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aAb 574.526.325 

V./.U42=$,8, E.?.?`+*W%%8.,8 

T.8.U.!:% !4=&+!V= G!$=W!3!$=W W!E!W-4X3Y) :&%,#3.%4#4Y, NX3)Y.4!& 

(E-mail: raushan.nurdillayeva@iktu.kz) 

H*#1# )-+#"%& $!5#A 75($%8"(585 3#>#"3-%# #%)0"1I4=+&* '%()3( *0+%#5- 

Q8Y8%8*8 8Y8@8 42%8+*0 6`38: \3W6*.+W3.3 78)8+72*0] 8*4$+@M'(%0Y X*W4W 72+8%0 6X%W6.77.+ 

#.%7W+W%&.3.  $+@.377.+ +.7W3*. @.%4.3*W+W%&.3 #\6W+, B8][8Y Y8@0+K8Y #\6W+W BX3. 8[8K Z&W3*W%.+W 

Y$%*830%*0. JY8@8 42%8+*0 6`38: \3W6*.+W3.3 78)8%82 @8+0403*8 4$+@M'(%832 `)8Y70[030], 

4$+@.37 6\%K.+W3W], 42*0] +? 6X3W 6.3 7.6=.+872+84030] X4.+%.+W Y8+8470+0%0=, 78)8%832 

*X+.B.4W3W] $]78:%0 B8[*8:%8+0 830Y78%*0. 

<Y$4 .ZE+#3: 8Y8@8 42, 6`38: \3W6*.+W, 4$+@.37, 8*4$+@M'(, @.%4.3*W+W%&.3 #\6W+, 78)8%832 *X+.B.4W. 

 
c8)W+&W 78]*8 \3*W+W47W# 8Y8@8 42%8+ \3*W+W4W3W] X+ 7Z+%W 48%8%8+03*8: 6`38: BX3. 6`38: \3W6-

*.+W3 \3*W+2KW #X4W=$+03*8+, Y8+8 BX3. 7Z47W 6.78%%2+&'(, 68K'38 B8482 \3.+#X4W@W, 9'6'( BX3. 

#\6W+ \3.+#X4W=7.+W, 8,7$B838+68: @.#.7W, b" , J" , #.3 @8:%0Y78+03 \3*W+2 @8+0403*8 BX3. 7.@. 
\3.+#X4W=7.+*. 7Z)W%.*W. A40 \3*W+W4 $+03*8+0383 K0[8703 8Y8@8 42%8+*0] Y`+8603*8 X+ 7Z+%W 

%8478[0K78+: 6`38: BX3. 6`38: \3W6*.+W, TTd-78+, L.3$% BX3. @84Y8*8 $+&83'#8%0Y Y$40%0478+, 
820+ 6.78%% '$3*8+0, M'83'*7.+ BX3. X+ 7Z+%W )'(3*0 )8778+ #.)*.4.*W. 

 $][0 #.)*. 8Y8@8 42*0] Y`+8603 8:68[0 #.] BX3. 48%0470+68%0 8+)83, 42*8 .+W&WK, #.K.3*W 

Y$40%04 7Z)2 Y8@W%.7W @8+, 4$+@M'(, *.4$+@M'( BX3. 6.983'#8%0Y Y84'.77.+W B8Y48+70%[83 @W+K868 
Y$%B.7.+%W# #$6=$)'M'(%0Y 687.+'8%*8+*0 Y$%*832 8+Y0%0 78)8+72 Y$%*8304 78@2*8 [1, 2]. A40[83 

$+8: 8Y8@8 42%8+*0 78)8+72 ZKW3 8*4$+@M'(%0Y X*W47W Y$%*832*0] =+8#7'#8%0Y 68]0)0 )$+. 
a*.@'.77W# 6X%W6.77.+ [3, 4] @$:03K8, 8*4$+@M'( X*W4W 8+Y0%0 8Y8@8 42%8+*0 6`38: BX3. 6`38: 

\3W6*.+W3.3 78)8+72*0] @W+Y878+ X*W47.+W @.%&W%W. T`% X*W47.+*. 78@'[' BX3. B8483*0 4$+@.377.+ 

(#,8+M70 Y`6, @8%K0Y, #.+86)'7, K067.).#, 8[8K Z&W3*W%.+W, @.%4.3*W+W%&.3 #\6W+, =$%'47'+$%, 
9'6'(%0Y 78%K0Y78+ BX3. 7.@.) Y$%*830%8*0. 

JY8@8 42%8+*0 6`38: BX3. 6`38: \3W6*.+W3.3 78)8%82 @$:03K8 +.4.: [8%06*8+030] [0%06'-
).+77.2 B`60478+03*8 42 6.3 7$=0+8Y70 6`38: 6.3 6`38: \3W6*.+W3.3, L.3$%*83 BX3. 6.78%% 

'$3*8+0383 4$+@M'(%0Y X*W4=.3 78)8%82 3X7'B.4W #.%7W+W%&.3 [5]. T.+W%&.3 B`60478 78@'[' =$%'6.+ 
3.&W)W3*.&W 4$+@.377W 8%2 B$%0 `4030%[83, ([3' 6`3*8 42*0 78)8+72 9'7$)83 .+W7W3*W4W3 4`:0%70%[83 
4W+#. Y0KY0%0 BX3. 5–10 % B.%87'33W] 42%0 .+W7W3*W4W6.3 8+8%8470+0=, 4Z)W= BX3. #.=7W+W= 

8%03[83 #$%%$'*70 =$%'6.+ #$6=%.#4W #\6.&W6.3 BZ).&. 840+0%[83. 
 $306.3 Y878+ 8Y8@8 42%8+*0 6`38: \3W6*.+W3.3 78)8+72 @8+0403*8 84@.477W 687.+'8% — 

84@.47 Y8[8)*8+0 BX3. #8+7$3 \3*W+W4W3*.&W Y8%*0Y78+; =.3$=$%'2+'783, 7Z:W+KW# 7Z+W3*.&W \%K.6W 
0,01–0,1 66 L.++$68&3'77W 687.+'8%; &'*+$L$@')87$+ BX3. @8)8%-77W 78%K0Y 3.&W)W3*.&W 4$+@.37 — 
#+.63': 3.6.4. $+&83'#8%0Y &'*+$L$@70Y Y$40%0478+ Y$%*830%8*0 [6]. 

JY8@8 42%8+*0 %8478[0K78+*83 4$+@M'(%82 @8+0403*8 ZK Z+*W4 $+03 8%8*0: 

  4$+@.37 @.7W3*.&W 4`:0Y L8)8 6$%.#2%8%8+030] 40+7Y0 *'LL2)'(40, @+$203*0Y *'LL2)'( 

8+Y0%0 3.6.4. 4`:0Y70Y70] 72+@2%.377W *'LL2)'( 8+Y0%0 8+8%84206.3 BZ).&. 848*0; 

  6$%.#2%8%8+*0] 68#+$#.2.#7.+*.3 6'#+$#.2.#7.+*W] @.7W3*.&W WK#W *'LL2)'(40, 8% $30] 

B0%*86*0[0 4$+@.377W] Y`+0%0406.3 BX3. 4$+@M'(%838703 )8778+*0] 6$%.#2%8 \%K.6*.+W 
8+Y0%0 830Y78%8*0; 

  .+W&.3 )87 6$%.#2%84030] \)*W&W3.3 4$+@M'(%8320. 

 $+@.377.+*W .#W =8+86.7+6.3 4'=87782[8 @$%8*0: 

1.  $+@M'([8 @8:%830470, ([3', 4$+@.37=.3 @8:%8304Y83 ^%.6.37 684484030] 4$+@.377W] 
684484038 Y8703840. 

2. 18+8%2 #$^LL'M'.37W, .+W7W3*W 6.3 4$+@.37 8+8403*8[0 )8778+*0] 78+8%20. J%8:*8 4$+@.37-
7.+*W] =+8#7'#8%0Y Y$%*830%2038 @8:%830470 @84Y8 *8 4'=877868%8+ 68]0)*0: @8[840, 
Y$%B.7W6*W%W&W, Y$%*832 6.+)W6W [7]. 

c8)W+&W #.)*. .] 3.&W)&W 4$+@.37 +.7W3*. @.%4.3*W+W%&.3 #\6W+ Y$%*830%8*0. T.%4.3*W+W%&.3 
#\6W+*W 8%2*8 @8478=Y0 K'#W)87 +.7W3*. Y`+8603*8 #\6W+7.# @8+ #.) #.%&.3 687.+'8% =8:*8%830%8*0. 

A% #\=7.&.3 +.74W) $+38%84Y83 &+8L'77W] 6'#+$#+'478%*8+0383 7`+8*0.  2%0 .+W7W3*W%.+*W 
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4$+@M'(%82 @8+0403*8 7Z:W+KW#7.%&.3 BX3. `378Y 7X+W)*W #\6W+%.+, 4$306.3 Y878+ #\6W+7.#7W 
78%K0Y78+ Y$%*830%8*0 [8]. 

1Z:W+KW#7W @.%4.3*W+W%&.3 #\6W+*W] #\6.&W6.3 [9] .]@.#7. 8Y8@8 42%8+*0 6`38: \3W6*.+W3.3 
78)8%82*8 4$+@M'(%82 40:06*0%0[0 B$[8+0 .#.3W 60–200 6&/& 830Y78%*0. A40[83 $+8: 7Z:W+KW#7W 
@.%4.3*W+W%&.3 #\6W+*W 6`38: Y`+86*84 \3W6*.+*.3 78)8+72*8 Y$%*832[8 @$%8703*0[0 #.%7W+W%&.3. 

18@'[' $+&83'#8%0Y BX3. $+&83$6'3.+8%*0 4$+@.377.+ 6`38: \3W6*.+W3 B$C ZKW3 @$%8K8[0 
6$% @$%0= 78@0%8*0. /\@W3.4. 8[8K Z&W3*W%.+W, 6$*'L'#8M'(%83[83 K067.).#, #.=7W+W%&.3 *X3*W 

*8Y0%*8+, BZ3, Y8[8) Y8%*0Y78+0 Y$%*830%8*0 [4]. 
c8:78 \]*.%&.3 \4W6*W# K'#W)87030] .#W3KW%W# \3W6*.+W — #Z+WK Y820)0 BX3. Y8+8Y`60Y 

(&+.;#8) .+W&.3 BX3. ^62%-&'+%.3&.3 6`38: \3W6*.+W3. Y870470 4$+@M'(%832 @.%4.3*W%W&W ).+77.%-
&.3 [10]. 

>+.# B8][8Y Y8@0+K8[030] 3.&W)W3*. @.%4.3*W+W%&.3 #\6W+*W 8%2 6Z6#W3*W&W [6] .]@.#7. 

#.%7W+W%&.3. /8+@$3')8M'( #.)W3*. Z%&W%.+*W Y0)*0+2 5 &+8*·6'3-1 B0%*86*0Y78 1 48[ #\%.6W3*. 
@\%6. 7.6=.+872+840383 @.%&W%.3&.3 7.6=.+872+8[8 *.:W3 (#.:@W+ 7XBW+'@.%.+*. 950 º -Y8 *.:W3) 

BZ+&W)W%&.3. J+&$3 &8)03 +.8#7$+[8 2 %·48[-1 B0%*86*0Y=.3 BW@.+&.3. e+*W4 Y04060 0,1 QI8 42 
@203*8 650, 700, 750, 800 BX3. 850 º  7.6=.+872+8 #.)W3*. X+ 7Z+%W 28Y07 8+8%0[03*8 (10 6'3-783 
90 6'3-#. *.:W3) BZ+&W)W%&.3. 1.+6$\]*.2*.3 #.:W3 @.%4.3*W+&WK7.+*W @\%6. 7.6=.+872+84038 *.:W3 

+.8#7$+*0 Y`+[8Y 8+&$36.3 Z+%.2 8+Y0%0 4207Y83. 
JY8@8 42%8+*0] Y`+8603*8[0 6`38: \3W6*.+W3W] K.#7W# +828%0 #$3M.37+8M'(40 (fE/) — 

0,3 6&/*63. c`+8603*8 28,3 6&/% 6`38: \3W6*.+W @8+ 7.6W+ B$% 8Y8@8 42%8+03 78@'[' 4$+@.37 — 
@.37$3'7 48)06.3 4$+@M'(%82 X*W4W [11] .]@.#7. #.%7W+W%&.3. T`% B`60470 6`38: \3W6*.+W3W] 
#$3M.37+8M'(40 1,54–0,793 6&/%-[8 *.:W3 7\6.3*.&.3. 

TW)*W] 8%*0][0 BZ+&W)&.3 ).+77.2 B`60478+060)*0] 3X7'B.4W 8Y8@8 42%8+*0 6`38: 
\3W6*.+W3.3 4$+@M'(%0Y X*W4 8+Y0%0 78)8%82 @8+0403*8 78@'[' BX3. B8483*0 4$+@.377.+*W Y$%*832 

$)0Y \3W6*W%W&W3 #\+4.77W [12, 13]. 
g4030%0= $70+[83 B`60470] 68Y4870 1Z+#W4783 %$#$6$7', =8:*8%832 *.=$4030] 8Y8@8 

42%8+03 6`38: \3W6*.+W3.3 78)8+72*0] 4$+@M'(%0Y X*W4W3 78@'[' BX3. B8483*0 4$+@.377.+*W] 

#\6.&W6.3 BZ).&. 840+2 @$%0= 78@0%8*0. 
d.+77.2 304830 +.7W3*. 1Z+#W4783 %$#$6$7', =8:*8%832 *.=$4030] 6`38: \3W6*.+W @8+ 8Y8@8 

42%8+0 8%03*0.  $+@M'(%82 Z+*W4W 78@'[' BX3. B8483*0 4$+@.377.+ @.%4.3*W+W%&.3 #\6W+ (8[8K 
#\6W+W3 42%0 @26.3 Y0)*0+2 8+Y0%0 8%[83), B8][8Y Y8@0+K8Y #\6W+W (500–800 º  7.6=.+872+8*8 
Y0)*0+0%[83 784 #\6W+W3*. &+.# B8][8[030] Y8@0+K8[03 #Z:*W+2 8+Y0%0 8%03[83) BX3. 8[8K 

Z&W3*W4W (8[8K #\6W+W 8+8%83[83 8[8K78+*83 7Z4#.3 Z&W3*W%.+) Y870403*8 BZ+&W)W%*W. 
JY8@8 42*0 6`38: \3W6*.+W3.3 78)8+72*0 BZ+&W)2 ZKW3 #$%@8*8 4$+@.377W 426.3 B838470+0=, 

@.%&W%W @W+ 28Y07783 #.:W3 $% L'%-7+ Y8[8)030] #\6.&W6.3 4Z)&WK7. 4Z)W= 8%03*0. J%03[83 L'%-7+87 
40:06*0%0[0 250 463 @\%&WK ,$+$3#84038 Y`:0%*0. I'=.7#8 #\6.&W6.3 10 463 &.#483 403868 

$+38%84Y83 0*04Y8 Y$40%*0. c$4=8 Y8+Y03*0 7Z+*. K8:Y826.3 1–3 6'3 ^#47+8#M'( B848%03*0.  2 
L8)840 40:06*0%0[0 100 3.6.4. 250 463 M'%'3*+&. B'38%0=, $30] *X% #\%.6W 830Y78%*0. >.#483 
^#47+8#7 @\%&WK ,$+$3#830] B$[8+[0 @\%W&W3.3 #C,.78[8 8%0= Y`:0%*0 BX3. ^#47+8#70*8[0 6`38: 

\3W6*.+W3W] 6\%K.+W «_%C$+87-02-5Q» 4`:0Y70Y 838%')87$+03*8 «h%K.2» +.B'6W3*. 830Y78%*0. 
J38%') BZ+&W)W%&.3*. 403868*8[0 6`38: \3W6*.+W3W] #$3M.37+8M'(40 (5, 6&/*63) #.%.4W*.: L$+62%8 

@$:03K8 78@0%*0: 

 $%K 1Q

CH

C V <
G

V

! !
" , 

6`3*8[0 7\%K — 403868 ^#47+8#703*8[0 6`38: \3W6*.+W3W] #$3M.37+8M'(40, 6&/*63; VQ — 

^#47+8#M'(%82 ZKW3 8%03[83 &.#48330] 6\%K.+W, 463 (10 463); V79 — 403868 #\%.6W, 463; <1 — 
^#47+8#770 4`:0%72 #$^LL'M'.37W (\%K.2 #$%@840 #\%.6W 6.3 8%03[83 ^#47+8#7 8%'#,$784030] 
Y8703840) [14]. 

JY8@8 42%8+*0 6`38: \3W6*.+W3.3 78)8%82 @.%4.3*W+W%&.3 #\6W+ (@.#.), B8][8Y Y8@0+K8Y #\6W+W 
(B.Y.#.) BX3. 8[8K Z&W3*W4W (8.Z.) 4$+@.377.+W3W] Y870403*8 ).+77.%*W.  $306.3 Y878+ 78)8%832 *X+.B.4W3. 

X+ 7Z+%W L8#7$+%8+*0] (4$+@M'(%832 `)8Y70[0, 4$+@.37 6\%K.+W, 42*0] +? 6X3W 6.3 7.6=.+872+840) 
X4.+%.+W ).+77.%*W. 1-42+.77. 8Y8@8 42%8+*0 4$+@.377.+ #\6.&W6.3 6`38: \3W6*.+W3.3 78)8%82 @8+0403*8 
4$+@M'(%832 `)8Y70[030] X4.+W #.%7W+W%&.3.  $+@M'(%832 `)8Y70[03 0,5 48[87783 2 48[87Y8 *.:W3 

B$[8+0%87Y83*8 @.%4.3*W+W%&.3 #\6W+*. 8Y8@8 42*0] 78)8%832 *X+.B.4W 90 %-*a3 98 %-[8, B8][8Y 
Y8@0+K8Y #\6W+W3*. 85 %-*a3 96 %-[8, 8[8K Z&W3*W4W3*. 80 %-*a3 93 %-[8 8+778703*0[0 830Y78%*0. 
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1 — @.%4.3*W+W%&.3 #\6W+; 2 — B8][8Y Y8@0+K8Y #\6W+W; 3 — 8[8K Z&W3*W4W 

1-42+.7. JY8@8 42%8+*0 4$+@.377.+ #\6.&W6.3 6`38: \3W6*.+W3.3  

78)8%82 *X+.B.4W3. 4$+@M'(%832 `)8Y70[030] X4.+W 

JY8@8 42%8+*0 6`38: \3W6*.+W3.3 78)8%82 @8+0403*8 4$+@.37 6\%K.+W3W] X4.+W 2-42+.77. 
#\+4.7W%&.3.  $+@.377.+*W] 68448403 0,5 &-383 2 &-[8 *.:W3 8+770+[83*8 @.%4.3*W+W%&.3 #\6W+*. 8Y8@8 

42*0] 78)8%832 *X+.B.4W 85 %-*a3 97 %-[8, B8][8Y Y8@0+K8Y #\6W+W3*. 80 %-*a3 94 %-[8, 8[8K 
Z&W3*W4W3*. 76 %-*a3 91 %-[8 B$[8+0%8*0. T.%4.3*W+W%&.3 #\6W+*W] 6.3KW#7W @.7W 400–900 62/&-*0 
Y`+8:*0 BX3. $30] 4$+@M'(%0Y Y84'.7W #.2.#7.+W3W] K86840 6.3 Y`+0%04038 7X2.%*W%W&W6.3 

@8:%830470 @$%8*0 [15]. A40[83 $+8: 8Y8@8 42%8+*0 6`38: \3W6*.+W3.3 78)8%832 *X+.B.4W 
@.%4.3*W+W%&.3 #\6W+*W Y$%*83[83*8 838[`+%06 B$[8+0 @$%8*0. 

 

 

1 — @.%4.3*W+W%&.3 #\6W+; 2 — B8][8Y Y8@0+K8Y #\6W+W; 3 — 8[8K Z&W3*W4W 

2-42+.7. JY8@8 42%8+*0 4$+@.377.+ Y870403*8 6`38: \3W6*.+W3.3 78)8%82 

JY8@8 42*0] +? 6X3W3W] 78)8%832 *X+.B.4W3. X4.+W ).+77.%W3*W. d.+77.%.7W3 42[8 Y0KY0% 6.3 
4W%7W%.+*W Y$42 8+Y0%0 +? 6X3W \)&.+7W%*W. +? 6X3W 8+7Y83 48:03 6`38: \3W6*.+W3.3 78)8%82 

*X+.B.4W3W] 8+78703*0[03 1–3-#.47.%.+*.3 @8:Y82[8 @$%8*0. 

1 - # . 4 7 .  

H*#1# )-+#"%& 18+)85%("(+F85 /7$("$85 $!5#A 75($%8"(585 3#>#+#- %'"8E8)(58 )-%&6 "J $'5(5(6 ')8"( 

 03868 P 
JY8@8 42*0] 

6\%K.+W, 6% 

T.%4.3*W+W%&.3 

#\6W+, & 

 $+@M'(%832 

`)8Y70[0, 48[ 
 2*0] +? 6X3W 18)8%832 *X+.B.4W, %

1 30 2 2 2,623 84 

2 30 2 2 4,412 91 

3 30 2 2 6,289 92,4 

4 30 2 2 8,654 94,6 
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2 - # . 4 7 .  

H*#1# )-+#"%& E#6;#* *#1&":#* /7$("($85 $!5#A 75($%8"(585  

3#>#+#- %'"8E8)(58 )-%&6 "J $'5(5(6 ')8"( 

 03868 P 
JY8@8 42*0] 

6\%K.+W, 6% 

b8][8Y Y8@0+K8Y 

#\6W+W, & 

 $+@M'(%832 

`)8Y70[0, 48[ 
 2*0] +? 6X3W 18)8%832 *X+.B.4W, %

1 30 2 2 2,324 82 

2 30 2 2 4,141 86,4 

3 30 2 2 6,109 90 

4 30 2 2 8,436 92 

3 - # . 4 7 .  

H*#1# )-+#"%& #;#: 9F(5%()($85 $!5#A 75($%8"(585 3#>#+#- %'"8E8)(58 )-%&6 "J $'5(5(6 ')8"( 

 03868 P 
JY8@8 42*0] 

6\%K.+W, 6% 
J[8K Z&W3*W4W, & 

 $+@M'(%832 

`)8Y70[0, 48[ 
 2*0] +? 6X3W 18)8%832 *X+.B.4W, %

1 30 2 2 2,146 80,5 

2 30 2 2 4,058 84,2 

3 30 2 2 6,004 88 

4 30 2 2 8,157 90 

 
JY8@8 42%8+*0 4$+@.377.+ #\6.&W6.3 6`38: \3W6*.+W3.3 78)8%82 @8+0403*8 7.6=.+872+830] 

X4.+W ).+77.%W3*W (3-42+.). 1XBW+'@. 20–60 ºC 8+8%0[03*8 BZ+&W)W%*W. 1.6=.+872+830 20 ºC-7a3 60 ºC-
Ya *e:i3 Bo[ap0%a7Ya3*a @.%4.3*W+W%&.3 #\6W+*. 8Y8@8 42*0] 78)8%832 *X+.B.4W 78 %-*a3 97 %-[8, 
B8][8Y Y8@0+K8Y #\6W+W3*. 72 %-*a3 94 %-[8, 8[8K Z&W3*W4W3*. 66 %-*a3 92 %-[8 8+770. 

?.&W)W3.3, 4$+@.377.+*W +.&.3.+8M'(%82*0] 3.&W)&W ZK 7X4W%W @8+: 9'6'(%0Y (+.8&.377.+*W] 
.+W7W3*W%.+W6.3 \]*.2), 7\6.3&W 7.6=.+872+8%0Y (@26.3 \]*.2-7\6.3&W 6$%.#2%8%0Y 6`38: \3W6*.+W3 

@\%W= 8%2*8 7'W6*W) BX3. 7.+6'(%0Y (B$[8+0 7.6=.+872+8*8 Y8:38:703 Y$40%0478+*0] @2-&8) 
Y$4=8%8+06.3 *.4$+@M'(40).  $+@.377.+*W +.&.3.+8M'(%82 ZKW3 Y0)*0+2, ([3' 7.+6'(%0Y X*W4, 

Y$%*830%[83 [4]. 200–300 º -Y8 *.:W3&W 7.6=.+872+8*8 4$+@.377.+*.3 6`38: \3W6*.+W3W] #\=7.&.3 
@\%W&W @\%W3&.3. E.&.3.+8M'( *X+.B.4W (94 %) 4$+@.377W] @8478=Y0 68448406.3 +.&.3.+8M'(*83 
#.:W3&W 4$+@.37 68448%8+030] Y8703840 8+Y0%0 830Y78%[83. 

T.+W%&.3 B`60478 4$+@M'([8 Y$%*830%[83 4$+@.377.+*W] WKW3*. @.%4.3*W+W%&.3 #\6W+ 6.3 
B8][8Y Y8@0+K8Y #\6W+W3 +.&.3.+8M'(%82 9'6'(%0Y X*W4 @$:03K8 BZ+&W)W%*W. T`% X*W47W] 3.&W)W 

4$+@.37 BX3. +.8&.377W] *.4$+@M'(40 #.)W3*. 4$+@.377W 100 º -*.3 84=8:703 7.6=.+872+8*8 &8) 
7X+W)*W 3.6.4. 4`:0Y $+&83'#8%0Y 3.6.4. @.:$+&83'#8%0Y +.8&.377.+6.3 \]*.2 @$%0= 78@0%8*0. 
TW)*W] B`60478 +.8&.37 +.7W3*. ^783$% Y$%*830%*0. I8:*8%830%[83 4$+@.377.+ 6.3 ^7'% 4='+7W 1:10 

Y87038478 (5 & 4$+@.37 50 6% .+W7W3*W*.) 5 6'3 68&3'77W 8+8%8470+[0K=.3 8+8%8470+0%*0. 
 $+@.377W] 4$+@M'(%0Y 40:06*0%0[0 80 %-[8 *.:W3 Y8%=038 #.%.*W. 

 

 

1 — @.%4.3*W+W%&.3 #\6W+; 2 — B8][8Y Y8@0+K8Y #\6W+W; 3 — 8[8K Z&W3*W4W 

3-42+.7. JY8@8 42%8+*0 4$+@.377.+ #\6.&W6.3 6`38: \3W6*.+W3.3  

78)8%82 *X+.B.4W3. 7.6=.+872+830] X4.+W 
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c$+078 8:7Y83*8, 8Y8@8 42%8+*0 4$+@.377.+*W] #\6.&W6.3 6`38: \3W6*.+W3.3 78)8%82 
@8+0403*8[0 78)8%832 *X+.B.4W Xp 7Zp%i =apa6e7p%ep&e 7X2e%*i )ep77e%i3*i. JY8@8 42%8+*0 6`38: 

BX3. 6`38: \3W6*.+W3.3 78)8%82 #.)W3*. 8Y8@8 42*0] 6\%K.+W, 4$+@M'(%832 `)8Y70[0, 4$+@.37 
6\%K.+W, 42*0] +? 6X3W 6.3 7.6=.+872+84030] X4.+%.+W Y8+8470+0%*0. 1XBW+'@.3W] $]78:%0 

Ba[*a:%ap0 @.%4.3*W+W%&.3 #\6W+*W Y$%*83[83*8 (78)8%832 *X+.B.4W 98 %), m(@.#.) = 2 &, # = 2 ca[, 

t = 60 ºC, B8][8Y Y8@0+K8Y #\6W+W3*. (78)8%832 *X+.B.4W 96 %) m(B.Y.#.) = 2 &, # = 2 ca[, t = 60 ºC, 8[8K 

Z&W3*W4W3*. (78)8%832 *X+.B.4W 93 %) m(8.Z.) = 2 &, # = 2 ca[, t = 60 ºC @$%8703*0[0 830Y78%*0. 
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D.K.Yusupova, R.N.Nurdillayeva 

Application of the absorption method  

in treatment of wastewater from oil products 

The article presents information on the adsorption method of treatment wastewater from oil products. As a 

sorbent it was used activated carbon, coal walnut shells and sawdust. It was considered impact of the sorbent 

mass, duration of sorption, pH of water and temperature of solution on treatment of wastewater from oil 

products, and established optimal conditions. 
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