCTML.

MpumedaHue - O4ncTKa ocumanmpytolen i7-obpasHon Tpybkn nocne namepeHun npob Taxenon

Hed TV 3aTpyOoHUTENbHA, NO3TOMY MOCAE TakKUX U3IMEPEHUIN PEKOMEHAYETCSA NPOMbIBKa ee TEernJon
XPOMOBOW CMeCbio U KaanbpoBKa aHaM3aTopa MNJIOTHOCTU.

22.8 Onepauunun no 22.1-22.4 NoBTOPSAOT, MCNOJb3YS 2-10 YacTb 0ToBpaHHOM Npobbl.

22.9 MNOTHOCTb HEPTU N HEDPTEMPOAYKTOB MOXET ObITb M3MepeHa Npu TeMnepaType npobbl B
ananasoHe 0 °C - 70 °C n npwu gasneHun 0-100 klla.

22.10 Ha pgucnnen umdpoBbIX aHaM3aTOPOB MJIOTHOCTU BbIBOAATCA cCjefylouwme [aHHble:
NAOTHOCTb, OTHOCUTENbHAasA MJOTHOCTb, MJOTHOCTL B rpagycax APl, nnoTHocTb 6e3 nonpaBKu Ha
BSA3KOCTb, 418 Npobbl HEMTN U HEDTENPOOYKTOB, MMELWMX BA3ZKOCTb MeHee 700 Mla-c, yaenbHbIN
Bec, TemnepaTtypa, °C n °F.

22.11 MNoka3aHus UNGPOBbLIX aHaN3aTOPOB MJIOTHOCTM MOTyT 6bITb MPUBELEHbI K TEMMNEpaType
N OaBNEHUI0 HedpTU N HedTenpoAykKToB B npeobpa3oBaTene MAOTHOCTM UM B npeobpasoBaTesne
pacxofa Npu NPOBEAEHUN YHETHbIX onepauuni.

MpuMmeyaHue - T[pu BbINOJHEHUM W3MEPEHUIA Ha MOOENM aHajnmsaTopa MJIOTHOCTU C
aBTOMaTU4yecKon nogayvyen npobol HehTU N HepTenpoaykToB Heobxoammo cobnopatb TpeboBaHus,
N3N10)XKEeHHble B PYKOBOACTBE MO 3KCMJyaTaunm LndpoBoro aHaamsaTopa NA0THOCTN.

23 ObpaboTKka pe3ysnbTaToOB U3MEpPEeHU#n

23.1 Pe3ynbTaTbl U3MEPEHUI MJIOTHOCTY NPO6bl CYNTLIBAOT C AUCMIES LMEPPOBOro aHaM3aTopa
MJOTHOCTH.

23.2 BblHucnaT cpefHeapudMeTnyeckoe 3HavyeHne pesysibTaToB M3MepeHUn MNAOTHOCTWU ANA
ABYyX YacTten npobbl.

23.3 3a pe3ynbTaT U3MepeHUsa MNJIoTHOCTN NPUHUMAIOT 3HaYeHUe, BblYMCNEeHHOoe corsacHo 23.2.
3anncb N OKpyriaeHne Yyncen NpPoBOAAT 00 YeTbipex 3Havalmx umdp.

24 OcdopmMmneHme pe3ynbTaToOB USMEPEHUN

Pe3ynbTaTbl U3MEPEHUN NAOTHOCTU HeTU U HePTENPOAYKTOB OPOPMAAIOT 3aNnUCbio B XXypHane
B C/legylowem snage

o, Kr/M3; +5, Kr/m3; p=0,95,
roe © - pesyfibTaT n3aMepeHus NJIOTHOCTU HedPTU N HepTeNpPoayKTOB;

&- rpaHuLbl abCoMOTHON MOrpeLlHOCTU NpX NO0BEPUTESIbHOM BepossTHOCTU £ =0,95 n3MepeHuns
MJOTHOCTU HETU N HEPTENPOAYKTOB B COOTBETCTBUM C 25.3.



25 MNoka3aTenu TO4YHOCTU BUOpauUuMOHHOro MeToaa
25.1 NMpepen noBTOpAEMOCTHU (CXOAUMOCTD)

[Ba pe3ynbTaTa onpeaesieHWA MAOTHOCTU ABYX 4acTen npobbl MNCALITYEMON >XUAKOCTW,
NOJIy4E€HHbIE OAHWMM WCMAOJHUTENEM C WCMNO/b30BaHWMEM OLHOrO M TOro e obopynoBaHWUS MNpwu
OOMHaKOBbIX YCJ/IOBUAX, MPU3HaT LOCTOBEPHbIMU C LOBEepUTENIbHOW BEPOATHOCTbLIO #=0,95, ecnu
pacxoXXAeHne Mexxay HMMU He MpeBbllaeT 3HAaYeHUN, yKa3aHHbIX B Tabnnue 7 B COOTBETCTBUMN C
[10], [11].

Tabnunua 7 - CxooMMoCTb

HavmeHoBaHWe nMpoaykTa Onana3oH NAOTHOCTU, KI/M3 MNpenen noBTOPSAEMOCTN *
CBeT/NbIN HEPTENPOAYKT 680-970 0,1
He®Tb, TEMHbIN HEDPTENPOAYKT 750-950 0,00105- y*

* ¥ - 3Ha4YeHue NNOTHOCTU, KII/M 32,

25.2 NMpepen BOCNPOU3IBOAUMOCTH 7

[lBa pe3ynbTaTa U3MEPEHUN MJIOTHOCTU OAHOM MPOBbLI NCALITYEMON »XUAKOCTWU, MOJIyHYEHHbIE
pPa3HbIMW NCMOJIHUTENSAMU B pa3Hbix JabopaTopusax C NCNOJSIb30BaHUEM pa3sinyHoro obopynoBaHus,
MPU3HaloT OOCTOBEPHbLIMM C OOBEPUTENbHON BeEPOSATHOCTbIO F=0,95, ecnn pacxoXxaeHne mexny
HUMWN He NpeBbILLAeT 3Ha4YeHWUI’, YKa3aHHbIX B Tabnuue 8 [10], [11].

Tabnuua 8 - BocnponseBognMocCTb

HanmeHoBaHMe npoaykTa OnanasoH NNOTHOCTU, KI/M 3 Mpenen Bocnpon3BoANMOCTU R
CBeTNbIN HEPTENPOAYKT 680-970 0,5
He®Tb, TEMHbIN HEDPTENPOAYKT 700-950 2,9-3,8

25.3 lMpepnenbl gonyckaemon abCcosOTHOM MOrpewHoCT C AOBEPUTENLHON BEPOATHOCTbLIO F =
0,95 pe3ysbTaTa U3MEPEHUN MJIOTHOCTU CBET/IbIX HEPTENPOAYKTOB MO HACTOSALLEN PEKOMEHAALUNN -
He bonee 0,6 kKr/M3 B cooTBeTCcTBMM C [10].

25.4 Mpepnenbl Oonyckaemon abconoTHOW MOrpPeLHOCTU pe3yfibTaTa U3MepeHuid MJI0THOCTU
HEeTN N TEMHbIX HE(TENPOAYKTOB HE YCTAHOBJ/IEHbI N MX OMpefenstoT Npu aTTecTaunun MeToamk
N3MEPEHNIA KOHKPETHLIX NMPOAYKTOB.

MpunoxeHue A
(obaA3aTenbHoOE)

MeTOAMKa OLEeHKM NorpewHoOCT 1 BbilYUCJiIeHUAa HeonpenesieHHOCTH u3Mepe|-|m7| MJIOTHOCTH
HecdTHM apeoMeTpOM

A.l 2KcnepmMeHTaslbHOE OUEHMBaAHMWE XapaKTEPUCTUK MOrpewHocTn (HeonpeneneHHoCTn)
N3MepeHnsa MNJOTHOCTU HedTU M HedpTenpoAyKTOB apeoMeTpOM OCHOBAHO Ha MNpPOBEAEHUN cepun
N3MepeHnin NJOTHOCTN HedTn apeomMeTpoM (10-12 mM3MepeHuin), BbIMOJIHEHHbLIX B COOTBETCTBUMU C
TpeboBaHMAMM HACTOALLNX pPeKoMeHAauunmn, U CpaBHEHUN MOJTyYEHHbIX Pe3ybTaToOB M3MepeHUn ¢
cooTBeTCTBYOWLMMN  MPUHATBIMKA  OMNOPHbLIMW  3HaAYEHUAMMN. B kayecTBe OrNnopHOro 3Ha4deHun4d
NMPUHUMAIOT pe3ynbTaT M3MEepPeHUs MJOTHOCTM 3TaJIOHHbIM CPenCTBOM W3MEPEHUs MI0THOCTU
(pabo4yme >3TanoHbl NAOTHOCTM C norpewHocTbto He 6onee 0,2 Kr/M3: NUKHOMETpUYecKas

YCTaHOBKa, 3TaJIOHHbLIN MA0THOMEP), MO3BOMAIOLWUM NPOBOAMTL OTOHOP M mM3MepeHue npobbl 6es
rnoTepu Nerknx ppakunm HedTun.

Mpn oueHkKe noOrpewHoOCTn no obbeanHeHHON rlpo6e B KayecCcTBe OlMOopHOro 3Ha4deHus



MPUHMMAIOT CpefHee 3HavYeHne NJIOTHOCTK 3a BpeMsa oTbopa obbegnHeHHOW Npobbl MO MoKa3aHUAM
3TaJIOHHOr0 CpeAcTBa C YKasaHWEM CpefHMX 3HAYeHU TemnepaTypbl U AaBseHus. [Be 4YacTu
Nnpobbl ONs N3MepeHns NJIOTHOCTN apeoMeTpoM bepyT U3 aBToOMaTU4YecKoro npobooTbopHUKa.

A.2 Tlpn oOuUEeHMBaAHUN XapaKTEPUCTUK MOrpewwHoCcTn (HeonpeneneHHoCcTu) unCcxoaatT w3
NPeanosioXXeHns, 4YTOo BblbOpKa MNOJIYyYEHHbIX 3KCNEPUMEHTalsIbHbIX AaHHbIX MNOAYMHSAETCSA
HOpMaJZIbHOMY pacnpefesieHno, a XapakKTepUCTUKU TMOrpewHocTn onpenensioT ¢ 95%-Honm
0O0BEpUTENIbHON BEPOATHOCTbLIO. Pe3ynbTaTbl M3MepeHns NAOTHOCTU UCCNeayloT Ha OAHOPOAHOCTD,
T.€. Ha OTCYTCTBME NMpoMaxoB (rpybbix morpewHocTen). ObHapy>XeHHble MPOMaxu UCKKYatoT.

Mo pe3ynbTaTaM 3KCNepUMeHTasIbHbIX UCCIeA0BaHUI ONpenensoT cnenylme cocTaBasowme
MorpewHocTn (HeonpeaeneHHOCTN) N3MEPEHNN MAOTHOCTU HEPTU apeoMeTPOM:

- NCKJOYaeMyl CUCTEMATUYECKYH MOrpelHoCTb, OOYyC/IOBJIEHHYD WCNapeHUEM JIerkux
dpakumn npu otbope n aHannse nNpobol;

- DOBEPUTESbHbIE FPaHMNLIbI MOrpPeLHOCT n3mepeHnn cornacHo FOCT 8.207, FOCT P UCO 5725-
6 (pacwupeHHyo HeonpeneseHHOCTb U3MEePEHUI COrIaCHO MeXXroCy4apCTBEHHbIM peKoMeHaaumnam
[12]).

A.3 TlpoBepeHMe 3KCNEepuUMEeHTaJIbHbIX MUCC/AeAOBaHUA MNO OULEeHKe MNOorpeLHoCcTHn
(HeonpepeneHHOCTH)

A.3.1 N3mepeHmne NAOTHOCTU NpPU MPOBEAEHUN SKCNEPUMEHTA/IbHbLIX UCC/IEA0BAaHMUN MO OLEHKe
MorpeLHoOCTN (HeonpeaeneHHOCTN) BKAOYaeT B cebsa cnegytowme sTanbl:

- OQHOBPEMEHHbIN 0TOOP To4YeyHbIXx Npob Ha ogHOoM npobooTbopHOM y3ne BUK gna namepenuns
MNJOTHOCTU apPEeOMEeTPOM U 3TaJIOHHLIM CpencTBOM, oT6op MNpobd MpPoBOOUTCA B COOTBETCTBUM C
TpeboBaHuamn [OCT 2517. Bo Bpems oTbopa npobbl He [0MKHO ObiTb TEXHONOrMYEeCKUX
NepeKIIoYeHNN N U3MEHEHUI peXMMa MepeKayku, BAUAIOLLNX Ha MOKasaTenn KayecTBa HedTu B
To4yke oTbopa;

- U3MEepeHMne NJOTHOCTU 3TaNIOHHbLIM CPEACTBOM [BbINONMHAT NPeACTaBUTENN FOCY AapCTBEHHbIX
Hay4YHbIX MeTposiormyeckmx ueHTpoB (FHMLU) wnan opraHmsauun, akKpegouTOBaHHbLIX Ha MpaBo
npoBefeHUs aTTecTaumm MeToauk wusMepeHun (MBW)] mn npoBedeHve p[OByxX MNapasusiesibHbIX
onpeneneHuin NAOTHOCTU apeoMeTPOM [BbINOJIHAIOT WTaTHble onepaTopsbl (nabopaHTbl)];

- BblYMC/IEHME pe3ysibTaTa WU3MEepPeHUn MNJOTHOCTU apeoMeTpoM: npueepeHue Habnogaembix
3HaYeHUN [ByX MapasfiesibHbiX ONpeaeseHUn MAOTHOCTU apeoMEeTpPOM K YCNOBUSAM WN3MEPEHUS
MAOTHOCTU 3TaJIOHHbIM CcpeacTBoM Mo ¢opmyne (A.l) wam no AOKYyMeHTy [1], Bbl4MCneHue
pesysnbTaTa W3MEPEHUN KakK cpefHeapuMeTUyeckoro AByX MNpuBELEHHbIX 3Ha4dYeHun. Ecnum
pPa3HOCTb MexAy MNpUBEAEHHbIMU 3HaYeHUAMW ABYX MapasisiesibHbIX onpeaeneHnin MnJAOTHOCTW
apeomeTpoM npes.biwaeT 0,6 Kr/M3, TO U3MepeHne aHHYIMpyeTCS.

A.3.2 O6paboTKka pe3ynbTaTOB W3MEPEHUN 3SKCMEepUMEHTasbHbIX WCCAeAOBaHWA MO OLEHKe
NOrpeLlHoOCcT (HeonpeaeneHHOCTN) BKJOYaeT B ceba cneayolime sTanbl:

- pacC4NTbIBAlOT pPa3HOCTU pPe3yNbTaToB |/|3MepeH|/||7| MIOTHOCTU HepTU apeoMeTpoM WU
aTTeCcToBaHHbIM MeTOAO0M A, MO dopmyne

B = pi ~ Oois (A.1)

roe p; - Pe3ysbTaT {-ro U3mMepeHns NIOTHOCTN apeoMeTpPOM, Kr/M3;
O4i- 1-0€ OMOPHOE 3Ha4vyeHune, Kr/ms3;

- BBIYMNCAAIOT CpefHeapndMeTnYeckoe 3HaveHne pa3HocTen A no opmyne

A=A, (A.2)

x| o=
v

._.
1l
o

rae = - YACNO pe3ysibTaToB U3MepeHUNi;
- BbIYUCSIAOT CpeagHeKBagpaTUYeCcKoe OTKJIOHEeHMe 5 no dopmyne



- nccnepyloT pan 3HAYeHUM A; Ha HaJW4due npomaxos Mo kpuTeputo pabbca. TecTuposaHme
HA4YMHAIT CO 3Ha4YeHUs, HanboJsiee OTAMYAOLLIEroCs OT CpeAHEero 3Ha4YeHus psaaa.

BbiumcnaoT ctatuctuky Npabbca 77, no dhopmyne
U - ‘%‘ (A.4)

CpaBHMBaIOT MOJly4eHHOE 3Ha4YeHUs 7f; C KPUTUYECKNM 3HavYeHneM j 13 Tabnuupl A.1.

Tabnuua A.1 - Kputudeckune 3HavyeHus anga kputepmsa Mpabbca (FTOCT P MCO 5725-2)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

1,715|1,887(2,020|2,126(2,215|2,290|2,355(2,412|2,462(2,507|2,549|2,585|2,620|2,651(2,681|2,709

Ecnn i >k, TO pe3ynbTaT UCKJOYalOT U3 BbI60pKI/I Kak npomax. llocne uckaoyeHnsa npomaxa
pacCyHNTbIBAOT 3HA4YeHuUs A W 5 OCTaBLIErocsa psna 3Haqu|/||7|;&,i n TECTUPYIOT cCnepywllee

nogo3puTenbHoe 3HadeHue. Mpoueaypy NOBTOPSAOT [0 UCKIIOYEHUS BCeX BbIBPOCOB. Kaxkabllii pas,
nocse UCKJIlDYeHUa o4epeaHOro NpoMaxa pacCYMTbiBalOT HOBblE 3HAYEHUS 7 U & [ANs OCTaBLUErocs

pAOA 3HAYEHUN 4 ;

- onpenensAlT CUCTeMAaTUYeCKyl MOrpewHoCcTb no dopmyne 4, =4, rae 7 paccintaHo Mo
opmyne (A.2) oA OCTaBLUErocs pafa 3HaYeHUN A, NOC/Ie UCKJTIYEHNA BCEX NMPOMaXoB;

. &5
- OUeHMBaT 3HAYNMOCTb CUCTEMaTUNYHECKON MOrpewHOCTn: ecsin |ﬂc|i T, TO CUcteMaTunyeckas
) 2

norpewHoOCTb HeE3HaAa4YNTE N IbHa N €€ NMPUHUMalOT paBHOVI HY o,

roe ¢ - KoapuumeHT CTbloleHTa NpuU [OBEpPUTENbHOW BeposATHOCTU F£=0,95, § paccymTaHo Mo
copmyne (A.3) 4N OCTaBLUEroca psfa 3HaYeHWU A; Nocsie NCKI0YEHNS BCeX NPOMaxoB.

- PaCCHNTbIBAOT CYMMY HENCKJTIOYEHHbIX CUCTEMATUYECKUX I'IOFpeLIJHOCTeIZ Z@ no copmyne

Se =2+ My + (@A) (A.5)

roe & - cpeaHeapudMeTnyeckoe pesysibTaToB N3MEPEHUN MJIOTHOCTY apeoMEeTPOM, NPUBEAEHHbIX K
YCNOBUSIM U3MEPEHUI MJIOTHOCTM HE TN aTTECTOBAHHbLIM METOIOM, KI/M3;

Ay, Agp, Ay - MOrPELHOCTY 3TaJIOHHOro CPeiCTBa, apeoMeTpa, TepMOMETPa;
- kKoahpuumeHT 06BLEMHOro paclMpeHnsa XngkocTu, 1/rpag;

- paccYMTbLIBAOT LOBEPUTESIbHbBIE FPAaHULLbI MOFPELIHOCTU N3MEPEHUIN A, KI/M3, Mo chopMyie

_eS5+11Ze 25 o 3%,
ey [?“ 2T (A6)"

L 20
3

* donMyna COOTBETCTBYET opuUrnHany. - MpumeyaHve n3rotoBmTesns 6asbl 4aHHbIX.




roe § paccyuTaHo no gopmyne (A.3) A4Ns OCTaBLUIErocs pafa 3HAYeHUN A, NoCsie UCKIIDYEHNS BCEX

NnpoMaxoB. 3anucb N OKpyrjeHme 3HayYeHUs O0BEepUTEesIbHbIX FPaHUL, MOrpewHoCcTU NPoBOAAT A0
nepBOro 3Haka nocJe 3anaTon;
- OLL@HNBAIOT CTaHAAPTHbIE HEoNMpeAeNIeHHOCTM Mo TUNy 4 (uy ) W no Tuny B (ug) Mo popmynam,

COOTBETCTBEHHO:

HA =S; (A7)
un E_g (A.8)

- OLLEHUBAIOT paCLUMPEHHYI0 HEOMNPeaeneHHOCTb i, *, Kr/M3, no hopmyne

o, = 2«.}:&% +ud (A.9)*

* dopMyJsia 1 0603HAYEHNE K HEW COOTBETCTBYIOT OpUTrMHay. - MNpumedaHne nsrotosntens 6asbi
OaHHbIX.

3HayeHne [O0BEepUTEsIbHbIX FPaHUL, MOrpeLlHOCTM pe3ysibTaTa M3MepeHuin WAn paclinpeHHOon
HeomnpeneneHHOCTN pe3ysibTaTa W3MepPeHWi MAOTHOCTU HedTU N HedTENPOAYKTOB HE [0JIKHO
npeBbllaTb HOPMUPOBAHHOMO B pa3aesie 12 HaCTOAWMX PEKOMEHAALNA.

A.4 OdopMneHue pe3ynbTaTOB OLLEHKU NOrPeLuHOCTH

A.4.1 Pe3ynbTaTbl WCC/AEOOBaHMM MO oOLUEHKe norpewHoctTn MBW odopmnsioT B Buie
TEXHWYECKOro OT4YeTa WAM NpPOTOKOJa, KOTOpPbIA MNOAMUCBLIBAOT JiMUa, YYacCTBOBaBWME B
nccnenoBaHmax. Kpome Toro, TeXHUYeCKUMn OTHeT noAnucbiBaeT PYKOBOAUTENb OpraHusaumu,
MpoBOAUBLLEN NCCIef0BaHNA.

A.4.2 THML, y4acTBOBaBWUA B WCC/AEAOBaHUAX, pacCMaTpuMBaeT TEXHUYECKMN OTYeT
(NpoToOKON), yTBEP)XOAeT ero 1 BblAaeT CBUAETENLCTBO O METPOJSIOrMYeCKon aTTecTauum cornacHo
FOCT P 8.563.

A.5 NMpuMep pacuyeTa NOrpeLHOCT U HeonpeaeseHHOCTU U3MepPeHUN NJIOTHOCTU HedTH
M HepTenpPoayKTOB apeoMeTPoM

Pe3ynbTaTbl U3MEPEHUA MAOTHOCTU HedTU N HeddTENPOaYyKTOB apeoMeTpPoM B sabopaTopumn u
KOMMJIEKTOM HarnopHbIX MMKHOMETPOB Ha TpybonpoBoae NpeacTasBfieHsbl B Tabnuue A.2.

Tabnunua A.2
Homep DasneHuve |TemnepaTypa MNoTHOCTL MNOTHOCTL, U3MepeHHas
nsMepeHus | £, MMa ¢, °C n3MepeHHas apeomeTpoM B slabopaTopun
MUKHOMETPOM 1 4p4,
Kr/m3
MnoTHOCTL Pa3HoCTb,
npueeneHHas o, Kr/m3
Kr/m3

1 0,38 30,0 848,73 849,69 0,96

2 0,38 32,9 847,20 848,02 0,82

3 0,38 32,1 848,22 849,28 1,06

4 0,38 32,9 847,40 848,34 0,94

5 0,34 33,3 847,16 848,24 1,08

6 0,38 30,0 848,73 849,68 0,95

7 0,38 32,9 847,20 848,22 1,02

8 0,38 32,1 848,22 849,17 0,95

9 0,38 32,9 847,40 848,42 1,02




10 0,34 33,3 847,20 848,37 1,17
11 0,38 30,0 848,73 849,72 0,99
12 0,38 32,9 847,40 848,36 0,96
13 0,34 33,3 847,16 848,30 1,14
14 0,38 32,9 847,40 848,41 1,01
15 0,34 33,3 847,20 848,07 0,87

- BbIYUCNAIOT cpefHeapudMeTnYeckoe 3Ha4YeHne A pasHocTen A, no gopmyne (A.2)
#=1,00 Kr/m3;

- BbIYUCIAIOT CpegHeKBaapaTU4eckoe OTKJIOHeHne 5 no copmyne (A.3)
5=0,10 Kr/m3;

- UCCNedyloT pAnd 3HAaYeHWUn A; Ha Haamyne npomaxoB Mo Kputepuio Mpabbca. TecTupoBaHue
Ha4YMHaloT CO 3Ha4YeHns, Hanbosiee oTAMYatOLWErocs OT CpefHero 3Ha4eHns paga, T.e. CO 3Ha4YeHuns
A4 =1,17 Kr/M3,

BbluncnatoT ctatuctuky Fpabbeca 77 no bopmyne (A.4)

UIU = 1,7

CpaBHMBAIOT NOJlyYeHHOE 3HayeHune Lfj; C KPUTUYECKMM 3HaYeHueMm i u3 Tabnvubl A.1l; ansa = =
15 KpuTryeckoe 3HayeHue ; = 2,549 6onblue, YeM Liy;, clefloBaTesIbHO, MPOMaxoB HeT;

- onpeaensAlT CUCTeMaTUYeCKylo MOrpewHocTb Nno dopmyne A =4, rhe A PacCinTaHo no
opmyne (A.2) onsa ocTaBlerocs pafga 3HAYEHUN 4, MOCSIe UCK/IIOYEHUSA BCEX MPOMaxoB. Tak Kak
npoMaxu BbiiBJieHbl He 6bian, To &, =1,00 Kr/mM3;

- OLLeHUBAOT 3HAYMMOCTb CUCTEMATMNYECKON norpewHoCcTn:

£y 214010 o
T.K. |ﬂc|>T=T=O,06 Kr/M3, TO cucTemMaTu4eckas NOrpeliHoCTb ABNAETCSH 3HaYMMOW U
n

npuHuMaeTca pasHon 1,00 kKr/m3;

- paccYMUTbLIBAIOT CYMMY HEUCKIOYEHHbIX CUCTEMATUYECKMX MOrpelHocTen X Mo dopmyne
(A.5):

S = +/0,2% +0,52 +(848,7 0,0008 0,2)2 =0,56 K[/M3;

- paccYMTbLIBAOT [OBEepUTENbHblIE FPaHWLbl MOrPeLHOCTN U3MepeHunn 4 (Kr/m3) no dopmyne

(A.6)
214-010+11-056 [0,56 5 ~
A= ss S T O10T =196034 =067 s
010+ —
3

BbIYUCNIEHHOE 3HaYeHWe OKPYrAsiT [0 MNEepBOro 3Haka Mocse 3anAaTon, T.e. AOBepuTesibHble
rpaHuLbl MOrPELIHOCT U3MEPEHUI paBHbl 0,7 KIr/M3;

- OL@HNBAIOT CTAHAAPTHbIE HEONPEAENEeHHOCTN NO TUNY 4 (uy ) W Mo TUNy B (up) No hopmynam
(A.7) n (A.8), COOTBETCTBEHHO:

uy =0,10 Kr/M3;




0,56
By T _ﬁ

=032 Kr/m3;

- OLEHMBAT pacLUNPEHHY0 HeonpeneneHHoCTb x, (Kr/Mm3) no gopmyne (A.9)

i, = 24012 +0,322 = 20,34 = 0,68 KI/M3,

BblHNCJIEHHOE 3Ha4dYeHne OKpYyradawT OO0 MnepBoro 3HakKa Mnocne 3andTon, T.e.

HeonpeaesieHHOCTb N3MepeHun pasHa 0,7 Kr/Mm3.

paclipeHHas

3HayYeHne OOoBepPUTESIbHbIX FPaHUL, MNOrpeLwHOoCTU pe3ysbTaTa U3MEepeHun Wanm pacllmpeHHOoNn

HeornpeaeneHHoCTn pe3yJibTaTa |/|3MepeH|/||7| MJAOTHOCTN HedPTWU He npesbilaeT

HOPMMPOBAHHOIO B 12.4 HaCTOALWMNX PEKOMEHAALNN.

MpunoxxeHne b
(cnpaBoy4HoE)

MonpaBKu Ha B3BeLUWBaHUe B Bo3ayxe

Mpn pacyeTe nNOMPaBOK WCMOJIb30BaHbl 3HA4Ye€HWUA: TJIOTHOCTM BO34yXa

TemnepaTypbl 15,56 °C 1 136bITOYHOE AaBNIeHNE, PpaBHOE HYJIIO.

1,222

3Ha4deHuns,

Kr/m3,

iy — MonpaBka ', KF/M3

By, TR

0,60 0,48
0,61 0,47
0,62 0,46
0,63 0,44
0,64 0,43
0,65 0,42
0,66 0,41
0,67 0,40
0,68 0,38
0,69 0,37
0,70 0,36
0,71 0,35
0,72 0,34
0,73 0,32
0,74 0,31
0,75 0,30
0,76 0,29
0,77 0,28
0,78 0,26
0,79 0,25
0,80 0,24
0,81 0,23
0,81% 0,22
0,83 0,20
0,84 0,19
0,85 0,18
0,86 0,17




0,87

0,88
0,89
0,90
0,91
0,92
0,93
0,94
0,95
0,96
0,97
0,98
0,99

0,16

0,14
0,13
0,12
0,11
0,10
0,08
0,07
0,06
0,05
0,04
0,02
0,01

MpumeyaHue - MonpaBkM nNpuioxxeHns b moryT ObITb npunMeHeHbl Ona 3Ha4dYeHunAa MNJAOTHOCTU

BO34yXa B Amnana3oHe oT 1,1 0o 1,3 kr/m3.

* TeKCT AOKYMEHTa COOTBETCTBYET OpuUrnHay. - NpmnmeyaHne narotosutens 6asbl AaHHbIX.
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