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aTmocepbl». Yactb 1 «3arpsasHeHne atMmocdepbl B ropodax U Opyrux Hace-
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PYKOBOOAWMNN OOKYMEHT

MACCOBAA KOHLUEHTPALUA OKCUOA N AUOKCUOA A3OTA
B MPOBAX ATMOC®EPHOI'O BO3[1YXA.
MeTtoauka namepeHmn hotoMmeTpu4eCKUM MeToAOM
C ucnosnb3oBaHWEM Cyrib(PaHMIIOBON KUCINOTbI
M i-HajpTMnamuHa

[ata BBegeHuns — 2015-07-01

1 O6nacTb NnpuMeHeHus

1.1 HacToswmn pykoBOAALMN OOKYMEHT YyCTaHaBnMBaeT METOAUKY W3-
MepeHun (ganee — MeToAMKa) MacCOBbIX KOHLEHTpaumn okcnga asota NO u
anokcunga aszota NO, B aTMochepHOM Bo3ayxe (poTOMETPUYECKMM METOLOM C
NCMNONb30BaHNEM CYNb(aHUNOBON KACMOTLI U i-HadpTUNaMmmnHa.

1.2 [lnana3oH n3mMepeHuin pasoBor MaccoBOW KOHLEHTpaUun npu obbe-
Me npobbl Bodayxa 15 aM® 1 ¢ y4eToM BO3MOXKHOCTM pasbasneHus npobbl npu
aHanuse cocTaBnseT:

- okcuaa asoTa ot 0,028 go 2,8 mr/m®;

- ouokemaa asota ot 0,021 go 4,3 mr/m®,

BoamoxHo onpegeneHue ntoboro U3 aTux rasoB OTAESNbHO.

1.3 [lnanasoH namepeHnin CyTOYHbIX MacCOBbIX KOHLEHTpaumn npn obsb-
éMe npobbl Bo3ayxa 72 AM® U C y4eTOM BO3MOXHOCTM pa3baBneHust npobbl
Npwn aHanuMse cocTasnsaerT:

- okcuaa asota ot 0,006 o 0,6 mr/m>;

- auokemaa asota ot 0,004 go 0,9 mr/me.

BoamoxxHO onpegeneHue ntoboro U3 aTux rasoB OTAESNLHO.

1.4 HacTtoswaa metoamka npegHasHadeHa anst ucnosnib3oBaHusa B nabo-
paTopuAx, BbIMOMHAKLWNX U3MEPEHNS B 0D0NacTm MOHUTOPUHra 3arpsa3HeHus

aTmMocdepHOro Bosayxa.
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2 HopmaTuBHbIE CCbISNTIKU

2.1 B HacTosileM pyKOBOASLEM LOKYMEHTE MCMNOSb30BaHbl HOPMaTMB-
Hbl€ CCbISIKW Ha crneayrLwmne HopMaTUBHbIE JOKYMEHThI:

FOCT 12.0.004-90 Cuctema craHgaptoB 6esonacHoctn Tpyaa. OpranHu-
3aunsa obyyeHuns 6esonacHocTu Tpyaa. Obuime nonoxeHns

NOCT 12.1.004-91 Cuctema ctaHgapToB 6e3onacHocTu Tpyaa. [loxap-
Has 6e3onacHocTb. O6wne TpeboBaHmA

FOCT 12.1.005-88 Cucrema ctaHgaptoB ©6e3onacHoctn Tpyda. OOwme
CaHUTapHO-TUrmeHnyeckme TpeboBaHus K BO3ayxy paboyen 30HbI

FOCT 12.1.007-76 Cuctema ctaHgaptoB 6e3onacHocTu Tpyna. BpeaHble
BewlecTBa. Knaccudumkaumsa n obume tpebosaHus

FOCT 12.4.009-83 Cuctema ctaHgaptoB 6e3onacHoctn Tpyaa. lNoxap-
Has TexHuka Ansa 3awuTbl 6e3onacHocTn obbekToB. OcHOBHbIE BuAbl. Pa3me-
LLileHMe 1 obcnyxmnBaHue

FOCT 17.2.3.01-86 OxpaHa npupogbl. ATmMocdepa. [NpaBuna KOHTPOIs
KayecTBa BO3gyxa HaceneHHbIX MyHKTOB

FOCT 17.2.4.02-81 OxpaHa npupogbl. ATmocepa. Obwme TpeboBaHna K
MeTodaM onpeerieHns 3arpAasHsLmMX BEWeCcTB

FOCT P NCO 5725-2-2002 To4yHOCTb (MpaBUIIbHOCTb WU MPEUU3NOH-
HOCTb) METOJO0B U pe3yrbTaToB UaMepeHuin. Yactb 2. OCHOBHOW MeTop, onpe-
AeneHnsi NOBTOPSIEMOCTM U BOCMPOU3BOAMMOCTN CTaHOAPTHOrO MeToaa nsme-
pPEeHNN

FOCT P NUCO 5725-6-2002 To4yHOCTb (NpaBUfbHOCTb U MNPELU3NOH-
HOCTb) MeTOLOB W pe3ynbTaToB UaMepeHun. Yactb 6. Vicnonb3oBaHue 3Hade-
HWA TOYHOCTU Ha NpaKTUKe

PMI" 60-2003 NCW. Cmecun attectoBaHHble. Obwme TpeboBaHus K pas-
paboTke

PMIT 76-2004 TCW. BHyTpeHHUI KOHTPOSb KayecTBa pes3yfibTaToB KOMNu-

4YeCTBEHHOIro XxMMmnM4yeckoro aHalin3a

2
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'H 2.1.6.1338-03 lNMpenenbHo gonyctumble KoHueHTpauun (MNOK) 3arpss-

HAKLWKMX BELLECTB B aTMOC(bepHOM BO3AyXe HacelieHHbIX MECT
MpumedyaHune— CcblfikM HA OCTalnbHble HOPMATUBHbIE OOKYMEHTbLI NnpnBeaeHbl B

pasgenax 5, A.3 ([MpunoxeHue A).

3 TepMUHbI, onpeaeneHUs n cokpaiieHus

3.1 B HacTtosiwem pykoBoAsLLEM OOKYMEHTE MPUMEHEHLI criegytoLime
TE€PMMWHbI C COOTBETCTBYIOLMMUN OnpeaeneHNaMU:

3.1.1 pa3soBas KoHUeHTpauus: KoHUueHTpauuss npumecu B atmocde-
pe, onpegensiemas B npobe, otobpaHHoM B TeyeHune BpemeHn oT 20 go
30 MUH.

3.1.2 cpeaHecyTo4YHas KOHUeHTpauua: KoHUeHTpauus npumecu B at-
Mocdoepe, onpegendemMas no cpegHecyTo4dHom npobe.

3.1.3 cpegHemMmecsiyHasA KOHUeHTpauusa: KoHUueHTpauus npuMecH,
onpenensemMas Kak cpegHee apumeTnyeckoe 3HadeHue BCeX pPasoBbIX UIN
CpeaHEeCYTOYHbIX KOHLEHTpaLmMin, NoflydeHHbIX B Te4eHne Mecsua.

3.1.4 cpepHerogoBasa KOHUeHTpauusa: KoHUeHTpauma npumecu, onpe-
aensiemasi Kak cpegHee apudmMeTnyeckoe 3HayeHue pasoBbIX UMK cpedHecy-
TOYHbIX KOHLIEHTpaLUWI, NONyYEeHHbIX B TEYEHNE roaa.

3.2 B HacTtoswem pykoBOAsALEM OOKYMEHTEe BBedeHbl U MPUMEHEHDI
cnegyoLwme CokpalleHns:

MOK - npegenbHO JoNyCTUMbIE KOHLIEHTpaUMK;

Thb - TexHMKka 6e30nacHOCTHU;

[CO - rocyaapCTBeHHbIM CTaHOapTHbIN obpasel;

X.4. - XMMUYECKN YUCTbIN;

Yy.4.a. - YACTbIN ONs aHanuaa;

MAH - nepokcuaueTunHuTpar;

T3A - Tabnuua ¢ AaHHbIMK O 3arpA3HEeHUN aTMocdepbl.



PL 52.04.792-2014

4 TpeboBaHMA K NoKasaTensaM TOYHOCTU U3MEPEHUN

4.1 HopmaTtmBHble TpeboBaHUS K MeTodaM orpeaesieHust 3arpsasHsito-
LLUMX BellecTB B aTMocdepHoM Bo3ayxe yctaHoBneHbl B [OCT 17.2.4.02. lMo-
rpewHocTb Metoga B cootBeTcTBuM ¢ TOCT He gormkHa npesbiwaTtb 25 % BO
BCEM AnanasoHe U3MepsieMblX KOHUEHTpauun n obecneunmBatb N3MEPEHUNE C
YyKa3aHHOW MOrpeLUHOCTbI0 KOHLUEHTpauun 3arpsisHAWero BewecTsa B npe-
penax senuyuH ot 0,8 o 10 MNAK.

CornacHo N'OCT 17.2.3.01 ycTaHOBMEHbI YeTblipe NporpamMmmMbl Ha cTaum-

OHapHbIX NOCTax: NosfHas, HeNosHas, CoKpalleHHas, CyTOYHas.

HacTtoswaa metoamka uaMepeHun npegHasHavyeHa ans nosyydeHust vH-
dopmaummn No NOsIHOM nNporpamMmmMe HabnaeHUN O Pa3oBbIX U CPeaHECYTOUHbIX
KOHLEHTpaumax okcuaa u gnokcmaa asoTa.

4.2 B cootBetctBUM ¢ H 2.1.6.1338 makcumanbHas pasoBas npeaesibHo
[OMNYyCTMMas KOHLeHTpauusa avokecuaa asoTta coctasnsieT 0,2 mr/m®, cpegHecy-
TOYHasi KOHUEHTpauus aguokecmaa asota coctasnseT 0,04 Mr/mM>; MakcMarnbHas
pasoBasa npefenbHoO [OoMycTUMasa KOHLUEHTpauuMa OKcuaa asoTa cocTaBfiser
0,4 w™r/m®, cpefHecyToYHaa KOHLIeHTpauusa okcuaa asoTta cocTaBnser
0,06 mr/m®,

4.3 Hactosiwas metoauka obecnevmBaeT nonyyvyeHne pesynbTatoB U3Mme-
PEHUN C NOrPELLUHOCTAMU, HE NMPEBbILIAKLWMMM 3HAYEHUN, NPUBEOEHHLIX B Tab-

nvue 1.
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Tab6nwuuya1-[OnanasoH namMepeHnin, 3Ha4eHna nokasatenen kayectsa (KonmyecTBeHHas
OLeHKa) MOBTOPSIEMOCTU, BOCMPOU3BOAUMOCTU, TOYHOCTUM METOAMKN U3MEPEHUN oKcuaa U

[mokcuaa asoTa

OnanasoH | lNokasaTenb no- Mpenen no- lNokas3aTenb Mpenen Boc- lNokas3aTenb
namepe- BTOPSEMOCTM BTOPSIEMOCTHU BOCMNPOU3BO- Nnpoun3BoANMO- TOYHOCTU
HUN, (cpepHee kBag- ans oByx pe- OUMOCTU CTUCTM onsa (rpaHuupbl,
mr/m> paTuyeckoe 3ynbTaToB na- (cpegHee OBYX pe3ynbTa- B KOTOPbIX
OTKINOHEHne pannenbHbIX KBagpaTu- TOB naparn- MOrpeLLUHoOCTb
pesynbTaToB onpeaeneHni yeckoe oT- nenbHbIX onpe- | pe3ynbTaToB
€JNHNYHOrOo r, % KNOHeHune pe- JeneHunn N3MEpPEHWH,
aHanusa nony- 3ynbtaTtoB R, % NOMNy4YeHHbIX
YEHHbIX €AWNHNYHOro no MeToauke,
no meToauke aHanusa nony- HaxoauTcs ¢
B YCINOBUSIX NO- YeHHbIX Mo Me- NPUHATON Be-
BTOPSEMOCTM) ToOuKe B POSTHOCTbIO
o, % YCIoOBUSAX P=0,95)
BOCMPOU3BO- +3, %
OUMOCTHN)
Og, %
Okeup
asoTa
ot 0,028
0o 2,8 npu
obbéme
npooGbI
BO3AyXxa 9 25 11 31 23
15 am®
o1 0,006 go
0,6 npun
obbéme
npoo6bI
BO3gyxa
72 ov®
Hwvokeng
asoTa
o1 0,021 go
4,3 npun
obbEMme
npoo6bl
BO3ayXxa 7 20 12 34 25
15 am®
o1 0,004 no
0,9 npwu
obbéme
npooGbI
BO3gyxa
72 ov®
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5 TpebGoBaHuA K cpeacTBaM U3MepeHUn, BCnomMmoraTtesnbHbIM

yCTpoMCTBaM, MaTepuanam u peakTueam

5.1 lNpwn nposegeHnn otbopa n aHanmsa Npod NPUMEHSOT cpeacTea ms-

MepEeHUN, yKa3aHHble B Tabnuvue 2.

Tabnuya?2
HanmeHoBaHue cpeacTs O6o3Ha4veHne MeTponornyeckue
N3MepeHns OOKyMeHTa XapaKTepUCTUKM

dOTOINEKTPOKOSTIOPUMETP

TY 3-3.2164-89

lNpepen norpewHoOCTN NO Ko-
apuuneHTy nponyckaHus
+ 1% npn AnuHe BOJSHbI
520 HM

Becbl Bbicokoro (Il) knacca
TOYHOCTHU

FOCT P 53228-2008

Hanbonbwunn npegen B3Be-
wmnBaHusa 220 r AUCKPETHO-
cTbto 0,1 mr

Becbl cpegHero (Ill) knacca
TOYHOCTM

FOCT P 53228-2008

Hanbonbwunn npegen B3Be-
wmBaHusa 510 r  ANCKPETHO-
ctbto 0,011

CekyHoomep mexaHun4e-
CcKumn

TY 25-1894.003-90

CO Cpp-26-010

BbapomeTp aHepong M-67

TY 2504-1797-75

OT1 610 go 790 Mmm pT. CT.

TepmomeTp nabopaTopHbii
LWwKanbHbIA TUN TJ1-2

TY 25-2021.003-88

LleHa penenus 1°C, npegensbl
ot 0°Cpo55°C

dnekTpoacnupatop Mo- TY 4213- Mpegen OCHOBHOW OTHOCU-
penb YOIB 4- 40 004.733327-21- TENbHOW MOrpeLLUHOCTN obbe-
nnm 2005 Ma oToOpaHHOM NPOOLI
mogenb Ol-412TL| npounssoauTesb +5%

3A0 «OnTtek»
CueTuuk rasa gmnadppar- ocynapctBeHHbI | [pegensl  gonyckaemow no-
MeHHbI TN BKG (1,6) peecTp rpewwHoctn + 3 %

Ne 14080-01

ONEKTPOHHbIN Tanmep

[omkeH obecneunBaTb aBTO-
MaTM4YeCKOe BKIOYEHNE U OT-
KNIOYeHne acnmpaTtopa 4epes
3aaHHble MPOMEXYTKM Bpe-
MEHW, OUCKPETHOCTb BKIOYE-
HUW — HEe MeHee ABeHaauaTu
pa3 1 cyT, NOrpeLwHoCTb ycTa-
HOBKM BpeMeHu cpabaTbiBa-
HUS TanWmepa He Oonblle
+ 1 MuH, obwun nepuopn pa-
OOTbl TanMmepa He MeHee
24 4, nepuog eOVHUYHOro
BkrtoveHna (20 + 1) MuH
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OkoHYyaHue mabnuubi 2

HanmeHoBaHue cpeacTs O6o3Ha4veHne MeTponornyeckue
N3MepeHns OOKYMeHTa XapaKTepUCTUKM
Konbbl MepHbie ncnonHe- FOCT 1770-74 BmectumocTtb 100 cm® —
HUS 2, 2-ro Kracca TOYHO- 3 WT., BMecTumocTb 50 cm® —
cTH 8 wr., BMectumocTtb 1000 cm®
—1 wr.
MneTkn rpagympoBaHHbIE FOCT 29227-91 BmectumocTb 1 cM® — 4 wr.
ncnosiHeHuns 1, 2-ro knacca
TOYHOCTH
[MuneTkn rpagympoBaHHbIE FOCT 29227-91 BmecTumocTb 5 cm® — 2 WwiT.,
ncnonHeHus 1, 2-ro knacca BMecTMMocTb 10 cm® — 1 W,
TOYHOCTH
Unnnugpbl ncnonHexHuns 1 FOCT 1770-74 Bmectumoctb 100 cm® —
2 WwT., BMecTUMOCTb 250 cm®
—1 Wwr.
Mpobupku M1-16-150-XC FOCT 25336-88 | lnameTtp 16 mm,
BbicoTa 150 mm
["locynapCTBEHHbLIN cTaH- | [ocynapcTtBeHHbIM | [Npepgensl  gonyckaemon Mo-
AapTHein  obpasey ([CO) peecTp rpewHoctu (npu P = 0,95)
cocTaBa BOAHOro pacrsopa Ne 7021-93 +1%
HUTPUT-MOHOB C MaccOBOW
KOHLeHTpauuel 1 mricm®,
MpwumedyaHune— [Jonyckaetca NPUMEHEHNE CPeACTB U3MEPEHUS OPYro-
ro Tmna, obecneuymBaroLLMX HEOHXOAMMYIO TOYHOCTb U3MEPEHU.

5.2 Npun BbINOIHEHUM U3MEPEHUN NPUMEHSIOT BCNOMOraTesibHble YCTPOW-

CTBa, YKa3aHHble B Tabnuue 3.

Tabnunuyal
HanmeHoBaHue O6o3HayeHune XapaktepucTtuka
BCNoMoraTesisHoro AOKyMeHTa BCNomMoraTesisHoro
yCTpOuCTBa yCTPOMCTBA

Tpy6bkn copOUMOHHbIE TY 25-1110.039-82 CT 412 unn CT 212

KonoHka ocywumtenobHas - M3rotoBneHa un3 CTeKNsH-
Houn Tpy6kun anuHon 100 Mm 1
BHYTPEHHMUM QMaMeTpPoOM
12 mm

3arnyLuku - OTpeskn  NoOnMXNOPBUHUIO-
BOW UMM PE3NHOBON TPYOKM
annHon 30 MM, BHYTPEHHUM
anametpom 12 MM, 3akpbl-
Tble C OOHOMN CTOPOHbI CTEK-
NAHHOM  WNXU  NNACTUKOBOW
npookon.
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5.3 lpu BbLINOMHEHUU N3MEPEHUN MPUMEHSAIOTCA PeaKTUBbI, YKa3aHHbIE B

Tabnuue 4.
Tabnunuya4
HanmeHoBaHne peaktmBa O6o3Ha4veHne KBanudukauns
OOKyMeHTa

Booa guctunnuposaHHas - -
Kanun nogncrtbin FOCT 4232-74 X.\.
Kanusa kapboHat FOCT 4221-76 X.M.
Hatpus auetar OCT 199-78 y.g.a.
Hatpua Hntput FOCT 4197-74 X.4.
|-HadTMNaMuH TY6-09-07-1703-90 y.n.a.
CynbtaHnnosas kucnorta OCT 5821-78 y.g.a.
YKcycHasi kucrnoTa FOCT 61-75 X.\.
Xpoma okeng (V1) OCT 3776-78 y.g.a.
ATUNEHINNKoNb MOCT 19710-83 y.g.a.
Kupnuy nerkoBecHbI LWa- FOCT 5040-96 ®pakuma 1-2 mm
MOTHbIN APOONEeHbIN

6 MeTon namepeHun

6.1 MeTtog nsamepeHun no [1] n [2] ocHOBaH Ha ynaBfMBaHUM OUMOKCMAA
a3oTa NMeHOYHbIM XEMOCOPOEHTOM Ha OCHOBE Kanusi MOOMUCTOro U nocnenyo-
wem doToMeTpUYECKOM onpeneneHmn obpasylowerocs HUTPUT-MOHA Mo
OKpacke npoaykra ero peakuum C CcynbgaHuoBOW KuUCroTon WU I—-HadpTu-
namuvHomMm. OnpefeneHne okcuaa asoTa OCYLWEeCTBNAeTCs TakMMm xe obpasom
nocne OKUCNeHuUsa ero 0O AMOKCMAa as3oTa ¢ nomouwbi okcuga xpoma (VI),
HaHECEHHOIro Ha CTEKISIHHbIE rPaHyIbl.

6.2 lNpucyTtcTBMe Hanboriee YacTo BCTpevarLlmnxcs B aTMocdepe Bpea-
HbiX BewecTtB (CO, NH3, SO,, H,S, O3, B3BeLWeHHbIX YacTul) BO Bpemsi 0TOOo-
pa npob He mewaeT onpenenenunto. lNMepokcnauetunuutpat (MAH) moxeTt 3a-
BblllaTb pesynbTaT U3MEPEHUN, eCcrin ero KOHLEHTpaumsa Bbille, YeM KOHLIEH-

Tpauus AMoKcuaa asoTa.
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7 TpeboBaHNsA 6e30nNacHOCTU, OXpPaHbl OKpYXalLeun cpeabl

7.1 lpn BbINOSIHEHN U3MEPEHMIA MACCOBOW KOHUEHTpauuuM okcmaa wu
anokcuga asota B npobe aTtMmocepHoro Bosgyxa Heobxogumo cobnogatb
npasuna no TexHuke 6esonacHoctn (Th) Ha ceTn HabnogeHnn PocrmgpomeTa
[3], a Takke crnenyowme TpedboBaHUs:

- Tb npu pabote ¢ xumnvecknmm peaktmeamm no NOCT 12.1.007;

- anekTpobes3onacHOCTH npu paboTe C 3neKkTpoycTaHoBKaMuM Mo
FOCT P 12.1.019.

7.2 TlomelwieHne OOMKHO COOTBETCTBOBATb TpeboBaHWAM MOXKapHOW
6e3onacHoctTn no NOCT 12.1.004 n 6bITb 06ecnevyeHo cpeacTBaMn NOXapoTy-
weHusi no FOCT 12.4.0009.

7.3 MaccoBas koHUEeHTpauus BpeaHbIX BELWECTB B BO3ayxe paboyen 30-
Hbl He [OfPKHa npeBbiwaTb AonyCcTUMbIX 3HadeHun no FTOCT 12.1.005 wnu
MHLIM HOPMAaTUBHLIM AOKyMeHTaM PocrnoTtpebHansopa, cogepxalnx rurneHu-
Yyeckme TpeboBaHUA K BO34yxy paboyven 30HbI.

OpraHusauuio obyvyeHuss paboTHMKOB 6GesonacHoOCTM Tpyda criegyet
ocywectenatb no NOCT 12.0.004.

7.4 Hanbonee TOKCUYHBbIMU N3 UCMONb3YEMbIX B HACTOSLLEN METOAUKE
N3MepEHNN peakTnBoB saBnaAlTCA |-HapTunammH n okeng xpoma (VI), Bce pa-

6O0Tbl C KOTOPbIMK CrieQyeT NPOBOAUTL NOA TAroN B Pe3MHOBLIX NepyaTkax.

8 TpeboBaHusA K KBanucpunkaumm onepaTopoB

8.1 lNpoBeaeHue otbopa npob n onpeaenieHne MaccoBOW KOHUEHTpaLumn
oKcuaa asoTa M AMOKCcMAa asoTa MOXET NPOU3BOAUTb onepaTtop (MHXeHep unu
nabopaHT), MMEeLLNM onbIT paboT No oTbopy unn aHanuay Npob aTMocepHo-

ro Bo3ayxa.
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8.2 OnepaTtop, 3aHnmMatowmmncs otbopom npob, 4OMmMKEH YMETb NPpaBUbHO
nogcoeauMHUTbL NOrnoTUTENbHOE YCTPOMCTBO (nornoTtutene PbeixTepa, copbuum-
OHHYI TPYOKY MUnn cnuctemy COpbLMOHHLIX TPYOOK COrfiacHO HacTosdLen MeTo-
AUKe) K anekTpoacnupaTopy, YCTaHOBUTb MOKa3aHUs poTaMeTpa Ha BeSfiMyuHe
pacxofa BO3gyxa U NpoBepuUTb NPaBUibHOCTb NMoKa3aHW poTaMmeTpa C NoMo-
Wb razoBoro cyetdunka no 10.5. Ecnn pesynbTaTthbl, NONyyYeHHbIE OnepaTopoMm,
Byayt cooTBeTcTBOBaTb YyKasaHHbIM B 10.5 HOpmaTuBam, onepaTtop MOXeT
ObITb gONYyLUEH K NpoBeAeHuto otbopa npoo.

8.3 OnepaTtop, npoBoAALMIA aHann3 oTobpaHHbIX Npob, AOSKEH yCTaHO-
BUTb IPagyMpPOBOYHYHO XapaKTEPUCTUKY WU BbINOSIHUTL U3MEPEHUS Tpex npob
KOHTPOJSIbHbIX PAaCTBOPOB C 3aaHHOW MacCOBOUW KOHLUEHTpauMen HUTPUT-MoHa.

8.4 Ecnu pesynbTaThl, NONy4YeHHbIE ONepaTopom, OyayT COOTBETCTBOBATb
HopMaTmBam, M3noxeHHbiM B 14.1-14.3, To onepaTop MOXeT 6bITb AONYLLEH K

npoeegeHNo aHarnms3a.

9 TpeboBaHUA K YCITOBUAM BbINOSTHEHUA U3MEPEHUN

9.1 lMpwn BbLINOSIHEHUN U3MEPEHUI B XMMUYECKOM flabopaTopum OOMMKHbI
ObITb CODNIOAEHLI Crieayowmne yCroBus:

- TEMNEPATYPa BO3MAYXA.....ccuneeeeeeernaeennnnns ot 15°C 0o 30 °C;

- aTMOCEPHOE AABIIEHNE .....oevveeenaanannns. ot 840 no 1067 rlMa;

(o1 630 oo 800 Mm pT. CT.);

- OTHOCUTENbHAA BNaXXHOCTb BO34yXa ......... He 6onee 80 % npu 25 °C.

9.2 OTtbop npob® aTmocepHOro BO3dyxa OCYLLUECTBNSETCA Mnpu cre-
AOyLWNX ero napaMmeTpax B NOMeLLeHM nocta HabngeHus:

- TEMNEPATYPa BOSAYXA. ... ccevneeeneeenennnnn,s oT 5°C go 40 °C;

- aTMOCHEPHOE OABMEHUE. ......c.eeenvennne... oT 840 po 1067 rla;

(o1 630 oo 800 MM pT. CT.);

- OTHOCUTENbHAsA BNaXXHOCTb BO34yXa .......... He 6onee 90 %.

10
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9.3 OT60p Npob B NOMEBLIX YCNOBUAX BO3MOXEH NpU TemnepaType BO3-
nyxa oT muHyc 10 °C o 40 °C.
9.4 OnekTponuTaHue nNpu BbINOMHEHMM U3MepeHun B nabopatopun u

npoBeneHun otbopa npob - yactota 50 Iy, HanpskeHne (220 + 10) B.

10 MoAaroToBKa K BbIMOJTHEHUIO U3MEPEHUN

10.1 NMpuroToBrneHne pacTBOPOB U COPOEHTOB

10.1.1 [Onsa npurotoBneHna pacteopa ans obpaboTkm COpOUNOHHBIX TPY-

6ok cnefnyer:

- HaBecKy 40 r MOAMCTOro Kanust pacTBOpUTb B 35 CM® AUCTUNNMPOBAH-
HoWi Boabl 1 0o6aBuTb 15 cm® aTUneHrnMukons:;

- oTAenbHo pacteopsiioT B 10 cM® AMCTURNNMpOBaHOI BOAgbl HaBecky 1 T
kKapboHaTta Kanus;

- oba pacTBopa cnmBalT BMECTE;

- MONYYEHHbIA PacTBOP XPaHAT B TEMHOM MecTe He Bonee 14 cyr.

10.1.2 Onsa npurotoBneHuns 12 %-Horo pacteopa yKCYCHOW KUCIIOTbI:

- B MepHyto konby BmecTumocTbio 1000 cm® HanmeatoT 500 cm® auctun-
NMPOBaHHOW BOAbI;

- no6aensitoT 120 cm® KOHLEHTPUPOBAHHOW YKCYCHOW KNCNOThI;

- XKMOKOCTb NepemelmnBaloT U 06bemM pacTBopa AOBOAAT OO METKM Au-
CTUNNUPOBAHHOW BOOON.

10.1.3 lNpurotoBneHne pacteopa CyribaHUIIOBON KNCNOTbLI NPOU3BOOAT

nyTem pacTBopeHus Hasecku 0,5 r© cynbdaHunoBoi kucnotel B 150 cm®

11
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12 %-Horo pactBopa ykcycHon kucnotbl no 10.1.2. PactBop XpaHAT B XOJi0-
OUIbHUKE He bonee ogHoro mecsua.

10.1.4 TlpurotoBneHue pactBopa |-HapTMunammHa npou3BoaAT cre-
ayowmnm obpasom:

- HaBecky 0,2 r |-HadTMNaMuHa pacteopsioT B 20 cM®  AUCTUNNUPOBAH-
HOW BOAbI MNPW HarpesaHUn Ha BogsiHOM BaHe [0 obpas3oBaHUSA NUIOBLIX NATEH
Ha AHe Konobl;

- pacTBOp CMMBAIOT B TEMHYIO CKISHKY, OCTaBNAs ocafoK B Kosbe;

- B CKNSIHKY C pacTBopoM |-HadbTunammua snveatoT 150 cm® 12 %-Horo
pacTBopa yKCyCcHOW kucrnotbl no 10.1.2.

PacTBop xpaHsaT B xonogunbHuke He 6bonee ogHoro mecsua.

10.1.5 lpuroToBrieHMe COCTaABHOIO peakTuBa NPOU3BOAAT MYyTEM CMe-
LUMBaHUSA nepeq NnpuMeHeHneM pacTBOpoOB cyribdaHuioBon kncnoTel no 10.1.3
n l-HaptunammHa no 10.1.4 B oTHoweHun 1: 1.

10.1.6 B kayecTBe MUCXOOHOro pacTtBopa HUTpUTaA HATpUSA ONd rpagyu-
POBKM C MacCOBOIi KOHLeHTpaumeit 1 mr/cm® ncnonbaytor F[CO HUTPUT-UOHOB C
MacCOBOW KOHLeHTpauueit 1 r/am® (cMm. Tabnnuy 2).

1 cm® aToro pacTtBopa cooTBeTcTBYeT 1 Mr anokcmaa asota unm 0,65 mr

OKCunaa a3o0Ta.

MpumedyaHue— B cnyyae otcytctBusa NCO aTtTecToBaHHbIE pacTBOPbl HATPUTA

HaTpUs FOTOBSIT COMNAcHO MPUNOXeHUo A.

10.1.7 lMpurotoBneHne pactBopa «A» NpousBoaaT nyteMm pasbaBreHus
1 cm® FTCO HUTPUT-MOHOB C MaccoBOWi KOHLIEHTpaumeii 1 Mr/cm® B MepHOIA Kor-
6e BMecTumocTbio 100 cm® anctunnuposaHHon Bogoun. [ony4daoT paboyuin
pactBop “A”, COOTBETCTBYHLLUNMA MACCOBOW KOHLIEHTpauuMn OAMOKCMAa a3oTa —

10 MKr/cM® UnK MaccoBOI KOHLIEHTpaLMM okemaa asoTa - 6,5 Mkr/cm®.
MpumedyaHune-PactBop «A» roTOBAT nepes npuMeHeHneM.

10.1.8 lNpurotoBneHne paboyero pacteopa «b» nponssogsaTt nytem pas-
BegeHust 10 cm® pactBopa «A» no 10.1.7 B MepHOi Konbe BMECTVMOCTbIO

100 cm® AVNCTUNNNPOBAHHOWN BOAOM.

12
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1 cm® pactBopa «B» cooTBeTCTBYET 1 MKr Avokcuaa asota vnm 0,65 MKr

OKCuaa a3oTa.
MpumeyvyaHue-PactBop «Bb» roToBAT nepen NpUMeHEHUEM.

10.1.9 TlpurotoBneHne 17 %-HOro pacTBopa XPOMOBOro aHrmgpuaa
NPOM3BOAAT MyTEM pacTBOPEHWSt HAaBECKM 8,5 I XpoMoBOro aHrapuaa B 50 cm®
ANCTUNNNPOBAHHOMN BOAbI.

10.1.10 HocuTtenb - KAPNUY NErkoBeCHbIA OrHeyrnopHbln (bpakums
1-2 mm).

[MpombiBalOT ropsyen OAUCTUMNSNIMPOBAHHOM BOAOW U BbICYLUMBAKOT Npu
TemnepaType ot 120 °C go 200 °C.

10.1.11 MNMogroToBKy ocyLunMTENs NPON3BOAAT cneayowmumMm obpasom:

- HocuTenb, obpaboTaHHbIM No 10.1.10, cmaunBaloT HaCbIWEHHbIM pac-
TBOPOM aLeTarta HaTpusi, M3bbITOK pacTBOpa CrvBatoT;

- copbeHT BbicylLMBalOT npu Temnepatype ot 150 °C go 200 °C, nepwuo-
ANYECKM nepemMellnBas Bo nsbexxaHne crivnaHus rpaHyn. XpaHaT B CKMSHKE C
npuTepTon NPOBKOMN.

10.1.12 TloarotoBky COPOLMOHHOW TPYOKM — OKUCIIUTENS MPOn3BOAAT
cnegylowmm obpasom:

- B YNCTYIO Cyxyto copBbumnoHHyto Tpydoky CT 412 ¢ nOMOLLbIO NUMNeTKX 3a-
nueatoT 0,4 cm® 17 %-Horo pacTBopa okcuaa xpoma (VI) no 10.1.9;

- C NOMOLLbIO PE3MHOBOK TPyLUN pacTBOp pacnpenenstT Tak, YToObl OH
pPaBHOMEPHO CMOYUIT CITION CTEKISAHHbIX rPaHy-.

O6paboTaHHyto Takum obpaszom CT 412 BbicylumBaloT 2 4 Npu Temnepa-
Type ot 105 °C o 115 °C. Mocne oxnaxaeHus 40 KOMHATHOW TemnepaTypsl
3aKkpbiBaloT 3arnywkamu. M3-3a netydyectn okcuga xpoma (V1) obpaboTaHHble
copObuUMOHHbIE TPYOKM crieayeT CyLUMTb Nog TArorM oTAenbHO OT APYrov nocyapl

BO nsbexaHune eé 3arpssHeHus.

13



PL 52.04.792-2014

10.2 YcTtaHOBNEeHMe rpaaymMpoBOYHON XapaKTepUCTUKN

10.2.1 ['pagynpoOBOYHYIO XapaKTEPUCTUKY, BblpaXkaroLlyto 3aBUCUMOCTb
ONTWUYECKON MAOTHOCTM OT MAcChl HUTPUT-MOHOB B 5 cM® pacTBopa, ycTaHaBn-
BalOT MO pacTBopaM [L5s rpagympoBKU, MPUrOTOBEHHLIM B NATU CEPUSIX.

10.2.2 Kaxgyto cepumio, COCTOSILLYIO U3 LLECTM pacTBOPOB 4SS rpagynpoB-
KN, TOTOBAT U3 CBEXEMNPUroTOBNEHHOro pabodero pactBopa HUTpUTa HaTpus.
PacTBOpbI 4NS rpaJyMpOBKN rOTOBSIT B MEPHbIX KONGax BMECTUMOCTbI0 50 cm,
A9 Yero B Kaxayto konby npunueatoT oT 25 o 30 cM® AMCTUNNMPOBAHHOI BO-
abl, paboyero pacteopa cornacHo Taénuue 5, no 4,0 cm® pacTteopa Anst obpa-
BOTKM cOpBUMOHHLIX TPy6ok no 10.1.1, 4oBOAAT 4O METKU OUCTUNIIMPOBAHHOM
BOZAOW U TwaTenbHO nepemelunBatoT. AHaNOrM4yHoO roToBAT HYNIEBOW pacTBop,
cogepxallmin Bce peakTuBbl U pacTBOpbI Kpome paboyero pacteopa. [nsa atoro
B MepHylo konby BmecTumocTbio 50 cm® BHocsT 4,0 cm® pacTBopa ans obpa-

BOTKM COPOLMOHHLIX TPYOOK M JOBOAAT 4O METKM AUCTUNNUPOBAHHOM BOOOMN.

Tabnwunuyab-PactBOpbl HATPUT-MOHOB AJ151 YCTAHOBIIEHUS TPaayMpPOBOYHOM

XapaKTepucTuKK Npu onpeaeneHny okcuaa asoTta 1 anokcuaa asora

Homepa pacTtBopa 1 2 3 4 5 6
ANs rpagyvmpoBKu

Pabouuin pactBop «B», cm® 2 4 6 8 - -
PaGounit pactBop «A», cm® - - - - 2 4
CooTBeTcTBYET Macce B 5 cm®
npoObl, MKT:
- AMokcuaga asora 0,2 0,4 0,6 0,8 2,0 4.0
- oKkcuga asoTa 0,13 0,26 0,39 0,52 1,3 2,6

MpunmedyaHune - 3HaK «-» O3HAYaET, YTO yKasaHHbIN paboynin pacTBop He
nobaensioT.

10.2.3 [Ana ycTaHOBNEHUs1 rpagyupoOBOYHON XapakKTepUCTUKU OTOuMpatoT
no 5 cM’ Kaxaoro U3 pacTBOPOB ANS rpaayMpoOBKM U HYNEBOro pacTeopa B npo-
6upKK, ¢ MHTepBanoM oT 1 Ao 2 muH npunueatoT no 0,5 cm® cocTaBHOro peak-
tmBa no 10.1.5. Cogepxmmoe npobupok B3danteiBatoT. Yepes 20 MuH onpeae-
NAT ONTUYECKYIO NITIOTHOCTb PAcTBOPOB MO OTHOLLUEHWUIO K AUCTUIIMPOBAHHON

Boge. [poBOAAT U3MEPEHUSA MATU CEPUN KaXXOOro rpagympoBOYHOro pacTtesopa

14
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B ktoBeTax 10 mm npu anuHe BosSiHbl 520 HM.

10.2.4 AHanorn4yHo npoBOOAT M3MEpPEeHue OMTUYECKOM MMOTHOCTU MATU
napannenbHO NPUroToBrieHHbIX Npob HyneBoro pacteopa Dy. CpegHee 3Hade-
HWEe BENUYUHbLI ONTUYECKOW MSIOTHOCTU HYMEBbLIX PacTBOPOB He AOSMKHO ObITb
bonee 0,04. B kayecTBe pesynbTaTOB HAbNIOAEHUI NPU NOCTPOEHUN rpagympo-
BOYHOW XapaKTepPUCTUKM UCMNOMb3YIOT BENMUYUHLI, onpeaendemMble Kak pa3HoCTb
BESIMYMH ONTMYECKOW MNOTHOCTM pacTBopa AN rpagyvpoBKM U HYNeBOro pac-

TBOpa D,. lNpumep 3anncm pesynbtaTtoB NnpusoanTca B Tabnuue 6.

Tabnwuuya 6 — Pesynbtatel NU3MepeHnsa ONTUYECKON NIIOTHOCTU PacTBOPOB ANs rpagyum-

pOBKU
Howmep pacTtBopa CooTBeTcTBYET Macce B OnTnyeckast NNOTHOCTbL PACTBOPOB
ANSA rpagyvpoBKy 5 cM® Npobbl, MKT AN rpagynpoBKM
® aunokeupa okcupga €ANHNYHOE N3MepeHne cpefHee 3Ha-
asoTa asoTa (1=1,...,5 YyeHue
1 2 3 4 5 D
0 0 0 Do1 | ... Dos Do
1 0,2 0,13 Di1 Dis 61
2 0,4 0,26 Do | ... D2s _
3 0,6 0,39 D31 | ... D35
4 0,8 0,52 Dg1 | ... Dss
5 2,0 1,30 D5,1 D5,5 o
6 4,0 2,60 DG,]_ D6,5 DG

10.2.5 Pe3ynbtaThl U3MEPEHNN ONTUYECKOW MIOTHOCTU KaXXaoro n3 pac-

TBOPOB MNMpU3HaKT npuemMmnemMbiMn, eCyin OHM yOOBJIETBOPAIOT YCJTOBUIO

Pine”Dime 100 <17, (1)

i
rd€ Dimax U D imin - COOTBETCTBEHHO MakCUMarnbHOe U MUHUMallbHOE 3Ha4e-
HME ONTMYECKOW NIIOTHOCTW i-ro pacTBopa;

D,— cpeaHee 3Ha4YeHne onTUYECKOW NOTHOCTY i-f0 pacTBopa;

r »— nNpeaen NnoBTOpsSeMoCTM (CooTBETCTBYET BeposTHOCcTU P = 0,95), %.
Ona yucna uamepeHuit n =5 npeaen nOBTOPSEMOCTU I 5, paBHbii 15 % (cMm.

npunoxeHue b).
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10.2.6 lNpun nocTpoeHun rpagynmpoBOYHOro rpaduka B KadecTBe aHanu-
TMYeCKoro curHana Y uCnonb3ylT BefUYUHbI, onpefensemMble Kak pasHOCTb
CpedHUX 3HaYEeHUN ONMTMYECKOW MIIOTHOCTU PacTBOPOB ANHA rpagyvMpoBKN U HY-

J1eBoro
Y, =Di-Do, 2)

rne  Di - cpegHee 3HauyeHve onTuYecKoi NNOTHOCTYM i-ro pacTeopa Ans rpa-

AYVPOBKU;

Bo— cpeaHee 3Ha4YeHne onTUYECKOM NNOTHOCTU HYNEBOro pacTeopa.

[Mpwn aTOM 3agatoT crneayowmnm macluTao:

- 1 cm no ocu abcumcc X cooTBeTCcTBYET Macce m, paBHon 0,20 MKr HUT-
PUT-MOHA UMK AMoKCuaa as3oTta B 5 cMm® pacTBopa;

- 1 cM no ocu opanHaT Y COOTBETCTBYET BENIMYMHE ONTUYECKOW MIOTHO-
ctn 0,025. MNpu onpepeneHnn okcmaa asoTa Noslyd4eHHOe Mo rpagynpoBOYHOM

XapakTePUCTUKE 3HAYeHME M YMHOXAIOT Ha KoadhdumumneHT nepecyeTa 0,65.

MpumedyaHue-Bmecto rpagynmpoBOYHOro rpagmka MOXHO UCMONb3oBaTb KO3M-

ULMEHT, pacCuYNTaHHbIA N0 METoAY HaMMeHbLUMX KBaapaToB.

10.2.7 lNpoBepKy NpuemMnemMocTu rpagympoBOYHON XapaKTepPUCTUKM NpPo-
BOOAT NO UCXOAHbBIM AAHHbIM, KOTOPbIE NPUMEHSSIUCH OS151 €€ NOCTPOEHUS.

[na Bcex pacTBOPOB OAHOW KOHUEHTpauun BbiOMpaloT 3HAYEHUs, Mak-
CUManbHO oTnnyarowmecs (No Moayso) OT cpeaHero Ans 3TUX pacTBOPOB 3Ha-
YyeHus (cMm. Tabnuuy 6), U onpedensT No rpagynpoOBOYHON XapaKTepucTuke
Maccy HUTPUT-MoHa B 5 cm® pacTBopa mi* , MKT.

[TOCTpPOEHHY0 TpagyMpPOBOYHYHO XapaKTEPUCTUKY MPU3HAOT npuemne-

MOM NP BbINOJIHEHNN ONA KaXXO0ro n3 Bbl6paHHbIX 3HaYeHUNn ycnoBu4

‘m* m‘ .
—100<K" (3)
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rae  m*— 3HayYeHne Maccbl HUTPWUT-MOHA B 5 cm® i-ro pactBopa Ans rpagyv-
POBKW, HaWAEHHOE MO rpagyMpOBOYHON XapakKTEPUCTUKE OJ11 COOTBETCTBYOLLIE-
rO aHanMTU4ecKoro curHana Yj, MKr;

M; — 3Ha4YeHne Maccbl HUTPUT-MoHa B 5 cM® i-ro pacTBopa Ans rpagyv-
POBKW, NPUMMCAHHOE 3TOMY PacTBOPY MpW €ro NPUroToBneHUKn, MKr (CM. Tabnu-
Ly 5).

K* =8"— HOpMaTuB NpUEMIIEMOCTM FPagyMpOBOYHOM XapaKTEPUCTUKN,
paBHbIn 20 % (cMm. npunoxeHue b).

Ecnu ycnosne He BbiNonHAeTCsl, HEOOXOAMMO YCTaHOBUTL HOBYIO rpagy-

MPOBOYHYIO XapakTtepuctuky no 10.2.

10.3 NoaroToBka COpPOLIMOHHbLIX TPYOOK K OTOOpPY Npob

10.3.1 HoBble COpOUMOHHbIE TPYOKM 3anMBaloT AUCTUNSIMPOBAHHOW BO-
OON U KNNATAT, MEHAS OUCTUNIIMPOBAHHYO BoOAy ABa-Tpu pasa. 3atem copb-
LIMOHHbIE TPYOKN NPOMbIBAOT ABa-TpW pasa ANCTUINMPOBAHHOM BOAOW M cyLllaT
npu TemnepaTtype ot 100 °C go 200 °C. Mocne kaxgoro aHanmsa copoLMOHHbIE

TPYOKM TLIATENbHO NPOMbIBAIOT AUCTUNNNPOBAHHON BOAOM.

MpunmedaHwne - CopbumoHHble TPYOKM crnedyeT ucnonb3oBaTtb Ans 06paboTku

OOHUMU N TEMU XKe paCTBOpaMMN.

10.3.2 B 4uCTy0 Cyxyl0 COPOLMOHHYIO TPYOKy 3anmBalOT CO CTOPOHLI
copbeHTa 0,4 cm® pacTBopa, npurotasnueaemoro no 10.1.1, B crnyyae ucnonb-
3oBaHusi CT 412 vnu 0,2 cm® ansa CT 212.

[Mpn nomoLm pe3nHOBOMW FPyLLUM PacTBOP OCTOPOXHO nepemeLLaroT Mo
CInoto rpaHy”n, oobmnBasacb X paBHOMEPHOro CMavynBaHUsI.

N36bITOK pacTBOpa BblayBatoT.

10.3.3 3aTeM CcOpbLUMOHHbIE TPYOKM TLLATESTbHO BbITUPAKT CHAPYXU Yun-

CTOWN (punbTpoBasribHOM Oymaromn, cpasy Xe 3akpblBaloT 3arfylkaMmm U ynako-
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BbIBAOT B MONMATUNEHOBLIE NakeTbl. Cpok xpaHeHna obpaboTaHHbIX copbum-

OHHbIX TPYOOK B repMeTUYHOM ynakoBke He bonee 7 CyT.

10.4 NoAaroToBKa KOJMTIOHKM-OCYLUUTENSA

B KONOHKY BBOAAT TaMMOH M3 BaTbl, BebinatoT 10 cM® ocywmTens, npuro-
ToBneHHoro no 10.1.11, n pukcnpyoT BTOPbIM TaMMNOHOM.

10.5 MNoaroToBKa anekTpoacnupartopa K otoopy npob

10.5.1 Ecnn gna otbopa npob MCNonb3ylT He anekrpoacnupaTop
YOIB 4-40 co BCTPOEHHbIM ra3oBblM CYETYMKOM, a dfneKTpoacnmpaTop Apyron
mogenu, Hanpumep Ol1-412 TL, nogroToBka ero K oTbopy 3aknoyaeTcs B Npo-
BEpKe MokasaHuMM poTamMeTpa Mo rasoBoMy cyeTumky. Npu nomoLum rasoBoro
cyeTuMKa onpegenslT OeNCTBUTENbHOE 3HadYeHue BenuuuHbl  pacxoda
0,5 am®*/MuH. Ons aToro K BXo4y poTameTpa ¢ pacxogom o1 0,2 go 1 amM3/MuH
NpPUCoeanHNAIOT 06bLIYHO NCMoNb3yeMble Npu oTbéope Npob copbUMOHHbIE TPYOKK
N KONOHKY. K BXo4y 3TOW CUCTEMBbI MPUCOEANHSAIOT ra3oBblv CHETUUK, BKITHOYAKOT
acnupaTop, ycTaHaBnuBalT no potameTpy pacxos 0,5 aM®/MuH u nponyckaioT
BO34yX B TedeHue 30 MUH.

10.5.2 PUKCUPYIOT HaYarnbHblE N KOHEYHbIE MOKa3aHUs rasoBoro cHeT4n-
Ka U paccunTbiBalOT JENCTBUTESbHBIN pacxoq Bo3ayxa. [NonydeHHoe 3HaveHue
pacxofa UCnornb3yrT Npu pacyeTax obbema oTobpaHHOM NPoobLI.

[anee nepuoanyeckn KOHTPOMUPYIOT CYETYMKOM OEUCTBUTENbLHYIO Be-
NUYMHY pacxoda BO3ayXa MpU YCTAHOBIIEHHOM MO poTaMeTpy pacxoae,
0,5 gm®/MuH. Pasnuua Mexay o0bemMoM, U3MEPEHHbLIM ra3oBbIM CYETYUKOM U
NPy MOMOLLM poTameTpa, He AoIKkHa npesbiwaTh 2100 cm® (14 %).

10.5.3 YTOo4YHeHHada BennymMHa pacxoga Bo3gyxa OOormkHa OblTb ykasaHa

Ha 3TUKEeTKe, MPUKPENneHHON K NPOBEPEHHOMY KaHarny anekTpoacnuparopa.

18



PL 52.04.792-2014

PekomeHayemasi YyactoTa KOHTPOINSA Npu NocTosiHHOM paboTte - oauH pas

B MecsLl.

10.6 OTGOp Npob6

10.6.1 lNpwn onpeaeneHnn pasoBon KOHLEHTpaLMK okcuaa asoTa U OUOK-
cuga asoTa u3 ogHom Npobbl BO3gyxa K poTaMeTpy acnupatopa ¢ AnanasoHoM
namepsieMmblx pacxogos ot 0,2 oo 1,0 aM3/MuH NPUCOeONHAIT CUCTEMY, COCTO-
AWy N3 OAByx nocneposatenbHO coenHeHHbIX CT 412, NnoAroTOBMEHHbIX K
oT6opy, U pacnosfioXXEHHbIX MeXOy HAMMU NO Xo4y BO34yXa: KOFNOHKW, 3anoSfHEeH-
Hoi 10 cm® ocywwutens, n CT-okucnutens. lNepBasa no xoQy Bo3gyxa copodum-
OHHaga Tpybka CnyXuT Ans normnoweHna aguokcuaa asoTta U3 Bosgyxa, BTopas -
AN NOrnoLeHns AMokcuaa asota, 0bpa3oBaBLLEroCs B pe3yribTaTe OKUCIEHUS
okcnga asota CT-okucnutenem. lNepen oTtbopom Bo3gyxa Ha COPOLIMOHHLIX
TpyOKkax AomkHbl BbITb NpOCTaBnNeHbl HOMEPA N HAMMEHOBaHME OnNpeaensiemo-
ro rasa.

10.6.2 Mpn otbope npod KoroHKa 1 COPOLNOHHBbIE TPYOKN AOMMKHbI BbITh
YKpensieHbl B BEPTMKANbHOM MOMOXEHUM crnoem copbeHTa BHM3. Bo3oyx goon-
XEeH NpoxoauTb CHU3Y BBepX. Bce coeamHeHnsa genaroTca pe3nHOBbIMU Mydd-
Tamu BCTbIK. BknoyarT acnupatop M ycTaHasnuBaloT MOMNSABOK poTameTpa
TOYHO Ha MeTky 0,5 AM®/MUH. OgHOBPEMEHHO BKMIOYAOT cekyHaomep. Bosayx
acnupupytoT B TedeHne 30 MUH.

10.6.3 lNpwn onpeneneHnn CcyToOHHOM KOHLEHTpauMn okcmga asota U au-
okcuga asoTta M3 ogHom nNpodbl UccriegyemMbli BO34yX acnupupyoT OUCKPETHO,
ABeHaguatb pa3 B 1 cyT no 20 MWUH Yepes3 paBHbIE MPOMEXYTKM BPEMEHU C
pacxogom 0,3 AM*/MUH Yepe3 cucTeMy, COCTOSILLYIO U3 ABYX NocreaoBaTeslbHO
coeanHeHHblix CT 412, NnoaroTOBMEHHbLIX K OTOOPY M PacCnofOXeHHbIX MexXay
HAMM MO X0y BO34yXa: KOMOHKW, 3anonHeHHon 100 cm® ocywwntens, n CT-

oKncnmTend.
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[na otbopa cyTouHbIX NPO6 MCNOMb3YKT YCTPOMUCTBO ANS HENPEPLIBHOM
acnvpauum BO3gyxa Ha OCHOBe MeMOpaHHOro nobyautens pacxoga, anek-
TPOHHbIN TanMep W rasoBbin cyeTynk Tuna G 1,6. CyeTunk nNoAKMYaeTCs
Mexagy cuctemomn Tpybok 1 acnupaTopom.

[Mpn oTtbope Npob KOMOHKM WM COPOUMOHHbLIE TPYOKM LOMKHbI ObITb
YKpernseHbl B BEpTUKANbHOM MOSIOXeHUn crioem copbeHTa BHM3. Bosgyx gon-
XEH npoxoauTb CHU3Y BBepX. Bce coeamHeHus genarTcs pe3mHOBbIMU Mydd-
Tamu BCTbIK.

BkntovatoT nobyamntens pacxofa, peructpupytoT BpeMda Hadana otbopa
N NoKasaHMa rasoBoro cyetymka. [locne okoH4YaHusi oTbopa BHOBb perncrpu-
PYIOT BPEMS M MOKa3aHUs cyYeT4mnKa.

10.6.4 OT6Op Npob6 MOXHO MPOBOAUTL MPU TemnepaTtype Bo3ayxa, npo-
XoAsLLIero yepes copbLUMoHHyto Tpybky, oT muHyc 10 °C go 40 °C. Mpwu otcyT-
CTBMM COPOUNOHHBIX TpyOok CT 412 BMECTO KaXOoW W3 HUX B CXEMY BKIHO-
yatoT no ase copbumnoHHble Tpybkn CT 212. No ncreyeHnn cpoka otbopa acnu-
paTop BbIKNKOYAOT, pa3dupaloT cxemy, repMeTu3mpyroT CopOUMOHHbIE TPYOKK
3arnywkamMmm n nomMeLwaroT Mx B NOSIMITUNEHOBbIE MELLKM C HOMEPOM MyHKTa
oTtbopa npob. B conpoBoauTENbLHOM NUCTE yKasbiBalOT HOMEpP MyHKTa oTbopa
npoO, garty, BpeMsa U NpoLoSmKUTENbHOCTL 0TBbopa, BENMNYNHY pacxoda BO3ay-
xa. [lonyCTUMbIN CPOK XpaHEHNA B repMeTuyHOM ynakoske — 10 cyT.

10.6.5 Ocywwutens n CT-okucnutenb nocne BOCbMU-AECATU OTOOpOB
pa3oBbIX NPo6 A0MKHbI ObITb 3aMeHEHbI CBEXEBbICYLLEHHbIMU. [1pn oT6ope Cy-
TOYHbIX NPO6 3aMeHa NPOn3BOANTCH E€XECYTOYHO.

[Ans pereHepauun mncnonb3oBaHHble CT-okucnnTenb M OCylUTENb Bbl-
AepXunBaroT B TedeHue 2 4 B cywnrnbHom wkadgy no 10.1.11 n 10.1.12.

Bo nsbexaHne crnvnaHusa rpaHyn ocylmTenb Npu CywKe MU3BNeKawT U3
KOJMMOHKX M MOMeLLaloT B BbiNapHyo Yalky. B Takom pexume pabotbl (npu ne-
pPUOLOMYECKOM BbICYLUMBAHMM) OCYLUMTENb MOXHO MCMNOSb30BaTb HEOrpaHU4eH-

HO gonro. Mo Mepe paspylueHus rpaHyn copbeHTa A0 MopPOLLKOOBPa3HOro Co-
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CTOSIHMSA 3Ty YacTb COpOEHTa 3aMeHSIT CBEXenpurotoBneHHon. Okucnurenb
MOXeT BbITb UCnonb3oBaH B TedeHue 10 cyr.

10.6.6 OtpaboTtaHHbIin CT-okucnutenb KMNATAT B 5 %-HOM pacTBope
CEepHOWN KUCMOTbl, 3aTeEM OTMbIBAOT AUCTUNNIMPOBAHHOM BOLOW, MEHAA BOOY
ABa-Tpu pasa, 1 BbicyumBaloT. Cyxme n Ynuctble COpOLUMOHHBbIE TPYDOKM UCNOMb-

3yIOT MOBTOPHO ANsi NPUroToBnenuns ceexunx CT-okucnmtenen.

11 MNopsAaoK BbINOJIHEHUA U3MEPEHUN

11.1 lpun onpegeneHnn maccbl okcuaga asoTa U AMoKcuaa asoTta B OTO-
B6paHHOM Npobe Npou3BoAAT crneayloLme onepaumn:

- nomMeLLaoT copbuUmoHHyto Tpybky CT 412 unn ase copbunoHHble Tpy6-
kn CT 212 B cTakaH BMecTMMOcCTbto oT 25 go 50 cm® un 3anueatot 8 cm® auctun-
NMPOBaAHHOW BOAb;

- nepeBoaAT copbupoBaHHOE BELLECTBO B pacTBOpP MyTeM HECKOSIbKUX
npokayMBaHUn Npu NOMOLLUN PE3NHOBOM TPyLUM OUCTUINIIMPOBAHHOW BOAbI Ye-
pe3 copbeHT, BblayBalOT €ro OCTaTKM U BbIHUMAKT COPOUMOHHYIO TPYOKYy K3
cTakaHuuka. Mpn HanMumMm MyTn OT B3BELUEHHbIX YacTuLl pacTBop UMbTPYIOT
yepe3 PUnbTp «KpacHasa fneHTay;

- nepeHocsT B Npobupky 5,0 cm® antoaTa ana aHanusa. K atomy pacteopy
pob6asnstoT 0,5 cm® cocTaBHOro peaktuBa W BCTpsixvBaloT. Yepe3d 20 MuH
onpenensatT ONTUYECKYK MMOTHOCTbL pacTtBopa. Kaxabii pas ogHOBPEMEHHO
FOTOBAT HYNEBOW pacTBOp, ANdA 4ero copbuumoHHyto Tpybky CT 412 wnu gBe
CT 212 (13 TOM Xe NapTuUM NOArOTOBIEHHLIX K OTOOPY COPOLMOHHBLIX TPYOOK)
aHanM3npyT aHanornmyHo npobe;

- HAXOAAT C MOMOLLbIO rPagyMPOBOYHOM XapaKTEPUCTUKN MO Pa3HOCTU pe-
3yNnbTaTOB N3MEPEHUN OMNTUYECKOW MIOTHOCTU PacTBOPOB MPOObI N HYyNeBOro

MaccCy OKCMOa a30Ta Ui guokcnaa a3ota B npo6e.
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11.2 Ecnun onTuyeckasi NnoTHOCTL pacTeopa 6onee 0,4, To BMecTo 5 cm®
ons ananusa 6epyt 0,5 cm® anoata, npunueatoT 0,2 cm® pacTeopa Anst obpa-
BOTKM COPOLNMOHHBIX TPYOOK U 4,3 cm® AVUCTUNNNPOBAHHOM BOAbLI U aHanu3 npo-
BogAT no 10.2.3. B aToM crniydyae pacyeT npoBOAAT C y4eToM pa3baBneHus B

[ecaTb pas.

12 O6paboTKa pe3ynbTaToOB U3MEpPEHUN

12.1 O6bemMm B3ATOr0 Ha aHanu3 BO3dyxa NpMBOAAT K HOpPManbHbIM

yCrnoBusiIM cornacHo dopmyre:

V,-273P,
0 (273+1)-P, 4)

roe Vi — obbem B3ATOrO Ha aHanus3 Bo3gyxa npu temnepatype t n gaene-
HuM P B MecTe oT6opa npobbl, Am>;

P; — atmocoepHoe pasneHue B mecte otbopa, Mm pT. CT. (rl1a);

t — TemMnepaTypa BO3Ayxa, MPOMNYLLEHHOro Yepes potameTp, °C;

P, — atMocdepHoe gaBrneHune npu HopmarsibHbIX ycroBusx (760 mm pr.
cT. unn 1013 rlMa).

MpumeyvyaHune-1 mmprt. cT. paseH 1,33 rlla.

12.2 MaccoBylo KOHLEHTpaUuo okcuaga asoTa M guokcmga asorta B UC-
cnegyemomMm obbeme BO34yXa, Mr/m3, HaxoaaT no doopmyne

m-V
C=_ b, Mr/m> (5)

Va -VO

roe  m — macca okcuga asoTta unm guokcuaa asoTta B aHanmsnpyemom obbe-
Me pacTBopa npobbl, HangeHHasi Mo rpagyMpoBOYHOMY rpaduKy, MKT;

V,— 06wuii 06bém antoata, cm’;
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V, — 06bEM aHanManpyemoro pacTeopa, cM’;
Vo —0b6beMm BO3gyxa, B3ATOro Ha aHanus, NPUBEAEHHbIN K HOPMarbHbIM

ycroBusM, Am°.
MpuMeyaHU e — KoHLUEHTpaUusl, BbIP@KEHHAs B eAMHULAX BeSMuMHbI MKI/AMS,

YUCIMEHHO paBHa KOHLUEeHTpauun, Bblpa)l(eHHOVI B eAnHnLUax BeEJIM4YNHbI MF/M3.

13 OdbopmneHune pe3ynbTaToB UIMEPEHUN

13.1 Pe3ynbTaT aHanusa npeacTaBndaoT B BUAE

CNO2 i(),()l-é-CNo2 , mr/m®> npu P = 0,95, (6)

roe CNO — M3MepeHHass maccoBas KOHLEHTpauus onpeaensemMoro rasa B
2

Bo3ayxe, Mr/m>;
0 — OTHOCUTESbHAs NOrPeLHOCTb U3MepeHus, %, ykaszaHHada B Tabnu-
ue 1.

13.2 YucneHHoe 3HayeHne pesynbTaTa USMEPEHUS KOHLIEHTpaLUN OKpYyr-
ngeTca OO TOro Xe paspsa, YTo U 3Ha4YeHWe XapaKTepUCTUKM MOrpeLuHoCTy,
KOTOpas NPUBOAMTCHA CO 3HAKOM «+» nocne pesynbtaTa U3MepeHus.

lpumep

C =(0,04 = 0,01) mr/™>.

NO2
13.3 Ecnu maccoBasi KOHUEHTpauus oKkcMaa asoTa unm guokcuaa asorta
HUXE HWKHEW rpaHulbl AnanasoHa W3MepeHuin, TO NPOU3BOAAT CreayroLLyro
3anucb B paboyem xypHane: «MaccoBasi KOHLEHTpaUna okcuaa asota MeHee
0,028 wmr/m3» wunm «MaccoBas KOHUEHTpaumMa guokcmuaga asota MeHee
0,021 mr/m>».
13.4 lNpu pacyeTe cpedHECYTOYHbIX N CpeaHEMECSYHbIX KOHLIEHTpaLumin

MOryT ObITb NCMNOSIb30BaHbI pe3ynbTtaTtbl N3 AMana3oHa MacCOBbIX KOHUEHTpa-
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uui okemaa asota ot 0,003 go 0,028 mr/m® ¢ norpelHocTbo 52 % 1 avokeuaa
asota ot 0,005 go 0,021 mr/m* ¢ norpeluHocTbio 50 %, KOTopble creayeT BHO-
cutb B T3A-1 co cneumarnbHOM OTMETKON (3BE3404KON).

13.5 Bblgada NpoOTOKOSIOB C pesynbTaTaMu U3 anarnasoHa MacCOBbIX
KoHUeHTpauuii ot 0,003 go 0,028 mr/m® okempa asota u 0,005 go 0,021 mr/m®
ANOKCuaa asoTa B Ka4yecTBe pe3ynbTaToB €OUMHUYHbBIX M3MEPEHUA HEeOOonyCTu-

Ma.

14 KOHTPONb TOYHOCTU pe3yribTaToOB U3MEPEHUN

14.1 Tpe6oBaHUA K KOHTPOJIIO KayecTBa

14.1.1 [na obecnevyeHns OOCTOBEPHOCTUN pe3ynbTaToB aHanM30B pery-
NAPHO NMPOBOAAT NPOBEPKY CTAaOUMNBHOCTU rpagynpOBOYHON XapaKTEPUCTUKU U
onepaTtmBHbIA  KOHTPOSNb MOBTOPSIEMOCTM, HOPMAaTUBbI KOTOPOro pacCYUTaHbI
no FOCT P NCO 5725-2 n npuBegeHbl B NpunoxeHuu b.

OTO HOpMaTMBbI pacCyYnTaHbl HA OCHOBaHWM MOKasaTenen, NonyyYeHHbIX
no pesynbTatam mMexrnabopaTopHOro akcnepumMmeHTa ¢ yvyactmem 8 nabopato-
pUK, N NpeacTaBneHbl B Tabnuue 7.

Tabnuua 7 — XapakTepuCTUKN MOrPELLHOCTU 1 €€ COCTaBNAILWMNX HA CTaanun aHanm-

3a Xuaknx npob

[nana3soH MNokasaTenb MNokasaTenb MNokasaTenb
N3MepeHnn, NOBTOPSAEMOCTH BOCMNPOM3BOANMOCTH TOYHOCTHU

MKr/5 cm® G, % GR, % S %
010,2004,0 4 9 20

nepVIO,EI,VI‘—IHOCTb KOHTpPOJIA cTabunbHOCTU pe3ynbTaToB BbIMNOJIHAEMbIX

N3MepeHnin pernaMeHTUpyloT B « PykoBoacTBe No kayecTBy» nadopaTtopun.
14.1.2 KoHTpOSib CTabunNbLHOCTU pe3ynbTaToB M3MeEPeHUn B nabopato-
pPUN OCYLLECTBNAT, UCMOSMb3YyA METOAbl KOHTPONSA CTabunNbHOCTU CTaHO4apTHO-

ro OTKMOHEHMUs nNpomexyTovHon npeumsmoHHoctn no NOCT P NCO 5725 6 B
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BMAe KOHTponbHbIX KapT WyxapTta ¢ ydeTtom pekomeHgauun PMIT 76 (cMm. npu-
noxeHve B). PekoMmeHOyeTcs yCTaHaBnvMBaTb KOHTPONMPYeMbIA nepuog Tak,
YTOObI KONMYECTBO Pe3ynbTaToB KOHTPOISIbHbLIX M3MepeHun Obino oT ABaguaTtu
Ao TpuguaTtu.

14.1.3 lNpun HeyooBNeTBOPUTENBbHbBIX pe3yrbTaTtax KOHTPOss, Hanpumep,
npeBbILWEeHWN npegena AenucTBUS U perynsapHoM rnpeBbIleHnW npeaena npe-
AYNpPexXaeHus, BbIACHAT NPUYMHBI 3TUX OTKNOHEHWW, B TOM 4uUCIie NpOBOOAT

CMeHY peaKkTMBOB, NPOBepAT paboTy oneparopa.

14.2 KOHTpONnb cCTabMNbLHOCTM rpagyupoOBOYHOU XapaKTepPUCTUKU

14.2.1 KoHTponb crieayet NpoBOAUTL MPU KaXaoW CMeHe napTum peak-
TMBOB, a TaKKe Nnepuoauyeckm — B COOTBETCTBUM C NnaHamun BHyTpunabopa-
TOPHOro KOHTpons. PekoMmeHayemas yactoTa KOHTPOns nNpu nocTosHHOW pabo-
Te — O[INH pa3 B KBapTarn.

14.2.2 KoHTponb NpoBOAAT MO TPEM pacTBopam, MpuroTasnMBaemMbiM
aHanorn4yHo pacrteopam Ans rpagympoBkn Ne 2, Ne 4 n Ne 6 (cm. Tabnuuy 5).
Kaxgbil pacTBop roToBAT B TPEX cepusax. NamepeHna onTU4eckom MroTHOCTU
pacteopoB npoBoaAaT no 10.2. OgHOBPEMEHHO FOTOBAT HYNEBOW pacTBOp MO
10.2.2.

[MpoBepky npuemrneMocTn TPEX pPesysibTaToB M3MEPEHUN ONMTUYECKOW
MNNOTHOCTN PacTBOPOB MNPOBOAAT MO ycnosuto (1) ¢ HOpMaTMBOM AS11 HUTPUT-
MOHa T 3, paBHbIM 13 % (cMm. npunoxeHue b).

[PpagypOBOYHYIO XapakKTEPUCTUKY NPU3HAKT CTabWMbHOW Mpu BbINOSI-
HeHun ycrnosus (3).

Ecnun ycnoBue He BbINOMNHAETCS, HEOBXOANMO YCTaHOBUTL HOBYIO rpaay-

MPOBOYHYIO XapakTtepuctuky no 10.2.
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14.3 OnepaTMBHbLIA KOHTPOJSIb NOBTOPAEMOCTU pe3yfibTaTOB U3Me-
PEHNN KOHLeHTpaLun HUTPUT — MOHOB B pacTBope

14.3.1 OnepaTuBHbIA KOHTPOSb NMOBTOPSIEMOCTM MPOBOAAT OAMH pa3s B
AEeHb, aHann3npysli BMecTe C antaTtaMmy C COPOLMOHHLIX TPyDOOK ABE OOMHAKO-
Bble [03bl KOHTPOJILHOTO pacTeopa ¢ codepxaHnem 0,4 MKr/CM® HUTPUT-MOHA.
Ero rotoBAT nyTem passeneHust 1 cm® pactBopa «Ax» (10.1.7) B MepHoii konbe
BMECTUMOCTbIO 25 cM® AUCTUNNMPOBaHHOM BOAON. KOHTPOIbHbIN pacTBOp Xpa-
HAT B XOSIOOUSbHUKE.

14.3.2 MNpu KOHTPOMNe NOBTOPSAEMOCTH OTOMpatoT no 1 cm® aToro pacTBo-
pa, nobasnstot no 0,4 cm® pacteopa anst npormutkn CT 1 no 3,6 cm® aucTunnu-
poBaHHOW BoAdbl. MamepeHus nposoasat no 10.2.3. PesynbTaT KOHTPONsS npu-
3HalT yaooBNEeTBOPUTENbHBbIM MPU BbINONHEHUN YycnoBus (1) ¢ HopmaTMBOM
KOHTPONS ANA AMOKcHAaa a3oTa I », paBHbIM 11% (cM. npunoxenue b).

14.3.3 PesynbTaTbl M3MepeHUn ONTUYECKOM MNNOTHOCTU KOHTPOSIbHOIo
pacTBopa AOSTKHbl MOCTOSIHHO CPaBHMBATbLCSA C OaHHbIMM 3a MPOLSble OHMW.
N3mMeHeHns1 cpeagHnxX 3Ha4YeHWr ONTUYEeCKOM NMoTHOCTU Bornee 4Yem Ha 11%
CBMOETENLCTBYIOT O HeXenaTerbHbIX OTKIMOHEHUSIX B HOpMalsibHOM XO4e aHa-

Jin3a.

14.4 OnepaTUBHbLIU KOHTPOJIb TOYHOCTU U3MEPEHUN

14.4.1 [aHHbIN BN KOHTPONA NPOBOAAT OAUH pa3 B Heaento. [1ns oueHKn
TOYHOCTU U3MEPEHUN MOryT OblTb MCMONb30BaHbl pPe3yfbTaTbl, MOMyYeHHble
NpU KOHTpOre MOBTOPAEMOCTU. Pe3dynbTaTbl KOHTPOMA TOYHOCTU CUMTaKOTCH
yOOBMETBOPUTESIbHLIMWU MPU BbINOSTHEHUN ycroBus (3).

KoHTposib NOBTOPAEMOCTU N TOYHOCTU N3MEPEHUN MaCCOBOW KOHLIEHTpa-
LUK OKcuaa asoTa U OMoKcuaa as3oTa B ra3oBbIX CMECHAX MOXeT ObITb peanuso-

BaH Mpu Hanuuum B nabopaTtopuu reHepaTopa MOBEPOYHbLIX ra30BbLIX CMECEWN.
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[Mpn KOHTpPONe npoBogAaT oT6op M aHanus3 AByx Npob rasoBon cMecun oguMHaKo-
BOW KOHUEHTpauuMn C Bbixoda reHepartopa. KOHTponupyoT NOBTOPSAEMOCTb U
TOYHOCTb Pe3yrbTaToB U3MEPEHUMN.

14.4.2 Pe3ynbTatbl KOHTPOMA MOBTOPAEMOCTU MPU3HAKOT YyOOBMNETBOPU-

TellbHbIMU NMPW BbINMOJIHEHUU CleayoLWnX yCﬂOBMVI

2'(Xmax _Xmin)
2'(Xmax _Xmin)
X Ky St ®

roe  Xmax — MakcumaribHbI pesyribTaT UsMepeHus, Mr/m>;
Xmin — MUHUMASbHbIN pe3ynbTaT U3MepeHus, Mr/m>;

o W Ty, — HOPMATMBbI KOHTPOMSA NOBTOPAEMOCTM pesynbTaToB usmepe-

HUW Npu aHanuae npob, otobpaHHbIX N3 rasoson ¢asbl, npn P = 0,95 31K HOp-
MaTuBbl cOCTaBAT 25 % 1 20 % COOTBETCTBEHHO.
14.4.3 Pe3ynbTaTtbl KOHTPOSSA TOYHOCTU NPU3HAKOT YOOBETBOPUTENbHbI-

MU NPU BbINOSTHEHUM O KaXKOAOW KOHTPOSIbHOM NPoObl yCNoBum
X-C

roe X — pesynbTaT U3MepeHUs MacCoBOW KOHUEHTpauuu okcupa asoTa unu
AVMOKCUAA a30Ta B CMECH Ha BbIXOAE reHepaTtopa, Mr/M°, NpUBEAEHHbIN K HOp-
ManbHbIM YCITOBUSM;

C — 3HayeHMe MaccOBOM KOHLEHTpauuu okcuaa asota Wnu guokcuaa
asoTa, MpunMcaHHoe ra3oBoW CMecu Ha Bbixofe reHepaTopa (npu 0° C wu
101,3 klMa), mr/m>;

Ecnn no nacnopTHbIM AaHHbLIM 3HAaYEHME MACCOBOW KOHLEHTpaunn OKCK-

da n anmokcunaa as3oTa, npunncaHHoe ra3oBOol CMECU Ha BbIxoae reHepartopa,
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ykaszaHo npu 20 °C, To ans npuseagerus k 0 °C 370 3HaYeHWE YMHOXalOT Ha
1,07.

K — HopmaTtmB KOHTpORsi TOYHOCTU pe3ynbTaToOB U3MEPEHUIA MaCCOBOW
KOHLEHTpauMn okcmaa asota unum gunokcmga asota (ans P = 0,95), paBHbin
23 % n 25 % cooTBETCTBEHHO.

Mpumeuanne- K=95.
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MpunoxeHue A

(obsizaTenbHoE)

PL 52.04.792-2014

MeToauka npuroToBrieHUA aTTeCTOBaHHbIX PpacTBOPOB
Hutputa Hatpua AP1-NO,, AP2-NO; n AP3-NO;"

A.1 HazHayeHue n obnacTb NpUMeHeHus

MeToamka NpUroToBMEHMSI aTTECTOBAHHbLIX PacTBOPOB HUTpPUTA HaTpus

paspaboTtaHa B cooTBeTcTBMM ¢ PMI 60 1 pernameHTUpyeT npouenypy, npea-

Ha3Ha4YeHHY0 OnA yCTaHOBJ1IEHUA rpaaynpoBOYHbIX 3aBMCMMOCTEN U KOHTPOSIA

TOYHOCTU PpPe3yribTaToB U3IMEPEHUA MaccoBOM KOHUEeHTpauunn HUTPUT-MOHOB

HOTOMETPUYECKMM METOAOM.

A.2 MeTponoruyeckme xapakre pucTmku

A.2.1 MeTpornormyeckme xapakTepUCTUKM aTTeCTOBaHHbIX PaCcTBOPOB

npuBeaeHsl B Tabnuue A.1.
TabnunyaAA

HanmeHoBaHMe xapaKkTepUCTUKM

3HayeHue xapaKkTepucTukM ons aTTecro-

BaHHOro pacTeopa

AP1-NOy AP2-NO;" AP3-NO;"
ATTecTtoBaHHOE 3Ha4YeHMne MacCoBOW KOH-
LLeHTpauum HATPUT-UOHOB, MKr/cm® 1000 10 1
"paHWLbl NOrPELIHOCTM YCTAHOBNEHNA aTTe-
CTOBAHHOTIO 3HAa4YeHUS MaccOBOW KOHLIEHTpa-
UMM HUTPUT-MoHOB, (P = 0,95), mkr/cm® 10,29 0,145 0,015
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A.3 TpeboBaHMSA K cpeacTBaM U3MEpPEHUN,
BCNoOMoraTtesfibHbIM YCTPOMCTBaM, MaTepuanam u peaktuBam

A.3.1 TpeboBaHua Kk cpefcTBamM U3MEPEHU, BCOMOraTenbHbIM YCTPOW-
cTBaM npmuBeeHbl B pa3sgerne 5.
A.3.2 Tpn NpuUroToBrneHMN aTTeCTOBAHHbLIX PACTBOPOB MPUMEHSIOT peak-

TMBbI, yKa3aHHble B Tabnuue A.2.
TabnuyaAZ?2

PeaktunBbl O603HaveHne gOKymMeHTa KBanudukaumnsa
HaTtpuin asotucrokmcnbin FOCT 4197-74 X.4., cogepXaHme OCHOBHOIo
(HUTPUT HaTpUA) BewecTsa He meHee 99 %

A.4 MpurotoBneHne aTTeCTOBAHHbLIX pacTBOPOB HUTPUTA HaTpuUs

A.4.1 lNpurotoBneHue atrectoBaHHoro pacrteopa AP1-NO,”

B3BelunBaoT ¢ TOYHOCTbIO A0 YETBEPTOro 3Haka nocne 3anaton 0,150 r
HUTPWUTa HaTpus, NPeaBapuUTenbHO BbicyleHHoro npu 60 °C B TeueHue 2 u,
KONUYECTBEHHO MEPEHOCAT B MEpHYI0 konby BmecTumocTtbio 100 cm®, pactso-
PAT B OUCTUIINMPOBAHHOW Bode, AOBOAAT YPOBEHb pacTBopa A0 METKU Au-
CTUIINNPOBAHHOW BOAOW, TLWATENbHO nepemMeLlumsatoT. [lonydyeHHOMY pacTBopy

NPUNUCBLIBAIOT MACCOBYIO KOHLIEHTPALMIO HATPUT-MoHoB 1000 MKr/cm®.

A.4.2 MNMpurotoBneHue atrectoBaHHOro pacreopa AP2-NO,’

Ons npurotoBnenus pacteopa AP2-NO, 1 cm® pactBopa AP1-NO, ™ ne-
PEHOCAT B MEPHYLo0 kKonby BmectumocTbio 100 cMm®, 1oBOOSIT 4O METKV AMCTMI-
nuposaHHoW Bogown. [Tony4yeHHOMY pacTBOpPY NPUMUCHLIBAOT MACCOBYHO KOHLEH-

TpaLMIo HUTPUT-MOHOB 10 MKr/cm®.
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A.4.3 lMpurotoBrneHue atrectoBaHHoro pacrteopa AP3-NO,

Onsa npurotoBnenust pacteopa AP3-NO, 10 cm® pactBopa AP2-NO,
oTOupaloT NMNETKON C OQHON METKOWN, NEPEHOCAT €ro B MEPHYLO KONby BMeCTu-
MocTbio 100 cm®, JOBOAAT 40 METKU ancTunnupoBaHHou Boaown. MNonyd4eHHomy

pacTBOPY MPUMMCLIBAIOT MACCOBYH KOHLIEHTPALMIO HUTPUT-MOHOB 1 MKr/cMm>,

A.4.4 Pac4yéT MeTpOosiorM4eCKmMX XxapakTepmucTuK aTtTteCToBaHHbIX
pacTBOopoB

A.4.4.1 ATtTecToBaHHOE 3HayeHMe MacCOBOM KOHLUEHTpauuu HUTPUT-

noHoB B pacteope AP1-NO,’, MKkr/cM®, paccunTbiBaloT no hopmyne

~1000-m-46-1000

Cl )
V.69

(A1)

roe  m — macca HaBeCKU HUTpuUTa HaTpu4, T;
46,0 — monsipHasi Macca HUTPUT-UOHOB, /MOfb;
\/ — BMECTUMOCTb MEPHOM KOMBbI, CM>;
69 — monsapHaa macca HUTpUTa HaTpus, r/MOrb.
A.4.42 ATTecTtoBaHHOE 3HayeHMe MacCOBOM KOHLUEHTpauuu HUTPUT-

noHoB B pacTBope AP2-NO,’, MKr/cM®, paccunTbiBaloT no popmyne

C, = , (A.2)

roe C, — 3HayYeHMe MacCOBOW KOHLEHTpauuu HUTPUT-UOHOB, MPUMNNCAHHOE
pacTtBopy AP2-NO,’;

C, - 3Ha4YeHMe MaccoBOW KOHLEHTpaLUUM HATPUT -MOHOB, NPUNMUCAHHOE aT-
TectoBaHHOMY pacTteopy AP1-NO,’;

V| — HOMUHanNbHLIN 06BEM pacTBopa C KOHUeHTpaunen C,, otbupaemoro

NUNETKoW, cMm>;
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V, — BMECTUMOCTb MEPHOW KOMBbI, CM>,
A.4.4.3 ATtTecTtoBaHHOE 3HayeHMe MacCOBOM KOHUEHTpauuu HUTPUT-

noHoB B pactBope AP3-NO,’, MKr/cM®, paccunTbiBatoT no hopmyne

Cy=——7—, (A.3)

rae C; — 3HayYeHMe MacCoBOW KOHUEHTpauuuM HUTPUT-UOHOB, MPUMNUCAHHOE
pacteopy AP3-NO,’;

C, - 3Ha4YeHMe MaccoBOW KOHLIEHTpaUUn HATPUT -MOHOB, NPUNUCaHHoe aT-
TectoBaHHOMY pactBopy AP2-NO,’;

V, — HOMUHanNbHLIN 00BEM pacTBopa € KoHueHTpaunen C,, otbupaemoro
nuneTkon, cm®;

\/3 — BMECTUMOCTb MEPHOM Konbbl, CM>.

A.4.4.4 PacyeT npenena BO3MOXHbIX 3HA4Y€HUW MOrpPeLHOCTU MPUroToB-

neHust aTTectoBaHHOro pacteopa AP1-NO,’, A, MKr/cM®, BbIMOMHSAOT No dop-

A (Am): AV
ol T

roe  Ci, — npunucaHHoe pacTBopy 3HaYeHMe MacCOBOW KOHLEHTPaLUN HATPUT-

myne

MOHOB, MKI/CM®;

Ap - npegenbHoe 3Ha4YeHne BO3MOXHOIO OTKITOHEHUS MacCOBOW 0NN OC-
HOBHOrO BeLLEeCTBa B peakTuBe OT NPUNUCaHHOIo 3Ha4YeHns |,

L — MaccoBaga gong aktusHoro Bewectsa NaNO, B peaktuse, npunucaH-
Hasi peakTuBy KBanudukauum, x4, %;

Am — npegeribHag BO3MOXXHada NOrpeLwHoCcTb B3BELUNBAHUS, T;

M — Macca HaBeCKW HUTpUTa HaTpus, T;

AV — npegernbHoe 3Ha4YyeHne BO3MOXKHOIO OTKITOHEHNA BMECTUMOCTH
MEpPHOW Konbbl OT HOMUHAMBHOO 3HAYeHUs!, CM>;

\/ — BMECTUMOCTb MEPHOW Konbbl, CM>.
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Mpenen BO3MOXHbIX 3HAaYEHWU MOrPEeLLIHOCTM NPUrOTOBIIEHNS] aTTECTO-

BaHHoro pacteopa AP1-NO," paBeH

1\ (00002) (02
A, =1000 12 £ 25 21029 3
! [100] (O,lSOj [100] MKT/CM™.

A.4.4.5 Pac4eT npegerna BO3MOXHbIX 3HAaYEHUI NOrPeLLUHOCTU NMPUroToB-

neHust aTTectoBaHHoro pacteopa AP2-NO,’, A3, MKr/cM®, BbIMOMHSAOT no dop-

2 2 2
A AV, AV.
A, =C, || 2| +|—2| +| =2
C (CJ (Vlj [sz ’ (A-3)

roe  C, — npunucanHoe pacteopy AP2-NO," 3HauyeHne MaccoBOW KOHLEHTpa-

myne

LN HATPUT- MOHOB, MKT/CM®;

A1 — npegen BO3MOXHbIX 3HAYEHU MOrpeLHOCTU NPUroTOBEHNA aTTe-
ctoBaHHoro pacteopa AP1-NO," ¢ maccoBomn koHUeHTpaunen Cq, MKr/cMm®;

C, — npunucanHoe pacteopy AP1-NO," 3HayeHne maccoBOKn KOHUEHTpa-
LMW HUTPUT-UOHOB, MKr/CM>;

AV, — npegenbHoe 3HayeHue BO3MOXHOIO OTKMOHeHMst obbéma V; oT
HOMMHAIILHOTO 3HaYeHUs!, CM>;

V. — 06bém pacteopa AP1-NO,", oTOMpaemMblin NUNETKON, cm®;

AV, — npegenbHoOe 3Ha4YeHWe BO3MOXHOIMO OTKMNOHEHUSI BMECTUMOCTHU
MepHOM Konbbl V, OT HOMUHAMNBHOMO 3HAYEHUS, CM>;

\/, — BMECTMMOCTb MEPHOW Konbbl, cM>.

[Mpeoen BO3MOXHbIX 3HAYEHUM MOrpPeLHOCTU MPUrOTOBMEHUS aTTECTO-

BaHHOro pactesopa AP2-NO," paBeH

2 2 2
A, =10 (%j +[%j +(£j = 0,145, mxr/cm’.
1000 1 100
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A.4.4.6 PacyeT npegena BO3MOXHbIX 3HAYEHUW NOrpeLtHOCTN NPUroTos-

neHust aTTectoBaHHoro pacteopa AP3-NO,’, A,, MKr/cM®, BLINOMHAT Mo dop-

2 2 2
A AV AV
A=C. || 22| 4] 2% 4| 2%
3 (CJ [vzj [vsj ’ (A-6)

roe  Cz; — npunucaHHoe pacteopy AP3-NO," 3HadeHne MaccoBOW KOHUEHTpa-

Myne

LN HUTPUT- MOHOB, MKT/CM;

A, — npegen BO3MOXHOIO 3Ha4YeHMss NOrpeLLUHOCTN MPUroTOBEHUS aTTe-
ctoBaHHoro pacteopa AP2-NO," ¢ maccoBon KoHueHTpaunen Co, MKr/cMm®;

C, — npunucaHHoe pactBopy AP2-NO," 3HayeHne MaccoBOW KOHUEHTpa-
LN HUTPUT- MOHOB, MKT/CM;

AV, — npefenbHoe 3Ha4yeHne BO3MOXHOMO OTKIOHEeHUst obbéma V, oOT
HOMMHAIIbHOIO 3HAYeHUs!, CM>;

V, — 06BEM pacTBopa AP2-NO,", oT61paeMoro nuneTkom, cm>;

AV3 — npegenbHoe 3Ha4YeHWe BO3MOXHOMO OTKIMNOHEHUSI BMECTUMOCTHU
MepHOW Konbbl V3 OT HOMUHANBHOMO 3HAYEHUS!, CM>;

\/3 — BMECTMMOCTb MEPHOM Konbbl, CM>.

[Mpegen BO3MOXHbIX 3HAYEHUN MNOrPELHOCTU MPUrOTOBIIEHUSI aTTeCcTo-

BaHHoro pactsopa AP3-NO," paBeH
2 2 2
A= 0,145 + 0,04 + E =0,0152, mxr/cm’.
10 10 100

A.5 TpeboBaHusa 6e30MNacHOCTU, OXpPaHbl OKpYKaroLuen
cpeabl

TpeboBaHus 6e3onacHOCTU NpuBeAEHbI B pasgene 7.
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6 TpeboBaHuA K KBanucgpunkaumm onepaTopoB

TpeboBaHus k KBanudukaLumm onepaTopoB NpMBeaeHbl B pasaene 8.

A.7 TpeboBaHue K ynakoBKe U MapKUpoBKe

ATTecToBaHHble pacTBOpbl MOMeLlalT B KONOy € npuwnndoBaHHON
npobkon. Ha konby HaHOCAT MapKUPOBKY C yKa3aHMEM MacCOBOW KOHLEHTpa-

U HUTPUT-UOHOB 1 OaTbl NPUTrOTOBIIEHUA.

A.8 YcnoBusa xpaHeHus

8.1 AttectoBaHHbIn pacTBop AP1-NO,  XpaHAT B repMeTUYHO 3aKpPbITOM
CKISIHKE B XONoaMIbHUKE B TeueHne 7 cyT npv Temnepatype ot 4 °C oo 6 °C.
8.2 ATtTectoBaHHble pacTtBopbl AP2-NO, 1 AP3-NO, rotoBaT Henocpea-

CTBEHHO nepen rnippumeHeHneMm.
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MpunoxeHne b

(0bsizaTenbHoE)

HOpMaTMBbI AnsA nposeaAeHnA BHYTPpeHHero KOHTposns

6.1 HopmaTtmBbl onsa npoBedeHUs BHYTPEHHEro KOHTPOSIA MOofyyYeHbl Ha

OCHOBE NnokasaTenen TOYHOCTU, NPUBEAEHHbIX B Tabnuue 7, U NpeacTaBneHbl B

Tabnuvue b.1.

Tabnwunuyab.1-HopmaTtusbl 4ns npoBeAeHNa BHYTPEHHErO KOHTPOMS

HanmeHoBaHue onepauun Homep nyHkTa Cnocob pacyeTta Hopmatus
HacTosLen
METOLMKN
[MpoBepka npuemnemocTu pe- Mo pasmaxy pesynbTaToB n
3ynbTaToB U3MEPEHUN ONTUYe- n3MepeHnin pacTteopa, npo-
CKOM  MNOTHOCTW  pacTBopa, aHanu3npoBaHHOIO Ha Co-
npoaHanM3npoBaHHOrO Ha Co- aepxaHue HUTPUT-NOHA, (ana
AepXxaHne HUTPUT-UOHOB: OTHECEHHOMY K cpegHemy| P =0,95)
a) npu rpagyuposke (n = 5); 10.2 apumeTnyeckomy no ""5=15%
6) Nnpu KOHTpPONe cTabunbHOCTH dopmyne (1)
rpagyvpoBOYHON  XapaKTepu-
ctvku (n = 3). 14.1 r's= 13 %
[MpoBepka npuemnemocTu rpa- Mpounssogutca no dopmy-
OYMPOBOYHOM XapaKTepPUCTUKN 10.3 ne (3) 5= 20 %
KoHTponb cTabunbHOCTUM rpa- Mpoussogutca no dopmy-
OYMPOBOYHOM XapakTEPUCTUKN 14.2 ne (3) 5= 20 %
OnepatmBHbIA  KOHTPOSb  MO- PasHocTb pe3ynbLTaTtoB
BTOPSEMOCTU pe3ynbTaToB W3- OBYX U3MEPEHUN, OTHECEH- ans
MEPEHMN OMNTUYECKOWN NNOTHO- Haa Kk cpegHemy apudgpme-| (P =0,95)
CTW pacTBopa 14.3 TUYECKOMY 3HAYEHUIO o= 11%
KOHTpOSfib TOYHOCTU uM3Mepe- Mo pasHocTM pesynbTaToB
HUM o6bema Npobbl Bo3ayxa 10.5 namepeHnn obbema npodbl 2100 cm’
CYETYMKOM N POTaMETPOM (14 %)

KOHTpOSfib TOYHOCTU uM3Mepe- Mpoussogutca no dopmy-
HAM NO aHanuady KOHTPOSbHbIX ne (3)
pacTBOPOB 14.3.1 5 = 20%
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HavmeHoBaHue onepauun Howmep Cnocob pacyeTta
NyHKTa
HacTosILLeit Hopmatus
METOAMKM
KoHTponb TOYHOCTWM pe3ynbTa- Mo mogynto oTHocuTenbHO-| (ans P = 0,95)
TOB N3MEPEHUA MaCCOBOW KOH- ro oTknoHewus pesynmbra-{ NO,
LeHTpauMm okcuaa asoTta u gu- TOB M3MepeHuda OoT npunn-| O = 25%
OKCuAa asoTa B ra3oBon CMecu 14.3.2 CaHHOro 3HayeHuMa Macco-f NO
BO/ KOHLEHTpaLuM oKcuia 5 _ 930
asoTa U guokcuaa asoTa B
rasoBov cMecu
OnepaTnBHbIA KOHTPONb MOBTO- Mo pasHocTu pesynbTaTos| (ans P = 0,95)
pPAEMOCTM pe3ynbTaToB U3Mepe- n3amepeHnsa Opyx npob, no- NO,
HWUI KOHLEHTpaLMM oKCcuaa aso- cnepoBaTenbHO  oTobpaH-| T =20%
Ta N guokcuaa asorta B rasoBou HbIX M3 MOBEPOYHOW raso- NO
cmecH 14.3.2 BOVi CMECH r, =25%
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MpunoxeHne B

(pekomeHgyemoe)
KoHTponbHble KapTbl LLyxapTa

B.1 KoHTponb cTabunbHOCTM pesynbTaTOB M3MEPeHUM B nabopatopum
OCYLLECTBNAIT, UCNOMb3Yya METOAbl KOHTPONSA CTabunbHOCTU CTaH4APTHOro OT-
KNOHEHUS NpeLm3noHHOCTH B YCNoOBUSAX NOBTOPSIEMOCTN MO
FOCT P CO 5725-6 B BUae KOHTpOnbHbIX kKapT LWyxapTta ¢ y4eToM pekomMeH-
pauun PMI 76.

B.2 Kapta llyxapTa cTpouTCs Ha OCHOBE €XeOHEeBHOro onepaTuMBHOIO
KOHTPOSsi NoBTOpsieMOCTU. Ha kapTy HaHocAT cpefHiolo nuHuio CL, koTopas

COOTBETCTBYET PAaCCYNTAHHOMY 3HAUYEHUIO KOHTPONMMPYEMOWN XapakTepUCTUKN

CL=d,-or, (B.1)

roe roe d > — KOaPMUKMEHT ana cpegHen NHUK. [nsa n = 2 OH paBeH
1,128 no NOCT P UCO 5725-6;
G, — MNokasaTenb MOBTOPSEMOCTVW AN CTaauM aHanmsa OTOBpaHHbIX
npo6, %. [1na HacToALlen METOANKN o, =4 (cm. Tabnuyy 7).
Pacuet npegena npeaynpexageHna UCL n npegena gencreus LCL BbI-
nonHsaeTcs no goopmMynam
UCL=D; - o/, (B.2)
LCL=D, - o/, (B.3)
roe D; v D, — koatbpuumneHT ansg AByx napansesibHbIX U3MepeHun.
Ons npepena npegynpexgenuss D; = 2,834, ona npenena gencrTsus
D, = 3,686.
Mpn 3TOM BCE 3HAYEHUS, HAHOCUMbIE Ha KOHTPOJIbHYIO KapTy, BblpaxaroT

B OTHOCUTEJIbHbIX BEJIMYMNHAX B MNMPOLIEHTax.
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. X, — X
r’ =100 % (%), (B.4)
X = Xat Xs 2 X2 (B.5)

roe r— 3HayeHue npeaena noBTOPAEMOCTH;

X1 n X, —konudectBo NO, -MOHOB, HangeHHoe B Npobe, MKr.

B.3 PekomeHayeTca ycTaHaBnmBaTb KOHTPONMMPYeMbIA Nepuon Tak, YTo-
Obl KONMMYECTBO PE3YNbTaTOB KOHTPOSIbHbIX M3MEpPeHUn BbINo oT ABaguaTtn o
Tpuguatu. lpn npesbilleHUn npegena OencTBUA UMM YaCTOM NPEBbILLEHUN
npeaena npegynpexaeHus BbIACHAKTCA MNPUYUHBI 3TUX OTKITOHEHUW, B TOM
yucne cTabunbHOCTbL paboTbl Npubopa, YNCTOTY KIOBET N NOCyAbl, NPOBEPSIOT
paboTy onepaTopa, Ka4yeCcTBO PeaKkTUBOB U ANCTUIINIMPOBAHHON BOAbI.

B.4 B TedeHue onpeneneHHoro npomexytka BpemMeHu npu npoBeneHuun
BHYTpUnabopaTOpHOro KOHTPOMSA TOYHOCTWU onpeaesieHUst HUTPUT-MOHOB one-
paTUBHbIA KOHTPOSIb MPELM3NOHHOCTU B YCIOBUAX NOBTOPSEMOCTU BbI BbINOSI-
HeH 26 pas, Npu 3TOM MCNOoNb30BasriCa OANH N TOT XXe KOHTPOSIbHbIN pacTBOp C
KOHLeHTpaumeit 0,4 MKF HUTPUT-MOHOB B 5 cM® nNpobbl no 10.2.2. PesynbTathl

KOHTPOMbHbIX N3MepeHun npueeaeHsl B Tabnuue B.1.
TabnwuuyaB.1

X1, X2, IXi-Xal, | — X, +X, R X, =X,
Mkr/5 cm® | mkr/5 em® | mkr/5em® | X = 2 ’ r 2100'T, %
MKr/5 cm®
0,471 0,450 0,021 0,4605 4,56
0,454 0,430 0,024 0,4420 5,43
0,410 0,390 0,020 0,4000 5,00
0,44 0,411 0,029 0,4255 6,82
0,417 0,412 0,005 0,4145 1,21
0,415 0,380 0,035 0,3975 8,81
0,395 0,375 0,020 0,3850 5,19
0,415 0,405 0,010 0,4100 2,44
0,420 0,360 0,060 0,3900 15,38
0,390 0,360 0,030 0,3750 8,00
0,410 0,350 0,060 0,3800 15,79
0,410 0,37 0,040 0,3900 10,26
0,431 0,390 0,041 0,4105 9,99
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OkoHyaHue mabnuubi B.1

X1, X2, IX1-Xal, | — X, +X, . X, =X,
MKr/5 cm® | mkr/5 em® | mkr/5em® | X = 2 ’ r =1OO'T, %
MKr/5 cm®
0,395 0,365 0,030 0,3800 7,89
0,412 0,378 0,034 0,3950 8,61
0,391 0,356 0,035 0,3735 9,37
0,407 0,368 0,039 0,3875 10,06
0,393 0,366 0,027 0,3795 7,11
0,405 0,375 0,030 0,3900 7,69
0,411 0,379 0,032 0,3950 8,10
0,435 0,404 0,031 0,4195 7,39
0,414 0,386 0,028 0,4000 7,00
0,434 0,385 0,049 0,4095 11,97
0,405 0,385 0,020 0,3950 5,06
0,393 0,370 0,023 0,3815 6,03
0,412 0,384 0,028 0,3980 7,04

6.5 Haxogum: cpegHsas nuHua 1,128-4 = 4 5%, npenen npenynpexaeHns
2,834-4 = 11,3%, npepen gencrteuna 3,686-4 = 14,7%. NocTtpoeHHasn kapTta LLy-

XapTa npmBegeHa Ha pucyHke B.1.
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