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MpeaucnoBue

Llenn, ocHOBHbIE NpUHLUMNBLI U 0BLMe npaBuna NnpoBeaeHus paboT N0 MEXTOCYAapCTBEHHONW CTaHaap-
Tusaumm yctaHoenersl MOCT 1.0 «MexrocygapctseHHas cuctema craHgaptusaumm. OCHOBHbIE MOMOXEHUS»
n NOCT 1.2 «MexrocyaapcrteeHHas cuctema craHgaptusauuun. CtaHaapTel MEXrocyaapCcTBEHHbIE, Npasuna
U pekoMEeHAauun No MEXToCyAapCTBEHHO cTangapTusauuu. Mpasuna paspaboTku, NPUHATUSA, OBHOBREHUSA
U OTMEHbI»

CBepgeHus o ctaHpapTe

1 MNMOAIOTOBIEH ®efepanbHbIM rOCYAapCTBEHHbLIM YHUTAPHBIM Npeanpuatnem « POCCMIRCKUIA Hay4HO-
TEXHUYECKMI LEeHTP nHdopmayuu no ctaHgaptTusauyum, METpPonorun U oueHke coorsetctenay (Pryfr « CTAH-
OAPTUH®OPM»), MexrocyaapCTBEHHbIM TEXHUYECKMM KOMUTETOM Nno ctaHaaptusauum MTK 31 «HedtaHblie
TONNMBA U CMAa3oYHble MaTepuanbl» Ha OCHOBE COGCTBEHHOrO NMEepeBOAAa HA PYCCKUIN A3bIK AHMMOA3bIMHON
BEpCUW CTaHaapTa, yKkasaHHOro B NyHKTe 5

2 BHECEH ®egeparnbHbIM areHTCTBOM MO TEXHUYECKOMY PerynupoBaHuio U METPONOrUK

3 MPUHAT MexrocygapCTBEHHbIM COBETOM O CTaHAapTU3auumn, METPOSIOrMn u ceptudmkayumn (npo-
Tokon ot 30 okTabpsa 2019 r. Ne 123-[M)

3a npuHATHE Nporonocosanu:

KpaTKOE HauMeHoBaHWe CTpaHbl Kop CTpaHbl CoxpaneHHoe HanMeHoBaHue
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 HaLuWoHanbLHoro opraHa no ctaHaapTUsaLmmn
Benapycb BY [occrangapt Pecnybnukn Benapyce
KasaxctaH Kz loccrangapT Pecnybnukn KasaxctaH
Kupruaus KG KblprblactaHgapt
Poceus RU Poccranaapt
Y3bekucraH uz Yactangapt

4 Mpukaszom degepanbHOro areHTCTBa NO TEXHUYECKOMY PEryrnuMpoBaHUIO U METPONOrMK OT 22 HosAbps
2019 r. Ne 1238-cT MexrocyaapcTeBeHHbi ctaHaapt FOCT 34603—2019 BBeaeH B AeNCTBUE B KA4YE€CTBE Ha-
unoHansHoro crangapra Poccuiickon ®eagepauun ¢ 1 niona 2020 r.

5 Hacrosawmii cranaapt naeHtnyer cranaapty ASTM D6277—07 (2017) «CtaHaapTtHbIi MeTog onpe-
AeneHus 6eH30na B TONNMBE C UCKPOBLIM 3XXMFAHMEM C UCNONbL30BAHUEM CMEKTPOCKONUMN CpeaHero nHdgpa-
KpacHoro guanasoHay» («Standard test method for determination of benzene in spark-ignition engine fuels
using mid infrared spectroscopy», IDT).

Crtangaprt paspaboran nogkomutretom D02.04.0F «MeToabl abCcopOLUMOHHON CNEKTPOCKONUUY» KOMUTETA
D02 «HedTtenpoaykTbl 1 CMa304HbIE MaTEpPUanbly AMEPUKAHCKOro obLLecTBa No UCMbITAHUAM U Matepuanam
(ASTM).

HaumMmeHoBaHME HACTOALLErO CTaHAApTa N3MEHEHO OTHOCUTENbLHO HAMMEHOBAHUS YKAa3aHHOTO CTaHAap-
Ta ASTM ang npuseaenus B cootsetcraue ¢ FOCT 1.5 (noapasaen 3.6).

Mpu NpUMEHEHNN HACTOALLETO CTaHAapTa PEKOMEHAYETCA UCMONb30BaTh BMECTO CChINIOYHbIX CTaHAAp-
ToB ASTM COOTBETCTBYIOLUME UM MEXTOCYAAPCTBEHHbIE CTaHAAPTLI, CBEAEHUSI O KOTOPbLIX NPUBEAEHBI B [10-
NOSIHUTENLHOM NpuroxeHun JA

6 BBEJEH BIEPBbIE
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UHpopmauuss 0 esedeHuu e Oelicmsue (npekpawieHuu delicmeus) Hacmosawe2o cmaHdéapma u usme-
HeHull Kk HeMy Ha meppumopuu ykasaHHbiX ebiuwe eocydapecme nybnuKyemes e ykasamensax HayuoHarbHbIX
cmaxOapmos, usdasaemMbix 8 IMUX 20cydapcmeax, a makxe e cemu VlHmepHem Ha calimax coomeemecmay-
oWuX HaUUOHanbHbIX 0p2aHoe o cmaHd0apmusayuu.

B cniyyae nepecmompa, uaMeHeHus unud OMMeHb! Hacmosiuwieeo cmarnlapma coomeememeayiouwjas UH-
gopmayus 6ydem onybrniukosaHa Ha oguyuarbHOM UHMepHem-caiime MexezocydapcmeeHHoO20 coeema o
cmarfapmu3sayuu, Memporoauu u cepmuchuxkayuu 8 kamarnoze «MexaocydapcmeeHHble crmaHdapmb!»

© CranaaptuHgopm, ocopmnerue, 2019

B Poccuiickon deaepauum HaACTOALWMIA CTaHAAPT HEe MOXET ObiTb MONHOCTbLIO UNK
YaCTMYHO BOCNPOU3IBEAEH, TUPAXXUPOBAH U PacnpoCTpaHeH B KavecTBe 0ULUanbLHOro
n3ganua 6e3 paspeweHun degepanbHOro areHTCTBa NO TEXHUYECKOMY PEryrupoBaHUio
un MeTponormm
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M E XTFTOCY.APTCTBETHTHDbB H C TAHAODAPT

TOMANBA AN ABUIATENEN C UCKPOBbBIM 3AXXUFAHVEM

Onpepnenenune 6eH30na METOAOM CMEKTPOCKONUM
cpeaHero H@pakpacHoOro aAuanasoHa

Spark-ignition engine fuels. Determination of benzene by mid infrared spectroscopy method

Harta BBepaeHna — 2020— 07—01

1 O6nacTb NpUMEHeHus

1.1 Hacroswmit craHaapT yctaHaBnuMBaeT MeTog onpegeneHun 6eH3ona B Tonnueax AnsA AsBuratenen ¢
MCKPOBbLIM 3aXKMraHMEM B Auana3oHe koHueHTpauui ot 0,1 % 06. ao 5,0 % 06.

1.2 3Ha4veHus, ykazaHHble B eauHuLax cuctembl CU, cumtalor craHaapTHeiMu. [ipyrue eanHuusl usme-
peHUn HOCAT CNpaBOUYHbIN XapakTep.

1.3 B HacToslLEeM CTaHAapTe He NpeayCMOTPEHO PacCMOTpEHMe BCeX BONPOCcoB obecneveHusn 6esonac-
HOCTU, CBAI3aHHLIX C €ro npumeHeHueM. Monb3oBaTenb HACTOSILLErO0 CTaHAApTa HECET OTBETCTBEHHOCTb 3a
yCTaHOBNEHME COOTBETCTBYIOLLMX NPaBUI N0 TEXHUKE 6e30NacHOCTM U OXpaHe 340POBbSA, a Takke onpeaens-
€T LenecoobpasHoCTb NPUMEHEHMA 3aKOHOAATENbHbIX OrPaHUYEHUI Nepes ero UCMosIb30BaHUEM.

2 HopmatuBHbIe CCbISIKK

B HacTosemM cTaHaapTe MCNonb30BaHbl HOPMATUBHBIE CCLISIKM HA Cneaylowme ctaHaapTel [ans paru-
POBaHHbIX CCbINIOK MPUMEHSAOT TOMbKO YKa3aHHOE M3gaHue CCbINOYHOro ctaHaapTa, Ans HeaaTUPOBAHHbIX —
nocneaHee usgaHue (BKn4das Bce U3MEHEHUA K HeMmy)]:

2.1 Ctanpgaptbl ASTMY

ASTM D1298, Standard test method for density, relative density, or API gravity of crude petroleum and
liquid petroleum products by hydrometer method (CtangapTHein METOA ONpedeneHust NIOTHOCTU, OTHOCU-
TENbHOW NNOTHOCTU M NNOTHOCTKM B rpagycax APl apeometpuyeckum metogom)

ASTM D4052, Standard test method for density, relative density, and API gravity of liquids by digital
density meter (CTaHaapTHbI MeToa onpeaeneHusi NMOTHOCTU, OTHOCUTENbHOW NMOTHOCTM 1 NNOTHOCTM B rpa-
aycax APl xuakocten unmdposbIM NIIOTHOMEPOM)

ASTM D4057, Standard practice for manual sampling of petroleum and petroleum products (Ctangapt-
Hasi NpakTMUKa py4Horo otoopa npod HedTH M HEPTENPOAYKTOB)

ASTM D4177, Standard practice for automatic sampling of petroleum and petroleum products (Ctan-
JapTHasA NpakTUka aBTOMaTtn4eckoro otbopa npob HedhTn u HepTENPOAYKTOB)

ASTM D4307, Standard practice for preparation of liquid blends for use as analytical standards (Ctah-
JapTHas NpakTuka NPUroToBNEHUS XUAKUX CMECEN ANA UCTONb30BaHNS B KAYE€CTBE aHANUTMYECKUX CTaHaap-
TOB)

1) YTOUHUTL CCBINKM Ha cTaHaapTel ASTM MoxHO Ha caitTe ASTM www.astm.org unu B cnyx6e nNoasepx K1 KineH-
ToB ASTM no agpecy anekTpoHHOI noyThl service@astm.org. UHdopmauunio o Tome exerogHoro c6opHuka cTaHgapToB
(Annual Book of ASTM Standards) cneayet cMOTpeTb Ha CTpaHuLe CBOAHOM UHopMaLmn o cTaHfapTe Ha cainTe ASTM.

UspaHue ochuumanbHoe
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ASTM D5769, Standard test method for determination of benzene, toluene, and total aromatics in
finished gasolines by gas chromatography/mass spectrometry (CtaHaaptHbIi MeTog onpeaeneHus 6eHsona,
Tonyona u obLLero cogepXxaHusi apoMaTM4eckmx COEAUHEHNI B TOBapHbIX BEH3MHaxX razoBon xpomarorpadu-
en/macc-crnekTpomeTpuen)

ASTM D5842, Standard practice for sampling and handling of fuels for volatility measurement (CtaH-
JapTtHas npaktuka otbopa npob u o6palueHuns ¢ npobamu TONMUB ANsi UBMEPEHUA NETYYECTH)

ASTM D5854, Standard practice for mixing and handling of liquid samples of petroleum and petroleum
products (CTangapTHas npakTuka cMeLueHus u obpalleHus ¢ xungkummu npobamm HedpTn n HeddTENPOAYKTOB)

ASTM E168, Standard practices for general techniques of infrared quantitative analysis (CtaHaaptHasa
npakTuka no obLuen MeToaMKe KOSIMYECTBEHHOIO aHanu3a MeEToA0M MHAPAKPACHON CNEKTPOCKONUM)

ASTM E1655, Standard practices for infrared multivariate quantitative analysis (CtangaptHas npakruka
MO MHOTOMEPHOMY KONUYECTBEHHOMY aHanNU3y METOA0M MH(PAKPaCHOW CNEeKTPOCKONUK)

ASTM E2056, Standard practice for qualifying spectrometers and spectrophotometers for use in
multivariate analyses, calibrated using surrogate mixtures (CtaHgapTHas npaktuka no ksanudukaymm cnex-
TPOMETPOB M CNEKTPOOTOMETPOB, KaNUGPOBAHHLIX C UCNONB30BAHMEM CypPOraTHbIX CMECeN, ANns UCNONb-
30BaHUS B MHOTOMEPHbIX aHanm3ax)

3 TepMUuHbI M onpeaeneHus

B HacTosLeM cTaHaapTe NPUMEHEHbI CNeAyoLIMe TEPMUHBLI C COOTBETCTBYIOLLIMMU ONpeaeneHuaMu:

3.1 mHOoromepHas kanubpoBka (multivariate calibration): MNpouecc co3aaHus kanMbpoBo4HON Moaenu,
B KOTOPOW NMPUMEHSIETCA MHOTOMEPHbIA MaTeMaTuiyeckuii anropuTM Ans KOppensummn 3Ha4eHUin ONTUHECKon
MNOTHOCTU, U3MEPEHHBIX ANsi Habopa kanMOPOBOYHLIX 00PA3LIOB, C KOHLEHTPALIMSIMU KOHTPOSMbHLIX KOMMNO-
HEHTOB UMW 3Ha4YEeHUAMU CBOWMCTB Ans Habopa o6pasLoB.

3.1.1 MosicHeHue. Nony4yeHHyI0 MHOTOMEPHYIO KanMOPOBOYHYIO MOZENb NPUMEHSIOT ANs aHanu3a cnek-
TPOB HEM3BECTHbIX 00Pa3L0B NPU OLIEHKE KOHLIEHTPALMM KOMMOHEHTA UMK OnpeAerneHHbIX CBOWCTB HEU3BECT-
Horo obpasua.

3.1.2 MNosicHeHue. B MHOTOMEpPHbIX KANMOPOBOYHLIX aNrOPUTMAaX UCMONb3YIOT METOA YACTHLIX HAUMEHb-
LUMX KBAAPaTOB, MHOXECTBEHHYIO NUHENHYIO PErpeccnio U CONOCTaBNEHNE NUKOB KNACCUYECKUM METOA0M
HaMMeHbLUMX KBaapaToB.

3.2 okcureHar (oxygenate): Kucnopoacoaepxatlee opraHuieckoe CoeauHeHue, KOTopoe MOXeET ObiTb UC-
NOMNb30BaHO B KA4ECTBE TONNMUBA MW NPUCAAKW B TONNUBO, HANPUMEP Pa3ANUYHbLIE CINPTLI U NPOCTbIE 3IUPHI.

4 CyuwHocTb MeToaa

4.1 O6pasey Tonnuea Ans ABUraTeneil ¢ UCKPOBLIM 3aXXUraHMeM BBOASAT B KIOBETY ANS XMAKOro 06-
pasua. Jlyy uHdpakpacHOro usny4yeHus, npoxoas yepes obpasew, ynasnueBaerca geTekTopom. Onpeaensior
OTKNUK AeTektopa. C UCMONb30BAHMEM CENEKTUBHbLIX MONIOCHO-NPONYCKAOLMX (OUNLTPOB UMK MaTemaTude-
ckoro otbopa obnacren BCero CnekTpa BbIOMpaloT Ang aHanuaa ANWHLI BOTH CNEKTPA, KOTOPbIE BLICOKO KO-
penupytoT ¢ 6eH30NoM MnKU nomexamu. Mcnonb3yst MHOTOMEpPHBI MaTteMaTUYeckuidi aHanus, npeobpasyior
OTKIUK JeTekTopa ANns BbibpaHHbIX o6nacTeli cnekTpa HeU3BeCTHOro o6pasLa B KOHUEHTpauuio 6eHsona.

5 Ha3zHaueHue n npumeHeHue

5.1 BeH301 — TOKCUYHOE COEAMHEHME, KOHLUEHTpaUMsa KOTOPOro OrpaHWYMBAETCA OpraHaMu OXpaHbl
OKpy>KatoLLel cpeabl Ansi NPOM3BOACTBA MEHEE TOKCUYHOTO GeH3nHa.

5.2 HactosAwmin MetTog — 370 ObICTPLIA, MPOCTON ANA BbINOSIHEHUS U HEQOPOTOW METOA,.

5.3 Hacroawmi Metoa npuMeHuM Npu KOHTPOre KavyecTBa nNpy Npou3BoaCTBE U pacnpeaeneHuy Tonsime
Ana aBurarenei ¢ UCKPOBbIM 3aXKUraHuem.

6 Momexn

6.1 MepBMYHBIMM CrEKTParnbHbLIMU NMOMEXamu SIBMAIOTCS TONYOS U APYrie MOHO3aMeLLeHHbIE apoMaTu-
yeckne coeauHeHusi. Kpome Toro, okcureHaTsl MOTyT MELLATb M3MEPEHUSAM, MPOBOANMBIM C UCMOMb30BAHNEM
annapara ¢ ¢punsTpoM. MpaBunbHbIR BLIGOP annapara, CTPYKTYPbl KanMGpoBOYHON MaTPULIbI U NPABUITLHOE
MCNONb30BaHME METO0B MHOFOMEPHOI KanmBpoBKM MOTYT CBECTU K MUHUMYMY JaHHbLIE MOMEXM.

2
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7 Annaparypa

7.1 CneKkTpoMeTpPMYECKMNA aHann3aTop cpeaHero MHgpakpacHoro gvanasoHa
(oAHOro U3 cnegyioLLmx TUMNOB)

7.1.1 CnexTpomeTp cpeaHero MH(pakpacHoro guanasoHa ¢ GunsTpom

Tun annapara, noaxoasLero Ans UCnosib30BaHMA B HAaCTOALLEM METOAE UCMbITAHWI, MUHUMYM COCTO-
UT U3 UCTOYHUKA MH(PpaKpacHoro nanyyeHua (MK-usnyveHus), KioBeTbl, nponyckawowen UK-nyum, unu xua-
KOCTHOWi KIOBETbl HapYLLUEHHOIO MOSIHOrO BHYTPEHHErO OTpaxeHust (nanee — kioseta ATR), hunbtpos ¢ ce-
NEeKTUBHOCTLIO MO ANIMHAM BOIH, AMCKA NpepbiBaTens, AeTeKkTopa, aHanoro-uudposoro npeobpasoBarens,
MUKpONpOLIECCcopa u npucnocobnexnnn Ana ssegeHns obpasua. Yactorbl U NONOCHI NPONYCKaHMS (HUNLTPOB
npuseaeHbl B Tabnuue 1.

Ta6nuya 1 — Tpe6GoBaHusa k cunsTpaMm, UCNONb3yeMbIM B CNEKTPOMETPE CPEAHEro UH(paKpacHoro guanasoHa ¢
dunerpom

LieHTpanbHoe BONHOBOE YMCno A, oM~ Monoca nponyckaHuA (B €AMHULAX ANWHBI BOMHBI)
(£ 0,15 % OT BONHOBOrO YncNa) (MonHas WWpnHa Ha NONOBUHE BLICOTbI)
673 1% oT A,
729 1% oT A,
769 1% ot A,
1054 1% oT A,
1117 1% oT A,
1188 1% oT A,
1205 1% ot A,

7.1.2 CneKkTpoMeTp cpeaHero nHpakpacHoro guanasoHa ¢ dypbe-npeobpasosaHmem

Tun annapara, NoAXOAALLEro AN UCMOMb30BAHUS B HACTOSALLEM METOAE UCTILITAHUIA, MUHUMYM COCTOUT
n3 uctovHuka MK-nanyyeHus, KloBeTobl, nponyckawowen MK-nyum, nnm >xuaKkoCTHOW KIOBETbI HAPYLLEHHOIO NOJsi-
HOTO BHYTPEHHErO OTPaXXEHUs1, CKaHUpPyIoLero uHTepdepomeTpa, AeTeKTopa, aHanoro-umgposoro npeobpa-
3oBarens, MuKkponpoueccopa v npucnocobneHus ana BBeaeHus obpasua. Annapar AOMmKeH COOTBETCTBOBATb
cneayroLMM TEXHUYECKUM TpeBoBaHUsIM (C UCMONb30BaHUEM KIOBEThI ATR):

- [Mana3oH ckaHMpoBaHus — ot 4000 go 600 cv~';

- paspelueHue — 4 cm~";

- S/N npv 674 cm~! — Gonee 300:1 RMS.

CooTHOoWweHne curHan — wyM (S/N) yctaHaBnuBalOT MyTeM oOnpeaeneHusi OAHONY4YEeBOro Crhek-
Tpa C MCMOMb30OBAHMEM BO3AyXa UMW a30Ta B KAYECTBE 3TafioHa W XapaKTEPUCTUKM AAHHOrO CrnekTpa Kak
wyma. MonyveHHbli (POHOBLIA O4HOMNYYEBOW CMEKTP MOXET ObiTb CpegHUM ANS HECKOSNbKUX CKaHMPOBAaHUI
UK-cnekTpomeTpom ¢ dypbe-npeobpasosaHuem (FTIR), Ho obuee Bpems cbopa curHana He JOMKHO NpeBbl-
warb 60 c. Ecnn npucyTCTBYIOT 3HaYMMbIe MOMEXM OT BOASIHOrO Mapa unu guokcuaa yrnepoaa, npubop npo-
ZJyBaloOT CyxuM BO34YyXOM My a3oToM. CneayoLmnii O4HONy4Y€eBOl CNEKTP ONpeaensiioT NPu TeX e YCINOoBUAX 1
COOTHOCAT ¢ (hpOoHOBLIM cnekTpoM. CpeaHekBaapaTuyeckoe 3HayeHme wymMa (RMS) COOTHECEHHbIX CNEKTPOB
(n1Hus 100 %) He AOMKHO NpeBbILLATh 0,3 % KO3 duLMeHTa NPonyckaHns B AuanasoHe ot 700 go 664 cv'.

7.2 A6copOLUMOHHAA KIoBeTa

Mcnonb3ytoT abcopOUMOHHYIO KIOBETY MPOMYCKAIOLLEro TUNAa UMK KIOBETY HapyLUEHHOrO MOMHOMO BHY-
TPEHHEro OTpaXeHus.

7.2.1 MNponyckatoLwme KioBeTbl A0MMKHbI UMETb OKOLLUKM 13 BpoMuaa kanua, ceneHuaa umHka unm apyroro
Matepuana co 3HauUMTeNbHbIM KO3dULIMEHTOM NPONycKkaHus oT 712 go 660 cm~!. OnTuyeckas anuHa nytm
nponyckaioLLeil KIoBeTbl AomkHa coctaenate (0,025 + 0,005) mm. JonyckaeTcs MCNONb30BaTh KIUMHOBUAHYIO
NPOMYCKAIOLLYIO KIOBETY C TAKOM e HOMWHAMNbHOW ONTUYECKON ANTMHON NyTu.

7.2.2 KI0BETbl HAPYLLEHHOro NOMHOr0 BHYTPEHHero otpaxeHus (ATR) fomkHbl UMETb cneaylowme xa-
paKTepUCTUKK:
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marepuan anemeHta ATR — ZnSe;
KOHAEHCOPHAasi ONTUKA — KOHMYecKas, HedoKycupyowas onTuka, UHTErPUPOBaHHAA B KOPNYC KIOBE-

Thl;

KOHUrypaLms aneMeHTa — Kpyrnoro nonepevyHoro Ce4eHna ¢ KoakcuanbHbIMWU KOHUYECKUMUN KOHLIAMU;
nonyyros npu BepLUMHe KoHyca — 60°;
AnuvHa anementa — 3,94 cM (1,55 alonma);
avamertp anementa — 0,318 cm (0,125 gionma);

- yron nagieHus U3nyyeHus1 Ha NoBepPXHOCTL obpas3sua — 53,8°;

- MAaKCMMarnbHbIW ANAanNa3oH yrnos naaeHus nanyvyedua — + 1,5°;

- CTaHaapTHas ONTMYEcKas NAoTHOCTL (Nonoca auetona npu 1428 cm—') — (0,38 + 0,02) eaunuy onTu-
4eCKOW NIOTHOCTH;

- Marepuan gepxarens afieMeHTa — HepxkasetoLlasa crtanb Mapku 316 unu aHanormyHas;

- YNIOTHEHWe — YNMNOTHUTENbHbIE KOMbLUA Kpyrnoro cedenna Chemraz unu Kalraz unu aHanormvxole
(npun Ux Hanuuum).

8 PeakTuBbI U matepuanbl

8.1 CtaHgapTbl Ans KaNnMOpoBKU, KBaNU@PUKaLUKU U KOHTPOSA KayecTBa

Mpu NpuroToBneHMn CTaHAAPTOB ANA KOHTPOSSA KayecTBa UCMONb3YyIOT XMMUYECKUE BELLECTBA KBanu-
dukauum x. 4. n yucToton He meHee 99 %, ecnu Takosble umetlotca (MpeaynpexaeHne — JTU BELIECTBA
NerKkoBoCNamMeHsIoLMECs N MOTYT ObiTb TOKCUYHBIMU NPU NPOTNATLIBAHUU WU BAbIXAHUM).

8.1.1 mpem-Amunmetunosbliit acmp, TAME, CAS Ne 994-05-8.

8.1.2 beHson, CAS Ne 1076-43-3.

8.1.3 3tun-mpem-6ytunossivi acpup, ETBE, CAS Ne 637-92-3.

8.1.4 Metun-mpem-6ytunosbiin acpup, MTBE, CAS Ne 1634-04-4.

8.1.5 1,3-OumeTtunbenson (M-kcunon).

8.1.6 3taHon, CAS Ne 64-17-5.

8.1.7 3tunbenson, CAS Ne 100-41-4.

8.1.8 3-Otuntonyon, CAS Ne 620-14-4.

8.1.9 Tskenas HedpTAHAA dpakuusa apoMaTuieckux yrnesoaopoaoes/npoaykra pudopmunra [ppakumus
C BLICOKOW TEMNEPATYpOr KUNEHUA: TeMnepaTypa Havana kunenus IPB — (150 £ 5) °C u Temneparypa koHUa
kunenunsa — (245 £ 8) °C] ¢ noaTBepKAEHHLIM coaepxaHmem OeHsona meHee 0,025 % (onTudeckas nnor-
HOCTb — MeHee 0,03 eAnHNL, PN BONTHOBOM unchne 675 cm~! ¢ MCNonb3oBaHUEM KIOBETbI C ONTUMECKON fu-
HOIt NyTK 0,2 MM 1 6a30BOI NHMEN NPUMepHO oT 680 ao 670 cm~'), CAS Ne 64741-68-0.

8.1.10 lNekcaH (onTn4yeckasn NNOTHOCTb OTHOCUTENbLHO BOAbI MeHee 0,1 eauHuL nNpu AnuHe BONHbI 250 HM
C UCNOMb30BaHUEM KIOBETbI C ONTUYECKON AnuHoi nyTn 1 cm), CAS Ne 110-54-3.

8.1.11 2,2,4-TpumeTunneHTtaH (M300ktaH), CAS Ne 540-84-1.

8.1.12 MNeHTaH (onTM4ecKkas NAOTHOCTb OTHOCUTENLHO BOAbI — MeHee 0,1 eAuHUY NpW AfIMHE BOSHbI
250 HM C MCMONb30BaHWEM KIOBETbI C onTUYeckon anuHon nytn 1 cm), CAS Ne 109-66-0.

8.1.13 Mponuntexson, CAS Ne 103-65-1.

8.1.14 Tonyon, CAS Ne 108-88-3.

8.1.15 1,3,5-TpumeTunbeHson (MeantuneH), CAS Ne 108-67-8.

8.1.16 m-Kcunon, CAS Ne 108-38-3.

MpumMmedyaHue 1 — B Kaxpgol npoueaype KanmuGpoBKM UNK KBanudukauuu TpebytoTcs TOMNbKO HeKoTopble
peareHThl.

n pumMedaHune 2— ﬂOI'IyCKaETCﬂ Mcnonb3oBaTb aHanorM4Hble No XapakTepucTnkam peakTuBbl.

9 OT60p M o6pauieHue ¢ npobamu

9.1 O6wume TpeGoBaHMUSA

9.1.1 YyBCTBMTENBLHOCTb M3MEPEHUS coaepxxaHusi 6eHsona k notepe 6eH30na unm apyrux KOMMNOHEHTOB
NPy UCMAPEHNM U BO3HUKAIOLLME B PE3ynbTaTe UBMEHEHMSA B COCTABE TAKOBbI, YTO TPEOYIOTCA MaKCUMarnbHas
OCTOPOXHOCTb U HanbonblLUuee BHUMaHue K getansam npu otéope npob u obpatueHum ¢ npobamu.
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9.1.2 Mpo6bl ucnbITyeMbiX TONNKUB oTOMpatoT o ASTM D4057, ASTM D4177 unu ASTM D5842 B onpe-
AeneHHbIX Cry4asx unu B COOTBETCTBUM C TPeBGOBaHUAMU HALMOHANbHBLIX CTaHAApPTOB Ha 0TGOP NpPob Hedre-
npoaykToB. He ucnonb3yior oT60op Npo6 MeToaoM BbiTeCHEHUS BoAbl. pu oTbope Npo6 HEKOTOPLIX CNUPTO-
coaepXalLumx TOMMUB CNUPT pacTBOPAETCA B BOAHOW dhase.

9.1.3 MNepea ucnbiTaHMeM 3aLMLAOT 06pa3sybl OT NOBLILLEHHLIX TEMMNEPATYP. 3TOF0 MOXHO A0CTHYb
nyTeMm MX XpaHeHus1 B Noaxoasien neasiHon 6aHe unu xonoaunoHuke npu temneparype ot 0 °C go 5 °C.

9.1.4 He ucnbITbiBaloT 06pasLibl, XpaHSLLUMECA B HEr€PMETUYHBIX KOHTelHepax. MNpu 0GHapyeHun yTeu-
KW YTUNU3UPYIOT NpoBy u oTOUPAIOT HOBYIO.

9.2 O6paweHune ¢ npob6aMu BO BpeMs aHanu3a

9.2.1 MNpwu aHanu3e CNEKTPOMETPUYECKMM aHaANN3aTOPOM CpPeAHEro MH(pakpacHoro ananasoHa npoodbi
DOIKHbI ObITb Temnepatypon ot 15 °C go 38 °C. MNepea ucnoiTaHuem AOBOAAT TeMnepaTypy Bcex npob go
Temneparypbl naboparopum (ot 15 °C go 38 °C).

9.2.2 MNocne aHanu3a, ecnu npota aomkHa ObiTb COXPAHEHAa, 3aKPbIBAIOT KOHTEWHEP U XPaHAT npoby B
neasiHon 6axHe unu xonoaunbHuke npu Temneparype ot 0 °C ao 5 °C.

10 KanubpoBka u kBanucpukauua annapara

10.1 Mepen ucnonb3oBaHUEM annapar KanubpyloT B COOTBETCTBUM C NPOLEAYPON, ONUCAHHOW B Npu-
noxexnun A1. 31a kKanubpoBka MOXET ObITb BbINOMIHEHA M3rOTOBMTENEM annaparta 40 NOCTaBKM KOHEYHOMY
nonb3oBarento. Ecrm nocne TexHu4eckoro 06CNyXuBaHWs NOBTOPAIOT kKanMbpoBKy npubopa, Takke Heobxo-
AMMO NOBTOPUTL NpoLeaypy Ksanudukaumu.

10.2 Mepea ucnonb3oBaHuem Npubop KBANUMPUUUPYIOT B COOTBETCTBMM C Npoueaypov, ONMUCAHHON B
npunoxexnun A1l. Keanudukaumio BeINOMHAIOT NPU NepBOHaYanbLHOM BBOAE annapara B aKcnsyaraumio, no-
BTOPHOWM KanubpoBKE UIIM PEMOHTE.

11 KoHTponb kauecTBa

11.1 MoaTeepxaatotT kanubOpPOBKY annapara Kaxabii AeHb NpU UCMONb30BaHMU, U3MEPASA KOHUEHTpa-
uuio GeHsona no pasgeny 12 He MeHee Yem B OAHOM CTaHAapTe KOHTPONA KayecTtBa (ganee — craHgapt
QC) ¢ n3BeCTHOIN KOHUeHTpauuel 6eHsona. MpurotoBneHue craHaapToB QC € M3BECTHOW KOHUEHTpauuen
Gen3ona onucaro B 11.1.1 u 11.1.2.

11.1.1 Ctangapt(bl) QC ¢ M3BECTHOW KOHUEHTpauueln OeH3ona rotoBsit N0 Macce B COOTBETCTBUM C
A1.1 (npunoxenue A1) u Nnpeo6pa3oBbLIBAIOT B KOHLEHTPALMIO B OOBbEMHbIX NPOLIEHTAX C UCMONb30BAHMEM
N3MEPEHHbIX 3HAYEHUI MIIOTHOCTHU, KaK ykazaHo B pasgene 13. MuHumym oauH ctaHaapt QC AomkeH UMETb
KOHUeHTpauuio 6ensona (1,2 £ 0,2) % macc., 1.e. HomuHanbHO 1,0 % 06. Takke MOXHO NPUrOTOBUTL AONON-
HUTEnNbHbIE CTaHaapTbl QC 1 UCNonbL30BaTh MX ANA KOHTPONS KayecTsa.

11.1.2 CtaHaapt(bl) QC roToBAT B AOCTaTOMHOM 00beMe, UTOoObl MOXHO ObINO NPOBOAUTL HE MEHee
30 nsmepeHuit 4nNA KOHTPONA KayecTBa Ha OAHON NApTUK MaTepuana. YnakoBbIBAOT U/UIN XPaHAT CTaHAapTbl
QC ana rapaHTUm TOro, UTO BCE UCNbITAHWUA cTaHaapToB QC AaHHOW NapTUK BbIMOSHANUCH HA NPaKTUYECKU
MAEHTUYHOM MmaTepuane.

11.2 Ecnu npu oLieHke KOHLUEHTpauun 6eH3ona B 06bEMHbIX NpoLeHTax B ctaHaapre QC ¢ KOHUeHTpa-
uueii 6eHsona (1,2 + 0,2) % Macc. Nony4eHHOe 3Ha4YEHUe OTIIUYAETCA OT U3BECTHOro bonee yem Ha 0,12 %
06., TO 3TO O03HAYaeT, YTO U3MEPUTENbLHAA CUCTEMa BbILLINIA WU3-MOA CTATUCTUYECKOTO KOHTPOMSA U HE MOXET
ObITb UCNOMb30BaHA AJIA OLEHKU KOHLIEHTpauuu 6eH30na A0 BbISIBIIEHUS] U UCNIPABMNEHUS NPUYNH TaKOro CO-
CTOAIHUA.

11.3 Ecnu ucnpaBneHne HEKOHTPONMUPYEMOrO COCTOSIHUSA TPEOYET peMOHTa MU NOBTOPHO KanubpoBku
annapara, npoBoAasAT kBanuukaumio xapaktepucTuk annapara no A1.3 0 UCNONbL30OBaHNA CUCTEMBI ANA W3-
MepeHusa cogepxxaHus 6eHsona B obpasuax.

12 NMpoBeageHue UCNbITaHUNA

12.1 Nepepn aHanu3om 06pasupl 4OBOAAT A0 Temnepatypsbl oT 15 °C go 38 °C.
12.2 OumwaioT kioBeTy ans obpasua. Ecnu Tpebyerca otaensHas 0a30Bas NMHUSA, nony4aeMas ¢ uc-
nonb30BaHWEM MyCTON KIOBETbI, U €CIK B KIOBETE Ans o0pa3sua HaxoauTCs OCTaBLUEECs TOMMMBO, yAansaor
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TONMMBO, NPOMbIBAS KIOBETY U BXOAHbIE/BbIXOAHbIE NTMHUU JOCTAaTOYHLIM KOMMYECTBOM NEHTaHa, 4To6bl 0be-
CNEeYUTb UX NOFTHYIO OYMCTKY. BbinapuBaloT OCTaBLUMICA NEHTAH CyXMM BO3yXOM MAU a30TOM.

12.3 MNpu HeoBxoauMOCTM nonyyaioT 6a30BYI0 NMUHMIO B NOPSiAKE, YCTAHOBNEHHOM M3roTOBUTENEM an-
napara.

12.4 Mepepn aHaNM30M HEU3BECTHLIX UCMLITYEMbIX 0Opa3LoB ybexxaaloTcsa B TOM, 4To 060pyaoBaHue
pabotaeTr AomKHLIM 006pa3om, nomnyyas cnektp craHaapra(oB) QC, aHanuaupya CnekTp ¢ UCNONb30BaHNEM
KanmbpoBOYHOW MOAENU U CPABHUBAS OLIEHEHHYIO KOHLIEHTpauuio 0eH30na ¢ M3BECTHbIM 3HAYeHUEeM AnA
cranaapra(os) QC. BBoasaT 4OCTaTOMHOE KONMMYECTBO CTAHAAPTA B KIOBETY, UTOOLI NPOMBITL €€ HE MEHEE Tpex
pa3 pacTBOpOM CTaHzapra.

12.5 BBOAAT B KIOBETY AOCTATOMHOE KONUYECTBO HEU3BECTHOrO 0bpasLia Tonnmea B nopsake, yCTaHoB-
TNIEHHOM M3rOTOBUTENEM, YTOObI NPOMbITL €€ TONSIMBOM HE MEHEE TPeX pas.

12.6 MNonyyalot cnekTp obpasua Tonnmea.

12.6.1 Npu ucnonbL3oBaHMM CNEKTPOMETpa cpegHero nHdpakpacHoro gmanasoHa ¢ punsTpom onpeae-
NS0T ONTUYECKYIO NITIOTHOCTL 00pa3sLa TONNMBA HAa AfIMHAX BOSH, COOTBETCTBYIOLLMX YKA3aHHbLIM (punsTpam.

12.6.2 MNpu ucnonb3osanuu cnekrpomeTpa FTIR nonyyaior uudpoBble cnekTpanbHble AaHHble Ans 06-
pasua Tonnuea B guanasoHe BOSHOBbIX Yucen ot 4000 go 600 e,

12.7 OnpenensioT KoHUeHTpaumio 6eH3ona (B 06 bEMHBIX MPOLIEHTAax) N0 COOTBETCTBYIOLLEMY Kanubpo-
BOYHOMY YPaBHEHUIO, MPUBEAEHHOMY B NpUNoXeHuu A1l.

12.7.1 Onsa cnekTpomMeTpa cpeaHero uHdpakpacHoro avanasoHa ¢ ounsrpom Ans npeobpasoBaHus on-
TUYECKOW NNOTHOCTU Ha KaXXAOoW 13 ANUH BOSH B KOHUEHTpaumio 6eH30na B 00beMHbIX NPOLEHTaX NPUMEHSIIOT
KanubpoBOYHOE ypaBHEHWe, NpuBeaeHHoe B A1.2.4.

12.7.2 Ona cnektpomeTtpa FTIR ¢ kanubpoBKOW METOAOM YaCTHbIX HauMeHblLMx kBagpatoB (PLS)
onpeaensioT KOHLUeHTpauuto 6eH3ona, ucnonb3aya kanubpoBouHbie mogenu no A1.2.5, BbINONMHUB crnieayloLme
waru:

12.7.2.1 Koppektupyiotr 6a30ByI0 NIMHUIO CNEKTPA C UCNONb30BAHWEM NIUHEWHOTO NPUONMKeHUs 6a3oBoin
NVHUA ANA 3HAYEHUI ONTUYECKOW NIOTHOCTU, M3MEPEHHOI B AMana3oHe ot 712 o 658 ocm .

12.7.2.2 OueHMBAaIOT KOHLUEHTpauuio 6eH3ona B 06pasLe ToNnuBa, NPUMEHsIA KanmbpoBKy AN HU3KOTO
ypoBHs (cM. A1.2.5.1) k CeKTPY CO CKOpPeKTUPOBaHHOI 6a30B0I NUHMEI B AnanasoHe ot 712 no 664 cm'.

12.7.2.3 Ecnun oueHeHHasn koHueHTpauus 6eHsona (no 12.7.2.2) meHee unu pasHa 1,30 % o6., onpe-
OensaT KOHUeHTpauuio 6eH3ona, npuMeHasa KanubpoBKy ANA HU3KOro yposHA (cMm. A1.2.5.1) K cnekTpy co
CKOPPEKTUPOBaHHOI 6a30B0il NMMHMEN B AnanasoHe ot 712 o 664 cv=1.

12.7.2.4 Ecnu oueHeHHas koHLeHTpauus 6ensona (no 12.7.2.2) 6onee 1,30 % 06., OUEHUBAIOT KOHLIEH-
Tpaumio 6eH3ona, npumeHsisi KanuBpoBKyY Ans BbICOKOTO YpOBHA (CM. A1.2.5.2) k CnekTpy CO CKOPPEKTUPOBAH-
HoW 6a30B0/i NUHKEN B Ananasoune ot 712 go 664 e,

12.7.2.5 Ecnu 3HayeHue, OLEHEHHOE C NPUMEHEHUEM KannOPOBKM ANs BLICOKOro ypoBHs (no 12.7.2.4),
MeHee unu pasHO 1,30 % 06., perucTpupyioT 3HaueHue, onpeaeneHHoe ¢ NpUMeHeHUeM kanubposku Ans
HU3KOTO YPOBHSA (paxke ecnu 3HaveHue Gonee 1,30 % 06.). [Ins OLeHOYHbIX 3Ha4YeHUN, npeBbiwatowmx 1,30 %
06. (onpeaeneHHbix no 12.7.2.4), perucTpupyiot Nony4eHHoe 3Ha4YeHne.

12.7.3 Ansa cnektpometpa FTIR ¢ kanubpoBKo#i nyTeM CONOCTaBNEHUA NUKOB KITACCUYECKUM METOAOM
HauMeHbLUMX KBagpaToB (CLS) annpoKCUMMPYIOT CrIeKTp MOMMOLLEeHUA B AnanasoHe oT 710 go 660 cm~! ¢
UCMONb30BAHMEM KITACCMYECKOT0 METOa HaMMEHbLUMX KBaapaTtoB (MeToa k-matpuubl). ANMPOKCUMUPYIO-
wan marpuua AosmKHa BKIIOMAThb NPOM3BOAHLIE CnekTpbl Tonyona, 1,3-auMmerunteHsona, 3-atunronyona,
1,3,5-TpumeTunGeHsona, atunbeHsona u nponunbexsona (cm. A1.2.6.1).

12.7.3.1 [Ana ycTpaHeHns nepekpbiTUs CNEKTPOB BbIYUTAIOT NPOU3BOAHbIE CNIEKTPLI Tonyona, 1,3-aume-
TunGeHsona, 3-atuntonyona, 1,3,5-tpuMmerunbeHsona, sTunbeHsona n NPonNMNGeH30na, YMHOXXEHHbIE Ha KO-
appuumenTsl, NonyyYeHHbIe annpokcuMaumen Knaccuyeckum MEeToA0M HaMMeEHbLLMX KBaapaToB, U3 cnekTpa
nornoweHus. B pesynsrare nony4aloT OCTaTtouHbIv Nuk 6eH3ona.

12.7.3.2 ANNPOKCUMUPYIOT OCTATOYHBIN MUK 6eH30na ¢ ucnonb3oBaHuem JlopeHueon hyHkUuKU POPMbI
CNeKTPanbHoOi NMHUKM (cM. A.1.2.6.4) ¢ nuUHeiiHOo 6a30BOI NUHKEI B AnanasoHe ot 691 go 660 cm~! u onpe-
AensIoT BbICOTY OCTAaTOYHOTO nuka 6eHsona.

12.7.3.3 Onpegensior KOHUEeHTpaumio 6eH3ona B MacCoBbIX NpoUeHTax B obpasue Tonnuea, NpUMeHsisi
kanubpoeky (cM. A1.2.6) ¢ UCNonNbL30BaHUEM BbICOTbI OCTATOYHOrO Nuka 6eHsona, onpeaeneHHom no 12.7.3.2.

12.7.3.4 OnpeaensAiotr NNOTHOCTL 06pasya Tonnmea no ASTM D1298 unu ASTM D4052.

12.7.3.5 Mpeobpas3yloT onpeaeneHHylo KOHUEeHTpauuio 6eH3ona B o6pasiue M3 MaccoBbIX NPOLEHTOB B
00beMHbIE NPOLEHTLI C Ucnonb3oBaHueM chopmyrnbl, NpUBEAEHHON B pasaene 13.
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13 BbluncneHue

13.1 NMpeoGpasoBaHue KOHUEHTPaALUU 6eH30Ma B 06 beMHbIe NPOLEeHTbI

MpeoGpasyior KoOHUEHTpauuio 6eH3ona B cTaHgapTax Ans KanubpoBku u kBanudukaumm U3 MaccoBbIX
NPOLIEHTOB B 06bemHbIe V), % 06., no cdopmyne

D
Vi, =M, f | 1
P b{0,8844j M

rae M, — koHueHTpauus GeHsona, % macc.;

D; — oTHOCUTENbHAA MIIOTHOCTL CTAHAAPTa ANs KanubpOBKM UM KBanudukauuu npu Temneparype
15,56 °C, onpeaensemas no ASTM D1298 nnu ASTM D4052.

14 MpoToKon NcnbiTaHUn

14.1 B npoToKone UcnbITaHUi PErMCTPUPYIOT CreayoLLyo MHAopMaLmIO:

14.1.1 CnekTpOMETPbI C PUNBLTPOM.

14.1.1.1 KoHueHTpauus 6eHsona (% 06.) o MeToay ¢ UCMONb30BAHUEM CMEKTPOMETPOB CPEAHErN0 UH-
dpakpacHoro guanasoHa ¢ ounsTPoM ¢ TOMHOCTLIO A0 0,01 % 06.

14.1.2 CnektpomeTtpbl FTIR ¢ kanubposkon PLS.

14.1.2.1 KoHueHTpauua 6eHsona (% 06.) no metogy ¢ ucnons3oBaHnem cnektpoMmeTpos FTIR ¢ kanu-
Bposkon PLS ¢ TouHocTbio 0 0,01 % 06.

14.1.3 Cnekrpometpsl FTIR ¢ kanubposkon CLS.

14.1.3.1 KoHueHTpauyus 6eHsona (% 006.) no metoay ¢ ucnonb3oBaHuem cnekrpomerpos FTIR ¢ kanu-
6poekoit CLS ¢ TouHocTbio A0 0,1 % 06.

15 Mpeun3NoOHHOCTb U CMellleHne

15.1 MexnabopaTopHble UCMLITAHMA MO KaKAOW M3 npoueayp (C MCNONb3OBaHMEM CNEKTPOMETPOB C
counetpom, FTIR ¢ kanubpoekoit PLS u FTIR ¢ kanu6poskoit CLS) nposoaunu ¢ ucnonb3oaHmem 20 06-
pasLoB, OXBaTbIBABLUMX AMANAa30H KOHLEHTpauuin 6eHsona ot 0 % 06. ao 1,8 % 06., KOTOpble UCNLITLIBANK
He MeHee LwecTn nabopaTopuin AnNs Kaxaon npoueaypsl. Pesynbrartbl MCNbITaHWIE AONONHUTENBHOTO 06pasya
C KOHUEHTpauueir 6eH3ona npumMepHo 4 % 06. Gbinu Takke BKIIOYEHb! B pe3ynbraTbl MEXNabopaTopHbIX UC-
NbITaHWiA. MNpPeunsMoHHOCTb HaCTOALLEro METOAA UCNLITAHUM, NONYYEHHAA NyTem CTaTUCTUYECKOro aHanu3a
pesynsTaToB MexnabopaTopHbix ucnbiTanuii!), kpaTko usnoxena B Tabnuuax 2 u 3.

Tabnuya 2 — 3aBUCUMOCTb 3HAYEHUSA MOBTOPSIEMOCTH OT KOHLiEHTpauun 6eHzona
B 06beMHbIX NpoLeHTax

KoHueHTpaLya 3HaueHWe NoBTOPAEMOCTH ANA cneKTpoMeTpa
Genzona ¢ punsTpom FTIR ¢ kanu6poskoii PLS FTIR ¢ kanu6poskoii CLS
0,1 0,02 0,02 0,05
0,3 0,03 0,03 0,06
0,5 0,03 0,04 0,07
0,7 0,04 0,05 0,08
0,9 0,05 0,06 0,09
1.1 0,05 0,07 0,09
1,3 0,06 0,08 0,10

D MoaTBepxaatoLyne faHHble xpaHsTcs B LLiTab-kBapTupe ASTM International n MoryT 6bITh Nony4eHbl No 3anpocy
nccrnepoBaTenbckoro otyeta RR:D02-1431.
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OkoHYaHue mabnuupi 2

B 06beMHbIX NpoLeHTax

KoHueHTpaLus 3HaueHWe NOBTOPAEMOCTU Af1S CrieKTpoMeTpa
Gersona ¢ UNETPOM FTIR ¢ kanu6posko PLS FTIR ¢ kanu6poskon CLS
1,5 0,06 0,09 0,11
1,8 0,07 0,11 0,12
4,0 0,18 0,14 0,18

Tab6nuya 3 — 3aBUCUMOCTL 3HAYEeHUA BOCNPOU3BOAMMOCTU OT KOHLEHTpaLuu GeHsona
B 06beMHbIX NpoLeHTax

3HayeHue BOCNPOU3BOAMMOCTU AN CNeKTpoMeTpa

KoHueHTpauua
besona ¢ cunsTpom FTIR ¢ kanu6poskoit PLS FTIR ¢ kanu6poskoi CLS
0,1 0,12 0,03 0,10
0,3 0,12 0,06 0,11
0,5 0,13 0,08 0,11
0,7 0,13 0,10 0,12
0,9 0,13 0,13 0,13
1,1 0,13 0,15 0,13
1,3 0,14 0,18 0,14
1,5 0,14 0,20 0,15
1,8 0,14 0,23 0,15
4,0 0,59 0,47 0,23

15.2 NoBTOPSAAEMOCTb ANSA CNEKTPOMETPOB CpeaHero MHd pakpacHoOro agvanasoHa ¢ punsTpom

Onsi koHueHTpauun GeHsona ot 0,1 % 06. o 1,8 % 06. pacxoxaeHue Mexay nocrnegoBatenbHbIMU
pe3ynbrataMu UCMbITaHWiA, NONYYEHHbIMU OAHUM M TEM >XE ONepaTopoM Ha OAHOM W TOM XKe annapate npu
MOCTOSIHHBIX PaboYnX YCHNOBUSIX HA MAEHTUYHOM WCTLITYEMOM Matepuarne B TeYeHWe ANUMTENbHOI0 BPEMEHU
npy HOPMAanbHOM M NPaBUMBHOM BbIMOMHEHUM METOAA, NPEBBLICUT CNEAYIOLME 3HAYEHUS] TONMBKO B OAHOM
cnyvae u3 aBaguaru:

r=0,021 + 0,027, @
roe X — kOoHUeHTpauus 6eHsona, % 06.

Ons ogHoro obpasuya ¢ koHueHTpauuern 6eH3ona npuMepHo 4 % 06. pacxoxaeHue Mexay nocnego-
BaTenbHbIMU pesynsratamu UCMbITAHWUNA, NONYYEHHBIMA OAHUM U TEM XK€ OMepaTopoM Ha OAHOM U TOM ke
annapare npu NOCTOSAHHbIX Pabo4MX YCNOBUAX HA UAEHTUHHOM UCNLITYEMOM MaTtepuarne B Te4eHue AnnTerb-
HOro BPEMEHMW NPU HOPMAanbHOM U NPaBUMbHOM BbINOMHEHUM MeToaa, npeBbicuT 0,18 % 06. TONbKO B OAHOM
cnyyae u3 gsaguaru.

15.3 NoBTOopsiemocTb Ans cnektpomeTpoB FTIR ¢ kanuGpoBkoi PLS

Ona koHueHTpauuii 6ensona ot 0,1 % 06. o 1,8 % 06. pacxoxaeHue mexay nocrneaoBartefbHbIMU
pesynbsrataMu UCMbITaHWI, NONYYEHHLIMU OAHUM W TEM XXE OMNEPATOPOM Ha OAHOM W TOM XK€ annaparte npu
NOCTOSIHHBLIX PaboYnx YCNOBUSIX HA MAEHTUYHOM UCTLITYEMOM MaTepuarne B TEYeHUE ANUTENBHOTO BPEMEHNU
npn HopmMasribHOM M nNpaBUIIbHOM BbIMONMTHEHNUN METOAA, NMPEBbLICUT cneaywwme 3Ha4eHnUA ToNbKO B OAHOM
criyyae u3 apaguaru:

8
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r=0,013 + 0,052, @)

rae X — koHueHTpauusa 6eHsona, % 06.

Ona ogHoro obpasya ¢ KoHueHTpauuen 6eHsona npuMmepHo 4 % 06. pacxoxgeHue mexay nocneno-
BaTErMbHbIMU PE3yNbTataMyu UCNbITAHWIA, NOMYYEHHBIMU OAHUM U TEM X ONepaTtopoM Ha OAHOM U TOM e
annapare npyu NOCTOAHHbIX Pab04YnX YCNOBUAX HA MAEHTUHHOM UCMLITYEMOM Matepuare B TEYEHUE ANNTENb-
HOTO BPEMEHMU NMPU HOPMANbHOM W NPABUINbLHOM BbINONHEHUU MeTOAA, NpeBbICUT 0,14 % 06. TONbKO B OAHOM
cryvae u3 asajuaru.

15.4 NMoBTopsieMocTb ansa cnektpomeTpoB FTIR ¢ kanu6poskoi CLS

Ons koHueHTpauuin GeHsona ot 0,1 % 06. Ao 1,8 % 06. pacxoxaeHue Mexay nocnegoBaTteribHbIMU
pesynsTatamyu UCMbITaHUIA, NMONYYEHHbIMU OAHUM U TEM >KE OMepaTopoM Ha OAHOM W TOM e annapare npu
MOCTOSIHHbIX Pabo4YnX YCroBUSIX HA UAEHTUMHOM UCMbLITYEMOM MaTepuane B TeMeHUe ANUTENbHOI0 BPEMEHU
npu HOPMarnbHOM W NPaBUMbHOM BbIMOMTHEHUU METOAA, MPEBLICUT CreayloLue 3HAYEHUS TONbKO B OAHOM
cnyyae u3 ABajuaTu:

r=0,047 + 0,043X, 4
rae X — KoHueHTpauua 6eH3ona, % 06.

Ona oaHoro obpasya ¢ KoHUeHTpauumen 6eHsona npuMmepHo 4 % 06. pacxoxaeHue Mexay nocneao-
BaTENbHbIMW pe3ynbratamu I/ICI'IblTaHI/II7I, nony4yeHHbIMNM OAHUM U TEM 2KE onepaTtopoM Ha OAHOM U TOM XKe
annapare npu NOCTOSAHHbIX Pab0o4YuX YCNOBUAX HA MAEHTUHHOM UCMLITYEMOM MaTepuarne B TEYEHUE ANUTENb-
HOro BPEMEHU NPKU HOPMAanbHOM U NPABUIILHOM BbINONHEHUU MeToaa, npeBbicuT 0,18 % 06. TONbLKO B OAHOM
cnyvae u3 asaguaru.

15.5 Bocnpon3sBoauMOCTb AS1A CNEKTPOMETPOB CpeaHero MHpakpacHoOro gnanasoHa c
dunsTpom

Ona koHueHTpauui 6eHsona ot 0,1 % 06. 40 1,8 % 06. pacxoxaeHne mexay ABYMA €AUHUYHbIMU U He-
3aBUCUMbIMY pe3ynbkTaTamMm, NonyyYeHHbIMU pasHbiMU onepaTtopamMu, paboTatoLmMMmu B pasHbix nabopatopusix,
Ha UAEHTUYHOM WCMbITYEMOM MaTepuane B TeYeHUe ANUTENBHOTO BPEMEHU NPU HOPMAaNbHOM U NPaBUITbHOM
BbIMOSIHEHUM METOAA, NPEBLICUT CNeAYIOLLME 3HAYEHUS TONMbKO B OA4HOM Cryvae U3 ABaauaru:

R=0,121 + 0,012X, )
rae X — KoHueHTpauusa 6eH3ona, % 06.

Ons ogHoro oBpasua ¢ koHueHTpaumen 6eH3ona npuMepHo 4 % 06. pacxoxaeHue Mexay ABYMS eau-
HWYHBIMMW U HE3ABUCUMbIMU pe3yribTaTaMu, NOSyYeHHbIMU pasHbIMW onepaTopamu, paboTaloLyMKU B pasHbix
naboparopusix, Ha UAEHTUYHOM UCMbITYEMOM MaTepuarse B TedeHue ANUTENbHOMO BPEMEHW NPU HOPMarbHOM
U NpaBunbLHOM BbINOMHEHUM MeToAa, NpeBbicuT 0,59 % 06. TONbLKO B OAHOM Crly4ae U3 ABaauaTu.

15.6 BocnpousBoauMocTb ansa cnektpomeTpoB FTIR ¢ kann6poskoit PLS

Ona koHueHTpauyui 6eH3ona ot 0,1 % 06. 40 1,8 % 06. pacxoxaeHne mexxay ABYMA €AUHUYHBIMU U He-
3aBMCHUMbIMM pe3ynbTaTtaMu, Nony4eHHbIMIU pasHbIMKU onepaTopamMu, paboTatoLmumu B pasHbix nabopartopusix,
Ha UAEHTUYHOM WCMbITYEMOM MaTepuane B Te4eHUe ANUTENbHOTO BPEMEHU NPU HOPMAanbHOM U NPaBUITbHOM
BbIMOMHEHUW METOAA, NPEBLICUT CNEAYIOLLME 3HAYEHNS TOMbKO B OAHOM Cryvae u3 ABaauartu:

R =0,022 + 0,118X, 6)
rae X — KoHueHTpauua 6eH3ona, % 06.

Onsa ogHoro o6pasua ¢ KoHUeHTpauuen 6eH3ona NnpuMepHo 4 % 006. pacxoxaeHue Mexay AByMSA ean-
HWYHBIMU Y HE3ABUCUMbBIMU PE3YNLTAaTaAMU, MOMYYEHHLIMU PA3HbIMK OnepaTopamu, paboTaloLWmMMK B PasHbIX

9
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nabopaTtopusix, Ha MAEHTUYHOM UCNBITYEMOM MaTepuane B TE4EHUE ANUTENBLHOMO BPEMEHU MPU HOPMarnsHOM
¥ NPaBUMLHOM BbINONHEHUW MeToAa, NpeBbicuT 0,47 % 00. TONbKO B OAHOM Cry4ae u3 ABaauarty.

15.7 BocnpoussogumocTthb ana cnekrpometpoB FTIR ¢ kann6poekon CLS

Ons koHueHTpauwmit 6ensona ot 0,1 % 06. o 1,8 % 06. pacxoxxaeHne Mexay ABYMS €4MHUYHBIMU U He-
3aBUCMMBIMU pe3ynkTaTamu, Nosnly4eHHbIMU pasHbiMK onepaTopamu, paboTatowumMmn B pasHbix naboparopusix,
Ha UAEHTUYHOM UCMBITYEMOM MaTepuane B TEYeHUe ANUMTENbHOr0 BPEMEHU NPU HOPManNbHOM U NPaBUNbLHOM
BbINOMHEHUN METOAA, NPEBBLICUT CReAYyoLMe 3Ha4YeHUA TOMNbKO B OAHOM Cryyae 13 Asaauatu:

R =0,099 + 0,031X, @
rae X — KoHueHTpauus 6ensona, % 06.

Ona oaHoro obpasua ¢ koHueHTpauueii 6eH3ona npuMepHo 4 % 06. pacxoxaeHue mexay ABYMSA eau-
HUYHBLIMWU U HE3aBUCUMbIMU pe3ynbTaTaMu, NOSTyYEHHLIMU Pa3HbIMKU onepaTopamu, paGoTaloWwmmMmn B pPasHbiX
nabopartopusx, Ha MAEHTUYHOM UCTILITYEMOM MaTtepuarne B Te4eHne ANMTENbHOro BPEMEHU NPU HOPManbHOM
¥ NPaBUIIbHOM BbIMONHEHUU METOAA, NpeBbicUT 0,23 % 06. TONbLKO B OA4HOM Cny4ae us Asaguatu.

15.8 CmeweHue

Mockonbky B MporpamMmy MexxnabopaTopHbIX UCTIbITAHUI He ObiNK BKNIOYEHbI NOAXOAALMe CTaHaapT-
Hble 0bpasupl, cMeLleHue He Bbino onpeaeneHo. OgHako obpasLbl AaHHOW NPOrpaMMbl MexnabopaTopHbIX
UCnbITaHWI GbiNu TaKke UCTbITAHbI B MEXNabopaTopHOM UCCneoBaHMn MeToaa ucnbitaHui no ASTM D5769,
B pe3ynbrare 4ero 0bino 00HapyeHo HeGonbLIoe cMeLLeHne (CM. NpUMeYaHue 2) OTHOCUTENbHO HACTOALLErO
METOAA UCTbITAHWIA. 3HAYEHUS1 OTHOCUTENBHOIO CMELLEHUs He GbinyM 0OAMHAKOBLIMKU ANA BCEX annNapaTos U He
ObINK 04UHAKOBLIMM 41151 BCEX 00pa3LoB Ans Ka)aoro annapara. lNockonbky Takoe CMELLEHUE He MOXET ObiTb
CKOPPEKTUPOBAHO, NOMb30BATENSAM, XXENaIOLWMM UCNONb30BaTb HACTOALLMIA METOA, UCNLITAHUIN BMECTO MeToAa
no ASTM D5769 unu HaoGopoT, cneayeT pacCMOTPETb KOHKPETHBI NCTOYHUK MU UCTOYHUKU UCNBITYEMOTO
TOMMNKBA W C UCMONbL30OBaHMEM NEPUOANYECKNX CPABHUTENBHBIX UCNbITAHUI YOEAUTLCA B TOM, 4TO nioBbie pac-
XOXAEHUA ABNAKOTCA COrNacoBaHHLIMKU U YNPaBMnsie MbIMU.

MpumevyaHune 2 — CpefHee CMeLLeHNe OTHOCUTENBLHO MeToAda ucrbiTaHuii no ASTM D5769 coctaBuno MuHyc
0,06 % 06. ana cnektpomeTpoB FTIR 1 nntoc 0,06 % 06. — Ans cnekTpomeTpos ¢ dunsrpamu. [ocne yveta cpefHux

3HaYeEHMWIH pacxoxaeHns, 3aBuUcsLLMe OT Tonnuea, npesbicunu 0,1 % 06. TonbKo AN O4HOro TOMNWBA Ha OfHY NpoLeaypy
(13 62 KoMBUHaLKiA).
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MpunoxeHune A1
(obs3aTenbHoe)

KanuOpoBka u kBanucgpukauua annapara

A1.1 KanubpoBouHasa maTtpuua

CtaHaapTsl Ans kanubpoeku rotoeat no ASTM D4307 unu cooTBeTcTBYIOWMUM 06pa3oM nepecunTbiBaloT Ans 6onb-
wero konuvectsa n no ASTM D5842 n ASTM D5854 — B cooTBeTCTBYIOWMUX crnydasX. [10 BO3MOXHOCTU UCMONb3YIOT
peakTuBbl YUCTOTON He MeHee 99 %. [N MUHMMU3ALIMKM UCNIapeHna Nerknx KOMMOHEHTOB OXMNaXAaloT Bce peakTuBbl U
TOMNUBO, UCMNOMNb3yeMble ANA NPUrOTOBMEHUs CTaHAapToOB.

A1.1.1 Kanu6poBoyHasa MaTpuua AN CNeKTPOMeTPoB cpeAHero UHippakpacHoro AunanasoHa ¢ punsTpom

loToBAT Habop cTaHAapPTOB ANS KanubpoBKkM B COOTBETCTBUM € Tabnuuen A1.1.

A1.1.1.1 N3aMepstoT MNOTHOCTb KaXA0ro U3 cTaHAapToB Ans kanubposku B cootBeTcTBUMU ¢ ASTM D1298 unu ASTM
D4052.

A1.1.1.2 nA kaxgoro us cTaHgapToB Ans kanubpoBku npeobpasytoT KoHUeHTpauuto 6eH3ona U3 MaccoBblX Npo-
LeHToB B 06beMHble NPOLIEHTLI NO dhopmyrie, NpuBeeHHoi B 13.1 HacToALero cTaHaapTa.

Tabnuya A1.1 — Habop craHgapToB Ans KanmbpoBKN ANsi CNEKTPOMETPOB CpefHero WHgpakpacHoro gnanasoHa ¢
PUNETpom
B maccoBbIx npoueHTax

Homep Keuno- | TEXenbii WUsook-

cTaH- Benson | Tonyon pucbop- MTBE | 3raHon | TAME ETBE c.chB

napra Akl atA) TaH 56
1 0,00 2,50 12,50 5,00 0,00 00,0 20,00 0,00 30,00 30,00
2 0,00 2,50 25,00 2,50 0,00 0,00 0,00 0,00 35,00 35,00
3 0,00 5,00 7,50 10,00 1,00 0,00 2,50 15,00 25,00 34,00
4 0,00 12,50 12,50 3,00 20,00 0,00 2,50 0,00 25,00 24,50
5 0,00 20,00 10,00 1,00 0,00 10,00 0,00 0,00 25,00 34,00
6 0,00 25,00 7,50 2,50 0,00 0,00 0,00 0,00 40,00 25,00
7 0,00 25,00 2,50 7,50 0,00 4,00 0,00 0,00 20,00 41,00
8 0,25 0,00 10,00 5,00 0,00 0,00 0,00 20,00 25,00 39,75
9 0,25 2,50 6,00 2,50 0,00 0,00 0,00 0,00 35,00 53,75
10 0,25 4,75 15,00 1,00 0,00 7,50 0,00 0,00 25,00 46,50
11 0,25 10,00 0,00 10,00 15,00 0,00 0,00 0,00 30,00 34,75
12 0,25 14,00 7,50 3,00 0,00 5,00 0,00 0,00 30,00 40,25
13 0,50 2,50 12,50 5,00 5,00 0,00 5,00 5,00 20,00 44,50
14 0,50 5,00 10,00 2,00 0,00 0,00 0,00 0,00 30,00 42,50
15 0,50 6,00 7,50 7,50 0,00 0,00 20,00 0,00 25,00 33,50
16 0,50 10,00 15,00 2,50 0,00 12,50 0,00 0,00 25,00 34,50
17 0,50 12,50 4,00 7,50 0,00 0,00 0,00 20,00 20,00 35,50
18 0,50 25,00 10,00 1,00 0,00 0,00 0,00 0,00 25,00 38,50
19 0,75 5,00 25,00 1,00 0,00 0,00 0,00 0,00 30,00 38,25
20 0,75 10,00 10,00 5,00 0,00 0,00 0,00 0,00 30,00 44 25
21 0,75 12,50 0,00 10,00 0,00 5,00 0,00 0,00 35,00 36,75
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lTpodomxeHue mabnuupi A1.1
B maccoBbIx npoLeHTax

Homep Kenno- Taxensin N300K-

cTaH- Benson | Tonyon pucop- MTBE 3taHon | TAME ETBE c_chB
papra bl warA) TaH 576
22 0,75 12,50 12,50 1,00 0,00 0,00 0,00 0,00 30,00 43,25
23 075 | 2500 | 2000 | 10,00 0.00 0,00 000 | 000 | 1425 | 3000
24 1,00 15,00 25,00 1,00 7,50 0,00 15,00 2,50 10,00 23,00
25 1,00 5,00 7,50 10,00 0,00 2,00 0,00 0,00 35,00 39,50
26 1,00 750 | 10,00 7.50 20,00 | 000 000 | 000 | 2000 | 3400
27 100 | 10,00 | 10,00 500 000 | 1000 | 000 | 000 | 3000 | 3400
28 1,00 15,00 2,00 2,50 15,00 0,00 2,50 7,50 20,00 37,00
29 1,00 | 2500 | 2000 0.00 0.00 0,00 000 | 000 | 2500 | 2900
30 1,50 500 | 15,00 500 500 000 | 1000 | 500 | 2000 | 3350
31 1,50 15,00 15,00 1,00 0,00 0,00 5,00 20,00 20,00 22,50
32 150 | 1500 | 15.00 1,00 0.00 0,00 000 | 000 | 30,00 | 37,50
33 150 | 10,00 | 5,00 750 0.00 7 50 000 | 250 | 2500 | 41.00
34 1,50 25,00 10,00 0,00 0,00 0,00 0,00 0,00 25,00 38,50
35 2.00 500 7 50 250 750 0,00 250 | 200 | 30,00 | 41,00
36 2.00 500 | 2000 0.00 0.00 0.00 000 | 000 | 3000 | 4300
37 2,00 12,50 12,50 5,00 0,00 8,00 0,00 0,00 25,00 35,00
38 2,00 25,00 5,00 3,00 20,00 0,00 0,00 0,00 20,00 25,00
39 200 | 2500 | 2000 0.00 0.00 0.00 000 | 000 | 2000 | 3300
40 2,50 0,00 15,00 2,50 0,00 0,00 15,00 0,00 25,00 40,00
41 2,50 5,00 5,00 10,00 15,00 0,00 0,00 0,00 25,00 37,50
42 250 | 15,00 | 000 7.50 000 | 1000 | 000 | 000 | 3000 | 3500
43 2,50 10,00 15,00 2,50 0,00 0,00 0,00 15,00 25,00 30,00
44 2,50 20,00 20,00 3,00 0,00 0,00 0,00 0,00 25,00 29,50
45 3.00 500 | 2500 500 0.00 0.00 750 | 750 | 2000 | 27.00
46 3,00 10,00 15,00 5,00 0,00 7,50 0,00 7,50 20,00 32,00
47 3,00 15,00 5,00 2,00 2,50 0,00 10,00 2,50 25,00 35,00
48 300 | 2000 | 2000 500 0.00 0.00 000 | 000 | 2500 | 27.00
49 3,00 25,00 10,00 2,00 0,00 0,00 0,00 0,00 30,00 30,00
50 4,00 0,00 20,00 2,50 0,00 5,00 0,00 0,00 25,00 43,50
51 4,00 2,50 5 00 10,00 500 0.00 500 | 500 | 2500 | 3850
52 4,00 15,00 2,50 5,00 2,00 10,00 2,00 0,00 20,00 39,50
53 4,00 20,00 15,00 2,00 0,00 0,00 0,00 0,00 25,00 34,00
54 400 | 2500 | 2000 1,00 0.00 0.00 000 | 000 | 2500 | 2500
55 5,00 5,00 25,00 4,00 0,00 0,00 0,00 0,00 25,00 36,00
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OkoHYaHue mabnuupi A1.1
B MaccoBbIx npoLeHTax

Homep Kouno- TaxensIn N300k
cTaH- Benson | Tonyon pucop- MTBE 3taHon | TAME ETBE “lc.cB®
nbl A) TaH 576
AapTa MaT
56 5,00 7,50 5,00 7,50 0,00 0,00 0,00 15,00 25,00 35,00
57 5,00 12,50 12,50 2,50 15,00 0,00 0,00 0,00 20,00 32,50
58 5,00 20,00 5,00 5,00 0,00 5,00 0,00 0,00 25,00 35,00
59 5,00 20,00 2,50 2,50 0,00 0,00 7,50 0,00 25,00 37,50
60 5,00 25,00 20,00 0,00 0,00 0,00 0,00 0,00 20,00 30,00
A) Taxenas dpakuus NpoayKkTa pucopMuHra.
B) Cmech, coaepxalyasn no 50 % o6. neHTaHa v rekcaHa.

A1.1.2 KanubpoBoyHas MaTpuua ansa cnekrpomeTpos FTIR ¢ kanu6posko# PLS

Ansa nonyyYeHns Haunyylein NpelM3NoHHOCTI U TOMHOCTU KanuBpoBKM roTOBAT ABa KanubpoBouHbIx Habopa, kak
ykasaHo B Tabnuuax A1.2 u A1.3. MNepebll Habop (Habop A) cogepxuT 35 cTaHAapToB ¢ GEH3010M KOHLEHTpaumneih ort
0,0 % macc. go 1,5 % macc. Bropoii Habop (Habop B) cogepxut He MeHee 25 cTaHAapToB ¢ 6EH30MOM KOHLUEHTpaLueit
oT 1 % Macc. fo 6 % macc. Kaxaas nogrpynna B Habope B fonmXHa COAepxaTb He MeHee NATU CTaHAapToB ¢ 6eH30M10M
KOHLeHTpaLmeid, paBHOMEPHO pacnpefeneHHoii B Ananasoxe ot 1 % macc. 40 6 % Macc.

A1.1.2.1 M3aMepstoT NNOTHOCTb Kax4oro U3 cTaHaapToB Ans kanubposku B cooteeTcTBMU ¢ ASTM D1298 nnu ASTM
D4052.

A1.1.2.2 INA KaXx[0ro U3 cTaHAapToB ANs karMbpoBKu npeobpasyloT KoHLUeHTpaLuio 6eH3ona n3 MaccoBbiX Npo-
LieHTOB B 06beMHbLIe NpoLeHTL No dhopMyne, NpuseaeHHo B 13.1 HacTosLero cTaHgapTa. Ecnu nNoTHOCTU cTaHAapToB
ANs KanGpoBKN He MOryT ObITb W3MepeHbl, 4OMycKaeTcs Npeobpas3oBaTk KOHLUEHTpaLuio GeHsona B 06beMHble npo-
LieHTbI, UCNOMb3YA NMOTHOCTU OTAENbHBIX KOMMOHEHTOB, U3MepeHHble B cooTBeTcTBUU ¢ ASTM D1298 unn ASTM D4052.

Ta6nuuya A1.2 — Habop A cTaHgapTtoB ans kannbposku Ans cnektpometpoB FTIR ¢ kanubposkoit PLS
B mMaccoBbIX NpoLeHTax

Homep cTaHgapTa BeHson Tonyon CyMMapHble Kcunonbl WU3ookTaH
1 0,00 0 0 100,00
2 0,00 7 0 93,00
3 0,00 14 0 86,00
4 0,00 21 0 79,00
5 0,00 15 15 70,00
6 0,25 0 0 99,75
7 0,50 0 0 99,50
8 0,75 0 0 99,25
9 1,00 0 0 99,00
10 1,25 0 0 98,75
11 1,50 0 0 98,50
12 0,256 7 0 92,75
13 0,50 7 0 92,50
14 0,75 7 0 92,25
15 1,00 7 0 92,00
16 1,26 7 0 91,75
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OkoHyaHue mabnuupi A1.2

B maccoBbIX NpoLeHTax

Homep ctaHaapra BeHson Tonyon CymmMapHble Keunonbl N300KTaH
17 1,50 7 0 91,50
18 0,25 14 0 85,75
19 0,50 14 0 85,50
20 0,75 14 0 85,26
21 1,00 14 0 85,00
22 1,26 14 0 84,75
23 1,50 14 0 84,50
24 0,25 21 0 78,75
25 0,50 21 0 78,50
26 0,75 21 0 78,25
27 1,00 21 0 78,00
28 1,256 21 0 77,75
29 1,50 21 0 77,50
30 0,25 15 15 69,75
31 0,50 15 15 69,50
32 0,75 15 15 69,25
33 1,00 15 15 69,00
34 1,25 15 15 68,75
35 1,50 15 15 68,50

Tabnuya A1.3 — Habop B cTaHaapToB Ans kanubpoBku 4nsa cnektpomeTpos FTIR ¢ kannbposkoi PLS

B MaccoBbIX NpoLeHTax

Moarpynna (He MeHee NSATU CTaHZapPTOB) BeHson Tonyon CyMMapHble Kcurornbl M3ookTaH
Moarpynna 1 1—6 0 0 o 100 %
Mogrpynna 2 1—6 7—9 0 o 100 %
Moarpynna 3 1—6 14—17 0 o 100 %
Moarpynna 4 1—6 21—25 0 o 100 %
Moarpynna 5 1—6 15—18 15—18 Ho 100 %

A1.1.3 Kanu6poBouHaa matpuua ans cnekrpometpos FTIR ¢ kanu6poskoit CLS
loToBAT Habop cTaHfapToB AN KanUbpoBKK, Kak ykasaHo B Tabnuue A1.4. Habop cofepxuT cTaHaapThl ¢ 6eH3o-
oM koHueHTpauueit ot 0 % mace. go 6 % macc.

Ta6bnuya A1.4 — Habop cTaHgapToB Ans kanubposky ans cnekrpometpos FTIR ¢ kanubposkoi CLS

B MaccoBbIX NpoLeHTax

Howmep cTaHaapta BeH3son Tonyon N3ooKTaH
1 0,0 50 95,0
2 0,0 15,0 85,0
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OkoHyaHue mabnuupi A1.4
B MaccoBbix npoLeHTax

Homep ctaHaapTa BeHson Tonyon MU3ookTaH
3 0,5 5,0 94,5
4 0,5 15,0 84,5
5 1,0 5,0 94,0
6 1,0 15,0 84,0
7 1,5 5,0 93,5
8 1,5 15,0 83,5
9 2,0 5,0 93,0
10 2,0 15,0 83,0
11 3,0 5,0 92,0
12 3,0 15,0 82,0
13 4,0 5,0 91,0
14 4,0 15,0 81,0
15 50 5,0 90,0
16 50 15,0 80,0
17 6,0 5,0 89,0
18 6,0 15,0 79,0

A1.1.4 CMecu ansa koppeKuuu 6asoBoii nuHumu ans cnekrpometpos FTIR ¢ kanu6poskoit CLS

FOTOBSAT OAMH pacTBop, coaepxalymit 80 % macc. rekcaHa U 20 % macc. cCOOTBETCTBYIOLLIEr0 apoMaTUYEeCcKoro co-
eAVHEeHVs NS KaxXAOoMW M3 WecTn cMeceii (Tonyon, 1,3-gumeTun6enson, 3-stuntonyon, 1,3,5-Tpumetun6enson, sTunbeH-
30n v nponun6eHson), Kak ykasaHo B Tabnuue A1.5.

Ta6nuuya A1.5 — CmMecu ans koppekuuu 6a3oBoi nuHUK Ans cnekTpomeTpos FTIR ¢ kannbposkoit CLS
B MaccoBbIX NpoLeHTax

e | 1o | Tovon | | T ven | ancenaen | Smamossson | MporunGenson
1 80 20 0 0 0 0 0
2 80 0 20 0 0 0 0
3 80 0 0 20 0 0 0
4 80 0 0 0 20 0 0
5 80 0 0 0 0 20 0
6 80 0 0 0 0 0 20

A1.2 KanubpoBka

A1.2.1 Kaxablif UHCTPYMEHT JOMKeH OblTb OTKanMBpoBaH B COOTBETCTBMU C MaTeMaTW4eCKUM anropuTMOM, Kak
ykasaHo B ASTM E1655. 3ta npaktuka cnyXuT pyKOBOACTBOM MO MHOrOMEPHOW KannbpoBKe WHGpaKpacHbIX CNeKTpo-
MeTpPOB, UCMONb3yeMblX NPKU onpefeneHnn huUsnHeckux CBONCTB HEMTENPOAYKTOB U HePTEXUMNYECKUX NPoAYKTOB. [1po-
Ueaypbl XapakTepusyloT 06paboTky AaHHbIX, pa3paboTky kanubpoBoYHOW Mogenu U keanudpukauyuio annapata. Ecnu
nonyyeH(bl) HenpepbIBHLIN(E) Anana3oH(bl) BOMTHOBLIX YMCEN CreKTpa, MOXHO MCNONb3oBaTb KanMbpoBKy METOAOM YacT-
HbIX HAMMeHbLIKWX kBagpaToB (PLS) unu kanubpoBKy NyTeM COMOCTaBMEHUS MUKOB KNAaCCUYECKUM METOAOM HaUMeEHbLUNX
ksagpartoB (CLS), a npu UCMonb3oBaHMKU ONMTUYECKOW NNOTHOCTU Ha AUCKPETHBIX BOMIHOBLIX YMCHaX MOXHO NMPUMEHSTb
MHOXECTBEHHYI0 NUHeHYyto perpeccuto (MLR).
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A1.2.2 MNepes aHanM3om AOBOAAT Bce obpasLbl o TemnepaTypel NabopaTtopum (ot 15 °C go 38 °C). 3anonHsawT
KioBeTY AN obpasua ctaHgaptaMu Ans kanubposku B cooTBeTcTBUM ¢ ASTM E168 nn nHCTPpYKUMAMU N3roTOBUTENS.

A1.2.3 ina Kaxporo U3 ctaHaapToB N8 KanubpoBKW NonyYaroT LMdpoBLie cnekTparnbHblie JaHHble Uk 3HaYeHns
ONTUYECKOI NIOTHOCTY C UCTIONb30BaHNEM KaXA0ro yCTaHOBIEHHOro hunesTpa.

A1.2.3.1 lMpu “cnonb3oBaHUM cnekTpoMeTpa cpefHero nHdpakpacHoro AnanasoHa ¢ QUILTPOM AN Kaxgoro u3
CTaHfapToB ANA KanMBpOBKM NOMyYaloT 3HA4YEHUSI OMNTUYECKO NIOTHOCTU Ha AMMHEX BOMH, COOTBETCTBYOLLMX YCTaHOB-
NeHHbIM hunesrpam.

A1.2.3.2 lMpu ncnoneaoBaHumu cnektpoMeTpa FTIR nonyyvatoT LudpoBble cneKTparnbHbie AaHHble B 06nacTu BOrHO-
BbIX YMcen oT 4000 fo 600 ecm™! ans kaxzoro cTaHaapTa Ans Kanubposku. MHdpakpacHLIi cnekTp npeacTaenseT coboit
oTpuvuaTesbHbli orapudM OTHOLLEHUSA OfHOMYYEBOro MHAPaKpacHOro cnekTpa, Nofy4eHHoro ¢ 06pasLoM, U OAHOMyYe-
Boro cnektpa FTIR ¢ cyxum BosgyxoM (unu azotom). Ansa npuGopos FTIR ¢ kanubposkoit PLS KoppekTupytoT 6a3oByto
TIVHUIO CMeKTpa € UCMOonb3oBaHNEM NIMHENHOrO NpMBNXeHns 6a3oBoN NNMHUN ANSA 3HAYEHUA ONTUYECKON MNOTHOCTH, W3-
MepeHHoi B gnanasoHe oT 712 fo 658 em1,

A1.2.4 [Ina cnekTpoMETPOB CpeAHero MHdpakpacHoro fuanasoHa ¢ pUnsTpoM onpeaenstoT KanmbpoBoYHYO MO-
Zenb, ucnone3ys Koppensauuio Habopa KannbpoBOYHbIX CMEKTPOB C U3BECTHBIMU KOHLIEHTpaLmAMK 6eH3omna (B 06beMHBIX
npoueHTax) no ASTM E1655 nytem nogbopa nog cnepytollee ypasHeHne MLR:

2 2
C=a[x]t .. +a, X, + by Xgya0a + D2 Xgpg eyt + € (A1.1)

rae C — KoHUeHTpauus aHanuTa, % o6.;
a, b, — ko3 PULMEHTLI perpeccuy,
Xy, — ONTAYECKas NIIOTHOCTb NpK ANMHE BOMHbLI unsTpa n;
© — CcBOBOAHbLIN YneH.

A1.2.5 Insa cnektpomMeTpoB FTIR ¢ kanubposkoii PLS paspabatbiBaloT ABe oTAENbHBIE KanubpoBoYHbIE MOAENN.

A1.2.5.1 PaspabatbiBatoT nepsyto kanubpoBoYHY0 Mofenb (C UCNoNb3oBaHEM CTaHAapPTOB C KOHLEHTpaLuei 6eH-
3ona ot 0,0 % macc. o 1,5 % macc.), HaszbiBaeMyto KanubpoBKO HU3KOTO YPOBHS, C UCNONIb30BAHUEM CMEKTPOB, MOMyYeH-
HbIX ANA CTaHAapToB U3 KanwbposodHoro Habopa A B cooTBeTCTBUM € Tabnuueit A1.2. OTa kanubpoBka ycTaHaBnmeaeT
CBA3b MeXAy CrekTpanbHbIMU faHHBEIMU U KOHLEeHTpauueid 6eHsona (B 06beMHbIX MpoueHTax). Ana paspaboTku kanu-
BPOBKI HU3KOFO YPOBHS MCMOMb3YIOT flaHHble CO CKOpPEeKTUPOBaHHOI 6a30B0i NUHWelt B Anana3soHe oT 712 fo 664 cm.
Mpwu paspaboTke MO enu UCNOMb3YHT LEHTPUPOBaHUE NO CPEAHEMY 3HAYEHUIO U YETBIPE CKPLITHIE NEPEMEHHbIE.

A1.2.5.2 PaspabaTbiBatoT BTOpyl0 KanubGpoBoYHyO Mogenb (C MCMonb3oBaHWEM CTaHAapTOB C KOHLEHTpauueit
6eH3ona ot 1,0 % Macc. go 6,0 % macc.), HasbiBaeMyto KanuBpoBKON BbICOKOTO YPOBHS, C UCMONb30BaHMEM CNEKTPOB,
noslyYeHHbIX AN CTaHAaPTOB U3 kanmbpoBovHoro Habopa B B cootBeTcTBUM C Tabnuueit A1.3. 3Ta kannbpoBka ycTaHaB-
NMBaET CBSA3b MeXAY CreKTparbHbEIMW AaHHBIMU U KOHUEHTpauuei 6eH3ona (B 06beMHbIX NpoueHTax). [na paspaboTku
KanuGpoBKKU BLICOKOTO YPOBHS MCMOMb3YHT AaHHbLIE CO CKOppeKTUpoBaHHOW 6a3oBoi NUHWeW B gnanasoHe ot 712 fo
664 cm~!. Mpu paspaboTke Mogerny NCMonNb3yloT LEHTPUPOBaHNE NO CPEAHEMY 3HAUYEHUIO N YeTbIPe CKPLITLIE NepeMeH-
Hble.

A1.2.6 ina cnektpomeTpoB FTIR ¢ kanubpoBkoit CLS paspabatbiBatoT ogHy KanubpoBodHyto Mogernb. 3Ta Kanu-
6poBKa yCTaHaBMMBAET CBA3b MEXAY CNeKTpanbHLIMU AaHHBIMW W KOHLUEeHTpauuel 6eHsona (B MaccoBbIX MPOLEHTaX).
Mpu pa3paboTke kKanMBpPOBOYHOR MofeNni UCMONb3YIOT CNEKTp B AnanasoHe ot 710 ao 660 cm~.

A1.2.6.1 N3MepstoT CNEKTPLI LeCTN CMecel Ans Koppekuun 6a3oBoit NUHUK, YKasaHHbIX B Tabnuue A1.5, a Takke
CMeKTp YNUCTOro rekcaHa B AnanasoHe oT 710 1o 660 cM~1. U3 kaxaoro cnekTpa cMeceii (pacTBopos KoHLEeHTpaLeit 20 %
macc.) BbiMuTatoT B 0,80 cnekTpa rekcaHa. [onyyeHHbIA CNeKTp NpeAcTaBNAeT co60i NPON3BOAHLIA CNEKTP COOTBETCTBY-
tOLLLEro apoMaT4eckoro COeanNHEHNs.

A1.2.6.2 ANNpOKCUMMPYIOT CEKTP MOMMOLLeHMs B AnanasoHe ot 710 4o 660 cmM~! ¢ ucnonbaoBaH1eM Knaccuyecko-
ro MeTofia HauMeHbLLUNX KBafpaToB (MeTod k-mMaTpuubl). ANNpoKCUMUpPYIOLLAA MaTpuua AOMXKHa BKIOYaTb NPOM3BOAHbLIE
cnekTpel Tonyona, 1,3-aumeTun6eHsona, 3-stuntonyona, 1,3,5-Tpumetunbersona, aTunbeHsona u nponunbeHsona.

A1.2.6.3 [Ina ycTpaHeHUs NepeKpbITUS CNEKTPOB BbIMUTAIOT MPOU3BOAHLIE CNEKTPLI Tofyona, 1,3-aumeTunbeHsona,
3-atuntonyona, 1,3,5-TpumeTunbeHsona, aTunbeHsona u nponunbeHsona, YMHOXEHHbIE Ha KO3pULUEHTEI, NOnyYeH-
Hble annpoKkcumaLumet KnaccuyeckuM MeToOM HauMeHbLUWX KBafpaToB, U3 cnekTpa nornolleHws. B pesynsrate nony-
YaloT ocTaTouHbI MUK GeHsona.

A1.2.6.4 ANNpOKCUMUPYIOT OCTaTOUHbLIN NUK 6eH3ona ¢ ucrnonb3oBaHueM JIopeHLUeBONn OYyHKLMM hOpMbI CNEKTparb-
HOW NUHMK ¢ NUHeHO 6a30BOI NiHUel B AnanasoHe oT 691 fo 660 cm™!. NlopeHLieBa hyHKLMA PopMbl CieKTpanbHOM
NuHUK L(V) MeeT credyroLwuin Bua:

2
A kves, (A1.2)
0-V)

Lr)= r2 (v
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rae A — BbicoTa NuKa,
["— nonosuHa LUMPUHbLI NKKa;
Vo — UeHTparbHoe BOSIHOBOE YNCHO;
v — BOJTHOBOE Y4M1C10;
k — yron HakrnoHa 6a30BoW NNHUK,
& — TodKa nepeceveHns NUHeRHoN 6a30BOo NIMHWUK C OCBIO OPAUHAT.

MckoMbIMK NapameTpamm Npu annpokcMMaLm METOA0M HauMeHbLUMX KBaapaToB SBNATCA A, [, vg, K1 .
A1.2.6.5 Mony4atoT ypaBHeHNe KanubpoBKU, UCMOMb3YSA BLICOTY OCTATOMHOrO NKa (3aBUCUMOCTL NapameTpa A oT
KOHLEeHTpaLun 6eH3ona B MaccoBbIX NPOLEHTax).

A1.3 KBanudmkauusa pabounx xapakrepucTuk annapara

Mocne npoBefeHUst KanUbpPoBKM(OK) OTAEMbHLIA KanuOpoBaHHbIA annapat LomMmKeH 6bITb KBanubuuupoBaH, 4Tobsl
ybepuTbes, 4To annapat TOMHO M NPELM3NOHHO onpefenseT KOHUEHTpaLuuto 6eHaona B NPUCYTCTBUN TUMWYHBIX KOMMOHEH-
TOB TONMUB ANA ABUraTenei ¢ UCKPOBLIM 3aXUraHueM, KoTopble B TUMUYHBLIX KOHLEHTPaLUAX Bbi3bIBaKT CriekTparnbHble
nomexu. OBLMMM KNaccaMu COeAVHEHNI, BbI3bIBAIOLLMX NMOMEXU, ABNSIOTCS MOHO3aMeLLEHHbIe apoMaThYeckne coeam-
HeHusA (ANA Bcex npouefyp KanMbpoBKW) U OKcureHaThl (A8 KanMOpoBKM CNEeKTPOMETPOB € OUIETPOM) B BEICOKUX KOH-
LeHTpauusax. Ksanudukaumio BLINOMHAT TOBKO MPW NepBOHa4YanbHOM BBOAE B 3KCMIyaTaluto, NOBTOPHOW Kanubposke
WK peMoHTe annapara.

A1.3.1 lMpurotoBneHne ctaHgapToB ANA KBanudukauum

[oTOBAT N0 Macce MHOrOKOMMNOHEHTHbIE CTaHAapThl 4N KBanudukauumn B cootseTcteum ¢ ASTM D4307 (unu coot-
BETCTBYHOLMM 06pa3om nepecuuTLIBatoT ans Sonbluero konudectasa) n no ASTM D5842 n ASTM D5854 — B cooTBETCTBY-
oLMX crnyyasx. OTU cTaHAapThl AOMMKHbI ObITb @HanormyHbIM1, HO He ULEHTUYHBIMU cMecsM KanubpoBoyHoro Habopa.
CTaHgapTsl ANs KsanudukaLuun rotoBaT TakuMm obpa3oM, 4Tobbl BapbUpoBaTb KOHLEHTpauuio 6eH3ona U MellatoLmux
KOMMOHEHTOB B Anana3oHe, COCTaBNsoLWeM He MeHee 95 % aunanasoHa cTaHfapToB Ans kanubposku. Yucno TpebyemMbix
cTaHgapToB onpeaensatoT no ASTM E1655 u, Kak npaBuno, oHO B NATb pa3 6onblle Yncna He3aBUCUMBIX NepeMeHHbIX
B KannbpoBo4YHOM ypaBHeHUU. [Ansa YeTblpexkoMnoHeHTHoi mogenu PLS Tpebyerca He meHee 20 cTaHAapToB AnsA KBa-
nudpukaumu. Ona cnekTpoMeTpa ¢ cembio dunsTpamu, ucnonbsytolero dopmyny (A1.1) ana kanubposku, Tpebyerca
50 cTtaHgapToB AN kBanudukauuv. [ns kanubpoBOK, OCHOBAHHbLIX Ha COMOCTABMIEHUN NMUKOB KIAaccU4eCckUM METOA0M
HauMeHbLUMX KBagpaToB, TpebyeTca He meHee 20 cTaHf[apTOB ANA KBanuduKauum.

A1.3.2 C6op faHHbIX KBanudpukauuu

B kaxaom u3 cTaHAapToB ANA KBanudUkaLmum n3mMepsaioT KOHUEeHTpaLuto 6eH3ona, BbipaXeHHYo B 06beMHbIX Npo-
LieHTax, B COOTBETCTBUM C pa3aenoM 12 HacToswero ctaHaapTa. CootBeTcTBUE paboumnx XxapaKTepucTUK annapara ycTa-
HOBMeHHbIM TpeGoBaHUSAM ONPeAEnsIoT B COOTBETCTBUM € Npoueiypamu, aHanorudHbiMu onucaHHsIM B ASTM E2056.

MpumevyaHune A1.1 — Mockonbky AaHHLIA MeTog 6bin paspabotaH Ao paspabotku ASTM E2056, aaHHble, He-
obxoguMele Ans nonHow peanusauyun ASTM E2056, He gocTynHbl. [poueaypbl, ONUCaHHBIE HUXE, COrNacyrTca ¢ Lenbio
ASTM E2056.

A1.3.3 CpepHekBagpaTUYECKyto NorpeLHocTs kBanudukaummn (SEQ) BelucnAOT No cneaytowein hopmyne:

(A1.3)

rAe @ — KOTNUYeCTBO CypporaTHbIX CTaHAapToB ANs KBanudukaLuy,
¥; — oLieHKa KOHL@HTpaLM1 KOMMOHEHTa B i-M CTaHAapTe ANs kBanvdukaumy;
¥; — KOHLIEHTPaLMM KOMIMOHEHTa B /-M CTaHfapTe Ans ksanndukaLum.

A1.3.3.1 Ina kaxgoro Tuna annapara BbMMCNSAOT 3HadeHue F genenmem SEQ B kBagpate Ha PSEQ B kBagpaTe
(obbeauHeHHasn cpepHekBagpaTUieckas NorpeLlHoCcTb KBanudukaLyum Ansa annapaTtos, UCNOML30BaHHLIX B Mexnabopa-
TOPHLIX UCMBITAHUSX, B KBagparte). 3Ha4yeHUe F cpaBHUBAIOT C KpUTUHECKUM 3HaYeHUEeM F ¢ uncroM creneHei csoboabl
n DOF(PSEQ) B 3HameHaTene. 3HaveHnsa PSEQ u DOF(PSEQ) ans Tpex TMNoB annapaToB NpueeAeHsl B Tabnuue A1.6,
KpUTHUYeCKUe 3Ha4YeHUn F — B Tabnimye A1.7.

A1.3.3.2 Ecnu 3Ha4yeHne F MeHee Unu paBHO TabrnMYHOMY KpUTUHECKOMY 3HAY€HUI0 F, annapat KBanmduumposaH
ANs NPOBeAEHNS UCTIbITAHNIA.

A1.3.3.3 Ecnu 3HaveHmne F Gonee Tabnu4HOro KpUTUHECKOro 3Ha4YeHus F, annapaT He kBanudguumposaH Ans npo-
BeJleHNA UCTbITaHWiA.
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Tabnuya A1.6 — ObbeanHeHHas cpefHeKkBagpaTu4ecKkas norpellHoCTb KBanmdukaLum 4nga annapaToB TpexX TUMNOB

CnekTtpomeTp FTIR

CnektpomeTp FTIR

Mokasarere CrekTpoMeTp ¢ hunsTpom ¢ kanu6poskon PLS ¢ kanuéposkoin CLS
PSEQ 0,0750 0,0555 0,0812
DOF(PSEQ) 389 306 270

Tabnuya A1.7 — KpuTudeckoe 3HaveHue F
3HameHaTtenb DOF(PSEQ)
Yncnutens q

389 306 270
20 1,60 1,60 1,61
25 1,53 1,54 1,55
30 1,49 1,50 1,50
35 1,45 1,46 1,47
40 1,43 1,43 1,44
45 1,40 1,41 1,42
50 1,38 1,39 1,40
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Mpunoxexnue AA
(cnpaBouHoe)

CBeileHUsA 0 COOTBETCTBUM CCbINTOYHbIX cTaHaapToB ASTM
MEeXrocyaapCTBeHHbIM CTaHAAPTaM

Tabnunya OA1

OB03HaYeHne CCbINOYHOro CTeneHb OB03HayeHne 1 HaUMeHoBaHNe COOTBeTCTBYHLLEro
ctaHgapta ASTM COOTBETCTBUA MeXrocyaapcTBEHHOro cTaHaapTa

ASTM D1298 IDT FOCT 33364—2015 «HedhTb 1 HedTenpoaykThl Xxuakue. Onpege-
NeHne MNOTHOCTW, OTHOCUTENLHOW MITOTHOCTU W NNOTHOCTU B rpa-
aycax APl apeomeTpom»

ASTM D4052 — *

ASTM D4057 NEQ FOCT 31873—2012 «HedhTb 1 HedpTenpoaykTl. MeToAbl py4HOro
oTtbopa npoby»

ASTM D4177 — *

ASTM D4307 — *

ASTM D5769 — *

ASTM D5842 — *

ASTM D5854 — *

ASTM E168 — *

ASTM E1655 — *

ASTM E2056 — *

BETCTBUA CTaHO4apTOB!

* COOTBETCTBYIOLLMIA MEXTOCYLapCTBEHHbIA CTaHgapT oTcyTcTByeT. [1o ero NpUHATUS PEKOMEHAYETCS UCMONb30-
BaTb NepeBo Ha PYCCKWiA A3bIK AaHHoro cTaHaapTa. OduumaneHelid NnepeBof AaHHOToO cTaHAapTa Haxogutes B defe-
pansHOM UHGOPMaLMOHHOM hoHe CTaHAapToB.

M pnMmedaHhne — B HaCTOHLLleVI Ta6n|/|ue Mcnosib3oBaHbl crnefyrouime yernoBHble 0003Ha4YeHUs CTEMNEHN COOT-

- IDT — ngeHTUYHble cTaHgapThl,
- NEQ — HeskBMBarneHTHble cTaHAapThl.
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