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MNMpeaucnosune

Llenu, OCHOBHbIE MPUHLUMMbLI U OCHOBHOW MOPSAAOK NPOBeAeHUs paboT No MEXTOCy4apCTBEHHOW CTaH-
aaptusaumn ycradosneHbl FOCT 1.0—2015 «MexrocygapcteeHHasa cuctema craHgaptudaumm. OCHOBHbIE
nonoxeHus» n FOCT 1.2—2015 «MexrocygapcreeHHas cuctema ctaHgaptmusauun. CtaHaapTthl Mexrocyaap-
CTBEHHbIE, MPaBMIa U peKkoMeHAauum No MEXrocyaapCTBEHHON cTangapTuauuu. Mpasuna paspaboTku, npu-
HATWA, OOHOBIEHUS U OTMEHBI»

CBeoeHuA o cTaHgapTe

1 NMOAIOTOBJIEH TexHudyeckuMm KOMUTETOM no cTtaHaapTudaumm TK 179 «Teepaoe MuHepansbHoe To-
NAUBO» Ha OCHOBE COBCTBEHHOIO ayTEHTUYHOIO NEpeBoAa Ha PYCCKMI A3bIK CTAHAAPTA, YKA3aHHOTO B NyHKTE 4

2 BHECEH ®deaepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEryNnMpPoBaHunio u metponoriuun (PoccraHaapt)

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHZapTu3auuu, MeTponorum U ceptudmkagyumn (Npo-
Tokon ot 10 aekabpsa 2015 . Ne 48)

3a NpuHSTUE NPOronocoBanu:

Kog cTpaHbl rno
KpaTKoe HalMeHoBaHWe CTpaHbl No MK COKpau.|eHHoe HalMeHoBaHWe HaluWoHanbHOro opraHa no
MK (MCO 3166)
(NCO 3166) 004-97 004-97 cTaHJapTM3ayum

Benapycb BY locctanpapt Pecnybnuku Benapycs

Kupruauna KG KblprelactaHgapT

Poccus RU PocctanaapT

TagXxukncTtaH TJ TagxukcTaHgapt

4 lNpukazom PegepanbHOro areHTCTBa N0 TEXHUYECKOMY PEryrnmMpoBaHUI0 U MeTponorun ot 29 des-
pans 2016 r. Ne 98-cT mexrocygapctBeHHbiin ctangapt MOCT 33656—2015 BBeaeH B 4ENCTBUE B Ka4YeCTBe
HauuoHanbHoro craHgapta Poccuiickon ®eaepauunun ¢ 1 anpena 2017 r.

5 Hacrodawmin ctaHaapt moauduuupoBaH no OTHoLWweHuto K ctaHgapty ASTM D 5114-90 Standard test
method for laboratory froth flotation of coal in a mechanical cell (CtaHgapTHbI MeTOA UCMNbLITAHUA NEHHOWN
dnoTaumein yrna B MexaHu4yeckon rioToMalumMHe) nyTeM M3MEHeHUsa OTAenbHbIX (ppas, CCbINOK, KOTOpbIe
BblEMNEHbI B TEKCTE KYPCUBOM.

MNepeBOA C aHrMMIACKOro A3blka (en).

CteneHb coOTBETCTBMA — MoaudmyuposaHHaa (MOD)

6 BBEJJEH BINMEPBbIE

UHbopmayus 06 UsMeHeHUSX K HacmosawemMy cmaHdapmy nybrukyemcs e exxe200HOM UHgopmalu-
OHHOM yKasamerse «HauuoHanbHble cmaHdapmbly», @ mekem UsMeHeHuld U rnonpasok — 8 eXXeMeCsa4YHOM UH-
¢hopmMmauyUoHHOM yKkaszamerne «HayuoHanbHbsle cmaHdapmely. B criydae nepecmompa (3ameHbl) Uil OmmeHs!
Hacmosueao cmaHdapma coomeememeayiouiee yeedomneHue yoem onybrnuKkosaHo 8 exXemMecaqYHoOM UHop-
MauuoHHOM yKa3damene «HauuoHansHble cmaHdapmeiy. Coomeememeyiouias UHgopmayusa, yeedomneHue
U mekKcmbl pasMmewjaromces makxke 8 UHhopmauUuoHHOU cucmeme obuiez0 nosib3osaHus — Ha ohuyuasibHOM
caiime ®eleparnbH020 azeHMemMea ro MexHUYeCKOMy pe2ynuposaHuto U Memporsnoauu e cemu IHmepHem

© CraHgaptuHdopm, 2016

B Poccunckon ®eaepaumum HaCTOALWMA CTAHAAPT HE MOXKET ObITb MOMHOCTLIO UNN YaCTUYHO BOCMPOU3-
BEAEH, TUPAKMPOBAH U PacnpoCTpaHeH B KadecTBe oduumanbHOro naganusa 6e3 paspewenus eegepansHo-
ro areHTcTBa No TEXHUYECKOMY PETYNUPOBAHUIO U METPONOTMU
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BBepeHune

MeHHas prnotauus WMPOKO NPUMEHAETCS ANa 000ralleHMs yrnen KPynHocTbio MeHee 600 mkm. Sdhdek-
TUBHOCTb MPpOLECca 3aBUCUT OT MHOXeCTBA (hakTOpPOB M B CBA3M C 3TUM NIIOX0 NOAAAETCA CTaHaapTM3auum.

HactodAwmin ctaHgapT BKOYAET onucaHme TUNoBOro 060pyaoBaHMsa U Npoueaypbl NPOBEAEHUSA UCTIbI-
TaHus B NnabopaTopHbIX YCIOBUAX, HANPAaBMEHHLIX HA YMEHbLUEHUE KONMMYECTBA (PaKTOPOB, BIMAKOLMX HA
npouecc. Llenbto HacToAWwero crangapra aensaerca paspaborka npoueaypbl NPOBEAEHUA ucnbiTaHnsa 06e3 KoH-
KPETU3auuu OTAENbHbIX BENIMYUH U OTPAHNMYEHUI HA MPUMEHEHNE PE3YNLTaTOB.

HacrodAwmin crtaHgaapT He BKOYaeT cnoco® nogrotoBku nNpobel, TpeboBaHUSA K rPaHyNOMETPUHECKOMY
COCTaBy U HWXHMWI npeden KpynHocTu. OAHaKo 3TW (haKkTOpbl OKasbiBaOT BIIUSIHWE HA pe3ynbraTbl NEHHON
dnoTtauymu.
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M E X T oOCVY.LAPCTHBETHTHUBbB # C TAHAOAUPT

Y KAMEHHbIE
CtaHaapTHbIA MeTOA UCTNbITAHMA NeHHOW bnoTauunen

Hard coals. Standard test method for froth flotation

Hara BBegeHua — 2017—04—01

1 ObnacTtb NnpUMMeHeHus

Hactoawmii ctaHgapT ycTaHaBnMBaEeT METO4 UCMLITAHUA Yris KPYMHOCTbO mMeHee 500 MKM neHHOR
donoTauuer npy 3agaHHbIX Ha4YanbHbIX NApPaMeTpax npouecca.

HacTtoawmii MeTo He BKOYaEeT npoueaypy u3ydeHusa KMHETUKK dornoTaumu.

MocKoMNbKy yKazaHHbIE B HACTOSALLEM CTaHAapTe HadanbHble napamMeTpbl 418 OONbLUMHCTBA YINEn He AB-
NAOTCA ONTUMAarbHBLIMU, B NPUITOXKEHMM A ONMcaHa npoueaypa Bbibopa onTMManbHbIX NapaMeTpoB NpoLecca.
Mpoueaypa BKMIOYAET NPOBEAEHUE CEPUM UCMILITAHWIA YINEW U AanbHENLLY0 06paboTKy NONYyYEHHbIX AAHHbIX.

Pesyneratbl nabopaTopHbIX UCTILITAHWMIA YINEW HE MOTYT ObiTb NEPEHECEHbI HA MPOMbILLIEHHbIE MaC-
wrabbl, 04HAKO OHU MOTYT MPUMHUMATBLCSH 3@ OCHOBY NPW BbIOOPE yCNOBUI NPOBEAEHNA hnoTaumum B NPOMBbILL-
NEHHBbIX YCNOBUSAX.

3HadyeHus, yka3aHHble 8 eduHuyax cucmembsl CU, aenaomcesa cmaHdapmHbiMu. 3Haq4eHus e Opyaux edu-
Huyax usMmepeHus, ykasaHHble 8 ckobkax, 0aHbl monbKo 015 UHgopmMayuu.

B HacTodwemM cTtaHgapre He nNpeayCMOTPEHO pacCMOTPEHMEe BCexX BOMPOCcoB obecneyenus Oesonac-
HOCTU, CBA3aHHLIX C €ro npuMeHeHuem. MNMonb3oBaTenb HaCcTOAWEro CTaHAapTa HeCceT OTBETCTBEHHOCTL 3a
YyCTaHOBIEHWE COOTBETCTBYIOLLUX MPaBUI N0 TeExHUKE BE30MacHOCTU M OXpaHe 340POBbS, a TAKXKE onpeaens-
€T UenecoobpasHOCTb MPUMEHEHUS 3aKOHOAATENBHLIX OTPAHMYEHUN Nepes ero NCMONbL30BaHNEM.

2 HopmaTuBHbIe CCbISIKU

B HacTosilLeM cTaHgapTe MCnonb30BaHbl HOPMATUBHLIE CCbISIKM HA CReayLme CTaHaapThbl:

OCT 147-2013 Tonnuso meepdoe muHepanbHoe. OnpedernieHue ebicuieli mernnoms! ceopaHus U ebi-
qucneHue Hu3wel mernnombi caopaHus

FOCT ISO 1171-2012 Tonnueo meepdoe muHepansHoe. Onpedenerue 3onsHocmu')

OCT 2059-95 Tonnuso meepdoe muHepanbHoe. Memod onpedenerus obuiell cepbi cxxuesaHuem npu
8bICOKOU memnepamype

OCT 2093-82 Tonnuso meepdoe. Cumossili Memod onpedenerus epaHyrioMempu4ecKko20 cocmasa

OCT 8606-93 Tonnuso meepdoe muHepansHoe. OnpedeneHue obuieli cepbl. Memod Suwika

OCT 10742-71 Yanu 6ypbie, KaMeHHble, aHmpauum, 20produe crnaHubl U y2onbHble 6pukemsi. Memo-
Obl ombopa u nodaomosku rpob 015 nabopamopHbIX ucnsimaHull

OCT 17070-2014 Yanu. TepmuHb! U onpedeneHus

OCT 17321-71 Yeonb. ObozawieHue. TepmuHbl u onpedeneHus

[OCT 32465-2013 Tonnueo meepdoe MuHepansHoe. OnpedeneHue cepsi ¢ ucnonbaosarHuem NK-cnekmpomempuu

1) B Poccuiickoit depepauun aeiicteyet MOCT P 55661-2013 (MCO 1171:2010) « TONnMBo TBEpA,0e MUHEpaLHOe.
OnpegeneHne 30NbHOCTUY.

M3paHue ocdouumanbHoe
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FOCT ISO 11722-2012 Tonnueo meepdoe MuHeparnsHoe. Yeonb KameHHbill. OnpedenerHue enazu 8
aHanumuyeckoli npobe dns obuwie2o aHanu3a ebicyuiusaem e moke asom')

MpumeuvyaHune — pu NONL3OBaHUN HACTOSLMM CTaHAAPTOM LiernecoobpasHo NpoBepuUTb felicTBue
CCHITOMHBIX CTaHAapTOB B WH(OPMaLMOHHOK cucTeMe oOLero nonb3oBaHUs — Ha oduuuancHoMm caiite defe-
panbHOro areHTCTBa MO TEXHUYECKOMY pPeryrupoBaHWi0 U METPONOrMM B CeTU WHTEpHET WM MO eXEerofHoMmy
MH(OPMaLMOHHOMY yKasaTento «HaluuoHanbHble CTaHAapTbi», KOTOpPhIA ONyGrnuKoBaH Mo COCTOSHUIO Ha 1 sHBaps
TeKyLlero rofja, U Mo BbINyckaM eXeMecs4YHOro WHGOopMaLMOoHHOro YykasaTens «HauWoHanbHble cTaHAapTel» 3a
TeKyLUMiA rof. Ecnn cChINoYHbIA cTaHAapT 3aMeHeH (M3MeHeH), TO NMPpU MOoNb30BaHUK HACTOSALLMM CTaHAapToOM criefyet
PYKOBOJCTBOBATLCH 3aMEHSIIOLLUM (M3MEHEHHBIM) CTaHAapToM. Ecnu cchiNoyHblii cTaHAapT oTMeHeH Ge3 3aMeHbl, TO
MoroXeHWe, B KOTOPOM l@Ha CChiflka Ha Hero, MPUMEHSIETCA B YaCTH, He 3aTparvBaroLLeil 3Ty CChinky.

3 TepmuHbI U onpeaeneHns

B HacToslleM cTaHgapte npuMeHeHbl TepMuHbl no FOCT 17070 u FOCT 17321, a Takke cnegyowiue
TEPMUHBLI C COOTBETCTBYIOLLIMMU ONPEdENneHUsIMU;

3.1 roprouyan vactb yrnsa (combustible): Bennumna, paBHasi macce npoObl yrns 3a BbIMETOM €ro 30-5b-
HOCTW U BNAXHOCTU, pacCcHUTaHHasa B NPOLEHTaxX OT MCXOA4HOW Macchl Npobbl. Maccy npobbl MPMHUMALOT 3a
100 %.

3.2 mogudukatop (conditioning agents): JoGoi NOTALUMOHHbLIA peareHT, kpome cobuparens u
BCNeHMBaTENs, U3MEHAIOLWMNIA CBOMCTBA NOBEPXHOCTU MUHepana (yrnd) unu cpebl. K Takum peareHtam OT-
HOCAT akTMBaTOpPbI, NoAaBuTeNMn, OrokynsaHTel, pH-MoauduKaTopsl n npoyune.

3.3 copepxkaHune/usBneyeHue (grade/recovery). COOTHOLLEHNE MEXAY KAYECTBOM U KONIMYECTBOM KOH-
ueHTpata. KauectBo onpegensierca TakMMu Noka3aTensiMu, Kak 301IbHOCTb, COAEKaHMe Cepbl, TennoTa cro-
paHus. Konm4ecTBo onpeaenser BbIXO4 KOHUEHTpaTa.

3.4 ectecTBeHHbIN pH (natural pH): Mokasatenb pH, u3MepeHHbIN B Nynbhne 40 MOMeHTa A0baBneHus
dNOTALMOHHBIX PEareHToB.

3.5 copepxaHue TBepaoro B nynbne (solids concentration): CoaepxaHue TBepablxX YacTuy B nynene,
BbIPA@)KEHHOE B MPOLEHTAX.

4 CyuwHOCTb MeToaa

HacToawuin meToa ycTaHaBnMBaeT HavarnbHble NapaMeTpbl UCALITAHWA YINA NEeHHOW dnoTtaunen ans
OLEHKN Ux uameHeHua n apdeKTMBHOCTM npoLecca.

5 O6opynoBaHue

5.1 MawwuHa nabopartopHas dnotauuoHHass o6bemom 2—6 n (pucyHok 1) gomkHa obecneunBaTtb He-
NPepPLIBHOE yaaneHWe neHbl MeXaHUYecknm CnocoboM, a Takke A0mkHA ObiTb OCHALLEHa aBTOMATUYECKUM
YCTPONCTBOM KOHTPONSA YPOBHS XXUAKOCTHU.

5.1.1 CKkopOoCTb BpaLUEHNUsI NEHOrOHA AO0IMKHA COCTaBNATb NpubnuantensHo 30 06/MUH, YTO NO3BONUT
n3bexarb Py4HOro cbema neHbl. Jlonatka NeHoroHa JOmkHa BPaLaTbCs, He Kacaachb MOBEPXHOCTU NyJbMbl,
HO He BbiLlE YeM Ha 6 MM (1/4 in) Haa Hel. PaccTosiHMe Meay CMMBHBLIM NOPOTrOM M KpaeM Mnonarku NneHoroHa
JIOIDKHO cocTaBnATb 3—6 Mm (1/g—1/4 in).

5.1.2 YpoBeHb Nynbnbl B Kamepe noTaumMoHHOW MaLlUKHbI NOAAEPKUBAIKOT HA NOCTOSAHHOM YPOBHE, UC-
Nonb3ys HEOOMbLUYIO EMKOCTb C MEPENMUBOM, PACNONOXEHHBIM HA TPEOYEMOM YPOBHE NyNbbI.

M puMedYaHWne - Ana KOHTPOSIA YPOBHA NyNbNbl MOXET ObITb UCMONb30BaHa CUCTEMa, cocToALllad n3 peanctue-
HOro ypoBHemMepa, pene conpoTuBneHnA n CONeHOMAHOro KnanaHa. YpOBHemep yCTaHaBMBakoT BHYTPU KaMepbl U coedn-
HAKT C pene gatyuMKka conpoTuBneHUA, KOTOPEIM ynpaBnAeT coneHounaHbli knanaH. Korga YPOBEHb NyIbMNbl ONycKaeTcA
HWXe 3alaHHOro, pene nepefaet cUrHan Ha COMEeHOUAHbLIN KNnanaH U B KaMepy noctynaeT Boaa. Korga YpoBeHb XUOAKOCTU
AOCTUraeT 3ajaHHOro ypoBHA, CUrHal nepectaeT NocTynaTtk Ha COMeHOUAHbLIN KranaH 1 nogadva Boabl npekpaljaeTcd.

5.2 pH-meTp, ¢ ueHou genexusa 0,1.
5.3 CekyHaomep.
5.4 Pacxogomep.

1) B Poccuiickoit GepepaLum geitcteyet FTOCT P 52917—2008 (MCO 11722:1999, MCO 5068-2:2007) «Tonnneo
TBEpAoe MUHeparnsHoe. MeTogbl onpefeneHus Bnark B aHanutuyeckoi npobey.

2



rocT 33656—2015

YpoBeHb nynensl 4na dnotauyum

YPOBeHb nynenel Ang KOHGUWLUWOHUPOBaHNA OTBepCTI/Ie ANnAa nycka soakl

ypOBeHb nynbnbl 4na cMadneaHnaA

PucyHok 1 — TunoBoe ncnonHeHme MmexaHu4Yeckon nabopaTtopHoin (hnoTaLUMOHHOW MaLLUHbI

5.5 MukpoLnpuubl Un NUNETKK.

5.6 Bechl, ¢ ueHon genernnst He meHee 0,5 % oT obLuein maccol nNpodol.

5.7 ®unbTp BakyyMHbINA UMW HArHeTaTenbHbIA, UM BOPOHKA ANS (DUIETPOBaHUS.

5.8 Wkad cywmnbHbIN C NPUHYAUTENBHON BEHTUNSILMEN, CNOCOBHLIV NogaepxneaTth Temneparypy 40 °C.
5.9 byTbINKa NpoOMbIBHAS.

6 NMogroroBka Npo6bI

MpoucxoxaeHne, cofepXxaHue Bnaru, W3MEHEHWS UCXOAHOW BMaXXHOCTU W MOBEPXHOCTHBLIX CBOWCTB
OKa3blBaKT CYLLECTBEHHOE BNUsHUE Ha brOTALMOHHBIE XapakTepuUCTukKM yrns. Bce npobbl, nogBepraemeble
UCMBITAHMIO, HEOBXOAMMO XpaHMTb U TPAHCNOPTMPOBaTb Takum obpasom, 4ToObl CBECTM K MUHUMYMY
BO3MOXHbIE U3MEHEHWSA NMOBEPXHOCTHBIX CBONCTB. [ NS UCTbITAHWSA CreayeT UCMONb30BaTh NPeACTaBUTENbHbIE
npobel matepuana. OT6op u nogrotorky npob nposoaat no FOCT 10742 [ns ucnsimyemoll npobsk! yans
onpedensom maccosoe codepxaHue snazu e aHanumudveckold npobe no FOCT ISO 11722, 30n1bHoCcmb 1Mo
FOCT ISO 1171, codepxaHue obwell cepsi no FOCT 2059, FOCT 8606 unu no FTOCT 32465, sbicilyto mensio-
my ceoparus no F'OCT 147.

7 YcnoBusa chnotauumu

YcnoBusi NpoBedeHnst UCMbITaHUA, PerfNameHTUPOBaHHbIE HACTOALWUM CTaHZapTOM, MOTyT Bapbupo-
BaTbCA ANS1 NOCTPOeHNs rpacuka 3aBUMCUMOCTU «M3BMNeYeHne (Boixog)/cogepxanne». B tabnuue 1 npeacrae-
NeHbl HavarnbHble YCNoBWS NPOBEAEHNUS NabopaTopHOro UCTbITaHMUS.

Tabnwuua 1-HayaneHble ycnosusa dnotaumm

Mapametp 3HaueHne napametpa MosicHeHNs

CopepxaHue TBepaoro 8% Ecnu npu npoBeaeHUM UCTbITAaHWS BOCMPOUSBOAAT YC-
FIOBUSI KOHKPETHOM habpukn, To cofepkaHue TBEPLOro
GepyT aHanorMyHo CoAepKaHuio TBepLoro Ha dabprke
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OkoHyYyaHue mabnuupbi 1

MapameTp 3HaveHWe napameTpa MosAcHeHWsA

O6wunin obbem 2-6n —
YpoBeHb Nynbnkbl 13—-16 MM Mog ypoBHeM MyrbMnbl MOHUMAKT PacCTOAHUE OT Mo-
(0,50-0,62 in) BEPXHOCTU NynbMbl 4O CAUBHOMO nopora, U3MepeHHoe
npu BKIKOYEHHOW Nofadve Bo3Ayxa B YCroBUsX nepeme-

LUMBaHWA
TeMnepatypa nynbnol (22+5)°C —
(72+9) °F

Bpemsa cmaunBaHua 5 MUH CwmauuBaHue npoBogAT 3a 5—10 MUH L0 MOMeHTa fobaB-

NEHUs1 peareHTOB, BKIoYas uMnennep B pabovem pe-
XUMe, NpU BbIKITOMeHHOW nogade Bosgyxa. Ecnu npoba
HaxofuTCA B XUAKON (hOpMe, CMa4MBaHWUe He NPOBOAAT

pH EcTecTBeHHLIN —
CKopocTb BpalleHuUs umnennepa 1200 06/mMuH —
Mopsipok fobaBneHns peareHToB: — —
1 JobasuTb cobupaTens — [ob6aBrneHune peareHToOB U KOHAULWOHUPOBaHWE NPOBO-
2 Bpems 06paboTkit (KOHANLMOHH- 906 ﬂg;:qzalg;em pexvme UMnensnepa npu BelKITFOYEHHO
yxa

poBaHus)

3 Jo6aBuThb BCneHMBaTeNb —

4 BpeMms o6paboTku (KOHAULMOHN-

30¢
poBaHus)
Pacxop Bo3gyxa 3 N/MUH Ha nuTp —
nynenkel
CKopocTb BpalleHWUst NeHoroHa 30 06/muH —
C6op neHsbl (c Wwarom) 15, 30, 60, 90, 120, —
240

(cyMMapHoe Bpems, ¢)

8 lNpoBeaeHue ucnbiTaHns

8.1 PaccuutbiBatotT o6uyto maccy npobbl Anst UCMbITAHUA, UCX0aa U3 obbemMa kamepbl PNOTaLUOHHON
MaLUWHbI, COAEPXKaHMA TBEPAOrO B NYNbMNE W NAAHMPYEMOr0 KONMYECTBA UCMbITAHWIA.

8.2 Vicnonb3ysa pudenbHbl AeNUTENb, Pa3aensaioT 0Ly Maccy npobbl HA HEOBX0AUMOE KOMNMUYECTBO
pennMuMpoBaHHbIX NPod OAUHAKOBOW Macchl. [onyckaeTcs nepepacnpedenuTs YacTb npobbl B npegenax
15 % ot o0ulen Macchl ANdA NONy4YeHnsa CTPOro OAMHAKOBOIO BECA KON PENNUUUPOBAHHON NPoobI.

8.3 OnpenenaT rpaHynoMeTpUYECKUiA COCTaB OAHOWM U3 PENNMUMPOBAHHbLIX NMPOO B COOTBETCTBUM C
OCT 2093.

8.4 OnonackuealoT BoJ0 Kamepy roTaLMOoHHON MaLLMHLI, 3aTem AoGasnswoT 1/o—3/4 oT o6uiero 06b-
emMa BOAbl AN MCNbITaHUA. BkniovwalT uMnennep Ha 3aAaHHY0 CKOPOCTb. [epeHocAT npeacTaBUTENbHYIO
npo6y B kKamepy pnoTaLuuoHHOW MaLUUHLI. [TpOBOAAT CMaYMBaHME B TEYEHUE NPUBNU3NTEnNbHO 5 MuH. [lo6as-
NAT OCTaBLUYKCA YacTb BOAbI, OCTABNAA HEOOMbLUYIO YacTb ANa ononackueaHug (8.8).

8.5 Onpeaenaot pH 1 Temnepatypy Nynbnbl.

8.6 Bkniovatot cekyHaomep, 406aBNsOT cobuparens U NPOBOAST KOHANLUMOHUPOBAHKUE B TeueHne 90 C.
Yepes 90 ¢ cMbIBALOT YacTuUbl YINA, OCTaBLUMECS HA CTEHKAX KaMepsl.

8.7 Bknio4atot cekyHaomep, 406aBnA0T BCNEHUBATENb U NPOBOAAT KOHAMLUMOHUPOBAHKE B TeveHne 30 C.

8.8 CmMbIBalOT YacTulbl Yrnsa, OCTaBLUMECA HA CTEHKaX KaMepbl. BKMOYaloT CUCTEMY KOHTPONS YPOBHS
nynbmnbl (Tabnuua 1).

8.9 Bknio4yaloT NeHOroH 1 nogadvy Bo3ayxa, OAHOBPEMEHHO BKITHOYAKOT CEKYHAOMEP.

8.10 CobGupator neHy B nogaoH. ey, HanMNLYy0 Ha CTEHKU Kamepbl, CMbIBAIOT BOAON Ha3aa B NynbIy.
Mpogomkalor cobupate NEHy B Te4EHWE 3a4aHHbIX BPEMEHHbIX NepnodoB nubo A0 Tex nop, NoKa neHa He
nepecTaHeT COAEMKATb YacTULbl yInsa (MCHE3HET YepHasa okpacka neHobl). Bpema cbopa neHbl yKasbliBaKT B
oTyerte (Tabnuua 2).

4
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8.11 o okoH4YaHUK nepuoga onoTaLmmn BbIKMOHAIOT CUCTEMY KOHTPOMS YPOBHA NyNbNbl M N04ayy BO34Y-
Xa. YacTtuupl, 0OCTaBLUMECS HA CTEHKAX KaMepbl U naTpydke, CMbIBAIOT B KaMepy (hnoTauuoOHHON MaLuMHbI (OT-
x04bl). YacTuupl, OCTaBLUIMECS HA NONATKE MEHOrOHA U CAIMBHOM MOPOre, CMbIBAIOT B MOAA0H (NMPUCOEANHSIOT
K KOHUEHTparTy).

8.12 O0e3BOXMBAKOT OTX0Abl U KOHLUEHTPaT (06bIMHO (PUNBETPOBAHMEM), BbICYLUMBAIOT HA BO3AyXe U
B3BeLLMBaOT. OnpeaensioT BNaXHOCTb, 30fIbHOCTb W APYrMe napameTpbl B OTX04AX U KOHLEHTpaTe Kaxaon
NpoObl B COOTBETCTBUM CO CTaHAapPTaMu, yKazaHHbIMK B pasgene 2.

9 ObpaboTka pe3ynsraTtoB

9.1 Bce BeNUUYMHBLI pacCUMTBLIBAIOT Ha CYX0€ COCTOSAHUE.
9.2 Bbixoa KoHueHTpaTta Y, %, paccyuTbiBaloT No hopmyne

v _ 100w,
W, + W’

rae W, — macca koHueHTpara, r;
W, — macca oTxon08, T.
9.3 MlameHeHue 3HaveHus noboro aHanutuyeckoro napametpa K, %, NeHHOro KOHUEHTpaTa (30/1bHOCMb,
codeprkaHue cepbl, mennoma c2opaHus, 20pioYas 4acmbs) N0 OTHOLLEHUIO K €ro 3Ha4YEHUIO B BOCCTAHOBIEHHON
npobe paccunTbiBaOT MO hopMyne

rae P_—aHanutuyeckuii napameTp NeHHOro KOHUeHTpara;
P;— aHanuTn4eckui napameTp BOCCTaHOBNEHHOM Npobb (Tabnuua 2).
9.4 NameHeHune 3Ha4veHus nboro aHanMTUYECKOro napaMeTpa B pesynerare (pnotauuoOHHOIO UCNbITa-
HUA paccymTbIBaOT NO hopmMyne
R’ _Pc

B=——=.
P

9.5 MameHeHune 3HaueHus nboro aHanutuyeckoro napamerpa T, %, oTxoaa (30/16HOCMb, codepXxaHue
cepbl, mennoma ceopaHus, 20piodas 4acme) N0 OTHOLLEHUIO K €r0 3HAYEHWK B BOCCTAHOBIIEHHOW npobe
paccyMThIBalOT No hopmyrne
(1 00 - Y) P

) .

9.6 OhhekTnBHOCTL OBOraweHus E, %, paccuutbiBaloT No hopmMyne
Y- A
A b

C

E:

rae A; — 30J1bHOCTb, %.

Tabnuya 2-TlNpumep popMbl NPeACTaBNEHUSA Pe3YETaTOB UCMbITAHNA

UenbiTaHue Ne | Homep npobbi:

Yenosusa noTaumm

[okasaTenb 3HaudeHne nokasaTens

BcneHnuBartenb

Cobupatens

MogudukaTop

CopepxaHue TBEpAOro B Nynbne
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OkoHYaHue mabnuupbi 2

pH nynbnbl

TemnepaTypa nynbnel

Pacxop Bo3gyxa

Macca npobsl

CKOpOCTb BpalleHus uMnennepa

Twun ncnonb3oBaHHOW BOAbI

KoHueHTpaT OTxoabl
CymMmapHoe Bpems
15¢ 30c 60 c 90c 120 ¢ 240 ¢
n= n=2 n=3 n=4 n=5 n==6
Macca cyxoin dpakuyuu, r
we(r) | | | | | | [w |
Bbixoa dpakuyun, %
Y(r) | | | | | | [ |
3onbHOCTL, %
Ao | | | | | | [ ]
CopepxaHue cepbl, %
5. | | | | | | 5]
TennoTa cropaHus, kkan/r
By(n) | | | | | | E
MN3ameHeHWe TennoTkl cropaHus, Kkan/r
R() | | | | | | [~ |
M3meHeHne 3onbHocTH, %
Z0) | | | | | | [z ]
MN3meHeHWe cogepKaHus cepel
0 | | | | | | [v ]
Bpemsa okoHuyaHus dpriotauuu, ¢
WexonHas npoba BoccTaHoBneHHas npoba2)
Macca, r Wi
3onbHOCTb, % Af
CopepxaHue cepbl, % S;
Tennota cropaHus, kkan/r B;
R W= W(1) + W(2) + ... + W (n)+ W
A= Y1) * A1)+ Y(2)* c(2)+ ..+Y(n)*Ac(n)+Yt*At;
Sp=Y(1)* S (1) + Y(2)* S2)+ ... + Y(n)* S,(n) + Y * S,
By=Y(1)*B,(1)+ Y(2)* B (2)+...Y(n)* B (n) +Y,;* B,

2)Macca BoccTaHOBNEHHOM I'Ip06bl 3TO CyMMa Macc KOHLleHTpaTa 1 oTXo4oB. Ecriv Macca UCcxogHOM U BOCCTaHOBNEHHOW
I'Ip06bl oTnnyaetca 6onee Yyem Ha 3 %, pesynerartbl aHanu3a cHUTaroT Hef OCTOBEPHLIMU.

10 OTtuer

OTyeT AOMKEH BKNOYaTb CreayoLwyo nHdopMauumio:
- NPOUCXOXAEHUE W NOSTHYIO UAEHTMdUKaLuIO Npoodsl;
- TPaHYNOMETPUYECKUIA COCTaB NpPoDBbI;

- TUN W PaCcXo] PeareHToB.;

- BPEMS CMa4uMBaHu4;

- BPEMS KOHAWLMOHUPOBAHUS;
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- cogepykaHne TBepaoro B nynbne;
- nokasarenb pH nynbnbi;

- TeMnepaTtypy nynbnbi;

- pacxo BO3ayxa;

- maccy npoobi;

- CKOPOCTb BpAaLLEHMA UMNeNnepa;

- Maccy (hpakunin KOHUEHTpaTa U XBOCTOB;

- BpeMsi cbopa neHbl;

- TUMN UCMONb30BAHHOW BOAbI.

Mokasarenu, onpeaeneHHble Mo 8.12, npeacTaBnaloT no yopme, NpuBeaAeHHON B Tabnuue 2.

11 ToyHOCTHL MeToAA

[aHHble 0 TOYHOCTU MeToAAa B HACTOALMIA MOMEHT HE MOSTyYeHbl.
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MpunoxeHne A
(cnpaBouHoe)

BbiGop onTUManbHbIX yCIIOBUMA

HacToslwee npunoxeHve onuckiBaeT NpouUeaypy OLUEHKU (hroTauMOHHbIX XapakTePUCTUK YIS MyTEM W3MEHEHNS
HavarbHbIX YCNOBWUIA NPOBEAEHUS UCTIbITAHWS.

PezynbraThl nabopaTopHOro UCMbITaHUA He oTpaxaroT NoTaUMOHHBIE XapaKTEPUCTUKX YINSA B yCroBusix oboratu-
TensHon cabpukn. OAHaKoO KpMBbIE «U3BMeYeHWe/cofepXaHne», NonyvYeHHbIe No AaHHbIM NabopaTopHOro MCNbiTaHus,
AaloT MHOPMaLMIO 0 MOBEAEHUN YITIS NMPU N3MEHEHNW OTAENbHBIX NapameTpoB. Ha npouecc dnoTauum yrns okasbizaioT
BNMUSHUE Takue akTopbl, Kak:

- YCroBus dornoTaumu;

- NOBEPXHOCTHBbIE CBOWCTBA YITH;

- rpaHynomMeTp14eCcKnin cocTas npodbl.

[ns ynpaeneHns npoueccoM criotauun Hanboree 4acto U3MEHSIIOT crieaytoLuue ycrosrs dnotaumm:

- BpEMS KOHAULMOHUPOBAHUS;

- Bpems dnotauuu;

- TUN peareHToB.;

- pacxop, peareHToB;

- pacxop, Bo3ayxa;

- nokasartens pH nynenol;

- coaepXaHue TBepAoro B nynene.

WHaueuayanbHble hrioTauUoHHbIE UCTIBITaHUS MPOBOAAT A1 ONPeAeneHmns BINMAHUSA KaXA0ro U3 yKasaHHbIX Bbille
napameTpoB Ha pe3yrnbsTat. Ha ocHoBe NornyveHHbIX AaHHbIX BbiOvpatoT Hanbonee noaxogalume Ans aHHOIO YIS ycro-
BUA croTauuu.

Haubonee pacnpocTpaHeHHbIMU ABMAIOTCA UCMBITaHWA NO NoAOOPY ONTHMAanbLHOro pacxoa peareHToB. [Ins aToro
NPOBOAST CEPUIO UCTIbITAHUA B OAVHAKOBLIX YCIOBUSX, U3MEHSAS pacxo/ peareHTOB B COOTBETCTBMU C MITAHOM 3KCnepu-
MEHTa.

PezynbraThbl NCnbITaHWIA NO U3MEHEHMWIO OAHOMO UMM HECKOMbLKUX MapaMeTpoB MOryT ObiTb NpeacTaBneHbl rpacduye-
CKU (pUCYHKK 2 1 3).

100 120
o] O—0O MIBC
O/o ® ° @ — @ COCHOBOE Macno
X g0 v / o 1107
') o] o 5
& 2 o
g 6o / = 10,0 o0
: . 2 /
=1 o
T o
g 404 o ./ ; 9,0 o
g o’ 0—O MIBC g ° /
A 20 @ — @ COCHOBOE Macro g 8,0+ .o\éo
>
0 T T T T 7,0 T T T I
0,00 0,10 0,20 0,30 0,40 0,50 0 20 40 60 80 100
Pacxop peareHnTa, Kkr/T Beixoa koHueHTpaTa, %

PucyHok A.1 — lNpumep NOCTPOeHUs KpUBLIX «M3BMeYeHne/coepxaHme» Ans yrnen mectopoxaeHua Mapu Jlu
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MpunoxeHue b
(cnpaBouHoe)

PekomeHOyemas MeToAMKa onpeaeneHus oNTUMAanNbLHOIO peXxumMa ooéoraleHus neHHou cnotauuei

b.1 BBegeHue

HacToswan meTofmKka npuMeHWMa Ans yrnei KpynHocTbio MeHee 500(300) MKM 1 BKItovaeT onucaHue obopyaoea-
HWSA 1 NpoLedypbl MPOBeLEHNSA UCNbITaHWA B 1TabopaTopHLIX YCIOBUSX, HanpasiieHHbIe Ha onpejeneHne onTMMarbHOro
pexuma oboraleHnsa neHHoW droTauunei.

MeToguka BkntoyaeT cnocob nNogrotoBku Npobbl, TPeboBaHWA K rpaHyrIoMeTPUYECKOMY COCTaBy, MIIOTHOCTU Myfb-
Mbl, PACXOAY peareHToB, BPeMEHU KOHAULMOHUPOBaHWS, BpeMeHMW rioTauum, pacxody Bo3gyxa, nokasartento pH nynenei.

b.2 O6opygoBaHue

B.2.1 MawwuHa nabopatopHas dprnoTaymoHHas obbemom 1-3 n (pucyHok b.1) fomkHa obecneymnsarb HeNpepbIBHOE
yAarneHWe neHbl MexaHn4Yeckum crocobom, a Takke AoMmKHa GbiTb OCHaLLeHa YCTPONCTBOM nogadun Bosgyxa (potameTp),
perysimpoBKN OKPY>KHOW CKOPOCTW U KOHTPOISA YPOBHS XWUAKOCTU. B 3aBUCUMOCTM OT NPUMEHAEMON KaMepbl UCMONb3YIoT
COOTBETCTBYIOLLME UMMENNEpPLI U CTATOPbI.

B.2.1.1 OcHOBHbIMW paboynMmK opraHaMu MallWHbl ABNATCA Kamepa, LNWLUKacTeH, 6ok umnennepa, NeHOroH,
poTameTp.

B.2.1.2 Brniok umnennepa 1M NeHoroHa CMOHTUPOBaHbI Ha KOpMyce, BHYTPW KOTOPOro PacnonoXeHbl ABurarerb
npuBoAa WMnennepa, NpuBog NeHoroHa, afeMeHThl 3NEeKTPUYECKON YacTW MallKHbl. BepxHAa vacTb kopnyca 3akpbiTa
KPbILLKOW, MO KOTOPOW pacrofioXeH NpuBOA MMMennepa. Kamepy ycTaHaBnvWBaroT Ha KOPMyc Npu MOMOLLM Hanpasnsto-
LLierocsi yCcTporcTBa U OMKCUPYIOT NOBOPOTHBLIM CTOMMKOM.

5.2.1.3 MawwmHa dnotalUnoHHasn SBnAeTca yCTPONCTBOM NEPUOANHECKOro feNCTBUS.

B.2.1.4 MaTepuan, npegHasHadyeHHbIl AN droTauuu, 3arpyxaroT B Buge nynbnbl. BodmoxHa (JonyckaeTcs)
3arpyska Cyxoro yrns B 3anofiHEHHYHO BOAOW KaMepy MaluuHbl. [pu BpalleHun nmnennepa npoucxoguT WHTEHCUMBHOE
nepemelunBaHve 6e3 nogayu Bosgyxa. 3ateM nogatot roTaLUoHHbIe peareHThl. 3agatoT BpeMs KOHAWLMOHWPOBaHWSA
Nynbnel C peareHTaMu, NOcre Yero Yepes poTaMmeTp MoAaroT B KaMepy BO3gyX. PerynupoBky konuyecTsa nogaBaemMoro
BO37YyXa OCYLLECTBMNAT C MOMOLLIO BEHTUNA poTaMeTpa.

5.2.1.5 BennbiBLWWIA NEHHBIA NPOAYKT YAANAKT U3 KaMepbl MEHOTOHOM.

B5.2.1.6 Hanuune B Kamepe LWNUUKacTeHa (NepefHero KapMaHa) ¢ OTBEPCTUEM MO3BOMAET BEPHYTb B 30HY
“Mnennepa crny4aiHo 3aHeCeHHble B MeHHbIA NPOAYKT YacTULbl, YTO NOBLILIAET Ka4eCcTBO drioTaumu.

5.2.1.7 B 3aBMCMMOCTM OT CBOWCTB W KonuyectBa nepepabaTbiBaeMoro matepuana nofdupatoT OCHOBHbIE
perynupyemble NapaMeTpbl: YacToTa BpaLleHWsa UMNennepa U KonM4ecTBO NojaBaeMoro Ha droTaumio Bo3gyxa.

B.2.1.8 OkpyxHasa ckopocTb He JofmkHa npesbilaTh bonee 9 m/c. Mogadvy Bo3ayxa B KaMepbl PErynupyoT ABYMS
poTameTpamu. Manblii pacxog Bo3gyxa oT 0,1 fo 1 n/MUH perynupytoT ogHUM poTameTpoM, a bonblunid pacxog ot 0,66
40 4,1 n/MWUH — pyruM poTaMeTpoM.
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MeHoroH

Wnuukacten /

Kamepa

WUmnennep YacroTa BpalweHus nmnennepa

PucyHok B.1 — TunoBoe ncnonHeHne mexaHu4eckoi nabopaTopHoit proTaLMOHHOR MalLWHBbI

b.2.2 JononHutensHoe o6opygoBaHue

B.2.2.1 MpueMHUKN (MUCKK) ANs NeHHOro NpofyKTa.

B.2.2.2 PesepByapbl (Befjpa) ANs OTXOA0B.

B.2.2.3 l'pywa cMbIBHas.

B.2.2.4 Bakyym-Hacoc.

B.2.2.5 BopoHka BroxHepa.

B.2.2.6 Konba ByH3aeHa.

B.2.2.7 ®unetpbl ByMaxHble.

B.2.2.8 UunuHap MepHBIA.

B.2.2.9 NMuneTkn MepHble, MUKPOLLINPULbIL.

B.2.2.10 Bechl nabopaTopHble (HalleyHble).

B.2.2.11 Lkad cylmnbHbIA ¢ NPUHYAWTENBHOW BEHTUNALMER, cnocobHoil noaaepxmeats Temnepatypy 40 °C.
B.2.2.12 Habop rvpb (pasHoBechl) Ans nabopaTopHbIX BECOB.
B.2.2.13 Becbl aHanuTu4eckune, TodHocTb Ao 0,001 .

B.2.2.14 Pa3HoBechl ANA aHanUTUYECKUX BECOB.

B.3 MNoagbop peareHTOB

B npouecce oboralyeHuns yronbHbIX LLNaMOB UCMOMb3YHOT anonsipHele peareHThbl (cobupaTenu) U reTtepononsipHble
peareHTbl (neHoobpasoBaTenu).

PeareHTbl ANns donoTauym yronbHbeIX LUNamMoB AOMKHBI COOTBETCTBOBATL TEXHUYECKUM YCOBUSAAM UK CTaH4apTam U
MMeTb MMrueHnyeckne cepTudukaTsl.

OCHOBHbBIMW MOKa3aTeNsiM1 peareHToB, ONPeAensoLLMX UX MPUMEHeHWe 45 yrofbHOW drnoTaummn SBRaTCA: BA3-
KOCTb, NMOTHOCTb, MONEKYNSIPHLIA BEC, PaCTBOPUMOCTL B BOfE U OPraHNYECKUX pacTBOPUTENSIX, MOBEPXHOCTHOE HaTsXe-
HWe, arperaTtHoe COCTOsIHUe.

OcCHOBHbIE NoKa3aTeny peareHToB, onpeaensiole X NpUMeHeHNe 45 yronbHOW dnoTauuu:

- yRobCTBO B 3KCMNsyaTaumn — noxapobe3onacHoCTb, KOPPOAUpPYIoLLee feACTBIE, NETYHeCTb;

- cTabuNbHOCTL COCTaBa NPOAYKTa MpU U3rOTOBNEHUW W ANTUTENBHOM XpaHeHUU B YCIoBUSIX oboraTuTensHoin da-
Opuky;

- TpaHcnopTabensHOCTE U Y 06CTBO XpaHeHus.

10
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B.4 MNMopagok npoBegeHUs uccnegoBaHus

B.4.1 VcnelTaHns BINOMHAOT BO orioToMallMHe obbeMom 1 am3, Ha BOAONPOBOAHON Bode, MaTepuan — Lunam,
noflyYeHHbIV B NabopaTopHEIX YCNOBUAX B 3aBUCMMOCTU OT CBOWCTB (PrIoTUPYEMOCTH, NPefBapuTENbHO 3aMadvunBatoT Ha
2,5, 10, 15 n 30 muH; ans 6onee TpyaHONOTUPYEMBIX — B TedeHue 1y,

B.4.2 Ina onpepeneHus noTupyeMocTy WNamMoB NPOBOAAT ONnbIThl ApobHoi dnoTayuun. OnbIT fpobHoit droTa-
LM NO3BONSET BbISBUTEH BO3MOXHOCTU NO Ka4eCTBY NPOAYKTOB Mpu prioTalym, onpeennTb pacxoibl peareHTa cobupa-
Tens W BcreHWBaTens.

B.4.3 lNMynbny, nepeHeceHHyo B Kamepy, NepeMeLlnBatoT B TedeHne 1 MUH. [locne Yero nogarot nepsyto 403y CO-
6upatens. Mynbny ¢ cobupartenem TLWaTenbHO NepeMeLLmnBaloT B TedeHne 45 ¢ 1 3atem gobasnsaoT neHoobpasoBaTerb.
KoHanuuoHWpoBaHWe npogonxaeTcs ele 15 ¢, M 3aTeM BKIIH0YaKoT Nogady Bo3gyxa.

CbeM NpoayKTa NPOBOAAT KaXAYHo MUHYTY B OTAENbHbIE €MKOCTH.

B.4.4 PeareHTbl NogatoT B HaTyparnbHOM BMAE KamnnsMu, peareHT-cobuparens NoOAAatoT Mo Kanne KaXgyto MUHYTY,
a peareHT-BCrMeHuWBaTenb Kaxgble 2 MuH. MNocne fobaBku criegytolleid NOpUUM peareHTOB NyMbMy KOHAWLMOHWPYHOT
10-15 ¢ 1 cHoBa BKNtOYalOT Nogady Bo3gyxa.

B.4.5 Nepuogunyeckyto nogady peareHTa U CbeM KOHLEHTpaTa NpoBogAT 4O MOMHOro npekpalleHus obpasoBaHus
neHbl. CTEHKU kamepbl MOCTOSAHHO OMbIBAOTCA BOAOW MpU MOMOLLM IPyLUM. YPOBEHb MyribMbl Ha BCEX CTagusx, kKpome
OKOHYaTenbHOW, NoAfepPXKMBaETCH JOCTATOMHO BEICOKMM A1 06neryeHns cbema neHbl, HO Myrbha HA B KOEM Ccriyyae He
JOrKHa nepenueaTbCs.

B.4.6 MpoaykTbl hnoTayuu BbICYLLUBAOT, B3BELLUBAIOT, ONpeAenstoT BbIXo4 NpofyKTa Kaxaol MUHYTEI, onpedens-
FOT €ro 30f1bHOCTb W pesynbraTel 3aHoCAT B Tabnuuy b.1.

Tabnuya b.1— Pesynsratbl NOCTPOEHNSA KPUBON PNOTUPYEMOCTH

CyMmapHble, %
Bpemsa ﬁf:mum’ Y, % A9 % KoHueHTpaT OTxoabl

Y Ad Y Ad
1 21,9 8,7 21,9 8,7 100,0 14,0
2 17,5 9,5 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 1.1 34,8 95,1 11,2 6,0 62,9
KoHueHTpaT 95,1 11,2 100,0 14,0 49 69,2
OTtxopbl 49 69,2
NToro: 100,0 14,0

B.5 OnpepeneHune TeopeTUyeckoro npeaerna gprnoTupyemMocT YyrofnbHOro wnama

B.5.1 TeopeTuyeckuit npegen pnoTMpyeMocTu YyronbHon Npobbl onpeaenstoT MeToAoM rioTaLMoHHOro gpakymo-
HUPOBaHMS.

droTaynoHHOe hpakLMOHUPOBaHNe — METOA pasferieHns YrofbHOoro Wwiama Ha pag dpakyuin nyTem nposefeHus
CerneKkTUBHOW hnoTauuu Npu onpefeneHHblX yCrnoBusXx.

B.5.2 Mpwn aHanu3e dproTupyemMocTu NpoLecc COCTOUT U3 HECKOMNBKUX NocnefoBaTenbHbIX CTaguii:

- OCHOBHas roTauna — oBbIYHbIA PNOTALUMOHHBIA OMNBIT C UCMOMb30BaHMeM A4pOOHON Nogaqn peareHToB; 3aja-
Ya — MaKcumarnbHOe U3BneYeHe Bcero roTupyroLleroca Matepuana;

- NepeyncTHas drotTaumsa — ABa-TPW pasa nepeyncTka NeHHOro NpogykTa; 3agada — OTLEeNUTb BCe MeXaHU4ecku
yBrieYeHHble MUHeparnbHble MPUMECH B OTXOAbI;

- (bpaKkuyMOHNpOBaHNe — pasfeneHne KoHLUeHTpaTa NepeyncTHol onepauun Ha oTaenbHele dopakumm Npu pasnuy-
HOM Yucrne obopoToB MMNennepa 6e3 nogayun Boagyxa.

B.5.3 KonuyectBo ¢pnoTauuoHHbIX peareHToB pacCYnTEIBAlOT Ha OCHOBE 3Ha4YeHWI Ccp " I'Icp, roe:

Ccp — cpefdHee KonuyecTso cobupatens, Heobxogumoe AN 0BObIMHOro NOTaLMOHHOMO ONbiTa C AaHHBIM Yronb-
HbIM LUITaMOM (B rpaMMax Ha TOHHY yrns);

I"Icp — CcpefHssA KoHUeHTpaumsa neHoobpasoBaTtens B Mr/n pnoTaynoHHOR Nynbnsl;

Ccp 7 I'ICID onpefensoT Ha OCHOBE SMMNUPUYECKUX JaHHbIX.

YcnoBus nposefeHus rioTauMoHHOro (pakuMoOHWPOBaHWA U MONyYeHHble pesynsratel OOpPMASAIOT B BUAe
Tabnuupbl B.2.

1
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Tabnuya b.2—TpuMep dpopMbl NPeacTaBNeHNA pe3ynsratoB pnoTaynoHHOro hpakLMoHMpPoBaHUS

OnbIT Ne

MpoucxoxgeHne Npobbl: NUTaHue driotTauuu

Tun yrna: Mapka

Hata ot6opa npobsi:

HaTa aHanuza:

Llenb aHanu3a: onpegenexune npegernbHon pnotupyemoctu

Tun BoAbI: BogonpoBogHas

Tun nabopaTopHO MalLUHLI: MeEXaHU4ecKas

EMKoOCTb dhnoTokamepsl: 2,5 am3

HaBecka yrna: 250 r

dnoTopeareHTbl: cobuparens —
neHoobpasoBaTenb —

Bec kannu, mr:  cobupatens —
neHoobpasoBaTenb —

5.6 OnpepgeneHne onTUManbHoOro pexuma dnorauum

B.6.1 CywecTByeT ABa MeToda NNaHWPOBaHUA 3KCMEPUMEHTA: Kraccuyeckuin (TpaguuMoHHLIA MeTogd 3aingens-
[aycca) u ctatucTudeckuid. [Npu Knaccuy4eckoM MeTofe NnoodepefHO U3MEHSETCH KaXAblii dpakTop A0 onpefeneHHoro
YaCTHOro MakcMMyma Npu NOCTOSAHHOM 3HaYEHUU BCEX MPOYKUX (haKTOPOB.

B.6.2 MeTogbl CTATUCTMYECKOro MNMAHWPOBAHWA SKCMEpUMEHTa OCHOBaHbl Ha O4HOBPEMEHHOM W3MEHEHWU
dpakTopoB. [Mpu aToM cTaTucTUYeckas obpaboTka MO3BOMSET BbIAENWUTL BIIUSAHWE KaxAoro oTaenbHoro dgakropa u ux
COBOKYMHOCTW Ha M3MEHeHWe nokasaTteneii npouecca.

B.6.3 Npu uccriegoBaHnn METOAOM KPYTOro BocxoxaeHus (MeTog bokca-YuncoHa) BO3MOXHO NpUMEHEHUe NOMHOro
paKTOPHOro aKCNepuUMeHTa, Korga peasnuayroTcsl Bce BO3MOXHbIE KOMOWHaLMW ypOBHEN NepeMeHHbIX hakTopoB.

B.6.4 Mo knaccuyeckoi MeTogMKe B OMbITax MO YTOYHEHWIO ONTUMarbHbIX pacxofoB peareHTsl, obnagatolime co-
OupaTenbHBIMU CBOWCTBaMM, MOAAKOT cpa3y B OA4WH Npuem npu pacxogax 100, 300, 500, 700, 900, 1100, 1300, 1500 u
4o 2000 r/t. Ecnu pesynstaThl rioTaumMm He U3MEHSAIOTCA UNU XYL LWAtoTCH NpU YBENUYEHWW pacxoda peareHTa, onbIThl
npekpaLyaror.

B cnyyae HeoOXxoaMMOCTH OMbITLI CTaBAT NPU NPOMEXYTOUHLIX pacxogax peareHTa (200, 400, 600r/Tu T 4.). Onpe-
JensroT onTUManbHelid pacxod cobupatens. OnpegeneHne onTUManbHOro pacxofa peareHTa BCneHuBaTens NpoBogAT Ha
onTumarnsHOM pacxofe cobupatensa. [1ns aToro cTaBAT ONbITH HA pas3nu4YHbLIX pacxofax BcneHuBatens (25, 50, 75, 100,
150,200 r/TunT 4.).

B.6.5 CbeM KoHUeHTpaTa B 3aBUCUMOCTH OT NOSTyYeHHbIX Pe3yrbTaToB NPOU3BOAAT B OTAENbHbIE NPUEMHUKN Yepes
1,2, 3, 4, 5 MWH, 1 KaXablih COOTBETCTBEHHO 0003HAYAETCH: «KOHLEHTPAT |», «KoHUeHTpaT ll» n T 4., a Takke cbeMm Beei
neHbl — KOHUeHTpaT «obLmnii» 3a Bce Bpems dnoTayuu.

B.6.6 lNpu ycTaHOBMEHHOM ONTUMAalIbHOM pacxofe peareHToB U cnocobe Ux 3arpy3ki NOCTAHOBKOW cneLuanbHbIX
Cepuii OMNbITOB YTOYHAIOT U BCE OCTalbHble YCnoBKUs rioTalumn: BpeMsl KOHAULMOHUPOBaHNUSA ¢ cobupaTtenem, NNoTHOCTb
nynenbl.

B.6.7 MeTogbl CTAaTMCTUYECKOro NiaHWpPOoBaHNSA 9KCNEPUMEHTOB OCHOBAHLI HAa O4HOBPEMEHHOM U3MEHEHUWN MHOTUX
paKkTopOB, NPUYEM NnaHkbl IKCNEPUMEHTOB AONYCKAKOT TaKyto NOCeAYOLLYI0 CTaTUCTUYeCKyo 06paboTKy faHHbIX, KOTO-
pasi No3BONSAET BbIAENWUTE BAMSAHNE KaX0ro OTAENbHOro hakropa U UX COBOKYMHOCTU HA U3MEHEHMWe BbIXOAHbIX Napame-
TPOB npouecca.

B.6.8 MiHdopmayuio o npolecce NPeACcTaBnAoT ypaBHEHWEM perpeccum.

B.6.9 CtaTncTuka No3BONsAeT OLEHUTb HaAEXKHOCTb MOMYYEHHbIX AaHHbIX, BEIYUCIUTE AOBEPUTENBHEIE MHTEPBArbI
pe3ynsratoB oTAeNbHbIX OMNBITOB, 3KCTPEeMaribHble TOYKU U KO3 dULMEHTHl ypaBHEHWIA perpeccuii.

B.6.10 Buibop npeobnazatolimx hakTopoB M OLEHKA MX 3HaYMMOCTU MO Ko3dhpuUmMeHTaM perpeccun nuHerHown
MOZENU NO3BOSSIOT CNiaHMpoBaTh NocneyoLme 3KCnepUMeHTEl ANA AOCTUXKEHNUA ONTUMarbHOW obnactu KpaTyailumnm
nyTeM.

Hanpumep, Mo METOAY KPYTOro BOCXOXAEHUA AN BCceX Npod NPUHUMaETCH HECKONBKO NepeMeHHbIX (hakTopoB:

- NNOTHOCTb NyNbMbI, KF/M3(X1);

- pacxon cobupatens, Kr/T (X5);

- pacxof BecneHuBaTtens, Kr/T (X3) 1 Bpema dnotauun, MuH (Xy), T 4.,

- BpeMS KOHAWLMOHWPOBAHMWSA Nynbnbl ¢ cobuparenem, MiH;

- KOMMYECTBO OMLITOB, onpeaenseMoe kak n = 2K,
rae K — uncno nepeMeHHbIX hakTopoB, ANs YeTbIpex NepeMeHHbIxX n = 24 = 16.

B.6.11 3a kpuTepuii oONTUMU3ALMUN MPUHATLI UMM U3BMEYEHWe roprodeil Macchl B KOHLEHTpPAT, UMK 30MbHOCTb KOH-
LeHTpaTa, Wiu 30bHOCTb OTXOA0B.

B.6.12 B Tabnuue 3 npuBefeHbl 3Ha4EHUS HYNEBOR TOYKM U MHTEPBANOB BapbMpPOoBaHUs (akTopoB Npu onpegere-
HWU ONTUMaNBHOMO pexumMa roTaumu CryLeHHOro NpoayKTa paguanbHoro crycTuTens.

12
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Tabnwuya b.3— MHTepBansl BapbUpoBaH1a hakTopoB

MepeMeHHble hakTopbl
MokasaTenu CopepxaHue Pacxop, Pacxog Bpewms chroTaLm,

TBepAoro B nynene, coGMpaTenﬂ, BCneHWBaTen4d, MUH. X

Kr/MS, X K/T, X KF/T, X3 14
OcHoBHoW ypoBeHb (X; = 0) 100 1,500 0,300 4
WHTepBan BapbupoBaHua (AX) | 20 0,200 0,100 1
BepxHuit ypoBeHb (X;= +1) 120 1,700 0,400 5
HuxHUIA ypoBeHb (X;=—1) 80 1,300 0,200 3

B.6.13 [nA onpeaenerHns owMOKM NOBTOPAEMOCTU OMbITbl NMPOBOASAT HA OCHOBHOM YPOBHe, pesynbraTel KOTOPbIX
npueefeHbl B Tabnuue b.4.

Tabnunya Bb.4— OnbiTbl HA OCHOBHOM YPOBHE

Ne MepeMeHHble hakTopbl DYHKLMMN OTKNKKA
onbiTa X X, Xy X, Ad, Ad_ Ad, 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
CpefiHee 3Ha4eHue 13,1 471 73,6 82,0

B.6.14 OWmMBKY NOBTOPAEMOCTH ONpeAENALoT no dopmyne

> (v-v)’

Oy = n-1

roe V— cpelHee 3HaYeHNe n3BneyeHunA roproqe|7| Macchl B KOHUEeHTpaTt No OCHOBHOMY YPOBHIO,

yi_ Kaxgoe 3HavYeHune naBneyveHnd roproqe|7| Macchbl B KOHLUEHTpaT,

N — KOInMn4ecTBO ONBITOB B OCHOBHOM YPOBHE.

Y=(83,0+793+835+824):4=820

1)
2) (Y- Y,2 =729
3) (Y- Y32 =225
4)(Y-Y,?=0,16
oy = \/1,0+7,29+2,25+O,16 _189
4-1
= 2
Y—Y,
S2s0cnp. = \/2,7_11,—Amcnepcvm nosTopsiemocTu, S2;,.n, = 3,57.

B.6.15 Onpegenexne ownbku NOBTOPSEMOCTHM MO NapaMeTpy ONTUMU3aLMN:

- BLIXOA KOHUeHTpaTa:

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

(Y=Y,2=529;

(Y=Y32 =199 (Y- Y,)?=0,01,

oy =+/2,65=1,63; S2s0cnp, = 2.65.

5.6.16 B Tabnuue 5.5 npuBeaeHa mMatpula nnaHMpoBaHUs U pesynsTaThl OMnbIToB droTaumu.
KoshpuLmMeHTsl ypaBHEHUS perpeccun BLIMUCNAKOT No dpopmyne

T xy

B.:ni—1 ity

]

roe Bj— KO3 PULMNEHT perpeccum j-o KONOHKN MaTpuLbl;

i — HOMep onkITa,;

13
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N — KONMMYEeCTBO OMNbITOB B MaTpuLg;

Y; — pesynsTaT napameTpa onNTUMU3aLmMun B /-OM OnbiITe;

X,-j—ycnoaHaﬂ Oe3pasmepHad NepeMeHHas j-0if KONMOHKW j-ro oMnbiTa (3NeMeHTLl MaTpuLbl NaHMpoBaHua +1 unu —1).
YpaBHeHMWe perpeccun UMeeT BUA:
Y5=Bg+ Byxq + BoXy + Baxg + Byxy

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

Tabnwuya b.5— MaTpuya nnaHMpoBaHUs U pesyrnkTaThl ONbITOB

Ne Yy Y5 Y3 Y4 Ys
onbiTa X4 X %3 %4 Ad Ad Ad % E
K OTX 1oxX Tk rop
1 2 3 4 5 6 7 8 9 10
1 - - - - 11,9 24,7 22,0 21,1 23,83
2 + - - - 11,4 26,2 22,4 26,0 29,69
3 - + - - 9,9 28,7 22,1 35,2 40,71
4 + + - - 1,2 35,0 22,0 54,7 62,27
5 - - + - 12,0 451 22,9 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 22,3 29,8 33,71
11 - + - + 11,4 29,0 22,0 40,0 45,43
12 + + - + 11,8 37,3 22,1 59,7 67,60
13 - - + + 12,2 449 222 69,4 78,30
14 + - + + 14,1 55,3 222 80,4 88,80
15 - + + + 12,9 48,6 225 73,1 82,15
16 + + + + 14,7 63,4 23,6 81,7 91,20
B, B, B, B,

CpegHee +4,56 +6,67 +20,97 +2,02 By =64,07
CpegHee +4,42 +5,91 +19,14 +1,81 Bg=57,01

B.6.17 MNpoBepsatoT 3HaYMMOCTE KOIPDULIMEHTOB YpaBHEHUA perpeccnuun. KoaduuymneHTsl 3Ha4MMbl, €Crn BbIMOon-
HeHo ycrnoeune

B>t.cy
I—JN7

roe t — koadppuymeHT CThlofeHTa;
C, oLnbka NoBTOPSEMOCTH.

Mpu foBepuTenbHON BepoaTHocTu P = 0,95 yucno creneHeit ceobogbl

f=n—-1=4-1=3, rge n —4u1crno oneITOB B OCHOBHOM YPOBHE.

Mpn AaHHOM uucne cTeneHel cBobodbl U AOBEPUTENBHON BEPOSATHOCTM ONpedenstoT koadduumeHT CTbiogeHTa
t = 3,182. Takum obpa3om, k0O3PPULNEHTLI 3HAUMMbI, €CNU

3,182-1,89
B; 2 ———— =1,50, a TaK KaK B, =4,56 2 1,560, B, = 6,67 2 1,50; By = 20,97 21,50; B, = 2,02 21,50 , To BCe
V16

KO3 PULMEHTLI YPaBHEHWUS 3HA4YUMBbI.

B.6.18 NpoBepKy agekBaTHOCTU Mogenu no KpuTepuio dullepy onpedenstot no gpopmMyne

F=—2_

roe SzoCT — OCTaToYHaA gucnepcud, Kotopad paBHa

14
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2 2 2
82 _ (Eropi _Yl) +(Erop2_Y2) +---(Eropi _YI)
oer N-(K+1) ’

rae N —4yucno onbLIToB B MaTpuLe;
K —4ncno nepemMeHHbIX PakTopoB;

E5°pi — M3BMeYeHne roprodell Macchl B KOHLEHTPpAT AN /i-10 onbiTa
Ster = 64,60.
64,60
PacdeTHoe 3HaueHue kpuTepus dullepa: Faq,. = 357 18,1.

Mogens afekBaTHa, ecnv ., 2 Fr6
B.6.19 Kputepuit ®uepa F TabnuqHLIi onpesenstor no sHadeHnam f; u f,
fy=N-—(f+1), rae f—4ucno nepeMeHHbIX akTopos;
f1 =4 f2 =16-(4+1)=1, FTa6n. = 3'36pacq. z FTa6n.'

CnepoBatenbHo, MYHKLMSA NUHEAHa U MoJens afeKBaTHa, BO3MOXHO ABMXEHWE Mo rpajueHTy. BoamoxeH nouck
onTUMasbHOro pexuma. Takum o6pa3oM, ypaBHeHWe perpeccun ByAeT UMETb BUL

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

Oucnepcuun: nosTopsaemoctn — 3,57; koadpuumeHToB perpeccun — 1,50; ageksaTHocTu — 64,60; kpuTepuit dulepa
F pacyeTHbIn — 18,1.

B.6.20 YpaBHeHuWe perpeccumn no napameTpy oNTUMU3aLMKN BbIXofda KOHLUEHTpaTa npu dnotauumn CryLeHHoro npo-
LyKTa pafunarbHoro crycTuTensa uMeeT Bug:

Y, = 57,01+ 4,42x, + 5,91x, + 19,14x, + 1,81x,,

B > 3,182-1,63 —~130.
V16
Bce koahduumeHTsl ypaBHEHUA perpeccun 3Hadumel. [poBepky afekBaTHOCTU MOAENU ONpeaenstoT Takke Mo
67,74
kpuTepuio Guiiepa. OcTaTodHasa Aucnepcus no BeIXo4y KOHLUeHTpaTa 82OCT =67,74, Fpacq_ = 565 = 25,56; Fpacq_ 2 F a6n.
Mogaenb afekBaTHa, BO3MOXHO LBUXEHUE MO rpagueHTy Y,
£.6.21 [ImkeHne no rpagneHTy Yg npuseneHo B Tabnuue 6.6
Tabnwuya b.6—[OsuxeHue no rpagueHTy Ana Y5 (Erop)
AdK A oTX AdI/ICX Yk'% Erop

KoappuLmeHThl

perpeccum:

B; +4,56 +6,67 +20,97 | +2,02

B;AX 91,2 1,334 2,097 2,02

Llar, cooTBeTCT-

BYIOLLMA WU3MeHe-

Huto x B 20 pa3 46 0,067 0,105 0,1

OkpyrneHue 5 0,067 0,105 -

MexoaHbIi 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 56,6 221 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 22,9 87,3 |[98,51

B.6.22 3a onTumanbHbIi pacxof peareHTa NpUHUMAKT Pacxog, Npyu KOTOPOM MoMyYeHbl Haumnyudliue TexHornornde-
CKUe pesynbraThl (30MbHOCTh NPOAYKTOB hrioTaluu, BbIXO KOHLEHTpaTa). B onTMMarbHbIX YCIOBUSX drioTauum cTasaTt
OT TPeX A0 NSATU OMNbITOB.

Mpu koHTpone paGoThl oboraTuTentsHbIX habpuk, a Takke Npu NabopaTopHbIX UCTbITAHUSX HEOBXOLUMO BBECTU
OLIEHKY 3(PPEKTUBHOCTM onepaLuii oboralleHns. M3 umcna cyLLecTBYHOLMX OLIEHOK HEKOTOPLIE U3 HUX MOMYYUIU LWKNPO-
Koe pacnpocTpaHeHue:

15
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1) TouHyto Hay4Hyto oLeHKY 3dPeKTUBHOCTM oboralleHWs faeT Tak Ha3blBaeMbli UHAEKC CENEKTUBHOCTH, onpege-
naeMblin No dopmyne

r
OoTX

roe ErK — n3Bne4veHune roproqe|7| Macchbl B KOHLUEeHTpaT, E — un3BnedeHne roproqe|7| MacChbl B OTXOAbl, E3K — U3-
BleYeHune 30J1bl B KOHLUEHTPAaT, E?:)TX — U3BJieYeHne 30nbl B OTXOAbl.
duranyeckuin cmbicn: Yem Gonblue roproqe|7| MaccChbl U3BneKaeTcA N 4YeM MeHblUe OTX0A0B OCTaeTCcA B KOHUEHTpaTe,
r

TeM 3HayeHue apobu Er—K 6onbLue. Yem Bornblue 30Nkl M3BMEKAETCHA B OTXOALI M YeM MeHbLLIE ee OCTaeTCs B KOHLEHTpaTe,
OTX
g3
TeM Gonblue 3HaueHre Apobu —7%.
Ek
OddheKkTMBHOCTL NpoLecca oboralleHns Tem Bhille, YeM Borblue CeNnekTUBHOCTL, SBNSAoLasca cpegHeapudme-
TUYECKOW 3TUX BYX BEMUYUH.
2) [Ina ouUeHKn cenekTUBHOCTM Npouecca dpnoTtayuun npodeccopoM K.d. BenornasoBbiM NpefnoxeH KoappuuneHT
CENeKTUBHOCTW, onpefensieMblii o popmyrne

Ig 1
1-E
S=—-—1,
Ig L
1-E,
rge E1 n E2 — N3BneYeHne COOTBETCTBYHOLWNX MUHeparioB B KOHLUEHTPAT 3a HeKOTopoe BpeMA, MUH.
B NPpUMeHeHUn K yrnro E1 n E2 — COOTBETCTBEHHO M3BneYeHne B KOHUeHTpaTt roproqe|7| Macchbl U 305bl.
d d
AOTX — AK
— g
Ucx

3) KoachpuumeHT cenektmBHocTH Tpylunesuya K =

v[Af- A%
(100- A8 | AT

4) dopmyna XaHkoka-TlylikeHa, %, E =

rAe: Y — BbIXod KOHUeHTpaTa, A‘{-| — 30/1bHOCTb MUTAHWUS Ha CyX0e COCTOsIHME, A‘,’< — 30MbHOCTb KOHLEHTpaTa Ha cyxoe
COCTOSIHUE.
5) KoachdpuuyneHT TexHonorndeckon apekTMBHOCTU ONpenensatoT no hopmynam:

100

E= EK'EOTX, %;

v(100- A%
Ex =7( 7 ) , %o;
100- A2,

d

B Yorx (1OO_AOTX)

o 100-A%,
d

E= YK — Aotx

= IK—Tomx,

A
Ep
100

roe E; — n3BnedeHne nomnesHoi 4acTu B KOHUEHTpa,
E, — 13BreveHne HemnoresHoil 4acT B 0TX04b.
dopmyna nocre NoACTaHOBKK 3HaYeHUd E4 1 E,, %, UMeeT BUA

®opmyna Luneposuya, %,

®opmyna T.I. GomeHko, %, E =

16
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YK(1OO_AI%)'(1OO_YK)'A(?TX
100-(100—A;’CX)-A§,’CX '

E=

== Tk HK + YOTXHOTX
Hmcx

6) OHTpOMMIAHLIN KpuTepuid, %, EqJ

rae H, — SHTpoNMA KOHLeHTpaTa;
Hyrx — @HTPOMUA OTXO[0B;
H,cx — 3HTPONUSA NCXOAHOrO MaTepuana.

B.7 TouHoCTb

TOYHOCTB HacToALLEN PEKOMEHAYEMON METOAMUKN yKa3aHa B Tabnuue B.7.

Tabnuya b.7— KpuTuueckoe aHavyeHune t — pacnpeaeneHne CTbiofeHTa U X2 — pacnpefenenune MupcoHa

t — pacnpegeneHue X2 — pacripegeneHue
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 2,57 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
11 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

KnioyeBble cnosa: yronb KameHHbIi, donoTayms
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