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PE®EPEHTHBII METOJ] ONNPEJAEJEHUSI KOJUWYECTBEHHOIO
COIEPXAHHNA JETYYUX KOMIIOHEHTOB
B AJIKOT'OJIBHOM NPOAYKIIUU

AnnoTauus. PaspaboTan MeToa mpaAMOTo ONpeEeNeHHs KOMMYECTBEHHOrO CONEPKAHHA Jie-
TY4HX KOMIOHEHTOB B aJKOrOJBHOH ¥ 3TaHOJICOAEpkallell mpoLyKuud. MeToa Nno CpaBHEHHo
C ACHCTBYIOUHMM TEXHHYECKHMH HOPMATHBHBIMH NPABOBBIMH aKTaMH He TpeGyeT npuMeHeHHs
HWMIOPTHBEIX IPagyHpPOBOYHBIX PACTBOPOB M CTaHAAPTHHIX 0Gpa3suos. HoBH3HA MeTOmA M ero mo-
JoKHTENBHBI 3@ bexT noaTBepxkeHb pemennem Eppasuiickoil naTenTHOM OpraHn3auuy o Bbila-
ue espasuiickoro narenta Ne 036994 «Croco6 ompefesienus ra3o0XpoMaTorpapiueckuM MeTo0M
KOHLEHTPaLlWH JETY4uX NpUMecedi B 3TaHO/NCOAepKaLell KuakocThy. [IpeacTapiensl pesyasTaThl
IKCNIEPUMEHTANBHEIX MCCIEN0BANMIT METO/A ONIPEACTICHNS KONHYECTBEHHOTO COAEPKAHHS TETYUHX
KOMIOHEHTOB B IIHPOKOM CIIEKTDE AIKOTOJNBHRIX M 3TaHONCOAEPKALHX MpoaykToB. IIposeieno
CPaBHEHHE PE3yNbTATOB, NONYYEHHBIX IO NPEUIAraeMOMY METOLY, C Pe3y IbTaTaMu, NONyYeHHbIMH
110 TPanULMOHHOMY METOAY BHYTPEHHErO CTAHJAPTa C MCIOJNb30BAHNEM 2-TIeHTaHo/1a. Brinoixena
anpobauus pa3paboOTaHHOTO METOA HA TAKHX CHUPTOCONEPIKAIIMX IPOAYKTAX, KaK CNMPT 3THII0-
BBl peKTH()MKOBAHHEIH, BOAKA, /KHH, BUCKH, Gpenau, Gypbon, rpanna, pakus, Tekuia, KambBaIoc.
POM, CKOTH, CaKe, BHHO M IHKeP. JlaHHbIe sKcnepumMenTa 00paboTaHb! B COOTBETCTBUM © TpeOoBaHH-
Amu cepun crangapros UCO 5725 u pyxososcreom Espoxim. Beicokas addexTnBHOCTS 1 HpoKas
MexayHapoaHas anpobalys MEeTo/a ¢ HCTIOJI30BAHUEM 3TaHONIA B KAYECTBE BHYTPEHHETO cTaHjap-
Ta MOTYT C/IyXKHTh OCHOBAHHMEM JUIA HHHLHHPOBAHHUA B YCTAHOBJIEHHOM MNOpPsAKE Mexk1aboparop-
HBEIX HCIBITaHu# Ha 6a3e MPO(HMIBHBIX MEXIYHAPOAHBIX OpPraHH3aIHi, Hanpumep Komuccnu Ko-
nexc Annmenrtapuyc (Codex Alimentarius Commission) n Mesxaysapoanoit MEKIPAaBUTELCTBEH-
HOM OpraHM3alMK No BUHOrpaaapeTBy M BHHogeuio (OIV) ¢ uenbio ero MOCTEYIOIEro NpH3HaH|s
B KauecTse pe)epeHTHOro MeToAa IS KOHTPOJA KavecTsa H Ge30NacHOCTH alKoToNLHON NponyK-
LMH Ha MeK/YHapPOJHOM YPOBHE.

Kniouessie eoBa: ankoronbHas MpoLyKUHS, 1Ty He KOMIOHEHTbI, 3TAHOM, BHYTPEHHMIi CTaH-
NIapT, IETY4He KOMIIOHEHTHI.
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REFERENCE METHOD FOR THE QUANTITATIVE DETERMINATION
OF VOLATILE COMPOUNDS IN ALCOHOLIC PRODUCTS

Abstract. The method for direct determination of the content of volatile components in alcoholic
and ethanol-containing products has been developed. Unlike the current technical regulatory legal
acts, the developed method does not require the use of imported calibration solutions and reference
materials. The novelty of the method is confirmed by the decision of the Eurasian Patent Organization
to issue a Eurasian patent Ne 036994 «Method for determining the concentration of volatile impurities
in an ethanol-containing liquid by gas chromatographic method». The results of experimental
studies of the developed method for determining the content of volatile compounds in a wide range
of alcohol and ethanol-containing products are presented. The comparison of the results obtained
for both developed and traditional (2-pentanol was used as internal standard) methods are carried
out. The developed method was approbated for rectified ethyl alcohol, vodka, gin, whiskey, brandy,
bourbon, grappa, rakia, tequila, calvados, rum, scotch, sake, wine and liquor. The experimental
data were processed in accordance with the requirements of the ISO 5725 series of standards and
the Eurachem manual. The high efficiency and wide international approbation of the method using
ethanol as an internal standard can serve as the basis for the initiation of interlaboratory study on
the basis of professional organizations, for example, the Codex Alimentarius Commission and the
International Organization of Vine and Wine (OIV) with the aim of its subsequent recognition
as a reference method for quality control and alcoholic products at the international level.

Keywords: alcoholic beverages, volatile components, ethanol, internal standard, volatile com-
ponents.

Beenenne. B crpanax TamoxeHHOTO coro3a EBpasuiickoro 5K0HOMHYECKOTO
coro3a (TC EASC) B Hacrosiee Bpems neficTBYeT HECKOIBKO CTaH/apToB, Npej-
Ha3HAYCHHBIX JUIS ONPE/IeICHNA MaCCOBBIX KOHIUEHTPAIMI IETYIHX KOMIIOHEHTOB
B NUIIEBOH (a7KOrONBHOM) M CIMPTOCOAEpIKALIEH TIPONLYKLHH C HCTIONb30BAHHEM
rasoxpomarorpaguyeckoro (I'’X) merona ananuza [2-5]. HauGosee pacrpocTtpa-
HEHHBIMH aHATU3HPYEMBIMH BELIECTBAMH, CONIEPIKAIIMMMUCS B AJIKOTONBHOMN U CIIUp-
TOCOAEPIHKAIIEH NPOIY KUK, ABJISAIOTCA CIISAYIOLIUE AEBAT JIETYYHX KOMIIOHEHTOB:
aueTalbAerui, METHIAUETAT, ITHIALETAT, METAHON, M30NPONaHOJ, l-mponaHon,
n300ytanon, 1-GyTanon u u3o0amMuIo.

B nogasnsromemM GoabIInECTRE CTpaH nanbHero 3apyoexsps, B Tom uucae CIIIA,
Espocorose, Kurae, Unpun, Typuun, WUnnonesun, Bpasunuu, Mekcuke, nist obe-
CTICYCHHA KOHTPOIIS Ka4eCTBA M OE30MacHOCTH aNKOTONBHONH MPOAYKIMM yKa3aH

524



I'napa 4. Ynpasnenne ka4ecTBOM 1 0€30MaCHOCTHIO MPOAYKTOB TATAHMS

OJIMH METOZ OIpENeIeHHs KOJTHYECTBEHHOTO COIEPKaHHA TeTYYHX KOMIIOHEHTOB
B QJIKOrOJIbHOW MPOAYKIKH (6], MPHHATHIN B KauecTBe MEXAYHAPOIHOIO Ha OCHO-
BE [POBEACHHBIX MOJ 3ruaoii EBpoxoMHCCHE Mex1abopaTOpHBIX ¢ MEXIYHApO/-
HBIM yuyacTHeM HMcnblTanuii [7]. MeTon peanusyeTcs Ha ra3oBbIX Xpomarorpadax
C IUIAMEHHO-HOHH3aIMOHHEIM JIETEKTOPOM, OCHALLEHHBIX KalHUIAPHOH KOJIOHKOM
¢ nonsapHoii ¢asoil. KonnuecTBeHHBIN pacyeT BHIIIONHAECTCA C IPUMEHEHHEM METO-
lla BHYTPEHHEro cTaHjapTa. B KkauecTBe BHYTpEHHEr0 CTaHIapTa MCIOIb3YIOT Be-
IIECTBA, 3aBE/JIOMO OTCYTCTBYIOLIHE B aJIKOr0JbHOH NPOAYKIMH, TONyYaeMoii npu
(bepMeHTaTHBHOM OPOKEHUH.

AHanu3 aakoroJbHOM NPOAYKUMHU ABIASETCH KOHCEPBATHBHOM 001acThI0, 1O-
CKOJIbKY €T'0 Pe3yJILTaThl TECHO CONPSKEHBI HE TOJIBKO ¢ YKOHOMUYECKHMH PHCKa-
MH 15 NIPOU3BOAUTEINS, HO M HAPAMYIO CO 37I0POBBEM HaceleHHs, moTpebisio-
Eero AaHHBIH npoaykT nutadus. Ilo Toli npuynHe METOX, MPUMEHSEMBIH A5
aHaJM3a aJKOTOIBHON NPOAYKUMH, J0JXeH obecneyuBaTh BLICOKYIO JOCTOBEp-
HOCTB TOJIy4aeMbIX Pe3yJIbTaToB, 001a1aTh BRICOKOH TOYHOCTBIO, BOCIIPOU3BOAM-
MOCTBI0, OBITh 3KCTIPECCHBIM BBH/Y BBICOKOH 3arpy KeHHOCTH NPEANPHATHH-IIPO-
M3BOJUTENCH W NpPOCTHIM B NpuMeHeHHH. B pabGorax [8-11] 6min mpemnoxen
HWHHOBAIIMOHHBINA METO/, YAOBJIETBOPAIOLIHI E€PEeYHCICHHBIM Bbille TpeGoBaHMU-
AM ¥ OCHOBAHHBIH Ha NPHUMEHEHMM 3TAHOJIA, CONEPIKAILETOCH B aJKOIOJbHBIX
HalMTKaX, B Ka4eCTBE BHYTPEHHETO CTaHAapTa NpH ra3oxpomarorpadudeckom
aHanu3ze.

[IpennoxeHHbI METO 1O CPABHEHHIO C TPAZAHIIHOHHBIM METOIOM BHYTpEHHE-
ro cTaHjapra 001aaeT CIeAyOMMUME PHHIAITHAIBHBIMY IPEHMY IIECTBAMH.

1. OTcyTcTBHE PYy4HOH MpPOLEAYPhl KOMHYECTBEHHOTO BBEIEHHS B HMCIBITYE-
MBI 0Opaserl BEIIECTBA BHYTPEHHEr0 CTaHIapTa 00ECIeYHBAET BEICOKYIO JI0CTO-
BEPHOCTH ONPEAENSEMbIX BETHYHH KOHLIEHTPALHH JIETYYHX KOMIIOHEHTOB, YMEHB-
LIAET TPY/A03aTPaThl H YIIPOILAET POLEAYPY BHITIOTHEHUS aHAJIN3a B LIEJOM.

2. Ilpumenenne mMeTona «OTaHOJ B KaueCTBE BHYTPEHHEIO CTAHJapTa» BIEp-
Bble OTKPHIBAET BO3MOXKHOCTH HM3TOTaBIMBATH KOHTPOJIbHbe 00pa3iubl JEeTydyux
KOMIIOHEHTOB B aJIKOIONBHOH NMPOAYKUHH 00beMOM MeHee 2 MIIL.

3. Bricokas BOCIPOM3BOIAMMOCTH KO3(D(HIMEHTOB OTKIMKA MIaMEHHO-HOHH-
32L[HOHHOTO JETEKTOPa COBPEMEHHBIX ra30BBIX XPOMATOrpaOB Ha MCCIENYEMBIH
NeTYYHH KOMIIOHEHT OTHOCHTEIBHO 3TaHOJIA NO3BOIAET CYIUECTBEHHO yBEIHYHTh
BPEMEHHOH MHTEpBAJ MEx/y NpoleaypaMu KanuOpoBKy npubopa, BILIOTE 0 Of-
HOTO Tofa.

IKCHEepHMEHTA/IbHbIE HCC/Ie0BAHHA. DKCIEPUMEHTALHEIE HCCIEIOBAHUS
TIPOBOAMJIKCE B /iBa 5Tana. Ha nmepBom sTane OBLIH YCTAaHOBJIEHBI METPONIOTHYE-
CKHE XapaKTePUCTHKH Pa3pab0TaHHOTO METO/a, 8 Ha BTOPOM — BBITIONHEHB] JKCITE-
PHMEHTaJIBHBIE MCCIIEN0BAHMA CIIMPTOCOAEPXKAILEH MPOAYKIHK MO pa3paboTaH-
HOMY H OOLIENPH3HAHHOMY TPaJMLIMOHHOMY METOAY BHYTPEHHErO CTaHAapTa
C MCIIOb30BaHMEM 2-TIEHTAHONA M IPOBE/IeHa CPaBHUTEIbHAs OLEHKA MOy YEHHBIX
PE3yNbTaTOB.
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Ha}'xa. NHUTaHHUE H 310POBLE

J1715 BEITIOTHEHMS MCCIIENOBaHMH TOKa3aTenei TOUHOCTH, TPaBUIBHOCTH U HEO-
IpeIeIeHHOCTH MeToAa OBl MPOBeAeH BHYTPHIabopaTopHbIH dKCNepUMEHT. B Ka-
yecTBe 00pa3LoB I HCCIENOBaHUS HCIIONB30BAIMCE 7 IPUIOTOBJIEHHBIX IPalyH-
POBOYHBIX PAcTBOPOB C KOHIEHTPALMAMH JETyYMX KOMIOHEHTOB B JHana3oHe
2-5000 mr/n Gessoguoro cnupta (Absolute Alcohol — AA). TIpu nposeneHUH BHY-
TprIabopaTOPHEIX UCCAEIOBaHMIT 11 KaX/I0T0 ypOoBHA (g = 6) B YCIOBHAX IIpOMeE-
KYTOYHOH NPEHH3HOHHOCTH C M3MEHAIOMHMMHCA (aKTOpaMu «BPEMs-OIEpPaTOp»
B TEYEHHE OJHOTO Mecsla TpeMs oneparopaMH ObLIO NMpoaHaIW3HPOBaHO p = 15
cepHii rpaJyHpOBOYHBIX PAaCTBOPOB, KaXaas W3 KOTOPBIX BKJIIOYana B cebs n = 2
TIOBTOPHBIX W3MEPEHHI, BEIMOTHEHHBIX B YCIOBHAX nopropsemocTd. O6miee Ko-
JTMYECTBO M3MEpeHHH B YCIOBHAX IPOMENKYTOYHON NPENHM3HOHHOCTH IIs BCEX
0TOOpaHHBIX MACCOBBIX KOHIUEHTpAIMii TPafyHPOBOYHBIX PacTBOPOB COCTABUIIO
np =2 x 15 = 30 pe3ynbTaTOB U3MEPEHHUI.

Jns npoBeseHus CPaBHHUTENIbHOH OLEHKH pa3pabOTaHHOIO W TPaJHIHOHHOTO
METO[IOB BHYTPEHHEr0 CTaHAapTa ObLIM MPHTOTOBJIEHBI I'Paly HPOBOYHEIE PACTBO-
pbl ¥ 00pa3uel 15 cnupTocoAepKalluX IPORYKTOB, IPHOOPETEHHBIX B KOMMeEpUe-
CKHMX MCTOYHMKAX (BOAKA, IXKWUH, CIMPT ITHIIOBBIH PEKTH(HHKOBAHHBIH, BHCKH,
Opennu, OypOoH, rpamnna, pakus, TeKHIa, pOM, CKOTY, KaabBaJoC M Cake) B COOT-
BETCTBHH ¢ TpeOoBaHUAMH [6].

ITonyueHHbIe SKCIIEPUMEHTAIbHbIE JaHHBIE ObLIM 00paboTaHbl B COOTBETCTBHH
¢ Tpebosanmamu cepun cragaaproB CTB MCO 5725 [12] u pyxoBoncTBom Espa-
xum [13].

Marepuaiibl H MeTOAbl Mcc/ie0BaHuA. MeTpoiornyeckie XapakTepUCTHKH
MeTona ObIIM YCTaHOBJIEHBI B XOJIe DKCIIEPHMEHTANBHBIX HCCIIeIOBAaHMHA ABYX ce-
puii 13 7 rpadyHpOBOYMHEIX PACTBOPOB C KOHLEHTPALMAMH JIETYYHX KOMIIOHEHTOB
B nuanaszone 2—5000 mr/n AA.

Ilpuzomosnenue epadyupoeoyHbix pacmeopoe ONa YCMaHOENEHUA MEMPONO2U-
YecKux xapakmepucmuk paspabomanno2o memood. JIna NpuroToBIeHHs TpaayH-
POBOYHBIX PacTBOPOB MCIIONB30BAaJICS BOAHLIA pacTBOp THIOBOro cnupra (BOC)
¢ 00beMHEIM comepskanneM 3tanona — 40 £ 0,1 %. Ilpurotosnenne BOC ocymect-
BJIAJIOCH NMYTEM CMEILEHHA 3TUJIOBOrO PeKTH(OHMKOBAHHOIO CIMPTA M3 IHMILEBOTO
CBIPbS M QUCTHILIMPOBaHHON Boabl. Ilpuroroenennelii BOC TepmocraTupoBaics
npu Temneparype 20 £+ 1 °C B redenue 30 MuH. OOBEMHYIO IONIO ITHIIOBOIO CIIUP-
ta B BOC onpenensnu no I'OCT 3639 [14], nnotHocts BOC onpenensiy ¢ nmomo-
LIBI0 BOAHO-CIIMPTOBEIX Ta0bmu [15].

Jlns npuroToBieHus Hanbonee KOHIEHTPHPOBAHHOIO I'pajlyHpOBOYHOrO pac-
TBOpa «A» ¢ KOHIEHTpaLuei TeTy4nX KoMIoHeHToB nopsaaka 5000 mr/in Ge3soaHo
CIHMpTa BCe MHAMBUAYabHBIE JIeTyYHe KOMIOHEHTHI (aLETaJbAEr /1, METHIALIETAT,
aTHJIALIETAT, METAHOJI, 2-TIponaxo, 1-nponanon, nzobyranon, 1-6yTanon, u3oamu-
JI01) C cofiepXKaHHEM OCHOBHOTO BemecTBa He MeHee 99,5 % Brocumucs B BOC.
JUisi IPUrOTOBJIEHHS TPaZyHpPOBOYHBIX pacTBOPoB «By», «C», «D», «I», «2», «3»
¢ konuenTpanuamu 2,0; 10; 25; 200; 250; 500 mr/n AA cOOTBETCTBEHHO I'palyHpo-
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I'naa 4. Ynpasiaenue xagecTBOM H 6230I1aCHOCTHIO NPOLYKTOB TUTAHHA

BOYHBIA pacTBOpP «A» ¢ KOHUEHTpauueit neTyunx koMmnoxdentos 5000 mr/in AA pas-
OaBnsca HeobXoAMMBIM KonmuyecTBoM BOC.

IIpuzomosnenue 2padyupogounvix pacmeopoe 015 CPABHEHUS pPe3yNbmanos,
nonyaemulx no paspabomannomy u mpaouyuonromy memodam. [Ipurotornenue
rpajlyMpOBOYHEIX PaCTBOPOB /A MPOBEACHHA BTOPOTO 3Tana 3KCTIEPUMEHTA BhI-
TOJNIHAJIOCh B COOTBETCTBHH C II. 5.14 [6]. B xauecTBe BHYTpEHHEro CTaHIapTa Mc-
N0NB30BaJICA 2-IeHTAHOIL.

IIpobonodzomoeka 06pasyos arko2onbHOU U CRUPMOCOOEPICAEl NPOOYKYUL.
ITpobonoaroToska 06pa3loB ajKOroJbHOM M CHHPTOCOAEPIKALIEH NPOAYKIHMH
OCYILECTB/IAJACEL B COOTBETCTBUH ¢ . 8 [6]. YTouHeHHe 3HAYeHHH OOBEMHOMH
KOHLEHTPAllKK 3TaHoJa B 06pasiax NpoBOAMIOCh B COOTBETCTBHH C IIPHIIOKEHH-
em 1 [6].

Venosus zazoxpomamozpaguyeckeo (I'X) ananuza. Viamepenus rpaayHMpoBoy-
HBEIX PacTBOPOB U 06pa3lOB aTKOroOJBHOH M CIMPTOCOAEPKAILel MPOAYKIHH TTpo-
BO/IMJIM Ha ra3oBoM Xpomarorpade Xpomarak-Kpucrann 5000.1 ¢ niamenHO-HOHU-
3a1IMOHHBIM JIETEKTOPOM M KallMJUIAPHOH KONOHKOH ANMHOH 60 M, BHYyTpeHHHM
auametpoM 0,53 MM M TONIIHMHON IJICHKH HENOABHIKHOM nmonspHoit dasel 1,0 Mxm.
Pexum ananusa: nsorepma npu 75 °C B Teuenue 9 mus, nanee Harpes 10 130 °C co
CKOPOCTBIO 5 rpaji/MuH, nanee uzorepma 1o 180 °C co ckopoctsio 10 rpaa/mun,
Temneparypa ucnaputens 190 °C, remneparypa merektopa 280 °C, ras-HocHuTens
a30T 0c000 YMCTEIH, PEXXUM KOHTPOIIA NOCTOSHHOrO AaBnenns 26 klla, copoc 1:12.
O6bem mo3upyemsix mpob coctasun 1,0 Mk

Onpenenenne MeTpOJOrHYeCKHX XapaKTePHCTHK MeToaa. [ padyupoeoy-
Has xapakmepucmuka, BhIpakalomas 3aBUCHMOCTE OTHOIIEHUWS IUIOIanei nu-
KOB [-TO JIETYYEro KOMIIOHEHTa M 3TaHOJa Ha XpOMAarorpaMMe OT OTHOLIEHHH
KOHLEHTpauui (Mr/n AA) i-ro neryyero KOMIIOHEHTa M JTAHOJA YCTAHABIMBA-
nach MO rpajyupoBoYHOMY pacTBopy «C». BriOpanHblii rpagyspoBouHbiii pac-
TBOP M3MEPSIH ra30XxpoMaTtorpaduyecky He MeHee JBYX pa3 B YCIOBHSAX IOBTO-
pseMocTH. PacueT rpasyHpoBodHbIX KOI(GOHIIHEHTOR BEITOIHSAIM MO Cleayomei

thopmye:

i M

rrEER-CQ 15 (47"(©)/ 4i(0)), (1)

PEn M J=1
rae RRP}E’h — OTHOCHTENIbHBIH (pakTOp OTKIHMKA (TPaayHpPOBOYHAA XapakTepH-
CTHKa) {-T'0 JIETY4ero KOMIOHeHTa K 3TaHony; C'(C) — KOHUEHTpaLys i-ro IeTyYero
KOMIIOHEHTa B TPajlyHPOBOYHOM pacTBope «C», Mr/n AA; pp,, — IIOTHOCTE Ge3Box-
HOTO 3TaHONA, Pr,, = 789300 mr/m; A' (C)~- BenuuMHA OTKJIMKA JAETEKTOpaA Ha i-i
JE€TYYHH KOMIIOHEHT, NONIyYeHHas B pe3ymﬂ‘a're J-TO H3MEPEHHs IpaJyHpPOBOYHOrO
pacTBopa «C», eAMHHUIIEI JIONIA1 [THKA, A (C) BEIMYMHA OTKIHMKA JETEKTOpa
Ha 3TaHOJ, NOJyY€eHHbIE B Pe3yJIbTaTe j-I'0 Hsmepeﬂm rpajy MpOBOYHOTO pacTBOpa
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«C», eIHHHIBI [JIOMAOH NHKa; M — KOIMYECTBO M3MEPEHMH IpalyHnpOBOYHOTO
pacTBopa (M = 2).

Konyernmpayusa i-ro neTy4ero KOMIOHEHTA B IPaJyHPOBOYHEIX PACTBOPAX B pas-
MEPHOCTH MI/1 AA pacCYUTHIBATACE IO opMyIe

i —_ h 1 M i
C' (k) = RRE" -py, -— 3 ( A45(k) / 47" (K)), @
M 5

roe A;- (k) — BenMUYHHA OTKJIMKA JETEKTOPA Ha i-H 1eTy4nil KOMIIOHEHT, MOIyYeHHasd
B pe3yJBTaTe j-r0 U3MepeHus k-ro rpaiyupoBOYHOrO pacTBOPA, €IAMHHIIbI IIJIOMATH
NHKa; Af’h (k) —BenuurMHa OTKIMKA AECTEKTOPA HA 3TaHOI, NOJYYEHHAs B PE3YIIb-
Tare j-ro U3MEePeHus k-ro rpagyupoBOYHOIO PacTBOPA, EIHHMIIBI IIOIAH [THKA.

Juneiinocms omxknuka Odemexkmopa OLUEHHBANACE C HCIOIb30BAHHEM MpO-
rpaMMHoro obecrneuerus MS Excel 2016.

Iosmopsemocms onpeaensiack B coorseTcTsrH ¢ m. 7 CTB MCO 5725-2 [12].

IIpomexcymounas npeyusuoHHOCms OLEHHBaIach B cooTBeTcTBHHU ¢ 1. 7 CTh
HCO 5725-2 [32], n. 7 CTB UCO 5725-3 [33] u [Ipunoxenuem C [12].

Ipasunsrocmy ycTaHaBnuBanach B cooTetcTeus ¢ . 5 CTh UCO 5725-4 [12].

Ilpeden obuapyxcenus LOD n npeden koauvecmeennozo onpedenenus LOQ
PacCUHTHIBAIMCE B COOTBETCTBUH HA OCHOBE JaHHBIX M3MEPEHHH rpaqypPOBOYHO-
TO pacTBopa «3» B COOTBETCTBUHU ¢ I1. 6.2 EBpaxmma [13].

Heonpedenennocms OLEHHBANACE B COOTBETCTBUH ¢ [13, 16-17].

CpaBHeHMe TPaJAHLHOHHOIO H Pa3paloTaHHOro MeTonoB. I padyuposounas
Xapakmepucmuxa o TPaJULMOHHOMY METONY BHYTPEHHETO CTaHAApTa yCTaHaB-
JIMBANIachk B COOTBETCTBHH ¢ I1. 9.1 [6].

Konyenmpayus i-ro NeTy4ero KOMIIOHEHTa B aJIKOTOJIBHBEIX H CIIHPTOCOAEPXKa-
WX TPOAYKTaX B MI/MI 06pa3ua 1no TpaauLHOHHOMY METOAY BHYTPEHHEr0 CTaH-
JapTa yCTaHABIMBadach B co0TBeTCTRUH ¢ 1L 9.1.2 [6]. [TepecueT 3HayeHmi Macco-
BOJ KOHIICHTPAllMK JIETyYMX KOMIIOHEHTOB M3 Pa3MEPHOCTH MI/MT obpasna B MI/i
AA ocymiecTBnsICS B COOTBETCTBHH ¢ I1. 9.2 [6].

Konyenmpayus i-ro IeTy4ero KOMIIOHEHTA B aJIKOTOJIbHBIX H CIUPTOCOEpIKa-
LMX MPOAYKTAaX B pasMepHOCTH Mr/1 AA 1o pa3paboTaHHOMY METOZY BHYTPEHHE-
ro CTaHJapTa paccYuThIBazach no Gopmyie (2).

OTHOCHTENbHAS PAa3HOCTh PE3Y/IETATOR, MONYYEHHBIX 10 TPAaAMLUHOHHOMY Me-
TOLY BHYTPEHHEro CTaHAApTa U pa3paboTaHHOMY METOLY A’ (k) , paccunThIBaNacs
no opmyne

CTi'ad (k)

rne Cpy (k) u Cr,y(k) — cpenHue 3HaUEHNS KOHIEHTPALUH 7-r0 KOMIIOHEHTA, 0~
JNly4YeHHBIE TIO TPaJULMOHHOMY 1 pa3paboTaHHOMY MeTofaM, MI/1 AA.
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PedyabraThl n ux o6cymxaenne. Pe3yabTarsl, NOMyYeHHbIE B Pe3yIbTAaTe SKC-
TNEePHMEHTA/IbHBIX MCCENOBAHNH METPOIOrHYECKHX XapakTEPUCTHK MeTona (nua-
Na30HBI W3MEPEHUH MaccoBOi KOHIEHTPALUM; S, — OTHOCHTENBHOE CTAHJAPTHOE
OTKJIOHEHHE NOBTOPAEMOCTH; §; -7 — OTHOCHUTENBHOE CTaHJAPTHOE OTKIIOHEHHE
NPOMEIKY TOYHOH MPEUH3HOHHOCTH §; 7)) U — OTHOCHTEIbHAs PACIIMPEHHAS HEO-
npeneneHHocTs npu P = 0,95, k=2, LOD u LOQ), npusenens! B 1abi. 1. CMeuenue

METO/Ia ABJIAETCS HE3HAUUMBIM NIPH YPOBHE 3HAYMMOCTH ¢ = 0,05.

Pe3ynbTathl, NONyYeHHEIE IPH CPAaBHEHHH Pa3pabOTaHHOTO M TPaJHLHOHHOTO
METO/IOB B XOJI€ HCTIBITAHMH aIKOIOJILHBIX H CIIMPTOCOJEP/KALINX IIPONYKTOB, IPH-
BeIEeHEI B Ta0II. 2.

Tabnuya 1. Pe3yabTaThl OLEHKH METPOJIOrHYECKHX XAPAKTEPHCTHK METOA

OTHocHTeNbHOE CanotuiRien Ornocurensnas |LODILOQ,
Merysinis Jluanason usMepenuii CTAHapPTHOE ‘;T_fz:':’?:}:f: pacIIHpeHHasn i Mr/a
o MaccoBOi KOHLEHTpalnH, M/ OTKJIOHEHHE Ty HEONpeae/ieH- oe3Bon-
L Ge3BOIHOro CHpTa MOBTOPAEMOCTH, e HOCTh, U % npn HOTO
5, % npeu::;:;}g{;:cm, P=095k=2 cIHpTa
Auneransaerun | Ot 5,20 no 13,4 Bxnrou. 3.4 34 7,6 0,042/
Ot 13,4 110 4968 BKTIOY. 2.2 2,2 47 0.140
Metunanerar Ot 2,1 no 10,5 Briarou. 5,1 5,1 10,3 0,016
Ot 10,5 10 5071 BKmIOU. 2,3 2,3 4,7 0.053
DTHnaueTar Ot 2,10 no 10,4 Bxarou. 5,0 5,0 10,2 0,016 /
Or 10,4 5049 BKmIOU. 2,3 2,3 4,7 0,054
Mertanon Ot 16,30 mo 24,7 By, 1,9 1,9 37 0,120/
Ot 24,7 10 5073 BK1EOH. 1,5 1,6 4,2 0,399
2-IponaHo OT1 4,20 1o 12,5 Brirou. 3.5 3,5 755 0,043/
Ot 12,5 n10 5068 BKmIOU. 2,0 2 4.6 0,144
1-nponanon Ot 2,10 no 10,6 Bxirou. 5,1 5,1 10,4 0,017/
Ot 10,6 10 5162 BKIIOY. 2,3 2,3 4,8 0,058
H3o6yTaHon Ot 2,10 no 10,5 Bxnroy, 4,7 4,7 9,6 0,023/
Ot 10,5 1o 5058 KoY. 2,1 21 4,5 0.077
1-6ytanon Ot 2,10 mo 10,5 BJroU., 4,7 4,7 97 0,012/
Or 10,5 10 5063 BKIHOU. 2,1 2,1 4.4 0,041
Hszoamumnon Ot 2,10 mo 10,7 Bxirou. 4,7 47 9,5 0,018 /
Ot 10,7 10 5203 BKmEOU. 71 2,1 4,5 0,059

OtHocHTENnBHAS PA3HOCTh MEXKAY Pe3yIbTaTaMH, ONYYEHHBIMH JUIS TPaIHLIH-
OHHOTO [6] 1 pa3paboTaHHOTO METOLOB, He NpPeBLIcHAA 2 % OTHOCHTEIbHbIX.
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Tabruya 2. PeaynbTaThl cpaBHEHU PA3paloTAHHOrO H TPAAHIHOHHOIO MeTONOR [6]

Crouprocoaepxaiiuii
MPOAYKT
Pou Cake
Buckn Bpenan «Captain|  Taxnn Boaka :g?;;: ;I(';:;::; Kanbsajmoc «OU,I(_}I_;(EO L Ez?i?:l{ Pakusn «;:a!;:;:ri 3;225:1;,1
Grants | «Courvoisier» | Morgan |«Beefeater» | «Finsky» N ][J B «Coquerel» CHERRY B «Slivovice» Sooteh 96 Y-siofi
White» 0 1% Ancoy by » 8 eamm» cotch» o-HOH
GEM»
Komnonenrt )
Omiocumenvroe paznudue Mexncoy usmepenuvimu konyenmpayuamu, A'(k) %

AueTanbaeru -1,7 0,2 1,2 1,1 0,1 -1,7 1,8 0,1 -1,8 -1,2 -0,6 1,4 -1,6
Mertunauerar - - - = = = — — = — 3 i <
Drunauerar -1,8 0,1 1,1 1,0 - -1,7 1,8 0,1 -1,8 -1,3 -0,7 1,3 -
MeTanon -1,7 0,2 1,2 1,1 0,1 -1,7 1,9 0,1 -1,8 -1,2 -0,6 1,4 -1,6
2-mponaHon -1,7 0,1 L2 1,1 0,1 -1,7 1,8 0,1 - -1,3 -0,6 13 -1,6
1-nponanon -1,7 0,2 12 - - -1,7 1,8 - -1,8 -1,2 -0,6 - -
H306yTaHon -1,7 0,1 1.2 - - -1,7 1,8 0,1 -1,8 -1,3 -0,6 1.4 -
1-OyTaHon -1,7 0,2 1.2 L1 - -1,7 1,9 0,1 -1,8 -1,3 -0,7 13 -
H3zoamunon -1,7 0,2 1,2 1,1 - -1,7 1,8 0,1 -1,8 -1,2 -0,6 1,3 -
Hawese 43 40 40 47 40 40 38 40 14,5 40 40 40 96,2
MPOM3BOAUTENS
VYcTaHoBNEHHOE
3HauYeHHE B COOT- | 43,1 40,0 40,2 46,9 40,1 40,0 379 40,2 14,4 40,1 40,2 40,1 96,2
BETCTBUH C [6]

sqgodore B ouHELHI ‘BiARH]



I'maBa 4. YrpasieHue Ka4ecTBOM 1 Ge30MaCHOCTHIO IPONYKTOB THTAHHS

BuIBoAbI. Pe3ynbTaThl yCTAHOBIEHHS METPOTOTHYECKHX XapaKTEPHCTHK pas-
paboTaHHOTO METO/A MOKA3a/I4, YTO MAKCHMAIbHAs OTHOCHTEIIBHAS HEONpe/eNeH-
HOCTE B HHJKHEM JMAIa30He H3MEPAEMBIX MACCOBBIX KOHLEHTPAIMH JIETYYHX KOM-
TIOHEHTOB He npeBbimaet 11 %. MakcumanbHas OTHOCHTENBHAS HEOIPENENEHHOCTE
B BEPXHEM JIMaIa30He H3MePseMBIX MACCOBBIX KOHLEHTPALHH JIeTYYMX KOMIIOHEH-
TOB He TpeBHIIaeT 5 %.

AHanu3 pe3ylbTaTOB BBINOJHEHHBIX OKCIIEPHMEHTATBHBIX HCCIENIOBaHHI
13 ciupToconepkaluX MPOAYKTOB, BKJIOYAs BOAKY, IXKHH, CIIUPT 3THIOBBIH peK-
TU(QUKOBaHHBIH, BUCKH, OpeHaH, 6ypOoH, rpany, paku, TEKHIY, POM, CKOTY, KaTb-
BaJIOC, CAKE, BUHO H JIMKED, IOATBEPAHUIIH, YTO pa3paboTaHHbIli METO AJIA aHAIH3A
MaTpHL| BOJAKH, [UKHHA, CIHPTA 3THIOBOIO PEKTH)HMKOBAHHOTO, BUCKH, OpeHan,
Oypbona, rpanmel, pakuH, TEKHJIBI, pOMa, CKOTYa, KaJIbBaA0Ca U CaKe He yCTYIaeT
10 CBOMM IapaMeTpaM TPaJHLHOHHOMY METONY aHa/u3a [6].

Heobxonum OTMETHTE, 4TO paHee Pe3yJIBTaThl MeXIa00PaTOPHEIX ¢ MEX1yHa-
POIHBIM Yy4YaCTHEM HCHBITAHHHM MeToza ObLIH NPEICTABJICHEI B BHE YCTHOTO HO-
K7iaja v omy0auKoBaHel B Tpynax 42-ro MexayHapoaHOro KoHrpecca MexyHa-
POMHOW MEXKNPAaBUTENbCTBEHHOH OpraHM3allM¥ BHHONENHS M BHHOTPAJAPCTBa
(MOBB - OIV) [10]. 3ameyanuii OTHOCHTENBHO OTCYTCTBHA HAYYHOH HOBM3HBEL,
3QHEKTHBHOCTH K OECIIEPCNEKTHBHOCTH BHEPEHHA METO/IA B [IOBCEAHEBHYIO MPAK-
THKY HeT. B COOTBETCTBHH ¢ BHYTpeHHUMH npasuna MOBB ans uHHuMMpoBaHus
IPOBENEHHA MEXIYHAPOIHBIX MeK/1a00paTOPHBIX HCIBITAHMI C LEIbl MpH3HAa-
HHS METOAA B KaYECTBE MEX/YHAPOIHOIO PEINIAMEHTA AJA PETYIHPYIOLHX Hemnei
Heobxonumo opunuaneHoe obpamenue B MOBB 0T cTpaHbI—yYacTHUUB! 3TOH Op-
raHU3alHH.

C uensio yekopeHMs IpoLecca BHEAPEHH METOAd B IPAaKTHKY UCIBITATENBHBIX
Y IPOM3BOJICTBEHHBIX J1ab0paTopuii NpeANpHATHH IO IPOU3BOACTBY AJIKOrOJBHOI
NPOAYKUMH pa3paboTaHbl H pasMeNIeHk B cBobogHOM focTyne B MHTepHETE aBTO-
MaTH3MPOBaHHbIE POPMEI 00pabOTKH H3MEPEHH I U NOATOTOBKH HTOTOBBIX OTYETOR
(URL: http://www.inP.bsu.by/structure/lai/method).
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