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   - ,    

  18,5 ,      22,9 ,  
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       .    

      

,     
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 ,     

 1  2      , 

     

,      . 

         

       : 

1. -1,3 (C4H6); 

2.  (C3H3N). 

       

.        , 

    . 

 

2   -    

 
-   ( )   

    ( )   . 

-   ( )     

  ,    -  

.        

        (15-20%), 

 (17-20; 27-30, 31-34%)   (36-40%)  .  

      ,  

    . 
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2.1   ,     

: 

 
-  1,3 ( )     

; 

-    ( ) -  
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-   - ,      

 Na-  ,      

 ; 

-    ( )    

      ; 

-   (  )   ; 

-   -   ,  

   ; 

-   - ,    

       ; 

-  -   ; 

-   -   ; 

-   -    

 ; 

-   ( ) –   ; 

-   -  ( )  

; 

- -2 -  ( ),   

      ; 

-   - ,    

( )   ,       

 ; 
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      6 K   
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    .   
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 ,    ,   

  ,    .   

          

.       

. 
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2.2     

  

 

   1   1 ,  1    1 . 
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     : 
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 :   - .  
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      . , 

 ,       

   .  

3.  .   (  

 )    

    .     

       :  - 

  0,0009%,  -   0,1.    
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1- ; 2-  ; 3- ; 4-  ; 5-  . 

 

 5 -     

 

        

         

  (  ).     

       25%. 

     №1 -   

  -3, -8, -20 ( . 6),   №2 -  

    " ".  , 

,        

.        

  ( ),   
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 6 -    -3,8-20. 

 

          

 105130° .  

         

     ,    

         

    .     

       

,      (  

)   ( ),   

       

   .     30     

    .    

      ,    

 ,   ,  

 .      

       .  

       . 
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3   Щ  Щ  

 

     24   , 

8520 / . 

  –  ,   

     . 

  4      №1.    

     .     

  5   . 

    №1 ( , 

,  , , , , 

 , , ,  )  

    ( –1, –2, –3, –4, –5). 

 

3.1    

 
  №1 

       

     –1.   

 –1       

    №1 ( , 

,  , , ,  ). 

     –1  8520 / . 

        

 19 ,   800 . 

,   : 

–    ,   . . 19946 3/ ; 

–   : 

–  3,1 / 3; 
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     :  

–  

                                           /  

 

6103600  TGM =0,017183600852010–6=0,52681 / ; 

 

  №2 

       

     –2.   

 –2        

 №1.      –2  

8520 / .       

   14 ,   400 . 

,   : 

–    ,   . . 4436 3/ ; 

–   : 

–  2,6 / 3; 

     : 

-  

                                          /  

 

6103600  TGM =0,003203600852010–6=0,09827 / ; 

 

  №3 

       

     –3.   

 –3       
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   №1.     

 –3  8520 / .     

     19 ,   

800 . 

,   : 

–    ,   . . 13016 3/ ; 

–   : 

–  3,9 / 3; 

     :  

-  

                                           /  

 

6103600  TGM =0,014103600852010–6=0,43250 / ; 

 

  №4 

       

     –4.   

 –4       

    №1.    

  –4  8520 / .   

       14 , 

  320 . 

,   : 

–    ,   . . 4684 3/ ; 

–   : 

–  1,0 / 3; 

     :  

–  
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                                         /  

 

6103600  TGM =0,00133600852010–6=0,03991 / ; 

 

  №5 

       

     –5.   

 –5       

    .     

 –5  8520 / .     

     19 ,   

800 . 

,   : 

–    ,   . . 30018 3/ ; 

–   : 

–  1,9 / 3; 

     : 

-                                           /  

 

6103600  TGM =0,015843600852010–6=0,48593 / ; 

 

     : 

 

G=0,01718+0,00320+0,01410+0,00130+0,01584=0,05162 / ,  

  

=0,52681+0,09827+0,43250+0,03991+0,48593=1,58341 / . 
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3.2    

 

  №1 

     –1  8520 

/ . 

,   : 

–    ,   . . 19946 3/ ; 

–   : 

–  18,5 / 3. 

     : 

-  

                                            /  

 

6103600  TGM =0,102503600852010–6=3,14389 / . 

 

  №2 

     –2  8520 

/ . 

,   : 

–    ,   . . 4436 3/ ; 

–   : 

–  0,5 / 3. 

     : 

-  

                                          /  

 

6103600  TGM =0,000623600852010–6=0,01890 / . 



32 
 

  №3 

     –3  8520 

/ . 

,   : 

–    ,   . . 13016 3/ ; 

–   : 

–  <0,2 / 3. 

     : 

-  

                                           /  

 

6103600  TGM =0,000723600852010–6=0,02218 / . 

 

  №4 

     –4  8520 

/ . 

,   : 

–    ,   . . 4684 3/ ; 

–   : 

–  <0,2 / 3. 

     : 

-  

                                          /  

 

6103600  TGM =0,000263600852010–6=0,00798 / . 
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  №5 

     –5  8520 

/ . 

,   : 

–    ,   . . 30018 3/ ; 

–   : 

–  <0,2 / 3. 

     : 

-  

                                           /  

 

6103600  TGM =0,001673600852010–6=0,05 / . 

 

   : 

 

G=0,10250+0,00062+0,00072+0,00026+0,00167=0,10577  / , 

 

=3,14389+0,01890+0,02218+0,00798+0,05115=3,2441 / . 

 

 1 –        

 . 

 
  

 

  
,, /  

  
, /  

 1,58341 0,05162 
 3,2441 0,10577 
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4      

 

      , 

    ,   

  – -2017.    

        

  . 

-2017       

         

,       

 ,      

. 

   .  ё    

        

 . 

      

,        

   .   , 

          

    ,    

 . 

  №4      

.        

. ё    ,   

20–30–   .  ё   

  ,   

      . 
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4.1  –    

щ  

 
      

м ( / 3)        

       

    Хм ( )    

  : 

                                  (1) 

 

  – ,     

; 

M –   ,      

, ( / ); 

F –  ,    

    ; 

m  n – ,     

    ; 

H –      , ( ); 

 –  ,    

,         

,   50   1 ,  = 1; 

ΔT –      

 T        T , (˚ ); 

V1 –   , ( 3/ ). 

   ,   

 ,       
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  ,   200 (  

 ). 

   M ( / )     V1 

( 3/ )       

        

    ( ) .   

  M  V1,        

 ( )   ,   

     .    ΔT (˚ ) 

       T  

(˚ ),        

     2.01.01–82,     

   T  (˚ ) –     

  . 

   F   1 (  

     ). 

  m  n     

 ƒ, vм, v’м  ƒe. 

                            (2) 

                          (3) 

              ;         (4) 

              .         (5) 

 

 m   : 
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                           ƒ<100;      (6) 

 

 n  ƒ<100     vм: 

      vм ≥ 2         (7) 

                            0,5≤ vм<2;   (8) 

                              (9) 

 

 xм ( )   ,    

  ( / 3)     

   см,   : 

                      (10) 

 

   d  ƒ<100   : 

                        vм ≤ 0,5     (11) 

                      ,  0,5≤ vм          (12) 

                        vм>2     (13) 

 

     ( / 3)    

       ( )    

  : 
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       м,           (14) 

 

 S1 –  ,     

 x/xм   F  : 

                                 ,  x/x  ≤ 1;  (15) 

                      ,  1 < x/x  ≤ 8      (16) 

 

4.2      

 

 2 -        

 

 
 

 
 

 
, 

 

 
, 

 

 
 

 
, 

 
 . ., 3/  

( 3/ ) 

 
 

 

Δ   
, 

 

M, /  

-1  1,3 19 800 19946 3,1 9 8520 0,52681 
 18,5 3,143898 

-2  1,3 14 400 4436 2,6 98,5 8520 0,09827 
 0,5 0,01890 

-3  1,3 19 800 13016 3,9 13 8520 0,43250 
 0,2 0,02218 

-4  1,3 14 320 4684 1 13 8520 0,03991 
 0,2 0,00798 

-5  1,3 19 800 30018 1,9 13 8520 0,48593 
    0,2 0,05115 

 

  №1. 

       

     –1.   

 –1       

    №1 ( , 

,  , , ,  ). 
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     –1  8520 / . 

        

 19 ,   800 . 

,   : 

–    ,   . . 19946 3/ ; 

–   : 

–  3,1 / 3; 

–  18,5 / 3. 

     : 

–  

                                      / , 

 
6103600  TGM =0,017183600852010–6=0,52681 / ; 

–  

                                       / , 

 
6103600  TGM =0,102503600852010–6=3,14389 / . 

 

 ω0 –       

  , ( / ): 

                                  ,       (16) 

 

  ƒ, vм, v’м  ƒe    (2), 

(3), (4), (5). 
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                               ; 

 

                            
                   =0,6;             (4) 

                     . 

 

   n   (8): 

                                    

 

 Cм     (1): 

 : 

                                                      / 3; 

 

 : 

                                                      / 3 

 

 ,        , 

       : 

            ;          (17) 
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  C  -  , / 3.    

C =0,012 / 3;   C =0,423 / 3;  

 -    i- , / 3 

   3. 

 

 3 –    ( )  

    

    
 

 . .., / 3 

03 -1,3-  (1,3- , 
) 

4 C4H6 3,000 

001 -2-  
( , ) 

2 C3H3N 0,030 

 

:                      

 

                         

 

   d   (12): 

                                  , 

 

  Xм   ,   

    : 

                       . 

 

   s1: 

      ;1  683
234

1
 мммм xxxxxxxxs    (18) 
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  81  
113,0

13,1
21




 м

м

xx
xx

s
  

 

      ( / 3)  

         ( )  

 : 

        ,          (19) 

 

       

     (18,19): 

1)  : 

 x = 100 : x/x =100/203=0,493  

S1=3(0,493)4-8(0,493)3+6(0,493)2=0,676 

C100=0,676*0,00796=0,005 / 3 

 

 x = 203 : x/x =203/203=1 

S1=3(1)4-8(1)3+6(1)2=1,0 

C203=1*0,00796=0,008 / 3 

 

 x = 400 : : x/x =400/203=1,971                              

C400=0,751∙0,00796=0,006 / 3 

 

 x = 570 : x/x =570/203=2,808                              

C570=0,558∙0,00796=0,004 / 3 

 



43 
 

 x = 1000 : x/x =1000/203=4,927                              

C1000=0,272∙0,00796=0,002 / 3 

 

2)  : 

 x = 100 : x/x =100/203=0,493  

S1=3(0,493)4-8(0,493)3+6(0,493)2=0,676 

C100=0,676∙0,04751=0,032 / 3 

 

 x = 203 : x/x =203/203=1 

S1=3(1)4-8(1)3+6(1)2=1,0  

C203=1∙0,04751=0,044 / 3 

 

 x = 400 : : x/x =400/203=1,971                              

C400=0,751∙0,04751=0,036 / 3 

 

 x = 570 : x/x =570/203=2,808                              

C570=0,558∙0,04751=0,027 / 3 

 

 x = 1000 : x/x =1000/203=4,927                              

C1000=0,272∙0,04751=0,013 / 3 
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 4 –      

 ,   -1 

   
,  

 
1,3 ( / 3) 

 
 ( / 3) 

100 0,005 0,032 
203 0,008 0,044 
400 0,006 0,036 
570 0,004 0,027 

1000 0,002 0,013 

 

      

   -2, -3, -4  -5.    . 

 

 5 –       

,   -2 

   
,  

 
1,3 ( / 3) 

 
 ( / 3) 

100 0,001 0,0002 
301 0,0024 0,0005 
400 0,0022 0,0004 
570 0,0019 0,0004 
1000 0,0011 0,0002 

 

 6 –       

,   -3 

   
,  

 
1,3 ( / 3) 

 
 ( / 3) 

100 0,017 0,0009 
141 0,018 0,0009 
400 0,010 0,0005 
570 0,007 0,0003 
1000 0,003 0,0001 
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 7 –       

,   -4 

   
,  

 
1,3 ( / 3) 

 
 ( / 3) 

85 0,0017 0,00033 
100 0,0016 0,00032 
400 0,0005 0,0001 
570 0,0003 0,00005 

1000 0,0001 0,00002 

 

 8 –       

,   -5 

  
 ,  

 1,3 
( / 3) 

  
( / 3) 

100 0,00074 0,00008 
400 0,00524 0,00055 
570 0,00605 0,00064 
626 0,00607 0,00064 
1000 0,00515 0,00054 

 

 9 –        

   
  

  C4H6   C3H3N 

-1 0,144 1,984 
-2 0,142 0,415 
-3 0,285 1,139 
-4 0,142 3,06 
-5 0,00607 0,00064 

 

5       

 

     , 

         

   .      

,   . 
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5.1 -    

 

        

     .  

        

,       ( ) 

    « ».  

   ,   

   ,    , 

    ,     

         

    .    

      ,   

        

.  

       

, ,       

     2, 2 ,    . 

 .  

     

      , 

     .  

 –        

 ( ).      ,  

    ,    H2S. 

,   ,     

,   , ,   , 

         

, . .       
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.        , 

NyOx, SO2, H2S, HCl, CO2.  

 –  ,   

      , 

       .  

       

          

 ,   .     

,    ,    

     , . .  

.  

   ,    

,    ,     

 ,   .    

    :  

-    ;  

-   ;  

-    ;  

-  ;  

-   ;  

-  .  

  7    . 
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) –  ) –  

1 – ; 2 – ; 3 –  ; 4 –  ; 5 –  

; 6 – ; 7 –  . 

 

 7 -   . 

 

    ,  

        .  

  . -   

( )        

    , , 

, ,    .  

   : , , 

,  ,   96-99,9%; 

, , , - , , , 

, , ,  – 70-96%;  

,      – 99,9%.  
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  .     

    ,  

    :  

-     ;  

- ,     ;  

-    ( , );  

-   ;  

-        , , . 

 

 

 

1 – ; 2 – ; 3 –  ; 4 – ; 5 – ;  – 

;  –  ;  –  ;  –  

;  –  . 

 

 8 -   -  

 

 ,    

,    1    2,   
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     3.   

 ,   5    « » 

,        

 .      . 

     4,    

     

    2  2 .   

  ,     

  ,     

  .        

.         

   .     

  . 

 

5.2   

 

     : 

                            ( / )       (20) 

 

    -     ,    

,  C3H3N/  ;        –   C3H3N, 

/ ; α –   C3H3N;  22,4 – ,  1 

 , 3. 
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  C3H3N      

: 

 

                                                                       ,       (21) 

 

     = 1,17  % -   C3H3N  ;  

 C3H3N-      =53,06 
                  

 м   
. 

                                                                    
 

  C3H3N   : 

                                 (22) 

 

   C3H3N    C3H3N  

                                             

 

    : 

                           ( / )        (23) 

 

              -     C3H3N  , 

    ,                (     =0). 
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  C3H3N     : 

                                                    (24) 

 

        -   C3H3N  ,    

 C3H3N   ,                                 

: 

                                                (25) 

 

  –     .    

C3H3N     (20): 

                                                              
 

     C3H3N  

   (24): 

                                                      
         

 

, ,      (23): 

                            ( / )  

 

  C3H3N      

   : 
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                       (26) 

 

   C3H3N      

 : 

                                        . 

 

     w=0,36 / . 

       : 

                                                                                                           (27) 

 

     П0=101300 , 0=273  

                                  3/ . 

 

    : 

             , ( )         (28) 

                         ( ) 

 

       

Dk=3000 . 

      : 
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             ,         (29) 

                      ( / ) 

 

       : 

                     ,       (30) 

 

         -   C3H3N    ; 

          -   C3H3N   ,   

,   . 

  C3H3N       

: 

            П;         (31)  

                           П   

 

  C3H3N  ,    

,    (26): 

 

                                     м         
 м                 

                                         м         
 м                 
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  C3H3N  ,   , 

  ,    (31): 

             ; 

                               П ; 

 

        (30): 

                     П   

 

       : 

                     , 

 

         -   C3H3N  ,    

;           -   C3H3N      

(        =0). 

  C3H3N  ,    , 

  : 

            П ;         (32) 

                               П . 

 

      : 
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  с                     

,(33) 

   с                                П   

 

    : 

                            с 
                                                                            (34) 

 

    -    , 2,   

: 

             ,                                                                                       (35) 

                ; 

 

 σ –  , 2/ 3 (σ=204 2/ 3);     -    м   
м  с  П 

               м   
м  с  П 

 . 

                                          ( ). 

 

      : 

                          ,     (36) 

 

        -    , ; 

        -    , ; 
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            -    , ;         -  , . 

                                      ( ) 

 

6      (  

) 

 

      

     .  

        – 90%.  

1)   №1 (    -1)  

     :  – 0,052681 

/ ,    – 0,314389 / .   

   : 

 : 

                                                      / 3; 

 

  

                                                       / 3 

 

:                      
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2)   №2 (    -2)  

     :  – 0,09827 

/ ,    – 0,01890 / .   

   : 

 : 

                                                         / 3; 

 

  

                                                          / 3 

 

:                       

 

                         

 

3)   №3 (    -3)  

     :  – 0,04325 

/ ,    – 0,00222 / .   

   : 

 : 

                                                        / 3; 

 

  

                                                         / 3 
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:                       

 

                         

 

4)   №4 (    -4)  

     :  – 0,00399 

/ ,    – 0,0008 / .   

   : 

 

 : 

                                                        / 3; 

 

  

                                                       / 3 

 

:                       

 

                         

 

5)   №5 (    -5)  

     :  – 0,04859 

/ ,    – 0,00512 / .   

   : 
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 : 

                                                         / 3; 

 

  

                                                          / 3 

 

:                       

 

                         

 

 9 –     

      . 

 

 

 

 

 

 

 

 

  

 , / 3 

  

  

 

 

 

 

  

 

 

 

 

-1  1,3 0,00796 0,0008 0,144 0,141 

 0,04751 0,00475 1,984 0,558 

-2  1,3 0,00240 0,00024 0,142 0,141 

 0,00046 0,00005 0,415 0,402 

-3  1,3 0,01833 0,00183 0,147 0,142 

 0,00094 0,00009 0,431 0,403 

-4  1,3 0,00167 0,00017 0,142 0,141 

 0,00033 0,00003 0,411 0,401 

-5  1,3 0,00607 0,00061 0,143 0,141 

 0,00064 0,00006 0,421 0,401 
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 . 
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- ,      

   . , 46.       

19-20 .  

      ,    

,    .   

 «  - ».    

(     ).    

    –  .    

  ,  8-10   .   —  

,       ,  

, ,     .   

.      4  8 .   

   .       

 . -  ,       

,     ,     

. 

   

   : 

-    ; 

-    ; 
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-  ;     ; 

-   ;  ; 

-     . 

: 

- . 
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      (   

10  ).    , .  

   .  ,   

. ,    .  

   . 

 . 

 .       

 ,       

 .     5 ,   

  2 . 

    (  — Malus 

baccata);  – Rosaceae;  — Malus mill. —  ;  – 

;   –   –  ; 

 – – .  15 %   0,71 

/ 3,  12 % — 0,69 / 3;  – ;  — 

    , ё    , 

      ;  – . 

 

7.2  

 
     -  

         

        

  .   , 

   ,    

     ,   

   -  . 

      

 ,  ,   ,  
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 .       –   

          .  

 ,       , 

,     .      

 ,  , ,     
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 ,      

       ,    

        

  ( ,    )     
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 ,     

     ,  

        ,  

        

 ,          

 .  

   ,    , 

   -  .   

       

   ( a , a ,  a  a  

a  )     

,         

    ,      

 a  a . 

    ,   

,          

   . 

 

7.4    

 

  ( )     

.   

  : 

-   ; 
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-    ; 

- ; 

-  ; 

- ; 

- . 

  ,  ,   

,    ,      

 ,   .     

  . ,      -  

 ,    ,    

    ,      

. ,     

  ,        

  .     . 

       

     .   

    a   

   ,   a   

a  a   -  ,    

     .  

  , , a   a  a  

a a   a , a a  – 

a , a        a  

 a . 

     a a   

–  ,     a a    

.   a   a   a 

 a a   a .       

    ,     

   .     
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     « ».  

a   a a    a a 

,  a a  a  a  a , a a   

 a  ,    .    

  « ».     , 

       .   

a    a ,   a  

a     a . a  

a    , a   a  , . . 

 ,     a  

,  a   –    

a       a   

.  

  a (a a a)   

   , a a    

 a   a  a    a  

,       .   

 a   a   –  

     a  , 

a  ,   –  a , a a  

  a   a   

(    ). 

 

7.5 a  a  a 

 

    ,   

. 

  : 
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- a  a a a   –   

(    a) a a  a   a   

(   a ).  

-  a    a   

a    a   , a   a   . 

-   a   a    a . 

-       

(    ). 

-   a  a    

 a  a a  a    

 a   . 

-   a   ,  a   

  a . 

-   a a   a  a a -

a      a a a –  . 

    : 

-   a     , 

  a  a  a  . 

-   a     a  

 a a     a  a  -

 a ,      a 

. 

 

7.6  a   

 

 a     a  ,  

a  ,    a    

a  4-5 . 
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      a a ,  

a     a a  a   a  

a a .   a a,   a  

a   a    a      

 a a .  a   a   a  

  a,    a a.. a , 

        . 

      a a    

  a    .  ,      

a a .   a     a  a a a, 

       

a .  a       

a a  ,   .  

 a    a  ,  

a   a 3-4   a  .   a  

  a a ,   a    a   

a     .  

a   a  a a   a a .  

        

 a . 

 

7.7 a  a   

 

 a        a  

a  a ,  a   a    

a  a  a a a   a      

a   a.  a  a  , 

      ,     

, a a   , a  a  .  
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   a     a  

 a    a . a a   

  a a  a   a     ,  

a    a  a .   a   

a   a  . a  a    

    a a  .  

  a    ,    

,   .      ,  

a  a a      a a.   

a     a a   

   a a    , a a  

  a  a    a    . 

 a    a ,     10-15 

. 

7.8 a a  a   

 

 a   a  , a , a   

, a a   a    a a a   

a a  a  , a  a    

       1    

   .       a , 

       a a a,  

   .  a       

,        

a a   . a  a   a  a a , 

,  a  a    a a 

a a a     . a  

  a  a a   a  

a  a a. 
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a   a a   a  a 

   : 

 a     a a a   

 a  a  a  a a  a a.   

    a  a ; 

  a    a   ,     

a  ,    a  a a  a ,  a  

 a a a a    . 

 a   a       

     ,      

a a   a a,   a  . 

 a   a       

a  .    a   a   a  

a   a . 

7.9 a  a a   

 

 ,  a        

     a  ,  a  

a    a a .   

        

   a a a a    a. 

a a a  a a     

( a), a a        a 

( a). a a  a a a   a a a   

a    a , a  a a  , a 

 a , . .  a  a  . 
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 9 –    a a a 

 

 a      a a  

     a  

a  a a  , «LINTAB™ 5»,  

   a, a  a, 

, a   a   , 

a  a a  a  a  a  

.    a a a  a  a  a , 

 a a   a a   a a   a. 

   ,   a a  a .  

 LINTAB   a a   

  .  

    RINNTECH  1991 . . 

   a  .  2009    

a   a  a    a   

;  a a  a   a a   
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a    ,     

   a . 

 a a: 

 a  a ;  

 a ;  

  -  a ;  

 a   ;  

   . 

 

a  a a a      560 , a a 5 

/ ., a  10 μ   (1/100 ), a  a  80 , 

a   A -  a   ё a  

a   a ,  a  a   a a a 

 a . 

 
1 ; 2 a    a , a   

 a a   0,01 ; 3   a  a  

. 

 10 – a a a  a a    

 . 



74 
 

7.10 a    

 
 a a a     10 a  

   a , a  a   a .  1  5  

  A a , a  6  10  a  a a 

 a a. 

 a    a a  a  

    . 

a a  11, 12 a  a -     

 a .  

 

 

 

 11- a a a     a   1  5 
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 12- a a a     a   6  10 

 

a a 10 –       . , *10-2 

  

   , 

   
 

   , 

  .  
 

1 2 3 4 5 1 2 3 4 5 

1 2 3 4 5 6 7 8 9 10 11 12 13 

1973   460       0,46           
 

1974 1510 190       0,85           
 

1975 1780 940       1,36           
 

1976 2520 1820       2,17           
 

1977 3360 2040       2,7           
 

1978 4090 3460   530 930 2,253           
 

1979 4190 3330   620 1090 2,308           
 

1980 4120 2720   1150 3320 2,828           
 

1981 4250 3030   1510 2960 2,938           
 

1982 4130 3580   1710 2080 2,875         1540 1,54 

1983 4040 3420   2070 2530 3,015         1740 1,74 

1984 3190 2900   1920 1610 2,405     340   2180 1,26 

1985 3650 3750   3300 1900 3,15     1280   340 0,81 

1986 2870 1700   2740 2640 2,488     350   940 0,645 

1987 2590 1850 2870 2560 2660 2,506     660   2280 1,47 

1988 1530 2000 6000 1810 2930 2,854 800 1880 350   2370 1,35 

1989 1610 2330 4920 1120 1780 2,352 890 2300 300   2060 1,388 
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  10 
   

1 2 3 4 5 6 7 8 9 10 11 12 13 

1990 2830 2370 5690 1200 1660 2,75 430 2760 700   3400 1,823 

1991 1440 2710 6010 1430 610 2,44 820 2240 310 310 3430 1,422 

1992 1070 2280 5760 1700 1680 2,498 840 2650 490 190 4060 1,646 

1993 310 2290 5210 2560 1570 2,388 470 1540 770 160 4360 1,46 

1994 940 1200 4180 2550 1190 2,012 610 1200 1470 640 3720 1,528 

1995 1650 1410 1870 3790 870 1,918 680 1610 760 600 1760 1,082 

1996 580 1910 2860 3450 1770 2,114 1420 2450 1600 770 1350 1,518 

1997 510 1370 2760 2720 840 1,64 1360 2270 1470 430 990 1,304 

1998 340 1110 2930 1110 750 1,248 1140 2450 2610 1190 480 1,574 

1999 760 1390 1900 1380 550 1,196 1980 3230 980 1240 810 1,648 

2000 360 890 3230 1830 1170 1,496 1110 2390 570 770 1510 1,27 

2001 700 1170 1320 1040 440 0,934 1840 2000 600 510 1080 1,206 

2002 1250 930 1460 740 1670 1,21 1090 2560 890 1230 2710 1,696 

2003 890 1300 460 1110 840 0,92 1170 2920 890 710 1230 1,384 

2004 1580 540 1400 420 1170 1,022 1720 2690 1330 1100 2440 1,856 

2005 510 940 500 600 1390 0,788 1040 950 2220 840 600 1,13 

2006 340 820 1490 130 1160 0,788 2320 1230 2020 760 830 1,432 

2007 760 1310 1210 490 800 0,914 2420 980 3910 480 530 1,664 

2008 360 1680 1310 110 1430 0,978 1910 1010 270 550 650 0,878 

2009 700 1220 1070 480 640 0,822 2600 1010 1970 900 170 1,33 

2010 1250 1650 600 330 1320 1,03 2930 1300 6020 1460 340 2,41 

2011 890 1240 590 440 690 0,77 2960 1260 6980 970 270 2,488 

2012 1580 1880 690 430 1270 1,17 4180 2210 4130 1450 260 2,446 

2013 1060 1670 250 280 300 0,712 4020 2290 5990 1920 290 2,902 

2014 460 1760 580 260 870 0,786 4010 3740 4650 2190 310 2,98 

2015 920 1530 470 360 800 0,816 3650 2210 1320 2840 650 2,134 

2016 490 2420 1010 230 300 0,89 2980 1880 2520 2920 440 2,148 

2017 1360 3030 2990 330 500 1,642 3390 2880 1910 2580 2570 2,666 

 

a  a a ,  , a a   

A a ,  a   a, . .  a   

 a a   a,   a . a  

 a  a  a.  a    

a   a a  a a.   a 

 ,  ,  a  a .  
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    (  20 ) a a . A   

 a a   2008-2009 a .      

a   a   a  a  a a  , 

  ,  a a a …  

a    a      

 a ,  a      a  

 a    a .    a  a  

a a  a  a . a  a  a  a  a 

 13. 

 

 

 

 13 –      , 

     . . 

 

0 
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7
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9

8
1
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9
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9
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1
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9
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9
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1

 

2
0

0
3

 

2
0

0
5

 

2
0

0
7

 

2
0

0
9

 

2
0

1
1

 

2
0

1
3

 

2
0

1
5

 

2
0

1
7

 

Шири а годич ого 
кольца,  

Год 

А ол т е 
че  

п о т  
де е е , 

тущ х  
Ак де о одке 

А ол т е 
че  

п о т  
де е е , 

тущ х  ул. 
Гл к  
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8 a - a  a  

 
a a a a      

a a a a  a  , a   

a a - a  a   a .  

 a a  a  :  

a  a  «  a  a   »  

10.01.2002 № 7-   a   a    

a  a  a  , a  a a a  

 a –  a a , a   , 

a  a     a a    

     ,  

a a  a  a  a     

 a  [8].  

a   a  a  a     

 a  a      

 a a  , a a  a  

a  a      

a .  

a   a  a  a   a a   

a  a  a a a  , a  

  a a     

   ,  a   a  a  

a  , a a  a  a a    

a    a  a  a  .  

a   a    a  a  a  

 a a a a , a      a  

  a      a  a  

 a a   a  a  a  .  
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a  a  "  a  a  a"  04.05.1999 N 

96- . a  a  a  a a a  a   

a  a  a  a a  a a a   

a  a a  a a  a     

a    .  

A     a   

a   ,  a   a  

a, a   .  

a a a  a  a a a   

a     a  a    

 a   a     a  

a, a     

   ,    a a 

a  ,  a   a a  a  

a     .  

a a a  a a a   a  a  a 

:  

- a      a    

a       a  a;  

- a     , , 

    a a , a  

a    a , a  a a , 

a    a;  

-  a   a  a  a  a.  

a a    a  a  a   

a a   a  a a a   a  a  a. 

    a   a  a    

a  a  a   a :  

1)     a   

  a  a  a  a;  
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2) a a a    a   a  

a  a;  

3) a  a    a  

a    a      

 a ;  

4) a   a a    a  

   a    a  

, a a  a      

 a ;  

5) a      a  a 

  a a  ;  

6) a   a  a  a  a  

a  a   [9].  

a a  a a a   

 a  ( )    a  

,   a  ( )    

 a a  a  ( )   a .  

 a  a    a   

a    a a   

a  a  a  a      

  a a  a  .  

a   a    a a  

a , a   «  a  a a    

( a )   a  » ( a  – -2017), 

 a     06.06.2017 N 273. 

 a a a   a  a a  a , 

 a   ,      

a  a        

a ,  a   a , a  .  

a           a 
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,    a   a    

a    a , a   .  

a   a a a   a      

a   ( )    a a -

a a , a a    a a   .  

 ,   a      

a ,  a  a   

,  a   ,  a a , 

a   a a  , a a a  a 

  a     a  , 

a a  a, a      a , a 

a    a a     a  

  a a     a   

 a   a     

a a  a a  ,   , 

a a a  a  a  a a - a  .  

a  2.2.1/2.1.1.1200-03 a a - a    a a a  

a a  ,     [  

] : a   25.09.2007 N 74 .  25.04.2014. 

 ,   a      

a ,  a  a   

,  a   ,  a a , 

a   a a  , a a a  a 

  a     a  , 

a a  a, a      a , a 

a    a a     a  

  a a     a   

 a   a     

a a  a a  ,   , 

a a a  a  a  a a – a  . 
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a a a  a      a a a  

 a  2.2.1/2.1.1.1200-03  a a - a   1000 .  

 a   a a a  a  a  

a ,  a   a  a  a a -

a    100  [12].  

«  a a -  a  a »  

30.03.1999 . № 52- .  

a  a  a  a a  a  a a -

 a  a  a     

 a a   a  a a  a a    

a  a  .  

a a -  a  a  

a  : 

- a  a a     a a -

 a     ;  

-  a  a a -  

( a )   a   a a a , 

a  a    a  a a  

a  a  a  a    ;  

- a   a a  a a , 

a  a       

a a a  a   a   a a -

 a  a ;  

- a  a a -  a ;  

a  a a -  a a;  

- a  , a   , a  

a  a   a;  

- a   , a  

a  a   a; 



83 
 

- a  a  a  a   a 

   ,   , 

a a  ,  a  , a a  

  a   a    

;  

-  a -  a [10].  

a     a a a   

   a, a   a   

a      a   a , 

a a  a a a  .    

 a  .   a  

   a a a  a   , 

a    a  a  a  

 ,  a   a   a  a  

a  , a  a  a a –

  a a a  . 

a    a  a  a a a   

     a a   

( ).    a a  a     

a  –   .    

a  a a     

, , a a  a  a  a . 

a  a  a      

 a  a  a  ,  

a  a ,  a , a , a  

   a , a   

. a  a a a    a  

  a    a  

a  a a –   a 

a a   (  a ). a  a a 
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a        .   

– a  , a a   a  

       a  

a a    a    

a .  

 a  a   a a ,  

     a  

   a .    

a a  a  ,   , 

 a     . 

 a  a  a    

a   a     

a a, a a  a a  a  a  

a  a a –     

a  a   a  a  a  . 
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 .     №4,   

 ,    .   

    ,       

 ,     . .  

       

       

. 

        

-1,        

    №1 ( , 

,  , ).    

    ,   

     .  

         4  

-   ,    

      

.       – 90%. 

       , 

        

 . 
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1. a a , . .   a  :   

 / . . a a , . . a . - . : , 1987. – 360 .  

2. , . . a - a a  a a.  

a   :  a a    

 a a  a  / . . . – a  :  
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– .: , 1986. – 224 .  
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