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Abstract 
The authors consider the problems of studying the biodiversity ichthyofauna of water bodies 

in the north of Kostanay region. There is a relatively low level of species diversity of bony fish 
(Osteichthyes), represented by carps (Cypriniformes), perciformes (Perciformes), etc. The low 
degree of biodiversity of this group is combined with the specificity of the species composition of 
the region's water bodies, ensuring the uniqueness of individual water bodies as ecological systems. 

 
 : , ,  ,  , 

 .  
Key words: biodiversity, ichthyofauna, species composition, aquatic ecosystems, Kostanay 

region. 
 
 

 ,       -
,    ,    -

       [1]. 
     ,     -

          -
 .    ,  ,   -

,  ,      -
      ,   ,  -

         -
 . 
     (Osteichthyes) –     -

  ,      -
 .      150  ,   

  (Acipenseriformes),  (Salmoniformes)  
(Cypriniformes),  (Perciformes),  (Esociformes),  (Si-
luriformes);     16 , 21 , 77 -

,      , . .   
 [2, 3]. 

  ,      
     ,  25  (7 

)    ,    16 %    
 ,    .  ,    

   ,     ,    -
, ,   (   , -

          ) [3, 4].  
        2016-2017   
  ,      . 

      ( -  ); 
      ,     -

   ,   ;  -
   (   , ,  -

  - ,   . .) [4]. 
       , 

         1  .;  -
 : , , , ,   ,  -

   .       , 
    ,     -

   [4]. 



208 

        -
        ; 

   ,      
–  ,    .    -

     : 1.   (F) – 
           ; 

2.    (H) –    ; 3.   
 (G) –      .   

          
  1 .        -

 ,        ;  
    , .  

      -
;       ,  

     .  -
   -  [2, 3]. 
         -

        -
   (Kj),   : 

Kj = , 

 a –       ;  
b –       ; 
c –   ,      -

.           ,   ,   . 
         

 ,    –  ,   –  ,   
–   [5, 6]. 

      332   ,  
      .   -

    ,      -
 .  

    ,   332   
  (Cypriniformes)  225  ,    

(Perciformes) – 72;    (Esociformes)   -
  – 35. 

         
 :   (Carassius auratus gibelio) – 100 .;  -

,   (Perca fluviatilis) – 48 .;  (Tinca tinca) – 43 .; -  
(Perccottus glehni) – 39 .;   (Esox lucius) – 35 .;  (Abramis brama) – 
27 .;  (Rutilus rutilus) – 20 .;  (Cyprinus carpio) – 20 .   

,         -
  . 

         
         (2016-2017 .); 

      1. 
 

 1 –    .  
 

2016  
   

 (Perciformes) 30 
 (Esociformes) 9 
 (Cypriniformes) 21 



209 

: 60 
2017  

   
 (Perciformes) 22 
 (Esociformes) 8 
 (Cypriniformes) 25 

: 55 
 : 115 

 

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

         2016-2017 . ,  
 ,         (6  

),     (    )   
 ( , , , ). 

        -
, ,   ,   2016 ,   4   

(  , - , , ),   2017   -
   (    – ,    ). 

          
      (  , Kj). 

          2017 
,     – =0,28; – =0,20; – =0,27. -

,   100%       ( ) 
   1,        
       , . ., , 

   .   .    0,28. 
   , ,    -

   ,    ,   
 ; ,    (F)  , ( . ), 

  12,1 ,          11,4 
.         ( . ),  12,5,  

          13,8 .  
 ,       

    ,      
-  (  ),     . 

       . 
,    ,     [2, 3]. 

 (Cypriniformes) 
68%

 ( Perciformes) 
22%

 ( Esociformes) 
10%

 
 1 –         

    (2016-2017 .) 
 



210 

          
       « ». 

     -   
      .  

          
     [7].  

 
 : 

1.  . . . – : -  , 2011. – . 7-24. 
2.  . .,  . .,  . .,  . .,  . .  

 . – : , 2013. – 312 .  
3.  . .,  . .,  . .,  . .,  . .  . – 

: , 1969. – . 49-312. 
4.  . .,  . .    . – , 2004 . – . 

14-49. 
5.  . . -         -

 . – : , 1974. – . 89-97. 
6.  . . :    . – :  , 

1990. – 376 . 
7.  . .,  . .      
        // V  - -

  «      ». – , 2019. – 
. 132-137. 

 
 

       
 -   

 

Computer technologies as a factor in the integration of educational and research activities 
 

. . 1, . . 2, . . 3, . . 4 

V.V. Vazhev1, N.V. Vazheva2, M.A. Gubenko3, E.M. Ergalieva4 
 

1  -   . . . ,  
, , vladimir.vazhev@gmail.com 

23     . . , 
, , gubenko_kspi@mail.ru 

4    . - , , , erg_el@mail.ru 
 

 
         -

.           
 « ».     -

     .     
    ,     -

 .  
Abstract 

Computer technologies occupy a considerable place in modern science and education. The 
article summarizes the experience of using computer technology in teaching students of the special-
ty Chemistry". The systematization of used computer tools and technologies in the context of disci-
plines is proposed. Computer technologies are a means of implementing the principle of scientific 
learning, means of bringing together educational and research activities. 
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