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Article is to highlight the results of the research of new wind power technologies and materials. The 
essence of these technologies - the use of wind energy at high altitudes (300 m), with the help of sails or 
the means of a kite / balloon. The high efficiency of these technologies dos Tiga at an average annual 
wind speed of the surface layer (height - up to 10m) is not exceeded 5 m / s, which is especially 
important for most of the territory of Ukraine. The paper reflects the research for the replacement of 
expensive helium balloon lifting force providing cheaper materials, but require (to maintain lift) of a 
continuous energy supply. The balloon inflates / steam at high temperature. Ensuring the envelope is of 
high thermal insulation properties increases its weight and expensive. On the other hand, decreasing costs 
for compensation of heat losses. The article assesses the wind energy resources in Ukraine with the Use-
tion of wind energy heights inaccessible to traditional wind power. Given calculation, confirming 
efficiency and effectiveness of power capacity of 2 MW. The calculation is performed taking into 
account the internal pressure of the balloon. Analytical dependences for determining the parameters of a 
rail section equally strong. Keywords: Guard rails, airships, wind power installation....  
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. .,      
 :  

V2 =  V1(h2/h1 )0,2, (1) 
  V2  h2,    -

  ,   V1  h1 – -
   [1].   

  
 ,    -

    -
    (  

 10 )    4,5 – 
5 /  [2].   (1)  

 (  1 2   -
 )   (E)  

  .  V1 = 
4,5 / , h1 = 10 .      

    -
 1,25 / 3,  , -

  1.  -
  : 

 = 1,25* V2
3/(2g) / ,  (2) 

  g –   -
   (1), . .   10  

   :                         
 = 1,25*4,53/(2*9,81) ./  = 

5,8 / .  
 ,    
    -
    

.  -
    -

  :  
,  ,  . . 

    
 .  -

    -
.     -

 –  ,  -
,     -

     
 .       

  1. 

h2/h1 V2/ V1 V2    
  

  / ( / )/ .    
1 1 4,5 5,8056/56,9 1
2 1,148698 5,169141 8,7995/86,2700 1,5157
3 1,245730 5,605785 11,2233/110,0331 1,9332
4 1,313508 5,937786 13,1563/1289867 2,2662
5 1,379729 6,2087785 15,2478/149,4885 2,6264

10 1,584893 7,1320185 23,1109/226,,5774 3,9808
15 1,718771 7,7344695 29,3426/287,6731 5,0542
20 1,820564 8,192538 35,0298/343,4296 6,0338
25 1,903654 8,566443 39,9233/391,4055 6,8767
30 1,974350 8,884575 44,6793/438,0325 7,6959
40 2,091279 9,4107555 53,0951/520,5403 9,1455
50 2,186724 9,840258 60,7033/595,1309 10,4560
60 2,267933 10,205698 66,3696/650,6823 11, 4320
70 2,338942 10,525239 74,2814/728,2490 12,7948
80 2,402248 10,810116 80,4772/788,9921 13,8620
90 2,459509 11,067905 86,3745/846,8093 14,8778
100 2,511886 11,303487 92,0030/901,9910 15,8473
150 2,724069 12,2583105 117,3456/1150,4479 20,2125
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, 1,2 / 3.   -
,     

    
   -

      
0,3 – 0,5 / 3.    -

     – 
0,4 / 3.  , , 

    -
     0.8 
/ 3.      

,  1 2   
 1,5 .   -

   -
  2    

 . -
      -

 .   , 
    , 

    -
     

   . 
     -

 ( )    
    

     
:  – GESAN, -

  – 1110,0 ,  -
 ,   – 202 / , 

 6700 .  ,    
    

   -
 . , 

   ,     
     

:  ,   -
  .  

 ,  = 13400 . -
,      
 ,     

  (3 / 3),  
(1000 )      

  . 
    
    -

   - (1500 /  2)  -

 ,    -
  .    

 ,    -
,   .   

 So   
       

.   -
     

    
 , -

    
  : 

d  = Sdl,                  (3)  
:   -     / 3, 

S –    -
   l (  )   

   .  -
 ,    

   , 
: 

 = S.                   (4) 
 (3)  (4) : 

dS.= Sdl.              (5) 
   -

.   : 
l  = ( / )*lnS + C,              (6) 

 C –  -
.     -

 :  -
     So   l = 0 

. .  = - ( / )*lnS . , 
   -

     
  : 
l  = ( / )*ln(S/S ).         (7) 

  S = S *
l( / ).                       (8) 

   V  
 

.           (9) 
  L –  .  (8)  (9), 

 , :  
V = S * ( / )* 

L( / ) - S /      (10)  
,     G 
 : 

G = S * * 
L( / ). - S .      (11) 
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   2   
   (11)   -

     (S  = 1
2, 

  = 1500 / 2,  = 3000 / 3) -
 G       

 ,   
 : 

 G  = LS /(  – L).     (12)  
,   L = 5000   
    

,     (  
  ) -

    . 
     

 ,  -
   15000 ,   

 25650 .   -
     -

  (  5 ) -
 .   
     -
     

    
(   ).  -

    -
   

 500 – 2000 .  
 2 

L  G    G  G /G 
500 1572.51 1666,67 1,06 
1000 3309,86 3750,00 1,13 
1500 5229,36 6428,57 1,23 
2000 7350,07 10000,00 1,36 
4000 18301,72 60000,00 3,28 
 

  , 
  . ,  

   0,4   
(   ) 100 -  -
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 F ,      

 9 / :        

F  = 2220*102*2/(9*0,4)  =  
= 125800 .. 
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)   10%    

   :  
0,8 / 3* V =  F  + 1,1  + Fo       (13) 

: F  –  , Fo –  -
  

F  = 3000 / 3*1000 *S .         (14) 
  S  –   -

   2.   -
   . , 

   ,  
   :  -

,    ,  
  (   

   ). . .  
 =  sqrt ((F  + F )2 + (F  )2)   (15) 
 F  = F  /3. 
    

  :  
S  = /15000000 / 2. (16) 

F  =sqrt ((F  /3 + F )2 + (F )2)/5  (17)  
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25 F 2 = (F  /3 + F )2 + (F )2.    (18) 
 F  = 27,613 ,  -

, S   = 0,0092 2 .   ( -
 ) – 0,108 .  (13) -

   ( ).   
3,2 r3/3 = 27613 + 13400 *1,1+ 6 r2. 
  r = 25,82 . V = 72103,66 3. 
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0,4(1 + /273), . . 257,49 . -

,      
   - 

1,2 / 3   (  ) 
    - 

0,77277 / 3,     
   

    . 
,    

    -
  – 

257,49*0,0149*8378 = 32143 . 
. .1.6%   -

.     
     
 (  )   
     
 . , -

      
    -

     -
     

 : 0,4*72103*(537 + 90 + 257, 
49)/860  = 29662,5 .  

,    
    (0, 

0021 ),  -
   

 (54920 ),  -
    

   0,57  .     

  

   
 

   (   -
 ) : -

    
    -

  ,    
  ,  ( -

)    -
  (   )  

,     
 . . .   -

  .   
    -

   .      
  -

   -
  -

:   -
    -

     ( -
),     

      
( ) . 

     
 (   

   ,    
    

 ,  
  ).   

  -
     

(  5 )    -
  (  

     
  ,    -

     -
).  

 
  -

   -
   -

   
. 



 . .   … 
 

 

108 
 

  -
  -

     -
   .   

 ( ) -
    

    
. 

  -
    -
,    

,   404  /  -
    -
  . 

 
1.   . . «  »      « -

   ».  . 10.06.09.  
2.  . .   . .        

 / . 1 . .- . . «    , 
   »:  .. . . .2013.   

3.   . .,  . .,  . .,  / . .; .   
  1000583. . / . 18.11.1981, . 28.02.1983, . 8.  

4.     1164458.      . 
/  . .,  . .; . 28.05.1982, . 30.06.1985, .  24 

5.  . .  . .    /   
. . .  3, .2013. 

6.  .  . .        -
           / 

  . . .  5, .2013 
7.  . .,  . ., . ..  , .  -

.;      1021805.  RU (11) 2045683 (13) C1 (51) 
6 F03D11/00  07.07.1992, . 10.10.1995 

8.     . /    . .; . 12.09.1980, . 
07.06.1983, .  21 

9.  . .    .   ,  1. – 
2012 . .7 – 10. 

10.  .      . , . 
1980. 88 . 

11. . , . .    /   . -
. . 1990. 392 . 

12. . . .   . .: .1976.  

 

109 
 

 504.37 
 

    
     
    

 
 . . 

       
.   , 35, 03035, .  

dei2005@ukr.net 
  

           , 
        .   -
-  ,         
  ,     .  :   -

 ,       . 

          . 
 . .        
    ,      -

   .    -  ,  
         -
,      .  : -

   ,      -
 . 

A new phase of education for sustainable development in the world and Ukraine.  
Stashuk A. Discusses topical issues in education for sustainable development in the world and 
Ukraine, main existing and future international instruments in this field. The analysis of the for-
mation of the legal framework, policy and institutional mechanisms for the development of educa-
tion for sustainable development in Ukraine, the main directions of improving them. Keywords: 
education for sustainable development, international and national strategic and policy documents. 
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