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 1.2 –    
 

 
  -

  S  S 
  ( ) 

-
  

 : 
;  

  
 GP-71; 

; ; 
;  -

-1180  2  

527,3 

 : 
;   

 
 GP-71; ; 
; ;  

- -1180  2  

47 

:  
 
  : 

;  -
 ; ; 
; ; - -1180 

 2  

738 

 
  

"Armstrong"  
232,2 

 : 
;  -
 ; ; 
; ; - -1180 

 2  

769 
:  

 
  

 

  
KNAUF  231 (  100/50) 
c   

-40 (  5761-001-
00126238-00), KNAUF-

 ( - ); ; 
; ; 

 - -1180  2 
 

19,9 

 : 
;  -
 ; ; 
; ; - -1180 

 2  

54 

:  
 
     

-125:  
    (  

10 ); ;  -
-1180  2  

34 

   

 
 

  
"Armstrong"  

429,5 

  : ; 
 -  
; ; ; 

439 

   " "  : 
;  

  GT-73  
; 

137,6 

. , 
 

 
 

15,7 

  : ; 
 -  
; ; ; 

104  

  " "  : 
;  

  GT-73  
; 

21,6  

 

  
KNAUF  231 (  100/50) 
c   

-40 (  5761-001-
00126238-00), KNAUF-

 ( - ); ; 
; ; 

 - -1180  2 
 

12,3 

 :  
;  - 
 ; ; 

; 

18,8 

   " "  : 
;  

  GT-73  
; 

6,1 

 

. ; 
 

 

 :  
;  

-  
; 

372 
  :  

;  - 
  

2042  
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  1.2 
 

 
  -

  S  S 
, -

, 
, 

, 
 

   3658 

  :  
;  - 
 ,  

4745  

  " "  : 
;  

4271  

 1.3 –   

  
       

 

. ; 
 
 

1 

 

1.    -
  150 
  

   0,8 / 3 
 - 48 ; 

2.  -
- 10  

3.  - " -6" 
(      300 )-2  
4.  - /   – 220  

372 

; 
; 

- ; 
;  

2 

 

1.    -
  150 
  

   0,8 / 3 
 - 48 ; 

2.  -
- 10  

3.  - /  – 220  

3658 

 3  
1.  - /    

    
 4 

213 

  ( ) 

 
 

 
4 

1.  -   
   300 300 (  

6787-2001) - 8 ; 
2.    "Ceresit CM 14 

Extra" (  ) -5 ; 
3.   -  "Ceresit 

CM 14 Extra"   
" -12" (  ); 

4.    -
  150 
  

   0,8 / 3 
 - 48 ; 

5.    
150   (  10354-82); 

6.  - /  – 220  

26,6 
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  1.3 

  
       

-
  

(  1 ); 
 

 

5 

 

1.  -   
   300 300 (  

6787-2001) - 8 ; 
2.    "Ceresit CM 14 

Extra" (  ) -5 ; 
3.   -  "Ceresit 

CM 14 Extra"   
" -12" (  ); 

4.    -
  150 
  

   0,8 / 3 
 - 67 ; 

5.    
150   (  10354-82); 

6.  - /  – 220  

435,1 

-
  

1 .;  
1 ., 

6 

1.  -   
   300 300 (  

6787-2001) - 8 ; 
2.    "Ceresit CM 14 

Extra" (  ) -5 ; 
3.   -  "Ceresit 

CM 14 Extra"   
" -12" (  ); 

4.    -
  150 
  

   0,8 / 3 
 - 42 ; 

5.    
150   (  10354-82); 

6.  - /  – 220  

57 

 8 

1.  -   
   300 300 (  

6787-2001) - 8 ; 
2.    "Ceresit CM 14 

Extra" (  ) -5 ; 
3.   -  "Ceresit 

CM 14 Extra"   
" -12" (  ); 

4.    -
  150 
  

   0,8 / 3 
 - 42 ; 

5.    
150   (  10354-82); 

6.  -25 (  
15588-2014) - 25 ; 

7.  - /  – 220  

19,9 
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  1.3 
  

       

 
 

9 

 

1.    -
  150 
  

   0,8 / 3 
 - 42 ; 

2.    
150   (  10354-82); 

3.  -25 (  
15588-2014) - 25 ; 

4.  - /  – 220  

429,5 

.  10 

 

1.    -
  150 
  

   0,8 / 3 
 - 43 ; 

2.  -25 (  
15588-2014) - 15 ; 

3.  - " -6" 
(     300 )-2  
4.  - /   – 220  

15,7 

 11 

 

1.    -
  150 
  

   0,8 / 3 
 - 40 ; 

2.    
150   (  10354-82); 

3.  -25 (  
15588-2014) - 30 ; 

4.  - /  – 220  

12,3 

1.3.5   ,  
       

     ,    
    (  – ). 

       
       
 . 

       
        

    . 
       

    . 
      

 : 
    , 0,5%; 
    , 1%. 

       1.4 
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 1.4 –       
 

.   
.   

  1 2-10 

 

-1  30674-99 
 2 1520(h)-1460 
(4M-16Ar- 4) - 108 108  

-2  30674-99 
 2 1520(h)-1760 
(4M-16Ar- 4) - 27 27  

-3  30674-99 
 2 1520(h)-960 

(4M-16Ar- 4) - 9 9  

-4  30674-99 
 2 2270(h)-860; 1500(h)-580 

(4M-16Ar- 4) - 54 54  

-5  30674-99  2 2270(h)-860; 1500(h)-880 
(4M-16Ar- 4) - 18 18  

  

-1  21519-2003   26660-4170-82 2  - 3 3  

-2  21519-2003   26660-900-82 2  - 5 5  

-3  21519-2003   26660-900-82 2 - 5 5  

-4  21519-2003   26660-3300-82 2 - 2 2  

-5  21519-2003   23960-3300-82 2 - 2 2  

-6  21519-2003   23960-4170-82 2 - 1 1  

-7  21519-2003   23960-1120-82 2 - 3 3  

-8  21519-2003   23960-1120-82 2 - 3 3  

  

-1  21519-2003   26060(h)-1760-80 2 1 - 1  

-2  21519-2003   30590(h)-1760-80 2 1 - 1  

-3  21519-2003   2510(h)-1460-80 2 10 - 10  

-4  21519-2003   2510(h)-2290-80 2 4 - 4  

-5  21519-2003   2510(h)-990-80 2 1 - 1  

-6  21519-2003   2710(h)-1370-80 2  7 - 7  

-7  21519-2003 
  3300(h)-2110-80 2 (  

  ) 1 - 1  

  

1  23747-2015   3300(h)-2110-80 2 1 - 1  

2  23747-2015   3300(h)-2630-80 2 1 - 1  

3  23747-2015   860(h)-2340-80 2 1 - 1  

  

-1  21519-2003   3300(h)-1950-80 2 3 - 3  

-2  21519-2003 
  3300(h)-1700-80 2 (  

  ) 3 - 3  

-3  21519-2003 
  3300(h)-1900-80 2 (  

  ) 1 - 1  

-4  21519-2003 
  3300(h)-1900-80 2 (  

  ) 1 - 1  

-5  21519-2003   3300(h)-750-80 2  2 - 2  

  

1  475-2016  1  21 10   1  
475-2016 

- 54 54  

2  475-2016 
 1  21 10   1  

475-2016 
- 18 18  

3  475-2016  1  24 15   1  
475-2016 

- 9 9  
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  1.5 

.   
.   

  1 2-10 

4  475-2016  1  24 15   1  
475-2016 

- 9 9  

5  475-2016 
 1  21 10   1  

475-2016 
1 - 1  

6  475-2016 
 1  21 10   1  

475-2016 
1 - 1  

7 
 5262-001-

57323007-2006 
  1- 21 11  2 - 2  

8 
 5262-001-

68304154-2011 
  2- 21 14  2 - 2  

   
9  23747-2015  , , , ,  2100 1410 7 - 7  

10  23747-2015  , , , ,  2100 1500 1 - 1  

11 
 5262-001-

68304154-2011 
  1- 21 11  1 - 1  

1.3.6  -  , 
    ,    

 

      
         

  :  
-       50  (  

);   60  (  ); 
-        

     ( , )   
45  (  );   63  (  ); 

-        50 ; 
-        45 . 

      (  
  )    - : 

      
      45  

           
 65 . 

  : 
-  -   ; 
-   ,   

; 
-   ; 
-         

 ; 
-     ; 
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-        
,    ;  

-         
   (  ); 

-           
      ,    

 .    ( )    
        1-2 ,  

 .        
 ;  

-     .  
    .   

    0,04 .   
   .  
      ,   
 ,    5  51.13330.2011. 

1.3.7    -    
  (    ) 

        
 . 

    .    
       .  , 

, :  –  . 

1.4   -    

1.4.1       
,     , 

      

  – . ,  . 
 : 

-      1   
; 

- ё      - 210 / 2 (III ); 
-     - 38 / 2 (III ); 
- ё       - 

37°C; 
-    - 6 ; 
-        

– 1.7 . 
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      .    

131.13330.2020       
   I  ,   IB.  

 : 
       

≤ 8 °  – 234 ; 
   °      
  ≤ 8 °  – -6,6 ° ; 

1.4.2        
,    ,   
    

        , 
   -   . .   . 

   ,     . .  
   .    
    . .    , 

    .  
       379-2015.  

         
100 .     .  

       
  510 ,    250 ,  

 120     80   . 
      220 . 

 ,    . 
    475-2016,    31173-

2016,    5262-001-68304154-2011. 
       30674-99, 

      21519-2003. 
     1.038.1-1, . 1, 2; 

    125×80×10  8510-86  125×10  
8509-93 (   245  27772-2015).    
  1.5.      1.6. 
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 1.6 –   

      

-1 
(81 .) 

 

-2 
(189 .) 

 

-3 
(54 .) 

 

-4 
(6 .) 

 

-5 
(130 .) 

 

-6 
(2 .) 

 

 1.6 –   

№     .   

1 1.038.1-1 .1 2  13-1 81 54  

2 1.038.1-1 .1 2  17-2 189 71  

3 1.038.1-1 .1 3  18-37 378 119  

4 1.038.1-1 .1 2  22-3 54 92  

5 1.038.1-1 .1 3  25-8 108 180  

6 1.038.1-1 .1 2  30-4 6 125  

7 1.038.1-1 .1 3  30-8 12 222  

8  8509-93 L 125 80 10, l=1700 189   

9  8509-93 L 125 80 10, l=2500 54   

10  8509-93 L 125 80 10, l=3000 6   

 
        

     10×10     8 . 
    ,   

  3,0       25,0       
   .   

        0,6     
 1,0  .40×5 .      

     .  
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  ,     
  . 

       1,0 .  
          

 . 

1.4.3       
    

      22.13330.2016 
«    »    . 

 –         
          20, 

F200, W4.    1.011-10, . 1,  5  7 .    
25, F100, W4. 

1.4.4     -  
       

-     
  ,    

 ,   , 
      

  ,   . 
 -      

       –  
   . 

  -     
 ,    ,  

       
.         

     . 

1.4.5     , 
:     

  

    
         
 .  

    
      . 

   



 

 

21 
 

,     ,  
      .   
         

    ё   . 
   
,    ,  

,        
. 

      , 
 -   

       
,      , 
,       

  . 
    - , -

  -     
      ,  , , 

       . 
     ,    

. 
  

    ё    
  ,  1.13130.2009    

  .       
 ё -    .  

     ;   
      

 ,   ;  
      «  »; 
,   ,     

 . 

1.5       

      
        

 . 
       

 . 
    - . 

         
 . 

  ,     
,      
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1.5.1       
     

       
        

  

        
   ,   : 

1.   ,  
   -  ; 

2.       
  ; 

3.    ; 
4.        

; 
5.    ,    

  ( - ,   
 )      

  ( ). 
      

    : 
1.      ; 
2.      , 

      
  -  ; 

3.     ; 
      ,  

 ,  -   . 
       

    
         

        
     . 

-       . 
         

    : 
1.   -  :   

       
   ,    -

 ; 
2.         

; 
3.      

       
   . 
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1.6      

1.6.1       
  

    ,    
   1.3     

  22  2008 . N 123-  «     
 »,      

      
   16  2008 . N 87 «    

      »,   
  ,    

      ,   
   ,   ,     

         
    . 

        
       

22  2008 . N 123-  «      
»   4.13130. 

1.6.2        
     

       
    ,   

       
    ,    – 

 .  
  : 

-  -    , 
      ,  
   88  ,  

4.13130.2013; 
-      , , 

      ,  
  91  ,  3.13130.2009,  

5.13130.2009*; 
-  ,      

     ,  
  87  ,  2.13130.2020,    

       
  ; 
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-       
(   ,    

)      86  
,  10.13130.2020         

 ;  
-  , -    

      90  , 
 4.13130.2013,       

  . 
      

 (   )        
       

         
    ,     

 . 
    7.1.2  4.3.4  1.13130.2020  

        1,2   
. 

1.6.3    , , ,  
        

  

  –  ; 
  – II ( ); 
  – II;  

    – 0; 
    – 1.3. 

1.6.4      
(   ,  , 

      ,  
 ,  ) 

    
       

   «   »,  
 , , ,      

   ,   
,   . 

   
       

          
, ё      ,  
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 ,     ,  
  . 

   ё   
   ё   

-50- - , -27- - ,       
     -  

,    ,  
 ,     . 

 , ё  -   ( )  
    ё     

(  )       1/2". 
        

-4     ,     
 - ,      .  

  -        
   ё    .    
  ё      ,     

  (  )   
      

   -   (   ё ) 
. 

1.6.5      
(   ,  , 

      ,  
 ,  ) 

        
  5.13130.2009 «     

 »,       
        3.13130.2009 «  

      »  
       

     ,  
    . 

      
       

 :  
-    - R90;  
-   - REI 45;  
-     (  )- REI 60;  
-     - R60.  

       :  
-    – I;  
-     - 1.3;  
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-     – . 

1.7      

         
    .    (  

59.13330.2020 «        
»).  

     ,   
       .  
        

  –       . 

1.8   

1.8.1    

  1.8      
 . 

 1.8 –    

 
   

 
 

 δ,  

 
 

γ, / 𝟐 

 

 λ, / 𝟎  

1 
 - -  

250 120 65/1 /100/
2.0/25/  530-2012 

 

0,51 1800 0,7 

2 
 

«  » 
 90 0,036 

 
  50.13330.2012 «   »,  

      +21 . 
   131.13330.2020 «  » 

   z =234 .,   
  t =-6,6    .  

 -     D , ℃ ∙ ,  
  [5]:  D =(t − t ∙ z = ( − − , ) ∙ = ,  C ∙          (1.1) 
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   Dd   ,   
      

 [5] R = a ∙ D + b = , ∙ , + , = ,   ( ∙ /          (1.2) 

   R0 , ( ∙ /  , 
      [6]: R = R + R + R = αint + δλ + δλ + αext             (1.3) 

, = , + , , + , + ;         

=0,99. 

     0,1  (  
    0,05 , ,   

  ). 

1.8.2    

      
 ,    tint = +21 .   1.9 

      . 

 1.9 –    
 

     
 δ,  

 
 γ, 

/ 𝟐 

 

 λ, / 𝟎  

1 
  

 
 

 

0,22 2500 1,92 

2 
 

«Rockwool  
» 

 90 0,04 

3 
-  

 
0,05 2000 0,14 

 
 -     D , ℃ ∙ ,  

  [5]  D =(t − t ∙ z = ( − − , ) ∙ = ,  C ∙          (1.4) 
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   Dd   ,   
      

 [5] R = a ∙ D + b = , ∙ , + , = ,  ( ∙ /          (1.5) 

   R0 , ( ∙ /  , 
      [6] R = R + R + R = αint + δλ + δλ + δλ + αext             (1.6) 

, = , + ,, + , + ,, + ; 

=0,2 

     0,2  (  
    0,1 , ,   

  ). 

1.8.3      

     50.13330.2012 
(«   .    23-02-2003»). 

    tint = +21 . 
 -     D , ℃ ∙ ,  

  2 [5]. D =(t − t ∙ z = ( − − , ) ∙ = ,  C ∙          (1.7) 

     
    [5] R = a ∙ D + b = , ∙ , + , = ,   ( ∙ /          (1.8) 

    30674-99 «    
 .  »     

       4M-16Ar- 4 (     
- ,       

 – 2,   :    
4      111-90,   16 ,  

,    4     
,     ).  
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    Rreq = 0,53 ²° / .  
     - 2. 

2 -   

2.1     

  – 10-       -
. 

  – . , . . 
   

-     131.13330.2018 .    I 
 , I  ; 

-   20.13330.2016,      
 1 ²     1,5  (150 / ²) - III  

 ; 
-    - 0,38  (38 / ²), III   
; 
-     14.13330-2018 - 6 ; 
-       40° ; 
-    – 6,7; 
-    – 233 ; 
-    – ; 
-    – -2  (  27751-

2014); 
-     – 1; 
-     – 1.3 (   

№123- 3); 
-    – II  (  112.13330.211); 
-     0 (  30403-2012). 

       
        

   /1-2.  
       17,85 34,14 , 

  11,   .  
  34,82  (        

).           
 .      ( ) 

  . 
    2-   9-   2,62  (   

 )  10-  3,0  (    ),  
  3,3 .  

        , 
   –      
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.    ,     
. .     .   

     . .    
,     . 

    220   . 15/09-2. 
   , ,  –   

  1 /100/2,0/35/  530-2007  -
  100   28013-98. 

    –   510 ,  
«  »  50  (  90 / 2)  2 , 

  Ceresit.   
 –   120     80 . 

 ,    . 
      

          
  ,    
. 

          
    20.13330.2016. 

        63.13330.2018. 
      15.13330.2012.     

  ,    . 

2.2       

2.2.1   

       7930 1190. 
         

   .      
  (  )   (  

 ).        
,      .     
      , 

       1, 
 - 0,9   - 0,95.  

  20.13330.2016,      1,5 
 (150 / ²).     f   

    1,3    
  2,0  (200 / 2). 

    . 
1)    : =   

   = −  = − = ; = −    . 
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    (6    = )   22 .   
    ℎ = ℎ − = − =  ,   =  −    . 
       ℎ − , = − , , =,  .  

 :  - 2,6 ;  - 9,55 .  
       – : 

-       ℎ′ = ,  ; 

 
ℎ′ = 

, = , > , ;  

-   ′ = =  ;  
-    – = − ∙ = − ∙ , = ,  (  = 

6  -    ). 
       –

.        
    ℎ∗ = , ∙ = , ∙ , = ,  .   

-      ℎ′ = ℎ = ℎ − ℎ∗ , =− , , = ,  ; 
-    - ′ = =  .  
-    = − ∗ ∙ ∗ = − ∙ , = ,  , 
 ∗ = ′ − = − , = ,  . 

2.2.2      

  
  2.1      ,  
     . 

 2.1.       

   
, / 2 

 
  

 γfi 

 
, / 2 

: 
   -

 ,  
 = ,  , 𝜌 =  /  

0,86 1,3 1,12 

  -  = ,  , 𝜌 = ,  /  
0,005 1,2 0,006 

   (   3200 
) 

32/1,2/8=3,33 / 2 
,  1,1 ,  

  : 4,19  4,79 
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 ( - )  (     
): = , ; = ∙ = , ∙ , = , ;             (2.1) 

 −   -   [  
20.13330.2016, . 8.3.], / 2; = , −      -

 . 
 

   
       80: 

= ∙ℎ∙𝛾 ∙ = , ∙ , ∙ , ∙ , ∙ ,∙ , = ,              (2.2) 

 = ,  −      ; = ,  −     ; ℎ = ,  −  ; = , −    . 
  1 . .       1,2   

      =  (  
 -2): 

1)        = ∙ , ∙ , + , = ,  /               (2.3) 

2)       : 
-  = ∙ , ∙ , + , = ,  /               (2.4) 

-  = ∙ , ∙ , + , = ,  /               (2.5) 

2.2.3     

   -  ,   
        

: 
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= ;  = ,  
   Q –       

   
 : 

-       : 

= = , ∙ , = ,  ;               (2.6) 

= = , ∙ , = ,  ,               (2.7) 

-       : 

= = , ∙ , = ,  ;              (2.8) 

= = , ∙ , = ,                 (2.9) 

2.2.4      

       
 : 
  –  25. 

     – = ,  . 
     – = ,  . 

    - = ,  . 
    -  = ,  . 

    = ∙ . 
  – 600 
    - =  . 

   -  =  . 
   - = ∙ . 

   – 𝜎 = , = , ∙ = . 
  500  
    - =  . 
     - = . 

   - = ∙ . 
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   , ÷ ,  .     
   , ÷ , ℎ;   – ÷  . 

2.2.5    I    

2.2.5.1      

    ( ) 

  𝜎 + , 
 𝜎 = , = , ∙ =  ; = + = + =  −    

 ( =   -   ,   
    );  𝜎 + = + = < =   -  . 

      
  = : 

∆ = , 𝜎 ( + √ ) = , ∙ + √ = ,           (2.10) 

   = − ∆ = − , = , . 
           

 = + ∆ = + , = , .  
     : 𝜎 =  ∙ 𝜎 = , ∙ = ,  .           (2.11) 

1.       : = 𝜔+𝜎 𝑅 − 𝜔, = ,+ , − , , = ,            (2.12) 

 ω -   , 𝜔 = , − , = , − , ∙ , ∙ , = ,         (2.13) σ − ,     A600:  
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σ = R + − σ ( − ∆ ) = + − − , = = ,                   (2.14) 

2.  

= ∙𝛾 ∙ ′ ∙ℎ = , ∙, ∙ , ∙ ∙ = ,            (2.15) 

3.  = − √ − = − √ − ∙ , = ,  
4.  = , < = ,  
5.   = − , ∙ = − , ∙ , = ,          
6.        = ∙ ℎ = , ∙ = ,  . 

   ℎ′ = ,  . ,     
    . 

7.   : 

= 𝛾 ∙ ∙ ∙ℎ = , ∙, ∙ ∙ , ∙ = ,  = ,           (2.16) 

 −   ,   
     : = − − ∙ 𝑅 − = , − , − ∙ ,, − = , >= , ,                  (2.17) 

 η –       600 η = 1,2. 

   < −  ,   = = , . 

    ∅     A600, A =,  . 
     : < ,  

  –     ; −   ,     
 : = ∙ ∙ ′ ∙  ℎ − , + ∙ ℎ − ′ = , ∙ ∙ , ∙ 
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∙ , ∙ , , − , ∙ , + ∙ ∙ , ∙ − , − , =  = ,                   (2.18) = ,  < = ,    

,   . 

2.2.5.2      

        
    ∅ .  ∅   = ∙ , =,  .        == , = ,  .        ℎ <      ℎ    150 .  =  . 

    . 
1.    = 𝜑 ( + 𝜑 + 𝜑 ) ∙ ∙ ∙ ℎ = ∙ , ∙ , ∙ ∙ = , ∙  ∙ ∙ = ,  ;               (2.19) 

 𝜑 = −    ; 𝜑 − , 
    ,     0; 𝜑 − 

,    , : 

𝜑 = , ∙𝛾 ∙ ∙ℎ = , , ∙, ∙ , ∙ ∙ = , ,          (2.20) 

 = = −        ( . 
  ). 

 ( + 𝜑 + 𝜑 ) = + + , = , < ,  

2.   ,    

, 𝑖 = 𝜑 ( + 𝜑 + 𝜑 ) ∙ ∙ ∙ ∙ ℎ = , ∙ , ∙ , ∙ , ∙ ∙ ∙ =  = ,  ,              (2.21) 

 𝜑 = , −   . 
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3.        : = ∙ = ∙ , = , = ,            (2.22) 

4.   : = ,  > , 𝑖 ∙ ℎ = , ∙ ∙ , = ,          (2.23) 

  
5.   = + , = , ∙ , + , ∙ , ∙ , ∙ = , /         (2.24) 

6.     : 
. . , = , ∙ , = , > = , ,  

= √ 𝐵 = √ ,, = ,                (2.25) 

7.   = ,   , ∙ ℎ = , ∙ , = ,  .   = , > , ∙ ℎ = , ,  = , . 
8.     : 

= √ 𝐵 = √ , , = ,               (2.26) 

9.        3-  
: 

) < ; = , < = ,  ; 
) < ∙ ℎ ;  = ,  > ∙ ℎ = ∙ , = ,  ; 
) > ℎ ; = ,  > ℎ = ,  

 = ,  . 
10.    : − ∙ 𝐵 + ∙              (2.27) 

  − ∙ = , − , ∙ , = ,           (2.28) 

𝐵 + ∙ = ,, + , ∙ , = ,            (2.29) 
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,  < , −   . 
11.   <  

= 𝜑 ∙𝛾 ∙ ∙ ∙ℎ = , ∙ , ∙ , ∙ ∙, ∙ = ,           (2.30) 

 𝜑 = , −   . =  < = ,  , . .  . 
12.         300 . 
13.         

  : = ,  < , ∙ 𝜑 ∙ 𝜑 ∙ ∙ ∙ ∙ ℎ = , ∙ , ∙ , ∙ ∙ , ∙ , ∙ ∙ = = ,             (2.31) 

 𝜑 = + ∙ ∙ = + ∙ , ∙ , = ,  

= ∙ = ,∙ = , ;  = = ∙∙ = , ;          (2.32) 

𝜑 = − ∙ ∙ = − , ∙ , ∙ , = ,           (2.33) 

 = ,     
 , ,  < ,  , ,   

   . 

2.2.6   II    

2.2.6.1     

   = = ∙∙ = , . 
  :  = + ∙ = ′ ∙ ℎ + ( ′ − )ℎ∗ = ∙ , ∙ + , ∙ , =  = ,  ,                (2.34) 

(  ∙     ). 
        : = , ∙ ℎ = , ∙ =  .             (2.35) 
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      :  

= ′ ∙ℎ − ∗∙ℎ∗ = ∙ − , ∙ , = ,           (2.36) 

      : = = , = ,  .            (2.37) 

      : 

′ = = ,  .  
   ,      

( ),     :  = 𝜑 ∙ = , ∙ ,, = ,  ,             (2.38) 

 𝜑 = , − 𝜎, = , − , ≈ , ; 𝜎,  -    
         

 .    𝜎, = , .  

   ,      
( ),     : 

𝑖 = 𝜑 ∙ ′ = , ∙ ,, = ,  .            (2.39) 

        
   = ∙ = , ∙ , = ,  ,  = ,  

-           
′ = , =, < . 

        
         ′ = ′ ∙ ′ = , ∙ , = ,  . 

    ,   
    . 

  ,    
    . 

 е вые те и: 
)     
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𝜎 = , ∙ 𝜎 = , ∙ = ,  ,            (2.40) 

 𝜎 = , ∙ =  ;  
)    𝜎 =  -      

    . 
  : = (𝜎 − 𝜎 ) = , − , ∙ = ,  ,         (2.41) 

 = ,   -    . 
       

 = − = − =  . 
     

𝜎 = + ( ∙ ∙ )
               (2.42) 

𝜎 = [ , ∙, + , ∙ ∙ ∙, ] ∙ − = ,   

     = 𝜎, = ,, =,    < ,   = , ∙ = ,  . 
      = ,  . 

         
     P1      

   

= ∙ ∙ = , ∙ , ∙ , = ,  ∙             (2.43) 

 m = 3,67 / 2 –   1 2 .  
   

𝜎 = + ( ∙ − )∙
,              (2.44) 

𝜎 = [ , ∙, + , ∙ ∙ − , ∙, ] ∙ − = ,  ;  
)      ,  

 . 
  𝜎 = , , = , < = , ,  = , +, ∙ , = , .  . 
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        𝜎 = , ∙ 𝜎 = , ∙ ∙ , = ,            (2.45) 

Пе вые те и : 𝜎 = 𝜎 + 𝜎 = , + , = ,  . 
      : 

′ = ∙ (𝜎 − 𝜎 ) = , ∙ − , = ,           (2.46) 

        : 

𝜎 = ′ + ( ′∙ − )∙
,             (2.47) 

𝜎 = [ , ∙, + , ∙ ∙ − , ∙, ] ∙ − = ,  .  

Вт ые те и: 
)     𝜎 =   – [ , . ]    
  ( 25)    (     

  ); 
)     - 𝜎 , 

  𝜎 = , , = , < , , ,  .5 [ ],  𝜎 = ∙ ∙ 𝜎 = ∙ , ∙ , = ,  , 
 = ,  –  ,     
. 

 : 𝜎 = 𝜎 + 𝜎 = + , = ,  . 
 : 𝜎 = 𝜎 + 𝜎 = , + , = ,  < .   𝜎     100 . 
     : = ∙ (𝜎 − 𝜎 ) = , ∙ − = ,          (2.48) 

2.2.6.2    ,     

        
  . 

   : 𝜎 = , , = , ∙ =  ;             (2.49) 



 

 

42 
 

∆𝜎 = + = + =    

   𝜎 + ∆𝜎 < , : + =  < , =  −  . 
   : = , ∙ + = , ∙ , ∙ + = =  ∙ = ,  ∙ ,              (2.50) 

  –    ,   = ∙ ( + ) = , ∙ + , =  ∙ ;  =   (     ); = ,  −        
 ,     ; −       

 . 
     ,   

  ,   : <   

  = ,   (    ); =,  . 
  = ,  > = ,  ,     

 .  
          

    ,     
 = + ∆ = + , = , .            (2.51) 

      = 32,05  (   
 ). 

    ∙ ′( − 𝑖 ) − < , ∙ ′ ,           (2.51) 
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 ∙ ′( − 𝑖 ) − = , ∙ , , − , − , =,  ; 

, ∙ ′ = , ∙ , ∙ − = ,  .          (2.52) ,  < ,    

 , = ,   –   . 
,   –    . 

2.2.6.3    ,     

  = ,   ∆    0,   
   = ,  ;  = ,  . 

      = ,  . 
       : 

𝜎 = − ( − ) = − , ∙ , −, ∙ = ,  ,        (2.53) 

 𝑧 = ℎ − , ∙ ℎ′ = − , ∙ , = ,  ; –    
; = ,           

  ; = ∙ 𝑧 = , ∙ , = ,  − 
     .  

  ,     , 
  : = ∙ 𝜑 ∙ ∙ 𝜎 ∙ ∙ , − ∙ ∙ √ ,           (2.54) 

 =  -   ; 𝜑 =  – ,  
  ; =  – ,   

   ; = ∙ℎ = ,, ∙ = ,  – 

  ; d=10 –   . 
       

: 

, = ∙ ∙ ∙ ,∙ ∙ ∙ , − ∙ , ∙ √ = ,  ,     (2.55) 

       
  : 
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∆ , = ∙ , ∙ ∙ ,∙ ∙ ∙ , − ∙ , ∙ √ = , <,  ;  
 𝜑 = , − ∙ = , − ∙ , = , . 

  : = + , = , + , = , < ,  .  
2.2.7    

 [ , . ]   [ ] = = = ,  . 
 ,      

      .    
  = ,  ∙ ;     

         = ; == ,  ; : 

, = = , , = ,  .  
 𝜑 = ,     ,  

 [12, .36]. 
 𝜑    : 

𝜑 = , ∙− = , ∙ , ∙, − , ∙ = , < .           (2.56) 

,    
     ,  : 

𝜑 = , − 𝜑 ∙ 𝜑 − −𝜑, − , ∙𝜑 ,ℎ = , − , ∙ , −  

− − ,, − , ∙ , ,,9 = , <                 (2.57) 

    : = ℎ ∙ [ 𝜑∙ + 𝜑∙ ∙ ] − ∙𝜑ℎ ∙ ∙ = ,∙ , ∙ [ ,, ∙ + ,, ∙ , ∙ ] −  

− ∙ ,∙ , ∙ = , ∙ − − .             (2.58) 
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 𝜑 = ,  [1, .4.27]; = ,  [1, .35]    
; = ′ ∙ ℎ′ = ∙ , = ,    ′ =    =ℎ′ℎ . 

 : = ∙ ∙ = ∙ ∙ , ∙ − = ,  ,  = ,  < [ ] = ,  .  . 
,   . 

2.3     

2.3.1   

      1-2/ .   – 
   – 510    - -  1 /100/2,0/35  

530–2012,  100.  «  »  50  
(  90 / 2)  2 ,   Ceresit. 

          
 : А = , ∙ , = ,    

  , ∙ , + , ∙ , + , = ,  −    ;  ,  −         
 . 
  2.1    . 
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 2.1 –     

  :  ℎ =  ,  =   .        = ,   
   = , − , ∙ , − , ∙ , = ,  .  

2.3.2   

       
 : 

–        :  = , ∙ ∙ + , ∙ А = , ∙ ∙ + , ∙ , = ,  ;  
  −   ;   −   ,    ; , −      ( . 2.1). 

      : = = ,    

     : = ∙ ∙ А = , ∙ , ∙ , = ,            (2.59) 

 −   –   [12, . 
8.3.], / 2; 
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А −  , 2 ( . . 2.3.1) 
  2.2    . 

 2.2 –   1 2   

  
 

, 
/ 2 

 
  

 γfi 

 
, / 2 

1   , = ,   
0,05 1,2 0,06 

1   , = ,   
0,04 1,2 0,05 

  -   
100,   ∅ − −  = ,  , 𝜌 =  /  

0,9 1,3 1,17 

    
 = ,  , 𝜌 = ,  /  

0,59 1,3 0,76 

 «Rockwool  » = ,  , 𝜌 = ,  /  
0,18 1,2 0,22 

: 1,76  2,26 

 
        

.      : 

, = , ∙ ∙ + , ∙ А = , ∙ ∙ + , ∙ , = ,    

 ,  −     ( . 2.2). 
     : 

 = , = ,    

  : = ∙ ∙ ∙ = , ∙ ∙ ∙ , = ,  ⁄          (2.60) 

 − ,        
 .    (    12%),   

   ,      
   3    / ,   

  : = ( , − , √ ) , + , = ( , − , ∙ √ , ) , + , ∙, = ,   



 

 

48 
 

−        [  20.13330.2016, 
.11.2].    ,    32,26 : 

= , + , − , , −− = , ;  −   , : 

= − = ∙ , − ,, = ,             (2.61) 

−     ,  17,85 ; −     ,  33,64 ; −  ,  1; −          
  ,  1.  

   : = ∙ , = , ∙ , = , ⁄   

     : 

 = ∙ А = , ∙ , = ,              (2.62) 

2.3.3    1–  . 

   : = ℎ + ( + )𝜌 + , = , , + , , ∙ , + , ∙ , +  

+ , ∙ + , = , ,               (2.63) 

 = ,  −     ; ,  / 2 –  ; 
1,2 –    ; 
0,12  –   ; /  −   . 

 = ℎ + ∙ 𝜌 = , , + , , ∙ + , = , ,  (2.64) 

     : 
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= , + , ∙ + , + , ∙ = , ∙ , + , ∙ ∙ , = ,                  (2.65) 

 , + , ∙ −         
 ;  , + , ∙ −         
 . 

      : = + + ∙ + ∙ = , + , + , ∙ + , ∙ =  = ,                   (2.66) 

  2.2       . 
  2.3        

. 
    1 : = + = , + , = ,    

       = + + = , + , + , = ,    

   N3    
 : = ℎ − = , − , = ,              (2.67) 

 = =  <  , −    , . 
     I-I: = ∙ э = , ∙ , ,, = ,            (2.68) 
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 2.2 –    

 
 2.3 –      
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2.3.4   

     100    100, 
    ∅     50 50 .  

    : 

 = + = , + ∙ , ∙ = ,             (2.69) 

 −     ,  1,8 
; −   ,  415 ; −    ,       

           S. 

 = = ∙∙ = , %            (2.70) 

   = . 
  :  h=0,51 ,  = ,  . 

    = = ,    

 : = ℎ = ,, = ,   

   𝜑 = , . 

2.3.5      . 

       
   : = = , , = ,                (2.71) 

       ℎ = ℎ − ∙ = , − ∙ , = ,  .           (2.72) 

     : 
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= ℎ = ,, = , ,  
   𝜑 = ,  

   : 𝜑 = 𝜑+𝜑 = , + , = ,              (2.73) 

,       = + ℎ⁄ = + , ,⁄ = , ,   1,45. 
,     = ,  

 ℎ >  . 
   : 

= ∙ ℎ ∙ − ∙ℎ = , ∙ , − ∙ ,, = ,           (2.74) 

     I-I    
: 

 = ,  < ∙ 𝜑 ∙ ∙ ∙ = ∙ , ∙ , ∙ , ∙ , ∙ 
 ∙ = ,                 (2.75) 

 ,   1–   . 
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3   

3.1   

  – 10-       -
. 

  – . , . . 
  0,000        

,    +149,450.    
;     510 ,  380 . 

-      3.1, -
     3.1. 

 
 3.1 –  –   

      
  ,      

        
    8 -  

 ( ):  
-1 -      , ,   

  1,2-3,1     . -  
        

,        
. 

-2 -  , .   
        0,7-

4,5 .  
-3 -  ,  , .  

     1,6-4,0     . 
-4 -       ,  

   )     
 11,4-13,6 .      1,4-

3,6 . 
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-5 -   ,  , . 
      4,3-7,2   5,5-13,5 . 

-6 -       40 %, 
.       5,0-13,5 . 

-7 -  ,  , .  
-7     ,     

 2,9-4,9     .      
7,5-8,5 ,  – 11,4-12,9 . 

-8 -  ,     
.  -8      1,0-3,6 , 

  . 
        

 (  9.602-2016).        
   (W4, W6, W8)     
. 

   ,   47.13330.2016,  
     . 

        
, ,    ,    № 

21004    1,2-3,1     .  
        0,7-4,3  

    .    
      ( -1), 

 ( -2) – 1,74 . 
         4,0-5,0  

   ( . . 143,10-146,32 ).   
 .  

        
      .  

  ,  ё  –  . 
       

      W4    
    W6.     

    .       
          

  ,   ,  
        . 

       
     .  . 
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3.2     

3.2.1   

        
     2-3/ . 

       2-3/   : 
-   ,      

  ; 
-      ,    

    ,    , 
    ; 

-        . 
       

(          ) 
  (   ).    

   ,      
.  

         
 ,       

 1,  - 0,9   - 0,95.  

3.2.2     

 .8.3  20.13330.2016,    
        

 150 / 2,   70 / 2,    
200 / 2,  300 / 2.     f   

      1,3  
    2,0  (200 / 2); 1,2   

  2,0  (200 / 2). 
  ,        

      2-3/   , + , = ,  . 
  3.2.    . 
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 3.1 – -    

 
 

  
 𝒉,  

𝑾, 
. . 

e, 
. . 

, / 3 𝜸 𝜸 𝒃 , 
/ 3 

𝑰𝑳, 
. . 

, 
. . 

 -
  𝒐, 

 𝝆 𝝆  𝝆𝒅 
, 

 
𝝋, 

 
, 

 

-1 
    

 , , 
.  

5,4 0,263 0,98 1,71 2,72 1,37 17,1 0,08 0,73 15000 17 30  

-5 
  , 

 
2,8 0,212 0,65 1,95 2,66 1,61 19,5 - 0,87 30000 32 1  

-6 
   

 , 
 

1,4 0,185 0,58 1,99 2,66 1,68 19,9 - 0,84 35000 35 0  

-7 
 , 

. , 
 

2,3 0,209 0,67 1,91 2,66 1,59 19,1 - 0,83 26000 28 2  

-4 
  

 
3,45 0,159 0,55 1,94 2,72 1,75 19,4 -0,30 0,78 23000 21 52  
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 3.2 –   1 2  

№    
, / 2 

 𝜸𝒇 

 
, 

/ 2 

1 
: 

   ( .2.1) 0,865 1,2-1,3 1,87 

2 
   (   3200 ) 

32/1,2/8=3,33 / 2 
3,33 1,1 3,67 

3 
: 

    
1,5 1,3 1,95 

4    3 1,2 3,6 

    : 5,69/7,19  7,49/9,14 

1 

: 
   -  

,   = ,  , 𝜌 =  /  

0,76 1,3 0,98 

2 
 -25 (  15588-2014) = ,  , 𝜌 = ,  /  

0,008 1,2 0,011 

3 
   (   3200 ) 

32/1,2/8=3,33 / 2 3,33 1,1 3,67 

4 
: 

   
2 1,2 2,4 

    : 6,09  7,06 

3.2.3     

 .8.3  20.13330.2016,    
     0,7 / 2.  

   f      
 1,3     2,0  (200 / 2). 

  20.13330.2016,      
 1 ²     1,5  (150 / ²) - III 

 .        
      ,    

    . 

 3.3 –   1 2   

№    
, / 2 

 𝜸𝒇 

 
, 

/ 2 

1 
: 

  ( .2.2) 1,76 1,2-1,3 2,26 

2 
   (   3200 ) 

32/1,2/8=3,33 / 2 
3,33 1,1 3,67 

3 
: 

  ( .2.3.2) 1,149 1,4 1,61 

   6,24  7,54 

3.2.4      

     :  
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= , ∙ , = ,  /   

       :  = , ∙ , ∙ + , ∙ , ∙ , = ,  /   

       : = , ∙ , = ,  /   

       : = , + , ∙ + , = ,  /   

       : = , ∙ , ∙ , ∙ = ,  /   

       : = , ∙ , ∙ , ∙ = ,  /   

 2,45  30,04  –         
 , 

0,3  0,38 –      , 
25 18 / 3 – ё     . 

    :  = , + , + , = ,   

3.3       

3.3.1      

    - = ,  .   
 -3,050,       –3,300,   50  
  . 

   300 300  6  – 60.30.  
         

 -6,      1 .     –9,050 
.  
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  3.2  -     
. 

 
 3.2 –   

          
 . 

  -    : = ∙ ∙ = ∙ ∙ , =  ,             (3.1) 

 =  −   - . 
      : 

𝛾 = , =    

 = , −  . 
 ,        

       ,   
600 . 

3.3.2     1    

     600 ,     
       ,  
        2-3/ .    I 
 , . .   . 

 ,        
 2-3/ : 
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= 𝛾⁄ = , = ,                  (3.2) 

     , ,   : 

= 𝛾⁄ = , = ,                  (3.3) 

        900 .   
   .     7,7  - =  . 

  3.3     . 

  
 3.3 –     

3.3.3        
 

       
.    : 

𝛾   

 −      , ,    
: = ∙ = , ∙ , = ,                (3.4) 

 −  . 
 : = ,  <   
 . 

3.3.4      

     ,    
,         .  
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     600 600 ,  
    – 150 .     25. 

   – 2,750,   -3,350.    
 – ,        250  

(   20  ). 
    = ,  / .    

,   ,  ,   ,   
: 

= ∙ = , ∙ , = ,  ;              (3.5) 

= ∙ = , ∙ , = ,  ,              (3.6) 

 −   , ,   : = , ∙ + = , ∙ , + , = ,             (3.7) 

 −   , ; −   , . 
       
   : = ∙ℎ ∙                   (3.8) 

, = ∙ℎ ∙                   (3.9) 

 − ,        
; ℎ −   , ; −    , ; −   , ; −        25, . 

   , : = ,, ∙ , ∙ = ,   

 = ,   = , . 
  : 
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, = , ∙, ∙ , ∙ = ,    

      ∅ А − =, ;       ∅  А . 
   170  160 .  

3.3.5       
 

     -  -1047.  
  : 

= ∙ ∙+ ∙ ∙ + , ++ + = ∙ ∙ ,+ ∙ , ∙ , + , , + ,, + , + , =  

= ,  = ,                  (3.10) 

 =  −    - ; 
 –       1500 

/ 2; = ∙ , =   –    ; = ,  2 –    ; = ,  −   ; = ,  −  ;   = ,  −  ;  
       ,  <  . 

  ,  < ,  <  −  ,    
.  

3.4       

3.4.1      

   320       
    -6.   6-320.  

   -9,050 .      . 
  3.4  -    

 . 
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 3.4 -    

3.4.2       

          
 . 

       (3.1), 
  – : = ∙ ∙ = ∙ ∙ , =  ,  

  R       
       ,   

      7.12 [  24.13330.2011]: = , ∙ ∙ ∙ ′ + ∙ ∙ ∙ ℎ = , ∙ , , ∙ , ∙ , +   + ∙ , ∙ , ∙ , =  ,             (3.11) 

 , , ,  -  ,   . 7.7 [  
24.13330.2011]         

 ,      . 3.5 [  
24.13330.2011]; ′-     , / 3 ( / 3),   

 (        ); 
 -  (  )     , 

/ 3 ( / 3),      (   
     );  = , ∙ , + , ∙ , + ∙ ,, = ,  /   
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d - , ,    ; 
h -  , ,   ,   

     (   ). = ∙ ∙ = ∙ ∙ , = ,    

        
4Ø14 400    20    320 : = ∙ ∙ ∙ ∙ + ∙ ∙ = , ∙ ∙ ∙ ∙ , + ∙, ∙ =  .  

        
    

𝛾 = , ≈    

3.4.3        
  

     685 ,     
       ,  
        2-3/ .    I 
 , . .   . 

 ,        
 2-3/     (3.2): = , = ,    

     , ,    (3.3): = , = ,    

        960 .   
   .     7,7 - =  . 

  3.     . 
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 3.5 –     

3.4.4        
 

       
.    : 

𝛾   

 −      , ,    
 (3.4): = , ∙ , = ,    

 −  . 
 : = ,  <   
 . 

3.4.5      

     ,    
,         .  

     620 600 ,  
    – 150 .     25. 

   – 2,750,   -3,350.    
 – ,        250  

(   20  ). 
    = ,  / .    

,   ,  ,   ,   
 (3.5)  (3.6): 

= , ∙ , = ,  ;  
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= , ∙ , = ,  ,  
 −   , ,    (3.7): = , ∙ , + , = ,    

       
    (3.8)  (3.9): = ,, ∙ , ∙ = ,   

 = ,   = , . 
  : 

, = , ∙, ∙ , ∙ = ,    

      ∅ А − =, ;       ∅  А . 
   170  160 .  

3.5     

           
 ,       

    ,    
    2-3   . 

   3.6  3.7     
     ,    

         . 
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 3.6 –      

 3.7 –        
 

№ 
/  

 
 

  
  

. 
.   , . , 

.- . 
. .   . .   

1 5-92  
 

  
3 3,86 86 331,83 11,2 43,23 

2 -    0,23 240 55,2 - - 
3 -    0,38 76,6 29,11 - - 
4 -    13,89 44,74 621,44 - - 

5 - 
 

 
 0,048 480 23,04 - - 

6 - 
  

  
 

3 7,71 24,02 185,19 - - 

7 - 
 
 

3 0,63 29,37 18,54 4,5 2,84 

8 - 
 
 

 

3 2,86 38,01 108,88 3,78 10,81 

9 -    0,151 240 36,24 - - 
: 1409,47 56,91 

 
   3.6  3.7    80-  . 

: 
ё       
 ,      (  48%).  

    26% ,  . ,  
     ,      

. 
  

 
 

 
   

 
  

, . , 
  

. .  . .  

1-230 
  

 
1000 3 0,128 33,8 4,33 - - 

   .  54 7,68 414,72 - - 

5-10     3 4,95 26,3 130,19 4,03 19,95 

5-31     9 1,19 10,71 0,96 8,64 

6-2 
 
 

3 0,62 39,1 24,24 4,5 2,79 

6-22 
 
 

 

3 2,77 38,01 105,36 3,78 10,47 

 
  

 
 0,151 240 36,24 - - 

1-255   1000 3 0,125 14,9 1,86 - - 

: 727,65  41,85 
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4    

4.1    

4.1.1 -    

  – . ,  .  
: 

-       1   
; 

- ё      - 210 / 2 (III ); 
-     - 38 / 2 (III ); 
- ё       37°C; 
-    - 6 ; 
-        

– 1.7 . 
       

      .    
131.13330.2020       

   I  ,   IB. 
 : 

       
≤ 8 °  – 234 ; 

   °      
  ≤ 8 °  – -6,6 ° ; 

4.1.2    

     
   1.04.03-85* «     

   ,   »,   
«  », .1*  . 

     –   . 
        

  3500 2  8,0 . 
      4 082,4 2. 

    : 
1)   : 

− ∙ % = , %  

2)   : 
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, ∙ , = , %  

3)    (  , 
475,92 2): 

, ∙ , = ,    

4)    ( , 199 .): 

∙∙ = ,    

5)   : 

∙ + , + , + , = , ≈ ,    

     
 11,5 ,    1 . 

4.1.3       
,     ,  ,  

   

        
. 

  ,     
       

    . . 
       :  

  –  . . 
  ,    

     . 
,      . 

4.1.4     , 
,   

     
      . 

      -   
      .  

    .  
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    ,    
   . 

        
    .   

      . 
       

       
   200 .    

  ,  ,  
.   –  ( -  )  

 (  , ,  ). 
        

 ( ),    . 
      

. 
         

  .      
. 

     
      . 

4.1.5    

    : 
-  -     « »; 
-   -     

« »; 
-   -  « »,  « »  
      . 

       
    ,  

     . 

4.1.6        
      -

  

       
 -       

  ( ),   . 
       

     ,  
    . 
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   . 
        

     . 
    -   

  . 5.7. 

4.2    

        
  , :     

;   ;  
;     ;   

, ,  ;   ; 
        
;       

    ;   
   . 

     
 ,     57278-2016 «  

».         
    ,     

. 
         

  -     
  ,    –  

     ,  
   ,   ,     

  ,  ё     
  , , ,   

 ,    .   
         

. 
       
 . -   ,   

 ,        
      
 . . 
        

   . 
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4.3   

4.3.1     

       
   «10-       -   

.   . ». 
        , 

   -   . .   . 
   ,     . .  

   .    
    . .    , 

    . 
    : 

-    ; 
-      510 ,  

  250   380 ; 
-   ; 
-  ; 
-   ; 
-  . 

4.1.1      
         

 : 
- –       
; 
- –         

      ; 
- –     , , 

   , ; 
- –   -  ,  

         
; 
-   ,  ; 
-  ,     ; 

   
       , 
    .    

    ,     
,    . 

     .    
      ,     .  

      3 ,     
0,25 3,     0,35 3     0,25 3 

. 
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 -  ;    - 

 . 
         

       (     
, ,     ). 

      :  1 -   
 ,    ;   2 -   

 ,   ,       
;  3 -     , 

     .  
   2,5...2,6 . 
           

       .  
     ,     

  (       
)    ...3,5 ,       
   2...4-    .  

      .   
      ,   

  ,       . 
            

      .     
    ,    
   :    - ,   -  

. 
,      ,   

  : 
-    ; 
-      . 

       : 
-  ; 
-      ,   

 ; 
-    ; 
-           

  . .; 
-       : 
-    ; 
-     (   ); 
-       ; 
- , ,    
-   ; 
-     (   ,  ); 
-  ; 
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-    . 
,     ,  

   ,       
   . 

         
« ». 

 " "     . 
  2-      ,   

     .  4-  , 
    ,     

 .   2-      
     .     

   ,    , 
   . 

    ,       
  (  ) . 

   ,   
   ,    1,5   

 . 9 .,  1,8  - . 12 .  -  
          

 (      . )     10%. 
     

     1,5 .   
     : 

-       –    
         10-

15 ; 
-       –    

          
 ; 
-       –    

         10-
15 ; 

-       –    
           
. 

         
.       ,     

 20-30 ,      –  10 .    
    100-110 ,    – 230-240 

;  20-25 . 
        

 ,   –  . 
      ,  

       . 
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 -   
    I ,    

 II .      -  
   .  -    

     .  2  
        
 .    ,     4 

 .    ,    
    .  4  2   

,          
 .         

,        
.   .    1 

  2    :  4  2 
    4  ,     
,           

    .    
        4  2  

   ,     
   .        

  . 

4.3.2      , 
       

      .   
  84.15-8-30*,  L=7930   4125 . 

          
 +34,570  (h=34,82 ). 

     4 10-4 (m=0,08985 , 
h =4 ). 

  : 
    : = Э + = , + , = ,               (4.1) 

  –     (   84.15-8- 30*, 
 L=7930), ; 
 –   , . 

      : = h + h + hЭ + h = , + , + , + , = ,            (4.2) 

, h0 –  , ; 
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h  –   , ; h  –  , ; 
h  –   , . 

   -    
  QTZ-125,    : 

  30 ;      (30 ) - 
4,73 ;      – 70,0 . 

4.3.3       

      
           

      . 
         

4.1. 

 4.1–       

 
(   . 

 
 ) 

 
 

   
 

   . .   

. .   

 
 
, 

.-  

 
 

, 
.-  

 
 
, 

.-  

 
 

, 
.-  

1-7 

  
( )  

 ( )  
500 .   

1000 
. 552,72 0,3 0,15 165,816 82,908 

1-7 

  
( )  

 ( )  
  0,5 3 

1 3 485,12 0,54 0,27 261,9648 130,9824 

1-7 

  
( )  

 ( )  
  4  

100  18,32 4,6 2,3 84,272 42,136 

3-20 
   

 
10 3 

 
17,17 0,245 0,93 4,20665 15,9681 

3-3 
   1 

 
1 3 255 3,7 - 943,5 - 

3-3 
   1,5 

 
1 3 368 3,2 - 1177,6 - 

3-3 
   2 

 1 3 
1053,0

3 2,8 - 
2948,4 

84 - 

3-12 
 
 

1 2 192 0,51 - 97,92 - 

3-16 
  

 
1 

 
462 0,45 0,15 207,9 69,3 

4-1-7 
  

  
 5 2 

. 251 0,56 0,14 140,56 35,14 

4-1-7 
  

  
 10 2 

. 252 0,72 0,18 181,44 45,36 

4-1-7 
  

  
 15 2 

. 144 0,88 0,22 126,72 31,68 
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  4.1 

 
(   . 

 
 ) 

 
 

   
 

   . .   

. .   

 
 
, 

.-  

 
 

, 
.-  

 
 
, 

.-  

 
 

, 
.-  

4-1-10 
 

  
  

. 17 2,2 0,55 37,4 9,35 

: 6377,783 462,8245 

4.3.4   , , , 
,  

 ,      
     4.2. 

 4.2 –  ,     
   

 ,   

  QTZ-125 1 

 -200, V=0.28 3/ 3 

 -6 4 

  Makita GA4530 4 

 
   ,   

    4.3. 

 4.3 –      
 

 
   

 

  
, , 

  , , 
 

  
, 

 
-  

  

   240 270  3 

 1 m=0,37  4 

-  2 m=0,6  5 

   - 4 

  -24 l=1200 3 
-  

 
m=3,5  2 

   m=3,5  2 

    l=30  2 

  l=30  2 

  l=30  2 

    - 3 

   m=0.4  3 

 4-   Q=4  1 

  -16 l=1000 2 
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 4.3 –      
 

 
   

 

  
, , 

  , , 
 

  
, 

 
-  

   -286 25 90 1200 3 

 

  

 V=1,5 3 2 

  V=15  3 

   V=7 3 3 

  V=0,25 3 3 
   

 
- 2 

  - 5 

 

  

  
- ,2500 5500 

2500 5500 16 

   
 60, 1000 3000 1000 3000 8 

  4 -10- 
4 

Q=10  1 

  - 10 

 - 10 

  - 3 

  - 
  

 

  - 
  

 

4.3.5    ,   
 

        
 4.4. 

 4.4 –       
 

 
 

 
  , 

, ,  
     

 

   
 

  
1 /150/2.0/50  

530-2007 
.  552,72 

 100 3 485,12 

  

2  13-1 

. 

81 

2  17-2 189 

3  18-37 378 

2  22-3 54 

3  25-8 108 

2  30-4 6 

3  30-8 12 

L 125 80 10, l=1700 189 

L 125 80 10, l=2500 54 
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 4.4 –       
 

 
 

 
  , 

, ,  
     

 

 L 125 80 10, l=3000  6 

  
 

24.15-8-30*,  
L=1710 

. 

153 

36.12-8-30*,  
L=3080 

36 

36.15-8-30*,  
L=3080 

17 

84.12-8-30*,  
L=7930 

252 

84.15-8-30*,  
L=7930 

144 

24.15-12.5-30*, 
 L=1710 

45 

   
30.12.15-4 

. 17 

4.3.6     

        
. 

4.3.7      

         
  . 

4.3.8 -   

      1717 3  
. 

        797,2 -
. 

       
   – 61 . 

     6    
 . 

        . 4.3.5, 
    -   

   5  . 
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5    

5.1      

       
 ,      

«  ». -   
       

,      ,    , 
    .   

 ,     . 

5.2      ,  
     

      QTZ-125,  
  :   30 ;  

    (30 ) - 4,73 ;    
  – 70,0 . 

5.3        
  

      ,  
     ,    . 

   .      
   7,0 . 

5.4        
     ,  

        

        
 ,        

 . 
     ,  

   ,  ,    
. 

   ,   
 :  ,    ,  

  . 
1.   

       : 
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R = L + L = , + , = ,                (5.1) 

 L  –  ,      (  , 
l=3 ); 

L  –       , . 
2.   (   ) R =30,0 . 
3.   

       : R = R + , B + L + L = , + , ∙ , + , + , = , = = ,                      (5.2) 

  –    ( 84.15-8-30*,  L=7930), ; 
L  –         , 

. 
        

 . 

5.5      

      
. 
       

 ,      
 . 

        
 .     ,   

  ,         
. 
       

  1 . 
       

 12,0 12,0.      – 6,0 . 

5.6   :    
    , , 

,        

     : = ∙ ∙ К ∙ К ,               (5.3) 
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  –  ,   ,   
     ; 

 –        ; 
 –     ; 

1 –      , 
 1=1,1; 

2 –     
    ,  2=1,3. 

  5.1  5.2    , 
     . 

 5.1 -   , ,  

, ,  . . -  

 .  552,72 

  3 1195,8 

 5.2 –     

, ,  ,  ,  P  

, .  5 61 64,7 

 , 3 5 61 140,16 

 
     : F = P V⁄                    (5.4) 

 –      ; 
V –  ,   1 2  . 

-    (   ) F=64,7/0,7=92,4 2; 
-   (   ) 

F=140,16/0,95=147,5 2; 
     –239,9 2 
      200,0 2. 

5.7   :   
  ,     

        
       . 

       
    : 

 – 84,5 %  – 11% 
 – 3,2 %; 

   – 1,5 %. 
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         – 
70%,    – 80%. 

   :   – 20 . 
(84,5%); 

   –4 . (14,2%); 
-   – 1 . (3%).   

: = + + =    

      
   : 

-  – 70%  Nmax; 
-    – 80%  N ; 
-   -   – 80%  N . N = , N =  ;                (5.5) N = , N =  ;                (5.6) N , = , N , =  ;               (5.7) 

 ∑ N = + + =  . 

        
. 

    - 
   ,    

 -  . 
       (F) 

  : F = N ∙ F                   (5,8) 

 N -   ( ), .;    - 
 N -       ;  -  

   ,  , ,   .;  
   N -   ,   

  ; 
F  -      ( ), . 

  



 

 

84 
 

 5.3 –    -   
 

  . 
. 

. 
. N,  F , 2 

1. -   

 
,   

   
2 0,7/1  20 14 

 
  

,     2 0,1/1  14 1,4 

 
-  

  2 0,54/1  14 7,56 

 
-  

  
2 .  18 1,64 

 
   

 
2 0,6/1  25 15 

2. -   

 
 -

  
2 4/1 . 4 16 

= , ∙ ∙ , ∙ , + , ∙ ∙ , ∙ , = , ∙ ∙ , ∙ , + , ∙∙ , ∙ , = ,   

 5.4 –       
 
 

 

 
, 2 

  
 ( )  

 
 

 
, 2 

 

  

 14 -157 2,4 4,0 9 2 
, 

 \ 
 

8,96 -157 2,4 4,0 9 1 

 1,64 
  

« - » 
 1,3 2 

 15 1129-  6,4 3,1 17,8 1 

 16 -157 2,4 4,0 9 2 

 
  5.3    -

 ,   5.4      
 . 

5.8       , 
     

  

    : 
-  ; 
-  ; 
-  ; 
-  . 

       
,     . 
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 ,     
   : P = Lx ∑ K E + ∑ K P . . + ∑ K P . . + ∑ K P             (5.9) 

  –   , ; 
Lx – ,         

  (Lx =1,05); 
1=0,5; 3=0,8; 4=0,9; 5=0,6 –  ,  

      ; 
 –   , ; 
. . – ,     , ; 
. . – ,     , 

cosE=0,7 –    ,    
   .  

 5.5 –   

 
 . . -  

 
  

. , 
 

 
 

, 
 

 : 
  

. 

2 20 0,6 24 
  

Makita GA4530 
1 0,72 0,5/0,7 0,51 

  2 1,8 0,5/0,7 2,57 

 2 1,5 0,5/0,7 2,14 

 -55 4 25 0,5/0,7 35,71 
 

 - 4504 
2 1,6 0,5/0,7 2,28 

  
 1300 

2 1,3 0,5/0,7 0,92 

  QTZ- 
125 

 1 125,8 0,5/0,7 89,86 

 : 
  

  
2 96,64 0,015 0,8 1,16 

  2 200 0,003 0,8 0,48 

 :  
 

 
100 2 73,9 0,003 0,9 0,2 

: 159,83 

 
      

  : n = E
;                (5.10) 
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  –  , / 2; 
E – , ; 
S – ,  , 2; 
P  –    / 2. n = , ∙ ∙ = , ≈   . 

     3   
 . 

       
 .      

       
 200 .         
 220/380 . 

    ( )    
. 

5.9       ,  
      
 

   ,     
 ,     .    

    . 
  , /    : Q = Q + Q .− ы . + Q ,            (5.11) 

 Q , Q .− ., Q  –   / ,    
  , -    

. 
 , / ,      

  : Q = W ∙ q ∙ K / ,              (5.12) 

 W –  ; 
q2 –    , ,   ; 

 –        
 ( )    . Q = ∙ ∙ = ,  /  .  



 

 

87 
 

 

   -       
-        

: Q .− ы . = Q .− . + Q ;             (5.13) 

Q .− . = N ∙ q ∙ K∙ = ∙ ∙ ,∙ = ,  /          (5.14) 

 -     , .; 
q3 -   , ,  1   ; 

 –        
 ( )    . 

       : Q = N ∙ q ∙ Kn∙ = ∙ ∙ ,, ∙ = ,  /          (5.15) 

 q4 -        ,  
30 ; 

n – ,    ,  
0,3; 

t  –   ,  0,5 .  
   -    

Q −  = 0,042 + 0,09 = 0,132 / . 
    ,     

 .       10 ,  
  20 / . 

,       2   5 /  
,        

. 
     : Q = Q + , Q + Q .− ы . = + , ∙ , + , =  = ,  / ,                (5.16) 
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4 08-02-
001-07 

  
 
:  

   4  

3     623           

   =255+368 
  1      36,40  22 677,20 26,74 606 388,33 
  2      34,56  21 530,88 8,64 186 026,80 
  3  . .      5,40  3 364,20 26,74 89 958,71 
  4      1,60  996,80 7,28 7 256,70 
    .-  4,38  2728,74       
    .-  0,4  249,2       
              72,56   45 204,88     
          26 041,40  696 347,04 
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81-

33.2004 
.4 .8 

   
   

% 122  122   31 770,51  849 543,38 

  

 
№ -

5536/06  
18.11.04 

.1 .8 

   
   

% 80  80   20 833,12  557 077,63 

                  97 808,51     

5 
-

04.3.01.09-
0014 

  
, 
, 100 

3     145,782 519,80   75 777,48 7,28 551 660,05 

6 
-

06.1.01.05-
0037 

 
 

,  
150,  
250 120 65  

1000      236,74 2 
027,00 

  479 871,98 7,28 3 493 468,01 

 

7 08-02-
002-05 

  
 : 

 
  1/2 

   
  4  

100 2     1,92           

   =192/100 

  
1      1 

032,13 
 1 981,69 26,74 52 990,39 

  2      355,10  681,79 8,64 5 890,67 
  3  . .      55,49  106,54 26,74 2 848,88 
  4      31,40  60,29 7,28 438,91 
    .-  121  232,32       
    .-  4,11  7,8912       

  
            1 

418,63 
  2 723,77     

          2 088,23  55 839,27 

  
81-

33.2004 
.4 .8 

   
   

% 122  122   2 547,64  68 123,91 
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№ -

5536/06  
18.11.04 

.1 .8 

   
   

% 80  80   1 670,58  44 671,42 

                  6 941,99     

8 
-

04.3.01.09-
0014 

  
, 
, 100 

3     4,416 519,80   2 295,44 7,28 16 710,80 

9 
-

06.1.01.05-
0037 

 
 

,  
150,  
250 120 65  

1000      9,6 2 
027,00 

  19 459,20 7,28 141 662,98 

 

10 07-05-
007-10 

  
  0,3  

100      8,22           

   =(81+183+378+54+108+6+12)/100 
  1      129,35  1 063,26 26,74 28 431,57 
  2      784,51  6 448,67 8,64 55 716,51 
  3  . .      122,58  1 007,61 26,74 26 943,49 
  4      129,95  1 068,19 7,28 7 776,42 
    .-  14,8  121,656       
    .-  9,08  74,6376       

  
            1 

043,81 
  8 580,12     

          2 070,87  55 375,06 

  

    
 

  
  

 

% 130  130   2 692,13  71 987,58 

  

    
 

  
  

 

% 85  85   1 760,24  47 068,80 

                  13 032,49     
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11 
-

05.1.03.09-
0010 

 
 2 -13-1-

,  B15,  
0,022 3,  

 0,57  

     81 28,58   2 314,98 7,28 16 853,05 

12 
-

05.1.03.09-
0012 

 
 2 -17-2-

,  B15,  
0,028 3,  

 0,83  

     183 38,11   6 974,13 7,28 50 771,67 

13 
-

05.1.03.09-
0017 

 
 3 18-37-

,  B15,  
0,048 3,  

 4,20  

     378 74,63   28 210,14 7,28 205 369,82 

14 
-

05.1.03.09-
0005 

 
 2 -22-3-

,  B15,  
0,037 3,  

 1,44  

     54 50,82   2 744,28 7,28 19 978,36 

15 
-

05.1.03.09-
0018 

 
 3 25-8-

,  B15,  
0,065 3,  

 2,42  

     108 87,34   9 432,72 7,28 68 670,20 

16 
-

05.1.03.09-
0009 

 
 2 30-4-

,  B15,  
0,050 3,  

 3,45  

     6 73,05   438,30 7,28 3 190,82 

17 
-

05.1.03.09-
0025 

 
 3  30-8-

,  B15,  
0,079 3,  

 3,86  

     12 115,10   1 381,20 7,28 10 055,14 

18 
-

08.3.08.01-
0023 

  
, 

 18 , 18 , 
18 ,  

     0,418572 6 
305,86 

  2 639,46 7,28 19 215,27 
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80  

   =(1,428*189+2,1*54+5,88*6)/1000 
                     1  :       

           ( ) 1 715 836,75  13 905 081 
               :     
                     68 422,52 26,74 1 829 618,18 
                    60 504,97 8,64 522 762,94 
                             ( ) 9 459,18 26,74 252 938,47 
                   1 586 909,26 7,28 11 552 699,41 
          1 873 426,99  18 119 043,75 
               :     
                    68 422,52 26,74 1 829 618,18 
                      60 504,97 8,64 522 762,94 
                             ( ) 9 459,18 26,74 252 938,47 
                   1 586 909,26 7,28 11 552 699,41 
                    95 181,34  2 545 149,13 
                    62 408,90  1 668 814,08 
          ( ) 77 881,70  2 082 556,66 
           ( ) 95 181,34  2 545 149,13 
           ( ) 62 408,90  1 668 814,08 
        1  1 873 426,99  18 119 043,75 

 2.  

19 07-05-
011-05 

  
  

  2 
 : 

 5 2 

100      2,51           

   =251 /100 

  
1      1 

616,46 
 4 057,31 26,74 108 492,47 

  
2      2 

407,15 
 6 041,95 8,64 52 202,45 

  3  . .      360,96  906,01 26,74 24 226,71 

  
4      3 

312,81 
 8 315,15 7,28 60 534,29 

    .-  174  436,74       
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    .-  26,84  67,3684       

  
            7 

336,42 
  18 414,41     

          4 963,32  132 719,18 

  

    
 

  
 -

 
 

% 155  155   7 693,15  205 714,72 

  

    
 

  
 -

 
 

% 100  100   4 963,32  132 719,18 

                  31 070,88     

20 
-

05.1.06.04-
0032 

  
 

 
 

 24-
15-8, (   
B30,  0,78 3, 

  
5,09 ) 

     153 485,86   74 336,58 7,28 541 170,30 

21 
-

05.1.06.04-
0032 

  
 

 
 

 24-
15-12,5, (   
B30,  0,78 3, 

  
5,09 ) 

     45 485,86   21 863,70 7,28 159 167,74 

22 
-

05.1.06.04-
0055 

  
 

 
 

     36 690,76   24 867,36 7,28 181 034,38 
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 36-
12-8,  B22,5, 

 0,943 3, 
  

7,18  

23 
-

05.1.06.04-
0056 

  
 

 
 

 36-
15-8, (   
B30,  1,18 3, 

  
10,38 ) 

     17 730,32   12 415,44 7,28 90 384,40 

24 07-05-
011-06 

  
  

  2 
 : 

 10 2 

100      2,52           

   =252 /100 

  
1      2 

529,66 
 6 374,74 26,74 170 460,55 

  
2      4 

248,87 
 10 707,15 8,64 92 509,78 

  3  . .      636,70  1 604,48 26,74 42 903,80 

  4      5 
090,43 

 12 827,88 7,28 93 386,97 

    .-  266  670,32       
    .-  47,45  119,574       

  
            11 

868,96 
  29 909,77     

          7 979,22  213 364,34 

  

    
 

  
 -

 
 

% 155  155   12 367,79  330 714,73 
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 -

 
 

% 100  100   7 979,22  213 364,34 

                  50 256,78     

25 
-

05.1.06.04-
0197 

  
 

 
 

 84-
12-8,  B22,5, 

 2,2 3,  
 63,23  

     252 1 
736,90 

  437 698,80 7,28 3 186 447,26 

26 07-05-
011-02 

  
  

:  
  

 15 2 

100      1,44           

   =144/100 

  
1      2 

671,38 
 3 846,79 26,74 102 863,16 

  
2      2 

269,69 
 3 268,35 8,64 28 238,54 

  3  . .      349,90  503,86 26,74 13 473,22 

  4      2 
444,92 

 3 520,68 7,28 25 630,55 

    .-  291  419,04       
    .-  26,2  37,728       

  
            7 

385,99 
  10 635,82     

          4 350,65  116 336,38 

  

81-
33.2004 

.4 
.7.2 

   
 

  
 -

 
 

% 155  155   6 743,51  180 321,39 
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№ -

5536/06  
18.11.04 

.1 
.7.2 

   
 

  
 -

 
 

% 100  100   4 350,65  116 336,38 

                  21 729,98     
27 -

05.1.06.04-
0198 

  
 

 
 

 84-
15-8, (   
B40,  2,76 3, 

  
71,1 ) 

     144 1 
921,48 

  276 693,12 7,28 2 014 325,91 

                     2  :       
           ( ) 906 835,00  6 906 849 
               :     
                     14 278,84 26,74 381 816,18 
                    20 017,45 8,64 172 950,77 
                             ( ) 3 014,35 26,74 80 603,72 
                   872 538,71 7,28 6 352 081,81 
          950 932,64  8 086 019,50 
               :     
                    14 278,84 26,74 381 816,18 
                      20 017,45 8,64 172 950,77 
                             ( ) 3 014,35 26,74 80 603,72 
                   872 538,71 7,28 6 352 081,81 
                    26 804,45  716 750,85 
                    17 293,19  462 419,90 
          ( ) 17 293,19  462 419,90 
           ( ) 26 804,45  716 750,85 
           ( ) 17 293,19  462 419,90 
        2  950 932,64  8 086 019,50 

 3.  

28 07-05-
014-04 

 : 
   

100      0,17           
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 1  

   =17/100 

  
1      1 

995,40 
 339,22 26,74 9 070,74 

  
2      4 

024,54 
 684,17 8,64 5 911,23 

  3  . .      629,50  107,02 26,74 2 861,71 
  4      317,08  53,90 7,28 392,39 
    .-  220  37,4       
    .-  46,7  7,939       

  
            6 

337,02 
  1 077,29     

          446,24  11 932,46 

  

81-
33.2004 

.4 
.7.2 

   
 

  
 -

 
 

% 155  155   691,67  18 495,31 

  

 
№ -

5536/06  
18.11.04 

.1 
.7.2 

   
 

  
 -

 
 

% 100  100   446,24  11 932,46 

                  2 215,20     
29 -

05.1.07.09-
0005 

  
1  30.12.15-4,  
B22,5,  0,68 3, 

  
18,31  

     17 1 
458,47 

  24 793,99 7,28 180 500,25 

                     3  :       
           ( ) 25 871,28  195 874,61 
               :     
                     339,22 26,74 9 070,74 
                    684,17 8,64 5 911,23 
                             ( ) 107,02 26,74 2 861,71 
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                   24 847,89 7,28 180 892,64 
          27 009,19  226 302,38 
               :     
                    339,22 26,74 9 070,74 
                      684,17 8,64 5 911,23 
                             ( ) 107,02 26,74 2 861,71 
                   24 847,89 7,28 180 892,64 
                    691,67  18 495,31 
                    446,24  11 932,46 
          ( ) 446,24  11 932,46 
           ( ) 691,67  18 495,31 
           ( ) 446,24  11 932,46 
        3  27 009,19  226 302,38 
                    :       
           ( ) 2 648 543,03  21 007 803,91 
               :     
                     83 040,58 26,74 2 220 505,11 
                    81 206,59 8,64 701 624,94 
                             ( ) 12 580,55 26,74 336 403,91 
                   2 484 295,86 7,28 18 085 673,86 
          2 851 368,82  26 431 365,63 
               :     
                    83 040,58 26,74 2 220 505,11 
  1                    81 206,59 8,64 701 624,94 
                             ( ) 12 580,55 26,74 336 403,91 
  1                 2 484 295,86 7,28 18 085 673,86 
                    122 677,46  3 280 395,28 
                    80 148,33  2 143 166,44 
          ( ) 95 621,13  2 556 909,02 
           ( ) 122 677,46  3 280 395,28 
           ( ) 80 148,33  2 143 166,44 

  
          (    №332/   19.06.2020 .1 

.48.1) 1,1% 
31 365,06  290 745,02 

         2 882 733,88  26 722 110,65 

  
       -       (    

25.05.2021  № 325/ . .1 .82) 2,2% 
66 302,88  614 608,54 

         2 949 036,76  27 336 719,20 
          (    № 421/   04.08.2020 . № 421/ . 58 980,74  546 734,38 
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.179) 2% 
           3 008 017,50  27 883 453,58 
         (  ) 20% 601 603,50  5 576 690,72 
        3 609 621,00  33 460 144,30 

                            

 
:                                                             18-13 , . .   
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