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ABSTRACT 
 

Relevance. In Russia, a large number of hydraulic structures are located in areas 
with severe climatic conditions, so the issue of combating icing of mechanical 
equipment during the operation of culverts in the autumn and winter is an urgent issue. 

The risk of icing carries with it the possibility of failure to maneuver the shutter. 
The purpose of this work is to propose a variant of an icing protection system 

for the gates of a spillway dam and a system for intercepting water leaks through seals 
using the example of the Bureyskaya HPP. 

To achieve this goal, the following tasks were set and solved: 
1. The existing means of protection against icing of metal structures are 

analyzed. 
2. A review of the developed projects from the icing of gates at hydroelectric 

power stations is given. 
3. The natural conditions and climate in the area of the Bureyskaya HPP were 

studied. The design of the gates of the spillway dam of the Bureyskaya HPP is 
considered. 

4. A variant of a system for protection against icing of the gates of a spillway 
dam and a system for intercepting water leaks through seals is proposed. 

5. The technical and economic calculation of the proposed system of protection 
against icing of the gates of the overflow dam and the system for intercepting water 
leaks through seals is given. 

The object of research when writing the work was the process of icing the gates 
of the spillway dam of the Bureyskaya hydroelectric station. 

The subject of the study was a device for combating icing of gates and 
intercepting leaks through the seals of the Bureyskaya HPP. 

Scientific novelty: a shutter protection system for a spillway dam of the 
Bureyskaya HPP and a system for intercepting leaks through seals are proposed. 

The first chapter of the master's thesis has a review character. 
Possible methods of dealing with icing, such as: 
1. Mechanical. 
2. Physicochemical. 
3. Thermal. 
The classification is given and the essence of each method is described. The 

advantages and disadvantages are worked out in detail. 
The second chapter has a review and practical character. The developed 

projects for the protection of gates from icing of currently operating hydroelectric 
power stations are described with a description of the principle of operation. 

The third chapter is an overview. The natural conditions and climate in the 
area, the water regime, the purpose and characteristics of the spillway, the design of 
the gates of the spillway dam of the Bureyskaya HPP are considered. 

The fourth chapter is applied in nature. The relevance of developing a system 
of protection against icing of hydromechanical equipment of a spillway dam of a 
hydraulic structure of the Bureyskaya HPP is shown, an analysis of the problem of 
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icing of gates and leakage is made. A detailed description and principle of operation of 
the proposed heating and leakage collection scheme are provided. 

A thermal calculation has been performed to determine the required heating 
power. A shutter heating circuit has been developed. The precautions for operation, 
maintenance and repair of the heating system are listed. The reconstruction of the 
intersection seal of the gates of the spillway dam by installing on the pressure side of 
the shutter on the upper section of the rubber apron is proposed. 

In the fifth chapter, the feasibility study of the proposed heating system for the 
gates of the overflow dam of the Bureyskaya HPP is made. 

The conclusion is general. The results of the work done in this master's thesis 
are summed up.
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4.2        
 

 : 
-     θ = − ° . 
-      τ =  . 
-    = ,  . 
-     δ = ,  . 
-   ,   δо = ,  . 
-   380/220 . 
-    =  . 

,       
    029-70/   «     

     
». 

         
   ,    .  

     : "    
   ". 
      , 

     δ=0,01 ,   
    (q ),   ,   

    (τ),      (δ ) 
 0,01 . 

 τ = 𝑘𝑞 ∙ + ∙ 𝜆(𝑡 −𝜃)𝑞 ∙ −𝑞 ∙ ,                                                                  (4.1) 

 
: 

 = 𝜌 ∙ 𝛾 + 𝐶 ∙𝛾 (𝑡 −𝜃) ;                                                                                  (4.2) 

 = 𝑞 ∙ 𝜆∝ + − 𝜆 𝑡 − 𝜃 ;                                                                                (4.3) 

 ∝ =  ∙ ∙ −      ;      
 𝜌 =  −  я ;     
  = ,  ∙ −  ;        
 𝜆 =  ∙ ∙ −   ;   𝛾 =  −   ;   
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𝑡  =  ° −     .                                
 

   ,   𝑞    
: 

 𝑞 ≥ 𝑞  𝑖 = 𝜆(𝑡 −𝜃)𝜆∝+ − = ∙( − − )+ , − , = ∙ ;                                              (4.4) 

 
,       𝑞 ≥ ∙ . 

   4.1, 4.2, 4.3  , : 
 = ∙ + , ∙ ∙ = + = ;   
 = 𝑞 ∙ + , − ∙ = , ∙ 𝑞 − ;   
 τ = 𝑞 ∙ , + − −𝑞 ∙ ∙ , ∙𝑞 −, ∙𝑞 − ∙ , ∙𝑞 = ,𝑞 + , ∙ 6𝑞 ∙, ∙𝑞 −, ∙𝑞 −  ;   
 

   𝑞 ≥ 𝑞  𝑖    . 
 

 𝑞 = ∙ , 
 τ = ,𝑞 + , ∙ 6𝑞 ∙ , ∙𝑞 −, ∙𝑞 −  = , + , ∙ 6 ∙ , ∙ −, ∙ − = , +, ∙ ∙ , = , + , ∙ , = , + , = ,  .   

 
 𝑞 = ∙ ; 

 τ = , + , ∙ 6 ∙ , ∙ −, ∙ − = , + , ∙ ∙ , = , + , ∙, = ,  .   
 

 𝑞 = ∙ ; 
 τ = , + , ∙ 6 ∙ , ∙ −, ∙ − = , + , ∙ ∙ , = , + , ∙, = ,  .   

 𝑞 = ∙ ; 
 τ = , + , ∙ 6 ∙ , ∙ −, ∙ − = ,  .   
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 𝑞 = ∙ ; 
 τ = , + , ∙ 6 ∙ , ∙ −, ∙ − = , + , ∙ ∙ , = , + , ∙, = ,  .   

 
 𝑞 = ∙ ; 

 τ = , + , ∙ 6 ∙ , ∙ −, ∙ − = , + , ∙ ∙ , = ,  .   
 

 𝑞 = ∙ ; 
 τ = , + , ∙ 6 ∙ , ∙ −, ∙ − = , + , ∙ ∙ , = ,  .   

 
 𝑞 = ∙ ; 

 τ = , + , ∙ 6 ∙ , ∙ −, ∙ − = , + , ∙ ∙ , = , +, ∙ , = ,  .   
 

 𝑞 = ∙ ; 
 τ = , + , ∙ 6 ∙ , ∙ −, ∙ − = , + , ∙ ∙ , = , +, ∙ , = ,  .   

 
     4.2. 

 
 4.2 -   𝑞 , ∙  800 850 900 1000 1200 1300 1500 1700 2000 τ,  11,6 10,1 8,75 6,95 4,7 4,1 3,1 2,43 1,8 

 
   4.2    τ =𝑓 𝑞   . . 
  τ = 𝑓 𝑞       τ =   

 𝑞 = ∙ . 
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 4.4 -   τ = 𝑓 𝑞  

 
   ,    

   : 
 𝐹 = ∙τ = ∙ − ∙, = ,                                                                               (4.5) 

 
: = ∙ − −   ;  

  = ,  −  я    .   
 

       𝑞     𝑞  
    = 𝑓 𝐹 ,   

  . . .   : «    
   ». 

 = 𝑞𝑞 =  𝑓 𝐹 = .                                                                               (4.6) 

 
     : 

 𝑞 = 𝑞 = =  ∙ .                                                                              (4.7) 

 
  ,    ,  

    AutoCAD: 𝐹 = ,  . 
  ,    , 

     AutoCAD: 𝐹 = ,  . 

0
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8
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14

700 900 1100 1300 1500 1700 1900 2100

τ
ч

𝑞л кк л/ ^ ∙ч

Г к о т  τ=𝑓(𝑞л)
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 ,          
 : 

 𝑄 = 𝑞 ∙ 𝐹 + 𝑞 ∙ 𝐹 = ∙ , + ∙ , = , .                  (4.8) 

 
,       : 

 = ∙ ∙ 𝑄 = , ∙ ∙ , = ,  В ,                                       (4.9) 

 
:  -  ,    

; 
 = −     В .   
 

,    8-  : 
 = ∙ = , ∙ = ,  В ,                                                          (4.10) 
 
4.3        

 
   «      

 »    .  
       

           
    №9 (  ). 

     : 
1.         

 . 
2.   . 
3.      . 
4.       . 

        
   (  ): 

-  ; 
-    (   - SM2-CR); 
-     – 14 ;  
-          

(265,000 ) - 8,188 ;  
-   - SM2-CR;  
-    – 22,2 . 

      4.3  4.4,  
    4.5. 
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 4.3 –    

   14 AWG 
   80 /  
  

 
90°  

  
  

100°  

 208~277  
 

 4.4 -        
  

 
 

 
 

20A 30A 40A 50A 

SM2-CR 
220V 

10℃ 35 50 65 80 

0℃ 33 47 61 75 

-10℃ 31 43 56 70 

 

 
 4.5 –   

 
      :  

1.    
2.   .  
3.   . 
4.   .  
5.    . 

 SM2-CR       
,       . 

 SM2-CR       
      , 

   ,    
  . 

    (  ): 
-     ; 
-   (   - SM2-CR); 
-      – 12 ;  
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-           
(+265,000) - 23,8 . 

       
(  ),       №9   , 

     .     
,     .    

 .       , 
      .    

        ,  
   .     

 .        
(  ),      

.         
     ё  ,  

 . 
  (  )      

         , 
            

 .    ,    
   .   ё   
ё   ,     

.       . 
        

   ,      
  . 

      4.5. 
 

 4.5 -     
   

   
 ,  7024  1  

 ,  220  
  , /  80  

  , ℃ 80  
 ,  1700  

   
  , 3/  1,5  

 , 3/  0,5  
 ,  3  

 ,  3000  
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4.4       
 

 
        

  ,     
          

  . 
      

   . 
      : 

-   SM2-CR220V; 
-          

   4 70     2 2,5   
,     ; 
-   .     

   (   ),      
; 

-    5-    , , , N, , 
  380/220 , 50 ; 

-         
  (  ),        
 ,  ,     

,    RS-485,    
 - .   -     

    Ethernet - RS-232/RS-485 
134. 

         
    265,00 (  ).  

         
№17 6/0,4   , ё    . ,   

   (  ). 
          

       . 
   ,   -30   

 №9.    2  ,   4 70  
      2 2,5     (  ). 

      4.6. 
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 4.6 -    . 
. .   

  
1HL1  XB4BVM1 230-240   

. "Schneider Electric" 
1 

2HL1  XB4BVM5 230-240   
. "Schneider Electric" 

1 

1 1, 2 1  LC1E95004M7 4P(4 )125A 
AC1 220  50/60 . "Schneider Electric" 

2 

1KV1, 2KV1      
RM17TG20 
200/500 , 2 . "Schneider Electric" 

2 

1QF1, 2QF1   
EZC100N3100 
100 /3 . "Schneider Electric" 

2 

1QF2, 2QF2   A9F79306 
6   iC60N 6 . "Schneider Electric" 

2 

XT1   AVK 95 . 304340  8 
   AVK 50T. . 334190 1 

 SH1 
  NSYCCOTHC, 1 ,  0  +60 

"Schneider Electric" 
1 

   NSYCR100WU2 
100 , 110-250. "Schneider Electric" 

1 

HL1  XB4BVM3 230-240   
. "Schneider Electric" 

1 

HL2-HL17  XB4BVM4 230-240   
. "Schneider Electric" 

16 

1- 18   RXM4AB1P7 6  230  
4  

18 

 -  RXZ400. "Schneider 
Electric" 

18 

  RXZE2M114, 2/4 . "Schneider 
Electric" 

18 

1   LC1E120M5, 
3 .120A. 

+ .380 .AC3.220VAC. "Schneider 
Electric" 

1 

SA1    XB4BD25 
2  1 +1 . "Schneider Electric" 

1 

SB1    XB4BS9442 
 , 1 . "Schneider Electric" 

1 
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  4.6 
. .   

SB2   XB4BA42  22  
  1 . "Schneider Electric" 

1 

SB3   XB4BA31  22  
  1 . "Schneider Electric" 

1 

QF1   
EZC100N3100 
100 /3 . "Schneider Electric" 

1 

QF2, QF3   A9F79106 
6   iC60N 6 . "Schneider Electric" 

2 

QF4-QF19   A9F79125 6  
 iC60N 6 . "Schneider Electric" 

16 

 -   A9N26924 240-
415  6 . "Schneider Electric" 

16 

XT2   AVK 4 . 304130 36 
XT3   AVK 4 . 304130 30 
XT4   AVK 4 . 304130 30 
XT5   AVK 4 . 304130 38 
EK1-EK6   220 , 50 . 6 

 
       

.      SA1. 
  " " SB3   " " SB2,     

  KM1. 
      

   SB1    . 
        

 1HL1, 2HL1. 
          

SH1      1KV1, 2KV1, 
   1QF2, 2QF2. 

  SH1       
 ,        -

   ,      
 +50 . 

    -    №№1-8   
 ,      HL2-HL17,   

  1- 18,        
 ,        

(  ). 
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5 -   
 

      
    . 
        

 ,    ,   
   . 

      5.1. 
 

 5.1 -     

 
 

. 

. 

-
 

 ё  
 

 
  ., 

. 

 
, 

. 
 SM2-CR  2-  

  
, 

   
.   

 - 14,000 ,  
  

   
  . 

 28 

2∙14,000∙8=224,0
00   

              
 = 1 . .∙L - 

  
, 

  
. 

679,0 152 096,0 

 SM2-CR  
  

.   
 -12,100 ,  

  
   

  . 

 12,1 

12,100∙8=96,800  
-   

                         
 = 1 . .∙L - 

  
, 

  
. 

679,0 65 727,2 

 SM2-CR  3-  
   

   
  

.   
 - 15,9 ,  

  
   

   

 47,7 15,9∙3∙8=381,6 679,0 259 106,4 
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  5.1 

 
 

. 
. 

-
 

 ё  
 

 
  ., 

. 

 
, . 

 XB4BVM1 
230-240   

. "Schneider 
Electric" 

 1  1192,0 1192,0 

 XB4BVM5 
230-240   

. "Schneider 
Electric" 

 1  1192,0 1192,0 

 
LC1E95004M7 
4P(4 )125A 
AC1 220  50/60 . 
"Schneider Electric" 

 2  14378,0 28756,0 

  
   

RM17TG20 
200/500 , 2 . 
"Schneider Electric" 

 2  4997,0 9994,0 

 
 

EZC100N3100 
100 /3 . "Schneider 
Electric" 

 2  6132,0 12264,0 

 
 

A9F79306 
6   iC60N 6 . 
"Schneider Electric" 

 2  2638,0 5276,0 

  
AVK 95 . 304340 

 8  823,0 6584,0 

  AVK 
50T. . 334190 

 1  1131,0 1131,0 

 
NSYCCOTHC, 1 , 

 0  +60 
"Schneider Electric" 

 1  1147,0 1147,0 

 
 
 
 



52 
 

  5.1 

 
 

. 
. 

-
 

 ё  
 

 
  ., 

. 

 
, . 

 
 

NSYCR100WU2 
100 , 110-250. 
"Schneider Electric" 

 1  9416,0 9416,0 

 XB4BVM3 
230-240   

. "Schneider 
Electric" 

 1  1192,0 1192,0 

 XB4BVM4 
230-240   

. "Schneider 
Electric" 

 16  1192,0 19072,0 

  
RXM4AB1P7 6  
230  4  

 18  442,0 
 

7956,0 

-  
RXZ400. "Schneider 
Electric" 

 18  32,5 585,0 

 
RXZE2M114, 2/4 . 
"Schneider Electric" 

 18  250,0 4500,0 

 
 

LC1E120M5, 
3 .120A. 

+ .380 .AC3.22
0VAC. "Schneider 
Electric" 

 1  9202,0 9202,0 

  
 XB4BD25 

2  1 +1 . 
"Schneider Electric" 

 1  1163,0 1163,0 

  
 XB4BS9442 

 , 1 . 
"Schneider Electric" 

 1  2206,0 2206,0 
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  5.1 

 
 

. 
. 

-
 

 ё  
 

 
  ., 

. 

 
, . 

  
XB4BA42  
22  

  1 . 
"Schneider Electric" 

 1  630,0 630,0 

  
XB4BA31  
22  

  1 . 
"Schneider Electric" 

 1  630,0 630,0 

 
 

EZC100N3100 
100 /3 . "Schneider 
Electric" 

 1  6132,0 6132,0 

 
 

A9F79106 
6   iC60N 6 . 
"Schneider Electric" 

 2  691,0 1382,0 

 
 

A9F79125 6   
iC60N 6 . 
"Schneider Electric" 

 16  601,0 9616,0 

-  
 A9N26924 

240-415  6 . 
"Schneider Electric" 

 16  2268,0 36288,0 

  
AVK 4 . 304130 

 36  34 1224,0 

  
AVK 4 . 304130 

 30  34 1020,0 

  
AVK 4 . 304130 

 30  34 1020,0 

  
AVK 4 . 304130 

 38  34 1292,0 
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  5.1 

 
 

. 
. 

-
 

 ё  
 

 
  ., 

. 

 
, . 

 S3D 
300[200[150 IP66 
NSYS3D3215 

 1  5459,0 5459,0 

  4 70  390  1295,0 505050,0 
  2 2,5  8640  39,27 339292,8 

 
     1 508 793,40 . 

   10 ,    
    . 

     : = ∙ l ∙ ,                                                                                                     (5.1) 
: 

l -   ; 
 = 679 . -     . 

 = ∙ , ∙ =   .       
 

  ,   ,  
 : 

 = ∙ t ∙ τ ∙ P ∙ T ∙ k,                                                                                                     (5.2) 
:  

t -   ; 
 τ = 24  - ,     

  ; 
 —   , ; 

 
-   ,  ; 

 
 - ,    . 

 = ∙ ∙ ∙ , ∙ , ∙ , =   .       
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 .1 -        

 
 

,  
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,  

 
 
 

,  

 
 

 
,  

 
  

, 
 

,  

 
 

, 
3/  

 
 

 , 
3 

01.11.2019 255,51 12,51 200,24 102,56 102,56 405,36 24 1,08 10506,81 
02.11.2019 255,47 12,47 199,60 102,56 102,56 404,72 24 1,08 10490,30 
03.11.2019 255,43 12,43 198,96 102,56 102,56 404,08 24 1,08 10473,74 
04.11.2019 255,39 12,39 198,25 102,56 102,56 403,37 24 1,08 10455,45 
05.11.2019 255,35 12,35 197,63 102,56 102,56 402,75 24 1,08 10439,33 
06.11.2019 255,25 12,25 196,08 102,56 102,56 401,20 24 1,08 10399,07 
07.11.2019 255,19 12,19 195,12 102,56 102,56 400,24 24 1,08 10374,18 
08.11.2019 255,12 12,12 194,00 102,56 102,56 399,12 24 1,08 10345,14 
09.11.2019 255,05 12,05 192,88 102,56 102,56 398,00 24 1,08 10316,11 
10.11.2019 255,02 12,02 192,24 102,56 102,56 397,36 24 1,08 10299,60 
11.11.2019 254,97 11,97 191,60 102,56 102,56 396,72 24 1,08 10282,95 
12.11.2019 254,88 11,88 190,16 102,56 102,56 395,28 24 1,08 10245,64 
13.11.2019 254,82 11,82 189,16 102,56 102,56 394,28 24 1,08 10219,85 
14.11.2019 254,75 11,75 188,08 102,56 102,56 393,20 24 1,08 10191,71 
15.11.2019 254,68 11,68 186,96 102,56 102,56 392,08 24 1,08 10162,71 
16.11.2019 254,62 11,62 186,00 102,56 102,56 391,12 24 1,08 10137,78 
17.11.2019 254,55 11,55 184,86 102,56 102,56 389,98 24 1,08 10108,32 
18.11.2019 254,51 11,51 184,08 102,56 102,56 389,20 24 1,08 10088,09 
19.11.2019 254,41 11,41 182,64 102,56 102,56 387,76 24 1,08 10050,73 
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20.11.2019 254,34 11,34 181,37 102,56 102,56 386,49 24 1,08 10017,90 
21.11.2019 254,27 11,27 180,24 102,56 102,56 385,36 24 1,08 9988,54 
22.11.2019 254,25 11,25 179,92 102,56 102,56 385,04 24 1,08 9980,29 
23.11.2019 254,14 11,14 178,32 102,56 102,56 383,44 24 1,08 9938,75 
24.11.2019 254,07 11,07 177,05 102,56 102,56 382,17 24 1,08 9905,92 
25.11.2019 254,00 11,00 175,92 102,56 102,56 381,04 24 1,08 9876,59 
26.11.2019 253,95 10,95 175,12 102,56 102,56 380,24 24 1,08 9855,85 
27.11.2019 253,86 10,86 173,82 102,56 102,56 378,94 24 1,08 9822,19 
28.11.2019 253,80 10,80 172,72 102,56 102,56 377,84 24 1,08 9793,64 
29.11.2019 253,73 10,73 171,60 102,56 102,56 376,72 24 1,08 9764,59 
30.11.2019 253,66 10,66 170,48 102,56 102,56 375,60 24 1,08 9735,60 
01.12.2019 253,59 10,59 169,36 102,56 102,56 374,48 24 1,08 9706,55 
02.12.2019 253,52 10,52 168,24 102,56 102,56 373,36 24 1,08 9677,51 
03.12.2019 253,45 10,45 167,12 102,56 102,56 372,24 24 1,08 9648,46 
04.12.2019 253,36 10,36 165,84 102,56 102,56 370,96 24 1,08 9615,24 
05.12.2019 253,29 10,29 164,56 102,56 102,56 369,68 24 1,08 9582,23 
06.12.2019 253,24 10,24 163,76 102,56 102,56 368,88 24 1,08 9561,38 
07.12.2019 253,15 10,15 162,32 102,56 102,56 367,44 24 1,08 9524,08 
08.12.2019 253,07 10,07 161,05 102,56 102,56 366,17 24 1,08 9491,02 
09.12.2019 253,01 10,01 160,08 102,56 102,56 365,20 24 1,08 9466,05 
10.12.2019 252,93 9,93 158,81 102,56 102,56 363,93 24 1,08 9433,07 
11.12.2019 252,85 9,85 157,52 102,56 102,56 362,64 24 1,08 9399,67 
12.12.2019 252,76 9,76 156,10 102,56 102,56 361,22 24 1,08 9362,89 
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13.12.2019 252,68 9,68 154,80 102,56 102,56 359,92 24 1,08 9329,18 
14.12.2019 252,59 9,59 153,42 102,56 102,56 358,54 24 1,08 9293,40 
15.12.2019 252,53 9,53 152,40 102,56 102,56 357,52 24 1,08 9266,93 
16.12.2019 252,43 9,43 150,96 102,56 102,56 356,08 24 1,08 9229,51 
17.12.2019 252,33 9,33 149,36 102,56 102,56 354,48 24 1,08 9188,02 
18.12.2019 252,24 9,24 147,92 102,56 102,56 353,04 24 1,08 9150,76 
19.12.2019 252,18 9,18 146,80 102,56 102,56 351,92 24 1,08 9121,86 
20.12.2019 252,09 9,09 145,39 102,56 102,56 350,51 24 1,08 9085,34 
21.12.2019 251,98 8,98 143,74 102,56 102,56 348,86 24 1,08 9042,52 
22.12.2019 251,88 8,88 142,09 102,56 102,56 347,21 24 1,08 8999,79 
23.12.2019 251,79 8,79 140,56 102,56 102,56 345,68 24 1,08 8960,06 
24.12.2019 251,69 8,69 138,96 102,56 102,56 344,08 24 1,08 8918,58 
25.12.2019 251,60 8,60 137,52 102,56 102,56 342,64 24 1,08 8881,28 
26.12.2019 251,51 8,51 136,08 102,56 102,56 341,20 24 1,08 8843,92 
27.12.2019 251,39 8,39 134,31 102,56 102,56 339,43 24 1,08 8798,03 
28.12.2019 251,29 8,29 132,57 102,56 102,56 337,69 24 1,08 8752,81 
29.12.2019 251,17 8,17 130,80 102,56 102,56 335,92 24 1,08 8706,92 
30.12.2019 251,07 8,07 129,19 102,56 102,56 334,31 24 1,08 8665,38 
31.12.2019 250,97 7,97 127,58 102,56 102,56 332,70 24 1,08 8623,50 
01.01.2020 250,85 7,85 125,68 102,56 102,56 330,80 24 1,08 8574,24 
02.01.2020 250,76 7,76 124,08 102,56 102,56 329,20 24 1,08 8532,89 
03.01.2020 250,66 7,66 122,51 102,56 102,56 327,63 24 1,08 8492,20 
04.01.2020 250,57 7,57 121,04 102,56 102,56 326,16 24 1,08 8454,08 

 
 
 



60 
 

   
  .1 

 
 

,  

 
, 

 

 
 
 

,  

 
 
 

,  

 
 

 
,  

 
  

, 
 

,  

 
 

, 
3/  

 
 

 , 
3 

05.01.2020 250,46 7,46 119,44 102,56 102,56 324,56 24 1,08 8412,56 
06.01.2020 250,37 7,37 117,89 102,56 102,56 323,01 24 1,08 8372,33 
07.01.2020 250,28 7,28 116,41 102,56 102,56 321,53 24 1,08 8334,03 
08.01.2020 250,18 7,18 114,94 102,56 102,56 320,06 24 1,08 8295,97 
09.01.2020 250,07 7,07 113,20 102,56 102,56 318,32 24 1,08 8250,81 
10.01.2020 249,97 6,97 111,47 102,56 102,56 316,59 24 1,08 8205,93 
11.01.2020 249,85 6,85 109,68 102,56 102,56 314,80 24 1,08 8159,51 
12.01.2020 249,75 6,75 108,05 102,56 102,56 313,17 24 1,08 8117,32 
13.01.2020 249,65 6,65 106,43 102,56 102,56 311,55 24 1,08 8075,44 
14.01.2020 249,53 6,53 104,55 102,56 102,56 309,67 24 1,08 8026,71 
15.01.2020 249,41 6,41 102,63 102,56 102,56 307,75 24 1,08 7976,96 
16.01.2020 249,29 6,29 100,72 102,56 102,56 305,84 24 1,08 7927,33 
17.01.2020 249,17 6,17 98,80 102,56 102,56 303,92 24 1,08 7877,58 
18.01.2020 249,05 6,05 96,88 102,56 102,56 302,00 24 1,08 7827,82 
19.01.2020 248,95 5,95 95,15 102,56 102,56 300,27 24 1,08 7783,08 
20.01.2020 248,82 5,82 93,20 102,56 102,56 298,32 24 1,08 7732,40 
21.01.2020 248,70 5,70 91,18 102,56 102,56 296,30 24 1,08 7679,97 
22.01.2020 248,60 5,60 89,52 102,56 102,56 294,64 24 1,08 7637,12 
23.01.2020 248,47 5,47 87,60 102,56 102,56 292,72 24 1,08 7587,26 
24.01.2020 248,35 5,35 85,66 102,56 102,56 290,78 24 1,08 7536,95 
25.01.2020 248,25 5,25 83,92 102,56 102,56 289,04 24 1,08 7491,98 
26.01.2020 248,14 5,14 82,16 102,56 102,56 287,28 24 1,08 7446,31 
27.01.2020 248,04 5,04 80,56 102,56 102,56 285,68 24 1,08 7404,84 
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28.01.2020 247,93 4,93 78,84 102,56 102,56 283,96 24 1,08 7360,37 
29.01.2020 247,79 4,79 76,72 102,56 102,56 281,84 24 1,08 7305,23 
30.01.2020 247,69 4,69 74,98 102,56 102,56 280,10 24 1,08 7260,07 
31.01.2020 247,57 4,57 73,04 102,56 102,56 278,16 24 1,08 7209,92 
01.02.2020 247,44 4,44 71,12 102,56 102,56 276,24 24 1,08 7160,02 
02.02.2020 247,30 4,30 68,88 102,56 102,56 274,00 24 1,08 7102,03 
03.02.2020 247,17 4,17 66,80 102,56 102,56 271,92 24 1,08 7048,12 
04.02.2020 247,03 4,03 64,56 102,56 102,56 269,68 24 1,08 6990,06 
05.02.2020 246,90 3,90 62,48 102,56 102,56 267,60 24 1,08 6936,16 
06.02.2020 246,78 3,78 60,54 102,56 102,56 163,10 24 1,08 4227,55 
07.02.2020 246,65 3,65 58,48 102,56 102,56 161,04 24 1,08 4174,14 
08.02.2020 246,52 3,52 56,40 102,56 102,56 158,96 24 1,08 4120,19 
09.02.2020 246,41 3,41 54,48 102,56 102,56 157,04 24 1,08 4070,53 
10.02.2020 246,26 3,26 52,24 102,56 102,56 154,80 24 1,08 4012,36 
11.02.2020 246,11 3,11 49,84 102,56 102,56 152,40 24 1,08 3950,15 
12.02.2020 245,99 2,99 47,79 102,56 102,56 150,35 24 1,08 3897,03 
13.02.2020 245,85 2,85 45,68 102,56 102,56 148,24 24 1,08 3842,38 
14.02.2020 245,70 2,70 43,28 102,56 102,56 145,84 24 1,08 3780,16 
15.02.2020 245,57 2,57 41,20 102,56 102,56 143,76 24 1,08 3726,20 
16.02.2020 245,44 2,44 38,96 102,56 102,56 141,52 24 1,08 3668,22 
17.02.2020 245,30 2,30 36,85 102,56 102,56 139,41 24 1,08 3613,57 
18.02.2020 245,16 2,16 34,64 102,56 102,56 137,20 24 1,08 3556,21 
19.02.2020 245,02 2,02 32,40 102,56 102,56 134,96 24 1,08 3498,15 
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20.02.2020 244,88 1,88 30,16 102,56 102,56 132,72 24 1,08 3440,08 
21.02.2020 244,74 1,74 27,92 102,56 102,56 130,48 24 1,08 3381,97 
22.02.2020 244,61 1,61 25,68 102,56 102,56 128,24 24 1,08 3324,00 
23.02.2020 244,48 1,48 23,60 102,56 102,56 126,16 24 1,08 3270,08 
24.02.2020 244,35 1,35 21,53 102,56 102,56 124,09 24 1,08 3216,37 
25.02.2020 244,20 1,20 19,28 102,56 102,56 121,84 24 1,08 3158,04 
26.02.2020 244,05 1,05 16,88 102,56 102,56 119,44 24 1,08 3095,82 
27.02.2020 243,90 0,90 14,48 102,56 102,56 117,04 24 1,08 3033,64 
28.02.2020 243,76 0,76 12,13 102,56 102,56 114,69 24 1,08 2972,75 
29.02.2020 243,63 0,63 10,00 102,56 102,56 112,56 24 1,08 2917,59 
01.03.2020 243,48 0,48 7,76 102,56 102,56 110,32 24 1,08 2859,46 
02.03.2020 243,32 0,32 5,20 102,56 102,56 107,76 24 1,08 2793,07 
03.03.2020 243,19 0,19 2,97 102,56 102,56 105,53 24 1,08 2735,24 
04.03.2020 243,05 0,05 0,73 102,56 102,56 103,29 24 1,08 2677,40 
    967 191,18 
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