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FOCT EN 14122—2013
MNMpeaucnosune

Llenu, OCHOBHbIE MPUHLMMbLI U OCHOBHOW NOPAAOK NPOBEAEHMA paboT N0 MEXroCyaapcTBEHHON CTaH-
aaptusaummn yctanosnenbl FOCT 1.0-92 «MexrocygapcteeHHasa cuctema craHgaptusauymn. OCHOBHbIE MO-
noxkeHusay n NOCT 1.2-2009 «MexxrocygapcTBeHHas cuctema craHgapTtudauun. CtaHgapTbl Mexrocyaap-
CTBEHHbLIE, NMpaBuna U pekoMeHJaumMm Mo MEXroCyAapCTBEHHOW cTaHgapTtu3auuu. MNpasuna paspaboTkm,
NPUHATUA, NPUMEHEHUS, OOHOBNEHUA U OTMEHbI»

CBeoeHuA O cTaHoapTe
1 NOAIrOTOBJIEH T[ocygapCTBeHHbIM  HaydHbIM  ydpexaeHuem Bcepoccuiickum  HaydHo-
nccrenoBaTenbCkUM UHCTUTYTOM KOHCEPBHOW M OBOLLIECYLLMIILHOW NPOMBILLNIEHHOCTU POCCUICKON akage-
MUK CenbCKOX03AaNCTBEHHbIX Hayk (MTHY BHUWMKOI Poccenbxo3akagemun)

2 BHECEH ®eaepanbHbiM areHTCTBOM MO TEXHUYECKOMY perynuposaHuio nu metponoruu (TK 093)

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHZ4apTM3auMm, METPONOrMn u ceptudmkauyumn (Npo-
TOKOMN OT 5 HOs10ps1 2013 1. Ne 61-T1)

3a npuHATME NPOronocoBanu:

KpaTKOG HalMeHOBaHWe CTpaHbl KO,D, CTpaHbl COKpameHHoe HanveHoBaHWe

no MK (MCO 3166) 004-97 no MK (MCO 3166) 004-97 HaLWoHarneHoro opraHa no ctaHhapTHsaumu
ApMeHus AM MuHakoHoMuMkK Pecnybnuku ApmeHus
Benapycb BY locctangapT Pecnybnuku Benapycb
KasaxcTaH KZ loccTangapT Pecnybnuku KasaxctaH
Kupruaua KG KblprelactaHgapT
MonpoBa MD Mongosa-CtaHgapTt
Poccua RU PocctaHgapT
Y3bekucTaH uz YacTaHgapT

4 TMpukaszom PeaepanbHOro areHTCTBa Mo TEXHUYECKOMY PErynupoBaHuto u metponorum ot 04 mapra
2014 r. Ne 77-cTt mexrocyaapcteeHHbin ctaHaapt FOCT EN 14122-2013 BBegeH B AeUCTBME B KayecTBe
HauuoHanbHOro craHgapta Poccuiickoin egepauun ¢ 1 nona 2015 r.

5 Hacroawmin craHgapt WAEHTUYEH €BPONENCKOMY pernoHansHoMy ctaHgapty EN 14122:2003
Foodstuffs. Determination of vitamin B1 by HPLC (MpoaykTbl nuwesble. OnpeaeneHne sutammda B1 ¢ no-
MOLLIbIO BbICOKOI(P(PEKTUBHON XUAKOCTHON XpomaTorpadum).

EBponeinckuin permoHanbHbIin ctaHaapt paspabotaH TexHudeckum komutetomM CEN/TC 275 «AHanus
NULLEBLIX NPOAYKTOB. [OpU30OHTanNbHbIE METOAbIY», CEKpeTapmMaToM KOToporo cuntaetcs DIN.

MNepeBog ¢ HEMELKOro A3blka (ge).

OduupmanbHble 9K3EMMNAPbI MEXAYHAPOAHOrO CraHgapra, Ha OCHOBE KOTOPOro MOArOTOBMEH Ha-
CTOSALLMIA MEXKTOCYAapCTBEHHLIN CTAHAAPT, MMELOTCA B degepansHOM areHTCTBE MO0 TEXHUYECKOMY perynu-
poBaHuio U MeTponorun Poccuiickon ®eagepaumn.

CeefeHUss 0 COOTBETCTBUM MEXIOCYAAPCTBEHHLIX CTAHAAPTOB CCbINIOYHLIM MEXOYHAPOAHLIM CTaH-
JapTam NpuBeAEHbl B AOMONHUTENBHOM NPUNoXeHun OA.

CteneHb cooTBeTCTBMA — naeHTuyHas (IDT)

6 BSAMEH NOCT 25999-83 B yactu pasaenos 3 u 4
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UHpopmayusa 06 uaMeHeHUsaxX K HacmosauwemMy cmaHdapmy nybnukyemcs e exeao0HOM UHhopmayu-
OHHOM yKa3damerne «HayuoHarnbHble cmaHdapmbl», @ MmeKcm U3MeHeHUl U nonpasoKk — 8 eXeMeCA4YHOM
UHpOPpMaUUOHHOM yKasamene «HauyuoHanbHele cmaHOapmebly. B criydae nepecmompa (3aMmeHbl) unu om-
MeHbI Hacmosuwez2o cmaHOapma coomeemcemeyiouiee ysedomneHue 6ydem onybnukosaHo 8 exemecsy-
HOM UHGhopMaUUOHHOM yKkalamene «HauuoHaneHble cmaHdapmbi»y. Coomeemcemeyowas uHgopmayus,
yeelomMrieHUe U meKcmbl pa3Melaromces makxe 6 UHgopmayuoHHoOU cucmeme obue20 nosib308aHus
— Ha ogpuyuansHom calime ®eldepanbHO20 azeHmMemea rno MexHU4YeCKoOMy peaynuposaHulo u mem-
posnozuu 6 cemu VIumepHem

© CraHgapTtuHdopmMm, 2014

B Poccuickon degepaumm HacToaLWMi CTaHAAPT HE MOXET OblTb MOMHOCTLIO MMM YaCTUYHO BOCMPO-
U3BEAEH, TUPAKUPOBAH M PacCNpOCTPaHEeH B KadyecTBe oduumanbHOro usgadusa 6es paspeweHus depe-
panbLHOro areHTCTBa N0 TEXHUYECKOMY PETYMPOBAHUIO U METPOMOTMU
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M E XT T OCYALAPGCTBEHHUB # CTAHOAPT

NPOOYKTbI NMULLEBbIE

OnpeneneHne BuTamuHa B,
C NOMOWbH BbICOKO3(D(PEKTUBHON XNAKOCTHON XpomaTorpacdun

Foodstuffs.
Determination of vitamin By by HPLC

Hata BBegeHna — 2015—07—01

NMPEAYNPEXAOEHWE — lNpuMeHeHne HacTOALWEro craHgapta npegycMmaTtpuBaeT MC-
nosib30BaHWe ONacHbIX BelWeCcTB, npoueayp U oéopyooBaHuA. B 3agaum Hactoswero ctaHagapTa He
BXOAUT pelieHue Bcex Npoobrem cBA3aHHbIX ¢ 6€30NacHOCTbLIO ero npuMeHeHus. OTBETCTBEHHOCTb
3a NMPUHATME MEpP NPeAOCTOPOXKHOCTU U COOMIAeHMe NpaBuIl TEXHUKU Ge30MacHOCTU JEXUT Ha
nosib3oBaTene ctaHgapTa.

1 ObnacTb NnpUMeHeHus

HactoAwmn craHgapt ycTaHaBnuBaeT METOA ONpeaeneHus ButamuHa By B nuwieBbiX npoaykTax ¢
NOMOLLIbIO BbICOKOI(PPEKTMBHON XMAKOCTHOW Xpomartorpadmumn (BOXKX). CoagepxkaHne ButamuHa By onpe-
JenseTcd Kkak ofwee cogepkaHue TMammuHa, BKIovas ero hocopunnpoBaHHbI€ NPOU3BOAHbIE.

2 HopmaTuBHbIe CCbINKU

HacTtodAwmn craHgapT COAEPXKUT OTAENbHbIE MOJNOXEHMA U3 APYTOr0 HOPMATMBHOIO AOKYMeHTa, 000-
3Ha4YeHHOro NPUBEAEHHON B AAHHOM pasaene gaTMpPOBaHHOW HOPMAaTUBHOW CCbINKOW. Bce nocnepywouwme
U3MEHEHUS CCbIFTOYHOTO HOPMATMBHOIO AOKYMEHTa AOMYCTUMO WMCMOMb30BaTb TOMLKO NOCNE BHECEHUS CO-
OTBETCTBYIOLLUMX MU3MEHEHUI B HACTOALLMI CTaHaapT.

EN ISO 3696:1995 Water for analytical laboratory use — Specification and test methods (ISO
3696:1987) (Boga ana nabopatopHoro aHanusa. TexHuueckue TpeboBaHUa U METOAbl UCTIbITAHUIA)

3 CywHoCcTb MeToaa

MeTo4 OCHOBaH Ha 3KCTPAKLMU TUaMMHA M3 NPOOblI NyTEM KUCNOTHOTO rmaponu3a, nocneayoLlem
drepMeHTaTMBHOM Ae(oCOPUIMPOBAHUM TUAMUHA U €r0 KONMYECTBEHHOM OMpPedeneHun ¢ MOMOLBIO
B3XKX ¢ npumeHeHnem npeaBapuTEnNbHON, NMBO NOCNEKONOHOYHON KOHBEPCUU B TUOXPOM [1] — [6].

4 PeaKktuBbl

4.1 O6wKe nonoxeHus

[ns npoBeAeHUs aHanusa npu OTCYTCTBUM 0COBO0 OrOBOPEHHbLIX YCNOBUI UCNOSNB3YIOT TOMBKO peakTu-
Bbl rApaHTMPOBAHHON aHANUTUYECKOMW YMCTOTHLI M BOAY HE HWXE NepBOin cTeneHn 4nuctoTtel no EN ISO 3696
unu GUANCTUNNMPOBAHHYIO BOAY.

MspaHue ocpuumnansHoe
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4.2 PeakTuBbl U pacTBOpPbI

4.2.1 MetaHon anga B3XXX yucroton He meHee 99,8 %.

4.2.2 Kucnorta ykcycHas, pactBop MONSPHOW koHueHTpauyumn ¢(CH;COOH) = 0,02 MOTb/OM.

4.2.3 CnnpT M306yTMNOBLINA (M306YTAHOMN) YNCTOTON HE MeHee 98 %.

4.2.4 Hatpuit pocdopHOKUCHLIA 0QHO3aMELLEHHbIA YNCTOTON He MeHee 99,8 %.

4.2.5 Knucnorta consHas maccoon gonemn 36 %.

4.2.6 Kucnorta congaHas, pacTBop MONSAPHON KOHUeHTpauun ¢(HCI) = 0,1 Monb/am>.

4.2.7 Kucnorta cepHas, pactBop MONAPHOW KoHueHTpauuun c(H.SO,) = 0,05 MOTb/aM”>.

4.2.8 HaTpusa ruapookucb YNCTOTON He MeHee 99 %.

4.2.9 HaTpus ruapookuch, pactBop MaccoBoi koHueHTpauyun p(NaOH) = 150 r/am’.

4.2.10 HaTpua ruapookucb, pactBop MaccoBon kKoHueHTpauyum p(NaOH) = 200 r/am’.

4.2.11 Kanusa rekcaunanodheppart (lll) unctotoi He meHee 99 %.

4.2.12 Kanusa rekcaunanodeppart (lll), pactsop maccoBon koHueHTpaumum p(Ks[Fe(CN)g]) =10 r/am°.

4.213 Kanua rekcaumaHodeppat (lll), wenoyHon pacTBOPp MACCOBOM KOHLUEHTpaUuuun
p(K;[Fe(CN)e]) = 0,4 riom® ans npeaKosIOHOMHON AepuBaTU3auum

PactBop rekcauunaHodeppara (lll) kanus (cm. 4.2.12) obbemom 2 oM’ pa3baBnsiOT pacTBOPOM rMAPO-
oKkucy HaTpus (oM. 4.2.9) 1o o6bema 50 oM.

PactBop rotoBAT B A€Hb NPOBEAEHMWSA UCMbITAHUA.

4.214 Kanua rekcaumaHodeppat (lll), wenoyHon pacTBOP MACCOBOM KOHLUEHTpaUuuun
pP(K;[Fe(CN)¢]) = 0,5 r/aM® ANs NOCNEKONOHOYHOM aepuvBartusauum

PactBop rekcauyuaHodepparta (lll) kanua (cm. 4.2.12) o6bemom 2,5 oM’ pa3baBnslOT pacTBOPOM rua-
POOKMCH HaTpusi (CM. 4.2.10) Ao o6bema 50 cm’.

4.2.15 Jedochopunupyowmii pepMeHT, NPUroAHbIA ANS rmaponm3a CBA3aHHOro TuammHa B npobe.

Il pnmedvyaHune — |_|pI/I YCTaHOBNEHUN XapaKTepUCTUK Npeun3moHHOCTU MeTOAUKW UChoNnb3oBaHa TaKa-
AnacTtasa .

4216 HaTpui YKCYCHOKMCANbIA, pacTBOpP MONAPHOW KoHueHTpauun c¢(CHsCOONa 3H,0) = 2,5
MOJ'Ib//J,Ms.

4217 HaTpui YKCYCHOKMCAbIA, pacTBOpP MONAPHOW KoHueHTpauun c¢(CHsCOONa 3H,0) = 0,5

MOJ'Ib//J,M3.

4.2.18 NMoaBuxHble ¢asbl ana BOXKX

BapuaHTbl nogBuxHbIX ha3 NOAXOAALEro cocTaBa npueeaeHbl B NpunoxeHun A. B yactHocTu, B Ka-
YeCcTBE MOABWXHbLIX dha3 UCNONb3YIOT CMECU METaHOMNa C BOAOW, hocaTHbIM UMK aueTaTHbIM BydyepHbIM
pacTBopoM npu ob6bemHon aone metadHona ot 10 % ao 50 %, a Tawke noaBwxKHble dasbl ¢ Ao06aBneHneM
WOH-MAapPHbIX PEareHToB.

4.2.19 Pacteop 6ydepHbii cocaTtHbii (PH = 3,5) MONAPHON KOHUEHTpauuu OAHO3aMELLEHHOrO
chocpata kanus c(KH,PO,) = 9,0 Mmons/am®.

4.2.20 TeTpasTunaMMOHUs XNOpua YNCTOTON He MeHee 98 %.

4.2.21 Hatpu4a rentaHcynboHaT YMcToTOn He MeHee 98 %.

4.2.22 PactBop 6ydepHbli auetatHbini (pH = 4) MOMAPHOW KOHUEHTpaUMKM YKCYCHOW KUCIOTbI
¢(CH;COOH) = 50 Mmmonb/am’.

4.3 O6pasubl CpaBHEHUA

4.3.1 O6WmMe NonoXxeHusa

Mmapoxnopug TMaMUHXIIOPMAA BbINMYCKAeTCA MHOTMMU MPOU3BOAUTENAMM, MPU 9TOM €ro Yucrora Mo-
KET pasnuyatbCa. ISTO 00yCnoBnMBaeT HEOOXOAMMOCTb OMPEAENEeHUs KOHLUEHTpauuu rpagyupoBOYHOIO
pactBopa TMamuHa cnekTpooTOMETPUYECKUM METOAO0M N0 4.4.4.

4.3.2 Tnamuuxnopuga rugpoxnopug (C4,H;7CIN,OS HCI) yncrotoin He meHee 99 %.

4.3.3 TnammHmoHopocdarxnopug (C1,H17CIN4O4PS) uncroroin He meHee 98 %.

4.3.4 TuammHnupodocdarxnopua (kokapbokcunasa) (C,,H19CIN,O,P,S) uncroron He meHee 98 %.

' Taka-guactasa Ne TO0040 — ToproBoe HaumeHoBaHWe uagenus, Belnyckaemoro Platz and Bauer, Waterbury,
CT 06708, CLUA. JaHHas nHdopmauma npuseeHa Anda yaobcTBa Nonb30BaHUSA HACTOSALLEro cTaHgapTa U He SBnAeTcA
peknamHoi noggepxkon MIC pgaHHoro usgenus. [onyckaeTcs WCNoNb30BaTb aHanorvyHble W3Lenus npu ycroBuu
obecneyveHns NGEHTUYHBLIX pe3ynbLTaToB.

2
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4.4 OCHOBHbI€ CTaHOAPTHbIE PAcCTBOPbI

4.4.1 TvamuHxnopuaa ruapoxsnopua, pacTBop MaccoBom KOHuUeHTpauumn p(C4.H,17CIN,OS HCI) =
0.1 mr/cm’

O0pasel, cpaBHEHUA rnapoxnopuaa TnamuHxnopuaa (cm. 4.3.2) Maccown, HanpumMmep, okono 10 mr, us-
MEPEHHOI C BbICOKOW TOMHOCTbIO, paCTBOPAIOT B 3a4aHHOM o06beme, Hanpumep, 100 oM’ noaxogsawero pac-
TBOPUTENSA, HAaNpUMep, pacTeopa CONAHON KUCNOThI (CM. 4.2.6).

CpoK xpaHeHust pacTsopa npu Temnepatype 4 °C — yeTbipe HeJenu.

4.4.2 TnamnHmoHococara xnopua, pacTBOpP MaccoBOW KOHUeHTpauum p(C,,H.;CIN,O,PS) =
0.1 mr/cm’

Oxono 10 mr obpasua cpaBHeHUA TMamMuMHMOHoocdaTxnopuaa (cm. 4.3.3), UISMEPEHHON C BbICOKOW
TOYHOCTLIO, pacteopsaT B 100 oM’ noaxo4awero pacTBOpUTENS, HaNpPUMEP, pacTBopa CONSAHOW KUCNOTbI
(cm. 4.2.6).

CpOK XpaHeHUs1 pacTeopa npu Temneparype MuHyc 20 °C — yeTbipe Hegenu.

4.4.3 TvamuHnupocdocoara xnopua, pacTBOp MaccoBOW KOHUeHTpauum p(C,,H9CIN,O7P,S) =
0,1 mr/cm’

Oxono 10 mr obpasua cpaBHeHUs TuamuHnupodhocdarxnopuga (CM. 4.3.4), UBMEPEHHOW C BbICOKOW
TOYHOCTLIO, pactBopsaT B 100 oM’ noaxo4auwero pacTBOPUTENS, HaNpPUMEpP, pacTBopa CONAHOW KUCNOTbI

(cm. 4.2.6).
44.4 OnpegeneHne TOYHOM KOHUEHTPALUMM OCHOBHOIO pacTBopa rvapoxmopuaa
THaMUHXIOpUaa

B mepHyto konby BMecTumocTbio 100 oM’ nomMewyatot 10 CM® OCHOBHOTO pacTtBopa rmapoxnopuaa Tua-
MuHxnopuaa (cMm. 4.4.1), obbeMm coaepxMmoro B konbe AoBOAAT A0 METKM PacTBOPOM CONSHOW KUCHMOTbI
(cM. 4.2.6). N3mepaioT ONTUYECKYIO MNOTHOCTL MOSYYEHHOro pacTeopa Ha cnektpodotomeTpe (cMm. 5.2) B
KBapLEeBOW KIOBETE ANMHON ONTUYECKOro Nyt 1 cMm Npu ANUHE BOMHbLI 247 HM, COOTBETCTBYIOLLEN MaKCUMY-
My nornowieHuda. B kadectse pacTBopa CpaBHEHUS UCNOMb3YIOT PacTBOP CONAHOW KUCHOThbI (CM. 4.2.6).
MaccoByto KOHLEHTPALMIO TMAPOXIOPUAa TMAMUHXIIOPUAA B OCHOBHOM CTaHAAPTHOM PacTBOPe P, MKI/CM®,
paccyuTbIBalOT No hopmyne

p_524710410 W
421 ’
rae £.47 — 3Ha4YeHue oNTUYECKON NIIOTHOCTU NPU ANUHE BOSHbI 247 HM, COOTBETCTBYIOLLEN MAKCUMYMY
MOTMOLLEHUS;
10° — KOSMPUUMEHT NepecyeTa KOHLUEHTPALUN U3MEPSIEMOTO pacTBOpa B MUKpPOrpaMMbl Ha KyOuude-
CKUW CaHTUMETP;
10 — k093DPULIMEHT, YUMTLIBAIOLLMI KPATHOCTbL pasbaBneHns OCHOBHOIO CTaHAapTHOIO pacTeopa,

0
421 — K0ahPULMEHT IKCTUHKLUK AJC/:” pacTeopa ruapoxnopuga TuaMmuHXnopuaa B pacTeope cong-
HOW KMUCIOTbl MOSIAPHON KOHUeHTpauuu 0,1 MOnb/aM> [7], COOTBETCTBYIOLLMIA YCITIOBHOW ONTUYECKON MNOTHO-

CTW pacTBopa rugpoxnopuga TnaMmmHxnopuaa MaccoBoi KoHueHTpauumn 10 r/am’.
4.5 N'paayMpoBOYHbIe PAacTBOPDI

4.5.1 M'pagyMpoOBOYHbIe PAaCTBOPLI rMAPOXIIOpUAa TMAMUHXIIOPUAA MAaCcCOBOM KOHLUEHTpaLum ot
1 po 10 mkr/cm®

MNMunetkon otmepatoT ot 1 go 10 CM® OCHOBHOTO CTaHOapTHOro pacrteopa TMaMmuHxnopuaa rmapoxro-
puaa (cm. 4.4.1) 1 NOMELLAIOT B MEPHYIO KONGY BMecTMMOCTbI0 100 oMm°. O6bem coaepXXumoro B konbe go-
BOAAT A0 METKM pacTBOPOM COMSHON KUCNOTbI (CM. 4.2.6).

CpOK XpaHeHUs1 MOMYYEHHOro pacTBopa B TEMHOM MecTe npu Temnepartype 4 °C — 1 mec.

4.5.2 M'pagyvpoBOYHbIe PAaCTBOPbI XJIOpUAAa TUAMUHMOHO(OC(haTa MacCcoOBOM KOHLIEHTPaALUMKU OT
1 po 10 mkr/cm®

MNMunetkon otmepsatoT ot 1 go 10 CM® OCHOBHOTO CTaHAapTHOro pacreopa xnopuga TMammMHMOHOOC-
data (cm. 4.4.2) 1 noMeLAT B MEPHYIO KONBY BMECTUMOCTbLIO 100 oM. O6beM coaepxumoro B konbe ao-
BOOAT 40 METKMU pacTBOPOM COJSIATHON KUCNOTbI (CM. 4.2.6).

CpOK XpaHeHWs! MOMYYEHHOro pacTBopa B TEMHOM MecTe npu Temnepartype 4 °C — 1 mec.
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4.5.2 N'pagyupoBOUYHbIe PAacCTBOPbI Xropuaa TnaMmmHnupodocdara MacCoBOM KOHLUEHTpaLUun o1
1 po 10 mkr/cm®

MNunetkon otmepsalT ot 1 ao 10 CM° OCHOBHOTO CTaHAapTHOro pacreopa xnopuaa TmaMmuHnupodoc-
dara (cm. 4.4.3) 1 noMeLaT B MEPHYIO KONBY BMECTUMOCTbLIO 100 oM. O6beM coaepxumoro B konbe go-
BOAAT A0 METKM pacTBOPOM COMSHON KUCNOTbI (CM. 4.2.6).

CpOK XpaHeHWs1 MOMY4YEHHOro pacTBopa B TEMHOM MecTe npu Temneparype 4 °C — 1 mec.

5 Annaparypa

5.1 O6wuKe nonoxeHus

Mpu npoBegeHMn aHanu3a UCNONbL3YIOT nabopaTopHble NPUOOPLI, 000PYAOBAHUE U CTEKIMSHHYIO MOCY-
4y, B YaCTHOCTU, NEPEUNUCIIEHHBIE HUXKE.

5.2 CnekTpohOTOMETP, NPUTOAHbIA ANS UBMEPEHMIA ONTUYECKON MNNOTHOCTU B YNbTpadpnoneToBomn 06-
nacTtu cnekrpa npu 3agaHHON ASIMHE BOJHBI.

5.3 ABTOKNAaB Unu HarpeBaTesibHbLIA NPUOOP

ABTOKNAaB C KOHTpPONeM TeMnepaTypbl U AaBMEHUs UMM NNUTKA anekTpuyeckasi, unu 6aHs BogsHas C
KOHTPONEM TemnepaTypsbil.

5.4 XpomaTtorpacd XUOKOCTHbIN

Cuctema ana B3XKX, cocrosias us Hacoca, uHxekropa, onoopuMeTpUyYeckoro geTekropa, no3so-
NAOWEro NPoBOAMTE U3MEPEHUSA MPKU ANIMHAX BOSH BO3OYKAEHUSA U OMUCCUM, YKA3aHHbIX B MPUINOXKEHUN A,
HanpumMmep, 366 HM u 420 HM COOTBETCTBEHHO, U YCTPOWCTBA perucrpauun n obpaboTkm aHanuTU4ecKoro
curHana, Hanpumep, uHTerpaTopa.

5.5 KonoHka aHanutuyeckaa ana BOXKX

5.5.1 O6WmMe nonoxeHuna

JonyckaeTcs ucnonb30BaTb KOMOHKY APYroro BHYTPEHHErO AnameTpa U ANUHbI, U 3arOfTHEHHYIO COp-
OeHTOM ApYroro pasmepa 4acrtuu, Yem Te, YTO yKasaHbl B HACTOsILLEM CTaHAapTe. YCnoBust xpomarorpadu-
YEeCcKOro pasgeneHus noabuparT NPUMEHUTENBHO K UCMONb3yeMON KOMNOHKE Ans obecnevyeHns conocTaBu-
MOCTW pe3ynbTaToB aHanusos. Kputepuem npurogHOCTU aHanMTUYECKOW KOMOHKKU ABMAETCA OTAeneHue nu-
Ka aHanuTa OT MUKOB APYrMX KOMMNOHEHTOB MaTpuLbl NPobbl HA yPOBHE BA30BOW NMUHUMN.

5.5.2 KonoHka ana B3XX npu aHanuse ¢ UCNOSIb30BaHUEM NPEOKOSIOHOYHOrO OKUCIIEHUSA
TMAMMUHa

KonoHka anuHow ot 100 go 250 mm, BHYTpEeHHUM agnameTpom oT 4,0 A0 4,6 MM, 3anonHeHHasa copber-
TOM pasMepomM 4acTuL, 5 MKM.

5.5.3 Kononka ana BOXX npu aHanu3e ¢ MCNOSIb30BaHMEM MOCSIEKOSIOHOYHOIO OKUCIIeHUA
TUaMMHA.

. Konouka anuuoit ot 100 ao 250 MM, BHYTpeHHUM AnameTpoM oT 4,0 10 4,6 MM, 3anofnHeHHas copOeH-

TOM pasmMepoM Yyactuy 5 MKM.

5.6 YcTtaHoBKa ons hounbTpaumnm

dunbTpoBaHUE NOABWKHOW (ha3bl Nepea ee UCnonbL30BaHMeM U pacTBopa npobbl Ana xpomarorpadu-
YeCKOro aHanusa nepea WHXeEKUMen yepes memMOpaHHbii pUnbTP pasMepoMm nop, Hanpumep, 0,45 MKm,
NpoAneBaeT CPOK CryKObl aHANUTUYECKUX KOJTOHOK.

i MpurogHocTb ANA NPOBEAEHUS aHanusa yCTaHOBMeHa B OTHOLLEHUMW CriefyoLLMX MapoK copOeHTOB Ha OCHO-
BE CUIMKarens, JOCTynHbIX Ans npuobpeteHus: Lichrosorb® Si-60, Spherosorb® Si, Hypersil® Si u Lichrospher® 100
Diol. MpurogHocTb ANA NpoBefeHWs aHanu3a YCTaHOBMeHa B OTHOLLUEHWM Criefylowux Mapok obpalleHHo-hasoBbIX
copbeHToB: Liuchrospher Si 60 RP Select, Spherisorb® ODS, p-Bondapak® radial C18, Supelco® LC-18-DB u
Hypersil® ODS. JaHHasa uHdopmauus npuBeaeHa UCKiodnTensHo Ans yaobcTBa NpUMeEHEHUSA HacTOSLLEro cTaHgapTa,
He ABnseTcA peknamMHoW nogpepxko MIC AaHHBIX M3Zenuii U He UCKITYaeT BO3MOXKHOCTb MCMOMb30BaHWA LpYrux
nsgenuii ¢ aHanorn4HLIM1 CBONCTBaMM.
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5.7 Cuctema OnA nOCrieKONOHOYHOW AepuBaTU3aLumn

CuctemMa, cocTodLas u3 Hacoca Ans nogadu peaktuea Ans AepuBaTtu3auuu, COEAMHUTENBHOIO ane-
MEHTa ANAa TPexX KanunnsapoB U peaktopa B Buae kanunnsapa anumion 10 M u BHyTpeHHMM gunameTtpom 0,33
MM.

6 lNpoBeaeHue aHanu3a

6.1 MoaroToBka NpPookbI

MpoGy roMOreHM3npyloT, NPOAYKTbl TBEPAOW KOHCUCTEHLMM U3METNbYAIOT C MOMOLLLIO MOAXOASILLEN
MenbHWLbBI, MOCMe Yero nepeMelunBalot. Meped M3mMenbyeHWem npoby pekoMeHAyeTCs NpeaBapUTENbHO
oxnaauTb, YToObl HEe NoABepraTb ee ANMUTENbHOMY BO3AEWCTBUIO BLICOKUX TEMMEPATYP.

6.2 MpurotoBneHune pacTeopa NpPoobl AnA aHanusa

6.2.1 3KcTpakuua

Ot 2 oo 10 r aHanu3nMpyemomn Npobbl, UBMEPEHHOI C TOYHOCTbLIO A0 0,001 I, NOMELLAKT B KOHUYECKYHO
kon6y. [o6aBnsOT pacTBOP COMSIHOM KUCNOTbI (CM. 4.2.6) unu cepHomn kucnotbl (M. 4.2.7) o6bemom oT 60
A0 200 cM’. 3HaueHue pH nonyyeHHOn cmecu AOMKHO ObiTb He Bonee 3,0. Konby 3akpbiBalOT 4aCOBbIM
CTEKIIOM U BbIAEPXUBAIOT B aBTOKNase npu temneparype 121 °C B Teyenne 30 MuH, NGO Ha BoAsHON BaHe
npu Temnepatype 100 °C B TeueHne 60 MUH.

MpumeyaHue — CornacHo pesynbTaTtam UCCrefoBaHWA, KUCMOTHBLIA FTMAPONU3 AOMYCTUMO NMPOBOAUTL MpK
pasnuUuYHbIX YCROBUSX, B YacTHOCTK, Npu TemnepaType oT 95 °C o 130 °C u npoaorkuTensHOCTM ruaponusa ot 15 1o
60 MuH. lMpn 3TOM, YeM BbIlLe TemnepaTypa, TEM MeHbLLE BpeMeHU TpebyeTcsa AN NpoBeeHUs rMaponusa.

6.2.2 ®epmeHTaTUBHAA 00pabOTKa

Mocne oxnaxageHusa 4O KOMHaTHOW TEMNepaTypbl K SKCTPaKTy A0DaBnsT pacTBOp auerara HaTpus
(cMm. 4.2.16 unn 4.217) Ao QOCTUXKEHUA 3HA4YeHUa pH, onTumansHOro ANa AencTBMA npegnonaraemoro K
ucnonb3oBaHuo epmMeHTa. B akcTpakTt BHOCAT Heobxoaumoe KonuyectBo gedhocopunupyrolero dep-
MeHTa (CM. 4.2.15). Nony4yeHHy0 CMEeCb BblAEPXKUBAIOT B TEYEHMUE NPOMEXKYTKA BPEMEHUW U NPU TeMNepaTy-
pe, ONTMMAanbHbIX AN MCNONb3yeMoro doepMmenTa. lNocne oxnaxkgeHnss 40 KOMHaTHOW TeMnepaTypbl Nony-
YEHHbIW PacTBOP NEPEHOCAT B 3ALLULLEHHYIO OT CBETA MEPHYIO KOMNOY C NOMOLLbLIO AUCTUNNMPOBAHHON BOAbI
UK 4pyroro noAxoAsALero pacTBOpUTENs n JOBOAAT 00bem coaepkumMoro B konbe ao metku (Vo).

Ons kaxgoro pepmeHTHOro npenaparta ycTaHaBnMBAOT ONTUMANbHOE 3HavyeHue pH n onTumanbHble
TeMnepaTypy 1 NPOAOIPKUTENBHOCTL MHKYDauuu.

[na ycraHoBneHua onTuManbsHbIX YCNOBUin gedocopunupoBaHua NpoBoaAaT npoueaypy depmMmeHTa-
TUBHON 06paboTkn Npob ¢ gobaBneHnem xnopuaa TnammHMoHodocdara (cm. 4.3.3) unu xnopuaa TUAMUH-
nupodhoccara (cMm. 4.3.4), a Takke npobd, aHanoOrMdHbIX uccrnegyemon npobe no cocraBy MaTpuubl U SB-
NAOWMXCH aTTECTOBAHHbIMK 00pa3sLiaMn CpaBHEHMS.

Mpu ncnons3oBaHum gns aedochopunupoBaHus Taka-gmacrasbl BO3IMOXKHO NPUBHECEHWE B Npody ¢
d)epMEHTHBIM NpenapaToM HEKOTOPOro KOnMyecTBa TMAaMMHA, YTO HEOOXOAMMO Y4YuThIBATb MPU pacyeTe
pesynbTara UCMbITaHUA.

MpuMmeyvyaHunsa

1 Mpu ycTaHOBREHUMN XapaKTepUCTUK NPELU3NOHHOCTU, MPUBEAEHHBIX B HACTOSLLEM cTaHAapTe, ANA npoBedeHns
JedocopunupoBaHna UCNosnb3oBaHa Taka-guacTasa npu creayroLwmx ycnosusx. 3Haverune pH akcTpakra foBOAUMOCE
no 4,0 nobaBneHmem pacTBopa aLeTaTa HaTpud (cMm. 4.2.16 unun 4.2.17), nocne 4ero B 3KCTPaKT BHOCWITM Taka-fuacrasy
n3 pacdeta 100 Mr npenapata Ha rpamm npoBel. Mony4YeHHy0 cMech MHKyGUpoBanu npu Temnepatype oT 37 °C o 46
°C, NpoAOMKUTENLHOCTE MHKYBMpOBaHUs cocTaensna ot 16 4o 24 u.

2 CkopocTb fedocopunInpoBaHNs 3aBUCUT OT UCMONb3yeMoro hepMeHTHOro npenaparta U MaTpuubl Npobel. Mo
UMetoLLMMCS AaHHbIM NonHoe fedocdopunupoBaHne MoXeT BbiTb AOCTUrHYTO 3a Bonee KopoTkoe Bpems [8].

6.2.3 OKkucneHune TMAMMHA ¢ OOpa3OBaHMEM TUOXPOMA

6.2.3.1 MpeaKkoNnoHOYHOE OKUCNEHNE TUaMMKHa

B cTeknsiHHbIA donakoH unu Konby noaxoaawen BMECTUMOCTI NOMELLAIOT 1 oM’ pactBopa npobbl no-
cne bepmeHTaTMBHOW 00paboTku no 6.2.2, nnbo rpaaynpoBoYHOro pacreopa (cm. 4.5.1), nubo xonocroro
pactBopa. JobasnsaioT 1 oM’ LenoyHoro pacteopa rekcauynaHodeppata (lll) kanua (cm. 4.2.13), coaepxxu-
Moe chnakoHa BCTpaxuBaloT B TedeHue 10 ¢, Nocne 4yero OoCTaBnaloT B nNokoe Ha 1 MuH. [MOAroTOBNEHHbIN
TakuMm 00pasom K xpomartorpaduyeckoMmy aHanudy pacrteop npoObl, rpagyupoBOYHLIA PacTBOP USIM XONO-
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CTOI pacTBOP aHANM3UPYIOT C NOMOLLLIO 0BpaleHHo-daszoson B3XKX npu ycnoBusax, ykasaHHbIxX B Tabnuue
A.1 npunoxe- Hug A.

B kayecTBe anbTepHaTUBLI MOCIE OKUCMNEHUS TUAMUHA NPOBOAAT SKCTPAKUUIO TUOXPOMA U3 pacTBopa
nopuuen nsobyrtaHona (cm. 4.2.3) o6bemom 1,5 oM’ AKCTPaKT aHaNU3npyloT ¢ nomoLbio BAXKX.

C uenblo yganeHus U3 pactsopa npodbl BELLECTB, MELLAIOWMX aHanu3y, U nNpegoTBpaLleHns nopyu
aHanuUTUYECKOW KOSMOHKWM neped npoBedeHWeM aHanusa ¢ nomoubio BAXKX pekoMmeHayeTca Hentpanuao-
BaTb pacTBop Npobbl Anga aHanu3a gobasneHnem hoCEOPHON KUCIOTLI UM MPOBECTU €r0 OYUCTKY C MOMO-
LbtO TBEpAOthasHON aKCTpakumumu no [5].

MpuMmedaHWe — HeKoTopble KOMMOHEHTHI MULLEBLIX MPOLYKTOB, HAaNpUMep, NonudeHomnHbIE BeLLEeCTBa,
MOryT MpensTCTBOBATL OKUCIMEHUIO TUaMuHa ¢ obpa3oBaHueM TUOXpoma. OTO sIBMEHWE XapaKkTepHO AMNsl MPOAYKTOB,
COAEpPXaLLMX Kakao, a Takke ANsi HEKOTOPLIX ApYrUX NpoAyKToB. Ecnu Takas npoGnema npefnonoXuTensHO UMeeT Me-
CTO, peKOMEHJYETCs NMPOBEPWUTb MOMNHOTY OOHapyKeHUs aHanuTa MyTeM BHECEHUS B SKCTPaKT rpafjyupoBOYHOIO pac-
TBOpa TMaMuHa nepej NpoBeAeHUEM MPoLEAYpPLl OKUCHEHUS. [pyU HU3KOA NONHOTe oGHapyXeHWUs peKoMeHLyeTcs npo-
BOAMUTb OYUCTKY 3KCTpaKkTa ¢ MOMOLLbI0 KaTUOHOOGMEHHOW CMOTEI UMU BhINOMHATE BOXKX-aHanuna ¢ npuMeHeHueM no-
CINEeKONOHOYHOrO OKUCIEHUS TUaMUHa.

6.2.3.2 geHTudrkaums aHanuta npu aHanuae ¢ npuMeHeHneM npeakonoHOYHOro OKMCAEHUA TMamMu-
Ha

MpoBoaAT xpomartorpaduy4eckuii aHanu3 rpagyupoBOYHbIX PacTBOPOB U pacTBopa Npobbl, NOATOTOB-
NeHHbIX Mo 6.2.3.1, Npu 0AMHAKOBbLIX 00beMax MHXeKUMU. MK TMoXpomMa Ha XpomartorpaMmme pacreBopa
Npobbl MASHTUMDULUPYIOT NO COBNAAEHMIO €r0 BPEMEHU YAEPXMBAHWUS CO BPEMEHEM yAEepXXMBaHWUA Muka
TUOXPOMA Ha XpPOMaTorpaMme rpagyupoBOYHOrO pacTtBopa. B kavecTBe anbTepHATUBBLI MUK TMOXPOMA Ha
XpoMaTtorpaMMme pacteopa npodbl UAEHTUDULMPYIOT NYTEM €€ CONOCTaBMEHUs C XpOMaTorpamMmmoi pacTBo-
pa npobbl ¢ A06aBNEHMEM aHANMTUYECKOro CTaHaapTa.

Hwke npuBedeHbl ycnoBus xpomartorpadmyeckoro aHanusa, rapaHTupoBaHHO obecnevunBatome
YA 0BNETBOPUTENBHOE KAYECTBO XPOMaTOrpadduyeckoro pasgeneHmsa n KoNM4ecTBeHHOro onpeaeneHns (Cm.
pucyHok B.1 npunoxeHua B). AnbTepHaTUBHbIE YCNOBUA NPUBEAEHbI B MPUNOXEHUU A.

AHanuTnyeckas KOnoHka ANuHON 250 MM, BHYTPEHHUM AMaMEeTPOM 4 MM, 3anofiHeHHas cop6eHT0M
ANaMeTPOM YacTul 5 MKM.

CoctaB noasmxHon asbl: cMeCcb MeTaHona (cMm. 4.2.1) ¢ auetatHbiM OydepHbIM pacTBOPOM (CM.
4222).

CKOpoCTb NpoToKa nogsuxHon ¢assl — 0,7 CM /MUH.

ObbeM uHxekuun — 20 MM,

Ycnoeus ornoopuMeT pUMECKOro AETEKTMPOBAHUSA: ANUHA BOJHbI BO30yXaeHua 366 HM, ANUHA BOMNHbI
3MUCCUKN 435 HM.

6.2.3.3 [MocnekonoHOYHOEe OKUCNEHWUE TUaMUHA

Mpn NOCNEKONTOHOYHOM OKWUCIIEHMM TMamMuHa C oOpas3oBaHMEM TUOXPOMA B KA4YeCTBE AEepuBaTM3U-
PYIOLLEro peareHTa UCnonb3yT pacteop rekcaunaHodeppata (lll) kanua (cM. 4.2.14), koTopbiin 406aBNSAOT
B 331'|roaT NOCPeaCTBOM COEAUHUTENBHOMO ANEMEHTA ANA TPEX KanuNIApoB nNpyu CKOPOCTU nogaym okono 0,3
CM™/MUH.

MpumedaHne — OfHUM M3 haKTOPOB, BIMUSIOLLMX Ha MOCIIEKONOHOYHYIO peakLuto, SBMsieTcA KOHLeHTpa-
LMsi rMgpoKcuaa HaTpusl B peakLUMOHHOW cMech. YpesMepHO BHICOKYIO WM Ype3MepHO HU3KYH KOHLIeHTpaLuio rugpo-
Kcuaa HaTpus B 4epuBaTUSUPYIOLLEM peareHTe KOMMEHCUPYIOT COOTBETCTBEHHO YMEHBLLUEHWEM UMW YBEINTMYEHUEM CKO-
poCT¥ ero nogavu.

6.2.3.4 VigenTudpukaymsa aHanuTa npu aHanuse ¢ npuMeHeHWem MOCHEKONOHOYHOro OKUCEHNUs Tua-
MUHa

MpoBoaAT xpomaTorpaduyeckuin aHanus rpagaynpoBOYHbIX pacTBOpoB (CM. 4.5.1) n pacteopa npobbl
(cm. 6.2.2) npu 0AUMHAKOBbIX 00beMax UHXeKUUK. MUK TMOXpOMa Ha XpomaTorpaMme pacteopa npobbl aeH-
TUPULMPYIOT NO COBNAAEHMIO €0 BPEMEHU YAEPXKMBAHMA CO BPEMEHEM YAEMKUBAHUA MMKA TUOXPOMA Ha
XpoMaTorpaMMe rpagyupoBOYHOIO pacteopa. B kayecTBe anbTepHATMBLI MUK TUOXPOMA HA XpOMaTorpaMme
pactBopa npobbl MAEHTUMUUUPYIOT NyTEM €€ CONOCTAaBMEHUs ¢ XpOMaToOrpamMon pacrteopa npodbl ¢ Ao-
OaBneHUEM aHaNUTUYECKOTO CTaHaapTa.

* Hanpumep, Lichrospher® RP Select B, npurogHelii anga uenen npMMeHeHWs HacTosilero cTaHfapTa. [daHHas
nHopMauusa npusefeHa AnsA ygobcTBa NPUMEHeHWSA HacTOSALWEro cTaHjapTta, He sBnsAeTcs peknaMHON NoAAepXKKOn
MIC gaHHOro M3genus v He UCKNIOYaeT BO3MOXHOCTb UCMOMNBb30BaHWSA APYriX U3genuid ¢ aHanornyHelMu CBORCTBaMM.
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Hwke npuBedeHbl ycnoBusi xpomMatorpadmyeckoro aHanmsa, rapaHTupoBaHHO obecneyuBatoLimue
YAOBNETBOPUTENBHOE KAYECTBO XPOMAaTorpaduyeckoro pasfeneHuss U KONMMYECTBEHHOro OnpeaerneHus.
AnbTepHaTUBHbIE YCNOBUA NPUBEAEHLI HA pUCYHKe B.2 n B NnpunoxeHun A.

AHanuTuyeckas KonoHka agnuHon 250 MM, BHyTPEHHUM AnameTpom 4,6 MM, 3arnonHEHHAA COPBEHTOM
ONaMETPOM YacTul 5 MKM.

CoctaB noaewkHoW asbl: cMeCb MeTaHona (cm. 4.2.1) ¢ docchaTtHbiM OydhepHbIM PACTBOPOM (CM.
4.2.19), cogepxawmm 1 r/am> xnopuga tetpastunaMmMmmonmns (cm. 4.2.20) n 5 MMOSb/aM® renTaHcynbgoHa-
Ta HaTpua (cM. 4.2.21) B 006bEMHOM COOTHOLLEHUU 35:65.

CKOpOCTb NPOTOKA NOABMXHON dhasbl — 1 CM°/MUH.

ObbeM uHxekuun — 20 MM,

PeareHT Ana noCnNeKkoNoOHOYHOW AepuBaTm3auun — LLENOYHON pacTBOp rekcaumaHodgeppara (Ill) ka-
nma (cm. 4.2.14).

CkopocTb nogauun gepusaTtusunpytowero peareHta — 0,3 CM°/MUH.

Ycnoeus ornoopuMeT pUMECKOro AETEKTMPOBAHUSA: ANUHA BOJHbI BO30yaeHusa 368 HM, ANUHA BOMHbI
amuccumn 440 HM.

*

MpumeyvyaHue — T[lpu aHanuse Npob HEKOTOPLIX BUAOB MPOAYKTOB, HANpUMep, CbipOi CBUHUHBI, Ha Xpo-
MaTorpaMme MOXeT MPUCYTCTBOBAaTL AONOMHUTENLHBIA MUK 1—oKCUTUaMUHa unu 2(1-okematun)tnamuna [9], [10].

6.3 KonnuyectBeHHOe onpeaeneHue

KonuuyecTBeHHOE onpeaeneHne NnpoBOAAT NO METOAY BHELLHEro ctaHgapTta. MNpu atom nubo rpagyu-
POBKY OCYLLECTBMSAIOT NO rPagyupoBOYHOMY PacTBOPY, HA XPOMAaTOrpaMMe KOTOPOro nnowaab Unn BeicoTa
nuka aHanuta Hambonee 6NU3KM K TaKOBbIM Ha XpoMaTorpamme pactBopa npobbl, MMGO UCNONb3YIOT rpa-
AYyUpoBOYHbIN rpaduk. B nocnegHem cnydae NnpoBepPSAOT IMHEWHOCTL rPagyupoBOYHON 3aBUCUMOCTN.

7 ObpaboTka pe3ynbTaToB

Pesynbtat onpegeneHus pacCUUTbIBalOT C UCMONb30BAHUEM TPagyupOBOYHOro rpadouka, nubo ¢ npu-
MEHEHMEM COOTBETCTBYIOLLEN NPOrpamMmbl pacyeTa cuctembl 06paboTKM AaHHbIX, NMMOO UCNOML3YIOT NpUBe-
OEHHbIN HUXXE YNPOLLUEHHbIN Cnocob pacyeTa.

CopaepxaHue ButammuHa B, B npobe B pacuete Ha ruapoxnopug TuamuHxnopuaa w, mr/100 r, paccum-
TbIBAKOT MO hopmyne

w_ AP Ve 100

—, @
Agmg 1000

lae A — nnowagb unv BeICOTa NMKa TMOXPOMA Ha XpoMaTtorpamMme pacteopa npoodbl, BoIPaXKEHHAs B
eMHULAaX NIoWwaamn Unm BbICOThI;

Ag — Nnowagb UM BbICOTA MMKA TUOXPOMA HA XpOMAaTorpaMMe rpagympoBOYHOrO pacTBopa, Bbipa-
>KEHHAd B €4MHULAX MOLWAAN UK BbICOTI;

V., — 06beM NPUTOTOBMNEHHOIO SKCTpakTa U3 npobbl no 6.2.2, oM°;

P — mMaccoBas KOHLUEHTpauusa rugpoxnopuga TuamuHxnopuga B rpagympoBOYHOM pacTBope (CM.
4.5.1), MKF/CMS;

ms — Macca npobbl Ang aHanu3a, r;

100 — KO3 (PUUMEHT NepecyeTa pe3ynbTarta Kak cogepxxaHust aHanuta B 100 r npobbl;

1000 — koadhdhuuymeHT nepecyeta pesynstaTta u3 Mkr/100 rs mr/100 T;

Mpn HEODXOAMMOCTM NpeACTaBneHus pesynbTara onpejeneHnsa B Buae cogepxkadHusa B npobe Buta-
MuHa B4 B pacdeTe Ha Tnamuuxnopug (C,,H4;CIN,OS) 3HaueHune, nonydyeHHoe no copmyne (2), yMHOXAIOT
Ha kKoadhduumeHT 0,892,

* Hanpumep, Supelco® LC-18-DB, npurogHbii AN Uenei NpUMeHeHUsA HacToswero ctaHgapTa. JaHHasa nHgop-
Mauus npuBejeHa Ans ygobcTBa MpUMEHEHWS HACTOSLero cTaHjapTa, He sBrnseTcs peknamHoi noagaepxkon MIC
LaHHOro U3gesnimsa 1 He UCKIIoYaeT BO3MOXHOCTb UCMONb30BaHWUA ApYriX U3genuidi ¢ aHanornyHelMy CBONCTBaMM.
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8 MNpeun3noHHOCTb

8.1 O6wuKe nonoxeHus

3HavyeHNUs xapakTepuCTUK NPEUU3MOHHOCTU yCTaHOBMEHbl B 1996 r. ANS NWEHUYHOW HENPOCEAHHON
Mykn (CRM 121), cyxoro monoka (CRM 421), osowHou cmecn (CRM 485) u CBMHOM nevyeHn cybnumauuoH-
How cywikn (CRM 487) B pesynbTare mexnabopaTopHbIX UCMbITAHUIA, OpraHM3oBaHHbIX EBponelickoin Ko-
Muccueln B pamkax «lporpaMmmbl CTaHAAPTHBLIX U3MEPEHUI U UCNbITaHUY . CTaTUCTUYECKME AaHHble, NOny-
YEHHbIE B pe3ynbTate MexxnabopaTopHbIX UCMbITAHUIA, MPUBEAEHBI B NPUNOXeHun C.

8.2 NoBTOpPAEMOCTb

ABCOMIOTHOE pacxoXaeHue Mexay pesynbratamu ABYX HE3aBUCUMbIX €AWHUYHbIX UCMbITAHWIA, NONy-
YEHHbIMW OAHMM METOAO0M Ha WAEHTUYHOM OOBEKTE UCMbITAHWUI B OAHON naboparopumu OgHUM OMeEpPaTopoMm
C UCMONb30BaHMEM OAHOro0 000pyAOBaHUA B TEYEHUE KOPOTKOTO MPOMEXKYTKA BPEMEHU, HE AOIMKHO NMpPEBbI-
waTtb Npeaen noBTopsiEMOCTU r Bonee Yem B 5 % Crny4aes.

3HaueHus1 npegena NnoBTOPSAEMOCTM B pACHETE HA MTMAPOXNIOPUA TMAMUHXITOPUAA PAaBHbI:

- AN NWEHWYHON HENPOCEAHHOW Mykn X = 0,452 mr/100 T, r= 0,043 mr/100 r;

- ang cyxoro monoka x = 0,645 mr/100r, r=0,071 mr/100 ;

- 4ns oBowwHou cmecn x = 0,295 mr/100 r, r= 0,039 mr/100 T;

- Ans cBuHOM ne4veHn x = 0,807 mr/100r, r=0,088 mr/100 .

8.3 Bocnpou3sBoaMmMocTb

ABCOMIOTHOE pacxoXaeHne Mexay pe3ynbTartaMmn AByX eAWHUYHBLIX UCTIbITAHWIA, NOMYYE€HHbIMU OAHUM
METOAOM Ha MAEHTUYHOM O0OBEKTE UCMbITAHMIA B pasHbix naboparopusax pasHbiMKU oneparopamMu C UCMONb-
30BaHUEM pa3HOro 060pyaOBaHMSA HE AOMKHO NPEBbILIATL NPeaen BOCNPOM3BOAUMOCTU R 6onee YeMm B 5 %
cny4aes.

3HaueHus1 npeagena BOCNPOM3BOAUMOCTM NOBTOPSAEMOCTM B pacdeTe Ha rmapoxnopua TmammHxnopuaa
PaBHbI:

- AN NWEHWYHON HenpocesHHOW Mykn X = 0,452 mr/100r, R = 0,190 mr/100 ;

- ang cyxoro monoka x = 0,645mr/100 1, R =0,243 mr/100;

- Ans oBowwHou cmecn x = 0,295 mr/100r, R=0,178 mr/100 T;

- Ans cBuHoW ne4venn x = 0,807 mr/100r, R =0,623 mr/100 r.

9 lNMpoTokKon pe3ynbLTaTtoB UCMNbITAHUN

MpoTOKON PEe3ynbTaToB UCMbLITAHUI JOMKEH CoAepXaTb KAaK MUHUMYM CReayoLue CBeAeHuns:

a) BCO MHdopMaLMIo, HeoBxoaMMyo Ana naeHTudukaumm npoosi;

b) ykazaHue ncnonb3oBaHHOro MeTO4a aHanu3a co CCbINKOM Ha HACTOALMI CTaHaapT;

€) Aaty u cnocob otbopa Npobbl (ECNN U3BECTEH);

d) dhamunuio n NoANMCL NUUa, OTBETCTBEHHOIO 3a NPOBEAEHNE aHanuM3a;

€) Aaty noctynneHua npobbl B nabopartopuio;

f) pesynbTaTbl UCNBLITAHWUI C YKA3aHMEM €AUHUL, NU3MEPEHUNS;

g) BCE HI0AHChbI, Habno4aBLLMECH NPY NPOBEAEHWUM aHANU3a;

h) Bce onepaumu, HE OrOBOPEHHbIE B METOAMKE UMM paccMaTpuBaEMble Kak Heobs3aTenbHble, KOTO-
pble MO NOBMAMATL HA Pe3ynbTaT UCMbITAHUA.
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AnbTepHaTUBHbIe YCNOBUA XpomaTorpadrMyeckoro aHanmsa

B Ttabnuue A.1 npuBefeHbl yCNoBUs XpoMmaTorpaduyeckoro aHanuaa, rapaHTupoBaHHo obecreunBatoLie yaoB-
NeTBOPUTENBHOE Ka4ecTBO XpoMaTorpaduieckoro pasfeneHust  KoNMYeCTBEHHOTO aHanusa.

Tabnwuya A1 — AnbTepHaTUBHEIE YCIOBUS XpomaTorpaduyeckoro aHanusa’
Mapka n pasmep Pasmepbl CocTaB noaBwxHON dasbl CkopocTb MapameTpbl Cnocob
yacTuy copbeHTa KOFIOHKM, (obbemHoe cooTHoLLEHNE nogauv hroopumeTpude- | Aepua-
KOMOHKK ana BOXX MM KOMIMOHEHTOB) NnoABWX- cKoro T3auum
(,D,J'II/IHa X HoM AETEeKTUpOoBaHNA TUaMmun-
BHYTpEH- hasbl, (&4rMMHBI BOMH Ha
HUK ana- M /MUH BO30YxXaeHus/
MeTp) 3MMCCUN)
Radial silica®, 10 Cwmech aTaHona ¢ docdaTHbIM
MKM 250x 4,6 | BydepHEIM pacTBOPOM (pH 7.4, 3,0 365/435 1%
c(KH2PO4) = 0,1 Morb/am®) (50:50)
Supelco® LC-18 CmMecb MeTaHona ¢ dpocdaTHbIM
DB, 5 MkM OydhepHEIM pacTBOpPOM (pH 3,5,
250x 4,6 | (KH2PO:) = 5 umons/nu), conep- 10 368/420 1
XawmMm 1 r/gm” xnopuga TeTpaxeTM—
NaMMOHMs U 5 MMorb/AM renTaH-
cynbgoHaTa HaTpu4, (35:65)
Lichro-spher® RP CmMecb MeTaHona ¢ pacTBOpOM
18, 5 Mkm rekcaHcynboHaTa HaTpus
250x 4,6 [e(CsH13NaOzS-H0O) = 1 MMonb/ AM®, 15 375/435 L
pH = 3,0] (70:30)
Eurospher® 100 CmMechb pacTBopa ogHo3aMelLleH-
C18, 5 MkM Horo gocdpaTa HaTpua [c(NaHPO,) =
250x 4,6 | 10 MMonb/gM™] € pacTBOPOM NEPXII0- 1,0 375/435 1
pata Hanvm [¢(NaCIlO4) = 0,15
mone/gm™] (50:50)
Lichro-spher® RP CMecb MeTaHoNa ¢ aueTaTHbIM
Select B, 5 Mkm OydepHeIM pacTtBopoM (pH = 4,0,
250x 4,6 ¢(CHsCOONa) = 50 MMonmeé) 0,7 366/435 2
(40:60)
H-Bonda-pak® ra- CmMecb MeTaHona ¢ aueTaTHbIM
dial C18, 5 MkM OydepHEIM pacTBopoM (pH = 4,5, b)
250x 4,6 ¢(CHsCOONa) = 0,5 Mons/am’) 0,8 366/435 2
(40:60)
Spherisorb® CmMecb MeTaHona ¢ dpocdaTHbIM
ODS2, 5 MkM 250 x 4,6 | BydepHEIM pacTBOPOM (pH 4,0, 1,0 375/435 2
c(KH2PO4) = 0,1 Morb/am®) (70:30)

’ MpuBeaeHHble B Tabnuue Mapku copbeHTOB — MNpUMepbl M3LENWA, NPUroAHbIX ANS Ueneid NpUMeHeHWs Ha-
cTodulero ctaHgapTa. JaHHas nHdopmauma npueefeHa Ang yaobcTBa NpUMEHEHUST HACTOSALLEro cTaHgapTa, He aBng-
eTcAa peknamHoin noagepx ko MIC gaHHBIX U34ENUA U He UCKNOYaeT BO3MOXHOCTb UCNOMNL30BaHUA APYrUxX uagenuii ¢
aHamnornyHbIMM CBOWCTBaMMU
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OkoHyYaHue mabnuupi A.1

NHAPS2, 5 MKkm

nom (95:5)

Mapka n pasmep Pasmepbl CocTaB noaBWxHOWN asbl CkopocTb MapameTpbl Cnocob
YyacTuy copbeHTa KOFIOHKM, (obbemMHoe cooTHoLLEHNE nogavu hroopumeTpude- | Aepua-
KOMOHKK ang BOXX MM KOMTMOHEHTOB) noABUX- cKoro T3auum
(,D,J'II/IHa X HOM AETEKTUpPOBaHNA THaMmun-
BHYTpEH- hasbl, (&4rMMHBI BOMH Ha
HUIM ana- CM/MUH BO30YxaeHUs/
MeTp) 3MMCCUN)
Supelco® LC-18 CmMecb MeTaHona ¢ dpocdaTHbIM
DB, 5 MM OydepHEIM pacTBOpPOM (p?I’-| =3,5,
250 x 4,6 | SUKH2POy) = S Mmons/am’), conep- 1,0 368/420 1
XawmMm 1 r/gM” xnopuga TeTpaxaTtu-
NamMMoHus U 5 MMonb/AM® renTah-
cynbgoHaTa HaTpu4, (35:65)
Lichrospher® RP CmMechb pacTBopa ogHo3aMelLleH-
18, 5 Mkm 250 x 4,6 Horo qaocqaaTg kanus [c(KH2PO4) = 15 368/440 5
10 mMmone/gm™] ¢ gumeTundopmamm-
Jom (80:20)
Hamilton® PRP-1, CmMmecb MeTaHona ¢ Bogoit (40:60)
5 MKm 150 x 4,6 | c poGaBneHMeM yKCYyCHOWM KUCMOTbI 1,0 366/435 2
JopH=4,5
Hamilton® PRP-1, CmMecb MeTaHona ¢ Bogoi (35:65)
5 MkM 150 x 4,1 c /:l,O6aBJ'IUEHVIeMUpaCTBOpa_aMMI/IaKa 10 366/435 5
maccosoi gonen w(NHz) =25 % go
pH=9
Hypersil 250 x 4,6 CMechb guxnopmMeTaHa ¢ MeTaHo- 10 365/440 5

¥ 1 — nocreKonoHoYHas fepuBaTu3aLns.
®) 2 — npeaKoNoHoYHas AepuBaTU3aLMS

10
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MpunoxeHve B
(cnpaBo4Hoe)

TNUYHblE XpOMaTorpaMmbl

B.1 Mpumep xpomaTorpaMMbl rpafyvpoBOYHOTO pacTBopa TWamuHa C MCMo/b30BaHWEM MNPEAKONIOHOYHON aepu-
BaTM3auuM ¢ noslydeHMem TMOXpoMa npuBefeHa Ha pucyHke B.1.

AHanUTN4Yecknii curdasl, mB

PucyHok B.1 — lMprmep xpomaTorpammbl rpajlyipoBOYHOrO pacTBopa TMaMuHa C UCMO0/Ib30BaHUEM
NPeaKoNIOHOYHONM AeprBaTU3aLMM C NOJTYYEHNEM TOXpOMaA

Ycnosusa XpOMaTOFpa(*)VILIeCKOFO aHanmsa:

KonoHka gnuHoii 250 MM, BHYTpeHHUM gnameTpom 4,0 MM, 3anosiHeHHas copbeHtom Lichrospher® RP Select B
AvaMeTpoM YacTul, 5 MKM.

Lichrospher® RP Select B — npumep u3genvsi, NpurogHoro AN uenein npMMeHeHWs HacTosiero craHgapra.
JaHHaa uvHopmauus npusefeHa 418 yaobCcTBa NPYMEHEHWS HACTOSALLero craHfapTa, He SABASeTCs peklaMHON noj-
aepxkoit MIC gaHHOro u3genus U He UCKIYaeT BO3MOXHOCTb WCNONb30BaHWUA APYrMX U3[ENMA C aHaNorMyHbIMU
cBoMcTBaMMm.

CocTtaB noaswkHoW pasbl — cMmecb MeTaHona (cm. 4.2.1) c ayeTaTHbIM 6ydepHbiM pactBopom (pH = 4,0) no
4.2.22 B 06bEMHOM COOTHOLIEHMN 40 : 60.

CKopoCTb NpOTOKa NoABMKHON hasbl — 0,7 CMIMUH.

O6bem nHxekynum — 20 Mm3.

Ycnosus getekTupoBaHus — unamepeHue IloopecUeHL M nNpu AfIMHEe BOJIHbI BO36OYXaeHUs 366 HM, AnuMHe BON-
Hbl amuccun 435 Hw.

B.2 MNpumepbl XxpomaTorpamMmm 3KCTpakToB Npob6 canata (a), BapeHoro puca (b) u BapeHoi CBMHUHLI (C) ¢ Ao6GaB-
NleHneM rpagyvpoBOYHOIO pacTBopa TMamuHa C NpUMEHeHWeM MNOC/EKONIOHOYHOM AepuBaTu3auun nNpuBefeHbl Ha pu-
CyHke B.2.

1
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AHanutuyeckuiicurHan, vB

PucyHok B.2 — Mprmepbl xpomaTtorpamm 3KCTpakToB nNpob canata (a), BapeHoro puca (b) 1 BapeHoii
CBMHUHbI (C) C AO6aBNEeHMEM rPafyMpoOBOYHOIO pacTBopa TMaMuHa € NPYMEHeHWeM NOC/IEKONIOHOUHOM
AepviBaTnsaumu

YcnoBusa xpomartorpauyeckoro aHanmsa:
KonoHka gnvHoi 250 MM, BHYTPEHHMM AnamMeTpom 4,6 MM, 3anofiHeHHas copbeHTom Purospher® RP C18* gna-
METPOM 4YacTul 5 MKM.

Purospher® RP C18 — npumep usgenus, NnpurogHoro ANsa uenei NnpuMeHeHus Hactoswero craHgaprta. JaHHas
MHhopmaLma npuBedeHa Ana yAao6CcTBa NPUMEHEHMA HAaCTOsLWero craHjapTa, He ABASETCA peknaMHON noaaepXkoi
MIC faHHOro n3genus 1 He UCKNYaeT BO3MOXHOCTb MCMO/Ib30BaHUSA APYIUX U34enuii ¢ aHa/lorMyHbiM1 CBOCTBaMW.
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CocTtaB nofABMXHOW ha3bl — cMmeck MeTaHona (cM. 4.2.1) ¢ docdaTHeiM OydepHelM pacTBopoM (pH = 4,5,
¢(NH4H2PO4) = 10 MMonb/am®, MaccoBas KOHLeHTpauua xrnopuga TeTpaatunaMMonus (cm. 4.2.20) 1 M, KOHLIeHTpa-
umna rentaHcynbgoHata Hatpua (cMm. 4.2.21) 5 MMOJ‘Ib/AMS) B 06BEMHOM cooTHoLeHumn 35 : 70.

CKkopocTb npoToka noABWXHoW dasbl — 1,5 CM /MUH.

Ob6beM uHxeKkumn — 3 MM,

PeareHT Ans nocnekonoHOYHOW AepuBaTusauuym — LWENOYHON pacTBop rekcaumaHodeppata (1) kanua (cm.
4.2.14).

CkopocTb Nnofayun gepusaTusmnpytowlero peareHta — 0,3 CM>/MUH.

YcnoBusa AeTeKTUPOBaHWA — U3MepeHue drioopecLeHLUn Npy AnuHe BONHel Bo3byxgeHna 365 HM, gnvHe Bon-
Hbl aMuccnin 435 Hm.

13
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MpunoxeHue C
(cnpaBouHoe)

JaHHble no npeun3noHHOCTN MeTOANKUN

HaHHble, NpuBegeHHble B Tabnuuye C.1, nonyyeHsl B peaynbraTe MexnabopaTopHbIX UCTBITaHWA, NPOBEAEHHLIX B
COOTBETCTBUU C AUpeKTUBOIA EBpocotoda no atrectauyum obpasyos cpaBHeHnsa (EU SMT Certification Study) [11]. Mex-
nabopaTopHble UcMbITaHUA Bbinn opraHu3oBaHel MHCTUTYTOM WccrefoBaHWin NuLeBbIX NpogykTos B Hopeuye, Coeau-
HeHHoe KoponeBcTBo, no 3agaHuto Bropo sTanoHoB EBponelickoro coobuwectsa. [aHHble, NpuBefeHHble B Tabnuuax
C.2 n C.3 nony4eHbl B pe3ynbTate MexnabopaTopHbIX UCMbITaHWIA, NpoBefeHHbIX Bo $paHuum [5].

Tabnwuya C1 — [daHHble N0 NpeUM3MOHHOCTU METOAMKU ANA HEMPOCESHHOW MYKM, CyXOro MOrioKa, OBOLLHOW
CMECU N CBUHOW NeYeHu
Mpoba CRM 121 CRM 421 CRM 485 CRM 487
Myka Cyxoe Moroko OBoLHas cmecb MNeyeHb cBUHas
AeHn4YHada J'II/IOdI)I/IJ'II/I3I/IpO-
HenpoceAHHaA BaHHaA

oA npoBeAeHUA UCMbITaHUIA 1996 1996 1996 1996
Konuyecteo nabopatopuid-y4acTHUKOB 13 14 12 15
KonnyecTtso npob 2 2 2 2
KonunuyectBo nabopaTopuii, ocTaBLLUXCA

nocrne UckroveHns BLIGpocos 13 14 12 15
KonuyecTtBo BeIBpocoB (nabopaTopuid) 0 0 0 0
KonuyecTBo NPUHATLIX pe3ynLTaToB 65 70 58 72
CpefHee 3HaueHUe X , MI/KT 0,452 0,645 0,295 0,807
CraHgapTHoe oTKnoHeHue, Mr/100 r 0,054 0,086 0,039 0,182
CraHpapTHOE OTKIOHEHUE NOBTOPAEMO-

cTn s, Mr/100 1 0,015 0,025 0,012 0,031
OTHoCUTENbHOE CTaHJapTHOE OTKITOHe-

HuWe noBTopsemocTun, % 3,2 3,8 472 3,9
Mpegen nosTopsemMocTu r (r = 2,83s,),

mr/100 r 0,043 0,071 0,039 0,088
CraHpapTHOE OTKINOHEHUE BOCNPON3BO-

anmocTn sg, mr/100 0,053 0,085 0,063 0,182
OTHoCUTENbHOE CTaHJapTHOE OTKITOHe-

Huwe BocnpoussogumoctTn RSD;,, % 11,8 13,2 13,3 22,6
Mpegen Bocnpoussogumoctu R (R =

2,83sg), Mr/100 1 0,190 0,243 0,178 0,623
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Tabnwuya C.2 — [aHHble N0 NPEUU3NOHHOCTM METOLUKN ANA: NPOAYKTa ANSA NUTaHMA OOMbHBIX B cTalMoHapax,
npofykra ANs AETCKOro NMTaHUd, CyXoro Mosioka, NpogykTa ObICTPOro NpuroToBIEHWS, coaepX)allero pyKTsl U 4podoKn
Mpoba MpoaykT MpoaykT Cyxoe MpoaykT BeicTporo Opoxokn
AnA NUuTaHna AnA AeTCKo- MOJIOKO NpUroToBIEeHNA,
BornbHbIX ro nUTaHus coAepxaLlmi
B CTaunoHapax d:)pyKTbI

["of npoBeaeHWA UcnblTaHWI 1995 1995 1995 1995 1995

KonuyectBo nabopaTopuii-

Yy4acTHUKOB 10 10 10 10 10
Konuyectso npob 1 1 1 1 1
Konuyectso nabopaTopuii,

OCTaBLUUXCS NOCNEe UCKTIYEHUA

BbIGpocoB 8 10 10 10 10
KonuyecTtBo BbIGpocoB (nabopa-

TOpUiA) 2 0 0 0 0
KonnyecTBo NPUHATLIX pesyrnbTa-

TOB 16 20 20 20 20
CpefaHee 3HaveHWe X , Mr/Kr 0,11 0,2 0,56 1,04 1,31
CTaHfapTHOE OTKITOHEHWe NoBTO-

paemocTu s, Mr/100 r 0,01 0,02 0,04 0,07 0,12
OTHoCcUTeNLHOE CTaHgapTHoe

OTKINOHeHWe nosTopsiemocTn, % 7 8 7 7 9
[Mpeaen noBTOpPAEMOCTH

(r=2,83s,), Mr/100 1 0,02 0,05 0,1 0,2 0,34
CTaHgapTHOe OTKIOHEeHue

BOCNPOM3BOAUMOCTH Sg, Mr/100 r 0,04 0,04 0,08 0,19 0,17
OTHOCUTeNLHOE CTaHgapTHoOe OT-

KnoHeHue Bocnpoussogumoctn RSD;,

% 32 21 16 19 13
Mpeaen BocnpouasogmMocti R

(R=2,83sg), Mr/100 T 01 0,12 0,25 0,55 0,48

Tabnwuya C.3 — [aHHble N0 NPEUU3NOHHOCTU METOAMKUN ANA 3epHa, LUOKOMaAHOoro NMopoLlka U CMecH NMULLEBbLIX

nobaBok

Mpoba 3epHo 3epHo LLlokonaaHbii Cmechb nuLLeBbIX
NOPOLLOK ,D,OGaBOK
["of npoBeaeHWA UcnblTaHWI 1995 1995 1995 1995
KonuyectBo nabopaTopuit-y4acTHUKOB 10 10 10 10
Konuyectso npob 1 1 1 1
Konuyectso nabopaTopuii, ocTaBLUMXCA
nocre UcKtoveHns BeIGpocoB 9 9 9 9
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OkoHyYyaHue mabnuupi C 2.

Mpoba 3epHo 3epHo LLlokonaaHsbii Cmechb nuLLeBbIX
NOPOLLOK ,D,OGaBOK

KonuyecTtBo BEIBpocoB (nabopaTopuid) 1 1 1 1
KonuyecTBo NPUHATLIX pe3ynLTaToB 18 18 18 18
CpefHee 3HaueHUe X , MI/KT 1,42 2,95 1,55 486
CraHpapTHOE OTKIOHEHUE NOBTOPAEMO-

cTn s, Mr/100r 0,06 0,18 0,13 39
OTHoCcUTeNbHOE CTaHJapTHOE OTKITOHe-

HuWe noBTopsemocTun, % 4 6 8 8
Mpegen nosTopsemMocTu r (r = 2,83s,),

mr/100 r 0,16 0,49 0,36 111
CraHpapTHOE OTKINOHEHUE BOCNPON3BO-

anmocTn sg, mr/100 0,27 0,41 0,28 75
OTHocUTeNbHOE CTaHJapTHOE OTKITOHe-

Hwe BocnpoussogumoctTn RSD;, % 19 14 19 15
Mpegen Bocnpoussogumoctu R (R =

2,83sg), Mr/100 1 0,75 1,16 0,8 212
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CBeneHuns 0 COOTBETCTBUMN MEeXrocygapCrBeHHbIX CTaHOaApPTOB
CCbINMOYHbLIM MeXAyHapO4dHbLIM CTaHAapPTaM

Tabnwuya OAA1

ObosHaueHVe 1 HaUMeHOBaHMe MeXAyHa-
poAHOro cTaHgapTa

CrteneHb
COOTBETCTBUSA

0O6o3HaueHe N HanmeHoBaH1e
MEXTOCYAapCTBEHHOrO CTaHapTa

ISO 3696:1987 Boaa pna nabopa-
TOPHOro aHanusa. TexHudeckue Tpebo-
BaHUSA U MeToAbl UCTIbITaHWUiA

" CoOTBETCTBYIOLLMIA MEXIOCY1apCTBEHHBIN CTaHAaPT OTCyTCTBYET. [lo ero NPUHATUAA pekoMeHayeTCcs UCNomnb-
30BaThb NepeBof Ha PYCCKUN A3bIK JaHHOrO MeXAyHapofHoro cTaHjapTa. MNepeBos AaHHOro MeXAyHapoLHOro CTaH-
AapTa HaxoauTcsa B GefepantHoM MHPOPMALIMOHHOM (DOHAE TEXHUYECKUX PErNaMeHTOB W CTaH4apToB.
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