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ʉ.ʉ. ɹʝʣʦʢʦʥʦʚʘ, ʊ.ɺ. ɹʫʛʨʦʚʘ 

 

ʇʈʀʄɽʅɽʅʀɽ ʉʆɺʈɽʄɽʅʅʓʍ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ  

ɺ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʄ ʇʈʆʎɽʉʉɽ ɺʋɿɸ 

 

 

ɸʥʥʦʪʘʮʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʣʠ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʞʠʟʥʠ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝ-

ʢʘ ʠ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ. ʆʥʠ ʦʢʘʟʳʚʘʶʪ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʩʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʦʚʨʝʤʝʥ-

ʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʟʤʝʥʷʷ 

ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʠ ʧʨʝʜʦʩʪʘʚʣʷʷ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʦʙʫʯʘʶʱʠʭʩʷ. ʈʦʣʴ 

ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʠ ʚʘʞʥʦʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠ-

ʨʝ. 

ʈʘʟʚʠʪʠʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʦ-

ʧʦʣʘʛʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʧʦ-

ʣʫʯʝʥʠʝ ʫʣʫʯʰʝʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʟʥʘʥʠʡ. ʕʪʦ ʩʦʟʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʤʝʞʜʫ 

ʩʪʫʜʝʥʪʘʤʠ ʠ ʥʝ ʪʦʣʴʢʦ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʦʥʣʘʡʥ-ʦʙʨʘʟʦʚʘʥʠʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ. 

 

S.S. Belokonova, T.V. Bugrova 

 

APPLICATION OF MODERN INFORMATION TECHNOLOGY IN THE EDUCATIONAL 

PROCESS OF THE UNIVERSITY 

 

 

Abstract. Modern technologies have become an integral part of the life of every person and socie-

ty as a whole. They have a huge impact on all areas of activity. Modern education is being transformed 

under the influence of information technology, changing the educational process and providing new op-

portunities for teachers and students.  

The role of digital tools in education is becoming more relevant and important in the modern 

world.The development of digital technologies in the educational space is one of the fundamental factors 

for the successful development of highly qualified specialists and the acquisition of improved quality of 

knowledge. This creates the opportunity for competitiveness between students and others. 

Key words: digitalization of education, vocational education, educational technologies, online ed-

ucation, information technology, distance learning. 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ, ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝ-

ʤʷ, ʧʦʟʚʦʣʷʶʪ ʚʝʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʥʘ ʚʳʩʦʯʘʡʰʝʤ ʫʨʦʚʥʝ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʚʣʠʷʝʪ ʥʘ 

ʢʘʯʝʩʪʚʝʥʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚʳʧʫʩʢʘʝʤʳʭ ʚʫʟʘʤʠ. ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ, ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴʶ ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʩ ʚʫʟʦʚʩʢʠʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʪʨʝʙʫʝʪʩʷ ʦʙʣʘʜʘ-

ʥʠʝ ʟʥʘʥʠʷʤʠ ʠ ʥʘʚʳʢʘʤʠ ʚ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʣʘʜʝ-

ʥʠʝ ʧʝʨʝʜʦʚʳʤʠ ʤʝʪʦʜʘʤʠ ʠ ʩʨʝʜʩʪʚʘʤʠ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ. ʊʘʢʞʝ ʚʘʞʥʦ ʦʚʣʘʜʝʚʘʪʴ ʩʦʚʨʝʤʝʥ-

ʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʚ ʚʳʩʰʝʡ ʰʢʦ-

ʣʝ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝ-

ʥʠʝ ʣʦʛʠʯʝʩʢʦʛʦ, ʪʚʦʨʯʝʩʢʦʛʦ ʠ ʦʙʨʘʟʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʧʘʤʷʪʠ, ʚʥʠʤʘʥʠʷ ʠ ʚʦʦʙʨʘʞʝʥʠʷ. ʊʝʭʥʦʣʦ-
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ʛʠʠ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ, ʥʘʭʦʜʠʪʴ ʥʝʪʨʘʜʠʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ ʠ ʨʘʟʚʠʚʘʪʴ ʥʦʚʳʝ 

ʠʜʝʠ.  

ɼʠʩʪʘʥʮʠʦʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ɼʆʊ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʬʦʨʤʫ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʙʘʟ ʜʘʥʥʳʭ. 

ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʩʪʫʧ ʢ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʠʪʴ ʝʝ ʦʙʨʘʙʦʪʢʫ, ʘ 

ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʦʤʤʫʥʠʢʘʮʠʶ ʤʝʞʜʫ ʦʙʫʯʘʶʱʠʤʠʩʷ ʠ ʧʝʜʘʛʦʛʘʤʠ. ʊʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦ-

ʟʚʦʣʷʶʪ ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ ʧʦ ʩʝʪʷʤ ʩʚʷʟʠ, ʩʦʟʜʘʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʫʜʘʣʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ [3; 7; 9]. 

ɼʠʩʪʘʥʮʠʦʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʩʦʚʨʝʤʝʥʥʦʡ ʬʦʨʤʦʡ ʦʙʫʯʝʥʠʷ, ʢʦ-

ʪʦʨʘʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʨʥʝʪʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ ʫʯʝʥʠʢʘʤʠ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ. ɺʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʧʦʟʚʦʣʷʶʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ, ʧʦʜʭʦʜʷʱʝʤ 

ʜʣʷ ʢʘʞʜʦʛʦ ʪʝʤʧʝ. ʂʨʦʤʝ ʪʦʛʦ, ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʧʨʦʙʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ. ɺ ʮʝʣʦʤ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʦʩʥʦʚʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʫʯʝʙʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [5; 6; 9]. 

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʦʙʫʯʘʶʱʠʭʩʷ ʷʚʣʷʝʪʩʷ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɼʣʷ ʵʪʦʛʦ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʢʠʤʠ ʦʙʣʘʯʥʳʤʠ ʭʨʘʥʠ-

ʣʠʱʘʤʠ ʬʘʡʣʦʚ, ʢʘʢ ʗʥʜʝʢʩ ɼʠʩʢ, Google ɼʠʩʢ ʠʣʠ Mail.ʆʙʣʘʢʦ. ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʩʪʫʧ ʢ 

ʫʯʝʙʥʳʤ ʠ ʤʝʪʦʜʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʘʤ, ʢʦʪʦʨʳʝ ʥʝʜʦʩʪʫʧʥʳ ʜʨʫʛʠʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. ʇʝʜʘʛʦʛ ʤʦʞʝʪ 

ʟʘʛʨʫʞʘʪʴ ʟʘʜʘʥʠʷ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʚ ʪʝʢʩʪʦʚʦʤ, ʚʠʜʝʦ- ʠ ʘʫʜʠʦʬʦʨʤʘʪʘʭ [9; 11]. 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʗʥʜʝʢʩ ɼʠʩʢʘ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥʘ ʩʪʨʫʢʪʫʨʘ ʫʯʝʙʥʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ (ʨʠʩʫʥʦʢ 1). 

 

 
ʈʠʩ.1. ʗʥʜʝʢʩ ɼʠʩʢ. ʉʦʟʜʘʥʠʝ ʩʪʨʫʢʪʫʨʳ 

 

ʂʘʞʜʘʷ ʪʘʢʘʷ ʧʘʧʢʘ ʩʦʜʝʨʞʠʪ ʤʘʪʝʨʠʘʣʳ ʢ ʢʘʞʜʦʤʫ ʫʨʦʢʫ ï ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣ, ʧʨʝ-

ʟʝʥʪʘʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʟʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ (ʨʠʩʫʥʦʢ 2). 

 
 

ʈʠʩ.2. ʗʥʜʝʢʩ ɼʠʩʢ. ʋʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ 

 

ʉʪʫʜʝʥʪʳ ʤʦʛʫʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʵʪʦʪ ʤʘʪʝʨʠʘʣ ʦʥʣʘʡʥ ʣʠʙʦ ʩʢʘʯʠʚʘʪʴ ʝʛʦ, ʟʘʛʨʫʞʘʪʴ ʬʘʡʣʳ 

ʩ ʦʪʯʝʪʘʤʠ ʧʦ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʝ, ʣʠʙʦ ʩʦʟʜʘʚʘʪʴ ʪʘʢʠʝ ʬʘʡʣʳ ʩ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʳʭ ʩʨʝʜʩʪʚ 

ʩʝʨʚʠʩʘ. ʀʥʪʝʨʝʩʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʩ ʜʦʢʫʤʝʥʪʘʤʠ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʚʝʜʝʥʠʝ ʢʦʣʣʝʢʪʠʚʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ 
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çʤʠʥʫʩʦʚè ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʪʩʫʪʩʪʚʠʝ 

ʚʩʪʨʦʝʥʥʳʭ ʬʦʨʤ ʦʮʝʥʠʚʘʥʠʷ ʚʳʧʦʣʥʝʥʥʳʭ ʟʘʜʘʥʠʡ, ʩʠʩʪʝʤ ʢʦʤʤʝʥʪʠʨʦʚʘʥʠʷ ʠ ʦʙʱʝʥʠʷ ʫʯʘʩʪ-

ʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ [9]. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʣʘʪʬʦʨʤ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʪʘʢʠʝ ʧʣʘʪ-

ʬʦʨʤʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʨʘʟʣʠʯʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʂ 

ʪʘʢʠʤ ʧʣʘʪʬʦʨʤʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ, ʥʘʧʨʠʤʝʨ Google ʂʣʘʩʩ, Stepik, Moodle ʠ ʜʨʫʛʠʝ. 

Google-ʢʣʘʩʩ ʧʦʟʚʦʣʷʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʩʦʟʜʘʚʘʪʴ ʠ ʫʧʨʘʚʣʷʪʴ ʚʠʨʪʫʘʣʴʥʳʤʠ ʢʣʘʩʩʘʤʠ, ʛʜʝ 

ʦʥʠ ʤʦʛʫʪ ʜʦʙʘʚʣʷʪʴ ʫʯʘʱʠʭʩʷ ʠ ʧʨʠʩʚʘʠʚʘʪʴ ʠʤ ʟʘʜʘʥʠʷ. ʊʘʢʞʝ ʯʝʨʝʟ ʵʪʦʪ ʩʝʨʚʠʩ ʤʦʞʥʦ ʜʝʣʠʪʴ-

ʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʧʨʝʜʣʘʛʘʪʴ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʠ ʦʮʝʥʠʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʡ. 

ɺ Google-ʢʣʘʩʩʝ ʝʩʪʴ ʬʫʥʢʮʠʠ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʫʧʨʘʚʣʷʪʴ ʜʦʩʪʫʧʦʤ ʢ ʟʘʜʘ-

ʥʠʷʤ ʠ ʬʘʡʣʘʤ. ʆʙʫʯʘʶʱʠʝʩʷ ʠʤʝʶʪ ʜʦʩʪʫʧ ʪʦʣʴʢʦ ʢ ʟʘʜʘʥʠʶ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤ ʠʤ ʧʨʝʧʦʜʘʚʘʪʝ-

ʣʝʤ, ʠ ʥʝ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚʠʜʝʪʴ ʟʘʜʘʥʠʷ ʜʨʫʛʠʭ ʦʙʫʯʘʶʱʠʭʩʷ. ʊʘʢʞʝ ʤʦʞʥʦ ʥʘʟʥʘʯʘʪʴ ʩʨʦʢʠ 

ʩʜʘʯʠ ʟʘʜʘʥʠʡ ʠ ʦʛʨʘʥʠʯʠʚʘʪʴ ʜʦʩʪʫʧ ʢ ʥʠʤ ʧʦʩʣʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʘʪʳ. 

ʆʜʥʘʢʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʠ ʥʝʜʦʩʪʘʪʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Google-ʢʣʘʩʩ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʦʛʨʘʥʠ-

ʯʝʥʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʠʧʦʚ ʟʘʜʘʥʠʡ ʠ ʥʘʩʪʨʦʝʢ ʧʦʜ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. ɺʦ-ʚʪʦʨʳʭ, ʚʦʟʤʦʞʥʘ ʠʥʪʝʛʨʘʮʠʷ ʪʦʣʴʢʦ ʩ ʧʨʦʜʫʢʪʘʤʠ Google. 

ʆʜʥʦʡ ʠʟ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʧʣʘʪʬʦʨʤʘ ʠ ʢʦʥʩʪʨʫʢʪʦʨ ʦʥʣʘʡʥ-

ʢʫʨʩʦʚ Stepik (ʨʠʩʫʥʦʢ 3).  

Stepik ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʦʚ ʠ ʜʠʩʮʠʧʣʠʥ, ʥʘʯʠʥʘʷ ʦʪ 

ʰʢʦʣʴʥʦʛʦ ʫʨʦʚʥʷ ʜʦ ʫʨʦʚʥʷ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʇʣʘʪʬʦʨʤʘ ʪʘʢʞʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʫʥʠʚʝʨʩʠʪʝ-

ʪʘʭ ʠ ʰʢʦʣʘʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʦʥʣʘʡʥ-ʢʫʨʩʦʚ. 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ Stepik ʷʚʣʷʝʪʩʷ ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʤʦ-

ʛʫʪ ʥʝ ʪʦʣʴʢʦ ʧʨʦʭʦʜʠʪʴ ʚʠʜʝʦʫʨʦʢʠ ʠ ʯʠʪʘʪʴ ʪʝʢʩʪʳ, ʥʦ ʠ ʚʳʧʦʣʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʟʘʜʘʯʠ ʩ ʦʙʨʘʪ-

ʥʦʡ ʩʚʷʟʴʶ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʨʘʟʫ ʫʟʥʘʪʴ ʦ ʩʚʦʠʭ ʦʰʠʙʢʘʭ ʠ ʠʩʧʨʘʚʠʪʴ ʠʭ. 

ʇʣʘʪʬʦʨʤʘ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʝʪ ʤʥʦʞʝʩʪʚʦ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʦʙʫʯʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʫʯʝʙʥʠʢʠ, 

ʣʝʢʮʠʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʜʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʦʙʱʘʪʴʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʟʘʜʘ-

ʚʘʪʴ ʚʦʧʨʦʩʳ ʠ ʦʙʩʫʞʜʘʪʴ ʤʘʪʝʨʠʘʣʳ ʥʘ ʬʦʨʫʤʝ. 

 

 
 

ʈʠʩ.3. ʇʣʘʪʬʦʨʤʘ Stepik 

ɹʦʣʝʝ ʪʦʛʦ, Stepik ʠʤʝʝʪ ʫʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʢʦʪʦʨʳʡ ʣʝʛʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʞʝ ʜʣʷ ʪʝʭ, ʢʪʦ 

ʥʠʢʦʛʜʘ ʨʘʥʴʰʝ ʥʝ ʧʦʣʴʟʦʚʘʣʩʷ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʘʤʠ ʜʣʷ ʦʙʫʯʝʥʠʷ. ʇʝʨʝʭʦʜ ʤʝʞʜʫ ʫʨʦʢʘʤʠ ʠ 

ʢʫʨʩʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʦ ʠ ʙʝʟ ʧʨʦʙʣʝʤ. 

Moodle ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʘʷ ʧʣʘʪʬʦʨʤʘ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ɺʋɿʘʭ.  

Moodle ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ. ʄʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʠ ʥʘʩʪʨʘʠ-
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ʚʘʪʴ ʢʫʨʩʳ, ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʢ ʥʠʤ ʜʦʩʪʫʧ, ʜʝʣʠʪʴʩʷ ʤʘʪʝʨʠʘʣʘʤʠ, ʧʨʦʚʦʜʠʪʴ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʦʚʘʪʴ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ Moodle ï ʵʪʦ ʧʣʘʪʬʦʨʤʘ ʩ ʦʪʢʨʳʪʳʤ ʢʦʜʦʤ, ʝʝ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʙʝʩʧʣʘʪʥʦʡ. ʄʦʞʥʦ ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ, ʨʘʩʰʠʨʷʪʴ ʬʫʥʢʮʠʦʥʘʣ ʩ ʧʦʤʦʱʴʶ ʧʣʘʛʠ-

ʥʦʚ ʠ ʤʦʜʫʣʝʡ. 

Moodle ʠʤʝʝʪ ʜʦʣʛʫʶ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʠ ʙʦʣʴʰʫʶ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʫʶ ʙʘʟʫ, ʠʤʝʥʥʦ ʵʪʘ 

ʧʣʘʪʬʦʨʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʚʫʟʦʚ, ʦʥʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʬ-

ʬʝʢʪʠʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. 

Moodle ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʊʘʛʘʥʨʦʛʩʢʦʤ ʠʥʩʪʠʪʫʪʝ 

ʠʤʝʥʠ ɸ.ʇ.ʏʝʭʦʚʘ (ʬʠʣʠʘʣʝ) ʈɻʕʋ (ʈʀʅʍ). 

ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʣʴʟʳ ʦʪ ʥʝʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʫ, ʢʦʪʦʨʘʷ ʧʦʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʫʯʝʥʠʢʘʤ ʣʫʯʰʠʡ ʦʧʳʪ 

ʦʙʫʯʝʥʠʷ. 

ʉʨʝʜʩʪʚʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʪʫʜʝʥʪʘʤ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʫʯʝʙʥʳʤ ʤʘʪʝ-

ʨʠʘʣʘʤ ʚ ʣʶʙʦʝ ʚʨʝʤʷ. ʇʨʠ ʵʪʦʤ ʥʘʙʦʨ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʥʦʦʙʨʘʟ-

ʥʳʤ: ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʠ ʚʠʜʝʦʤʘʪʝʨʠʘʣʳ, ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʠ ʟʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦ-

ʢʦʥʪʨʦʣʷ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʫʜʝʥʪʘ. ʉʪʫʜʝʥʪʳ 

ʤʦʛʫʪ ʦʙʩʫʞʜʘʪʴ ʚʦʧʨʦʩʳ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʟʘʜʘʚʘʪʴ ʚʦʧʨʦʩʳ, ʧʨʠʤʝʥʷʪʴ ʧʦʣʫʯʝʥʥʳʝ 

ʟʥʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ.  

ɼʠʩʪʘʥʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʫʥʠʢʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟ-

ʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ. 

ʄʝʪʦʜʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʛʨʫʧʧʳ:  

1) ʧʘʩʩʠʚʥʳʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʧʦʣʘʛʘʶʪ ʧʝʨʝʜʘʯʫ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚʳʧʦʣʥʝ-

ʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ. ʕʪʠ ʤʝʪʦʜʳ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ, ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʨʘʟʤʝʱʝʥʠʷ ʤʘ-

ʪʝʨʠʘʣʘ ʚ ʚʠʜʝ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ; 

2) ʘʢʪʠʚʥʳʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʧʦʣʘʛʘʶʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʩʪʫʜʝʥʪʘʤʠ ʠ ʫʯʠʪʝʣʝʤ, 

ʥʘʧʨʠʤʝʨ ʩ ʧʦʤʦʱʴʶ ʦʨʛʘʥʠʟʘʮʠʠ ʯʘʪʦʚ ʠʣʠ ʬʦʨʫʤʦʚ; 

3) ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʨʛʘʥʠʟʘʮʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʤʦʞʥʘ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʡ.   

ʇʣʘʪʬʦʨʤʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ Moodle ï ʵʪʦ ʧʨʦʛʨʘʤʤʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʝʨʝʥʦʩʠʪʴ 

ʦʙʫʯʝʥʠʝ ʚ ʢʣʘʩʩʝ ʚ ʩʝʪʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʝʙ-ʪʝʭʥʦʣʦʛʠʡ. ʇʣʘʪʬʦʨʤʘ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʩʣʝ-

ʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ï ʩʦʟʜʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʢʫʨʩʦʤ: Moodle ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʝʣʷʤ ʩʦʟʜʘʚʘʪʴ ʠ 

ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʦʥʣʘʡʥ-ʢʫʨʩʳ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʤʦʛʫʪ ʦʧʨʝʜʝʣʠʪʴ ʩʦʜʝʨʞʘʥʠʝ, ʩʪʨʫʢʪʫʨʫ ʠ ʮʝʣʠ 

ʦʙʫʯʝʥʠʷ. ʋʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʟʘʜʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʤʝʱʝʥʳ ʥʘ ʧʣʘʪʬʦʨʤʝ, ʯʪʦʙʳ ʩʪʫʜʝʥʪʳ 

ʧʦʣʫʯʘʣʠ ʜʦʩʪʫʧ ʢ ʥʠʤ ʚ ʫʜʦʙʥʦʝ ʜʣʷ ʥʠʭ ʚʨʝʤʷ ʠ ʦʙʫʯʘʣʠʩʴ ʚ ʩʚʦʝʤ ʩʦʙʩʪʚʝʥʥʦʤ ʪʝʤʧʝ; 

ï ʫʧʨʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʚʥʫʪʨʠ ʢʫʨʩʘ: Moodle ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʫʧʨʘʚ-

ʣʝʥʠʷ ʫʯʘʩʪʥʠʢʘʤʠ ʢʫʨʩʘ, ʧʦʟʚʦʣʷʷ ʫʯʠʪʝʣʷʤ ʧʨʠʛʣʘʰʘʪʴ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʠʩʚʘʠʚʘʪʴ ʠʤ ʨʘʟʣʠʯʥʳʝ 

ʨʦʣʠ, ʪʘʢʠʝ ʢʘʢ ʫʯʝʥʠʢ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʠʣʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʦʩʪʫʧ 

ʢ ʩʦʜʝʨʞʠʤʦʤʫ ʢʫʨʩʘ ʠ ʨʝʛʫʣʠʨʦʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ; 

ï ʦʪʩʣʝʞʠʚʘʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ʫʯʝʙʥʳʭ ʵʣʝʤʝʥʪʦʚ: Moodle ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʨʝʜʩʪʚʘ ʜʣʷ ʦʪ-

ʩʣʝʞʠʚʘʥʠʷ ʧʨʦʛʨʝʩʩʘ ʩʪʫʜʝʥʪʦʚ ʠ ʦʮʝʥʢʠ ʠʭ ʨʘʙʦʪʳ. ʋʯʠʪʝʣʷ ʤʦʛʫʪ ʩʣʝʜʠʪʴ ʟʘ ʪʝʤ, ʢʘʢ ʩʪʫʜʝʥʪʳ 

ʚʳʧʦʣʥʷʶʪ ʟʘʜʘʥʠʷ, ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʦʚ ʠ ʦʮʝʥʠʚʘʪʴ ʠʭ ʨʘʙʦʪʳ. ʉʪʫʜʝʥʪʳ ʤʦʛʫʪ ʧʦ-

ʣʫʯʘʪʴ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʦʪ ʫʯʠʪʝʣʝʡ ʠ ʦʪʩʣʝʞʠʚʘʪʴ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʧʨʦʛʨʝʩʩ ʚ ʨʘʤʢʘʭ ʢʫʨʩʘ; 

ï ʧʫʙʣʠʢʘʮʠʷ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʨʘʟʣʠʯʥʦʛʦ ʬʦʨʤʘʪʘ: Moodle ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘʟʤʝʱʝʥʠʝ 

ʠ ʧʫʙʣʠʢʘʮʠʶ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ, ʚʢʣʶʯʘʷ ʛʨʘʬʠʢʠ, ʪʝʢʩʪʳ, ʘʫʜʠʦ ʠ ʚʠʜʝʦ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʝʣʷʤ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʢʦʥʪʝʥʪ ʜʣʷ ʦʙʫʯʝʥʠʷ ʠ ʨʘʟʚʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʥʘʚʳʢʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ. 

ʅʝʦʪʲʝʤʣʝʤʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡ. ʂʦʥʪʨʦʣʴ ʦʙʫʯʝʥʠʷ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʦʙʫʯʝʥʠʷ ʠ ʜʦʣʞʝʥ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʮʝʣʦʩʪʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ 
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ʟʥʘʥʠʷ, ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʦʪʠʚʘʮʠʠ ʢ ʦʙʫʯʝʥʠʶ, ʧʦʟʚʦʣʷʪʴ ʦʪʩʣʝʞʠʚʘʪʴ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʢʘʞʜʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ [4; 10]. 

ʂʦʥʪʨʦʣʴ ï ʵʪʦ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʜʦʩʪʠʛʥʫʪʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʫʯʝʥʠʷ ʠ ʟʘʧʣʘʥʠʨʦʚʘʥ-

ʥʳʤʠ ʮʝʣʷʤʠ. 

ʎʝʣʴʶ ʢʦʥʪʨʦʣʷ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʫʯʘʱʠʭʩʷ, ʟʘʢʨʝʧʣʝʥʠʝ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʠʭ ʫʤʝʥʠʷ, ʤʦʪʠʚʘʮʠʠ ʢ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʢʦʥʪʨʦʣʴ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʪʦʜ ʦʮʝʥʠʚʘʥʠʷ 

ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ ʩʪʫʜʝʥʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʧʣʘʪʬʦʨʤ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʪʝʩʪʦʚ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʛʨʘʤʤʳ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ: 

ï ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʝʩʪʦʚ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʣʘʪʬʦʨʤ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʪʠʧʘʤʠ ʚʦʧʨʦʩʦʚ, ʩ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʝʤ ʘʥʘʣʠʪʠʢʠ; 

ï ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʠʨʦʚʘʥʠʷ. ʈʷʜ ʧʨʦʛʨʘʤʤ ʥʝ ʪʨʝʙʫʶʪ 

ʧʦʜʢʣʶʯʝʥʠʶ ʢ ʠʥʪʝʨʥʝʪʫ, ʵʪʦ ʣʦʢʘʣʴʥʳʝ ʚʝʨʩʠʠ ʩ ʨʘʩʰʠʨʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ  ʜʣʷ ʥʘʩʪʨʦʡʢʠ 

ʚʦʧʨʦʩʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʩʪʦʚʳʭ ʨʘʙʦʪ; 

ï ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʙʫʯʝʥʠʝʤ (LMS). ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ɺʋ-

ɿʦʚ ʠ ʧʦʟʚʦʣʷʶʪ ʦʙʲʝʜʠʥʷʪʴ ʚ ʩʝʙʝ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʚʢʣʶʯʘʷ ʬʫʥʢʮʠʠ ʪʝʩʪʠ-

ʨʦʚʘʥʠʷ. 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʪʝʩʪʦʚ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʮʝʣʠ ʠ ʩʦʜʝʨʞʘʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʘʚʠʣʘ 

ʩʦʩʪʘʚʣʝʥʠʷ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʦʧʨʦʩʦʚ ʠ ʪʠʧʦʚ ʟʘʜʘʥʠʡ.  

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʧʣʘʪʬʦʨʤʳ ʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʝʩʪʦʚ. 

Google Forms ï ʦʥʣʘʡʥ-ʠʥʩʪʨʫʤʝʥʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʟʜʘʚʘʪʴ ʬʦʨʤʳ ʜʣʷ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʠ 

ʪʝʩʪʠʨʦʚʘʥʠʷ. ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʜʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʧʦʣʥʦʩʪʴʶ ʙʝʩʧʣʘʪʥʳʡ 

ʬʫʥʢʮʠʦʥʘʣ, ʩʘʡʪ ʨʫʩʠʬʠʮʠʨʦʚʘʥ, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʠʧʦʚ ʪʝʩʪʦʚʳʭ ʚʦʧʨʦʩʦʚ, ʠʥʪʝʛʨʠʨʦʚʘʥ ʩ 

ʜʨʫʛʠʤʠ ʩʝʨʚʠʩʘʤʠ Google, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʚʦʧʨʦʩʳ ʬʦʨʤʳ ʚ 

ʠʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʦʛʫʪ ʦʮʝʥʠʚʘʪʴʩʷ ʢʘʢ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʪʘʢ ʠ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ çʨʫʯʥʦʡè ʧʨʦʚʝʨʢʠ ʫʯʠʪʝʣʝʤ. ɺʩʝ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠʣʠ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʩʦʭʨʘʥʷʶʪʩʷ ʚ 

ʩʚʷʟʥʦʡ ʪʘʙʣʠʮʝ, ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʪʝʩʪʘ ʝʩʪʴ ʬʫʥʢʮʠʷ çʚʝʪʚʣʝʥʠʝè. ʕʪʘ ʧʣʘʪʬʦʨʤʘ ʧʨʦʩʪʘ ʚ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ, ʨʘʙʦʪʘʪʴ ʩ ʧʣʘʪʬʦʨʤʦʡ ʤʦʞʝʪ ʠ ʥʘʯʠʥʘʶʱʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʚʩʝ ʩʦʟʜʘʥʥʳʝ ʬʦʨʤʳ 

ʭʨʘʥʷʪʩʷ ʚ ʦʙʣʘʢʝ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʢ ʥʝʡ ʜʦʩʪʫʧ, ʠʤʝʷ ʩʩʳʣʢʫ, ʩ ʣʶʙʦʛʦ ʫʩʪʨʦʡʩʪ-

ʚʘ, ʠʤʝʶʱʝʛʦ ʜʦʩʪʫʧ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ʄʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʫʥʠʢʘʣʴʥʳʡ ʜʠʟʘʡʥ ʠʣʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʢʦʣʣʝʢʮʠʝʡ ʰʘʙʣʦʥʦʚ ʜʣʷ ʢʘʞʜʦʡ ʩʦʟʜʘʥʥʦʡ ʬʦʨʤʳ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʣʘʪʬʦʨʤʘ ʘʜʘʧʪʠʨʦ-

ʚʘʥʘ ʠ ʧʦʜ ʤʦʙʠʣʴʥʳʝ ʪʝʣʝʬʦʥʳ.  

ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʬʦʨʤʳ ʥʘ ʟʘʢʣʘʜʢʝ çʅʘʩʪʨʦʡʢʠè (ʨʠʩʫʥʦʢ 4) ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ, ʯʪʦ ʜʘʥ-

ʥʘʷ ʬʦʨʤʘ ʷʚʣʷʝʪʩʷ ʪʝʩʪʦʤ. 

 
ʈʠʩ.4. ʅʘʩʪʨʦʡʢʘ Google ʌʦʨʤʳ 

Google Forms ï ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʚʦʧʨʦʩʳ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ. ʅʠʞʝ, ʥʘ ʨʠʩʫʥʢʝ 5, ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʚʩʝ ʪʠʧʳ ʚʦʧʨʦʩʦʚ, ʧʨʠʯʝʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʦʮʝʥʠʚʘʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʧʦ çʰʘʙʣʦ-

ʥʫè, ʥʝʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ çʨʫʯʥʦʡè ʧʨʦʚʝʨʢʠ ʫʯʠʪʝʣʝʤ.  
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ʈʠʩ.5. ʊʠʧʳ ʚʦʧʨʦʩʦʚ ʚ Google ʌʦʨʤʝ 

Google Forms ï ʵʪʦ ʠʥʦʩʪʨʘʥʥʘʷ ʧʣʘʪʬʦʨʤʘ, ʥʦ ʫ ʥʝʝ ʝʩʪʴ ʨʫʩʩʢʦʷʟʳʯʥʳʡ ʘʥʘʣʦʛ ï ʗʥʜʝʢʩ 

ʌʦʨʤʳ. 

ʗʥʜʝʢʩ ʌʦʨʤʳ ï ʙʝʩʧʣʘʪʥʳʡ ʠ ʣʝʛʢʠʡ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʝʨʚʠʟ ʜʣʷ ʙʳʩʪʨʦʛʦ ʩʙʦʨʘ ʜʘʥʥʳʭ 

ʠ ʩʦʟʜʘʥʠʷ ʪʝʩʪʦʚ, ʬʦʨʤ, ʨʘʟʣʠʯʥʳʭ ʘʥʢʝʪ. 

ʉʝʨʚʠʩ ʦʙʣʘʜʘʝʪ ʦʩʥʦʚʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ: 

- ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʚʦʧʨʦʩʦʚ: ʚʳʙʦʨ ʦʜʥʦʛʦ ʠ ʙʦʣʝʝ ʦʪʚʝʪʦʚ, ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʳʡ ʚʚʦʜ ʜʘʥʥʳʭ, ʦʮʝʥʢʘ ʧʦ ʰʢʘʣʝ. ʄʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʨʝʞʠʤ ʧʨʦʭʦʞʜʝʥʠʷ ʪʝʩʪʘ ʪʘʢ, ʯʪʦʙʳ ʧʦ-

ʩʣʝʜʫʶʱʠʡ ʚʦʧʨʦʩ ʟʘʚʠʩʝʣ ʦʪ ʦʪʚʝʪʘ ʥʘ ʧʨʝʜʳʜʫʱʠʡ. 

- ɽʩʪʴ ʨʘʟʣʠʯʥʳʝ ʰʘʙʣʦʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʧʨʦʩʦʚ, ʠʩʭʦʜʷ ʠʟ ʟʘʜʘʯʠ ʨʘʟʨʘʙʦʪʯʠʢʘ. 

- ʀʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʦʡʢʠ ʧʦʣʝʡ ʬʦʨʤ, ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʦʙʷʟʘʪʝʣʴʥʳʝ ʠʣʠ ʥʝʦʙʷ-

ʟʘʪʝʣʴʥʳʝ ʧʦʣʷ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ. 

- ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʘ ʩʦʙʠʨʘʶʪʩʷ ʚ ʫʜʦʙʥʫʶ ʪʘʙʣʠʮʫ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʩʢʘʯʘʪʴ ʠʣʠ ʦʪʧʨʘʚʠʪʴ 
ʥʘ ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ. 

- ʅʘʩʪʨʦʡʢʠ ʜʦʩʪʫʧʘ ʬʦʨʤʳ. ʆʥʘ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʫʧʥʘ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʚʩʝʤ ʧʦʣʴʟʦʚʘʪʝ-

ʣʷʤ ʠʣʠ ʪʦʣʴʢʦ ʪʝʤ, ʫ ʢʦʛʦ ʝʩʪʴ ʩʩʳʣʢʘ ʥʘ ʥʝʝ. 

- ɻʦʪʦʚʦʡ ʬʦʨʤʦʡ ʤʦʞʥʦ ʧʦʜʝʣʠʪʴʩʷ, ʨʘʟʤʝʩʪʠʚ ʝʝ ʥʘ ʩʚʦʝʤ ʩʘʡʪʝ, ʠʣʠ ʧʦʜʝʣʠʪʴʩʷ ʩʩʳʣʢʦʡ 

ʥʘ ʥʝʝ, ʦʪʧʨʘʚʠʚ ʝʝ ʧʦ ʧʦʯʪʝ. ʄʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʪʘʢʞʝ ʧʨʠʝʤ ʦʪʚʝʪʦʚ, ʧʦʩʪʘʚʠʚ ʜʘʪʫ ʦʢʦʥʯʘʥʠʷ 

ʪʝʩʪʘ. 

ʉʝʨʚʠʩ Quizizz ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʠʢʪʦʨʠʥ, ʪʝʩʪʦʚ ʠ ʦʧʨʦʩʦʚ ʚ ʠʛʨʦʚʦʡ 

ʬʦʨʤʝ. ʇʨʠ ʧʦʤʦʱʠ ʵʪʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʠʛʨʳ, ʪʝʩʪʳ, ʦʧʨʦʩʳ ʠ ʚʠʢʪʦʨʠʥʳ, ʦʨʛʘ-

ʥʠʟʦʚʳʚʘʪʴ ʩʦʨʝʚʥʦʚʘʥʠʷ, ʦʪʩʣʝʞʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʢʘʞʜʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ.  

ʉʝʨʚʠʩ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʚʦʧʨʦʩ rʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ. ɺʠʢʪʦʨʠʥʳ ʩʦʟʜʘʶʪʩʷ ʠ ʨʘʟʤʝʱʘ-

ʶʪʩʷ ʪʦʣʴʢʦ ʥʘ ʩʘʡʪʝ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʘʢʢʘʫʥʪʘ, ʦʙʫʯʘʶʱʠʝʩʷ ʤʦʛʫʪ ʧʨʦʭʦʜʠʪʴ ʪʝʩʪʳ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʦ, ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʛʨʫʧʧʦʚʳʭ ʚʠʢʪʦʨʠʥʘʭ ʠ ʟʘʜʘʥʠʷʭ. ɼʣʷ ʫʯʘʩʪʠʷ ʨʝʛʠʩʪʨʘʮʠʷ ʥʘ ʩʘʡʪʝ ʥʝ ʪʨʝ-

ʙʫʝʪʩʷ. ʂʨʦʤʝ ʧʨʦʚʝʜʝʥʠʷ ʚʠʢʪʦʨʠʥ ʠ ʪʝʩʪʦʚ, ʧʣʘʪʬʦʨʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠ ̫

ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʫʨʦʢʦʚ. 

ɺ ʥʘʩʪʨʦʡʢʘʭ ʧʨʠʣʦʞʝʥʠʷ ʤʝʥʷʝʪʩʷ ʷʟʳʢ, ʝʩʪʴ ʨʫʩʩʢʠʡ. ɺ ʧʨʠʣʦʞʝʥʠʠ ʠ ʥʘ ʩʘʡʪʝ ʫʞʝ ʝʩʪʴ 

ʛʦʪʦʚʳʝ ʚʠʢʪʦʨʠʥʳ ʧʦ ʩʘʤʳʤ ʨʘʟʥʳʤ ʪʝʤʘʤ. 

ʉʦʟʜʘʚʘʷ ʚ ʙʠʙʣʠʦʪʝʢʝ ʥʦʚʳʡ ʘʢʪʠʚ, ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʪʠʧ ʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʛʦʪʦʚʳʤʠ ʤʘʪʝ-

ʨʠʘʣʘʤʠ. 

ʅʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʠ ʩʦʟʜʘʥʠʠ ʪʝʩʪʘ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʫʩʩʪ-

ʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʉʦʟʜʘʪʴ ʪʝʩʪ ʤʦʞʥʦ ʩʣʝʜʫʶʱʠʤʠ ʩʧʦʩʦʙʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʥʦʚʴ ʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʠ ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʪʘʢʞʝ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʦʧʨʦʩ ʠʣʠ ʚʠʢʪʦʨʠʥʫ, ʠʩ-

ʧʦʣʴʟʫʷ ʬʫʥʢʮʠʦʥʘʣ ʧʣʘʪʬʦʨʤʳ Diaclass. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʫʯʝʥʠʠ. ʊʝʩʪʳ 

ʧʦʤʦʛʘʶʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ ʧʦʥʠʤʘʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʪʫʜʝʥʪʘʤʠ, ʯʪʦ ʧʦ-

ʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʧʨʦʙʝʣʳ ʚ ʟʥʘʥʠʷʭ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴ ʤʝʪʦʜʠʢʫ ʦʙʫʯʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʪʝʩʪʠʨʦʚʘʥʠʝ 

ʧʦʤʦʛʘʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʧʨʦʮʝʩʩ ʢʘʞʜʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʙʫʯʝʥʠʷ ʠ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ 

ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʴʶ ʰʢʦʣʴʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʩ 

ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭ-

ʩʷ, ʟʘʭʚʘʪʳʚʘʷ ʨʘʟʥʳʝ ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ï ʵʪʦ ʥʝ ʩʪʦʣʴʢʦ ʟʥʘʥʠʝ ʩʠʥʪʘʢʩʠʩʘ 

ʷʟʢrʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʩʢʦʣʴʢʦ ʫʤʝʥʠʝ ʨʘʟʙʠʚʘʪʴ ʛʣʦʙʘʣʴʥʫʶ ʟʘʜʘʯʫ ʥʘ ʧʦʜʟʘʜʘʯʠ, ʥʘʭʦʜʠʪʴ 

ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʝ ʠ ʦʧʪʠʤʘʣʴʥʳʝ ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ, ʘ ʪʘʢʞʝ ʫʤʝʥʠʝ ʛʨʘʤʦʪʥʦ ʩʦʩʪʘʚʣʷʪʴ ʘʣʛʦ-

ʨʠʪʤʳ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʫʯʠʪʝʣʝʡ ï ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥ-
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ʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʯʴʝʡ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʷʚʣʷʝʪʩʷ ʢʣʠʧʦʚʦʝ ʤʳʰʣʝʥʠʝ, ʠʟ-ʟʘ 

ʯʝʛʦ ʠʟʫʯʝʥʠʝ ʪʝʢʩʪʦʚʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʩʣʦʞʥʳʤ. 

ɺ ʨʘʤʢʘʭ ʨʘʟʚʠʪʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʥʪʝʨʝʩʘ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʚʳʙʨʘʥʥʦʡ 

ʪʝʤʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʢʘʢ ʥʘ 

ʫʨʦʢʘʭ, ʪʘʢ ʠ ʚʦ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʙʟʦʨ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʪʘʢʠʭ ʧʣʘʪʬʦʨʤ ʥʘ ʧʨʠʤʝʨʝ ʦʙʟʦʨʘ ʩʨʝʜʩʪʚʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ Android-ʧʨʠʣʦʞʝʥʠʡ MIT App 

Inventor. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʚʠʟʫʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʇʠʢʪʦʄʠʨ, Blockly, 

Scratch, MIT App Inventor, Android-ʧʨʠʣʦʞʝʥʠʷ. 
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USING VISUALS IN TEACHING PROGRAMMING  

 

 

Abstract. Programming is a significant part of school computer science and, with the development 

of technology, is becoming an increasingly popular activity for students, reaching different age groups. 

Programming is not so much knowledge of the syntax of programming languages, but the ability to break 

a global problem into subtasks, find more rational and optimal solutions, as well as the ability to compe-

tently compose algorithms. The main task of teachers is to create conditions for effective learning, taking 

into account the characteristics of the modern generation, whose distinctive feature is clip thinking, which 

makes learning text-based programming languages difficult. 

As part of the development of students' cognitive and practical interest in the chosen topic, it would 

be advisable to use visual programming technologies both in lessons and in extracurricular activities. The 

purpose of this work is to review the capabilities of such platforms using the example of a review of the 

MIT App Inventor tool for developing Android applications. 

Key words: programming, visual programming, PictoMir, Blockly, Scratch, MIT App Inventor, 

Android applications. 

 

1. ɺʚʝʜʝʥʠʝ 

ʏʝʤ ʙʦʣʴʰʝ ʚʦʢʨʫʛ ʥʘʩ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʪʝʤ ʙʦʣʴʰʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʨʘʙʦʪʳ ʩ ʥʠʤʠ 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʱʝʩʪʚʫ. ʉʬʝʨʘ IT-ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʧʝʢʪʨ ʦʭʚʘʪʳʚʘʝʤʳʭ ʝ  ʁʧʨʦʬʝʩʩʠʡ ʧʦʩʪʦʷʥʥʦ 

ʨʘʩʰʠʨʷʝʪʩʷ ʠ ʚʠʜʦʠʟʤʝʥʷʪʩʷ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʦʜʛʦʪʦʚʢʝ ʥʦʚʳʭ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʛʠʙʢʠʤ ʠ ʘʜʘʧʪʠʚʥʳʤ ʤʳʰʣʝʥʠʝʤ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʯʘʩʪʴʶ ʰʢʦʣʴʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʩ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʥʘ-

ʧʨʘʚʣʝʥʠʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ, ʟʘʭʚʘʪʳʚʘʷ ʨʘʟʥʳʝ ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ 

ʫʯʠʪʝʣʝʡ ï ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦ-

ʢʦʣʝʥʠʷ, ʯʴʝʡ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʷʚʣʷʝʪʩʷ ʢʣʠʧʦʚʦʝ ʤʳʰʣʝʥʠʝ, ʠʟ-ʟʘ ʯʝʛʦ ʠʟʫʯʝʥʠʝ ʪʝʢʩʪʦʚʳʭ 

ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʩʣʦʞʥʳʤ. ɻʣʘʚʥʦʝ ʧʨʦʙʣʝʤʦʡ ʩʪʘʥʦʚʠʪʩʷ ʪʦ, ʯʪʦ ʢʦʜ ʥʝ ʧʦ-

ʢʘʟʳʚʘʝʪ ʤʛʥʦʚʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʡ ʪʱʘʪʝʣʴʥʦʡ ʦʪʣʘʜʢʠ ʠ ʫʤʝʥʠʷ ʛʨʘʤʦʪʥʦʛʦ 

ʧʦʩʪʨʦʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚ. ʏʪʦʙʳ ʢʘʯʝʩʪʚʝʥʥʦ ʩʦʩʪʘʚʣʷʪʴ ʪʘʢʠʝ ʧʨʦʛʨʘʤʤʳ, ʦʪ ʦʙʫʯʘʶʱʠʭʩʷ ʪʨʝʙʫ-

ʝʪʩʷ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʥʠʤʘʥʠʷ ʠ ʚʳʩʦʢʘʷ ʤʦʪʠʚʘʮʠʷ. ɼʣʷ ʫʯʠʪʝʣʝʡ ʠʥʬʦʨʤʘʪʠʢʠ ʥʘʡʪʠ ʚʳ-

ʭʦʜ ʠʟ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʧʦʤʦʛʘʝʪ ʤʝʪʦʜ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʂʨʘʩʦʯʥʳʝ ʵʣʝʤʝʥʪʳ ʧʦ-

ʟʚʦʣʷʶʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠ ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʙʣʦʢʠ ʧʦ ʪʝʤʘʤ ʥʘ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦʤ 

ʫʨʦʚʥʝ. ʇʨʠʥʮʠʧ ʧʘʟʣʘ ʷʚʣʷʝʪʩʷ ʧʦʜʢʨʝʧʣʝʥʠʝʤ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʘʣʛʦʨʠʪʤʦʚ: ʧʦʤʦʛʘʝʪ ʫʩʚʦʠʪʴ 

ʧʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ ʠ, ʯʪʦ ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʥʦʡ ʠʣʣʶʩʪʨʘʮʠʝʡ ʙʘʟʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ: 

ʚʣʦʞʝʥʥʦʩʪʠ ʫʩʣʦʚʠʡ ʠ ʮʠʢʣʦʚ, ʬʫʥʢʮʠʡ, ʮʠʢʣʦʚ. 

ɺ ʨʘʤʢʘʭ ʨʘʟʚʠʪʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʥʪʝʨʝʩʘ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʚʳʙʨʘʥʥʦʡ 

ʪʝʤʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʢʘʢ ʥʘ 

ʫʨʦʢʘʭ, ʪʘʢ ʠ ʚʦ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʙʟʦʨ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʪʘʢʠʭ ʧʣʘʪʬʦʨʤ, ʥʘ ʧʨʠʤʝʨʝ ʦʙʟʦʨʘ ʩʨʝʜʩʪʚʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ Android-ʧʨʠʣʦʞʝʥʠʡ MIT App 

Inventor.  
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2. ʇʦʥʷʪʠʝ ʥʘʛʣʷʜʥʦʩʪʠ ʚ ʧʝʜʘʛʦʛʠʢʝ 

ʇʦʠʩʢʠ ʜʝʡʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʢ ʦʙʫʯʝʥʠʷ ʚʦʣʥʦʚʘʣʠ ʫʯʝʥʳʭ ʚʩʝʭ ʚʨʝʤʝʥ. ʀ ʧʦ ʩʝʡ ʜʝʥʴ, ʦʥʠ 

ʦʩʪʘʶʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʤʝʪʦʜʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʝʜʘʛʦʛʦʚ. 

ʅʘʫʯʥʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʯʝʣʦʚʝʢ ʚʦʩʧʨʠʥʠʤʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ ʯʝʨʝʟ ʦʨʛʘʥʳ 

ʯʫʚʩʪʚ, ʠ, ʧʦ ʨʘʟʥʳʭ ʜʘʥʥʳʤ, ʦʪ 70 ʜʦ 90% ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʟʨʠʪʝʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʨʠʥʮʠʧ ʥʘʛʣʷʜʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʠʟʚʝʩʪʥʳʭ ʚ ʤʝʪʦʜʠʢʝ, 

ʥʦ ʠ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʤ. ɺ ʥʘʰʠ ʜʥʠ ʜʘʥʥʳʡ ʧʨʠʥʮʠʧ ʪʘʢʞʝ ʦʩʪʘʸʪʩʷ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʚ ʪʘ-

ʢʦʡ ʥʘʫʢʝ, ʢʘʢ ʜʠʜʘʢʪʠʢʘ [4, 11].  

ʇʝʨʚʳʤ, ʢʪʦ ʦʙʦʙʱʠʣ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʣ ʦʧʳʪ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʠ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʪʝʦ-

ʨʠʶ ʥʘʛʣʷʜʥʦʩʪʠ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʦʙʫʯʝʥʠʷ, ʙʳʣ ʠʟʚʝʩʪʥʳʡ ʯʝʰʩʢʠʡ 

ʧʝʜʘʛʦʛ ʗ.ɸ. ʂʦʤʝʥʩʢʠʡ.  

ʉʦʛʣʘʩʥʦ ʪʦʣʢʦʚʦʤʫ ʩʣʦʚʘʨʶ ʆʞʝʛʦʚʘ, çʥʘʛʣʷʜʥʳʡ ï ʩʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʳʡ ʠʟ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ (ʥʘʛʣʷʜʥʳʡ ʧʨʠʤʝʨ) ʠʣʠ ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʦʢʘʟʝ, ʩʣʫʞʘʱʠʡ ʜʣʷ ʧʦʢʘʟʘ (ʥʘ-

ʛʣʷʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠʣʠ ʧʦʩʦʙʠʷ)è. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʠʤʝʥʥʦ ʥʘ ʵʪʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʨʦʠʣ ʩʚʦʶ 

ʪʝʦʨʠʶ ʗ.ɸ. ʂʦʤʝʥʩʢʠʡ, ʧʦʜʨʘʟʫʤʝʚʘʷ ʧʦʜ ʧʨʠʥʮʠʧʦʤ ʥʘʛʣʷʜʥʦʩʪʠ ʧʨʠʚʣʝʯʝʥʠʝ ʚʩʝʭ ʦʨʛʘʥʦʚ 

ʯʫʚʩʪʚ ʜʣʷ ʣʫʯʰʝʛʦ ʚʦʩʧʨʠʷʪʠʷ ʚʝʱʝʡ ʠ ʷʚʣʝʥʠʡ. ʊʘʢ, ʙʳʣʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ çʟʦʣʦʪʦʝ ʧʨʘʚʠʣʦ 

ʜʠʜʘʢʪʠʢʠè: çʇʫʩʪʴ ʙʫʜʝʪ ʜʣʷ ʫʯʘʱʠʭʩʷ ʟʦʣʦʪʳʤ ʧʨʘʚʠʣʦʤ: ʚʩʝ, ʯʪʦ ʪʦʣʴʢʦ ʤʦʞʥʦ, ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʯʫʚʩʪʚʘʤʠ, ʘ ʠʤʝʥʥʦ: ʚʠʜʠʤʦʝ ï ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʟʨʝʥʠʝʤ, ʩʣʳʰʠʤʦʩʪʴ ï ʩʣʫʭʦʤ, 

ʟʘʧʘʭʠ ï ʦʙʦʥʷʥʠʝʤ, ʧʦʜʣʝʞʘʱʝʝ ʚʢʫʩʫ ï ʚʢʫʩʦʤ, ʜʦʩʪʫʧʥʦʝ ʦʩʷʟʘʥʠʝʤ ï ʧʫʪʝʤ ʦʩʷʟʘʥʠʷ, ʘ ʧʦʵʪʦ-

ʤʫ ʩʣʝʜʫʝʪ ʥʘʯʠʥʘʪʴ ʦʙʫʯʝʥʠʝ ʥʝ ʩʦ ʩʣʦʚʝʩʥʦʛʦ ʪʦʣʢʦʚʘʥʠʷ ʦ ʚʝʱʘʭ, ʘ ʩ ʨʝʘʣʴʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ 

ʥʘʜ ʥʠʤʠè [6]. 

ʅʝ ʪʦʣʴʢʦ ʗ.ɸ. ʂʦʤʝʥʩʢʠʡ ʧʦʩʚʷʪʠʣ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠʟʫʯʝʥʠʶ ʩʨʝʜʩʪʚ ʥʘʛʣʷʜʥʦʩʪʠ. 

ɾ.ɾ. ʈʫʩʩʦ ʥʝ ʦʪʜʝʣʷʣ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʦʪ ʧʨʠʨʦʜʳ, ʧʨʝʜʩʪʘʚʣʷʷ ʥʘʛʣʷʜʥʦʩʪʴ ʢʘʢ ʧʨʠʥʮʠʧ, ʢʦ-

ʪʦʨʳʡ ʠʤʝʝʪ ʧʝʨʤʘʥʝʥʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʝʙʝʥʢʘ, ʦʢʨʫʞʘʷ ʝʛʦ ʚʩʝʤ, ʯʪʦ ʥʫʞʥʦ ʠʟʫʯʠʪʴ. 

ʂ.ɼ. ʋʰʠʥʩʢʠʡ ʚ ʩʚʦʠʭ ʪʨʫʜʘʭ ʦʧʠʩʳʚʘʣ ʪʝʦʨʠʶ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʦʙʫʯʝʥʠʠ ʠʛ-

ʨʘʣ ʯʫʚʩʪʚʝʥʥʳʡ ʦʙʨʘʟ ʦʙʲʝʢʪʦʚ, ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ. ʃ.ɺ. ɿʘʥʢʦʚ, ʫʯʝʥʠʢ ʃ.ʉ. ɺʳʛʦʪʩʢʦʛʦ ʠ ʚʳ-

ʜʘʶʱʠʡʩʷ ʧʩʠʭʦʣʦʛ, ʠʟʫʯʘʚʰʠʡ ʤʝʪʦʜʳ ʟʘʧʦʤʠʥʘʥʠʷ, ʫʜʝʣʠʣ ʙʦʣʴʰʦʝ ʚʨʝʤʷ ʦʧʠʩʘʥʠʶ ʨʘʟʣʠʯ-

ʥʳʭ ʬʦʨʤ ʩʦʯʝʪʘʥʠʷ ʩʣʦʚʘ ʠ ʥʘʛʣʷʜʥʦʩʪʠ [4, 5, 14]. 

ɺ ʥʘʫʯʥʦʡ ʠ ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʚʩʪʨʝʯʘʶʪʩʷ ʨʘʟʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʛʣʷʜʥʦʩʪʠ: ʢʘʢ 

ʥʝʢʦʪʦʨʳʡ ʦʙʲʝʢʪ (ʩʨʝʜʩʪʚʦ ʥʘʛʣʷʜʥʦʩʪʠ); ʢʘʢ ʥʝʢʦʪʦʨʦʝ ʩʚʦʡʩʪʚʦ (ʥʘʛʣʷʜʥʦʩʪʴ ʨʝʘʣʴʥʳʭ ʧʨʝʜʤʝ-

ʪʦʚ, ʷʚʣʝʥʠʡ, ʤʳʰʣʝʥʠʷ); ʢʘʢ ʦʧʨʝʜʝʣʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ (ʚʦʩʧʨʠʷʪʠʝ ʩʨʝʜʩʪʚ ʥʘʛʣʷʜʥʦ-

ʩʪʠ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ). ɺ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʩʣʦʚʘʨʝ ʥʘʛʣʷʜʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ çʜʠʜʘʢʪʠʯʝ-

ʩʢʠʡ ʧʨʠʥʮʠʧ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʦʙʫʯʝʥʠʝ ʩʪʨʦʠʪʩʷ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʦʙʨʘʟʘʭ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪ-

ʚʝʥʥʦ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʫʯʘʱʠʤʠʩʷè [13]. 

ʇʨʠʤʝʥʝʥʠʝ ʥʘʛʣʷʜʥʦʩʪʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʭ ʧʨʠʥʮʠʧʘʭ:  

¶ ʩʠʩʪʝʤʘʪʠʯʥʦʩʪʠ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʩʦʙʣʶʜʝʥʠʝ ʦʧʨʝʜʝʣʸʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ 
ʠʟʫʯʝʥʠʠ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʧʦʩʪʝʧʝʥʥʦʝ ʦʚʣʘʜʝʥʠʝ ʧʨʝʜʤʝʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ);  

¶ ʜʦʩʪʫʧʥʦʩʪʠ (ʚʳʪʝʢʘʝʪ ʠʟ ʪʨʝʙʦʚʘʥʠʡ ʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ; ʦʙʲʝʤ ʠ ʩʦʜʝʨ-

ʞʘʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʜʙʠʨʘʶʪʩʷ ʠʩʭʦʜʷ ʠʟ ʫʤʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʫʯʘʱʠʭʩʷ ʠ ʠʤʝʶʱʝʛʦʩʷ 

ʟʘʧʘʩʘ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ, ʥʘʚʳʢʦʚ);  

¶ ʩʦʟʥʘʪʝʣʴʥʦʩʪʠ, ʘʢʪʠʚʥʦʩʪʠ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ ʫʩʚʦʝʥʠʷ (ʦʨʛʘʥʠʟʘʮʠʷ ʮʝʣʝ-

ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʝʛʦ ʦʩʤʳʩʣʝʥʠʝ, ʧʝʨʝʨʘʙʦʪʢʘ ʠ ʧʨʠʤʝʥʝʥʠʝ);  

¶ ʫʩʠʣʝʥʠʝ ʧʨʠʢʣʘʜʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʤʝʨʦʚ ʨʝʘʣʴʥʳʭ ʩʠʪʫʘʮʠʡ, ʩʚʷʟʴ 

ʦʙʫʯʝʥʠʷ ʩ ʞʠʟʥʴʶ);  

¶ ʧʨʦʯʥʦʩʪʠ ʟʥʘʥʠʡ (ʩʦʟʜʘʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʠ ʟʘʧʦʤʠʥʘʥʠʷ 

ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ).  

ʇʦʥʷʪʠʝ ʥʘʛʣʷʜʥʦʩʪʠ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʦ ʩ ʧʨʠʝʤʘʤʠ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʚʝʜʴ ʦʥʦ ʦʩʥʦʚʘʥʦ ʥʘ 

ʚʦʩʧʨʠʷʪʠʝ ʠʥʬʦʨʤʘʮʠʠ ʯʝʨʝʟ ʦʨʛʘʥʳ ʯʫʚʩʪʚ. ʊʘʢ, ʚ ʙʣʦʯʥʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʚʤʝʩʪʦ ʥʘʙʦʨʘ 

ʪʝʢʩʪʦʚʳʭ ʢʦʤʘʥʜ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʦʮʚʝʪʥʳʝ ʵʣʝʤʝʥʪʳ, ʧʨʠ ʩʦʝʜʠʥʝʥʠʠ ʢʦʪʦʨʳʭ ʧʦʣʫʯʘʶʪʩʷ 

ʨʘʙʦʪʘʶʱʠʝ ʩʢʨʠʧʪʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʠʟʫʘʣʴʥʦ ʟʘʢʨʝʧʠʪʴ ʩʚʷʟʠ ʠ ʟʘʚʠʩʠʤʦʩʪʠ, ʚʳʩʪʘʠʚʘʝʤʳʝ ʤʝ-

ʞʜʫ ʯʘʩʪʷʤʠ ʢʦʜʘ, ʘ ʟʥʘʯʠʪ ʣʫʯʰʝ ʫʩʚʦʠʪʴ ʩʘʤʫ ʩʫʪʴ ʩʦʩʪʘʚʣʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ. 
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ɿʜʝʩʴ ʚʘʞʥʦ ʨʘʟʜʝʣʠʪʴ ʧʦʥʷʪʠʷ çʚʠʟʫʘʣʴʥʳʡè ʠ çʛʨʘʬʠʯʝʩʢʠʡè, ʚʝʜʴ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʪʨʝʤʠʪʝʣʴʥʦ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʧʦʵʪʦʤʫ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʚʦʟʤʦʞʥʦ ʨʘʩʰʠʨʝʥʠʝ 

ʦʙʲʝʢʪʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʙʫʜʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʧʨʦʛʨʘʤʤʠʩʪ. ʈʝʯʴ ʠʜʝʪ ʦ ʚʥʝʜʨʝʥʠʠ ʚ ʨʘʙʦʪʫ ʜʨʫ-

ʛʠʭ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ, ʧʦʤʠʤʦ ʟʨʝʥʠʷ, ʠ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʪʝʭʥʠʯʝʩʢʠ ʩʠʩʪʝʤ ʤʘʥʠʧʫʣʷʮʠʡ 

ʯʝʣʦʚʝʢʘ ʠ ʢʦʤʧʴʶʪʝʨʘ [1].  

ʀʩʪʦʨʠʯʝʩʢʠ ʚʠʟʫʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʜʨʝʚʥʝʡ-

ʰʠʭ ʧʨʠʝʤʦʚ, ʢʦʪʦʨʳʤʠ ʧʦʣʴʟʫʝʪʩʷ ʯʝʣʦʚʝʯʝʩʪʚʦ. ʅʘʛʣʷʜʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʝʱʝ ʩ ʧʝʨʚʦʙʳʪ-

ʥʳʭ ʚʨʝʤʝʥ, ʥʘ ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʩʦʭʨʘʥʠʚʰʘʷʩʷ ʥʘʩʢʘʣʴʥʘʷ ʞʠʚʦʧʠʩʴ. ɺ ʥʘʰʠ ʜʥʠ ʚʦʢʨʫʛ ʪʘʢʞʝ ʧʦ-

ʩʪʦʷʥʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʤʚʦʣʳ ʜʣʷ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʭ ʷʚʣʝʥʠʡ: ʩʠʩʪʝʤʘ 

ʧʠʢʪʦʛʨʘʤʤ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. ʊʘʢ ʠʣʠ ʠʥʘ-

ʯʝ, ʤʥʦʛʠʝ ʟʥʘʢʦʚʳʝ ʩʠʩʪʝʤʳ ʥʘʯʠʥʘʣʠʩʴ ʩ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ, ʚ ʥʝʝ ʚʭʦʜʷʱʠʭ, ʚ ʩʚʷʟʠ ʩ ʧʦ-

ʥʷʪʥʦʩʪʴʶ ʦʙʨʘʟʦʚ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʪʘʢʞʝ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʫʧʨʦʱʝʥʠʶ ʠ ʚʥʝʜʨʝʥʠʶ ʚ ʥʝʛʦ 

ʧʨʠʝʤʦʚ ʥʘʛʣʷʜʥʦʩʪʠ ʧʫʪʝʤ ʘʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʛʘʥʦʚ ʟʨʝʥʠʷ. 

ɺʠʟʫʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ï ʵʪʦ ʦʩʥʦʚʥʦʡ ʧʨʠʝʤ ʥʘʛʣʷʜʥʦʩʪʠ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʉʚʦʝ ʠʩʪʦʨʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʠʤʝʝʪ ʩ ʤʦʤʝʥʪʘ ʨʘʟʚʠʪʠʷ ʠ ʘʢʪʠʚʥʦʛʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʧʝʨʚʦʛʦ ʪʘʢʦʛʦ ʷʟʳʢʘ ï Scratch. ʈʘʟʨʘʙʦʪʢʘ, ʩʦʟʜʘʥʥʘʷ ʚ 2007 ʛʦʜʫ ʄʠʪʯʝʣʦʤ ʈʝʟʥʠʢʦʤ 

ʠ ʰʪʘʪʦʤ ʨʘʙʦʪʥʠʢʦʚ ʄʘʩʩʘʯʫʩʝʪʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʟʘʜʘʣʘ ʥʦʚʳʡ ʚʠʪʦʢ ʨʘʟ-

ʚʠʪʠ ʁʦʙʣʘʩʪʠ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ʇʨʠʥʮʠʧ ʥʘʧʠʩʘʥʠʷ ʩʢʨʠʧʪʦʚ ʧʫʪʝʤ ʤʘʥʠʧʫʣʷʮʠʡ ʩ 

ʛʨʘʬʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʙʳʣ ʧʨʦʨʳʚʦʤ ʠ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣ ʩʝʙʷ ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʙʫʯʘʶʱʠʝʩʷ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ 

ʦʙʫʯʘʝʤʦʩʪʠ ʩʦʩʪʘʚʣʝʥʠʶ ʘʣʛʦʨʠʪʤʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʠʟʫʘʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʯʪʦ ʜʦʢʘʟʳʚʘʝʪ 

ʦʙʦʩʥʦʚʘʥʠʝ ʚʥʝʜʨʝʥʠʷ ʥʘʛʣʷʜʥʦʩʪʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʘʩʧʝʢʪʝ. 

3. ʇʦʥʷʪʠʝ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʌ.ɹʨʫʢʩ ʧʠʩʘʣ ʦ ʪʦʤ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʚ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʥʘʧʠʩʘʥʥʳʡ ʢʦʜ ʥʝ ʤʘʪʝʨʠʘʣʝʥ, ʝʛʦ ʥʝʚʦʟʤʦʞʥʦ ʫʚʠʜʝʪʴ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʧʨʝʜʩʪʘʚʠʪʴ ʧʨʦ-

ʛʨʘʤʤʫ ʤʦʞʥʦ ʧʦ-ʨʘʟʥʦʤʫ, ʚʝʜʴ ʫ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʝ ʚʟʛʣʷʜʳ [15]. ɼʣʷ ʥʘʯʠ-

ʥʘʶʱʠʭ ʦʩʦʙʝʥʥʦ ʩʣʦʞʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʨʘʟʦʙʨʘʪʴʩʷ ʩ ʥʦʚʳʤ ʧʦʥʷʪʠʡʥʳʤ ʘʧʧʘʨʘʪʦʤ ʙʝʟ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʧʦʣʥʦʩʪʴʶ ʦʩʦʟʥʘʪʴ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ, ʚʝʜʴ ʙʝʟ ʦʧʳʪʘ ʤʦʞʝʪ ʙʳʪʴ ʥʝʦʯʝʚʠʜʥʦ, 

ʢʘʢ ʵʪʦ ʫʩʪʨʦʝʥʦ: ʪʝʢʩʪʦʚʳʝ ʧʨʦʛʨʘʤʤʳ ʚ ʢʘʯʝʩʪʚʝ ʨʝʟʫʣʴʪʘʪʘ ʨʘʙʦʪʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʪʦʣʴʢʦ ʦʪʚʝʪ.  

ʇʦʜ ʚʠʟʫʘʣʴʥʳʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ ʧʦʥʠʤʘʶʪ ʪʘʢʦʡ ʩʧʦʩʦʙ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʳ, ʚ ʢʦʪʦ-

ʨʦʤ ʚʤʝʩʪʦ ʥʘʧʠʩʘʥʠʷ ʪʝʢʩʪʦʚʦʛʦ ʢʦʜʘ ʠʩʧʦʣʴʟʫʶʪ ʤʘʥʠʧʫʣʷʮʠʠ ʛʨʘʬʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ. ʅʝʢʦ-

ʪʦʨʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʩʯʠʪʘʶʪ ʚʠʟʫʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʩʣʝʜʫʶʱʠʤ 

ʵʪʘʧʦʤ ʠʣʠ ʧʦʢʦʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʪʝʢʩʪʦʚʳʭ ʷʟʳʢʦʚ. ʕʪʦ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʚʩʝ ʯʘʱʝ 

ʧʨʠʚʣʝʢʘʶʱʝʝ ʚʥʠʤʘʥʠʝ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʚ ʥʘʰʠ ʜʥʠ ʩʫʱʝʩʪʚʫʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʩʨʝʜʩʪʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʬʝʨʳ ʠ ʮʝʣʝʡ ʧʨʠʤʝʥʝʥʠʷ. ʊʘʢ, ʥʝ-

ʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʛʨʘʥʴ ʤʝʞʜʫ ʛʨʘʬʠʯʝʩʢʠʤʠ ʷʟʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚ 

ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʠ ʚʠʟʫʘʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʨʘʟʨʘʙʦʪʢʠ, ʧʨʠʤʝʥʷʝʤʳʤʠ ʢʘʢ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʠʥʩʪ-

ʨʫʤʝʥʪʳ  ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʥʪʝʨʬʝʡʩʦʚ [10].  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʙʣʦʯʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʧʨʠʤʝʥʷʝʤʦʝ ʚ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʗʟʳʢʠ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʧʦ ʨʘʟʥʳʤ ʧʨʠʟʥʘ-

ʢʘʤ. ʅʘʧʨʠʤʝʨ, ʧʦ ʩʬʝʨʝ ʦʩʥʦʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ: ʫʯʝʙʥʳʝ; ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʠʥʜʫʩʪʨʠʠ; ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʠʝ. ʇʦ ʦʩʥʦʚʥʦʤʫ ʤʦʜʝʣʠʨʫʝʤʦʤʫ ʘʩʧʝʢʪʫ: ʷʟʳʢʠ ʦʧʠʩʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝ-

ʤʳ; ʷʟʳʢʠ ʦʧʠʩʘʥʠʷ ʧʦʪʦʢʘ ʫʧʨʘʚʣʝʥʠʷ; ʷʟʳʢʠ ʦʧʠʩʘʥʠʷ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ; ʷʟʳʢʠ ʦʧʠʩʘʥʠʷ ʧʦʚʝʜʝ-

ʥʠʷ (ʧʨʦʮʝʩʩʦʚ); ʷʟʳʢʠ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʠ ʪʘʢʘʷ ʢʣʘʩʩʠʬʠ-

ʢʘʮʠʷ [16]: 

¶ ʗʟʳʢʠ ʥʘ ʦʩʥʦʚʝ ʦʙʲʝʢʪʦʚ, ʢʦʛʜʘ ʚʠʟʫʘʣʴʥʘʷ ʩʨʝʜʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʛʨʘʬʠʯʝʩʢʠʝ ʠʣʠ ʩʠʤʚʦʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʤʠ ʤʦʞʥʦ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʠʥʪʝʨʘʢʪʠʚʥʳʤ ʦʙʨʘ-

ʟʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʝʢʦʪʦʨʳʤʠ ʧʨʘʚʠʣʘʤʠ (Scratch, ʇʠʢʪʦʤʠʨ, Blockly, MIT App Inventor, Kodu 

Game Lab). 

¶ ʈʝʜʘʢʪʦʨʳ ʬʦʨʤ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʪʘʚʠʪʴ ʤʳʰʴʶ ʯʘʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

ʠ ʥʘʩʪʨʘʠʚʘʪʴ ʠʭ ʩʚʦʡʩʪʚʘ ( Visual Basic, Delphi, C++ Builder).  
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¶ ʗʟʳʢʠ ʩʭʝʤ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʜʝʝ çʬʠʛʫʨ ʠ ʣʠʥʠʡè, ʛʜʝ ʬʠʛʫʨʳ (ʧʨʷʤʦʫʛʦʣʴʥʠʢʠ, 

ʦʚʘʣʳ ʠ ʪ. ʧ.) ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʩʫʙʲʝʢʪʳ ʠ ʩʦʝʜʠʥʷʶʪʩʷ ʣʠʥʠʷʤʠ (ʩʪʨʝʣʢʘʤʠ, ʜʫʛʘʤʠ ʠ ʜʨ.), 

ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʷ (ʨʝʜʘʢʪʦʨʳ ʚʟʘʠʤʦʩʚʷʟʝʡ ʚ ʨʝʣʷʮʠʦʥʥʳʭ ɹɼ) [16]. 

ʏʪʦʙʳ ʜʦʩʪʠʛʥʫʪʴ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʚ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʚʘʞʥʦ ʨʘʟʜʝʣʷʪʴ 

ʵʪʘʧʳ, ʥʘ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚʠʟʫʘʣʴʥʳʝ ʩʨʝʜʳ. ʊʘʢ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ 

ʧʨʠʝʤʦʤ ʙʫʜʝʪ ʚʥʝʜʨʷʪʴ ʠʭ ʚ ʥʘʯʘʣʝ, ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʡ, ʧʦʩʣʝ ʯʝʛʦ ʙʫʜʝʪ 

ʦʩʫʱʝʩʪʚʣʝʥ ʙʦʣʝʝ ʧʣʘʚʥʳʡ ʧʝʨʝʭʦʜ ʢ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʩʪʝʡʰʠʭ ʧʨʦʛʨʘʤʤ ʠ ʠʟʫʯʝʥʠʶ ʢʣʘʩʩʠʯʝʩʢʠʭ 

ʘʣʛʦʨʠʪʤʦʚ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʨʝʘʣʠ-

ʟʦʚʘʪʴ ʦʩʥʦʚʥʫʶ ʩʦʜʝʨʞʘʪʝʣʴʥʫʶ ʟʘʜʘʯʫ ï ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ.  

ɺ ʮʝʣʦʤ ʚʠʟʫʘʣʠʟʘʮʠʷ ʷʚʣʷʝʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʦʩʥʦʚʘʥʥʦʤ ʥʘ ʤʝʪʘʬʦʨʝ, ʪʦ ʝʩʪʴ ʧʝʨʝʥʦʩʝ 

ʥʝʢʦʪʦʨʦʛʦ ʦʙʨʘʟʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʥʷʪʠʷ ʦ ʥʦʚʦʤ ʦʙʲʝʢʪʝ, ʧʨʦʮʝʩʩʝ ʠʣʠ ʷʚʣʝʥʠʠ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʠ ʩ ʫʞʝ ʠʟʚʝʩʪʥʳʤʠ. ʀʜʝʷ ʧʦʜʦʙʥʦʛʦ ʩʦʦʪʥʝʩʝʥʠʷ ʦʙʷʟʘʥʘ ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶ-

ʱʠʝ ʘʩʧʝʢʪʳ: 

¶ ʩʠʥʪʘʢʩʠʯʝʩʢʫʶ ʠ ʩʝʤʘʥʪʠʯʝʩʢʫʶ ʥʦʪʘʮʠʶ ʷʟʳʢʘ; 

¶ ʧʨʘʛʤʘʪʠʢʫ ʷʟʳʢʘ; 

¶ ʦʙʫʯʘʶʱʠʡ ʢʦʤʧʦʥʝʥʪ, ʪʦ ʝʩʪʴ ʢʘʢʦʝ ʧʦʥʷʪʠʝ ʠʣʠ ʥʘʚʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʦʣʞʝʥ 

ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʘʬʦʨʳ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʚʠʟʫʘʣʴʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʙʦʨ ʠ ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʤʝʪʘʬʦʨʳ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ ʩʭʝʤʝ:  

¶ ʚʳʙʦʨ ʛʨʘʬʠʯʝʩʢʦʡ ʤʦʜʝʣʠ; 

¶ ʚʳʙʦʨ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʧʨʦʛʨʘʤʤʦʡ ʠ ʛʨʘʬʠʢʦʡ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʧʨʝʜʝʣʷʶʱʝʛʦ 

ʧʦʚʝʜʝʥʠʝ ʛʨʘʬʠʯʝʩʢʦʡ ʤʦʜʝʣʠ; 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʙʦʨʘ ʜʝʡʩʪʚʠʡ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʛʨʘʬʠʯʝʩʢʦʡ ʤʦ-

ʜʝʣʴʶ [10]. 

ɺ ʚʠʟʫʘʣʴʥʳʭ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʤʝʪʘʬʦʨʳ ʚʩʝʛʜʘ ʙʘʟʠʨʫʶʪʩʷ ʥʘ 

ʦʩʥʦʚʥʳʭ ʧʘʨʘʜʠʛʤʘʭ ʠ ʧʨʠʥʮʠʧʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʈʝʘʣʠʟʫʶʪʩʷ ʧʦʥʷʪʠʷ ʧʝʨʝʤʝʥʥʳʭ, ʦʩʥʦʚ-

ʥʳʭ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʬʫʥʢʮʠʡ. ʇʦʩʣʝ ʤʘʥʠʧʫʣʷʮʠʡ ʩ ʛʨʘʬʠʯʝʩʢʠʤʠ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʤ̫ʠ ʤʝʪʘʬʦʨ (ʙʣʦʢʦʚ) ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʢʩʪʘ ʧʨʦʛʨʘʤʤʳ ʚʥʫʪʨʠ ʢʦʤʧʴʶʪʝʨʘ. ʕʪʘ 

ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʦʪʣʘʜʢʠ, ʚʝʜʴ ʩʜʝʣʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʣʝʛʢʦ ʦʪʦ-

ʙʨʘʞʘʶʪʩʷ, ʘ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ ʣʦʛʠʯʝʩʢʠ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ.   

ʅʝʤʘʣʦʚʘʞʥʳʤ ʙʫʜʝʪ ʦʙʦʩʥʦʚʘʪʴ ʠ ʨʘʩʢʨʳʪʴ ʠʩʪʦʨʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʧʦʷʚʣʝʥʠʷ ʚʠ-

ʟʫʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʫʪʝʤ ʨʘʩʩʤʦʪʨʝʥʠʷ ʵʪʘʧʦʚ ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦ-

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. ʊʘʢ, ʠʟʥʘʯʘʣʴʥʦ çʦʙʱʝʥʠʝè ʯʝʣʦʚʝʢʘ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ 

ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʦʙʨʘʱʝʥʠʠ ʢ ʤʘʰʠʥʥʦʤʫ ʢʦʜʫ, ʯʪʦ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʦʝʤʢʠʤ ʧʨʦʮʝʩ-

ʩʦʤ, ʪʨʝʙʫʶʱʠʤ ʦʪ ʨʘʙʦʪʥʠʢʘ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ ʘʨʭʠʪʝʢʪʫʨʳ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ. ʇʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʪʘʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʟʘʪʨʫʜʥʷʣʘʩʴ ʥʦʚʠʟʥʦʡ ʩʬʝʨʳ. ɼʘʥʥʘʷ 

ʧʨʦʙʣʝʤʘ ʩʪʘʣʘ ʙʦʣʝʝ ʨʘʟʨʝʰʠʤʦʡ ʥʘ ʵʪʘʧʝ ʩʦʟʜʘʥʠʷ ʥʠʟʢʦʫʨʦʚʥʝʚʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʘʩʩʝʤʙʣʝʨ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ 

ʣʦʛʠʯʝʩʢʦʝ ʦʬʦʨʤʣʝʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʩ ʧʦʤʦʱʴʶ ʪʦʣʩʪʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʦʜʘ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʫʚʝ-

ʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʠ ʩʪʘʣʦ ʤʦʱʥʳʤ ʪʦʣʯʢʦʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. 

ʊʘʢ, ʢʣʶʯʝʚʳʤ ʧʨʦʨʳʚʦʤ ʩʪʘʣʦ ʧʦʷʚʣʝʥʠʝ ʧʝʨʚʳʭ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦ-

ʚʘʥʠʠ, ʯʪʦ ʧʦʚʳʩʠʣʦ ʚʥʠʤʘʥʠʝ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʢ ʢʦʤʧʴʶʪʝʨʘʤ ʠ ʪʝʤ ʚʦʟʤʦʞʥʦʩʪʷʤ, ʢʦʪʦʨʳʝ 

ʦʥʠ ʤʦʛʫʪ ʧʨʝʜʦʩʪʘʚʠʪʴ. ʂʦʣʠʯʝʩʪʚʦ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʚʦʟʨʦʩʣʦ ʚ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʘʩʰʠ-

ʨʷʪʴ ʬʫʥʢʮʠʦʥʘʣ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʉ ʪʝʭ ʧʦʨ ʠ ʧʦ ʩʝʡ ʜʝʥʴ ʦʙʱʝʩʪʚʦ 

ʨʘʟʜʝʣʝʥʦ ʥʘ ʪʝʭ, ʢʪʦ ʨʘʙʦʪʘʝʪ ʩ ʠʥʪʝʨʬʝʡʩʘʤʠ, ʠ ʪʝʭ, ʢʪʦ ʠʭ ʩʦʟʜʘʝʪ. ʇʨʠʯʝʤ, ʧʦʨʦʛ ʚʭʦʞʜʝʥʠʷ ʚ 

ʩʬʝʨʫ IT-ʧʨʦʬʝʩʩʠʡ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʥʠʟʢʠʤ ʠ ʧʨʠʚʣʝʢʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʦʚʳʭ ʣʶʜʝʡ. 

ʕʪʘ ʪʝʥʜʝʥʮʠʷ ʧʦʨʦʜʠʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʝʝ ʜʦʩʪʫʧʥʦʛʦ ʠ ʦʪʢʨʳʪʦʛʦ ʚʳʙʦʨʘ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʧʦʵʪʦʤʫ ʥʘ ʩʤʝʥʫ ʪʝʢʩʪʦʚʳʤ ʷʟʳʢʘʤ ʥʘʯʘʣʠ ʧʨʠʭʦʜʠʪʴ ʚʠʟʫʘʣʴʥʳʝ ʩʨʝʜʳ 
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ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʥʠʤʠ ʥʝʦʙʘʷʪʝʣʴʥʦ ʫʤʝʪʴ ʧʠʩʘʪʴ ʢʦʜ çʚʨʫʯʥʫʶè, ʚʝʜʴ ʧʦʩʪʨʦʝ-

ʥʠʝ ʩʢʨʠʧʪʦʚ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʤʘʥʠʧʫʣʷʮʠʷʭ ʩ ʙʣʦʢʘʤʠ, ʥʘ ʢʦʪʦʨʳʭ ʥʘʧʠʩʘʥʳ ʢʦʤʘʥʜʳ.  

ʊʘʢʦʝ ʠʟʦʙʨʝʪʝʥʠʝ ʩʪʘʣʦ ʙʦʣʴʰʠʤ ʫʧʨʦʱʝʥʠʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʠ ʢʦʤʧʴʶʪʝʨʘ. 

ʀʟʥʘʯʘʣʴʥʦ ʠʤʝʝʪʩʷ ʤʦʜʝʣʴ, ʚ ʢʦʪʦʨʦʡ ʧʦʥʷʪʥʘ ʩʠʩʪʝʤʘ ʦʙʨʘʱʝʥʠʷ ʯʝʣʦʚʝʢʘ ʢ ʵʣʝʢʪʨʦʥʥʦ-

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʰʠʥʝ ʧʨʠ ʧʦʤʦʱʠ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʥʦ ʚ ʵʪʦʡ ʩʭʝʤʝ ʠʤʝ-

ʝʪʩʷ ʩʣʦʞʥʳʡ ʵʪʘʧ ʩʙʦʨʘ çʦʙʨʘʪʥʦʡ ʩʚʷʟʠè. ʕʪʦ ʧʫʛʘʝʪ ʥʘʯʠʥʘʶʱʠʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʚʝʜʴ ʚ ʢʘʯʝ-

ʩʪʚʝ ʨʝʟʫʣʴʪʘʪʘ ʢʦʜ ʚʳʜʘʝʪ ʠʥʦʛʜʘ ʦʰʠʙʢʫ ʠʣʠ ʥʝʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ, ʢʦʪʦʨʫʶ ʩʣʦʞʥʦ ʥʘʡʪʠ, ʥʝ 

ʠʤʝʷ ʜʦʩʪʘʪʦʯʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʩʪʨʫʢʪʫʨʝ ʧʨʦʛʨʘʤʤʳ. ɼʣʷ ʙʦʣʝʝ ʧʨʦʩʪʦʛʦ ʧʦʥʠʤʘʥʠʷ ʠ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʚʠʟʫʘʣʴʥʳʝ ʷʟʳʢʠ. ɺ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʚʠʟʫʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʧʦʤʦʛʘʝʪ 

ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ çʦʙʱʝʥʠʷè ʯʝʣʦʚʝʢʘ ʩ ʢʦʤʧʴʶʪʝʨʦʤ, ʚʝʜʴ ʜʣʷ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʫʞʝ 

ʥʝ ʪʨʝʙʫʝʪʩʷ ʪʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʝʮʠʘʣʠʩʪʦʚ ʫʟʢʦʛʦ ʧʨʦʬʠʣʷ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʠʥʪʝʨʝʩ ʢ ʧʨʦʬʝʩʩʠʠ. 

ɼʣʷ ʤʥʦʛʠʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʧʦʜʦʙʥʦʝ ʷʚʣʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʝ ʠʟ-ʟʘ ʙʦʣʴ-

ʰʦʛʦ ʧʨʠʪʦʢʘ ʣʶʜʝʡ ʠ ʥʠʟʢʦʛʦ ʧʦʨʦʛʘ ʚʭʦʞʜʝʥʠʷ ʚ ʨʘʙʦʪʫ, ʘ ʟʥʘʯʠʪ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ çʥʝ-

ʧʨʦʬʝʩʩʠʦʥʘʣʦʚè [10, 15].  

ʅʘ ʜʘʥʥʦʤ ʠʩʪʦʨʠʯʝʩʢʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʦ ʩʪʘʣʢʠʚʘʝʪʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ ʥʨʘʚʩʪʚʝʥ-

ʥʦʡ ʜʠʣʝʤʤʦʡ. ʏʝʣʦʚʝʢ ʧʦʣʫʯʘʝʪ ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʦʡ ʠ ʧʦʣʫʯʘʝʪ ʙʦʣʝʝ ʜʦʩʪʫʧʥʦ ʨʝʩʫʨʩʳ ʜʣʷ ʝʝ ʩʦʟʜʘʥʠʷ ʠ ʠʟʤʝʥʝʥʠʡ.  

4. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʟʫʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ɼʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʟʫʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝ-

ʣʠʪʴ ʩʫʱʝʩʪʚʫʶʱʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʨʝʰʘʶʱʝʝ ʜʘʥʥʫʶ ʟʘʜʘʯʫ, ʠ ʜʘʪʴ ʢʨʘʪʢʫʶ ʝʛʦ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʫ. ʊʘʢ, ʪʝʭʥʦʣʦʛʠʷ ʙʣʦʯʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʢʘʢ ʢʣʶʯʝʚʘʷ ʚ ʜʘʥ-

ʥʦʡ ʨʘʙʦʪʝ, ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʥʮʠʧʝ çdrag-and-dropè, ʯʪʦ ʚ ʧʝʨʝʚʦʜʝ ʩ ʘʥʛʣʠʡʩʢʦʛʦ ï çʪʘʱʠ-ʠ-

ʙʨʦʩʘʡè. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʢʘʞʜʳʡ ʠʟ ʵʣʝʤʝʥʪʦʚ ʚ ʪʘʢʦʡ ʩʨʝʜʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʛʣʷʜʠʪ ʢʘʢ 

ʙʣʦʢ, ʧʝʨʝʤʝʱʘʝʤʳʡ ʩ ʧʦʤʦʱʴʶ ʤʳʰʠ, ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʢʦʜʘ ʠʟ ʝʛʦ ʬʨʘʛʤʝʥʪʦʚ. ʅʫʞʥʳʡ ʦʙʲʝʢʪ 

çʟʘʭʚʘʪʳʚʘʝʪʩʷè ʧʨʠ ʧʦʤʦʱʠ ʤʘʥʠʧʫʣʷʪʦʨʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦʡ ʜʘʞʝ ʜʣʷ ʥʘʯʠ-

ʥʘʶʱʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʤʝʭʘʥʠʢʦʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʳʙʨʘʥʥʳʝ ʜʣʷ ʦʙʟʦʨʘ ʩʨʝʜʩʪʚʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠʷ ʙʫʜʫʪ ʘʢʪʫʘʣʴʥʳ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʦʙʫʯʝʥʠʷ. 

ʇʠʢʪʦʄʠʨ ï ʩʚʦʙʦʜʥʘʷ ʧʨʦʛʨʘʤʤʥʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʘʟʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʦ-

ʰʢʦʣʴʥʠʢʘʤʠ ʠ ʤʣʘʜʰʠʤʠ ʰʢʦʣʴʥʠʢʘʤʠ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʈʦʩʩʠʠ [16]. ɼʘʞʝ ʜʣʷ ʤʘʣʳʰʝʡ, ʢʦʪʦ-

ʨʳʝ ʝʱʝ ʥʝ ʦʩʚʦʠʣʠ ʯʪʝʥʠʝ ʠ ʧʠʩʴʤʦ, ʠʥʬʦʨʤʘʪʠʢʘ ʦʢʘʞʝʪʩʷ ʧʦʥʷʪʥʳʤ ʠ ʫʚʣʝʢʘʪʝʣʴʥʳʤ ʧʨʝʜʤʝ-

ʪʦʤ. ɺ ʇʠʢʪʦʄʠʨʝ ʛʣʘʚʥʘʷ ʟʘʜʘʯʘ ï ʥʘʫʯʠʪʴ ʨʦʙʦʪʘ ʧʝʨʝʤʝʱʝʥʠʷʤ ʩ ʧʦʤʦʱʴʶ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦ-

ʛʨʘʤʤ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʫʨʦʚʥʝʡ ʩʣʦʞʥʦʩʪʠ, ʥʘ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʜʝʪʠ ʟʥʘʢʦʤʷʪʩʷ ʩ ʥʦʚʳ-

ʤʠ ʚʠʜʘʤʠ ʘʣʛʦʨʠʪʤʦʚ: ʦʪ ʧʨʦʩʪʳʭ ʣʠʥʝʡʥʳʭ ʜʦ ʮʠʢʣʠʯʝʩʢʠʭ. ʇʣʶʩ ʵʪʦʡ ʧʣʘʪʬʦʨʤʳ ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʘʥʜ ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ, ʪʦ ʝʩʪʴ ʥʝʚʦʟʤʦʞʥʦ 

ʧʝʨʝʡʪʠ ʜʘʣʴʰʝ ʧʦ ʪʝʤʘʤ ʙʝʟ ʠʭ ʫʩʚʦʝʥʠʷ [3]. ʈʘʙʦʪʘ ʩ ʧʨʦʩʪʳʤʠ ʠʩʧʦʣʥʠʪʝʣʷʤʠ ï ʦʪʣʠʯʥʳʡ ʧʨʠ-

ʝʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʚʝʜʴ ʠʭ ʜʝʡʩʪʚʠʷ ʜʦʩʪʘʪʦʯʥʦ ʣʝʛʢʦ ʧʨʝʜʩʪʘʚʠʪʴ ʠ 

ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʚ ʞʠʟʥʠ.  

ʉʣʝʜʫʶʱʠʡ ʨʝʩʫʨʩ ʚʝʩʴʤʘ ʦʙʰʠʨʝʥ ʧʦ ʩʚʦʝʤʫ ʬʫʥʢʮʠʦʥʘʣʫ ï ʵʪʦ Blockly [17]. ɿʜʝʩʴ ʝʩʪʴ 

ʟʘʜʘʥʠʷ ʜʣʷ ʩʘʤʳʭ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ: ʟʘʜʘʥʠʷ ʧʦ ʠʥʪʝʨʝʩʫ ʥʘʡʜʫʪ ʚʩʝ ʦʪ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʜʦ 

ʚʳʧʫʩʢʥʠʢʦʚ ʠʣʠ ʫʞʝ ʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʦʵʪʦʤʫ ʦʙʨʘʱʘʪʴʩʷ ʢ ʥʝʤʫ ʫʯʠʪʝʣʴ 

ʩʤʦʞʝʪ ʚ ʢʘʞʜʦʤ ʢʣʘʩʩʝ. ʊʘʢ, ʩʘʤʦʝ ʧʨʦʩʪʦʝ ʟʘʜʘʥʠʝ ʥʘ ʟʥʘʢʦʤʩʪʚʦ ʩ ʙʣʦʯʥʦʡ ʩʨʝʜʦʡ çʬʘʫʥʘè ʦʪ-

ʣʠʯʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʪʝʭ, ʢʪʦ ʧʝʨʚʳʡ ʨʘʟ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ blockly ʠ ʝʱʝ ʥʝ ʟʥʘʢʦʤ ʩ ʧʨʠʝʤʦʤ ʩʦʝʜʠ-

ʥʝʥʠʷ ʙʣʦʢʦʚ. ʆʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʧʣʶʩʦʚ ʜʘʥʥʦʡ ʧʣʘʪʬʦʨʤʳ ï ʵʪʦ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʪʘʪʝʡ ʠ 

ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ. ʄʥʦʛʠʝ ʧʣʘʪʬʦʨʤʳ ʪʘʢʞʝ ʠʩ-

ʧʦʣʴʟʫʶʪ ʩʠʩʪʝʤʫ ʙʣʦʢʣʠ (ʥʘʧʨʠʤʝʨ, ʢʦʜ. ʦʨʛ), ʨʘʟʨʘʙʦʪʯʠʢʠ ʦʪʢʨʳʪʳ ʢ ʥʦʚʳʤ ʜʦʧʦʣʥʝʥʠʷʤ, ʘ 

ʪʘʢʞʝ ʢ ʧʝʨʝʚʦʜʘʤ ʥʘ ʨʘʟʣʠʯʥʳʝ ʷʟʳʢʠ [7]. 

ɺʠʟʫʘʣʴʥʳʡ ʩʦʙʳʪʠʡʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʷʟʳʢ Scratch, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ 2007 ʛʦʜʫ ʄʘʩʩʘ-

ʯʫʩʝʪʩʢʠʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ, ʜʘʚʥʦ ʦʪʣʠʯʥʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣ ʩʝʙʷ ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʚ ʨʘʙʦʪʝ ʫʯʠʪʝʣʝʡ ʠʥʬʦʨʤʘʪʠʢʠ [20]. ʕʪʦ ʙʦʣʝʝ ʩʚʦʙʦʜʥʘʷ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ʤʫʣʴʪ-

ʬʠʣʴʤʦʚ ʠ ʠʛʨ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ Blockly, ʚʝʜʴ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʩʝʛʜʘ ʠʤʝʝʪ ʜʦʩʪʫʧ ʢ ʧʦʣʥʦʤʫ ʥʘʙʦʨʫ 

ʢʦʤʘʥʜ ʧʨʠ ʨʘʙʦʪʝ ʩ ʧʨʦʝʢʪʦʤ. Scratch ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʘʯʠʥʘʶʱʠʡ ʧʨʦʛʨʘʤ-
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ʤʠʩʪ ʧʦʟʥʘʢʦʤʠʣʩʷ ʩ ʘʣʛʦʨʠʪʤʘʤʠ, ʥʘʫʯʠʣʩʷ ʠʭ ʩʦʩʪʘʚʣʷʪʴ, ʘ ʪʘʢʞʝ ʨʘʟʦʙʨʘʣʩʷ ʩ ʙʘʟʦʚʳʤʠ ʧʦʥʷ-

ʪʠʷʤʠ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ. ɿʘʯʘʩʪʫʶ ʥʘ ʧʨʘʢʪʠʢʝ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 7-13 ʣʝʪ Scratch ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʚʳʙʦʨʦʤ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʠʟʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ [9, 12].  

ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʘ Edublocks.org ï ʵʪʦ ʩʠʥʪʝʟ Scratch ʠ Python, ʧʨʦʨʳʚ ʚ 

ʚʠʟʫʘʣʴʥʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ [18]. ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʡ ʩʨʝʜʳ ʤʦʞʥʦ ʨʘʙʦʪʘʪʴ ʩ HTML 5, Python 

3, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʷʪʴ ʚ ʨʦʙʦʪʦʪʝʭʥʠʢʝ. ʅʘ ʨʘʟʥʦʮʚʝʪʥʳʭ ʙʣʦʢʘʭ, ʧʨʠʥʮʠʧ ʩʦʝʜʠʥʝʥʠʷ ʠ ʚʥʝʰʥʠʡ 

ʚʠʜ ʢʦʪʦʨʳʭ ʘʥʘʣʦʛʠʯʝʥ ʨʘʙʦʪʝ ʚ Scratch, ʥʘʧʠʩʘʥʳ ʢʦʤʘʥʜʳ ʷʟʳʢʘ Python. ʆʪʜʝʣʴʥʦ ʥʘʭʦʜʷʪʩʷ 

ʙʣʦʢʠ ʠʤʧʦʨʪʘ ʙʠʙʣʠʦʪʝʢ, ʨʘʙʦʪʳ ʩ ʧʝʨʝʤʝʥʥʳʤʠ, ʚʳʨʘʞʝʥʠʷʤʠ, ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʪʦʨʳ, ʮʠʢʣʳ, 

ʩʧʠʩʢʠ, ʬʫʥʢʮʠʠ, ʘ ʪʘʢʞʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʦʤʘʥʜʳ ʠʟ ʨʘʟʥʳʭ ʙʠʙʣʠʦʪʝʢ. ʕʪʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʧʦ-

ʟʚʦʣʷʝʪ ʦʪʜʝʣʠʪʴ ʦʜʥʠ ʧʦʥʷʪʠʷ ʦʪ ʜʨʫʛʠʭ, ʩʜʝʣʘʪʴ ʦʙʫʯʝʥʠʝ ʙʦʣʝʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤ [2]. ʆʩʥʦʚ-

ʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʣʘʪʬʦʨʤʳ edublocks.org ï ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʢʦʜʘ ʚ ʚʠʜʝ ʙʣʦʢʦʚ ʠ ʚ 

ʚʠʜʝ ʪʝʢʩʪʦʚʦʛʦ ʦʧʠʩʘʥʠʷ ʥʘ Python/HTML. 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʩʪʦʠʪ ʩʢʘʟʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ ʙʣʦʢʦʚ ʥʘʤʥʦʛʦ ʧʨʦʱʝ ʩʦʧʦʩʪʘʚʠʪʴ 

ʚʟʘʠʤʦʩʚʷʟʴ ʢʦʤʘʥʜ ʚ ʘʣʛʦʨʠʪʤʝ, ʮʚʝʪʦʚʦʝ ʨʝʰʝʥʠʝ ʨʘʩʩʪʘʚʣʷʝʪ ʘʢʮʝʥʪʳ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʟʥʳʭ 

ʪʝʤ, ʦʪʩʪʫʧʳ ʧʦʤʦʛʘʶʪ ʚʠʟʫʘʣʴʥʦ ʟʘʢʨʝʧʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʫʩʣʦʚʠʡ ʠ ʨʘ-

ʙʦʪʝ ʩ ʮʠʢʣʘʤʠ. ʊʘʢʞʝ ʦʙʫʯʘʶʱʠʡʩʷ ʩʨʘʟʫ ʚʠʜʠʪ ʨʝʟʫʣʴʪʘʪ ʩʚʦʠʭ ʜʝʡʩʪʚʠʡ: ʠʟʤʝʥʝʥʠʝ ʨʘʟʥʳʭ 

ʬʨʘʛʤʝʥʪʦʚ ʢʦʜʘ ʠ ʧʦʨʷʜʢʘ ʢʦʤʘʥʜ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʚʝʜʝʥʠʠ ʧʨʦ-

ʛʨʘʤʤʳ. 

5. ʆʙʟʦʨ ʧʣʘʪʬʦʨʤʳ MIT App Inventor 

ɺ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʣʘʪʬʦʨʤʫ MIT App Inventor, 

ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʠ ʧʦʜʜʝʨʞʠʚʘʝʤʫʶ ʤʘʩʩʘʯʫʩʝʪʩʢʠʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪ-

ʩʷ ʚʠʟʫʘʣʴʥʦʡ ʩʨʝʜʦʡ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ Android-ʧʨʠʣʦʞʝʥʠʡ [19]. ɿʘ ʚʩʝ ʚʨʝʤʷ 

ʨʘʙʦʪʳ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʙʳʣʦ ʩʦʟʜʘʥʦ ʙʦʣʝʝ 85 ʤʠʣʣʠʦʥʦʚ ʧʨʠʣʦʞʝʥʠʡ, 18 ʤʠʣ-

ʣʠʦʥʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʷʚʣʷʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ. ɺ ʩʨʝʜʥʝʤ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʤʠʣʣʠʦʥ ʯʝʣʦʚʝʢ ʨʘʙʦ-

ʪʘʶʪ ʩ App Inventor. ʇʣʘʪʬʦʨʤʘ ʘʢʪʠʚʥʦ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʠ ʦʙʥʦʚʣʷʝʪʩʷ, ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʨʘʙʦʪʦʢ ʟʘ 

ʜʝʥʴ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 75 ʪʳʩʷʯ.  

ʉʦʟʜʘʥʠʝ Android-ʧʨʠʣʦʞʝʥʠʡ ï ʵʪʦ ʘʢʪʫʘʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ 

ʪʨʫʜʦʝʤʢʠʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʪʨʝʙʫʶʱʠʡ ʦʪ ʧʨʦʛʨʘʤʤʠʩʪʘ ʟʥʘʥʠʷ ʪʝʩʪʦʚʳʭ ʷʟʳʢʦʚ ʠ 

ʫʤʝʥʠʷ ʨʘʙʦʪʘʪʴ ʩʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʧʦʜʢʣʶʯʘʝʤʳʤ ʙʠʙʣʠʦʪʝʢʘʤʠ, ʘ ʪʘʢʞʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʥʘʣʠʯʠʝ ʥʘʚʳʢʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. ʕʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʣʦʞʥʦ, ʥʦ ʙʣʘʛʦʜʘʨʷ 

ʧʣʘʪʬʦʨʤʝ App Inventor ʢʘʞʜʳʡ ʤʦʞʝʪ ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʥʘʩʪʦʷʱʠʤ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʠ ʩʦʟʜʘʪʴ 

ʩʚʦʝ ʨʘʙʦʪʘʶʱʝʝ ʧʨʠʣʦʞʝʥʠʝ. ʅʘʣʠʯʠʝ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʦʙʳʯ-

ʥʦʡ ʞʠʟʥʠ, ï ʵʪʦ ʚʳʩʦʢʘʷ ʤʦʪʠʚʘʮʠʷ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ, ʚʝʜʴ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʢʦʣʝʥʠʷ ʦʯʝʥʴ 

ʚʘʞʥʦ ʠʤʝʪʴ ʧʨʘʢʪʠʯʝʩʢʦʝ ʚʦʧʣʦʱʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʩʚʦʝʡ ʨʘʙʦʪʳ ʚ ʥʘʠʙʦʣʝʝ ʩʞʘʪʳʝ ʩʨʦʢʠ [8].  

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʘʙʦʪʘʪʴ ʩ App Inventor, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʙʨʘʫʟʝʨ ʠ ʜʦʩʪʫʧ ʚ ʠʥʪʝʨʥʝʪ, ʘ 

ʪʘʢʞʝ Android-ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʷ ʠ ʠʭ ʧʦʩʣʝʜʫʶʱʝʡ ʫʩʪʘʥʦʚʢʠ. ɼʣʷ ʫʩʪʘ-

ʥʦʚʢʠ ʩʚʷʟʠ ʤʝʞʜʫ App Inventor ʠ ʫʩʪʨʦʡʩʪʚʦʤ, ʦʥʦ ʚʦʟʤʦʞʥʦ ʣʠʙʦ ʩ ʧʦʤʦʱʴʶ ʢʘʙʝʣʷ ʥʘʧʨʷʤʫʶ ʢ 

ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧʴʶʪʝʨʫ, ʣʠʙʦ ʯʝʨʝʟ ʚʩʪʨʦʝʥʥʳʡ ʧʦʤʦʱʥʠʢ ʠ ʩʢʘʥʠʨʦʚʘʥʠʝ QR-ʢʦʜʘ. ɺ ʩʣʫʯʘʝ 

ʦʪʩʫʪʩʪʚʠʷ ʧʦʜ ʨʫʢʦʡ ʥʫʞʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʣʘʪʬʦʨʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʣʷ ʨʘʙʦʪʳ ʚʩʪʨʦʝʥʥʳʡ ʵʤʫ-

ʣʷʪʦʨ Android, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʧʨʦʮʝʩʩ ʧʨʦʚʝʨʢʠ ʧʨʦʛʨʘʤʤʳ, ʘ ʪʘʢʞʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʘʪʳ-

ʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʩ ʢʦʪʦʨʦʡ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʧʦʣʴʟʦ-

ʚʘʪʝʣʴ.  

App Inventor ʦʩʥʦʚʘʥ ʥʘ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʧʦʵʪʦʤʫ ʚ ʥʘʯʘʣʝ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ-

ʚʷʟʘʪʴ Google-ʘʢʢʘʫʥʪ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤʝʪʴ ʜʦʩʪʫʧ ʢ ʩʚʦʠʤ ʜʘʥʥʳʤ ʩ ʣʶʙʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʨʦ-

ʜʦʣʞʘʪʴ ʧʨʦʝʢʪʳ ʚ ʫʜʦʙʥʦʝ ʚʨʝʤʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʘʡʪ ʚʩʪʨʝʯʘʝʪ ʘʥʛʣʠʡʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ, 

ʧʦʩʣʝ ʚʭʦʜʘ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʨʘʪʴ ʷʟʳʢ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʨʘʟʨʘʙʦʪʯʠʢʠ ʦʬʠʮʠʘʣʴʥʦ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʦʜʜʝʨʞʠʚʘʝʤʫʶ ʨʫʩʩʢʫʶ ʚʝʨʩʠʶ ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʤʠ ʙʣʦʢʘʤʠ. 

ʇʨʠ ʦʪʢʨʳʪʠʠ ʨʝʞʠʤʘ ʩʦʟʜʘʥʠʷ ʧʝʨʝʜ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʦʷʚʣʷʝʪʩʷ ʦʙʣʘʩʪʴ ʥʘʩʪʨʦʡʢʠ ʠʥʪʝʨ-

ʬʝʡʩʘ ʙʫʜʫʱʝʛʦ ʧʨʠʣʦʞʝʥʠʷ (ʨʠʩʫʥʦʢ 1). ʉ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʣʝʚʘ, ʤʦʞʥʦ ʜʦ-

ʙʘʚʠʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʫʣʴʪʠʤʝʜʠʘʢʦʤʧʦʥʝʥʪʳ (ʬʦʪʦ, ʚʠʜʝʦ, ʟʚʫʢʠ), ʘ ʪʘʢʞʝ ʵʣʝʤʝʥʪʳ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʩ ʢʦʥʪʝʥʪʦʤ (ʢʥʦʧʢʠ, ʬʣʘʞʢʠ, ʬʦʨʤʳ ʦʪʚʝʪʦʚ, ʧʦʣʷ ʜʣʷ ʨʠʩʦʚʘʥʠʷ ʠ ʪ.ʜ.). ʇʦʤʠʤʦ ʵʪʦʛʦ, 

ʥʘ ʵʢʨʘʥʝ ʧʨʠʣʦʞʝʥʠʷ ʤʦʞʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʥʝʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʪʝʤʘʪʠʯʝʩʢʠʝ ʚʠʜʞʝʪʳ: ʨʘ-
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ʙʦʪʘ ʩ ʢʘʨʪʘʤʠ, ʦʙʣʘʯʥʳʤʠ ʜʘʥʥʳʤʠ, ʦʙʤʝʥʦʤ ʩʦʦʙʱʝʥʠʷʤʠ, ʩʝʥʩʦʨʘʤʠ ʪʝʣʝʬʦʥʘ ʠ ʥʝ ʪʦʣʴʢʦ. 

ʌʫʥʢʮʠʦʥʘʣ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ App Inventor, ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʨʘʟʥʳʝ ʧʨʠʣʦʞʝʥʠʷ: ʦʪ ʧʨʦʩʪʳʭ 

ʬʦʨʤ ʦʧʨʦʩʘ ʠ ʢʘʣʴʢʫʣʷʪʦʨʘ ʜʦ ʨʘʟʨʘʙʦʪʢʠ ʩʦʙʩʪʚʝʥʥʦʡ ʢʘʤʝʨʳ ʠ ʧʦʣʥʦʮʝʥʥʳʭ ʩʶʞʝʪʥʳʭ ʠʛʨ.  

 

 
 

ʈʠʩ. 1. ʀʥʪʝʨʬʝʡʩ ʨʝʞʠʤʘ ʨʘʟʨʘʙʦʪʯʠʢʘ MIT App Inventor 

 

ʉʧʨʘʚʘ ʥʘ ʵʢʨʘʥʝ ʨʘʩʧʦʣʦʞʝʥ ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ï ʜʝʨʝʚʦ ʢʦʤ-

ʧʦʥʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʨʦʛʨʘʤʤʝ. ʀʤʝʥʥʦ ʵʪʘ ʯʘʩʪʴ ʧʦʤʦʛʘʝʪ ʦʪʩʣʝʜʠʪʴ ʩʚʷʟʠ, ʦʙʨʘʟʦʚʘʥʥʳʝ 

ʤʝʞʜʫ ʚʩʝʤʠ ʯʘʩʪʷʤʠ ʙʫʜʫʱʝʛʦ ʧʨʦʝʢʪʘ. ɹʣʘʛʦʜʘʨʷ ʫʜʦʙʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʶ, ʟʜʝʩʴ ʦʪʦʙʨʘʞʘʶʪʩʷ 

ʥʝ ʪʦʣʴʢʦ ʥʘʟʚʘʥʠʷ ʯʘʩʪʝʡ, ʥʦ ʠ ʠʢʦʥʢʠ ʜʣʷ ʥʠʭ, ʯʪʦ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ ʧʦʥʠʤʘʥʠʷ ʦʙʱʝʡ ʢʘʨʪʠʥʳ 

ʠ ʧʦʤʦʛʘʝʪ ʦʙʫʯʘʶʱʠʤʩʷ ʥʘ ʵʪʘʧʝ ʘʜʘʧʪʘʮʠʠ.  

ɺ ʧʨʘʚʦʡ ʯʘʩʪʠ ʵʢʨʘʥʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʩʚʦʡʩʪʚ ʢʘʞʜʦʛʦ ʠʟ ʢʦʤ-

ʧʦʥʝʥʪʦʚ: ʠʭ ʥʘʙʦʨ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʡʪʠ ʠʤʝʥʥʦ ʢ ʪʦʤʫ ʨʝʟʫʣʴʪʘʪʫ, ʢʦʪʦʨʦʛʦ ʦʞʠʜʘʝʪ ʩʦʟʜʘ-

ʪʝʣʴ ʧʨʠʣʦʞʝʥʠʷ ʠ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʵʣʝʤʝʥʪʦʚ. 

App Inventor, ʷʚʣʷʷʩʴ ʚʠʟʫʘʣʴʥʦʡ ʩʨʝʜʦʡ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚʩʝ ʠʟʤʝʥʝʥʠʷ ʤʛʥʦʚʝʥʥʦ ʦʪʦʙʨʘʞʘʝʪ 

ʚ ʤʦʜʝʣʠ ʵʢʨʘʥʘ ʪʝʣʝʬʦʥʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʠʥʪʝʨʬʝʡʩʘ. ʅʝʩʦʤʥʝʥʥʦ, ʵʪʦ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʠʤ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʣʘʪʬʦʨʤʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʢʩʪʦʚʳʤʠ ʷʟʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦ-

ʚʘʥʠʷ: ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʚʘʞʝʥ ʤʘʢʩʠʤʘʣʴʥʳʡ ʠʥʪʝʨʘʢʪʠʚ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʣʶʙʳʤ ʤʘʪʝʨʠʘ-

ʣʦʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʫʯʝʙʥʤr.  

MIT App Inventor ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʝʪ ʧʦʜʜʝʨʞʢʫ, ʥʝʦʙʭʦʜʠʤʫʶ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʧʨʠʣʦʞʝʥʠʡ, 

ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʫʥʢʪʘʤ: ʠʥʩʪʨʫʢʮʠʠ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʠ ʧʝʨʚʠʯʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʜʠʟʘʡʥ ʙʣʦʢʦʚ ʚ 

ʨʝʞʠʤʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʦʙʫʯʘʶʱʠʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ ʠ ʦʧʠʩʘʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʜʝʡʩʪʚʠʡ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʥʘ ʜʘʥʥʦʡ ʧʣʘʪʬʦʨʤʝ 

ʚʝʩʴ ʢʦʜ ʩʦʟʜʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʮʚʝʪʥʳʭ ʙʣʦʢʦʚ, ʨʝʟʫʣʴʪʘʪ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʘʩʪʦʷʱʝʝ 

ʧʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ: ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ ʤʦʞʥʦ ʥʘ ʨʘʟʥʳʝ ʫʩʪʨʦʡʩʪʚʘ.  

ʏʪʦʙʳ ʥʘʯʘʪʴ ʨʘʟʨʘʙʦʪʢʫ ʢʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʚ ʧʨʘʚʦʡ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʵʢʨʘʥʘ ʧʝʨʝʡʪʠ ʚ ʨʘʟʜʝʣ 

çɹʣʦʢʠè (ʨʠʩʫʥʦʢ 2). ʈʘʙʦʯʘʷ ʦʙʣʘʩʪʴ ʥʘʧʦʤʠʥʘʝʪ Scratch, ʯʪʦ ʩʨʘʟʫ ʜʘʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʩʥʦʚ-

ʥʳʤ ʧʨʠʥʮʠʧʘʤ ʨʘʙʦʪʳ ʚ App Inventor: ʥʘ ʨʘʟʥʦʮʚʝʪʥʳʭ ʙʣʦʢʘʭ, ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʭ ʧʦ ʦʙʣʘʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ, ʥʘʧʠʩʘʥʳ ʢʦʤʘʥʜʳ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʨʘʪʴ 

ʩʢʨʠʧʪʳ ʠʟ ʵʣʝʤʝʥʪʦʚ ʪʘʢ, ʙʫʜʪʦ ʙʳ ʵʪʦ ʢʫʩʦʯʢʠ ʧʘʟʣʘ, ʯʪʦ ʦʯʝʚʠʜʥʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠʟ ʜʠʟʘʡʥʘ. 

ʆʜʥʦ ʠʟ ʛʣʘʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ Scratch, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ App Inventor ʧʨʠ 

ʥʘʚʝʜʝʥʠʠ ʢʫʨʩʦʨʘ ʥʘ ʵʣʝʤʝʥʪ ʚ ʙʠʙʣʠʦʪʝʢʝ ʜʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʦʜʩʢʘʟʢʫ, ʜʣʷ ʯʝʛʦ ʧʨʝʜʥʘʟʥʘʯʝʥ 

ʵʪʦʪ ʙʣʦʢ, ʵʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʵʢʦʥʦʤʠʪ ʚʨʝʤʷ ʧʨʠ ʦʙʨʘʱʝ-

ʥʠʠ ʢ ʩʧʨʘʚʦʯʥʳʤ ʤʘʪʝʨʠʘʣʘʤ. 
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ʈʠʩ.2. ʉʨʝʜʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ MIT  App Inventor  

 

ʆʪʜʝʣʴʥʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʤʦʛʦ ʥʘ ʧʣʘʪʬʦʨʤʝ ʢʦʤʧʣʝʢʪʘ ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʂ ʩʦʞʘʣʝʥʠʶ, ʦʥ ʧʨʝʜʩʪʘʚʣʝʥ ʪʦʣʴʢʦ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ, ʨʦʜʥʦʤ ʜʣʷ 

ʩʦʟʜʘʪʝʣʝʡ, ʥʦ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʘ ʠ ʚʠʜʝʦ ʧʦʟʚʦʣʷʶʪ ʥʝ ʩʯʠʪʘʪʴ ʵʪʦ ʩʝʨʴʝʟ-

ʥʦʡ ʧʨʦʙʣʝʤʦʡ. ʉʦʦʙʱʝʩʪʚʦ MIT App Inventor ʦʯʝʥʴ ʘʢʪʠʚʥʦ ʠ ʧʦʩʪʦʷʥʥʦ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʦʟʜʘʥʠʝ 

ʥʦʚʳʭ ʫʨʦʢʦʚ, ʚʩʝʛʜʘ ʦʪʢʨʳʪʦ ʢ ʦʙʩʫʞʜʝʥʠʶ ʠʜʝʡ ʠ ʧʦʤʦʛʘʝʪ ʚ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʦʚ ʠ ʚʦʟʥʠʢʘʶʱʠʭ 

ʧʨʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʪʨʫʜʥʦʩʪʝʡ. ʂʘʞʜʳʡ ʠʟ ʦʙʫʯʘʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʨʘʟʜʝʣʝʥ ʥʘ ʫʨʦʚʥʠ ʩʣʦʞ-

ʥʦʩʪʠ: ʧʨʦʩʪʦʡ (basic), ʩʨʝʜʥʠʡ (intermediate) ʠ ʧʨʦʜʚʠʥʫʪʳʡ (advanced) ʠ ʦʩʥʘʱʝʥ ʪʝʛʘʤʠ ʦʩʥʦʚ-

ʥʳʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʦʜʦʙʨʘʪʴ ʪʦʪ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ 

ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʧʦʩʦʙʥʦʩʪʷʤ ʠ ʠʥʪʝʨʝʩʘʤ ʦʙʫʯʘʶʱʝʛʦʩʷ. ʉʪʨʫʢʪʫʨʘ ʠʥʩʪʨʫʢʮʠʠ ʜʣʷ ʩʦʟ-

ʜʘʥʠʷ ʢʘʞʜʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʦʯʝʥʴ ʫʜʦʙʥʘʷ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʠʜʝʦ, ʨʘʟʜʝʣʝʥʥʦʝ ʥʘ ʣʦʛʠʯʝʩʢʦʝ 

ʬʨʘʛʤʝʥʪʳ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʤʦʞʥʦ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʧʦ ʰʘʛʘʤ (ʨʠʩʫʥʦʢ 3). ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʜʝʡʩʪʚʠʡ ʪʘʢʞʝ ʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʬʦʨʤʘʪʝ ʚʠʜʝʦ, ʥʦ ʠ ʚ ʚʠʜʝ ʪʝʢʩʪʦʚʦʡ ʤʝʪʦʜʠʯʝ-

ʩʢʦʡ ʨʘʟʨʘʙʦʪʢʠ. ʊʘʢʞʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʧʨʠʣʦ-

ʞʝʥʠʷ ʠ ʧʨʝʜʣʘʛʘʶʪ ʛʦʪʦʚʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ. ɼʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ MIT App Inventor ʦʢʘʟʳʚʘʝʪ 

ʧʦʜʜʝʨʞʢʫ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʦʡ ʩʪʨʘʥʠʮʳ ʩ ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʝʤʳʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠ 

ʠʥʩʪʨʫʢʮʠʷʤʠ ʨʝʰʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʧʨʦʙʣʝʤ.  

 
ʈʠʩ. 3. ʆʙʫʯʘʶʱʠʡ ʫʨʦʢ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʳ 
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ʈʘʟʨʘʙʦʪʢʘ Android-ʧʨʠʣʦʞʝʥʠʡ ʪʨʝʙʫʝʪ ʦʪ ʧʨʦʛʨʘʤʤʠʩʪʘ ʟʥʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʷʟʳʢʦʚ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʙʠʙʣʠʦʪʝʢ ʜʣʷ ʥʠʭ. Java, Kotlin, Python, JavaScript, 

C/C++/C# ï ʵʪʦ ʪʝʢʩʪʦʚʳʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʠʟʫʯʝʥʠʝʤ ʢʦʪʦʨʳʭ ʦʯʝʥʴ ʩʣʦʞʥʦ ʧʨʠʚʣʝʯʴ 

ʦʙʫʯʘʶʱʠʭʩʷ. MIT App Inventor ï ʵʪʦ ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʧʦʤʦʛʘʝʪ ʚ ʨʘʟʨʘʙʦʪʢʝ An-

droid-ʧʨʠʣʦʞʝʥʠʡ ʠ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʢʦʪʦʨʳʡ ʤʦʞ-

ʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʵʣʝʤʝʥʪ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʠʣʠ ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʢʫʨʩ ʧʦ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ. 

6. ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʩʦʟʜʘʥʠʶ ʧʨʦʩʪʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʚ MIT App Inventor  

ɺ ʢʘʯʝʩʪʚʝ ʠʣʣʶʩʪʨʘʮʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ MIT App Inventor ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʧʨʠʚʝʩʪʠ ʚ ʧʨʠʤʝʨ ʠʥʩʪʨʫʢʮʠʶ ʢ ʨʘʟʨʘʙʦʪʢʝ  

ʦʜʥʦʛʦ ʠʟ ʧʨʦʪʦʪʠʧʦʚ. ɺ ʩʚʷʟʠ ʩ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʜʘʥʥʦʡ ʧʣʘʪʬʦʨʤʳ ʢʘʢ ʩʨʝʜʩʪʚʘ ʚ ʦʙʫʯʝʥʠʠ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʶ ʙʳʣʘ ʚʳʙʨʘʥʘ ʟʘʜʘʯʘ ʙʘʟʦʚʦʛʦ ʫʨʦʚʥʷ, ʧʦʜʭʦʜʷʱʘʷ ʥʘ ʥʘʯʠʥʘʶʱʠʭ.  

ʊʘʢ, ʫʩʣʦʚʠʝ ʟʘʜʘʯʠ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʠʣʦʞʝʥʠʝ, ʥʘ ʛʣʘʚ-

ʥʦʤ ʵʢʨʘʥʝ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʦʞʝʥʘ ʢʥʦʧʢʘ ʩ ʬʦʪʦʛʨʘʬʠʝʡ ʢʦʪʘ ʠ ʥʘʜʧʠʩʴ çɼʘʚʘʡ ʧʦʤʫʨʯʠʤ!è. ʇʨʠ 

ʥʘʞʘʪʠʠ ʥʘ ʢʦʪʘ ʧʨʦʛʨʘʤʤʘ ʜʦʣʞʥʘ ʠʟʜʘʚʘʪʴ ʟʚʫʢ ʤʷʫʢʘʥʴʷ, ʢʦʨʦʪʢʫʶ ʚʠʙʨʘʮʠʶ, ʘ ʥʘʜʧʠʩʴ ʤʝ-

ʥʷʪʴʩʷ ʥʘ çʉʧʘʩʠʙʦ, ʟʘʤʫʨʯʘʪʝʣʴʥʳʡ ʯʝʣʦʚʝʢ!è.  

ɼʣʷ ʥʘʯʘʣʘ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʧʨʦʝʢʪʘ ʚʳʙʠʨʘʝʤ ʚ ʣʝʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʢʥʦʧʢʫ çCreate Apps!è. 

ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʥʘʟʚʘʥʠʝ ʧʨʦʝʢʪʘ çCatè (ʚʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ), ʧʦʩʣʝ 

ʯʝʛʦ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ʇʝʨʝʜ ʩʦʟʜʘʥʠʝʤ ʧʨʦʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʧʦʜʛʦʪʦʚʠʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʘʡʣʳ: ʬʦʪʦʛʨʘʬʠʶ ʢʦʪʘ ʠ ʟʚʫʢ ʤʷʫʢʘʥʴʷ. ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʜʦʙʘʚʣʝ-

ʥʠʝ ʵʣʝʤʝʥʪʦʚ ʜʠʟʘʡʥʘ: ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʵʢʨʘʥʘ ʚ ʨʘʟʜʝʣʝ çʀʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷè ʚʳʙʠʨʘʶʪʩʷ 

ʦʙʲʝʢʪʳ çʂʥʦʧʢʘè ʠ çʅʘʜʧʠʩʴè, ʥʠʞʝ ʠʟ ʨʘʟʜʝʣʘ çʄʝʜʠʘè ï çɿʚʫʢè. ɼʦʙʘʚʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʠʭ ʧʝʨʝʤʝʱʝʥʠʷ ʠʟ ʣʝʚʦʡ ʯʘʩʪʠ ʵʢʨʘʥʘ ʥʘ ʵʢʨʘʥ ʩʤʘʨʪʬʦʥʘ ʚ ʮʝʥʪʨʝ ʵʢʨʘʥʘ 

(ʨʠʩʫʥʦʢ 4). ɺʘʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʟʚʫʢ ʷʚʣʷʝʪʩʷ ʥʝʚʠʜʠʤʳʤ ʵʣʝʤʝʥʪʦʤ ʠ ʨʘʩʧʦʣʘ-

ʛʘʝʪʩʷ ʥʠʞʝ ʘʢʪʠʚʥʦʡ ʦʙʣʘʩʪʠ.  

 
 

ʈʠʩ.4. ʈʘʙʦʯʘʷ ʦʙʣʘʩʪʴ ʩʨʘʟʫ ʧʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ 

 

ʇʦʩʣʝ ʦʨʛʘʥʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʡʪʠ ʢ ʥʘʩʪʨʦʡʢʝ ʢʘʞʜʦʛʦ ʠʟ 

ʵʣʝʤʝʥʪʦʚ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʥʘʯʘʪʴ ʨʘʙʦʪʫ, ʦʥ ʚʳʙʠʨʘʝʪʩʷ ʘʢʪʠʚʥʳʤ ʚ ʨʘʟʜʝʣʝ çʂʦʤʧʦʥʝʥʪʳè, ʧʦ-

ʩʣʝ ʯʝʛʦ ʚʩʝ ʤʘʥʠʧʫʣʷʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʵʢʨʘʥʘ ʚ ʨʘʟʜʝʣʝ çʉʚʦʡʩʪʚʘè. ʊʘʢ, ʜʣʷ ʚʳ-

ʧʦʣʥʝʥʠʷ ʫʩʣʦʚʠʡ ʟʘʜʘʯʠ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ (ʨʠʩʫʥʦʢ 5): 

¶ ʜʣʷ çʂʥʦʧʢʠ 1è: ʠʟʦʙʨʘʞʝʥʠʝ ï ʟʘʛʨʫʟʠʪʴ ʬʘʡʣ ï ʚʳʙʨʘʪʴ ʬʦʪʦʛʨʘʬʠʶ ʢʦʪʘ ʠʟ ʧʘʤʷʪʠ ʢʦʤ-

ʧʴʶʪʝʨʘ (ʚʘʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʥʘʟʚʘʥʠʝ ʬʘʡʣʘ ʥʝ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʨʫʩʩʢʠʭ ʙʫʢʚ ï 

ʪʦʣʴʢʦ ʣʘʪʠʥʠʮʘ). ɺʳʩʦʪʘ ï 75%, ʰʠʨʠʥʘ ï 100% (ʨʘʟʤʝʨ ʠʟʦʙʨʘʞʝʥʠʝ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ). ʊʝʢʩʪ ʫʜʘʣʠʪʴ, ʧʦʣʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʫʩʪʳʤ; 
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¶ ʜʣʷ çʅʘʜʧʠʩʠ 1è: ʰʠʨʠʥʘ ï 100%, ʚʳʨʘʚʥʠʚʘʥʠʝ ï ʮʝʥʪʨ: 1, ʪʝʢʩʪ çɼʘʚʘʡ ʧʦʤʫʨʯʠʤ!è, ʮʚʝʪ 

ʬʦʥʘ ï ʦʨʘʥʞʝʚʳʡ, ʨʘʟʤʝʨ ʰʨʠʬʪʘ ï 25 (ʮʚʝʪ ʬʦʥʘ, ʪʝʢʩʪʘ, ʨʘʟʤʝʨ ʰʨʠʬʪʘ ï ʚʘʨʠʘʪʠʚʥʦ); 

¶ ʜʣʷ çɿʚʫʢʘ 1è: ʠʩʪʦʯʥʠʢ ï ʟʘʛʨʫʟʠʪʴ ʬʘʡʣ ï ʚʳʙʨʘʪʴ ʟʚʫʢ ʤʫʨʯʘʥʴʷ ʠʟ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ 

(ʚ ʥʘʟʚʘʥʠʠ ʪʘʢʞʝ ʥʝ ʤʦʞʝʪ ʚʩʪʨʝʯʘʪʴʩʷ ʢʠʨʠʣʣʠʮʘ).  

¶  

 
ʈʠʩ.5. ʈʘʙʦʯʘʷ ʦʙʣʘʩʪʴ ʧʦʩʣʝ ʥʘʩʪʨʦʡʢʠ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ 

 

ʇʦʩʣʝ ʧʦʜʛʦʪʦʚʢʠ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʢʥʘ çɼʠʟʘʡʥè ʤʦʞʥʦ ʧʨʠʩʪʫʧʠʪʴ ʢ ʵʪʘʧʫ ʧʨʦʛʨʘʤʤʠ-

ʨʦʚʘʥʠʷ, ʧʝʨʝʭʦʜ ʥʘ ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʧʨʠ ʧʦʤʦʱʠ ʢʥʦʧʢʠ çɹʣʦʢʠè. 

ʇʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ ʚʩʝ ʜʝʡʩʪʚʠʷ ʟʘʧʫʩʢʘʶʪʩʷ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʀʟʦʙʨʘʞʝʥʠʝè, ʧʦʵʪʦʤʫ ʚ 

ʣʝʚʦʡ ʯʘʩʪʠ ʵʢʨʘʥʘ ʚ ʨʘʟʜʝʣʝ çɹʣʦʢʠè ʚʳʙʠʨʘʝʪʩʷ ʢʦʤʧʦʥʝʥʪ çʕʢʨʘʥè, ʘ ʚ ʥʝʤ çʂʥʦʧʢʘ1è. ʀʤʝʥʥʦ 

ʢʥʦʧʢʘ ʚ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʙʫʜʝʪ ʦʪʚʝʯʘʪʴ ʟʘ ʧʨʦʠʛʨʳʚʘʥʠʝ ʚʩʝʭ ʤʝʜʠʘʢʦʤʧʦʥʝʥʪʦʚ. ʊʨʠʛʛʝʨʦʤ 

(ʥʘʯʘʣʦʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʢʨʠʧʪʘ) ʷʚʣʷʝʪʩʷ ʢʦʤʘʥʜʘ çʂʦʛʜʘ ʂʥʦʧʢʘ1.ʱʝʣʯʦʢè. ʂʦʥʩʪʨʫʢʮʠʷ ʷʚ-

ʣʷʝʪʩʷ ʫʩʣʦʚʥʦʡ, ʧʦʵʪʦʤʫ ʠʤʝʝʪ ʥʝʢʠʡ çʢʘʨʤʘʥè ʜʣʷ ʚʣʦʞʝʥʠʷ ʙʣʦʢʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʝʣʦ ʫʩʣʦ-

ʚʠʷ. ʊʘʢ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʢʦʤʘʥʜʳ ʩʦʙʠʨʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩʫ-

ʥʦʢ 6): 

¶ ʚʳʟʦʚ ɿʚʫʢ1.ʇʨʦʠʛʨʘʪʴ (ʠʟ ʨʘʟʜʝʣʘ çɿʚʫʢ1è); 

¶ ʚʳʟʦʚ ɿʚʫʢ1.ɺʠʙʨʠʨʦʚʘʪʴ ʤʩʝʢ 500 (ʠʟ ʨʘʟʜʝʣʘ çɿʚʫʢ1è ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʢʦʤʘʥʜʳ, ʯʠʩʣʦ ï ʠʟ 

ʨʘʟʜʝʣʘ çʄʘʪʝʤʘʪʠʢʘè); 

¶ ʧʨʠʩʚʦʠʪʴ ʅʘʜʧʠʩʴ1.ʊʝʢʩʪ ʚ çʉʧʘʩʠʙʦ, ʟʘʤʫʨʯʘʪʝʣʴʥʳʡ ʯʝʣʦʚʝʢ!è (ʠʟ ʨʘʟʜʝʣʘ çʅʘʜʧʠʩʴ1è ʦʩ-

ʥʦʚʥʘʷ ʯʘʩʪʴ ʢʦʤʘʥʜʳ, ʩʪʨʦʢʘ ï ʠʟ ʨʘʟʜʝʣʘ çʊʝʢʩʪè). 

 
ʈʠʩ. 6. ʉʢʨʠʧʪ ʜʣʷ ʥʘʧʠʩʘʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

 

ɼʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʚʩʪʨʦʝʥʥʳʡ ʵʤʫʣʷʪʦʨ, ʪʘʢ ʠ 

ʧʦʜʢʣʶʯʘʪʴ Android-ʫʩʪʨʦʡʩʪʚʦ (ʣʦʢʘʣʴʥʦ ʠʣʠ ʫʜʘʣʝʥʥʦ). ɿʘʧʫʩʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ çʇʦʜʢʣʶ-

ʯʠʪʴʩʷè ʚ ʚʝʨʭʥʝʡ ʩʪʨʦʢʝ ʤʝʥʶ. ɿʜʝʩʴ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʫʯʘʶʱʠʝʩʷ ʟʥʘʢʦʤʷʪʩʷ ʩ ʧʦʥʷʪʠʝʤ 

ʩʦʙʳʪʠʷ ʯʝʨʝʟ ʢʦʥʩʪʨʫʢʮʠʶ çʢʦʛʜʘéè, ʨʘʙʦʪʘʶʪ ʩʦ ʩʪʨʫʢʪʫʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʦʙʨʘʱʝʥʠʷ ʢ ʢʦʤ-

ʧʦʥʝʥʪʘʤ ʚ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʚʠʜʘ çʆʙʲʝʢʪ.ɼʝʡʩʪʚʠʝ/ʉʚʦʡʩʪʚʦè, ʘ 
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ʪʘʢʞʝ ʥʘʯʠʥʘʶʪ ʙʘʟʦʚʦʝ ʟʥʘʢʦʤʩʪʚʦ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʜʚʫʤʷ ʪʠʧʘʤʠ ʜʘʥʥʳʭ ï ʯʠ-

ʩʣʦʚʦʡ ʠ ʩʪʨʦʢʦʚʳʡ. ʎʚʝʪʦʚʦʝ ʨʝʰʝʥʠʝ ʦʙʣʝʛʯʘʝʪ ʚʳʙʦʨ ʢʦʤʘʥʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ. 

ʅʘʧʠʩʘʥʠʝ ʜʘʞʝ ʪʘʢʦʛʦ ʧʨʦʩʪʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʪʝʢʩʪʦʚʳʭ ʷʟʳʢʦʚ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʙʝʟ ʦʩʦʙʝʥʥʳʭ ʟʥʘʥʠʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩ ʧʦʤʦʱʴʶ 

ʪʝʭʥʦʣʦʛʠʡ ʙʣʦʯʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʢʘʞʜʳʡ ʤʦʞʝʪ ʦʱʫʪʠʪʴ ʩʝʙʷ ʥʘʩʪʦʷʱʠʤ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʠ 

ʧʦʧʨʦʙʦʚʘʪʴ ʩʝʙʷ ʚ ʥʦʚʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʕʪʦ ʧʦʚʳʰʘʝʪ ʤʦʪʠʚʘʮʠʶ ʢ ʦʙʫʯʝʥʠʶ ʠ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠ-

ʤʘʥʠʝ ʢ ʠʟʫʯʝʥʠʶ ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ.  

7. ɿʘʢʣʶʯʝʥʠʝ 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʪʨʝʙʫʶʪ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʰʝʥʠʡ, ʧʦʵʪʦʤʫ ʚʦʧʨʦʩ ʧʦʚʳʰʝʥʠʷ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʠ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʤʦʪʠʚʘʮʠʠ ʚ ʧʦʣʫʯʝʥʠʠ ʥʦʚʳʭ ʢʦʤʧʝʪʝʥ-

ʮʠʠ ʩʪʦʠʪ ʢʘʢ ʥʠʢʦʛʜʘ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ. ʀʥʬʦʨʤʘʪʠʢʘ ï ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʥʘʫʢʘ. 

ʅʘʚʝʨʥʦʝ, ʪʝʤʧʳ ʝʝ ʨʘʟʚʠʪʠʷ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʰʢʦʣʴʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʪʝʤʘ çʘʣʛʦʨʠʪʤʠʟʘʮʠʷ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè, ʥʝʩʦʤʥʝʥʥʦ, ʦʜʥʘ ʠʟ ʦʩʥʦʚʦʧʦʣʘʛʘʶ-

ʱʠʭ ʚ ʠʥʬʦʨʤʘʪʠʢʝ. ɺʠʟʫʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʭʦʨʦʰʦ ʪʝʤ, ʯʪʦ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ ʠ ʠʥʪʝʨʝʩʦʚ: ʧʨʠʥʮʠʧ ʩʦʝʜʠʥʝʥʠʷ ʙʣʦʢʦʚ ʷʚʣʷʝʪʩʷ ʠʥ-

ʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʤ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʟʜʘʥʠʝ ʙʦʣʝʝ 

ʧʨʦʯʥʦʛʦ ʧʩʠʭʠʯʝʩʢʦʛʦ ʦʙʨʘʟʘ ʩʚʷʟʝʡ ʘʣʛʦʨʠʪʤʘ.  

ʅʘʛʣʷʜʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʦʩʪʦʪʳ ʠ ʧʦʥʷʪʥʦʩʪʠ ʪʦʛʦ ʧʩʠʭʠʯʝʩʢʦʛʦ ʦʙʨʘʟʘ, ʢʦʪʦ-

ʨʳʡ ʦʙʫʯʘʝʤʳʡ ʩʦʟʜʘʝʪ ʚ ʧʨʦʮʝʩʩʝ ʚʦʩʧʨʠʷʪʠʷ, ʧʘʤʷʪʠ, ʤʳʰʣʝʥʠʷ ʠ ʚʦʦʙʨʘʞʝʥʠʷ. ʆʩʥʦʚʥʘʷ ʟʘʜʘ-

ʯʘ ï ʙʘʟʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʤʳʰʣʝʥʠʷ ʫʯʘʱʠʭʩʷ ʥʘ ʯʫʚʩʪʚʝʥʥʦ-ʥʘʛʣʷʜʥʳʭ ʚʧʝʯʘʪʣʝʥʠʷʭ. ɹʣʘʛʦʜʘʨʷ 

ʵʪʦʤʫ ʧʨʠʝʤʫ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʦʩʚʘʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʅʘ-

ʛʣʜ̫ʥʦʩʪʴ ʩʣʫʞʠʪ ʠʩʭʦʜʥʳʤ ʤʦʤʝʥʪʦʤ, ʠʩʪʦʯʥʠʢʦʤ ʠ ʦʩʥʦʚʦʡ ʧʨʠʦʙʨʝʪʝʥʠʷ ʟʥʘʥʠʡ; ʦʥʘ ʷʚʣʷʝʪʩʷ 

ʩʨʝʜʩʪʚʦʤ ʦʙʫʯʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʦʧʪʠʤʘʣʴʥʦʝ ʫʩʚʦʝʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʝʛʦ ʟʘʢʨʝʧʣʝ-

ʥʠʝ ʚ ʧʘʤʷʪʠ; ʦʙʨʘʟʫʝʪ ʬʫʥʜʘʤʝʥʪ ʨʘʟʚʠʪʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʚʦʦʙʨʘʞʝʥʠʷ ʠ ʤʳʰʣʝʥʠʷ; ʷʚʣʷʝʪʩʷ ʢʨʠ-

ʪʝʨʠʝʤ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʨʠʦʙʨʝʪʘʝʤʳʭ ʟʥʘʥʠʡ; ʩʦʜʝʨʞʠʪ ʧʦʜʩʢʘʟʢʠ ʜʣʷ ʨʘʩʢʨʳʪʠʷ ʟʘʢʦʥʦʚ ʥʘʫʯ-

ʥʦʡ ʜʠʩʮʠʧʣʠʥʳ.  

ɺʨʷʜ ʣʠ ʚʠʟʫʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʢʦʛʜʘ-ʥʠʙʫʜʴ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʥʠʪ ʪʝʢʩʪʦʚʦʝ, ʥʦ ʟʘ 

ʥʠʤ ʦʜʥʦʟʥʘʯʥʦ ʙʫʜʫʱʝʝ ʚ ʦʙʫʯʝʥʠʠ ʠʥʬʦʨʤʘʪʠʢʝ, ʧʦʪʦʤʫ ʯʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʧʦʢʦʣʝʥʠʝ ï ʧʦʢʦʣʝ-

ʥʠʝ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʢʣʠʧʦʚʦʛʦ ʤʳʰʣʝʥʠʷ. ʕʪʦ ʥʦʚʳʡ ʵʪʘʧ, ʢ ʢʦʪʦʨʦʤʫ ʜʦʣʞʥʳ ʙʳʪʴ ʛʦʪʦʚʳ ʣʶʜʠ, 

ʦʨʛʘʥʠʟʫʶʱʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ.  
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ʄɽʊʆɼʀʂɸ ʇʈɽʇʆɼɸɺɸʅʀʗ ʄɸʊɽʄɸʊʀʂʀ ɺ ʐʂʆʃɽ. ʉʆɺʈɽʄɽʅʅʓɽ  

ʇʈʆɹʃɽʄʓ 

 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʦʜʥʠʤʘʝʪʩʷ ʚʦʧʨʦʩ ʚʦʩʧʨʠʷʪʠʷ ʩʚʦʝʡ ʨʦʣʠ ʧʝʜʘʛʦʛʘ ʤʦʣʦʜʳʤʠ ʩʧʝ-

ʮʠʘʣʠʩʪʘʤʠ. ʇʦʢʘʟʘʥ ʚʟʛʣʷʜ ʥʘ ʨʘʙʦʪʫ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʛʣʘʟʘʤʠ ʦʧʳʪʥʳʭ ʢʦʣʣʝʛ, ʤʝʪʦʜʳ 

ʫʣʫʯʰʝʥʠʷ ʨʘʙʦʪʳ ʥʝʦʧʳʪʥʳʭ ʧʝʜʘʛʦʛʦʚ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʣʠʪʝʨʘʪʫʨʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʦʧʳʪ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʥʘʚʳʢʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘ-

ʥʠʝ. 

 

P.V. Boyko, S.A. Firsova 

 

METHODS OF TEACHING MATHEMATICS AT SCHOOL. MODERN PROBLEMS  

 

 

Abstract. The article raises the question of young specialists' perception of their role as a teacher. It 

shows a look at the work of young specialists through the eyes of experienced colleagues, methods for 

improving the work of inexperienced teachers, and also considers auxiliary literature. 

Key words: pedagogical experience, pedagogical skills, mathematical education. 

 

ʄʥʦʛʠʤ ʢʘʞʝʪʩʷ, ʯʪʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʙʳʪʴ ʭʦʨʦʰʠʤ ʫʯʠʪʝʣʝʤ, ʜʦʩʪʘʪʦʯʥʦ ʙʳʪʴ ʭʦʨʦʰʠʤ 

ʩʧʝʮʠʘʣʠʩʪʦʤ ʚ ʪʦʡ ʥʘʫʢʝ, ʢʦʪʦʨʫʶ ʧʨʝʧʦʜʘʸʰʴ, ʘ ʧʝʜʘʛʦʛʠʢʘ ʢʘʢ ʥʘʫʢʘ ʥʫʞʥʘ ʣʠʰʴ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ ʠʣʣʶʟʠʶ ʦʙʫʯʝʥʠʷ ʫʯʠʪʝʣʝʡ ʚ ʠʥʩʪʠʪʫʪʝ ʠ ʯʝʤ-ʪʦ ʟʘʧʦʣʥʠʪʴ ʫʯʝʙʥʦʝ ʚʨʝʤʷ ʩʪʫ-

ʜʝʥʪʦʚ. ɽʩʪʴ ʣʶʜʠ, ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʯʠʪʘʶʪ, ʯʪʦ ʜʣʷ ʧʨʝʧʦʜʘʚʘʥʠʷ ʙʠʦʣʦʛʠʠ, ʥʫʞʥʦ ʙʳʪʴ 

ʙʠʦʣʦʛʦʤ, ʘ ʥʝ ʫʯʠʪʝʣʝʤ ʙʠʦʣʦʛʠʠ, ʜʣʷ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ï ʤʘʪʝʤʘʪʠʢʦʤ, ʠ ʪ.ʜ. ʂ ʩʦʞʘʣʝ-

ʥʠʶ, ʧʨʠʚʝʨʞʝʥʮʝʚ ʜʘʥʥʦʛʦ ʟʘʙʣʫʞʜʝʥʠʷ ʚʩʪʨʝʯʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʞʝ ʩʨʝʜʠ ʩʘʤʠʭ ʩʪʫ-

ʜʝʥʪʦʚ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ. ʆʥʠ ʥʝ ʚʦʩʧʨʠʥʠʤʘʶʪ ʧʝʜʘʛʦʛʠʢʫ ʢʘʢ ʥʘʫʢʫ, ʘ ʥʘ ʤʝʪʦʜʠʢʝ 

ʧʨʝʧʦʜʘʚʘʥʠʷ ʩʚʦʝʛʦ ʧʨʝʜʤʝʪʘ ʧʨʝʜʧʦʯʠʪʘʶʪ ʨʝʰʘʪʴ ʙʦʣʴʰʝ ʰʢʦʣʴʥʳʭ ʟʘʜʘʯ ʙʝʟ ʦʙʲʷʩʥʝʥʠʷ, 

ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙ ʫʯʠʪʴʩʷ ʚʝʩʪʠ ʫʨʦʢʠ ʠ ʜʘʚʘʪʴ ʤʘʪʝʨʠʘʣ. ʎʝʣʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ï ʜʦʥʝʩʪʠ, ʯʪʦ ʪʘʢʦʡ 

ʧʦʜʭʦʜ ʦʰʠʙʦʯʥʳʡ, ʠ ʩʪʘʪʴ ʭʦʨʦʰʠʤ ʧʝʜʘʛʦʛʦʤ ʩ ʪʘʢʠʤ ʧʦʜʭʦʜʦʤ ʢ ʧʨʦʮʝʩʩʫ ʦʙʫʯʝʥʠʷ ʧʦʯʪʠ ʥʝ-

ʜʦʩʪʠʞʠʤʘʷ ʮʝʣʴ.  

ʅʘʤʠ ʙʳʣ ʧʨʦʚʝʜʸʥ ʦʧʨʦʩ ʦʧʳʪʥʳʭ ʢʦʣʣʝʛ ʦ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ ʠʭ ʫʩʪʨʘʠʚʘʝʪ ʨʘʙʦʪʘ ʤʦʣʦʜʳʭ 

ʧʝʜʘʛʦʛʦʚ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʧʨʠʤʝʨʥʦ 33% ʦʧʨʦʰʝʥʥʳʭ ʧʝʜʘʛʦʛʦʚ ʙʳʣʠ ʥʝ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ ʜʦʚʦʣʴʥʳ, ʘ 25% ʦʧʨʦʰʝʥʥʳʭ ʧʦʣʥʦʩʪʴʶ ʥʝʜʦʚʦʣʴʥʳ ʨʘʙʦʪʦʡ ʤʦʣʦʜʳʭ ʢʦʣʣʝʛ. ʈʘʟ-

ʙʝʨʸʤʩʷ, ʯʝʤ ʙʳʣʠ ʚʳʟʚʘʥʳ ʤʘʩʩʦʚʳʝ ʥʝʜʦʚʦʣʴʩʪʚʘ. ʇʨʠʭʦʜʷ ʢ ʤʦʣʦʜʳʤ ʩʧʝʮʠʘʣʠʩʪʘʤ, ʦʧʳʪʥʳʝ 

ʢʦʣʣʝʛʠ ʚʠʜʝʣʠ ʪʘʢʠʝ ʢʘʨʪʠʥʳ: ʧʨʝʟʝʥʪʘʮʠʷ ʥʘ ʚʝʩʴ ʫʨʦʢ, ʩ ʢʦʪʦʨʦʡ ʨʘʙʦʪʘʶʪ ʫʯʠʪʝʣʴ ʠ ʜʝʪʠ, ʠʣʠ 

ʚʠʜʝʦʦʙʲʷʩʥʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʩ ʙʦʣʴʰʠʤ ʢʦʥʩʧʝʢʪʦʤ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʤʦʣʦʜʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦʢʘ-
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ʟʳʚʘʣʠ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʳ ʩ ʪʝʭʥʠʢʦʡ, ʥʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʫʯʠʪʳʚʘʣʠ ʤʝʪʦʜʠʢʫ ʧʨʝʧʦʜʘʚʘʥʠʷ. 

ʇʫʩʪʴ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʥʦ ʪʘʢʠʝ ʫʨʦʢʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʪʨʘʜʠʮʠʦʥʥʳʤʠ, ʘ 

ʥʝ ʫʨʦʢʘʤʠ, ʧʨʦʚʝʜʸʥʥʳʤʠ ʧʦ ʩʪʘʥʜʘʨʪʘʤ ʌɻʆʉ, ʪʘʢ ʢʘʢ ʦʪʩʫʪʩʪʚʫʝʪ ʩʤʝʥʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʝʨʷʝʪ-

ʩʷ ʠʥʪʝʨʝʩ ʜʝʪʝʡ, ʚ ʫʨʦʢ ʦʢʘʟʳʚʘʶʪʩʷ ʚʦʚʣʝʯʝʥʳ ʤʝʥʝʝ 50% ʦʙʫʯʘʶʱʠʭʩʷ. ʂʨʦʤʝ ʵʪʦʛʦ, ʥʝʢʦʪʦ-

ʨʳʝ ʤʦʣʦʜʳʝ ʫʯʠʪʝʣʷ ʥʝ ʧʠʩʘʣʠ ʢʦʥʩʧʝʢʪʳ ʧʨʝʜʩʪʦʷʱʠʭ ʫʨʦʢʦʚ, ʯʪʦ, ʢʦʥʝʯʥʦ ʞʝ, ʷʚʣʷʝʪʩʷ ʛʨʫʙʦʡ 

ʦʰʠʙʢʦʡ ʜʣʷ ʠʭ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʣʷ ʧʨʦʜʫʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʘʞʝ ʫʯʠʪʝʣʷ, 

ʧʨʦʨʘʙʦʪʘʚʰʠʝ ʚ ʰʢʦʣʝ ʙʦʣʝʝ ʪʨʠʜʮʘʪʠ ʣʝʪ, ʧʠʰʫʪ ʢʦʥʩʧʝʢʪʳ, ʧʫʩʪʴ ʠ ʥʝ ʪʘʢʠʝ ʧʦʜʨʦʙʥʳʝ, ʢʘʢ ʚ 

ʥʘʯʘʣʝ ʩʚʦʝʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ.  

ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚ ʠʥʩʪʠʪʫʪʝ ʠ ʫʯʠʪʝʣʷ ʚ ʰʢʦʣʝ 

ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ. ʄʝʞʜʫ ʪʝʤ, ʩʪʫʜʝʥʪʳ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʯʘʩʪʦ ʥʘʯʠ-

ʥʘʶʪ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʪʦ, ʢʘʢ ʨʘʙʦʪʘʶʪ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠʥʩʪʠʪʫʪʘ, ʢʦʛʜʘ ʜʘʶʪ ʟʥʘʥʠʷ ʩʪʫʜʝʥ-

ʪʘʤ. ʕʪʦ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʩʪʫʜʝʥʪʘ ʢʘʢ ʫʯʠʪʝʣʷ ʰʢʦʣʳ, ʚʝʜʴ ʤʝʪʦʜʳ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʩʧʦ-

ʩʦʙʳ ʫʜʝʨʞʘʥʠʷ ʜʠʩʮʠʧʣʠʥʳ, ʚʨʝʤʷ ʫʨʦʢʘ ʚ ʠʥʩʪʠʪʫʪʝ ʠ ʚ ʰʢʦʣʝ ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ. ʅʝ ʚʩʝ ʩʪʫ-

ʜʝʥʪʳ ʚʦʩʧʨʠʥʠʤʘʶʪ ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʢʘʢ ʨʝʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ, ʚʝʜʴ ʦʥʦ ʥʝ ʫʯʠʪ ʧʨʝʧʦʜʘ-

ʚʘʪʴ ʩʚʦʡ ʧʨʝʜʤʝʪ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʘʢʪʠʢʘ ʚ ʰʢʦʣʝ ʦʛʨʘʥʠʯʝʥʘ ʫʨʦʢʘʤʠ, ʘ ʨʝʘʣʴʥʘʷ ʰʢʦʣʴʥʘʷ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʫʯʠʪʝʣʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʟʘʙʦʪʫ ʦ ʜʝʪʷʭ, ʢʣʘʩʩʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ, ʦʙʱʝʥʠʝ ʩ ʨʦʜʠʪʝʣʷʤʠ ʠ 

ʜʨʫʛʠʤʠ ʫʯʠʪʝʣʷʤʠ. ʕʪʦʤʫ ʥʝʣʴʟʷ ʥʘʫʯʠʪʴʩʷ ʚ ʩʪʝʥʘʭ ʠʥʩʪʠʪʫʪʘ ʥʘ ʣʝʢʮʠʷʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷ-

ʪʠʷʭ.  

ʂʘʢ ʜʦʣʞʝʥ ʚʳʛʣʷʜʝʪʴ ʫʨʦʢ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌɻʆʉ. ʉʤʝʥʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʤʠʩʷ ï 

ʜʘʞʝ ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʫʨʦʢʝ ʥʝ ʜʝʣʘʣʠ ʯʠʩʪʳʭ ʣʝʢʮʠʡ  ʥʘ ʚʝʩʴ ʫʨʦʢ. ʕʪʦ ʫʩʪʥʳʡ ʦʧʨʦʩ, ʢʦʥʩʧʝʢʪ, 

ʥʝʙʦʣʴʰʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʟʘʜʘʯʠ ʩ ʧʨʘʚʠʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʥʘ ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʝ ʜʦʩʢʠ, ʧʠʩʴ-

ʤʝʥʥʳʝ ʧʨʦʚʝʨʦʯʥʳʝ, ʢʦʣʣʦʢʚʠʫʤʳ, ʠʛʨʦʚʳʝ ʤʦʤʝʥʪʳ, ʟʘʛʘʜʢʠ ʠ ʪ.ʜ. ʅʫʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʧʦʤʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʢʘʙʠʥʝʪʘ, ʩʣʝʜʫʝʪ ʧʨʦʜʫʤʘʪʴ, ʢʘʢ ʠʤʝʥʥʦ ʠ ʟʘʯʝʤ ʝʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ, ʯʪʦʙʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʣʶʩʘʤʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʫʨʦʢʝ. 

ʅʘʧʨʠʤʝʨ, ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ ʰʢʦʣʴʥʠʢʘʤ ʚʠʜʝʦ ʩ ʦʙʲʷʩʥʝʥʠʝʤ ʥʦʚʦʡ ʪʝʤʳ, ʤʦʣʦʜʦʤʫ 

ʧʝʜʘʛʦʛʫ ʣʫʯʰʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʜʘʪʴ ʵʪʫ ʪʝʤʫ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʟʘʨʘʙʦʪʘʪʴ ʘʚʪʦʨʠʪʝʪ, ʧʦʢʘʟʘʪʴ ʟʥʘ-

ʥʠʝ ʧʨʝʜʤʝʪʘ ʠ ʫʤʝʥʠʝ ʧʨʝʧʦʜʘʚʘʪʴ. ɸ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʚʠʜʝʦʦʙʲʷʩʥʝʥʠʝ ʣʫʯʰʝ ʧʦʩʤʦʪʨʝʪʴ ʩʘ-

ʤʦʤʫ ʫʯʠʪʝʣʶ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʥʷʪʴ, ʢʘʢ ʧʦʥʷʪʥʝʝ ʠ ʧʨʦʱʝ ʦʙʲʷʩʥʠʪʴ ʪʝʤʫ. ɺʩʪʘʚʠʪʴ ʚʠʜʝʦ-

ʬʨʘʛʤʝʥʪ ʚ ʫʨʦʢ ʫʤʝʩʪʥʦ, ʢʦʛʜʘ ʫʯʠʪʝʣʴ ʥʘʰʸʣ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʪʝʨʝʩʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦ-

ʨʘʷ ʥʝ ʦʙʲʷʩʥʷʝʪ ʥʦʚʫʶ ʪʝʤʫ, ʘ, ʥʘʧʨʠʤʝʨ, ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʤʝʪʘʧʨʝʜʤʝʪʥʳʝ ʟʥʘʥʠʷ ʦʙʫʯʘʶ-

ʱʠʭʩʷ, ʧʨʠ ʵʪʦʤ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʜʝʪʝʡ. ʈʘʙʦʪʘ, ʛʜʝ ʧʨʝʟʝʥʪʘʮʠʷ ʟʘʤʝʥʷʝʪ (ʠʣʠ ʯʘʩʪʠʯʥʦ ʟʘʤʝʥʷʝʪ) 

ʜʦʩʢʫ, ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʫʨʦʢʘ. ʇʦʪʦʤʫ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʟʝʥʪʘʮʠʠ ʚʦʚʩʝ ʥʝ ʦʟʥʘʯʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʩʦʩʪʘʚʣʷʪʴ ʧʣʘʥ ʫʨʦʢʘ ʠʣʠ ʠʛʥʦʨʠʨʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʌɻʆʉ. ʇʨʝʟʝʥʪʘʮʠʶ ʫʤʝʩʪ-

ʥʦ ʧʨʠʤʝʥʷʪʴ, ʢʦʛʜʘ ʥʘ ʫʨʦʢʝ ʤʦʛʫʪ ʧʦʥʘʜʦʙʠʪʴʩʷ ʢʘʨʪʠʥʢʠ, ʩʣʦʞʥʳʝ ʯʝʨʪʝʞʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʪʝʭ ʞʝ 

ʤʝʪʘʧʨʝʜʤʝʪʥʳʭ ʟʥʘʥʠʡ.  

ʏʪʦ ʩʦʚʝʪʫʶʪ ʦʧʳʪʥʳʝ ʫʯʠʪʝʣʷ ʩʚʦʠʤ ʤʦʣʦʜʳʤ ʢʦʣʣʝʛʘʤ. ʆʙʷʟʘʪʝʣʴʥʦ ʭʦʜʠʪʴ ʧʦ ʨʷʜʘʤ, 

ʯʪʦʙʳ ʚʠʜʝʪʴ, ʢʪʦ ʚʦʚʣʝʯʸʥ ʚ ʫʨʦʢ, ʢʪʦ ʟʘʥʠʤʘʝʪʩʷ ʩʪʦʨʦʥʥʝʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʫ ʢʦʛʦ ʚʦʟʥʠʢʣʠ 

ʧʨʦʙʣʝʤʳ. ʏʘʱʝ ʧʨʦʚʦʜʠʪʴ ʥʝʙʦʣʴʰʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʜʣʷ ʧʨʠʫʯʝʥʠʷ ʜʝʪʝʡ ʢ ʫʤʩʪʚʝʥʥʦʡ ʨʘʙʦ-

ʪʝ ʙʝʟ ʧʦʜʩʢʘʟʦʢ, ʩʦʩʪʘʚʣʷʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʧʣʘʥʳ ʫʨʦʢʦʚ, ʯʪʦʙʳ ʧʦʣʫʯʘʪʴ ʞʝʣʘʝʤʳʡ 

ʨʝʟʫʣʴʪʘʪ. ʅʝ ʙʦʷʪʴʩʷ ʧʨʦʚʦʜʠʪʴ ʨʘʙʦʪʫ ʩ ʨʦʜʠʪʝʣʷʤʠ ʠ ʜʝʪʴʤʠ, ʘ ʪʘʢʞʝ ʩʣʝʜʦʚʘʪʴ ʩʦʚʝʪʘʤ ʘʜʤʠ-

ʥʠʩʪʨʘʮʠʠ ʠ ʦʧʳʪʥʳʭ ʫʯʠʪʝʣʝʡ. ʍʦʜʠʪʴ ʥʘ ʫʨʦʢʠ ʢ ʦʧʳʪʥʳʤ ʢʦʣʣʝʛʘʤ, ʢʦʥʩʧʝʢʪʠʨʦʚʘʪʴ ʠ ʫʯʠʪʴʩʷ 

ʫ ʥʠʭ, ʧʦʜʤʝʯʘʪʴ ʤʝʪʦʜʳ ʨʘʙʦʪʳ ʩ ʜʝʪʴʤʠ ʠ ʤʝʪʦʜʳ ʧʦʜʘʯʠ ʤʘʪʝʨʠʘʣʘ. ʉʤʦʪʨʝʪʴ ʚʠʜʝʦʫʨʦʢʠ ʫʯʠ-

ʪʝʣʝʡ ʤʝʪʦʜʠʢʠ, ʧʨʠʤʝʥʷʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʜʝʪʝʡ.  

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷ ʥʘʯʠʥʘʶʱʠʤ ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʠʪʝʣʷʤ 

ʙʦʣʝʝ ʦʧʳʪʥʳʝ ʢʦʣʣʝʛʠ ʠʜʫʪ ʥʘʚʩʪʨʝʯʫ ʠ ʧʦʤʦʛʘʶʪ ʨʘʟʚʠʪʴ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʥʘʚʳʢʠ. ʆʜʥʘʢʦ ʝʩʣʠ 

ʝʩʪʴ ʞʝʣʘʥʠʝ ʧʨʦʙʦʚʘʪʴ ʥʦʚʳʝ ʤʝʪʦʜʠʢʠ ʠʣʠ ʢʘʞʝʪʩʷ, ʯʪʦ ʪʦ, ʯʪʦ ʜʘʶʪ ʦʧʳʪʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ, ʥʝ-

ʜʦʩʪʘʪʦʯʥʦ, ʚʩʝʛʜʘ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʪʨʫʜʘʤʠ ʠ ʩʦʚʝʪʘʤʠ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʨʫʛʠʭ ʰʢʦʣ. 



25 

 

ɼʣʷ ʵʪʦʛʦ ʝʩʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦʩʪʫʧʥʳʭ ʢʘʞʜʦʤʫ ʞʝʣʘʶʱʝʤʫ ʠʩʪʦʯʥʠʢʦʚ. ʉ ʥʝʢʦʪʦʨʳʤʠ 

ʤʳ ʦʟʥʘʢʦʤʠʣʠʩʴ. ʄʦʞʥʦ ʢʨʘʪʢʦ ʦʧʠʩʘʪʴ, ʯʪʦ ʤʦʞʥʦ ʧʦʯʝʨʧʥʫʪʴ ʠʟ ʢʘʞʜʦʛʦ ʠʟ ʠʩʪʦʯʥʠʢʦʚ. 

ʉʘʡʪ çʆʪʢʨʳʪʳʡ ʫʨʦʢ. ʇʝʨʚʦʝ ʩʝʥʪʷʙʨʷè ʧʦʟʚʦʣʷʝʪ ʯʠʪʘʪʴ, ʥʘʧʨʠʤʝʨ ʩʪʘʪʴʶ ɹʦʭʦʥʦʚʦʡ 

ʂʣʘʚʜʠʠ ɺʘʩʠʣʴʝʚʥʳ ï ʫʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʩʦ ʩʪʘʞʝʤ 43 ʛʦʜʘ. ɺ ʩʪʘʪʴʝ ʦʥʘ ʜʘʸʪ ʥʝʩʢʦʣʴʢʦ ʩʦʚʝ-

ʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʜʦʙʘʚʣʷʪʴ ʚ ʨʘʩʯʝʪʳ ʠ ʚʳʯʠʩʣʝʥʠʷ ʩʤʳʩʣʦʚʫʶ ʩʪʦʨʦʥʥʶʶ ʥʘʛʨʫʟʢʫ. ʕʪʦ ʦʯʝʥʴ 

ʚʘʞʥʦ ʠ ʦʢʘʞʝʪʩʷ ʧʦʣʝʟʥʳʤ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʧʦ ʥʦʚʳʤ ʌɻʆʉ ʩ ʫʯʸʪʦʤ ʬʠ-

ʥʘʥʩʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ. ʂ ʢʘʞʜʦʤʫ ʩʚʦʝʤʫ ʩʦʚʝʪʫ ʦʥʘ ʧʨʠʚʦʜʠʪ ʧʨʠʤʝʨ ʝʛʦ ʧʨʠʤʝ-

ʥʝʥʠʷ ʥʘ ʢʦʥʢʨʝʪʥʦʡ ʪʝʤʝ ʫʨʦʢʦʚ ʤʘʪʝʤʘʪʠʢʠ. 

ʀʟʫʯʠʚ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʪʝʨʘʪʫʨʳ, ɸʣʝʢʩʘʥʜʨʦʚʘ ʆʣʴʛʘ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʥʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ, ʥʘ ʩʘʡʪʝ çʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʦʮʠʘʣʴʥʘʷ ʩʝʪʴ. Nsportal.ruè 

ʧʨʝʜʣʘʛʘʝʪ ʩʚʦʶ ʨʘʙʦʪʫ çʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʟʥʘʥʠʷʤ, ʫʤʝʥʠʷʤ ʠ ʥʘʚʳʢʘʤ ʚʳʧʫʩʢʥʠʢʦʚ ʧʝʜʘ-

ʛʦʛʠʯʝʩʢʦʛʦ ʢʦʣʣʝʜʞʘè. ʇʫʩʪʴ ʨʘʙʦʪʘ ʥʘʮʝʣʝʥʘ ʥʘ ʫʯʠʪʝʣʝʡ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ, ʪʝʤ ʥʝ ʤʝʥʝʝ ʤʥʦʛʦ 

ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʝʪ ʧʦʯʝʨʧʥʫʪʴ ʜʣʷ ʩʝʙʷ ʠ ʤʦʣʦʜʦʡ ʩʧʝʮʠʘʣʠʩʪ ï ʫʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ, ʦʩʦʙʝʥʥʦ 

ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʷʪʳʤʠ ʠ ʰʝʩʪʳʤʠ ʢʣʘʩʩʘʤʠ. ɺ ʨʘʙʦʪʝ ʧʨʠʚʦʜʷʪʩʷ ʤʝʪʦʜʳ ʨʘʙʦʪʳ ʩ ʫʯʝʙʥʠʢʘʤʠ, ʘ 

ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʥʝʢʦʪʦʨʳʭ ʫʯʝʙʥʠʢʦʚ ʤʘʪʝʤʘʪʠʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʠʟ ʨʘʙʦʪʳ ʤʦʞʥʦ ʫʟʥʘʪʴ 

ʦ ʧʨʦʛʨʘʤʤʝ ʥʘ 1 ï 4 ʢʣʘʩʩʳ ʤʘʪʝʤʘʪʠʢʠ, ʯʪʦ ʧʦʣʝʟʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʯʠʪʝʣʴ 5-ʛʦ ʢʣʘʩʩʘ ʤʦʛ ʧʦ-

ʚʪʦʨʠʪʴ, ʯʪʦ ʫʞʝ ʟʥʘʶʪ ʜʝʪʠ, ʘ ʩ ʯʝʤ ʦʥʠ ʝʱʸ ʥʝ ʩʪʘʣʢʠʚʘʣʠʩʴ.  

ɽʩʪʴ ʧʦʜʦʙʥʦʝ ʧʦʩʦʙʠʝ, ʥʦ ʙʦʣʴʰʝʛʦ ʦʙʲʸʤʘ ʠ ʙʦʣʝʝ ʩʦʜʝʨʞʘʪʝʣʴʥʦʝ, ʧʦʜʭʦʜʠʪ ʜʣʷ ʪʝʭ, ʢʪʦ 

ʥʝ ʨʝʰʘʝʪ ʚʦʟʥʠʢʰʠʝ ʪʨʫʜʥʦʩʪʠ, ʘ ʦʙʫʯʘʝʪʩʷ ʤʝʪʦʜʠʢʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʨʘʟʥʦʩʪʦʨʦʥʥʝ ʚ ʧʦʣʥʦʤ 

ʦʙʲʸʤʝ. ʕʪʦ ʧʦʩʦʙʠʝ çʊʝʦʨʠʷ ʠ ʤʝʪʦʜʠʢʘ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ: ʦʙʱʘʷ ʤʝʪʦʜʠʢʘè. ɽʛʦ ʘʚʪʦʨʳ  

(ɽ. ɸ. ʉʫʭʦʚʠʝʥʢʦ, ɿ. ʇ. ʉʘʤʠʛʫʣʣʠʥʘ, ʉ. ɸ. ʉʝʚʦʩʪʴʷʥʦʚʘ, ɽ. ʅ. ʕʨʝʥʪʨʘʫʪ) ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ 

ʜʘʥʥʦʝ ʧʦʩʦʙʠʝ   

1) ʨʘʩʢʨʳʚʘʝʪ ʟʥʘʯʝʥʠʝ ʤʘʪʝʤʘʪʠʢʠ ʚ ʦʙʱʝʤ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʯʝʣʦʚʝʢʘ, 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʫʩʚʦʝʥʠʷ ʧʨʝʜʤʝʪʘ, ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʝ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʤʘʪʝ-

ʤʘʪʠʢʠ ʩ ʤʘʪʝʤʘʪʠʢʦʡ ʢʘʢ ʥʘʫʢʦʡ ʠ ʚʘʞʥʝʡʰʠʤʠ ʦʙʣʘʩʪʷʤʠ ʝʝ ʧʨʠʤʝʥʝʥʠʷ; 

2) ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʩʪʦʷʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʩʪʫʜʝʥʪʘʤʠ ʰʢʦʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʫʯʝʙʥʠʢʦʚ ʠ 
ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʧʦʥʠʤʘʥʠʝ ʟʘʣʦʞʝʥʥʳʭ ʚ ʥʠʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʠʜʝʡ, ʟʥʘʢʦʤʠʪ ʩ 

ʥʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ;   

3) ʚʦʩʧʠʪʳʚʘʝʪ ʫ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʪʚʦʨʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʧʨʝʧʦʜʘʚʘʥʠʷ 
ʤʘʪʝʤʘʪʠʢʝ, ʬʦʨʤʠʨʫʝʪ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʪʨʝʤʣʝʥʠʷ ʢ ʥʘʫʯʥʦ-

ʤʫ ʧʦʠʩʢʫ ʧʫʪʝʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʚʦʝʡ ʨʘʙʦʪʳ;   

4) ʚʳʨʘʙʘʪʳʚʘʝʪ ʫ ʩʪʫʜʝʥʪʦʚ ʦʩʥʦʚʥʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʫʤʝʥʠʷ ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʙʥʦʡ ʠ ʚʦʩʧʠ-

ʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʥʘ ʫʨʦʚʥʝ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʰʢʦʣʝ [4, 3]. 

ɽʩʪʴ ʩʨʝʜʠ ʤʦʣʦʜʳʭ ʧʝʜʘʛʦʛʦʚ ʠ ʪʝ, ʢʦʤʫ ʧʨʦʱʝ ʚʦʩʧʨʠʥʠʤʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ 

ʥʘ ʛʦʪʦʚʳʭ ʧʨʠʤʝʨʘʭ. ɼʣʷ ʪʘʢʦʛʦ ʦʙʫʯʝʥʠʷ ʪʦʞʝ ʝʩʪʴ ʨʝʩʫʨʩʳ, ʜʦʩʪʫʧʥʳʝ ʚʩʝʤ. ʅʘʧʨʠʤʝʨ, ʥʘ ʩʘʡ-

ʪʝ çɸʢʘʜʝʤʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʥʘʭʦʜʠʪʩʷ ʩʪʘʪʴʷ ʫʯʠʪʝʣʷ ʤʘʪʝ-

ʤʘʪʠʢʠ ʄʆʋ ʆʐ ˉ2 ʩʪ. ɻʨʠʛʦʨʦʧʦʣʠʩʩʢʦʡ ï ʂʦʣʙʘʩʦʚʦʡ ʃʘʨʠʩʳ ɸʣʝʢʩʘʥʜʨʦʚʥʳ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

çʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʤʘʪʝʤʘʪʠʢʠè. ʀʩʧʦʣʴʟʫʷ ʩʚʦʡ ʦʧʳʪ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʘʪʝ-

ʤʘʪʠʢʠ ʚ 5 ʢʣʘʩʩʘʭ, ʃʘʨʠʩʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ʧʨʦʚʝʣʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʚʳʷʚʠʣʘ ʩʚʦʠ ʦʧʪʠʤʘʣʴʥʳʝ 

ʨʝʰʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʟʘʜʘʯ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʘʪʝʤʘʪʠʢʠ. ɺ ʩʪʘʪʴʝ ʤʦʞʥʦ ʥʘʡʪʠ ʧʨʠʤʝ-

ʨʳ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʥʘ ʫʨʦʢʝ ʤʘʪʝʤʘʪʠʢʠ, ʧʨʠʤʝʨʳ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʟʥʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʦʤʦ-

ʱʴʶ ʦʣʠʤʧʠʘʜ ʠ ʢʦʥʢʫʨʩʦʚ. ɺ ʩʪʘʪʴʝ ʦʥʘ ʧʦʤʦʛʘʝʪ ʫʯʠʪʝʣʷʤ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʝʧʦʜʘʚʘʥʠʝ ʪʝʤ, 

ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʝʪʷʤ ʜʣʷ ʫʩʧʝʰʥʦʡ ʩʜʘʯʠ ɽɻʕ ʧʦ ʤʘʪʝʤʘʪʠʢʝ. ʂʨʦʤʝ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦ-

ʛʦ, ʚ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʧʨʠʤʝʨʳ ʪʚʦʨʯʝʩʪʚʘ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ. ʀʤʠ ʚʳʩʪʫʧʘʶʪ ʤʘʩʪʝʨ-ʢʣʘʩʩ ʠ 

ʤʝʨʦʧʨʠʷʪʠʝ ʚʥʝʢʣʘʩʩʥʦʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʜʝʪʝʡ ʥʘʫʢʦʡ.  

ɺʦ ʤʥʦʛʠʭ ʛʦʨʦʜʘʭ ʝʩʪʴ ʠʥʩʪʠʪʫʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. ʊʘʢʠʝ ʠʥʩʪʠ-

ʪʫʪʳ ʧʝʨʠʦʜʠʯʝʩʢʠ ʩʦʙʠʨʘʶʪ ʥʘʯʠʥʘʶʱʠʭ ʫʯʠʪʝʣʝʡ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʘʧʨʘʚʠʪʴ ʠʭ ʚ ʧʝʜʘʛʦʛʠʯʝ-

ʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ, ʯʪʦʙʳ ʧʦʜʜʝʨʞʘʪʴ ʚ ʨʝʤʝʩʣʝ. ʅʘ ʪʘʢʠʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʪʘʢʞʝ ʨʘʟʜʘʶʪ 

ʧʘʤʷʪʢʠ ʠ ʩʚʦʜʳ ʧʨʘʚʠʣ ʫʯʠʪʝʣʷʤ. ʂʦʥʝʯʥʦ, ʥʝ ʥʫʞʥʦ ʠʛʥʦʨʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʥʠʭ, ʘ ʣʫʯʰʝ 

ʧʦʩʪʘʨʘʪʴʩʷ ʚʥʝʜʨʠʪʴ ʚ ʩʚʦʶ ʨʘʙʦʪʫ.  



26 

 

ɺ ʦʙʱʝʤ ʠ ʮʝʣʦʤ, ʝʩʣʠ ʫʯʠʪʝʣʴ ʥʘʮʝʣʝʥ ʥʘ ʨʝʟʫʣʴʪʘʪ, ʜʘʞʝ ʙʝʟ ʦʧʳʪʘ ʨʘʙʦʪʳ, ʦʥ ʩʤʦʞʝʪ 

ʠʟʫʯʘʪʴ ʤʝʪʦʜʳ, ʩʣʝʜʦʚʘʪʴ ʩʦʚʝʪʘʤ ʦʧʳʪʥʳʭ ʧʝʜʘʛʦʛʦʚ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʥʘʥʠʷ, ʧʦʣʫ-

ʯʝʥʥʳʝ ʚ ʠʥʩʪʠʪʫʪʝ. ʅʘ ʢʘʞʜʦʝ ʚʦʩʧʨʠʷʪʠʝ ʥʘʡʜʸʪʩʷ ʧʨʦʩʪʘʷ ʠ ʜʦʩʪʫʧʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʘ ʪʘʢʞʝ 

ʧʨʠʤʝʨʳ. ʀ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʦ ʢʦʥʢʫʨʩʘʭ ʜʣʷ ʧʝʜʘʛʦʛʦʚ, ʫʯʘʩʪʚʫʷ ʚ ʢʦʪʦʨʳʭ, ʫʯʠʪʝʣʴ ʤʦʞʝʪ ʧʦ-

ʣʫʯʠʪʴ ʥʦʚʫʶ ʧʦʣʝʟʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʧʨʦʚʝʨʠʪʴ ʩʚʦʠ ʤʝʪʦʜʳ, ʦʙʤʝʥʷʪʴʩʷ ʦʧʳʪʦʤ ʩʦ ʩʚʦʠʤʠ ʢʦʣ-

ʣʝʛʘʤʠ ʠʟ ʜʨʫʛʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʘ ʝʱʸ ʧʦʥʷʪʴ, ʢ ʯʝʤʫ ʩʣʝʜʫʝʪ ʩʪʨʝʤʠʪʴʩʷ. 
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Abstract. The work discusses the concepts of modeling, the stages of mathematical modeling, 

identifies the types of basic models and discusses examples of their application for solving mathematical 

problems for ñworkò, and also provides the results of an analytical study of educational literature on the 

degree of development of the problem under study in it. 
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ɿʘʜʘʯʠ çʥʘ ʨʘʙʦʪʫè ʟʘʥʠʤʘʶʪ ʚʘʞʥʫʶ ʥʠʰʫ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʰʢʦʣʴʥʠʢʦʚ. 

ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʜʘʥʥʳʝ ʟʘʜʘʯʠ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʰʠʨʦʢʦ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ ʠ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ. ʄʳ ʯʘʩʪʦ ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʨʝʰʘʪʴ ʧʦʜʦʙʥʳʝ ʟʘʜʘʯʠ ʚ ʙʳʪʫ. ʂʨʦʤʝ ʪʦʛʦ, ʫʤʝʥʠʝ ʨʝʰʘʪʴ ʪʝʢʩʪʦʚʳʝ ʟʘʜʘʯʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʟʘʜʘ-

ʯʠ çʥʘ ʨʘʙʦʪʫè, ʚʘʞʥʦ ʚ ʩʚʷʟʠ ʩ ʠʭ ʥʘʣʠʯʠʝʤ ʚ ʤʘʪʝʨʠʘʣʘʭ ʂʀʄ ɽʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʢʟʘ-

ʤʝʥʘ ʚ 11-ʤ ʢʣʘʩʩʝ ʠ ʆʩʥʦʚʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʢʟʘʤʝʥʘ ʚ 9-ʤ ʢʣʘʩʩʝ. ʊʘʢʞʝ ʥʘ ʧʨʠʤʝʨʝ ʨʝʰʝ-

ʥʠʷ ʵʪʠʭ ʟʘʜʘʯ ʤʦʞʥʦ ʵʬʬʝʢʪʠʚʥʦ ʥʘʫʯʠʪʴʩʷ ʨʝʰʘʪʴ ʜʨʫʛʠʝ ʧʦʜʦʙʥʳʝ ʟʘʜʘʯʠ, ʪʘʢ ʢʘʢ ʚ ʦʩʥʦʚʝ 

ʣʝʞʘʪ ʢʣʘʩʩʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʣʝʛʢʦ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʙʦʣʴʰʠʥʩʪʚʦ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ 

ʪʝʢʩʪʦʚʳʭ ʟʘʜʘʯ.  

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʣʷ ʦʙʫʯʝʥʠʷ ʫʤʝʥʠʶ ʚʳʧʦʣʥʷʪʴ ʪʘʢʠʝ ʟʘʜʘʯʠ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʦʥʦ ʚʳʩʪʫʧʘʝʪ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʦʚ ʩʠʩʪʝʤʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ 

https://nsportal.ru/npo-spo/obrazovanie-i-pedagogika/library/2014/07/21/metodika-prepodavaniya-matematiki
https://nsportal.ru/npo-spo/obrazovanie-i-pedagogika/library/2014/07/21/metodika-prepodavaniya-matematiki
https://urok.1sept.ru/articles/413415
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ʧʦʜʭʦʜʘ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʨʝʘʣʠʟʫʝʪʩʷ ʚʦ ʌɻʆʉ ʝʜʠʥʩʪʚʦ ʦʙʷʟʘʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʨʝʟʫʣʴʪʘ-

ʪʘʤ ʦʩʚʦʝʥʠʷ ʧʨʦʛʨʘʤʤ ʦʩʥʦʚʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʥʘʛʣʷʜʥʳʤ, 

ʫʜʦʙʥʳʤ, ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʨʝʰʝʥʠʷ, ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʤʦʞʥʦ ʚʳʙʠ-

ʨʘʪʴ ʨʘʟʣʠʯʥʳʝ ʦʙʲʝʢʪʳ, ʜʦʩʪʫʧʥʳʝ ʠ ʧʦʥʷʪʥʳʝ ʰʢʦʣʴʥʠʢʘʤ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʠʭ ʦʙʫʯʝʥʠʷ. ʄʦʜʝ-

ʣʠʨʦʚʘʥʠʝ ʧʦʤʦʞʝʪ ʥʘʛʣʷʜʥʦ ʠʟʦʙʨʘʟʠʪʴ ʫʩʣʦʚʠʝ ʠ ʪʨʝʙʦʚʘʥʠʝ ʟʘʜʘʯʠ, ʣʝʛʯʝ ʠ ʙʳʩʪʨʝʝ ʨʝʰʠʪʴ ʝʸ. 

ɽʩʣʠ ʥʘʯʠʥʘʪʴ ʚʚʦʜʠʪʴ ʤʝʪʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ 

ʝʱʝ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ, ʟʘʪʝʤ ʧʨʦʜʦʣʞʘʷ ʝʛʦ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʫʞʝ ʚ ʩʨʝʜʥʠʭ ʠ ʩʪʘʨ-

ʰʠʭ ʢʣʘʩʩʘʭ, ʪʦ ʵʪʦ ʧʦʤʦʞʝʪ ʫʯʝʥʠʢʘʤ ʫʩʧʝʰʥʦ ʚʳʩʪʨʦʠʪʴ ʝʜʠʥʳʡ ʘʣʛʦʨʠʪʤ ʦʬʦʨʤʣʝʥʠʷ ʠ ʨʝʰʝ-

ʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʪʝʢʩʪʦʚʳʭ ʟʘʜʘʯ, ʥʘʫʯʠʪ ʠʭ ʩ ʧʦʤʦʱʴʶ ʨʘʟʥʳʭ ʦʙʲʝʢʪʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʣʝʛʢʦ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʙʫʜʫʱʝʤ ï 

ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ. ɿʘʤʝʪʠʤ, ʯʪʦ ʟʘʜʘʯʠ çʥʘ ʨʘʙʦʪʫè, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ, ʙʳʚʘʶʪ ʨʘʟ-

ʥʳʭ ʫʨʦʚʥʝʡ ʩʣʦʞʥʦʩʪʠ. ʆʜʥʠ ʨʝʰʘʶʪʩʷ ʙʦʣʝʝ ʣʝʛʢʦ, ʘ ʜʨʫʛʠʝ ʪʨʝʙʫʶʪ ʛʣʫʙʦʢʦʛʦ ʦʩʤʳʩʣʝʥʠʷ, 

ʚʥʠʢʘʥʠʷ ʠ ʪʱʘʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʛʨʘʤʦʪʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʪʘʢʠʭ ʟʘʜʘʯ, ʦʩ-

ʥʦʚʘʥʥʳʡ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ (ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʶʙʦʛʦ ʪʠʧʘ ʤʦʜʝʣʝʡ) ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪ ʧʨʦʮʝʩʩ ʨʝʰʝʥʠʷ ʠ ʩʜʝʣʘʝʪ ʝʛʦ ʙʦʣʝʝ ʥʘʛʣʷʜʥʳʤ, ʫʜʦʙʥʳʤ.  

ɺʳʰʝʩʢʘʟʘʥʥʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʜʝʣʷʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʦʙʫʯʝʥʠʶ 

ʰʢʦʣʴʥʠʢʦʚ ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʷʪʳʭ-ʰʝʩʪʳʭ, ʨʝʰʝʥʠʶ ʟʘʜʘʯ çʥʘ ʨʘʙʦʪʫè ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʅʘʯʠʥʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʩʪʝʡʰʠʭ ʤʝʪʦʜʦʚ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ ʩʪʦʠʪ ʫʞʝ ʚ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʘʭ, ʯʪʦʙʳ ʤʣʘʜʰʠʝ ʰʢʦʣʴʥʠʢʠ ʧʦʩʪʝʧʝʥʥʦ ʫʯʠʣʠʩʴ ʩ ʧʦ-

ʤʦʱʴʶ ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚʣʷʪʴ, ʦʬʦʨʤʣʷʪʴ ʠ ʨʝʰʘʪʴ ʧʨʦʩʪʳʝ ʟʘʜʘʯʠ, ʯʪʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʙʣʝʛʯʠʪ 

ʧʦʥʠʤʘʥʠʝ ʠ ʨʝʰʝʥʠʝ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʟʘʜʘʯ ʚ ʩʪʘʨʰʠʭ ʢʣʘʩʩʘʭ. ɿʘʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘ ʨʝʰʝʥʠʝ ʟʘʜʘʯ çʥʘ ʨʘʙʦʪʫè, ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ ʚ 5-6 ʢʣʘʩʩʘʭ. ʀ ʧʨʦʜʦʣʞʘʪʴ 

ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʜʘʣʴ-

ʥʝʡʰʝʛʦ ʦʙʫʯʝʥʠʷ ʫʯʝʥʠʢʦʚ. ʅʦ ʯʪʦʙʳ ʛʨʘʤʦʪʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʚʦʜʠʪʴ ʜʘʥʥʫʶ ʨʘʙʦʪʫ, ʥʝʦʙʭʦ-

ʜʠʤʦ ʠʤʝʪʴ ʯʝʪʢʫʶ, ʧʨʦʜʫʤʘʥʥʫʶ ʧʨʦʛʨʘʤʤʫ ʦʙʫʯʝʥʠʷ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʝ, ʙʦʣʴʰʦʡ ʙʘʥʢ ʨʘʟʥʦʦʙ-

ʨʘʟʥʳʭ ʟʘʜʘʯ ʩ ʨʘʟʥʳʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ. ʀ ʚʦʦʙʱʝ ʚ ʮʝʣʦʤ ʫʤʝʥʠʝ ʧʦʣʴʟʦʚʘʪʴʩʷ ʤʦ-

ʜʝʣʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ, ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʠʩʪʝʤʘʪʠ-

ʟʠʨʫʝʪ ʠ ʫʧʨʦʱʘʝʪ ʣʶʙʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʦʵʪʦʤʫ ʚʘʞʥʦ ʥʘʫʯʠʪʴʩʷ ʦʧʪʠʤʘʣʴʥʦ ʚʥʝʜʨʷʪʴ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʝ ʚ ʥʫʞʥʳʝ ʩʬʝʨʳ ʩʚʦʝʡ ʞʠʟʥʠ ʠ ʛʨʘʤʦʪʥʦ ʝʛʦ ʧʨʠʤʝʥʷʪʴ. ʕʪʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠ ʦʧʨʝʜʝʣʷʝʪ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʠ ʧʨʦʚʦʜʠʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʮʝʣʦʤ.  

ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʛʦ ʠʟʣʘʛʘʶʪʩʷ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ, 

ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘʪʠʟʠʨʫʶʱʠʡ ʦʙʟʦʨ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʜʘʥʥʦʡ ʪʝʤʳ ʠ ʫʩʪʘʥʦʚ-

ʣʝʥʠʝ ʩʪʝʧʝʥʠ ʦʩʚʦʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʦʙʫʯʝʥʠʠ ʰʢʦʣʴʥʠʢʦʚ 5-6 ʢʣʘʩ-

ʩʦʚ ʨʝʰʝʥʠʶ ʟʘʜʘʯ çʥʘ ʨʘʙʦʪʫè. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʦ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʤʥʦʞʝʩʪ-

ʚʦ ʨʘʟʣʠʯʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ï ʫʯʝʙʥʠʢʦʚ, ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ, ʩʪʘʥ-

ʜʘʨʪʦʚ ʦʙʨʘʟʦʚʘʥʠʷ; ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʚʩʝʚʦʟʤʦʞʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʬʝʨʝ ʠ ʠʟʫ-

ʯʝʥʳ ʤʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʝʜʘʛʦʛʦʚ, ʫʯʝʥʳʭ, ʠʟʣʦʞʝʥʥʳʝ ʚ ʠʩʪʦʯʥʠʢʘʭ ʠʟ ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ ([1] ï 

[7], [9] ï [10]). ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʘʥʘʣʠʟ ʠ ʩʨʘʚʥʝʥʠʝ ʵʪʠʭ ʤʥʝʥʠʡ ʠ ʧʦʜʭʦʜʦʚ, ʚʳʷʚʣʝʥʳ ʦʙʱʠʝ ʠ 

ʨʘʟʣʠʯʥʳʝ ʤʦʤʝʥʪʳ, ʦʧʨʝʜʝʣʝʥʳ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ ʢʘʞʜʦʛʦ ʧʦʜʭʦʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ 

ʨʘʙʦʪʳ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʜʣʷ ʨʘʩʢʨʳʪʠʷ ʠ ʧʦʣʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ ʠ ʨʝʰʠʪʴ ʟʘʜʘʯʠ:  

- ʨʘʩʩʤʦʪʨʝʪʴ ʧʦʥʷʪʠʷ çʤʦʜʝʣʴè, çʤʦʜʝʣʠʨʦʚʘʥʠʝè, çʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴè, çʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝè; ʠʟʫʯʠʪʴ ʵʪʘʧʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

- ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʤʦʜʝʣʝʡ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ; 

- ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʠʤʝʨʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ çʥʘ ʨʘʙʦʪʫè ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ 

ʫʯʘʱʠʭʩʷ 5-6 ʢʣʘʩʩʦʚ; 

- ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʨʝʜʤʝʪʫ çʄʘʪʝʤʘʪʠʢʘè ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʨʦʚʥʷ 
ʦʙʫʯʝʥʠʷ; 

- ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʚʳʚʦʜʳ, ʜʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ. 

ʏʪʦ ʞʝ ʪʘʢʦʝ çʤʦʜʝʣʠʨʦʚʘʥʠʝè ʠ ʯʪʦ ʣʝʞʠʪ ʚ ʝʛʦ ʦʩʥʦʚʝ? ɹʝʟʫʩʣʦʚʥʦ, ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʚ ʵʪʦʡ ʩʬʝʨʝ, ʪʘʢ ʢʘʢ ʜʘʥʥʘʷ ʪʝʤʘ ʜʘʚʥʦ ʠʟʫʯʘʝʪʩʷ ʠ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʤʘ-

ʪʝʤʘʪʠʢʘʤʠ. ɺ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʨʘʟʥʳʝ ʘʚʪʦʨʳ, ʫʯʝʥʳʝ ʧʦ-
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ʨʘʟʥʦʤʫ ʧʦʜʭʦʜʷʪ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʭʦʪʷ ʚ ʮʝʣʦʤ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʠ ʝʜʠʥʫʶ ʩʤʳ-

ʩʣʦʚʫʶ ʣʠʥʠʶ. ʇʨʠʚʝʜʝʤ ʤʥʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʤʘʪʝʤʘʪʠʢʦʚ ʥʘʩʯʝʪ ʧʦʥʷʪʠʷ ʤʦʜʝʣʠ. ʅʘʧʨʠʤʝʨ, ʃ. 

ʄ. ʌʨʠʜʤʘʥ ʠ ʂ. ʅ. ɺʦʣʢʦʚ ʦʪʤʝʯʘʶʪ: çʄʦʜʝʣʴ ï ʵʪʦ ʦʙʲʝʢʪ ʠʣʠ ʩʠʩʪʝʤʘ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʪʦʨʦʡ 

ʩʣʫʞʠʪ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʥʘʥʠʡ ʦ ʜʨʫʛʦʤ ʦʙʲʝʢʪʝ ï ʦʨʠʛʠʥʘʣʝ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ï ʧʨʦʮʝʩʩ 

ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ ʜʣʷ ʢʘʢʠʭ-ʣʠʙʦ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʮʝʣʝʡè [16,28]. ʀ. ɹ. ʅʦʚʠʢ ʧʨʠʚʦʜʠʪ ʩʣʝ-

ʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ: çʄʦʜʝʣʠʨʦʚʘʥʠʝ ï ʧʨʘʢʪʠʯʝʩʢʦʝ ʠʣʠ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʙʲʝʢʪʘè 

[14,12]. ʇʦ ʤʥʝʥʠʶ ʇ. ɺ. ʊʨʫʩʦʚʘ, ɺ. ɺ. ɼʘʚʳʜʦʚʘ ʠ ʅ. ɻ. ʉʘʣʤʠʥʦʡ: çʄʦʜʝʣʠʨʦʚʘʥʠʝ ï ʵʪʦ ʧʨʦ-

ʮʝʩʩ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ, ʪʦ ʝʩʪʴ ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ)è [15,336]. ɺʩʪʨʝ-

ʯʘʶʪʩʷ ʠ ʜʨʫʛʠʝ ʧʦʜʭʦʜʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ, ʥʦ ʚ ʮʝʣʦʤ ʩʫʪʴ ʦʩʪʘʝʪʩʷ ʠʜʝʥʪʠʯʥʦʡ 

ʩʢʘʟʘʥʥʦʤʫ ʚʳʰʝ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʳʩʪʫʧʘʝʪ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʦʙʱʝʛʦ ʧʦʥʷʪʠʷ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʠ ʷʚʣʷʝʪʩʷ ʝʛʦ ʚʘʞʥʦʡ ʢʦʤʧʦʥʝʥʪʦʡ, ʧʨʠ ʵʪʦʤ ʦʥʦ ʩʘʤʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ ʧʦʜʚʠʜʦʚ 

ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʡ, ʦ ʥʝʢʦʪʦʨʳʭ ʠʭ ʥʠʭ ʤʳ ʩʢʘʞʝʤ ʜʘʣʴʰʝ. ʅʘ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʧʦʥʷ-

ʪʠʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʦʙʱʠʝ ʦʧʨʝʜʝʣʝʥʠʷ [11,277]:  

- ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ï ʵʪʦ ʫʧʨʦʱʝʥʥʦʝ ʦʧʠʩʘʥʠʝ ʨʝʘʣʴʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ; 

- ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ï ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʧʠʩʘʥʠʝ ʦʙʲʝʢʪʘ ʦʩʫʱʝ-

ʩʪʚʣʷʝʪʩʷ ʥʘ ʷʟʳʢʝ ʤʘʪʝʤʘʪʠʢʠ, ʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʜʝʣʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʥʦʛʦʦʙ-

ʨʘʟʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʠ ʠʥʪʝʛʨʘʮʠʠ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʩʜʝʣʘʝʤ ʚʳʚʦʜ: ʧʦʜ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ ʧʨʦʮʝʩʩ ʠʟʫʯʝʥʠʷ ʠ ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦ-

ʜʝʣʝʡ ʨʝʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ. 

ʄʥʦʛʦ ʣʝʪ ʧʨʦʙʣʝʤʘʤʠ ʚʥʝʜʨʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʦʙʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʝ 

ʰʢʦʣʴʥʠʢʦʚ ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ ʫʩʧʝʰʥʦ ʟʘʥʠʤʘʣʠʩʴ ʠʟʚʝʩʪʥʳʝ ʫʯʸʥʳʝ-ʤʘʪʝʤʘʪʠʢʠ: ʃ. ʄ. ʌʨʠʜʤʘʥ, 

ɺ. ɺ. ɼʘʚʳʜʦʚ, ɸ. ʂ. ʄʘʨʢʦʚʘ, ʅ. ɻ. ʉʘʣʤʠʥʘ, ɸ. ɸ. ʐʠʙʘʥʦʚʘ, ɽ. ɺ. ʏʫʜʠʥʦʚʦʡ, ɼ. ɹ. ʕʣʴʢʦʥʠʥʘ ʠ 

ʜʨʫʛʠʝ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʷʚʣʷ-

ʝʪʩʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʤ ʚ ʧʣʘʥʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʫʩʚʦʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʢʦʥʢʨʝʪʥʦʡ 

ʜʠʩʮʠʧʣʠʥʝ, ʘ ʪʘʢʞʝ ʧʦʣʝʟʥʦ ʜʣʷ ʦʙʱʝʛʦ ʫʤʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʰʢʦʣʴʥʠʢʦʚ ʚ ʮʝʣʦʤ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠ ʰʢʦʣʴʥʠʢʦʚ 5-6 ʢʣʘʩʩʦʚ. ʋʯʝʥʳʤʠ ʧʨʠʟʥʘʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ 

ʦʙʫʯʝʥʠʠ ʫʩʠʣʠʚʘʝʪ ʨʘʟʚʠʚʘʶʱʠʡ ʵʬʬʝʢʪ ʧʦʩʣʝʜʥʝʛʦ, ʘ, ʟʥʘʯʠʪ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʚ 

ʰʢʦʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ. ʇʨʠʯʝʤ ʟʜʝʩʴ ʚʘʞʥʦ ʥʝ ʩʪʦʣʴʢʦ ʢʦʣʠ-

ʯʝʩʪʚʦ, ʩʢʦʣʴʢʦ ʢʘʯʝʩʪʚʦ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʠ ʚʥʝʜʨʷʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ, ʧʦʵʪʦʤʫ 

ʚʘʞʥʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʨʦʜʫʤʘʪʴ ʤʝʪʦʜʠʢʫ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠ ʩʦʟʜʘʪʴ ʢʘʯʝʩʪʚʝʥʥʫʶ ʧʦʣʥʦʮʝʥ-

ʥʫʶ ʙʘʟʫ ʟʘʜʘʯ ʜʣʷ ʫʯʝʥʠʢʦʚ ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ. 

ʋʯʝʥʳʝ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʭʦʜʷʪʩʷ ʚʦ ʤʥʝʥʠʠ, ʯʪʦ ʩʘʤʦʡ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʜʣʷ ʥʘʯʘʣʘ ʠʟʫʯʝ-

ʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʧʦ ʤʘʪʝʤʘʪʠʢʝ 5-6 ʢʣʘʩʩʘ. ʆʙʲʷʩʥʷʝʪʩʷ 

ʵʪʦ ʪʝʤ, ʯʪʦ ʠʤʝʥʥʦ ʚ ʚʦʟʨʘʩʪʝ 11-12 ʣʝʪ ʫ ʰʢʦʣʴʥʠʢʦʚ ʧʨʦʠʩʭʦʜʷʪ ʦʧʨʝʜʝʣʸʥʥʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴ-

ʥʳʝ ʠʟʤʝʥʝʥʠʷ (ʩʦ ʩʪʘʜʠʠ ʢʦʥʢʨʝʪʥʳʭ ʦʧʝʨʘʮʠʡ ï ʥʘ ʩʪʘʜʠʶ ʬʦʨʤʘʣʴʥʳʭ), ʘ ʪʘʢʞʝ ʧʩʠʭʠʯʝʩʢʠʝ 

(ʬʦʨʤʠʨʫʝʪʩʷ ʩʝʨʴʝʟʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʥʘʚʳʢʠ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʟʥʘʥʠʡ). ʂʨʦʤʝ ʪʦʛʦ, ʚʝʩʴ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ, ʠʟʫʯʘʝʤʳʡ ʚ 5-6 ʢʣʘʩʩʘʭ, ʷʚʣʷ-

ʝʪʩʷ ʬʫʥʜʘʤʝʥʪʦʤ, ʙʘʟʦʡ ʚʩʝʡ ʜʘʣʴʥʝʡʰʝʡ ʤʘʪʝʤʘʪʠʢʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʪ ʫʨʦʚʥʷ ʧʦʣʫʯʝʥʥʳʭ 

ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʥʘ ʵʪʘʧʝ 5-6 ʢʣʘʩʩʦʚ ʟʘʚʠʩʠʪ ʜʘʣʴʥʝʡʰʝʝ ʫʩʧʝʰʥʦʝ ʦʚʣʘʜʝʥʠʝ ʚʩʝʤ ʰʢʦʣʴʥʳʤ 

ʢʫʨʩʦʤ ʤʘʪʝʤʘʪʠʢʠ ʠ ʚ ʮʝʣʦʤ ʦʙʱʝʝ ʨʘʟʚʠʪʠʝ ʫʤʩʪʚʝʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫʯʝʥʠʢʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʠʩʪʝʤʘ ʨʘʙʦʪʳ ʥʘʜ ʪʝʢʩʪʦʚʳʤʠ ʟʘʜʘʯʘʤʠ ʤʝʪʦʜʦʤ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʠʥʪʝʨʝʩʘ ʢ ʤʘʪʝʤʘʪʠʢʝ ʠ ʚ ʮʝʣʦʤ ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. ʄʦʜʝʣʴ ʩʦʟ-

ʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʘʢʪʠʚʥʦʡ ʤʳʩʣʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʧʦʠʩʢʘʭ ʨʘʟʥʳʭ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʦʜ-

ʥʦʡ ʠ ʪʦʡ ʞʝ ʟʘʜʘʯʠ [8, 138]. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʡ ʠ ʦʙʱʝʧʨʠʥʷʪʦʡ ʷʚʣʷʝʪʩʷ ʪʨʸʭʵʪʘʧʥʘʷ ʩʭʝʤʘ ʧʨʦʮʝʩʩʘ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʦ ʢʘʞʜʳʡ ʠʟ ʵʪʠʭ ʵʪʘʧʦʚ. 
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ʇʝʨʚʳʡ ʵʪʘʧ ï ʬʦʨʤʘʣʠʟʘʮʠʷ; ʦʥ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʝʚʦʜʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ʟʘʜʘʯʠ ʩ ʝʩʪʝʩʪ-

ʚʝʥʥʦʛʦ ʩʣʦʚʝʩʥʦʛʦ ʷʟʳʢʘ ʥʘ ʷʟʳʢ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʵʪʦʪ ʵʪʘʧ ʩʦʩʪʦʠʪ 

ʚ ʧʦʩʪʨʦʝʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʟʘʜʘʯʠ. ʆʥ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʪʨʫʜʦʝʤʢʠʤ ʠ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʚʘʞʥʳʭ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʚʝʨʥʦʛʦ ʧʨʦʮʝʩʩʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. 

ɺʪʦʨʦʡ ʵʪʘʧ ï ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʣʫʯʝʥʥʦʡ ʤʦʜʝʣʠ ʠʣʠ ʨʝʰʝʥʠʝ ʚʥʫʪʨʠ ʤʦʜʝʣʠ. ʅʘ ʜʘʥʥʦʤ 

ʵʪʘʧʝ ʚʳʧʦʣʥʷʝʪʩʷ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʚ ʨʘʤʢʘʭ ʠʟʚʝʩʪʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ. ʄʦʞʥʦ ʧʨʠʤʝʥʷʪʴ 

ʣʶʙʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ (ʘʣʛʝʙʨʘʠʯʝʩʢʠʝ, ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʠ ʧʨ.). 

ʊʨʝʪʠʡ ʵʪʘʧ ï ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʰʝʥʠʷ, ʚ ʧʨʦʮʝʩʩʝ ʵʪʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʦʩʫʱʝ-

ʩʪʚʣʷʝʪʩʷ ʧʝʨʝʚʦʜ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ (ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ) ʥʘ ʦʙʳʯʥʳʡ ʩʣʦʚʝʩʥʳʡ 

ʷʟʳʢ, ʥʘ ʢʦʪʦʨʦʤ ʙʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʠʩʭʦʜʥʘʷ ʟʘʜʘʯʘ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʧʝʨʚʳʡ ʰʘʛ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ï ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ï ʦʙʳʯʥʦ ʷʚʣʷʝʪʩʷ ʪʨʫʜʦʝʤ-

ʢʠʤ ʠ ʩʣʦʞʥʳʤ, ʪʘʢ ʢʘʢ ʰʢʦʣʴʥʠʢʘʤ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʠʟ ʪʝʢʩʪʘ ʚʩʶ ʚʘʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ 

ʛʨʘʤʦʪʥʦ ʦʪʦʙʨʘʟʠʪʴ ʝʸ ʥʘ ʤʦʜʝʣʠ, ʥʝ ʟʘʙʳʚ ʥʠʯʝʛʦ ʠ ʥʝ ʫʢʘʟʘʚ ʥʠʯʝʛʦ ʣʠʰʥʝʛʦ, ʪʘʢʞʝ ʥʫʞʥʦ ʚʝʨ-

ʥʦ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʪʨʝʙʦʚʘʥʠʝʤ ʟʘʜʘʯʠ ʠ ʙʝʟʦʰʠʙʦʯʥʦ ʦʪʤʝʪʠʪʴ ʝʛʦ ʥʘ ʤʦʜʝʣʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʦ 

ʚʝʨʥʦ ʧʦʜʦʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʪʠʧ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠʤʝʥʥʦ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ, ʚʝʜʴ ʦʪ 

ʵʪʦʛʦ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʥʘʛʣʷʜʥʦʩʪʴ, ʪʦʯʥʦʩʪʴ ʠ ʭʦʜ ʜʘʣʴʥʝʡʰʝʛʦ ʨʝʰʝʥʠʷ. ɺʪʦʨʦʡ ʰʘʛ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʚʳʟʳʚʘʝʪ ʤʝʥʴʰʝ ʟʘʪʨʫʜʥʝʥʠʡ. ɽʩʣʠ ʥʘ ʧʝʨʚʦʤ ʰʘʛʝ ʤʦʜʝʣʴ ʙʳʣʘ ʛʨʘʤʦʪʥʦ ʚʳʙʨʘʥʘ ʠ ʧʦʩʪʨʦʝʥʘ, 

ʪʦ ʜʘʣʴʥʝʡʰʝʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʦ ʥʝʡ ʦʙʳʯʥʦ ʥʝ ʩʦʩʪʘʚʣʷʝʪ ʪʨʫʜʘ. ʀ ʪʨʝʪʠʡ, ʧʦʩʣʝʜʥʠʡ ʰʘʛ ʷʚʣʷ-

ʝʪʩʷ ʩʘʤʳʤ ʣʝʛʢʠʤ ï ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʚʝʩʪʠ ʨʝʟʫʣʴʪʘʪ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʷʟʳʢʘ ʥʘ ʩʣʦʚʝʩʥʳʡ, ʥʘ 

ʢʦʪʦʨʦʤ ʙʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʟʘʜʘʯʘ.  

ʆʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʤʦʜʝʣʝʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʪʝʢʩʪʦʚʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ 

çʥʘ ʨʘʙʦʪʫè ʚ 5-6 ʢʣʘʩʩʘʭ, ʷʚʣʷʶʪʩʷ: 

- ʛʨʘʬʠʯʝʩʢʘʷ; 

- ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ; 

- ʩʣʦʚʝʩʥʘʷ; 

- ʘʣʛʝʙʨʘʠʯʝʩʢʘʷ. 

ɼʘʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʤʦʜʝʣʝʡ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʦʡ ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠʤʝʨʥʦ ʚ ʨʘʚʥʦʡ 

ʩʪʝʧʝʥʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ. ʈʘʩʩʤʦʪʨʠʤ ʥʘ ʧʨʠʤʝʨʘʭ ʨʝʘʣʠʟʘʮʠʶ ʚʩʝʭ ʵʪʘʧʦʚ ʧʨʦ-

ʮʝʩʩʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʪʝʢʩʪʦʚʳʭ ʟʘʜʘʯ çʥʘ ʨʘʙʦʪʫè ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʤʦʜʝʣʝʡ ʠʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʩʧʠʩʢʘ. 

ʉʥʘʯʘʣʘ ʨʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ çʥʘ ʨʘʙʦʪʫè ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʘʬʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ. ʇʦʜ ʛʨʘʬʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ʤʦʞʥʦ ʧʦʥʠʤʘʪʴ ʪʘʢʦʝ ʨʝʘʣʠʟʦʚʘʥʥʦʝ ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʠʯʝʩʢʦ-

ʛʦ ʜʝʡʩʪʚʠʷ ʠʟʦʙʨʘʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʝ ʪʦʣʴʢʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʝʛʦ ʦʪʜʝʣʴʥʳʝ 

ʩʚʦʡʩʪʚʘ ʠ ʦʪʥʦʰʝʥʠʷ, ʥʦ ʠ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ. ɻʨʘʬʠ-

ʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦ ʠ ʢʦʥʢʨʝʪʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʪʝʢʩʪ ʟʘʜʘʯʠ; ʥʘʛʣʷʜʥʦ ʫʚʠʜʝʪʴ ʠ 

ʦʧʨʝʜʝʣʠʪʴ ʘʣʛʦʨʠʪʤ ʝʸ ʨʝʰʝʥʠʷ; ʦʩʫʱʝʩʪʚʠʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʝʬʣʝʢʩʠʶ ʚʳʧʦʣʥʝʥʥʦʛʦ ʟʘʜʘ-

ʥʠʷ.  

ʋʩʣʦʚʠʝ ʟʘʜʘʯʠ: ɺʘʩʠʣʠʡ ʠ ʅʠʢʦʣʘʡ ʤʘʩʪʝʨʷʪ ʠʟ ʙʫʤʘʛʠ ʢʦʨʘʙʣʠʢʠ. ɺʘʩʷ ʜʝʣʘʝʪ ʟʘ 1 ʯʘʩ 15 

ʢʦʨʘʙʣʠʢʦʚ, ʘ ʂʦʣʷ ï 10. ʉʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʠʤ ʧʦʪʨʝʙʫʝʪʩʷ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʚʤʝʩʪʝ 100 ʢʦʨʘʙʣʠʢʦʚ?  

ʈʝʰʝʥʠʝ. 

ʉʘʤʳʤ ʩʣʦʞʥʳʤ ʵʪʘʧʦʤ ʜʣʷ ʫʯʝʥʠʢʦʚ ʧʨʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʷʚʣʷʝʪʩʷ I ʵʪʘʧ: 

ʧʝʨʝʚʦʜ ʪʝʢʩʪʘ ʟʘʜʘʯʠ ʩ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘ ʵʪʦʤ ʵʪʘʧʝ 

ʩʪʨʦʠʪʩʷ ʛʨʘʬʠʯʝʩʢʘʷ ʤʦʜʝʣʴ (ʨʠʩ.1):  
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ɿʜʝʩʴ ʚʘʞʥʦ ʚʥʠʤʘʪʝʣʴʥʦ ʠ ʧʦʜʨʦʙʥʦ ʦʙʲʷʩʥʠʪʴ ʫʯʝʥʠʢʘʤ ʩʫʪʴ ʠ ʧʨʦʮʝʩʩ ʧʦʩʪʨʦʝʥʠʷ ʤʦ-

ʜʝʣʠ: ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʥʝʡ ʦʪʤʝʪʠʪʴ, ʢʘʢ ʵʪʦ ʣʫʯʰʝ ʩʜʝʣʘʪʴ, ʯʪʦʙ ʤʦʜʝʣʴ ʙʳʣʘ ʧʦʥʷʪʥʦʡ, ʚʧʦʣʥʝ 

ʠʥʬʦʨʤʘʪʠʚʥʦʡ, ʙʝʟ ʣʠʰʥʠʭ ʜʘʥʥʳʭ. ʅʘʜʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʰʢʦʣʴʥʠʢʦʚ ʥʘ ʪʦ, ʯʪʦ ʥʘ ʛʨʘʬʠʯʝ-

ʩʢʦʡ ʤʦʜʝʣʠ ʦʪʤʝʯʘʶʪʩʷ ʠʟʚʝʩʪʥʳʝ ʜʘʥʥʳʝ ʠ ʪʦ, ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʚ ʟʘʜʘʯʝ. ʏʠʩʣʘ ʠ ʙʫʢʚʝʥʥʳʝ 

ʦʙʦʟʥʘʯʝʥʠʷ ʜʦʣʞʥʳ ʪʘʢ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʥʘ ʤʦʜʝʣʠ, ʯʪʦʙʳ ʜʦʩʪʦʚʝʨʥʦ ʠ ʦʜʥʦʟʥʘʯʥʦ ʦʙʦʟʥʘʯʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ, ʥʝ ʥʘʢʣʘʜʳʚʘʪʴʩʷ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʠ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪʴ ʜʨʫʛʠʤ ʦʙʦʟʥʘʯʝʥʠʷʤ. ʊʘʢʞʝ 

ʥʘʜʦ ʩʣʝʜʠʪʴ ʟʘ ʩʦʦʪʚʝʪʩʪʚʠʝʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʤʘʩʰʪʘʙʦʚ ʠ ʯʠʩʝʣ ʥʘ ʛʨʘʬʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ʏʝʤ 

ʪʦʯʥʝʝ ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʠʝ, ʪʝʤ ʣʫʯʰʝ ʙʫʜʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʤʦʜʝʣʴ ʠ ʣʝʛʯʝ ʥʘʭʦʜʠʪʴʩʷ ʠ ʧʨʦʚʝ-

ʨʷʪʴʩʷ ʨʝʰʝʥʠʝ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʛʨʘʬʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʦʩʪʨʦʝʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʇʨʦʚʝʜʝʥ 

ʦʪʨʝʟʦʢ, ʚʩʷ ʜʣʠʥʘ ʢʦʪʦʨʦʛʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʘ ʢʦʨʘʙʣʠʢʘʤ ʠ ʥʝʠʟʚʝʩʪʥʦʤʫ ʚʨʝʤʝʥʠ, ʟʘ ʢʦʪʦʨʦʝ 

ʤʘʣʴʯʠʢʠ ʠʭ ʩʜʝʣʘʶʪ. ʇʨʠ ʵʪʦʤ ʩʥʠʟʫ ʧʦʜ ʦʪʨʝʟʢʦʤ ʦʪʤʝʯʘʶʪʩʷ ʠʟʚʝʩʪʥʳʝ ʠ ʥʝʠʟʚʝʩʪʥʳʝ ʚʨʝʤʝʥ-

ʥʳʝ ʜʘʥʥʳʝ, ʘ ʩʚʝʨʭʫ ï ʜʘʥʥʳʝ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʨʘʙʣʠʢʦʚ, ʯʪʦʙʳ ʥʝ ʩʤʝʰʠʚʘʪʴ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ 

ʟʥʘʯʝʥʠʷ ʨʘʟʥʳʭ ʚʝʣʠʯʠʥ. ʕʪʘ ʚʠʟʫʘʣʴʥʘʷ ʥʘʛʣʷʜʥʦʩʪʴ ʩʨʘʟʫ ʥʘʪʘʣʢʠʚʘʝʪ ʥʘ ʚʝʨʥʳʡ ʭʦʜ ʨʝʰʝʥʠʷ. 

ɿʘʪʝʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʚʥʫʪʨʠ ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ, ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠ-

ʤʝʨʝ ʵʪʦ ʨʘʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʢʦʨʘʙʣʠʢʦʚ, ʢʦʪʦʨʦʝ ʩʜʝʣʘʶʪ ʦʙʘ ʤʘʣʴʯʠʢʘ ʟʘ ʦʜʠʥ ʯʘʩ, ʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ ʧʦʪʨʝʙʫʝʪʩʷ ʤʘʣʴʯʠʢʘʤ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 100 ʢʦʨʘʙʣʠʢʦʚ: 

1) 15 + 10 = 25 (ʢʦʨʘʙʣʠʢʦʚ) ï ʩʜʝʣʘʶʪ ʦʙʘ ʤʘʣʴʯʠʢʘ ʟʘ ʦʜʠʥ ʯʘʩ; 

2) 100 : 25 = 4 (ʯʘʩʘ) ï ʧʦʪʨʝʙʫʝʪʩʷ ʤʘʣʴʯʠʢʘʤ ʥʘ 100 ʢʦʨʘʙʣʠʢʦʚ. 

ʊʨʝʪʴʠʤ ʵʪʘʧʦʤ ï ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ï ʷʚʣʷʝʪʩʷ ʬʦʨʤʫʣʠʨʦʚʘʥʠʝ ʧʦʣ-

ʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ ʟʘʜʘʯʠ: ʤʘʣʴʯʠʢʘʤ ʧʦʪʨʝʙʫʝʪʩʷ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʷ 100 ʢʦʨʘʙʣʠʢʦʚ 4 ʯʘʩʘ.  

ɺʪʦʨʦʡ ʧʨʠʤʝʨ ï ʵʪʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ çʥʘ ʨʘʙʦʪʫè ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. 

ʉʦʩʪʘʚʣʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʟʘʜʘʯ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʦʩʥʦʚʘʥʦ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ ʠʣʠ ʩʚʦʡʩʪʚ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʠʭ ʵʣʝʤʝʥʪʦʚ. ʕʪʦʪ 

ʩʧʦʩʦʙ ʜʝʣʘʝʪ ʨʝʰʝʥʠʝ ʪʝʢʩʪʦʚʦʡ ʟʘʜʘʯʠ ʙʦʣʝʝ ʥʘʛʣʷʜʥʳʤ ʠ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʛʨʦʤʦʟʜʢʠʭ ʚʳ-

ʯʠʩʣʝʥʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʢʨʫʛʦʚʘʷ ʠʣʠ ʦʙʳʯʥʘʷ ʜʠʘʛʨʘʤʤʘ, 

ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʥʘʛʣʷʜʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʩʪʨʦʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ.  

ʋʩʣʦʚʠʝ: ʪʨʠ ʙʨʠʛʘʜʳ ʪʨʘʢʪʦʨʠʩʪʦʚ ʚʩʧʘʭʘʣʠ ʚʤʝʩʪʝ 3542,58 ʛʘ ʟʝʤʣʠ. ʇʝʨʚʘʷ ʙʨʠʛʘʜʘ 

ʚʩʧʘʭʘʣʘ 1573,24 ʛʘ, ʘ ʪʨʝʪʴʷ ʥʘ 242,34 ʤʝʥʴʰʝ, ʯʝʤ ʧʝʨʚʘʷ. ʉʢʦʣʴʢʦ ʛʘ ʟʝʤʣʠ ʚʩʧʘʭʘʣʘ ʚʪʦʨʘʷ ʙʨʠ-

ʛʘʜʘ? [12,31] 

ɼʣʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʝʝ ʪʝʢʩʪʘ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʩʣʝʜʫʶʱʝʝ: 

ʨʘʟʙʠʝʥʠʝ ʪʝʢʩʪʘ ʥʘ ʫʩʣʦʚʠʝ ʠ ʪʨʝʙʦʚʘʥʠʝ; ʨʘʟʙʠʝʥʠʝ ʫʩʣʦʚʠʷ ʠ ʪʨʝʙʦʚʘʥʠʷ ʥʘ ʵʣʝʤʝʥʪʘʨʥʳʝ 

ʧʨʝʜʣʦʞʝʥʠʷ; ʦʧʨʝʜʝʣʝʥʠʝ ʨʦʣʠ ʠ ʟʥʘʯʠʤʦʩʪʠ ʢʘʞʜʦʛʦ ʠʟ ʫʩʣʦʚʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʦʙʥʦʛʦ ʘʥʘʣʠ-

ʟʘ ʧʦʣʫʯʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʬʦʨʤʘʣʠʟʦʚʘʥʥʘʷ ʟʘʧʠʩʴ. 

ɼʘʥʦ: 

I+II+III =3542,58 ʛʘ; 

I ï 1573,24 ʛʘ; 

III ï ʥʘ 242,34 ʤʝʥʴʰʝ, ʯʝʤ I  

II ï ?  

ʈʝʰʝʥʠʝ. ʅʘʯʠʥʘʝʤ ʩ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ: 

 

 
 

ʈʠʩ. 2. ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 
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ɿʜʝʩʴ ʫʜʦʙʥʦ ʧʦʩʪʨʦʠʪʴ ʤʦʜʝʣʴ ʚ ʚʠʜʝ ʢʨʫʛʦʚʦʡ ʜʠʘʛʨʘʤʤʳ (ʨʠʩ.2), ʥʘ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ ʠ ʦʩʥʦʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʟʘʜʘʯʠ. ʆʪʤʝʯʘʝʤ ʥʘ ʪʨʝʭ ʩʝʢʪʦʨʘʭ, ʦʙ-

ʨʘʟʫʶʱʠʭ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʢʨʫʛ, ʜʘʥʥʳʝ ʧʦ ʚʩʝʤ ʙʨʠʛʘʜʘʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʣʦʚʠʝʤ ʟʘʜʘʯʠ. ʈʷ-

ʜʦʤ ʩ ʜʠʘʛʨʘʤʤʦʡ ʟʘʧʠʩʳʚʘʝʤ ʩʫʤʤʘʨʥʫʶ ʧʣʦʱʘʜʴ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʫʤʤʝ ʪʨʝʭ ʩʝʢʪʦʨʦʚ. ʊʘʢʘʷ 

ʥʘʛʣʷʜʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʣʝʛʯʝ ʚʦʩʧʨʠʥʠʤʘʪʴ ʠ ʧʦʥʠʤʘʪʴ ʫʩʣʦʚʠʝ ʠ ʪʨʝʙʦʚʘʥʠʝ ʟʘʜʘʯʠ. 

ʇʦʩʣʝ ʧʦʩʪʨʦʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʦ ʜʝʡʩʪʚʠʷʤ ʥʘʭʦʜʠʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʛʝʢʪʘʨʦʚ, 

ʢʦʪʦʨʦʝ ʚʩʧʘʭʘʣʘ ʪʨʝʪʴʷ ʙʨʠʛʘʜʘ ʠ ʚʪʦʨʘʷ ʙʨʠʛʘʜʘ, ʪʦ ʝʩʪʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʚʥʫʪʨʠ 

ʤʦʜʝʣʠ (ʪʫʪ ʤʳ ʧʨʠʤʝʥʷʝʤ ʩʪʘʥʜʘʨʪʥʳʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ): 

1) 1573,24-242,34=1330,9 (ʛʘ) ï ʚʩʧʘʭʘʣʘ ʪʨʝʪʴʷ ʙʨʠʛʘʜʘ; 

2) 3542,58-1330,9-1573,24=638,44 (ʛʘ) ï ʚʩʧʘʭʘʣʘ ʚʪʦʨʘʷ ʙʨʠʛʘʜʘ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʚ ʨʘʤʢʘʭ ʪʨʝʪʴʝʛʦ ʵʪʘʧʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʡ 

ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ ʟʘʜʘʯʠ: 638,44 ʛʝʢʪʘʨʦʚ ʟʝʤʣʠ ʚʩʧʘʭʘʣʘ ʚʪʦʨʘʷ ʙʨʠʛʘʜʘ. 

ʊʨʝʪʠʡ ʧʨʠʤʝʨ ï ʵʪʦ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʣʦʚʝʩʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝ-

ʤʦʛʦ ʪʠʧʘ ʟʘʜʘʯ.  

ʋʩʣʦʚʠʝ ʟʘʜʘʯʠ: ʪʨʦʝ ʨʘʙʦʯʠʭ ʠʟʛʦʪʦʚʠʣʠ ʚʤʝʩʪʝ 762 ʜʝʪʘʣʠ, ʧʨʠʯʸʤ ʚʪʦʨʦʡ ʠʟʛʦʪʦʚʠʣ ʚ 3 

ʨʘʟʘ ʙʦʣʴʰʝ ʜʝʪʘʣʝʡ, ʯʝʤ ʪʨʝʪʠʡ, ʘ ʧʝʨʚʳʡ ï ʥʘ 117 ʜʝʪʘʣʝʡ ʙʦʣʴʰʝ, ʯʝʤ ʪʨʝʪʠʡ. ʉʢʦʣʴʢʦ ʜʝʪʘʣʝʡ 

ʠʟʛʦʪʦʚʠʣ ʢʘʞʜʳʡ ʨʘʙʦʯʠʡ? [13,43] 

ʂʨʘʪʢʦ ʟʘʧʠʰʝʤ ʫʩʣʦʚʠʝ ʟʘʜʘʯʠ. 

ɼʘʥʦ:   

I+II+III=762 ʜʝʪʘʣʠ; 

II  ï ʚ 3 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ III ; 

I ï ʥʘ 117 ʜʝʪʘʣʝʡ ʙʦʣʴʰʝ, ʯʝʤ III   

I ï ? 

II  ï ? 

III  ï ?  

ʈʝʰʝʥʠʝ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʝʰʝʥʠʷ ʚʚʦʜʠʪʩʷ ʧʝʨʝʤʝʥʥʘʷ ʍ. ɿʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ 

ʫʯʝʥʠʢʦʚ ʥʘ ʪʦ, ʯʪʦ ʧʝʨʝʤʝʥʥʦʡ ʤʦʞʥʦ ʦʙʦʟʥʘʯʠʪʴ ʣʶʙʫʶ ʠʟ ʥʝʠʟʚʝʩʪʥʳʭ ʚʝʣʠʯʠʥ, ʘ ʚʩʝ ʦʩʪʘʣʴ-

ʥʳʝ ʚʝʣʠʯʠʥʳ ʚʥʠʤʘʪʝʣʴʥʦ ʚʳʨʘʟʠʪʴ ʯʝʨʝʟ ʚʚʝʜʸʥʥʫʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʣʦʚʠʝʤ ʟʘʜʘʯʠ. ɺ ʜʘʥ-

ʥʦʤ ʩʣʫʯʘʝ ʧʝʨʝʤʝʥʥʦʡ ʍ ʦʙʦʟʥʘʯʠʤ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡ, ʢʦʪʦʨʦʝ ʠʟʛʦʪʦʚʠʣ ʪʨʝʪʠʡ ʨʘʙʦʯʠʡ, ʜʘ-

ʣʝʝ ʩ ʧʦʤʦʱʴʶ ʵʪʦʡ ʧʝʨʝʤʝʥʥʦʡ ʚʳʨʘʞʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʧʝʨʚʳʤ ʠ ʚʪʦ-

ʨʳʤ ʨʘʙʦʯʠʤ, ʠ ʩʦʩʪʘʚʣʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʚ ʚʠʜʝ ʫʨʘʚʥʝʥʠʷ ʩ ʦʜʥʠʤ ʥʝʠʟʚʝʩʪʥʳʤ: 

ʧʫʩʪʴ ʪʨʝʪʠʡ ʨʘʙʦʯʠʡ ʠʟʛʦʪʦʚʠʣ ʍ ʜʝʪʘʣʝʡ: ʍ ï III , 

ʪʦʛʜʘ ʚʪʦʨʦʡ ʨʘʙʦʯʠʡ ʠʟʛʦʪʦʚʠʣ 3ʍ ʜʝʪʘʣʝʡ: 3ʍ ï II ,  

ʧʝʨʚʳʡ ʨʘʙʦʯʠʡ ʠʟʛʦʪʦʚʠʣ ʍ+177 ʜʝʪʘʣʝʡ: ʍ+177 ï I. 

ʉ ʫʯʝʪʦʤ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʣʫʯʘʝʤ ʫʨʘʚʥʝʥʠʝ: 

ʍ+177+3ʍ+ʍ=762. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʙʦʪʘ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ, ʪʦ ʝʩʪʴ ʨʝʰʘʝʪʩʷ ʧʦʣʫ-

ʯʝʥʥʦʝ ʫʨʘʚʥʝʥʠʝ: 

5ʍ=762-177; 

5ʍ=585; 

ʍ=117 ï III, ʪʦʛʜʘ 117+177=294 ï I, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 3Ț117=351 ï II . 

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʬʦʨʤʠʨʫʝʪʩʷ ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ, ʧʦʩʪʘʚʣʝʥʥʳʡ ʚ ʟʘʜʘʯʝ: ʧʝʨʚʳʡ ʨʘʙʦʯʠʡ 

ʩʜʝʣʘʣ 294 ʜʝʪʘʣʠ, ʚʪʦʨʦʡ ï 351 ʜʝʪʘʣʴ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʨʝʪʠʡ ï 117 ʜʝʪʘʣʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʪʝʢʩʪʦʚʘʷ ʟʘʜʘʯʘ ʩʣʦʚʝʩʥʳʤ ʤʝʪʦʜʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʰʝʥʘ. 

ʀ, ʥʘʢʦʥʝʮ, ʧʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʩʫʪʴ ʢʦʪʦʨʦʡ ʩʦʩʪʦʠʪ ʚ ʚʳʜʝʣʝʥʠʠ 

ʦʩʥʦʚʥʳʭ ʚʝʣʠʯʠʥ, ʦ ʢʦʪʦʨʳʭ ʠʜʸʪ ʨʝʯʴ ʚ ʟʘʜʘʯʝ, ʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʥʠʤʠ, ʚʚʝʜʝ-

ʥʠʠ ʧʝʨʝʤʝʥʥʳʭ ʠ ʩʦʩʪʘʚʣʝʥʠʠ ʫʨʘʚʥʝʥʠʷ (ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ) ʠʣʠ ʥʝʨʘʚʝʥʩʪʚʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʝʛʦ ʨʝʰʝʥʠʝʤ ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʬʦʨʤʫʣʠʨʦʚʘʥʠʝʤ ʦʪʚʝʪʘ ï ʥʘ ʪʨʝʪʴʝʤ. 

ʋʩʣʦʚʠʝ ʟʘʜʘʯʠ: ʧʝʨʚʘʷ ʙʨʠʛʘʜʘ ʟʘʘʩʬʘʣʴʪʠʨʦʚʘʣʘ 4,7 ʢʤ ʜʦʨʦʛʠ, ʯʪʦ ʥʘ 1,4 ʢʤ ʤʝʥʴʰʝ, ʯʝʤ 

ʚʪʦʨʘʷ. ʊʨʝʪʴʷ ʙʨʠʛʘʜʘ ʟʘʘʩʬʘʣʴʪʠʨʦʚʘʣʘ ʥʘ 2,4 ʢʤ ʧʫʪʠ ʙʦʣʴʰʝ, ʯʝʤ ʧʝʨʚʘʷ ʠ ʚʪʦʨʘʷ ʙʨʠʛʘʜʳ 

ʚʤʝʩʪʝ. ʉʢʦʣʴʢʦ ʚʩʝʛʦ ʢʠʣʦʤʝʪʨʦʚ ʜʦʨʦʛʠ ʟʘʘʩʬʘʣʴʪʠʨʦʚʘʣʠ ʪʨʠ ʙʨʠʛʘʜʳ? [12,56] 
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ɿʘʧʠʰʝʤ ʢʨʘʪʢʦ ʫʩʣʦʚʠʝ ʟʘʜʘʯʠ. 

ɼʘʥʦ:  

I ï 4,7 ʢʤ;  

II  ï ʙʦʣʴʰʝ ʥʘ 1,4 ʢʤ, ʯʝʤ I;  

III  ï ʥʘ 2,4 ʢʤ ʤʝʥʴʰʝ, ʯʝʤ I+ II . 

I+II+III  ï ? 

ʈʝʰʝʥʠʝ. 

ʉʥʘʯʘʣʘ ʩʦʩʪʘʚʠʤ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʟʘʜʘʯʠ, ʦʙʦʟʥʘʯʠʚ ʧʝʨʝʤʝʥʥʳʤʠ ʚʩʝ ʧʨʠʩʫʪʩʪ-

ʚʫʶʱʠʝ ʚ ʟʘʜʘʯʝ ʚʝʣʠʯʠʥʳ: ʧʫʩʪʴ a (ʢʤ) ï ʧʨʦʣʦʞʠʣʘ 1 ʙʨʠʛʘʜʘ, b (ʢʤ) ï ʚʪʦʨʘʷ, ʩ (ʢʤ) ï ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʪʨʝʪʴʷ. ʊʦʛʜʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ʧʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ ʧʦʣʫʯʠʤ ʪʨʠ 

ʩʚʷʟʘʥʥʳʭ ʚʳʨʘʞʝʥʠʷ: 

a + 1,4 = b; 

ʘ + (ʘ+1,4) +2,4 = ʩ; 

ʘ + b + ʩ ï ? 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʨʦʚʝʜʝʤ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʚʥʫʪʨʠ ʤʦʜʝʣʠ (ʧʦʰʘʛʦʚʦ ʥʘʡʜʝʤ, ʩʢʦʣʴʢʦ ʢʤ 

ʧʨʦʣʦʞʠʣʘ ʚʪʦʨʘʷ ʙʨʠʛʘʜʘ, ʪʨʝʪʴʷ ʠ ʚʩʝ ʪʨʠ ʚʤʝʩʪʝ): 

1) 4,7 + 1,4 = 6,1 (ʢʤ) ï II;  

2) 4,7 + 6,1 + 2,4 = 13,2 (ʢʤ) ï III;  

3) 4,7 + 6,1 + 13,2 = 24 (ʢʤ) ï I+II+III.  

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʬʦʨʤʠʨʫʝʪʩʷ ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ, ʧʦʩʪʘʚʣʝʥʥʳʡ ʚ ʟʘʜʘʯʝ. 

ʆʪʚʝʪ: ʪʨʠ ʙʨʠʛʘʜʳ ʟʘʘʩʬʘʣʴʪʠʨʦʚʘʣʠ 24 ʢʤ ʜʦʨʦʛʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ 

ʫʯʘʱʠʝʩʷ ʜʦʣʞʥʳ ʯʸʪʢʦ ʧʦʥʠʤʘʪʴ ʟʥʘʯʝʥʠʝ ʢʘʞʜʦʛʦ ʠʟ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʵʪʘʧʦʚ ʤʝʪʦʜʘ ï ʦʪ ʧʦ-

ʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʜʦ ʬʦʨʤʫʣʠʨʦʚʢʠ ʦʪʚʝʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʠʤ ʥʘʜʦ ʪʘʢʞʝ ʦʩʦʟʥʘʚʘʪʴ, ʯʪʦ ʦʥʠ ʨʝʰʘʶʪ 

ʥʝ ʧʨʦʩʪʦ ʘʙʩʪʨʘʢʪʥʫʶ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʟʘʜʘʯʫ, ʘ ʢʦʥʢʨʝʪʥʫʶ ʞʠʟʥʝʥʥʫʶ ʩʠʪʫʘʮʠʶ ʧʨʠ ʧʦʤʦʱʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʠ ʤʘʪʝʤʘʪʠʢʘ ʚʳʩʪʫʧʘʝʪ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʘʢʘʷ çʠʜʝʘʣʴʥʘʷè ʪʝʦʨʠʷ ʤʝʪʦʜʘ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʫʯʝʥʠʢʦʚ, ʘ ʵʪʦ ʚʳʟʳʚʘʝʪ ʦʧʨʝʜʝʣʸʥʥʳʝ ʪʨʫʜʥʦʩʪʠ 

ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʘʪʝʨʠʘʣʘ. ʕʪʦ ʩʚʷʟʘʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʪʝʤ, ʯʪʦ ʠʣʣʶʩʪʨʘʮʠʷ ʤʝʪʦʜʘ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʦʣʞʥʳ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʠ ʧʨʦʜʦʣʞʘʪʴʩʷ ʚʦ 

ʚʩʝʭ ʫʯʝʙʥʠʢʘʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʠʟʫʯʝʥʠʷ ʚʩʝʛʦ ʢʫʨʩʘ ʤʘʪʝʤʘʪʠʢʠ, ʘ ʵʪʦ ʝʩʪʴ ʜʘʣʝʢʦ ʥʝ ʫ ʚʩʝʭ ʘʚʪʦ-

ʨʦʚ ʩʦʚʨʝʤʝʥʥʳʭ ʰʢʦʣʴʥʳʭ ʫʯʝʙʥʠʢʦʚ. 

ʇʨʦʚʝʨʠʤ, ʯʪʦ ʞʝ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʧʨʘʢʪʠʢʝ? ʆʙʨʘʪʠʤʩʷ ʢ ʩʦʚʨʝʤʝʥʥʦʡ ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʨʘʟʥʳʭ ʰʢʦʣʘʭ ʚ 5-6 ʢʣʘʩʩʘʭ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʫʯʝʙʥʠʢʦʚ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʜʣʷ 

ʫʯʘʱʠʭʩʷ 5-6 ʢʣʘʩʩʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʪʝʤʘ çʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝè ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʫʯʝʙʥʠ-

ʢʘʭ ɻ. ɺ. ɼʦʨʦʬʝʝʚʘ, ʃ. ɻ. ʇʝʪʝʨʩʦʥʘ ʚ 5 ʢʣʘʩʩʝ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʫʯʝʥʠʢʘʤʠ ʠʟʫʯʝʥ ʧʝʨʝʚʦʜ ʪʝʢʩʪʘ 

ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʷʟʳʢ, ʘʚʪʦʨʳ ʧʨʝʜʣʘʛʘʶʪ ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʟʘʢʨʝʧʣʝʥʠʝ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʩ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ. ɺ ʫʯʝʙʥʠʢʘʭ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ɻ. ɺ. ɼʦʨʦʬʝʝʚʘ, ʃ. ɻ. ʇʝʪʝʨʩʦʥʘ ʜʣʷ 6 ʢʣʘʩʩʘ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʵʪʘʧʘʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʠʟʫʯʘʶʪʩʷ ʦʩʥʦʚʥʳʝ 

ʵʪʘʧʳ ʨʝʰʝʥʠʷ ʪʝʩʪʦʚʳʭ ʟʘʜʘʯ ʘʣʛʝʙʨʘʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. 

ɺ ʫʯʝʙʥʠʢ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʀ. ʀ. ɿʫʙʘʨʝʚʦʡ, ɸ. ɻ. ʄʦʨʜʢʦʚʠʯʘ ʚʢʣʶʯʝʥʳ ʪʘʢʠʝ ʚʘʞʥʳʝ ʪʝʤʳ 

ʚ ʦʩʚʦʝʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʘʢ çʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʷʟʳʢè, çʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦ-

ʜʝʣʴè. ɿʘʢʨʝʧʣʝʥʠʝ ʠʟʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʫʯʝʙʥʠʢʦʤ ɻ.ɺ. ɼʦʨʦʬʝʝʚʘ ʠ ʃ. ɻ. ʇʝʪʝʨ-

ʩʦʥʘ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʰʝʥʠʷ ʪʝʢʩʪʦʚʳʭ ʟʘʜʘʯ ʨʘʟʥʳʭ ʧʦ ʩʤʳʩʣʦʚʦʤʫ ʩʦʜʝʨʞʘʥʠʶ, 

ʥʦ ʦʧʠʩʳʚʘʶʱʠʭʩʷ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʫʨʘʚʥʝʥʠʝʤ ï ʤʦʜʝʣʴʶ. 

ʆʯʝʥʴ ʩʢʨʦʤʥʳʡ ʦʙʲʝʤ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝ-

ʤʘʪʠʢʝ ʩʦʜʝʨʞʠʪ ʫʯʝʙʥʠʢ ʀ. ʌ. ʐʘʨʳʛʠʥʘ. ɸ ʚ ʧʦʩʦʙʠʠ ʅ. ʗ. ɺʠʣʝʥʢʠʥʘ ʚʦʦʙʱʝ ʥʝ ʨʘʩʢʨʳʚʘʶʪʩʷ 

ʧʦʥʷʪʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʚʦ ʤʥʦʛʦʤ ʧʨʦʮʝʩʩʳ ʨʝ-

ʰʝʥʠʷ ʪʝʢʩʪʦʚʳʭ ʟʘʜʘʯ, ʚ ʯʘʩʪʥʦʩʪʠ, ʟʘʜʘʯ çʥʘ ʨʘʙʦʪʫè. 

ɸʥʘʣʠʟ ʞʝ ʫʯʝʙʥʠʢʦʚ ʧʦ ʤʘʪʝʤʘʪʠʢʝ 5-6 ʢʣʘʩʩʦʚ ʥʘ ʥʘʣʠʯʠʝ ʚ ʥʠʭ ʟʘʜʘʯ çʥʘ ʨʘʙʦʪʫè ʧʦʢʘ-

ʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʩʦʜʝʨʞʠʪʩʷ ʚ ʫʯʝʙʥʠʢʝ ɻ. ɺ. ɼʦʨʦʬʝʝʚʘ, ʃ. ɻ. ʇʝʪʝʨʩʦʥʘ ʜʣʷ 

ʫʯʘʱʠʭʩʷ 5 ʢʣʘʩʩʘ, ʠ ɻ. ɺ. ɼʦʨʦʬʝʝʚʘ, ʀ. ʌ. ʐʘʨʳʛʠʥʘ, ʉ. ɹ. ʉʫʚʦʨʦʚʘ ʠ ʜʨ. ʜʣʷ ʫʯʘʱʠʭʩʷ 5 ʢʣʘʩ-
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ʩʘ, ɸ. ɻ. ʄʝʨʟʣʷʢʘ, ɺ. ɹ. ʇʦʣʦʥʩʢʦʛʦ, ʄ. ʉ.  ʗʢʠʨʘ. ʆʜʥʘʢʦ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʫʯʝʙʥʠʢʘʭ 

ʜʣʷ 6 ʢʣʘʩʩʘ ɻ. ɺ. ɼʦʨʦʬʝʝʚʘ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʘʝʪʩʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʫʯʝʙʥʠʢʘʭ ʥʦʚʳʭ ʧʦʢʦʣʝʥʠʡ ʧʦʥʷʪʠʝ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʷʚʣʷʝʪʩʷ ʫʞʝ ʥʘ ʩʘʤʳʭ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʦʙʫ-

ʯʝʥʠʷ, ʦʜʥʘʢʦ, ʚ ʩʠʣʫ ʨʘʟʣʠʯʥʳʭ ʧʨʠʯʠʥ, ʥʝ ʚʩʝ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʢʪʠʚʥʦ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʰʢʦʣʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʧʝʮʠʘʣʴʥʘʷ ʤʝʪʦʜʠʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʠʝʤʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʩʪʫʧʝʥʠ ʦʙʫʯʝʥʠʷ ʧʦʢʘ ʝʱʝ ʩʣʘʙʦ ʨʘʟʨʘʙʦʪʘʥʘ ʠ, ʚʩʪʨʝʯʘʶʪʩʷ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʠʜʝʠ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʯʘʱʠʤʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʟʥʘʢʦʤʳ ʠʣʠ ʥʝ ʟʥʘʢʦʤʳ ʚʦʚʩʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʭ ʚʩʝ 

ʚʦʟʨʘʩʪʘʶʱʫʶ ʟʥʘʯʠʤʦʩʪʴ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ ʚʳʰʝʩʢʘʟʘʥʥʦʤʫ, ʭʦʪʝʣʦʩʴ ʙʳ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʦʜʝʣʝʡ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ï ʦʜʥʦ ʠʟ ʪʨʝʙʦʚʘʥʠʡ ʌɻʆʉ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʦʩʚʦʝʥʠʷ ʦʩʥʦʚʥʦʡ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʩʨʝʜʥʝʛʦ ʠ ʩʪʘʨʰʝʛʦ ʟʚʝʥʘ. ʇʦʵʪʦʤʫ ʟʥʘʢʦʤʩʪʚʦ ʰʢʦʣʴʥʠʢʦʚ ʩ ʤʝʪʦʜʘʤʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʰʢʦʣʳ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʶ-

ʱʝʛʦʩʷ ʦʙʲʝʤʘ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʝʝ ʥʦʩʠʪʝʣʝʡ (ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʠʢʠ, ʢʦʤ-

ʧʴʶʪʝʨʥʳʝ ʵʥʮʠʢʣʦʧʝʜʠʠ, ʪʝʣʝʬʦʥʳ) ʠ ʩʨʝʜʩʪʚ ʜʦʩʪʫʧʘ ʢ ʥʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʫʤʝʥʠʝ ʛʨʘʤʦʪʥʦ ʧʦʣʴ-

ʟʦʚʘʪʴʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ ʧʦʤʦʞʝʪ ʰʢʦʣʴʥʠʢʘʤ ʠ ʚ ʙʫʜʫʱʝʡ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ, ʪʘʢ ʢʘʢ 

ʝʞʝʜʥʝʚʥʦ, ʜʘʞʝ ʥʝ ʟʘʜʫʤʳʚʘʷʩʴ, ʤʳ ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʟʘʜʘʯʘʤʠ ʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʩ ʟʘʜʘʯʘʤʠ ʥʘ çʨʘʙʦʪʫè, ʠʭ ʨʝʰʝʥʠʝʤ ʧʫʪʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʦʩʪʘʚʣʝʥʠʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʟʘʜʘʯʠ, ʧʝʨʝʚʦʜʫ ʟʘʜʘʯʠ ʥʘ ʷʟʳʢ ʤʘʪʝ-

ʤʘʪʠʢʠ, ʢʦʪʦʨʳʡ ʛʦʪʦʚʠʪ ʫʯʘʱʠʭʩʷ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʨʝʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ ʚ ʠʭ ʙʫʜʫʱʝʡ 

ʫʯʝʙʥʦʡ (ɺʋɿʳ ʠ ʉʇʆ) ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ, ʦʩʦʙʝʥʥʦ ʨʝʰʝʥʠʶ ʪʝʢʩʪʦʚʳʭ ʟʘʜʘʯ 

çʥʘ ʨʘʙʦʪʫè ʫʜʝʣʝʥʦ ʦʯʝʥʴ ʤʘʣʦ ʚʥʠʤʘʥʠʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʠ ʚ 5-6 ʢʣʘʩʩʘʭ, ʟʥʘʥʠʷ ʢʦʪʦʨʦʡ 

ʥʘ ʜʘʥʥʦʡ ʩʪʫʧʝʥʠ ʷʚʣʷʶʪʩʷ ʙʘʟʦʚʳʤʠ ʜʣʷ ʩʣʝʜʫʶʱʝʡ ʥʘʜʩʪʨʦʡʢʠ ï ʠʟʫʯʝʥʠʷ ʘʣʛʝʙʨʳ ʚ ʩʪʘʨʰʠʭ 

ʢʣʘʩʩʘʭ.  ɸ ʚʝʜʴ ʟʘʜʘʯʠ çʥʘ ʨʘʙʦʪʫè ʠʤʝʶʪ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟ-

ʥʠ, ʠ ʠʤ ʥʘʜʦ ʫʜʝʣʷʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʪʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʟʫʯʝʥʠʝʤ ʧʦʥʷʪʠʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ, ʠ ʨʘʟʥʦʧʣʘʥʦʚʳʭ ʪʝʢʩʪʦʚʳʭ ʟʘʜʘʯ çʥʘ ʨʘʙʦʪʫè ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳ-

ʢʦʚ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚʦ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʫʯʝʙʥʠʢʘʭ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʥʘ ʚʳ-

ʷʚʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ çʥʘ ʨʘʙʦʪʫè ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳ-

ʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʠ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʤʝʪʦʜʠʯʝ-

ʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ 5-6 ʢʣʘʩʩʦʚ ʨʝʰʝʥʠʶ 

ʟʘʜʘʯ ʥʘ çʨʘʙʦʪʫè ʩʨʝʜʩʪʚʘʤʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺ ʭʦʜʝ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʠ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʨʦʚʝʩʪʠ ʙʦʣʝʝ ʛʣʫʙʦʢʠʡ, ʦʙʰʠʨʥʳʡ ʠ ʧʨʦʜʫʤʘʥʥʳʡ ʘʥʘʣʠʟ ʠʤʝʶʱʝʡʩʷ 

ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʥʘ ʚʦʧʨʦʩ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʥʝʡ ʪʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʝʤ, ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʩʰʠʨʝʥʠʶ ʠ ʫʣʫʯʰʝʥʠʶ ʤʘʪʝʨʠʘʣʘ ʥʘ ʵʪʫ 

ʪʝʤʫ, ʘ ʪʘʢʞʝ ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʘ ʟʘʜʘʯ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʟʘʜʘʯ çʥʘ ʨʘʙʦʪʫè, ʜʣʷ ʢʘʯʝ-

ʩʪʚʝʥʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʨʘʙʦʪʢʠ ʜʘʥʥʦʡ ʪʝʤʳ ʫʯʝʥʠʢʘʤʠ 5-6 ʢʣʘʩʩʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʜʝʣʘʥ-

ʥʦʡ ʨʘʙʦʪʳ ʧʣʘʥʠʨʫʝʪʩʷ ʚʥʝʜʨʷʪʴ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʰʢʦʣʴʥʠʢʦʚ ʩʨʝʜʥʠʭ ʢʣʘʩʩʦʚ ʚ ʢʘʯʝʩʪʚʝ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 
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ɸʥʥʦʪʘʮʠʷ. ʍʫʜʦʞʝʩʪʚʝʥʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʢʥʠʛ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʳʡ ʠ ʪʚʦʨʯʝ-

ʩʢʠʡ ʧʨʦʮʝʩʩ, ʧʦʟʚʦʣʷʶʱʠʡ ʰʢʦʣʴʥʠʢʘʤ ʩʦʚʤʝʩʪʠʪʴ ʩʚʦʠ ʥʘʚʳʢʠ ʠ ʠʥʪʝʨʝʩʳ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʘ 

ʠ ʣʠʪʝʨʘʪʫʨʳ. ʕʪʦʪ ʚʠʜ ʚʥʝʫʨʦʯʥʦʡ ʨʘʙʦʪʳ ʚ ʰʢʦʣʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʢʨʳʪʴ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʳʡ ʪʚʦʨʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʨʘʟʚʠʪʴ ʚʦʦʙʨʘʞʝʥʠʝ ʠ ʜʘʪʴ ʩʚʦʙʦʜʫ ʩʘʤʦʚʳʨʘʞʝʥʠ.ʁ ɺ ʵʪʦʡ 

ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʤʦʤʝʥʪʳ ʚ ʩʦʟʜʘʥʠʠ ʢʥʠʛʠ, ʘ ʪʘʢʞʝ ʪʦ, ʧʦʯʝʤʫ ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ 

ʦʬʦʨʤʣʝʥʠʝ ʢʥʠʛ ʪʘʢ ʚʘʞʥʦ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ ʠ ʢʘʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʥʦ ʤʦʞʝʪ ʠʤʝʪʴ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɺʥʝʫʨʦʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʪʝʭʥʦʣʦʛʠʷ, ʩʦʟʜʘʥʠʝ ʢʥʠʛʠ, ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ 

ʦʬʦʨʤʣʝʥʠʝ. 

 

S.A. Donskikh, A.A. Klein 

 

BOOK DECORATION IN EXTRACURRICULAR ACTIVITIES  

ON TECHNOLOGY  WITH  SCHOOLCHILDREN  

 

 

Abstract. The artistic book design represents a unique and creative process that allows students to 

combine their skills and interests in the fields of art and literature. This type of extracurricular activity in 

school provides an opportunity to unleash individual creative potential, foster imagination, and grant 

freedom of self-expression. In this article we will explore the key aspects of book creation, as well as why 

artistic book design is important for school students and what advantages it can have. 

Key words: Extracurricular activities, technology, book creation, artistic design. 

 

ʍʫʜʦʞʝʩʪʚʝʥʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʢʥʠʛ ï ʵʪʦ ʧʨʦʮʝʩʩ ʧʨʠʜʘʥʠʷ ʢʥʠʛʝ ʢʨʘʩʠʚʦʛʦ, ʵʩʪʝʪʠʯʝʩʢʠ 

ʧʨʠʷʪʥʦʛʦ ʚʥʝʰʥʝʛʦ ʚʠʜʘ, ʧʦʜʯʝʨʢʠʚʘʶʱʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʢʥʠʛʠ ʠ ʧʨʠʚʣʝʢʘʶʱʝʛʦ ʚʥʠʤʘʥʠʝ ʧʦ-

ʪʝʥʮʠʘʣʴʥʦʛʦ ʯʠʪʘʪʝʣʷ. ʈʘʙʦʪʘ ʥʘʜ ʭʫʜʦʞʝʩʪʚʝʥʥʳʤ ʦʬʦʨʤʣʝʥʠʝʤ ʢʥʠʛ ʪʨʝʙʫʝʪ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʜ-

ʭʦʜʘ, ʚʥʠʤʘʥʠʷ ʢ ʜʝʪʘʣʷʤ, ʚʦʦʙʨʘʞʝʥʠʷ. ɺʥʝʫʨʦʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʰʢʦʣʴʥʠʢʦʚ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ 

http://elibrary.ru/download/elibrary_23077906_31615273.pdf
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ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʢʥʠʛ, ʷʚʣʷʝʪʩʷ ʥʝ ʧʨʦʩʪʦ ʫʚʣʝʢʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʵʪʦ ʝʱʸ ʠ 

ʩʧʦʩʦʙ ʨʘʟʚʠʪʠʷ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫʯʝʥʠʢʦʚ, ʠʭ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʨʘʟʚʠʪʠʷ ʭʫʜʦʞʝ-

ʩʪʚʝʥʥʳʭ ʥʘʚʳʢʦʚ, ʧʨʠʚʠʪʠʷ ʫʯʝʥʠʢʘʤ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʚʢʫʩʘ. ʋʯʘʩʪʠʝ ʚ ʧʨʦʮʝʩʩʝ ʦʬʦʨʤʣʝʥʠʷ 

ʢʥʠʛ ʧʦʟʚʦʣʷʝʪ ʫʯʝʥʠʢʘʤ ʫʣʫʯʰʠʪʴ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, 

ʨʘʩʢʨʳʪʴ ʧʦʪʝʥʮʠʘʣ ʚ ʦʙʣʘʩʪʠ ʜʠʟʘʡʥʘ ʠ ʠʩʢʫʩʩʪʚʘ. ʕʪʦʪ ʚʠʜ ʠʩʢʫʩʩʪʚʘ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʠʢʠ ʠ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʥʠʢʘʣʴʥʳʭ ʜʠʟʘʡʥʦʚ, ʠʣʣʶʩʪʨʘʮʠʡ ʠ ʦʙʣʦʞʝʢ. 

ɺ ʩʪʨʦʝʥʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʢʥʠʛʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʧʝʨʝ-

ʧʣʸʪʥʫʶ ʢʨʳʰʢʫ (ʦʙʣʦʞʢʫ), ʢʦʨʝʰʦʢ, ʙʣʦʢ, ʬʦʨʟʘʮ, ʥʘʭʟʘʮ, ʢʘʧʪʘʣ, ʨʫʙʯʠʢ, ʢʘʥʪ ʠ ʜʨ. (ʨʠʩʫʥʦʢ 1). 

 
ʈʠʩ. 1.  ʕʣʝʤʝʥʪʳ ʩʦʚʨʝʤʝʥʥʦʡ ʢʥʠʛʠ 

 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʚʘʞʥʳʝ ʘʩʧʝʢʪʳ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʢʥʠʛʠ: 

1. ʆʙʣʦʞʢʘ ʢʥʠʛʠ. 

ʆʙʣʦʞʢʘ ʠʣʠ ʧʝʨʝʧʣʸʪ ʢʥʠʛʠ ï ʵʪʦ "ʣʠʮʦ" ʢʥʠʛʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʩʦʙʦʡ ʧʨʦʯʥʦʝ ʧʦʢʨʳʪʠʝ, 

ʟʘʱʠʱʘʶʱʝʝ ʢʥʠʞʥʳʡ ʙʣʦʢ. ʇʝʨʝʧʣʸʪ ʥʝʦʙʭʦʜʠʤ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʟʘʱʠʪʳ ʩʪʨʘʥʠʮ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʧʦʚʨʝʞʜʝʥʠʡ, ʥʦ ʠ ʜʣʷ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʯʠʪʘʪʝʣʷ ʦ ʩʦʜʝʨʞʘʥʠʠ ʢʥʠʛʠ, ʚʳʧʦʣʥʷʝʪ 

ʨʝʢʣʘʤʥʫʶ ʬʫʥʢʮʠʶ.  

ʂʥʠʞʥʳʡ ʧʝʨʝʧʣʸʪ ʙʳʚʘʝʪ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ, ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ: 

- ʪʚʸʨʜʳʡ ʧʝʨʝʧʣʸʪ ï ʵʪʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʚʠʜ ʢʥʠʞʥʦʡ ʦʙʣʦʞʢʠ. ʆʥ ʦʙʣʘʜʘʝʪ 

ʤʥʦʞʝʩʪʚʦʤ ʜʦʩʪʦʠʥʩʪʚ: 

¶ ʧʨʝʟʝʥʪʘʙʝʣʴʥʳʡ ʚʠʜ: ʵʩʪʝʪʠʯʥʳʡ, ʦʧʨʷʪʥʳʡ ʠ ʘʢʢʫʨʘʪʥʳʡ ʚʠʜ ʠʤʝʶʪ ʜʘʞʝ ʩʘʤʳʝ ʙʶʜ-

ʞʝʪʥʳʝ ʠʟʜʘʥʠʷ; 

¶ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ï ʢʥʠʛʘ ʧʦʣʫʯʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʡ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʘ ʪʘʢʞʝ 

ʚʦʟʜʝʡʩʪʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; 

¶ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ï ʪʘʢʫʶ ʢʥʠʛʫ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʜʣʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ, ʪʘʢ ʠ 

ʜʣʷ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ; 

¶ ʥʝʪ ʥʠʢʘʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʚʳʙʦʨʝ ʧʝʨʝʧʣʸʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʦʧʣʦʪʠʪʴ 

ʣʶʙʳʝ ʪʚʦʨʯʝʩʢʠʝ ʟʘʜʫʤʢʠ; 

¶ ʦʛʨʦʤʥʘʷ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ; 

¶ ʚʦʟʤʦʞʥʦ ʠʟʛʦʪʦʚʣʝʥʠʝ ʢʥʠʛ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʢʦʨʝʰʢʦʚ (ʩʢʨʫʛʣʸʥʥʳʡ, ʧʨʷʤʦʡ); 

ʏʪʦʙʳ ʨʘʩʩʯʠʪʘʪʴ ʧʘʨʘʤʝʪʨʳ ʧʝʨʝʧʣʝʪʥʦʡ ʢʨʳʰʢʠ ʜʣʷ ʪʚʸʨʜʦʛʦ ʧʝʨʝʧʣʸʪʘ, ʥʫʞʥʦ ʪʘʢʞʝ 

ʟʥʘʪʴ ʵʣʝʤʝʥʪʳ ʝʸ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʠʭ ʟʥʘʯʝʥʠʝ (ʨʠʩʫʥʦʢ 2).  
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ʈʠʩ. 2. ʕʣʝʤʝʥʪʳ ʧʝʨʝʧʣʸʪʥʦʡ ʢʨʳʰʢʠ (ʪʚʸʨʜʳʡ ʧʝʨʝʧʣʸʪ) 

 

ʂ ʦʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʘʤ ʧʝʨʝʧʣʸʪʥʦʡ ʢʨʳʰʢʠ ʦʪʥʦʩʷʪ:  

¶ ʢʘʨʪʦʥʥʫʶ ʩʪʦʨʦʥʢʫ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʴʶ ʧʝʨʝʧʣʸʪʥʦʡ ʢʨʳʰʢʠ. ɺʳʧʦʣʥʷ-

ʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʢʘʨʪʦʥʘ. ʂʘʨʪʦʥʥʳʝ ʩʪʦʨʦʥʢʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʧʝʨʝʧʣʸʪʘ, ʢʥʠʞʥʦʤʫ ʧʝʨʝ-

ʧʣʸʪʫ ʦʥʠ ʧʨʠʜʘʶʪ ʞʸʩʪʢʦʩʪʴ, ʪʚʸʨʜʦʩʪʴ, ʧʨʦʯʥʦʩʪʴ. ʉʪʦʨʦʥʦʢ ʚ ʧʝʨʝʧʣʸʪʝ ʜʚʝ, ʚʳʜʝʣʷʶʪ ʧʝʨʝʜ-

ʥʶʶ ʠ ʟʘʜʥʶʶ ʩʪʦʨʦʥʢʠ; 

¶ ʢʘʥʪʳ ï ʚʳʩʪʫʧʘʶʱʠʝ ʢʨʘʷ ʧʝʨʝʧʣʸʪʥʦʡ ʢʨʳʰʢʠ, ʩʣʫʞʘʱʠʝ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʟʣʠʯ-

ʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʢʥʠʞʥʦʛʦ ʦʙʨʝʟʘ. ʂʘʥʪʳ ʚʳʧʦʣʥʷʶʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʥʘ 

ʧʘʨʫ ʤʠʣʣʠʤʝʪʨʦʚ ʚʳʭʦʜʠʪʴ ʟʘ ʧʨʝʜʝʣʳ ʢʥʠʞʥʦʛʦ ʙʣʦʢʘ; 

¶ ʦʪʩʪʘʚ ï ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʦʩʢʫ ʧʣʦʪʥʦʡ ʙʫʤʘʛʠ ʠʣʠ ʢʘʨʪʦʥʘ, ʧʨʠʢʣʝʝʥʥʫʶ ʥʘ ʧʦ-

ʢʨʦʚʥʳʡ ʤʘʪʝʨʠʘʣ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ, ʤʝʞʜʫ ʩʪʦʨʦʥʢʘʤʠ ʧʝʨʝʧʣʸʪʥʦʡ ʢʨʳʰʢʠ. ʆʪʩʪʘʚ ʥʝʦʙ-

ʭʦʜʠʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʭʨʘʥʥʦʩʪʠ ʬʦʨʤʳ ʢʦʨʝʰʢʘ ʚ ʛʦʪʦʚʦʡ ʢʥʠʛʝ. 

¶ ʨʘʩʩʪʘʚ ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʘʨʪʦʥʥʳʤʠ ʩʪʦʨʦʥʢʘʤʠ ʠ ʦʪʩʪʘʚʦʤ. 

- ɹʠʙʣʠʦʪʝʯʥʳʡ ï ʷʚʣʷʝʪʩʷ ʧʦʜʚʠʜʦʤ ʪʚʸʨʜʦʛʦ ʚʠʜʘ ʦʙʣʦʞʢʠ, ʥʦ ʦʙʣʘʜʘʝʪ ʥʝʢʦʪʦʨʳʤʠ ʦʪ-

ʣʠʯʠʷʤʠ. ʀʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʦʥ ʦʙʳʯʥʦ ʠʟ ʧʨʦʩʪʦʛʦ ʢʘʨʪʦʥʘ, ʥʦ ʜʦʧʫʩʪʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʜʦʩʪʘ-

ʪʦʯʥʦ ʧʣʦʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʉʚʝʨʭʫ ʧʝʨʝʧʣʸʪ ʧʦʢʨʳʚʘʝʪʩʷ ʙʫʤʘʛʦʡ ʠʣʠ ʪʢʘʥʴʶ. ʋ ʙʠʙʣʠʦʪʝʯʥʦʛʦ 

ʧʝʨʝʧʣʸʪʘ ʪʝ ʞʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʯʪʦ ʠ ʫ ʪʚʸʨʜʦʛʦ ʧʝʨʝʧʣʝʪʘ. 

- ʄʷʛʢʠʡ ʧʝʨʝʧʣʸʪ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʧʦʜʚʠʜʦʚ ʢʥʠʞʥʦʛʦ ʧʝʨʝʧʣʸʪʘ, 

ʦʜʥʘʢʦ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʙʭʦʜʠʪʩʷ ʛʦʨʘʟʜʦ ʜʝʰʝʚʣʝ. ɼʦʩʪʦʠʥʩʪʚ ʫ ʤʷʛʢʦʛʦ ʧʝʨʝʧʣʝʪʘ ʥʝ ʤʝʥʴʰʝ, 

ʢ ʥʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ:  

¶ ʩʢʦʨʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʠʨʘʞʝʡ ʚʳʰʝ, ʯʝʤ ʫ ʜʨʫʛʠʭ ʚʠʜʦʚ ʧʝʨʝʧʣʸʪʘ (ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʠʟʛʦ-

ʪʦʚʣʝʥʠʝ ʚʝʜʸʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ); 

¶ ʤʘʣʳʡ ʚʝʩ ʢʥʠʛʠ; 

¶ ʜʦʩʪʫʧʥʘʷ ʩʪʦʠʤʦʩʪʴ ʢʥʠʛʠ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚ ʩʦʩʪʘʚʝ ʢʥʠʞʥʦʛʦ ʠʟʜʘʥʠʷ ʦʪʩʫʪʩʪʚʫʶʪ ʜʦ-

ʨʦʛʠʝ ʠ ʞʸʩʪʢʠʝ ʤʘʪʝʨʠʘʣʳ). 

ʂ ʤʠʥʫʩʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʙʳʩʪʨʫʶ ʧʦʪʝʨʶ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʚʠʜʘ: ʟʘʣʦʤʳ, ʧʦʪʝʨʷ ʩʪʨʘʥʠʮ ʠ 

ʪ. ʜ. [3]. 

ʇʨʠ ʦʬʦʨʤʣʝʥʠʠ ʧʝʨʝʧʣʸʪʘ ʢʥʠʛʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʨʠ-

ʩʫʥʢʠ, ʬʦʪʦʛʨʘʬʠʠ, ʢʦʣʣʘʞʠ ʠ ʪʠʧʦʛʨʘʬʠʢʫ, ʣʝʧʢʫ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. ɼʝʣʘʝʪʩʷ ʵʪʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʩʦʟʜʘʪʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʠ ʟʘʧʦʤʠʥʘʶʱʠʡʩʷ ʜʠʟʘʡʥ, ʦʪʨʘʞʘʶʱʠʡ ʩʫʪʴ ʢʥʠʛʠ ʠ ʧʨʠʚʣʝʢʘʶʱʠʡ 

ʚʥʠʤʘʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʯʠʪʘʪʝʣʝʡ. 

ʇʨʠ ʦʬʦʨʤʣʝʥʠʠ ʦʙʣʦʞʝʢ (ʧʝʨʝʧʣʸʪʦʚ) ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʚʠʜʦʚ 

ʦʪʜʝʣʢʠ: 

- ʪʠʩʥʝʥʠʝ (ʙʳʚʘʝʪ ʢʦʥʛʨʝʚʥʦʝ ʠ ʙʣʠʥʪʦʚʦʝ), ʚʦʟʤʦʞʥʦ ʚʳʧʦʣʥʝʥʠʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʨʘʩʦʯ-

ʥʦʡ ʬʦʣʴʛʠ, ʧʝʨʝʧʣʸʪʥʳʭ ʢʨʘʩʦʢ ʠ ʪ.ʧ.; 

- ʧʝʯʘʪʴ ʤʝʪʘʣʣʠʟʠʨʦʚʘʥʥʳʤʠ ʢʨʘʩʢʘʤʠ, ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʵʬʬʝʢʪʘ çʟʦʣʦ-

ʪʦʛʦè ʠ çʩʝʨʝʙʨʷʥʦʛʦè ʪʝʢʩʪʘ; 
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- ʧʝʯʘʪʴ ʪʨʘʬʘʨʝʪʥʳʤʠ ʢʨʘʩʢʘʤʠ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʵʬʬʝʢʪʘ ʙʦʣʝʝ ʦʙʲʸʤʥʦʛʦ ʠʟʦ-

ʙʨʘʞʝʥʠʷ; 

- ʘʧʧʣʠʢʘʮʠʷ (ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʩʧʦʩʦʙ ʩʦʟʜʘʥʠʷ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʦʨʥʘʤʝʥʪʦʚ 
ʧʨʠ ʧʦʤʦʱʠ ʧʨʠʢʣʝʠʚʘʥʠʷ ʥʘ ʙʫʤʘʛʫ ʠʣʠ ʪʢʘʥʴ ʨʘʟʥʦʮʚʝʪʥʳʭ ʪʢʘʥʝʡ ʠʣʠ ʙʫʤʘʛ); 

- ʠʥʢʨʫʩʪʘʮʠʷ (ʚʘʨʠʘʥʪ ʦʬʦʨʤʣʝʥʠʷ ʧʝʨʝʧʣʸʪʥʦʡ ʢʨʳʰʢʠ ʢʥʠʞʥʦʛʦ ʙʣʦʢʘ ʧʨʠ ʧʦʤʦʱʠ ʨʠ-

ʩʫʥʢʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʠʟ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ); 

- ʚʳʙʦʨʦʯʥʦʝ ʣʘʢʠʨʦʚʘʥʠʝ; 

- ʧʨʠʧʨʝʩʩʦʚʢʘ ʧʣʸʥʢʠ (ʣʘʤʠʥʘʮʠʷ); 

- ʨʝʣʴʝʬʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ (ʚʳʧʫʢʣʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʜ ʧʝʨʝʧʣʸʪʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʚʳʧʦʣ-

ʥʝʥʥʦʝ ʥʠʪʢʘʤʠ, ʪʦʥʢʠʤ ʢʘʨʪʦʥʦʤ ʠ ʜʨʫʛʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ); 

- ʪʝʨʤʦʧʦʜʲʸʤ (ʦʪʜʝʣʢʘ ʠʟʦʙʨʘʞʝʥʠʡ ʩʧʝʮʠʘʣʴʥʳʤʠ ʪʝʨʤʦʧʦʨʦʰʢʘʤʠ, ʢʦʪʦʨʳʝ ʠʟʤʝʥʷʶʪ 
ʨʝʣʴʝʬ ʦʪʪʠʩʢʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ); 

- ʦʧʣʸʪʢʘ ʢʘʥʪʦʚ (ʧʣʝʪʝʥʠʝ ʢʘʥʪʦʚ ʢʨʳʰʢʠ ʫʟʢʦʡ ʧʦʣʦʩʢʦʡ ʤʘʪʝʨʠʘʣʘ ʜʨʫʛʦʛʦ ʮʚʝʪʘ). 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʦʧʣʸʪʦʢ (ʨʠʩʫʥʦʢ 2): 

1) ʧʨʦʩʪʘʷ ʦʧʣʸʪʢʘ ʦʜʠʥʘʨʥʳʤ ʩʪʝʞʢʦʤ; 

2) ʧʨʦʩʪʘʷ ʦʧʣʸʪʢʘ ʜʚʦʡʥʳʤ ʩʪʝʞʢʦʤ; 

3) ʚʝʥʝʮʠʘʥʩʢʘʷ ʦʧʣʸʪʢʘ; 

4) ʦʧʣʸʪʢʘ ʫʟʣʦʚʳʤ ʩʪʝʞʢʦʤ ʠ ʜʨ.  

 
ʈʠʩ. 3. ʈʘʟʥʳʝ ʚʠʜʳ ʦʧʣʸʪʦʢ 

ʂʥʠʞʥʳʡ ʧʝʨʝʧʣʝʪ ï ʵʪʦ ʤʘʩʩʘ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʪʚʦʨʯʝʩʪʚʘ, ʚʝʜʴ ʜʣʷ ʝʛʦ ʩʦʟʜʘʥʠʷ ʠ ʜʣʷ 

ʝʛʦ ʦʬʦʨʤʣʝʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʶʙʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʪʝʭʥʠʢʠ, ʚʦʧʣʦʪʠʪʴ ʚ ʞʠʟʥʴ ʣʶʙʳʝ ʧʣʘ-

ʥʳ ʠ ʟʘʜʫʤʢʠ. ʋʯʝʥʠʢʠ, ʥʝ ʦʛʨʘʥʠʯʝʥʥʳʝ ʩʚʦʙʦʜʦʡ ʜʝʡʩʪʚʠʡ ʠ ʩʚʦʙʦʜʦʡ ʚʳʙʦʨʘ ʤʘʪʝʨʠʘʣʘ, ʦʯʝʥʴ 

ʪʚʦʨʯʝʩʢʠ ʠ ʫʚʣʝʯʸʥʥʦ ʧʦʜʭʦʜʷʪ ʢ ʜʘʥʥʦʤʫ ʧʨʦʮʝʩʩʫ. ʊʘʢʘʷ ʢʥʠʛʘ ʚ ʛʣʘʟʘʭ ʜʝʪʝʡ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ 

ʥʝʯʪʦ ʮʝʥʥʦʝ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʦʥʠ ʥʘʯʠʥʘʶʪ ʝʶ ʜʦʨʦʞʠʪʴ. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʪʘʢʦʡ 

ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʪʘ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʜʦʩʪʫʧʥʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ, ʢʨʘʩʦʯʥʳʡ ʠ ʥʝʧʦʚʪʦʨʠʤʳʡ ʨʝ-

ʟʫʣʴʪʘʪ.  

2. ʉʫʧʝʨʦʙʣʦʞʢʘ. ʅʝʦʙʭʦʜʠʤʘ ʜʣʷ ʟʘʱʠʪʳ ʢʥʠʞʥʦʛʦ ʧʝʨʝʧʣʸʪʘ ʦʪ ʧʦʚʨʝʞʜʝʥʠʡ, ʟʘʣʦʤʦʚ, 

ʟʘʛʨʷʟʥʝʥʠʡ, ʢʨʦʤʝ ʪʦʛʦ, ʩʫʧʝʨʦʙʣʦʞʢʘ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʢʥʠʞʥʦʛʦ ʠʟʜʘ-

ʥʠʷ. ɺʳʧʦʣʥʷʝʪʩʷ ʦʙʳʯʥʦ ʠʟ ʙʫʤʘʛʠ, ʜʝʣʘʝʪʩʷ ʜʝʢʦʨʘʪʠʚʥʦ ʥʘʩʳʱʝʥʥʦʡ, ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ. ɿʘ ʩʫ-

ʧʝʨʦʙʣʦʞʢʦʡ ʩʣʝʜʫʝʪ ʦʙʳʯʥʦ ʣʘʢʦʥʠʯʥʳʡ ʧʝʨʝʧʣʸʪ. 

ʀʟʛʦʪʦʚʣʝʥʠʝ ʩʫʧʝʨʦʙʣʦʞʢʠ ï ʵʪʦ ʧʨʦʮʝʩʩ, ʢ ʢʦʪʦʨʦʤʫ ʫʯʝʥʠʢʠ ʧʦʜʭʦʜʷʪ ʥʝ ʤʝʥʝʝ ʪʚʦʨʯʝ-

ʩʢʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʤʘʪʝʨʠʘʣʘʭ.  

3. ʆʬʦʨʤʣʝʥʠʝ ʬʦʨʟʘʮʘ ʠ ʥʘʭʟʘʮʘ (ʨʠʩʫʥʦʢ 3). 

ʌʦʨʟʘʮ ï ʵʪʦ ʣʠʩʪ, ʩʦʝʜʠʥʷʶʱʠʡ ʧʝʨʝʧʣʸʪʥʫʶ ʢʨʳʰʢʫ ʩ ʢʥʠʞʥʳʤ ʙʣʦʢʦʤ. ɼʘʥʥʳʡ ʵʣʝ-

ʤʝʥʪ ʠʤʝʝʪʩʷ ʪʦʣʴʢʦ ʫ ʢʥʠʛ ʚ ʪʚʸʨʜʦʤ ʧʝʨʝʧʣʸʪʝ, ʫ ʢʥʠʛ ʚ ʤʷʛʢʦʤ ʧʝʨʝʧʣʸʪʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʫʱʝʩʪ-

ʚʫʝʪ ʪʦʣʴʢʦ ʦʙʦʨʦʪ ʦʙʣʦʞʢʠ. ʌʦʨʟʘʮ ʚʳʧʦʣʥʷʝʪ ʢʘʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ, ʪʘʢ ʠ ʵʩʪʝʪʠʯʝʩʢʫʶ ʬʫʥʢ-

 

 

1. 2. 3. 4. 

5. 
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ʮʠʠ. ʆʜʥʦʮʚʝʪʥʳʝ ʬʦʨʟʘʮʳ ʚʳʧʦʣʥʷʶʪ ʢʘʢ ʩ ʛʣʘʜʢʦʡ, ʪʘʢ ʠ ʩ ʬʘʢʪʫʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ʉʤʳʩʣʦ-

ʚʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʢʘʢ ʙʝʣʳʡ ʬʦʨʟʘʮ (ʦʥ ʷʚʣʷʝʪʩʷ ʥʝʢʦʡ ʧʘʫʟʦʡ ʤʝʞʜʫ ʷʨʢʦʡ, ʥʘʩʳʱʝʥʥʦʡ ʦʙ-

ʣʦʞʢʦʡ ʠ ʥʘʨʷʜʥʳʤ ʪʠʪʫʣʴʥʳʤ ʣʠʩʪʦʤ), ʪʘʢ ʠ ʮʚʝʪʥʦʡ, ʦʥ ʫʩʠʣʠʚʘʝʪ ʚʧʝʯʘʪʣʝʥʠʝ ʠ ʧʦʜʯʸʨʢʠʚʘʝʪ 

ʛʘʨʤʦʥʠʯʥʦʩʪʴ ʢʥʠʞʥʦʛʦ ʠʟʜʘʥʠʷ. 

ʅʘ ʬʦʨʟʘʮʝ ʯʘʱʝ ʚʩʝʛʦ ʨʘʩʧʦʣʘʛʘʶʪ ʢʘʨʪʳ, ʢʦʣʣʘʞʠ, ʩʭʝʤʳ, ʫʟʦʨʳ. ʇʨʠ ʦʬʦʨʤʣʝʥʠʠ ʬʦʨ-

ʟʘʮʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ ʦʛʨʘʥʠʯʝʥʠʡ, ʠ ʚʩʸ ʟʘʚʠʩʠʪ ʦʪ ʬʘʥʪʘʟʠʠ ʠ ʟʘʜʫʤʢʘ ʫʯʝʥʠʢʘ.  

ʅʘʭʟʘʮ ï ʵʪʦ ʣʠʩʪ, ʩʦʝʜʠʥʷʶʱʠʡ ʟʘʜʥʶʶ ʩʪʦʨʦʥʫ ʧʝʨʝʧʣʸʪʥʦʡ ʢʨʳʰʢʠ ʩ ʢʥʠʞʥʳʤ ʙʣʦʢʦʤ, 

ʪʦ ʝʩʪʴ ʵʪʦ ʟʘʜʥʠʡ ʬʦʨʟʘʮ. ʌʦʨʟʘʮ ʩ ʥʘʭʟʘʮʝʤ ʦʙʳʯʥʦ ʚʳʧʦʣʥʷʶʪ ʦʜʠʥʘʢʦʚʳʤʠ, ʥʦ ʥʝʪ ʥʠʢʘʢʠʭ 

ʧʨʦʙʣʝʤ ʩʜʝʣʘʪʴ ʠʭ ʨʘʟʥʳʤʠ. 

 
ʈʠʩ. 4. ʇʦʣʦʞʝʥʠʝ ʬʦʨʟʘʮʘ ʠ ʥʘʭʟʘʮʘ 

4. ʀʣʣʶʩʪʨʘʮʠʠ. 

ʀʣʣʶʩʪʨʘʮʠʠ ʚ ʢʥʠʛʝ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʯʘʩʪʠʯʥʳʤʠ, ʪʘʢ ʠ ʧʦʣʥʦʮʝʥʥʳʤʠ ʨʠʩʫʥʢʘʤʠ, ʢʦʪʦ-

ʨʳʝ ʧʦʤʦʛʫʪ ʯʠʪʘʪʝʣʶ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʩʮʝʥʳ, ʧʝʨʩʦʥʘʞʝʡ ʠ ʩʦʙʳʪʠʷ, ʦʧʠʩʘʥʥʳʝ ʚ ʪʝʢʩʪʝ. ʍʫʜʦ-

ʞʝʩʪʚʝʥʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʠʣʣʶʩʪʨʘʮʠʡ ʪʨʝʙʫʝʪ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʪʘʣʘʥʪʘ ʠ ʚʠʟʫʘʣʴʥʦʛʦ ʤʳʰʣʝʥʠʷ, 

ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʦʙʨʘʟʳ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʘʪʤʦʩʬʝʨʝ ʠ ʥʘʩʪʨʦʝʥʠʶ ʧʨʦʠʟʚʝʜʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʡ ʵʪʘʧ ʨʘʙʦʪʳ ʥʘʜ ʭʫʜʦʞʝʩʪʚʝʥʥʳʤ ʦʬʦʨʤʣʝʥʠʝʤ ʢʥʠʛ ʧʦʤʦʛʘʝʪ 

ʪʚʦʨʯʝʩʢʠ ʨʘʟʚʠʚʘʪʴ ʫʯʝʥʠʢʦʚ, ʥʘʫʯʠʪʴ ʠʭ ʨʘʙʦʪʘʪʴ ʩ ʢʨʘʩʢʘʤʠ, ʢʘʨʘʥʜʘʰʘʤʠ, ʧʦʥʠʤʘʪʴ ʩʦʯʝʪʘʝ-

ʤʦʩʪʴ ʮʚʝʪʦʚ, ʘ ʪʘʢʞʝ ʟʘʩʪʘʚʣʷʝʪ ʚʥʠʢʘʪʴ ʚ ʩʶʞʝʪ ʢʥʠʛʠ ʠ ʨʘʟʚʠʚʘʝʪ ʚʦʦʙʨʘʞʝʥʠʝ ʫʯʝʥʠʢʦʚ.  

5. ʕʣʝʤʝʥʪʳ ʦʬʦʨʤʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥʠʮ ʠ ʘʙʟʘʮʝʚ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʠʸʤʦʚ, ʪʘʢʠʭ ʢʘʢ ʦʙʨʘʤʣʝ-

ʥʠʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʠʥʝʝʢ, ʰʪʨʠʭʦʚʢʠ, ʰʨʠʬʪʦʚʳʭ ʚʳʜʝʣʝʥʠʡ ʠ ʪ.ʜ. ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʨʠʜʘʥʠʷ 

ʩʪʨʘʥʠʮʘʤ ʢʥʠʛʠ ʥʝʢʦʡ ʪʦʨʞʝʩʪʚʝʥʥʦʩʪʠ, ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʚʦʩʧʨʠʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ.  

6. ʊʠʧʦʛʨʘʬʠʷ. 

ʊʠʧʦʛʨʘʬʠʷ ʧʨʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʦʬʦʨʤʣʝʥʠʠ ʢʥʠʛ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʳʭ 

ʰʨʠʬʪʦʚ, ʨʘʟʤʝʨʦʚ, ʚʳʨʘʚʥʠʚʘʥʠʡ, ʠʥʪʝʨʣʠʥʴʷʞʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʬʦʨʤʣʝʥʠʷ, 

ʪʘʢʠʭ ʢʘʢ ʟʘʛʦʣʦʚʢʠ, ʧʦʜʟʘʛʦʣʦʚʢʠ, ʘʢʮʝʥʪʥʳʝ ʛʨʫʧʧʳ, ʩʪʠʣʠ ʠ ʪ. ʜ., ʊʠʧʦʛʨʘʬʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʚʠʟʫʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʪʝʢʩʪʘ ʢʥʠʛʠ. ʍʦʨʦʰʦ ʦʬʦʨʤʣʝʥʥʘʷ ʪʠʧʦʛʨʘʬʠʷ ʧʦʤʦʛʘʝʪ ʫʣʫʯ-

ʰʠʪʴ ʯʠʪʘʙʝʣʴʥʦʩʪʴ ʠ ʧʦʥʠʤʘʥʠʝ ʪʝʢʩʪʘ, ʩʦʟʜʘʸʪ ʵʩʪʝʪʠʯʝʩʢʠ ʧʨʠʷʪʥʳʡ ʦʙʨʘʟ.  

7. ʇʨʦʩʪʨʘʥʩʪʚʦ ʠ ʢʦʤʧʦʟʠʮʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʢʦʤʧʦʟʠʮʠʠ ï ʵʪʦ ʚʘʞʥʳʡ ʘʩʧʝʢʪ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʦʬʦʨʤ-

ʣʝʥʠʷ ʢʥʠʛ, ʚʝʜʴ ʦʪ ʪʦʛʦ, ʢʘʢ ʨʘʩʧʦʣʦʞʝʥ ʪʝʢʩʪ, ʠʣʣʶʩʪʨʘʮʠʠ, ʨʘʟʣʠʯʥʳʝ ʵʣʝʤʝʥʪʳ ʜʠʟʘʡʥʘ ʟʘʚʠ-

ʩʠʪ ʚʠʟʫʘʣʴʥʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʢʥʠʛʠ. ɻʘʨʤʦʥʠʯʥʘʷ ʢʦʤʧʦʟʠʮʠʷ ʧʦʟʚʦʣʷʝʪ ʯʠʪʘʪʝʣʶ ʫʣʦʚʠʪʴ 

ʩʤʳʩʣ ʠ ʩʪʨʫʢʪʫʨʫ ʢʥʠʛʠ, ʘ ʟʥʘʯʠʪ ʩʜʝʣʘʪʴ ʢʥʠʛʫ ʙʦʣʝʝ ʯʠʪʘʙʝʣʴʥʦʡ. ʈʘʙʦʪʘ ʥʘʜ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʠ 

ʢʦʤʧʦʟʠʮʠʝʡ ʨʘʟʚʠʚʘʝʪ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʫʯʝʥʠʢʘ [1, 2] 

ʅʝʤʘʣʦʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʠ ʬʦʨʤʘʪ ʢʥʠʛʠ. ʌʦʨʤʘʪ ʢʥʠʞʥʦʛʦ ʠʟʜʘʥʠʷ ï ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ 

ʰʠʨʠʥʳ ʠ ʚʳʩʦʪʳ ʢʥʠʞʥʦʛʦ ʙʣʦʢʘ ʧʦʩʣʝ ʦʙʨʝʟʢʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʝʜʠʥʳʭ ʩʪʘʥʜʘʨʪʠʟʠʨʦ-

ʚʘʥʥʳʭ ʬʦʨʤʘʪʦʚ ʢʥʠʞʥʳʭ ʠʟʜʘʥʠʡ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʧʦʵʪʦʤʫ ʚʦʟʤʦʞʥʦ ʥʘʧʝʯʘʪʘʪʴ ʢʥʠʛʫ ʣʶʙʦʛʦ 

ʨʘʟʤʝʨʘ. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʩʫʱʝʩʪʚʫʶʪ ʬʦʨʤʘʪʳ ʧʦ ɻʆʉʊʫ ʩ ʦʧʪʠʤʘʣʴʥʳʤ ʜʣʷ ʛʣʘʟ ʩʦʯʝʪʘʥʠʝʤ 

ʰʠʨʠʥʳ ʠ ʚʳʩʦʪʳ. 

ʇʦ ʬʦʨʤʘʪʫ ʠʟʜʘʥʠʷ ʢʥʠʛʠ ʧʨʠʥʷʪʦ ʜʝʣʠʪʴ ʥʘ ʛʨʫʧʧʳ: 
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- ʤʠʢʨʦʢʥʠʛʠ ï10Ĭ10 ʤʤ ʠ ʤʝʥʴʰʝ; 

- ʤʠʥʠʘʪʶʨʥʳʝ ʢʥʠʛʠ ï ʦʪ 76Ĭ76 ʜʦ 100Ĭ100 ʤʤ; 

- ʤʘʣʦʛʦ ʬʦʨʤʘʪʘ ï ʦʪ 100Ĭ140 ʜʦ 107Ĭ177 ʤʤ; 

- ʩʨʝʜʥʝʛʦ ʬʦʨʤʘʪʘ ï ʦʪ 120Ĭ165 ʜʦ 170Ĭ240 ʤʤ; 

- ʙʦʣʴʰʦʛʦ ʬʦʨʤʘʪʘ ï 205Ĭ260 ʤʤ ʠ ʙʦʣʴʰʝ. 

ɼʘʥʥʳʝ ʬʦʨʤʘʪʳ ʥʝ ʷʚʣʷʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʜʣʷ ʪʘʢʠʭ ʠʟʜʘʥʠʡ, ʢʘʢ ʘʣʴʙʦʤʳ, ʘʪʣʘʩʳ, ʥʦʪ-

ʥʳʝ ʠʟʜʘʥʠʷ, ʢʥʠʞʢʠ-ʠʛʨʫʰʢʠ, ʢʘʣʝʥʜʘʨʠ, ʙʫʢʣʝʪʳ, ʫʥʠʢʘʣʴʥʳʝ, ʤʠʥʠʘʪʶʨʥʳʝ ʠ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʝ ʠʟʜʘʥʠʷ, ʠʟʜʘʥʠʷ, ʚʳʧʫʩʢʘʝʤʳʝ ʥʘ ʵʢʩʧʦʨʪ, ʠʟʜʘʥʠʷ, ʧʝʯʘʪʘʶʱʠʝʩʷ ʟʘ ʨʫʙʝʞʦʤ [5].  

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʚʦ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦ ʰʢʦʣʴʥʠʢʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʟʛʦʪʘʚʣʠʚʘʪʴ 

ʫʥʠʢʘʣʴʥʳʝ ʢʥʠʛʠ, ʬʦʨʤʘʪ ʧʦ ɻʆʉʊʫ ʜʣʷ ʢʦʪʦʨʳʭ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ. 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩ ʬʦʨʤʘʪʦʤ ʢʥʠʛʠ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩʦ ʩʧʦʩʦʙʦʤ ʩʢʨʝʧʣʝʥʠʷ 

ʢʥʠʞʥʦʛʦ ʙʣʦʢʘ. 

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʟʜʘʥʠʡ ʠ ʠʟʜʝʣʠʡ ʢʥʠʞʥʦʛʦ ʪʠʧʘ ʧʨʠʤʝʥʷʝʪʩʷ ʙʦʣʝʝ ʪʨʠʜʮʘʪʠ ʚʘʨʠʘʥʪʦʚ 

ʩʢʨʝʧʣʝʥʠʷ ʢʥʠʞʥʳʭ ʙʣʦʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʧʷʪʴ ʩʧʦʩʦʙʦʚ (ʪʘʙʣʠʮʘ 1): 

1. ʐʠʪʴʸ ʥʠʪʢʘʤʠ. 

2. ʐʠʪʴʸ ʧʨʦʚʦʣʦʢʦʡ. 

3. ʂɹʉ (ʢʣʝʝʚʦʝ ʙʝʩʰʚʝʡʥʦʝ ʩʢʨʝʧʣʝʥʠʝ). 

4. ʄʝʭʘʥʠʯʝʩʢʦʝ ʩʢʨʝʧʣʝʥʠʝ. 

5. ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʩʧʦʩʦʙ (ʰʚʝʡʥʦ-ʢʣʝʝʚʦʝ ʩʢʨʝʧʣʝʥʠʝ (ʐʂʉ)) [4]. 

ʊʘʙʣʠʮʘ 1 

ʉʧʦʩʦʙʳ, ʚʠʜʳ ʠ ʚʘʨʠʘʥʪʳ ʩʢʨʝʧʣʝʥʠʷ ʢʥʠʞʥʦʛʦ ʙʣʦʢʘ 

 

ʉʧʦʩʦʙ 
ɺʠʜ  

ʩʢʨʝʧʣʝʥʠʷ 

ɺʘʨʠʘʥʪ  

ʩʢʨʝʧʣʝʥʠʷ 
ʇʣʶʩʳ ʄʠʥʫʩʳ 

ʐʠʪʴʸ ʥʠʪʢʘʤʠ 

(ʦʜʠʥ ʠʟ ʩʣʦʞʥʳʭ ʠ 

ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʩʧʦ-

ʩʦʙʦʚ ʩʢʨʝʧʣʝʥʠʷ) 

ʇʦʙʣʦʯʥʦʝ ʚ 

ʥʘʢʠʜʢʫ 

ɼʚʫʭʥʠʪʦʯʥʦʝ 

ʆʜʥʦʥʠʪʦʯʥʦʝ 

ɺʦʟʤʦʞʥʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʨʘʟʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʦʙʣʦʞʝʢ, 

ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʦʛ-

ʨʘʥʠʯʝʥʠʡ ʧʦ ʢʦʣʠ-

ʯʝʩʪʚʫ ʩʰʠʚʘʝʤʳʭ 

ʩʪʨʘʥʠʮ, ʚ ʠʪʦʛʝ 

ʧʨʦʯʥʦʝ ʠ ʜʦʣʛʦ-

ʚʝʯʥʦʝ ʠʟʜʝʣʠʝ. 

ɺʳʩʦʢʘʷ ʩʪʦʠ-

ʤʦʩʪʴ, ʚ ʧʦʩʣʝ-

ʜʫʶʱʝʤ ʥʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʜʦʙʘʚ-

ʣʷʪʴ ʩʪʨʘʥʠʮʳ 

ʇʦʙʣʦʯʥʦʝ 

çʚʪʘʯʢʫè 
ɼʚʫʭʥʠʪʦʯʥʦʝ 

ʇʦʪʝʪʨʘʜʥʦʝ ʙʝʟ 

ʤʘʨʣʠ 

ʇʨʦʩʪʳʤ ʙʨʦʰʶʨ-

ʥʳʤ ʩʪʝʞʢʦʤ 

ʇʝʨʝʩʪʘʚʥʳʤ ʩʪʝʞ-

ʢʦʤ 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʤ 

ʩʪʝʞʢʦʤ 

ʇʦʪʝʪʨʘʜʥʦʝ ʥʘ 

ʤʘʨʣʝ 

ʇʨʦʩʪʳʤ ʩʪʝʞʢʦʤ 

ʇʝʨʝʩʪʘʚʥʳʤ ʩʪʝʞ-

ʢʦʤ 

ʐʠʪʴʸ ʧʨʦʚʦʣʦʢʦʡ 

(ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ 

ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴ-

ʥʦʡ çʧʦʣʠʛʨʘʬʠʯʝ-

ʩʢʦʡ ʧʨʦʚʦʣʦʢʠè) 

ʇʦʙʣʦʯʥʦʝ ʚ 

ʥʘʢʠʜʢʫ 
ɺʥʘʢʠʜʢʫ 

ɿʘ ʦʜʠʥ ʨʘʙʦʯʠʡ 

ʭʦʜ ʩʢʨʝʧʣʷʝʪʩʷ 

ʙʦʣʴʰʦʡ ʙʣʦʢ ʣʠʩ-

ʪʦʚ, ʨʘʩʭʦʜ ʩʢʦʙ 

ʥʝʙʦʣʴʰʦʡ, ʢʨʦʤʝ 

ʪʦʛʦ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʘ ʩʰʠ-

ʚʘʝʤʳʭ ʣʠʩʪʦʚ 

ʩʣʦʞʥʦʩʪʴ ʩʢʨʝʧʣʝ-

ʥʠʷ ʥʝ ʤʝʥʷʝʪʩʷ 

ʃʠʩʪʳ ʢʥʠʛʠ ʨʘʩ-

ʢʨʳʚʘʶʪʩʷ ʧʣʦʭʦ, 

ʩʦ ʚʨʝʤʝʥʝʤ ʢʦ-

ʨʝʰʦʢ ʪʝʨʷʝʪ ʩʚʦʶ 

ʬʦʨʤʫ, ʦʧʝʨʘʮʠʷ 

ʧʦ ʩʰʠʚʘʥʠʶ ʧʨʦ-

ʚʦʣʦʢʦʡ ʜʦʩʪʘʪʦʯ-

ʥʦ ʩʣʦʞʥʘʷ ʠ ʪʨʫ-

ʜʦʸʤʢʘʷ 

ʇʦʙʣʦʯʥʦʝ 

çʚʪʘʯʢʫè 

ʉ ʟʘʛʠʙʢʦʡ ʥʦʞʝʢ 

ʩʢʦʙ 

ɺʩʪʨʝʯʥʳʤʠ ʩʢʦʙʘ-

ʤʠ 

ʇʦʪʝʪʨʘʜʥʦʝ ʥʘ 

ʤʘʨʣʝ 

ɹʝʟ ʧʝʨʝʭʦʜʘ 

ʉ ʦʜʥʠʤ ʧʝʨʝʭʦʜʦʤ 

ʉ ʜʚʫʤʷ ʧʝʨʝʭʦʜʘʤʠ 

ʂʣʝʝʚʦʝ ʙʝʩʰʚʝʡʥʦʝ 

ʩʢʨʝʧʣʝʥʠʝ (ʦʙʳʯʥʦ 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ 

ʠʟʛʦʪʦʚʣʝʥʠʠ ʢʘʪʘ-

ʣʦʛʦʚ, ʞʫʨʥʘʣʦʚ ʠ 

ʙʨʦʰʶʨ ʩ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʩʪʨʘ-

ʥʠʮ) 

ʉ ʬʨʝʟʝʨʦʚʘʥʠ-

ʝʤ ʬʘʣʴʮʝʚ 

ɹʝʟ ʨʦʩʧʫʩʢʘ, ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʇɺɸɼ 

ɹʝʟ ʨʦʩʧʫʩʢʘ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʨ-

ʤʦʢʣʝʷ 

ʉ ʨʦʩʧʫʩʢʦʤ ʣʠʩʪʦʚ 

ʉ ʘʨʤʠʨʦʚʘʥʠʝʤ 

ʢʦʨʝʰʢʘ 

ʕʢʦʥʦʤʠʷ, ʚʦʟʤʦʞ-

ʥʦ ʩʢʨʝʧʣʝʥʠʝ ʨʘʟ-

ʥʦʛʦ ʚʠʜʘ ʙʫʤʘʛʠ, 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʦʨ-

ʤʘʪʦʚ, ʘʢʢʫʨʘʪʥʳʡ 

ʚʥʝʰʥʠʡ ʚʠʜ 

ʏʘʩʪʴ ʤʘʢʝʪʘ ʫ 

ʢʦʨʝʰʢʘ ʥʝ ʧʨʦ-

ʩʤʘʪʨʠʚʘʝʪʩʷ, ʢʥʠ-

ʛʘ ʥʝ ʤʦʞʝʪ ʥʘʭʦ-

ʜʠʪʴʩʷ ʚ ʦʪʢʨʳʪʦʤ 

ʧʦʣʦʞʝʥʠʠ ʙʝʟ 

ʩʪʦʨʦʥʥʝʛʦ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʉ ʯʘʩʪʠʯʥʳʤ 

ʬʨʝʟʝʨʦʚʘʥʠʝʤ 

ʉ ʧʝʨʬʦʨʘʮʠʝʡ 

ʬʘʣʴʮʝʚ 
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ʬʘʣʴʮʝʚ ʉ ʬʨʝʟʝʨʦʚʘʥʠʝʤ 

ʰʣʠʮʝʚ 

ʉ ʬʨʝʟʝʨʦʚʘʥʠʝʤ 

ʩʨʝʜʥʝʡ ʟʦʥʳ ʢʦ-

ʨʝʰʢʘ 

ɹʝʟ ʬʨʝʟʝʨʦʚʘ-

ʥʠʷ 

ʉ ʢʣʝʝʚʳʤ ʩʢʨʝʧʣʝ-

ʥʠʝʤ 

ʄʝʭʘʥʠʯʝʩʢʦʝ 

ʩʢʨʝʧʣʝʥʠʝ 

 (ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝ-

ʪʘʣʣʠʯʝʩʢʠʝ, ʧʣʘʩʪ-

ʤʘʩʩʦʚʳʝ ʢʨʝʧʸʞ-

ʥʳʝ ʜʝʪʘʣʠ ʠʣʠ ʫʩʪ-

ʨʦʡʩʪʚʘ). 

ʉ ʧʝʨʬʦʨʘʮʠʝʡ 

ʦʪʚʝʨʩʪʠʡ 

ʉʧʠʨʘʣʷʤʠ 

ɻʨʝʙʸʥʢʘʤʠ (ʤʝʪʘʣ-

ʣʠʯʝʩʢʠʤʠ, ʧʣʘʩʪʠ-

ʢʦʚʳʤʠ) ʃʝʛʢʦ ʧʝʨʝʚʦʨʘʯʠ-

ʚʘʶʪʩʷ ʩʪʨʘʥʠʮʳ, 

ʚʦʟʤʦʞʥʦ ʩʢʨʝʧʣʝ-

ʥʠʝ ʨʘʟʥʦʛʦ ʚʠʜʘ 

ʙʫʤʘʛʠ, ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʩʢʨʝʧʣʝʥʠʷ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝ-

ʩʪʚʘ ʣʠʩʪʦʚ 

ʅʝʚʳʩʦʢʘʷ ʜʦʣʛʦ-

ʚʝʯʥʦʩʪʴ ʠʟʜʝʣʠʷ, 

ʩʣʦʞʥʦʩʪʠ ʚ ʰʪʘ-

ʙʝʣʠʨʦʚʘʥʠʠ, 

ʩʣʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʧʨʝʟʝʥʪʘʙʝʣʴʥʳʡ 

ʚʥʝʰʥʠʡ ʚʠʜ (ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʩʧʠ-

ʨʘʣʝʡ, ʛʨʝʙʸʥʦʢ) 

ʉʦ ʩʚʝʨʣʝʥʠʝʤ 

ʦʪʚʝʨʩʪʠʡ 

ɺʠʥʪʘʤʠ 

ɿʘʢʣʸʧʢʘʤʠ 

ʋʧʨʫʛʠʤʠ ʫʩʪ-

ʨʦʡʩʪʚʘʤʠ 

ɿʘʤʢʘʤʠ-ʟʘʞʠʤʘʤʠ 

ʆʙʦʡʤʘʤʠ 

 

ʂʦʛʜʘ ʢʥʠʞʥʳʡ ʙʣʦʢ ʩʢʨʝʧʣʸʥ, ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʝʟʘʪʴ ʩ ʪʨʸʭ ʩʪʦʨʦʥ, ʪʝʤ ʩʘʤʳʤ ʚʳʨʦʚ-

ʥʷʪʴ ʩʦʩʪʘʚʣʷʶʱʠʝ ʝʛʦ ʣʠʩʪʳ. ʇʦʩʣʝ ʦʙʨʝʟʢʠ ʦʙʨʝʟ ʢʥʠʞʥʦʛʦ ʙʣʦʢʘ ʤʦʞʥʦ ʫʢʨʘʩʠʪʴ ʤʥʦʞʝʩʪʚʦʤ 

ʤʝʪʦʜʦʚ: ʟʦʣʦʯʝʥʠʝʤ, ʮʚʝʪʥʦʡ ʧʝʯʘʪʴʶ, ʢʨʦʧʣʝʥʠʝʤ, ʪʠʩʥʝʥʠʝʤ ʠ ʪ.ʜ. 

ʋʢʨʘʩʠʪʴ ʢʥʠʛʫ ʤʦʞʥʦ ʠ ʧʨʠ ʧʦʤʦʱʠ ʣʷʩʩʝ ï ʣʝʥʪʦʯʢʠ, ʠʩʧʦʣʥʷʶʱʝʡ ʨʦʣʴ ʟʘʢʣʘʜʢʠ, ʢʦʪʦ-

ʨʘʷ ʢʨʝʧʠʪʴʩʷ ʢ ʢʦʨʝʰʢʫ ʢʥʠʞʥʦʛʦ ʙʣʦʢʘ. 

ɺ ʮʝʣʦʤ ʠʟʛʦʪʦʚʣʝʥʠʝ ʢʥʠʛʠ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʦʩʪʳʤʠ ʧʫʥʢʪʘʤʠ: ʦʧʨʝʜʝʣʷʝʤʩʷ 

ʩ ʬʦʨʤʘʪʦʤ, ʥʘʨʝʟʘʝʤ ʙʫʤʘʛʫ, ʧʝʨʬʦʨʠʨʫʝʤ ʙʫʤʘʛʫ ʜʣʷ ʩʢʨʝʧʣʝʥʠʷ (ʥʘʤʝʯʘʝʤ ʦʪʚʝʨʩʪʠʷ ʜʣʷ ʜʘʣʴ-

ʥʝʡʰʝʛʦ ʩʰʠʚʘʥʠʷ), ʩʰʠʚʘʝʤ ʢʥʠʞʥʳʡ ʙʣʦʢ (ʜʣʷ ʣʫʯʰʝʛʦ ʩʢʨʝʧʣʝʥʠʷ ʧʦʩʣʝ ʤʦʞʥʦ ʧʨʦʢʣʝʠʪʴ); ʠʟ 

ʢʘʨʪʦʥʘ ʚʳʨʝʟʘʝʤ ʦʙʣʦʞʢʫ ʥʝʦʙʭʦʜʠʤʦʛʦ ʬʦʨʤʘʪʘ, ʢʣʝʠʤ ʝʸ ʢ ʢʥʠʞʥʦʤʫ ʙʣʦʢʫ, ʜʘʸʤ ʚʨʝʤʷ ʚʳʩʦ-

ʭʥʫʪʴ (ʨʠʩʫʥʦʢ 4). 

 
ʈʠʩ. 5. ʕʪʘʧʳ ʩʙʦʨʢʠ ʢʥʠʛʠ 

ʇʦʩʣʝ ʩʙʦʨʢʠ ʢʥʠʛʠ ʤʦʞʥʦ ʧʝʨʝʭʦʜʠʪʴ ʢ ʦʬʦʨʤʣʝʥʠʶ ʦʙʣʦʞʢʠ. ʇʨʠʯʸʤ ʚ ʧʨʦʮʝʩʩʝ ʭʫʜʦ-

ʞʝʩʪʚʝʥʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʢʥʠʛ ʢʘʞʜʘʷ ʢʥʠʛʘ ʩʪʘʥʦʚʠʪʴʩʷ ʫʥʠʢʘʣʴʥʦʡ ʠ ʥʝʧʦʚʪʦʨʠʤʦʡ (ʨʠʩʫʥʦʢ 5). 

 
 

ʈʠʩ. 6. ʆʬʦʨʤʣʝʥʠʝ ʦʙʣʦʞʢʠ ʢʥʠʛʠ 
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ʂʨʦʤʝ ʪʦʛʦ, ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʩʦʟʜʘʚʘʪʴ ʢʥʠʛʫ, ʪʘʢ ʩʢʘʟʘʪʴ, ʩ ʥʫʣʷ. ʍʫʜʦʞʝʩʪʚʝʥʥʦ ʦʬʦʨʤʠʪʴ 

ʤʦʞʥʦ ʠ ʫʞʝ ʛʦʪʦʚʫʶ ʢʥʠʛʫ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʛʨʘʥʠʯʝʥʠʡ ʜʣʷ ʪʚʦʨʯʝʩʪʚʘ ʪʘʢʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ, ʨʘʙʦʪʘ ʩʪʦʣʴ ʞʝ ʫʚʣʝʢʘʪʝʣʴʥʘ, ʘ ʨʝʟʫʣʴʪʘʪ ʥʝ ʤʝʥʝʝ ʠʥʪʝʨʝʩʥʳʡ (ʨʠʩʫʥʦʢ 6). 

 
ʈʠʩ. 7. ʈʝʟʫʣʴʪʘʪ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʛʦʪʦʚʦʡ ʢʥʠʞʥʦʡ ʧʨʦʜʫʢʮʠʠ 

 

ʍʫʜʦʞʝʩʪʚʝʥʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʢʥʠʛ ï ʵʪʦ ʫʥʠʢʘʣʴʥʳʡ ʠ ʪʚʦʨʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʧʦʟʚʦ-

ʣʷʝʪ ʰʢʦʣʴʥʠʢʘʤ ʩʦʚʤʝʩʪʠʪʴ ʥʘʚʳʢʠ ʠ ʠʥʪʝʨʝʩʳ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʘ ʠ ʣʠʪʝʨʘʪʫʨʳ. ɼʘʥʥʳʡ ʚʠʜ 

ʚʥʝʫʨʦʯʥʦʡ ʨʘʙʦʪʳ ʚ ʰʢʦʣʝ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʢʨʳʪʴ ʪʚʦʨʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʫʯʝʥʠʢʘ, ʨʘʟʚʠʪʴ 

ʝʛʦ ʚʦʦʙʨʘʞʝʥʠʝ, ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ. ʈʘʩʩʤʦʪʨʠʤ ʧʨʝʠʤʫʱʝʩʪʚʘ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ 

ʦʬʦʨʤʣʝʥʠʷ ʢʥʠʛ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ: 

1. ʍʫʜʦʞʝʩʪʚʝʥʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʢʥʠʛ ʜʘʸʪ ʫʯʘʱʠʤʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʨʘʩʢʨʳʪʠʷ ʩʚʦʝʛʦ 

ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʋʯʝʥʠʢʠ, ʠʩʧʦʣʴʟʫʷ ʪʘʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʢʘʢ ʢʨʘʩʢʠ, ʢʘʨʘʥʜʘʰʠ, ʩʪʠʢʝʨʳ, 

ʢʣʝʡ, ʚʳʨʝʟʢʠ ʠʟ ʞʫʨʥʘʣʦʚ ʠ ʛʘʟʝʪ, ʪʢʘʥʠ, ʛʣʠʥʫ ʠ ʜʨʫʛʠʝ ʤʘʪʝʨʠʘʣʳ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʫʥʠʢʘʣʴʥʳʝ 

ʦʙʣʦʞʢʠ ʠ ʠʣʣʶʩʪʨʘʮʠʠ ʢ ʢʥʠʛʘʤ. ʇʦʜʦʙʥʘʷ ʨʘʙʦʪʘ ʧʦʟʚʦʣʷʝʪ ʨʘʟʚʠʪʴ ʚ ʫʯʝʥʠʢʘʭ ʯʫʚʩʪʚʦ ʧʨʝ-

ʢʨʘʩʥʦʛʦ, ʘ ʪʘʢʞʝ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʝʥʠʢʘʤ ʚʥʝʩʪʠ ʩʚʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʩʪʠʣʴ ʚ ʨʘʙʦʪʫ.  

2. ʉʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʥʘʚʳʢʦʚ ʠʩʢʫʩʩʪʚʘ ʠ ʜʠʟʘʡʥʘ. ʋʯʝʥʠʢʠ ʫʯʘʪʩʷ ʨʘʙʦʪʘʪʴ ʩ ʮʚʝʪʦʤ, 

ʢʦʤʧʦʟʠʮʠʝʡ, ʬʦʨʤʦʡ, ʪʝʢʩʪʫʨʦʡ. ʋʯʘʪʩʷ ʧʨʠʤʝʥʷʪʴ ʥʘ ʧʨʘʢʪʠʢʝ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʠʢʠ ʨʠʩʦʚʘʥʠʷ ʠ 

ʜʝʢʦʨʠʨʦʚʘʥʠʷ. ʈʘʟʚʠʪʠʝ ʜʘʥʥʳʭ ʫʤʝʥʠʡ ʧʦʤʦʛʘʝʪ ʫʯʝʥʠʢʘʤ ʨʘʩʰʠʨʠʪʴ ʩʚʦʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʦʙ-

ʣʘʩʪʠ ʠʩʢʫʩʩʪʚʘ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʠʦʙʨʝʪʝʥʠʶ ʮʝʥʥʳʭ ʥʘʚʳʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʛʦʜʠʪʴ-

ʩʷ ʚ ʠʭ ʜʘʣʴʥʝʡʰʝʡ ʞʠʟʥʠ.  

3. ʊʘʢʞʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʢʥʠʛ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʧʨʠʚʣʝʯʴ ʫʯʝʥʠʢʦʚ 

ʢ ʯʪʝʥʠʶ. ɽʩʣʠ ʢʥʠʛʘ ʠʤʝʝʪ ʠʥʪʝʨʝʩʥʫʶ ʠ ʥʝʦʙʳʯʥʫʶ ʦʙʣʦʞʢʫ, ʪʦ ʵʪʦ ʩʪʠʤʫʣʠʨʫʝʪ ʢ ʜʘʣʴʥʝʡʰʝ-

ʤʫ ʨʘʩʩʤʦʪʨʝʥʠʶ ʢʥʠʛʠ, ʘ ʝʩʣʠ ʢʥʠʛʘ ʠʤʝʝʪ ʠ ʠʥʪʝʨʝʩʥʳʝ, ʷʨʢʠʝ, ʥʝʦʙʳʯʥʳʝ ʠʣʣʶʩʪʨʘʮʠʦʥʥʳʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʪʦ ʠ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʝʸ ʠʟʫʯʝʥʠʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʥʠʛʘ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘ-

ʪʝʣʴʥʦʡ ʠ ʠʥʪʝʨʝʩʥʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʠʝ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʢʥʠʛ ʚʦ ʚʥʝʫʨʦʯ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʞʝʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʣʶʙʦʚʴ ʢ ʣʠʪʝʨʘʪʫʨʝ, ʤʦʪʠʚʠʨʦʚʘʪʴ ʰʢʦʣʴʥʠʢʦʚ ʥʘ ʙʦʣʝʝ 

ʯʘʩʪʦʝ ʠʟʫʯʝʥʠʝ ʢʥʠʛ. 

4. ʍʫʜʦʞʝʩʪʚʝʥʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʢʥʠʛ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʠ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ. 

ʋʯʝʥʠʢʠ ʫʯʘʪʩʷ ʚʠʜʝʪʴ ʢʨʘʩʦʪʫ ʠ ʛʘʨʤʦʥʠʶ ʠʩʢʫʩʩʪʚʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʚʢʫʩʘ, ʧʦʥʠʤʘ-

ʥʠʶ ʧʨʦʠʟʚʝʜʝʥʠʡ ʠʩʢʫʩʩʪʚʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʢ ʣʝʢʮʠʠ ʧʦ ʦʟʥʘʢʦʤʣʝ-

ʥʠʶ ʫʯʘʱʠʭʩʷ ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʩʢʣʝʠʚʘʥʠʷ ʜʨʝʚʝʩʠʥʳ. ɼʘʥʥʘʷ  ʣʝʢʮʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ  ʢʘʢ ʥʝʦʙʭʦ-
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ʩʚʷʟʘʥʥʳʭ ʩ  ʜʘʥʥʦʡ  ʪʝʭʥʦʣʦʛʠʝʡ ʚ ʰʢʦʣʝ, ʢ ʦʩʤʳʩʣʝʥʥʦʤʫ ʚʦʩʧʨʠʷʪʠʶ ʠʤʠ  ʚʦ ʚʨʝʤʷ ʵʢʩʢʫʨʩʠʠ 

ʠ / ʠʣʠ ʧʨʦʩʤʦʪʨʘ ʚʠʜʝʦʨʦʣʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʢʘʟʘʥʥʦʡ  ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ.  ɺ ʧʝʨ-

ʩʧʝʢʪʠʚʝ ʵʪʦ ʦʜʠʥ ʠʟ ʧʫʪʝʡ ʥʝ ʪʦʣʴʢʦ ʨʘʩʰʠʨʝʥʠʷ ʢʨʫʛʦʟʦʨʘ ʦʙʫʯʘʶʱʠʭʩʷ, ʥʦ ʠ ʧʦʜʛʦʪʦʚʢʠ ʠʭ  ʢ 

ʚʳʙʦʨʫ  ʚʦʟʤʦʞʥʦʡ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ. 
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STUDENTSô  WOOD GLUING TECHNOLOGY ACQUAINTANCE  
 

 

Abstract. The article offers methodical recommendations for the lecture on familiarizing students with the 

technology of wood gluing. This lecture is considered as a necessary preparatory stage to the formation of initial 

knowledge, skills and abilities of pupils related to this technology at school, to their meaningful perception during 

the excursion and / or watching a video clip of the use of this technology in production.  In the future, this is one of 

the ways not only to broaden the outlook of students, but also to prepare them for the choice of a possible future 

profession.  

Key words: technology lessons at school, lecture, wood gluing, glued laminated timber.  

 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʡ  ʰʢʦʣʳ ʷʚʣʷʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʫʯʘʱʠʭʩʷ ʢ  

ʪʚʦʨʯʝʩʢʦʤʫ ʦʚʣʘʜʝʥʠʶ ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʤʠ ʟʥʘʥʠʷʤʠ, ʥʘʚʳʢʘʤʠ ʠ ʫʤʝʥʠʷʤʠ [6], ʢ ʦʩʦʟʥʘʥ-

ʥʦʤʫ  ʚʳʙʦʨʫ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ  ʥʘ ʦʩʥʦʚʝ ʜʦʩʪʘʪʦʯʥʳʭ ʜʣʷ ʵʪʦʛʦ ʩʚʝʜʝʥʠʡ ʦ ʥʝʡ,  ʚ ʪʦʤ ʯʠʩʣʝ 

ʥʘ ʦʩʥʦʚʝ  ʨʘʟʚʠʪʠʷ ʠʥʪʝʨʝʩʘ ʢ ʧʦʣʫʯʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ  ʧʨʦʮʝʩʩʘʭ. ʋʨʦʢʠ ʪʝʭ-

ʥʦʣʦʛʠʠ  ʠ ʩʦʧʫʪʩʪʚʫʶʱʘʷ ʠʤ ʚʥʝʢʣʘʩʩʥʘʷ ʨʘʙʦʪʘ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʪʘʢʦʡ ʤʥʦʛʦʘʩ-

ʧʝʢʪʥʦʡ  ʟʘʜʘʯʠ [10, 11, 14].   

 ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʚʦʧʨʦʩʳ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʠʷ ʣʝʢʮʠʠ, ʮʝʣʴʶ  

ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ  ʦʟʥʘʢʦʤʣʝʥʠʝ  ʫʯʘʱʠʭʩʷ ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʩʢʣʝʠʚʘʥʠʷ ʜʨʝʚʝʩʠʥʳ   ʜʣʷ ʧʨʠʚʣʝʯʝ-

ʥʠʷ ʠʭ  ʚʥʠʤʘʥʠʷ ʢ ʵʪʦʤʫ ʧʨʦʮʝʩʩʫ, ʧʦʩʢʦʣʴʢʫ ʧʨʠʤʝʥʷʶʱʠʝ  ʪʘʢʫʶ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ  

ʷʚʣʷʶʪʩʷ ʨʘʟʚʠʚʘʶʱʠʤʠʩʷ,  ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ (ʦʩʦʙʝʥʥʦ ʠʟʛʦʪʘʚʣʠʚʘʶʱʠʝ  ʢʣʝʝʥʳʡ ʙʨʫʩ), ʘ ʧʦʪʦ-

ʤʫ  ʪʨʝʙʫʶʱʠʤʠ  ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʧʦʣʥʝʥʠʷ ʢʘʜʨʦʚ.   ɺʳʙʦʨ  ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʚ ʣʝʢʮʠʠ  ʪʝʭʥʦʣʦ-

ʛʠʠ ʠʤʝʥʥʦ ʜʨʝʚʝʩʠʥʳ ʦʙʲʷʩʥʷʝʪʩʷ ʯʝʪʳʨʴʤʷ   ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʜʘʣʝʝ  ʧʨʠʯʠʥʘʤʠ. 

ʇʝʨʚʘʷ ʧʨʠʯʠʥʘ.  ɼʨʝʚʝʩʠʥʘ  ʚʩʝʛʜʘ ʠʛʨʘʣʘ ʠ ʩʝʡʯʘʩ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ.  

ʆʥʘ ʷʚʣʷʝʪʩʷ  çʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ʮʠʚʠʣʠʟʘʮʠʠ. ɼʘʞʝ ʚ ʥʘʰʠ ʜʥʠ ʦʥʘ ʦʩʪʘʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʜʣʷ ʯʝʣʦʚʝʢʘ ʚʠʜʦʚ ʩʳʨʴʷè [12]. ɹʝʟ ʪʘʢʦʛʦ ʩʳʨʴʷ  ʥʝ ʤʦʛʣʠ ʙʳ ʦʙʦʡʪʠʩʴ ʩʘ-

ʤʳʝ ʨʘʟʥʳʝ  ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺ  ʧʨʠʨʦʜʥʦʤ ʚʠʜʝ  ʜʨʝʚʝʩʠʥʘ  çʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 
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ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʪʦʧʣʠʚʘ, ʘ ʚ ʨʘʟʤʝʣʴʯʝʥʥʦʤ ʠ ʭʠʤʠʯʝʩʢʠ ʦʙʨʘʙʦʪʘʥʥʦʤ ʚʠʜʝ ï ʢʘʢ ʩʳ-

ʨʴʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʫʤʘʛʠ, ʜʨʝʚʝʩʥʦʚʦʣʦʢʥʠʩʪʳʭ ʧʣʠʪ, ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʣʦʢʥʘè [12]. 

ɺʪʦʨʘʷ ʧʨʠʯʠʥʘ. ɼʝʨʝʚʦ ï  ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʡ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʤ ʚʩʝʛʜʘ ʤʦʞʝʪ ʨʘʩʧʦʣʘ-

ʛʘʪʴ ʫʯʠʪʝʣʴ ʚ ʥʝʦʙʭʦʜʠʤʦʤ ʜʣʷ ʦʙʫʯʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʦʙʲʸʤʝ. 

ʊʨʝʪʴʷ ʧʨʠʯʠʥʘ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʜʨʝʚʝʩʠʥʦʡ ʫʯʠʪʝʣʴ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ  ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʦʩʪʘʪʦʯʥʦ  ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʠ ʩʘʤʳʝ  ʨʘʟʥʳʝ ʧʦ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ, ʪʚʦʨʯʝʩʢʠ ʨʘʟʚʠ-

ʚʘʷ ʫʯʝʥʠʢʦʚ.  ɺʳʙʦʨ ʬʦʨʤʳ ʠʩʭʦʜʥʦʛʦ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʪʦʡ ʠʣʠ ʠʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʦʧʨʝʜʝʣʷʝʪ 

ʫʯʠʪʝʣʴ, ʥʦ ʥʘʯʠʥʘʪʴ ʞʝʣʘʪʝʣʴʥʦ  ʩ ʦʙʱʝʡ  ʦʟʥʘʢʦʤʠʪʝʣʴʥʦʡ ʣʝʢʮʠʠ. 

ʏʝʪʚʸʨʪʘʷ ʧʨʠʯʠʥʘ. ʈʘʙʦʪʘ ʩ  ʜʨʝʚʝʩʠʥʦʡ ʧʦʟʚʦʣʷʝʪ  ʫʯʠʪʳʚʘʪʴ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʥʘʮʠʦ-

ʥʘʣʴʥʳʝ ʪʨʘʜʠʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʧʦʯʪʠ ʚʩʝ ʥʘʨʦʜʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʝʸ.  

ʇʝʨʝʜ ʧʦʜʛʦʪʦʚʢʦʡ ʣʝʢʮʠʠ ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ ʩʥʘʯʘʣʘ ʜʣʷ ʩʝʙʷ ʯʸʪʢʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʝʸ ʪʝʤʫ, 

ʮʝʣʴ ʠ ʧʣʘʥ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʦʡ: çʊʝʭʥʦʣʦʛʠʷ ʩʢʣʝʠʚʘʥʠʷ ʜʨʝʚʝʩʠʥʳè. ʎʝʣʴ 

ʞʝ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʙʣʠʞʘʡʰʫʶ ʠ ʦʪʜʘʣʸʥʥʫʶ.  

ɺ ʢʘʯʝʩʪʚʝ ʙʣʠʞʘʡʰʝʡ ʮʝʣʠ ʞʝʣʘʪʝʣʴʥʦ ʚʳʙʨʘʪʴ ʩʣʝʜʫʶʱʫʶ: 

ï ʦʟʥʘʢʦʤʠʪʴ ʫʯʘʱʠʭʩʷ ʩ ʪʝʭʥʦʣʦʛʠʝʡ  ʩʢʣʝʠʚʘʥʠʷ ʜʨʝʚʝʩʠʥʳ ʜʣʷ  ʦʩʤʳʩʣʝʥʥʦʛʦ ʚʦʩʧʨʠ-

ʷʪʠʷ  ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʦ ʚʨʝʤʷ ʵʢʩʢʫʨʩʠʠ ʠ / ʠʣʠ ʚʦ ʚʨʝʤʷ ʧʨʦʩʤʦʪʨʘ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʝʛʦ ʚʠʜʝʦʨʦʣʠʢʘ, ʯʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ  ʨʘʩʰʠʨʝʥʠʶ ʢʨʫʛʦʟʦʨʘ ʫʯʝʥʠʢʦʚ;  

ï ʩʜʝʣʘʪʴ ʧʦʥʷʪʥʳʤʠ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʪʝʭʥʦʣʦʛʠʠ ʩʢʣʝʠʚʘʥʠʷ ʜʨʝʚʝʩʠʥʳ, ʠʩʧʦʣʴʟʫʝʤʦʡ 

ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘ ʫʨʦʢʝ.  

ɺ ʢʘʯʝʩʪʚʝ ʦʪʜʘʣʸʥʥʦʡ ï ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʰʢʦʣʴʥʠʢʦʚ ʢ ʧʨʦʬʝʩʩʠʷʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʧʨʠ-

ʤʝʥʝʥʠʝʤ  ʪʝʭʥʦʣʦʛʠʠ ʩʢʣʝʠʚʘʥʠʷ,  ʜʣʷ ʚʦʟʤʦʞʥʦʛʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʳʙʦʨʘ ʝʸ. 

ʅʝ ʪʦʣʴʢʦ ʪʝʤʫ, ʮʝʣʴ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʫʶ ʫʞʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ  ʜʣʷ ʫʯʘʱʠʭʩʷ, ʘ  ʪʘʢʞʝ 

ʧʣʘʥ ʣʝʢʮʠʠ ʞʝʣʘʪʝʣʴʥʦ ʧʨʝʜʩʪʘʚʠʪʴ  ʫʯʝʥʠʢʘʤ  ʥʘ ʵʢʨʘʥʝ ʠ ʦʟʚʫʯʠʪʴ ʠʭ: 
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ʊʝʤʘ ʣʝʢʮʠʠ:  ʊɽʍʅʆʃʆɻʀʗ ʉʂʃɽʀɺɸʅʀʗ ɼʈɽɺɽʉʀʅʓ 

ʎʝʣʴ,  ʢʦʪʦʨʫʶ ʥʫʞʥʦ ʜʦʩʪʠʯʴ ʫʯʘʱʠʤʩʷ  ʚ ʨʝʟʫʣʴʪʘʪʝ  ʧʨʦʩʣʫʰʠʚʘʥʠʷ ʣʝʢʮʠʠ: 

ʘ) ʙʣʠʞʘʡʰʘʷ:  
ï ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʪʝʭʥʦʣʦʛʠʝʡ  ʩʢʣʝʠʚʘʥʠʷ ʜʨʝʚʝʩʠʥʳ ʜʣʷ  ʦʩʤʳʩʣʝʥʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ  ʵʪʦ-

ʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʦ ʚʨʝʤʷ ʵʢʩʢʫʨʩʠʠ ʠ / ʠʣʠ ʚʦ ʚʨʝʤʷ ʧʨʦʩʤʦʪʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʚʠʜʝʦʨʦʣʠʢʘ;  

              ï ʧʦʜʛʦʪʦʚʠʪʴʩʷ ʢ ʧʦʥʠʤʘʥʠʶ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʪʝʭʥʦʣʦʛʠʠ ʩʢʣʝʠʚʘʥʠʷ ʜʨʝʚʝʩʠʥʳ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘ ʫʨʦʢʝ;  

ʙ) ʦʪʜʘʣʸʥʥʘʷ: ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʦʬʝʩʩʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ  ʪʝʭʥʦʣʦʛʠʠ 

ʩʢʣʝʠʚʘʥʠʷ  ʜʣʷ ʚʦʟʤʦʞʥʦʛʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʳʙʦʨʘ ʝʸ. 

 

ʇʣʘʥ ʣʝʢʮʠʠ 

1.ʊʝʨʤʠʥʳ çʩʢʣʝʠʚʘʥʠʝè ʠ çʜʨʝʚʝʩʠʥʘè. ʂʣʝʝʥʳʡ ʙʨʫʩ ʢʘʢ ʧʨʦʜʫʢʪ  ʩʢʣʝʠʚʘʥʠʷ ʜʨʝʚʝʩʠʥʳ. 

2.ʇʦʪʨʝʙʥʦʩʪʴ ʦʙʱʝʩʪʚʘ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ  ʪʝʭʥʦʣʦʛʠʠ ʩʢʣʝʠʚʘʥʠʷ ʜʨʝʚʝʩʠʥʳ 

3. ʆʩʥʦʚʥʳʝ ʩʪʘʜʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ  ʩʢʣʝʠʚʘʥʠʷ ʜʨʝʚʝʩʠʥʳ 

 

 

ɿʘʪʝʤ ʩʣʝʜʫʝʪ ʧʨʦʜʦʣʞʠʪʴ ʣʝʢʮʠʶ, ʥʘʟʳʚʘʷ ʧʫʥʢʪʳ ʧʣʘʥʘ, ʦʙʦʟʥʘʯʝʥʥʳʝ ʥʘ ʵʢʨʘʥʝ ʠ ʨʘʩ-

ʢʨʳʚʘʷ ʠʭ ʩʦʜʝʨʞʘʥʠʝ. 

1. ʊʝʨʤʠʥʳ çʩʢʣʝʠʚʘʥʠʝè ʠ çʜʨʝʚʝʩʠʥʘè. ʂʣʝʝʥʳʡ ʙʨʫʩ ʢʘʢ ʧʨʦʜʫʢʪ  ʩʢʣʝʠʚʘʥʠʷ ʜʨʝ-

ʚʝʩʠʥʳ 

ʇʝʨʝʜ ʦʟʥʘʢʦʤʣʝʥʠʝʤ ʫʯʘʱʠʭʩʷ ʩ ʜʝʬʠʥʠʮʠʷʤʠ ʪʝʨʤʠʥʦʚ çʩʢʣʝʠʚʘʥʠʝè ʠ çʜʨʝʚʝʩʠʥʘè 

ʫʯʠʪʝʣʴ ʤʦʞʝʪ  ʩʥʘʯʘʣʘ ʦʙʨʘʪʠʪʴʩʷ ʢ ʫʯʘʱʠʤʩʷ ʩ ʟʘʜʘʥʠʝʤ ï  ʧʦʧʨʦʙʦʚʘʪʴ ʩʘʤʠʤ ʜʘʪʴ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʥʘʟʚʘʥʥʳʭ ʪʝʨʤʠʥʦʚ. ɿʘʪʝʤ, ʧʦʩʣʝ ʦʙʩʫʞʜʝʥʠʷ ʦʪʚʝʪʦʚ, ʞʝʣʘʪʝʣʴʥʦ  ʧʨʠʚʝʩʪʠ ʦʬʠʮʠʘʣʴʥʦ 

ʧʨʠʟʥʘʥʥʳʝ ʜʝʬʠʥʠʮʠʠ ʠʭ  ʥʘ ʵʢʨʘʥʝ, ʩʦʧʨʦʚʦʞʜʘʷ ʥʝʦʙʭʦʜʠʤʳʤ ʢʦʤʤʝʥʪʘʨʠʝʤ: 
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ʉʢʣʝʠʚʘʥʠʝ ï çʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʥʝʨʘʟʲʸʤʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʜʚʫʭ ʧʦʚʝʨʭʥʦʩʪʝʡ (ʩʫʙʩʪʨʘʪʦʚ) ʩ 

ʧʦʤʦʱʴʶ ʢʣʝʷè [18].  
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ɼʨʝʚʝʩʠʥʘ  ï ʵʪʦ  çʩʨʘʚʥʠʪʝʣʴʥʦ ʪʚʝʨʜʳʡ ʠ ʧʨʦʯʥʳʡ ʚʦʣʦʢʥʠʩʪʳʡ ʤʘʪʝʨʠʘʣ, ʩʢʨʳʪʘʷ 

ʢʦʨʦʡ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʩʪʚʦʣʦʚ, ʚʝʪʚʝʡ ʠ ʢʦʨʥʝʡ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʘ. ʉʦʩʪʦʠʪ ʠʟ ʙʝʩʯʠʩʣʝʥ-

ʥʳʭ ʪʨʫʙʢʦʚʠʜʥʳʭ ʢʣʝʪʦʢ ʩ ʦʙʦʣʦʯʢʘʤʠ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʮʝʣʣʶʣʦʟʳ, ʧʨʦʯʥʦ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʭ 

ʧʝʢʪʘʪʘʤʠ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ ʚ ʧʦʯʪʠ ʦʜʥʦʨʦʜʥʫʶ ʤʘʩʩʫè  [1˻΄͙͋͊͟Η ˮͫͭͦ;͙ͤ͟ ͫͫ·͙͟͡ ͔ͤ ͚ͤ͊π

͔͒ͤΦ].   

 

 ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ ʩʢʣʝʠʚʘʥʠʷ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝ-

ʥʠʷ ʢʣʝʝʥʦʛʦ ʙʨʫʩʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʠʤʝʪʴ ʜʣʠʥʫ ʦʪ 6 ʜʦ 14 ʤʝʪʨʦʚ, ʢʣʝʝʥʳʭ ʜʝʨʝʚʷʥʥʳʭ ʢʦʥʩʪ-

ʨʫʢʮʠʡ (ʂɼʂ) ʠ ʜʨ. ʠʟʜʝʣʠʡ ʠ ʪʦʞʝ ʧʨʠʚʝʩʪʠ  ʠʭ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘ ʵʢʨʘʥʝ:  
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çʂʣʝʝʥʳʡ ʙʨʫʩ ï ʵʪʦ ʤʘʪʝʨʠʘʣ ʠʟ ʜʨʝʚʝʩʠʥʳ, ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʩ ʧʦʤʦʱʴʶ ʩʢʣʝʠʚʘʥʠʷ ʤʝ-

ʞʜʫ ʩʦʙʦʡ ʚ ʙʨʫʩ ʩʨʘʱʝʥʥʳʭ ʧʦ ʜʣʠʥʝ ʙʝʟʜʝʬʝʢʪʥʳʭ ʜʦʩʦʢè [18]. 

ʂʣʝʝʥʳʝ  ʜʝʨʝʚʷʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ (ʂɼʂ) ï çɻ ʪʦ ʤʦʥʦʣʠʪʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʝʨʝʚʷʥʥʳʭ 

ʜʝʪʘʣʝʡ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʚʟʘʠʤʦʨʘʩʧʦʣʦʞʝʥʠʷ, ʩʦʝʜʠʥʝʥʥʳʭ ʢʣʝʝʚʦʡ ʧʨʦʩʣʦʡʢʦʡ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʥʝʩʫʱʠʭ, ʦʛʨʘʞʜʘʶʱʠʭ ʠ/ʠʣʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʚ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʠʟʜʝʣʠʷʭ ʠ ʢʦʥʩʪʨʫʢʮʠʷʭè [15]. 

 

ʇʨʠ ʨʘʩʩʢʘʟʝ  ʦ ʢʣʝʝʥʳʭ ʜʝʨʝʚʷʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʫʯʠʪʝʣʶ  ʩʣʝʜʫʝʪ ʝʱʸ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʥʠ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ çʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʙʣʘʛʦʜʘʨʷ ʚʳʜʘʶʱʠʤʩʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʩʪʨʫʢʮʠʷʤ ʠʟ 

ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʦʯʥʦʩʪʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʧʨʠʭʦʜʷʱʠʤʩʷ ʥʘ ʝʜʠʥʠʮʫ ʤʘʩʩʳ ʢʦʥʩʪʨʫʢ-

ʮʠʠè [18]. ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ,  ʘ ʪʘʢʞʝ ʭʦʨʦʰʠʤʠ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳ-

ʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʀʭ ʛʣʘʜʢʘʷ  ʧʦʚʝʨʭʥʦʩʪʴ  ʥʝ ʪʨʝʙʫʝʪ ʦʩʦʙʳʭ ʟʘʪʨʘʪ ʥʘ ʦʙʨʘʙʦʪʢʫ ʟʜʘʥʠʡ  ʚʥʫʪʨʠ ʠ 

ʩʥʘʨʫʞʠ. 

ʇʦʩʣʝ ʧʨʠʚʝʜʸʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ  ʤʦʞʥʦ ʧʝʨʝʡʪʠ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʚʪʦʨʦʛʦ ʚʦʧʨʦʩʘ ʧʣʘʥʘ 

ʣʝʢʮʠʠ. 

2.ʇʦʪʨʝʙʥʦʩʪʴ ʦʙʱʝʩʪʚʘ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ  ʪʝʭʥʦʣʦʛʠʠ ʩʢʣʝʠʚʘʥʠʷ ʜʨʝʚʝʩʠʥʳ 

ʉʥʘʯʘʣʘ ʫʯʠʪʝʣʴ ʤʦʞʝʪ ʩʧʨʦʩʠʪʴ ʫ ʫʯʘʱʠʭʩʷ ʦ ʧʨʠʯʠʥʝ ʧʦʪʨʝʙʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝ-

ʩʪʚʘ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʩʢʣʝʠʚʘʥʠʷ ʜʨʝʚʝʩʠʥʳ.  ʇʦʩʣʝ ʦʙʩʫʞʜʝʥʠʷ ʧʦʜʚʦʜʷʪʩʷ ʠʪʦʛʠ. 

ʋʯʠʪʝʣʴ ʩʦʦʙʱʘʝʪ, ʯʪʦ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʙʝʨʝʛʘʪʴ ʣʝʩ, ʧʦʣʫʯʘʷ ʧʨʠ ʵʪʦʤ ʤʘʪʝʨʠʘʣ 

ʚ ʚʠʜʝ ʢʣʝʝʥʦʛʦ ʙʨʫʩʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʳʩʪʨʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ  ʪʸʧʣʳʭ, ʢʨʘʩʠʚʳʭ 

ʠ ʟʚʫʢʦʧʦʛʣʦʱʘʶʱʠʭ ʜʦʤʦʚ, ʯʪʦ ʦʩʦʙʝʥʥʦ  ʘʢʪʫʘʣʴʥʦ ʧʨʠ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʷʭ;  ʥʘʧʨʠʤʝʨ, ʧʨʠ 

ʥʘʚʦʜʥʝʥʠʠ, ʧʦʞʘʨʘʭ, ʟʝʤʣʝʪʨʷʩʝʥʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʫʯʝʥʠʢʠ ʜʦʣʞʥʳ ʟʥʘʪʴ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ ʩʢʣʝʠ-

ʚʘʥʠʷ ʜʨʝʚʝʩʠʥʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʝʙʝʣʴʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ɹʝʟʫʩʣʦʚʥʦ, ʚ ʣʝʢʮʠʠ ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ ʫʢʘʟʘʪʴ ʥʝ ʪʦʣʴʢʦ  ʜʦʩʪʦʠʥʩʪʚʘ ʧʨʠʤʝʥʝʥʠʷ ʢʣʝʝʚʦʡ 

ʜʨʝʚʝʩʠʥʳ, ʥʦ ʠ ʝʸ  ʥʝʜʦʩʪʘʪʢʠ. 

ɼʦʩʪʦʠʥʩʪʚʘ: ʢʣʝʝʥʘʷ ʜʨʝʚʝʩʠʥʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʮʝʣʴʥʦʡ  ʜʨʝʚʝʩʠʥʳ  ʪʝʤ, ʯʪʦ ʦʥʘ ʩʦ  ʚʨʝ-

ʤʝʥʝʤ ʚʩʸ ʞʝ ʩʦʭʨʘʥʷʝʪ ʬʦʨʤʫ ʠ ʨʘʟʤʝʨʳ, ʥʠʟʢʫʶ ʪʦʢʩʠʯʥʦʩʪʴ [7]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʦʡ  ʜʨʝʚʝʩʠ-

ʥʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʙʝʨʝʞʝʥʠʶ ʣʝʩʥʳʭ  ʨʝʩʫʨʩʦʚ, ʯʪʦ ʩʝʡʯʘʩ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʡ ʧʨʦʙʣʝʤʦʡ.  

ʅʝʜʦʩʪʘʪʢʠ: ʧʣʦʭʦʡ ʚʦʟʜʫʭʦʦʙʤʝʥ, ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ, ʤʘʪʝʨʠʘʣ ʧʦʞʘʨʦʦʧʘʩʝʥ.  

 ʊʘʢʠʝ ʠʩʭʦʜʥʳʝ ʩʚʝʜʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʫʯʠʪʝʣʶ  ʧʝʨʝʡʪʠ ʚ ʣʝʢʮʠʠ ʢ ʦʧʠʩʘʥʠʶ  ʫʞʝ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ  ʪʝʭʥʦʣʦʛʠʠ ʩʢʣʝʠʚʘʥʠʷ ʜʨʝʚʝʩʠʥʳ [2, 17], ʪ.ʝ. ʢ ʪʨʝʪʴʝʤʫ ʚʦʧʨʦʩʫ ʧʣʘʥʘ. 

3. ʆʩʥʦʚʥʳʝ ʩʪʘʜʠʠ  ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ  ʩʢʣʝʠʚʘʥʠʷ ʜʨʝʚʝʩʠʥʳ 

ʋʯʠʪʝʣʴ ʜʦʣʞʝʥ ʩʨʘʟʫ ʩʢʘʟʘʪʴ, ʯʪʦ ʢʣʝʝʚʦʝ ʩʦʝʜʠʥʝʥʠʝ ʜʨʝʚʝʩʠʥʳ ʪʦʣʴʢʦ ʢʘʞʝʪʩʷ ʧʨʦʩʪʳʤ, 

ʠ ʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ 5 ʩʪʘʜʠʡ, ʢʦʪʦʨʳʝ ʞʝ-

ʣʘʪʝʣʴʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʥʘ ʵʢʨʘʥʝ ʠ ʦʟʚʫʯʠʪʴ: 

 



45 

 

ʉʣʘʡʜ ˉ 5 

ʆʩʥʦʚʥʳʝ ʩʪʘʜʠʠ  ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ  ʩʢʣʝʠʚʘʥʠʷ ʜʨʝʚʝʩʠʥʳ 

ʘ) ʇʦʜʛʦʪʦʚʢʘ  ʤʘʪʝʨʠʘʣʦʚ ʢ ʩʢʣʝʠʚʘʥʠʶ 

ʙ) ʇʦʜʛʦʪʦʚʢʘ ʢʣʝʝʚʳʭ ʨʘʩʪʚʦʨʦʚ  

ʚ) ʅʘʥʝʩʝʥʠʝ ʢʣʝʷ ʥʘ ʩʢʣʝʠʚʘʝʤʳʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ʛ) ɿʘʧʨʝʩʩʦʚʢʘ ʩʢʣʝʠʚʘʝʤʳʭ ʟʘʛʦʪʦʚʦʢ ʠ ʚʳʜʝʨʞʢʘ ʠʭ ʧʦʜ ʜʘʚʣʝʥʠʝʤ 

ʜ) ɺʳʜʝʨʞʢʘ ʩʢʣʝʝʥʥʳʭ ʟʘʛʦʪʦʚʦʢ ʧʦʩʣʝ ʟʘʧʨʝʩʩʦʚʢʠ 

 

 

 ʇʨʠʚʝʜʸʥʥʳʡ ʧʝʨʝʯʝʥʴ ʩʪʘʜʠʡ  ʩ ʫʢʘʟʘʥʠʝʤ ʠʭ ʢʦʣʠʯʝʩʪʚʘ  ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ  ʣʫʯʰʝʤʫ 

ʫʩʚʦʝʥʠʶ  ʰʢʦʣʴʥʠʢʘʤʠ ʩʦʦʙʱʘʝʤʦʡ ʜʘʣʝʝ ʠʥʬʦʨʤʘʮʠʠ.  

 ʇʨʦʜʦʣʞʝʥʠʝ ʣʝʢʮʠʠ  ʥʘʜʦ ʩʪʨʦʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʨʷʜʢʦʤ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʦʩʥʦʚʥʳʭ 

ʩʪʘʜʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʢʣʝʠʚʘʥʠʷ ʜʨʝʚʝʩʠʥʳ. 

 ʘ) ʇʦʜʛʦʪʦʚʢʘ ʤʘʪʝʨʠʘʣʦʚ ʢ ʩʢʣʝʠʚʘʥʠʶ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʣʝʢʮʠʠ ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ ʧʦʢʘʟʘʪʴ, 

ʚ ʯʸʤ ʟʘʢʣʶʯʘʝʪʩʷ ʫʢʘʟʘʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʠ ʦʪ ʯʝʛʦ ʦʥʘ ʟʘʚʠʩʠʪ.  

ɺʦ-ʧʝʨʚʳʭ, ʧʦʜʛʦʪʦʚʢʘ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʢʣʝʠʚʘʥʠʝ ʧʦ ʪʦʣʱʠʥʝ ʠʣʠ ʧʦ ʰʠ-

ʨʠʥʝ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʣʘʩʪʝʡ, ʚʦ ʚʪʦʨʦʤ ï ʚ ʚʳʨʘʚʥʠʚʘʥʠʠ ʢʨʦʤʦʢ 

ʠʣʠ ʢʨʦʤʦʢ ʠ ʦʜʥʦʡ ʧʣʘʩʪʠ. ʇʨʠ ʵʪʦʤ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 200 ʤʢʤ. ʉʫʯʢʠ ʚʳʨʝ-

ʟʘʶʪʩʷ. ʋ ʫʯʝʥʠʢʦʚ ʤʦʞʥʦ ʩʧʨʦʩʠʪʴ, ʧʦʯʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʥʥʦʝ ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɿʘʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʝʩʪʠ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ, ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩ-

ʧʝʯʠʪʴ  ʧʣʦʪʥʦʩʪʴ  ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʩʢʣʝʠʚʘʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ɺʦ-ʚʪʦʨʳʭ, ʧʦʜʛʦʪʦʚʢʘ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʚʣʘʞʥʦʩʪʠ ʟʘʛʦʪʦʚʦʢ. ʆʥʘ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 

8+/- 2%.  

ʙ) ʇʦʜʛʦʪʦʚʢʘ ʢʣʝʝʚʳʭ ʨʘʩʪʚʦʨʦʚ. ɺ ʣʝʢʮʠʠ ʥʘʜʦ ʩʦʦʙʱʠʪʴ, ʯʪʦ  ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʢʣʝʠ 

ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʚ  ʧʘʩʪʦʦʙʨʘʟʥʦʤ ʚʠʜʝ, ʚ ʞʠʜʢʦʤ, ʧʣʸʥʦʯʥʦʤ, ʘ ʪʘʢʞʝ ʢʘʢ ʦʜʥʦ- ʠ ʤʥʦʛʦʢʦʤʧʦ-

ʥʝʥʪʥʳʡ, ʩ ʨʘʩʪʚʦʨʠʪʝʣʝʤ. ʉʥʘʯʘʣʘ ʧʨʦʚʦʜʠʪʩʷ ʧʨʦʙʥʦʝ ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʢʣʝʷ. ɼʣʷ ʩʤʝʰʠʚʘʥʠʷ 

ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʠʩʧʦʣʴʟʫʶʪ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʤʝʩʠʪʝʣʠ ʠ ʢʣʝʝʤʝʰʘʣʢʠ. 

ɼʣʷ ʩʢʣʝʠʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʯʪʦ ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ ʫʯʠʪʝʣʶ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪ  

ʢʘʨʙʘʤʠʜʦ- ʠ ʬʝʥʦʣʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʝ ʩʚʷʟʫʶʱʠʝ. ʕʪʠ ʩʚʷʟʫʶʱʠʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʢʣʝʝ-

ʚʳʝ ʢʦʤʧʦʟʠʮʠʠ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ, ʯʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʦ.  

ʋʯʠʪʝʣʶ ʩʣʝʜʫʝʪ ʨʘʩʩʢʘʟʘʪʴ ʫʯʘʱʠʤʩʷ, ʯʪʦ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʢʣʝʝʚʳʭ ʧʣʠʪ ʛʦʨʷʯʝʛʦ 

ʩʢʣʝʠʚʘʥʠʷ ʧʨʠʤʝʥʷʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʪʝʨʤʦʨʝʘʢʪʠʚʥʳʝ ʢʣʝʠ. ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʨʠʤʝʥʝʥʠʷ  ʪʘʢʠʭ ʢʣʝʝʚ ʩʦʩʪʘʚʣʷʝʪ  55-90̄ ʉ.    

ɺʦʟʨʘʩʪʘʶʱʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʣʝʸʥʳʭ ʜʨʝʚʝʩʥʳʭ ʤʘʪʝʨʠʘʣʘʭ, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʣʠ ʙʳ  ʵʢʩ-

ʧʣʫʘʪʘʮʠʦʥʥʳʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʪʨʝʙʫʝʪ  ʨʘʟʨʘʙʦʪʢʫ ʤʦʜʠʬʠʢʘʪʦʨʦʚ, ʚʚʦʜʠʤʳʭ ʚ 

ʩʦʩʪʘʚ ʢʘʨʙʘʤʠʜʦ- ʠ ʬʝʥʦʣʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʭ ʩʤʦʣ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ  ʜʣʷ ʩʥʠʞʝʥʠʷ ʪʦʢʩʠʯʥʦʩʪʠ 

ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. ʋʯʠʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ ʥʝ ʨʝʰʸʥʥʳʝ ʜʦ 

ʩʠʭ ʧʦʨ ʧʨʦʙʣʝʤʳ ʚ ʵʪʦʡ ʩʬʝʨʝ. ʊʘʢ, ʥʝ ʫʜʘʣʦʩʴ ʨʘʟʨʘʙʦʪʘʪʴ ʤʦʜʠʬʠʢʘʪʦʨ, ʢʦʪʦʨʳʡ ʙʳ, ʫʣʫʯʰʘʷ 

ʥʝʩʢʦʣʴʢʦ ʦʜʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʣʝʸʥʦʛʦ ʤʘʪʝʨʠʘʣ, ʧʨʠ ʵʪʦʤ ʥʝ ʫʭʫʜʰʘʣ ʙʳ ʜʨʫʛʠʝ [1]. ʊʘʢʘʷ ʠʥ-

ʬʦʨʤʘʮʠʷ ʦ ʥʝʨʝʰʝʥʥʦʡ ʧʨʦʙʣʝʤʝ  ʤʦʞʝʪ ʩʪʘʪʴ ʚ  ʙʫʜʫʱʝʤ ʜʣʷ ʢʘʢʦʛʦ-ʥʠʙʫʜʴ ʫʯʝʥʠʢʘ  ʝʛʦ ʥʘʫʯ-

ʥʦʡ ʮʝʣʴʶ, ʧʦʩʪʘʚʣʝʥʥʦʡ ʝʸ ʚ ʰʢʦʣʝ. ʕʪʦ ʜʦʣʞʝʥ ʠʤʝʪʴ ʚ ʚʠʜʫ ʫʯʠʪʝʣʴ, ʚʢʣʶʯʘʷ ʚ ʩʚʦʶ ʣʝʢʮʠʶ ʠ 

ʪʘʢʦʡ ʤʘʪʝʨʠʘʣ. 

ʚ) ʅʘʥʝʩʝʥʠʝ ʢʣʝʷ ʥʘ ʩʢʣʝʠʚʘʝʤʳʝ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʣʝʢʮʠʠ  ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ ʦʟʥʘʢʦʤʠʪʴ 

ʫʯʘʱʠʭʩʷ  ʩ ʫʩʣʦʚʠʷʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʢʣʝʠʚʘʥʠʷ ʜʨʝʚʝʩʠʥʳ ʞʠʜʢʠʤ ʢʣʝʝʤ.  

ʇʝʨʝʯʝʥʴ ʵʪʠʭ ʫʩʣʦʚʠʡ ʞʝʣʘʪʝʣʴʥʦ ʧʦʢʘʟʘʪʴ ʥʘ ʵʢʨʘʥʝ:  

ʉʣʘʡʜ ˉ 6 

ʋʩʣʦʚʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʢʣʝʠʚʘʥʠʷ ʜʨʝʚʝʩʠʥʳ ʞʠʜʢʠʤ ʢʣʝʝʤ 

1) ʥʘ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʧʦʚʝʨʭʥʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʪʱʘʪʝʣʴʥʦ ʟʘʱʠʱʝʥʘ ʦʪ ʟʘʛʨʷʟʥʝʥʠʡ: ʦʪ ʧʣrʠ,  

ʩʪʨʫʞʢʠ, ʞʠʨʘ, ʣʘʢʘ;  

2) ʪʝʤʧʝʨʘʪʫʨʘ ʢʣʝʷ ʙʳʣʘ  ʙʳʪʴ ʧʦʚʳʰʝʥʘ; 

3)  ʚʷʟʢʦʩʪʴ ʢʣʝʷ  ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʥʠʞʝʥʘ ʧʫʪʝʤ ʩʤʘʯʠʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ (ʦʪ ʩʤʘʯʠʚʘʥʠʷ ʜʦ 
ʩʢʣʝʠʚʘʥʠʷ ʥʝ ʙʦʣʝʝ 8 ʯʘʩʦʚ).   



46 

 

ɺʪʦʨʦʝ ʠ ʪʨʝʪʴʝ ʫʩʣʦʚʠʷ ʥʫʞʜʘʶʪʩʷ ʚ ʧʦʷʩʥʝʥʠʠ, ʢ ʢʦʪʦʨʦʤʫ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʚʣʝʯʝʥʳ ʪʘʢʞʝ 

ʫʯʘʱʠʝʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ  ʫʯʝʥʠʢʠ ʜʦʣʞʥʳ ʧʦʥʷʪʴ ʧʨʠʯʠʥʳ ʚʳʜʚʠʞʝʥʠʷ ʢʘʞʜʦʛʦ ʠʟ ʫʩʣʦʚʠʡ.  ɺʪʦ-

ʨʦʝ ʫʩʣʦʚʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʢʣʝʷ  ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʧʨʦ-

ʥʠʢʥʦʚʝʥʠʷ ʞʠʜʢʦʩʪʠ ʚ ʜʨʝʚʝʩʠʥʫ. ʊʨʝʪʴʝ ʫʩʣʦʚʠʝ ï  ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ  ʫʤʝʥʴʰʝʥʠʷ ʚʷʟʢʦʩʪʠ ʢʣʝʷ, 

ʯʪʦ ʩʚʷʟʘʥʦ ʩ  ʪʝʤ, ʯʪʦ ʧʨʠ ʥʘʥʝʩʝʥʠʠ ʢʣʝʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʞʠʜʢʦʩʪʴ, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ ʢʣʝʝ, ʧʨʦʥʠ-

ʢʘʝʪ ʚ ʚʝʨʭʥʠʝ ʩʣʦʠ ʜʨʝʚʝʩʠʥʳ. ɺ  ʨʝʟʫʣʴʪʘʪʝ  ʧʨʦʠʩʭʦʜʠʪ ʝʝ ʥʘʙʫʭʘʥʠʝ.  

ʅʘ ʣʝʢʮʠʠ ʫʯʠʪʝʣʴ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʨʤʠʥ ʘʜʛʝʟʠʷ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʠʚ ʝʛʦ, ʥʦ 

ʧʨʠ ʵʪʦʤ  ʜʦʣʞʝʥ ʠʤʝʪʴ ʚ ʚʠʜʫ ʥʘʣʠʯʠʝ  ʨʘʟʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʜʘʥʥʦʛʦ ʪʝʨʤʠʥʘ, ʪʨʠ ʠʟ ʢʦʪʦʨʳʭ 

ʧʨʠʚʝʜʝʥʳ ʜʘʣʝʝ, ʦʜʥʘʢʦ  ʜʣʷ ʧʨʦʚʦʜʠʤʦʛʦ ʫʯʝʙʥʦʛʦ ʟʘʥʷʪʠʷ ʝʤʫ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʦʜʥʦ. 

ɺ ʩʧʨʘʚʦʯʥʠʢʝ ʧʦʜ ʨʝʜʘʢʮʠʝʡ ʖ.ʇ. ʉʦʣʥʮʝʚʘ ʘʜʛʝʟʠʷ  ʦʧʨʝʜʝʣʷʝʪʩʷ  ʢʘʢ ʪʝʨʤʠʥ, ʠʤʝʶʱʠʡ 

ʪʨʠ ʟʥʘʯʝʥʠʷ: 

 ɸʜʛʝʟʠʷ ï 

(1) ʉʠʣʘ ʩʮʝʧʣʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʘʷ ʚ ʪʨʫʱʠʭʩʷ ʤʝʩʪʘʭ ʤʝʞʜʫ ʩʤʝʞʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ. ɺ 

ʬʠʟʠʯʝʩʢʦʡ ʭʠʤʠʠ ʘʜʛʝʟʠʷ ʦʟʥʘʯʘʝʪ ʧʨʠʪʷʞʝʥʠʝ ʤʝʞʜʫ ʪʚʝʨʜʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʚʪʦʨʦʡ (ʞʠʜʢʦʡ 

ʠʣʠ ʪʚʝʨʜʦʡ) ʬʘʟʦʡ. ʕʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʫʩʣʦʚʠʠ ʦʙʨʘʪʠʤʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. ɺ ʤʝʭʘʥʠʯʝ-

ʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʩʮʝʧʣʝʥʠʝ ʦʙʳʯʥʦ ʥʝʦʙʨʘʪʠʤʦ. ɺ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʘʜʛʝʟʠʷ 

ʦʙʳʯʥʦ ʩʦʧʨʦʚʦʞʜʘʝʪ ʪʨʝʥʠʝ.  

(2) ʉʠʣʘ ʧʨʠʪʷʞʝʥʠʷ ʤʝʞʜʫ ʤʦʣʝʢʫʣʘʤʠ (ʠʣʠ ʘʪʦʤʘʤʠ) ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʬʘʟ. ʇʨʦʪʠʚʦʧʦ-

ʣʦʞʥʦ cohesion ï ʢʦʛʝʟʠʠ.  

(3) ʉʦʩʪʦʷʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʜʚʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʝʜʠʥʷʶʪʩʷ ʚʤʝʩʪʝ ʙʣʘʛʦʜʘʨʷ ʜʝʡʩʪʚʠʶ ʛʨʘ-

ʥʠʯʥʳʭ ʩʠʣ, ʥʘʧʨʠʤʝʨ ʚʘʣʝʥʪʥʦʩʪʠè [9]. 

ʉ.ɸ. ʂʫʟʥʝʮʦʚʳʤ ʘʜʛʝʟʠʷ  ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ çʩʣʠʧʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʚʫʭ ʨʘʟʥʦʨʦʜʥʳʭ 

ʪʝʣè  

ʈ.ɿ. ʊʝʤʢʠʥʘ ʩʯʠʪʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ  ʚʳʜʝʣʠʪʴ ʜʚʘ ʪʠʧʘ ʘʜʛʝʟʠʠ. ʇʝʨʚʳʡ ʪʠʧ ï ʤʝʭʘʥʠʯʝ-

ʩʢʘʷ  ʘʜʛʝʟʠʷ,  ʚʪʦʨʦʡ ʪʠʧ ï ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʘʜʛʝʟʠʷ [13].  

ɺʘʞʥʦ, ʯʪʦʙʳ ʫʯʠʪʝʣʴ ʚ ʣʝʢʮʠʠ ʦʪʨʘʟʠʣ ʮʝʣʳʡ ʨʷʜ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʥʘʙʣʶʜʘʝʤʳʭ ʧʨʠ ʧʨʦ-

ʮʝʩʩʝ ʩʢʣʝʠʚʘʥʠʷ,  ʠ  ʦʙʨʘʪʠʣ ʥʘ ʥʠʭ ʚʥʠʤʘʥʠʝ ʫʯʝʥʠʢʦʚ.  ʅʘʧʨʠʤʝʨ, ʧʨʦʷʚʣʝʥʠʝ ʧʨʠ ʩʢʣʝʠʚʘ-

ʥʠʠ ʪʘʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ: ʫʩʢʦʨʝʥʠʝ ʦʪʚʝʨʞʜʝʥʠʷ ʢʣʝʷ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʧʨʦʯʥʦʩʪʠ ʢʣʝʝʚʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ [1]. ʅʦ ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʩʦʦʙʱʠʪʴ ʦ ʪʦʡ ʠʣʠ ʠʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʞʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ 

ʫʯʠʪʝʣʴ ʧʦʧʨʦʩʠʣ ʫʯʘʱʠʭʩʷ ʚʳʩʢʘʟʘʪʴ ʩʚʦʸ ʧʨʝʜʧʦʣʦʞʝʥʠʝ. ʅʘʧʨʠʤʝʨ, ʟʘʜʘʪʴ ʪʘʢʦʡ ʚʦʧʨʦʩ: ʫʩʢʦ-

ʨʝʥʠʝ ʦʪʚʝʨʞʜʝʥʠʷ ʢʣʝʷ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʠʣʠ ʢ  ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʯʥʦʩʪʠ ʢʣʝʝʚʦʛʦ ʩʦʝʜʠʥʝ-

ʥʠ?̫ ʕʪʦ ʧʦʚʳʩʠʪ ʚʥʠʤʘʥʠʝ ʫʯʝʥʠʢʦʚ ʢ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʟʘʧʦʤʠʥʘʥʠʶ ʝʸ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʠʪ ʧʨʠ-

ʤʝʥʷʪʴ ʚ ʙʳʪʫ. 

ʋʯʘʱʠʤʩʷ ʤʦʞʥʦ ʩʦʦʙʱʠʪʴ ʦ ʪʘʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ çʉ ʫʚʝʣʠʯʝʥʠʝʤ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʵʥʝʨʛʠʠ ʢʘʯʝʩʪʚʦ ʩʢʣʝʠʚʘʥʠʷ ʧʘʜʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʭʫʜʰʝʥʠʷ ʩʤʘʯʠʚʘʝʤʦʩʪʠ ʜʨʝʚʝʩʠʥʳ ʩʚʷʟʫʶ-

ʱʠʤè  [17]. 

ʂ ʯʠʩʣʫ ʚʳʷʚʣʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʦʪʥʦʩʠʪʩʷ ʪʘʢʞʝ ʪʘʢʘʷ: ʠʟʣʠʰʥʷʷ ʥʘʯʘʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ 

ʜʨʝʚʝʩʠʥʳ, ʢʘʢ ʠ ʥʝʜʦʩʪʘʪʦʯʥʘʷ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʤʝʥʴʰʝʥʠʶ ʧʨʦʯʥʦʩʪʠ ʢʣʝʝʚʦʛʦ ʩʦʝʜʠʥʝ-

ʥʠʷ, ʘ ʟʥʘʯʠʪ, ʢ ʫʭʫʜʰʝʥʠʶ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ.  

ʇʨʠ ʵʪʦʤ ʫʯʘʱʠʝʩʷ ʜʦʣʞʥʳ ʙʳʪʴ ʦʟʥʘʢʦʤʣʝʥʳ ʩ ʚʳʷʚʣʝʥʥʳʤʠ ʠ ʦʧʠʩʘʥʥʳʤʠ ʚ ʣʠʪʝʨʘʪʫʨʝ  

ʥʝʛʘʪʠʚʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ  ʠʟʣʠʰʥʝʡ ʩʫʭʦʩʪʠ ʜʨʝʚʝʩʠʥʳ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʝʩʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʦʩ-

ʥʦʚʥʳʭ, ʧʨʝʞʜʝ ʚʩʝʛʦ,  ʩʣʝʜʫʶʱʠʝ: 

1) ʩʫʭʘʷ ʜʨʝʚʝʩʠʥʘ ʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥʘ ʜʝʬʦʨʤʘʮʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʫʭʫʜʰʘʝʪʩʷ ʝʝ ʢʦʥʪʘʢ-

ʪʠʨʦʚʘʥʠʝ ʩʦ ʩʚʷʟʫʶʱʠʤ ʩʦʩʪʘʚʦʤ; 

2) ʚʧʠʪʳʚʘʥʠʝ ʚʣʘʛʠ ʚʝʨʭʥʠʤʠ ʩʣʦʷʤʠ ʜʨʝʚʝʩʠʥʳ ʧʨʦʠʩʭʦʜʠʪ ʥʘʤʥʦʛʦ ʘʢʪʠʚʥʝʝ;  ʧʨʠ ʵʪʦʤ 

ʢʦʥʪʨʘʩʪ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʦʙʲʝʤʦʤ ʩʢʣʝʠʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚʦʟʨʘʩʪʘʝʪ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ  ʚʥʫʪʨʝʥʥʠʤ ʥʘʧʨʷʞʝʥʠʷʤ ʚ ʢʣʝʝʚʦʤ ʩʣʦʝ; 

3) ʧʦʚʳʰʝʥʥʦʝ ʚʩʘʩʳʚʘʥʠʝ ʚʣʘʛʠ ʠʟ ʢʣʝʷ ʚ ʜʨʝʚʝʩʠʥʫ ʫʚʝʣʠʯʠʚʘʝʪ ʚʷʟʢʦʩʪʴ ʩʘʤʦʛʦ ʢʣʝʷ ʠ 

ʫʤʝʥʴʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʥʝʩʝʥʠʷ ʢʣʝʷ ʥʘ ʩʤʝʞʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ.  

ʇʨʠʚʝʜʸʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʚʳʷʚʣʷʝʤʳʝ ʧʨʠ ʩʢʣʝʠʚʘʥʠʠ ʜʨʝʚʝʩʠʥʳ, ʙʝʟʫʩʣʦʚʥʦ, ʜʘʣʝʢʦ ʥʝ 

ʚʩʝ. ʕʪʦ ʪʦʣʴʢʦ ʧʨʠʤʝʨʳ.  ɺ ʪʝʯʝʥʠʝ ʚʩʝʡ ʣʝʢʮʠʠ ʫʯʠʪʝʣʴ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʝʥ ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠ-

ʤʘʥʠʝ ʫʯʝʥʠʢʦʚ ʠ ʥʘ ʜʨʫʛʠʭ ʟʘʚʠʩʠʤʦʩʪʷʭ.  
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ʊʘʢ, ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʫʯʝʥʠʢʦʚ  ʪʘʢʞʝ ʥʘ ʪʦ, ʯʪʦ ʧʦʜʦʛʨʝʚ ʢʣʝʷ ʜʘʝʪ ʥʝʦʜʥʦʟʥʘʯ-

ʥʳʡ ʵʬʬʝʢʪ: ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ,  ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʤʘʯʠʚʘʥʠʝ ʜʨʝʚʝʩʠʥʳ ʥʘʥʝʩʝʥʥʳʤ ʥʘ ʥʝʝ ʛʦʨʷʯʠʤ 

ʢʣʝʝʤ, ʘ  ʩ ʜʨʫʛʦʡ ï ʜʘʥʥʳʡ ʵʬʬʝʢʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʨʦʯʥʦʩʪʴ ʢʣʝʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʧʦ-

ʩʢʦʣʴʢʫ  ʢʣʝʡ ʥʘʥʦʩʠʪʩʷ ʪʦʥʢʠʤ ʩʣʦʝʤ ʜʣʷ ʝʛʦ ʵʢʦʥʦʤʠʠ. 

 ʋʯʝʥʠʢʠ ʜʦʣʞʥʳ ʟʥʘʪʴ, ʯʪʦ ʧʨʠ ʥʘʛʨʝʚʝ ʤʘʪʝʨʠʘʣʘ ʚ ʧʨʦʮʝʩʩʝ ʩʢʣʝʠʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʥʝ-

ʨʘʚʥʦʤʝʨʥʘʷ ʩʫʰʢʘ ʠ ʫʧʣʦʪʥʝʥʠʝ ʜʨʝʚʝʩʠʥʳ. ɺ ʩʝʨʝʜʠʥʝ ʢʣʝʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʨʘʩʪʚʦʨʠʪʝʣʴ ʥʝ 

ʠʩʧʘʨʷʝʪʩʷ ʠ ʚ ʚʠʜʝ ʨʘʟʦʛʨʝʪʦʛʦ ʧʘʨʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʢ ʚʥʫʪʨʝʥʥʠʤ ʩʣʦʷʤ ʜʨʝʚʝʩʠʥʳ, ʫʚʝʣʠʯʠʚʘʷ ʠʭ 

ʪʝʤʧʝʨʘʪʫʨʫ. ʉ ʢʨʘʝʚ ʚʣʘʛʘ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ ʠʩʧʘʨʷʝʪʩʷ ʠ  ʧʦʥʠʞʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʜʨʝʚʝʩʠʥʳ.  

ʇʨʠ ʧʨʝʢʨʘʱʝʥʠʠ ʛʦʨʷʯʝʛʦ ʧʨʝʩʩʦʚʘʥʠʷ ʩʠʪʫʘʮʠʷ ʠʟʤʝʥʷʝʪʩʷ. ʂʦʥʝʯʥʘʷ ʚʣʘʞʥʦʩʪʴ ʜʨʝʚʝ-

ʩʠʥʳ ʩʥʘʨʫʞʠ ʠ ʚʥʫʪʨʠ, ʘ ʪʘʢʞʝ ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʴ ʜʨʝʚʝʩʠʥʳ, ʟʘʚʠʩʷʱʘʷ ʦʪ ʧʦʨʦʜʳ ʜʝʨʝʚʘ, ʘ ʪʘʢ-

ʞʝ  ʦʪ ʚʣʘʞʥʦʩʪʠ ʟʘʛʦʪʦʚʢʠ, ʧʨʠʚʦʜʠʪ ʢ ʫʧʣʦʪʥʝʥʠʶ ʜʨʝʚʝʩʠʥʳ ʚ ʤʝʩʪʝ ʩʢʣʝʠʚʘʥʠʷ.  

ʋʯʠʪʝʣʶ ʩʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʩʢʣʝʠʚʘʥʠʷ  ʥʘʯʘʣʴʥʦʡ ʚʷʟʢʦʩʪʠ 

ʢʣʝʷʱʝʛʦ ʩʦʩʪʘʚʘ. ʆʥʘ  ʜʦʣʞʥʘ ʙʳʪʴ ʩʪʨʦʛʦ ʚʳʚʝʨʝʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʠ 

ʧʘʨʘʤʝʪʨʦʚ ʩʢʣʝʠʚʘʥʠʷ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩʚʷʟʫʶʱʠʡ ʩʦʩʪʘʚ ʩ ʧʦʥʠʞʝʥʥʦʡ ʥʘʯʘʣʴʥʦʡ ʚʷʟʢʦʩʪʴʶ 

ʫʚʝʣʠʯʠʚʘʝʪ ʧʣʦʱʘʜʴ ʢʦʥʪʘʢʪʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʦʙʨʘʟʫʝʪʩʷ  ʨʘʚʥʦʤʝʨʥʳʡ ʢʣʝʝʚʦʡ ʩʣʦʡ ʠ ʪʝʤ ʩʘ-

ʤʳʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʯʥʦʩʪʴ ʢʣʝʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. ʉ ʜʨʫʛʦʡ ï ʧʨʠ ʩʢʣʝʠʚʘʥʠʠ ʜʨʝʚʝʩʠʥʳ ʤʷʛʢʠʭ 

ʧʦʨʦʜ, ʩʦʜʝʨʞʘʱʠʭ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʧʦʨ, ʚʘʞʥʦ ʫʤʝʥʴʰʠʪʴ ʥʘʙʫʭʘʥʠʝ ʟʘʛʦʪʦʚʢʠ, ʜʣʷ 

ʯʝʛʦ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ  ʙʦʣʝʝ ʚʷʟʢʠʝ ʢʣʝʝʚʳʝ ʩʦʩʪʘʚʳ. ʇʨʠ ʩʢʣʝʠʚʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ 

ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʦʪʚʝʨʞʜʝʥʠʷ ʢʣʝʷ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ ʝʛʦ ʚʷʟʢʦʩʪʠ. 

ɺ ʭʦʜʝ ʣʝʢʮʠʠ ʫʯʘʱʠʝʩʷ ʜʦʣʞʥʳ ʧʦʣʫʯʠʪʴ  ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʥʘʯʘʣʴʥʦʡ 

ʚʷʟʢʦʩʪʠ ʢʣʝʷ  ʜʦʩʪʠʛʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʦʩʥʦʚʥʳʤʠ ʩʧʦʩʦʙʘʤʠ:  

1)ʚʚʝʜʝʥʠʝʤ ʚ ʢʣʝʡ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ;  

2) ʠʟʤʝʥʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʧʨʦʮʝʩʩʘ ʩʢʣʝʠʚʘʥʠʷ;  

3) ʚʩʧʝʥʠʚʘʥʠʝʤ ʢʣʝʷ;  

4) ʜʦʙʘʚʣʝʥʠʝʤ ʚ ʢʣʝʡ ʧʦʚʳʰʘʶʱʠʭ ʠ ʧʦʥʠʞʘʶʱʠʭ ʩʤʦʣ;  

5) ʫʚʝʣʠʯʝʥʠʝʤ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʨʘʩʪʚʦʨʠʪʝʣʷ;  

6) ʠʟʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʩʢʣʝʠʚʘʥʠʝ (ʪʘʢ, ʦʪʢʨʳʪʘʷ ʚʳʜʝʨʞʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩ 

ʥʘʥʝʩʝʥʥʳʤ ʢʣʝʝʚʳʤ ʩʦʩʪʘʚʦʤ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʡ ʯʘʩʪʴ ʨʘʩʪʚʦʨʠʪʝʣʷ ʠʩʧʘʨʷʝʪʩʷ).  

ʅʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʫʯʝʥʠʢʦʚ ʥʘ ʚʘʞʥʫʶ ʨʦʣʴ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʦʙʳʯʥʦ  ʢʣʝʷ, 

ʯʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʱʠʥʦʡ ʥʘʥʦʩʠʤʦʛʦ ʢʣʝʝʚʦʛʦ ʩʦʩʪʘʚʘ.  ɺʘʞʝʥ ʦʧʪʠʤʘʣʴʥʳʡ ʧʦʜʙʦʨ ʝʛʦ ʪʦʣ-

ʱʠʥʳ, ʧʦʩʢʦʣʴʢʫ ʠʟʙʳʪʦʢ  ʠʣʠ ʥʝʜʦʩʪʘʪʦʢ ʢʣʝʷ ʫʤʝʥʴʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʢʣʝʠʚʘʥʠʷ. ʂʨʦʤʝ ʪʦ-

ʛʦ, ʫʚʝʣʠʯʝʥʥʳʡ ʨʘʩʭʦʜ ʢʣʝʷ ʪʨʝʙʫʝʪ  ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʚʨʝʤʝʥʠ ʦʪʚʝʨʜʝʚʘʥʠʷ ʢʣʝʷ ʠ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ  ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʚʥʫʪʨʝʥʥʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʢʣʝʸʥʦʤ ʤʘʪʝʨʠʘʣʝ ʠ ʦʧʘʩʥʦʩʪʴ ʝʛʦ 

ʢʦʨʦʙʣʝʥʠʷ. ʅʝʜʦʩʪʘʪʦʯʥʳʡ ʞʝ ʢʣʝʝʚʦʡ ʩʣʦʡ ʯʨʝʚʘʪ ʯʘʩʪʠʯʥʳʤ ʧʝʨʝʥʦʩʦʤ ʢʣʝʷ ʥʘ ʩʦʧʨʷʞʝʥʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʧʦ ʧʨʠʯʠʥʝ ʧʨʝʨʳʚʠʩʪʦʩʪʠ.  

ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʢʣʝʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʝʛʦ ʪʦʣʱʠʥʳ  ʦʩʥʦʚʳʚʘʝʪʩʷ 

ʥʘ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʜʘʣʝʝ  ʟʘʚʠʩʠʤʦʩʪʷʭ, ʢʦʪʦʨʳʝ  ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ ʥʘʟʚʘʪʴ  ʫʯʘʱʠʤʩʷ: 

1) ʩ ʫʤʝʥʴʰʝʥʠʝʤ  ʪʦʣʱʠʥʳ ʢʣʝʝʚʦʛʦ ʩʣʦʷ ʫʤʝʥʴʰʘʶʪʩʷ ʠ ʝʛʦ ʜʝʬʦʨʤʘʮʠʠ;  

2) ʯʝʤ ʪʦʥʴʰʝ ʢʣʝʝʚʦʡ ʩʣʦʡ, ʪʝʤ ʤʝʥʝʝ ʟʘʤʝʪʥʳ ʧʨʦʮʝʩʩʳ ʫʩʘʜʢʠ ʠ ʪʝʤ ʤʝʥʴʰʝ ʧʨʦʷʚʣʷ-

ʶʪʩʷ ʚʥʫʪʨʝʥʥʠʝ ʥʘʧʨʷʞʝʥʠʷ;  

3) ʚ ʛʨʘʥʠʯʥʳʭ ʩʣʦʷʭ ʩʢʣʝʠʚʘʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʦʨʠʝʥʪʠʨʦ-

ʚʘʥʥʳʭ ʤʦʣʝʢʫʣ. 

ʅʘ ʣʝʢʮʠʠ ʥʫʞʥʦ ʫʢʘʟʘʪʴ, ʯʪʦ ʧʝʨʝʭʦʜ ʢʣʝʷ  ʠʟ ʞʠʜʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʪʚʝʨʜʦʝ ʩʦʧʨʦʚʦʞʜʘʝʪ-

ʩʷ ʧʨʠʦʙʨʝʪʝʥʠʝʤ ʠʤ  ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʥʸʤ  ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ. ʋʢʘʟʘʥʥʳʡ ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʨʠ ʵʪʘʧʘ, ʥʦ ʛʨʘʥʠʮʳ ʢʘ-

ʞʜʦʛʦ ʠʟ ʥʠʭ ʯʝʪʢʦ ʥʝ ʦʧʨʝʜʝʣʷʶʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʢʣʝʷ. 

ʊʨʠ ʩʪʘʜʠʠ ʧʨʦʮʝʩʩʘ  ʩʢʣʝʠʚʘʥʠʷ ʧʨʦʪʝʢʘʶʪ ʦʧʠʩʘʥʥʳʤ ʜʘʣʝʝ ʦʙʨʘʟʦʤ, ʦ ʯʸʤ ʫʯʘʱʠʝʩʷ ʤʦ-

ʛʫʪ  ʧʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʝʩʣʠ ʫʯʠʪʝʣʴ ʩʦʯʪʸʪ ʵʪʦ ʥʝʦʙʭʦʜʠʤʳʤ. ʅʦ ʩʘʤ ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ ʠʤʝʪʴ 

ʦʙ ʵʪʦʤ ʯʸʪʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ.  
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ʋʯʠʪʝʣʴ ʜʦʣʞʝʥ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʥʘ ʧʝʨʚʦʡ  ʩʪʘʜʠʠ  ʚ ʩʠʥʪʝʪʠʯʝʩʢʦʤ ʢʣʝʝʚʦʤ ʩʦʩʪʘʚʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʝʥʦʣʘ ʩ ʬʦʨʤʘʣʴʜʝʛʠʜʦʤ ʦʙʨʘʟʫʶʪʩʷ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 

(ʨʝʟʦʣʳ), ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʨʘʟʚʝʪʚʣʝʥʥʫʶ ʠʣʠ ʣʠʥʝʡʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʕʪʘ ʨʝʘʢʮʠʷ ʥʘʟʳʚʘʝʪʩʷ  ʧʦʣʠ-

ʢʦʥʜʝʥʩʘʮʠʷ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʢʣʝʡ ʨʘʩʪʚʦʨʠʤ ʚ ʚʦʜʝ, ʨʝʟʫʣʴʪʘʪʦʤ ʯʝʛʦ ʷʚʣʷʶʪʩʷ ʚʷʟʢʠʝ ʧʨʦʜʫʢ-

ʪʳ.  

ʅʘ ʚʪʦʨʦʡ ʩʪʘʜʠʠ  ʦʙʨʘʟʫʶʪʩʷ ʨʝʟʠʪʦʣʳ (ʬʝʥʦʣʬʦʨʤʘʣʴʜʝʛʠʜʥʘʷ ʩʤʦʣʘ ʚ ʧʝʨʝʭʦʜʥʦʤ ʩʦ-

ʩʪʦʷʥʠʠ ʧʨʦʮʝʩʩʘ ʦʪʚʝʨʞʝʥʠʷ)  ʩ ʨʝʜʢʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʝʪʢʦʡ. ʇʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʤʘʩ-

ʩʦʚʦʡ ʜʦʣʠ ʚʦʜʳ, ʘ ʦʩʪʘʪʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʘʩʪʦʦʙʨʘʟʥʳʡ, ʥʝ ʨʘʩʪʚʦʨʠʤʳʡ ʚ ʚʦʜʝ ʩʦʩʪʘʚ.  

ʅʘ ʪʨʝʪʴʝʡ ʩʪʘʜʠʠ  ʬʦʨʤʠʨʫʶʪ ʧʦʣʠʤʝʨʳ ʩ ʯʘʩʪʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʝʪʢʦʡ, ʠʤʝʶʱʝʡ 

ʧʦʧʝʨʝʯʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʩʚʷʟʠ. ʂʣʝʡ ʧʨʠʦʙʨʝʪʘʝʪ ʩʚʦʠ ʢʦʥʝʯʥʳʝ ʩʚʦʡʩʪʚʘ: ʦʥ  ʩʪʘʥʦʚʠʪʩʷ ʪʚʝʨʜʳʤ 

ʠ ʥʝ ʨʘʩʪʚʦʨʠʤʳʤ ʚ ʚʦʜʝ.  

ʋʯʠʪʝʣʴ ʪʘʢʞʝ ʜʦʣʞʝʥ ʟʥʘʪʴ, ʯʪʦ ʚ  ʧʨʦʮʝʩʩʝ ʩʢʣʝʠʚʘʥʠʷ ʚ ʢʣʝʝʚʦʤ ʩʦʝʜʠʥʝʥʠʠ ʦʙʨʘʟʫʶʪʩʷ 

ʨʘʟʥʦʛʦ ʨʦʜʘ ʚʥʫʪʨʝʥʥʠʝ ʥʘʧʨʷʞʝʥʠʷ,  ʚʳʟʚʘʥʥʳʝ ʫʩʘʜʢʦʡ ʢʣʝʷ ʠ ʠʟʤʝʥʝʥʠʝʤ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ 

ʟʘʛʦʪʦʚʦʢ. ʇʦʩʣʝ ʧʝʨʝʭʦʜʘ ʢʣʝʷ ʚ ʩʦʩʪʦʷʥʠʝ ʪʨʝʪʴʝʡ ʩʪʘʜʠʠ ʩʚʦʙʦʜʥʦʝ ʠʟʤʝʥʝʥʠʝ ʝʛʦ ʦʙʲʝʤʘ ʩʪʘ-

ʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ ʠ ʚ ʥʝʤ ʚʦʟʥʠʢʘʝʪ ʚʥʫʪʨʝʥʥʝʝ ʥʘʧʨʷʞʝʥʠʝ. ʆʥʦ ʟʘʚʠʩʠʪ  ʢʘʢ ʦʪ ʪʦʣʱʠʥʳ 

ʩʚʷʟʫʶʱʝʛʦ ʩʦʩʪʘʚʘ, ʪʘʢ ʠ ʦʪ ʩʦʩʪʦʷʥʠʷ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʢʣʝʠʚʘʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ: 

ʦʪ ʧʦʨʦʜʳ ʜʨʝʚʝʩʠʥʳ, ʦʪ ʧʣʦʪʥʦʩʪʠ, ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʪ ʚʣʘʞʥʦʩʪʠ, ʦʪ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʠ ʪ.ʜ.  ɺʳ-

ʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʟʘʚʠʩʠʤʦʩʪʴ: ʫʚʝʣʠʯʝʥʠʝ ʪʦʣʱʠʥʳ ʢʣʝʝʚʦʛʦ ʩʣʦʷ ʫʚʝʣʠʯʠʚʘʝʪ ʝʛʦ ʥʝʨʘʚʥʦ-

ʤʝʨʥʦʩʪʴ. ʉʣʝʜʩʪʚʠʝʤ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʨʘʟʣʠʯʥʘʷ ʩʪʝʧʝʥʴ  ʫʩʘʜʢʠ ʚ ʨʘʟʥʳʭ ʪʦʯʢʘʭ ʢʣʝʝʚʦʛʦ ʩʦʝʜʠ-

ʥʝʥʠʷ. ʋʩʘʜʢʘ ʪʘʢʞʝ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʣʦʷ, ʪʦ ʝʩʪʴ ʦʪ ʝʛʦ ʚʷʟʢʦʩʪʠ. ʅʘʠʙʦʣʝʝ 

ʧʦʜʚʝʨʞʝʥʳ ʫʩʘʜʢʝ ʬʝʥʦʣʦ- ʠ ʢʘʨʙʘʤʠʜʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʝ ʢʣʝʠ.  

ʇʨʠ  ʩʢʣʝʠʚʘʥʠʠ  ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʩʩʠʚʥʳʭ ʜʝʪʘʣʝʡ ʫʯʠʪʳʚʘʶʪ, ʯʪʦ ʥʘʛʨʝʚ ʧʨʦʠʩʭʦʜʠʪ ʥʝ-

ʨʘʚʥʦʤʝʨʥʦ ʠ ʠʟʣʠʰʥʝʝ ʪʝʧʣʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʝʩʩʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʨʫʰʝʥʠʶ ʥʘʨʫʞʥʳʭ 

ʩʣʦʝʚ ʜʨʝʚʝʩʠʥʳ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ  ʭʚʦʡʥʳʭ ʧʦʨʦʜ. 

 ɺ ʣʝʢʮʠʠ ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ ʩʦʦʙʱʠʪʴ,  ʯʪʦ  ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʥʳʝ ʩʧʦʩʦʙʳ ʥʘʥʝʩʝʥʠʷ ʢʣʝʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʢʣʝʷ.  

ʇʨʠ ʥʘʥʝʩʝʥʠʠ ʢʣʝʷ ʩʣʝʜʷʪ ʟʘ ʜʦʟʠʨʦʚʢʦʡ, ʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʠ ʦʙʝʩʧʝʯʝʥʠʝʤ 

ʢʦʥʪʘʢʪʘ ʢʣʝʷ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ. ʅʘʥʝʩʝʥʠʝ ʢʣʝʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʥʝʩʝʥʠʝ ʢʠʩʪʴʶ, ʚʘʣʠʢʘʤʠ, ʧʦ-

ʣʠʚʦʤ, ʨʘʩʧʳʣʝʥʠʝʤ, ʩʧʝʮʠʘʣʴʥʳʤʠ ʧʠʩʪʦʣʝʪʘʤʠ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʦʙʦʛʨʝʚʦʤ,  ʦʢʫʥʘʥʠʝʤ ʠ ʠʥʳ-

ʤʠ ʩʧʦʩʦʙʘʤʠ. ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʩʧʦʣʴʟʫʶʪ ʩʧʝʮʠʘʣʴʥʳʡ ʢʣʝʝʥʘʣʠʚʦʯʥʳʡ  ʩʪʘʥʦʢ, ʩ  ʧʦʤʦʱʴʶ ʢʦ-

ʪʦʨʦʛʦ  ʤʦʞʥʦ ʨʘʚʥʦʤʝʨʥʦ ʥʘʥʦʩʠʪʴ ʢʣʝʡ  (ʨʠʩ. 1).   

 

 
 

ʈʠʩ. 1. ʂʣʝʝʥʘʣʠʚʦʯʥʳʡ ʩʪʘʥʦʢ
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ʛ) ɿʘʧʨʝʩʩʦʚʢʘ ʩʢʣʝʠʚʘʝʤʳʭ ʟʘʛʦʪʦʚʦʢ ʠ ʚʳʜʝʨʞʢʘ ʠʭ ʧʦʜ ʜʘʚʣʝʥʠʝʤ.  ʈʘʩʩʤʦʪʨʝʥʠʝ ʵʪʦʡ 

ʩʪʘʜʠʠ ʩʢʣʝʠʚʘʥʠʷ  ʫʯʠʪʝʣʴ ʤʦʞʝʪ ʥʘʯʘʪʴ ʩ ʚʦʧʨʦʩʘ, ʦʙʨʘʱʸʥʥʦʛʦ ʢ ʫʯʘʱʠʤʩʷ: çɼʣʷ ʯʝʛʦ ʥʫʞʥʘ 

ʟʘʧʨʝʩʩʦʚʢʘ ʩʢʣʝʚʘʝʤʳʭ ʟʘʛʦʪʦʚʦʢ ʠ ʚʳʜʝʨʞʢʘ ʠʭ ʧʦʜ ʜʘʚʣʝʥʠʝʤ?è. ʇʦʩʣʝ ʦʙʩʫʞʜʝʥʠʷ ʧʨʠʚʝʜʸʥ-

ʥʦʛʦ ʚʦʧʨʦʩʘ ʣʝʢʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʜʦʣʞʝʥʘ. ɺ   ʥʝʡ ʥʘʜʦ ʫʢʘʟʘʪʴ, ʯʪʦ ʟʘʧʨʝʩʩʦʚʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʙʦʣʝʝ ʪʝʩʥʳʡ ʢʦʥʪʘʢʪ ʤʝʞʜʫ ʩʢʣʝʠʚʘʝʤʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ.  ʇʨʠ ʰʝʨʦʭʦʚʘʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʘʚ-

ʣʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʫʩʠʣʝʥʦ. ʅʦ ʧʨʠ ʵʪʦʤ ʥʘʜʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʯʨʝʟʤʝʨʥʦʝ ʜʘʚʣʝʥʠʝ  ʤʦʞʝʪ ʧʨʠ-

ʚʝʩʪʠ ʢ ʚʳʞʠʤʘʥʠʶ ʢʣʝʷ, ʯʪʦ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ çʛʦʣʦʜʥʦʡ ʩʢʣʝʡʢʠè. 

                                                           
1
 ʀʩʪʦʯʥʠʢ ʬʦʪʦ : https://studfile.net/html/2706/468/html_TxW_eyLHqR.WXOh/htmlconvd-SgK8eT_html_3db441a985ca5b5f.jpg:  
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ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʳʜʝʨʞʢʠ ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ  ʬʘʢʪʦʨʦʚ, ʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʪ ʧʦʨʦʜʳ ʜʨʝ-

ʚʝʩʠʥʳ, ʦʪ ʪʠʧʘ ʢʣʝʷ ʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʨʠ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʢʣʝʠʚʘʥʠʝ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʢʦʣʣʘʛʝʥʦʚʳʭ ʠ ʢʘʟʝʠʥʦʚʳʭ ʢʣʝʝʚ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ  ʜʚʫʭ  ʜʦ ʧʷʪʠ  ʯʘʩʦʚ, ʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʢʘʨʙʘʤʠʜʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʭ - ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʠʥʫʪ ʜʦ ʧʷʪʠ ʯʘʩʦʚ.  

ʅʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʣʝʢʮʠʠ ʠʥʬʦʨʤʘʮʠʝʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʩʥʷʪʠʠ ʜʘʚʣʝʥʠʷ 

ʧʨʦʮʝʩʩ ʩʢʣʝʠʚʘʥʠʷ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʟʘʢʦʥʯʝʥʥʳʤ ʚʩʣʝʜʩʪʚʠʝ ʧʨʦʪʝʢʘʥʠʷ ʚ ʥʝʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʦ-

ʮʝʩʩʦʚ, ʪʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʜʝʨʞʢʠ ʢʣʝʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʚ ʩʚʦʙʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʕʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʚʳʰʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʠ ʚʦʜʦʩʪʦʡʢʦʩʪʠ ʢʦʥʝʯʥʦʛʦ ʠʟʜʝʣʠʷ ʧʫʪʝʤ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʘ ʢʣʝʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ (ʚʨʝʤʷ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘ-

ʮʠʡ), ʫʜʘʣʝʥʠʝ ʛʘʟʦʦʙʨʘʟʥʳʭ ʧʨʦʜʫʢʪʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʠʟʣʠʰʥʝʡ ʚʣʘʛʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʢʣʝʝʚʦʤ 

ʩʦʝʜʠʥʝʥʠʠ ʚ ʚʠʜʝ ʧʝʨʝʛʨʝʪʦʛʦ ʧʘʨʘ). ʂʨʦʤʝ ʪʦʛʦ, ʪʝʧʣʦ, ʥʘʢʦʧʣʝʥʥʦʝ ʧʨʠ ʛʦʨʷʯʝʤ ʩʢʣʝʠʚʘʥʠʠ  ʚ 

ʜʨʝʚʝʩʠʥʝ, ʧʨʠ ʩʚʦʙʦʜʥʦʡ ʚʳʜʝʨʞʢʝ ʨʘʩʩʝʠʚʘʝʪʩʷ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʪʚʝʨʞʜʝʥʠʶ ʢʣʝʝʚʦʛʦ ʩʦʩʪʘ-

ʚʘ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʯʥʦʩʪʠ ʢʣʝʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. ɺʨʝʤʷ ʩʚʦʙʦʜʥʦʡ ʚʳʜʝʨʞʢʠ ʟʘʚʠʩʠʪ ʦʪ 

ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ. ʀʟ ʥʠʭ  ʦʩʥʦʚʥʳʤ  ʷʚʣʷʝʪʩʷ ʦʩʪʘʪʦʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ʚ ʢʣʝʝʚʦʤ ʩʦʝʜʠʥʝ-

ʥʠʠ. ʇʨʠ ʣʶʙʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʧʦʩʦʙʘʭ ʩʢʣʝʠʚʘʥʠʷ ʜʨʝʚʝʩʠʥʳ ʩʚʦʙʦʜʥʘʷ ʚʳʜʝʨʞʢʘ ʜʦʣʞʥʘ 

ʙʳʪʴ ʥʝ ʤʝʥʝʝ 24 ʯʘʩʦʚ.  

ʅʘ ʵʢʨʘʥʝ ʞʝʣʘʪʝʣʴʥʦ ʦʪʨʘʟʠʪʴ ʪʨʠ ʬʘʟʳ  ʫʧʣʦʪʥʝʥʠʷ  ʜʨʝʚʝʩʠʥʳ ʧʨʠ ʢʣʝʝʚʦʤ ʩʦʝʜʠʥʝʥʠʠ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠ  ʜʘʚʣʝʥʠʷ.  

ʉʣʘʡʜ ˉ 7 

ʌʘʟʳ ʫʧʣʦʪʥʝʥʠʷ ʜʨʝʚʝʩʠʥʳ  ʧʨʠ ʢʣʝʝʚʦʤ ʩʦʝʜʠʥʝʥʠʠ  

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ  ʠ ʜʘʚʣʝʥʠʷ 

ʇʝʨʚʘʷ ʬʘʟʘ ï   ʫʚʝʣʠʯʝʥʠʝ ʜʘʚʣʝʥʠʷ (ʥʘʨʘʩʪʘʝʪ ʧʦʣʥʘʷ ʜʝʬʦʨʤʘʮʠʷ, ʥʦ ʪʘʢ ʢʘʢ ʜʨʝʚʝʩʠ-

ʥʘ ʥʝ ʥʘʛʨʝʪʘ, ʪʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ  ʜʝʬʦʨʤʘʮʠʷ ʷʚʣʷʝʪʩʷ ʫʧʨʫʛʦʡ).  

ɺʪʦʨʘʷ ʬʘʟʘ ï ʫʚʝʣʠʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʜʨʝʚʝʩʠʥʳ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʦʙʲʝʤʝ (ʧʨʦʠʩʭʦʜʠʪ 

ʩʥʠʞʝʥʠʝ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʥʘʛʨʝʚʘ ʚʣʘʛʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʜʨʝʚʝʩʠʥʝ;  ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʯʘʩʪʠʯʥʦ ʜʝʬʦʨʤʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʥʝʫʧʨʫʛʦʡ).   

ʊʨʝʪʴʷ ʬʘʟʘ ï  ʧʨʝʢʨʘʱʝʥʠʝ ʥʘʛʨʝʚʘ ʠ ʩʥʷʪʠʝ ʜʘʚʣʝʥʠʷ (ʧʦʩʢʦʣʴʢʫ ʜʨʝʚʝʩʠʥʘ ʩʦʜʝʨʞʠʪ 

ʚʷʟʢʦʫʧʨʫʛʠʝ ʢʦʤʧʦʥʝʥʪʳ, ʧʦʣʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʩʥʠʞʘʝʪʩʷ, ʥʦ ʥʝʦʙʨʘʪʠʤʘʷ ʚʷʟʢʦʧʣʘʩʪʠʯʝʩʢʘʷ 

ʜʝʬʦʨʤʘʮʠʷ ʦʩʪʘʝʪʩʷ ʠ ʷʚʣʷʝʪʩʷ  ʦʩʪʘʪʦʯʥʦʡ). 

ʋʯʠʪʝʣʶ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʫʯʘʱʠʭʩʷ ʥʘ ʪʦ,  ʯʪʦ ʧʦʜʚʝʨʛʥʫʪʘʷ ʚʷʟʢʦʫʧʨʫʛʦʡ ʜʝ-

ʬʦʨʤʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʴ ʜʨʝʚʝʩʠʥʳ ʩʧʦʩʦʙʥʘ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʜʘʞʝ ʩʨʘʟʫ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ  

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʸ ʧʨʝʩʩʘ. ʆʙʣʘʩʪʴ ʢʣʝʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʜʝʬʦʨʤʠʨʦʚʘʚʰʘʷʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʪʝʨ-

ʤʦʚʣʘʛʦʦʙʨʘʪʠʤʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʤʝʜʣʝʥʥʝʝ ʧʦ ʧʨʠʯʠʥʝ ʫʜʘʣʝʥʠʷ ʚʣʘʛʠ ʠʟ ʜʨʝ-

ʚʝʩʠʥʳ ʠ ʧʦʚʳʰʝʥʠʷ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ ʚʩʝʛʦ ʢʣʝʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. ʆʜʥʘʢʦ  ʦʩʪʘʪʦʯʥʘʷ ʜʝʬʦʨʤʘ-

ʮʠʷ ʚ ʢʣʝʝʚʦʤ ʩʦʝʜʠʥʝʥʠʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ  ʛʦʨʷʯʝʤ ʩʢʣʝʠʚʘʥʠʠ,  ʩʦʭʨʘʥʷʝʪʩʷ  ʧʨʠ ʦʪʚʝʨʞʜʝʥʠʠ 

ʢʣʝʝʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʥʝʤ.  

ʋʯʝʥʠʢʘʤ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʥʷʪʥʦ, ʯʪʦ ʜʘʚʣʝʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʩ ʮʝʣʴʶ  ʧʣʦʪʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ʩʢʣʝʠʚʘʝʤʳʭ ʯʘʩʪʝʡ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʪʦʣʱʠʥʳ ʢʣʝʝʚʦʛʦ ʩʣʦʷ ʧʨʠ ʫʩʣʦʚʠʠ ʩʦʙʣʶʜʝʥʠʷ ʝʛʦ ʨʘʚʥʦ-

ʤʝʨʥʦʩʪʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʠʘʧʘʟʦʥ ʚʝʣʠʯʠʥʳ ʜʘʚʣʝʥʠʷ ʧʨʝʩʩʦʚʘʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʚʝʩʴʤʘ ʦʪʣʠʯʘʝʪʩʷ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 1,5 ʜʦ 40 ʄʧʘ. ʋʤʝʥʴʰʝʥʠʝ ʜʘʚʣʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʵʬ-

ʬʝʢʪʠʚʥʦʛʦ ʩʢʣʝʠʚʘʥʠʷ ʜʨʝʚʝʩʥʳʭ ʤʘʪʝʨʠʘʣʦʚ,  ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ  ʧʫʪʝʤ ʪʱʘʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʝʨʝʜ ʧʨʦʮʝʩʩʦʤ ʩʢʣʝʠʚʘʥʠʷ. ɺʳʷʚʣʝʥʘ ʩʣʝʜʫʶʱʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʢʦʪʦʨʫʶ ʫʯʠ-

ʪʝʣʴ ʤʦʞʝʪ ʚʳʚʝʩʪʠ ʩ ʫʯʝʥʠʢʘʤʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʩʫʞʜʝʥʠʷ ʧʨʦʙʣʝʤʳ ʥʘ ʦʩʥʦʚʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʠʤ 

ʚʦʧʨʦʩʦʚ: ʯʝʤ ʤʝʥʴʰʝ ʤʠʢʨʦʥʝʨʦʚʥʦʩʪʝʡ ʩʦʜʝʨʞʘʪ ʩʢʣʝʠʚʘʝʤʳʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʝʤ ʨʘʚʥʦʤʝʨʥʝʝ 

ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʩʚʷʟʫʶʱʠʡ ʩʦʩʪʘʚ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʜʘʚʣʝʥʠʠ.  

ɺ ʣʝʢʮʠʠ ʫʯʠʪʝʣʶ ʥʫʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʪʝʧʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʢʣʝʠʚʘʝʤʳʝ ʫʯʘʩʪʢʠ ʜʨʝʚʝ-

ʩʠʥʳ ʧʦʜʙʠʨʘʶʪ ʩ ʫʯʝʪʦʤ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ. ʅʦ ʦʩʥʦʚʥʳʭ ʜʚʘ. ʕʪʦ  ʩʚʦʡʩʪʚʘ  ʢʣʝʷ, ʢ ʢʦʪʦʨʳʤ 

ʦʪʥʦʩʷʪʩʷ  ʚʷʟʢʦʩʪʴ, ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʥʘʪʷʞʝʥʠʝ, ʢʦʥʮʝʥʪʨʘʮʠʠ, ʚʩʧʝʥʝʥʥʦʩʪʠ ʠ ʩʦʩʪʦʷʥʠʝ ʩʢʣʝʠ-

ʚʘʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʰʝʨʦʭʦʚʘʪʦʩʪʴʶ, ʚʣʘʞʥʦʩʪʴʶ, ʧʣʦʪʥʦʩʪʴʶ, ʛʘʙʘʨʠʪʥʳʤʠ 

ʨʘʟʤʝʨʘʤʠ.  

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ  ʫʯʠʪʳʚʘʪʴ ʥʝʨʦʚʥʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʩʢʣʝʠʚʘʝʤʳʭ ʧʦ-

ʚʝʨʭʥʦʩʪʝʡ, ʥʦ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʠʪ ʢʣʝʠʣʴʥʳʭ ʧʨʝʩʩʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʥʝ-
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ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʢʣʝʝʚʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʢʦʪʦʨʦʝ ʫʭʫʜʰʘʝʪ ʧʨʦʯʥʦʩʪʥʳʝ ʢʘ-

ʯʝʩʪʚʘ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ.  

ʅʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ ʚ ʣʝʢʮʠʠ ʪʦʛʦ, ʯʪʦ ʧʨʠʢʣʘʜʳʚʘʝʤʦʝ ʫʩʠʣʠʝ ʧʨʠ ʩʢʣʝʠʚʘʥʠʠ ʜʨʝʚʝʩʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʤʦʞʝʪ ʙʳʪʴ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʧʦ ʚʨʝʤʝʥʠ. ʋʜʝʨʞʠʚʘʪʴ ʜʘʚʣʝʥʠʝ ʧʨʝʩʩʘ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʧʝʨʠʦʜʘ ʩʢʣʝʠʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʵʬʬʝʢʪʠʚʥʳʤ, ʪʦʛʜʘ ʢʘʢ ʩʪʫʧʝʥʯʘʪʦʝ ʠʣʠ ʧʣʘʚʥʦʝ ʫʤʝʥʴʰʝʥʠʝ 

ʜʘʚʣʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ ʦʩʪʘʪʦʯʥʳʭ ʜʝʬʦʨʤʘʮʠʝʡ ʚ ʢʣʝʝʚʦʤ ʩʦʝʜʠʥʝʥʠʠ. ʅʝʨʘʚʥʦ-

ʤʝʨʥʦʩʪʴ ʜʘʚʣʝʥʠʷ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʣʝʝʚʦʤ ʩʦʝʜʠʥʝʥʠʠ ʚ ʤʦʤʝʥʪ ʦʪʚʝʨʞʜʝʥʠʷ ʢʣʝʝʚʦʛʦ 

ʩʦʩʪʘʚʘ, ʪ.ʢ.  ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʯʘʩʪʠʯʥʦʤʫ ʨʘʟʨʫʰʝʥʠʶ ʤʦʣʝʢʫʣʷʨʥʳʭ ʩʚʷʟʝʡ. ʈʝʟʢʦʝ ʞʝ ʩʥʷʪʠʝ 

ʜʘʚʣʝʥʠʷ ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʦʪʨʳʚʦʤ  ʩʣʦʝʚ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʇʨʠʯʠʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʜʝʡʩʪ-

ʚʠʠ ʧʝʨʝʛʨʝʪʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ, ʧʝʨʝʭʦʜʷʱʝʛʦ ʠʟ ʞʠʜʢʦʛʦ ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʧʘʨʦʦʙʨʘʟʥʦʝ ʠ 

ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʶʱʝʛʦ ʩʚʦʡ ʦʙʲʝʤ.  

ɺʘʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʫʯʝʥʠʢʦʚ ʥʘ ʪʦ, ʯʪʦ ʟʘʜʘʥʥʫʶ ʧʨʦʯʥʦʩʪʴ ʢʣʝʝʚʦʝ ʩʦʝʜʠʥʝʥʠʝ 

ʜʦʩʪʠʛʘʝʪ ʧʨʠ ʫʩʣʦʚʠʠ ʥʘʭʦʞʜʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʜʘʚʣʝʥʠʷ. 

ʕʪʦ ʚʨʝʤʷ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʠʟ ʜʚʫʭ ʧʘʨʘʤʝʪʨʦʚ: ʫʯʠʪʳʚʘʝʪʩʷ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʨʝʘʢʮʠʷ 

ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ, ʥʦ ʜʦ ʥʘʯʘʣʘ ʦʪʚʝʨʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʪʦ, ʯʪʦ  ʘʜʛʝʟʠʦʥʥʘʷ ʩʚʷʟʴ ʚʦʟʥʠʢʘʝʪ ʥʝ 

ʤʛʥʦʚʝʥʥʦ, ʘ ʧʦʩʪʝʧʝʥʥʦ,  ʩ ʨʦʩʪʦʤ ʚ ʢʣʝʝ ʧʨʦʜʫʢʪʦʚ ʦʪʚʝʨʞʜʝʥʠʷ ʜʦ ʠʭ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ.  

ʉʫʤʤʘʨʥʦʝ ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʟʘʚʝʨʰʝʥʠʷ ʵʪʠʭ ʜʚʫʭ ʧʨʦʮʝʩʩʦʚ,  ʷʚʣʷʝʪʩʷ ʚʨʝʤʝʥʝʤ 

ʚʳʜʝʨʞʢʠ ʢʣʝʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʦʜ ʧʨʝʩʩʦʤ ʜʣʷ ʥʘʙʦʨʘ ʪʨʝʙʫʝʤʦʡ ʢʦʛʝʟʠʦʥʥʦʡ ʧʨʦʯʥʦʩʪʠ. ʉʢʦ-

ʨʦʩʪʴ ʧʝʨʚʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʚʠʩʠʪ ʦʪ ʭʠʤʠʢʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʘʤʦʛʦ ʢʣʝʷ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʥʘ ʵʪʘ-

ʧʝ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʢʦʨʦʩʪʴ ʧʨʦʪʝʢʘʥʠʷ ʚʪʦʨʦʛʦ ʵʪʘʧʘ ʚʳʜʝʨʞʢʠ ʢʣʝʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʦʜ ʧʨʝʩ-

ʩʦʤ ï    ʦʪ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʢʦʥʝʯʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ ʧʨʦʮʝʩʩʘ ʩʢʣʝʠʚʘʥʠʷ ʠ  ʦʪ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʫʩʣʦʚʠʡ ʩʢʣʝʠʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ, ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ  ʥʘʛʨʝʚʘ ʢʣʝʷ ʠ ʜʨʝʚʝʩʠ-

ʥʳ). ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʝʦʙʭʦʜʠʤʦʡ ʩʪʝʧʝʥʠ ʧʨʦʯʥʦʩʪʠ ʚ ʢʣʝʝʚʦʤ ʩʣʦʝ ʤʦʞʝʪ ʙʳʪʴ ʦʪ 50% (ʨʘʟ-

ʙʦʨʥʦʝ ʩʦʝʜʠʥʝʥʠʝ) ʜʦ 85%  (ʥʝʨʘʟʙʦʨʥʦʝ ʚʦʜʦʩʪʦʡʢʦʝ ʩʦʝʜʠʥʝʥʠʝ) ʧʨʦʜʫʢʪʦʚ ʦʪʚʝʨʞʜʝʥʠʷ.  

ɼʣʷ ʟʘʧʨʝʩʩʦʚʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʥʳʝ ʪʠʧʳ ʧʨʝʩʩʦʚ  (ʚʠʥʪʦʚʳʝ, ʧʥʝʚʤʘʪʠʯʝʩʢʠʝ ʠ ʜʨ.) ʩ 

ʩʠʣʦʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʧʨʠʙʦʨʘʤʠ.  ʇʨʠ ʥʝʙʦʣʴʰʠʭ ʦʙʲʸʤʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʣʠʥʦʚʳʝ, 

ʟʘʞʠʤʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʩʪʨʫʙʮʠʥʳ ʠ ʜʘʞʝ ʛʚʦʟʜʠ.  

 ʅʘ ʣʝʢʮʠʠ ʫʯʠʪʝʣʴ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴ ʫʯʘʱʠʤʩʷ ʥʘ ʵʢʨʘʥʝ  ʥʝʢʦʪʦʨʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ  ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʜʣʷ ʧʣʦʪʥʦʛʦ ʩʞʘʪʠʷ ʜʝʪʘʣʝʡ.  ʆʥʠ ʥʝ ʤʦʛʫʪ ʥʝ ʧʨʦʠʟʚʝʩʪʠ ʥʘ 

ʫʯʘʱʠʭʩʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʚʧʝʯʘʪʣʝʥʠʷ ʦʪ ʠʟʦʙʨʝʪʘʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʤʦʞʝʪ ʩʪʠ-

ʤʫʣʠʨʦʚʘʪʴ ʫʯʝʥʠʢʦʚ ʢ ʩʦʙʩʪʚʝʥʥʳʤ  ʪʚʦʨʯʝʩʢʠʤ ʧʦʠʩʢʘʤ. ʕʪʦ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʝ ʚʟʷʪʳʝ ʠʟ ʀʥʪʝʨ-

ʥʝʪʘ ʨʠʩʫʥʢʠ: 

ʘ) ʚʝʝʨʥʘʷ  ʚʘʡʤʘ (ʪ.ʝ. ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʧʣʦʪʥʦʛʦ ʩʞʘʪʠʷ ʜʝʪʘʣʝʡ)  ʩ ʤʝʭʘʥʠʯʝʩʢʠʤ ʟʘʞʠʤʦʤ 

(ʨʠʩ.2) 

 
ʈʠʩ.2. ɺʝʝʨʥʘʷ ʚʘʡʤʘ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤ ʟʘʞʠʤʦʤ

2
  

 ʙ) ʚʘʡʤʘ ʩ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʟʘʞʠʤʦʤ (ʨʠʩ.3) 

                                                           
2
 ʀʩʪʦʯʥʠʢ ʬʦʪʦ: http://alyanshem.ru/images/z49st10.jpg  
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ʈʠʩ.3. ɺʘʡʤʳ ʩ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʟʘʞʠʤʦʤ

3
  

 

ʚ) ʦʜʥʦʵʪʘʞʥʳʡ  ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʧʨʝʩʩ ʜʣʷ ʩʢʣʝʠʚʘʥʠʷ ʤʝʙʝʣʴʥʳʭ ʱʠʪʦʚ (ʨʠʩ.4) 

 
ʈʠʩ.4.  ʆʜʥʦʵʪʘʞʥʳʡ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʧʨʝʩʩ ʜʣʷ ʩʢʣʝʠʚʘʥʠʷ ʤʝʙʝʣʴʥʳʭ ʱʠʪʦʚ

4
  

 

ʇʦʩʣʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʚʩʝʭ ʪʨʸʭ ʚʦʧʨʦʩʦʚ ʧʣʘʥʘ ʣʝʢʮʠʠ ʫʯʠʪʝʣʴ, ʟʘʚʝʨʰʘʷ ʝʸ, ʤʦʞʝʪ ʩʢʘʟʘʪʴ, 

ʯʪʦ ʚ ʠʪʦʛʝ   ʫʯʘʱʠʝʩʷ ʜʦʣʞʥʳ ʙʳʣʠ  ʧʦʥʷʪʴ, ʯʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʣʝʝʥʳʭ ʠʟʜʝʣʠʡ  ʷʚʣʷʝʪʩʷ ʚʳʩʦ-

ʢʦʪʝʭʥʦʣʦʛʠʯʥʳʤ ʧʨʦʮʝʩʩʦʤ.  ɺ ʥʸʤ ʧʨʠʤʝʥʷʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ,  ʧʝʨʝʜʦʚʳʝ ʠʜʝʠ ʜʝ-

ʨʝʚʦʦʙʨʘʙʦʪʢʠ, ʭʠʤʠʠ, ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʠ ʜʨʫʛʠʭ ʩʤʝʞʥʳʭ ʦʪʨʘʩʣʝʡ ʥʘʫʢʠ ʠ 

                                                           
3
 ʀʩʪʦʯʥʠʢ ʬʦʪʦ: https://lion-drev.ru/upload/iblock/b85/fn2uy2nrvff5ruqlels4h0jm73qmamqi.jpg 

4
 ʀʩʪʦʯʥʠʢ ʬʦʪʦ: https://extxe.com/wp-content/uploads/2018/12/odnoetazhnyj-gidravlicheskij-press-dlya-skleivaniya-me.png 
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ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʥʫʞʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʥʠʷ, ʫʤʝ-

ʥʠʷ ʠ ʥʘʚʳʢʠ, ʪ.ʝ. ʥʫʞʥʳ ʧʨʦʬʝʩʩʠʦʥʘʣʳ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ.  

ɿʘʚʝʨʰʝʥʠʝʤ ʣʝʢʮʠʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʜʝʣʘʪʴ ʜʦʤʘʰʥʝʝ ʟʘʜʘʥʠʝ.  ɺ ʢʘʯʝʩʪʚʝ ʝʛʦ ʫʯʠʪʝʣʴ 

ʤʦʞʝʪ ʧʨʝʜʣʦʞʠʪʴ  ʫʯʘʱʠʤʩʷ  ʪʝʧʝʨʴ ʫʞʝ ʩʘʤʠʤ ʥʘʡʪʠ ʬʦʪʦʛʨʘʬʠʶ ʦʜʥʦʛʦ ʣʶʙʦʛʦ  ʫʩʪʨʦʡʩʪʚʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʩʢʣʝʠʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʧʨʦʠʟʚʝʣʦ ʥʘ ʥʠʭ ʥʘʠʙʦʣʴʰʝʝ ʚʧʝʯʘʪʣʝʥʠʝ, ʩʬʦʪʦʛʨʘ-

ʬʠʨʦʚʘʪʴ ʝʛʦ ʠ ʨʘʩʩʢʘʟʘʪʴ ʦ ʥʸʤ ʥʘ ʫʨʦʢʝ ʩʚʦʠʤ ʦʜʥʦʢʣʘʩʩʥʠʢʘʤ. ʅʦ, ʯʪʦʙʳ ʫʯʘʱʠʝʩʷ ʚʥʠʤʘʪʝʣʴ-

ʥʦ ʩʣʫʰʘʣʠ, ʥʘʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚʩʸ ʟʘʚʝʨʰʠʪʩʷ  ʢʦʥʢʫʨʩʦʤ çʂʪʦ ʟʥʘʝʪ ʙʦʣʴʰʝ ʚʩʝʭ?è. ʉʫʪʴ ʵʪʦʛʦ 

ʢʦʥʢʫʨʩʘ  ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʫʯʘʱʠʤʩʷ ʥʘ ʵʢʨʘʥʝ ʫʯʠʪʝʣʴ  ʧʨʝʜʣʘʛʘʝʪ ʬʦʪʦʛʨʘʬʠʠ ʠʩʧʦʣʴʟʫʝ-

ʤʳʭ ʜʣʷ  ʩʢʣʝʠʚʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ, ʘ ʫʯʝʥʠʢʠ ʜʦʣʞʥʳ ʥʘʟʚʘʪʴ ʠʭ. ʆʨʛʘʥʠʟʦʚʘʪʴ ʵʪʦʪ ʢʦʥʢʫʨʩ ʤʦʞ-

ʥʦ ʠ ʧʦ-ʠʥʦʤʫ.  ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʩʝ ʫʯʝʥʠʢʠ ʨʘʩʩʢʘʞʫʪ ʦ ʟʘʠʥʪʝʨʝʩʦʚʘʚʰʠʭ ʠʭ ʩʪʘʥʢʘʭ, ʤʝʭʘʥʠʟ-

ʤʘʭ, ʧʨʠʙʦʨʘʭ, ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʤʦʞʝʪ ʧʦʢʘʟʳʚʘʪʴ ʥʘ ʵʢʨʘʥʝ ʪʦ, ʦ ʯʸʤ ʦʥ ʨʘʩʩʢʘʟʳʚʘʣ, ʩ ʧʨʦʩʴʙʦʡ 

ʫʛʘʜʘʪʴ, ʯʪʦ ʵʪʦ. ɿʘ ʢʘʞʜʳʡ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ ʧʨʠʩʫʞʜʘʝʪʩʷ 1 ʙʘʣʣ. ʇʦʙʝʜʠʪʝʣʝʤ ʩʪʘʥʦʚʠʪʩʷ ʪʦʪ, 

ʢʪʦ ʥʘʙʝʨʸʪ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ.  

ʃʦʛʠʯʥʳʤ ʟʘʚʝʨʰʝʥʠʝʤ  ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʣʝʢʮʠʠ ʤʦʞʝʪ ʙʳʪʴ  ʵʢʩʢʫʨʩʠʷ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʝ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʣʝʝʥʦʛʦ ʙʨʫʩʘ ʠ /ʠʣʠ  ʠʣʠ  ʧʨʦʩʤʦʪʨ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʠʜʝʦʨʦʣʠ-

ʢʘ. ɼʘʣʝʝ ʤʦʛʫʪ ʩʣʝʜʦʚʘʪʴ  ʫʞʝ ʫʨʦʢʠ ʧʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʪʝʭʥʦʣʦʛʠʠ ʩʢʣʝʠʚʘʥʠʷ 

ʜʨʝʚʝʩʠʥʳ ʚ ʰʢʦʣʴʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʀʪʘʢ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʯʠʪʘʥʥʦʡ ʫʯʠʪʝʣʝʤ ʣʝʢʮʠʠ ʫʯʘʱʠʝʩʷ  ʜʦʣʞʥʳ  ʨʘʩʰʠʨʠʪʴ ʩʚʦʡ ʢʨʫ-

ʛʦʟʦʨ ʠ ʩʜʝʣʘʪʴ ʜʚʘ ʚʘʞʥʳʭ ʜʣʷ ʩʝʙʷ ʚʳʚʦʜʘ. ʇʝʨʚʳʡ  ï  ʥʘʩʢʦʣʴʢʦ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʝʭʥʦʣʦʛʠʠ 

ʩʢʣʝʠʚʘʥʠʷ ʜʨʝʚʝʩʠʥʳ  ʠʤ ʠʥʪʝʨʝʩʥʘ  ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ  ʚʳʙʦʨʘ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ.  ɺʪʦʨʦʡ ï ʯʪʦ  

ʩʢʣʝʠʚʘʥʠʝ   ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʩʣʦʞʥʳʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ [4, 8], ʪʨʝʙʫʶʱʠʤ ʥʝ ʪʦʣɹ-

ʢʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʦ ʠ ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, 

ʙʝʟ ʢʦʪʦʨʳʭ  ʧʦʣʫʯʝʥʠʝ ʞʝʣʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ ʥʝʚʦʟʤʦʞʥʦ, ʦʩʦʙʝʥʥʦ ʢʘʯʝʩʪʚʝʥʥʦʛʦ.  
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ʀ.ɺ. ɿʘʠʢʘ 
 

ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀɽ ɺ ʉʈɽɼɽ DELPHI : ʈɸɿʈɸɹʆʊʂɸ ʊɽʉʊʀʈʋʖʑɽʁ                

ʇʈʆɻʈɸʄʄʓ 

 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʪʝʩʪʠʨʫʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʚ ʚʠʟʫʘʣʴʥʦʡ ʩʨʝ-

ʜʝ Delphi, ʧʦ ʥʝʢʦʪʦʨʳʤ ʪʝʤʘʤ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʪʫʜʝʥʪʘʤʠ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, 

ʘ ʪʘʢʞʝ ʚ ʰʢʦʣʴʥʦʤ ʢʫʨʩʝ ʠʥʬʦʨʤʘʪʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʨʘʟʨʘʙʦʪʢʘ ʪʝʩʪʠʨʫʶʱʠʭ 

ʧʨʦʛʨʘʤʤ. 
 

I .V. Zaika 

 

PROGRAMMING IN THE DELPHI ENVIRONMENT: DEVELOPMENT OF A TESTING 

PROGRAM 

 

 

Abstract. The article presents the development of a testing program in the Delphi visual environ-

ment, on certain topics of computer science and mathematics, which can be used when studying object-

oriented programming by students of higher educational institutions, as well as in a school computer sci-

ence course. 

Key words: Object-oriented programming, development of testing programs. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʦʙʫʯʝʥʠʷ ʚ ʰʢʦʣʝ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ 

ʜʣʷ ʧʨʝʜʤʝʪʥʦʡ ʠ ʫʛʣʫʙʣʝʥʥʦʡ ʧʨʦʬʦʨʠʝʥʪʘʮʠʠ ʦʙʫʯʘʶʱʠʭʩʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ 

ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʦʬʠʣʝʡ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ. ɽʛʦ ʧʦʧʫʣʷʨʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩʣʘ ʥʘ ʬʦʥʝ ʨʘʟʚʠ-

ʪʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʬʝʨʳ, ʘ 

ʪʘʢʞʝ ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʧʨʦʬʝʩʩʠʡ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʊʘʢʘʷ ʪʝʥʜʝʥʮʠʷ ʧʦʚʣʠʷʣʘ ʠ ʥʘ ʪʨʝʙʦʚʘʥʠʷ ʢ ʘʙʠʪʫʨʠʝʥʪʘʤ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʚʳʩʰʠʝ 

ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ. ɽʞʝʛʦʜʥʦ ʫʩʣʦʞʥʷʶʪʩʷ ʠ ʜʦʧʦʣʥʷʶʪʩʷ ʟʘʜʘʥʠʷ ʝʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʢ-

ʟʘʤʝʥʘ (ɽɻʕ) ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʥʘʚʳʢʦʚ ʚ ʦʙʫʯʝʥʠʠ ʠʥʬʦʨʤʘ-

ʪʠʢʠ ʷʚʣʷʝʪʩʷ ʚʣʘʜʝʥʠʝ ʷʟʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʊʘʢʞʝ ʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʧʨʝ-

ʩʪʠʞʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʠʛʨʘʶʪ ʟʘʥʷʪʳʝ ʤʝʩʪʘ ʚ ʦʙʣʘʩʪʥʳʭ ʠ ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʦʣʠʤʧʠʘʜʘʭ. ʆʣʠʤʧʠʘʜ-

ʥʳʝ ʟʘʜʘʥʠʷ ʟʘʯʘʩʪʫʶ ʪʨʝʙʫʶʪ ʥʝ ʪʦʣʴʢʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʥʦ ʠ ʩʦʟʜʘʥʠʝ ʧʦʣʥʦʮʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. 

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ɽɻʕ ʠ ʨʘʟʣʠʯʥʳʤ ʦʣʠʤʧʠʘʜʘʤ 

ʷʚʣʷʝʪʩʷ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python. ʆʥ ʦʪʣʠʯʘʝʪʩʷ ʧʨʦʩʪʦʪʦʡ ʩʠʥʪʘʢʩʠʩʘ, ʠʟ-ʟʘ ʯʝʛʦ ʥʘʧʠ-

ʩʘʥʥʳʝ ʥʘ ʥʝʤ ʧʨʦʛʨʘʤʤʳ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʜʨʫʛʠʭ ʷʟʳʢʘʭ. 

ʆʩʥʦʚʥʳʤ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ ʫʨʦʢʘʭ ʠʥʬʦʨʤʘʪʠʢʠ ʦʩʪʘʝʪʩʷ Pascal, ʢʦʪʦʨʳʡ ʪʨʘ-

ʜʠʮʠʦʥʥʦ ʩʯʠʪʘʝʪʩʷ ʣʫʯʰʠʤ ʜʣʷ ʦʙʫʯʝʥʠʷ ʠʟ-ʟʘ ʩʪʨʦʛʦʛʦ ʩʠʥʪʘʢʩʠʩʘ, ʥʦ ʫʩʪʫʧʘʝʪ Python ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʦʩʪʴʶ. ʉʠʥʪʘʢʩʠʩ ʵʪʠʭ ʜʚʫʭ ʷʟʳʢʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʥʘʟʚʘʥʠʷʭ ʦʧʝ-

ʨʘʪʦʨʦʚ, ʥʦ ʠ ʚ ʩʪʨʫʢʪʫʨʝ ʥʘʧʠʩʘʥʠʷ ʢʦʜʘ ʠ ʜʘʞʝ ʚ ʨʘʙʦʪʝ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ.  

ʍʦʨʦʰʠʤ ʚʳʙʦʨʦʤ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Delphi, ʷʚ-

ʣʷʶʱʠʡʩʷ ʜʠʘʣʝʢʪʦʤ Pascal ʠ ʥʝ ʫʩʪʫʧʘʶʱʠʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ ʷʟʳʢʫ Python. 

ʊʝʩʪʳ ʷʚʣʷʶʪʩʷ ʩʨʝʜʩʪʚʦʤ ʧʨʦʚʝʨʢʠ ʠ ʦʮʝʥʠʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ, ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝ-

ʣʠʪʴ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ, ʥʘʚʳʢʦʚ ʦʙʫʯʘʶʱʝʛʦʩʷ.  

ʂʘʢ ʧʨʘʚʠʣʦ, ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʩʪʦʚ, ʢʦʪʦʨʳʝ 

ʩʦʩʪʦʷʪ ʠʟ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʥʘʙʦʨʘ ʟʘʜʘʥʠʡ. ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʧʦʣʫ-

ʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʠʩʢʣʶʯʘʝʪ ʩʫʙʲʝʢʪʠʚʥʫʶ ʦʮʝʥʢʫ ʢʦʥʪʨʦʣʠʨʫʶʱʝʛʦ ʥʘ ʨʝʟʫʣʴʪʘ-
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ʪ rʪʝʩʪʠʨʦʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʩʪʠʨʦʚʘʥʠʝ ʠʤʝʝʪ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʥʘʧʨʠʤʝʨ, ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ɽɻʕ. 

ɺ ʨʘʙʦʪʝ ʠʟʣʦʞʝʥʘ ʧʦʰʘʛʦʚʘʷ ʠʥʩʪʨʫʢʮʠʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʪʝʩʪʠʨʫʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʚ Delphi, 

ʧʦ ʥʝʢʦʪʦʨʳʤ ʪʝʤʘʤ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʪʫʜʝʥʪʘʤʠ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʚ 

ʰʢʦʣʴʥʦʤ ʢʫʨʩʝ ʠʥʬʦʨʤʘʪʠʢʠ.  

ʊʝʩʪʠʨʫʶʱʘʷ ʧʨʦʛʨʘʤʤʘ ʚ ʩʨʝʜʝ Delphi. ʉʪʘʚʠʪʴʩʷ ʟʘʜʘʯʘ, ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʦʙʲʝʢʪʘʤʠ 

Delphi ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʝʩʪʠʨʫʶʱʠʭ ʧʨʦʛʨʘʤʤ [2; 3].  

ʅʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʧʨʠʣʦʞʝʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʚʦʧʨʦʩʳ ʤʠʥʠʤʫʤ ʜʚʫʭ ʪʠʧʦʚ:  

- ʚʳʙʦʨ ʦʜʥʦʛʦ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ; 

- ʚʳʙʦʨ ʥʝʩʢʦʣʴʢʠʭ ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚ. 

ʇʨʠʤʝʨʥʳʡ ʦʙʨʘʟʝʮ ʠʥʪʝʨʬʝʡʩʘ ʪʝʩʪʠʨʫʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʧʨʠʚʝʜʸʥ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩ. 1. ʊʝʩʪʠʨʫʶʱʘʷ ʧʨʦʛʨʘʤʤʘ ʚ Delphi 

 

ʈʘʟʤʝʩʪʠʪʴ ʥʘ ʬʦʨʤʝ ʢʦʤʧʦʥʝʥʪʳ ScrollBox, RadioGroup, CheckBox, Label, Edit, Image, But-

ton. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʚ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʦʜʠʪʩʷ ʧʦʰʘʛʦʚʘʷ ʠʥʩʪʨʫʢʮʠʷ ʧʦ ʥʘʧʠʩʘʥʠʶ 

ʢʦʜʘ ʧʨʦʛʨʘʤʤʳ çʊʝʩʪʠʨʫʶʱʘʷ ʧʨʦʛʨʘʤʤʘ ʚ Delphiè. 

ʂʦʤʧʦʥʝʥʪ ScrollBox ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʜʨʫʛʠʝ ʢʦʤʧʦʥʝʥʪʳ, ʚ ʯʘʩʪʥʦʩʪʠ, RadioGroup, Check-

Box, Label, Edit, Image, Button. ScrollBox ʩʦʜʝʨʞʠʪ ʧʦʣʦʩʫ ʧʨʦʢʨʫʪʢʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʤʦʞʥʦ 

ʧʨʦʣʠʩʪʳʚʘʪʴ ʝʛʦ ʩʦʜʝʨʞʠʤʦʝ [1]. 

ʂʦʤʧʦʥʝʥʪʳ RadioGroup ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʛʨʫʧʧʘ ʟʘʚʠʩʠʤʳʭ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ ʜʣʷ ʚʘʨʠʘʥ-

ʪʦʚ ʦʪʚʝʪʦʚ. ʉ ʧʦʤʦʱʴʶ ʢʦʤʧʦʥʝʥʪ RadioGroup ʬʦʨʤʠʨʫʶʪʩʷ ʚʦʧʨʦʩʳ ʪʠʧʘ çʚʳʙʦʨ ʦʜʥʦʛʦ ʧʨʘ-

ʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘè. 

ʂʦʤʧʦʥʝʥʪʳ CheckBox ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʛʨʫʧʧʘ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ ʜʣʷ ʚʘʨʠʘʥ-

ʪʦʚ ʦʪʚʝʪʦʚ. ʉ ʧʦʤʦʱʴʶ ʢʦʤʧʦʥʝʥʪ CheckBox ʬʦʨʤʠʨʫʶʪʩʷ ʚʦʧʨʦʩʳ ʪʠʧʘ çʚʳʙʦʨ ʥʝʩʢʦʣʴʢʠʭ ʧʨʘ-

ʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚè. 
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ʄʝʪʢʠ Label1, Labe2, Labe3, Labe4 ʦʪʦʙʨʘʞʘʶʪ ʠʩʪʠʥʥʦʩʪʴ ʠʣʠ ʣʦʞʥʦʩʪʴ ʚʳʙʨʘʥʥʦʛʦ ʚʘʨʠ-

ʘʥʪʘ ʦʪʚʝʪʘ. ɺ ʩʣʫʯʘʝ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ, ʚ ʤʝʪʢʝ ʧʦʷʚʣʷʝʪʩʷ ʪʝʢʩʪ çtrueè ʠ ʟʘʣʠʚʢʘ ʟʝʣʝʥʦʛʦ ʮʚʝ-

ʪʘ, ʚ ʩʣʫʯʘʝ ʦʰʠʙʢʠ ʪʝʢʩʪ çfalseè ʠ ʟʘʣʠʚʢʘ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ (ʨʠʩ. 2). 

ɺ ʢʦʤʧʦʥʝʥʪʝ Edit ʦʪʦʙʨʘʞʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚ. 

ʉ ʧʦʤʦʱʴ ʢʦʤʧʦʥʝʥʪʳ Image ʦʪʦʙʨʘʞʘʶʪʩʷ ʢʘʨʪʠʥʢʠ ʜʣʷ ʚʦʧʨʦʩʦʚ.   

ʂʥʦʧʢʘ Button ʟʘʧʫʩʢʘʝʪ ʪʝʩʪʠʨʫʶʱʫʶ ʧʨʦʛʨʘʤʤʫ.  

ʇʦʜʨʦʙʥʘʷ ʧʦʰʘʛʦʚʘʷ ʠʥʩʪʨʫʢʮʠʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʪʝʩʪʠʨʫʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʚ Delphi ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥ ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʪʝʩʪʠʨʫʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʚ Delphi. 

 

ʊʘʙʣʠʮʘ 1 

ʀʥʩʪʨʫʢʮʠʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʪʝʩʪʠʨʫʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʚ ʩʨʝʜʝ Delphi 

 

ɺʳʜʝʣʝʥʥʳʡ ʦʙʲʝʢʪ ʆʢʥʦ Properties 
ʉʚʦʡʩʪʚʦ / 

ʩʦʙʳʪʠʝ 
ɼʝʡʩʪʚʠʝ 

ScrollBox1  Properties   Align ʋʩʪʘʥʦʚʠʪʴ: alTop 

Label1, Label2, 

Label3, Label4  

 Properties   Caption  ç0è 

Label5, Label6, 

Label7, Label8  

Properties   Caption ʊʝʢʩʪ ʚʦʧʨʦʩʘ 

RadioGroup1, RadioGroup2, 

RadioGroup3 

 Properties   Items ʊʝʢʩʪ ʚʘʨʠʘʥʪʦʚ ʦʪʚʝʪʘ 

CheckBox1, CheckBox2, 

CheckBox3, CheckBox4 

 Properties   Caption ʊʝʢʩʪ ʚʘʨʠʘʥʪʦʚ ʦʪʚʝʪʘ 

Image1, Image2 Properties   Picture ɿʘʛʨʫʟʠʪʴ ʢʘʨʪʠʥʢʫ 

ɺ ʢʘʯʝʩʪʚʝ ʛʣʦʙʘʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʟʘʜʘʝʪʩʷ: k:integer; 

 Form1  Events  OnCreate ʊʝʢʩʪ: k:=0; 

 Button1  Properties  Caption ʊʝʢʩʪ: ʇʨʦʚʝʨʠʪʴ 

 Events  OnClick ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʜ: 

if RadioGroup1.ItemIndex=0 then begin 

k:=k+1; Label1.Caption:='true';  

Label1.Color:=clgreen 

end 

else begin 

Label1.Caption:='false';  

Label1.Color:=clred 

end; 

if RadioGroup2.ItemIndex=1 then begin 

k:=k+1; Label2.Caption:='true'; 

Label2.Color:=clgreen 

end 

else begin 

Label2.Caption:='false';   

Label2.Color:=clred 

end; 

if ((CheckBox1.Checked ) and  

( CheckBox2.Checked)) then begin 

k:=k+1; Label3.Caption:='true';  

Label3.Color:=clgreen 

end 
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else  begin 

Label3.Caption:='false'; 

Label3.Color:=clred 

end; 

if RadioGroup3.ItemIndex=2 then begin 

k:=k+1; Label4.Caption:='true';  

Label4.Color:=clgreen 

end 

else begin 

Label4.Caption:='false';  

Label4.Color:=clred 

end; 

Edit1.Text:=' ɺʝʨʥʳʭ ʦʪʚʝʪʦʚ='+inttostr(k); 

 

 
ʈʠʩ. 2. ʈʝʟʫʣʴʪʘʪ ʪʝʩʪʠʨʫʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʚ Delphi 

 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʟʘʜʘʥʠʝ:  

1. ʉʦʟʜʘʪʴ ʪʝʩʪʠʨʫʶʱʫʶ ʧʨʦʛʨʘʤʤʫ ʚ Delphi, ʩʦʩʪʦʷʱʫʶ ʠʟ 18 ʚʦʧʨʦʩʦʚ. ɼʦʙʘʚʠʪʴ ʚʦʧʨʦʩ 

ʩʦ ʩʚʦʙʦʜʥʳʤ ʦʪʚʝʪʦʤ, ʜʣʷ ʧʦʣʷ ʚʚʦʜʘ ʦʪʚʝʪʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʦʥʝʥʪ Edit.  

2. ʇʦʩʣʝ ʧʨʦʚʝʨʢʠ ʪʝʩʪʘ ʢʦʤʧʦʥʝʥʪ Button1 (ʇʨʦʚʝʨʠʪʴ) ʜʦʣʞʝʥ ʩʪʘʪʴ ʥʝʘʢʪʠʚʝʥ, ʯʪʦʙʳ ʠʩ-

ʧʳʪʫʝʤʳʡ ʥʝ ʤʦʛ ʧʨʦʡʪʠ ʪʝʩʪ ʧʦʚʪʦʨʥʦ.  

3. ɼʦʙʘʚʠʪʴ ʢʦʤʧʦʥʝʥʪ Timer, ʢʦʪʦʨʳʡ ʟʘʚʝʨʰʘʝʪ ʧʨʠʥʫʜʠʪʝʣʴʥʦ ʪʝʩʪ ʯʝʨʝʟ ʫʩʪʘʥʦʚʣʝʥʥʳʡ 

ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʠ ʚʳʚʦʜʠʪ ʩʦʦʙʱʝʥʠʝ ʦ ʟʘʚʝʨʰʝʥʠʠ ʪʝʩʪʘ.  

ʈʘʟʨʘʙʦʪʢʘ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦʤʦʛʘʝʪ ʚʳʧʫʩʢʥʠʢʘʤ ʩ ʧʨʦʬʦʨʠʝʥʪʘʮʠʝʡ ʠ ʧʦʜʛʦʪʦʚ-

ʢʦʡ ʢ ʩʜʘʯʝ ʵʢʟʘʤʝʥʦʚ, ʯʪʦ ʚʝʜʝʪ ʢ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʝʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʙʫʜʫʱʝʡ ʨʝʘʣʠ-

ʟʘʮʠʠ, ʢʘʢ ʩʧʝʮʠʘʣʠʩʪʘ [4; 5].  

ɺ ʨʘʙʦʪʝ ʦʧʠʩʘʥʳ ʥʝʢʦʪʦʨʳʝ ʧʨʠʥʮʠʧʳ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʩʪʠʨʫʶʱʠʭ ʧʨʦʛʨʘʤʤ. ʅʘʛʣʷʜʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʨʝʠʤʫ-

ʱʝʩʪʚʘ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʩʨʝʜʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Delphi. 
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ʈʘʟʨʘʙʦʪʢʘ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦʟʚʦʣʷʝʪ ʫʛʣʫʙʠʪʴ ʟʥʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʦʙʫʯʘʶʱʠʝʩʷ ʧʦʣʫʯʘʪ ʥʝʦʙʭʦʜʠʤʳʝ 

ʥʘʚʳʢʠ ʚ ʩʦʟʜʘʥʠʠ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ. 

  
ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ɿʘʠʢʘ, ʀ.ɺ. ʈʘʟʨʘʙʦʪʢʠ ʚʠʟʫʘʣʴʥʳʭ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʧʨʠ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ / ɺʝʩʪʥʠʢ ʊʘʛʘʥʨʦʛ-

ʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ. 2020.ï ˉ 2.ï ʉ. 29-34. 

2. ɿʳʢʦʚ, ʉ. ɺ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ. ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ: ʫʯʝʙʥʠʢ ʠ ʧʨʘʢʪʠʢʫʤ ʜʣʷ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ 

ʙʘʢʘʣʘʚʨʠʘʪʘ / ʉ. ɺ. ɿʳʢʦʚ. ï ʄ.: ʀʟʜʘʪʝʣʴʩʪʚʦ ʖʨʘʡʪ, 2018. ï 155 ʩ.  

3. ʂʫʟʥʝʮʦʚ, ʀ.ɸ. ʇʨʘʢʪʠʢʫʤ ʧʦ Delphi ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ/ ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʩʧʝʮʠʘʣʴʥʦ-

ʩʪʠ çʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘè/ ʅʅɻʋ, 2005.ï 144 ʩ. 

4. ʃʠʟʠʥʩʢʠʡ, ɺ.ʄ. ʇʨʠʝʤʳ ʠ ʬʦʨʤʳ ʚ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ./ ɺ.ʄ. ʃʠʟʠʥʩʢʠʡ. ʄ.: ʎʝʥʪʨ ʧʝʜ. ʧʦʠʩʢ, 2012.ï160 ʩ. 

5. ʅʘʛʘʝʚʘ, ʀ. ɸ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ: Delphi : ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʜʣʷ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ / 

ʀ.ɸ. ʅʘʛʘʝʚʘ, ʀ. ɸ. ʂʫʟʥʝʮʦʚ; ʧʦʜ ʨʝʜʘʢʮʠʝʡ ʀ. ɸ. ʅʘʛʘʝʚʦʡ. ï ʄʦʩʢʚʘ: ʀʟʜʘʪʝʣʴʩʪʚʦ ʖʨʘʡʪ, 2024. ï302 ʩ. 

 

 

 

ɺ.ɸ. ʂʠʨʠʯʝʢ, ɸ E.  ʇʦʚʦʣʦʮʢʘʷ 

 

ɺʓɹʆʈ ʄɽʊʆɼʀʂʀ ʂʆʅʉʊʈʋʀʈʆɺɸʅʀʗ ʆɼɽɾɼʓ  

ɼʃʗ ʆɹʋʏɽʅʀʗ ʐʂʆʃʔʅʀʂʆɺ ʅɸ ʋʈʆʂɸʍ ʊɽʍʅʆʃʆɻʀʀ ʀ ʊʈʋɼɸ 

 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ  ʦʙʟʦʨʫ ʥʝʢʦʪʦʨʳʭ ʦʩʥʦʚʥʳʭ  ʤʝʪʦʜʠʢ   ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ 

ʦʜʝʞʜʳ  ʩ ʮʝʣʴʶ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʳʭ ʠʟ ʥʠʭ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ   ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ ʥʘ ʫʨʦʢʘʭ ʪʝʭ-

ʥʦʣʦʛʠʠ ʠ ʪʨʫʜʘ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ  ʤʫʣʷʞʥʳʡ ʤʝʪʦʜ (ʥʘʢʦʣʢʘ), ʘʚʪʦʨʩʢʘʷ ʤʝʪʦʜʠʢʘ ɺʘʣʝʥʪʠʥʳ 

ɹʦʯʢʘʨʝʚʦʡ, ʃʶʙʦʚʠ ɸʢʩʝʥʦʚʦʡ,  ʙʝʩʧʨʠʤʝʨʦʯʥʘʷ ʤʝʪʦʜʠʢʠ ɻʘʣʠʠ ɿʣʘʯʝʚʩʢʦʡ ʠ ʝʸ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ɻʘʣʠʥʳ ʂʦʤʠʩʩʘʨʦʚʦʡ. ʉLO 3D  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʦʜʳ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʦʜʝʞʜʳ,  ʰʢʦʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʫʨʦʢʠ ʪʝʭʥʦ-

ʣʦʛʠʠ.  

 

V. A. Kirichek, A. Povolotskaya 

 
METHODOLOGY OF CLOTHING DESIGN CHOOSING FOR SCHOOL PUPILS TEACHING 

AT TECHNOLOGY AND LABOR LESSONS 

 
 

Abstract. The article is devoted to the review of some basic methods of designing in order to 

choose the optimal methods of teaching in secondary school at the lessons of technology and labor.The 

following methods are considered: moulage method (tipping), author's method of Valentina Bochkareva, 

Lyubov Aksenova, Galiya Zlachevskaya's measurement-free method and its interpretation by Galina 

Komissarova. SLO 3D  

Key words: methods of clothing design, school education, technology lessons.  

 

ʉʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʝʪʦʜʠʢ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʦʜʝʞʜʳ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʘʭ. ɼʘʥʥʳʡ ʬʘʢʪ, ʦʜʥʘʢʦ,  ʧʦʨʦʡ ʪʦʣʴʢʦ ʫʩ-

ʣʦʞʥʷʝʪ ʚʳʙʦʨ ʪʦʡ ʤʝʪʦʜʠʢʠ, ʚ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʙʫʜʝʪ ʥʘʡʪʠ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʠʸʤʳ ʨʘʟʨʘʙʦʪʢʠ 

ʯʝʨʪʝʞʘ ʢʦʥʩʪʨʫʢʮʠʠ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʣʶʙʦʡ ʪʠʧ ʪʝʣʦʩʣʦʞʝʥʠʷ, ʩ ʮʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʥʘ ʫʨʦ-

ʢʘʭ ʪʝʭʥʦʣʦʛʠʠ ʚ ʰʢʦʣʝ. 

 ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʤʝʪʦʜʠʢ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʦʜʝʞʜʳ ʚ ʧʣʘʥʝ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʨʫʜʘ ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ ʨʘʩʩʤʦʪʨʠʤ ʤʫʣʷʞʥʳʡ ʤʝʪʦʜ (ʨʠʩ.1)  [8]. 
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ʈʠʩ.1. ʄʫʣʷʞʥʳʡ ʤʝʪʦʜ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ

5
  

 

ʄʝʪʦʜʠʢʘ ʨʘʙʦʪʳ ʪʘʢʠʤ ʤʝʪʦʜʦʤ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: ʧʦʜʛʦʪʦʚʢʫ ʤʘʥʝʢʝʥʘ ʠ ʤʘ-

ʢʝʪʥʦʡ ʪʢʘʥʠ ʢ ʥʘʢʦʣʢʝ; ʠʟʛʦʪʦʚʣʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʇʦʜʛʦʪʦʚʢʘ ʤʘʥʝʢʝʥʘ ʢ ʥʘʢʦʣʢʝ. ʅʘ ʤʘʥʝʢʝʥʝ ʜʣʷ ʙʦʣʝʝ ʯʝʪʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ 

ʣʠʥʠʡ ʠʟʤʝʨʝʥʠʷ ʠ ʩʠʤʤʝʪʨʠʠ ʬʠʛʫʨʳ, ʷʚʣʷʶʱʠʭʩʷ ʦʩʥʦʚʥʳʤʠ ʦʨʠʝʥʪʠʨʘʤʠ ʧʨʠ ʥʘʢʦʣʢʝ ʶʙʢʠ 

ʠ ʝʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʣʠʥʠʡ, ʧʨʦʢʣʘʜʳʚʘʶʪ ʪʝʩʴʤʫ ʧʦ  ʫʯʘʩʪʢʘʤ, ʠʟʦʙʨʘʞʸʥʥʳʤ ʥʘ ʨʠʩʫʥʢʝ 

(ʨʠʩ.2). ʅʘ ʜʦʨʦʛʠʭ ʤʘʥʝʢʝʥʘʭ ʪʘʢʘʷ  ʨʘʟʤʝʪʢʘ ʫʞʝ ʝʩʪʴ (ʨʠʩ.2). 

 

 
 

 

ʈʠʩ.2.  ʈʘʟʤʝʪʢʘ ʤʘʥʝʢʝʥʘ 

 

 ɺʩʝ ʚʝʣʠʢʠʝ ʢʫʪʶʨʴʝ (ʥʝʩʤʦʪʨʷ ʥʘ ʚʣʘʜʝʥʠʝ  ʧʨʝʢʨʘʩʥʳʤʠ 3D ʧʨʦʛʨʘʤʤʘʤʠ)  ï ʚʠʨʪʫʦʟʳ  

ʠʤʝʥʥʦ ʵʪʦʛʦ ʤʝʪʦʜʘ, ʪ.ʢ. ʦʥ ʧʦʟʚʦʣʷʝʪ ʩʨʝʟʫ ʫʚʠʜʝʪʴ ʨʝʟʫʣʴʪʘʪ ʥʦʚʳʭ ʩʣʦʞʥʳʭ ʤʘʥʠʧʫʣʷʮʠʡ ʩ  

ʪʢʘʥʷʤʠ, ʠʤʝʶʱʠʤʠ ʨʘʟʣʠʯʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ.  ʆʥ ʟʘʯʘʩʪʫʶ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦ ʚʦʟ-

ʤʦʞʥʳʤ ʜʣʷ ʨʘʩʢʨʦʷ ʠʟʜʝʣʠʡ ʠʟ ʩʣʦʞʥʳʭ ʪʢʘʥʝʡ, ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪ-

ʚʘʤ (ʨʘʩʪʷʞʝʥʠʝ, ʜʨʘʧʠʨʫʝʤʦʩʪʴ ʠ ʪ.ʜ.) ʦʪ ʙʫʤʘʛʠ. ʅʦʚʳʝ, ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʤʦʜʝʣʠ ʪʘʢʞʝ ʩʦʟʜʘʶʪ 

ʠʤʝʥʥʦ ʤʝʪʦʜʦʤ ʥʘʢʦʣʢʠ. 

ʅʝʜʦʩʪʘʪʢʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠʟʜʝʣʠʷ ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʦʡ 

ʦʧʳʪ ʠ ʩʥʦʨʦʚʢʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʪʘʢʦʡ  ʤʝʪʦʜ ʥʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʙʨʶʢ.  

                                                           
5
 ʀʩʪʦʯʥʠʢ ʬʦʪʦ: https://mykaleidoscope.ru/uploads/posts/2023-05/1684926136_mykaleidoscope-ru-p-konstruirovanie-odezhdi-dlya-nachinayushch-63.jpg 
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ʅʘ ʥʘʰ ʚʟʛʣʷʜ,   ʤʫʣʷʞʥʳʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʜʣʷ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʦʙʫʯʝʥʠʷ, ʪ.ʢ. 

ʦʥ ʥʘʠʙʦʣʝʝ ʥʘʛʣʷʜʝʥ.  ʆʜʥʘʢʦ ʥʘʜʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʨʝʟʫʣʴʪʘʪ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʦʩʪʘʚʠʪ ʞʝʣʘʪʴ 

ʣʫʯʰʝʛʦ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʫʯʝʥʠʢʦʚ  ʥʝʦʞʠʜʘʥʥʦ ʜʣʷ ʩʝʙʷ ʦʙʥʘʨʫʞʘʪ, ʯʪʦ  ʧʨʦʱʝ ʨʘʟʦʙʨʘʪʴʩʷ ʩ ʠʥ-

ʞʝʥʝʨʥʳʤʠ ʤʝʪʦʜʘʤʠ (ʯʘʩʪʦ ʩʦ ʩʣʦʞʥʳʤʠ ʩ ʬʦʨʤʫʣʘʤʠ).  ʆʜʥʘʢʦ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʩʤʳʣʘ ʵʪʠʭ 

ʬʦʨʤʫʣ ʥʘʢʦʣʢʘ ʚʩʸ ʞʝ  ʥʝʦʙʭʦʜʠʤʘ ʢʘʢ ʙʘʟʘ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʦʨʪʥʳʭ ʩʦʚʤʝʱʘʶʪ 2 ʤʝʪʦʜʘ:  ʩʥʘʯʘʣʘ  ʛʨʫʙʦ  ʨʘʩʩʯʠʪʳʚʘʶʪ, ʘ ʟʘʪʝʤ ʧʦʜʛʦ-

ʥʷʶʪ. ʆʜʥʘʢʦ ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʪʦʞʝ ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʛʦ ʦʧʳʪʘ. 

ʆʪʥʦʩʠʪʝʣʴʪʥʦ  ʥʦʚʦʡ  ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʷʚʣʷʝʪʩʷ ʙʝʩʧʨʠʤʝʨʦʯʥʘʷ ʤʝʪʦʜʠʢʘ ɻ. ɿʣʘʯʝʚʩʢʦʡ. 

ɼʣʷ ʝʸ ʧʨʠʤʝʥʝʥʠʷ ʪʨʝʙʫʶʪʩʷ ʩʘʤʦʜʝʣʴʥʳʝ ʫʛʣʦʚʳʝ  ʣʠʥʝʡʢʠ (ʨʠʩ. 3,4) [4;6;7].  

 

 
 

ʈʠʩ. 3 ʃʠʥʝʡʢʠ ɻ. ɿʣʘʯʝʚʩʢʦʡ 

 

 

 

 

 

 

 
 

ʈʠʩ. 4. ʉʥʷʪʠʝ ʦʩʥʦʚʥʳʭ ʤʝʨʦʢ ʧʦ ʤʝʪʦʜʠʢʝ ɻ. ɿʣʘʯʝʚʩʢʦʡ 
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ʆʩʪʘʥʦʚʠʤʩʷ ʪʦʣʴʢʦ ʥʘ ʦʜʥʦʡ ʠʟ çʠʟʶʤʠʥʦʢè ʤʝʪʦʜʠʢʠ ɻ. ɿʣʘʯʝʚʩʢʦʡ  ï ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʨʘʩʯʝʪ, ʘ ʥʝ ʧʦʜʛʦʥʢʘ ʘʙʩʦʣʶʪʥʦ  ʚʩʝʭ ʚʳʪʘʯʝʢ ʥʘ ʶʙʢʘʭ, ʙʨʶʢʘʭ, ʧʣʝʯʝʚʳʭ ʠʟʜʝʣʠʷʭ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʫʶ ʠʜʝʶ ʤʝʪʦʜʠʢʠ ɻ. ɿʣʘʯʝʚʩʢʦʡ ʥʘ ʧʨʠʤʝʨʝ ʧʦʩʪʨʦʝʥʠʷ ʧʨʷʤʦʡ ʶʙʢʠ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʳʪʘʯʝʢ ʥʝ ʩʪʘʥʜʘʨʪʥʦ, ʘ ʟʘʚʠʩʠʪ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʠʛʫʨʳ.  ɹʦʢʦʚʦʡ ʰʦʚ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʩʝʨʝʜʠʥʫ ʪʘʣʠʠ, ʘ ʥʝ ʙʝʜʝʨ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ ʤʝʪʦʜʠʢ 

(ʨʠʩ.5.). 

 

 
ʈʠʩ.5. ʇʦʧʝʨʝʯʥʳʝ ʜʠʘʤʝʪʨʳ. ʇʦʣʦʞʝʥʠʝ ʙʦʢʦʚʦʛʦ ʰʚʘ ʧʦ ɻ. ɿʣʘʯʝʚʩʢʦʡ 

 

ɺʦʟʤʦʞʥʳ ʚʘʨʠʘʥʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʬʠʛʫʨʳ (ʨʠʩ.6). 

  
ʈʠʩ. 6. ɺʘʨʠʘʥʪʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʙʦʢʦʚʦʛʦ ʰʚʘ ʧʦ ɻ. ɿʣʘʯʝʚʩʢʦʡ 

 

ʆʯʝʥʴ ʫʜʘʯʥʦ, ʩ ʤʝʪʦʜʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʵʪʘ ʞʝ ʠʜʝʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʨʝʭ ʚʠʜʝʦʨʦʣʠʢʘʭ 

ʢʘʥʘʣʘ Youtube ʃʶʙʦʚʠ ʂʦʤʠʩʩʘʨʦʚʦʡ çɸʥʘʪʦʤʠʷ ʠʜʝʘʣʴʥʦʡ ʚʳʢʨʦʡʢʠ ʧʨʷʤʦʡ ʶʙʢʠè (ʨʠʩ.7) [8]. 

 

 
 

ʈʠʩ.7. ʉʢʨʠʥʰʦʪ ʠʟ  ʚʠʜʝʦʨʦʣʠʢʘ ʃ. ʂʦʤʠʩʩʘʨʦʚʦʡ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʡ 

ʧʦʣʦʞʝʥʠʝ ʙʦʢʦʚʦʛʦ ʰʚʘ 
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ʆʯʝʥʴ ʠʥʪʝʨʝʩʥʦ ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʜʭʦʜ ʢ ʧʦʩʪʨʦʝʥʠʶ  ʶʙʢʠ-ʛʦʜʝ ʚ ʤʝʪʦʜʠʢʝ ɻʘʣʠʠ ɿʣʘʯʝʚ-

ʩʢʦʡ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ  ʤʝʪʦʜʠʢʘʭ ʚʩʝ ʢʣʠʥʴʷ ʦʜʠʥʘʢʦʚʳʝ ʧʦ ʰʠʨʠʥʝ ʥʘ ʫʨʦʚʥʝ ʙʝʜʝʨ. ʆʜʥʦ 

ʠʟ ʠʩʢʣʶʯʝʥʠʡ ï ʶʙʢʘ-ʛʦʜʝ ɿʣʘʯʝʚʩʢʦʡ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʧʦʯʪʝʥʠʡ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʠʛʫʨʳ 

ʤʦʞʥʦ ʚʳʙʠʨʘʪʴ ʨʘʟʥʫʶ ʰʠʨʠʥʫ ʢʣʠʥʴʝʚ, ʨʘʟʙʠʚʘʷ ʧʦʣʦʪʥʠʱʘ ʶʙʢʠ ʨʝʣʴʝʬʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʟʘʢʦʥʦʤ ʢʨʘʩʦʪʳ. ʇʨʝʞʜʝ ʯʝʤ ʦʧʨʝʜʝʣʠʪʴ ʜʣʷ ʩʝʙʷ ʢʦʣʠʯʝʩʪʚʦ ʢʣʠʥʴʝʚ ʠʣʠ ʤʝʩʪʘ ʧʨʦʚʝʜʝʥʠʷ 

ʨʝʣʴʝʬʦʚ, ʦʥʘ ʩʦʚʝʪʫʝʪ ʟʘʜʫʤʘʪʴʩʷ, ʯʪʦ ʥʘ ʬʠʛʫʨʝ ʩʪʦʠʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʘ ʯʪʦ ʩʢʨʳʪʴ. ʂʘʞʜʘʷ ʧʨʦʚʝ-

ʜʝʥʥʘʷ ʣʠʥʠʷ ʚʣʠʷʝʪ ʥʘ ʦʙʱʠʡ ʦʙʣʠʢ ʬʠʛʫʨʳ ʚ ʢʦʩʪʶʤʝ. ɺʩʝ ʣʠʥʠʠ ʧʨʦʚʦʜʷʪʩʷ ʪʦʣʴʢʦ ʧʦ ʥʘʠʙʦ-

ʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʯʘʩʪʷʤ ʬʠʛʫʨʳ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʢʣʠʥʴʷ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ ʤʝʞʜʫ ʩʦ-

ʙʦʡ.  

ʇʨʠ ʙʦʣʴʰʦʤ ʦʙʭʚʘʪʝ ʙʝʜʝʨ ʭʦʨʦʰʦ ʫʚʝʣʠʯʠʪʴ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʠʥʴʝʚ, ʚʤʝʩʪʦ ʧʨʠʚʳʯ-

ʥʳʭ ʰʝʩʪʠïʚʦʩʴʤʠʢʣʠʥʦʢ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ 10ï12 ʢʣʠʥʴʷʭ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʘʩʠʤʤʝʪʨʠʷ ʬʠʛʫʨʳ ʤʦ-

ʞʝʪ ʥʘʚʝʩʪʠ ʥʘ ʤʳʩʣʴ ʚʚʝʩʪʠ ʘʩʠʤʤʝʪʨʠʶ ʚ ʤʦʜʝʣʴ, ʧʨʠʢʨʳʚʘʷ ʪʝʤ ʩʘʤʳʤ ʘʩʠʤʤʝʪʨʠʶ ʬʠʛʫʨʳ. 

ʉʜʝʣʘʪʴ ʵʪʦ ʤʦʞʥʦ,   ʚʳʙʠʨʘʷ ʥʝʯʝʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʠʥʴʝʚ ʣʠʙʦ ʜʝʣʘʷ ʢʣʠʥʴʷ ʨʘʟʥʦʡ ʰʠʨʠʥʳ, 

ʥʘʧʨʠʤʝʨ, ʫʚʝʣʠʯʠʚʘʷ ʰʠʨʠʥʫ ʢʣʠʥʴʝʚ ʩʣʝʚʘ ʥʘʧʨʘʚʦ. ʂʨʦʤʝ ʵʪʦʛʦ, ʣʠʥʠʷ ʢʣʝʰʝʥʠʷ ʤʦʞʝʪ ʧʨʦʚʦ-

ʜʠʪʴʩʷ ʥʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʘ ʧʦʜ ʫʛʣʦʤ. ʇʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʪʩʷ ʠ ʫʛʦʣ ʢʣʝʰʝʥʠʷ (ʩʟʘʜʠ ʶʙʢʘ ʩʪʘʥʝʪ 

ʙʦʣʝʝ ʨʘʩʢʣʝʰʝʥʥʦʡ ʠ ʜʣʠʥʥʦʡ ï  ʜʣʠʥʥʳʡ, ʧʳʰʥʳʡ çʭʚʦʩʪè). 

ʀʥʪʝʨʝʩʥʘ ʘʚʪʦʨʩʢʘʷ  ʤʦʜʝʣʴ ɻ.ɿʣʘʯʝʚʩʢʦʡ  ï ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ  çʪʘʥʮʫʶʱʘʷè ʶʙʢʘ, ʟʘʢʨʫʯʠ-

ʚʘʶʱʘʷʩʷ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ. 

ɹʦʣʴʰʦʝ ʤʝʩʪʦ ʚ ʤʝʪʦʜʠʢʝ ɻ. ɿʣʘʯʝʚʩʢʦʡ ʦʪʚʦʜʠʪʩʷ ʨʘʟʛʨʘʥʠʯʝʥʠʶ  ʧʦʥʷʪʠʡ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʩ ʥʘʨʫʰʝʥʠʝʤ ʠ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʧʦʩʘʜʢʠ, ʯʝʛʦ ʥʝʪ ʚ ʜʨʫʛʠʭ ʤʝʪʦʜʠʢʘʭ. 

ɸʥʘʣʦʛʠʯʥʳʡ ʧʦʜʭʦʜ ɻ.  ɿʣʘʯʝʚʩʢʦʡ ʠ ʢ ʨʘʩʯʝʪʫ  ʩʢʣʘʜʦʢ. ʂʘʞʜʘʷ ʩʢʣʘʜʢʘ ʚ ʶʙʢʝ ʠʤʝʝʪ 

ʩʚʦʶ ʰʠʨʠʥʫ. ʊʦʣʴʢʦ ʪʘʢ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʭʦʨʦʰʫʶ ʧʦʩʘʜʢʫ. 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʪʘʢʠʤʠ ʤʦʜʝʣʷʤʠ ʶʙʢʠ ɿʣʘʯʝʚʩʢʘʷ ʨʝʢʦʤʝʥʜʫʝʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʩʪʨʦʛʠʭ ʟʘ-

ʢʦʥʦʚ: 

1. ɿʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ: ʘʥʘʣʦʛʠʯʥʦ ʟʘʢʦʥʫ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʚ ʬʠʟʠʢʝ, ʦʜʠʥ ʨʘʟ ʧʦʩʯʠʪʘʥ-

ʥʘʷ ʠ ʦʧʨʝʜʝʣʝʥʥʘʷ ʚʳʪʘʯʢʘ ʥʠʢʫʜʘ ʥʝ ʠʩʯʝʟʘʝʪ.  

2. ɿʘʢʦʥ ʧʝʨʝʤʝʱʝʥʠʷ: ɺʳʪʘʯʢʫ ʤʦʞʥʦ ʧʝʨʝʤʝʱʘʪʴ ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ ʩʚʦʝʛʦ ʫʯʘʩʪʢʘ. ʇʝ-

ʨʝʜʥʶʶ ʚʳʪʘʯʢʫ ʤʦʞʥʦ ʜʚʠʛʘʪʴ ʚʣʝʚʦ ʠ ʚʧʨʘʚʦ ʥʘ ʫʯʘʩʪʢʝ ʦʪ ʩʝʨʝʜʠʥʳ ʧʝʨʝʜʥʝʛʦ ʧʦʣʦʪʥʠʱʘ ʜʦ 

ʦʪʤʝʪʢʠ. ʕʪʦ ʫʯʘʩʪʦʢ ʚ 120ę(ʨʠʩʫʥʦʢ 8). 

ɹʦʢʦʚʫʶ ʚʳʪʘʯʢʫ ʤʦʞʥʦ ʧʝʨʝʤʝʱʘʪʴ ʥʘ ʩʚʦʝʤ ʫʯʘʩʪʢʝ ʙʦʢʦʚʦʛʦ ʰʚʘ  ʚ ʧʨʝʜʝʣʘʭ 60ę. 

ʅʘ ʧʝʨʝʜʥʶʶ ʠ ʟʘʜʥʶʶ ʚʳʪʘʯʢʠ ʧʨʠʭʦʜʠʪʩʷ ʧʦ 120ę. ɺ ʧʨʝʜʝʣʘʭ ʩʚʦʝʛʦ ʫʯʘʩʪʢʘ ʚʳʪʘʯʢʠ 

ʤʦʞʥʦ ʨʘʟʙʠʚʘʪʴ ʥʘ ʥʫʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ, ʥʘʧʨʠʤʝʨ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʘ ʩʢʣʘʜʦʢ ʠʣʠ ʨʝʣʴʝʬ-

ʥʳʭ ʰʚʦʚ (ʨʠʩ.8) [7]. 

 

 

 

 

ʈʠʩ.8. ɺʘʨʠʘʥʪʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʳʪʘʯʝʢ ʧʦ ʤʝʪʦʜʠʢʝ ɻ. ɿʣʘʯʝʚʩʢʦʡ  
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ʈʘʩʩʤʦʪʨʠʤ ʜʨʫʛʠʝ  ʤʝʪʦʜʠʢʠ, ʙʦʣʝʝ ʧʨʦʩʪʳʝ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ.ʀʤʝʝʪʩʷ ʤʝʪʦʜʠʢʘ ʠʥʜʠʚʠ-

ʜʫʘʣʴʥʦʛʦ ʢʨʦʷ ɺ. ɹʦʯʢʘʨʝʚʦʡ (ʘʚʪʦʨʩʢʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʚʳʜʘʥʦ 29 ʤʘʨʪʘ 1967 ʛ.) ʂʘʢ ʠ ʫ ɻ. ɿʣʘ-

ʯʝʚʩʢʦʡ, ʚ ʥʝʡ ʥʝʪ ʧʦʜʛʦʥʦʢ ʠʟʜʝʣʠʡ ʧʦ ʬʠʛʫʨʝ [1]. ʄʝʨʢʠ ʚʦ ʤʥʦʛʦʤ ʘʥʘʣʦʛʠʯʥʳ ʤʝʨʢʘʤ ʙʦʣʝʝ 

ʧʦʟʜʥʝʡ ʤʝʪʦʜʠʢʠ ɻ. ɿʣʘʯʝʚʩʢʦʡ. 

ʆʪʣʠʯʠʝ ʤʝʪʦʜʠʢ ɻ.ɿʣʘʯʝʚʩʢʦʡ ʠ ɺ.ɹʦʯʢʘʨʝʚʦʡ: ʚʦ ʚʪʦʨʦʡ ʤʝʪʦʜʠʢʝ ʥʝʪ ʨʘʩʯʝʪʦʚ, ʥʦ ʠʤʝ-

ʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʬʠʛʫʨ ʩ ʦʯʝʥʴ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʪʠʧʘʞʝʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʢʦʤ ʤʝ-

ʪʦʜʠʢʠ: ʨʝʘʣʴʥʳʝ ʬʠʛʫʨʳ ʥʘ ʧʨʘʢʪʠʢʝ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ  ʦʯʝʥʴ ʪʨʫʜʥʦ,  ʧʦʵʪʦʤʫ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʢʘʞʫʱʫʶʩʷ ʧʨʦʩʪʦʪʫ, ʧʨʠʤʝʥʷʪʴ ʵʪʫ ʤʝʪʦʜʠʢʫ ʩʣʦʞʥʦ. 

ʄʝʪʦʜʠʢʘ ʃ. ɸʢʩʝʥʦʚʦʡ çʃʶʙʘʢʩè. ɺ ʦʩʥʦʚʫ ʤʝʪʦʜʘ ʃʶʙʘʢʩ ʧʦʣʦʞʝʥʦ ʧʦʥʷʪʠʝ "ʥʦʨʤʘ", 

ʦʙʦʟʥʘʯʘʝʤʘʷ ʙʫʢʚʦʡ N. ʅʦʨʤʘ ʩʣʫʞʠʪ ʫʜʦʙʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʟʘʧʠʩʠ ʣʝʢʘʣ 

ʠ ʷʚʣʷʝʪʩʷ, ʧʦ ʩʫʪʠ, çʚʥʫʪʨʝʥʥʠʤ ʤʘʩʰʪʘʙʦʤ ʯʝʣʦʚʝʢʘè. ʅʦʨʤʘ  (ʦʥʘ ʚʢʣʶʯʘʝʪ ʥʦʨʤʫ ʨʦʩʪʘ Nʨ, 

ʥʦʨʤʫ ʛʨʫʜʠ  Nʛ ʠ ʥʦʨʤʫ ʙʝʜʝʨ Nʙ  ʜʣʷ ʢʘʞʜʦʡ ʬʠʛʫʨʳ) ʦʙʲʝʜʠʥʷʝʪ ʚʩʝ ʧʨʦʮʝʩʩʳ ʨʘʙʦʪʳ, ʚʢʣʶ-

ʯʘʷ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʩʭʦʜʘ ʤʘʪʝʨʠʘʣʘ ʩ ʫʯʸʪʦʤ ʵʢʦʥʦʤʥʦʡ ʨʘʩʢʣʘʜʢʠ ʜʝʪʘʣʝʡ ʚʳʢʨʦʡʢʠ 

ʥʘ ʪʢʘʥʠ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ ʦʨʥʘʤʝʥʪʦʚ ʩ ʫʯʸʪʦʤ ʧʨʦʧʦʨʮʠʡ ʢʦʥʢʨʝʪʥʦʡ ʬʠʛʫʨʳ, ʨʝʩʪʘʚʨʘʮʠʶ 

ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʨʘʙʦʪ ʩʪʘʨʳʭ ʤʘʩʪʝʨʦʚ ʩ ʫʯʸʪʦʤ ʩʚʦʡʩʪʚ ʩʦʚʨʝʤʝʥʥʳʭ ʪʢʘʥʝʡ [4].  

ɿʘʩʣʫʛʦʡ ʃ. ɸʢʩʝʥʦʚʦʡ ʷʚʣʷʝʪʩʷ  ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʢʥʠʛʝ "ʂʨʦʡ ʙʝʟ ʪʘʡʥ" ʙʦʣʴʰʦʡ 

ʥʘʙʦʨ ʛʦʪʦʚʳʭ ʩʭʝʤ-ʚʳʢʨʦʝʢ, ʟʘʧʠʩʘʥʥʳʭ ʚ ʥʦʨʤʘʭ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʦʜʝʞʜʫ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʧʦʢʨʦʝʚ, ʚʢʣʶʯʘʷ ʠʩʪʦʨʠʯʝʩʢʠʝ ʢʦʩʪʶʤʳ.  

ʄʝʪʦʜʠʢʘ, ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʢʘʞʝʪʩʷ ʦʯʝʥʴ ʧʨʦʩʪʦʡ: ʟʘʤʘʥʯʠʚʦ ʚʤʝʩʪʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʤʝʨʦʢ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʥʦʨʤ. ʀ ʚʩʝ-ʪʘʢʠ ʫʯʠʪʴʩʷ ʜʘʥʥʦʤʫ ʤʝʪʦʜʫ ʧʨʠʜʝʪʩʷ ʦʯʝʥʴ 

ʜʦʣʛʦ ʠ ʨʝʟʫʣʴʪʘʪ ʤʦʞʝʪ, ʢ ʩʦʞʘʣʝʥʠʶ,  ʥʝ ʦʧʨʘʚʜʘʪʴ ʦʞʠʜʘʥʠʷ. ʅʘʜʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʪʘʢʘʷ  ʤʝ-

ʪʦʜʠʢʘ ʪʨʝʙʫʝʪ ʝʱʸ ʠ ʥʘʣʠʯʠʝ ʧʨʠʨʦʜʥʦʛʦ çʯʫʪʴʷè, ʚʠʜʝʥʴʷ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʦʵʪʦʤʫ ʥʝ ʢʘʞʜʳʡ ʤʦ-

ʞʝʪ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʦʡ ʦʚʣʘʜʝʪʴ.   

ɿʘʤʝʪʠʤ, ʯʪʦ ʃ. ɸʢʩʝʥʦʚʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʤʘʩʪʝʨ ʧʦ ʧʦʰʠʚʫ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠ ʩʮʝʥʠʯʝʩʢʠʭ 

ʢʦʩʪʶʤʦʚ. ɸ ʜʣʷ ʩʮʝʥʳ, ʧʨʝʜʧʦʣʘʛʘʶʱʫʶ  ʩʤʝʥʫ ʘʢʪʝʨʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʢʦʩʪʶʤʘ ʨʘʟʳʤʠ ʣʶʜʴʤʠ,  ʥʶʘʥʩʳ ʬʠʛʫʨʳ ʫʯʠʪʳʚʘʪʴʩʷ ʥʝ ʜʦʣʞʥʳ. ʊʨʝʙʫʶʪʩʷ ʣʠʰʴ ʧʨʠ-

ʤʝʨʥʳʝ ʦʩʥʦʚʥʳʝ ʧʨʦʧʦʨʮʠʠ, ʧʨʦʩʪʦʡ ʢʨʦʡ ʠ, ʢʦʥʝʯʥʦ,  ʤʠʥʠʤʫʤ ʦʙʣʝʛʘʥʠʷ. 

ʀʟ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʝʪʦʜʠʢ (ʠʭ   ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ) ʫʧʦʤʷʥʝʤ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʜʥʫ:  ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ʉLO 3D. ʈʘʟʨʘʙʦʪʘʥʥʳʝ CLO 3D ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʪʦʯʥʳʝ 

ʩʠʤʫʣʷʮʠʠ 23 ʚʠʜʦʚ ʪʢʘʥʠ (ʚʢʣʶʯʘʷ ʢʦʞʫ), ʘ ʧʦʩʣʝ ï ʥʘʜʝʪʴ ʚʠʨʪʫʘʣʴʥʫʶ ʦʜʝʞʜʫ ʥʘ ʢʦʤʧʴʶʪʝʨ-

ʥʫʶ 3D-ʤʦʜʝʣʴ ʯʝʣʦʚʝʢʘ (ʨʠʩ.9) [3]. 

ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ï ʦʜʥʘ ʠʟ ʦʪʥʦʩʠʪʝʣʴʥʦ  ʥʝʜʘʚʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 3D ʧʨʦʛʨʘʤʤ.  
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ʈʠʩ.9. ʉʢʨʠʥʰʦʪʳ  ʧʨʦʛʨʘʤʤʳ   CLO 3D
6
   

 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʦʧʪʠʤʘʣʴʥʳʤ ʜʣʷ ʧʝʨʚʦʛʦ ʦʟʥʘʢʦʤʣʝʥʠʷ  ʫʯʘʱʠʭʩʷ  ʩ ʢʨʦʝʤ ʥʘ ʥʘʯʘʣʴʥʦʤ 

ʵʪʘʧʝ  ʷʚʣʷʝʪʩʷ ʤʫʣʷʞʥʳʡ ʤʝʪʦʜ.  

ʕʣʝʤʝʥʪʳ ʤʝʪʦʜʘ ɻ. ɿʣʘʯʝʚʩʢʦʡ, ʥʝʩʤʦʪʨʷ ʥʘ ʢʘʞʫʱʫʶʩʷ ʩʣʦʞʥʦʩʪʴ, ʷʚʣʷʶʪʩʷ ʧʦʩʠʣʴʥʳʤʠ 

ʚ ʙʦʣʝʝ ʩʪʘʨʰʠʭ ʢʣʘʩʩʘʭ, ʢʦʛʜʘ ʫʯʘʱʠʝʩʷ ʫʞʝ ʟʥʘʢʦʤʳ ʭʦʪʷ ʙʳ ʩ ʧʣʘʥʠʤʝʪʨʠʝʡ.  ʇʦʚʝʨʭʥʦʩʪʥʦʝ 

ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʦʡ ʚ ʰʢʦʣʝ ʟʘʜʘʝʪ (ʢʘʢ ʤʠʥʠʤʫʤ) ʚʝʢʪʦʨ ʜʘʣʴʥʝʡʰʝʛʦ ʫʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʷ, ʥʝ ʜʘʝʪ ʟʘʧʫʪʘʪʴʩʷ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢʘʭ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ, 

ʜʘʝʪ ʧʨʝʢʨʘʩʥʳʡ ʨʝʟʫʣʴʪʘʪ ʥʘ ʣʶʙʫʶ ʬʠʛʫʨʫ ʩ ʧʝʨʚʦʛʦ ʨʘʟʘ, ʘ   ʟʥʘʯʠʪ, ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʚʦʠʭ ʩʠʣʘʭ. 

ʄʝʪʦʜ ʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥ, ʚ ʧʨʠʥʮʠʧʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʫʨʦʢʘʤ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʰʢʦʣʝ. 

ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʳ ʉɸʇʈ ʥʝʦʜʥʦʟʥʘʯʥʘ. ʇʨʠ ʭʦʨʦʰʝʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʵʪʠ ʤʝʪʦʜʳ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʣʝʛʯʠʪʴ ʧʨʦʮʝʩʩ ʚʦʩʧʨʠʷʪʠʷ. ʇʨʠ ʦʪ-

ʩʫʪʩʪʚʠʠ ʪʘʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ï ʫʩʣʦʞʥʠʪʴ. ʇʨʦʛʨʘʤʤʘ CLO 3D ʧʨʝʢʨʘʩʥʦ ʦʪʚʝʯʘʝʪ ʢʘʢ ʫʯʝʙʥʳʤ ʮʝ-

ʣʷʤ (ʥʝ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ), ʪʘʢ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ. ʆʜʥʘʢʦ ʧʦʢʘ ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʪʫʧʥʦʡ ʜʣʷ 

ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʰʢʦʣʘʭ.  
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ʅ. ɺ. ʂʫʜʠʥʦʚ, ɽ.ʉ. ɸʨʘʧʠʥʘ-ɸʨʘʧʦʚʘ 
 

ʏɸʊ-ɹʆʊ ɺ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʄ ʇʈʆʎɽʉʉɽ 

 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʘʪ-ʙʦʪʦʚ ʩʪʘʣʦ ʥʘʩʪʦʣʴʢʦ ʦʙʳʜʝʥʥʳʤ, 

ʯʪʦ ʤʳ ʵʪʦʛʦ ʫʞʝ ʥʝ ʟʘʤʝʯʘʝʤ [2]. ʄʦʞʥʦ ʥʘʡʪʠ ʣʶʙʫʶ ʠʥʬʦʨʤʘʮʠʶ ʩ ʧʦʤʦʱʴʶ ʛʦʣʦʩʦʚʦʛʦ ʧʦ-

ʤʦʱʥʠʢʘ: ʚʢʣʶʯʠʪʴ ʤʫʟʳʢʫ, ʧʦʩʪʨʦʠʪʴ ʤʘʨʰʨʫʪ ʚ ʥʘʚʠʛʘʪʦʨʝ, ʦʙʨʘʪʠʪʴʩʷ ʚ ʩʣʫʞʙʫ ʧʦʜʜʝʨʞʢʠ ʠ 

ʪ.ʜ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ, ʤʥʦʛʠʝ ʩʬʝʨʳ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʯʘʪ-ʙʦʪʳ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʙʦʯʠʭ ʧʨʦ-

ʮʝʩʩʦʚ. ʏʘʪ-ʙʦʪ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʤʝʞʜʫ ʧʝʜʘʛʦʛʘʤʠ ʠ ʫʯʝʥʠʢʘʤʠ [1]. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦʣʦʛʠʠ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʯʘʪ-ʙʦʪ. 

 

N.V. Kudinov, E.S. Arapina-Arapova  

 

CHATBOT IN THE EDUCATIONAL PROCESS  

 

 

Abstract. In the modern world, the use of chatbots has become so commonplace that we no longer 

notice it. You can find any information using the voice assistant: turn on music, set a route in the naviga-

tor, contact support, etc. Thanks to this, many areas have begun to use chatbots to automate work pro-

cesses. The chatbot acts as a tool to improve the interaction between teachers and students 

Key words:Chatbot, technology, artificial intelligence.  

 

ʏʘʪ-ʙʦʪʳ ï ʵʪʦ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʠʤʠʪʠʨʫʶʪ ʯʝʣʦʚʝʯʝʩʢʠʡ ʨʘʟʛʦʚʦʨ ʠ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ 

ʨʘʟʣʠʯʥʳʝ ʟʘʜʘʯʠ. ʆʥʠ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ, ʚʢʣʶʯʘʷ ʙʠʟʥʝʩ, 

ʤʝʜʠʮʠʥʫ, ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʪ.ʜ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ [1] ʧʨʠʚʝʜʝʥʳ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʯʘʪ-ʙʦʪʦʚ, ʧʨʦʘʥʘ-

ʣʠʟʠʨʫʝʤ  ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ. 

ʅʘʯʥʝʤ ʩ ʧʝʨʝʯʠʩʣʝʥʠʷ ʩʬʝʨ ʧʨʠʤʝʥʝʥʠʷ. 

1. ʏʘʪ-ʙʦʪ ʜʣʷ ʟʘʢʘʟʘ ʝʜʳ ï ʵʪʦ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʚʠʜʦʚ ʯʘʪ-ʙʦʪʦʚ, ʪʘʢʠʝ ʢʘʢ 

Domino's Pizza ʠ Pizza Hut ʠʩʧʦʣʴʟʫʶʪ ʯʘʪ-ʙʦʪʳ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʧʨʦʮʝʩʩʘ ʟʘʢʘʟʘ ʧʠʮʮʳ. ʇʦʣʴʟʦʚʘ-

ʪʝʣʠ ʤʦʛʫʪ ʚʳʙʨʘʪʴ ʞʝʣʘʝʤʳʝ ʙʣʶʜʘ, ʫʢʘʟʘʪʴ ʘʜʨʝʩ ʜʦʩʪʘʚʢʠ ʠ ʦʧʣʘʪʠʪʴ ʟʘʢʘʟ, ʥʝ ʧʦʢʠʜʘʷ ʧʨʠʣʦ-

ʞʝʥʠʝ ʤʝʩʩʝʥʜʞʝʨʘ. ʊʘʢʠʝ ʯʘʪ-ʙʦʪʳ ʪʘʢʞʝ ʤʦʛʫʪ ʧʨʝʜʣʘʛʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʤʝʥʶ ʠ ʧʦʜʩʢʘʟʳ-

ʚʘʪʴ ʘʢʪʫʘʣʴʥʳʝ ʘʢʮʠʠ. 

2. ʏʘʪ-ʙʦʪ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ï ʵʪʦ ʚʠʨʪʫʘʣʴʥʳʝ ʧʦʤʦʱʥʠʢʠ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʪʘʢʞʝ ʚ 

ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʎʝʣʴ ʯʘʪ-ʙʦʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʣʫʯʝʥʠʠ ʥʦʚʳʭ ʟʥʘʥʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʦʚʳʭ 

ʠʜʝʡ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʧʨʦʡʜʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʅʘʧʨʠʤʝʨ, ʯʘʪ-ʙʦʪʳ ʠʩʧʦʣʴʟʫʶʪ ʚʦ ʤʥʦʛʠʭ ʫʥʠʚʝʨʩʠ-

ʪʝʪʘʭ [1] ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʪʫʜʝʥʪʘʤ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. ʊʘʢʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʯʘʪ-ʙʦʪ ʧʦʤʦʞʝʪ ʫʧʨʦʩʪʠʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʩʜʝʣʘʪʴ ʝʛʦ ʙʦʣʝʝ ʠʥʪʝ-

ʨʘʢʪʠʚʥʳʤ ʠ ʠʥʪʝʨʝʩʥʳʤ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ. ɽʱʝ ʦʜʠʥ ʧʨʝ-

ʠʤʫʱʝʩʪʚʦʤ ʙʦʪʦʚ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

[1]. ʂʨʦʤʝ ʪʦʛʦ, ʯʘʪ-ʙʦʪʳ ʧʦʤʦʛʘʶʪ ʠʟʫʯʘʪʴ ʥʦʚʳʝ ʩʬʝʨʳ ʠ ʷʟʳʢʠ. ʅʘʧʨʠʤʝʨ, Duolingo ʠʩʧʦʣʴʟʫʝʪ 

ʯʘʪ-ʙʦʪʘ ʜʣʷ ʦʙʫʯʝʥʠʷ ʷʟʳʢʫ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʦʙʱʘʪʴʩʷ ʩ ʙʦʪʦʤ ʥʘ ʷʟʳʢʝ, ʢʦʪʦʨʳʡ ʦʥʠ ʫʯʘʪ, ʠ 

ʧʦʣʫʯʘʪʴ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʠʤ ʫʣʫʯʰʠʪʴ ʩʚʦʠ ʥʘʚʳʢʠ ʚ ʷʟʳʢʝ, ʥʝ ʚʳʭʦʜʷ ʠʟ ʧʨʠʣʦʞʝ-

ʥʠʷ. 

3. ʏʘʪ-ʙʦʪ ʜʣʷ ʟʜʦʨʦʚʴʷ ï ʵʪʦ ʯʘʪ-ʙʦʪʳ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʚ ʩʬʝʨʝ ʟʜʦʨʦ-

ʚʴʷ. ʅʘʧʨʠʤʝʨ, ʙʦʪ Ada Health ʧʦʤʦʛʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʧʨʝʜʝʣʠʪʴ ʩʚʦʠ ʩʠʤʧʪʦʤʳ ʠ ʧʨʝʜʣʘʛʘʝʪ 

ʚʦʟʤʦʞʥʳʝ ʜʠʘʛʥʦʟʳ. ʆʥ ʪʘʢʞʝ ʤʦʞʝʪ ʥʘʧʨʘʚʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʢʦʥʩʫʣʴʪʘʮʠʶ ʢ ʚʨʘʯʫ ʠʣʠ ʢ 

ʩʧʝʮʠʘʣʠʩʪʫ ʧʦ ʥʫʞʥʦʡ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ. 

4. ʏʘʪ-ʙʦʪ ʜʣʷ ʙʠʟʥʝʩʘ ï ʵʪʦ ʯʘʪ-ʙʦʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ 

ʙʠʟʥʝʩʘ. ʆʥʠ ʤʦʛʫʪ ʧʦʤʦʯʴ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʦʙʱʝʥʠʷ ʩ ʢʣʠʝʥʪʘʤʠ ʠ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫ-

ʞʠʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʯʘʪ-ʙʦʪʳ ʤʦʛʫʪ ʦʪʚʝʯʘʪʴ ʥʘ ʯʘʩʪʦ ʟʘʜʘʚʘʝʤʳʝ ʚʦʧʨʦʩʳ, ʦʙʨʘʙʘʪʳʚʘʪʴ ʟʘʢʘʟʳ ʠ 
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ʧʨʝʜʣʘʛʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʦʜʫʢʪʘʤ ʠʣʠ ʫʩʣʫʛʘʤ. ʅʘʧʨʠʤʝʨ, ʯʘʪ-ʙʦʪ ʙʳʩʪʨʦ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ 

ʢʣʠʝʥʪʘ. 

5. ʏʘʪ-ʙʦʪ ʜʣʷ ʨʘʟʚʣʝʯʝʥʠʷ   ʯʘʪ-ʙʦʪʳ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʟ-

ʚʣʝʯʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʙʦʪ Mitsuku ï ʵʪʦ ʯʘʪ-ʙʦʪ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʘʟʛʦʚʦʨ ʥʘ ʣʶʙʫʶ 

ʪʝʤʫ ʠ ʜʘʞʝ ʰʫʪʠʪʴ. ʆʥ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʢʘʢ ʠʛʨʦʚʦʡ ʧʝʨʩʦʥʘʞ ʠʣʠ ʧʨʦʩʪʦ ʜʣʷ ʨʘʟʚʣʝʯʝ-

ʥʠʷ. 

6. ʏʘʪ-ʙʦʪ ʜʣʷ ʢʫʣʴʪʫʨʥʦʡ ʩʬʝʨʳ ï ʵʪʦ ʯʘʪ-ʙʦʪʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ  ʩʪʘʥʦʚʠʪʩʷ ʚʦʟ-

ʤʦʞʥʳʤ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʚʳʩʪʨʘʠʚʘʪʴ ʩʭʝʤʳ ʧʨʦʜʘʞʠ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ, ʠʭ ʧʨʦʜʚʠʞʝʥʠʝ, ʘ 

ʪʘʢʞʝ ʫʧʨʦʱʝʥʠʝ ʤʝʪʦʜʦʚ ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ ʧʦʪʨʝʙʠʪʝʣʝʤ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ. ʉʦʟʜʘʥʦ ʤʥʦ-

ʞʝʩʪʚʦ ʙʦʪʦʚ, ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʜʦʥʝʩʝʥʠʝ ʢʨʘʪʢʦʡ ʜʦʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʉ ʧʦʤʦʱʴʶ 

ʚʳʜʝʣʝʥʠʷ ʣʦʛʠʯʝʩʢʠʭ ʙʣʦʢʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʘʚʠʣʴʥʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʣʫʯʰʝʛʦ 

ʚʦʩʧʨʠʷʪʠʷ. ʅʘʧʨʠʤʝʨ, ʯʘʪ-ʙʦʪʳ çʂʘʩʩʠʨè ʠ çɸʜʤʠʥʠʩʪʨʘʪʦʨè ʤʦʛʫʪ ʩʥʘʙʞʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʢʣʠʝʥʪʦʚ ʠʥʪʝʨʝʩʫʶʱʝʡ ʠʭ ʠʥʬʦʨʤʘʮʠʝʡ, ʪʘʢʦʡ ʢʘʢ ʩʪʦʠʤʦʩʪʴ ʙʠʣʝʪʦʚ, ʩʚʦʙʦʜʥʳʝ ʤʝʩʪʘ, ʚʨʝʤʷ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʜʘʥʥʳʝ ʦʙ ʦʨʛʘʥʠʟʘʪʦʨʘʭ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʦʣʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʟʨʠʪʝʣʷ 

ʜʦ ʤʝʩʪʘ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʩʙʦʨ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ [2]. 

ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʘʪ-ʙʦʪʘ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ʊʝʣʝʛʨʘʤʤ. ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ ʯʘʪ-ʙʦʪʦʚ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ChatGPT & Midjourney | AI bot. ʕʪʘ ʧʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ 

ʦʙʨʘʙʦʪʘʪʴ ʣʶʙʦʡ ʚʦʧʨʦʩ ʧʦʣʴʟʦʚʘʪʝʣʷ: ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʧʝʨʝʚʦʜʠʪʴ ʪʝʢʩʪ, ʩʦʟʜʘʚʘʪʴ ʠʟʦʙʨʘʞʝ-

ʥʠ,̫ ʧʦʣʫʯʠʪʴ ʢʨʘʪʢʫʶ ʚʳʜʝʨʞʢʫ ʧʦ ʨʘʟʥʳʤ ʪʝʤʘʤ, ʘ ʪʘʢʞʝ ʛʝʥʝʨʠʨʦʚʘʪʴ ʥʘʟʚʘʥʠʷ ʜʣʷ ʧʨʦʝʢʪʦʚ.  

 

ʅʘʧʨʠʤʝʨ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʩʧʠʩʦʢ ʧʨʦʛʨʘʤʤ ʜʣʷ ʩʦʟʜʘʥʠʷ 3D ʤʦʜʝʣʝʡ.  

 

 
 

ʈʠʩ. 1. ʇʨʦʛʨʘʤʤʳ ʜʣʷ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

 

ʏʘʪ-ʙʦʪ ʟʘ ʦʯʝʥʴ ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʬʦʨʤʠʨʫʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ 3D 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ɼʘʣʝʝ ʟʘʜʘʯʘ ʯʘʪ-ʙʦʪʘ ʩʦʩʪʦʷʣʘ ʚ ʧʝʨʝʚʦʜʝ ʵʪʦʛʦ ʞʝ ʪʝʢʩʪʘ ʥʘ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ. 
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ʈʠʩ. 2. ʇʝʨʝʚʦʜ ʪʝʢʩʪʘ 

 

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ ʩʦʟʜʘʥʠʷ ʯʘʪ-ʙʦʪʘ. 

 

ʉʦʟʜʘʥʠʝ ʯʘʪ-ʙʦʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʰʘʛʦʚ: 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʮʝʣʝʡ ʠ ʬʫʥʢʮʠʦʥʘʣʘ ʙʦʪʘ: ʦʧʨʝʜʝʣʠʪʝ, ʜʣʷ ʯʝʛʦ ʚʘʤ ʥʫʞʝʥ ʯʘʪ-ʙʦʪ, ʢʘʢʠʝ 

ʬʫʥʢʮʠʠ ʦʥ ʜʦʣʞʝʥ ʚʳʧʦʣʥʷʪʴ ʠ ʢʘʢʠʝ ʟʘʜʘʯʠ ʜʦʣʞʝʥ ʨʝʰʘʪʴ. 

2. ɺʳʙʦʨ ʧʣʘʪʬʦʨʤʳ: ʚʳʙʝʨʠʪʝ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʩʦʟʜʘʥʠʷ ʯʘʪ-ʙʦʪʘ, ʪʘʢʫʶ ʢʘʢ Dialogflow, 

Microsoft Bot Framework, IBM Watson ʠ ʜʨʫʛʠʝ. 

3. ʉʦʟʜʘʥʠʝ ʜʠʘʣʦʛʦʚʦʡ ʣʦʛʠʢʠ: ʦʧʨʝʜʝʣʠʪʝ ʩʪʨʫʢʪʫʨʫ ʜʠʘʣʦʛʦʚ ʠ ʦʪʚʝʪʳ ʙʦʪʘ ʥʘ ʨʘʟʣʠʯ-

ʥʳʝ ʟʘʧʨʦʩʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

4. ʆʙʫʯʝʥʠʝ ʙʦʪʘ: ʦʙʫʯʠʪʝ ʙʦʪʘ ʨʘʩʧʦʟʥʘʚʘʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʟʘʧʨʦʩʳ ʧʦʣʴʟʦ-

ʚʘʪʝʣʝʡ. 

5. ʀʥʪʝʛʨʘʮʠʷ ʩ ʤʝʩʩʝʥʜʞʝʨʘʤʠ: ʧʦʜʢʣʶʯʠʪʝ ʙʦʪʘ ʢ ʥʫʞʥʳʤ ʤʝʩʩʝʥʜʞʝʨʘʤ, ʪʘʢʠʤ ʢʘʢ 

Facebook Messenger, Slack, Telegram ʠ ʜʨ. 

6. ʊʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʧʪʠʤʠʟʘʮʠʷ: ʧʨʦʪʝʩʪʠʨʫʡʪʝ ʙʦʪʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʷʭ ʠ ʦʧʪʠʤʠʟʠ-

ʨʫʡʪʝ ʝʛʦ ʨʘʙʦʪʫ ʥʘ ʦʩʥʦʚʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

7. ʈʘʟʚʝʨʪʳʚʘʥʠʝ ʠ ʧʦʜʜʝʨʞʢʘ: ʨʘʟʚʝʨʥʠʪʝ ʙʦʪʘ ʥʘ ʚʳʙʨʘʥʥʦʡ ʧʣʘʪʬʦʨʤʝ ʠ ʦʙʝʩʧʝʯʴʪʝ ʝʛʦ 

ʧʦʜʜʝʨʞʢʫ ʠ ʦʙʥʦʚʣʝʥʠʝ ʚ ʜʘʣʴʥʝʡʰʝʤ. 

ʕʪʦ ʦʙʱʠʡ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʯʘʪ-ʙʦʪʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʥʢʨʝʪʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʮʝʣʝʡ ʧʨʦʝʢʪʘ. 

ʇʫʩʪʴ ʩʫʱʝʩʪʚʫʝʪ ʯʘʪ-ʙʦʪ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʦʪʚʝʯʘʪʴ ʥʘ ʧʨʦʩʪʳʝ ʚʦʧʨʦʩʳ. 
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ʈʠʩ. 3. ʇʨʦʚʝʨʢʘ 

 

ɿʘʧʫʩʢʘʝʤ ʯʘʪ-ʙʦʪʘ ʠ ʧʨʦʚʝʨʷʝʤ ʨʝʟʫʣʴʪʘʪʳ.  

 

 
 

ʈʠʩ. 4. ʇʨʦʚʝʨʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

 

ʕʪʦʪ ʧʨʠʤʝʨ ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʳʤ ʠ ʤʦʞʝʪ ʙʳʪʴ ʜʦʨʘʙʦʪʘʥ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʣʦ-

ʛʠʢʠ ʠ ʬʫʥʢʮʠʦʥʘʣʘ. 

ɼʘʣʝʝ ʧʨʠʚʝʜʝʤ ʧʦʧʫʣʷʨʥʳʝ ʯʘʪ-ʙʦʪʳ [1], ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 

ʧʨʦʮʝʩʩʝ:  

- Flow.ai ï ʧʣʘʪʬʦʨʤʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʚ ʧʨʦʩʪʦʤ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦʤ ʠʥ-

ʪʝʨʬʝʡʩʝ ʩʦʟʜʘʪʴ ʙʦʪʘ; 

- ɸndyRobot ï ʠʟʚʝʩʪʥʳʡ ʯʘʪ-ʙʦʪ ʜʣʷ ʠʟʫʯʝʥʠʷ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ; 

- YTranslateBot ï ʯʘʪ-ʙʦʪ ʧʝʨʝʚʦʜʯʠʢ, ʨʘʙʦʪʘʶʱʠʡ ʥʘ ʪʝʭʥʦʣʦʛʠʷʭ ʦʪ ʗʥʜʝʢʩ; 

- StepicBot ï ʯʘʪ-ʙʦʪ, ʧʦʤʦʛʘʶʱʠʡ ʠʩʢʘʪʴ ʦʪʢʨʳʪʳʝ ʦʥʣʘʡʥ-ʢʫʨʩʳ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʤʘ-

ʪʝʨʠʘʣʳ ʥʘ ʩʘʡʪʝ Stepic: ʦʪ ʫʨʦʢʦʚ ʧʦ ʨʘʟʚʠʪʠʶ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʤʳʰʣʝʥʠʷ ʜʦ ʧʨʦʜʚʠʥʫʪʦʛʦ ʠʟʫʯʝ-

ʥʠʷ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠ;̫ 

- University Schedule Bot ï ʯʘʪ-ʙʦʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʨʘʩʧʠʩʘʥʠʝ ʚ ʫʥʠʚʝʨʩʠ-

ʪʝʪʝ.  
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ʈʠʩ. 5. ʇʨʦʚʝʨʢʘ ʨʘʩʧʠʩʘʥʠʷ 

 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʯʘʪ-ʙʦʪʘ ʩ ʵʣʝʤʝʥʪʘʤʠ ʦʧʦʚʝʱʝʥʠʷ ʦ ʨʘʩʧʠʩʘʥʠʠ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʯʘʪ-

ʙʦʪ ʜʦʣʞʝʥ ʧʨʠʩʳʣʘʪʴ ʩʦʦʙʱʝʥʠʝ ʦ ʨʘʩʧʠʩʘʥʠʠ ʠ ʧʨʠ ʵʪʦʤ ʩʦʦʙʱʘʪʴ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʚ ʨʘʩʧʠʩʘʥʠʠ, 

ʪʘʢʞʝ ʨʘʩʧʠʩʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦ ʟʘʧʨʦʩʫ ʚʳʜʘʥʦ ʟʘ ʣʶʙʦʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʠʨʪʫʘʣʴʥʳʝ ʧʦʤʦʱʥʠʢʠ ʫʧʨʦʱʘʶʪ ʞʠʟʥʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠ ʘʚʪʦʤʘʪʠʟʠʨʫ-

ʶʪ ʤʥʦʛʠʝ ʧʨʦʮʝʩʩʳ. ʏʘʪ-ʙʦʪʳ ʚʥʝʜʨʷʶʪʩʷ ʚ ʢʘʞʜʫʶ ʩʬʝʨʫ ʥʘʰʝʡ ʞʠʟʥʠ: ʦʪ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜ-

ʜʝʨʞʢʠ ʜʦ ʩʦʟʜʘʥʠʷ ʜʠʟʘʡʥ-ʧʨʦʝʢʪʦʚ ʠ ʣʦʛʦʪʠʧʦʚ ʙʝʟ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ. ʆʯʝʚʠʜʥʦ, ʩ ʢʘʞʜʳʤ ʛʦ-

ʜʦʤ ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʧʦʤʦʱʥʠʢʦʚ ʙʫʜʝʪ ʩʪʘʥʦʚʠʪʴʩʷ ʧʦʧʫʣʷʨʥʝʝ ʠ ʵʬʬʝʢʪʠʚʥʝʝ. ʏʘʪ-ʙʦʪʳ ʚʳ-

ʧʦʣʥʷʶʪ  ʩʚʦʠ ʟʘʜʘʯʠ, ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʩʪʫʜʝʥʪʘʤ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʫʜʦʙʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʫʧ-

ʨʦʱʝʥʠʷ ʧʦʚʩʝʜʥʝʚʥʳʭ ʟʘʜʘʯ.  

ɺ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʨʘʟʚʠʪʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʦʟʚʦʣʠʪ ʚʳʧʦʣʥʷʪʴ ʙʦʣʝʝ 

ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ, ʥʘʧʨʠʤʝʨ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʧʨʦʚʝʨʢʫ ʩʦʯʠʥʝʥʠʡ, ʣʘ-

ʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ, ʢʫʨʩʦʚʳʭ ʨʘʙʦʪ ʠ ʪ.ʜ.  
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ʨʦ-ʥʝʯʸʪʢʦʡ ʩʝʪʠ, ʦʙʫʯʝʥʥʦʡ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʜʠʥʘʤʠʢʝ ʧʨʝʩʪʫʧʣʝʥʠʡ ʪʝʨʨʦʨʠʩʪʠʯʝ-

ʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʳʯʠʩʣʝʥʳ ʧʨʦʛʥʦʟʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʨʘʢʪʦʚ  ʠ ʧʦ-

ʩʪʨʦʝʥʘ ʪʨʘʝʢʪʦʨʠʷ ʜʠʥʘʤʠʢʠ ʧʨʦʮʝʩʩʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʝʩʪʫʧʥʦʩʪʴ, ʩʪʘʪʠʩʪʠʢʘ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ, ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ, ʢʦʨʦʪʢʠʝ 

ʨʷʜʳ, ʘʧʧʨʦʢʩʠʤʘʮʠʷ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʛʠʙʨʠʜʥʳʝ ʩʝʪʠ. 
 

A.A. Molotnikova, A.V. Akuz  

 

HYBRID NEURO -FUZZY NETWORKS IN CRIMINOLOGY  

 

 

Abstract. A brief description of the hybrid network synthesis technology using the ANFIS tool of 

the MATLAB application is given. An example of constructing a hybrid neuro-fuzzy network trained on 

statistical data on the dynamics of terrorist crimes in the Rostov region is given. The forecast values of 

terrorist attacks are calculated and the trajectory of the dynamics of the process is constructed.  

Key words: crime, statistics of offenses, time series, short series, approximation, forecasting, hybrid 

networks. 

 

1
0
. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʠʟ ʦʧʝʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʧʦ ʢʘʥʘʣʘʤ ʧʨʘʚʦ-

ʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ, ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ, ʘ ʧʦʨʦʶ ʥʝʚʦʟʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʧʦʣʥʫʶ ʤʦʟʘʠʢʫ ʨʝʘʣʴ-

ʥʦʡ ʢʘʨʪʠʥʳ ʢʨʠʤʠʥʘʣʴʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʩʪʨʘʥʝ, ʧʦʪʦʤʫ ʯʪʦ ʩʧʦʩʦʙʳ ʠ ʤʝʪʦʜʳ ʧʦʠʩʢʘ, ʩʙʦʨʘ, 

ʦʮʝʥʢʠ ʠ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʫʩʪʘʨʝʣʠ, ʘ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʦʚʦʜʠʪʩʷ.  

ʈʘʥʝʝ ʚ ʧʫʙʣʠʢʘʮʠʷʭ [5] ï [8] ʤʳ ʠʩʩʣʝʜʦʚʘʣʠ ʧʫʪʠ ʠ ʩʨʝʜʩʪʚʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʦʜʥʦ-

ʛʦ ʠʟ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʝʩʪʫʧʥʦʩʪʠ ï ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʫʛʨʦʟ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʤʳ ʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʘʤʠ ʢʦʨʨʝʣʷʮʠʦʥʥʦ-ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʥʝʯʸʪʢʦʡ ʣʦʛʠʢʠ ʠ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ʀʩʧʨʦʙʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʤʝʶʪ ʩʚʦʠ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʢʘʢ ʧʦ ʚʦʟʤʦʞʥʦʩʪʷʤ ʦʙʫʯʝʥʠʷ, ʦʙʦʙʱʝʥʠʷ ʠ ʚʳʨʘʙʦʪʢʠ ʚʳʚʦʜʦʚ, ʪʘʢ ʠ ʧʦ ʩʪʝʧʝʥʠ 

ʩʣʦʞʥʦʩʪʠ ʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʪʨʫʜʦʸʤʢʦʩʪʠ ʧʦʜʛʦʪʦʚʢʠ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

ʊʘʢ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʦ ʨʝʛʨʝʩʩʠʦʥʥʳʤ ʤʦʜʝʣʷʤ [11], ʚʳʧʦʣʥʷʝʤʦʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʘʙ-

ʣʠʯʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ MS Excel, ʯʨʝʟʚʳʯʘʡʥʦ ʧʨʦʩʪʦ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʟʘʪʦ ʥʘʯʠʩʪʦ 

ʣʠʰʝʥʦ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʦʙʫʯʝʥʠʶ ʠʣʠ ʢʘʢʠʭ-ʣʠʙʦ ʜʨʫʛʠʭ ʧʨʠʟʥʘʢʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ.  

ʉʠʩʪʝʤʳ ʩ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʦʡ [2] ʩʧʦʩʦʙʥʳ ʚʳʧʦʣʥʷʪʴ ʵʢʩʧʝʨʪʥʳʝ ʬʫʥʢʮʠʠ, ʘ ʧʦʪʦʤʫ ʦʪʥʦ-

ʩʷʪʩʷ ʢ ʩʠʩʪʝʤʘʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʅʦ ʦʥʠ ʥʝ ʤʦʛʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠʦʙʨʝʪʘʪʴ ʟʥʘʥʠʷ 

ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʤʝʭʘʥʠʟʤʘʭ ʚʳʚʦʜʦʚ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʙʠʝʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʤʥʦʞʝʩʪʚ 

ʥʘ ʦʪʜʝʣʴʥʳʝ ʦʙʣʘʩʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʛʨʘʥʠʯʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʚ ʪʘʢʠʭ ʩʠʩʪʝ-

ʤʘʭ ʥʝʙʦʣʴʰʠʤ ʟʥʘʯʝʥʠʝʤ. 

ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ [3] ʤʦʛʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠʦʙʨʝʪʘʪʴ ʟʥʘʥʠʷ, ʥʦ ʧʨʦʮʝʩʩ ʠʭ ʦʙʫʯʝʥʠʷ ʟʘ-

ʯʘʩʪʫʶ ʧʨʦʠʩʭʦʜʠʪ ʜʦʩʪʘʪʦʯʥʦ ʤʝʜʣʝʥʥʦ, ʘ ʘʥʘʣʠʟ ʦʙʫʯʝʥʥʦʡ ʩʝʪʠ ʚʝʩʴʤʘ ʩʣʦʞʝʥ (ʦʙʫʯʝʥʥʘʷ ʩʝʪʴ 

ʦʙʳʯʥʦ ï ʯʝʨʥʳʡ ʷʱʠʢ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ). ɼʨʫʛʠʤ ʩʝʨʴʸʟʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥ-

ʥʦʡ ʩʝʪʠ ʷʚʣʷʝʪʩʷ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʚʚʝʩʪʠ ʢʘʢʫʶ-ʣʠʙʦ ʘʧʨʠʦʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ (ʟʥʘʥʠʷ ʵʢʩʧʝʨʪʘ) 

ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ ʝʸ ʦʙʫʯʝʥʠʷ. 

ɺʦʦʙʱʝ ʛʦʚʦʨʷ, ʪʝʦʨʝʪʠʯʝʩʢʠ, ʩʠʩʪʝʤʳ ʩ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʦʡ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝ-

ʪʠ ʵʢʚʠʚʘʣʝʥʪʥʳ ʜʨʫʛ ʜʨʫʛʫ, ʦʜʥʘʢʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʣʦʞʝʥʥʳʤ ʚʳʰʝ, ʥʘ ʧʨʘʢʪʠʢʝ ʫ ʥʠʭ ʠʤʝ-

ʶʪʩʷ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ɼʘʥʥʦʝ ʩʦʦʙʨʘʞʝʥʠʝ ʣʝʛʣʦ ʚ ʦʩʥʦʚʫ ʘʧʧʘʨʘʪʘ 

ʛʠʙʨʠʜʥʳʭ ʩʝʪʝʡ, ʚ ʢʦʪʦʨʳʭ ʚʳʚʦʜʳ ʜʝʣʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʧʧʘʨʘʪʘ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ, ʥʦ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʝ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦʜʩʪʨʘʠʚʘʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʦʚ ʦʙʫʯʝʥʠʷ ʥʝʡ-

ʨʦʥʥʳʭ ʩʝʪʝʡ, ʥʘʧʨʠʤʝʨ, ʘʣʛʦʨʠʪʤʘ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʰʠʙʢʠ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʥʝ ʪʦʣʴʢʦ 

ʠʩʧʦʣʴʟʫʶʪ ʘʧʨʠʦʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʥʦ ʤʦʛʫʪ ʧʨʠʦʙʨʝʪʘʪʴ ʥʦʚʳʝ ʟʥʘʥʠʷ ʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʷʚ-

ʣʷʶʪʩʷ ʣʦʛʠʯʝʩʢʠ ʧʨʦʟʨʘʯʥʳʤʠ.  
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ɻʠʙʨʠʜʥʳʝ ʩʝʪʠ ʤʦʛʫʪ ʦʢʘʟʘʪʴ ʥʝʦʮʝʥʠʤʫʶ ʫʩʣʫʛʫ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʦʚ ʠʟʤʝʥʝʥʠʷ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʟʥʘʯʝʥʠʡ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʦʢʘʟʘʪʝʣʷ ʟʘ ʥʝʩʢʦʣʴʢʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʤʦʤʝʥʪʦʚ ʠʣʠ ʧʝ-

ʨʠʦʜʦʚ ʚʨʝʤʝʥʠ. ʊʘʢʦʛʦ ʨʦʜʘ ʜʘʥʥʳʝ ʥʘʟʳʚʘʶʪ ʚʨʝʤʝʥʥʳʤʠ ʨʷʜʘʤʠ. ʆʪʯʸʪʳ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ 

ʦʨʛʘʥʦʚ (ʄɺɼ ʈʌ [10], ɻʝʥʝʨʘʣʴʥʦʡ ʇʨʦʢʫʨʘʪʫʨʳ ʈʌ [9]), ʧʦ ʩʫʱʝʩʪʚʫ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ ʜʣʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ ʨʘʟʣʠʯʥʦʡ ʥʘʧʨʘʚʣʝʥ-

ʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʧʦ ʤʥʦʛʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʨʦʪʠʚʦʧʨʘʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

ʩʪʘʣʠ ʫʯʠʪʳʚʘʪʴʩʷ ʣʠʰʴ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ, ʪʘʢ ʯʪʦ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ ʧʦ ʵʪʠʤ ʧʨʝʩʪʫʧʣʝʥʠ-

ʷʤ ʷʚʣʷʶʪʩʷ ʢʦʨʦʪʢʠʤʠ ʠ ʠʭ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ ʚ ʠʥʳʭ ʤʦʜʝʣʷʭ (ʥʘʧʨʠʤʝʨ, ʢʦʨʨʝʣʷʮʠʦʥʥʦ-

ʨʝʛʨʝʩʩʠʦʥʥʳʭ) ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʩʦʤʥʝʥʠʷ.  

ʋʩʪʘʥʦʚʣʝʥʦ [4], ʯʪʦ ʣʫʯʰʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʦʨʦʪʢʠʭ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʷʚ-

ʣʷʶʪʩʷ ʛʠʙʨʠʜʥʳʝ ʥʝʡʨʦ-ʥʝʯʸʪʢʠʝ ʩʠʩʪʝʤʳ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʜʘʣʝʝ ʚ ʵʪʦʡ ʩʪʘʪʴʝ ʥʘʩ ʙʫʜʝʪ ʠʥʪʝ-

ʨʝʩʦʚʘʪʴ ʪʦʣʴʢʦ ʧʨʦʛʥʦʟ ʚ ʢʨʠʤʠʥʦʣʦʛʠʠ, ʧʦʜ ʢʦʪʦʨʳʤ ʫʩʣʦʚʠʤʩʷ ʧʦʥʠʤʘʪʴ ʩʣʝʜʫʶʱʝʝ. 

 

ɿʘʜʘʯʘ. 

ɼʘʥʳ n ʜʠʩʢʨʝʪʥʳʭ ʦʪʩʯʸʪʦʚ  ),( 11 ty ),( 22 ty  ..., )( kk ty  ʢʘʢʦʛʦ-ʣʠʙʦ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʩʪʫʧʥʦ-

ʩʪʠ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ kttt  ..., , , 21 . ʊʨʝʙʫʝʪʩʷ ʧʨʝʜʩʢʘʟʘʪʴ ʟʥʘʯʝʥʠʝ 

)( 11 ++ kk ty  ʚ ʥʝʢʦʪʦʨʳʡ ʙʫʜʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 1+kt . 

 ʈʝʰʝʥʠʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ ʟʘʜʘʯʠ ʚ ʢʨʠʤʠʥʦʣʦʛʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʘʚʠʣʴʥʦʤʫ ʫʯʸʪʫ ʚʩʝʭ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʣʘʥʦʚ, ʚʳʨʘʙʦʪʢʠ ʦʙʱʝʡ ʢʦʥʮʝʧʮʠʠ ʙʦʨʴʙʳ ʩ 

ʧʨʝʩʪʫʧʥʦʩʪʴʶ, ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʥʘʜʣʝʞʘʱʝʛʦ ʪʝʢʫʱʝʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʙʦʨʴʙʳ ʩ ʧʨʝʩʪʫʧʥʦʩʪʴʶ ʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʝʸ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ [12]. 

 ɺ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʦʛʥʦʟʘ ʚʳʙʝʨʝʤ ʧʘʢʝʪ Fuzzy Logic Toolbox ʩʠʩʪʝʤʳ ʄɸʊLɸɺ, 

ʛʜʝ ʛʠʙʨʠʜʥʳʝ ʩʝʪʠ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʬʦʨʤʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʘʜʘʧʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʥʝʡʨʦ-ʥʝʯʸʪʢʦʛʦ 

ʚʳʚʦʜʘ ANFIS (ʘʙʙʨʝʚʠʘʪʫʨʘ ʦʪ Adaptive Neuro-Fuzzy Inference System ï ʘʜʘʧʪʠʚʥʘʷ ʥʝʡʨʦ-

ʥʝʯʸʪʢʘʷ ʩʠʩʪʝʤʘ). 

 

2
0
. ʆʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʠ ʛʠʙʨʠʜʥʳʭ ʩʝʪʝʡ ʚ MATLAB . 

ɻʠʙʨʠʜʥʘʷ ʩʝʪʴ ANFIS ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ ʩ ʝʜʠʥʩʪʚʝʥʥʳʤ ʚʳʭʦʜʦʤ ʠ ʥʝ-

ʩʢʦʣʴʢʠʤʠ ʚʭʦʜʘʤʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʥʝʯʝʪʢʠʤʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤʠ ʧʝʨʝʤʝʥʥʳʤʠ. ʇʨʠ ʵʪʦʤ 

ʪʝʨʤʳ [3] ʚʭʦʜʥʳʭ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ ʦʧʠʩʳʚʘʶʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤʠ ʜʣʷ ʩʠʩʪʝʤʳ 

ʄɸʊLɸɺ ʬʫʥʢʮʠʷʤʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʘ ʪʝʨʤʳ ʚʳʭʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʣʠʥʝʡʥʦʡ 

ʠʣʠ ʧʦʩʪʦʷʥʥʦʡ ʬʫʥʢʮʠʝʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʛʠʙʨʠʜʥʘʷ ʩʝʪʴ ANFIS ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ FIS 

ʪʠʧʘ ʉʫʛʝʥʦ [3] ʥʫʣʝʚʦʛʦ ʠʣʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, ʚ ʢʦʪʦʨʦʡ ʢʘʞʜʦʝ ʠʟ ʧʨʘʚʠʣ ʥʝʯʸʪʢʠʭ ʧʨʦʜʫʢʮʠʡ 

ʠʤʝʝʪ ʧʦʩʪʦʷʥʥʳʡ ʚʝʩ, ʨʘʚʥʳʡ ʝʜʠʥʠʮʝ. 

 

2.1. ɿʥʘʢʦʤʩʪʚʦ ʩ ANFIS-ʨʝʜʘʢʪʦʨʦʤ. ɻʣʘʚʥʦʝ ʤʝʥʶ. ɼʣʷ ʟʘʛʨʫʟʢʠ ANFIS-ʨʝʜʘʢʪʦʨʘ ʩʣʝʜʫʝʪ 

ʟʘʧʫʩʪʠʪʴ ʧʨʠʣʦʞʝʥʠʝ MATLAB  ʠ ʚ ʢʦʤʘʥʜʥʦʤ ʦʢʥʝ ʚʚʝʩʪʠ ʢʦʤʘʥʜʫ anfisedit. ɺʳʧʦʣʥʝʥʠʝ ʵʪʦʡ 

ʢʦʤʘʥʜʳ ʧʨʠʚʝʜʸʪ ʢ ʦʪʢʨʳʪʠʶ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʢʥʘ, ʧʦʢʘʟʘʥʥʦʛʦ ʥʘ ʨʠʩ. 1. ɿʜʝʩʴ ʚ ʩʢʨʠʥʰʦʪ ʵʢʨʘʥʘ 

ʥʘʤʠ ʜʦʙʘʚʣʝʥʳ ʥʘʟʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʙʣʘʩʪʝʡ. 
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ʈʠʩ. 1. ʆʩʥʦʚʥʦʝ ʛʨʘʬʠʯʝʩʢʦʝ ʦʢʥʦ ANFIS-ʨʝʜʘʢʪʦʨʘ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 1, ANFIS-ʨʝʜʘʢʪʦʨ ʩʦʜʝʨʞʠʪ 3 ʚʝʨʭʥʠʭ ʤʝʥʶ ï File, Edit  ʠ View, 7 ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʭ ʦʙʣʘʩʪʝʡ, ʘ ʪʘʢʞʝ ʢʥʦʧʢʠ Help ʠ Close, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʚʳʟʚʘʪʴ ʦʢʥʦ ʩʧʨʘʚʢʠ ʠ 

ʟʘʢʨʳʪʴ ANFIS-ʨʝʜʘʢʪʦʨ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʄʝʥʶ File ʠ View ʦʜʠʥʘʢʦʚʳʝ ʜʣʷ ʚʩʝʭ GUI-ʤʦʜʫʣʝʡ 

(GUI ï graphical user interface ï ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ), ʠʩʧʦʣʴʟʫʝʤʳʭ ʩ ʩʠʩʪʝʤʘʤʠ 

ʥʝʯʸʪʢʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ. 

ɺʳʧʘʜʘʶʱʝʝ ʤʝʥʶ Edit  ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2. ʂʦʤʘʥʜʘ Undo ʦʪʤʝʥʷʝʪ ʨʘʥʝʝ ʩʦʚʝʨʰʝʥʥʦʝ ʜʝʡ-

ʩʪʚʠʝ. ɺʳʧʦʣʥʷʝʪʩʷ ʪʘʢʞʝ ʧʦ ʥʘʞʘʪʠʶ Ctrl+Z.. ʂʦʤʘʥʜʘ FIS Propertiesé ʦʪʢʨʳʚʘʝʪ FISïʨʝʜʘʢʪʦʨ. 

 

 
 

ʈʠʩ. 2. ʇʨʠʤʝʨʥʳʡ ʚʠʜ ʩʪʨʫʢʪʫʨʳ ʛʠʙʨʠʜʥʦʡ ʥʝʡʨʦ-ʥʝʯʸʪʢʦʡ ʩʝʪʠ 
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ʂʦʤʘʥʜʘ Membership Functionsé ʦʪʢʨʳʚʘʝʪ ʨʝʜʘʢʪʦʨ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʝʡ. ʕʪʘ ʢʦ-

ʤʘʥʜʘ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʞʝ ʚʳʧʦʣʥʝʥʘ ʥʘʞʘʪʠʝʤ Ctrl+2. ʂʦʤʘʥʜʘ Rulesé ʦʪʢʨʳʚʘʝʪ ʨʝʜʘʢʪʦʨ ʙʘʟʳ 

ʟʥʘʥʠʡ. ʂʦʤʘʥʜʘ Anfisé ʦʪʢʨʳʚʘʝʪ ANFIS-ʨʝʜʘʢʪʦʨ. ʕʪʘ ʢʦʤʘʥʜʘ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʞʝ ʚʳʧʦʣʥʝʥʘ 

ʥʘʞʘʪʠʝʤ Ctrl+3. ɿʘʤʝʪʠʤ, ʯʪʦ ʜʘʥʥʘʷ ʢʦʤʘʥʜʘ, ʟʘʧʫʱʝʥʥʘʷ ʠʟ ANFIS-ʨʝʜʘʢʪʦʨʘ ʥʝ ʧʨʠʚʦʜʠʪ ʢ 

ʚʳʧʦʣʥʝʥʠʶ ʢʘʢʠʭ-ʣʠʙʦ ʜʝʡʩʪʚʠʡ, ʪʘʢ ʵʪʦʪ ʨʝʜʘʢʪʦʨ ʫʞʝ ʦʪʢʨʳʪ. ʆʜʥʘʢʦ, ʚ ʤʝʥʶ Edit  ʜʨʫʛʠʭ 

GUI-ʤʦʜʫʣʝʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʩ ʩʠʩʪʝʤʘʤʠ ʥʝʯʝʪʢʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ, ʜʦʙʘʚʣʷʝʪʩʷ ʢʦʤʘʥʜʘ 

Anfisé, ʧʦʟʚʦʣʷʶʱʘʷ ʦʪʢʨʳʪʴ ANFIS-ʨʝʜʘʢʪʦʨ ʠʟ ʵʪʠʭ ʤʦʜʫʣʝʡ. 

 2.2. ʆʙʣʘʩʪʴ ʩʚʦʡʩʪʚ. ɺ ʦʙʣʘʩʪʠ ʩʚʦʡʩʪʚ ANFIS (ANFIS info) ʚʳʚʦʜʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦ-

ʣʠʯʝʩʪʚʝ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʦ ʢʦʣʠʯʝʩʪʚʝ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʝʡ ʜʣʷ ʢʘʞʜʦʡ 

ʚʭʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʘ ʪʘʢʞʝ ʦ ʢʦʣʠʯʝʩʪʚʝ ʩʪʨʦʯʝʢ ʚ ʚʳʙʦʨʢʘʭ. ɺ ʵʪʦʡ ʦʙʣʘʩʪʠ ʨʘʩʧʦʣʦʞʝʥʳ ʜʚʝ 

ʢʥʦʧʢʠ: Structure ʠ Clear Plot. ʅʘʞʘʪʠʝ ʢʥʦʧʢʠ Structure ʦʪʢʨʳʚʘʝʪ ʥʦʚʦʝ ʛʨʘʬʠʯʝʩʢʦʝ ʦʢʥʦ, ʚ 

ʢʦʪʦʨʦʤ ʩʠʩʪʝʤʘ ʥʝʯʸʪʢʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʥʝʡʨʦ-ʥʝʯʝʪʢʦʡ ʩʝʪʠ. ɺ ʢʘ-

ʯʝʩʪʚʝ ʠʣʣʶʩʪʨʘʮʠʠ ʧʨʠʚʝʜʝʥʘ ʥʝʡʨʦ-ʥʝʯʝʪʢʘʷ ʩʝʪʴ, ʩʦʜʝʨʞʘʱʘʷ ʦʜʥʫ ʚʭʦʜʥʫʶ ʧʝʨʝʤʝʥʥʫʶ ʠ ʦʜ-

ʥʫ ʚʳʭʦʜʥʫʶ (ʨʠʩ. 3). ɺ ʵʪʦʡ ʩʠʩʪʝʤʝ ʜʣʷ ʦʮʝʥʢʠ ʚʭʦʜʥʦʡ ʠ ʚʳʭʦʜʥʦʡ ʧʝʨʝʤʝʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʦ ʪʨʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʪʝʨʤʘ. ʅʘʞʘʪʠʝ ʢʥʦʧʢʠ Clear Plot ʧʦʟʚʦʣʷʝʪ ʦʯʠʩʪʠʪʴ ʦʙʣʘʩʪʴ ʚʠʟʫʘʣʠʟʘ-

ʮʠʠ. 

2.3. ʆʙʣʘʩʪʴ ʟʘʛʨʫʟʢʠ. ɺ ʦʙʣʘʩʪʠ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ (Load data) ʨʘʩʧʦʣʦʞʝʥʳ: ʤʝʥʶ ʚʳʙʦʨʘ 

ʪʠʧʘ ʜʘʥʥʳʭ (Type), ʩʦʜʝʨʞʘʱʝʝ ʘʣʴʪʝʨʥʘʪʠʚʳ: Traning ï ʦʙʫʯʘʶʱʘʷ ʚʳʙʦʨʢʘ; Testing ï ʪʝʩʪʠ-

ʨʫʶʱʘʷ ʚʳʙʦʨʢʘ; Checking ï ʢʦʥʪʨʦʣʴʥʘʷ ʚʳʙʦʨʢʘ; Demo ï ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʧʨʠʤʝʨ; ʤʝʥʶ 

ʚʳʙʦʨʘ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ (From), ʩʦʜʝʨʞʘʱʝʝ ʘʣʴʪʝʨʥʘʪʠʚʳ: disk ï ʜʠʩʢ; worksp. ï ʨʘʙʦʯʘʷ ʦʙ-

ʣʘʩʪʴ MatLab; ʢʥʦʧʢʘ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ Load Dataé, ʧʦ ʥʘʞʘʪʠʶ ʢʦʪʦʨʦʡ ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ ʚʳʙʦʨʘ ʬʘʡʣʘ, ʝʩʣʠ ʟʘʛʨʫʟʢʘ ʜʘʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʩ ʜʠʩʢʘ, ʠʣʠ ʦʢʥʦ ʚʚʦʜʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ 

ʚʳʙʦʨʢʠ, ʝʩʣʠ ʟʘʛʨʫʟʢʘ ʜʘʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʠʟ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ; ʢʥʦʧʢʘ ʦʯʠʩʪʢʠ ʜʘʥʥʳʭ Clear 

Data. 

 

 
 

ʈʠʩ. 3. ʆʢʥʦ ʚʚʦʜʘ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʤʝʪʦʜʘ ʨʝʰʸʪʢʠ 

 

2.4. ʆʙʣʘʩʪʴ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʩʝʪʠ. ɺ ʦʙʣʘʩʪʠ ʛʝʥʝʨʠʨʦʚʘʥʠʷ (Generate FIS) ʨʘʩʧʦʣʦʞʝʥʦ ʤʝ-

ʥʶ ʚʳʙʦʨʘ ʩʧʦʩʦʙʘ ʩʦʟʜʘʥʠʷ ʠʩʭʦʜʥʦʡ ʩʠʩʪʝʤʳ ʥʝʯʸʪʢʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ. ʄʝʥʶ ʩʦʜʝʨʞʠʪ 

ʩʣʝʜʫʶʱʠʝ ʘʣʴʪʝʨʥʘʪʠʚʳ: Load from disk ï ʟʘʛʨʫʟʢʘ ʩʠʩʪʝʤʳ ʩ ʜʠʩʢʘ; Load from worksp. ï ʟʘ-

ʛʨʫʟʢʘ ʩʠʩʪʝʤʳ ʠʟ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ MatLab; Grid  partition  - ʛʝʥʝʨʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʧʦ ʤʝʪʦʜʫ 

ʨʝʰʝʪʢʠ (ʙʝʟ ʢʣʘʩʪʝʨʠʟʘʮʠʠ); Sub. clustering ï ʛʝʥʝʨʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʧʦ ʤʝʪʦʜʫ ʩʫʙʢʣʘʩʪʝʨʠʟʘ-

ʮʠʠ.  
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ɺ ʦʙʣʘʩʪʠ Generate FIS ʪʘʢʞʝ ʨʘʩʧʦʣʦʞʝʥʘ ʢʥʦʧʢʘ Generate, ʧʦ ʥʘʞʘʪʠʶ ʢʦʪʦʨʦʡ ʛʝʥʝʨʠʨʫ-

ʝʪʩʷ ʠʩʭʦʜʥʘʷ ʩʠʩʪʝʤʘ ʥʝʯʝʪʢʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ. ʇʨʠ ʚʳʙʦʨʝ Load from disk ʧʦʷʚʣʷʝʪʩʷ 

ʩʪʘʥʜʘʨʪʥʦʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʦʪʢʨʳʪʠʷ ʬʘʡʣʘ. ʇʨʠ ʚʳʙʦʨʝ Load from worksp. ʧʦʷʚʣʷʝʪʩʷ ʩʪʘʥ-

ʜʘʨʪʥʦʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʚʚʦʜʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʩʠʩʪʝʤʳ ʥʝʯʝʪʢʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ.   

 

 
 

ʈʠʩ. 4. ʆʙʣʘʩʪʴ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʦʩʣʝ ʟʘʛʨʫʟʢʠ ʦʙʫʯʘʶʱʠʭ ʜʘʥʥʳʭ 

 

ʇʨʠ ʚʳʙʦʨʝ Grid  partition  ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ ʚʚʦʜʘ ʧʘʨʘʤʝʪʨʦʚ ʤʝʪʦʜʘ ʨʝʰʝʪʢʠ (ʨʠʩ. 4), ʚ ʢʦ-

ʪʦʨʦʤ ʥʫʞʥʦ ʫʢʘʟʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʪʝʨʤʦʚ ʜʣʷ ʢʘʞʜʦʡ ʚʭʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʠ ʪʠʧ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜ-

ʣʝʞʥʦʩʪʠ ʜʣʷ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʦʡ ʧʝʨʝʤʝʥʥʳʭ. ʇʨʠ ʚʳʙʦʨʝ Sub. clustering ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ ʚʚʦʜʘ 

ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʝʪʦʜʘ ʩʫʙʢʣʘʩʪʝʨʠʟʘʮʠʠ: Range of influence ï ʫʨʦʚʥʠ ʚʣʠʷʥʠʷ ʚʭʦʜʥʳʭ 

ʧʝʨʝʤʝʥʥʳʭ; Squash factor ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʜʘʚʣʝʥʠʷ; Accept ratio ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʩʪʘʥʘʚʣʠ-

ʚʘʶʱʠʡ ʚʦ ʩʢʦʣʴʢʦ ʨʘʟ ʧʦʪʝʥʮʠʘʣ ʜʘʥʥʦʡ ʪʦʯʢʠ ʜʦʣʞʝʥ ʙʳʪʴ ʚʳʰʝ ʧʦʪʝʥʮʠʘʣʘ ʮʝʥʪʨʘ ʧʝʨʚʦʛʦ 

ʢʣʘʩʪʝʨʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʮʝʥʪʨʦʤ ʦʜʥʦʛʦ ʠʟ ʢʣʘʩʪʝʨʦʚ ʙʳʣʘ ʥʘʟʥʘʯʝʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʦʯʢʘ; 

Reject ratio ïʢʦʵʬʬʠʮʠʝʥʪ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʡ ʚʦ ʩʢʦʣʴʢʦ ʨʘʟ ʧʦʪʝʥʮʠʘʣ ʜʘʥʥʦʡ ʪʦʯʢʠ ʜʦʣʞʝʥ ʙʳʪʴ 

ʥʠʞʝ ʧʦʪʝʥʮʠʘʣʘ ʮʝʥʪʨʘ ʧʝʨʚʦʛʦ ʢʣʘʩʪʝʨʘ, ʯʪʦʙʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʦʯʢʘ ʙʳʣʘ ʠʩʢʣʶʯʝʥʘ ʠʟ ʚʦʟ-

ʤʦʞʥʳʭ ʮʝʥʪʨʦʚ ʢʣʘʩʪʝʨʦʚ. 

2.5. ʆʙʣʘʩʪʴ ʦʙʫʯʝʥʠʷ. ɺ ʦʙʣʘʩʪʠ ʦʙʫʯʝʥʠʷ (Train  FIS) ʨʘʩʧʦʣʦʞʝʥʳ ʤʝʥʶ ʚʳʙʦʨʘ ʤʝʪʦʜʘ 

ʦʧʪʠʤʠʟʘʮʠʠ (Optim. method), ʧʦʣʝ ʟʘʜʘʥʠʷ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʠ ʦʙʫʯʝʥʠʷ (Error tolerance), ʧʦʣʝ 

ʟʘʜʘʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠʪʝʨʘʮʠʡ ʦʙʫʯʝʥʠʷ (Epochs) ʠ ʢʥʦʧʢʘ Train Now, ʥʘʞʘʪʠʝ ʢʦʪʦʨʦʡ ʟʘʧʫʩʢʘʝʪ 

ʨʝʞʠʤ ʦʙʫʯʝʥʠʷ. ʇʨʦʤʝʞʫʪʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ ʚʳʚʦʜʷʪʩʷ ʚ ʦʙʣʘʩʪʴ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʚ ʨʘ-

ʙʦʯʫʶ ʦʙʣʘʩʪʴ MatLab. ɺ ANFIS-ʨʝʜʘʢʪʦʨʝ ʨʝʘʣʠʟʦʚʘʥʳ ʜʚʘ ʤʝʪʦʜʘ ʦʙʫʯʝʥʠʷ: backpropa ï ʤʝʪʦʜ 

ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʰʠʙʢʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʜʝʷʭ ʤʝʪʦʜʘ ʥʘʠʩʢʦʨʝʡʰʝʛʦ ʩʧʫʩʢʘ, ʠ 

hybrid  ï ʛʠʙʨʠʜʥʳʡ ʤʝʪʦʜ, ʦʙʲʝʜʠʥʷʶʱʠʡ ʤʝʪʦʜ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʰʠʙʢʠ ʩ ʤʝʪʦʜʦʤ 

ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ. 

2.6. ʆʙʣʘʩʪʴ ʪʝʩʪʠʨʦʚʘʥʠʷ. ɺ ʦʙʣʘʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʷ (Test FIS) ʨʘʩʧʦʣʦʞʝʥʳ ʤʝʥʶ ʚʳʙʦʨʘ 

ʚʳʙʦʨʢʠ ʠ ʢʥʦʧʢʘ Test Now, ʧʦ ʥʘʞʘʪʠʶ ʧʦ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʳ ʩ 

ʚʳʚʦʜʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʦʙʣʘʩʪʴ ʚʠʟʫʘʣʠʟʘʮʠʠ. 

2.7. ʆʙʣʘʩʪʴ ʚʳʚʦʜʘ ʪʝʢʫʱʝʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʵʪʦʡ ʦʙʣʘʩʪʠ ʚʳʚʦʜʠʪʩʷ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥ-

ʥʘʷ ʪʝʢʫʱʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʥʘʧʨʠʤʝʨ, ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʢʦʥʯʘʥʠʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʡ, ʟʥʘʯʝʥʠʝ 

ʦʰʠʙʢʠ ʦʙʫʯʝʥʠʷ ʠʣʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʪ.ʧ. 

 3
0
. ʇʨʠʤʝʨ ʩʠʥʪʝʟʘ ʛʠʙʨʠʜʥʦʡ ʥʝʡʨʦ-ʥʝʯʸʪʢʦʡ ʩʝʪʠ. ɿʘʜʘʜʠʤʩʷ ʮʝʣʴʶ: ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ 

ʛʠʙʨʠʜʥʫʶ ʥʝʡʨʦ-ʥʝʯʸʪʢʫʶ ʩʝʪʴ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʝʩʪʫʧʣʝʥʠʡ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚ-

ʣʝʥʥʦʩʪʠ ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʄɺɼ ʈʌ [10], ʧʨʠʚʝʜʸʥʥʳʭ ʚ 

ʪʘʙʣ. 1, ʠ ʜʘʪʴ ʧʨʦʛʥʦʟ ʢʦʣʠʯʝʩʪʚʘ ʧʨʝʩʪʫʧʣʝʥʠʡ ʫʢʘʟʘʥʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʚ 2018 ʛ. ʠ 

2019 ʛʛ. 
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ʊʘʙʣʠʮʘ 1  

ʏʠʩʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ  

ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʩʦʚʝʨʰʝʥʥʳʭ ʚ 2010ï2017 ʛʛ. 

 

ɻʦʜ 2010 2011 2012 2013 2014 2015 2016 2017 

ɺʨʝʤʷ, (P, ʣʝʪ) 1 2 3 4 5 6 7 8 

ʊʝʨʘʢʪʦʚ, (ʊ, ʰʪ.) 1 0 3 0 2 11 22 28 

 

3.1. ʇʦʜʛʦʪʦʚʢʘ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʥʘʯʠʥʘʝʤ ʩ ʧʦʜʛʦʪʦʚʢʠ ʬʘʡʣʘ ʩ ʦʙʫ-

ʯʘʶʱʠʤʠ ʜʘʥʥʳʤʠ. ʇʨʦʱʝ ʚʩʝʛʦ ʵʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚ ʧʨʦʛʨʘʤʤʝ ɹʣʦʢʥʦʪ. ʉʦʟʜʘʸʤ 2 ʩʪʦʣʙʮʘ: ʚ 

ʧʝʨʚʦʤ ʧʦʤʝʱʘʝʤ ʜʘʥʥʳʝ ʠʟ ʚʪʦʨʦʡ ʩʪʨʦʢʠ ʪʘʙʣ. 1, ʘ ʚʦ ʚʪʦʨʦʤ ï ʜʘʥʥʳʝ ʠʟ ʩʪʨʦʢʠ 3 ʵʪʦʡ ʞʝ ʪʘʙ-

ʣʠʮʳ. ʉʪʦʣʙʮʳ ʨʘʟʜʝʣʷʝʤ ʧʨʦʙʝʣʦʤ. ʉʦʭʨʘʥʷʝʤ ʧʦʣʫʯʝʥʥʫʶ ʦʙʫʯʘʶʱʫʶ ʚʳʙʦʨʢʫ ʚʦ ʚʥʝʰʥʝʤ 

ʬʘʡʣʝ ʩ ʨʘʩʰʠʨʝʥʠʝʤ .dat, ʥʘʧʨʠʤʝʨ data.dat. 

3.2. ɿʘʛʨʫʟʢʘ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ. ʉʣʝʜʫʷ ʫʢʘʟʘʥʠʷʤ ʧ. 2.1 ʦʪʢʨʳʚʘʝʤ ʨʝʜʘʢʪʦʨ ANFIS. ɿʘ-

ʛʨʫʞʘʝʤ ʬʘʡʣ ʩ ʦʙʫʯʘʶʱʠʤʠ ʜʘʥʥʳʤʠ. ʂʥʦʧʢʘ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ Load Data, ʧʦ ʥʘʞʘʪʠʶ ʢʦʪʦʨʦʡ 

ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʚʳʙʦʨʘ ʬʘʡʣʘ, ʝʩʣʠ ʟʘʛʨʫʟʢʘ ʜʘʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʩ ʜʠʩʢʘ, ʠʣʠ ʦʢʥʦ 

ʚʚʦʜʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʚʳʙʦʨʢʠ, ʝʩʣʠ ʟʘʛʨʫʟʢʘ ʜʘʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʠʟ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ. ɺʥʝʰʥʠʡ 

ʚʠʜ ʦʢʥʘ ʧʨʦʩʤʦʪʨʘ ʨʝʜʘʢʪʦʨʘ ANFIS ʩ ʟʘʛʨʫʞʝʥʥʳʤʠ ʦʙʫʯʘʶʱʠʤʠ ʜʘʥʥʳʤʠ ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʠʩ. 4. 

ɿʜʝʩʴ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ ʦʪʣʦʞʝʥʳ ʜʘʥʥʳʝ ʠʟ ʩʪʨʦʢʠ 2 ʪʘʙʣ. 1, ʘ ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ï ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʠʤ ʟʥʘʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʪʝʨʘʢʪʦʚ (ʩʪʨʦʢʘ 3 ʪʘʙʣ. 1). 

3.3. ɻʝʥʝʨʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ ʥʝʯʸʪʢʦʛʦ ʚʳʚʦʜʘ FIS ʪʠʧʘ ʉʫʛʝʥʦ. ɿʘʛʨʫʟʢʘ ʦʙʫ-

ʯʘʶʱʠʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʳ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ FIS ʪʠʧʘ ʉʫʛʝʥʦ, 

ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴʶ ʛʠʙʨʠʜʥʦʡ ʩʝʪʠ ʚ ʩʠʩʪʝʤʝ Matlab. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʩʣʝʜʫʝʪ ʚʦʩʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʢʥʦʧʢʦʡ Generate FIS ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʙʦʯʝʛʦ ʦʢʥʘ ʨʝʜʘʢʪʦʨʘ. ʇʨʠ ʵʪʦʤ 2 ʧʝʨʚʳʝ ʦʧʮʠʠ 

ʦʪʥʦʩʷʪʩʷ ʢ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʦʟʜʘʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʛʠʙʨʠʜʥʦʡ ʩʝʪʠ, ʘ 2 ʧʦʩʣʝʜʥʠʭ ï ʢ ʬʦʨʤʝ ʨʘʟ-

ʙʠʝʥʠʷ ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʝʣʠ. 

ʇʝʨʝʜ ʛʝʥʝʨʘʮʠʝʡ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ ʥʝʯʸʪʢʦʛʦ ʚʳʚʦʜʘ ʪʠʧʘ ʉʫʛʝʥʦ ʧʦʩʣʝ ʚʳʟʦʚʘ ʜʠʘʣʦʛʦ-

ʚʦʛʦ ʦʢʥʘ ʩʚʦʡʩʪʚ ʟʘʜʘʜʠʤ ʜʣʷ ʚʭʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ 3 ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʪʝʨʤʘ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʪʠʧʘ ʠʭ 

ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚʳʙʝʨʝʤ ʛʘʫʩʩʦʚʳ ʬʫʥʢʮʠʠ gaussmf (ʩʤ. ʨʠʩ. 4). 

ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ Generate FIS ʚʳʟʳʚʘʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩ ʫʢʘʟʘʥʠʝʤ ʯʠʩʣʘ ʠ ʪʠʧʘ 

ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʪʝʨʤʦʚ ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʠ ʚʳʭʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ. 

3.4. ʆʙʫʯʝʥʠʝ ʩʝʪʠ. ʇʝʨʝʜ ʦʙʫʯʝʥʠʝʤ ʛʠʙʨʠʜʥʦʡ ʩʝʪʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʧʘʨʘʤʝʪʨʳ ʦʙʫʯʝ-

ʥʠʷ, ʜʣʷ ʯʝʛʦ ʩʣʝʜʫʝʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʣʝʜʫʶʱʝʡ ʛʨʫʧʧʦʡ ʦʧʮʠʡ ʚ ʦʙʣʘʩʪʠ ʦʙʫʯʝʥʠʷ (ʩʤ. ʨʠʩ. 1). 

1. ɺʳʙʨʘʪʴ ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ ʛʠʙʨʠʜʥʦʡ ʩʝʪʠ ï ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ (backpropo) ʠʣʠ 

ʛʠʙʨʠʜʥʳʡ (hybrid), ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʢʦʤʙʠʥʘʮʠʶ ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʠ ʤʝʪʦʜʘ 

ʫʙʳʚʘʥʠʷ ʦʙʨʘʪʥʦʛʦ ʛʨʘʜʠʝʥʪʘ. 

2. ʋʩʪʘʥʦʚʠʪʴ ʫʨʦʚʝʥʴ ʦʰʠʙʢʠ ʦʙʫʯʝʥʠʷ (Error Tolerance) ï ʧʦ ʫʤʦʣʯʘʥʠʶ ʟʥʘʯʝʥʠʝ 0 (ʠʟʤʝ-

ʥʷʪʴ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ). 

3. ɿʘʜʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ʦʙʫʯʝʥʠʷ (Epochs) ï ʟʘʜʘʸʤ 100 ʠʪʝʨʘʮʠʡ.  

ɼʣʷ ʦʙʫʯʝʥʠʷ ʩʝʪʠ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʢʥʦʧʢʫ Train  now. ʇʨʠ ʵʪʦʤ ʭʦʜ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʠʣ-

ʣʶʩʪʨʠʨʫʝʪʩʷ ʚ ʦʢʥʝ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚ ʬʦʨʤʝ ʛʨʘʬʠʢʘ ʟʘʚʠʩʠʤʦʩʪʠ ʦʰʠʙʢʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʮʠʢʣʦʚ 

ʦʙʫʯʝʥʠʷ (ʨʠʩ. 5). 
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ʈʠʩ. 5. ɿʘʚʠʩʠʤʦʩʪʴ ʦʰʠʙʢʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʦʪ ʯʠʩʣʘ ʚʳʧʦʣʥʝʥʥʳʭ ʠʪʝʨʘʮʠʡ (ʵʧʦʭ) 

 

 
 

ʈʠʩ. 6. ɼʠʥʘʤʠʢʘ ʧʨʝʩʪʫʧʣʝʥʠʡ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ: 

 ʚ 2010-2017 ʛʛ.; ʧʨʦʛʥʦʟ ʥʘ 2021-2022 ʛʛ. 

 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʩʪʨʦʝʥʥʦʡ ʠ ʦʙʫʯʝʥʥʦʡ ʛʠʙʨʠʜʥʦʡ ʩʝʪʠ ʩʦʭʨʘʥʷʝʤ ʝʸ ʚʦ 

ʚʥʝʰʥʝʤ ʬʘʡʣʝ ʩ ʨʘʩʰʠʨʝʥʠʝʤ *.fis, ʥʘʧʨʠʤʝʨ Rostov.fis. ʧʦʩʣʝ ʯʝʛʦ ʩʣʝʜʫʝʪ ʟʘʛʨʫʟʠʪʴ ʵʪʦʪ ʬʘʡʣ ʚ 

ʨʝʜʘʢʪʦʨ ʩʠʩʪʝʤ ʥʝʯʸʪʢʦʛʦ ʚʳʚʦʜʘ FIS.  

ʅʘ ʨʠʩ. 6 ʤʝʪʦʜʘʤʠ, ʦʧʠʩʘʥʥʳʤʠ ʚ [5] ï [8], ʧʦʩʪʨʦʝʥʘ ʪʨʘʝʢʪʦʨʠʷ ʪʝʨʘʢʪʦʚ ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙ-

ʣʘʩʪʠ. ʂʨʫʞʦʯʢʘʤʠ ʠʟʦʙʨʘʞʝʥʳ ʜʘʥʥʳʝ ʦʙʫʯʘʶʱʝʡ  ʚʳʙʦʨʢʠ, ʘ ʟʚʸʟʜʦʯʢʘʤʠ ï ʧʨʦʛʥʦʟʥʳʝ ʟʥʘʯʝ-

ʥʠʷ ʩʝʪʠ, ʧʨʠʯʸʤ ʘʙʩʮʠʩʩʘ 9 ʩʦʦʪʚʝʪʩʪʚʫʝʪ 2021 ʛ., ʘ 10 ï 2022 ʛ. 
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ʀ.ʇ. ʇʦʧʦʚ 

 

ʆ ʈɸɿʄɽʈɽ ʇʆɿʀʊʈʆʅʀʗ 

 

 

ɸʥʥʦʪʘʮʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʩʯʝʪʥʳʡ ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʜʠʫʩ ʧʦʟʠʪʨʦʥʠʷ (ʨʘʩʩʪʦʷʥʠʝ ʦʪ 

ʝʛʦ ʮʝʥʪʨʘ ʤʘʩʩ, ʥʘ ʢʦʪʦʨʦʤ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʵʣʝʢʪʨʦʥʘ/ʧʦʟʠʪʨʦʥʘ ʤʘʢʩʠʤʘʣʴʥʘ) ʨʘʚʝʥ 

ʯʝʪʳʨʝʤ, ʘ ʥʝ ʜʚʫʤ ʙʦʨʦʚʩʢʠʤ ʨʘʜʠʫʩʘʤ ʚʦʜʦʨʦʜʘ, ʢʘʢ ʫʢʘʟʘʥʦ ʚ ʣʠʪʝʨʘʪʫʨʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʟʠʪʨʦʥʠʡ, ʚʦʜʦʨʦʜ, ʵʣʝʢʪʨʦʥ, ʧʦʟʠʪʨʦʥ, ʙʦʨʦʚʩʢʠʡ ʨʘʜʠʫʩ. 

 

I.P. Popov 

 

ABOUT THE SIZE OF POSITRONIUM  

 

 

Abstract. It has been established that the calculated minimum radius of positronium (the distance 

from its center of mass at which the probability of finding an electron/positron is maximum) is equal to 

four, and not two Bohr radii of hydrogen, as indicated in the literature. 

Key words: positronium, hydrogen, electron, positron, Bohr radius. 

 

ɺʚʝʜʝʥʠʝ 

ʉʦʩʪʦʷʥʠʝ ʚʦʧʨʦʩʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʮʠʪʘʪʦʡ: çʇʦʩʢʦʣʴʢʫ ʧʦʟʠʪʨʦʥʠʡ ʷʚʣʷʝʪʩʷ ʧʦʣʥʳʤ 

ʩʪʨʫʢʪʫʨʥʳʤ ʘʥʘʣʦʛʦʤ ʚʦʜʦʨʦʜʥʦʛʦ ʘʪʦʤʘ, ʪʘʢʠʝ ʝʛʦ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʘʢ é ʨʘʜʠʫʩ é ʭʦʨʦʰʦ 

ʦʧʠʩʳʚʘʶʪʩʷ ʚ ʨʘʤʢʘʭ ʧʨʦʩʪʦʡ ʪʝʦʨʠʠ ɹʦʨʘ ï ʩ ʟʘʤʝʥʦʡ ʧʨʠʚʝʜʝʥʥʦʡ ʤʘʩʩʳ MH å m ʥʘ MPs = m/2. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ é ʙʦʨʦʚʩʢʠʡ ʨʘʜʠʫʩ ʧʦʟʠʪʨʦʥʠʷ é ʚʜʚʦʝ ʙʦʣʴʰʝ, ʯʝʤ ʜʣʷ é ʚʦʜʦʨʦʜʘ: Ps 02a a= è 

[1]. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʙʦʨʦʚʩʢʦʛʦ ʨʘʜʠʫʩʘ ʧʦʟʠʪʨʦʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥ ʟʘʠʤʩʪʚʦʚʘʥʥʳʡ ʠʟ ʪʝʦʨʝʪʠ-

ʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʜʚʫʭ ʪʝʣ, ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʧʨʠʚʝ-

ʜʝʥʥʘʷ ʤʘʩʩʘ. 

ɼʘʣʝʝ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʦʰʠʙʢʘ ʚ ʦʜʥʦʤ ʯʘʩʪ-

ʥʦʤ ʩʣʫʯʘʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʜʚʫʭ ʪʝʣ.  

ʕʪʘ ʦʰʠʙʢʘ ʧʝʨʝʥʦʩʠʪʩʷ ʥʘ ʘʪʦʤ ʧʦʟʠʪʨʦʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʝʛʦ ʙʦʨʦʚʩʢʠʡ ʨʘʜʠʫʩ ʦʧʨʝ-

ʜʝʣʝʥ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝʢʦʨʨʝʢʪʥʦ [1]. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʟʥʘʯʝʥʠʷ ʙʦʨʦʚʩʢʦʛʦ ʨʘʜʠʫʩʘ ʧʦʟʠʪʨʦʥʠʷ. 

 

https://ru.wikipedia.org/wiki/Шестаков,_Дмитрий_Анатольевич
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ʇʨʝʜʧʦʩʳʣʢʘ ʦʰʠʙʢʠ ʚ ʦʜʥʦʤ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʜʚʫʭ ʪʝʣ 

(ʉʘʤʘ ʧʨʝʜʧʦʩʳʣʢʘ ʦʰʠʙʦʯʥʦʡ ʥʝ ʷʚʣʷʝʪʩʷ). 

ʋʢʘʟʘʥʥʦʡ ʧʨʝʜʧʦʩʳʣʢʦʡ ʷʚʣʷʝʪʩʷ ʢʨʫʛʦʚʦʝ ʜʚʠʞʝʥʠʝ ʜʚʫʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʦʯʝʢ ʩ ʤʘʩʩʘʤʠ 

1m  ʠ 2m  ʚʦʢʨʫʛ ʥʝʧʦʜʚʠʞʥʦʛʦ ʮʝʥʪʨʘ ʠʭ ʤʘʩʩ. ʇʨʠ ʵʪʦʤ 

                                                                1 2m m .                                                                    (1) 

ʋʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ ʠʤʝʝʪ ʚʠʜ: 

                                                             
2

2
( )

d
m

dt
=

r
F r ,                                                                (2) 

ʛʜʝ F(r ) ï cʠʣʘ ʧʨʠʪʷʞʝʥʠʷ ʤʝʞʜʫ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʪʦʯʢʘʤʠ, r  ï ʚʝʢʪʦʨ ʩʤʝʱʝʥʠʷ, m ï 

ʧʨʠʚʝʜʝʥʥʘʷ ʤʘʩʩʘ 

1 2

1 2

1 2

1

1 1

m m
m

m m

m m

= =
+

+

. 

ʇʨʠ ʵʪʦʤ ʩ ʫʯʝʪʦʤ (1) 

                                                                   2m mº .                                                                   (3) 

ʉʠʣʘ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʷ (2) ʨʘʚʥʘ 

                                                                
3

k

r
=-F r ,                                                                   (4) 

ʛʜʝ k ï ʨʘʟʤʝʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ.   

ʋʩʢʦʨʝʥʠʝ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʷ (2) ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʳʤ 

                                                              
2 2

2 2

d v

dt r
=-

r
r ,                                                                (5) 

ʛʜʝ v ï ʣʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ ʦʜʥʦʡ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʦʡ. ʇʨʠ ʵʪʦʤ 

                                                                   2r rº ,                                                                     (6) 

                                                                   2v vº ,                                                                    (7) 

ʛʜʝ 2r  ï ʨʘʜʠʫʩ ʚʨʘʱʝʥʠʷ ʚʪʦʨʦʡ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʤʘʩʩ, 2v  ï 

ʣʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ ʚʪʦʨʦʡ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʤʘʩʩ.  

ʉ ʫʯʝʪʦʤ ʚʳʨʘʞʝʥʠʡ (4) ʠ (5) ʫʨʘʚʥʝʥʠʝ (2) ʧʨʠʦʙʨʝʪʘʝʪ ʚʠʜ: 
2

3 2

k v
m

r r
- =-r r , 

                                                 
2 2 2

2

3 2 2

k v r
m m m

r r r

w
= = = w,                                                        (8) 

ʄʦʤʝʥʪ ʠʤʧʫʣʴʩʘ ʚʪʦʨʦʡ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʤʘʩʩ ʨʘʚʝʥ  

                                                               2

2 2 2m r=L ɤ .                                                                 (9) 

                                                                  2w =w.                                                                   (10) 

ʇʦʯʣʝʥʥʦʝ ʜʝʣʝʥʠʝ (8) ʥʘ ʩʢʘʣʷʨʥʫʶ ʟʘʧʠʩʴ (9) ʜʘʝʪ 

                                                              
2

3 2

2 2 2

k m

Lr m r

w
=

w
.                                                            (11) 

ʆʪʩʶʜʘ ʩ ʫʯʝʪʦʤ (3), (6) ʠ (10) 

k

Lr
w= . 

ʇʦʜʩʪʘʥʦʚʢʘ ʵʪʦʛʦ ʚʳʨʘʞʝʥʠʷ ʚ (8) ʜʘʝʪ 
2

2

3 2 2

k k
m m

r L r
= w = . 

ʆʪʩʶʜʘ  
2L

r
km
= . 

ʉ ʫʯʝʪʦʤ (6) ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʜʠʫʩ ʦʢʨʫʞʥʦʩʪʠ, ʟʘ ʧʨʝʜʝʣʳ ʢʦʪʦʨʦʡ ʥʝ ʚʳʭʦʜʠʪ ʩʠʩʪʝʤʘ 

ʜʚʫʭ ʪʝʣ, ʨʘʚʝʥ 
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2

0

L
r

km
= .                                                                   (12) 

ʉ ʫʯʝʪʦʤ (3) 

                                                                
2

0

2

L
r

km
= .                                                                 (13) 

ʕʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʠʟʦʤʦʨʬʥʦ ʬʦʨʤʫʣʝ ʜʣʷ ʙʦʨʦʚʩʢʦʛʦ ʨʘʜʠʫʩʘ ʘʪʦʤʘ 

ʚʦʜʦʨʦʜʘ (ʪʦʞʝ ʧʦʯʪʠ ʨʘʚʥʦʛʦ ʤʦʜʫʣʶ ʚʝʢʪʦʨʘ ʩʤʝʱʝʥʠʷ) 
2 2

0

0 2

4

H ee

a
k me m

pe
= = , 

ʧʦʩʢʦʣʴʢʫ  ˂ï ʵʪʦ ʤʦʤʝʥʪ ʠʤʧʫʣʴʩʘ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʦʝ ʨʝʰʝʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʦʪʦʪʠʧʦʤ ʜʣʷ ʧʦʣʫʢʣʘʩʩʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʘ 

ʘʪʦʤʘ ʚʦʜʦʨʦʜʘ. 

 

ʆʰʠʙʢʘ ʚ ʦʜʥʦʤ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʜʚʫʭ ʪʝʣ 

ʆʰʠʙʢʘ ʚ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʜʚʫʭ ʪʝʣ ʦʜʠʥʘʢʦʚʦʡ ʤʘʩʩʳ  

                                                                  1 2m m= ,                                                                  (14) 

ʩʦʚʝʨʰʘʶʱʠʭ ʢʨʫʛʦʚʦʝ ʜʚʠʞʝʥʠʝ ʚʦʢʨʫʛ ʥʝʧʦʜʚʠʞʥʦʛʦ ʮʝʥʪʨʘ ʠʭ ʤʘʩʩ, ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʨʘʜʠʫʩ ʚʨʘʱʝʥʠʷ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʤʘʩʩ) ʥʘʭʦʜʷʪ ʧʦ ʬʦʨʤʫʣʝ (12), ʧʦʣʫʯʝʥʥʦʡ ʧʨʠ ʫʩʣʦʚʠʷʭ 

(1), (3), (6), ʠ (7), ʢʦʪʦʨʳʝ ʜʣʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʦʯʝʢ ʦʜʠʥʘʢʦʚʦʡ ʤʘʩʩʳ ʥʝ ʚʳʧʦʣʥʷʶʪʩʷ. ʇʨʠ ʵʪʦʤ 

ʦʰʠʙʦʯʥʘʷ ʩʭʝʤʘ ʨʝʰʝʥʠʷ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: 

                                                    1 2 1 2

1 2 2 2

m m m m
m

m m
= = =

+
,                                                        (15) 

                                                    
2 2

*

0 0

2

2
( 2)

L L
r r

km k m
= = = .                                                       (16) 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʦʡ (ʦʰʠʙʦʯʥʦʡ) ʩʭʝʤʦʡ ʨʝʰʝʥʠʷ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʨʘʜʠʫʩ ʧʦʟʠʪʨʦʥʠʷ ʪʦʞʝ 

ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ ʙʦʨʦʚʩʢʦʛʦ ʨʘʜʠʫʩʘ ʚʦʜʦʨʦʜʘ [1]. 

 

ʂʦʨʨʝʢʪʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʜʚʫʭ ʪʝʣ ʦʜʠʥʘʢʦʚʦʡ ʤʘʩʩʳ (ʩʦʚʝʨʰʘʶʱʠʭ ʢʨʫʛʦʚʦʝ ʜʚʠ-

ʞʝʥʠʝ ʚʦʢʨʫʛ ʥʝʧʦʜʚʠʞʥʦʛʦ ʮʝʥʪʨʘ ʠʭ ʤʘʩʩ). 

ʋʩʣʦʚʠʷ (1), (3), (6), ʠ (7) ʟʘʤʝʥʷʶʪʩʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ (14), (15) ʠ 

                                                                  2
2

r
r = .                                                                    (17) 

                                                                  2
2

v
v = .                                                                   (18) 

ʇʨʠ ʵʪʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ (11) ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 
2

3 2 2

2 2 2 (2 )( 2)

k m m

Lr m r m r
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k

Lr
w= . 

ʇʦʜʩʪʘʥʦʚʢʘ ʵʪʦʛʦ ʚʳʨʘʞʝʥʠʷ ʚ (8) ʜʘʝʪ 
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4

k mk
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r L r
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ʆʪʩʶʜʘ  
2

4
L

r
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ʉ ʫʯʝʪʦʤ (17) ʠ (15) 
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ʆʪʩʶʜʘ  
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2

**

0 2 0

2

4 4
L

r r r
km

= = = .                                                           (19) 

ʕʪʦ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ (16) (ʠ ʚ ʯʝʪʳʨʝ ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ (13)). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʧʫʱʝʥʥʘʷ ʠʟ ʚʠʜʫ ʨʘʟʥʠʮʘ ʤʝʞʜʫ (1), (3), (6), ʠ (7), ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ 

(14), (15), (17) ʠ (18) ï ʩ ʜʨʫʛʦʡ, ʧʨʠʚʝʣʘ ʢ ʜʚʫʢʨʘʪʥʦʡ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʦʰʠʙʢʝ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʜʠʫʩʘ ʩʠʩʪʝʤʳ ʜʚʫʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʦʯʝʢ ʦʜʠʥʘʢʦʚʦʡ ʤʘʩʩʳ ʚ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʜʚʫʭ ʪʝʣ (ʩʦʚʝʨʰʘʶʱʠʭ ʢʨʫʛʦʚʦʝ ʜʚʠʞʝʥʠʝ ʚʦʢʨʫʛ ʥʝʧʦʜʚʠʞʥʦʛʦ ʮʝʥʪʨʘ ʠʭ ʤʘʩʩ). 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʨʘʜʠʫʩ ʧʦʟʠʪʨʦʥʠʷ ʥʝ ʚ ʜʚʘ, ʘ ʚ ʯʝʪʳʨʝ ʨʘʟʘ ʙʦʣʴʰʝ ʙʦʨʦʚʩʢʦʛʦ ʨʘʜʠʫʩʘ. 

 

ɿʘʤʝʯʘʥʠʝ ʦ ʤʝʪʦʜʠʢʝ 

ɺ ʟʘʜʘʯʝ ʜʚʫʭ ʪʝʣ ʨʝʰʘʶʪʩʷ ʜʚʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʷ: 
2

2
0cmd

dt
=

r
 

ʠ (2). ɿʜʝʩʴ cmr  ï ʨʘʜʠʫʩ-ʚʝʢʪʦʨ ʮʝʥʪʨʘ ʤʘʩʩ. ʈʝʰʝʥʠʷ ʵʪʠʭ ʜʚʫʭ ʫʨʘʚʥʝʥʠʡ: 

2
1

1 2

( ) ( ) ( )cm

m
t t t

m m
= +

+
r r r , 

1
2
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( ) ( ) ( )cm

m
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= -

+
r r r , 

ʛʜʝ 1r  ʠ 2r  ï ʨʘʜʠʫʩ-ʚʝʢʪʦʨʳ ʪʝʣ. 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ (1 2m m= ) 0cm=r , 1 2 2=- =r r r . ʇʦʵʪʦʤʫ ʨʝʰʝʥʠʷ ʩʚʦʜʷʪʩʷ 

ʢ ʪʘʚʪʦʣʦʛʠʠ:  

1 1

1
( ) 0 ( ) ( )

2
t t t= + =r r r , 

2 2

1
( ) 0 ( ) ( )

2
t t t= - =r r r . 

ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ ʤʝʪʦʜʠʢʘ ʟʘʜʘʯʠ ʜʚʫʭ ʪʝʣ 

ʷʚʣʷʝʪʩʷ ʠʟʙʳʪʦʯʥʦʡ ʠ ʩ ʫʩʧʝʭʦʤ ʤʦʞʝʪ ʙʳʪʴ ʟʘʤʝʥʝʥʘ ʥʘ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʜʚʠʞʝʥʠʷ ʦʜʥʦʛʦ ʠʟ 

ʪʝʣ, ʜʚʠʞʫʱʝʛʦʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʤʘʩʩ [2]. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦʝ ʠ 

ʦʯʝʚʠʜʥʦʝ ʨʝʰʝʥʠʝ ʙʝʟ ʠʟʙʳʪʦʯʥʦʛʦ ʬʦʨʤʘʣʠʟʤʘ ʩ ʧʨʠʚʝʜʝʥʥʦʡ ʤʘʩʩʦʡ ʠ ʚʝʢʪʦʨʦʤ ʩʤʝʱʝʥʠʷ. 

ɹʘʣʘʥʩ ʩʠʣ ʧʦ ʘʥʘʣʦʛʠʠ ʩ (8). 

                                                   
2
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m vk
m r

rr
= = w.                                                          (20) 

ʇʦʯʣʝʥʥʦʝ ʜʝʣʝʥʠʝ ʥʘ ʩʢʘʣʷʨʥʫʶ ʟʘʧʠʩʴ (9) ʜʘʝʪ: 
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2 2

2 2

2 2 2(2 )

m rk
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ʇʦʜʩʪʘʥʦʚʢʘ ʵʪʦʛʦ ʚʳʨʘʞʝʥʠʷ ʚ (20) ʜʘʝʪ: 
2

2

2

4
L

r
km

= . 

ʈʝʟʫʣʴʪʘʪ ʩʦʚʧʘʜʘʝʪ ʩ (19). 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʘʩʩʫʞʜʝʥʠʷ ʦ ʤʝʪʦʜʠʢʝ ʤʦʛʫʪ ʥʝ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʝʨʴʝʟʥʦʡ ʮʝʥʥʦʩʪʠ ʜʣʷ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ. ʆʜʥʘʢʦ, ʢʘʢ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ ʜʘʣʴʰʝ, ʦʥʠ ʦʢʘʟʳʚʘʶʪʩʷ ʚʝʩʴʤʘ ʢʩʪʘʪʠ ʜʣʷ 

ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ. 

 

ʆ ʨʘʟʤʝʨʝ ʧʦʟʠʪʨʦʥʠʷ 

ɺʳʰʝ ʜʚʫʢʨʘʪʥʦ ʫʪʦʯʥʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʜʠʫʩʘ ʧʦʟʠʪʨʦʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ ʤʝʪʦʜʘʤʠ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ (ʢʣʘʩʩʠʯʝʩʢʦʡ) ʤʝʭʘʥʠʢʠ. ʆʜʥʘʢʦ ʧʦʟʠʪʨʦʥʠʡ ʷʚʣʷʝʪʩʷ ʢʚʘʥʪʦʚʳʤ ʦʙʲʝʢʪʦʤ, ʘ 

ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʤʝʭʘʥʠʢʘ ʢʚʘʥʪʦʚʦʡ ï ʥʝ ʫʢʘʟ [3, 4]. ʇʦʵʪʦʤʫ ʜʘʣʝʝ ʚʳʧʦʣʥʷʝʪʩʷ 
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ʢʚʘʥʪʦʚʦʤʝʭʘʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ. ɿʘ ʦʩʥʦʚʫ ʚʟʷʪʳ ʭʨʝʩʪʦʤʘʪʠʡʥʳʝ ʨʝʰʝʥʠʷ [5]. ʇʦʩʣʝʜʫʶʱʝʝ 

ʠʟʣʦʞʝʥʠʝ ʚʝʜʝʪʩʷ ʚ ʉɻʉ ʚ ʝʝ ʛʘʫʩʩʦʚʦʡ ʬʦʨʤʝ, ʢʘʢ ʠ ʚ ʫʢʘʟʘʥʥʦʤ ʠʩʪʦʯʥʠʢʝ. 

ʋʨʘʚʥʝʥʠʝ ʐʨʝʜʠʥʛʝʨʘ ʜʣʷ ʩʠʩʪʝʤʳ ʜʚʫʭ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʯʘʩʪʠʮ (ʵʣʝʢʪʨʦʥʘ ʠ 

ʧʦʟʠʪʨʦʥʘ [5]) ʠʤʝʝʪ ʚʠʜ: 

                                                
2

2 ( )
2

U E
m

- Ð y+ y= yr .                                                          (21) 

ɿʜʝʩʴ m ï ʧʨʠʚʝʜʝʥʥʘʷ ʤʘʩʩʘ (15), r ï ʚʝʢʪʦʨ ʩʤʝʱʝʥʠʷ.  

ɺ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʜʚʫʭ ʯʘʩʪʠʮ ʢʚʘʥʪʦʚʘʷ ʤʝʭʘʥʠʢʘ ʟʘʠʤʩʪʚʦʚʘʣʘ ʫ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ 

ʧʨʠʥʮʠʧ ʟʘʜʘʯʠ ʜʚʫʭ ʪʝʣ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʚʦ ʠʟʙʝʞʘʥʠʝ ʜʚʦʡʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʫʤʝʩʪʥʦ ʫʯʝʩʪʴ 

ʧʨʠʚʝʜʝʥʥʦʝ ʚʳʰʝ ʟʘʤʝʯʘʥʠʝ ʦ ʤʝʪʦʜʠʢʝ ʚ ʯʘʩʪʠ ʥʘʭʦʞʜʝʥʠʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʜʚʫʭ ʪʝʣ ʚ ʚʠʜʝ 

ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʨʝʰʝʥʠʷ ʜʣʷ ʦʜʥʦʛʦ ʠʟ ʪʝʣ, ʜʚʠʞʫʱʝʛʦʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʧʦʜʚʠʞʥʦʛʦ ʮʝʥʪʨʘ 

ʤʘʩʩ, ʪʝʤ ʙʦʣʝʝ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʦʚʝʨʥʦʝ ʢʚʘʥʪʦʚʦʤʝʭʘʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʩʣʫʯʘʷ 

ʩʬʝʨʠʯʝʩʢʠ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʩʠʣʦʚʦʛʦ ʧʦʣʷ, ʧʨʝʜʧʦʣʘʛʘʶʱʝʝ ʩʠʣʦʚʦʡ ʮʝʥʪʨ ʥʝʧʦʜʚʠʞʥʳʤ. 

ʇʦʩʣʝʜʥʝʝ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʧʦʜʚʠʞʥʦʩʪʴ ʩʠʣʦʚʦʛʦ ʮʝʥʪʨʘ (ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ) 

ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʠʟʣʫʯʝʥʠʶ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟʤʝʥʝʥʠʶ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ [6-9]. 

ɺ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʜʚʫʭ ʯʘʩʪʠʮ (21) ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʜʚʠʞʝʥʠʝ ʦʜʥʦʡ ʠʟ ʥʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʪʦʨʦʡ (ʵʣʝʢʪʨʦʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʟʠʪʨʦʥʘ ʠʣʠ ʥʘʦʙʦʨʦʪ), ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʩʬʝʨʠʯʝʩʢʠ 

ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʩʠʣʦʚʦʛʦ ʧʦʣʷ ʧʨʦʙʣʝʤʘʪʠʯʥʦ, ʧʦʩʢʦʣʴʢʫ ʩʠʣʦʚʦʡ ʮʝʥʪʨ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʬʘʢʪʠʯʝʩʢʠ 

ʥʝ ʷʚʣʷʝʪʩʷ ʥʝʧʦʜʚʠʞʥʳʤ (ʙʦʣʝʝ ʯʝʤ). 

ʀ ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʭʨʝʩʪʦʤʘʪʠʡʥʦʛʦ ʨʝʰʝʥʠʷ [5] ʜʣʷ ʘʪʦʤʘ ʚʦʜʦʨʦʜʘ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ (21) ʜʘʝʪ: 
2 2

02 2
2

( 2)e

r a
me m me
= = = , 

(ʛʜʝ 0a  ï ʙʦʨʦʚʩʢʠʡ ʨʘʜʠʫʩ). ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʨʝʟʫʣʴʪʘʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ (16) ʠ [1]. 

ʅʦ(!) r  ï ʵʪʦ ʚʝʢʪʦʨ ʩʤʝʱʝʥʠʷ. ɽʛʦ ʤʦʜʫʣʴ ï ʵʪʦ ʜʠʘʤʝʪʨ, ʘ ʥʝ ʨʘʜʠʫʩ ʧʦʟʠʪʨʦʥʠʷ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʢʘʟʘʥʥʦʝ ʨʝʰʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʨʘʜʠʫʩ ʧʦʟʠʪʨʦʥʠʷ ʨʘʚʝʥ ʙʦʨʦʚʩʢʦʤʫ 

ʨʘʜʠʫʩʫ ʚʦʜʦʨʦʜʘ, ʯʪʦ ʥʝʧʨʠʝʤʣʝʤʦ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʪʝʤ ʙʦʣʝʝ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ ʧʨʠʚʝʜʝʥʥʦʝ ʚʳʰʝ ʟʘʤʝʯʘʥʠʝ ʦ ʤʝʪʦʜʠʢʝ ʠ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʚʠʞʝʥʠʝ ʵʣʝʢʪʨʦʥʘ/ʧʦʟʠʪʨʦʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʧʦʜʚʠʞʥʦʛʦ ʮʝʥʪʨʘ ʤʘʩʩ. 

ʉʠʣʘ ʧʨʠʪʷʞʝʥʠʷ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ ʚ ʧʦʟʠʪʨʦʥʠʠ ʨʘʚʥʘ: 
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,                                                         (22) 

ʛʜʝ r ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʣʶʙʦʡ ʠʟ ʯʘʩʪʠʮ ʠ ʮʝʥʪʨʦʤ ʠʭ ʤʘʩʩ.  

ɽʩʣʠ ʛʠʧʦʪʝʪʠʯʝʩʢʠ ʫ ʧʦʟʠʪʨʦʥʠʷ ʠʩʢʣʶʯʠʪʴ ʧʦʟʠʪʨʦʥ, ʘ ʚ ʮʝʥʪʨʝ ʤʘʩʩ ʥʝʧʦʜʚʠʞʥʦ 

ʫʩʪʘʥʦʚʠʪʴ ʛʠʧʦʪʝʪʠʯʝʩʢʫʶ ʯʘʩʪʠʮʫ ʩ ʟʘʨʷʜʦʤ, ʨʘʚʥʳʤ ʯʝʪʚʝʨʪʠ ʟʘʨʷʜʘ ʧʦʟʠʪʨʦʥʘ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ (22)), ʪʦ ʵʣʝʢʪʨʦʥ ʥʝ çʟʘʤʝʪʠʪè ʧʦʜʤʝʥʳ, ʠ ʭʘʨʘʢʪʝʨ ʝʛʦ ʜʚʠʞʝʥʠʷ ʥʝ ʠʟʤʝʥʠʪʩʷ. 

ɺ ɻʪʦʤ ʩʣʫʯʘʝ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʵʣʝʢʪʨʦʥʘ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʩʚʷʟʘʥʥʦʡ ʩ ʮʝʥʪʨʦʤ 

ʤʘʩʩ, ʨʘʚʥʘ: 
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ɽʜʠʥʩʪʚʝʥʥʦʝ ʦʪʣʠʯʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʦʪ ʘʪʦʤʘ ʚʦʜʦʨʦʜʘ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʝʝ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʚ ʯʝʪʳʨʝ ʨʘʟʘ ʤʝʥʴʰʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʭʨʝʩʪʦʤʘʪʠʡʥʦʝ ʢʚʘʥʪʦʚʦʤʝʭʘʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʘʪʦʤʘ ʚʦʜʦʨʦʜʘ [5] ʩ ʧʦʧʨʘʚʢʦʡ 

ʥʘ ʫʤʝʥʴʰʝʥʥʫʶ ʚʯʝʪʚʝʨʦ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʵʥʝʨʛʠʶ. ʇʨʠ ʵʪʦʤ ʫʨʘʚʥʝʥʠʝ ʐʨʝʜʠʥʛʝʨʘ ʚ ʧʦʣʷʨʥʳʭ 

ʢʦʦʨʜʠʥʘʪʘʭ ʧʨʠʤʝʪ ʚʠʜ: 

                                              
2
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2 1
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d d q

r dr rdr

y y å õ
+ + -b y=æ ö

ç ÷
,                                                   (23) 

ʛʜʝ 

                                                   2

2

2 em E
b = , 

2

2

2 em e
q= .                                                          (24) 

ɺʦʣʥʦʚʘʷ ʬʫʥʢʮʠʷ [10]: 



81 

 

( ) r ar ʉe-y = . 

1 r ad
ʉe

dr a

-y
=- , 

2

2 2

1 r ad
ʉe

dr a

-y
= . 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ (24): 
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ʪ.ʝ. ʯʝʪʳʨʝ ʙʦʨʦʚʩʢʠʭ ʨʘʜʠʫʩʘ ʚʦʜʦʨʦʜʘ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʵʣʝʢʪʨʦʥʘ/ʧʦʟʠʪʨʦʥʘ ʚ ʩʬʝʨʠʯʝʩʢʦʤ ʩʣʦʝ ʤʝʞʜʫ r  ʠ r d r+  ʨʘʚʥʘ 

ʧʨʦʠʟʚʝʜʝʥʠʶ ʦʙʲʝʤʘ ʵʪʦʛʦ ʩʣʦʷ 24 r drp  ʠ ʦʙʲʝʤʥʦʡ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ 
2
y   

224rp dr r dr= p y . 

ɿʜʝʩʴ rp  ï ʨʘʜʠʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ. 
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ʄʘʢʩʠʤʫʤ ʬʫʥʢʮʠʠ rp  ʥʘʭʦʜʠʪʩʷ ʠʟ ʫʩʣʦʚʠʷ: 
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                                                                1 04r a= .                                                                    (25) 

ʅʘ ʨʘʩʩʪʦʷʥʠʠ 04a  ʦʪ ʮʝʥʪʨʘ ʤʘʩʩ ʧʦʟʠʪʨʦʥʠʷ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ 

ʵʣʝʢʪʨʦʥʘ/ʧʦʟʠʪʨʦʥʘ ʤʘʢʩʠʤʘʣʴʥʘ. ʕʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʜʚʦʝ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʋʩʪʘʥʦʚʣʝʥʘ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʦʰʠʙʢʘ ʚ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʜʚʫʭ 

ʪʝʣ ʦʜʠʥʘʢʦʚʦʡ ʤʘʩʩʳ, ʩʦʚʝʨʰʘʶʱʠʭ ʢʨʫʛʦʚʦʝ ʜʚʠʞʝʥʠʝ ʚʦʢʨʫʛ ʥʝʧʦʜʚʠʞʥʦʛʦ ʮʝʥʪʨʘ ʠʭ ʤʘʩʩ, 

ʩʦʩʪʦʷʱʘʷ ʚ ʪʦʤ, ʯʪʦ ʨʘʜʠʫʩ ʚʨʘʱʝʥʠʷ ʥʘʭʦʜʷʪ ʧʦ ʬʦʨʤʫʣʝ (12), ʧʦʣʫʯʝʥʥʦʡ ʧʨʠ ʫʩʣʦʚʠʷʭ (1), (3), 

(6), ʠ (7), ʢʦʪʦʨʳʝ ʜʣʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʦʯʝʢ ʦʜʠʥʘʢʦʚʦʡ ʤʘʩʩʳ ʥʝ ʚʳʧʦʣʥʷʶʪʩʷ. ʕʪʘ ʦʰʠʙʢʘ 
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ʧʨʠʚʦʜʠʪ ʢ ʜʚʫʢʨʘʪʥʦʤʫ ʫʤʝʥʴʰʝʥʠʶ ʚʳʯʠʩʣʝʥʥʦʛʦ ʨʘʜʠʫʩʘ ʚʨʘʱʝʥʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ 

ʙʦʣʴʰʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ. 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ ʤʝʪʦʜʠʢʘ ʟʘʜʘʯʠ ʜʚʫʭ ʪʝʣ ʷʚʣʷʝʪʩʷ ʠʟʙʳʪʦʯʥʦʡ ʠ ʩ 

ʫʩʧʝʭʦʤ ʤʦʞʝʪ ʙʳʪʴ ʟʘʤʝʥʝʥʘ ʥʘ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʜʚʠʞʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʪʝʣ, ʜʚʠʞʫʱʝʛʦʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʤʘʩʩ. 

ɺʳʯʠʩʣʝʥ ʨʘʜʠʫʩ ʢʨʫʛʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʪʝʣ ʦʜʠʥʘʢʦʚʦʡ ʤʘʩʩʳ ʚʦʢʨʫʛ ʥʝʧʦʜʚʠʞʥʦʛʦ ʮʝʥʪʨʘ 

ʠʭ ʤʘʩʩ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʩʯʝʪʥʳʡ ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʜʠʫʩ ʧʦʟʠʪʨʦʥʠʷ (ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʝʛʦ ʮʝʥʪʨʘ 

ʤʘʩʩ, ʥʘ ʢʦʪʦʨʦʤ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʵʣʝʢʪʨʦʥʘ/ʧʦʟʠʪʨʦʥʘ ʤʘʢʩʠʤʘʣʴʥʘ) ʨʘʚʝʥ ʯʝʪʳʨʝʤ, ʘ ʥʝ 

ʜʚʫʤ ʙʦʨʦʚʩʢʠʤ ʨʘʜʠʫʩʘʤ ʚʦʜʦʨʦʜʘ, ʢʘʢ ʫʢʘʟʘʥʦ ʚ ʣʠʪʝʨʘʪʫʨʝ. 

ʇʨʠ ʵʪʦʤ ʢʣʘʩʩʠʯʝʩʢʦʝ (19)  ʠ ʢʚʘʥʪʦʚʦʝ (25) ʨʝʰʝʥʠʷ ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʪ ʜʨʫʛ ʜʨʫʛʫ. 
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A. R. Popova, S. A. Donskikh 

 

MAKING A çBIZIBORDè IN THE PROCESS OF STUDYING TECHNOLOGY AT SCHOOL  

 

 

Abstract.  This article discusses the process of creating and practical application of the Bizibord 

toy as an educational tool in the course of technology. The article considers the methodology of designing 

and using a Bizibord in order to stimulate the development of children through play activities 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʫʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʰʢʦʣʴʥʳʭ ʢʫʨʩʘʭ ʩʪʘʥʦʚʠʪʩʷ ʚʩʸ ʙʦʣʝʝ ʚʘʞʥʳʤ, 

ʪʘʢ ʢʘʢ ʦʥʦ ʧʦʤʦʛʘʝʪ ʨʘʟʚʠʚʘʪʴ ʫ ʰʢʦʣʴʥʠʢʦʚ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʠ ʢʨʝʘʪʠʚʥʦʩʪʴ. ʀʟʛʦʪʦʚʣʝʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʠʟʜʝʣʠʡ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʤʦʪʦʨʠʢʠ, ʚʥʠʤʘʥʠʷ, 

ʫʩʠʜʯʠʚʦʩʪʠ ʠ ʫʤʝʥʠʷ ʨʘʙʦʪʘʪʴ ʚ ʢʦʤʘʥʜʝ. ʆʜʥʠʤ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʢʫʨʩʝ ʪʝʭʥʦʣʦʛʠʠ 

ʷʚʣʷʝʪʩʷ ʠʟʛʦʪʦʚʣʝʥʠʝ ʙʠʟʠʙʦʨʜʘ ï ʠʛʨʦʚʦʡ ʧʣʦʱʘʜʢʠ, ʥʘ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʨʘʟʚʠʚʘʪʴ ʤʝʣʢʫʶ ʤʦʪʦ-

ʨʠʢʫ, ʢʦʦʨʜʠʥʘʮʠʶ ʜʚʠʞʝʥʠʡ ʠ ʚʥʠʤʘʥʠʝ [1, 2]. 

ɼʘʥʥʦʝ ʠʟʜʝʣʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʚʣʝʢʘʪʝʣʴʥʦʝ ʠ ʧʦʣʝʟʥʦʝ ʦʙʫʯʘʶʱʝʝ ʩʨʝʜʩʪʚʦ, ʢʦʪʦ-

ʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʫʩʧʝʰʥʦ ʚʥʝʜʨʝʥʦ ʥʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ. ɺʦʪ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ, ʢʘʢ ʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʙʠʟʠʙʦʨʜ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ: 

¶ ʈʘʟʚʠʪʠʝ ʤʦʪʦʨʠʢʠ ʠ ʢʦʦʨʜʠʥʘʮʠʠ ʜʚʠʞʝʥʠʡ: ʙʠʟʠʙʦʨʜ ʩʦʜʝʨʞʠʪ ʨʘʟʣʠʯʥʳʝ ʵʣʝʤʝʥʪʳ, 
ʪʘʢʠʝ ʢʘʢ ʢʥʦʧʢʠ, ʤʦʣʥʠʠ, ʟʘʩʪʸʞʢʠ ʠ ʜʨʫʛʠʝ ʤʝʭʘʥʠʟʤʳ. ʋʯʘʱʠʝʩʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʵʣʝ-

ʤʝʥʪʳ ʜʣʷ ʪʨʝʥʠʨʦʚʢʠ ʤʝʣʢʦʡ ʤʦʪʦʨʠʢʠ ʠ ʫʣʫʯʰʝʥʠʷ ʢʦʦʨʜʠʥʘʮʠʠ ʜʚʠʞʝʥʠʡ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞ-

ʥʦ ʜʣʷ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ, ʫ ʢʦʪʦʨʳʭ ʨʘʟʚʠʪʠʝ ʤʦʪʦʨʠʢʠ ʥʘʭʦʜʠʪʩʷ ʚ ʬʘʟʝ ʘʢʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ. 

¶ ʉʪʠʤʫʣʷʮʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ: ʙʠʟʠʙʦʨʜ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʧʦʦʱʨʝʥʠʷ 

ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ. ʈʘʟʥʦʦʙʨʘʟʥʳʝ ʵʣʝʤʝʥʪʳ ʥʘ ʠʛʨʫʰʢʝ ʧʦʟʚʦʣʷʶʪ ʜʝʪʷʤ ʵʢʩ-

ʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ, ʥʘʭʦʜʠʪʴ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʨʝʰʝʥʠʷ ʠ ʨʘʟʚʠʚʘʪʴ ʩʚʦʶ ʢʨʝʘʪʠʚʥʦʩʪʴ. 

¶  ʇʦʜʜʝʨʞʢʘ ʦʙʫʯʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʟʠʙʦʨʜʘ ʥʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦ-

ʣʷʝʪ ʫʯʘʱʠʤʩʷ ʧʨʠʤʝʥʷʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ. ʋʯʘʱʠʝʩʷ ʤʦʛʫʪ ʠʟʫʯʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʪʘʢʠʝ, ʢʘʢ ʨʘʙʦʪʘ ʩ ʪʢʘʥʷʤʠ, ʤʝʪʘʣʣʦʤ, ʧʣʘʩʪʠʢʦʤ ʠ ʜʨʫʛʠʤʠ ʤʘʪʝʨʠʘ-

ʣʘʤʠ, ʠʩʧʦʣʴʟʫʷ ʙʠʟʠʙʦʨʜ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ ʠʣʠ ʧʨʦʪʦʪʠʧʘ. 

¶ ʆʙʫʯʝʥʠʝ ʯʝʨʝʟ ʠʛʨʫ: ʙʠʟʠʙʦʨʜ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʯʝʨʝʟ ʠʛʨʫ, ʯʪʦ ʜʝ-

ʣʘʝʪ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ ʠ ʟʘʧʦʤʠʥʘʶʱʠʤʩʷ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ. ʀʛʨʦʚʦʡ ʧʦʜʭʦʜ 

ʧʦʤʦʛʘʝʪ ʜʝʪʷʤ ʣʫʯʰʝ ʫʩʚʘʠʚʘʪʴ ʤʘʪʝʨʠʘʣ ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʠʭ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʫʨʦʢʝ [3]. 

ʉʫʱʝʩʪʚʫʶʪ ʙʠʟʠʙʦʨʜʳ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ, ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʋʯʠʪʳʚʘʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʪʘʢʦʡ ʠʛʨʫʰʢʠ ʥʘ ʤʘʨʢʝʪʧʣʝʡʩʘʭ (ʨʠʩʫʥʦʢ 2), 

ʤʦʞʥʦ ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʝʸ ʩʦʟʜʘʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘ ʫʨʦʢʝ ʪʝʭʥʦʣʦʛʠʠ ʯʝʨʝʟ ʧʨʦʝʢʪʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʄʝʪʦʜʠʢʘ ʩʦʟʜʘʥʠʷ ʠʛʨʫʰʢʠ ʙʠʟʠʙʦʨʜ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʘ [4]. 

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʛʦʪʦʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ: ʜʝʨʝ-

ʚʷʥʥʫʶ ʜʦʩʢʫ, ʢʨʘʩʢʠ ʨʘʟʣʠʯʥʳʭ ʮʚʝʪʦʚ, ʢʠʩʪʠ, ʧʘʟʣʳ, ʰʥʫʨʢʠ, ʢʥʦʧʢʠ, ʟʘʤʢʠ-ʟʘʩʪʸʞʢʠ, ʜʚʝʨʮʳ, 

ʢʦʣʸʩʘ, ʣʝʥʪʳ ʠ ʜʨʫʛʠʝ ʜʝʢʦʨʘʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ. 

1. ʇʦʜʛʦʪʦʚʢʘ ʧʦʚʝʨʭʥʦʩʪʠ: ʦʙʨʘʙʦʪʘʪʴ ʜʝʨʝʚʷʥʥʫʶ ʜʦʩʢʫ ʰʣʠʬʦʚʢʦʡ, ʯʪʦʙʳ ʫʙʨʘʪʴ ʥʝ-

ʨʦʚʥʦʩʪʠ ʠ ʟʘʫʩʝʥʮʳ. 

2. ʇʦʢʨʘʩʢʘ: ʧʦʢʨʘʩʠʪʴ ʜʦʩʢʫ ʚ ʷʨʢʠʡ ʮʚʝʪ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʠʛʨʦʚʫʶ ʧʣʦʱʘʜʢʫ ʧʨʠʚʣʝʢʘ-

ʪʝʣʴʥʦʡ ʠ ʠʥʪʝʨʝʩʥʦʡ ʜʣʷ ʜʝʪʝʡ. 

3. ʉʦʟʜʘʥʠʝ ʵʣʝʤʝʥʪʦʚ: ʥʘʨʠʩʦʚʘʪʴ ʥʘ ʜʦʩʢʝ ʨʘʟʣʠʯʥʳʝ ʠʛʨʦʚʳʝ ʵʣʝʤʝʥʪʳ (ʮʠʬʨʳ, ʙʫʢʚʳ, 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳ), ʚʳʨʝʟʘʪʴ ʠʭ ʠʟ ʧʘʟʣʦʚ, ʧʨʠʢʨʝʧʠʪʴ ʢʥʦʧʢʠ, ʟʘʤʢʠ-ʟʘʩʪʸʞʢʠ, ʜʚʝʨʮʳ, ʢʦ-

ʣʸʩʘ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ. 

4. ʉʙʦʨʢʘ ʠ ʫʩʪʘʥʦʚʢʘ: ʫʩʪʘʥʦʚʠʪʴ ʚʩʝ ʠʛʨʦʚʳʝ ʵʣʝʤʝʥʪʳ ʥʘ ʜʦʩʢʫ, ʨʘʩʧʦʣʦʞʠʚ ʠʭ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʜʝʪʠ ʤʦʛʣʠ ʣʝʛʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʠʛʨʳ. 

5. ɼʝʢʦʨʠʨʦʚʘʥʠʝ: ʜʦʙʘʚʠʪʴ ʜʝʢʦʨʘʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ (ʣʝʥʪʳ, ʙʫʩʠʥʳ, ʩʪʨʘʟʳ ʠ ʪ.ʜ.) ʜʣʷ 

ʧʨʠʜʘʥʠʷ ʙʠʟʠʙʦʨʜʫ ʠʥʪʝʨʝʩʥʦʛʦ ʚʥʝʰʥʝʛʦ ʚʠʜʘ. 
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ʈʠʩ. 1. ʈʘʟʚʠʚʘʶʱʘʷ ʜʦʩʢʘ çɹʠʟʠʙʦʨʜè 

 

 
 

ʈʠʩ. 2. ʉʪʦʠʤʦʩʪʴ ʙʠʟʠʙʦʨʜʘ 

 

ɹʝʟʫʩʣʦʚʥʦ, ʩʦʟʜʘʥʠʝ ʙʠʟʠʙʦʨʜʘ ʥʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʠʠ ʚ ʰʢʦʣʝ ʠʤʝʝʪ ʮʝʣʳʡ ʨʷʜ ʧʨʝʠʤʫ-

ʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʦʛʘʪʠʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʠ ʧʦʤʦʯʴ ʫʯʘʱʠʤʩʷ ʚ ʠʭ 

ʨʘʟʚʠʪʠʠ. ʆʩʥʦʚʥʳʝ ʠʟ ʥʠʭ ï ʵʪʦ ʧʦʚʳʰʝʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ ʫʨʦʢʘ, ʪʘʢ ʢʘʢ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʜʝ-

ʣʘʝʪ ʫʨʦʢ ʙʦʣʝʝ ʠʥʪʝʨʘʢʪʠʚʥʳʤ ʠ ʫʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʫʯʘʱʠʭʩʷ. ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʜʝʪʷʤ ʘʢ-

ʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʦʙʫʯʘʶʱʝʤ ʧʨʦʮʝʩʩʝ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʠ ʟʥʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ ʠ ʧʦʣʫʯʘʪʴ ʥʝ-

ʤʝʜʣʝʥʥʫʶ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ [5].  
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ʀʥʪʝʛʨʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʙʠʟʠʙʦʨʜʘ ʤʦʞʥʦ 

ʩʦʯʝʪʘʪʴ ʟʥʘʥʠʷ ʠʟ ʤʘʪʝʤʘʪʠʢʠ (ʨʘʩʯʸʪʳ ʨʘʟʤʝʨʦʚ ʜʝʪʘʣʝʡ), ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ (ʜʠʟʘʡʥ ʠ 

ʦʬʦʨʤʣʝʥʠʝ) ʠ ʜʘʞʝ ʬʠʟʠʢʠ (ʨʘʙʦʪʘ ʩ ʤʝʭʘʥʠʟʤʘʤʠ). 

ʇʦʜʜʝʨʞʢʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ: ʂʘʞʜʳʡ ʫʯʝʥʠʢ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʩʚʦʸ ʫʥʠʢʘʣʴʥʦʝ ʠʟ-

ʜʝʣʠʝ, ʘʜʘʧʪʠʨʦʚʘʥʥʦʝ ʧʦʜ ʩʚʦʠ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʠʥʪʝʨʝʩʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʥʜʠ-

ʚʠʜʫʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʫʯʠʪʳʚʘʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʞʜʦʛʦ ʫʯʘʱʝʛʦʩʷ. 

ʄʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʠʟʛʦʪʦʚʣʝʥʠʝ ʙʠʟʠʙʦʨʜʘ ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʧʨʝʜʤʝʪʘ çʊʝʭʥʦʣʦʛʠʷè ʚ 

ʰʢʦʣʝ ʥʘ ʧʨʠʤʝʨʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʫʨʦʢ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ 

ʨʘʟʚʠʪʠʝ ʫʤʝʥʠʡ ʦʙʨʘʱʝʥʠʷ ʩ ʜʝʨʝʚʷʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʢʨʝʧʸʞʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʩʪʠʤʫʣʠ-

ʨʫʶʱʠʡ ʪʚʦʨʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʫʯʝʥʠʢʦʚ, ʦʙʦʛʘʱʘʶʱʠʡ ʠʭ ʟʥʘʥʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʵʪʦʡ ʟʘʜʘʯʠ ʫʯʝʥʠʢʠ ʫʣʫʯʰʘʪ ʢʦʦʨʜʠʥʘʮʠʶ ʨʫʢ, ʩʬʦʨʤʠʨʫʶʪ ʯʫʚʩʪʚʦ ʚʢʫʩʘ, ʫʣʫʯʰʘʪ ʣʦʛʠʯʝʩʢʦʝ 

ʤʳʰʣʝʥʠʝ, ʚʦʦʙʨʘʞʝʥʠʝ ʠ ʬʘʥʪʘʟʠʶ, ʘ ʪʘʢʞʝ ʨʝʘʣʠʟʫʶʪ ʩʦʙʩʪʚʝʥʥʳʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʠʜʝʠ. ɿʘ-

ʚʝʨʰʘʶʱʠʤ ʵʪʘʧʦʤ ʫʨʦʢʘ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ, ʦʪʨʘʞʘʶʱʝʛʦ ʣʠʯʥʳʝ 

ʧʨʝʜʧʦʯʪʝʥʠʷ ʠ ʟʘʧʨʦʩʳ ʢʘʞʜʦʛʦ ʫʯʝʥʠʢʘ [6]. 

ʇʨʠʤʝʨʥʳʡ ʢʦʥʩʧʝʢʪ ʟʘʥʷʪʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1  

ʇʨʠʤʝʨʥʳʡ ʢʦʥʩʧʝʢʪ ʟʘʥʷʪʠʷ 

 

ʕʪʘʧ ʫʨʦʢʘ 

ʉʦʜʝʨʞʘʥʠʝ ʠ  

ɼʝʷʪʝʣʴʥʦʩʪʴ 

 ʫʯʠʪʝʣʷ 

ɼʝʷʪʝʣʴʥʦʩʪʴ 

 ʦʙʫʯʘʶʱʠʭʩ ̫

ʋʋɼ (ʫʥʠʚʝʨʩʘʣʴʥʳʝ 

ʫʯʝʙʥʳʝ ʜʝʡʩʪʚʠʷ) 

I . ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʡ 

 

- ʧʨʠʚʝʪʩʪʚʠʝ, 

- ʧʨʦʚʝʨʢʘ ʷʚʢʠ ʦʙʫ-

ʯʘʶʱʠʭʩʷ,  

- ʧʨʦʚʝʨʢʘ ʛʦʪʦʚʥʦ-

ʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʢ 

ʫʨʦʢʫ,  

- ʥʘʩʪʨʦʡ ʦʙʫʯʘʶ-

ʱʠʭʩʷ ʥʘ ʨʘʙʦʪʫ. 

- ʧʨʠʚʝʪʩʪʚʫʶʪ ʫʯʠʪʝ-

ʣʷ,  

- ʚʠʟʫʘʣʴʥʦ ʢʦʥʪʨʦʣʠ-

ʨʫʶʪ ʩʚʦʶ ʛʦʪʦʚʥʦʩʪʴ 

ʢ ʫʨʦʢʫ, 

- ʨʘʩʩʘʞʠʚʘʶʪʩʷ ʥʘ 

ʨʘʙʦʯʠʝ ʤʝʩʪʘ. 

ʃʠʯʥʦʩʪʥʳʝ: 
ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʷ. 

ʈʝʛʫʣʷʪʠʚʥʳʝ:  
ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʪʴ 

ʩʚʦʠ ʜʝʡʩʪʚʠʷ, ʧʨʦʛʥʦʟʠʨʦ-

ʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʫʨʦʢʝ. 

II . ʇʦʚʪʦʨʝʥʠʝ  

ʇʨʦʡʜʝʥʥʦʛʦ 

 ʤʘʪʝʨʠʘʣʘ   

 

ɸʢʪʠʚʠʟʘʮʠʷ ʦʙʫʯʘʶ-

ʱʠʭʩʷ. ʈʘʩʩʢʘʟ ʦ ʪʦʤ, 

ʢʘʢ ʤʦʞʥʦ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦ ʩʧʨʦʝʢʪʠʨʦ-

ʚʘʪʴ, ʠʟʛʦʪʦʚʠʪʴ ʠ 

ʧʨʦʜʘʪʴ ʨʘʟʚʠʚʘʶʱʫʶ 

ʜʦʩʢʫ ʜʣʷ ʜʝʪʝʡ ï ʙʠ-

ʟʠʙʦʨʜ. 

- ʦʪʚʝʯʘʶʪ ʥʘ ʚʦʧʨʦ-

ʩʳ,  

- ʨʘʩʩʫʞʜʘʶʪ, 

- ʧʨʠʚʦʜʷʪ ʧʨʠʤʝʨʳ 

ʃʠʯʥʦʩʪʥʳʝ:  
ʫʤʝʥʠʝ ʠʟʣʘʛʘʪʴ ʩʚʦʠ ʤʳʩʣʠ, 

ʧʨʠʚʦʜʠʪʴ ʧʨʠʤʝʨʳ, ʜʝʣʘʪʴ 

ʚʳʚʦʜ. 

Cʧʦʩʦʙʥʦʩʪʴ ʢ 

ʨʘʩʩʫʞʜʝʥʠʶ. 

ʂʦʤʤʫʥʠʢʘʪʠʚʥʳʝ: 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 

ʫʯʠʪʝʣʝʤ ʠ ʛʨʫʧʧʦʡ. 

ʇʦʟʥʘʚʘʪʝʣʴʥʳʝ: 

ʋʤʝʥʠʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʚʳ-

ʜʝʣʷʪʴ ʠ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʘ-

ʜʘʯʫ; ʫʤʝʥʠʝ ʦʩʦʟʥʘʥʥʦ 

ʩʪʨʦʠʪʴ ʨʝʯʝʚʦʝ ʚʳʩʢʘʟʳʚʘ-

ʥʠʝ.  

III . ʀʟʫʯʝʥʠʝ  

ʅʦʚʦʛʦ 

 ʤʘʪʝʨʠʘʣʘ 

ʇʦʩʪʘʥʦʚʢʘ ʚʦʧʨʦʩʦʚ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʤʝʩʪʝ 

ʩ ʦʙʫʯʘʶʱʠʤʠʩʷ ʪʝʤʳ 

ʫʨʦʢʘ. 

ʇʨʦʰʫ ʚʘʩ ʦʨʛʘʥʠʟʦ-

ʚʘʪʴʩʷ ʚ ʛʨʫʧʧʳ: ʩ ʢʝʤ 

ʙʳ ʚʳ ʭʦʪʝʣʠ ʚʤʝʩʪʝ 

ʨʘʙʦʪʘʪʴ ʥʘ ʫʨʦʢʝ. 

ʇʝʨʝʜ ʚʘʤʠ ʥʘʙʦʨ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʩʪʦʡ 

ʨʘʟʚʠʚʘʶʱʝʡ ʜʦʩʢʠ 

- ʦʪʚʝʯʘʶʪ ʥʘ ʚʦʧʨʦ-

ʩʳ; 

- ʚʳʙʠʨʘʶʪ ʦʧʪʠʤʘʣʴ-

ʥʳʝ ʨʝʰʝʥʠʷ; 

- ʬʠʢʩʠʨʦʚʘʥʠʝ ʪʝʤʳ 

ʫʨʦʢʘ ʚ ʪʝʪʨʘʜʴ; 

- ʥʘʙʣʶʜʝʥʠʝ ʠ ʬʠʢ-

ʩʘʮʠʷ ʥʘʙʣʶʜʘʝʤʳʭ 

ʧʨʦʮʝʩʩʦʚ (ʧʠʩʴʤʝʥʥʦ 

ʠ ʫʩʪʥʦ). 

ʃʠʯʥʦʩʪʥʳʝ:  

ʧʦʩʪʨʦʝʥʠʝ ʣʦʛʠʯʝʩʢʠʭ ʨʘʩ-

ʩʫʞʜʝʥʠʡ 

ʂʦʤʤʫʥʠʢʘʪʠʚʥʳʝ: 

 ʚʳʨʘʞʝʥʠʝ ʩʚʦʠʭ ʤʳʩʣʝʡ, 

ʘʨʛʫʤʝʥʪʘʮʠʷ ʩʚʦʠʭ ʤʥʝʥʠʡ 

ʈʝʛʫʣʷʪʠʚʥʳʝ: 

 ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ 
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ʜʣʷ ʜʝʪʝʡ. 

ɺʦʧʨʦʩ ˉ 1. ɼʘʚʘʡʪʝ 

ʧʦʜʫʤʘʝʤ, ʯʝʤ ʤʦʞʥʦ 

ʝʛʦ ʜʦʧʦʣʥʠʪʴ? 

ɺʦʧʨʦʩ ˉ 2. ʂʘʢʠʝ 

ʥʘʚʳʢʠ ʤʦʞʝʪ ʨʘʟʚʠ-

ʚʘʪʴ ʪʦʪ ʠʣʠ ʠʥʦʡ ʵʣʝ-

ʤʝʥʪ? 

ɺʦʧʨʦʩ ˉ 3. ʂʘʢ ʨʘʩ-

ʧʦʣʦʞʠʪʴ ʜʘʥʥʳʝ ʵʣʝ-

ʤʝʥʪʳ ʥʘ ʢʫʩʢʝ ʬʘʥʝ-

ʨʳ. 

IV. ʇʨʘʢʪʠʯʝʩʢʘʷ  

ʨʘʙʦʪʘ 

ʀʪʘʢ, ʧʝʨʝʭʦʜʠʤ ʢ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʶ. ʈʘʚʥʦ-

ʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʝʤ 

ʵʣʝʤʝʥʪʳ ʥʘʙʦʨʘ ʧʦ 

ʜʦʩʢʝ.  

ʉʦʝʜʠʥʷʝʤ ʧʨʠ ʧʦʤʦ-

ʱʠ ʩʘʤʦʨʝʟʦʚ ʠ ʰʫʨʫ-

ʧʦʚʸʨʪʘ (ʦʪʚʸʨʪʢʠ) 

ʵʣʝʤʝʥʪʳ ʩ ʬʘʥʝʨʦʡ, 

ʦʙʨʘʙʘʪʳʚʘʝʤ  

ʢʨʘʷ ʬʘʥʝʨʳ ʥʘʧʠʣʴ-

ʥʠʢʦʤ. 

 

 

 

 

 

 

 

 

 

 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʝʟʦ-

ʧʘʩʥʦʡ ʨʘʙʦʪʳ; 

- ʚʳʧʦʣʥʝʥʠʝ ʧʨʘʢʪʠ-

ʯʝʩʢʦʡ ʨʘʙʦʪʳ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʩʪ-

ʨʫʢʮʠʦʥʥʳʭ ʢʘʨʪ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʃʠʯʥʦʩʪʥʳʝ:  
ʦʚʣʘʜʝʥʠʝ ʥʦʨʤʘʤʠ ʠ 

ʧʨʘʚʠʣʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʪʨʫʜʘ; 

ʈʘʟʚʠʪʠʝ ʪʨʫʜʦʣʶʙʠʷ ʠ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʢʘʯʝʩʪʚʦ 

ʩʚʦʝʡ    ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʈʝʛʫʣʷʪʠʚʥʳʝ:  

ʫʤʝʥʠʝ ʧʨʠʤʝʥʷʪʴ 

ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʥʘ 

ʧʨʘʢʪʠʢʝ, ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʢʦʥʪʨʦʣʴ ʧʦ ʨʝʟʫʣʴʪʘʪʫ, 

ʚʳʷʚʣʝʥʠʝ ʜʦʧʫʱʝʥʥʳʭ 

ʦʰʠʙʦʢ ʚ ʧʨʦʮʝʩʩʝ ʪʨʫʜʘ ʠ 

ʦʙʦʩʥʦʚʘʥʠʝ ʩʧʦʩʦʙʦʚ ʠʭ 

ʠʩʧʨʘʚʣʝʥʠʷ 

 ʇʦʟʥʘʚʘʪʝʣʴʥʳʝ: ʫʤʝʥʠʝ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʧʦʥʷʪʠʷʭ. 

 ʂʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʫʯʠʪʝʣʝʤ ʠ 

ʛʨʫʧʧʦʡ. 

V. ʀʪʦʛ ʫʨʦʢʘ 

ʂʘʞʜʳʡ ʫʯʝʥʠʢ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦ ʩʦʟʜʘʣ 

ʧʨʦʝʢʪ ʙʠʟʠʙʦʨʜʘ, ʨʘʩ-

ʩʯʠʪʘʣ ʝʛʦ ʧʨʠʤʝʨʥʫʶ 

ʩʪʦʠʤʦʩʪʴ ʠ ʨʳʥʦʯʥʫʶ 

ʮʝʥʫ, ʧʦʫʯʘʩʪʚʦʚʘʣ ʚ 

ʩʙʦʨʢʝ ʧʨʠʤʝʨʥʦʡ ʤʦ-

ʜʝʣʠ. 

- ʧʨʦʚʦʜʷʪ ʩʘʤʦʦʮʝʥ-

ʢʫ ʠ ʚʟʘʠʤʦʦʮʝʥʢʫ ʨʘ-

ʙʦʪ; 

- ʦʧʨʝʜʝʣʷʶʪ ʢʘʯʝʩʪ-

ʚʦ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦ-

ʪʳ; 

- ʨʘʩʩʢʘʟʳʚʘʶʪ, ʩʣʫ-

ʰʘʶʪ; 

- ʚʳʩʪʘʚʣʷʶʪ ʦʪʤʝʪʢʠ 
ʚ ʜʥʝʚʥʠʢʠ. 

ʃʠʯʥʦʩʪʥʳʝ: 

 ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʩʪʝʪʠʯʝʩʢʦ-

ʛʦ ʚʢʫʩʘ. 

ʂʦʤʤʫʥʠʢʘʪʠʚʥʳʝ: ʬʦʨ-

ʤʫʣʠʨʦʚʘʥʠʝ, ʚʳʩʢʘʟʳʚʘʥʠʝ 

ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʩʚʦʠʭ ʤʳʩ-

ʣʝʡ. 

ʈʝʛʫʣʷʪʠʚʥʳʝ: 

 ʦʮʝʥʢʘ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦ-

ʪʳ. 

ʇʦʟʥʘʚʘʪʝʣʴʥʳʝ:  

ʚr ʚʦʜʳ ʦ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦ-

ʪʳ. 

VI. ɿʘʢʨʝʧʣʝʥʠʝ  

ʤʘʪʝʨʠʘʣʘ 

 ʇʨʝʟʝʥʪʫʶʪ ʩʚʦʶ ʤʦ-

ʜʝʣʴ, ʚʳʜʝʣʷʶʪ ʧʨʝ-

ʠʤʫʱʝʩʪʚʘ ʩʚʦʝʛʦ ʚʘ-

ʨʠʘʥʪʘ. 

- ʨʘʩʩʫʞʜʘʶʪ, 

- ʦʪʚʝʯʘʶʪ ʥʘ ʚʦʧʨʦ-

ʩʳ,  

- ʜʘʶʪ ʩʘʤʦʦʮʝʥʢʫ 
ʨʝʟʫʣʴʪʘʪʘʤ ʩʚʦʝʡ ʨʘ-

ʙʦʪʳ. 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮr  1 

VII . ʈʝʬʣʝʢʩʠʷ 

ɸ ʪʝʧʝʨʴ ʧʦʜʝʣʠʪʝʩʴ 

ʤʥʝʥʠʷʤʠ ʦʙ ʫʨʦʢʝ, 

ʧʨʝʜʣʦʞʝʥʠʷʤʠ ʧʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʨʘʟʚʠʚʘʶʱʝʡ ʜʦʩʢʠ ʠ 

ʝʸ ʙʝʟʦʧʘʩʥʦʛʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ. 

  

VIII . ɼʦʤʘʰʥʝʝ 

 ʟʘʜʘʥʠʝ 

ʅʘ ʵʪʦʤ ʫʨʦʢ ʟʘʢʦʥʯʠʤ 

ʠ ʟʘʧʠʰʝʤ ʜʦʤʘʰʥʝʝ 

ʟʘʜʘʥʠʝ: ʥʘʡʪʠ ʠʥʬʦʨ-

ʤʘʮʠʶ ʦ ʨʘʟʚʠʚʘʶʱʠʭ 

ʜʦʩʢʘʭ, ʧʨʦʘʥʘʣʠʟʠʨʦ-

ʚʘʪʴ ʮʝʥʫ ʜʘʥʥʦʛʦ ʪʦ-

ʚʘʨʘ ʚ ʠʥʪʝʨʥʝʪʝ. 

ʆʙʫʯʘʶʱʠʝʩʷ 

ʩʣʫʰʘʶʪ ʠ ʟʘʧʠʩʳʚʘ-

ʶʪ ʜʦʤʘʰʥʝʝ ʟʘʜʘʥʠʝ 

ʚ ʜʥʝʚʥʠʢʘʭ. 

 

ʃʠʯʥʦʩʪʥʳʝ:  

ʨʘʟʚʠʪʠʝ ʠ ʫʛʣʫʙʣʝʥʠʝ ʧʦ-

ʪʨʝʙʥʦʩʪʝʡ ʠ ʤʦʪʠʚʦʚ ʫʯʝʙ-

ʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ  

 

 

ʊʘʙʣʠʮʘ 2  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ (ʧʨʠʤʝʨʥʘʷ) ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʠʟʠʙʦʨʜʘ [7] 

 

 ̄

ʧ\ʧ 
ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʡ ʀʥʩʪʨʫʤʝʥʪʳ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ 

1. ɺʳʙʨʘʪʴ ʟʘʛʦʪʦʚʢʫ ʠʟ ʜʦʩʢʠ ʠʣʠ ʬʘʥʝʨʳ  ʐʘʙʣʦʥ, ʢʘʨʘʥʜʘʰ, ʨʫʣʝʪʢʘ. 

2. ɺʳʧʠʣʠʪʴ ʢʦʥʪʫʨ ʠʟʜʝʣʠʷ ʅʦʞʦʚʢʘ, ʩʪʦʣʷʨʥʳʡ ʚʝʨʩʪʘʢ 

3. 
ɺʳʙʨʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʝ 

ʵʣʝʤʝʥʪʳ. 

ʐʧʠʥʛʘʣʝʪ, ʥʘʙʦʨ ʜʚʝʨʥʦʛʦ ʢʨʶʯ-

ʢʘ, ʢʦʣʦʢʦʣʴʯʠʢ, ʢʘʪʫʰʢʘ-

ʮʠʬʝʨʙʣʘʪ ʩʪʘʨʦʛʦ ʪʝʣʝʬʦʥʘ, 

ʚʢʣʶʯʘʪʝʣʴ, ʨʦʟʝʪʢʘ 

4. 
ɿʘʯʠʩʪʠʪʴ ʠʟʜʝʣʠʝ, ʦʢʨʫʛʣʠʪʴ ʦʩʪʨʳʝ 

ʢʨʦʤʢʠ ʠ ʫʛʣʳ 

ɺʝʨʩʪʘʢ, ʥʘʧʠʣʴʥʠʢ, ʰʣʠʬʦʚʘʣʴ-

ʥʘʷ ʢʦʣʦʜʢʘ 

5. 
ʉʦʝʜʠʥʠʪʴ ʜʝʪʘʣʠ ʤʝʣʢʠʤʠ ʛʚʦʟʜʷʤʠ, 

ʩʘʤʦʨʝʟʘʤʠ, ʧʨʦʚʝʨʠʪʴ ʢʘʯʝʩʪʚʦ 
ɻʚʦʟʜʠ, ʤʦʣʦʪʦʢ 

 

ʀʟʛʦʪʦʚʣʝʥʥʦʝ ʠʟʜʝʣʠʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʥʘ ʧʨʦʯʥʦʩʪʴ. ɽʩʣʠ ʦʙʥʘʨʫʞʘʪʩʷ ʢʘʢʠʝ-ʪʦ 

ʥʝʜʦʩʪʘʪʢʠ, ʪʦ ʥʘʜʦ ʥʘʡʪʠ ʧʨʠʯʠʥʳ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʫʩʪʨʘʥʠʪʴ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʟʛʦʪʦʚʣʝʥʠʝ ʙʠʟʠʙʦʨʜʘ ʚ 

ʢʫʨʩʝ ʪʝʭʥʦʣʦʛʠʠ ï ʵʪʦ ʦʪʣʠʯʥʳʡ ʩʧʦʩʦʙ ʨʘʟʚʠʚʘʪʴ ʫ ʰʢʦʣʴʥʠʢʦʚ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʤʦʪʦ-

ʨʠʢʫ ʠ ʚʥʠʤʘʥʠʝ. ʊʘʢʦʡ ʧʨʦʝʢʪ ʥʝ ʪʦʣʴʢʦ ʧʦʤʦʛʘʝʪ ʜʝʪʷʤ ʫʯʠʪʴʩʷ ʯʝʨʝʟ ʠʛʨʫ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 



88 

 

ʨʘʟʚʠʪʠʶ ʫ ʥʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʠ ʫʤʝʥʠʷ ʨʘʙʦʪʘʪʴ ʚ ʢʦʤʘʥʜʝ, ʘ ʪʘʢʞʝ ʧʦʤʦʛʘʝʪ ʫʛʣʫʙʠʪʴ ʟʥʘ-

ʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʧʨʦʝʢʪʘ ʜʝʪʠ ʤʦʛʫʪ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʠʪʴ ʩʚʦʠ 

ʫʯʝʙʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʥʦ ʠ ʩʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʠʭ ʙʫ-

ʜʫʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʢʘʨʴʝʨʳ. ʇʦʵʪʦʤʫ ʚʢʣʶʯʝʥʠʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʠʟʠʙʦʨʜʘ ʚ ʢʫʨʩ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʰʢʦʣʘʭ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʦʙʫʯʝʥʠʷ. 
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ɸʅɸʃʀɿ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʀɼɽʁ ɼʆʂɸɿɸʊɽʃʔʉʊɺ ʊɽʆʈɽʄ ɺ ʈɽʐɽʅʀʗʍ ɿɸɼɸʏ 

ɺ ʂʋʈʉɽ ɻɽʆʄɽʊʈʀʀ 7 ʂʃɸʉʉɸ 

 

 

ɸʥʥʦʪʘʮʠʷ. ɸʢʪʫʘʣʴʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʦʙʫ-

ʯʘʶʱʠʤʩʷ ʜʦʩʪʘʪʦʯʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʤʝʪʦʜʦʚ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʜʣʷ ʨʝʰʝ-

ʥʠʷ ʟʘʜʘʥʠʡ ʥʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ. ɺ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʪʝʦʨʝʤ ʚ ʢʫʨʩʝ ʛʝʦʤʝʪ-

ʨʠʠ 7 ʢʣʘʩʩʘ, ʚʳʜʝʣʷʶʪʩʷ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʭ ʧʨʠʤʝʥʝ-

ʥʠʝ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʤʝʪʨʠʷ, ʪʝʦʨʝʤʘ, ʤʝʪʦʜʳ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʪʝʦʨʝʤ, ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʥʘ ʜʦ-

ʢʘʟʘʪʝʣʴʩʪʚʦ, ʩʨʘʚʥʝʥʠʝ ʤʝʪʦʜʦʚ. 

 

A.A. Savosh, I.V. Yakovenko 

 

ANALYSIS OF THE USE OF IDEAS OF PROOFS OF THEOREMS IN SOLVING PROBLEMS 

IN THE 7TH GRADE GEOMETRY COURSE  

 

 

Abstract. The issue of the need to provide students with sufficient theoretical knowledge and meth-

ods of geometric proofs to solve the tasks of proof is relevant. The article analyzes the proofs of theorems 

in the geometry course of the 7th grade, highlights the main methods of proof, and also considers their 

application in solving problems. 

Key words: geometry, theorem, methods of proving theorems, solving proof problems, comparing 

methods. 
 

ɿʘʜʘʯʠ ʥʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʚ ʧʝʨʝʯʥʝ ʟʘʜʘʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʵʢʟʘʤʝʥʦʚ (ʢʘʢ ʆɻʕ, ʪʘʢ ʠ 

ɽɻʕ), ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ, ʟʘ ʥʠʭ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʤʥʦʛʦ ʙʘʣʣʦʚ, ʥʦ ʤʘʣʦ ʢʪʦ ʙʝ-

ʨʸʪʩʷ ʟʘ ʪʘʢʠʝ ʟʘʜʘʥʠʷ ʚʚʠʜʫ ʥʝʜʦʩʪʘʪʦʯʥʳʭ ʥʘʚʳʢʦʚ ʨʝʰʝʥʠʷ ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ. ɺ ʰʢʦʣʴʥʳʭ ʫʯʝʙ-

ʥʠʢʘʭ ʥʝʜʦʩʪʘʪʦʯʥʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʫʞʥʳʭ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 
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ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʠʤʝʥʥʦ ʚ 7 ʢʣʘʩʩʝ, ʢʦʛʜʘ ʤʘʪʝʤʘʪʠʢʘ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʘʣʛʝʙʨʫ ʠ ʛʝʦ-

ʤʝʪʨʠʶ. 

ʂ ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʘʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʛʝʦʤʝʪʨʠʠ 7 ʢʣʘʩʩʘ, 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʤʝʪʦʜ ʥʘʣʦʞʝʥʠʷ, ʤʝʪʦʜ ʦʪ ʧʨʦʪʠʚʥʦʛʦ, ʘʥʘʣʠʟ, ʩʠʥʪʝʟ. 

ʅʘʣʦʞʝʥʠʝ ʚ ʛʝʦʤʝʪʨʠʠ. ʇʦʜ ʵʪʠʤ ʥʘʟʚʘʥʠʝʤ ʚ ʵʣʝʤʝʥʪʘʨʥʦʡ ʛʝʦʤʝʪʨʠʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ 

çʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʝʤʦʚ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʝʦʨʝʤ ʦ ʨʘʚʝʥʩʪʚʝ ʬʠʛʫʨ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʣʦʩʢʠʝ ʬʠ-

ʛʫʨʳ ʤʦʞʥʦ ʧʝʨʝʜʚʠʛʘʪʴ ʧʦ ʧʣʦʩʢʦʩʪʠ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʠʭ ʚʠʜʘ ʠ ʩʚʦʡʩʪʚ. ʅʘʣʦʞʝʥʠʝ ʦʜʥʦʡ ʬʠʛʫʨʳ 

ʥʘ ʜʨʫʛʫʶ ʜʦʩʪʠʛʘʝʪʩʷ ʧʝʨʝʜʚʠʞʝʥʠʝʤ ʠʭ ʧʦ ʧʣʦʩʢʦʩʪʠ, ʧʨʠʯʝʤ ʵʪʦ ʧʝʨʝʜʚʠʞʝʥʠʝ ʤʦʞʝʪ ʠʥʦʛʜʘ 

ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʠ ʧʝʨʝʚʦʨʘʯʠʚʘʥʠʝʤè. ʀ ʝʩʣʠ ʧʨʠ ʥʘʣʦʞʝʥʠʠ ʦʜʥʦʡ ʬʠʛʫʨʳ ʥʘ ʜʨʫʛʫʶ ʦʥʠ ʩʦʚʧʘ-

ʜʘʶʪ, ʪʦ ʠʭ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʨʘʚʥʳʤʠ [7]. 

ʅʘʠʙʦʣʝʝ ʷʨʢʠʤ ʧʨʠʤʝʨʦʤ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʧʝʨʚʦʛʦ 

ʧʨʠʟʥʘʢʘ ʨʘʚʝʥʩʪʚʘ ʪʨʝʫʛʦʣʴʥʠʢʦʚ. 

ʈʠʩ. 1. ʇʨʠʤʝʨ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʝʦʨʝʤʳ ʤʝʪʦʜʦʤ ʥʘʣʦʞʝʥʠʷ [4, 56] 

 

ʋʞʝ ʚ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʥʝʢʦʪʦʨʳʡ ʘʣʛʦʨʠʪʤ ʥʘʣʦʞʝʥʠʷ: 

- ʩʥʘʯʘʣʘ ʩʦʚʤʝʱʘʶʪʩʷ ʫʛʣʳ, ʷʚʣʷʶʱʠʝʩʷ ʚʝʨʰʠʥʘʤʠ ʪʨʝʫʛʦʣʴʥʠʢʦʚ; 

- ʟʘʪʝʤ ʣʫʯʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʩʪʦʨʦʥʳ ʫʛʣʦʚ; ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʩʪʦʨʦʥʳ ʪʨʝʫʛʦʣʴ-

ʥʠʢʦʚ, ʣʝʞʘʱʠʝ ʥʘ ʵʪʠʭ ʣʫʯʘʭ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʜʝʡʩʪʚʠʡ ʠ ʥʘʙʣʶʜʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʥʘʣʦʞʝʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʨʘʚʝʥʩʪʚʝ ʪʨʝʫʛʦʣʴʥʠʢʦʚ. 

ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʜʘʥʥʳʤ ʤʝʪʦʜʦʤ. 

ɿʘʜʘʯʘ. ʅʘ ʨʠʩʫʥʢʝ 2 AB = AD, B᷁AC = ᷁ DAC. ɼʦʢʘʞʠʪʝ, ʯʪʦ D ABC = D ADC [4, 59] 

 

ʈʠʩ. 2. ʈʠʩʫʥʦʢ ʢ ʟʘʜʘʯʝ [4, 59] 

 

çʅʘʣʦʞʠʤ D ABC ʥʘ D ADC ʪʘʢ, ʯʪʦʙʳ ʣʫʯ ɸɺ ʩʦʚʤʝʩʪʠʣʩʷ ʩ ʣʫʯʦʤ ɸD, ʘ AC ï ʦʙʱʠʡ ʣʫʯ. 

ʕʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ, ʪʘʢ ʢʘʢ ʧʦ ʫʩʣʦʚʠʶ B᷁AC = D᷁AC. ʇʦʩʢʦʣʴʢʫ ʧʦ ʫʩʣʦʚʠʶ AB = AD ʠ AC ï 
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ʦʙʱʘʷ ʩʪʦʨʦʥʘ, ʪʦ ʧʨʠ ʪʘʢʦʤ ʥʘʣʦʞʝʥʠʠ ʩʪʦʨʦʥʘ AB ʩʦʚʤʝʩʪʠʪʴʩʷ ʩʦ ʩʪʦʨʦʥʦʡ ɸD. ʉʣʝʜʦʚʘʪʝʣʴ-

ʥʦ, D ABC ʥʘ D ADC ʧʦʣʥʦʩʪʴʶ ʩʦʚʤʝʩʪʷʪʩʷ, ʘ, ʟʥʘʯʠʪ, ʦʥʠ ʨʘʚʥʳʝè [4, 59]. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪ,ɹ ʯʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʪʘʢʦʡ ʩʧʦʩʦʙ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʥʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ ʚ ʢʫʨʩʝ ʛʝʦʤʝʪʨʠʠ 7 ʢʣʘʩʩʘ, ʪʘʢ ʢʘʢ ʜʣʷ ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʘʤʠ ʧʨʠʟʥʘʢʠ ʨʘʚʝʥ-

ʩʪʚʘ ʪʨʝʫʛʦʣʴʥʠʢʦʚ. 

ʄʝʪʦʜ ʥʘʣʦʞʝʥʠʷ ʚ ʜʘʥʥʦʤ ʫʯʝʙʥʠʢʝ ʚʩʪʨʝʯʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʨʘʟʜʝʣʝ çʊʨʝʫʛʦʣʴʥʠʢʠè. ɼʘʣʝʝ 

ʵʪʦʪ ʤʝʪʦʜ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʫʞʝ ʚ ʫʯʝʙʥʠʢʘʭ ʛʝʦʤʝʪʨʠʠ 8 ʢʣʘʩʩʘ. ʅʦ ʜʘʞʝ ʧʨʠ ʤʘ-

ʣʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʠʤʝʨʦʚ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʥʘʣʦʞʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʝʛʦ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ, ʧʨʠ 

ʵʪʦʤ ʧʨʠʤʝʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʥʘʛʣʷʜʥʳʝ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ [8]. 

ʉʣʝʜʫʶʱʠʡ ʤʝʪʦʜ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ï ʧʦʞʘʣʫʡ, ʩʘʤʳʡ ʣʶʙʠʤʳʡ ʦʙʫʯʘʶʱʠʤʠʩʷ ï ʜʦʢʘʟʘ-

ʪʝʣʴʩʪʚʦ ʦʪ ʧʨʦʪʠʚʥʦʛʦ. ʕʪʦ ʚʠʜ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ, ʧʨʠ ʢʦʪʦʨʦʤ çʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʥʝʢʦʪʦʨʦʛʦ ʩʫʞʜʝ-

ʥʠʷ (ʪʝʟʠʩʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʦʧʨʦʚʝʨʞʝʥʠʝ ʧʨʦʪʠʚʦʨʝʯʘʱʝʛʦ ʝʤʫ ʩʫʞʜʝʥʠʷ ï 

ʘʥʪʠʪʝʟʠʩʘ. ʆʧʨʦʚʝʨʞʝʥʠʝ ʘʥʪʠʪʝʟʠʩʘ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʸʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ʝʛʦ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʠ ʩ ʟʘ-

ʚʝʜʦʤʦ ʠʩʪʠʥʥʳʤ ʩʫʞʜʝʥʠʝʤè [3]. 

ʃʫʯʰʝ ʚʩʝʛʦ ʤʝʪʦʜ ʦʪ ʧʨʦʪʠʚʥʦʛʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ʧʨʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʭ ʪʝʦʨʝʤ ʦ ʚʟʘʠʤʦ-

ʨʘʩʧʦʣʦʞʝʥʠʠ ʧʨʷʤʳʭ ʥʘ ʧʣʦʩʢʦʩʪʠ, ʘ ʪʘʢʞʝ ʚ ʪʝʦʨʝʤʝ ʦ ʩʦʦʪʥʦʰʝʥʠʠ ʩʪʦʨʦʥ ʪʨʝʫʛʦʣʴʥʠʢʘ (ʨʠʩ. 

3, 4). 

 

ʈʠʩ. 3. ʇʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʦʪ ʧʨʦʪʠʚʥʦʛʦ ʚ ʫʯʝʙʥʠʢʝ ʛʝʦʤʝʪʨʠʠ [4, 88] 

ʇʦ ʧʨʠʚʝʜʝʥʥʳʤ ʧʨʠʤʝʨʘʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʢʦʪʦʨʳʡ ʘʣʛʦʨʠʪʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʤʝʪʦʜʦʤ 

ʦʪ ʧʨʦʪʠʚʥʦʛʦ. 

- ʇʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʟʘʢʣʶʯʝʥʠʝ ʪʝʦʨʝʤʳ ʦʰʠʙʦʯʥʦ. ʊʦʛʜʘ ʙʫʜʝʪ ʚʝʨʥʦ ʧʨʦʪʠʚʦʨʝʯʘ-

ʱʝʝ ʝʤʫ ʫʪʚʝʨʞʜʝʥʠʝ. 

- ɺʳʜʝʣʷʝʤ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʩʣʫʯʘʠ. 

- ʇʨʦʚʝʨʷʝʤ, ʯʪʦ ʚ ʢʘʞʜʦʤ ʠʟ ʥʠʭ ʧʨʠʭʦʜʠʤ ʢ ʧʨʦʪʠʚʦʨʝʯʘʱʝʤʫ ʩʣʝʜʩʪʚʠʶ: 

- ʠʣʠ ʫʩʣʦʚʠʶ ʪʝʦʨʝʤʳ, 

- ʠʣʠ ʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʬʘʢʪʘʤ. 

- ʆʪʚʝʨʛʘʝʤ ʧʨʠʥʷʪʦʝ ʟʘʢʣʶʯʝʥʠʝ. 

- ʇʨʠʟʥʘʝʤ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʟʘʢʣʶʯʝʥʠʷ ʜʦʢʘʟʳʚʘʝʤʦʡ ʪʝʦʨʝʤʳ. 

ʈʠʩ. 4. ʇʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʦʪ ʧʨʦʪʠʚʥʦʛʦ ʚ ʫʯʝʙʥʠʢʝ ʛʝʦʤʝʪʨʠʠ [4, 107] 
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ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ. 

ɿʘʜʘʯʘ. ɼʦʢʘʞʠʪʝ ʤʝʪʦʜʦʤ ʦʪ ʧʨʦʪʠʚʥʦʛʦ, ʯʪʦ ʝʩʣʠ ʨʘʟʥʦʩʪʴ ʜʚʫʭ ʫʛʣʦʚ ʨʘʚʥʘ 1Á, ʪʦ ʦʥʠ ʥʝ 

ʤʦʛʫʪ ʙʳʪʴ ʚʝʨʪʠʢʘʣʴʥʳʤʠ [4, 82]. 

 

 

ʈʠʩ. 5. ʈʠʩʫʥʦʢ ʢ ʟʘʜʘʯʝ 

 

ɼʘʥʦ:ÏŬ, Ïɓ; ÏŬ - Ïɓ= 1Á. 

ɼʦʢʘʟʘʪʴ: ÏŬ ʠ Ïɓ ï ʥʝ ʚʝʨʪʠʢʘʣʴʥʳʝ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. 

1) ʀʟ ʜʘʥʥʦʡ ʧʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ ʨʘʟʥʦʩʪʠ ʩʣʝʜʫʝʪ: ÏŬ = 1Á + Ïɓ. 

2) ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ÏŬ ʠ Ïɓ ï ʚʝʨʪʠʢʘʣʴʥʳʝ. ʊʦʛʜʘ: ÏŬ = Ïɓ. 

3) ʉʦʧʦʩʪʘʚʠʤ ʧʦʣʫʯʝʥʥʳʝ ʨʘʚʝʥʩʪʚʘ: 

       1Á + Ïɓ =Ïɓ 

       1Á = 0 Á 

4) ɺʦʟʥʠʢʣʦ ʧʨʦʪʠʚʦʨʝʯʠʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ÏŬ ʠ Ïɓ ï ʥʝ ʚʝʨʪʠʢʘʣʴʥʳʝ. 

ɺ ʜʘʥʥʦʤ ʫʯʝʙʥʠʢʝ ʛʝʦʤʝʪʨʠʠ ʚʩʝʛʦ ʯʝʪʳʨʝ ʟʘʜʘʯʠ ʥʘ ʥʘʨʘʙʦʪʢʫ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʤʝʪʦ-

ʜʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ. ʕʪʦʪ ʤʝʪʦʜ ʚʧʝʨʚʳʝ ʚʩʪʨʝʯʘʝʪʩʷ ʧʨʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʪʝʦʨʝʤʳ ʚ ʛʣʘʚʝ 1 çʇʨʦ-

ʩʪʝʡʰʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳ ʠ ʠʭ ʩʚʦʡʩʪʚʘè, ʥʦ ʩʘʤʦ ʦʙʲʷʩʥʝʥʠʝ ʜʘʥʦ ʚ ʢʦʥʮʝ ʛʣʘʚʳ 2 çʊʨʝ-

ʫʛʦʣʴʥʠʢʠè. 

ɸʥʘʣʠʟ. ʇʨʠ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʪʝʦʨʝʤʳ ʭᶅɴʄ: ɸ(ʭ) ᵼ ɺ(ʭ) çʮʝʧʦʯʢʘ ʩʠʣʣʦ-

ʛʠʟʤʦʚ ʩʪʨʦʠʪʩʷ ʪʘʢ, ʯʪʦ ʤʳʩʣʴ ʜʚʠʞʝʪʩʷ ʦʪ ʟʘʢʣʶʯʝʥʠʷ ʪʝʦʨʝʤʳ ʢ ʝʝ ʫʩʣʦʚʠʶ. ʈʘʟʣʠʯʘʶʪ ʜʚʘ ʚʠ-

ʜʘ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ: ʚʦʩʭʦʜʷʱʠʡ ʘʥʘʣʠʟ (ʠʣʠ ʘʥʘʣʠʟ ʇʘʧʧʘ) ʠ ʥʠʩʭʦʜʷʱʠʡ ʘʥʘʣʠʟ (ʠʣʠ ʘʥʘ-

ʣʠʟ ɽʚʢʣʠʜʘ)è [2]. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʦʪ ʜʦʢʘʟʳʚʘʝʤʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʤʦʞʥʦ ʧʝʨʝʡʪʠ ʢ ʧʨʝʜʣʦʞʝʥʠʶ, ʩʣʫʞʘ-

ʱʝʤʫ ʝʛʦ ʙʣʠʞʘʡʰʠʤ ʦʩʥʦʚʘʥʠʝʤ (ʚʘʨʠʘʥʪ 1) ʠʣʠ ʝʛʦ ʙʣʠʞʘʡʰʠʤ ʩʣʝʜʩʪʚʠʝʤ (ʚʘʨʠʘʥʪ 2).  

- ʇʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʜʘʥʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʢ ʧʨʝʜʣʦʞʝʥʠʶ, ʩʣʫʞʘʱʝʤʫ ʝʛʦ ʙʣʠ-

ʞʘʡʰʠʤ ʦʩʥʦʚʘʥʠʝʤ, ʜʘʥʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʥʘ ʥʝʦʙʭʦʜʠʤʦʝ ʩʣʝʜʩʪ-

ʚʠʝ. 

- ʇʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʜʘʥʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʢ ʝʛʦ ʙʣʠʞʘʡʰʝʤʫ ʩʣʝʜʩʪʚʠʶ ʜʘʥʥʦʝ 

ʧʨʝʜʣʦʞʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʩʥʦʚʘʥʠʝ ʜʣʷ ʮʝʧʠ ʫʤʦʟʘʢʣʶʯʝʥʠʡ. 

ɺ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ, ʧʨʦʚʦʜʷ çʘʥʘʣʠʟ ʧʝʨʝʭʦʜʦʤ ʢ ʦʩʥʦʚʘʥʠʶ, ʦʪʳʩʢʠʚʘʶʪ ʪʦ ʧʝʨʚʦʝ ʙʣʠ-

ʞʘʡʰʝʝ ʧʨʝʜʣʦʞʝʥʠʝ, ʠʟ ʢʦʪʦʨʦʛʦ ʜʘʥʥʦʝ ʚʳʪʝʢʘʝʪ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦʝ ʩʣʝʜʩʪʚʠʝ. ɽʩʣʠ ʵʪʦ ʧʨʝʜʣʦ-

ʞʝʥʠʝ ʙʳʣʦ ʧʨʝʞʜʝ ʜʦʢʘʟʘʥʦ, ʪʦ ʜʦʢʘʟʘʥʦ ʠ ʜʘʥʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ, ʝʩʣʠ ʞʝ ʥʝʪ, ʪʦ ʦʪʳʩʢʠʚʘʶʪ ʚʪʦ-

ʨʦʝ ʧʨʝʜʣʦʞʝʥʠʝ, ʩʣʫʞʘʱʝʝ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʝʨʚʦʛʦè [2]. 

ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ ʩʦʩʪʦʠʪ ʚ ʧʝʨʝʭʦʜʝ ʦʪ ʜʘʥʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʢ ʝʛʦ ʩʣʝʜʩʪʚʠʶ. ʕʪʦʪ ʧʨʠʝʤ 

ʧʨʠʤʝʥʷʶʪ ʯʘʱʝ, ʧʦʪʦʤʫ ʯʪʦ çʣʝʛʯʝ ʥʘʭʦʜʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʩʣʝʜʩʪʚʠʝ, ʯʝʤ ʦʪʳʩʢʠʚʘʪʴ ʦʩʥʦʚʘʥʠʝ 

ʢʘʢʦʡ-ʥʠʙʫʜʴ ʠʩʪʠʥʳ. ʇʦ ʵʪʦʤʫ ʩʧʦʩʦʙʫ ʚʳʚʦʜʷʪ ʠʟ ʜʘʥʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʪʫ ʪʝʦʨʝʤʫ, ʢʦʪʦʨʘʷ 

ʩʣʫʞʠʪ ʝʛʦ ʙʣʠʞʘʡʰʠʤ ʩʣʝʜʩʪʚʠʝʤ. ɽʩʣʠ ʵʪʦ ʩʣʝʜʩʪʚʠʝ ʝʩʪʴ ʧʨʝʜʣʦʞʝʥʠʝ ʧʨʝʞʜʝ ʜʦʢʘʟʘʥʥʦʝ, ʪʦ 

ʥʘ ʥʝʤ ʠ ʦʩʪʘʥʘʚʣʠʚʘʶʪʩʷ; ʝʩʣʠ ʞʝ ʥʝʪ, ʧʝʨʝʭʦʜʷʪ ʢ ʩʣʝʜʫʶʱʝʤʫ ʙʣʠʞʘʡʰʝʤʫ ʩʣʝʜʩʪʚʠʶ ʠ ʚʦʦʙ-

ʱʝ ʧʨʦʜʦʣʞʘʶʪ ʪʘʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʚʳʚʦʜ ʩʣʝʜʩʪʚʠʡ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʜʦʡʜʫʪ ʜʦ ʧʨʝʜʣʦ-

ʞʝʥʠʷ, ʚʧʦʣʥʝ ʜʦʢʘʟʘʥʥʦʛʦè [2]. 

 h  ̡
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ɺ ʫʯʝʙʥʠʢʝ ʝʩʪʴ ʚʩʝʛʦ ʜʚʝ ʪʝʦʨʝʤʳ, ʧʨʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʥʘʣʠʪʠʯʝ-

ʩʢʠʡ ʤʝʪʦʜ: ʪʝʦʨʝʤʘ ʦʙ ʦʧʠʩʘʥʥʦʡ ʦʢʨʫʞʥʦʩʪʠ ʠ ʪʝʦʨʝʤʘ ʦ ʚʧʠʩʘʥʥʦʡ ʦʢʨʫʞʥʦʩʪʠ. 

 

 

ʈʠʩ.6. ʇʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʚ ʫʯʝʙʥʠʢʝ ʛʝʦʤʝʪʨʠʠ [4, 143] 

 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʥʝʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ. 

ɿʘʜʘʯʘ. ʅʘ ʨʠʩʫʥʢʝ 67 ÏMAB + ÏACB = 180Á. ɼʦʢʘʞʠʪʝ, ʯʪʦ ÏMAB = ÏKCB. 

 

ʈʠʩ. 7. ʈʠʩʫʥʦʢ ʢ ʟʘʜʘʯʝ [4, 34] 

 

ɼʘʥʦ: ÏMAB + ÏACB = 180Á. 

ɼʦʢʘʟʘʪʴ: ÏMAB = ÏKCB. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʏʪʦʙʳ ʜʦʢʘʟʘʪʴ, ʯʪʦ ÏMAB = ÏKCB, ʜʦʩʪʘʪʦʯʥʦ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʠʭ ʤʦʞʥʦ 

ʚʳʨʘʟʠʪʴ ʦʜʥʠʤ ʩʧʦʩʦʙʦʤ: 

ÏMAB = 180Á - ÏACB, 

ÏKCB = 180Á - ÏACB, 

ÏKCB + ÏACB = 180Á. 

ʏʪʦʙʳ ʜʦʢʘʟʘʪʴ, ʯʪʦ ÏKCB + ÏACB = 180Á, ʜʦʩʪʘʪʦʯʥʦ ʜʦʢʘʟʘʪʴ, ʯʪʦ ÏKCB ʠ ÏACB ʦʙʨʘ-

ʟʫʶʪ ʦʙʲʝʢʪ, ʛʨʘʜʫʩʥʘʷ ʤʝʨʘ ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ 180Á. 

ɺ ʜʘʥʥʦʤ ʫʯʝʙʥʠʢʝ ʘʥʘʣʠʟʘ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʥʝʪ, ʥʦ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʪʝʦʨʝʤ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪ-

ʩʪʚʫʝʪ ʘʥʘʣʠʪʠʢʦ-ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʤʝʪʦʜ. ɸʥʘʣʠʟ ʢʘʢ ʤʝʪʦʜ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʦʯʝʥʴ ʚʘʞʝʥ, ʪʘʢ ʢʘʢ ʚʝ-

ʜʝʪ çʢ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʠ ʩʦʟʥʘʪʝʣʴʥʦʤʫ ʫʩʚʦʝʥʠʶ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʪʠʚʥʦʤʫ 

ʠ ʪʚʦʨʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʫʯʘʱʠʭʩʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʩʠʥʪʝʟ. ʅʦ ʧʨʠ 

ʵʪʦʤ ʘʥʘʣʠʟ ʙʫʜʝʪ ʧʦʣʝʟʝʥ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʥ ʚʝʜʝʪ ʢ ʩʦʟʠʜʘʪʝʣʴʥʦʡ ʨʘʙʦʪʝè [2], ʪ.ʝ. ʥʝʦʙʭʦ-

ʜʠʤʦ ʧʦʥʠʤʘʪʴ ʠ ʫʯʠʪʝʣʶ, ʠ ʦʙʫʯʘʶʱʝʤʫʩʷ, ʯʪʦ ʘʥʘʣʠʟ ʠ ʩʠʥʪʝʟ ʥʝʦʪʜʝʣʠʤʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ [9]. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʭᶅɴʄ: ɸ(ʭ)ᵼɺ(ʭ) ʥʘʟʳʚʘʝʪʩʷ ʩʠʥʪʝʪʠʯʝ-

ʩʢʠʤ, ʝʩʣʠ ʦʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʝ: 

(ɸ(ʭ)  ᷈ʊ) ᵼ ɺ1(ʭ) ᵼ ɺ2(ʭ) ᵼ ... ᵼ ɺn(ʭ) ᵼ ɺ(ʭ), 
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ʛʜʝ ʊ ï ʦʧʨʝʜʝʣʝʥʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʠʡ ʪʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ, ʚ ʨʘʤʢʘʭ ʢʦ-

ʪʦʨʦʡ ʜʦʢʘʟʳʚʘʝʪʩʷ ʜʘʥʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʠ ʢʦʪʦʨʦʡ ʧʨʠʥʘʜʣʝʞʘʪ ɺ1(ʭ), ɺ2(ʭ), ..., ɺn(ʭ), ʩʦʩʪʘʚ-

ʣʷʶʱʠʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ, ʘ ʪʘʢʞʝ ʩʫʞʜʝʥʠʷ ɸ(ʭ) ʠ ɺ(ʭ) [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʩʠʥʪʝʪʠʯʝʩʢʦʤ ʤʝʪʦʜʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʝʦʨʝʤʳ ʮʝʧʦʯʢʘ ʩʠʣʣʦʛʠʟʤʦʚ 

ʩʪʨʦʠʪʩʷ ʪʘʢ, ʯʪʦ ʤʳʩʣʴ ʜʚʠʞʝʪʩʷ ʦʪ ʫʩʣʦʚʠʷ ʪʝʦʨʝʤʳ ʢ ʝʝ ʟʘʢʣʶʯʝʥʠʶ. 

ʉʠʥʪʝʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʚ ʰʢʦʣʴʥʦʤ ʢʫʨʩʝ ʛʝʦʤʝʪʨʠʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ, ʦʪʨʘʞʘʶʱʝʛʦ ʢʘʢ ʜʦʩʪʦʠʥʩʪʚʘ, ʪʘʢ ʠ ʥʝʜʦʩʪʘʪʢʠ ʤʝʪʦʜʘ, ʧʨʠʚʝʜʸʤ ʜʦʢʘʟʘ-

ʪʝʣʴʩʪʚʦ ʪʝʦʨʝʤʳ ʦ ʩʫʤʤʝ ʫʛʣʦʚ ʪʨʝʫʛʦʣʴʥʠʢʘ. 

ʈʠʩ. 8. ʇʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʚ ʫʯʝʙʥʠʢʝ ʛʝʦʤʝʪʨʠʠ [4, 106] 

 

ʋʞʝ ʚ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʚ ʤʝʪʦʜʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʤʝʪʦʜ 

ʠʤʝʝʪ ʩʚʦʠ ʥʝʜʦʩʪʘʪʢʠ: 

- ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʦʩʪʘʝʪʩʷ ʥʝʷʩʥʳʤ, ʢʘʢ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʪʘʢʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ, ʧʦʯʝʤʫ 
ʚ ʨʘʩʩʫʞʜʝʥʠʷʭ ʧʦʩʪʫʧʘʶʪ ʪʘʢ, ʘ ʥʝ ʠʥʘʯʝ; 

- ʥʝ ʘʨʛʫʤʝʥʪʠʨʫʝʪʩʷ, ʧʦʯʝʤʫ ʥʫʞʥʳ ʪʝ ʠʣʠ ʠʥʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʩʪʨʦʝʥʠʷ; 

- ʫʯʘʱʠʝʩʷ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ, ʚ ʢʘʢʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʦʣʞʥʳ ʧʨʦʪʝʢʘʪʴ ʨʘʩʩʫʞʜʝʥʠʷ, ʪʘʢ ʢʘʢ 

ʵʪʦʤʫ ʤʝʪʦʜʫ ʩʚʦʡʩʪʚʝʥʥʘ ʙʦʣʴʰʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʠ ʤʥʦʛʦʟʥʘʯʥʦʩʪʴ ʧʨʠ ʚʳʙʦʨʝ ʧʫʪʠ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʝʦʨʝʤʳ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʨʘʟʚʠʪʠʠ ʫ ʫʯʘʱʠʭʩʷ ʧʨʦʜʫʢʪʠʚ-

ʥʦʛʦ, ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʩʠʥʪʝʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. 

ɿʘʜʘʯʘ. ʅʘ ʨʠʩʫʥʢʝ 9 AB ớ DE, ÏABC = 120Á, ÏCDE = 150Á. ɼʦʢʘʞʠʪʝ, ʯʪʦ BCĈD [4,  

104]. 

ʈʠʩ. 9. ʈʠʩʫʥʦʢ ʢ ʟʘʜʘʯʝ [4, 104] 

 

ɼʘʥʦ: AB ớ DE, ÏABC = 120Á, ÏCDE = 150Á. 

ɼʦʢʘʟʘʪʴ: BC CD. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. 

1) ʇʨʦʚʝʜʝʤ ʄKớAB. 

2) ʄKớDE, ʪ.ʢ. ʄKớAB ʠ AB ớ DE. 

3) ÏABC = Ïɺʉʄ =120Á ʢʘʢ ʥʘʢʨʝʩʪ ʣʝʞʘʱʠʝ ʫʛʣʳ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʄK ʠ AB ʩʝʢʫʱʝʡ ɺʉ. 

4) ÏBCʂ + Ïɺʉʄ = 180Á, ʪ.ʢ. ÏBCʂ ʠ Ïɺʉʄ ï ʩʤʝʞʥʳʝ ʫʛʣʳ. 
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    ÏBCʂ = 180Áï Ïɺʉʄ = 180Áï 120Á =60Á 

5) ÏEDC = ÏMCD = 150Á ʢʘʢ ʥʘʢʨʝʩʪ ʣʝʞʘʱʠʝ ʫʛʣʳ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʄK ʠ DE ʩʝʢʫʱʝʡ ʉD. 

6) ÏMCD + ÏDCK = 180Á, ʪ.ʢ. Ï MCD ʠ Ï DCK ï ʩʤʝʞʥʳʝ ʫʛʣʳ. 

    ÏMCD = 180Áï ÏDCK = 180Áï 150Á = 30Á. 

7) ÏBCD = Ï BCʂ + ÏDCK, ÏBCD = 60Á + 30Á = 90Á  Ÿ  BC  ̂CD. 

ʀʟ ʧʨʠʤʝʨʘ ʨʝʰʝʥʠʷ ʤʝʪʦʜʦʤ ʩʠʥʪʝʟʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʦʩʪʦʠʥʩʪʚʘ: 

- ʩʞʘʪʦʩʪʴ, 

- ʢʨʘʪʢʦʩʪʴ, 

- ʠʩʯʝʨʧʳʚʘʶʱʘʷ ʧʦʣʥʦʪʘ, 

- ʣʦʛʠʯʝʩʢʘʷ ʙʝʟʫʧʨʝʯʥʦʩʪʴ ʦʙʨʘʟʮʘ ʨʘʩʩʫʞʜʝʥʠʡ. 

ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ ʨʘʥʝʝ, ʜʘʥʥʳʡ ʤʝʪʦʜ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʧʨʠ ʦʙʫʯʝʥʠʠ ʛʝʦʤʝʪʨʠʠ, 

ʥʦ ʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ ʦʥ ʙʫʜʝʪ ʧʨʠʥʦʩʠʪʴ ʪʦʣʴʢʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʘʥʘʣʠʟʦʤ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝ ʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʪʝʦʨʝʤ ʯʘʱʝ 

ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʤʝʥʥʦ ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʫʯʘʶʱʠʝʩʷ ʤʦʛʣʠ ʫʩʧʝʰʥʦ 

ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʥʠʷ ʥʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ, ʠʤ ʥʝʦʙʭʦʜʠʤʘ ʥʝ ʪʦʣʴʢʦ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʙʘʟʘ, ʥʦ ʠ ʫʤʝʥʠʝ 

ʧʨʠʤʝʥʷʪʴ ʭʦʪʷ ʙʳ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ. ʇʦʵʪʦʤʫ ʙʳʣʦ ʙʳ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʦ ʤʝʨʝ 

ʠʟʫʯʝʥʠʷ ʪʝʦʨʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʤʝʪʦʜʳ ʠʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʠ ʜʘʚʘʪʴ ʦʙʫʯʘʶʱʠʤʩʷ ʟʘʜʘʯʠ ʥʘ ʥʘʨʘ-

ʙʦʪʢʫ ʵʪʠʭ ʤʝʪʦʜʦʚ ʠʣʠ ʧʨʝʜʣʘʛʘʪʴ ʜʦʢʘʟʘʪʴ ʪʝʦʨʝʤʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʨʫʛʦʛʦ ʤʝʪʦʜʘ ʜʣʷ ʩʨʘʚ-

ʥʝʥʠʷ. 
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Abstract. The issues of developing an elective course in the framework of secondary school to 

study the structure and principles of operation of modern cars are considere. 

Key words: automobile, electric vehicle, internal combustion engine, asynchronous motor, rotating 

magnetic field. 

 

ɸʚʪʦʤʦʙʠʣʴ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʢʣʶʯʝʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʦʧʨʝʜʝʣʠʚʰʠʭ ʚ ʥʘʯʘʣʝ 

ʧʨʦʰʣʦʛʦ ʚʝʢʘ  ʧʝʨʝʭʦʜ ʦʪ ʪʨʝʪʴʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʢʣʘʜʘ  ʢ ʯʝʪʚʝʨʪʦʤʫ. ɺ ʩʝʛʦʜʥʷʰʥʝʡ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ʤʠʨʘ (ʧʝʨʝʭʦʜ ʢ ʧʷʪʦʤʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʫʢʣʘʜʫ) ʘʚʪʦʤʦʙʠʣʴ ʥʝ ʫʪʨʘʪʠʣ 

ʩʚʦʝʡ ʟʥʘʯʠʤʦʩʪʠ ʚ ʢʘʯʝʩʪʚʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʙʫʜʝʪ, ʥʝʩʦʤʥʝʥʥʦ, ʟʘʥʠʤʘʪʴ ʚʘʞʥʦʝ ʤʝ-

ʩʪʦ ʠ ʚ ʧʝʨʠʦʜ ʰʝʩʪʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʢʣʘʜʘ. ɸʥʘʣʠʟ ʰʢʦʣʴʥʳʭ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʬʠʟʠʢʝ 

ʠ ʪʝʭʥʦʣʦʛʠʠ [6,3] ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʠ ʚ ʦʜʥʦʡ ʠʟ ʥʠʭ ʘʚʪʦʤʦʙʠʣʴ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʠʟʫʯʝʥʠʷ. 

ɺ ʜʠʩʮʠʧʣʠʥʝ çʌʠʟʠʢʘè ʠʟʫʯʘʶʪʩʷ ʪʝʧʣʦʚʳʝ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʜʚʠʛʘʪʝʣʠ ʚ ʮʝʣʦʤ. ɺ çʊʝʭʥʦʣʦʛʠʠè 

ʠʟʫʯʘʶʪʩʷ ʧʨʦʩʪʝʡʰʠʝ ʜʝʪʘʣʠ ʠ ʤʝʭʘʥʠʟʤʳ ʙʝʟʦʪʥʦʩʠʪʝʣʴʥʦ ʢ ʫʩʪʨʦʡʩʪʚʫ ʘʚʪʦʤʦʙʠʣʷ. ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʚʳʧʫʩʢʥʠʢ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʨʝʜʥʝʡ ʰʢʦʣʳ ʥʝ ʠʤʝʝʪ ʮʝʣʦʩʪʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʪʨʦʝʥʠʠ ʠ 

ʧʨʠʥʮʠʧʘʭ ʨʘʙʦʪʳ ʘʚʪʦʤʦʙʠʣʷ ʢʘʢ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʆʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ ʧʨʦ-

ʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʚ ʨʘʤʢʘʭ ʚʥʝʫʨʦʯʥʳʭ ʟʘʥʷʪʠʡ. ʅʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʡ 

ʬʦʨʤʦʡ ʷʚʣʷʝʪʩʷ ʬʘʢʫʣʴʪʘʪʠʚ. ʆʜʥʘʢʦ ʧʨʠ ʧʦʧʳʪʢʝ ʝʛʦ ʨʘʟʨʘʙʦʪʘʪʴ, ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʚ 

ʨʘʤʢʘʭ ʦʜʥʦʡ ʜʠʩʮʠʧʣʠʥʳ, ʵʪʦ ʩʜʝʣʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ.  ʇʦʥʠʤʘʥʠʝ ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ, 

ʫʩʪʨʦʡʩʪʚʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʤ ʘʚʪʦʤʦʙʠʣʝʤ ʪʨʝʙʫʝʪ ʟʥʘʥʠʡ ʨʘʟʜʝʣʦʚ ʬʠʟʠʢʠ, ʪʝʭʥʦʣʦʛʠʠ, 

ʭʠʤʠʠ, ʠʥʬʦʨʤʘʪʠʢʠ, ʪʦ ʝʩʪʴ ʵʪʦ ʜʦʣʞʝʥ ʙʳʪʴ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʬʘʢʫʣʴʪʘʪʠʚ, ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʡ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʌɻʆʉ ʧʦ ʦʩʚʦʝʥʠʶ ʦʩʥʦʚ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʠ ʧʨʦʝʢʪʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ.  

ʊʘʙʣʠʮʘ 1 

ɺʘʨʠʘʥʪ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ʬʘʢʫʣʴʪʘʪʠʚʥʦʛʦ ʢʫʨʩʘ çʋʩʪʨʦʡʩʪʚʦ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʣʝʛʢʦʚʦʛʦ ʘʚʪʦʤʦʙʠʣʷè 

 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ  ʪʝʤ ɺʩʝʛʦ 

 ʯʘʩʦʚ 

ʪʝʦʨʠʷ ʧʨʘʢʪʠʢʘ 

1.   ʃʝʛʢʦʚʦʡ ʘʚʪʦʤʦʙʠʣʴ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʢʘʨʪʠʥʝ ʤʠʨʘ 

2 2  

2.  ʀʩʪʦʨʠʷ ʩʦʟʜʘʥʠʷ ʣʝʛʢʦʚʦʛʦ ʘʚʪʦʤʦʙʠʣʷ 2 2  

3.  ʆʙʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʣʝʛʢʦʚʦʛʦ ʘʚʪʦʤʦʙʠʣʷ 4 2 2 

4.  ɸʚʪʦʤʦʙʠʣʴ ʩ ʙʝʥʟʠʥʦʚʳʤ ʜʚʠʛʘʪʝʣʝʤ 4 2 2 

5.  ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʛʘʟʦʚʦʛʦ ʘʚʪʦʤʦʙʠʣʷ 2 1 1 

6.  ɼʠʟʝʣʴʥʳʝ ʣʝʛʢʦʚʳʝ ʘʚʪʦʤʦʙʠʣʠ 4 2 2 

7.  ʋʩʪʨʦʡʩʪʚʦ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʤʦʙʠʣʷ.  4 2 2 

8.  ɸʩʠʥʭʨʦʥʥʳʡ ʜʚʠʛʘʪʝʣʴ 4 2 2 

9.  ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʚʦʡʩʪʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʚʪʦʤʦ-

ʙʠʣʷ ɼɺʉ ʩ ʵʣʝʢʪʨʦʤʦʙʠʣʝʤ 

2  2 

10.  ɻʠʙʨʠʜʥʳʝ ʘʚʪʦʤʦʙʠʣʠ 2 2  

11.  ɸʚʪʦʤʦʙʠʣʠ ʥʘ ʚʦʜʦʨʦʜʥʦʤ ʪʦʧʣʠʚʝ 2  2 

12.  ɸʚʪʦʤʦʙʠʣʴ ʠ ʵʢʦʣʦʛʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 2 1 1 

 ɺʩʝʛʦ 34 20 14 

 

ɺ ʪʘʙʣʠʮʝ 1 ʘʚʪʦʨʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʘʨʠʘʥʪ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʬʘ-

ʢʫʣʴʪʘʪʠʚʥʦʛʦ ʢʫʨʩʘ çʋʩʪʨʦʡʩʪʚʦ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʣʝʛʢʦʚʦʛʦ ʘʚʪʦʤʦʙʠʣʷè.  

ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʦʡ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʷʚʣʷʝʪʩʷ ʪʝʤʘ çʋʩʪʨʦʡʩʪʚʦ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʵʣʝʢ-

ʪʨʦʤʦʙʠʣʷè. ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʵʪʦʡ ʪʝʤʝ ʚ ʰʢʦʣʴʥʦʡ ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʪʩʫʪʩʪʚʫʶʪ, ʧʦʵʪʦʤʫ ʨʘʩʩʤʦʪʨʠʤ ʵʪʦʪ ʚʦʧʨʦʩ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. ʂ ʵʣʝʢʪʨʦʤʦʙʠʣʷʤ ʧʨʠʥʷʪʦ ʦʪʥʦ-

ʩʠʪʴ  ʘʚʪʦʤʦʙʠʣʠ, ʫ ʢʦʪʦʨʳʭ ʜʚʠʞʠʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʜʚʠʛʘʪʝʣʴ. ɻʣʘʚʥʳʤ ʧʨʝʠʤʫʱʝ-

ʩʪʚʦʤ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʂʇɼ (ʜʦ 95%). ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʜʚʠʛʘʪʝʣʠ ʚʩʝʭ 
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ʪʠʧʦʚ ʜʣʷ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʩʦʟʜʘʶʪ ʩ ʥʘʯʘʣʴʥʳʭ ʦʙʦʨʦʪʦʚ ʚʳʩʦʢʠʡ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ, ʙʳʩʪʨʦ ʜʦʩ-

ʪʠʛʘʶʪ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʦʙʦʨʦʪʦʚ ʠ ʩʧʦʩʦʙʥʳ ʤʝʥʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘ-

ʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʢʨʫʪʷʱʠʭ  ʤʦʤʝʥʪʦʚ ʚ ʘʩʠʥʭʨʦʥʥʦʤ ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʜʚʠʛʘʪʝʣʝ ʠ ɼɺʉ. ʂʘʢ  

 

              
                                     ʘ                                                                            ʙ 

ʈʠʩ. 1. ɻʨʘʬʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʦʪ ʯʠʩʣʘ ʦʙʦʨʦʪʦʚ ʜʣʷ ɼɺʉ (ʘ)  

ʠ ɻʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ (ʙ) [1]  

 

ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 1ʘ, ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʮʠʣʠʥʜʨʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʯʠʩʣʘ 

ʦʙʦʨʦʪʦʚ, ʧʦʵʪʦʤʫ ʪʨʝʙʫʝʪʩʷ ʢʦʨʦʙʢʘ ʧʝʨʝʜʘʯ. ɿʥʘʯʝʥʠʝ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʦʪʦ-

ʨʘ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʦʤʝʨʥʦ ʥʘ ʚʩʝʭ ʦʙʦʨʦʪʘʭ ï ʨʠʩʫʥʦʢ 1ʙ. 

 

 

 
 

ʈʠʩ. 2. ʄʝʭʘʥʠʟʤ ʧʝʨʝʜʘʯʠ ʚʨʘʱʝʥʠʷ ʦʪ ʤʘʭʦʚʠʢʘ ʢ ʚʝʜʫʱʝʤʫ ʚʘʣʫ ʚ ɼɺʉ  [7] 

 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚʳʩʦʢʦʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʚ ʙʦʣʝʝ ʥʠʟʢʫʶ ʩʢʦʨʦʩʪʴ ʥʘ ʚʳʭʦ-

ʜʷʱʝʤ ʚʘʣʫ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʚʨʘʱʘʶʱʝʛʦ ʤʦʤʝʥʪʘ, ʧʦʵʪʦʤʫ ʚ ʵʣʝʢʪʨʦʤʦʙʠʣʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʦʜʥʦʩʪʫʧʝʥʯʘʪʘʷ ʧʝʨʝʜʘʯʘ ʠ ʢʦʨʦʙʢʘ ʧʝʨʝʜʘʯ ʥʝ ʥʫʞʥʘ (ʨʠʩʫʥʦʢ 3).  

 

  
ʈʠʩ. 3. ɺʨʘʱʝʥʠʝ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ ʧʨʠʚʦʜʠʪ ʢ ʚʨʘʱʝʥʠʶ ʰʝʩʪʝʨʝʥʢʠ, ʢʦʪʦʨʘʷ ʧʝʨʝʜʘʝʪ  

ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ ʥʘ ʢʦʣʝʩʘ ʵʣʝʢʪʨʦʤʦʙʠʣʷ [1] 

 

ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʪʨʘʥʩʤʠʩʩʠʶ ʵʣʝʢʪʨʦʤʦʙʠʣʷ, ʫʤʝʥʴʰʘʝʪ ʚʝʩ, ʩʥʠʞʘʝʪ ʧʦʪʝʨʠ 

ʵʥʝʨʛʠʠ ʥʘ ʪʨʝʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʥʘʜʝʞʥʦʩʪʴ, ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʭʦ-

ʜʘ. ʕʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ ʩʧʦʩʦʙʥʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʨʝʞʠʤʝ ʛʝʥʝʨʘʪʦʨʘ, ʠʤʝʶʪ ʚʦʟʜʫʰʥʦʝ ʦʭʣʘʞ-

ʜʝʥʠʝ, ʧʨʠ ʵʪʦʤ ʦʙʣʘʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ (ʩʦʪʥʠ ʣʦʰʘʜʠʥʳʭ ʩʠʣ) ʠ ʨʘʟʛʦʥʷʶʪʩʷ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʙʳʩʪʨʝʝ ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʙʝʥʟʠʥʦʚʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ. ʊʘʢ ʵʣʝʢʪʨʠʯʝʩʢʠʡ Porsche Taycan 

Turbo S ʨʘʟʚʠʚʘʝʪ ʤʦʱʥʦʩʪʴ 761 ʣ.ʩ. ʠ ʜʦʩʪʠʛʘʝʪ 100 ʢʤ/ʯ ʟʘ 2,8 ʩʝʢʫʥʜʳ, ʦʥ ʩʧʦʩʦʙʝʥ ʧʨʦʝʟʞʘʪʴ 

ʙʝʟ ʧʦʜʟʘʨʷʜʢʠ ʜʦ 600 ʢʠʣʦʤʝʪʨʦʚ. ʋʧʨʘʚʣʝʥʠʝ ʵʣʝʢʪʨʦʤʦʙʠʣʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʞʘʪʠʝʤ ʥʘ ʦʜ-
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ʥʫ ʧʝʜʘʣʴ ʛʘʟʘ. ʏʠʩʣʦ ʦʙʦʨʦʪʦʚ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʣʠʥʝʡʥʦ ʟʘʚʠʩʠʪ ʦʪ ʯʘʩʪʦʪʳ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʚ 

ʦʙʤʦʪʢʘʭ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʧʝʜʘʣʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʢʦʣʝʩ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʢʦ-

ʨʦʩʪʴ ʜʚʠʞʝʥʠʷ. ʇʨʦʮʝʩʩ ʪʦʨʤʦʞʝʥʠʷ ʫ ʵʣʝʢʪʨʦʤʦʙʠʣʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʠʞʘʪʠʝ ʪʦʨʤʦʟʥʳʭ ʢʦ-

ʣʦʜʦʢ ʢ ʪʦʨʤʦʟʥʳʤ ʜʠʩʢʘʤ, ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʘʚʪʦʤʦʙʠʣʝ ʩ ɼɺʉ, ʦʜʥʘʢʦ ʵʪʦ ʟʘʧʘʩʥʦʡ ʚʘʨʠʘʥʪ. 

ʇʨʠ ʦʪʧʫʩʢʝ ʧʝʜʘʣʠ ʛʘʟʘ ʯʠʩʣʦ ʦʙʦʨʦʪʦʚ ʚʨʘʱʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʴʰʝ ʯʠʩʣʘ 

ʦʙʦʨʦʪʦʚ ʨʦʪʦʨʘ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʩʠʣʳ ʪʦʨʤʦʟʷʱʝʡ ʨʦʪʦʨ. ɼʚʠʛʘʪʝʣʴ ʧʨʝʚʨʘʱʘʝʪʩʷ 

ʚ ʛʝʥʝʨʘʪʦʨ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʢʦʪʦʨʳʡ ʠʜʝʪ ʥʘ ʧʦʜʟʘʨʷʜʢʫ ʘʢʢʫʤʫʣʷʪʦʨʘ. ɹʳʩʪʨʘʷ ʘʚʘʨʠʡʥʘʷ ʦʩ-

ʪʘʥʦʚʢʘ (ʧʝʜʘʣʴ ʪʦʨʤʦʟʘ) ʚʦʟʤʦʞʥʘ ʟʘ ʩʯʝʪ ʧʝʨʝʢʣʶʯʝʥʠʷ ʬʘʟ ʦʙʤʦʪʦʢ. ʇʨʘʢʪʠʯʝʩʢʠ ʧʝʜʘʣʴ ʪʦʨ-

ʤʦʟʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʧʦʣʥʦʡ ʦʩʪʘʥʦʚʢʝ, ʧʦʵʪʦʤʫ ʪʦʨʤʦʟʥʳʝ ʜʠʩʢʠ ʩʣʫʞʘʪ ʟʥʘʯʠʪʝʣʴʥʦ ʜʦʣʴʰʝ, 

ʯʝʤ ʫ ʦʙʳʯʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ. ɿʘʧʨʘʚʢʘ ʘʚʪʦʤʦʙʠʣʷ ʵʣʝʢʪʨʠʯʝʩʪʚʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʜʝʰʝʚʣʝ, ʯʝʤ ʛʦ-

ʨʶʯʠʤ ʪʦʧʣʠʚʦʤ (ʧʨʘʢʪʠʯʝʩʢʠ ʚ 3 ʨʘʟʘ). ʕʣʝʢʪʨʦʤʦʙʠʣʴ ʚʳʠʛʨʳʚʘʝʪ ʚ ʵʢʦʣʦʛʠʯʥʦʩʪʠ, ʙʝʩʰʫʤ-

ʥʦʩʪʠ, ʧʣʘʚʥʦʩʪʠ ʧʝʜʘʣʠ ʛʘʟʘ, ʥʠʟʢʦʡ ʮʝʥʝ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʙʦʣʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʙʣʦʢʝ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ʅʝʜʦʩʪʘʪʢʠ ʵʣʝʢʪʨʦʤʦʙʠʣʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʘʚʪʦʤʦʙʠʣʝʤ ɼɺʉ ʩʦʩʪʦʷʪ ʚ ʜʦʣʛʦʤ ʚʨʝʤʝʥʠ ʟʘ-

ʨʷʜʢʠ  ʙʘʪʘʨʝʠ ʧʠʪʘʥʠʷ (ʜʦ ʜʝʩʷʪʠ ʯʘʩʦʚ) ʠ  ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ.  

ɹʣʦʢ-ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʵʣʝʢʪʨʦʤʦʙʠʣʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4. 

 

 
ʈʠʩ. 4. ɹʣʦʢ-ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʵʣʝʢʪʨʦʤʦʙʠʣʷ [9] 

 

ɸʚʪʦʤʦʙʠʣʴ ʩʦʩʪʦʠʪ ʠʟ ʧʦʜʩʠʩʪʝʤʳ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠ ʧʦʜʩʠʩʪʝʤʳ ʠʩ-

ʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ. ʇʦʜʩʠʩʪʝʤʘ ʜʚʠʞʝʥʠʷ ʚʢʣʶʯʘʝʪ ʢʦʥʪʨʦʣʣʝʨ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʰʠʨʦʪʥʦ-

ʠʤʧʫʣʴʩʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ (ʐʀʇ) ʵʥʝʨʛʠʠ, ʰʠʥʫ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ (ʐʇʊ), ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ, 

ʚʝʜʫʱʠʝ ʢʦʣʝʩʘ, ʘʚʪʦʥʦʤʥʳʡ ʠʥʚʝʨʪʦʨ ʥʘʧʨʷʞʝʥʠʷ (ɸʀʅ). ʇʦʜʩʠʩʪʝʤʘ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ ʩʦʩʪʦ-

ʠʪ ʠʟ ʤʦʜʫʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʵʥʝʨʛʠʠ, ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ, ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ 

ʢʣʠʤʘʪ-ʢʦʥʪʨʦʣʷ, ʫʩʠʣʠʪʝʣʷ ʨʫʣʷ, ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ.  

ʆʩʥʦʚʫ ʵʣʝʢʪʨʦʤʦʙʠʣʷ ʩʦʩʪʘʚʣʷʝʪ ʧʣʘʪʬʦʨʤʘ, ʥʘ ʦʩʷʭ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʩʠʣʦʚʳʝ ʙʣʦ-

ʢʠ ʜʚʠʛʘʪʝʣʷ ʠ ʚʳʩʦʢʦʚʦʣʴʪʥʘʷ ʙʘʪʘʨʝʷ (ʨʠʩʫʥʦʢ 5).  

 
ʈʠʩ. 5. ʇʣʘʪʬʦʨʤʘ ʵʣʝʢʪʨʦʤʦʙʠʣʷ [14] 

ʅʘʟʥʘʯʝʥʠʝ ʪʷʛʦʚʦʡ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ ï ʦʙʝʩʧʝʯʠʪʴ ʵʥʝʨʛʠʝʡ ʜʚʠʛʘʪʝʣʴ ʵʣʝʢʪʨʦʤʦ-

ʙʠʣʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʮʝʣʳʡ ʨʷʜ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ (ʩʚʠʥʮʦʚʦ-

ʢʠʩʣʦʪʥʳʝ, ʥʠʢʝʣʴ-ʢʘʜʤʠʝʚʳʝ, ʥʘʪʨʠʝʚʦ-ʩʝʨʥʳʝ, ʥʠʢʝʣʴ-ʭʣʦʨʠʜʥʳʝ ʠ ʜʨ.). ɺ ʦʩʥʦʚʥʦʤ ʚ ʩʦʚʨʝ-
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ʤʝʥʥʳʭ ʵʣʝʢʪʨʦʤʦʙʠʣʷʭ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʣʠʪʠʡ-ʠʦʥʦʚʳʝ  ʙʘʪʘʨʝʠ. ɹʘʪʘʨʝʷ ʩʦʩʪʦʠʪ ʠʟ ʟʘʢʨʳ-

ʪʳʭ ʙʣʦʢʦʚ (ʤʦʜʫʣʝʡ, ʧʦʜʢʣʶʯʝʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ). ɺ ʢʘʞʜʦʤ ʠʟ ʥʠʭ 12 ʧʘʢʝʪʥʳʭ ʣʠʪʠʡ-

ʠʦʥʥʳʭ ʙʘʪʘʨʝʡ. ʂʨʦʤʝ ʧʘʢʝʪʥʦʛʦ ʪʠʧʘ ʙʘʪʘʨʝʡ ʤʦʛʫʪ ʙʳʪʴ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʠ ʧʨʠʟʤʘʪʠʯʝʩʢʠʝ ʚʘ-

ʨʠʘʥʪʳ. ʅʘ ʚʳʭʦʜʝ ʘʢʢʫʤʫʣʷʪʦʨʘ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ ʦʪ 350 ʜʦ 800 (ɺ). ʕʪʦ ʟʘʚʠʩʠʪ ʦʪ ʤʦ-

ʜʝʣʠ ʘʚʪʦ. ɽʤʢʦʩʪʴ ʙʘʪʘʨʝʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 15 ʜʦ 

200 ʢɺʪĿʯ. ʄʘʩʩʘ ʙʘʪʘʨʝʠ 600ï700 ʢʠʣʦʛʨʘʤʤʦʚ. ʉʪʘʥʜʘʨʪʥʦʝ  ʟʘʨʷʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʨʘʙʦʪʘʝʪ ʦʪ 

ʩʝʪʠ 220 ɺ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ ʘʢʢʫʤʫʣʷʪʦʨʥʘʷ ʙʘʪʘʨʝʷ ʥʘ  

12 ɺ. ʆʥʘ ʧʠʪʘʝʪ ʦʩʚʝʪʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ, ʩʪʝʢʣʦʧʦʜʲʝʤʥʠʢʠ, ʩʪʝʢʣʦʦʯʠʩʪʠʪʝʣʠ ʠ ʪ. ʜ. 

ʅʘʟʥʘʯʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ (ʨʠʩʫʥʦʢ 6) ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʩʦʩʪʦʠʪ ʚ ʬʦʨʤʠʨʦʚʘ-

ʥʠʠ ʪʨʝʙʫʝʤʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʥʘ ʜʚʠʛʘʪʝʣʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʢʦʣʠʯʝʩʪʚʦʤ ʦʙʦʨʦʪʦʚ 

ʠ ʚʝʣʠʯʠʥʦʡ ʪʷʛʦʚʦʛʦ ʤʦʤʝʥʪʘ ʥʘ ʚʘʣʫ ʧʦ ʢʦʤʘʥʜʘʤ ʚʦʜʠʪʝʣʷ ʦʪ ʧʝʜʘʣʝʡ.  

 

 
ʈʠʩ. 6. ʂʦʥʪʨʦʣʣʝʨ ʜʚʠʛʘʪʝʣʷ ʵʣʝʢʪʨʦʤʦʙʠʣʷ Gtake G01 [5] 

 

ʀʥʚʝʨʪʦʨ ï ʵʪʦ ʵʣʝʤʝʥʪ, ʢʦʪʦʨʳʡ ʧʨʝʦʙʨʘʟʫʝʪ ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ ʚ ʪʨʝʭʬʘʟʥʳʡ ʧʝʨʝʤʝʥʥʳʡ 

ʨʠʩʫʥʦʢ 7. 

 
ʈʠʩ. 7. ʈʘʩʧʦʣʦʞʝʥʠʝ ʠʥʚʝʨʪʦʨʘ ʚ ʘʚʪʦʤʦʙʠʣʝ ʊʝʩʣʘ [1]  

 

ʐʠʨʦʪʥʦ-ʠʤʧʫʣʴʩʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʬʦʨʤʠʨʫʝʪ ʠʤʧʫʣʴʩʳ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ, ʧʘʨʘ-

ʤʝʪʨʳ ʢʦʪʦʨʳʭ ʟʘʜʘʶʪʩʷ ʢʦʥʪʨʦʣʣʝʨʦʤ. ɺ ʠʥʚʝʨʪʦʨʝ ʠʤʧʫʣʴʩʳ ʩʛʣʘʞʠʚʘʶʪʩʷ ʜʦ ʛʘʨʤʦʥʠʯʝʩʢʦʡ 

ʬʦʨʤʳ, ʠ ʦʙʨʘʟʫʝʪʩʷ ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ ʥʫʞʥʦʡ ʯʘʩʪʦʪʳ (ʨʠʩʫʥʦʢ 8). 

 

 
 

ʈʠʩ. 8. ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʚ ʠʥʚʝʨʪʦʨʝ [4] 

 

ɻʣʘʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ ʚʢʣʶʯʘʶʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʦʜ-

ʜʝʨʞʘʥʠʷ ʩʢʦʨʦʩʪʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʣʘʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʷʛʦʚʳʤ ʠ ʪʦʨʤʦʟʥʳʤ ʤʦʤʝʥʪʦʤ ʚ ʧʨʦʮʝʩ-

https://russian.alibaba.com/product-detail/Electric-vehicle-motor-controller-gtake-G01-60794889785.html
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ʩʝ ʨʘʟʛʦʥʘ ʠ ʪʦʨʤʦʞʝʥʠʷ. ʏʘʩʪʦʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʯʘʩʪʦʪʳ ʧʝʨʝ-

ʤʝʥʥʦʛʦ ʪʦʢʘ ʠʟʤʝʥʷʝʪʩʷ ʠ ʥʘʧʨʷʞʝʥʠʝ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ. ʂ ʩʠʩʪʝʤʝ 

ʫʧʨʘʚʣʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʢʨʦʤʝ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ, ʦʪʥʦʩʠʪʩʷ ʮʝʣʳʡ ʨʷʜ ʜʘʪʯʠʢʦʚ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦ-

ʨʳʤ ʧʨʦʠʩʭʦʜʠʪ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʜʘʚʣʝʥʠʷ ʚ ʪʦʨʤʦʟʥʦʡ ʩʠʩʪʝʤʝ, ʫʨʦʚʝʥʴ ʟʘʨʷʜʘ ʙʘʪʘʨʝʠ, ʧʦʣʦʞʝʥʠʝ 

ʩʝʣʝʢʪʦʨʘ ʪʦʨʤʦʟʥʦʡ ʧʝʜʘʣʠ ʠ ʧʝʜʘʣʠ ʛʘʟʘ. ɼʘʞʝ ʦʙʨʘʪʥʳʡ ʭʦʜ ʜʦʩʪʠʛʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʠʥʚʝʨʪʦʨ ʤʝ-

ʥʷʝʪ ʜʚʝ ʬʘʟʳ ʥʘ ʘʩʠʥʭʨʦʥʥʦʤ ʜʚʠʛʘʪʝʣʝ ʤʝʩʪʘʤʠ, ʠ ʚʘʣ ʜʚʠʛʘʪʝʣʷ ʙʫʜʝʪ ʚʨʘʱʘʪʴʩʷ ʚ ʜʨʫʛʫʶ ʩʪʦ-

ʨʦʥʫ. ʕʪʠ ʜʘʥʥʳʝ ʧʦʩʪʫʧʘʶʪ ʥʘ ʙʦʨʪʦʚʦʡ ʢʦʤʧʴʶʪʝʨ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ 

ʵʣʝʢʪʨʦʤʦʙʠʣʷ. ɺ ʦʪʣʠʯʠʝ ʦʪ ɼɺʉ, ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʜʚʠʛʘʪʝʣʴ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʥʘʛʨʝʝʪʩʷ ʚ ʧʨʦ-

ʮʝʩʩʝ ʨʘʙʦʪʳ. ʆʜʥʘʢʦ ʚ ʩʣʫʯʘʝ ʙʦʣʴʰʦʡ ʥʘʛʨʫʟʢʠ ʚ ʮʠʢʣʘʭ ʨʘʟʨʷʜ/ʟʘʨʷʜ ʚ ʧʨʦʮʝʩʩʝ ʜʚʠʞʝʥʠʷ ʠʣʠ 

ʩʢʦʨʦʩʪʥʦʡ ʟʘʨʷʜʢʝ ʙʦʣʴʰʠʤʠ ʪʦʢʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʥʘʛʨʝʚ ʙʘʪʘʨʝʠ. ʋʯʠʪʳʚʘʷ, ʯʪʦ 

ʦʥʘ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʝʪ ʣʠʰʴ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ, ʪʦ ʚ ʵʣʝʢʪʨʦʤʦʙʠʣʝ ʣʶʙʦʛʦ 

ʪʠʧʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʜʠʘʪʦʨ ʠ ʩʠʩʪʝʤʘ ʪʝʧʣʦʚʳʭ ʤʘʛʠʩʪʨʘʣʝʡ. ʊʝʨʤʦʨʝʛʫʣʠʨʦʚʘʥʠʝ ʪʨʝʙʫʝʪʩʷ ʠ 

ʠʥʚʝʨʪʦʨʫ, ʚ ʢʦʪʦʨʦʤ ʚʦʟʥʠʢʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦ ʩʠʣʝ ʪʦʢʠ, ʘ ʪʘʢʞʝ ʪʝʨʤʦʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚ ʩʘʣʦ-

ʥʝ. 

ɺ ʢʦʥʩʪʨʫʢʮʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʚʨʝʤʝʥʥʳʭ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʪʨʝʭ-

ʬʘʟʥʳʡ ʘʩʠʥʭʨʦʥʥʳʡ ʜʚʠʛʘʪʝʣʴ c ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʳʤ ʨʦʪʦʨʦʤ. ʆʥ ʧʨʦʩʪ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ, ʜʝʰʝʚ, 

ʥʘʜʝʞʝʥ ʚ ʨʘʙʦʪʝ, ʠʤʝʝʪ ʚʳʩʦʢʠʡ ʂʇɼ ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʡ ʥʘʛʨʫʟʢʝ, ʚʳʜʝʨʞʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʝ-

ʨʝʛʨʫʟʢʠ, ʥʝ ʪʨʝʙʫʝʪ ʩʣʦʞʥʳʭ ʧʫʩʢʦʚʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʳʡ ʚʘʨʠʘʥʪ ʠʟʣʦʞʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ ʘʩʠʥʭʨʦʥʥʦʛʦ 

ʜʚʠʛʘʪʝʣʷ ʚ ʧʨʝʜʝʣʘʭ ʤʘʪʝʨʠʘʣʘ ʰʢʦʣʴʥʦʡ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʬʠʟʠʢʝ ʚ ʨʘʤʢʘʭ ʬʘʢʫʣʴʪʘʪʠʚ-

ʥʦʛʦ ʟʘʥʷʪʠʷ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʤʦʪʦʨ ʩʦʩʪʦʠʪ ʠʟ ʨʦʪʦʨʘ, ʩʪʘʪʦʨʘ, ʢʦʨʧʫʩʘ. ʉʪʘʪʦʨ ï ʷʚʣʷʝʪʩʷ ʥʝʧʦʜ-

ʚʠʞʥʦʡ ʯʘʩʪʴʶ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʩʥʘʙʞʝʥ ʦʙʤʦʪʢʘʤʠ ʚʦʟʙʫʞʜʝʥʠʷ (ʨʠʩʫʥʦʢ 9).   

    
 

ʈʠʩ. 9. ʋʩʪʨʦʡʩʪʚʦ ʩʪʘʪʦʨʘ [6] 

 

ʉʪʘʪʦʨ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʩʦʩʪʦʠʪ ʠʟ ʢʦʨʧʫʩʘ, ʩʝʨʜʝʯʥʠʢʘ ʠ ʦʙʤʦʪʢʠ. ʂʦʨʧʫʩ ʩʪʘʪʦʨʘ 

ʩʣʫʞʠʪ ʚ ʢʘʯʝʩʪʚʝ ʦʧʦʨʳ ʜʣʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ. ʀʟʛʦʪʘʚʣʠʚʘʶʪ ʝʛʦ ʠʟ ʩʪʘʣʠ ʠʣʠ ʯʫʛʫʥʘ, ʩʚʘʨʢʦʡ 

ʠʣʠ ʣʠʪʴʸʤ. ʂ ʧʨʦʯʥʦʩʪʠ ʢʦʨʧʫʩʘ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʧʨʠ ʨʘʙʦʪʝ ʚʦʟʥʠ-

ʢʘʶʪ ʚʠʙʨʘʮʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʩʤʝʩʪʠʪʴʩʷ ʨʦʪʦʨ. ʕʪʦ ʧʨʠʚʝʜʸʪ ʢ ʟʘʢʣʠʥʠʚʘʥʠʶ ʤʦ-

ʪʦʨʘ ʠ ʚʳʭʦʜʫ ʝʛʦ ʠʟ ʩʪʨʦʷ. ʉʝʨʜʝʯʥʠʢ ʩʪʘʪʦʨʘ ʘʩʠʥʭʨʦʥʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʠʟ 

ʥʘʙʦʨʥʳʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʣʘʩʪʠʥ (ʨʠʩʫʥʦʢ 10), ʪʦʣʱʠʥʘ ʦʜʥʦʡ ʧʣʘʩʪʠʥʳ ï 0,35-0,5 ʤʤ. ʆʥʠ ʩʦʙʠ-

ʨʘʶʪʩʷ ʚ ʝʜʠʥʳʡ ʧʘʢʝʪ ʪʘʢ, ʯʪʦʙʳ ʧʘʟʳ ʚʩʝʭ ʧʣʘʩʪʠʥ ʩʦʚʧʘʜʘʣʠ. 

 

 

 

 

 

 

 

 

ʈʠʩ. 10. ʂʦʥʩʪʨʫʢʮʠʷ ʩʪʘʪʦʨʘ ʠʟ ʧʣʘʩʪʠʥ [2] 

 

ɺ ʵʪʠ ʧʘʟʳ ʟʘʪʝʤ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚʠʪʢʠ ʦʙʤʦʪʢʠ. ʊʘʢ ʢʘʢ ʩʝʨʜʝʯʥʠʢ ʷʚʣʷʝʪʩʷ ʤʘʛʥʠʪʦʧʨʦʚʦ-

ʜʦʤ, ʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʘʛʥʠʪʥʘʷ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʘʷ ʩʪʘʣʴ. ʂʘʞʜʘʷ ʦʙʤʦʪʢʘ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʥʝ-

ʩʢʦʣʴʢʠʭ ʚʠʪʢʦʚ ʧʨʦʚʦʣʦʢʠ ʠʣʠ ʠʟ ʦʜʥʦʛʦ ʚʠʪʢʘ. ʇʨʦʚʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ, ʩ ʣʘʢʦʚʳʤ 
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ʧʦʢʨʳʪʠʝʤ, ʢʦʪʦʨʦʝ ʠʟʦʣʠʨʫʝʪ ʚʠʪʢʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʦʪ ʩʪʝʥʦʢ ʩʝʨʜʝʯʥʠʢʘ. ʆʩʠ ʢʘʪʫʰʝʢ ʨʘʩʧʦʣʘ-

ʛʘʶʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦ ʩʜʚʠʛʦʤ 120Á. ʂʦʥʮʳ ʦʙʤʦʪʦʢ ʩʪʘʪʦʨʘ ʚʳʚʦʜʷʪʩʷ ʥʘ ʢʣʝʤʥʫʶ ʢʦʨʦʙʢʫ 

ʢʦʨʧʫʩʘ. ʊʫʪ ʦʥʠ ʤʦʛʫʪ ʩʦʝʜʠʥʷʪʴʩʷ ʧʦ ʧʨʠʥʮʠʧʫ çʟʚʝʟʜʘè ʠʣʠ çʪʨʝʫʛʦʣʴʥʠʢè ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʠʧʘ ʧʦʜʘʚʘʝʤʦʛʦ ʧʠʪʘʥʠʷ (220 ɺ ʠʣʠ 380 ɺ). 

ʈʦʪʦʨ ʩʦʚʝʨʰʘʝʪ ʚʨʘʱʝʥʠʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʢʦʪʦʨʦʝ ʚʦʟʥʠʢʘʝʪ ʚ ʦʙʤʦʪʢʘʭ 

ʚʦʟʙʫʞʜʝʥʠʷ ʩʪʘʪʦʨʘ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʜʚʠʛʘʪʝʣʠ ʩ ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʳʤ ʨʦʪʦ-

ʨʦʤ (ʨʠʩʫʥʦʢ 12), ʩʪʝʨʞʥʠ ʢʦʪʦʨʦʛʦ ʠʟ ʘʣʶʤʠʥʠʷ. 

 
ʈʠʩ. 11. ʋʩʪʨʦʡʩʪʚʦ ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʦʡ ʦʙʤʦʪʢʠ ʨʦʪʦʨʘ [13] 

 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʪʨʝʭʬʘʟʥʦʛʦ ʘʩʠʥʭʨʦʥʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʦʩʥʦʚʘʥ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ 

ʪʨʝʭʬʘʟʥʦʡ ʦʙʤʦʪʢʠ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʝʝ ʚ ʩʝʪʴ ʪʨʝʭʬʘʟʥʦʛʦ ʪʦʢʘ ʩʦʟʜʘʚʘʪʴ ʚʨʘʱʘʶʱʝʝʩʷ ʤʘʛʥʠʪʥʦʝ 

ʧʦʣʝ. ʈʘʩʩʤʦʪʨʠʤ ʚʚʝʜʝʥʠʝ ʧʦʥʷʪʠʷ ʚʨʘʱʘʶʱʝʛʦʩʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʭʦʜʝ ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ ʟʘʥʷ-

ʪʠʡ. ɺ ʰʢʦʣʝ ʠʟʫʯʘʝʪʩʷ  ʚʠʜ ʤʘʛʥʠʪʥʳʭ ʣʠʥʠʡ ʚʦʢʨʫʛ ʨʘʤʢʠ ʩ ʪʦʢʦʤ (ʨʠʩʫʥʦʢ 13.ʘ). ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʨʘʤʢʫ ʙʫʜʝʤ ʦʪʦʞʜʝʩʪʚʣʷʪʴ ʩ ʦʙʤʦʪʢʦʡ (ʨʠʩʫʥʦʢ 13 ʙ) ʠ ʦʙʦʟʥʘʯʘʪʴ ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 

12 ʩ. 

 
ʈʠʩ. 12. ʘ) ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʨʘʤʢʠ ʩ ʪʦʢʦʤ, ʙ) ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʢʘʪʫʰʢʠ,  

ʩ)  ʦʙʦʟʥʘʯʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʦʙʤʦʪʢʠ 

  

ʇʨʠ ʧʨʦʪʝʢʘʥʠʠ ʚ  ʦʙʤʦʪʢʝ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʪʦʢʘ,  ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚʦʢʨʫʛ ʨʘʤʢʠ ʙʫʜʝʪ ʤʝ-

ʥʷʪʴʩʷ ʪʘʢʞʝ ʧʦ ʛʘʨʤʦʥʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ. ɽʩʣʠ ʚʟʷʪʴ ʪʨʠ ʦʜʠʥʘʢʦʚʳʭ ʦʙʤʦʪʢʠ ʠ ʧʨʦʧʫʩʪʠʪʴ ʧʦ ʥʠʤ 

ʦʜʠʥʘʢʦʚʳʝ ʪʦʢʠ, ʪʦ ʤʘʛʥʠʪʥʳʝ ʧʦʣʷ ʢʘʪʫʰʝʢ ʙʫʜʫʪ ʦʜʠʥʘʢʦʚʳʤʠ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ (ʨʠ-

ʩʫʥʦʢ 13). 

 

 

  
 

ʈʠʩ. 13. ʅʘʧʨʘʚʣʝʥʠʝ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʦʙʤʦʪʦʢ ʚ ʢʘʢʦʡ-ʪʦ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 

 

ʇʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʦʙʤʦʪʦʢ ʧʦʜ ʫʛʣʦʤ 120 ʛʨʘʜʫʩʦʚ ʚ ʩʣʫʯʘʝ ʦʜʠʥʘʢʦʚʳʭ ʚ ʥʠʭ ʪʦʢʦʚ ʤʘʛ-

ʥʠʪʥʳʝ ʧʦʣʷ ʚʦʢʨʫʛ ʦʙʤʦʪʦʢ ʙʫʜʫʪ ʦʪʣʠʯʘʪʴʩʷ ʪʦʣʴʢʦ ʥʘʧʨʘʚʣʝʥʠʝʤ (ʨʠʩʫʥʦʢ 14).  

https://agregat.me/information/elektrodvigateli/asinkhronnyj-elektrodvigatel
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ʈʠʩ. 14. ʅʘʧʨʘʚʣʝʥʠʷ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʦʙʤʦʪʦʢ 

 

ʂʘʨʪʠʥʘ ʤʝʥʷʝʪʩʷ, ʝʩʣʠ ʯʝʨʝʟ ʦʙʤʦʪʢʠ ʧʨʦʧʫʩʢʘʪʴ ʧʝʨʝʤʝʥʥʳʝ ʪʦʢʠ, ʦʪʣʠʯʘʶʪʩʷ  ʟʥʘʯʝʥʠ-

ʝʤ ʬʘʟʳ ʥʘ 120 ʛʨʘʜʫʩʦʚ (ʨʠʩʫʥʦʢ 15). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʜʫʣʠ ʚʝʢʪʦʨʦʚ ʠʥʜʫʢʮʠʠ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ 

ʢʘʪʫʰʝʢ ʨʘʟʣʠʯʘʶʪʩʷ ʢʘʢ ʧʦ ʚʝʣʠʯʠʥʝ, ʪʘʢ ʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ. 

 

 

 
ʈʠʩ. 15. ɻʨʘʬʠʢʠ ʪʦʢʦʚ, ʩʦ ʩʜʚʠʛʦʤ ʬʘʟ ʥʘ 120

0 

 

ʉʫʤʤʘʨʥʦʝ ʧʦʣʝ ʠ ʥʘʟʳʚʘʶʪ  ʚʨʘʱʘʶʱʠʤʩʷ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ. ʈʘʩʩʤʦʪʨʠʤ, ʧʦʯʝʤʫ ʦʥʦ 

ʪʘʢ ʥʘʟʳʚʘʝʪʩʷ. ɺ ʥʫʣʝʚʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ (ʨʠʩʫʥʦʢ 15) ʪʦʢ ʚ ʦʙʤʦʪʢʝ ʘ ʨʘʚʝʥ ʥʫʣʶ, ʘ ʟʥʘʯʠʪ ʠ 

ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚ ʵʪʦ ʤʛʥʦʚʝʥʠʝ ʪʦʞʝ ʨʘʚʥʦ ʥʫʣʶ. ʊʦʢ ʚ ʦʙʤʦʪʢʝ ʙ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʥʘʧʨʘʚ-

ʣʝʥʠʝ, ʥʦ ʟʥʘʯʝʥʠʝ ʪʦʢʘ ʤʝʥʴʰʝ ʘʤʧʣʠʪʫʜʥʦʛʦ. ʊʦʢ ʚ ʦʙʤʦʪʢʝ ʩ ʧʦ ʟʥʘʯʝʥʠʶ ʨʘʚʝʥ ʪʦʢʫ ʚ ʦʙʤʦʪʢʝ 

ʙ, ʥʦ ʠʤʝʝʪ ʦʙʨʘʪʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. ʇʦʵʪʦʤʫ ʚʝʢʪʦʨʳ ʠʥʜʫʢʮʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʥʫʣʝʚʦʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ ʥʘʧʨʘʚʣʝʥʳ ʪʘʢ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ16 ʘ. ɺʝʢʪʦʨ ʠʥʜʫʢʮʠʠ ʩʫʤʤʘʨʥʦʛʦ ʤʘʛʥʠʪ-

ʥʦʛʦ ʧʦʣʷ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪʩʷ  ʥʘ ʨʠʩʫʥʢʝ 16 ʘ. 

 

 

        
                ʘ                                                   ʙ                                                 ʚ 

ʈʠʩ. 16. ʅʘʧʨʘʚʣʝʥʠʷ ʠ ʚʝʣʠʯʠʥʳ ʚʝʢʪʦʨʦʚ ʩʫʤʤʘʨʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ  

 ʚ ʨʘʟʣʠʯʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʚ ʦʙʤʦʪʢʘʭ 

 

ʅʘ ʨʠʩʫʥʢʝ 16 ʙ, ʚ ʧʨʠʚʦʜʷʪʩʷ ʚʝʢʪʦʨʳ ʠʥʜʫʢʮʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ  ʦʙʤʦʪʦʢ ʚ ʤʦʤʝʥʪʳ 

ʚʨʝʤʝʥʠ t = T/3 (ʙ) ʠ t=2/3 T (ʚ), ʛʜʝ ʊ ï ʧʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ ʪʦʢʦʚ (ʦʜʠʥʘʢʦʚ ʜʣʷ ʚʩʝʭ ʦʙʤʦʪʦʢ). ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʨʝʟʫʣʴʪʠʨʫʶʱʝʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʪʨʝʭʬʘʟʥʦʡ 

ʦʙʤʦʪʢʠ ʦʧʠʩʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʥʠʤʘʝʪ ʚ ʨʘʟʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʨʘʟʥʫʶ ʦʨʠʝʥʪʘʮʠʶ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʦ ʘʤʧʣʠʪʫʜʘ ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʝʪʩʷ. ʊʦ ʝʩʪʴ ʨʝʟʫʣʴʪʠʨʫʶʱʝʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚʨʘ-

ʱʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʤʦʪʦʢ ʩʪʘʪʦʨʘ (ʈʠʩ. 17). 
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ʈʠʩ. 17. ʀʣʣʶʩʪʨʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚʨʘʱʘʶʱʝʛʦʩʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʝʨʞʥʠ ʨʦʪʦʨʘ ʧʨʦʥʠʟʳʚʘʶʪʩʷ ʚʨʘʱʘʶʱʠʤʩʷ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ, ʧʦʵʪʦʤʫ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʚ ʥʠʭ ʚʦʟʥʠʢʘʶʪ ʠʥʜʫʢʮʠʦʥʥʳʝ ʪʦʢʠ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ, ʩʦʛʣʘʩʥʦ ʟʘʢʦʥʫ ɸʤʧʝʨʘ, ʚʦʟʥʠʢʘʶʪ ʩʠʣʳ (ʈʠʩ. 18), ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʧʨʦʚʦʜʥʠʢʠ, ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʨʘʱʘʶʱʠʭ ʤʦʤʝʥʪʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʨʦʪʦʨ 

ʚʦ ʚʨʘʱʝʥʠʝ.  

 
ʈʠʩ. 18. ʅʘʧʨʘʚʣʝʥʠʝ ʜʝʡʩʪʚʠʷ ʩʠʣʳ ɸʤʧʝʨʘ (ʘ) [15], ʚʦʟʥʠʢʥʦʚʝʥʠʝ  

ʚʨʘʱʘʶʱʠʭ ʩʠʣ ʥʘ ʩʪʝʨʞʥʠ ʨʦʪʦʨʘ (ʙ) 

 

ʉʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʙʫʜʝʪ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, 

ʪʘʢ ʢʘʢ ʧʨʠ ʨʘʚʝʥʩʪʚʝ ʩʢʦʨʦʩʪʝʡ ʠʥʜʫʢʮʠʦʥʥʳʝ ʪʦʢʠ ʠʩʯʝʟʘʶʪ. ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʧʦʣʷ (ʩʠʥʭʨʦʥ-

ʥʘʷ ʯʘʩʪʦʪʘ) ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʯʘʩʪʦʪʝ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ f1 ʠ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ 

ʯʠʩʣʫ ʧʘʨ ʧʦʣʶʩʦʚ: 

, 

ʛʜʝ n1 ï ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʪʘʪʦʨʘ, f1 ï ʯʘʩʪʦʪʘ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, p ï ʯʠʩ-

ʣʦ ʧʘʨ ʧʦʣʶʩʦʚ. ʏʠʩʣʦ ʧʘʨ ʧʦʣʶʩʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʟʦʚ ʩʝʨʜʝʯʥʠʢʘ, ʨʘʟʜʝ-

ʣʝʥʥʦʝ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʧʘʟʦʚ, ʟʘʥʠʤʘʝʤʳʭ ʩʝʢʮʠʷʤʠ ʦʜʥʦʡ ʢʘʪʫʰʢʠ. 

ʈʘʟʥʠʮʘ ʚ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʧʦʣʝʡ ʨʦʪʦʨʘ ʠ ʩʪʘʪʦʨʘ ʥʘʟʳʚʘʝʪʩʷ ʩʢʦʣʴʞʝʥʠʝʤ. ʏʝʤ ʙʦʣʴʰʝ 

ʥʘʛʨʫʟʢʘ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ, ʪʝʤ ʙʦʣʴʰʝ ʩʢʦʣʴʞʝʥʠʝ. ʉʪʝʧʝʥʴ ʦʪʩʪʘʚʘʥʠʷ 

ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ n2 ʦʪ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ n1 ʩʪʘʪʦʨʘ ʦʮʝʥʠʚʘʝʪʩʷ  ʧʦ 

ʬʦʨʤʫʣʝ: 

. 

 ʇʨʠ ʧʫʩʢʝ n2 = 0, S = 1; ʧʨʠ ʭʦʣʦʩʪʦʤ ʭʦʜʝ S = 0,001...0,005; ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʡ ʥʘʛʨʫʟʢʝ S = 

0,03...0,07.  

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʚ ʩʪʘʪʴʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫ ʰʢʦʣʴʥʠ-

ʢʦʚ ʬʠʟʠʯʝʩʢʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʠʥ ʤʠʨʘ, ʨʘʟʚʠʪʠʶ  ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ ʚ 

ʦʙʣʘʩʪʠ ʧʦʥʠʤʘʥʠʷ ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ.  
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ɺ.ʅ. ʊʶʰʥʷʢʦʚ 

 

ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʓʁ ɸʅɸʃʀɿ ʄɸʈʂɽʊʀʅɻʆɺʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ ʅɸ ʆʉʅʆɺɽ 

ʇʈʀʄɽʅɽʅʀʗ ʀʅʉʊʈʋʄɽʅʊʆɺ ORANGE DATA MINING 

 
 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʧʨʠʤʝʥʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʚ ʤʘʨ-

ʢʝʪʠʥʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʳ ʠʥʩʪʨʫʤʝʥʪʳ ʧʣʘʪʬʦʨʤʳ Orange ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʜʘʥʥʳʭ, ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. ʅʘ ʧʨʠʤʝʨʝ ʦʙʫʯʘʶʱʝʛʦ ʜʘʪʘʩʝʪʘ 

çCompany's Ideal Customersè ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʘʨʢʝʪʠʥʛʦʚʦʡ 

ʩʪʨʘʪʝʛʠʠ ʢʦʤʧʘʥʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʤʘʨʢʝʪʠʥʛ, ʩʝʛʤʝʥʪʘʮʠʷ ʢʣʠʝʥʪʦʚ, ʚʠ-

ʟʫʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ. 

 

V.N. Tyushnyakov 

 

INTELLIGENT ANALYSIS OF MARKETING ACTIVITIES BASED ON THE APPLICATION 

OF ORANGE DATA MINING TOOLS  

 

 

Abstract. The issues of using data mining in marketing activities are considered. Orange platform 

tools for data visualization, machine learning and big data analysis are illustrated. Using the ñCompany's 

Ideal Customersò training dataset as an example, an analysis of the target audience was carried out when 

developing the companyôs marketing strategy. 

Key words: Data mining, marketing, customer segmentation, data visualization. 
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ʋʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʧʨʦʨʳʚʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʠʥʩʪʨʫ-

ʤʝʥʪʦʚ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʦʨʛʘʥʘʤ ʚʣʘʩʪʠ ʠ ʙʠʟʥʝʩʫ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʥʝʧʨʝ-

ʨʳʚʥʦʤ ʬʦʨʤʘʪʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʦʥʠʪʦʨʠʥʛ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʘʢ ʦʙʲʸʤ ʧʨʠʥʷʪʳʭ ʤʘʨʢʝʪʠʥʛʦ-

ʚʳʭ, ʬʠʥʘʥʩʦʚʳʭ ʨʝʰʝʥʠʡ, ʧʦʚʝʜʝʥʠʝ ʢʣʠʝʥʪʦʚ ʠ ʢʦʥʢʫʨʝʥʪʦʚ, ʠʟʤʝʥʝʥʠʷ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʠ 

ʩʬʝʨʝ ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝʥʠʡ [3, 5, 7]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [4] ʧʦʜ ʪʝʨʤʠʥʦʤ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ (Big Data) ʧʦʥʠʤʘʶʪ: çé ʙʦʣʴʰʠʝ 

ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʪʘʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʢʘʢ ʦʙʲʝʤ, ʨʘʟʥʦʦʙ-

ʨʘʟʠʝ, ʩʢʦʨʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʠ ʚʘʨʠʘʪʠʚʥʦʩʪʴ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʤʘʩʰʪʘ-

ʙʠʨʦʚʘʥʠʷ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ, ʫʧʨʘʚʣʝʥʠʷ ʠ ʘʥʘʣʠʟʘè. 

ʄʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ (ʀɸɼ) ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 1 [1]. 

 
ʈʠʩ. 1. ʄʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ [1] 

 

ʋʜʦʙʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ 

Orange ï ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ, ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. 

Orange ʷʚʣʷʝʪʩʷ ʇʆ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, ʚʳʧʫʱʝʥʥʳʤ ʧʦʜ ʣʠʮʝʥʟʠʝʡ GPL ʠ ʨʘʟʤʝʱʝʥ-

ʥʳʤ ʥʘ GitHub, ʠʤʝʝʪ ʠʥʪʝʨʬʝʡʩ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʢʘʯʝʩʪ-

ʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ. ɺʠʟʫʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ, ʚ ʢʦʪʦʨʦʤ ʨʘʙʦʯʠʝ ʧʨʦʮʝʩʩʳ ʩʦʟʜʘʶʪʩʷ ʧʫʪʝʤ ʩʚʷʟʳʚʘʥʠʷ ʧʨʝʜʦʧʨʝ-

ʜʝʣʝʥʥʳʭ ʠʣʠ ʩʦʟʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚʠʜʞʝʪʦʚ, ʘ ʦʧʳʪʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

Orange ʚ ʢʘʯʝʩʪʚʝ ʙʠʙʣʠʦʪʝʢʠ Python ʜʣʷ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʤʠ ʠ ʠʟʤʝʥʝʥʠʷ ʚʠʜʞʝʪʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʙʳʣ ʚʳʙʨʘʥ ʨʝʩʫʨʩ https://www.kaggle.com. ʕʪʦʪ 

ʨʝʩʫʨʩ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʥʘʙʦʨʘʤ ʜʘʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʚʦʝʦʙʨʘʟʥʫʶ ʩʦʮʠʘʣʴʥʫʶ ʩʝʪʴ ʜʣʷ ʜʘʪʘ-ʩʘʡʝʥʪʠʩʪʦʚ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʢʫʨʩʦʚ ʧʦ ʦʩʥʦʚʘʤ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʩʦʨʝʚʥʦʚʘʥʠʡ 

ʧʦ ʘʥʘʣʠʟʫ ʜʘʥʥʳʭ. 

ʅʘʙʦʨ ʜʘʥʥʳʭ, ʜʦʩʪʫʧʥʳʡ ʧʦ ʩʩʳʣʢʝ:  

https://www.kaggle.com/datasets/whenamancodes/customer-personality-

analysis/download?datasetVersionNumber=1, 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʦʙʫʯʘʶʱʠʡ ʜʘʪʘʩʝʪ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʘʥʘʣʠʟʘ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʩʪʨʘʪʝʛʠʠ ʢʦʤʧʘʥʠʠ.  

ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ ʚʠʜʞʝʪʘ Orange çData Tableè, ʧʦʟʚʦʣʷʶʱʝʛʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʜʘʥʥʳʝ ʚ 

ʫʜʦʙʥʦʤ ʪʘʙʣʠʯʥʦʤ ʚʠʜʝ, ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

https://en.wikipedia.org/wiki/GPL
https://en.wikipedia.org/wiki/GitHub
https://www.kaggle.com/datasets/whenamancodes/customer-personality-analysis/download?datasetVersionNumber=1
https://www.kaggle.com/datasets/whenamancodes/customer-personality-analysis/download?datasetVersionNumber=1
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ʈʠʩ. 2 . ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʜʞʝʪʘ çData Tableè ʚ Orange 

 

ɼʘʪʘʩʝʪ çmarketing_campaign.csvè ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 2215 ʢʣʠʝʥʪʘʭ ʢʦʤʧʘʥʠʠ, 

ʪ.ʝ. ʚʢʣʶʯʘʝʪ 2215 ʩʪʨʦʢ (ʵʢʟʝʤʧʣʷʨʦʚ ʜʘʥʥʳʭ). ʂʘʞʜʘʷ ʩʪʨʦʢʘ ʩʦʜʝʨʞʠʪ 21 ʘʪʨʠʙʫʪ, ʩʨʝʜʠ ʢʦʪʦ-

ʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʣʠʝʥʪʘ; ʩʝʤʝʡʥʦʝ ʧʦʣʦʞʝʥʠʝ ʢʣʠʝʥʪʘ; ʛʦʜʦʚʦʡ 

ʩʝʤʝʡʥʳʡ ʜʦʭʦʜ ʢʣʠʝʥʪʘ; ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʝʡ ʚ ʩʝʤʴʝ ʢʣʠʝʥʪʘ; ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʩ ʤʦʤʝʥʪʘ ʧʦʩʣʝʜʥʝʡ 

ʧʦʢʫʧʢʠ ʢʣʠʝʥʪʘ; ʩʫʤʤʘ, ʧʦʪʨʘʯʝʥʥʘʷ ʥʘ ʬʨʫʢʪʳ; ʩʫʤʤʘ, ʧʦʪʨʘʯʝʥʥʘʷ ʥʘ ʤʷʩʥʳʝ ʧʨʦʜʫʢʪʳ; ʩʫʤʤʘ, 

ʧʦʪʨʘʯʝʥʥʘʷ ʥʘ ʩʣʘʜʦʩʪʠ; ʩʫʤʤʘ, ʧʦʪʨʘʯʝʥʥʘʷ ʥʘ ʟʦʣʦʪʦ; ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʝʱʝʥʠʡ ʚʝʙ-ʩʘʡʪʘ ʢʦʤʧʘ-

ʥʠʠ; ʢʦʣʠʯʝʩʪʚʦ ʧʦʢʫʧʦʢ, ʩʦʚʝʨʰʝʥʥʳʭ ʯʝʨʝʟ ʚʝʙ-ʩʘʡʪ ʢʦʤʧʘʥʠʠ; ʢʦʣʠʯʝʩʪʚʦ ʧʦʢʫʧʦʢ, ʩʦʚʝʨʰʝʥ-

ʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʤʘʛʘʟʠʥʘʭ; ʢʦʣʠʯʝʩʪʚʦ ʧʦʢʫʧʦʢ, ʩʦʚʝʨʰʝʥʥʳʭ ʩʦ ʩʢʠʜʢʦʡ ʠ ʜʨʫʛʠʝ ʘʪʨʠʙʫ-

ʪʳ. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʦ ʢʣʠʝʥʪʘʭ ʢʦʤʧʘʥʠʠ. 

 
ʈʠʩ. 3. ʄʦʜʝʣʴ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ Orange 
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ɺ ʤʦʜʝʣʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʦ ʢʣʠʝʥʪʘʭ ʢʦʤʧʘʥʠʠ ʩ ʧʦʤʦʱʴʶ ʚʠʜʞʝʪʘ çDistancesè ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʤʝʪʨʠʢʠ ʨʘʩʩʪʦʷʥʠʡ. ʀʩʧʦʣʴʟʫʷ ʧʦʣʫʯʝʥʥʫʶ ʤʘʪʨʠʮʫ ʨʘʩʩʪʦʷʥʠʡ ʠ ʚʠʜʞʝʪ 

çHierarchical Clusteringè ʚʳʧʦʣʥʠʤ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʢʣʘʩʪʝʨʠʟʘʮʠʶ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʛʨʫʧʧ (ʢʣʘ-

ʩʪʝʨʦʚ) ʚ ʥʘʙʦʨʝ ʜʘʥʥʳʭ ʦ ʢʣʠʝʥʪʘʭ ʢʦʤʧʘʥʠʠ (ʩʤ. ʨʠʩʫʥʦʢ 4). 

 

 
ʈʠʩ. 4. ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʚ Orange 

 

ʂʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʛʨʫʧʧ ʧʦʪʨʝʙʠʪʝʣʝʡ (ʚʝʜʫʱʠʭ 

ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʧʨʝʜʧʦʯʠʪʘʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʜʫʢʪʳ, ʥʦʩʷʱʠʭ ʦʯʢʠ, ʠ ʪ.ʧ.). ʈʘʟʙʠʝ-

ʥʠʝ ʥʘ ʢʣʘʩʪʝʨʳ ʧʦʟʚʦʣʷʝʪ ʨʫʢʦʚʦʜʩʪʚʫ ʢʦʤʧʘʥʠʠ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ ï ʥʘ ʢʘʢʫʶ ʘʫʜʠʪʦʨʠʶ ʩʪʦʠʪ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʧʣʘʥʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʣʠʮʘ ʧʨʠʥʠʤʘʶʱʠʝ ʨʝʰʝ-

ʥʠʷ ʤʦʛʫʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʙʫʜʫʱʝʝ ʧʦʚʝʜʝʥʠʝ ʧʦʢʫʧʘʪʝʣʝʡ (ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ, ʪʘʨʛʝʪʠʨʦʚʘʥʠʝ) [2]. 

ʀʥʩʪʨʫʤʝʥʪ çScatter Plotè ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʘʥʘʣʠʟʘ ʟʘʚʠʩʠʤʦʩʪʝʡ ʘʪʨʠʙʫʪʦʚ ʠʟʫʯʘʝʤʳʭ ʤʘʨ-

ʢʝʪʠʥʛʦʚʳʭ ʜʘʥʥʳʭ. ʅʘʟʚʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʠʟʫʘʣʠʟʘʮʠʶ ʜʚʫʭʤʝʨʥʦʡ ʪʦʯʝʯʥʦʡ 

ʜʠʘʛʨʘʤʤʳ. ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʠʚʝʜʝʥ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʘʪʨʠʙʫʪʦʚ çIncomeè (ʛʦʜʦʚʦʡ ʩʝʤʝʡʥʳʡ 

ʜʦʭʦʜ ʢʣʠʝʥʪʘ) ʠ çMntFruitsè (ʩʫʤʤʘ, ʧʦʪʨʘʯʝʥʥʘʷ ʥʘ ʬʨʫʢʪʳ ʟʘ ʧʦʩʣʝʜʥʠʝ 2 ʛʦʜʘ). 

 
 

ʈʠʩ. 5. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʜʞʝʪʘ çScatter Plotè ʧʨʠ ʘʥʘʣʠʟʝ ʘʪʨʠʙʫʪʦʚ Income ʠ MntFruits 
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ʊʘʢʞʝ ʩ ʧʦʤʦʱʴʶ ʚʠʜʞʝʪʘ çScatter Plotè ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʚʠʟʫʘʣʠ-

ʟʘʮʠʶ ʜʘʥʥʳʭ (Find Informative Projections) ʜʣʷ ʧʦʠʩʢʘ ʠ ʧʦʩʪʨʦʝʥʠʷ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʭ 

ʜʠʘʛʨʘʤʤ ʨʘʩʩʝʠʚʘʥʠʷ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʚ ʩʪʘʪʴʝ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Orange data mining ʧʦʜʪʚʝʨʞʜʘʶʪ ʘʢʪʫ-

ʘʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʚ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʢʦʤʧʘʥʠʠ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʙʠʟʥʝʩ-

ʘʥʘʣʠʪʠʢʠ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʙʦʨ ʠ ʛʣʫʙʠʥʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, 

ʚʠʟʫʘʣʠʟʘʮʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʮʝʥʘʨʠʝʚ ʠʟʤʝʥʝʥʠʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

[6]. ɺ ʤʘʨʢʝʪʠʥʛʝ ʀɸɼ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʧʦʯʪʝʥʠʡ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʩʝʛ-

ʤʝʥʪʘʮʠʠ ʨʳʥʢʘ, ʦʧʪʠʤʠʟʘʮʠʠ ʮʝʥʦʚʦʡ ʧʦʣʠʪʠʢʠ, ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʟʘʜʘʯ. ʉ 

ʧʦʤʦʱʴʶ ʀɸɼ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʢʘʥʘʣʳ ʧʨʦʜʚʠʞʝʥʠʷ ʪʦʚʘʨʦʚ ʠʣʠ ʫʩʣʫʛ, 

ʘ ʪʘʢʞʝ ʚʳʷʚʠʪʴ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʨʝʰʝʥʠʝ ʢʣʠʝʥʪʘ ʦ ʧʦʢʫʧʢʝ. 
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ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ï ʧʨʦʮʝʩʩ ʘʥʘʣʠʟʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠ ʩʦ-

ʧʫʪʩʪʚʫʶʱʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʪʘ. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʨʫʯʥʦʝ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ-

ʥʦʝ. ʈʫʯʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʧʨʦʚʝʨʢʘ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʯʝʣʦʚʝʢʦʤ ʙʝʟ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʥʘʧʨʠʤʝʨ, ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʚʝʨʢʘ ʚʠʟʫʘʣʴʥʦʡ ʣʦʛʠʢʠ ʨʘʙʦʪʳ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʨʦʚʝʨʢʘ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʪʘʢ ʜʘʣʝʝ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʪʝʩ-

ʪʠʨʦʚʘʥʠʝ ï ʵʪʦ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʩ ʮʝ-

ʣʴʶ ʚʳʧʦʣʥʠʪʴ ʟʘʜʘʥʥʳʝ ʪʝʩʪʦʚʳʝ ʩʮʝʥʘʨʠʠ. ɼʘʥʥʳʡ ʚʠʜ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥ ʥʘ ʫʣʫʯʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʠ ʩʢʦʨʦʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʷ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʷʪʴ ʚ ʫʞʝ 

ʩʪʘʙʠʣʴʥʳʡ ʠ ʨʝʜʢʦ ʠʟʤʝʥʷʝʤʳʡ ʧʨʦʝʢʪ, ʧʦʩʢʦʣʴʢʫ ʪʦʣʴʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʪʝʩ-

ʪʠʨʦʚʘʥʠʝ ʙʫʜʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ. ʇʨʠʥʮʠʧʠʘʣʴʥʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʨʫʯʥʳʤ ʠ ʘʚʪʦʤʘʪʠ-

ʟʠʨʦʚʘʥʥʳʤ ʪʝʩʪʠʨʦʚʘʥʠʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʪʝʩʪʦʚʳʝ ʩʮʝʥʘʨʠʠ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪʩʷ 

ʚʨʫʯʥʫʶ, ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʷʪ ʦʪ ʩʧʝʮʠʘʣʠʩʪʘ, ʪʦ ʝʩʪʴ, ʝʛʦ ʩʢʦʨʦʩʪʠ, ʚʥʠʤʘʪʝʣʴʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʥʝ 

ʤʝʥʝʝ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʪʝʩʪʦʚʳʝ ʩʮʝʥʘʨʠʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ, ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʤʥʦʛʦʢʨʘʪʥʦ ʠ ʙʝʟ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ.  

ɺʩʝ ʚʠʜʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʛʨʫʧ-

ʧʳ [2]: 

1. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ï ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʨʦʚʝʨʢʫ ʬʫʥʢʮʠʡ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʚʝʨʷʝʤʦʛʦ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʥʘ ʧʨʦʚʝʨʢʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ. ʉʶʜʘ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʥʦʩʷʪ ʘʥʘʣʠʟ ʩʧʝʮʠʬʠʢʘʮʠʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʢʦʤʧʦʥʝʥʪʘ ʠʣʠ ʩʠʩʪʝʤʳ ʚ 

ʮʝʣʦʤ; ʪʝʩʪʠʨʦʚʘʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʮʝʣʦʩʪʥʦʩʪʴ, ʜʦʩʪʫʧʥʦʩʪʴ); ʪʝʩʪʠ-

ʨʦʚʘʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. 

2. ʅʝʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ï ʦʧʠʩʳʚʘʶʪ ʪʝʩʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʨʝʥʳ ʨʘʟʣʠʯʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ (ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʫʩʪʘʥʦʚʢʘ, ʫʜʦʙʩʪʚʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʦʪʢʘʟ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ, ʢʦʥʬʠʛʫʨʘ-

ʮʠʷ). 

3. ʉʚʷʟʘʥʥʳʝ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʚʠʜʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ï ʵʪʦ ʧʨʦʮʝʩʩ ʧʨʦʚʝʨʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʢʦʜ. ɼʘʥʥʳʡ ʚʠʜ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʧʦʟʚʦʣʷʝʪ ʫʙʝʜʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʥʝ ʧʨʠʚʝʣʠ ʢ ʦʰʠʙʢʘʤ ʠʣʠ ʥʘʨʫʰʝʥʠʶ ʨʘʙʦʪʦ-

ʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤʳ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʠʟʤʝʥʝʥʠʷʤʠ, ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʪʝʩʪʠʨʦʚʘʥʠʷ: 

¶ ʨʝʛʨʝʩʩʠʦʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ (Regression Testing) ï ʧʨʦʚʝʨʢʘ ʪʦʛʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʥʝ 

ʧʦʚʣʠʷʣʠ ʥʘ ʨʘʙʦʪʫ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʬʫʥʢʮʠʡ; 

¶ smoke ʪʝʩʪʠʨʦʚʘʥʠʝ (Smoke Testing) ï ʪʝʩʪʠʨʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʚʳʧʦʣʥʷʝʪʩʷ ʜʣʷ ʧʨʦ-

ʚʝʨʢʠ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʧʨʠʣʦʞʝʥʠʷ ʠʣʠ ʩʠʩʪʝʤʳ ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʠʟʤʝʥʝʥʠʡ; 

¶ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩʙʦʨʢʠ (Build testing) ï ʧʨʦʮʝʩʩ ʧʨʦʚʝʨʢʠ ʢʦʤʧʣʝʢʪʘ ʧʨʦʛʨʘʤʤʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʧʨʠʣʦʞʝʥʠʝ ʠʣʠ ʩʠʩʪʝʤʫ, ʠ ʛʦʪʦʚʷʪʩʷ ʢ ʚʳʧʫʩʢʫ ʚ ʢʘʯʝʩʪʚʝ ʨʝʣʠ-

ʟʘ. 

ʇʨʦʮʝʩʩʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʳ ʤʝʞ-

ʜʫ ʩʦʙʦʡ, ʪʝʤ ʩʘʤʳʤ ʤʝʪʦʜʦʣʦʛʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʦʛʫʪ ʪʘʢʞʝ ʦʪʥʦʩʠʪʴʩʷ ʢ ʤʝʪʦʜʦʣʦʛʠʷʤ ʨʘʟʨʘ-

ʙʦʪʢʠ. 

ʇʦʜ ʤʝʪʦʜʦʣʦʛʠʝʡ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʥʘʙʦʨ ʧʨʠʥʮʠʧʦʚ, ʠʜʝʡ, ʤʝʪʦʜʦʚ ʠ ʢʦʥ-

ʮʝʧʪʦʚ, ʢ ʢʦʪʦʨʳʤ ʧʨʠʙʝʛʘʶʪ ʧʨʠ ʨʘʙʦʪʝ ʥʘʜ ʧʨʦʝʢʪʦʤ. ʈʘʩʩʤʦʪʨʠʤ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʤʝʪʦ-

ʜʦʣʦʛʠʠ. 

ʄʦʜʝʣʴ ʚʦʜʦʧʘʜʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʣʝʜʫʶʱʠʭ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ ʵʪʘʧʦʚ. 

ɺʥʘʯʘʣʝ ʠʜʝʪ ʥʘʧʠʩʘʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ, ʜʘʣʝʝ ʘʥʘʣʠʟ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʘʡʪʘ, ʩʣʝʜʫʶʱʠʝ 

ʵʪʘʧʳ ʙʫʜʫʪ ʟʘʢʣʶʯʘʪʴʩʷ ʚ ʥʘʧʠʩʘʥʠʠ ʢʦʥʪʝʥʪʘ, ʜʠʟʘʡʥʘ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ, ʟʘʚʝʨʰʠʪʩʷ ʚʩʝ ʛʝ-

ʥʝʨʘʣʴʥʳʤ ʪʝʩʪʠʨʦʚʘʥʠʝʤ ʠ ʧʨʠʝʤʢʦʡ ʧʨʦʝʢʪʘ. ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʢʦʤʘʥʜʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦʜ-

ʢʣʶʯʘʝʪʩʷ ʥʘ ʵʪʘʧʝ ʪʨʝʙʦʚʘʥʠʡ, ʩʧʝʮʠʘʣʠʩʪʳ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʩʪʨʘʪʝʛʠʶ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʧʦʜʨʦʙ-

ʥʳʡ ʧʣʘʥ, ʢ ʪʝʩʪʠʨʦʚʘʥʠʶ ʧʨʠʩʪʫʧʘʶʪ ʪʦʣʴʢʦ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ. 
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ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʞʝʩʪʢʦʡ ʤʦʜʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ, ʪʘʢ ʢʘʢ ʠʩʧʦʣʥʝʥʠʝ ʧʨʦʝʢ-

ʪʘ ʠʜʝʪ ʩʪʨʦʛʦ ʧʦʵʪʘʧʥʦ, ʥʝ ʜʦʧʫʩʢʘʷ ʤʘʣʝʡʰʝʛʦ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʧʣʘʥʘ. ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʪʘʢʦʡ ʤʦ-

ʜʝʣʠ ʦʪʥʦʩʷʪ ʝʝ ʧʨʦʩʪʦʪʫ ʠ ʜʦʩʪʫʧʥʦʩʪʴ, ʚʩʝ ʵʪʘʧʳ ʠʜʫʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʘʞʜʳʡ ʧʦʩʣʝʜʫʶʱʠʡ 

ʥʝ ʥʘʯʠʥʘʝʪʩʷ, ʧʦʢʘ ʥʝ ʟʘʢʦʥʯʠʪʩʷ ʧʨʝʜʳʜʫʱʠʡ. ʉʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ï ʦʥʘ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʪʦʯʥʦʝ ʟʥʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʭʦʯʝʪʩʷ ʨʝʘʣʠʟʦʚʘʪʴ ʥʘ ʩʘʡʪʝ, ʧʦʪʦʤʫ ʯʪʦ ʧʨʠ ʨʝʘʣʴʥʦʤ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʠ ʦʙʳʯʥʦ ʪʨʫʜʥʦ ʩʨʘʟʫ ʞʝ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʮʝʣʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʤʦʜʝʣʴ ʥʝ ʧʦʜʦʡʜʝʪ ʜʣʷ ʙʦʣʴʰʠʭ ʧʨʦʝʢʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʠʟʤʝʥʝ-

ʥʠʠ ʵʪʘʧʦʚ ʨʘʟʨʘʙʦʪʢʠ ʦʥʘ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʭʫʞʝ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʞʠʟʥʝʥʥʦʛʦ 

ʮʠʢʣʘ ʤʝʪʦʜʦʣʦʛʠʠ ʚʦʜʦʧʘʜʘ. 

 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʤʝʪʦʜʦʣʦʛʠʠ ʚʦʜʦʧʘʜʘ 

 

ʀʪʝʨʘʪʠʚʥʘʷ ʠʣʠ ʠʪʝʨʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʨʘʟʨʘʙʦʪʢʠ. ʉʫʪʴ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, 

ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʚʝʜʝʪʩʷ ʥʝʙʦʣʴʰʠʤʠ ʵʪʘʧʘʤʠ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʘʥʘʣʠʟʫ ʠ ʧʦ-

ʩʣʝʜʫʶʱʝʡ ʢʦʨʨʝʢʪʠʨʦʚʢʝ, ʝʩʣʠ ʦʥʘ ʪʨʝʙʫʝʪʩʷ. ʂʘʢ ʪʦʣʴʢʦ ʟʘʚʝʨʰʘʝʪʩʷ ʠʪʝʨʘʮʠʷ, ʥʘʯʠʥʘʝʪʩʷ ʵʪʘʧ 

ʪʝʩʪʠʨʦʚʘʥʠʷ, ʝʛʦ ʨʝʟʫʣʴʪʘʪʳ ʙʫʜʫʪ ʫʯʠʪʳʚʘʪʴʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʮʠʢʣʝ ʨʘʟʨʘʙʦʪʢʠ. ɺ ʨʘʤʢʘʭ ʪʝʩʪʠ-

ʨʦʚʘʥʠʷ ʪʘʢʦʡ ʧʦʜʭʦʜ ʭʦʨʦʰ ʪʝʤ, ʯʪʦ ʚʨʝʤʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʣʝʜʫʶʱʝʡ ʠʪʝʨʘʮʠʠ ʤʦʞʥʦ ʧʨʝʜʩʢʘ-

ʟʘʪʴ ʠ ʦʮʝʥʠʪʴ ʙʦʣʝʝ ʢʦʨʨʝʢʪʥʦ. 

ʋʩʣʦʚʥʦ ʚ ʠʪʝʨʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 4 ʵʪʘʧʘ: 

1. ʌʘʟʘ ʪʨʝʙʦʚʘʥʠʡ ï ʧʝʨʚʠʯʥʳʡ ʵʪʘʧ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʘʥʘʣʠʟ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʟʘʢʘʟʯʠʢʘ ʠ ʚʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʬʦʨʤʫʣʠ-

ʨʫʝʪʩʷ ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʦʨʷʜʦʢ ʠ ʩʨʦʢʠ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʜʫʢʪʘ. 

2. ʌʘʟʘ ʜʠʟʘʡʥʘ ʠ ʨʘʟʨʘʙʦʪʢʠ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʩʦʟʜʘʶʪ ʧʨʦʪʦʪʠʧ ʠʣʠ ʜʠʟʘʡʥ ʙʫʜʫʱʝʛʦ ʧʨʦ-

ʜʫʢʪʘ, ʘ ʟʘʪʝʤ ʠʜʝʪ ʩʪʘʜʠʷ ʨʘʟʨʘʙʦʪʢʠ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʠʟʘʡʥʝ ʠ ʪʨʝʙʦʚʘʥʠʷʭ. 

3. ʌʘʟʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ï ʧʨʝʜʧʦʩʣʝʜʥʠʡ ʵʪʘʧ, ʚ ʢʦʪʦʨʦʤ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʧʨʦ-

ʜʫʢʪ ʧʨʦʪʝʩʪʠʨʦʚʘʥ ʠ ʚʥʝʜʨʝʥ. 

4. ʌʘʟʘ ʦʮʝʥʢʠ ï ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ ʵʪʘʧ, ʚ ʢʦʪʦʨʦʤ ʦʮʝʥʠʚʘʶʪ ʵʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʠʥʠʤʘ-

ʶʪ ʨʝʰʝʥʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠʪʝʨʘʪʠʚʥʦʡ ʤʦʜʝʣʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʨʠʩʢʦʚ. ʅʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ 

ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʢʦʥʬʣʠʢʪ ʤʝʞʜʫ ʪʨʝʙʦʚʘʥʠʷʤʠ ʠ ʨʘʟʨʘʙʦʪʢʦʡ. ʀʟ ʵʪʦʛʦ ʚʳʪʝʢʘʝʪ ʚʪʦʨʦʝ ʧʨʝ-

ʠʤʫʱʝʩʪʚʦ ï ʦʨʛʘʥʠʟʘʮʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ɸ ʪʨʝʪʠʡ ʧʣʶʩ ʚ ʪʦʤ, ʯʪʦ ʟʘʧʫʩʢ ʧʨʦʜʫʢʪʘ 

ʧʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʙʫʜʝʪ ʙʳʩʪʨʳʤ ʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʥʝʜʦʯʝʪʘʤʠ. ʅʝʜʦʩʪʘʪʢʠ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʥʝ ʢʘʞʜʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦʜʭʦʜʷʪ ʜʣʷ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ, ʘ 

ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʢʣʘʜʳʚʘʪʴ ʙʦʣʴʰʝ ʨʝʩʫʨʩʦʚ ʥʘ ʢʦʤʤʫʥʠʢʘʮʠʶ, ʪʘʢ ʢʘʢ ʜʘʥʥʘʷ ʤʦʜʝʣʴ ʧʦʜʨʘ-
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ʟʫʤʝʚʘʝʪ ʯʘʩʪʫʶ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʪʝʨʘʪʠʚʥʦʡ 

ʤʦʜʝʣʠ. 

 

 
ʈʠʩ. 2. ʉʭʝʤʘ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʪʝʨʘʪʠʚʥʦʡ ʤʦʜʝʣʠ 

 

ʕʢʩʪʨʝʤʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ï ʝʱʝ ʦʜʥʘ ʤʦʜʝʣʴ ʛʠʙʢʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʚ ʥʝʡ ʧʨʝʜʧʦʣʘʛʘʶʪʩʷ ʢʦʨʦʪʢʠʝ ʮʠʢʣʳ ʨʘʟʨʘʙʦʪʢʠ, ʧʨʦʝʢʪ ʨʘʟʜʝʣʝʥ ʥʘ ʧʨʦʩʪʳʝ ʠʥ-

ʞʝʥʝʨʥʳʝ ʟʘʜʘʯʠ, ʧʨʦʛʨʘʤʤʠʩʪʳ ʨʝʘʣʠʟʫʶʪ ʧʨʦʩʪʫʶ ʯʘʩʪʴ ʬʫʥʢʮʠʦʥʘʣʘ ʠ ʚʦʟʚʨʘʱʘʶʪʩʷ ʢ ʟʘʢʘʟ-

ʯʠʢʫ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʈʘʟʨʘʙʦʪʢʘ ʠʜʝʪ ʜʘʣʴʰʝ, ʫʯʠʪʳʚʘʷ ʦʪʟʳʚ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥ-

ʥʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʧʘʨʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ (pair programming) ï ʵʪʦ ʤʝʪʦʜʠʢʘ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʚʝʩʴ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʢʦʜ ʧʠʰʝʪʩʷ ʜʚʫʤʷ ʧʨʦʛʨʘʤʤʠʩʪʘʤʠ ʥʘ ʦʜʥʦʤ ʢʦʤʧʴʶʪʝʨʝ. ʆʙʳʯʥʦ ʵʢʩ-

ʪʨʝʤʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʤ, ʛʜʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʜʫʢʪʫ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʪʩʷ.  

ʕʢʩʪʨʝʤʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʩʣʝʜʫʝʪ ʟʘ ʨʘʟʨʘʙʦʪʢʦʡ ʯʝʨʝʟ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʧʦʜʭʦʜ ʢ 

ʪʝʩʪʠʨʦʚʘʥʠʶ ʟʜʝʩʴ ʩʣʝʜʫʶʱʠʡ. ʌʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʙʫʜʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʧʦʤʦʱʴʶ unit test, 

ʢʦʪʦʨʳʝ ʧʠʰʫʪ ʩʘʤʠ ʧʨʦʛʨʘʤʤʠʩʪʳ. ʇʝʨʚʳʡ ʧʨʠʥʮʠʧ ï ʢʘʞʜʳʡ ʤʦʜʫʣʴ ʜʦʣʞʝʥ ʠʤʝʪʴ unit test, ʪʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʝʛʨʝʩʩʠʦʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʦʰʠ-

ʙʦʢ ʠʩʧʨʘʚʣʷʶʪʩʷ ʚ ʭʦʜʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɺʪʦʨʦʡ ʧʨʠʥʮʠʧ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʪʝʩʪ ʦʧʨʝʜʝ-

ʣʷʝʪ ʢʦʜ ʠ ʯʘʩʪʴ ʢʦʜʘ ʧʦʧʘʜʘʝʪ ʚ ʨʝʧʦʟʠʪʦʨʠʡ ʪʦʛʜʘ, ʢʦʛʜʘ ʧʨʦʰʣʠ ʪʝʩʪʳ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʡ ʤʦʜʝʣʠ: 

¶ ʥʝʧʨʝʨʳʚʥʘʷ ʠʥʪʝʛʨʘʮʠʷ: ʥʦʚʳʝ ʤʦʜʫʣʠ ʩʨʘʟʫ ʞʝ ʧʦʧʘʜʘʶʪ ʚ ʨʝʧʦʟʠʪʦʨʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʚʳʷʚʠʪʴ ʦʰʠʙʢʫ ʠ ʢʦʥʬʣʠʢʪ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ; 

¶ ʧʨʦʩʪʦʪʘ ʢʦʜʘ: ʧʘʨʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʧʠʩʘʥʠʝ ʢʦʜʘ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ 
ʠ ʧʦʥʷʪʥʳʤ, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʣʝʛʢʦʩʪʴ ʚ ʧʦʥʠʤʘʥʠʠ ʠ ʧʦʜʜʝʨʞʢʝ. 

ʅʝʜʦʩʪʘʪʢʠ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʘ ʧʦʩʪʦ-

ʷʥʥʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʦʪ ʟʘʢʘʟʯʠʢʘ. ɽʩʣʠ ʦʥ ʥʝ ʙʫʜʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘ-

ʙʦʪʢʠ, ʪʦ ʠ ʨʘʟʨʘʙʦʪʢʘ ʙʫʜʝʪ ʥʝʵʬʬʝʢʪʠʚʥʦʡ, ʪʘʢʞʝ ʜʣʷ ʫʯʘʩʪʠʷ ʧʘʨʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʝʦʙ-

ʭʦʜʠʤʳ ʩʧʝʮʠʘʣʠʩʪʳ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʢʦʪʦʨʳʭ ʥʝ ʪʘʢ ʧʨʦʩʪʦ ʥʘʡʪʠ. ʄʝʪʦʜʦʣʦʛʠʷ ʵʢʩʪʨʝ-

ʤʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʠʤʘ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

Agile ʤʝʪʦʜʦʣʦʛʠʷ [1] ï ʵʪʦ ʛʠʙʢʠʡ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʝʢʪʘʤʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʳʡ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪ ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʤʘʥʜʘʭ. ʇʦʜʭʦʜ ʚ agile ʧʨʝʜʧʦ-

ʣʘʛʘʝʪ ʨʘʟʙʠʚʢʫ ʧʨʦʝʢʪʘ ʥʘ ʵʪʘʧʳ, ʘ ʪʘʢʞʝ ʥʝʧʨʝʨʳʚʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ, ʚ 

ʨʘʤʢʘʭ ʧʦʜʭʦʜʘ ʢʦʤʘʥʜʳ ʩʣʝʜʫʶʪ ʮʠʢʣʫ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʚʳʧʦʣʥʝʥʠʷ ʠ ʦʮʝʥʢʠ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ 

ʤʝʪʦʜʦʣʦʛʠʷ ʷʚʣʷʝʪʩʷ ʩʝʤʝʡʩʪʚʦʤ ʛʠʙʢʠʭ ʧʦʜʭʦʜʦʚ ʢ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

Agile-ʤʝʪʦʜʦʚ ʤʥʦʛʦ, ʩʘʤʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ï ʵʪʦ scrum ʠ kanban. ʆʩʥʦʚʥʳʤ ʦʪʣʠʯʠʝʤ ʦʪ ʜʨʫ-

ʛʠʭ ʤʝʪʦʜʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ Agile ʧʨʝʜʧʦʣʘʛʘʝʪ ʘʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘ-

ʤʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʦʤʘʥʜ, ʚ ʝʝ ʦʩʥʦʚʝ ʣʝʞʘʪ ʦʪʢʨʳʪʦʝ ʦʙʱʝʥʠʝ, ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʠ ʜʦ-

ʚʝʨʠʪʝʣʴʥʳʝ ʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʮʝʩʩʘ. Agile ʧʦʟʚʦʣʷʝʪ ʪʝʩʪʠʨʦʚʘʥʠʶ ʫʯʘʩʪʚʦʚʘʪʴ 
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ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʘ. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ agile ʤʝ-

ʪʦʜʦʣʦʛʠʠ. 

 
ʈʠʩ. 3. ʉʭʝʤʘ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ agile ʤʝʪʦʜʦʣʦʛʠʠ 

 

ʄʝʪʦʜʦʣʦʛʠʷ DevOps (development and operations) ï ʵʪʦ ʥʘʙʦʨ ʧʨʘʢʪʠʢ, ʢʦʪʦʨʳʡ ʥʘʧʨʘʚʣʝʥ 

ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦʡ ʧʦʩʪʘʚʢʠ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ, ʘ ʪʘʢʞʝ ʚʟʘʠʤʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʠʭ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩ-

ʩʦʚ ʧʦʟʚʦʣʷʪʁ ʩʦʟʜʘʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʨʦʜʫʢʪʳ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ. ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʜʘʥʥʦʡ 

ʤʝʪʦʜʦʣʦʛʠʠ ï ʵʪʦ ʨʝʛʫʣʷʨʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʦʙʱʝʥʠʝ, ʢʦʤʘʥʜʘ ʜʦʣʞʥʘ ʨʘʙʦʪʘʪʴ ʩʣʘʞʝʥʥʦ, ʘ 

ʪʘʢʞʝ ʩʣʳʰʘʪʴ ʠ ʧʦʥʠʤʘʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʢʘʞʜʦʛʦ ʝʝ ʯʣʝʥʘ. ʇʦʩʪʦʷʥʥʦʝ ʨʘʟʚʝʨʪʳʚʘʥʠʝ: ʚʥʝʜʨʝʥʠʝ 

ʧʦʩʪʝʧʝʥʥʦʛʦ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʛʨʫʧʧʘʤ ʜʦʩʪʘʚʢʠ ʚʳʧʫʩʢʘʪʴ ʧʨʦʜʫʢʪ, ʧʨʠ ʵʪʦʤ ʠʤʝʪʴ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳʥʦʩʠʪʴ ʠ ʦʙʥʦʚʣʝʥʠʷ ʠ ʦʪʤʝʥʷʪʴ ʠʭ, ʝʩʣʠ ʯʪʦ-ʪʦ ʧʦʡʜʝʪ ʥʝ ʪʘʢ. ʆʙʱʘʷ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ: ʢʦʤʘʥʜʘ ʜʚʠʞʝʪʩʷ ʢ ʝʜʠʥʦʡ ʮʝʣʠ ʠ ʢʘʞʜʳʡ ʦʪʚʝʪʩʪʚʝʥʝʥ ʟʘ ʨʝʟʫʣʴʪʘʪ, ʭʦʨʦʰʠʡ 

ʠʣʠ ʧʣʦʭʦʡ. ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ: ʤʝʪʦʜʦʣʦʛʠʷ ʪʨʝʙʫʝʪ, ʯʪʦʙ  rʟʘʜʘʯʠ ʚ ʞʠʟʥʝʥʥʦʤ 

ʮʠʢʣʝ ʧʨʦʝʢʪʘ ʚʳʧʦʣʥʷʣʠʩʴ ʢʘʢ ʤʦʞʥʦ ʙʳʩʪʨʝʝ, ʪʘʢʦʡ ʧʦʜʭʦʜ ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʦʧʝ-

ʨʘʪʠʚʥʦ ʨʝʰʘʪʴ ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʦʙʣʝʤʳ. 

ɻʣʘʚʥʳʡ ʘʩʧʝʢʪ ʧʦʜʭʦʜʘ DevOps ï ʵʪʦ ʥʝʧʨʝʨʳʚʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ. 

ʅʝʧʨʝʨʳʚʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʫʞʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʥʠʟʠʪʴ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ. ʕʪʦ ʨʘʙʦʪʘʝʪ ʩʣʝ-

ʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʙʫʜʝʪ ʨʘʟʚʝʨʥʫʪ ʪʝʩʪʦʚʳʡ ʩʝʨʚʝʨ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʧʫʩʢʘʶʪʩʷ 

unit-test ʠ, ʝʩʣʠ ʝʩʪʴ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʜʝʬʝʢʪ, ʩʠʩʪʝʤʘ ʜʘʩʪ ʟʥʘʪʴ ʦ ʥʝʤ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ unit-test ʙʫʜʝʪ 

ʫʩʧʝʰʥʦ ʧʨʦʡʜʝʥʦ, ʧʨʦʛʨʘʤʤʘ ʫʭʦʜʠʪ ʥʘ ʩʣʝʜʫʶʱʠʡ ʵʪʘʧ ï ʵʪʘʧ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ, 

ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʩɹʷ ʩʦʪʨʫʜʥʠʢʦʤ, ʘ ʥʝ ʩʢʨʠʧʪʦʤ.  

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʘ ʜʘʥʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ. ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʧʦʜ-

ʭʦʜʘ DevOps ʦʪʥʦʩʷʪʩʷ: 

¶ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʳʧʫʩʢʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ ʟʘ ʩʯʝʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʠ ʫʤʝʥʴ-

ʰʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘ ʚʳʷʚʣʝʥʠʝ ʜʝʬʝʢʪʦʚ; 

¶ ʧʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʜʫʢʪʘ ʠʟ-ʟʘ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘ ʨʘʟʨʘʙʦʪʢʫ; 

¶ ʢʦʣʣʝʢʪʠʚʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʨʝʟʫʣʴʪʘʪ. 
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ʈʠʩ. 4. ʉʭʝʤʘ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ DevOps ʤʝʪʦʜʦʣʦʛʠʠ 

 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ DevOps ʤʝʪʦʜʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʧʝʮʠʘʣʠʩʪʳ, ʨʘʙʦ-

ʪʘʶʱʠʝ ʧʦ ʪʘʢʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʜʦʣʞʥʳ ʨʘʟʙʠʨʘʪʴʩʷ ʠ ʚ ʨʘʟʨʘʙʦʪʢʝ, ʠ ʚ ʪʝʩʪʠʨʦʚʘʥʠʠ, ʠ ʚ ʨʘʟʚʝʨʪʳ-

ʚʘʥʠʠ, ʠ ʧʦʜʜʝʨʞʢʝ ʧʨʦʜʫʢʪʘ. ɿʘʯʘʩʪʫʶ ʫ ʪʘʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʝʩʪʴ ʪʦʣʴʢʦ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʟʥʘʥʠʷ 

ʢʘʞʜʦʡ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʪʘʢʞʝ ʥʝ-

ʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʚʩʝ ʧʨʠʥʮʠʧʳ ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʩʪʨʝʤʠʪʴʩʷ ʢ ʠʟʤʝʥʝʥʠʷʤ. ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ DevOps ʤʝʪʦʜʦʣʦʛʠʠ. 

ʉʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʧʨʦʜʫʢʪʦʚ. ʏʪʦʙʳ ʩʦʟʜʘʚʘʝʤʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʩʪʘʚʘʣʦʩʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʠ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʝʛʦ ʢʘʯʝʩʪʚʦ ʠ ʥʝʧʨʝʨʳʚʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʝʛʦ ʨʘʙʦ-

ʪʫ. ʊʝʩʪʠʨʦʚʘʥʠʝ, ʢʘʢ ʫʞʝ ʧʦʜʯʝʨʢʠʚʘʣʦʩʴ ʨʘʥʝʝ, ï ʥʝʦʪʲʝʤʣʝʤʳʡ ʵʪʘʧ ʨʘʟʨʘʙʦʪʢʠ, ʘ ʚ ʫʩʣʦʚʠʷʭ, 

ʢʦʛʜʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʩʠʩʪʝʤʳ ʨʘʩʰʠʨʷʶʪʩʷ, ʜʦʧʦʣʥʷʶʪʩʷ ʠ ʧʦʩʪʦʷʥʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʘʚʪʦʤʘʪʠ-

ʟʘʮʠʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʢʘʯʝʩʪʚʘ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷ-

ʥʠʷ. ʈʘʩʩʤʦʪʨʠʤ ʫʨʦʚʥʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ [3]. 

ʇʝʨʝʜ ʪʝʤ ʢʘʢ ʧʝʨʝʡʪʠ ʢ ʪʝʭʥʦʣʦʛʠʷʤ ʠ ʩʪʨʘʪʝʛʠʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʥʫʞʥʦ ʧʦ-

ʥʷʪʴ, ʯʪʦ ʥʫʞʥʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ. ʕʬʬʝʢʪʠʚʥʘʷ ʩʪʨʘʪʝʛʠʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʩʪʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʪʝʩʪʦʚ ʥʘ ʪʨʝʭ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ. ɺ 2009 ʛʦʜʫ ʄʘʡʢ ʂʦʥ ʦʧʫʙʣʠʢʦʚʘʣ ʢʥʠʛʫ çScrum: 

ʛʠʙʢʘʷ ʨʘʟʨʘʙʦʪʢʘ ʇʆè, ʚ ʢʦʪʦʨʦʡ ʦʧʠʩʘʣ ʧʠʨʘʤʠʜʫ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʩʪʦʚ. ʇʨʠʚʝʜʝʥʥʘʷ ʘʚʪʦʨʦʤ 

ʧʠʨʘʤʠʜʘ ʩʦʩʪʦʷʣʘ ʠʟ ʪʨʝʭ ʫʨʦʚʥʝʡ: ʚ ʦʩʥʦʚʘʥʠʠ ʥʘʭʦʜʠʪʩʷ ʤʦʜʫʣʴʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ (unit test), ʥʘ 

ʚʪʦʨʦʤ ʫʨʦʚʥʝ ï ʩʝʨʚʠʩʥʳʝ ʪʝʩʪʳ (API) ʠ ʚʝʨʰʠʥʘ ï ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

(UI). ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʧʠʨʘʤʠʜʳ.  

 
 

ʈʠʩ. 5. ʇʠʨʘʤʠʜʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʩʪʦʚ 
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ʉʤʳʩʣ ʧʠʨʘʤʠʜʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʯʝʤ ʚʳʰʝ ʧʦ ʫʨʦʚʥʶ ʥʘʭʦʜʠʪʩʷ ʪʝʩʪ, ʪʝʤ ʚʳʰʝ 

ʝʛʦ ʩʪʦʠʤʦʩʪʴ ʠ ʩʣʦʞʥʝʝ ʨʝʘʣʠʟʘʮʠʷ. ʈʘʩʩʤʦʪʨʠʤ ʢʘʞʜʳʡ ʫʨʦʚʝʥʴ ʧʠʨʘʤʠʜʳ. 

ʄʦʜʫʣʴʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ (Unit test), ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ ʙʣʦʯʥʳʤ ʪʝʩʪʠʨʦʚʘʥʠʝʤ ï ʵʪʦ ʧʨʦ-

ʮʝʩʩ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʦʚʝʨʠʪʴ ʥʘ ʢʦʨʨʝʢʪʥʦʩʪʴ ʦʪʜʝʣʴʥʳʝ ʤʦʜʫʣʠ ʠʩʭʦʜʥʦʛʦ 

ʢʦʜʘ ʧʨʦʛʨʘʤʤʳ, ʥʘʙʦʨʳ ʠʟ ʦʜʥʦʛʦ ʠʣʠ ʙʦʣʝʝ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ ʚʤʝʩʪʝ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʫʧʨʘʚʣʷʶʱʠʤʠ ʜʘʥʥʳʤʠ, ʧʨʦʮʝʜʫʨʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ. ʄʦʜʫʣʴʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ï 

ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʦʰʠʙʦʢ, ʘ ʝʩʣʠ ʪʘʢʦʚʳʝ 

ʠʤʝʶʪʩʷ, ʪʦ ʨʝʟʫʣʴʪʘʪ ʪʝʩʪʠʨʦʚʘʥʠʷ ʦʙʝʩʧʝʯʠʪ ʧʨʦʛʨʘʤʤʠʩʪʘ ʢʦʥʢʨʝʪʥʳʤʠ ʜʘʥʥʳʤʠ, ʯʪʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʩʥʠʟʠʪ ʚʨʝʤʷ ʥʘ ʧʦʠʩʢ ʠ ʦʪʣʘʜʢʫ ʦʰʠʙʢʠ. ʆʙʳʯʥʦ ʤʦʜʫʣʴʥʳʝ ʪʝʩʪʳ ʧʠʰʫʪʩʷ ʥʘ ʪʦʤ ʞʝ 

ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʘ ʢʦʪʦʨʦʤ ʚʝʜʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʜʫʢʪʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʝʟ ʧʨʦʙʣʝʤ 

ʧʨʦʛʨʘʤʤʠʩʪʫ ʥʘʧʠʩʘʪʴ ʠʭ. ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʨʝʰʘʶʪ unit-ʪʝʩʪʳ, ʵʪʦ ʧʦʠʩʢ ʠ ʠʩʧʨʘʚʣʝ-

ʥʠʝ ʦʰʠʙʦʢ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʨʘʙʦʪʢʠ, ʣʫʯʰʝʝ ʧʦʥʠʤʘʥʠʝ ʙʘʟʦʚʦʛʦ ʢʦʜʘ ʧʨʦʝʢʪʘ ʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ unit-ʪʝʩʪʦʚ, ʢʘʢ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚʠʜʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʦʪʥʦʩʠʪʩʷ: 

¶ ʧʨʦʩʪʦʪʘ (ʥʘʧʠʩʘʥʠʝ ʪʝʩʪʘ ʜʣʷ ʦʪʜʝʣʴʥʦʛʦ ʤʦʜʫʣʷ ʙʳʩʪʨʝʝ ʠ ʧʨʦʱʝ, ʯʝʤ ʜʣʷ ʚʩʝʛʦ 

ʩʝʨʚʠʩʘ); 

¶ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ (ʛʨʘʤʦʪʥʦ ʩʦʩʪʘʚʣʝʥʥʳʡ ʪʝʩʪ ʧʦʤʦʛʘʝʪ ʥʦʚʳʤ ʧʨʦʛʨʘʤʤʠʩʪʘʤ ʧʦ-

ʥʷʪʴ ʩʪʨʫʢʪʫʨʫ ʠ ʬʫʥʢʮʠʦʥʘʣ ʤʦʜʫʣʷ); 

¶ ʧʘʨʘʣʣʝʣʴʥʘʷ ʨʘʟʨʘʙʦʪʢʘ (ʥʘʧʠʩʘʥʠʝ ʪʝʩʪʦʚ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʩʠʩʪʝʤʳ, ʵʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʥʘ ʨʘʟʨʘʙʦʪʢʫ). 

ʂʦʥʝʯʥʦ, ʫ ʤʦʜʫʣʴʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʝʩʪʴ ʥʝʜʦʩʪʘʪʢʠ. ʅʘʧʨʠʤʝʨ, ʦʥʦ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ 

ʚʩʝ ʦʰʠʙʢʠ ʙʫʜʫʪ ʥʘʡʜʝʥʳ, çʠʩʯʝʨʧʳʚʘʶʱʝʝè ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʝʚʦʟʤʦʞʥʦ. ʂʦʤʧʦʥʝʥʪʥʦʝ ʪʝʩʪʠʨʦ-

ʚʘʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʤʦʜʫʣʶ ʠ ʧʨʠ ʠʥʪʝʛʨʘʮʠʠ ʤʦʜʫʣʷ ʩ ʜʨʫʛʠʤʠ unit-ʪʝʩʪ 

ʥʝ ʧʦʢʘʞʝʪ ʜʝʬʝʢʪʦʚ. 

ʉʝʨʚʠʩʥʳʝ ʪʝʩʪʳ (ʠʥʪʝʛʨʘʮʠʦʥʥʳʝ ʪʝʩʪʳ) ʧʨʦʚʝʨʷʶʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʤʦʜʫʣʷʤʠ ʩʠʩʪʝʤʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩ ʧʦʤʦʱʴʶ API. API ï ʵʪʦ ʧʨʦʛʨʘʤʤʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʪʦ ʝʩʪʴ ʦʧʠ-

ʩʘʥʠʝ ʩʧʦʩʦʙʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʜʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ ʩ ʜʨʫʛʠʤʠ. ʇʨʦʛʨʘʤʤʳ ʦʙʱʘʶʪ-

ʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʩ ʧʦʤʦʱʴʶ ʟʘʧʨʦʩʦʚ, ʥʘʧʨʠʤʝʨ, POST, GET, PUT, DELETE. ɿʘʜʘʯʘ ʩʝʨʚʠʩʥʳʭ 

ʪʝʩʪʦʚ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʚʩʝ ʤʦʜʫʣʠ ʧʨʘʚʠʣʴʥʦ ʩʦʝʜʠʥʝʥʳ ʠ ʢʦʨʨʝʢʪʥʦ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʪʝʛʨʘʮʠʦʥʥʳʝ ʪʝʩʪʳ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʨʦʚʝʨʢʫ ʥʝ 

ʪʦʣʴʢʦ ʧʦʟʠʪʠʚʥʳʭ ʩʮʝʥʘʨʠʝʚ, ʥʦ ʠ ʥʝʛʘʪʠʚʥʳʭ. ɺʘʞʥʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʩʠʩʪʝʤʘ ʦʪʜʘʝʪ ʢʦʨʨʝʢʪʥʳʝ 

ʦʰʠʙʢʠ, ʘ ʥʝ ʚʳʭʦʜʠʪ ʠʟ ʩʪʨʦʷ. 

ʀʥʪʝʛʨʘʮʠʦʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʚʳʷʚ-

ʣʝʥʠʷ ʜʝʬʝʢʪʦʚ ʤʝʞʜʫ ʦʙʱʝʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʤʦʜʫʣʝʡ. ɼʘʥʥʳʡ ʚʠʜ ʫʣʫʯʰʘʝʪ ʧʦʢʨʳʪʠʝ ʪʝʩʪʘʤʠ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʨʦʚʝʥʴ ʥʘʜʝʞʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʧʨʦʙʝʣʳ ʠ ʥʝʜʦʩ-

ʪʘʁʱʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʤʝʞʜʫ ʪʝʩʪʠʨʫʝʤʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʤʦʜʫʣʴʥʦʛʦ ʪʝʩ-

ʪʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʨʝʩʫʨʩʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠ ʪʨʫʜʦʝʤʢʦʩʪʴ. ʀʥʪʝʛʨʘʮʠʦʥʥʦʝ ʪʝʩʪʠʨʦʚʘ-

ʥʠʝ ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʠʥʪʝʥʩʠʚʥʳʭ ʤʝʪʦʜʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʧʨʦʚʦʜʠʪ ʢʦʤʘʥʜʘ ʨʘʟʨʘʙʦʪʢʠ, 

ʦʥʦ ʪʨʝʙʫʝʪ ʯʝʪʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʧʨʦʝʢʪʘ. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʨʦʚʝʨʷʝʪ ʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʠʥʪʝʨ-

ʬʝʡʩʫ ʠ ʦʙʱʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʜʫʢʪʫ. ɼʘʥʥʳʡ ʚʠʜ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʝʨʰʠʥʝ ʧʠʨʘʤʠ-

ʜʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʠʭ ʪʝʩʪʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʦ. ɸʚʪʦʤʘʪʠʟʘ-

ʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʩʣʦʞʥʘ ʚ ʧʦʜʜʝʨʞʢʝ, ʧʦʪʦʤʫ ʯʪʦ UI-ʵʣʝʤʝʥʪʳ ʥʝʨʝʜʢʦ ʧʝʨʝʜʝ-

ʣʳʚʘʶʪʩʷ ʠ ʧʦʜʜʝʨʞʢʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʪʘʥʦʚʠʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʚʳʛʦʜʥʦʡ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ ʘʥʘʣʠʟʫ ʧʠʨʘʤʠʜʳ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ 

ʧʨʠʥʮʠʧʦʚ, ʢʦʪʦʨʳʤʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʪʝʩʪʠʨʦʚʘʥʠʷ: 

1. ʊʝʩʪ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʫʨʦʚʥʶ ʦʙʲʝʢʪʘ. ʅʘʧʨʠʤʝʨ, ʥʝʣʴʟʷ ʟʘʧʫʩʢʘʪʴ ʠʥʪʝʛʨʘʮʠʦʥ-

ʥʳʡ ʪʝʩʪ, ʧʨʦʚʝʨʷʷ ʥʝʢʠʝ ʤʝʪʦʜʳ, ʚʭʦʜʷʱʠʝ ʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʤʦʜʫʣʴ. ɿʜʝʩʴ ʜʦʣʞʝʥ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴʩʷ unit-ʪʝʩʪ. 
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2. ʊʝʩʪʳ ʥʘ ʚʝʨʰʠʥʝ ʧʠʨʘʤʠʜʳ ʥʝ ʜʦʣʞʥʳ ʧʨʦʚʝʨʷʪʴ ʣʦʛʠʢʫ ʥʠʟʢʦʫʨʦʚʥʝʚʳʭ ʪʝʩʪʦʚ. ʅʘ-

ʧʨʠʤʝʨ, ʪʝʩʪʠʨʫʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʥʝʪ ʩʤʳʩʣʘ ʧʨʦʚʝʨʷʪʴ ʛʨʘʥʠʯʥʳʝ ʟʥʘʯʝ-

ʥʠʷ. 

3. ʏʝʤ ʚʳʰʝ ʫʨʦʚʝʥʴ ʪʝʩʪʦʚ, ʪʝʤ ʙʦʣʝʝ ʨʝʩʫʨʩʦʟʘʪʨʘʪʥʳ ʠʭ ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʦʜʜʝʨʞʢʘ. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʘʚ-

ʪʦʤʘʪʠʟʘʮʠʠ, ʚʳʩʪʨʦʠʪʴ ʧʣʘʥ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʦʜʭʦʜʳ. ʆʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ: 

ʯʪʦ ʙʫʜʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʠ ʟʘʯʝʤ ʵʪʦ ʥʫʞʥʦ? ʉʜʝʣʘʪʴ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ, ʛʣʘʚʥʳʝ 

ʠʟ ʢʦʪʦʨʳʭ ï ʩʪʦʠʤʦʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʛʘʨʘʥʪʠʷ ʢʘʯʝʩʪʚʘ. ʉʫʱʝʩʪʚʫʶʪ ʥʝʢʦʪʦʨʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʦ ʪʦʤ, ʯʪʦ ʥʫʞʥʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ:  

1. ʊʝʩʪʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʢʘʞʜʦʡ ʩʙʦʨʢʝ ʠ ʨʝʣʠʟʝ, ʥʘʧʨʠʤʝʨ, ʧʨʠʝʤʦʯʥʦʝ ʠ 

ʨʝʛʨʝʩʩʠʦʥʥʦʝ ʚʠʜʳ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

2. ʊʝʩʪʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ, ʥʦ ʨʘʟʥʳʝ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʥʘʧʨʠ-

ʤʝʨ, ʘʥʘʣʠʟ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ. 

3. ʊʝʩʪʳ, ʢʦʪʦʨʳʤ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʠʨʘʪʴ ʨʘʟʣʠʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʥʘʧʨʠʤʝʨ, SQL-ʟʘʧʨʦʩʳ ʠ 

ʥʠʟʢʦʫʨʦʚʥʝʚʳʝ ʘʪʨʠʙʫʪʳ ʩʝʨʚʠʩʘ. 

4. ʊʝʩʪʳ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ ʚʚʦʜ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ. 

5. ʊʝʩʪʳ, ʪʨʝʙʫʶʱʠʝ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʠʣʠ ʪʝʩʪʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ 
ʪʦʣʴʢʦ ʚ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ. 

6. ʊʝʩʪʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʫʩʢʘʪʴ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʢʦʥʬʠʛʫʨʘʮʠʷʭ, ʥʘʧʨʠʤʝʨ, ʥʘ ʨʘʟ-

ʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʠʣʠ ʥʘ ʨʘʟʥʳʭ ʚʝʨʩʠʷ ʩʙʦʨʢʠ. 

7. ʊʝʩʪʳ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʬʠʢʩʠʨʦʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʧʨʦʛʨʘʤʤʳ ʩʢʨʠʥ-

ʰʦʪʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʙʘʟʳ, ʯʪʦ ʩʠʩʪʝʤʘ ʚʝʜʝʪ ʩʝʙʷ ʦʞʠʜʘʝʤʦ. 

ʈʫʢʦʚʦʜʩʪʚʫʷʩʴ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤ ʩʚʦʜʦʤ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʤʦʞʥʦ ʧʝʨʝʭʦʜʠʪʴ ʢ ʚʳʙʦʨʫ 

ʧʦʜʭʦʜʘ ʢ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʭʥʦʣʦʛʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ.  

ʏʘʩʪʥʳʝ ʨʝʰʝʥʠʷ. ʉʫʪʴ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʨʝʰʝʥʠʷ ʢʘʞʜʦʡ ʦʪ-

ʜʝʣʴʥʦʡ ʟʘʜʘʯʠ ʧʠʰʝʪʩʷ ʫʥʠʢʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʨʝʰʘʝʪ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ. ʇʨʦʛʨʘʤʤʳ 

ʤʦʛʫʪ ʙʳʪʴ ʥʘʧʠʩʘʥʳ ʥʘ ʣʶʙʦʤ ʚʳʩʦʢʦʫʨʦʚʥʝʚʦʤ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʇʨʠʤʝʨʦʤ ʪʘʢʠʭ ʟʘ-

ʜʘʯ ʤʦʛʫʪ ʩʣʫʞʠʪʴ: ʧʦʜʛʦʪʦʚʢʘ ʪʝʩʪʦʚʳʭ ʜʘʥʥʳʭ ʜʣʷ ʥʘʧʦʣʥʝʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ, ʧʦʜʛʦʪʦʚʢʘ ʬʘʡʣʦ-

ʚʦʡ ʩʠʩʪʝʤʳ ʠʣʠ ʧʝʨʝʟʘʧʫʩʢ ʥʘʙʦʨʦʚ ʩʝʨʚʝʨʦʚ. ʂʣʶʯʝʚʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʩʦʩʪʦʠʪ 

ʚ ʪʦʤ, ʯʪʦ ʨʝʰʝʥʠʝ ʜʣʷ ʢʘʞʜʦʡ ʟʘʜʘʯʠ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʠ ʧʨʦʩʪʦ.  

ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʶʙʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦ-

ʨʳʝ ʫʜʦʙʥʳ ʩʧʝʮʠʘʣʠʩʪʫ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɻʣʘʚʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʯʘʩʪʥʳʭ ʨʝʰʝ-

ʥʠʡ ʷʚʣʷʶʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʥʝʩʦʛʣʘ-

ʩʦʚʘʥʥʦʩʪʴ ʨʝʰʝʥʠʡ ʤʝʞʜʫ ʩʦʙʦʡ, ʘ ʪʘʢʞʝ ʩʣʦʞʥʦʩʪʴ ʧʦʜʜʝʨʞʢʠ ʠ ʨʘʟʚʠʪʠʷ. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʜʘʥʥʳʤʠ (Data Driven Testing, DDT) ï ʵʪʦ ʩʨʝʜʘ ʘʚʪʦʤʘʪʠ-

ʟʠʨʦʚʘʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʩʧʝʮʠʘʣʠʩʪʘʤ ʧʦ ʪʝʩʪʠʨʦʚʘʥʠʶ ʦʙʲʝʜʠʥʷʪʴ ʢʘʢ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʝ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʮʝʥʘʨʠʠ ʚ ʦʜʠʥ ʪʝʩʪ. ɺʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ ʤʦʛʫʪ ʭʨʘʥʠʪʴʩʷ ʚ ʦʜʥʦʤ 

ʠʣʠ ʚ ʥʝʩʢʦʣʴʢʠʭ ʠʩʪʦʯʥʠʢʘʭ ʜʘʥʥʳʭ. ʉʫʪʴ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʭʦʜʥʳʝ ʜʘʥ-

ʥʳʝ ʠ ʜʘʥʥʳʝ ʦʞʠʜʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʤʦʛʫʪ ʭʨʘʥʠʪʩɹʷ ʚʥʝ ʪʝʩʪʘ. ʊʘʢʞʝ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʧʦʚʪʦ-

ʨʷʪʴ ʪʝʩʪ ʤʥʦʛʦʢʨʘʪʥʦ, ʠʩʧʦʣʴʟʫʷ ʧʨʠ ʵʪʦʤ ʨʘʟʥʳʝ ʥʘʙʦʨʳ ʜʘʥʥʳʭ. ɺ ʦʩʥʦʚʥʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ 

ʧʦʜʭʦʜ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʥʘʧʠʩʘʥʠʷ unit-ʪʝʩʪʦʚ, ʥʦ ʠʥʦʛʜʘ ʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʠ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ui-

ʪʝʩʪʦʚ.  

ɼʘʥʥʳʝ ʜʣʷ DDT ʤʦʞʥʦ ʙʨʘʪʴ ʠʟ ʣʶʙʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʥʘʧʨʠʤʝʨ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ, ʪʘʢʞʝ ʠʭ 

ʤʦʞʥʦ ʛʝʥʝʨʠʨʦʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʛʦʥʘ ʪʝʩʪʘ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ï ʵʪʦ ʫʩʪʨʘʥʝʥʠʝ 

ʠʟʙʳʪʦʯʥʦʩʪʠ ʪʝʩʪʦʚʳʭ ʩʮʝʥʘʨʠʝʚ, ʫʜʦʙʥʦʝ ʭʨʘʥʝʥʠʝ, ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʩʪʘ ʥʝʦʜʥʦ-

ʢʨʘʪʥʦ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʩʣʦʞʥʫʶ ʨʝʘʣʠʟʘʮʠʶ, ʨʠʩʢ ʥʝʚʝʨʥʦʡ ʨʘʙʦʪʳ ʪʝʩʪʘ (ʝʩʣʠ 

ʚʦʟʥʠʢʘʶʪ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʥʝʩʢʦʣʴʢʦ ʪʝʩʪʦʚ ʨʘʙʦʪʘʶʪ ʩ ʦʜʠʥʘʢʦʚʳʤ ʥʘʙʦʨʦʤ ʜʘʥʥʳʭ) ʠ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʨʝʬʘʢʪʦʨʠʥʛʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʧʦʚʝʜʝʥʠʷ ʣʦʛʠʢʠ ʚ ʪʝʩʪʘʭ. 
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ʊʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʢʣʶʯʝʚʳʭ ʩʣʦʚ (Keyword-Driven testing) ï ʪʠʧ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʪʝʩʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʨʘʟʜʝʣʷʝʪ ʩʦʟʜʘʥʠʝ ʪʝʩʪ-ʢʝʡʩʦʚ ʠ ʨʘʟʨʘʙʦʪʢʫ ʪʝʩʪʦʚ. Keyword-Driven ʪʝʩ-

ʪʠʨʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪʩʷ ʚ ʩʝʙʷ ʥʘʙʦʨ ʢʣʶʯʝʚʳʭ ʩʣʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʨʘʟ-

ʥʳʭ ʪʝʩʪʘʭ. ʂʣʶʯʝʚʦʝ ʩʣʦʚʦ ï ʵʪʦ ʢʦʤʙʠʥʘʮʠʷ ʜʝʡʩʪʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʦʙʲʝʢʪʦʤ ʪʝʩʪʘ. ʉʫʪʴ ʜʘʥ-

ʥʦʛʦ ʧʦʜʭʦʜʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʟ ʪʝʩʪʘ ʚʳʥʦʩʠʪʩʷ ʦʧʠʩʘʥʠʝ ʝʛʦ ʧʦʚʝʜʝʥʠʷ. ɸʣʛʦʨʠʪʤ ʚʳʧʦʣʥʝ-

ʥʠʷ ʪʝʩʪʦʚʦʛʦ ʩʮʝʥʘʨʠʷ ʥʘ ʦʩʥʦʚʝ KDT: ʩʯʠʪʳʚʘʶʪʩʷ ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ ʚʤʝʩʪʝ ʩ ʠʭ ʧʘʨʘʤʝʪʨʘʤʠ ʠʟ 

ʪʘʙʣʠʮʳ, ʟʘʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʟʳʚʘʶʪʩʷ ʩʚʷʟʘʥʥʳʝ ʩ ʢʣʶʯʝʚʳʤʠ ʩʣʦʚʘʤʠ ʬʫʥʢʮʠʠ. ʇʨʠʤʝ-

ʨʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ Selenium IDE, ʚ ʢʦʪʦʨʦʤ ʢʘʞʜʘʷ ʦʧʝʨʘʮʠʷ ʪʝʩʪʦʚʦʛʦ 

ʩʮʝʥʘʨʠʷ ʟʘʧʠʩʳʚʘʝʪʩʷ, ʢʘʢ çʜʝʡʩʪʚʠʷ-ʧʘʨʘʤʝʪʨè. 

ɺ ʧʦʜʭʦʜʝ Keyword-Driven testing ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʧʨʝʠʤʫʱʝʩʪʚ, ʪʘʢʠʝ ʢʘʢ: 

¶ ʩʦʟʜʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʪʝʩʪʦʚ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʙʝʟ ʟʥʘʥʠʷ ʷʟʳʢʘ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; 

¶ ʥʘʣʠʯʠʝ ʚʩʪʨʦʝʥʥʦʡ ʩʠʩʪʝʤʳ, ʫʧʨʦʱʘʶʱʝʡ ʫʧʨʘʚʣʝʥʠʝ ʪʝʩʪʘʤʠ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʜʝʣʝʥʠʷ ʠʭ 
ʥʘ ʵʪʘʧʳ, ʦʙʲʝʢʪʳ, ʜʘʥʥʳʝ ʠ ʜʝʡʩʪʚʠʷ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʩʪʳ ʧʦ ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ; 

¶ ʨʘʩʰʠʨʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʷ ʩʢʨʠʧʪʘʤ ʩʯʠʪʳʚʘʪʴ ʜʘʥʥʳʝ ʠʟ ʬʘʡʣʦʚ ʩ 
ʪʠʧʦʤ CSV, ʦʙʲʝʢʪʦʚ ADO ʠ ʙʘʟ ʜʘʥʥʳʭ ODBC; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʫʩʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʝʩʪʦʚ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʨʘʙʦʪʢʠ. 

ʅʝʜʦʩʪʘʪʢʠ ʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʦʜʭʦʜʘ, ʢʦʥʝʯʥʦ, ʪʦʞʝ ʝʩʪʴ. ʅʘʧʨʠʤʝʨ, ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘ-

ʧʝ ʪʨʝʙʫʝʪʩʷ ʤʥʦʛʦ ʨʝʩʫʨʩʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ. ʊʘʢʞʝ ʜʘʥʥʳʡ ʧʦʜʭʦʜ ʥʝ ʧʨʦʩʪ ʠ ʪʨʝʙʫʝʪ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ; ʥʝʦʙʭʦʜʠʤʦ ʪʦʯʥʦʝ ʠ ʧʨʘʚʠʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʯʪʦʙʳ ʩʠʩʪʝʤʘ 

ʥʝ ʧʦʩʪʨʘʜʘʣʘ ʦʪ ʠʟʙʳʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʣʶʯʝʚʳʭ ʩʣʦʚ. 

ɿʘʧʠʩʴ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ (Record&Playback). ɺ ʜʘʥʥʦʤ ʧʦʜʭʦʜʝ ʩʦʟʜʘʶʪʩʷ ʪʝʩʪʦʚʳʝ ʩʮʝʥʘ-

ʨʠʠ ʥʘ ʦʩʥʦʚʝ ʨʘʙʦʪʳ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʩ ʪʝʩʪʠʨʫʝʤʳʤ ʧʨʠʣʦʞʝʥʠʝʤ. ʀʥʩʪʨʫʤʝʥʪ ʙʫʜʝʪ ʧʝ-

ʨʝʭʚʘʪʳʚʘʪʴ ʠ ʟʘʧʠʩʳʚʘʪʴ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʢʘʞʜʦʝ ʜʝʡʩʪʚʠʝ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ ʢʦʜʘ ʥʘ 

ʚʳʩʦʢʦʫʨʦʚʥʝʚʦʤ ʷʟʳʢʝ, ʜʘʣʝʝ ʥʝʦʙʭʦʜʠʤʘ ʨʝʜʘʢʮʠʷ ʪʘʢʦʛʦ ʢʦʜʘ, ʥʦ ʚ ʮʝʣʦʤ, ʧʦʣʫʯʝʥʥʳʡ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʘʚʪʦʪʝʩʪ ʙʫʜʝʪ ʨʘʙʦʯʠʤ. ʇʨʠʤʝʨ ʠʥʩʪʨʫʤʝʥʪʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ 

ʦʧʠʩʳʚʘʝʤʳʡ ʧʦʜʭʦʜ ï Katalon Studio. 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ï ʧʨʝʜʝʣʴʥʘʷ ʧʨʦʩʪʦʪʘ. ʏʪʦʙʳ ʥʘʯʘʪʴ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʧʦ-

ʜʦʙʥʳʤ ʩʧʦʩʦʙʦʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʪʝʩʪʦʚʳʝ ʩʮʝʥʘʨʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʜʦʢʫʤʝʥʪʘʮʠʶ ʢ 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʨʦʛʨʘʤʤʝ. ʊʘʢʞʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʙʳʩʪʨʦʪʫ ʩʦʟʜʘʥʠʷ ʢʦʜʘ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʨʫ-

ʪʠʥʥʳʭ ʜʝʡʩʪʚʠʡ. ʅʝʜʦʩʪʘʪʢʦʚ ʫ ʧʦʜʭʦʜʘ Record&Playback ʜʦʩʪʘʪʦʯʥʦ. ʅʘʧʨʠʤʝʨ, ʵʪʦ ʣʠʥʝʡʥʦʩʪʴ 

ʪʝʩʪʦʚʳʭ ʩʮʝʥʘʨʠʝʚ (ʚ ʟʘʧʠʩʷʭ ʥʝ ʙʫʜʝʪ ʮʠʢʣʦʚ, ʫʩʣʦʚʠʡ ʠ ʚʳʟʦʚʦʚ ʬʫʥʢʮʠʡ); ʟʘʧʠʩʴ ʣʠʰʥʠʭ ʜʝʡ-

ʩʪʚʠʡ; ʟʘʧʠʩʴ ʚʥʫʪʨʠ ʢʝʡʩʘ ʢʦʥʢʨʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʙʝʟ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʨʫʛʠʝ; ʥʝʫʜʦʙ-

ʥʳʝ ʥʘʟʚʘʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʠ ʚ ʮʝʣʦʤ ʦʬʦʨʤʣʝʥʠʝ ʢʦʜʘ ʥʝ ʧʦ ʩʪʘʥʜʘʨʪʘʤ, ʘ ʪʘʢʞʝ ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ 

ʥʝʜʦʩʪʘʪʢʦʚ ï ʥʝʥʘʜʝʞʥʦʩʪʴ ʩʘʤʠʭ ʘʚʪʦʪʝʩʪʦʚ. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʧʦʚʝʜʝʥʠʝʤ (Behaviour Driven Development, BDD) ï ʧʦʜʭʦʜ 

ʢ ʨʘʟʨʘʙʦʪʢʝ ʇʆ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʞʝʣʘʝʤʦʝ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʥʘ ʧʦʥʷʪʥʦʤ ʯʝʣʦʚʝʢʫ 

ʷʟʳʢʝ, ʘ ʟʘʪʝʤ ʥʘʧʠʩʘʥʠʝ ʢʦʜʘ ʠ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʠʥʪʝʨʝʩ ʢ ʪʘʢʦʤʫ ʧʦʜʭʦʜʫ 

ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʟʚʠʪʠʝʤ DevOps ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʥʠʤʘʥʠʝʤ ʢ CI/CD ʧʨʦ-

ʮʝʩʩʫ. ʄʝʪʦʜ BDD ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʨʝʜʩʪʚʦ ʫʣʫʯʰʝʥʠʷ ʤʝʞʜʫ ʢʦʤʘʥʜʦʡ ʨʘʟʨʘʙʦʪʢʠ ʠ ʙʠʟʥʝ-

ʩʦʤ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʪʝʤ, ʯʪʦ ʧʨʝʜʳʜʫʱʠʝ ʤʝʪʦʜʳ ʩʬʦʢʫʩʠʨʦ-

ʚʘʥʳ ʥʘ ʦʪʜʝʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʜʝʪʘʣʷʭ, ʘ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝ ʧʦʚʝʜʝʥʠʷ ʘʢʮʝʥʪʠʨʫʝʪ 

ʚʥʠʤʘʥʠʝ ʥʘ ʦʙʱʝʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʷ ʧʨʠ ʨʝʰʝʥʠʠ ʪʠʧʠʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʟʘ-

ʜʘʯ. ɼʘʥʥʳʡ ʧʨʠʥʮʠʧ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʚʩʝʤ ʢʦʤʘʥʜʘʤ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʝ, ʘ 

ʩʧʝʮʠʘʣʠʩʪʘʤ ʧʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦʤʦʛʘʝʪ ʫʧʨʦʩʪʠʪʴ ʩʦʟʜʘʥʠʝ ʢʦʜʘ ʘʚʪʦʤʘʪʠʟʠʨʦ-

ʚʘʥʥʳʭ ʪʝʩʪʦʚʳʭ ʩʮʝʥʘʨʠʝʚ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʧʠʩʘʥʥʦʡ ʣʦʛʠʢʠ ʩʫʱʝʩʪʚʫʶʪ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, 

ʥʘʧʨʠʤʝʨ, ʬʨʝʡʤʚʦʨʢʠ rest-assured ʠ cucumber.  

ʀʪʘʢ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʦʩʪʦʷʥʥʫʶ ʧʨʦʚʝʨʢʫ ʢʘ-

ʯʝʩʪʚʘ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ. ɿʥʘʥʠʝ ʢʣʶʯʝʚʳʭ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ ʢ ʪʝʩʪʠʨʦ-

ʚʘʥʠʶ, ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʠʥʩʪʨʫʤʝʥʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʫʩ-

ʧʝʭʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʤʝʪʦʜʠʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʥʘ ʫʨʦʢʘʭ ʆɹɾ, 

ʨʝʘʣʠʟʫʝʤʘʷ ʧʨʠ ʧʦʤʦʱʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʠ ʬʦʨʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ, ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʩʦʟʥʘʥʠʷ, ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ ʚʦʩʧʠʪʘʥʠʷ. 

 

P. V.Mokrousova, R.V. Zarubina 

 

THE METHODOLOGY  OF ENVIRONMENTAL  EDUCATION  IN THE LESSONS  

OF HOUSING AND COMMUNAL SERVICES  

 

 

Abstract. The article considers the methodology of environmental education in the lessons of 

housing and communal services, implemented using various methods and forms. 

Key words: ecological culture, ecological education, formation of ecological consciousness, forms 

and methods of education. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʚʳʙʨʘʥʥʦʡ ʪʝʤʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʯʝʣʦʚʝʢ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʧʨʠʨʦʜʳ ʠ ʩʫʱʝʩʪʚʦʚʘʪʴ ʙʝʟ ʥʝʸ ʦʥ ʧʨʦʩʪʦ ʥʝ ʩʤʦʞʝʪ. ʉ ʙʳʩʪʨʦʨʘʟʚʠʚʘʶʱʠʤʩʷ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʦʛʨʝʩʩʦʤ ʚʣʠʷʥʠʝ ʯʝʣʦʚʝʢʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʝʛʦ ʧʨʠʨʦʜʫ ʦʯʝʥʴ ʩʠʣʴʥʦ ʚʦʟʨʦʩʣʦ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ ʚʣʠʷʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʛʘʪʠʚʥʳʤ, ʪʘʢ ʢʘʢ ʣʶʜʠ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʟʘʜʫʤʳʚʘʶʪʩʷ ʦ 

ʙʫʜʫʱʝʤ ʩʚʦʝʡ ʧʣʘʥʝʪʳ, ʥʘ ʢʦʪʦʨʦʡ ʦʥʠ ʞʠʚʫʪ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʝ ʧʨʠʜʘʶʪ ʟʥʘʯʝʥʠʷ ʩʚʦʝʤʫ 

ʙʫʜʫʱʝʤ. ɺʝʜʴ ʚ ʙʣʠʞʘʡʰʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʠʣʠ ʜʘʞʝ ʩʪʦʣʝʪʠʷ, ʯʝʣʦʚʝʢ ʥʝ ʩʤʦʞʝʪ ʞʠʪʴ ʥʘ ʜʨʫʛʦʡ 

ʧʣʘʥʝʪʝ. ʀʥʪʝʥʩʠʚʥʦʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʢʦʪʦʨʦʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʫʞʝ 

ʧʨʠʚʝʣʦ ʢ ʜʠʩʙʘʣʘʥʩʫ ʚ ʧʨʠʨʦʜʝ. 

ʀʟ-ʟʘ ʫʭʫʜʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʣʘʥʝʪʳ ʚʦʧʨʦʩʳ ʵʢʦʣʦʛʠʠ ʧʨʠʦʙʨʝʪʘʶʪ ʚʩʝ 

ʙʦʣʴʰʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʦʙʱʝʩʪʚʝ ʠ ʩʪʘʥʦʚʷʪʩʷ ʧʨʝʜʤʝʪʦʤ ʘʢʪʠʚʥʦʛʦ ʧʦʠʩʢʘ ʨʝʰʝʥʠʡ. ʋʯʸʥʳʝ ʩʦ-

ʛʣʘʩʥʳ ʚ ʪʦʤ, ʯʪʦ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʚ ʨʝʰʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ ʩʚʷʟʢʝ çʯʝʣʦʚʝʢ-

ʧʨʠʨʦʜʘè ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʚʦʩʧʠʪʘʥʠʝ ʥʦʚʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʠʨʦ-

ʚʦʟʟʨʝʥʠʷ ʫ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ. 

ʇʦ ʤʥʝʥʠʶ ʗ. ʅ. ʀʚʘʥʦʚʦʡ, çʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ï ʵʪʦ ʧʦʥʠʤʘʥʠʝ ʝʜʠʥʩʪʚʘ ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʡ ʦʙʨʘʟʦʚʘʥʥʦʩʪʠ, ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʟʥʘʥʠʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ 

ʛʘʨʤʦʥʠʟʘʮʠʶ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʦʙʱʝʩʪʚʦʤ ʠ ʧʨʠʨʦʜʦʡè [2, ʩ. 971]. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ï ʵʪʦ ʧʦʥʠʤʘʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʦ-

ʛʦ ʩʦʟʥʘʥʠʷ ʠ ʧʦʚʝʜʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʚ ʛʘʨʤʦʥʠʠ ʩ ʧʨʠʨʦʜʦʡ. ɿʘʧʘʩ ʟʥʘʥʠʡ ʧʦ ʵʢʦʣʦ-

ʛʠʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʚʟʛʣʷʜʳ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʦʟʥʘʪʝʣʴʥʦʩʪʠ. 

ʅʘ ʫʨʦʢʘʭ ʆɹɾ, ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ʧʨʠʨʦʜʦʚʝʜʝʥʠʷ, ʙʦʪʘʥʠʢʠ, ʙʠʦʣʦʛʠʠ ʬʦʨʤʠʨʫʶʪʩʷ ʵʢʦʣʦʛʠ-

ʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ [1, ʩ. 97]. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʩʦʮʠʘʣʴʥʳʭ ʠʥʩʪʠʪʫʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʷʚʣʷʝʪʩʷ ʰʢʦʣʘ. ɺʝʜʴ ʚ ʭʦʜʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʦʟʤʦʞʥʦ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʟʥʘʥʠʝ. ʇʨʠ ʧʦʤʦʱʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʥʘ ʫʨʦʢʘʭ ʦʩʥʦʚ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʞʥʦ ʚʳʨʘʙʦʪʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʛʨʘʤʦʪʥʦʩʪʴ ʠ ʧʦʚʝʜʝʥʠʝ ʦʙʫʯʘʶ-

ʱʠʭʩʷ. 
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ʇʦ ʤʥʝʥʠʶ ɽ. ʄ. ʉʝʜʦʚʦʡ, çʫʨʦʢ ï ʵʪʦ ʜʠʥʘʤʠʯʝʩʢʘʷ ʠ ʚʘʨʠʘʪʠʚʥʘʷ ʬʦʨʤʘ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʠʪʝʣʷ ʠ ʦʙʫʯʘʶʱʠʭʩʷ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘ-

ʝʪ ʩʦʜʝʨʞʘʥʠʝ, ʬʦʨʤʳ, ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʧʨʠʤʝʥʷʝʤʘʷ (ʚ ʦʜʠʥʘʢʦʚʳʝ 

ʦʪʨʝʟʢʠ ʚʨʝʤʝʥʠ) ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʟʚʠʪʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷè [3, ʩ. 2]. 

ʀʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʨʘʟʣʠʯʥʳʤ ʬʦʨʤʘʤ ʠ ʤʝʪʦʜʘʤ ʥʘ ʫʨʦʢʘʭ ʆɹɾ ʚʦʟʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʢʫʣʴʪʫʨʫ, ʤʠʨʦʚʦʟʟʨʝʥʠʝ ʠ ʧʦʚʝʜʝʥʠʝ ʦʙʫʯʘʶʱʠʭʩʷ. ʂ ʤʝʪʦʜʘʤ ʦʪʥʦʩʷʪʩʷ ʨʘʟʣʠʯ-

ʥʳʝ ʬʦʨʤʳ ʫʯʝʙʥʦʛʦ ʜʠʘʣʦʛʘ, ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʠʜʳ ʛʨʫʧʧʦʚʦʡ ʨʘʙʦʪʳ, ʨʦʣʝʚʳʝ ʠ ʜʝʣʦʚʳʝ ʠʛʨʳ.  

ʆʩʫʱʝʩʪʚʠʪʴ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʠʨʦʜʝ, ʚʳʷʚʠʪʴ ʠʭ ʧʨʠʯʠʥʳ, ʧʦʥʷʪʴ ʚʣʠʷʥʠʝ ʯʝʣʦʚʝʢʘ 

ʥʘ ʙʠʦʩʬʝʨʫ, ʘ ʪʘʢʞʝ ʚʳʨʘʟʠʪʴ ʣʠʯʥʦʝ ʤʥʝʥʠʝ ʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ ʧʦ-

ʟʚʦʣʷʶʪ ʜʠʩʧʫʪʳ ʠ ʜʠʩʢʫʩʩʠʠ. 

ʂ ʤʝʪʦʜʘʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʪʘʢʞʝ ʦʪʥʦʩʷʪʩʷ: 

- ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʥʘʢʘʧʣʠʚʘʪʴ ʬʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʨʘʩʢʨʳʪʴ ʩʫʱʥʦʩʪʴ ʧʨʦʙʣʝʤʳ; 

- ʠʛʨʘ, ʬʦʨʤʠʨʫʶʱʘʷ ʦʧʳʪ ʧʨʠʥʷʪʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʭ ʨʝʰʝʥʠʡ, ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦ-

ʩʪʠ, ʧʦʟʚʦʣʷʶʱʘʷ ʚʥʝʩʪʠ ʨʝʘʣʴʥʳʡ ʚʢʣʘʜ ʚ ʠʟʫʯʝʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʤʝʩʪʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʧʨʦʧʘʛʘʥʜʫ 

ʮʝʥʥʳʭ ʠʜʝʡ; 

- ʫʩʪʥʦʝ ʠʟʣʦʞʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʝʜʘʛʦʛʘ ʢʘʢ ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ. ʂ ʥʝʤʫ ʦʪʥʦʩʷʪʩʷ ʨʘʩʩʢʘʟ, 

ʦʙʲʷʩʥʝʥʠʝ, ʰʢʦʣʴʥʘʷ ʣʝʢʮʠʷ, ʙʝʩʝʜʘ. ʀʭ ʥʘʟʳʚʘʶʪ ʚʝʨʙʘʣʴʥʳʤʠ (ʫʩʪʥʳʝ, ʩʣʦʚʝʩʥʳʝ); 

- ʙʝʩʝʜʘ ʢʘʢ ʤʝʪʦʜ ʚʦʩʧʠʪʘʥʠʷ. ʉʫʪʴ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʫʯʠʪʝʣʴ ʩ ʧʦʤʦ-

ʱʴʶ ʫʤʝʣʦ ʧʦʩʪʘʚʣʝʥʥʳʭ ʚʦʧʨʦʩʦʚ ʧʦʙʫʞʜʘʝʪ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʘʢʪʠʚʥʦʤʫ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʶ ʠ ʠʟ-

ʣʦʞʝʥʠʶ ʤʘʪʝʨʠʘʣʘ ʩ ʮʝʣʴʶ ʝʛʦ ʙʦʣʝʝ ʫʛʣʫʙʣʝʥʥʦʛʦ ʦʩʤʳʩʣʝʥʠʷ ʠ ʫʩʚʦʝʥʠʷ, ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʚʦʩ-

ʧʨʠʷʪʠʷ ʦʢʨʫʞʘʶʱʝʡ ʞʠʟʥʠ ʠ ʠʩʢʫʩʩʪʚʘ. 

ʂ ʬʦʨʤʘʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʥʘ ʫʨʦʢʘʭ ʆɹɾ ʦʪʥʦʩʷʪʩʷ: 

- ʧʨʠʤʝʥʝʥʠʝ ʀʂʊ (ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ). ʕʪʦ ʤʝʪʦʜ, ʢʦ-

ʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʦʩʚʦʠʪʴ ʧʨʠʸʤʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ, ʩʘʤʦ- ʠ ʚʟʘʠʤʦʢʦʥʪʨʦʣʷ, ʧʨʠʸʤʳ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʤʝʥʠʷ ʜʦʙʳʚʘʪʴ ʟʥʘʥʠʷ, ʦʙʦʙʱʘʪʴ ʠʭ ʠ ʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʷ; 

- ʧʨʠʨʦʜʦʦʭʨʘʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ (ʧʦ ʟʘʱʠʪʝ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʧʦ ʧʨʦʧʘʛʘʥʜʝ ʠ ʨʘʟʲ-

ʷʩʥʝʥʠʶ ʠʜʝʡ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʠ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʩʪʝʪʠʯʝʩʢʠʭ ʮʝʥʥʦʩʪʝʡ ʧʨʠʨʦ-

ʜʳ); 

- ʧʦʜʛʦʪʦʚʢʘ ʜʦʢʣʘʜʦʚ ʠ ʨʝʬʝʨʘʪʦʚ. ʕʪʦ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʰʠʨʦʢʦ ʠʟʫ-

ʯʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʩʜʝʣʘʪʴ ʘʥʘʣʠʟ ʩʣʦʞʠʚʰʝʡʩʷ ʦʙʩʪʘʥʦʚʢʠ ʠ ʦʩʦʟʥʘʪʴ ʣʠʯʥʫʶ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʳ; 

- ʧʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʛʣʫʙʞʝ ʧʦʜʦʡʪʠ ʢ ʪʝʤʝ ʵʢʦʣʦʛʠʠ (ʟʘʙʦʨ 

ʚʦʜʳ ʠʟ ʰʢʦʣʴʥʳʭ ʢʨʘʥʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ pH-ʧʦʢʘʟʘʪʝʣʝʡ ʠʣʠ ʠʟʫʯʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʧʨʠʰʢʦʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ). 

ʏʪʦʙʳ ʧʦʜʪʚʝʨʜʠʪʴ ʥʘʰʠ ʩʣʦʚʘ, ʤʳ ʨʘʟʨʘʙʦʪʘʣʠ ʫʨʦʢ ʧʦ ʆɹɾ, ʛʜʝ ʬʦʨʤʠʨʫʶʪʩʷ ʵʢʦʣʦʛʠ-

ʯʝʩʢʦʝ ʩʦʟʥʘʥʠʝ, ʤʠʨʦʚʦʟʟʨʝʥʠʝ ʠ ʢʫʣʴʪʫʨʘ ʦʙʫʯʘʶʱʠʭʩʷ. ʇʝʨʚʳʡ ʫʨʦʢ ʧʦ ʪʝʤʝ çʃʝʩʥʳʝ ʠ ʪʦʨʬʷ-

ʥʳʝ ʧʦʞʘʨʳè ʙʳʣ ʧʨʦʚʝʜʸʥ ʩʨʝʜʠ ʦʙʫʯʘʶʱʠʭʩʷ 7-ʛʦ ʢʣʘʩʩʘ.  

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʫʨʦʢʘ ʫʯʝʥʠʢʠ ʥʝ ʪʦʣʴʢʦ ʧʦʣʫʯʘʶʪ ʧʨʝʜʤʝʪʥʳʝ ʟʥʘʥʠʷ, ʥʦ ʠ ʟʘʢʨʝʧʣʷʶʪ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʩʚʦʝʡ ʯʸʪʢʦʡ ʧʦʟʠʮʠʠ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʤʫ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʠʨʦʜʝ ʯʝʨʝʟ 

ʘʥʘʣʠʟ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʥʘ ʝʸ ʢʦʤʧʦʥʝʥʪʳ.  

ɺʥʘʯʘʣʝ ʫʨʦʢʘ ʩʪʘʚʠʪʩʷ ʧʨʦʙʣʝʤʥʳʡ ʚʦʧʨʦʩ ʥʘʩʯʸʪ ʟʥʘʥʠʡ ʫʯʝʥʠʢʦʚ ʦ ʪʘʢʦʡ ʥʘʫʢʝ, ʢʘʢ ʧʠ-

ʨʦʣʦʛʠʷ. ʇʨʠ ʧʦʤʦʱʠ ʥʘʚʦʜʷʱʠʭ ʚʦʧʨʦʩʦʚ ʧʝʜʘʛʦʛʘ ʦʙʫʯʘʶʱʠʝʩʷ ʬʦʨʤʫʣʠʨʫʶʪ ʜʘʥʥʦʝ ʦʧʨʝʜʝ-

ʣʝʥʠʝ. ɼʘʣʝʝ ʫʯʠʪʝʣʴ ʟʘʯʠʪʳʚʘʝʪ ʟʘʛʘʜʢʠ, ʦʪʚʝʪʳ ʥʘ ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ çʣʝʩè ʠ çʪʦʨʬè. ʀ, ʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦ, ʫʯʝʥʠʢʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʬʦʨʤʫʣʠʨʫʶʪ ʪʝʤʫ ʫʨʦʢʘ çʃʝʩʥʳʝ ʠ ʪʦʨʬʷʥʳʝ ʧʦʞʘʨʳè. 

ɺ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʙʫʯʘʶʱʠʝʩʷ ʧʨʦʩʤʘʪʨʠʚʘʶʪ ʚʠʜʝʦʨʦʣʠʢ ʦ ʧʨʠʯʠ-

ʥʘʭ, ʧʦʩʣʝʜʩʪʚʠʷʭ ʠ ʪʠʧʘʭ ʣʝʩʥʳʭ ʠ ʪʦʨʬʷʥʳʭ ʧʦʞʘʨʦʚ. ʇʦʜʨʦʙʥʦ ʢʦʥʩʧʝʢʪʠʨʫʷ ʠʥʬʦʨʤʘʮʠʶ, 

ʦʥʠ ʥʘʭʦʜʷʪ ʦʩʥʦʚʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʞʘʨʦʚ ʠ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʶ. ʇʦʩʣʝ ʧʨʦʩʤʦʪʨʘ ʚʠʜʝʦ ʠ ʟʘʧʠ-

ʩʠ ʢʣʶʯʝʚʳʭ ʤʦʤʝʥʪʦʚ ʚ ʪʝʪʨʘʜʴ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʧʨʦʚʦʜʠʪ ʙʝʩʝʜʫ ʩ ʫʯʝʥʠʢʘʤʠ ʜʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ 

ʧʦʥʠʤʘʥʠʷ ʪʝʤʳ. 



119 

 

ɼʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʧʝʜʘʛʦʛ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʚʠʜʝʦʬʨʘʛʤʝʥʪ ʦ ʧʦʩʣʝʜʩʪʚʠʷʭ ʚʣʠʷ-

ʥʠʷ ʣʝʩʥʳʭ ʠ ʪʦʨʬʷʥʳʭ ʧʦʞʘʨʦʚ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʇʦʵʪʦʤʫ ʰʢʦʣʴʥʠʢʠ ʩʤʦʛʫʪ ʩʚʦʠʤʠ ʛʣʘ-

ʟʘʤʠ ʫʚʠʜʝʪʴ ʚʩʶ ʤʦʱʴ ʜʘʥʥʦʡ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠ ʦʮʝʥʠʪʴ ʧʦʩʣʝʜ-

ʩʪʚʠʷ ʧʨʦʠʩʰʝʩʪʚʠʷ. 

ʀʪʦʛʦʤ ʢ ʫʨʦʢʫ ʷʚʣʷʝʪʩʷ ʪʚʦʨʯʝʩʢʘʷ ʨʘʙʦʪʘ. ʋʯʝʥʠʢʠ ʜʦʣʞʥʳ ʥʘʨʠʩʦʚʘʪʴ ʧʣʘʢʘʪ ʜʣʷ ʤʣʘʜ-

ʰʠʭ ʰʢʦʣʴʥʠʢʦʚ, ʚ ʢʦʪʦʨʦʤ ʦʪʨʘʞʝʥʳ ʧʨʘʚʠʣʘ ʧʦʚʝʜʝʥʠʷ ʚ ʣʝʩʫ çɹʝʨʝʛʠʪʝ ʣʝʩ ʦʪ ʧʦʞʘʨʘ!è. 

ʈʝʬʣʝʢʩʠʷ ʧʨʦʚʦʜʠʪʩʷ ʚ ʚʠʜʝ ʚʦʧʨʦʩʦʚ ʦ ʪʦʤ, ʯʪʦ ʧʦʥʨʘʚʠʣʦʩʴ, ʘ ʯʪʦ ʥʝʪ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ 

ʦʙʫʯʘʶʱʠʝʩʷ ʤʦʛʫʪ ʚʳʨʘʟʠʪʴ ʩʚʦʸ ʦʪʥʦʰʝʥʠʝ ʢ ʧʨʦʰʝʜʰʝʤʫ ʫʨʦʢʫ. 

ɺ ʢʘʯʝʩʪʚʝ ʜʦʤʘʰʥʝʛʦ ʟʘʜʘʥʠʷ ʫʯʝʥʠʢʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʘʧʠʩʘʪʴ ʨʝʬʝʨʘʪ ʥʘ ʪʝʤʫ çʃʝʩʥʳʝ ʠ 

ʪʦʨʬʷʥʳʝ ʧʦʞʘʨʳ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠè. ʂʘʞʜʦʤʫ ʦʙʫʯʘʶʱʝʤʫʩʷ ʜʘʸʪʩʷ ʩʚʦʡ ʩʫʙʲʝʢʪ ʈʌ. 

ʋʯʘʱʠʝʩʷ ʥʝ ʪʦʣʴʢʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʧʦʞʘʨʳ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʷ, ʥʦ ʠ ʨʘʩʩʢʘʟʳʚʘʶʪ ʦ ʤʘʪʝʨʠʘʣʴʥʦʤ 

ʫʱʝʨʙʝ, ʧʨʘʚʠʣʘʭ ʧʦʚʝʜʝʥʠʷ ʧʨʠ ʧʦʞʘʨʝ. ɼʘʥʥʳʡ ʚʠʜ ʜʦʤʘʰʥʝʛʦ ʟʘʜʘʥʠʷ ʥʘʮʝʣʝʥ ʥʘ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʳʡ ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʪʝʤʝ ʫʨʦʢʘ, ʯʪʦʙʳ ʰʢʦʣʴʥʠʢʠ ʣʫʯʰʝ ʫʩʚʦʠʣʠ ʧʨʦʡʜʝʥʥʳʡ ʤʘʪʝʨʠ-

ʘʣ ʠ ʟʘʢʨʝʧʠʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʩʚʦʝʡ ʯʸʪʢʦʡ ʧʦʟʠʮʠʠ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ 

ʧʨʠʨʦʜʝ. 

ɺʩʝ ʧʦʩʪʘʚʣʝʥʥʳʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʫʨʦʢʘ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚ ʧʦʣʥʦʡ ʤʝʨʝ. ʇʝʜʘʛʦʛ ʩʤʦʛ ʟʘʠʥ-

ʪʝʨʝʩʦʚʘʪʴ ʫʯʝʥʠʢʦʚ ʥʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʥʠʭ ʙʝʨʝʞʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʧʨʠʨʦʜʝ ʠ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʚʦʠ ʧʦʩʪʫʧʢʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ɺ ʜʘʥʥʦʤ ʫʨʦʢʝ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʘʢʠʝ ʤʝʪʦʜʳ, ʢʘʢ ʧʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ, ʥʘʛʣʷʜʥʳʡ ʠ 

ʧʦʠʩʢʦʚʳʡ ʤʝʪʦʜ, ʘ ʪʘʢʞʝ ʙʝʩʝʜʘ ʢʘʢ ʩʣʦʚʝʩʥʳʡ ʤʝʪʦʜ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʚ ʚʠʜʝ ʪʚʦʨʯʝʩʢʦʛʦ 

ʟʘʜʘʥʠʷ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʪʠ ʤʝʪʦʜʳ ʧʦʟʚʦʣʠʣʠ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʰʢʦʣʴʥʠʢʦʚ, ʥʘʮʝʣʠʪʴ ʠʭ ʥʘ ʧʦʣʫ-

ʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʫʯʝʥʠʢʦʚ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʢʫʣʴʪʫʨʫ ʠ ʧʦʚʝʜʝʥʠʝ ʚ 

ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʝ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ ʚʩʝʤʫ ʚʳʰʝʩʢʘʟʘʥʥʦʤʫ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘ ʫʨʦʢʘʭ ʆɹɾ ʥʝʦʙʭʦʜʠ-

ʤʦ ʧʨʠʤʝʥʷʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʝʪʦʜʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʨʘʩʠh-

ʨʠʪʴ ʟʥʘʥʠʷ ʫʯʝʥʠʢʦʚ ʧʦ ʵʢʦʣʦʛʠʠ, ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʥʠʭ ʙʝʨʝʞʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝ-

ʜʝ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʚʦʠ ʧʦʩʪʫʧʢʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʠʨʦʜʝ ʠ ʩʪʨʝʤʣʝʥʠʝ ʨʝʰʘʪʴ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠʝ ʧʨʦʙʣʝʤʳ ʚ ʤʠʨʝ. 
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ɽ.ɸ. ʇʝʨʰʦʥʢʦʚʘ 

 

ʈɸɹʆʊɸ ʊɸɻɸʅʈʆɻʉʂʆɻʆ ʀʅʉʊʀʊʋʊɸ ʀʄɽʅʀ ɸ.ʇ. ʏɽʍʆɺɸ 

(ʌʀʃʀɸʃɸ) ʈɻʕʋ (ʈʀʅʍ) ʇʆ ʕʂʆʃʆɻʀʏɽʉʂʆʄʋ ɺʆʉʇʀʊɸʅʀʖ 

 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʊʘʛʘʥʨʦʛʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʠʤʝʥʠ ɸ.ʇ. ʏʝʭʦʚʘ (ʬʠʣʠʘʣʝ) ʈɻʕʋ (ʈʀʅʍ) ʧʨʦ-

ʚʦʜʠʪʩʷ ʤʥʦʞʝʩʪʚʦ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʩʚʝʱʝʥʠʶ ʠ ʚʦʩʧʠʪʘʥʠʶ, ʩʪʫ-

ʜʝʥʪʳ ʘʢʪʠʚʥʦ ʚʦʚʣʝʢʘʶʪʩʷ ʚ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʚʦʣʦʥʪʝʨʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʦʜʠ-

ʤʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʳ ʫʯʘʪʩʷ ʧʨʠʥʦʩʠʪʴ ʨʝʘʣʴʥʫʶ ʧʦʣʴʟʫ ʨʦʜʥʦʤʫ ʢʨʘʶ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʧʘʪʨʠʦʪʠʟʤʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʩʚʝʱʝʥʠʝ, ʧʘʪʨʠʦʪʠʟʤ, ʚʦ-

ʣʦʥʪʝʨʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʢʮʠʠ. 
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THE WORK OF THE A.P. CHEKHOV TAGANROG INSTITUTE  

FOR ENVIRONMENTAL EDUCATION  

 

Abstract. Many events dedicated to environmental education and upbringing are held at the  

A.P. Chekhov Taganrog Institute, students are actively involved in environmental volunteer activities. As 

a result of the work carried out, students learn to bring real benefits to their native land, which is the most 

significant manifestation of patriotism. 

Key words: environmental education, environmental education, patriotism, volunteer activity, en-

vironmental actions. 

 

ʇʨʦʙʣʝʤʘ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʚ ʥʘ-

ʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʠʝ ʤʘʩʰʪʘʙʳ, ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʟʥʘʯʠʤʦʡ ʠ ʙʦʣʝʟʥʝʥʥʦʡ. 

ʃʶʜʠ ʥʘʥʦʩʷʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʫʱʝʨʙ ʧʨʠʨʦʜʝ ʩʚʦʠʤ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤ ʦʪʥʦʰʝʥʠʝʤ. 

ʇʦʵʪʦʤʫ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʜʦʰʢʦʣʴʥʦʤ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ ʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʦʙʫʯʝʥʠʷ ʚ ʰʢʦʣʝ, ʥʦ ʠ ʚ ʙʦʣʝʝ ʩʪʘʨʰʝʤ ʚʦʟʨʘʩʪʝ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʚʫʟʝ. ʇʨʠ ʵʪʦʤ ʨʘʟʚʠʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʢʫʣʴʪʫʨʫ ʣʠʯʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ, ʩʦʙʣʶ-

ʜʘʷ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʥʘ ʚʩʝʭ ʩʪʫʧʝʥʷʭ ʦʙʫʯʝʥʠʷ.  

ɺ ʂʦʥʮʝʧʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʜ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʦʥʠʤʘʝʪʩʷ ʥʝ-

ʧʨʝʨʳʚʥʳʡ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ, ʚʦʩʧʠʪʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʩʠʩʪʝʤʳ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ, ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥʪʘʮʠʠ, ʧʦʚʝʜʝʥʠʷ ʠ ʜʝʷʪʝʣɹ-

ʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʦʮʠʘʣʴʥʦ-ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ ʠ 

ʟʜʦʨʦʚʴʶ [1, ʩ. 269]. 

ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ, ʧʨʦʜʦʣʞʘʶʱʠʤʩʷ ʥʘ ʧʨʦ-

ʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ɺ ʧʨʦʮʝʩʩʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʫʩʚʘʠʚʘʶʪʩʷ ʧʨʘ-

ʚʠʣʘ ʧʦʚʝʜʝʥʠʷ ʚ ʧʨʠʨʦʜʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʥʷʪʴʩʷ ʬʦʨʤʘʣʴʥʦ, ʥʦ ʠ 

ʨʘʟʚʠʚʘʶʪʩʷ ʵʤʦʮʠʠ ʠ ʯʫʚʩʪʚʘ, ʚʦʟʥʠʢʘʶʪ ʣʶʙʦʚʴ ʠ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʦʩʪʦʨʦʞʥʦʤ ʦʪʥʦʰʝʥʠʠ ʢ ʤʠʨʫ 

ʧʨʠʨʦʜʳ ʠ ʜʨʫʛ ʢ ʜʨʫʛʫ. ʇʨʠ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʩʝʤʴʝ ʚʦʩʧʠʪʳʚʘ-

ʶʪʩʷ ʜʝʪʠ, ʩ ʶʥʳʭ ʣʝʪ ʧʦʥʠʤʘʶʱʠʝ, ʯʪʦ ʥʝʣʴʟʷ ʙʝʟ ʩʝʨʴʝʟʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʧʨʠʨʦʜʳ ʠ ʯʝʣʦʚʝ-

ʢʘ ʟʘʛʨʷʟʥʷʪʴ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʕʢʦʣʦʛʠʯʝʩʢʠʤ ʚʦʩʧʠʪʘʥʠʝʤ ʠ ʧʨʦʩʚʝʱʝʥʠʝʤ ʟʘʥʠʤʘʶʪʩʷ ʨʘʟ-

ʣʠʯʥʳʝ ʦʙʱʝʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ, ʢʦʥʝʯʥʦ ʞʝ, ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʝ ʫʯʨʝʞʜʝʥʠʷ. ʃʠʰʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʚʦʩʧʠʪʘʪʝʣʴʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʧʨʠ ʚʟʘʠʤʥʦʡ 

ʧʦʜʜʝʨʞʢʝ ʚʩʝʭ ʩʦʮʠʘʣʴʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ. 

ʈʘʙʦʪʘ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʚʦʩʧʠʪʘʥʠʶ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʧʘʪʨʠʦ-

ʪʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ, ʪʘʢ ʢʘʢ ʧʘʪʨʠʦʪʠʟʤ ʩʚʷʟʘʥ ʩ ʦʩʦʟʥʘʥʥʦʡ ʣʶʙʦʚʴʶ ʢ ʈʦʜʠʥʝ, ʩʚʦʝʤʫ ʥʘʨʦʜʫ, 

ʝʛʦ ʪʨʘʜʠʮʠʷʤ, ʢʦʪʦʨʳʝ ʪʝʩʥʦ ʧʝʨʝʧʣʝʪʘʶʪʩʷ ʩ ʣʶʙʦʚʴʶ ʢ ʧʨʠʨʦʜʝ ʨʦʜʥʦʛʦ ʢʨʘʷ. ɺʩʧʦʤʥʠʤ ʩʣʦʚʘ 

ʄ.ʄ. ʇʨʠʰʚʠʥʘ: çʆʭʨʘʥʷʪʴ ʧʨʠʨʦʜʫ ī ʟʥʘʯʠʪ ʦʭʨʘʥʷʪʴ ʨʦʜʠʥʫè. 

çʕʢʦʣʦʛʠʷè ī ʥʘʫʢʘ ʦ ʜʦʤʝ, ʪʝʩʥʦ ʩʚʷʟʘʥʥʘʷ ʩʦ ʩʨʝʜʦʡ ʦʙʠʪʘʥʠʷ ʠ ʯʠʩʪʦʪʦʡ ʧʨʠʨʦʜʳ. ɿʘʙʦʪʘ 

ʦ ʥʘʰʝʤ ʦʙʱʝʤ ʜʦʤʝ ï ʧʨʠʨʦʜʝ ʠ ʥʘʩʝʣʝʥʠʠ ʩʪʨʘʥʳ ï ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʝʡ ʵʢʦʣʦʛʠʠ ʢʘʢ ʥʘʫʯʥʦʛʦ 

ʟʥʘʥʠʷ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʦʜʦʣʝʪʴ ʛʦʩʧʦʜʩʪʚʦ ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ çʟʥʘʥʠʝʚʦʛʦè ʧʦʜʭʦ-

ʜʘ, ʧʦʪʝʩʥʠʪʴ ʟʥʘʥʠʷ ʚ ʧʦʣʴʟʫ ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʧʨʦʜʫʢʪʠʚʥʝʝ ʫʩʚʘʠʚʘʪʴ 

ʢʦʤʧʦʥʝʥʪʳ ʩʦʜʝʨʞʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʜʝʣʘʪʴ ʝʛʦ ʙʦʣʝʝ ʧʨʘʢʪʠʢʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ, ʧʨʠʛʦʜʥʳʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʣʝʜʫʝʪ 

ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʪʴ ʧʨʘʢʪʠʢʫʤʘʤ ʚ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʝ, ʧʨʦʙʣʝʤ-

ʥʳʤ ʩʠʪʫʘʮʠʷʤ ʠ ʟʘʜʘʯʘʤ. 

ɺ ʊʘʛʘʥʨʦʛʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʠʤʝʥʠ ɸ.ʇ. ʏʝʭʦʚʘ (ʬʠʣʠʘʣʝ) ʈɻʕʋ (ʈʀʅʍ) ʧʨʦʚʦʜʠʪʩʷ ʤʥʦʞʝ-

ʩʪʚʦ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʩʚʝʱʝʥʠʶ ʠ ʚʦʩʧʠʪʘʥʠʶ, ʩʪʫʜʝʥʪʳ ʘʢʪʠʚʥʦ 

ʚʦʚʣʝʢʘʶʪʩʷ ʚ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʚʦʣʦʥʪʝʨʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ɺ ʠʥʩʪʠʪʫʪʝ, ʥʘʯʠʥʘʷ ʩ ʬʝʚʨʘʣʷ 2023 ʛʦʜʘ, ʨʘʙʦʪʘʝʪ ʎʝʥʪʨ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ (ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ ʠ ʛʫʤʘʥʠʪʘʨʥʦ-ʧʨʘʚʦʚʳʭ ʜʠʩʮʠ-
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ʧʣʠʥ ʉ.ʄ. ɻʦʥʯʘʨʦʚʘ), ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʟʜʦʨʦʚʴʝʩʙʝʨʝ-

ʛʘʶʱʠʭ ʜʠʩʮʠʧʣʠʥ (ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ï ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ɺ.ɺ. ʇʦʜʙʝʨʝʟʥʳʡ) ʜʝʡʩʪʚʫʝʪ ʃʘʙʦʨʘʪʦʨʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʪʝʭʥʦʩʬʝʨʥʦʡ ʙʝʟʦ-

ʧʘʩʥʦʩʪʠ (ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ɺ.ɸ. ʇʘʥʦʚʘ). ʉ ʘʧʨʝʣʷ 2021 ʛʦʜʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʦʣʦʥʪʝʨʩʢʠʡ ʦʪʨʷʜ çɹʣʘʛʦʊʚʦʨʠè, ʦʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʙʦʪʳ ʢʦ-

ʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʚʦʣʦʥʪʝʨʩʪʚʦ. 

ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʚʘʞʥʘʷ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʦʟ-

ʥʘʥʥʦʛʦ ʜʝʷʪʝʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʦʢʨʫʞʘʶʱʝʤʫ ʤʠʨʫ, ʧʨʝʜʧʦʣʘʛʘʶʱʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʢʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʩʦʟʥʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʊʘʛʘʥʨʦʛʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʠʤʝʥʠ ɸ.ʇ. ʏʝʭʦʚʘ (ʬʠʣʠʘʣʝ) ʈɻʕʋ (ʈʀʅʍ) ʧʨʦʚʦʜʠʪʩʷ ʤʥʦʞʝ-

ʩʪʚʦ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʩʚʝʱʝʥʠʶ ʠ ʚʦʩʧʠʪʘʥʠʶ, ʩʪʫʜʝʥʪʳ ʘʢʪʠʚʥʦ 

ʚʦʚʣʝʢʘʶʪʩʷ ʚ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʚʦʣʦʥʪʝʨʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʈʝʛʫʣʷʨʥʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʠʥʩʪʠʪʫʪʘ ʫʯʘʩʪʚʫʶʪ ʚ ʛʦʨʦʜʩʢʠʭ ʘʢʮʠʷʭ çɼʝʥʴ ʜʨʝʚʦʥʘʩʘʞʜʝʥʠʷè, 

ʛʦʨʦʜʩʢʠʭ ʩʫʙʙʦʪʥʠʢʘʭ (ʨʠʩ. 1, 2). 

 

 

 
 

ʈʠʩ.1. ɼʝʥʴ ʜʨʝʚʦʥʘʩʘʞʜʝʥʠʷ 

 

 
 

ʈʠʩ.2. ɻʦʨʦʜʩʢʦʡ ʩʫʙʙʦʪʥʠʢ ʚ ʨʦʱʝ çɼʫʙʢʠè 

 

20 ʠʶʣʷ 2023 ʛʦʜʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʩʦʪʨʫʜʥʠʢʠ, ʩʪʫʜʝʥʪʳ ʊʘʛʘʥʨʦʛʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤʝʥʠ 

ɸ.ʇ. ʏʝʭʦʚʘ (ʬʠʣʠʘʣʘ) ʈɻʕʋ (ʈʀʅʍ) ʩʦʚʤʝʩʪʥʦ ʩ ʦʙʫʯʘʶʱʠʤʠʩʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠ-

ʟʘʮʠʡ ʛʦʨʦʜʘ ʊʘʛʘʥʨʦʛʘ ʧʨʠʥʷʣʠ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʘʢʮʠʠ çʕʂʆʣʝʪʦè (ʨʠʩ. 3). 
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ʈʠʩ.3. ɸʢʮʠʷ çʕʂʆʣʝʪʦè 

ɼʦʙʨʦʚʦʣʴʮʳ ʚʦʣʦʥʪʝʨʩʢʦʛʦ ʦʪʨʷʜʘ çɹʣʘʛʦʊʚʦʨʠè ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʥʘʯʘʣʴʥʠʢʘ ʦʪʜʝʣʘ 

ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʠ ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʨʘʟʚʠʪʠʷ ʢʘʨʴʝʨʳ ʆ.ɸ. ʃʠʧʦʚʦʡ ʦʯʠʩʪʠʣʠ ʧʨʠʚʦʢʟʘʣʴʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʦʪ ʙʳʪʦʚʦʛʦ ʤʫʩʦʨʘ ʠ ʨʘʟʦ-

ʙʨʘʣʠ ʟʘʚʘʣʳ ʠʟ ʩʫʭʠʭ ʚʝʪʦʢ. 

ɺ ʩʝʥʪʷʙʨʝ 2023 ʛʦʜʘ ʚʦʣʦʥʪʝʨʳ ʊʘʛʘʥʨʦʛʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤʝʥʠ ɸ.ʇ. ʏʝʭʦʚʘ (ʬʠʣʠʘʣʘ) 

ʈɻʕʋ (ʈʀʅʍ) ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʚ ʛʦʨʦʜʩʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʘʢʮʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ɹʦʛʫʜʦ-

ʥʠʠ ʛ. ʊʘʛʘʥʨʦʛʘ, ʧʨʦʚʦʜʠʤʦʡ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çɺʦʣʦʥʪʝʨʳ ʛʦʩʪʝʧʨʠʠʤʩʪʚʘè, ʘ ʪʘʢʞʝ ʚ ʵʢʦʣʦʛʠ-

ʯʝʩʢʦʡ ʘʢʮʠʠ ʚ ʨʘʤʢʘʭ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʕʢʦ-ʄʘʨʘʬʦʥʘ ʇʝʨʝʨʘʙʦʪʢʘ çʉʜʘʡ ʤʘʢʫʣʘʪʫʨʫ ī ʩʧʘʩʠ ʜʝ-

ʨʝʚʦè (ʨʠʩ. 4). 

 

 

 
 

 

ʈʠʩ.4. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʘʢʮʠʷ ʚ ʨʘʤʢʘʭ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʕʢʦ-ʄʘʨʘʬʦʥʘ ʇʝʨʝʨʘʙʦʪʢʘ 

çʉʜʘʡ ʤʘʢʫʣʘʪʫʨʫ īʩʧʘʩʠ ʜʝʨʝʚʦè 

 

2 ʥʦʷʙʨʷ 2023 ʛʦʜʘ, ʚ ʧʨʝʜʜʚʝʨʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʘʟʜʥʠʢʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ï ɼʥʷ 

ʥʘʨʦʜʥʦʛʦ ʝʜʠʥʩʪʚʘ, ʩʪʫʜʝʥʪʳ ʠ ʩʦʪʨʫʜʥʠʢʠ ʊʘʛʘʥʨʦʛʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤʝʥʠ ɸ.ʇ. ʏʝʭʦʚʘ (ʬʠʣʠʘ-

ʣʘ) ʈɻʕʋ (ʈʀʅʍ) ʩʦʚʤʝʩʪʥʦ ʩ ʦʙʫʯʘʶʱʠʤʠʩʷ ʅʝʢʣʠʥʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʥʷʣʠ 

ʫʯʘʩʪʠʝ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʘʢʮʠʠ çɺ ʝʜʠʥʩʪʚʝ ʥʘʰʘ ʩʠʣʘè ʚ ʜʫʙʦʚʦʡ ʨʦʱʝ ʩ. ʆʪʨʘʜʥʦʝ (ʨʠʩ.5). 
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ʈʠʩ.5. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʘʢʮʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʫʙʦʚʦʡ ʨʦʱʠ ʚ ʩ. ʆʪʨʘʜʥʦʝ 

 

ʉʪʫʜʝʥʪʳ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠʥʩʪʠʪʫʪʘ ʚ 2023 ʛʦʜʫ ʧʨʠʥʠʤʘʣʠ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʵʢʦʣʦʛʠ-

ʯʝʩʢʠʭ ʘʢʮʠʷʭ ʚ ʨʦʱʝ çɼʫʙʢʠè. ʅʘʧʨʠʤʝʨ, 11 ʥʦʷʙʨʷ 2023 ʛʦʜʘ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʭ ʜʠʩʮʠʧʣʠʥ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʚ ʩʫʙʙʦʪʥʠʢʝ 

ʧʦ ʧʝʨʝʩʘʜʢʝ ʩʘʞʝʥʮʝʚ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ, ʢʦʪʦʨʳʡ ʧʨʦʰʝʣ ʚ ʨʦʱʝ çɼʫʙʢʠè ʚ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʬʦʨʫʤʘ çɼʫʙʨʘʚʘ-2è (ʨʠʩ. 6). 

 
 

ʈʠʩ.6. ʉʫʙʙʦʪʥʠʢ ʧʦ ʧʝʨʝʩʘʜʢʝ ʩʘʞʝʥʮʝʚ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ ʚ ʨʦʱʝ çɼʫʙʢʠè 

 

ʎʝʥʪʨʦʤ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʥʘʯʠʥʘʷ ʩ ʘʧʨʝʣʷ 2023 ʛʦʜʘ, ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʦ-

ʝʢʪ çɸʣʝʢʩʝʝʚʩʢʠʡ ʣʝʩ ʢʘʢ ʦʙʲʝʢʪ ʧʨʠʨʦʜʥʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷè, ʧʨʝʜʧʦʣʘ-

ʛʘʶʱʠʡ ʦʨʛʘʥʠʟʘʮʠʶ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʣʝʢʩʝʝʚʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ ʨʷʜʘ ʤʝʨʦʧʨʠʷʪʠʡ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ: ʧʨʦʚʝʜʝʥʠʝ ʫʙʦʨʢʠ ʪʝʨʨʠʪʦʨʠʠ ɸʣʝʢʩʝʝʚʩʢʦʛʦ ʣʝʩʘ, ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʵʢʩʧʝʜʠʮʠʠ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʫʯʝʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʦʙʲʝʢʪʘ (ʨʠʩ.7). 

 

 
 

ʈʠʩ.7. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʘʢʮʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʫʙʦʚʦʡ ʨʦʱʠ ʚ ʩ. ʆʪʨʘʜʥʦʝ 
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ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʛʦʨʦʜʩʢʦʡ ʉʪʘʥʮʠʝʡ ʶʥʳʭ ʥʘʪʫʨʘʣʠʩʪʦʚ. ʊʘʢ, 5 ʜʝʢʘʙʨʷ 

2023 ʛʦʜʘ ʥʘ ʉʪʘʥʮʠʠ ʶʥʳʭ ʥʘʪʫʨʘʣʠʩʪʦʚ ʜʣʷ ʫʯʘʱʠʭʩʷ 8 ʙ ʢʣʘʩʩʘ ʄʆɹʋ ʉʆʐ ˉ 32 ʩʪʫʜʝʥʪʳ 

ʚʪʦʨʦʛʦ ʢʫʨʩʘ ʧʨʦʬʠʣʷ çɹʠʦʣʦʛʠʷ ʠ ɻʝʦʛʨʘʬʠʷè ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʩʪʘʨʰʝʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʢʘ-

ʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ ʠ ʛʫʤʘʥʠʪʘʨʥʦ-ʧʨʘʚʦʚʳʭ ʜʠʩʮʠʧʣʠʥ      ʉ.ʄ. ɻʦʥʯʘʨʦʚʦʡ ʚ ʨʘʤʢʘʭ ʨʘʙʦʪʳ ʎʝʥ-

ʪʨʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʚʝʣʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ çʇʦʯʚʘ ï ʦʩʥʦʚʘ 

ʞʠʟʥʠ ʥʘ ɿʝʤʣʝè, ʧʦʩʚʷʱʸʥʥʦʝ ɺʩʝʤʠʨʥʦʤʫ ɼʥʶ ʧʦʯʚ.  

ʉʪʫʜʝʥʪʳ ʧʨʦʬʠʣʷ çɹʠʦʣʦʛʠʷ ʠ ɻʝʦʛʨʘʬʠʷè ɸʨʪʝʤ ʂʫʣʠʢʦʚ ʠ ʂʠʨʠʣʣ ɼʴʷʯʝʥʢʦ ʧʦʣʫʯʠʣʠ 

ʛʨʘʥ-ʧʨʠ ʚ ʛʦʨʦʜʩʢʦʤ ʬʦʪʦʢʦʥʢʫʨʩʝ çɺ ʦʙʲʝʢʪʠʚʝ ʥʘʪʫʨʘʣʠʩʪʘè. 

ʇʨʦʚʝʜʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʫʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 

ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ. 

ɺ ʤʘʨʪʝ, ʥʘʯʠʥʘʷ ʩ 2022 ʛʦʜʘ, ʧʨʦʚʦʜʠʪʩʷ ʩʪʘʚʰʘʷ ʪʨʘʜʠʮʠʦʥʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ çʇʨʦʙʣʝʤʳ ʙʠʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ ʠ ʛʝʦʛʨʘʬʠʠè, ʚ 2024 ʛʦʜʫ ʧʦʣʫʯʠʚʰʘʷ ʩʪʘʪʫʩ ʤʝʞ-

ʜʫʥʘʨʦʜʥʦʡ (ʨʠʩ. 8). 
 

 
 

ʈʠʩ.8. ʇʣʝʥʘʨʥʦʝ ʟʘʩʝʜʘʥʠʝ ʢʦʥʬʝʨʝʥʮʠʠ çʇʨʦʙʣʝʤʳ ʙʠʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ ʠ ʛʝʦʛʨʘʬʠʠè 

 

ɺ ʠʶʥʝ 2023 ʛʦʜʘ ʦʙʤʝʥ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʤ ʦʧʳʪʦʤ ʚ ʩʬʝʨʝ ʵʢʦʣʦʛʠʠ ʩʦʩʪʦʷʣʩʷ ʥʘ ʬʦʨ-

ʩʘʡʪ-ʩʝʩʩʠʠ çʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʩʪʠ: ʘʥʘʣʠʟ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʝʰʝʥʠʷè. 

ɺ ʥʦʷʙʨʝ 2023 ʛʦʜʘ ʚ ʨʘʤʢʘʭ ʛʨʘʥʪʘ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʜʜʝʨʞ-

ʢʫ ʩʪʫʜʝʥʯʝʩʢʠʭ ʥʘʫʯʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʧʦʣʫʯʝʥʥʦʛʦ ʈɻʕʋ (ʈʀʅʍ), ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʄʝʞʜʫʥʘʨʦʜ-

ʥʘʷ ʬʦʨʩʘʡʪ-ʩʝʩʩʠʷ çʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʩʬʝʨʝ ʵʢʦ-

ʣʦʛʠʠè (ʨʠʩ. 9). 
 

 
 

ʈʠʩ.9. ʌʦʨʩʘʡʪ-ʩʝʩʩʠʷ çʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ 

ʚ ʩʬʝʨʝ ʵʢʦʣʦʛʠʠè 
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21 ʜʝʢʘʙʨʷ 2023 ʛʦʜʘ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʊʘʛʘʥʨʦʛʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤʝʥʠ ɸ.ʇ. ʏʝʭʦʚʘ (ʬʠʣʠʘʣʘ) 

ʈɻʕʋ (ʈʀʅʍ) ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʚ ʢʨʫʛʣʦʤ ʩʪʦʣʝ çʕʢʦʣʦʛʠʷ ʩʝʛʦʜʥʷ ï ʥʘʰʝ ʙʫʜʫʱʝʝ ʟʘʚʪʨʘè, ʦʨʛʘ-

ʥʠʟʦʚʘʥʥʦʤ ɸʜʤʠʥʠʩʪʨʘʮʠʝʡ ʛ. ʊʘʛʘʥʨʦʛʘ. 

ʈʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʷʪʩʷ ʚʩʪʨʝʯʠ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʖʞʥʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ, ʥʘʧʨʘʚʣʝʥ-

ʥʳʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʦʙʫʯʘʶʱʠʭʩʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʯʘʩʪʠʷ ʩʪʫʜʝʥʪʦʚ ʚ ɸʢʩʝʣʝʨʘʪʦʨʝ çʉʦʟʚʝʟʜʠʝ ʖʛʘè ʈɻʕʋ (ʈʀʅʍ) ʩʦʟʜʘʥʘ 

ʮʠʬʨʦʚʘʷ ʧʣʘʪʬʦʨʤʘ çʕʢʦʛʝʦʛʨʘʬʠʷè (https://ʵʢʦʛʝʦʛʨʘʬʠʷ.ʨʬ), ʧʨʝʜʧʦʣʘʛʘʶʱʘʷ ʨʘʟʤʝʱʝʥʠʝ ʤʘ-

ʪʝʨʠʘʣʦʚ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʚʦʣʦʥʪʸʨʩʪʚʫ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʪʫʨʠʟʤʫ, ʟʘʜʘʥʠʡ ʠ ʢʚʝʩʪʦʚ ʜʣʷ ʩʪʫ-

ʜʝʥʪʦʚ ʠ ʰʢʦʣʴʥʠʢʦʚ, ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʦʚʘʨʘʭ ʠ ʫʩʣʫʛʘʭ ʦʨʛʘʥʠʟʘʮʠʡ-ʧʘʨʪʥʝʨʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʫʜʝʥʪʘʤʠ ʧʨʦʬʠʣʷ çɹʠʦʣʦʛʠʷ ʠ ɻʝʦʛʨʘʬʠʷè ʚʝʜʝʪʩʷ ʘʢʪʠʚʥʘʷ ʨʘʟʨʘ-

ʙʦʪʢʘ ʵʢʦʪʫʨʠʩʪʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʧʦ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʉ ʤʘʨʪʘ 2023 ʛʦʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʢʪʠʚʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʬʘʢʫʣʴʪʝʪʦʤ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ 

ɹɻʇʋ ʠʤʝʥʠ ʄ. ʊʘʥʢʘ (ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ) ʧʦ ʣʠʥʠʠ ʧʨʦʚʝʜʝʥʠʷ ʩʦʚʤʝʩʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ çɿʝʣʝʥʳʤ ʦʬʠʩʦʤè (Green Office) ɹɻʇʋ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʦʜʠʤʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʳ ʫʯʘʪʩʷ ʧʨʠʥʦʩʠʪʴ ʨʝʘʣʴʥʫʶ ʧʦʣʴʟʫ ʨʦʜʥʦʤʫ 

ʢʨʘʶ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʧʘʪʨʠʦʪʠʟʤʘ. 

 
ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ʂʦʟʠʥʘ, ɽ. ʌ.  ʄʝʪʦʜʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ: ʫʯʝʙʥʠʢ ʜʣʷ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ /  

ɽ. ʌ. ʂʦʟʠʥʘ, ɽ. ʅ. ʉʪʝʧʘʥʷʥ. ð 3-ʝ ʠʟʜ., ʠʩʧʨ. ʠ ʜʦʧ. ð ʄʦʩʢʚʘ: ʀʟʜʘʪʝʣʴʩʪʚʦ ʖʨʘʡʪ, 2024. ð 873 ʩ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://экогеография.рф/


126 

 

ȶɆɍɊɋɑ III. ɃȰȴȳȴȲȮȰȦ Ȯ ȵȶȫȪȵȶȮȳȮȲȦȸȫȱɂȷȸȨȴ 
 

 

 

ɸ.ɸ. ɺʝʩʝʣʘʷ 

 

ɺɿɸʀʄʆʉɺʗɿʔ ʋʅʀɺɽʈʉʀʊɽʊʉʂʆɻʆ ʇʆʊɽʅʎʀɸʃɸ  

ʉ ʕʂʆʅʆʄʀʏɽʉʂʀʄ  ʈʆʉʊʆʄ ʉʊʈɸʅ 

 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʪʦʛʦ, ʯʪʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠ ʥʘʫʯʥʳʝ 

ʧʨʦʨʳʚʳ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʩʪʨʘʥ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠ ʥʘʫʯʥʳʝ ʧʨʦʨʳʚʳ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ. 

 

A.A. Veselaya 

 

RELATIONSHIP OF UNIVERSITY POTENTIAL WITH  

ECONOMIC GROWTH OF COUNTRIES  

 

 

Abstract. This article examines the problem that intellectual and scientific breakthroughs of uni-

versity activities are not able to stimulate the economic growth of countries. 

Key words: intellectual and scientific breakthroughs, economic growth. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʫʥʠʚʝʨʩʠʪʝʪʳ ʧʨʦʮʚʝʪʘʣʠ. ɺ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʧʦ ʚʩʝ-

ʤʫ ʤʠʨʫ ʩʝʡʯʘʩ ʨʘʙʦʪʘʶʪ ʦʢʦʣʦ 15 ʤʠʣʣʠʦʥʦʚ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 4 ʤʠʣʣʠʦʥʘʤʠ ʚ 

1980 ʛʦʜʫ. ɽʞʝʛʦʜʥʦ ʵʪʠ ʨʘʙʦʪʥʠʢʠ ʧʫʙʣʠʢʫʶʪ ʚ ʧʷʪʴ ʨʘʟ ʙʦʣʴʰʝ ʩʪʘʪʝʡ. ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʫʚʝʣʠʯʠ-

ʣʠ ʨʘʩʭʦʜʳ ʥʘ ʵʪʦʪ ʩʝʢʪʦʨ. ʆʧʨʘʚʜʘʥʠʝʤ ʪʘʢʦʛʦ ʙʳʩʪʨʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʦʪʯʘʩʪʠ ʧʦʩʣʫʞʠʣʠ ʟʜʨʘʚʳʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʫʥʠʚʝʨʩʠʪʝʪʳ ʧʨʦʠʟʚʦʜʷʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠ ʥʘ-

ʫʯʥʳʝ ʧʨʦʨʳʚʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʙʠʟʥʝʩʦʤ, ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʠ ʦʙʳʯʥʳʤʠ ʣʶʜʴ-

ʤʠ. ʊʘʢʠʝ ʠʜʝʠ ʚʳʢʣʘʜʳʚʘʶʪʩʷ ʚ ʦʙʱʝʩʪʚʝʥʥʦʝ ʜʦʩʪʦʷʥʠʝ ʠ ʜʦʩʪʫʧʥʳ ʚʩʝʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʦ-

ʨʝʪʠʯʝʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʣʠʯʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʆʜʥʘʢʦ 

ʥʘ ʧʨʘʢʪʠʢʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʚʧʘʣʦ ʩ ʟʘʤʝʜʣʝʥʠʝʤ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʠ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ 1950-ʭ ʠ 1960-ʭ ʛʦʜʘʭ ʧʦʯʘʩʦʚʘʷ ʚʳʨʘʙʦʪʢʘ ʨʘʙʦʪʥʠʢʦʚ ʚ ʙʦʛʘʪʳʭ 

ʩʪʨʘʥʘʭ ʨʦʩʣʘ ʥʘ 4% ʚ ʛʦʜ, ʟʘ ʜʝʩʷʪʠʣʝʪʠʝ ʜʦ ʧʘʥʜʝʤʠʠ Covid-19 ʥʦʨʤʦʡ ʙʳʣ 1% ʚ ʛʦʜ. ɼʘʞʝ ʥʝ-

ʩʤʦʪʨʷ ʥʘ ʚʦʣʥʫ ʠʥʥʦʚʘʮʠʡ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʨʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʩʪʘ-

ʝʪʩʷ ʩʣʘʙʳʤ ï ʤʝʥʝʝ 1% ʚ ʛʦʜ, ʧʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʤ ʦʮʝʥʢʘʤ, ï ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʣʦʭʦʡ ʥʦʚʦʩʪʴʶ ʜʣʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ [1, 2].  

ʅʦʚʘʷ ʩʪʘʪʴʷ ʧʷʪʠ ʵʢʦʥʦʤʠʩʪʦʚ ɸʰʠʰʘ ɸʨʦʨʘ, ʐʵʨʦʥ ɹʝʣʝʥʟʦʥ, ʃʘʨʠʩʳ ʏʦʘʢʘ, ʃʠʠ ʐʠʨ ʠ 

ʍʘʥʩʝʥʘ ʏʞʘʥʘ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʙʫʨʥʳʡ ʨʦʩʪ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʠ ʟʘʩʪʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ ʙʦ-

ʛʘʪʳʭ ʩʪʨʘʥʘʭ ʤʦʛʫʪ ʙʳʪʴ ʜʚʫʤʷ ʩʪʦʨʦʥʘʤʠ ʦʜʥʦʡ ʤʝʜʘʣʠ. ʏʪʦʙʳ ʧʦʥʷʪʴ ʧʦʯʝʤʫ, ʦʙʨʘʪʠʤʩʷ ʢ ʠʩ-

ʪʦʨʠʠ. ɺ ʧʦʩʣʝʚʦʝʥʥʳʡ ʧʝʨʠʦʜ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠʛʨʘʣʦ ʩʢʨʦʤʥʫʶ ʨʦʣʴ ʚ ʠʥʥʦʚʘʮʠʷʭ. ʅʘ ʙʠʟ-

ʥʝʩʝ ʣʝʞʘʣʘ ʙʦʣʴʰʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʜʦʩʪʠʞʝʥʠʝ ʥʘʫʯʥʳʭ ʧʨʦʨʳʚʦʚ: ʚ ɸʤʝʨʠʢʝ 1950-ʭ ʛʦʜʦʚ 

ʦʥ ʪʨʘʪʠʣ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʯʝʪʳʨʝ ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʫʥʠʚʝʨʩʠʪʝʪʳ. ʊʘʢʠʝ ʢʦʤʧʘʥʠʠ, ʢʘʢ ʢʨʫʧ-

ʥʝʡʰʘʷ ʚ ʤʠʨʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʬʠʨʤʘ AT & T ʠ General Electric ï ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʬʠʨʤʘ, 

ʙʳʣʠ ʥʘʩʪʦʣʴʢʦ ʞʝ ʥʘʫʯʥʳʤʠ, ʥʘʩʢʦʣʴʢʦ ʠ ʧʨʠʙʳʣʴʥʳʤʠ. ɺ 1960-ʭ ʛʦʜʘʭ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʭʠʤʠʯʝʩʢʦʡ ʢʦʤʧʘʥʠʠ DuPont ʦʧʫʙʣʠʢʦʚʘʣʦ ʚ ʞʫʨʥʘʣʝ ɸʤʝʨʠ-

ʢʘʥʩʢʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʙʦʣʴʰʝ ʩʪʘʪʝʡ, ʯʝʤ ʄʘʩʩʘʯʫʩʝʪʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠ 

ʂʘʣʠʬʦʨʥʠʡʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʚʤʝʩʪʝ ʚʟʷʪʳʝ. ʆʢʦʣʦ ʜʝʩʷʪʠ ʯʝʣʦʚʝʢ ʧʨʦʚʦʜʠʣʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʚ Bell Labs, ʢʦʛʜʘ-ʪʦ ʚʭʦʜʠʚʰʝʡ ʚ ʩʦʩʪʘʚ AT & T, ʟʘ ʯʪʦ ʠʤ ʙʳʣʠ ʚʨʫʯʝʥʳ ʅʦʙʝʣʝʚʩʢʠʝ 

ʧʨʝʤʠʠ. ɻʠʛʘʥʪʩʢʠʝ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ ʚʦʟʥʠʢʣʠ ʦʪʯʘʩʪʠ ʠʟ-ʟʘ ʞʝʩʪʢʠʭ ʘʥʪʠʤʦʥʦʧʦʣʴ-

ʥʳʭ ʟʘʢʦʥʦʚ. ʕʪʦ ʯʘʩʪʦ ʟʘʪʨʫʜʥʷʣʦ ʧʨʠʦʙʨʝʪʝʥʠʝ ʬʠʨʤʦʡ ʠʟʦʙʨʝʪʝʥʠʡ ʜʨʫʛʦʡ ʬʠʨʤʳ ʧʫʪʝʤ ʠʭ 

https://www.economist.com/science-and-technology/2023/11/15/new-ways-to-pay-for-research-could-boost-scientific-progress
https://www.economist.com/international/2023/04/03/was-your-degree-really-worth-it
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ʧʦʢʫʧʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʧʨʝʜʧʨʠʷʪʠʡ ʥʝ ʙʳʣʦ ʜʨʫʛʦʛʦ ʚʳʙʦʨʘ, ʢʨʦʤʝ ʢʘʢ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠʜʝʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

ɿʦʣʦʪʦʡ ʚʝʢ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦʜʦʰʝʣ ʢ ʢʦʥʮʫ, ʢʦʛʜʘ ʧʦʣʠʪʠʢʘ ʢʦʥʢʫʨʝʥʮʠʠ ʚ 

1970-ʭ ʠ 1980-ʭ ʛʦʜʘʭ ʦʩʣʘʙʣʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʦʩʪ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʙʝʜʠʣ ʤʥʦʛʠʭ 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ, ʯʪʦ ʠʤ ʙʦʣʴʰʝ ʥʝ ʥʫʞʥʦ ʪʨʘʪʠʪʴ ʜʝʥʴʛʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʉʝʛʦʜʥʷ ʣʠʰʴ ʥʝʤʥʦʛʠʝ 

ʢʨʫʧʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʢʦʤʧʘʥʠʠ ʧʨʝʜʣʘʛʘʶʪ ʯʪʦ-ʣʠʙʦ ʩʨʘʚʥʠʤʦʝ ʩ 

DuPonts ʧʨʦʰʣʦʛʦ. 

ɺ ʥʦʚʦʡ ʩʪʘʪʴʝ ʵʢʦʥʦʤʠʩʪʘ ɸʰʠʰʘ ɸʨʦʨʘ ʠ ʝʛʦ ʢʦʣʣʝʛ, ʘ ʪʘʢʞʝ ʚ ʩʪʘʪʴʝ 2019 ʛʦʜʘ, ʥʘʧʠ-

ʩʘʥʥʦʡ ʥʝʤʥʦʛʦ ʜʨʫʛʦʡ ʛʨʫʧʧʦʡ ʘʚʪʦʨʦʚ, ʩʦʜʝʨʞʠʪʩʷ ʪʦʥʢʦʝ, ʥʦ ʨʘʟʨʫʰʠʪʝʣʴʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ: 

ʢʦʛʜʘ ʜʝʣʦ ʜʦʰʣʦ ʜʦ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʩʪʘʨʘʷ ʥʘʫʯʥʘʷ ʤʦʜʝʣʴ ʢʨʫʧʥʦʛʦ ʙʠʟʥʝʩʘ 

ʨʘʙʦʪʘʣʘ ʣʫʯʰʝ, ʯʝʤ ʥʦʚʘʷ, ʚʦʟʛʣʘʚʣʷʝʤʘʷ ʫʥʠʚʝʨʩʠʪʝʪʦʤ. ɸʚʪʦʨʳ ʦʧʠʨʘʶʪʩʷ ʥʘ ʦʛʨʦʤʥʳʡ ʩʧʝʢʪʨ 

ʜʘʥʥʳʭ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʚʩʸ: ʦʪ ʧʦʜʩʯʝʪʘ ʜʦʢʪʦʨʩʢʠʭ ʩʪʝʧʝʥʝʡ ʜʦ ʘʥʘʣʠʟʘ ʮʠʪʠʨʦʚʘʥʠʷ. ʏʪʦʙʳ ʚʳ-

ʷʚʠʪʴ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʦʙʱʝʩʪʚʝʥʥʦʡ ʥʘʫʢʦʡ ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʤʠ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷʤʠ ʠ ʨʘʟʨʘʙʦʪʢʘʤʠ, ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ ʩʣʦʞʥʫʶ ʤʝʪʦʜʦʣʦʛʠʶ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʘʥʘʣʠʟ ʠʟʤʝʥʝ-

ʥʠʡ ʚ ʬʝʜʝʨʘʣʴʥʳʭ ʙʶʜʞʝʪʘʭ. ɺ ʮʝʣʦʤ ʦʥʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʥʘʫʯʥʳʝ ʧʨʦʨʳʚʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯ-

ʨʝʞʜʝʥʠʡ çʥʝ ʚʳʟʳʚʘʶʪ ʧʦʯʪʠ ʥʠʢʘʢʦʡ ʨʝʘʢʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʫʩʪʦʷʚʰʠʭʩʷ ʢʦʨʧʦʨʘʮʠʡè ʥʘ ʧʨʦʪʷ-

ʞʝʥʠʠ ʨʷʜʘ ʣʝʪ. ʋʯʝʥʳʡ ʚ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʤʦʞʝʪ ʧʫʙʣʠʢʦʚʘʪʴ ʙʣʝʩʪʷʱʠʝ ʩʪʘʪʴʠ ʟʘ 

ʙʣʝʩʪʷʱʠʤʠ, ʨʘʩʰʠʨʷʷ ʛʨʘʥʠʮʳ ʜʠʩʮʠʧʣʠʥʳ. ʆʜʥʘʢʦ ʟʘʯʘʩʪʫʶ ʵʪʦ ʥʝ ʚʣʠʷʝʪ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʧʫʙ-

ʣʠʢʘʮʠʠ ʢʦʨʧʦʨʘʮʠʡ, ʠʭ ʧʘʪʝʥʪʳ ʠʣʠ ʢʦʣʠʯʝʩʪʚʦ ʫʯʸʥʳʭ, ʢʦʪʦʨʳʭ ʦʥʠ ʥʘʥʠʤʘʶʪ. ɸ ʵʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ. 

ʇʦʯʝʤʫ ʢʦʤʧʘʥʠʷʤ ʩʣʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʜʝʠ, ʩʦʟʜʘʥʥʳʝ ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ? ʇʦʪʝʨʷ ʢʦʨʧʦ-

ʨʘʪʠʚʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ï ʵʪʦ ʦʜʥʘ ʯʘʩʪʴ ʦʪʚʝʪʘ. ʊʘʢʠʝ ʫʯʨʝʞʜʝʥʠʷ ʙʳʣʠ ʜʦʤʦʤ ʜʣʷ ʦʞʠʚʣʝʥʥʦʡ 

ʩʤʝʩʠ ʤʳʩʣʠʪʝʣʝʡ ʠ ʜʝʷʪʝʣʝʡ. ɺ 1940-ʭ ʛʦʜʘʭ ʚ Bell Labs ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʛʨʫʧ-

ʧʘ ʭʠʤʠʢʦʚ, ʤʝʪʘʣʣʫʨʛʦʚ ʠ ʬʠʟʠʢʦʚ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʨʝʰʝʥʠʷ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʪʨʘʥʟʠʩʪʦʨʘ. ʕʪʦʪ ʤʝʞʩʝʢʪʦʨʘʣʴʥʳʡ ʦʧʳʪ ʩʝʡʯʘʩ 

ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʠʩʯʝʟ. ɼʨʫʛʘʷ ʯʘʩʪʴ ʦʪʚʝʪʘ ʢʘʩʘʝʪʩʷ ʫʥʠʚʝʨʩʠʪʝʪʦʚ. ʉʚʦʙʦʜʥʳʝ ʦʪ ʪʨʝʙʦ-

ʚʘʥʠʡ çʢʦʨʧʦʨʘʪʠʚʥʳʭ ʧʦʚʝʣʠʪʝʣʝʡè, ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʦʣʴʰʝ ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ 

ʣʶʙʦʧʳʪʩʪʚʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʬʘʥʘʪʦʚ ʠʣʠ ʧʦʚʳʰʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʮʠʪʠʨʦʚʘʥʠʡ, ʯʝʤ ʥʘ ʧʦʠʩʢʝ 

ʧʨʦʨʳʚʦʚ, ʢʦʪʦʨʳʝ ʠʟʤʝʥʷʪ ʤʠʨ ʠʣʠ ʧʨʠʥʝʩʫʪ ʜʝʥʴʛʠ. ɺ ʫʤʝʨʝʥʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘ-

ʜʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʯʝʤ-ʪʦ ʧʣʦʭʠʤ. ʂʦʛʜʘ ʚʳʩʰʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʧʨʦʠʟʚʦʜʷʪ ʨʘʙʦʪʫ, ʙʦʣʝʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʨʝʘʣʴʥʦʤʫ ʤʠʨʫ, ʧʦʩʣʝʜʩʪʚʠʷ ʚʳʟʳʚʘʶʪ ʪʨʝʚʦʛʫ. ʇʦ 

ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʧʦʩʢʦʣʴʢʫ ʫʥʠʚʝʨʩʠʪʝʪʳ ʚʳʧʫʩʢʘʶʪ ʙʦʣʴʰʝ ʩʚʝʞʝʠʩʧʝʯʝʥʥʳʭ ʚʳʧʫʩʢʥʠʢʦʚ ʩ 

ʜʦʢʪʦʨʩʢʦʡ ʩʪʝʧʝʥʴʶ, ʢʦʤʧʘʥʠʷʤ, ʧʦʭʦʞʝ, ʣʝʛʯʝ ʠʟʦʙʨʝʪʘʪʴ ʯʪʦ-ʪʦ ʥʦʚʦʝ. ʆʜʥʘʢʦ ʫʥʠʚʝʨʩʠʪʝʪ-

ʩʢʠʝ ʧʘʪʝʥʪʳ ʠʤʝʶʪ ʢʦʤʧʝʥʩʠʨʫʶʱʠʡ ʵʬʬʝʢʪ, ʧʨʦʚʦʮʠʨʫʷ ʢʦʨʧʦʨʘʮʠʠ ʩʘʤʠ ʧʨʦʠʟʚʦʜʠʪʴ ʤʝʥʴʰʝ 

ʧʘʪʝʥʪʦʚ. ɺʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʙʝʩʧʦʢʦʝʥʥʳʝ ʢʦʥʢʫʨʝʥʮʠʝʡ ʩʦ 

ʩʪʦʨʦʥʳ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʭ ʜʦʯʝʨʥʠʭ ʢʦʤʧʘʥʠʡ. ʍʦʪʷ ʥʠʢʪʦ ʪʦʯʥʦ ʥʝ ʟʥʘʝʪ, ʢʘʢ ʵʪʠ ʧʨʦʪʠʚʦʧʦʣʦʞ-

ʥʳʝ ʵʬʬʝʢʪʳ ʫʨʘʚʥʦʚʝʰʠʚʘʶʪʩʷ, ʘʚʪʦʨʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʯʠʩʪʦʝ ʩʥʠʞʝʥʠʝ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʧʘʪʝʥʪʦ-

ʚʘʥʠʷ ʧʨʠʤʝʨʥʦ ʥʘ 1,5% ʚ ʛʦʜ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʦʛʨʦʤʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʨʝʩʫʨʩʳ, ʚʳʜʝʣʷʝʤʳʝ ʥʘ 

ʦʙʱʝʩʪʚʝʥʥʫʶ ʥʘʫʢʫ, ʚʝʨʦʷʪʥʦ, ʜʝʣʘʶʪ ʙʠʟʥʝʩ ʚʦ ʚʩʝʤ ʙʦʛʘʪʦʤ ʤʠʨʝ ʤʝʥʝʝ ʠʥʥʦʚʘʮʠʦʥʥʳʤ. 

ɺʦʟʤʦʞʥʦ, ʩʦ ʚʨʝʤʝʥʝʤ ʫʥʠʚʝʨʩʠʪʝʪʳ ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʩʝʢʪʦʨ ʩʪʘʥʫʪ ʙʦʣʝʝ ʧʣʦʜʦʪʚʦʨʥʦ 

ʩʦʪʨʫʜʥʠʯʘʪʴ. ʋʞʝʩʪʦʯʝʥʠʝ ʢʦʥʢʫʨʝʥʪʥʦʡ ʧʦʣʠʪʠʢʠ ʤʦʛʣʦ ʙʳ ʟʘʩʪʘʚʠʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʚʝʩʪʠ ʩʝʙʷ 

ʥʝʤʥʦʛʦ ʣʫʯʰʝ, ʢʘʢ ʚ ʧʦʩʣʝʚʦʝʥʥʳʡ ʧʝʨʠʦʜ, ʠ ʫʩʠʣʠʪʴ ʚʥʫʪʨʝʥʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʍʦʪʷ, ʩʝʛʦʜʥʷ, 

ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʘ ʥʝ ʫʥʠʚʝʨʩʠʪʝʪʳ ʩʪʠʤʫʣʠʨʫʶʪ ʥʳʥʝʰʥʠʡ ʙʫʤ ʛʝʥʝʨʘʪʠʚʥʳʭ ʠʥ-

ʥʦʚʘʮʠʡ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʆʜʥʘʢʦ ʚ ʢʘʢʦʡ-ʪʦ ʤʦʤʝʥʪ ʧʨʘʚʠʪʝʣʴʩʪʚʘʤ ʧʨʠʜʝʪ-

ʩʷ ʟʘʜʘʪʴ ʩʝʙʝ ʪʨʫʜʥʳʝ ʚʦʧʨʦʩʳ. ɺ ʤʠʨʝ ʩʣʘʙʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʱʝʜʨʘʷ ʦʙʱʝʩʪʚʝʥʥʘʷ ʧʦʜ-

ʜʝʨʞʢʘ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ ʥʝʦʧʨʘʚʜʘʥʥʦʡ ʨʦʩʢʦʰʴʶ. 

 
ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ɺʝʩʝʣʘʷ, ɸ. ɸ., ʀʣʴʝʥʢʦ ʀ. ɺ. ʀʥʬʦʨʤʘʪʠʟʘʮʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʝʝ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʦʙʱʝʩʪʚʘ // ɺʝʩʪʥʠʢ 

ʊʘʛʘʥʨʦʛʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤ. ɸ. ʇ. ʏʝʭʦʚʘ. 2014.ï ˉ1 ï ʉ. 41-45. 

2. ɺʝʩʝʣʘʷ, ɸ.ɸ. ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ // ɺʝʩʪʥʠʢ ʊʘʛʘʥʨʦʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝ-

ʜʘʛʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ. 2014. ï ˉ 1. ï ʉ. 38-41. 



128 

 

3. ʂʘʧʠʥʟʘʠʢʠ ʆʪʪʦʥʠʢʘʨ, ʉ.ʃ., ɸʨʨʘʡʩʘ, ʇ.ʄ., ɸʨʤʝʣʣʠʥʠ, ʌ. ʆʪʢʨʳʪʘʷ ʥʘʫʢʘ ʠ ʦʪʢʨʳʪʳʝ ʠʥʥʦʚʘʮʠʠ: ʥʦʚʳʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʜʣʷ ʩʪʨʘʥ ʩ ʧʝʨʝʭʦʜʥʦʡ ʵʢʦʥʦʤʠʢʦʡ // ʌʦʨʩʘʡʪ. 2020. ï ʊ. 14. ï ˉ 4. ï ʉ. 95-111. 

 

 

 

ʆ. ɺ. ɻʨʠʱʝʥʢʦ, ɸ. ɼ. ɸʚʪʫʭʦʚʘ 

 

ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ ʈʓʅʂɸ ʕʂʆʅʆʄʀʂʀ ʉʆɺʄɽʉʊʅʆɻʆ ʇʆʊʈɽɹʃɽʅʀʗ 
 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʠ ʨʘʩʩʤʦʪʨʝʥʳ ʧʦʥʷʪʠʝ, ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ 

ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ, ʚʳʜʝʣʝʥʳ ʩʬʝʨʳ, ʛʜʝ ʜʘʥʥʘʷ ʤʦʜʝʣʴ ʧʦʣʫʯʠʣʘ ʥʘʠʙʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ ʚ 

ʥʘʰʝʡ ʩʪʨʘʥʝ, ʦʧʨʝʜʝʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʰʝʨʠʥʛ-ʵʢʦʥʦʤʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʦʟʥʘʥʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ, ʰʝʨʠʥʛʦʚʘʷ ʵʢʦʥʦʤʠʢʘ, ʦʩʦʙʝʥʥʦʩʪʠ ʰʝʨʠʥʛʦ-

ʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʚʠʜʳ ʰʝʨʠʥʛʘ, ʧʨʝʠʤʫʱʝʩʪʚʘ, ʥʝʜʦʩʪʘʪʢʠ ʰʝʨʠʥʛ-ʵʢʦʥʦʤʠʢʠ.  

 

O.V. Grishchenko, A. D. Avtukhova 

 

PROSPECTS FOR THE DEVELOPMENT OF THE MARKET FOR THE SHARED  

CONSUMPTION ECONOMY  

 

 

Abstract The article examines the concept, the main reasons for the development of the sharing 

economy, highlights the areas where this model has received the greatest development in our country, and 

identifies the advantages and disadvantages of the sharing economy. 

Key words: conscious consumption, sharing economy, features of the sharing economy, types of 

sharing, advantages, disadvantages of the sharing economy. 

 

ʇʦʧʫʣʷʨʥʘʷ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʢʫʣʴʪʫʨʘ çʩʦʚʤʝʩʪʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷè, ʢʦʛʜʘ ʥʝʨʘʚʥʦʜʫʰ-

ʥʳʝ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤ ʛʨʘʞʜʘʥʝ ʦʩʦʟʥʘʶʪ, ʯʪʦ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʦʙʨʝʪʘʪʴ ʚʝʱʠ ʚ 

ʩʦʙʩʪʚʝʥʥʦʩʪʴ, ʘ ʣʫʯʰʝ ʘʨʝʥʜʦʚʘʪʴ ʠʭ ʥʘ ʥʫʞʥʳʡ ʩʨʦʢ, ʧʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʵʢʦʥʦʤʠʪʴ ʠ ʥʝ ʟʘ-

ʭʣʘʤʣʷʪʴ ʩʚʦʝ ʞʠʟʥʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʧʦʣʫʯʠʣʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʚʠʪʠʝ ʠ ʚ ʈʦʩʩʠʠ. ɺ ʵʪʦʡ 

ʩʚʷʟʠ ʨʘʩʩʤʦʪʨʝʥʠʝ ʪʨʝʥʜʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʪʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥ-

ʪʝʨʝʩ ʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʰʝʨʠʥʛ-ʵʢʦʥʦʤʠʢʠ ʚ ʈʌ ʚʳʷʚʠʪʴ ʧʝʨ-

ʩʧʝʢʪʠʚʳ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʝʝ ʨʘʟʚʠʪʠʷ ʫ ʥʘʩ ʚ ʩʪʨʘʥʝ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  

- ʠʩʩʣʝʜʦʚʘʥʳ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʨʦʩʩʠʡʩʢʦʡ ʰʝʨʠʥʛ-ʵʢʦʥʦʤʠʢʝ; 

- ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʘʨʝʥʜʳ ʚʝʱʝʡ ʚ ʈʦʩʩʠʠ. 

ɸʨʝʥʜʘ ʚʝʱʝʡ ʩʫʱʝʩʪʚʫʝʪ ʩ ʥʝʟʘʧʘʤʷʪʥʳʭ ʚʨʝʤʝʥ, ʥʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥʘ ʚʳʰʣʘ ʥʘ ʥʦ-

ʚʳʡ ʫʨʦʚʝʥʴ, ʧʦʟʚʦʣʷʶʱʠʡ ʛʦʚʦʨʠʪʴ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʦʚʦʡ ʤʦʜʝʣʠ ʵʢʦʥʦʤʠʢʠ ï ʰʝʨʠʥʛ-

ʵʢʦʥʦʤʠʢʝ. ʕʪʘ ʤʦʜʝʣʴ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʠʥʦʡ ʧʦʚʝʜʝʥʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʦʪʨʝʙʠʪʝʣʷ, ʦʩ-

ʥʦʚʘʥʥʦʡ ʥʘ ʢʦʣʣʝʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʘʨʝʥʜʝ ʠʣʠ ʙʘʨʪʝʨʝ ʚʤʝʩʪʦ ʝʜʠʥʦʣʠʯ-

ʥʦʛʦ ʚʣʘʜʝʥʠʷ, ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʨʥʝʪ-ʩʝʨʚʠʩʦʚ ʠ ʧʨʠʣʦʞʝʥʠʡ ʧʦʟʚʦʣʠʣʠ ʚʳʚʝʩʪʠ ʝʝ ʥʘ ʥʦʚʳʡ 

ʫʨʦʚʝʥʴ. ʆʙʟʦʨ ʧʫʙʣʠʢʘʮʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʵʪʦʡ ʪʝʤʝ, ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʦʪʣʠʯʠʪʝʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʰʝʨʠʥʛ-ʵʢʦʥʦʤʠʢʠ: 

- ʩʦʟʥʘʪʝʣʴʥʳʡ ʦʪʢʘʟ ʦʪ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʚʝʱʠ ʚ ʧʦʣʴʟʫ ʢʦʣʣʝʢʪʠʚʥʦʡ, ʧʨʠ-

ʯʝʤ ʵʪʦʪ ʦʪʢʘʟ ʩʚʷʟʘʥ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʥʝ ʩ ʥʝʜʦʩʪʘʪʢʦʤ ʜʝʥʝʛ, ʘ ʩ ʞʝʣʘʥʠʝʤ ʨʘʩʰʠʨʠʪʴ ʩʚʦʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʫʪʝʤ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʦʠʭ ʨʝʩʫʨʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʬʠʥʘʥʩʦʚʳʭ; 

- ʰʠʨʦʢʦʝ ʚʦʚʣʝʯʝʥʠʝ ʚ ʦʨʛʘʥʠʟʘʮʠʶ ʙʠʟʥʝʩʘ ʥʘ ʦʩʥʦʚʝ ʰʝʨʠʥʛʘ ʀʊ-ʧʣʘʪʬʦʨʤ ʠ ʪʝʭ-

ʥʦʣʦʛʠʡ. 
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ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʣʫʞʠʪ ʠʥʩʪʨʫ-

ʤʝʥʪʦʤ ʧʨʷʤʦʛʦ ʦʙʤʝʥʘ ʤʝʞʜʫ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ (ʣʶʜʴʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ) 

ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨʩʘʭ, ʚʝʱʘʭ ʠ ʫʩʣʫʛʘʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʞʘʪʴ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʠʟ-

ʜʝʨʞʢʠ ʠ ʥʘʭʦʜʠʪʴ ʧʘʨʪʥʝʨʦʚ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ.  

ʋʨʙʘʥʠʟʘʮʠʷ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʶ ʨʝʩʫʨʩʦʚ ʠ ʩʦʚʤʝʩʪʥʦʤʫ ʠʭ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʶ.  

ʆʩʦʟʥʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʨʝʩʫʨʩʳ ʧʣʘʥʝʪʳ ʠʩʯʝʨʧʘʝʤʳ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʦʢʘʟʳʚʘʝʪ 

ʚʩʝ ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʣʦʛʠʶ, ʘ ʧʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʟʘʪʨʘʪʥʦʡ, ʯʪʦ 

ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʰʝʨʠʥʛʘ.  

ʈʘʟʨʳʚ ʚ ʜʦʭʦʜʘʭ ʥʘʩʝʣʝʥʠʷ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʠ ʞʝʣʘʥʠʝ ʧʦʜʝʣʠʪʴʩʷ ʩ ʪʝʤʠ, ʢʪʦ ʥʫʞʜʘʝʪʩʷ, 

ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʜʘʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ʅʝʜʘʨʦʤ ʵʢʦʥʦʤʠʢʫ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʥʘ-

ʟr ʚʘʶʪ ʝʱʝ ʵʢʦʥʦʤʠʢʦʡ ʰʝʨʠʥʛʘ. ɻʣʘʛʦʣ çto shareè ʚ ʧʝʨʝʚʦʜʝ ʩ ʘʥʛʣʠʡʩʢʦʛʦ ʦʟʥʘʯʘʝʪ çʜʝʣʠʪʴʩʷè. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʝ ʨʘʟʚʠʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ ʩʦ-

ʚʤʝʩʪʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ.  

ʂʘʰʝʨʠʥʛ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʙʳʯʥʦʡ ʘʨʝʥʜʳ ʘʚʪʦʤʦʙʠʣʷ ʪʝʤ, ʯʪʦ ʤʘʰʠʥʘ ʩʜʘʝʪʩʷ ʥʘ ʥʝʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʙʫʢʚʘʣʴʥʦ ʥʘ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ ʠ ʦʧʣʘʪʘ ʪʘʢʞʝ ʚʟʠʤʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʚʨʝʤʝʥʠ 

ʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʝʤ, ʧʨʠ ʵʪʦʤ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʘʰʠʥʦʡ ʤʦʞʥʦ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʩʫʪʦʢ, ʪʘʢ 

ʢʘʢ ʩʪʦʷʥʢʠ ʪʘʢʠʭ ʘʚʪʦ ʨʘʟʤʝʱʝʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ ʛʦʨʦʜʘ. ʕʪʦʪ ʚʠʜ ʰʝʨʠʥʛʘ ʦʩʦʙʝʥʥʦ ʵʬʬʝʢ-

ʪʠʚʝʥ ʚ ʤʝʛʘʧʦʣʠʩʘʭ ʠ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ. 

ʂʘʨʧʫʣʠʥʛ ʠʣʠ ʨʘʡʜʰʝʨʠʥʛ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʚʤʝʩʪʥʫʶ ʧʦʝʟʜʢʫ ʥʝʩʢʦʣʴʢʠʭ ʯʝʣʦʚʝʢ ʥʘ ʦʜ-

ʥʦʤ ʘʚʪʦʤʦʙʠʣʝ. ʆʙʳʯʥʦ ʝʛʦ ʚʦʜʠʪʝʣʴ, ʷʚʣʷʶʱʠʡʩʷ ʭʦʟʷʠʥʦʤ, ʥʘʭʦʜʠʪ ʧʦʧʫʪʯʠʢʦʚ ʜʣʷ ʤʝʞʜʫʛʦ-

ʨʦʜʥʝʡ ʧʦʝʟʜʢʠ ʧʦ ʩʚʦʝʤʫ ʤʘʨʰʨʫʪʫ, ʨʘʟʤʝʱʘʷ ʦʙʲʷʚʣʝʥʠʝ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʝ ʠʣʠ ʚ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʪʘʢʞʝ ʥʘʙʠʨʘʝʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʫʩʣʫʛʘ ʧʦʝʟʜʦʢ ʥʘ ʨʝʛʫʣʷʨʥʦʡ 

ʦʩʥʦʚʝ ʧʦ ʛʦʨʦʜʫ. 

ʅʝ ʤʝʥʝʝ ʧʦʧʫʣʷʨʝʥ ʰʝʨʠʥʛ ʚ ʥʝʜʚʠʞʠʤʦʩʪʠ. ɺ ʨʘʤʢʘʭ ʵʪʦʡ ʙʠʟʥʝʩ-ʠʜʝʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘ-

ʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʥʘʧʨʘʚʣʝʥʠʡ: ʬʣʝʪ-ʰʝʨʠʥʛ, ʢʦʣʠʚʠʥʛ, ʢʦʚʦʨʢʠʥʛ, ʧʦʧ-ʫʧ-ʤʘʛʘʟʠʥʳ ʠ ʩʢʣʘʜʳ. 

ʌʣʝʪ-ʰʝʨʠʥʛ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʚʤʝʩʪʥʫʶ ʘʨʝʥʜʫ ʢʚʘʨʪʠʨ ʩʪʫʜʝʥʪʘʤʠ, ʤʦʣʦʜʳʤʠ ʩʝʤʴʷʤʠ. ʂʦʣʠʚʠʥʛ 

ʷʚʣʷʝʪʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʘʨʝʥʜʳ ʞʠʣʴʷ ʩʦʦʙʱʝʩʪʚʘʤʠ ʧʦ ʠʥʪʝʨʝʩʘʤ (ʤʫʟʳʢʘʥʪʘʤʠ, IT-

ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʜʠʟʘʡʥʝʨʘʤʠ ʠ ʧʨ.), ʢʦʛʜʘ ʤʦʣʦʜʳʝ ʣʶʜʠ ʥʝ ʪʦʣʴʢʦ ʧʨʦʞʠʚʘʶʪ, ʥʦ ʠ ʨʘʙʦʪʘʶʪ ʚ 

ʘʨʝʥʜʫʝʤʦʤ ʞʠʣʦʤ ʧʦʤʝʱʝʥʠʠ.  

ʂʦʚʦʨʢʠʥʛ ʷʚʣʷʝʪʩʷ ʧʦʩʫʪʦʯʥʦʡ ʠʣʠ ʜʣʠʪʝʣʴʥʦʡ ʘʨʝʥʜʦʡ ʩʪʦʣʦʚ, ʟʦʥ ʜʣʷ ʧʝʨʝʛʦʚʦʨʦʚ, 

ʩʧʦʨʪʠʚʥʳʭ ʟʘʣʦʚ, ʦʪʜʝʣʴʥʳʭ ʢʦʤʥʘʪ (ʦʬʠʩʦʚ). ʇʦʧ-ʫʧ-ʤʘʛʘʟʠʥʳ ʠ ʩʢʣʘʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʤʝʩʪʘ ʜʣʷ ʘʨʝʥʜʳ ʚ ʪʦʨʛʦʚʳʭ ʮʝʥʪʨʘʭ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʢʣʘʜʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ ʠ ʨʘʩʧʨʝʜʝʣʠ-

ʪʝʣʴʥʳʭ ʮʝʥʪʨʘʭ. ʊʘʢʠʝ ʫʩʣʫʛʠ ʧʦʧʫʣʷʨʥʳ ʫ ʥʘʯʠʥʘʶʱʠʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ. ʆʥʠ ʧʦʤʦʛʘʶʪ ʩʥʠ-

ʟʠʪʴ ʟʘʪʨʘʪʳ ʢʘʢ ʚ ʮʝʣʦʤ ʥʘ ʘʨʝʥʜʫ, ʪʘʢ ʠ ʢʦʤʤʫʥʘʣʴʥʳʝ ʫʩʣʫʛʠ, ʩʘʥʠʪʘʨʥʫʶ ʦʙʨʘʙʦʪʢʫ, ʫʙʦʨʢʫ ʠ 

ʦʭʨʘʥʫ ʧʦʤʝʱʝʥʠʡ.  

ɸʨʝʥʜʘ ʦʜʝʞʜʳ ʠ ʚʝʱʝʡ ʥʝ ʷʚʣʷʝʪʩʷ ʥʦʚʦʡ. ʈʘʟʫʤʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʜʠʢʪʫʝʪ, ʯʪʦ ʚʝʯʝʨʥʠʝ 

ʧʣʘʪʴʷ, ʩʤʦʢʠʥʛʠ, ʢʘʨʥʘʚʘʣʴʥʳʝ ʢʦʩʪʶʤʳ, ʘ ʪʘʢʞʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʝʤʦʥʪʘ, ʨʘʩʪʝʥʠʷ ʜʣʷ ʫʢʨʘ-

ʰʝʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʘʪʤʦʩʬʝʨʳ ʥʘ ʤʝʨʦʧʨʠʷʪʠʠ ʠ ʧʨʦʯʝʝ ʥʝ ʩʪʦʠʪ ʧʨʠʦʙʨʝʪʘʪʴ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʠ 

ʪʝʤ ʩʘʤʳʤ ʟʘʭʣʘʤʣʷʪʴ ʩʚʦʡ ʙʳʪ, ʘ ʫʜʦʙʥʝʝ ʠ ʚʳʛʦʜʥʝʝ ʚʟʷʪʴ ʚ ʘʨʝʥʜʫ. 

ʂ ʰʝʨʠʥʛ-ʵʢʦʥʦʤʠʢʝ ʦʪʥʦʩʷʪʩʷ ʪʘʢʠʝ ʧʨʦʝʢʪʳ ʚ ʦʙʣʘʩʪʠ ʬʠʥʘʥʩʦʚ ʢʘʢ ʯʘʩʪʥʦʝ ʢʨʝʜʠʪʦʚʘ-

ʥʠʝ, ʢʦʛʜʘ ʢʨʝʜʠʪʦʨʘʤʠ ʚʳʩʪʫʧʘʶʪ ʬʠʟʠʯʝʩʢʠʝ ʣʠʮʘ, ʧʨʝʜʣʘʛʘʷ ʙʦʣʝʝ ʚʳʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʯʝʤ ʙʘʥ-

ʢʠ. ɺ ʈʦʩʩʠʠ ʵʪʦ ʚʠʜ ʙʠʟʥʝʩʘ ʝʱʝ ʥʝ ʧʦʣʫʯʠʣ ʜʦʣʞʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʥʦ ʚ ɽʚʨʦʧʝ ʠ ʉʐɸ ʝʩʪʴ ʩʝʨʚʠ-

ʩʳ, ʛʜʝ ʦʜʥʠ ʬʠʟʠʯʝʩʢʠʝ ʣʠʮʘ ʢʨʝʜʠʪʫʶʪ ʜʨʫʛʠʭ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ. ʅʝ ʤʝʥʝʝ ʧʦʧʫʣʷʨʝʥ ʢʨʘʫʜʬʘʥ-

ʜʠʥʛ (ʥʘʨʦʜʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ), ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʧʦʠʩʢ ʯʘʩʪʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʠ ʩʙʦʨ ʩʨʝʜʩʪʚ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʠʜʝʡ ʚ ʙʠʟʥʝʩʝ, ʪʚʦʨʯʝʩʢʠʭ ʠ ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʘʭ.  

ʀʩʭʦʜʷ ʠʟ ʪʝʦʨʠʠ ʨʘʟʫʤʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ, ʰʠʨʠʪʩʷ ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʰʝʨʠʥʛʘ, ʠʤʝʶʱʝʛʦ 

ʩʦʮʠʘʣʴʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʬʫʜʰʝʨʠʥʛ, ʢʦʛʜʘ ʧʨʦʜʫʢʪʳ ʩ ʟʘʢʘʥʯʠʚʘʶʱʠʤʩʷ 

ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ ʧʝʨʝʜʘʶʪ ʥʫʞʜʘʶʱʠʤʩʷ. ʄʥʦʛʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʰʝʨʠʥʛʦʚʳʝ ʧʨʦʝʢʪʳ ʧʨʠʦʙʨʝʪʘ-

ʶʪ ʥʦʚʳʝ ʬʦʨʤʳ, ʦʙʲʝʜʠʥʷʷ ʣʶʜʝʡ ʧʦ ʠʥʪʝʨʝʩʘʤ. ʇʨʠʤʝʨʦʤ ʷʚʣʷʶʪʩʷ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʠʝʩʷ 

ʰʝʨʠʥʛ-ʩʝʨʚʠʩʳ, ʦʙʲʝʜʠʥʷʶʱʠʝ ʪʝʭ, ʢʪʦ ʟʘʥʠʤʘʝʪʩʷ ʨʫʢʦʜʝʣʠʝʤ, ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʩʫʚʝʥʠʨʦʚ, ʙʠ-
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ʞʫʪʝʨʠʠ, ʤʝʙʝʣʠ. ʋʯʘʩʪʥʠʢʠ ʪʘʢʠʭ ʩʦʦʙʱʝʩʪʚ ʦʙʤʝʥʠʚʘʶʪʩʷ ʤʘʪʝʨʠʘʣʘʤʠ ʜʣʷ ʪʚʦʨʯʝʩʪʚʘ, ʧʨʦʚʦ-

ʜʷʪ ʤʘʩʪʝʨ-ʢʣʘʩʩʳ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ ʥʝ ʪʦʣʴʢʦ ʟʘ ʧʣʘʪʫ, ʥʦ ʠ ʙʝʟʚʦʟʤʝʟʜʥʦ. 

ʅʝ ʤʝʥʝʝ ʠʥʪʝʨʝʩʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʟʦʦʰʝʨʠʥʛ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʦʙʤʝʥ ʢʦʨ-

ʤʦʤ, ʢʣʝʪʢʘʤʠ, ʤʠʩʢʘʤʠ, ʢʦʛʪʝʨʝʟʢʘʤʠ ʠ ʧʨʦʯʠʤʠ ʚʝʱʘʤʠ ʜʣʷ ʧʪʠʮ ʠ ʞʠʚʦʪʥʳʭ; ʜʘʯʘ-ʰʝʨʠʥʛ, 

ʦʙʲʝʜʠʥʷʶʱʠʡ ʣʶʜʝʡ, ʞʝʣʘʶʱʠʭ ʧʦʜʝʣʠʪʴʩʷ ʩʝʤʝʥʥʳʤ ʠ ʧʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʠ ʜʘʞʝ ʦʪʭʦ-

ʜʘʤʠ ʜʣʷ ʢʦʤʧʦʩʪʘ; ʘʧʪʝʢʘ-ʰʝʨʠʥʛ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʤʝʥʠʚʘʪʴʩʷ ʤʝʜʠʢʘʤʝʥʪʘʤʠ ʩ 

ʠʩʪʝʢʘʶʱʠʤ ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ ʠʣʠ ʦʪʜʘʚʘʪʴ ʠʭ ʙʝʩʧʣʘʪʥʦ.  

ʇʨʠʥʮʠʧʳ ʵʢʦʥʦʤʠʢʠ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʥʝʜʨʷʶʪʩʷ ʠ ʚ ʧʨʦ-

ʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʚʠʜʝ ʘʨʝʥʜʳ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʠʚʣʝʯʝʥʠʷ ʪʨʫʜʘ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʠ ʵʢʩʧʝʨʪʦʚ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ 

ʜʦʨʦʛʫʶ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʪʝʭʥʠʢʫ ʠ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʛʠʙʢʦʩʪʴ ʚ ʦʩʚʦʝʥʠʠ ʥʦʚʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ.  

ʆ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʂʠʪʘʡ ʥʝ ʪʘʢ ʜʘʚʥʦ 

ʧʨʝʜʩʪʘʚʠʣ ʧʣʘʥ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʪʨʘʥʳ, ʚʢʣʶʯʘʶʱʠʡ ʩʦʟʜʘʥʠʝ ʦʢʦʣʦ 20 ʧʣʘʪ-

ʬʦʨʤ ʩ ʤʦʱʥʳʤ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʢʦʪʦʨʳʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ, ʠʥʩʪʨʫʤʝʥʪʦʚ, ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʘ 

ʪʘʢʞʝ ʫʩʣʫʛ, ʩʚʷʟʘʥʥʳʭ ʩ ʣʦʛʠʩʪʠʢʦʡ ʠ ʨʘʙʦʪʦʡ ʩʢʣʘʜʩʢʠʭ ʧʦʤʝʱʝʥʠʡ. ʊʘʢʘʷ ʪʘʢʪʠʢʘ ʜʦʣʞʥʘ ʧʦ-

ʚʳʩʠʪʴ ʦʙʱʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʩʦʢʨʘʪʠʪʴ ʧʨʦʩʪʦʡ ʚ ʨʘʙʦʪʝ ʧʨʝʜʧʨʠʷʪʠʡ [1]. 

ʅʘʤʠ ʧʝʨʝʯʠʩʣʝʥʳ ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʥʘʧʨʘʚʣʝʥʠʷ ʰʝʨʠʥʛʘ ʠ ʦʥʠ ʧʦʩʪʦʷʥʥʦ ʧʦʧʦʣʥʷʶʪʩʷ ʥʦ-

ʚʳʤʠ ʙʠʟʥʝʩ-ʠʜʝʷʤʠ. ɹʳʩʪʨʳʡ ʨʦʩʪ ʵʢʦʥʦʤʠʢʠ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʤʠʨʝ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʩʣʝʜʫʶʱʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʤʠʨʝ ʚ ʦʙʣʘʩʪʠ ʰʝʨʠʥʛ-ʵʢʦʥʦʤʠʢʠ ʨʘʙʦ-

ʪʘʶʪ 9829 ʢʦʤʧʘʥʠʡ. ʆʥʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ 133 ʩʪʨʘʥʘʭ ʤʠʨʘ ʚ 25 ʦʙʣʘʩʪʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ 

ʧʝʨʩʧʝʢʪʠʚʝ ʥʘ 12 ʣʝʪ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʨʦʩʪ ʵʢʦʥʦʤʠʢʠ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʥʘ 2133 %. [4] 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥʘ ʜʠʘʛʨʘʤʤʘ, ʦʪʨʘʞʘʶʱʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʰʝʨʠʥʛ-ʫʩʣʫʛ ʧʦ ʨʝʛʠʦ-

ʥʘʤ ʤʠʨʘ. 

 
 

ʈʠʩ. 1.  ɺʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʰʝʨʠʥʛ-ʫʩʣʫʛ ʫ ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ  

(ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʥʘ ʦʩʥʦʚʝ [4]) 

ɼʘʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʢʦʥʦʤʠʢʘ ʩʦʚʤʝ-

ʩʪʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʧʦʣʫʯʠʣʘ ʚ ɸʟʠʘʪʩʢʦ-ʊʠʭʦʦʢʝʘʥʩʢʦʤ ʨʝʛʠʦʥʝ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ 73% ʥʘʩʝʣʝʥʠʷ ʂʠʪʘʷ ʷʚʣʷʶʪʩʷ ʦʥʣʘʡʥ-ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʚ ʰʝʨʠʥʛ-ʵʢʦʥʦʤʠʢʝ ʠ ʙʦʣʝʝ ʧʦʣʦ-

ʚʠʥʳ (55%) ʧʦʩʪʘʚʣʷʶʪ ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ ʯʝʨʝʟ ʰʝʨʠʥʛ-ʩʝʨʚʠʩʳ. ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʧʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʶ ʰʝʨʠʥʛ-ʫʩʣʫʛ ʥʘʭʦʜʠʪʩʷ ɸʤʝʨʠʢʘ. ʆʢʦʣʦ 72% ʞʠʪʝʣʝʡ ʉʐɸ ʧʦʣʴʟʦʚʘʣʠʩʴ ʰʝʨʠʥʛ-ʩʝʨʚʠʩʦʤ, 

50% ʧʦʢʫʧʘʣʠ ʙʳʚʰʠʝ ʚ ʫʧʦʪʨʝʙʣʝʥʠʠ ʪʦʚʘʨʳ ʚ ʀʥʪʝʨʥʝʪʝ, ʘ 15% ʧʦʣʴʟʦʚʘʣʠʩʴ ʦʥʣʘʡʥ-ʟʘʢʘʟʦʤ 

ʪʘʢʩʠ. 70% ʣʶʜʝʡ ʚ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʝ ʠʩʧʦʣʴʟʫʶʪ ʰʝʨʠʥʛ-ʵʢʦʥʦʤʠʢʫ ʠ ʛʦʪʦʚʳ ʧʦʜʝʣʠʪʴʩʷ ʠʣʠ 

ʘʨʝʥʜʦʚʘʪʴ, ʘ 73% ʛʦʪʦʚʳ ʘʨʝʥʜʦʚʘʪʴ ʫ ʜʨʫʛʠʭ. ɺ ɽʚʨʦʧʝ 54% ʣʶʜʝʡ ʧʦ ʚʩʝʡ ɽʚʨʦʧʝ ʠʩʧʦʣʴʟʫʶʪ 

ʰʝʨʠʥʛ-ʵʢʦʥʦʤʠʢʫ ʠ ʛʦʪʦʚʳ ʧʦʜʝʣʠʪʴʩʷ ʠʣʠ ʘʨʝʥʜʦʚʘʪʴ, ʘ 44% ʛʦʪʦʚʳ ʘʨʝʥʜʦʚʘʪʴ ʫ ʜʨʫʛʠʭ [ʊʘʤ 

ʞʝ]. 
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ɺ ʈʦʩʩʠʠ ʰʝʨʠʥʛ-ʵʢʦʥʦʤʠʢʘ ʨʘʟʚʠʚʘʝʪʩʷ ʪʘʢʞʝ ʜʠʥʘʤʠʯʥʦ, ʢʘʢ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ. ɺ 2019 ʛʦʜʫ 

ʝʝ ʦʙʲʸʤ ʫ ʥʘʩ ʚ ʩʪʨʘʥʝ ʜʦʩʪʠʛ 770 ʤʣʨʜ. ʨʫʙʣʝʡ, ʫʚʝʣʠʯʠʚʰʠʩʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 2018 ʛʦʜʫ ʥʘ 

50%, ʘ ʢ 2025 ʛʦʜʫ ʧʦ ʧʨʦʛʥʦʟʘʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʘʥʥʳʡ ʨʳʥʦʢ ʜʦʩʪʠʛʥʝʪ $335 ʤʣʨʜ. ʜʦʣʣ.[1]. 

ʂ ʚʘʞʥʳʤ ʧʨʠʯʠʥʘʤ, ʚʳʟʚʘʚʰʠʤ ʨʘʟʚʠʪʠʝ ʰʝʨʠʥʛʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚ ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʛʦʜʘ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʠʝ:  

- ʧʘʥʜʝʤʠʷ COVID-19; 

- ʩʪʘʛʥʘʮʠʷ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ;  

- ʟʘʢʨʝʜʠʪʦʚʘʥʥʦʩʪʴ ʛʨʘʞʜʘʥ (ʚ ʪ.ʯ. ʨʘʩʪʫʱʝʝ ʙʨʝʤʷ ʠʧʦʪʝʢʠ);  

- ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʩʚʷʟʠ ʩ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ; 

- ʦʛʨʘʥʠʯʝʥʠʝ ʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʚʳʯʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʠ ʙʨʝʥʜʘʤʠ ʚ ʩʚʷʟʠ ʩ ʩʘʥʢʮʠʷʤʠ 

ʧʨʦʪʠʚ ʩʪʨʘʥʳ. 

ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʚʠʪʠʷ ʰʝʨʠʥʛ-ʵʢʦʥʦʤʠʢʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚ ʦʩʥʦʚʥʦʤ ʩʦʚʧʘʜʘʶʪ ʩ 

ʦʙʱʝʤʠʨʦʚʳʤʠ. ʊʘʢ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʰʝʨʠʥʛ-ʫʩʣʫʛ ʚ ʈʦʩʩʠʠ ʩʚʷʟʘʥʘ ʚ ʦʩʥʦʚʥʦʤ ʩ ʢʨʫʧʥʳʤʠ 

ʛʦʨʦʜʘʤʠ-ʤʠʣʣʠʦʥʥʠʢʘʤʠ, ʛʜʝ ʧʨʦʞʠʚʘʶʪ 75% ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʵʪʠʭ ʫʩʣʫʛ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, 

ʯʪʦ ʚ ʪʘʢʠʭ ʛʦʨʦʜʘʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʰʝʨʠʥʛ-ʫʩʣʫʛ ʚʳʰʝ, ʯʪʦ ʜʝʣʘʝʪ ʩʦʟʜʘʥʠʝ ʜʘʥʥʦʛʦ 

ʚʠʜʘ ʙʠʟʥʝʩʘ ʙʦʣʝʝ ʜʦʭʦʜʥʳʤ. ʂʘʢ ʦʪʤʝʯʘʶʪ ʵʢʩʧʝʨʪʳ [5], ʫʩʣʫʛʘʤʠ ʰʝʨʠʥʛʘ ʧʦʣʴʟʫʶʪʩʷ ʣʶʜʠ ʩ 

ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ ʜʦʩʪʘʪʢʘ.  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ ʰʝʨʠʥʛ-ʫʩʣʫʛ ʧʦ ʫʨʦʚʥʶ ʜʦʭʦʜʦʚ ʧʨʠʤʝʨʥʦ ʨʘʚʥʦʤʝʨʥʘʷ. 

ɺʦʟʨʘʩʪʥʦʡ ʩʦʩʪʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʦʙʱʝʤʠʨʦʚʳʝ ʪʝʥʜʝʥʮʠʠ: ʦʢʦʣʦ 60 % 

ʩʦʩʪʘʚʣʷʝʪ ʤʦʣʦʜʝʞʴ ʜʦ 30 ʣʝʪ, ʙʦʣʝʝ 30 % ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʛʨʘʞʜʘʥ ʦʪ 31 ʛʦʜʘ ʜʦ 45 ʣʝʪ, ʧʦʪʨʝʙʠ-

ʪʝʣʠ ʩʪʘʨʰʝ 45 ʣʝʪ ʩʦʩʪʘʚʣʷʶʪ ʪʦʣʴʢʦ 5% ʧʦʣʴʟʦʚʘʪʝʣʝʡ [1]. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʚ ʂʠʪʘʝ ʫʯʘʩʪʥʠʢʘʤʠ ʨʳʥʢʘ ʰʝʨʠʥʛ-ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʷʚ-

ʣʷʶʪʩʷ ʚʩʝ ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ, ʧʨʠʤʝʨʥʦ ʪʘʢʘʷ ʞʝ ʪʝʥʜʝʥʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ.  

ɼʦ 2022 ʛʦʜʘ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʩʝʛʤʝʥʪʘʤʠ ʵʢʦʥʦʤʠʢʠ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ ʷʚʣʷʣʠʩʴ ʉ23ʉ-ʧʨʦʜʘʞʠ, ʈ2ɿ-ʫʩʣʫʛʠ, ʢʘʨʰʝʨʠʥʛ, ʢʘʨʧʫʣʠʥʛ, ʰʝʨʠʥʛ ʞʠʣʴʷ. ʇʦ ʜʘʥʥʳʤ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʈɸʕʂ ʠ Tiar Center, ʚ 2020 ʛʦʜʫ ʜʦʣʷ ʩʜʝʣʦʢ ʚ ʵʪʠʭ ʩʝʛʤʝʥʪʘʭ ʜʦʭʦʜʠʣʘ ʜʦ 99,3 % ʦʪ 

ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʰʝʨʠʥʛ-ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ (ʨʠʩ. 2). 

 

 
 

ʈʠʩ. 2. ʆʙʲʝʤ ʩʜʝʣʦʢ ʧʦ ʩʝʢʪʦʨʘʤ ʵʢʦʥʦʤʠʢʠ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ  

ʚ 2019-2020 ʛ.ʛ., ʤʣʨʜ. ʨʫʙ. (ʀʩʪʦʯʥʠʢ ʊʀɸʈ-ʎʝʥʪʨ, ʈɸʕʂ) [6] 

 

ɺ 2023 ʛʦʜʫ ʚ ʈʦʩʩʠʠ ʨʳʥʦʢ ʰʝʨʠʥʛʘ ʧʨʦʜʦʣʞʘʣ ʜʠʥʘʤʠʯʥʦʝ ʨʘʟʚʠʪʠʝ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʨʦʩʪ ʨʘʩʭʦʜʦʚ ʨʦʩʩʠʷʥ ʥʘ ʫʩʣʫʛʠ ʰʝʨʠʥʛʘ ʥʘ 15% ʠ ʢʦʣʠʯʝʩʪʚʘ ʩʜʝʣʦʢ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʥʘ 21% ʧʦ 






























































