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MNpegnucnosue

Llenn, ocHOBHble NPMHLMMbI U NOPSAAOK NPOBEAEHUSI paboT N0 MEeXrocyapCTBEHHOW cTaHfapTu3a-
uun yctaHosneHsl FOCT 1.0-92 nMexrocygapctBeHHaa cuctema ctaHgaptusaunn. OCHOBHbIE MONOXEHNA»
n FOCT 1.2-2009 «MexrocyfapcTBeHHas cuctema ctaHgaptnsaun. CtaHaapTbl MEXIOCy4apCTBEHHbIE,
npaswuia 1 pekoMeHgaLMm No MexrocyAapcTBeHHON cTaHaapTu3auun. Mpasuna pa3paboTkun, NPUHATUS,
NPUMeHeHNs, 0GHOBNEHUS N OTMEHbI»

CsefieHns o0 cTaHgapTe

1 NOArOTOBJ/IEH depepanbHbIM rocyAapCTBEHHbIM YHUTapHbIM NpeanpuaTuem «Bcepoccuiickuii
Hay4HO-uccnefoBaTebCkuii LeHTp cTaHjapTu3auum, nHdopmauuy u ceptudukaumm cobipbs, Matepranos v
BewectB» (Pryrn «BHUNLCMB») Ha OCHOBE COGCTBEHHOrO ayTEHTMYHOTO MepeBOAa Ha PYCCKUIA A3bIK
cTaHfapTa, yKasaHHOro B NyHkTe 4

2 BHECEH ®epepasibHbIM areHTCTBOM M0 TEXHUYECKOMY pPerysimpoBaHunio U MeTposiorum

3 TMPUHAT MexrocyaapCcTBeHHbIM COBETOM MO CTaHAapTM3auuu, MeTposiorum u ceptudmkaumnm
(npotokon oT 14 Hos16psA 2013 r. Ne 44-2013)

3a npuHAT1eE NporosiocoBasu:
COKpameHHoe HanmeHoBaHune

KpaTkoe HanmeHoBaHue CTpaHbl Kog ctpaHbl HALVIOHAILHOTO OpraHa

no MK (MCO 3166) 004-97 no MK (UCO 3166) 004-97 N0 CTaHAAPT3ALMN
ApmeHunsa AM MwuH3koHOMUKM Pecny6ivkn ApmeHus
Kuprusumsa KG KblpreisctaHgapT
Poccusa RU PocctaHgapT

4 Hactoawmini ctaHgapT uWAeHTUMYeH cTaHgapty ASTM D 5845-11 Standard test method for
determination of MTBE, ETBE, TAME. DIPE. methanol, ethanol and terf-butanol in gasoline by infrared
spectroscopy (CtaHgapTHblli meTog onpegeneHns MTBEI. 3TbD. TAM3. AUNMD. meTaHona, ataHona U
TpoT-6yTaHona B 6eH3nHe UH(IPAKPACHOI CNEKTPOCKOMMEN).

HacTtoswwii ctaHgapT pa3pa6otaH Ha ocHoBe [OCT P 52256-2004 «BeH3unHbl. Onpepenexve
MTBD. 3TE3. TAMD3. ANM3, meTaHoa, 3TaHoMa U mpem-6yTaHo/1la METOAOM MH(PaKPaCHOW CNeKTPOCKO-
nmn»

CtaHpapt ASTM paspaboTtaH kommuTeTom ASTM D02 «HedTenpoaykTbl U CMa30oyHble MaTepuasibl»
M HaxoAuTcs Nnoj KoHTposneM nogkomuteta D02.04.0F «MeToabl CNEeKTPOCKONUYECKOTO NOr/IoLWeHns» Ame-
pVIKaHCKOro obLuecTsa no UCMbITaHUAM 1 MaTepuasam.

MepeBof C aHrMInCKOro A3bika (en).

HavmeHoBaHue HacTosLero ctaHjapTa M3MEHEHO OTHOCUTE/IbHO HaVMEHOBaHWUsA yKasaHHOro ctaHgjap-
Ta ans npmeegeHus B cootsetcteme ¢ FOCT 1.5-2001 (nogpasgen 3.6).

OdhmymansHble ak3emMnaspbl ctaHgapTa ASTM. Ha 0CHOBE KOTOPOro MOArOTOB/IEH HACTOALMIA MeX-
rocyfapCTBeHHbI cTaHAapT, U cTaHgapToB ASTM. Ha KOTOpble AaHbl CCblIKU, MMetlTcs B degepasibHOM
NHOPMaLMOHHOM DOHAE TEXHUYECKUX PEernamMeHToB U CTaHA4apToB.

CBefieHnss 0 COOTBETCTBMM MEXIOCYAapCTBEHHbIX CTAHAAPTOB CCbINIOYHLIM CTaHgapTam npusefeHsl
B [JONONIHNUTENBLHOM MpunoxeHun A.A.

CTeneHb COOTBETCTBUA - naeHTuyHas (KOT)

5 MNprka3om ®epepanbHOrO areHTCTBa N0 TEXHWYECKOMY PerysimpoBaHuio U MeTposiornn oT 22 Ho-
a6ps 2013 1. Ne 718-cT MEXrocyAapCTBEHHbI cTaHaapT
FOCT 32338-2013 BBejeH B fieiicTBUE B KauecTBe HaLMOHa/IbHOrO cTaHaapTa Poccuiickoii ®epepaumm ¢
1 auBaps 2015r.

6 BBEJEH BIEPBbIE
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WNHdopmaumsa 06 n3aMeHeHUsX K HacTosAleMy cTaHaapTy NybnMkyeTca B eXerofjHom uHgopma-
LIMOHHOM YyKa3aTene «HauvoHabHble CTaHgapThl», @ TEKCT W3MEHEHWUA W NONPaBoOK - B €XEeMeCSYHOM
MHOPMaLMOHHOM yKasaTene «HauuoHanbHble cTaHfapThi». B cnyvas nepecMoTpa (3aMeHbl) uam oT-
MeHbl HacTOALWero craHjgapTa CoOOTBeTCTBYLWee yBefjoMAeHne 6yaeT onyb/iMKoBaHO B exXemecsu-
HOM MHOpPMaLMOHHOM yka3aTene «HauuoHanbHble cTaHAapThl». CooTBeTCTBYyLWaa uHdopMaums,
yBefJoOM/IeHNe 1 TeKCTbl pasMeLlalnTcsa Takke B UHOPMaLMOHHO cucTeMe 06Lero nofb3oBaHus - Ha
ofhmumnansHoMm caiTe dPefepanbHOro areHTCTBa MO TEXHUYECKOMY PerysMpoBaHuio U MeTponorum B
ceTn HTepHeT

© CrampapTtuHgopm. 2014

B Poccuiickoit ®eaepauun HacTosIlmMiA cTaH4apT He MOXEeT ObiTb MOJIHOCTBIO M/IM YaCTUUYHO BOC-
npoussejeH, TUPaXMPOBaH 1 PacnpocTpaHeH B kKayecTse ohMUManbLHOMO usgaHns 6es paspelleHus dege-
panbHOro areHTCTBAa N0 TEXHUUYECKOMY PEeryinpoBaHuio 1 MeTponorim
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M E X T T OCYLAPTCTHBETHTHTUGbB CTAHAOAPT

BEEH3NHbI

OnpegeneHne MTBE3, 3TE3, TAM3, AWIM3, meTaHona, aTaHona u /npeT-6yTaHona
MeTOoAO0M UH(IpaKpacHoi cnekTpockonuun

Gasolines Determination of MTBE, ETBE, TAME. DIPE. methanol, ethanol and
ferf-butanol by method of infra-red spectroscopy

faTta BBegeHus - 2015-01-01
1 O6nacTtb NPUMeEHeHUA

11 HacToswmin cTaHfapT ycTaHaBnvWBaeT MeTOf OnpegeneHWs MmeTaHona, aTtaHona, TPBT-
6yTaHoNa. MeTun-TpeT-6yTunosoro acgmpa (MTEI). atun-tpet-6yTnanosoro acpupa (3TB3). Tpe/n-amusn-
MeTunosoro acupa (TAM3) n gumsonponunosoro acumpa (ANM3I) B 6eH3MHe MHDpaKpacHOW CNEKTPOCKO-
nve.

MeToa MOXeT 6bITb MCNOMb30BaH A8 OnpefeneHnss MaccoBoli fonn metaHona ot 0.1 % fo 6 %;
3TaHona - ot 0.1 % go 11 %: rnpern-6ytaHona - ot 0.1 % go 14 % n ANN3. MTBES. 3TE3 n TAM3 - ot
0.1 % po 20 %.

1.2 3HaueHus, BblpaxeHHble B eguHMLax cuctembl CU. cnegyeT cumTtatb CTaHAAPTHLIMU.

1.3 B HacTosilleM CTaHgapTe He npefycCMOTPEHO pacCMOTpPeHue BCeX BOMPOCOB obecnevyeHus
6€e30nNacHOCTU, CBA3AHHbIX C ero npuMeHeHnem. MNonb3oBaTenb HACTOALWEro cTaHgapTa HeceT OTBETCTBEH-
HOCTb 3a yCTaHOB/IEH/e COOTBETCTBYHOLMX NpaBua Mo TeXHNke 6e30nacHOCTM 1 OXpaHe 3[40p0BbA, a Takke
onpegenseT UenecoobpasHOCTb MPUMEHEHUS 3aKOHOAATE IbHbIX OfPaHMYEeHUn nepes ero NCNoNb30BaHU-
em

2 HopMaTUBHbIE CCbIJIKK

[Ns npyMeHeHns HacToALWero ctaHjapta Heo6xoAWMbl Creaytlime CCblIoUYHbIe AOKYMEHTbI. [ns
HefaTMPOBaHHbIX CCbINIOK NPUMEHSAIT NocnefHee M3faHuWe CCbIIOYHOTO JOKYMeHTa (Bk/lovas BCe ero us-
MEHeHNs).

2.1 CraHpgaptbl ASTM 1

ASTM D 1298 Test method for density, relative density (specific gravity), or API gravity of crude pe-
troleum and liquid petroleum products by hydrometer method (MeTog onpegeneHus NAOTHOCTU, OTHOCU-
TeNbHOIN MoTHOCTK (YAEeNbHOro Beca), MI0THOCTM B rpagycax API cbipoit HedhTu 1 XuakMx HedpTeNpoayKToB
apeomMeTpoM]

ASTM D 4052 Test method for density, relative density, and API gravity of liquids by digital density
meter (MeTog onpefeneHns NAOTHOCTM U OTHOCUTENbHON MIOTHOCTU XWUAKOCTEW 3/1eKTPOHHBIM NJI0THOMeE-
pom)

ASTM D 4057 Practice for manual sampling of petroleum and petroleum products (MpakTuka py4Ho-
ro ot6opa npob HedTM N HedPTENPOLYKTOB)

ASTM D 4307 Practice for preparation of liquid blends for use as analytical standards (MpakTuka
NPUrOTOB/IEHNA XUAKNX CMeceli ANA UCMO/Ib30BaHWA B KaYecTBe CTaH4apToB A/ aHa/IM3a)

ASTM D 4815 Test method for determination of MTBE. ETBE, TAME, DIPE, fert/ary-amyl alcohol
and C, to C4alcohols in gasoline by gas chromatography (MeTtog onpegenexvus MTBED. 3TE3. TAM3. AN-
M3, mpem-amuioBoro cnupta u cnupToB oT Ci o C4B 6eH3UHe ra3oBoli XpoMaTorpacdmeit)

ASTM D 5599 Test method for determination of oxygenates in gasoline by gas chromatography and
oxygen selective flame ionization detection (MeTog onpeaeneHnsi okcureHaToB B 6EH3UHE ra3oBOI XpoMaTo-

" YTOYHUTb CCbIIKU Ha cTaHgapTel ASTM MOXHO Ha caiite ASTM, weom.astm.org. unu B cnyxbe
nogaepxkn kamentos ASTM: service@astm.org. B WHOpMaLMOHHOM TOMe exerofHoro c6opHuKa
ctaHgaptoB ASTM (Annual Book of ASTM Standards) cnegyeT o6pawatbCa K CBOAKE CTaHAapTOB
eXerofHoro cbopHvKa cTaHJapToB Ha CTpaHuLe caiTa.

N3paHve opuumanbHoe
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rpacdueit ¢ KNCNopoAceneKTUBHLIM NAaMeHHO-VOHN3aLMOHHbIM AETEKTOPOM)

ASTM E 1655 Practices for infrared multivariate quantitative analysis (MpakTuka no nHppakpacHomy
MHOTOMEpPHOMY KO/IM4ECTBEHHOMY aHanunsy)

2.2 [ononHWTenbHbIR cTaHaapT*'1

GC/OFID EPA Test method - Oxygen and oxygenate content analysis (by way of gas chromatogra-
phy with oxygen-selective flame ionization detection) (MeTog onpegenenusa. CogepxaHue kucnopoga u ok-
cureHata (ras3oBoli xpomartorpadgumeit ¢ KMCIOPOACENEKTUBHBIM NIaMEHHO-MOHU3ALUMOHHbIM AeTeKTupoBa-
Hem)]

3 TepMuUHbI 1 onpeneneHns

3.1 B HacTosiLeM cTaHAapTe NPUMEHEHbI C/ieAylolie TEPMUHbI C COOTBETCTBYHOLLUMU onpeaene-
HUAMN:

3.1.1 mHorokomMnoHeHTHass kanubpoBka (multivariate calibration): MNpouecc co3gaHua kanuoépo-
BOYHOI/ MOZEesiM C UCNO/Ib30BaHNEM MHOTOKOMMOHEHTHbIX MaTeMaTMYeCcKuX COOTHOLLEHWI AN Koppensayumn
M3MEPEHHbIX 3HAYEHUI ONTUYECKUX MIOTHOCTEN, MOMYYEHHbIX A8 psfa KanmbpoBOYHbIX 06pasLoB, K
KOHLleHTpaunii cTaHAapTHbIX KOMMOHEHTOB 3TUX 06pa3L0B UK OnpedesieHHbIX CBOMCTB psga 06pasLoB.

Pe3ynbTupytoLlyto MHOrOKOMMNOHEHTHYHO KalMGpoBOYHYH0 MOAENb MPUMEHSIOT A1 aHanm3a crek-
TPOB HEM3BECTHbIX 06pa3L0B NPW OLEHKE KOHLEHTpaLuM KOMMOHEeHTa Wan onpefefneHHbIX CBOWCTB Heus-
BeCTHOro obpasua.

3.1.2 okcureHat (oxygenate): Kucnopogcoepxaliee opraHn4yeckoe coeguHeHve, KOTopoe MOXeT

6bITb UCMOMBL30BAHO Kak TONNBO UK AobaBka K TONAMBY, Hanpumep pasHble CNUpTbl U NPOCTble 3¢hmpsl.

4 CyuwHoCcTb MeToAa

4.1 O6pa3sel, 6eH3nHa BBOAAT B iUEiKy ANA XBAKOro obpasua. Myyok uHcpakpacHbIX nyyeid, Npoii-
45 Yepes obpasel, nonajaeT Ha [eTEKTOp 1 CUrHa AeTekTopa perncTpupyeTcs.

O6nacTb MH(pPaKpacHoro cnekTpa BbIGUPAT C MOMOLLbIO YCTAHOBKM BbICOKOCENEKTUBHBLIX NOM0CO-
BbIX (hnNbTPOB Nepep 06pa3LOM UK MOCAe Hero uav No pesynbrataM MaTtemaTuyeckoro pacyeta obnac-
Tei nocne NonyvyeHns NosHoro cnektpa. NMpoBOAAT MHOTOKOMMOHEHTHbI MaTeMaTuyeckuii aHanms, npeo6-
pasyowuii curHan getektopa 415 BblGpaHHbIX 06nacTeli B CNeKTpe Hen3BecTHOro obpasua B KOHLEHTpa-
LIMI0 KaXKA0ro KOMMOHEHTA.

5 HasHaueHne metoga

5.1 CnupTbl 1 NpOCTble ahvpbl BBOAAT B OEH3UH 4718 NONyyeHus pedopMyIMpoBaHHOro 6eH3nHa ¢
MOHWXEHHbIMU BbIGPOCAMW MW 418 NOBbILEHNS OKTAHOBOTO yncna. [Ans o6ecneyeHnss NpMeMaemMoro Kkade-
CTBa TOBApHOro 6eH3nHa TUN ¥ KOHLEHTPaLMo OKCUTeHaToB YKa3biBaloT B JOKYMEHTax Ha 6eH3uH.

K uncny npobnem, CBSi3aHHbIX C TOMJMBaMMU, COAEPXALLMMU  OKCUreHaTbl, OTHOCSATCS Npuemu-
CTOCTb. JaBNEHNE HAaCbILLEHHbIX MapoB, pasgeneHne as 1 BbIGPOCHI OT UCNapeHus.

5.2 [laHHbIli meTof 6bICTpee, npolle v Aellesse ApYrux COBPEMEHHbIX METOAO0B.

5.3 MeTof MOXHO MCNOMb30BaTh A1 KAYeCTBEHHOro KOHTPO/A Npy NPOU3BOACTBE OGEH3MHA.

5.4 HacTtoswuii metoq He koppenupyetcsa ¢ metogom no GC/OFID EPA.

5.5 [1na HeKoTOpbIX 06pa3L0B, UCMbITAHHbLIX NPW NPOBEAEHUN MeXNabopaTopHbIX UCMbITaHWA, Ha-
61104an1chb OLWNMBOYHbIE NOoKa3aTenn C NOMOXUTENIbHBIM 3HAaKOM. [OCKONbKY B MexnabopaTopHbIX UCNbITa-
HUAX WCMOMb3YIOT OrpaHNYeHHoe KONM4YecTBO 6a30BblX OEH3MHOB, HEBO3MOXHO YCTAHOBUTb OXUAAEMYIo
NepuoAnYHOCTb WM 3HAYEHUS OLIMGOYHBIX NOoKa3aHWil C NOMOXUTENbHLIM 3HAKOM, npegnonaraemMbie Ans
60nblUero KosmyecTsa 6a30BbIX GEH3UHOB.

6 Annapatypa

6.1 VHbpakpacHblii cnektpomeTp (MIK-cnekTpomeTp) B cpegHeM Avana3oHe chnekTpa Of4HOro 13 Tu-
nos. npmeefeHHbIX B 6.1.1 - 6.1.3.

6.1.1 NK-cnekTpomeTp ¢ UALTPOM

Mpn6op COCTOUT M3 WCTOYHMKA WMHGppakpacHoro uanyuvenus (UK-nsnyuenus), sueliku, nponyckato-

1> Code of Federal Regulation. Part 80 of Title 40. Section 80/46(g); also published in the Federal
Register. Volume 59. No.32, February 16.1994. p 7828.
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el uHdpakpacHsle nyun (VIK-nyumn), wam XMAKOCTHOWN SAYENKN C HapyLUeHHbIM MOJIHbIM BHYTPEHHUM OTpa-
)XEHWEM. BOJIHOBOTO M3bupatesnibHOro ouabTpa, MoaynsAaTopa, AeTekTopa aHanoro-ungpoBoro npeobpaso-
BaTesisl. MMKpOMpoL,eccopa 1 ycTpolicTBa BBoAa obpasLa.

6.1.2 K-cnekTpomeTp ¢ ®ypbe-npeobpaszoBaTtenem

Mpn6op COCTOUT N3 WCTOYHMKA MHAPaKpacHOro nsnydeHus (MK-nsnyyvenus). syeitku, nponyckato-
wasa NK-nyun. nnm XnaKoCTHOW fyelikan ¢ HapyLeHHbIM NOIHbIM BHYTPEHHUM OTPaXeHUeM, CKaHMPYLWEero
MHTepdepomeTpa, AeTeKkTopa, aHasoro-ungpoBoro npeobpasoBartesis, MUKpoONpoLeccopa M yCTPoicTBa
BBOJa o6pasua.

6.1.3 iucnepcnoHHblt NK-cnokTpomeTp

Mpn6op COCTOUT M3 UCTOYHUKA MHAppakpacHoro uanyvenmsa (UK-usnyyenus). syeiiku, nponyckaro-
wein VK-nyun, nam XWAKOCTHOW KIOBETbl C HapYyLEHHbIM MOMHbIM BHYTPEHHUM OTpPaXeHWeM, BOSIHOBOIO
ONCNEPCUOHHONO 31emMeHTa (peweTkn uan nNpu3mbl), MOAYNATOpa, AEeTEKTOpa, aHanoro-uMgpoBoro npeob-
pasoBaTens. MMKponpoLeccopa v ycTpolicTBa BBeAeHUsi obpasua.

7 PeaKTuBbl N matepuanbl

7.1 CtaHpapTbl AN KANMOPOBKN M MPOBEPOYHbIE PACTBOPLI A1 KOHTPONA KavyecTsa

Mpn noaroToBke 06pasLOB ANA KaIMOPOBKU 1 KOHTPONS kayecTsa cnefyeT UCMO/b30BaTbh XMmuye-
Ckve BellecTBa YACTOTOW He MeHee 99 %. Mpu OTCYTCTBUM PEAKTUBOB BbICOKOW CTENEHU YNCTOTbl AOSIKEH
6blTb NPOBEAEH TOYHBIA aHann3 peakTnea C UCNOMb30BaHNMEM COOTBETCTBYIOLMM 06pa3oM OTKanMbpoBaH-
HOro rasoBOro xpomarorpada w/unm gpyrux Metogos (Hanpumep, onpegenieHne Bogbl).

7.1.1 bBa3oBble 6€H3MHbI, HE coAepXallme oKCureHaTbl.

7.1.2 MertaHon.

7.1.3 OtaHon.

7.1.4 mpem-byTtaHon.

7.1.5 MTB3.

7.1.6 ITB2.

7.1.7 TAMO.

7.1.8 AMnNa.

MpepocTepexeHve - 3TV BellecTBa BOCMIAMEHAOTCA U MOTYT 6GbiTb ONACHbI NPU MPOrNaTbiBAHUN
UAN BAbIXaHWUW.

8 OT160p Npob

8.1 O6uwue TpeboBaHusa

8.1.1 Bo usbexaHue nNoTepb OT UCMAPEHUS N U3MEHEHWUS cocTaBa obpallaTbes ¢ npobamu cnegyer
OYEeHb OCTOPOXHO.

8.1.2 Tpo6bl 6eH3MHa OTOMpalT MeTofamun, ycTaHOBNEHHbIMU B ASTM D 4057 (uin akBMBaNEHT-
HbIMW) MU HaUMOHA/bHBIX AOKYMEHTax Ha Npoaykuuio. He ncnonb3yloT MeTog oT6opa Npob BbITECHEHWEM
BOZOW, T. K. HEKOTOPblE CNNPTbI UM NPOCTbie 3UpPbl MOTYT 6bITb AKCTParnpoBaHbl B BOAHYHO hasy.

8.1.3 T[po6bl A0 NPOBEAEHNS UCMbITAHNA HEOOXOAMMO XPaHUTb B NeAsHOV 6aHe UM XonoaunbHU-
ke npu Temnepatype ot 0 °C go 5 °C, 3awullieHHbIMY OT BO3AENCTBUS BbICOKMX TeMnepaTyp.

8.1.4 He pgonyckaeTca xpaHWTb NPO6bLI B NpOTeKalWwmx KoHTeHepax. Mpn 06HapyXeHUn NpoTeykn
KOHTelHep BblbpacbiBaloT 1 NOAyYaloT HOBYHO NPoGy.

8.1.5 KoHTeliHep ¢ Npob6oii AOMKEH ObITb 3aN0/IHEH HE MeHee YeM Ha 80 %. Ec/im KoHTelHepbl Ha-
nosiHeHbl MeHee yeM Ha 80 % WM X HECKOIbKO pa3s OTKPbIBa/IM U OT6Mpanu npobbl, HEO6XOAMMO NOMYUUTL
HOBYIO MpOOGY.

8.2 O6palyoHne ¢ Npo6oi Npu NpoBeAEHUN UCMbITaHUSA

8.2.1 T[lepepn npoBefeHveM WCNbiTaHNA 06pa3LoB MeToAOM WHpakpacHoi WK-cnekTtpomeTpun
Temnepatypy npobbl HEO6X0ANMO AOBECTU A0 TeMnepaTtypbl npoBegeHns ucnoitaHus 15 °C - 38 eC.

8.2.2 Tocne oTtb6opa Npobbl KOHTENHEP repMEeTUYHO 3aKPbIBAKOT W XPaHAT B NefAHoi 6aHe unm xo-
nogunbHUKe npu Temneparype ot 0 5C go 5 °C.

9 Kanu6poBKka UH(pakpacHoro cnektpomeTpa

9.1 TopgroTtoBka K kKannmbpoBke
Mpu6op roToBAT Kk paboTe B COOTBETCTBUU C UHCTPYKUME (hNPMbI-N3roTOBUTENS.
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9.2 Kanubposka

9.3

Kaxabli npubop AomxeH 6biTb OTkaMbpoBaH hMpMON-U3roTOBUTENEM WU NOMb30BaTesieM B CO-
oTBeTcTBMM ¢ ASTM E 1655. B KOTOPOM U3/I0XeEHa npoueaypa MHOTOKOMMOHEHTHOW KaimbpoBku MHGpa-
KpacHbIX CNEKTPOMETPOB, UCMOMb3yeMbIX A/15 onpeAesieHns PUsnyecknx XxapakTepucTuk HeTAHbIX U Hed-
TEXVMUNYECKMX NPOAYKTOB, 06paboTku AaHHbIX, MPOBEEHNS KanMGPOBKA N NPOBEPKM NPaBUIbHOCTW Kannb-
poBku. C Lenbio ynyyweHnsa KannbpoBKkA UM CTaTUCTUYECKOro NPOrHO3MPOBaHUSA 419 MHOTOKOMMNOHEHTHbIX
VK-mogenei cneunanbHO He peKOMEHAYETCA YUnTbIBaTb OTK/IOHEHWNS U HAKMOH KPUBOA.

9.3 Kannb6poBka o6opygoBaHuns

MpaBuNbHOCTb KanM6poBKM 060pyA0BaHMSA, NO3BOMSAIOWEIO TOYHO ONPeAenuTb KaxAblil TUM oKcu-
reHata B NPUCYTCTBUW COELUHEHWUI, XapakTepHbIX AnA 6eH3nHa Uan ApYrux OKCUreHaToB, KOTOpble B CTaH-
[apTHbIX KOHLEHTpauusix Bbi3blBAlOT CNekKTpasibHble MOMeXu, NPOBEPSIOT B COOTBETCTBMM C Mpoueaypon,
onucaHHoli B npunoxeHun Al. OCHOBHble KNacCbl COeAUHEHWNA, KOTOpble BbI3bIBAOT MOMEXMW, BKIHYAOT
apomartuyeckne yrnesofopoabl, pa3BeTB/ieHHble anndaruyeckme yrnesofopoabl U Apyrue okcureHatbl (OT-
NmyaroLmecs ot onpefenaeMoro okcureHara).

10 CTaHpapTHble 06pasubl 419 KOHTPONSA KayecTBa pe3y/ibTaToB UCMbITaHUA

10.1 EXefjHEBHO KOHTPOMIMPYIOT NPaBW/IbLHOCTL paboTbl npubéopa npoBefeHeM UCMbITaHUA He
MeHee O[HOro cTaHjapTHOro obpasua 4719 KOHTPONSA kayecTBa C OnpefesieHHON MaccoBOl Aoneil okcure-
HaToB. [pOLEHTHbIA cOoCTaB CTaHAAPTHbIX 06pasLoB A1 KOHTPO/SA KayecTBa [0/DKEH COOTBETCTBOBaTb
ASTM D 4307 npu yCTaHOBJ/IEHHO MaccoBOWi A0J/1e KUcnopoja AN faHHOr0 OKCcureHara.

PekomeHAyeMble MaccoBble [0/ OKCUreHaToB B CTaHAAPTHbIX obpasuax AN KOHTPONs KauecTsa
npueefeHbl B Tabnuue 1
Tab6bnuya 1- PekomeHiyemble MacCcoBble [0/ OKCUreHaTOB B CTaHAapTHbIX obpasuax A5 KOHTpons
KauecTBa

3afaHHan maccoBsas [oNnA okcureHata. %, npn MaccoBoii

HanmeHoBaHune pone kucnopoga (02)
okcureHara
2.00 % 27 % 35%

MeTaHon 4.00 541 -
OTaHon 5,76 7,77 10.1
TpeT-byTtanon 9.26 12,5 -
MTB3 11.0 14.9 -
TAM3 12.8 17.2 -
anna 12.8 17,2 -
9TB3 12.8 17,2 -

10.2 Mony4yeHHble MaccoBble [0/ UHAVMBUAYASIbHBIX OKCUreHaToB [0/IXKHbl COOTBETCTBOBATb 3Ha-

YEeHUsIM B MPUTOTOBJIEHHbIX CTaHAAPTHLIX obpasuax A/ KOHTPO/SA KayecTBa C TOYHOCTbIO A0 * 5 % (Ha-
npumep. maccosas gons MTBED coctasnset (14.0 £ 0.7) % macc.) unn ¢ To4HocTbio + 0.3 %, B 3aBUCUMO-
CTN OT BblGpaHHOro 60MbLUEro 3Ha4yeHnsa [Hanpumep, MaccoBas 4015 MeTaHona coctasnset (4.0 £ 0.3) %
macc.].

Ecnu cogepxaHve nHAMBUAYaSIbHOrO OKCUreHaTa BbIXOAMT 3a Npefenbl yKasaHHOro guanasoHa,
npoBOAAT NOBTOPHYIO kaniMbposky npubopa no ASTM E 1655.

He ponyckaeTcs Mcnonb3oBaTb CTaHAAPTHbIe 06pasubl 4715 KOHTPO/IA kavecTsa A1 nepBoHavab-
HOW KanMGpOBKM UM NMOBTOPHON kannbpoBku npubopa. He gonyckaeTcs NpPOBOAWTL MCMbITaHUS 06pasLoB
6e3 cobnogeHns TpeboBaHNii K KOHTPOSIIO KavecTsa.

11 MpoBefeHne ncnbiTaHnA

11.1 BbigepxvBatoT Npobbl npu Temnepatype ot 15X fgo 38 °C.

11.2 B COOTBETCTBMU C WHCTPYKUMAMU (DUPMbI-U3TOTOBUTENS YCTaHABAUBAOT 6a30BYH JIMHUIO
npubopa n BBOAAT obpasel, B fyeliky. Ecivm B MHCTPYKLMKU yKa3aHO 06 MCMNOMb30BaHUU AN YCTaHOBNEHNUS
6a30B0oli NMHUN BEH3MHA, HE COAEPXKALLEr0 OKCUreHaTbl, 3TOT GEH3UH GyAeT oT/MYaeTcsl OT 6eH3nHa, He
coflepXallero oKcureHatbl, KOTOpble NCMO/b3YIT A4J11 NPUrOTOB/IEHUS CTaHAAPTHbIX 06pa3LoB Npyu Nposep-
Ke NPaBUIbHOCTY KaIMBPOBKM WM CTaHAAaPTHbIX 06pa3L0B KOHTPOS kKayecTBa pe3ynbTatoB MCMNbITaHUs.

11.3 TwarenbHO ouuMLLaloT AYeliky, BBOAA B Hee [OCTAaTOYHOE KO/MYecTBO obpasua, 4Tobbl obec-
neunTb He MeHee YeM TpexKpaTHOe MPOMbIBaHNE SYEliK/ UCTIbITYEeMbIM PacTBOPOM.

11.4 Mepepn vcnblTaHMEM HEM3BECTHbIX 06pa3LL0B NPOBEPSIOT NPaBUIbLHOCTL paboTbl 060pyaoBa-
4
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HMA No pe3y/sibTaTaM UCMbITaHNA CTaHAApPTHbIX 06pasLoB KOHTPONS kadectBa (pasgen 10).
11.5 BBOoAAT obpasel, cnocoboM, yCTAaHOBAEHHLIM W3rOTOBUTESIEM, W NOJyYalOT NokasaHus, uk-
cupyemble npubopom.

12 BbluyucneHus

12.1 MNMpeobpa3oBaHNe KOHLEHTPaLUM OKCUTeHATOB B MaccoBble A0/
Ecnv npubop gaet nokasaHus B 06bEMHbIX NPOLEHTax A5 KaXA0ro KOMMOHEHTa, MoJlyYeHHble pe-
3ynbTaThl T, NEPEBOAAT MPOLLEHTLI N0 Macce no copmyne
m, =Vt(DJD,), (1)
rae T|- maccosas A0S Kaxoro onpefensemoro okcureHara, %:
W - obbemHas fona Kaxaoro okcureHata. %;
D, - oTHOCUTesNbHaA MI0THOCTL UHANBUAYANILHOTO OKCUreHarta npu temneparype
15 BC (Tabnuua 5);
O, - oTHOCMTE/NIbHAA MIOTHOCTL UCCeAyemMoro Tonamea npu temnepatype 15 @,
onpegeneHHasa no ASTM D 1298 nnu ASTM D 4052. Ecnv NOTHOCTb He n3me-
PANU. UCMOML3YIOT Npejnonaraemyto naoTHocTb 0.742.
12.2 O6wan maccoBas [0 Kucnopoga
O6Lwylo mMaccoByto gono kucnopogda B Tonamee W), %. onpefensaoT no CyMMe MaccoBbIX Aonei
KNCopoAa B KaX oM OKCUTEHAHTHOM KOMMOHeHTe, onpegenieHHom no 12.1. no dopmyne

W,=E[(m,-160 -w)MI]i @

rae T, - mMaccoBas [oNA KaxXAoro okcureHara, %;
16,0 - aToMHaa macca KAC/nopoaa,;
N, - uncno aToMOB KUC/IOpoAa B MOJIEKY/ie OKCUTeHaTa;
M, - MofieKynsapHas macca MOJIeKy/ibl OKCUreHaTa, ykasaHHas B Tabnvue 2.

Tab6nuua 2- ®usnyeckme cBolicTBa
OTHOCUTEe/IbHAA NIOT-

HavmeHoBaHne komno- CAS Homep MonekynspHas Macca HOCTb
HeHTa npu Temneparype

15 °C

MeTaHon 67-56-1 32.04 0.7963
OtaHon 64-17-5 46.07 0.7939
mpem-byTtaHon 75-65-0 74.12 0,7922
MTB3 1634-04-4 88.15 0.7460
anna 10S-20-3 102,18 0,7300
3TB3 637-92-3 102,18 0.7452
TAM3 994-05-8 102,18 0.7758

13 O6paboTKa pe3ynbTaToB

131 Pe3ynbTaTthl onpeAeneHns Kaxgoro okcureHata n obuiee cogepxaHme Kucnopoga onpegens-
10T € TOYHOCTbI0 A0 0.1 %.
3a OTCyTCTBME MPUHMMAIOT KOHLEHTpaunio MeTaHosmia MeHee yka3aHHOro MWHWMasIbHOTO 3HavyeHus

[AvanasoHa onpegensembix KoHUeHTpaumii (1.1).

14 Mpeyn3noHHOCTb 1 CMeLleHune

14.1 MpeunsnoHHOCTL MeTofda yCTaHOB/IEHA CTaTUCTUYECKUM aHasiM3oM pe3y/ibTaToB mexnabo-
PaTopHbIX MCNbITAHUNA.

3l MoaTBepxaatoLme gaHHble HaxogAaTcs B dpaine wrab-kBaptupbl ASTM (ASTM International
Headquarters) u nx MoXHO Noy4YnTb, 3aNpPOCKB UCC/ief0BaTeNbCKU oTyeT RR:D02-1374.
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14.2 TloBTOpPSAEMOCTb

PacxoxaeHne pesynbTaTtoB nocnegoBaTesibHbiX OnpeAeneHunid, NoslyYeHHbIX O4HUM 1 TEM Xe one-
paTopom Ha OAHOI W TOW e annapatype B NOCTOSHHbIX Paboyvx YCMOBMAX HA WAEHTUYHOM WCMbITYEMOM
matepuasie B Te4eHue ANTENIbHOr0 BPEMEHW MPU HOPMaslbHOM W NPaBU/IbHOM BbIMOSIHEHWN MeToAa, He
[OJ/MKHO NpeBbIlaTth yKazaHHble 3HaYeHns 6onee yem B O4HOM cnyvyae 13 AsaguaTu:

HanmeHoBaHMe okcureHaTa NoBTOPAEMOCTb. %
MTB23 0,13
TAMD 0.13
3TBd 0.15
JTtaHon 0.13
MeTaHon 0,07
TpeT-6yxaHon 0,10
anna 0.14
obLllee cogepxaHve kucnopoga 0,05

14.3 Bocnpou3BoaMMOCTb

PacxoxaeHve mexay ABYMA €OVHUYHbIMU U HE3aBUCUMbIMWU pesysibTaTamu, NoslyYeHHbIMU pasHbl-
MW onepartopamu, paboTarLMn B pas3nyHbIX nabopaTopusax, Ha MAEHTUYHbIX UCAbITYEMbIX MaTepuanax B
TeyeHne ANUTENbHOTO BPEMEHU, He [O/HKHO NPEeBbIWAaTh yka3aHHble 3HavyeHus 6os1iee YeM B O4HOM Crlyyae

U3 ABaAuaTu:

HaVMeHOoBaHVe oKcureHaTa noBTOpPAEMOCTb. %
MTBE3D 0,98
TAM3 1.36
3TB3 0.77
OTtaHon 0.59
MeTaHon 0,37
TpeT-6yTaHon 0.59
anna 0.79
oblee cogepxaHve kucnopoga 0.30

14.4 CwmoweHno

Mpw npoBefeHMn MmexnabopaTopHbIX UCMbITaHW NPO6 3HAaYNTENbHOE CMelleHne He HablAanoCh.
He cnepyeT yTBepxpaaTtb, 4TO CMeLLEHMEe OTCYTCTBYET, T. K. Oblav uccnefoaHbl 6a30Bble 6€H3MHbI Heaoc-
TaTOYHO LUMPOKOTo AnanasoHa. 1o3ToMy MOXHO roBOpUTb TO/ILKO O TEX 3HAYEHUSX, KOTOPble HabnwAanuchb
npu NpoBeAeHU MexnabopaTopHbIX UCMbITAHWIA.
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MpunoxeHune Al
(o6s3aTENbHOE)

MpoBepka NpaBUIbLHOCTU KanNMGPOBKM

Al.1 NoaroToBKa cTaHA4apTHbIX 06pas3LoB
TpeboBaHna ANA NPUroTOBEHUS CTaHAAPTHbLIX 06pa3LoB nNpusedeHsl B Tabnuue Al.1.
Tab6nunuya All- TpeboBaHuii 415 NPOBEPKM NPABUBHOCTY KannbpoBKu
MaccoBas fonsa okcureHata. %
O6o3Haue-
WBBe- | e 6azoso- TpeT-
ro 6eH3nHa MTB3 TAM3 9Tb3d JTaHon MeTtaHon ByTtaHon anna

10,0
5.0
16.5
9.0 15 2.0
18,5
4.0 12.0 1.25
17,0
9.5 4.0
55
3.0 3.5
12,0
9.0 6.0
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MpumeyaHne - Bas3oBblli 6EH3NH A [O/MKEH codepxXaTb He MeHee 60 % ankunarta. PekomeHaye-
Mblii cocTaB 6a30Boro 6eH3uHa A: 60 % ankunata, 30 % LIMPOKON hpakymu 6eH3mHa pudopmuHra n 10 %
1erkoro npsiMOroHHOro 6eH3nHa.

Ba3oBblii 6eH3VH B gomxeH cogepxartb He MeHee 60 % LUMPOKOW dhpakuuy 6eH3nHa prudropMuHra.
PekomeHayemblii cocTaB 6a30Boro 6eH3uHa B: 60 % Lumpokoii hpakuun 6eH3vHa pucpopmuHra. 30 % 6eH-
3nHa KK® 1 10 % nerkoro npsiMOroHHoro 6eHsuHa.




FOCT 32338-2013

MoryT 6bITb MCMOMb30BaHbl AOMNOMHUTENbHbIE CTaHAApPTHbIE 06pasLbl. MHOrOKOMMNOHEHTHbIE CTaH-
AapTHble o0b6pasupl okcureHatoB rotoBaT No ASTM D 4307 unav B cOOTBETCTBYOLEM MacwTabe ans 60/b-
LIEero yncna cmecei.

YTo6bl y6eanTbCA B OTCYTCTBUM OKCMIEHATOB, MeLlalowWwmnx onpegeneHnto B 6a3oBbix 6eH3nHax, ux
Heobxo4MMO npeaBapuTeNlbHO NpoaHanu3npoBaTb MeToA4O0M rasoBoii xpomaTorpacduv no ASTM D 4815,
ASTM D 5599 nnn GC/OFID EPA.

[ns onpegeneHns BAMAHUS Yr1€BOLOPOAHON MaTpuubl 6a30BbiX GEH3UHOB 3T GEH3UHbI, UCNOJIb-
30BaHHble A/19 MPUroTOB/IEHNUA CTaHAAPTHbLIX PaAcTBOPOB A/1A MPOBEPKUA KanMOBPOBKM, AO/HKHLI OT/IMYATLCA
0T 6a30BbIX, UCMNO/b30BaHHbIX A1 NOArOTOBKMA CTAHAAPTHLIX 06pa3L0oB ANA KaIMOPOBKY.

YT06bl CBECTU K MUHUMYMY UCNapeHue fierkux KOMMOHEHTOB, XMMWYEeCcKMe BellecTBa U GeH3UHbI,
ncnosib3yemble ANS NPUroTOBEHUS CTaHAapTHbIX 06pasLoB, BbigepxusBatoT npu Temnepartype oT 5 °C fo
20 °C.

O6pasubl UM 6a3oBble 6€H3UHbI, UCMO/b30BaHHbIE A1 NMPOBEPKN MPaBU/ILHOCTU KanbpoBKK, He
NPVYMEHSIIOT 415 camoli KannbpoBKky (M MOBTOPHON kannbpoBkM) Npubopa.

Al1.1.1 WcnbiTaHne cTaHJapTHbIX 06pa3LoB

MeTog, ucnbiTaHns ctaHAapTHbIX 06pasLoB A1 MPOBEPKM MPaBUIbHOCTY KanubpoBKM NpuBedeH B
pasgene 11 HacToswero ctaHgapra.

Mpn Heo6XxoAMMOCTM pe3ysibTaTbl NepeBoAAT U3 06bEMHbBIX B MacCcoBble MPOLEHTLI (CM. pasgen 12
HacToALLero ctaHaapTa).

A1.1.2 Kputepumn gna noATBEPXAEHNA NMPaBULHOCTU KannbpoBKu

KanubpoBKy cumTaloT NpaBW/IbHOM, eC/iv NOJIHOCTbI0 cobMoAeHbl TpeboBaHna A1.1.2.1 - A1.1.2.3.

A1.1.2.1 TOYHOCTbL OnNpefesieHns Kax[Aoro okcureHara

PesynbTartbl onpefeneHns KaXaoro okcureHarta B Kaxgom cTaHfapTHOM obpasue [0/KHbl COOTBeT-
cTBOBaTb Mpefeniam, yCTaHOB/IEHHbIM B Tabnuue Al.2.

Ecnn u3BecTHO, 4TO Kakoi-Nnnbo okcureHaT OTCYTCTBYET B OTAE/IbHOM CTaHAapTHOM obpasue Ans
NpoBepKN MPaBUIbHOCT KaIMOPOBKW, OTKMIOHEHWe, onpefesieHHoe ANS 3TOr0 oKcureHata, JO/MKHO ObiTb
HUXe yKasaHHoro B Tabnuue Al.2.

Ta6nuua Al.2- MakcumasbHas owunbka, gonyctumas npu npoBepke nNpasuibHOCTU KaslMbpoBKU

HanmeHoBaHune Ownbka. %. He 6onee
okcurenata OkcureHat npucyTcTeyeT OkcureHart oTcyTCTBYET
MTE3 15 0.9
TAM3 2.0 1.8
9Tb3 12 1.9
OTaHon 0.9 0.6
MeTaHon 0,6 0.3
mpem-byTtaHon 0.9 0.9
anna 12 0.9

Al1.1.2.2 O6uWasa TOYHOCTb
Cymma pacyeTHbIX CTaHAapTHbIX OTKNOHeHWUA (SEP) gna kaxporo aHanvM3vupyemoro okcureHata v
Ansa Bcex 06pasLoB B Habope 06pasLoB Npy NPOBEPKE NPaBUbLHOCTU KaNnbpoBkM NpuBedeHa B Tabnmue A1.3.

Ta6nuya Al.3- MakcumarnbHOe CTaHAAapTHOE pacyeTHOe OTK/IOHeHWe, JOoNyCcTMMOe Mpu NpoBepke

NpaBW/IbHOCTN KasIM6POBKN

HavmeHoBaHue Cymma SEP fns 06pasiioB, Cofep- Cymma SEP ansi BCex 06pasLoB Bo
okcureHarta Xawux okcureHaT. %, He 6onee BCeX CTaHJapTHbIX 06pasLax, npu-
rOTOBJ/IEHHBIX /1 NPOBEPKN npa-

BUNbHOCTU KannbpoBku. %, He 6o-

nee
MTB3 0.9 0.5
TAM3 1.2 0.9
9Tb32 0.75 0.6
JTaHon 0.4 0.25
MeTaHon 0,25 0.15
TpoT-byTtaHon 0.55 0.45
anna 0.6 0.35
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Al1.1.2.3 NNoBTOPAEMOCTb

Kaxablii cTaHAapTHbIV obpasel, NpUroToB/EHHbIN A5 NPOBEPKN MPaBU/IbHOCTU KaIMBPOBKU, UCTbI-
TbiBalOT ABa pasa. Pe3ynbTaTbl NOBTOPHbLIX WCNbITAHUIA N060ro obpasua He AO0/MKHbI OTAnYaTbca Gonee
yeM Ha 0.3 %.

Al1.1.3 MeprnoanYHOCTb NPOBEAEHNSA NPOBEPKN NMPABUNBHOCTU KannbpoBKu

MpaBWIbLHOCTb KanMOpPOBKM ONpeaensAlT Npu Hanagke cnekTpomeTpa, Nnoc/ie peMoHTa uau B Chy-
yae COMHEHWI B MpaBWU/IbHOCTU pe3ysibTaToB WCNbiTaHusA. Ecnv pesynbTaTbl BbIXOAAT 3a AOMNYCTUMbIE OT-
K/IOHEHUA. Heob6X0oAUMO MPOBECTU MOBTOPHYIO KanMOpOBKy CrekTpomeTpa W COOTBETCTBEHHO Mpoueaypy
NPOBEPKN NPaBUIbHOCTU KaNINGPOBKK.
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MpunoxexHue JA

(cnpaBouHoOe€)

CBefleHNsl 0 COOTBETCTBUU MEXroCyAapCTBEHHbIX CTAHAAPTOB CChITIOYHbLIM

cTaHgapTam

Ta6nuya JA1
O603HayeHne N HarMeHoBaHWe CCbIIOYHOro CTaHgapTa

ASTM D 1298-99 (2005) MeTon onpefeneHns na0THO-
CTU. OTHOCUTENbHOI NNOTHOCTU (YAENbHOIO Beca), naoT-
HocTu B rpagycax APl cbipoii HethTu n Xuakmx HedpTe-
NpPOAYKTOB apeomMeTpoM

ASTM D 4052-11 MeTof onpejesieHna MNNOTHOCTU U
OTHOCUTENIbHON MJIOTHOCTU  XWUAKOCTEW  3NEKTPOHHBIM
nJ0THOMEPOM

ASTM D 4057-11 lNpakTuka py4HOro ot6opa npob Hed-
™ ¥ HedTenpoayKTOB

ASTM D 4307-10 T[lpaktuka nNpUroTOBAEHUA XUOKUX
cmeceli 4N UCMO/b30BaHUA B KaYecTBe CTaH4apToB A1
aHanmsa

ASTM D 4815-09 Metopg onpepenedns MTB3I, 3TB3.
TAMD3. OWN3. Tpern-amunoBoro cnupta U CnNupToB OT
C, go C* B 6eH3uHe rasoBoli xpomaTtorpacduei

ASTM D 5599-00 (2010) MeTopa onpegeneHus okcure-
HaToB B 6eH3uHe ra3oBoli xpomaTorpaduein ¢ Kucnopog-
CeNeKTUBHBIM NNaMeHHO-NOHN3ALVOHHBIM AETEKTOPOM
ASTM E 1655-05 PykoBOACTBO N0 UH(pakpacHOMY MHO-
TOMepHOMY KOJINY4ECTBEHHOMY aHa/In3y

GC/OFID EPA MeTog onpegenenunsa. CopepxaHue Ku-
cropojga n okcureHarta (ra3oBoii xpomaTorpadgumein ¢ ku-
CNOpPOACENEKTUBHBIM NIAaMEHHO-UOHN3ALMOHHBIM AeTek-
TUPOBaHMEM)

CTteneHb COOT- O603HaYeHNe N HaMMEHO-
BETCTBMSA BaHue COOTBETCTBYHIOLLLEro
MEXrocyAapCTBEHHOIO
cTaHaapTa

*

*

.

.

.

* COOTBETCTBYHOLLMIA MEXTOCYJaPCTBEHHbIA CTaHAAPT OTCyTCTBYET. [J0 ero yTBepXAeHUs peKoMeHay-
eTcsA UCMOoNb30BaTh NMEPEBOA Ha PYCCKU A3blK 4aHHOTO cTaHAapTa. epeBof AaHHOroO cTaHAapTa Haxo-
autcs B ®efepasibHOM MHGOPMALUMOHHOM DOHAE TEXHUYECKUX PernamMeHToB 1 CTaHA4ApPTOB.

10
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YK 662.69:006.354 MKC 75.160.20 HOT
KnioueBble cnosa: CnvpTbl, AUN30NPONUIOBLIA 3dup, 3TaHON, 3Pk, 3TUM-TPET-6YTUI0BbLIA 3dhmp, MeTa-

HOM. MeTUN-TPeT-6YTUNOBLINA 3chMp, aBTOMOOW/bHLIV GEH3WH, OKCUreHaT, /npeT-aMmunoBbIin adup, TPBT-
6yTamon
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