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6. OrpaHMyeHMe cpoKa AeWCcTBMA CHATO No npoTokony N 2-92 MerocyaapcTBeHHOro coseTta Mo
CTaHZapTM3aLMn, MeTpoaorum u ceptueukaymm (MYC 2-93)
7. UBAAHUE (mapT 2004 r.) c UsmeHeHnem N 1, yTBepKAeHHbIM B AeKabpe 1988 r. (MYC 2-89)

HacTtoAawmin ctaHaapT pacnpocTpaHAETCA Ha NPUPOAHbIE YrAeBOAOPOAHbIe rasbl, MOCTynakowme ¢
MPOMBbICNIOBbIX YCTAHOBOK MOATOTOBKM rasa W rasonepepabaTbiBatolimMx 3aBOLOB B Fa3onpoBOAbl, rasbl,
TpaHCNOpPTMPYyEeMble N0 MarucTpaabHbIM ra30NpoBOAaM M NOCTaBAseMble NOTPeOUTENAM, U yCTaHaBAUBAET
TPM MeToga onpenesieHMa KoAuyecTBa BOASHbIX MAapOB M TOYKU POCbl BNArM: KOHOEHCALMOHHbLIN,
3NEKTPONUTUYECKNI N aBCOPOLMOHHBIN.

CTaHZapT He pacnpocTpaHAeTcA Ha MPUpPoAHbIe rasbl, NOCTynalwmne C YCTaHOBOK, FAe B KayecTBe
abcopbeHTa MCMoMb3YIOTCA MEeTaHON W Apyrue pPacTBOPMMbIE CNUPTbl ANA  KOHAEHCALMOHHOMo M
3NEKTPOSIUTUYECKOTO METOL,0B.

(MU3meHeHHan pegakums, M3m. N 1).

1. KOHAEHCALIMOHHbIA METO/,

1.1. CywHOCTb MeToAa

MeTopa, 3aKNto4aeTCs B U3MEepPEHMM TEMNEPATYPbI PaBHOBECUA MeXKAy 06pa3oBaHMEM U UCMapPEHNEM
POCbl Ha MOBEPXHOCTU METAN/IMYECKOro 3epKana, KOHTAKTUPYHOLLE C aHanusupyemoim rasom. Metog
npUMeHAeTcA 44 onpejesieHUA TemnepaTypbl TOYKM POCbl BAarM B rasax, He COAEep’Kaluux KanenbHowm
XKUAKOCTU M TOYKA POCbI YIrNEBOAOPOA0B KOTOPbIX HE NMPEBbILLAET TOUYKKM pocbkl Bnaru 6osee yem Ha 5 °C.

1.2. OT60p Npob6

Mpobbl otbupator no TOCT 18917, HenocpeACTBEHHO NpPUCOEAMHAA MPUOBOP K UCTOUYHUKY
aHAN3MpPYemoro rasa.

B npo600TOOPHbLIX AMHUAX HE AOMKHO ObiTb KOHAEHCAUMM MapoB M UX Aecopbumn CO CTEHOK
NpPo6b0ooTOOPHbLIX IMHUIA. 1A 3TOro TemnepaTypa Ha NPo600TOOPHOM IMHUM A0JKHA ObITb HE MEHEE YEM Ha
3 °C Bbllwe npeanosaraeMon TemnepaTypbl TOYKM pocol rasa. MNepes aHaAn3om NpPobooTOOPHYHO ANHUIO U
NIMHWIO Npubopa NpoayBaloT OCylWeHHbIM rasom. [pu HeobxoaMmocT npoboOTOOPHYID ANHULO
TENNOM30NPYIOT UIN HarpeBatoT.

1.3. Annapatypa, maTepuanbl U peaKkTMBbI

1.3.1. TurpomeTp KOHAEHCALMOHHbIM, MO3BONAKOWMA M3MEPATb TEMNEPaTypy TOYKM pPOCbl MNpu
baKTUYECKUX JAaBNEHUAX ra3a B MYHKTE U3MEPEHUA U YA0BNETBOPAIOLWMI creayowmnm TpeboBaHnam:

npeaesnbl U3MepeHUsa TeMmnepaTypbl TOYKM POCbI AOMKHbI 6bITb OT MMHYC 40 ao natoc 20 °C;

BO3MOXHOCTb 3KCM/yaTauumn 1 TPaHCMopTUPOBaHMA Npmubopa Npu TeMnepaType OKpYKatoLLel cpeabl
ot natoc 40 ao munyc 40 °C;

B3pbiBOOE30MaCHOE NUCMONHEHWE;

oxnaxkaeHue 3epkana ot natoc 30 go muHyc 50 °C He 6onee 15 muH;

HarpeBs 3epkKasa oT muHyc 50 go natoc 30 °C He 6onee 15 muH;

TOYHOCTb M3MepeHUa TeMnepaTypsbl 3epkana +/- 0,5 °C.

MpumeyaHue. Ona nsmepeHua TemnepaTypbl TOYKM pocbl Bbiwe 0 °C gonyckaetcA NPUMEHATb
rMrpomeTpsbl, paboTatowme npu AasneHnn, 61M3KOM K aTmochepHomy.

(U3meHeHHan pegakums, Usm. N 1).
1.3.2. MaHomeTp 06pasLoBbIi ¢ npeaenom namepeHus 10 MMMa, Knaccom ToYHOCTU He HuKe 0,6.
1.3.3. TepmomeTp ¢ AManasoHoOM namepeHus ot natoc 20 o muHyc 60 °C 1 ueHon genenus wkanol 0,5

1.3.4. BapomeTp membpaHHbIi AN PTYTHLIN YaleyHbl Trna CPA.
1.3.5. XnagareHT - guoKcug, yrnepoga cxuKeHHbi no FOCT 8050 nan a3oT CKaTbli, NN CHUMKEHHbIE



nponaH uAn nponaH-b6yTaHoBasA CMeCh.

MPUMEHAIOT TaK}Ke OXNaKAeHUe 3epKasa npu NOMOLLM Tepmo3anekTpudeckoro adpoekta (adpdekTa
MenbTbe).

1.3.6. PactBoputenbs - guxaopataH no [OCT 1942 wunuM cnupT 3TUNOBbLIN PEeKTUOUKOBAHHbIN
TexHuyecknin no FOCT 18300.

1.3.4 - 1.3.6. (U3meHeHHasn peaakuus, M3am. N 1).

1.3.7. CuTa monekynsapHsble (ueonusl) 4 Zs WJIN CUNUKaresb.

1.3.8. KanbLuit XxN0pUCTbIV FpaHyIMPOBaHHbIN 6€3BOAHbIA UAN MarHUIA XI0PHOKUC/bIN (aHTMAPOH).

(MU3meHeHHan pegakums, M3m. N 1).

1.3.9. NaTPOH OCYLINTENbHbIN.

1.3.10. Bara cTeknAHHas.

1.4. NoAaroTtoBKa K NCAbITAHUIO

1.4.1. TurpomeTpbl ANA CTaLMOHAPHbIX M3MEPEHUI YCTaHABAMBAIOT B OTAMN/JIMBAEMOM MOMELLEHUN.
[NepeHOCHbIe rMrpoMeTpbl A0NYCKAaeTCcA YCTaHaBANBATb BHE NOMeLLeHuA.

1.4.2. Ta3oBble NIMHUM TUTPOMETPA U NPOBOOTOOPHON CUCTEMbI MPOBEPSIOT HA TFEPMETUYHOCTb
n3mepeHMem NnageHuns AaBaeHnA B 3aMKHYTOM cuUcTeme.

1.4.3. NoBePXHOCTb U3MEPUTEIbHOIO 3epKasia rMrpomMmeTpa TLaTeIbHO NPOMbIBAIOT PACTBOPUTENEM.

1.4.4. NMpobooTb6opHY0 NNHUIO HEe MeHee 10 MWH NPOoAYBatOT UCMbITYEMbIM ra3oM.

1.4.5. Ta3oBble NUHUK TUrpoMeTpa ANA UX CYWKU He meHee 10 MMH npoayBaloT npeasBapuTenbHO
OCYLUEHHbIM MCNbITyeMbIM rasom. OCyLIKy ra3a npoBogAT nepes npubopom, Ha 6alnacHon NMHUKM, Yepes
NaTPOH, 3aN0/IHEHHbIN 6€3BOA4HbIM XJIOPHOKMCAbIM MarH1uem uam 6e3BogHbIM XT0PUCTbIM KanbLumem. MNepes,
3aNo/IHEHMEM OCyLIMTEeNIeM MAaTPOH MPOMbIBAlOT pacTBopuTesemM M cywart. Ha gHO maTpoHa M noBepx
oCyLIMTENS MOMELLAIOT METa/IZIMYECKME CETKM U 1o BaTbl 10 - 15 mm.

1.4.6. Ha nMHUKM oxnaxKparoLwero ra3a yCTaHaBAMBAKOT €MKOCTb C aKTUBMPOBAHHbIMUM HAarpeBom A0
Temnepatypbl 300 °C MONeKyNAPHLIMU CUTAMKU UIN CUAIMKArenem.

1.4.7. BKkaoyeHne M noAroToBky npubopa K paboTe nNpoBoAAT B COOTBETCTBMM C TpeboBaHMAMM
WHCTPYKLMM MO SKCNayaTaLmu.

1.4.8. [1na perynMpoBaHMA CKOPOCTM OXNAXKLEHUA U UCMAPEHNA PEKOMEHAYETCA nepes UcnbiTaHnem
NpPOBOAUTb OPUEHTUPOBOYHbIE U3MEPEHUS.

1.5. MNposegeHne namepeHmsa

1.5.1. B uamepuTenbHYyI0 Kamepy rurpomeTpa HanpasAAoT NOTOK UCNbITYEMOro rasa co CKopocTbto 1 -
3 AM3/MUH, M3MepeHHOM Npu aTMOCHEPHOM AABAEHUM MPU NOMHOCTBIO OTKPLITOM BMYCKHOM BeHTU/IE
rurpomeTpa. CKOPOCTb Pery/inpytoT BbiMYCKHbIM BEHTUAEM TaK, YTOObI faBNeHUEe B U3MEPUTENIbHOM Kamepe
COOTBETCTBOBAJ/IO AABNEHMIO B KOHTPOJIMPYEMOM CUCTEME.

1.5.2. BnycKkaloT x/1agareHT U CHUXKAIOT TeMMepaTypy 3epKasia Co CKOPOCTbIo, He npeBbiwatowen 2 °C B
MWUH. Mo Mepe NpnbAMKEHUA K NpeanonaraeMon TemnepaType TOUKM POCbl CKOPOCTb OXNAXKAEHUA CHUMKAOT
80 0,5 °C B muH. Habntogan 3a NOBEPXHOCTbIO 3epKania, OnpeaensatoT TeMnepaTypy Havyana KoOHAeHcauum
BOAbl BU3ya/IbHO UM aBTOMATUYECKM B 3aBMCUMOCTM OT KOHCTPYKLMM Npubopa.

1.5.3. OTKAOYAIOT OXNaXKAeHWEe U NPU Harpese 3epKana onpeaenatoT TemnepaTypy McnapeHunsa pochl C
NOBEPXHOCTU 3epKasa.

1.5.4. U3mepeHue TemnepaTyp Havyana KOHAEHCAUMN U UCMapeHua pocbl NOBTOPAIOT HE MeHee Tpex
pa3. O4HOBpPEeMEHHO onpeaenstoT AaB/eHWe rasa B USMepUTe/IbHOM Kamepe.

1.6. O6paboTKa pe3y/ibTaToB

1.6.1. Ha oCHOBaHMM Tpex U3MepPEeHUI BbIYUCAAIOT CpeaHMe 3HAaYeHUs TemnepaTyp KOHAEeHCAUUK U
ncnapeHua. Ecam pacxoxxgeHusa noayyYeHHbIX 3HaYeHUM He npesblwatoT 3 °C, BbIMMCAAOT TOYKY POCbl BNATW.
B npoTnsHOM cniyyae onpeaeneHne TOYKM POCbl AaHHbIM METOA0M He MPOBOAAT.

1.6.2. TouKy pocbl (tg) B rpagycax Llenbcus BbluncaaoT no popmyne

— t1 +t2

t, 5

,(1)

roe 1y - cpegHee 3Ha4YeHWe TemnepaTypbl KOHAeHcauuu, °C;

1, - cpegHee 3HaveHMe TemnepaTypbl ucnapenus, °C.

1.6.3. KoHueHTpaymio BoaaHbix napos B rase (W) npu Temnepatype 20 °C 1 gasneHmm 101,325 KkMa B
r/m3 BbluMCAAIOT NO popmyne



A-101,325
=—2"
P

W B, (2

roe A - KoadpdUUMEHT 3aBUCUMOCTU COAEPKAHUA BOAbI OT AaB/NEeHUA BOAAHOMO Napa npu MU3MepeHHOM
TemnepaTtype TOYKKU pOCbl BNaruy;

101,325 - HopmanbHoe aTmocdepHoe gasneHue, Klla;

P - abcontoTHOE gaBneHue UCMbITYEMOTrO rasa B UsmepuTenbHon Kamepe, KMa;

B - KoadpdmuMeEHT 3aBMCMMOCTH coaepKaHUsA BOAbI OT TEMMEpPaTypbl TOYKM POChI B1arK U COCTaBa rasa.

Koapoumumentel A n B onpegenaior no Tabn. 1 npunoxkeHua. [pomeKyTOUYHblE 3HAYEHUS
K03 PUUMEHTOB HAaXOAAT UHTEPMONALMNEN.

2. SNEKTPO/IMTUYECKMM METO/,

2.1. CywHoCTb meToaa

MeTog, 3akntoyaeTca B W3BJIEYEHUWM BOAAHbIX MAPOB M3 MOTOKA MCMALITYEMOro ras3a YacTU4YHO
rTMOPATUPOBAHHON  MATUOKUCbIO  dochopa, OAHOBPEMEHHOM  3I/IEKTPOJIMTUYECKOM  PaA3/IOKEHUU
N3BI€YEHHOM BOAbI M U3SMEPEHUM BEJIMYMHDBI TOKA 3/1EKTPOIN3A.

MeToza NpumeHAeTCA 417 USMEPEHUA COAEPKAHMA BOAAHbIX NAPOB U OnpeaeeHna TOYKM POCbl ra3os,
obbemHana fons Bnarn B KOTopbix He 6onee 0,2% W MNapuuanbHas A0S MeTaHOMA B Mapax Bogbl He
npesbiwaeT 10%.

2.2. OT60p Npob

OT16op 1 noarotoska Npob - no n. 1.2.

2.3. AnnapaTypa, matepuasbl U peaKkTuUBbI

2.3.1. AHanusaTop  3NEKTPOSUTMYECKMI  NabopaTOPHOro  MAM  MPOMbIWIEHHOTO  TUNA,
YA0BNETBOPAIOLNIA Cleayowmm TpeboBaHUAM:

OAaTYMK aHaNM3aTopa AO/IKeEH ObITb M3rOTOB/IEH BO B3pbIBOOE30MACHOM NCMONHEHWN;

LUKa/Ia MOKa3blBAIOLWEro UAK pernctpupytowero npubopa AosxHa bbiTb rpasynpoBaHa B eAnHULAX
cofepKaHuA BOAAHbIX Napos;

NMUTaHWE aHaNM3aTopa AO/MKHO bbITb baTapeiHoe UAK OT CeTU NepeMeHHOro ToKka HanpseHnem 220
B c yactoToit 50 l'u;

aHaNN3aToOpP [O/MKEH OCYLLECTBAATb WM3MEPEHMA [a30B, HAXOAAWMXCA MOL AaBieHuem, bbiTb
OCHaLLLeHHbIM PEryNATOPOM pacxo/a rasa ¢ AvanasoHom Ao 100 cm3/MuH, pacxogomepom u GpUALTPOM Ans
3a4epKMBaAHMA NbIIN.

2.3.2. PacxoioMep NAeHOYHbINM BMecTUMOCTbio 15 - 50 cm® ¢ LieHoit genenHns 1 cm®.

2.3.3. CeKyHAOMEpP N0 HOPMaTUBHOMY AOKyMeHTY (HA).

2.3.4. TepmomeTp pTyTHbIN 0T 0 o 50 °C ¢ ueHoi aeneHma 0,1 °C no FOCT 28498.

2.3.5. NaTpoH ocywmnTenbHbIn (4epT. 1).
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2.3.6. BaTa cTteknaHHas.

2.3.7. Cuta monekynsapHble 4 A )

2.3.8. AueTtoH no NOCT 2768.

2.3.9. Kucnota optodpocdopHas no NOCT 6552 nnum natmokucb pocdopa.

2.3.10. (UckntoueH, U3am. N 1).

2.3.11. Kanbunit XI0pUCTbIN FPaHyNMPOBaHHbIA 6€3BOAHbIN.

(MU3meHeHHan pegakums, U3m. N 1).

2.3.12. TpybKku ns Hepkasetowwer ctanm 3,0 x 0,5 no NOCT 14162.

2.3.13. CeTKa meTannn4yeckasa nposonoyHaa no NOCT 2715.

2.4. MNoarotoBKa K UCMbITaHUIO

2.4.1. AHanu3aTtop, YCTAaHOB/EHHbIA B MOMELWEHUN, AO/HKEH ObiTb 3alUMLLEHHBIM OT CKBO3HAKA,
YCTAHOBNEHHbIN Ha OTKPLITOM BO3AyXe - TENI0M30/IMPOBaHHbIM. TemnepaTypa OKPYKatoLLero aHaan3aTop
BO34yXa A0/1KHa b6bITb He HMKe muHyc 1 °C.

2.4.2. VicnbITyemblii ra3 BbICOKOrO AaB/eHMA OT MecTa oTbopa K aHa/mn3aTopy noasoaAr TpybKon us
HeprKkaBetowen ctaan. Ha aimHum otbopa ycTaHaBAMBaAOT BalinacHyo IMHUIO, B KOTOPYHO BK/OYAKOT NaTPOH
c ocywuTenem.

2.4.3. MaTpoOH c ocywmnTenem nepen yCTaHOBKOW B IMHUIO nepes Npubopom npombIBatoT aLLEeTOHOM,
3aNO/IHAOT MOJIEKY/IAPHBIM CUTOM, NPeABapUTE/IbHO BbiCyLeHHbIM Npu Temnepatype 250 - 300 °C B TeueHUne
7 - 8 4. Ha BxoAe 1 BbIxOA4e eMKOCTM NOMELLAIOT METANIUYECKNE CETKU N CNOM CTEKNAHHOMN BaTbl TONLLMHOM
He meHee 30 mm.

2.4.4. Npob600TOOPHBIE IMHUM U CUCTEMbI aHAM3ATOPA NPOBEPAIOT HA FTEPMETUYHOCTb MO MbIJIbHOM
naeHkKe.

2.4.5. TasoBylo AMHUIO OT MmecTa oTbopa npobbl A0 aHanAM3aTopa HENpPepbiBHO NPOAYBalOT
MCMbITYEMbIM ra30M Npu CKOPOCTY NOTOKA 0K0/10 30 AM3/MUH.



2.4.6. AHanuM3aTop NpPOAYBaAKOT UCMbITYEMbIM ra3om, NPONYLLEHHbIM Yepes OCYLWNTENb, MPU CKOPOCTH
notoka 50 cmM3*/MMH A0 YCTaHOBAEHUA NOCTOAHHOrO MOKa3aHUA U3MEPUTE/IbHOrO UAU PErucTpUpYyHoLLEro
npunbopa. CKOpOCTb NOTOKA KOHTPOAMPYHOT NAEHOYHbBIM PACXO40MEPOM.

2.5. NpoBegeHne ucnbiTaHmA

2.5.1. OTKkAtoYaloT 6ainacHyo IMHUIO C OCYLLEHHbIM ra3oM M B aHa/IM3aTop NOAAOT UCTMbITYEeMbI ra3,
peryampys ero ckopocTb oT 20 A0 100 cm3*/MuH. Pacxopg, raza KOHTPOAUPYIOT NNEHOYHbIM PAaCXOA0MEPOM.

2.5.2. NI3amepAatloT TemnepaTypy UCNbITYyeMOro ra3a Ha BbIXOAEe U3 aHANM3aTopa, a TaKKe TemnepaTypy
W faBNeHWe rasa B mecTe ero otbopa.

2.5.3. MNocne gocTuKeHna NOCTOAHCTBA MOKa3aHUM Npubopa M3MepALOT coeprKaHue BoAAHbIX NapoB.

2.5.4. Npu BKAHOYEHHOM aHa/IM3aTOPE NEePEKAIOYALOT NOTOK rasa Ha H6alnacHyto IMHUIO € ocyluMTenem
W NPOAYBalOT aHAaNM3aTOP KakK yKasaHo B n. 2.4.6.

2.5.5. lnA NpoBepKM HaLEKHOCTU MPOBEAEHHbIX U3MEPEHUI NepuoamnyYeckn NPoBepAloT MNOJHOTY
NOrNOLLEHNA BOAbI U3 Fa3a MO NOKasaHMAM KOHTPOJIbHOTO AaTYMKA, YCTaHOBAEHHOIO BCaeq, 3a pabounm, u
CPaBHUBAIOT 3HAYEHME TOKA INEKTPONM3a, U3IMEPAEMOro AOMONHUTENIbHbIM MUAIMAMIEPMETPOM Kaacca
TOYHOCTU He HUuxe 0,2, NOAKAOYEHHbBIM B Pa3pbiB Lenu NMTaHuA paboyero AaTtymka.

2.6. O6paboTKa pesynbTaToB

2.6.1. CopeprrkaHune BoAAHbIX Napos B rase (W) onpeaenstoT no nokasaHUAM aHanusaTopa.

Mpwn OTKNOHEHUWN 3HAYEHUA PaAcXoha ra3a NPU UCMbITAHUKU OT 3HAYEHMUA, MPUHATOrO NPU KaMbpoBKe,
pe3ynbTaTbl U3MEPEHUN KOPPEKTUPYIOT C yyeTom AKTMYECKOro pacxoga rasa, MpuUBELEHHOro K
HOPMa/IbHbIM YCNOBUAM.

2.6.2. TemnepaTypy TOYKM pPOCbl MO COAEPXHaHMIO BOAAHLIX MApPOB OMNpeaenAloT no Tabna. 2
NPUAOXKEHUA.

MpomeKyToUYHble 3HAaYEHWUA COAEPrKAHUA BOAAHbIX NAPOB M OABAEHWUA, He yKasaHHble B Tabn. 2,
Haxo4AT MHTepnoaAuMEN.

2.6.3. TNorpewHoOCTb U3MEpEeHnii Npu CcoaepaHun BoAAHbIX napos Ao 0,05 r/m® He po/mkHa
npesbiwath 10%, npu coaepaHum cabiwe 0,05 r/m3 - 5%.

3. ABCOPBLIMOHHbIN METOZ,

3.1. CywHocTb meToaa

MeTog 3aK/o4aeTca B NOr/OWEHNM BOAAHbIX NapoB 6e3B0AHbIM ANSTUNEHTIUKONEM U NOCNEAYIOLWEM
onpeaeneHnun cBA3aHHON ANITUNEHTIMKOIEM BOAbl TUTPOBaHMEM pacTBopom Kapna duwepa nam metogom
rasoBoM xpomarorpadumu.

MeToz npumeHsaeTcsa Ana onpeaeneHns BOAAHbLIX NapoB Npu UX coaep>kaHnm B rase 6onee 100 mr/m3.
Mpwn TTpoBaHMK pacTBopom Kapna duwepa coaeprkaHme CEPHUCTbIX COEANHEHNI He AONKHO NpeBbIwaThb
30 mr/m3.

(M3meHeHHasa pegakuma, U3m. N 1).

3.2. OT60p Npob

OT6op v noagrotoska Npob - no n. 1.2.

3.3. AnnapaTypa, matepuasbl U peakTuUBbI

3.3.1. Annapatypa abcopbunoHHanA, cocTosLLasn U3 caeayoLlmnx YacTemn:

abcopbUMOHHbIN cocya U3 HeprKaBetollen cTanu Ha aasneHune ao 10 MMa (gonyckaetcs NpUMEHATb
KaJIopUMeTpUYEecKyto 6omby Co CTEKNAHHbIM abCcopPbLMOHHbBIM COCYA0M);

duUNbTP-NaTPOH Ha AasneHue go 10 Mla, 3anoNHEeHHbIN CTEKNAHHOW BaTOW;

3aMnopHble BEHTUAM Ha gasneHune ao 10 MMa;

MaHOMEeTpPbl ANA U3MepeHUA AaB/ieHMA rasa C AManasoHamu mamepeHma o 2, 6, 10 n 15 Mflla ¢
pekomeHAyeMbIM Kiaccom TouHocTu 0,6.

(MU3meHeHHan pegaKkums, U3m. N 1).

3.3.2. CyeTunK rasosblii bapabaHHbIi TMNa FCB-400.

3.3.3. CyeTumMK ra3oBbiil KAMEPHbIN C AMana3soHOM M3mepeHuit ot 2 Ao 3 m3/4 nam 6 m3/u.

3.3.4. bBapomeTp MeMBpPaHHbIN AW PTYTHbIN YalleyHbli Tuna CPA.

(MU3meHeHHan pegakums, U3m. N 1).

3.3.5. CekyHgomep no HA.

3.3.6. CteKknsHHbIN U-06pasHbIi MaHOMETP.

3.3.7. TepmoMeTp cTekNAHHbIN no FOCT 28498.

3.3.8. XpomaTorpa¢ rasoBblii, OCHALLEHHbIN OAETEKTOPOM MO TENAONPOBOAHOCTU, oborpeBaembim



ncnaputesem npobbl, 3aMMCbIBAIOLLMM YCTPONCTBOM M TEPMOCTAaTOM KONOHOK, NO3BONAIOWMM paboTaTb B
N30TePMUYECKMX YCA0BUAX M 06ecrnedunsalolmm noaaepaHme Temnepartypbl € MOrpeLwHocTbio +/- 2 °C.

3.3.9. [lo3aTtop, No3BoAAOWMNI BBOAUTL NPoby B 06beme oT 2 A0 5 MKA.

3.3.10. KonloHKa pasgenuTesibHas U3 HepXKaBeloLen CTain, CTeKNa AN NoanTeTpadpTopaTUIEHa.

3.3.11. WHTerpaTop 3NEKTPOHHbIA WAM U3IMEpUTe/IbHaAA JIMHEMKa C TodyHocTbto 0,5 mm #
n3mepuTesibHas ayna c ueHom geneHus wkasnabl 0,1 mm no FOCT 6309 nan naaHUMeTp.

3.3.12. JnaTuNeHrnnKob ¢ obbemHoM goneit Boabl He 6osee 0,15% (NornoTuteNbHbI pacTBop).

3.3.13. l'a3bl-HOCUTENN C YNCTOTOMN He meHee 99,9% (no obbemy): renmin, Bogopoa no FOCT 3022 unu
aproH no N'OCT 10157.

3.3.14. AacopbeHT TMna xpomocopb, nopanak, CeKaXpPom 1 gpyrue.

3.3.15. Boga anctunnmposaHHaa no F'OCT 6709.

3.3.16. Cuta mosiekynapHbie 3 Aud f‘x

3.3.17. PactBOp BOAbl B AMITWUIEHI/IMKO/IE 3TaJIOHHbINA, TOTOBAT creaylowmm obpasom: B
OV3TUNEHTIMKONb € 06bemHol goneit Boabl meHee 0,25% 3arpy»KatoT npenBapuUTeibHO aKTUBUPOBAHHbIE
npu 600 °C B Te4eHMe 2 4 MOJIEKY/IAPHbIE CUTA U BbIAEPKMBAKOT CMECh B Te4EeHWe 7 AHEeR, 4acTo BCTPAXMBaAA.

MONHOTY BbICYLUMBAHUA KOHTPOAUPYIOT XPOMATOrpadrUeCcKn B TEX e YCAOBUAX, B KOTOPbIX MPOBOAAT
onpeaeneHune, NpMYem BbICyLUMBAHME CYUTAIOT AOCTATOYHbLIM, €C/IM BbICOTA MWKA BOAbI MPW NpeaesibHoM
YyBCTBUTENbHOCTM AEeTeKTOpa M o6beme Npobbl He NPeBbIWAET 3 MM.

B BbICYyLUEHHbIA AUITUNEHTINKOAL NPUOABAAIOT M3BECTHOE KOAMYECTBO AUCTUIINPOBAHHOM BOAbI,
B3BELUMBAA C NOrpeLHoCTbo He 6oee 0,0002 r. 9TaNOHHbIV PACTBOP XPAHAT B MAOTHO 3aKPbITbIX CTEKAAHHbIX
OyTbINAX.

3.3.18. PeaktuB Kapna ®uwepa - rotosbit npenapat N 1 u 2 (sa). NpurotoBneHune pacrtsopa Kapna
duwepa n yctaHoBKa TMTpa - no NOCT 14870.

3.3.19. CnupT aTMNOBbIN peKkTudMKoBaHHbIN no MOCT 18300.

(BBepeH gonosHuTensHo, Mam. N 1).

3.4. NMoAaroTtoBKa K UCMbITAHUIO

3.4.1. MNepeg cbopKoi Bce YacTn abcopbUMOHHOM annapaTypbl BbICOKOrO AaB/AEHMA O4YMLLAIOT OT
3arpA3HEeHN, TIWaTeIbHO MPOMbIBAOT U CyLLaT.

CobpaHHylo annapatypy (4epT. 2) NPOBEPAIOT HAa FTEPMETUYHOCTb MO MbIIbHOM MNJIEHKE.

]
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1 - BxopA ra3a; 2 - punbTp-naTpoH; 3 - abCcopbLMOHHDIN cocya;
4 - maHomeTp; 5, 6, 7, 8 - 3anopHble BEHTUAK;
9 - ra3oBbIl CYETUMK

YeprT. 2

3.4.2. Nicnonb3yemylo CTEKAAHHYIO Mocyay MPOMbIBAOT YMCTbIM 3TU/IOBbIM CAMPTOM WU ALLETOHOM,
BbICYLUMBAIOT B CYLUMIbHOM LWKady M COXPaHAIOT B SKCMKATOPE Hag, OCyLLUUTENEM.

3.4.3. Mpy NPUMEHEHUM KaNopUMeETPUYECKON BOMObI CTEKNAHHBIA abCOpPOLMOHHbLIA cocya nepes,
aHa/ZIM30M OMONACKMBAIOT YMCTbIM ITUNOBLIM CMMPTOM, BbICYLUMBAOT B TOKE CyXOro BO34yXa M XPaHAT
3aKpbITbIM.

3.4.4. Npo600THOPHYIO MHUIO B TedeHne 10 MUH NpPoAYBatOT UCMbITYyEMbIM ra3om, cbpacbiBan ero B
atmocoepy.

3.4.5. B abcopbLUMOHHbIN cocya Yepes BepxHee oTBepcTue BBOAAT 100 r 4USTUNEHTNKOANSA.

3.4.6. MNpo6ooTHOPHYO NNHUIO NPUCOEAMHAIOT K annapatype W, menjeHHO OTKpblBaf BXOLHOM
BEHTW/Ib, NN1aBHO NOBLIWAIOT AaBaeHne B abcopbuMOHHOM cocyae Ao pabouero AaBneHUA NpU 3aKPbITOM
BbIXOAHOM BEHTUNE.

3.4.7. Nocne poctTuxeHus paboyero gaBaeHUA 3aNUCbIBAtOT MOKA3aHUA ra30BOro CYHETYMKA, OTKPbIBAA
BbIXOAHOM BEHTU/Ib TaK, YTOBbI Pacxos, ra3a HU3KOro AaBNeHUA COCTaBAAN He 6onee 2 AM3/MUH.

3.4.8. KoinuecTBo NponycKkaemoro rasa 4o/iKHO 6biTb TaKMM, YTOObI NpMBEC BOAbI B AUSTUNEHTINKONE
6b11 He meHblue 0,25%.

3.4.9. Mo OKOHYaHWMK OMbITa 3aKPbIBAlOT BXOAHOW BEHTU/Ab W OCTaBLIKIKCA B annapaType ras
MPOMycKaloT [0 MpeKpawieHMa paboTbl rasoBOro CYeTYMKA. 3anuCbiBAlOT MOKa3aHWA  CYETUYMKA,
bapomeTpuyeckoe AaBleHWE, CpeaHIO TemnepaTypy rasa B ra3oBOM CYETYMKe, TemnepaTtypy rasa u
pabouee gasneHue.

3.4.10. MNornotuUTeNbHbI PacTBOpP BblAEPKUBALOT B abcopbumMmoHHOM cocyae B TedeHue 10 - 15 MUH u
CNMBAIOT B CYXYIO KONBOY € NnpuTepToi npobKon, n3oanpoBas oT atmocdepbi.

3.5. lpoBegeHne ucnbiTaHmA

3.5.1. OnpegeneHne coaepkaHua BOAbl B AMITUAEHIIMKOAe nocne abcopbumu rasa npoBoaaT
METOL0M TUTPOBaHMA pacTBopom Kapna duwepa nam xpomatorpadpmyeckum mMeToLoM.

3.5.2. OnpepeneHne coaepkaHua BoAbl B AU3TUAEHTANKONe meToaom Kapna duwepa nposoaAaT no
HA, npuyem onpeaenstoT U cogepaHue Bogbl B UCXOAHOM AUSTUAEHTIMKONe A0 abcopbumm.

3.5.3. OnpegeneHune cogeprkaHuA BOAbl B ANITUJIEHTIMKOJIE XpOMaTorpadpmyeckum metToaom

3.5.3.1. Pa3genuTenbHy0 KOJIOHKY 3aNONHAIOT agcopbeHTom U B TedeHue 24 4 ctabunusupytot
npoAayBKOM rasom-Hocutenem npu temnepatype 150 °C.

3.5.3.2. B 3aBUCMMOCTM OT cogepaHuA BOAbl B AUITUNEHIIMKOAE U YYBCTBUTE/NIbHOCTU AeTeKTopa
BBOAAT OT 2 4,0 5 MK/ Npobbl B cnapuTenb U XpPOMaTorpadmpytoT B CIEAYIOLLNX YCIOBUSAX:

ONMMHA KOMOHKU, M . o v e e ee e 1-2

BHYTPEHHU ANAMETP KOJIOHKU, MM . . . . .. 3-4

TemnepaTtypa KOMOHKK, °C............. 110

Temnepatypa ucnaputena, °C.......... 200

Temnepatypa getektopa, °C........... 200

pacxof raza-Hocutena, am3/u.......... oT3 4805

TOK BETEKTOPA + + ot v vv e eeeeeeieaenns YCTAHAB/IMBAKOT B 3aBUCMMOCTU OT €ro
YyBCTBUTEJIBHOCTU U UCNOJIb3YEMOTO rasa-
HocuTens.

3.5.3.3. B ycnoBuAx, aHanormyHbix n. 3.5.3.2, xpomaTorpadumpytoT npody MCXO4HOIro ANSTUAEHTIMKOASA
00 abcopbLMM M 3TaNOHHOIO PacTBOPA BOAbI B ANITUEHTIMKOE.
3.5.3.4. MNocne npoBeaeHus okoso 20 aHaIM30B NPOBOAAT pereHepauuto aacopbeHTa nyTem NpoayBKu



ra3aom-HocuTenem npu temnepartype KonaoHku 200 °C.

3.6. ObpaboTKka pe3ynbTaToB
3.6.1. Maccosyio gono Boabl (W) B MCXOAHOM AUSTUNEHINIMKONE U AUSTUAEHTIMKOAE Moce

abcopbuuu, onpeaeneHHyo metogom Kapna duwepa, B NpoLLEHTaX BbIYUCAAIOT No dopmyne

W_T-V

“mior®

roe T - TuTp peakTmsa Kapna ®uwepa, mr/cm3;
V - obbem peaktMBa Kapna ®uwepa, M3pacxoLoOBaHHbIM Ha TUTPOBAHWE COOTBETCTBYHOLLENO

OVNITUNEHIINKONA, CM;
M - Macca COOTBETCTBYIOLLErO ANSTUNEHTIUKOAA, B3ATaA ANA TUTPOBAHMA, .

3.6.2. Maccosyio gonto Bogpl (W) B MCXOAHOM AWMITUNEHTIMKONE W AWUSTUAEHTAMKO/e mnocne
abcopbumu, onpeseneHHyo XpomaTorpadpuueckum MeToLoM, B MPOLEHTAX BbIYUCAAIOT NO popmyie

_ S 'Wl
S1

W , (4)

roe S - naowaab nNMKa BoAbl B COOTBETCTBYHOLUEM AUITUNEHTNINKONIE, U3MEPEHHAA 3/1IEKTPOHHbLIM
MHTErpaTopom uManm nNAaHUMETPOM UNN pPaCCYUTAHHAA KaK npousseneHume BbICOTbl NMMMKa U ero WUnpuHbl,
M3MepeHH0l?1 Ha NOJ1I0BUHE BbICOTHI, MMZ;

W - maccoBan 401 BoAbl B 3Ta/IOHHOM PacTBOpe AU3TUNEHTNNKOAA, %;
S; - naowaab NWMKa BOAbl B 3TA/IOHHOM PacTBOPE AWUITUAEHTIMKOAA, U3MEPEHHAA 3/1EKTPOHHbIM

MHTErpaTopom UanM nNAaHMMETPOM WU PaCCYNTAHHAA KaK npoundsegeHune BbICOTbl MMKa U ero WHUpuHbI,

M3MEPEHHOM Ha NONOBMHE BbICOTbI, MM?.,
3.6.3. Maccosyto gonto soabl (W), abcopbupoBaHHOM U3 rasa, B NPOLEHTax BbIMMCAAIOT Mo hopmyne

Wz:W-Wo, (5)

roe W - maccoBas f01a BOAbl B AM3TUNEHTIMKOAE nocae abcopbumm, %;
W, - maccoBas 10414 BOAbl B UCXOAHOM AMITUNEHTNKONE, %.
3.6.4. CpegHioto KoHueHTpaumio soabl (Ws) B anatuneHrnukone Bo spems abcopbummn B npoueHTax

BblUMCAAOT No dopmyne
W
_ 2
W, ——2 +W, . (6)

3.6.5. KoHuUeHTpauuto BoAsHbIX NapoB., yxoaawmx ¢ razom (Ws) nocne abcopbumm AN3TUNEHTIUKONS,
onpeaensoT Ha OCHOBaHMM cpeaHero coaepxaHua sogbl (Ws) B AUSTUNEHTIMKOIE N TemMNepaTypbl rasa Bo
Bpema abcopbuum no 1abn. 3 npunoxkeHuns. MpomeKyToUYHble 3HAaYEHUS, He YKa3aHHble B Tab. 3, BbIYUCAAIOT
nyTem MHTEPNONALMUN.

3.6.6. MaccoByto KOHLeHTpaL Mo BoAAHbIX Mapos B uccieayemom rase (Ws) B rpammax Ha Kybuyeckuit
meTp Ha ycnosua 0 unm 20 °C n gasneHme 101,325 MIMa BbluncastoT no opmyne

W4.\ﬁ +W,-m, -10

W, = v, > (7)

raoe W, - KOHUEHTpauusa BOAAHbIX MapoB, YXOAALIMX C ra3om nocnae abcopbummn ANSTUNEHTIUKONEM,
3.
r/m>;
V1 - 06bem MUCMbITyeMOro rasa, UsMepeHHbI ra30BbIM CHETYMKOM, AMS;
P - abcontoTHoe gaBneHne B abcopbumoHHOM annapatype, KMa;

W, - maccoBas aona soabl, abcopbrupoBaHHOM U3 rasa, %;
’ 7’ 7’



M3 - Macca AN3TUNEHTZINKONA, B3ATaA Ha abcopbumio B abcopbunoHHyo annapaTypy, r;
V, - 06bem ucnbITyeMoro B Am® rasa, MU3mMepeHHbI ra3oBbiM CHETYMKOM M NEePEecYUTaHHbIN Ha YCI0BUA
0 nnmn 20 °Cn 101,325 kMa no cneayrowmm dopmynam:

_293(R,+P.-P,)
*(273+1)101,325 "

_273(P,+P -P,)
" (273+1)-101,325

roe Vi - 06bem UCNbITYeMOro ra3a, U3SMepeHHbIM ra3oBbIM cYeTUNMKOM, AMm3;

Pes - bapomeTpunyeckoe gasneHue, kla;

P, - 4aBneHue rasa B ra3soBOM CYETYMKe, Kla;

Pw - AaBneHMe HacbIWEeHHOro BOAAHOrO napa npu Temnepatype t, kMa (Npu npyumeHeHUn KaMepHoro
(cyxoro) cuetumka Py, = 0);

t - TemnepaTypa rasa B ra3oBom cyetyuke, °C.

(MU3meHeHHan pepakums, M3m. N 1).

3.6.7. 3a pesynbTaT WCNbITaHUSA TMPUHMMAKOT cpegHee apudmeTUyeckoe pes3ynbTaToB ABYX
napaniienbHbIX OnNpeaeneHnin, AOoNyCKaemMble PacXOXAeHWA KOTOPbIX He [A0JXHbl npesbiwats +/- 10%
OTHOCUTENbHbIX MPU COAEPMKaHUM BOAAHbIX napos oT 0,025 ao 0,2 r/m3 (20 °C, 101,325 kMMa) u +/- 0,02 r/m3
npw cogepaHnm BoaaHbIx napos 6onee 0,2 r/m3.

MpunoxeHue
Ob6s3aTtenbHoe
TABNNLBI
ONA PACYHETA KOHLEEHTPALMK BOAAHbBIX MAPOB M TOYKW POCbI BNATU
Tabanua 1

3HayeHua KoaddmumneHTos A n B ana npupogHbIX rasos
cpepHel nnotHoctn 0,7 Kr/m3

Temnepatypa TouKM pocbl, °C A B
-40 0,1451 0,00347
-38 0,1780 0,00402
-36 0,2189 0,00465
-34 0,2670 0,00538
-32 0,3235 0,00623
-30 0,3910 0,00710
-28 0,4715 0,00806
-26 0,5660 0,00921
-24 0,6775 0,01043




-22

-20

-18

-16

-14

-12

-10

+2

+4

+6

+8

+10

+12

+14

+16

+18

+20

+22

+24

+26

+28

+30

+32

+34

+36

+38

+40

0,8090
0,9600
1,1440
1,350
1,590
1,868
2,188
2,550
2,990
3,480
4,030
4,670
5,400
6,225
7,150
8,200
9,390
10,72
12,39
13,94
15,75
17,87
20,15
22,80
25,50
28,70
32,30
36,10
40,50
45,20
50,80

56,25

0,01168
0,01340
0,01510
0,01705
0,01927
0,02155
0,02290
0,02710
0,03035
0,03380
0,03770
0,04180
0,04640
0,05150
0,05710
0,06300
0,06960
0,07670
0,08550
0,09300
0,1020
0,1120
0,1227
0,1343
0,1463
0,1595
0,1740
0,1895
0,2070
0,2240
0,2425

0,2630



OnpegeneHune TemnepaTypbl TOUYKM POCHI BAru

TemnepaTypa TOUYKM pocbl Baaru, °C, Ana KOHLEHTPaUum BOAAHbIX Napos B r/m3 npu gasneHunm
101,325 klMa u Temnepatype cootBeTcTBEHHO 20 M 0 °C

ﬂZBSSZ 0,0075 | 0,0112 | 0,0150 | 0,0187 | 0,0225 | 0,030 | 0,0375 | 0,0449 | 0,0599 | 0,0749 | 0,112
0,0080 | 0,0121 | 0,0161 | 0,0201 | 0,0241 | 0,0322 | 0,0402 | 0,0482 | 0,0643 | 0,0804 | 0,121
98 - - - - - - - - - - -

490 - - - - - - 39,0 | -37,0 | -340 | -31,5 | -27,0
981 - - - 39,5 | -380 | -355 | -33,0 | -30,5 | -27,5 | -25,0 | -20,0
1471 - - 39,0 | -36,5 | -34,5 | -31,0 | -29,0 | 27,0 | -23,5 | -21,0 | -155
1961 - -40,0 | -36,5 | -34,0 | -32,0 | -285 | -26,5 | -24,0 | -20,5 | -18,0 | -12,5
2452 - -38,0 | -350 | -32,0 | -30,0 | -27,0 | -240 | -22,0 | -18,0 | -150 | -10,0
2942 - 37,0 | -335 | 31,0 | -285 | -255 | -225 | -20,5 | -16,5 | -13,5 | -8,0
3432 - 36,0 | -32,5 | -30,0 | -27,5 | -240 | 21,0 | -190 | -155 | -120 | -6,5
3923 | -40,0 | -350 | -31,5 | -29,0 | -26,5 | -23,0 | -20,0 | -18,0 | -14,5 | -11,0 | -5,0
4413 | -390 | -34,0 | -30,5 | -280 | -25,5 | -22,0 | -19,0 | -17,0 | -13,5 | -10,0 | -4,0
4903 | -385 | -33,5 | -30,0 | -270 | -245 | -21,0 | -180 | -160 | -125 | -90 | -3,0
5394 | -380 | -33,0 | -29,5 | -26,5 | -240 | -20,0 | -17,0 | -150 | -11,5 | -80 | -2,0
5884 | -37,5 | -32,5 | -29,0 | -26,0 | -23,5 | -19,5 | -16,5 | -140 | -105 | -7,0 | -1,0

Tabaunua 2



6374

6865

7355

7845

37,0
-36,5
-36,0

-36,0

-32,0
-31,5
-31,0

-31,0

-28,5
-28,0
27,5

27,0

-25,5
-25,0
24,5

-24,0

-23,0
22,5
22,0

21,5

-19,0
-18,5
-18,0

-17,5

-16,0
-15,6
-15,0

-14,5

-13,5
-13,0
-12,5

-12,0

+0,5
+1,0

+1,5

MpoaonxeHue Tabamubl 2



TemnepaTypa TOYKM Pocbl BAark, °C, 418 KOHLEHTPALMM BOAAHbIX Napos B r/m3 npu
Lasne pasnenmn 101,325 klMa n temnepatype coorsetctBeHHO 20 1 0 °C

" | 0150 | 0187 | 0225 | 0300 | 0375 | 0449 | 0599 | 0749
0,161 0,201 0,241 0,322 0,402 0,482 0,643 0,804

98 -40,0 -38,0 -36,0 -33,0 -30,5 -28,5 -25,0 -23,0
490 24,0 21,5 -19,0 -15,5 -13,0 -10,5 -7,0 -4,0
981 -16,5 -13,5 -12,0 -7,0 -4,0 -2,0 +1,5 +5,0
1471 -12,0 9,0 -6,5 2,5 +0,5 +3,5 +7,5 +11,0
1961 -8,5 -5,5 -3,5 +1,0 +4,5 +7,0 +11,0 +15,0
2452 -6,0 -3,0 -0,5 +4,0 +7,5 +10,0 +14,5 +18,5
2942 -4,0 -1,0 +1,5 +6,0 +9,5 +12,0 +17,0 +21,0
3432 -2,5 +1,0 +3,5 +8,0 +11,5 +14,0 +19,0 +23,0
3923 -1,0 +2,5 +5,0 +9,5 +13,5 +16,0 +21,0 +25,0
4413 +0,5 +4,0 +6,5 +11,0 +15,0 +18,0 +23,0 +27,0
4903 +1,5 +5,0 +8,0 +12,5 +16,5 +19,5 +24,5 +28,5
5394 +2,5 +6,0 +9,0 +13,5 +17,5 +20,5 +25,5 +30,0
5884 +3,5 +7,0 +10,0 +14,5 +18,5 +21,5 +26,5 +31,0
6374 +4,5 +8,0 +11,0 +15,5 +19,5 +22,5 +27,5 +32,0
6865 +5,0 +9,0 +12,0 +16,5 +20,5 +23,5 +28,5 +33,0
7355 +5,5 +9,5 +12,5 +17,5 +21,5 +24,5 +29,5 +34,0
7845 +6,0 +10,0 +13,0 +18,0 +22,0 +25,5 +30,5 +35,0

Tabnunua 3

KoHueHTpauma BOAAHbBIX NAPOB, YXOA4ALLMX C ra30Mm

3
Cpepree conepwanime CopepaHue BoaaHbix napos Wa, r/m3, yxoaawmx ¢ rasom npm
Temnepartype, °C
BOAbl B ANSTUNEHTTINKONE

Wi, % 10 15 20 25 30
0,10 0,03 0,04 0,05 0,07 0,10
0,15 0,05 0,07 0,09 0,12 0,18
0,20 0,07 0,10 0,13 0,18 0,26
0,25 0,10 0,14 0,18 0,24 0,35
0,30 0,12 0,17 0,22 0,29 0,41
0,35 0,14 0,20 0,27 0,36 0,51
0,40 0,16 0,23 0,30 0,40 0,57




0,45

0,50

0,55
0,60
0,65
0,70
0,75
0,80
0,85
0,90

0,95

1,00
1,10
1,20
1,30
1,40
1,50
1,60
1,70

1,80

1,90
2,00
2,10
2,20
2,30
2,40

2,50

0,18

0,20

0,22
0,24
0,27
0,29
0,31
0,33
0,35
0,37

0,39

0,42
0,46
0,51
0,55
0,59
0,63
0,66
0,70

0,73

0,77
0,80
0,83
0,86
0,89
0,92

0,95

0,26

0,29

0,32
0,35
0,38
0,41
0,44
0,47
0,50
0,53

0,56

0,59
0,65
0,71
0,76
0,81
0,85
0,89
0,94

0,98

1,03
1,07
1,11
1,15
1,19
1,24

1,28

0,34

0,39

0,43
0,48
0,52
0,56
0,60
0,64
0,69
0,73

0,77

0,82
0,91
0,99
1,07
1,14
1,21
1,28
1,36

1,43

1,50
1,57
1,64
1,71
1,78
1,85

1,93

0,45

0,51

0,56
0,62
0,67
0,73
0,78
0,84
0,89
0,95

1,00

1,06
1,18
1,28
1,38
1,48
1,58
1,67
1,77

1,86

1,95
2,04
2,13
2,22
2,31
2,39

2,48

0,64

0,72

0,80
0,87
0,95
1,03
1,10
1,18
1,26
1,33

1,40

1,47
1,64
1,78
1,92
2,06
2,20
2,35
2,49

2,63

2,76
2,90
3,03
3,16
3,29
3,42

3,54




