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FOCT P 51521—2024

Mpeancnoeue

1 PASPABOTAH AkuuoHepHbIM 00WecTBOM «POCCUIACKUMIA HayuyHbIA UeHTp «[1puknagHas Xumusa»
(AO «PHL «MpuknagHas xumus (FTAMNX)»)

2 BHECEH TexHun4yecknum KOMUTETOM no cTaHgaptTMaauum TK 060 «Xumua»

3 YTBEPXOEH M BBEAEH B OEWCTBWE [pukasom defepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynvpoBaHuio u metponorun ot 28 nekabps 2024 r. Ne 2055-ct

4 B3SAMEH roCT P 51521—99

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 uwHa 2015 2. Ne 162-®3 «O cmaHdapmu3zauyuu e Pocculickoli @edepayuuy». MHpopmauyus ob
U3MeHeHUsX K HacmosuweMy cmaHOapmy nybnukyemcs 8 exes00HOM (110 COCMOAHUK Ha 1 AHBapsa MeKyuwezo
2o0a) uHghopmayuoHHOM yKazamene «HayuoHansHble cmaHOapmbiy, a oguyuanbHbil MeKkcm usmMeHeHul
U ronpasoK — 8 eXeMecAaYyHoM UHOPMayUOHHOM ykaszamerne «HayuoHanbHbie cmaHdapmel». B cryvae
nepecmompa (3aMeHbl) unu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyrouwee ygedomneHue bydem
onybnukogaHo 8 6ruxalwemM 6bINyCKe eXeMecsyHO20 UHGOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomegemcmeyrowas UHgpopMayus, yeedoMieHUe U IMEeKcmbl pasMewarmess makxe e
UHhopMayuoHHOU cucmeme obueao Nonb30e8aHus — Ha ohuyuansHom calime @edepanibHO20 azeHmMcmeaa
0 MexXHU4YeCKOMY peay/iuposaHuio U Memponoauu 8 cemu ViHmepHem (wWww.rst.gov.ru)

© Odopmnenue. OIEY «MHCTUTYT cTangapTulaumm», 2025

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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OKC 71.040.40

Monpaeka k FTOCT P 51521—2024 XnagareHThbl, NponenneHThbl, NPogyKUUA B a3po30NbHOM YyNaKkoBKe
M MaTtepuvansbl nonuMmepHbie. MeToabl onpegeneHMa 030HOpa3pyLlalOWMX BeLEecTB

B kakom mecTe

HaneyaraHo

LonxHo BbITk

[Npeguncnosue. MyHKT 1

MoanyHkT 4.3.3.1

MyHkT 4.5.3

MpunoxeHue A. MNepBbii
absau, nepBoe nepeducne-
Hue

nocnegHuin absad,

Mpunoxexnne b. [log-
pasgen B.3. MNepsbiin ab3al,
BTOpOE nepedyncreHune

PA3PABOTAH AkunoHepHbIM obLue-
CTBOM «POCCUNCKMIA Hay4HbIN LIeHTP
«lMpuknagHas xumust» (AO «PHL
«MpuknagHas xumus (FTAMNX)»)

Uepes urny, KOHYWK KOTOpPOW pacno-
narawT y gHa CKNAHKKW, NogakT TOK
asoTa B TeyeHne 15—20 muH;

MaccoBy O0M Kax4oro KOMMoHeH-
Ta X, % B TBepaon npobe BbMUCNA-
K0T no popmyne

- konba K-1-1000-29/32 no [OCT
25336 ¢ npunasiHHbEIM BOKOBLIM OT-
BOOOM OnuHoOW 15—20 MmMm;

CopepxumMoe ynakoBku B3banTbiBa-
0T B TeYeHWe 2—3 C U BbINyCcKaoT

- coequHUTenNbHbIX TPYBOK U3 Hepxa-
BEKLWEN cTany guamMmeTpom 4—5 Mm;

(MYC Ne 9 2025 r.)
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PASPABOTAH AkunoHepHbIM obLle-
CTBOM «POCCMACKWIA Hay4HbIN LEHTP
«MNpuknagHaa xumus» (FTUMNX)» (AO
«PHL, «MpuknagHas xumus (FTATMTX)»)

Yepes urny, KOHYUK KOTOPOW pacnona-
rawT y OHA CKIAHKW, NoAakT ToK a3oTa
B Te4yeHue ot 15 go 20 muH;

MaccoByo LOMK KaXaoro KOMMOHEH-
Ta X, %, B TBepaon npobe BbIYNCNAT
no popmyrne

-konba K-1-1000-29/32 no TOCT
25336 ¢ npuMnasiHHbiM BOKOBLIM OTBO-
aom anuvHown ot 15 go 20 mm;

Copepxumoe ynakoeku B30anTeiBaT
B Te4YeHue oT 2 40 3 C U BbINycKawT

- coeguHWTEeNbHbIX TPYBOK M3 Hepxa-
BEHLEeNn ctanu AnameTpoMm oT 4 Oo
5 MM;
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FOCT P 51521—2024

HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

XNAOATEHTbI, MPOMNENNEHTLI, MPOAYKUWUA B ASPO30/IbHOM YNAKOBKE
N MATEPWAINbLI NMONUMEPHBIE

MeToakl on pegeneHnAa o3oHOopaspywawlnx BellecTs

Refrigerants, propellants, production in aerosol packing and polymer materials. Test methods of ozone destroying
substances

Data BeepeHua — 2025—03—01

1 O6nacTb NpUMeHeHUA

1.1 HacTosawwmi cTaHgapT ycTaHaBnuMBaeT XpOMAaTO-Macc-CNeKTPOMEeTpPUMYEecKMA W rasoxpomaTtorpa-
cdouyecknin metTogbl onpefeneHUs 030HOPa3pyLUAKLKWX ranoreHyrneso4opoA0B, UCMONb3YEMbIX B KayecTBe
XNagareHToB B XONMOAWMBHbLIX YCTAHOBKAaX U KOHOULMOHEpax, NponenneHToB NPpoAYKUMA B a3p030nbHON yna-
KOBKe, pacTBOpPWUTENEN, OrHeracsawmx xugkocten, nopoobpasosarenein npu Npon3BOACTBE BCMEHEHHbIX MNo-
NMUMEPHbIX MaTepuanos (MoONMCTUPON, NONUypeTaH), cpeabl A58 NPOBEAEHWNA XMMUYECKNX NPOLECCOB.

1.2 K o30HOpa3pywawlinMm ranoreHyrnesofgopofamM (xnagoHam), onpefensieMbiM B HACTOSLLEM
cTaHdapTe, OTHocATca: pTopTpuxnopMmeTtaH (xnagoH 11), gudptopaumxnopmetaH (xnagoH 12), 1,1,2-tpu-
dTopTpMxnopaTaH (xnagoH 113), 1,1,2,2-teTpadpropauxnopatad (xnagoH 114), neHtadTopxnopataH (xna-
poH 115), pudpropxnopbpommetaH (xnagoH 12B1), tpudTopbpommertan (xnagoH 13B1), 1,1,2,2-teTpa-
dTopanbpomaTtaH (xnagoH 114B2), yrnepopn yeTblpexxnopucteid, 1,1,1-TpuxnopaTtan (Metunxnopodopm),
1-cbTOp-1,1-anxnopataH (xnagoH 141b), gudTopxnopmMeTaH (xnagoH 22)1). YKazaHHble COeOUHEHUs onpe-
JensawT B NpUCYTCTBMKM 030HODE30MacHbIX ranoreHyrneeBogopofoB (xnagoHoB): 1,1,1,2-teTpadTopataHa
(xnapoHa 134a), nenTacbTopatana (xnagoHa 125), 1,1,1-TpuchTopaTana (xnagoHa 143a)2) n anudaTtnyecknx
yrneBoOoponoB (nponaHa, byTaHa, MeHTaHa), TakKe UCMNomnb3yeMblX B KAYeCcTBe XNaJareHToR, NPONernneHToB
¥ BCMeHWBaKLLKMX areHToB (nopoobpasoBaTternein).

1.3 Xpomarto-macc-CnekTpoOMEeTPUYECKMn METOA4 OCHOBAH Ha COYETaHUN KanumnsipHOM ra3oBon xpoma-
Torpadhumn U Macc-CnekTPOMETPUM B PEXKMME NPOrpaMMUpOBaHUe TemMnepaTypbl TEpMOcTaTa konoHku. Metog
npegHasHadyeH Ana uaeHTudrkaumMy ranoreHyrneeo40poaoB No mMacc-crnektpam (4.5.1) n onpegeneHusa ux
KonuuyecTBeHHOro coctaea (4.5.2—4.5.7). WgeHTudukauma coctaBa npobel no 4.5.1 BoamoxHa Ans nobbix
XxpoMaTtorpaduyeck pasgeneHHbIX KOMNOHEHTOB NPoBbl, MAacc-CNEKTPLI KOTOPbLIX COAEpP)KaTCs B KOMMNLIOTEP-
Hon BubrnnoTeke XxpomaTo-macc-cnekTpomeTpa.

[rnanasoH namepsemMblX MacCoOBbIX KOHLEHTpaUWiA cocTaBnsaeT:

a) ons xuakux xnagoHos — ot 0,01 go 1 riom3 Ge3 pasbasnenus npobbl v oT 1 go 250 riom3 ¢ pas-
©aBneHuem npobbl;

6) ana razoobpasHbix xnagoHos — ot 0,0005 go 2 r/om3.

B nonumepHbIX MaTepuanax xnagoHel onpegenatnT B AuManasoHe Mmaccobix gonei ot 0,1 % go 0,5 %.

XpomaTo-Macc-CnekTpoMeTpPUYecKuin MeTod ABnseTca apbuTparKHbIM.

1) MonHbIii NepeyeHb O30HOPA3pPYLLAKLMX ranoreHyrnesogopodos npueedeH B Pewenun Konnermn EJK ot
21 anpena 2015 r. Ne 30 (MNpunoxenue 1, pazgen 1.1; MNpunoxenue 2, pasgen 2.1).

2) 1,1,1,2-TeTpadpTopaTaH (xnagoH 134a), neHtacbropataH (xnagoH 125), 1,1,1-Tpudptopatan (xnagoH 143a) co-
rnacHo Pewenuio Konnerun ESK ot 21 anpens 2015 r. Ne 30 (Mpunoxenwe 2, pasgen 2.1, cnucok F) ¢ 18 anpena 2021 r.
TaKKe OTHOCATCA K 030HOpa3pyLUaoLLUM COEOUHEHWAM.

MapaHune ochbuumnansHoe
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FOCT P 51521—2024

1.4 [aszoxpomaTorpaduyecknii Meton OcHoBaH Ha agcopbunoHHo-abcopbumoHHOM XpomaTorpadum
B M30TEPMUYECKOM pPeXnmMe ¢ NpUMeHeHUeM NnaMeHHO-MOHU3aUMOHHOro aeTekTopa. MeToq npegHasHadeH
Ona MaeHTUUKALMKM ranoreHyrneBoopoioB (Mo 3HAaYeHUAM BPeMeH yOepKUBaHWUA) U onpedeneHns ux Ko-
NMYEeCTBEHHOIo cocTaBa.

AvnanasoH naMepsemMbiX MaCCOBbIX KOHLEHTPALWA COCTaBNAET:

a) ans xkugkux xnagoHoe — ot 0,15 go 250 r/,qm3;

6) ons razoobpasHbix xnagoHos — ot 0,0005 po 2,5 r/am3.

B nonumepHbIX Matepuanax xnagoHel onpegensoT B gManasoHe maccoBbix gonei ot 0,1 % go 0,5 %.

2 HopmaTtuBHbIe CCbIJIKK

B HacToswem cTaHgapTe UCNONb30BaHbl HOPMATUMBHbIE CChINKWA Ha Cnegylline cTaHgapThbl:

FOCT 4 Yrnepopn YeTbIpeXXNOPUCTLIA TEXHUYECKUA. TEXHUYECKUE YCNOBUS

FOCT 427 JuHenKkn namepuTenbHble MeTannuyeckne. TEXHUYECKUE YCITOBUSA

MOCT 949 BbannoHbl cTanbHble Manoro U cpegHero o6bema And razos Ha Pp £ 19,6 MIMa (200 Krc/c:Mz).
TexHU4YecKre yCcrioBus

roCT 1770 (MCO 1042—83, NCO 4788—80) MNocyna mepHasa nabopatopHaa cTeknsiHHasA. LiunuH-
Opbl, MEH3YPKK, KONbBbl, Npobupkn. ObLLMe TEXHUYECKWE YCITOBUA

FOCT 2603 PeakTuBbl. ALeTOH. TeXxHU4Yeckme ycrnoBus

FOCT 7164 Mpubopbl aBTOMaTU4eckue credsulero ypaeHoBewwuBanus [Cll. OBwme TexHUYeckue
YCrOBMS

FOCT 7995 KpaHbl coeguMHUTENBHBLIE CTEKIAHHbIE. TEXHUYECKME YCITOBUSA

FMOCT 8502 [OudTopxnopMeTaH (xnagoH 22). TexHUu4eckue ycrioBus

MOCT 9147 lMocyna v obopynoBaHue nabopaTopHble dapdopoBble. TeXHUYeCcKne ycrnoBums

MOCT 9293 (MCO 2435—73) A30T razoobpasHbIi U XUOKUA. TEXHUYECKMUE YCITOBUA

MOCT 15899 1,1,2,2-TetpadptopaubpomataH (xnagoH 114B2). TexHu4eckue ycrnoBus

FMOCT 19212 [OwudTopguxnopmMeTaH (xnagoH 12). TexHn4eckue ycroBus

FOCT 20288 PeakTuBbl. Yrnepon YeThIPEXXNTOPUCTLIA. TEXHUYECKNE YCIIOBUSA

MOCT 22967 lUnpuubl MEAULMHCKWE WHBEKLUMOHHbIE MHOFOKpaTHOro npumMmeHeHusa. Obuime TexHude-
ckue TpeboBaHWs U METOObI UCMbITAHWUA

FOCT 23844 XnagoH 113. TexHu4yeckune ycrnoeus

MOCT 25336 lMocyga n obopynosaHue nabopaTopHble CTEKNAHHbIE. TUMbl, OCHOBHbIE MapameTpbl U
pazmepsbl

MOCT 25706 Jlynbl. Tunel, ocHoBHble NapameTpbl. OBLKne TexHUYeckue TpeboBaHUs

MOCT 25828 lNenTaH HOpManbHbIN STANOHHbIA. TEXHUYECKWE YCITOBUA

FOCT 28498 TepmoMeTpbl KMOKOCTHble cTeknsaHHble. OBwme TexHudeckme TpeboaHusa. MeTtodbl
MCMbITAHUNA

MOCT 29173 (MCO 2209—73) Yrnerogopoabl ranonasamMeLleHHble xugkme TexHundeckne. Otbop npob

FMOCT 29193 (MCO 3427—76) Yrnerogopoabl ranonasamMelleHHble (CxuKeHHble rasbl). OTbop npob

rOCT 29227 (MCO 835-1—81) lMocyna nabopaTtopHasa cTeknaHHasA. [WNeTkn rpagyupoBaHHbIE.
Yactb 1. O6wwune TpeboBaHus

MOCT P 51673 Bopopof razoobpa3aHblil YACTLIR. TEXHUYECKNE YCIOBUSA

MOCT P 53228 Bechbl HeaBTOMaTM4eckoro gencrtemna. Hacte 1. MeTponornyeckme n TexHu4eckne Tpe-
BoBaHus. NcnbitaHua

MpuMedaHue— lNpy NoNb30BaHWA HACTOSALLMM CTaHAAPTOM LenecoobpasHo NpoBEPUTE AeWCTBUE CChINOYHBIX
CTaHOapTOB B MHCOPMALMOHHOW cMcTeMe OBLLEro nons3oBaHus — Ha odulMansHoM canTe PegepansHoro areHTCTBa no
TEXHUYECKOMY PEryNUPOBaHUIO U METPONOMMK B CETU VIHTEPHET UMK MO EKerogHOMY MHopMaLMoHHOMY yKasatenio «Ha-
LMOHanbHbIE CTaHO4apTbl», KOTOPbIA ONyBNMKOBaH MO COCTOSHUIO Ha 1 SHBaps TEKYLLEro roaa, v no BbiNyckam exXeMecsy-
HOro MHhOPMAaLIMOHHOTO YKasaTensa «HaunoHanbHble cTaHA4apTbl» 3@ TekyLWwWMi rod. Ecnv 3aMeHeH CCbINoYHbIA CTaHAapT,
Ha KOTOpbIM AaHa HEQATMPOBAaHHAS CChIMka, TO PEKOMEHAYETCA WCMOMbL30BATL ASWCTBYIOLLYI0 BEPCUIO 3TOM0 CTaHaapTa
C YYETOM BCEX BHECEHHbIX B AAHHYI0 BEPCUI0 M3MEHeHWA. Ecn 3aMeHeH CCbINOYHbIA CTaHAAapT, Ha KOTOpbIA AaHa aatu-
pOBaAHHARA CChINKAa, TO PEKOMEHOYETCH UCMONb30BATH BEPCUIO ATOMO CTAHAAPTA C YKAa3aHHbIM BbllLe rofoM YTBEPKAEHUN
(npuHATMA). Ecrnin nocne yTBepOEeHWS HACTOALLErO CTAHAAPTA B CCbIMOYHLIA CTAHAAPT, HA KOTOPLI AaHa AaTMpPOBAHHARA
CChINKa, BHECEHO M3MEHEHMWE, 3aTParMBaloLLee NonoKeHUe, Ha KOTOPOE AaHa CCbINKa, TO 3TO NONOKEHUE PEKOMEHOYETCA
npuMeHaTs B6e3 yueta 4aHHOTO U3MeHeHUs. Ecnm cCbinoyHblid cTaHaapT oTMeHeH Be3 3aMeHbl, TO NONoKEHWE, B KOTOPOM
[aHa CChINMKa Ha Hero, pekoMeHAYeTCA NPUMEHATL B YACTW, HE 3aTParuBaloLLEN 3TY CChINKY.

2
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3 TepMUHBI U onpeaeneHusn

B HacTofAlwem cTaHgapTe NpUMeEHeHbI CregyouMe TEpMUHEL C COOTBETCTBYOLLMMK ONpeneneHusiMn:

3.1 xnapareHT: TennonepefawLan cpeaa (BewecTBo) B XONOAUNbHOW YCTAHOBKe, KOTopan nornoLla-
eT Tenno, ucnapsasicb NPY HA3KOM TeMNepaType WU Npu HU3KOM AaBrneHun, U OTOAEeT Tenno, KOHOAEHCUPYACh Mpu
©onee BbICOKMX TEMMEpaType 1 SaBMeHun.

3.2 xnapoH: 3anaTteHToBaHHoe B Poccuiickoin ®enepaunn ToproBoe HauMeHoBaHWe paga ranoreHu-
3MPOBaHHbIX YrNeBOAOPOAOB, NpeAHa3HaYeHHbIX AMF UCNOMb30BaHWs B KaYeCcTBe XNaJareHToB U Ang ApYyrnx
uenemn.

3.3 ranoreHyrneBogopoA: [anoreHn3vpoBaHHbIM YIMEeBO4OPO, Cogepxawuin oguH unu bonee K3
cregyoLw X ranoreHoB: oTop, Xnop, bpom, nog.

3.4 yrneBogopof: XuMUyeckoe coeflMHeHWe, codepKallee TOMbKO aneMeHThl Bogopoaa v yriepoaa.

3.5 nponenneHT: CXWKEHHbIA UMW CXKaTbIi ras, NpeaHasHa4YeHHbIA AN BbITECHEHWUA N3 a3P030SIbHOM
yMaKoBKK OCHOBHOIO NMPOAYKTA, NOMYYeHWUst U pacnpeneneHns aspo3obHOM CTPyW (MeHbl, rens).

4 XpomaTto-mMacc-CneKTpoMeTpuYecKun Metog

4.1 OGOPyHOBaHMe, CcpencTBa naMmepeHus, BcnomorartenbHbIe yCTpOp'ICTBa, MaTepuanbl, peakTUBbI

- XpOMaTO-Macc-CNeKTPOMETP, COCTOSALLMIA U3 ra30BOro XpomaTorpada U Macc-cenekTUBHOMo AeTekTopa
C npefernoM JeTekTpoeaHusi He Gonee 2-10-13 r no rekcaxnopbeHsony;

- konoHka kanunnapHasi Plot Fused Silica 50 m x 0,32 mMm coating Al,O,/KCI npoussoacTsa thupmbi
Chrompack (Hugepnaxast) unu HP-Plot Al,O4 50 M x 0,32 mM x 8 MKM npovseoAcTea pupmel Hewlett-Packard
(CLUA), unu uHasa KonoHka, obecneunBatoLlaa pa3geneHne ranoreHyrneso0oponoB U YINeBoJ0pOoaO0B;

- konoHka kanunnapHas Ultra-1 50 m x 0,2 mm x 0,33 mkm npounssoacTea omvpmbl Hewlett-Packard (CLUA)
unu nHasi konoHka, obecneymBawLlas pasgenedne 1-cprtop-1,1-guxnopstana (xnagona 141b) m 1,1,1-Tpu-
xnopaTtaHa (metTunxnopodopma);

- KOMNbKOTEPHAaA cucTeMa, obecnedynBawLwas cbop, xpaHeHne 1 obpaboTky AaHHbIX B MpoLecce npo-
BE[EHMA XpPOMATO-MacCc-CNeKTPOMETPUYECKOrO aHannaa, BknoYatwLlaa 6asy gaHHbIX N0 Macc-CnekTpaMm yKa-
3aHHbIX B pasgene 1 coegnHeHuin, Hanpumep NIST 14;

- MUKpoLwnpuusl Tuna Hamilton emectumocTeio 1 Mm3 ¢ ueHol genenvist 0,01 Mm3 unu MUKpPOLLMpPpULL
MLL-1 BMecTUMOCTLI0 1 MM3 ¢ LeHon genenusa 0,02 MM3;

- MUKpownpuy Ttuna Hamilton BmectumocTteio 10 mm3 ¢ ueHown genenua 0,1 MM3 unu MUKPOLLTMPULL
MLLU-10M BmecTumocTbio 10 mm3 ¢ ueHon aenexHusa 0,2 MMS;

- MMKpownpuy Tuna Hamilton emectumocTsto 100 mMm3 ¢ LeHon geneHus 2 MM3;

3— MUKPOLLINPUL ANs razoo6pasHbix npo6 Tuna RN-GSG BmectumocTbio 100 MM ¢ ueHoit genenus 1 unm
2 MM*?;

- MUKpOLLNPUL ANs ra3oobpasHbix npob Trna MS-GAN vnu LL-GT BmecTuMocTsio 1 Mm3 ¢ LieHoi Aene-
Husa 0,01 unu 0,02 mm3;

- Wnpuusl Ans rasooBpasHbix npo6 npouseoacTsa upmbl Hewlett-Packard BmectumocTtbio 1em3 1
2,5 cm3 ¢ ueHow geneHuns 0,01 n 0,025 cm3 COOTBETCTBEHHO;

- wnpwuy MeguumHekuin no MOCT 22967 BMmecTUMOCTLIO 1 cmd ¢ ueHon genexdusa 0,02 CM3;

- UMbl MEeAULNHCKMNE;

- XONOoAWIbHUK BbITOBOM;

- Becbl nabopatopHbie no MOCT P 53228 cneuuanbHOro Knacca TOYHOCTM ¢ HAWBonbLUMM Npeaernom
B3pewmBanma 200 r u ueHon genenma 0,1 mr;

- TEPMOMETPbI XKUAKOCTHbIE CTeknsHHbIe ¢ ueHoin geneHna 0,1 °C n 0,5 °C no TOCT 28498;

- MaHomeTp obpasuoBbii ¢ NpegenomM usmepenunsa go 2,5 MlMa knacca todHoctn 0,15 unu 0,25;

- bapomeTp-aHepoug ¢ gmanazoHom namepeHus ot 80 go 106 kla ¢ ueHon genexusa 0,1 kla;

- WwKad cywuneHbIR, obecnevnearwnia Harpee go 200 °C;

- HAacoc BakyyMHbI, obecnedYnBatoLlmMin ocTaTovHoe gaeneHue He bonee 1,33 MMa;

- BannoHbl cTanbHbie no FOCT 949 BMecTUMOCTbIO OT 1 40 40 aAmS:

- CKMAHKA NeHUUUNNMHOBLIE U3 ApoTa ANs MeanpenapaTos;

- nuneTkn 1-1-2-10 no FOCT 29227;

- unnuHgpbl 1-25(50, 100, 250)-2 nnm 3-25(50, 100, 250)-2 no MOCT 1770;

- renui razoodpasHbln mapkm A (o6bemHas gons renust He meHee 99,995 %);

- a30T razoobpasznbiin no FOCT 9293, oc. u;
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- thTopTpuxnopmetaH (xnagox 11) [1];

- oudTopamuxnopmetaH (xnagoH 12) no MOCT 19212;

- 1,1,2-TpucbTopTprxnopataH (xnagoH 113) no FTOCT 23844;

- 1,1,2,2-TeTpacdTopanxnopaTaH (xnagoH 114) [2];

- neHTadTOopXxnopaTaH (xnagoH 115) [3];

- oucbTopxnopbpommeTtaH (xnagoH 12B1) [4], [5];

- TpudpTopbpommeTtaH (xnagoH 13B1) [6];

-1,1,2,2-tetpacpTopgmbpomatan (xnagoH 114B2) no MOCT 15899;

- YrNepoa YeTbIpexxnopucTbii TexHudecknin no FOCT 4 vnu yrnepog, YeTbipexxnopuctbin no FOCT 20288;
- 1,1,1-TpuxnopataH (meTunxnopodopm) [7];

- oudbTopxnopMeTaH (xnagoH 22) no NOCT 8502;

- 1,1,1-TpucpTopaTaH (xnagoH 143a) c cogepxaHueMm OCHOBHOrO BelllecTBa He MeHee 98 %;
- 1,1,1,2-teTpadTopataH (xnagoH 134a) [8];

- neHTadTopaTaH (xnagoH 125) [9];

- 1-cbTop-1,1-guxnopataH (xnagoH 141b) [10];

- ras-BbITECHUTENb adpo30nbHbIX ynakosok MBAY (GRAP) [11];

- renTaH HopMarnbHbIA 3TanoHHbIA no MTOCT 25828.

I puMevYyaHHNe — ,D.onycxaemq npuMmeHeHWe Opyroro OGOpyﬂOBaHMﬂ C TEXHUYECKMMW XapaKTepUCTUKaMn He
XyXe M CpeacTts MSME.‘DEHVM C MEeTpPOonorM4eCKMMM XapakTepuCTUKaMi He XyXe, a TakkKe peakTMBOB U MaTtepuanoB no
Ka4yecCTBY He HWXe BbllUeyKa3aHHbIX.

4.2 OT60p Npob

4.2.1 Mpoby xnagareHTa (CXXWKEHHOTO rasa) 13 XonoAWMbHOW YCTAaHOBKW, KOHOWLMOHEepa, KOHTelHepa
(bannoHa, BoYKkK, UMCTEPHbI 1 T.M.), a Takke Npoby nponenneHTa U3 KOHTeNHepa oToupatoT B 6annoH us He-
pxaBetollen ctanu B cootBeTcTBUM ¢ TOCT 29193, coeguHsasn 6annoH ¢ knanaHoM yCTaHOBKWM, KOHOULMOHE-
pa, KOHTelHepa, NpegHa3Ha4YeHHbIM ANs 0TOopa XWMAKOW hasbl.

4.2.2 Mpoby xumakoro npogykra otbupatoT B cooTBeTcTBMM ¢ TOCT 29173,

4.2.3 MNpoby nonumepHoro matepuana oTbupawT B COOTBETCTBMM C HOPMATUBHBLIM UMW TEXHUYECKUM
OOKYMEHTOM Ha NpoayKT.

4.2.4 TMpoby nponenneHTa U3 aspo30JIbHOW YNaKoBKWM ANS MAEHTU(MKaLUKN ero coctaBa OTOMpaloT B
NEeHULWIMMHOBYO CKISIHKY Yepes roNoBKY adpOo30NbHOM YNAKOBKWM M YKPenmnsitoT NpobKy Ha CKMsHKe ¢ Mno-
MOLLbIO 3aXMMHOTO yCTponcTBa Nwboro Tuna, KOTopoe He NpensTCcTBYeT BBOAY WIMbI LWINpuua B cocyd. Ans
KONMUYECTBEHHOIO aHanM3a cocTaBa nponenneHTa npoby M3 aspo30NbHOM YNakoBKWM OTBMpaoT No MeToguke,
npuBeaeHHOW B NpUNoXeHUn A.

4.3 MopgroToBKa K aHanuay

4.3.1 Hanapgky, npoBepKy repMeTU4HOCTM ra30BLIX NIMHUNA, BLIBO XPOMAaTO-Macc-CNeKTpoOMEeTpa Ha pe-
WM NPOBOLAT COMNACHO MHCTPYKLKMKM MO 3KcnnyaTauum npubopa.

4.3.2 Mocne BK4YeHus npubopa M BbIXO4a Ha PeXMM KanunaspHYo KOMOHKY BblAEPKMBAIOT NpK TeM-
nepatype 200 °C B Toke renus B TeveHue 2 4. HOBY KOMOHKY Nepef Ha4vanomM U3MepeHuid KOHOULMOHUPYHT
nyTeM NMATUKPATHOIO BBEAEHUS YUCThLIX XITaL0HOB.

4.3.3 lMoarotoBKy TBEPAOW M KUOKOW Npobbl K aHanu3y OCYLLeCTBASOT creayroLwmnm obpasom:

4.3.3.1 ToaroToBKa TBEpPLOW NPobLI

Mpoby nonumMepHoOro matepvana M3Mens4arT MobbIM PEeXYLUUM UHCTPYMEHTOM OO0 YacTUL, pasMepomMm
He Donee 2 MM, NOMeLLaloT B NEHWLMMMMHOBYIO CKIAHKY, 3anonHss ee Ha 50 % obbema, u onpefensiT maccy
Npo6bl. CKNsHKY 3aKkpbiBaKT NMPOOKOW M3 3N1acTUYHOIO M YCTOMYMBOIO K A@MCTBUIO OpraHWYecKux cpes marte-
puana (HanpumMmep, CUMMKOHOBORN pe3uHbl). [lanee ua razoron a3kl Haa npobon yaanawT kucnopod. [na sto-
ro NpobKy CKNAHKM NPOKansLIBaT ABYMA MeAWUMHCKUMUK UrMaMu. Yepes urny, KOHYMK KOTOPOW pacrnonaratT
y OHa CKMSIHKK, No4atoT TOK a3oTa B TedeHne 15—20 MWH; BTOpas urna ¢ KOHYMKOM y NpoOKK1 npegHasHavyeHa
4N oTBOAA rasa. 3aTem Wbl BEIHMMAK0T, YKPennasoT NpobKy Ha CKIAHKE C MOMOLLBIO 3aXWMHOIo yCTPOWCTBa
noBoro TMNa, KOTOPOe He MPEnAaTCTBYET BBOAY UMMbI LUNPULA B cocya, U TepmocTaTupytoT npoby npu 60 °C B
TeyeHue 1 u.

4.3.3.2 ToaroToBKa XUaKon npobbl

Huakyr npoby neped BBOOAOM B XpPOMaTo-Macc-CNeKTpOMeTp pasbaBnsioT rentaHoM, Kak ykasaHo B
4343.

4
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4.3.4 OnpegeneHne rpagyvpoBOYHbIX XapaKTepucTUK

4.3.4.1 pagyvnpoBOYHbIE XapaKTEPUCTUKM NMPY aHannae razoobpasHbiX W UAKMX Npob onpegenswTt Mme-
TogoM abCconTHOW rpafyMpOBKM MO NATU rpagyUpPOBROYHBIM BMHAPHLIM CMECSM MPU YCNOBUAX NPOBEAEHMS
aHanusa no 4.4.1.

Mpw aHanu3e TBepabix NPob rpagyMpoBOYHYIO XapakTEPUCTUKY HE ONPEedensioT.

4.3.4.2 pagyvpoBO4YHbIE ra3oBble cMeck MaccoBol koHueHTpauun 0,0005; 0,005; 0,05; 0,5 u 2 r.’,ﬂ,M3
rOTOBAIT CMeLUEeHMeM OTAENbHbLIX KOMMOHEHTOB YMCThLIX FA30B € ra3oM-HocuTenem (npunoxeHue B) unu gpy-
MM MeToaom, obecnednBalolMM X NPUrOTOBMNEHWE C NOrpeLlHocTbo He Bonee 11 % OTHOCUTENbHbIX NpU
nosepuTensHon BepoATHocTM P = 0,95. O6bemHyo Ao i-ro KoMnoHeHTa X, %, B CMeCcu NepecHUTLIBaIOT B
MacCOBY KOHLeHTpauuw C r/fam3, no dopmyne

mi*
=]
Cii =XMe .~
nl o 8,314(27315 + t) )
roe X; — obbemHas gons i-ro KOMNOHEeHTA;
M'; — MOINeKynapHaa macca i-ro KOMMNOHEHTa, KF/MOJ‘Ib;

P — paenexwe B razosou ¢ase, la;

8,314 — yHuBepcanbHas rasoeas noctoaHHasa, x/(mone °C);

t — TemnepaTtypa rasa, °C.

4.3.4.3 MpapyvpoBoYHble xugkue cmecun xnagoHoe 113, 114B2, 141b, meTunxnopodopma 1 YeTbipex-
XIIOPUCTOTO yrnepoaa roToBAT Ha OCHOBE rentaHa.

[na npurotToBneHuUs CXOAHOW rpagyMpoOBOYHON CMECKM MACCOBOW KOHLEHTpauum okono 1 r/om3 B neHu-
LUNMWHOBYKO CKISAHKY C MOMOLLBIO NUMNEeTKX noMewatoT 10 cm® pacTBOpUTENs, oTMepeHHbIx npu 20 °C. Cknax-
Ky 3aKpblBalOT CUNMKOHOBOW NPOGKON W 3aKpennsaT B 3aXXMMHOM YCTPOMCTBE, Kak ykasaHo B 4.3.3.1. 3atem ¢
Y4EeTOM MIIOTHOCTWN BbIYMCAST HEoBXxoauMbI 06beM KOMMNOHEHTa, COOTBETCTBYOLW KA Macce 10 mr, 1 BBOOAT
ero, npokansieasa npobky urnoi mukpownpuua. Cogepxrmoe nepeMeLlLmsaroT. MaccoByk KOHLEHTpaLMWI i-ro
KOMMOHeHTa B UCXoAHoM cmeck C, ., r/aM3, BbluMCnAoT No cdhopmyne

1000 -Vj;-p

mi

C

roe 1000 — koadhduumeHT NnepecyeTta cm3 B ,uM3;
V,, — o6bem BBEEHHOIO /-f0 KOMMNOHEHTA, am3;
p; — NNOTHOCTb /-TO KOMIMOHEHTA, ricm3;
V, — ofbem pactsopuTens, ams.
(pagyvpoOBOHHbIE XWOKME CMECK MaccoBoKW KoHUeHTpauun 0,25; 0,10; 0,025 n 0,01 r/,E{M3 rOTOBAT NyTEM
paszbaeneHus ucxogHoi cmecu B 4,10, 40 1 100 pas.
4.3.4.4 pagyypOBOYHbIE XUOKWUE CMECU XPaHAT B XOMNOAUIMNBHUKE B TEPMETUYHO 3aKPbITON CKIAHKE.
4.3.4.5 pagyvpoBO4YHLIE CMECH BBOAAT B Xpomartorpad v NpoBoaAT aHanus npu ycnosuax 4.4.1. Kax-
OYI0 rpagyupoBOYHYO CMECh XxpomMmaTorpadupyoT He MeHee Tpex pas.
4.3.4.6 CTpoAT rpagyMpoBOuYHbIA rpacduk B KoopauvHaTax C—S, rge C — maccoBas KoHUeHTpauus
kommoHeHTa, r/am3; S — nnowags xpoMaTtorpacuieckoro nuka, ycn. ed. MNnowage nuka onpegenswoT ¢ no-
MOLLbIO cucTeMbl 06paboTkn AaHHbIX. [Ns NOCTpoeHKA rpaduka cnonb3yT MeTo4 HaMeHbLLWX KBaApaToB.
[MpoBepky rpagynpoBOYHbIX XapakTepUCTUK NPOBOAAT HE pexe OOHOro pasa B KBapTarn, a Taloke npwu
CMeHe KOMOHKM W nocrne peMoHTa npubopa. CTabunbHOCTL rPagyUpOBOYHBIX XapaKTepPUCTUK KOHTPONUPYHT
no [12].

4.4 NMpoBegeHue aHanu3a

4.4.1 TNpw ngeHtTudurkaymm 1 onpegesieHnr CogepaHna XnagoHoB (Kpome MeTunxnopodopma u xna-
doHa 141b) cobnodatoT criegytolmne YCnoBus:

- KAMUMAAPHAA KOTTOHKS .« . o oo vt i et et et e e e e e e e e e e e e e et e e it e Plot Fused Silica;
- Temnepatypa ucnaputenst, °C . .. .. .. 200;
- HaYanbHas TemnepaTypa KOMoHKM, °C . ... . i 50;
- NPOOOMXNTENLHOCTL BbIAEPKKM NpU 50 °C, MUH . . .. ... ..o . a;
- CKOPOCTb HAarpeBa, "C/MUH . . .. . et e e et e 7;
5
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- KOHeYHas TeMnepartypa KOMOoHKK, “C . ... . o 190;

- NPOAOMKNUTENbHOCTL BbIAEPKKN NP 190 °C, MUH . .. . ... e 20
~TEMNEPATYPE OETERTOPALTE  covvoraie v 2w v 2 v oz s 5 2 % % 5 5 @ SvRmER 8 6 2 0 5 200;

- AManasoH CKaHUpyeMbIX Macc, aTOMHbIE €ANHULBI MACChl . . ... oo oo vvvn v .. 10—300;
- 06beMHbII pacxof, ra3a-HoOCUTENS Yepes KOMOHKY, CMS/MUH . .. ..o oo ... 145;

B =T T 5 (0103 = 1 = [ennn;

- KO3thhUUMEHT geneHnsa noToka:

MK XITRAATEHT 5 1w & & & o sowomiion & 5 € 5 & § 6 @ SommEs & & & § 4 0 & 8 oo & 4 & o 1:50;
ra3zoo0pasHbii XNagareHT, MPONEINNEHT . . ...ttt ittt e e e i e e e 1:100;
rasoas pasa Hag TBEePAOM MPOBOM . . ... ittt i bes3 geneHus;
- 06bemM BBOAUMOW NPobbI, Mm3:
SKMEKNNA XITARATEHT S 5 & « ¢ < o ¢ cnmiien & 5 & & @ « 6 @ oOmarEm & 5 5 F 4% & 8 oo & 5 & o ¥ 1
ra3o0bpasHbIf XNagareHT, MPOMENIEHT . . . oo vttt ettt i e e i e e eas 1
rasoeas pasa Hag TBepAoOM NPoBOM . .. .. ... ... ... 100;
- NPOOOMKWUTENbHOCTD 3a4ePXKK/U 40 Hadana pernctpaunn xpomaTtorpaMmmel, MuUH . 4;
- NPOAOIMKNUTENTbHOCTb CHATUA XPOMAaTOrPaMMbl, MUH . .. ... i e e e e e . 20;
- NPOAOIMKUTENbHOCTD UMKIa aHaNM3a, MUH . . ..ot e e e e 24.

4.4.2 Mpw nogeHTudnkaumMm n onpeseneHun cogepaHus MetTunxnopocopma 1 xnagoHa 141b cobnto-
OarT criefqyLlme ycroBus:

S KAMAMNAPHAA KOMDHKR: « ¢ .« ¢ v cnvmins « % & 5 ¢ % & 5 Sabam s & & 5 v & & 8 0 CaEs & 5 &5 @ = Ultra-1;
#TEMNEPATYNA MENAPUTENR, TG isvies = 5 5 w 2 5 4 # Sowmaonie 3 5 5 % 4 % % 8 SNSRIEH i 5 5 5 7 < 200;
- TEMMepaTypa TePMOCTaTa KOMOHKN, °C . ... e 60;
=TEMNEPATYDA OETEKTOPRAL 6 i 2 4 u w0 o @ 4 commums 5 & & 5 4 % % B o & 5 5 57 - 200;
- AManasoH CKaHWpyeMblX Macc, aTOMHbIE eAUHNULbI MACChl . . ... ............. 10—300;
- 06bEMHBIV pacxopq raza-HocuMTens Yepes KONoHKY, CMIIMWH ... 1,0;
STAB-HOCUTEID . ottt it et e e e e et e e e e e e e lenui;
- K03hhULUMEHT geneHns noToka:
WNOKUA XTTAOATEHT & v o v it e e et e e et e e e e e e e e 1:50;
rasoeas pasa Hafg TBepAOM NMPOBOM . . .. ... ... bes geneHus;
- 06bemM BBOAUMOW NpobHbI, MmS:
HNOKMIA XTMAAMEHT & v ot it e e et e e e e e e s
rasoeas pasa Hag TBepAOM NMPOBOM . . .. ... ... 100;
- MPOAOIMKUTENBHOCTL 3a4ePK1 40 Hayana permcrpauun xpomarorpaMmmbl, MUH . 4;
- MPOAOIMKUTENBHOCTL CHATUS XPOMATOrPaMMbl, MUH . . . ..o oo i e e e e e e 8;
- MPOOOIMKUTENBHOCTL LMKIA @HAMM38, MUH . .ottt et e et e i e i e e n s 12.

4.4.3 MpoOy cxKaToro unmM CXKMWKEHHOro rasa M3 bannoHa, yCTaHOBNEHHOIO BEHTU/IEM BHW3, BBOOST B
ncnapuTens XpoMaTo-Macc-CnekTPoOMEeTpa Npy NomMoLLK Wwnpuua ansa razoobpasHbix npob. BeixogHoW WTyuep
BannoHa 3arnyLarT C NOMOLLBI0 MPOKMNAaAKM U3 CUITMKOHOBOW PEe3MHbI, NPOKanbIBaloT NPOKMaAKy UMMOoi Wnpu-
La, OTKpbIBAKWT BeHTUNb BannoHa, otbupatoT Heobxoaumelin obbem rasa, NnpuaepXMBas NOpLUEHb LWNpULA
PYKOW, W 3aKpbiBakT BanmoH.

HKugkyo npoby nepen BROAOM B XpOMAaTO-Macc-CNEKTPOMETP NpeaBapuTensHO pas3baensawoT renTaHomMm,
pobaenas 10 MMm3 npo6bl B NEHULUINTMHOBYH CKNAHKY ¢ 10 cm® pacTBopuTens, Kak ykasaHo B 4.3.4.3. Pac-
TBOP TLIATENbHO NEPEeMELIMBAKT U C MOMOLLLI MUKPOLUMpULA BBoOAT pa3baeneHHyto npoby B ucnaputens
XpomaTto-Macc-cnekTpometpa. [pu oTCyTCTBMM CUrHana Ha xpomaTorpamme yBenu4ueawT obbem gobasns-
eMol B cknsaHKY nNpobbl nocnefoBaTeNkBHO B ABa, YETLIPE, BOCEMb pa3 OO NOABMNEHWUS OTYETNMBOIO MUKa aHa-
NN3NPYeMOoro KOMMNOHeHTa.

Mpy aHanu3e NONUMEpPHOro MmaTtepuana Ans BBOAA B XpOMaTO-Macc-CNeKTPOMETP OTBMPalOT razoByr
dhazy Hag obpas3LoM, NoAroToBAEHHbIM Mo 4.3.3.1, npokansiBasd NpoOKy NeHULUITITMHOBON CKMSAHKMA ra30BbiM
LWNpULem, npegsapuTensHo HarpetsiM go 60 °C.

6
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4.4.4 BeogaT npoby B XpoMarto-macc-CneKTpoMeTp 1 PerucTpUpyoT XpoMaTorpaMmmy Mo NMosTHoOMY MOH-
HOMY TOKY, MPW 3TOM NepBble 4 MUH PerncTpaumio BLIXOLHOMO CUrHana He npoBoadAT. AHanua sakaH4yMBaloT Ha
24 MuHyTe. KOMNOHEHT CYMTAT 0GHapPYXEHHBIM, €CMW BbICOTa NUKA B NAThL Pa3 NpeBbIllaeT ypoBeHb IyK-
TYaLMOHHBIX LUYMOB HYNeBOro curHana.

XpomaTtorpaMMbl CMECH XNaAoHOB W YINMeBoA0pOoA0B NPEACTaBMNeHbl Ha pUCcyHKax 1 1 2.

AHanua npobbl NONUMEpHOro marepuana npoBoaAT MeToaoM Ao6aBku onpefensaemMoro KOMNOoHeHTa K
nccnegyemomy obbekTy. [Ina atoro npoby oTouMparoT Wnpuuem Ansa razoobpasHbix npo6, BBOAAT B XpoMaTo-
Macc-CNeKTPOMETP U PerucTpMpyroT XpoMaTorpamMmy, Kak ykasaHo Bhille.

Mpu oBHapyKeHun B Npobe NoNMMEepPHOro Mateprana 030HOPa3spyLIatoLLEero coeauHeHUs onpeaenswoT
nrollagb ero nuka. 3aTemM B NEHULUNIUHOBYIO CKISHKY C TBepaoi npo6oit Ao6aBnAlnT OXNaXaeHHbIM LWNpK-
uemM okono 10 Mr o6HapyXeHHOro xragoHa U cHoBa TepMocTaTupykoT npoby npu 60 °C B TedeHue 1 y; no-
BTOPHO aHanM3vpytoT ras3oByto asy. [nowadb Nuka 03oHopaspyLlaLero CoedvHeHUs Ha XpoMaTtorpaMmme
nocne Ao6aBkv OOMKHA NpPeBbILAaTh Nnoulaab Nuka Ao AobaBkM He MeHee YeM B [Ba pasa.
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WHTeHCUMBHOCTE CUrHana, yon. ea.

Ycnoewua no 4.4.1 ¢ kanunnapHoun konoHkol Plot Fused Silica. HeucnpaeneHHoe BpemA yaep»KusaHwsA, MUH: 1 — nponaH

(4,77); 2—xnapnoH 13B1 (5,64); 3— xnagoH 115(5,94); 4 — xnapoH 12 (7,31); 5— n3obyTaH (9,35); 6 — xnapgoH 143a (9,71);

7 — BytaH (9,90); 8 — xnagoH 125 (12,19); 9 — xnagox 22 (12,45); 10 — xnagod 12B1 (12,68); 11 — xnagoH 114 (13,02);

12 — xnapgoH 114a (13,26); 13 — cmecb xnagoHos 11 (14,87) n 134a (14,88); 14 — nentaHn (15,76); 15 — xnagoH 113
(20,18); 16 — yrnepog veTblpexxnopucTeii (22,00); 17 — xnagoH 114B2 (22,56)

PucyHok 1 — XpomMaTtorpamma cMeck XnagoHoB 1 YINeBoaopoaos
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AHTeHCUBHOCTE cUrHana, yon. eq.

Ycnosua no 4.4.1 ¢ kanunnapHow konoHkow Ultra-1. HeucnpaeneHHoe Bpems yaepxueaHva, muH: 1 — xnagoH 141b (6,76);
2 — metunxnopodopm (9,43)

PucyHok 2 — XpomaTorpamma cmecu xnagoHa 141b u metunxnopodopma

4.5 ObpaboTka pe3ynbraTtoB

4.5.1 WpeHTudurkaumo coctaBa npobbl NPOBOOAT NYyTEM CPaBHEHUS Macc-CNeKTPOR pasgeneHHbIX KOM-
NMOHEHTOB CMECWU C Macc-cnekTpamiy, CogepXallMMUcs B KOMMNbOTEPHON Bubnuoteke. KomMmnblOTEpHLIA Gu-
BrMoTeYHbIW MOWCK OCYLLECTBIST C MOMOLLBIO NPOrpaMmbl CpaBHEHUA Macc-CNeKTPOB, BXOASLEN B COCTaB
nporpamMHoro obecnevyeHns XpoMaTo-Macc-cnekTpomMeTpa. PeaynstaTtom OUBNMMOTEYHOro Noucka ABnsieTcs
panopT, BKITHYaKLWWA CMNUCOK COEOMHEHWA, PacronoXeHHbIX B nopanke ybbiBaHWs nokasatensa P (%), xa-
pakTepU3yLWero BEpOATHOCTb NpaBuAbHOM MaeHTUdMKaUnMKM. KOMNOHEHT CHMTAIOT UAEHTUPULMPOBAHHBLIM,
eCnu BbIMMCIEHHbIA NPOrpaMMoi cpaBHeHUs Macc-CrnekTPoB nokasartens P cocTaBnsieT He MeHee 90 %. MNpa-
BUMBHOCTb MAEHTUUKALMW aHaNM3nPyeMbIX KOMMOHEHTOB AOMOMHUTENEHO KOHTPOMUPYHT MO BpeMeHam
yOEpPMKUBaHUA YNCTbIX KOMINOHEHTOB, Kak B 5.3.3.

4.5.2 MaccoByto KOHLEHTPaLMIO XNagoHOB B XKUAOKWUX W razoobpasHeix npobax onpenensawT no rpagyu-
poBoYHOMY rpadmky. B cnyyae aHanuaa xugkux npob nonyyeHHbIe no rpagyvpoBo4HOMY rpaduky pesynbsra-
Thl cnegyeT yBenuyYnTb B N pas, rae N — cTeneHb pasbaeneHnsa npobbl renTaHoMm.

4.5.3 MaccoByo [OM0 KaXaoro KOMnoHeHTa X, % B TBepaon npobe BbIYMCIAT Mo hopmyne

mSS,- (3)

|

mnp(S.i’ - S.i)

roe ms — Macca BBeOeHHON ,D,OﬁaBKI/I, [P
S; — nnouwiagb nuka i-ro KOMMNOHEeHTa Ha xpomaTtorpamme Ao nobasku onpenenseMoro KOMMNOHEHTa,
i
ycn. eq.;
mnp — Macca HpDGbI, I

Sr! — nnouwagb nvkKa i-ro KOMNoHeHTa Ha XxpomMmartorpamMmme nocne ,EloﬁaBKM onpegenAaemMoro KOMrNnoHeHTa,

ycn. ef.
4.5.4 MaccoByio KOHUEHTpaLMIo XnafoHa B NPoAyKUMM B a3po3onbHoN ynakoeke C,, riom3, BeluMCHS-

10T no dhopmyne

C1(VK - V)K.q).)
Cn=—"y— (4)
yn
rae C; — maccoBasl KOHLUEeHTpauus XnaaoHa, onpeaensemas ro rpagympoBo4HOMY rpaduky, riom3;
Wy — 0b6bem Konobsl, ,D,MS;
Vm_d, — obbeM xuakol dassl B konbe, AMS;
Vyn — 06beM a3po30nbLHON YNakoBKu, ,EI,MS.
8
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4.5.5 O6paboTka Hepa3geneHHbIX NUKOB

Xnagoubl 11 1 134a vmetoT Briv3koe BpeMs yoepUBaHWa U HA XpoMaTorpamMmMe BbIXOOAT OOHUM MUKOM
(pucyHok 1, nuk Ne 13). Mgentudmkauyuio xnagoHos 11 1n 134a npyM ux COBMECTHOM MPUCYTCTBUM B COW3-
MEPUMBbIX KONMMYecTBax NpoBOAST C NOMOLbI aHanu3a MacC-CNeKTPoB B pasnW4YHbIX TOYKax xpomaTorpa-
chuyeckoro nuka. [ins onpegenexnus xnagoHa 11 cnegyeT M3 macc-cnekTpa (POHTanbLHOro (nesoro) cknoHa
NMKa BbIMECTb MacC-CMeKTp ThinoBoro (npaeoro) cknoHa nuka. Oba macc-cnektpa GepyT npubnuavTensHo
Ha cepedWHe BbICOThI XpoMartorpaduiyeckoro nuka. lNocne BblUMTaAHUA CNEKTPa NPOBOAAT WAEHTU(UKALKIO.
AHanornyHo nepeq NpoeedeHueM uaeHTUdUkauum xnagoHa 134a na macc-cnekTpa ThIMOBOrO CKMoHa nuka
cnenyeTt BblYECTb MacC-CNekTp OPOHTANbLHOIO CKMOHA.

Mpwn copepxaHum xnagoHa 11 BOGNM3KN HWKHEN rpaHULbl onpeaensemMor MacCoBOM KOHUEHTpauun ero
naeHTUUKALMIO NPOBOAAT MO Hanuuuo NuHKMKM noHa 101 B Macc-cnekTpe hpoHTanNbBHOrO CKMOHa XpomaTo-
rpacoMyeckoro nuka.

KonunyecTBeHHoe cooTHoweHue xnagoHoB 11 u 134a onpegensaldT nyTeM cpaBHEHWS! MHTEHCUBHOCTMU
cnekTpaneHbiX NuHMA noHa 101 (ocHoBHOM MOH AngA xnagoHa 11) n uoHa 83 (OCHOBHOW WMOH AN XnagoHa
134a) B cymmMapHOM Macc-CnekTpe XxpoMaTorpadguyeckoro nuka: nnowanb nuka xnagoHa 11 BeIYMCNAKT Kak
npou3BefeHne NnoLwlagn CyMMapHOoro nuka Ha OTHOLLIEHWE MHTEHCUMBHOCTM nNuka 101 K cyMMapHOU MHTEHCUB-
HocTK nukoB 101 1 83.

4.5.6 3a pesynbrat U3MepeHuin NPUHUMAaKT cpegHee apuMeTn4eckoe 3Ha4YeHWe pesynbTaToB ABYX
napannenbHblX onpefeneHnin, OTHOCUTENbHOE PACXOXKAEHWE MEXAY KOTOPbIMW OT CPEedHEro 3Ha4vyeHus He
npeBbILaeT JonyckaeMoe pacxoxageHue, paBHoe 12 % ans rasoobpasHbix 1 xugkux npob, n 25 % ans Teep-
ObIX Mpob.

4.5.7 [lonyckaemasi OTHOCUTENbHAss CyMMapHasl MorpeLHocTb pesynbraTa U3MepeHuin rasoobpasHbix
M XnakMx Npob He JomKHa MpeBbiaTb 3Ha4YeHWI, yKkasaHHbix B Tabnuue 1. [Jonyckaemasi OTHOCUTENbHAS
CymMMapHasi NorpelHoOCTb pe3ynsTaToB M3MepeHuin TBepabix Npod B AManasoHe maccoBbix fonei ot 0,1 % go
0,5 % He pgonxHa npesbllatb * 50 %.

Tabnuuya 1— MeTponormyeckne XxapakTepUCTUKN (XPOMATO-MaCcC-CNeKTPOMETPUYECKUIA METOL)

[Nonyckaemas OTHOCUTENBHAA CyMMAapHAA NOrPeLHOCTb

3
Maccoeas KoHUeHTpauusa xnagowa, r/gm peayrisTaTa MaMepeHui, %, npu P = 0,95

azoobpasHas npoba

Ot 0,0005 oo 0,005 25
Cs. 0,005 po 0,025 +20
Cs. 0,025 g0 0,12 15
Ce. 0,12 00 2,0 +10

Kupokas npoba

010,01 oo 0,1 +20

Cs. 0,1 go 250 13

5 lNaszoxpomatorpadunyeckum meton

5.1 060py,q03aHMe, cpenocTea UaMepeHun, BCnoMoraTenbHble yCTpOFICTBa, MaTepuanbl, peakTUBbI

- XpomaTorpad rasoBblii C NNaMeHHO-MOHU3ALNOHHEIM OETEKTOPOM C YPOBHEM (DNyKTYyaLWOHHbIX LIY-
MOB HYMEBOTr0O curHana He bonee 11013 A, c npegenoM OeTeKTMpoBaHWUs He bonee 510-12 yrnepogalc, ¢
NMMHENHBLIM OWHAMWUYECKMM JMUana3oHoOM 107

- KOMOHKW XpoMaTorpadguyeckue ctanbHble ANUHOW 5 M (Danee — kKonoHka 1) u 3 M (ganee — ko-
MNOHKa 2) BHYTPEHHUM OMAaMETPOM 3 MM;

- CeKyHOOMED;

- perucTpartop M cuctema obpaboTKM JaHHLIX: YCTPONCTBO COMPSHKEHUA XpomaTtorpad — KOMMbHTEp
C HeobXxooMMbIM MporpaMmHbiM obecneveHnem, nubo uHTerpatop nwoboro Tuna, NMbo NOTEHUUOMETP peru-
cTpupyowuin Tuna KCr-4 no FOCT 7164;

- NMHenka meTannuyeckasa nameputensHasa no NOCT 427 ¢ npegenom uamepeHus 150 unn 300 Mm;

- nyna nameputensHas JIN-3-10" no MOCT 25706 ¢ ueHoit genexus 0,1 mMm;

GostExpert.ru
https://GostExpert.ru/gost/gost-51521-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69718
https://gostexpert.ru/gost/gost-51521-2024?utm_source=pdf&utm_medium=69718&utm_term=page

FOCT P 51521—2024

- WNpULbl, UMbl MEAUUMHCKUE, XONOAWNBHWK, BECbI, TEPMOMETPLI, MaHoMeTp, BapomeTp-aHepoug, nu-
neTkW, LWIUHAPLI, WKad CYLUUITbHBIA, HACOC BaKyyMHbIA, BannoHbl cTanbHble, CKNSHKW NEeHULWITNUHOBLIE,
a3oT razoobpasHbli, ranoreHyrneBoaopoabl ¥ ra3-BbITECHUTEND a3P030MbHbIX YNakoBOK — no 4.1;

- akcukaTtop no NOCT 25336;

- Yalwka BeinaputensHana no FOCT 9147;

- BO3OYX CXaTbli ANSA MUTAHUA KOHTPONbHO-M3MEPUTENbHBIX NPUMBOPOB;

- BOgopoAa TexHudeckuid no NMOCT P 51673, BbiCLIKWA COPT, UMK reHepaTop Bogopoaa, obecneymBarLmMii
nogady Bogopoda aHanorM4yHon YUCTOThl;

- auetoH no NOCT 2603, y.o.a.;

- cunoxpom mapok 80 nnu 120 pasmepom 3epeH ot 0,25 go 0,35 mm;

- nonucop6-1 pasmepom 3epeH ot 0,2 o 0,3 mm;

- HenoaBWXkHble Xuakve dasbl: 1,2,3-Tpuc(2-UraHaToKcU)NponaH Ana xpomarorpaduun, nonnuaTuneH-
rnukons (M30N) ¢ monekynapHoi maccon 1000.

MpumevaHue 1 — [Jonyckaercs npuMeHeHWe Opyrix copBeHTOB U Xuakux a3, obecnevnBarlmx pasgene-
HWe XNajoHOoB, NepeyvucreHHelx B pasgene 1.

MpumevaHue 2 — [donyckaeTca NpUMEHEHWE OPYroro 06opyaoBaHWA ¢ TEXHWYECKMMU XapakTepucTUkamu 1
CPeOcTB U3MEPEHUA C METPONOMMYECKUMU XapaKTEPUCTUKAMU He XYKe, a TakKe PeakTUBOB U MaTepuanoB rno Ka4yecTsy
He HUXKE BbILLEYKA3aHHbIX.

B crny4yae npuMeHeHnA xpoma‘rorpacpa C AEeTEeKTOpPOM Mo TennonpoBOoAHOCTU HEOGXO,EI,VIMO I'IO,D,OGpaTb
YCIoBUA pasfesieHUA aHanmanpyemMblx XnagoHOB 1 BO34yxXa.

B cnyyae npumMeHeHua xporvlaTorpaq:)a C nnameHHO-MOHN3alUMOHHBIM OETEKTOPOM W OETEeKTOPOM anekK-
TPOHHOIO 3axBaTta B COMEeTaHMW C KannunnapHbIMA KONMOHKaMK1 no 4.1 obbem BBOAMMOM ﬂp06b[ HOﬂ,6Mpa|OT B
COOTBETCTBUKM C KOHCTPYKTUBHbBIMU oCcoBeHHOoCTAMU npwﬁopa. Bo Bcex cny4aax HEOSXO,EI,VIMO NMPOBEPUTb HNXK-
HWIA npegen OGHaDY)KeHVIH MeTOAWKK No KOHTDOHbHOﬂ CMecHn.

5.2 OT60p npob
Ot6op npob npoBoasT no 4.2.

5.3 MNoaroTtoBKa K aHanu3y

5.3.1 lNpuroToBNeHWe Hacagku U 3anofHeHe KOMOHKN OCYLLIECTBISOT cneayrwnm obpasom.

5.3.1.1 OTceurBalOT HYKHYIO hpakumio cunoxpoma u cywart npu Temnepatype 200 °C B TeyeHue 3 v,
oxnaxgawT B aKkcukaTtope. Kuakyro asy pacTBopsiloT B aueToHe. NonyyYyeHHbIM pacTBOPOM 3anuvBatoT cop-
B6eHT Tak, YTobbl OH BbIN NOKPLIT XKWAKOCTEH NONHOCTLID. [NA paBHOMEPHOR NPONUTKA CMECh NepemMeLlBaT
CTEKMAHHOW nanodkon. [lanee pacTBOpUTENb yOansoT NyTEM HarpeBaHWsa B CYLUMINbHOM LWKady npu Temne-
patype o1 60 °C go 70 °C npw nepvogM4ecKkoM NOMELLVUBAHNN.

5.3.1.2 [oTOBOI HacagKoW 3anOMHST KOSTOHKY C MOMOLLbIO BaKyyMHOMO Hacoca, YNnioTHAS ee BMOpaTo-
pPOM UMK NErKUM MOCTYKUBaHWEM. [INa NpUroTOBNEHWSt HACAAKM KONOHKKU 1 B KAYECTBe XUAKOW a3kl MCNOMb-
3ytoT 1,2,3-Tpuc(2-umaHatokcu)nponaH B konudectee 25 % oT macchl copbeHTa. Hacagky KONoHku 2 rotosaT
aHanoruyHeiM cnocobom uz M3r-1000, B3aToro B konuyectee 5 % oT macchkl nonncopba-1.

5.3.2 Hanagky, npoBepky repMeTMYHOCTW ras3oBbiX NWHWIA, BbIBOA Xpomarorpada Ha pexum npoBo-
OST COrMacHO MHCTPYKLMIK Mo 3KkcnnyaTauun npubopa. HanonHeHHble KONOHKW yCTaHaBNMBaKT B TepMocTaT
xpomaTorpada no MHCTPYKLUKM, He NOAKMNYasa K AeTekTopy. Pacxoa raza-HocuTens u TeMnepaTypy KOMOHOK
yCTaHaBMMBaT B COOTBETCTBUM C 5.4.3.2 onda konoHku 1 1 5.4.3.4 ons KONoHKW 2 1 BbigepXusatoT 8 4. 3atem
KONMOHKW MOAKMOYAKT K AETEKTOPY U KOHOWUWOHUPYHT MYyTEM NATUKPATHOrO BBEAEHMUS YACThIX XMaA0HORB Npu
ycnoBuax no 5.4.3.2, 5.4.3.4.

5.3.3 VpeHTudmkaumio KOMNOHEHTOB aHann3npyemMon cMecK NpoBogAT Mo 3Ha4YeHUAM HeucnpaBneH-
HOro BPEMEHW YAEPKUBAHUS MO YACTLIM KOMMNOHEHTaM, BLIMOIMHAA aHanus:

- ona rasoobpasHoi npobbl NocnegoBaTenbHO npu ycnoeusax no 5.4.3.1, 5.4.3.3, 5.4.3.4;

- onsa xugkon npobel no 5.4.3.2;

- OANna TBepaon npobbl nocnefoBatensHo no 5.4.3.1, 5.4.3.2, 5.4.3.3, 5.4.3.4.

HewucnpasneHHoe BpeMs yaepXUBaHWA onpeaensioT nepes NnpoBefeHUeM aHanuaa rno YUCTbIM KOMMOo-
HEeHTaMm 1 B garnbHeWLEeM NPOBEPAIOT He pexe 1 pasa B Nonroga, a Takke npyu CMeHe KOMOHKU UM Hacagku.
[onyckaeMoe OTHOCUTENbHOE OTKIMOHEHWE BPEMEHU YAEPXKUBAHWUS aHann3upyemMoro U YACTOro KOMMOHeHTa
NpwW OOHUX U TEX Ke YCMOBUAX aHanv3a U COM3MEPUMBIX BbICOTaX MUKOB HE AOMKHO NpeBbiwath 3 %.
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5.3.4 MNpoby nonumepHoro matepuana rotoBaT no 4.3.3.1, Nnpu 3TOM KMcnopog U3 ra3oBoi dpasbl Hafg
npoboi He yoansior.

5.3.5 OnpepeneHue rpagynpoBOYHbBIX XapaKTepPUCTUK OCYLLECTBNAKT crieaylowmum obpasom.

5.3.5.1 pagyvpoBOYHbIE XapaKTEPUCTUKN NPU aHaNMW3e ra3oodbpasHbIX 1 XKUOKUX Npod onpefensoT Mme-
TogoM abconiTHOW rpadyMpoBKX MO NATU rpafyMpPOBOYHBIM BMHAPHLIM CMECAM NpU YCNOBUAX NPOBEAEHUS
aHanuza (5.4.3.1,5.4.3.2,5.4.3.3, 5.4.3.4).

Mnowagb xpomaTtorpadmMyeckoro nNka onpeaensaoT ¢ NOMOLLLH CUCTEMbI 0DpPabOoOTKM AaHHBLIX UMK Bbi-
YUCNFKOT Kak NPON3BefeHUe ero BbICOThI Ha LUMPUHY, MU3MEPEHHYH Ha cepefuHe BLICOThI, C y4eToM MacluTaba
3anuncu.

Mpu aHanu3se TBepablX Npob rpafyMpoBOYHYIO XapakTepPUCTUKY HE ONMpPeaensioT.

5.3.5.2 MpagyvnpoOBOYHbLIE ra30BbIE CMECK MacCOBOW KoHueHTpauun 0,0005; 0,005; 0,05; 0,51 2,5 r.’,ﬂ,M3
rotoBaT no 4.3.4.2.

5.3.5.3 pagyupoBouHble xuakme cmecu xnagoHos 113, 141b u 114B2 roToBAT Ha OCHOBE 4YeTbIpex-
XNOPUCTOro yrnepoda unu metunxnopodopma. [(pagynpoBoYHY0 CMECh YeTbIPpeXXopucToro yrrnepoga u Mme-
TUNXnopodgopmMa roToBAT Ha OCHOBe xnagoHa 113.

McxogHyo rpagympoBOYHYHO CMEeChk MacCOBOM KOHUeHTpauumn okono 250 r/am® rotoesT cneaywowum ob-
pas3oM: B MEHULMMNIUHOBYIO CKIISIHKY C MOMOL b0 N1neTku noMmewatoT 10 cm3 pacTBOpUTENsi, OTMEPEHHLIX NPU
20 °C, 3aKpbIBaOT CUMMKOHOBOW NpoBKOI 1 3aKpennsioT B 3aXXMMHOM YCTPOWCTBE, Kak ykasaHo B 4.3.3.1. 3a-
TeM nytem npokona npobku urnoi wnpuua sBHocAT ot 1,3 go 2 cM3 KOMMOHEHTA. To4HY0 Maccy KOMMNOHeHTa
ONpPeaensoT Mo pasHWULLE MAcChl CKMSHKWA C pacTBOPMTENEM A0 W nocne ero npubasnexHuns, 3anncbiBasi pesynb-
TaTt B3BELUMBAHWUA B rpaMMax ¢ TOYHOCTLHO A0 YeTBepToro gecaTuyHoro 3Haka. CogepKumoe nepeMeLlnBaoT.
MaccoByr KOHLEHTpaumMio KOMMNOHeHTa B MCXofHow cmecu C,., r/om3, BBIMMCTISIOT MO dopmyne

m
Cm = Vv, (3)

roe m — Macca HaBeCKW KOMMOHEHTa, T
V, — obbewm pacteopuTens, ,u,M3;
V, — ofbemM BBEAEHHOTO KOMMNOHEHTa, ams.
[0TOBAT rpagyMpoOBOYHbIE CMECKH MACCOBOW KoHUeHTpauuu 25; 2,5; 0,25 n 0,125 r/;J,M3 nytem pasbas-
NEeHNSA UCXOOHOW CMEecH.
5.3.5.4 CTpoAT rpagyvMpoBOYHbIA rpaduk, Kak ykasaHo B 4.3.4.6.

5.4 MNpoBegeHne aHanusa

5.4.1 Beog npobbl ra3oo0bpa3Horo 1 X1MAKOro NpogykTa NpoBOAAT, Kak yka3aHo B 4.4.3; npy 3TOM XKua-
Kyto npoby He pasbaBnawT rentaHom. Beog rasoson ¢asbl Hag npobol TBepaoro NpoaykTa NpoBOOAT, Kak
yKkasaHo B 4.4.4.

5.4.2 lNpu ncnonb3oBaHUKW KanuNNApHbIX KONMOHOK YCrnoBus aHanu3a — no 4.4.1 n 4.4.2.

5.4.3 MNpn wcnonb3oBaHWKM HacadoqHbIX KOMOHOK cobrnogatoT cledyllwme ycrnoBus aHanusa (ras-
HOCWUTENb a30T, AETEKTOP NaMeHHO-UOHM3aUNOoHHLIA, 06beM BBOAMMOW Npobbl: rasoobpasHon — 1 cm3, xup-
koit — 1 mm3).

5.4.3.1 VgeHTudpurkaumsa u onpeaenedne cogepxanusa xnagoHos 11, 12, 114, 115, 13B1, 12B1, 22 npwu
OTCYTCTBMW MELUALWMX KOMMNOHEHTOB!

I KOTTOHKE ¢ oo commsrrme 2% 5 6 5 8 8 5 0 BuEnbn % 6 & § & 0 5 5 6 DEIoEEn K B 5 b & B & S § 1;

- TeMnepaTtypa TepMOCTaTa KOMoHOK, °C . . .. .. ... . 30;
- TeMnepartypa MCnapuTens, “C ... . i e e e 80;
- 0bbeMHBIA pacxod rasa-HocuTens, CM3IMUH - o 30;
- 0bbeMHbIN pacxo Boaopoaa, CMBIMUH .« oo e e e 30;
- 06beMHEIM pacxo Bo3ayxa, CM3IMUH . o 300.

5.4.3.2 NoeHTudukauyua u onpeneneHve cogepxanusa xnagoHos 113, 114B2, 141b, yrnepoga yetbipex-
XNOPUCTOro U MeTunxnopodopma:

~KOTIOHKE 2 v s ooomma s st b o onnnnd 52t Bat bt B S o s s UognuE sz s s 12
- TeMnepartypa TepMocTaTa KOMOHOK, *C . ... . ... et 80;
- TeMnepatypa MCnapuTens, “C ... . e 80;
- 06bbeMHBIA pacxod ra3a-HocuTens, CMIIMUMH o oo e e e 30;
11
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- 06beMHBIN pacxoq Bogopoaa, CMBIMUH © o oo e e 30;
- 06beMHbINM pacxoq Bo3gyxa, CMBIMUH ot e 300.

5.4.3.3 WNpeHTudukauuna n onpeneneHune cogepxanus xnagoHos 115, 13B1 B npucyTcTBMM NponaHa u
XnagoHa 12 B npucytcTBUM xnagoHa 143a:

~FTROFOMKA & o sonmvanin & & 6 6 ¢ & 8 & Sevbrain & % § 6 ¥ 4 & & S EEEHIE A % 8§ 8 P b U S NG £ § B R B 8 2:

- TEMAepaTypa TepMocTaTta KOMOHOK, °C .. .. .. e 60;
~TEMNEPATYPE NCTAPUTETIR, ®C crvnmum = 2 5 0 2 2 oo im0 2 % % % 5 ¢ AZPRESIEE & & 5 3 9 2 80;
- 06bEMHBIN pacxoq rasa-HocuTens, CMBIMUH © o oo 40;
- 06beMHbIA pacxon Bogopoaa, CMBIMUH © oo e 40;
- 06bEeMHBIV pacxon Bo3oyxa, CMIIMUH  © o o 400.

5.4.3.4 WpeHTudukauma n onpegeneHune cogepxaHua xnagoHa 11 B npucyTCcTBUM NeHTaHa, XnagoHoB
12B1, 114 n 22 B npucytcTBUM xnagoHa 134a:

ATROMOHRA oo covnmomin & & & 5 ¢ € v & Sesseem & % 6 § ¥ 0§ @ DEPEmn s & & ¥ 8 9 § 8 ARG e G 8 R © 2

- TeMnepaTtypa TepMocTaTta KOMoHOK, °C .. .. .. ... 80;
- Temnepartypa ucnaputenst, *C . ... ... 80;
- 0BBEeMHbIN PACXOL, ra3a-HOCUTENSA, CM3IMUH . . oo oo ot e e e e 40;
- 06beMHbIN pacxon Bogopoaa, CMBIMUH - o o 40;
- 06beMHbIV pacxon Bo3aoyxa, CMIIMUH « o e e e e e 400.

5.4.4 Tocne ycTaHOBMNeHWs NapamMeTpoB xpomaTtorpada no 5.4.3.1 nnu 5.4.3.2 n ctabunsHoi HyneBon
NuHUK BBOZAT npoby B xpomatorpad. KoMnoHeHT cuMTaoT obHapyXeHHbIM, €CNK BbiCOTa NUKa B TpWU pasa
npeBbIllaeT ypoBeHb PNYKTYaUMOHHbIX LUYMOB HYMEeBOro curHana.

MewwatoLe KOMNOHEHTLI NpK ONpedeneHn 030HopaspyLlaoLWmMx xnagoHos no 5.4.3.1 1 ycnoBus aHa-
nu3a, obecneynBarlLmMe pasgeneHne CMec 030HOpa3spyLUakoLKUX XNagoHoB ¢ 030H0Be30NacHbIMW XNagoHa-
MW 1 YIMEBOOOPOOAMMW, NMPeACcTaBneHbl B Tabnuue 2.

Xpomarorpammsl pasfeneHus xnagoHos B yCnosusax no 5.4.3 npMBeeHbl Ha pUcyHKax 3—7.

Tabnuua 2-— Ycnosua razoxpomartorpacryeckoro pasaeneHns cCMecu XnagoHoB

Onpenensiembiii KOMMNOHEHT MewarLwmnin KOMAIOHEHT Ycnosua aHanuaa
XnagoHel 115, 13B1 [MponaH Mo 5.4.3.3
XnagoH 12 XnagoH 143a Mo 5.4.3.3
XnagoH 11 [NeHTaH Mo 5.4.34
XnagoHel 114, 12B1, 22 XnapgoH 134a Mo 5.4.3.4

Mpy obHapyxeHWn B Npobe nonvMepHoro Marepuana 030HOpa3pyLUaLLero CoeaAWHEHUA onpenensioT
nnowage ero nuka. 3atemM B NEHULUINNVHOBYK CKNAHKY C TBepaon npoboi fo6aBnsaoT OXNaX4eHHbIM Wnpu-
uem okoro 10 mMr oBHapyxeHHoro xnafgoHa U cHoBa TepMocTaTupykoT npoby npw 60 °C B TedeHune 1 4; no-
BTOPHO aHanuavpyloT rasosytko dasy. [nowane nvka o3oHopaspyLUaLLero CoeMHEHUs Ha XpomaTorpaMme
nocne nobaBku JoMkHA NpeBbIWaTh Nrowank nuka Ao fobaBku He MeHee YeM B ABa pasa.

5.5 O6paboTka pe3ynbLTaToB

Ob6paboTky peaynsTaToB NPOBOASAT, KaK ykazaHo B 4.5. [pu 3TOM Npu aHanuae cMecu XnagoHoB U yrre-
BOJOPOAOB B ycroBusix no 5.4.3.1 pgonyckaeTca BbIMUCMATL Nolanb NUKa j-ro KOMMNOHEHTa B HepasaeneH-
HOM nuke S, ycn. ef., no dopmyne

§.~8 28"51_ , (6)

rie S — nnouwlafb HepasgeneHHoro NUKa, CHATOro NpK ycnoeusx no 5.4.3.1, yen. eq.;

Sf — nrowanb nuKa i-ro KOMNOHeHTa, pasgeneHHoro npu ycnosusax no 5.4.3.3 unu 5.4.3.4, ycn. eq.;
ZS,- — cymMMma nrowagen NMKoB, pasgeneHHbiX npu ycnosuax no 5.4.3.3 unu 5.4.3.4, ycn. eq.
12
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o 200 400 600 800 1000 1200

Bpemn, ¢

Ycnoeus no 5.4.3.1. HeucnpasneHrHoe BpeMs yaep uBaHus, c:

1 — cmecb xnagodos 115 (210), 13B1 (216) 1 nponaHa (220); 2 — cmecb xnagoHos 143a (249) n 12 (270);

3 — un30byTaH (

335); 4 — cmecbk xnagoHa 125 (370) v 6ytana (395); 5 — cmeck xnapoHos 22 (461), 12B1 (462),

134a (483) n 114 (496); 6 — u3oneHTaH (752); 7 — cmeck xnagoHa 11 (828) u nextana (870)

PucyHok 3 — XpomaTorpaMma cMeck razoobpasHbix XNagoHoB U yrnesoAopoaos
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=]
]

AHTeHEHBHOCTE cUrHANA, HA
—
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1] 200 400 600 800 1000 1200
Bpems, ¢

Ycnoeus no 5.4.3.2. HencnpasneHHoe BpeMs yaepKuBaHWs, C:
1 — xnapoH 113 (402); 2 — xnagoH 141b (434); 3 — xnapoH 114B2 (476);
4 — yrnepog YeTeipexxnopuctelid (781); 5§ — metunxnopocopm (956)

PucyHok 4 — XpomaTtorpaMmma CMEeCH KUOKUX XMaa0HOB
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Ycnosua ne 5.4.3.3. HencnpasneHHoe BpemMa yaepKusaHus, C:
1 — xnagoH 115 (73); 2 — xnagoH 13B1 (87); 3 — nponaH (158)
PucyHok 5 — Xpomatorpamma cmecu xnagoHos 115, 13B1 m nponana
r
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Yenosus no 5.4.3.3. HencnpasneHHoe BpeMs yaepuBaHus, c:

71— xnagoH 143a (62); 2 — xnagoH 12 (130)

PucyHok 6 — XpomaTorpamma cmecu xnagoHoe 143a m 12
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Ycnoeua no 5.4.3.4. HeucnpaeneHHoe BpeMs yaepXWBaHua, C:
1 — xnapoH 134a (69); 2 — xnagoH 22 (88); 3 — xnapoH 114 (167); 4 — xnagoH 12B1 (244); 5 — xnapoH 11 (417); 6 — neHTak (603)

PucyHok 7 — XpomaTtorpaMma cMecu XnafoHOB U YIMeBoAOpOaos
[onyckaemasi oTHOCHTeNbHasa cyMMapHasi NorpellHoCcTb pesynsTaTta M3MepeHWi razoobpasHbIX U KUA-
Kux Npob He JOMmKHa NpeBbiWaTh 3HA4YEHUI, yKazaHHbIX B Tabnvue 3.

Jonyckaemas oTHOCMTENLHAs CyMMapHast NOrpeLlHOCTL pe3ynLTaToB U3MepeHnid TBepabix npob B aua-
naszoHe maccoBblx gonen ot 0,1 % go 0,5 % He gormkHa npeBbiwaTh + 50 %.

Tabnuya 3 — MeTponorvyeckne XxapakTepucTUKK (ra3oxpomMaTtorpaduyeckuil MeToq)

[Honyckaemasi OTHOCUTENBHAS CyMMapHas MOrPeLLHOCTL

3
MaccoBas koHLEeHTpaums XxnagoHa, r/am DeayrLTaTa U3IMEPEHWIA, %, npu P = 0,05

[azoobpasHas npoba

Ot 0,0005 go 0,005 +25
Ce. 0,005 po 0,025 +20
Ce. 0,025 po 0,12 15
Ce. 0120025 +10

Kupkas npoba

070,01 po 0,1 +20
Ce.0,1001,0 +15
Ce. 1,0 po 250 +10
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MpunoxeHune A
(o6azaTtensHoe)

OT60p Npob K3 a3po30fbLHON YNAKOBKH

[Ons otbopa npob ncnonb3yrT YCTaHOBKY (PUCYHOK A.1), COCTORALLYH W3 Criegytownx YacTen:

- konba K-1-1000-29/32 no MOCT 25336 ¢ npynasHHbIM BOKOBLIM OTBOAOM ONMHON 15—20 mMm;

- KOMNNEKTOP CTEKMNSAHHBINA;

- KpaHbl K IX KLW-2 no MOCT 7995;

- MaHomMeTp 0bpa3suoBbIi ¢ Npegenom uamepenus go 2,5 MlMa knacca touHocTtk 0,15 unu 0,25;

- BakyymmeTp 06pasuoBbii knacca TodHocty 0,15 unn 0,25;

- Tpybka pe3anHoBasn BakyyMHas;

- Hacoc BaKyyMHbI, obecneymBalowmi octatodHoe gaeneHune He bGonee 1,33 MNa.

CobpaHHyro annapaTtypy NPOBEPAKT HA repMeTuYHOCTb. [N aToro npucoeguHaT npubop K Bakyym-Hacocy, oT-
KpbIBAKOT BCE KpaHbl, BKIOYAKT HACOC M OTKAYMBAIOT 40 NOCTOSHHOTO Bakyyma. 3aKpbIBakOT KpaH 3, BbIKMIOYaKT HAcoc U
HabnodaT 3a BakyyMMeTpoM 7, He fonyckaeTca cnaj AasneHns 6onee yem Ha 1,33 klMa 3a 10 MuH.

YCTaHOBKY MOBTOPHO BaKYYMUPYHOT.

Ha knanaH aspo3onbHOM ynakoBKM Ha4eBatoT NacTUKaTOBLIN LUMAHT, Ha KOTOPOM 3aKpenneHa MHbeKLWOHHasA urna.
CopepxvmMoe ynakoBkv B36anTbIBaloT B TEHEHUE 2—3 C M BbINYCKaOT coagepvMMoe B Bo3ayx He bonee 1 c. MpokanbieatoT
WUIMOW PE3VHOBYH NPOKNagKy oTBofa Konbbl 17, 3aKpbiBalOT KpaH 3 1 BbINYCKAKT B KoMDYy BCE COOAEPHMUMOE a3apo30rib-
HOW yrnakoBkW. Hanuume n3bbITOYHOro AaBnNeHMA NPoNeneHTa B Konbe KOHTPonupyoT no MaHoMmeTpy 8. MNyTeM npokona
vrnon wnpuua npoknagku 717 otbupatot obvem rasa no 4.4.1, 5.4.3, npyaepxvBas noplueHs Wnpuua pykon. Beoaat npo-
By B ucnaputens npubopa. 3aTeM OTKPLIBAKOT KpaH 2, Buinyckas Bce M30bITOYHOE AaBneHUe B aTMocdepy, U OTCOEONHSAOT
kondy 712 oT konnekTopa 4. CnuBarT coaepKMMoe Kondbl B MEPHbIA LMNWMHAP U M3MepPST 00beM XUaKon dasbl.

16
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K Bakyym-Hacocy

Ana cbpoca
n36bITO4YHOrO
OaBneHnA

1 — nogctaeka; 2, 3, 6, 9, 10 — kpaHbl K IX KLW-2 no MOCT 7995; 4 — KONNEKTOp CTEKNAHHbIN;
5 — Tpybka peavHoBan BakyyMmHas; / — BakyymmeTp obpa3uoBblil; 8 — maHoMeTp 0bpasuoBbIN;
11 — otBOA KONbbI; 12 — konba K-1-1000-29/32 no MOCT 25336

PucyHok A.1 — Cxema ycTaHOBKM Anst oTbopa npob 13 aapo30nbHON YNaKoBKK
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Mpunoxenune b
(o6azaTensHoe)

MaHOMETpMHECI{Hﬁ MeToO NPpUroToBrneHUA rpagynpoBOYHLIX ra3oBbIX cmecen

B.1 CywHocTb MeTOaa

MeTog 3akntoyaeTca B NOCTENEHHOR A03MpoBKe B BannoH oTAenbHbIX KOMNOHEHTOB rpayvpoBOYHOR cMeck, 06b-
eMHas KOHLEHTpauus KOTOpbIX B ra3oBOW CMECH MPSAMO NponopuMoHansHa OTHOLIEHWIO U3MEHeHUsA OaBneHus nocne
O03MPOBKM COOTBETCTBYIOLLEND KOMMOHEHTA K 06LeMy AaBneHunio cmeci. [ins npeoTBpalleHns KoHAeH AL Nnapos KoM-
noHeHTOB 0bLee aasneHue cmecu P, kMa, OMmKHO YAOBNETBOPATL YCNOBUIO

. oop,,
=

i

P (B.1)

rae P,; — AaBrneHue HacblLLEHHOTo napa /-ro KOMMoHeHTa Npy Temneparype NpUroToBreHna Unu xpaHeHus, Ka;
X; — obbemHasn [ons i-ro KOMNoHeHTa, %.

B.2 OGwue nonoxeHnn

[unanazoH obbeMHbIX goner oTAernbHbIX KOMNOHEHTOR B rpadyvpoBOYHO razoBon cmecu — oT 1 % fo 40 %. Maso-
Bble cMecu ¢ 0bbeMHoN Jonen meHee 1 % roTOBAT NyTeM MHOrOKpaTHOro pa3baeneHus.

B.3 Annapartypa v maTepuansl

[ns nNpuroToBNeHWs rpagyupOBOYHBIX CMECEN NMPUMEHSIKOT CMECWUTENbHY YCTAHOBKY MOBLILEHHOMO AABMEHWA
(oo 10 MMMa), cocTosLlyto us:

- cTanbHbiXx BannoHOB ANA rpagyVpPOBOYHON CMECH;

- COegMHUTENbHBIX TPYOOK U3 HepXaBerLen cTany guameTpom 4—5 MMm;

- BaKyyMHOro Hacoca, obecneqmBaroLLero octatodHoe aaenendve He 6onee 1,33 MMa;

- BaKyymmeTpa 0bpasLoBoro;

- BEHTUNEW;

- MaHomMeTpoB 0bpasuUoBbIX ¢ Npegenom namepenus go 2,5 Mlla knacca TouHocTu 0,15 wnum 0,25.

KomMnoHeHTkI razoBor cmecu B BannoHax ¢ obbemHol goner He meHee 98,5 %.

MpuHUMNUansHaa cxemMa CMECUTENBHOW YCTAHOBKW ANA NMPUrOTOBINEHWA rPagyMpOBOYHbLIX FA30BLIX CMECeil npu-
BeJeHa Ha pucyHke b.1.

4 5 6 78 9 10 11
12
3
13
p 14
15

16

A

1

X'\

\

1

Co

1

©O

20

1,4, 5,8, 10, 11, 13, 16, 17, 18, 20 — BeHTUNn; 2,3 — BannoHbl ¢ KOMNOHEHTaMK ra3oBoOW cMecy; 6, 7, 9 — MaHOMETpbl;
12, 14 — BannoHel ANs rpafyvpoBoYHON cMmeck; 16 — Bakyymmerp; 19 — BakyyMHbIA Hacoc

PucyHok B.1 — MNMpuHUMNUansHas cxeMa CMecUTeNbHOM YCTaHOBKM ANSA NPUIOTOBNEHUS rpaayUpPOBOYHBIX ra30BbIX
cmecen
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5.4 MpuroToBneHWe rasoBoOW cMecH

CmecuTenbHY YCTAHOBKY NOBbLILEHHOrO AaBneHus cobrpatoT no npuBefeHHon Ha pucyHke B.1 cxeme u BMecTe ¢
GannoHamMu BakyyMupyrT Ao octatodHoro gaenexus 0,13 klMa. MNocne oTknioYeHua BakyyMHOro Hacoca YCTaHOBKY NpoBe-
PAIOT HA rEPMETUYHOCTb, OCTaBMANA BCHO YCTAHOBKY MO BaKyyMOM W Habrnogas no BakyyMMETPY 3a AaBMNeHUEM B CUCTEME.
[aeneHune B TeueHue 1 4 He OomkHO Bo3pacTaTbk bonee yem Ha 0,26 klla.

[Mpn BaKyyMUpPOBaHWU BEHTUIA MaHOMETPOB OOMKHbI ObITb 3aKPbIThl, 4TODBI UCKMIOYNTL BO3MOXHOCTL MOBPEXKAE-
HWA 4aTYMKOB MaHOMETPOB.

KomMnoHeHTLI ra3oBoi cMeck 13 BannoHOB NOAaoT B CMECUTENBHYI0 YCTAHOBKY B KONMWYECTBE, COOTBETCTBYIOLLEM
OTHOLUEHWIO MX NapunanbHOro gaeneHya K oblemy gaeneHunio cmecu. [,03vpytoT HebonbLUoe KONMYECTBO OCHOBHOTMO KOM-
MoHeHTa (raza-HoCUTEN:), a 3aTeM MoCneAoBaTenbLHO AO3UPYIOT OCTamNbHbIE KOMMOHEHTLI. [TOBTOPHO A03MPYHT OCHOBHON
KOMMOHEHT [0 pacyeTHoro obuero gaeneHus cMmecu. [Neped BBOAOM KaXKAoro Mocrnedyloulero KOMMOHEHTa YCTaHOBKY
BaKyymMupytoT. [103MpoBKY NPOBOAAT NOA, AaBNEHUEM, NPEBbILLAOLWLIMM AaBrneHne B DannoHe Hag cMeckto, YToObl He Ao-
MYCTUTL YTEYKA KOMMOHEHTORB U3 CMECH.

Mocne 0O3MPOBKM K& A0ro KOMMNOHEHTa U3MEPSIKOT AABIMEHNE B TOT MOMEHT, KOrAa yXe He NPOUCXOAMUT ero U3aMeHe-
HUe. HekoTopoe naMeHeHne OaBNeHNst CMECH MOXKET NMPOUCXOAUTL B MPOLECCE CMELUMBaHUSA KOMIMOHEHTOR BCINEACTBME
6onee HM3KOro KO3(hMULIMEHTA CHUMAEMOCTU CMECH MO CPABHEHUIO C €€ KOMMOHEHTaMK B YACTOM BMAE.

[ns nonyyeHWA HU3KMX KOHLEHTPaLMA KOMMOHEHTOB B rpagyMpoBOYHON cMeck (¢ obbemHon aonen meHee 1 %)
BHa4arne roToBAT CMeCh 3TUX KOMMOHEHTOR NocnefoBaTensHeIM J03MPOBaHUEM UX B HEOOX0AMMOM COOTHOLIEHWMW B Ban-
NOH HU3Koro gasrneHuns (go 2 Mrla). Mony4yeHHyo cmeck BBOAAT B 6annoH Ana NpUroToBNeHWsa rpagyupoBOYHON CMecH
KaK NepBblA KOMMOHEHT.

BannoH co cMechklo BblAEPKMBAKOT HE MeHee 24 4.

B.5 O6paboTka pe3ynLTaToB
OBbemHyto JOmMH0 i-F0 KOMMOHEHTa B rasoBoi cmeck X, %, BbIMMCIAOT Mo dopmyne

X, =1 400:%-100, (5.2)

n
2P
i=1

roe P; — napuuanbHoe faBneHue j-ro KOMMoHeHTa, klla;
P — ofwee gaeneHune cmecn, Klla.
[NpuBeaeHHLIN METoO pacyeTa cogepaHua KOMNOHEHTOB B ra3oBOM CMECK He YYUThIBAEeT NONpaeKy Ha Henaeanb-
HOe MOBE[eHUE KOMMOHEHTOB. bonee ToMHOE OMpefeneHe NX CoaepKaHus MOXeT ObITb NPOBEAEHO COMOCTABMNEHVEM C
3TanoHHOW rpagyupoOBOYHO ra30BON CMECHHD, MPUIOTORNEHHOW TPaBUMETPUYECKMM METOA0M.
HonyckaemMoe OTHOCWUTENBHOE OTKMOHEHWE OOBLEMHOM [ONM KOMMOHEHTa B rasoBOW CMEcWU MPUBELEHO B
Tabrvue B6.1.

Tabnuya Bb.1— MeTponorvyeckve xapakTepucTMKN MeToaa NpUroToBNeHWA ra3oBbix CMecei

PIBLEAE. A SRE R, e Honyckaemoe OTHOCMTGSSJﬁgH()eTHT:HeHME o6bemMHon gonu
OT1 0,001 go 0,01 + 11
010,01 po 0,1 +10
0O10,1000,5 +8,0
01050025 +7,0
OT12,50010,0 +5,0
OT1 10,0 po 40,0 +4,0
19
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FOCT P 51521—2024

Bubnuorpadun
[11 TY 6-02-727-78 XnagoH 11. TexHuyeckue ycnoeus
[2] TY 6-02-961-79 XnapgoH 114. TexHu4eckue ycnoBus
[3] TY 6-02-1144-87 XnagoH 115. TexHW4Yeckue ycrnoeus
[4] TY 6-02-1103-82 XnagoH 12B1. TexHuM4eckMe ycnoemsa

[6] TY 2412-001-31951083-99 XnagoH 12B1 pereHepypoBaHHbIA. TeXHU4Yeck1e ycrnoBus
[6] TY 2412-066-04806898-98 XnagoH 13B1 pereHepypoBaHHbIA. TeXHU4eckne ycrioBus

[71 TY 6-01-828-80 Metunxnopodopm (1,1,1-TpuxnopataH). TexHn4eckme ycnoBums

[8] TY 24-029-00480689-94 XnapoH 134aM. TexHnuyeckue ycrnoeus

[9] TY 24-043-00480689-96 XnagoH 125XT1. TexHnyeckue ycrnosus

[10] TY 24-019-00480689-94 XnagoH 141b. TexH14eckne ycrioBus

[11] TY 0272-001-10480001-2013 [a3-BbiTeECHUTENDL aapo30nbHbIX ynakosok [BAY (GRAP)

[12] MP 18.1.04-2005 MeTtogudyeckue pekomeHaauun. Cuctema KOHTPONs KayecTBa pesynsTaTtoB aHanuaa

npob 0BLEKTOR OKpY:KatoLLEen cpedbl

YAK 621.564.001.4:006.354 OKC 71.040.40

KnioueBble crnoBa: xnagareHTbl, MPONenfeHTbl, a3po30nbHble NPOAYKThl, BCMEHEHHbIE MOMMMEPHbLIE MaTe-
puanbsl, xNafoHbl, ranoreHyrneeBogopoabl, TopTpuxnopMeTaH, gudTopauxnopmerad, 1,1,2-TpudTopTpu-
xnopataH, 1,1,2,2-TeTpachTopanxnopaTtaH, neHTadTopxnopaTtaH, AudTopxnopbpommetaH, TpudTopbpom-
MeTaH, 1,1,2,2-TeTpadTopanbpomMaTtaH, yrnepos YeTelpexxnopucthii, 1,1,1-TpuxnopataH, oudTopXopMeTaH,
1,1,1,2-teTpadTopataH, neHtacdTopaTaH, 1,1,1-TpudpTopaTtaH, 1-cbTop-1,1-guxnopaTaH, NnponaH, byTaH, NeH-
TaH, XpOMaTo-Macc-CNekTPOMETPHUS, razoBas xpomaTtorpadus, KoNoHKa KanunnsapHas, KONoHKa HacagodHas,
rpagyvpoBOYHasa CMechk, rpagyMpoBOYHbIV rpaduk, naeHTuduKaymsa, Macc-cnekTp, BpeMs yAepMBaHus, He-
noaBWXHas Kuakas daza, copbeHT

TexHuyeckui pegaktop B.H. lNpycakosa
Koppektop E.4. AyneHesa
KomneioTepHas Bepctka f1.A. Kpyzosol

CpaHo B Habop 13.01.2025. [MoanucaHo B nedats 23.01.2025. ®opmar 60x84%. [apHuTypa Apuan.
Ycn. ney. n. 2,79. Y4.-u3a. n. 2,24.

[MoaroToBNEHO HA OCHOBE 3NEKTPOHHOW BEPCUM, NpeaoCcTaBneHHo paspaboTyMkoM cTaHaapTa

CozpgaHo B egUHUYHOM WUCnonHeHun B PIrBY «HCTUTYT cTaHgapTulaumms»
Onsa KoMnnekToBaHusa PegepansHoro MHQOPMAaUKWOHHOIO hoHAa CTaHAapToB,
117418 Mockea, Haxumogscknia np-1, 4. 31, K. 2.
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