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Mpeaucnosue
Llenu, OCHOBHble MPUHYUMNbI U OCHOBHOU MopsAdoK nposedeHus pabom Mo
MexaocydapcmeeHHoU cmaHdapmu3ayuu ycmaHos8s1eHbl rocrt 1.0-2015
«MexeocydapcmeeHHasi cucmema cmaHlapmu3sayuu. OcHosHble nosnoxeHus» u FOCT
1.2-2015 «MexzaocydapcmeeHHass cucmema cmaHOapmu3ayuu. CmaHOlapmbi
MexzocydapcmeeHHble, [rpasujsia U pekoMeHOauuu o  MexeocydapcmeeHHoU
cmaHOapmu3sayuu. Npasuna paspabomku, npuHIMusi, 06HO8MEHUSI U OMMEHbI»

CBepneHus o ctaHpapre

1 PASPABOTAH BcepoccuickuM Hay4HO-UCCNEeAOoBaTENbCKUM  UHCTUTYTOM
nuBoBapeHHOW, 6e3ankoronbHON W BUHOAENBYECKON MNPOMBILLNIEHHOCTN - dwmnuan
®IBHY «PepepanbHbll HayYHbIA LEHTP nuweBbix cuctem um.B.M.[opbatosa» PAH
(BHUUMBUBIT — punuan ®IreHY «®HL nuwesbix cuctem nm.B.M.["'opbaTtosa» PAH).

2 BHECEH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY perynmpoBaHuio U
mMeTponornu

3 NMPUNHAT MexrocynapcTBeHHbIM COBETOM MO CTaHAapTU3auun, MeTposnorum u

cepTudmkayum (NnpoToKo oT

3a NPUHATUE nporoJjiocoBanu:

KpaTtkoe HaumeHoBaHue cTpaHbl | Kog ctpaHbl no MK CokpallyeHHoe HauMeHOBaHUe HauMOHanbHOro
no MK (MCO 3166) 004—97 (UCO 3166) 004—97 opraHa no ctaHgapTusauum
AsepbaingxaHn AZ AsroccraHgapT
ApmeHns AM MwH3KOHOMpPa3BUTUA N UHBECTULMIA Pecnybnuku
ApmMmeHus
Benapycb BY loccTangapt Pecnybnuku benapycb
py3ws GE MpyscTaHaapT
KasaxcTaH Kz locctangapT Pecnybnukn KazaxctaH
Kuprusus KG KblprelacTaHgapT
MonpgoBa MD Mongosa-ctaHgapT
Poccuiickas depepaums RU Poccrangapt
TapxukncTaH TJ TapxukcTangapt
TypkmeHus ™ [nasroccnyx6a « TypkMeHCTaHgapTnapbi»
Y3bekncraH uz Yactangapt
YkpavHa UA [ocnotpeberaHgapT YkpanHbl

II
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4 T[lpukaszom OPepepanbHOro areHTCcTBa MO TEXHUYECKOMY PerynupoBaHuio U
MeTposiornm ot Ne MEXroCcygapCTBEHHbIW CTaHaapT
FOCT BBEAEH B OENCTBME B KadecCcTBe HaLMOHanbHOro craHaapTa

Poccunckon ®epepaunm ¢

5 BBEJIEH BINEPBbIE

VHpopmayus o esedeHuu 6 Odelicmeue (npekpaweHuu Oelicmausi) Hacmosiueao
cmaHdapma u USMeHeHuUl K HeMy Ha meppumopuu yKa3aHHbIX 8blwe eocydapcmes nybnukyemcs
8 yKasameJsiax HauuoHallbHbIX (20Cy0apCmeeHHbIX) cmaHdapmos, u3dagaembiXx 6 J3mux
2ocydapcmeax.

UHpopmayus 06 usMmeHeHussx K HacmosuwemMmy cmaHOapmy rybnukyemcs 8 exe200HOM
UHOpMayUoOHHOM yKazamersie «HayuoHarnbHble cmaHOapmbly, a meKcm U3MeHeHul u
r10rpasoK — 8 eXXeMecss4HOM UHOpMayUOHHOM yKazamerse «HauyuoHarnbHble cmaHoapmbly». B
criyqyae rnepecmompa (3amMeHbl) Unu OmMeHbl Hacmosiweeo cmaHOapma coomeemcmeyruee
yeedomnieHue 6ydem orybriukogaHO 8 EXeMECSAYHOM UHGQOPMayUOHHOM  yKazamerse
«HayuoHanbHble cmaHOapmel». Coomeemcmeyrwas uHgpopmayus, yesedomiieHue U
meKcmbl pa3Mmewaromces makxe 8 UHgpopmayuoHHoU cucmeme obuwjeeo nonb3o08aHusi — Ha
oguyuanbHom calime @edepasibHO20 azeHmMcmea o MexHUYeCKOMYy pezyriupogaHuto u
mMempoJsiozuu 8 cemu MIHmepHem

© CraHgapTtuHdopm, 202

B Poccuinickon ®depepaumm HacTosWMA CTaH4APT He MOXeT ObiTb MOMHOCTbIO UMK
YacTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH N PACNpPOCTPaHEH B KadecTBe ouLmManbHOro nsgaHus
6e3 paspeleHua GenepanbHOro areHTCTBa No TEXHUYECKOMY PEryIMPOBaHUIO 1 METPONOMN

III
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CopepxaHue

1 ObnacTb NnpUMeHeHus

2 HopmatuBHble cCbInku

3 TepMuHbI, onpefeneHns u cokpalleHus

4 CywHocTb MeToaa

5 CpencTtea nsmepeHuin, BcromoratenoHoe obopyaoBaHne, peakTuBbl 1

mMaTepuanbl

6 OTHop Npob

7 TpeboBaHus Kk kBanugukayum oneparopa

8 TpeboBaHUs K yCnoBUsM N3MepeHUi

9 lNMoaroToBKa K BbINOSITHEHUIO N3MEPEHWNI

10 YcTaHoBneHne rpagynpoBOYHON XapaKTepUCTUKN

11 BbInONHEHUE n3MepeHnn

12 OBpaboTka pe3ynbTaToB N3MepeHUi

13 MNpoBepka NpnemMnemMocT pesynbTaToB U3SMEPEHUN, MOMNYyYEHHbIX
B YCNOBUSIX BOCMPOU3BOANMOCTH

14 KoHTpoOnb Ka4yecTsa pe3ynbTaToB U3MEPEHUI Npu peanusauum MeTona B
nabopaTtopun

15 TpeboBaHusa BGeszonacHoCTH

MpunoxeHne A (obsasatenbHoe) aeHTudurKaumMoHHbIe AnanasoHbl
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MEXIOCYAOAPCTBEHHBI WU CTAHOAPT

Cuppbl ¥ nyape
MOEHTUOUKALINA
MeToa onpepernieHUA OTHOLIEHUS U3OTOMOB KUCIopoaa ®0/'°0 BoaHOM
KOMMOHEHTbI
Siders and poiret
IDENTIFICATION

Method for '80/'°0 isotope ratio determination of water component

[OaTta BBegeHusa —

1 O6nacTb NpMMeHeHuUs

HacToswmin craHaapT pacnpocTpaHseTcs Ha cuapbl, Cuapbl TpaguUUOHHbIE,
cuapbl MPYKTOBbIE, cuapbl OPYKTOBbIE TpaAULIMOHHbIE, Nyape, nyape TpaauLUOHHbIE 1
ycTaHaBnuBaeT MeToA OonpeferieHnst OTHOLLEHUs N30TOMOB Kucrnopoaa 80/'°0 (panee -
5'%0ysmowz) BOZHON KOMMOHEHTbI B yKa3aHHbIX NPOAYKTaXx.

NoeHTudgpunkaymoHHble Ananas3oHbl OTHOLUEHMSt W30TOMOB  Kucnopoaa ®0/'°0
BOZHOW KOMMOHEHTbl B cuapax, cuapax TpaguuMOHHbIX, cuapax (pyKTOBbIX, CUApax
(DPYKTOBbIX TPAAULUMOHHBLIX, MNyape, nyape TPagUUMOHHbIX B COOTBETCTBUMM C

MpunoxeHuem A.

2 HopmaTuBHbIEe CCbIJIKU

B HacTosilleM cTaHAapTe WUCMosfib30BaHbl HOPMAaTUBHbIE CCbINKU Ha creaylowme
cTaHgapThl:

FOCT 12.0.004—2015 Cuctema crtaHgapToB GesonacHocT Tpyaa. OpraHusauus
0byyeHuss 6esonacHocTn Tpyaa. ObLne nonoxeHus

FOCT 12.1.004-91 Cucrtema crtaHgaptoB OesonacHocTu Tpyda. [loxapHas

6esonacHocTb. Obwme TpeboBaHusA

npoekm,RU, okoHYameribHas pedakyus 1
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FTOCT 12.1.005-88 Cucrtema crtaHgapToB 6e3onacHoctn Tpyaa. O6wwme
caHuTapHo-rurneHn4yeckue TpeboBaHnsa K BO3gyxy paboyen 30HbI

FOCT 12.1.007-76 Cwuctema cTtaHgapToB 6esonacHocTn Tpyada. BpegHble
BewjectBa. Knaccudukauymsa n obwme tpebosaHma 6es3onacHocTu

NOCT 12.2.007.0-75 Cwucrema ctaHgapTtoB 6esonacHoctu Tpyaa. Wspenus
anekTpotexHnyeckune. OOwue TpeboBaHus 6esonacHOCTU

roCT 12.2.085-2017 ApmaTypa TpybonposoaHas. KnanaHsl
npepoxpaHuTenbHble. BoiGop 1 pacyeT nponyckHON cnocoBHOCTM

FOCT 12.4.009-83 Cuctema ctaHgaptoB 6OesonacHoctu Tpyga. [loxapHas
TexHuKka Ansa sawutsl o6bekToB. OcHoBHbIE BUAbI. PasmelleHue n obcnyxueaHme

NOCT 12.4.021-75 Cuctema craHgaptoB ©OesonacHocTu Tpyda. Cucrtemsl
BeHTUNsUnoHHble. O6wme TpeboBaHus

OCT 12.4.103-83 Cuctema crtaHpgaptoB 0OesonacHoctu Tpypa. Opexpa
cneuvanbHas 3alluTHas, CpeacTBa MHAMBMAOYaANbHOW  3aWUTbl  HOr U pPYK.
Knaccudunkauus

FOCT 6709-72 Boga anctunnupoBaHHas. TexHn4eckne ycrosus

FOCT 8050-85 [Byokucb yrnepoaa rasoobpasHas wn xugkas. TexHudeckue
yCrnoBus

FOCT 31730-2012 Mpoaykunsa suHoaenbyeckas. lNMpaBuna npueMkn u mMeTonbl
otbopa npob

FOCT 32095-2013 NOCT 32095-2013 lNpoayKkumnsa ankoronibHas U cbipbe AN ee
npoussoacTea. MeTtog onpegeneHus o6bemMHON JONK 3TUNOBOrO cnupTa

FOCT 32777-2014 [dobGaBkn nuwesble. HaTtpus 6eHsoaT E211. TexHuyeckue

yCcnoBuA

MpwumeyaHwme — [pyn Nonb3oBaHUM HaACTOALWMM CTaHO4ApPTOM LernecoobpasHo
npoBepuUTb  AEWCTBME  CCbIMIOYHbIX  CTAHAAPTOB Ha  TeppuTopuM  rocygapctea Mo
COOTBETCTBYHOLLEMY YyKas3aTeno CTaHO4apToB, COCTaBfIEHHOMY MO COCTOAHUIO Ha 1 sHBaps
TeKyllero roga, 1 rno COOTBETCTBYHOLUUM WUHOPMALMOHHBIM yKasaTenam, onybriMkoBaHHbIM B
Tekywem rogy. Ecnm cCbiNOYHbIA CTaHZapT 3amMeHeH (M3MEHeH), TO npu MNofb30BaHUN
HacToAWMM  CTaHO4apTOM  criedyeT  PYyKOBOACTBOBATbCA  3aMEHAWUM  (M3MEHEHHbIM)
cTaHgapToM. Ecnu cebinoyHbi cTaHAapT OTMeHeH 6e3 3aMeHbl, TO NOoXeHue, B KOTOPOM AaHa
CCbIfIKa Ha Hero, NPUMEHSETCH B YacTu, He 3aTparmBaroLLen 3Ty CCbISKy.
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3 TepMuHbI, onpeaesrieHUs U CoKpaleHus

B  Hactoswem  craHgapte  NpUMEHeHbl  creayllmne  TEePMUHbl  C
COOTBETCTBYIOLLUMMU OnpeaeneHns Mn n CokpaLLeHuns:

3.1 6180VSMOW2,: XapakTepuctmka  M30TOMHOrO  cocTaBa  Kucnopoaa,
onpegensemas Kak OTHOCUTENbHOE OTKIOHEHWE W3OTOMHOro OTHOLUEHUS Kucnopona B
aHanuaupyemon npobe OT M3OTOMHOrO OTHOLUEHUA KWCNOpOoA4a B MeXAyHapOAHOM
obpasue cpaBHeHus MATATO, npomunne, %eo.

3.2 MmexayHapoAHblM obpasey cpaBHeHus VSMOW2: WsoTonHbii cocTaB
kucnopopa cpegHeokeaHudeckon Bogbl (Vienna Standard Mean Ocean Water 2),
KoTopbIn npeacraBnseT cobon «BeHckui cTaHpapT ycpegHEeHHOW OKeaHWYeckon BoAbl
2».

3.3 MexayHapoaHbli oOpasen cpaBHeHusa USGS47: W3oTonHbii cocTas
nuTeeson BoAabl o3epa Jlynsa (United States Geological Survey 47 «Lake Louise Drinking
Water»).

3.4 mexayHapoaHbiM obpasey cpaBHeHuss SLAP2: MN3oTonHbI cocTaB BoAbl
aTMocepHbIx ocagkoB AHTapkTuabl (Standard Light Antarctica Precipitation 2).

3.5 MATAT3 — MexayHapoaHoe areHTCTBO No aToMHoW 3Heprun (International
Atomic Energy Agency/IAEA).

3.6 ISODAT - nporpammHoe obecnedeHne ansa macc-cnektpometpa Delta V
(Thermo Fisher Scientific, Inc., CLLUA)

MpwummeuyuaHue — Obpasey cpaBHeHus VSMOW2 xapaktepusyercs

OAHOPOAHBIM U30TOMHbLIM COCTaBOM. 3Ha4YeHue 5"°Ovsiiowz paccuuTbiBatoT no (1)

(lsoj (18()]
160 npoba 160 VSMOW 2

8" Oysuows = T -1000, (1)
——
( O]VSMOW2
18
rAe | & - N30TOMHOE OTHOLLUEeHue Kucropoda ¢ maccamum 18 n 16 B
O VSMOW 2

obpasue cpaBHeHus, paBHoe 0,00+0,02 %o;
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18

o

[Tg—j - WN30TOMHOE OTHOLWeHWe kKucnopoga C Maccamm 18 u 16 B
npoba

aHanuaupyemomn npobe, %o.

4 CywHoOCTb MeToAa

MeTon ocHOBaH Ha W3OTOMHOM ypaBHOBELUMBAHWUM MOJEKYNT KUCNOPOAAa BOAHOW
KOMMOHEHTbI aHanu3npyemoro obpasua v kucrnopoga monekyn CO, B cmecu CO,- He.

N3oTonHoe ypaBHOBELUMBaHWE MPOUCXOAUT B 3AKPbITbIX  KPbiIKaMU U
npeaBapuTernbHO npoayThix cmecbio CO,- He nmpoBupkax, BMecTUMOCTbio 12 cm®, B
KOTOpbIX HaxoauTcs 1 cm® nccnepyemoro obpasua. NMpobupkn nomewlaoT B TEPMOCTAT U
ocTaBnaAlT nx Ha 20 Yacos npu Temnepatype 24°C gns ypaBHOBelLMBaHuA. B TeueHue
3TOro BPEMEHM NPOUCXOAUT U3MEHEHWE U3OTOMHOro CocTaBa KUCMOPOAA B MOJEKynax
CO..

[asoBass cMeCb C W3MEHEHHbIM W30TOMHbLIM CcocTaBoM kucrnopoga B CO»
«BblAyBaeTCA» MOTOKOM YWUCTOro renust M3 npobupku, NPOXOAUT 4Yepes «IOBYLLKY»
OCTaBLUMXCA MapoB BOAblI TWNa «HadWOH» W MOCTynaeT B MNETN KanubpoBaHHOro
obbema. B crnepywouwem uukne pabotel GasBench |l crtporo 3apgaHHoe neTnew
KONMM4YecTBO rasa BblAyBaeTCA BO BTOPYH FOBYLUKY Tuna «HadUOH» W MOCTynaeT B
Xpomartorpadnyeckyto KOJOHKY, rAe MNPOUCXOAUT pasfderieHMe rasoBoil CMecu Ha
KOMMOHEHTbI ANA NocneayLero N3o0TONHOro aHanuaa B Macc-CnekTpoMeTpe N30TOMNHbIX
OTHOLUEHUA. B UCTOYHMKE MOHOB Macc-cnekTpoMeTpa MOrnekynbl AMOKCUAAa yrnepoda
NOHU3NPYIOTCA METOAOM JreKTPOHHOro yaapa. [lanee nop BO3OeWCTBUEM MarHUTHOrO
nons NPOUCXOAUT pasferneHune nofyYeHHbIX MOHOB ANOKCUAA Yrnepoaa, NOMUMO NPoYUX,
Ha C'0'", ¢ maccoit 44 u C'?0"0" ¢ maccoit 46, KOTOpble PerucTpupyroTcst Ha
COOTBETCTBYIOLLMX KONNEKTopax Macc-cnektpomeTpa. M3 OTHOLWEHUS W3MEPEHHbIX W
3aperncTprpoBaHHbIX MOHHbBIX TOKOB ¢ Maccamu 46/44 ¢ nomoLbio nporpammel ISODAT

onpeaensaT OTHOLWEHNEe cTabunbHbIX N30TOMNOB oii s L

5 CpeactBa M3MepeHuW, BcrnomoratesibHoe oGopyAoBaHue, peakTUBbI U
matepuanbl
5.1 Macc-cnekTpoMeTp M30TOMHbIN C TEXHUYECKMU XapaKTepucTukamu:

- AManasoH MACCOBbIX YMCEST, A. €. M. ....uvveeeee e 1-90;
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- YyBCTBUTENbHOCTb (MOSIEKYN/UOH), HE MEHEE .............cccevvnnns. 900;

- paspewatowias crnocobHocTb, M/AM, (Ha ypoBHe 10 % oOT MakcumanbHOW
WHTEHCUBHOCTW NUKA M/Z 44), HE MEHEE .........cvviiiiiiiiiinnnn, 95.

Cuctema noAroToBKU 1 BBoAa NPob B M3OTOMHbLIA MAcc-CNEKTPOMETP CTaburnbHbIX
nsoTonos, obecneuyvBawLlas BOCMNPOU3BOAUMOCTb WU3MEPEHUN 5'®0 B npouecce
UMMNYNbCHOMN Nepuoauyeckorn uHxekuun pecdepeHtHoro rasa CO, %o He Gonee 0,1.

Pabouas cTaHUMs Ha OCHOBE MNEPCOHANbHONO KOMMbIOTEPA W MPOrpamMmMHOro
nakeTa Isodat 3.0 gna ynpaBneHus cuctemol NOAroTOBKM M BBOAA NPoO, a Takke macc-
CMEKTPOMETPOM, perncTpaunm n obpaboTkm pesynbTaToB U3MEPEHUNA.

O6pasupl cpaBHeHus, npegoctasnaemble MAITATO:

- VSMOW?2, 3HadyeHune nokasartens 6180VSMOW2 cornacHo cneuudgukauum Ha
obpaseL cpaBHEHUS;

- SLAP2, 3HayeHue nokasartens 6180VSMOW2 cornacHo cneuudukaumm Ha
obpaseLl cpaBHEHWS,

- USGS47, 3HaueHue nokasartens 6180VSMOW2 cornacHo cneuudukaumum Ha
obpaseL cpaBHEHUS.

[o3aTopbl ogHOKaHanbHble BMeCcTUMoCTbio 200 MM®.

MpoBupkn ¢ nNpobkamMu U PEe3MHOBbIMKW cenTamyu BMECTUMOCTbIO 12 cM®  ans
aBTogosatopa GC-PAL cuctembl noarotoBkn M BBOoAa nNpob6 B W3OTOMHbLIA Macc-
CNeKTpoMeTp.

lenuii ra3oobpasHblii BbICOKOW YUCTOTbl C OOBbEMHON OONen renva He MeHee
99,9999 %.

[Byokucb yrnepopa rasoobpasHas v xuakas, no FOCT 8050-85.

CtaHaapTHbIi ob6pasel coctaBa CO; B renun, o6bemHasa gons CO;, 0,5%.

Hatpus 6eHsoar no FOCT 32777-2014.

Kanus copbar.

Bopa auctunnuposanHas FOCT 6709.

5.2 [onyckaeTcsi NpUMEHeHue Apyrux CpeAcTB WU3MEpPEHWi, BCromoratesibHbIX
YCTPOWCTB, peaKkTUBOB W MaTepuanoB C METPONIOTMYECKUMU U TEXHUYECKUMU

XapaKkTepuctukamm He Xyxxe npnBedeHHbIX BbilLE.

6 TpeGoBaHuA K KBanudukaumm onepaTopos
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K paboTe Ha macc-cnektpomeTpe AonyckalT nuly ¢ BbiCMM oBpasoBaHuem,
MMELWUX KBanUMUKaLUMIO He HWKE WHXeHepa, MpOLUefLUMX COOTBETCTBYIOLUMIA Kypc

O6y‘-IeHI/Iﬂ N N3yHMBLLNX UHCTPYKLUIO MO SKCnlyaTauun Macc-cnekTpomeTpa.

7 TpeGoBaHUA K YCNOBUAM U3MEpPEHUN

Mpu BbINONHEHUM un3MepeHuii B nabopaTopuu cobn4alT  creayoLme

yCnoBus:
- TemMnepaTypa oKpyxaloLLero Bosayxa, °C, oT 20 go 27
- OTHOCUTENbHasA BNaXxHOCTb Bo3ayxa, % o120 no 70;
- aTMOocdepHoe gaBneHue, klla o1 84,0 no 106,7;
- HanNpsKeHne nepemMeHHoro Toka, B {22072y
- YyacToTa nepemMeHHoro Toka, 'y (60£1);
- UICTOYHUK BecnepebonHOro NUTaHus obasaTentHo;
- Hanuyne KOHAULMOHMPOBAHMSA BO3ayXa obsasaTenkbHo.

8 OT60p Npo6

Ot6op npo6 cuapos, cUAPOB TPaAMLMOHHBLIX, CUAPOB (PYKTOBbIX, CUAPOB
(PPYKTOBbLIX TPaAWLMOHHBIX, Nyape, nyape TpaguumoHHbix — no MOCT 31730. [Ans
UCKIIOYEHUs 3abpaxkmBaHnsa B aHanuaupyemyto npoby aobasnsawT HaTpua GeHsoaT unm
kanusa copbart u3s pacuyéTa 1 I'/JJ,M3.

O6pasubl ¢ NOBbILLEHHLIM CofepXaHUeM ABYOKUCU Yrrepoaa npeasapuTenbHO
ocBoboxgalT OoT pAByokucu yrnepoga. WM3GbiTok AByokucu yrnepoga yaansioT B
cootBetcTBun ¢ FOCT 32095-2013 (n.6).

9 MNoaroTtoBKa K BbINOSTHEHMIO U3MEPEHUI
9.1 TMpubop noarotasnuealT K paboTe B COOTBETCTBUU C WHCTPYKLMENR no ero
aKcnnyaTaummn.

9.2 YcraHaBnuBealoT AaBfeHne rasos Npu nofaye Ha yHUBepcarnbHbIN HTEpdenc

GasBench Il :
- renus (He) - 410°Na;
- pedbepeHTHOro rasa (CO,) - 410°Na;

- aHanuTu4eckon rasosou cmecu (CO.+He)
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ANs N30TOMHOro ypaBHOBELUNBAHUSA - 410°Ma;

9.3 C nomoLblo oAHOKaHanbLHoro gosatopa sMectumocTtbto 200 MM otbupatot 200
MM® Mccrniefyemoro obpasla U NEPEHOCAT B CneLmarnbHylo NpoBUpKY ¢ repMeTUYHbIMM
Npo6KaMi U Pe3nHOBBLIMU CENTaM BMECTUMOCTbIO 12 cM°.

9.4 TlpobupKy repmMeTU4HO YKynopusarwT npobKo C pPe3nHOBOW CEnTon U
ycTaHaBnuBalT B TepmocTat aBtoposatopa GasBench Il (temnepaTtypa TtepmocTtaTa
AO0IMKHa cocTaBnaTb 24°C).

9.5 Mpwn nomowm urnel asTogo3artopa atmocdepy nNpodupkn NpoayBalT B TEYEHNE
450 ceKyH[, NOTOKOM ra3oBoOW CMecu co ckopocTbto 150 CM>/MUH.

9.6 [na u3MepeHus OTHOLUEHUS WU30TOMOB Kucropoga 0'%0" npobupky c
obpasuom BblaepKuBalT B TepmocTaTte aBTogo3atopa GasBench Il B TeueHune 20 yacos
npu Temnepatype 24°C (ana W30TONHOrO YpaBHOBELUMBAHUA Mexay atoMamu
Kucnopoaa BOAHOW KOMMOHEHTbI aHanuaumpyemoro obpasua u Kucnopoga yriekucrnoro
rasa cmecn CO,-He. B pesynbtate obmMeHa M3OTOMHLIN COCTaB Kucrnopoga Aunokcuaa
yrnepoga B npobupke, «NpUHUMaeT» 3Ha4YeHMe M30TOMHOro coctaBa Kucrnopoga BOAHOWM
KOMMOHEHTbI aHanuanpyemoro obpasua, Tak Kak Konnm4ecTBo MOSeKyn Kucrnopoaa B rase
Ha MHOro NOpPSAOKOB MEHbLUE KOMMYecTBa MOMEKysnl Kucrnopoga BOLHOW KOMMOHEHTbI
aHanusupyemoro obpasua, KOTopble y4acTBYIOT B npouecc obmeHa.

9.7 YcTaHOBNEHHOE 3HayeHue OTHOLLUEeHUA W30TOMOB Kucrnopoaa 5'®Ovsmowz B

pedepeHTHOM rase CO, BBOAAT B 6asy ctaHaapToB nporpammHoro komnnekca ISODAT.

10 YcTaHOBMEeHue rpaayupoBOYHON XapaKTepUCTUKU

Ans yCTaHOBIEHUA rpagyvpoBOYHON 3aBUCUMOCTU ncnonb3yrT
MexayHapoaHble obpasubl cpaBHEHNUA. [pagynpoBOYHYKO 3aBUCUMOCTb yCTaHaBnMBakoT
nepen BbIMONIHEHUEM U3MEPEHUN.

AOna onpepeneHus  M30TOMHOrO  OTHOLWIEHWS  KUCropoda  MCNoSb3yoT
MexayHapogHble obpasubl cpaBHeHns VSMOW?2, USGS47 n SLAP2.

PesynbtaTtel un3MmepeHuin obpabaTbiBaloT aBTOMATMYECKM C  MNOMOLLbLHO
nporpaMmmHoro obecneyeHus, rpagynMpoBOYHbIE KOIPPULMEHTBI ypaBHEHUA Yy =ax +b
ONA  KaXOOoro W3OTOMHOrO OTHOLUEHUS COXPaHSKTCA B MNaMATU  KOMMbTEpa U

NCcnoJib3yrTCA AIA AanbHenLwmx M3MepeHMl7|.



FOCT (npoekm,RU, okoH4amenbHas pedakuyusi)

MpagyupoBoYHas 3aBUCUMMOCTb CUYMTAETCA MNPUEMIIEMON, €Crin BbINOMHAETCA
ycrnosue R? 2 0,995, roe R® - paccuyuTaHHbIA NporpaMmMHbiM obecrnevyeHnem ksagpaTt

KoahdpuumeHTa Koppensauuu.

11 BbinonHeHne U3aMepeHun

Wcnonbsys  nporpammy Isodat 3.0 pgna ynpaeneHus  BBOAOM  Npob
nocnepgosatenbHo BBoAAT 10 npo6. [lepBble 3 npobbl cepun  ABNAKOTCH
MeXayHapogHbiMM  obpasuamn  CpaBHEHWsi, OCTanbHble - wuccrnegyemble npoobl.
BeinonHaoT no 3 napannenbHbIX onpeaeneHus Kkaxaoro obpasua. smepeHve sHavyeHun
nokasatens 8 °Ovsmowz MPOXOAUT MOCNEAOBATENbHO, HAYMHAS C MEXIYHAPOAHbIX
00pasuoB cCpaBHEHUA.

Ons npoBepkn crtabunbHocTn paboTbl npubopa BBOAAT nocneposartensHo 10
paBHbIX 06bEMOB pedepeHTHOro rasa B UCTOYMHUK MOHOB Yepe3d GasBench. 3HauveHue
CTaHOAPTHOrO OTKIIOHEHUSA npu namepeHnn 10 3HaveHuin 5'®0Ovsmowz Ans pecpepeHTHOro

raza CO, He pomkHo npesbiwaTtb 0,1%o.

12 O6paboTka pe3ynbTaToB U3MEpPEeHUMn
12.1 OTHOWeEHNe cTabunbHbIX W3OTONOB  KUcrnopoga Kaxgoro obpasua

X(81SOVSMOW2), %0, BBIMNCAAKOT NO popmyne

X(5180VSM0W2) =ax+thb, (2)

roe

a b KO3 PULMEHTbI U3 ypaBHEHUS rpagynpoBOYHOro rpaduka (nyHKT 10);
X N3MEepPEHHOE 3HaYeHne U3o0ToNHOro coctasa, %o,

12.2 3a pesynbTaT U3MEPEHUIA NPUHUMAIOT cpedHee apudmeTnyeckoe
pesynbTatoB TPEX napannefibHbliX OnpefesieHnid, ecnu  BbINOMHSAETCA YCroBue

npYemMnemMocTu

3-\X — X

max min

(X, + X, +X5)

0
S CRyo5(n), (3)

roe Xmax, Xmin — MAaKCUManbHOE U MUHUMANbHOE 3HAYEHUS U3 MOMYYEHHbIX TPEeX
pe3ynbTaToB NapasfienbHbiX OMNpedefieHnii  OTHOLUEeHWS  WU30TOMOB  KUCIOPOAA,
npomunne, %o;

X1, Xo, X5~ pesynbratbl NapannenbHbiX ornpeferneHnin OTHOLLEeHUA U30TOMoB




kucnopogaa, npomunne, %o;

FOCT (npoekm,RU, okoH4YamenbHasi pedakyusi)

CRogs5(N)—3HayYeHne  KPUTUYECKOro  Auanas3oHa  OTHOLUEeHMA  M30TOMNoB
kncnopoga, % (Tabnuua 1).
Tabnuuya 1
lMokasaTenb
[MokasaTtenb
[MokasaTenb | NnoBTOpsiEMO-
" TOYHOCTM cTH RAPRRIgRaEs
Luana3oH usmepeHul " (OTHOCHTENbH ANMOCTM B EMBHE
OMHOWeEeHUs U30moros (oTHOCUTENDb-
18 ~ 16 OTHOCUTENb- | O€e KpUTUYECKOro
Kucnopoda 6 “O/ "0 g Hoe
- HOW cpeaHeksagp AnanasoHa,
800HOU  KOMMOHEeHMbI cpenHeksaap o
NOrpeLLHoCcT) | aTudeckoe CRoe5(n), %,
cudpos (nyape), a-Tmyeckoe _ _
. : OTKMOHEHNE P=0,95,n=3
npomursine, %o o OTKITOHEHUEe
0, % nosTopsemo- | - o emo-
npu P=0,95 | ctw), - g
o, % y UR, 70
Om -30 00 - 3,0 55 4 6 13
8KJTIOY.
Cs. - 3,000 - 0,50 y 8 12 26
8KJ110Y.
Cs. - 0,5 00 0,5 sknou. 45 16 22 26
Cs. 0,50 0o 1,0 ekstoy. 24 8 12 26
Cs. 1,00 0o 10 sksrou. 12 4 6 13

12.3 Ecnn ycnoeue (3) He BbIMNOMHAETCA, NOMyvaloT elwe oAuWH pesynbTaT B
NOSIHOM COOTBETCTBMM C OAHHOW METOAMKOW u3MepeHuin. 3a pesynbTaT U3MepeHuin
NPUHUMALKOT cpeaHee apudMeTU4eckoe 3HayeHue pesynbTaToB YeTbipex onpeaeneHun,

€CIn BbINOJTHAETCA ycrnoBue

1

max min

i 0 <CR,, (). (4)
(X, + X, + X, +X,) ’

ro€ Xmax, Xmin — MaKCMManbHOE W MWHUMAnNbHOE 3HAYeHUst U3 MOSyYeHHbIX
YyeTblpex pesynbTaToB NapansenbHbIX onpeaeneHnini OTHOWEHNA U30TOMOB Kucropoaa,
npomunne, %o,

CRogs5(n) — 3Ha4YeHWe KpWUTUYECKOro Auanas3oHa ANt YPOBHS BEPOSITHOCTM




FOCT (npoekm,RU, okoHYamenbHasi pedakyus)

P=0,95 u n - pesynbTaTtoB onpeaeneHuii.
CR0,95 (n)=f(n)-o,
Onan=4
CRoes5(n) = 3,6 0,
(5)
roe or - rokasatenb MNOBTOPAEMOCTU W3MEPEHUIA OTHOLLUEHUS W30TOMOB
kucnopoga, % (Tabnuua 1).

Ecnn ycnosne (4) He BbINONHAETCA, BbLIACHAIT MPUYMHLI  NPEBbILLEHNA
KPUTUYECKOro AuanasoHa, YCTPaHAT UX WU NOBTOPSAIOT BbINOSIHEHWE W3MEPEHUI B
COOTBETCTBUU C TpeDBOBaHMAMU METOLNKN U3MEPEHUIA.

124 PesynbtaTr aHanusa B [JOKyYMeHTax, npeaycMaTpuBalolmMX ero

ncnonb3oBaHMe, nNpeacTtaBndaloT B BUAE

3" Ovsmows £0,01-6 - 8" 0y,0, » TPYM P=0,95;

roe SR o ,— CpefHee apudmMeTnyeckoe pesynbTaToB N onpeneneHuii
OTHOLLUEHUSA M30TOMOB KMUCMOpoAa, COOTBETCTBEHHO, MPWU3HAHHbLIX MNPUEMMEMbIMU MO
12.2, 12.3, npomunne, %o;
#0 — rpaHuubl OTHOCUTENbHOW MOrPELUHOCTU U3MEPEHUIN OTHOLUEHWS W30TOMOB
kucnopoga, % (Tabnuua 1).
B cnyyae ecnu OTHOLLEHWE W3OTOMOB HWKE HWXKHEN (Bbille BEpXHEeW) rpaHuubl
AvanasoHa UsMepeHuin, NPOn3BOAAT CreAyHoLLYIo 3anuch B XXypHarne:

«OTHOLLEHME n3oTonoB Kucnopofa meHee MuHyc 30%o (6onee 10%o)»;

13 lNpoBepka npuemnemMocTn pe3ynbTaToB WU3MEPEeHUH, MNOSTYYEHHLIX B
yCNnoBUAX BOCNPOU3BOAUMOCTHU

lMpoBepky npuemMnemocTy pesynbLTaToB n3MepeHun B yCnoBusix
BOCMPOM3BOAUMOCTU NPOBOAAT:

a) Npu BO3HMKHOBEHWUW CMOPHbIX CUTYyauuii Mexay AByms nabopaTtopusmu;

6) npu npoBepke COBMECTUMOCTU pe3ynbTaTOB U3MEPEHWIA, MOMyHYEeHHbIX Mpu
CpPaBHUTENbHbIX UCMbITAHUSAX.

MNpuemnemocTb pesynbTaToB U3MEPEHWUI, MoNyYeHHbIX B ABYX nabopatopusix,

OUEHMBAOT CpaBHEHNEM PA3HOCTU 3TUX pPe3ynbTaTOB C KPUTUYECKON Pa3HOCTbIO CD0,95
10
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no cpopmyrne
2-]X — X,,,[+100
cpl cp2
<CD, s, (6)
(ch1+ch2)
rae Xept, Xep2z — CpefHeapudMeTUveckme 3HayYeHWst OTHOLUEHMA W30TOMOoB

Kucnopoaa, nonyyeHHble B NepBoi u BTopor nabopartopusx, npomunne, %o;
CDpg9s — 3Ha4YeHue KpUTUYECKOW pasHOCTU ANA  OTHOLIEHMS W30TOMOoB

kucnopoga, (%o), Belducnsemoe no popmyne

cmmzw_%pi“iq, ™

roe R— npegen Bocnpoussogumoctun (R=2,8-0r ), (cm. Tabnuuy 1), %;

r — npegen nostopsiemocTu, (cm. Tabnuuy 1), %.

Ecnu kputnyeckaa pasHOCTb He npeBbllleHa, TO npuemnemMsl oba pesynbTaTta
N3MepeHnin, NpPoBEeAEHHbIX ABYMsi nabopaTtopusiMu, M B KadecTB€ OKOHYaTerlbHOro

pesynbTata NCnonb3yT UX Cpep,HeapmchequeCKoe 3Ha4YeHune.

14 KoHTponb KauyecTBa pe3ynbTaToB U3MEpeHUWU, npu peanusauuu
MeTOAUKM B rnabopatopum

KoHTponb kadyecTBa pesynbTaToB U3MepeHuin B nabopaTtopuun npu peanusauuu
METOAMNKN OCYLLECTBMSIOT, UCMOMNb3YSA KOHTPOMNb CTabuUnbHOCTU cpeaHeKkBaapaTu4ecKoro
(cTaHOQapTHOro) OTKMOHEHMSI MPOMEXYTOYHON NPEeLN3NoHHOCTU. [1poBepKy cTabunbHOCTK
BbIMOSTHAOT C NPMMEHEHNEM KOHTPOSbHbIX KapT LUyxapTa.

lMepnognyHOCTL  KOHTpPONSA  CTAabMNMBbHOCTU  pe3ynbTaToOB  BbINOSIHAEMbIX
N3MepEHUI pernameHTMpyroT B PykoBoacTBe no kayecTBy flabopaTtopuun.

PekomeHgyeTca ycTaHaBnuMBaTb KOHTPOMMpyeMbld nepuog Tak, uYTobbl
KONMMYeCTBO pe3ynbTaToB KOHTPOMbHbIX namepexuin 6eir1o ot 20 go 30.

Mpn HeypoBneTBOpPUTESNbHLIX pe3ynbTaTtax KOHTPOMsSA, Hanpumep, npu
npeBbILLEHUN nNpefena OewucTBUA  UnuM  perynsapHoM  npeBbllleHun  npegena
npeaynpexaeHus, BbIACHAT NPUYNHBI 3TUX OTKIMOHEHWU, B TOM YUCNEe NPOBOAST CMEHY

peakT1BOB, NPOBEPSAIT paboTy onepartopa.

11
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15 TpeboBaHus 6e3onacHoCTU

15.1 TpeboBaHua 6e30nacHOCTM [OMKHbI COOTBETCTBOBATb MOSIOXEHUAM,
N3MNOXeHHbIM B PYKOBOACTBE MO 3KCMnyaTauum Macc-crektpomeTpa.

15.2 Tlpn BbINONHEHMM aHanNu3oB cobntogalT TpeboBaHUA  TEXHUKK
BesonacHocTu npu paborte ¢ xummyecknmm peaktmsamm no NOCT 12.1.007 n FOCT
12.4.103

15.3 [lomelleHne, B KOTOPOM nMpPOBOAAT W3MEPEeHUs, LOMKHO ObiTb
obopygoBaHo obLien NpoTOYHO-BbITSXKHOM BeHTUNsAumnen no FOCT 12.4.021.

15.4 3anpewaeTca BkN4YaTb B CETb m paboTaTb Ha macc-crnekTpomeTpe 6e3
3asemneHus. HepgonycTMMO WCNonb3oBaHWe AN 3a3eMfeHus Hynesow  hasbl
SMNeKTponuTaHus.

15.5 OnekTtpobesonacHocTb npu pabote c anektpoyctaHoBkamu no OCT
12.2.007.0.

15.6 OpraHnsaums oOydveHns paboTtatowmx 6esonacHoctn Tpyaa no [OCT
12.0.004.

15.7 TllomeweHne nabopaTopun [OMKHO COOTBETCTBOBATE TpeboBaHUsM
noxapHon GesonacHoctn no NOCT 12.1.004 n vmeTb cpeacTBa NoOXapoTyLEHUs No
FOCT 12.4.009.

15.8 CopepxaHue BpefHbiX BellecTB B Bo3gyxe paboyein 30Hbl HE LOMKHO
npesbiWaTb HOPM, ycTaHoBneHHbIX [OCT 12.1.005.

15.9 lMpu akcnnyataumm cxaTtbix ra3oB cobnogatoT TpeboBaHua 6e3onacHoOCTU
no NOCT 12.2.085.
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MpunoxeHue A
(ob6s3aTenbHOE)

UpeHTUdUKALMOHHBbIE Anana3oHbl

Mpy wHTepnpeTauuMn pesynbTaToB W3MEPEHW, MOMyYEHHbIX MO AaHHOMY MeToay,

PYKOBOACTBYIOTCA MAEHTUPUKALNOHHBIMU AMana3oHamMu B COOTBETCTBUM ¢ Tabnvuen A1

Tabnunuya A1

HavmeHoBaHue npoayKunu 3Ha4eHune
Cugpel
- NPUrOTOBNEHHbIE N3 BOCCTAHOBIEHHOro A6I0YHOro Coka 5" O < (-5,5) (%o)
- NPUrOTOBMEHHbIE 3 CBEXEro Si6NOYHOro coka 5"®Ovsmowz > (-5,5) (%o)
- TPaANLMOHHbIE 5™ O s (-5,5) (%0)
Myape
- MPUroTOBMNEHHbIE U3 BOCCTAHOBIIEHHOMO rpyLLEeBOro coka 5°Ovemons % (-+5,5). (%e)
- NPUrOTOBSIEHHbIE U3 CBEXEro rpyLeBoro coka 5'®Ovsmowz > (-5,5) (%eo)
- TPaAVLMOHHbIE 5'°Ovsmowz = (-5,5) (%)
Cuppbl ppyKTOBbIE
- NPUroTOBIIEHHbIE U3 BOCCTAHOBIIEHHOIO PPYKTOBOro COKa 8" Ovemowz < (-5,5) (%)
- NPUrOTOBMEHHbIE U3 CBEXEro (PPyKTOBOro coka 5"®0vsmowsz > (-5,5) (%eo)
- TPaAVLIMOHHbIE 5" Ovsiowiz > (+5,5) (%)

13
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YK 663.31: 663.34:006.354 MKC 67.160.10

KnioyeBble cnosa: cuapbl, nyape, BOAHAs KOMMOHEHTA, W30TOMHbIA COCTaB,
MexgyHapoaHble 06pasibl cpaBHeHns, 8 °*Oysmows, OTHOLLEHWE CTaGUMbHBIX W30TOMOB
chnopo,qa180/160, Macc-crnekTpomMmeTpus, obpaboTka pesynbTaToB, KOHTPOSIb TOYHOCTU
pes3ynbTaToB, NPUEeMNEeMOCTb Pe3ynbTaToB U3MEPEHUn, npeaen NoBTOPAEMOCTH, Npeaen
BOCMPOU3BOAUMOCTH, rpaHuubl OTHOCUTENbHOW NMOrpeLUHoOCTH, TpeboBaHus

©es3onacHocTu
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PaspaboTaHo:

Bcepoccuiicknii HayHHO-MCCNIEA0BATENbCKUIA MHCTUTYT NMUMBOBAPEHHON, BesankoronbHowm
! BUHOAEMbYECKON NpoMbilneHHocTn — punuan OrBHY «PHL nuwieBbix cuctem UM.
B.M. lop6atosa» PAH (BHUUMBWBI — dunuan GrEHY «®HL| nuiiesbix cUCTEM WM.
B.M. lNop6aTtosa» PAH)

Bpvo avpekTopa Mﬁ% K.B.KobGenes
3amecTuTenb AUPEKTOpa Mo Hay4yHOWN paGOWOW A. . MaHactok

3aB. oTAENOM CTaHgapTusaumm u

cepTudmkauum . M. KpacuBunyeBa

3aB. nabopaTopueit TEXHONOINN BUHOrPaAHbIX -
P
1 NNOAOBbIX BUH %M' E. N. KysabMmuHa

HayyHblli cOTpyAHUK nabopaTopumn TEXHONOru W O.A.Cenpugos
BUHOrpagHbIX U NNOAOBLIX BMH ’

Vg
/o /
y
e

/

M.}O.MaHuH
v 4

MnagLumii Hay4Hbln coTpyAHMK nabopaTtopum

TEXHONOMMMN BUHOrpaaHbIiX 1 No40BbIX BUH
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