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4.1. METObI KOHTPOJISL. XUMHNYECKHWE ®AKTOPBI

Mertoa ciekTpo(hoTOMETPHYIECKOr0 H3MEPeHMs
KOHIIEHTPAalMH UMAHKAA KAJIUA B CMBbIBAX
€ KOXKHBIX IIOKPOBOB

Mertoauveckune ykazanus
MYK 4.1.977—00

1. O6mue noJioxenns 1 061aCTh NPUMEHEHUA

Hacrosume MeTonuyeckue yKa3aHHWs YyCTaHaBIMBAIOT METOOMKY
MPOBEAEHUS CMEKTPOGOTOMETPUUECKOTO KOMHYECTBEHHOTO XUMHMYECKO-
TO aHanH3a Npod CMBIBOB C KOXHBIX MOKPOBOB paboTaoliuX Ui onpe-
JENeHUs B HUX COAEPKAHUA LIHaHUIA Kalug B AMANa30He KOHUEHTpaLui
ot 0,000013 no 0,0018 mr/cm? (B nepecyete Ha HCN).

Meroznuueckue yxazaHus pa3paboTaHbl B COOTBETCTBHH ¢ TpeboBa-
Husamu 'OCT 12.1.005—88 «CCBT. Bo3nyx paboueii 30ubl. Obiue ca-
HUTapHO-rurueHnyeckue Tpedosanua» u FOCT P8.563—96 «Meroauku
BbITIONIHEHUA U3MEPEHUH».

Meroauyeckue yka3zaHus NpeIHa3HAuYeHbl JUIl NPUMEHEHUS B Ja-
GopaTopHaAX MpeanpUATUil, OpraHu3alui U yUpexeHH, Ixe BO3MOXXEH
KOHTAaKT paboTaloliuX ¢ LMaHUCTHIM KaJlieM W Ipyrux nabopaTopusx,
aKKpeJMTOBAHHbIX B YCTAHOBJICHHOM MOPAAKE Ha NpPaBO MPOBEACHUA
TaKHX MCCIIENOBaHUH.

H3nanve opuunansHoe Hacrosiine MeTOAMYECKHE YKa3aHHs HE MOTYT
6BITH MMONHOCTBIO WM YaCTHYHO BOCIIPOHU3BEAC-
Hbl, THUPAKUPOBaHbl M pPacHpPoCTpaHeHsl Ge3
paspelieHus JlenapTraMeHTa IoccaHdHMAHAN30pa
Munzapasa Poccuu.
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2. XapakTepucTuKa BeliecTBa

2.1. Omnupunueckas popmyna — KCN.

2.2. MonekynsapHas Macca - 65,12.

2.3. Perucrpaunonnbiii Homep no CAS Ne 151—50—38.

2.4. Pu3HKO-XMMHYECKHE CBOICTBA.

Kanua nuanun — 6ecupeTHblii kpHcTaIIM4eckuii nopoumok 6e3 3a-
naxa. Temneparypa mnasneuus — 634,5 °C. PacTBopuMOCTb B BOJAE CO-
crasyseT 716 r/am3 npu 25 °C.

2.5. TOKCHKONOTHYeCKAA XapAKTEPUCTHKA.

Kanus usaHum — CUIbHO TOKCHYHOE BEWECTBO 2 Kjiacca ONacHOCTH,
DeHCTBYIOLLEE HA KOXY.

2.6. IlpenenbHo aonycTUMBIH ypoBeHb Ha xoxe — 0,00006 Mr/cM2 no
HCN.

3. ITorpeiusocTb H3MepeHuit

Meroanka obecneurBaer BbINOIHEHHE U3MEPEHHH LMAHKAA Kaus
B CMbIBaX C KOXHbBIX MOKPOBOB C MOTPELIHOCTbIO, HE NpeBbliualolei
+ 19,2 % nipu nosepurenbHOi BeposTHocTH 0,95.

4. Metoa n3mepenmii

H3meperns MaccoBOil KOHLEHTpaLUNY UMAHUAA KalWs BbHIOIHAIOT
METOAOM CIIEKTPOGOTOMETPHH.

Meton onpeneneHus OCHOBAH Ha B3aMMOJEHUCTBMM LIMAHWIAA Kaaus
¢ xaopamuaom T u ¢ nupuaUH-0apOUTYPOBLIM PEAKTHBOM, ¢ 0Opa3oBa-
HHMEM OKPAILEHHOT'O MOJMMETHUIIEHOBOTO COCIMHEHUS.

W3mepenne npoussBogsT MpH JUMHe BOJHBI 586 HM. B kauectme
CMbIBAIOLIEH XHAKOCTH HCMONB3YIOT AHCTHINIMPOBAHHYIO BOLLY.

HikHuii npeaen M3MEpeHHs! CUHUIBHOH KHMCIOTHI B aHalu3upye-
MOM o6beme npobsl 0,1 MKT.

Hwxunii npenen usmepenus koHueHtpaunn HCN B cmbiBe —
0,000013 mr/cm2.

OnpepeneHnio He MEWIAIOT aMMHAK M KapOOHAT Kaius, MOTYT Me-
WIaTh POAAHMI-UOHBL. B MPHCYTCTBUM pOXaHUA HOHOB HEOOXOAMMO Npe-
JAyCMOTPETh AOMONHUTENLHYIO OMEPALHIO — KHIsYeHHe Npobbl pacTBopa.

5. Cpencrsa u3Mepeniii, BCoMoraTe/ibHbie YCTPOlCTBA,
PEAKTHBBLI H MAaTEPHAJIbI

ITpu BbIMONHEHMM H3MEpPEHHIl NPUMEHSIOT CHEAYIOUIME CPEACTBA
U3MepeHUi, BCNOMOraTenbHbie YCTPOHCTBA, PEAKTHBBI U MaTepHAIbL.
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5.1. Cpedcmea usmepenuii, scnomozameinsnvle ycmpoiicmea, Mamepuansl

Cnexrpodoromerp CD-46 (26), nonyckaemas
norpewHocTsb * 0,5 %; cnekTpanbHbii quana3ox
190—1100 HM, nnu GOTOINEKTPOKOTIOPUMETD
K®K-3, npenen nonyckaeMoro oTKIOHEHUsS

e 6oxee 0,3 %; crieKTpaabHbIA AMANA30H
315980 um

Becel 1abopaTopHbie aHANUTHYECKHE

€ NOTPELIHOCTHIO B3BELIMBaHUS He DoJee

+0,0002r T'OCT 24104—S88E
Becel tabopaTopHbie TEXHHYECKHE C ITOTPeLL-

HOCTBIO B3BeluMBaHHA He Gonee £ 0,01 r TI'OCT 24101—88E
IMunetkn MepHbie nabopatophbie 2 Kiacca

TOYHGCTH BMECTUMOCTBIO 1,5 1 10 cm3 I'OCT 29169—91

Kon6bt MepHble BMecTHMOCTBIO 50 11 100 cm3 FOCT 1770—74E
ITpobupky xumuueckue BMectuMocthio 10 cM®  T'OCT 10515—75
®Papdoposeie yaluky BMecTHMOCThIO 100 cM3 TOCT 9147—73
ITunuer

5.2. Peaxmuevl, pacmeoput

Kanus unanupg TV 8465—79
Xnopamuu T TY 6—09—11—1218—79
Kucnora x10prcTOBOAOPOAHAS I'OCT 3118—-77
Kucnora 6apburypoBas TY 6—09—512—75
IMvpuauH, neperHanubiif npu 115—116 °C I'OCT 14193—78
Bona aucTHITMpOBaHHan I'OCT 6709—72

Bara rurpockonuueckas
6. TpeGoBanus GezonacnocTn

IIpu BbINONHEHMH M3MEPEHHMH KOHUEHTpauuii LMaHuJa Kanus B
CMBIBAX € KOXHbIX MOKPOBOB COONIOARIOT ClEAYIOLIHE TPeOOBaHHS.

6.1. IIpaBuna TexHHKH 0€30MacHOCTH NMpH paboTe ¢ XHMHUECKUMHU
peaxruBamu no I'OCT 12.1.005—388.

6.2. DnexkTpobe3onacHoOCTh NpU paboTe ¢ AMEKTPOYCTRHOBKAMH MO
I'OCT 12.1.019-—79 u MHCTPYKLMHM MO 3KCIUTyaTauuu nprubopa.

6.3. Bce Buabl paboT ¢ peakTHBAMM MPOBOIAT TOJNLKO B BLITSHXHOM
wkacdy npy paboraroiieid BEHTUIALIAY.
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7. TpeGoBanus xk KBaHpHUKALNH OIIEPATOPOB

K BbimonHenHio uamepenuii 1 06paboTke UX Pe3yNbTATOB HOIMyC-
KaloT JIML, € BbICIUMM HJI¥ CPEOHHM crieuHanbHbiM 06pa3oBaHUeEM, MPO-
HIEAWXAX COOTBETCTBYIOLIYIO MOATOTOBKY M HMEIOWMX HaBbikM paboTsl
Ha cnekTpodoToMeTpe.

8. YcioBus u3Mepennid

8.1. IIpouecchl MPUroTOBIEHHS PACTBOPOB WU MOATOTOBKM npob K
aHanu3y NpoBOJAT B HOPMAJIbHBIX YCIIOBUAX MPH TEMIEPaType BO3AyXa
(20 + 5 °C), atmochepHoM naBnexuu 84—106 xIla u BnaxHocTH BO3ayXa
He 6onee 80 %o.

8.2. BeimonHeHHe M3MepeHHil Ha cneKTpodoTOMETpe MPOBOAAT B
YCIOBHSX, PEKOMEHIOBAHHbIX TEXHUYECKOH HOKYMEHTaLMeH K mprbopy.

9. IToaroToBka K BbINOJIHEHHIO H3MEPeHHIA

IIpu noaroToBke K BLIMOIHEHUIO H3MEPEHUH NPOBOAAT crieayoLLye
paboTbl: NPUrOTOBIIEHHE PACTBOPOB, NMPOBENEHHE CMBIBOB C KOXHBIX MO-
KPOBOB, MOCTPOEHHE IPayHPOBOYHOrO rpaduka, NOAroToBka npubopa.

9.1. Ilpuzomosnenue pacmeopos

Jns NpHIOTOBNIEHUS OCHOBHO20 CIMANOAPMHO20 PACMEOPa HABECKY
0,024 r ynanvaa xanus pacTBOPAIOT B AMCTHIUIMPOBAHHON BOZE B MeEp-
Hoii konbe BMecTHMOCTbIO 100 cM3. 1 cM3 JaHHOTO pacTBOpa COXEPXUT
100 mxr HCN.

Cmanoapmmubwiti pacmeop Ne 1 ¢ conepxanuem 10 mxr/cm3 HCN ro-
TOBAT COOTBETCTBYIOLMM Pa30aBIeHHEM OCHOBHOI'O CTAHJAPTHOTO pac-
TBOpA.

Cmandapmusiii pacmeop Ne 2 ¢ conepxanueM 1 mxr/cm3 HCN roro-
BAT COOTBETCTBYIOLIMM Pa3baBiieHHeM CTaHZapHOTo pacTBopa Ne 1.

Xnopamun T, Ha TexHHUeCKHX BecaX B3BeiuuBawT | r xnopamutna T u
PacTBOPSIOT B AMCTHILUIMPOBAaHHOM Boze B konbouxe Ha 100 cM3.,

Hupuounbapbumypossiit peaxmus. B MepHy1o xonby BMECTUMOCTBHIO
100 cm? Buocar 11 GapOMTYpOBOH KMCHOTHI, H00aBNAOT HeGONbLIOE
KOJMYECTBO AUCTHIIMPOBAHHOR BOAbI, 15 cM3 mupuanHa, 3 cM3 XJIOpH-
CTOBOKOPOAHOMN KUCIIOTbI, NEPEMELINBAIOT X JOBOAST JO METKH JUCTHII-
JIMpOBaHHOMN BOXOW. PacTBOp ycTOHYMB B TeueHHe HeleIH NP XpaHEHHH
B XOJIOAUNIbHHKE.
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9.2, lIoozomoska npubopa

IToaroTosky cnexTpodoroMeTpa K paboTe NPOBOAAT B COOTBETCT-
BHH C PYKOBOJICTBOM MO €TI0 9KCIUTyaTalUH.

9.3. Yemanoenenue 2padyupogounoii xapaxmepucmuxu

I'pagynpoBOYHYI0 XapaKTepHCTHKY, BBIPAXAIOUIYI0 3aBHCHMOCTb
ONTHYECKOH TUIOTHOCTH PAcTBOPA OT MAacChl, yCTAHABIMBAIOT 110 TPEM
CEpHAM PacTBOPOB JUIA IPaAYMPOBKH cOTrIacHo Tabmuue 1.

Tabnuua 1

PacTBOpbI A1 YCTAHOB/IEHHS IPALYUPOBOYHOI XAPAKTEPHUCTHKH TIPH Onpesene-
HEU HHAHWIA KNS

Ne Ne CranpapTHblii pactBop Ne 2 ¢ co- | Juctwnupopal- | ConepxaHue
crangapra| aepxanuem | mxr/cm3 HCN, cm3 Has Boja, cM3 HCN, mxr
1 0 3,0 0,0
2 0,1 2,9 0,1
3 0,2 2,8 0,2
4 0,4 2,6 0,4
5 0,8 2,2 0,8
6 1,0 2,0 1,0
7 3,0 0,0 3,0

I'papynpoBouHbIe paCTBOPHI YCTOITUMBLI B TEUEHHME 2 4.

B xaxayro npoGupky wmkanst npunusaoT 1o 0,2 cm3 nupunnnbapbu-
TypoBOro peaktuBa. Yepes 15 MMH pacTBOpHI (DOTOMETPUPYIOT Ha CIiEK-
TpodOTOMETPE MPU IJMHE BOMHBI 586 HM 10 OTHOLIEHHIO K KOHTPOJIbHO-
My pacteopy. Ilpu pabote Ha doroanekrpokonopumerpe KPK-3 minna
BOJIHBI OCTAETCs TOH xe.

CTposaT rpagyupoBOYHbIi rpaduK: HA OCh OPAUHAT HAHOCSAT 3Haye-
HHMS ONTHYECKHUX IUIOTHOCTEH IpalyHpOBOYHbIX PACTBOPOB, Ha OCb abc-
LIMCC — COOTBETCTBYIOLME UM BETHYMHBI COAEPXKAHUA CHHWIIbHON KHUCHO-
Tbl B IPaJlyHPOBOYHOM PacTBOPE (MKT).

ITposepka rpagyMpoBouHoro rpaguka nposoaurcs He pexe | pasa
B KBapTaJl MIIM B CJIyyae MCTIONb30BaHUsA HOBOI NapTHH PEaKTHBOB.

9.4. Ycaoeusn nposedenus cmviea

Jna npoBefeHUs M3MEPEHHH YYacTOK 3arpA3HEHHOW KOXH 25 cm2
obpabaTbiBaroT cocobom ob6MbiBa. [ atoro B dapdoposyo wauiky
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HanuBawT 10 cM? AUCTHIINIMPOBAHHOM BOIBI X BATHLIM TAMIIOHOM BECOM
0,3 oOMBIBAIOT YYacTOK KOXHOIO MOKPOBAa CBEPXY BHU3. B xauecTme
JIEpXKaTelisl TAMITOHA UCNONB3YIOT NuHUET. OToOpanHas mpoda coxpaHsi-
eTcs B TeueHHe 6 4. Baty TwatensHo omkumaioT (MP Ne 3056—84).

10. IlpoBeaenne u3mepenus

Ha ananus B npodupky 6epyT 3 cmM3 cMbiBa 1 00pabaThIBaIOT aHAO-
THYHO IIKaJie CTAHAAPTOB. PacTBOpoM cpaBHEHMS NMpU HOTOMETPHPOBaA-
HHH CITyXHT CMbIB € KOXH JIML, HE KOHTAKTUPYIOUIHX € LIHRHUAOM KaJius.

11. BorancjieHne pe3yibTaToB H3MepeHni

Kounuentpauuio unannaa xamus (8 nepecuere Ha HCN) cMbiBa ¢

KOXHBIX NOKpoBOB (C, MI/cM2) BIYUCIAIOT O Gopmyine:
_ aXb
v §x1000 1A

@ — KOHHUEHTPALUA CHHNUIIbHOH KUCIOTH B aHANHU3UPYEMOM 00beMe
npo0bl, HaliieHHaA NO IPAAYUPOBOYHOMY IPAPUKY, MKT;

b — 06Kt 06eM CMBIBAIOLIEH XHIAKOCTH, CM3;

v - 00bEM KUIKOCTH, B3AThIH [Jif aHAIH3a, CM3;

S - maomwanb CMbIBa, CM2;

1000 — ko3¢ duLMeHT nepeBoa MKT B M.

12. Odopmaenne pe3ysibTaToB

Pe3ynbTaT KOJMYECTBEHHOTO aHAIN3A NPEACTABIAIOT B BUAE:
C+A, mr/cm2, P = 0,95, roe
A — XapaxTepucTHKa NOrPELIHOCTH, 3HaueHue A = 0,003 + 0,01C.
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13. KoHTpo.J1b NOTrpelIHoCcTH METOAMKH

Tabnuua 2

3nauenns XapaKTepPHCTHKH NOTPEINHOCTH, HOPMATHBA ONEPATUBHOrO KOHTPOJIA
AIOTPEIHOCTH ¥ HOPMATHBA ONICPATHBHOFO KOHTPOJIS BOCAPOM3BOAMMOCTH

Jluanason onpexe- HanmenoBanne METPOJIOrM4ECKON XapaKTEPHCTHKH
JEMbIX KOHLEH- | XapaKTepucrH- Hopmatus one- | Hopmatus onepa-
- — A PATHBHOrO KOH- | THBHOTO KOHTPOJIS

KaJus (B mepecyere cTH, Mr/cm? Tpons lrzcrpe/m- aocnp(zmaoimt«;o-

5 = HOCTH, K, Mr/cm? ctu, [, Mr/cm
na HCN) mr/cm (p =0,95) (=090 m=3)| (p=095m=2)
Or 06088%3 RO 0,003+0,01C | 0,002+0,012C |  0,006+0,039C

MeTtponoruyeckue XapakTepUCTHKH TIPUBENEHB] B BUZIE 3aBUCHMOCTH OT
3HAYEHHS MacCOBON KOHLIEHTPALMY aHAIM3HPYEMOro KOMIIOHEHTA B Npode —
C (cpenteapndmeTnyeckas pe3yJbTaToB NapajulebHbIX ONpeNeNeHuit).

13.1. Onepamusenstit konmpoas éocnpouzeooumocmu

O6pa3uaMu i1 KOHTPOJS SABIAIOTCA PEajibHble CMbIBbI C KOXHBIX
nokpoBoB. O6beM 0TOOpaHHON! IS KOHTPOJA NPOObI JOIDKEH COOTBET-
CTBOBAaTh YABOECHHOMY 00beMy, HEOOXOXMMOMY IJI NPOBEACHUS aHANU-
3a no Meroauke. OrobpanHblii 00beM NPOOLE JENAT HA ABE PaBHbIE Yac-
TH U aHATM3UPYIOT B TOYHOM COOTBETCTBUM C NPOMUCHIO METOMMKH,
MaKCHMaJIbHO BapbuUpys YCJIOBHA MPOBEACHWA aHANU3a, T.€. MOJYYaIOT
JIBa pe3ynbTaTa aHaJIM3a B Pa3HbIX JaOOpPaTOPHAX UIIM B OXHOM, HCHONb-
3ys PH 9TOM pa3Hble HaOOPbI MEPHOM MOCYAbL, pPa3Hbie MAPTHH PEAKTHU-
BOB. /[Ba pe3ynibTaTa aHAIN3a HE JOJDKHBI OTIIMYATHCA JPYr OT Apyra Ha
BEIMYUHY HOMYCKAEMbIX PACXOXKIACHHUIT MEXAY pe3yJIbTATAMU aHAJIM3A!

(C=-C))<a

C, - pe3ynbTar aHanu3a paboueit npobbl;

C, — pe3ynnTaT aHajiu3a 3TOM xe Npodbl, MONYyYECHHBIH B OPYroi
nabopaTopHu WU B TOI Xe, HO IPYTMM aHAJIMTUKOM C MCIOJIb30BAHHEM
Ipyroro Habopa MepHO# NOCYbl U APYTUX NapTHIl peaKTHBOB;

M — nonyckaemble pacXoXOEHUA MEXIY Pe3ylbTaTaMM aHalu3a of-
Ho¥ 1 TOit %e npobwt. I = 0,006 + 0,039C, mr/cm?

Bui6op 3nauenns C paccuntbiBaercs no ¢popmyne:
P (C1 + Cz)
€=

10
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ITpu npeBblleHN HOPMATHBA ONEPATUBHOTO KOHTPOJIS BOCHPOH3-
BOJIMMOCTH 9KCIIEPUMEHT NOBTOPAIOT. IIpM NOBTOPHOM MNpeBblILEHUH
yKa3aHHOTO HOpMaTHBa J| BBLISCHAIOT NPUYHMHBI, IPUBOASIIMUE K HEYAOB-
JIETBOPUTENLHbLIM PE3YILTATAM KOHTPOJIA H YCTPAHAIOT WX.

13.2. Onepamusenyiii Konmpons nozpewnocmu

OnepaTUBHBIH KOHTPONb MOIPEUIHOCTH BBINOJIHAIOT B OJHOM CEPUM
¢ KXA pabounx npob.

O6pasuaMu 1 KOHTPOJIS ABJIAIOTCA PEANbHbIE CMbIBbI C KOXHBIX MO-
kpoBoB. O6beM 0TOOpaHHOMN NPOOBI WA KOHTPOJS JOIDKEH COOTBETCTBOBATD
YIBOEHHOMY 00'beMy, HEOOXOAUMOMY JUIS NPOBENCHUS AaHATIU32 110 METOZIHKE.
OrobpatHblif 06beM NPoObI NENAT HA [BE PaBHbIE YACTH, NEPBYIO U3 KOTO-
PbIX aHAIM3HPYIOT B TOYHOM COOTBETCTBUM C MPOMKCHI0 METOAUKH M MOJY-
YalOT PE3YJIbTAT aHAIM3a MCXOMHOMH paboueli mpobbi — C,, BTOpYIo pa3bas-
NSAIOT COOTBETCTBYIOLUMM PacTBOPHTENEM B IBa pa3a U CHOBA JENAT Ha JBe
PaBHbIE YaCTH, MEPBYIO W3 KOTOPbIX aHAJIM3UPYIOT B TOYHOM COOTBETCTBUM C
HPONKCHIO METOAMKH, NOJIydast pe3ylbTaT aHaM3a paboueit npobsl, pasbas-
JIEHHOH B JBa pasa, — C,, a BO BTOPYIO YACTh JENA0T H06aBKy aHaIM3Upye-
MOTO KOMNOHEeHTa (X) U aHAJM3UPYIOT B TOYHOM COOTBETCTBHH C IPONHUCHIO
METOOHKH, NMOJyyas pe3yjibTaT aHaiusa paboueii npoOb!, pa3baBicHHON B
nBa pasa, ¢ 106aBkoi — C; (pe3y bTaThl aHaIM3a HCXOAHO#H paboyeit npobbi —
C,, paboueii npobsl, pa3babiieHHOI B 1Ba pasa, — C, u paboveit npobsl, pas-
6asnenHoli B ABa pa3a, ¢ 406aBkoil — Cs MONYYAIOT MO BO3MOXHOCTH B O~
HAKOBBIX YCIIOBMSIX, T. €. ITOJIy4YaeT OfMH aHAJTHTHK C UCTIONB30BAHUEM OJHO-
ro Habopa MepHOH NOCy/ibl, OTHOH NapTHH PEAKTUBOB M T. A.).

Peutenyie 06 ynOBIETBOPUTENbHOR MOTPEHIHOCTH NPUHUMAIOT APH
BbINOJIHEHWN YCIIOBUA:

(C,-C,—X) + (2C,-C,) <K, rne

C, - pe3ynbTat aHanusa paboueii npoosl;

C,— pe3ynbTar aHanu3a paboueii npobsl, pa3baBneHHoii B 1Ba pasa;

C; ~ pe3ynbraT aHanuza paboueil mpoOhwl, pa3baBineHHOH B aBa
Ppa3a, ¢ 106aBKOi aHATH3UPYEMOTO KOMITOHEHTA,

X — BenmuunHa 100aBKH aHATTM3HPYEMOTO KOMIIOHEHTA;

K - HopMaTHB ONEepaTHBHOTO KOHTPOJIA NOTPELUHOCTH.

K=0,002 +0,012C, mMr/cm2

14. HopMmb! 3aTpaT BpeMeHH Ha aHaJIH3

Jlns npoBezieHys cepuH aHaIM30B U3 6 npob Tpebyercs 1 4 45 MuH.
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