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Mpeaucnosue

Llenu, oCHOBHbIE MPUHLMMNBI U OCHOBHON MOPAAOK NpoBeAeHMs paboT No MeXrocyaapCTBEHHON CTaH-
Aaprtusayum ycraHoenenol FTOCT 1.0—2015 «MexrocyaapcteeHHaa cucrema craHaaptusauuu. OCHOBHbIE
nonoxenusay n MOCT 1.2—2015 «MexrocygapcreeHHas cuctema craHgaprtusaguu. CraHgaprbl mexrocyaap-
CTBEHHbIE, NPaBMa u peKOMeHAALMK N0 MEXTOCYAapCTBEHHON cTaHaapTu3auuu. MNpaesuna paspabotku, npu-
HATUSA, OOHOBNEHUS U OTMEHBIY

CeeaeHuA o ctaHaapre

1 NOAMOTOBIEH TexHu4yeckuMm KOMUTETOM NO craHaaptusaumm TK 179 «TeBepaoe muHepanbHOe TO-
NAMBO» HA OCHOBE COOCTBEHHOIO ayTEHTUYHOTO NepeBoAa Ha PYCCKNIA A3bIK CTAHAAPTA, YKA3aHHOTO B NyHKTE 4

2 BHECEH ®eaepanbHbiM areHTCTBOM 10 TEXHUYECKOMY pPerynupoBaHuio u metponoruum (PoccraHaapr)

3 MPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAApTU3aLMK, METPONOrMK U ceptudukauumn (npo-
Tokon ot 10 aekabpsa 2015 r. Ne 48)

3a NpuHATUE NPOroNoCcoBanu:

Kopa cTpaHbl no
Kpa'n(oe HanMeHoBaHWe CTpaHbl No MK CoxpameHHoe HauMeHoBaHWe HaLjMoHanbHOro opraHa no
MK (MCO 3166)
(UCO 3166) 004-97 004-97 cTaHAapTUsaummn

Benapycb BY loccraHgapt Pecnybnuku Benapyck

Kuprusua KG Kblprelactangapt

Poccus RU PoccraHgapt

TapXuKkncraH TJ Tapxukctangapt

4 Mpukaszom PegepanbHOro areHTCTBa N0 TEXHMYECKOMY PErynMpoBaHUI0 U MeTponormm ot 29 des-
pans 2016 r. Ne 98-cT MexxrocygapcTteeHHbin ctaHgapt MTOCT 33656—2015 BBeaeH B AelCTBUE B KAYECTBE
HaumoHanbHOro craHgapta Poccunckon deaepauuu ¢ 1 anpens 2017 r.

5 Hacroswmin ctTangaptT MoguduumMpoBaH no OTHOLWEHUIO K ctangapty ASTM D 5114-90 Standard test
method for laboratory froth flotation of coal in a mechanical cell (CtaHaapTHbI METOA UCNbITAHUS NEHHOMN
dnoTtaumer yrns B MexaHM4ecKon (proTomallmMHe) nyTeM U3MEHEHUA OTAEnbHbIX ppa3s, CCbINOK, KOTOpbie
BblAErNeHbl B TEKCTE KYPCUBOM.

MepeBoa € aHrMUICKOro A3blka (en).

CTteneHb COOTBETCTBUS — MognduumpoBaHHasi (MOD)

6 BBE[JIEH BMEPBbIE

UHepopmayus 06 usMeHeHUsaX K HacmosawemMmy cmaHOapmy nybnukyemcs e exe200HOM UHgopmMmauu-
OHHOM yKasamerne «HauyuoHanbHbie crmaHlapmbl», @ MEKCM U3MEHEHUU U nornpasoK — 6 €XKeMECSYHOM UH-
ghopmayUOHHOM yKasamerne «HayuoHanbHble cmaHOapmbiy. B criydae nepecMmompa (3aMeHbl) unu OmmeHsb!
Hacmosuwezo cmaH0apma coomeemcemsyrowiee ysedomiieHue 6ydem onybnuKko8aHo 8 eXXeMECSYHOM UHGOP-
MayuoHHOM ykaszamerne «HayuoHarnbHble cmaHOapmbly. Coomeemcemeyowas uHeopmauus, yeedomneHue
U MeKcmbl pasmewjaomes makxe 8 UHgopmMayuoHHOU cucmeme obujeao nonb308aHuUs — Ha oghuluarbHOM
calime ®edeparnbHO20 aeeHMemea o MEXHUYECKOMY peeynuposaHuio u Memposoauu 8 cemu ViHmepHem

© CraHgaptuHdopm, 2016

B Poccuiickon d®eaepauuy HaCTOALLMIA CTAHAAPT HE MOXKET ObITh MOMHOCTBLIO UMM YaCTUYHO BOCMPOU3-
BeEH, TUPAXUPOBAH M PacNpPOCTPaHEH B KayecTBe ohuumansHoro usganus 6es paspeluerns degepancHo-
ro areHTCTBa Nno TEXHUYECKOMY PErynmpoBaHuio U METPONOTUN
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BBeneHune

MeHHas hnoTauus LUMPOKO NPUMEHSIETCA ANs 000raLUeHNs Yrnen KpynHoCTbio MeHee 600 MKM. Sddek-
TUBHOCTb NMPOLIECCA 3aBUCUT OT MHOXECTBA (DAKTOPOB U B CBA3U C 3TUM MIIOX0 NOAAAETCA CTaHAapPTU3aLUN.

Hacroawuit ctaHaapT BKOYaeT ONMCaHWe TUMOBOFO 060PYAOBaHMA U NpoLeAYPbl NPOBEAEHUS UCTbI-
TaHus B NaGOPaATOPHLIX YCMOBUSIX, HANPABNEHHbIX HA YMEHbLUEHWE KONUYECTBA (hakKTOPOB, BIMSIIOLUMX HA
npouecc. Lienbio HacTosALLEero craHgapra aBnseTca paspaborka npoueaypbl NPoBeAeHUA UCNbITAHUA Ge3 KOH-
KpeTn3aumm OTAenbHbIX BENMYUH U OTPAHUYEHUN HA NPUMEHEHNE Pe3yrnbTaToB.

Hacroawumi ctaHaapt He BknoYaeT cnoco6 noarotoBku nNpoObl, TpEOOBAHUA K rPaHyNoMeTpu4ecKoMy
COCTaBY M HWXHWW npeaen KpynHOCTU. OAaHAKO 3TU (PAKTOPbLI OKA3bIBAIOT BMUSIHUE HA pe3ynbLTaThl NeHHON
cnotauuu.
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M EXT TOCVYAAPC CTUBTEHTHBbB 1 CTAHAAPT

Y KAMEHHbBIE

CTaHOapTHbIA METOA UCNbITAHUA NEHHOM dproTaumnen

Hard coals. Standard test method for froth flotation

Dara BBeaeHus — 2017—04—01

1 O6nacTb NnpUMeHeHus

Hacroawuin ctaHgapT ycTaHaBMBaEeT METOL WCMbITAHUA YIS KPYNHOCTbIO MeHee 500 MKM MEeHHOW
donoTaumer Nnpu 3agaHHbIX HavarnbHbIX NapaMeTpax npouecca.

Hacroawumit MmeToa He BKMKOYaET npoueaypy U3y4eHus KMHETUKU pnoTaumu.

MockonbKy yKka3aHHbIe B HACTOSALLEM CTaHAAPTE HayarbHbIE NapameTpbl Ana OONbLUMHCTBA Yrnen He AB-
NATCA ONTUMAnbHbLIMU, B MPUNOXEHUM A onucaHa npoueaypa BbiIGopa onTUManbHbLIX MApaMeTPoB npouecca.
Mpoueaypa BKMIOYMAET NPOBEAEHME CEPUN UCNLITAHUIA YIMel U JanbHelwyo 06paboTky Nony4YeHHbIX AaHHbIX.

PesynsraTtel nabopaTopHbIX UCMbITAHUIA Yriel He MOTyT ObiTb NEPEHECEHbI HAa NMPOMBILSIEHHbIE MaC-
wTabbl, 0AHAKO OHW MOTYT MPMHUMATBLCA 3a OCHOBY NpK BbIOOPE yCnoBuii NpoBeAeHus onoTauumn B NPOMbILL-
NEHHbIX YCrOBUAX.

3HayveHus, yka3aHHble 8 eduHuyax cucmembl CHU, senaromces cmaHéapmHbimu. 3Ha4eHus e dpyaux edu-
HUYax uUsMepeHus, ykasaHHble 8 CKobkax, 0aHbl mosibko 05 UHGopmayuu.

B HacTosiLieM cTaHaapTe He MPeayCMOTPEHO pacCMOTpeHue BCex BONpocoB obecnevenus Gesonac-
HOCTU, CBA3@HHbIX C €ro NpMMeHeHueM. Monb3oBaTens HaCTOALWEro CtaHgapTa HeCeT OTBETCTBEHHOCTL 3a
YyCTaHOBIEHWE COOTBETCTBYIOLLMX NPABUM NO TEXHUKE BE30NACHOCTM U OXPaHe 300POBbA, a Takke onpeaens-
€T uenecoobpasHOCTb NPUMEHEHUSA 3aKOHOAATENbHbIX OFPAHUYEHNI Nepes ero UCNosIb30BaHNEM.

2 HopmaTuBHbIe CCbISTKK

B HacTosLlem ctaHaapTe UCNOMb30BaHbl HOPMATMBHBIE CChIMKU HA CNEAYIOLLME CTaHAapTbI:

FOCT 147-2013 Tonnuso meepdoe MuHepanbHoe. Onpedenerue ebicwiell mernomsl! c2opaHus U ebi-
qucrieHue Hu3weli merniomsi C2opaHus

FOCT ISO 1171-2012 Tonnueo meepdoe mMuHepanbHoe. OnpedeneHue 3ombHocmu')

FOCT 2059-95 Tonnueo meepdoe muHepansHoe. Memod onpedenerusa obwell cepbl CxxuzaHuem npu
8bICOKOU memrnepamype

OCT 2093-82 Tonnuso meepdoe. Cumoesbili Memod onpedeneHus epaHyrnoMempu4ecKo20 cocmasa

OCT 8606-93 Tonnueo meepdoe MuHepaneHoe. OnpedeneHue obwel cepbl. Memod Jwika

FOCT 10742-71 Yanu 6ypbie, KaMeHHbIE, aHmpayum, 20pi4Ue criaHubl U y20ribHbie 6pukemsi. Memo-
Obl ombopa u nodezomoeku rnpob 0n1s nabopamopHbix ucnsbimaHull

FOCT 17070-2014 Yenu. TepmuHb! u onpedeneHus

FOCT 17321-71 Yeonb. ObozauwjeHue. TepMuHbi u onpedeneHus

FOCT 32465-2013 Tonnueo meepdoe mMuHepansHoe. OnpedeneHue cepbi ¢ ucrnonb3osaHuem MIK-cnekmpomempuu

1) B Poccuitckoit degepaunm feiictayet FOCT P 55661—2013 (MCO 1171:2010) « TOoNnnBo TBepfoe MUHepansHoe.
OnpegeneHue 30/1bHOCTUY.

N3paHue oduymanbHoe



FOCT 33656—2015

FOCT ISO 11722-2012 Tonnuso meepdoe MuHeparsbHoe. Ya0rib KaMmeHHbill. OnpedeneHue enazu 6
aHanumuyeckoli npobe 0ns 06wez0 aHanu3sa ebicywiueaem e moke asom'

MpumedaHune — [lpu NonbL3IOBaHUN HaCTOSILUMM CTaHAaPTOM LienecooGpasHo MpoBepuUTb LeicTBue
CCBIMOYHBIX CTaHAapTOB B WH(OPMaLMOHHOW cucTeMe OOLLero nonb3oBaHUA — Ha oduunansHom cailTe defe-
panbHOro areHTcTBa Mo TEXHUYECKOMY pPEeryrvpoBaHU0 U MEeTPOMOrMU B CeTM MHTEpHeT WUnuM Mo exerogHomy
MHOPMaLMOHHOMY YKasaTento «HauuoHanbHble CTaHAapThl», KOTOpbIA onMyGnukoBaH MO COCTOSIHWIO Ha 1 siHBapst
TeKyLlero roga, M Mo BhIMyckaM e€XeMeCsYHOro MHEOPMaLMOHHOMO yKasaTens «HauvoHanbHble CTaHgapThl» 3a
TeKyLMi rog. Ecnn cChiNOYHbIA CTaHAapT 3aMeHeH (M3MEeHeH), TO Npu Mofb30BaHMK HACTOSILMM CTaHAapTOM crieqyeT
PYKOBOZCTBOBATHCA 3aMEHSIIOLMM (M3MEHEHHBIM) CTaHAAPTOM. ECnn CChbINOYHbINA CTaHAapT OTMeHeH 6e3 3ameHsbl, To
MornoXeHWe, B KOTOPOM flaHa CCbifka Ha Hero, MPUMEHSIETCA B YaCTy, He 3aTparuBaloLLeil 3Ty CCbISKY.

3 TepMuHbI U onpeaeneHus

B HacTosLWweM craHgapTe npuMmeHeHbl TepMuHbl No FOCT 17070 u TOCT 17321, a Takxke cneayiowme
TEPMUHbI C COOTBETCTBYIOLLIMMU OMNpeaeneHusMn:

3.1 roprovas yactb yrnsa (combustible): BenuuuHa, pasHas macce npobbl yrnsi 3a BbIMETOM €10 30rb-
HOCTU U BMAXHOCTKM, PACCHUTAHHASA B MPOLIEHTAX OT UCXOAHOW Macchl Npobbl. Maccy npo6bl NpuHMMALOT 3a
100 %.

3.2 moaudmkaTop (conditioning agents): JlioGoi NOTaUMOHHLIN peareHT, Kpome cobupatens u
BCMEHWBaTENs, U3MEHAIOLWNIA CBOIMCTBA NOBEPXHOCTU MUHEpana (yrna) unu cpeabl. K Takum peareHtam oT-
HOCAT aKTUBaTOPbI, NoAaBUTENU, OIMOKYNAHTLI, pH-MoAUMUKATOPLI U NPo4Ke.

3.3 copepxaHmne/nssnevenue (grade/recovery): COOTHOLLEHWE MEXAY KAYECTBOM U KONNMYECTBOM KOH-
ueHTpara. KauecTBo onpeaensercs TakuMum nokasartensiMm, Kak 305IbHOCTb, CoAepKaHue cepbl, TennoTa Cro-
paHusa. KonuyectBo onpeaenseT BbIX0A, KOHLEHTpaTa.

3.4 ectecTtBeHHbI pH (natural pH): Moka3sarenb pH, u3MepeHHbIn B Nynbne 40 MOMeHTa aobasneHus
proTaLMOHHbLIX peareHToB.

3.5 copepxaHue TBepaoro B nynbne (solids concentration): CoaepxxaHue Teepabix Yactuy B nynbne,
BbIP@XXEHHOE B NMPOLEHTAX.

4 CywHocTb MeToga

Hacrosiumii MmeToa ycTtaHaBNUBAET HavarnbHblEe NapamMeTpbl UCTIbITAHUS YN NEHHOW dnoTtauuen ans
OLIEHKM UX U3MeHeHna n adpdeKTUBHOCTU npouecca.

5 ObopynoBaHue

5.1 MawmHa nabopatopHas cnotaumoHHaa o6bemom 2-6 n (pucyHok 1) aorpkHa obecneunBatb He-
npepbIBHOE yaaneHue neHbl MeXaHUYECKUM CnocoboM, a Takke AOIKHA ObITb OCHALLUEHa aBTOMaTu4eckuM
YCTPOMNCTBOM KOHTPOJIS1 YPOBHS XKUAKOCTHU.

5.1.1 CkopocCTb BpalleHWs NEHOrOHA AOMMKHA COCcTaBnATh NpubnuautenbHo 30 06/MUH, YTO NO3BONUT
n3bexarb py4HOro cbemMa neHbl. JlonaTka NeHoroHa JOShkHa BpaLLaTbesl, HE Kacasicb MOBEPXHOCTU NyNbbl,
HO He BbiLLe YeM Ha 6 Mm (/4 in) Haa Heil. PaccTosiHMe Mexay CrMBHLIM MOPOTOM U KPaeM Mnomnarku NeHOroHa
AOMKHO cocTaBnatb 3—6 mm (1/g=1/4 in).

5.1.2 YpoBeHb nynbMnbl B KaMepe noTaunoHHON MaLuMHbl NOAAEPXMBAIOT HA MOCTOSAHHOM YPOBHE, UG-
nonb3ys HebonbLUY0 EMKOCTb C NEPENBOM, PACTIONOXKEHHBIM HA TpebyeMOM YpOBHE Nyrbibl.

MpuUMedaHune — [N KOHTPONS YPOBHSA NySbMbl MOXET BbITh UCMONb30BaHa CUCTEMa, COCTOSLLAnA U3 Pe3nucTuB-
HOro YpOBHeMepa, pere ConpoTUBMNEHWS U CONEHOUAHOIO KnanaHa. YpoBHeMep yCTaHaBMNMUBatoT BHYTPU KaMepbl U coeau-
HSIIOT C perle gaTumnka COMPOTUBNEHUS, KOTOPLIM YNpaBnseT CONeHOUAHbIN knanaH. Koraa ypoBeHb Nynbnbl onyckaeTcs
HWXe 3aaHHoro, pere nepefaeT CUrHas Ha coreHoWAHbIN KnanaH v B kaMepy noctynaeT Boga. Korga ypoBeHb XuUgKocTy
AOCTUraeT 3ajaHHOro YPOBHSI, CUrHar nepecTaeT NOCTyNaThk Ha CONeHOWAHbIN KnanaH 1 nojaya BoAbl NpekpallaeTcs.

5.2 pH-meTp, ¢ ueHon aeneHus 0,1.
5.3 CekyHaomep.
5.4 Pacxogowmep.

) B Poceuitckoit depepauun geiicteyet FOCT P 52917—2008 (MCO 11722:1999, MCO 5068-2:2007) «Tonnueo
TBEepA0e MUHepanbHoe. MeTozbl onpefeneHns Bnarv B aHanuTu4eckon npober.
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YpoBeHb nynbnbl Ans dnoraumm

YpoBeHb nysbnbl ANs KOHAWLMOHUPOBAHUS OTBepCTI/Ie ANA nycka BoAbl

YpoBeHb Nynbnbl 4158 CMauYMBaHUS

PucyHok 1 — Tunosoe ncnonHeHne MexaHn4eckon nabopaTopHON (NOTaLMOHHONW MaLLUHbI

5.5 MukpoLunpuupbl UM NUNETKM.

5.6 Becbl, ¢ LeHoi genexus He meHee 0,5 % oT obweit maccel Npobel.

5.7 ®dnnsTp BakyyMHbIA UMK HAarHeTaTenbHbINA, U BOPOHKA 415 (PUNLTPOBaHUS.

5.8 LLkad cyLumnbHbIi C NPUHYAUTENBHO BEHTUALMER, CNOCOBHLIN noaaepkveaTb Temneparypy 40 °C.
5.9 ByTbInka NnpoMbIBHaS.

6 NMoaroTtoBka Npoo6kI

MpouncxoxaeHue, COAEPXKaHWE BNard, U3MEHEHWUS WCXOLHOW BMaXKHOCTM M MOBEPXHOCTHbLIX CBOWCTB
OKas3blBalOT CyLLEeCTBEHHOE BrnusiHUE Ha hroTauuMoHHbIE XapakTepucTukm yrns. Bce npobbl, noasepraemble
UCMbITaHNIO, HEOOXOAUMO XPaHUTb W TPaHCMOPTUPOBaTb TakuM obOpa3om, 4TOObl CBECTU K MUHUMYMY
BO3MOXHbIE U3MEHEHUS NOBEPXHOCTHBIX CBOMCTB. NS MCNbITAHWS CNEAyET UCNONb30BaThb NPEeACTaBUTENbHBIE
npoBel matepuana. OT6op W noarotosky Npob nposoasT no FOCT 10742. [Qns ucnsimyemol npobel yens
onpedenarom Maccosoe codepxaHue enazu e aHanumuyeckoli npobe no NOCT ISO 11722, 3onbHoCMb 110
FOCT ISO 1171, codepxaHue o6uweli cepbi no FOCT 2059, FOCT 8606 unu no FOCT 32465, ebicwyto mensio-
my ceopanus no NOCT 147.

7 YcnoBusa cdnotauum

Ycnoeusi npoBeaeHns UCNbITAHUA, PErNamMeHTUPOBAHHbIE HAacTOSILUMM CTaHZapTOM, MOrYT Bapbupo-
BarbCs A5 NOCTPOEHMUS rpaduka 3aBUCUMOCTU «M3BnedeHune (Boixoa)/cogepxanuey. B tabnuue 1 npeacrae-
NeHbl HavarbHbIe YCNoBusi NpoBeaeHUs NabopaTopHOro UCNbITaHUSA.

Tabnwuuya 1-HavanbHbie ycnosus dnotaumm

Mapametp 3Hauenne napametpa MosicHexns

CopepxaHue TBEpPAOrO 8% Ecnu npu npoBefieHUn nCnbITaHUA BOCNPOU3BOAAT YC-
noBuA KOHKpeTHoW chabpuku, To coaepxaHue TBepaoro
GepyT aHanorMyHo coaepXaHuio TBepaoro Ha dabpuvke
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OkoHYaHue mabnuubi 1

MapameTp 3HaYeHWe napameTpa MosAcHeHNA

O6wuit 06beM 2-6n —
YpoBeHb nyrbnbl 13-16 MM Moa ypoBHeM MynbMbl MOHUMAKT PaccTosiHUe OT Mo-
(0,50-0,62 in) BEPXHOCTKN Mynbnbl 40 CAUBHOMO nopora, U3MepeHHoe
NpwW BKITIOYEHHON rofade Bo3gyXa B YCNOBUSX Nepeme-

LUMBaHUS
Temnepatypa nynbnbl (22¢5) °C —
(72+9) °F

Bpems cmadmBaHma 5 MuH CmauuBaHue npoBofAT 3a 5-10 MUH 0 MOMeHTa fobaB-

NeHNsa peareHToB, BKMOYasa umnennep B paboyem pe-
XuUMe, Npu BLIKMIOYEHHOW nogadve Bosgyxa. Ecnun npoba
HaxoguTcs B XuaKko popme, cMavmBaHue He NpoBogaT

pH EcTecTBEHHbIN —
CkopocTb BpalleHusa umnennepa 1200 06/mMuH —
Mopsagok aobaBneHns peareHToB: — —
1 Oo6aBuTtL cobuparens — [obaBrneHune peareHTOB 1 KOHAULWOHUPOBaHWE NPOBO-
2 Bpems 06paBoTk (KOHAMLMOHM- 90 ¢ AAT B paboyeM pexvume uMnennepa npu BoIKHOUYEHHOM
poBaHus) nogadve Bosgyxa
3 No6aBnTbL BCNeHUBaTeNb —
4 Bpemsi 06paboTku (KOHANLMOHK- 30¢c
poBaHus)
Pacxop Bosgyxa 3 N/MUH Ha nuTp —

nynbnbl
CkopocCTb BpalleH1s NeHoroHa 30 o6/MuH —
C6op neHsl (c Wwarom) 15, 30, 60, 90, 120, —
240

(cymmapHoe Bpems, c)

8 NMpoBeneHne ucnbITaHUA

8.1 PaccuuTbiBaioT 06Lyl0 Maccy npobbl ANs UCNbITAHUSA, UCX0as U3 0bbeMa kamepbl PNOTALMOHHON
MaLLMWHbI, COAEP>XXaHWSA TBEPAOrO B NyIbMe U MIIaHUPYEMOro KONUYeCcTBa UCNbITAHUNA.

8.2 Ucnonb3ys pudenbHblii genutenb, pasgensioT 06uwyto maccy npobbl Ha Heo6XxoAUMOE KONUYECTBO
pennMuupoBaHHbIX Npob oAMHAKOBOW Macchl. [lonyckaeTca nepepacnpeaenutb 4actb nNpobbl B Npeaenax
15 % ot obLwen Macchbl AN NONy4YeHUsi CTPOro 0A4UHAKOBOrO BECA KaXa ol pennMuupoBaHHO| NPoobl.

8.3 OnpenensiloT rpaHynoMeTpuUeckuini COCTaB OAHOIW U3 PennMUMPOBaHHLIX NPO6 B COOTBETCTBUU C
OCT 2093.

8.4 OnonackusaioT BOAOH kaMepy (hnNOTaLMOHHON MaLLMHGI, 3aTeM aobasnsaioT 1/o—3/4 ot o6LLero 06b-
ema BOAbl ANA UCMbITaHUSA. BkniowaloT uMnennep Ha 3agaHHylo CKOpPOCTb. MepeHocAaT npeacTaBUTENbHYIO
npoOy B kamepy hrnoTaUUOHHOW MaLLMHbI. [POBOAAT CMaunBaHue B Te4eHne npudnuantTensHo 5 MuH. [loGas-
NAOT 0CTaBLUYIOCS YaCTb BOAbI, OCTaBNAA HeOoNbLUYIO YacTb ANA ononackusaHna (8.8).

8.5 Onpeaensaiotr pH 1 TeMneparypy nynbnbl.

8.6 Bkniovalotr cekyHaomep, nobasnsaiot cobuparens n NPoBOAAT KOHANMLMOHUPOBAHUE B TeueHune 90 ¢.
Yepes 90 ¢ cmbIBAIOT YacCTULbl YIS, OCTABLUMECH HA CTEHKAX KaMepbl.

8.7 Bkniovaiotr cekyHaomep, 406aBNAI0T BCNEHMBATENb U NPOBOAAT KOHAMLMOHMPOBaHUE B TedeHue 30 c.

8.8 CMbIBAIOT YacTULbl YIMA, OCTaBLUMECH HA CTEHKaX Kamepbl. BkniovyaloT cucTteMy KOHTPONsi YPOBHSA
nynbnbl (Tabnuua 1).

8.9 Bknio4aloT NEeHOroH U Noaavy Bo3ayxa, OAHOBPEMEHHO BKMIOHYAIOT CEKYHAOMED.

8.10 Cobupalot neHy B NogAoH. MNeHy, HanUNLWY Ha CTEHKWU KaMepsbl, CMbIBaIOT BOAOM Ha3aj B Nynbny.
Mpoaonxator cobupatb NeHy B TeYeHWe 3a4aHHbIX BPEeMEHHbIX nepuoaos nubo A0 Tex nop, noka neHa He
nepecTaHeT coaepaTb YacTULbl YIms (MCYE3HET YepHasn okpacka neHbl). Bpema cbopa neHbl ykasbiBaloT B
otyete (Tabnuua 2).
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8.11 Mo okoH4YaHUK nepuoga proTaumm BbIKAKYAOT CUCTEMY KOHTPOSIA YPOBHS MyfbMbl M N04avy BO3ay-
xa. YacTuubl, OCTaBLUMECH HA CTEHKAX KaMepbl U NaTpyOKe, CMbIBAIOT B kKamepy (hnoTauuoHHONW MaLUMHbI (OT-
X0A4bl). YacTuubl, OCTABLUMECS HA NONATKE NEHOIOHA U CIIMBHOM NOPOre, CMbIBAIOT B MOAAOH (MPUCOEANHAIOT
K KOHLEHTpaTy).

8.12 O0e3BOXMBAKT OTX0Abl U KOHUEHTpaT (00bIMHO (PUNLTPOBAHWEM), BbICYLUMBAKOT HA BO3AYXE U
B3BELUMBAIOT. ONpeaensioT BaXXHOCTb, 30MbHOCTb M ApYrMe napaMeTpbl B OTX04aX U KOHLUEHTpAaTe Kaxaon
npoObl B COOTBETCTBUM CO CTAHAAPTaMU, yKa3aHHbIMK B pasgene 2.

9 O6paboTka pe3ynbraToB

9.1 Bce BenUUMHbI PACCUYUTLIBAIOT HA CyX0€e COCTOSIHUE.
9.2 Bbixoa koHueHTpaTa Y, %, paccuuTtbiBalOT No hopmyne

~100-W,
- W, +W,’

rae W, — macca KoHueHTpara, T,
W, — macca oTxof08, T.
9.3 lameHeHune 3HaueHns noboro aHanutudeckoro napametpa K, %, NeHHOro KOHUeHTparta (30/1bHOCMb,
codep:kaHue cepbl, merioma C2opaHus, 20pHYast 4acmp) NO OTHOLLEHUIO K €r0 3HAYEHUIO B BOCCTAHOBIEHHOM
npoBe paccunTbiBatoT No hopmyne

rae P,— aHanutuyeckuit napaMeTp NeHHOro KOHLeHTpaTa;
P;— aHanMTU4eCcKuii NnapameTp BOCCTaHOBNEHHOW Npobbl (Tabnuua 2).
9.4 NameHeHne 3HavyeHus nioboro aHanMTMYEeCKoro napameTpa B pesynsrare onoTaumoHHOTO UCMbITa-
HUSA paccunTbIBaKOT No hopmMyne
g-f-Fe
Fr

9.5 NameHeHne 3HadyeHus noboro aHanuTuyeckoro napamerpa T, %, 0Txoaa (30/1bHOCMb, codep:xaHue
cepbl, mernyoma caopaHus, 20pYasl 4acmp) NO OTHOLLEHMWIO K €r0 3HAYEHUIO B BOCCTAHOBIEHHOW npobe
paccunTbIBalOT No hopmyne
(100 - Y) R

P '

9.6 OhheKkTUBHOCTL 0borallueHua E, %, paccuynMTbIBalOT No hopmyne
Y- A
A

E=

rae A; — 30MbHOCTb, %.

Tabnuuya 2-pumep hopMbl NpesCTaBNeHNA pe3ynbTaToB UCTBITaHUs

MenbitaHne Ne | Homep npobei:

Ycnosus dnotayum

Mokasarenb 3HauyeHne nokasarens

BcneHuBaTens

CobwupaTtenb

MoaudukaTop

CopepxaHue TBEpAOro B Nyrnbre
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OkoH4YaHuUe mabnuypi 2

pH nynensl

Temnepatypa nynembl

Pacxog Bo3agyxa

Macca npo6bl

CKOpOCTb BpalLeHUsi UMnennepa

Tun Mcnonb3oBaHHo BoAbI

KoHueHTpar OTtxoabl
CymMmapHoe Bpemst
15¢ 30¢c 60 c 90¢c 120 ¢ 240 ¢
n=1 n=2 n=3 n=4 n=5 n==6

Macca cyxoit pakuum, r

we(n) i | | | | | [w |
Beixog dpakuum, %
Y() H | | | | | [ |
3onbHOCTb, %
Adn) | | | | | | (4]
CopaepxaHue cepbl, %
S(n) i | | | | | [ |
TennoTa cropaHus, kkan/r
B(n) | | | | | | E
M3meHeHUe TennoTel cropaHns, kkan/r
R(r) | | | | | | (R |
MN3MeHeHue 3onbHOCTH, %
2) | I | | | | [z |
MameHeHne cofepxaHus cepbl
V(r) | I | | | | [vi |
BpeMs okoH4aHuA noTauuu, ¢
WcxoaHas npoba BoccTaHorneHHasi npo6a’?)
Macca, r Wy
3onbHOCTb, % Af
Copepxanue cepbl, % S¢
Tennota cropaHus, kkan/r B;
R W= W (1) + W2

)+ W (n)+ W
A=Y *A M+ Y(2)*A2)+ ...+ Y(n)*An) + Y " A
Sp=Y(1)* S (1) + Y(2) * S2) + ... + Y(n) * Sy(n) + Y * Sy,
Bs=Y(1)* BJ(1) + Y(2)* B(2) + ...Y(n) * B,(n) +Y;* B,
2)Macca BoccTaHOBMNEHHOI NpoBbl —3T0 CyMMa Macc KOHLieHTpaTa 1 0TxoA0B. Ecrin Macca Mcxof Hoii M BOCCTaHOBREHHOM
npo6bl oTnyaetcs 6onee YeM Ha 3 %, pe3ynsraThl aHanNU3a cHUTaOT HEA0CTOBEPHLIMU.

10 Otuer

OTyYeT AOIMKEH BKIIOYATh CRneayloLLyto nHcopmMaLmio:
- NPOUCXOXKAEHMWE U NOJTHYIO UAEHTUDUKALMIO NPOOLI;
- rPaHyNnoOMETPUYECKUI COCTaB NPOObI;

- TUM M pacxoj peareHToB;

- BpeMs CMauuBaHus;

- BpPEMS KOHAMLMOHUPOBAHUS;
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- cogepkaHue TBepAoro B Nyrnbne;
- nokasartenb pH nynbnbl;

- TeMmnepatypy nynbnbl;

- pacxog BO34yxa;

- maccy npobsl;

- CKOpPOCTb BpaLleHusa uMmnennepa;

- maccy dpakyuin KOHUEHTpaTa u XBOCTOB;

- BpeMs cbopa neHbl;

- TUM UCNONb30BAHHOW BOAbI.

Mokasarenu, onpeaenexHble nNo 8.12, npeacTasnsaloT no popme, NpuBeAEHHON B Tabnuue 2.

11 ToyHOCTbL MeTOoAa

[aHHble 0 TOMHOCTU METOAA B HACTOALMIA MOMEHT HE MOSTyYEHbI.
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MpunoxeHne A
(cnpaBouHoe)

BbiGop onTUManbHbIX yCIIOBUNA

HacTroswee npunoxeHue onucbIBAET Npoueaypy OLEHKW (roTalMOHHbIX XapakTepUcTUK yrna nyTemM NsMeHeHus
HavanbHbIX YCNOBUIA NPOBEAEHUS UCTIbITAHUS.

PesynbtaTbl nabopaTopHOro UCMbITaHUSi He OTPaXaloT (HIOTALMOHHBIE XapakTepUCTUKW YT B YCNOBUAX oboraTu-
TenoHon chabpuku. OaHaKo KpUBLIE «W3BNEYEHUe/copepkaHue», NonyYeHHble No AaHHbIM nabopaTopHOro MCMbITaHus,
AaloT UHhopmaLmIo 0 NOBEAEHUN YITIS NPY U3SMEHEHWUN OTAENbHLIX NapamMeTpoB. Ha npouecc conotaunm yrns okasbizaloT
BNMAHWE Takue dakTopsbl, Kak:

- ycnosus crnotauuu;

- NOBEPXHOCTHbLIE CBOUCTBA YIMS;

- rpaHynomeTpr4ecKuii coctas npobbi.

[na ynpaenenus npoueccom dnotaunmn Hambonee 4acto M3MEHAIOT criegyloLme ycnosus dnotaumm:

- BpeMsi KOHAULIMOHUPOBAHUS;

- Bpems cnortauuu;

- TUM peareHToB;

- pacxop, peareHToB;

- pacxop, BO3ayxa;

- nokasatens pH nynbnbi;

- coaiep)xaHue TBepAoro B nyrnbne.

MuaneuayansHble rnoTaumoHHble UCNBITaHNA NPOBOAAT AfA onpeAeneHns BNUAHUS KaXaoro U3 yKkasaHHbIX BbllLe
napameTpoB Ha pesynbrat. Ha ocHoBe nonyyeHHbIX AaHHbIX BbIGMpatoT Hanbonee noaxoasLme Ans 4AHHOIO YITIs ycrno-
BUA hrioTauuum.

Haubonee pacnpocTpaHeHHbIMU ABAAIOTCA UCNbITAHNS MO NOAGOPY ONTUMANLHOTO pacxoaa peareHToB. [ins 3Toro
NpPOBOAAT CEPUIO UCTILITAHUIA B OIMHAKOBbLIX YCNOBUAX, U3MEHSIA pacxo/ peareHToB B COOTBETCTBMM C MITAHOM 3KCMepu-
MEHTa.

PesynsraTbl UCMbITAHUIA NO U3MEHEHWUIO OAHOTO NN HECKOSIbKUX NapaMeTPoB MOTyT BbiTk NpeAcTaBneHbl rpacduye-
CKU (pUCYHKM 2 1 3).

100 120
——0 O—O MIBC
o/o ® 2 @ —@ COCHOBOE Macno
2 e 11,0
S~ 80— o @
. : 0
-
E— 60 / = 10,0 .O
:::i- { g ® /
5 40- o ¢~ a2 9.0- ©
g ' 0—O MIBC ¢ \ ° /
& 20 @ — @ COCHOBOE Macro g 8,0+ .o\.éo
)
0 T T T T 7.0 I T T T
0,00 0,10 0,20 0,30 0,40 0,50 0 20 40 60 80 100
Pacxop peareHTa, kr/T Bbixop, KOHLEHTpaTa, %

PucyHok A.1 — lNpuMep NOCTPOEHUS KPUBLIX «U3BMEYEHUe/coaepKaHne» ass yrnen mectopoxaeHus Mapu Jin
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MpunoxeHue b
(cnpaBouHoe)

PekomeHayeman MeToamka onpeaesieHUA ONTUMaribHOro pexuma oboraimeHus neHHon gnotaunen

5.1 BBegeHue

HacToswas MeToanKka NnpuMeHnMa Ans yriei KpynHocteio MmeHee 500(300) MKM U BKntoYaeT onucaHue obopyaosa-
HUA 1 NpoLenypLl NPOBEAEHUS UCTbITAHUA B NabopaTopHbLIX YCMOBUSIX, HanpaBneHHbIe Ha onpejeneHne onTUManbHoro
pexvma oboralleHns NeHHoi droTaynei.

MeTofuka BkntodaeT cnocob nofrotoskn nNpobel, TpeGoBaHUA K rpaHynoMeTpUYecKoMy COCTaBy, MNOTHOCTU Nyrb-
Mbl, pacxofy peareHToB, BpeMEHW KOHANLMOHUPOBaHNSA, BpEMEHM dnoTaLmi, pacxofy Bosayxa, nokasarento pH nynbnbl.

B.2 O6opyaoBaHue

B.2.1 MawwuHa nabopatopHas ¢pnoTaynoHHas obbemom 1-3 n (pucyHok b.1) gomkHa o6ecnevnsaTb HenpepLIBHOE
yAaneHue neHbl MexaHW4eckum cnocoboM, a Takke fomkHa 6biTb OCHaLlleHa YCTPONCTBOM Nojadn Bo3gyxa (poTtaMerp),
peryniMpoBKA OKPYXXHOW CKOPOCTU U KOHTPONSA YPOBHS XWAKOCTU. B 3aBUCUMOCTM OT NpUMEHAEMON Kamepbl UCMONb3YHT
COOTBETCTBYIOLLME UMMNENephl U CTaTopbl.

B.2.1.1 OcHOBHEIMK pabounMu opraHamu MalUMHbI SBMSIOTCA Kamepa, wnuukacTeH, 6nok umnennepa, NEHOroH,
poTamerp.

B.2.1.2 Bnok uMnennepa n NeHoroHa CMOHTUPOBaHbI Ha KOpryce, BHYTPWU KOTOPOro PacrnonoXxeHsl ABUraTtens
npuBOAa MMNennepa, NpuMBog NEHOroHa, 3MEMEeHTbl ANEKTPUYECKOA YacTu MalunHbl. BepxHsasa YacTb kopnyca 3akpbiTa
KPbILLKO, Nnog KOTOpoW pacrnonoxeH npusog uMmnennepa. Kamepy ycraHaBnuBaloT Ha KOpPNyc NpW NOMOLW Hanpasnsio-
LL|erocst yCTPOWCTBa U (PUKCUPYHOT NOBOPOTHBIM CTOMMKOM.

B.2.1.3 MawwmHa ¢noTaumoHHasn SBNAETCA YCTPONCTBOM NEPUOAUYECKOro feWCTBUSA.

B.2.1.4 MaTepuan, npeaHasHa4YeHHblit ana dnotayum, sarpyxatrotr B Buae nynbnbl. BosmoxHa (gonyckaeTcs)
3arpyska Cyxoro yrfisi B 3anorfiHeHHyo BOAOW Kamepy maluvHbl. pu BpalleHun uMmnennepa nNpoucxoanuT UHTEHCUBHOE
nepemelumBaHue 6e3 nogayu Bosayxa. 3aTem nogaloT PNOTaLUOHHbLIE peareHThl. 3afaroT BpeMs KOHAWULWOHUPOBaHNS
nynbMnbl ¢ peareHTaMu, Nocne Yero Yepes poTameTp MogaloT B Kamepy Bosgyx. Perynuposky konuyectsa nogaBaemMoro
BO3JyXa OCYLLECTBSAOT C NOMOLLbIO BEHTUNSA poTaMeTpa.

B.2.1.5 BennbIBWWA NEHHbIA NPOAYKT YAANST U3 KaMmepbl MeHOrOHOM.

B.2.1.6 Hanuune B kamepe wnuukacTeHa (NepeaHero KapMaHa) ¢ OTBEPCTUEM MO3BONSAET BEPHYTb B 30HY
umMnensepa cry4aiHo 3aHeceHHble B MEHHbIA NPOAYKT YacTulibl, YTO MOBLILLIAET Ka4ecTBO (roTaLuu.

B.2.1.7 B 3aBWCMMOCTM OT CBOWCTB W KonuuyecTBa NepepabaTbiBaeMOro MaTepuana nofbupaloT OCHOBHbIE
perynupyeMble napaMeTphbl; YacToTa BpalleHWs UMnennepa 1 Konn4ecTBo NoAaBaeMoro Ha (roTaLuio Bo3gyxa.

B.2.1.8 OkpyxHas ckopocTb He [ofxHa npesbilaTte 6onee 9 m/c. MNMoaady Bo3ayxa B KaMepsl peryrnupytotT AByMS
poTameTpamu. Manblii pacxog Boaayxa oT 0,1 4o 1 n/MUH perynupytoT ogHWM poTameTpoM, a Gonblumid pacxog ot 0,66
40 4,1 n/MUH — ApyruM poTaMeTpoM.
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PucyHok B.1 — TunoBoe MCNOMHEHNE MeXaHWYeCKon nabopaTtopHON oNOTaLMOHHON MalUNHBbI

b.2.2 lononHuTenbHOe o6opyaoBaHune

B.2.2.1 MpremMHuKn (MUCKM) 4N NEHHOro NpoaykTa.

B.2.2.2 Pe3epByapsb! (Begpa) Ans 0TXOA40B.

b.2.2.3 I'pywa cmbIBHasA.

b.2.2.4 BakyyMm-Hacoc.

b.2.2.5 BopoHka EroxHepa

B.2.2.6 Konba ByH3eHa.

B.2.2.1 ®unbTpbl ByMaxHbIe.

B.2.2.8 LiunuHap MepHbIi

b.2.2.9 MuneTkn MepHble, MUKPOLLINPULbI.

B.2.2.10 Becbl nabopatopHble (YalleyHble).

B.2.2.11 Wkad cywmnnbHbIA ¢ NPUHYAUTENbHOM BEHTUASALMER, cnocobHOi noggepxmnsaTe Temnepatypy 40 °C.
B.2.2.12 Hab6op rvpb (pa3HoBeChI) A4/151 1TabopaTOpPHbIX BECOB.
b.2.2.13 Becbl aHasiMTuyeckme, To4HocTb o 0,001 r.
b.2.2.14 Pa3HoBecChl A1 aHaIMTUYECKNX BECOB.

B.3 Mop6op peareHToB

B npouecce o60oralieHns yrofbHbIX LIaMOB UCNO/b3YOT anossipHble peareHTbl (cobupaTenn) u retepononsipHble
peareHTbl (NeHoo6pasoBarenu).

PeareHTbl AN hnoTauum yrosibHbIX LWIaMoB AO/MKHbI COOTBETCTBOBATb TEXHUYECKMM YCNIOBUAM WM CcTaHAapTaMm 1
NMeTb r’mrmneHnyeckmne CepTVI(*)VIKaTbI.

OCHOBHbIMY NOKa3aTeNsiMU peareHToB, OnpeAensowmnx X NpUMeHeHe ANs1 YToNbHOW hnoTauum sBASTCA: BA3-
KOCTb, M/IOTHOCTb, MOJEKYNAPHbIA BEC, PACTBOPMMOCTb B BOAE M OPraHNyeckux pacTBOPUTENsX, NOBEPXHOCTHOE HaTsxe-
HWe, arperaTHoe COCTOsIHUE.

OCHOBHblE MoKa3aTenn peareHToB, onpefensiolwye ux npuMeHeHne ans yronbHoW dnoTtaumm:

- yAOo6CTBO B aKcnnyatauny — noxapobe3onacHocTb, KOppoaupytoLiee AeiicTBre, NeTy4YecTb;

- CTabubHOCTb CcOCTaBa MPOAYKTa MPY U3rOTOBMEHUU U A/IUTENIbHOM XPaHEHUN B YCOBUSAX oboratutenbHoi da-
BpuIKY;

- TpaHcnopTabensHOCTb 1 yA06CTBO XpaHeHUs.

10
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B.4 MNopsaaok npoBeAeHUA nccnegoBaHus

B.4.1 VcnbiTaHWs BLINOMHSIOT BO dhrioToMalunHe o6bemoM 1 AM3, Ha BOAONPOBOAHOW BOE, MaTepuan — LUNaM,
Nony4YeHHbI B NabopaTopHbIX YCOBUSX B 3aBUCMMOCTU OT CBOWCTB (OrOTUPYEMOCTH, NPefBapUTENbHO 3aMadnBatoT Ha
2, 5,10, 15 1 30 muH; ans Gonee TpyLHODNIOTUPYEMBIX — B TedeHne 1 u.

B.4.2 ins onpegeneHua roTMpyemMocTy LWnamMoB NPOBOAAT OMbIThl Apo6HOW droTayun. OnbIT ApoGHOW droTa-
LiM NO3BONSAET BbISBUTEL BO3MOXHOCTMU MO Ka4eCcTBY NPOAYKTOB NpU drioTaumu, onpeaeniTs pacxoabl peareHTa cobupa-
TEens W BCrneHuWsaTens.

B.4.3 Mynbny, nepeHeceHHyo B Kamepy, nepemMellnBatoT B TedeHne 1 MUH. Mocne Yero nogatoT nepsyto 03y CO-
6upatens. Myneny ¢ cobuparernem TWaTenbHO NEPEMELLNBAIOT B TeHeHUe 45 ¢ 1 3aTeM L06aBnsAoT neHoobpasoBaTenb.
KoHAuuuoHupoBaHue npogomxaerca elle 15 ¢, n 3aTeM BKIOYalOT Nojgady Bo3gyxa.

CreM npofyKkTa NPoBOASAT KaXAYo MUHYTY B OTAENbHLIE EMKOCTH.

B.4.4 PeareHTbl nofatoT B HaTypansHOM BUAE KannsMu, peareHT-cobupaTesb nojgatoT Mo Kanse Kaxayr MUHyTY,
a peareHT-BCMeHuBaTenb Kaxgole 2 MuH. [Nocne AobaBkv criepytoLied MOpUMKM peareHTOB Mynbny KOHAULMOHWPYHOT
10-15 ¢ 1 cHOBa BKIO4aOT Nogady Bosgyxa.

B.4.5 Mepuogmnyeckyto nogavy peareHTa U CbeM KOHLieHTpaTa NPoBOASAT A0 NOSHOMo npekpalleHns obpasosaHus
neHbl. CTEHKN Kamepbl MOCTOSAHHO OMbIBAIOTCA BOAOWA MPW MOMOLUM IpyLUM. YpoBeHb MynbMbl Ha BCEX CTagusx, kKpome
OKOHYaTENLHON, NOALEPXKNBAETCA AOCTATOMHO BEICOKAM ANA 0OnerdyeHna ckema MeHbl, HO Mynbna HU B KOEM criydae He
JOMmKHa nepenuBaThCs.

B.4.6 MpoaykTel hnoTaumm BeICYLLMBAIOT, B3BELLWBAKOT, ONPeenstoT BbIX0A NPOAYKTa Kaxaoi MUHYTLI, onpeaens-
FOT €ro 30MbHOCTb U pesynbraThl 3aHoCAT B Tabnuuy B.1.

Tabnuya B.1— Pesynsrarsl NOCTPOESHUA KPUBOI OOTUPYEMOCTH

CymmapHble, %
Bpems :m_?m”m’ Y, % A9 % KoHueHTpaT OTxogbl
Y Ad Y Ad

1 21,9 8,7 21,9 8,7 100,0 14,0
2 17,5 9,6 39,4 9,1 78,1 15,6
3 41,8 10,4 81,2 9,8 60,6 17,3
4 6,6 13,2 87,8 10,1 18,8 32,5
5 54 23,0 93,2 10,8 12,2 43,0
6 0,8 291 94,0 11,0 6,8 58,9
7 11 34,8 95,1 1,2 6,0 62,9
KoHueHTpar 95,1 11,2 100,0 14,0 49 69,2
Otxoabl 4,9 69,2

UToro: 100,0 14,0

b.5 OnpeneneHue TeopeTuvyeckoro npeaena pnoTUpyeMocTy yronbHOro wnama

B.5.1 TeopeTudeckuii npegen onoTUpyeMoCTU YrorbHOW Npobbl onpeaensoT MeToA0M (roTauuoHHOro dpakuymuo-
HUpOBaHMUS.

dnoTauMoHHoe hpakLUMOHUPOBaHUE — METOZ pasfAerneHns YronbHOro wnamMa Ha psjg dppakuyui nyTem nposefeHusn
ceneKkTUBHOW drioTaLmmn Npu onpeperneHHbIX YCroBUsX.

B.5.2 MNMpun aHanu3e ¢noTMpyeMoCTU NpoLiecc COCTOUT U3 HECKONbKUX NocnefoBaTefbHbIX CTaguii:

- OCHOBHas dhroTauyus — 06blYHbIA (PNOTaLMOHHBIA OMBLIT C UCNONb3oBaHNEM APobHOK NogaYn peareHToB; 3aja-
Ya — MakcumarsnbHoe u3BnedeHue Bcero pnoTupyioLLerocs Matepumana;

- NepevncTHas dnotaumsa — ABa-Tpu pasa fnepevncTka NEHHOro NPoAYKTa; 3afadya — OTAeNUTb BCE MEXaHN4ecKn
yBneYeHHble MUHeparibHble NPUMECH B OTXOAH;

- (hpakUnoHMpoBaHue — pasfierneHne KoHLUEHTpaTa NepevyncTHON onepauum Ha oTaernbHele dpakuumn Npu pasnuy-
HoM Yucne obopoTos umnennepa 6e3 noga4m Boayxa.

B.5.3 Konu4ecTso noTalMOHHbBIX peareHTOB paccyMTLIBAOT HA OCHOBE 3HaYeHWUi Ccp " I'Icp, rae:

C., — CpeaHee KomnuuecTBo cobuparensi, Heo6X0ANUMOe Afst OGBIYHOMO (PIOTALMOHHOIO ONbITa ¢ AaHHLIM Yrorb-
HbIM WNAMOM (B rpaMMax Ha TOHHY Yrns);

M., — CPEAHAA KOHUEeHTpaLus neHoobpasoBatenst B M/l (rioTaLuoHHOR Nysibribl;

Ccp " I'Icp ONpeaensoT Ha OCHOBE SMMUPUYECKUX AaHHbIX.

Ycnoeus npoBefeHuss roTalMoHHOro (pakLUMOHMPOBaHUS U MONyYeHHble pesynbraTthl OOpMISAIOT B BUAe
Tabnuubl B.2.

11



FOCT 33656—2015

Taébnuya Bb.2 —Tpumep cdopMbl NpefcTaBneHns pe3ynsratos ¢pnoTauuoHHOro pakLMOHUPOBaHUA

OnbiT Ne

MpouncxoxaeHue nNpobui: NuTaHne dnotayun

Tun yrna: mapka

[ata ot6opa npobbi:

Hata aHanu3a:

Llens aHanuaa: onpefeneHue npeaensHoi ¢pnotupyemMocTtu

Tun BoAbl: BogoNpoBogHas

Tun nabopaTopHOi MaLLWHbLI: MexaHuyeckas

EmMKocTb hrioTokamepsl: 2,5 am3

HaBecka yrna: 250 r

®noTopeareHTbl: cobuparens —
neHoobpasosarens —

Bec kannu, mr:  cobuparens —
neHoobpasosarenb —

B5.6 OnpeaeneHue onTUManbLHOroO pexuma cprorauum

B.6.1 CyllecTByeT ABa MeToAa NMaHUPOBaHUS IKCMEPUMEHTA: Knaccuyeckuin (TpaauLMoHHbIN MeToa 3aiaens-
[aycca) u cratucTudeckmit. MNpu Knaccu4eckoM MeTofie MooYepeaHo U3MEHSAETCA Kaxblii dhakTop A0 OnpefeneHHoro
YaCTHOro MakcMMyMa npu NOCTOAHHOM 3Ha4€HMK BCEX NPOYMX haKTopoB.

B.6.2 MeToabl CcTaTMCTMYECKOTO MMaHUPOBaHUA 3KCMEPUMEHTA OCHOBaHbI Ha OfHOBPEMEHHOM W3MEHEHWUM
dakTopoB. MNpu 3TOoM cTatucTudeckass obpaboTka No3BONSAET BbASNUTL BAUSHME KaX[oro oTgenbHoro dakropa U uUx
COBOKYMHOCTU Ha U3MEeHeHWe nokasaTenei npotecca.

B.6.3 lNpu nccrnenoBaHUm METOA0M KPYTOro BOCXoXAeHus (MeToa Bokca-YuncoHa) BO3MOXHO NPUMEHEHUE NOMHOIo
haKTopHOro aKCnepuMeHTa, Korla pearnuayotcs Bce BO3MOXHbIE KOMOUHaLMK YPOBHEH NepeMeHHbIX (hakTopos.

B.6.4 Mo knaccu4eckoil METOAUKE B OMbITAaX MO YTOMHEHUIO ONTUMANbHBIX PACXOA0B peareHThl, obnagaowue co-
OuparensHbIMK CBOMCTBaMKU, NofaloT cpa3y B OAMH NpueM npu pacxogax 100, 300, 500, 700, 900, 1100, 1300, 1500 u
40 2000 r/T. Ecnn pesynkraThl onoTauuyM He USMEHSIOTCA UMK YXYALLAIOTCA NPU YBENTMYEHUU pacxofa peareHTa, onbIThl
npekpaLlyatoT.

B cnyyae Heo6x0AMMOCTH OMbITHI CTABAT NPU MPOMEXYTOUHBIX pacxogax peareHta (200, 400, 600 r/T n . 4.). Onpe-
L ensoT onTUMarkbHbIii pacxoa cobupatens. OnpegeneHne oNTUMAaNbHOIO pacxofa peareHTa BcneHmBaTens NPoOBOAAT Ha
onTUManbHOM pacxoge cobupatens. [Ans aToro CTaBAT ONbIThl HA pasnUYHLIX pacxogax BerneHusarens (25, 50, 75, 100,
150,200 r/Tu T g.).

B.6.5 CbeM KoHUeHTpaTa B 3aBUCUMOCTUN OT NOMAYYEHHBIX Pe3yNBTaTOB NPON3BOAST B OTAENbHbLIE NMPUEMHUKU Yepes
1, 2, 3, 4, 5 MWH, U Kaxablil COOTBETCTBEHHO 0603HaYaeTCA. «KOHUEHTPAT |», «koHUeHTpaT lI» n T. 4., a Takke CbeM Bceit
neHbl — KOHLEHTpaT «obLmii» 3a Bce BpeMA dnoTauuu.

B.6.6 MNpw ycTaHOBNEHHOM ONTUMasnbHOM pacXxofe peareHToB U cnocobe Ux 3arpyskn MOCTAHOBKOW crnieuaribHbIX
Cepuii OMbITOB YTOYHSIIOT U BCE OCTanbHble YCNosua notaunn: BpeMa KOHAWLMOHMPOBaHUS ¢ cobuparenem, MnoTHOCTb
nynenel.

B.6.7 MeTofbl CTaTUCTUYECKOrO NNaHUPOBAHUA IKCNEPUMEHTOB OCHOBAaHbI Ha OfHOBPEMEHHOM U3MEHEHMU MHOTUX
hakTopo., NpUYEM NnaHbl IKCNEPUMEHTOB AOMYCKAIOT TaKylo NOCAEAYIOLYI0 CTaTUCTUYECKyto 06paboTKy AaHHbIX, KOTO-
pas No3BOMAET BblfeNNTb BAMSHUE KaXA0ro OTAENbHOro gaktopa U UX COBOKYMHOCTU Ha U3MEHeHMe BbIXOAHbIX MapaMe-
TPOB npoLiecca.

B.6.8 MHdopmaLumio o npouecce NpeacTaBNAOT ypaBHEHUEM perpeccun.

B.6.9 CTaTucTnka no3BonsaeT oUeHUTL HaAEXHOCTL NONYYEHHbIX AaHHbIX, BEIMUCTTUTL AOBEPUTENBHLIE UHTEPBanbI
pe3ynsraToB OTAENbHBIX OMNbITOB, 3KCTPEMaNbHbLIE TOYKU U KO3 DULNEHTE YpaBHEHUIA perpeccuid.

B.6.10 BbiSop npeobnagatoux pakTopoB U OLEHKa UX 3HAYUMOCTU Mo KoadbMLMEHTaM perpeccum JIMHENRHOM
MOAENU NO3BONAIOT CNMaHMPOBaThb NMocneAyloLne 3KCNePUMEHTLI ANA AOCTUXEHMS ONTUMaribHOW obnacTu KpaTtyanwmum
nyTem.

Hanpumep, no MeTofly KpyTOro BOCXOXAEHUA ANA BCeX NPob NPUHUMAETCS HECKONBKO NEpeMeHHbIX (akTopoB:

- NNOTHOCTb Mynbiibl, KI/M3(X;);

- pacxoa cobupatens, Kr/T (Xy);

- pacxoa BcneHuBarens, KriT (Xz) U Bpems hnotauun, MUH (Xy), U T. 4.,

- BpeMA KOHAULMOHUPOBAHWA NyNbMbl ¢ cobuparenem, MUH;

- KONMYeCTBO ONLITOB, onpefensemoe kak n = 2K,
rae K — 4ncno nepeMeHHbIX (akTopoB, AN YeThIpex NepeMeHHbIX n = 24= 16,

B.6.11 3a KpuTepuit OMTUMU3ALIMKA MPUHATEI UNKM M3BNEYEHNE FOpIoMeil Macchl B KOHLIEHTPAT, UMK 305IbHOCTb KOH-
LueHTpaTa, UK 301bHOCTb OTXOA0B.

B.6.12 B Tabnuue 3 npuBeAeHbl 3Ha4YEHNA HYMNEBOIA TOMKW U MHTePBanNoB BapbUpoBaHUsA ¢aKTopoB Npu onpegene-
HWUW ONTUMAaNbHOrO peXuMa roTaLn CryLLIeHHOro NpoAyKTa pagnanbHOro crycTutens.
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Tabnunuya b.3— VMHTepBansl BapsMpoBaHUs hakTopos
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MepemeHHble dhakTopbl
MokasaTtenu CoaepxaHue Pacxog Pacxog Bpemsi crioTaLum,

TBEPAOro B nynbne, cobuparens, BCNeHuBaTens, MUH. X

Kr/m3, X, KriT, X, Kr/T, X 14
OcHoBHoM ypoBeHb (X;=0) 100 1,500 0,300 4
NHTepsan BapbupoBaHusa (AX) | 20 0,200 0,100 1
BepxHuii ypoBeHb (X;= +1) 120 1,700 0,400 5
HuxHuit yposeHb (X;=—1) 80 1,300 0,200 3

B.6.13 [ns onpefeneHnst oLMBKM NOBTOPSIEMOCTU OMbITHI MPOBOAST HA OCHOBHOM YPOBHE,

npusegeHsl B Tabnuue B.4.

Tabnuya B.4 — OnbiTbl Ha OCHOBHOM YpPOBHE

pe3ynsraTbl KOTOPbIX

Ne MepemeHHble dakTopbl DyHKUMM OTKNMKA
onerma X4 X X3 Xy A% Aory Ayex Yo % Erop
1 100 1,500 0,300 4 13,0 47,5 21,7 74,7 83,0
2 100 1,500 0,300 4 13,4 43,8 221 71,3 79,3
3 100 1,500 0,300 4 13,0 49,8 221 74,8 83,5
4 100 1,500 0,300 4 12,8 47,8 22,0 73,7 82,4
CpenHee 3HadyeHne 131 471 73,6 82,0

B.6.14 Owmnbky NoBTOPSEMOCTH ONPeLeNAOT No opmyne

X (7-v)

Oy = n-1 ’

rae V— CcpeAHee 3HavYeHne napneveHuna roproqe|7| MaccChl B KOHLEHTpaT N0 OCHOBHOMY YPOBHIO,

Y; — Kax[j0e 3HaueHe N3BNeUeHs roplodeit Macckl B KOHLEHTPAT,
N — KOMWYeCTBO OMLITOB B OCHOBHOM YPOBHE.
Y=(83,0+793+835+824):4=820

Y- Y,2= 7,29,

1,89

1,047,2042,25+ 0,16
v 41 -

T2
)y Y=Y 2 _
T ,Cq | Aucnepcus nosTopsieMocTy, S%socnp. = 3,97

B.6.15 Onpepgenexune oLLMGKN NOBTOPSEMOCTU MO NapameTpy onTUMU3ALMK:
- BbIXOA KOHLUEeHTpaTa:

Y=736%; (Y-Y,?=121,

(Y-Y,)2=529;

(Y= Y32 =1,99; (Y- Y,)2=0,01,

oy =4/2.65=163, S2ocnp. = 2,65.

s? =

Bocnp. —

B.6.16 B Tabnuue b.5 npvBeaeHa matpuua NnaHMpoBaHUA U pesynisTaThl ONbITOB (hnoTaLuu.

KoatbpuLmeHTl ypaBHEHUs perpeccum BbIMUCHSAIOT No opmyrne

1an

Bi=n 2%

roe Bj— KO3 MULIMEHT Perpeccuu j-0i KOMOHKWN MaTpuLib!;

/ — HOMep onbITa;

13
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N — KONIMYECTBO OMNbLITOB B MaTpuLe,

Y; — pesynsrar napametpa onTUMU3aLum B i-OM OMbITe,

X,-j— ycnosHas 6e3pasamepHasn nepeMeHHas j~0ii KONMTOHKM /-ro onbiTa (ANeMeHTsl MaTpuLbl NnaHupoBanus +1 unu —1).
YpaBHeHUue perpeccun nMeeT BUA:
Y5=Bg + Byxq + Boxy + Baxz + Byxy,

Y5 = 64,07 + 4,56x, + 6,67, + 20,97x3 + 2,02x,,

Tabnuya b.5— Matpuya nnaHupoBaHUa U pesynbsraTbl ONbITOB

o Y, Y, Yy Y, Ys
onbITa X4 X2 %3 X4 A%, A Al ¥ 1% E
oTX UCX k rop
1 2 3 4 5 6 7 8 9 10
1 - - - - 11,9 24,7 22,0 211 23,83
2 + - - - 11,4 26,2 224 26,0 29,69
3 - + - - 9,9 28,7 221 35,2 40,71
4 + + - - 11,2 35,0 22,0 54,7 62,27
5 - - + - 12,0 451 229 67,2 76,70
6 + - + - 13,5 51,4 21,6 78,5 86,60
7 - + + - 12,6 54,5 21,7 78,3 87,40
8 + + + - 13,5 56,4 21,8 80,6 89,15
9 - - - + 10,4 27,9 21,5 36,4 41,54
10 + - - + 12,1 26,6 223 29,8 33,71
11 - + - + 11,4 29,0 220 40,0 45,43
12 + + - + 11,8 37,3 221 59,7 67,60
13 - - + + 12,2 44,9 222 69,4 78,30
14 + - + + 14,1 55,3 222 80,4 88,80
15 - + + + 12,9 486 225 73,1 82,15
16 + + + + 14,7 63,4 23,6 81,7 91,20
B, B, B, B,
CpegnHee +4,56 +6,67 +20,97 +2,02 B =64,07
CpegHee +4,42 +5,91 +19,14 +1,81 Bg = 57,01

B.6.17 MNpoBepstoT 3HAYMMOCTE KOSPPULMEHTOB ypaBHeHUI perpeccun. KoadppuLneHTbl 3Ha4MMBI, €Cnu BbINON-
HeHoO ycrioBume

~
a
<

o

roe t — koadpuLneHT CThlofeHTa;
G, — OLINGKa NoBTOPSEeMOCTH.

Mpu goBepuTensHoit BeposiTHocTu P = 0,95 uncno cteneHel ceoboabl

f=n—1=4-1=3, rge n—4Ucno onbLITOB B OCHOBHOM YPOBHE.

Mpu faHHOM 4Yucne cTeneHel cBoboabl U AOBEPUTENBHOW BEPOSTHOCTU onpefensitoT koadduymeHT CTelofeHTa
t = 3,182. Takum o6pa3om, koadhPULMEHTEI 3HAYUMEI, €CrK

B->M =1,50 B, =4,56 =2 1,50; B, =6,67 21,50, B, = 20,97 2 1,50; B, = 2,02 21,50

,—\/ﬁ—,,aTaKKaK1—,_,,2—,_,,3—,_,,4—, ,50 , To BCE

KO3hPULMEHTbI ypaBHEHUSA 3HaYUMBbI.

B.6.18 NpoBepKy afekBaTHOCTM Mofenu no kputepuio duliepy onpeaenstoT no dopmyne

rae S2,.. — ocTaTouHas AuUCnepcus, KoTopas pasHa

14
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Eropi - Y1)2 + (Eropz - Y2 )2 +---(Erop/‘ =Y )2
N-(K+1) ’

SgCT = (

rae N — 41cno ONLITOB B Marpuue;
K = 41cno nepemMeHHbIX (haKTopoB;

EEOpi — U3BneYeHue roprodeil Macchl B KOHUEHTpAT AN /i-ro onbiTa
S4cr = 64,60.
64,60
PacueTHoe 3HaueHune kpuTepusa duwepa: Fpacq. = 357 =18,1.

Mogens agekBatHa, ecim F,o, 2 Frogn

5.6.19 Kputepuii ®uiuepa F TabnuyHbIn ONpeAensiioT No 3HaveHnam f; n f,

fy = N—(f+ 1), rae f—uncno nepeMeHHbIX hakTopos;

f1=4,f,=16-(4+1)=11, F 6, = 3,36pacq. Z Fa6n-

CnepoBartenbHo, yHKUUA NUHERHa U MOAENb afileKBaTHa, BO3MOXHO ABWXEHUe No rpagneHTy. BosmoxeH nouck
onTUManbHoro pexumMa. Takum obpasom, ypaBHeHWe perpeccumn byaer uMeTb BUA

Y5 = 64,07 + 4,56x, + 6,67x, + 20,97x5 + 2,02x,.

Hucnepcun: nosTopsaeMoctu — 3,57, koadppuumeHTos perpeccumn — 1,50, apeksaTHocTu — 64,60; kputepuin duiepa
F pacyeTHbIin — 18,1.

B.6.20 YpaBHeHUe perpeccun No napaMeTpy onTUMU3aLun BbIXOAA KOHLUEHTpaTa Npu cdnoTtauyum cryleHHoro npo-
LyKTa pagnanbHoro CrycTutensa umeeT BUA:

Y4 =957,01 +4,42x; + 5,91x, + 19,14x5 + 1,81x,,

3,182.
B >——— 82163 =1,30.
V16
Bce koadhduLneHTEl ypaBHEHUA perpeccun 3HaduMbl. [poBepKy afekBaTHOCTU MOAENU OMNpeAensaoT Takke no
67,74
kputeputo Guiepa. OcTaTouHas AMCNepcUsi No BeIXOAY KOHUEHTpaTa 82ocT =67,74; Fpacw = 265 =25,56; Fpacq. 2 Fia6n.

Mogerb afekBaTHa, BO3MOXHO ABUXKEHWe Mo rpagueHTy Y,
5.6.21 [enxeHne no rpagueHty Y5 npusefeHo B Tabnuue B.6.

Tabnwuya B.6 - [OsuxeHune no rpagueHTy ansa Y5 (Erop)
AdK A OTX Advlcx Yk'% Erop
KoadhpuuneHTsl
perpeccuu:
B; +4,56 +6,67 +20,97 | +2,02
B;AX 91,2 1,334 2,097 2,02
LLlar, cooTBeTCT-
BYIOLMA W3MeHe-
Huto x B 20 pas 46 0,067 0,105 0,1
OkpyrneHue 5 0,067 0,105 -
MexofHblin 100 1,500 0,300 4
ypOBEHb
Ne onbita: 1 105 1,567 0,405 4 14,9 51,1 21,7 81,2 (8825
2 110 1,634 0,510 4 14,9 56,6 22,1 82,6 |90,23
3 115 1,701 0,615 4 15,6 59,0 21,3 86,9 |[93,19
4 120 1,768 0,720 4 16,4 60,4 21,8 87,8 |[93,86
5 125 1,835 0,825 4 17,0 63,6 229 87,3 |98,51

B.6.22 3a onTuManeHbI pacxof peareHTa NPUHUMAIOT pacxod, NPU KOTOPOM NONYYEHbl HauNy4yLne TeXHOMornye-
cKue pesyneraTthl (301bHOCTb NPOAYKTOB (hrioTaLym, BLIXOA KOHUEHTpaTa). B onTuManbHbIX ycrioBuax dnotauyum crasart
OT TPeX A0 NSATU OMbITOB.

Mpun KoHTpone paboTel oGoratuTenbHbIX abpuk, a Takke NpU NabopaTopHbIX UCTILITAHMAX HEOBX0AMMO BBECTM
oLeHKy adpdpekTuBHOCTU onepaumii oboralyeHuns. M3 yncna cylecTBYIOWNX OLEHOK HEKOTOpbLIe U3 HWUX NONYYUIv LLUMPO-
Koe pacnpocTpaHeHue:
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1) TouHY Hay4HYIo OLEeHKY 3P PeKTUBHOCTU oboralleHns aaeT Tak HasbiBaeMbll UHOEKC CeNeKTUBHOCTU, onpeje-
naemMel no popmyne

r 3
EK 'EOTX

SEer g3
Eom Ek
rae Efy — usBnevenme roptoveit Macckl B KoHLeHTpaT; EL — n3BneyeHme roptodeit Macesl B 0Txoabl; ES — ua-
BIieYeHMe 30r1bl B KOHLeHTpaT; E3 . — u3BneyeHne 30kl B OTXOAHI.

dusnyecknii cmbicn: Yem BonbLue roprodeit Macchl U3BMEKAETCA U YeM MeHbLLE OTXOA0B OCTAeTCsA B KOHLEHTpaTe,
r

TeM 3HadeHune apobu Er—K Bonblue. YeM GonbLue 305kl M3BNEKaeTCA B OTX04bl M YEM MEHbLLE ee OCTaeTCA B KOHLEHTpaTe,
OTX
E3
TeM Gonblue 3HadeHne Apobu —22%.
Ek
OheKkTUBHOCTL NMpouecca oboralleHns TeM Belle, Yem Bonblue CeneKkTMBHOCTb, ABNALWAanca cpegHeapudpme-
TUYECKOWA 3TUX ABYX BEMUYMH.
2) [Ina oUeHKN ceneKTUBHOCTU npoLlecca drotayum npodeccopom K.®. BenornaszoseiM npeanoxeH KoappuymeHT
CENeKTUBHOCTU, onpeaenseMelil no popmyne

Ig—1
S— 1—E1’
lg 1

1-E,

roe E4 n E; — n3BrneYeHne COOTBETCTBYOLUX MUHEPanoB B KOHLIEHTPAaT 3a HEKOTOpOe BPeMsl, MUH.
B npumeHeHUm K yrnto E4 U E; — COOTBETCTBEHHO U3BMEYEHUE B KOHLIEHTPAT roprodeid Macchl U 301bl.

Al - Ad
3) KoacbhuumneHT cenekTuBHocTU Tpywnesuya K = "TXT.
AMCX
v(Af-A%)
4) dopmyna XaHkoka-JlyiikeHa, %, E = d ,
(100-AF) A

rae: y — BbIXOA KOHUeHTpara, A‘{, — 305bHOCTb NMUTaHUA Ha CyX0e COCTOsIHUE, A?'( — 30MbHOCTb KOHLIEHTpaTa Ha cyxoe
COCTOSIHUE.
5) KoappuumeHT TexHonornyeckoin appeKTMBHOCTU ONPEAENAIOT No popmMyram:

E:EK'EOTX %:
100 ' 7

yﬁOO—Aﬁ)

E., =
K 00— A9

, %,

B Yorx (1 00— Ang)

Eorx= %,
OTX 100_Agcx
_ad
dopmyna Liuneposuya, %, E = M,
Al
EE,
®opmyna T.I. domeHko, %, E = _1 o

roe E, — n3snedeHue nornesHon YacTu B KOHUEHTpaT,
E, — n3BneyeHune Henone3Ho 4actu B 0TX0Abl.
dopmMyna nocne NoAcTaHOBKN 3Ha4eHui E u E,, %, nmeeT Bug

16



FOCT 33656—2015

YK(1OO_A}%)'(1OO_YK)'Ang

== 100-(100 - AfLy ) Afex

1— Tk HK + YOTXHOTX

6) OHTponuiiHLIA KpuTepuid, %, Eq) = m
ncx

rae Hj — sHTPONUA KOHLeHTpaTa;
Hypy — @HTPOMUS OTXOL 0B;
Hycx — SHTPOMMSA NCXOAHOTO MaTepuana.

b.7 ToyHoCTb

TOYHOCTE HacTOALLEN peKOMeHAyeMo METOAMKM yKazaHa B Tabnuue B.7.

Ta6nuuya B.7 — Kputudeckoe sHadeHue t — pacnpeneneHne CTelofeHTa U x2 — pacnpeaenexue Nupcoxa

t — pacnpegeneHue x2 — pacnpegeneHmne
Ne onbITa
P=0,05 P =0,01 P =0,05 P=0,01
1 12,7 63,66 3,841 6,635
2 4,303 9,925 2,991 9,210
3 3,182 5,841 7,815 11,34
4 2,776 4,604 9,488 13,28
5 2,571 4,032 11,07 15,09
6 2,447 3,707 12,59 16,81
7 2,365 3,499 14,07 18,48
8 2,306 3,355 15,51 20,09
9 2,262 3,250 16,92 21,67
10 2,228 3,169 18,31 23,31
1" 2,201 3,106 19,68 24,72
12 2,179 3,055 21,03 26,22
13 2,160 3,012 22,36 27,89
14 2,145 2,977 23,38 29,14
15 2,131 2,947 25,00 30,58
16 2,120 2,921 26,30 32,00
17 2,110 2,898 27,59 33,41
18 2,101 2,878 28,87 34,81
19 2,093 2,861 30,14 36,19
20 2,086 2,845 31,41 37,57
21 2,080 2,831 32,67 38,93
22 2,074 2,819 33,92 40,29
23 2,069 2,807 35,17 41,64
24 2,064 2,797 36,42 42,98
25 2,060 2,787 37,65 44,31
30 2,042 2,750 43,77 50,89
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YK 662.7:006.354 MKC 73.040 MOD

KntoueBble croBa: yrofnib KaMeHHbIi, hriotaums
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