®ENEPANBHOE AFEHTCTBO

Mo TEXHUYECKOMY PEMYJIMPOBAHUIO U METPOSIOIUU

HAUMOHANBbHBLIN rOCTP
CTAHAOAPT 57268.5—

POCCUUCKOMN
OEOEPALUMN 2016

(UCO 16014-5:2012)

KOMMO3UTbl NOJIMMEPHbIE

OnpegeneHune cpegHen MONEKYNAPHON Macchbl
N MOMEeKYNSAPHO-MacCOBOro pacnpeneneHus
NoNMMepPoB METOAOM 3IKCKITHO3MOHHON XpomaTtorpadum

YacTtb 5

MeToa oeTektupoBaHusl MO paccesiHUIO cBeTa

(ISO 16014-5:2012,
Plastics — Determination of average molecular mass and molecular mass
distribution of polymers using size-exclusion chromatography — Part 5: Method
using light-scattering detection, MOD)

WU3panue opuumnansHoe

Mocksa

CraHpaptutcopm
2016


http://www.mosexp.ru/uzk.html

FOCT P 57268.5—2016

Mpeaucnosue

1 NOAIOTOBINEH ®eaepanbHbiM rocyqapCTBEHHbIM YHUTApHbIM npeanpusatTnem «Bcepoccunckui
Hay4HO-UCCNeA0BaTENbLCKUIA MHCTUTYT aBMALIMOHHBIX MarepuanoB» COBMECTHO C OTKPbITbLIM aKUUOHEPHBLIM
obwecteom «HIMO Creknonnactuky npu ydactum O6beauHeHus opuanydeckux nuy «Coio3 npoussoaute-
nem KOMNO3UTOB» U ABTOHOMHOM HEKOMMEDYECKOIN opraHu3auum «LleHTp HOpMMPOBaHUSA, CTaHAapTU3aUMK 1
knaccudukauum KOMNO3MTOB» Ha OCHOBE COOCTBEHHOIO NepeBoAa Ha PYCCKMIA A3bIK aHrNOA3bIMHOW BEPCUU
MEeXyHapoAHOro CTaHAapTa, yKasaHHOro B NyHKTe 4

2 BHECEH TexHuuyeckum koMMTETOM MO cTaHaaptusaumumn TK 497 «KomMnoauTtbl, KOHCTPYKLUW U n3genus
U3 HUX»

3 YTBEPXXEH W BBEJEH B IEMCTBWE Mpukasom deaepansHOro areHTCTBa no TEXHUYECKOMY pe-
rynupoBaHuIO U meTponorum ot 16 Hosabps 2016 1. Ne 1703-ct

4 Hacroawui ctaHaapr saBnsaeTca MoaMdULMPOBAHHBIM MO OTHOLLEHUIO K MEXAYHapPOAHOMY CTaHAapTy
NCO 16014-5:2012 «Mnacrmaccel. OnpeaeneHne cpeaHen MonekynspHoOn Maccbl U MONEKYNAPHO-MacCOBOro
pacnpegerneHus noNMMEPOB METOA0M IKCKITIO3MOHHOM xpomarorpaduu. Yacte 5. Metog aetektupoBaHus no
paccesHuio ceeTay (ISO 16014-5:2012 «Plastics — Determination of average molecular mass and molecular
mass distribution of polymers using size-exclusion chromatography — Part 5: Method using light-scattering
detection», MOD) nyTem usmeHeHus otaenbHbIX hpas (Cnos, 3HaYEHUW NOKa3aTenei), BKIMIOYEHHbIX B TEKCT
cTaHaapra ans y4eta 0cCoOEHHOCTEN POCCUIACKON HALIMOHATBLHO CTaHAapTU3aLUum 1 BbiAENEHHbIX KyPCUBOM.

HaumeHoBaHWe HaCTOALLEro cTaHaapTa U3SMEHEHO OTHOCUTENbHO HAUMEHOBAHUS YKa3aHHOIO Mexay-
HapoAHOro craHaapTa ana npuseaeHus B coorsercrene ¢ FTOCT P 1.5—2012 (nyHkT 3.5).

B HacToAlLeM cTaHaapTe cobliikn Ha ctaHgaptel: UCO 472, UCO 16014-1, UICO 16014-2, ICO 16014-3
n NCO 16014-4 3ameHEeHbI CCbIflkaMWU HA COOTBETCTBYIOLME HALMOHASNLHBLIE N MEXTOCYAapCTBEHHbIE CTaH-
Japrbl.

CBefieHNsi 0 COOTBETCTBUM CCbINOYHBIX HALMOHAMbHbLIX U MEXroCyAapCTBEHHbIX CTAHAAPTOB MeXayHa-
pOoAHbIM CTaHAapTam, UCMONb30BAHHLIM B KAYECTBE CCbINOYHbIX B MPUMEHEHHOM MEeXayHapoAHOM CTaHAap-
Te, NpMBEAEHbI B AONOMHUTENbHOM NpUnoxeHun JA.

ConocraBneHne CTPYKTYpbl HACTOALLEro CTaH4apTa Co CTPYKTYPON YKa3aHHOTO MEXAyHapOAHOro CTaH-
Japta npuBeaeHo B AOMNONHUTENBbHOM npunoxeHuu 4B

5 BBE[JEH BINEPBbIE

lMpasuna npumeHeHUs HacMosAweeo cmarHfapma ycmaHoeneHs! 8 cmamee 26 ®edepanbHo20 3aKoHa
om 29 uwHs 2015 2. Ne 162-®3 «O cmanOapmu3sayuu 8 Pocculickoli ®edepayuuy. UHgopmauus 06 u3-
MEeHeHusIX K Hacmosuwemy cmaHO0apmy ny6rnukyemces e exe200HOM (o cocmosHuio Ha 1 sHeaps meKyuiezo
200a) uHopmayuoHHOM yKaszamerne «HauyuoHanbHblie cmaHfapmbl», a oghuyuarnbHbill mekem u3mMeHeHull
U nonpaeok — 8 eXeMeCcss4HOM UHOpMaUUOHHOM ykasamene «HauuoHarnbHble cmaHlapmbi». B criydae
nepecmompa (3ameHbl) unu OMmMeHbl Hacmosweeo cmarnfapma coomeemcemaeyioujee yeedomneHue bydem
onybnukoeaHo 8 brnuXalilueM 6bITyCKe EXEeMECAYH020 UHOPMaUUOHHO20 ykasamens «HayuoHarnbHbie
cmanOapmbiy. Coomeemcemeyroujan uHgpopmayus, yeedoMneHue u mekcmbsl pasmeualomes makke 6 UH-
ghopmayuoHHOU cucmeme obuie2o nonb3os8aHuUs — Ha ohuyuanbHomM caiime ®edepanbHO20 azeHmemea o
MEeXHUYEeCKOMY pezyrupoearuro U Memponoauu e cemu ViIimepHem (www.gost.ru)

© CrangaptuHdgopm, 2016

Hacrosimin cranaapt He MOXET ObiTb NOMHOCTLIO UM YACTUHHO BOCTIPOM3BEAEH, TUPAXUPOBAH U pac-
NPOCTPaHEH B Ka4ecTBe 0huLManbHOro nsganus 6es paspewenus degepanbHOro areHTCTBa N0 TEXHUYECKO-
My PerynmpoBaHuIO 1 METPONOTMK
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rOCT P 57268.5—2016
(MCO 16014-5:2012)

HAUMWOHANBbHBIN CTAHAOAPT POCCUNCKOWN SEOLEPALUMUMN

KOMMNO3UTbIl NONMMMEPHbIE

OnpepgeneHue cpeaHeil MOMEKYSAPHON MacChl U MOFIEKYNAPHO-MAaCCOBOro pacnpeaeneHus
NofIMMe POB METOZI0M IKCKITO3UOHHOI XpomaTorpadum

YacTtb §
MeTon aeTekTupoBaHusi NO paccesHUIO cBeTa

Polymer composites. Determination of average molecular mass and molecular mass distribution
of polymers using size-exclusion chromatography. Part 5. Method using light-scattering detection

Hara BBepaeHusas —2017—07—01

1 O6bnactTb NnpUMeHeHusA

HacroAawmi crangapT pacnpocmpaHaemes Ha noiuMepPHbBIE KOMIO3UMbI W yCTaHaBNUBaeT obLLyuii Me-
TOA OnpeaeneHusi cpeaHen MOneKkynsapHON Maccbl U MONMEKYNAPHO-MacCOBOrO pacnpeaeneHust nonumepoB
METOAO0M 3KCKMIO3MOHHOM XpoMaTorpadun ¢ AeTekTupoBaHueM no paccesHuio ceera (3X-APC), To ecTb me-
TOAOM 3KCKIMO3MOHHOW Xpomartorpadpum (3X) ¢ AeTEeKTMpOBaHUEM NO paccesHuI0 ceeTa. Pacuer cpeaHen
MOMEKYNSAPHOW MacChbl U MOMEKYNAPHO-MACCOBOr0 pacnpeneneHns NPOBOAAT N0 3HAYEHUSAM MONEKYNAPHON
MaccCbl 1 MaccOBOM KOHLEHTpaLuW, HENPEPbLIBHO ONpeaAensieMbiM B X0€ UCMbITaHUA. SHaYeHUss MOneKynsp-
HOM MAacChbl B KaXabli MOMEHT BPEMEHMN BbIXOAA PaACCUUTLIBAIOT abCOMIOTHLIM CNOCOGOM nyTem OgHOBpe-
MEHHOTO UCNOMb30BaHUA KOHLUEHTPALMOHHOIO AeTeKTopa u AeTekropa no pacceaxuio ceeta (APC). Mo aton
NPUYUHE HACTOSILLIMIA METO/, OTHOCAT K aBGCONIOTHBIM METOAAM UCMbITAHUMA.

HononnumensHyo uHgopmayuio no obnacmu npumeHeHuss memoda — cMm. 6 FOCT P 57268.1 (npu-
noxeHue A).

2 HopMaTUBHbIE CCbINKU

B HacrofiLiem craHaapTe UCMoNb30BaHbl HOPMATUMBHBIE CCbIMKU HA CneayloLmue CTaHaapThi:

FOCT 32794—2014 Komnoaumsbl nonumepHbie. TepmuHbl u onpedeneHus

FOCT P 57268.1—2016 (MCO 16014-1:2012) Komriosumni nonumepHbie. OnpedeneHue cpedHeli Morne-
KYNAPHOU Macch! U MOMEKYNSIPHO-Macco8020 pacripederieHus nonumMepoe MemoooM 3KCKIMO3UOHHOU Xpoma-
moepachuu. Yacmb 1. OcHoebl Mmemoda

FOCT P 57268.2—2016 (MCO 16014-2:2012) Komno3sumbl nonumepHbie. OnpedenerHue cpedHeli morne-
KynapHOL Maccbl U MONEKYNapPHO-Maccoeoe0 pacripederneHus nonumepos Memooom 3KCKIMO3UOHHOU xpoma-
moezpaghuu. Yacmb 2. Kanubposka cucmembl

OCT P 57268.3—2016 (MCO 16014-3:2012) Komrnozumsi nosiumepHbie. OnpedesnieHue cpedHeli mone-
KyrnspHOU Maccbl U MOSIEKYNISPHO-Maccoe0e0 pacripedeneHus nonumepos Memooom IKCKIMO3UOHHOU xpoma-
moepaghuu. Yacmb 3. HuskomemnepamypHbili memood

TOCT P 57268.4—2016 (MCO 16014-4:2012) Komnosumbl nonumepHbie. Onpedenerue cpedHel morne-
KyrnapHOL Maccbl U MOMIEKYNAPHO-Maccoe020 pacrpedeneHus nonumepos Memoodom SKCKIMO3UOHHOU xpoma-
moezpaghuu. Yacmeb 4. BbicokomemnepamypHbii Mmemod

M3pnaHue odpuumanbHoe
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MpumedvaHune —Ipu NoNL30BaHUN HACTOSALLUM CTaHAapTOM LienecoobpasHo NMpoBepUThL ENCTBUE CChINTOYHBIX
CTaHAapToB B MHPOPMaLIMOHHOK cucTeme oBLLEero nonb3oBaHUs — Ha oduumansHoM caiite defepanbHoro areHTcTea no
TEXHUYECKOMY PerynnpoBaHunio U METPONOrK B CeTU MHTEPHET MNKU No exerogHoMy MHdopMaLMoHHOMY YkasaTento «Ha-
LioHanbHble cTaHgapThbi», KOTOpPbIA 0ny6rvMkoBaH Mo COCTOSIHWIO Ha 1 siHBaps TeKyLLero roga, 1 no BeiMyckaM exeMecsiy-
HOro MHOPMaLIMOHHOro yKasaTens «HaluoHanbHble cTaHgapThi» 3a TekyLwuii rog. Ecnu 3aMeHeH cebinoyHblil cTaHaapT,
Ha KOTOpbIiA faHa HeAaTVpOoBaHHaA CChinka, TO PEKOMEHAYETCA UCMOMb30BaTh [ EeACTBYOLLYIO BEPCULO STOrO CTaHAapTa
C Y4Y€TOM BCEX BHECEHHbIX B JaHHY BEPCUI0 M3MeHeHU. Ecnu 3aMeHeH ccbinoYHbIn cTaHAapT, Ha KOTopbIid AaHa faTu-
poBaHHasA ccbinka, To peKoMeHAYeTCA UCNOoNbL30BaTh BEPCUIO 3TOM0 CTaHAapTa ¢ yKasaHHbIM Bhille rofjoM YTBEPXAEeHUS
(MpuHATKA). Ecnn nocne yTBepXeHUss HacTOSLWEro cTaHaapTa B CCbINIOYHbIV CTaHAapT, Ha KOTopkIi faHa faTupoBaHHas
CChIMKa, BHECEHO N3MeHeHWe, 3aTparvBatoLLiee NonoXeHne, Ha KoTopoe flaHa Ccebifka, TO 3TO NMoNoXeHne peKoMeHAyeTea
npuMeHsTb 6e3 ydeTa JaHHOro U3MeHeHUs. Ecnu cebinoYHblil cTaHgapT 0TMeHeH 6e3 3aMeHbl, TO NMOMOXEHUe, B KOTOPOM
[laHa ccblflka Ha Hero, peKkOMeHAYETCA NPUMEHATL B YacTyW, He 3aTparmsatoLLeit aTy CChiKy.

3 TepMuHBLI M onpeaeneHus

B HacTosilem cTaHgapTe npuMeHeHbl TepMuHbl no MTOCT 32794 u FTOCT P 57268.1, a Taoke cneaylo-
LME TEPMUHBI C COOTBETCTBYIOLLMMM ONpPeaeneHUamu:

3.1 petekTupoBaHue no paccesaHuro cBeta (light-scattering detection): Metoa onpeaeneHust maccbl
unu pasmepa Monekyrn nonumMepa B pacTBope NyTeM U3MEPEHUS PACCESAHHOTO UMU CBETA.

3.2 uHkpemeHT nokasartena npenomneHus dn/dc (refractive index increment): CKkOpoCTb U3MeHEHUA
rokasaTens NpefioMIeHuns N pacTeopa NoNMMepa B 3aBUCUMOCTM OT €r0 MacCOBOM KOHLIEHTpaLuK C.

MpumMmedaHune — B pacdeTax no paccesiHuio cBeTa 06bIMHO NCNONBL3YIOT NpeAenbHOe 3HaYeHNe 3Toro nokasare-
NS MpY HYNeBOM KOHLEHTpaLun pacTsopa nonuMepa.

3.3 Jl-touka (L-point): MonoxxeHne MakcuMmyma xpomartorpau4eckoro nuka HU3KOMONEKYNSIPHOIO CO-
edUHEHUs, PacnonoXEeHHOro Ha rpadomke 3aBUCUMOCTU OECAMUYHO20 flo2apughma MONEKYNAPHOW Macchl OT
BPEMEHM BbIX04a, MCMONb3yeMOE ANs NOATBEPKAEHUSA NOSIMHOMUANBHOTO XapakTepa KanmbpoBOYHO| KPUBOM
n/unu ee NOCTPOEHUS.

MpumeyvaHue — B obnacTu HU3KUX MONEKYNAPHLIX Macc YyBCTBUTENbHOCTL [IPC ANsA pacyeTa MOMEKYNApHbLIX
Macc HefiocTaTouHa. o 3Toi NpuuMHE ANS NOCTPOEHUS UMK NOATBEPXAEHUS KanubpOoBOHHO KPMBOI BO BCEM UHTepBare
onpegensieMbIX 3Ha4eHWiA MoNeKynspHON Macchl ycTaHaBMnMBaloT nornoxeHue J1-rouku. MonoxeHune aToil TOUKU onpeaensi-
tOT MO ONUIOMepHO bpakLMmK NonuMepa UNKU OpraHNECKOMY COeZIMHEHUIO C BNU3KOI K ONMroMepy CTPYKTYPOW.

4 O603HaueHus

A, — BTOPO# BUPMasbHbIi KOIHMULIMEHT ANsi MONEKYIbI MONTMMEPA B PacTBope, cm3-Monb/rZ;
¢ — MaccoBas KOHLIEHTpaLMs NonMMepa B pacTeope, r/cm3;
dn/dc — vHKpeMeHT nokasarensa NnpenomMrieHus, cMm/r;
I g — NPUPOCT MHTEHCUBHOCTM CUTHANa PacCesiHUs CBETA B i~ MOMEHT BPEMEHU BbIX0AA,

H; — np1poCT UHTEHCUBHOCTU CUTHasNa KOHLEHTPALMOHHOTO AETEKTOPA B i~ MOMEHT BPEMEHM BbiX0oa
(no cpaBHeHMIO ¢ 6a30BON NUHUEN);

Ry — paauyc BpaLLeHusi MONeKyrbl Ansi oNMMepa B pacTBope, HM;

V, — 00beM NoABMKHOM (hasbl, NPOLLEALLIEN YEPE3 XPOMAaTOrpacuuecKyio KONMOHKY 3a HTepsan coopa
3
[OaHHbIX, CM°.

5 CywHOCTbL MeTOAa

5.1 MeToa 3KCKITHO3MOHHOM Xpomarorpadun

MeToa akcknio3noHHon xpomarorpacgpum — no NOCT P 57268.1 (pa3pen 4).

5.2 DKCKMIO3MOHHAA Xxpomartorpadus ¢ AeTeKTUPOBaHUEM MO paccesHUI0 cBeTa

Mpu UCMbLITaHUM NO HACTOSILLEMY METOAY MONEKYSbl MOSMMEPA HA BLIXOAE U3 XPOMAaTOrpaduUuecKon
KONMOHKW (M1 nx cepum) 0Bny4aloT My4ykoM BUAMMOTO MOHOXPOMATMYECKOro ceeTa. [eTekTuposaHue pac-

2
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CESAAHHOr0 MOMeKyrnamMu cBeTa HENPEpPLIBHO PErMCTpUpYoT ¢ noMoLbio APC. MoasuxHas gasa Ha Bbixoge U3
Xpomatorpadm4eckoii KoNoHKM npeacraenseT co6oi pasbaBneHHbI pacTBOP NONUMEpPA, MOSTOMY UHTEHCUB-
HOCTb PacCEAHHOro CBeTa MpaKkTU4eCckn NpornopLUoHanbLHa ero MonekynspHOn mMacce W MacCOBOW KOHLEH-
Tpauuu. Takum 06pa3om, JeneHne TEKYLLUMX 3HAYEHUN UHTEHCUBHOCTN PACCEsIHHOTO CBETA Ha KOHLIEHTpaLMIo
MO3BONSAET NOMY4YMTb COOTBETCTBYIOLLEE 3HAYEHUE MOMEKYNAPHO Maccbl. COBOKYMHOCTb 3HAYEHUI MONEKy-
NAPHON MacChl U MACCOBOIN KOHLEHTPALMK B KaXA bl MOMEHT BPEMEHU UCMONb3YHOT ANs pacyeTa Monekynsp-
HO-MaccOoBOro pacnpefeneHus u cpeaHer MONeKynApHOn Maccel 06pasua npobbl nonuMepa.

6 PeakTuBbI

6.1 dnroeHT (noaBuXHanA ¢asa)

O6wwe TpeboBaHuA K NoaBWXHOI dase — no MOCT P 57268.1 (noapasaen 5.1).

Mpumepbl NoABMKHLIX as, Ucnonb3yemelix B X, Npu TeMneparype xpomarorpadpuyeckoit KONOHKK
(nnu nx cepumn) He Bonee 60 °C npuseneHsbl B FTOCT P 57268.3 (npunoxeHue A), a npu TeMnepaType CBblLLE
60 °C — B OCT P 57268.4 (npunoxeHue A).

6.2 PeareHT Ons oUEHKM KayecTBa xpomatorpacduyecKom KONIOHKU

Mpumepbl peareHToB ANA OLEHKM Ka4ecTBa XpoMatorpaduyeckon KONOHKU (UNn nX cepumn) npu Temne-
patype He 6onee 60 °C npuegeHbl B FOCT P 57268.3 (nogpasaen 5.2), a npu Temneparype cabiwe 60 °C —
B FOCT P 57268.4 (nogpasaen 5.2).

6.3 CtaHgapTHbIe 06pasubl A4S NPOBeAeHUS KanuopPoBKN

Mo npuymnHe LUMPOKOro MCMONb30BaHMS 3HaYeHuit koadduuneHTa Panes ans 6eHsona u Tonyona ans
onpeaeneHus kanubpoBovHoi nocTosiHHo Ans JPC pekomeHAyeTCs UCNONb30BaTh 3TU ABa PaCTBOPUTENS B
COOTBETCTBMM C B.2 (npunoxxexue B).

Ona onpeaeneHus kannBpOBOYHON MOCTOSIHHOW pedpakTOMETPUYECKOrO AETEKTOpa UCMONb3YIOT BO-
[Hble pacTBOPbLI XJIOPUAOB HATPUA M Kanus. Ons pacdera NOCTOSHHOW MCMOMb3YIOT 3aBUCUMOCTb NPOU3BO-
[HOW nokasaTensi NpenomMIeHns pacTeopa OT €ro MacCOBOW KOHLEHTpaLUK.

[nsa onpeaenexus o6bemMa 3agepxkn mexay o6oumm geTektopamm UCNonb3yoT o6paseL; HU3KOMONEKy-
NAPHOro MOHOAMCNEPCHOro onuromepa. Mpu nCNoNbL30BaHUKU MHOFOYINOBOrO AETEKTOPA NO PacCesiHUIO CBETA
obpasey 3TOro onuromepa LenecoobpasHo Takke MCNONb30BaTb AN HOPMUPOBAHUSA 3aBUCUMOCTU UHTEH-
CMBHOCTU paccesHus cBeTa OT yrna perucrpaumun. PekomeHayeTcs, 4toObl paauyc BpalLeHUsi MOMeEKyrbI No-
numepa Rg, MCnornbL3yeMon AnA HOPMUPOBAHUA YYBCTBUTENLHOCTM AETeKTOpa, cocTaensn He 6onee 10 HM
(npegnoyTuTenbHO He Gonee 5 HM). [lonyckaerca Takke UCNONb30BaTb U APYrUe KOMMOHEHTbI C U3BECTHLIM
3HauveHuem R .

[na npoBeaeHus kanuOPOBKM B UHTEPBAne 3Ha4eHUn MonekynsapHon maccel 20000—50000 ucnosnb3y-
I0T MoNMMEpHbIe 06pa3Lbl CPABHEHUS.

[na onpeaeneHuna NONOXeHUA J1-TOUKU MCNONBL3YIOT HU3KOMOTEKYIISIPHLIE OpPraHN4eckne COeMHEHUN
MU ONMroMepHbIe pPakLMn UCNLITYEMOro nonuMepa.

6.4 PeakTnB gna KOHTPONA CKOPOCTU NOTOKA (BHYTPEHHUI cTaHgapT)

Peaktus ana koHTpons ckopoctu notoka — no MOCT P 57268.1 (noapasaen 5.4).
Mpumepkl TakUX coeauHeHun Npu Temneparype He 6onee 60 °C npuseaeHsl B FTOCT P 57268.3 (nogpas-
aen 5.4), a npn temneparype csbiwe 60 °C — 8 NOCT P 57268.4 (nogpa3saen 5.4).

6.5 lo6aBku

[o6askn — no MOCT P 57268.1 (nogpasaen 5.5).
Mpumepel 406aBOK B NOABWKHYIO chasy npu Temnepatype He Gonee 60 °C npueaeHbl B TOCT P 57268.3
(noapasaen 5.5), a npu Temnepartype cebiwe 60 °C — B MTOCT P 57268.4 (nogpasaen 5.5).
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7 O6opypoBaHue

7.1 O6was cxema

MpuHuunuanobHasa cxema cuctembl ana AX-APC nokaszaHa Ha pucyHke 1 v npakTUyecku He oTmMyaeTcs
OT cucTembl, npmeegeHHoli B FOCT P 57268.1 (pucyHok 1). OCHOBHOE OT/IM4Me COCTOWUT B O4HOBPEMEHHOM
MCNONb30BaHNM KOHLEHTPALMOHHOIO AeTeKkTopa W AeTekTopa Mo PacCesHUi0 CBeTa, KOTOopble AonyckaeTtcs
ycTaHaB/MBaTb napasafiesibHO uan nocnegosartefibHo. Mpu ycnoBun cOOTBETCTBUA TpeboBaHNAM mMeToga [0-
nycKkaeTcsi UCMosib30BaTh NI06ble A0MO/IHUTE/IbHbIE KOMMNOHEHTDI.

Mpu ycnosun cooTBeTCTBUS TpeboBaHWAM MeToha [OonyckaeTcs MCNOoNb30BaTb Kak KOMMep4Yecku [o-
CTYMHblE, TaK N CaMOfe/ibHble CUCTEMBI.

7.2 PesepByap 47159 NOABWXKHON hasbl

PesepByap ans nogsuxHol gpasbl — no NOCT P 57268.1 (nogpaszen 6.2).
Temnepatypbl pesepByapa U xpomaTtorpaduyeckolii KONOHKN (UM X cepun) He 06513aTeNbHO noaaep-
XnBaTb 0MHAKOBbLIMU.

7.3 Hacocbl

Hacocbl — no FOCT P 57268.1 (nogpa3gen 6.3).

[ina obecneyeHns OTK/IOHEHUS CKOPOCTM MNOTOKa MOABWXHOW hasbl OT 3afaHHOro 3HayeHus He Gonee
0,3 % TemnepaTypy HacOCOB NOAAEPXMBAKOT NOCTOSIHHOW. TeM He MeHee, TemnepaTypbl HACOCOB Y XPOMaTo-
rpadomyeckoli KONoHKK (WM UX cepumn) He 06513aTesIbHO NoAAepXnBaTb OAUHAKOBbLIMU.

7.4 bnok BBOAAa Npo6bl (MHXEKTOP)

Bnok BBoga npobbl — no FOCT P 57268.3 (nogpasgen 6.4) unm FOCT P 57268.4 (nogpasgen 6.4) B 3a-
BUCMMOCTU OT UCNO/Ib3yEMOro MeToja.

7.5 XpomaTorpagumuyeckme KOsOHKU

7.5.1 Xpomatorpadguyeckme konoHkm — no FOCT P 57268.1 (nyHkT 6.5.1), a Takke FOCT P 57268.3
(nogpasgen 6.5) nm TOCT P 57268.4 (nogpasgen 6.5) B 3aBMCUMOCTU OT UCMONb3yEMOro MeToga.

7.5.2 OnpegenexHne ynucna TeopeTUUYeCcKMX Tapesiok XxpoMaTorpamyeckoin KOMOHKM (MM ux cepum) —
no NOCT P 57268.1 (nyHKT 6.5.2).

7.5.3 OnpegeneHne paspeLleHns xpomaTorpamuyeckon KonoHkm (unm nx cepmm) — no FOCT P 57268.1
(nyHKT 6.5.3).

7.5.4 OnpegeneHne koahdumumeHTa acMMMeTpUn xpomaTtorpadpmnyeckoin KoONoHKN (MM UX cepumn) — Mo
FOCT P 57268.1 (nyHKT 6.5.4).

1— pesepByap AN NOABUKHON chasbl; 2 — Hacockl; 3 — UALTP 419 NOABWMKHOW thasbl; 4 — 610K BBOAA NPOGbI;
5 — xpomarorpaduyeckne KonoHku; 6 — IPC; 7 — KOHLEHTPaLMOHHbI [eTeKTop; 8 — 3KpaH; 9 — KoMMbloTep;
10 — npuHTep; 11 — cnvs

PucyHok 1 — MpuHumynuanbHas cxema cuctemsl gns 9X-APC
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7.6 fletexTop

7.6.1 KoHueHTpauuoHHbin getektop — no MOCT P 57268.1 (noapasaen 6.6).

7.6.2 MNpun ncnonb3oBaHKn AETEKTOPA MO paccesiHUIo CBeTa 06eCneYmBaloT HeNnpepbIBHOE AETEKTUPOBA-
HUe MHTEHCUBHOCTU CBETA, PACCEAHHOIO BbIXOASILLEN U3 XpoMaTorpanuyeckon KOOHKU (Unu nx cepun) noj-
BMIHON ha3on. MNepeyeHb KOMMEpPYECKU AOCTYMHbLIX AETEKTOPOB NO paCCEsiHUIO CBETA, YAOBNETBOPSIOLLUX
TpeboBaHnAM MeToAa, BKIOYAET Kak NpoCTble AeTEKTOPbI, paGoTatoLme nNpu o4YeHb MarnbiX yrnax permcrpa-
LUK, TaKk U AETEKTOPbI, KOTOpble MOryT paborarb npu AByX U Gonee yrnax perucrpauum.

[nAa npegorBpalUeHus yLMpeHusa nonochkl Ha XpoMarorpaMMme 00beM NPOTOYHOW SYEWKU AeTeKkTopa
AOMKEH ObITb MMHUMASIbHBIM.

7.7 CoeauHuTtenbHble TPYOKN

CoeaunuTenbHble TpyOkn — no MOCT P 57268.1 (noapasaen 6.7).

7.8 Cucrtema KOHTPONA TeMNEepaTypbl

Cucrema KoHTpona temnepatypbl — no MOCT P 57268.1 (noapasaen 6.8).

7.9 YCTPOMCTBO perucTpauum AaHHbIX 1 rpacgonocrpouTens (NnoTrep)

YCTpOMCTBO perucrpauumn aaHHbix M rpadonocrpountens (nnotrep) — no MOCT P 57268.1 (nogpas-
aen 6.9).

7.10 Cucrema o6paGoOTKM AAHHBbIX

Cucrema o6pabotku gaHHbix — no FOCT P 57268.1 (noapasaen 6.10).

7.11 Apyrue KOMNOHEHTbI

Apyrue komnoHeHTel — no FOCT P 57268.1 (nogpa3saen 6.11).
Mpu HeoBXoANMOCTU yAaneHust TBeEpAbIX YaCcTUL, KOTOPbIe MOTYT NPUBOAUTbL K LUyMaM (pe3KUM CUrHa-
nam) npu A4ETEKTUPOBAHWM CUTHANA, B NPOTOYHYIO CUCTEMY YCTAHABMUBAIOT (PUILTP.

8 NpoBeaeHune ncnbiTaHUA

8.1 MpuroroBneHue pacTBOPOB ASiSi NPOBeAEeHUA KarNTMOGPOBKU

Onsa onpeaeneHus o6beMa 3aaepXKu Mexay AeTeKTopaMu roToBAT pacTBOPbl MOHOAWUCNEPCHOMO OJu-
romepa. KoHueHTpauus pacTBopoB AomkHa ob6ecneunBaTh 3HAYMTENbBHYIO MHTEHCUBHOCTbL CUrHana oboux ae-
TEKTOPOB Ans cbopa u 06paboTku NOMYYEHHbIX AaHHbIX. [Ons ONUMrOMEpPOB C HU3KOW MOMNEKYNSPHOW MacCow
ee TUNNYHOE 3HAYEeHNEe HAaXOAUTCS B UHTepBane 3HadeHuii ot 5 1o 10 r/amS.

MpUroTOBNEHHbLIE PACTBOPLI MONIMMEPOB [10NYCKAETCH TaKXke WCMonb30BaTh ANA NPOBEAEHUSA KOPPEK-
LUUM MN1 HOPMUPOBAHUA YyBCTBUTENBHOCTU OPC.

8.2 MpurorosneHue pacTeopa Ans onpeaerieHUs NONoxeHus J1-Touku

Mpu HeoBXoAMMOCTH PacTBOP ANA ONpeaesieHns NonoXxeHus J1-TOYKM rOTOBAT NyTEM PacTBOPEHMUs CO-
OTBETCTBYIOLLMX ONIMFOMEPOB UMW APYTUX HU3KOMONEKYNAPHbIX COEAUHEHUI B NOAXOASLLEM pacTBOPUTENE.
TUNUYHas KOHLEHTpaLMs pacTeopa cocrasnsiet ot 1 4o 5 r/ams.

8.3 NpurorosneHune pacTBOPOB O0OpasLOB

PactBopbl 06pasuos — no FOCT P 57268.3 (noapasagen 7.2) unu FOCT P 57268.4 (nogpasgen 7.2), B
3aBUCUMOCTU OT YCMNOBUI NPOBEAEHUS UCMbITaHUA meToaom IX-APC.

8.4 MpuroToeneHne pacTBOPOB PEAKTMBOB ANA OLEHKUA KayecTBa XxpomMmarorpacnyeckon

KOMOHKMU

MpuroToBNEHWe pacTBOPOB PEaKTUMBOB AN OLEHKW Ka4yecTBa XpomaTorpadmyeckor KOMOHKU (Mnu ux
cepun) — no MOCT P 57268.3 (noapasgen 7.3).
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8.5 NoaroroBka 060pyaoBaHNA
MoarotoBka o6opyaosannsa — no NOCT P 57268.3 (noapasaen 7.4).

8.6 YcnoBua nposeaeHNA UCNbITaHUA

8.6.1 CkopocTb noToka noasuxHON ¢padbl — no FOCT P 57268.3 (nyHkT 7.5.1).

8.6.2 Beoaumbie konu4yecTa u 06bemMbl npob o6pasuos — no MOCT P 57268.3 (nyHkT 7.5.2).

8.6.3 Temneparypa xpomarorpaduyeckoit KornoHku — no NOCT P 57268.3 (nyHkT 7.5.3).

8.6.4 NHTEHCUBHOCTb CUrHana AeTekTopa 3aBUCUT OT KONMYECTBA BBEAEHHOro o6pasua, MHKpeMeHTa
nokasarens npenomnenun dn/dc ana ped)pakToMeTpUUYECKOro IeTeKTopa, nokasarens NornoLieHus Ha eau-
HULY MaccoBOM KOHLUEHTpauumn Ans ynsTpaduoneToBoro AeTekTtopa u cpeaHei MoneKkynspHom Maccel o6pas-
ua ana OPC. PekomeHAyemcs yCTaHOBUTb YyBCTBUTENbLHOCTb IETEKTOPa TakuM 00pa3oM, YToObl NONYYUTL
WHTEHCWBHbII CurHan nuka obpasua ansa obecneyeHuss KoppekTHon 06paboTkM AAHHbIX.

[Ans coxpaHeHus NMUHENHOW 3aBUCUMOCTN MEXAY KOHLEHTpaLuen UCNbITYEMOro COeAUHEHUS N BbICO-
TOIN ero nuka noaaep>KMBatoT YyBCTBUTENbHOCTL AETEKTMPOBAHMA HA OAUHAKOBOM ypoBHE. PekoMeHayeMble
3HaYeHMA YYBCTBUTENbHOCTU AETEKTUPOBAHUSI HAXOASATCS B MHTEpBane 3HavyeHun ot 1 105 no 9-104 eanHny
nokasarens npenoMneHus Npu NnonHoNn wkasne ana pedpakroMETPUYECKOro AETEKTOpa U B UHTEpBane 3Hadve-
Hui ot 0,1 Ao 0,9 eanHUL NOrNOLWEHUA (ONTMYECKOW NIIOTHOCTU) NPY MOMHON LUKane Ansg ynstpadMoneToBoro
aetekTopa.

8.7 KonuuecTBO napannenbHbIX M3MepeHUn

Konuuectso napannenbHbix namepenuin — no NOCT P 57268.3 (noapasaen 7.6).
9 Kanu6poBka

9.1 Kanub6poBKa KOHLEHTPALMOHHOro getekropa u fIPC

9.1.1 Mo npuunHe abCoOMIOTHOTO xapaktepa metoga OX-APC AnsA NoNyyYeHus B KXAbIH MOMEHT Bpe-
MEHU KOPPEKTHbIX 3HaYeHMii KoadhcuumeHTa Panest ¥ MacCoBOM KOHLEHTPAaLMM NPOBOAAT KanuBpoBKy 060ux
aerektopos. Mpu Ucnonb30BaHUM pedpakTOMETPUYECKOTO AETEKTOpPA B KaYeCTBE KOHLEHTPALMOHHOrO Ka-
NMBpPOBOYHLIE NOCTOSIHHBIE ANA 060UX AETEKTOPOB ONPeAEensoT N0 OAHOMY U3 TPEX METOA0B KanmbpoBKU,
onucaHHbix B 9.1.2—9.1.4. [pu nCnonbL30BaHUM AETEKTOPA APYroro TMNa B Ka4eCTBe KOHLEHTPALMOHHOIO0, Ha-
npumep hoToOMETPUYECKOro aeTektopa B Y& u BuaMMoii 06nactsax cnekrpa unu uHdpakpacHoro aetekropa,
KanMbpoBOYHbIE MOCTOSHHBIE AN 060MX AETEKTOPOB ONPEAENSIOT C NOMOLLbIO METOA0B, ONMMCAHHbLIX B 9.1.3
n 9.1.4. OTHOCUTENbHAA NOrPELUHOCTL OnpeaeneHusi KanMOPOBOYHbIX MOCTOSHHLIX NPSAMO NPONOPLMOHANbLHA
NnorpeLUHoCcTAM Npy onpeaeneHnm MOSIEKYNAPHON MacChl B KaXKA bl MOMEHT BPEMEHU U CPEAHENn MoNneKynsap-
HOW Macchl.

9.1.2 KanuGpoBOYHYIO NOCTOSHHYIO Kp, ANA pedpakTOMETPUYECKOTO AETEKTOPA C NOMOLLBIO METOAA
kanubpoBkn A ONPEAENnAIOT NYTEM USMEPEHNA MHTEHCUBHOCTU BbIXOASILLETO curHana aerekropa Ig, ana oa-
HOTO UNN HECKOMbKUX PacTBOPOB CTaHAAPTHLIX 00pa3uUoB, HaNPUMep BOAHOIO pacTsopa xrnopuja HaTpus ¢
N3BECTHLIMK 3Ha4YeHUAMM dn/dc n KOHUEHTpauuK ¢, U NnocneayioLLlero pacyera no chopmMyne

kg = (@nide)-(cllg). 1)

KannbpoBo4yHyl0 NOCTOAHHYI0 aAns OPC onpeaenaior nyTeM AeneHUs UHTEHCUBHOCTU BbIXOASLLErO
CUrHana JetekTopa Ana COOTBETCTBYIOLLENO CTaHAAPTHOrO 0Opas3sLa Ha COOTBETCTBYIOLLIEE 3HAYEHUE €10 KO-
acppuumenTa Panes. Ana kanubpoBKM peKOMeEHAYETCS UCNONb30BaTh YUCTbIA (PUNBTPOBAHHLIA TOMYOIN MO
NpU4nHe LUMPOKOTO UCNONb30BaHUA ero koadpduumeHTa Panes u BbICOKOW MHTEHCUBHOCTU PACCESIHHOIO UM
cBerta.

MaccoByto KOHUEHTPALMIO C; B K&KbIA MOMEHT BPEMEHN PacCYMUTLIBAIOT C NOMOLLbLIO MOSyY4eHHO Ka-
nMGPOBOYHON NOCTOAHHOM K| NO chopmyne

o= @
" (dnide) T

rae  H;— WHTEHCUBHOCTbL curHana pedpakToMeTpU4eckoro AETEKTOPa B MOMEHT BPEMEHM /.
6
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9.1.3 KanuGpoBO4HYIO NOCTOAHHYIO K| ANA KOHLEHTPALMOHHOIO AETEKTOpa C MOMOLbI0 METoAa Ka-
nubposku B onpeaenaior no xpomarorpaMme BBeeHHOro obpasua nonumepa ¢ MacCoW My, U U3BECTHLIM
3HayeHuem dn/de, HanpuMmep pacTeopa nonucTupona B Terparugpodypade, no opmyne

3

Mot ( dn

1
ke = —) e
R™ v, Vde! 3K

rae V, — ofGbem npoLuejLleit Yepes XxpoMaTorpacuieckyio KONMoHKy (MM UX CEpUI0) MOBKHON haskl 3a
BpeMs BbIX0Aa Xpomatorpaduyeckoro nuka obpasua nonumepa, cmd;

H; — WHTEHCMBHOCTb curHana pepakToMeTpUIECcKoro AETEKTOPa B MOMEHT BPEMEHM J.

Mpu npoeeaeHnn kanMBpPOBKM 1 NOCNEAYIOLLETO UCNbITAHUA 00pa3ua 00ecneynBaloT NOCTOSHHYIO CKO-
POCTb MOTOKa NOABMKHOW ha3bl. ATOT METOA KanubpOBKM MPEANONaraeTt, YTo BCe BBEAEHHOE KONMUYeCTBO
obpasua nonumepa NOSIHOCTbLIO BLIXOAUT U3 XpOMAaTOrpacuyeckom KONOHKM (MU UX cepum).

Kannbposo4Hyto nocTosiHHyo ana OPC onpeaensaior no metoay kanmbposku A, onucaHHoMy B 9.1.2.

9.1.4 Metog npoBeaeHus kanubposku C OCHOBaH Ha NOMyYEHUU XPOMATOrpaMm OT 0BOUX AETEKTOPOB
nyTem BBEAEHUS1 pacTBOpPa CTaHAApPTHOro obpasua nonumepa ¢ U3BECTHbIMU 3HAYEHUSIMU CPEHEMACCOBOM
MOMEKynApHOM Maccel M, U MHKpPEMEHTa nokasarens npenomneHus dn/de. OGOGLIEHHYIO KanMGPOBOYHYIO
MOCTOsIHHYIO K, pacCYnUTLIBAKOT Mo popmyre

k=) m, 2iH @

©Vde) VY 3,

rae /| g j— UHTEeHCMBHOCTbL CUTHana paccesiHHOrO CBETa, COOTBETCTBYIOLLAS i-MY MOMEHTY BPEMEHU (C yHETOM
BPEMEHM 3a1ePXKN MEXY AETEKTOPaMM).

Mpu ncnonbsosaHnn MeToga kanubposkn C 3HAYEHWUsI MONEKYNAPHOW MacChl M; B MOMEHT BpemMeHN
BbIX0Za i pacCYUTBLIBAIOT HENOCPEACTBEHHO U3 3HAYEHUA PaCCYMTAHHOI KanubpoBOYHOM NOCTOAHHON NO ¢hop-
Mmyne

K, ILsi
Ml‘ = [+] ) LS W . (5)
(dn/de)  H;

MNpu onpeaeneHnn MOMEKYNAPHON MacChl C NOMOLLbLIO ABYyXyrnoBoro [PC gonyckaercsi CKOPpeKTupo-
BaTb 3aBUCUMOCTb MHTEHCMBHOCTU PaCCEAHHOrO CBETA OT yrna perucrpaumu. B Takux cnyvasx kanubposoy-
HYIO MOCTOSAHHYIO K, KOHLIEHTPALIMOHHOTO NETEKTOPa PacCUMTLIBAKOT Nno chopmyne

dn/dec) cV;
g, = Yy ®
A, V,

fie ¢ — MaccoBas KOHLEHTPALMA BBEAEHHOTO pacTeopa 06pasua, r/'cM>;

V; — o6bem BBeaeHHOTO pacTeopa o6pasua, cm3;

Ap — o6wasn nnowaab nuka, MB-MuH;

V, — obvem npolueaLlero yepes xpomarorpaduueckyto KOnoHKy 3MioeHTa 3a BpeMs BbIX0[a Xpomaro-

rpacbuueckoro nuka obpasua nonumepa, cm.

9.2 OnpepeneHue o6beMa 3aaepPXKn

O6LeM 3aaepKkn MeXay AETEKTOPaMU ONPeaensioT NyTEM OMYCKAHWS NEPHEHANKYNSAPOB M3 BEPLLNH
NUKOB Ha 06Genx XpomaTorpammax U CpaBHeHUEM MOMYHEHHbIX 3HaYeHwii. Mpu nsmeHeHun o6bema CoenHuU-
TenbHbIX TPYGOK Mexay aeTekTopamu 0Gbem 3aaepxkn creayer onpeaenuTh 3aHOBO.
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9.3 HopmupoBaHue 4yBCTBUTENLHOCTU MHOroyrnosoro f1IPC

Mpu ucnonb3osaHun MHoroyrnosoro APC Ansa noaTBepXKAeHMA NOCTOAHCTBA 3HAYeHUA KO3hpuULneH-
Ta Panes npu 04WHAKOBbIX MHTEHCUBHOCTSIX PACCEAHHOIO CBETA €€ 3Ha4YeHWe Npu pasHbiX yrrax perncrpa-
UMM ONMPEeAensoT HE3aBUCMMO MO 3HAYEHWAM COOTBETCTBYIOLLMX CUTHANOB. 3Ty Npoueaypy NPOBOAST NyTeM
BBEAEHUA pacTBOPa NOMMMEpPA B COOTBETCTBUU C 6.3 U AETEKTUPOBAHMS BbIXOASLLErO CUrHana ¢ nomoLbio
KaX{aoro U3 [eTeKkTopoB. 3aTemM BbIXOAHOW CUrHam OT KaXAoro u3 AeTeKTOPOB HOPMUPYIOT MO OTHOLLEHMIO K
CTaHAapTHOMY yrny peructpauuun. Ans atoi uenu obblivHO BbiGMpatoT yron 90°.

9.4 OnpepaeneHue UHKpPEeMEHTa NoKasaTesia npesioMreHuUs

[Npu BbINONMHEHUM ucnbITaHua metogom 3X-OPC npu 04HOBPEMEHHOM MCNONL30BaHUKU pedpakTome-
Tpudeckoro getekropa u APC ans pacyera abcontoTHON MONEKYNAPHON Macchl o6pa3sya nonuMmepa Tpebyer-
Csl 3Ha4YeHWe MHKPEMEHTa nokasarensa npenomnenua dn/de. 3naveHue dn/dc paccunTbiBalOT M3 9KCNEPUMEH-
TanbHbIX AaHHbLIX UKW NOMYYaoT M3 NUTEpPaTypbl cornacHo B.3 (npunoxeHue B).

YKkasblBalOT Takme napameTpbl UCNbITAHUSA, Kak 3HaYeHue nokasatens dn/de, Tun ucnonb3yemoro ped-
pakTOMETPUYECKOro JeTeKTopa, NCMOoNb3yemyio ANNHY BOMHLI, NOABMXKHYIO (ha3y U ee TeMnepaTypy, a TaKkke
ucnonb3yemMblii Metoa ans pacdera dn/de. MNpu pacyete dn/de o6pa3ua nonumepa ¢ NOMOLLBIO CTaHAAPTHOIO
obpasua cpaBHEHUA C U3BECTHbIM 3Ha4YeHWem dn/dc Takke ykasbiBaloT UCNOMb3yeMblit METOA ANA pacyera
MOneKynsapHol Maccel obpas3ua nonumMepa.

10 C60p n obpaboTka AaHHbIX

10.1 C60p OaHHbIX
C6op aaHHbix — no MOCT P 57268.1 (noapa3aen 8.1).

10.2 OueHKa Nosny4YeHHbIX JaHHbLIX U KOPPEeKUUa XpoMaTorpamMmm

OueHka nonyYeHHbIX aHHbIX U Koppekuus xpomatorpamm — no FOCT P 57268.1 (noapasaen 8.2).

10.3 OGpaboTKa AaHHbIX

10.3.1 PazmeTky 6a30BOI nuHUKM AN xpomaTtorpachuyeckoro nuka obpasua nonMMepa Ha KOHUEHTpaLm-
OHHOI Xpomartorpamme (XpomarorpaMmme, NOSYYEHHON C NOMOLLBIO KOHLEHTPALMOHHOIO AETEKTOpa) NPOBO-
asT B cootBetcTBMK ¢ FTOCT P 57268.1 (nyHkT 8.3.1). Moa 6a3oBoi nuHuel Ansa xpoMarorpaduyeckoro nuka
obpasua nonumepa Ha xpomarorpamme ¢ npumeHeHnem AIPC npeanonaraercs npsiMas NMHUS, NpOBEAEHHas
MeXay TO4Kamu HENOCPEeaCTBEHHO Nepea €ro Ha4anoM U KOHLIOM.

10.3.2 OB6paboTKy KOHLEHTPALUOHHON XpoMaTorpammbl NpoBoasT B coorBercTBun ¢ FTOCT P 57268.1
(nyHkT 8.3.2). HTepBan onpeaensemMbiX 3Ha4€HUN MONEKYNAPHON MACCbl, PACCUUTAHHbIN ANsi XpomaTorpam-
Mbl C puMeHeHnem [PC, JOMmKeH NOMHOCTbIO COOTBETCTBOBATL ykazaHHOMy B 10.3.1.

10.3.3 MNocne pasmeTkn 6a30BOM NMHUM U ONpeaeneHUs MHTepBana onpeaenseMbiX 3Ha4€HUn MOneKy-
napHoit maccel (10.3.1 1 10.3.2) paccunTbiBaOT COBOKYNHOCTb JaHHLIX MO MUHTEHCUMBHOCTM CUrHana H; n3 KoH-
LEeHTPaLMOHHOW XpomaTorpammbl U UHTEHCMBHOCTU CUrHana /LS,i n3 XxpomaTtorpammbl ¢ npumeHeHnem APC 8
MOMEHT BPEMEHMU i BbIxoga o6pasua nonumepa.

10.3.4 3HadeHnss MONEKYNAPHON Maccbl M; B MOMEHT BPEMEHM BbIXOAA i PACCYMTLIBAIOT NO Nokasa-
TENAM UHTEHCUBHOCTU CUrHana H; 1 I g ;, KOHLIEHTpaLum u obbemy BBezieHHOro o6pasua, CKOpoCTH NOToKa
NOABMXHOW hasbl, KanMOPOBOYHON MOCTOAHHON, MHKPEMEHTY NokasaTtensi npenomrnenus dn/dc, nokasarenio
npenoMneHuns NoaBMKHON dasbl U T. 4.

Mpu ncnons3osaxmu Ans kanuBposkn MeToaa A unu B (cm. 9.1.2 1 9.1.3) M; paccunTsIBaioT no opmyne

M, = KCAR,, @)

rae ARg — npesbiuieHue Koadhcuumenta Panes (CM. npunoxernue B), paccuUTaHHOE MO 3HAYEHUAM / g ; U
KanmbpoBo4YHOW NOCTOAHHON ans OPC;

K — ontuyeckas NnOCTOsIHHasA, onpeaensemas no opmyne
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4x2n2(dn/dc)?

8
", ®)

rae N — nokasaTenb NpenomMeHnsa NoaBMXHON dasbl;
Ao — AOTIMHA BOMNHbI NAAaloLLEero CBeTa B BakyymMe;
N, — nocrosiHHas ABoraapo.

Mpy BbLINOMHEHUU UCNBLITAHUSI MPU BLICOKON TEMMepaType KU3-3a U3MEHEHUs NMIOTHOCTM unu obbema
NoABWXHOW a3kl KOPPEKTUPYIOT UITM SKCNEPUMEHTANLHO ONpeaensoT BCe Nokasartenu, B YaCTHOCTU, Macco-
BYIO KOHLIEHTpaLuio obpa3sua, 06beM BBOAMMON NPOObLI, CKOPOCTb NOTOKA NOABUXHOM (ha3bl, KANMOPOBOYHbIE
NOCTOSIHHbIE AETEKTOPOB, MHKPEMEHT nokasarens npenomnennsa dn/dc v nokasarenb NpenoMneHus noaBuX-
HOW chasbl.

10.3.5 Mpu pacyeTe MoneKkynapHoi Macchl oOpasua nonmMepa B KaXablii MOMEHT BPEMEHU PEKOMEHAY-
€TCA YYMTLIBATb 3HAYEHNUSA BTOPOro BUPUanbHOro koaduumenTta A, B COOTBETCTBUM C B.1 (npunoxeHue B).
OaHako BO MHOTMX CRy4vasx U3-3a HE3HAYUTENBHOCTU mokasatens A, LONYCKaeTCsa npu pacderax UM npe-
HeOpeyb. Ecnun ke Ana pacyeTa MONEKYNsSPHOW Macchbl KO3(PULIMEHT A, YUTEH, ero 3HaveHne HeoGxoanMo
0TpasuTb B UTOTOBOM OTHETE.

11 OchopmneHue pesynsraTtoB

11.1 KanubpoBo4yHaa kpuBas

11.1.1 PacyeT cpeaHeln MONEKynsApHO Maccsl 06pas3La 1 ero MoneKkynspHoO-MacCoBOro pacnpegeneHus
NpoBOASAT NO KanMOpOBOYHON KPUBOW UIU 3aBUCUMOCTU OeCamuYH020 f102apuchma MONEKYNAPHOW MaccChl OT
BPEMEHM YAEPXMBAHUSA, MOCTPOEHHOW MO OAHOMY M3 ABYX HUXEnepeyncrneHHbIX MeToAoB. [epBbli U3 HUX
sBNAETCA 00bIYHbIM CNOCOOOM pacyeTa, a BTOPOI NO3BOMSIET NPpoBeCTH Bonee aeTanbHY U KOPPEKTHYIO 06-
paboTKy AaHHbIX.

11.1.2 Mo metoay A MOMNEKYNAPHYIO Maccy M; B MOMEHT BPEMEHM j PaCCHUTLIBAKOT M3 00enx nony4eH-
HbIX XpoMatorpamm (cm. 9.1.4 n 10.3.5). Mpu uenecoobpaszHOCTU MM HEOBXOANMOCTU CTPOAT KanubpoBoY-
HYIO KPUBYIO NO 3HAYEHUAM OecsmuYHO20 slo2apucma pacCHMTaHHOW MOMNEKYNAPHOW Maccbl B 3aBUCUMO-
CTU OT BPEMEHU BbIXOAA C MOMOLLLIO METOAA HAMMEHbLUMX KBaapatoB B cooTBeTcTBuM ¢ TOCT P 57268.1
(nogpasaen 9.1). C noMoLbI0 KAanNnMBPOBOYHON KPUBOW U KOHLEHTPALIMOHHOW XPOMAaTOorpaMmmMbl pacCynTbIBaOT
CPEAHEYNCIIOBYIO U CPEAHEMACCOBYIO MOMEKynsApHble Maccol M, n M, cornacHo NOCT P 57268.1 (noapas-
aen 9.2). B cnyvae nonuaucnepcHoctu M,/M,, He Gonee 1,2 pacCuuTbLIBAIOT U NPUBOAAT B UTOrOBOM OTHETE
TOMbKO CPEAHEMAaCCOBYIO MONEKYNApHyto Maccy M,,. B cnyyae nonuaucnepcHoctu M /M,, cbilue 1,2 paccun-
ThIBAIOT U MPUBOAAT B UTOTOBOM OTYETE 3HAYEHUS 00enX CPeaHNX MOMEKYNAPHbIX Macc, MONEKYNAPHO-MacCco-
BOE pacnpefeneHue, a TaKke BKIKYaloT B OTHET MCNOMb3yeMylo KanmbpoBOYHYIO KPUBYIO U 00€ NOony4YeHHble
XpOMaTorpaMmbl.

11.1.3 Mo metoagy B MonekynsipHyio Maccy M; B MOMEHT BPEMEHU i pacCuMTLIBAIOT U3 0Genx nony-
YeHHbIX xpomartorpamm (cM. 9.1.4 n 10.3.5). CTpoaT KanuBpPOBOYHYIO KPUBYIO MO 3HAYEHUAM OECAMUYHO20
nozapugbma paccUMTaHHON MOMEKYNAPHOW Macchbl B 3aBUCUMOCTU OT BPEMEHM BbiX0Aa C NOMOLLIO MeToAa
HauMeHbLUMX KBaApaToB. B cnyyae nonmaucnepcHoctn M. /M, He Gonee 1,2 pacCuMTLIBAIOT M NPUBOAAT B
UTOrOBOM OTHETE TOMbLKO CPEAHEMACCOBYHO MONEKYNAPHYO maccy M,,. B cnydae nonnaucnepcHoctu M, /M,,
cBbiLe 1,2 NPOBEPSAIOT COOTBETCTBUE NONOXEHUS JI-TOUKM MHTEpBAny onpeaensembiX 3Ha4EHU Monekynsap-
HOW Macchl 4N8 MCNONbL3yemMon KanubpoBOYHOW KPUBON. B NONOXUTENEHOM Crydae paccyuThIBalOT U NPUBO-
OST B UTOTOBOM OTYETE 00€ cpegHue MONeKynspHble Macehbl, MONMEKYNApPHO-MacCOBOe pacnpeaeneHue, pac-
CTOSIHUE MeXAY NONMOXEHMAMYN J1-TOUKU 1 KanMBPOBOYHOW KPUBOMR, @ TaKXKe BKIOHAIOT B OTHET UCNOMb3yeMylo
KanubpoBOYHYIO KPUBYIO U 00€ NonyyYeHHble XpOMaTorpaMmbl.

MpumedaHue — MonoxeHue JI-TOUKM oNpeAensoT NyTeM UCMbITaHUsS ONMroMepHLIX dpakuuii oGpasua nonu-
Mepa Unn HU3KOMOIEKY1SpHO20 OPraHU4YECKOro COELUHEHUS C MOXOXKENH XUMUUECKOW CTPYKTYPOIA.

B cnyyae HecoOoTBETCTBMA MONOXEHMSA JI-TOYKM MHTepBany onpeaensieMblX 3HaYEeHUW MONEKYNAPHOW
MaccChbl MO UCNOMb3yeMOW KanmbpOoBOYHONM KPUBOI CTPOAT YHUBEPCATbHYO KAanuOpOBOYHYIO KPUBYIO G MOMO-
b0 CTaHAAPTHBLIX 00pa3LoB MonekynapHoi maccel no FTOCT P 57268.2. B cnyyae COOTBETCTBUSA NONOXEHUS
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JI-TOYKM MHTEpBany onpeaensieMblX 3HaYEHU MONEKYNSPHOW Macchl ANsi YHUBEPCANbHON KanubpoBO4HOW
KPMBOM pacC4uTbIBAKOT U NPUBOAAT B MTOrOBOM OTYETE 00e CpeaHue MONEKYNsPHbIE MaCChl, MONEKYNAPHO-
MacCOBOE pacrpeaeneHne, pacCcTosHUE Mexay NOnoXeHuaAMMu JI-TOUKU U yHueepcasibHOU KanubpoBOYHOM
KPUBOM, @ TaKkkKe BKIOYaloT B OTYET UCNOMb3YEMYIO YHUBEPCANbHYIO KanubpOBOYHYIO KPUBYKO U 06e nony-
YEeHHbIE XpOMaTorpammbl.

B cny4ae HecooTBeTCTBUA NONMOXEHUA JI-TOUKM MHTEpBany onpeaensieMblX 3Ha4YeHUN MOMEKYNAPHON
MaccCbl N0 YHUBEPCANbHON KannOpoOBOYHOW KPUBOW CTPOAT APYryio kanubpoBOYHYIO KPUBYKO, koTopas byaet
BKoYaTh J1-Touky. Mo 310N KannbpoBOYHON KPUBOI PACCHUTBLIBAIOT M NMPUBOASAT B UTOTOBOM OTYETE CpeaHue
MOSEKYNAPHbIE MaCChbl, MONMEKYNAPHO-MAaCCOBOE pacnpeaeneHune, pacCToAHMe Mexay NonoXeHusMm J1-Touku
U KanubBpoBOYHONI KPUBOWA, @ TAKKE BKIIOYAIOT B OTYET MCNOMb3yeMylo KanubpoBOYHYIO KPMBYIO 1 06e nony-
YEeHHbIE XpPOMAaTorpammei.

MpumevyaHue — [No NpUYMHE JOCTYMHOCTU 3HAYEHWUIA CPeAHE MOMEKyNSAPHOW Macchl ANs cTaHAapTHbIX 06-
pasLoB MoreKynspHoii Macckl M obpaslia nonumepa npu aHanornyYHeIX 3Ha4eHUAX BPEMEHU BbIXOfa YHUBEpPCarbHYIo Ka-
NGPOBOYHYO KPUBYHO AOMYCKaAETCA CTPOoUTb 6e3 ucnonb3oBaHus KoaghgbuyueHmos B ypaBHeHnn Mapka-KyHa-XaysuHka.

O6a meToga npeacTaBneHbl Ha pUcyHkax 2 u 3 B Buae Briok-cxem.

PesynbTaTtel 3X-APC

CTpoaT KanMbpPOBOYHYHO KPUBYIO UMK
3aBUCUMOCTb MeXay OecsimuyHbIM
1102apUhMOM PacCHNTAHHOW MONEKYNAPHOM
Maccbl U BpEMeHEM YAEepXnBaHWS

PaccuutbiBator M /M

PaccunTbiBalOT n NpuBOaAT B

MNonuaucnepcHocTs
NPOTOKONE WCNBITAHWA TONbLKO M,

M, M >1,.27

PaccuuTbiBaloT U NPUBOAAT B NPOTOKONE UCTLITAHUSA:

a) cpeaHIol MONEKYNAPHYI0 Maccy;

b) MmonekynspHo-maccoBoe pacnpegerneHue;

C) KanubpoBOUHYIO KPUBYIO,

d) xpoMaTorpammbl (KOHUEHTPAUMOHHYI0 U ¢ NpumeHeHnem [1PC)

PucyHok 2 — brnok-cxema Metoga A
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PesynbTatsl 9X-APC n pacueta
nonoxenus J1-tTouku

{

CTposiT kanmMbpoBOUHYIO KPUBYHO MM
3aBUCUMOCTbL MexXay 0ecsamuYHbIM
1102apUhMOM PaCcCUNTaHHON MOMEKYISPHON
Macchbl U BpeMeHeM yaepXvBaHus

PaccunTsiBaloT M NpMBOaNAT B
MPOTOKONE UCMbITaHMSA ToNbKkO M,

[MonuancnepcHOCTL
M, M >1,27?

a) CTPOSIT KannGpPOBOYHYIO KPUBYIO.
b) OnpeaensitoT nonoxexue J1-To4YkM

CraHaapTHele 06pasub!
MONEKYNAPHON MAaCChI

!

CTposT yHMBEpCanbHYIo
KanubpoBOYHYIO KPUBYIO

MNonoxeHune
J1-Toukn cooTBETCTBYET
WHTepBany onpeaensemblX 3Ha4eHUn
MONEKYNAPHON Macchl AN
KanMbpPOBOYHOM
KpVBOW

Nonoxexne CrposT
N-Toukn cooTBETCTBYET Her Kanu6poBOYHYIO
WHTepBany onpeaensaeMbiX 3HaUEHWU KPUBYIO, BKIIOYAOLLYIO
da MONEKYSSIPHON Macchl AN N-touxy

KanmbpoBOYHOW

PaccunTbiBaloT 1 NPUBOASAT B NPOTOKOSIE UCTILITAHUS:

a) CpeaHIo MONEKYNAPHYo Maccy;

b) MonekynsipHo-MaccoBoe pacrnpegeneHve;

C) KannBGpPOBOYHYIO KPUBYHO;

d) pacctosiHue mexay kanmbpoBOYHON Kp1BOIA U JT-TOYKON;
€) XxpoMaTorpaMmbl (KOHLEHTPaLUOHHYIo 1 ¢ noMoLlbio PC)

PucyHok 3 — Briok-cxema Metoga B

11.2 PacueT cpeaHei MONEeKynAPHON MaccCbl
Pacuet cpeaHeit MmonekynsapHom maccel — no MOCT P 57268.1 (nogpasaen 9.2).

11.3 And depeHumnanbHaa KpUBasa MOSIEKYFSIPHO-MACCOBOrO pacnpeaesnieHus

[unddepeHumnansHas kpuBas MONEKYNAPHO-MAcCOBOro pacnpegeneHus — no MOCT P 57268.1 (noa-
pasaen 9.3).
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11.4 UHTerpanbHasa KpuBas MOJSIEKYNAPHO-MacCOBOrO pacnpeaeneHus

MHTerpanbHaa kpuBas MONeKynsapHo-maccoBoro pacnpegenenHuna — no NOCT P 57268.1 (nogpas-
nen 9.4).

12 MpeunsmMoHHOCTb

MpeunsmoHHOCTL AaHHOro mMetoga Obina onpegerneHa B Xo4e mMexnabopaTropHOro UCNbITaHUsA ¢ UC-
nons3oBaHmem o6pasuoB nonucTupona. Pesynbrarbl MexnabopaTtopHOro UCNbITAHUS NPUBEAEHbI B NPUIO-
XXeHum A.

13 MpoTokon ncnbiTaHusi

13.1 OOwasa nHpopmaumsa
O6wasn nudopmauma — no NOCT P 57268.1 (noapaspen 11.1).

13.2 O6opygoBaHMe u ycrnoBusi UCNbITAHUA

MpoTokon BKNIOYAET CNeAyOLLYI0 MHOPMAaLNIO:

a) Tun obopyanosaHua ana OX-APC, mogenb U HauMeHOBaHWe NPOU3BOAUTENS;

b) TMn HanoNHUTENA ANA KaXKaon xpomarorpauyeckon KONOHKK, pasMmep Yactuy copbeHTa n Haume-
HOBaHMe NPoM3BOAUTENS;

C) TeMnepatypy xpoMaTtorpadpuyeckon KONMOHKK (MNn ux cepun);

d) YMCO TEOPETUYECKNX TAPESOK, paspeLLeHNE N KOIMPULMEHT aCUMMETPUMN AN UCNONb3YEMOW XPO-
MaTorpaduyeckol KONMOHKM (MM X CEPUM), @ TAKKE HUZKOMONEKYNAPHOE COeAMHEHUE 1 CTaHAAPTHbIN 0bpa-
3el MONEeKyNsAPHON Maccbl C Y3KMM MOMEKYNSPHO-MAacCOBbIM pacnpeaeneHneM, ucnonb3yemble Ans ux pac-
yeta B cooTBeTcTBUM ¢ FOCT P 57268.1 (noapasaen 6.5);

€) cocTaB nNoABUXHOMN hasbl U 40BABOK K HEM, a TAKKE UCMONb3yeMoe 3Ha4YeHe CKOPOCTM MOTOKa;

f) TN KOHUEHTPaUWMOHHOTO AEeTEKTOPA, MOAENb U HAMMEHOBaHWE NPOM3BOAUTENS, a B Cry4Yae UCMNonb30-
BaHuUA pedpakTOMETPUYECKOTO AETEKTOPA — TAKKE ANUHY BOMHbI CBETA;

g) Temnepartypy NPOTOYHON AYENKN KOHLUEHTPALUOHHOIO AETEKTOPA;

h) Tn geTekTopa no paccesiHWIO CBETA, MOAENb U HAMMEHOBAHME NPOU3BOAUTENS;

i) ANMHY BOMHbI NagaroLLEero ny4va CBeTa;

j) yron(bl) peructparumn cBeTa, UCMONb3yeMbI(€) ANA NpoBeAeHUS HOPMUPOBAHUS;

k) TemnepaTtypy NpoTOYHON AYENKN AETEKTOPA NO PACCEAHUIO CBETA;

I) kOHUEeHTpauumo n 06bem BBOAUMOrO pacTBopa obpasua nonumepa;

m) TUN cuctemMbl AnsA cbopa, 06paboTkn AaHHLIX U UX OPOPMIIEHUA, MOAENb U HAUMEHOBaHNE NPOU3-
BOAUTENS;

n) HOMep BEPCUM UCMONb3YEMOro NPOrpaMMHOro obecneyeHus.

13.3 MpoBeneHne KarMOPOBKU CUCTEMBDI

[poTOKON BKMKOYAET CneayoLlyo nHdopmauumio:

a) ucnonb3yemblit MeToa ansa kanubposku, T. €. metog A, B unu C;

b) 06beM 3agepXKkn Mexay AETEKTOPaMU;

C) KOHLEHTpauuio n 06bem BBEAEHHOIO pacTBopa cTaHgapTHoro obpasua ana kanubposku;

d) xapakTepuMCTuKM MCNomnb3yemblX PaCTBOPOB CTAHAAPTHLIX 00Pa3LoB, B YACTHOCTU, UX CPEAHIOK MO-
NEKYNAPHYI0 Maccy;

€) koachbduumueHT Panea pacTteoputensi, ucnonb3yemoro ans kanubpoeku OPC;

f) aHaueHue BTOpPOro BUpHanbHOro koaguuueHta A, (Npu UCMOsb30BaHUM);

g) 3Ha4yeHune dn/dc M UCTOYHUK ero NosyYeHus;

h) paguyc BpaLleHUs MOneKynbl Rg, MCnonbL3yeMoi Ana HOpMUMPOBaHUA YyBCTBUTENBHOCTU OPC.
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13.4 Kann6poBouHas kpuBas

[poToKoN BKIKOYAET CneayoLwwyio MHoOpMaumio:

a) nogpobHOCTM MeToaa, UCMOMb3YEMOro AN maremaruyeckorn 06paboTku KanmbpoBOYHOM KPUBOM,
BKNtovas hopmyny;

b) konuio KanMBPOBOYHOW KPUBOW.

13.5 Pesynbrathbl

[pOTOKON BKAKOYAET CreayoLyto MHopmauumio;

a) XapaKkTepucTU4eckne To4ku Ha xpomatorpamme (t,, t, &, &y, t1oop, MPU NX HANUYNK);

b) paccuntaHHble cpeaHne monekynapHsie maccol M, M, M,, M,, nonnancnepcHocts M, /M, a Tawke
WHTEpPBan onpeaenseMbixX 3Ha4eHNn MornekynsapHon maccebl (cM. 10.3.2);

C) 00e nomny4eHHble XpoMaTtorpaMmel, a Takke auddepeHumansHoe n MHTerpanbHoOe MONEKYNSPHO-
MacCcoBOe pacnpeaeneHue B TabnMyHow unu rpadpuueckoin opme.
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Mpunoxexue A
(cnpaBouHoe)

MexnabopaTopHoe ucnbiTaHue

A.1 O6wan uHdopmauus

TouHOCTb HacTosLero MeToAa Obina onpegeneHa B Xxoae MexnabopaTopHOro UCNLITaHUA, BEINONHEHHOro B 2004 r.

B COOTBETCTBUU CO cTaHfapTamu [1] u [2].

A.2 YcnoBusl npoBeaeHUA UCNbITaHUA

KoHTponeHble 06pasubl, BKoYatoLme no ogHoMy obpasly nonugucnepcHoro nonuctupona MNC-1, moHogucnepc-
Horo nonuctupona MNC-2 n MoHoAUCNepCHOro NOAUCTUPONa ANa NpoBeaeHnsa kanubposku, Gbinu pacnpegeneHsl B nabo-
paTtopuu, NPpUHUMaBLLME Yy4acTMe B UCTILITAHUAX. YCNOBUA U cTaTuCTMYecku obpaboTaHHble pesynetaThl Mexnaboparop-
HOro UcMbITaHWsA npeacTaBneHsbl B Tabnuyax A.1; A.2 COOTBETCTBEHHO.

Tabnwunya A1 — Ycrnous mexraboparopHoOro ucneitaHusi

MapaMeTp UCbITaHUA

3HauyeHWe napameTpa

O6pasybl nonuMepa

Monuctupon MNC-1 (nonuaucnepeHbli).
MonucTtupon MNC-2 (MoHoAUCNEPCHBI)

Pa3amepbl xpomaTorpadpu4eckoin KoOHKK

BHyTpeHHWii auameTp — 7,8 MM unu 8,0 MM, gnvHa — 30 cM (B 6onb-
LWWHCTBE CIyYaeB UCMONB3YIOT ABE NOCNEeA0BAaTENbHO COEAUHEHHbIE
KONOHKK C NMMHENHON KannbpoBoYHOW KpUBOI)

CopbeHT (HanonHuTenb
XpoMaTorpapnuyeckoin KONOHKN)

lenb Ha ocHoBe nonuctupona

MoaBuxHasn asa TeTparnapodypaH
CkopocTb NoToka 1 ecM3/MUH
Temnepatypa xpomaTorpaduyeckoin konoHku | 40 °C

Kornn4ecTso 1 06tem
BBEAEHHOro obpasia

B 6onblKHCTBE cnyYaes, 1 r/am3, 100 Mkn

Konwuu4ecTBo nabopatopwuit

20

Tunel OPC

MHoroyrnoBoi (15 naboparopuii).

[Byxyrrosoii (2 nabopatopun).
Marnoyrnosoit (3 nabopatopum)

A.3 Pe3ynbratbl MexnabopaTopHOro UCNbITaHUA
PesyneraThl UcnbITaHusA, NpeacTaBneHHbIE B BUAE NOBTOPSEMOCTU U BOCTPOU3BOAUMOCTU MONYYEHHBIX AaHHbIX,

npeacTaBneHsl B Tabnvue A.2.

Tabnwunya A2 — PesynsraTtel MexnabopaTopHOro ucneitanus no metogy OX-APC

O6pasel nonMmepa Cpeatvie sHavenus M, u M, MoBTopsieMocTb sz, %) BocnpouseoanMocTs sg, %)
e M, = 179 000 (0/20)? 2,9 13,2
M, = 455 000 (0/20) 0,8 46
fea M, = 420 000 (1/20) 0,6 5,7
M,, = 427 000 (1/20) 0,5 46

nabopaTopuity.

1) OT6poLLeHHbIe 3HaueHNs ycTpaHanm no MeToaam Mpabbca n KoxpeHa.
2) MokasaTenu B ckobkax NOKa3LIBAKT COOTHOLLEHWE «0bLyee — OTOPOLLEHHEIE 3HaYeHNSA» / «OBLLee KONMYEeCTBO
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MpunoxeHune B
(cnpaBouHoe)

MHdopmaumsa o paccesiHum ceeTta

B.1 OcHOBbI paccesiHUA cBeTa

MpW NpoXoXAeHUU NyyKka BUAWMOro MOHOXPOMATUYECKOro CBETa Yepes pacTBop nonuMepa NPOoUCXoAuT ero pac-
cesiHMe MoreKyflamyW pacTBOPEHHOro norMmepa W caMoro pacTBOpUTENs Mo BCeEM HanpaeneHuaM. Ana GonbluMHcTBa
pacTBOPOB NOMMMEPOB paccesHUe cBeTa HasbiBaeTcsa PaneeBckuM. MockomnbKy MHTEHCUBHOCTL paccesHHOro pacTBOpOM
cBeTa NpsiMo NponopLMoHanbHa MHTEHCUBHOCTU NEPBUYHOIO Nyyka /g, 06beMy paccesHus V n obpaTHoMy KazapaTy pac-
CTOSHNA MeXay 06pa3LioM 1 [eTEKTOPOM r2, yioBHO BBECTU NoKasaTenb MOHKEHHO! MHTEHCUBHOCTH, HasbIBagMbIit Ko-
appuumeHToM Panes Ry

Ry= 2, ®.1)

rae /6_ perncTpupyeMasn UHTEHCUMBHOCTb PacCesHHOro cBeTa NpuW yrne peructpauun 6. MNMockonbky npu pacyeTe Re
CIMOXHO y4eCTb reomeTpu4eckune ocobeHHocTn PC, ana pacyeToB YacTo UCNONMb3YHOT 3Ha4eHne Re Ans YUCTO-
ro Tonyona.

lMpeBbilleHne KoadppuumerTa Panes ARy Ans pasbaBneHHoro pacTeopa nofmepa YacTo paccumTLIBakoT No ypas-
HeHuto [ebas

K, 1
=+ 2AC+.., (82)
ARy M, P(6)

rae 6 — yron paccesHus,
K — onTtuyeckas NocTosiHHasg, paccyuTuiBaemas no gopmyne (B.3) (cm. 10.3.4).

472n2(dn/dc)?
K= w=n4(dn c)’ (B.3)

At Ny

rae P(0) — KoahpUUNEHT pacceaHns YacTul, XapaKTepu3ayoLuii 3aBUCUMMOCTb MUHTEHCUBHOCTU pacCceAaHHOro cBeTa oT
yrna peructpauuu. MNpu Maneix yrnax peructpauum sHavyeHue P(0) paccuntbiBatoT no popmyne (B.4).

1 16x2n2
——=1+———+R?sin? (i) + o (B.4)
P(6) 312 2

CnegyeT 0TMETUTb, 4TO yYpaBHeHUe (B.2) npeanonaraer BepTMKanbHO NOMsipU3oBaHHYO Npupogy najatowero cee-
Ta U HENONAPU3OBAHHYIO NPUPOAY OTPAKEHHOTO.

OkcTpanonauus sHaveHnit K /ARy, Nofny4eHHbLIX NpW pasHbIX yimiax perncTpauum U KOHUEeHTpauusix, K 3Ha4eHUsam
6 = 0 u ¢ = 0 npUBOAMUT K Mw‘1. Ana 6onbwuHctBa [JPC SKCTpanonsuuio K 3Ha4eHusiM ¢ = 0 He NPUMEHSIOT, NOCKOMbKY
npeanosnaraoT, YTO Ha BbIXOAE U3 XpomaTorpaduyeckoil KOMOHKU (Mnu ux cepun) nofiBuxHasA gasa npeacrasnaet coboi
1 Tak AOCTaTOMHO pasbaBreHHbIiA pacTBop NnonuMepa. B 3aBUCMMOCTYM OT NpUPOALI NONIUMepa YacTo UCTIONb3YIOT U Apyrue
BUAbI 3aBUCUMOCTEN, Hanpumep rpacuk Beppu.

CTOUT OTMETUTb, YTO IKCTPaANONALMIO K 3HaYeHUsAM 6 = 0 cneayeT NpoBOAMUTL B 06nacTyi MarsbIx yrios peructpauun,
HasbiBaemoii obnactbto NyHbe, T. €.

sin (%) < %;?g. (B5)
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B.2 KoadpcbuumeHTtbl Panes pacreoputenen

Ans npoBeaeHus kanubpoku PC ncnonb3ytoT koadpduLmMeHT Panes Ans 4ucToro pacTBOpUTENS, HanpUMep Tony-
ona. B Tabnuue B.1 npuBefeHbl AaHHbIe, B3STHIE U3 TEXHUYECKOW NUTEPaTyphl, NO 3HaUYeHNUsIM KoadpduLmeHTa Panes ans
HEKOTOpbIX Haubonee 4YacTo UcrnonbayloLmxes pactBopuTenei. MpuBeaeHHbIe 3Ha4YeHUs MonyyYeHbl NP BO3AEHCTBUM
BepTUKASIbHO MOMSPU30BaHHOro NajatoLlero cBeTa npu AnuHe BonHbl 632,8 HM U paccuuTaHbl AN HEMNONSAPUIOBAHHOMO
paccesiHHOro cBeTa.

Tabnuya B.1— 3HaueHns koadduumeHTa Panea ansa Haubornee BaxHbIX pacTBopuTeneii (g = 632,8 HM)

PacTtBopuTens KoacbduumeHT Panes, e’ Temnepatypa, °C
12,63-10°8 23
BeHson
11,84-10% 22
14,06-10 23
Tonyon
13,59:10-8 22
2,85-10 23
MeTtaHon
2,71-10°8 22
0,90-10°6 23
Bopa
0,92:10% 22

CTOWT OTMETUTb, YTO 3HAYeHUA NpW pas3fin4dHbIX TeMnNepaTypax HEMHOIo OTRUYalTCA APYr OT gpyra. 3Tn oTnnuna
NpPAMO BIUAKOT Ha paccHUTbiBaeMble CpeHNe MoNneKynapHble Macchl.

B.3 IHKpeMeHT nokasaTens npenomMrneHus

MockonbKy MHTEHCUBHOCTL paccesHUA cBeTa npornopluoHansHa keagpaty dn/de, To AnA Nony4eHUa TOUHbIX pe-
3ynbraToB Heobxo4MMo TouHoe onpefeneHune dn/de. 3HauveHne nokasatens dn/dc, ucnonbayeMoe Npu UcnbITaHUKU 06pas-
La metogom OX-APC, paccyuTbiBatoT N0 OAHOMY U3 HUXKeYKasaHHbIX cnocobos:

- N3MepeHneM 3HadeHusa dn/de ¢ MoMoliblo pedpakTOMETPMYECKOTO AETEKTOPA;

- N3MepeHneM W pacdeToM 3HaveHuss dn/dc no M3BecTHLIM 3HAaYEHUAM BBEAEHHOrO KonuyecTsa obpasua U kanu-
6poBOYHOW NOCTOAHHONR pethpakTOMETPUYECKOro AETEKTOPa, NPUCOEANHEHHOTO K cUCTEMe Ans 3X;

- N3MepeHneM W pacdeToM 3HadYeHus dn/dc No U3BeCTHLIM 3HaYEeHUsM BBEAEHHOrO kKonudecTsa obpasuya u dn/dc
maTepuana cpaBHeHus,

- W3 AaHHbIX, NMOMYyYEHHbLIX N3 TEXHUYECKON NuTeparyphl.

NHKpeMeHT nokasatensa npenomnexus dn/dc onpefensioT Kak nepsyto NPOU3BOAHYIO NokasaTens npenomreHus
pacTBopa rnon1MMepa o ero MaccoBoi KOHUEeHTpaLuu ¢. B nuTepatype Ans 3Toro TepMmUHa MOXHO Takke BCTPETUTL Tep-
MUH «MHKPEMEHT YAenbHOro nokasaTtena npenomneHus». MNpu U3MepeHUax No pacceaHwto cBeTa 0b6bIYHO UCNONB3YIOT
npegensHoe sHadeHne dn/de K HyneBoW KOHLUEHTpaLum pacTBopa.

[ns skcnepumMeHTanbHoro pacyeta dn/dc ncnonb3ytot Be chopMynbl. B nepBoii U3 HUX 3HaueHue dn/dc paccunTbl-
BaOT KaK NpefAenbHoe 3Ha4eHne Npu HyNeBoi KOHLEHTpaLuK no dopmyne

9 _ im A7, (B.6)

dc ¢-0 ¢

rie An — pasHuua B NokasaTensx NpenoMieHns Mexay pacTBOPOM W pacTBOpUTENEM;
€ — MaccoBas KOHUEeHTpauus pacTeopa rnofimmepa.

CornacHo apyroi chopMmyne, sHadeHne dn/dc onpeaensioT No HaknoHy rpaduka 3aBUCUMOCTM NokasaTers An oT C.
3HaveHuna nokasatens dn/dc HEKOTOPLIX BaXKHLIX NONIMMEPOB NpUBefeHbl B Tabnuue B.2.
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Tabnuya B.2 — 3Ha4yeHuns nokasarens dn/dc AN HEKOTOPLIX NONUMEPOB (Ag = 632,8 HM)
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Monumep Pacteoputens’) Temnepatypa, °C dn/dc, cm3r
Monuatunex 1-XnopHadpTanuH 135 -0,183
MonustuneH (MABN) onxe 145 -0,0562
Monuatunex (N3BIM) TXB 135 -0,104
Monunponunex 1-XnopHadTanuH 135 -0,177
Monunponunex TXb 135 -0,105
MonubyTaaunen o 26 0,1295
MonuusonpeH T 20 0,124
Monuctupon OM®DA 20 0,165
Monuctupon TT® 25 0,186
Monuctupon Xnopodopm — 0,155
[MonusrnHUNxnopug T 23 0,101
MonuBuHUNayeTat T 25 0,0517
Monu(mMeTunMeTakpunar) TTo 25 0,086
Monu(meTunmMeTakpunar) rounn 25 0,19
HeiinoH 6 roun 25 0,2375
HelinoH 66 ronn 25 0,241
Monukap6oHat 6ucheHona A T 23 0,177
MonubytuneHTepedTanar rounn 25 0,236
MonusTuneHTtepedTanart rounn 25 0,243
MonuypeTaH o 25 0,0863
3rokcuaHas cmona Tro 23 0,187
Monu(eTuneHokena) MetaHon 25 0,142
Monunakpunosas k1ucnota TTo 23 0,0994

2) B gpyrom UCTOMHWUKe NpUBeeHO 3HadeHne —0,078.

NTro— TeTparngpodypaH; FOUM — 1,1,1,3,3,3-rekcacdTopusonponanon; MDA — N, N-gumetundopmamug;
OOXB — 1,2-guxnop6eHson; TXb — 1,2, 4-TpuxnopbeHson.

B.4 3aBucumocTb Mexay pagvmycom BpalleHUsi MoONeKyrnbl U cpeAHel MONeKynApHOW MaccoMm

[ns HopmupoBaHWsa YyBCcTBUTENbHOCTM JPC YacTo MCnonb3yloT paguyc Monekynbl BpalleHus nosiuctupona. 3Ha-
YeHne Ry, HM, Ans nonucTupona B TeTparnapodypaHe J0MyckaeTes paccuuTLIBaTL NO Creaytolen SkenepuMeHTanbHo

nosly4eHHomn dopmyrne

Ry =245 1072 MOS46,

(B.7)

rae M — cpedHss MonekynspHas macca, coomeemcmeyroulas MakCuMyMmy XxpomMamozspaghuyecKkozo nuka nonumepa.
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B.5 Moka3aTenb nNperioMneHusi pacTBopuTenei
MpuMepbl 3HaYeHUi NokasaTensa NPenoMIeHUA HEKOTOPLIX BaxXHbIX pacTBopuTeneli npusegeHsl B Tabnuue B.3.

Tabnuya B.3 — 3HayeHUss nokasaTens NpenoMneHns HEKOTOPbIX pacTBopuTenei

PactBopuTensb MokasaTenb NpenomMreHns [nunHa BOMHbI, HM TemnepaTypa, °C
Xrnopodopm 1,4407 633 25
1-XnopHadTanuH 1,5323 633 140
1,2-Auxnop6eHaon 1,551 589 25
N,N-Oumetundopmamug (OM®PA) 1,4305 633 25
AumeTtuncynbdokens (AMCO) 1,4773 633 25
161“,1(|,_3(‘J,>3l;],|§lireKca(pTopmaonpona— 12752 589 o5
MeTaHon 1,3724 633 25
1-MeTtun-2-nupponuaoH 1,4675 589 25
TeTparugpodypaH (TI®) 1,405 633 25
Tonyon 1,4898 633 25
1,2,4-Tpuxnop©&eHson (TXBE) 1,502 633 135
Boaa 1,3323 633 25

B.6 3dpchekT BNUAHUA BTOpOro BUpnanbHoro koadxpuumeHTa Ha MOMNEKynspHyIlo Maccy

Mpu pacyeTe mMonekynspHoii Maccel obpa3sua nonuMepa merogom IX-APC HeobxoAMMO OLIEHUTb BIUSIHUE BTO-
poro uneHa B ypaBHeHUu (B.2), BkntovatoLleM KoappuumeHT A,. BMecTe ¢ TeM, BO MHOMUX Criydasx U3-3a o4eHb HU3KOW
KOHLiEHTpaLuW nonuMepa B NoABWXHOI dase BAUAHUEM BTOPOro YneHa Agonyckaetca npeHebpedb, T.K. ero oxugaemoe
3HaYeHue HaMHOro MeHblle 3HadeHNs nepsoro cnaraemoro 1/M,,.

PacyeT 3HaueHWs aToro nokasatens NpMBeAeH HUXe Ha NpuMepe NoNUcTUpona B TeTparnapodypaxe. [ina pacyeta
1CNonb30Bany CreayioLLne fjaHHbIe: MOMeKyNAPHYIo Macey nonucTupona 1- 105 r/Monk; BTopoit BUpHanbHbIit koschhuumeHT
A, = 5,78:10"4 em3 1" Morb; koHUeHTpaLmio o6pastia 2 riamS; o6bem BBeAeHHOrO pacTaopa 0,2 cM3; 06beM NoABUKHOM
chasbl, copepxalleit nonumep, — 5 cms,

PaccunTaHHoe 3Ha4eHne BTOPOro criaraeéMoro CoOCTaBnseT:

2A,c=2- (5781074 0,002 - (%) =952 108 (B.8)

W HaMHOTO MeHbLUe 3HadYeHns nepeoro cnaraemoro 1/M,, = 1105,
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MpunoxeHune C
(cnpaBo4Hoe)

MocTpoeHne KannbpPOBOYHON KPUBOI B 061aCTV HU3KUX MONEKYNSAPHbIX Macc

Kak nokazaHo Ha pucyHke C.1, yacTo HabMAAETCS, YTO 3aBUCUMOCTb AECATUYHOro florapudmMa paccUMTaHHbIX
3HAYEHWIA MOMEKY ISIPHOW Macchl OT BPEMEHW BbIXOAA U Ka/IMOGPOBOYHAS KpWBasi, IKCTPanonMpyemMble 13 0671acTu BbICOKUX
MOJIEKY/ISIPHBIX MAcc, OTK/IOHSOTCS OTTOYHOW KaNMGPOBOYHOW KPWBOI B HU3KOMONEKYNsApHoi obnactu. Ha pucyHke C.1
MOXHO YBUAETb, UTO peaslbHoe 3HAUYeHWe CPEeAHEUMCIOBOIN MOEKYNAPHON Macchl Mn MeHbLUE 3HAYEeHU, pacCUMTaHHbIX
Ha OCHOBaHWM 06enxX 3aBUCKUMOCTEN. Mo3TOMY ANS NOMYyYeHUs KOPPEKTHBIX 3HAUYEHWI T Mn HeO6X0AMMO NOCTPOUTL 3aBUCK-
MOCTb AEeCATWYHOTO SIorapudma 3HaueHWi MoNeKyISPHOKM Macchl OT BpEMEHU BbIXOAA C MCMO/b30BaHUEM HU3KOMOJIEKY-
NSIPHBIX CTAHAAPTHBLIX 06PA3LOB WM COeAVHEHUIA. 1S NOCTPOeHUst 60/1ee TOUHbIX KaSIMBPOBOYHbIX KPMBbLIX NpeasiokeHa
uaes o BKIoYeHun J1-Toukn. CnefyeT Takke OTMETUTb, YTO KasIM6poBOYHAA KpuBas, aKkcTpanonvpyemasl K 06/1acTv BbICO-
KUX MOMEKYASPHbIX MacC, HEMHOTO OTK/IOHSIETCS1 OTTOYHON 3aBUCUMMOCTM.

X — Bpemsa ygepxuaHusa (MuH); Y1 — IgM; Y2 — koHueHTpauus ¢ m104 (r/cm3)

PucyHok C.1 — KoHueHTpauvoHHasa xpomaTorpaMmma (CnaowHas Kpvsas)
1 3aBUCUMOCTb AeCATUYHOIo florapugma paccumTaHHbIX 3HAYEHU MOEKYNAPHOW Macchl
OT BPEMEHU BbIX04a (4epHble ToukM) ans obpasua MNC-1, ncnonb3yemMoro B MexnabopatopHOM UCMbITaHWUK

MpsmonvHeHas KanMbpoBoOYHas KpuBasl, OnvcbiBaeMas ypaBHEHWEM MepBOro nopsiaka n obpabotaHHas MeToaoM
HauMeHbLUNX KBaApaToB, MOCTPOEHA MO U3MEPEHHBIM 3HAYEHUAM MOJMIEKY/IAPHOI Macchl Ans obpasua nonMamncnepcHoro
nonuvepa (YepHble TOYKM) N U306paKeHa Ha HaCTOSILLEM PUCYHKE B BWUAE TOHKOM CMMOLWHON NMHMKM. KannbpoBouHas
KpvBasi, onucbiBaemasi ypaBHeHVeM TpeTbero nopsigka u o6paboTaHHas METOLOM HauMeEHbLUMX KBaApaToB, MonyyveHa
4na 06pa3LoB MOHOAMUCMEPCHOrO MonucTupona (MycTble KPYXKN) U M30bpaxeHa Ha HaCTOSLLEM PUCYHKE B BuUAE TOHKOM
MYHKTUPHOW NHUW. MonoxeHue J1-TOUKM NokKasaHo A5 NOATBEPXAEHNA KOPPEKTHOCTM NOAMHOMUasIbHON 06paboTkM no-
NlyYEHHbIX AaHHbIX (MyCTOW TPEYroslbHUK B HMKHEM MPAaBOM Yry).

Mpun BbINOMHEHUN MEX1abopaTOPHOro UCMbITAHUS, ONUCAHHOTO B NPUIOXEHUN A, CpeaHEeUNC/IOBY0 MONEKYNSPHYIO
maccy obpasua MNC-1 AonoNHWUTENLHO onpeaensnM MeTogoM MeMOpaHHo ocMomeTpuu. B Tabnuuye C.1 npuBefeHbl 3Ha-
YeHus, NonyveHHble 060MMU METo4aMMU.
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Ta6nuya C.1 — 3HayeHNss cpefHEYUCNOBOI MoneKynapHoit Maccel M, obpasua MNC-1, paccunTaHHOI! pasnn4HbIMK
cnocobamm

Moneky- Mo AaHHbIM MexnabopaTopHoro o - Mo kanubpoBoYHoI Mo meToay
Mo oBbluHOW NUHENHOM . .
nApHas UcnbITaHWA (NpuBeAeHo cpeaHee KANMGDOBOYHON KoMBOH ) KpUBOW TPETLEro MeMBpaHHoON
macca 3HaueHe 20 N3MepeHHuit) P P nopsaka?) OCMOMETPUM
M, 179000 155200 141800 143000

1) Mo aaHHBIM, NONYYeHHBIM OT O HOW 13 NaBopaTopUiA-yHacTHUKOB.

2) MocTpoeHa Mo 3aBUCUMOCTU MONEKyNSIPHON Macchl OT BPEMEHM BLIXOAa Y BEepLUMHbI Nuka Ans obpasLos
MOHOZMCMEPCHOro NoMCTUPOna.
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Mpunoxexue A
(cnpaBouHoe)

CBeaeHUA 0 COOTBETCTBUM CChINTOYHbIX HAUMOHANMBbHbLIX U MEXrocyAapCTBEHHbLIX CTAaHAAPTOB
MeXAyHapoAHbIM CTaHOAapTaMm, UCNONMb30OBAaHHLIM B Ka4eCTBe CCbINTOYHbIX B NIPUMEHEHHOM
MeXAyHapoaoHOM cTaHaapTe

Ta6nuuya JA1
0O603Ha4eHNe CCbITOYHOTO HaLMOHAmNbHOro, CreneHb O6o3HaveHne U HauMeHoBaHWe CCbINTOYHOro
MEXrocyaapcTBEHHOTO cTaHAapTa COOTBETCTBUA MeXayHapozHoro cTaHaapTa
MOCT 32794—2014 NEQ 1ISO 472:1999 «[MnacTtmacckl. Cnosapb»
MOCT P 57268.1—2016 MOD ISO 16014-1:2012 «MnacTtmaccel. OnpeaerneHue cpefHei
(MCO 16014-1:2012) MOMEKYNSApHON Macchl U MOJIEKYIAPHO-MaccoBOro pac-
npegeneHMa NONMMEPOB METOAOM SKCKIMO3NOHHOW Xpo-
Mmartorpadgumn. HYacTe 1. OCHOBHbLIE MPUHLMIBI»
FOCT P 57268.2—2016 MOD ISO 16014-2:2012 «NnacTtmaccel. OnpeperneHue cpefHei
(MCO 16014-2:2012) MOMEKYNAPHON Macchl U MOJIEKYISIPHO-MaccoBOro pac-
npegeneHa NosIMMEpoB METOAOM SKCKIIO3NOHHOW Xpo-
maTorpadpuu. Yactb 2. Kanubposka cucteMbl»
FOCT P 57268.3—2016 MOD ISO 16014-3:2012 «MnacTtmaccel. OnpeperneHue cpefHei
(MCO 16014-3:2012) MOMEKYNAPHOA Macchl U MOFEKYNAPHO-MaccoBOro pac-
NpeAeneHns NoMMepoB METOAOM 3KCKIHO3WOHHOW Xpo-
maTorpadcpuu. YacTte 3. HuskoteMnepatypHblii METOA»
MOCT P 57268.4—2016 MOD ISO 16014-4:2012 «Mnactmaccel. OnpegeneHue cpegHei
(MCO 16014-4:2012) MONEeKyNspHOA Macchkl M MOJSIEKYNSPHO-MACCOBOrO pac-
npegeneHnss NoiMMepoB METOAOM 3KCKITHO3UOHHON Xpo-
marorpaduun. Yacte 4. BoicokoTemnepaTypHbIiA METOA»
MpumevaHue — B HactoAWen Tabnule Mcnonb3oBaHbl CNeAyloWUe YCroBHble 0603HaYeHUs1 CTeneHu
COOTBETCTBUA CTaHOapToB:
- MOD — moaunduuupoBaHHele cTaHAapThI;
- NEQ — HeskBMBaneHTHble cTaHAapThl.
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MpunoxeHue b
(cnpaBouHoe)

ConocTaBreHne CTPYKTYPbl HACTOSALWEro CTaHAAPTa CO CTPYKTYPON MPUMEHEHHOTO
B HEM MeXAyHapoAHOro cTaHaapTa

Tabnuuya Ab.1

CTpyKkTYypa HacTosLero ctaHaapTa CTpykTypa Insn%mfé/g?ios,c}ggzozma HAapTa

A A

B B

MpunoxeHua C MpunoxeHuna C
JA —

a3 —

MpumevaHusn

1 ConocTtaBneHue CTPYKTYp CTaHA4apTOB MPUBEAEHO, HauWHas ¢ NPUNOXeHWW, T. K. npeAblayliue pasgens
CTaHAapTOB U UX UHbIE CTPYKTYPHbIE SMEMEHTHI (3a UCKITIOYEHNEM NPEAUCITOBUA) UASHTUYHBI.

2 BHeceHbl gononHuTenbHble npunoxerus JA u [1E B cooTBeTCTBUM € TpeboBaHMsaMK, ycTaHoBNEHHBIMW B TOCT
P1.7.
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(1]

(2]

MOCT P MCO 5725-1—2002

MOCT P UCO 5725-2—2002

FOCT P 57268.5—2016
Bubnuorpadus

ToYHOCTb (MPaBUIBHOCTb U NPELM3UOHHOCTL) METOA 0B U Pe3ynLTaToB U3MEPEHUIA.
YacTb 1. OCHOBHEIE MONOXEHUSA W ONpefeneHns

TOYHOCTb (NPaBUMBHOCTL U MPELM3MOHHOCTL) METOL 0B U pe3yrETaToOB U3MEPEHUI.
YacTb 2. OCHOBHOW METOA ONpefeneHnst MOBTOPSAEMOCTH U BOCMPOU3BOAUMOCTH
CTaH4apTHOro MeToAa N3MepeHui
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