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Abstract. The first technological operation is carried out using dry screening, the second is wet screening, and the
third is desliming.

In order to calculate the indices of the indicated technological operations, it is necessary to establish the values of
the extraction of the fineness classes of the starting material in the sublattice product and the moisture content of the
oversize product. Loads and operating parameters of the equipment corresponded to the passport data. With dry
preparatory screening, the boundary size of the separation was 50, 25, 13, and 6 mm, with wet — 13 mm, and with
desliming - 0.5; 1.0 and 2.0 mm.

On the basis of averaging 544 balances of particle size distribution of screening products, the coefficients of
extracting the size classes into the sublattice product are established for dry and wet preparatory screening of raw coal
and de-slurring of a small machine class.

Studies have shown that with an increase in the size of the openings of the working surface of the screens, these
coefficients increase. In addition, with a decrease in the boundary fineness of separation, the output of the under-sieve
product sharply decreases. With these sizes of separation, the difference between the yields of the under-sieve products
of adjacent sieves is on average 10% (absolute).

The article presents the calculations of the coefficient of humidity reduction for an oversize product produced by the
formulas. From the above data it follows that with a decrease in the boundary fineness of separation, the moisture of the
oversize product in comparison with the moisture content of the starting material decreases due to the allocation of the
wettest fineness classes.

These dependencies can be used to calculate the qualitative and quantitative indicators of the preparation of
machine classes from raw coal, and using the fractional compositions of the particle sizes of raw coal, it is possible to
determine the fractional compositions of the machine classes and their categories of enrichment, and, consequently, the
rate of contamination of the products of subsequent enrichment operations.

Keywords: raw coal, preparatory screening, engine class, extraction of size classes.

Introduction. Process parameters of coal preparation plant operation depend to a
large extent upon efficiency of preparation of run-of-mine coal machine grades
prescribing its distribution through the preparation processes. This distribution shall
be taken into account, when the actual balance of coal preparation products and
qualitative and quantitative, as well as water-sludge flow charts of the designed or
modified coal preparation plants are computed.

Actual data of plant operation with the equivalent raw material and equipment,
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coal preparation plant design codes [1], as well as different regulatory documents [2,
3] and scientific literature [4-6] are used for their computation. However, variation of
coal quality towards increase of rock content, moisture content and fine grade content
has caused obsolescence of previously used rates. Computation of consistency of size
grade distribution through products separation in process of preparation of run-of-
mine coal machine grades under the existing conditions shall be the actual research
and production task and its addressing shall facilitate approximation of design and
actual coal preparation parameters.

Machine grade preparation at the coal preparation plants shall generally include
tree process operations: dry screen splitting, large-size grain machine grading, fine
grain machine grading.

The first process operation is performed with dry screening, the second — with wet
screening, the third — with de-slurring.

To compute parameters of the above process operations, it shall be required to
evaluate size grades of the feedstock separated into bottom-screen products, as well
as top-screen product moisture content. These values are computed with due account
for averaged product separation grain-size composition balances shown in [7-13].
Equipment loads and operation parameters met the certificate data. In the process of
dry preliminary screening, the near-mesh separation grain size made 50, 25, 13 and 6
mm, for wet screening — 13 mm, for de-slurring — 0.5; 1.0 and 2.0 mm.

Experimental studies. Total 544 balances of the grain-size composition of
products split with screens and aqua screens operated at 102 coal preparation plants
were considered.

Size grades separated into bottom-screen products shall be computed by the
formula

¥ )
gj= 1.ext_.| ’ (1)
Text.i

where y, oxtj - Output (relative to the feedstock) i of the size grade, transferred to the
bottom-screen products, %; yext j - Output i of feedstock size grade, %.
The ash-content of size grades transferred to the bottom-screen or overflow

products A{’.i , s equal to the ash-content of appropriate feedstock size grades Agxt_i ,1.e

Af.'i = Agxt.i , %. (2)

Moisture content reduction factors for the top-screen product gy in the process of
dry screening

Wtop (3)
Wreed

where V%op’ Wieeq - Moisture of appropriate top-screen and feedstock products, %.

Sop.w =

Table 1 shows parameters of size grading into bottom-screen products in the
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process of preliminary dry screening.

Table 1 - Computation of parameters of feedstock size grading into the bottom-screen product (e;) in
the process of preliminary dry coal screening

mm

Separation size,

Products

Parameters

Grade, mm

+50

25-50

13-25

6-13

«©@
™

1-3

0-1

Total

50

Feedstock

Feedstock-
relative
output, %

13.8

12.5

19.5

229 | 8.2

12.8

10.3

100.0

Top-screen

Product-
relative
output, %

32.0

23.2

22.2

16.5 2.8

2.5

0.8

100.0

Bottom-
screen

Product-
relative
output, %

2.3

5.7

17.8

27.0 | 11.6

19.3

16.3

100.0

Feedstock-
relative
output, %

14

3.5

10.9

16.5 7.1

11.8

10.0

61.2

g, design, unit
fraction

0.10

0.28

0.56

0.72 | 0.87

0.92

0.97

€1, unit
fraction

0.10

0.30

0.55

0.70 | 0.85

0.90

0.95

25

Feedstock

Feedstock-
relative
output, %

13.6

16.1

20.8

23.3 7.6

11.5

7.1

100.0

Top-screen

Product-
relative
output, %

21.9

25.1

245

20.6 3.7

3.2

1.0

100.0

Bottom-
screen

Product-
relative
output, %

13

14.8

27.7 | 14.0

251

171

100.0

Feedstock-
relative
output, %

0.5

5.6

10.5 5.3

9.5

6.5

37.9

g; design, unit
fraction

0.03

0.27

045 | 0.70

0.83

0.91

€, unit
fraction

0.05

0.25

0.45 | 0.70

0.85

0.90

13

Feedstock

Feedstock-
relative
output, %

7.0

10.1

20.0

18.7 | 147

151

144

100.0

Top-screen

Product-
relative
output, %

9.9

14.3

27.5

21.2 | 125

9.5

5.1

100.0

Bottom-
screen

Product-
relative
output, %

2.0

126 | 20.1

28.6

36.7

100.0
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Table 1 continuation

Feedstock-
relative - - 0.6 3.7 5.9 8.4 10.8 29.4
output, %
g, design, unit
fraction
€ unit
fraction
Feedstock-
Feedstock |relative 10.8 7.9 155 | 149 | 19.1 | 188 | 13.0 | 100.0
output, %
Product-
Top-screen |relative 12.9 9.5 186 | 169 | 183 | 14.6 9.2 100.0
output, %
Product-
6 relative - - - 4.8 23.0 | 40.0 | 32.2 | 100.0
output, %
Feedstock-
relative - - - 0.8 3.8 6.6 5.3 16.5
output, %
e design, unit | 0 0 | 005|020 | 035 | 041
fraction

€1, Unit fraction 0 0 0 0.05 | 0.20 | 0.35 | 0.40

0 0 0.03 | 0.20 | 0.40 | 056 | 0.75

0 0 0.05 | 0.20 | 0.40 | 055 | 0.75

Bottom-
screen

Table 1 shows relations of coefficients of near-mesh 50-, 25-, 13- and 6-mm size
grading into bottom-screen products, thus, as far as the screen operating surface hole
size increases, these coefficients get higher. In addition, as far as the near-mesh size
Is reduced, the bottom-screen product output is drastically decreased. For such size
grading the difference between outputs of bottom-screen adjacent screens makes in
average 10% (absolute).

Table 2 shows computation of moisture content reduction factor for top-screen
product gj \y by the formula (3). The provided data show that as far as near-mesh

size grading is decreased, top-screen product moisture content reduces as compared
with the feedstock moisture content due to separation of the wettest size grades.

Performed studies allow for the conclusion that in the process of preliminary dry
screening, 2-time increase or decrease of size grading results in absolute 10%
reduction or rise of bottom-screen product output, as appropriate.

Table 2 - Computation of moisture content reduction factors for top-screen product ky, in the
process of preliminary dry coal screening

Size grading, mm
Products Parameters 50 75 13 5
Feedstock w,, % 6.1 6.2 7.2 6.4
w, % 5.7 5.7 6.5 5.4
Top-screen - -
& \ » Traction unit 0.4 0.92 0.90 0.85

Table 3 shows parameters of size grading into the bottom-screen product in the
process of preliminary wet screening.
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Table 3 - Computation of parameters of size grading into bottom-screen product in the process of
preliminary wet run-of-mine coal screening

Size grade, mm - i
D o D S
LS5
Products Parameters B Q| 9] o] e || 8 2824
S| 8[| || |°| P B8EE
It ©
Vibrating screens
Feedstock |- cedstockerelative 1 ¢ /1904 1 134 | 149|127 | 135 | 2 | 100.0
output, % 7
Top-screen |7 roduct-relative 184 (386|251 | 86 | 38 | 23 |32 [1000
output, %
Product-relative 0 | 15| 72 | 182|159/ 195 | 3" |100.0
output, % 7
Feedstock-relative 24 12.4
Bottom- output, % 0 1.0 | 47 | 119|104 | 12.7 6 65.3
screen ) . . .
g; design, unit fraction| 0 | 0.07 | 0.35 | 0.80 | 0.89 | 0.94 069
€4, Unit fraction 0 0.05|0.35|0.80| 090 | 0.94 Oég
Vibrating screen machines
Feedstock | ceastockerelative 1450 1 146 1 148 | 201 | 121 | 129 | 26 | 1000
output, % 0
Product-relative
Top-screen output, % 233 1323|314 | 86 | 23 14 | 0.7 | 100.0
Product-relative 27.
output, % 0 0 21 | 289|196 | 21.7 7 100.0 o5
Feedstock-relative 15. '
Bottom- output, % 0 0 12 | 164 | 111 | 123 7 56.7
screen €1 design, unit 0.9
fraction. 0 0 | 008 |081]|092] 095 8
., unit fraction 0 | 0 |010/080]|09 ]| 095 Oég
Agqua screens with rectangular screening surface
Feedstock |/ ccastock-relative 65 | 138 | 164 | 161 | 142 | 155 | 2/ | 100.0
output, % 5 4.3
Top-screen | roduct-relative 152 (322|311 | 128| 40 | 26 |21 1000
output, %
Product-relative 0 | 0 |54 |185|219] 2522 |1000
output, % 0
Feedstock-relative 16.
Bottom- output, % 0 0 31 |106|125 | 144 6 57.2
screen . . .
& design, unit fraction| 0 0 |019|0.66 | 0.88 | 0.93 059
€4, Unit fraction 0 0 |0.20|0.65|0.90 | 0.93 059
Aqua screens with cone-shaped screening surface
Feedstock | - cedstock-relative 06 (102|132 137|129 211 | 2 | 1000 | 102
output, % 3
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Table 3 continuation

Top-screen |7 roduct-relative 24 [ 410|454 | 64 | 20 | 16 | 1.2 ]1000
output, %
Product-relative 37.
output, % 0 0 25 1161|165 | 27.6 3 100.0
Feedstock-relative 28.
Bottom- output, % 0 0 19 | 12.1 | 124 | 20.7 0 75.1
screen . . . .
g, design, unit fraction| 0 0 |0.14 088|096 | 0.98 099
&,, unit fraction 0 | 0 |015]|090]|0.95]| 0.98 099
Agua screen machine with vibrating screens
Feedstock | ccostockerelative 1 5 | 1461 140 | 168 | 136 | 16.8 | 2 1000
output, % 0
Top-screen || roductrelative 131 | 453|314 | 65 | 16 | 09 | 1.2 [100.0
output, % 108
Product-relative 29. '
Bottom- output, % 0 0 57 | 21.7]19.3 | 243 1 100.0
screen Feedstock-relative 19.
output, % 0 0 39 | 147 ] 13.1| 165 6 67.8
g, design, unit fraction| 0 0 0.28 | 0.86 | 0.96 | 0.98 Oég
. . 0.9
€4, Unit fraction 0 0 0.30 | 0.85 | 0.95 | 0.98 8
Agua mechanical screens
Feedstock |F cedstock-relative o5 | g2 1445 | 150 | 127 | 193 | &7 | 1000
output, % 6
Top-screen | roduct-relative 80 |31.6|49.1| 80 | 1.5 | 07 | 1.1 |100.0
output, %
Product-relative 0 | o | 14 176|170/ 264 | 3" |100.0
output, % 6 78
Feedstock-relative 0 | o | 10 |128|123]191|2%" | 725
Bottom-  |output, % 3
screen ) . . 0.9
g, design, unit fraction| 0 0 0.07 | 0.85 | 0.97 | 0.99 9
€1, Unit fraction 0 0 0.05|0.85|0.95 | 0.99 099

Table 4 shows computation of coefficients of size grading into the bottom-screen
product in the process fine machine grade de-slurring.

Based upon Table 4, one may conclude that as far as de-slurring size is increased,
the top-screen product moisture content is decreased.

Theoretical studies. Based upon the data of Tables 1 - 4, the procedure for
computation of qualitative and quantitative parameters of run-of-mine coal screening
with screens and coal slurry ranging with aqua screens includes the following.

i-size grade output into vy,.; bottom-screen product

i =8 "V feed i+ 70 (4)
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Table 4 - Computation of parameters of size grading into the bottom-screen product in the process
of fine machine grade de-slurring

Grade, mm

E’E Products Parameters S |9 © o y 9 Q g g2¢g4
g Qo | @ | 2| 5| & | g E F38B4
: -
Feedstock-
Feedstock | relative output, | 3.3 | 20.3 | 17.9 | 175 | 13.1 | 114 | 16,5 | 100.0
%
Top- | Product-relative | 4 » | 55 | 209 | 223 | 135 | 68 | 43 | 100.0
screen output, %
Productrelative | o | o | o | 04 | 11.8 | 27.8 | 60.0 | 100.0
0.5 output, % 40.0
Feedstock-
Bottom- relative output, | 0 0 0 0.09 | 257 | 6.06 | 13.08 | 21.8
screen 0/Od i it 0.00 | 0.19 | 0.53
g,design,  uni ) ) )
fraction. 0 0 0 5 6 2 0.794
€1, Unit fraction 0 0 0 0.01 | 0.20 | 0.55 | 0.80
Feedstock-
Feedstock | relative output, | 7.8 | 17.4 | 18.1 | 22.0 | 11.1 | 11.1 | 125 | 100.0
%
Top- | Product-relative | 10. | o34 | 546 | 254 | 83 | 46 | 25 | 100.0
screen output, % 7
Productrelative | o | o | g6 | 120 | 187 | 286 | 39.2 | 100.0
1.0 output, % 35.0
Feedstock-
Bottom- relative output, | 0 0 0.16 | 3.52 | 5.09 | 7.77 | 10.66 | 27.2
screen | desi it 0.00 | 0.16 | 0.45 | 0.70
g; design, uni . ) ) .
fraction. 0 0 9 0 8 0 0.853
€1, Unit fraction 0 0 0.01 | 0.15 | 0.45 | 0.70 | 0.85
Feedstock-
Feedstock | relative output, | 6.7 | 18.6 | 134 | 23.4 | 12.1 | 10.8 | 15.0 | 100.0
%
Top- | Product-relative | 10. | »9 6 | 199 | 280 | 68 | 35 | 23 | 100.0
screen output, % 7
Productrelative | o | 4 | 39 | 156 | 200 | 230 | 36.3 | 1000
2.0 output, % 25.0
Feedstock-
Bottom- | felative output, | 0 | 0.15 | 1.46 | 5.85 | 7.87 | 8.63 | 1354 | 37.5
screen 0/Qd i it 0.00 | 0.10 | 0.25 | 0.65 | 0.79
g,design,  uni ) ) ) ) .
fraction. 0 8 9 0 1 9 0.903
€1, unit fraction 0 001|010 | 0.25 | 0.65 | 0.80 | 0.90

where g; - coefficient of i-size grading into bottom-screen or overflow product, unit
friction, shall be assumed in line with Tables 1-4; y¢aaq j - i-Size grade output in the
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feedstock product.
I-size grade output into top-screen or over-split product vy,;

v2i =(1-€1j ) Yeed.i» %- (5)

The ash-content of i-size grades in the bottom-screen products Aldl and top-screen
products 'Agi shall be equal to the ash-content of i-size grade in the feedstock product

q .
Afeed.j + 1€

d_.d_Ad
Ai = 795 = Ateed i+ % (6)
Bottom-screen product output y;

iI=n
N = Elm, %. (7)

The ash content of the bottom-screen product Aid

d (TSN g
A= X nicA | % (®)
i—1
Top-screen product output 7y,
I=n
Vo = i§1y2i’ %. (9)

The ash content of the top-screen product Ag

% :('ézm "Agij:Vz- %. (10)

Upon definition of the grain size compositions of the split products and using
fraction compositions of run-of-mine coal size grades, fraction compositions of
machine grades and their reparability classes may be computed, hence, the rates of
product separation wasting of subsequent preparation operations.

Conclusions.

1. Parameters of run-of-mine coal size grading into the bottom-screen product in
the process of preliminary dry and wet run-of-mine coal screening and fine machine
grade de-slurring, as well as into the aqua screen overflow product in the process of
coal slurry ranging have been computed.

2. The averaged moisture content of the top-screen products of the screens under
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study has been evaluated.

3. These dependences may be used for computation of qualitative and quantitative
parameters of run-of-mine coal machine grade preparation operations and utilizing
fraction compositions of run-of-mine coal, fraction compositions of machine grades and
their reparability classes may be computed, hence, the rates of product separation
wasting of subsequent preparation operations.
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Kabakoea JlloOmuna bopucieHa, kaHOMAAT TEXHIYHWX HaYK, CTAPLUMIA HAYKOBWIA CNIBPOBITHMK BiAAiny BiOPOMHEBMOTpAHCNOP-
THWUX CUCTEM | KOMNMEKCIB, [HCTUTYT reoTexHiyHoi MexaHiku iM. M.C. MonsikoBa HAH Ykpainu (I'TM HAH Ykpaiuw), OHinpo, YkpaiHa

AHoTauis. lMeplwa TexHonoriyHa onepawia 3AIMCHIETECA 3a JOMOMOMO) CYXOr0 POXOYEHHS, Apyra - MOKpOro
TPOXOYEHHS, TpeTa - obe3lwnamyBaHHs. [ns po3paxyHKy MOKa3HMKIB 3a3HA4EHWX TEXHONOTIYHMX onepauin HeobxigHo
BCTAHOBWUTW BENWUYMHW BWUNYYEHHS| KNaciB KPYMHOCTI BWXIiQHOrO Mmatepiany B MiAPeWiTHUA NpodykT i BOMOriCTb
HaOpPELLITHOrO NPOAYKTY. HaBaHTaXeHHs | peXuMHI napameTpu yCTaTKyBaHHA BiAnoOBialTb NACNOPTHUM daHum. [pu
CyXOMY NiAroTOBYOMY FPOXOYEHi rpaHUYHa KPYMHICTb po3dineHHs ctaHosuna 50, 25, 13 1 6 MM, npu MOKpomy - 13 MM,
npn obeswnamysanHi - 0,5; 1,0 i 2,0 mm. Ha ocHoBi ycepeaHeHHst 544 6anaHciB rpaHynoMeTPUYHOTO CKNaay NPOAYKTIB
FPOXOYEHHS1 BCTAHOBMEHI KOeiLieHTU BMNYYEHHS KNaciB KPYMHOCTI B NigPELWITHUA NPOAYKT, NPWU CYXOMY i MOKpOMY
nigroTOBYOMY FPOXOYEHi psAoBOro Byrinns i obeswnamysaHHi ApiGHOMO MalwMHHOIO Knacy. JocnimxeHHs nokasanu, Lo
3i 30inblUeHHSAM pO3Mipy OTBOpIB poBOYOi MOBEPXHi FPOXOTIB Ui KoediljeHT 3pocTaiTb. KpiM TOro, 3i 3HUKEHHAM
rPAHWYHOT KPYMHOCTI PO3iNEHHs BMXi4 NiAPELITHOrO NPOAYKTY Pi3KO 3MEHLYETLCA. [Py AaHWUX KPYNHOCTI PO34iNeHHs
Pi3HMLSA MiX BUXOZAMM MIAPELLITHUX NPOAYKTIB CYMiKXHUX CUT B cepeaHboMy ctaHoBuTb 10% (abcontoThux). Y crarTi

npeacTaBneHi Po3paxyHku KoedilieHTa 3HWXKEHHS BOMOrOCTi AN HaJPELLiTHOrO MPOAYKTY €nw, BWUpobneHoro 3a
opmynamu. 3 HaBeOEHWX [OaHUX BMMNMBAE, WO 3i 3HWKEHHSIM TPaHWYHOI KPYMHOCTI PO3AINEHHs, BOMONiCTb
HaJPeLITHOrO NPOAYKTY B NOPIBHSIHHI 3 BOSIOTICTIO BUXiAHOMO MaTepiany 3MEHLLYETLCS 3a PaxXyHOK BUAINEHHS HabinbLL
BOMOrMX KnaciB KpynHocTi. [laHi 3anexHocTi MoXyTb ByTW BUKOPUCTaHI ANs po3paxyHKy SKICHO-KINbKICHWX MOKa3HMKIB
onepauiin niaroToBKM MalUMHHUX KnaciB 3 psgoBOro BYFiNNS i, BUKOPUCTOBYHOUM (opaKLiiHi cknagm Knacis KpynHOCTI
PSOOBOrO BYFiNAs, MOXHA BWU3HAUMTK (DpaKLiliHi CKNagn MaluMHHWX Knacie i iX kaTeropii 3baravyBaHoOCTi, a, OTXe, i
HOPMM 3aCMIYEHHS MPOAYKTIB HACTYMHMX 36aradyyBanbHUX onepawin .
KntoyoBi cnosa: psgoBse Byrinns, NiarotoB4e rpOX04EHHSs, MALLMHHWIA KNac, BUTAT KNaciB KPYNHOCTI.

AHHoTaums. lNepBas TexHonornyeckas onepauust OCYLLECTBASIETCS C MOMOLLBID CYXOro rPOXOYEHMs, BTopas —
MOKPOrO rpoXoyeHues, Tpetbst — obeclnamnueaHueM. [ns pacyeTa nokasaTeneil ykadaHHbIX TEXHOMOrMYECKNX
onepavuit He0bXo4MMO YCTAHOBUTb BEMMYNHBI M3BIEYEHWI KITACCOB KPYMHOCTH MCXOAHOTO MaTepumana B NoApeLIeTHbIN
MPOZYKT W BNaXHOCTb HAAPELETHOro NpoaykTa. Harpy3ku n pexumHble napameTpsl 060pyLoBaHWNs COOTBETCTBOBAMM
NacnopTHbIM aHHbLIM. [1pu CyXOM NOArOTOBUTENLHOM rPOXOYEHUM TPaHUYHas KPYNHOCTb pasgeneHns coctasnsna 50,
25, 13 n 6 mm, npu mokpom — 13 MM, npu obecwnamnmeanum — 0,5; 1,0 u 2,0 mmM. Ha ocHoBe ycpepHeHus 544
BanaHcoB rpaHynoMeTPUYECKOro COCTaBa NPOAYKTOB MPOXOYEHNS YCTaHOBMEHbI KOIWMULMEHTBI M3BIEYEHNS KNACCOB
KPYMHOCTM B MOAPELIETHbIA NPOAYKT MpU CyXOM W MOKPOM MOArOTOBUTENbHOM TPOXOYEHUM PSLOBOTO Yrnst U
obeclunamnmBaHMM MENKOro MalMHHOMO Knacca. MccnefoBaHus nokasanu, YTo C YBENMYEHWEM pasmepa OTBEPCTUN
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paboyer NOBEPXHOCTH FPOXOTOB 3TW KO3PULMEHTbI BO3pacTatoT. Kpome TOro, CO CHKEHWEM TPaHWYHON KPYMHOCTM
pasfeneHns BbIXOA MOAPELLETHOrO NPoAyKTa Pesko yMmeHbluaeTcs. [pu JaHHbIX KPYMHOCTSX paspeneHust pasHuua
MeXay BbIXOZaMu MOAPeLUeTHbIX NPOAYKTOB CMEXHbIX CUT B cpedHem coctaenseT 10% (abcontotHbix). B cratbe
npeacTaBneHbl pacyeTbl KOSPMULMEHTA CHUKEHUS BAXHOCTU ANS HAAPELeTHOrO NPOaAYKTa €xw, MPOU3BOAUMOrO MO
copmynam. /13 npueedeHHbIX AaHHbIX CREAYET, YTO CO CHWKEHUEM TPaHWYHON KPYMHOCTU pasdeneHus, BNaXHOCTb
HaJpELLETHOro NPOAYKTa B CPaBHEHUM C BMAXHOCTbIO MCXOOHOTO Martepuana yMeHbLIAEeTCs 3a CYET BblOeNeHus
Hanbonee BNaxHbIX KNAccoB KPYnHOCTU. [laHHble 3aBUCMMOCTW MOTYT ObiTb UCMONb30BaHbI ANS pacyeTa KayeCTBEHHO-
KOMNMYECTBEHHbIX MoKasaTenen onepawuii NOArOTOBKM MaLUMHHbIX KIAacCoB W3 PSLOBOrO Yris W, UCMOMb3ys (PpakLMOHHbIE
COCTaBbl KIaccoB KPYMHOCTW PSLOBOrO Yris, MOXHO OMPefenuTb (pakUMOHHbIE COCTaBbl MALUMHHBIX KIAacCoB M WX
kaTeropum oboraTumocTy, a, CrieoBaTenbHO, U HOPMbI 3aCOPEHMUS MPOAYKTOB NOCNeayHoLLMX 0BoraTUTENbHbIX OnepaLyi.

KnioyeBble cnoBa: psgoBOi Yrofb, MOLTOTOBUTENBHOE MPOXOYEHWe, MALUMHHBIA KNacc, M3BMEYEHWe KraccoB
KpYMHOCTMW.
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