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Mpeaucnoeune

Lienun, ocHOBHbIE MPUHLMMLI M OCHOBHON NOPAAOK NPoBeAeHUsA paboT No MeXrocyaapcTBEHHON cTaHaap-
Tusauum yctaHosrneHsl FOCT 1.0—92 «MexrocyaapcTBeHHasi cuctema ctaHgapTusauni. OCHOBHbIE Nonoxe-
Husa» uFOCT 1.2—97 «MexrocyaapcTBeHHas cuctema ctangaptusaumn. CtaHaapTbl MEXTOCYAapCTBEHHEIE,
npasuna n pekoMmeHgauumn no MexrocyaapcTBeHHon ctaHaapTusauun. Mopsaaok paspaboTku, NPUHATMSA, Npu-
MeHeHWsA, 0BHOBNEHUS N OTMEHbI»
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2 BHECEHbI YnpasneHuem meTponorun ®egepasnbHOro areHTCTBa No TeXHUYECKOMY perynnpoBaHuio
n MeTponorun Poccuiickon ®egepaunmn

3 NPUHATBLI MexrocyaapcTBeHHbIM COBETOM M0 CTaHAapTU3aLmum, MeTponorun u ceptudukaumm (npo-
Tokorn Ne 36 ot 26 aHBaps 2009 r.)
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no MK (MCO 3166) 004—97 | no MK (MCO 3166) 004—97 Mo CTaHaapTU3aLMY

AzepbangxaH AZ A3sctangapt

Apmennsi AM MWHTOPrakKOHOMpa3BUTURA

Benapycb BY loccranpapt Pecny6nuku Benapycb

KazaxctaH KZ loccranpgapt Pecnybnuku Kazaxcrau

KblpreiactaH KG KbiprbisctangapT

Mongosa MD Monpgosa-Crangapt

Poccuiickasa Pegepaums RU PenepanbHOE areHTCTBO NO TEXHUYECKOMY PerynupoBaHuio
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TampKukncTaH TJ TamxukcTaHaapT

Yabekucrax uz Yacrangapt
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2009 r. Ne 194-cT pekoMeHAauUM Mo MeXrocyAapcTBeHHOW cTaHaapTusaumm PMIC 85—2009 BBefeHbl B
OeACTBUe B KadecTBe pekoMeHaaumin no meTponorin Poccuiickon Pepgepaumm ¢ 1 aHeaps 2010 .

5 Hactosilume pekomeHaaumMm paspaboTaHbl HAa OCHOBE pekomeHdauuu no MeTpornorun Poccuiickoi
depepaumn MN 2952—2005 «"ocyaapcTBeHHas cuctema obecrnedeHunsi egMHCTBa namepeHuii. Macca HedTu.
MeToauKa BbINONTHEHMS U3MEPEHNIA B XKeNe3HOAOPOXHEIX LIUCTEPHAX B CUCTEME MarmcTparnsHoro Hedtenpo-
BOAHOrO TpaHcnopTa»

6 BBEJEHbI BMNEPBbLIE
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HafbHble cmaHdapmbi». B ciyuyae nepecmMompa Ufu  OMMEHbI Hacmosiwux pekomeHdoayul
coomeemcemeyrouias uHgpopmauust 6ydem onybriukosaHa e UHhopMalyUOHHOM yKazamernie « HayuoHarnbHble
cmaH®apmei»

© CraHgaptuHdopm, 2009

B Poccuiickoii Pegepaummn HacTosiLMe pekOMeHAaL MU He MOTyT ObITb NOTHOCTBLIO UMK YacTUMHO BOC-
npousBeaeHbl, TUPaXNpPoBaHbI U pacnpocTpaHeHbl B kavyecTBe oduumanbHoro nsaaHusa bes paspelueHus
depnepanbHOro areHTcTBa N0 TEXHUHECKOMY PErynupoBaHuio U MeTposiorum
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PEKOMEHOALUWU NO MEXIOCYOAPCTBEHHOW CTAHOAPTU3ALUMUMK

FocyaapcTBeHHas cuctema obecneyeHust eAUHCTBa U3MEpPEHUN

MACCA HE®TU
METOOMUKA BbINONHEHUA U3MEPEHUN B XXENE3HOAOPOXHbIX LUCTEPHAX
B CUCTEME MAT'MCTPAINBbHOIO HE®TENMPOBOAHOIO TPAHCIOPTA

OCHOBHbI€ NOJMOXEeHUsA
State system for ensuring the uniformity of measurements. Mass of oil.

Method of measurement in railway tanks in the main petrowire systems.
Basic propositions

HNata BBegenna — 2010—01—01

1 O6nacTb NpMMeHeHus

HacTosime pekomMeHgaLumn ycTaHaBnMBaoT METOANKY BbINOMHEHUs1 U3MepeHniA Macchbl HedpTu, oTnyc-
kaeMoW (NpUHUMaeMoit) HedpTeTpaHCNOPTHBEIMU OPraHU3aLMsIM1 CUCTEMbI MarMcTpanbHoOro HedTenpoBOAHO-
ro TpaHcnopTa OAO «AK» «TpaHcHedTby B KenesHoOOPOXKHbIX LIMCTEpHaX (ganee — uuctepHsl) no [1].

2 HopmaTuBHbIe CCbINKU

B HacTosmMX pekoMeHAaLUnaxX UCnosib3oBaHbl HOPMATUBHBIE CCLINKU Ha cneaylowue cTaHaapThl:

FOCT 12.1.005—88 O6wue caHMTapHO-TUrMeHnYeckne TpeboBaHUA K BO3Ayxy paboyei 30HbI

FOCT 12.1.007—76 CwuctemacTtaHgapToBbesonacHocTu Tpyaa. BpeaHele Bewectea. Knaccudukauus
1 obwme TpeboBaHus 6e3onacHoOCTH

FOCT 12.4.124—83 Cuctema ctaHgapToB be3onacHocTu Tpyaa. Cpeactsa 3awnTbl OT CTAaTUMECKOro
anekTpuyectea. ObLMe TeXHUYecKne TpeboBaHua

FOCT 2477—65 HedpTb 1 HedbTenpoaykTel. MeToa onpeaeneHna cogepxaHus soabl

FOCT 2517—85 HedTb 1 HedTenpoaykTel. MeToabl oT6opa npob

FOCT 3900—85 HedTtb 1 HedTenpoaykTel. MeToabl onpeaeneHna NANoTHOCTU

FOCT6370—83 HedTb, HedpTenpoaykTbl M Nnpucagku. Metoa onpeaeneHnst MeXxaHNHECKUx npumecein

FOCT 7502—98 PyneTkn nsmeputernbHble MeTannuyeckne. TexHn4eckne ycnosus

FOCT 18481—81 ApeomeTpbl U LUAUHAPLI CTeKNAHHBIE. OBLMe TeXHUYEeCKUe YCnoBus

FOCT 21534—76 HedTb. MeToAbI OnpeaeneHna coaep>kaHnua XNopuUcCTbIX conein

FOCT 27574—87 KocTiombl )KeHCK1e Ang 3almTbl 0T 06LWMX NPON3BOACTBEHHBIX 3arpsi3HEHUA U Mexa-
HUYeCKNX BO3LEeNCTBUI. TexHu4eckue ycnosus

FOCT 27575—87 KocTioMbl MyXXCkue st 3almThl 0T 06LWMX NPOU3BOACTBEHHLIX 3arpsI3HEHUA U Mexa-
HUYeCKNX BO3AEeACTBUI. TexHU4eckue ycrnosus

FOCT 29329—92 Becbl 4na ctaTudeckoro BasewwmnsaHua. O6wme TexHudeckne TpeboBaHus

FOCT 30414—96 Becbl Ans B3BEWMBAHMA TPaHCNOPTHLIX CPeACTB B ABWKeHUU. ObLme TexHnyeckue
TpeboBaHuA

MpumeyaHnwme—Ipy NONb30BAHUM HACTOSLMMW PEKOMEHAAUMAMMN uenecoobpasHo NpoBepuTb AehCTBUE
CCbINOYHbIX CTAHAAPTOB M0 MHAOPMALMOHHOMY yKaszaTenio «HaumoHanbHble CTaH4apTbI», COCTABNEHHOMY 0 COCTOSIHUIO
Ha 1 siHBaps TEKYLLEro roa, 1 No COOTBETCTRYIOLMM MHAOPMALMOHHLIM YKasaTenam, oryobriMKoBaHHbIM B TEKYLLEM roy.
Ecnu ccbinouHbii cTaHaapT 3amMmeHeH (M3MEeHeH), TO MPU NorNb30BaHUU HACTOSLMMMN PEKOMEHAAUMAMU CriedyeT PyKoBOA-
CTBOBATLCS 3aMEHSIOLMM (MBMEHEHHBLIM) CTaHAAPTOM. ECnn CCbINOuHbIM CTaHA4apT OTMeHeH 6e3 3aMeHbl, TO NoSIoKeHue,
B KOTOPOM /1aHa CCbINIKa Ha Hero, NPUMEHSIETCs B YacTU, He 3aTParvBaiowWwen 3Ty CCbISKY.

WU3panne opmuymnansHoe
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3 TepMuHbI M onpeaeneHvs

B HacToAWMX pekoMeHAauUaX NpuMeHeHb! creayowme TepMUHBI C COOTBETCTBYIOLWLMMUN OnpeaAeneHUsIMU.

3.1 MeToauKa BbINOMHEHUsI U3MepPeHU Maccbl npoaykra: COBOKYMHOCTb onepauuii U npasun,
BbINOSHEHNE KOTOpbIX obecneunsBaeT noryyeHue pesynbTaToB U3MEepeHUA Macchl NpoayKra ¢ U3BECTHOU
NorpeLwHoCcTbo (HeONPeaeNeHHOCTbIO).

MpuMeyaHune—B TekcTe BbllENPUBEAEHHOTO TEPMMHA M €0 onpeaeneHus U garee rno TekcTy pasgena 3
TEPMUH «NPOAYKT» CneayeT NoHMMaTh Kak HedTb.

3.2 npsiMmon MeToA cTaTUUYECKUX U3MepeHU Macchl npoaykTta: MeToA, OCHOBaHHBIN Ha NPAMBIX
NU3MEPEHUAX Macchbl NPoAyKTa cTaTUYecKMM B3BellMBaHUEM UMK B3BELWMBAHUEM B Xene3HOAOPOXHbIX Unu
aBTOMOGUNbHLIX LNCTEpHaXxX U cocTaBax B NpoLiecce UX ABWKEHUS Ha Becax.

3.3 KoCcBeHHbLI MeToA cTaTUYeCKUX U3MepPeHUn Macchbl npoaykra: MeToa, OCHOBaHHBIN Ha U3Me-
peHUAX NNOTHOCTU U 06bema NpoAyKTa B Mepax BMeCTUMOCTU (Mepax NofHON BMeCTUMOCTN).

3.4 mepa BmectuMocTu: CpedcTBO M3MepeHUiA obbema npoayKTa, umerollee CBUAETENbCTBO O
MoBepKe U yTBepXXAEHHYIO rpadyupoBOYHYIO Tabnuuy (pesepByapbl, XXeNe3sHOAOoPOXHbIE LIUCTEPHBI, TaHKK
HanMBHbIX CYdO0B).

3.5 cTaHAapTHbIe YCNOBUA: YCOBUS, COOTBETCTBYOLLME TemnepaType npoaykta 15 °C unnu 20 °C n
N36bITOYHOMY AABNEHMIO, PABHOMY HYIIIO.

3.6 ToBapHasa HedTb (HedTh): HedTb, NoaroToBNEHHas Kk nocTaBke NOTPEOUTENIO B COOTBETCTBUM C
TpeboBaHuamu [2].

3.7 Mmacca 6pyTTOo HecpTu: OG6LUasa macca HedbTw, BKIoYatoLasa Maccy 6annacTa.

3.8 macca 6annacta: O6ulas Macca BoAbl, CONen U MexaHU4eckux npumecei B HedpTn.

3.9 macca HeTTo HedpTU: PasHocTb Macchl bpyTTo HedTM U Macchl bannacTa.

4 XapakTepucTUKM NOrpeLlHOCTU U3MEPEHUM, BbINOJHAEMbIX N0 MeToAUKe
N3MepeHun

4.1 Mpegensl JoMycKaeMon OTHOCUTENLHOW NOTPELUHOCTU U3MEpPEHUI, BLIMNOMHAEMON Mo MeToauke,
N3NOXEHHOW B HACTOSALLMX pekoMeHaauunsax, npuseaeHsl B Tabnuue 1.

Tabnuua 1
Mpepensl gonyckaemoi OTHOCUTENBLHOW NOTPELLHOCTU
. uamepeHun, %
MeToa namepeHun
Maccel bpyTTo HedTU Maccbl HeTTO HedTn

Mpsamon metog cTaTHecknx 3MepeHvin B3geLUMBaHUEM Ha BeCax

pacuenneHHbiX UMCTepH 0,40 0,50
Mpsamon meToq cTaTUHECKNX U3MepeHnii B3BELWMBAHWEM Ha Becax

B ABWXEHUN HepacuenneHHbIX LMCTEPH U COCTaBOB U3 HUX 0,50 0,60
KoceeHHbI MeToA CTaTUYECKUX 3mepeHni Macceel HechTm go 120 T

B UUCTEepHax, NoBepeHHbIX No metoguke MMl 65 0,65 0,75

5 MeTtoabl uaMepeHUn

5.1 PekoMeHaauuu NnpeycMaTpuBaloT NPUMEHeHUe A U3MEePEHUi Macchl HedTU B LMCTepHaXx cneay-
OLNX METOAOB:

- NPAMOTo MeToAa CTaTUHECKUX U3MEPEHUI;

- KOCBEHHOro MeToda CTaTUUEeCKUX U3MEPEHNIA.

5.2 Mpu npaMom MeTofe CTaTU4ECKUX U3MepeHUit Maccy 6pyTTo HedpTH BLIMUCTIAIOT KaK PasHOCTb Mac-
Cbl LMCTEPH, 3anonHEHHbIX HeThbio, U MacChl NOPOXHUX LINCTEPH.

Maccy uMcTepH, 3anonHeHHbIX HedTbio, U Maccy NOPOXKHUX LMCTEPH OnpeaensioT B3BELMBaHMEM Ha
Becax. MeToa npefycmaTpuBaeT [Ba BapuaHTa B3BelLMBAHUS:

- cTaTYeckoe B3BelMBaHWE pacLenneHHbIX LIUCTEPH:;
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- B3BelUMBaHMe pacLenieHHbIX LUCTePH U HepacuenneHHbIX LMCTePH (COCTaBOB LLUCTEPH) B ABUKEHUM.

5.3 TlpukocBeHHOM MeToAe CTaTUYECKUX U3MEPEHUII Maccy BpyTTO HebTU B LUCTEepHE onpeaensioT Kak
npousseaeHve obbema Hed T, NPUHATON B LMCTEPHDI, 1 NNOTHOCTU HedbTH, pe3yrnbTaT U3MepPEHUIA KOTOPO
npuBeeH K yCroBusM U3aMmepeHusi obbema.

5.4 Maccy HeTTO HeddTU B LUCTEpHe (B COCTaBe LUCTepH) onpeaernsiioT Kak pa3HOCTb Macchl bpyTTo
Hed TV B uMCTepHax (cocTaBe LMCTepH) nMacchl 6annacTa, paccuMTaHHOM Mo pesynbTaTtam onpeaeneHust Mac-
COBOI AONM BOAbI, MEXaHUYECKUX NPUMECEN U XMOPUCTBIX CONeit, NoMyYeHHbIM B UCNbITaTeNbHON (aHanuTu-
Yyeckoi) nabopaTopun.

5.5 PesynbTaTbl usMepeHuin oKpyrnaT No Npasunam oKpyrieHus, U3noxxeHHbIM B [3].

6 CpepcTBa M3MepeHUM U BCrioMoraTenbHbIe YCTPOMCTBA

6.1 MNpw BEINOSHEHUN U3MEPEHUA MPAMBIM METOAOM CTaTUHECKUX U3MEPEHWI, peannayemMbliM cTaTudec-
KAM B3BelUMBaHWEM Ha Becax pacuenneHHbIX LMCTePpH, MpUMeHsItoT cneaytowee obopyaoBaHue:

6.1.1 Becbl ans cratudeckoro BapewmeaHns no FOCT 29329 knacca TOYHOCTU He Xyxke «cpegHui lli»
UNn Becbl Ans B3BeLLNBaHNA TpaHCMopPTHLIX cpeAcTBs B ABwkeHnM no FTOCT 30414 ¢ npeaenamu gonyckaemon
OTHOCUTENbHOW norpeLHocTH He 6onee + 0,4 %.

6.1.2 MNpeobpasosaTtens TeMnepaTypbl, BXOAALWMIA B COCTAB NEPEHOCHOMO 3NIEKTPOHHOTO U3MepuUTens
YPOBHSAl (M3MepUTEensLHOro YCTPOWCTBAa) ¢ Npegenamu gonyckaemoln abcontoTHOW norpelwHocTn He Gonee
+ 0,2 °C unu TepMOMETpP CTEKIAHHBIA 418 U3MepeHUn TemnepaTtypbl HedTu ¢ LieHon aeneHus 0,1 °C v npepe-
namu gonyckaemon abcontoTHOM norpeLHocTy He Gonee + 0,2 °C.

6.1.3 lMnoTHomep nepeHocHo unun apeomeTp Anst HecbTn Nno FTOCT 18481 ¢ npegenammn gonyckaeMomn
abCcontoTHO NorpellHocTy He Gonee + 0,5 kr/m3.

6.1.4 Cpepactsa U3MepeHUin U TeXHUYeCcKUe CpeacTBa, NpUMeHsieMble B UCMbITaTeNbHOW (aHanuTu4ec-
kou) nabopaTopun Ans onpeaeneHus:

- o6beMHo gonu Boabl B Hecptn — no MFOCT 2477,

- KOHL@HTpaLuun XnopuUcTbIX conei B Hedpt — no TOCT 21534;

- MaccoBOW JONWU MexaHu4ecknx npumecein B Hecpt — no MOCT 6370.

6.1.5 MepeHocHol npobooTbopHUk no MOCT 2517.

6.1.6 MepmeTnyHasn emkocTb AnsA cbopa 1 neperoca 06beauHeHHoN Npobhbl.

6.2 Mpw BLINONIHEHUN U3MEPEHNIN KOCBEHHBIM METOAOM CTaTUYECKUX N3MEPEHNA NPUMEHSAIOT cneayo-
wee obopygosaHve:

6.2.1 Xene3HoaopOXHbIE LIUCTEPHBI KAaK MEPBI BMECTUMOCTU, MOBEPEHHBIE U UMEOLLIUE YTBEPXKAEHHYIO
rpagyvpoBOYHYyH Tabnuuy ¢ npedenamm 4onyckaeMon OTHOCUTENbHON NOrpPeLIHOCT OnpeaeneHnsa BMecTu-
mocTu He Gonee + 0,30 %.

6.2.2 MeTpoLwTOK HOMUHAaILHON ANUHON 4,5 M € LieHOW AeneHus Wwkanbl 1 MM 1 NnpeaenamMu gonyckae-
MO MOrpeLLHocT He Bonee £ 2 MM, pyrneTka naMmepuTtesibHas ¢ rpy3om 3-ro knacca To4Hoctn no FOCT 7502
HOMWUHaNbHON ANNHOW 5 M UNW 3NEKTPOHHbIA N3MepPUTENb YPOBHS (YCTPONCTBO U3MepUTENLHOE ) C Npeaenamu
OONycKaeMol NorpeLlHocTy He bonee + 3 MMm.

6.2.3 MpeoGpasoBaTteflb TeMnepaTypbl, BXOAALWMWIA B COCTAB NEPEHOCHOMO 3MEeKTPOHHOro U3MepuTens
YPOBHS (M3MepUTENbHOro YCTPONCTBa), ¢ npedenammn gonyckaemon abconoTHON norpewHocTu He bonee
+0,2 °C unn TepMoMeTp CTEKNAHHBIN ¢ LeHon deneHuns 0,1 °C n npegenammn gonyckaemon abconoTHON
norpeLuHocTM He 6onee + 0,2 °C.

6.2.4 TnoTHoMep nepeHocHon unu apeomeTp Ana HecdTn no FOCT 18481 ¢ npegenamn gonyckaeMomn
abCconoTHO norpelHocTy He 6onee + 0,5 kr/m3.

6.2.5 CpeacTBa UsMepeHuin U TEXHUYEeCKNe CpeacTBa, NPUMEHSIEMbIE B UCTILITATENbHOW (aHaNUTU4eC-
ko) nabopatopun Ans onpeaereHns:

- o6bemHoun ponu Boabl B Hecht — no MOCT 2477,

- KOHUEHTpaunm xnopuctbix conen B Hechbt — no NOCT 21534;

- MaccoBOW AONW MexaHu4Yecknx npumecen B Hecptu — no MOCT 6370.

6.2.6 MNepeHocHo npobooTbopHuk no MOCT 2517.

6.2.7 MepmeTn4HO 3akpbiBaemasi eMKOCTb Ansa cbopa u nepeHoca o6beanHeHHO NPobbl.

6.3 [lonyckaeTtca npuMeHeHne Apyrux CpeacTB U3MepPEeHUiA aHarorMyHoro HasHaueHus, MeTponormyec-
Kue XxapakTepucTUKM KOTOPLIX He YCTYNaloT NpuBeAeHHbIM B JaHHOM pasgerne.

6.4 CpencTBa UaMepeHuin, NpUMeHsAeMble NPU BbINOMHEHUN U3MePEeHWUIA, AOMKHBI BbITh cepTudMUmnpo-
BaHbl (aTTeCTOBaHbl, BHECEHbl B rOCYapCTBEHHbIA peecTp) B cTpaHe MPUMEHeHWUs U NPU3HaHbl cTpaHa-
MU — ydacTHUKaMU NPUeMOo-CAATOYHbIX onepauui.
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6.5 MNpumMeHsieMble CpPeACTBa M3MePEHU 4OMKHBI UMETh AeMCTBUTENbHBLIE CBUAETENLCTBA O MOBEPKE
UK noBepuTerbHbIe Krema.

7 YcnoBusi U3MepeHun

7.1 HedTb Mo cTeneHn nogroToBKM JOIMKHA COOTBETCTBOBATb TpeboBaHusaMm [2].

B cniyuae HeBbINOMHeHUs! yka3aHHOTo YCIOBUS onepaTop AOMKeH COOBLUMTL O HapyLLEHUAX HavanbHUKY
MpUeMo-cAaToMHOrO MyHKTa (HaNMMBHOTO NYHKTA).

8 TpeboBaHus Kk kBanudukauum onepaTopos

8.1 K BbINOMHEHUIO U3MEpPEHUIt AONYCKAIOT NULL, OTBEYaIoWKX Cneaylowmum TpeBoBaHUam:

- npolweAlme obyyeHne 1N CTAXUPOBKY MO CreumMansHOCTH, NONYYUBLLME KBAnMdUKaLmio ToBapHOro
onepartopa He HWKe YeTBepToro paspsaaa U UMeloLLIMe A0MycK K CaMOCTOATENbHON paboTe;

- U3YYMBLUNE HACTOSILLYIO PEKOMEHAALMUIo, TEXHOIOMMYECKYIO CXeMY HANMBHOMN 3CTakabl, TEXHUYECKYIO
[AOKYMEHTALMIO Ha LIUCTEPHBI, 3KCNSyaTaLWMoHHYI0 AOKYMEHTALMIO Ha NPUMEHAeMble cpecTBa M3MEPEHNl n
BCNomorartesbHble YCTPOMCTBa.

9 TpeboBaHusi 6e3onacHOCTU

9.1 lpu BLINOMHEHUN N3MepPeHUA Macchl HedTU B LMCTEPHaX BO3MOXHO Hanu4yue cneayoLmx onacHbIX
¥ BpeAHbIX NPOU3BOACTBEHHLIX (haKTOPOB:

- 06pa3oBaHMe B3pbLIBOOMNACHOW cpeabl.

Cwmecb napoB HedTU € BO3AYXOM NO CTeMNeHU B3PbIBOOMACHOCTN OTHOCUTCA K kaTeropuu lIA, rpynne T4
(«MpaBuna ycTponcTBa 3MNEKTPOYCTaHOBOKY );

- 3ara3oBaHHOCTb BO3fyxa paboyeit 30Hbl.

Mo cTeneHV BO3AENCTBUSA Ha OPraHN3M YeroBeKa (TOKCUMHOCTU) HedTb, B 3aBUCUMOCTU OT coepXXaHust
B Hel cepoBoopoaa, OTHOCUTCH K 3-My Kriaccy OnacHOCTU BpeAHOro BellecTBa («yMepeHHO ornacHoe») Unu
2-My Knaccy onacHocTu («BblcokoonacHoe») no FOCT 12.1.007.

9.2 Onsa obecneyveHunst B3pbIB06E30NACHOCTM MPU BbIMOMHEHUN U3MEPEHUIA NMPUMEHsIEMble CpeacTBa
N3MepPeHNn N BCNOMOraTenbHble YCTPONCTBa, OTHOCALLMECS K KaTeropuu aneKkTpoobopyaoBaHus, A0MKHbI
6bITb CepTUdNLMPOBaHBI Ha COOTBETCTBUE TpeboBaHNsM K B3pbiBoOe3onacHoCTHU.

MepeHocHble cpeacTBa M3MEPEHUIN U TEXHUYECKME CPeACTBA A0MKHbI ObITb M3roTOBMNEHBI U3 MaTepua-
NOB, UCKIIOYAIOLWMX BO3MOXHOCTb 0Bpa3oBaHnst UCKP NMPU KOHTAKTe € KOHCTPYKTUBHLIMM 3fIEMEeHTaMu Luc-
TEpH.

9.3 Ha TeppuTOopuM HanMBHOW acTakadbl No rpadunky, yTBepXKAeHHOMY pyKOBOAUTENEM CTPYKTYPHOro
nogpasgeneHns, B yCTaHOBMAEHHbIX TOUYKax criegyeT nNpoBoANTb KOHTPOSb COOTBETCTBUA Bo3ayxa paboyen
30HbI CaHWUTapHO-TUrMeHndeckum TpebosaHuam FOCT 12.1.007. KoHTponb NpoBoasAT aTTecToBaHHble paboT-
HWKX C MOMOLLbIO MEPEHOCHBIX razoaHann3aTopos.

CopepxaHvie BpefHbIX BelLecTB B Bo3ayxe paboyei 30HbI He AOSDKHO AOCTUraTh YPOBHA NpeaenbHo
JONYyCTUMBIX KOHLUEeHTpauuin, yctaHoBneHHblx B FTOCT 12.1.005.

9.4 MuHUManbHas OCBELLEHHOCTb Ha fleCTHULaX 1 nepexoaax HedpTeHaMBHO M 3cTakaabl — He MeHee
10 nK, Ha TeXHONOrM4YecKMX NnoLagKax ans u3mMepeHuin yposHsi HedT n otbopa Nnpob6 — He meHee 30 nk.

B kayecTBe nepeHOCHbIX CBETUIBHNKOB CriedyeT NpUMeHsITb akkyMynsiTopHble choHapu HanpshkeHnem
He 6onee 12 B Bo B3pbIBOGE30MACHOM UCMONMHEH U, BKIHOYEHWE U BBIKIHOYEHUE KOTOPbIX AOSKHO BINOMHATLCS
BHE B3pbIBOOMNACHOM 30HbI He(hTEHANUBHOW 3cTakaabl (Ha paccTosiHun 6onee 20 M OT MECT OTKPLITOrO Crivea).

9.5 K BbINONHEHWIO n3MepeHUin Macchbl HedTu onyckatoT v, He Monoxe 18 neT, He uMeloLwux Meau-
LUMHCKMX NPOTUBOMOKa3aHNin K paboTe Ha onacHbIX MPeUM3BOACTBEHHbIX 00bekTax, OTBeYaloLLMX YCTaHOBIEH-
HbIM KBanUgUKaLMOHHBIM TpeboBaHWAM, npowleAwnx obyyeHWe U NPOBEpPKY 3HaHWA HOPM U npaBun
6e3onacHocTu Tpyaa.

9.6 OnepaTtopbl 4OIMKHBI UMETb oAeXay U 00yBb, U3rOTOBIEHHbLIE U3 MaTEPUANOB, He HaKanIMBaoLWNX
cTaTMYecKkoe 3neKTpuYecTBo, B cooTBeTcTBUM ¢ TpeboBaHuammn FOCT 12.4.124, FOCT 27574, TOCT 27575.
ObyBb He JOIKHA UMeTb MeTarMyeckux Haknagok v rsosaein. Usmepenusa ypoBHsa HedTu U oTbop Npob
BbINOSHAKOT B PE3MHOBbLIX NepyaTKax.

4
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9.7 Mepen 3anonHeHUEM LIMCTEPH AOMKHO BbITb NpoBEPEHO BbINOSIHEHWE paGoT No NoAroToBke Luc-
TEpH NS HanMBea U TpPaHCNOPTUPOBaHUA HedTU U HanNMYMe OTMETKN B CONPOBOAUTENbHBIX JOKYMEHTaX O Npo-
BeAEeHUN UX TEXHUHECKOro OCMOoTpa.

9.8 Tpu OTKPLITUN U3MEPUTENBLHBIX MIOKOB, 0T6ope NPo6 1 U3MepeHUAX YpPoBHA HedbTH onepaTop Ao
XKeH Haxo4mnTbCA C HaBEeTPEHHOW CTOPOHBI (CTOSITb CMIMHON K BeTpy). PaboThl cnegyeT NnpoBoauTb B NPUCYT-
cTBUM Habnogaowero (aybnepa).

Onepatopam sanpeLyaeTcsl NPOBOAUTL U3MEPEHUA YPOBHA Hedd T U oT6op Npob BO Bpems rpos3bl.

9.9 [na 6esonacHoi goctaBku Npob Hed TN ¢ HAaNUBHOM 3cTakaabl B NabopaToputo NepeHocuTb UX cre-
AyeT B cneLmnasnbHbIX TKAHEBBLIX CYMKax, HaJeBaeMbiX Yepes nnevo.

9.10 [Ons onepaTopoB, BbIMNONHAOLNX U3MEPEHUA B COOTBETCTBUN C HACTOALLMMU pekoMeHAaLNsaMM,
HavanbHWKOM nogpasgeneHns AormkHa bbiTb paspaboTaHa MHCTPYKUMSA NO OXpaHe TpyAa, KOTOPYIo yTBepXaa-
eT pyKoBoAUTeNb CTPYKTYPHOro nogpasgeneHusi. PekomeHaaummn AomkHbl 6biTe AoBeAeHbl 40 UCNIoNHUTeNnen
nof pocnuchb.

9.11 TMNpwu obHapy>XeHUU TeYu B XeNe3HOAOPOXKHON UMcTepHe HaNMB AomkeH ObiTb HeMeaeHHo npu-
OCTaHOBJIEH [0 MOMHOIo YCTpaHeHUA HeucnpaBHOCTU. Ecnu Teub yCTPaHUTb HEBO3MOXHO, LMCTEPHA A0DKHA
6bITb OCBODOXAEHA OT HaNUTON HedTu.

10 lMoAaroToBKa K BbINONMHEHNIO U3MEepPeHUN

10.1 Mepea Hanueom HedTU U BbINOIHEHUEM U3MEPEHUI He0BX0ANMO NOArOTOBUTL HANMNBHYIO CTaH-
LMo (TEXHOMOMMYECKYIo CXeMy Hanuea), NpU 3TOM NPOBEPUTL:!

- MONOXeHVe N TeEXHNYeckoe COCTOsIHNE 3arnopHOM apMaTypbl Ha NoABOAALMX Tpybonposoaax, Ucnpas-
HOCTb HaNMBHBLIX YCTPOWCTB, MMOTHOCTL COeAUHEHUI Teneckonuyeckux Tpyd unu pykasoB; 06HapyKeHHble
HEeCOOTBETCTBUA U HapyLLeHUs1 OMXKHbl 6bITb HEMeANeHHO YCTPaHeHb!;

- ICMPaBHOCTb CPeACTB U3MEPEHWNA, BTOPUYHOM annapaTtypbl U TEXHUYECKUX CPeACTB; YUCTOTY EMKOCTH
ans otéopa 06beaMHEHHOM Npobbl;

- LLenocTHOCTb NIoMO Ha TpyBonpoBogax v MHKUAX, BKIOYEHWE KOTOPLIX B paboTy He NpedycMmaTpuBaeTcs.

11 BbinonHeHue namepeHun

11.1 BbINOMHEHWE N3MepPEHNIA NPSIMbIM METOAO0M CTaTUYECKUX M3MEPEHUI pacLenfieHHbIX LUCTEPH cTa-
TUYECKMM B3BELLUMBAHNEM Ha Becax M B3BELUMBaHNEM Ha Becax B ABMKEHUN

11.1.1 YcTaHaBnuBalwT LUCTEPHY Ha rpysonpueMHoe YCTPOWCTBO BEcOB (NPonyckaloT yepes Bechl
NMOPOXHWNE pacLeneHHble LMCTEpHbI).

11.1.2 M3mMepsioT Maccy NopoxHen LncTepHel M, B TOHHaX. PesynbTaTt MsMepeHuii okpyrnsaoT 4o BTopo-
ro 3Haka rnocne 3ansTom.

11.1.3 HanonHawT unuctepHy HedTblo.

11.1.4 UNamepstoT Temnepatypy HedpTu B unctepHe ¢, °C, ¢ nomoLbto npeobpasosaTens TemnepaTtypb!
3MEKTPOHHOIO N3MepUTENS YPOBHS (M3MepUTenbHOro yctpoicTea). C aTol uenbto npecbpasosaTens TeMne-
paTypbl Yepes roprioBUHY LMCTEPHbI NOTPYXKaoT Ha YPOBEHb, pacronoXeHHbln Ha BeicoTe 0,33 anameTpa Luc-
TEepHbl OT HWKHENn BHyTpeHHehn obpasylowen. OTcdeT TemnepaTypbl NPOBOAAT NOCMe BblAEPXKKU
npeobpasoBaTesisi Ha ykazaHHOM YPOBHe B TeUYeH/e BpeMeHH, YKasaHHOro B 3KCMnyaTaLuMoHHON OKYMeHTa-
L1 Ha SNEKTPOHHBIN N3MepUTENb YPOBHS ¢ NpeobpaszoBaTteneM TemnepaTtypel. PesynbTaT usmMmepeHuin okpyr-
NAT 40 NepBOro 3Haka nocre 3ansTou.

MpKn OTCYTCTBUM 3NEKTPOHHOrO YypoBHEMepa ¢ hyHKLMEN USMepeHUs TeMnepaTypbl TemnepaTypy HedTu
B LMCTepHe onpeaensioT no TemnepaType To4e4Hon npobsl ¢, NPy 3TOM NpUHUMaloT £, =t . Temnepatypy
TOYEYHOI NPOBbI UBMEPSAIOT CTEeKNAHHLIM TEpMOMETPOM. Pe3ynbTaT naMepeHunin okpyrnsitoT go 6nuxanwero
Aenenus wkanel. MNpoueaypa oT6opa TodedHon npobbl npusegeHa B 11.1.5.

11.1.5 Tode4yHble Npo6bl OTOMPalOT NepeHOCHbIM NPOBOOTOOPHUKOM Yepes ropfioBUHY LIUCTEPHbI C
YPOBHS, pacnonoxeHHoro Ha BeicoTe 0,33 anameTpa LMCcTepHbl OT HMKHEN BHYTpeHHeln obpasytowwen. Mpu
oT6ope TouyeyHo Npobbl, TeMnepaTypa KOTOPO AomkHa BbITb n3mMepeHa, NPo6ooTOoPHNK NpeaBapUTEnsHO
BblAEpPXKMBatOT Ha YKa3aHHOM YPOBHE B TeYeHue S MUH.

11.1.6 O6beaunHeHHyto Npoby hopMUPYHOT 13 ToUEUHbIX NPOB, YNCINO KOTOPLIX AOMKHO obecneymsaTh
o6bem o6beanHeHHON Npobbl, 4OCTaTOUHBIA AN onpedeneHns nokasaTenei kayecTsa HedTu.
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Mpu nocneposaTenbHOM 3anoNHEHUN HECKOMbKUX LIUCTEPH HeThIo U3 OHOIO pesepByapa ToveyHble
npobbl 0OTOUPAOT U3 KaXKA0N YETBEePTON LIUCTEPHBI (HO He MeHee YeM U3 AByX). B aTom cniyyae:

- 06beaMHeHHyo Npoby CoCTaBNSAT CMeLLeHeM ToHeYHbIX Mpob nponopuuoHanbHo o6 beMam HedpT B
LMcTepHax, U3 KoTopblx oTobpaHbl Npobel (06bem onpeaensitoT Mo HOMUHaNbHON BMECTUMOCTU LIUCTEPH);

- TemnepaTtypy HedTu U3MepPSIIOT B KaXXO0W LUCTEpHE, U3 KOTOPOW nposedeH oTbop nNpob;

- CpeaHioto TemnepaTypy HedTH B LMCTepHaX paccunTbIBaOT Kak cpeHee B3BeLUeHHoe 3HaYeHne TeM-
nepatyp oTobpaHHbIX ToYeyHbIX MPob no dopmyne

top = 2(;,-\)/,-) , Q)
f

rae t;— TemnepaTypa HedTu B /-1 LUCTEPHE,;
V; — obbem HedyTu B i-i uMcTepHe.

11.1.7 WN3mMepsIoT maccy rpyxeHon LucTepHel M, B ToHHax. PesynbtaT usMepeHuin okpyrisioT 4o BTOpo-
ro 3Haka nocne 3ansiTou.

11.1.8 MNOTHOCTL HEDTU N3MEPAIOT NITOTHOMEPOM B COOTBETCTBUU C UHCTPYKLUMER No akenyaTaumm Ha
AanHbli Tun unnno FOCT 3900 c yueTom [4], v no [5] ¢ y4eToM cucTeMaTUIECKON MorpeLLIHoCTU, onpeaeneH-
Hol no [1], no ob6beguHeHHON Npobe, 0TOBPaHHON U3 LUCTEePH B COOTBETCTBUM C TpebosaHusmMu 11.1.6.
PesynbTtaT naMepeHunin NpUBOAAT K YCIOBUAM U3MepeHus obbema HedTH B LUCTEPHE.

11.1.9 BbumcnsitoT maccy 6pyTTo HedbTu B uncTepHe M6p no copmyne

— Peoaa (2)
M6p =M, {1+ —] -M,,
Py
FA€ Pgosy — MIIOTHOCTb BO3AYXA, 3HA4EHWE KOTOPOW NpUHAMaETCs paBHbIM 1,2 Kr/m3;
Py — MIOTHOCTbL MOrPYKEHHOM HedTI, 3HaUYEHNE KOTOPOW NPUBEAEHO K YCITOBUAM U3MEpeHUA obbema
Hed TN B uMCTEPHE (LMCTepHax), Kr/m3.

PaccuntaHHoe 3HauyeHWe Maccbl 6pyTTO HehTW B TOHHAX OKPYTMISHOT 40 BTOPOro 3HaKa noce 3ansTou.

11.1.10 Maccy 6pyTTO HedTn B cocTaBe LMCTEPH HaxogsaT CyMMUpoBaHMeM macc 6pyTTo HedTh B
OTAENbHbIX LIUCTEPHAX.

11.1.11 Maccy HeTTo HedpTu B LucTepHe M,, T, BbIMMCAAIOT no copMyne

MH = Mﬁp(1 _—VVM'B b ?40‘8 i ch), (3)

roe W, s — maccosasi Aons 8oabl B HedpTh, %;
W, n — MaccoBas 4ona mexaHu4eckux npumecei B Hedptu, %;
W, o — MaccoBas aons xnopucTelx conen B Heptu, %.
PesynbTaT u3mepeHuit Macckl HeTTO HeTU B LMCTEPHE OKPYINSIOT A0 BTOPOro 3HaKa nocne 3ansiTou.
MNokasatenuW,, ;. W,, ., W, .onpeaensiot no pesynstaram ucnbitaHnii o6beanHeHHon npobbl HedTu,
OTOBpaHHOW U3 LUCTEPHBI (LUCTEPH).
11.1.12 Maccy HeTTo HedTH B cOCTaBe LUCTEPH ONpeaesnsiioT CyMMUpoBaHUEM Macc HeTTo HedhTU B
Kaxaon unctepHe. Pe3ynbTaT BLIMMCNEHUA NPeACTaBMsOT B TOHHAX C OKPYIIeHWeM 40 Lenoro Yucna.

11.2 BbinonHeHue uaMepeHU NPAMbIM METOAOM CTaTUYECKUX U3MepPeHUN B3BelLUBAHUEM Ha
Becax B ABMKEHUU COCTAaBOB LLUCTEPH

11.2.1 MponyckaloT Yepes BeCbl NOPOXHWI COCTaB LUCTEPH UU3MEPSIIOT Maccy NOPOXHEro cocTtasa Liuc-
TepH M, , B TOHHax (6e3 yyeTa Macckl NOKOMOTUBA). PesynbTaT nsmepeHuin okpyrnsaioT A0 NepBOro sHaka
nocne 3ansiToun.

M pumeyaHune—WcknioueHne n3 pesynsrata U3amepeHuin cCocTaBa LMCTEPH MacChl NNOKOMOTMBA BECamy No
[OCT 30414 BbinONHAETCS aBTOMaTUYECKM.

11.2.2 HanonHsioT uuctepHbl HedTbio0.

11.2.3 UsmepsitoT Temnepatypy Hed T B uucTepHax B cooTBeTcTBUM € 11.1.4.

11.2.4 MpoeogsaT oT60p NPob 13 unctepH B cootBeTcTBAM ¢ 11.1.51 11.1.6.

11.2.5 MponyckaloTYepes BeChbl COCTaB Crpy30M 1 M3MepstoT ero maccy M, B ToHHax (6e3 yveTamMacchl
NIoKOMOTUBA).

11.2.6 MNnoTHocTb HedTU onpeAensaT cornacHo TpeboaHuaM, n3noxeHHsIM B 11.1.8.

11.2.7 Maccy 6pyTT0 HecbTn B cocTaBe LMCTEpH Mep. ¢, T, BeMUCTAIOT MO hopmyne
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- Pro: 4
M6P- c” Mc.r {1+ ﬁ] - Mc. n

rae p, — NNOTHOCTL MOTPYXeHHO HedbT, 3HaUeHUe KOTOPO NpUBeEHO K TeMnepaType HedTu B UMCTep-

Hax;

Paosy — TNOTHOCTL BO3ZlYXa, 3HAUEHNE KOTOPOiA NPUHMMAETCS PaBHBIM 1,2 Kr/M3.

PesynbTar usMepeHuii OKpYrisiioT A0 NepBoro sHaka roce sansaron.
11.2.8 Maccy HeTTo HechTU B cocTaBe LUMCTEpH M, ., T, BBIMUCHIAIOT No chopmyrne

_ W, p + Wy + W, (5)
M. =M 1-"M8 M. XC ,
H.C op. c( 100 j

rae W, , — MaccoBasl Aonsa BoAbl B HedhTh, %,

W,, » — MaccoBas ol MexaHU4eckux npumecen B Hedtn, %;
W, .— MaccoBast Jonsl XTIOpUCTLIX conei B HedpTu, %.

PesynbTaT usmepeHuii oKpyrnsaioT 10 NepBoro 3Haka rnocre 3ansaron.
Mokazatenu W,, ., W,, ,, W, .onpeaenaiot no pesynstatam UcnbiTaHnin 06beanuHeHHo Npobbl HedTh,

oToBpaHHOW U3 LUCTEPHBI (LUCTEPH).

11.3 BbinonHeHue U3MepeHUt KOCBEHHbIM METOAO0M CTaTUYEeCKUX U3MepeHUn

11.3.1 B HanonHeHHbIX LUCTepHax nocre oTcTos He T NPOAOIDKUTENBHOCTLIO He MeHee 10 MUH uame-
psitoT ypoBeHb HedT, TeMnepatypy Hed T, oT6upaoT ToueUHble NPobbl, U3 KOTOPLIX (POPMUPYIOT 06beanHEH-
HyI0 Npoby.

11.3.2 YpoBeHb HehTn N3MepsIoT C NOMOLLILIO METPOLLTOKA B ABYX MPOTUBOMOSIOXKHbBIX TOYKaX foka no
NPOAONBLHON OcK LMCTepHbl. MeTpoLITOK BepTUKanbHO onyckaloT A0 AHa UMCTepHbl Yepes MoK Konnaka, npu
3TOM KOHTPONMPYIOT, YTOBLI OH He nonarn B yriybneHne Anst HKHUX CNMBHBIX Npubopos. OTcyeT nokasaHui
MPOBOAST MO NIMHUA CMAa4YMBaHWUSA METPOLUTOKA C AUCKPETHOCTLIO 1 MM.

PacxoxaeHve mexay pesynbtaTtaMmu UsmMepeHuid B ByX NMPOTUBOMOMOXHBIX TOUKaX Jlloka He AOIDKHO
6bITb Gonee 5 Mm.

B kayecTBe pesynbTata nsmepeHuii ypoBHA HedbTu B LUCTEPHE NPUHUMALOT cpeaHeapudmeTuieckoe
3Ha4YeHne pesynbTaToR N3MePEHNA B ABYX NPOTUBOMOMOXHBIX TOYKaX Noka h B MeTpax.

N3mepeHns gonyckaeTcs BEINOMHATL METANNNYECKON PYNETKON C rPy3oM.

11.3.3 UamepstoT TemnepaTtypy HedTU B LMCTepHaxX B cooTBeTcTBUN C 11.1.4.

11.3.4 MposoasaT oT6op Npob 13 uuctepH B cootseTcTBUM ¢ 11.1.5 1 11.1.6.

11.3.5 O6bem HedbTv B Kaxaoi LuCTepHe V,, M3, Cy4eTOoM Monpaeku Ha TemnepaTypy Hedp TV B LUCTEPHE
BbIYMCNAOT no cpopmyne

v, = Vrp[1 + (200 + ag)(t., — 20)], (6)
roe Vrp — 0b6beM HedTU B LUCTEPHE, onpedereHHbI No pesynbTaTam usmepeHns yposHsa HedTu h B LUC-
TepHe Nno rpadyMpoBoYHON Tabnuue, coctTasneHHon 4ns TemnepaTypel 20 °C;
Ogr — TeMmnepaTypHbln koadPULMEHT NMHEAHOro pacluMpeHuss MaTepuana cTeHKU uucTepHsl, 1/°C,
3HauveHWe KOTOPOro NPUHUMAtOT pasHbIM 12,5 - 10-5;
O — TemnepaTypHblil KO3(PMULMEHT NNHENHOTO pacluMpeHns MaTepuana MeTpoluToka (M3mepu-
TenbHON pyneTku ¢ rpysom), 1/°C, 3HaueHne KOTOPOro NPUHUMAIOT PaBHLIM:
12,5-10% — gns meTpowToka (pyneTkn) U3 HepxasetoLleil CTanm;
2310~ — ana meTpowToka (pyneTkA) U3 anioMUHUS;
ey — Temnepatypa CTeHKu LICTepHBI, NPUHUMaemas paBHol TeMnepaTtype HedTu B LucTepHe f,.

3HaveHne o6bema HeddTW OKPYIMSAT 40 BTOPOrC 3Haka rnocre sansiToi.
11.3.6 MnoTHoCTbL HedTK onpedensoT B cooTeeTcTBUM ¢ 11.1.8.
11.3.7 Maccy 6pyTTO HedTH Mﬁp, Kr, B KaXO0W LMCTepHe BbIYUCISIOT o popmyne
M6p =Vy ey 1073, N

rae Vu — 06bem HedTV B LUMCTEpHE, onpeaeneHHsIi no opmyne (6), M3;
Py — NNoTHOCTb HedpTU B 06 beAMHEHHO Npobe, 3HaYeHne KOTOPOW NPUBEAEHO K YCITOBUSIM N3MEpeHNst
obbema, kr/m3.

PesynbTat usMepeHuit npeacTaBnsoT B TOHHAaX 1 OKPYrNSioT A0 NePBOro 3Haka nocre 3ansToil.
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11.3.8 Maccy HeTTo HedbTU M,,, T, B KaXA0M LMCTEpHE BBIMUCNAIOT Mo hopmyne

M = Moy 1= Ve Y+ Vs | ®

roe W, s — MaccoBas aons soabl B HedpTu, %,;

Wy, n — MaccoBas 4oMNsl MexaHu4eckux npumecei B HedTu, %,;
W, . — MaccoBas Oons XMopUCTLIX coneit B Hedptn, %.

PesynbTaT U3MepeHunin okpyrnsoT 40 NepBOro 3Haka nocne 3ansTow.

3HaquV|$1 Wy e Wa o Wx_uc onpeaenstoT Mo pesynbTatam UCMbITaHn 06beanHeHHon Npobel Hed T B
ncnbiTaTeNbHOW (aHanUTUYeckol) nabopaTopun.

11.3.9 Maccy 6pyTT0 HehTU B cocTaBe LIUCTEPH U Maccy HETTO HedbTu B cOCTaBe LUCTEPH onpeaensaoT
CYMMWPOBaHNEM COOTBETCTBYIOLLMX 3HA4YEHUA Macc HedbTU B LIUCTEPHaX.

PesynbTaT M3MepeHuit oKpyrmaioT Ao Lenoro Yvcna.

12 O6paboTKka pe3ynbTaTtoB U3MEepeHUn

12.1 O6paboTky pe3ynbTaToB U3MepeHuii obbema 1 Macchkl HedpT U HeoBX0AMMbIe PacHeThl BhIMOMHS-
0T C MOMOLLBI cUCTEMEI 06paboTkM MHpopMaLMN aBTOMaTUYECKN (C yH4eTOM AaHHbIX, BBeAEHHbIX onepaTo-
poM Bpy4Hyto). flonyckaeTcs pydHas o6paboTka pesynbTaToB N3MepeHui.

12.2 AnropuTmsl 1 nporpaMMbl 06paboTkM AaHHbIX Pe3ynbTaToB 3MepeHUid A0MKHLI OblTb aTTEeCTOBa-
Hbl B MOPsiAKe, yCTaHOBIIEHHOM B [6].

13 OchopmneHune pe3ynbTaToB U3MEepeHUn

13.1 MpoToKOMbl M3MEePEeHWA, BbIMONHEHHBbIX CPeACcTBaMU U3MEPEHUI, obecnevnBalowM aBToMaTh-
YecKuii BBOA AaHHbIX B cMCcTeMy 06paboTkun uHdopMaLun, XpaHsT B pacnedyataHHOM Buge B gene. dopma npo-
TOKOJSIOB — COrMacHO YCTAHOBIEHHOW B KOMIMbLIOTEPHOM Nporpamme CUCTEMBI.

13.2 PesynbTaThl USMEPEHUIA, BBINOSTHEHHBLIX HEaBTOMAaTU3UPOBaHHBIMU CPeACTBaMN U3MePEHUIA, huk-
CUPYIOT BKypHarie (Ha nMcTax) peructpauun pesynbTaTtoB usmepeHui, no popmam, npuseaeHHbLIM B Npunoxe-
Hin A.

13.3 Ha ocHoBaHWM XXypHanoB pernctpauun pesynbTaTtoB nsmepeHuii oopMnaoT akT npueMa-caavun
HedTN.

14 O6ecnevyeHue Tpe6OBaHUN K NOrPELHOCTU U3MEpPEeHUN

14.1 CpepacrBaunamepeHnia, npuMeHsaeMble NpUnsMepeHnax, A0MKHbI MMeTb cepTudukat ob yTsepxae-
HUK TUNa.

14.2 Cpencrtsa nsMepeHui, NpuMeHaemble Npu M3MepeHusix, AomkHbl 6biTb noBepeHbl. Mepuoany-
HOCTb MOBEPKN — He pexxe OAHOro pasa B roa.

14.3 TNoBepkKy XenesHoAOPOXHbLIX LUCTEPH NpoBoaAT B cooTeeTCTBUU ¢ NMMIT 65 ¢ nepuoan4HOCTLIO He
pexe ogHOro pasa B NATb NeT.



MpunoxeHune A
(pekomeHayemoe)

PMI" 85—2009

®opMbl XypHanoB (NMMCTOB) perucTpauum pesynbLTaToB U3MepeHUid Maccbl HepTU B LUCTepHaxX

A.1 dopmakypHana(nucra)permctpaumm pes3ynbTaToB MU3MEPEHU MaCChl HE(TU B LMCTEPHAX 4115 HANIMBHbLIX MY H-
KTOB, MPUMEHSIIOLLMX NPSIMON MEeTO, CTaTUHECKUX U3MEPEHUI AN pacLenieHHbIX LUCTEpH

Macca nopoxHen | Macca sarpyxeHHon | [TnoTHocTb HedTH, Macca 6pyTTO
Homep n.n. Homep uucTepHbl 3
LUMUCTEPHBI, T LMCTEpHBbI, T Kr/m HedTW B uMCTepHe, T
1 2 3 4 5 6
Macca 6pyTTO HedbTM B cocTaBe, T:
3HaveHuns nokasartenen 6annacta, % Was= Wan= W, o=

Macca HeTTo HedhTU B CoCTaBe, T:

[arta:

INnynas noanuce:

damunus, uHMumarnsl onepartopa:

A.2 dopmakypHana(nucra)permctpaumm pes3ynbTaToB MU3MEPEHUI MaCChl HE(TU B LMCTEPHAX 4115 HANIMBHbLIX MY H-
KTOB, MPUMEHSIIOLLMX NPSIMON MEeTO CTaTUYECKUX N3MEPEHUI ANs HepacLenmneHHbIX LMCTepH

Macca nopoxHero

Macca sarpyxeHHoro

Homep n.n. MnoTHocTk HedTu, k/m® | Macca GpyTTo HedTH, T
cocraBa, T coctaBa, T
1 2 3 4 5
3HaueHust nokasatenelt 6annacta, % W, .= W, = W, .=

Macca HeTTo HedhbTU B coCTaBe, T:

damunusa, uHMuMarnsl onepartopa:

Nnynas noanuce:

[ara:
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A.3 dopmaxypHana (nvucTa) perucrpaumm pesynbTaTtoB M3MepeHnii Macchl HeO TV B LUCTEPHAX A5 HANVBHbIX MyH-
KTOB, NPVMEHSIIOLLMX KOCBEHHbIN MeTo CTaTU4ECKMX U3MEPEHUI

Temnepatypa MnotHoCTL Macca 6pyTTO
Homep YpoBeHb HedTH paryp Obbvem HedpTu B Py
Homep n.n. HedTU B 3 HedTH B HedTH B
UUCTEepPHBI B UUCTEPHE, MM . uucTepHe, M 3
uucTepHe, °C LUCTEPHE, KI/M LMCTepHe, T
1 2 3 4 5 6 7
Macca 6pyTTO HedTu B cocTase, T:
3HaueHwns nokasaTenen 6annacra, % W, s= Wu.n= W=
Macca HeTTO HedhTM B cocTase, T:
damunusi, vHMumansl oneparopa:
Nvnynas nognuce:
Dara:
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MpunoxeHne b
(cnpaBouHoe)

MNMpumep BbINOMHEHMA U3MEePEeHUI Macchl HethTU KOCBeHHBLIM MeTOAO0M CTaTUUYEeCKUX U3MepPeHUi

3anonHsT UMCTEPHY HEMDTHIO A0 yKa3aTerns YypoBHSA Hanuea n obecneynBatoT oTctamBaHme HedT1 NPOAOIKNTENb-
HOCTbIO He MeHee 10 MUH.

B.1 BbinonHeHne namepeHns maccbl Hedh)T B NepBON LUCTEpPHE

B.1.1 U3mepeHmne ypoBHA HedbTH B LucTepHe

BeinonHswTCA npoueaypsl, M3noxeHHsie B 11.3.2.

PeaynbTtart nepBoro MaMepeHnsi ypoeHs Hedtn B peaepsyape hy = 3195 mm.
PeaynbTat BTOpoOro namepenus h, = 3193 mm.

CpegHeapudmeTn4eckoe 3Ha4eHne AByX uamepeHuin h:

h = (hy + hy)/2 = (3195 + 3193)/2 = 3194 M.

B.1.2 OnpepeneHne TemnepaTypbl HechTH B LUCTepHe

BeinonHswoTCA Npoueaypsl, ManoxeHHoie B 11.1.4.

Peaynbtat namepenus t, = 16 °C.

B5.1.3 OnpepneneHne o6bema HedpTM B LMCTEepHe

OnpeaensioT 06beM HeETU B LUCTEPHE Vu' M3, no dopmyne (6), npuHumas:

- 06bemM HeddTW B LMCTEpHe, onpeaeneHHbIN No rpagynpoBOYHON Tabnuue No naMepeHnam ypoBHs HeddTH B LUCTEpP-
He h, cocTaBneHHon anst Temnepartypbl 20 °C, Vrp = 85,39 m3;

- TEMMNEPATYPHbIA KOIPPULMEHT NMHENHOTO PACLIMPEHUA MaTepUana CTEHKN UMCTEPHbl o . = 12,5- 1078 1/°C;

- TemMnepatypHbil - KO3MMPUUMEHT NUHEVHOro  pacWwMupeHnss MeTPOWTOKA U3  HepXaBewwew cranm
a,=12,5- 106 1/°C;

- TEMMNepaTypy CTEHKW pe3epByapa, NPUHMMagMyo paBHON Temnepatype HedTn B uuctepHe {, = 16 °C.

V,=8539(1+(2-12,5-107% + 12,5-1076)(16 - 20)) = 85,377 m°.

C y4yeTOM NPOBEAEHHOro OKPYrMeHUs NpuHuMaem VLl = 85,38 mS.

B.1.4 OnpegeneHne NAOTHOCTH HeTU B LMCTEpHE

Mo pesynbTaTtam n3MepeHun NIOTHOCTb HeP TU, NPUBESAEHHAS K YCITOBUSIM U3MepeHnst o6bema HedTH, CocTaBrnsieT
p = 850,0 kr/m5.

5.1.5 OnpeaeneHne macchl 6pyTTo HehTH B LMCTEPHE

Maccy 6pyTTO He(pT1 B NepBOW LUCTEPHE Bbluucnsiem no dopmyne (7), npuHumasi:

- 06beMm HedbTU B LUCTEPHE VLL = 85,38 m3;

- MNOTHOCTb HedTW B LUCTEPHE, NPUBEAEHHAs K YCOBUSIM namepenusi obbema, p = 850,0 Kkr/m3.

Mg, = 85,38 -850- 1073 = 72,573 1.

C y4eTOM NpOBEAEHHOTO OKPYIMEHNS MPUHMMaEM I\/I6p =72,6T.

B.1.6 OnpegeneHne macchbl HeTTO HethTH B LMCTEpPHE

Maccy HeTTo HedbTU B UMCTepHe Bbluncnsiem no dopmyne (8), npuHumMas:
- maccy 6pyTTo HedTn B NepBoi unctepHe Mg, = 72,6 T;

- MaccoByto gonio Bogsl B Heptm W, = 0,2 %;

- MaccoBYI0 AOI0 MeXaHn4eckux npumecen B Heptm W, = 0,02 %;

- MaccoByI0 AOINI0 XNOpuUCTLIX conen B Hedptn W, . = 0,018 %.

0,2 +002 + 0,018

M, = 72,6{1—
100

} =72,427 1.

C y4yeTom npoBeaeHHoro okpyrnewus M, = 72,4 t.

B.2 MamepeHusn macchl HethTU BO BTOPON U NOCIeayloWmxX LMcTepHax npoeoasT B cooTBeTcTBUM € b.1.

Bb.3 Maccy 6pyTTO He(PTH B Xene3HO4OPOXKHOM COCTABE U MACCy HETTO HE(PTH B XENEe3HOAOPOXHOM COCTaBe onpe-
JensitoT CYyMMUPOBAHMEM COOTBETCTBYIOWMNX 3HAYEHUIM Macc Hed)TU B LUNCTEPHAX.

11
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MpunoxeHve B
(o6s3aTenbHoe)

OueHKa NorpewHoCT U3MepPeHUil Macchbl HedTu

OueHKa NorpeLLHOCTY U3MEPEHWI BINOINHEHa Npu attectauun MBU ¢ ucnonsaoBaHvemM npeaeroB 4onyckaemMbix
MOrpeLLHOCTEN NPUMEHSIEMBIX CPEACTB U3MEPEHUM.

B.1 OueHka norpewHoOCTV N3MepeHuin Maccbl HEPTU NPKU NPUMEHEHMH NPAMOro MeToaa CTaTu4ecKnx
n3mepeHun

B.1.1 lNpeaensl OTHOCUTENBHOM MNOrPELLHOCTU U3MEPEHNI Macchl Hed T B umcTepHe, %, BLIMMCNAIT No dopmyne
Y.

8m=+1,15K% 1 (Ky, - 5H)? + G2(8p% + p2-10* - AtZ) 1 B2 -10% - ALZ, (B.1)
rge 8K — OTHOCWTENbHAA MNOrPeLHOCTb COCTABINEHNs rpagynpoBoYHoOn Tabnuusl, %;
. N AVH
de — KO3(PDULMEHT, YUNTLIBAIOLMIA FeOMETPUHECKYI0 (DOPMY LUIUCTEPHBI, BbIMUCASEMbIN NO opmyrie Kq) = v
(0}

(H — ypoBeHb HedTK B UNCTEpPHE, MM; AV — 06beM HedhTH , NPUXOZAWMNCA HA 1 MM BbICOTbI HANOMHEHUS
LMCTEePHbI HA N3MEPSEMOM YPOBHE HanonHeuusi H, M3/mm; Vy, — o6bem HepTn B UMCTEPHE Ha M3MepAEMOM
yposHe H, m3);
8H — oTHocuTenbHas NOrPeLIHOCTb U3MEPEHUI YPOBHA HedTH, %;
. 1+ 2B -,
G — KO3 DUUMEHT, BblMMCriaemsln no popmyne G= % (B—xoahpuumenT 06 LEMHOTO pacwmpeHnsi HedpTh);
+ .
P
8p — OTHOCMTENbHas MOTPeWHOCT W3MEePeHU MNOTHOCTU HedTH, Kr/M3, BbluMcnsiemas no dopmyne
Ap
Prmun
NOrpeLIHOCTb NEPEHOCHOTO NNOTHOMEepa, Kr/MS; Py — MMHMMANbLHOE 3HAYeHUe NNOTHOCTH HedTwk, kr/m3);
At, — abconoTHbIe NOrPeLUHOCTU N3MEPEHUA TeMNepaTypbl He TV NpU N3MepeHun ee NNOTHocTH, °C;

Af, — abCconioTHbIE NOrPELHOCTY M3MEPeHns TemnepaTypbl HedTH Npu namepenun ee obbema, °C.

B.1.2 lMpepensi OTHOCUTENBHON MOrPELLHOCTU U3MEPEHUIA Macchl HeTH B Kene3HoA0POXHOM cocTaBe, %, BbluMc-
nsioT No dopmyne

8p = 100 (Ap — abconoTHan NOrpewHoCTb onpeaeneHna NNOTHOCTU B nabopaTtopum nnu abcontotHas

n
om; = L 2 m; - dm, ®2)
ci=1
rae m,— Macca HeddTU B XenesHOAOPOXHOM COCTaBe, Kr,
i— HOMep UMCTEpHbI;
m; — Macca HepTu B /-ii UMCTEpHE;
n— 4nCro UUCTEpPH.
B.1.3 lMpepensl 0THOCMTENBHON NOrPELHOCTY n3mepeHuin o6bema HedTH, %, BBIMUCAAIOT NO dopmyre

2 2
3K AH
() (5 ®.3)
100 H
roe 8K — oTHOCUTENbHasi MOrpeLwHOCTL COCTABNEHMA rpagyupoBOYHON Tabnuubl, %;
AH — abconioTHasi TOrpeLHOCTb CPeacTBa U3MEPEHWI YPOBHS, MM,

8V =100

B.2 OueHkKa NOrpelwHoOCTV U3MEpPEeHU Macchl HepTH NPKU NPUMEHEHMHN NPAMOro MeToaa CTaTu4ecKnx
M3MepeHW B3BeLIMBaHUEM Ha Becax pacLensieHHbIX LUCTepPH

B.2.1 lNMpepensl OTHOCUTENBHON NOrPELHOCTN N3MEPEHNTI Macchl HepTH B uucTepHe, %, BbIMMCNAT No hopmyne
100
8m =——/Am? + Am?2, (B.4)
m

rae Am_— abconioTHas MOrPeLIHOCTL BECOB NPY U3MEPEHNSX MaCChl FPYXEHON LMCTEPHbI, KT, 6epyT U3 akcrnnyaTaumoH-
HOWN OOKYMEHTaunn Ha BECHI;
Am_ — abconioTHasa NorpeHoCTL BECOB NPU N3MEPEeHUsAX Macchl MOPOXHEN LIMCTEPHBI, Kr, 6epyT na skcnnyaTaumnoH-
HOWN JOKYMEHTauun Ha BECHI.
B.2.2 Mpeaenbl OTHOCUTENBHON NOrPELLHOCTU U3MEPEHNI MaCChl HEMDTU B KENE3HOAOPOXKHOM COCTaBe B NPOLUEH-
Tax BbluMCnsioT no dopmyne (B.2).

12
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B.3 OueHkKa norpewHoOCTN N3MepeHnn Maccbl HepTU NPU NPUMEHEHNN NPAMOro MeToAaa CTaTUYeCKNX
M3MepeHW B3BeLLMBaHWEM Ha Becax B ABMKEHUM HepacLenneHHbIX LMCTEPH U COCTAaBOB U3 HUX

B.3.1 MNpeaenbl OTHOCUTENBHOW MNOrPeLIHOCTY N3MepeHun maccel HedpTun, %, BeIMCAsSOT No dopMyne

100 2 2 B.5
om =—Amé + Am&,, (B:5)
m
rae Am, . — abCconioTHasa NOrPeLwHOCTb N3MEPEHUA MacChl IPYXEHOTO COCTaBa, Kr;
Am,  — abconioTHas NOrPELHOCTL M3MEPEHNS MACChl MOPOXHEro COCTAaBa, Kr.
B.4 Mpeaenbl 0THOCUTENBHOWM NOrPELLHOCTY M3MEPEHUIN MacChl HETTO HedTH, %, BbIUMCIIAIOT No hopmyne
2 2 2
AWE L + AWEL + AW,
SMH =11 (6m *)2 " M.B M.n xc (B.6)
1— Wae + Wan + Wee
100
rae AW,, , — abconotHasa NnorpewHoCTb N3MEePEHUA MacCoBOW J40NM BOAbI B HedTH, %;
AW,, , — abconioTHas NOrpeLHOCTb U3MEPEHUS] MACCOBON A0ONM MEXAHNYECKUX Npumecen B HedTn, %,;
AW, . — abconioTHan NorpewHoCTs U3MEPEHNst MacCcoBOM AO0IN XNOPUCTLIX conelt B HedTu, %.
BenuunHy 5m” npy NPUMEHeHUU KOCBEHHbIX MeTOA0B U3MEPEHNi Macchl HedpTH BbIYMCISIIOT No hopmyre
om
m* = , (B.7)
11

roe 8m — npepaernbsl 4onyckaeMown OTHOCUTENBHOW NOMPELLHOCTN U3MEPEHNI Macchl GpYTTO HEP TV KOCBEHHBIMW METOA,a-
MU, %.
Mpy NpYMEHEHNM NPSIMbIX METOAOB U3MEPEHUI Macchl GpyTTO HEMTW 3HAYEHNE §M* NPUHMMAKOT PaBHbIM OTHOCK-
TENbHOWM NOrPeLIHOCTU N3MEPEHUI Macchl BPYTTO HETU C NOMOLLBIO BECOB.
AGCOnoTHbIE NOrPELHOCTN N3MEPEHUI MaCcCOBLIX AOMNEN BOAbLI, MEXaHUYECKUX NMPUMECEN U XIMOPUCTLIX CONel B
HedTU BbIMUCTISAIOT B COOTBETCTBUM C NpunoxeHuem I

13
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Mpunoxenve I
(o6sa3aTenbHoOe)

Mopspok pacyeTa NorpeLwHocTein Npu onpeaeneHu B nabopaTtopmMm MaccoBbIX Aoneil BoAbl,
MeXaHUUYeCKMX NPpUMeceit U XIIOPUCTbIX coneit

ABCONIOTHBIE NOrPELHOCTU ONpeaeneHnin MacCoBbIX A0NEN BOAbI U MEXaHUYECKMX NPUMECEN B NPOLIEHTaX BbIUMC-
nsoT B cooTBeTCTEUM ¢ [3]. [ins noBeputensHom BeposTHoCcTH P = 0,95 1 ABYX N3MepEeHWI COOTBETCTBYIOLLLETO NoKa3aTe-
ns KayecTBa HeddTH abCONIOTHYIO MOMPELWHOCTL €r0 U3MEPEHUI BBIMMCNAIOT Mo dopmyne

R? -r2.05 r.n
A=t +—m——,
V2
rge R v r— BOCNpOM3BOAMMOCTE M CXOAMMOCTE MeToda OnpedereHusi COOTBETCTBYIOWErO MNokasaTens kavecTBa

Hed U, 3Ha4eHUsi KoTopbIX NpuBeaeHsl B TOCT 2477, TOCT 6370, TOCT 21534, Bbipa)keHHble B MaCCOBbIX
AonsAX.

BocnpoussogmmocTe MeToaa onpeaeneHnst KOHUeHTpaumm xnopucteix conen no FOCT 21534 npuHnmaroT paBHoOM
YABOEHHOMY 3HAYEHWIO CXOAMMOCTH 1. 3Ha4eHNe CXOANMOCTH 1, ., BbIP&XEHHOE B mr/am3 no FOCT 21534, nepeeoast B
MaccoBbl€ AOnn No dopmyne

= 0,15, ¢ r.2)
p
roe r, . — cxoaumocTb Metoga no FOCT 21534, mriam® (r/m3);
p — NNOTHOCTL HedTU NPU TemnepaType UamepeHuit Macckbl HeddTn, Kr/m3,

14



(]

(2]
(3]

[4]

(5]

6]

FOCT P 51659—2000

FOCT P 51858—2002
rOCT P 8.580—2001

MW 2153—2004

OCT P 51069—97

MU 2676—2001
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Bubnuorpadcun

BaroHbI-LMCTepHbI MarucTpansHbIX KenesHbix gopor konen 1520 mM. Obwme TexHu4ec-
Kue ycnoswmsi

Hedtb. O6Wwme TeXHNYECKNE YCNOBUA

FocypnapcTBeHHas cuctema obecneyeHusi eauHcTBa namepenui. Onpegenexmne n npu-
MEHEeHWe nokasaTenei NPeun3MoHHOCTU METOAO0B UCTLITAHWIA HedpTenpoayKTOB
locypapcteeHHasn cuctema obecnedeHnss equHCTBa MaMepeHuii. [noTtHocTb HedTw.
TpebGoBaHUsi K METOAVKAM BbINOMHEHWUS! U3MEPEHMNI apeoMeTPOM MNpU yYeTHbIX onepa-
UMnsx

Hed1b M HedTenpoaykTsl. MeToa onpeaenennsi NIoTHOCTW, OTHOCUTENBHON MITOTHOCTK
M NNOTHOCTU B rpagycax APl apeomeTtpom

locypapcTeeHHas cuctema obecneveHusl eauHCTBa Mamepenuin. Metoguka metponoru-
YeCKON aTTecTaumm anropuTMOB U NporpaMm o6paboTkM gaHHbIX Pe3ynbTaToB uamepe-
HWI Npy onpedeneHunn o6bema n Macchl Hedp T n Hed TenpoaykToB. OGLKe NONOXEHUs
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YOK 531.73:621.642.2 MKC 17.020 T86.2

Kntouesble crioBa: macca, macca 6pyTTo ToBapHoi HedTi, Macca Gannacrta, Macca HeTTO TOBapHOMN HeddTu,
METO/IMKA BLINOMHEHUS U3MEPEHUiA, 0B BbeM, XKenes3HoAopoXKHasa LUcTepHa, NorpellHoCTb, YPOBeHb, rpaayu-
pOBKa, NMoBepKa, TemnepaTypa, NNoTHOCTb, AaBNeHue

PexomMeHOauvm no MmexXxrocygpapcTBeHHONW cTaHpaapTv3auuwm

FocypapcTBeHHas cuctema obecnevyeHMA eqMHCTBA M3MepPeHnn

MACCA HE®THU
METOOWKA BbINONMHEHUS UBMEPEHUI B XXENE3HOOOPOXHbIX LMUCTEPHAX
B CUCTEME MATMCTPAJIbHOIO HE®TENPOBOAHOIO TPAHCMOPTA

OCHOBHbIE NONOXeHNA
PMIr 85—2009
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Pepaktop J1.B. Kopem+ukosa
TexHuueckui pegaxktop B.H. [pycakosa
Koppektop B.E. Hecmeposa
KomnbtoTepHas Bepctka J1.A. Kpyeoeod
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