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1 BBEAEHHUE
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Hacrosmu#i NOKYMEHT MpeAHa3HadeH JUIA ONpEAEeSCHUS KOHUEHTpaluH
ONHOaTOMHBIX ()eHOJIOB (rBadKkoNa, GeHoMa, Kpe30/ios, KCHICHOOB, N-THMOAA)

B MIPUPOJHBIX ¥ CTOYHBIX BOJAX moxpoma'rorpa(bnqecmm METOAOM.

JlHanasoHsl OnpesenieMblX KOHUEHTpauui (Mkr/am’):

Oenon
I'Bagxon
o-Kpeson

n,M-Kpesoimi (cymma)
3,4-KcuneHon
3,5-KcuneHnon

n-Tumon

ot | no 200 Bxuirou.
ot 1 no 200 Brumoy.
ot 1 no 200 siutouy.
ot 1 g0 200 Brmou.
oT 1 mo 200 Bxmou.
ot 1 a0 200 swmoy.
ot 1 mo 200 sxnro4.

Ecnu MaccoBas KOHUEHTpauusa $eHONOB B aHAIW3HUpyeMoii npobe mnpe-
BBIIAET BEPXHIOIO IPaHMIy JMana3oHa, To JolyckaeTcs pasbaBieHHe NpoOb
TakuM 06pa3om, YTOOK! KOHLEHTPAUUA EHONOB COOTBETCTBOBANA PErflaMEHTH-

POBAHHOMY AMAMA30HY.

Bmusuue MemaOmuX KOMMIOHEHTOB ycTpaHfeTrca B XOA€ BBINOJHEHUA

aHanu3a.

2 IPANIACAHHLIE XAPAKTEPHCTUKHY TIOKA3ATEJEAR
TOYHOCTH H3IMEPEHHUI

TabGauna 1 — JInanasons! u3sMepeHuil, 3HaUeHHS MoKa3aTenei
NOBTOPSEMOCTH, BOCIIPOH3BOAHMOCTH H TOYHOCTH

Maccogas
KOHL[EHTpaLH,
mkr/mv’

Toka3saresns
TNOBTOPAEMOCTH
(oTHOCHTENEHOC 3Ha-
YCHHE CPCAHCKBARPATH
YECKOro OTKIOHCHHS

ITokazarens
BOCIIPOM3BOJUMOCTH
(oTHOCHTENBHOE
3HaA4YCHHUC
cpenucxnanpa'ru-lecxor 0

ITokasarens
ToYHOCTH'
(rpaduus
OTHOCHTENBHOMA
NOrpeuIHOCTH

NOBTOPAEMOCTH), OTK/IOHEHHs BOCNPOK3- | NPH BEPOSTHOCTH

6.% BOAUMOCTH), Gp, %0 P=0, 95), 8, %
Or 1 no 20 Bxmov. 9 17 39
Cs. 20 zo 100 rnoy. 5 8 19
Cs. 100 no 200 sxmou. 4 6 12

! CooTBeTCTBYET PACHIMPCHHOM CTAHAAPTHOH HEONPEACACHHOCTH NpH KOIPQULMEHTE OX-

parak =2
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3HadeHUA NoKa3aTesd TOYHOCTH METOHKH HCITOJIb3YIOT NPH:

— odopMneHuH pe3yNETATOB H3IMEPEHHNH, BhiaBaeMbIX labopaTopHeii;
— OLIEHKE KayecTsa MPOBECHUA HCTILITaHAN B TaGopaTopHH;

— OLIEHKE BO3MOXKHOCTH HCHOJIb30BaHHSA HACTOAMEH METONAKHA B KOH-
KpeTHo# nabopaTopuy.

3 CPEJICTBA H3MEPEBH#, BCHOMOYI ATEJIbHOE
OBOPYJIOBAHUE, HOCYJA, MATEPHAJIBI  PEAKTHBBI

TIpu BBIMONHEHHH H3MEpEHHH IOJDKHBI OBITH NMPHMEHEHH CleAYIOmMe
CpeZACTBa H3MEPEHHIT, BcroMoraTe/ibHoe 000pynoBaHHeE, NDOCYAA, MaTepHaibl
M peaKTHBEIL.

3.1 Cpeacrsa usmepeHuii, BCnoMorarejisHoe 060py/10BaHHe

Xpomarorpad rasoselii ¢ IUIaMEHHO-HOHH3AHHOHHBIM

nmerexropoM cepnH «Kpuctaw-2000», «[ser-500M»

Becel na6oparopHbie CHELHANBHOrO MMM BBICOKOTO

KJIacca TOYHOCTH € LeHOl HOeneHnd He Gonee 0,1 wmr,

HauOONBIIHM MpeResom B3BeluBanya He Gonmee 210 r  I'OCT P 53228-2008

I'upu r'OCT 7328-2001
Mukpommpui MIII-10, smectamoctsio 10 MM’ TV 2.833.106-83
TIunerky rpagyupoBaHHble BMECTHMOCTEIO 1; 2; 5;

10; 20 cM® 2-ro Knacca TOYHOCTH T'OCT 29227-91
Kon6s1 MepHrie BmecTumocTeio 25; 50; 100; 200;

1000 c™® 2-ro Knacca TOYHOCTH T'OCT 1770-74
L{WTHHADE! MEpHEE BMecTHMOCTEIO 100 cM’ T'OCT 1770-74
ITpo6upku BMecTuMocTsio 10 oM’ ¢ neHoi

nenenus 0,1 cm’ 'OCT 1770-74

CexyHpomep, Kiacc 3, ueHa nenenus 0,2 cex.
['CO coctapa enona ¢ koHuexTpamueit 1 Mr/oM’;
aTTeCTOBaHHOE 3Ha4YeHHe CoAepKaHuA desoa ¢

norpemHocTeo He 6onee 1 % npu P=0,95 I'CO 7101-94
Jlyna usmepHTensHas FOCT 25706-83
Jluselika MeTaJUTHYECKAA I'OCT 427-75

Hlkad cymmunsHeii, Hanpumep, CHOJI
BUAHCTHILATOP CTEINAHHBIA
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3.2 locyna v MaTepHanl

BopoHk# nesmrensHEle BMecTHMOCTBIO 50; 250;

2000 cm’ I'OCT 25336-82
[po6upkH CTEKIAHHEIE ['OCT 25336-82
Bogopon texumaeckuii TOCT 3022-80
Wnu reneparop Bogopona ymoboit Mapku

A30T ra3000pasHbIit I'OCT 9293-74
Bosayx cxarsii T'OCT 17433
Wnu xomnpeccop

Konotka kanwuispHas KBapHeBasx ¢ HaHeceHHOH ¢asoi
OV-225, mmuo# 30-50 M, BHYTPEHHHM IHaMETPOM
0,2-0,32 MM, TomuuHOH wienku 0,2-0,4 MKkM

Bymara HHAMKaTOpHAA YHUBEPCANBHASA TV 6-09-118-76
Bara xnonxosas I'OCT 5556-81
Ipameyanus.

1 Jomyckaercs HCIIONB30OBAHHE APYTHX CPECTR M3MEpEHMii, BCoMora-
TENEHOro 06OpYAOBaHMA, MOCYJBI H MaTEPHANOB C METPOJIOFHYECKHMH H TeX-
HMYECKHMMH XapaKTEPACTHKAMH HE XyXe YKa3aHHBIX.

2 Cpenctsa u3MepeHHi HODKHBI OLITH MOBEPEHE! B YCTAHOBJICHHBIE
CpOKH.

3.3 PeakTHBBI

Bopna mucTwuMpoBaHHas T'OCT 6709-72
Bona CHIICTHWUTHpOBaHHAs T'OCT P 52501-2005
Kucnora xnopucroBoopositad, X.4. IroCT 3118-77
Harpuit xnopucrsif, X.4. I'OCT 4233-77
Hatpus ruppokcun, 1.4.a. I'OCT 4328-77
Harpuit cepHoKHCIIBIH, 6e3BONHBIH I'OCT 4166-76
Ormunanerar I'OCT 22300-76

IBasxon, ¢eHon, o-kpe3oy, M-Kpe3os (WM N-Kpe3o),
3,4-xcuneHon, 3,5-KCHJICHON, N-THMOJ C COAEpXKAHHEM
OCHOBHOTO BeflecTBa He MeHee 98%.

Hpumeganus.

1 Bce peakTuBbI, HCIONB3YeMbie L1 aHATH3a, JODKHE! ObITh KBAMMbH-
KaljH{ 4.5.3. WK X.9.

2 JomyckaeTcs HMCIOJIb30BAHHE PEaKTHBOB, MU3TOTOBJIEHHBIX IO APYroit
HOPMATHBHO-TEXHHYECKOU JOKYMEHTALHH, B TOM 9HCIIC HMIIOPTHEIX.
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4 METOJ HI3MEPEHUM

Meroz OCHOBaH Ha BEIIENICHMH M3 BOIBI U KOHUEHTPHPOBAHHH (eHONoB
IyTeM KCTPAKIIMK OPTaHMYECKHM PacTBOPHUTENEM B KHCJIOHN Cpejie, pe3KCTpak-
UMM INENOYHBIM BOJHBIM PAacTBOPOM, MOBTOPHOH SKCTPAKIHM OPraHHYECKHM
PacTBOpHMTENIEM H3 MIENIOYHOrO PacTBOpa M ras’oxpoMarorpaguueckoM ompese-
JIEHHH (eHOMOB ¢ NNaMEHHO-HOHM3ALVOHHBM JETEKTOPOM Ha KaNMWUIIPHOH
KOJIOHKE.

5 TPEBOBAHHS BE30IIACHOCTH,
OXPAHBI OKPYXAIONMEN CPEJBI

Tpu pabore B NabopaTopiu HEOGXONMMO COOMONATH ClieAyomue Tpedo-
BaHUA TEXHUKH 6€3011acHOCTH.

5.1 Ilpu BhMONHEHMH aHAMH30B HEOOXOHHMO cobimoAaTh TpeGoBaHMA
TeXHUKH Oe3omacHOCTH npH pabore € XHUMHYECKHMH pEakTHBaMM Iio
TOCT 12.1.007-76.

5.2 Onextpobe3omacHOCTs Mnpu paboTe C 3IEKTPOYCTAHOBKAMH IO
'OCT P 12.1.019-2009.

5.3 Opranusanus ofyueHusa pabotaromux OGe3omacHOCTH Tpylda IO
T'OCT 12.0.004-90.

5.4 TlomemieHue 1a6OpaTOpHH HOIDKHO COOTBETCTBOBATh TPeGOBaHMAM
noxapHo#t GesomacHoct mo M'OCT 12.1.004-91 u uMeTs cpencTsa MoXxapory-
menus no FOCT 12.4.009-83.

5.5 Coacpxanue BpeAHBIX BELISCTB B BO3AYXE HE JOJDKHO HpPEBBILIATH
YCTaHOBJICHHBIX HAPENEILHO AOMYCTHMBIX KOHICHTpalUHil B COOTBETCTBHH ¢
Ir'oCT 12.1.005-88.

5.6 ITpu BRIMONHEHHH H3MepeHMH cobmonaroT npasuna paboTs! no 6e3o-
MacHOM SKCIUTyaTalH, TPAHCIIOPTHPOBKE H XpaHEeHMWI0 GalIOHOB €O CXKATHIMH,

CKIDKEHHBIMH M PacTBOPEHHHIMH ra3aMH M TpeGoBaHHs 6€30macHOCTH, H3JO-
JKEHHEBIE B TEXHHYECKOM ONHCAHMH XpoMaTorpada.

6 TPEBOBAHHUA K KBAJINOHKAITHA ONTEPATOPA

6.1 K BhImONHEHRIO paboT NO MOATOTOBKe Npo6 Ji rasoxpomarorpadu-
YecKOro aHamM3a MOXXeT ObITH NOMyIIEH CTeNHATICT, HMEIoMuil cpeaiHee che-
uuansHoe obpa3soBaHne M OCBOMBIIMH JaHHYIO METONHMKY B HpOLECCE TPEHH-
pOBKH.
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K BemonHeHmIo HamepeHuii Ha xpomarorpade u o6paboTke HX pe3yNbTa-
TOB [ONYCKAaeTCs CHELHANMCT, UMEIOLIMH BhICIIee crielHanbHOe 06pasoBaHue,
BIafelomuii MEeTOZIOM ra30XpOMaTorpaQU4ecKkoro aHanusa, 3HAIOMMHE KOHCT-
PYKLMIO, MPUHIMN XEHCTBYS ¥ NpaBiia IKCIUTyaTalMK JaHHOTo o6opynoBamnus
H TNONYYHBIIHH YNOBJICTBOPHTENBHBIE PE3YNLTATE! PH BBHIIIOJIHEHHH KOHTPOIA
MpoLEenyphl H3MEPEHUIA.

6.2 MoHTaX H TexHHIecKoe 06CiyxHBaHHe XpoMaTorpada ocymecTsILd-
0T CIELHATHCTSI IO 06CITy)KUBaHUIO XpOMATOrpagudeckoro o60pynoBaHus.

7 YCJIOBHS BHINOJIHEHUSA A3MEPEHHAN

ITpu BHINONHEHMH H3MepeHUH HOJDKHBI OBITH COOMONEHDI ClleAyIomue
YCIOBHS:

- TeMIIepaTypa OKpY Karomero Bosgyxa (20+5)°C;

- OTHOCHTENIBHAA BIIXXHOCTH He Gonee 80 % mpu t = 25°C;

- arMocepHoe JasneHue ot 97,3 no 104,6 I1a;

- HaMpsDKEHWE MEepeMEHHOro Toka (220 +22/-33) B;

- 4acToTa NepeMeHHoro toka (50+1) I'u;

- MeXaHHYeCKME BO3NEHCTBHSA, BHENIHHE JNICKTPHYECCKHE H MAarHHTHBIC
NONA, BJIHAIOMME Ha paGoTOCHOCOGHOCTb 0GOpYHOBaHMsA, HOJDKHBI OBITH MC-
KIIOYEHBI.

8 HOATOTOBKA K BBIIIOJHEHHIO H3MEPEHHAA

[Tepen BEMONHEHUEM H3MepeHHH NOJDKHBI OBITH MPOBEICHB! ClICAyIOIe
paboThi: moaroroska mpubopa # XpomarorpaduuecKkoil KOJIOHKH, PHIOTOBJIE-
HHE BCIIOMOTaTeNBHEIX H FPaAyHpPOBOYHBIX PacTBOPOB, YCTaHOBJICHHE IPafyH-

POBOYHOH XapaKTEPHCTHKH, KOHTPOJIb rPaAyMPOBOYHBIX K03((HIMEHTOB, OT-
6op H xpaHeHne npob.

8.1 Hoarorosxa npuGopa

Ta3oBbilt XxpoMaTorpad) roToBsT K paboTe B COOTBETCTBMH C HHCTPYKUHMCEH
1O DKCTUTYaTalHH.

ITapamerphi ra30XpoMaTOrpadHIECKOro aHANH3a:
Temneparypa nerekropa 270°C
Temneparypa ucnapHTens 230°C
TemmepaTtypa TEpMOCTaTa KOJIOHOK:

- H30TEpMHUYECKH pexxuM mpH 140 °C B TeueHHe 6 MuH.

- mporpaMMHpoBanHe Harpesa 110 230 °C co ckopocTsio 4°C/MHH.
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BpeMs TepMOCTaTHPOBaHKsA IPH KOHEYHOH

TeMIeparype 5 MuH
Pacxons! razos

rasa-HOCHTeJIA (a30Ta) 30 cM’/MuH

BOZIOpOZA 30 cM’/mun

BO3/IYXa 300 cv’/mMuH
O6Bem xpomarorpadupyemoti npober 2mmM’
CxopocTh AuarpaMMHO JIEHTHI 240 mm/4

8.2. Iloaroroska xpomaTorpadpudeckoil KONOHKH

KamwuiipHyio KBapLeBylO KOJNOHKY ¢ HaHeceHHo# ¢asoit OV-225 koH-
MMUMOHHPYIOT MpH Temnepatrype 220°C B TedeHHe 24 4YacoB B TOKE rasa-
HOCHTEJIA, NMPEABApPHTEILHO OTCOSAHHHB OT HETEKTOpa. 3aBEPIIHB KOHIHILHO-
HHPOBaHM€, KOJIOHKY OXJIXKNAOT, MOJCOSAMHAIOT K JICTEKTOPY H BBIBOAAT XpO-
Mmatorpad Ha paGounit pexxum.

8.3 IIpuroToBieHHe BCIOMOTATEILHBIX PACTBOPOB

8.3.1 Pacmeop zudpoxcuda nampus, 2 H

Mocrenexso pacTeopsioT 80 r ruApOKCHAA HATPUA B MEpHOU konbe
BMECTHMOCTEIO 1 aM’ B 6umicTipoBansoi Bone. ITocne oxnaxaeHHA H0-
BOIAT 00BEM pPacTBOpa 210 METKH OMAMCTH/UTHPOBAHHOM BOMOIA.

Cpok xpaHeHus 6 MecAIIEeB.

8.3.2 Pacmsgop xnopucmoeodopoonoii kucnomsi (1:1)

CMemuBaror pasHble 066eMbI OHAHCTHUIMPOBAHHON BOJBI H KOHIICHTPH-
POBaHHOMH XJIOpHCTOBONOPOAHOH KucnoTsl ( p=1,19) ocropoxHo, npu nepeme-
[UHBAHKH, JO6aBIIAA KHCAOTY B BOAY.

Cpok XpaHeHuA 6 MecALEB.

8.4 IlpuroToBJieHHe rPATyHPOBOYHEIX PaCTBOPOB

8.4.1 ITpuzomosnenue ucxodnsix 2padyupo6osHsIX pacmeopos
maccosoii konyenmpayuu 10 m2fem’®

Hcxonuble rpamyMpoBOYHBIE pacTBOpHl ¢eHoNa, rBaskoiia, O-Kpe3ona,
M-Kpe3oyia WM I-Kpe3oiia, 3,4-KCHiaeHoNna, 3,5-KCHIEHOIa U n-THMOJIa C Mac-
COBO#M KoHUeHTpauuei 10 Mr/cM’ B STHJIALIETAaTE TOTOBAT BECOBHIM METOJIOM B
MEDHBIX KOJIGaX BMECTHMOCTBIO 50 cM’.

Cpok XpaHEeHH: HCXOIHBIX PacTBOPOB He Gojiee 6 MecALEB IpH TeMIepa-
Type —(3-5)°C B konbax c mpurepThiMu npobkamu. Tlepen ucnons30BaHHEM oc-
HOBHOI pacTBOP BHINEP)KHBAIOT NPH KOMHATHOI TEMIiepaType.
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8.4.2 ITpuzomoenenue OCHO6HO20 ZpAOYUPOBOUHO20 DACMEODA CYMMbL
genonos maccoeoii konyenmpayuu 2,0 m2/cm’

OCHOBHOH rPagyHpPOBOYHBIH PacTBOp CYMMEI Q€HOJNIOB C MACCOBO} KOH-
nenTpanuei 2,0 Mr/cM® KaX/IOTro KOMIIOHEHTA FOTOBAT B ITHNauerate. [t 31o-
IO B MEPHYIO KONGY BMECTHMOCTRIO 25 CM’ MOC/IENOBATELHO BHOCAT 10 5 M’
HCXORHBIX PacTBOPOB ()eHOJIa, FBAasAKOJIA, O-KPE30JIa, N-Kpe3ona, 3,4-KCHieHoa,
3,5-kcHiIeHONa, N-THMOJIA H NOBOJAT 06BEM pacTBoOpa O METKH 3THJIALIETATOM.

OcHOBHOI! rpagyHpOBOYHEIH PacTBOp CyMMEI QEHONOB XpaHAT He Gonee
3-x MmecsueB npH Temneparype —(3-5)°C B xonbax ¢ MPHTEPTHIMH NPo6GKaMH.
INepen Hcmonb3oBaHMEM OCHOBHON pacTBOP BHIIEPXKHBAIOT NPH KOMHATHOM
TeMmeparype.

8.4.3 IIpuzomoenenue pabouux zpadyuposoyHslx pacmeopoe

PaGoune rpanyHpoBOYHEIC pacTBOpHI I'OTOBAT B COOTBETCTBHH C Tabim-
neit 2.

PacTBOpEI TOTOBAT B MEPHBIX KONGax BMECTHMOCTHIO 50 cM® | NI0BOJAT
00beM pacTBOpa IO METKH ITH/IALETATOM.

Ta6aaua 2
Homep | AJmKBOTHAs 4acTh OCHOBHOIO rpa- | KoHuenTpamms paGoue-
pactBopa { AYHpPOBOYHOTO PacTBOpa, MOMEMae- | o FPAXyHPOBOYHOIO
Masi B MEPHYIO KONIGY, M pacTBOpa, MKT/CM’
1 5,0 p-pano n.8.4.2 200
2 2,5 p-panon.8.42 100
3 0,5 p-pa no m.8.4.2 20
4 2,5 p-pa Ne2 5,0
5 0,5 p-pa Ne2 1,0

I'panyuposognsie pacTeopbl Ne 1 u Ne 2 xpauar He 6onee 1 Meciua npu
TeMneparype —(3-5)°C B konbax ¢ nmpHTEpTHIMH IPOOKaMH.

panyuporounsie pacTeopsl Ne3, Ne4 u NeS HCHONB3yIOT CBEXENPHIO-
TOBJICHHBIMH.

[Tepen ucnons30BaHHEM IPaXyHpPOBOYHBIC PACTBOPHI BHIACP)KHBAIOT IIPH
KOMHATHOH TeMmeparype.
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8.5 YcTaHOB/IeHHe rPafyHpPOBOYHOIl XapaKTepHCTHKH

YCTaHaBNUBAIOT IPaXyMpOBOYHYIO XapaKTEPHCTHKY, BHIPAKAIOILYIO 3a-
BHCHMOCTD IUIOIIa/IA XpOMaTorpaduieCKoro nMuka OT MacCOBOl KOHLIEHTPALHK
¢deHONOB B pacTBOpE.

Tepex npoBeacHHEM IPafXyHPOBKM HITHM aHAIH3a MPOBOJAT NPOBEPKY
YHCTOTH STHiANETaTa. JjIa 3Toro 2 MM’ 3THIALETATa XPOMATOrpadHpYIOT IIpH
napamerpax, yKasaHHbX B 11.8.1. B ToM cirydae, eCiM Ha XpoMarorpaMMe IIpH-
CYTCTBYIOT HeGOJIbIIME NMUKH, BPEMA YAECP)KHBAaHHA KOTOPBIX COBM3JaeT C Bpe-
MEHEM Y/IepXKHMBaHHA ONpefenieMbIX (EHONOB, HX YUMTHIBAIOT mpH 06paboTke
XpOMaTorpamm.

Kaxzmert U3 maTH rpagydpOBOYHBIX PacTBOPOB XpoMarorpaupyioT He
MeHee 6 pa3 npH yCAOBHAX, yKasaHHbIX B 11.8.1. H3MepaioT mromana MHKOB
Kaxroro ¢eHona H MPHBOMAT MX K IIKaje MAKCHMAJIBHOH YyBCTBHTEIBHO-
CTH no $popmyie

g _S'M

! Mmin ’ (l)
rae  S; - H3MepeHHOe 3HaueHue [UIOMAAN MHKa KOMIIOHEHTA NPH XpOMAaTorpa-
dHpORaHHY SKCTpaKTa i-0r0 IpayHpOBOYHOTO PacTBOpa, MM’;

M - K03 dHIMEHT AeieHds BBIXOJHOTO CHTHANA, PH KOTOPOM PETHCT-
PHPYIOT NHK KOMIIOHEHTa NIpH XpoMmarorpadupoBaHHH 3KCTPaKTa i-ro rpaxyn-
POBOYHOTO pPacTBOpa;

Mmi - K03Q(HIHERT HeNeHHA BBIXONHOTO CHIHAI4, NMPH KOTOPOM Pern-
CTPHPYIOT NMHK KOMIIOHEHTa NpH XpoMaTorpaHpoBaHHM 3KCTpakra i-ro rpa-
JYHPOBOYHOIO PacTBOpa ¢ MUHHMAILHBIM COJEpXKaHHEM ONpeHeACMBIX KOM-
[TOHEHTOB.

OTH 3HaYCHHA YCPENHAIOT M PACCUMTHIBAIOT KWKABIA pa3 OTHOCHTEIBHEIH
rpanyupoBouHbli koadduuuent (K). ITomyuenHsie BeTHYHHBI rpaXyHPOBOYHO-
ro koa¢dHIHeHTa YCPeHAIOT H HCIONB3YIOT IPH pacieTe KOHUEHTpauui no
tdopmyne, npusenerHoi B 1.10.

3HayeHue rpayHpoBoYHoro Koadduuuenta, K, Mxr/(cM’-Mm?) paccus-
TBIBAIOT METOZOM HAHMEHBIIHX KBaJPaToB No dopmyne (2):

K =2, @

rae  C; —MaccoBas KOHLEHTpaLus j-ro KOMIIOHEHTa B SKCTPAKTE i-ro rpamyH-
POBOYHOIO PacTBOpa, MKI/cM’;
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S, - cpenHee 3HaueHHe NPHBEAEHHOM IUIOMIAAHM MMHKA j-rO0 KOMIIOHEHTA i-
r0 rpagyHpoBOYHOrO pacTBOpa, MM
N - YHUCNO FPaJyMpPOBOYHBIX PaCTBOPOB.

TIpn Heo6XOMUMOCTH, OUaNa3oH IPafyMpOBKH PasOMBAIOT Ha MOAAMANa-
30HBI ¥ JUIA KKHOrO U3 HUX YCTAHABIIMBAIOT IPAyHPOBOYHBIE KO3 HIIMEHTEL.

OnpeResioT NOPANOK BBIXO/ia KOMIIOHEHTOB H OPHEHTHPOBOYHOE BpPEMs
yIEpXXHBaHAA KDKHOTO KOMIIOHEHTA.

Hopanox Bexona $peHONOB:

1 Basxon

2 Geron

3 0-Kpeson

4 m,n-Kpesonst
5 2,4-KcunexHon
6 2,5-Kcunexon
7 n-Tumon

8.6 KoHrpoas cTaGuibHOCTH rPaxyHpoOBOYHbIX K03 pHLEHTOB

KoHTponms CTabWILHOCTH IPaXyHpOBOUHBIX KO3((HIIHEHTOB OCYMECTB-
JIOT He peXke ONHOro pasa B HEAEINo, a TAloke Nepe]] aHAIM30M Cepud mpos,
[OCJie 3aMEHBI KOJIOHOK M peMOHTa XpoMarorpada. YacTora KOHTpONA MOXET
6BITh yBE/IHUEeHA Ha 3Tafe OCBOCHHSA METOIMKH H NPH GO0 HHTEHCHBHOCTH
pabotel npubopa. IIpu 3TOM XpomarorpadHpyloT 3KCTPAaKTHl TPEX rpamyHpo-
BOYHBIX CMECEH, COOTBETCTBYIOUIHX HIDKHEH, CpenHed H BEpXHel 4acTaM AHa-
Na30Ha H3MEPEHHI.

EC/IA OTHOCHTENBHOE PAcXOKHCHHE MEXNY H3MEPCHHBIMH 3HAYEHWAMH
KOHIIEHTpalMH H PacCYHTaHHBIMK He mpessimaeT 0,5 § (Tabmaua 1), To B Jams-
HellllieM U1 U3MEpeHUit HCIIONB3YIOT MPEXHES 3HAYEHHE TPayHPOBOYHOTO KO-
s¢¢puumenra K, B NpoTHBHOM CITydae NMOBTOPAIOT MpOLEAYPY KoHrpona. [Tpu
HOBTOPHOM NpEBBINIEHHH MPOBOAAT IPaXyMPOBKY Xpomarorpada 3aHOBO H B
JaTbHeiIueM HCIONB3YIOT HOBbIE 3HAUCHUA rPaTyHPOBOYHBIX kK03(h(HIHEHTOB.

IIpumeuanue, JlaGoparopus BhpaBe YCTaHABNMBATh COOCTBEHHBIE HOP-
MAaTHBH KOHTPONA CTaGWIPHOCTH rpaXyMpOBOYHON XapaKTepHCTHKH, KOTOPHIC
HE JIOJDKHBI NPEBBIMATh YKA3aHHBIX BhIIIE 3HAYEHHUI.

Ecnu ycnoBue cTabunbHOCTH HE BBOIONHACTCA JUIA OZHOro obpasna mid
rpaZyHpoBKH, HEOOXOAHUMO BBITIONHHTE NOBTOPHOE H3MEPEHHe 3TOro 06pasua ¢
UENBI0 MCKIIOYEHMA pe3ysibTaTa H3MEPEHHA, COAepXallero rpybyio morpem-
HOCTb.

Ecnu rpamyHpoBoYHas XapakTepHCTHKAa HeCTaOMIBHA, BBIACHAIOT H YCT-
PaHAIOT NPHYHHB! HECTAOWILHOCTH U MOBTOPAIOT KOHTPOJE C HCIOJB30BAHHEM
ApYTHX o6pasnoB AN rpagyMpOBKH, MPEeAyCMOTPEHHBIX Meroxukoi. [Ipu mo-
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BTOPHOM OGHapyXeHHH HECTabHJILHOCTH MpPOBOAAT TPAOyHPOBKY XpOMarTorpa-
¢$a 3aHOBO M B JaNbHEHINEM HCMOJB3YIOT HOBBIE 3Ha4YEHHA IPaZyHPOBOYHBIX
K03 PHIIMEHTOB.

8.7 Ot6op u xpaHeHHe npo6

8.7.1 Otbop npob NpoH3BOAAT B COOTBETCTBHM C TpeGopanmamu ['OCT P
51593-2000 «Boga murseBas. Ot6op mpob», TOCT P 51592-2000 «Boxa. O6-
mue TpeboBaHuA k otoopy npob», IMHJ ® 12.15.1-08 «MeromuueckHe ykasa-
HuA 1o otbopy npob i aHam3a CTOYHBIX BOAY.

8.7.2 ITpobsl Bops! orbHpaoT B GyTHUTH M3 GOPOCHIMKATHOTO CTEKIa C
TIPUTEPTHIMU WIK IUIOTHO 3aBHHIMBAIOMMMHCA NPoOkamMu. O6BeM BPo6HI BOABE
Jnd onpeneneHHs GeHoNoB HonKeH OHITh He MeHee 2 oM.

8.7.3 Ipo6rl aHaNMA3HPYIOT He MOo3/IHee, YeM uepe3 4 yaca mocne oTéopa.
Ecnu anam3 He MoXeT GBITH OCYIIeCTBIEH B ICHb 0TOOpa, npody oXJIaKaaloT
10 2-5 °C 1 XpaHAT B TEMHOM MECTe B T€UE€HHE CYTOK.

Tpo6y MoxHO 3aKoHCEpBHpOBaTh, NOAMenaunBai xo pH Gomee 11 pac-
TBOPOM FHAPOKCHIA HaTpHi. Bemmaury pH KOHTpPONHPYIOT N0 YHHBEPCANBHOM
HHIMKaTOpHOH Oymare. 3akOHCEPBHPOBaHHYIO MPOGY MOXKHO XpaHUTH B XOJIO-
JMILHHKE Y TeMIepatype He Beine 4°C B TeYEHHE TPeX CYTOK.

8.7.4 Tlpu orbope npob cocTarideTcs CONPOBOAHTENBHEIH NOKYMEHT 110
YTBEpXIEHHOH QOpMe, B KOTOPOM YKa3hIBACTCH:

LEJTb AHATH34, [IPEHIIOIaracMEle 3arpA3HATENY;

MecCTo, BpeMs o0T6opa;

HOMep IpobH;

o6beM mpobEr;

JIOJDKHOCTS, haMiima oTOHpatomero npoby, nata.

9 BHINOJIHEHHUE H3MEPEHH A

ITomemaror 1 o’ MPO6GE! BOEI B AETUTENBLHYIO BOPOHKY BMECTHMOCTEIO
2 ;M M MOAKACISIOT XIOPHCTOBOXOPOAHON KHCIIOTOH IO pH < 2. Kontpomm-
pyoT BeMHuMHY pH no yHuBepcambHOI MHmuKaTropHo# GyMmare. JobGarnaioT B
nipo6y oxono 100 r xyopucToro Harpus u 100 cM® 3THANETaTa. DKCTPArHpYIOT
(deHonbl B TeueHHe 10 MMHYT NpH BCTPAXHMBAaHHH, NECPHOJHYECKH OTKPHIBAasL
KpaH JeNHTe/IbHOM BOPOHKH JUIA YRAJICHHA TapOB PacTBOPUTENA.

Tocne pasnenenna ¢a3 3¢pupHLL CJI0# CIIHBAIOT B AENHTEIBHYIO BOPOHKY
BMECTHMOCTEIO 250 cM’, 106aBnsmoT 20 cM® 2 H PacTBOpa IMAPOKCHIA HATPHA U
TIPOBOJAT PE3KCTPAKIHIO PeHONOB B TedeHHe 5-10 MHHYT IpH BCTPAXHBAaHHH.

ITocne pasnenenns ¢as oTOpackiBaloT OpraHMYeCKHit CJIOH, BOJHBIHA pac-
TBOP (EHONOB TEPEHOCAT B JENHTENBHYI0 BOPOHKY BMECTHMOCTHIO 50 cv’.
IMoaxkucaor nmpoby xnopucroBogopoaHo# xucnoroit no pH < 2, gobassror

10
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1-2 r xnopucToro Hatpua, 10 cM® STHIALETATA H SKCTPArHPYIOT (GEHOMBI B Te-
qexue 5-10 MUHYT.

ITocne orcrauBanns QUILTPYIOT 2KCTPAKT (PEHOMOB B STHIALETATE B [Pa-
JYHPOB2HHYIO MEpHyI0 mpobupky BMecTHMocThio 10 oM 4yepe3 KOHHYECKYIO
BOPOHKY ¢ 5-10 r 6e3BoaHOrO cynbdara HaTpus, NPeABapHTENLHO BBICYIIEHHO-
ro np# t = (300 -450)°C B Teuenne 3 gacoB. Ha nHO koHHUeCKoil BOPOHKH MO-
MeIaKT BaTy Hna Gymaxmeii ¢unetp. [Tocne oxoHuaHus GUIETPauHH 3¢up-
HOT'O KCTPAKTA CJIOH CEPHOKHCIIONO HATPHS NPOMBIBAIOT 3-4 CM’ YHCTOrO ITHI-
arerara, cobupas ero B Ty xke rpayHpoBaHHYIO MEPHYIO IPOOHPKY.

B TOKe MHEPTHOTO ra3a HCIAPSAIOT THIALETAT fio o6beMa 1 cM’, oT6upa-
10T 2 MM’ H XpoMaTorpadHpyIOT IPH YC/IOBHAX, YKa3aHHBIX B I1.8.1.

TIpo6y mocne WMCHapeHHd B TOKe HHepTHOro rasa (1 cm’) momemarot B
BHAJTY C IPUTEPTO MPOOKOI ¥ XPAHAT B XONOMWIBHHKE.

10 OBPAFOTKA PE3YJIbTATOB H3MEPEHHW

MaccoBy10 KOHLEHTPALMIO KaX0ro derona (X, MKI/AM®) pacCUHTHIBAIOT
no dopmyne:
Sx . Vl
X = m rae 3)

Sy~ Mnomans MHKa Ha XpOMaTOTpaMMe ONpPeNeNIeMoro KOMIOHEHTa

B ipoGe, MM

0,8 — monpaBo4HEil K03 (HIMERT, YIHTHIBAIOMMA NOTEPH NPH NMpobo-
IOATOTOBKE .

K - rpagyupoBounbiii k03¢ duienT, onpeaeeHHsIi no n.8.5;

V, — 06BeM BOZEL, B3ATHI IS aHANK3A, OM;

V,; — 00BeM 3THIIALIeTAaTA IOCTIe MCTIAPEHNS B TOKE HHEPTHOTO rasa, oM’;

Tpu Heo6XOMMMOCTH 3a pe3yNbTaT H3MepeHHit X MPHHAMAIOT CpeHee
apudMeTHIECKoe 3HAYCHHE NBYX MapalieNbHBIX onpeneneHuii X; u X,

X, +X
X = 1 2
= @
IJIA KOTOPBIX BEINOJHACTCA CIIEAYIOIIEE yCIOBHE:
IX;— Xa] <0,01-1- X (5)

rae r - npeaen noBTOpAEMOCTH, 3HAa4YCHUA KOTOpOro npnseuel-m B
Tabnuue 3.

2 BenyuuHy nonpaBoyHOro Ko3QOUUHMEHTa, YIHTHIBAIOMEro TIOTEPH NPH Mpo6onoAroToBKe,
MOMHO YCTAHAB/IMBATH JKCIIEPHMEHTATBHO B KaKAOH naboparopuu 3ToT Ko3(pdHUHEHT
RokeH 6uITe He MeHbie 0,7.

11
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IIpu HeBbIIONHEHHH ycaoBus (5) MOryT OBITH HCHONB30BaHBl METOHBI
NIPOBEPKH NPHEMJIEMOCTH PE3y/bTaTOB MapajUIebHBIX ONpENCNeHUH M ycra-
HOBJIEHHsS OKOHYATeJIbHOTO pe3yibTara coryiacHo pasueny 5 'OCT P HCO
5725-6-2002.

Pacxoxzenne Mex Iy pesynsTaTaMH aHaNW3a, NONYYeHHBIMH B JBYX Ja-
6oparopuax, He JOMDKHO MpPEBBIUATH Npelesia BOCIPOM3BOAMMOCTH. [IpH BHI-
TOJIHEHWH 3TOTO YCIOBHA MpHEMNEMSI 062 pe3yibTaTa aHaliW3a W B Ka4ecrBe
OKOHYATEJIBHOr0 MOXET OBITh HCMONB30BAHO UX CPeiHee apHMETHIECKOE 3Ha-
ueHHe. 3HaUeHUS Npefieia BOCIPOU3BOAMMOCTH NPHBEAEHE! B Tabmuue 3.

Tlpx npeBbIIEeHHH Mpefena BOCIPOU3BOAUMOCTH MOTYT OBITH HCIIOJB30-
BaHLI METOMNB! OEHKM MPUEMIIEMOCTH PE3YJETATOR aHalH3a COrMIACHO pasjesty
5 I'OCT P UCO 5725-6-2002.

YuciieHHOe 3HaYeHUe pe3yNbTaTa aHayM3a JOJDKHO OKAHIHBATHCA Iud-
poif TOro xe pa3paja, UTO ¥ 3Ha4YeHUe OrPEIIHOCTH.

Tabnuna 3 - 3HadeHns npenena MOBTOPSIeMOCTH H BOCHPOM3BOAMMOCTH
npH BepositHocTH P=0,95

Huana3zon Ipenen Ipenen
U3MepeHuii, MOBTOPAEMOCTH BOCHPOH3BOIMMOCTH
MK/, nMJ (oTHOCHTENBHOE 3HAYCHUE | (OTHOCHTENBHOC 3HAUCHHE JO-

JIOIYCKAEMOTO PACXOXKAC- | HYCKAEMOr0 PacXOKACHHA Me-
HHA MEXIY ABYMS Pe3yib- | Xy ABYMS PESYNbTATAMH H3-

TaTaMH NapajuIcIbHBIX McpeHull, NOMydEeHHBIMH B
onpeznenexni), r, % pasusIx naboparopusx), R,%
Ot 1 no 20 BmoY. 25 47
Cg. 20 mo 100 Bxmoy. 14 22
Cs. 100 ao 200 sxmou. 11 17

11 O®OPMIIEHHE PE3YJbLTATOB A3MEPEHHA

PesyneTar namepennii X (MKI/IM’) B JOKyMEHTaX, NpeXyCMaTPHBAIO-
IIMX €ro HCHOJB30BaHHE, MOXET OBITH mpeAcTaBieH B BHAe: X =+ A,
P=0,95,

rae A - NOKa3arenb TOYHOCTH METONHUKH.

3nageHue A paccyuThBaloT 1m0 dopmyne: A = 0,01-6-X. 3HaueHue &
npHBeAEHO B Tabymue 1.

JonMycTHMO pe3ynbTaT M3MEepeHHH B JOKYMEHTaX, BbIJaBaeMbIX Jia-
6oparopueli, mpexacrarnaTh B BuAe: X t A,, P=0,95, npu ycnoBuu A, <A,
rne X — pe3ynbTaT uaMepeHul, MOyIeHHBIH B TOYHOM COOTBETCTBHH C Ha-
CTOALIEH METORUKOM;

12
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+ A, - 3HaYeHHE XapaKTEPUCTUKH MOTPEWHOCTH pe3yILTaTOR H3Mepe-
HuH, YCTAHOBIIEHHOE NPH peanu3ailui METOAMKH B nabopaTopuu, u obecre-
YHBAEMOE KOHTPOJIEM CTabHIIbHOCTH Pe3yabTaTOBH3IMEPEHHIA.

12 KOHTPOJb TOYHOCTH PE3YJILTATOB U3MEPEHUIA

12.1 O6mue nonoxeHust

KoHTponp kauecTBa pe3yjIbTaTOB M3MEPEHHIt NIPH Peanu3alMy METOIUKM
B 1a60PaTOPHH NMPERYCMATPHBAET:

- OTIEPaTHBHEN KOHTPOJb NPONeAYPHl H3MEPEHUIt;

- KOHTPO/Ib CTaGMIBHOCTH PE3yNETaTOR H3MEPEeHH! Ha OCHOBE KOHTPOJNA
CTabIILHOCTH CpenHero ksagparHdeckoro orkioreHus (CKO) mosTopaemo-

cti, CKO npoMexyTouHoM (BHYTPHIIaGOpaTOPHO#) MPEUU3HOHHOCTH M Ipa-
BH/IBHOCTH.

TepuomyHOCTE KOHTPOJIA HCIIOMHUTENEM NPOLERYPHl BBINONHEHHA H3-
MepeHHit ¥ aNTOPHTMBI KORTPOMBHBIX MPOLEAYP, a TAKKe PeanusyeMble npoie-
JypBl KOHTpOJA CTaGMIBHOCTH Pe3yjBTATOB M3MEPEHHH PerjlaMeHTHPYIOT BO
BHYTPEHHMX JJOKYMEHTAX JIabopaTopun.

Paspemenne nporuBopeunii MexIy pe3yJbrTaTaMH IBYX Jaboparopuii
MIPOBOAAT B cooTBeTcTBHH ¢ 5.3.3 TOCT P HCO 5725-6-2002.

12.2 OnepaTHBHBIH KOHTPOAL MPONEAYPhI H3IMepeHHH
¢ HCNOJIL30BaHHEM MeToAa Ko6aBok

Oneparysubii KOHTPOJR MPOUEHYPH H3MEPEHMA NPOBOIAT ITyTEM
CpaBHEHHA pe3yJbTaTa OTAENBHO B3ATOH KOHTPOJbHOH mpomemypst K, ¢
HOpMaTHBOM KoHTpOis K.

PesynsTaT XoHTpONBHOH npouenyps K, paccuurhiBatoT no dpopmyane:
K, =| X, -X,-C, | (6)

rae X, ; — pe3yanTaT M3MepeHuit MaccoBol KOHIEHTpauHH ¢eHona B mpobe ¢
n3BecTHOM HobaBko# — cpemHee apupMETHUYECKOS HBYX pE3yJbTaroB Napal-
JC/LHBIX ONpEHeNncHHl, pPAcXOXKICHHE MEXIOY KOTOPHIMH YHOBIETBOPAET

ycnosuo (5);
X_,— pe3ymbTaT M3MEPEHHI MacCOBOH KOHICHTpalUHH (eHona B HCXOZA-

Holt npobe — cpeaHee apudMETHYECKOE ABYX PE3YJNBTATOR HapaUlesbHBIX Ol
peneNenuif, pacXoXaeHHE MEXITy KOTOPEIMH YROBJETBOPSET YCAOBUIO (5).

Cp — aTTecTOBaHHOE ColepXKaHne R06aBKH.

Hopmarus korTposs K paccHuThiBatoT no gopmyne:

13
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K=_|A +A2 N

2
X, "X,

rae A,,,x;'» An.x,, - 3HaYEHMSA XapaKTEPHCTHKH MOTPEIHOCTH pe-
3yJbTaTOB H3MEPEHHI, YCTAaHOBJECHHBIE B J1aGOpPaTOPHH MpPH pealM3alnuH
METORHKH, COOTBETCTBYIOUIHE MacCOBOH KOHIEHTpauu#u ¢eHoxa B mpobe ¢
HU3BECTHOH f00aBKoO# 1 B HCXOXHON NpoGe COOTBETCTBEHHO.

Hpameuanne.

JlomycTHMO XapaKTepHCTHKY MOTpEIIHOCTH PE3yJIbTATOB H3MEDPEHHIH
TIpH BHEIPEHHH METOAMKH B j1abopaTopuu ycTaHaBIMBAaTh Ha OCHOBE BBIpa-
skeHus: A, = 0,84:A, ¢ nocaeqyOmHM yTOYHEHHEM IO Mepe HAKOIUICHHA
HHQOPMALMH B MPOLIECCE KOHTPOJIA CTabWIBHOCTH pe3y/IbTaToOB aHAJIH3a.

Ilpontenypy aHamu3a NPU3HAIOT YAOBJIETBOPHTENHLHON MpH BHINOJHE-
HHH YCIOBHUIA:

K. <K ®)

Tpu HeBHINONHEHUH Ycla0BHA (8) KOHTPONBHYIO HpOMEAYPY NMOBTOPA-
10T. [IpH NOBTOPHOM HEBHINONHEHUH YCIOBUA (8) BHACHAIOT NPUIHHEI, NIPH-
BOJMIIME K HEYNOBJICTBOPHTENBHBIM Pe3y/IbTaTaM, H MPHHHMAIOT MEPHI N0
HX YCTPaHEeHHIO.
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Jmer 1 u3 1

IPUNOXKEHHUE

K ceupereaberBy Ne 032/01.00301-2010/2011 06 arrecranuu
METONMKH H3IMepeHHil MAcCOBO KOHNEATPAHA MACCOBOH KOHNEHTPALHH JeTYIAX
(beHOJIDB B IINTbHEBBIX, NOBEPXHOCTHLIX, II03eMHLIX IpPEeCHLIX A CTOYHBIX BOXAX
rasoxpomarorpagayecKHM METOIOM

Ha | micTe
HaumeHoBaHNS ONpPENeNIEMEIX KOMIIOHEHTOB ¥ JHANA30HH H3MepeRui
Hanmenopanue Maccosaa Hamvenobasue MaccoBasa
OUpPERSHAEMOro KOHIICHTpalusl, OUPEAEIIACMOr0 KOHIEHTparms,
KOMIIOHEHTa MKT/mM> KOMIIOHEHTA MEr/m’

denon Ot 1 zo 200 srimoq. 3,4-Kcmregon Ot 1 mo 200 Bkmow.
Tpasxon Or 1 mo 200 sximod. 3,5-Kcmnegon Ot 1 no 200 Bxmo™.
o-Kpezon Ot 1 go 200 prmo4. n-TEmon Ort 1 no 200 Brymow.
n,M-Kpesonst (cymma) | Ot 1 no 200 srmoa.

JlmanasoHsI H3MepeHHH, 3Ha9eHAA ToKa3areliell TOTHOCTH, NOBTOPAEMOCTH H BOCIPOH3IBOMMMOCTH

MaccoBas Toxasarems Ioxasarens Iloxasatems
KOHIICHTPAIH S, HOBTOPACMOCTH BOCIIPOH3BO/IMMOCTH TogrOCTE!
Mxr/m’ (oTHOCHTENbHOE (oTHOCHTENHHOE (rpazmmg:
3HadeHHAe 3HaqeHue OTHOCHTEILHOK
CPEeIHEKBAJPaTA- | CPEFHEXBANPATHIECKOro HOTPEIHHOCTH
YECKOr0 OTKIIOHeHHS OTKIOHCHUS IIPY BEPOATROCTH
HOBTOPAEMOCTH), BOCIIPOH3BOXHMOCTH), P=0, 95), 5, %
Cn,% G, %0
Or 1 s10 20 Bxomoq. 9 17 39
Cs. 20 5o 100 BxmOY. 5 8 19
Cs. 100 zo 200 sxmod. 4 6 12

3 Jlrana3oEN H3MepeHrH, 3BAUCEHS OPEAENOB NOBTOPAEMOCTH ¥ BOCIPOH3BOMMOCTH
ItpH BepoATHocTH P=0,95

Maccopas Ipenen nosTopseMoCTR Hpenen Bocupon3IBOAAMOCTH
KOHNCHTpallu, (oTHOCHTENBHOC 3HAYEHHE (oTHOCHTEIHOE 3RAYCHAC
M/ JIOITYCKAEMOr0 PACXOKNCHES JIOIYCKACMOT'O PACXOXCICHUS MEXIY
MCHCIY JIBYMSA pe3yJETATAMHA JIBYMs pe3yNLTaTaMd H3MCpeHni,
NapasienbHBX ONpEALIeHHIN), NOTY9EHHEIME B Pa3HBIX
r, % naboparopunx), R,%
Or 1 mo 20 Bxmod. 25 48
Cg. 20 go 100 sxmou. 14 22
Cs. 100 mo 200 sxumou. 11 17
Havanusx otaena ®BY «OLIAO»
Oxcnepr-merponor (CepTuduxar No RUM 02.33.00389, ,{ ;/;‘ ?ﬂ/ fqu T.H. Ilomosa

nata eyiave: 24.11,2009 r.)

! CooTBETCTBYET paciuHpeHHOH CTaHIapTHOH HEonpeIEICHHOCTH NpH koadrrenTe oxpata k =2
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