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MpeaucnoBue

1 NOArOTOBNEH ®eaepanbHbiM rocy4apCTBEHHbIM YHUTapHbIM npeanpusatueMm «Bcepoccuinckuin
Hay4HO-UCCNenoBaTENbCKUN UHCTUTYT aBMALIMOHHBLIX MaTepuanoB» COBMECTHO € OTKPbITbIM aKUMOHEPHbIM
obwectBom «HMO Creknonnactuky npu ydyactun O6beanHeHus topuanyecknx nuy «Cow3 npoussogute-
nen KOMNO3nTOB» U ABTOHOMHOW HEKOMMEPYECKON opraHm3aumn «LleHTp HOpMMpPOBaHUSA, CTAaHAAPTM3aLUN 1
Knaccudukaumu KOMNo3uToB» Ha OCHOBE COOCTBEHHOIO MepeBOAa Ha PYCCKUIA S3bIK aHrMosi3bIMHOW BEPCUN
MEXOYyHapoAHOro cTaHaapTa, yka3aHHOro B NyHkTe 4

2 BHECEH TexHu4yeckum koMuTeTOM MO cTaHaaptusaumm TK 497 « KoMnosuTtbl, KOHCTPYKUUK U M3genus
U3 HUX»

3 YTBEPX/EH W BBEAEH B JENCTBWE Mpukasom deaepansHOro areHTcTaa No TEXHUYECKOMY pe-
rynMpoBaHMWIO U METPONOrMmM oT 16 HosbpsA 2016 . Ne 1700-cT

4 Hacroawwi ctaHgapT SBNSAeTCA MOAMAULMPOBAHHBIM MO OTHOLLEHUIO K MEXAYHapOAHOMY CTaHaapTy
NCO 16014-2:2012 «Mnactmaccel. OnpegenexHue cpegHen MOMEKYNSAPHON MacCbl U MOSEKYNAPHO-Macco-
BOro pacnpegeneHus nonnumepoB METOAOM 3KCKIIO3MOHHOW xpomartorpaduu. Yacte 2. Metog yHuBepcanb-
Holt kanubposku» (ISO 16014-2:2012 «Plastics — Determination of average molecular mass and molecular
mass distribution of polymers using size-exclusion chromatography — Part 2: Universal calibration method»,
MOD) nytem U3MEHEHUA €ro CTPYKTYpPbI, a TaKke W3MEHEeHUs1 OTAEeNbHbIX dpas (CroB, 3Ha4eHUI nokasare-
neMn), BKNIOYEHHbIX B TEKCT CTaHAapTa Ans y4eta 0CoBEHHOCTEN POCCUIICKOM HaLMOHANbHONM CTaHAapTM3aLum
1 BblAENEHHBLIX KYPCUBOM.

HaumMmeHoBaHME HACTOALLEro cTaHAapTa U3MEHEHO OTHOCUTENbLHO HAUMEHOBAHUA YKa3aHHOTO MeXay-
HapOAHOro ctaHgapta ana npueeaeHusa B cooteetctene ¢ FOCT P 1.5—2016 (nyHkT 3.5).

B HacTosiLueM cTaHgapTe cebinku Ha ctaHaaptel: UCO 472, NCO 16014-1, UCO 16014-3 u NCO 16014-
4 3aMeHeHbl CCbINTKaMW Ha COOTBETCTBYIOLLME HALUMOHAMNbHBIE U MEXTOCYAAPCTBEHHbIE CTAHAAPThI.

CBeaeHust 0 COOTBETCTBUM CCbINOYHBIX HALMOHAMbBHBIX U MEXrOCYyAapCTBEHHbIX CTAHAAPTOB MEXayHa-
POAHbIM CTaHAAPTaM, UCNONb3OBAHHLIM B KAYECTBE CCbINTOYHbIX B MPUMEHEHHOM MEXAyHApOAHOM CTaHaap-
T€e, NPUBEAEHbI B JONONHMTENBLHOM NMpUnoxenun JA.

ConocraBneHne CTPYKTYpbl HACTOSALLErO CTaHAapTa Co CTPYKTYPON YKa3aHHOTO MEXAYHapOAHOTO CTaH-
JAapra npuBeZeHO B ONONHUTENLHOM Npunoxexun b

5 BBE[IEH BINEPBbIE

[Mpasuna npumeHeHus1 HacMosAWEe20 cmaHlapma ycmaHoerneHbl 8 cmambee 26 ®edepanbHo20 3aKoHa
om 29 uroHsa 2015 2. Ne162-@3 «O cmaHGapmu3ayuu e Poccuiickol ®edepayuuy. NHgopmayus 06 usme-
HeHUsIX K Hacmosuwiemy cmarnO0apmy nybnukyemcsi 8 exe200HOM (N0 cOCMOAHUI0 Ha 1 iHeapsa MmekKyuiezo
200a) uHhopMaUuUOHHOM yKazamerne «HayuoHanbHble cmaH0apmbly, a oghuyuarnbHbili mekcm u3MeHeHull
U 110NnpaeoK — 8 eXeMeCsYHOM UHGOPMaUUOHHOM yKa3amerne «HauyuoHanbHbie cmaHdapmel». B criyqae
nepecMmompa (3aMeHbl) usnu omMeHbl Hacmosaweeao cmaHoapma coomeememeyiouiee yeedomneHue bydem
onybnukoeaHo 8 bnuxalilueM 6biryCKe EXEeMEeCAYHO020 UHOPMayUOHHO20 ykazamensa «HauyuoHanbHble
cmaHOapmbly. Coomeemcemeyrowasl uHghopmayusi, yeeOOMIIEHUE U MEeKCMbl PasMewaromecs makxe 6 UH-
¢hopmayuoHHol cucmeme obuyeao nosnb30eaHuss — Ha oghuyuarnbHom catime ®edepanbHo20 azeHmemea o
MexHU4YecKoMy peeynuposaHulo U Memporsoauu 6 cemu iimepHem (www.gost.ru)

© CrangaptuHdopm, 2016

Hacroswmin ctaHaapT He MOXET ObiTb MOMHOCTLIO MU YACTUYHO BOCNPOU3BEAEH, TUPAKUPOBAH U pac-
NPOCTPaHEH B kayecTBe odhuLmuanbHoro usaanus 6es paspeluenus deaepanbHOro areHTCTBa No TEXHUYECKO-
MY PerynupoBaHuio N METPOJIOTMK
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HAUMOHANBbHBLIAN CTAHOAPT POCCUNCKOW OEAEPALUUMN

KOMMO3UTbl NOJIMMEPHbIE

OnpegerneHue cpeaHeil MOMEKYNSIPHOI MAcCbl U MOMIEKYNAPHO-MACCOBOro pacnpeaeneHusi
NONMMEPOB METO0M IKCKSIO3MOHHON XpomaTorpadpum

YacTtb 2
Kanu6poBka cuctemMbl

Polymer composites. Determination of average molecular mass and molecular mass distribution
of polymers using size-exclusion chromatography. Part 2. System calibration

Dara BBegeHua — 2017—07—01

1 O6nacTb NPUMEeHeHus

Hacroswumii ctaHaapT pacrnpocmpaHaemcs Ha rnonuMepHbIE KOMIO3Umbi U YCTAHABNUMBAET METO onpe-
AeneHusi cpegHei MONeKkynApHON Maccbl U MOMEKYSIAAPHO-MAaCCOBOIO pacnpeaerneHus nonuMepoB METOA0M
9KCKIMIO3MOHHOM Xpomatorpacpuu (3X). BMmecTo nposeaeHus kanubpoBKK MO CTaHAAPTHBIM 06pasuam Mmone-
KYNAPHON MacChl TOW >X& XMMUYECKON NMPUPOAbLI, YTO M AN ucneityeMmoro o6pasua, v nocneayiollero pacyera
€ro cpegHen MoneKynspHoi MaccCbl U MOMEKYNAPHO-MaCcCOBOr0 pacnpeaeneHunsa pacyeT 4aHHbIX nokasarenen
MPOBOAAT N0 YHMBEPCANbHON KanmOpOBOYHON KPUMBOM C NCMOSIb30BaHWEM KOS(MULMEHTOB ypaBHeHUs Map-
ka-KyHa-XayBuHKa (NOCTOAHHOW K 1 nokasaterns CTeNeHN 9KCMOHEHTbI a).

HononHumenbsrasa uHgopmayus no obnacmu npumerHeHus memoda — rio FOCT P 57268.1 (npunoxe-
Hue A).

MpunmeyaHue — McnonbaoBaHue yHMBepcanbHON KannbpoBku B OX OCHOBaHO Ha B3aWMOCBA3MN MexXay Bpeme-
HeM BbIXofa U XapaKTepUCTUHECKOA BA3KOCTLIO NonMmepa [n] 1 ero MoreKynspHoit maccoit M. 3Ta 3aBucMmocThb Bbina
3KCnepuMeHTanbHo nogTBepAeHa AN MHOMUX TUMOB MONMMEPOB, MMEROLUX KOHPOPMAaLMIO CTaTUCTUYECKOTO KIyBKa
(6e30THOCUTENBHO UX XUMUYECKOR NPUPOALI, CTEMEHWN Ppa3BETBIEHHOCTH, COCTaBa U PerynsapHOCTH UX CTPYKTYphI).

2 HopmatuBHbIe CCbINKN

B HacTOsILEeM cTaHaapTe UCnonb3oBaHbl HOPMATUBHbIE CCbIMKU Ha CreayloLLue cTaHaapTbl:

MOCT 32794—2014 KoMno3uTbl NONMMEpPHbIE. TEPMUHbLI U ONpeaeneHus

FOCT P 57268.1—2016 (MCO 16014-1:2012) KoMno3uTbl nonumMepHble. OnpeaeneHne cpeaHei mone-
KYMAPHON Maccbl U MOMEKYNAPHO-MAaCcCoOBOrO pacnpeaeneHus nosiMMepoB MeTOA0M SKCKMHO3MOHHOM Xpoma-
Torpachun. Yacte 1. OCHOBbI MeTOAA

MOCT P 57268.3—2016 (MCO 16014-3:2012) KoMno3uTel nonumMepHble. OnpeaeneHne cpegHein mone-
KYNMAPHON Macchbl U MOMEKYNAPHO-MACcCOBOrO pacnpeaeneHus nonuMepoB METOA0M SKCKMNHO3MOHHON xpoma-
Torpadhun. Hactb 3. HU3KOTEeMnepaTypHbIi MeETOA

FOCT P 57268.4—2016 (MCO 16014-4:2012) KoMno3uTbl nonumMepHble. OnpeaeneHne cpeaHei mone-
KyNsipHOW MAacChl U MONEKYNAPHO-MAaCCOBOrO pacnpeaeneHnus NnonMmMepoB MeToA0M 9KCKIM3MOHHOI XpomMa-
Torpadhun. Yactb 4. BbicOKOTEMNEPATYPHbIK METOA

N3paHue odpuumansHoe
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MpuMedaHue —Npu NOMb30BaHUM HACTOSALLMM CTaHAapTOM LieNecooBpasHo NpOBEPUTL AENCTBIE CCLINIOYHBIX
CTaHAapToB B MHOPMALMOHHOI cUCTEMe 0BLUEro MoMb3oBaHus — Ha ouLmansHoM caitTe PeaepanbHOro areHTcTsa no
TEXHUHECKOMY PEryNIMPOBaHWI0 U METPOTIOTUM B CETU MHTEPHET UK MO EXErOAHOMY MHOPMaLMOHHOMY yKasaTero «Ha-
UMOHaNbHbLIe CTaHAaPTLI», KOTOPLIA OMyBIIMKOBaH Mo COCTOSHWIO Ha 1 AHBaPSA TeKyLLero roga, u no BbinyckaM exeMecs-
HOro MHAOPMaLMOHHOO YkasaTens «HaluuoHasbHble CTaH4apTbi» 3a TeKyLMIA rod. ECiv 3aMeHeH CCbiNoYHbINA cTaHgapT,
Ha KOTOPbIN faHa HedaTUpoBaHHAas CChifka, TO PeKOMEHAYETCS UCMONb30BaTh AeliCTBYIOLLYI0 BepCuio SToro cTaHgapTa
C YHYETOM BCEX BHECEHHbIX B JaHHYI0 BEPCUIO M3MEHEHMIA. ECNi 3aMeHeH CChINOYHbIN CTaHAapT, Ha KOTophlit AaHa AaTu-
poBaHHas cChifka, TO PEKOMEHAYETCA MCMOMNb30BaTb BEPCHIO STOMO CTaHAapTa C yKadaHHLIM Bbille rof0M YTBEPXAEHUS
(MpuHsTURA). ECnv nocrie yTBepxaeHNs HACTOSLLErO CTaHAapTa B CCITOYHbINA JOKYMEHT, Ha KOTOPbIN AaHa faTupoBaHHas!
CCblNKa, BHECEHO U3MEHEHMe, 3aTparviBatolLiee NonoXKeHWe, Ha KOTOpOe AaHa CCbifika, TO 3TO MOMTOKEHNE PEeKOMEHAYEeTCA
NpUMeHsTb 6e3 yueTa JaHHOro M3MeHeHUsi. ECrin cobINOYHbIA cTaHAapT oTMeHeH 6e3 3aMeHbl, TO NoroXeH1e, B KOTOPOM
AaHa ccbirfka Ha Hero, PeKOMEHAYeTCA NMPUMEHSITL B YaCTy, He 3aTparusatoLLei STy CCblnKy.

3 TepMuHBLI M onpeaeneHus

B HacTosiLem craHgapte npuMeHeHbl TepMuHbl no FOCT 32794 n TOCT P 57268.1.

MpumevaHune —HecMoTpAa Ha To, YTO onpedeneHus AaHel cornacHo MOCT P 57268.1, sHa4denua M; paccquTbl-
BaoOT MO YHWBEpCanbHOW KannbGpoBOYHON KPMBOW COFNacHo pasaeny 4.

4 CywHoCTb MeToaa

TeopeTudyeckn pasmep MONEKYnbl NONMMepa B pacTBOpe UMK ee rnapoanHamMuYeckuii oovem Vj, npo-
nopuU1oHaneH xapakTepUCTUYECKON BA3KOCTU NPOAYKTA [n] U €ro MONeKynapHoi macce M cornacHo gopmyne

] = /M — [n]- M« V,. 1)

CywHocmb memoda yHueepcarnbHOU Kanubpoeku 8 3X OoCHOeaHa Ha 83auMOCes3U MEXOY epeMeHeM
sbixo0a (spemeHem ydepxusaHusl) U pasmMepoM MOJSIeKYIbl nonumepa (ee 2udpoduHamMuydeckum o6bLeMoM)
unu xapakmepucmudeckol 6a3K0Cmbi0o nosiuuMepa mj U e2o mMosekynapHol maccoli M. B 3X 0na mHoaux
nonumepos, UMeroLUxX KOHGOPMaYUI0 cmamucmu4eckoeo Kitybka, 6€30mHocuUmernbHO Ux XUMUYECKOL npu-
podbl, cmeneHu pa3semeneHHoOCMU, cocmaea Uy pezynapHocmu Cmpykmypbl, 3KCepuMeHmarnbHO roo-
meepx0eHa nuHeliHasa 3asucuMocmb MeX0y epemeHemM ux ebixolda (t) u decamuyHbIM 5102apuchMoM pPo-
useefeHus xapakmepucmudeckol easkocmu u monexkynsapHol maccel nonumepa (Ig(fn] - M)) npu ycnosusix
nposedeHus ucnbimaHus, 8KIloYas UCnofb3yemble XpomamozpaghudecKue KOMOoHKU, pacmeopumerib U mem-
nepamypy.

3aBUCUMOCTb AECATUYHOIO norapuchma Nnpon3seaeHUs xapakTepucTUHECKon BA3KOCTU U MONEKYNSPHOW
Macchl NONIMMepa OT BpeMeHu unu o6beMa BbIXOAA HA3bIBAKOT «YHUBEPCANLHOW KanuGpPOBOYHOM KPUBOWY, a
METOA onpeaeneHus cpegHein MONeKynAPHON Macchbl U MONEKYNAPHO-MACCOBOIO pacnpeaeneHust ¢ NOMOLLbIO
3TON KanMBPOBOYHOM KPUBOW — «METOAOM YHUBEPCANbHON KanubpoBKUY.

o npudure ucnonb3oeaHusa Ona Kanubposku NOcMoAHHOU K u nokasamens cmeneHu 3KCrIoHEeHMbI a,
3asucawux om ycnosuli nposedeHus ucnbimaxus, Hacmosawuli Memod, e coomeemcmeuu ¢ FOCT P 57268.1,
OMHOCAM K OMHOcUmesibHbiM Memodam ucnbimarus. TIpn 3TOM CpeaHan MONEKYNApHas Macca u Moneky-
NAPHO-MACCOBOE pacrpefenieHne o6pasyoB NONUMEPOB, PACCUNTLIBAEMbIE MO HACTOALLUEMY METoAy, COOT-
BETCTBYIOT UMK O4YeHb ONM3KM K CBOUM aBCOMIOTHLIM 3HA4YEHUAM.

YHUBEPCarnbHyO KanubpoBO4YHYIO KPMBYIO CTPOSAT NO CTaHAAPTHLIM o6pa3suaM MONEeKynAapHONW Maccel (C
Y3KUM MOMEKYNAPHO-MacCoBbIM pacnpeaeneHnem), Hanpumep obpasuam NoNMCTUPOna, NyTem pacyeTa 3Ha-
YeHWUIN XapaKkTepuUCTU4ECKON BA3KOCTU [n]s COrnacHo ypaBsHeHUto Mapka-KyHa-XaysuHka

s = K, - M, @)

rae [n]g — xapaktepucTuyeckas BA3KOCTb CTaHAapTHOro o6pasua MONeKynsipHoM Maccehl;
K¢ 1 ag — NoCTosiHHas U nokasarenb CTEMNEHN 3KCMOHEHTLI B ypaBHeHUM Mapka-KyHa-XayBuHka 4ns crah-
AapTHoro obpasua MOMeKynApHON Macehl;

My — monekynapHas mMacca CTaH4apTHOro obpasua, COOTBETCTBYIOLLAA MakCUMyMy €ro xpomarorpa-
duyeckoro nuka.
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Talkoke AONycKaeTca Npamoe usMepeHue .

3aTteM no yHuBepcansHo kanubpoBOYHOW KPpUBOW U ypaBHEHMIO Mapka-KyHa-XayeuHKka pacCUUTbIBaOT
3HaYeHNA MONEKYNAPHON Macckl M; obpasua nonumepa, COOTBETCTBYIOLLME KaXI0My MOMEHTY BPEMEHW Bbl-
Xopa t;.

] =K- Mm%, 3)
ls; - Ms,; = Il M= K- M;&*1, )

rae noACTPOYHbIN UHAEKC i 0603HaYaeT COOTHECEHNUE NoKasaTerneil MOMEHTY BPEMEHM .

Takke 4ONYCKAETCA NpsiMoe usMepeHune [n].

Ha nocneaHem aTane no COBOKYMHOCTM PacCUUTaHHbLIX MONEKYNAPHLIX Macc M; U UHTEHCUBHOCTEN Cur-
Hana H; Ans Ka)xioro BPEMEHM BbIXOAA PACCUUTLIBAIOT CPEAHIOI0 MOMEKYIAPHYIO MacCy U MOMEKyNApHO-Mac-
COBO€ pacnpegeneHue cornacHo 9.2—9.4.

JononHutencHas MHhopMaLmMsa NO YHUBEPCANbHOW KanubpoBOYHON KPUBON M KanuOpOBOYHON KPUBOW
Ha ee ocHoBe npuseaeHa B 9.1 n A.2.1 (npunoxeHue A).

fononHuteneHas MHGOPMAaLMA N0 XapaKkTePUCTUYECKON BA3KOCTH [n] npuBeaeHa B A.2.2 (Npunoxe-
Hue A).

3HayeHUs NOCTOAHHOM K 1 nMokasarens CTeneHu 3KCNOHEHTLI @ B ypaBHeHnn Mapka-KyHa-XaysuHka pns
HEKOTOPbIX MOMMMEPOB NPUBEAEHBI B NMPUNOXeHUN B.

5 PeakTuBhbl
Peaktusbl — no MOCT P 57268.1 (pasaen 5).

6 ObopynoBaHue
O6opyaosanne — no MOCT P 57268.1 (pasaen 6).

7 NpoBeaeHune ncnbiTaHUs

Mpoeeaexune ucnoitaHna — no FOCT P 57268.1 (pasgen 7).

8 C6op n o6paborka AaHHbIX

C6op n obpaboTka gaHHbIXx — no FOCT P 57268.1 (pasagen 8).

9 OcdhopmneHune pesynsratoB

9.1 O6paboTka yHMBepCcanbHOW KanuGpOBOYHOU KPUBOM

YHUBEpPCanbHYIO KanubpOBOYHYIO KPUBYIO CTPOSIT C MOMOLLLIO CEPUM CTAHAAPTHLIX 06Pa3LOB MOMNEKy-
NAPHOM Macchl B KoopauHaTax: BpeMsi Bbixoaa (f) — decamuyHbili nozapughm ripoussedeHus ux esis3kocmu
U MOJIeKynapHoli Maccol, coomeemcmeyrowieli MakcumyMmy ux xpomamozpagpuyeckoeo nuka (Ig(nlg - My).
3HaueHune [M]s Ansa kaxXaoro U3 craHAapTHLIX 06PA3LIOB MOMEKYIIAPHOK| MACChl PACCHNTBLIBAIOT NO YPABHEHMIO
Mapka-KyHa-XaysuHka Unn HenocpeACTBEHHO U3MEepSIIOT NPU BbIOPAHHBLIX YCNOBUAX UCNbITAHUA. Moreky-
TIAPHYI0 Maccy, coomeemcmeyiowyro eepuiUHe XpomMamoapaghudeckoz0 fukKa, Ppaccyumbiealom e coomeem-
cmeuu ¢ FOCT P 57268.1 (modpa3den 9.1).

CnpaBoyHas nHdopMalms no MONeKynApHLIM MaccaM KOMMEPYECKU AOCTYNHbIX CTaHAAPTHLIX 00pa3s-
LIOB MOMeKynsipHO macchl npueeaeHa B FOCT P 57268.1 (npunoxeHue B).

[na matematuyeckoli 006paboTkM yHUBEPCASLHOW KanuOpPOBOYHON KPUBOW OOLIYHO MCNONb3YIOT NOMNU-
HOMBI, COAEPXALLME YNEHBI A0 TPETLEro nopaaka 3. [lobasneHne uneHos 6onee BLICOKOTO NOPAAKA MOXKET
YNy4LIMTh CTENEHb COOTBETCTBUSI MOMIMHOMA PEANnbHbLIM JaHHbIM.
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ig(hls ms) =al0+Ai t (5)
Ig(NS MS =A0+A, t+A2t2+A313, ())

rae  [r]]s — xapakTepucTuyeckas BA3KOCTb CTaHAAPTHOro o6pasua MONEKYNAPHON Maccbl C BpeMeHeM
Bbixoaa t, cm3/r;

Ms — MOfeKyfnsipHasi macca, COOTBETCTBYlOULasA BeplmnHe Xxpomartorpaduyeckoro nuka craHgapr-
HOro o6pasya MOMEKY/SAPHON Macchl ¢ BpemeHeM Bbixoga f\

AO,Ab A2,A3 — KO3 PULNEHTDI;

t— BpemMsa BbiXxoga, MWUH.

Mpumep yHUBEpcanbHOI KanMbpoBOYHOW KPUBOI MoKasaH Ha pucyHke 1. BMecTo BpeMeHW Bbixofa f0-
nyckaeTca ncnosb3oBaTb 06beM COOTBeTCTBYOLW e NOABUXHON hasbl Ve, paBHblli NpOU3BEAEHNIO CKOPOCTH
noTtoka U BpeMeHMW BbIXoAa.

Mpumep Kannb6poOBOYHOIW KPWBON Ha OCHOBE ee YHMBepCa/lbHOro aHanora nokasaH Ha pucyHke 2, a
cnpaBoyHas MHopMauua no ee NnpuMeHeHuo npuesegeHa BA.2.1 (npunoxeHune A).

9.2 PacueT cpegHeii MosieKynspHO mMacchl

MonekynsipHyto maccy M, o6pasua nosuMepa, COOTBETCTBYHL YO KaXOMy BpeMEHN Bbixoaa tj: paccuu-
ThbiBalOT MO COOTBETCTBYOLW MM 3Ha4YeHuaM [g]3 mMs, a Takxe 3HayeHMsIM nocTosHHOl K n nokasatensa ctene-
HM 3KCNOHEeHTbl a B ypaBHeHUn Mapka-KyHa-XayBuHKa unu Baskoctu [r|] o6pasua nonumepa no gopmyne (9).

[u] =K mMa (o6pasey nonumepa); @)
his,/' Ws/= M/ aMj = K mM; 9+1; (8)
Mi = (his,/ mMs,i1K)l/(a+1) = (his,/ mMs,i‘ hi/). 9)

MHTeHCcUBHOCTb curHana Hi npyn BpemeHun Bbixoga ffonpenensioT no CKOPPEKTUPOBAHHON xpomaTorpam-
Me ucnelTyemoro o6pasua, A/ KOTOpOi onpegeneHa 6asosBas NVHUA M NpoBefjeHa pasMeTka ero xpomarto-
rpacumyeckoro nuka cornacHo NOCT P 57268.1 (nyHkTbl 8.3.1 un 8.3.2).

t— Bpems BbIXoga, MUH

PucyHok 1 — YHuBepcanbHasa kannbpoBoYyHas kpusas



FOCT P 57268.2—2016

t— Bpems BbIXxoAa, MUH; \oM — fecsATU4YHbI norapnudM MONEKYSAPHON Macchbl

PucyHok 2 — KanubpoBouHas kpuBas Ans obpasua nonvmepa
[MonekynapHas macca M nonumepa paccumtaHa no dopmyne (A.4) nnm (A.6)]

CpepaHsa MonekynsipHasa macca u nonungucnepcHoctb — no NOCT 57268.1 (nogpaspen 9.2).

9.3 AudphepeHunanbHas Kpnusas MOMNEKyISAPHO-MacCOBOro pacnpegesneHns

Ovnd depeHunanbHas kpuBas MOeKynsspHo-maccoBoro pacnpegenenna — no NOCT 57268.1 (noapas-
gen 9.3).

Ecnn obpasel cogepXUT KOMMNOHEHTbl C MOMEKyNsapHoi maccoii He 6onee 1000, cnepyeTt onycTuTh
nepneHAnNKynsp B Touyke, cooTBeTcTByowen M= 1000.

9.4 NHTerpanbHasa KpvBas MOJIEKY/IAPHO-MaCcCOBOro pacnpegesieHns

MHTerpanbHasa KpuBas MONeKy/IApHO-MaccoBOro pacnpegenedna — no FOCT 57268.1 (nogpasgen 9.4).

10 Mpeyn3noHHOCTb

Mo npuynHe npakTU4YeCKn WAEHTUYHOrO HakoHa Ka/MBGPOBOYHbLIX KPUBbIX AN 06pa3L0B MOJIMMEPOB U
CTaHAapTHbIX 06pa3L0B MOJEKY/IAPHON MacChl OXupgaemas MPeLn3NOHHOCTb MeTofa NpakTU4eckn He OTau-
yaeTca OT 3HauyeHui, npuBedeHHbix B FOCT P 57268.3 (pasgen 10) n TOCT P 57268.4 (pasgen 10).

11 MpOTOKO/T UCNbITaHNA

11.1 O6wan nHhopmauus

O6wana uugopmauna — no FOCT P 57268.1 (nogpasgen 11.1).

11.2 O6opypoBaHue 1 napameTpbl UCNbITAHUA

O6opypoBaHne n napameTpbl ucnbiTaHua — no FOCT P 57268.1 (nogpasgen 11.2).
11.3 CtaHgapTHble 06pasubl MONEKYSAPHOW Macchbl

CtaHfapTHble o6pasubl MonekynspHoii maccel — no FOCT P 57268.1 (nogpasgen 5.3).

11.4 KannbpoBoyHas kpuBas

KannbposouHaa kpusasa — no NOCT P 57268.1 (nogpasgen 11.4).

MpnBOASAT KONUIO YHUBEPCaNbHON KanuMb6pOBOYHOW KPUBOU WMAW, NPU MCNONb30BaHUMW, KOMWUID Kannbpo-
BOYHOI KPUBOI Ha ee OCHOBe.

11.5 Pe3ynbratsl

PesynbTaTbl ucneitaHna — no FOCT P 57268.1 (nogpasgen 11.5).
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Mpunoxenue A
(cnpaBouHoe)

DononHutenbHas uHdgopmauusa

A.1 O6nacTtb npuMeHeHUA metoaa (CM. pasaen 1)

CyLHOCTBIO METOAA SBMSAETCA B3aMMOCBA3b MEXAY YHUBEPCANbHOMN KannbpoBOYHOR nepeMeHHoI [n] - M 1 rugpo-
AWHaMU4YeckumM 06LeMoM. Npyn UCNoNb3oBaHUM IKCKNIO3MOHHOW XpoMaTtorpadum (OX) sKkcnepuMeHTarnbHO NokasaHo, YTo
npu NOCTPOEHNU 3aBUCUMOCTU €CATUHHOrO NorapucMa NPon3BEAEHUSA XapaKTepMCTUYECKON BA3KOCTU U MONEKYNSAPHON
Macchl, COOTBETCTBYIOLL|EH MakcUMyMy xpomaTorpadudeckoro nuka (Ig([n] - M)) ot Bpemenu Bbixoaa (f) unu cooTBeT-
cTeytlowero obbema (V), pesynsratsl 4NS MHOTUX NOIMMEPOB, UMEIOLLIUX KOHDOPMALIMIO CTaTUCTMYECKOro Kiybka, nexar
NpaKTU4eCKU Ha OfiHOI KPMBOM, Ha3biBaeMOW YHMBEPCaNbHON KanMBpoBOYHOI KPUBOIA. [03TOMY NPU NOCTPOEHUU YHUBEP-
canbHON KanNMBpPOBOYHOI KPUBOIA C NOMOLLIbIO CTaHAAPTHBLIX 06pa3L0B MONEKYNApHOW Macchl, HanpUMep No cTaHAapTHBIM
obpasLiaMm nonmMcTUpona unu NoNMMeTUNMETakpunaTa ¢ y3kuM MonekynsapHo-MaccoBbIM pacnpeferneHneM, abcornioTHble
3HaYeHUA MOSEKYINAPHBLIX Macc U MONEKYNAPHO-MaccoBOro pacnpeaenerHns Ana obpasua nonuMepa AonyckaeTca pac-
CUUTLIBaTL NO ypaBHeHUWIo Mapka-KyHa-XaysuHka.

MeToa NpuBOAUT K HEAOCTOBEPHBLIM pesynbratam Npu Kakux-nubo ssammogencTeusx obpasua nonumepa c marte-
pvanom HanonH1TeNs KONMoHKW. Kpome Toro, METoA MOXET NPUBOANTL K CYLLIECTBEHHLIM OWMGKaM B Cryvae NpUcyTCTBUSA
ANMHHOUENOYeYHbIX BOKOBLIX OTBETBMNEHWN, KOraa NOCTOSHHaA K W nokasaTenb CTeNeHU JKCMOHEHTbl a He SIBMSIoTCA
MOCTOAHHBIMU BO BCEM UHTepBane 3HavYeHUh MonekynapHon macchl. OfHaKo Aaxe B 3TUX CNyvasX METo[ MOXET Xa-
paKkTepu3oBaTbCs BLICOKOW BOCNIPON3BOAUMOCTLIO pesyneTaToB. MNonb3oBaTens AOMKEH onpeAeniTb BO3MOXHOCTb NpK-
MeHeHUs MeTofla NMubo HanpsaMyto OX, COBMELLEHHOW ¢ U3MEepPeHUeM BA3KOCTU UK CBETOPAcCenHuUs, NMMBo KOCBEHHBIM
cnocoboM nyTem paKkLMOHMPOBaHUS C NOCNEAYIOWUM OnpeaeneHuemM XapakTepucTUHecKoi BA3KOCTU U MONeKyNsipHOi
mMacchl ppakLuui.

CnpaBoyHasa MHdopmMaLuus no o6bACHEHUto orpaHudeHnii metoga OX npusegeHa B MOCT P 57268.1 (npunoxe-
Hue A).

A.2 MpuHumnn metona (cM. pasnen 4)

A.2.1 Kanubposo4vHas kpusas

MeTog yHWBepcanbHOW kanubpoBku pernameHTUpyeT NMOCTPOeHWe U nocneayioliee MCnosib3oBaHne yHMBepcanb-
HON KanMBpoBOYHON KPWUBOW MO cTaHAApTHLIM oBpa3slaM MOmekynsapHOW Macchl B KoopfuHaTax. AeCSTUYHLIA nora-
pudM Npon3BefeHns X BA3KOCTU U MONEKYNSPHOIA Macchl, COOTBETCTBYIOLLSH MakcUMyMy Xpomartorpaduieckoro nuka
[l9([n]s - M,)] — Bpems ux Boixoaa (t) ([n]s, M v t — xapakTepucTuieckas BA3KOCTb, MONEKYNApHas Macca U BpeMsi Bbl-
Xofja cTaHAapTHbIX 06pa3LioB MONEKYNSAPHON Macchl COOTBETCTBEHHO).

BMmecTo yHWBepcanbHOW kanmbpoBOYHO# KPUBOW AOMYCKAeTCA UCMONb3oBaTb KanubpoBOYHYIO KPUBYIO Ha ee oc-
HOBe, paccHUTaHHyH NyTemM UCMonb3oBaHUs NOCTOSAHHOW K W NoKa3aTenA CTeNeHn IKCNOHEHTL & ANA cTaHfapTHLIX 06-
pasLioB TOW Xe XMMWUYECKOH NPUPOAbLI, YTO U UchbITyeMble. KannbpoBoYHyIo KpUBYIO CTPOAT B KOOPAUHATAX: [€CATUYHbINA
norapugM MOMeKynspHOW Macchl, COOTBETCTBYIOLLEA MaKCUMYMY XpomaTorpadudeckoro nuka (IgM), — Bpems Bhbixoga
(), rae M BblqucnsatoT no dpopmyne (A.4). 3aBUCMMOCTL MEXAY XapaKTepUCTUHECKOW BAKOCTLIO U MONEKYNSPHOW Maccoi
onpeaensoT no ypasHeHuto Mapka-KyHa-XaysuHka.

CraHaapTHbI 06pa3sel, MonekynsipHOi Macchl

[nls = K - M. (A1)
O6pasely nonumepa

ml=K- M. (A2)

Mpn UAEHTUYHLIX BpeMeHax BhbIxofa
[nls - Mg =[] M, (A.3)
IgM |(Ks L Sy A4

= . — |+ . ) .

v a k! 7+a (A4)

rae M, v M — monekynsipHas Macca cTaHAapTHoro obpasija MONeKynsapHoii Macchl 1 obpasya nonuMepa;

M) v [n] — xapakTepucTUieckne BA3KOCTH cTaHAapTHOro o6pasiia MONeKynapHoii Maccel n o6pasiia nonumepa;
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K n K — nocTosiHHble B ypaBHeHun Mapka-KyHa-XaysuHka Ans ctaHfapTHoro obpasua MonekynapHoi Macchl n
obpasua nonumepa;

ag U @ — nokasarefi cTeneHn SKCNoHeHTLI B chopmynax (A.1) n (A.2).

Kanu6poeoyHyto Kpusyio Ha OCHOBE ee YHUBEepCalbHO20 aHanoaa Cmposm Mo COBOKYNHOCMU 3Ha4eHuld nap epe-
MeH ebixolda ucrnonb3yembix cmaHOapmelx o6pa3qoe MOﬂeKyﬂﬂpHOﬁ Maccbl U coomeemcmeyrouyux MONeKynapHbiX Macc
obpasyoe nonumepa moll xe xumudeckol npupodsi, 4Mo u UcnbimyeMble, paccHumaHnHbix no ghopmyne (A.4).

Kpome Toro, fnsa nocTpoeHus 6onee TOUHO! kKanuGpOBOHHON KPUBOIA, yHUTLIBaIOLLEN N3MEHEHNE XapaKTepucTuye-
CKOW BA3KOCTM [n] M3-3a B3avMoAEeNCTBUS MEXAY pacTBOpPUTENIEM M NONIMMEPOM, PEKOMEHAYETCA NCNONb30BaTL PopMyny
(A.6).

Ms ) [n]s/f(as) =M- [’ﬂ] /f(e), (A5)

roe f(eg) = 1-2,63 - ¢ + 2,86 - £ %
e = (2a5— 1)/3;
ag — nokasarerb cTeneHun B chopmyne (A.1);
f(e)=1-263 c+2,86 &%
e = (2a-1)/3;
&8 — rnokKasaTenb CTerneHn 3KCNoHEeHTHl B opmyne (A.2).

IgM =

! _Ig(Ks'f(S) + 1ra

K-fleg)) 1+a lo; (A8)

1+a

A.2.2 XapakTepucTnyeckas BA3KOCTb

B cOOTBETCTBMU C pasfenioM 4, npu UCNoNb3oBaHMU METOAA YHMBEPCaANbHON KanubpoBKK CyLLIECTBEHHON ABNAETCA
B3aMMOCBA3b MEXAY MONeKyNnspHoi Maccoil M U xapakTepuCTUYECKOi BA3KOCTLIO [n]. XapakTepucTuieckyto BA3KOCTb [n]
onpeaenstoT no dopmynam (A.7) n (A.8)

[n] = lim (I, /c), (A7)
c—0

Ae Mg, — YAENbHas BA3KOCTb, OnpeAensiemasn kak ny — 1;
C — KOHLeHTpaLms pacTBopa nonumepa, ricms.

[n]= Iimo(lnnre| /c), (A.8)

rAe My — OTHOCUTENbHAsA BA3KOCTD, onpeaensaemMas Kak oTHoLleHUe BA3KOCTU pacTBOpa K BA3KOCTU pacTBOpUTenA.

) OkcnepuMeHTanbHO 3HadYeHue [n] nonyyaloT KCTpanonsuvei saHayeHnin MNgp WM 7o) ANA HECKOMNBKUX KOHUEHTPa-
LWii Ha ee HyneBoe 3Ha4yeHue.
A.3 O6pabomka kanubpoeoyHoli Kpueol (cm. 9.1)

Bmecmo yHueepcaibHol KanubposodHol Kkpusol, onucaHHol 6 9.1, Ha ee ocHose doryckaemcs nocmpoums Ka-
u6poBOYHYIO Kpusyio, npedronazaiowyio UCnoNb30eaHue cmaHdapmHbix 0b6pa3yos moli xe xumuyeckol npupodsbi, Ymo
U ucnbimyembie obpasypi nonumepa. MonekynapHyto Maccy norMMepa B 3TOM cllydae paccyuThIBatoT no cdhopmyne (A.4)
wnu (A.6).

[na matematuyeckoii 06paboTkn KanubpoBoYHON KPUBOI, MOCTPOEHHOI Ha OCHOBE €€ YHUBEpCarbHOro aHanora,
0BbIMHO UCTIOMNBL3YIOT MOMMHOMBI, COflepXalLne UreHsl 40 TpeTbero nopsiaka t3. [lo6aBneHune uneHoB Gonee BLICOKOTO Mo-
psiaka MOXET YNyyLLUMTb CTeneHb COOTBETCTBUA NOSIMHOMA peanbHbIM AaHHbIM.

Ig(M) = Ag + A t; (A.9)
Ig(M) = Ag+ A t+ Ay t2+ Agt 3, (A.10)
rne M — monekynsipHas Macca obpasya nonumepa, COOTBETCTBYIOLLAs BpeMeHU Bbixoa i

Ay Ays Ay, Az — Koa(PDULMEHTI
t — Bpems BbIxofa, MUH.
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MpunoxeHune B

(cnpaBouHoe)

3HayeHusA NocTosiHHOM K M noKa3aTens CTeNeHU 3KCMOHEHThI @
B ypaBHeHuun Mapka-KyHa-XayeuHka

[MpuMmepbl Nap 3Ha4YeHui NOCTOSAHHON K 1 nokasaTens cTeneHn 9KCNOHEHTLI & B ypaBHeHUn Mapka-KyHa-XayesuHka

npusegaeHbl B Tabnuue B.1.

Ta6bnuya B.1 — lMNpumMepbl Nap 3Ha4eHNin NOCTOSAHHOR K 1 nokasaTens CTeneHW 3KCMOHeHThl @ B ypaBHeHWn Mapka-

KyHa-XaysuHka

Monumep PacTtBoputens TemnepaTypa, °C K102, em3rr a
Monwuctupon TeTparnapodypaH 25 1,4 0,70
Monwuctupon Xrnopogopm 30 0,49 0,796
Monuctupon o-[uxnopberaon 135 1,38 0,70
Monuctupon 1,2,4-TpuxnopbeHraon 135 1,21 0,707
Monn(meTunmetakpunar) TeTparnapodypaH 25 1,28 0,69
Monu(meTunmetakpunar) TeTparnapodypaH 23 0,93 0,69
MNonunatnnen o-duxnopbeHaon 135 477 0,70
Monunatnnen 1,2,4-Tpuxnop6eHson 135 4,06 0,725
Monunponunex 1,2,4-Tpuxnopberaon 135 1,37 0,75
Monunponunex o-Auxnop6eHson 135 1,30 0,78
MonusuHunxnopug TeTparnapodypaH 25 1,63 0,766
MonuBuHUNXnopug TeTparnapodypaH 25 3,56 0,63
Monukap6oHaT TeTparnapodypaH 25 4,9 0,67
MonuusonpeH TeTparnapodypaH 25 1,77 0,735
MonuanmeTuncunokcax Xnopodopm 30 0,54 0,77
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Mpunoxexne A
(cnpaBo4Hoe)

CBeaeHus 0 COOTBETCTBUM CChIFIOYHbIX HALMOHANbLHLIX U MEXIoCyaapCTBEHHbIX CTaHAAPTOB
MeXAYyHapOoAHbLIM CTaHAAPTaM, UCMONb30BaHHbIM B KAY€CTBE CChINOYHbIX
B NPMMEHEHHOM MeXOyHapOAHOM cTaHpapTe

Tabnwuya OA1

OBosravierite cosinouroro CteneHb O6osHaveHWe U HaMMeHoBaHWe CCbINoYHOTo
HauuoHankeHoro,
COOTBETCTBUA MexXAayHapogHoro ctaHaapTa
MeXrocyaapcCTBeHHOro ctaHjapTta
FOCT 32794—2014 NEQ ISO 472:1999 «[nacTtMacchl. CrioBapb»
MOCT P §7268.1—2016 MOD ISO 16014-1:2012 «Mnactmaccel. OnpegenexHve cpefHel Moneky-
(MCO 16014-1:2012) NAPHON Macchl 1 MONEKYNAPHO-MaccoBOro pacnpefeneHns nonume-
POB METOAO0M SKCKINIO3MOHHOW XpoMaTtorpaduun. HacTe 1. OCHOBHbIE
NPUHLMMBI»
[OCT P 57268.3—2016 MOD ISO 16014-3:2012 «[MnacTtmaccel. OnpefeneHne cpefHeil Moneky-
(MCO 16014-3:2012) NAPHOA Macckl U MOMEKYNAPHO-MACCOBOro pacnpejeneHns nonnume-
pPOB METOAOM 3KCKIHO3UOHHOW XxpomaTorpaduu. Yacte 3. Huskotem-
nepaTypHblii MeTOA»
MOCT P 57268.4—2016 MOD ISO 16014-4.2012 «[lMnacTtmaccel. OnpefeneHne cpegHeln Moneky-
(MCO 16014-4:2012) NAPHON Macchl 1 MONEKYNAPHO-MaccoBOro pacrnpefeneHns nonume-
pOB METOAOM IKCKITHO3UOHHOW xpomatorpadpumn. Yactb 4. Bricoko-
TemnepaTypHbIA MeTog»
MpuMmedaHne — B HacTosWwel Tabnuue Ucnonb3oBaHLl criefyoWwne yCrnoBHble 0603HaYeHUs cTeneHu
COOTBETCTBWSA CTaHAapTOB:
- MOD — moguduymnpoBaHHbie cTaHgapThl;
- NEQ — HeskBMBaneHTHbIe CTaHAapPTHI.
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Mpunoxenue Ab
(cnpaBouHoe)

ConocrasrneHne CTPYKTYyPbl HACTOAErO CTAHAAPTA CO CTPYKTYPON NPUMEHEHHOTO
B HEM MeXAYHapPOAHOro cTaHaapTa

Tabnuuya Ab.1

CTpykTypa HacTosLlero ctaHAapTa CTpykTypa mexayHapogHoro ctaHaapta ISO 16014-2:2012
Paagensl Moppasgens! MyHKTbI Paspent Moapasaens! MTyHKTBI
11.1,11.2 — 11.1,11.2 —
11.3 — 11.31
11 11 11.3
11.4 — 11.3.2
11.5 — 11.4 —
A A
B B
Mpunoxenus MpunoxeHus
JA —
i)
MpumeyaHuns
1 ConocTaBrneHWe CTPYKTYp CTaHLapTOB MpWBEAEHO, HaduHaa ¢ pasgena 11, T K. npeabiaywiue pasgensi
CTaHAAapPTOB U UX UHbIE CTPYKTYPHbIE 3NEeMEHTHI (3a UCKNIOYEeHNEM NPEAUCNOBUS) UAESHTUYHDI.
2 N3ameHeHuWe CTPYKTYpbl Nogpasgenos Gbifo o6ycrnoBneHo NpUBEAEHUEM UX B COOTBETCTBME CO CTPYKTYPOIA
noppasgenos B FOCT P 57268.1 ansa obneryeHnsi BOCNPUATUSA.
3 BHeceHbl gononHuTenbHble npunoxeHus OA n b B cooTBeTCTBUM € TpeboBaHUSAMW, yCTaHOBNEHHbIMU B
rcCTP1.7.

10
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YK 678.01:536.468:006.354 OKC 13.220.40

KntoueBble croBa: NonMMepHbie KOMMO3WUTbI, CPeAHSIA MOJSIeKynsipHasi Macca, MONeKYnspHO-MacCoBO€e pac-
npeaeneHune, SKCKMO3MOHHas xpomarorpadus, kanmbpoBka CUCTEMBI
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