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<5E0=8G5A:CN >1@01>B:C (AB@>6:C 8 B5A:C) 
C<5=LH0NB D0:B8G5A:CN H8@8=C A>@B8<5=B0, C25;8G8205B :>;8G5AB2> >BE>4>2 ?@8 @0A:@>5 
?8;>?@>4C:F88 
87<5=яNB D>@<C ?8;>?@>4C:F88 8 45B0;59, 70B@C4=я5B 8E >1@01>B:C, @0A:@>9 8 
8A?>;L7>20=85 ?> =07=0G5=8N 

 

':068B5, :0: 2;8яNB =0 :0G5AB2> 4@525A8=K ?>:>@>1;5==>ABL. 
=5 2;8яNB =0 D878:>-<5E0=8G5A:85 A2>9AB20 4@525A8=K, => 87<5=яNB 55 F25B 8 1;5A: 
A=860NB ?@>G=>ABL 4@525A8=K =0 @0ABя65=85 24>;L 2>;>:>= 8 87381, 70B@C4=яNB 55 
<5E0=8G5A:CN >1@01>B:C (AB@>6:C 8 B5A:C) 
C<5=LH0NB D0:B8G5A:CN H8@8=C A>@B8<5=B0, C25;8G8205B :>;8G5AB2> >BE>4>2 ?@8 @0A:@>5 
?8;>?@>4C:F88 
+87<5=яNB D>@<C ?8;>?@>4C:F88 8 45B0;59, 70B@C4=я5B 8E >1@01>B:C, @0A:@>9 8 
8A?>;L7>20=85 ?> =07=0G5=8N 

 

':068B5 2>4>=5@0AB2>@8<K5 0=B8A5?B8:8. 
DB>@84 =0B@8я, :@5<=5DB>@84 =0B@8я, E;>@84 F8=:0 
+0=B@0F5=>2>5 <0A;>, :0<5==>C3>;L=>5 <0A;>, A;0=F52>5 <0A;> 
D>AD0B 0<<>=8я, AC;LD0B 0<<>=8я, 1C@0 
 

':068B5 2>4>@0AB2>@8<K5 0=B8A5?B8:8. 
+DB>@84 =0B@8я, :@5<=5DB>@84 =0B@8я, E;>@84 F8=:0 
0=B@0F5=>2>5 <0A;>, :0<5==>C3>;L=>5 <0A;>, A;0=F52>5 <0A;> 
D>AD0B 0<<>=8я, AC;LD0B 0<<>=8я, 1C@0 
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':068B5 0=B8?5@5=K 

DB>@84 =0B@8я, :@5<=5DB>@84 =0B@8я, E;>@84 F8=:0 
0=B@0F5=>2>5 <0A;>, :0<5==>C3>;L=>5 <0A;>, A;0=F52>5 <0A;> 
+D>AD0B 0<<>=8я, AC;LD0B 0<<>=8я, 1C@0 
 

#> B>;I8=5 a 8 H8@8=5 b C:068B5 4>A:8 (?8;><0B5@80;K). 

+ 100а <<, 
3

a
b

 

100а <<, 
3ü

a
b

 

280...110=а <<, 
3ü

a
b

 

 

#> B>;I8=5 a 8 H8@8=5 b C:068B5 1@CA:8 (?8;><0B5@80;K). 

100а <<, 
3

a
b

 

+ 100а <<, 
3ü

a
b

 

280...110=а <<, 
3ü

a
b

 

 

#> B>;I8=5 a 8 H8@8=5 b C:068B5 1@CALя (?8;><0B5@80;K). 

100а <<, 
3

a
b

 

100а <<, 
3ü

a
b

 

+ 280...110=а <<, 
3ü

a
b

 

 

':068B5 B5?;>87>;яF8>==K5 <0B5@80;K >@30=8G5A:85 4;я AB@>8B5;L=KE :>=AB@C:F89. 
+0@1>;8B, ��#, �%#, B>@Dя=K5 ?;8BK, яG58ABK5 ?;0AB<0AAK 

<8=5@0;L=0я 20B0 8 8745;8я 87 =55, яG58ABK5 15B>=K, <8=5@0;L=K5 70AK?:8 

A>25;8B, 0A1>7C@8B, 0A1>B5@<8B, =LN25;L 
480B><8B>2K9 :8@?8G, A:>@;C?K, A53<5=BK, 8745;8я 87 B5@<>25@<8:C;8B0 
 

':068B5 AK@L5 4;я ?@>872>4AB20 A>25;8B0. 
+0A15AB – 15%, 4>;><8B – 85% 

0A15AB – 20%, B@5?5; – 60%, 2>74CH=0я 8725ABL – 20% 

4@525A=K5 AB@C6:8, ?>@B;0=4F5<5=B 
4@525A=K5 AB@C6:8, A8=B5B8G5A:0я A<>;0 
 

':068B5 AK@L5 4;я ?@>872>4AB20 2C;:0=8B0. 
0A15AB – 15%, 4>;><8B – 85% 

+0A15AB – 20%, B@5?5; – 60%, 2>74CH=0я 8725ABL – 20% 

4@525A=K5 AB@C6:8, ?>@B;0=4F5<5=B 
4@525A=K5 AB@C6:8, A8=B5B8G5A:0я A<>;0 
 

':068B5 AK@L5 4;я ?@>872>4AB20 D81@>;8B0. 
0A15AB – 15%, 4>;><8B – 85% 

0A15AB – 20%, B@5?5; – 60%, 2>74CH=0я 8725ABL – 20% 

+4@525A=K5 AB@C6:8, ?>@B;0=4F5<5=B 
4@525A=K5 AB@C6:8, A8=B5B8G5A:0я A<>;0 
 

':068B5 AK@L5 4;я ?@>872>4AB20 4@525A=>-AB@C65G=KE ?;8B. 
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0A15AB – 15%, 4>;><8B – 85% 

0A15AB – 20%, B@5?5; – 60%, 2>74CH=0я 8725ABL – 20% 

4@525A=K5 AB@C6:8, ?>@B;0=4F5<5=B 
+4@525A=K5 AB@C6:8, A8=B5B8G5A:0я A<>;0 
 

$0745; 2. �5B>=K 2 A>2@5<5==>< AB@>8B5;LAB25. �KA>:>?@>G=K5 15B>=K. 
%0<>C?;>B=яNI85Aя 15B>=K. 
 
ВO59@8B9 ?@468;P=O9 >B69B 

 

+B> A>1>9 ?@54AB02;я5B =5>@30=8G5A:89 75@=8ABK9 AK?CG89 AB@>8B5;L=K9 <0B5@80;, 
?>;CG05<K9 4@>1;5=85< A:0;L=KE 3>@=KE ?>@>4 8 @0AA52>< ?@>4C:B>2 4@>1;5=8я? 
+I515=L 87 ?@8@>4=>3> :0<=я 
3@0289 

I515=L 87 3@028я 
 

+B> A>1>9 ?@54AB02;я5B =5>@30=8G5A:89 75@=8ABK9 AK?CG89 AB@>8B5;L=K9 <0B5@80;, 
?>;CG05<K9 @0AA52>< ?@8@>4=KE 3@0289=>-?5AG0=KE A<5A59? 
I515=L 87 ?@8@>4=>3> :0<=я 
+3@0289 

I515=L 87 3@028я 
 

+B> A>1>9 ?@54AB02;я5B =5>@30=8G5A:89 75@=8ABK9 AK?CG89 AB@>8B5;L=K9 <0B5@80;, 
?>;CG05<K9 4@>1;5=85< 3@028я 8 20;C=>2 8 @0AA52>< ?@>4C:B>2 4@>1;5=8я? 
I515=L 87 ?@8@>4=>3> :0<=я 
3@0289 

+I515=L 87 3@028я 
 

+B> A>1>9 ?@54AB02;я5B =5>@30=8G5A:89 75@=8ABK9 AK?CG89 AB@>8B5;L=K9 <0B5@80;, 
?>;CG05<K9 ?@8 @07@01>B:5 ?5AG0=KE <5AB>@>645=89 8;8 @0AA525 ?@8@>4=KE 3@0289=>-
?5AG0=KE A<5A59? 
+ ?@8@>4=K9 ?5A>: 
4@>1;5=K9 ?5A>:  
>1>30I5==K9 ?5A>: 
D@0:F8>=8@>20==K9 ?5A>: 
 

+B> A>1>9 ?@54AB02;я5B =5>@30=8G5A:89 75@=8ABK9 AK?CG89 AB@>8B5;L=K9 <0B5@80;, 
?>;CG05<K9 87<5;LG5=85< A:0;L=KE 3>@=KE ?>@>4 8 3@028я A 8A?>;L7>20=85< 
A?5F80;L=>3> 4@>18;L=>-@07<>;L=>3> >1>@C4>20=8я? 
?@8@>4=K9 ?5A>: 
+ 4@>1;5=K9 ?5A>:  
>1>30I5==K9 ?5A>: 
D@0:F8>=8@>20==K9 ?5A>: 
 

+B> A>1>9 ?@54AB02;я5B ?5A>: A C;CGH5==K< 75@=>2K< A>AB02><, ?>;CG05<K9 A 
?@8<5=5=85< A?5F80;L=>3> >1>@C4>20=8я 8 ?>AB02;я5<K9 157 @0745;5=8я =0 D@0:F88? 
?@8@>4=K9 ?5A>: 
4@>1;5=K9 ?5A>:  
+ >1>30I5==K9 ?5A>: 
D@0:F8>=8@>20==K9 ?5A>: 
 

+B> A>1>9 ?@54AB02;я5B ?5A>:, @0745;5==K9 A ?@8<5=5=85< A?5F80;L=>3> 
>1>30B8B5;L=>3> >1>@C4>20=8я =0 425 8;8 1>;55 D@0:F88, ?>AB02;я5<K5 @0745;L=> 2 
CAB0=>2;5==KE A>>B=>H5=8яE? 
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?@8@>4=K9 ?5A>: 
4@>1;5=K9 ?5A>:  
>1>30I5==K9 ?5A>: 
+ D@0:F8>=8@>20==K9 ?5A>: 
 

+B> A>1>9 ?@54AB02;я5B <0B5@80;, ?>;CG05<K9 >1683>< A> 2A?CG820=85< 
?>43>B>2;5==KE 3@0=C; (75@5=) 87 3;8=8ABKE 8 ?5AG0=>-3;8=8ABKE ?>@>4 (3;8=, 
AC3;8=:>2, 3;8=8ABKE A;0=F52, 0@38;8B0, 0;52@>;8B0), HC=38B>A>45@60I8E ?>@>4, 
B@5?5;>2, 7>;>H;0:>2>9 A<5A8 8;8 7>;K-C=>A0 B5?;>2KE M;5:B@>AB0=F89? 
+ :5@0<78B 
B5@<>;8B 
03;>?>@8B 
3@0=C;8@>20==K9 H;0: 
 

+B> A>1>9 ?@54AB02;я5B <0B5@80;, ?>;CG05<K9 >1683>< I51=я 8;8 ?>43>B>2;5==KE 
3@0=C; :@5<=8ABKE >?0;>2KE ?>@>4 (480B><8B0, B@5?5;0, >?>: 8 4@.)? 
:5@0<78B 
+ B5@<>;8B 
03;>?>@8B 
3@0=C;8@>20==K9 H;0: 
 

+B> A>1>9 ?@54AB02;я5B <0B5@80;, ?>;CG05<K9 A?5:0=85< ?@8 >16835 ?>43>B>2;5==KE 
3@0=C; (75@5=) ?5AG0=>-3;8=8ABKE ?>@>4, B@5?5;>2 8 4@C38E 0;N<>A8;8:0B=KE 
<0B5@80;>2, 0 B0:65 >BE>4>2 >B 4>1KG8, ?5@5@01>B:8 8 A6830=8я 8A:>?05<>3> B25@4>3> 
B>?;820 (7>;0 B5?;>2KE M;5:B@>AB0=F89 8 >BE>4K C3;5>1>30I5=8я)? 
:5@0<78B 
B5@<>;8B 
+ 03;>?>@8B 
3@0=C;8@>20==K9 H;0: 
 

+B> A>1>9 ?@54AB02;я5B <0B5@80;, ?>;CG05<K9 2A?CG820=85< ?@8 >16835 
?>43>B>2;5==KE 75@5= 87 ?@8@>4=KE 284>2 384@0B8@>20==>9 A;N4K? 
H;0:>20я ?5<70 
3@0=C;8@>20==K9 H;0: 
+ 2A?CG5==K9 25@<8:C;8B 
2A?CG5==K9 ?5@;8B 
 

+B> A>1>9 ?@54AB02;я5B <0B5@80;, ?>;CG05<K9 2A?CG820=85< ?@8 >16835 
?>43>B>2;5==KE 75@5= 87 2C;:0=8G5A:8E 2>4>A>45@60I8E ?>@>4 (?5@;8B0, >1A8480=0 8 
4@C38E 2>4>A>45@60I8E AB5:>;)? 
H;0:>20я ?5<70 
3@0=C;8@>20==K9 H;0: 
2A?CG5==K9 25@<8:C;8B 
+ 2A?CG5==K9 ?5@;8B 
 

+B> A>1>9 ?@54AB02;я5B <0B5@80;, ?>;CG05<K9 ?>@870F859 @0A?;020 H;0:>2 
<5B0;;C@38G5A:>3> 8 E8<8G5A:>3> ?@>872>4AB20? 
+ H;0:>20я ?5<70 
3@0=C;8@>20==K9 H;0: 
2A?CG5==K9 25@<8:C;8B 
2A?CG5==K9 ?5@;8B 
 

':068B5 A>AB02 AK@Lя 4;я 873>B>2;5=8я :;8=:5@0 3;8=>75<8AB>3> F5<5=B0. 
8725AB=я:  75%, 3;8=0  25%  
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+8725AB=я:  45%, 1>:A8B  55% 

8725AB=я:  15-20%, =5D5;8=>2K9 H;0<  80-85% 

 

':068B5 AB@>:8 >?@545;5=8я <0@:8 3;8=>75<8AB>3> F5<5=B0. 
2 G0A0 
+1 8 3 ACB 
28 ACB 
3 8 28 ACB 
 

':068B5 A>AB02 AK@Lя 4;я 873>B>2;5=8я :;8=:5@0 ?>@B;0=4F5<5=B0. 
+8725AB=я:  75%, 3;8=0  25%  

8725AB=я:  45%, 1>:A8B  55% 

8725AB=я:  15-20%, =5D5;8=>2K9 H;0<  80-85% 

 

':068B5 <8=5@0;L=K9 A>AB02 :;8=:5@0 1KAB@>B25@45NI53> ?>@B;0=4F5<5=B0: 
%3S = 45-60%, C2S = 20-30%, %3A = 4-12%, %4AF = 10-20% 

+%3S + %3A > 65% 

%3S = 42-44%, C2S = 35-37%, %3A = 14-15%, %4AF < 3% 

%3S   50%, %3A   5%, %3A + %4AF   22% 

 

':068B5 <8=5@0;L=K9 A>AB02 :;8=:5@0 AC;LD0B>AB>9:>3> ?>@B;0=4F5<5=B0: 
%3S = 45-60%, C2S = 20-30%, %3A = 4-12%, %4AF = 10-20% 

%3S + %3A > 65% 

%3S = 42-44%, C2S = 35-37%, %3A = 14-15%, %4AF < 3% 

+%3S   50%, %3A   5%, %3A + %4AF   22% 

 

':068B5 <8=5@0;L=K9 A>AB02 :;8=:5@0 ?>@B;0=4F5<5=B0: 
+%3S = 45-60%, C2S = 20-30%, %3A = 4-12%, %4AF = 10-20% 

%3S + %3A > 65% 

%3S = 42-44%, C2S = 35-37%, %3A = 14-15%, %4AF < 3% 

%3S   50%, %3A   5%, %3A + %4AF   22% 

 

':068B5 <8=5@0;L=K9 A>AB02 :;8=:5@0 15;>3> ?>@B;0=4F5<5=B0: 
%3S = 45-60%, C2S = 20-30%, %3A = 4-12%, %4AF = 10-20% 

%3S + %3A > 65% 

+%3S = 42-44%, C2S = 35-37%, %3A = 14-15%, %4AF < 3% 

%3S   50%, %3A   5%, %3A + %4AF   22% 

 

':068B5 E8<8G5A:CN @50:F8N 2708<>459AB28я 0;8B0 A 2>4>9. 

+
( ) ( )

22222
3323632 OHCaOHSiOCaOOHSiOСа� ++

 

( ) ( )
22222

323422 OHCaOHSiOCaOOHSiOСа� ++
 

OHOACaOOHOAСа�
232232

6363 + 
 

( )
OHOFeCaO

OHOACaOOHOHCaOFeOAСа�

232

232223232

63

631024

+

+++ 

 
 

':068B5 E8<8G5A:CN @50:F8N 2708<>459AB28я 15;8B0 A 2>4>9. 
( ) ( )

22222
3323632 OHCaOHSiOCaOOHSiOСа� ++

 

+
( ) ( )

22222
323422 OHCaOHSiOCaOOHSiOСа� ++

 

OHOACaOOHOAСа�
232232

6363 + 
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( )
OHOFeCaO

OHOACaOOHOHCaOFeOAСа�

232

232223232

63

631024

+

+++ 

 
 

':068B5 E8<8G5A:CN @50:F8N :8A;>B>C?>@=>3> F5<5=B0. 
( ) ( )

22222
3323632 OHCaOHSiOCaOOHSiOСа� ++

 
OHCaSOOHOHСаSO

24224
25.15.0 +

 
( ) OHCaCOCOOHCa

2322
++

 

+
( ) NaFOHSiOHSiFNamSiOONa +→++

426222  

 

!0 3@0D8:5 ?@82545=K A@02=8B5;L=K5 40==K5 > A:>@>AB8 B25@45=8я 8 >B=>A8B5;L=>9 
?@>G=>AB8 >A=>2=KE A>548=5=89 F5<5=B=>3> :;8=:5@0 (2A5 A>548=5=8я A 4>102:>9 
38?A0). 

   
':068B5 :@82K5 4;я %3S. 

+1 

2 

3 

4 

 

!0 3@0D8:5 ?@82545=K A@02=8B5;L=K5 40==K5 > A:>@>AB8 B25@45=8я 8 >B=>A8B5;L=>9 
?@>G=>AB8 >A=>2=KE A>548=5=89 F5<5=B=>3> :;8=:5@0 (2A5 A>548=5=8я A 4>102:>9 
38?A0).  

  
':068B5 :@82K5 4;я %2S. 

1 

+2 

3 

4 

 

!0 3@0D8:5 ?@82545=K A@02=8B5;L=K5 40==K5 > A:>@>AB8 B25@45=8я 8 >B=>A8B5;L=>9 
?@>G=>AB8 >A=>2=KE A>548=5=89 F5<5=B=>3> :;8=:5@0 (2A5 A>548=5=8я A 4>102:>9 
38?A0). 
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':068B5 :@82K5 4;я %3�. 
1 

2 

+3 

4 

 

!0 3@0D8:5 ?@82545=K A@02=8B5;L=K5 40==K5 > A:>@>AB8 B25@45=8я 8 >B=>A8B5;L=>9 
?@>G=>AB8 >A=>2=KE A>548=5=89 F5<5=B=>3> :;8=:5@0 (2A5 A>548=5=8я A 4>102:>9 
38?A0). 

   
':068B5 :@82K5 4;я %4AF. 

1 

2 

3 

+4 

 

':068B5 284K 4>102>: 0:B82=KE 5AB5AB25==KE >A04>G=>3> ?@>8AE>645=8я : 2я6CI8< 
<0B5@80;0<. 
2C;:0=8G5A:85 ?5?;K, BCDK, ?5<7K, B@0AAK 

+480B><8BK, B@5?5;K, >?>:8, 3;8568 

:8A;K5 7>;K C=>A0, =5D5;8=>2K9 H;0<, 4><5==K5 3@0=C;8@>20==K5 H;0:8 

8725AB=я:8, 8725@65==K5 3>@=K5 ?>@>4K, :20@F52K5 ?5A:8, ?@><KH;5==K5 >BE>4K 
(B>?;82=K5 H;0:8, 7>;K) 
 

':068B5 284K 4>102>: 0:B82=KE 5AB5AB25==KE 2C;:0=8G5A:>3> ?@>8AE>645=8я : 
2я6CI8< <0B5@80;0<. 
+2C;:0=8G5A:85 ?5?;K, BCDK, ?5<7K, B@0AAK 

480B><8BK, B@5?5;K, >?>:8, 3;8568 

:8A;K5 7>;K C=>A0, =5D5;8=>2K9 H;0<, 4><5==K5 3@0=C;8@>20==K5 H;0:8 

8725AB=я:8, 8725@65==K5 3>@=K5 ?>@>4K, :20@F52K5 ?5A:8, ?@><KH;5==K5 >BE>4K 
(B>?;82=K5 H;0:8, 7>;K) 
 

':068B5 284K 4>102>: 0:B82=KE 8A:CAAB25==>3> ?@>8AE>645=8я : 2я6CI8< 
<0B5@80;0<. 
2C;:0=8G5A:85 ?5?;K, BCDK, ?5<7K, B@0AAK 
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480B><8BK, B@5?5;K, >?>:8, 3;8568 

+:8A;K5 7>;K C=>A0, =5D5;8=>2K9 H;0<, 4><5==K5 3@0=C;8@>20==K5 H;0:8 

8725AB=я:8, 8725@65==K5 3>@=K5 ?>@>4K, :20@F52K5 ?5A:8, ?@><KH;5==K5 >BE>4K 
(B>?;82=K5 H;0:8, 7>;K) 
 

':068B5 284K 4>102>:-=0?>;=8B5;59 : 2я6CI8< <0B5@80;0<. 
2C;:0=8G5A:85 ?5?;K, BCDK, ?5<7K, B@0AAK 

480B><8BK, B@5?5;K, >?>:8, 3;8568 

:8A;K5 7>;K C=>A0, =5D5;8=>2K9 H;0<, 4><5==K5 3@0=C;8@>20==K5 H;0:8 
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