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BBeneHue

«OKBMBANEHTHbl Macna kakao» — 970 OO TepMUH ANA KUPOB, UCMONb3YEMbIX ANSA 3aMeHbl
macna kakao B wwokonage. OHWM OYeHb ONM3KO HaMOMUHAKOT MAcMo Kakao No XMMWUYECKOMY COCTaBy WU
dusnMyeckuMm CBOMCTBaAM, B pe3ynbTaTe Yero UxX KOMMYEeCTBEHHOE onpeaeneHue (B HEKOTOPbIX Cryyasx u
KayeCTBEHHOE) OYEeHb 3aTPYyAHEHO. DKBUBANEHTbl MAcna Kakao no onpeaeneHnto 40mkHbl ObiTb MacnaMmm ¢
HU3KUM COAEMKAHMEM NAYPUHOBON KUCMOTbI, BLICOKUM COAEPXKaHUEM CUMMETPUYHbBIX MOHOHEHACHILLEHHbIX
Tpuauunramuepuaos TMna 1,3-aunanMuToun-2-oneounrnuuepnaa, 1-nanmutoun-2-oneounn-3-
cTreapounrnuue-puaa u 1,3-gucreapoun-2-oneounrnuuyepuaa, cnocoOHbLIMY CMEeLIMBaTLCA G Macrnom Kakao
1 MONy4yaembIMU TOMbKO NYTEM OYUCTKU M PPaKLMOHMPOBAHUS.

B cootBeTcTBUM C [1] B EBpONENCKOM COKO3€e N0 OTAENBHOCTU UNKU B CMECSIX MOTYT UCMOMNb30BaTbCA
cneayloLme pacTUTENbHbIE XXUPbI, NONYYEHHbIE U3 NEPEYNCTIEHHbIX HUKE NIOA0B U PaCTEHUN:

- opex 6accus, GOPHENCKUI XUP UNK XKMP TeHrkasaHr (8ua poga Shorea);

- nanbMoBO€ Macno (Elaeis guineensis, Elaeis olifera);

- can (Shorea robusta);

- MacnsHoe aepeso (Butyrospermum parkii);

- Macrno rapuuMHun nHauickon (Garcinia indica);

- KocTto4ka maHro (Mangifera indica).

B HacToswem cTaHgapTe npuBegeH MeTo KauyeCTBEHHOro OnpeaerneHns 3TUX XUMPOB (UCKMIoYeHne
aenaetcsa Tonbko aAnsi o6pasyoB 4ucToro opexa 6accus) B macne kakao u wokonage. B 1ISO 23275-2
npueeaeH MeTo, NO3BONSAIOLMIA NPOBECTU HAAEeXHOe KONMMYECTBEHHOE OonpeAenieHne 3TUX >XUPOB Npu
KOHUEeHTpaumm 5 %, COOTBETCTBYIOLLEN YCTAHOBIEHHOMY Npeaeny, yTBepxaeHHomy B [1].

Onsi 6onee yaoGHOro nonb3oBaHuWst cepuen craHaaptoB ISO 23275 6bin paspabotaH Habop
WHCTPYMEHTarnbHbIX CPeacTB noa HassaHueM «CoCal-1», coctosawmii M3 BanuAUPOBAHHBLIX METOAOB
KQYeCTBEHHOr0 M  KOMNWYECTBEHHOrO OMpedenieHust 9KBMBANEHTOB Macna Kakao B LIoKonage,
cepTMdULMPOBAHHOTO CTaHAApPTHOro MaTepuana macna kakao (IRMM-801) ans kanubpoBKM aHANUTUYECKUX
WHCTPYMEHTOB, U 3MEKTPOHHON OLEHOYHON Tabnuubl ANS BbIYUCNEHUS OKOHYATENMbLHOrO pesynstata. MNpu
nNpoBeAeHUN KAaYeCTBEHHOr0 W KOMWYECTBEHHOrO OMpeJeneHus 3KBMBANEHTOB Macna kakao Tpebyertcs
oTkanubpoBaTb rasoxpomarorpadpuyeckyto cuctemy ¢ ucnonb3osaHmem |IRMM-801, pasgenutb
Tpuauunrnuuepuasl aHanu3upyemoro obpasua U NPUMEHUTb 9NEKTPOHHYKO OLIEHOMYHYI0 Tabnuuy ans
nocneaytowen 06paboTkum AaHHbIX.

Mudopmaumss oTHocutenbHo «CoCal-1» poctynHa Ha BebcaiTe WHCTMTYTa CTaHAapTHbIX
mMaTepuanos u usmepenuii; http://www.irmm.jrc.be.
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HAUMWOHANBbHBIN CTAHQAPT POCCUNCKOW ®EQEPALUNMN

XKupbl U Macna XMBOTHbIE U pacTUTESIbHbIE
SKBUBAJIEHTbI MACINA KAKAO B MACJIE KAKAO U LLOKONAQE
Yactb 1
OnpeperneHne HANUYNUA IKBUBANIEHTOB Macna Kakao

Animal and vegetable fats and oils.
Cocoa butter equivalents in cocoa butter and plain chocolate.
Part 1. Determination of the presence of cocoa butter equivalents

DNara BBepeHna — 2014—07—01

1 O6nacTb NpuMeHeHusA

HaCTOFIU.WIVI CTaHaapT yCraHaBnMUMBAET MEeTO4 Ka4yeCTBEHHOro onpeaeneHus 9SKBUBArieHToB macna
Kakao (panee — OMK) B macne kakao (panee — MK) v wokonage MeToaoM BbICOKOpa3peLuarowiemn
KanunnapHom rasoXuaKOCTHON Xxpomatorpaduu TpuauunrmuuepuaoB M MNOCMEAyIloWel OLEHKM AAHHbIX
METOAO0M perpecCUOHHOro aHanm3aa.

JaHHbli MeTOon npumeHum ans obHapyxenus 2 % npumecein OMK B mMacne kakao, 4to
cooTBeTcTBYET npumepHo 0,6 % 3MK B wwokonage (nNpu AONyLUEHUU, YTO COAEPXKaHUE XUPOB B LUOKONaae
coctaenset 30 %).

2 TepMUHbI 1 onpeaerneHus

B HacToALlEM CTaHAapTe NPUMEHEH CreAYIOLLMIA TEPMUH C COOTBETCTBYIOLLIMM ONpeAeneHneMm:
2.1 3KBMBaneHTbl mMacna kakao (cocoa butter equivalents): XXupbl, onpeaensemble B macne
Kakao u Liokonage B COOTBETCTBUU C METOAOM, ONUCAHHLIM B HACTOSALLEM CTaHAapTe.

MpumedyaHwune— PesynstaT npeacTaBnNAeTca Kak kavecTBeHHbln, T. €. OMK npucytcteytoT/OMK He
npucyteTeytoT (JA/HET).

3 CyuwHoCTb MeToAa

Macno kakao unu »mp, BblAENEHHbIN NYTEM 3KCTPAKLMM PacTBOPUTENEM U3 LLIOKONAaaa, pasaensioT
MEeToAO0M BbICOKOpaspeLuatoLen KanunnsapHown rasoXXuaKoCTHOWM xpomarorpaduu dpakumn
TpauunrauuepuaoB B COOTBETCTBUM C UX MONEKYNAPHON MACCOIN U CTENEHbIO HEHACBILLIEHHOCTH.

Hanuune 3SMK onpeaensioT npu NOMOLUM SIMHENHOrO PErpecCMOHHOr0 aHanusa, NPUMEHSAEeMOro K
OTAEeNbHbIM TPUALMAIIMLEPUAAM aHANMM3NPYEMOTO Xupa.

4 PeakTuBbI U Matepuanbl

Ncnonb3yloT TONbKO peakTUBbl NPU3HAHHON aHANUTUYECKOW YUCTOTBI, ECAM HE YKA3AHO UHOE.

MpeaynpexpneHUe - Heo6xoaumo yaensaTb BHUMAHWE MYHKTaM, KOTOpble
yCTaHaBNMUBAKOT MNpaBuna ob6paweHna ¢ oOnacHbIMU BelwecTBamu. [loMkHbl cobnoaaTbCA
TeXHUYecKue, OpraHM3aLMoOHHbIE U MHAUBUAYASNbHBbIE Mepbl 6e3onacHocTy.

4.1 CepTudULMpPOBaHHLIA CTAHAAPTHbLIN MaTepuan Macna kakao (aanee — CCM) IRMM-801 [2] ana
KanubpoBKM N NPOBEPKU NPUFOAHOCTU CUCTEMBI.

4.2 PactBoputenb XMpoB, He coaepxawuin xnop (Hanpumep, AWMITUNOBLIN 3PUP, H-TenTaH,
M300KTaH).

Uspanune opuumnanbHoe
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5 O6opynoBaHue

5.1 AHanuTu4eckue Bechl ¢ LieHon aenenna 0,1 mr.

5.2 CywmnbHbit Wwkad, cnocobHbIi nogaepxmvBaTtb Temnepartypy 55 °C. MoxeT ucnonb3oBaTbcA
CyXOi HarpeBaTenbHbIN 6MOK.

5.3 Muweson usMenbuuTenb (T. €. KYXOHHbI OneHaep C pacnonoXeHwem ABUraTens Bbllle
NPUHUMAIOLLIETO KOHTENHepa AN NPeAoTBPAaLLEeHUsA NnaBneHus ob6pasLoB).

5.4 POTaunoHHbIN ucnaputesb.

MoryT ucnonb30BaThCA anbTEPHATUBHLIE METOAbI UCNAPEHUS.

5.5 MNuneTkn BMECTUMOCTbIO 1 CM°,

5.6 MepHble konbbl BMECTUMOCTbIO 20 cm3,

5.7 Mukpownpuy smectumocTbio 10 Mm®, ueHom paenewua 0,1 mMM3 unu asTOMaTUYECKWI
npo600TOOPHKUK.

5.8 lasosblin xpomatorpad (IX), oCHaLLEHHbIN BCTPOEHHON B KONOHKY XONOAHOW MHXXEKLIMOHHOM
CUCTEMOM M NNAMEHHO-UOHU3AUNOHHbLIM aAeTekTopom (MA).

Mo>XHO 1Cnonb3oBaTh anbTePHATUBHLIC UHXEKUMOHHbIE CUCTEMbI [HAanNpUMep, LLEeNeBON UHXEKTOop,
ucnapurerns ¢ nporpaMmmupyemon temneparypon (UMNT) nnu MHXEKTop C ABUXKYLLENCS UIIOoN)] Npu yCrnosuu,
YTO NOnyyaemble pe3ynbTaTbl UASHTUYHbI YKadaHHbIM B 10.2.

Pasgenenne n obHapyxeHue OyayT yAOBNETBOPUTENbHBIMK, €Cnu COORNIOAAIOTCA cneaylowme
9KCnepumMeHTarnbHbl€ YCIOBUA:

- KBapueBas xpomarorpaguyeckas KOnoHka: anuHa ot 25 Ao 30 M, BHyTpeHHun anameTtp 0,25 mm,
KBapLeBOe CTEKIO, MOKPLITOE TePMOCTONKUM 50 %-HbIM (beHMNMETUNNONUCUNOKCaHa C
TonwmHon nneHkn ot 0,1 Ao 0,15 mMkm;

- nporpammupoBaHue Ttemnepatypbl: 100 °C (HayanbHas Temnepartypa), nporpammupyemas
CKOpOCTb n3ameHeHus 30 °C/MuH Ao nonyyeHus 340 °C (KoHe4YHan Temnepartypa);

- TPAHCMOPTUPYIOLLIMIA ra3: renuin unu Boaopoa (Wmcrora = 99,999 %).

MpumMeyaHue —NogxoasLLne KOMIOHKN N anbTEPHATUBHLIE 3KCNEPUMEHTANBHLIE YCIOBUS, MPUMEHAEMblE
B MeXAYHapo4HOM COBMECTHOM WCCMEA0BaHUU, NpuBeAeHb! B NpUnoxeHun A. PaGoune yCnoBMst MOXHO U3MEHSITb AnA
Nosny4YeHUs ONTUMANbHOrO pasgeneHus TPMauUnrNMUepuaoB B Macne Kakao.

5.9 Xpomarorpaguyeckasa cuctema coopa u o6paboTkv AAHHbIX.
6 OT60p nNpod

MpeacraButensHylo Npoby HanpaensaloT B naboparopuio. OHa He AomkHA ObiTb MOBPEXAEHA WUNK
U3MEeHeHa B XOA4 € TPaHCTNOPTUPOBaHUS U XPAHEHUSA.

OT160p Npob He sABMSETCA 4YaCTbio METOAA ONUCAHHOTO B HACTOsILEM CTaHAapTe. PekoMeHayembli
meToa otbopa npob npuseaeH B [3].

7 MpuroroBneHune aHanU3upyemon npoobl

7.1 MpurotoBneHue cepTtuduULMPOBAHHOrO CTaHpapTHoro marepuana (CCM) macna kakao
ANA KaNnMOPOBKN U NPOBEPKU NPUrOJHOCTU CUCTEMBI

o BckpbiTMA U ucnonbsosaHuss CCM macna kakao (cM. 4.1) amnyny HarpeearoT B CyLUMIIbHOM
wkady (cm. 5.2) 10 nnasneHua cogepxumMoro. MNocne nony4yeHuss NPo3pavyHoOro pacteopa NnepeMeLLnBaloT
COoZiepXuUMOoe, MHOTOKpaTHO NepeBopavmBas amnyrbl B Te4eHue He meHee 20 ¢. 3atem amnyny BCKpbIBAlOT
1 NEPEHOCAT COAEPXKMMOE B YNCTYIO EMKOCTb, KOTOPYIO MIIOTHO 3aKPLIBAIOT U XPaHAT B NPOXNagHOM MecTe
AN NOCNeAyLWEero UCNonNb30BaHuUs.

7.2 NpurotoBneHue o6pasua wokonaaa

Oxnaxaator okono 200 r wokonaga A0 3aTBEpAEBAHMS U HATUPAIOT HA MEJIKUE TpaHynbl Npu
NOMOLLM MeXaHW4YecKoro ycrpoicrtea (cM. 5.3). Twartenb,HO NEpeMeLUIMBAaIOT U XPaHAT B NIOTHO 3aKPbITOW
€MKOCTU B XONOAUNbHUKE.
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8 MeTtoauka onpeaeneHun

8.1 3kcTparnpoBaHue Xupos

M3 npobbl TepToro wwokonaaa (cM. 7.2) maccoi ot 10 go 40 r nyTeM SKCTparupoBaHMs Npu NMOMOLLIM
ABYX UnuM Tpex nopumii pacteoputena no 100 cm® (cMm. 4.2) BblgensiioT xup. LieHTpudyrupyor u
AekaHTUpyloT. OObEeaMHSAIOT 9KCTPaKTbl U BbiNapuBaloT OOmnbLUyl0 YacTb pactsoputens (cM. 5.4), satem
OKOHYaTENbHO BbICYLULMBAIOT B TOKE a30Ta.

MoryT “cnonb30BaTbLCs anbTEPHATUBHLIE NPOLEAYPLI dKCTparnpoBaHWa (Hanpumep, B annapare
CokcneTta, CBEPXKPUTMYECKUM YINEKUCNbIM Fa30M UMNM MUKPOBOMHOBOW 3JKCTPaKUWen) Npu ycrnoBuu, 4TO
NONy4YatoTCs UAEHTUYHbIE PE3ynbTaThl.

8.2 PasgeneHve TpuauwnrnuMuepugoB MeTOAOM rasoBOM Xxpomarorpadum BbICOKOro
paspeuweHus

AHanuanpyemblie 00pa3ubl [Macna kakao; Xup, 3kCTparupoBaHHbii 13 Wwokonaaa; CCM macna kakao
(cMm. 4.1)] nogorpeBatoT B CyMnbHOM LWKadgy (cM. 5.2) A0 nonHoro nnasneHus. Ecnu pacnnasneHHbIn
o6pasel coaeput 0cagok, To obpasel PuNLTPYIOT BHYTPM WKada Ana nonyvYeHus YucToro cpunbTparta.
MuneTku, ucnonb3yemble Ans nepeHoca obpasua B NpoLECCe B3BELUMBAHWA, HarpesaltT NPUMEPHO A0
Temnepatypbl 55 °C B cywmnbHOM wkady (cMm. 5.2), 4yTobbl M3bexaTb YaCTUYHOrO (hpakLMOHMPOBaHUSA
>KNPOB.

BsasewmBatoT okono 0,2 r aHanuaupyemoro obpasua, NoOMELLAT B MEPHYIO KONMOY BMECTUMOCTbIO
20 om® (cm. 5.4), noBoAAT A0 OTMETKM NOAXOAALMM pacTeoputenem ans xupos (cm. 4.2). 1 cm®
MOMyY4EHHOro pacTBOpa NEPEHOCHT NUMETKON (CM. 5.5) B ApYrylo MepHyto Konby BMecTumocTbio 20 cm® u
[OBOAAT A0 METKWU TEM XKE PacTBOPUTENEM.

WrxektupyloT oT 0,5 oo 1,0 MM® KOHEYHOro aHanMaupyemoro pacrtBopa (KOHLIEHTpauusi
aHanuanpyemoro o6pasua 0,5 mMr/cm®) B XpomaTorpadpuueckyio CUCTEMY BbICOKOTO pa3peLLeHust, UCTOoNb3ys
CMCTEMY XOMOAHOro BBOAA Ha KOMOHKY.

MoryT ucnonb3oBaTLCsi anbTEPHATUBHbIE 3HAYeHUs OObema M KOHUEHTpauuu npodbl, a TaKke
WHXXEKTOPbI NPU YCNOBUU, YTO CUCTEMA AETEKTUPOBAHUA AAET NIMHENHYIO 3aBUCUMOCTb U Y0BINETBOPSIOTCA
TpeboBaHnA NPUrogHOCTU cuctemsl (cm. 10.2).

8.3 NpeHTudunkaumsa

MaoeHTndukaumio natu OCHOBHbLIX Tpuauunrnuuepuaos [1,3-aunanMutoun- 2-oneounrnuuepua
(POP), 1-nanmutoun-2-oneoun-3-creapounrnuuepng (POS), 1-nanbmuTtoun-2,3-auoneounrnuuepus
(POO), 1,3-pucreapoun-2-oneounrnmuyepua (SOS) wun  1-creapoun-2,3-guoneounrnuuepus (SOO)]
aHanuaupyemoro obpasua OCyLIEeCTBNAIOT MYTEM CPaBHEHUS UX BPEMEHU YAEPXMBAHUA C BPEMEHEM
yaepxusaHua Tpuayunrnuuepuaos CCM macna kakao (cM. 4.1). B uenom Tpuauunravuepuabl NOSIBASIOTCA
B MOpsilke YBENWYEHUSI KONMMYECTBA aTOMOB Yrfnepoaa M YBEMWUYEHUA 4UCNa [BOMHbLIX CBS3el npu
0AMHAKOBOM u4ucne atomMoB yrnepoga. Mopsaaok sbixoaa TpMauvnrnauMuUepuaos Macna Kakao NpuBeAeH Ha
pucyHke A.1 (npunoxxeHue A).

9 BbluncneHus

9.1 OnpeneneHue K03 PULMEHTOB YYBCTBUTESTIBHOCTU

OnpenensaT koahduumeHTsl YyBCTBUTENBLHOCTU Tpuauunrnuuepugos POP, POS, POO, SOS u
SOO wuHxekuuen pacrBopa CCM macna Kakao npu 9SKCNEepUMEHTAaNbHbIX YCINOBUAX, WAEHTUYHbLIX
UCnosib3yemelM npu aHanude obpasuos. BblMUCHAIOT MPOLEHTHOE COAEPXKaHWe Kaaoro U3 NSty
TpUauunramuepuaos no crneayowmm popmMynam:

A .
Py = 2—-100 %, )
z Aref,i
w
Fi=22 @
ref,i
roe Preri — NPOUEHT i-ro Tpuayunrnuuepuga 8 CCM macna kakao (no nnowagsam

MUKOB);
Arefi — nnowaab nuka i-ro Tpuaumnrnuuepuga 8 CCM macna kakao;

ZAreri — CymMma nnowaaen nukos POP, POS, POO, SOS 1 SO0 B CCM macna
Kakao;
Fi — koathduuUMeHT yyBCTBUTENBHOCTHU i-ro Tpuauyunrnuuepuaa 8 CCM macna kakao;
Wreri — 3HAa4€HUE MaccoBomn agonu i-ro Tpuauunrnuuyepuaa B CCM macna kakao,
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%, ykaszaHHoe B cepTudukare [2].
PesynbTaTbl ykasbiBaloT 40 BTOPOro A€CATUYHONO 3HakKa.
9.2 Bbluncnenmne NpoueHTHOro coaepXxaHua Tpuauunrnuuepuaos
Bblumncnaiot npoueHTHoe coaepxaHue Tpuauunrnuuepuaos POP, POS u SOS B Tectupyemom
o6pasue no opmyne

Wigsts = M 100 %, 3)
Z (E X Atest,i )

A€ Wiesti — MAcCOBasi 4OMNA i-ro Tpuauunrnuuepuaa B Tectupyemom obpasue, %;
Atesti — NnoLyagb NMKa COOTBETCTBYIOLLETO i-ro Tpuauunrnuuepuaa B
TecTupyemom obpasue;
Fi — k09h(pULIMEHT YYBCTBUTENBHOCTH j-r0 Tprauunrnuuepuaa,
onpeaeneHHbiv no 9.1.

BbluucneHus npoBoaAaT A0 TPeTbero AECATUYHOrO 3Haka. Pe3ynbTaT OKpyrnsiior A0 BTOPOro
AeCATUYHOrO 3HaKa.

9.3 3aknmoyeHue, ABNAETCA NU ob6pasel YUCTbIM MACNIOM Kakao

BapuaTUBHOCTL TpuauMArNMUEPUAHOrTO COCTaBa Macna kakao Bbipaxkaetcs copmynon (4) npu
MCMNONb30BaHUM HOPMAanUM3UPOBAHHOIO COAEPXKaHUA Tpuauunrnuuepuaos, T. €. cogepxanune % POP +
coaepxaHue % POS + cogepxanue % SOS = 100 %, onpeaensemoro no opmyne (3)

POP =43]734-0,733-SOS, @)
(ocraTo4HOe cTaHaapTHOE OTKNOHeHue = 0,125).

CyLUHOCTb METOAa COCTOMT B TOM, YTO cogepxanne POS B obpasuyax macna Kakao npakTu4ecku
NOCTOSIHHO NMpU OOMbLLOW BapuaTUBHOCTU coaepxanus POP u SOS, cBA3aHHbLIX NMHENHOW 3aBUCUMOCTbIO
[Tak HasbiBaemasa «MK-nuHus», popmyna (4)]. Bce cmecu MK/SMK npuBoaAaT K OTKNOHEHMIO OT « MK-nnHUM»
B TON CTEeNeHU, B KOTOPOW nx 3HavyeHne POS otnuyaetcs ot 3HavyeHus POS macna kakao.

dopmyna (4) 6bina BbiBEAEHA C UCNOMb30BAaHUMEM CTAHAAPTU3OBAHHOW 6a3sbl AaHHbLIX Npodhuner
TpMauunImuuepuaoB 74 NpoaHanu3mpoBaHHbIX U BanMAUPOBAHHBLIX NOANMHHBLIX 06pa3yoB Macna kakao [4].
Ana craHpapTMsaumMu  NPUMEHAEMOrO0  aHanUTUY4ecKoro MeTtoga npu  onpeaeneHun  npodunen
Tpuauunrnuuepmaos 6bin ncnons3osaH CCM macna kakao (cMm. 4.1).

B 99 % cnyyaeB 4uMCTOE MaCo Kakao COOTBETCTBYET

POP <44,025-0,733-SOS. (5)

3HaueHne POP, Gonbluee, yem onpeaensiemoe (5), 03Ha4aet, uto obpaseL, He SABMSAETCA YUCTbLIM
Macnom kakao. lMpeunmyLiectBo pa3paboTaHHOro nmoaxoda COCTOMT B TOM, YTO MpW MUcnonb3oBaHun CCM
Macna Kakao Ans  KanubpoBOYHLIX LEenen MNpUBEAEHHOEe MaTeMaTUdYECKOe BbIPAXKEHUE MOXEeT
NCMNonb30BaTLCA ANA NPOBEPKU YNCTOThI Macna Kakao oTAeNbHbIMU UCMbITATENbHbIMKU NabopaTopusamu, 6e3
HeoGXoAUMOCTM npeaBapuTenbHOro yctaHoBneHus «MK-nuHumy». Kanubpoeka ¢ ucnonb3oBaHuem CCM
Macna kakao aBTOMAaTUYECKU CBA3bIBAET MOMy4YeHHble B nabopatopum pesynbTathl ¢ 0a30i AaHHbIX
TpUauunrmuepraoB Macna kakao u paspaboTtaHHbiM npasuiom (5).

10 MpouenypHbIe TpeboBaHUA

10.1 O6uwme nonoxeHus

PesynbTatbl xpomatorpadyMyeckoro adHanusa, noMMmo Jpyrmx akTopoB, 3aBUCAT OT
obopyaoBaHus, Tuna, CTeneHW M3HOCA, MPOM3BOAMTENsSI KOMOHKW, crnocoba BBeAEHUS aHarnuM3Mpyemoro
pactBopa, ofbbema BBOAMMOW npobObl M geTtektopa. MoryT UCNONbL30BaTbCA KOMOHKM  PasHbiX
npousBoauMTENeN, PpasnUMUHOW [ANWHBI, a TaKke BapbupoBaTbCA OOLEMbI BBOAMMBLIX MNpPob, ecnu
BbINOSHATCA TpeboBaHUs NPUrogHoCTU cuctembl (cM. 10.2).

10.2 MpurogHoCTb XpomaTorpaduyeckon cuctemMbl

Ona npoBepkun NpUrogHOCTU Xpomartorpaduyeckor cuctemMbl AOMKEH ucnonb3osatbca CCM Macna
Kakao (cm. 4.1).

a) PaspeweHue

Xpomartorpaduyeckas cucteMa AomkHa ObiTb CNOCOOHON pasaensTe kputudeckue napbl POS/POO
n SOS/SOO c xpomartorpaduyeckum paspelueHnem He meHee 1,0, B npoTMBHOM cryvae yCnoBusi
XpomaTorpacupoBanus (Hanpumep, o6bem BBOAMMON NpPOOLI, TemMnepaTypa KOJNOHKWA, CKOPOCTb MOTOKa
rasa-HocuTens) AOMkHbI ObITb OMTUMU3NPOBAHBI.

b) Onpepnenenue pakTOpoOB OTKIIMKA AeTEKTOpa

Ana npoBepku NpeanonoXeHus, Yto pakTopbl OTKIIMKA NNAMEHHO-MOHU3ALMOHHOIO AETeKTopa Ans
TpUauunrmuuepuaoB HE3HAYUTENBHO OTNMYAIOTCA OT eAuHuUUbl, Heo6xoaumo npoaHanusuposate CCM

4
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Macra Kakao, MPUMMEHAS CTaHZapTHble ycrnoBua XxpomarorpaduposaHus. OnbIT MOKasbiBaeT, YTO AfA
HOPManbHO (PYHKLMOHUPYIOLLEH cUCTEMbl (DaKTOPbl OTKAMKA NSATU OCHOBHBLIX Tpuauunrnuuepugos (POP,
POS, POO, SOS, SOO0) BapbupyloT B Anana3oHe 0,80-1,20.

11 NMpeun3MoHHOCTb

11.1 MexnabopaTtopHbie UCNbITAHUSA

PesynbTtathl MexnabopaTopHbIX UCMbITAHUI OTHOCUTENbHO NPEeLU3NOHHOCTU MeToAa NPUBEAEHbI B
npunoxeHun A. 3Ha4yeHus, NMOMYYEHHbIE B XOAE€ MPOBEAEHHbIX MeXnabopaTOPHbIX UCMLITAHWUN, HE MOTYT
ObITb NPMMEHUMBI K AManazoHam KOHUEHTpaUUi n maTpuuam, OTAIMYHBIM OT YKa3aHHbIX.

Mpum™MeduyaHne — B kayecTBe BCMomoraTencHoro cpeAcTBa [AMA NPOBEpKU Hagnexalyero
yHKUMOHUpOBaHUSA XpoMaTorpaduyeckon cuctemsl B 11.2, 11.3 npuBefeHbl aHHble O NPELWU3NOHHOCTU ANS Tpex
Tpuauunrnuyepugos POP, POS, SOS (Hopmanu3soBaHHbIx K 100 %).

11.2 NMoBTOpPAEMOCTHL

ABCONIOTHasA pasHOCTb MexXay pe3ynbTaTtamu ABYX HE3aBUCUMbIX €AWHUYHBLIX WUCMbITAHWNA,
NOSMYYEHHbIX NPU UCMONMbL30BAHUM OAHOFO METOAA U UAEHTUYHOIO aHanM3upyemoro matepuana B OAHOW U
TOW e naGopaTopuu TEM e OonepaTtopoM Ha OAHOM KU TOM e 000pyaOBaHUW B TeYEHME KOPOTKOro
NPOMEeXyTka BPEMEHM, He Gonee 4YeMm B 5 % cnyuyaes (nMpu AoBepUTENbHON BeposATHOCTU P = 0,95) Gyaet
fonbLue Yem:

r=0,514 r/100 r — pns 3Ha4yeHuii POP B ananasone ot 18,99 /100 r o 2537 /100,

r=10,293 /100 r — ana sHa4yeHuit POS B ananasoxe ot 43,76 /100 r ao 47,73 r/100;

r=0,621r/100 r — gna sHa4yeHuit SOS B aAnanasoxe ot 30,87 /100 r ago 33,80 /100 r.

11.3 BocnpousBoguMocCTb

ABconioTHass pasHOCTb Mexay pesynbTaramum [JByX HE3aBUCUMbIX €AWHWYHLIX WUCMbITaHWN,
NOMyY€EHHbIX NPU UCMONBL30OBAHUU OAHOINO METOAA M MAEHTUYHOIO aHanNU3UPyemoro Marepuana B pPasHbiX
nabopaTopuax pasHbIMU ONepaTopaMu C UCMONb30BAHMEM OZIHOTO U TOro e o6opyaoBaHus, He Gonee yem
B 5 % cny4aes Oyaet 6onbLue vem:

R =0,741 r/100 r — ona 3sHa4yeHuii POP B guanasoHe ot 18,99 r/100 r ao 25,37 r/100 r;

R =0,588 /100 r — ansa 3HayeHun POS B gnanasoHe ot 43,76 /100 r go 47,73 r/100;

R =0,782 /100 r — ansa 3Ha4yeHun SOS 8 gnanasoHe ot 30,87 r/100 r go 33,80 r/100 r.

Mpwum™MmeddyaHwue — [pegensl NOBTOPAEMOCTU W BOCMPOU3BOAUMOCTH, TMOSTyYeHHbIe B Xoje
MexnabopaTopHbIX MCMbITAHWIA, SABMAAIOTCA WHAUKATUBHBIMU U MOFYT MPUMEHATLCA AN 3HaYEHWd cofepxaHus
TprauunrnmuepmMaoB 3a NpefernamMm ykasaHHbIX AUana3oHoB (faHHble pacluMpeHHbIX uccnegoBaHuii [4]).

12 NpoTokon ucnbiTaHun

B npoTokone ucnbiTaHUin AOMKHbLI COAEePXKaTLCA:

a) Bcs MHopmauus, Heobxoaumasn aAna NONHON uaeHTuduKauumn odbpasua;

b) metoa orbopa 06pa3uoB, €CNn U3BECTEH;

C) MCNOSb30BaHHbIN METOA TECTUPOBAHMA CO CCbINKOW HA HACTOSILLUMI CTAHAAPT;

d) Bce nogpobHOCTM paboTbl, HE yKasaHHble B HACTOALWEM CTaHAapTe WunuM  cyuTalowmecs
JOMOMHUTENbHLIMU, @ TaKke AeTanu NoObIX 0O6CTOATENbLCTB, KOTOPbIe MOMYT MOBMUATH HA pe3ynbTathl
UCMbITAHUN;

€) NoflyYeHHble pe3ynbTarbl UCNbITAHUNA WX KOHEYHBI NOMYYEHHbIN pesynbTar, ecnu nposepanach
NOBTOPAEMOCTb.
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MpunoxeHune A
(cnpaBoy4Hoe)

Pe3ynbTatbl MeXnabopaTopHbIX UCNbITAHUMA

Metoa Gbin BanuauposaH B 2002 r. B X04€e €BPONENCKUX MexnabopaTopHbIX UCMbITAHUIA, B KOTOPbIX
npuHumano yyactue 13 naboparopuit [5], [6]. Pe3ynbTaTbl, NOMy4YeHHbIE B X04E 3TUX MexnabopaTOpHbIX
UCMbITAHUIA, YKA3bIBAIOT Ha TO, YTO MeToAMKA paboTaeT XOpoLo ¢ npeaenom obHapyxeHus He meHee 2 %
npumecn KM B MK, uto cootBeTcTByeT 0,6 % OMK B WWokonaae (npu 4ONYLUEHWUM, YTO COAEPKaHNE XXUPOB
B wokonaae 30 %) 6e3 omMBOYHO-NONOXUTENbHLIX UK OLUMGOYHO-OTPULIATENBHLIX PE3YybTaToB.

B Tabnuue A.1 npuBeaeHbl NpUeMremMble rasoxpomarorpacuyeckue ycrnosus . Mpumep npoduns
Tpuauunrnuuepungos AMK macna kakao npuseaeH Ha pucyHke A.1. [JaHHble NpeunsnoHHOCTU NpuBeaeHbl B
Tabnmyax A.2 —A.4.

OTU TUMbl KOMOHOK SBSAIOTCA NpUMepaMn MOAXOASALUMX KOMMEpPYECcKM AOCTYMHLIX npoagykToB. [aHHas
MH(bOpMaqMH ABNSAETCA peKOMeHAYeMOo U NpefocTaBneHa ans yaob6cTBa none3oBaresei HacTosALLEero CTaHhapTa.



TaobnuuyaA.1 - Tlpuemnemslie rasoxpomartorpaduyeckue ycrnoBus, UCNONb3yeMble ANA aHanusa T
Macna kakao, CMecei Macna kakao/3KBUBarNeHTOB MAcna Kakao M Lwokonaaa

prauMnIIMLEpuaoE Macna Kakao, 3KBMBANEHTOB

Bo3MOXHbIH MeTOA, 1 2 3 4 5 6 7 8 9 10 11
XapaKrepUcTUKN KONOHKH:
- HenoaBWxXHas dasa DB- RTx- CB- | RTx- | CB-TAP |[RTx-65TG| CB- DB- CB- CB- | CB-
17HT | 65TG | TAP | 65TG 25 30 TAP 17HT TAP | TAP | TAP
- ANWHa, M 30 30 25 30 0,25 0,25 25 30 25 25 25
- BHYTPEHHWIN AUaMeTp, MM 0,25 0,25 0,25 | 0,25 0,1 0,1 0,25 0,25 025 (025 | 025
- TONLWMUHA NNEHKN, MKM 0,15 0,1 0,1 0,1 0,1 0,15 0,1 6,1 6,1
TemMnepaTypHbIA pexum (TepmocTaT):
- HavyankbHaa Temneparypa, °C/spema
noaaepxaHus, MUH
- NporpammupyemMast ckopocTb 1, °C/MUH 80/2 340/1 | 280/0 (100/0,5| 340/0 200/0 (100/0,1| 50/2 | 200/2 | 100/1 | 200/2
- Temnepatypa 1, °C/spemsa nogaepxaHusa, MUH
50 1 10 50 1 15 70 50 20 30 12
300/0 — 320/0| 330/2 — 360/0 — 300/1 | 320/0 | 300/2| —
- NporpamMmmupyemas ckopocTe 2, °C/MUH
30 — 2 1 — 1 — 10 1 30 —
- Temnepatypa 2, °C/speMsa nogaepxaHus, MUH
— — — — — — — 340/2 — — —
- NporpamMmupyemasg ckopocTb 3, °C/MUH
—_ —_ — — — — —_ 0,5 — — —_
- KoHeYHasa TemnepaTypa, °C/Bpems
noAfepXKaHus, MuH 350/30| 360/3 |[360/6| 350/5 | 360/10 370/0 370/0 | 345/26 | 360/10 |340/35]| 350/10
- TeMnepaTypa uHxekTopa, °C Tepmo-| 390 370 | Tepmo-| 360 390 Tepmo- 50 65-220-| 100 —
cTar cTar cTat 370
- TeMnepaTypa fgeTekropa, °C 360 370 370 3585 360 390 360 360 370 360 360
Pexum BBeeHusn Ha C Ha C C Ha Ha Ha Ha Ha
KonoH- | C gene- | gene- | kKonoH- | pene- fJene- | KOMOH- | KONOH- | KOMOH- | KOMOH- | KOMOH-
Ky HWEM | HMeM Ky HWeM HVWem Ky Ky Ky Ky Ky
noTo-ka | noTo- noToka noToka (rops-
Ka ‘-IVIVI)
[a3-HocuTens:
- THR Ho Ho H2 He He Ha Ha Ha He H2 Ha
- jaeneHue, KMa — 120 100 — 150 150 — 120 a0 150 —
- CKOPOCTb NOTOKa, CM3/MUH 0,8 — — 0,8 — — 1 — — — 24
Mpoba:
- KOHLeHTpauus, Mricm® 0,3 50 12,5 0,3 — 10 15 0,5 1-2 0,5 0,65
- BBOAMMbIA 06beM, Mm3 0,5 0,1 0,6 0,5 1 0,5 0,5 0,5 0,1 0,4 0,3

1-G12¢€2 OON d 1001

€10e
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Unentudukauma nukos: 1, PPP; 2, MOP; 3, PPS; 4, POP; 5, PLP; 6, He naentuduumposaH; 7, PSS; 8 POS; 9,
POO; 10, PLS; 11, PLO; 12, He uaeHTuduuupoBaH; 13, SSS; 14, SOS; 15, SOO; 16, SLS + O0O0; 17, SLO; 18, He
uaeHTUdULMpoBaH; 19, He uaeHTuduumposaH; 20, SOA; 21, AOO.

PucyHok A.1 = MNpochune TpraumunrnuLepuaos cepTudULMPOBaHHONO CTaHAapTHOrO MaTepuana Macna Kakao

OKCnepuMeHTanbHble YCNOBUS:

lasoxpomarorpadpuyeckas konouka: 25 m x 0,25 MM KBapueBas KanunnaspHas KomnoHka, 0,1 Mkm
Chrompack TAP.

TemnepaTypa TepmocTarta KonoHku: 100 °C noaaepxusaeTcs B TeueHue 1 mun; 30
°C/muH go 340 °C, nogaepxmpaeTcs B Te4eHue 35 MuH.

Beoa npobbl: XONOAHbIN HA KOTNOHKY.

Hetektop (NUD): 360 °C.

[as-Hocutenb: Hz2, 1,6 Gap.

Bsoaumoe konu4ecTso: 0,5 mm> pactBopa koHueHTpauuen 0,5 Mr/mn.

CoKpaweHus:

PPP — TpunanMuTuH.

MOP - 1-maprapoun-2-oneoun-3-nanMMTounrnuuepua.
PPS - 1,2-aunanmurounn-3-creapounrnuuepua.

POP — 1,3-aunanmutonn-2-oneounrnuuepua.

PLP - 1,3-aunanmutoun-2-nuHoneounrnuuepuna.

PSS - 1-nanmutoun-2,3-aucreapounrnuuepua.

POS - 1-nanMutoun-2-oneoun-3-creapounrnuuepua.
POO - 1-nanMutoun-2,3-auoneonnrnuuepua.

PLS — 1-nanMutoun-2-nuHoneounn-3-creapounrnuuepua.
PLO - 1-nanmuTonn-2-nMHoneoun-3-oneonnrnuuepua.
SSS - TpucTeapuH.

SOS - 1,3-gucreapounn-2-oneounrnuuepua.

SOO - 1-cTreapoun-2,3-guoneounrnuuepua.

SLS - 1,3-gucreapounn-2-nuHoneonnrnuuepus.

OO0 - TpuonenH.

SLO - 1-cTreapoun-2-nMHONeonn-3-0neonnrnuuepua.
SOA - 1-creapoun-2-oneoun-3-apaxuaonnrnuuepua.
AOO - 1-apaxugoun-2,3-aguoneounrnuuepua.
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Tabnwuua A2 - [aHHble NPeynM3nOHHOCTU A5 00pa3LOB YNCTOro Macna Kakao

Yuctoe MK? Yuctoe MKP Yuctoe MK®

POP POS S0OS POP POS SOS POP POS | SOS

Konuuectso naGopatopun

Konuuecteo BbIOpPOCOB 13 13 13 13 13 13 13 13 13
KonuyectBo npueMnembix 1 1 1 1 1 1 1 1 1
pesynbLTaToB
12 12 12 12 12 12 12 12 12

CpegHee 3HayeHue, /1001 (20,396 | 47,731 | 31,873 | 19,491 [ 47,421 {33,089 18,991 | 47,210 33;
CTaHgapTHOE OTKITOHEHME
NOBTOPSAEMOCTM Sr, 1/100 T
OTHOCUTENBHOE 0,057 | 0,056 | 0,093 | 0,069 | 0,095 | 0,097 | 0,092 | 0,084 | 0,15
CTaHA4apTHOE OTKMOHEHne 4

noBTOPSIEMOCTU, %

lNpeaen noBTOPAEMOC-TU 0,28 0,12 0,29 0,36 0,20 0,29 0,49 0,18
M=2,83 xs,], /100 r 0,45
0,160 | 0,157 | 0,261 | 0,194 | 0,265 | 0,271 | 0,258 | 0,236

0,43
0
CTaHpgapTHOE OTKITOHEeHne
BOCMPOM3BOANMOC-THU Sg,
/100 r 0,142 | 0,108 | 0,169 | 0,081 | 0,148 | 0,166 | 0,120 | 0,090 | 0,16
OTHOCUTENBLHOE 8
CTaHA4apTHOE OTKMOHEHUE
BOCNPOU3BOANMOCTH, Y% 0,70 0,23 0,53 0,42 0,31 0,50 0,63 0,19
0,50
Mpepen Bocnpoun3soau-
MocTtu R
[=2,83 x sg], /100 r 0,397 | 0,302 | 0,473 | 0,227 | 0,413 | 0,464 | 0,337 | 0,253 | 0,47

@ CTpaHa npoucxoxgeHus NpeHaga.
> CTpaHa npoucxoxzaeHus axa.
¢ CTpaHa npoucxoxaeHus Kot-4'Usyap.




rOCT P UCO 23275-1 — 2013

Tabnuua A.3 - JlaHHble NPELU3MOHHOCTH ANA peanbHbiX 06pasLoB Wokonaa

LLlokonag ¢ SMK LLlokonag 6e3 SMK
POP POS SOS POP POS SOS

KonuuyecTtBo nabopartopui 13 13 13 13 13 13
KonuyecTtBo BbIOPOCOB 2 2 2 1 1 1
Konunyecteo npuemnembix

pe3ynbTaTos 11 11 11 12 12 12
CpepHee sHauyeHue, /100 r 25,375 43,757 30,868 19,740 47,401 32,859
CTaHpapTHOE OTKNOHEHUe

nosTopaemocTu S, /100 r 0,128 0,101 0,180 0,089 0,070 0,074
OTHOCUTENbHOE CTaHAApTHOE

OTKNOHEHWE NOBTOPSAEMOCTU, % 0,50 0,23 0,58 0,45 0,15 0,23
Mpeaen nOBTOPSAEMOCTU r[=

2,83 xs],1/100r 0,358 0,282 0,503 0,250 0,195 0,208

CraHaapTHOe OTKINOHEeHne
BOCNPOU3BOAUMOCTH SR, /1100 r 0,265 0,210 0,198 0,120 0,106 0,111

OTHOCUTENbHOE CTaHAapTHoe
OTKMOHEHMEe BOCNPOM3BOAU-MOCTH, %

Mpeaen Bocnpon3sogumoctu R [= 1,04 0,48 0,64 0,61 0,22 0,34
2,83 x Sg], 1/100 r
0,741 0,588 0,553 0,335 0,298 0,310

Tabnuua A.4 - [JaHHble NPeunM3nOHHOCTM ANA Macna kakao ¢ 2 % npuMecn SKBMBANEHTOB Macna Kakao

2,06 % SMK/MK? 1,98 % OMK/MK®P 2,04 % SMK/MK® 2,09 % SMK/MKd
POP [ POS [ SOS [ POP [ POS [ SOS [ POP | POS | SOS | POP | POS | SOS

Konuuectso naboparo-

pui 13 113 | 13 [ 13 | 13 | 13 [ 13 | 13 | 13 | 13 | 13 13

KonuyectBo BbIOPOCOB 0 0 0 1 1 1 2 2 2 1 1 1

KonuuyectBo npuemnemMbix

pe3ynbLTaToB 13 | 13 13 12 12 12 11 11 11 12 12 12
CpeaHee 3Ha4eHue, 20,61(47,08132,30(19,93|46,79|33,26| 19,69 46,61| 3368 | 19,85 | 46,64 33495

r/100r 1 2 7 8 5 7 8 9 2 9 6 ’

CTaHaapTHOE OTKIOHE-
HWE NOBTOPSEMOCTH Sr, 0,18 |10,095|0,222|0,050/0,070|0,082|0,093/0,063|0,137|0,029(0,083| 0,077
/100 r 4

OTHOCUTENBLHOE
CTaHAapTHOE OTKMOHEHUe 0,20|069)|1025|1015|025|047)|014|041(0,140,18| 0,23
nosropsiemMoctu, % 0,89 10,267|0,621|0,140|0,196|0,230|0,261|0,177|0,383|0,080(0,233| 0,217

Mpeaen nostopsiemoctu | 0,51
r 4

[=2,83 xs,], /1001

CraHaapTHOe OTKIOHe-
Hue socnpoussoaumoctn | 0,19(0,132(0,250(0,118(0,091(0,181(0,113(0,142(0,149|0,094|0,118/0,185
Sr, /100 3

OTHOCUTENbLHOE CTaH-

AAapTHOE OTKINOHEeHue 0,28(0,77(0,59|1019|0,54(0,57|0,31|0,44 0,47 (0,25| 0,55
BOCNPOU3BOAUMOCTH, % 0,94

Mpepen Bocnpou3soam- 0,368(0,701(0,331|0,254|0,506(0,317|0,399|0,417]0,262(0,330(0,517
MoCcTu R 0,54

[=2,83 x sg], /100 0

2 MK u3s 'peHaabl cmelnaHo ¢ OMK Buaa — cpeaHas dpakuma nanbmosoro macna/(MacnsHoe aepeso + Opex
6accus) [35/65].

® MK 13 MaHbl cMeLliaHo ¢ OMK Buga — cpeaHsasa cpakuus nansMosoro macna/Macnsavoe gepeso [50/50].

¢ MK n3 Kot-g’MByap cMewaHo ¢ OMK Buaa — cpefiHssa dpakumusa nansmosoro Macna/Can/MaHro [50/25/25].

4 MK 13 Kot-g'MByap cmewano ¢ 3MK Buga — cpegHsisi hpakuns nanbMoBoro Macna/MacnsiHoe gepeso/Opex
Baccus [50/25/25].
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Ta6nuuaA.5— [JaHHble NpeLn3MOHHOCTI Macna Kakao ¢ 4 % npuMecu 3kBMBaNEHTOB Macna Kakao
4,0 % SMK/MK® | 3,96 % SMK/MK® | 4,04 % SMK/MK® | 4,00 % SMK/MK
POP | POS | SOS | POP | POS | SOS | POP | POS | SOS | POP | POS | SOS

Konuyectso naboparo-

puin 13 13 13 13 | 13 | 13 13 13 13 13 13 13
Konu4ecteo BbIGpOCOB 0 0 0 1 1 1 1 1 1 1 1 1
Konuyectso npuemne-

MbIX Pe3ynbTaToB 13 13 | 13 | 12 [ 12 |12 | 12 | 12 | 12 | 12 | 12 | 12
CpenHee 3HayeHue, 20,74 | 46,34 (32,91 (20,34 | 46,17 | 33,47 | 20,42 | 46,07 | 33,50 | 20,76 | 46,10 33,13

r/100r 7 1 2 8 6 5 1 5 4 5 0 5
CraHaapTHOe OTKIoHe-

HWE NOBTOPAEMOCTH Sr, 0,141(0,077(0,171|0,075(0,053(0,075(0,115(0,105(0,134(0,109(0,079(0,126

r/100r
OTHOCUTENbHOE CTaH-

[apTHOE OTKIIOHEeHne 068 |0,17 (0,52 0,37 | 0,11 | 0,22 | 0,56 | 0,23 | 0,40 | 0,53 | 0,17 | 0,38

nosTOpsAeMocTu, % 0,395(0,215(0,478(0,209(0,148(0,209(0,322(0,293(0,377(0,306(0,221(0,354

Mpeaen NnOBTOPSEMOCTU I
[=2,83 x8,], /100
CtaHaapTHOE OTKMOHe-
HWe BOCMNPOW3BOAMMOCTH 0,156|0,182|0,279(0,214|0,066|0,213(0,157|0,148|0,196(0,164|0,125(0,226
Sr, 11001
OTHOCUTENbHOE CTaH-
[apTHOE OTKMOHEHne 0,75/0,39(0,85(1,05|0,14 | 0,64 | 0,77 | 0,32 0,59 0,79 | 0,27 | 0,68
BOCMPOU3BOAUMOCTH, %
Mpeaen socnpoussogu- |0,437(0,510(0,782|0,601(0,183(0,596|0,441|0,414(0,549|0,459|0,351(0,633
MocTu R
[=2,83 x sg], /100 1
2 MK n3 MpeHaabl cMewaHo ¢ MK Buaa — cpeaHssa dpakuma nanbmosoro macna/( MacnsHoe aepeso +
Opex 6accus) [35/65].
b MK 13 Manbl cmewwano ¢ MK sBuga — cpeansas dpakuus nansmoeoro macna/MacnsHoe aepeso [50/50].
¢ MK us Kot-o’'MByap cmewano ¢ 3MK Bupga — cpefHsas dpakuuss nanbMosoro macna/Can/Mauro
[50/25/25].
4 MK us Kot-g'Meyap cwmewaHo ¢ 3MK Buaa — cpeaHsis dpakuust nanbmMoBoro Macna/MacnsHoe
aepeBo/Opex 6accus / [50/25/25].
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