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Koniukhov S. L. Designing the content of future software engineers training in object-oriented programming
An educational content of training of future software engineers at universities should aid the formation of their professional

competencies. The programming paradigms are the basis for the creation of such content since ensuring its sustainability in
circumstances of software development technologies updating. In this paper, we examine the problem of improving the educa‑
tional content in the eld of learning of object-oriented paradigm. We o er to form a cross-cutting content line for learning
object-oriented paradigm as a part of the “Programming” course, as well as a number of other curricular courses. To design
the educational content we use the method of qualitative content analysis of sources devoted to object-oriented paradigm.
On this basis, we de ne a sequence of studying object-oriented programming, analysis, and design. The result of compliance
with this cross-cutting line is the formation of students’ competence in the eld of object-oriented development.

Key words: professional training, future software engineer, higher education institution, object-oriented programming,
object-oriented analysis, object-oriented design, programming language, educational content.

 378.14.015.62:504

 . .
  :

     

          014.05 «   ( )»
               ‑

 . ,         
             

 ,           
 .   ( )    : «

            ».   ‑
            

   ,          
.           .   

     ,        ‑
           «     ».

 :    ,   ,   , ‑
  .



109

 62’2018                                                                                  5.  :   

          . ,   
     ,      

.       ,     -
.  ’       ,  -

               
  (  – )   -   . 

    .         
.      ,   «  » 
    .

           [1; 2].
      ,      

        ,    
     ,     , 

     ,     .
      . - , . ,

. , . , . , . , . , . , . , . ,

. , . , .   .       
      . .  (    -
  ) [3], .  (       

  ) [4], . .  (     
      ) [5], . . , (   
  ) [6], . .  (     -

) [7], . . , . . , . .  [8]  .
           .   -

      . ,   (De Haan)  2001 . 
 «Gestaltungskompetenzen» («  »)     

 BLK-212,       [9].   .   (G.  de Haan)
 .  (M. Barth),     ,     , -

    [9; 10].       
 (   )    (    ). -

          ; -
    ; ;     ;  ;

  ;      .
     .  (R. McKeown)  ,   ,

,          [11].  ,
     , .  (J. Huckle)    

,    ,    ;    ’ ;
 ( , ,   );      -

;     ;       
 [12]. .  ( . Rieckmann)        -
     . ,    

   ,       
 ,     ,    [13].
 ,         . -

          
      ,    , -

        ,    
 .

             
 014.05 «   ( )».

     ,    ,  
.          

     [14; 15  .].    -
      :       -

,        ,    ( ) -
 (  , ,   ),     
  .
         

    ,     . 
   014.05 «   ( )»       

 ,       . -



110

    . . 

            
   .

          
   ,         -

  «     » (Tuning Educational Structures in Europe, TUNING)»,
  2000 .   [17].      -

      : ,    ( ). -
       .  -

      TUNING.   
       .

    -    -    
     .        014.05

«   ( )»   « »,      -
 ,    :        -

  ( ,    2018 .,      , 
  -       ).  -

           
014.05 «   ( )»        

    .
        014.05 «   ( )»

      [16]   TUNING [17]. -
      014.05 «   ( )»  10  -

,          .  -
           , 

  .
      ,    -

 ,         ,   
    ,      ,   

   .     ,    -
,  ,  , ,    .  

    . ,  9 «  
    ( )»       – 

,   ,       .
 ,      , 

    ,        
         ,  

       .    
   ,       ,      -
,    .       

  .        ( )  -
  ,        014.05 «
 ( )».

 ( )        -
 14:   – 7  ,      (014 «
»),  7  ( )   014.05 «   ( )».

      ,   , -
    .      

-    ,      -
 , ,      .   -

    : 5 «      
       ».    

           , 
      .

 ,     ,    
   014.05 «   ( )», ,     -
         ,       -
 ,            

 .  ,           -
,    ,       -
,      ,       

,            , 



111

 62’2018                                                                                  5.  :   

    ,   ,     
«     ».

,           -
 014.05 «   ( )»,    ,   ,

         ,    .
  ,       ,   -

   .      
         ,   -

      .  ,       
    .  ,     

           -
,  ,           

(  ,  ,  ,    ).  ’      
   .    ,   , -

 ,     5 «       
      »: «     
    ’      ».

 ,          
,              

          .
 ,        014.05 «   ( -

)»  ,         -
          : -

  ’ ,         
 ;       

. ,         
  :          

   .         -
   ,  , , ,  . 
            

    .
.      014.05 «   ( )» -

 ,          ,  
           -

 .    :     
      «       

      »,      -
  ,          
     «     ».

 :

1. Wals A. E. J. Mirroring, Gestaltswitching and transformative social learning. Stepping stones for developing sustainability
competence / W. E. J. Arjen // International Journal of Sustainability in Higher Education. – 2010. –  11 (4). – . 380–390.

2. Wiek A. Moving Forward on Competence in Sustainability Research and Problem Solving / [A. Wiek, L. Withycombe, C. Redman,
S. B. Mills] // Environment Magazine. – 2011. –  53 (2). – . 3–12.

3.  . .          :
. … . .  : 13.00.04 / . . ; -     , . . -  . . . . –
, 2014. – 400 .

4.  .           / . -
 //      . – 2014. –  2 (13). – . 248–254.

5.  . .          
 / . .  //  . . -  . . . – , 2012. –  22 (257). . VI. – . 44–55.

6.  . .         / [ . . ,
. . , . . ] //   . – 2016. –  3. – . 74–83.

7.  . .      / . .  //   -
  . – 2011. – . 2 (104). – . 79–82.

8.  . .   :   / [ . . , . . , . . ] // -
  .- .  «     ». –  : -

 . . , 2006. – . 145–147.
9. De Haan G. The BLK “21” programme in Germany: a “Gestaltungskompetenz” – based model for Education for Sustainable

Development / G. de Haan // Environmental Education Research. –2006. – Vol. 12. – Issue 1. – P. 19–32.
10. Barth M. Developing key competencies for sustainable development in higher education / [M. Barth, J. Godemann, M. Rieckmann,

U. Stoltenberg] // International Journal of Sustainability in Higher Education. – 2007. –  8 (4). – P. 416–430.



112

    . . 

11. McKeown R. Education for Sustainable Development Toolkit / R. McKeown. – [  ]. –   :
www.esdtoolkit.org/.

12. Huckle J. Education for Sustainable Development. A brie ng paper for the Teacher Training Agency / J. Huckle. – [
]. –   : www.ttrb.ac.uk/attachments/5ecda376-6e78-43b1-a39b-230817 b68aa4.doc.

13. Rieckmann M. Key Competencies for a Sustainable Development of the World Society / M. Rieckmann // Results of a Delphi
Study in Europe and Latin America. – 2011. –  20 (1). – . 48–56.

14.  . .          / . . -
, . .  //    . – 2011. – . 21.19. – . 288–294.

15.  . .             :  .
 -     , 10  2015 . / . .  //    . – ,

2015. – . 25.10. – . 9–14.
16.   .   / [ . . , . . , . . , . . -

] /  . . . . –  :  «  « », 2014. – 120 .
17. TUNING (     ( )    . – [

]. –   : http://www.unideusto.org/tuningeu/.
18.  .             «  

». – [  ]. –   : http://education-ua.org/.

References:

1. Wals A. E. J. (2010) Mirroring, Gestaltswitching and transformative social learning. Stepping stones for developing sustainability
competence. International Journal of Sustainability in Higher Education. 11 (4). . 380–390. [in English]

2. Wiek A., Withycombe L., Redman C., Mills B. S. (2011) Moving Forward on Competence in Sustainability Research and Problem
Solving. Environment Magazine. 53 (2). . 3–12. [in English]

3. Shapran Yu. P. (2014) Teoretychni i metodychni zasady formuvannia profesiinoi kompetentnosti maibutnikh uchyteliv biolohii
(dissertation). Kyiv : Drahomanov National Pedagogical University. [in Ukrainian]

4. Hrytsai N. (2014) Kontseptsiia metodychnoi pidhotovky maibutnikh vchyteliv biolohii u vyshchomu navchalnomu zakladi.
Naukovyi visnyk melitopolskoho derzhavnoho pedahohichnoho universytetu. 2 (13). S. 248–254. [in Ukrainian]

5. Onipko V. V. (2012) Kompetentnisnyi pidkhid do pidhotovky maibutnoho vchytelia pryrodnychykh dystsyplin dlia pro lnoi
shkoly. Visnyk Luhan. nats. un-tu im. T. Shevchenka. Luhansk, 22 (257), ch. VI. S. 44–55. [in Ukrainian]

6. Rudyshyn S. D., Koreneva I. M., Samilyk V. I. (2016) Ekolohichna kompetentnist yak zahalna kompetentist vchyteliv
pryrodnychykh dystsyplin. Ukrainskyi pedahohichnyi zhurnal. 3. S. 74–83. [in Ukrainian]

7. Dikareva I. G. (2011) Struktura informacionnoj kompetentnosti uchitelya biologii. Vestnik Tomskogo gosudarstvennogo
pedagogicheskogo universiteta. 2 (104). S. 79–82. [in Russian]

8. Barna L. S., Barna M. M., Stepaniuk A. V. (2006) Pidhotovka vchyteliv biolohii: kompetentnisnyi pidkhid. Materialy rehio-
nalnoho nauk.-prakt. seminaru “Profesiini kompetentsii ta kompetentnosti vchytelia”. Ternopil : Vyd-vo TNPU im. V. Hnatiuka.
S. 145–147. [in Russian]

9. De Haan G. (2006) The BLK “21” programme in Germany: a “Gestaltungskompetenz” – based model for Education for
Sustainable Development. Environmental Education Research. Vol. 12.  Issue 1. P. 19–32. [in English]

10. Barth M., Godemann J., Rieckmann M., Stoltenberg U. (2007) Developing key competencies for sustainable development in
higher education. International Journal of Sustainability in Higher Education. 8 (4). P. 416–430. [in English]

11. McKeown R. (2002) Education for Sustainable Development Toolkit [Electronic resource]. – Access mode : www.esdtoolkit.
org/. [in English]

12. Huckle J. (2005) Education for Sustainable Development. A brie ng paper for the Teacher Training Agency [Electronic resource]. –
Access mode : www.ttrb.ac.uk/attachments/5ecda376-6e78-43b1-a39b-230817b68aa4.doc. [in English]

13. Rieckmann M. (2011) Key Competencies for a Sustainable Development of the World Society. Results of a Delphi Study
in Europe and Latin America. 20 (1). . 48–56. [in English]

14. Mahazynshchykova I. P. (2011) Rezultat ekolohizatsii vyshchoi profesiinoi osvity u formati kompetentnistnoho pidkhodu.
Naukovyi visnyk NLTU Ukrainy. Vyp. 21.19. S. 288–294. [in Ukrainian]

15. Tunytsia Yu. Yu. (2015) Pro ekolohizatsiiu vyshchoi osvity Ukrainy z metoiu pidhotovky fakhivtsiv dlia staloho rozvytku :
dopovid na zap. kolehii M-va osvity i nauky Ukrainy, 10.11.2015 r. Naukovyi visnyk NLTU Ukrainy. Lviv, Vyp. 25.10. S. 9–14.
[in Ukrainian]

16. Zakharchenko V. M., Luhovyi V. I., Rashkevych Yu. M., Talanova Zh. V. Rozroblennia osvitnikh prohram. Metodychni
rekomendatsii. V. H. Kremen (Ed). Kyiv : DP «NVTs «Priorytety», 120 s. [in Ukrainian]

17. TUNING (dlia oznaiomlennia zi spetsialnymy (fakhovymy) kompetentnostiamy t  prykladamy standartiv [Elektronnyi resurs]. –
Rezhym dostupu : http://www.unideusto.org/tuningeu/. [in Ukrainian]

18. Rashkevych Yu. (2015) Pobudova standartiv vyshchoi osvity t  osvitnikh prohram v konteksti novoho Zakonu Ukrainy
«Pro vyshchu osvitu» [Elektronnyi  resurs]. – Rezhymdostupu : http://education-ua.org/. [in Ukrainian]

 . .   :      
          014.05 «  ‑

 ( )»            ‑
      . ,     

            
      ,    

         .  ‑
 ( )    : «    

         ».  
          



113

 62’2018                                                                                  5.  :   

     ,      ‑
     .      

    .         ‑
,            
      «     ».

 :    ,   ,  
,   .

Koreneva I. . Competences of biology teachers: review from the staindpoint of education for sustainable
development

The article analyzes the project of the higher education standard on the specialty 014.05 “Secondary Education (Biology)”
in terms of its potential for the formation of future competences of biology teachers with regard to education for sustainable
development. It has established that the proposed complex of general competences of future biology teachers can be considered
as the basis for forming a common culture of personality on the values of sustainable development and the grounds for forming
the ability to realize the functions of education for sustainable development in the process of professional activities. Among
the special (subjective) competences, the standard stipulates the following: “Ability to understand and implement the strategy
of  sustainable development in the process of educating and upbringing students”. This particular competence re ects the con‑
tent of sustainable development, directs the future preparation of biology teachers to the principles of education for sustainable
development, and provides for the promotion of the ESD in the professional training of a biology teacher. In general, analyzed
draft standard of the project is oriented towards education for sustainable development. However, there is the need for sup‑
plementing in terms of programmatic learning outcomes that are able to assess the level of training of future biology teachers
for the implementation of the functions of education for sustainable development and the cross-cutting line of “Environmental
safety and sustainable development”.

Key words: education for sustainable development, standard of higher education, preparation of teachers of biology, com‑
petence of teacher of biology.
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