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2       

 

        

         

  .       

         

   .     

   . 

       

 :  

- ;  

- ;  

-  ;  

   ( )  

     ,   

   52247 – 2004 (  ), ASTM D4929 (method A), UOP 588, 

        

.         

  ( , ),    

.     . 

     ,   

  .  

     

   ,   ,    

  (  1).  

   GT-200    

/      

,        

.  
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 1 –   GT-200 

 

   ,     ,    

 ,       

 .  

    

     

     :   52247-

2004 (  ), ASTM D4929 (method B), UOP 910, ASTM D5808, UOP 779, EN 

14077, ASTM D5194, ASTM D7457.  

   ,  , 

     ,  

   .     

      .  

   (  2)   TOX-300  

  MDC-210     

     

      0,05 /  (0,05 -1),    

https://electrochemistry.ru/titratory/titratory-avtomaticheskie/gt-200/
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 1 -1. 

 

 2 –     TOX-300 

 

    ,   0,01 -1,  

   NSX-2100     

   .  

   

        

    .    

     52247 – 2004 (  ),  2017    

ASTM D4929   (method C)     

.  ,  33342 – 2015      

  .  

   52247 – 2004      

(  )     ,  

     . 

        

  .     

      .  

 33342 – 2015     CLORA (  3), 

    .  
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   , ,   .  

 

 

 3 –     CLORA 2XP 

 

    CLORA 2XP,     

   , 

    ,    

    0,07 -1.    

       .  

 ,     

       ,  

     , ,   .  

     

    ,    

         .  
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2.1     щ  

  (  ) 
 

2.1.1   
 

. 

        

   .    

    . 

   .  

 –      

       ( .  

;    ,  )  

    . 

  – ,    , 

     . 

 ,      5 
3     . 

 

2.1.2     
 

,    . 

  «  ». 

2,2,4-  ( ), . . 

 ,    5 /  . 

160 3      200 3   

  500 3.  

 – .  - .  

 . 

2- ,    . 
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 ,      0,01 

/ 3. 

 ,     15 3.  

       . 

    13  15   . 

    ,   .  

     50 °    

,    . 

,    . 

 

2.1.3    
 

     – 

       . 

   .   

     . 

       

 1,6 ,   –  .    

   ,        

  ,    

. 

       

        . 

 

2.1.4    
 

        

 . 

      

 .     , 
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 .       , 

,     . 

 50 3      250 3 

       .  

       30  

    0,1    ,   

. 

         

 .      

    .   

       

 

2 2 2R X Na R R Na X+ −− + → − +   

 

 R X−  -   ,    

   ,     

 -  .      

   . 

      -  . 

   ,        

    ,        -

 . 

    10    

,   2 3 2-  ,  , 

       ,   

    -   ,     

 . 

    ,    

  .   20 3   10 3   
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   5 / 3.  ,   

   . 

    «  »   

.    ,     5 3   

   5 / 3    . 

      ,      

50 3 ,   .       

  250 3. 

       25 3 

,       5 

/ 3.          

 250 3.        25...30 
3.        

. 

      25 3,     

     . 

    100 3    

     0,01 / 3, 

     –  . 

  4      

. 

     

 

 

Cl Ag AgCl− ++ →    

 

     ,  

  5 3. 
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     - ,  

,     5 3,   

     . 

 

 4 –     : 1 –

 ; 2 –   ; 3 –  

 ( ); 4 – Ag; 5 – AgCl; 6 –  ; 7 – 

  ; 8 – -  AgNO3 

 

        

  ,    

      . 

        

   . 

      ,   

,   ,     ,  

  . 
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2.1.5    

 

16.1     , / ,   

    

 

( )2 1 35460BV V C
X

m

−  
= ,                                                                                   (1) 

 V2 –     0,01 / 3,   

  , 3; 

V1 –     0,01 / 3,   

 , 3; 

CB –     , / 3; 

m  –   , ; 

35460 –  . 

        

,       

,    . 

 

2.2     (  ) 
 

2.2.1   
 

     800 °    

 . 

   (  )  ,  , 

          

     ,       

. 

           

       .   
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   ,     

. 

   :  «   – 

 »        

;    « - »   

    ;     

    . 

         

.       . 

        

  .    70 %  

   . 

        

    «   –  

»       ,   

        

«  –  »   . 

      

 .     

       

        

 . 

   . 

      50 , 

   5  50     .  

       76,2  

152,4  (3  6  ).     

  500 ° . 
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  ,   -    

 .      0,5 / . 

 

2.2.2     
 

  . 

, ,       , 

   - . 

 –        . 

          

. 

    -   70%- . 

 300 3   700 3      

. 

,    1000 / 3. 

    500 3  1,587    

  ,  2,2,4-  ( ). 

 –      , 

/ 3,     

 

1

2

2000x
c

m m
C

m

 
=                                                                                            (2) 

 

  m  –   , ; 

       1m  –   ; 

       2m  –   . 

,   10 / 3. 



23 
 

    100 3   1,0 3 

       ,  2,2,4-

 ( ). 

, . . 

    -  . 

, 2,2,4- , . . 

   ,    . 

 , , ,    

 . 

 

2.2.3    
 

      . 

     1: 

 

 1 –   

  

 , 3/  160 

 - , 3/  40 

 , ° : 

  700 

    800 

: 

 ,  240...265 

  ~1200 

 

       

      30  ,  

    15,2 . 

     ,    

  . 
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2.2.4    

 

  50  ,    

,   30...40     

.    ,     

  ,  5 ,      . 

      ,    

    ,  5 ,  

    .      

  . 

       

      .     

,     ,  ,     

  ±0,01      , 

     . 

          0,5 / . 

 

 5 –         

   : 1 –    ;  

2 –   ; 3 –  ; 4 –  ; 5 – 

 - ; 6 –   ; 7 – ; 8 – 

 ; 9 –     

 

    5 /     

   ,     «  
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– ».         

     ,      

(  - ),      . 

      25 /     5,0 

 . 

    ,   

,    4 .    ,  

      85 %   

 . 

         

. 

  ,     . 

       , 

    ,    .  

,          

0,2 /       . 

       , , -  

- : 

 

2 2 2R Cl O HCl CO H O− + → + +   

 

2 2 2R Cl O HClO CO H O− + → + +  

 

      ,  

    .   

  ,    

.     .  

     :   

.       
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,        , 

   :  

 

Ag e Ag− +− →   

 

         

 : 

 

Cl Ag AgCl− ++ →    

 

2.2.5    
 

    X, / ,   

      3...6. 

 ,     

   ,    

    

 

A B
X

V K V K 

= −                                                                                                (3) 

 

 

 

A B
X

mK mK
= −                                                                                                  (4) 

 

 A  –         ; 

      B  –       ; 

      V  –    , ; 

        –   , / 3; 
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 m  –  , ; 

       K  –   –    

 ,    ,  

       

  ,        

 

1
' '
c c

B B
K

V C V C 

= −                                                                                               (5) 

 

 1B  –        

, / ; 
'
cC  –      , / 3. 

       

      

   

 

0,367S
X B

R Y m K

 
= −

  
                                                                                         (6) 

 

 S  –    ,     

; 

        – ,    

   , ; 

 

( )( )( )3 635,45 / . 10 / 10 /
0,367

(96500 / .)

Cl V B −

=  ; 

  R  – , ; 

        Y  –         

     -   ; 

       m  –  , ; 
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      K  –  ; 

      B  –          

, /    

        

          

. 

 

2.2.6   (Q )/   (QC)  
 

   (QC)     

         

. 

  QA/QC     , 

       . 

 

2.2.7   щ  ( )  
 

2.2.7.1   

 

 ( ) 

   ,  

    ,         

,        

       ,  

          : 

  

      1 /  (   

 )      
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( )0,644
0,32 0,33r X=  +                                                                                      (7) 

 

 X  –    , / . 

  

      1 /  (   

 )      

 

( )0,467
1,01 0,17r X=  −                                                                                       (8) 

 

2.2.7.2 щ  ( ) 
 

 ( )        

       

 ,      , 

     .  , 

            

 .       6. 

 

 6 –     

    ,  

 : 1 –     ; 

2 –       



30 
 

 

  6       

       

 ,   . 

 

2.3    
(  ) 
 

2.3.1  

 

    

       

   IBM PC AT 386-586,     

   

 

 7 – -     «  

SWCL» 
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  2-   . 

         

   50 3. 

  5, 10, 20 3 2-  . 

-   0,1...1,0 3. 

  250, 500 3. 

   . 

   « »  1 3. 

 –    ,  

  . 

 

2.3.2    

 

, . .,    . 

,    3308-85   7142 – 95. 

     , 5000-1   

(  ). 

   -   5 . 

   ,   

 . 

 ,    . 

 –      ,  

  . 

 

2.3.3   

 

  

        

   . 
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  KO-GR,     . 

  KO-GR -  ,     

 (Mo, Rb, Ge, u, Cr, Fe, Ca, S, Si).   KO-GR 

        

          

.         

  KO-GR      

     KO-GR  

     .  

        KO-

GR     10%.      

   . 

  2       

  KO-GR,    . 

 

 2 –        

  KO-GR,     

(   : -  002;  4,0 ; 

 40 ) 
  

  

 

   

 

 

  

 

,  

, ,   

 KO-GR 

 

  

 

, l K   0,4729 30 100 

, Bi Ma  0,5120 - 100 

  0,4830 - 50 
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     5...7      

  .     

     ,   

 . 

 –         

  ,      

    . 

      

 .      

     . 

 

2.3.4    

 

        0 

 50 -1       ( -

1... -6),      ( -1... -6). 

 

2.3.4.1    

 

         

200 -1. 

       

,    .     

   500 3.    250 3   

 .       , 

      .  

     200 -1 . 

  -1... -6 

  ( -1... -6)     0, 2, 5, 10, 

20  50 -1        . 
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        -1... -6 

  0,001 .   ,     2,  

   -   .    

,     3,     , 

 , ,       

   - . 

    ,    

  ( ),    

  

 

1

1 2

200
Г i

m
X

m m−


=

+
                                                                                               (9) 

 

 1m  –  , ; 

       2m  –  , . 

 –       

     3     . 

 

 3 –     

 

 

 

  , 

 

  

   

 200 -1,  

 ,  

-1  0,0 0,000 25,000 

-2  2,0 0,250 24,750 

-3  5,0 0,625 24,375 

-4  10,0 1,250 23,750 

-5  20,0 2,500 22,500 

 

   

      

      . 
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      -1... -6.  

   ,  (25±0,1)     

 ( -1... -6)  (2,50±0,1) . 

      

  1 .   . 

 

2.3.4.2    

 

  

       

       , 

     - ,   

  . 

 5   ,    

  .     -   

      (   1 

 ) .        

    ,    

.         

    ,      

      .   

       . 

    ,    

  . 

      

         

     

      .  
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.      – -n-m,  n –  

 , m –    . 

      

  KO-GR     

    . 

        

   .   -1     

      ,    

-1-1  -1-2.      

    KO-GR    

  -1-1,   .   

  « »  ,   

     -1-1.  

     -1-1     

.      -1-2. 

   -2 - -6    

      -1. 

  KO-GR      

  . 

 

 8 –     
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   .  

      

     . 

 

2.3.5   

 

  

        

(25,0±0,1)   (2,5±0,01)      

   . 

  . 

        

.       

,       .  

  , / ( -1),    

        

. 

 

2.3.6    

 

   , /  ( -1),   

 ,      

  

 

1 2

2

X X
X

+
=                                                                                                  (10) 

 

 1X   2X  –   . 
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 .  

 

2.3.7  

 

     

  .    

      ,   204 ° , 

   5  50 -1. 

 –      

«   GV» ( )     

  

 ( ) 

    , 

             

        

        

 ,   1,3 -1      

. 

 

       

,   ,    

        

       ,  

 2,0 -1      . 
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3   

 

3.1  №1 

 

      52247 – 2004. 

   04:20 

 № 1629 

       

: 

21,2t C=  

40%и я =  

98,1P =  

     4. 

 

 4 –   

 , 3 500,0 500,0 

 ,  417,4 418,1 

  ,  159,9 160,0 

    

,  

249,4 250,0 

 ,  89,5 90,0 

 , 3 110,0 110,0 

 , / 3 0,8136 0,8181 

 

:  ESC 3000 . № 2007.252 

   ,      85 %, 

(Xco/CO)*100 

 

Xco1=3,59 ppm 

 

Xco2=3,37 ppm 



40 
 

Xco3=3,48 ppm 

 

 : 

 

3,48
100 100

3,74
coX

CO
 =                                                                                         (11) 

 

93% 85%coX   

 

 5 –      

   

  , ppm 
0,36 0,36 

 

0,36  0,4 

 

(0,4 ) .X ppm=  −    1 

 

  , ppm  

 

max min 0,36 0,36 0kr =  − = − =                                                                                  (12) 

 

 ,ppm 

 

( ) ( )0,467 0,467
1,01 0,17 1,01 0,4 0,17 0,508r X=  − =  − =                                                       (13) 

 

     

 

r  ≤ r =0≤0,508   

 



41 
 

3.2  №2 

 

      52247 – 2004 

   04:25 

 № 1654 

       

: 

22,0t C=  

46%и я =  

96,9P =  

     6. 

 

 6 –   

 , 3 500,0 500,0 

 ,  419,8 421,0 

  ,  160,0 158,9 

    

,  

260,8 259,0 

 ,  100,8 100,1 

 , 3 142,0 142,0 

 , / 3 0,7099 0,7049 

 

:  ESC 3000 . № 2007.252 

   ,      85%, 

(Xco/CO)*100 

 

Xco1=3,53 ppm 

 

Xco2=3,57 ppm 

 

Xco3=3,48 ppm 
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 : 

 

3,53
100 100

3,74
coX

CO
 =   

 

95% 85%coX   

 

 7 –      

   

  , ppm 
0,82 0,94 

 

0,9-0,1=0,8;  =0,12 ppm 

 

(0,8 ) .X ppm=  −    1 

 

  , ppm  

 

max min 0,94 0,82 0,12kr =  − = − =  

 

 ,ppm 

 

( ) ( )0,467 0,467
1,01 0,17 1,01 0,8 0,17 0,813r X=  − =  − =  

 

     

 

r  ≤ r =0,12≤0,813   
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4   

 

4.1        
 

 

      : 

-      ; 

-      ; 

-   -    . . 

 

 8 –       

  

-

 

 

,   

 

 

 

  

 

 

 

 

 

 

 

 

- 

, 

  

 

0,1  0,1   

 

-

, 

  

 

, 

 

 

, 

 , 

 

  

 

 

 

 

=1 

=100  

=1 

=80  

 

 -

 

 

 

 

 



44 
 

  8 

-

 

 

,   

 

 

 

  

 

 

 

 

 

 

    

 

, 

  

 

 

 

, 

 

 

 

  

-

 

, 

  . 

 

 

,  

,  

, 

 

 

 

  

    40...60% 20...30%  

 

  

  

    

 

, 

  

  

   

, 

 

 

 

  

 

  

 

, 

, 

-

 

 

 

, 

 

 

  

 

, 

 

 

 

 

, , 

 

 

 

  

  



45 
 

       

.      , 

   ,    

      . 

 

4.2        

 

       

  (  )   . 

     

  ,      

K2Cr2O7   .       

5 %   .  

          

  .    40˚...50 ˚  (  

   )    

. 

    .     

 .       

-  ,   .   

        

  . 

  

    .      

   ,        

.         ( , 

  . .)     ! 

        

   ,  , , , 
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      .     

       . 

       ,   

 ,       

.        

Cr2(SO4)3,    ,    (  – 

   ,  –  ). 

    ,   

,  .        

 . 

        ,  

     ,   

       . 

        

   . 

 

4.3        

 

       

  (  )   . 

       

 65...70% HNO3 (   1,4  / 3);  

     .  

   –  

    12.1.044,  .  

      ,   

 ,       ,   

   ,      .  

   2,2   . 

  



47 
 

       

  . 

         

,       . 

       

    (3-      12.1.007). 

   ( )      

       - 2 /    

12.1.005. 

,        

,    -  . 

      

   , ,          

 12.4.121,        

 ,       

 .          

, , ,  ,   .   

     ,  ё   

 . 

        

   ,        

,    .      ё  

  ё  .      

     .    

,     . 

        

  ,  –   , . . 

   ,      

   :    



48 
 

  .    .   

   ё    . 

 

5   

 

        

      

 :     

   (  ),   

  (  ),  

  (  ),     

  . 

 

5.1   ,    
       

щ    (  ). 
 

5.1.1   . 
 

       

 ,      . 

           

9. 

 ,       

      

 (  )  622227 . 
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 9 –      

 

5.1.2     щ   
. 

 

    ( . )      

,  ,    

: 

 

. . 0,05 ,З =                                                                                         (14) 

 

  –    ,   

, .; 

 0,05 –     . 

     , 

     ,   : 

 

622,227 – 3,557 – 3,557 = 615,113 .  

 

 

 

, 

 

  

., 

. . 

, 

. . 

  

  1 3,557 3,557 https://www.nv-

lab.ru/catalog_info.php?ID=1

543&Full=1 

  - 

 

1 3,557 3,557 https://www.nv-

lab.ru/catalog_info.php?ID=1

543&Full=1 

 

1 615,113 615,113 https://hannarus.ru/catalog/titr

atory-obshchego-

naznacheniya/hi901c2-02-

potentsiometricheskiy-titrator-

2-izmeritelnykh-vykhoda-1-

dozir-modul-25-ml-meshalka/ 

      622,227  
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       (14): 

 

. . 0,05 615113 30755,65З =  =  .    

 

5.1.3        
 

 ё     

      (  

). 

    ,  .    

      (  10). 

 

 10 –        

  

  ,  

    0,1 

   0,4 

  0,17 

    0,01 

  0,05 

  0,01 

   0,2 

   0,018 

 10  0,17 

   2-   

  

0,018 

 ,   0,05 

     

  

0,1 

      

 

0,03 
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  10 

  ,  

  0,1 

  0,2 

 0,2 

    1,826 

 

  ,       1,826 . 

   ,       : 

 

. ,Г

F
N

t
=                                                                                                (15) 

 

 F  –      (  2020   

   248 ); 

 t –       , . 

 

.

248
3542

0,07ГN = =     . 

 

      ,    

NГ. = 3542    .  

 

5.2   ,    
      

 (  ). 
 

5.2.1     
 

       

 ,      . 



52 
 

           

11. 

 

 11 –      

 

 ,       

    (  )   

1583178 . 

 

 

 

-

 

-

,  

  

., 

.

. 

, 

. . 
  

  

 

1 121,553 121,553 https://www.nv-

lab.ru/catalog_info.php?ID=1344&Fu

ll=1 

 

 

1 5,802 5,802 https://nauka-

shop.ru/catalog/product/view/339/192

53 

  

 

1 187,75 187,75 https://krasnoyarsk.tiu.ru/p171291387

-komplekt-dlya-

avtomaticheskogo.html 

, 

 

1 1252,89 1252,89 https://krasnoyarsk.ank-

ndt.ru/catalog/laboratornye-pribory-i-

oborudovanie/pribory-kontrolya-

kachestva-i-analizatory-

nefteproduktov/analizator-sery-i-

khlora-spektroskan-clsw-v-

nefteproduktakh 

 1 15,203 15,203 https://dv-expert.org/laboratornoe-

oborudovanie/mikroshprits 

   

 

  1583,178  
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5.2.2     щ   

. 
 

    ( . )      

,  ,    

: 

 

. . 0,05 ,З =                                                                                         (16) 

 

  –    ,   

, .; 

 0,05 –     . 

     , 

     ,   : 

 

1583,178 – 5,802 – 187,75 – 15,203 = 1374,423 .  

 

       (16): 

 

. . 0,05 1374423 68721,15З =  = .    

 

5.2.3        
 

 ё      

  (  ). 

    ,  .     

,  .       

   (  12) 
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 12 –        

  

  ,  

  0,03 

  0,03 

     

 

0,04 

  0,02 

   0,01 

 ё     0,02 

  0,005 

   0,1 

  16 

  0,2 

   16,455 

 

  ,       16,455 . 

   ,       : 

 

. ,Г

F
N

t
=                                                                                                (17) 

 

 F  –      (  2020   

   248 ); 

 t –       , . 

 

.

248
364

0,68ГN = =     . 

 

      ,    

NГ. = 364    . 
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5.3   ,    

    
  (  ) 

 

5.3.1     
 

       

 ,      . 

           

13. 

 

 13 –      

 

 

 

, 

 

  

., 

. . 

, 

. . 
  

 

 

1 3110,485 3110,485 https://krasnoyarsk.tiu.ru/p

271072080-

rentgenofluorestsentnyj-

spektrometr-

analizator.html 

  1 15,700 15,700 https://www.

. /vesy/laboratornye-i-

analiticheskie-vesy/vesy-

laboratornye-massa-vk-

300.html?utm_source=yan

dex.market&utm_medium

=cpc&utm_campaign=54%

7C + &

utm_content= -

&utm_keyword=2136&y

mclid=1592403554183590

5133500002 
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  13 

 

 

 

, 

 

  

., 

. . 

, 

. . 
  

 6 0,770 4,620 http://cmyk-

shop.ru/shop/product/kolba

-ploskodonnaya-na-1000-

ml-so-shlifom-29-

32?utm_source=market.ya

ndex.ru&utm_term=11064

60441&ymclid=15924031

970411488704300001 

 6 1,350 8,100 https://5drops.ru/catalog/la

boratornaya_posuda/merny

e_pipetki/pipetka_mernaya

_1_1_2_1_tip_1_1ml_/?ym

clid=159240328577619132

34100002 

-  6 2,070 12,420 https://5drops.ru/catalog/ra

skhodnye_materialy_dlya_l

aboratorii_i_analizov/dozat

ory_pipetatory1/dozator_pi

petka_mekhanicheskaya_1

_kan_post_obema_econom

y_500_mkl/?ymclid=1592

4033382397050035700001 

 6 1,250 7,500 https://5drops.ru/catalog/la

boratornaya_posuda/merny

e_tsilindry/tsilindr_mernyy

_s_nosikom_na_steklyanno

m_osnovanii_isp_1_kl_1_n

a_10_ml-

1103704881/?ymclid=1592

4033829740398219600004 

https://5drops.ru/catalog/raskhodnye_materialy_dlya_laboratorii_i_analizov/dozatory_pipetatory1/dozator_pipetka_mekhanicheskaya_1_kan_post_obema_economy_500_mkl/?ymclid=15924033382397050035700001
https://5drops.ru/catalog/raskhodnye_materialy_dlya_laboratorii_i_analizov/dozatory_pipetatory1/dozator_pipetka_mekhanicheskaya_1_kan_post_obema_economy_500_mkl/?ymclid=15924033382397050035700001
https://5drops.ru/catalog/raskhodnye_materialy_dlya_laboratorii_i_analizov/dozatory_pipetatory1/dozator_pipetka_mekhanicheskaya_1_kan_post_obema_economy_500_mkl/?ymclid=15924033382397050035700001
https://5drops.ru/catalog/raskhodnye_materialy_dlya_laboratorii_i_analizov/dozatory_pipetatory1/dozator_pipetka_mekhanicheskaya_1_kan_post_obema_economy_500_mkl/?ymclid=15924033382397050035700001
https://5drops.ru/catalog/raskhodnye_materialy_dlya_laboratorii_i_analizov/dozatory_pipetatory1/dozator_pipetka_mekhanicheskaya_1_kan_post_obema_economy_500_mkl/?ymclid=15924033382397050035700001
https://5drops.ru/catalog/raskhodnye_materialy_dlya_laboratorii_i_analizov/dozatory_pipetatory1/dozator_pipetka_mekhanicheskaya_1_kan_post_obema_economy_500_mkl/?ymclid=15924033382397050035700001
https://5drops.ru/catalog/raskhodnye_materialy_dlya_laboratorii_i_analizov/dozatory_pipetatory1/dozator_pipetka_mekhanicheskaya_1_kan_post_obema_economy_500_mkl/?ymclid=15924033382397050035700001
https://5drops.ru/catalog/raskhodnye_materialy_dlya_laboratorii_i_analizov/dozatory_pipetatory1/dozator_pipetka_mekhanicheskaya_1_kan_post_obema_economy_500_mkl/?ymclid=15924033382397050035700001
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  13 

 

 ,       

  (  ) 

 3171504 . 

 

5.3.2     щ   
 

 

    ( . )      

,  ,    

: 

 

. . 0,05 ,З =                                                                                         (18) 

 

  –    ,   

, .; 

 0,05 –     . 

     , 

     ,   : 

3171,504 – 4,620 – 8,100 – 7,500 – 4,879 = 3146,405 .  

       (18): 

 

 

 

, 

 

  

., 

. . 

, 

. . 
  

  1 7,880 7,800 https://magazinlab.ru/banja

-vodjanaja-ut-4301e.html 

 7 0,697 4,879 https://nsk.nv-

lab.ru/catalog_info.php?ID

=31&Full=1 

      3171,504  
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. . 0,05 3146405 157320,25З =  = .    

 

5.3.3      . 
 

 ё    

  (  ). 

    ,  .     

,  .       

   (  14) 

 

 14 –        

  

  ,  

    0,5 

   0,5 

   0,15 

  0,6 

  1 

   0,01 

  0,02 

  0,1 

  0,1 

  0,05 

   3,03 

 

  ,       3,03 . 

   ,       : 
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. ,Г

F
N

t
=                                                                                                (19) 

 

 F  –      (  2020   

   248 ); 

 t –       , . 

 

.

248
2066

0,12ГN = =     . 

 

      ,    

NГ. = 2066    .  

 

5.4     

 

       , 

         

   .       

   . 

       

      (  

)  622227 .      

    (  )  

1583178 .      

  (  ) 

 3171504 .        

,     . 

         ,      

    . 
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       1,826   .  

    16,455  .  

        ,  

   .  

 

 

 9 –     

 

     . 

    3,03   .     
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NГ. = 3542    . 

      ,    
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 14 –        
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  Ч  

 

1  1770 – 74 (  1042 – 83,  4788 – 80)   

 . , , , .  

 . – . 01.01.1976. –  : , 2006. – 

21 . 

2  2517 – 2012   .   . – 

. 01.03.2014. –  : , 2018. – 35 . 

3  25336 – 82     . 

,     – . 01.01.1984. –  : 

, 2009. – 102 . 

4  31378 – 2009 .   . – . 

01.07.2002. –  : , 2012. – 17 . 

5  31873 – 2012   .    

. – . 01.03.2014. –  : , 2014. – 31 . 

6  33342 – 2015: .    . 

– . 01.01.2017. –  : , 2016. – 19 . 

7   52247 – 2004 .    

. – . 01.01.2005. –  : , 2016. – 26 . 

8  12.1.007 – 76     ( ). 

 .     . – . 

01.01.1977. –  : , 2007. – 5 . 

9  12.0.003 – 2015     ( ). 

    . . – . 

01.03.2017. –  : , 2016. – 9 . 

10  12.1.005 – 88     ( ). 

 -      . – . 

01.01.1989. –  : , 2008. – 49 . 
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11  12.1.004 – 91     ( ). 

 .  . – . 01.07.1992. –  : 

, 2006. – 64 . 

12 -01-93     . . 31.12.1994. – 

 : - , 1994. – 144 . 

13  12.1.010 – 76     ( ). 

.  . – . 01.01.1978. –  : 

 , 2003. – 5 . 

14  12.1.044 – 2018    . 

   .    

  . – . 01.05.2019. –  : , 2018. 

– 195 . 

15  12.4.121 – 2015     ( ). 

    .  

.   . – . 01.03.2016. –  : 

, 2015. – 7 . 

16.  . .    :    . 

 . .,  .  - 3-  ., .  .- : , 1995 – 

448 . 

17.  . .      . – 

 : , 2001. – 568 . 

18.  . .,  . .,  . .,  . .   

   :  /  . .,  . .,  

. .,  . . – : , 2009 – 158 . 

19.  . .      :  

  .  . . – : , 1989. – 476 . 

20.  . .,  . . -   : 

     /  

. .,  . . – : -   ,  « », 2004. – 109 

. 
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