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 1 

    

 

 621.187.1 

 . .,       -31 
 :  . 3., . .- . .,   

 ,     

      
. ,  

     

  

  [1-4]       
   ( )        

.  ,    (   ) 
є  ь    , є  

  k(t), є   k  [5]  
 (  ) φ(t) [3],  ’   .   

  ’є     . . 1,  φ  
k   ,       k  k  → φ . є  

 є  -  , , 
k(t) = Cl(t)/C l0 , CCl,  CCl0 –       

.  
 

  
. 1.   (  )  : Q –  

 ; Q , Q , Q , Q , Q  –   , 
, , -     , 3

/ ;  
Q 2 –   2, /

3, Q  = Q  + Q  + Q  –   

 
 є     ,  

 є   , - /
3,   2+.  
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є  ,  є    є    
   R   -   R  , 

                                             
(t)R + (t)R = 

dt

(t)d
.                                  (1) 

 (1)       
 2+    ,  є      

 [4-5], ., ,  (4).     
  (1),  є    є   

           
   [2]: 

        (t)Q-(t)Q

(t)Q
 (t) ;

(t)Q

V(t)
(t)T;

(t)

(t)
 - (t) 

1
 = (t)R

0  






 


 ;     (2) 

                       

t

0
11111 dt ]} )(tQ + )(tQ + )(tQ [ - )(tQ { = V(t) .   (3) 

   [2],  (1)-(3)      
  .    (2) є   
 ,      ’є       

ь    щ     . 

  (1)      
  -   R (t),    

 .  [2; 3; 6] ,    3  
    6.5 <  < 9 є   

                                        3
Ca

HCO Ca

dC
R K C C

dt
     ,                                    (4) 

K –  є ; CaHCO
CC ,

3


 
–   

  є  . 
 (4) є   3  є  

                                        Ca
2+ 

+ HCO3
- 

 CaCO3  + H
+, (5) 

       6,5 < pH < 8,5,   
  [2; 3]. 

 (4)  (1), є       2+   [7]. 

                                          ,Ca0
a00

HCO300

φ C V
= T

1+φ K T C Q




  
.  (6) 

       ,  
   [8; 9], 

                                   00

0

a

Ca HCO300

1

C 1+φ K T C
  

   
,    

 (7) 
HCO300, Ca00 – ,     , 

   є  . 
   ,       

,   ,   -   є    
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-   .        
  , 

                                
00

0

Su
Su

HCO300 Ca

1

1+φ K T C C
  

    
, (8) 

CSu –     . 
     (8)   3 

є   [8; 10] 

                                                   
3

01CaCO

C
R

T
   .  (9) 

 
.   (7)-(9) є  ,    

  ,  є   φ, К  , 
  Ca0   HCO300, Ca00 ,  
        3  

 [9; 10],         
 .  ,    К (   

є   ),   ,  
 (8) є    ,   

    . 
 

: 
1.  . .        

.  . 1998. . 1. . 1. . 236–243. 

2. є  . .,  . .     
 є  -   : .  : , 

2018.  154 . ISBN 978-966-327-383-09. 

3.  . ., є  . .,  . .      
 .   . 2017. . 62.  № 5. . 382–390.  

4.  . ., є  . .,  . .    
  .  . 2007. . 1(41). . 258–268. 

5.  .2.5-74: 2013.    .   . 

6. Plummer L. N., Prestemon E.C., Parkhurst D.L. An interactive code (NETPATH) for 
modeling NET geochemical reactions along a flow PATH, Version 2.0. U.S. Geological Survey 

Water-Resources Investigations Report 94-4169. 1994. 130 . 

7.  . .,  . .,  . .      
  3     .    . -

. №1 (22), 2018. . 39–49. 

8.  . .,  . .     . 
 .    /  . .  .,  .  : 

. , 2009. . 535–546. ISBN 978-966-345-194-7. 

9.  . .,  . .     
        3.  

 № 114060. . № 4  27.02.2017. 

10.  . .,  . .     
  є        . 

  № 114506. . № 5  10.03.2017. 
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 629.341:502/504 

 . .,       -51   
 :  . ., . . .,      

   
      

. ,  

     

      

         
           

    є     
    ,     . 

  ,    
,      Euro IV, V. 

      
  є  SCR,  є  

   (VDA). 
  '     є ,  

є     AdBlue.  є   
      .   

  є 67,5% ,    – 32,5%.  
   (Selective Catalytic Reduction),  

є  SCR,       AdBlue, 
   ,      [1]. 

   є      
        SCR. 

є       SCR  
   -092   SUZU 4HK1-XS   
  ,  :  

–    ; 
–     NOx     

 ; 
–          

   [2]. 
   SCR      

 ,  є є   Є -5. є  
    22,1%, CH+NOx  74,4%, NOx  83,3%,   95%. 

 

: 
1.   424.     Selective 

Catalytic Reduction.      . 
2.  . .  -064 / -091 / -09201 / -09202 / -09211 / -09212 / -

092  / -92  / -30141 / -301.71 / -301.72/ -09211 / -092 / -0921,  : 
4.4/4.6/4.8 .     .  , 2009. 370 c.: . 
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 621.314.26 

 . . 
  ,   

ꞌ -   
      

. ,  

    

    

  ,   1140 ,  
       

   є  .    
        ,   
      -  

    [1]. 
     ,    
,          

, ,    .     
    .     

         
  ,       

  ,       
.        

         
        [2]. 

  є      
 ,    ,   

    .  
       

    ( . 1),  є    
 1,  є   2,   3  

 4       ( ,  ),  
 є     5,   

6,    7    8  є  9   
      10,   11, 

      12   13.  
  14       

 15      16  є  17   
 ,      18.  ,   

 14     13    19 
     ,  є   15  

  20  є      
11. є           

 21. 
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. 1.         

,  є  ,      

     

 
          1  

  12   13    
 4,  є       

  3.         
   21      16  

 15     5,  
    13,   

    4       
 3.        20 є 
  ,  є    

 19,  є      
 11.  є          

  21      16,  є  
 .  

 ,   є  
       

          ,  
є       .   

є      ,   
  -     . 

 
: 

1.    :  /  . .  . . 2- , .  
.  :   , 2005. 615 . 

2.  . .,  . .        
   ,    . 

    : . . . 2005. . № 74. . 36–42. 
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 627.8.059:627.8.04 

 . .  

. . .,      
     

  -   
. ,  

      

    

     ( ) -
       є є   

  .    (  30 .) 
      

( ) 1 [1].  -   ,  
   50 ,     

-   –    
       . є   

   ,  є    
, є        . 

        
   [2; 3],        

 ,     
     ( . 1).  

   8-         
     .     

  є  ,    
 ,       .  

         ( . 1) 
   [4].    : є  

,    ,  . 
 

 :  
 –   ;  
 –   ;  

 –      ;  
, / –  ;  
 –   ;  

b  –   ;  
d, d/ –      ;  
q  –      ;  
q  –      ;  
h , h / –    ;  
h1 –       ;  

 – є     ;  
 – є    ;  

m  – є    ;  
m  – є    . 

. 1.        
:     [4] 
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 1 
         

          

   
 

 
 

 
 

, 
2 /

 

 
 

 
 

 
, 

2 /
 

 
 

 
, 

2 /
 

 
є

 
 

 
 

 

 
є

 
 

 
 

 

 
є

 
  

 
 

є
 

 
 

 
 

 

 
 

 
, 

×
10

-3
 

 
 

 
, 

×
10

-3
 

 
 

 
, ×

10
-3

 

 
*,

 ×
10

-3
 

№
 

 
 

 

q  q  q Jest,  Jest,o Jcr,m Jest     

1 0,393 0,139 1,064 0,227 0,154 0,8 1,060 1,943 1,298 3,241 6,0 

2 0,540 0,139 1,359 0,221 0,155 0,8 1,040 1,893 1,301 3,194 6,0 

3 0,578 0,110 1,377 0,171 0,122 0,8 0,799 1,460 1,027 2,486 3,0 

4 0,348 0,126 0,949 0,197 0,140 0,8 0,954 1,688 1,180 2,868 6,0 

5 0,768 0,160 1,856 0,269 0,178 0,8 1,196 2,299 1,492 3,792 6,0 

6 0,396 0,153 1,099 0,269 0,170 0,8 1,197 2,303 1,432 3,735 6,0 

7 0,395 0,142 1,073 0,235 0,157 0,8 1,085 2,006 1,323 3,329 6,0 

8 0,251 0,122 0,745 0,192 0,135 0,8 0,934 1,642 1,135 2,777 6,0 

: * –         .2.4-3:2010 [1] 

 

  ,      
      ,  

          
       ’є     

 . 
 

: 
1.  .  :  .2.4-3:2010.   2011-01-

01. . :  , 2008. 37 . (    ). 
2.  . .        ,  

   ( ) .  .  «  ». 2016. 
№ 3(75). . 98–104. 

3.  . .  . .       
  .  .  .  «  ». 2016. № 4(76). . 149–155. 

4.  . .        
 .      , 

2012. № 1 (05) . 145–156. 
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 691.327 

 . .,       -22 
 . .,       -22 

 :  . .,  . . .,    
     

      
. ,  

     

  

 є       
 є       
  .   

     ,      
 є      .  
  є     

       
 –  .  ,   

          
   ,     
є  . 
       .2.7-46:2010     

 є   N 197-1    
 «  III/ »      

 5-19%.  
         

     ( )   
        

-  [1-3]. 
    ,  «  » 

        . 
     є,   

   є     . 
 ,  -      

 (0,8-0,9 / · ),    є   
    (0,16 / · ),   ,   

        «  » [4]. 
         

 (     ),   
- .  ,  ,     

,     ,    
         

.  
       -

    , ,  UFAPORE . 
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  ( ),       
    . 

          
12%         

        3 [5].  
    . 1. 

 
 1  

   
   

  
 

  
 

–1 0 +1 

 
 

   
, ( / .) 1 1:3 1:2 1:1 1 

  Ufapore  
, /  2 0,25 0,5 0,75 0,25 

 
  

-1, /  
3 0 1,5 3 1,5 

 
        ,  

         
  1,25  (      .2.7-126:2011).  

      7-9 .    
  ,  є  ,  
  –         
  -     7  28 .   

       
  -1.  

       
        , 

   . 2. 
 

 2 
-       

  

 

    

 
 

/ =0,29-0,034 1-0,04 2-0,043 3-0,001 1
2-

0,001 2
2+0,044 3

2+0,001 1 2-0,009 1 3-0,004 2 3;  (1) 
  

, / 3 
ρ0=1,38+0,02 1-0,062 2+0,023 3+0,003 1

2-0,037 2
2-0,002 3

2-
0,023 1 2-0,001 1 2+0,04 2 3;  (2) 

   
   28 , 

 

fm
28=8,24+2,45 1-1,37 2+0,56 3-1,9 1

2-2,63 2
2+ 

1,038 3
2-0,83 1 2+0,025 1 2+0,68 2 3;   (3) 
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    ( . 2)   
,         

  -1    
:   1:3  1:1.   ’   ,   

  ’      є  
/  , , ,      

     .     
   -  Ufapore.   

,   ,      
    15%. 

   ,  ,     
 ,         

,    ,      
.       є 
   .  

           
 1300-1450 / 3   6-11 .      

1300  1450 / 3 є     50-60%.  
   ( :  = 1:3) є    

   . ,     
,       10-15%.  

  ,    
         

 .        
   . 

 

: 
1.  . .,  . .    . 

, 2007. 256 .  
2.   -   :  /  

 . .  . , 2005. 512 .  
3.  . .      

. . . -  « . ». 2009. № 644. . 237–242.  
4.          ’  

   / . . , . . , . . , . . ,  
. . .  ,     : -  

.  :  « » , 2012. . 46. . 71–76. 
5. L. Dvorkin, O. Dvorkin, Y. Ribakov. Mathematical Experiments Planning in Concrete 

Technology. Nova Science Publishers, Inc., New York, USA, 2012, 173 p. 
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 389 

 . .,       -15 
 :  . ., . . ., ,   

  -   
   «  » 

. ,  

   Є   

     

    

  є  ( ),   
 .  [1], є  ’    
        

  ( , ,  ). 
         

 є     є  : 
-  ( )  є   –  

; 
-   ( )   ,   
   ; 
-   ( )  – ,   

,    . 
  є    –     

є        є .  
  є ,  ,     

,     ,  . 
  є        

     ,    
 . 

 є       
є        . 

 є     є   ,  є    
: 

М1-   -5  (   -   
;        ,  

: , ,    ); 
М2-   -5046 (    ,   

,    ); 
М3-    5047-50 (     , 

      ,  : є 
 -50 ,      -50   

 -50 ,   -0,5/50,   
); 

М4-   -250 (     
  ,   , , , 
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,    ’  ;   
,   ,  є    ’ ). 

       : 
К1 – ; 
К2 –   ; 
К3 – ; 
К4 – . 

 є      
,         є  

     ( . 1)  є  
   є  ,  є  

 .     є ,   
  . 

 
 1 

       

 М1 М2 М3 М4 
 

 
М1 1 16 3/2 6 0,739 
М2 1/16 1 1 4 0,089 
М3 2/3 1 1 1 0,123 
М4 1/6 1/4 1 1 0,049 

=0,054 =0,060 163 

 
    є      К1, К2, 

К3  К4     .   
є    : 

 
 2 

       

1 К1 К2 К3 К4 
 

 
К1 1 2 5 1/2 0,297 
К2 1/2 1 9 2 0,361 
К3 1/5 1/9 1 1/6 0,027 
К4 2 1/2 6 1 0,315 

=0,041 =0,045 122 

 3 
       

2 К1 К2 К3 К4 
 

 
К1 1 1/7 1/5 1/2 0,041 
К2 7 1 3 1/3 0,321 
К3 5 1/3 1 1/5 0,116 
К4 2 3 5 1 0,522 

=0,060 =0,067 180 
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 4 
       

3 К1 К2 К3 К4 
 

 

К1 1 8 1/4 6 0,330 
К2 1/8 1 1/3 3 0,072 
К3 4 3 1 5 0,565 
К4 1/6 1/3 1/5 1 0,032 

=0,043 =0,048 130 

 5 
       

4 К1 К2 К3 К4 
 

 
К1 1 7 6 4 0,674 
К2 1/7 1 1/9 2 0,039 
К3 1/6 9 1 6 0,254 
К4 1/4 1/2 1/6 1 0,034 

=0,004 =0,005 013 
 

          
 .  [1].    ’     

:  –   ;  - 
         

 (n –  ). =І /  –  ,  
       6. 

 6 
     

  n 1 2 3 4 5 6 7 
   0 0 0,58 0,90 1,12 1,24 1,32 

 
є      : 

U,                                                       (1) 
 

,   U= ,   V= . 

 
   є ,    V    

є  .  
:         

 (М2).  
 

: 
1.  .  .   . . :   , 1993.  

278 . 
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 621.316.925.43 

 . .,       -51 
 :  . ., . . .,   , 

  ’ -   
      

. ,  

     

   

      
є   .      

    ,      
.         

  35  .   6   10    є .  
      , ,  

      ,     
     .   , 

       65%,   
 –  30%,  –  5%    

 [1]. 
        

   ,     
:    ,     

 ,    [2].  є  
        141 

« ,   »,    
        

 ,   ,     
     , 

,     «     
 », «      

   ».  є    
       

   . 
  є      

    ,  
        

   . 
     ’   : 

        
;  ,     

 ;        
;  ;      , 

       
 . 
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  . 1. 

 

ЦП1

ЦП2

МК

LCD

Ж

ПК
USB

SB2

SB1

SB3

R1 R2 R3

TA1

TA2

У

У

Ua Ub Uc

Q1 П

 
. 1.       

    

 
    є  .   

    Ua-Ub   Q1 
є       R1-R3.  SB1-

SB3         . 
  Q1    A      

1  2 ,     ’є     
 -   .    

 ,  є       , 
є   ,     , є   

  ,  є   Q1.  
       LCD  є   

 ’ . 
      

       
. 

 

: 
1.  . .     : .   : -

  «  », 2013. 533 . 
2. Preve C. Protection of electrical networks. GB: Antony Rowe Ltd, Chippenham, Wiltshire, 

2006. 508 p. 
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 626.01 

 . .,       -41 
 . .,       -41 

 :  . ., . . .,    
   

      
. ,  

 
     

 

        
  ( ).    

       -  
 ( )   .   є 

     'є ,  
   . 
 2009      

  104  [1],     – 127  ( . 1). 
 Є    38,3  (36,8%   

),    140     5%  
     Є .   25,5   

 (24,5%  ) [1].  2010    
 21,5    (20,6%  ) [3]. 
 

 1 
    

   ( ) 

    3003 
   2400 

   2400 
   1932 
   1872 

 
   2011   Є    170 , 

   45 ,    75%  
    ,    37%  , 

,   .  ’   ,   є  
      

. 
 є є     .    

є    :  40%   
,   ,   .    

      .  
    Є    300 . 

    ,      
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 .   ,  є  ,  
 є   ,   є     Є . 

  10   Є     ,   -
   –   ,     . 

    60     
 27 .    50%     
є    26  є  (36,5  . ). 

          
    ( ,  )    

     ( ,   
). 

  10     
  Є     ,   . 

  є        
’є ,   –      .  

     є Riedl Energy Storage Plant 
 300 .      – 1060  Goldisthal  

  1050  Markersbach  .  Schluchseewerk  
- ,  є   '   , є  

  1800 .   є     
  .    є  Limberg,  

480 .         є Limmern 
 1000 . 
   є      

 Є .   Iberdrola  2012   
      La Muela  635 , 

 800    La Muela II.     , Iberdrola 
є     1200     

2020 .        
      . 

   Є  є      
є  .       

 .         – 
,  , , , ,   ,   

           
. 

 –      .    є 
   .    
   .      
     225 . , є  

    225 .     
   1800 . 

       
.    , ,     .  

    ,      
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,        ,  
є  .  Lanai Pumped Storage,  є   

   300 ,   , .  
         

 600    (  Tarapacá)  
 300   (  Tarapacá),     600  

  . 
   .   

     ,  , 
     (   ),  

        
.      Callio   

Pyh j rvi ( )       Є ,  
  1450 . 

         ,   
 ,      

. 
  2017    StEnSea (    

)       
   .     

,      , є   ,  
  – 'є  .  є ,   

   ,   .    
  є    є ,  

« »   .  ,   
 , є      ,  

:    ,      
 ,       . 

.      є 
 ,    –       
   ,    ,  

 ,      
  .  ,   є  

, є .   ,      
  ,     

є    . 
 

: 
1. International Energy Statistics 2009. URL: http://fs-unep-centre.org. 
2.  . .        

   .     
  . . . URL: www.nbuv.gov.ua. 

3. United Nations Environment Programme. Global trends in renewable energy investment 
2016. URL: http://fs-unep-centre.org. 
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 637.238 

-  . ., . . ., ,  
-     

 . ., . . .,      
  

 . .,   -   
 . ., . . .,       

  
    

. ,  

-    

  

.        
  ,   .     

        
     .    

 є   є  . 
 є   є       

.    є     є  
70%,    –  92%.     – 

 ,   є     ,  
 є   .     

  , є     [1]. 
C  є   ,    ,   , - 

 .      – , , 
  ,        

. є  ,  є   є  , 
є     .    є   

є    є    , , 
  [2; 3]. 

  .      
   72,5%,    – 25%;  є  

      95%.    
 ,    0,05%,  – 3,2%,   

20° .        
 24    (6±2)° .     
    (82±2)°     10 .  

    (20±2)° . 
       

 «  2»    -  S/N 
     ( ) [4]. 

    20º .   
( ) N    ,  є   

     ,    
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   .    
θ ( )   12-   є       

 0  100 -1      .     
α        . 

.     є     
    ,   є  . 

      
  є   .   

       є     
  . 

     є    
  –    1:8.   

        
  .    1:10  

  є  ,      , 
    .     . 1. 

 
 1 

 є       
є  ,  

 , 1/  
20 40 60 80 

 
1:8 1:10 1:8 1:10 1:8 1:10 1:8 1:10 
72 62 86 72 88 82 96 86 

 

.     –  є  
     .   

   є  :  – 1:8, 
  – (82±2)° ,   10    

є . 
 

: 
1. Merenkova S. P., Savostina T. V. Practical aspects of the use of vegetable protein 

supplements in the technology of meat products. Applied Biochemistry and Biotechnology, 2014. 
№ 1. . 23–29. 

2. Kiselev V. M., Grigorieva R. Z., Zorkina N. N. Development of recipe and technology of 
biscuit semi-finished food with increased nutritional value. Technique and technology of food 

production, 2010. № 4. . 24–31.  
3. De Boer R. Future proteins for application success. The word of food ingredients, 2017. 

. 42–46.  
4. Kochubei-Lytvynenko O., Yatsenko O., Yushchenko N., Kuzmyk U. System of 

stabilization for the meat pastes based on dry concentrates milk protein. Eastern-European Journal 

of Enterprise Technologies, 2018. № 5/11 (95). . 30–36. 
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 691.328.4 

є  . .,     
’      

 . ., . . .,     
’      

       
. ,  

     

  

 –  ,    ’ , 
,          . 
        

   є       
 ,  є,       

 ,   [1].     
    . 

  ( . 1) є     
      3-30 ,   
  50 ,  13-20  [2]. 

 

. 1.   

 -     : 
 – 2600 / 3;    – 1600-3200 ;   

– 1-1,3·105 ;    – 1,4-3,6% [3]. 
       ,   
      ,     

,   , , ,  
       ,    

  є .     ,  
        .  

   .      
    ,  є   (  

   ),  є ,   , 
      . 
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 є ,    є,  -  
 ,     .  
   ,   є      є 

   .    є  
 ,      ,  -

    ,    . 
      ( ) 

        .  
 є     ,   

   є      
   є  ,     . 

 ,      .  
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      . 
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,         
,    ,  , 

  . . є       
:    є  8%  

        
( . 2). 
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    [4]   
  0,2-1%       

     10-25%,   –  15%,   
        

0,4-0,6%   .      є  
    ’є  ,     ,  
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   [6; 7]  ,    
 10     40 ,   є  
    2  4%      є  30%. 

     (  800° )  . 
  [8]     6, 12 

 18 . ’ ,       12  є  
   « »,   є    

.       0,1-0,25%  
.         0,2%. 

         
  є ,  [4-7]:   

   100-160%,   –  35-50%.   
      ,     

    .  
    ,    

,  ,        
є    12     0,2%. 

       
       . 

  є    ,     
  .  

 

: 
1.  . .  .     . -

 , ,    : . . . , 2010. . 2010. 
. 17–22.  

2.  .     / .  . . , 
. .  : , 1982. 232 .  

3.  . .,  . .,  . .   
    .     

 .   . 2012. № 1. . 185–192. 
4. , . .,  . .,  . .    

     .    

    «    » (23.04-
26.04.2013).  . .- . . , 2013. . 708–710. 

5. Cao Hai. Experimental Investigation on the Static and Impact Behaviors of Basalt Fiber-
Reinforced Concrete. The Open Civil Engineering Journal, 2017. № 11.  

. 14–21.  
6.  . .,  . . ,  . .    

 .  :   , 1991. 21 . 
7. , . .,  . .      

 . -   «  ,   

 ». , 2010. . 36. . 22–26. 
8.  . .,  . .,  . .   

-   .    

-  . , 2011. . 3. . 153–158. 
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: 

1. Neugebauer G.; Kretschmer F.; Kollmann R.; Narodoslawsky M.;Ertl T.; Stoeglehner G. 
Mapping thermal energy resource potentials from wastewater treatment palnts, Sustainbility, 2015, 
7, 12988-13010. URL:10.3390/su71012988. 

2.  .2.5-75:2013.    :   
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 628.16 

 . . 

. . .,     

      
. ,  

      

    

      , 
 є      .  

        є  , 
 ,     ,     

 , ,     [1]. 
     є  . 

         
, ,    .  є 

   є    є   ,  
    .  є  ,   

  є     є    
5 / 3    6,5 [2].      

 , , ,   , . 
    є ,   

 .  
     

    , , 
,    .   ’є   

      [3]. 
      

    ,      
 ,        ,  

є    (Δh = ƒ(t, v , )).     
є     є  [4; 5].  

        
        .  

 ’є    є     50 .  
           

     .  
  2018      

           
 ,    ,    

   1,42 / 3.     
    c     (  
  1400 ,  – 1200 )     

–  5  8 / .      
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є 840 3/ .    (03.11.18)    
608 3/ ,     ( . 1). 

 
 

. 1.       
 

         
є      1,40 / 3   . 2. 

 
 

. 2.     Δh= ƒ (t, v , )    
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-    ,    . 1.  
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 1  
      

     

, º  7,0 7,0 
 7,15 7,30 

, / 3 6,8 7,2 

2, / 3 12 6,8 
H2S, / 3 0,46 0,25 

2, / 3 - 3,2 
Fe3+, / 3 0,62 1,40 
Fe2+, / 3 1,55 0,81 
 Fe , / 3 2,09 2,09 

 

     є   7,15  7,30  
  , є      12  

6,8 / 3,  є    3,2 / 3,  є  
 .      ,  

   є   0,46  0,25 / 3. 
         

        2. 
 2  

     
 , / 3 (   0,2 / 3) 

 
        V  

03-11-2018 1,42 0,09 0,05 0,18 0,13 

04-11-2018 1,40 0,05 0,05 0,11 0,05 

05-11-2018 1,41 0,11 0,05 0,18 0,10 

 
 ,        

   .     
     ’є   

є  . 
  

: 
1. Orlov V., Martynov S., Kunytsky S. 2016. Water deferrization in polystyrene foam filters 

with sediment layer. LAP LAMBERT Academic Publishin. Germany, Saarbrücken, 104.  
2. Attoui B., Toumi N., Messaoudi S., Benrabah S. 2016. Degradation of water quality: the 

case of plain west of Annaba (northeast of Algeria). Journal of Water and Land Development. Vol. 
31. P. 3–10. 

3.      :  / . . ,  
. . , . . , . . , . . .  : , 2017. 175 . 

4. Orlov V., Martynov S., Kunitskiy S. Energy saving in water treatment technologies with 
polystyrene foam filters. Journal of Water and Land Development. PAN in Warsaw, 2016. Vol. 31 
(X-XII). P. 119–122. 

5. Martynov S., Fylypchuk V. , Zoshchuk V., Kunytskyi S., Safonyk A., Pinchuk O. 
Technological model of water contact iron removal. Journal of Water and Land Development.   
2018. Volume 39, Issue 1.  P. 93–99. 
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є        [1]. 
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 )      є  

 ,    ,    [2]. 
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 .   .  
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  5 3 

 0.1 0.03 
  0.4 0.06 

 3 3 
 0.0003 1 

 0.03 0.005 
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  ( . 1)    
   .  є 

       ,   
     .    є  
;   ,     ; 

    ;    
    . :  . 

 
1 –   

; 
2 – ; 
3 –   ; 
4 –  ; 
5 – ; 
6 –    
7 –  ;  
8 –   ; 
9 – ; 
10 –   ; 
11 –  ;  
12 –     . 
 
 

 

 

 

 
. 1.    
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 є     є     
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     10-20    [3].  
:  , , . 

 
1 –    ; 
2 –      

 ; 
3 –  ; 
4 – ;  
5 – ;  
6 –  ; 
7 – є . 
 

 

 
. 2.   

 
       

 ,  є    
 .   є  

  ,  є      
     . 

    є     
     .   

     є 
        

  є  . 
.     -   

 є  ,    ,    
        

 .  -   , 
        

   . 
 

: 
1.   :  . URL: 

https://legkopolezno.ru/ekologiya/globalnye-problemy /zagryaznenie-
vozduha/?fbclid=IwAR3W6iT8Vq2TM4ekLIyPtSyuU5iu1OK2KATyUUIoAI7F0SuDAcPoaCTF 
bs. 

2.        є    
         . URL: 

https://zakon.rada.gov.ua/rada/show/v0030282-00 
3.  . ., Є  . .,  . .     «   

          
». URL: 

https://drive.google.com/file/d/1R_khlFHUoCxdbPKL8wPxnJH_EFN0j4vB/view?fbclid=IwAR0_s
oiBqcyGLVym6ATdGBFZE1KeKva7rqEyqcEf-d2A3KqnMdmaLJXd7vg. 
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 ,     ,  
,   . 

        
’     Simulink  MATLAB ( . 1). 

 є  ,    4 8000/6000 
(  6 ,  8 ),  ,  , 

        
.  

 

 
. 1.   '      

 
 '      

 ,      
 є:      
       ,  

;    ,    
 ,   є    ,   

 ;     
       ,     

   .     
        

      . 
 

: 
1. Murthy P.S.R. Power system analysis. Hyderabad: BS Publications, 2007. 321 p. 
2.  . .   .   

  . . :  « », 2016. 150 . 
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 . . 
. . .,   ’    

   
. ,  

   Є   

 

   є  -   
     є ,  є 

     ,    
       

        . 
    є    

 ’є   є     є  
     [1-5]. 

    є  є   
 ,  є     ,  

’є       ( . 1). 
 

 
. 1.      є  

      є   
 – mg     (    

 ) – mF ,    – mW    

 – mS . 
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 ,   –   ,     
. 

    є  ,  
    є     Dw > 14000  

 є  (   є   30000 ),   
      . 

        
      . 2. 

 

 
 

. 2.        

         

   : (1 ) / cosM w DR     −   

;   −     ; D  −   

   0d    є  wD  (  

   0 / wr R ); j  −  є ,  

         є  

   ; ,EA EJ  −   
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 DH , CH        . 
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 .  ’   , є      
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. є        
     . 
         

      1.  
 

 1 
       

    

     ’  

( )XN y  1 1

1 1

0 1 , cos ;

1 1, (1 )cos

y

y

  
  
   
   

 

( )XQ y  1 1

1 1

0 1 , sin ;

1 1, (1 )sin

y

y

  
  
  
    

 

( )XM y  1 1

1 1

0 1 , sin ;

1 1, (1 )(1 ) sin
M

M

y y

y y

  
  
  
    




 

 
   y  ‒ ,  є   

   (  ),    ; 

cos
F

F
M

a
y





, 1 1 / M    .  

       : 
        

        ,  
є   -      
     ;     
      ,  

          
      ’    

. 
: 

1. Ayuga F. Some unresolved problems in the design of steel cylindrical silos. Structures and 

Granular Solids. 2008. p. 123–133. 
2.  Briassoulis D., Pecknold D.A. Behavior of empty steel grain silos under wind loading: 

part 2: the stiffened conical roof shell. Engineering Structures, 1987. Vol. 10, №1. p. 57–64.  
3.  Kebeli V. Bucklin A., Gurley K.Wind Pressure Coefficients of Conical Roofs on Grain 

Bins. Americas Conference on Wind Engineering. 2001. p. 1–5. 
4.  Portela G. Godoy L. A. Wind pressures and buckling of cylindrical steel tanks with a 

conical roof. Journal of Constructional Steel Research. 2005. Vol. 61, № 6. p. 786–807. 
5. Ramírez-Gomez A. Gallego E., Fuentes J.M. Full-scale tests to measure stresses and 

vertical displacements in an 18.34 m-diameter agricultural steel silo roof. Computers and 

Electronics in Agriculture. 2014. Vol. 106. p. 56–65. 
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 BIM –  

 (  
  ) 
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 621.311.21:621.22(073) 
 

 . Є.,       -51  
 :  . ., . . .,   

,     
      

. ,  

    

    

 .   ( . 1)   
.    .     . 

     3 ,  
 №     ,   №   №  

  . 
   ,   ,    

        , 
     .    

 ,         
    .  1954   

       
« ».   ,    

   4,35   865 . 
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  13,0 .    є  ,    6 
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 1,8-2,0 . 
      ,    
 є  .   4  

   . 
   .  №    

є    № .   ,   є 
   . 

    №    5-   ( . 2). 
      : 

1 –        №   № ; 
2 –        №   №   

    №   № ; 
3 –        №   №   

  (   )      № 1   
№ 2        №   № ; 

4 –        №   №   
 ,        

      №   № ; 
5 –        №   №    

    №   №      
  № . 

 

. 2.      C 
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      , ’є   

 .     
    . 
         

 .       
    (  ),   

         
  ,   є   100%   
 Q. 

        , 
є    ( . 3)      

   :     -   
 ,   . 

 

. 3.     

 

 .      
       3.   

є        ,  
’є є     № 1  № 2      

   №   № .   є   
  ,  є      

№            
  . 

 

: 
1.  .2.4-3:2010.  .  . [   01.01.2011 .] 

. :  , 2010. 41 . 
2.  . . .   . . : , 1982. 

672 . 
3.  . .     . – . : 

-   , 1959.  2-  . . 1 308 .; . 2 256 . 
4.  . .        

 . .- . : .  - , 1956. 346 . 
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 550.344.094.7:627.8 

 . .,       -41 
 :   . .,   ,    

      
. ,  

    

,     ’Є   

  -  ,    
  ,      

.    ,     
     є    є  

  ,       
    ,    

 ’є      ’є  [1; 2]. 
        

     ,    ,   
     [3].  , 
         

 ,  є   є     cn 

(x, k)     Fr1 <1,0 [4].  
  ,     ’є    

   ,     
 ,    .      

       4 . 
        

.      . 1. 
 

 
. 1.    

 
 є         

  ,  «  - ».  
   є  ,   є . 
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   є   ’є .     
’є  є   ,    є  

. 
    ,    ’є  

     .  
        Fr1 ≤0,2,  

     .  ’    
       : 

-  Q  ’є  ; 
-     ’є  h    ; 
-    ,    ,  
        ,  
       є   . 

    10-40     
  . 

       , 
    1,   . 2     

   2-4 (2 – ,  4 –    ). 
 

 1  
    ,    

 ’є        

 № . γ, ᴼ h1,  Q, 3/  Fr1 h ,  hB,  ,  

1 0,160 0,062 0,179 0,182 0,27 
2 0,160 0,062 0,180 0,178 0,28 
3 0,160 0,062 0,180 0,181 0,24 

1 

4 

00 

0,140 

0,004 

0,093 0,157 0,156 0,27 
1 0,160 0,059 0,171 0,174 0,27 
2 0,160 0,059 0,203 0,206 0,25 
3 0,160 0,059 0,204 0,209 0,20 

2 

4 

-0,40 

0,110 

0,0039 

0,182 0,142 0,145 0,25 
1 0,160 0,056 0,194 0,189 0,23 
2 0,160 0,056 0,204 0,203 0,23 3 
3 

-0,60 
0,160 

0,0038 
0,056 0,215 0,209 0,24 

1 0,144 0,082 0,170 0,170 0,31 
2 0,160 0,062 0,214 0,204 0,28 4 
3 

+0,20 
0,160 

0,004 
0,062 0,261 0,255 0,32 

1 0,152 0,096 0,199 0,205 0,29 
2 0,160 0,082 0,238 0,236 0,28 5 
3 

+0,40 
0,160 

0,0046 
0,082 0,263 0,264 0,31 

1 0,160 0,082 0,212 0,211 0,28 
2 0,160 0,082 0,241 0,246 0,30 6 
3 

+0,60 
0,160 

0,0046 
0,082 0,260 0,266 0,24 
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. 2.     2-4 
 

      
          

: 
-         

 є      h1   
     h . . .; 

-        Fr1 
       ’є ; 

-    γ є    :  
        

        ’є  h    
 ,    є ; 

-           Fr1, 
   –  h1,     h ,  

 ’є  h ; 
-      h ,   ,    

  Fr1,   h1     
  h . 

       
  ,          

 . 
 

: 
1.  . .         

-    .    .  . 2006. 
№ 5(89). . 30–36. 

2.  . .   . . : ,  1970. 424 . 
3. Riabenko O., Chernyuk V., Klyuha O., Halych O., Poplavskiy D. Using of near-critical 

flows` theory in practical calculations. Journal of civil engineering, 2018. z. 65(3/18).  pp. 121–129. 
4.  . .,  . .,  . .     

 ,    .    

  . 2014. № 2. C. 163–166.  
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         [5]. 
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       ’   
 :     

   ( ,     ); 
  'є       

 .   11%      
,      є      

 [6]. 
   -   

    є    
     .   

є     ,   
’є   є  ,  є    

      
    . 

  ,      
       :  

    ;    
        -

 ;   є     
. 
,       
       

      
   є   ,    

        -  
       є  

    
   . 

 
: 

1.  . .  :       
.   . 1996. № 4. . 16–19. 

2.      :   /  . 
. - . ., , .  . . , . . ., , - .   
. . , . . .,  . . .  : - , 2017. . 1.  

932 . 
3.  . .,  . .,  . .    

   . . :  . 1992. 176 . 
4.      :   /  . 

. - . ., , .  . . , . . ., , - .   
. . , . . .,  . . .  : - , 2018. . 2.  

854 . 
5.  . .,  . .,  . .,  . .   
    -     . 
 .  . 2017. . № 4(80). . 10–20. 

6.        2006-2015 . 
URL:  http://old.menr.gov.ua/index.php/dopovidi/regionalni. 
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   є     
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       ,  є  
        

,   , ,  
  .    є  
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    , ,     

є . 
       

   ,       
        
 .       

   ( ),      
. 
        

       ,  
 -  ,      

 [2]. 
       

        ,   
 ,        

 . 
 

: 
1.  . .,  . .,  . .     

   .  .  «  ». 2016. 
. 2 (74). . 133–138. 

2.  . ., є  . .,  . ., є  . .   
       . Science and 

Education a New Dimension. Natural and Technical Sciences, VI (21), Issue: 179, 2018 Sept.  
URL: doi.org10.31174send-nt2018-179vi21-14.pdf. 
 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



53 

 656.2 

 . . 
   «   » 

   
    . , 

. ,  

        

     

    

       
ё  ,        

  ( )    .  
     ,  , 

  ,     
 . 

    –    , 
   ,   . . –  , 

    ,   . 
      

,          
         

 ,     ,    
 .       ,  

   ё ,  –  ( ),   
    (   ) ё  –    [1]. 

        
  – ,         (  

  )   ё ,     
(    ). -       

           
 .             

  « +», « »,    
   «  ». -    

ё         
.   ё ,      

   140 /   ,   ё ,   
 2,64-2,85,         
    ё       

.    ,         
    (     ), 

,        
. 

        – 
,    ,    

 

 

 

 

 

 

 

 

 

 

 

 

 



54 

 ,       
(    ),      ,   

    .      
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     ,    
  ,     

.      ,    
  ё         

 (  ),        
  (  ё ),       

    ё . 
,       

    (     ) 
      .    

   ,      
 :    ,   

,        
 . 

 ,     : 
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THE EFFECT OF ACRYLIC COPOLYMERS ON COTTON KNITTED 

FABRIC RIGIDITY 

Knitwear remains relevant and popular material for the production of clothing. 
Consumer requirements for knitwear are paramount. Knitwear should provide 
maximum comfort, be functional and safe for health. 

Today, an increase in competition in the textile market leads to the need to give 
household textiles additional improved properties, such as water, oil and dirt 
repellency, resistance to the action of microorganisms, fire retardant, light fastness, 
etc. Traditionally, special types of finishing of textile materials are carried out by 
impregnating them in solutions of chemical reagents, which imparting appropriate 
properties to the fibrous material, as well as by fixing the active substance on the 
surface of the fiber using a polymer binder [1]. Acrylic and copolymer acrylic 
aqueous dispersions are widely used as binders. The resulting film of acrylic 
polymers is characterized by elasticity, good adhesion, water resistance, vapor 
permeability and low toxicity [2]. 

The finishing processes in the knitwear industry are similar to the finishing of 
fabrics. Usually finishing of knitted fabrics is carried out in order to give them 
softness, dimensional stability, low shrinkage, low creasing, and to exclude cutting 
through when sewing. 

However, the specific properties of knitwear, which are a consequence of its 
looped structure, determine the peculiarities of the finishing operations and the 
special requirements for the properties of knitted fabrics. One of the requirements for 
the knitted fabric treated with the polymer composition is low rigidity, since 
excessive rigidity reduces the performance characteristics of the material. 

The rigidity of textile materials is the resistance of conditionally elastic 
deformation, consisting of elastic and highly elastic parts with a fast relaxation 
period, caused by the action of applied forces [3, p. 195]. The rigidity of textile 
materials is influenced by their fibrous composition, structure, properties of fibers 
and threads, as well as the structure and finishing of the material itself. 

In this regard, the goal of the work was to study the effect of polymer coatings 
on the rigidity of the knitted fabric. 

A cotton rib knitted fabric 1×1 with a surface weight of 150 g/cm2 was selected 
for the study. Aqueous dispersions of acrylic copolymers Tubifast AS 4010, kratam 
AS 02.01, Lacritex 640 are chosen as binders. Samples of knitted fabric were 
processed by impregnation in solutions of selected polymers with a concentration of 
50 g/l, followed by drying and heat treatment. 
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Aqueous fine polymer binders in the process of impregnation of knitted fabric 
penetrate deep into the structure of cotton fibers, where after drying and heat 
treatment the process of film formation ends. The effect of the formed polymer 
coating on the rigidity of the knitted fabric was evaluated according to GOST 10550-
93. Tests were carried out on the device PT-2, which is designed to determine the 
rigidity of textile materials during bending by the method of console [3, p. 196]. 
Rigidity is calculated separately for longitudinal and transverse direction samples. 
The rigidity coefficient is determined by the ratio of the rigidity values of the 
longitudinal direction to the transverse one. 

The results of determining the rigidity indicators of knitted fabrics with different 
polymer coatings are presented in Table 1. 

 
Table 1 

Effect of acrylic copolymers on knitted fabric rigidity 
Bending rigidity, EI, μN·cm2 

Treatment 
longitudinal direction transverse direction 

Rigidity 
coefficient, KEI 

No treatment 4907 1499 3,27 
Tubifast AS 4010 4976 1510 3,30 

kratam AS 
02.01 

9069 2715 3,34 

Lacritex 640 8762 2631 3,33 

 
The data obtained (Table 1) show that with the use of the dispersion Tubifast 

AS 4010 there is a minimal increase in the knitted fabric rigidity of 1.4% and 0.73% 
in the longitudinal and transverse directions, respectively. The rigidity of the samples 
treated with dispersions of Akratam AS 02.01 and Lacritex 640, increases 
respectively by 84.8% and 78.6% in the longitudinal direction, by 81.1% and 75.5% 
in the transverse direction. 

Thus, an aqueous dispersion of acrylic copolymer Tubifast AS 4010 at a 
concentration of 50 g/l can be used as a binder for immobilization of special additives 
on the surface of a cotton knitted fabric while maintaining a soft handle. 
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APPLIED QUASIPOTENTIAL METHOD FOR SOLVING THE 

COEFFICIENT PROBLEMS OF PARAMETERS IDENTIFICATION OF 

ANISOTROPIC MEDIUM 

The problem of searching the functions of ),()()( yxpp    (potentials), 

),()()( yxpp    (streams) and ),(~~ yx   (conductivity coefficient) in a single-

connected curvilinear domain (a tomographic cross-section) 
zG  (Fig. 1), limited by a 

smooth closed curve ,zG  is considered in the paper [1]. This work is about 

transferring this methodology to the case of the parameters identification of 
anisotropic media. In this, the additional information is the distribution of directions 
of the conductivity tensor. This allows us to expand the practical application of the 
method given in [1]. In particular, in medicine, the object of this kind of research may 
be the medium with fibrous or layered areas (which includes muscles, bones, etc.), in 
which there is a stream of non-spherical particles (for example, red blood cells), and in 
geology, with areas of soil layer compression. The corresponding statement of the 
image reconstruction problem can be written as follow [1; 2]: 
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where ,pp BA  pp DC  are selected equipotential lines; ,ppCB  pp DA  are impenetrable 

boundary current lines; n


 is unit vector of outer normal; M  is a running point of the 
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Also we consider that the angles distribution function of extreme value 
directions of the conductivity coefficient ),,( yx   similar to [2], a priori known. 

Here ,, aaa rrka   
bbb rrkb ,  ,,...,0( aa sk   ,,...,0 aa kr   ,,...,0 bb sk   ),...,0 bb kr   are the 

parameters that are defined during the problem solving process. 
The algorithm for iterative solving the problem (1)-(5) is similar to [1]. Its 

feature is that the refinement of the unknown coefficients provided by minimizing the 
residual sum of squares of expressions, obtained from Cauchy-Riemann type 
conditions, with applying the ideas of regularization and having positive eigenvalues 
condition. 
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where   is regularization parameter. 

   
 a) b) 

Fig. 1. Tomographical cross-section 
zG  (a) and the corresponding complex 

quasipotential domains )( pG  (b) 
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STRUCTURE, PRINCIPLE OF WORK AND STATIC CALCULATIONS OF 

FLANGE-PIN ELASTIC COUPLINGS  

Couplings are sufficiently responsible mechanical devices, which often 
determine the reliability and durability of the entire machine. Various functions have 
contributed to the development of a series of new coupling designs, described in [1]. 
According to DSTU 2278-93 a variety of mechanical couplings are divided into four 
classes: unmanaged, controlled, self-directed and combined. The coupling class 
depends on the functions they perform, in addition to connecting the shafts and 
transmitting the torque. When designing and developing couplings they are divided 
into groups: simple, compensating and elastic. Flange couplings relate to 
uncontrolled simple couplings. 

The main disadvantage of flange couplings is that they do not compensate for 
the inaccuracies of the coincidence of shaft axes when connected and transfer the 
load rigidly. Improvement of flange couplings is carried out in [2]. At the same time 
there were new shortcomings of this clutch, due to gaps between the pins and the flat 
sections of the faces there are shock loadings, and in the case of lined pins, their 
durability was small. 

We consider flange-pin elastic couplings, that consist of two identical half-
muffs, right 1 and left 2, and pins 3. Half-muffs 1 and 2 are made as hubs 4 and 
flanges 5 in the form of, for example, an equilateral triangle, as shown in Fig. 1. At 
the end surfaces of the flanges 5, on the bisector of the vertices of the equilateral 
triangle, the holes equidistant from the axis of rotation of the coupling are made with 
pins 3 pressed in. In addition, from the side of the end surfaces of the flanges 5, 
symmetrically relative to the above-mentioned bisectors, the cross-sectional slots 6 
cut parallel to the flat section at a distance δ from the point of contact with the pin, 
with width b and length l. 

 

 

Fig. 1. Flange-pin elastic coupling 
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When assembling the coupling half-muff 1, with pins 3 pressed in flange 5 is 
being attached to the same half-muff 2 turned by 60° relative to the half-muff 1, and 
set without gaps so that the pins 3 are in contact with the flat faces over the slots 6. 
Transmission of the torque from the half-muff 1 to the half-muff 2 is carried out 
through the pins 3. When dynamic torques arise, the flat sections of the faces above 
the slots 6 bend. Due to the deformation of the flat sections of the faces over the slots 
6 the torque is transferred softer and the radial oscillations that arise due to a slight 
mismatch of the shaft axes during their connection are suppressed. 

The stressed state of an elastic section is considered as a beam with pinched 
ends. Fig. 2 shows the schemes of the elastic section: constructive model in Fig. 2, a, 
and design model – in Fig. 2, b. 

 

 
 
Fig. 2. Schemes of elastic section: a – constructive model; b – design model; c – 

cross section of elastic section 
 
When solving the problem, the following assumptions are adopted: only elastic 

sections are deformed, since the size of their cross-section is the smallest; load F 
applied to the middle of elastic section and equal to 

   
zDf

Tk
F

p2
 ,                                                         (1) 

where T – nominal torque transmitted by the coupling; kp = 1,0 ... 4,0 – coefficient of 
machine operation mode; D – the diameter of the circle of the pins-faces contact 
points; z – number of pins touching the faces; f – coefficient of friction at the point of 
the pin-face contact. 

The elastic beam with pinched ends is not defined statically three times. 
Excessive bonds are replaced by reactions: 1, 2,  3. To solve the problem for such 
a beam we formulate the equivalent and basic systems (Fig. 3) and use the technique 
proposed in [3]. 

 

  
Fig. 3. Systems for the elastic section of coupling face: a – equivalent;  

b – basic 
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Unknown reactions are determined from the zero deformations equality 
condition occurring in their directions. Then the canonical equations of the method of 
forces will have the form: 

                                    01313212111  FXXX  ; 

   02323222121  FXXX  ;                                         (2) 

                                    03333232131  FXXX  , 

where δij – deformations in the directions of 1, 2 and 3, caused by forces X1=1, 

X2=1 and X3=1 respectively. The deformations δ11, δ12, δ13, δ21, δ22, δ23, δ31, δ32, δ33, 
δ1F, δ2F  and δ3F are determined using the Simpson formula 

                           )4(
6

1
bibmimaiaij MMMMM  ,                                   (3) 

where the a, m, b indices denote the values of moments in the beginning, middle and 
end of the plot of the section of length l. 

After determining the bending moments 1, 2, 3 and F, respectively, from 
the forces X1, X2, X3 and F and their analysis, we have: δ12= δ21=δ22=δ23=δ32=δ2F=0, 
and then the canonical equations (2 ) take the form: 

 
                                       01313111  FXX  ;  

03333131  FXX  .                                               (4) 

 
By solving the system of canonical homogeneous equations (4), with the help of, 

for example, determinants (Cramer's formulas and Sarus's rule), we find unknowns X1 
and X3. 

The total bending moment and deformation from the action of force F are 
determined by: 

3311 MXM FF  ;                                               (5) 

).5,025,0(
1

31 XlFl
EJ

F                                             (6) 

 
With the help of expressions (5) and (6), it is possible to determine the values of 

the bending moment and deformation of the elastic section of the coupling face and 
to estimate its strength using known methods. 

Such couplings improve the performance of mechanical drives of machines – 
softly transmit the dynamic torque, compensate for the incomparability and improve 
the machinability of the connection of shafts. 
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THE DYNAMIC MODEL OF SPEED CONTROL THROUGH RING GEAR 

IN DEVICE WITH MULTISTAGE EPICYCLIC GEAR TRAIN AND 

CLOSED-LOOP HYDROSYSTEM 

Technological processes of machines in various industries depend on the speed 
of their executive mechanisms. In order to control speed changes in modern 
technology new devices have been developed in the form of epicyclic gearing with 
closed-loop hydrosystems [1; 2] and extensive kinematic studies [3; 4] have been 
conducted. Power research, design and operation of such devices require knowledge 
of the dynamic processes that take place in them. Investigation of dynamic processes 
in speed changing devices with epicyclic gear train, where speed control is carried 
out through the ring gear using a closed-loop hydrosystem, is an urgent task. To solve 
this problem, it is necessary to have a mathematical model of dynamic processes in 
order to select the required hydrosystem. 

On Fig. 1 the scheme of multistage epicyclic gear train is shown.  
 

 
 

Fig. 1. Scheme of multistage epicyclic gear train with closed-loop hydrosystems 

and speed control through ring gear 

 
In such epicyclic gear train, the first-stage carrier 4(1) is connected to the second-

stage sun gear 1(2), the second-stage carrier 4(2) is connected to the third-stage sun 
gear 1(3), etc. Speed management is being performed by ring gears 3(1) of the first, 3(2) 
of the second, 3(3) of the third, …, 3(n) of the n-th stages with the help of meshed 
closed-loop hydrosystems 6(1), 6(2), 6(3), …, 6(n). The driving link in this train is a sun 
gear 1(1)  of the first stage and carrier 4(n) of the n-th stage is driven. 

Closed-loop hydrosystems 6(1), 6(2), 6(3), …, 6(n) are identical in structure, located 
in the body 5 and connected to the ring gears through gearings 7(1), 7(2), 7(3), …, 7(n). 
The speed change control is carried out by the control valve, through which the liquid 
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moves in a closed-loop hydrosystem. The relationship between the speeds of the 
driven and the driving links is described in [3] for single-stage and in [4] – for the 
multi-stage epicyclic gear train. 

Fig. 2 shows the hydraulic circuit of a closed-loop hydrosystem containing a 
hydraulic pump 1, pipelines 2, a control valve 3, a reverse valve 4 and a tank with 
liquid 5. When rotating the hydraulic pump 1 pumpes the liquid in the hydrosystem 
when the control valve 3 is open. If the control valve 3 is closed then the hydrosystem 
is closed, that is, the hydraulic pump is stopped and, at the same time, the ring gear 
will be stopped. This principle of operation of a closed-loop hydrosystem is used to 
control the angular velocity of a driven link of the epicyclic gear train. Refill of a 
closed-loop hydrosystem by liquid is carried out from the tank 5 through the reverse 
valve 4. 
 

 
 

Fig. 2. Closed-loop hydrosystem 

 

We write the dynamic model of the motion of a multi-stage epicylic gear train 
with speed control through ring gears in a formalized form by applying the Lagrange 
equation of the second kind 

 

 )(4M
T

dt

d










   (1) 

 
To do this, we need to write the expressions for the kinetic energy T of the 

system. In the expression for the kinetic energy of the system, the kinetic energies of 
the following units are included: 1(1), 1(2), 1(3), … , 1( ) – sun gears with shafts; 

2(1), 2(2), 2(3), … , 2( ) – blocks of planets; 3(1), 3(2), 3(3), … , 3( ) – ring gears 
with their coupled gears of gearings, respectively 7(1), 7(2), 7(3), …, 7(n); 4(1), 4(2), 

4(3), …, 4(n) – carries; 6(1), 6(2), 6(3), … , 6( ) – closed-loop hydrosystems with 
driven gears of gearings, respectively, 7(1), 7(2), 7(3), …, 7(n). 

The expression of the kinetic energy T of the system has the form 
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,               (2) 

where: )(5)(4)(3)(2)(1 ,,,,   – the angular velocities of the respective system 

links; )(5)(4)(3)(2)(1 ,,,, JJJJJ  – the dynamic moments of inertia of the respective 

links relative to the centers of mass; m2(i) – mass of the block of planets; )(cz  – 

number of planets; )(4)(4)(2o rv   – velocity of the rotational speed of the planets; 

)(4r  – the radius of carrier rotation. This radius is equal to the sum of the initial radii 

of the sun gear and planet )(5,0 )(2)(1)(4 ww ddr  .  = 1, 2, 3, ..., n. 

Thus, the mathematical model of the motion of a differential with the ability to 
control the movement of the ring gear by a closed-loop hydrosystem has been 
presented in order to provide the necessary law for load change on the driven link – 
the carrier. 

The obtained dynamic model of the mechanical drive, taking into account 
oscillatory phenomena in the epicyclic gear train, allows us to choose the necessary 
hydrosystem to control the speed of its driven link, and the results can be the basis for 
quantitative analysis of the power dependencies of a mechanical drive with 
hydrosystem control. 
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ABOUT MATHEMATICAL AND COMPUTER MODELLING OF SPATIAL 

FILTRATION DEFORMATION PROCESSES OF SOILS  

The mathematical model of the spatial filtration deformation problem of the 
soils with thermo-elasticity effect present in general accepted notation can be 
described as the next boundary value problem [1-6]: 

the system of Lamé equations for displacements under the mass and heat 
transfer in the soil 
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the normal and tangential strains and stresses  
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  TTcTcTcTc Txx   ),(2),(3),(2),(  , 
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where zyx   , )0,(),( XX TtTT  , X , 0t . 

The convective diffusion equation at the presence of mass and heat transfer and 
the equation of convective mass and heat transfer 
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The generalized equations of salts filtration under nonisothermal conditions and 
the equation of continuity

 
,0,),( 






t

n
divTchTc

pυννKυ Tc  X , 0t . 

The boundary conditions at boundaries of the soil that has the shape of a 
rectangular parallelepiped in the area   have the next form: 
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where 1  and 2  are an upper and lower impermeable sides of the area  , and 3 , 

4 , 5 , 6  are the drainaged sides of the area  . 

Computer modelling for solving the given boundary value problem is carried out 
with the help of the developed software complex. The software package was 
developed in the environment of the Microsoft Visual Studio 2017 Framework 
software package for Windows Desktop in the C # programming language. As a 
result of the studies, changes in spatial deformation parameters (displacements, 
strains and stresses) occurring in the soil during filtration of pollutants and heat are 
shown. 
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170-gromadan.html. (  : 15.05.2019). 

2.    .  
 Cost.ua. URL: http://cost.ua/budget/expenditure/agencies/. (  : 15.05.2019). 

3. Worldwide Governance Indicators.    . 
URL: http://info.worldbank.org/governance/wgi/index.aspx#reports. (  : 15.05.2019). 

4.     . URL: http:// www.guds.gov.ua. (  
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1.    .  . URL:http://sfs.gov.ua/pro-
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: 11.04.2019). 

2.       /  -

 ,   є   ,    

  :  /     26.03.2019 № 121. 

URL: https://zakon.rada.gov.ua/rada/show/v0121201-19  (  : 11.04.2019). 

3.  :  -Receipt   .    
.    : - . URL: 

http://www.visnuk.com.ua/ru/publication/100009228-elektronniy-chek-sistemu-e-receipt-
zapuscheno-dlya-testuvannya (  : 11.04.2019). 

4. -Receipt (  )     . M.E.Doc.: - . URL:     
https://www.medoc.ua/uk/blog/e-receipt-elektronnij-chek-ta-inshi-innovaci-dlja-rro (  

: 11.04.2019).  
5.        : .: . : - . 

URL: https://finance.liga.net/ekonomika/novosti/chto-takoe-elektronnyy-chek-i-chto-on-izmenit-
infografika (  : 11.04.2019). 
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W KS L N BL NC  J K  N RZ DZ  SŁUŻ C  Z B ZP CZ N U 

W RZYT LN C  

 

P dm ty funkcj nując  w br c  g sp d rczym częst  d k nują r zm tych 
r zl cz ń b rcz nych ryzyk m. Pr ktyczn  n m l wym j st z w r n  tr ns kcj  
tylk  z p dm t m  d  których m  s ę z uf n . by uskut czn ć m l w ć 
d ch dz n  sw ch n l n c  p lsk  ust w d wstw  prz w duj  sz r g 
m l w c  z b zp cz n  z b w ąz n . D  n jb rdz j p pul rnych sp s bów 
z b zp cz n  z b w ąz n  n l y: w ks l, prz wł szcz n  n  z b zp cz n , 
z st w, h p t k , p ręcz n , prz l w w rzyt ln c , gw r ncj  b nk w  lub 
ub zp cz n w . B rdz  częst  w pr ktyc  j k  sp sób z b zp cz n  
z b w ąz n  st suję s ę w ks l wł sny n bl nc . 

C l m pr cy j st wsk z n  zn cz n  r z r l  w ksl  n bl nc  j k  n rzędz  
z b zp cz jąc g  w rzyt ln c .  

P j c  z b w z n   

W l t r turz  prz dm tu z b w ąz n  d f n uj  s ę j k  st sun k 
cyw ln pr wny, który łączy dłu n k  z w rzyc l m. N  grunc  k d ksu cyw ln g  
j st t  d f n w n  w n stępujący sp sób: «w rzyc l m  ąd ć d dłu n k  
w dcz n ,  dłu n k p w n n w dcz n  sp łn ć» [1]. W k d ks  cyw lnym 

t mu z g dn n u z st ł  p w c n  c ł  ks ęg  trz c .  
 
 

 
Rysun k 1. M ch n zm funkcj n w n  z b w z n  

ródł : pr c w n  wł sn  
 
W m m nc  k dy dłu n k n  sp łn  w dcz n  względ m w rzyc l  n  

cz s, w rzyc l m  ąd ć ds t k z  cz s pó n n , ch c by n  p n ósł 
dn j szk dy  ch c by pó n n  był  n stępstw m k l czn c , z  któr  

dłu n k dp w dz ln c  n  p n s  [2].  
K d ks cyw lny r guluj  sp sób wyk n n  z b w ąz n .  

Z ust w d wstw  wył n  s ę n stępujący sp sób: dłu n k p w n n wyk n ć 
z b w ąz n  zg dn  z j g  tr c ą  w sp sób dp w d jący j g  c l w  
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sp ł czn -g sp d rcz mu r z z s d m współ yc  sp ł czn g ,  j l  stn ją w 
tym z kr s  ust l n  zwycz j  - t k  w sp sób dp w d jący tym zwycz j m [3]. 

D f n cj  r z zn cz n  w ksl  n bl nc  

W ks l j st p p r m w rt c wym, r gul w nym prz z ust wę z dn  28 V 
1936 r. Pr w  w ksl w  n  z w r  ust w w j d f n cj  n zwy «w ks l», 
p z st w jąc m l w ć j j f rmuł w n  prz z d ktrynę. N  grunc  
ust w d wstw  br kuj  d f n cj  w ksl  n bl nc . W l t r turz  prz dm tu częst  
u yw ną d f n cją w ksl  j st t  wypr c w n  prz z H. R tt rm n , brzm  n  
n stępując : w ks l wł sny n bl nc  t  d kum nt n  którym p wn  s b  um c ł  
swój p dp s,  w ntu ln  t k  n któr  kl uzul  w ksl w , p z st w jąc 

db rcy uzup łn n  br kujących skł dn ków sn wy w ksl w j» [4, s. 201]. 
Wyst wc  w ksl  n bl nc   k d cz sny j g  p s d cz p n szą ryzyk ,  

r m t nt uzup łn  t n w ks l n zg dn  z z w rtą um wą  pu c  g  w b g. by 
chr n ć d brą w rę s by trz c j, któr  p s d  wyp łn ny w t n sp sób w ks l, 
ust w  st n w ,  dłu n k w ksl wy n  m  z sł n ć s ę z rzut m,  w ks l 
wyp łn ny z st ł n zg dn  z z w rtym p r zum n m, chyb   p s d cz 
w ksl  n był g  w zł j w rz  lb  przy n byc u d pu c ł s ę r ąc g  n db lstw . 

Z pł tę w ksl  m n  d d tk w  z b zp czyć p ręcz n m w ksl wym 

(tzw. v l) c  d  c ł c  sumy w ksl w j lub c  d  j j czę c , c  j st u yt czn  
 tyl ,  p ręczyc l w ksl wy dp w d  t k s m , j k t n z  k g  p ręczył [5]. 

P ręcz n  zn cz  s ę wyr z m „p ręcz m” lub nnym równ zn cznym zwr t m – 
p dp s nym prz z p ręczyc l . W rt  j dn k wsp mn ć,  s m p dp s n  
prz dn j str n  w ksl  uw  s ę z  udz l n  p ręcz n , wyjąwszy – rz cz j sn  
– p dp sy wyst wcy w ksl  lub tr s t  ( b w ąz n g  d  z pł ty w ksl ).P ręcz n  
p w nn  wsk zyw ć, z  k g  j  d n . W br ku t k j wsk zówk  uw  s ę,  
p ręcz n  udz l n  z  wyst wcę.  

P dsum wując p wy sz  r zw n  n l y p m ęt ć,  d cydując s ę n  
z b zp cz n  z b w ąz n  w ksl m wł snym n bl nc  z wsz  n l y p m ęt ć  
sp rządz n u d kl r cj  w ksl w j. N d p łn n  t j czynn c  m  skutk w ć 
utr tą c ł g  m jątku yc , j l  dłu n k uzup łn  w ks l n  r ąc  wys ką kw tę, 
któr  n  m  dzw rc dl n  w wys k c  z b w ąz n . P d jmując d cyzję  
t g  typu z b zp cz n u w nn  s ę m ć p dst w wą w dzę  t g  r dz ju 
z b zp cz n ch lub k rzyst ć z usług pr f sj n lnych wszystk  w c lu chr ny 
sw ch nt r sów.  W ks l n bl nc  j st z b zp cz n m l stycznym, który d j  
s ę kszt łt w ć wr z z r zw j m sytu cj .  
 

L t r tur : 
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THE PROBLEMS OF THE UKRAINIAN INSURANCE MARKET 

DEVELOPMENT 

 

The insurance market of Ukraine is a part of the global economic environment, 
which brings together national insurance markets around the world. Insurance, as an 
integral function of the state, is a necessary condition for its development.  As a 
public authority, the state aims to establish common rules enshrined in law that 
regulate financial relations in various fields of activities, including insurance. 

In Ukraine, one sees a formation of the insurance market, which is based on the 
principles of entrepreneurship and state supervision over the activity of insurance 
companies, with the protection of the interests of the state and insurers. Ukraine is 
increasingly influenced by globalization of the financial markets and in particular by 
the insurance market. Such processes may have for Ukraine both positive and 
negative consequences. Among the positive results, the following is worthy to be 
noted: inflow of foreign investment for the development of insurance infrastructure; 
introduction of innovative insurance technology; expand the range of insurance 
services and improving their quality; financial support of the foreign parent. 

In general, problems of insurance market can be divided into the following 
groups of: 

1. Legislative nature: opacity in the insurer and the insured person interaction. 
The insured individual is in an information vacuum according to the insurer’s 
reliability; lack of the insurer duty legally defined to represent publicly the full 
financial statements; lack of insurers legal regulation in the compulsory health 
insurance; non-regulated activities of insurance intermediaries [1]. 

2. Infrastructural nature: excessive number of insurers in the market, which 
complicates their supervision and state control; disproportion between the risk 
(general) insurance companies and life insurance companies; the existence of a large 
number of insurance groups, most of which do not perform the tasks for which they 
were created (there are also associations duplicating each other’s functions); 
excessive presence of foreign capital in the insurance market of Ukraine (nearly in 
number of 50); poor development of national reinsurance market; such situation is 
leading to an outflow of premiums abroad; the unreasonably large list of compulsory 
insurance services conducting mostly of which are uneconomical and unnecessary.  

3. Common market character: a significant proportion of bogus insurance 
operations; lack of risks coverage; low level of capitalization of the insurance market; 
low level of insurance market penetration; limited (narrow) customer base; the 
negative impact of the crisis; the inflation factor makes long-term implementation 
(funded) insurance in national currency irrelevant; shortage of skilled and scientific 
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personnel support of the insurance market; low level of insurance population culture; 
delaying of compulsory health insurance. The main problem in health care is a 
mismatching of funds allocated to health care, financing current needs, which 
necessitates health care financing at the expense of the patients themselves, thus 
contributing to corruption, misuse and shadow medicine sector [3]. 

4. Tax nature: delay in insurance taxation to income tax transferring on general 
principles; the existence of possibility of using insurance market by entities to 
optimize taxation and capital outflow abroad; in the Taxation Code of Ukraine  
concept of «profit insurer» is non-defined. The current practice of insurer income 
taxing has got the characteristics of tax on turnover, that is an indirect tax and it isn’t 
related to financial results of the main (operating) activities of the insurer [2]. 

5. Methodical nature: delaying the introduction of new technologies and 
international standards and norms of accounting and financial reporting in the 
national insurance system of Ukraine; lack of approved approaches to assess the 
solvency of the insurer’s risk-based; unresolved issues with the introduction of 
compulsory insurers rating; the limited Regulator authority in the regulation of 
accounting and financial statements of financial institutions reported. 

In order to reduce the impact of the current financial and economic crisis and 
increase the efficiency of the domestic insurance market, it is necessary to: 

- to make changes in the legislative provision of insurance activity; 
- to improve the system of compulsory insurance and the method of settlement 

of insurance claims; 
- to establish a special funding mechanism; 
- insurers need to focus on expanding the range of insurance products, trying to 

optimize the insurance portfolio; 
- to find ways to solve problems of raising the level of insurance’s population 

(for example, through advertising); 
- to solve the problems associated with the appearance of foreign brokers in the 

Ukrainian insurance market. 
In general, the current state of the insurance market is characterized by many 

negative trends and significant imbalances that need urgent solution by grabbing 
attention from the government regards to the insurance sector of the financial services 
market. 
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R L  S KT R  M LYCH  R DN CH PRZ DS B RSTW W 

P LSK J G SP D RC  
 

M l   r dn  prz ds ęb rstw  (MSP) dgryw ją w ną r l  w bud w n u 
wzr stu g sp d rcz g   nn w cyjn c  w  wszystk ch współcz snych 
g sp d rk ch. F rmy t  z zwycz j m j  d br  r z zn n  w sytu cj  rynk w j,  
w ęc są w st n  n jszybc j r g w ć n  zm n jąc  s ę p trz by  pr f r ncj  
k nsum ntów.  

nn w cyjn ć  l styczn ć prz ds ęb rstw t g  s kt r  prz kł d  s ę n  t , 
 j st n n z stąp nym l m nt m k d g  zdr w  funkcj nując g  rynku. 

M n  wym n ć w l  j g  k rzystnych wpływów n  c ł kszt łt g sp d rk , l  w 
ujęc u gólnym n jczę c j d strz g n  j st r l  tych l m ntów syst mu 
g sp d rcz g , któr [1, s.160-175]: 

● zmn jsz ją b zr b c  p prz z tw rz n  n wych m jsc pr cy st sując 
z zwycz j n z w ns w n  pr c chł nn  t chn l g ; 

● g n rują nn w cj  w dz dz n  t chn k pr dukcyjnych; 
● g n rują k nc pcj  n wych pr duktów  usług; 
● tw rzą n w , d tychcz s n stn jąc  rynk ; 
● skut czn   f ktywn  r gulują z p trz b w n  rynk w  n  d br   

usług  n tr kcyjn  dl  du ych prz ds ęb rstw; 
● przyczyn ją s ę d  b rdz j f ktywn j l k cj  z s bów rynk wych tp. 
Zn cząc  l ć k rzystnych wpływów r z wyn k jąc  z n ch sz ns  

dyn m czn g  wzr stu g sp d rcz g  p w duj ,  r zwój MSP p w n n st n w ć 
j d n z pr ryt tów p l tyk  k n m czn j p ństw  [2, s. 15]. 

Zg dn  z R zp rządz n m K m sj  ur p jsk j z dn  6 s rpn  2008 r. d  
s kt r  m łych  r dn ch prz ds ęb rstw (M P) z l cz n  trzy k t g r  p dm tów 
g sp d rczych: m kr prz ds ęb rstw , m ł  prz ds ęb rstw   r dn  
prz ds ęb rstw . D f n cj  stw rz n  prz z K m sję ur p jską wsk zuj ,  dl  

kr l n , czy d n  f rm  przyn l y d  s kt r  MSP p dst w w  zn cz n  m  
l czb  w n j z trudn nych sób r z wyn k  f n ns w  kr l n  j k  sum  
ktywów lub w lk ć r czn g  br tu [3, s. 33]. Szcz gół w  kryt r  p dz łu 

wyn k jąc  z t j d f n cj  dl  p szcz gólnych p dm tów prz dst w  T b l  1.  
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T b l  1 

D f n cj  m łych  r dn ch prz ds b rstw wg K m sj  U  
Kryt r um p dz łu Typ prz ds b rstw

L czb  

pr c wn ków 

Wyn k  f n ns w  

M kr prz ds ęb rstw  mn j n  10 r czny brót n  prz kr cz  2 m l nów ur  
lub r czn  sum  b l ns w  n  prz kr cz  2 
m l nów ur  

M ł  prz ds ęb rstw  mn j n  50 r czny brót n  prz kr cz  10 m l nów ur  
lub r czn  sum  b l ns w  n  prz kr cz  10 
m l nów ur  

r dn  
prz ds ęb rstw  

mn j n  250 r czny brót n  prz kr cz  50 m l nów ur  
lub r czn  sum  b l ns w  n  prz kr cz  43 
m l nów ur  

ródł : pr c w n  wł sn  n  p dst w  R zp rządz n  K m sj  (W ) nr 70/2001 z dn  12 
styczn  2001 r. 

 
S kt r M P w P lsc , p d bn  j k w kr j ch wys k  r zw n ętych dgryw  

w ną r lę w g sp d rc . b cn  dz ł  w n m k ł  1,94 mln prz ds ęb rstw c  
st n w  99,8% d wszystk ch prz ds ęb rstw dz ł jących n  t r n  kr ju. W ród 
n ch n jl czn jszą grupą (96,2%; 1,94 mln) są m kr prz ds ęb rstw . Prz w jąc  
w ększ ć k ł  88% wszystk ch prz ds ęb rców z s kt r  MSP t  s by f zyczn  
pr w dząc  dz ł ln ć g sp d rczą. s by pr wn   j dn stk  rg n z cyjn  
n p s d jąc  s b w c  pr wn j st n w ą 11,3% m łych  r dn ch 
prz ds ęb rstw. P lsk  MSP skup ją s ę prz d  wszystk m n  dz ł ln c  w 
s kt rz  usług  h ndlu (76,6%), rz dz j z  w bud wn ctw  (13,1%)  
prz twórstw  prz mysł wym (10,3%) [4, s. 12-20].  

W dług d nych z r j stru R G N n  prz strz n  l t 2008-2017 l czb  
prz ds ęb rstw n w  p wst łych prócz r ku 2009  2011 był  wy sz  n  
zl kw d w nych. Przy czym, ch ć b  k t g r  wyk zyw ły t nd ncj  wzr st w , 
t  l czb  prz ds ęb rstw wyr j str w nych r sł  n zn czn  szybc j w p równ n u 
z l czbą n w  p wst łych f rm (w 2017 r. był   p n d 17% wy sz  n  w 2008 r.) 

T b l  2 
L czb  prz ds b rstw n w  p wst łych  zl kw d w nych w P lsc  w l t ch 

2008- 2017 (w tys.) 
R k 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

L czb  

prz ds b rstw 

n w p wst łych  

318 358 402 346 358 365 357 360 349 361 

L czb  

prz ds b rstw 

zl kw d w nych  

245 350 238 384 252 270 305 292 294 287 

ródł : pr c w n  wł sn  n  p dst w  d nych z publ k cj  GUS Zm ny struktur ln  
grup p dm tów g sp d rk  n r d w j w r j strz  R G N l t  2008-2017. 

 
Udz ł M P w tw rz n u PKB n  prz strz n  st tn ch l t syst m tyczn  r n  

 w dług st tn ch d stępnych d nych prz kr czył 50%. S kt r M P st n w  m jsc  
pr cy dl  68,7 % pr cujących w prz ds ęb rstw ch, g n ruj  p n d p ł wę (56%) 
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przych dów gół m r z bl sk  j dną trz c ą w rt c  ksp rtu wyr bów  usług 
(30%). C  czw rty prz ds ęb rc  z s kt r  M P p n s  n kł dy n  nn w cj ,  
r dn r czn  n kł dy prz ds ęb rstw n  nn w cj  r sną  8,3% r z  24,3% n  

dz ł ln ć b d wcz -r zw j wą[4, s.18-30]. 
P dsum wując p wy sz , m n  stw rdz ć  s kt r MSP j st s łą n pęd wą 

p lsk j g sp d rk , p n w  wyw r  zn czący wpływ n  gólną sytu cję 
k n m czn -g sp d rczą kr ju. F rmy w n m dz ł jąc  wzm cn ją k nkur ncję, 

p budz ją d  wzr stu g sp d rcz g , m ją du y wpływ n  r zwój l k lny  
 r g n lny r z są w nym l m nt m st b ln g  syst mu g sp d rcz g . 

D d tk w  p prz z sp cyf czn  c chy ch r kt ryzując  m ł   r dn  
prz ds ęb rstw , m. n.: m ł  sk l  pr dukcj , m b ln ć  l styczn ć dz ł n , 
s kt r MSP skut czn  funkcj nuj  w r g n ch dz ęk  wyk rzyst n u n sz 
rynk wych, n f ktywnych dl  du ych f rm. M ł  f rmy tw rzą t ńsz  m jsc  
pr cy, dz ęk  z st s w n u mn j k p t ł chł nnych t chn l g  r z r dukują s b  
k szty p prz z wyk rzyst n  l k lnych sur wców  l k ln j s ły r b cz j. 
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FEATURES OF THE USE OF THE BRAINSTORMING METHOD IN 

FORECASTING THE DEVELOPMENT OF AN ENTERPRISE 

 
Modern changes substantially outweigh all that was experienced by humanity in the 

past by their scale and possible consequences. In the conditions of dynamic changes in 
mutating fast-moving environment it is extremely important to choose the most effective 
management solutions for solving the set tasks.  

As F. Rogers reasonably argues, changes can become your ally if your company is 
active and accepts changes by catching incoming signals from everywhere. Of course, 
the changes will be your enemy if they catch you by surprise. Therefore, you must 
manage changes, or changes will manage you [1]. 

Instead, one of the classics of modern management P. Drucker, focusing on the 
nature and objective inevitability of today's changes, believes that managing changes is 
impossible, it is only possible to be ahead of them. Hence the conclusion can be drawn 
that for today changes are the norm, the inevitability of which it is necessary to accept 
[2]. Therefore, an important task of the present time is the need for an interrelated study 
of theoretical concepts and methodological approaches to forecasting, on the one hand, 
and the organization of its implementation and use in management - on the other. 

Among the variety of forecasting methods, it is necessary to distinguish the 
methods of expert assessments. Expert assessments are currently the most widespread 
way of obtaining and analyzing qualitative information. The well-known leader of the 
Western world in forecasting developments, including expert assessments, is the USA 
[3]. 

It should be noted that the significant contribution to the development of the theory 
and practice of expert assessments was made by the following scientists: Rogers F.J., 
Drucker P.F., Yermilov A.P, Hrabovetskyi B.Ye., Lisichkin V.V. 

When developing forecasts, one has to deal with a large number of alternatives, 
each in turn depending on a combination of factors. The same is true in the process of 
finding effective managerial decisions. In addition, in solving complex problems, there 
have been repeated cases where forecasters sometimes come across an "insurmountable 
wall" due to lack of knowledge in a particular field.  

To solve these and other problems, the search for ideas and solutions in the early 
forties of the 20th century, methods of collective generation of ideas began to be widely 
used, one of which is the method of brainstorming. 

The essence of this method is to create a relatively small group of highly qualified 
specialists of 10 to 15 people, to set a task and get productive ideas from them on issues 
of interest to the researcher. The task of the group includes, first of all, finding 
extraordinary managerial decisions in conditions of extreme uncertainty. 
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For ensuring creative work of the group it is necessary to carry out certain 
organizational measures. Thus, some days before the session (meeting) its participants 
should be provided verbally or in writing with general information about the issue that is 
subject to discussion. The brainstorming session should generate a large number of 
ideas, and every idea, however absurd at first glance, should be carefully considered and 
assessed, bearing in mind that even obvious absurdity can sometimes push a thought to a 
useful idea. 

The founder of the method, A. Osborn, suggested to prohibit criticism in the 
collective generation of new ideas and decisions and to search consistently in two stages 
and in two groups. The first group, ‘generators’, suggests ideas, strictly adhering to the 
rule of ‘prohibition of criticism’. The second group, ‘experts’, considers and analyzes the 
ideas put forward by the generators [4, p. 50]. 

The method of brainstorming (deferred judgment) is regulated by the following 
rules: it is forbidden to criticize the ideas put forward (the classic version of 
brainstorming), the duration of one speech is limited, multiple speeches of the same 
participant are allowed, all the ideas expressed must be noted down. 

The assessment of the ideas put forward by analysts is carried out at the next stages 
of the study. Free expression of opinions without their critical evaluation contributes to 
an avalanche of ideas. An idea expressed by one of the group members generates either a 
creative or a critical reaction. Since, according to the rules, criticism of experts' opinions 
is prohibited, positive, that is, productive results emerge from a negative reaction.  

As the experience of using the method of brainstorming shows, group thinking 
generates 70% more valuable new ideas than the sum of individual thinking [5]. 

Since the results of brainstorming are the fruit of the whole group of specialists, no 
proposal is personified. This is explained by the fact that the idea expressed could belong 
to another participant who expected when he was given a word. In addition, individual 
ideas may be prompted by the ideas that were expressed somewhat earlier. 

In the process of brainstorming (referred judgment) 50 to 150 different ideas are 
advanced, while during the individual work about 10 to 20 ideas are put forward. For 
example, General Electric company received 175 ideas during 30 minute session for 
solving the problem of optimal connection of two electric drives. 

Assuming that the method of brainstorming is based on the hypothesis that among a 
large number of ideas there are at least a few good ideas, naturally, there is a problem of 
choosing the best ideas from the set of proposed ones. 

The prohibition of discussion of the ideas put forward, on the one hand, allows 
getting acquainted with different approaches to solving the problem, on the other hand, it 
limits the ability to focus the attention of participants on more productive ideas evaluated 
according to certain criteria. 

The method involves several stages [4, p. 52-53]: 
- forming a group of participants by number and composition (of one rank, if the 

participants are familiar with each other, and of different rank, if the participants are 
not); 

- setting the problem to participants of brainstorming, which is executed in the form 
of a problem note (description of the problem situation); 

- generating ideas according to the following rules: statements of participants must 
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be clear and concise; skeptical remarks and criticism of previous speeches are not 
allowed; each participant has the right to speak for many times, but not in a row; it is not 
allowed to read in succession a list of ideas that can be prepared by participants in 
advance; a caller by his or her actions should promote the advancement of productive 
ideas; 

- systematizing ideas expressed at the stage of generation; 
- destructing systematic ideas, which means their comprehensive criticism by the 

participants of brainstorming as to the possibility of its implementation; 
- careful evaluating of comments and compiling a list of ideas that can be used; 
- compiling a final list of ideas not refuted by critical remarks. 
Innate skeptics and critics are not included to a group of idea generators; on the 

contrary, it is attempted to attract people with fantasy; specialists in related professions 
and one or two people "from the sidelines" who have nothing to do with the task (e.g. a 
physician, hairdresser, postal worker) are included. 

It should be noted that the invited person "from the sidelines" has no previous 
experience in solving the task, and therefore he will offer the most unexpected, although 
often completely unacceptable solutions. By the way, many creators of science and 
technology in various forms expressed the idea that unexpected solutions are often found 
not by a specialist, but by those who do not know that a certain task is unsolvable. From 
the history of science and technology, you can cite many examples of the validity of 
such a statement.  The session of idea generators lasts not for a long time, usually 30 to 
50 minutes. The session is led by a caller, whose skills the effectiveness of the group 
largely depends on. 

The list of ideas is then transmitted to a group of experts whose tasks include not 
only the evaluation of ideas, but also the analysis of hidden possibilities in each 
sentence. Thus, due to its features, the method of brainstorming is an effective means of 
updating the creative potential of specialists. This is due to the fact that in the process of 
communicating with colleagues, numerous meetings and discussions, the participants of 
the collective generation of ideas gradually train and expand their intellect, which in the 
end allows seeing the problem under study in a new way, critically view new ideas put 
forward and refine their own ideas. 
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MAIN DIRECTIONS OF DEVELOPMENT OF THE PERSONNEL 

MOTIVATION SYSTEM IN COOPERATION AND SMALL BUSINESS OF 

THE REPUBLIC OF BELARUS 

 
The effectiveness of any economic measures is determined by their impact on 

the attitude of people to labor. A satisfied employee works better, more productive 
and more willing to reveal his potential – this requires a well-thought-out motivation 
of his interests. That is why the problem in the field of work with personnel is one of 
the most important problems at the present stage of economic development in most 
countries of the world. 

Motivation contributes to the development of the country's economy, ensures the 
level of citizens' well-being, because any person works to earn money, which will 
allow him to meet his own needs and requirements, and it is the factor that has a 
significant impact on the manifestation of human activity in the workplace. The 
success of any company depends on how effective the work of employees is. Their 
behavior depends on the internal and external environment, but it is the internal 
environment that has a greater influence on the formation of installations and the 
desire to achieve a certain result. However, not all the managers understand how 
difficult it is to manage this resource. The task of managers is to maximize the use of 
the staff opportunities. No matter how strong the decisions of the leaders are, the 
effect from them can be obtained only when they are successfully put into practice by 
the employees of the company. And this can happen only if employees are interested 
in the results of their work. 

First of all, it is worth analyzing the various interpretations of the labor of 
scientists from the CIS countries on the concept of motivation. 

According to the opinion of one of the well-known Russian scientists, A.Y. 
Kibanov, the motivation of labor activity is «the desire for working needs that 
requires certain difficulties aimed at achieving the goals of the organization» [1, p. 
61]. A similar definition is given by Grigor O.E: «Motivation is a process starting 
with a physiological or psychological lack or need that activates behavior or creates 
an incentive aimed at achieving a specific goal or reward» [1, p. 524]. Belarusian 
researcher Aleksandrenok M.S. defines motivation as a process of systemic influence 
of the motives with other psychological phenomena, such as needs, claims and 
expectations, incentives, attitudes of a person to a certain behavior” [2, p. 49]. 
Zavyalova E.A. treats labor motivation as an internal motivation to a certain labor 
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behavior, limited by mental and physical abilities of people» [2, p. 14-15]. All these 
definitions are united by focusing on the person (individual), that is why the concept 
of motivation is explained as the state of a person – a set of motives, the process of 
forming incentives to work. 

Different from the above definitions of labor motivation are presented by 
scientists: Mikulich A.V., Bazyleva M.N., Genkina B.M., Andreeva O.V., 
Krasnikova I.V., Gainutdinova L.I., Bogdashits E.A. In particular, Belarusian 
scientist Mikulich A.V. gives the following interpretation: «Motivation is the most 
complicated process of influencing the conscious interests of an employee, which are 
based on the conditions of material life and needs, that turn into a material stimulus 
and act as an incentive for useful activity» [3, p. 35]. Bazyleva M.N. defines 
motivation as the process of encouraging oneself and others to work towards the 
achievement of personal goals and the goals of the organization [3, p. 122-123]. 
Genkin B.M. briefly and sufficiently capaciously says: «Motivation is the motivation 
of a person and organization to change their condition» [3, p. 22]. Bogdashits E.A. 
considers the motivation of labor from both the object and the subject of 
management: «Motivation is the dialectical unity of the interests of the subject and 
the object of management. At the same time, from the standpoint of the object of 
management, it reflects the process that determines the individual's conscious choice 
of the type of labor behavior and is associated with the formation of his motivational 
sphere of labor; from the position of the subject of management, motivation is a link 
in the system of management functions and the semantic function of personnel 
management» [3, p. 21-22]. 

There exists also a generalized view of the concept of labor motivation, in which 
the authors give a comprehensive definition of the concept. For example, 
Gamirov N.V.considers two aspects of motivation. As a psychological process, 
starting with a physiological or psychological need, which activates a person’s 
behavior or creates an urge in him to achieve a certain goal or reward. As the 
definition and creation of socio-economic conditions, the reasons for the effective 
work, taking into account the needs, psychology, behavior of an individual or groups 
of people. 

The relevance of research of the development of forms and methods of labor 
motivation is due to the agrarian reform and the formation of a new type of economy. 

The goal of managing the current economic situation should be, first of all, 
increasing staff interest in improving the performance of the enterprise to extract 
maximum profit during the periods of significant increase in market size. The main 
measures to improve the motivation and incentives for management personnel: 

 1. Establishing remuneration of managers and specialists  as the main form of  
the contract system, in which the principles and procedure for the remuneration of 
managerial personnel should be defined, the direct dependence of the amount of 
remuneration on the achieved results is established. 

2. The establishment of salaries for management personnel for the coming year 
depends on the achieved level of the net profit for the year. 
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3. The establishment of salaries at a sufficiently high level, which will attract, if 
necessary, the most competent and energetic workers, distinguished by high culture 
and professionalism. 

4. The level of salaries should not exceed the level of remuneration that 
management personnel could receive in the view of various additional payments, 
allowances, bonuses and other payments. 

5. The introduction of a reward system "for long service." 
6. Providing an opportunity to work on a shorter working day due to 

interchangeability. 
7. Implementing career planning for managerial employees. 
8. Providing an opportunity to get a second education and improve their skills 

using the funds of the company. 
9. Expanding the responsibilities of managerial employees, increasing personal 

responsibility and interest. 
10. Improvement of bonuses by paying a premium monthly based on the results 

of the enterprise’s operation (growth in the volume of work and services in 
comparable prices and terms by the corresponding period of the previous year and the 
fulfillment of the profit plan). 

11. Insurance of employees at the expense of the enterprise, payment of a sick 
leave above the established level. 

12. Development of measures providing the involvement of the employees in 
management, their promotion, career planning, obtaining a second education in the 
educational institutions and advanced training through internships at similar 
enterprises, including the neighboring countries as an exchange of experience. 

It is during the creation of such conditions that the interests of the parties will be 
identified, i.e. a one-to-one correspondence between the interests of the parties will 
be ensured: advantageous for one side is beneficial for the other; and vice versa, 
disadvantageous for  one side is disadvantageous for the other.  

Thus, motivation is an important management function, which consists of 
activating, stimulating, managing and implementing the targeted behavior of people 
to achieve their own goals and the goals of the enterprise. Since the needs cause a 
person to strive for their satisfaction, managers must create situations that allow 
people to feel that they can meet their needs through the type of behavior leading to 
the achievement of the organization’s goals. To achieve the sustainable growth in 
labor productivity is impossible without improving the functioning of the mechanism 
of motivation and stimulation of employees. 

References: 
1. Kibanov A. Ya.,  Motivation and stimulation of labor activity: Textbook. Moscow : 

INFRA-M, 2009. p. 524. 
2. Grigor O. E. The development of work motivation at different stages of the life cycle of an 

organization : dis. … cand. economics: 08.00.05. Mokwa, 2005. 
3. Aleksandrenok M. S. Labor motivation in the enterprise management system and the 

organizational and economic mechanism of its development. Cand. Economics Sciences : 08.00.05. 
Minsk, 2005. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



313 

 336.1 

Vinnytska O. A. 

Candidate of Economic Sciences 
Associate Professor, Department of Finance,  

Accounting and Economic Security 
Pavlo Tychyna Uman State Pedagogical University  

Uman, Ukraine  
 

REGULATORY MECHANISMS FOR FISCAL DECENTRALIZATION  

 

The decentralization of public finances is an integral part of budgetary 
regulation, namely, regulation of intergovernmental relations, of which the state is 
one of the parties. The regulatory mechanisms of fiscal decentralization – a set of 
forms and methods of influencing the organization of budgetary relations at the 
subnational level, are formed to meet the challenges of regulating the process of 
fiscal decentralization.  

Regulatory mechanisms, in addition to the establishment of territorial finance 
management standards and quality management requirements in the context of fiscal 
decentralization, are designed to contain incentive elements that promote responsible 
autonomy in fiscal policy at the subnational level. As a rule, regulatory mechanisms 
are aimed at preventing the inefficient development of the fiscal decentralization 
process [1].  

According to S. Larina [2], the effectiveness of fiscal decentralization requires 
the central authority of regional and local authorities to set budget policy goals, 
develop models of social behavior taking into account parameters, or consolidate the 
positive effect of fiscal decentralization, or prevent the occurrence of situations 
contradict the established requirements (as an option – level their consequences). The 
central government “forces” territorial structures to act accordingly, and here its 
position in the implementation of the budget decentralization strategy and approaches 
to the development of regulatory mechanisms is important.  

The development of regulatory mechanisms for fiscal decentralization should be 
carried out comprehensively, combining the principles of reasonableness, 
complementarity (compatibility and interconnectedness) as a common basic 
framework and the principle of specification, as an additional compensation tool with 
clearly determined conditions for restoring broken budget interconnections to 
maintain stability of the public finance management system [3].  

At the same time, an effective model for organizing intergovernmental relations 
should be based both on a clear delineation of expenditure and income powers, giving 
all levels of government sufficient sources of income or authority to locate (install) 
them to implement their functions.  

For example, in the USA, Australia, Canada, New Zealand, Switzerland, 
communities (voluntary associations of residents) not only make their decisions 
independently of the federal and state governments, but also ensure their 
implementation at their own expense. This forces citizens to make better decisions, 
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because an increase in public goods requires high costs, which means higher taxes 
[4].  

The instruments of budget regulation of local budgets include: in the Russian 
Federation regulatory deductions from regulatory income; the provision of 
intergovernmental transfers in the form of subsidies, subventions, subsidies, including 
subsidies allocated from the fund of financial support for municipalities [5]; in the US, 
through subsidies, subventions and subsidies, the government can actively influence the 
socio-economic development of municipalities. Inter-budgetary equalization in the 
United States is represented by a complex system of budget grants allocated to budgets 
of different levels; in Germany, interbudget transfers to communities in the form of 
subsidies play an important role, since a powerful system of equalization of budgetary 
sufficiency due to “solidary” taxes (where the VAT redistribution system is of great 
importance) is used mainly for land. For local governments, revenues from taxes and 
other sources are not sufficient to fully implement a number of programs. Therefore, 
they are dependent on land subsidies. Some subsidies (as in the United States) are 
allocated for specific purposes, and some can be freely disposed of. Such a scheme for 
equalizing fiscal resources at the local level is intended to reduce the inequality of 
communities within each land, since in some there are large tax revenues, and in others 
there are not enough funds to finance community spending commitments [6]; in Canada, 
intergovernmental transfers in the form of earmarked and non-earmarked transfers are 
provided to ensure minimum national standards below budgets. There are three main 
areas of the vertical redistribution of budget funds: non-earmarked transfers to equalize 
budget revenues, transfers as part of funding approved programs, and financial 
assistance as part of a financial support plan [7]; in France, which is a unitary state and is 
characterized by a high degree of centralization, government subsidies and subsidies are 
used to equalize local budget revenues [6].  

Regulatory mechanisms should have a stimulating effect on the financial 
behavior of subnational authorities, promote the growth of quality and responsibility 
in managing public finances. So, fiscal decentralization is aimed at the formation of a 
qualitatively new system of public finance management. 
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INTRINSIC MOTIVATION IN THE CLASSROOM 

 

Nowadays engaging students is a major challenge for teachers. In most cases, 
it’s all about finding the proper motivation. It plays a significant role in students' 
learning.  

Psychologists have identified two forms of motivation: intrinsic and 
extrinsic.  Intrinsic motivation refers to an inherent interest in a topic (“learning for 
learning’s sake”).  These individuals find a subject enjoyable and they naturally 
desire to learn mastery of it.   Extrinsic motivation, on the other hand, refers to a 
desire to pursue a subject for reasons outside of the individual, such as rewards, 
grades, parental or instructor approval, etc.  These individuals are motivated to learn 
a subject not because they want to learn it, but because learning the material will get 
them good grades, parental praise, or because jobs in that field pay well; all of which 
are external rewards[1]. 

Intrinsic motivation is the desire of students to participate in an activity because 
it is interesting, enjoyable and informative, rather than for grades, some rewords. 
Daniel Pink concludes that we are more motivated by intrinsic motivation, the desire 
to do thingsbecause they matter. This completely upends the traditional thinking 
about motivating behavior. We have a desire to be part of something important, 
something larger [2]. 

Daniel  Pink writes that we are motivated by three main forces: autonomy, 
mastery, and purpose. The purpose is emphasized by the author as the highest form of 
motivation. 

Motivated students are more excited to learn and participate.Usually, teachers 
are faced the lack of intrinsic motivation in the class. It becomes a serious problem, 
even a gap on the way to achieve the goals.  

In this work we propose some tips to boost your students' intrinsic motivation. 
1. Allow your students to make a choice during the classes. 
2. Outline the goals clearly, so that the students know what is expected of them. 
3. Find out the information about each student's interests and motivating factors. 
4. Create supporting learning environment. 
5. Focus the learners' attention while giving the instructions or explanations. 
6. Don’t use negative motivation. 
7. Beef up your students' self-esteem. 
8. Use modern devices. 
9. Engage learning experience. 
10. Provide instructive feedback. 
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11.  Encourage collaboration. 
13. Use interactive methods of teaching. 
14.  Use various activities during the classes. 
15.  Tap into their innate curiosity.  
16. Show your students the importance of knowledge in modern life. 
17. Teach your learners how to study. 
18. Take into consideration multiple intelligences. 
The teachers should always remember that students who have found motivation 

within themselves become lifetime learners. Teachers are in the position of the role 
models for their students. That is the main reason why not only learners should be 
motivated. Motivating students into the process of learning can open up a  new 
horizon for  the self-realization and investigation. 
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Plants are the primary recipients of the environmental factors’ complex 
influence, producers of organic matters and oxygen, phytomeliorants and play a role 
in shaping the landscape of the urbanized area. Green plantations affect the thermal 
and air conditions of the surrounding areas. Under the trees crown the surface 
receives in average of 10 times less thermal energy than in the open space. Woody 
plants reduce the speed and strength of the wind, depending on the laziness of the 
crown. The highest phytomeliorative efficiency is shown by the next species: Populus 
pyramidalis Rozier,  Quercus robur L., Tilia platyphyllos Scop., Pinus sylvestris L., 
Larix polonica Racib. These trees produce the biggest amount of oxygen and are 
characterized by the highest accumulation capacity of toxicants and dust [2, 5]. An 
important means of combating the harmful emissions of road transport and industrial 
enterprises is the strip of green plantations, the efficiency of which can vary in 
sufficient limits – from 7% to 35%. It is known that a tree of medium size in 24 hours 
restores as much oxygen as necessary to breathe three people [2, p. 17]. 

Green plants perform sanitary-hygienic function, as they release phytoncides, 
killing pathogenic bacteria and delaying their development. These properties are of 
particular value in a city where the air contains in tens of times more bacteria than the 
air of natural ecosystems. Coniferous woody species are two times more effective 
maintaining phytoncide function than deciduous species. The intensity of the 
allocation of plants’ phytoncides is influenced by seasonality, vegetation stage, soil-
climatic conditions [1; 6]. 

The air purity is largely determined by the ratio of the number of light 
negatively charged ions that purify the air and the heavy positively charged ions that 
pollute the air. The source of positively charged heavy ions is ionized molecules of 
smoke, dust, and toxicants’ evaporation [2; 5]. 

The qualitative feature of the air of the greened area is the saturation of it with a 
negatively charged ions, that is the reason of such a favorable effect of air on the 
condition of the human body. For a clearer idea of the possibility of plants to enrich 
the air with negatively charged light ions, they can cite the following data: the 
number of light ions in one cubic centimeter of air under the forests’ conditions is 
2000-3000, in cities’ parks conditions – 800, in the industrial area – 200-400, in a 
closed crowded room – 25-100 [7, p. 290]. Air ionisation is determined both by the 
area of green plantations and the natural composition of plants. The best air ionizers 
are mixed coniferous-deciduous plantations. Pine stands only in adulthood have a 
beneficial effect on the air ionization, as the concentration of light ions in the 
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atmosphere is reduced due to the release of turpentine vapors by young weeds [7, 
p. 285]. 

One of the consequences of urbanization is the increase in the level of noise 
pollution of the environment, the sources of which are industry and transport. Noise 
at an intensity exceeding 85 dB is dangerous to the human body and leads to a 
violation of physiological functions, the work of the cardiovascular and nervous 
systems. An effective method for controlling the noise levels of urban areas is the 
creation of strips of green plantations capable to absorb 26% of sound energy and 
dissipating 74% [3; 4]. 

Trees and shrubs prevent soil erosion and water pollution, as well as through 
branched root systems they prevent soil landslides. Plants play a positive role in the 
delay of snow. For instance, birch keeps 4-5% of snow in crowns, pine – 20-35%, 
spruce – 50-55%. Green plantations play an important role in water purification, 
under their influence the alkalinity of water is increased, its rigidity is decreased, 
transparency is improved [1, p. 40]. 

The role of green plantings in the fight against fires lies in the fact that 
deciduous tree species contain a large supply of moisture and prevent the spread of 
fire. Great importance of plantings is in the fight against mudflows. In order to reduce 
the damage from possible flooding of the territories it is necessary to create coastal 
protective green strips along the lines of probable mud flows. To create anti-erosion 
plantings oak, pine, fir, birch, poplar, maple can be used [2; 6]. 
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