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NMpeauncnosue

1 PASPABOTAH ®epgepanbHbiM  rocygapCTBEHHbIM — BHOKETHBIM
yupexaeHmem «lnasHasi reocmsnyeckaa obcepsatopua um. A.N.Boenkosa»
(PIrBY «I'TO»)

2 PASBPABOTUMKN  A.B.CtenakoB (pykoBoguTenb  paspaboTkn),
A.A.YcneHcKun (0TBETCTBEHHbIN UCMNOSTHUTEND).

3 COMACOBAH:

c ®efepanbHblM  rOCydapCTBEHHLIM  BIOMKETHLIM  ydYpexaeHnem
«Hay4yHo-npomnsBoacTBeHHoe obbeanHeHne «TandyH» (PIBY  «HIMO
«TandyH») 21.12.2015;

C YnpaBneHneM MOHUTOPUHIa 3arpa3HeHuUs OKpyXawlwen cpeabl,

nonsipHbIX 1 Mopckux padot (YM3A) PocrugpomeTta 24.12.2015

4 YTBEPXIOEH 3amectutenem PykoBoauntens Pocrngpomera
25.12.2015

BBEJEH B JENCTBWE npukasom Pocrugpometa ot 11.02.2016 Ne 65

5 ATTECTOBAHA ®I'BY «HIMNO «TandgyH»

CBnaoeTenbCcTBO 06 artTectauum MEeTOAUKN N3MepeHnn
Ne 18.17.831/01.00305-2011/2015 o1 09.11.2015

6 SAPETMCTPUPOBAH ®I'BY «HIMO «TandyH» ot 29.01.2016 3a
Homepom P[] 52.04.831-2015

7 BBAMEH PL 52.04.186-89 «PykoBoACTBO MO KOHTPOSIO 3arpsA3HEHNS
aTmocepbl». Yacte | «3arpsasHeHne aTmocdepbl B ropogax un apyrux
HaceneHHbIX  nyHkTax». [lpunoxeHne 5.3  «Metogukm  aHanmsa
aTMocdepHOro  BO3A4yxa, pPEeKOMEHAOBAHHble K  MPUMEHEHMIO  Npu
OrpaHM4YEeHHOM uYucne COonyTCTBYOWMX nNpumecen», nogpasgen 5.3.8
«OnpegeneHne caxm»

8 CPOK MEPBOW NMOBEPKW 2022 roa

NMEPNOONYHOCTDL NPOBEPKW 5 net

9 NMEPEN3OAHUE man 2018 rog

II
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PYKOBOOAWMUU OOKYMEHT

MACCOBASA KOHUEHTPALUUA YITIEPOACOOEPXALLEINO A3PO30J1A
B MPOBAX ATMOC®EPHOIO BO3AYXA

MeToauka namepeHun hotoMmeTpuyecCKumM MeToaoMm

Harta BBegeHus — 2016—03-01

1 O6nacTb npyuMeHeHus

Hactoawmn pykoBoaAwWwMM  OOKYMEHT yCTaHaBnuMBaeT MEeTOLUKY
N3MEPEHMA MACCOBOM KOHLEHTpauun yrriepoacogepXawero aspo3ons
(caxn) B aTMocepHOM Bo3ayxe B auanasoHe ot 0,03 go 1,8 mr/m> npu
obbeme npobbl 600 am®. MeTon ocHoBaH Ha yraBfiuBaHUM 4YacTuL, CaXxu Ha
ounbTp N ganbHenwem (OTOMETPUYECKOM oOnpeaeneHnm Kux MacCoOBOW
KOHLUEHTpaLumn B CyCreH3nu.

PykoBogawmin  OOKYMEHT npegHasHadyeH Ond  NpUMEHeHud B
nabopaTtopusax, BbINOMHAKLWINX U3MEPEHUss B 00Nactu MOHUTOPUHra
3arpsisHeHust aTMocepHoOro Bo3ayxa.

2 HopmaTuBHbIE CCbISTIKU

B HacTosilem pykoBoAsiLLeM OOKYMEHTE UCMOSib30BaHbl HOPMATUBHbIE
CCbINKM Ha crieayoLlime HopMaTUBHbBIE AOKYMEHTbI:

FOCT 12.0.004-90 Cwuctema crtaHgapToB 6e3onacHocTM Tpyaa.
OpraHusauus obyyeHna 6esonacHocTu Tpyaa. Obwme nonoxeHms

NOCT 12.1.004-91 Cwucrtema craHgapToB 6e3onacHoCTM Tpyaa.
[MoxxapHasa 6e3onacHocTb. Obwme TpeboBaHus

FOCT 12.1.005-88 Cucrema ctaHgaptoB 6e3onacHocTu Tpyaa. Obwme
CaHUTapHO-TUrMeHn4yeckne TpeboBaHUs K BO3ayxy paboyen 30HbI

FOCT 12.1.007-76 Cwuctema cTtaHgapToB 6e3onacHocTM Tpyaa.
BpeaHble Bewecta. Knaccudmkauusa n obuwme tpedboBaHns 6e3onacHocTr

NOCT 12.4.009-83 Cwucrema craHgaptoB 6e3onacHoCcTuM Tpyaa.

[MoxxapHasa TexHuka Ans 3awuTtbl 06bekToB. OCHOBHbIE BMAbI. Pa3melleHne u

obcnyxuBaHue
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FOCT P 52361-2005 KoHTponb obbekTa aHanuTtuiecknin. TepMuHbI 1
onpenenenus

FOCT P 12.1.019-2009 Cwucrtema cTtaHgaptoB ©OesonacHocTu Tpyada.
onektpobesonacHocTb. ObLme TpeboBaHMS U HOMEHKaTypa BU4OB 3aLUUThI

FOCT P MCO 9169-2006 HauuoHanbHbiW cTaHgapT Poccunckon
depepaumn. KavectBo Bo3gyxa. OnpeoeneHne XxapakTepucTUK MeTOAUK
BbIMNOSTHEHNS U3MEPEHUI

FOCT P 563-2009 NocynapcTBeHHasi cuctema obecneyeHmss equMHCTBa

nameperHunn (FCH). Metoamkn (MeToabl) U3MePEHUN
FOCT P NCO 5725 ToyHOCTb (MpaBUIIbHOCTb U NMPELU3NOHHOCTb)
METOAO0B 1 pe3ynbTaToB N3MepeHun (4actu 1, 2, 6)

H2.1.6.3492-17 [lpepenbHO ponyctumble KoOHueHTpauun ([MOK)
3arpsa3HAOLWMX BELLECTB B aTMOC(EpPHOM BO3AyXe FOPOLCKMX U CENbCKUX
noceneHnn

PMI" 61-2010 TlocypapctBeHHas cuctema obecnedyeHuss eOuHCTBa

namepeHnn. [lokaszatenn TOYHOCTW, MPaABUMBHOCTU, NPELU3NOHHOCTU
METOAMNK KONUYECTBEHHOIO XMMNYECKOro aHanunsa. MeTtoabl OLEeHKN

PMI" 76—2014 BHyTpeHHUIN KOHTPOJSIb KayYecTBa pe3ySibTaToB
KOJIMYECTBEHHOro XMMMUYECKoro aHanmsa

MP 50.2.102-2009 NocyaapcTBeHHada cuctema obecneveHnsa eanHcTBa
namepeHun. lNonoxeHne o eanHULAX BENTMYMH, OOMYCKAEMbIX K NPUMEHEHNIO
B Poccuickon denepaunm

3 TepMUHbI, onpeaeneHUsa U cCokpaweHus

3.1 B HacToswwemM pykoBOoasALWEM OOKYMEHTE MPUMEHEHbI criegyowime
TE€PMUHbI C COOTBETCTBYIOLMMU OnpeaeneHNAaMMm:

3.1.1 pasoBas KoHUeHTpauua: KoHueHTpaunsa npumecun B atmocdepe,
onpegensemas B npobe, otobpaHHom B TedeHne BpeMeHn ot 20 go 30 MuH.

3.1.2 cpegHecyTOYHass KOHLUEHTpauus: cpegHee apudmeTnyeckoe
3Ha4yeHne paso0BbIX KOHUEHTPauun, NoSTyYeHHbIX Yepes3 paBHbIe MPOMEXYTKM
BpeMeHHU, BkItovada obssatenbHble cpokn 1; 7; 13; 19 4., a Takke 3HayeHne
KOHUEHTpaumn, nosiydeHHoe MO [aHHbIM HENpPepbiBHOW perucTpaunmn B
TeyeHune CyTOK.

3.1.3 yrnepoacoaepxalwimmn a’po3onb (caxa): YacTtuupl,
cofepxalme arneMeHTapHbIN yrrnepos € npuMecamMn Opyrnx 3r1eMEHTOB, U
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cnocobHble agcopbupoBaTb, BCeACTBME CBOEN MUKPOMOPUCTON CTPYKTYPHI,
Apyrne BellecTsa B T.4. NofivapoMaTuyeckne yrneBoaopoabl, rasboi.

3.2 B HacTosilem pykoBoAsLLEM OOKYMeHTe BBeAeHbl U MPUMEHEHDI
crnenywoLwime CokpalleHus:

AMCO — gumeTtuncynbdokcua;

€.0.MN. — eanHnLa ONTUYECKOW NIOTHOCTH;

MW — meTogunyeckas MHCTPYKUUS;

MNMOK — npegensHO gonyctumMmas KOHUEHTpauus;

MOKm.p. — makcnmarnbHas pa3oBas npegenbHO aonyctmmas
KOHLEHTpauus;

MAKc.c. — cpegHecyTo4YHas npefenbHO A0NYyCTUMas KOHLUEHTpauus;

[MXB — nepxnopBuHUIT;

y.4.a. — YACTbIW ONns aHanmsa.

4 Tpe6boBaHUA K NOKasaTensiM TOYHOCTU U3MEpPEHUN

4.1 HopmaTuBHbIE TpeboBaHms K mMeToaam onpeneneHus
3arpsaAsHALWMX BewecTtB B aTMOC(PepHOM BO3adyxe YCTaHOBSiEHbl B
FOCT 17.2.4.02. MNMorpewHocTb meToaa B cootBeTcTBUM ¢ TOCT 17.2.4.02 He
AOMKHa npesbliwaTth 25 % BO BCEM AMana3oHe N3MepsieMblX KOHLUEHTPaUUn n
obecrneunBatb W3MEPEHME C YKa3aHHOW MOrPELUHOCTbI KOHUEHTpaumm
3arpsisHsouero Bewectsa B npegenax sennduH ot 0,8 no 10 MNAK.

Hactoswaa wmetoamka W3MepeHuMn WUCnosib3yeTcs ONns  Nony4vYeHus
MHGOPMaLIMK O Pa30BbIX KOHLIEHTPaUMAX yriepoacoaepXallero asposons.

4.2B cootBetctBUM C¢ [H2.1.6.3492-17 T14Km.p. un T[10Kc.c.
yrrnepogcoaepxatlero asposonsa (caxm) B atmocdepHom Bosgyxe 0,15 un
0,05 mr/m® cooTBETCTBEHHO.

4.3 Hactosiwyas metoamka obecneumBaeT MOMydeHUE pe3ynbTaToB
N3MEPEHUN C NMOrpeLLIHOCTAMMN, HE MPEBbLILWALWMMMN 3HAYEHUIN, NPUBELOEHHbIX
B Tabnuue 1.
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T a 6 n n u a 1-[Ouana3oH WIMEPEHUN, 3HAYEHUA MOKa3aTENen KayecTsa
(konnyecTBeHHas OLEHKa) MOBTOPSAEMOCTWN, BOCMPOU3BOAMMOCTU, TOYHOCTU METOOUKM,
npeaenoB NOBTOPSIEMOCTU, BOCNPOM3BOAUMOCTH

[nana3soH [NokasaTtenb Mpepen lNokasaTenb Mpenen lNokasaTenb
N3MEpPEHN, | MOBTOPSAEMOCTHU NOBTOPSIEMOCTU BOCMpPOM3BO- BOCMpPOM3BO- TOYHOCTH
mr/m® (cpegHee ans aByx ONMOCTH ONMOCTH (rpaHuupl, B
KBagpaTudeckoe pesynbTaTtoB (cpegHee ansa oByx KOTOpbIX
OTKITOHEHMNE napannenbHbIX KBagpaTudeckoe pe3ynbTaToB NOrpeLLHOCTb
pe3ynbTaTos onpeageneHun OTKIMOHEHME BCEX | napannesnbHbIX pes3ynbLTaToB
€0NHNYHOro r, Mr/m° pesynbTaTtoB onpeaeneHun N3MepeHun,
onpeaeneHus, N3MepeHU, R, mr/m® NONYYEHHbIX MO
Nony4eHHbIX No NOSTy4YeHHbIX Mo MeToauKe,
MeToAuKe B MeToauKe B HaxoauTcs ¢
YCINOBUAX YCIOBUSIX NPUHATON
NMOBTOPSIEMOCTH) BOCMNPOU3BOAM- BEPOSATHOCTbIO
o M/ MOCTW) +PA—0,95)3
UR,MI’/M3 A, Mrim
070,03 pno
1,8 BKnou. 0,09 C. 0,25 C, 0,13 C, 0,36 C. 0,25 C.

5 TpeboBaHMA K cpeacTBaM U3MEPEHUN,
BCromMoraTtesibHbIM YCTPOMCTBaM, MaTepuariam U peaktueam

[Mpn  BbINOSTHEHUM U3MEPEHUN NPUMEHSAIOT crefywuime cpeacrea
N3MepPEHNn, BCoMoraTesibHble YCTPONCTBA, MaTepuanbl U peakTUBbI:

- cnektpodpomeTp Tuna Unico 1200 no TY 3-3.2164-89, npepen
MNOrpeLwHoOCTM No Ko3adhdUUMeHTy nponyckaHma =1 % npwu AnvMHE BOSHbI
400 HMm;

- ycTponctBo oTbopa npob Bosgyxa YOIB 4-220B—40 no TY 4213
004.733327-21-2005, ¢ npeaenom OCHOBHOM OTHOCUTENbHOW MOrpeLIHOCTH
obbema oTobpaHHon Npodbl £5 %;

- CYETYMK rasa gmadparmeHHoln Tuna BK—G 1,6 3apernctpmpoBaHHbin B
rocygapcteeHHoMm peectpe Ne 14080-01a, ¢ npegenom ponyckaemown
norpewwHocTn +3 %;

- yNbTpa3ByKoBas BaHHa, C 4acToTon ynbTpassyka 28—40 (unun 6onee)
kK'y no TOCT 12.1.001-89 CCBT n N'OCT 12.2.051-80, 06Bb€M BaHHbI — He
MeHee 1.2—1.3 nuTpa;

- cekyHaomep mexaHudecku COlNMnp—2a—-3—-000 no TY 25-1894.003-90;

- nuneTtka 1-1-2—-1 no NOCT 29227-91 — 1 wt.;

- nuneTtka 1-1-2-5no NOCT 29227-91 — 2 wt.;

- nuneTtka 1-1-2—-10 no FOCT 29227-91 — 1 wr.;

- npobupka M1-16-150 XC no NOCT 2533682 — 5 wT.;

- punbTpbl TUNA APA—XTT-10 nnn AGA-BI1-10 no TY 95 1892-89;
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- aumeTuncynbgokeng x.4. no TY 6-09-3818-89;
-Tonyon y.g.a. no F'OCT 5789-78;

- napa-kcunon 4. no TY 6-09-4609-78;

- opTo-Kcunon y.g.a. no TY 6-09-915-76;

- MmeTa-kcunon 4. no TY 6-09-4556-77;

- TexHmnyeckuin yrnepog mapkm NM-514 no rOCT 7885-86;

- BOda ANCTUIiJinpoBaHHas.

MpumeyvyaHuns

1 [lonyckaetcs ncrnonb3oBaHWe OpYyrnx CPeAcTB M3MEpeHW U BCroMoraTerbHbIX
YCTPOUCTB C aHanorMyHbIMWU UM NYYWMMU  METPOSIOTMYECKMMN U TEXHUYECKUMU
XapaKkTepUCTUKaMMU.

2 PekomeHOyeTCA UCMOMb30BaHWE YIbTPasBYKOBbIX BaHH C BO3MOXHOCTbIO
HenpepbiBHON paboTbl 6onee 60 MUH (MMEKTCA MOAENWN OCHALLEHHble TanmepoMm 1-
99 MUH C BO3MOXXHOCTbLH HEMPEPBLIBHOM paboThl). BCTPOEHHbIN TepmocTaTt He obsa3aTeneH
(Mpn 06paboTke NPobbl YyNbLTPA3BYKOM PEXUM «HArpeB» He UCMONb3yeTcs).

3 B cnyyae HepocTaToyHOW pactBopumocTn punbtpoB B MCO pekomeHayeTca
ncrnonb3oBatb cmecu pactesoputenen, Hanpumep OAMCO-tonyon, nnu OMCO-kcunon (B
00beMHOM cooTHoweHun 3:1, cooTBeTCTBEHHO). [lpy Hanuuuu UNBTPOB C Xyawewn
pacTBOPMMOCTbIO peKkoMeHOyeTCcs mcnonb3oBaTb cmecu pactesoputenen OAMCO-Tonyon
unn OMCO-kcunon B 06beMHOM COOTHOWEHUN 2:1 nnun 1:1, COOTBETCTBEHHO (B Cry4ae
Kcunona MoxeT 6bITb Ucnonb3oBaH Mnobon 13 Tpex ero 3omMepoB — MeTa-, OpTO- UMK
napa-kcunon). lNMocnegyowee nNocTpoeHne kanmbpoBOYHOro rpaduka, a Takke aHanus
npo6 armocdepHoro BoO3dyxa crneayeT MpPOBOAUTbL TOMbKO C  UCMNOMb30BaHUEM
BblGpaHHOro pacTBopuTens

4 O6pasey, TexHuyeckoro yrrnepoga 6bin npoaHanuavposaH B Pryr «BHUAM
um. 1. . MeHngeneesay, npu aTom ObIno onpegeneHo cogepxaHue yrnepoaa (99,6%).

6 MeToa usmepeHun

N3mepeHna maccoBoOn KOHUEHTpaLmMM yrinepoacoaepallero asposorns
(CaXkn) BbINOSHAKT METOL4OM, KOTOPbI OCHOBAH Ha ynasfiMBaHUMW 4YacTul,
yrnepoacogepxallero asposons (Caxu) n3 Bosgyxa Ha nepxriopBUHUITOBLIN
dunetp APA-XIM-10 (mnn ADA-BI1-10), nocnegywouiem pacTBOpeHUn
dunetpa B OMCO wn onpegeneHun cogepXaHus caxu B npobe
doTomeTpudecknm metogom [1].

7 TpeboBaHNsAs 6e30MacHOCTU U OXpaHbl OKpYyXaroLen
cpeAabl

7.1Tlpy  BbINONHEHUN  N3MEPEHUM  MACCOBOM  KOHLIEHTpauuu
yrnepoacoaepxatlliero asposonsa (caxu) B npobe atmoctepHoro Bosgyxa
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HeobxogMmo cobntogaTb npaBuna nNo TexHMKe 6e30nacHOCTU Ha ceTu
HabnogeHun PocrngpomeTta [2], a Takke crnegyoume TpeboBaHus:

- TEXHUKN ©e3onacHoCTU npun paboTe ¢ XMMUYECKUMU peakTuBamu Mo
OCT 12.1.007;

- anekTpobesonacHocTM npu paboTe C 3nNekTpoycTaHoBKaMW Mo
FOCT P 12.1.019.

7.2 NomelleHne O0MKHO COOTBETCTBOBATb TPebOBaHUAM MNOXapHOWM
6esonacHoctn no [OCT 12.1.004 wn O6bITb obecneyeHo cpeacTsamm
noxapoTtyweHunsa no FOCT 12.4.009.

7.3 MaccoBasi KOHUEHTpauus BpedHbIX BewecTB B BO3ayxe pabouyen
30Hbl HEe JOSKHA npeBbiwaTbh onycTUMbIX 3HadYeHun no FOCT 12.1.005 nnu
MHbIM  HOpPMaTMBHbIM  OOKyMeHTaMm PocnoTtpebHagsopa, cogepxalumx
rMrmeHnyeckme TpeboBaHus K Bo3ayxy paboyen 30HbI.

7.4 OpraHusauuto obyyeHuns paboTHMKOB Be3onacHOCTM Tpyaa crnegyeT
ocywectenatb no NOCT 12.0.004.

8 TpeboBaHus K KBanudmnkaumm onepaTopon

8.1 NMpoBeaeHne otbopa npob wn  onpegeneHne  MaccoBOM
KOHLEHTpaumMn yrnepoaconepkallero aspo3ons (caxu) MoXeT npouM3BoauTb
onepartop (MHXeHep unn nabopaHT), OCBOMBLUMA METOAUKY WU3MEPEHUN U
nMmerowmn onblT paboT no oTdbopy wunm aHanmdy npob aTMocqepHOro
BO34yXa.

8.2 OnepaTtop (MHXeHep wunuM nabopaHT), NpPoBOAALMM  aHanu3
oTobpaHHbIX npob, pomkeH obnagate onbiToM npu pabote co
CNEeKTPOPOTOMETPOM.

9 TpebGoBaHUA K yCNTOBUAM U3MEepPEHUN

9.1 MNpn  BbLINOAHEHUN U3MEPEHUA B XUMU4Yeckon nabopatopum
cobnogaloT cneayowme ycrnoBus:

- TeMmnepartypa Bo3AYyXa, °C .....coviiiiiiiieeeeeeeeeee ot 15 pgo 30;
- aTMOC(epHOE OaBMNEHNE, MM PT.CT....ccvvvreeeeeeeerennnnnnn. ot 630 go 800;
- OTHOCUTESNbHAsA BNaXXHOCTb Bo3ayxa npu 25 °C, %, He Gonee....... 80;

9.2 Otbop npob® aHanM3nMpyemoro BO34dyxa OCYLWECTBASAT nNpu
cnegylwmx napameTpax B NoMeLleHUN nocta HabnoaeHus:
- Temnepartypa Bo3ayxa, °C ........ccvvviiiiiiiiiiiiiieeneeeeeeee..0T 5 00 40;
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- aTMOCEPHOE OABMTEHNE, MM PT.CT..uvieiniiieeeineennnnne. ot 630 oo 800;
- OTHOCUTENbHAs BAAXHOCTb BO3AYXA, Y0...c.cevveireeneannnnn. He 6onee 90.
9.3 OnekTponutaHne Npu BbINOMIHEHUM U3MEPEHU B nabopaTtopumn u
npoBeaeHnn oTbopa Npod JOMKHO BbITb ¢ HanpsbkeHnem 220 B npu YactoTe

nepemMeHHoro Toka B cetn 50 Iy,
MpumedaHwune— Ot6op Npob B NOMEBLIX YCNOBUAX BO3MOXEH NPU TemnepaType
Bo3ayxa ot -40 °C go 40 °C.

10 NMoAaroToBKa K BbIMNOSTHEHUIO U3MEpPEeHUN

10.1 NMpuroToBrieHne cycrneHsnm

10.1.1 Ans npurotoBrneHns paboven CcycrneHsnm B NIIOCKOLOHHY KONoy
Ha 100 cM® BHOCSIT 2,4 M TEXHUYECKOrO yrnepoga N-514, nobasnstot 60 cm®
yuctoro AMCO wun 12 cunbtpoB AGA-XT1-10 (v ADPA-BI1-10), nocne
pacTBOpeHud Martepuana dunbTPOB CYCMeH3uto nogsepratoT
ynbTpa3ByKOBOMY AUcneprupoBaHunio B TeyeHne 60 MuH. [JaHHbIM cnocobom
nonyyaroT cTabusibHy0 paboyyo CyCcrneH3nto C KOHLEHTpaunen TeXHNYeCKoro
yrnepoaa 40 MKr/cMm>,

10.1.2 PacTtBop ans pasbasreHns rotoBAT pacTBOPEHNEM 12 omnbTpoB
APA-XM-10 (unn APA-BIM-10) B 60 cm® OMCO (npu HemoCTaTOUHOM
pactBopumoctTn punbtpos B JMCO mMcnonb3yT cuMcTeMy pacTBOpuUTENen B
COOTBETCTBUM C NpuMeyaHuem 3, pasgen 5).

10.2 YcTaHoBneHue rpaaynpoBOYHON XapaKTepPUCTUKN

10.2.1 'pagynpoOBOYHYIO XapaKTEPUCTUKY, BblpaXatoLyo 3aBUCUMOCTb
ONTMYECKOM NIIOTHOCTU CYCNEH3UM OT MacCCbl TEXHUYECKOro yrnepoja B
npobe, ycTaHaBnmMBaloT NO CyCNEH3NAM AN rpagyupoBKU, MPUrOTOBNEHHbIM
B 5 cepusax. Kaxayto ceputo, coctosiyo n3 10 cycneHsunn ans rpagynpoBku,
rOTOBAT M3 pabouyeil CycrneH3UM C MacCOBOW KOHLEeHTpaumeir 40 mkr/cm®
cornacHo 10.1.1. CycneHsun Ans rpagyvpoBkM roToBAT B npobupkax c
npuTepToit Npobkoii BMecTUMocTbio 10 cMm® Tak, 4TOObl Kaxable 5 cm’
CTaHOapToB cofepxanu cootBeTctBeHHO no 20, 40, 60, 80, 100, 120, 140,
160, 180, 200 mkr TexHn4yeckoro yrnepoaa (Tabnuua 2). [Ina 3Toro B Kaxayto
NPoBUPKY BHOCAT pabouyyto CyCneH3uo Anst rpagyupoBKM B COOTBETCTBUM C
Tabnuuen 2, ooBoaAaT pacTtBopoMm Anga pasbaeneHust cornacHo 10.1.2 go
obbema 5,0 cM® U WHTEHCMBHO BCTPSIXMBalOT. M3MepeHve OnTU4ecKol
MNOTHOCTU MNOJSTYYEHHbIX CYCMEH3UA K XOSsiocTon npobbl OcyllecTBNAeTCS

7
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OTHOCUTENBHO AUCTUNINMPOBAHHONM BOAbl HA (POTOSNEKTPOKOIIOpMMETPE Mpu
anvHe BonHbl 400 HM B KlOBeTe C pacCcTosiHMeM mexay rpaHsammn 10 mm. B
Ka4yecTBe XOnocToln Npobbl NCMonb3yoT 5 cM® pacTBopa Ans pa3baBneHus.

Tabnwuuya2-—CycneHaun Ans yCTaHOBMEHNsI rPaayypOBOYHON XapakTepPUCTUKM Npu
onpeaeneHMn KOHUEHTPaLMN caxm

Homep O6bem pabouen O6BeM DaCTBODA LTS Macca Tex.
cycneHauM ans | - cycneHsuu, cm® P pa Al yrnepoga B 5 cm®
_ 3 pa3baBneHns, cMm
rpagyvpoBKu (o = 40 mkr/cm”) CYCNEeH3Un, MKr
1 0,5 4,5 20
2 1,0 4,0 40
3 1,5 3,5 60
4 2,0 3,0 80
5 2,5 2,5 100
6 3,0 2,0 120
7 3,5 1,5 140
8 4,0 1,0 160
9 4,5 0,5 180
10 5,0 - 200

10.2.2 OnTnMYecKkyo MNIIOTHOCTb, COOTBETCTBYHOLLYK TOYKe LiKasbl,
HaxoOAT MO pa3HOCTU OMNTUYECKOW NISIOTHOCTU rpagyMpoOBOYHOM CYCNEH3NN U
HyNneBoro pacTBopa (Drc-Do). [‘pagympoBOYHYHO XapaKTepuCTUKy
yCTaHaBnMBawT MO  [OeCATM  ToYKaM, Ha  OCHOBaHUM  CpeaHux
apudmMeTn4ecKnx 3HadeHuUn pesyribTatoB W3MEPEeHUn U3 MNaTn  cepun
CyCneH3uu onsa rpagynpoBKN KaXK4oW KOHUEHTpaLUK.

[Mpumep 3anucu AaHHbIX W3MEPEHUSI ONTUYECKOW MNIIOTHOCTM Ans
rpagyvpoBK/ NpuBoguTca B Tabnuvue 3.

Tabnwuuy a3 - PesynbTatbl U3MEPEHUI ONTUYECKOW MAIOTHOCTU CYCNEH3NN
Ans rpagynpoBKu

Homep cyneHsuu Macca Tex. OnTu4eckasa NNOTHOCTb CYCMNEH3UN AN rpagynpoBKn
AN rpagyvipoBku | yrnepoga B 5 cm® eavHn4Hoe namepenune (i=1,...,5) cpegHee
(i) CYCMNEH3un, MKT 1 2 3 4 5 3HaveHve
D
0 O D0_1 D0’5 BO
1 20 D1_1 D1’5 5
2 40 D 1 Dys !
3 60 D3’1 D3’5 ’
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4 80 D4,1 v v . D4’5

5 100 D5y1 D5’5

6 120 De 1 De s

7 140 Dy 4 Dys

8 160 Ds 1 De.s
9 180 Dgy‘] Dg’5 I_)
10 200 D1o.1 Dios 10

10.2.3 PesynbTaTbl MU3MEPEHUM OMNTUYECKOW MSIOTHOCTU KaKaou U3
CyCMNeH3un Npu3HaT NpMemMrnemMbiMu, eCINN OHU YOOBIETBOPAIOT YCNOBUIO

D. -D, . «
e M. 100 <r_, (1)
D

roe Dimax U Di min — MakcumarnibHoe U MUHMMaribHOE 3HayYeHue ONTUYECKOU
MNMOTHOCTU i-OM CYCNeH3nu;

Di— cpefHee 3Ha4YeHne ONTUYECKOW MIOTHOCTU i-ON CYCNEH3WNMU;

| — HOMep cycrneH3nn Ons rpagynpoBKy;

h*—npegen nNoBTOPSEMOCTM pes3ynbTaToB WU3MEPEHUN  OMTUYECKOW
NMIOHOCTM pacTBopa (cooTBeTcTBYeT BepoAaTHOCTM P = 0,95), %. Ona yucna
n3amepeHuit n = 5 npeaen noBTopsieMocTu r 5 = 16 %.

10.3 NMocTpoeHue rpagympoBoYHOro rpacdmka

10.3.1 B KayecTBe aHanuTMYeCKOro curHana npu nocTpoeHnn
rpagyvpoBOYHOrO rpaduka MCNoNb3yT BeESIMYMHBI, OonpeaernisiemMble Kak
pasHOCTb CpeAHUX 3HA4YeHUM ONTUYECKOW MSIOTHOCTU CYCMNeH3un Ans
rpagyvpoOBKM N HYNEBOro pacTeopa:

Y =D-D,, (2)

roe D — cpedHee 3Ha4yeHue ONTMYECKOM MIIOTHOCTU i-OM CyneH3uu Onsd
rpagynpoBKu;

D, — cpegHee 3HayeHue OnTUYEeCKOM NNOTHOCTU HYNEBOro pacTBopa.

[Mpn nocTpoeHnn rpagyMpoOBOYHON XapaKTepUCTUKN B BUAE rpadumka rno
ocy abeumce X oTKnaabIBalOT Maccy M, MKF TeXHUYeckoro yrnepoaa B 5 cm®
CyCneH3uun, a no ocn opauHat Y — eguMHULbI ONTUYECKOM MNIIOTHOCTMW.

10.3.2 YCTaAHOBMEHHYIO PpayMpOBOYHYKD  XapaKTEPUCTUKY MPU3HaIoT

npuemsiemMon Npu BbINOSTHEHWUN YCITOBUS:
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‘mi*_mi‘mo <K
T 00K (3)

roe m* — 3Ha4YeHWe AKBMBANEHTHON Macchl TEXHUYECKOro yrnepoaa B 5 cm® i-
O CyCrneHsuu gna rpagyvmpoBKu, HaWOEHHoe Mo  rpagynpoBOYHOM
XapakTepUCTUKe ONa COOTBETCTBYHOLLEIO aHaNMTUYECKOro curHana Y, MKT;

M; — 3HaYeHMe 3KBMBANEHTHOM MacChbl TEXHUYECKOro yrnepoaa B 5 cm® i-
OW CyCcneH3nn, npunnucaHHoe aTon npobe (cM. Tabnuuy 2), MKT;

K — HOpMaTMB KOHTPOMS TOYHOCTU pPe3ynbTaToB U3MEPEHUN MacCOBOW
KOHUEeHTpaumn yrnepoacogepxailiero asposona (ana P = 0,95), paBHbIN
18%.

Ecnn ycnoBrne He BbINonHsEeTCS, HEOOGXOAMMO YCTAHOBUTH HOBYHO
rpagynpoBOYHYIO0 XapakTepucTunky cornacHo 10.2.

10.4 NoaroToBKa yctpoucTtBa oTtbopa npob Bo3agyxa

10.4.1 MNopgroToBka ycTponcTBa oTbopa Npob Bo3gyxa 3aknoyaeTcd B
NpoBepKe NoKasaHUM poTameTpa Nno ra30BOMY CHETYMKY.

10.4.2 Npn nomoLmM ra3oBoro cHeTYMKa onpeaensioT OeNCTBUTESbHOE
3HayeHne BeNMYMHbI pacxoda BO3gyxa Npu YCTAHOBIIEHUM MO poTaMeTpy
pacxoga 20 Am’/MuH. [Ins aToro Kk Bxogy poTaMeTpa C pacxodoM Ao
20 AM*/MUH npucoeauHsIOT unbTpoaepkaTtenb. K Bxogy 9TOM cCUCTEMbI
NPUCOEONHAIOT ra3oBbl CYETYMK, BKIIOYAKOT YCTPOMCTBO Ana otbopa npob
BO3[yXa, YCTaHaBMMBAIOT No poTameTpy pacxod 20 AM®/ MUH M nponycKaroT
Bo3ayx B TedeHue 30 wmMuH. PacxoxgeHue Mexagy OO0bEMOM BO3ayxa,
paccyYMTaHHbIM MO NPOLOIMKUTENBHOCTM OTOOpPa U NoKasaHusM poTameTpa, u
OOBbEMOM, WM3MEPEHHbIM CYETYMKOM, He [OOMKHO npeBblwatb 8 %.
PekomeHayemas 4actoTa npoBeAeHuss MPOBEPKN NPU NMOCTOSIHHOM paboTe —

OVH pa3 B MeCHL.

10.5 OT60p M XpaHeHUue Npob Bo3ayxa

[Ona onpegeneHvs pasoBOM KOHUEHTpauuu yrnepoacogep’kailero
aspo3ons (Caxu) wuccnegyemblii BO3OYyX acnuUpUpYOT 4epes  unbeTp,
3aKpenneHHbln B OTKPbITOM (MNK  3aKpbiTOM) dunbTpogepXxartene c

10
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pacxogom 20 am*/MuH B TeyeHue 30 muH. OT6op npo6 NpPOBOAMTCS C
HaBeTPEHHOW CTOPOHbI Ha BbicoTe 1,5 M OT noBepxHocTu 3emnu. [locne
oTbopa npobbl unbTp Kn3BNeKawT K3 unbTpodepXKaTens, cknaablBatoT
3anblfIEHHON CTOPOHOW BHYTPb, MOMELLAT B MNOMUITUNEHOBLIM NakeT U
goctaensaT B nabopatoputo and aHanu3a. PunbTpbl ¢ OTOBpPaHHbLIMK
npobamu BbICYLLMBAIOT B 3KCUKaATOpe Hag 6e3BOAHbIM XITIOPUAOM Kanbuusi B

TeyeHune 2 u.

MpumeyvyaHunsg

1. Tpn HU3KMX PaA30BbIX KOHLEHTPaUUAX YyrnepoacoaepXalero aspo3ons (caxu) B
aTMocepHOM BO3Qyxe AornyckaeTca onpefeneHve CpefHecyTOuYHbIX KOHLUEeHTpauuin
nyTem otTbopa He MeHee YeTblipex pasoBbIx NPob Ha OOUH PUNBLTP B TEYEHME CYTOK.

2. B 3aKpbITOM NONM3TUNEHOBOM MAaKeTe CPOK XpaHEHUS OUNbTPOB C OTOBpaHHOM
npobon yrnepoacoaepalero asapo3osisi HeorpaHUYeH.

10.6 PacTtBOpeHue omnbTpa ¢ OTOOpaHHLIM a3po3onem

10.6.1 BbICylWeHHbIN  UnbTp € oTobpaHHOM nNpobon akkypaTHO
pacnofiaraloT Mo CTeHKke NPOOUPKM C MOMOLLBbI MUHUETa, B MNPOBMpPKY
pobaensior 5 com® [OMCO (pactBopuTenb cregyeT  npunmMBaTh
HenocpeacTBEHHO Ha maTtepuan cunbTpa), NpyM 3ToM MaTepuan dunbTpa
MOCTENEHHO pPaCcTBOPSIETCH, M a3pPO030SibHble 4YacTuubl NEepexoasaT BO
B3BELLUEHHOE COCTOsiHME (NpU HedoCTaTOYHOW pPacTBOPUMOCTU (PUNLTPOB B
AMCO cwm. pasgen 5, npyumevaHue 3).

10.6.2 [Ina obpaboTkn Npobbl ynbTpasBykoM MNPOOMPKY C CcycneH3unen
3aKpennsalwT Ha WTaTuBe M MOMELWalT B YNbTPa3BYKOBYK BaHHY,
3anofiHEHHYKD  OUCTUNNMPOBaHHOW  Bogow.  3aTeM  obpabaTtbiBaroT

yIbTpa3ByKOM B TeveHue 60 MUH.
10.7 AsmepeHMe ONTUYECKOU NNOTHOCTU CYCNEH3UN

O6paboTaHHyl0 YyNbTPaA3BYKOM CYCMEH3UI0 MNEPEHOCAT B KlOBETY U
NPOBOOAT U3MEPEHUS ONTUYECKOM MNOTHOCTU. [lapannensHo u3MepstoT
ONTMYECKYID MNOTHOCTb XonocTtonm npobbl. B kayectBe xonocton npobbl
ncrnonb3yeTcsa pactBop Ana pasbasneHna (cm. 10.1.2) WsmepeHue
ONTUYECKOM NSIOTHOCTU CYCMEH3UN N XONOCTOM NPOoBLI NPOBOAAT B KIOBETAX C
paccTosiHneM mexay pabounmm rpaHsmm 10 mm npu anvHe BonHbl 400 HM
OTHOCUTENIbHO  AUCTUNNUPOBaHHOM BoAbl. [lpu  6GonbWKX  3HAYEHUSX
KOHUEHTpaumn yrnepoacojepxawero aapos3onisa  (caxu) gonyckaeTtcs
pa3baBrieHne CycrneH3uMmM pacTBOpPOM Ans pasbasneHns [0 MNOosSIBNEHUS

11
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YMCMOBbIX 3HAYEHW Ha KOHCONMWM crekTpodoToMeTpa (nocneayowme

pac4yeTbl KOHLI,eHTpaLI,MI7I OCYLLECTBJIAKOTCA C yH4ETOM pa36aBneH|/|;|).

MpumedyaHwune—[na npoBeaeHna aHanM3oB HEOHXOAMMO MUMETb OTAENbHbIV
Habop nocyabl n kioBeT. [locne kaxagoro NpoBeAeHUs aHanu3oB Bce Npobbl cnuBarT B
OTAENbHYK €MKOCTb ANns opraHunyeckoro cnvea. MNpobupku 1 KloBETbl ononackmeakoT 2-3
pasa aueToHOM, NnepeBOpaynBaloT U cywaT Npu KOMHATHOW TemnepaType B BbITSXKHOM
wkady Ha dunbTpoBanbHoM Oymare (Takke pAnsi OnofackuBaHUs nocyabl MOXHO
NCronb30BaTh  XMOPUCTBIN  METUMEH, XnopodopM, TONYON WM KCUNOSM; KIOBEThI
npegnoyTuTenbHee  TWaTeNlbHO  OrnofackuBaTb  aLETOHOM). Mcnonb3oBaHHble
pacTBOPUTENN TaKKe CNMBAKOTCA B EMKOCTb AS1S1 opraHmyeckoro cnmea. Mpobupkn MOXHO
AOMNOSTHUTENBHO MNPOKUMATUTL B BOAE C CUHTETUYECKUM MOLLUM CpefCTBOM (CTUparnbHbIv
MOPOLLOK), MPOMbITb BHYTPEHHIOK MOBEPXHOCTb C MOMOLLUBIO eplia U TwartenbHOo
CMNOJSIOCHYTb NocnegoBaTenbHO BOLOMPOBOAHON U ANCTUNNMPOBAHHOW BOAOW. BbIMbITYHO
nocyay cywar B CyLIUIIbHOM LIKady.

11 O6paboTKa pe3ynbLTaToB U3MEPEHUN

11.1 na nonyyeHna cpaBHUMbIX pe3ynbTaToB 0ObEM B3ATOrO0 Ha
aHanus Bo3ayxa NpuBOAAT K HOpMasibHbIM ycrosusm Vo, p,M3, cornacHo

dopmyne:

_ V,-273-P

- (273+1)P, (4)
rge Vt— ob6bemM B3ATOro Ha aHanus BO34yXa rnpun temMmnepartype tn gaBJieHnnN

0

P B MecTe oT60pa npobbl, AM®;

P — atmocdepHoe gaBneHne B mecte otbopa npobbl, MM pT. CT. (rf1a);
t — Temnepatypa Bo3gyxa B Mmecte otbopa npobl, °C;
Po — aTmocdepHoe aasrieHne npu HopmarsibHbIX ycnosusx (760 mm pr.

ct. unn 1013 rla).
MpumeyvyaHunme—1mmprt.cT. = 1,33 rla.

MaccoBylo KOHLIEHTPaLMIO YrMepoacoAepXallero aspo3onst (caxu) B
nccnenyeMom obbeme Boaayxa Mkr/am® (Mr/m®) HaxoasT no dopmyne:

C,=—2 (5)

roe C. — KOHLEHTPaLMS CaxeBOro aspo3ors B Bo3ayxe, Mkr/am® (Mr/m°);

m — Macca Ca)xeBOoro aspo30sis B aHanuanpyemon npobe, HangeHHas no
rpagyMpOBOYHOMY rpacovKy, MKT;

Vo — 06beM B3ATOrO Ha aHanu3 Bo3ayxa, NPUBEAEHHOrO K HOPManbHbIM

12
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ycrosuaM (am°).
11.1 B cnyyasax, korga 3HadeHue OnTUYECKOM MFOTHOCTU nNpoObl
npesbIWaeT 2 €.0.1., BbINOMHAT pa3baBneHne npobbl HyneBbIM PaCTBOPOM.
PasbasneHne gonyckaetca B 1.5; 2; 3; 4 unn 6onee pas, 40 perucrTpaunm
CNEKTPOPOTOMETPOM 3HAYEHUA ONTUYECKOW nnoTHocTu. [lpy 3TOM B
dopmyny BbIMUCNEHUA MAaCCOBOW KOHLUEHTpauuu yriepoacogepxatiero
aspo3sons (caxu) BBOAAT KOI(PPMUMEHT nepecdeTa X, YUCIIEHHO paBHbIN
BennymHe pasbasrneHna. BolumcreHne pesynbtarta NnpoBoaaT rno popmyne
c.=—"1x, (6)
V

0

raoe X — KoadouumneHT nepecyera.

12 OchopmMneHue pe3ynbTaTtoB U3MEepPEeHUn

12.1 'amepeHHYI0 MacCOBYK KOHLIEHTpauuio yriepoacogepxallero
aspo3onAa B BO3ayxe, Mr/m® npu P=0,95, npeacraesnaioT B BUAe

C.+£0,25-C, (7)

rae & — rpaHuLbl OTHOCUTENBHOW NorpeLlHocTn (cM. Tabnuuy 1).

12.2 YncneHHoe 3HavyeHune pesyrnbTata U3MepeHuUin OKpYrnawT 4O TOro
Xe paspsga, uYTO U 3HaYeHue XapakKTepUCTUMKU MOrpeLlHOCTH, KOTOPYHO
NPUBOAAT CO 3HAKOM «*» Mocre pesyrnbTarta U3MepeHus.

12.3 CpefHeCYyTO4HYIO KOHLEHTpauuto paccynTbIBaloT, Kak
cpegHeapumMmeTnyeckoe  3HavyeHue - KOHUeHTpauui  pasoBbix  Npob,
MNONyYeHHbIX Yepe3 paBHble MNPOMEXYTKM BPEMEHUM B TeYeHue CyTOK (He
MeHee YyeTblpex pas).

13 KoHTpoOsb TOYHOCTU pe3ynbTaToOB U3MEPEHUN
13.1 TpeGoBaHUA K KOHTPOSIO KayecTBa
13.1.1 [Ona obecnevyeHns [OOCTOBEPHOCTU pe3ynbTaTOB aHanu3os

PerynspHo NpoBOASAT MPOBEPKY rpagyMpoOBOYHOro rpaduka U onepaTUBHbIN
KOHTPONb rokasaTenem kadectBa. OTW HOPMaTUBbI pacCcyuMTaHbl Ha

13
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OCHOBaHWWM MokasaTenen, MomnyyYeHHbIX B nabopaTopuu B  YCMOBUSIX
BHYTpuUnabopaTopHON NPEeLU3NOHHOCTU, U NpeacTaBneHbl B Tabnuue 4.

T abnwuuy a4 — XapakTepuUcTkm NOrpeLLHOCTU N €€ COCTaBnsLWMX Ha CTaanun aHanusaa
CyCneH3um

[nanasoH lNokaszatenb
o MokasaTenb MokasaTenb
n3MepeHunn, o BOCMPON3BOANMOCTH, o
3 nostopsemMocTu, % o TOYHOCTH, Y%
Mr/ m Yo
OT1 0,03 9 11 18
po 1,8

13.1.2 lNepnoanyHOCTb  KOHTpONs  CTabunbHOCTU pes3ynbTaTtoB
BbIMNOSTHAEMbIX U3MEPEHUN pPErfameHTUpyoT B «PyKOBOACTBE MO KayecTBy
nadopartopuny.

13.1.3 PexomeHgyeTcsa ycTaHaBnvBaTb KOHTPONUPYEMbIN nepuo Tak,
YTOObl KONMMYECTBO pe3yrbTaTOB KOHTPOSIbHbLIX M3MepeHunn 6binio  oT
AsaguaTtu oo tpuguaTtu.

13.1.4 Mpwn Heyo0BNeTBOPUTENbHbIX pesynbraTax KOHTpOns,
Hanpumep, NpeBbILEeHNN nNpedena OeNcTBUSA Un perynsipHOM NpeBbILLEHNN
npegena npegynpexneHns, BbISCHAT MPUYMHBI 3TUX OTKIOHEHWUA, B TOM
yucne npoBOAAT CMEHY pacTBOpUTENS, OUNbTPOB, NPOBEPAOT paboTy
ornepaTopa 1 YNCTOTY Nnocyabl.

13.2 KoHTponb cTabunbLHOCTU rpaayupoOBOYHON XapaKTePUCTUKU

13.2.1 KoHTporsb rpagynpoBOYHON XapaKkTepuCTUKK cnenyert
NPOBOANTL MPU KaXXOoW CMEeHe napTuu peakTUBOB, a Takke nepuoanyeckm —
B  COOTBETCTBMM C  NnNaHamm  BHYTpunabopaTopHOro  KOHTPOSS.
PekomeHayemasi yactoTa KOHTPOMSA Npu NOCTOAHHOW paboTe — OAWH pas B
KBapTarn.

13.2.2 KOHTpONb NpPoOBOAAT MO CYCMNEeH3usiM, MNpuroTaBfMBaeMbliM
aHanorn4yHo cycneHausam gna rpagymposkm Ne 3, Ne 5 n Ne 7 (cm. Tabnuuy 2).
Kaxgyo cycneHsnio roToBAT B TPeEX Cepusix; OOHOBPEMEHHO T[OTOBAT
HyrneBou pactBop. 3mepeHns onTnu4eckon nIIOTHOCTU CYCNeH3Un NpoBOaAT
B COOTBEeTCTBMU C pasgenom 10.7.

13.2.3 YCTaHOBNEHHYIO rPagyMpoOBOYHYIO XapaKTEPUCTUKY MNpU3HatoT
npuemsiemMon Npu BbINOSTHEHWUN YCITOBUS:

i
100 <K (8)

m

14
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roe m; - 3HaYeHne dKBMBANEHTHOW MacCbl TEXHMYECKOro yrrepoga B 5 cm® i-
pactBopa  An4 rpagynpoBKy, HangeHHoe  no rpagyvpoBOYHON
XapaKTepucTuke Asnsi COOTBETCTBYIOLLErNO aHaNMTUYECKOro curHana Y, , MKr;

M - 3HAa4YEHNe KBMBANEHTHON MacChl TEXHUYECKOro yrnepoda B 5 cm® i-
pacTtBopa, NpunnucaHHoe aToMy pactBopy (CM. Tabnuuy 2), MK;

K' - HOpMaTMB KOHTPONA TOYHOCTWU pe3ynbTaTOB U3MEpPEeHMn MacCOBOW
KOHLUEHTpaumn yrnepoacogepxawero aaposons (gna P = 0,95), paBHbIn
18%.

13.3 OnepaTtuUBHbIA KOHTPOSfib MOBTOPAEMOCTU pe3yfbTaToB
U3MepeHunn

13.3.1 [laHHbIn  BUAO KOHTPOMSA nNpPoOBOAAT OAWMH pa3 B HeOeno.
PesynbTatbl KOHTPOMNS MNOBTOPAEMOCTM MNPU3HAKT YyOOBNETBOPUTENBbHBIMU
NPW BbINOSIHEHUN CreayoLMX YCNOBUMN:

2'(Xmax_xmin)
Xm ax+xmin

100<r (9)

roe  Xmax — MakcuMarnbHbI pe3ynbtaT U3MepeHns, MKr B Npooe;

Xmin — MUHUMAnbHbIM pe3ynbTaT UBMEPEHUS, MKI B Npobe;

r — HOpMaTMB KOHTPOMS MOBTOPSIEMOCTU pe3ynbTaTOB U3MEPEHNA MpU
aHanuse npob, npu P = 0,95 aTtoT HopmaTmB cocTaBuT 9%.

13.4 OnepaTUBHbIN KOHTpPOIb TOYHOCTU pe3ynbTaTtoB
U3MepeHun

13.4.1 OnepaTtmBHbIN KOHTPOSIb TOYHOCTM pe3ynbTaTOB U3MEPEHUN
NPOBOOAT OOMH pa3 B Hedenw, aHanuaupys BMecTe C OTOOpaHHbIMU
npobamn OBe ofMHaAKOBblIe CYCNEH3UW NS YCTaHOBMNEHUS rpagyvmpoBOYHON
xapaktepuctukn. CpeacTBOM KOHTPONSA CRYyXUT cycneH3ama Ne 5 ¢
cogepxaHuem 100 wmkr caxm B 5 cm® pacTBopa. Mcnonbayetcs
CBEXEeNnpUroToBrieHHasi CyCneH3uns.

13.4.2 PesynbTaTbl M3MepeHNa OMTUYECKOM MIOTHOCTU KOHTPOSIbHOW
CyCMNeH3Mn MOCTOSHHO CPaBHMBAKT C [aHHbIMW 3a npownble OHW. Peskue
N3MEHEHUSA CPedHUX 3HaYeHU OMTUYECKOM MNOTHOCTU CBUAETENbCTBYIOT O
HeXXenaTtesnbHbIX OTKITOHEHUAX B HOpMarbHOM XO4e aHanuaa.
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13.4.3 PesynbTaThl TOYHOCTHU KOHTPOSIS npusHatoT
YyAOBNETBOPUTENBHBLIMU NPU BbIMOIHEHUN ONS1 KaXXAOW KOHTPONbHOW npobbl
yCnoBUS:

‘X_C"IOOSK’ (10)

roe X — pesynbTaT U3MEpPEHNs Macchbl YrnepoacoaepKaLlero aapo30ons, MKr
B npobe;

C — 3agaHHOe 3HayeHue MaccChbl YrnepoacoaepKallero aspo3ons, MKr
B nNpobe;

K — HopmaTuB KOHTPONS TOYHOCTU pe3ynbTaTOB W3MEPEHWUA MpuU
aHanuse npob, npu P = 0,95 aTtoT HopmaTmB cocTtasuT 18%.
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MpunoxeHue A
(obsizaTenbHoE)

HopmatuBbl onsa npoBeaeHNs BHYTPEHHEro KOHTPons
(mony4yeHbl Ha OCHOBE MoKasaTenen TOYHOCTU, MPUBEAEHHbIX B Tabnuue 4)

HOpMaTVIBbI ana nposegeHnsa BHYTPEHHEro KOHTPOJ1A rMnpuBedeHbl B

Tabnuue A.1.

Tad6bnuuyaA.1

Homep

HanmeHoBaHuMe onepaunmn nyHKTa Cnocob pacuyeTa

HacTosLen Hopmatue

METOAMKU
MpoBepka NnpuemnemMocTu Mo pasmaxy pe3ynbTaToB n
pe3ynbTaTtoB N3MepeHum N3MepeHnin e.0.M. CyCrneHsuu,
ONMTUYECKOM NNOTHOCTU npoaHanMsnpoBaHHOW Ha
CyCneHsuu, cogepxaHue
npoaHann3npoBaHON Ha yrnepoacoaepxatiero
cogepxaHue aspo30sisi, OTHECEHHOMY K (ana P =0,95)
yrrnepogcoaepxatlero 10.2 cpegHeMy apudmMeTU4eckomy "5=16 %
aspo30sis: Npu rpagympoBke no dpopmyne (1)
(n=19)
lMpoBepka npnemnemocTun MponssoguTcs no copmyne
rpagympoBOYHON 10.3 (3) 5=18%
XapaKTepUCTUKN
KoHTponb cTtabunbHOCTH MponssoguTcs no copmyne
rpagympoBOYHON 13.2 (8) 5= 18%
XapaKTepPUCTMKM
OnepaTuBHbIA KOHTPONb Pa3HOCTb pe3ynbTaToB ABYX
NOBTOPSEMOCTUN pe3ynbTaToB N3MepPEHNN, OTHECEHHAA K (ana P =0,95)
N3MepEeHNN ONTUYECKON 13.3. cpegHeMy apudmMeTU4eckomy ro= 11%
NAOTHOCTU CYyCNEH3UN
KoHTpOsib TOYHOCTHU Mo pa3HOCTM pe3ynbTaToB
n3mepeHun obbema npobbl 10.4 n3mepeHun obvema Npobbl 8 %
BO3ayxa CYETYMKOM U POTaMETPOM
KoHTponb To4HOCTH [MponssoguTcs no opmyne
N3MepPEeHUn No aHannay 10.3.2 (3) 5 =18%

KOHTPOJIbHbIX cycneH3m7|
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OkoHyaHue mabnuubi A.1

Homep
HanmeHoBaHme onepauuu NnyHKTa Cnocob pacyeTa
HacTosLen Hopmatus
METOLMKN
KoHTposib TOYHOCTHU Mo moaynto OTHOCUTENBHOIO
pe3yrnbTaTtoB N3MepeHum OTKINOHEHNA pe3ySibTaToB (ana P =0,95)
MacCOBOM KOHUEeHTpauum n3mMepeHnsa ot nNpunucaHHoro | 6= 18 %
yrrnepogcoaepxatlero 13.4 3Ha4YeHUsa MaccoBou

a3p03011s B CYyCNeH3unm

KOHLeHTpaumm
yrnepoacoaepaLlero
a/p0o30n5 B CYyCNEeH3Un no
dopmyne (10)
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MpunoxeHune b
(pekomeHayemoe)

OnpepneneHuns Maccbl CaXxu B Npobe ¢ ncnonb3oBaHNEM
koacpdpuumeHTa nepecyeTta k

BmecTto rpadvka ona onpefeneHvuss maccbl caxu B npobe MOXHO UCnorib3oBaTb
KoappuMUMEHT nepecyeTa K, paccymTaHHbIM Kak KOTaHIreHC yrra HaknoHa rpagynpoBOYHON
XapaKTEePUCTUKM K OCU X, T.e. K — 3TO 0bpaTHbIN YrinoBon KO3uUNEHT rpagympoBOYHOIO
rpacduka. Hanpumep, rpagyMpoBOYHbLIN rpaduK, nokasaHHbIn Ha puc. 1, onucbiBaeTcs
ypaBHeHnem y = 0,0076x + 0,0201, roe y — BenuunHa ontuvyeckon nnotHoctn D, x —
3HayeHue koHueHTpauun C, 0,0076 — yrnoBon KO3hPULMEHT rpagyMpoOBOYHOro rpadumka
(tg yrna HaknoHa), 0,0201 — nonpaBOYHbIN KOSPDULMEHT (YMCNEHHO BNN3OK K BENUYMHe
ONTUYECKOM MNOTHOCTU HyneBown npobbl). cnonb3ys M3BECTHOE 3HA4YeHWE YIIoBOro
KoadhdumumeHTa Haxoaum koadpdpuumeHT nepecyeta k = 1/0,0076 = 131. 3Has BennunHy
KoadhdmumeHTa nepecyeTa k MOXXEM HaNTKU Maccy caxu B 4aHHou npobe no dopmyne:

m; = Di'k,

roe m;— macca caxm B i-Ol CycneH3amm (MKr);

D; — onTnyeckasa NNOTHOCTb i~-O CYCNEH3UM.

[nsi cepun U3MepeHuin coaepxanusi caxv B 5 cm® npobbl B MHTEpBane 3HauyeHwil
Macc, 3adaHHbIX rpPagyuMpoBOYHbIM rpadukoM (CM. puc.), BennumHa K <dBnsdeTcs
NMOCTOSIHHOM.

1,8 -
1,6 -
1,4 -
1,2 -

1 -

y =0,0076x + 0,0201

0,8 -
0,6 -
0,4 -
0,2 -

0 L] L] L]
0 50 100 150 200

OnTuyeckas MI0THOCTD, D

m, yriepoaa, MKr

PucyHok 1 — 3aBMCMMOCTb ONTMUYECKOW MIAIOTHOCTU CYCMNEH3UN OT MaccChbl
Tex. yrnepoga B npobe.
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MUHUCTEPCTBO MPUPOJHLIX PECYPCOB M BKOMOMN POCCAACKON ©ENEPALIMNA
®epepansHas cnyxba no ruapOMETEOpONOrHM W MOHUTOPHHIY OKPYXKaloileh cpefk!

®ENEPANTLHOE MOCYJAPCTBEHHOE BIOMXETHOE YYPEXTEHUE
«HAYYHO-ITPOU3BOICTBEHHOE OFbEJMHEHUE «TAV®YH»
(®I'BY «HIIO «TAHM®YH»)

Mo6enst yn., 4, r.O6ruHck Kanywexoi obn., 249038 Tenedon.: (484)397 1540, daxc: (484)394 09 10
E-mail: post@rpatyphoon.ru, www.rpatyphoon.ru

CBULOETENBCTBO

00 arrectaumn MeTOAUKY (MeTOMa) M3MEPEHUI
Ne18.17.831/01.00305-2011/2015

MaccoBas KoHUeEHTpauusi yriepogcofepxauierc asposons 8_npobax
atMocdepHoro Bo3ayxa.
MeTonuka u3aMepeHW OTOMETPUYECKUM METOOOM,

paspaboTaHHas

QepnepanbHbiM rocynapcTBeHHbLIM BIOMKETHLIM _yupexneHuem «naBHas
. reotusnveckasn obcepsartopun um. A.U. Boeiikoeay (PIBY «TO»),

Kapbbiesa yn., a. 7, r. Caukr-NMetepbypr, 194021,

npegHasHaveHHas Ans Lenel MOHUTOPUHra 3arpsa3HeHns OKpYXKaloLwwen cpeab
U pernameHTUpoBaHHan B '

PO 52.04.831—2015 «MaccoBas KkoHuUeHTpauus yrnepogconépxaliero
alpozona B npobax armocdepHoro Bospyxa.

MeToauka uamepeHui hoTOMEeTpHYECKUM MeTomomy, (17 c.),

ATtrecTauus ocyLlecTBNeHa nNo pesynsTartamM METPONOrM4YECKON 3KCNepTuaki

MaTepuranoB SKCNepuMeHTanbHbiX UCCNEAOoBaHuin No paspaboTke mMeTonuniu
N3MEPEHUN.

B pe3ynbTate artrectauyuM yCTaHOBMEHO, YTO MeToauKa u3MepeHuni
COOTBETCTBYET MPELbABMAEMbIM K HEN MEeTponorunvyecknm TDGGOBBHMHM v
OGDE,ELEET OCHOBHbIMW METPONOrn4YecKumMi Xapakrepuctmkamn, npueegeHHbIMy
B NPUNOXEHUW.

B.M. LUepwaxoe
MI1




MpunoxeHue
k ceugerenscrey o6 atrectayuu
MeToauku (Meroaa) naMepeHuit

Ne 18.17.831 /01.00306—2011/2015
MeTponoruyeckue xapakrepucTUKu

Pesynbratel atrectauummn PO 52.04.831—-2015 «MaccoBas KOHUEHTpauua yrnepoa-
cofepxaiero asposonsa B npobax amocq:epnoro Boaayxa. Metoamka namepeHui
poTOMETPUYECKUM METOAOMY,

COOTBETCTBYIOLIUE NpeAbABNAEMbIM MeTponoruyeckum TpebosBaHuam, NpUBeaeHsl B
Tabnuuax 1 u 2 (npu npuHATON BEeposTHocTH P= 0,95).

Tabnuya 1-/[dnanasoH nuamepeHnii, 3Ha4eHUA nokasatenen ka4ecTsa (Konu4ecTBeHHas
OLUEHKa) METOOANKN U3MEPEHUIN — NOBTOPSEMOCTH, BOCNPOU3BOAUMOCTU, TOYHOCTU

Mokasarens lNokasarens Mokaaarenb TOYHOCTH
NOBTOPREMOCTH BOCMPOM3BOAUMOCTU* (rpaHuLbl, B KOTOPLIX
(cpenHee kBanpatw- (cpegHee keagpati- - NOrPeLHoCTb
Onpegenaembli [wanason YeCcKOe OTKNOHEHWE YecKoe OTKIOHEHWe BCex pe3ynbTaroB
KOMNOHEHT U3MEpeHH, pesynbTaTos pe3ynbTaTtoB USMEPEHUH, | M3MEPEHUH, MONYYEHHBIX
Mr /3 EOUHUYHOrO NONYYEHHbIX 1o METOAMKE, HaXOaUTCA
onpesaenexus, 1o METOAMKE B YCMOBMSX C NPUHSTON
Nony4eHHbIX No BOCMPOU3BOAUMOCTH) BEPOATHOCTbIO
METOAWKE B YCOBUSX oRr, Mr /M3 P=0,95)
MOBTOPAEMOCTH) +A, Mr/m?
| G, Mr/m?
| Yrnepop - Ot 0,03 po 0,09-C;” 0,13:Ce 0,25:Ce
'| coaepKalmi 1,8 BKmiOM.
| asposonb

* Moka3atenb BOCMPOM3BOAMMOCTH NONYYEH MO Pe3ynbTaTam 3KCNEPUMEHTaNbHbIX uccnep,oeawu B NATH
nabopaTopusix
| * MaccoBas KOHUEHTpauus YrnepoAcofAepXallero aapoaorns, nonyyeHHas no pesynbratamM W3MepeHi no MeToauke

Tabnuua 2-[uanasoH vsMepeHud, 3Ha4eHns nokasarenei ka4ecTsa (KONUYECTBEHHan OLEHKa) METOAMKM
W3MEPEHUIA = NPeaesos NOBTOPAEMOCTH, BOCMPOU3BOAUMOCTH

lpenen nOBTOPAEMOCTH Mpeaen BOCNPOM3BOAUMOCTH
Onpepensemsli [lvanaso ANA IBYX De3ynbTatos ~ ANA [BYX pesynbTaros
KOMMOHEHT U3Meperui, napannentHblX onpeaeneHui U3MepeHui
Mr/m3 r, Mr/me R, Mrim?
Yrnepoacopepxawwmi | Ot 0,03 po 0,25-C; 0,36:C,
a3p030nb 1,8 BrKOY.

Mpu peanusaumv meToanku uamepeHuin B nabopaTtopum obecneyunsalor.

— ONEepaTMBHbIA KOHTPOMNb WCNONHUTENEM Npoueaypbl BbIMONMHEHUS W3MEpPeHUn (Ha OCHOBE OLIeHKW
MOBTOPSIEMOCTU U MOrPeLHOCTY NpK peanusaunn OTAENbHO B3ATOW KOHTPOMBHOW NPoUeaypsl);

— KOHTPONb CTabUNbHOCTW Pe3ynbTaTOB U3MEPEHWI (Ha OCHOBE KOHTPONA CTabunbHOCTW CpeaHero
KBRAPaTUYECKOr0 OTKNOHEHWUS NOBTOPSEMOCTY, BHYTpUNabopaTopHO NPELM3NOHHOCTU, NOrPELIHOCTH).

AnNroput™ onepaTUBHOrO KOHTPONA UCMONHUTENEM NPOLEAYPL! BbINONHEHNA WU3MEpPeHun npusegeH B
AOKYMEHTE Ha meToauky namepenuin P 52.04.831-2015.

MepvoanYHOCTb ONEepaTUBHOrO KOHTPONS W MpPouedypbl KOHTPONA CTabunbHOCTH pesynbTaTtos

BbIMOMHEHUA 3MEPEHUIA pernameHTUpyoT B Pykosonc'rae no Ka4vecTtBy nabopatopuu.

HayanbHuk UMTP I.B. UapuH

Vi
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