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ɺ ʩʪʘʪʴʝ ʨʝʯʴ ʠʜʝʪ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʚʝʜʫʱʠʭ ʠʜʝʡ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʢʫʨʩʘ 
çɽʩʪʝʩʪʚʦʟʥʘʥʠʝè ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʠ ʦʩʥʦʚʳ ʦʧʨʝʜʝʣʝʥʠʷ 
ʮʝʥʥʦʩʪʥʦ-ʩʤʳʩʣʦʚʳʭ ʦʨʠʝʥʪʠʨʦʚ. ʆʧʠʩʳʚʘʝʪʩʷ ʠʭ ʩʪʨʫʢʪʫʨʘ ʠ ʨʦʣʴ  
ʜʣʷ ʮʝʣʝʧʦʣʘʛʘʥʠʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʢʫʨʩʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ. 

In article it is about features of the leading ideas of the integrated course "Natural 
sciences" for development of its contents and a basis of definition of valuable and 
semantic reference points. Their structure and role for a goal-setting when studying a 
course and determination of results of tutoring is described. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʝʥʥʦʩʪʥʦ-ʩʤʳʩʣʦʚʳʝ ʦʨʠʝʥʪʠʨʳ, ʢʫʨʩ çɽʩʪʝʩʪʚʦʟʥʘʥʠʝè, 
ʚʝʜʫʱʠʝ ʠʜʝʠ ʢʫʨʩʘ. 

Keywords: valuable and semantic reference points, course "Natural sciences", 
leading ideas of a course. 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʫʯʝʙʥʳʡ ʧʨʝʜʤʝʪ çɽʩʪʝʩʪʚʦʟʥʘʥʠʝè 

ʚʚʦʜʠʪʩʷ ʚ ʧʨʦʬʠʣʷʭ ʛʫʤʘʥʠʪʘʨʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʩ ʮʝʣʴʶ 

ʩʪʘʥʦʚʣʝʥʠʷ ʮʝʣʦʩʪʥʦʡ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ 

ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʥʠʭ ʦʙʱʝʫʯʝʙʥʳʭ ʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʥʘ ʤʝʞʧʨʝʜʤʝʪʥʦʡ ʦʩʥʦʚʝ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʳʤ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʪʘʢʦʛʦ ʢʫʨʩʘ ʷʚʣʷʝʪʩʷ ʦʩʦʟʥʘʥʠʝ 

ʫʯʠʪʝʣʝʤ ʝʛʦ ʮʝʣʝʚʳʭ ʫʩʪʘʥʦʚʦʢ ʠ ʧʨʠʥʮʠʧʦʚ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ. 

ɺ ʩʪʘʪʴʝ ʦʩʦʙʝʥʥʦʩʪʠ ʮʝʣʝʧʦʣʘʛʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤ  

ʚ ʢʦʥʪʝʢʩʪʝ ʠʥʪʝʛʨʘʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʥʘ ʢʘʬʝʜʨʝ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʉʇʙ ɸʇʇʆ ʚ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ 

ʛʫʤʘʥʠʪʘʨʠʟʘʮʠʠ ʩʦʜʝʨʞʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [1,2]. 
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ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʧʦʜʭʦʜʫ ʩʦʜʝʨʞʘʥʠʝ ʢʫʨʩʘ ʢʦʥʩʪʨʫʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʚʝʜʫʱʠʭ ʠʜʝʡ ʠ ʮʝʥʥʦʩʪʥʦ-ʩʤʳʩʣʦʚʳʭ ʦʨʠʝʥʪʠʨʦʚ (ʜʘʣʝʝ - ʎʉʆ), 

ʦʪʨʘʞʘʶʱʠʭ ʦʙʲʝʢʪʠʚʥʦʝ ʝʜʠʥʩʪʚʦ ʧʨʠʨʦʜʳ, ʮʝʣʦʩʪʥʦʩʪʴ ʝʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʢʦʛʜʘ ʯʝʣʦʚʝʢ ʠ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʦʢʘʟʳʚʘʶʪʩʷ ʚʢʣʶʯʝʥʥʳʤʠ ʚ ʩʘʤʫ ʩʪʨʫʢʪʫʨʫ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ 

ʟʥʘʥʠʷ. ʉʦʜʝʨʞʘʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʢʫʨʩʘ çɽʩʪʝʩʪʚʦʟʥʘʥʠʝè 

ʨʘʟʨʘʙʦʪʘʥʦ ʪʘʢ, ʯʪʦ ʠʟʫʯʝʥʠʝ ʦʙʲʝʢʪʦʚ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʠʩʪʝʤʝ çʧʨʠʨʦʜʘ - ʥʘʫʢʘ - ʪʝʭʥʠʢʘ - ʦʙʱʝʩʪʚʦ - 

ʯʝʣʦʚʝʢè. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʛʨʘʮʠʷ ʟʥʘʥʠʡ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʥʳʭ 

ʦʙʣʘʩʪʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʦʢʨʫʛ ʧʨʦʙʣʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʠ 

ʧʨʠʨʦʜʳ. ʕʪʦ ʥʘʭʦʜʠʪ ʦʪʨʘʞʝʥʠʝ ʚ ʥʘʟʚʘʥʠʠ ʨʘʟʜʝʣʦʚ ʠ ʪʝʤ 

ʧʨʦʛʨʘʤʤʳ. 

ʈʘʟʜʝʣ 1. ʉʦʚʨʝʤʝʥʥʦʝ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʝ ʟʥʘʥʠʝ ʦ ʤʠʨʝ. 

ʊʝʤʳ: ʉʪʨʫʢʪʫʨʘ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ: ʤʥʦʛʦʦʙʨʘʟʠʝ ʝʜʠʥʩʪʚʘ. 

ʉʪʨʫʢʪʫʨʳ ʤʠʨʘ ʧʨʠʨʦʜʳ: ʝʜʠʥʩʪʚʦ ʤʥʦʛʦʦʙʨʘʟʠʷ. ʆʪ ʩʪʨʫʢʪʫʨʳ  

ʢ ʩʚʦʡʩʪʚʘʤ. ʇʨʠʨʦʜʘ ʚ ʜʚʠʞʝʥʠʠ, ʜʚʠʞʝʥʠʝ ʚ ʧʨʠʨʦʜʝ. 

ʕʚʦʣʶʮʠʦʥʥʘʷ ʢʘʨʪʠʥʘ ʤʠʨʘ. 

ʈʘʟʜʝʣ 2. ɽʩʪʝʩʪʚʝʥʥʳʝ ʥʘʫʢʠ ʠ ʨʘʟʚʠʪʠʝ ʪʝʭʥʠʢʠ ʠ 

ʪʝʭʥʦʣʦʛʠʡ. ʊʝʤʳ: ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʛʝʥʥʦʡ ʮʠʚʠʣʠʟʘʮʠʠ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. ɽʩʪʝʩʪʚʦʟʥʘʥʠʝ ʚ ʤʠʨʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. 

ʈʘʟʜʝʣ 3. ɽʩʪʝʩʪʚʝʥʥʳʝ ʥʘʫʢʠ ʠ ʯʝʣʦʚʝʢ. ʊʝʤʳ: ɽʩʪʝʩʪʚʝʥʥʳʝ 

ʥʘʫʢʠ ʠ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ɽʩʪʝʩʪʚʝʥʥʳʝ ʥʘʫʢʠ ʠ ʛʣʦʙʘʣʴʥʳʝ 

ʧʨʦʙʣʝʤʳ ʯʝʣʦʚʝʯʝʩʪʚʘ. 

ʀʥʪʝʛʨʘʪʦʨʘʤʠ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʨʘʤʢʘʭ 

ʦʙʦʟʥʘʯʝʥʥʳʭ ʪʝʤ ʷʚʣʷʶʪʩʷ ʚʝʜʫʠɦʝ ʠʜʝʠ ʢʫʨʩʘ: ʠʜʝʷ ʝʜʠʥʩʪʚʘ, 

ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʩʠʩʪʝʤʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʨʦʜʳ, ʠʜʝʷ 

ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʨʦʜʳ, ʠʜʝʷ ʛʘʨʤʦʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ 

çʧʨʠʨʦʜʘ ð ʯʝʣʦʚʝʢè. ʅʘʜʧʨʝʜʤʝʪʥʳʡ ʭʘʨʘʢʪʝʨ ʚʝʜʫʱʠʭ ʠʜʝʡ ʜʝʣʘʝʪ 

ʥʝʦʙʭʦʜʠʤʳʤ ʦʧʨʝʜʝʣʝʥʠʝ ʮʝʣʝʚʳʭ ʦʨʠʝʥʪʠʨʦʚ, ʢʦʥʢʨʝʪʠʟʠʨʫʶʱʠʭ 

ʢʘʞʜʫʶ ʠʟ ʚʝʜʫʱʠʭ ʠʜʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʪʝʤʳ. ɺ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʳ ʦʧʨʝʜʝʣʷʝʤ ʠʭ ʢʘʢ ʮʝʥʥʦʩʪʥʦ-ʩʤʳʩʣʦʚʳʝ 

ʦʨʠʝʥʪʠʨʳ (ʜʘʣʝʝ ʎʉʆ) [3,4].  

ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʮʝʥʥʦʩʪʥʦʡ ʠ 

ʩʤʳʩʣʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʪʠʭ ʦʨʠʝʥʪʠʨʦʚ. ʎʝʥʥʦʩʪʥʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ ʥʫʞʥʦ ʧʦʥʠʤʘʪʴ, ʢʘʢ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʧʦʣʦʞʝʥʠʷ 

ʦʙʲʝʢʪʠʚʥʳʭ ʮʝʥʥʦʩʪʝʡ, ʚʳʜʝʣʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ, ʥʘʰʝʡ ʧʣʘʥʝʪʳ, ʢʘʢ ʨʝʟʫʣʴʪʘʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʨʠʨʦʜʳ ʠ ʯʝʣʦʚʝʢʘ. ʉʤʳʩʣʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʷʚʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ, 

ʦʪʨʘʞʘʶʱʝʝ ʦʙʲʝʢʪʠʚʥʳʝ ʮʝʥʥʦʩʪʠ, ʢʦʪʦʨʦʝ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʦʩʚʦʝʥʠʷ 
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ʫʯʘʱʠʤʠʩʷ ʜʦʣʞʥʳ ʠʣʠ ʤʦʛʫʪ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʠʭ ʩʫʙʲʝʢʪʠʚʥʳʝ 

ʮʝʥʥʦʩʪʠ.  

ɺʝʜʫʱʠʝ ʠʜʝʠ ʠ ʎʉʆ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ çɽʩʪʝʩʪʚʦʟʥʘʥʠʝè 

ʧʦʟʚʦʣʠʣʠ ʚʳʜʝʣʠʪʴ ʠ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʎʉʆ ʢʘʞʜʦʡ ʪʝʤʳ ʢʫʨʩʘ. ʇʨʠ 

ʵʪʦʤ ʮʝʥʥʦʩʪʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʦʨʠʝʥʪʠʨʦʚ ʦʙʦʩʥʦʚʳʚʘʶʪ ʮʝʣʝʚʫʶ 

ʫʩʪʘʥʦʚʢʫ ʪʝʤʳ, ʘ ʩʤʳʩʣʦʚʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʦʪʨʘʞʝʥʳ ʚ ʧʣʘʥʠʨʫʝʤʳʭ 

ʨʝʟʫʣʴʪʘʪʘʭ ʦʙʫʯʝʥʠʷ ʜʣʷ ʢʘʞʜʦʡ ʪʝʤʳ ʢʫʨʩʘ. ʎʝʣʝʚʳʝ ʫʩʪʘʥʦʚʢʠ 

ʪʝʤʳ ʦʧʨʝʜʝʣʷʶʪ ʧʨʠʥʮʠʧʳ ʦʪʙʦʨʘ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʫʯʝʙʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʪʝʤʳ, ʩʤʳʩʣʦʚʳʝ ʞʝ ʥʘʮʝʣʠʚʘʶʪ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

(ʧʨʠʤʝʥʝʥʠʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ) ʘʜʝʢʚʘʪʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʤʫ ʜʦʩʪʠʞʝʥʠʶ ʧʣʘʥʠʨʫʝʤʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ. ɺʟʘʠʤʦʩʚʷʟʴ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʩʭʝʤʝ 1. 

 

ʉʭʝʤʘ 1. 

 

ɺʟʘʠʤʦʩʚʷʟʴ ʮʝʣʝʚʳʭ ʫʩʪʘʥʦʚʦʢ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʫʯʝʙʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ 

 

ɺʝʜʫʱʠʝ ʠʜʝʠ ʠ ʮʝʥʥʦʩʪʥʦ-ʩʤʳʩʣʦʚʳʝ ʦʨʠʝʥʪʠʨʳ ʢʫʨʩʘ:  

 

  

ʎʝʥʥʦʩʪʥʦ-ʩʤʳʩʣʦʚʳʝ ʦʨʠʝʥʪʠʨʳ ʪʝʤʳ 

  

ʎʝʥʥʦʩʪʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʉʤʳʩʣʦʚʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ 

  

  

ʎʝʣʝʚʘʷ ʫʩʪʘʥʦʚʢʘ ʪʝʤʳ ʆʞʠʜʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ 

  

  

ʆʪʙʦʨ ʩʦʜʝʨʞʘʥʠʷ           ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ        ʄʝʪʦʜʠʯʝʩʢʘʷ ʩʪʨʘʪʝʛʠʷ 

                                                                                    ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

 

ʇʨʦʠʣʣʶʩʪʨʠʨʫʝʤ ʩʦʦʪʥʦʰʝʥʠʝ ʮʝʥʥʦʩʪʥʦʡ ʠ ʩʤʳʩʣʦʚʦʡ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʚʝʜʫʱʠʤʠ ʠʜʝʷʤʠ ʥʘ ʧʨʠʤʝʨʝ ʪʝʤʳ 

ʢʫʨʩʘ çʉʪʨʫʢʪʫʨʘ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ: ʤʥʦʛʦʦʙʨʘʟʠʝ 

ʝʜʠʥʩʪʚʘè (ʪʘʙʣʠʮʘ ˉ1). 
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ʊʘʙʣʠʮʘ 1. 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʎʉʆ ʪʝʤʳ  

çʉʪʨʫʢʪʫʨʘ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ: ʤʥʦʛʦʦʙʨʘʟʠʝ ʝʜʠʥʩʪʚʘè 

 
ʎʝʥʥʦʩʪʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʉʤʳʩʣʦʚʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʀʜʝʷ ʝʜʠʥʩʪʚʘ, ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʩʠʩʪʝʤʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʨʦʜʳ 

ʎʝʣʦʩʪʥʦʩʪʴ ʧʨʠʨʦʜʳ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʤʥʦʛʦʦʙʨʘʟʠʝʤ 

ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʠʭ 

ʚʟʘʠʤʦʩʚʷʟʷʤʠ ʠ ʝʜʠʥʩʪʚʦʤ 

ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ 

 

ʉʣʦʞʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʨʠʨʦʜʳ, 

ʧʨʠ ʝʝ ʠʟʫʯʝʥʠʠ, ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʫʩʣʦʚʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʦʙʲʝʢʪʦʚ 

ʠʟʫʯʝʥʠʷ ʧʦ ʦʙʣʘʩʪʷʤ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ ʠ 

ʩʧʦʩʦʙʘʤ ʧʦʩʪʠʞʝʥʠʷ ʤʠʨʘ 

¶ ʉʠʩʪʝʤʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʠ 
ʧʨʝʜʤʝʪ ʠʭ ʠʟʫʯʝʥʠʷ 

¶ ʅʘʫʢʘ ʠ ʧʩʝʚʜʦʥʘʫʢʘ 

¶ ʉʣʦʞʥʦʩʪʴ ʧʫʪʝʡ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ 

¶ ɹʝʩʢʦʥʝʯʥʦʩʪʴ ʠ ʛʨʘʥʠʮʳ ʧʦʟʥʘʥʠʷ 

¶ ʉʧʝʮʠʬʠʢʘ ʤʝʪʦʜʦʚ 
ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ ʢʘʢ 

ʫʩʣʦʚʠʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʛʦ 

ʥʘʫʯʥʦʛʦ ʥʦʚʦʛʦ ʟʥʘʥʠʷ ʦ ʟʘʢʦʥʘʭ 

ʧʨʠʨʦʜʳ ʠ ʫʩʪʨʦʡʩʪʚʘ ʤʠʨʘ 

¶ ʆʛʨʘʥʠʯʝʥʥʦʩʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 
ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ 

¶ ɺʟʘʠʤʦʜʦʧʦʣʥʝʥʠʝ ʩʧʦʩʦʙʦʚ 
ʧʦʩʪʠʞʝʥʠʷ ʤʠʨʘ ʯʝʣʦʚʝʢʦʤ ʢʘʢ 

ʩʨʝʜʩʪʚʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʝʣʦʩʪʥʦʛʦ 

ʤʠʨʦʚʦʩʧʨʠʷʪʠʷ 

ʀʜʝʷ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʨʦʜʳ 

ʇʨʠʨʦʜʘ ʥʘʰʝʡ ʧʣʘʥʝʪʳ - 

ʩʠʩʪʝʤʘ ʬʘʢʪʦʨʦʚ 

ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʯʝʣʦʚʝʢʘ; 

ʠʩʪʦʯʥʠʢ ʟʥʘʥʠʡ, ʵʤʦʮʠʡ ʠ 

ʜʫʭʦʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ 

ɽʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʝ ʟʥʘʥʠʷ 

ʦʜʠʥ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʢʫʣʴʪʫʨʳ 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʮʠʚʠʣʠʟʘʮʠʠ 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ 

ʦʪʨʘʞʘʶʪ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ 

ʪʝʭʥʠʢʠ ʠ ʥʘʫʯʥʦʡ ʢʫʣʴʪʫʨʳ 

ʦʙʱʝʩʪʚʘ  

¶ ʏʝʣʦʚʝʢ - ʦʜʥʘ ʠʟ ʬʦʨʤ ʞʠʟʥʠ, 

ʧʦʜʯʠʥʷʶʱʘʷʩʷ ʟʘʢʦʥʘʤ ʧʨʠʨʦʜʳ 

¶ ʀʩʪʦʨʠʯʝʩʢʠʝ ʵʪʘʧʳ ʚ ʨʘʟʚʠʪʠʠ 

ʥʘʫʯʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ 

¶ ɺʦʟʤʦʞʥʦʩʪʴ ʚʥʝʩʝʥʠʷ ʠʩʢʘʞʝʥʠʡ ʚ 
ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʙʦʨʦʚ, ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭ ʫʯʝʪʘ ʚ ʭʦʜʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

¶ ʎʝʣʠ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠ ̫

ʀʜʝʷ ʛʘʨʤʦʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ çʧʨʠʨʦʜʘ - ʯʝʣʦʚʝʢè 

ʏʝʣʦʚʝʢ ʫʥʠʢʘʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ 

ʧʨʠʨʦʜʳ, ʩʧʦʩʦʙʥʳʡ ʦʩʦʟʥʘʚʘʪʴ 
¶ ʆʙʲʷʩʥʠʪʝʣʴʥʘʷ ʠ ʧʨʦʛʥʦʟʠʨʫʶʱʘʷ 

ʬʫʥʢʮʠʷ ʥʘʫʢʠ ʢʘʢ ʨʝʟʫʣʴʪʘʪ 



ʅʘʫʢʘ ï ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ 9 

ʩʝʙʷ ʠ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ, 

ʩʧʦʩʦʙʥʳʡ ʧʦʟʥʘʚʘʪʴ ʧʨʠʨʦʜʫ ʠ 

ʟʘʢʦʥʳ ʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʄʝʪʦʜʦʣʦʛʠʷ, ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʠ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʟʥʘʥʠʡ 

ɽʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʝ ʟʥʘʥʠʷ ʢʘʢ 

ʦʩʥʦʚʘ ʛʘʨʤʦʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ 

çʧʨʠʨʦʜʘ-ʯʝʣʦʚʝʢè  

ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʨʠʪʝʨʠʷʤ ʥʘʫʯʥʦʛʦ 

ʟʥʘʥʠʷ 

¶ ʉʪʨʫʢʪʫʨʘ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ ʠ 

ʤʝʪʦʜʦʣʦʛʠʷ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʦʙʩʪʚʝʥʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ 

¶  ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ 

ʦʙʲʝʢʪʦʚ, ʷʚʣʝʥʠʡ ʠ ʟʘʢʦʥʦʚ ʧʨʠʨʦʜʳ 

ʚ ʥʘʫʯʥʦʤ ʠ ʫʯʝʙʥʦʤ ʧʦʟʥʘʥʠʠ  

 

ʉʦʜʝʨʞʘʥʠʝ ʎʉʆ ʨʘʟʨʘʙʦʪʘʥʦ ʢ ʢʘʞʜʦʡ ʪʝʤʝ ʢʫʨʩʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʘʞʜʦʡ ʚʝʜʫʱʝʡ ʠʜʝʝʡ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʥʠ 

ʟʘʜʘʶʪ ʚʝʢʪʦʨ ʦʪʙʦʨʘ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚʳʙʦʨʘ 

ʤʝʪʦʜʦʚ ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʦʙʫʯʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ, ʪ.ʝ. 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʪʝʤʳ ʢʫʨʩʘ ʠ ʢʘʞʜʦʛʦ ʫʨʦʢʘ. ʀʤʝʥʥʦ ʵʪʘ ʬʫʥʢʮʠʷ 

ʎʉʆ ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʨʦʣʴ ʢʘʢ ʠʥʪʝʛʨʘʪʦʨʦʚ ʩʦʜʝʨʞʘʥʠʷ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʢʫʨʩʘ çɽʩʪʝʩʪʚʦʟʥʘʥʠʝè ʩʪʘʨʰʝʡ ʰʢʦʣʳ. 

 

&  ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 
1. ɸʣʝʢʩʘʰʠʥʘ, ʀ.ʖ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʤʝʪʦʜʠʢʠ ʧʨʝʧʦʜʘʚʘʥʠʷ 
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Formation of systems of educational physical tasks 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʧʦʜʭʦʜ ʢ ʩʦʩʪʘʚʣʝʥʠʶ ʩʠʩʪʝʤ ʫʯʝʙʥʳʭ ʬʠʟʠʯʝʩʢʠʭ 
ʟʘʜʘʯ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʬʠʟʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʦʢʘʟʘʥʦ, 
ʢʘʢ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʩʠʩʪʝʤʫ ʟʘʜʘʯ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʥʝʚʝʩʦʤʳʭ ʠ ʚʝʩʦʤʳʭ 
ʧʨʫʞʠʥ. 

The approach to the compilation of systems of educational physical problems based 
on the analysis of the physical situation is considered in the article. As an example, it 
is shown how it is possible to compile a system of tasks for stretching weightless and 
powerful springs. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʳ ʟʘʜʘʯ, ʬʠʟʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ, ʩʦʩʪʘʚʣʝʥʠʝ ʟʘʜʘʯ 
ʧʦ ʬʠʟʠʢʝ, ʩʦʩʪʘʚʣʝʥʠʝ ʩʠʩʪʝʤ ʟʘʜʘʯ. 

Keywords: systems of tasks, physical situation, compilation of tasks in physics, 
formation of tasks. 

ɺʚʝʜʝʥʠʝ. ʉʠʩʪʝʤʳ ʬʠʟʠʯʝʩʢʠʭ ʟʘʜʘʯ ʩʪʘʣʠ ʙʦʣʝʝ ʘʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘ ʫʨʦʢʘʭ ʬʠʟʠʢʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʚ ʰʢʦʣʘʭ 

ʧʨʦʬʠʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʷʚʠʣʠʩʴ ʵʣʝʢʪʠʚʥʳʝ ʢʫʨʩʳ,  

ʚ ʢʦʪʦʨʳʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ  ʩʠʩʪʝʤʳ ʟʘʜʘʯ ʧʦ ʢʦʥʢʨʝʪʥʳʤ ʪʝʤʘʤ. 

ʋʯʠʪʝʣʷ-ʧʨʘʢʪʠʢʠ ʠ ʩʧʝʮʠʘʣʠʩʪʳ ʚ ʦʙʣʘʩʪʠ ʪʝʦʨʠʠ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ 

ʬʠʟʠʢʝ ʝʜʠʥʦʜʫʰʥʳ ʚ ʪʦʤ, ʯʪʦ ʨʝʰʝʥʠʝ ʫʯʘʱʠʤʠʩʷ ʟʘʜʘʯ ʚ ʚʠʜʝ 

ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʪ.ʝ. ʩʠʩʪʝʤʳ ʟʘʜʘʯ, ʧʨʠʚʦʜʠʪ  

ʢ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ [1, 2, 3, 4 ʠ ʜʨ.].  

ʍʘʨʘʢʪʝʨʠʟʫʷ ʟʥʘʯʝʥʠʝ ʩʠʩʪʝʤ ʟʘʜʘʯ, ɺ.ɻ. ʇʝʪʨʦʩʷʥ ʧʠʰʝʪ, 

ʯʪʦ çéʙʝʟ ʩʧʝʮʠʘʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʟʘʜʘʥʠʡ, ʢʦʪʦʨʳʝ ʙʳ 

ʨʘʟʣʠʯʘʣʠʩʴ ʥʝ ʪʦʣʴʢʦ ʫʨʦʚʥʝʤ ʩʣʦʞʥʦʩʪʠ, ʥʦ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʧʨʦʮʝʩʩʫ ʠʭ ʨʝʰʝʥʠʷ, ʤʦʜʝʣʠʨʦʚʘʣʠ ʙʳ ʩʚʦʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʦʧʨʝʜʝʣʝʥʥʳʡ ʪʠʧ ʤʳʰʣʝʥʠʷ, ʪʨʫʜʥʦ ʨʝʘʣʠʟʦʚʘʪʴ 

ʨʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡè [2, ʩ. 39].  

ʇʦ ʤʥʝʥʠʶ ɹ.ɸ. ʄʫʢʫʰʝʚʘ, çʧʦʜ ʩʠʩʪʝʤʦʡ ʟʘʜʘʯ, ʩʣʝʜʫʝʪ 

ʧʦʥʠʤʘʪʴ ʫʧʦʨʷʜʦʯʝʥʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʘʜʘʯ, ʥʘʧʨʘʚʣʝʥʥʫʶ  

ʥʘ ʫʩʚʦʝʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʂʘʞʜʘʷ ʟʘʜʘʯʘ ʠʟ ʵʪʦʡ ʩʠʩʪʝʤʳ 

ʤʦʞʝʪ ʨʘʩʢʨʳʪʴ ʯʘʩʪʴ ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʦ ʚʩʷ ʩʠʩʪʝʤʘ ʟʘʜʘʯ 

ʜʦʣʞʥʘ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʟʜʘʥʠʶ ʮʝʣʦʩʪʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʥʝʤ, 

ʧʦʣʥʦʪʝ ʫʩʚʦʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ, ʠʤʝʶʱʠʭʩʷ ʚ ʩʦʜʝʨʞʘʥʠʠ 

ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʙʦʙʱʝʥʥʳʭ ʫʤʝʥʠʡè [5, ʩ. 36].  
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ʉʠʩʪʝʤʫ ʟʘʜʘʯ ɺ.ɽ. ɺʦʣʦʜʘʨʩʢʠʡ ʦʧʨʝʜʝʣʷʝʪ ʢʘʢ ʦʧʪʠʤʘʣʴʥʫʶ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʯʝʙʥʳʭ ʟʘʜʘʯ ʚʩʝʭ ʪʠʧʦʚ ʠ ʚʠʜʦʚ, ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ, ʠ ʧʨʠʥʮʠʧʳ ʧʦʜʙʦʨʘ 

ʟʘʜʘʯ, ʧʨʠʝʤʳ ʠ ʬʦʨʤʳ ʠʭ ʧʦʩʪʘʥʦʚʢʠ, ʤʝʪʦʜʠʢʫ ʩʦʩʪʘʚʣʝʥʠʷ ʠ 

ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʟʘʜʘʯ ʩ ʝʝ ʩʪʨʫʢʪʫʨʥʳʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʫʧʨʘʚʣʝʥʠʶ ʫʯʝʙʥʳʤ ʧʨʦʮʝʩʩʦʤ [3, 

ʩ. 3]. 

ʀʜʝʷ ʧʨʝʜʲʷʚʣʝʥʠʷ ʫʯʘʱʠʤʩʷ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʢʣʘʩʩʦʚ 

ʩʠʩʪʝʤ ʬʠʟʠʯʝʩʢʠʭ ʟʘʜʘʯ ʨʝʘʣʠʟʦʚʘʥʘ ʈ.ɺ. ɻʫʨʠʥʦʡ [6]. ʈʝʯʴ ʠʜʝʪ 

ʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʠ ʟʘʜʘʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʘʢ ʤʝʪʦʜʘ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʦʙʫʯʝʥʠʷ ʫʯʘʱʠʭʩʷ ʨʝʰʝʥʠʶ ʬʠʟʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʘʜʘʯ 

ʦʙʦʟʥʘʯʝʥʘ ʢʘʢ ʩʝʨʠʷ. ʇʨʠʥʮʠʧ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʟʘʜʘʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʩʦʩʪʦʠʪ ʚ ʧʦʰʘʛʦʚʦʤ ʫʩʣʦʞʥʝʥʠʠ ʟʘʜʘʯ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʢʘʞʜʘʷ ʨʝʰʝʥʥʘʷ ʟʘʜʘʯʘ ʚʭʦʜʠʪ ʚ ʧʦʩʣʝʜʫʶʱʫʶ ʢʘʢ ʝʝ ʯʘʩʪʴ. 

ʆʙʦʙʱʘʶʱʠʡ ʫʨʦʢ-ʧʘʥʦʨʘʤʘ ʦʙʲʝʜʠʥʷʝʪ ʚ ʩʝʨʠʶ ʨʘʟʥʳʝ ʟʘʜʘʯʠ ʩ ʦʙʱʠʤ 

ʤʝʪʦʜʦʤ ʨʝʰʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʩ ʨʘʩʯʝʪʦʤ ʧʣʦʱʘʜʠ ʪʨʘʧʝʮʠʠ [6, ʩ. 152]. 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ 

ʰʢʦʣʳ ʩʠʩʪʝʤ ʬʠʟʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʦʟʚʦʣʠʣ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ 

ʩʠʩʪʝʤʳ ʟʘʜʘʯ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʝʜʘʛʦʛʘʤʠ ʧʨʠ ʨʘʙʦʪʝ ʩ 

ʫʯʘʱʠʤʠʩʷ ʰʢʦʣ ʩ ʫʛʣʫʙʣʝʥʥʳʤ ʠʟʫʯʝʥʠʝʤ ʬʠʟʠʢʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʧʦʣʥʦʪʳ ʫʩʚʦʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʦʙʱʝʥʥʳʭ 

ʫʤʝʥʠʡ ʨʝʰʘʪʴ ʟʘʜʘʯʠ. ʂ ʵʪʦʤʫ, ʦʜʥʘʢʦ, ʩʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʧʦʯʪʠ 

ʚʦ ʚʩʝʭ ʨʘʙʦʪʘʭ, ʢʦʪʦʨʳʝ ʤʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ, ʨʝʯʴ ʠʜʝʪ ʦ ʧʦʜʙʦʨʝ 

ʛʦʪʦʚʳʭ ʟʘʜʘʯ, ʘ ʩʦʩʪʘʚʣʝʥʠʝ ʟʘʜʘʯ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ.   

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ  ʨʘʩʩʤʦʪʨʝʥʠʝ ʤʝʪʦʜʠʢʠ 

ʩʦʩʪʘʚʣʝʥʠʷ ʩʠʩʪʝʤ ʫʯʝʙʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʟʘʜʘʯ ʫʯʘʱʠʤʠʩʷ ʠ 

ʫʯʠʪʝʣʷʤʠ ʥʘ ʦʩʥʦʚʝ ʚʳʜʝʣʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʦʙʦʙʱʝʥʥʦʡ ʬʠʟʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ.   

ɺʦʧʨʦʩ ʩʦʩʪʘʚʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʫʯʝʙʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʟʘʜʘʯ 

ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʬʠʟʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʚ [7] ʢʘʢ 

ʧʨʠʝʤ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʬʠʟʠʢʠ ʢ ʚʳʧʦʣʥʝʥʠʶ 

ʫʯʝʙʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ [8]. ʊʝʦʨʝʪʠʯʝʩʢʠʝ 

ʦʩʥʦʚʳ ʩʦʩʪʘʚʣʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʟʘʜʘʯ ʙʳʣʠ ʠʟʣʦʞʝʥʳ ʥʘʤʠ ʚ ʨʘʙʦʪʝ 

[9], ʘ ʤʝʪʦʜʠʢʘ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ  ʵʪʦʤʫ 

ʤʝʪʦʜʫ ï ʚ ʨʘʙʦʪʝ [4]. ʇʨʘʢʪʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ 

ʫʯʝʙʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʟʘʜʘʯ ʤʦʞʥʦ ʥʘʡʪʠ ʚ çʉʙʦʨʥʠʢʝ ʟʘʜʘʯ ʧʦ ʬʠʟʠʢʝè 

[10] ʠ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʠ çʈʝʰʝʥʠʝ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʟʘʜʘʯ ʧʦ ʬʠʟʠʢʝè 

[11].  

ʄʝʪʦʜ ʩʦʩʪʘʚʣʝʥʠʷ ʩʠʩʪʝʤ ʟʘʜʘʯ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʚ ʜʘʥʥʦʡ 

ʩʪʘʪʴʝ, ʦʩʥʦʚʘʥ ʥʘ ʧʦʥʠʤʘʥʠʠ ʦʙʦʙʱʝʥʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, 

ʩʦʟʜʘʚʘʝʤʦʡ ʩʫʙʲʝʢʪʦʤ ʢʘʢ ʨʘʩʰʠʨʝʥʥʦʝ ʪʦʣʢʦʚʘʥʠʝ ʚʳʜʝʣʝʥʥʦʡ ʠʤ 
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ʬʠʟʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ [12]. ʇʦʜ ʬʠʟʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ ʤʳ ʧʦʥʠʤʘʝʤ 

ʥʝʢʦʪʦʨʳʡ ʵʣʝʤʝʥʪ ʬʠʟʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʫʶ 

ʦʙʣʘʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʳʜʝʣʝʥʥʦʛʦ ʩʫʙʲʝʢʪʦʤ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ. 

ʕʪʦʪ ʦʙʲʝʢʪ ʚ ʨʘʤʢʘʭ ʚʳʜʝʣʝʥʥʦʡ ʩʫʙʲʝʢʪʦʤ ʦʙʣʘʩʪʠ ʝʛʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʦʙʲʝʜʠʥʷʝʪ ʚ ʝʜʠʥʦʝ ʮʝʣʦʝ ʬʠʟʠʯʝʩʢʦʝ ʷʚʣʝʥʠʝ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʝʛʦ ʬʠʟʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ, ʬʠʟʠʯʝʩʢʫʶ ʤʦʜʝʣʴ 

ʦʙʲʝʢʪʘ, ʘ ʪʘʢʞʝ ʦʪʨʘʞʘʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʬʠʟʠʯʝʩʢʦʛʦ ʷʚʣʝʥʠʷ ʬʠʟʠʯʝʩʢʠʝ ʟʘʢʦʥʳ [13]. ʇʨʝʚʨʘʱʘʷ ʬʠʟʠʯʝʩʢʫʶ 

ʩʠʪʫʘʮʠʶ ʚ ʦʙʦʙʱʝʥʥʫʶ ʬʠʟʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ, ʫʯʠʪʝʣʴ ʠ ʫʯʝʥʠʢ 

ʧʦʣʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʩʪʘʚʣʷʪʴ ʥʦʚʳʝ ʟʘʜʘʯʠ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʦʙʨʘʟʦʤ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʠʤ ʚ ʚʠʜʝ ʧʨʠʤʝʨʘ 

ʩʦʩʪʘʚʣʝʥʠʷ ʩʠʩʪʝʤ ʟʘʜʘʯ ʥʘ ʚʳʜʝʣʝʥʥʫʶ ʥʘʤʠ ʬʠʟʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ,  

ʚʟʷʚ ʚ ʢʘʯʝʩʪʚʝ  ʝʝ ʦʙʲʝʢʪʘ ʧʨʫʞʠʥʫ.  ʗʚʣʝʥʠʝʤ ʜʣʷ ʜʘʥʥʦʡ 

ʬʠʟʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʠʣʳ ʫʧʨʫʛʦʩʪʠ 

ʧʨʠ ʜʝʬʦʨʤʘʮʠʠ ʧʨʫʞʠʥʳ, ʘ ʟʘʢʦʥʦʤ, ʜʝʡʩʪʚʫʶʱʠʤ ʚ ʜʘʥʥʦʡ 

ʬʠʟʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʙʫʜʝʪ ʟʘʢʦʥ F = ïʢʭ.   

ʉʢʦʥʩʪʨʫʠʨʫʝʤ ʥʘ ʦʩʥʦʚʝ ʚʳʜʝʣʝʥʥʦʡ ʥʘʤʠ ʬʠʟʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ ʩʠʩʪʝʤʫ ʟʘʜʘʯ ʥʘ ʨʘʩʯʝʪ ʧʘʨʘʤʝʪʨʦʚ ʧʨʫʞʠʥ, ʨʝʰʝʥʠʝ 

ʢʦʪʦʨʳʭ ʩʧʦʩʦʙʥʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʨʘʩʢʨʳʪʴ ʧʝʨʝʜ ʫʯʝʥʠʢʦʤ 

ʩʦʜʝʨʞʘʥʠʝ ʚʦʧʨʦʩʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʥʘʭʦʞʜʝʥʠʝʤ ʩʠʣ ʫʧʨʫʛʦʩʪʠ, 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʞʝʩʪʢʦʩʪʠ ʠ ʫʜʣʠʥʝʥʠʷ ʧʨʫʞʠʥ, ʧʨʠʯʝʤ, ʚ ʩʘʤʳʭ 

ʥʝʦʞʠʜʘʥʥʳʭ ʜʣʷ ʫʯʝʥʠʢʘ ʩʣʫʯʘʷʭ. ʂʘʞʜʘʷ ʥʦʚʘʷ ʟʘʜʘʯʘ ʚ ʩʠʩʪʝʤʝ 

ʧʦʷʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʥʝʢʦʪʦʨʦʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʙʲʝʢʪ 

ï ʧʨʫʞʠʥʫ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʠ ʧʘʨʘʣʣʝʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʥʝʚʝʩʦʤʳʭ 

ʧʨʫʞʠʥ 

ɿʘʜʘʯʘ 1. ʅʝʚʝʩʦʤʘʷ ʧʨʫʞʠʥʘ ʜʣʠʥʳ l, ʧʦʜʚʝʰʝʥʥʘʷ 

ʚʝʨʪʠʢʘʣʴʥʦ ʟʘ ʦʜʠʥ ʢʦʥʝʮ, ʫʜʣʠʥʷʝʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʨʫʟʘ m ʢʛ ʥʘ x 

ʤ. ʆʧʨʝʜʝʣʠʪʴ ʞʝʩʪʢʦʩʪʴ ʧʨʫʞʠʥʳ.  

ɿʘʜʘʯʘ 2. ɼʚʝ ʦʜʠʥʘʢʦʚʳʝ ʥʝʚʝʩʦʤʳʝ ʧʨʫʞʠʥʳ ʜʣʠʥʦʡ l 

ʢʘʞʜʘʷ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʞʝʩʪʢʦʩʪʠ k ʩʦʝʜʠʥʝʥʳ ʧʘʨʘʣʣʝʣʴʥʦ. 

ʆʧʨʝʜʝʣʠʪʴ ʞʝʩʪʢʦʩʪʴ ʧʦʣʫʯʠʚʰʝʡʩʷ ʩʠʩʪʝʤʳ ʧʨʫʞʠʥ. 

ɿʘʜʘʯʘ 3. ɼʚʝ ʦʜʠʥʘʢʦʚʳʝ ʥʝʚʝʩʦʤʳʝ ʧʨʫʞʠʥʳ ʜʣʠʥʦʡ  l 

ʢʘʞʜʘʷ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʞʝʩʪʢʦʩʪʠ k ʩʦʝʜʠʥʝʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. 

ʆʧʨʝʜʝʣʠʪʴ ʞʝʩʪʢʦʩʪʴ ʧʦʣʫʯʠʚʰʝʡʩʷ ʩʠʩʪʝʤʳ ʧʨʫʞʠʥ. 

ɿʘʜʘʯʘ 4. ɼʚʝ ʥʝʚʝʩʦʤʳʝ ʧʨʫʞʠʥʳ ʦʜʠʥʘʢʦʚʦʡ ʜʣʠʥʳ l 

ʢʘʞʜʘʷ, ʠʤʝʶʱʠʝ ʞʝʩʪʢʦʩʪʠ k1 ʠ k2 ʩʦʝʜʠʥʝʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ 

ʧʘʨʘʣʣʝʣʴʥʦ. ʆʧʨʝʜʝʣʠʪʴ ʞʝʩʪʢʦʩʪʴ ʧʦʣʫʯʠʚʰʝʡʩʷ ʩʠʩʪʝʤʳ ʧʨʫʞʠʥ. 

ɿʘʜʘʯʘ 5. ɼʚʝ ʥʝʚʝʩʦʤʳʝ ʧʨʫʞʠʥʳ ʦʜʠʥʘʢʦʚʦʡ ʜʣʠʥʳ l 

ʢʘʞʜʘʷ, ʠʤʝʶʱʠʝ ʞʝʩʪʢʦʩʪʠ k1 ʠ k2 ʩʦʝʜʠʥʝʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ 
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ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. ʆʧʨʝʜʝʣʠʪʴ ʞʝʩʪʢʦʩʪʴ ʧʦʣʫʯʠʚʰʝʡʩʷ ʩʠʩʪʝʤʳ 

ʧʨʫʞʠʥ. 

ɿʘʜʘʯʘ 61. ʅʝʚʝʩʦʤʫʶ ʧʨʫʞʠʥʫ ʜʣʠʥʳ l ʨʘʟʨʝʟʘʣʠ ʥʘ ʜʚʝ 

ʨʘʚʥʳʝ ʯʘʩʪʠ. ʆʧʨʝʜʝʣʠʪʴ ʞʝʩʪʢʦʩʪʴ ʧʦʣʫʯʠʚʰʠʭʩʷ ʧʨʫʞʠʥ.  

ɿʘʜʘʯʘ 7. ʅʝʚʝʩʦʤʫʶ ʧʨʫʞʠʥʫ ʜʣʠʥʳ l ʨʘʟʨʝʟʘʣʠ ʥʘ ʜʚʝ ʯʘʩʪʠ  

ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:4. ʆʧʨʝʜʝʣʠʪʴ ʞʝʩʪʢʦʩʪʴ ʢʘʞʜʦʡ ʠʟ ʧʦʣʫʯʠʚʰʠʭʩʷ 

ʧʨʫʞʠʥ.  

ɿʘʜʘʯʘ 8. ʅʝʚʝʩʦʤʫʶ ʧʨʫʞʠʥʫ ʜʣʠʥʳ l ʨʘʟʨʝʟʘʣʠ ʥʘ n ʨʘʚʥʳʭ 

ʯʘʩʪʝʡ. ʆʧʨʝʜʝʣʠʪʴ ʞʝʩʪʢʦʩʪʴ ʧʦʣʫʯʠʚʰʝʡʩʷ n-ʦʡ ʯʘʩʪʠ ʧʨʫʞʠʥʳ.  

ɿʘʜʘʯʘ 9. ʅʝʚʝʩʦʤʫʶ ʧʨʫʞʠʥʫ ʜʣʠʥʦʡ l ʨʘʩʧʦʣʦʞʠʣʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʠ ʟʘʢʨʝʧʠʣʠ ʝʝ ʢʦʥʮʳ. ʆʧʨʝʜʝʣʠʪʴ ʞʝʩʪʢʦʩʪʴ 

ʧʦʣʫʯʠʚʰʝʡʩʷ ʧʨʫʞʠʥʳ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʝʸ ʮʝʥʪʨʘ. 

ɿʘʜʘʯʘ 10. ʅʝʚʝʩʦʤʫʶ ʧʨʫʞʠʥʫ ʜʣʠʥʦʡ l ʟʘʢʨʝʧʠʣʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʟʘ ʝʝ ʢʦʥʮʳ. ʆʧʨʝʜʝʣʠʪʴ ʞʝʩʪʢʦʩʪʴ ʵʪʦʡ ʧʨʫʞʠʥʳ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ l/n ʦʪ ʢʦʥʮʘ ʧʨʫʞʠʥʳ, ʝʩʣʠ n ʮʝʣʦʝ ʯʠʩʣʦ. 

ɸʥʘʣʠʟʠʨʫʷ ʩʦʩʪʘʚʣʝʥʥʫʶ ʥʘʤʠ ʩʠʩʪʝʤʫ ʟʘʜʘʯ 

ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʠ ʧʘʨʘʣʣʝʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʧʨʫʞʠʥ, ʦʙʨʘʱʘʝʤ 

ʚʥʠʤʘʥʠʝ ʯʠʪʘʪʝʣʷ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʜʣʷ ʵʪʦʡ ʩʠʩʪʝʤʳ ʥʘʤʠ 

ʙʳʣʘ ʚʳʙʨʘʥʘ ʥʝʚʝʩʦʤʘʷ ʧʨʫʞʠʥʘ. ʀʟʤʝʥʷʝʤ ʬʠʟʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʠ 

ʚʚʦʜʠʤ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʥʦʚʦʝ ʫʩʣʦʚʠʝ, ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ ʚʩʝ ʧʨʫʞʠʥʳ 

ʜʦʣʞʥʳ ʠʤʝʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʤʘʩʩʫ. ʆʜʥʦʛʦ ʵʪʦʛʦ ʫʩʣʦʚʠʷ ʫʞʝ ʙʫʜʝʪ 

ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʥʦʚʦʡ, ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʠ 

ʢʨʘʩʠʚʦʡ ʩʠʩʪʝʤʳ ʟʘʜʘʯ.  

ʋʜʣʠʥʝʥʠʝ ʚʝʩʦʤʳʭ ʧʨʫʞʠʥ 
ɿʘʜʘʯʘ 1. ʇʨʫʞʠʥʘ ʤʘʩʩʳ m, ʜʣʠʥʳ l ʠ ʞʝʩʪʢʦʩʪʠ k ʧʦʜʚʝʰʝʥʘ 

ʚʝʨʪʠʢʘʣʴʥʦ ʟʘ ʦʜʠʥ ʢʦʥʝʮ. ʆʧʨʝʜʝʣʠʪʴ ʫʜʣʠʥʝʥʠʝ ʧʨʫʞʠʥʳ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʩʦʙʩʪʚʝʥʥʦʡ ʤʘʩʩʳ. 

ɿʘʜʘʯʘ 2. ʇʨʫʞʠʥʘ ʤʘʩʩʳ m, ʜʣʠʥʳ l ʠ ʞʝʩʪʢʦʩʪʠ k ʧʦʩʪʘʚʣʝʥʘ 

ʚʝʨʪʠʢʘʣʴʥʦ ʥʘ ʥʠʞʥʠʡ ʢʦʥʝʮ. ʆʧʨʝʜʝʣʠʪʴ ʠʟʤʝʥʝʥʠʝ ʜʣʠʥʳ ʧʨʫʞʠʥʳ  

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʦʙʩʪʚʝʥʥʦʡ ʤʘʩʩʳ. 

ɿʘʜʘʯʘ 3. ʇʨʫʞʠʥʘ ʤʘʩʩʳ m, ʜʣʠʥʳ l ʠ ʞʝʩʪʢʦʩʪʠ k ʧʦʜʚʝʰʝʥʘ 

ʚʝʨʪʠʢʘʣʴʥʦ ʟʘ ʦʜʠʥ ʢʦʥʝʮ. ʂ ʥʠʞʥʝʤʫ ʢʦʥʮʫ ʧʨʠʢʨʝʧʣʝʥ ʛʨʫʟ ʤʘʩʩʳ 

M. ʆʧʨʝʜʝʣʠʪʴ ʫʜʣʠʥʝʥʠʝ ʧʨʫʞʠʥʳ. 

ɿʘʜʘʯʘ 4. ɼʚʝ ʦʜʠʥʘʢʦʚʳʝ ʧʨʫʞʠʥʳ ʤʘʩʩʦʡ m, ʜʣʠʥʳ l ʠ 

ʞʝʩʪʢʦʩʪʠ k ʢʘʞʜʘʷ ʩʦʝʜʠʥʝʥʳ ʧʘʨʘʣʣʝʣʴʥʦ ʠ ʧʦʜʚʝʰʝʥʳ ʚʝʨʪʠʢʘʣʴʥʦ 

ʟʘ ʚʝʨʭʥʠʝ ʢʦʥʮʳ. ʂ ʥʠʞʥʝʤʫ ʢʦʥʮʫ ʵʪʦʡ ʩʠʩʪʝʤʳ ʧʨʫʞʠʥ ʧʨʠʢʨʝʧʣʝʥ 

ʛʨʫʟ ʤʘʩʩʳ M. ʆʧʨʝʜʝʣʠʪʴ ʫʜʣʠʥʝʥʠʝ ʧʨʫʞʠʥ. 

ɿʘʜʘʯʘ 5. ɼʚʝ ʧʨʫʞʠʥʳ ʦʜʠʥʘʢʦʚʦʡ ʤʘʩʩʳ  m ʠ ʜʣʠʥʳ l, 

ʠʤʝʶʱʠʝ ʞʝʩʪʢʦʩʪʠ k1 ʠ k2 ,ʩʦʝʜʠʥʝʥʳ ʧʘʨʘʣʣʝʣʴʥʦ ʠ ʧʦʜʚʝʰʝʥʳ 
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ʚʝʨʪʠʢʘʣʴʥʦ ʟʘ ʦʜʠʥ ʢʦʥʝʮ. ʂ ʥʠʞʥʝʤʫ ʢʦʥʮʫ ʵʪʦʡ ʩʠʩʪʝʤʳ 

ʧʨʠʢʨʝʧʣʝʥ ʛʨʫʟ ʤʘʩʩʳ M. ʆʧʨʝʜʝʣʠʪʴ ʫʜʣʠʥʝʥʠʝ ʧʨʫʞʠʥ. 

ɿʘʜʘʯʘ 6. ɼʚʝ ʧʨʫʞʠʥʳ ʦʜʠʥʘʢʦʚʦʡ ʜʣʠʥʳ l ʤʘʩʩʘʤʠ m1 ʠ m2, 

ʠʤʝʶʱʠʝ  ʞʝʩʪʢʦʩʪʠ k1 ʠ k2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʝʜʠʥʝʥʳ ʧʘʨʘʣʣʝʣʴʥʦ ʠ 

ʧʦʜʚʝʰʝʥʳ ʚʝʨʪʠʢʘʣʴʥʦ ʟʘ ʚʝʨʭʥʠʡ ʢʦʥʝʮ. ʂ ʥʠʞʥʝʤʫ ʢʦʥʮʫ ʵʪʦʡ 

ʩʠʩʪʝʤʳ ʧʨʠʢʨʝʧʣʝʥ ʛʨʫʟ ʤʘʩʩʳ M. ʆʧʨʝʜʝʣʠʪʴ ʫʜʣʠʥʝʥʠʝ ʧʨʫʞʠʥ. 

ɿʘʜʘʯʘ 7. ɼʚʝ ʦʜʠʥʘʢʦʚʳʝ ʧʨʫʞʠʥʳ ʤʘʩʩʦʡ m, ʜʣʠʥʳ l ʠ 

ʞʝʩʪʢʦʩʪʠ k ʢʘʞʜʘʷ ʩʦʝʜʠʥʝʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʧʦʜʚʝʰʝʥʳ 

ʚʝʨʪʠʢʘʣʴʥʦ ʟʘ ʦʜʠʥ ʢʦʥʝʮ. ʆʧʨʝʜʝʣʠʪʴ ʦʙʱʝʝ ʫʜʣʠʥʝʥʠʝ ʧʨʫʞʠʥ.  

ɿʘʜʘʯʘ 8. ɼʚʝ ʦʜʠʥʘʢʦʚʳʝ ʧʨʫʞʠʥʳ ʤʘʩʩʦʡ m, ʜʣʠʥʳ l ʠ 

ʞʝʩʪʢʦʩʪʠ k ʢʘʞʜʘʷ ʩʦʝʜʠʥʝʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʧʦʜʚʝʰʝʥʳ 

ʚʝʨʪʠʢʘʣʴʥʦ ʟʘ ʦʜʠʥ ʢʦʥʝʮ. ʂ ʥʠʞʥʝʤʫ ʢʦʥʮʫ ʵʪʦʡ ʩʠʩʪʝʤʳ ʧʨʫʞʠʥ 

ʧʨʠʢʨʝʧʣʝʥ ʛʨʫʟ ʤʘʩʩʳ M. ʆʧʨʝʜʝʣʠʪʴ ʫʜʣʠʥʝʥʠʝ ʧʦʣʫʯʠʚʰʝʡʩʷ 

ʩʠʩʪʝʤʳ ʧʨʫʞʠʥ. 

ɿʘʜʘʯʘ 9. ɼʚʝ ʧʨʫʞʠʥʳ ʦʜʠʥʘʢʦʚʦʡ ʜʣʠʥʳ l ʩ ʤʘʩʩʘʤʠ m1 ʠ m2, 

ʠʤʝʶʱʠʝ  ʞʝʩʪʢʦʩʪʠ k1 ʠ k2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʝʜʠʥʝʥʳ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʧʦʜʚʝʰʝʥʳ ʚʝʨʪʠʢʘʣʴʥʦ ʟʘ ʦʜʠʥ ʢʦʥʝʮ. ʂ ʥʠʞʥʝʤʫ 

ʢʦʥʮʫ ʵʪʦʡ ʩʠʩʪʝʤʳ ʧʨʫʞʠʥ ʧʨʠʢʨʝʧʣʝʥ ʛʨʫʟ ʤʘʩʩʳ M. ʆʧʨʝʜʝʣʠʪʴ 

ʫʜʣʠʥʝʥʠʝ ʧʨʫʞʠʥ. 

ɿʘʜʘʯʘ 10. ʇʨʫʞʠʥʘ ʤʘʩʩʳ m, ʜʣʠʥʳ l ʠ ʞʝʩʪʢʦʩʪʠ k 

ʧʦʜʚʝʰʝʥʘ ʚʝʨʪʠʢʘʣʴʥʦ ʟʘ ʦʜʠʥ ʢʦʥʝʮ. ʅʘ ʨʘʩʩʪʦʷʥʠʠ y=0,25l ʦʪ ʝʸ 

ʚʝʨʭʥʝʛʦ ʢʦʥʮʘ ʢ ʧʨʫʞʠʥʝ ʧʨʠʢʨʝʧʣʝʥ ʛʨʫʟ ʤʘʩʩʳ M. ʆʧʨʝʜʝʣʠʪʴ 

ʦʙʱʝʝ ʫʜʣʠʥʝʥʠʝ ʧʨʫʞʠʥʳ. 

ʉʠʩʪʝʤʘ ʜʘʥʥʳʭ ʟʘʜʘʯ ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʣʷ ʨʘʙʦʪʳ 

ʩ ʭʦʨʦʰʦ ʫʩʧʝʚʘʶʱʠʤʠ ʫʯʝʥʠʢʘʤʠ, ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʫʯʘʱʠʭʩʷ  

ʢ ʬʠʟʠʯʝʩʢʠʤ ʦʣʠʤʧʠʘʜʘʤ. ɸʥʘʣʠʟ ʧʦʣʫʯʠʚʰʝʡʩʷ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ 

ʥʘʤʝʪʠʪʴ ʧʫʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʩʪʨʦʝʥʠʷ ʥʦʚʳʭ ʩʠʩʪʝʤ ʟʘʜʘʯ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʦʢʘ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʦʣʴʢʦ ʚʝʨʪʠʢʘʣʴʥʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʝʚʝʩʦʤʳʭ ʠ ʚʝʩʦʤʳʭ ʧʨʫʞʠʥ. ɼʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʥʦʚʳʭ ʩʠʩʪʝʤ ʟʘʜʘʯ ʥʘ ʪʝʤʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʬʠʟʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ 

ʤʦʞʥʦ ʟʘʜʝʡʩʪʚʦʚʘʪʴ, ʥʘʧʨʠʤʝʨ, ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚʝʩʦʤʳʭ ʠ 

ʥʝʚʝʩʦʤʳʭ ʧʨʫʞʠʥ, ʩʦʝʜʠʥʝʥʥʳʭ ʢʘʢ ʧʘʨʘʣʣʝʣʴʥʦ, ʪʘʢ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʘ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʫʞʠʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʝ ʪʦʣʴʢʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʥʦ ʠ ʚʝʨʪʠʢʘʣʴʥʦ.  

ɺʳʚʦʜʳ ʠ ʟʘʢʣʶʯʝʥʠʝ. ʆʙʦʙʱʝʥʥʳʡ ʧʣʘʥ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʙʫʯʘʶʱʠʭ ʠ ʦʙʫʯʘʝʤʳʭ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʩʠʩʪʝʤ ʟʘʜʘʯ ʥʘ ʦʩʥʦʚʝ 

ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʤʦʞʝʪ ʠʤʝʪʴ 

ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

1. ʇʨʠʥʷʪʠʝ ʢ ʨʝʰʝʥʠʶ, ʨʝʰʝʥʠʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʝʰʝʥʠʷ ʠʩʭʦʜʥʦʡ 

ʫʯʝʙʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʟʘʜʘʯʠ 1. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʳʯʥʘʷ ʟʘʜʘʯʘ  

ʠʟ ʫʯʝʙʥʠʢʘ. 
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2. ɺʳʜʝʣʝʥʠʝ ʚ ʟʘʜʘʯʝ 1 ʦʙʲʝʢʪʘ ʬʠʟʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. 

3. ɺʳʜʚʠʞʝʥʠʝ ʛʠʧʦʪʝʟʳ ʦ ʚʦʟʤʦʞʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʥʘ ʦʙʲʝʢʪ ʩ 
ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʟʘʜʘʯʥʳʭ ʩʠʪʫʘʮʠʡ. 

4. ɺʚʝʜʝʥʠʝ ʚ ʫʩʣʦʚʠʝ ʟʘʜʘʯʠ 1 ʧʝʨʚʦʛʦ ʚʦʟʤʦʞʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ  

ʥʘ ʦʙʲʝʢʪ, ʬʦʨʤʫʣʠʨʦʚʢʘ ʠ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 2.   

5. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 2, ʫʪʦʯʥʝʥʠʝ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʫʩʣʦʚʠʷ ʟʘʜʘʯʠ 

2 ʠ ʝʝ ʧʦʩʣʝʜʫʶʱʝʝ ʨʝʰʝʥʠʝ. 

6. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʣʫʯʝʥʥʦʛʦ ʦʪʚʝʪʘ ʟʘʜʘʯʠ 2 ʥʘ ʚʦʟʤʦʞʥʳʝ 

ʯʘʩʪʥʳʝ ʠ ʧʨʝʜʝʣʴʥʳʝ ʩʣʫʯʘʠ. ʋʩʪʘʥʦʚʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʝʡ 

ʠʩʢʦʤʦʡ ʚʝʣʠʯʠʥʳ ʦʪ ʚʝʣʠʯʠʥ, ʦʙʦʟʥʘʯʝʥʥʳʭ ʚ ʫʩʣʦʚʠʠ ʟʘʜʘʯʠ, ʠ 

ʠʭ ʠʟʤʝʥʝʥʠʷ. 

7. ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʚʪʦʨʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʙʲʝʢʪ ʬʠʟʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ ʠ ʚʢʣʶʯʝʥʠʝ ʝʛʦ ʚ ʫʩʣʦʚʠʝ ʚʥʦʚʴ ʩʦʟʜʘʚʘʝʤʦʡ ʟʘʜʘʯʠ 3.  

8. ʇʦʚʪʦʨʝʥʠʝ ʧʫʥʢʪʦʚ 6 ʠ 7 ʜʣʷ ʟʘʜʘʯʠ 3 ʠ ʧʦʚʪʦʨʝʥʠʝ ʧʫʥʢʪʦʚ 6, 7, 

8 ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ, ʜʦ ʜʝʩʷʪʦʡ ʚʢʣʶʯʠʪʝʣʴʥʦ. 

9. ɸʥʘʣʠʟ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʨʝʬʣʝʢʩʠʷ) ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ, ʨʝʰʝʥʠʶ ʠ 
ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʦʣʫʯʠʚʰʝʡʩʷ ʩʠʩʪʝʤʳ ʟʘʜʘʯ, ʘʥʘʣʠʟ ʧʦʣʥʦʪʳ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʫʤʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʘ ʦʙʦʙʱʝʥʥʦʡ ʬʠʟʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ. ɺʳʜʝʣʝʥʠʝ ʥʦʚʳʭ ʬʠʟʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ  

ʥʘ ʠʭ ʦʩʥʦʚʝ ʥʦʚʳʭ ʩʠʩʪʝʤ ʟʘʜʘʯ. 

ɺ ʢʘʯʝʩʪʚʝ ʟʘʢʣʶʯʝʥʠʷ ʦʪʤʝʪʠʤ, ʯʪʦ ʨʘʙʦʪʘ ʩ ʩʠʩʪʝʤʘʤʠ ʟʘʜʘʯ, 

ʠʭ ʩʦʩʪʘʚʣʝʥʠʝ ʠ ʘʥʘʣʠʟ ʥʘʡʜʝʥʥʳʭ ʨʝʰʝʥʠʡ, ʧʦʟʚʦʣʷʝʪ 

ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʫʯʘʱʠʭʩʷ, ʢʘʢ ʥʘ ʫʨʦʢʝ, ʪʘʢ ʠ ʚ ʜʦʤʘʰʥʠʭ 

ʫʩʣʦʚʠʷʭ, ʦʨʛʘʥʠʟʦʚʘʪʴ ʪʚʦʨʯʝʩʢʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʫʯʠʪʝʣʷ ʠ ʫʯʝʥʠʢʘ 

ʧʨʠ ʠʟʫʯʝʥʠʠ ʬʠʟʠʢʠ.  
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M. Smoluchowskiôs methodological ideas. The look a century later 
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ʉʪʦ ʣʝʪ ʥʘʟʘʜ ʄ. ʉʤʦʣʫʭʦʚʩʢʠʤ ʙʳʣʠ ʥʘʧʠʩʘʥʳ ʛʣʘʚʳ ñʈʫʢʦʚʦʜʩʪʚʘ 
ʧʦ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʶò, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʦʙʫʯʝʥʠʶ ʬʠʟʠʢʝ, ʬʘʢʪʠʯʝʩʢʠ ʵʪʦ 
ʈʫʢʦʚʦʜʩʪʚʦ ʩʪʘʣʦ ʧʦʩʣʝʜʥʝʡ ʨʘʙʦʪʦʡ ʫʯʸʥʦʛʦ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʠʜʝʠ 
ʉʤʦʣʫʭʦʚʩʢʦʛʦ ʥʝ ʧʦʪʝʨʷʣʠ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʩʝʛʦʜʥʷ. 

A century ago, the chapters in "Guidelines for self-education" related to teaching 
physics were written by M. Smoluchowski, this Guide was actually the last work of the 
scientist. Smoluchowskiôs methodic ideas have not lost their relevance today. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʤʦʣʫʭʦʚʩʢʠʡ, ʬʠʟʠʢʘ, ʤʝʪʦʜʠʢʘ ʦʙʫʯʝʥʠʷ. 

Keywords: Smoluchowski, Physics, teaching methodology. 

ɺʳʩʪʫʧʘʷ ʩʪʦ ʣʝʪ ʥʘʟʘʜ ʥʘ ʉʲʝʟʜʝ ʊʦʚʘʨʠʱʝʩʪʚʘ ʫʯʠʪʝʣʝʡ 

ʚʳʩʰʠʭ ʰʢʦʣ ʚ ʤʘʝ 1917 ʛ., ʄ. ʉʤʦʣʫʭʦʚʩʢʠʡ ʛʦʚʦʨʠʣ, ʯʪʦ ʥʘʤ ʥʫʞʥʳ 

ʣʶʜʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʚʟʛʣʷʜʘʤʠ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʩ ʥʝʢʦʪʦʨʳʤ 

ʞʠʟʥʝʥʥʳʤ ʠʜʝʘʣʠʟʤʦʤ, ʚʣʶʙʣʸʥʥʳʝ ʚ ʥʘʫʢʫ ʠ ʩʧʦʩʦʙʥʳʝ ʨʘʙʦʪʘʪʴ 

ʧʦʟʠʪʠʚʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʮʠʘʣʴʥʳʤ ʠ ʥʘʮʠʦʥʘʣʴʥʳʤ ʜʦʣʛʦʤ, 

ʜʦʙʘʚʣʷʷ ʜʘʣʝʝ, ʯʪʦ ʪʘʢʠʭ ʣʶʜʝʡ ʧʦʜʛʦʪʦʚʠʪʴ ʤʦʞʝʪ ʪʦʣʴʢʦ 

ʦʙʨʘʟʦʚʘʥʠʝ, ʫʯʠʪʳʚʘʶʱʝʝ ʪʨʝʙʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʞʠʟʥʠ, 

ʧʨʠʥʠʤʘʶʱʝʝ ʚʦ ʚʥʠʤʘʥʠʝ ʰʠʨʦʢʠʡ ʢʨʫʛ ʪʦʯʥʳʭ ʥʘʫʢ ʠ ʩʧʝʮʠʘʣʴʥʦ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʪʦʜʠʢ [1, C.293-294]. ʕʪʘ ʤʳʩʣʴ ʚʳʜʘʶʱʝʛʦʩʷ 

ʧʦʣʴʩʢʦʛʦ ʬʠʟʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʦʡ ʠ ʩʝʛʦʜʥʷ, ʢʘʢ ʠ ʤʥʦʛʦʝ 

ʠʟ ʝʛʦ ʤʝʪʦʜʠʯʝʩʢʠʭ ʠʜʝʡ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ ʚ ñʈʫʢʦʚʦʜʩʪʚʝ ʜʣʷ 

ʩʘʤʦʫʯʝʢò [2] ï ʧʦʩʣʝʜʥʝʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʝ, ʥʘʧʠʩʘʥʥʦʡ 

ʉʤʦʣʫʭʦʚʩʢʠʤ ʚ 1916-1917 ʛʛ. ʆʩʦʙʫʶ ʚʝʩʦʤʦʩʪʴ ʵʪʠʤ ʠʜʝʷʤ ʧʨʠʜʘʸʪ 

ʪʦ, ʯʪʦ ʦʥʠ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʥʝ ʪʦʣʴʢʦ ʢʨʫʧʥʳʤ ʫʯʸʥʳʤ, ʥʦ ʠ 

ʨʘʟʥʦʩʪʦʨʦʥʥʝʡ ʚʳʩʦʢʦʦʜʘʨʸʥʥʦʡ ʣʠʯʥʦʩʪʴʶ, ʢʘʢʠʤ ʙʳʣ  

ʄ. ʉʤʦʣʫʭʦʚʩʢʠʡ, ï ʘʣʴʧʠʥʠʩʪʦʤ ʠ ʭʫʜʦʞʥʠʢʦʤ, ʤʫʟʳʢʘʥʪʦʤ, ʘ ʪʘʢʞʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʚʳʩʰʝʡ ʰʢʦʣʳ, ʯʠʪʘʚʰʠʤ 

ʩʪʫʜʝʥʪʘʤ ʢʫʨʩʳ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ, ʘʢʫʩʪʠʢʠ ʠ 

ʛʠʜʨʦʜʠʥʘʤʠʢʠ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ 
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ʤʝʭʘʥʠʢʠ ï ʚʩʝʛʦ ʩʧʝʢʪʨʘ ʜʠʩʮʠʧʣʠʥ ʧʦ ʬʠʟʠʢʝ, ʠʟʫʯʘʚʰʠʭʩʷ  

ʚ ʍʍ ʚʝʢʝ. 

ʇʦ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ II  ʪʦʤ ñʈʫʢʦʚʦʜʩʪʚʘ ʜʣʷ ʩʘʤʦʫʯʝʢò ʚ ʯʘʩʪʠ, 

ʦʪʥʦʩʷʱʝʡʩʷ ʢ ʬʠʟʠʢʝ, ʘ ʠʤʝʥʥʦ ʦʥʘ ʙʳʣʘ ʥʘʧʠʩʘʥʘ ʄ. ʉʤʦʣʫʭʦʚʩʢʠʤ 

(ʢʨʦʤʝ ʬʠʟʠʢʠ ʈʫʢʦʚʦʜʩʪʚʦ ʩʦʜʝʨʞʠʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʛʝʦʬʠʟʠʢʝ ʠ 

ʤʝʪʝʦʨʦʣʦʛʠʠ, ʧʨʠ ʪʦʤ, ʯʪʦ ʬʠʟʠʢʘ ʟʘʥʠʤʘʝʪ ʦʢʦʣʦ 400 ʩʪʨʘʥʠʮ  

ʠʟ 500 ʩʪʨʘʥʠʮ ʚʩʝʛʦ ʠʟʜʘʥʠʷ), ʧʦʩʪʨʦʝʥ ʪʨʘʜʠʮʠʦʥʥʦ: ʦʙʱʝʝ 

ʚʚʝʜʝʥʠʝ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʢ ʦʙʫʯʝʥʠʶ, ʚʢʣʶʯʘʶʱʠʝ ʚʚʝʜʝʥʠʝ ʠ 

ʙʠʙʣʠʦʛʨʘʬʠʶ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʪʨʸʭ ʩʪʫʧʝʥʝʡ, ʢʦʪʦʨʳʝ ʚʳʜʝʣʷʶʪʩʷ 

ʩʦʦʙʨʘʟʥʦ ʚʦʟʨʘʩʪʫ ʠ ʫʨʦʚʥʶ ʦʙʨʘʟʦʚʘʥʠʷ, ʟʘʢʣʶʯʝʥʠʝ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʘʟʜʝʣ (ʚ ʢʦʪʦʨʦʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʛʦʚʦʨʠʪʩʷ,  

ʛʜʝ ʚ ɽʚʨʦʧʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦ ʬʠʟʠʢʝ), ʜʦʙʘʚʣʝʥʠʝ  

ʚ ʢʦʥʮʝ ʪʦʤʘ.  

ɹʝʟʫʩʣʦʚʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʧʦʣʥʝʥʠʝ ʨʘʟʜʝʣʦʚ, 

ʢʦʪʦʨʦʝ ʚʩʣʝʜʩʪʚʠʝ ʷʟʳʢʦʚʦʛʦ ʙʘʨʴʝʨʘ ʤʳ ʩʤʦʛʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʜʘʣʝʢʦ ʥʝ ʪʘʢ ʧʦʜʨʦʙʥʦ, ʢʘʢ ʦʥʦ ʪʦʛʦ ʟʘʩʣʫʞʠʚʘʝʪ. ʆʙʱʝʝ ʚʚʝʜʝʥʠʝ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʙʲʝʢʪ, ʟʘʜʘʯʠ, ʤʝʪʦʜ ʠ ʨʘʟʜʝʣʳ ʬʠʟʠʢʠ ʢʘʢ ʚʚʝʜʝʥʠʝ 

ʚ ʤʝʪʦʜʠʢʫ ʬʠʟʠʢʠ. ʉʤʦʣʫʭʦʚʩʢʠʡ ʩʪʨʫʢʪʫʨʠʨʫʝʪ ʚ ʚʠʜʝ ʩʭʝʤ, 

ʢʦʪʦʨʳʝ ʠʤ ʜʝʪʘʣʴʥʦ ʦʙʩʫʞʜʘʶʪʩʷ: ʤʝʩʪʦ ʬʠʟʠʢʠ ʩʨʝʜʠ ʥʘʫʢ  

ʦ ʧʨʠʨʦʜʝ (ʦʥ ʚʳʜʝʣʷʝʪ ʦʙʱʠʝ ʥʘʫʢʠ: ʬʠʟʠʢʘ ʠ ʭʠʤʠʷ ʠ ʯʘʩʪʥʳʝ: 

ʘʩʪʨʦʥʦʤʠʷ, ʛʝʦʬʠʟʠʢʘ, ʛʝʦʛʨʘʬʠʷ, ʙʦʪʘʥʠʢʘ ʠ ʟʦʦʣʦʛʠʷ ʠ ʪ.ʧ., ʧʨʠʯʸʤ 

ʩʘʤʘ ʙʠʦʣʦʛʠʷ ʟʘʥʠʤʘʝʪ ñʧʨʦʤʝʞʫʪʦʯʥʦʝò ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ʦʙʱʠʤʠ ʠ 

ʯʘʩʪʥʳʤʠ ʥʘʫʢʘʤʠ), ʨʘʟʜʝʣʳ ʬʠʟʠʢʠ ʠ ʦʙʣʘʩʪʠ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ, ʨʘʟʜʝʣʳ ʬʠʟʠʢʠ ʠ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʥʠʤʠ. 

ʉʤʦʣʫʭʦʚʩʢʠʡ ʧʦʜʨʘʟʜʝʣʷʝʪ ʬʠʟʠʢʫ ʥʘ ʪʨʠ ʦʙʣʘʩʪʠ ʚ ʫʢʘʟʘʥʥʦʤ 

ʧʦʨʷʜʢʝ: ʪʝʨʤʦʜʠʥʘʤʠʢʘ, ʤʝʭʘʥʠʢʘ ʠ ʵʣʝʢʪʨʠʯʝʩʪʚʦ (ʧʦʩʣʝʜʥʷʷ 

ʚʢʣʶʯʘʝʪ ʠ ʦʧʪʠʢʫ). ʀ ʭʦʪʷ ʩʝʛʦʜʥʷ ʤʳ ʧʦʥʠʤʘʝʤ, ʯʪʦ ʩʦʦʪʥʦʰʝʥʠʷ 

ʤʝʞʜʫ ʨʘʟʜʝʣʘʤʠ ʬʠʟʠʢʠ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʠ ʨʘʟʜʝʣʘʤʠ ʬʠʟʠʢʠ-ʥʘʫʢʠ 

ʧʦ ʦʙʲʸʤʫ, ʛʣʫʙʠʥʝ ʧʨʦʨʘʙʦʪʢʠ ʠ ʪ.ʧ. ʤʦʛʫʪ (ʠ ʜʦʣʞʥʳ!) ʨʘʟʣʠʯʘʪʴʩʷ, 

ʪʝʤ ʥʝ ʤʝʥʝʝ, ʤʳʩʣʴ ʦ ʪʦʤ, ʯʪʦ ʚʟʘʠʤʦʩʚʷʟʴ ʨʘʟʜʝʣʦʚ ʬʠʟʠʢʠ, ʠʭ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʤʝʩʪʘ ʬʠʟʠʢʠ ʚ ʮʝʣʦʤ ʩʨʝʜʠ ʥʘʫʢ ʚʦ 

ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʤʝʪʦʜʠʢʫ ʦʙʫʯʝʥʠʷ ʬʠʟʠʢʝ ï ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʝʨʥʦʡ ʠ ʘʢʪʫʘʣʴʥʦʡ ʩʝʛʦʜʥʷ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʦʙʫʯʝʥʠʝ ʬʠʟʠʢʝ ʥʘ ʚʩʝʭ ʪʨʸʭ ʩʪʫʧʝʥʷʭ  

ʦʪ ʥʘʯʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦ ʩʫʪʠ, ʜʦ ʚʳʩʰʝʛʦ, ʉʤʦʣʫʭʦʚʩʢʠʡ 

ʟʘʪʨʘʛʠʚʘʝʪ ʥʝʩʢʦʣʴʢʦ ʘʩʧʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʤʘʪʝʤʘʪʠʢʘ ʠ ʬʠʟʠʢʘ, ʵʚʨʠʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ 

ʦʙʫʯʝʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ (ʣʘʙʦʨʘʪʦʨʥʳʝ) ʨʘʙʦʪʳ ʫʯʘʱʠʭʩʷ, ʮʝʥʥʦʩʪʴ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʝʱʸ ʦʜʠʥ ʘʩʧʝʢʪ ʦʪʨʘʞʸʥʥʳʡ  

ʚ ʙʠʙʣʠʦʛʨʘʬʠʠ, ʥʦ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʥʘʤʠ ï ʵʪʦ ʠʩʪʦʨʠʷ ʬʠʟʠʢʠ ʠ,  

ʚ ʯʘʩʪʥʦʩʪʠ, ʠʩʪʦʨʠʷ ʧʦʣʴʩʢʦʡ ʬʠʟʠʢʠ. ɺʳʜʝʣʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ 
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ʤʝʪʦʜʠʯʝʩʢʠʭ ʠʜʝʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʢʨʘʪʢʦ ʥʘʟʚʘʪʴ ñʤʘʪʝʤʘʪʠʢʘ ʠ 

ʬʠʟʠʢʘò, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʉʤʦʣʫʭʦʚʩʢʠʤ ʚ ʈʫʢʦʚʦʜʩʪʚʝ:  

- ʥʝʦʙʭʦʜʠʤʳʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʢʘʢ ʢʨʠʪʝʨʠʡ 
ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʬʠʟʠʢʝ (ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʜʣʷ ʢʘʞʜʦʡ ʠʟ 

ʩʪʫʧʝʥʝʡ); 

- ʤʘʪʝʤʘʪʠʢʘ ʠ ʬʠʟʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ (ʦʙʫʯʝʥʠʝ ʬʠʟʠʢʝ ʥʝʣʴʟʷ 
ʧʦʩʪʨʦʠʪʴ ʣʠʰʴ ʥʘ ʟʜʨʘʚʦʤ ʩʤʳʩʣʝ, ʤʘʪʝʤʘʪʠʢʘ ʧʦʜʥʠʤʘʝʪ 

ʤʳʰʣʝʥʠʝ ʚʳʰʝ ʫʨʦʚʥʷ ñʟʜʨʘʚʦʛʦ ʩʤʳʩʣʘò);  

- ʨʘʩʢʨʳʪʠʝ ʦʩʥʦʚʥʳʭ ʟʘʢʦʥʦʚ ʠ ʧʦʥʷʪʠʡ ʬʠʟʠʢʠ ʯʝʨʝʟ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ (ʥʝʣʴʟʷ ʦʙʦʡʪʠʩʴ ʙʝʟ ʚʚʝʜʝʥʠʷ 

ʥʝʢʦʪʦʨʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ: ʫʩʢʦʨʝʥʠʝ ʠ ʪ.ʧ., ʢʦʪʦʨʳʝ 

ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʨʘʤʢʘʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʠ ʠʥʪʝʛʨʘʣʴʥʦʛʦ 

ʠʩʯʠʩʣʝʥʠʷ; ʠʭ ʧʦʥʠʤʘʥʠʝ ʚʩʝʛʜʘ ʚʳʟʳʚʘʝʪ ʪʨʫʜʥʦʩʪʠ ʚ ʩʨʝʜʥʝʡ 

ʰʢʦʣʝ, ʧʦʥʠʤʘʥʠʝ ʥʝ ʙʫʜʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ 

ʵʣʝʤʝʥʪʘʨʥʳʝ ʧʦʥʷʪʠʷ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʥʝ ʙʫʜʫʪ ʠʟʫʯʘʪʴʩʷ ʚ 

ʩʨʝʜʥʝʡ ʰʢʦʣʝ). 

ʀ ʦʯʝʥʴ ʚʘʞʥʦʝ ʟʘʤʝʯʘʥʠʝ: ʥʫʞʥʦ ʦʩʪʝʨʝʛʘʪʴʩʷ ʥʘʤʝʨʝʥʠʷ 

ʦʙʭʠʪʨʠʪʴ ʫʯʘʱʠʭʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠ ʥʝʪʦʯʥʳʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ 

ʪʘʢʠʭ ʬʦʨʤʫʣ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʳ ʤʝʪʦʜʘʤʠ 

ʵʣʝʤʝʥʪʘʨʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʙʝʟ ʤʘʣʝʡʰʝʛʦ ʪʨʫʜʘ ʤʦʛʫʪ 

ʙʳʪʴ ʜʦʢʘʟʘʥʳ ʧʦʟʞʝ ʩ ʧʦʤʦʱʴʶ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ. 

ʉʤʦʣʫʭʦʚʩʢʠʡ ʙʝʟʫʩʣʦʚʥʦ ʨʘʟʜʝʣʷʝʪ ʤʥʦʛʠʝ ʠʜʝʠ ʩʚʦʝʛʦ 

ʚʨʝʤʝʥʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʥʦʩʪʠ ʵʚʨʠʩʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʦʙʫʯʝʥʠʷ ʠ 

ʮʝʥʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʢʘʢ ʤʝʪʦʜʘ ʦʙʫʯʝʥʠʷ (ʘʥʘʣʦʛʠʯʥʳʝ ʠʜʝʠ 

ʤʦʞʥʦ ʥʘʡʪʠ ʠ ʚ ñʄʝʪʦʜʠʢʝ ʬʠʟʠʢʠò ʅ.ɺ. ʂʘʰʠʥʘ ʠ ʚ ʨʘʙʦʪʘʭ ɻ. 

ɸʨʤʩʪʨʦʥʛʘ), ʫʢʘʞʝʤ ʥʝʩʢʦʣʴʢʦ ʤʦʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʩʝʛʦʜʥʷ ʠʥʦʛʜʘ 

ʫʧʫʩʢʘʶʪ ʠʟ ʚʠʜʘ: 

- ʧʦʠʩʢ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ, ñʜʦʛʘʜʳʚʘʥʠʝò ʫʯʝʥʠʢʦʚ ʣʫʯʰʝ 

ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩ ʫʯʘʩʪʠʝʤ ʚʩʝʛʦ ʢʣʘʩʩʘ; 

- ʵʚʨʠʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʚ ʦʧʨʝʜʝʣʸʥʥʦʤ 
ʩʦʶʟʝ  

ʩ ʚʥʝʫʨʦʯʥʦʡ ʞʠʟʥʴʶ ʫʯʘʱʠʭʩʷ: ʘʢʪʠʚʥʳʝ ʠʛʨʳ ʦʪ ʣʘʧʪʳ ʜʦ 

ʛʨʝʙʣʠ, ʠʟʛʦʪʦʚʣʝʥʠʝ ʧʦʜʝʣʦʢ ʩʚʦʠʤʠ ʨʫʢʘʤʠ, ʟʥʘʢʦʤʩʪʚʦ ʩ 

ʧʨʦʩʪʝʡʰʠʤʠ ʨʘʙʦʪʘʤʠ ʢʫʟʥʝʮʘ, ʩʪʝʢʦʣʴʱʠʢʘ, ʧʣʦʪʥʠʢʘ; 

- ʙʳʣʦ ʙʳ ʦʰʠʙʦʯʥʳʤ ʧʨʝʫʚʝʣʠʯʝʥʠʝʤ, ʝʩʣʠ ʚʩʸ ʦʙʫʯʝʥʠʝ ʭʦʪʝʣʠ 
ʙʳ ʧʨʦʚʝʩʪʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʫʪʸʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʯʘʱʠʭʩʷ; 

- ʦʯʝʥʴ ʥʝʤʥʦʛʦʛʦ ʤʦʞʥʦ ʪʨʝʙʦʚʘʪʴ ʦʪ ʪʚʦʨʯʝʩʢʦʡ 

ʠʟʦʙʨʝʪʘʪʝʣʴʥʦʩʪʠ ʨʝʙʝʥʢʘ; 
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- ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠ ʨʝʯʠ ʦ ʪʦʤ, ʯʪʦ ʨʝʙʝʥʦʢ ʟʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ 
ʦʙʫʯʝʥʠʷ ʦʪʢʨʦʝʪ ʜʣʷ ʩʝʙʷ ʪʦ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʞʠʟʥʴ ʧʦʢʦʣʝʥʠʡ 

ʫʯʸʥʳʭ; 

- ʩʣʝʜʫʝʪ ʧʨʝʜʫʧʨʝʜʠʪʴ ʣʦʞʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʙʫʜʪʦ ʙʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʨʘʙʦʪʘ ʜʦʣʞʥʘ ʙʳʣʘ ʙʳʪʴ ʟʘʙʘʚʦʡ.  

ʂ ʩʦʞʘʣʝʥʠʶ, ʠ ʯʝʨʝʟ 60 ʣʝʪ ʧʦʩʣʝ ʵʪʠʭ ʩʣʦʚ ʉʤʦʣʫʭʦʚʩʢʦʛʦ 

ʥʘʰ ʚʳʜʘʶʱʠʡʩʷ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʬʠʟʠʢ ʠ ʧʝʜʘʛʦʛ ɺ.ɸ. ʌʘʙʨʠʢʘʥʪ 

ʩʝʪʦʚʘʣ, ʯʪʦ ʨʝʘʣʴʥʘʷ ʟʘʜʘʯʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ 

ʵʣʝʤʝʥʪʦʚ ʥʘʫʯʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʧʦʜʤʝʥʷʪʩʷ ʥʝʨʝʘʣʴʥʦʡ ʟʘʜʘʯʝʡ 

ʧʦʜʛʦʪʦʚʢʠ ʚ ʵʪʦʡ ʰʢʦʣʝ ʟʨʝʣʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ 

ʥʘ ʪʦ, ʯʪʦ ʧʦʠʩʢ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ʦʙʫʯʝʥʠʷ ʦʩʥʦʚʘʤ ʥʘʫʯʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʚʫʟʝ ʠ ʰʢʦʣʝ ʠʤʝʝʪ ʜʣʠʪʝʣʴʥʫʶ ʠʩʪʦʨʠʶ ʟʘʜʦʣʛʦ ʜʦ 

ʉʤʦʣʫʭʦʚʩʢʦʛʦ, ʝʱʸ ʚ 1779 ʛ. ɼʞ. ʇʨʠʩʪʣʠ ʧʠʩʘʣ: ñɺ ʦʩʦʙʝʥʥʦʩʪʠ 

ʜʦʣʞʥʦ ʨʘʥʦ ʧʨʠʩʪʫʧʠʪʴ ʢ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʳʭ ʤʥʦʛʠʝ ʧʨʝʞʥʠʝ ʦʪʢʨʳʪʠʷ ʤʦʛʣʠ ʙʳ ʙʳʪʴ ʧʨʦʜʝʣʘʥʳ ʠʤʠ, ʢʘʢ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʠʭ ʩʦʙʩʪʚʝʥʥʳʝ, ʠ ʠʟ-ʟʘ ʯʝʛʦ ʦʥʠ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ 

ʮʝʥʠʣʠʩʴ ʠʤʠò [3, C. IX]. ʇʦʟʞʝ, ʚ XIX  ʚʝʢʝ, ʮʝʣʘʷ ʧʣʝʷʜʘ 

ʚʳʜʘʶʱʠʭʩʷ ʬʠʟʠʢʦʚ ʨʘʟʥʳʭ ʩʪʨʘʥ ʚʥʝʜʨʷʣʘ ʤʝʪʦʜ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʨʘʙʦʪ ʚ ʧʨʘʢʪʠʢʫ: ɺ. ʊʦʤʩʦʥ, ɼʞ. ʊʠʥʜʘʣʴ, ɻ. ʂʠʨʭʛʦʬ, ɻ. ɻʝʣʴʤʛʦʣʴʮ 

ʠ ʜʨ. (ʚ ʈʦʩʩʠʠ ï ɸ.ɻ. ʉʪʦʣʝʪʦʚ ʠ ʅ.ɸ. ʋʤʦʚ). 

ʄʥʦʛʦ ʠ ʪʝʤʧʝʨʘʤʝʥʪʥʦ ʥʘʧʠʩʘʥʦ ʉʤʦʣʫʭʦʚʩʢʠʤ ʦ ʮʝʥʥʦʩʪʠ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ɺʳʧʫʩʢʥʠʢʠ ʢʣʘʩʩʠʯʝʩʢʠʡ 

ʛʠʤʥʘʟʠʠ ʧʦʣʥʦʩʪʴʶ ʙʝʩʧʦʤʦʱʥʳ... ʆʥʠ ʚʦʦʙʱʝ ʥʝ ʫʤʝʶʪ ʥʘʙʣʶʜʘʪʴ, 

ʠʭ ʯʫʚʩʪʚʘ ʜʝʛʨʘʜʠʨʦʚʘʣʠ ʢʘʢ ʙʝʩʧʦʣʝʟʥʳʝ ʨʫʜʠʤʝʥʪʘʨʥʳʝ ʦʨʛʘʥʳ, ʪʘʢ 

ʢʘʢ ʚ ʪʨʘʜʠʮʠʦʥʥʦʡ ʛʠʤʥʘʟʠʠ, ʧʦʜʦʙʥʦ ʩʭʦʣʘʩʪʠʯʝʩʢʦʤʫ ʫʯʸʥʦʤʫ 

ʉʨʝʜʥʝʚʝʢʦʚʴʷ, ʧʨʠʟʥʘʸʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʩʧʦʩʦʙ ʦʙʫʯʝʥʠʷ: ʧʦ ʰʪʫʜʠʷʤ 

ʥʘʧʝʯʘʪʘʥʥʳʤ ʥʘ ʙʫʤʘʛʝ! ɺʳ ʙʫʜʝʪʝ ʫʜʠʚʣʝʥʳ, ʦʥʠ ʧʨʦʠʟʚʦʜʷʪ ʪʦʣʴʢʦ 

ʵʪʠ ʙʫʤʘʞʥʳʝ ʫʤʳ, ʠʟ ʢʦʪʦʨʳʭ ʚʳʨʘʩʪʘʶʪ ʪʝ ʜʦʣʞʥʦʩʪʥʳʝ ʣʠʮʘ, - 

ʢʦʪʦʨʳʝ, ʢ ʩʦʞʘʣʝʥʠʶ, ʫ ʥʘʩ ʝʩʪʴ!). ʄʳ ʭʦʪʝʣʠ ʙʳ ʧʦʜʯʝʨʢʥʫʪʴ ʪʝ 

ʮʝʣʠ, ʢ ʜʦʩʪʠʞʝʥʠʶ ʢʦʪʦʨʳʭ, ʧʦ ʉʤʦʣʫʭʦʚʩʢʦʤʫ, ʜʦʣʞʥʦ ʩʪʨʝʤʠʪʴʩʷ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ: 

- ʚʳʨʘʙʦʪʢʘ ʩʧʦʩʦʙʥʦʩʪʠ ʚʦʩʧʨʠʥʠʤʘʪʴ ʧʨʠʟʥʘʢʠ, ʭʘʨʘʢʪʝʨʥʳʝ  

ʜʣʷ ʚʩʝʭ ʷʚʣʝʥʠʡ, ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʪʦʯʥʦʛʦ ʠʭ ʠ ʙʝʟʦʰʠʙʦʯʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʶ, ʣʦʛʠʯʝʩʢʠʤ 

ʚʳʚʦʜʘʤ ʥʘ ʦʩʥʦʚʝ ʠʟʚʝʩʪʥʳʭ ʬʘʢʪʦʚ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʝ ʧʦʥʷʪʠʡ, ʧʦʠʩʢ ʥʝʦʙʭʦʜʠʤʳʭ ʘʥʘʣʦʛʠʡ ʠ 

ʨʘʟʣʠʯʠʡ ʚ ʷʚʣʝʥʠʷʭ, ʧʨʘʚʠʣʘ ʦʙʦʙʱʝʥʠʷ ʥʘʙʣʶʜʘʝʤʦʛʦ. 

ɿʘʚʝʨʰʠʤ ʦʙʟʦʨ ʤʝʪʦʜʠʯʝʩʢʠʭ ʠʜʝʡ ʄ. ʉʤʦʣʫʭʦʚʩʢʦʛʦ, 

ʚʳʩʢʘʟʘʥʥʳʭ ʠʤ ʩʪʦʣʝʪʠʝ ʥʘʟʘʜ ʢʘʢ ʦʙʦʙʱʝʥʠʝ ʝʛʦ ʥʘʫʯʥʦʡ ʠ 
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ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ, ʪʘʢʠʤʠ ʩʣʦʚʘʤʠ: ñʆʙʨʘʟʦʚʘʥʠʝ ʚ ʦʙʣʘʩʪʠ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʟʥʘʢʦʤʩʪʚʦ ʩ ʠʭ ʤʝʪʦʜʘʤʠ, ʨʝʟʫʣʴʪʘʪʘʤʠ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʤ ʧʨʠʤʝʥʝʥʠʝʤ ï ʵʪʦ, ʦʯʝʚʠʜʥʦ, ʧʝʨʚʳʡ ʧʦʩʪʫʣʘʪ ʰʢʦʣʳ, 

ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʥʘʩ ʢ ʞʠʟʥʠò [1, ʉ. 287]. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʚʷʟʠ ʩ ʙʫʨʥʳʤ ʨʘʟʚʠʪʠʝʤ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠʟʫʯʝʥʠʷ ʥʘʥʦʩʪʨʫʢʪʫʨ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʘʶʪ ʨʘʟʣʠʯʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ʟʦʥʜʦʚʳʭ 

ʤʠʢʨʦʩʢʦʧʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʨʘʟʨʝʰʝʥʠʝ, 

ʧʨʝʚʦʩʭʦʜʷʱʝʝ ʨʘʟʨʝʰʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʦʧʪʠʯʝʩʢʠʭ ʤʠʢʨʦʩʢʦʧʦʚ 

ʚʦ ʤʥʦʛʦ ʨʘʟ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʤʠʢʨʦʩʢʦʧʦʚ ʷʚʣʷʝʪʩʷ ʤʠʢʨʦʩʢʦʧ 

ʙʣʠʞʥʝʛʦ ʧʦʣʷ (ʄɹʇ, ʙʣʠʞʥʝʧʦʣʴʥʳʡ) [1]. ɽʛʦ ʜʝʡʩʪʚʠʝ ʦʩʥʦʚʘʥʦ ʥʘ 

ʩʚʦʡʩʪʚʘʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʙʣʠʞʥʝʡ ʟʦʥʝ. ɺ ʢʫʨʩʝ 

çʊʝʦʨʝʪʠʯʝʩʢʘʷ ʬʠʟʠʢʘ: ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʘè ʦʙʳʯʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚ ʜʘʣʴʥʝʡ (ʚʦʣʥʦʚʦʡ) ʟʦʥʝ [2]. ɺ ʩʚʷʟʠ ʩ 

ʨʘʟʚʠʪʠʝʤ ʟʦʥʜʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʠ ʚ ʤʝʪʦʜʠʯʝʩʢʠʭ ʮʝʣʷʭ 

ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚ ʜʘʣʴʥʝʡ ʠ 

ʙʣʠʞʥʝʡ ʟʦʥʘʭ ʧʘʨʘʣʣʝʣʴʥʦ. 
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ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ.  

1. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʧʦʪʝʥʮʠʘʣʦʚ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ ʠʭ ʦʙʱʝʝ ʨʝʰʝʥʠʝ ʚ ʚʠʜʝ ʟʘʧʘʟʜʳʚʘʶʱʠʭ 

ʧʦʪʝʥʮʠʘʣʦʚ. 

2. ʌʦʨʤʫʣʠʨʫʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʣʘʩʪʠ 

ʙʣʠʞʥʝʛʦ ʠ ʜʘʣʴʥʝʛʦ ʧʦʣʷ. ɼʣʷ ʙʣʠʞʥʝʛʦ ʧʦʣʷ ʠʤʝʝʤ ὒḺὶḺ‗,  
ʛʜʝ ὒ ï ʭʘʨʘʢʪʝʨʥʳʡ ʨʘʟʤʝʨ ʠʟʣʫʯʘʶʱʝʡ ʟʦʥʳ, ‗ï ʜʣʠʥʘ ʚʦʣʥʳ ʩʚʝʪʘ, 
ὶï ʜʣʠʥʘ ʨʘʜʠʫʩ-ʚʝʢʪʦʨʘ ʪʦʯʢʠ, ʚ ʢʦʪʦʨʦʡ ʠʱʝʪʩʷ ʧʦʣʝ. ɼʣʷ ʜʘʣʴʥʝʡ 

ʟʦʥʳ (ʚʦʣʥʦʚʦʡ) ʚʳʧʦʣʥʷʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦ ὶḻ‗. ʀʤʝʥʥʦ ʧʦʩʣʝʜʥʝʝ 
ʥʝʨʘʚʝʥʩʪʚʦ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʚʳʚʦʜʘ ʦʢʦʥʯʘʪʝʣʴʥʳʭ ʬʦʨʤʫʣ  

ʜʣʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠʟʣʫʯʝʥʠʷ ʚ ʜʠʧʦʣʴʥʦʤ ʧʨʠʙʣʠʞʝʥʠʠ [1]. 

ʅʘ ʦʩʥʦʚʝ ʧʦʩʣʝʜʥʝʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʚ ʨʘʙʦʪʝ [2] ʚʳʚʦʜʠʪʩʷ ʬʦʨʤʫʣʘ 

ʜʣʷ ʚʝʢʪʦʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ὃӶ(41.4) ʠ ʬʦʨʤʫʣʘ (41.5) ʜʣʷ ʤʘʛʥʠʪʥʦʛʦ 
ʧʦʣʷ ὄ, ʜʘʣʝʝ ʥʘ ʦʩʥʦʚʝ ʩʚʷʟʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ Ὁ ʩ ʤʘʛʥʠʪʥʳʤ 

ʧʦʣʝʤ Ὁ= ὄ,ὲ, ὲ= ὶӶὶϳ ʚʳʯʠʩʣʷʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ. 

3. ɼʣʷ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʦʣʷ ʚ ʙʣʠʞʥʝʡ ʠ ʜʘʣʴʥʝʡ 

ʟʦʥʝ ʤʳ ʠʩʭʦʜʠʤ ʠʟ ʚʳʨʘʞʝʥʠʡ ʜʣʷ ʧʦʪʝʥʮʠʘʣʦʚ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʧʦʣʫʯʘʶʱʠʭʩʷ ʚ ʨʘʟʣʦʞʝʥʠʠ ʧʦ ʤʘʣʦʤʫ ʧʘʨʘʤʝʪʨʫ 

ὒὶϳ ʦʙʱʠʭ ʬʦʨʤʫʣ ʚ ʚʠʜʝ ʟʘʧʘʟʜʳʚʘʶʱʠʭ ʧʦʪʝʥʮʠʘʣʦʚ [1]: 
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ʌʦʨʤʫʣʘ (2) ʜʣʷ ʧʦʪʝʥʮʠʘʣʘ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʦʚʧʘʜʘʝʪ  

ʩ ʬʦʨʤʫʣʦʡ (41.4) ʨʘʙʦʪʳ [2]. ɼʘʣʝʝ ʚ [2] ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ, ʢʘʢ ʨʦʪʦʨʘ ʧʦʪʝʥʮʠʘʣʘ (2), ʜʝʣʘʝʪʩʷ ʧʨʠʙʣʠʞʝʥʠʝ ὶḻ‗, ʯʪʦ 
ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʜʘʣʴʥʝʡ ʟʦʥʳ, ʥʦ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʙʣʠʞʥʝʡ ʟʦʥʝ. 

ʇʝʨʚʦʝ ʩʣʘʛʘʝʤʦʝ ʚ ʨʘʟʣʦʞʝʥʠʠ ʩʢʘʣʷʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (1) ʦʪʚʝʯʘʝʪ 

ʧʦʣʶ ʪʦʯʝʯʥʦʛʦ ʟʘʨʷʜʘ. ʇʦʩʢʦʣʴʢʫ ʟʘʨʷʜ ʩʠʩʪʝʤʳ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʨʘʚʥʳʤ ʥʫʣʶ, ʪʦ ʜʘʥʥʦʝ ʩʣʘʛʘʝʤʦʝ ʦʙʨʘʱʘʝʪʩʷ ʚ ʥʫʣʴ. ɺʪʦʨʦʝ 

ʩʣʘʛʘʝʤʦʝ ʦʪʚʝʯʘʝʪ ʧʦʪʝʥʮʠʘʣʫ ʧʦʣʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʜʠʧʦʣʷ ὨӶ. ʕʪʦ 
ʩʣʘʛʘʝʤʦʝ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʚ ʧʨʠʙʣʠʞʝʥʠʠ ʚʦʣʥʦʚʦʡ ʟʦʥʳ [2]. ʊʨʝʪʴʝ 

ʩʣʘʛʘʝʤʦʝ ʝʩʪʴ ʩʢʘʣʷʨʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠʟʣʫʯʝʥʠʷ. 

4. ɼʣʷ ʜʘʣʴʥʝʡʰʠʭ ʚʳʚʦʜʦʚ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʨʤʫʣʫ (2)  

ʜʣʷ ʚʝʢʪʦʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʬʦʨʤʫʣʫ (1) ʜʣʷ ʩʢʘʣʷʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, 

ʦʩʪʘʚʠʚ ʚ ʥʝʡ ʚʪʦʨʦʝ ʠ ʪʨʝʪʴʝ ʩʣʘʛʘʝʤʳʝ. ʈʘʩʯʝʪ ʤʘʛʥʠʪʥʦʛʦ ʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʝʡ ʜʘʝʪ ʩʣʝʜʫʶʱʠʡ ʨʝʟʫʣʴʪʘʪ: 
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ʆʪʣʠʯʠʝ ʜʘʥʥʳʭ ʬʦʨʤʫʣ ʦʪ ʬʦʨʤʫʣ ʨʘʙʦʪʳ [2] ʩʦʩʪʦʠʪ ʚ 

ʥʘʣʠʯʠʠ ʚʪʦʨʦʛʦ ʩʣʘʛʘʝʤʦʛʦ ʬʦʨʤʫʣʳ (3) ʠ ʚ ʥʘʣʠʯʠʠ ʚʪʦʨʦʛʦ ʠ 

ʪʨʝʪʴʝʛʦ ʩʣʘʛʘʝʤʳʭ ʬʦʨʤʫʣʳ (4). ʇʨʝʥʝʙʨʝʛʘʷ ʜʘʥʥʳʤʠ ʩʣʘʛʘʝʤʳʤʠ, 

ʤʳ ʧʦʣʫʯʘʝʤ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʧʦʣʝʡ ʚ ʜʘʣʴʥʝʡ (ʚʦʣʥʦʚʦʡ) ʟʦʥʝ. ɼʘʥʥʳʝ 

ʧʦʣʷ ʫʙʳʚʘʶʪ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʢʘʢ 1 ὶϳ. ɼʘʥʥʦʝ ʩʚʦʡʩʪʚʦ ʧʦʣʝʡ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʝʱʝ ʦʜʥʠʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʜʘʣʴʥʝʡ ʟʦʥʳ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʣʘʛʘʝʤʳʝ, ʦʪʚʝʯʘʶʱʠʝ ʙʣʠʞʥʝʤʫ ʧʦʣʶ. 

ʇʦʢʘʞʝʤ, ʯʪʦ ʨʝʰʘʶʱʠʡ ʚʢʣʘʜ ʚ ʨʘʟʨʝʰʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʄɹʇ 

ʚʥʦʩʠʪ ʪʨʝʪʴʝ ʩʣʘʛʘʝʤʦʝ ʬʦʨʤʫʣʳ (4). ɺ ʨʘʙʦʪʝ [3],ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʛʣʦʱʝʥʠʷ ʩʚʝʪʘ ʤʦʣʝʢʫʣʦʡ ʚʝʱʝʩʪʚʘ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ 

ʢʚʘʜʨʘʪʫ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ. ɺ ʙʣʠʞʥʝʡ ʟʦʥʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ 

ʩʦʜʝʨʞʠʪ ʜʚʘ ʩʣʘʛʘʝʤʳʭ 
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ὶ3 .      (5) 

 

ɺʪʦʨʦʝ ʩʣʘʛʘʝʤʦʝ ʚ ʬʦʨʤʫʣʝ (5) ʚ ʙʣʠʞʥʝʡ ʟʦʥʝ ʥʘʤʥʦʛʦ 

ʧʨʝʚʦʩʭʦʜʠʪ ʧʝʨʚʦʝ. ʇʦʵʪʦʤʫ ʤʦʣʝʢʫʣʳ ʚʝʱʝʩʪʚʘ ʚ ʙʣʠʞʥʝʡ ʟʦʥʝ 

ʧʦʛʣʦʱʘʶʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʵʥʝʨʛʠʶ ʵʬʬʝʢʪʠʚʥʝʝ, ʯʝʤ ʤʦʣʝʢʫʣʳ 

ʚʝʱʝʩʪʚʘ ʠʟ ʜʘʣʴʥʝʡ ʟʦʥʳ. ʌʣʫʦʨʝʩʮʝʥʮʠʷ ʤʦʣʝʢʫʣ ʧʨʦʠʩʭʦʜʠʪ ʪʝʤ 

ʵʬʬʝʢʪʠʚʥʝʝ, ʯʝʤ ʙʦʣʴʰʝ ʧʦʛʣʦʱʝʥʠʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ 

ʚʦʟʙʫʞʜʝʥʠʠ ʤʦʣʝʢʫʣ ʯʝʨʝʟ ʟʦʥʜ ʄɹʇ ʬʦʪʦʫʤʥʦʞʠʪʝʣʴ (ʧʨʠʝʤʥʠʢ) 

ʬʠʢʩʠʨʫʝʪ ʪʦʣʴʢʦ ʬʣʫʦʨʝʩʮʝʥʮʠʶ ʙʣʠʞʥʠʭ ʤʦʣʝʢʫʣ, ʭʦʪʷ 

ʚʦʟʙʫʞʜʘʶʪʩʷ ʤʦʣʝʢʫʣʳ ʙʣʠʞʥʝʡ ʠ ʜʘʣʴʥʝʡ ʟʦʥʳ. ʇʦʩʢʦʣʴʢʫ ʙʣʠʞʥʷʷ 

ʟʦʥʘ ʧʦ ʩʚʦʠʤ ʨʘʟʤʝʨʘʤ ʤʝʥʴʰʝ ʜʣʠʥʳ ʚʦʣʥʳ ʩʚʝʪʘ, ʪʦ ʨʘʟʨʝʰʘʶʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʄɹʇ ʚ ʜʝʩʷʪʢʠ ʨʘʟ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʴʰʝ ʨʘʟʨʝʰʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʦʧʪʠʯʝʩʢʠʭ ʤʠʢʨʦʩʢʦʧʦʚ. 
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ʈʘʩʩʤʦʪʨʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʌɻʆʉ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʚ 
ʰʢʦʣʴʥʦʤ ʢʫʨʩʝ ʬʠʟʠʢʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʠʨʪʫʘʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ. 
ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʠʨʪʫʘʣʴʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ 
ʧʨʦʝʢʪʥʦʡ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ, ʘ ʪʘʢʞʝ ʜʣʷ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʤʝʥʠʷ ʩʦʟʜʘʚʘʪʴ, ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʢʦʤʧʴʶʪʝʨʥʳʝ ʤʦʜʝʣʠ. 

The requirements of FSES (Federal State Education Standards), which can be 
achieved in the school course of physics when using virtual laboratories, are 
considered. It is shown that virtual laboratories can be used in the design and 
research activities of students, as well as to create the ability to create, transform and 
use computer models. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʌɻʆʉ, ʚʠʨʪʫʘʣʴʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ, ʤʦʜʝʣʠ, ʰʢʦʣʴʥʳʡ ʢʫʨʩ 
ʬʠʟʠʢʠ. 

Keywords: GEF, virtual labs, models, school physics course. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʩʣʝʜʫʝʪ ʫʪʦʯʥʠʪʴ, ʦ ʢʘʢʠʭ ʚʠʨʪʫʘʣʴʥʳʭ 

ʣʘʙʦʨʘʪʦʨʠʷʭ ʤʳ ʛʦʚʦʨʠʤ ʚ ʵʪʦʡ ʩʪʘʪʴʝ. ɹʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʪʝʨʤʠʥʦʣʦʛʠʷ  

ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʥʘʭʦʜʠʪʩʷ, ʤʷʛʢʦ ʛʦʚʦʨʷ, ʚ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ 

ʩʦʩʪʦʷʥʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʪʝʨʤʠʥ çʚʠʨʪʫʘʣʴʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠè 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʩʤʳʩʣʘʭ. ʊʘʢ, ʝʜʚʘ ʣʠ ʥʝ ʩʘʤʳʤ 

ʠʩʧʦʣʴʟʫʝʤʳʤ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ, ʧʨʠʚʦʜʠʤʦʝ, ʥʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʝ 

[2], ʛʜʝ ʧʦʜ ʚʠʨʪʫʘʣʴʥʳʤʠ ʣʘʙʦʨʘʪʦʨʠʷʤʠ ʠʤʝʶʪ ʚ ʚʠʜʫ çʧʨʦʛʨʘʤʤʥʦ-

ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʦʚʦʜʠʪʴ ʦʧʳʪʳ ʙʝʟ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʢʦʥʪʘʢʪʘ ʩ ʨʝʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʦʡ ʠʣʠ ʧʨʠ ʧʦʣʥʦʤ 

ʦʪʩʫʪʩʪʚʠʠ ʪʘʢʦʚʦʡè. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʣʶʙʦʡ ʥʘʙʦʨ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ, ʩ ʢʦʪʦʨʳʤʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʦʙʫʯʘʝʤʳʝ, 

ʦʢʘʟʳʚʘʝʪʩʷ ʚʠʨʪʫʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ. ɺ ʜʦʧʦʣʥʝʥʠʝ, ʚʠʨʪʫʘʣʴʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʝʡ ʦʢʘʟʳʚʘʝʪʩʷ ʠ ʚʧʦʣʥʝ ʨʝʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʩ 

ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʜʦʩʪʫʧʦʤ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʧʨʦʛʨʘʤʤʳ, ʪʘʢʠʝ ʢʘʢ çɾʠʚʘʷ 

ʌʠʟʠʢʘè [4], ɽʅʂɸ [9], ç1ʉ ʌʠʟʠʯʝʩʢʠʡ ʢʦʥʩʪʨʫʢʪʦʨè [1] ʠ ʥʝʢʦʪʦʨʳʝ 
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ʜʨʫʛʠʝ, ʚ ʢʦʪʦʨʳʭ, ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʤʦʞʥʦ çʧʨʦʚʦʜʠʪʴ ʦʧʳʪʳè, 

ʥʦ ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴʥʦ ʰʠʨʝ ʧʦ ʩʚʦʠʤ ʚʦʟʤʦʞʥʦʩʪʷʤ, ʯʝʤ 

ʫʧʦʤʷʥʫʪʳʝ ʚʳʰʝ ʥʘʙʦʨʳ. ɺ ʥʠʭ ʫ ʫʯʠʪʝʣʷ ʠ ʫʯʘʱʠʭʩʷ ʝʩʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʧʨʦʚʦʜʠʪʴ ʦʧʳʪʳ ʥʘ ʛʦʪʦʚʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʤʦʜʝʣʷʭ, ʥʦ ʠ ʩʦʟʜʘʚʘʪʴ ʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ɽʩʣʠ ʧʨʦʜʦʣʞʠʪʴ ʨʘʟʛʦʚʦʨ 

ʦ ʪʝʨʤʠʥʦʣʦʛʠʠ, ʪʦ ʩʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʪʘʢʠʝ ʧʨʦʛʨʘʤʤʳ, ʚ ʦʪʣʠʯʠʝ  

ʦʪ ʚʠʨʪʫʘʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʚ ʧʝʨʚʦʤ ʩʤʳʩʣʝ, ʥʘʟʳʚʘʶʪ ʪʘʢʞʝ 

çʦʙʫʯʘʶʱʠʤʠ ʩʨʝʜʘʤʠ, çʧʨʦʝʢʪʥʳʤʠ ʩʨʝʜʘʤʠè, çʪʚʦʨʯʝʩʢʠʤʠ 

ʩʨʝʜʘʤʠè. ʅʦ ʚʩʝ ʵʪʠ ʪʝʨʤʠʥʳ ʪʘʢʞʝ ʠʤʝʶʪ ʠ ʜʨʫʛʠʝ ʟʥʘʯʝʥʠʷ, 

ʥʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʛʦʚʦʨʷʪ, ʯʪʦ ʚ ʰʢʦʣʝ ʩʦʟʜʘʶʪ çʦʙʫʯʘʶʱʫʶ ʩʨʝʜʫè 

ʠʣʠ ʚ ʢʘʢʦʤ-ʥʠʙʫʜʴ ʢʨʫʞʢʝ ï çʪʚʦʨʯʝʩʢʫʶè. ʇʦʪʦʤʫ ʤʳ ʨʝʰʠʣʠ 

ʦʩʪʘʚʠʪʴ ʪʝʨʤʠʥ çʚʠʨʪʫʘʣʴʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷè ʠʤʝʥʥʦ ʜʣʷ ʪʝʭ ʧʨʦʛʨʘʤʤ,  

ʚ ʢʦʪʦʨʳʭ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʨʘʙʦʪʳ ʩ ʛʦʪʦʚʳʤʠ ʤʦʜʝʣʷʤʠ, 

ʥʦ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʠʭ ʩʦʟʜʘʥʠʷ. ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʠʤʝʥʥʦ ʧʦʜʭʦʜ, 

ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʚ ʚʠʨʪʫʘʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ʪʘʢʦʛʦ ʪʠʧʘ ʧʦʟʚʦʣʷʝʪ 

ʦʙʝʩʧʝʯʠʪʴ ʨʘʙʦʪʫ ʩ ʤʦʜʝʣʷʤʠ ʚ ʫʩʣʦʚʠʷʭ ʦʩʥʦʚʥʦʛʦ ʠ ʧʦʣʥʦʛʦ 

ʩʨʝʜʥʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʪʦʚʳʭ 

ʤʦʜʝʣʝʡ, ʢʦʥʝʯʥʦ, ʚʦʟʤʦʞʥʦ. ʅʦ ʧʨʠ ʵʪʦʤ ʫʯʠʪʝʣʴ ʠ ʫʯʝʥʠʢ ʟʘʚʝʜʦʤʦ 

ʦʛʨʘʥʠʯʝʥʳ çʯʫʞʦʡè ʨʘʟʨʘʙʦʪʢʦʡ. ʋʯʠʪʝʣʴ, ʧʨʠ ʵʪʦʤ, ʚʳʥʫʞʜʝʥ 

ʩʪʨʦʠʪʴ ʫʨʦʢ çʚʦʢʨʫʛè ʛʦʪʦʚʦʡ ʤʦʜʝʣʠ, ʯʪʦ ʧʦʯʪʠ ʚʩʝʛʜʘ ʙʫʜʝʪ 

ʦʛʨʘʥʠʯʠʚʘʪʴ ʪʚʦʨʯʝʩʢʦʛʦ ʫʯʠʪʝʣʷ. ʋʯʝʥʠʢ, ʢ ʪʦʤʫ ʞʝ, ʥʝ ʠʤʝʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʥʷʪʴ ʚʥʫʪʨʝʥʥʝʝ ʫʩʪʨʦʡʩʪʚʦ ʤʦʜʝʣʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʤʦʜʝʣʴ ʦʩʪʘʝʪʩʷ ʜʣʷ ʥʝʛʦ çʯʝʨʥʳʤ ʷʱʠʢʦʤè, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ,  

ʝʩʣʠ ʥʝ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ, ʧʦʣʥʦʮʝʥʥʦʝ ʦʙʫʯʝʥʠʝ.  

ʏʪʦʙʳ ʫʯʠʪʝʣʴ ʩʪʨʦʠʣ ʥʝ ʫʨʦʢ ʚʦʢʨʫʛ ʤʦʜʝʣʠ, ʘ ʤʦʜʝʣʴ  

ʜʣʷ ʫʨʦʢʘ, ʦʥ ʜʦʣʞʝʥ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʦʟʜʘʚʘʪʴ 

ʤʦʜʝʣʴ. ʏʪʦʙʳ ʫʯʘʱʠʡʩʷ ʧʦʥʠʤʘʣ ʬʠʟʠʢʫ ʷʚʣʝʥʠʷ, ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ 

ʪʘʢʞʝ ʞʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʦʥ ʤʦʜʝʣʴ ʩʦʟʜʘʚʘʣ. ɿʘʜʘʜʠʤʩʷ ʪʝʧʝʨʴ 

ʚʦʧʨʦʩʦʤ, ʢʘʢ ʤʦʞʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʧʦʜ ʢʦʪʦʨʳʤ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʧʦʥʠʤʘʝʪʩʷ ʫʯʠʪʝʣʴ ʠʣʠ ʫʯʘʱʠʡʩʷ, ʩʦʟʜʘʚʘʪʴ ʤʦʜʝʣʴ? ʄʘʢʩʠʤʘʣʴʥʫʶ 

ʩʚʦʙʦʜʫ ʩʦʟʜʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ ʜʘʶʪ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʷʟʳʢʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʅʦ ʥʝʚʦʟʤʦʞʥʦ ʪʨʝʙʦʚʘʪʴ ʦʪ ʫʯʠʪʝʣʷ ʠʣʠ ʫʯʝʥʠʢʘ 

ʩʚʦʙʦʜʥʦʛʦ ʚʣʘʜʝʥʠʷ ʪʘʢʠʤʠ ʷʟʳʢʘʤʠ. ʇʦʵʪʦʤʫ ʪʘʢʘʷ ʨʘʟʨʘʙʦʪʢʘ 

ʤʦʜʝʣʝʡ çʩ ʥʫʣʷè ʦʩʪʘʝʪʩʷ ʫʜʝʣʦʤ ʦʪʜʝʣʴʥʳʭ ʫʯʠʪʝʣʝʡ (ʠ ʫʯʝʥʠʢʦʚ), 

ʢʦʪʦʨʳʝ ʧʦ ʢʘʢʦʡ-ʪʦ ʧʨʠʯʠʥʝ ʤʦʛʫʪ ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʫʨʦʚʥʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ. ʀʟʚʝʩʪʝʥ ʠ ʝʱʝ ʦʜʠʥ ʧʦʜʭʦʜ  

ʢ ʩʦʟʜʘʥʠʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ, ʩʚʷʟʘʥʥʳʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ. ʕʪʦʪ ʧʦʜʭʦʜ ʥʝʩʢʦʣʴʢʦ ʧʨʦʱʝ  

ʜʣʷ ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʘ, ʠ ʤʦʞʝʪ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʫʯʠʪʝʣʝʤ, ʘ ʚ ʩʪʘʨʰʠʭ ʢʣʘʩʩʘʭ ï ʠ ʫʯʝʥʠʢʘʤʠ. ʅʦ ʦʥ, ʜʘʞʝ ʠ 

ʜʣʷ ʧʨʦʩʪʝʡʰʠʭ ʤʦʜʝʣʝʡ, ʪʨʝʙʫʝʪ ʜʦʚʦʣʴʥʦ ʛʣʫʙʦʢʦʛʦ ʟʥʘʥʠʷ 
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ʤʘʪʝʤʘʪʠʢʠ. ʂ ʪʦʤʫ ʞʝ, ʧʦʣʫʯʘʝʤʳʝ ʤʦʜʝʣʠ ʦʙʳʯʥʦ ʦʢʘʟʳʚʘʶʪʩʷ 

ʩʣʘʙʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʳ, ʯʪʦ, ʜʘʞʝ ʚ ʩʪʘʨʰʠʭ ʢʣʘʩʩʘʭ, ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. 

ɺʠʨʪʫʘʣʴʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ, ʦ ʢʦʪʦʨʳʭ ʛʦʚʦʨʠʤ ʤʳ, ʪʘʢʞʝ ʜʘʶʪ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʥʫʞʥʳʝ ʝʤʫ ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʤʦʜʝʣʠ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʚʠʟʫʘʣʴʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʯʪʦ ʥʝ ʪʨʝʙʫʝʪ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʟʥʘʥʠʷ ʷʟʳʢʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʠ, ʢ ʪʦʤʫ ʞʝ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʪʣʠʯʥʫʶ 

ʚʠʟʫʘʣʠʟʘʮʠʶ ʨʘʙʦʪʳ ʤʦʜʝʣʠ. ɼʣʷ ʩʦʟʜʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʤʦʜʝʣʠ 

ʩʚʦʙʦʜʥʦ ʧʘʜʘʶʱʝʛʦ ʪʝʣʘ, ʜʦʩʪʘʪʦʯʥʦ ʩ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʧʨʦʛʨʘʤʤʳ çɾʠʚʘʷ ʌʠʟʠʢʘè ʚʳʪʘʱʠʪʴ ʤʳʰʴʶ ʥʘ ʨʘʙʦʯʠʡ ʩʪʦʣ 

ʧʨʦʛʨʘʤʤʳ ʢʘʢʦʝ-ʥʠʙʫʜʴ ʠʟ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʥʘ ʵʪʦʡ ʧʘʥʝʣʠ ʪʝʣ 

(ʜʠʩʢ, ʙʨʫʩʦʢ, ʢʫʙʠʢ) ʠ ʧʦʤʝʩʪʠʪʴ ʝʛʦ ʥʘ ʥʫʞʥʦʡ ʚʳʩʦʪʝ. ʇʨʠ ʥʘʞʘʪʠʠ 

ʥʘ ʢʥʦʧʢʫ çʉʪʘʨʪè ʪʝʣʦ ʥʘʯʥʝʪ ʧʘʜʘʪʴ ʩ ʫʩʢʦʨʝʥʠʝʤ, ʨʘʚʥʳʤ 9,8 ʤ/ʩ
2
. 

ʉʚʦʡʩʪʚʘ ʤʦʜʝʣʠ ʣʝʛʢʦ ʨʝʜʘʢʪʠʨʫʶʪʩʷ. ɺʳʟʦʚ ʦʧʮʠʠ çɻʨʘʚʠʪʘʮʠʷè 

ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʠʪʴ ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ʠ ʧʨʦʚʝʩʪʠ ʪʦʪ ʞʝ 

ʦʧʳʪ ʥʘ ʃʫʥʝ ʠʣʠ ʥʘ ʄʘʨʩʝ, ʚʳʟʦʚ ʦʧʮʠʠ çʉʦʧʨʦʪʠʚʣʝʥʠʝ ʩʨʝʜʳè - 

ʚʢʣʶʯʠʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʠ ʠʟʫʯʠʪʴ, ʢʘʢ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ 

ʩʚʦʙʦʜʥʦʝ ʧʘʜʝʥʠʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ. ʊʘʢ ʞʝ ʥʝʩʢʦʣʴʢʦ ʢʣʠʢʦʚ ʤʳʰʠ 

ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʧʘʜʝʥʠʷ ʩʪʨʦʙʦʩʢʦʧʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ 

ʜʚʠʞʝʥʠʷ ʪʝʣʘ, ʧʦʜʢʣʶʯʠʪʴ ʢ ʥʝʤʫ ʠʟʤʝʨʠʪʝʣʠ ʢʦʦʨʜʠʥʘʪʳ, ʩʢʦʨʦʩʪʠ, 

ʫʩʢʦʨʝʥʠʷ, ʩʦʟʜʘʪʴ ʨʝʛʫʣʷʪʦʨ, ʧʦʟʚʦʣʷʶʱʠʡ ʟʘʜʘʪʴ, ʥʘʧʨʠʤʝʨ, 

ʥʘʯʘʣʴʥʫʶ ʚʳʩʦʪʫ ʧʘʜʝʥʠʷ ʪʝʣʘ, ʠ ʪʘʢ ʜʘʣʝʝ. ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʦʩʪʠ 

çɾʠʚʦʡ ʌʠʟʠʢʠè ʪʘʢʦʚʳ, ʯʪʦ ʧʦʟʚʦʣʷʶʪ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ 

ʣʶʙʫʶ ʠʟ ʩʠʩʪʝʤ, ʠʟʫʯʘʝʤʳʭ ʚ ʰʢʦʣʝ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʝʭʘʥʠʢʠ 

ʪʚʝʨʜʦʛʦ ʪʝʣʘ. ɽʜʠʥʩʪʚʝʥʥʦʝ, ʧʦʞʘʣʫʡ, ʠʩʢʣʶʯʝʥʠʝ ï ʤʦʜʝʣʴ 

ʢʦʥʠʯʝʩʢʦʛʦ ʤʘʷʪʥʠʢʘ. ʕʪʦ ʦʙʲʝʢʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʪʨʝʭʤʝʨʥʳʡ, ʘ 

çɾʠʚʘʷ ʌʠʟʠʢʘè ʧʦʟʚʦʣʷʝʪ ʥʘʧʨʷʤʫʶ ʤʦʜʝʣʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʧʣʦʩʢʠʝ 

(ʜʚʫʤʝʨʥʳʝ) ʦʙʲʝʢʪʳ. 

ʊʨʝʙʦʚʘʥʠʷ ʌɻʆʉ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʚʳʧʦʣʥʠʪʴ 

ʚʠʨʪʫʘʣʴʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ ʤʦʞʥʦ ʧʳʪʘʪʴʩʷ ʦʧʨʝʜʝʣʠʪʴ, ʘʥʘʣʠʟʠʨʫʷ 

ʩʦʙʩʪʚʝʥʥʦ ʪʝʢʩʪ ʌɻʆʉ. ʇʦʠʩʢ ʚ ʪʝʢʩʪʝ ʦʙʦʠʭ ʌɻʆʉ ʩʣʦʚ çʤʦʜʝʣʴè ʠ 

çʚʠʨʪʫʘʣʴʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠè ʜʘʝʪ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʏʨʝʟʚʳʯʘʡʥʦ ʦʛʦʨʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʌɻʆʉ, ʢʘʢ 

ʦʩʥʦʚʥʦʛʦ, ʪʘʢ ʠ ʧʦʣʥʦʛʦ ʩʨʝʜʥʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, 

ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʚ ʧʨʝʜʤʝʪʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʠʟʫʯʝʥʠʷ ʬʠʟʠʢʠ ʜʘʞʝ 

ʫʧʦʤʠʥʘʥʠʷ ʩʣʦʚʘ çʤʦʜʝʣʴè. ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʥʷʪʠʝ ʤʦʜʝʣʠ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʚ ʬʠʟʠʢʝ ʠ ʚ ʦʙʫʯʝʥʠʠ ʬʠʟʠʢʝ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʤʝʪʦʜʠʢʝ ʦʙʫʯʝʥʠʷ ʵʪʦʪ ʚʦʧʨʦʩ ʠʩʩʣʝʜʦʚʘʥ ʚ ʨʘʙʦʪʝ 

ʉ.ɽ. ʂʘʤʝʥʝʮʢʦʛʦ ʠ ʅ.ɸ. ʉʦʣʦʜʫʭʠʥʘ [6], ʝʱʝ ʚ çʜʦʢʦʤʧʴʶʪʝʨʥʦʝè 

(ʜʣʷ ʤʘʩʩʦʚʦʡ ʰʢʦʣʳ) ʚʨʝʤʷ. ʉʝʡʯʘʩ, ʢʦʛʜʘ ʬʠʟʠʢʘ-ʥʘʫʢʘ 
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ʰʠʨʦʯʘʡʰʠʤ ʦʙʨʘʟʦʤ ʠʩʧʦʣʴʟʫʝʪ ʢʦʤʧʴʶʪʝʨʥʳʝ ʤʦʜʝʣʠ, ʦʯʝʥʴ ʚʘʞʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʤʦʜʝʣʠ ʚ ʦʙʫʯʝʥʠʠ. ʀ, ʝʩʣʠ ʦʧʠʨʘʪʴʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʪʝʢʩʪ ʌɻʆʉ, ʪʦ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 

ʪʨʝʙʦʚʘʥʠʝ ʌɻʆʉ ʦʩʥʦʚʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [7] ʠ ʌɻʆʉ 

ʩʨʝʜʥʝʛʦ (ʧʦʣʥʦʛʦ) ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [8], ʛʜʝ ʚ ʦʙʦʠʭ ʪʝʢʩʪʘʭ 

ʩʢʘʟʘʥʦ, ʯʪʦ çʄʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʩʥʘʱʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ: é ʚʢʣʶʯʝʥʠʷ 

ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʧʨʦʝʢʪʥʫʶ ʠ ʫʯʝʙʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʧʨʦʚʝʜʝʥʠʷ ʥʘʙʣʶʜʝʥʠʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʯʝʙʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʮʠʬʨʦʚʦʛʦ 

(ʵʣʝʢʪʨʦʥʥʦʛʦ) ʠ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʠʟʤʝʨʝʥʠʷ, ʚʠʨʪʫʘʣʴʥʳʭ 

ʣʘʙʦʨʘʪʦʨʠʡ, ʚʝʱʝʩʪʚʝʥʥʳʭ ʠ ʚʠʨʪʫʘʣʴʥʦ-ʥʘʛʣʷʜʥʳʭ ʤʦʜʝʣʝʡ ʠ 

ʢʦʣʣʝʢʮʠʡ ʦʩʥʦʚʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʭ ʦʙʲʝʢʪʦʚ 

ʠ ʷʚʣʝʥʠʡè. ʇʨʠ ʵʪʦʤ ʌɻʆʉ ʦʩʥʦʚʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʜʝʨʞʠʪ 

ʩʨʝʜʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʤʝʪʘʧʨʝʜʤʝʪʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʦʩʚʦʝʥʠʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʪʨʝʙʦʚʘʥʠʝ çʫʤʝʥʠʝ ʩʦʟʜʘʚʘʪʴ, ʧʨʠʤʝʥʷʪʴ 

ʠ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʟʥʘʢʠ ʠ ʩʠʤʚʦʣʳ, ʤʦʜʝʣʠ ʠ ʩʭʝʤʳ ʜʣʷ ʨʝʰʝʥʠʷ 

ʫʯʝʙʥʳʭ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʟʘʜʘʯè.  

ɺʦʧʨʦʩʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ  

ʚ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʙʳʣʘ ʧʦʩʚʷʱʝʥʘ ʥʘʰʘ ʨʘʙʦʪʘ [3]. 

ɺ ʥʝʡ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʪʘʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢ ʫʯʠʪʝʣʝʤ, ʪʘʢ ʠ ʫʯʘʱʠʤʠʩʷ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʠʨʪʫʘʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ  

ʜʣʷ ʵʪʦʛʦ ʪʝʤʘ ʧʨʦʝʢʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʪʘʢʦʡ, ʯʪʦʙʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʚʠʨʪʫʘʣʴʥʳʝ ʤʦʜʝʣʠ ʤʦʛʣʠ ʙʳʪʴ ʩʦʟʜʘʥʳ ʚ ʧʨʠʤʝʥʷʝʤʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. 

ʊʦʯʥʦ ʪʘʢ ʞʝ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʘʱʠʭʩʷ ʤʦʞʝʪ ʙʳʪʴ 

ʦʨʛʘʥʠʟʦʚʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʠʨʪʫʘʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʚʦʟʤʦʞʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ  

ʥʘ ʥʘʪʫʨʥʳʭ ʦʙʲʝʢʪʘʭ, ʚʠʨʪʫʘʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʜʦʣʞʝʥ ʠʛʨʘʪʴ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʨʦʣʴ, ʘ ʚ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʜʦʣʞʝʥ ʣʝʞʘʪʴ ʠʤʝʥʥʦ ʥʘʪʫʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ. 

ʏʪʦ ʜʦ ʤʝʪʘʧʨʝʜʤʝʪʥʦʛʦ ʫʤʝʥʠʷ çʩʦʟʜʘʚʘʪʴ, ʧʨʠʤʝʥʷʪʴ ʠ 

ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ é ʤʦʜʝʣʠè, ʪʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʝʤ ʝʛʦ ʜʦʩʪʠʞʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʤʦʜʝʣʝʡ, ʩʦʟʜʘʚʘʝʤʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʚʠʨʪʫʘʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ ʫʞʝ ʥʘ ʵʪʘʧʝ 

ʧʦʜʛʦʪʦʚʢʠ ʫʨʦʢʦʚ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʢʘʢ ʩʦʙʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʦ 

ʩʦʟʜʘʥʠʶ, ʧʨʠʤʝʥʝʥʠʶ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʤʦʜʝʣʝʡ, ʪʘʢ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʘʱʠʭʩʷ. ʃʫʯʰʝ ʚʩʝʛʦ, ʢʦʥʝʯʥʦ, ʝʩʣʠ 

ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʫʧ ʫʯʝʥʠʢʦʚ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʨʘʙʦʪʝ ʩ ʚʠʨʪʫʘʣʴʥʳʤʠ ʣʘʙʦʨʘʪʦʨʠʷʤʠ, ʧʨʦʚʦʜʷ ʫʨʦʢʠ  

ʩ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʠʙʦ ʚ ʜʠʩʧʣʝʡʥʦʤ ʢʣʘʩʩʝ, ʣʠʙʦ ʚ ʢʘʙʠʥʝʪʝ 
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ʬʠʟʠʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʦʫʪʙʫʢʦʚ, çʨʘʟʜʘʚʘʝʤʳʭè ʥʘ ʧʘʨʪʳ ʫʯʝʥʠʢʦʚ. 

ʆʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʚ ʰʢʦʣʝ ʧʦʢʘʟʳʚʘʝʪ,  

ʯʪʦ ʦʩʚʦʝʥʠʝ ʨʘʙʦʪʳ ʩ ʥʠʤʠ (ʥʘ ʥʝʢʦʪʦʨʦʤ ʜʦʩʪʘʪʦʯʥʦʤ ʫʨʦʚʥʝ)  

ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʨʫʜʥʦʩʪʠ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʚʨʝʤʝʥʥʳʭ 

ʰʢʦʣʴʥʠʢʦʚ, ʜʘʞʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. (ɽʩʪʴ, 

ʦʜʥʘʢʦ, ʠ ʚʘʨʠʘʥʪ, ʢʦʛʜʘ ʫʯʘʱʠʭʩʷ ʦʙʫʯʘʶʪ ʨʘʙʦʪʝ ʩ ʚʠʨʪʫʘʣʴʥʳʤʠ 

ʣʘʙʦʨʘʪʦʨʠʷʤʠ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʫʯʠʪʝʣʝʡ ʬʠʟʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ 

[5].) ʅʦ ʜʘʞʝ ʝʩʣʠ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʩʪʠ ʫʨʦʢʠ, ʦʙʝʩʧʝʯʠʚ 

ʢʘʞʜʦʤʫ ʫʯʝʥʠʢʫ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʦʡ, ʫʯʠʪʝʣʴ 

ʪʘʢʞʝ ʤʦʞʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʚʩʝ ʵʪʠ çʤʦʜʝʣʴʥʳʝè ʫʤʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʝʤʫ 

ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʷʷ ʥʘ ʫʨʦʢʝ ʨʘʙʦʪʫ ʩ ʤʦʜʝʣʴʶ ʚʢʣʶʯʘʪʴ ʫʯʘʱʠʭʩʷ  

ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʉʧʝʨʚʘ ï ʦʙʲʷʩʥʷʷ ʩʚʦʠ ʜʝʡʩʪʚʠʷ,  

ʘ ʟʘʪʝʤ, ʧʦʩʪʝʧʝʥʥʦ, ʚʦʚʣʝʢʘʷ ʫʯʝʥʠʢʦʚ ʚ ʧʣʘʥʠʨʦʚʘʥʠʝ ʵʪʠʭ ʜʝʡʩʪʚʠʡ. 

ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʚʳʧʦʣʥʝʥʠʝ ʵʪʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʌɻʆʉ ʜʦʣʞʥʦ 

ʫʯʠʪʳʚʘʪʴʩʷ ʫʯʠʪʝʣʝʤ ʧʨʠ ʨʘʙʦʪʝ ʩ ʚʠʨʪʫʘʣʴʥʳʤʠ ʣʘʙʦʨʘʪʦʨʠʷʤʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚʠʨʪʫʘʣʴʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ 

ʧʦʟʚʦʣʷʶʪ, ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʨʘʙʦʪʝ ʫʯʠʪʝʣʷ, ʚʳʧʦʣʥʠʪʴ ʢʘʢ 

ʤʠʥʠʤʫʤ ʜʚʘ ʪʨʝʙʦʚʘʥʠʷ ʌɻʆʉ ï ʪʨʝʙʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʝʢʪʥʦʡ 

ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʠ ʪʨʝʙʦʚʘʥʠʝ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʤʝʞʧʨʝʜʤʝʪʥʦʝ ʫʤʝʥʠʝ çʩʦʟʜʘʚʘʪʴ, ʧʨʠʤʝʥʷʪʴ ʠ 

ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ é ʤʦʜʝʣʠè. 
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ʬʠʟʠʢʠ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʄʦʩʢʦʚʩʢʠʡ 
ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʄʇɻʋ). 

+ yabloshevskaya.s@mail.ru 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʠʟʫʯʝʥʠʷ ʪʝʤʳ çʄʠʢʨʦʤʠʨè ʚ ʢʫʨʩʝ 
çɽʩʪʝʩʪʚʦʟʥʘʥʠʝè ʜʣʷ 11 ʢʣʘʩʩʦʚ. ʆʙʨʘʱʘʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʦʩʦʙʝʥʥʦʩʪʠ, 
ʧʨʠʩʫʱʠʝ ʤʠʢʨʦʯʘʩʪʠʮʘʤ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʧʷʪʠ ʮʠʢʣʦʚ 
ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚ ʢʦʪʦʨʳʭ ʠʟʫʯʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʠʝʨʘʨʭʠʯʝʩʢʠʝ 
ʩʪʨʫʢʪʫʨʳ ʤʠʢʨʦʤʠʨʘ. ʆʪʤʝʯʘʶʪʩʷ ʚʦʧʨʦʩʳ, ʥʘ ʢʦʪʦʨʳʭ ʜʦʣʞʝʥ ʙʳʪʴ 
ʩʜʝʣʘʥ ʘʢʮʝʥʪ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʪʝʤʳ çʄʠʢʨʦʤʠʨè. 

In article the method of studying of the subject "Microcosm"  in the training course of 
natural science for 11 classes is considered. The attention to the features inherent in 
microparticles is paid. In article the maintenance of five cycles of a training material in 
which various hierarchical structures of a microcosm are studied is described. 
Questions on which the emphasis has to be placed by consideration of the subject 
"Microcosm" are noted. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʝʩʪʝʩʪʚʦʟʥʘʥʠʝ, ʤʠʢʨʦʤʠʨ, ʤʠʢʨʦʯʘʩʪʠʮʳ, ʤʝʪʦʜʠʢʘ.  

Keywords: natural science, microcosm, microparticles, method. 

ʅʘ ʢʘʬʝʜʨʝ ʬʠʟʠʢʠ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʬʘʢʫʣʴʪʝʪʦʚ ʀʥʩʪʠʪʫʪʘ 

ʬʠʟʠʢʠ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʄʦʩʢʦʚʩʢʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʧʨʦʬʝʩʩʦʨʘ ʆʜʠʥʮʦʚʦʡ ʅ.ʀ. ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ  

ʧʦ ʤʝʪʦʜʠʢʝ ʦʙʫʯʝʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʤʫ ʫʯʝʙʥʦʤʫ ʧʨʝʜʤʝʪʫ 

çɽʩʪʝʩʪʚʦʟʥʘʥʠʝ 10-11è. ʕʪʦʪ ʫʯʝʙʥʳʡ ʧʨʝʜʤʝʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ  

ʩ ʌɻʆʉ ʉ(ʇ)ʆʆ ʜʦʣʞʝʥ ʙʳʪʴ ʚʚʝʜʝʥ ʚ 10-11 ʢʣʘʩʩʘʭ ʥʘ ʙʘʟʦʚʦʤ 

ʫʨʦʚʥʝ. ʋʯʝʙʥʳʡ ʧʨʝʜʤʝʪ çɽʩʪʝʩʪʚʦʟʥʘʥʠʝè ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ çɽʩʪʝʩʪʚʝʥʥʳʝ ʥʘʫʢʠè. 

mailto:myu.korolev@mpgu.edu
mailto:yabloshevskaya.s@mail.ru


36 ɾʫʨʥʘʣ çʐʢʦʣʘ ɹʫʜʫʱʝʛʦè, ˉ 3, 2017 

ɼʘʥʥʳʝ ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ ʧʦʜʛʦʪʘʚʣʠʚʘʶʪʩʷ ʜʣʷ ʦʙʫʯʝʥʠʷ 

ʩʪʫʜʝʥʪʦʚ ʤʘʛʠʩʪʨʘʪʫʨʳ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʄʝʪʦʜʠʢʘ ʦʙʫʯʝʥʠʷ 

ʝʩʪʝʩʪʚʦʟʥʘʥʠʶ ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝè ʚ ʨʘʤʢʘʭ ʥʘʧʨʘʚʣʝʥʠʷ 

çʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝè (ʤʘʛʠʩʪʝʨʩʢʘʷ ʧʨʦʛʨʘʤʤʘ 

çʉʦʚʨʝʤʝʥʥʦʝ ʝʩʪʝʩʪʚʦʟʥʘʥʠʝè) [1, 2]. ɺ 2015 ʛʦʜʫ ʙʳʣʦ ʠʟʜʘʥʦ ʧʝʨʚʦʝ 

ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ï çʄʝʪʦʜʠʢʘ ʦʙʫʯʝʥʠʷ ʝʩʪʝʩʪʚʦʟʥʘʥʠʶ (ʦʙʱʠʝ 

ʚʦʧʨʦʩʳ)è [3], ʘ ʚ 2016 ʛʦʜʫ ï ʚʪʦʨʦʝ ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ çʄʝʪʦʜʠʢʘ 

ʦʙʫʯʝʥʠʷ ʝʩʪʝʩʪʚʦʟʥʘʥʠʶ. 10 ʢʣʘʩʩè [4]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢ ʠʟʜʘʥʠʶ 

ʧʦʜʛʦʪʦʚʣʝʥʦ ʪʨʝʪʴʝ ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ çʄʝʪʦʜʠʢʘ ʦʙʫʯʝʥʠʷ 

ʝʩʪʝʩʪʚʦʟʥʘʥʠʶ. 11 ʢʣʘʩʩè.   

ʆʜʥʦʡ ʠʟ ʪʝʤ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʠʟʫʯʘʪʴʩʷ ʫʯʘʱʠʤʠʩʷ ʚ ʢʫʨʩʝ 

çɽʩʪʝʩʪʚʦʟʥʘʥʠʝ-11è ʚ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʣʠʥʠʠ çɽʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʘʷ 

ʢʘʨʪʠʥʘ ʤʠʨʘè,  ʷʚʣʷʝʪʩʷ ʪʝʤʘ çʄʠʢʨʦʤʠʨè [3, 5]. ɺ ʧʨʦʛʨʘʤʤʝ 

ʫʯʝʙʥʦʛʦ ʧʨʝʜʤʝʪʘ çɽʩʪʝʩʪʚʦʟʥʘʥʠʝè ʥʘ ʜʘʥʥʫʶ ʪʝʤʫ ʚʳʜʝʣʝʥʦ  

25 ʯʘʩʦʚ [3, ʩ. 61]. ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʝʧʦʜʘʚʘʥʠʷ ʪʝʤʳ çʄʠʢʨʦʤʠʨè ʚ ʢʫʨʩʝ 

ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ. 

ʄʠʢʨʦʤʠʨ ï ʵʪʦ ʤʠʨ ʧʨʝʜʝʣʴʥʦ ʤʘʣʳʭ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʥʝʥʘʙʣʶʜʘʝʤʳʭ ʦʙʲʝʢʪʦʚ (ʤʠʢʨʦʯʘʩʪʠʮ). ʊʝʤʘ çʄʠʢʨʦʤʠʨè 

ʧʦʩʚʷʱʝʥʘ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʟʥʘʥʠʡ ʰʢʦʣʴʥʠʢʦʚ ʦʙ ʵʪʠʭ 

ʦʙʲʝʢʪʘʭ, ʢʦʪʦʨʘʷ ʟʘʢʣʘʜʳʚʘʝʪ ʦʩʥʦʚʫ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʩʦʚʨʝʤʝʥʥʦʡ 

ʢʘʨʪʠʥʝ ʤʠʨʘ. ʄʘʪʝʨʠʘʣ ʪʝʤʳ ʚʝʩʴʤʘ ʩʣʦʞʝʥ ʜʣʷ ʫʩʚʦʝʥʠʷ ʫʯʘʱʠʤʠʩʷ, 

ʧʦʩʢʦʣʴʢʫ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʣʘʩʪʠ ʥʝʢʣʘʩʩʠʯʝʩʢʦʛʦ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ,  

ʛʜʝ ʥʝ ʨʘʙʦʪʘʶʪ ʧʨʠʚʳʯʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʥʘʛʣʷʜʥʳʝ ʦʙʨʘʟʳ. 

ɺ ʧʨʦʛʨʘʤʤʝ ʧʦ ʝʩʪʝʩʪʚʦʟʥʘʥʠʶ [3, ʩ. 61-62] ʚ ʪʝʤʫ 

çʄʠʢʨʦʤʠʨè ʚʢʣʶʯʝʥʳ ʧʷʪʴ ʮʠʢʣʦʚ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ: 

çʆʩʦʙʝʥʥʦʩʪʠ ʤʠʢʨʦʤʠʨʘè, çʕʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳè, çɸʪʦʤʳè, 

çʄʦʣʝʢʫʣʳè ʠ çʅʘʥʦʩʪʨʫʢʪʫʨʳè. ɻʣʘʚʥʳʡ ʚʦʧʨʦʩ ʪʝʤʳ çʂʘʢ ʫʩʪʨʦʝʥ 

ʤʠʢʨʦʤʠʨ?è ʨʝʰʘʝʪʩʷ ʧʦʵʪʘʧʥʦ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʟʫʯʝʥʠʷ ʪʝʤʳ 

ʫʯʘʱʠʝʩʷ ʧʦʣʫʯʘʶʪ ʦʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʤʠʢʨʦʤʠʨʝ, ʝʛʦ ʦʙʲʝʢʪʘʭ, 

ʟʘʢʦʥʘʭ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʦʚʝʜʝʥʠʷ. 

ʅʘ ʧʦʩʣʝʜʫʶʱʠʭ ï ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʠʟʫʯʘʶʪ ʦʙʲʝʢʪʳ ʤʠʢʨʦʤʠʨʘ 

(ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ, ʘʪʦʤʳ, ʤʦʣʝʢʫʣʳ ʠ ʜʨ.). 

ʀʟʫʯʝʥʠʝ ʧʝʨʚʦʛʦ ʮʠʢʣʘ çʆʩʦʙʝʥʥʦʩʪʠ ʤʠʢʨʦʤʠʨʘè 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʤʘʩʰʪʘʙʘʭ ʤʠʢʨʦʤʠʨʘ, 

ʝʛʦ ʩʪʨʦʝʥʠʠ, ʟʘʢʦʥʘʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʤʠʢʨʦʦʙʲʝʢʪʦʚ. ʅʘ ʚʚʦʜʥʦʤ ʫʨʦʢʝ ʵʪʦʛʦ ʮʠʢʣʘ 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʫʯʘʱʠʭʩʷ, ʯʪʦ ʢ ʦʙʣʘʩʪʠ ʤʠʢʨʦʤʠʨʘ 

ʦʪʥʦʩʷʪ ʢʘʢ ʞʠʚʳʝ, ʪʘʢ ʠ ʥʝʞʠʚʳʝ ʦʙʲʝʢʪʳ. ʊʘʢ ʜʣʷ ʙʠʦʣʦʛʘ, 

ʤʠʢʨʦʤʠʨ ï ʵʪʦ ʤʠʨ ʞʠʚʳʭ ʩʫʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʚʠʜʥʳ ʪʦʣʴʢʦ  

ʚ ʤʠʢʨʦʩʢʦʧ (ʤʠʢʨʦʙʦʚ). ʂ ʥʠʤ ʦʪʥʦʩʷʪ ʚʩʝ ʦʜʥʦʢʣʝʪʦʯʥʳʝ ʦʨʛʘʥʠʟʤʳ 



ʅʘʫʢʘ ï ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ 37 

ʠ ʥʝʢʦʪʦʨʳʝ ʤʥʦʛʦʢʣʝʪʦʯʥʳʝ. ʆʥʠ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʤʝʨʳ ʦʪ 10
-4
 ʤ 

(ʩʦʪʥʠ ʤʠʢʨʦʥ) ʜʦ 10
-8 
ʤ (ʜʝʩʷʪʢʠ ʥʘʥʦʤʝʪʨʦʚ).  

ɼʣʷ ʬʠʟʠʢʘ ʠ ʭʠʤʠʢʘ, ʤʠʢʨʦʤʠʨ ï ʵʪʦ ʤʠʨ ʯʘʩʪʠʮ, ʠʟ ʢʦʪʦʨʳʭ 

ʩʦʩʪʦʠʪ ʚʩʝ ʞʠʚʦʝ ʠ ʥʝʞʠʚʦʝ ʚʦ ɺʩʝʣʝʥʥʦʡ: ʤʠʨ ʤʦʣʝʢʫʣ, ʘʪʦʤʦʚ, 

ʘʪʦʤʥʳʭ ʷʜʝʨ ʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. ʍʘʨʘʢʪʝʨʥʳʝ ʨʘʟʤʝʨʳ ʵʪʠʭ 

ʯʘʩʪʠʮ ʦʪ 10
-7
 ʤ ʜʦ 10

-19
 ʤ. ɼʣʷ ʥʠʭ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʯʥʳʭ ʯʘʩʪʠʮ 

(ʩʥʝʞʠʥʦʢ, ʧʳʣʠʥʦʢ ʠ ʪ.ʧ.), ʚʚʦʜʷʪ ʩʧʝʮʠʘʣʴʥʳʡ ʪʝʨʤʠʥ ï 

ʤʠʢʨʦʯʘʩʪʠʮʳ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʤʠʢʨʦʯʘʩʪʠʮʳ ʧʦʜʯʠʥʷʶʪʩʷ 

ʦʩʦʙʳʤ ʟʘʢʦʥʘʤ (ʟʘʢʦʥʘʤ ʢʚʘʥʪʦʚʦʡ ʬʠʟʠʢʠ ʠ ʭʠʤʠʠ), ʦʪʣʠʯʥʳʤ  

ʦʪ ʟʘʢʦʥʦʚ ʤʘʢʨʦ- ʠ ʤʝʛʘʤʠʨʘ. 

ʇʦʥʠʤʘʥʠʝ ʵʪʠʭ ʟʘʢʦʥʦʚ ʪʨʝʙʫʝʪ ʠʟʤʝʥʝʥʠʷ ʧʨʠʚʳʯʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʥʘʰʝʤ ʦʙʳʜʝʥʥʦʤ ʦʧʳʪʝ. ʕʪʦʪ 

ʤʘʪʝʨʠʘʣ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ ʠ ʥʦʩʠʪ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʡ 

ʭʘʨʘʢʪʝʨ, ʧʦʵʪʦʤʫ ʥʘ ʫʨʦʢʘʭ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ ʪʝʤʘ çʄʠʢʨʦʤʠʨè 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʤʝʥʥʦ ʚ ʪʘʢʦʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ. 

ʅʘ ʩʣʝʜʫʶʱʠʭ ʫʨʦʢʘʭ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʦʩʥʦʚʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʦʪʣʠʯʘʶʱʠʝ ʤʠʢʨʦʯʘʩʪʠʮʳ ʦʪ ʦʙʲʝʢʪʦʚ ʤʘʢʨʦ- ʠ 

ʤʝʛʘʤʠʨʘ: 

- ʢʦʨʧʫʩʢʫʣʷʨʥʦ-ʚʦʣʥʦʚʦʡ ʜʫʘʣʠʟʤ; 

- ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʧʨʠʤʝʥʠʤʦʩʪʠ ʧʦʥʷʪʠʡ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʠ  

ʜʣʷ ʦʙʲʝʢʪʦʚ ʤʠʢʨʦʤʠʨʘ; 

- ʪʦʞʜʝʩʪʚʝʥʥʦʩʪʴ ʤʠʢʨʦʯʘʩʪʠʮ; 

- ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʭʘʨʘʢʪʝʨ ʧʦʚʝʜʝʥʠʷ ʤʠʢʨʦʯʘʩʪʠʮ; 

- ʦʩʦʙʝʥʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʠʢʨʦʦʙʲʝʢʪʦʚ; 

- ʜʠʩʢʨʝʪʥʦʩʪʴ ʚʝʣʠʯʠʥ, ʦʧʠʩʳʚʘʶʱʠʭ ʤʠʢʨʦʯʘʩʪʠʮʳ.  

ɺ ʨʘʤʢʘʭ ʧʝʨʚʦʛʦ ʮʠʢʣʘ ʫ ʫʯʘʱʠʭʩʷ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʤʠʢʨʦʤʠʨʘ: 

ʄʦʣʝʢʫʣʳ ï ɸʪʦʤʳ ï ɸʪʦʤʥʳʝ ʷʜʨʘ ï ʕʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ.  

ʇʦ ʢʘʞʜʦʤʫ ʠʟ ʦʙʲʝʢʪʦʚ ʩʪʦʠʪ ʧʨʠʚʝʩʪʠ: ʠʭ ʨʘʟʤʝʨʳ ʠ ʤʘʩʩʳ 

(ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ï ʥʝ ʜʣʷ ʟʘʧʦʤʠʥʘʥʠʷ, ʘ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ 

ʦʮʝʥʢʠ), ʭʘʨʘʢʪʝʨʥʳʝ ʪʠʧʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠ ʪʠʧʳ 

ʨʝʘʢʮʠʡ. 

ɺʪʦʨʦʡ ʮʠʢʣ çʕʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳè ʧʦʩʚʷʱʝʥ 

ʨʘʩʩʤʦʪʨʝʥʠʶ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ ʬʠʟʠʢʠ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʯʘʩʪʠʮ, ʚ ʭʦʜʝ ʝʛʦ ʠʟʫʯʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʳ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʪʨʫʢʪʫʨʝ ʤʘʪʝʨʠʠ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʯʘʩʪʠʮ, ʨʝʘʢʮʠʷʭ ʧʨʝʚʨʘʱʝʥʠʷ ʯʘʩʪʠʮ. ʕʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ ï ʵʪʦ 

ʧʝʨʚʠʯʥʳʝ, ʥʝʨʘʟʣʦʞʠʤʳʝ ʯʘʩʪʠʮʳ, ʠʟ ʢʦʪʦʨʳʭ, ʧʦ ʧʨʝʜʧʦʣʦʞʝʥʠʶ, 

ʩʦʩʪʦʠʪ ʚʩʷ ʤʘʪʝʨʠʷ. ʆʜʥʘʢʦ ʵʪʦʪ ʪʝʨʤʠʥ ʯʘʩʪʦ ʫʧʦʪʨʝʙʣʷʝʪʩʷ  
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ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʝ ʙʦʣʝʝ ʰʠʨʦʢʦ ï ʜʣʷ ʥʘʠʤʝʥʦʚʘʥʠʷ ʙʦʣʴʰʦʡ 

ʛʨʫʧʧʳ ʤʝʣʴʯʘʡʰʠʭ ʯʘʩʪʠʮ ʤʘʪʝʨʠʠ.  

ʅʝʦʙʭʦʜʠʤʦ ʨʘʩʩʢʘʟʘʪʴ ʫʯʘʱʠʤʩʷ ʦʙ ʦʩʥʦʚʥʳʭ ʢʣʘʩʩʘʭ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʦ ʯʘʩʪʠʮʘʭ-ʧʝʨʝʥʦʩʯʠʢʘʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠ ʢʚʘʨʢʘʭ. ɺ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʦʤ ʧʣʘʥʝ ʚʘʞʥʦ 

ʧʦʟʥʘʢʦʤʠʪʴ ʫʯʘʱʠʤʩʷ ʩ ʵʣʝʤʝʥʪʘʤʠ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ - ʫʩʧʝʰʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʪʝʦʨʠʠ, ʦʙʲʝʜʠʥʷʶʱʝʡ 

ʦʧʠʩʘʥʠʷ ʪʨʝʭ ʠʟ ʯʝʪʳʨʝʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

(ʩʠʣʴʥʦʛʦ, ʩʣʘʙʦʛʦ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ). ʆʥʘ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʰʢʦʣʴʥʠʢʘʤ ʩʪʨʝʤʣʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ ʢ 

ʩʦʟʜʘʥʠʶ ʮʝʣʦʩʪʥʦʡ ʢʘʨʪʠʥʳ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ʩʦʩʪʦʷʱʝʡ ʠʟ 

ʥʝʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʦʩʥʦʚʥʳʭ ʬʨʘʛʤʝʥʪʦʚ. ʆʯʝʥʴ ʚʘʞʥʦ ʦʪʨʘʞʘʪʴ ʥʘ 

ʫʨʦʢʘʭ ʩʦʚʨʝʤʝʥʥʳʝ ʘʩʧʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʠʢʨʦʤʠʨʘ. ʅʘʧʨʠʤʝʨ, 

ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʦʪʢʨʳʪʠʡ ʚ ʬʠʟʠʢʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʚ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʠʝ ʙʦʟʦʥʘ ʍʠʛʛʩʘ. 

ɺʘʞʥʦ ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʫʯʘʱʠʭʩʷ  

ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʘʭ ʠ ʧʨʠʙʦʨʘʭ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ 

ʧʦʣʫʯʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʠʢʨʦʤʠʨʝ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ 

ʫʩʢʦʨʠʪʝʣʠ ʠ ʜʝʪʝʢʪʦʨʳ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. ʀʟʫʯʝʥʠʝ ʠʩʪʦʨʠʠ 

ʩʦʟʜʘʥʠʷ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫʩʢʦʨʠʪʝʣʴʥʦʡ ʠ ʜʝʪʝʢʪʦʨʥʦʡ 

ʪʝʭʥʠʢʠ ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚ ʚʠʜʝ ʢʦʥʬʝʨʝʥʮʠʠ ʫʯʘʱʠʭʩʷ. ʇʨʠ ʵʪʦʤ 

ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʘʢʮʝʥʪ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʨʘʙʦʪʫ 

ɹʦʣʴʰʦʛʦ ʘʜʨʦʥʥʦʛʦ ʢʦʣʣʘʡʜʝʨʘ, ʜʝʪʝʢʪʦʨʘ ATLAS, ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʥʦʚʳʭ ʫʩʢʦʨʠʪʝʣʝʡ, ʙʦʣʴʰʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʪʝʨʤʦʷʜʝʨʥʦʛʦ 

ʨʝʘʢʪʦʨʘ ITER ʠ ʜʨ. 

ɺ ʪʨʝʪʴʝʤ ʮʠʢʣʝ çɸʪʦʤʳè ʩʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʵʚʦʣʶʮʠʶ 

ʤʦʜʝʣʝʡ ʘʪʦʤʘ, ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʪʨʦʝʥʠʠ ʠ ʩʚʦʡʩʪʚʘʭ 

ʘʪʦʤʦʚ, ʦ ʢʚʘʥʪʦʚʳʭ ʯʠʩʣʘʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʦʩʪʦʷʥʠʝ ʵʣʝʢʪʨʦʥʦʚ  

ʚ ʘʪʦʤʝ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʜʘʥʥʦʛʦ ʮʠʢʣʘ ʩʣʝʜʫʝʪ ʦʧʠʨʘʪʴʩʷ ʥʘ ʟʥʘʥʠʷ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʦʩʥʦʚʥʦʡ ʰʢʦʣʝ ʥʘ ʟʘʥʷʪʠʷʭ ʧʦ ʬʠʟʠʢʝ ʠ ʭʠʤʠʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʠʥʮʠʧ ʟʘʧʨʝʪʘ ʇʘʫʣʠ, ʢʦʪʦʨʳʡ 

ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʩʦʩʪʦʷʥʠʷ ʜʚʫʭ ʵʣʝʢʪʨʦʥʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʘʪʦʤʝ, 

ʜʦʣʞʥʳ ʦʪʣʠʯʘʪʴʩʷ ʟʥʘʯʝʥʠʝʤ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʦʜʥʦʛʦ ʢʚʘʥʪʦʚʦʛʦ 

ʯʠʩʣʘ. ʄʘʪʝʨʠʘʣ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʧʦʣʥʝʥ ʚʦʧʨʦʩʘʤʠ ʤʝʞʧʨʝʜʤʝʪʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʚʦʧʨʦʩʦʚ ʷʚʣʷʝʪʩʷ ʦʙʲʷʩʥʝʥʠʝ 

ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʘʢʦʥʘ ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ ʥʘ ʦʩʥʦʚʝ ʢʚʘʥʪʦʚʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ. 

ɺ ʵʪʦʤ ʮʠʢʣʝ ʜʦʣʞʥʳ ʙʳʪʴ ʚʚʝʜʝʥʳ ʧʦʥʷʪʠʷ ʘʪʦʤʥʦʛʦ ʷʜʨʘ ʠ 

ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ï ʟʘʨʷʜʦʚʦʛʦ ʠ ʤʘʩʩʦʚʦʛʦ ʯʠʩʝʣ, ʷʜʝʨʥʳʭ ʩʠʣ. 

ʅʝʦʙʭʦʜʠʤʦ ʨʘʩʩʢʘʟʘʪʴ ʦ ʧʦʥʷʪʠʠ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ ʠ ʪʠʧʘʭ 

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ. 
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ʇʨʦʜʦʣʞʘʷ ʠʟʫʯʝʥʠʝ ʤʝʪʦʜʦʚ ʠʟʫʯʝʥʠʷ ʤʠʢʨʦʤʠʨʘ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʟʥʘʢʦʤʠʪʴ ʫʯʘʱʠʭʩʷ ʩ ʧʨʠʥʮʠʧʦʤ ʜʝʡʩʪʚʠʷ 

ʩʢʘʥʠʨʫʶʱʝʛʦ ʪʫʥʥʝʣʴʥʦʛʦ ʠ ʘʪʦʤʥʦ-ʩʠʣʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʦʚ, ʢʦʪʦʨʳʝ 

ʠʛʨʘʶʪ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʝʱʝʩʪʚʘ ʥʘ ʫʨʦʚʥʝ 

ʘʪʦʤʦʚ. ʉ ʠʭ ʧʦʤʦʱʴʶ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʥʘʙʣʶʜʘʪʴ ʟʘ ʘʪʦʤʘʤʠ, 

ʧʝʨʝʜʚʠʛʘʪʴ ʠʭ ʠ ʩʦʟʜʘʚʘʪʴ ʥʘʥʦʩʪʨʫʢʪʫʨʳ. 

ʎʠʢʣ çʄʦʣʝʢʫʣʳè ʥʝʦʙʭʦʜʠʤʦ ʥʘʯʘʪʴ ʩ ʧʦʚʪʦʨʝʥʠʷ ʪʝʤ ʢʫʨʩʘ 

ʭʠʤʠʠ çʉʪʨʦʝʥʠʝ ʚʝʱʝʩʪʚʘè, çʍʠʤʠʯʝʩʢʘʷ ʩʚʷʟʴè, çʇʨʦʩʪʳʝ ʠ 

ʩʣʦʞʥʳʝ ʚʝʱʝʩʪʚʘè, çʆʩʥʦʚʥʳʝ ʢʣʘʩʩʳ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡè. 

ʈʘʙʦʪʫ ʧʦ ʧʦʚʪʦʨʝʥʠʶ ʫʜʦʙʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʨʘʟʜʘʪʴ ʫʯʘʱʠʤʩʷ ʪʘʙʣʠʮʳ ʩ ʧʨʦʧʫʩʢʘʤʠ ʠ ʚ ʭʦʜʝ ʩʦʚʤʝʩʪʥʦʛʦ 

ʦʙʩʫʞʜʝʥʠʷ ʜʦʧʦʣʥʠʪʴ ʠʭ ʥʝʜʦʩʪʘʶʱʠʤ ʤʘʪʝʨʠʘʣʦʤ. 

ɺ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʦʤ ʧʣʘʥʝ ʦʯʝʥʴ ʚʘʞʥʦ, ʯʪʦʙʳ 

ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʠ, ʠʟʫʯʘʷ ʢʫʨʩ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ, ʦʩʦʟʥʘʣʠ ʚʟʘʠʤʦʩʚʷʟʴ 

ʩʪʨʦʝʥʠʷ ʚʝʱʝʩʪʚʘ ʠ ʝʛʦ ʩʚʦʡʩʪʚ. ʇʦʵʪʦʤʫ ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʚʪʦʨʠʪʴ ʪʝʤʫ 

çɸʣʣʦʪʨʦʧʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ʚʝʱʝʩʪʚè. ɸʪʦʤʳ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʝʱʝʩʪʚʘ (ʘʣʤʘʟ 

ʠ ʛʨʘʬʠʪ, ʙʝʣʳʡ ʠ ʢʨʘʩʥʳʡ ʬʦʩʬʦʨ ʠ ʜʨ.). ɺ ʠʪʦʛʝ ʫʯʝʥʠʢʠ ʜʦʣʞʥʳ 

ʧʨʝʜʩʪʘʚʣʷʪʴ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʜʠʥʘʢʦʚʳʡ ʩʦʩʪʘʚ ʘʪʦʤʦʚ, ʚʝʱʝʩʪʚʘ 

ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ.  

ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʝʨʝʡʪʠ ʢ ʠʟʫʯʝʥʠʶ ʪʝʦʨʠʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ 

ʚʝʱʝʩʪʚʘ ɸ.ʄ. ɹʫʪʣʝʨʦʚʘ, ʢʦʪʦʨʘʷ ʦʧʠʩʳʚʘʝʪ ʢʘʢ ʦʨʛʘʥʠʯʝʩʢʠʝ, ʪʘʢ ʠ 

ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʪʝʦʨʠʠ ɹʫʪʣʝʨʦʚʘ 

ʥʘʜʦ ʨʘʩʩʤʦʪʨʝʪʴ ʧʦʜʨʦʙʥʦ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʤʝʨʘʭ ʠʟ ʢʫʨʩʘ 

ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ ʠ ʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʨʘʭ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. 

ʋʯʘʱʠʝʩʷ ʜʦʣʞʥʳ ʦʩʦʟʥʘʪʴ, ʯʪʦ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ,  

ʧʦ ʩʪʨʦʝʥʠʶ ʚʝʱʝʩʪʚʘ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʝʛʦ ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, 

ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʩʭʦʜʷ ʠʟ ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʩʪʨʦʝʥʠʠ ʚʝʱʝʩʪʚʘ. ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʰʢʦʣʴʥʠʢʦʚ, 

ʯʪʦ ʩʚʦʡʩʪʚʘ ʚʝʱʝʩʪʚ ʟʘʚʠʩʷʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʪʠʧʘ ʩʚʷʟʠ ʠ ʚʣʠʷʥʠʷ 

ʘʪʦʤʦʚ ʜʨʫʛʘ ʥʘ ʜʨʫʛʘ ʚʥʫʪʨʠ ʤʦʣʝʢʫʣʳ, ʥʦ ʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʀʟʫʯʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʪʘʢʞʝ ʢʘʢ ʠ ʪʠʧʦʚ ʭʠʤʠʯʝʩʢʠʭ 

ʩʚʷʟʝʡ, ʩʪʦʠʪ ʥʘʯʘʪʴ ʩ ʘʢʪʫʘʣʠʟʘʮʠʠ ʟʥʘʥʠʡ ʦʩʥʦʚʥʦʡ ʰʢʦʣʳ. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʩʰʠʨʝʥʠʝ ʟʥʘʥʠʡ ʫʯʘʱʠʭʩʷ ʦ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ  

ʚ ʨʘʤʢʘʭ ʢʫʨʩʘ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ ʥʘʜʦ ʧʨʦʚʦʜʠʪʴ ʧʦ ʜʚʫʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. 

ʇʝʨʚʦʝ ï ʠʟʫʯʠʪʴ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ  

ʚ ʙʠʦʣʦʛʠʠ: ʨʝʘʢʮʠʠ ʬʦʪʦʩʠʥʪʝʟʘ, ʦʢʠʩʣʝʥʠʷ ʛʣʶʢʦʟʳ ʚ ʦʨʛʘʥʠʟʤʝ 

ʯʝʣʦʚʝʢʘ ʠ ʜʨ. ɺʪʦʨʦʝ ï ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ 

ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ: ʪʝ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʳʩʪʨʦʝ ʚʳʜʝʣʝʥʠʝ 
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ʛʘʟʦʚ ʚ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʦʜʫʰʢʘʭ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʟʦʪʥʳʭ 

ʫʜʦʙʨʝʥʠʡ, ʥʦʚʳʭ ʣʝʢʘʨʩʪʚ, ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʨʫʛʦʝ. 

ʇʷʪʳʡ ʮʠʢʣ çʅʘʥʦʩʪʨʫʢʪʫʨʳè ʧʦʩʚʷʱʝʥ ʠʟʫʯʝʥʠʶ 

ʥʘʥʦʦʙʲʝʢʪʦʚ, ʠʭ ʩʚʦʡʩʪʚ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʦʝʥʠʷ. ʅʘʥʦʩʪʨʫʢʪʫʨʳ ï 

ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʦʙʲʝʢʪʳ ʤʝʞʜʫ ʘʪʦʤʘʤʠ ʠ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʤʠ 

ʪʝʣʘʤʠ. ʅʘʥʦʩʪʨʫʢʪʫʨʘ ʠʤʝʝʪ ʨʘʟʤʝʨʳ ʦʪ 1 ʜʦ 100 ʥʤ ʭʦʪʷ ʙʳ ʚ ʦʜʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ (ʩʚʝʨʭʪʦʥʢʠʝ ʥʘʥʦʧʣʝʥʢʠ), ʠʣʠ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ 

(ʥʘʥʦʥʠʪʠ ʠ ʥʘʥʦʪʨʫʙʢʠ), ʠʣʠ ʧʦ ʪʨʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ (ʥʘʥʦʢʣʘʩʪʝʨʳ). 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʥʘʥʦʤʠʨʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʤʥʦʛʠʝ ʬʠʟʠʯʝʩʢʠʝ ʟʘʢʦʥʳ, 

ʩʧʨʘʚʝʜʣʠʚʳʝ ʜʣʷ ʤʘʢʨʦʦʙʲʝʢʪʦʚ, ʥʘʨʫʰʘʶʪʩʷ ʜʣʷ ʥʘʥʦʯʘʩʪʠʮ. 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʠʤʦʩʪʴ ʨʘʟʤʝʨʦʚ ʥʘʥʦʩʠʩʪʝʤ 

ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʠʭ ʩʚʦʡʩʪʚʘ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʠʩʘʪʴ ʥʘʥʦʧʣʝʥʢʠ. ɺʘʞʥʦ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʰʢʦʣʴʥʠʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʩʦʟʜʘʥʠʝ 

ʪʦʥʢʦʧʣʸʥʦʯʥʳʭ ʧʦʢʨʳʪʠʡ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʪʴ ʩʚʦʡʩʪʚʘ 

ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʝ ʟʘʪʨʘʛʠʚʘʷ ʦʙʲʝʤ ʠ ʥʝ ʫʚʝʣʠʯʠʚʘʷ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ. ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʘʣʣʦʪʨʦʧʥʳʝ 

ʩʦʩʪʦʷʥʠʷ ʫʛʣʝʨʦʜʘ. ʋʛʣʝʨʦʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʨʫʢʪʫʨʳ ʤʦʣʝʢʫʣ 

ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʚʠʜʝ ʛʨʘʬʠʪʘ, ʘʣʤʘʟʘ, ʛʨʘʬʝʥʘ, ʬʫʣʣʝʨʝʥʦʚ, 

ʥʘʥʦʪʨʫʙʦʢ ʠ ʪ.ʜ. ʅʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʰʢʦʣʴʥʠʢʦʚ, ʯʪʦ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʦʜʠʬʠʢʘʮʠʡ ʦʙʫʩʣʦʚʣʝʥʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʫʛʣʝʨʦʜʘ 

ʦʙʨʘʟʦʚʳʚʘʪʴ ʭʠʤʠʯʝʩʢʠʝ ʩʚʷʟʠ ʨʘʟʥʦʛʦ ʪʠʧʘ. ʋʛʣʝʨʦʜʥʳʝ ʘʣʣʦʪʨʦʧʳ 

ʦʙʣʘʜʘʶʪ ʫʥʠʢʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʠ ʧʦʵʪʦʤʫ ʠʤʝʶʪ ʦʛʨʦʤʥʦʝ 

ʥʘʫʯʥʦʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʥʠ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʩʝʥʩʦʨʳ, ʘʪʦʤʘʨʥʦ ʦʩʪʨʳʝ ʠʛʦʣʢʠ, ʵʣʝʤʝʥʪʳ 

ʵʢʨʘʥʦʚ ʜʠʩʧʣʝʝʚ ʩʚʝʨʭʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʠ ʜʨ.  

ʀʟʫʯʘʷ ʥʘʥʦʢʣʘʩʪʝʨʳ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ 

ʰʢʦʣʴʥʠʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʠʭ ʩʚʦʡʩʪʚʘ 

(ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ, ʪʝʧʣʦʝʤʢʦʩʪʴ, ʤʘʛʥʠʪʥʘʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ ʠ ʜʨ.) ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʚʦʡʩʪʚ 

ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʪʝʣ. ɺʘʞʥʦ ʧʦʢʘʟʘʪʴ ʤʝʞʧʨʝʜʤʝʪʥʫʶ ʩʚʷʟʴ ʬʠʟʠʢʠ 

ʠ ʙʠʦʣʦʛʠʠ. ʅʘʥʦʢʣʘʩʪʝʨʳ ʷʚʣʷʶʪʩʷ ʫʜʦʙʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ  

ʜʣʷ ʙʠʦʣʦʛʦʚ, ʪʘʢ ʢʘʢ ʩʧʦʩʦʙʥʳ çʨʘʟʛʣʷʜʝʪʴè ʨʘʟʣʠʯʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʚʥʫʪʨʠ ʢʣʝʪʦʢ. ʉ ʧʦʤʦʱʴʶ ʦʧʪʠʯʝʩʢʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʥʝʚʦʟʤʦʞʥʦ 

ʨʘʩʩʤʦʪʨʝʪʴ ʩʪʨʫʢʪʫʨʫ ʢʣʝʪʢʠ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʢʣʝʪʦʯʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʦʜʠʥʘʢʦʚʦ ʧʨʦʟʨʘʯʥʳ ʠ ʥʝ ʦʢʨʘʰʝʥʳ. ʄʦʞʥʦ ʫʚʠʜʝʪʴ ʪʦʣʴʢʦ ʢʨʘʷ 

ʢʣʝʪʢʠ. ʏʪʦʙʳ ʩʜʝʣʘʪʴ ʟʘʤʝʪʥʦʡ ʩʪʨʫʢʪʫʨʫ ʢʣʝʪʢʠ, ʙʳʣʠ ʩʦʟʜʘʥʳ 

ʥʘʥʦʢʣʘʩʪʝʨʳ, ʩʧʦʩʦʙʥʳʝ ʧʨʠʣʠʧʘʪʴ ʢ ʦʧʨʝʜʝʣʸʥʥʳʤ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʤ ʩʪʨʫʢʪʫʨʘʤ, ʨʘʩʢʨʘʰʠʚʘʷ ʠʭ ʧʨʠ ʵʪʦʤ ʚ ʨʘʟʥʳʝ 

ʮʚʝʪʘ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʤʝʪʦʜʠʢʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʪʝʤʳ çʄʠʢʨʦʤʠʨè 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʠʨʘʪʴʩʷ ʥʘ ʙʦʛʘʪʳʡ ʦʧʳʪ ʧʨʝʧʦʜʘʚʘʥʠʷ ʬʠʟʠʢʠ, ʭʠʤʠʠ 

ʠ ʙʠʦʣʦʛʠʠ, ʥʘʢʦʧʣʝʥʥʳʡ ʚ ʈʦʩʩʠʠ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʜʝʣʘʪʴ 

ʘʢʮʝʥʪ ʥʘ ʥʝʢʦʪʦʨʳʭ ʚʘʞʥʳʭ ʘʩʧʝʢʪʘʭ. ʀʟʫʯʘʝʤʳʡ ʤʘʪʝʨʠʘʣ ʜʦʣʞʝʥ: 

1) ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʩʠʩʪʝʤʥʦʤ ʚʠʜʝ; 2) ʙʳʪʴ ʜʦʧʦʣʥʝʥ ʚʦʧʨʦʩʘʤʠ 

ʤʝʞʧʨʝʜʤʝʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʠ 3) ʦʪʨʘʞʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʘʩʧʝʢʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʠʢʨʦʤʠʨʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʢʨʳʪʴ ʥʘʫʯʥʫʶ ʦʙʣʘʩʪʴ 

çɽʩʪʝʩʪʚʦʟʥʘʥʠʝè ʢʘʢ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʫʶʩʷ ʦʙʣʘʩʪʴ ʟʥʘʥʠʡ, 

ʥʘʭʦʜʷʱʫʶʩʷ ʥʘ ʧʝʨʝʜʦʚʦʤ ʢʨʘʝ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ. 
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ʆɹʆɹʑɽʅʅʓʁ ʇʆɼʍʆɼ ʂ ʈɽʐɽʅʀʖ ɿɸɼɸʏ 

Generalized approaches to solving physical problems 

ʄʘʤʘʝʚʘ ʀʨʠʥʘ ɸʣʝʢʩʝʝʚʥʘ, ʟʘʚʝʜʫʶʱʘʷ ʢʘʬʝʜʨʦʡ ʬʠʟʠʢʠ, 
ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʌɻɹʆʋ ɺʆ ʂʦʩʪʨʦʤʩʢʘʷ 
ɻʉʍɸ. 
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ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʙʦʙʱʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʨʝʰʝʥʠʶ ʬʠʟʠʯʝʩʢʠʭ ʟʘʜʘʯ, 
ʦʧʠʨʘʷʩʴ ʥʘ ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʦʙʫʯʠʪʴ ʩʪʫʜʝʥʪʦʚ ʥʝ ʪʦʣʴʢʦ ʧʨʠʤʝʥʷʪʴ ʟʘʢʦʥʳ 
ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ, ʥʦ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʳʙʦʨ ʤʝʪʦʜʘ ʨʝʰʝʥʠʷ ʠ 
ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪ ʧʨʠʤʝʥʝʥʠʷ ʟʘʢʦʥʦʚ, ʥʘʫʯʠʪʴ ʠʭ 
ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʬʠʟʠʯʝʩʢʠʝ ʩʠʪʫʘʮʠʠ, ʦʧʠʩʳʚʘʝʤʳʝ ʚ ʟʘʜʘʯʘʭ, ʯʪʦ ʚ 
ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʤʳʰʣʝʥʠʷ. ʆʙʦʙʱʝʥʥʳʡ 
ʧʦʜʭʦʜ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʣʘʩʩʘ, 
ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʡ ʚ ʦʙʦʙʱʝʥʥʦʤ ʚʠʜʝ. ɺʳʜʝʣʷʶʪʩʷ ʜʚʘ ʫʨʦʚʥʷ ʦʙʦʙʱʝʥʠʷ. 
ʇʨʠʚʦʜʷʪʩʷ ʧʨʠʤʝʨʳ ʦʙʦʙʱʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʤʝʭʘʥʠʢʠ. 

We consider generalized approaches to solving physical problems, based on which 
we can train students to apply laws to solving problems, to choose the method of 
solution, we can teach them to systematize the physical situations described in 
problems, which ultimately will contribute to the development of thinking. A 
generalized approach is considered as a method for solving problems of a certain 
class, formulated in a generalized form. There are two levels of generalization. 
Examples of generalized approaches to solving problems in mechanics are given. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʦʜʠʢʘ, ʦʙʫʯʝʥʠʝ, ʟʘʜʘʯʘ, ʨʝʰʝʥʠʝ, ʦʙʦʙʱʝʥʥʳʡ 
ʧʦʜʭʦʜ. 

Keywords: methodology, training, problems, task, solution, generalized 
approach. 

ʆʧʠʨʘʷʩʴ ʥʘ ʧʨʠʝʤʳ ʦʙʦʙʱʝʥʠʷ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʤʝʪʦʜʦʚ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʣʘʩʩʘ, ʥʘ ʘʥʘʣʠʟ ʫʩʣʦʚʠʡ ʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʤʝʪʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ (ʩʤ. ʥʘʧʨʠʤʝʨ, [1]), ʤʦʞʥʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʙʦʙʱʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ  

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʷʭ ʩ ʮʝʣʴʶ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʩʪʫʜʝʥʪʦʚ ʥʝ ʪʦʣʴʢʦ ʫʤʝʥʠ ̫ʨʝʰʘʪʴ ʟʘʜʘʯʠ, ʥʦ ʠ 

ʫʤʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʳʙʦʨ ʤʝʪʦʜʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʧʨʝʜʩʢʘʟʳʚʘʪʴ 

ʫʩʧʝʰʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʠ ʪ.ʧ. ʆʙʦʙʱʝʥʥʳʤ 

ʧʦʜʭʦʜʦʤ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʣʘʩʩʘ, 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʡ ʚ ʦʙʦʙʱʝʥʥʦʤ ʚʠʜʝ. 

ʂ ʢʦʥʩʪʨʫʢʪʘʤ ʦʙʦʙʱʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ 

ʧʦʥʷʪʠʷ: 

- çʷʜʨʦè (ʚʢʣʶʯʘʝʪ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ 

ʢʘʪʝʛʦʨʠʠ ï çʟʘʢʦʥè, ʣʝʞʘʱʠʡ ʚ ʦʩʥʦʚʝ ʧʦʜʭʦʜʘ, çʷʚʣʝʥʠʝè, 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʷʪ ʦʪʨʘʞʝʥʠʝ ʚ ʟʘʢʦʥʝ, ʠ ʜʨ.); 

http://kgsxa.ru/general/fakultety/elektrifikatsii-i-avtomatizatsii-selskogo-khozyastva/4567-kafedra-fiziki-2
mailto:info@schoolfut.ru
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- çʫʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷè (ʧʨʠʟʥʘʢʠ, ʧʦ ʢʦʪʦʨʳʤ ʬʦʨʤʫʣʠʨʫʝʪʩʷ 

ʜʘʥʥʳʡ ʧʦʜʭʦʜ, ʠ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʜʘʥʥʳʭ ʧʦʜʭʦʜ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ); 

- çʧʨʦʮʝʜʫʨʘè (ʢʦʥʢʨʝʪʥʳʝ ʰʘʛʠ, ʵʪʘʧʳ, ʜʝʡʩʪʚʠʷ, ʘʣʛʦʨʠʪʤʳ, 
ʬʦʨʤʫʣʠʨʫʝʤʳʝ ʚ ʦʙʦʙʱʝʥʥʦʤ ʧʦʜʭʦʜʝ, ʦʪʨʘʞʘʝʪ ʢʘʪʝʛʦʨʠʶ 

çʤʝʪʦʜè, ʤʝʪʦʜ ʧʨʠʤʝʥʝʥʠʷ ʠʣʠ ʚʳʙʦʨʘ ʟʘʢʦʥʘ); 

- çʘʥʘʣʠʟ ʜʝʡʩʪʚʠʡè (ʧʦʠʩʢ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩʳ, ʥʘʮʝʣʝʥʥʳʝ  

ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʤʝʥʠʡ ʦʙʦʙʱʘʪʴ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʟʘʜʘʯʠ 

ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ, ʥʘʧʨʠʤʝʨ, ʢʘʢʠʝ ʢʦʥʢʨʝʪʥʳʝ ʜʝʡʩʪʚʠʷ ʚ ʨʝʰʝʥʠʠ 

ʟʘʜʘʯ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʜʠʥʘʢʦʚʳʤ ʦʙʨʘʟʦʤ ʜʣʷ ʜʘʥʥʦʛʦ 

ʢʣʘʩʩʘ ʟʘʜʘʯ, ʢʘʢʠʝ ʙʫʜʫʪ ʨʘʟʣʠʯʥʳʤʠ, ʠ ʥʘ ʜʨʫʛʠʝ ʚʦʧʨʦʩʳ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʩʦʚʤʝʩʪʥʦ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʨʝʰʘʪʴ 

ʟʘʜʘʯʠ ʦʙʫʯʝʥʠʷ). 

ʇʨʠ ʘʥʘʣʠʟʝ ʦʙʦʙʱʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʧʦʜʭʦʜʦʚ  

ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ ʫʨʦʚʥʷ ʦʙʦʙʱʝʥʠʷ: 

1. ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ ʦʙʦʙʱʝʥʠʷ ï ʦʙʦʙʱʝʥʥʳʡ ʧʦʜʭʦʜ ʢʘʢ 

ʘʣʛʦʨʠʪʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ, ʷʚʣʷʶʱʠʭʩʷ ʦʩʥʦʚʦʡ 

ʧʨʠʤʝʥʝʥʠʷ ʟʘʢʦʥʘ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ. ʎʝʣʴ ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ 

ʦʙʦʙʱʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʵʪʦʛʦ ʫʨʦʚʥʷ ï ʨʝʘʣʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʘ ʜʝʡʩʪʚʠʡ 

ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. ɹʘʟʦʚʳʝ ʢʘʪʝʛʦʨʠʠ [2], ʦʪʨʘʞʘʶʱʠʝ ʦʩʥʦʚʘʥʠʝ 

ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʝʡʩʪʚʠʡ, ï çʷʚʣʝʥʠʝè, çʤʦʜʝʣʴè, çʟʘʢʦʥè, 

çʤʝʪʦʜè. 

2. ɺʪʦʨʦʡ ʫʨʦʚʝʥʴ ʦʙʦʙʱʝʥʠʷ ï ʦʙʦʙʱʝʥʥʳʡ ʧʦʜʭʦʜ ʢʘʢ 

ʧʨʦʮʝʜʫʨʘ ʚʳʙʦʨʘ ʟʘʢʦʥʘ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʝʝ 

ʨʝʰʝʥʠʷ. ʎʝʣʴ ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʦʙʦʙʱʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ï 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʙʦʨ ʟʘʢʦʥʘ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʝʝ 

ʨʝʰʝʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʟʘʢʦʥʘ. ɹʘʟʦʚʳʝ 

ʢʘʪʝʛʦʨʠʠ, ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ 

ʦʙʦʙʱʝʥʥʦʛʦ ʧʦʜʭʦʜʘ, ï çʷʚʣʝʥʠʝè, çʦʙʲʝʢʪè, çʤʦʜʝʣʴè (çʤʦʜʝʣʴ 

ʷʚʣʝʥʠʷè, çʤʦʜʝʣʴ ʦʙʲʝʢʪʘè), çʚʝʣʠʯʠʥʳè. 

ʌʦʨʤʫʣʠʨʦʚʢʘ ʦʙʦʙʱʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʥʝ ʜʦʣʞʥʘ ʟʘʚʠʩʝʪʴ  

ʦʪ ʚʠʜʦʚ ʚʦʟʤʦʞʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ, ʦʧʠʩʳʚʘʝʤʳʭ ʚ ʟʘʜʘʯʘʭ, 

ʝʩʣʠ ʚ ʧʦʩʣʝʜʥʠʭ ʥʘʭʦʜʷʪ ʦʪʨʘʞʝʥʠʝ ʦʜʠʥʘʢʦʚʳʝ ʬʠʟʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ 

ʠ ʢ ʥʠʤ ʧʦʜʙʠʨʘʶʪʩʷ ʦʜʠʥʘʢʦʚʳʝ ʤʦʜʝʣʠ. 

ʀʣʣʶʩʪʨʘʮʠʝʡ ʦʙʦʙʱʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ ʤʦʞʝʪ 

ʙʳʪʴ ʘʣʛʦʨʠʪʤ ʧʨʠʤʝʥʝʥʠʷ (çʤʝʪʦʜè) ʚʪʦʨʦʛʦ ʟʘʢʦʥʘ ʅʴʶʪʦʥʘ 

(çʟʘʢʦʥè) ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ, ʚ ʢʦʪʦʨʳʭ ʦʧʠʩʳʚʘʝʪʩʷ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ 

ʜʚʠʞʝʥʠʝ ʪʚʝʨʜʦʛʦ ʪʝʣʘ (çʷʚʣʝʥʠʝè, çʤʦʜʝʣʴè): 

- ʫʢʘʟʘʪʴ ʥʘ ʨʠʩʫʥʢʝ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʪʝʣʦ; 

-  ʟʘʧʠʩʘʪʴ ʚʪʦʨʦʡ ʟʘʢʦʥ ʅʴʶʪʦʥʘ ʚ ʚʝʢʪʦʨʥʦʡ ʬʦʨʤʝ;  
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- ʚʳʙʨʘʪʴ ʩʠʩʪʝʤʫ ʦʪʩʯʝʪʘ ʠ ʧʝʨʝʧʠʩʘʪʴ ʚʪʦʨʦʡ ʟʘʢʦʥ ʅʴʶʪʦʥʘ  

ʚ ʧʨʦʝʢʮʠʷʭ ʥʘ ʚʳʙʨʘʥʥʳʝ ʦʩʠ; 

- ʨʝʰʠʪʴ ʧʦʣʫʯʝʥʥʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʠ ʦʧʨʝʜʝʣʠʪʴ 

ʥʝʠʟʚʝʩʪʥʳʝ ʩʠʣʳ ʠʣʠ ʫʩʢʦʨʝʥʠʝ. 

ɺ ʧʦʩʣʝʜʥʝʤ ʜʝʡʩʪʚʠʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

ʨʝʟʫʣʴʪʘʪʘ ʧʨʠʤʝʥʝʥʠʷ ʧʦʜʭʦʜʘ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʵʪʠʤ ʧʫʥʢʪʦʤ ʚʥʠʤʘʥʠʝ 

ʩʪʫʜʝʥʪʦʚ ʜʦʣʞʥʦ ʘʢʮʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʪʦʤ, ʯʪʦ ʚʪʦʨʦʡ ʟʘʢʦʥ ʅʴʶʪʦʥʘ 

ʧʦʟʚʦʣʷʝʪ ʥʘʭʦʜʠʪʴ ʪʦʣʴʢʦ ʩʠʣʳ ʠ ʫʩʢʦʨʝʥʠʷ ʠʣʠ ʚʝʣʠʯʠʥʳ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʭʦʜʷʱʠʝ ʚ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ ʚʝʣʠʯʠʥ. ʆʪʤʝʪʠʤ, 

ʯʪʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʨʘʤʢʘʭ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

(ʚʳʙʦʨ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʤʦʜʝʣʠ ʷʚʣʝʥʠʷ ʠ/ʠʣʠ ʦʙʲʝʢʪʘ) ʜʦʣʞʥʦ ʙʳʪʴ 

ʦʩʫʱʝʩʪʚʣʝʥʦ ʜʦ ʧʨʠʤʝʥʝʥʠʷ ʦʙʦʙʱʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ. 

ʇʨʠʤʝʨ ʦʙʦʙʱʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʜʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ ʤʝʭʘʥʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ.1. ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʳʭ ʢʘʪʝʛʦʨʠʡ 

ʟʜʝʩʴ ʠʩʧʦʣʴʟʦʚʘʥʳ çʷʚʣʝʥʠʝè (ʧʦ ʩʫʱʝʩʪʚʫ çʤʦʜʝʣʴ ʷʚʣʝʥʠʷè) ï 

çʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʪʝʣʘè, çʤʦʜʝʣʴ ʦʙʲʝʢʪʘè ï çʘʙʩʦʣʶʪʥʦ 

ʪʚʝʨʜʦʝ ʪʝʣʦè. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ  

ʜʣ̫ ʧʨʠʤʝʥʝʥʠʷ ʦʙʦʙʱʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʢ ʨʝʰʝʥʠʶ 

ʟʘʜʘʯʠ. 
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ʈʠʩ. 1. ʆʙʦʙʱʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʤʝʭʘʥʠʢʠ 

 

ʅʘ ʩʭʝʤʝ ʦʪʨʘʞʝʥʳ ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ  

ʢ çʧʦʠʩʢʦʚʦʡè ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʨʠʤʝʥʷʝʤʳʭ ʟʘʢʦʥʦʚ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʧʣʘʥʠʨʦʚʘʪʴ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ. ʕʪʦ ʪʘʢʠʝ ʩʣʦʚʘ ʢʘʢ ʩʠʣʘ, ʨʘʙʦʪʘ ʩʠʣʳ, 

ʚʨʝʤʷ, ʩʢʦʨʦʩʪʴ, ʧʝʨʝʤʝʱʝʥʠʝ. ʇʦʤʦʛʫʪ ʧʣʘʥʠʨʦʚʘʪʴ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ 

ʚʝʣʠʯʠʥʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠ ʢ ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ, ʠ ʢ 

ʵʣʝʤʝʥʪʘʤ ʩʚʷʟʠ ʩʠʩʪʝʤʳ ʟʘʢʦʥʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ. 

ʅʘʧʨʠʤʝʨ, ʥʘ ʨʠʩ. 1 ʵʪʦ ʫʩʢʦʨʝʥʠʝ, ʦʙʦʟʥʘʯʝʥʥʦʝ ʚ ʩʭʝʤʝ ʢʘʢ çʘè: 



46 ɾʫʨʥʘʣ çʐʢʦʣʘ ɹʫʜʫʱʝʛʦè, ˉ 3, 2017 

ʚʪʦʨʦʡ ʟʘʢʦʥ ʅʴʶʪʦʥʘ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʦʧʨʝʜʝʣʠʪʴ ʫʩʢʦʨʝʥʠʝ, 

ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ  

ʩ ʧʦʤʦʱʴʶ ʟʘʢʦʥʦʚ ʢʠʥʝʤʘʪʠʢʠ, ʠʣʠ ʥʘʦʙʦʨʦʪ. 

ʆʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʙʱʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʜʚʫʭ ʫʨʦʚʥʝʡ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʠʭ ʧʦʩʪʦʷʥʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ 

ʨʦʩʪʘ ʚ ʧʦʥʠʤʘʥʠʠ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʫʤʝʥʴʰʘʝʪʩʷ ʩʪʨʘʭ 

ʩʪʫʜʝʥʪʦʚ ʧʝʨʝʜ ʟʘʜʘʯʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʦʧʠʩʘʥʘ ʥʦʚʘʷ ʬʠʟʠʯʝʩʢʘʷ 

ʩʠʪʫʘʮʠʷ, ʬʦʨʤʠʨʫʝʪʩʷ ʩʠʩʪʝʤʥʦʝ ʤʳʰʣʝʥʠʝ. ɽʜʠʥʩʪʚʝʥʥʦʝ,  

ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʜʝʨʞʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʘʢʩʠʤʘʣʴʥʦ 

ʵʬʬʝʢʪʠʚʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʦʙʦʙʱʝʥʥʳʭ ʧʦʜʭʦʜʦʚ, ï ʵʪʦ ʤʘʣʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʯ ʦʜʥʦʛʦ ʢʣʘʩʩʘ, ʨʝʰʘʝʤʳʭ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ, 

ʚʩʣʝʜʩʪʚʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʫʯʝʙʥʳʭ ʯʘʩʦʚ, ʦʪʚʦʜʠʤʳʭ  

ʥʘ ʠʟʫʯʝʥʠʝ ʬʠʟʠʢʠ. 

ɺʳʚʦʜʳ: 1. ʇʨʠ ʦʙʫʯʝʥʠʠ ʩʪʫʜʝʥʪʦʚ ʨʝʰʝʥʠʶ ʬʠʟʠʯʝʩʢʠʭ 

ʟʘʜʘʯ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʦʙʱʝʥʥʳʝ ʧʦʜʭʦʜʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ 

ʩʪʫʜʝʥʪ ʤʦʞʝʪ ʥʘʫʯʠʪʴʩʷ ʧʣʘʥʠʨʦʚʘʪʴ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪ ʧʨʠʤʝʥʝʥʠʷ ʟʘʢʦʥʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʠʩʢʦʤʳʭ ʚʝʣʠʯʠʥ. 2. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ ʫʨʦʚʥʷ ʦʙʦʙʱʝʥʠʷ ʧʨʠ 

ʬʦʨʤʫʣʠʨʦʚʘʥʠʠ ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ, ʦʧʦʨʘ ʥʘ ʢʦʪʦʨʳʝ  

ʚ ʨʘʤʢʘʭ ʫʯʝʙʥʦʛʦ ʟʘʥʷʪʠʷ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʫ ʩʪʫʜʝʥʪʘ ʟʥʘʥʠʷ ʠ 

ʫʤʝʥʠʷ ʧʨʠʤʝʥʷʪʴ ʟʘʢʦʥʳ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʳʙʦʨ 

ʤʝʪʦʜʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. 

 

&  ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 
1. ʋʩʦʚʘ ɸ.ɺ. ʇʨʘʢʪʠʢʫʤ ʧʦ ʨʝʰʝʥʠʶ ʬʠʟʠʯʝʩʢʠʭ ʟʘʜʘʯ:  
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ɺ ʩʪʘʪʴʝ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʦʩʦʙʦʡ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ 
ʧʨʦʙʣʝʤʳ ʧʦʠʩʢʘ ʧʫʪʝʡ ʚʢʣʶʯʝʥʠʷ ʚ ʰʢʦʣʴʥʦʝ ʬʠʟʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 
ʚʦʧʨʦʩʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. ʆʙʩʫʞʜʘʶʪʩʷ ʪʨʫʜʥʦʩʪʠ 
ʩʦʜʝʨʞʘʪʝʣʴʥʦʛʦ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʧʦʧʳʪʢʘʭ 
ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʨʝʰʠʪʴ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ  
ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʥʘʥʠʡ ʦʙʫʯʘʶʱʠʭʩʷ ʦ ʤʘʪʝʨʠʘʣʘʭ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ 
ʢʘʢ ʥʘ ʦʜʥʦ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 
ʰʢʦʣʴʥʠʢʦʚ. 

The existence of specific scientifically-methodological problem for search of tracks  
of inclusion recent science and technique  questions in school physical education 
is proved in this article. Difficulties concerning to contents and organization and arising 
while attempts to conclude this problem are discussion. 

It is proposed to pay specific attention to forming pupils knowledge about recent 
technique materials as to one of the contemporary trend for schoolboys polytechnical 
training.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʚʨʝʤʝʥʥʘʷ ʬʠʟʠʢʘ ʠ ʪʝʭʥʠʢʘ, ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 
ʢʫʨʩ ʬʠʟʠʢʠ, ʤʝʪʘʧʨʝʜʤʝʪʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, 
ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʤʘʪʝʨʠʘʣʳ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ. 

Keywords: recent science and technique, general education course of physics, 
meta-object educational results, polytechnical training, recent technique 
materials. 

ʉʨʝʜʠ ʟʘʜʘʯ ʦʙʫʯʝʥʠʷ ʬʠʟʠʢʝ ʚ ʰʢʦʣʝ ʥʝʠʟʤʝʥʥʦ 

ʘʢʪʫʘʣʴʥʳʤʠ ʦʩʪʘʶʪʩʷ ʟʘʜʘʯʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʫʯʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ 

ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ, 
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ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʥʳʝ ʩ ʟʘʜʘʯʘʤʠ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ ʠʭ 

ʩʦʮʠʘʣʠʟʘʮʠʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʧʦʜʯʝʨʢʠʚʘʶʪ ʚʘʞʥʦʩʪʴ ʨʝʰʝʥʠʷ ʜʘʥʥʳʭ 

ʟʘʜʘʯ ʥʘ ʫʨʦʚʥʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʩʦʚʨʝʤʝʥʥʦʤʫ ʵʪʘʧʫ ʨʘʟʚʠʪʠʷ 

ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. 
ɺ ʬʠʟʠʯʝʩʢʦʡ ʥʘʫʢʝ ʚʳʜʝʣʷʶʪ ʵʪʘʧ ʢʣʘʩʩʠʯʝʩʢʦʡ ʠ ʵʪʘʧ 

ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʠ. ʄʦʞʥʦ ʪʘʢʞʝ ʛʦʚʦʨʠʪʴ ʦ ʧʦʩʪʥʝʢʣʘʩʩʠʯʝʩʢʦʡ 
ʥʘʫʢʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʬʠʟʠʢʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʦʚʨʝʤʝʥʥʘʷ ʬʠʟʠʢʘ 
ʧʦʥʠʤʘʝʪʩ ̫ʚ ʜʚʫʭ ʩʤʳʩʣʘʭ. 

ɺʦ-ʧʝʨʚʳʭ, ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʟʳʚʘʶʪ ʬʠʟʠʢʫ, çʨʦʜʠʚʰʫʶʩʷè ʥʘ 
ʨʫʙʝʞʝ XIX  ï XX ʚʝʢʦʚ. ʆʩʥʦʚʥʳʤʠ ʠʜʝʷʤʠ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʠ ʚ 
ʵʪʦʤ ʩʤʳʩʣʝ ʷʚʣʷʶʪʩʷ ʢʚʘʥʪʦʚʳʝ, ʨʝʣʷʪʠʚʠʩʪʩʢʠʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 
ʠʜʝʠ. ʇʨʠʯʝʤ ʧʦʩʣʝʜʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʝ ʥʝ 
ʪʦʣʴʢʦ ʥʘ ʙʦʣʴʰʠʝ ʢʦʣʣʝʢʪʠʚʳ ʦʙʲʝʢʪʦʚ, ʥʦ ʠ ʥʘ ʦʪʜʝʣʴʥʳʝ 
ʤʠʢʨʦʦʙʲʝʢʪʳ. ʀʤʝʥʥʦ ʵʪʠ ʪʨʠ ʛʨʫʧʧʳ ʠʜʝʡ ʩʦʩʪʘʚʣʷʶʪ ʩʫʪʴ 
ʢʚʘʥʪʦʚʦ-ʧʦʣʝʚʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ ʠ ʧʨʦʪʠʚʦʩʪʦʷʪ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʝ, 
ʣʝʞʘʱʝʡ ʚ ʦʩʥʦʚʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʠ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʢʘʨʪʠʥ ʤʠʨʘ.   

ɺ ʰʢʦʣʴʥʦʤ ʢʫʨʩʝ ʬʠʟʠʢʠ ʩʦʚʨʝʤʝʥʥʘʷ ʬʠʟʠʢʘ ʢʘʢ ʬʠʟʠʢʘ XX 
ʚʝʢʘ ʥʘʭʦʜʠʪ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ 
ʩʪʘʥʜʘʨʪʦʤ. ʆʜʥʘʢʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʣʷʪʠʚʠʩʪʩʢʠʭ, ʢʚʘʥʪʦʚʳʭ ʠ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫʯʘʱʠʭʩʷ ʧʦ ʚʧʦʣʥʝ ʦʙʲʝʢʪʠʚʥʳʤ 
ʧʨʠʯʠʥʘʤ ʚʩʪʨʝʯʘʝʪʩʷ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ. ʅʝ ʚ 
ʧʦʩʣʝʜʥʶʶ ʦʯʝʨʝʜʴ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʦʩʦʙʦ ʠʥʪʝʥʩʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʦʡ 
ʦʜʠʥʥʘʜʮʘʪʠʢʣʘʩʩʥʠʢʦʚ ʢ ɽɻʕ. 

ɺʦ-ʚʪʦʨʳʭ, ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʟʳʚʘʶʪ ʬʠʟʠʢʫ ʢʦʥʮʘ XX ï ʥʘʯʘʣʘ 
XXI  ʚʝʢʘ. ɺ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʤʳʩʣʝ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʧʨʦʮʝʩʩʝ 
ʩʪʘʥʦʚʣʝʥʠʷ ʥʦʚʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ, ʦʩʥʦʚʦʡ ʢʦʪʦʨʦʡ ʩʪʘʥʫʪ ʠʜʝʠ 
ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʠ ʚʦ ʚʪʦʨʦʤ ʩʤʳʩʣʝ ʵʪʠʭ ʩʣʦʚ ï 
ʧʦʩʪʥʝʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʠ.  

ɼʣʷ ʬʠʟʠʢʠ ʢʦʥʮʘ XX ï ʥʘʯʘʣʘ XXI  ʚʝʢʘ ʭʘʨʘʢʪʝʨʥʳ ʥʝ ʪʦʣʴʢʦ 
ʩʦʭʨʘʥʝʥʠʝ ʨʦʣʠ ʢʚʘʥʪʦʚʳʭ, ʨʝʣʷʪʠʚʠʩʪʩʢʠʭ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʜʝʡ, 
ʥʦ ʠ ʝʜʠʥʩʪʚʦ ʤʠʢʨʦʬʠʟʠʢʠ ʠ ʤʝʛʘʬʠʟʠʢʠ, ʠʜʝʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ 
ʩʠʥʝʨʛʝʪʠʢʠ.  

ʉʢʘʟʘʥʥʦʝ ʠ ʦʧʨʝʜʝʣʷʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʫʶ ʨʦʣʴ 
ʠʟʫʯʝʥʠʷ ʚ ʰʢʦʣʝ ʚʦʧʨʦʩʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 
ʣʠʯʥʦʩʪʥʳʭ ʠ ʤʝʪʘʧʨʝʜʤʝʪʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʅʝʦʙʭʦʜʠʤʦ ʬʦʨʤʠʨʦʚʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʫʯʘʱʠʭʩʷ ʩʨʝʜʥʝʡ 
(ʧʦʣʥʦʡ) ʰʢʦʣʳ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʧʨʦʬʠʣʴʥʦʡ, ʦ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʝ 
ʠ ʚ ʧʝʨʚʦʤ, ʠ ʚʦ ʚʪʦʨʦʤ ʩʤʳʩʣʘʭ ʵʪʠʭ ʩʣʦʚ. ɼʣʷ ʫʯʘʱʠʭʩʷ, ʚʳʙʨʘʚʰʠʭ 
ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʠ ʩʭʦʜʥʳʝ ʩ ʥʠʤ ʧʨʦʬʠʣʠ, ʠʟʫʯʝʥʠʝ ʚʦʧʨʦʩʦʚ 
ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʠ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ,  
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ʜʣʷ ʫʯʘʱʠʭʩʷ çʥʝʬʠʟʠʯʝʩʢʠʭè ʧʨʦʬʠʣʝʡ ʠʟʫʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ 
ʬʠʟʠʢʠ ʠʤʝʝʪ ʦʙʱʝʢʫʣʴʪʫʨʥʦʝ ʟʥʘʯʝʥʠʝ.  

ʅʦ ʚ ʨʘʤʢʘʭ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʬʠʟʠʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 
ʠʟʫʯʝʥʠʷ ʬʠʟʠʢʠ ʢʦʥʮʘ XX ï ʥʘʯʘʣʘ XXI  ʚʝʢʘ ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥʳ. 
ʆʙʨʘʟʦʚʘʥʠʝ ʚʩʝʛʜʘ ʦʪʩʪʘʝʪ ʦʪ ʥʘʫʢʠ. ʇʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ 
ʚʦʟʤʦʞʥʦʩʪʠ ʵʣʝʢʪʠʚʥʳʭ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ ʢʫʨʩʦʚ, ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ 
ʚʥʝʢʣʘʩʩʥʦʡ ʨʘʙʦʪʳ ʩ ʫʯʘʱʠʤʠʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʪʝʥʮʠʘʣ ʧʨʦʝʢʪʥʦ-
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ. ɺʘʞʥʝʡʰʫʶ ʨʦʣʴ ʤʦʛʫʪ 
ʩʳʛʨʘʪʴ ʠ ʨʘʟʣʠʯʥʳʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʢʫʨʩʳ. 

ʅʦ ʧʨʠ ʵʪʦʤ ʥʫʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʩʝʤʝʩʪʥʦʡ 
ʧʦʜʛʦʪʦʚʢʠ ʢ ʠʪʦʛʦʚʦʡ ʘʪʪʝʩʪʘʮʠʠ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 11-ʢʣʘʩʩʥʠʢʦʚ 
ʚʳʙʠʨʘʝʪ ʬʘʢʫʣʴʪʘʪʠʚʥʳʝ ʟʘʥʷʪʠʷ, ʥʘʮʝʣʝʥʥʳʝ ʠʤʝʥʥʦ ʥʘ ʵʪʫ 
ʧʦʜʛʦʪʦʚʢʫ, ʘ ʥʝ ʥʘ ʠʟʫʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʪʝʨʝʩʥʳʭ ʚʦʧʨʦʩʦʚ 
ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. ʇʦʵʪʦʤʫ, ʠʥʪʝʨʝʩʥʳʤ ʟʜʝʩʴ ʤʦʞʝʪ ʩʪʘʪʴ ʚʢʣʶʯʝʥʠʝ ʚ 
ʩʦʜʝʨʞʘʥʠʝ ʫʨʦʢʦʚ ʬʠʟʠʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʫʯʘʱʠʭʩʷ. ʅʘʧʨʠʤʝʨ, ʚ ʩʦʜʝʨʞʘʥʠʝ ʫʨʦʢʦʚ ʧʦ ʪʝʤʝ çʆʧʪʠʯʝʩʢʠʝ 
ʷʚʣʝʥʠʷè ʚ 11 ʢʣʘʩʩʝ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʚʦʧʨʦʩʳ ʦ ʚʝʱʝʩʪʚʘʭ ʩ 
ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʝʣʦʤʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʦʪʜʝʣʴʥʳʤ 
ʫʯʘʱʠʤʩʷ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʟʘʜʘʥʠʷ ʥʘ ʩʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʠʷ 
ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʦʙʳʯʥʦʤ ʚʝʱʝʩʪʚʝ ʠ ʚ ʚʝʱʝʩʪʚʝ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ 
ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʝʣʦʤʣʝʥʠʷ. ɼʘʣʴʰʝ ʵʪʠ ʫʯʘʱʠʝʩʷ ʤʦʛʫʪ ʚʳʩʪʫʧʠʪʴ ʥʘ 
ʫʨʦʢʝ ʩ ʜʝʤʦʥʩʪʨʘʮʠʝʡ ʧʦʩʪʨʦʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʵʪʠʭ ʚʝʱʝʩʪʚʘʭ. 

ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʠ ʧʦʣʠʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʥʘʰʝʡ ʩʪʨʘʥʳ 
ʪʨʝʙʫʝʪ ʚʦʟʚʨʘʪʘ ʢ ʩʝʨʴʝʟʥʦʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 
ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʰʢʦʣʝ. ʉʠʤʧʪʦʤʦʤ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ 
ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ ʠʥʞʝʥʝʨʥʳʤ ʢʣʘʩʩʘʤ, ʚʦʟʨʦʞʜʝʥʠʝ 
ʩʠʩʪʝʤʳ ʣʠʮʝʝʚ. ɺʚʝʜʝʥʠʝ ʚ ʦʙʫʯʝʥʠʝ ʬʠʟʠʢʝ ʩʚʝʜʝʥʠʡ ʦ ʩʦʚʨʝʤʝʥʥʦʡ 
ʪʝʭʥʠʢʝ ʠʤʝʝʪ ʯʝʪʳʨʝ ʮʝʣʠ: 

- ʜʝʤʦʥʩʪʨʘʮʠʷ ʫʯʘʱʠʤʩʷ ʢʦʥʢʨʝʪʥʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʠʣʦʞʝʥʠʡ 
ʬʠʟʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ ʠ ʷʚʣʝʥʠʡ, ʯʪʦ ʜʝʣʘʝʪ ʬʠʟʠʢʫ ʙʦʣʝʝ çʞʠʚʦʡè; 

- ʫʩʠʣʝʥʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʫʯʘʱʠʭʩʷ, ʩʢʣʦʥʥʳʭ ʚ ʙʫʜʫʱʝʤ 
ʚʳʙʨʘʪʴ ʧʨʦʬʝʩʩʠʶ ʚ ʦʙʣʘʩʪʠ ʧʨʠʢʣʘʜʥʦʡ ʬʠʟʠʢʠ ʠ ʪʝʭʥʠʢʠ; 

- ʫʩʠʣʝʥʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʫʯʘʱʠʭʩʷ, ʩʢʣʦʥʥʳʭ ʚ ʙʫʜʫʱʝʤ 
ʚʳʙʨʘʪʴ ʧʨʦʬʝʩʩʠʶ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʨʘʙʦʯʝʛʦ ʚ ʦʙʣʘʩʪʠ 
ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ; 

- ʧʦʚʳʰʝʥʠʝ ʦʙʱʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦʡ 
ʢʘʞʜʦʤʫ ʯʣʝʥʫ ʦʙʱʝʩʪʚʘ ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ ʦʮʝʥʢʠ ʧʦʣʠʪʠʢʠ 
ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ ʠ ʜʣʷ ʫʤʝʥʠʷ 
ʦʪʜʝʣʠʪʴ ʠʩʪʠʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʦʪ ʥʝʛʨʘʤʦʪʥʦʡ ʠ 
ʤʦʰʝʥʥʠʯʝʩʢʦʡ. 
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ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʟʥʘʢʦʤʩʪʚʘ ʫʯʘʱʠʭʩʷ ʥʘ ʫʨʦʢʘʭ 
ʬʠʟʠʢʠ ʩ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʦʡ ʷʚʣʷʝʪʩʷ ʟʥʘʢʦʤʩʪʚʦ ʠʭ ʩ 
ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʥʘʥʦʤʘʪʝʨʠʘʣʘʤʠ. 

ɺʦ ʚʩʝ ʚʨʝʤʝʥʘ ʠʩʧʦʣʴʟʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ ʚʣʠʷʣʠ ʥʝ ʪʦʣʴʢʦ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʪʝʭʥʠʢʫ, ʥʦ ʠ ʥʘ ʜʨʫʛʠʝ ʦʙʣʘʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʡ 
ʮʠʚʠʣʠʟʘʮʠʠ ï ʠʩʢʫʩʩʪʚʦ, ʘʨʭʠʪʝʢʪʫʨʫ, ʤʝʜʠʮʠʥʫ ʠ ʧʨ. ʉʦʚʨʝʤʝʥʥʳʡ 
ʪʝʭʥʠʯʝʩʢʠʡ ʫʢʣʘʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʜʦʩʪʠʞʝʥʠʷ ʪʝʭʥʠʢʠ ʠ 
ʪʝʭʥʦʣʦʛʠʡ ʚʣʠʷʶʪ ʥʘ ʚʝʩʴ ʩʦʮʠʫʤ, ʥʘ ʢʫʣʴʪʫʨʫ, ʧʦʣʠʪʠʢʫ, ʨʝʣʠʛʠʶ, ʠ 
ʵʪʦ ʚʣʠʷʥʠʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʠ ʩʦ ʩʪʦʨʦʥʳ ʪʘʢʦʡ ʦʙʣʘʩʪʠ, ʢʘʢ ʩʦʟʜʘʥʠʝ 
ʠ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʢʘʢ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 
ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ.  

ʍʘʨʘʢʪʝʨʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʍʍI ʚʝʢʘ ï ʢʦʥʚʝʨʛʝʥʮʠʷ (ʩʣʠʷʥʠʝ) 
ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. ɺ ʦʙʣʘʩʪʠ ʥʘʥʦʤʠʨʘ ʵʪʦ ʩʣʠʷʥʠʝ ʦʙʦʟʥʘʯʘʶʪ 
ʘʙʙʨʝʚʠʘʪʫʨʦʡ NBIC (ʥʘʥʦ-ʙʠʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ-ʢʦʛʥʠʪʠʚʥʳʝ) 
ʪʝʭʥʦʣʦʛʠʠ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʚ ʰʢʦʣʝ ʵʪʦ ʩʣʠʷʥʠʝ 
ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʳʭ 
ʫʤʝʥʠʡ, ʤʝʪʘʧʨʝʜʤʝʪʥʳʭ ʟʥʘʥʠʡ, ʯʪʦ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʪʦʣʴʢʦ ʧʨʠ 
ʘʢʪʠʚʥʦʡ ʠ ʧʣʘʥʦʤʝʨʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ  
ʚ ʰʢʦʣʴʥʦʤ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʫʨʦʚʥʝ 
ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʤʘʪʝʨʠʘʣʦʚ ʩʦʚʨʝʤʝʥʥʦʡ 
ʪʝʭʥʠʢʠ ʵʪʦ ʩʚʷʟʠ ʬʠʟʠʢʘ-ʭʠʤʠʷ-ʙʠʦʣʦʛʠʷ-ʠʥʬʦʨʤʘʪʠʢʘ [1-5]. 

ʅʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʩʦʟʜʘʶʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʭʠʤʠʢʘʤʠ  
(ʥʘ ʥʘʥʦʫʨʦʚʥʝ ï ʯʘʩʪʦ ʬʠʟʠʢʘʤʠ), ʟʘʪʝʤ ʥʘʩʪʫʧʘʝʪ ʚʨʝʤʷ ʠʭ ʤʘʩʩʦʚʦʛʦ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʦʚ. ʅʘ ʚʩʝʭ ʵʪʘʧʘʭ ʨʘʟʨʘʙʦʪʢʠ ʠ 
ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʝʦʙʭʦʜʠʤ ʝʛʦ ʘʥʘʣʠʟ ʠ ʦʧʨʝʜʝʣʝʥʠʝ 
ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʩʦʢʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ (ʢ ʢʦʪʦʨʳʤ ʜʦʣʞʥʘ 
ʩʪʨʝʤʠʪʴʩʷ ʪʝʭʥʦʣʦʛʠʷ). ʕʪʦ ʧʨʝʨʦʛʘʪʠʚʘ ʚ ʦʩʥʦʚʥʦʤ ʬʠʟʠʯʝʩʢʠʭ 
ʤʝʪʦʜʦʚ ʠ ʤʦʜʝʣʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʞʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ ʬʠʟʠʢʘ-
ʭʠʤʠʷ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʤʘʪʝʨʠʘʣʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ ʥʘʠʙʦʣʝʝ 
ʦʯʝʚʠʜʥʳ.  

ʇʨʠ ʧʝʨʝʭʦʜʝ ʢ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʯʘʩʪʦ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʥʘʣʦʛʠʠ ʩ çʤʘʪʝʨʠʘʣʘʤʠè ʞʠʚʦʡ ʧʨʠʨʦʜʳ. 
ɿʘ ʤʠʣʣʠʦʥʳ ʣʝʪ ʵʚʦʣʶʮʠʠ ʚʦʟʥʠʢʣʠ ʫʜʠʚʠʪʝʣʴʥʳʝ ʩʧʦʩʦʙʳ 
ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʞʠʚʳʭ ʩʫʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʧʨʦʪʦʪʠʧʦʤ 
ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʅʘ ʙʘʟʝ ʙʠʦʥʠʢʠ ʚ ʦʙʣʘʩʪʠ 
ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʩʦʚʤʝʩʪʥʳʝ ʫʨʦʢʠ, ʢʦʥʬʝʨʝʥʮʠʠ, 
ʥʘʫʯʥʳʝ ʧʨʦʝʢʪʳ ʚ ʤʝʞʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʬʠʟʠʢʘ-ʙʠʦʣʦʛʠʷ. 

ʊʘʢ ʥʘ ʫʨʦʢʘʭ ʬʠʟʠʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʤʘʪʝʨʠʘʣʳ  
ʩ ʤʘʣʦʡ ʧʣʦʪʥʦʩʪʴʶ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʘʚʠʘ- ʠ ʢʦʩʤʠʯʝʩʢʦʡ 
ʪʝʭʥʠʢʝ. ʄʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʫʯʘʱʠʤʩʷ ʠʟʫʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ 
ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʦ ʠ ʚ ʨʘʤʢʘʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʩʨʘʚʥʠʪʴ 
ʦʩʦʙʝʥʥʦʩʪʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʧʝʥʦʤʘʪʝʨʠʘʣʦʚ [2]. 
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ʀʥʪʝʨʝʩʥʳʤ ʜʣʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʫʨʦʢʦʚ ʬʠʟʠʢʘ-ʭʠʤʠʷ ʠ 
ʬʠʟʠʢʘ-ʙʠʦʣʦʛʠʷ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 
ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ ʩʪʨʦʝʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʚ ʤʝʜʠʮʠʥʝ 
(ʩʦʟʜʘʥʠʝ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʝʚʦʩʭʦʜʷʱʠʭ ʧʦ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ ʨʘʟʣʠʯʥʳʝ 
ʦʨʛʘʥʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ). 

ʆʙʩʫʞʜʝʥʠʝ ʧʨʦʙʣʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 
ʰʢʦʣʴʥʠʢʦʚ ʦ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ ʧʦʟʚʦʣʷʝʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ 
ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʤʘʩʰʪʘʙʥʦʛʦ ʥʘʫʯʥʦ-
ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʦʜʝʨʞʘʥʠʷ, ʤʝʪʦʜʦʚ, ʬʦʨʤ ʠ 
ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ ʬʠʟʠʢʝ ʚ ʧʨʦʬʠʣʴʥʦʡ ʰʢʦʣʝ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ, ʚ ʪʦʤ 
ʯʠʩʣʝ, ʠ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʠʟʫʯʠʪʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʚʦʩʧʨʠʷʪʠʷ ʠ ʧʦʥʠʤʘʥʠʷ 
ʦʙʫʯʘʶʱʠʤʠʩʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ; 

- ʚʳʷʚʠʪʴ ʧʫʪʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʰʢʦʣʴʥʦʤ 
ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ 
ʟʘʜʘʯ; 

- ʪʝʦʨʝʪʠʯʝʩʢʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙʦʩʥʦʚʘʪʴ ʦʪʙʦʨ ʩʦʜʝʨʞʘʥʠʷ ʠ 
ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʪʨʘʞʘʶʱʝʛʦ 
ʩʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʚ ʨʘʟʚʠʪʠʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʪʝʭʥʠʢʠ ʠ 
ʪʝʭʥʦʣʦʛʠʡ; 

- ʦʙʦʩʥʦʚʘʪʴ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʳ ʠ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʬʠʟʠʢʝ  
ʚ ʫʨʦʯʥʦʝ ʠ ʚʥʝʫʨʦʯʥʦʝ ʚʨʝʤʷ ʚ ʨʫʩʣʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʦʙʣʝʤʳ 
ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ; 

- ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʜʠʜʘʢʪʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʘʤ  
ʚ ʩʠʩʪʝʤʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʪʠʚʘʮʠʠ ʰʢʦʣʴʥʠʢʦʚ ʢ ʠʟʫʯʝʥʠʶ 
ʚʦʧʨʦʩʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʨʝʬʣʝʢʩʠʚʥʳʭ, ʚ ʵʪʦʡ ʩʬʝʨʝ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʥʳʭ 
ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʙʫʯʘʶʱʠʭʩʷ. 
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ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʚʳʩʰʝʡ 
ʤʘʪʝʤʘʪʠʢʝ, ʢʘʢ ʥʝʧʨʦʬʠʣʴʥʦʡ ʜʠʩʮʠʧʣʠʥʳ, ʨʝʘʣʠʟʘʮʠʷ ʚʳʷʚʣʝʥʥʳʭ 
ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ ʚʳʧʦʣʥʷʝʪ ʥʝʩʢʦʣʴʢʦ ʫʯʝʙʥʳʭ ʬʫʥʢʮʠʡ: ʧʨʠʚʦʜʠʪ  
ʢ ʨʘʩʰʠʨʝʥʠʶ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ; ʷʚʣʷʝʪʩʷ ʥʘʯʘʣʴʥʦʡ 
ʦʩʥʦʚʦʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʙʫʜʫʱʠʭ 
ʩʧʝʮʠʘʣʠʩʪʦʚ ʙʠʦʨʝʩʫʨʩʥʦʡ ʦʪʨʘʩʣʠ; ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʦʩʦʟʥʘʥʥʦʤʫ 
ʫʩʚʦʝʥʠʶ ʤʘʪʝʨʠʘʣʘ, ʯʪʦ ʧʨʠʜʘʝʪ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʩʪʫʜʝʥʪʦʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʭʘʨʘʢʪʝʨ. 

ɺ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ, ʚʳʷʚʣʝʥʠʝ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ  
ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʥʘʥʠʡ ʠʟ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʧʨʠ ʠʟʫʯʝʥʠʠ 
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To carry out a professional orientation of higher mathematics teaching as a not profile 
discipline, the implementation of the identified inter-subject connections has several 
educational functions. It leads to an expansion of representations about studentsô 
future profession. It is the starting basis for the professional competence of future 
specialists of bio-resource industry formation. It promotes a more conscious mastering 
of the material, which makes research character by students learning and cognitive 
activities. 

The article analyzes, reveals and systemizes information on the use of the higher 
mathematics knowledge in the professional orientation disciplines studying process 
and in biological and biotechnological researches during training specialists of bio-
resource industry. 
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ʇʨʠʥʮʠʧ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʦʙʫʯʝʥʠʷ 

ʫʩʪʘʥʦʚʠʣʩʷ ʢʘʢ ʜʠʜʘʢʪʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʍʍ ʚʝʢʘ 

ʠ ʥʝ ʫʪʝʨʷʣ ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʝ 

ʦʙʫʯʝʥʠʷ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʦʙʫʯʝʥʠʷ ʦʭʚʘʪʳʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʩʪʦʨʦʥʳ ʨʘʙʦʪʳ ʧʝʜʘʛʦʛʦʚ, ʚʢʣʶʯʘʷ 

ʨʝʘʣʠʟʘʮʠʶ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ ʚ ʩʦʜʝʨʞʘʥʠʠ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ. ʄʝʞʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ ʨʘʩʢʨʳʚʘʶʪ ʨʦʣʴ, ʬʫʥʢʮʠʠ ʠ 

ʟʥʘʯʝʥʠʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ʚ ʜʘʣʴʥʝʡʰʝʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʩʰʠʨʝʥʠʶ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ, ʤʦʪʠʚʠʨʫʝʪ ʠʟʫʯʝʥʠʝ 

ʥʝʩʧʝʮʠʘʣʴʥʳʭ ʧʨʝʜʤʝʪʦʚ, ʨʘʟʚʠʚʘʝʪ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ. 

ɸʥʘʣʠʟ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠ ʜʠʜʘʢʪʠʯʝʩʢʠʭ 

ʧʫʙʣʠʢʘʮʠʡ, ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʨʘʟʥʳʭ ʣʝʪ ʠʟʜʘʥʠʷ 

ʧʦʢʘʟʘʣ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʝʜʘʛʦʛʦʚ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʯʝʨʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʞʧʨʝʜʤʝʪʥʳʭ 

ʩʚ̫ʟʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ 

(ʚ ʜʘʣʴʥʝʡʰʝʤ ï ɺʄ). ɻ. ʖ. ɹʫʨʘʢʦʚʘ, ʅ. ʗ. ɺʠʣʝʥʢʠʥ, 

ʊ. ʅ. ʂʘʟʘʨʠʭʠʥʘ, ɻ. ʃ. ʃʫʢʘʥʢʠʥ, ɺ. ʄ. ʄʦʥʘʭʦʚ, ɸ. ɻ. ʄʦʨʜʢʦʚʠʯ, 

ɸ. ʀ. ʅʠʞʥʠʢʦʚ, ɺ. ɸ. ʉʣʘʩʪʝʥʠʥ, ɻ. ɻ. ʍʘʤʦʚ ʠ ʜʨʫʛʠʝ ʜʠʜʘʢʪʳ ʠ 

ʤʝʪʦʜʠʩʪʳ ʧʦʩʚʷʪʠʣʠ ʩʚʦʠ ʨʘʙʦʪʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 

ʦʙʫʯʝʥʠʷ ɺʄ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ. ʀ. ʀ. ɹʘʚʨʠʥ, ʀ. ɺ. ɼʝʪʫʰʝʚʘ, 

ʀ. ʇ. ɽʛʦʨʦʚʘ, ʆ. ɻ. ʂʥʷʟʝʚʘ, ʆ. ʆ. ʄʝʨʢʫʣʦʚʘ, ɸ. ʌ. ʉʘʣʠʤʦʚʘ, 

ɺ. ɻ. ʉʢʘʪʝʮʢʠʡ ʠ ʜʨʫʛʠʝ ʧʝʜʘʛʦʛʠ-ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠ 

ʚʦʧʨʦʩ r ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ɺʄ ʧʨʠ ʦʩʚʦʝʥʠʠ 

ʩʪʫʜʝʥʪʘʤʠ ʜʨʫʛʠʭ ʧʨʦʬʝʩʩʠʡ. 

ʇʦ ʤʥʝʥʠʶ ʆ.ɻ. ʂʥʷʟʝʚʦʡ: çʇʨʦʙʣʝʤʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ ʩʪʫʜʝʥʪʦʚ ʩʣʦʞʥʘ ʧʦ 

ʩʪʨʫʢʪʫʨʝ ʠ ʩʦʜʝʨʞʘʥʠʶ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʢʘʢ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʦʡ 

ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ  

ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʪʘʢ ʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʩʚʷʟʠ  

ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʦʜʝʨʞʘʥʠʠ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝè [5, 18]. ɺ ʘʩʧʝʢʪʝ 

ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʦʛʣʘʰʘʷʩʴ ʩ ʵʪʠʤ ʩʫʞʜʝʥʠʝʤ, ʤʳ ʚʳʜʝʣʷʝʤ 

ʧʨʦʙʣʝʤʫ ʚʳʷʚʣʝʥʠʷ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ 

ʜʠʩʮʠʧʣʠʥʘʤʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ɺʄ  

ʧʨʠ ʦʙʫʯʝʥʠʠ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʙʠʦʨʝʩʫʨʩʥʦʡ ʦʪʨʘʩʣʠ ʠ ʝʛʦ 

ʨʝʘʣʠʟʘʮʠʠ ʚ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʥʝʤʘʣʦʚʘʞʥʦʩʪʠ ʚʳʷʚʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ ʤʳ 
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ʥʘʭʦʜʠʤ ʚ ʨʘʙʦʪʘʭ ɼ. ɼ. ɹʳʯʢʦʚʦʡ, ɸ. ɸ. ʂʦʨʦʪʯʝʥʢʦʚʦʡ, 

ʃ. ɻ. ʂʫʟʥʝʮʦʚʦʡ, ʅ. ɽ. ʇʘʚʣʦʚʘ, ʉ. ɺ. ʇʦʤʦʨʮʝʚʦʡ, ʀ. ɽ. ʐʘʣʳʛʠʥʦʡ, 

ʈ. ɸ. ʗʬʠʟʦʚʦʡ ʠ ʜʨ. (ɺʄ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ); 

ʄ. ʃ. ɻʨʫʟʜʝʚʘ, ɻ. ʄ. ʉʝʤʝʥʦʚʘ ʠ ʜʨ. (ɺʄ ʠ ʬʠʟʠʢʘ); ʅ. ʅ. ɹʘʙʠʢʦʚʘ, 

ʇ. ɺ. ʂʠʡʢʦ ʠ ʜʨ. (ɺʄ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʜʠʩʮʠʧʣʠʥʳ); 

ʖ. ɺ. ʇʫʜʦʚʢʠʥʘ, ɸ. ʆ. ʉʳʨʦʤʷʩʦʚ ʠ ʜʨ. (ɺʄ ʠ ʜʠʩʮʠʧʣʠʥʳ ʘʛʨʘʨʥʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ); ɾ. ɺ. ʂʦʤʘʨʦʚʘ ʠ ʜʨ. (ɺʄ ʠ ʤʝʜʠʮʠʥʩʢʠʝ 

ʜʠʩʮʠʧʣʠʥʳ). ɺ ʪʦ ʞʝ ʩʘʤʦʝ ʚʨʝʤʷ, ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ 

ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʫʙʣʠʢʘʮʠʡ ʧʦʢʘʟʘʣ ʨʦʩʪ ʠʥʪʝʨʝʩʘ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢ ʨʝʘʣʠʟʘʮʠʠ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ ɺʄ  

ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ, ʢʦʪʦʨʳʝ ʠʟʫʯʘʶʪʩʷ ʙʫʜʫʱʠʤʠ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʙʠʦʨʝʩʫʨʩʥʦʡ ʦʪʨʘʩʣʠ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʤʳ ʩʪʘʚʠʤ ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ 

ʘʥʘʣʠʟ, ʚʳʷʚʣʝʥʠʝ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʟʥʘʥʠʡ ʠʟ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʜʠʩʮʠʧʣʠʥ ʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʙʠʦʨʝʩʫʨʩʥʦʡ ʦʪʨʘʩʣʠ. 

ʌɻɹʆʋ ɺʆ çʂʝʨʯʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʦʨʩʢʦʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè ʧʨʦʚʦʜʠʪ ʧʦʜʛʦʪʦʚʢʫ ʙʘʢʘʣʘʚʨʦʚ ʠ 

ʤʘʛʠʩʪʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ 35.03.08 çɺʦʜʥʳʝ ʙʠʦʨʝʩʫʨʩʳ ʠ 

ʘʢʚʘʢʫʣʴʪʫʨʘè, 05.03.06 çʕʢʦʣʦʛʠʷ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝè, 19.03.03 

çʇʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷè ï ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʙʠʦʨʝʩʫʨʩʥʳʭ ʦʪʨʘʩʣʝʡ. ɼʣʷ ʩʪʫʜʝʥʪʦʚ ʜʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʧʦʜʛʦʪʦʚʢʠ ɺʄ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʦʬʠʣʠʨʫʶʱʠʤ ʧʨʝʜʤʝʪʦʤ, ʥʦ,  

ʪʝʤ ʥʝ ʤʝʥʝʝ, ʦʚʣʘʜʝʥʠʝ ʠ ʫʩʚʦʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʤʝʪʦʜʦʚ 

ʦʢʘʟʳʚʘʝʪʩʷ ʚʘʞʥʳʤ ʢʘʢ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʟʣʠʯʥʳʭ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʪʘʢ ʠ  

ʜʣʷ ʨʘʩʯʝʪʘ ʠ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʅʘʤʠ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ, ʚ ʢʦʪʦʨʦʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʘʧʧʘʨʘʪ ɺʄ ʠ ʧʨʠʤʝʨʳ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʠʦʣʦʛʠʠ ʠ ʜʠʩʮʠʧʣʠʥʘʭ 

ʙʠʦʨʝʩʫʨʩʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ ʨʘʙʦʪ 

ʙʘʢʘʣʘʚʨʦʚ ʠ ʤʘʛʠʩʪʨʦʚ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ  

ʟʘ 2014-2016 ʛʦʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʥʘʤʠ ʚʳʷʚʣʝʥ ʨʷʜ ʚʦʧʨʦʩʦʚ  

ʠʟ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʫʨʩʘ ɺʄ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ 

ʟʘʜʘʯ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʨʘʩʢʨʳʚʘʶʪ ʨʦʣʴ, ʬʫʥʢʮʠʠ ʠ ʟʥʘʯʝʥʠʝ ɺʄ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʜʨʫʛʠʭ ʧʨʦʬʠʣʴʥʳʭ ʧʨʝʜʤʝʪʦʚ, ʘ ʪʘʢʞʝ ʚ ʜʘʣʴʥʝʡʰʝʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʤʳ ʦʙʦʙʱʘʝʤ ʠ 

ʧʨʝʜʩʪʘʚʣʷʝʤ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ 1 çʉʦʦʪʚʝʪʩʪʚʠʝ ʪʝʤ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ 

ʪʝʤʘʤ ʜʠʩʮʠʧʣʠʥ ʙʠʦʨʝʩʫʨʩʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠè. 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 1 ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʟʶʤʠʨʦʚʘʪʴ 

ʩʣʝʜʫʶʱʝʝ. 
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1. ʇʨʠ ʠʟʫʯʝʥʠʠ ʪʝʤʳ çʄʘʪʨʠʮʳ ʠ ʜʝʡʩʪʚʠʷ ʥʘʜ ʥʠʤʠè 

ʧʨʦʷʚʣʝʥʠʝʤ ʤʝʞʧʨʝʜʤʝʪʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʨʳ ʠ ʟʘʜʘʥʠʷ: 

ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʧʨʠ ʧʦʤʦʱʠ ʤʘʪʨʠʮʳ 

ʃʝʩʣʠ; ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʟʘʢʦʥʦʚ ʄʝʥʜʝʣʷ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʘ ʤʘʪʨʠʮʘʤʠ. 

2. ʇʨʠ ʠʟʫʯʝʥʠʠ ʨʘʟʜʝʣʦʚ çʄʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘè ʥʝʦʙʭʦʜʠʤʦ 
ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʫʶ ʬʫʥʢʮʠʶ ʠ ʝʝ ʩʚʦʡʩʪʚʘ, 

ʧʦʩʢʦʣʴʢʫ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʠʤʝʶʪ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ, ʘ ʪʘʢʞʝ ʥʘ 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʠ ʨʘʩʯʝʪʘʭ ʨʘʟʣʠʯʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʊʘʙʣʠʮʘ 1. 

 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʪʝʤ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ 

ʪʝʤʘʤ ʜʠʩʮʠʧʣʠʥ ʙʠʦʨʝʩʫʨʩʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 

 

ʈʘʟʜʝʣ ɺʄ 
ʊʝʤʘ ʠʟ ʜʘʥʥʦʛʦ 

ʨʘʟʜʝʣʘ ɺʄ 

ʊʝʤʘ ʠʟ ʜʠʩʮʠʧʣʠʥ ʙʠʦʨʝʩʫʨʩʥʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 

ʕʣʝʤʝʥʪʳ 

ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ 

ʄʘʪʨʠʮʳ ʠ 

ʦʧʝʨʘʮʠʠ ʥʘʜ ʥʠʤʠ 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ (ʤʘʪʨʠʮʳ ʃʝʩʣʠ [10; 8]) 

ɻʝʥʝʪʠʢʘ ʠ ʩʝʣʝʢʮʠʷ ʨʳʙ (ʤʘʪʨʠʯʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʟʘʢʦʥʦʚ ʄʝʥʜʝʣʷ [8]) 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ 

ʕʢʩʧʦʥʝʥʮʠʘʣʴʥʘʷ 

ʬʫʥʢʮʠʷ 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʨʳʙʳ 

(ʫʨʘʚʥʝʥʠʝ ɹʝʨʪʘʣʘʥʬʠ). 

ʇʦʩʪʨʦʝʥʠʝ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʢʨʠʚʦʡ 

[9] 

ʃʦʛʘʨʠʬʤʠʯʝʩʢʘʷ 

ʬʫʥʢʮʠʷ  

ʆʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʰʫʤʦʚ. 

ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʩʘʣʠʚʘʥʠʷ 

ʨʳʙʳ 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ 

ʠ ʠʥʪʝʛʨʘʣʴʥʦʝ 

ʠʩʯʠʩʣʝʥʠʝ 

ʈʘʩʯʝʪ ʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʧʦʧʫʣʷʮʠʠ. 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʩʨʝʜʥʝʡ ʜʣʠʥʳ 

ʧʨʦʙʝʛʘ (ʧʨʦʣʝʪʘ ʧʪʠʮʳ) [2; 5] 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥ

ʳʝ ʫʨʘʚʥʝʥʠʷ 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ 

ʫʨʘʚʥʝʥʠʷ ʧʝʨʚʦʛʦ 

ʧʦʨʷʜʢʘ 

ʆʧʨʝʜʝʣʝʥʠʝ ʜʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ 

ʧʦʧʫʣʷʮʠʠ, ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ 

ʯʠʩʣʝʥʥʦʩʪʠ ʤʦʨʩʢʦʛʦ ʧʣʘʥʢʪʦʥʘ. [4; 

11]. 

ʉʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ (ʪʝʦʨʠʷ ʵʧʠʜʝʤʠʡ) [3]. 

ʈʘʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʧʨʝʧʘʨʘʪʘ ʚ ʢʨʦʚʠ 

[1]. 
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ʈʘʟʜʝʣ ɺʄ 
ʊʝʤʘ ʠʟ ʜʘʥʥʦʛʦ 

ʨʘʟʜʝʣʘ ɺʄ 

ʊʝʤʘ ʠʟ ʜʠʩʮʠʧʣʠʥ ʙʠʦʨʝʩʫʨʩʥʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʧʠʱʝʚʳʭ ʪʝʭʥʦʣʦʛʠʷʭ: ʫʨʘʚʥʝʥʠʝ 

ʌʫʨʴʝ, ʤʦʜʝʣʴ ʄʦʥʦ, ʩʪʝʧʝʥʴ 

ʥʘʙʫʭʘʥʠʷ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ʚʝʱʝʩʪʚʘ, ʩʢʦʨʦʩʪʴ ʛʠʙʝʣʠ ʤʠʢʨʦʙʦʚ 

ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ [7] 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ 

ʫʨʘʚʥʝʥʠʷ ʚ 

ʯʘʩʪʥʳʭ 

ʧʨʦʠʟʚʦʜʥʳʭ 

ʋʨʘʚʥʝʥʠʝ ʪʫʨʙʫʣʝʥʪʥʦʡ ʜʠʬʬʫʟʠʠ 

(ʜʠʬʬʫʟʠʷ ʩʪʦʯʥʳʭ ʚʦʜ) 

ʊʝʦʨʠʷ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʩʪʘʪʠʩʪʠʢʘ 

ɺʳʙʦʨʢʘ ʠ ʝʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʪʦʢʩʠʯʥʦʩʪʠ ʧʦʯʚʳ, 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʚʦʟʜʫʭʘ, ʟʘʨʘʞʝʥʥʦʩʪʠ ʠʥʚʘʟʠʝʡ 

ʛʠʜʨʦʙʠʦʥʪʦʚ, ʨʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʷ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʠʟʥʘʢʘ ʚ ʧʦʧʫʣʷʮʠʠ, 

ʚʳʯʠʩʣʝʥʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʠʟʥʘʢʘʤʠ 

ʠ ʜʨ. 

ʂʨʠʪʝʨʠʡ 

ʉʪʴʶʜʝʥʪʘ 

ʉʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʚʳʨʘʱʠʚʘʥʠʷ ʤʦʣʦʜʠ ʜʘʥʥʦʡ 

ʧʦʧʫʣʷʮʠʠ ʨʳʙ ʤʝʞʜʫ ʙʘʩʩʝʡʥʘʤʠ 

 

1. ʈʦʣʴ çʊʝʦʨʠʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʠ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷè  

ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʨʘʩʢʨʳʚʘʝʪʩʷ ʧʨʠ ʨʘʩʯʝʪʘʭ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʧʦʧʫʣʷʮʠʠ, 

ʦʧʨʝʜʝʣʝʥʠʠ ʩʨʝʜʥʝʡ ʜʣʠʥʳ ʧʫʪʠ ʩʦʚʝʨʰʘʝʤʦʡ ʦʩʦʙʴʶ. 

2. ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʤʦʨʩʢʦʛʦ ʧʣʘʥʢʪʦʥʘ, ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʚʨʝʤʝʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ 

ʢʨʦʚʠ ʛʠʜʨʦʙʠʦʥʪʦʚ, ʤʥʦʛʦʦʙʨʘʟʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʧʠʱʝʚʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʦʧʠʩʳʚʘʶʪʩʷ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ. ɼʠʬʬʫʟʠʷ ʩʪʦʯʥʳʭ ʚʦʜ 

ʦʧʠʩʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚ ʯʘʩʪʥʳʭ 

ʧʨʦʠʟʚʦʜʥʳʭ. ʆʙʫʯʝʥʠʝ ʩʦʩʪʘʚʣʝʥʠʶ ʠ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʧʦ ʪʝʤʝ 

çɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷè ʥʘ ʧʨʠʤʝʨʘʭ ʤʝʞʧʨʝʜʤʝʪʥʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʥʘʛʣʷʜʥʦ ʨʘʩʢʨʳʚʘʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ɺʄ ʩ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ. 

3. ʅʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ ʟʥʘʯʝʥʠʝ çʄʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠè  

ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʨʘʩʯʝʪ 

ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʫʨʦʚʥʷ ʪʦʢʩʠʯʥʦʩʪʠ ʧʦʯʚʳ ʠ ʜʨ., 
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ʩʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʙʠʦʨʝʩʫʨʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʦʚʝʨʢʘ ʠʭ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʨʠ ʧʦʤʦʱʠ ʨʘʟʣʠʯʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʙʠʦʨʝʩʫʨʩʥʦʡ ʦʪʨʘʩʣʠ ʠʤʝʝʪ ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ  

ʩ ʥʝʧʨʦʬʠʣʴʥʦʩʪʴʶ ʵʪʦʡ ʜʠʩʮʠʧʣʠʥʳ. ʇʨʝʧʦʜʘʚʘʪʝʣʶ ʚʫʟʘ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʥʘʧʨʘʚʣʷʪʴ ʦʙʫʯʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ɺʄ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʮʝʣʦʩʪʥʦʡ ʩʠʩʪʝʤʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ 

ʦʚʣʘʜʝʥʠ ʁʥʘʚʳʢʘʤʠ ʠ ʫʤʝʥʠʷʤʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʨʝʟ ʨʝʘʣʠʟʘʮʠʶ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʮʝʩʩ ʦʩʚʦʝʥʠʷ ɺʄ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 

ʙʠʦʨʝʩʫʨʩʥʦʡ ʦʪʨʘʩʣʠ ʥʝ ʚʩʝʛʜʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯ ʠ 

ʧʨʠʤʝʨʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. ʕʪʦ ʧʨʦʷʚʣʷʝʪʩʷ, 

ʥʘʧʨʠʤʝʨ, ʚ ʥʘʯʘʣʝ ʠʟʫʯʝʥʠʷ ʪʝʤʳ, ʢʦʛʜʘ ʩʥʘʯʘʣʘ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ 

ʫʩʚʦʠʪʴ ʥʦʚʫʶ ʪʝʨʤʠʥʦʣʦʛʠʶ, ʥʦʚʳʝ ʪʠʧʳ ʟʘʜʘʯ ʠ ʩʧʦʩʦʙʳ ʠʭ 

ʨʝʰʝʥʠʷ; ʧʨʠ ʦʩʚʦʝʥʠʠ ʪʝʤ ɺʄ, ʢʦʪʦʨʳʝ ʥʝ ʨʘʩʢʨʳʚʘʶʪ 

ʤʝʞʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ, ʥʦ ʦʥʠ ʚʘʞʥʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ 

ʜʠʩʮʠʧʣʠʥʳ ʠ ʪ.ʜ. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʤʦʞʝʪ ʨʘʩʢʨʳʚʘʪʴ ʚʥʫʪʨʠʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ ʠ ʧʦʢʘʟʳʚʘʪʴ ʚʟʘʠʤʦʩʚʷʟʴ 

ʩ ʜʨʫʛʠʤʠ ʥʝʧʨʦʬʠʣʴʥʳʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ. 

ɺ ʂʝʨʯʝʥʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʤʦʨʩʢʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ ʠ 

ʤʘʛʠʩʪʨʦʚ ʙʠʦʨʝʩʫʨʩʥʳʭ ʦʪʨʘʩʣʝʡ ʫʞʝ ʤʥʦʛʦ ʣʝʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʤʝʞʧʨʝʜʤʝʪʥʳʤ ʩʚʷʟʷʤ ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ɺʄ ʧʨʠ: 

ʦʟʥʘʢʦʤʣʝʥʠʠ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ, ʩʦʩʪʘʚʣʝʥʠʠ ʠ ʨʝʰʝʥʠʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʠʤʝʨʦʚ ʠ ʟʘʜʘʯ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʝʜʝʥʠʡ. ʊʘʢ ʢʘʢ ʵʪʦʪ ʧʨʝʜʤʝʪ ʥʝ ʷʚʣʷʝʪʩʷ 

ʧʨʦʬʠʣʠʨʫʶʱʠʤ, ʠ ʫʯʝʙʥʦʝ ʚʨʝʤʷ ʥʘ ʝʛʦ ʠʟʫʯʝʥʠʝ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ 

ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʦʩʚʦʝʥʠʠ 

ʩʧʝʮʠʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʚ ʧʨʦʬʝʩʩʠʠ, ʪʦ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ 

ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ, ʩʧʦʩʦʙʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʢ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʙʫʜʫʱʝʤ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ. ɺ ʩʚʷʟʠ  

ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ ʠ ʥʘ ʦʩʥʦʚʝ ʌɻʆʉ ʩ 2015-2016 ʫʯʝʙʥʦʛʦ ʛʦʜʘ 

ʧʨʦʚʝʜʝʥʘ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʨʘʙʦʯʠʭ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ɺʄ  

ʩ ʚʳʜʝʣʝʥʠʝʤ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʪʝʤ ʩ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʯʘʩʦʚ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʠ ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ 

ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ ɺʄ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʥʳʤʠ 

ʜʠʩʮʠʧʣʠʥʘʤʠ. 

ʄʥʦʛʦʣʝʪʥʠʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʧʨʦʚʠʜʠʤʳʡ ʥʘʤʠ ʚʪʦʨʦʡ ʛʦʜ 

ʵʢʩʧʝʨʠʤʝʥʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠ ʤʝʞʧʨʝʜʤʝʪʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 

ʦʙʫʯʝʥʠʷ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʝ ʩʪʫʜʝʥʪʦʚ ʙʠʦʨʝʩʫʨʩʥʦʡ ʦʪʨʘʩʣʠ.  



ʅʘʫʢʘ ï ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ 59 

ʆʙ ʵʪʦʤ ʛʦʚʦʨʷʪ ʠ ʩʪʫʜʝʥʪʳ, ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʚʝʜʫʱʠʝ ʩʧʝʮʠʘʣʴʥʳʝ 

ʜʠʩʮʠʧʣʠʥʳ ʥʘ 2-ʤ ʢʫʨʩʝ (ʛʠʜʨʦʙʠʦʣʦʛʠʷ, ʛʝʦʵʢʦʣʦʛʠʷ ʠ ʜʨ.). ʂʨʦʤʝ 

ʵʪʦʛʦ ʩʨʝʟʳ ʟʥʘʥʠʡ, ʧʨʦʚʦʜʠʤʳʝ ʚ ʪʝʯʝʥʠʝ ʦʙʫʯʝʥʠʷ ʠ ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʦʩʪʘʪʦʯʥʳʭ ʟʥʘʥʠʡ, ʧʦʢʘʟʘʣʠ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʟʥʘʥʠʡ ʠ ʠʟʤʝʥʝʥʠʷ 

ʫʨʦʚʥʷ ʠʥʪʝʨʝʩʘ ʩʪʫʜʝʥʪʦʚ ʢ ʠʟʫʯʝʥʠʶ ɺʄ. 

ɺʳʰʝʩʢʘʟʘʥʥʦʝ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʥʝʢʦʪʦʨʳʝ ʚʳʚʦʜʳ. ʅʘʰ 

ʧʦʠʩʢ ʥʝ ʥʦʩʠʪ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ 

ʠʩʩʣʝʜʦʚʘʥʠʝ, ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘʪʠʢʘ ʩʪʦʠʪ ʥʘ ʧʦʚʝʩʪʢʝ ʜʥʷ ʚ ʩʚʷʟʠ  

ʩ ʧʦʷʚʣʝʥʠʝʤ ʌʝʜʝʨʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ (ʌɻʆʉ) ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʥʝ ʪʦʣʴʢʦ ɺʄ, ʥʦ ʠ 

ʜʨʫʛʠʝ ʜʠʩʮʠʧʣʠʥʳ (ʙʠʦʤʝʪʨʠʷ, ʬʠʟʠʢʘ, ʙʠʦʬʠʟʠʢʘ, ʙʠʦʭʠʤʠʷ ʠ ʪ.ʜ.) 

ʣʠʙʦ ʠʩʯʝʟʘʶʪ, ʣʠʙʦ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ ʥʘ ʠʭ ʠʟʫʯʝʥʠʝ ʩʠʣʴʥʦ 

ʫʤʝʥʴʰʘʝʪʩʷ. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ 

ʥʝʢʦʪʦʨʳʤ ʦʙʨʘʟʦʤ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʳʡ 

ʧʨʦʮʝʩʩ. 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 

ʦʙʫʯʝʥʠʷ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʝ, ʢʘʢ ʥʝʧʨʦʬʠʣʴʥʦʡ ʜʠʩʮʠʧʣʠʥʳ, 

ʨʝʘʣʠʟʘʮʠʷ ʚʳʷʚʣʝʥʥʳʭ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ ʚʳʧʦʣʥʷʝʪ ʥʝʩʢʦʣʴʢʦ 

ʫʯʝʙʥʳʭ ʬʫʥʢʮʠʡ: 

1) ʧʨʠʚʦʜʠʪ ʢ ʨʘʩʰʠʨʝʥʠʶ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ; 

2) ʷʚʣʷʝʪʩʷ ʥʘʯʘʣʴʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʙʠʦʨʝʩʫʨʩʥʦʡ ʦʪʨʘʩʣʠ; 

3) ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʦʩʦʟʥʘʥʥʦʤʫ ʫʩʚʦʝʥʠʶ ʤʘʪʝʨʠʘʣʘ, ʯʪʦ 

ʧʨʠʜʘʝʪ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʭʘʨʘʢʪʝʨ. 

ʏʪʦʙʳ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ  

ʧʨʠ ʦʙʫʯʝʥʠʠ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʝ ʥʦʩʠʣʘ ʥʝ ʪʦʣʴʢʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ, ʥʦ ʠ ʪʚʦʨʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʥʘʤʠ ʧʣʘʥʠʨʫʝʪʩʷ 

ʩʦʩʪʘʚʣʝʥʠʝ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ ʧʦ çɺʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʝè, ʚ ʢʦʪʦʨʦʝ 

ʜʦʣʞʥʳ ʚʦʡʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʥʳʝ ʧʨʠʤʝʨʳ ʠ ʟʘʜʘʯʠ. 

 

&  ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 
1. ɸʥʪʦʥʦʚ ɺ. ʌ. ɹʠʦʬʠʟʠʢʘ: ʫʯʝʙ. ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʚʫʟʦʚ [ʊʝʢʩʪ] / 

ɺ. ʌ ɸʥʪʦʥʦʚ ʠ ʜʨ.; [ʧʦʜ. ʨʝʜ. ʧʨʦʬ. ɺ. ʌ. ɸʥʪʦʥʦʚʘ]. ï [ʠʟʜ. 3-ʝ, 

ʠʩʧʨ. ʠ ʜʦʧ.]. ï ʄ. : ɺʃɸɼʆʉ, 2006. ï 287 ʩ. 

2. ɹʘʚʨʠʥ ʀ. ʀ. ʂʨʘʪʢʠʡ ʢʫʨʩ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ ʭʠʤʠʢʦ- 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ [ʊʝʢʩʪ] / 

ʀ. ʀ. ɹʘʚʨʠʥ. ï ʄ. : ʌʀɿʄɸʊʃʀʊ, 2003. ï 328 ʩ. 



60 ɾʫʨʥʘʣ çʐʢʦʣʘ ɹʫʜʫʱʝʛʦè, ˉ 3, 2017 

3. ɹʝʡʣʠ ʅ. ʄʘʪʝʤʘʪʠʢʘ ʚ ʙʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʝ [ʊʝʢʩʪ] / ʅ. ɹʝʡʣʠ; 

[ʧʝʨ. ʩ ʘʥʛʣ. ɽ. ɻ. ʂʦʚʘʣʝʥʢʦ; ʧʨʝʜʠʩʣ. ʕ. ʃ. ʅʘʧʧʝʣʴʙʘʫʤʘ]. ï ʄ. : 

ʄʠʨ, 1970. ï 326 ʩ. 

4. ɻʨʦʩʩʤʘʥ ʉ. ʄʘʪʝʤʘʪʠʢʘ ʜʣʷ ʙʠʦʣʦʛʦʚ [ʊʝʢʩʪ] / ʉ. ɻʨʦʩʩʤʘʥ, 

ɼʞ. ʊʝʨʥʝʨ. ï [ʧʝʨ. ʩ ʘʥʛʣ ɼ. ʆ. ʃʦʛʦʬʝʪʘ; ʧʨʝʜʠʩʣ. ʠ ʢʦʤʤʝʥʪ. 

ʖ. ʄ. ʉʚʠʨʝʞʝʚʘ]. ï ʄ. : ɺʐ, 1983. ï 383 ʩ. 

5. ɼʞʝʨʤʝʥ ʄ. ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʙʠʦʣʦʛʠʷ ʚ ʟʘʜʘʯʘʭ ʠ ʧʨʠʤʝʨʘʭ 
[ʊʝʢʩʪ] / ʄ. ɼʞʝʨʤʝʥ. ï [ʧʝʨ. ʩ ʘʥʛʣ. ɸ. ɼ. ɹʘʟʳʢʠʥʘ ]. ï ʄ. : ʄʠʨ, 

1972 ï 152 ʩ. 

6. ʂʥʷʟʝʚʘ ʆ. ɻ. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʦʙʫʯʝʥʠʷ 

ʤʘʪʝʤʘʪʠʢʝ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʘʭ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / 

ʆ. ɻ. ʂʥʷʟʝʚʘ // ʀʟʚʝʩʪʠʷ ɸʣʪɻʋ. 2012. ï ˉ 2-1. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://cyberleninka.ru /article/n/professionalnaya-napravlennost-

obucheniya-matematike-v-tehnicheskih-vuzah. 

7. ʂʨʘʚʯʝʥʢʦ ɺ. ʄ. ʊʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ: ʥʘʚʯ. 

ʧʦʩʽʙ. [ʊʝʢʩʪ] / ʄ. ʌ. ʂʨʘʚʯʝʥʢʦ, ɸ. ɺ. ɸʥʪʦʥʝʥʢʦ. ï ʂ. : ʂʅʊɽʋ, 

2011 ï 516 ʩ. 

8. ʃʘʦʩ-ɹʝʣʴʪʨʘ ʈ. ʄʘʪʝʤʘʪʠʢʘ ʞʠʟʥʠ. ʏʠʩʣʝʥʥʳʝ ʤʦʜʝʣʠ ʚ 

ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ [ʊʝʢʩʪ] / ʈʘʬʘʵʣʴ ʃʘʦʩ-ɹʝʣʴʪʨʘ / ʄʠʨ 

ʤʘʪʝʤʘʪʠʢʠ: ʚ 40 ʪʪ. ï ʊ. 28. ï [ʧʝʨ. ʩ ʠʩʧ.]. ï ʄ. : ɼʝ ɸʛʦʩʪʠʥʠ, 

2014. ï 160 ʩ. 

9. ʉʤʠʪ ɼʞ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠʜʝʠ ʚ ʙʠʦʣʦʛʠʠ [ʊʝʢʩʪ] / ɼʞ. ʉʤʠʪ. ï 

[ʧʝʨ. ʩ ʘʥʛʣ. ɸ. ɼ. ɹʘʟʳʢʠʥʘ; ʧʦʜ ʨʝʜ. ʖ. ʀ. ɻʠʣʴʜʝʨʤʘʥʘ]. ï ʄ. : 

ʄʠʨ, 1970 ï 180 ʩ. 

10. ʋʠʣʴʷʤʩʦʥ ʄ. ɸʥʘʣʠʟ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʧʫʣʷʮʠʡ [ʊʝʢʩʪ] / [ʧʝʨ. ʩ 
ʘʥʛʣ. ɸ. ɼ. ɹʘʟʳʢʠʥʘ]. ï ʄ. : ʄʠʨ, 1975. ï 271 ʩ. 

11. ʐʠʪʠʢʦʚ ɺ. ʂ. ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʛʠʜʨʦʵʢʦʣʦʛʠʷ: ʤʝʪʦʜʳ ʩʠʩʪʝʤʥʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ [ʊʝʢʩʪ] / ɺ. ʂ. ʐʠʪʠʢʦʚ, ɻ. ʉ. ʈʦʟʝʥʙʝʨʛ, 

ʊ. ɼ. ɿʠʥʯʝʥʢʦ ï ʊʦʣʴʷʪʪʠ : ʀʕɺɹ ʈɸʅ, 2003. ï 463 ʩ. 

 
Bibliography 

1. Antonov V. F. Biofizika: ucheb. dlya studentov vuzov [Tekst] / 

V. F Antonov i dr.; [pod. red. prof. V. F. Antonova]. ï [izd. 3-e, ispr. i 

dop.]. ï M. : VLADOS, 2006. ï 287 s. 

2. Bavrin I. I. Kratkiy kurs vysshey matematiki dlya himiko- 

biologicheskih i medicinskih special'nostey [Tekst] / I. I. Bavrin. ï 

M. : FIZMATLIT, 2003. ï 328 s. 

3. Beyli N. Matematika v biologii i medicine [Tekst] / N. Beyli; [per. s 

angl. E. G. Kovalenko; predisl. E. L. Nappel'bauma]. ï M. : Mir, 1970. 

ï 326 s. 



ʅʘʫʢʘ ï ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ 61 

4. Grossman S. Matematika dlya biologov [Tekst] / S. Grossman, 

Dzh. Terner. ï [per. s angl D. O. Logofeta; predisl. i komment. 

Yu. M. Svirezheva]. ï M. : VSH, 1983. ï 383 s. 

5. Dzhermen M. Kolichestvennaya biologiya v zadachah i primerah 

[Tekst] / M.  Dzhermen. ï [per. s angl. A. D. Bazykina ]. ï M. : Mir, 

1972 ï 152 s. 

6. Knyazeva O. G. Professional'naya napravlennost' obucheniya 

matematike v tekhnicheskih vuzah [Elektronnyy resurs] / 

O. G. Knyazeva // Izvestiya AltGU. 2012. ï ˉ 2-1. ï Rezhim dostupa: 

http://cyberleninka.ru /article/ n/professionalnaya-napravlennost-

obucheniya-matematike-v-tehnicheskih-vuzah. 

7. Kravchenko V. M. Teoretichn̔ osnovi harchovih tekhnolog̔y: navch. 

pos̔b. [Tekst] / M. F. Kravchenko, A. V.  Antonenko. ï K. : KNTEU, 

2011 ï 516 s.   

8. Laos-Bel'tra R. Matematika zhizni. Chislennye modeli v biologii i 

ehkologii [Tekst] / Rafaehl' Laos-Bel'tra / Mir matematiki: v 40 tt. ï T. 

28. ï [per. s isp.]. ï M. : De Agostini, 2014. ï 160 s. 

9. Smit Dzh. Matematicheskie idei v biologii [Tekst] / Dzh. Smit. ï [per. 

s angl. A. D. Bazykina; pod red. Yu. I. Gil'dermana]. ï M. : Mir, 1970 

ï 180 s. 

10. Uil'yamson M. Analiz biologicheskih populyaciy [Tekst] / [per. s angl. 

A. D. Bazykina]. ï M. : Mir, 1975. ï 271 s. 

11. Shitikov V. K. Kolichestvennaya gidroehkologiya: metody sistemnoy 

identifikacii [Tekst] / V. K. Shitikov, G. S. Rozenberg, 

T. D. Zinchenko ï Tol'yatti : IEHVB RAN, 2003. ï 463 s. 



62 ɾʫʨʥʘʣ çʐʢʦʣʘ ɹʫʜʫʱʝʛʦè, ˉ 3, 2017 

ʄɽʊʆɼʀʂɸ ʌʆʈʄʀʈʆɺɸʅʀʗ ʇʈɽɼʉʊɸɺʃɽʅʀʁ  
ʆ ʗɺʃɽʅʀʀ ʈɸɼʀʆɸʂʊʀɺʅʆʉʊʀ ɺ ʉʊɸʈʐɽʁ 
ʐʂʆʃɽ: ɸʂʊʋɸʃʔʅʆʉʊʔ ʀʉʉʃɽɼʆɺɸʅʀʗ  

Methodology of forming ideas about the phenomenon of radioactivity  
in high school: the relevance of research 

ʉʘʬʨʦʥʦʚʘ ʆʢʩʘʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, ʘʩʧʠʨʘʥʪʢʘ ʄʇɻʋ. 

+ ksenka007@list.ru 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʠʢʠ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʷʚʣʝʥʠʠ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ ʚ ʩʪʘʨʰʝʡ ʰʢʦʣʝ, 
ʚʳʷʚʣʝʥʳ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ, ʧʨʝʜʣʦʞʝʥʳ ʥʝʢʦʪʦʨʳʝ ʧʫʪʠ 
ʨʝʰʝʥʠʷ. 

In the article it is discussed the relevance of the research of methodology of forming 
ideas about the phenomenon of radioactivity in the secondary school, revealed the 
existing contradictions, proposed some ways of resolution. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʦʜʠʢʘ, ʷʚʣʝʥʠʝ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ. 

Key words: methodology, the phenomenon of radioactivity. 

ʉʦʚʨʝʤʝʥʥʳʡ ʌʝʜʝʨʘʣʴʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ʩʨʝʜʥʝʛʦ (ʧʦʣʥʦʛʦ) ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʦʨʠʝʥʪʠʨʫʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʝʜʘʛʦʛʦʚ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʧʨʘʢʪʠʢʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ. ɼʣʷ ʬʠʟʠʢʠ ʢʘʢ ʫʯʝʙʥʦʛʦ 

ʧʨʝʜʤʝʪʘ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫʯʘʱʠʝʩ ̫ʢ ʦʢʦʥʯʘʥʠʶ ʰʢʦʣʳ ʜʦʣʞʥʳ 

ʦʚʣʘʜʝʪʴ ʦʩʥʦʚʘʤʠ ʤʝʪʦʜʦʚ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ, ʫʤʝʪʴ ʦʙʲʷʩʥʷʪʴ 

ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʜʝʣʘʪʴ ʚʳʚʦʜʳ, ʧʨʠʤʝʥʷʪʴ ʧʦʣʫʯʝʥʥʳʝ 

ʟʥʘʥʠʷ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʚ ʧʨʠʨʦʜʝ. ʕʪʠ ʪʨʝʙʦʚʘʥʠʷ 

ʷʚʣʷʶʪʩʷ ʟʘʢʦʥʦʤʝʨʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʠʟʤʝʥʝʥʠʷ ʟʘʢʘʟʘ ʦʙʱʝʩʪʚʘ 

ʰʢʦʣʝ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ ʬʠʟʠʢʝ. ɸʢʪʫʘʣʴʥʳʤʠ 

ʩʪʘʥʦʚʷʪʩʷ ʚʦʧʨʦʩʳ ʦ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ ʛʣʫʙʦʢʦ ʠ ʧʦʣʥʦ, ʘ ʪʘʢʞʝ  

ʥʘ ʢʘʢʠʭ ʧʨʠʤʝʨʘʭ, ʥʘʛʣʷʜʥʳʭ, ʜʦʩʪʫʧʥʳʭ ʧʦʥʠʤʘʥʠʶ ʠ ʟʥʘʯʠʤʳʭ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʬʠʟʠʢʠ, ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʢʦʤʠʪʴ ʫʯʘʱʠʭʩʷ ʩ ʭʦʜʦʤ ʥʘʫʯʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤʠ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ. ɺ ʩʚʦʠʭ 

ʧʫʙʣʠʢʘʮʠʷʭ ʤʳ ʫʞʝ ʢʘʩʘʣʠʩʴ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʥʘ ʧʨʠʤʝʨʝ ʷʚʣʝʥʠʷ 

ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ [1], ʢʦʪʦʨʦʝ ʟʥʘʯʠʤʦ ʜʣʷ ʠʩʪʦʨʠʠ ʬʠʟʠʢʠ, ʥʘʫʢʠ ʠ 

ʪʝʭʥʠʢʠ. ʆʥʦ ʨʘʩʢʨʳʣʦ ʩʣʦʞʥʳʡ ʩʦʩʪʘʚ ʷʜʨʘ ʘʪʦʤʘ, ʧʦʩʣʫʞʠʣʦ 

ʥʘʯʘʣʦʤ ʵʧʦʭʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʦʡʩʪʚ ʠ ʩʪʨʫʢʪʫʨʳ 

ʚʝʱʝʩʪʚʘ, ʦʪʢʨʳʣʦ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʚ ʵʥʝʨʛʝʪʠʢʝ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʤʝʜʠʮʠʥʝ, ʚʦʝʥʥʦʡ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʙʣʘʛʦʜʘʨʷ 

ʦʙʥʘʨʫʞʝʥʠʶ ʩʧʦʩʦʙʥʦʩʪʠ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʧʦʜʚʝʨʛʘʪʴʩʷ 

ʨʘʜʠʦʘʢʪʠʚʥʦʤʫ ʨʘʩʧʘʜʫ. 
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ɺ ʯʝʤ ʦʩʦʙʝʥʥʦʩʪʴ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʜʣʷ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ 

ʬʠʟʠʢʝ?  

ɸ.ɺ. ʇʝʨʝʚʘʣʦʚ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʫʢʘʟʳʚʘʝʪ: ñéʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, 

ʯʪʦ ʚʩʝ ʪʝʤʳ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʬʠʟʠʢʠ, ʢʘʢ ʥʘʫʢʠ ʦ ʧʨʠʨʦʜʝ, ʦʙʣʘʜʘʶʪ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ <é> ʠʟʫʯʝʥʠʝ ʦʩʥʦʚ ʘʪʦʤʥʦʡ ʠ ʷʜʝʨʥʦʡ 

ʬʠʟʠʢʠ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ <é> ʧʦʩʢʦʣʴʢʫ ñʦʙʦʨʦʪʥʘʷ ʩʪʦʨʦʥʘò 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ ʬʠʟʠʢʠ ʘʪʦʤʘ ʧʨʠʚʝʣʘ ʢ ʨʷʜʫ ʪʝʭʥʦʛʝʥʥʳʭ 

ʢʘʪʘʩʪʨʦʬ, ʩʜʝʣʘʚʰʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʛʣʦʙʘʣʴʥʳʤʠ <é>  

ʬʠʟʠʢʘ ʤʠʢʨʦʤʠʨʘ, ʨʘʜʠʢʘʣʴʥʦ ʠʟʤʝʥʠʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʪʨʫʢʪʫʨʝ 

ʤʘʪʝʨʠʠ, ʧʦʜʯʝʨʢʥʫʣʘ ʥʝʨʘʟʨʳʚʥʦʩʪʴ ʚʟʘʠʤʦʩʚʷʟʠ ʯʝʣʦʚʝʢʘ, ʧʨʠʨʦʜʳ 

ʠ ʦʙʱʝʩʪʚʘéò [2].  

ɺ.ɸ. ʉʠʜʦʨʝʥʢʦ, ʦʜʠʥ ʠʟ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʨʘʙʦʪ ʧʦ ʣʠʢʚʠʜʘʮʠʠ 

ʧʦʩʣʝʜʩʪʚʠʡ ʘʚʘʨʠʠ ʥʘ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ, ʚʚʦʜʠʪ ʧʦʥʷʪʠʝ 

ñʢʫʣʴʪʫʨʘ ʙʝʟʦʧʘʩʥʦʩʪʠò, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪ ʢʘʢ ñéʧʨʠʦʨʠʪʝʪ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʡ ʧʦʚʝʜʝʥʠʝ ʚʩʝʭ 

ʫʯʘʩʪʥʠʢʦʚ ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʚʩʝʭ ʨʘʙʦʪ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʷʜʝʨʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠò. ʀ ʜʘʣʝʝ ʦʥ, ʧʦ ʩʫʪʠ, ʦʙʨʘʱʘʝʪʩʷ ʢ ʰʢʦʣʝ, ʩʪʘʚʷ ʚʘʞʥʫ ʁ

ʟʘʜʘʯʫ ʧʝʨʝʜ ʦʙʨʘʟʦʚʘʥʠʝʤ: ñʂʨʘʡʥʝ ʚʘʞʥʦ ʧʨʦʩʚʝʱʘʪʴ ʥʘʩʝʣʝʥʠʝ, 

ʦʥʦ ʜʦʣʞʥʦ ʙʳʪʴ ʛʨʘʤʦʪʥʳʤ, ʪʦʛʜʘ ʠʤ ʙʫʜʝʪ ʪʨʫʜʥʝʝ 

ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ, ʨʘʟʜʫʚʘʪʴ ʨʘʜʠʦʬʦʙʠʶ <é> ʪʨʝʙʦʚʘʥʠʷ  

ʢ ʢʫʣʴʪʫʨʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʪʦʣʴʢʦ ʚʦʟʨʘʩʪʘʶʪéò  

[3, ʩ. 44-49]. ʆʪʤʝʪʠʤ, ʯʪʦ ʪʝʨʤʠʥ ʨʘʜʠʦʬʦʙʠʷ ʫʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʚ ʢʫʨʩʝ ʬʠʟʠʢʠ ʩʨʝʜʥʝʡ ʰʢʦʣʳ [4]. 

ɻʦʚʦʨʷ ʦ ʷʚʣʝʥʠʠ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ 

ʥʝʩʢʦʣʴʢʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʤʦʤʝʥʪʦʚ: 
- ʤʳ ʧʦʜʚʝʨʞʝʥʳ ʜʝʡʩʪʚʠʶ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʠʟʣʫʯʝʥʠʡ, ʢʦʪʦʨʳʝ 
ʦʢʨʫʞʘʶʪ ʥʘʩ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʠʟʣʫʯʝʥʠʝ 

ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ; 

- ʘʚʘʨʠʠ ʥʘ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ ʠ ʌʫʢʫʩʠʤʝ-1 ʧʦʨʦʜʠʣʠ ʢʘʢ 

ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ, ʪʘʢ ʠ ʩʪʨʘʭʠ ʚ ʦʙʱʝʩʪʚʝ ʧʨʠ ʩʣʦʚʝ 

ñʈʘʜʠʘʮʠʷò; 

- ʚ ʦʙʱʝʩʪʚʝ ʠ ʥʘʫʢʝ ʠʟʤʝʥʠʣʦʩʴ ʦʪʥʦʰʝʥʠʝ ʢ ʚʦʧʨʦʩʘʤ 

ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʦʪ ʦʮʝʥʢʠ ʠ ʫʯʸʪʘ ʨʘʜʠʘʮʠʦʥʥʦʡ 

ʦʧʘʩʥʦʩʪʠ ʚʦʝʥʥʦʡ ʫʛʨʦʟʳ ʠ ʙʦʣʴʰʠʭ ʜʦʟ ʨʘʜʠʘʮʠʠ, ʢ ʦʮʝʥʢʝ ʠ 

ʫʯʸʪʫ ʫʛʨʦʟʳ ʪʝʭʥʦʛʝʥʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʦ-ʫʩʠʣʝʥʥʳʭ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ ʠ ʦʧʘʩʥʦʩʪʠ ʤʘʣʳʭ ʜʦʟ ʨʘʜʠʘʮʠʠ. 

ɹʝʟʫʩʣʦʚʥʦ, ʘʣʴʪʝʨʥʘʪʠʚʘ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʝ ʩʫʱʝʩʪʚʫʝʪ, ʠ 

ʝʡ ʥʝʣʴʟʷ ʧʨʝʥʝʙʨʝʛʘʪʴ, ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʠʝ 

ʨʘʟʚʠʪʳʝ ʩʪʨʘʥʳ ʠʟʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʢʘʟʘ ʦʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ɸʕʉ 

(ʥʘʧʨʠʤʝʨ, ʐʚʝʡʮʘʨʠʷ, ɻʝʨʤʘʥʠʷ). ʇʦʜʨʦʙʥʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ 
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ʥʝʜʦʩʪʘʪʢʠ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʦʧʠʩʘʥʳ ɸ.ɹ. ʂʦʣʜʦʙʩʢʠʤ, ʢʦʪʦʨʳʡ 

ʩʧʨʘʚʝʜʣʠʚʦ ʧʦʣʘʛʘʝʪ, ʯʪʦ ñéʙʝʟ ʵʥʝʨʛʦʪʝʭʥʦʣʦʛʠʡ ï ʥʝʣʴʟʷ <é> 

ʍʚʘʪʠʪ ʣʠ ʜʣʷ ʵʪʦʛʦ ʨʝʩʫʨʩʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʭʚʘʪʠʪ 

ʣʠ ñʟʘʧʘʩʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠò ʥʘʰʝʡ ʧʣʘʥʝʪʳ? ʀ ʩʘʤʦʝ ʛʣʘʚʥʦʝ 

ï ʢʘʢ ʩʜʝʣʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʭʚʘʪʠʣʦ? <é> ɸʪʦʤʥʘʷ ʵʥʝʨʛʝʪʠʢʘ, ʚʝʨʦʷʪʥʦ, 

ʧʨʠʭʦʜʠʪ ʢ ʥʘʤ ʚʩʝʨʴʸʟ ʠ ʥʘʜʦʣʛʦ <é> ʅʦ ʠʤʝʥʥʦ ʜʣʷ ʘʪʦʤʥʦʡ 

ʵʥʝʨʛʝʪʠʢʠ ʝʩʪʴ ʯʨʝʟʚʳʯʘʡʥʦ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ, ʜʨʫʛʠʤ 

ʪʝʭʥʦʣʦʛʠʷʤ ʣʠʙʦ ʧʨʠʩʫʱʘʷ ʚ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʣʠʙʦ  

ʥʝ ʧʨʠʩʫʱʘʷ ʚʦʚʩʝ. ʕʪʦ ï ʧʨʦʙʣʝʤʘ ʦʙʨʝʪʝʥʠʷ ʜʦʣʞʥʦʛʦ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʜʦʚʝʨʠʷ, ʯʝʛʦ ʩʝʡʯʘʩ ʫ ʥʝʸ, ʥʘʟʦʚʸʤ ʚʝʱʠ ʩʚʦʠʤʠ 

ʠʤʝʥʘʤʠ, ʥʝʪéò  [5, ʩ. 37- 44].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʢʨʳʪʠʝ ʷʚʣʝʥʠʝ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ ʥʘʰʣʦ 

ʰʠʨʦʢʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʠ ʩʫʱʝʩʪʚʫʝʪ ʢʘʢ ʦʙʲʝʢʪʠʚʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ  

ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ñʢʫʣʴʪʫʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠò, ʪʘʢ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʦʙʱʝʩʪʚʝ ʘʜʝʢʚʘʪʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʘʪʦʤʥʦʡ 

ʵʥʝʨʛʝʪʠʢʝ, ʠ ʚ ʯʘʩʪʥʦʩʪʠ, ʢ ʨʘʜʠʦʘʢʪʠʚʥʦʤʫ ʠʟʣʫʯʝʥʠʶ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʠʢʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫʯʘʱʠʭʩʷ ʦʙ ʵʪʦʤ ʷʚʣʝʥʠʠ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʘʜʝʢʚʘʪʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʚʦʧʨʦʩʘʤ, 

ʩʚʷʟʘʥʥʳʤ ʩ ʨʘʜʠʦʘʢʪʠʚʥʳʤ ʠʟʣʫʯʝʥʠʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʬʦʨʤʠʨʦʚʘʪʴ ʫ 

ʫʯʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʧʝʨʝʜʘʜʫʪ ʝʛʦ ʩʚʦʠʤ ʫʯʝʥʠʢʘʤ. ʕʪʦʡ 

ʧʨʦʙʣʝʤʝ ʧʦʩʚʷʱʝʥʦ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʅ.ɸ. ʏʚʘʥʦʚʘ.  

ʆʥ ʩʯʠʪʘʝʪ, ʯʪʦ ʠʟ-ʟʘ ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʠʩʪʦʯʥʠʢʘʤ 

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʦʣʫʯʘʝʤʳʝ ʟʥʘʥʠʷ ʥʝ ʧʨʠʥʠʤʘʶʪʩʷ, 

ʠʩʢʘʞʘʝʪʩʷ ʩʦʮʠʘʣʴʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʡ ʦʧʳʪ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʦʟʥʠʢʘʝʪ 

ʤʘʩʩʦʚʘʷ ʨʘʜʠʦʬʦʙʠʷ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʨʘʜʠʦʘʢʪʠʚʥʦʤ ʠʟʣʫʯʝʥʠʠ  

ʥʝ ʚʩʝʛʜʘ ʚʝʨʥʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʉʄʀ, ʯʪʦ ʚ ʠʪʦʛʝ ʚʳʣʠʚʘʝʪʩʷ 

ʚ ʥʝʘʜʝʢʚʘʪʥʦʝ ʦʪʥʦʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ñʜʚʠʞʫʱʝʡ ʩʠʣʦʡ 

ʣʠʯʥʦʩʪʠò. ʊʘʢʦʡ ñʜʚʠʞʫʱʝʡ ʩʠʣʦʡò ʤʦʞʝʪ ʙʳʪʴ ʪʦʣʴʢʦ ʘʜʝʢʚʘʪʥʦʝ 

ʦʪʥʦʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʅ.ɸ. ʏʚʘʥʦʚʘ ʪʨʘʢʪʫʝʪʩʷ 

ʢʘʢ ʩʫʙʲʝʢʪʠʚʥʘʷ, ʜʠʥʘʤʠʯʝʩʢʘʷ ʢʘʪʝʛʦʨʠʷ, ʦʩʥʦʚʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʡ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ[6]. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʦʩʥʦʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʦʡ ʫʯʝʥʠʢ 

ʜʦʚʝʨʷʝʪ, ʦʥ ʧʦʣʫʯʘʝʪ ʥʘ ʫʨʦʢʘʭ ʦʪ ʫʯʠʪʝʣʷ, ʘ ʪʘʢʞʝ ʠʟ ʫʯʝʙʥʠʢʦʚ, 

ʢʦʪʦʨʳʤʠ ʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʚ ʰʢʦʣʝ. ɽʩʣʠ ʨʘʩʩʤʦʪʨʝʪʴ 

ʩʦʚʨʝʤʝʥʥʳʝ ʫʯʝʙʥʠʢʠ ʬʠʟʠʢʠ ʜʣʷ ʩʪʘʨʰʠʭ ʢʣʘʩʩʦʚ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ 

ʩʣʝʜʫʶʱʝʝ: ʘ) ʠʩʪʦʨʠʷ ʦʪʢʨʳʪʠʷ ʷʚʣʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ ʠʟʣʦʞʝʥʘ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʢʨʘʪʢʦ. ɺ ʥʝʢʦʪʦʨʳʭ ï ʥʝ ʠʟʣʦʞʝʥʘ ʚʦʚʩʝ [4,7];  

ʙ) ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʘʜʦʥʝ ʢʘʢ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʤ, ñʤʠʨʥʦʤò 

ʥʦʩʠʪʝʣʝ ʨʘʜʠʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝ ʚʩʝʛʜʘ, ʚʦʧʨʦʩʳ ʠ ʟʘʜʘʥʠʷ  
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ʜʣʷ ʫʯʘʱʠʭʩʷ ʥʝ ʬʦʨʤʫʣʠʨʫʶʪʩʷ; ʚ) ʦʪʩʫʪʩʪʚʫʝʪ ʨʘʙʦʪʘ ʩ ʝʜʠʥʠʮʘʤʠ 

ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʷʚʣʝʥʠʝ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ, ʝʛʦ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʯʝʣʦʚʝʢʘ. 

ɻʦʚʦʨʷ ʦ ʩʪʘʥʦʚʣʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ  

ʧʦ ʜʘʥʥʳʤ ʯʘʩʪʥʳʤ ʚʦʧʨʦʩʘʤ ʷʚʣʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ, ʤʦʞʥʦ 

ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʝʝ: 

1. ʀʟʥʘʯʘʣʴʥʦ ʪʝʤʘ ʠʟʣʘʛʘʣʘʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ  

ʚ ʧʨʠʣʦʞʝʥʠʠ ʢ ʛʠʧʦʪʝʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʷʜʝʨʥʦʛʦ ʢʦʥʬʣʠʢʪʘ 

(ʫʯʝʙʥʠʢ ʅɺʇ,1980-ʝ ʛʛ.). ʉʝʛʦʜʥʷ ʪʝʤʘ ʦ ʩʧʦʩʦʙʘʭ ʜʦʟʠʤʝʪʨʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʳʧʘʣʘ ʠʟ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʠʢʦʚ ʜʣʷ ʩʨʝʜʥʝʡ 

ʰʢʦʣʳ (ʥʦ ʚ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʫʯʝʙʥʠʢʦʚ ʬʠʟʠʢʠ ʚʦʰʣʘ ʪʝʤʘ 

ñɹʠʦʣʦʛʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷò). ʇʨʠ ʵʪʦʤ 

ʠʤʝʝʪʩʷ ʧʨʘʢʪʠʢʘ ʧʦʩʪʘʥʦʚʢʠ ʦʪʜʝʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ  

ʩ ʙʳʪʦʚʳʤ ʜʦʟʠʤʝʪʨʦʤ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʠʤʝʚʰʝʤʩʷ ʚ ʰʢʦʣʝ  

ʦʪ ʫʨʦʢʦʚ ʅɺʇ; ʧʦʷʚʠʣʦʩʴ ʩʪʘʥʜʘʨʪʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʨʷʜʝ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʦʤʧʣʝʢʪʦʚ ʜʣʷ ʩʨʝʜʥʝʡ ʰʢʦʣʳ, ʠʤʝʶʪʩʷ ʧʫʙʣʠʢʘʮʠʠ  

ʚ ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ. 

2. ɺ ʫʯʝʙʥʠʢʘʭ ʬʠʟʠʢʠ ʥʘʙʣʶʜʘʝʪʩʷ ʦʧʨʝʜʝʣʸʥʥʳʡ ʜʝʬʠʮʠʪ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ñʙʳʪʦʚʳʭò ʠʩʪʦʯʥʠʢʘʭ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʘʜʠʘʮʠʠ, 

ʧʦʥʠʤʘʥʠʷ ʚ ʮʝʣʦʤ ʩʦʦʪʥʦʰʝʥʠʷ ʪʝʭʥʦʛʝʥʥʦʡ ʠ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʫʤʤʘʨʥʦʛʦ ʬʦʥʘ ʨʘʜʠʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʯʝʣʦʚʝʢ ʞʠʚʸʪ 

ʠ ʨʘʙʦʪʘʝʪ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʩʪʘ ʩʚʦʝʛʦ ʧʨʦʞʠʚʘʥʠʷ; 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʠʙʦʨʘʭ ʢʦʥʪʨʦʣʷ ʠ ʥʦʨʤʘʭ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

3. ɺ ʫʯʝʙʥʠʢʘʭ ʦʪʩʫʪʩʪʚʫʝʪ ʠʥʬʦʨʤʘʮʠʷ, ʘ ʥʘ ʟʘʥʷʪʠʷʭ  

ʥʝ ʬʦʨʤʠʨʫʶʪʩʷ ʟʥʘʥʠʷ ʦʙ ʫʨʦʚʥʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʠʦʥʠʟʘʮʠʦʥʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ (ʢʣʝʪʢʘ ï ʦʨʛʘʥ ï ʦʨʛʘʥʠʟʤ ï ʛʝʥʥʳʝ ʤʫʪʘʮʠʠ ʚ ʧʦʧʫʣʷʮʠʠ), 

ʯʪʦ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʘʢʦʡ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʤʠʨʦʚʦʟʟʨʝʥʠʷ, ʢʘʢ ʵʢʦʣʦʛʠʯʝʩʢʦʝ  ʤʠʨʦʚʦʟʟʨʝʥʠʝ.  

4. ɺ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʠʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʚʢʣʶʯʝʥʳ 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪ,r ʩʠʪʫʘʮʠʦʥʥʳʝ, ʧʨʦʙʣʝʤʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʟʘʜʘʯʠ (ʨʘʙʦʪʘ ʩ ʪʝʢʩʪʦʤ, ʩ ʬʦʪʦʛʨʘʬʠʷʤʠ), ʨʘʩʢʨʳʚʘʶʱʠʝ ʜʝʡʩʪʚʠʝ 

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʞʠʚʳʝ ʦʙʲʝʢʪʳ. 

ʇʨʦʜʝʣʘʥʥʳʡ ʘʥʘʣʠʟ ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʚʳʷʚʣʷʝʪ 

ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ: 

- ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʴʶ ʚʦʧʨʦʩʦʚ ʚʣʠʷʥʠʷ ʠʦʥʠʟʠʨʫʶʱʠʭ 
ʠʟʣʫʯʝʥʠʡ ʥʘ ʦʙʲʝʢʪʳ ʞʠʚʦʡ ʧʨʠʨʦʜʳ ʚ ʰʢʦʣʴʥʳʭ ʋʄʂ  

ʧʦ ʬʠʟʠʢʝ, ʭʠʤʠʠ, ʙʠʦʣʦʛʠʠ, ʠ ʩʫʱʝʩʪʚʫʶʱʠʤ ʦʙʱʝʩʪʚʝʥʥʳʤ 

ʟʘʢʘʟʦʤ, ʘ ʪʘʢʞʝ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ ʠʥʪʝʨʝʩʦʤ ʢ ʜʘʥʥʦʡ ʪʝʤʝ  

ʚ ʦʙʱʝʩʪʚʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʦʩʣʝ ʘʚʘʨʠʡ ʥʘ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ ʠ 

ʌʫʢʫʩʠʤʝ-1; 
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- ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ (ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʥʝʩʪʠ ʚʢʣʘʜ 

ʚ ʜʦʩʪʠʞʝʥʠʝ ʧʨʝʜʤʝʪʥʳʭ, ʤʝʪʘʧʨʝʜʤʝʪʥʳʭ ʠ ʣʠʯʥʦʩʪʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ) ʠʟʫʯʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ  

ʥʘ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʨʝʘʣʠʟʦʚʘʪʴ ʵʪʦʪ 

ʧʦʪʝʥʮʠʘʣ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩ ʧʦʤʦʱʴʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʢ 

ʠʟʫʯʝʥʠʷ ʜʘʥʥʳʭ ʚʦʧʨʦʩʦʚ. 

ɺʳʷʚʣʝʥʥʳʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʠ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʠʭ ʨʘʟʨʝʰʝʥʠʠ 

ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʩʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʢʦʨʨʝʢʪʠʚ  

ʚ ʤʝʪʦʜʠʢʫ ʠʟʣʦʞʝʥʠʷ ʷʚʣʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ ʚ ʩʪʘʨʰʠʭ ʢʣʘʩʩʘʭ. 

ʆʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʜʘʥʥʦʛʦ ʧʨʦʪʠʚʦʨʝʯʠʷ ʷʚʣʷʝʪʩʷ 

ʚʢʣʶʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʟʘʜʘʥʠʡ ʤʝʞʧʨʝʜʤʝʪʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ʚ ʦʩʥʦʚʥʦʡ ʢʫʨʩ ʬʠʟʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʙʣʝʤʥʳʭ ʠ 

ʩʠʪʫʘʮʠʦʥʥʳʭ. ʉʯʠʪʘʝʤ ʪʘʢʞʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʚʚʝʜʝʥʠʝ 

ʬʘʢʫʣʴʪʘʪʠʚʥʦʛʦ ʢʫʨʩʘ ʜʣʷ ʫʯʘʱʠʭʩʷ 10 ʢʣʘʩʩʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ ʟʥʘʢʦʤʠʪʴ ʫʯʘʱʠʭʩʷ ʩ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʴʶ ʠ ʝʸ 

ʧʨʦʷʚʣʝʥʠʷʤʠ (ʦʪ ʠʩʪʦʨʠʠ ʦʪʢʨʳʪʠʷ ʜʦ ʢʦʥʢʨʝʪʥʳʭ ʙʳʪʦʚʳʭ 

ʧʨʠʤʝʨʦʚ); ʘ ʪʘʢʞʝ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʙʣʦʢʠ ʢʦʥʪʝʢʩʪʥʳʭ ʠ 

ʩʠʪʫʘʮʠʦʥʥʳʭ ʟʘʜʘʯ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ. 
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ʄɽʊʆɼʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʇʈʀʄɽʅɽʅʀʗ 
ʎʀʌʈʆɺʓʍ ʃɸɹʆʈɸʊʆʈʀʁ ɼʃʗ ʌʆʈʄʀʈʆɺɸʅʀʗ 
ʄʀʈʆɺʆɿɿʈɽʅʀʗ ʐʂʆʃʔʅʀʂʆɺ 

Methodological aspects of  using  digital laboratories to form  pupilsô world 
vision 

ʉʪʝʧʘʥʦʚ ʉʝʨʛʝʡ ɺʘʩʠʣʴʝʚʠʯ, ʜʦʮʝʥʪ, ʂʘʥʜʠʜʘʪ 
ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʀʥʩʪʠʪʫʪ ʬʠʟʠʢʠ, ʪʝʭʥʦʣʦʛʠʠ ʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʄʦʩʢʦʚʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ. 

+ metstep@yandex.ru 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʦʣʴ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ  
ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ; 
ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʜʝʤʦʥʩʪʨʘʮʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ; ʦʧʠʩʘʥ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʪʯʠʢʘ ʮʠʬʨʦʚʦʡ 
ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʢʦʣʝʙʘʥʠʡ ʧʨʫʞʠʥʥʦʛʦ ʤʘʷʪʥʠʢʘ. 

The article examines  the role of computerized experiment in the formation of pupilsô 
scientific vision; a method of demonstrations using digital technologies is proposed; an 
example of using the sensor from the digital laboratory in the studying process of 
oscillations of a spring pendulum.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʠʨʦʚʦʟʟʨʝʥʠʷ; ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ; 
ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ. 

Key words: formation of the world outlook; digital technologies; a computerized 
experiment. 

ʆʩʥʦʚʫ ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʯʝʣʦʚʝʢʘ ʩʦʩʪʘʚʣʷʶʪ ʟʥʘʥʠʷ ʦʙ 

ʦʢʨʫʞʘʶʱʝʤ ʤʠʨʝ ʠ ʦʩʦʟʥʘʥʠʝ ʩʚʦʝʛʦ ʤʝʩʪʘ ʚ ʥʝʤ. ʇʨʠ  

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʤ ʬʦʨʤʠʨʦʚʘʥʠʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ 

ʫʯʝʥʠʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʟʥʘʥʠʷ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʦʥʦ 

ʬʦʨʤʠʨʫʝʪʩʷ, ʜʦʣʞʥʳ ʠʤʝʪʴ ʥʝ ʭʘʨʘʢʪʝʨ ʩʚʝʜʝʥʠʡ, ʩʦʦʙʱʝʥʥʳʭ 

ʫʯʝʥʠʢʫ ʠ ʥʝ ʧʦʣʫʯʠʚʰʠʭ ʝʛʦ ʢʨʠʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ, ʘ ʟʥʘʥʠʷ, ʚ 

ʠʩʪʠʥʥʦʩʪʠ ʢʦʪʦʨʳʭ ʫʙʝʜʠʣʩʷ ʩʘʤ ʫʯʝʥʠʢ. ɺ ʜʦʩʪʠʞʝʥʠʠ ʧʦʜʦʙʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ ʨʦʣʴ ʫʯʝʙʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʉ ʝʛʦ 

ʧʦʤʦʱʴʶ ʧʦʣʫʯʘʶʪʩʷ ʩʘʤʠ ʟʥʘʥʠʷ, ʧʨʦʚʝʨʷʝʪʩʷ ʠʭ ʜʦʩʪʦʚʝʨʥʦʩʪʴ, 

ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʠʝʤʳ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʠʪʫʘʮʠʷʭ.  

ʄʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʨʘʟʨʘʙʦʪʢʝ ʫʯʝʙʥʳʭ ʦʧʳʪʦʚ 

ʷʚʣʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʣʘʙʦʨʘʪʦʨʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ 

ʥʘʙʦʨ ʜʘʪʯʠʢʦʚ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ, ʫʩʪʨʦʡʩʪʚʦ ʠʭ 

ʩʦʧʨʷʞʝʥʠʷ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʭ ʩʠʛʥʘʣʳ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʧʦʣʫʯʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ 

ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ. ʉ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʦʛʘʱʘʝʪʩʷ ʩʧʝʢʪʨ 
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ʠʟʤʝʨʷʝʤʳʭ ʚʝʣʠʯʠʥ, ʧʦʚʳʰʘʝʪʩʷ ʪʦʯʥʦʩʪʴ ʨʷʜʘ ʠʟʤʝʨʝʥʠʡ, 

ʨʘʩʰʠʨʷʶʪʩʷ ʜʠʘʧʘʟʦʥʳ ʠʟʤʝʨʝʥʠʡ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʛʨʘʥʠʮ ʚʳʧʦʣʥʝʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ.  

ɺʳʙʠʨʘʷ ʩʧʦʩʦʙ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʩʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʰʢʦʣʴʥʠʢʠ, ʫʚʣʝʯʝʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʤʠ 

ʠʛʨʘʤʠ, ʧʦʨʦʡ ʪʝʨʷʶʪ ʛʨʘʥʴ ʤʝʞʜʫ ʨʝʘʣʴʥʦʩʪʴʶ ʠ ʚʠʨʪʫʘʣʴʥʳʤ 

ʤʠʨʦʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʚʦʜʷ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, 

ʥʝʦʙʭʦʜʠʤʦ ʚʩʷʢʠʡ ʨʘʟ ʧʦʜʯʝʨʢʠʚʘʪʴ ʩʚʷʟʴ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʠʭ 

ʘʥʘʣʠʟ ʩ ʨʝʘʣʴʥʦ ʠʟʫʯʘʝʤʳʤ ʷʚʣʝʥʠʝʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʦʜʠʢʘ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʩʣʝʜʫʶʱʠʝ 

ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ:  

1. ʤʦʥʪʘʞ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 

ʧʨʦʚʝʜʝʥʠʝ ʥʘʪʫʨʥʦʛʦ ʦʧʳʪʘ ʩ ʚʢʣʶʯʝʥʠʝʤ ʚ ʝʝ ʩʦʩʪʘʚ ʵʣʝʤʝʥʪʦʚ 

ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ; 

2. ʥʘʪʫʨʥʦʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʠʟʫʯʘʝʤʦʛʦ ʷʚʣʝʥʠʷ, ʨʝʛʠʩʪʨʘʮʠʷ 

ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ 

ʥʘʙʣʶʜʘʪʝʣʷ; 

3. ʨʝʛʠʩʪʨʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʠʟʫʯʘʝʤʦʛʦ ʷʚʣʝʥʠʷ ʜʘʪʯʠʢʘʤʠ ʮʠʬʨʦʚʦʡ 
ʣʘʙʦʨʘʪʦʨʠʠ, ʧʨʠ ʵʪʦʤ ʚʘʞʥʦ, ʯʪʦʙʳ ʩʨʝʜʠ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʙʳʣʠ 

ʠ ʪʝ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʨʘʙʦʪʳ ʜʘʪʯʠʢʘ 

ʧʫʪʝʤ ʧʨʷʤʳʭ ʠʟʤʝʨʝʥʠʡ ʠʣʠ ʢʦʩʚʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʥʘ ʦʩʥʦʚʝ 

ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʙʝʟ ʧʦʤʦʱʠ ʜʘʪʯʠʢʦʚ; 

4. ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ  

ʩ ʮʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ.  

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʦʙʥʦʡ ʤʝʪʦʜʠʢʠ. 

ʆʧʳʪ ʧʨʦʚʦʜʷʪ ʧʨʠ ʠʟʫʯʝʥʠʠ ʢʦʣʝʙʘʥʠʡ ʧʨʫʞʠʥʥʦʛʦ 

ʤʘʷʪʥʠʢʘ. 

ʎʝʣʴ ʦʧʳʪʘ: ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʨʦʚʝʨʠʪʴ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 

ʘʤʧʣʠʪʫʜʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʩʤʝʱʝʥʠʷ ʠ ʫʩʢʦʨʝʥʠʷ ʪʝʣʘ ʧʨʫʞʠʥʥʦʛʦ 

ʤʘʷʪʥʠʢʘ. 

ʇʦʷʩʥʝʥʠʷ ʢ ʵʢʩʧʝʨʠʤʝʥʪʫ. 

ʀʟ ʪʝʦʨʠʠ ʩʣʝʜʫʝʪ, ʯʪʦ ʫʨʘʚʥʝʥʠʝ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʧʨʫʞʠʥʥʦʛʦ ʤʘʷʪʥʠʢʘ ʠʤʝʝʪ ʚʠʜ ʭ = ʍʤcos(ɤt +ű), ʠʟ ʯʝʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ 

ʩʢʦʨʦʩʪʴ ʪʝʣʘ ʤʝʥʷʝʪʩʷ ʧʦ ʟʘʢʦʥʫ v = Vʤ sin(ɤt + ű + ˊ/2), ʘ ʫʩʢʦʨʝʥʠʝ -  

ʘ = ɸʤ cos(ɤt +ű + ˊ) , ʛʜʝ ʍʤ  - ʘʤʧʣʠʪʫʜʘ ʩʤʝʱʝʥʠʷ, ʘ  ɸʤ - ʘʤʧʣʠʪʫʜʘ 

ʫʩʢʦʨʝʥʠʷ, ʧʨʠʯʝʤ ɸʤ =  ɤ
2
 ʍʤ (1). ʉʦʦʪʥʦʰʝʥʠʝ (1) ʠ ʧʦʜʣʝʞʠʪ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʨʦʚʝʨʢʝ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʣʦʞʝʥʥʦʡ ʚʳʰʝ ʤʝʪʦʜʠʢʦʡ ʦʧʳʪ 

ʧʨʦʚʦʜʷʪ ʚ ʯʝʪʳʨʝ ʵʪʘʧʘ. 
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ʕʪʘʧ 1. ʀʩʧʦʣʴʟʫʷ ʜʝʪʘʣʠ ʰʪʘʪʠʚʘ, ʧʨʫʞʠʥʫ, ʛʨʫʟ, 

ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʤʝʪʨ, ʩʝʢʫʥʜʦʤʝʨ ʠ ʜʘʪʯʠʢ ʫʩʢʦʨʝʥʠʷ ʮʠʬʨʦʚʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʩʦʙʠʨʘʶʪ ʫʩʪʘʥʦʚʢʫ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʢʦʣʝʙʘʥʠʡ ʛʨʫʟʘ ʥʘ ʧʨʫʞʠʥʝ. ʂ ʛʨʫʟʫ ʧʨʠʢʨʝʧʣʷʶʪ ʜʘʪʯʠʢ ʫʩʢʦʨʝʥʠʷ, 

ʦʙʨʘʱʘʷ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦʙʳ ʩʪʨʝʣʢʘ ʥʘ ʝʛʦ ʢʦʨʧʫʩʝ ʙʳʣʘ 

ʥʘʧʨʘʚʣʝʥʘ ʚʝʨʪʠʢʘʣʴʥʦ. 

ʕʪʘʧ 2. ɻʨʫʟ ʦʪʢʣʦʥʷʶʪ ʦʪ ʧʦʣʦʞʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ, ʦʪʧʫʩʢʘʶʪ 

ʠ,  ʥʘʙʣʶʜʘʷ ʢʦʣʝʙʘʥʠʷ ʤʘʷʪʥʠʢʘ, ʠʟʤʝʨʷʶʪ ʩʝʢʫʥʜʦʤʝʨʦʤ ʧʝʨʠʦʜ ʊ. 

ʀʩʧʦʣʴʟʫʷ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʤʝʪʨ, ʠʟʤʝʨʷʶʪ ʘʤʧʣʠʪʫʜʫ ʢʦʣʝʙʘʥʠʡ 

ʍʤ. 

ʕʪʘʧ 3.  ɿʘʧʫʩʢʘʶʪ ʩʙʦʨ ʜʘʥʥʳʭ ʜʘʪʯʠʢʘ ʫʩʢʦʨʝʥʠʷ. ɼʘʥʥʳʝ 

ʠʟʤʝʨʝʥʠʡ ʚʳʚʦʜʷʪ ʥʘ ʵʢʨʘʥ ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ ʟʘʚʠʩʠʤʦʩʪʠ ʟʥʘʯʝʥʠʷ 

ʫʩʢʦʨʝʥʠʷ ʦʪ ʚʨʝʤʝʥʠ.  

ʕʪʘʧ 4. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʧʨʷʤʳʭ ʠʟʤʝʨʝʥʠʡ ʩʤʝʱʝʥʠʷ ʭ ʠ 

ʧʝʨʠʦʜʘ ʊ ʦʧʨʝʜʝʣʷʶʪ ʘʤʧʣʠʪʫʜʫ ʢʦʣʝʙʘʥʠʡ ʍʤ ʠ ʮʠʢʣʠʯʝʩʢʫʶ 

ʯʘʩʪʦʪʫ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ w0 (w0 = 2p/ʊ). ɺʳʯʠʩʣʷʶʪ ʧʦ 

ʬʦʨʤʫʣʝ (1) ʟʥʘʯʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʫʩʢʦʨʝʥʠʷ ɸʤ.ʚʳʯ. ʆʧʨʝʜʝʣʷʶʪ ʧʦ 

ʛʨʘʬʠʢʫ, ʧʦʩʪʨʦʝʥʥʦʤʫ ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ 

ʜʘʪʯʠʢʘ ʫʩʢʦʨʝʥʠʷ, ʟʥʘʯʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʠʟʤʝʥʝʥʠʷ ʵʪʦʡ ʚʝʣʠʯʠʥʳ - 

ɸʤ. ʉʨʘʚʥʠʚʘʷ ʟʥʘʯʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʫʩʢʦʨʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ 

ʢʦʩʚʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʠ ʧʨʷʤʦʛʦ ʠʟʤʝʨʝʥʠʷ, ʜʝʣʘʶʪ ʚʳʚʦʜ  

ʦ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʩʦʦʪʥʦʰʝʥʠʷ (1). 

ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʟʘʜʘʥʠʷ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ 

ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʧʦʩʪʨʦʝʥʥʦʤʫ ʛʨʘʬʠʢʫ ʧʝʨʠʦʜ ʠʟʤʝʥʝʥʠʷ ʫʩʢʦʨʝʥʠʷ ʠ 

ʩʨʘʚʥʠʪʴ ʝʛʦ ʩ ʧʝʨʠʦʜʦʤ ʢʦʣʝʙʘʥʠʡ ʊ. 

 

&  ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 
1. ʉʪʝʧʘʥʦʚ ʉ.ɺ. ʄʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ  ʜʣʷ ʫʯʝʙʥʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʠ ʧʨʦʝʢʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʬʠʟʠʢʝ. ʏʘʩʪʴ 1. ʃʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʠ 

ʧʨʘʢʪʠʢʫʤ ʜʣʷ ʙʘʟʦʚʦʛʦ ʠ ʫʛʣʫʙʣʝʥʥʦʛʦ ʫʨʦʚʥʝʡ / ʇʦʜ ʨʝʜ. 

ʇʠʯʫʛʠʥʘ ɺ.ʉ..- ʄ.:ʈɸ "ʀʃʔʌ",2016 . - 271ʩ.: ʠʣ. 

2. ʌʝʜʝʨʘʣʴʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʩʪʘʥʜʘʨʪ 

ʦʩʥʦʚʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

3. ʎʠʬʨʦʚʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ɸʨʭʠʤʝʜ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ  

ʢ ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦ ʬʠʟʠʢʝ. - ʄ.: ʀʥʩʪʠʪʫʪ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, 2012.  

4. ʎʠʬʨʦʚʳʝ ʣʘʙʦʨʘʪʦʨʠʠ ɽinstein. ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʧʦ ʬʠʟʠʢʝ. 

ʨʫʢʦʚʦʜʩʪʚʦ ʜʣʷ ʫʯʠʪʝʣʷ.- ʄ.: ʠʥʪ., 2013. ï 122 ʩ. 
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Concepts of technological education students in the Russian Federation 

ʍʦʪʫʥʮʝʚ ʖʨʠʡ ʃʝʦʥʪʴʝʚʠʯ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʀʥʩʪʠʪʫʪʘ 
ʬʠʟʠʢʠ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʄʇɻʋ. 

+ khotuntsev@mail.ru 
ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʪʨʝʙʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ  
ʚ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʘʭ, ʨʦʣʴ ʚ ʨʝʰʝʥʠʠ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʧʨʝʜʤʝʪʥʦʡ 
ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè ʚ ʰʢʦʣʝ ʠ ʧʦʨʫʯʝʥʠʝ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ɺ.ɺ. ʇʫʪʠʥʘ 
ʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʧʨʝʧʦʜʘʚʘʥʠʷ çʊʝʭʥʦʣʦʛʠʠè ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 
ʫʯʨʝʞʜʝʥʠʷʭ, ʫʣʫʯʰʝʥʠʠ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʧʠʩʘʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʦʟʜʘʥʥʦʡ 
ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʌ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 
ʢʦʥʮʝʧʮʠʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè, ʩʦʜʝʨʞʘʥʠʝ ʜʚʫʭ 
ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʘʢʪʠʢʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ 
ʢʦʥʮʝʧʮʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʮʝʥʢʝ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 
ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ. 

The article discusses the needs of the economy of the Russian Federation of skilled 
workers, role in the solution of this problem is the subject area "Technology" in the 
school and the order of the President of the Russian Federation Vladimir Putin on the 
improvement of teaching "Technology" in educational institutions, improvement of 
material-technical and personnel support of the educational process. Describes the 
activities created by the Ministry of education and science of the Russian Federation 
the working group for the development of the concept of teaching the subject area 
"Technology", the contents of the two developed practice-oriented and 
informationoriented concepts of technological education and assessment 
informationoriented of the concept of pedagogical community. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 
ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʥʮʝʧʮʠʷ, ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʢʘʜʨʘʭ, ʧʨʘʢʪʠʢʦʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ 
ʧʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ, ʤʘʪʝʨʠʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 
ʪʝʭʥʦʣʦʛʠʠ.   

Keywords: technological education, educational organizations, the concept, 
requirements, application-oriented subject area, material technology, 
information technology. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʰʘ ʩʪʨʘʥʘ ʠʩʧʳʪʳʚʘʝʪ ʦʩʪʨʫʶ ʥʝʭʚʘʪʢʫ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ (75% ʦʪ ʦʙʱʝʛʦ ʩʧʨʦʩʘ ʚ 2012 ʛʦʜʫ). 

ʂʘʜʨʦʚʳʡ ʛʦʣʦʜ ʧʦ ʨʘʙʦʯʠʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ ʩʦʩʪʘʚʠʣ  ʚ 2015 ʛʦʜʫ 

800000 ʯʝʣʦʚʝʢ. ʆ ʢʘʜʨʦʚʦʤ ʛʦʣʦʜʝ ʟʘʷʚʣʷʶʪ ʜʚʝ ʪʨʝʪʠ ʧʨʝʜʧʨʠʷʪʠʡ 

ʩʪʨʘʥʳ. ʂʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʥʝ ʭʚʘʪʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ 

ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ, ʦʙʦʨʦʥʥʦ-

ʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ, ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʡ ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʠ 
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ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  ʆʩʪʨʳʝ ʢʘʜʨʦʚʳʝ ʧʨʦʙʣʝʤʳ ʩʫʱʝʩʪʚʫʶʪ 

ʜʘʞʝ ʚ ʩʘʤʳʭ ʧʨʠʦʨʠʪʝʪʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ 

ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ, ʛʜʝ ʩʦʪʨʫʜʥʠʢʦʚ ʩʪʘʨʰʝ 50 ʣʝʪ -44%, 

ʘ ʧʝʥʩʠʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ -25%. ʈʘʙʦʯʠʭ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ  

ʚ ʈʦʩʩʠʠ ʦʩʪʘʣʦʩʴ ʤʝʥʝʝ 5%, ʘ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ 45-70%. 

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʢʘʜʨʦʚʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʢʦʥʦʤʠʢʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʠʛʨʘʝʪ ʧʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ çʊʝʭʥʦʣʦʛʠʷè  

ʚ ʰʢʦʣʝ. 

4 ʤʘʷ 2016 ʛʦʜʘ ʇʨʝʟʠʜʝʥʪ ʈʌ ɺ.ɺ. ʇʫʪʠʥ ʥʘʧʨʘʚʠʣ ʧʦʨʫʯʝʥʠʝ 

ʄʠʥʠʩʪʨʫ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʌ ɼ.ɺ. ʃʠʚʘʥʦʚʫ ʠ ʜʨʫʛʠʤ: çɺ ʮʝʣʷʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘʚʳʢʦʚ ʧʨʦʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʴʪʝ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʧʨʝʜʣʦʞʝʥʠʷ  

ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʨʝʧʦʜʘʚʘʥʠʷ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʫʯʝʙʥʦʛʦ ʧʨʝʜʤʝʪʘ çʊʝʭʥʦʣʦʛʠʷè, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ 

ʫʣʫʯʰʝʥʠʶ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʨʘʤʢʘʭ 

ʚʩʝʨʦʩʩʠʡʩʢʦʡ ʦʣʠʤʧʠʘʜʳ ʰʢʦʣʴʥʠʢʦʚ ʧʦ ʜʘʥʥʦʤʫ ʧʨʝʜʤʝʪʫ ʢʦʥʢʫʨʩʘ 

ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ ʦʙʫʯʘʶʱʠʭʩʷè. 

24 ʤʘʷ 2016 ʛʦʜʘ ʄʠʥʠʩʪʨ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʌ  

ɼ.ɺ. ʃʠʚʘʥʦʚ ʧʨʦʚʝʣ ʨʘʙʦʯʝʝ ʩʦʚʝʱʘʥʠʝ ʧʦ ʚʦʧʨʦʩʘʤ ʚʳʧʦʣʥʝʥʠʷ 

ʧʦʨʫʯʝʥʠʡ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʩʦʜʝʨʞʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɹʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ 

ʨʘʙʦʯʘʷ ʛʨʫʧʧʘ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʮʝʧʮʠʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè ʚ ʩʦʩʪʘʚʝ 39 ʯʝʣʦʚʝʢ. ɺ ʩʦʩʪʘʚʝ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ 

ʪʦʣʴʢʦ 6 ʯʝʣʦʚʝʢ ʩʚʷʟʘʥʳ ʩ ʧʨʝʧʦʜʘʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʚ ʰʢʦʣʝ. 

ʈʘʙʦʯʘʷ ʛʨʫʧʧʘ ʧʨʦʚʝʣʘ ʟʘʩʝʜʘʥʠʝ ʚ ʉʦʯʠ 13 ʠʶʣʷ ʠ ʥʘ ɺɼʅʍ  

ʚ ʄʦʩʢʚʝ 22 ʠʶʣʷ. ɹʳʣʠ ʩʦʟʜʘʥʳ ʜʚʝ ʧʦʜʛʨʫʧʧʳ çʌʦʨʤʠʨʦʚʘʥʠʝ 

ʮʝʣʝʚʦʛʦ ʦʙʨʘʟʘ (ʢʦʥʮʝʧʮʠʠ)è ʠ çʆʣʠʤʧʠʘʜʘ ʧʦ ʪʝʭʥʦʣʦʛʠʠè, ʘ ʪʘʢʞʝ 

ʛʨʫʧʧʘ ʵʢʩʧʝʨʪʦʚ. 

20 ʠʶʣʷ 2016 ʛʦʜʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ɸʢʘʜʝʤʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʵʢʩʧʝʨʪʥʳʡ ʩʝʤʠʥʘʨ çʕʢʩʧʝʨʪʥʦʝ ʦʙʩʫʞʜʝʥʠʝ ʚ ʨʘʤʢʘʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʢʩʧʝʨʪʥʦʡ ʛʨʫʧʧʳ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ çʊʝʭʥʦʣʦʛʠʷè,  

ʛʜʝ ʦʙʩʫʞʜʘʣʠʩʴ ʧʨʘʢʪʠʢʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʢʦʥʮʝʧʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʧʨʦʬ. ʖ.ʃ. ʍʦʪʫʥʮʝʚʘ 

(ʄʇɻʋ), ʧʨʦʬ. ɺ.ʄ. ʂʘʟʘʢʝʚʠʯʘ (ʈɸʆ), ʧʨʦʬ. ʃ.ʅ. ʉʝʨʝʙʨʝʥʥʠʢʦʚʘ 

(ʗɻʇʋ). 

ɺ ʢʦʥʮʝʧʮʠʠ ʖ.ʃ. ʍʦʪʫʥʮʝʚʘ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʠʤʝʥʥʦ  

ʧʨʠ ʠʟʫʯʝʥʠʠ  ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè ʦʙʫʯʘʶʱʠʝʩʷ 

ʜʦʣʞʥʳ ʧʦʣʫʯʠʪʴ ʠʩʭʦʜʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʫʤʝʥʠʷ ʘʥʘʣʠʟʘ ʠ 

ʪʚʦʨʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ, ʵʥʝʨʛʠʠ ʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ, 
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ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʠʟʛʦʪʦʚʣʝʥʠʷ, ʦʮʝʥʢʠ ʧʨʦʮʝʩʩʦʚ ʠ ʠʟʜʝʣʠʡ ʟʥʘʥʠʷ 

ʠ ʫʤʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʠʣʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʧʨʠʢʣʘʜʥʦʛʦ 

ʪʚʦʨʯʝʩʪʚʘ, ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʤʠʨʝ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʦʩʬʝʨʳ, 

ʚʣʠʷʥʠʠ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʦʙʱʝʩʪʚʦ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʦ ʩʬʝʨʘʭ 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʧʝʢʪʨʝ 

ʧʨʦʬʝʩʩʠʡ ʠ ʧʫʪʷʭ ʩʘʤʦʦʮʝʥʢʠ ʩʚʦʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʀʥʪʝʨʝʩʳ ʥʘʰʝʡ 

ʩʪʨʘʥʳ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʪʨʝʙʫʶʪ, ʯʪʦʙʳ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʙʳʣʦ ʦʙʨʘʱʝʥʦ ʥʘ ʦʨʠʝʥʪʘʮʠʶ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘ ʠʥʞʝʥʝʨʥʦ-

ʪʝʭʥʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʬʝʨʝ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ.          

ʇʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ çʊʝʭʥʦʣʦʛʠʷè, ʩʠʥʪʝʟʠʨʫʶʱʘʷ 

ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʝ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʝ ʠ ʛʫʤʘʥʠʪʘʨʥʳʝ ʟʥʘʥʠʷ, ʨʘʩʢʨʳʚʘʝʪ ʩʧʦʩʦʙʳ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʘʛʤʘʪʠʯʝʩʢʫ ʁ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʵʪʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠʛʨʘʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ 

ʧʨʦʝʢʪʥʘʷ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ ʠʭ ʪʚʦʨʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ. 

ʇʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ çʊʝʭʥʦʣʦʛʠʷè ʧʨʠ ʥʘʣʠʯʠʠ 

ʤʘʪʝʨʠʘʣʴʥʦʛʦ, ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʠ ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʦʡ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʙʣʘʩʪʴʶ ʚ 

ʰʢʦʣʝ, ʚ ʢʦʪʦʨʦʡ ʧʨʘʢʪʠʯʝʩʢʠ ʨʝʘʣʠʟʫʶʪʩʷ ʟʥʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʠ ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ, 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʝʞʧʨʝʜʤʝʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʪʠʭ ʜʠʩʮʠʧʣʠʥ ʠ 

ʪʝʭʥʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘʚʳʢʠ ʠ ʫʤʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʧʨʦʝʢʪʥʦʡ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ, ʩʪʦʣʴ ʥʝʦʙʭʦʜʠʤʳʝ 

ʨʘʙʦʪʥʠʢʘʤ ʚʩʝʭ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʬʝʩʩʠʡ ʩʦʟʠʜʘʪʝʣʴʥʦʛʦ ʪʨʫʜʘ. 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʤʠʨʦʚʦʡ ʦʧʳʪ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʣʦʜʝʞʠ, 

ʧʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ çʊʝʭʥʦʣʦʛʠʷè ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ ʪʨʝʪʴʝʡ, 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʤʧʦʥʝʥʪʦʡ, ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʥʘʨʷʜʫ ʩ 

ʛʫʤʘʥʠʪʘʨʥʦʡ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʦʡ ʢʦʤʧʥʝʥʪʘʤʠ ʧʨʝʜʦʩʪʘʚʣʷʷ ʠʤ: 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʠʪʴ ʥʘ ʧʨʘʢʪʠʢʝ ʠ ʪʚʦʨʯʝʩʢʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʥʘʥʠʷ 

ʦʩʥʦʚ ʥʘʫʢ ʚ ʦʙʣʘʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ. ʊʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ 

ʧʝʨʝʭʦʜʘ ʦʙʫʯʘʶʱʠʭʩʷ ʦʪ ʦʙʱʝʛʦ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ 

ʦʙʨʘʟʦʚʘʥʠʶ ʥʝʧʨʝʨʳʚʥʦʤʫ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʶ ʠ ʪʨʫʜʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʫʚʝʣʠʯʠʪʴ ʯʠʩʣʦ ʯʘʩʦʚ ʥʘ ʠʟʫʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ  

ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ʜʦ 2 ʯʘʩʦʚ ʚ ʥʝʜʝʣʶ, ʚ 5-9 ʢʣʘʩʩʘʭ ʜʦ 2-3 ʯʘʩʦʚ  



ʅʘʫʢʘ ï ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ 75 

ʚ ʥʝʜʝʣʶ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʠʟʫʯʝʥʠʝʤ ʯʝʨʯʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʝʤ 

ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 2 ʯʘʩʘ ʚ ʩʪʘʨʰʝʡ ʰʢʦʣʝ 

ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʦʬʠʣʴʥʦʡ ʠ ʥʘʯʘʣʴʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ. 30% ʚʨʝʤʝʥʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʜʝʣʠʪʴ ʥʘ ʠʟʫʯʝʥʠʝ 

ʪʝʦʨʠʠ, 70% ʚʨʝʤʝʥʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʠʟ ʥʠʭ 75% 

ʚʨʝʤʝʥʠ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ ʠ 25 % ʚʨʝʤʝʥʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʧʨʦʝʢʪʦʚ. ʉʦʜʝʨʞʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʊʝʭʥʦʣʦʛʠʷè ʜʦʣʞʥʦ 

ʚʢʣʶʯʘʪʴ ʧʨʠʥʮʠʧʳ ʧʨʝʦʙʨʘʟʫʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ ʧʦʥʷʪʠʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʟʥʘʢʦʤʩʪʚʦ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʩ ʨʦʙʦʪʦʪʝʭʥʠʢʦʡ, ʠʟʫʯʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ  

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʨʘʙʦʪʢʫ ʜʦʩʪʫʧʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ: ʜʨʝʚʝʩʠʥʳ, ʤʝʪʘʣʣʘ, ʪʢʘʥʠ, ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, 

ʢʘʨʘʥʜʘʰʥʫʶ ʠ ʢʦʤʧʴʶʪʝʨʥʫʶ ʛʨʘʬʠʢʫ, ʧʨʦʬʦʨʠʝʥʪʘʮʠʶ ʠ 

ʪʚʦʨʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʦʚ ʠ ʦʩʚʦʝʥʠʝ 

ʧʨʦʝʢʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ. 

ʂʨʘʪʢʦʝ ʩʦʜʝʨʞʘʥʠʝ çʊʝʭʥʦʣʦʛʠʠè ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʜʚʫʤʷ ʩʣʦʚʘʤʠ 

çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝè. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʷʚʣʷʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʇʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ çʊʝʭʥʦʣʦʛʠʷè ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʘ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʫʯʠʪʝʣʷʤʠ, 

ʨʝʛʫʣʷʨʥʦ ʧʨʦʭʦʜʷʱʠʤʠ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

28 ʥʦʷʙʨʷ 2016 ʛ ʚ ʛ. ʉʦʯʠ, ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʮʝʥʪʨʝ 

çʉʠʨʠʫʩè ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ɺʩʝʨʦʩʩʠʡʩʢʦʝ ʩʦʚʝʱʘʥʠʝ ʫʯʠʪʝʣʝʡ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ, ʦʨʛʘʥʠʟʦʚʘʥʥʦʝ ʄʠʥʠʩʪʝʨʩʪʚʦʤ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʌ. ɺ ʨʘʙʦʪʝ ʩʦʚʝʱʘʥʠʷ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ 44 ʨʝʛʠʦʥʦʚ. 

ʉ ʜʦʢʣʘʜʦʤ ʚʳʩʪʫʧʠʣ ʜʠʨʝʢʪʦʨ ʀʌʊʀʉ ʄʇɻʋ ʉ.ɸ. ʃʦʚʷʛʠʥ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʠʤ çʂʦʥʮʝʧʮʠʷ ʧʨʝʜʤʝʪʥʦʛʦ ʫʯʝʙʥʦʛʦ ʧʨʝʜʤʝʪʘ 

çʊʝʭʥʦʣʦʛʠʷè ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠè ʧʦʜʯʝʨʢʠʚʘʣʘ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʫʶ ʨʦʣʴ ʀʂʊ  

ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ çʊʝʭʥʦʣʦʛʠʠè ʠ ʜʨʫʛʠʭ ʰʢʦʣʴʥʳʭ ʧʨʝʜʤʝʪʦʚ. 

ʂʦʥʮʝʧʮʠʷ ʙʳʣʘ ʧʦʜʚʝʨʛʥʫʪʘ ʨʘʟʛʨʦʤʥʦʡ ʢʨʠʪʠʢʝ ʠ ʦʪʧʨʘʚʣʝʥʘ  

ʥʘ ʜʦʨʘʙʦʪʢʫ. ɼʨʫʛʠʝ ʢʦʥʮʝʧʮʠʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ, ʠ ʨʘʙʦʪʘ ʪʦʣʴʢʦ 

ʩ ʢʦʥʮʝʧʮʠʝʡ ʉ.ɸ.ʃʦʚʷʛʠʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ.  

ʆʜʥʘʢʦ ʚ ʀʥʪʝʨʥʝʪʝ ʥʘ ʩʘʡʪʝ technology.rg.mon@yandex.ru 

ʩ 24 ʷʥʚʘʨʷ  2017 ʜʦ 31 ʷʥʚʘʨʷ ʵʪʦʛʦ ʛʦʜʘ ʙʳʣʘ ʚʳʚʝʰʝʥʘ ʜʣʷ 

ʦʙʩʫʞʜʝʥʠʷ ʠʤʝʥʥʦ ʵʪʘ ʥʝʤʥʦʛʦ ʜʦʨʘʙʦʪʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ɸ.ʃ. 

ʉʝʤʝʥʦʚʘ ʠ ʉ.ɸ. ʃʦʚʷʛʠʥʘ. 

ɺ ʥʝʡ ʛʦʚʦʨʠʪʩʷ ʩʣʝʜʫʶʱʝʝ:  

mailto:technology.rg.mon@yandex.ru
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çʅʘ ʢʘʞʜʦʤ ʠʟ ʫʨʦʚʥʝʡ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʦʙʨʘʟʦʤ ʠ ʧʨʝʝʤʩʪʚʝʥʥʦ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʭʥʦʣʦʛʠʠ  

(ʚ ʪʦʤ ʯʠʩʣʝ ï ʦʙʦʟʥʘʯʝʥʥʳʝ ʚ ʅʘʮʠʦʥʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʠʥʠʮʠʘʪʠʚʝ, ʜʘʣʝʝ ï ʅʊʀ), ʷʚʣʷʶʱʠʝʩʷ ʦʩʥʦʚʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ, ʫʩʪʦʡʯʠʚʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʈʦʩʩʠʠ ʥʘ ʚʥʝʰʥʝʤ ʨʳʥʢʝ, ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʚʳʟʦʚʳ 

ʚʨʝʤʝʥʠ ʩ ʫʯʝʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʨʦʜʳ, ʯʝʣʦʚʝʢʘ ʠ 

ʪʝʭʥʠʢʠ, ʩʦʮʠʘʣʴʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʛʣʦʙʘʣʴʥʦʛʦ ʢʦʥʚʝʨʛʝʥʪʥʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʯʝʨʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʛʫʤʘʥʠʪʘʨʥʳʭ ʠ 

ʩʦʮʠʘʣʴʥʳʭ ʥʘʫʢ: 

ʮʠʬʨʦʚʳʝ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʠ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ, ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ; 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʘʷ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʘʷ ʵʥʝʨʛʝʪʠʢʘ, ʥʦʚʳʝ 

ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ, ʩʧʦʩʦʙʳ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ;  

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʘʷ ʤʝʜʠʮʠʥʘ, ʪʝʭʥʦʣʦʛʠʠ 

ʟʜʦʨʦʚʴʝʩʙʝʨʝʞʝʥʠʷ, ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʝ 

ʘʛʨʦ- ʠ ʘʢʚʘʭʦʟʷʡʩʪʚʦ, ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʭʨʘʥʝʥʠʝ ʠ ʵʬʬʝʢʪʠʚʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ;  

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʪʝʭʥʦʛʝʥʥʳʤ, ʙʠʦʛʝʥʥʳʤ, ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʤ 

ʫʛʨʦʟʘʤ, ʘ ʪʘʢʞʝ ʢʠʙʝʨʫʛʨʦʟʘʤ ʠ ʠʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʦʧʘʩʥʦʩʪʠ  

ʜʣʷ ʦʙʱʝʩʪʚʘ, ʵʢʦʥʦʤʠʢʠ ʠ ʛʦʩʫʜʘʨʩʪʚʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʜʝʨʞʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

ʚ ʦʩʥʦʚʥʦʡ ʩʚʦʝʡ ʯʘʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʥʜʫʩʪʨʠʘʣʴʥʦʤʫ ʠ 

ʜʦʠʥʜʫʩʪʨʠʘʣʴʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩ ʦʩʚʦʝʥʠʝʤ ʧʨʠʝʤʦʚ 

ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʪʨʫʜʘ ʠ ʜʝʢʦʨʘʪʠʚʥʦ-ʧʨʠʢʣʘʜʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ.  

ʆʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʟʥʘʢʦʤʩʪʚʦ ʩ ʤʝʪʦʜʘʤʠ ʨʫʯʥʦʡ ʠ ʩʣʘʙʦ-ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʤʘʪʝʨʠʘʣʦʚ ï ʜʝʨʝʚʘ, ʤʝʪʘʣʣʦʚ, ʪʢʘʥʝʡ, 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷè. 

ʅʠʢʘʢʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʫʣʴʪʫʨʳ ʪʨʫʜʘ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʳ ʧʨʠ ʦʩʚʦʝʥʠʠ ʜʦʩʪʫʧʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʵʪʦʡ 

ʢʦʥʮʝʧʮʠʠ ʥʝʪ. 

ʆʪ ʩʧʝʮʠʘʣʠʩʪʦʚ ʤʥʦʛʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ: ʊʫʣʴʩʢʦʛʦ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʃ.ʅ, ʊʦʣʩʪʦʛʦ, ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʇʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ɸ.ʀ. ɻʝʨʮʝʥʘ, 

ʗʨʦʩʣʘʚʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʇʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ  

ʠʤ. ʂ.ɼ. ʋʰʠʥʩʢʦʛʦ, ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
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ʋʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʍ.ʅ. ɹʝʨʙʝʢʦʚʘ, ʉʳʢʪʳʚʢʘʨʩʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʋʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʇ.ʉʦʨʦʢʠʥʘ, ʀʨʢʫʪʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʋʥʠʚʝʨʩʠʪʝʪʘ (ʇʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʀʥʩʪʠʪʫʪʘ), ʏʝʣʷʙʠʥʩʢʦʛʦ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʇʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ ʠ ʜʨ., ʤʥʦʛʠʭ 

ʫʯʠʪʝʣʝʡ ʠ ʤʝʪʦʜʠʩʪʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ,  ʦʪ ɸʩʩʦʮʠʘʮʠʠ 

ʩʦʜʝʡʩʪʚʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʨʘʟʦʚʘʥʠʷ ʋʣʴʷʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠʠ ʠʟ 

ʈɸʆ ʧʦʩʪʫʧʘʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʦʪʟʳʚʳ ʥʘ ʵʪʫ ʢʦʥʮʝʧʮʠʶ. ʆʜʥʘʢʦ 

ʜʨʫʛʠʝ ʢʦʧʮʝʧʮʠʠ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ ʚʳʚʝʰʝʥʳ ʥʝ ʙʳʣʠ. ʇʨʝʜʩʪʦʠʪ 

ʙʦʨʴʙʘ ʩ çʨʝʚʦʣʶʮʠʦʥʝʨʘʤʠè ʟʘ ʧʨʘʢʪʠʢʦʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ 

ʢʦʥʮʝʧʮʠʶ. 

 

&  ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 
1. ʌʝʜʝʨʘʣʴʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ʦʙʱʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʄ., ʇʨʦʩʚʝʱʝʥʠʝ, 2011. 
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʘʚʪʦʨ ʧʨʝʜʧʨʠʥʷʣ ʧʦʧʳʪʢʫ ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʢʦʥʮʝʧʮʠʶ 
ʮʝʥʥʦʩʪʥʦ-ʩʤʳʩʣʦʚʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʠʪʝʣʷ ʠ 
ʫʯʘʱʠʭʩʷ. 

In this article, the author has attempted to construct a concept of value-meaning of 
education joint activities of the teacher and the students. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʯʥʦʩʪʥʦʝ ʨʘʟʚʠʪʠʝ, ʮʝʥʥʦʩʪʥʦ-ʩʤʳʩʣʦʚʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, 
ʩʦʚʤʝʩʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

Keywords: personal development, value-semantic education, joint activity. 

ɺ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʦʙʫʯʝʥʠʷ ʬʠʟʠʢʝ XX ʚʝʢʘ ʥʘʫʯʥʳʡ 

ʤʝʪʦʜ ʧʦʟʥʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʯʝʨʝʟ ʧʦʩʪʘʥʦʚʢʫ ʵʢʩʧʝʨʠʤʝʥʪʘ, 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʧʳʪʦʚ ʠ ʠʟʫʯʝʥʠʷ ʧʦʥʷʪʠʡʥʦʛʦ ʘʧʧʘʨʘʪʘ ʪʝʤʳ ʚ 

ʨʘʤʢʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘ.  

ɺ ʤʦʜʝʣʠ ʦʙʫʯʝʥʠʷ ʬʠʟʠʢʝ XXI  ʚʝʢʘ, ʨʝʘʣʠʟʫʶʱʝʡ ʣʠʯʥʦʩʪʥʦ-

ʩʤʳʩʣʦʚʦʝ ʨʘʟʚʠʪʠʝ ʫʯʘʱʠʭʩʷ, ʧʦʩʪʘʥʦʚʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʝʛʦ ʦʩʤʳʩʣʝʥʠʝʤ, ʪ.ʝ. ʧʝʨʝʚʦʜʦʤ ʩʦʜʝʨʞʘʥʠʷ ʚ 

ʤʦʜʝʣʠ, ʩʭʝʤʳ, ʦʪʥʦʰʝʥʠʷ, ʛʨʘʬʠʯʝʩʢʠʝ ʢʦʥʩʪʨʫʢʪʳ. ɻʨʘʬʠʯʝʩʢʦʝ, 

çʟʥʘʢʦʚʦʝè, ʥʝ ʧʦʥʷʪʠʡʥʦʝ ʚʳʨʘʞʝʥʠʝ ʟʥʘʥʠʷ ʢʦʥʩʪʨʫʠʨʫʝʪʩʷ 

ʫʯʝʥʠʢʦʤ ʥʘ ʫʨʦʢʝ ʚ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʫʯʠʪʝʣʝʤ. ʈʦʣʴ 

ʫʯʠʪʝʣʷ ʚ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʩʪʘʥʦʚʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ 

ʦʩʤʳʩʣʝʥʠʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʠʚʳʯʥʦʡ; ʝʤʫ 

ʧʨʠʭʦʜʠʪʩʷ ʠʟʦʙʨʝʪʘʪʴ ʥʘ ʫʨʦʢʝ ʚʤʝʩʪʝ ʩ ʫʯʘʱʠʤʠʩʷ ʦʩʦʙʫʶ, 

ʟʥʘʢʦʚʫʶ ʩʠʩʪʝʤʫ, ʚʳʧʦʣʥʷʶʱʫʶ ʬʫʥʢʮʠʶ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ. 

ʇʨʠʯʸʤ, ʚ ʧʨʦʮʝʜʫʨʝ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʷʟʳʢʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʞʝʩʪʦʚʳʡ ʷʟʳʢ, ï ʩʠʩʪʝʤʘ ʩʠʤʚʦʣʠʯʝʩʢʘʷ, 

ʧʦʟʚʦʣʷʝʪ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʫʯʘʱʠʭʩʷ ʯʝʨʝʟ ʜʝʡʩʪʚʠʷ ʧʝʨʝʤʝʱʝʥʠʷ ʨʫʢ 

ʚʤʝʩʪʝ ʩ ʧʨʝʜʤʝʪʘʤʠ ʠ ʪʘʢ ʦʩʚʘʠʚʘʪʴ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʩʠʪʫʘʮʠʶ. ɽʩʣʠ 



ʉʦʚʨʝʤʝʥʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ 79 

ʧʦʠʥʪʝʨʝʩʦʚʘʪʴʩʷ ʫ ʫʯʝʥʠʢʘ, ʯʪʦ ʩ ʥʠʤ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʦʮʝʩʩʝ 

ʠʤʠʪʘʮʠʠ ʜʚʠʞʝʥʠʷ, ʪʦ ʤʦʞʥʦ ʫʩʣʳʰʘʪʴ ʦʪʚʝʪ: çʷ ʢʘʢ ʙʳ ʥʘʭʦʞʫʩʴ 

ʚʥʫʪʨʠ ʷʚʣʝʥʠʷ, ʷ ʥʘʯʠʥʘʶ ʯʫʚʩʪʚʦʚʘʪʴ ʩʙʣʠʞʝʥʠʝ ʦʙʲʝʢʪʦʚè.  

ʉʣʦʞʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʚ ʚʦʩʧʨʠʷʪʠʠ ʥʦʚʦʛʦ ʧʨʠʚʝʣʠ ʘʚʪʦʨʘ  

ʢ ʦʩʦʟʥʘʥʠʶ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʘʪʴ ʤʦʜʝʣʴ ʦʙʫʯʝʥʠʷ, ʚ ʢʦʪʦʨʦʡ 

ʩʦʜʝʨʞʘʥʠʝ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʫʯʠʪʝʣʴ ʧʝʨʝʚʦʜʠʪ ʩ ʦʙʲʝʢʪʠʚʥʦʛʦ 

ʫʨʦʚʥʷ ʟʥʘʯʝʥʠʡ ʥʘ ʣʠʯʥʦʩʪʥʦ-ʩʤʳʩʣʦʚʦʡ ʫʨʦʚʝʥʴ ʚ ʩʦʚʤʝʩʪʥʦʤ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ. ɸʚʪʦʨʩʢʘʷ ʢʦʥʮʝʧʮʠʷ ʢʘʢ ʦʧʨʝʜʝʣʝʥʥʘʷ ʬʠʣʦʩʦʬʠʷ 

ʠʤʝʝʪ ʜʚʝ ʯʘʩʪʠ: ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʠ ʜʠʜʘʢʪʠʯʝʩʢʫʶ.  

ʇʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʯʘʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʫʯʠʪʝʣʝʤ ʩʦʜʝʨʞʘʥʠʷ ʠʟʫʯʘʝʤʦʡ ʪʝʤʳ ʚ ʪʘʢʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʯʪʦʙʳ ʧʨʦʯʪʝʥʠʝ ʝʝ ʫʯʘʱʠʤʠʩʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʦʪʢʨʳʪʠʶ ʬʠʟʠʯʝʩʢʦʛʦ ʟʥʘʥʠʷ; ʜʠʜʘʢʪʠʯʝʩʢʘʷ 

ʯʘʩʪʴ ʦʨʛʘʥʠʟʫʝʪ ʩʪʨʫʢʪʫʨʫ ʧʨʦʝʢʪʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʠʟʫʯʘʝʤʦʡ ʪʝʤʳ ʪʘʢ, ʯʪʦʙʳ ʚʩʝ ʤʦʜʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʩʚʷʟʳʚʘʣʠʩʴ ʙʳ ʚ 

ʦʩʦʙʦʡ ʮʝʥʥʦʩʪʥʦ-ʩʤʳʩʣʦʚʦʡ ʬʦʨʤʝ, ʧʦʥʠʤʘʝʤʦʡ ʫʯʝʥʠʢʘʤʠ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʦʝʢʪʘ çʉʦʚʤʝʩʪʥʦʝ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝè ʷʚʣʷʝʪʩʷ ʥʘʧʠʩʘʥʠʝ ʩʮʝʥʘʨʠʷ ʠʟʫʯʘʝʤʦʡ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʩʠʪʫʘʮʠʠ, ʚ ʩʦʟʜʘʥʠʠ ʢʦʪʦʨʦʛʦ ʫʯʘʱʠʝʩʷ ʧʨʠʥʠʤʘʶʪ 

ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ, ʩʦʟʜʘʚʘʷ ʩʦʙʩʪʚʝʥʥʳʝ ʦʙʨʘʟʥʦ-ʩʠʤʚʦʣʠʯʝʩʢʠʝ 

ʤʦʜʝʣʠ. ʈʝʘʣʠʟʘʮʠʷ ʥʦʚʦʛʦ ʚʦʟʤʦʞʥʘ ʚ ʨʘʤʢʘʭ ʫʯʝʙʥʦʡ ʟʘʜʘʯʠ ʢʘʢ 

ʬʦʨʤʳ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʠʪʝʣʷ ʠ ʫʯʝʥʠʢʘ. ʇʨʠʯʝʤ, ʢʘʞʜʳʡ 

ʠʟ ʫʯʘʩʪʥʠʢʦʚ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʦʝʢʪʘ ʚʳʧʦʣʥʷʝʪ ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʠ, 

ʦʧʠʩʘʥʥʳʝ ʜʘʣʝʝ ʚ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ.  

ʇʦʷʚʣʝʥʠʝ ʚ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʦʨʤʫʣ 
060 , 1000 , 80S t m V Q cm= = =  ʠʟʤʝʥʷʝʪ ʥʘʰʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ  

ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʯʪʝʥʠʷ ʫʩʣʦʚʠʷ ʟʘʜʘʯ ʫʯʝʥʠʢʘʤʠ. ʕʪʦ ʷʚʣʝʥʠʝ 

çʚʩʪʨʘʠʚʘʥʠʷ ʮʠʬʨ ʚ ʬʦʨʤʫʣʳè ï ʥʦʚʦʝ, ʠ ʦʙʲʷʩʥʷʝʪʩʷ ʫʯʘʱʠʤʠʩʷ 7-ʭ 

ʢʣʘʩʩʦʚ ʫʜʦʙʩʪʚʦʤ ʧʦʥʠʤʘʥʠʷ. ʆʙʲʷʩʥʝʥʠʝ ʵʪʦʤʫ ʥʝʦʙʳʯʥʦʤʫ 

ʷʚʣʝʥʠʶ ʥʘʰʣʦʩʴ ʚ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢʘʭ: ʧʩʠʭʦʣʠʥʛʚʠʩʪʠʢʝ, 

ʩʝʤʠʦʪʠʢʝ ʠ ʬʠʟʠʦʣʦʛʠʠ.  

ʋʯʸʥʳʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦʩʧʨʠʷʪʠʝ ʠʥʬʦʨʤʘʮʠʠ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʘʢʠʭ ʪʦʥʢʠʭ ʩʬʝʨʘʭ, ʢʘʢ ʨʘʮʠʦʥʘʣʴʥʳʡ ʠ 

ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʧʣʘʥʳ. ɹʳʣʠ ʦʪʢʨʳʪʳ ʦʩʦʙʝʥʥʦʩʪʠ ʣʝʚʦʧʦʣʫʰʘʨʥʦʡ 

ʩʪʨʘʪʝʛʠʠ ʤʳʰʣʝʥʠʷ: ʩʦʟʜʘʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ 

ʩʪʫʧʝʥʯʘʪʦʝ ʧʦʟʥʘʥʠʝ; ʘ ʪʘʢʞʝ ʩʧʝʮʠʬʠʢʘ ʧʨʘʚʦʧʦʣʫʰʘʨʥʦʡ ʩʪʨʘʪʝʛʠʠ 

ï ʩʦʟʜʘʚʘʪʴ ʦʙʨʘʟ,r ʢʘʢ ʙʳ ʩʭʚʘʪʳʚʘʷ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʩʠʪʫʘʮʠʶ 

ʤʦʤʝʥʪʘʣʴʥʦ. ʉʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʣʝʚʦʧʦʣʫʰʘʨʥʘʷ ʩʪʨʘʪʝʛʠʷ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʦʪʙʠʨʘʝʪ ʥʝʤʥʦʛʠʝ, ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʳʝ 

ʩʚʝʜʝʥʠʷ ʦʙ ʦʙʲʝʢʪʝ ʠ ʩʦʟʜʘʸʪ ʘʙʩʪʨʘʢʪʥʳʝ ʩʭʝʤʳ, ʚ ʢʦʪʦʨʳʭ 
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ʩʫʱʝʩʪʚʫʶʪ ʩʚʷʟʠ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʟʥʘʢʘʤʠ. ʇʦʩʢʦʣʴʢʫ ʫʯʘʱʠʝʩʷ  

7-ʭ ʢʣʘʩʩʦʚ ʚ ʦʩʥʦʚʥʦʤ ʦʙʣʘʜʘʶʪ ʥʘʛʣʷʜʥʦ-ʦʙʨʘʟʥʳʤ ʤʳʰʣʝʥʠʝʤ,  

ʪʦ ʧʦʷʚʣʝʥʠʝ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʬʦʨʤʫʣ, çʫʜʦʙʥʳʭè ʚ ʧʦʥʠʤʘʥʠʠ, 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʘʚʦʧʦʣʫʰʘʨʥʦʡ ʩʪʨʘʪʝʛʠʠ ʤʳʰʣʝʥʠʷ. 

ʉʝʛʦʜʥʷ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʘʙʩʪʨʘʢʪʥʳʭ ʬʦʨʤʫʣ ʠ 

çʫʜʦʙʥʳʭè ï ʷʚʣʝʥʠʝ ʦʙʳʯʥʦʝ. ɺʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʟʥʘʢʦʚ 

ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʥʦʚʦʡ ʤʦʜʝʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ.  

ɺ ʮʝʥʥʦʩʪʥʦ-ʩʤʳʩʣʦʚʦʡ ʤʦʜʝʣʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʟʚʘʥʥʦʡ ʘʚʪʦʨʦʤ 

çʌʠʟʠʢʘ ʦʙʨʘʟʦʚè, ʩʚʷʟʳʚʘʥʠʝ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʟʥʘʢʦʚ ʠ ʩʠʤʚʦʣʦʚ  

ʚ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʙʳʣʦ ʚʦʟʚʝʜʝʥʦ ʚ ʧʨʠʥʮʠʧ ˉ 1. 

ɹʣʘʛʦʜʘʨʷ ʧʨʠʥʮʠʧʫ ʟʥʘʢʦʚʦʡ ʘʩʠʤʤʝʪʨʠʠ ʫʯʝʥʠʢ ʩʪʘʥʦʚʠʪʩ ̫

ʧʘʨʪʥʸʨʦʤ ʚ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʩʦʜʝʨʞʘʥʠʷ, ʘʢʪʠʚʥʳʤ ʫʯʘʩʪʥʠʢʦʤ. 

ɺʪʦʨʦʡ ʧʨʠʥʮʠʧ ʙʳʣ ʥʘʟʚʘʥ ʧʨʠʥʮʠʧʦʤ ʠʟʙʳʪʦʯʥʦʩʪʠ.  

ʆʥ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʤʦʜʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʦʩʥʦʚʝ 

ʫʯʝʪʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʦʙʫʯʘʶʱʝʛʦʩʷ. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ 

ʧʨʠʥʮʠʧʫ ʚʦʟʤʦʞʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʙʩʪʨʘʢʪʥʳʭ 

ʤʦʜʝʣʝʡ ʠ çʫʜʦʙʥʳʭè.  

ʂʘʢʫʶ ʛʠʧʦʪʝʟʫ ʤʦʞʥʦ ʫʩʤʦʪʨʝʪʴ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠʟʙʳʪʦʯʥʳʭ ʤʦʜʝʣʴʥʳʭ ʩʨʝʜʩʪʚ? 

ü ɺʦ-ʧʝʨʚʳʭ, ʤʥʦʛʦʦʙʨʘʟʠʝ ʩʪʨʦʠʪ ʤʥʦʛʦʟʥʘʯʥʳʡ, ʩʠʥʪʝʪʠʯʝʩʢʠʡ 
ʪʠʧ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʛʣʫʙʣʝʥʠʶ ʟʥʘʥʠʡ. 

ü ɺʦ-ʚʪʦʨʳʭ, ʤʥʦʛʦʦʙʨʘʟʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʚʳʙʦʨʘ,  

ʪ.ʝ. ʧʦʠʩʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʦʥʩʪʨʫʠʨʫʝʤʦʡ ʟʥʘʢʦʚʦʡ ʨʝʘʣʴʥʦʩʪʠ 

ʫʩʣʦʚʠʷʤ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʩʠʪʫʘʮʠʠ.  

ʇʨʠʥʮʠʧ ʠʟʙʳʪʦʯʥʦʩʪʠ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦʩʪʴ 

ʨʘʟʥʦʛʦ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʚʝʩʪʠ ʤʝʪʦʜ ʧʦʟʥʘʥʠʷ ʥʘ ʧʫʪʴ ʣʠʯʥʦʩʪʥʦ-

ʟʥʘʯʠʤʦʛʦ, ʮʝʥʥʦʩʪʥʦ-ʩʤʳʩʣʦʚʦʛʦ ʦʙʫʯʝʥʠʷ.  

ʈʘʩʩʤʘʪʨʠʚʘʷ ʠʟʣʦʞʝʥʥʳʝ ʧʨʠʥʮʠʧʳ, ʩʣʝʜʫʝʪ ʦʛʦʚʦʨʠʪʴʩʷ  

ʦ ʚʳʩʦʢʦʡ ʥʘʫʯʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʠʭ ʚ ʦʩʤʳʩʣʝʥʠʠ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʫʯʘʱʠʭʩʷ. 

ʇʨʝʜʣʘʛʘʝʤ ʯʠʪʘʪʝʣʷʤ ʠʟʫʯʠʪʴ ʩʪʨʫʢʪʫʨʫ ʤʦʜʝʣʠ ʦʙʫʯʝʥʠʷ, 

ʩʦʩʪʦʷʱʝʡ ʠʟ ʰʝʩʪʠ ʥʝʟʘʚʠʩʠʤʳʭ ʤʦʜʫʣʝʡ. 
 

ʉʪʨʫʢʪʫʨʘ ʤʦʜʝʣʠ 
 

1. 
ʇʦʛʨʫʞʝʥʠʝ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪ. 

ɼʠʘʛʥʦʩʪʠʢʘ  
ʚʦʩʧʨʠʷʪʠʷ. 

2. 
ʂʦʥʩʪʨʫʠʨʦʚʘʥʠ

ʝ ʫʯʝʙʥʳʭ ʟʘʜʘʯ. 

ɼʠʘʛʥʦʩʪʠʢʘ  
ʧʦʥʠʤʘʥʠʷ 

3. 
ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ  

ʫʯʝʙʥʦʛʦ ʪʝʢʩʪʘ 

4. 
ʈʘʙʦʪʘ ʩ 

ʪʝʢʩʪʘʤʠ 

ʫʯʝʙʥʠʢʘ 

5. 
ʕʚʨʠʩʪʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʧʨʦʮʝʩʩʘ 
ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

6.  
ʆʙʦʙʱʝʥʠʝ 

ʟʥʘʥʠʡ.  

ʂʦʥʩʪʨʫʠʨʦʚʘ
ʥʠʝ çʦʙʨʘʟʘ 

ʪʝʤʳè 

 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʩʦʜʝʨʞʘʥʠʝ ʢʘʞʜʦʛʦ ʤʦʜʫʣʷ. 



ʉʦʚʨʝʤʝʥʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ 81 

ɺ ʧʝʨʚʦʤ ʤʦʜʫʣʝ ʫʯʝʥʠʢʘ çʧʦʛʨʫʞʘʶʪè ʚ ʩʧʝʮʠʘʣʴʥʦ 

ʦʨʛʘʥʠʟʦʚʘʥʥʫʶ ʩʨʝʜʫ ï çʦʧʝʨʝʞʘʶʱʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʪʝʤʝè. ʎʝʣʴʶ 

ʝʛʦ ʷʚʣʷʝʪʩʷ çʧʨʦʞʠʚʘʥʠʝè ʧʨʦʮʝʩʩʘ ʧʦʟʥʘʥʠʷ ʥʘ ʠʥʪʫʠʪʠʚʥʦʤ ï 

ʵʤʦʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʚʦʩʧʨʠʷʪʠʷ ʚ ʦʙʨʘʟʘʭ. 

ɺʪʦʨʦʡ ʤʦʜʫʣʴ ʩʚʷʟʘʥ ʩ ʧʝʨʝʚʦʜʦʤ ʦʙʨʘʟʦʚ ï ʚʦʩʧʨʠʷʪʠʡ ʠ 

ʛʠʧʦʪʝʟ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʬʦʨʤʣʷʶʪʩʷ ʫʯʝʥʠʢʦʤ ʚ çɸʣʴʙʦʤ 

ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʠ ʧʦʥʷʪʠʡè. 

ʊʨʝʪʠʡ ʤʦʜʫʣʴ ʩʚʷʟʘʥ ʩ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝʤ ʫʯʝʙʥʦʛʦ ʪʝʢʩʪʘ 

ʠʟʫʯʘʝʤʦʡ ʪʝʤʳ. ɺʦʟʤʦʞʥʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʯʝʥʠʢʫ ʤʘʪʝʨʠʘʣʘ ʠʟ 

ʫʯʝʙʥʠʢʦʚ ʧʦ ʬʠʟʠʢʝ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʨʦʚ ʧʦ ʟʘʜʘʥʥʦʡ ʪʝʤʝ; ʚʘʨʠʘʥʪʳ 

ʠʟʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʠʟ ʫʯʝʙʥʠʢʦʚ ʤʣʘʜʰʠʭ ʢʣʘʩʩʦʚ ʠ ʩʪʘʨʰʠʭ 

ʢʣʘʩʩʦʚ çɽʩʪʝʩʪʚʦʟʥʘʥʠʝè  ʠ çɸʩʪʨʦʥʦʤʠʷ-11è ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ 

ʦʬʦʨʤʣʷʝʪʩʷ ʫʯʝʥʠʢʦʤ ʚ ʧʨʦʝʢʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʦʯʪʝʥʠʷ ʪʝʤʳ. 

ɺ ʯʝʪʚʸʨʪʦʤ ʤʦʜʫʣʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʘʙʦʪʘ ʩ ʪʝʢʩʪʘʤʠ 

ʦʩʥʦʚʥʦʛʦ ʫʯʝʙʥʠʢʘ, ʚʳʧʦʣʥʝʥʠʝ ʫʧʨʘʞʥʝʥʠʡ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ. 

ʉʤʳʩʣʦʦʙʨʘʟʫʶʱʠʤ ʵʣʝʤʝʥʪʦʤ ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʩʣʫʞʘʪ çʛʨʘʬʠʯʝʩʢʠʝè 

ʦʙʨʘʟʳ, ʠʤʝʥʥʦ ʦʥʠ ʧʦʤʦʛʘʶʪ ʚʩʪʨʦʠʪʴ ʥʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʪʫ 

ʢʘʨʪʠʥʫ ʤʠʨʘ, ʢʦʪʦʨʘʷ ʩʢʣʘʜʳʚʘʝʪʩʷ ʚ ʛʦʣʦʚʝ ʫʯʝʥʠʢʘ. 

ɺ ʧʷʪʦʤ ʤʦʜʫʣʝ  ʫʯʠʪʝʣʝʤ ʦʨʛʘʥʠʟʫʝʪʩʷ ʨʝʰʝʥʠʝ ʢʣʘʩʩʘ 

ʧʨʝʜʤʝʪʥʳʭ ʟʘʜʘʯ ʤʝʪʦʜʦʤ ʵʚʨʠʩʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʪ.ʝ. 

ʤʝʪʦʜʦʤ çʦʪʢʨʳʪʠʷ ʫʯʝʥʠʢʦʤ ʟʘʜʘʯʠè. ʋʯʝʥʠʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʟʫʯʘʝʪ 

ʦʙʨʘʟʮʳ ʛʦʪʦʚʳʭ ʨʝʰʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʥʝ ʪʦʣʴʢʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʨʝʰʝʥʠʝ, ʥʦ ʠ ʨʘʟʣʠʯʥʳʝ ʘʚʪʦʨʩʢʠʝ ʚʘʨʠʘʥʪʳ ʬʠʟʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʋʯʝʥʠʢ ʨʘʙʦʪʘʝʪ ʩ çɸʣʴʙʦʤʦʤ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶè, 

ʩʨʘʚʥʠʚʘʷ ʘʚʪʦʨʩʢʠʝ ʨʝʰʝʥʠʷ ʫʯʠʪʝʣʝʡ, ʫʯʘʱʠʭʩʷ, ʠ ʚʧʠʩʳʚʘʷ  

ʚ ʘʣʴʙʦʤ ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʝ. 

ɺ ʰʝʩʪʦʤ ʤʦʜʫʣʝ  ʧʨʦʠʩʭʦʜʠʪ ʦʙʦʙʱʝʥʠʝ ʟʥʘʥʠʡ, 

ʬʦʨʤʠʨʫʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʥʘʫʯʥʘʷ ʢʘʨʪʠʥʘ ʠʟʫʯʘʝʤʦʡ ʪʝʤʳ. ʕʪʦʪ 

ʵʪʘʧ ʩʚʷʟʘʥ ʩ ʨʝʬʣʝʢʩʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʪʚʦʨʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʩʦʩʪʘʚʣʝʥʠʝʤ ʟʘʢʣʶʯʠʪʝʣʴʥʦʛʦ ʪʝʢʩʪʘ çʙʝʟ ʬʦʨʤʫʣè. 

ʆʞʠʜʘʝʤʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʥʘʫʯʥʦʡ ʢʘʨʪʠʥʳ ʠʟʫʯʘʝʤʦʡ ʪʝʤʳ.  

ʈʘʩʩʤʦʪʨʠʤ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʦʧʠʩʘʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʤʦʜʝʣʠ 

ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʝʤʳ çʄʝʭʘʥʠʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝè: 
 

ʄʦʜʫʣʴ ˉ1 

ʊʝʤʘ çʄʝʭʘʥʠʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝè 
 

ʇʦʟʥʘʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʯʝʥʠʢʦʤ 

ʯʝʨʝʟ ʚʦʩʧʨʠʷʪʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʢʦʪʦʨʦʝ ʦʬʦʨʤʣʷʝʪʩʷ ʩʣʦʚʝʩʥʦ: ʚ 

ʬʦʨʤʝ çʚʝʨʥʳʭè ʠ çʥʝʚʝʨʥʳʭè ʛʠʧʦʪʝʟ. 
 



82 ɾʫʨʥʘʣ çʐʢʦʣʘ ɹʫʜʫʱʝʛʦè, ˉ 3, 2017 

¸ʇʦʛʨʫʞʝʥʠʝ ʚ ʨʝʘʣʴʥʳʡ  
ʵʢʩʧʝʨʠʤʝʥʪ 

¸ʆʬʦʨʤʣʝʥʠʝ ʫʯʘʱʠʤʠʩʷ ʦʙʨʘʟʦʚ-
ʚʦʩʧʨʠʷʪʠʡ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʨʠʩʫʥʢʠ ʠ 

ʤʦʜʝʣʠ. 

 

¸ʇʦʛʨʫʞʝʥʠʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪ  
ʥʘ ʦʩʥʦʚʝ ʩʪʨʦʙʦʩʢʦʧʠʯʝʩʢʦʡ  

ʬʦʪʦʛʨʘʬʠʠ 
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ʫʯʝʥʠʢ ˉ 1    ʫʯʝʥʠʢ ˉ 2 

  
 

ɸʥʘʣʠʟ ʤʦʜʝʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʘʭ, 

ʧʦʟʚʦʣʷʶʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʵʪʠ ʤʦʜʝʣʠ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʘʨʠʘʥʪʝ 

ʦʪʨʘʞʘʶʪ ʛʠʧʦʪʝʟʳ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʷʚʣʷʶʪʩʷ ʦʪʥʦʰʝʥʠʷ ʜʚʫʭ ʫʯʘʱʠʭʩʷ 

ʢ ʠʟʫʯʘʝʤʦʤʫ ʤʘʪʝʨʠʘʣʫ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʚʫʭ ʛʨʘʬʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʦʟʚʦʣʷʝʪ 

ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ:  

- ʫʯʝʥʠʢ, çʦʪʢʨʳʚʘʷè ʚ ʧʨʦʮʝʩʩʝ ʧʦʟʥʘʥʠʷ ʷʚʣʝʥʠʝ ʜʣʷ ʩʝʙʷ, 
ʩʦʟʜʘʝʪ ʩʫʙʲʝʢʪʠʚʥʦ ʥʦʚʦʝ. ʉʫʙʲʝʢʪʠʚʥʘʷ ʥʦʚʠʟʥʘ ʷʚʣʷʝʪʩʷ 

ʫʩʣʦʚʠʝʤ ʨʘʟʚʠʪʠʷ ʫʯʘʱʝʛʦʩʷ; 

- ʪʚʦʨʯʝʩʢʠʡ ʧʨʦʜʫʢʪ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʩʦʟʜʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ 

ʜʠʜʘʢʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ʧʝʨʝʭʦʜʘ ʦʪ ʥʝʟʥʘʥʠʷ ʢ ʟʥʘʥʠʶ; 

- ʩʦʜʝʨʞʘʥʠʝ ʧʦʣʫʯʝʥʥʦʛʦ ʤʦʜʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʜʯʠʥʷʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʠʥʮʠʧʘʤ. 

ɸʥʘʣʠʟ ʤʦʜʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ ʟʥʘʯʠʤʦʩʪʴ 

ʛʠʧʦʪʝʟʳ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʦʥʠʤʘʥʠʷ ʠʟʫʯʘʝʤʦʛʦ ʷʚʣʝʥʠʷ, ʨʦʣʴ 

ʛʠʧʦʪʝʟʳ ï ʦʩʦʙʘʷ: 

- ʦʥʘ ʦʪʨʘʞʘʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʩʧʨʠʷʪʠʷ ʠ ʤʦʞʝʪ 

ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʚ ʬʦʨʤʝ ʤʦʜʝʣʴʥʦʛʦ ʩʨʝʜʩʪʚʘ; 

- ʦʥʘ ʚʳʧʦʣʥʷʝʪ ʩʚʷʟʫʶʱʫʶ ʬʫʥʢʮʠʶ ʤʝʞʜʫ ʣʠʯʥʦʩʪʥʳʤ ʦʧʳʪʦʤ 
ʧʦʟʥʘʶʱʝʛʦ ʠ ʥʦʚʳʤ ʩʦʜʝʨʞʘʥʠʝʤ; 
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- ʦʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ çʦʪʢʨʳʪʠʶè ʬʠʟʠʯʝʩʢʦʛʦ 

ʩʤʳʩʣʘ ʟʘʜʘʯʠ. 

 

ʄʦʜʫʣʴ ˉ2 

ɺʪʦʨʦʡ ʤʦʜʫʣʴ ʩʚʷʟʘʥ ʩ ʧʝʨʝʚʦʜʦʤ ʦʙʨʘʟʦʚ ï ʚʦʩʧʨʠʷʪʠʡ ʠ 

ʛʠʧʦʪʝʟ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. 

ɹʣʘʛʦʜʘʨʷ ʛʠʧʦʪʝʟʝ, ʚʳʨʘʞʝʥʥʦʡ ʦʩʦʙʳʤ ʤʦʜʝʣʴʥʳʤ 

ʩʨʝʜʩʪʚʦʤ, ʯʝʣʦʚʝʢ ʧʦʟʥʘʶʱʠʡ ʧʨʝʜʲʷʚʣʷʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʩʚʦʝʛʦ 

ʚʦʩʧʨʠʷʪʠʷ; ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʤʦʜʝʣʠ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʪʝʧʝʥʠ 

ʘʙʩʪʨʘʢʪʥʦʩʪʠ, ʫʩʣʦʚʥʦʩʪʠ ʠ ʦʙʦʙʱʝʥʥʦʩʪʠ. ʋʯʝʥʠʢ ʧʨʠ ʵʪʦʤ 

ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʠʟʫʯʘʝʤʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. ɺ ʧʨʦʮʝʩʩʝ 

ʧʝʨʝʚʦʜʘ ʩʦʜʝʨʞʘʥʠʷ ʥʘ ʷʟʳʢ ʟʥʘʢʦʚʦ-ʩʠʤʚʦʣʠʯʝʩʢʠʡ ʫʯʘʱʠʝʩʷ 

ʧʨʦʷʚʣʷʶʪ ʦʩʦʙʳʝ ʫʤʝʥʠʷ ʢʦʜʠʨʦʚʘʥʠʷ (ʟʘʤʝʱʝʥʠʷ) ʦʪʜʝʣʴʥʳʭ 

ʩʦʜʝʨʞʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʩʚʷʟʝʡ ʩ ʧʦʤʦʱʴʶ ʩʠʤʚʦʣʦʚ, 

ʥʝʧʨʠʚʳʯʥʳʭ ʫʯʠʪʝʣʶ. 
 

ʫʯʝʥʠʢ ˉ 1     ʫʯʝʥʠʢ ˉ 2 

  

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ˉ1                     ʇʨʝʜʩʪʘʚʣʝʥʠʝ ˉ2 

 
t, ʩ s, ʤ 

0 0 

1 15 

2 30 

3 45 
 
ɺ ʤʦʜʝʣʠ ʫʯʝʥʠʢʘ ˉ1 ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʩʠʥʪʝʪʠʯʝʩʢʦʝ 

ʦʪʦʙʨʘʞʝʥʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʩʠʪʫʘʮʠʠ, ʮʝʣʦʩʪʥʦʝ. ɼʣʷ ʫʯʝʥʠʢʘ,  

ʧʦ-ʚʠʜʠʤʦʤʫ, ʟʥʘʯʠʤʳʤ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ ʚʦʟʚʨʘʱʝʥʠʝ ʚ ʟʥʘʢʘʭ  

ʢ ʥʘʯʘʣʫ ʜʚʠʞʝʥʠʷ. 

 ɺ ʤʦʜʝʣʠ ʫʯʝʥʠʢʘ ˉ2 ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʙʦʣʝ ʘʙʩʪʨʘʢʪʥʦʝ ʠ 

ʫʩʣʦʚʥʦʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʧʨʦʯʪʝʥʠʝ. ʀʩʧʦʣʴʟʫʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-
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ʚʨʝʤʝʥʥʳʝ ʩʚʷʟʠ ʚ ʫʜʦʙʥʦʤ ʜʣʷ ʩʝʙʷ ʨʘʩʧʦʣʦʞʝʥʠʠ, ʫʯʝʥʠʢ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʘʤʝʱʘʝʪ ʦʙʲʝʢʪ ʜʚʠʞʝʥʠʷ ʥʘ ʢʨʫʞʦʢ ʠ ʧʦʢʘʟʳʚʘʝʪ 

ʠʟʦʙʨʘʞʝʥʠʝ ʜʚʠʞʫʱʝʛʦʩʷ ʪʝʣʘ. ʋʨʦʚʝʥʴ ʧʨʦʯʪʝʥʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʩʠʪʫʘʮʠʠ ʵʪʠʤ ʫʯʝʥʠʢʦʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʨʫʛʦʡ ʢʦʛʥʠʪʠʚʥʦʡ ʩʭʝʤʝ. 
 

ʄʦʜʫʣʴ ˉ3 

ʊʨʝʪʠʡ ʤʦʜʫʣʴ ʩʚʷʟʘʥ ʩ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝʤ ʫʯʝʙʥʦʛʦ ʪʝʢʩʪʘ 

ʠʟʫʯʘʝʤʦʡ ʪʝʤʳ. 

ʇʨʝʜʣʘʛʘʝʤ ʧʨʦʝʢʪ ʘʚʪʦʨʩʢʦʛʦ ʧʨʦʯʪʝʥʠʷ ʪʝʤʳ 

çʄʝʭʘʥʠʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝè, ʚ ʢʦʪʦʨʦʤ ʫʯʘʱʠʝʩʷ ʨʝʘʣʠʟʫʶʪ ʧʦʠʩʢʦʚʳʝ 

ʩʪʨʘʪʝʛʠʠ. 

 

 
 

ʄʦʜʫʣʴ ˉ4 

ɺ ʯʝʪʚʸʨʪʦʤ ʤʦʜʫʣʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʘʙʦʪʘ ʩ ʪʝʢʩʪʘʤʠ 

ʦʩʥʦʚʥʦʛʦ ʫʯʝʙʥʠʢʘ, ʚʳʧʦʣʥʝʥʠʝ ʫʧʨʘʞʥʝʥʠʡ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʛʦ ʤʦʜʫʣʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʢʦʥʩʧʝʢʪʘ ʦʧʳʪʘ, ʤʳʩʣʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʟʘʜʘʯʠ. ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ 

ʩʦʟʜʘʥʠʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʢʦʥʩʧʝʢʪʘ ʥʘ ʦʩʥʦʚʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʤʦʜʝʣʝʡ. 
 

ʈʘʩʩʤʦʪʨʠʤ ʦʧʳʪ ʩʦ ʩʚʦʙʦʜʥʳʤ ʧʘʜʝʥʠʝʤ ʪʝʣʘ, h = 45 ʤ 
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1. ɺʘʨʠʘʥʪ ʬʠʟʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʨʘʚʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ 

 

                 
 

2. ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʩʪʨʦʙʦʩʢʦʧʠʯʝʩʢʦʡ ʬʦʪʦʛʨʘʬʠʠ ʩʚʦʙʦʜʥʦ 

ʧʘʜʘʶʱʝʛʦ ʪʝʣʘ, çʦʪʢʨʳʪʠʝè ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʪʥʦʰʝʥʠʡ. 

 

 
 

ʇʝʨʝʤʝʱʝʥʠʷ, ʩʦʚʝʨʰʘʝʤʳʝ ʧʘʜʘʶʱʠʤ ʪʝʣʦʤ ʟʘ ʠʥʪʝʨʚʘʣʳ 

ʚʨʝʤʝʥʠ, ʦʪʩʯʠʪʳʚʘʝʤʳʝ ʦʪ ʥʘʯʘʣʘ ʜʚʠʞʝʥʠʷ, ʦʪʥʦʩʷʪʩʷ ʢʘʢ 

: : 1:4:9ɸɺ ɸʉ ɸD=  

ʇʝʨʝʤʝʱʝʥʠʷ, ʩʦʚʝʨʰʘʝʤʳʝ ʧʘʜʘʶʱʠʤ ʪʝʣʦʤ ʟʘ ʠʥʪʝʨʚʘʣʳ 

ʚʨʝʤʝʥʠ, ʦʪʩʯʠʪʳʚʘʝʤʳʝ ʟʘ ʢʘʞʜʳʡ ʧʦʩʣʝʜʫʶʱʠʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, 

ʦʪʥʦʩʷʪʩʷ ʢʘʢ : : 1:3:5ɸɺ ɺʉ ʉD=  

 

ʄʦʜʫʣʴ ˉ5 

ɺ ʧʷʪʦʤ ʤʦʜʫʣʝ ʫʯʠʪʝʣʝʤ ʦʨʛʘʥʠʟʫʝʪʩʷ ʨʝʰʝʥʠʝ ʢʣʘʩʩʘ 

ʧʨʝʜʤʝʪʥʳʭ ʟʘʜʘʯ ʤʝʪʦʜʦʤ ʵʚʨʠʩʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʪ.ʝ. 

ʤʝʪʦʜʦʤ çʦʪʢʨʳʪʠʷ ʫʯʝʥʠʢʦʤ ʟʘʜʘʯʠè. ʋʯʝʥʠʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʟʫʯʘʝʪ 

ʦʙʨʘʟʮʳ ʛʦʪʦʚʳʭ ʨʝʰʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʥʝ ʪʦʣʴʢʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʨʝʰʝʥʠʝ, ʥʦ ʠ ʨʘʟʣʠʯʥʳʝ ʘʚʪʦʨʩʢʠʝ ʚʘʨʠʘʥʪʳ ʬʠʟʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʋʯʝʥʠʢ ʨʘʙʦʪʘʝʪ ʩ çɸʣʴʙʦʤʦʤ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶè, 

ʩʨʘʚʥʠʚʘʷ ʘʚʪʦʨʩʢʠʝ ʨʝʰʝʥʠʷ ʫʯʠʪʝʣʝʡ, ʫʯʘʱʠʭʩʷ, ʠ ʚʧʠʩʳʚʘʷ ʚ 

ʘʣʴʙʦʤ ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʝ. 

ìH 45=
ìH 45=
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ɺ ʢʘʯʝʩʪʚʝ ʠʣʣʶʩʪʨʘʮʠʠ ʧʨʠʚʝʜʸʤ ʣʠʩʪʳ ʠʟ çɸʣʴʙʦʤʘè 

ʫʯʝʥʠʢʘ ʛʠʤʥʘʟʠʠ ˉ 14 ʅʝʩʪʝʨʦʚʘ ɺʘʜʠʤʘ. 
 

 
 

ʄʦʜʫʣʴ ˉ6 

ɺ ʰʝʩʪʦʤ ʤʦʜʫʣʝ ʧʨʦʠʩʭʦʜʠʪ ʦʙʦʙʱʝʥʠʝ ʟʥʘʥʠʡ, 

ʬʦʨʤʠʨʫʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʥʘʫʯʥʘʷ ʢʘʨʪʠʥʘ ʠʟʫʯʘʝʤʦʡ ʪʝʤʳ. ʕʪʦʪ 

ʵʪʘʧ ʩʚʷʟʘʥ ʩ ʨʝʬʣʝʢʩʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʪʚʦʨʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʩʦʩʪʘʚʣʝʥʠʝʤ ʟʘʢʣʶʯʠʪʝʣʴʥʦʛʦ ʪʝʢʩʪʘ çʙʝʟ ʬʦʨʤʫʣè. 

ʆʞʠʜʘʝʤʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʥʘʫʯʥʦʡ ʢʘʨʪʠʥʳ ʠʟʫʯʘʝʤʦʡ ʪʝʤʳ.  
 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʥʘ ʜʚʠʞʝʥʠʝ  

ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʟʥʘʢʦʚʳʭ ʩʠʩʪʝʤ 
 

 

 

 

 

 

 

ʉʧʦʩʦʙ 

ʠʟʦʙʨʘʞʝ-

ʥʠʷ ʚʨʝʤʝʥʠ 

(ʯʘʩʳ) 

ʉʧʦʩʦʙ ʩʚʷʟʠ ʢʦʦʨʜʠʥʘ-

ʪ  rʩʦ ʚʨʝʤʝʥʝʤ ʩ ʧʦʤʦ-

ʱʴ ʁʢʦʦʨʜʠʥʘʪʥʦʛʦ 

ʣʫʯʘ ʠ ʪʘʙʣʠʮʳ 

ʉʧʦʩʦʙ ʩʚʷʟʠ ʢʦʦʨʜʠ-

ʥʘʪʳ ʩʦ ʚʨʝʤʝʥʝʤ  

ʥʘ ʢʦʦʨʜʠʥʘʪʥʦʡ 
ʧʣʦʩʢʦʩʪʠ (çʫʜʦʙʥʳʡ 

ʜʝʪʷʤè) 

ʉʧʦʩʦʙ ʩʚʷʟʠ ʢʦʦʨʜʠʥʘʪʳ 

ʩʦ ʚʨʝʤʝʥʝʤ ʥʘ ʢʦʦʨʜʠ-

ʥʘʪʥʦʡ ʧʣʦʩʢʦʩʪʠ  

(ʩʪʘʥʜʘʨʪʥʳʡ ʛʨʘʬʠʢ) 
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ʆʙʦʙʱʘʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʤʝʩʪʥʦʛʦ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʮʝʥʥʦʩʪʥʦ-ʩʤʳʩʣʦʚʘʷ ʤʦʜʝʣʴ ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʥʦ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʧʳʪ ʨʘʟʚʠʪʠʷ ʤʝʪʘʧʨʝʜʤʝʪʥʦʩʪʠ ʠ ʧʨʝʜʤʝʪʥʦʩʪʠ; 

2. ʫʯʘʱʠʝʩʷ ʜʦʩʪʠʛʘʶʪ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʣʠʯʥʦʩʪʥʦʛʦ 

ʨʘʟʚʠʪʠʷ. 

 

ʇʨʝʜʣʘʛʘʝʤ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʢʦʥʮʝʧʪʫʘʣʴʥʫʶ ʤʦʜʝʣʴ 

ʣʠʯʥʦʩʪʥʦʛʦ ʨʘʟʚʠʪʠʷ ʫʯʘʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʦʚʤʝʩʪʥʦʛʦ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ: 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʮʝʥʥʦʩʪʥʦ-ʩʤʳʩʣʦʚʦʡ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʘʪʴ ʩʣʝʜʫʶʱʫʶ ʩʠʩʪʝʤʫ 

ʫʩʣʦʚʠʡ ʨʝʘʣʠʟʫʝʤʳʭ ʥʘ ʧʨʘʢʪʠʢʝ: 

1. ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʘʢʪʫʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʥʦʛʦ ʦʧʳʪʘ ʚ 

ʧʨʦʮʝʩʩʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʪʝʤʳ; 

2. ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʫʩʣʦʞʥʝʥʠʷ ʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʣʠʯʥʦʩʪʥʦʛʦ ʦʧʳʪʘ; 

3. ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʙʲʝʢʪʠʚʥʳʭ ʠ ʦʙʲʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ 

ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʪʨʫʜʥʝʥʠʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʦʙʫʯʝʥʠʷ.  
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ʇʈɽɼʄɽʊ çɽʉʊɽʉʊɺʆɿʅɸʅʀɽè ɺ 5-6 ʂʃɸʉʉɸʍ 
ʂɸʂ ʕʃɽʄɽʅʊ ʅɽʇʈɽʈʓɺʅʆɻʆ ʌʀɿʀʏɽʉʂʆɻʆ 
ʆɹʈɸɿʆɺɸʅʀʗ ɺ ʐʂʆʃɽ (ʀɿ ʇʈɸʂʊʀʂʀ 
ʆɹʋʏɽʅʀʗ) 

The subject "natural sciences" in 5-6 classes as the element of the 
continuous physical education at school (from practice of tutoring) 

ɹʳʢʦʚʘ ʖʣʠʷ ʅʠʢʦʣʘʝʚʥʘ, ʫʯʠʪʝʣʴ ʬʠʟʠʢʠ ʚʳʩʰʝʡ 
ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʢʘʪʝʛʦʨʠʠ, ʄɹʆʋ çɻʠʤʥʘʟʠʷ ˉ 2 
çʂʚʘʥʪʦʨè, ʂʦʣʦʤʥʘ, ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʈʦʩʩʠʷ. 

+ un-bykova@mail.ru 

ɼʫʙʠʮʢʘʷ ʃʘʨʠʩʘ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 
ʥʘʫʢ, ʜʦʮʝʥʪ, ɻʆʋ ɺʆ  ʄʆ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʮʠʘʣʴʥʦ-
ʛʫʤʘʥʠʪʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʂʦʣʦʤʥʘ, ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, 
ʈʦʩʩʠʷ. 

+ l.v.dubi@yandex.ru 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʥʝʧʨʝʨʳʚʥʦʛʦ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ 
ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʚʚʝʜʝʥʠʷ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ 
ʢʫʨʩʘ çɽʩʪʝʩʪʚʦʟʥʘʥʠʝè. ʇʦʢʘʟʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʫʨʦʢʦʚ  
ʩ ʤʝʞʧʨʝʜʤʝʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦ ʜʘʥʥʦʤʫ ʧʨʝʜʤʝʪʫ. 

In article the question of the continuous naturallyscientific education by means of 
introduction to educational process of the integrated course "Natural sciences" is 
considered. The technology of the organization of lessons with interobject contents in 
this subject is shown. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʝʩʪʝʩʪʚʦʟʥʘʥʠʝ, ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ, ʤʝʞʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ, 
ʌɻʆʉ ʆʆʆ, ʋʋɼ. 

Keywords: natural sciences, continuity, interobject communications, FSES of the 
main general education, the universal educational actions. 

ʐʢʦʣʴʥʳʡ ʢʫʨʩ ʬʠʟʠʢʠ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʤ  

ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʫʯʝʙʥʳʭ ʧʨʝʜʤʝʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʬʠʟʠʯʝʩʢʠʝ 

ʟʘʢʦʥʳ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʩʦʜʝʨʞʘʥʠʷ ʢʫʨʩʦʚ ʭʠʤʠʠ, ʙʠʦʣʦʛʠʠ, ʛʝʦʛʨʘʬʠʠ 

ʠ ʘʩʪʨʦʥʦʤʠʠ. 

ʇʨʠ ʦʙʫʯʝʥʠʠ ʰʢʦʣʴʥʠʢʦʚ ʩʚʟ̫ʴ ʬʠʟʠʢʠ ʩ ʜʨʫʛʠʤʠ 

ʧʨʝʜʤʝʪʘʤʠ ʧʨʠʟʚʘʥʘ ʨʝʰʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʬʦʨʤʠʨʦʚʘʪʴ ʦʩʥʦʚʳ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ; 

- ʧʨʠʚʠʚʘʪʴ ʠʥʪʝʨʝʩ ʢ ʠʟʫʯʝʥʠʶ ʧʨʝʜʤʝʪʦʚ ʝʩʪʝʩʪʚʝʥʥʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʮʠʢʣʘ; 

- ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʫʯʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ; 

mailto:un-bykova@mail.ru
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- ʟʥʘʢʦʤʠʪʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʠʟʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʩ ʮʝʣʴʶ ʫʩʢʦʨʝʥʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʝʩʩʘ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʢʫʨʩ ʬʠʟʠʢʠ ʚ 

ʦʩʥʦʚʥʦʡ ʰʢʦʣʝ ʠʟʫʯʘʝʪʩʷ ʩ 7 ʢʣʘʩʩʘ, ʙʠʦʣʦʛʠʠ ʠ ʛʝʦʛʨʘʬʠʠ ʩ 5 ʢʣʘʩʩʘ, 

ʭʠʤʠʠ - ʩ 8 ʢʣʘʩʩʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢ ʥʘʯʘʣʫ ʠʟʫʯʝʥʠʷ ʬʠʟʠʢʠ ʚ 7 ʢʣʘʩʩʝ ʫʯʘʱʠʝʩʷ 

ʫʞʝ ʦʙʣʘʜʘʶʪ ʦʧʨʝʜʝʣʸʥʥʳʤ ʟʘʧʘʩʦʤ ʧʨʝʜʤʝʪʥʳʭ ʟʥʘʥʠʡ ʠ 

ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ (ʚ ʜʘʣʴʥʝʡʰʝʤ - ʋʋɼ) ʚ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ çɽʩʪʝʩʪʚʦʟʥʘʥʠʝè. ʆʜʥʘʢʦ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʟʥʘʥʠʡ ʠʟ ʦʙʣʘʩʪʠ ʙʠʦʣʦʛʠʠ ʠ ʛʝʦʛʨʘʬʠʠ ʫʯʘʱʠʝʩʷ ʜʦʣʞʥʳ ʙʳʪʴ 

ʟʥʘʢʦʤʳ ʢ 7 ʢʣʘʩʩʫ ʩ ʤʝʪʦʜʦʤ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ, ʚʣʘʜʝʪʴ ʨʘʟʣʠʯʥʳʤʠ 

ʤʝʪʦʜʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʫʤʝʪʴ ʚʳʜʚʠʛʘʪʴ ʛʠʧʦʪʝʟʳ, ʧʨʦʚʦʜʠʪʴ 

ʧʨʦʩʪʝʡʰʠʝ ʦʧʳʪʳ, ʜʝʣʘʪʴ ʚʳʚʦʜʳ. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʦʜʛʦʪʦʚʢʫ ʫʯʘʱʠʭʩʷ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ, 

ʠʤʝʷ ʚ ʫʯʝʙʥʦʤ ʧʣʘʥʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚ 5-6 ʢʣʘʩʩʘʭ  

(ʠʣʠ ʚ 6 ʢʣʘʩʩʝ) ʧʨʦʧʝʜʝʚʪʠʯʝʩʢʠʡ ʢʫʨʩ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ. ʆʪʤʝʪʠʤ,  

ʯʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʣʝʜʥʠʤʠ ʌɻʆʉ ʆʆʆ ʜʘʥʥʳʡ ʧʨʝʜʤʝʪ ʚ ʰʢʦʣʝ 

ʧʝʨʝʩʪʘʣ ʩʫʱʝʩʪʚʦʚʘʪʴ. 

ʆʜʥʘʢʦ, ʧʨʘʢʪʠʢʘ ʨʘʙʦʪʳ ʚ ʛʠʤʥʘʟʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʘʥʥʳʡ 

ʧʨʝʜʤʝʪ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʟʚʝʥʦʤ ʮʝʣʦʩʪʥʦʛʦ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

ʚ ʰʢʦʣʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1. ʅʘʯʘʣʴʥʘʷ ʰʢʦʣʘ. 

- ʆʢʨʫʞʘʶʱʠʡ ʤʠʨ (1-4 ʢʣʘʩʩʳ). 

- ɺʥʝʫʨʦʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ (ʥʘʧʨʠʤʝʨ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʢʨʫʞʦʢ 
çʕʚʨʠʢʘè). 

2. ʆʩʥʦʚʥʘʷ ʰʢʦʣʘ. 

- ɽʩʪʝʩʪʚʦʟʥʘʥʠʝ (5-6 ʢʣʘʩʩʳ/6 ʢʣʘʩʩʳ). 

- ʌʠʟʠʢʘ (7-9 ʢʣʘʩʩʳ). 

3. ʉʪʘʨʰʘʷ ʰʢʦʣʘ. 

- ʌʠʟʠʢʘ (10-11 ʢʣʘʩʩʳ: ʙʘʟʦʚʳʡ ʠʣʠ ʧʨʦʬʠʣʴʥʳʡ ʫʨʦʚʝʥʴ). 

- ɽʩʪʝʩʪʚʦʟʥʘʥʠʝ (10-11 ʢʣʘʩʩʳ). 

ʆʜʥʦʡ ʠʟ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ  

ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ  

ʧʦ ʢʫʨʩʫ çɽʩʪʝʩʪʚʦʟʥʘʥʠʷè, ʷʚʣʷʝʪʩʷ ʘʚʪʦʨʩʢʘʷ ʧʨʦʛʨʘʤʤʘ  

ɸ.ɽ. ɻʫʨʝʚʠʯʘ, ɼ.ɸ. ʀʩʘʝʚʘ, ʃ.ʉ. ʇʦʥʪʘʢʘ çɺʚʝʜʝʥʠʝ ʚ ʝʩʪʝʩʪʚʝʥʥʦ-

ʥʘʫʯʥʳʝ ʧʨʝʜʤʝʪʳ. ɽʩʪʝʩʪʚʦʟʥʘʥʠʝè.  
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ɺ ʦʩʥʦʚʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʢʫʨʩʘ çɽʩʪʝʩʪʚʦʟʥʘʥʠʝè ʚ 5-6 ʢʣʘʩʩʘʭ  

ʣʝʞʠʪ ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ. ʆʙʫʯʝʥʠʝ ʚʝʜʸʪʩʷ ʩ ʰʠʨʦʢʠʤ 

ʧʨʠʚʣʝʯʝʥʠʝʤ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʚʢʣʶʯʘʶʱʝʛʦ 

ʧʨʠʤʝʨʳ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʠ ʟʘʢʦʥʦʚ. 

ʋʯʝʥʠʢʘʤʠ ʚʳʧʦʣʥʷʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʨʦʥʪʘʣʴʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ  ʨʘʙʦʪ, ʚ  ʪʦʤ 

ʯʠʩʣʝ ʩʚʷʟʘʥʥʳʭ ʩ ʠʟʫʯʝʥʠʝʤ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝʤ ʬʠʟʠʯʝʩʢʠʭ 

ʧʨʠʙʦʨʦʚ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʧʨʦʚʝʜʝʥʠʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʫʯʘʱʠʤʠʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʤʠ ʜʦʤʘʰʥʝʛʦ ʟʘʜʘʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ 

ʚʥʝʢʣʘʩʩʥʦʛʦ ʯʪʝʥʠʷ ʜʦʩʪʫʧʥʦʡ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, 

ʧʦʠʩʢʫ ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ Internet. ɺʦʚʣʝʯʝʥʠʝ 

ʫʯʘʱʠʭʩʷ ʚ ʨʘʟʥʦʦʙʨʘʟʥʫʶ ʫʯʝʙʥʫʶ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʠ 

ʧʨʘʢʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʫʩʣʦʚʠʝʤ ʥʝ ʪʦʣʴʢʦ 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʧʨʦʯʥʳʭ ʟʥʘʥʠʡ, ʥʦ ʠ ʜʦʩʪʠʞʝʥʠʷ ʣʠʯʥʦʩʪʥʳʭ ʠ 

ʤʝʪʘʧʨʝʜʤʝʪʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ ʪʘʢʠʭ ʢʘʢ: 

- ʨʘʟʚʠʪʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʝʩʘ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʦʪʠʚʘʮʠʠ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʠʟʫʯʝʥʠʶ ʬʠʟʠʢʠ; 

- ʦʩʚʦʝʥʠʝ ʧʨʠʝʤʦʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʠʝʤʦʚ ʨʘʙʦʪʳ ʩ ʠʥʬʦʨʤʘʮʠʝʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʚʝʜʫʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʙʣʝʤʥʦʝ ʦʙʫʯʝʥʠʝ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʤʦʪʠʚʘʮʠʠ ʢ ʠʟʫʯʝʥʠʶ ʧʨʝʜʤʝʪʘ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʠ 

ʘʢʪʠʚʠʟʘʮʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʠ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ. 

ʉʦʚʤʝʩʪʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʚʘʝʪ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʋʋɼ 

ʫʯʘʱʠʭʩʷ, ʪʘʢʠʝ ʢʘʢ ʫʤʝʥʠʝ ʨʘʙʦʪʘʪʴ ʚ ʢʦʣʣʝʢʪʠʚʝ, ʩʪʨʦʠʪʴ ʜʠʘʣʦʛ, 

ʚʝʩʪʠ ʜʠʩʢʫʩʩʠʶ, ʫʯʠʪʳʚʘʪʴ ʯʫʞʫʶ ʪʦʯʢʫ ʟʨʝʥʠʷ ʠ ʦʪʩʪʘʠʚʘʪʴ ʩʚʦʶ ʠ 

ʜʨ. 

ʈʘʙʦʪʘ ʢʘʞʜʦʛʦ ʫʯʘʱʝʛʦʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡ  

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʙʨʘʥʥʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʪʨʘʝʢʪʦʨʠʝʡ ʨʘʟʚʠʚʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʤʳʩʣʠʪʴ, 

ʧʣʘʥʠʨʦʚʘʪʴ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʦʮʝʥʠʚʘʪʴ 

ʨʝʟʫʣʴʪʘʪʳ, ʚʥʦʩʠʪʴ ʢʦʨʨʝʢʪʠʚʳ. 

ʆʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ 

ʨʘʟʜʝʣʳ: çɺʚʝʜʝʥʠʝè, ʚ ʢʦʪʦʨʦʤ ʜʘʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ 

ʠʟʫʯʘʶʪ ʬʠʟʠʢʘ ʠ ʭʠʤʠʷ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʧʨʝʜʤʝʪʳ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʮʠʢʣʘ, çʊʝʣʘ ʠ ʚʝʱʝʩʪʚʘè, çɺʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʪʝʣè, çʌʠʟʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷè, çʍʠʤʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷè, çʏʝʣʦʚʝʢ ʠ 

ʧʨʠʨʦʜʘè. ɺ ʢʫʨʩʝ çɽʩʪʝʩʪʚʦʟʥʘʥʠʷè ʫʯʘʱʠʝʩʷ ʟʥʘʢʦʤʷʪʩʷ ʩ ʪʘʢʠʤʠ 



ʉʦʚʨʝʤʝʥʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ 93 

ʤʝʪʦʜʘʤʠ ʠʟʫʯʝʥʠʷ ʧʨʠʨʦʜʳ ʢʘʢ ʥʘʙʣʶʜʝʥʠʷ, ʠʟʤʝʨʝʥʠʷ, 

ʵʢʩʧʝʨʠʤʝʥʪʳ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

ʊʘʢ ʢʘʢ ʢʫʨʩ çɽʩʪʝʩʪʚʦʟʥʘʥʠʝè ʚʳʧʦʣʥʷʝʪ ʧʨʦʧʝʜʝʚʪʠʯʝʩʢʫʶ 

ʨʦʣʴ, ʪʦ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʥʝʤ ʧʨʠʜʘʸʪʩʷ ʧʨʝʝʤʩʪʚʝʥʥʳʤ ʩʚʷʟʷʤ 

ʤʝʞʜʫ ʥʘʯʘʣʴʥʦʡ ʠ ʦʩʥʦʚʥʦʡ ʰʢʦʣʦʡ, ʤʝʞʧʨʝʜʤʝʪʥʳʤ ʩʚʷʟʷʤ  

ʩ ʜʨʫʛʠʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ. 

ʆʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʪʦʜʠʢʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʢʫʨʩʘ 

ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ ʫʨʦʢʦʚ, ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ ʫʯʘʱʠʝʩʷ 

ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʩʤʦʪʨʝʪʴ ʠʟʫʯʘʝʤʦʝ ʚʝʱʝʩʪʚʦ ʠʣʠ ʷʚʣʝʥʠʝ  

ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʥʘʫʢ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʘ ʧʨʠʤʝʨʝ ʫʨʦʢʘ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ ʚ 6 ʢʣʘʩʩʝ  

ʧʦ ʪʝʤʝ çʅʝʦʙʳʢʥʦʚʝʥʥʦʝ ʦʙʳʢʥʦʚʝʥʥʦʝ ʚʝʱʝʩʪʚʦè. 

ʕʪʦʪ ʫʨʦʢ ʧʦʩʚʷʱʝʥ ʦʜʥʦʤʫ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʚʝʱʝʩʪʚ ïʚʦʜʝ. ʋʨʦʢ ʧʨʦʚʦʜʠʪʩʷ ʚ ʬʦʨʤʝ ʧʫʪʝʰʝʩʪʚʠʷ ʧʦ ʥʘʫʢʘʤ,  

ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʢʘʞʜʘʷ ʠʟ ʥʘʫʢ ʦʪʢʨʳʚʘʝʪ ʨʝʙʷʪʘʤ ʢʘʢʫʶ-ʪʦ ʩʚʦʶ 

ʪʘʡʥʫ ʚʦʜʳ. ʊʘʢʘʷ ʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʚʦʝʦʙʨʘʟʥʳʡ 

ʢʦʥʩʪʨʫʢʪʦʨ, ʧʦ ʵʣʝʤʝʥʪʘʤ ʢʦʪʦʨʦʛʦ ʫʯʠʪʝʣʴ ʤʦʞʝʪ ʨʘʟʣʦʞʠʪʴ 

ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʝ ʚʝʱʝʩʪʚʦ ʠʣʠ ʷʚʣʝʥʠʝ. ʇʦ ʭʦʜʫ ʫʨʦʢʘ ʫʯʘʱʠʝʩʷ 

ʟʘʧʦʣʥʷʶʪ ʩʭʝʤʫ ʥʘ ʜʚʫʭʩʪʦʨʦʥʥʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʣʠʩʪʝ, ʚʳʧʦʣʥʷʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʘʜʘʥʠʷ. 

 

ʈʠʩ.1. ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʣʠʩʪ ʫʯʘʱʠʭʩʷ ʢ ʫʨʦʢʫ  

çʅʝʦʙʳʢʥʦʚʝʥʥʦʝ ʦʙʳʢʥʦʚʝʥʥʦʝ ʚʝʱʝʩʪʚʦè 
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ʇʦʩʣʝ ʘʢʪʫʘʣʠʟʘʮʠʠ ʠʤʝʶʱʠʭʩʷ ʟʥʘʥʠʡ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ 

ʪʝʩʪʘ, ʢʘʢ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ʧʫʪʝʰʝʩʪʚʠʶ, ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʤʳ 

ʫʨʦʢʘ ʩʘʤʠʤʠ ʫʯʘʱʠʤʠʩʷ ʚ ʭʦʜʝ ʨʘʟʛʘʜʳʚʘʥʠʷ ʨʝʙʫʩʦʚ ʠ ʟʘʛʘʜʦʢ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘʯʠʥʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʘʡʥ ʚʦʜʳ. 

ʇʝʨʚʘʷ ʥʘʫʢʘ - ʠʩʪʦʨʠʷ, ʢʦʪʦʨʘʷ ʠʟʥʘʯʘʣʴʥʦ ʥʠʢʘʢ ʫ ʫʯʘʱʠʭʩʷ 

ʥʝ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʚʦʜʦʡ, ʦʪʢʨʳʚʘʝʪ ʠʤ ʪʘʡʥʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʦʜʳ  

ʥʘ ɿʝʤʣʝ. ʋʯʘʱʠʝʩʷ ʩʤʦʪʨʷʪ ʬʨʘʛʤʝʥʪ ʚʠʜʝʦʨʦʣʠʢʘ ʠ ʟʘʧʠʩʳʚʘʶʪ  

ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʣʠʩʪ ʛʠʧʦʪʝʟʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʦʜʳ ʥʘ ɿʝʤʣʝ. 

ɺʪʦʨʦʡ ʧʫʥʢʪ ʧʫʪʝʰʝʩʪʚʠʷ - ʛʝʦʛʨʘʬʠʷ. ʋʯʘʱʠʝʩʷ 

ʚʩʧʦʤʠʥʘʶʪ, ʯʪʦ ʪʘʢʦʝ ʛʠʜʨʦʩʬʝʨʘ, ʠʟ ʢʘʢʠʭ ʯʘʩʪʝʡ ʦʥʘ ʩʦʩʪʦʠʪ,  

ʠ ʟʘʧʦʣʥʷʶʪ ʩʭʝʤʫ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʣʠʩʪʝ. ɿʘʪʝʤ ʥʘ ʢʘʨʪʝ ʦʪʤʝʯʘʶʪ 

ʥʘʟʚʘʥʠʷ ʚʩʝʭ ʦʢʝʘʥʦʚ ʠ ʚʳʧʦʣʥʷʶʪ ʚʟʘʠʤʦʧʨʦʚʝʨʢʫ. 

ʊʨʝʪʠʡ ʧʫʥʢʪ ʧʫʪʝʰʝʩʪʚʠʷ ï ʬʠʟʠʢʘ ʠ ʭʠʤʠʷ. ʕʪʦʪ ʵʪʘʧ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʧʦʣʫʯʝʥʠʝ ʟʥʘʥʠʡ ʦ ʬʠʟʠʯʝʩʢʠʭ ʠ 

ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʚʦʜʳ ʧʫʪʝʤ ʚʳʧʦʣʥʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʟʘʜʘʥʠʡ ʚ ʛʨʫʧʧʘʭ. ʇʨʠʤʝʨʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʘʜʘʥʠʡ: 

1. ʆʧʨʝʜʝʣʠʪʴ ʧʣʦʪʥʦʩʪʴ ʚʦʜʳ. 

2. çʊʦʥʝʪ ï ʥʝ  ʪʦʥʝʪ?è (ʚʳʷʩʥʝʥʠʝ ʫʩʣʦʚʠʡ ʧʣʘʚʘʥʠʷ ʪʝʣ). 

3. çʄʦʞʥʦ ʣʠ ʥʘʛʨʝʪʴ ʚʦʜʫ ʚ ʩʧʠʯʝʯʥʦʤ ʢʦʨʦʙʢʝ?è (ʠʩʩʣʝʜʦʚʘʥʠʝ 
ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ). 

4. çɺʦʜʷʥʦʡ ʜʚʠʛʘʪʝʣʴ?è (ʥʘʙʣʶʜʝʥʠʝ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ ʩʝʛʥʝʨʦʚʘ 

ʢʦʣʝʩʘ). 

5. çɺʦʜʘ ʤʦʢʨʘʷ?è (ʥʘʙʣʶʜʝʥʠʝ ʷʚʣʝʥʠʷ ʩʤʘʯʠʚʘʥʠʷ ʠ ʥʝ 

ʩʤʘʯʠʚʘʥʠʷ ʚʦʜʦʡ ʨʘʟʣʠʯʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ). 

6. çʄʷʛʢʘʷ ï ʪʚʸʨʜʘʷ ʚʦʜʘ?è (ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʞʠʤʘʝʤʦʩʪʠ ʚʦʜʳ). 

7. çɻʠʙʢʘʷ ʚʦʜʘ?è (ʥʘʙʣʶʜʝʥʠʝ ʵʣʝʢʪʨʠʟʘʮʠʠ ʚʦʜʳ). 

8. çʇʨʦʯʥʘʷ ʚʦʜʘ?è (ʥʘʙʣʶʜʝʥʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 
ʥʘʪʷʞʝʥʠʷ). 

 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʘʜʘʥʠʡ 

ʟʘʩʣʫʰʠʚʘʶʪʩʷ ʦʪʚʝʪʳ ʚʩʝʭ ʛʨʫʧʧ ʩ ʟʘʥʝʩʝʥʠʝʤ ʚʩʝʤʠ ʫʯʘʱʠʤʠʩʷ 

ʚʳʚʦʜʦʚ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʣʠʩʪʳ. 

ʏʝʪʚʝʨʪʳʡ ʧʫʥʢʪ - ʙʠʦʣʦʛʠʷ. ɿʜʝʩʴ ʫʯʘʱʠʝʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʨʘʙʦʪʘʶʪ ʩ ʪʝʢʩʪʦʤ çɺʦʜʘ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘè, ʧʨʠʚʝʜʝʥʥʳʤ ʚ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʣʠʩʪʘʭ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʤʘʨʢʠʨʦʚʢʠ ʪʝʢʩʪʘ, ʘ ʟʘʪʝʤ 

ʚʳʧʦʣʥʷʶʪ ʟʘʜʘʥʠʝ ʧʦ ʪʘʙʣʠʮʝ, ʨʘʩʧʨʝʜʝʣʷʷ ʦʨʛʘʥʳ ʯʝʣʦʚʝʢʘ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʥʠʭ ʚʦʜʳ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʩʘʤʦʧʨʦʚʝʨʢʦʡ. 

ʇʷʪʳʡ ʧʫʥʢʪ - ʵʢʦʣʦʛʠʷ. ʉʥʘʯʘʣʘ ʫʯʘʱʠʝʩʷ ʨʝʰʘʶʪ ʟʘʜʘʯʫ ʧʦ 

ʦʮʝʥʢʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʝʩʥʦʡ ʚʦʜʳ ʥʘ ɿʝʤʣʝ ʠ ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ(4%=40ʤʣ),ʧʨʠʥʷʚ ʟʘ 100% -1 ʣʠʪʨ,  ʟʘʪʝʤ ʩʤʦʪʨʷʪ 

ʚʠʜʝʦʬʨʘʛʤʝʥʪ çɿʘʛʨʷʟʥʷʷ ʚʦʜʫ - ʤʳ ʫʙʠʚʘʝʤ ʩʝʙʷè  ʠ  ʦʙʩʫʞʜʘʶʪ 



ʉʦʚʨʝʤʝʥʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ 95 

ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ: çʇʦʯʝʤʫ, ʝʩʣʠ ʧʨʝʩʥʦʡ ʚʦʜʳ ʥʘ ɿʝʤʣʝ ʪʘʢ ʤʘʣʦ, 

ʯʝʣʦʚʝʢ ʪʘʢ ʚʘʨʚʘʨʩʢʠ ʢ ʥʝʡ ʦʪʥʦʩʠʪʩʷ?è 

ɿʜʝʩʴ ʫʯʠʪʝʣʴ ʤʦʞʝʪ ʜʘʪʴ ʧʝʨʚʫʶ ʯʘʩʪʴ ʜʦʤʘʰʥʝʛʦ ʟʘʜʘʥʠʷ: 

ʧʦʜʛʦʪʦʚʠʪʴ ʵʩʩʝ ʥʘ ʪʝʤʫ: çʏʪʦ ʷ ʤʦʛʫ ʩʜʝʣʘʪʴ ʜʣʷ ʦʭʨʘʥʳ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷè. 

 

 

ʈʠʩ.2 ʆʙʨʘʟʝʮ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʘʜʘʥʠʷ ʜʣʷ ʛʨʫʧʧ  

 

ʐʝʩʪʦʡ ʧʫʥʢʪ - ʘʩʪʨʦʥʦʤʠʷ. ʋʯʘʱʠʝʩʷ ʚʩʧʦʤʠʥʘʶʪ ʩʪʨʦʝʥʠʝ 

ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʟʘʧʦʣʥʷʷ ʩʭʝʤʫ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʣʠʩʪʘʭ, ʘ ʟʘʪʝʤ 

ʚʳʜʚʠʛʘʶʪ ʛʠʧʦʪʝʟʳ, ʥʘ ʢʘʢʠʭ ʧʣʘʥʝʪʘʭ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ ʝʩʪʴ 

ʚʦʜʘ. 

ʉʝʜʴʤʦʡ ʧʫʥʢʪ ï ʵʢʦʥʦʤʠʢʘ. ʕʪʦʪ ʵʪʘʧ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʩʦʚʤʝʩʪʥʦʝ ʪʚʦʨʯʝʩʪʚʦ ʫʯʘʱʠʭʩʷ ʚ ʛʨʫʧʧʘʭ. ɿʘʜʘʥʠʝ ʤʦʞʝʪ 

ʚʳʧʦʣʥʷʪʴʩʷ ʯʘʩʪʠʯʥʦ ʥʘ ʫʨʦʢʝ, ʧʨʠ ʥʘʣʠʯʠʠ ʚʨʝʤʝʥʠ, ʘ ʯʘʩʪʠʯʥʦ ï 

ʜʦʤʘ. 

ɺʪʦʨʘʷ ʯʘʩʪʴ ʜʦʤʘʰʥʝʛʦ ʟʘʜʘʥʠʷ - ʟʘʜʘʥʠʝ ʪʚʦʨʯʝʩʢʦʝ 

ʛʨʫʧʧʦʚʦʝ: çʇʨʠʜʫʤʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʪʦʨʛʦʚʫʶ ʤʘʨʢʫ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʠ 

ʩʜʝʣʘʪʴ ʜʣʷ ʥʝʸ ʨʝʢʣʘʤʫè. 

ɺ ʭʦʜʝ ʧʦʜʚʝʜʝʥʠʷ ʠʪʦʛʦʚ ʫʨʦʢʦʚ ʫʯʘʱʠʝʩʷ ʦʪʚʝʯʘʶʪ  

ʥʘ ʚʦʧʨʦʩ: ʚʩʝ ʣʠ ʪʘʡʥʳ ʚʦʜʳ ʠʤ ʫʜʘʣʦʩʴ ʫʟʥʘʪʴ ʠ ʜʦʩʪʠʯʴ ʮʝʣʠ 

ʧʫʪʝʰʝʩʪʚʠʷ? ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʦʜʦʙʥʦʤ ʧʦʩʪʨʦʝʥʠʠ ʫʨʦʢʘ 
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ʫʯʘʱʠʝʩʷ ʧʦʣʫʯʘʶʪ ʮʝʣʦʩʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʚʦʜʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʥʘʫʢ ʯʝʨʝʟ ʚʢʣʶʯʝʥʠʝ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ: 

ʚʳʧʦʣʥʝʥʠʝ ʪʝʩʪʘ, ʨʘʟʛʘʜʳʚʘʥʠʝ ʨʝʙʫʩʦʚ, ʧʨʦʩʤʦʪʨ ʠ ʘʥʘʣʠʟ 

ʚʠʜʝʦʬʨʘʛʤʝʥʪʦʚ, ʘʥʘʣʠʟ ʠ ʟʘʧʦʣʥʝʥʠʝ ʩʭʝʤ, ʚʳʧʦʣʥʝʥʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʘʜʘʥʠʡ, ʨʘʙʦʪʘ ʩ ʪʝʢʩʪʦʤ. 

ʊʘʢʘʷ ʩʭʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ  ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʣʶʙʦʛʦ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʫʨʦʢʘ. ɺʳʙʦʨ ʢʦʣʠʯʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ 

ʦʪ ʪʝʤʳ ʠ ʮʝʣʠ ʢʦʥʢʨʝʪʥʦʛʦ ʫʨʦʢʘ. 

ʆʧrʪ ʨʘʙʦʪʳ ʧʦ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʦʪʢʨʳʪʦʤ ʫʨʦʢʝ ʚ ʨʘʤʢʘʭ ʪʚʦʨʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʫʯʠʪʝʣʝʡ ʬʠʟʠʢʠ 

ʛ.ʦ. ʂʦʣʦʤʥʘ çʇʝʜʘʛʦʛʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʨʦʢʘè, 

19.10.2015ʛ. 

ʀʟ ʚʳʰʝ ʠʟʣʦʞʝʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʢʫʨʩʘ 

çɽʩʪʝʩʪʚʦʟʥʘʥʠʷè ʚ 5-6 ʢʣʘʩʩʘʭ ʫʯʘʱʠʝʩʷ ʧʦʣʫʯʘʶʪ ʮʝʣʦʩʪʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʝʣʘʭ, ʚʝʱʝʩʪʚʘʭ ʠ ʷʚʣʝʥʠʷʭ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, 

ʟʥʘʢʦʤʷʪʩʷ ʩ ʤʝʪʦʜʦʤ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ, ʤʝʪʦʜʘʤʠ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʙʘʟʦʡ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʜʘʣʴʥʝʡʰʝʛʦ 

ʫʩʚʦʝʥʠʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʢʫʨʩʘ, ʢʘʢ ʬʠʟʠʢʠ, ʪʘʢ ʠ ʣʶʙʦʛʦ ʧʨʝʜʤʝʪʘ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʮʠʢʣʘ. 

 ʊʘʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʫ ʫʯʘʱʠʭʩʷ ʝʜʠʥʦʡ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ, 

ʧʦʥʠʤʘʥʠʶ ʦʙʱʥʦʩʪʠ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʭ  

ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢʘʭ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 
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ɺ ʩʪʘʪʴʝ ʦʪʤʝʯʝʥʳ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʟʥʘʯʠʤʦʩʪʴ ʠ 
ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʤʫʟʝʝʚ. ʂʨʘʪʢʦ ʨʘʩʩʤʦʪʨʝʥʳ 
ʢʨʫʧʥʝʡʰʠʝ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʤʫʣʴʪʠʤʝʜʠʘ ʦʥʣʘʡʥ ʦʪʢʨʳʪʳʭ ʢʫʨʩʦʚ. 
ʇʝʨʝʯʠʩʣʝʥʳ ʥʝʜʦʩʪʘʪʢʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʤʫʣʴʪʠʤʝʜʠʘ ʦʥʣʘʡʥ ʦʪʢʨʳʪʳʭ 
ʢʫʨʩʦʚ. ʆʪʤʝʯʝʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʩʦʟʜʘʥʠʷ ʤʫʣʴʪʠʤʝʜʠʘ ʦʥʣʘʡʥ ʦʪʢʨʳʪʳʭ 
ʢʫʨʩʦʚ ʥʘ ʵʢʩʧʦʟʠʮʠʷʭ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʤʫʟʝʝʚ. 

The article deals with Museums of Natural Sciences distinctions, significance and 
opportunities. The biggest platforms for multimedia open online courses are outlined 
briefly. Advantages and disadvantages of multimedia open online courses are listed. 
The study contains perspectives of creation of open online courses at museums of 
natural sciences.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʫʟʝʠ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʦʥʣʘʡʥ ʢʫʨʩʳ, ʄʆʆʂ, 
ʫʯʝʙʥʦʝ ʚʠʜʝʦ. 

Keyword: museums, distant learning, online courses, MOOC, tutorial video. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʳʭ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʤʫʟʝʝʚ ʷʚʣʷʝʪʩʷ ʠʭ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʡ ʤʫʟʝʡ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʥʘʫʯʥʦ-

ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʝ ʫʯʨʝʞʜʝʥʠʝ, ʩʦʯʝʪʘʶʱʝʝ ʚ ʩʝʙʝ ʦʪʙʦʨ, ʨʝʩʪʘʚʨʘʮʠʶ, 

ʭʨʘʥʝʥʠʝ, ʠʟʫʯʝʥʠʝ ʠ ʵʢʩʧʦʟʠʮʠʶ ʥʘʫʯʥʳʭ ʠ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʭ 

ʮʝʥʥʦʩʪʝʡ. ʄʫʟʝʡ XXI  ʚʝʢʘ ï ʵʪʦ ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ, ʨʝʰʘʶʱʘʷ 

ʮʝʣʳʡ ʩʧʝʢʪʨ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʟʘʜʘʯ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʩʝ ʙʦʣʝʝ 
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ʟʘʤʝʪʥʳʝ ʧʦʟʠʮʠʠ ʟʘʥʠʤʘʝʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʩʫʛʘ, 

ʠʥʪʝʛʨʘʮʠʷ ʫʯʝʙʥʦʡ, ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ, ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʡ, 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʠ ʪʚʦʨʯʝʩʢʦʡ ʬʫʥʢʮʠʡ [9]. 

ʆʜʥʘʢʦ, ʧʦʞʘʣʫʡ, ʦʩʥʦʚʥʦʡ ʬʫʥʢʮʠʝʡ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ 

ʤʫʟʝʷ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ. ʆʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʧʝʨʝʜʘʯʝ ʟʥʘʥʠʡ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ ʚ ʵʢʩʧʦʟʠʮʠʷʭ 

ʤʫʟʝʷ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʫʯʘʱʠʭʩʷ [11, ʩ. 6]. 

ɺ ʵʢʩʧʦʟʠʮʠʷʭ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʤʫʟʝʝʚ ʄʠʨʘ ʦʪʨʘʞʝʥ 

ʙʦʣʴʰʦʡ ʢʦʤʧʣʝʢʩ ʩʚʝʜʝʥʠʡ, ʥʘʢʦʧʣʝʥʥʳʭ ʚʦ ʤʥʦʛʠʭ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʥʘʫʢʘʭ. ʈʘʙʦʪʘ ʪʘʢʠʭ ʤʫʟʝʝʚ ʦʧʠʨʘʝʪʩʷ ʥʘ ʦʙʦʙʱʝʥʠʝ 

ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʛʣʦʙʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʦʚ. 

ʊʝʤʘʪʠʢʘ ʩʦʚʨʝʤʝʥʥʳʭ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʤʫʟʝʝʚ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʠʥʪʝʨʝʩʦʚ ʩʘʤʦʛʦ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʧʦʩʝʪʠʪʝʣʝʡ ï ʦʪ 

ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʠ ʩʪʫʜʝʥʪʦʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʬʘʢʫʣʴʪʝʪʦʚ, ʜʦ 

ʰʢʦʣʴʥʠʢʦʚ ʠ ʣʶʙʳʭ ʜʨʫʛʠʭ ʚʦʟʨʘʩʪʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʢʘʪʝʛʦʨʠʡ ʧʦʩʝʪʠʪʝʣʝʡ. 

ʕʢʩʧʦʟʠʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʤʫʟʝʝʚ ʟʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʳʰʣʦ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ 

ʥʦʚʳʡ ʫʨʦʚʝʥʴ. ɺʥʝʜʨʝʥʠʝ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʤʫʟʝʡʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ï ʥʘʧʨʘʚʣʝʥʠʝ, ʩʪʨʝʤʠʪʝʣʴʥʦ 

ʥʘʙʠʨʘʶʱʝʝ ʧʦʧʫʣʷʨʥʦʩʪʴ. ʄʫʣʴʪʠʤʝʜʠʡʥʳʝ ʩʨʝʜʩʪʚʘ ʦʪʦʙʨʘʞʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʤʫʟʝʡʥʦʡ ʧʨʘʢʪʠʢʝ. 

ʄʫʣʴʪʠʤʝʜʠʘ ʦʙʲʝʜʠʥʷʝʪ ʚ ʩʝʙʝ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʧʦʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ: ʠʟʦʙʨʘʞʝʥʠʝ, ʚʠʜʝʦ, ʘʫʜʠʦ, ʛʨʘʬʠʢʘ, 

ʘʥʠʤʘʮʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʠʥʬʦʨʤʘʮʠʦʥʥʦ 

ʥʘʩʳʱʝʥʥʳʤ ʠ ʫʜʦʙʥʳʤ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ, ʙʣʘʛʦʜʘʨʷ ʦʜʥʦʚʨʝʤʝʥʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʥʝʩʢʦʣʴʢʦ ʢʘʥʘʣʦʚ ʚʦʩʧʨʠʷʪʠʷ ʫʯʘʱʝʛʦʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʫʯʝʥʠʷ. ʆʜʥʘʢʦ ʚʤʝʩʪʝ ʩ ʘʢʪʠʚʥʳʤ ʚʥʝʜʨʝʥʠʝʤ ʤʫʣʴʪʠʤʝʜʠʘ ʚ 

ʤʫʟʝʡʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʩʘʤʠ ʤʫʟʝʡʥʳʝ 

ʵʢʩʧʦʟʠʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʧʣʦʱʘʜʦʢ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʫʣʴʪʠʤʝʜʠʘ 

ʧʨʦʜʫʢʮʠʠ. ʇʨʠʤʝʨʦʤ ʪʘʢʦʡ ʧʨʦʜʫʢʮʠʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʄʆʆʂ. 

ʄʘʩʩʦʚʳʝ ʦʪʢʨʳʪʳʝ ʦʥʣʘʡʥ ʢʫʨʩʳ (Massive open online 

courses) ʠʥʦʛʜʘ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ ʤʫʣʴʪʠʤʝʜʠʘ ʦʥʣʘʡʥ ʦʪʢʨʳʪʳʤʠ 

ʢʫʨʩʘʤʠ (Multimedia online open courses). ɼʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʤʘʩʩʦʚʳʭ 

ʦʥʣʘʡʥ ʦʪʢʨʳʪʳʭ ʢʫʨʩʦʚ ʧʨʠʤʝʥʷʶʪ ʘʙʙʨʝʚʠʘʪʫʨʫ ʄʆʆʂ, ʠʣʠ MOOC 

(ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ). ʄʘʩʩʦʚʳʝ ʦʪʢʨʳʪʳʝ ʦʥʣʘʡʥ ʢʫʨʩʳ ʩʣʝʜʫʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʯʘʩʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʆʪ ʧʨʦʯʠʭ ʬʦʨʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʄʆʆʂ 

ʦʪʣʠʯʘʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ, ʧʨʦʮʝʜʫʨʘʤʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʣʠʯʥʦʩʪʠ ʦʙʫʯʘʝʤʦʛʦ, ʘ ʪʘʢʞʝ, ʧʫʩʪʴ ʠ ʚʝʩʴʤʘ 



ʉʦʚʨʝʤʝʥʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ 99 

ʦʛʨʘʥʠʯʝʥʥʦʡ, ʚʦʟʤʦʞʥʦʩʪʴʶ ʢʦʥʪʘʢʪʠʨʦʚʘʪʴ ʤʝʞʜʫ ʩʪʫʜʝʥʪʘʤʠ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ. 

ʇʦʷʚʣʝʥʠʶ ʄʆʆʂ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʘʟʚʠʪʠʝ ʀʥʪʝʨʥʝʪʘ ʠ 

ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʄʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʄʆʆʂ ʥʘʯʘʣʠ 

ʧʦʷʚʣʷʪʴʩʷ ʧʦʩʣʝ ʪʦʛʦ, ʢʦʛʜʘ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʜʦʤʘʰʥʠʭ ʠ 

ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʷʭ ʩʜʝʣʘʣʘ ʚʦʟʤʦʞʥʳʤ ʧʝʨʝʜʘʯʫ ʧʦʪʦʢʦʚʦʛʦ ʚʠʜʝʦ, 

ʦʙʱʝʥʠʷ ʚ ʚʠʜʝʦʯʘʪʘʭ, ʧʝʨʝʜʘʯʠ ʚʠʜʝʦ ʚ ʚʳʩʦʢʦʤ ʨʘʟʨʝʰʝʥʠʠ. 

ɺʠʜʝʦʣʝʢʮʠʠ, ʫʯʝʙʥʦʝ, ʥʘʫʯʥʦʝ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʢʠʥʦ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʢʘʥʘʣʦʤ ʧʝʨʝʜʘʯʠ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʄʆʆʂ ʠ ʩʦʩʪʘʚʣʷʶʪ ʷʜʨʦ ʧʦʜʦʙʥʦʛʦ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ [10]. 

ʏʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ ʦʙʫʯʘʶʱʝʛʦ 

ʚʠʜʝʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʝʜʘʯʝ ʟʘ ʦʯʝʥʴ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ 

ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ ʥʝʜʦʩʪʫʧʥʦʛʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʨʫʛʠʭ ʩʨʝʜʩʪʚ 

ʦʙʫʯʝʥʠʷ [7]. 

ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʝʜʲʷʚʣʷʶʪ ʤʘʩʩʦʚʳʝ 

ʦʥʣʘʡʥ ʦʪʢʨʳʪʳʝ ʢʫʨʩʳ ʢ ʥʘʫʯʥʦʤʫ ʠ ʫʯʝʙʥʦʤʫ ʚʠʜʝʦ, ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ [10]. 

1. ʂʦʥʪʨʦʣʴ ʧʦʪʦʢʘ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʜʦʧʫʱʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʧʝʨʝʛʨʫʟʦʢ (ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʠʜʝʦ ʜʦʣʞʥʘ ʦʪʚʝʯʘʪʴ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʩʠʭʠʢʠ ʯʝʣʦʚʝʢʘ, ʚʦʟʤʦʞʥʦʩʪʷʤ ʚʦʩʧʨʠʷʪʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʜʝʨʞʘʥʠʷ ʚʥʠʤʘʥʠʷ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʬʨʘʛʤʝʥʪʦʚ ʫʯʝʙʥʳʭ ʚʠʜʝʦʣʝʢʮʠʡ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʩʣʠʰʢʦʤ 

ʢʦʨʦʪʢʦʡ ʠʣʠ ʩʣʠʰʢʦʤ ʙʦʣʴʰʦʡ). 

2. ʈʝʯʴ ʣʝʢʪʦʨʘ ʠʣʠ ʜʠʢʪʦʨʘ ʜʦʣʞʥʘ ʙʳʪʴ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ,  

ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʣʘʢʦʥʠʯʥʦʡ, ʜʦʩʪʫʧʥʦʡ ʠ ʚʳʨʘʟʠʪʝʣʴʥʦʡ. ʈʝʯʴ 

ʜʦʣʞʥʘ ʠʤʝʪʴ ʧʘʫʟʳ, ʧʦʤʦʛʘʶʱʠʝ ʚʦʩʧʨʠʷʪʠʶ ʚʠʜʝʦʨʷʜʘ ʠʣʠ 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ. 

3. ɺ ʚʠʜʝʦʨʷʜ ʣʝʢʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥʳ ʚʦʧʨʦʩʳ ʠ ʟʘʜʘʥʠʷ, 
ʧʦʤʦʛʘʶʱʠʝ ʠʟʫʯʝʥʠʠ ʪʝʤʳ. ʊʘʢʠʝ ʚʦʧʨʦʩʳ ʤʦʛʫʪ ʙʳʪʴ ʧʘʫʟʦʡ  

ʩ ʧʨʝʜʣʦʞʝʥʠʝʤ ʧʨʦʡʪʠ ʧʨʦʩʪʦʡ ʪʝʩʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʦ ʚʨʝʤʷ 

ʧʘʫʟʳ ʦʙʫʯʘʶʱʝʛʦ ʚʠʜʝʦ ʠ ʩ ʧʨʦʜʦʣʞʝʥʠʝʤ ʪʨʘʥʩʣʷʮʠʠ ʧʦʩʣʝ ʝʛʦ 

ʧʨʦʭʦʞʜʝʥʠʷ. 

4. ɺʠʜʝʦ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʜʝʣʝʥʦ ʥʘ ʢʦʨʦʪʢʠʝ ʩʶʞʝʪʳ ʠʣʠ ʧʦʜʪʝʤʳ  

ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʪʝʤʳ. 

5. ʀʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʠ ʧʨʠʝʤʦʚ ʩʲʝʤʢʠ ʩʣʝʜʫʝʪ 
ʜʦʙʠʚʘʪʴʩʷ ʧʦʜʜʝʨʞʘʥʠʷ ʠʥʪʝʨʝʩʘ, ʤʦʪʠʚʘʮʠʠ ʥʘ ʧʦʩʪʦʷʥʥʦʤ 

ʫʨʦʚʥʝ. 

6. ʂʦʤʧʦʟʠʮʠʷ ʢʘʜʨʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʩʪʨʦʝʥʘ ʪʘʢ, ʯʪʦʙʳ ʯʝʪʢʦ 

ʚʳʜʝʣʷʪʴ ʛʣʘʚʥʦʝ. 

 



100 ɾʫʨʥʘʣ çʐʢʦʣʘ ɹʫʜʫʱʝʛʦè, ˉ 3, 2017 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʣʘʪʬʦʨʤ,  

ʪʦ ʢʨʫʧʥʝʡʰʝʡ ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʤʫʣʴʪʠʤʝʜʠʘ ʦʥʣʘʡʥ ʦʪʢʨʳʪʳʭ ʢʫʨʩʦʚ 

ʷʚʣʷʝʪʩʷ Coursera, ʦʩʥʦʚʘʥʥʘʷ ʚ ʘʧʨʝʣʝ 2012 ʛʦʜʘ. ʉʝʡʯʘʩ ʫ ʥʝʝ ʙʦʣʝʝ  

13 ʤʠʣʣʠʦʥʦʚ ʩʪʫʜʝʥʪʦʚ, ʬʠʥʘʥʩʠʨʫʝʪʩʷ ʦʥʘ ʚʝʥʯʫʨʥʳʤʠ ʬʦʥʜʘʤʠ. 

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʘ ʩʨʝʜʠ ʩʪʨʘʥ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ɸʟʠʠ: ʉʠʥʛʘʧʫʨ, 

ʊʘʡʚʘʥʴ, ɻʦʥʢʦʥʛ. ʆʯʝʥʴ ʧʦʧʫʣʷʨʥʘ ʪʘʢʞʝ ʩʨʝʜʠ ʘʥʛʣʦʷʟʳʯʥʳʭ ʩʪʨʘʥ 

(ʉʐɸ, ʂʘʥʘʜʘ, ʀʨʣʘʥʜʠʷ, ɸʚʩʪʨʘʣʠʷ) [2]. ʇʦʤʠʤʦ Coursera ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʧʣʘʪʬʦʨʤ. 

edX ï ʥʝʢʦʤʤʝʨʯʝʩʢʘʷ ʧʣʘʪʬʦʨʤʘ, ʦʩʥʦʚʘʥʘ ʚ MIT ʚ ʤʘʝ 2012-

ʛʦ ʛʦʜʘ ʩʦʚʤʝʩʪʥʦ ʩ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ɹʝʨʢʣʠ, ɻʘʨʚʘʨʜʩʢʠʤ 

ʫʥʠʚʝʨʩʠʪʝʪʦʤ. ɺ ʤʘʨʪʝ 2014 ʛʦʜʘ ʥʘʩʯʠʪʳʚʘʣʘ ʙʦʣʴʰʝ ʜʚʫʭ 

ʤʠʣʣʠʦʥʦʚ ʩʪʫʜʝʥʪʦʚ [3]. 

Udasity ï ʧʨʦʝʢʪ ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʝʩʷ ʥʘ IT-ʪʝʤʘʪʠʢʝ. 

ʗʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ [6]. 

iversity ï ʥʝʤʝʮʢʠʡ ʧʨʦʝʢʪ (ʦʩʥʦʚʘʥ ʚ 2013 ʛʦʜʫ), ʨʝʘʣʠʟʫʝʪʩʷ  

ʜʣʷ ɻʝʨʤʘʥʠʠ ʠ ʩʪʨʘʥ ɽʚʨʦʩʦʶʟʘ [1].  

ʉʨʝʜʠ ʝʚʨʦʧʝʡʩʢʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʣʘʪʬʦʨʤ ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ. 

Futurelearn ʦʩʥʦʚʘʥ ʚ ʜʝʢʘʙʨʝ 2012 ʛʦʜʘ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ [4]. 

OpenupEd ï ʧʣʘʪʬʦʨʤʘ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ 11 ʩʪʨʘʥʘʤʠ  

ɽʚʨʦʩʦʶʟʘ [5]. 

ɺ ʈʦʩʩʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʧʨʦʝʢʪ ʧʦ ʤʘʩʩʦʚʳʤ ʦʥʣʘʡʥ 

ʦʪʢʨʳʪʳʤ ʢʫʨʩʘʤ ʨʝʘʣʠʟʫʝʪ ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʦʜʥʘʢʦ ʝʛʦ ʧʨʦʝʢʪ ʥʘʭʦʜʠʪʩʷ  

ʥʘ ʩʘʤʦʡ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʠ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ çʢʦʧʠʨʦʚʘʥʠʝè ʤʦʜʝʣʝʡ ʄʆʆʂ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚʝʜʫʱʠʤʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʧʣʘʪʬʦʨʤʘʤʠ ʚ ʤʠʨʝ ï Coursera ʠ edX. ʅʝʢʦʪʦʨʳʝ 

ʨʦʩʩʠʡʩʢʠʝ ʫʥʠʚʝʨʩʠʪʝʪʳ, ʥʘʧʨʠʤʝʨ, ʄʌʊʀ, ɺʳʩʰʘʷ ʰʢʦʣʘ 

ʵʢʦʥʦʤʠʢʠ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʫʯʘʩʪʚʫʶʪ ʚ ʧʨʦʝʢʪʝ Coursera [10]. 

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʥʠ 

ʦʜʥʘ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʣʘʪʬʦʨʤ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʫʯʠʪʴ ʮʝʣʦʩʪʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. ɺʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʣʘʪʬʦʨʤʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʥʘʙʦʨ ʨʘʟʨʦʟʥʝʥʥʳʭ ʢʫʨʩʦʚ  

ʥʝ ʩʚʷʟʘʥʥʳʭ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ. ʆʙʫʯʘʝʤʦʤʫ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʦʧʳʪʘ 

ʚ ʧʦʣʫʯʝʥʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʦʞʥʦ ʩʚʷʟʘʪʴ ʨʘʟʨʦʟʥʝʥʥʳʝ 

ʢʫʨʩʳ ʚ ʧʦʣʥʦʮʝʥʥʫʶ ʧʨʦʛʨʘʤʤʫ ʧʦʣʫʯʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʢ ʦʩʥʦʚʥʳʤ ʧʨʦʙʣʝʤʘʤ ʧʦʜʦʙʥʳʭ ʢʫʨʩʦʚ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʥʠʟʢʫʶ ʩʦʮʠʘʣʠʟʘʮʠʶ ʠ ʩʣʘʙʳʝ ʢʦʥʪʘʢʪʳ ʩʪʫʜʝʥʪʦʚ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʨʝʤʷ ʦʪʢʣʠʢʘ  



ʉʦʚʨʝʤʝʥʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ 101 

ʥʘ ʚʦʧʨʦʩʳ ʩʪʫʜʝʥʪʦʚ. ʊʘʢ ʞʝ, ʧʨʠ ʪʘʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʥʝ ʧʨʦʨʘʙʦʪʘʥ 

ʘʣʛʦʨʠʪʤ ʫʯʝʪʘ ʫʨʦʚʥʷ ʙʘʟʳ ʟʥʘʥʠʡ ʩʣʫʰʘʪʝʣʝʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ  

ʢ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʢʫʨʩʦʤ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʝʛʤʝʥʪʘ 

ʩʣʫʰʘʪʝʣʝʡ ʧʦʜʭʦʜʷʱʠʭ ʧʦ ʨʷʜʫ ʫʩʣʦʚʠʡ. ʆʪʩʫʪʩʪʚʠʝ ʛʠʙʢʦʩʪʠ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʩʣʫʰʘʪʝʣʝʡ ʚ ʦʯʥʳʭ ʰʢʦʣʘʭ. 

ʆʯʝʥʴ ʩʫʱʝʩʪʚʝʥʥʦʡ ʪʨʫʜʥʦʩʪʴʶ ʚ ʨʝʘʣʠʟʘʮʠʠ ʄʆʆʂ ʚ ʩʬʝʨʝ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʥʝʨʘʟʨʳʚʥʦʩʪʴ ʪʘʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʧʨʘʢʪʠʯʝʩʢʠʤʠ 

ʟʘʥʷʪʠʷʤʠ, ʯʪʦ ʚ ʄʆʆʂ ʧʦʣʥʦʮʝʥʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʥʝ ʫʜʘʩʪʩʷ. ɺ ʜʘʥʥʳʭ 

ʩʬʝʨʘʭ ʄʆʆʂ ʩʧʦʩʦʙʥʘ ʟʘʤʝʥʠʪʴ ʣʠʰʴ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʙʝʟ ʟʘʤʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ. ʅʦ ʜʘʞʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘ ʦʙʫʯʝʥʠʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, 

ʚʨʝʤʝʥʠ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʢ ʣʝʢʮʠʦʥʥʦ-ʩʝʤʠʥʘʨʩʢʠʤ ʟʘʥʷʪʠʷʤ  

ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. 

ʆʜʥʘʢʦ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʄʆʆʂ ʠʤʝʝʪ ʠ 

ʮʝʣʳʡ ʨʷʜ ʩʝʨʴʝʟʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʟʘʢʣʶʯʘʶʪʩʷ  

ʚ ʯʨʝʟʚʳʯʘʡʥʦʡ ʛʠʙʢʦʩʪʠ ʦʙʫʯʝʥʠʷ, ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʙʫʯʝʥʠʷ  

ʦʪ ʚʨʝʤʝʥʠ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʜʣʷ ʩʣʫʰʘʪʝʣʝʡ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. 

ʊʝʦʨʝʪʠʯʝʩʢʠ ʯʠʩʣʦ ʩʣʫʰʘʪʝʣʝʡ ʜʣʷ ʄʆʆʂ ʥʠʯʝʤ ʥʝ ʦʛʨʘʥʠʯʝʥʦ. 

ʄʆʆʂ ʤʦʞʝʪ ʦʭʚʘʪʠʪʴ ʚʩʝ ʨʝʛʠʦʥʳ ʠ ʚʩʝ ʥʘʩʝʣʝʥʠʝ ɿʝʤʣʠ. 

ʆʙʨʘʟʦʚʘʥʠʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʪʘʥʦʚʠʪʴʩʷ ʦʙʱʝʜʦʩʪʫʧʥʳʤ [8]. 

ɼʦʩʪʫʧʥʦʩʪʴ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʄʆʆʂ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʠ 

ʩʣʫʰʘʪʝʣʝʡ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ 

ʙʦʣʴʰʦʝ ʙʘʟʦʚʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʢʠʨʧʠʯʠʢʠ ʠ ʩʣʫʰʘʪʴ 

ʪʦʣʴʢʦ ʪʦʪ ʢʫʨʩ, ʢʦʪʦʨʳʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʥʪʝʨʝʩʫʝʪ ʩʪʫʜʝʥʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʪʝʭʥʦʣʦʛʠʡ  

ʚ ʤʫʟʝʡʥʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʟʝʝʚ  

ʚ ʢʘʯʝʩʪʚʝ ʧʣʦʱʘʜʦʢ ʜʣʷ ʩʦʟʜʘʥʠʷ ʄʆʆʂ, ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ  

ʥʝ ʪʦʣʴʢʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʪʚʦʨʯʝʩʢʠʭ ʠ ʫʤʩʪʚʝʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʦʙʫʯʘʝʤʳʭ, ʨʘʟʚʠʪʠʶ ʠʭ ʮʝʣʦʩʪʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ, ʥʦ ʠʩʧʦʣʴʟʫʷ 

ʤʫʟʝʠ ʚ ʢʘʯʝʩʪʚʝ ʧʣʦʱʘʜʦʢ ʜʣʷ ʩʦʟʜʘʥʠʷ ʄʆʆʂ, ʤʳ ʤʦʞʝʤ ʧʦʣʫʯʠʪʴ 

ʝʱʝ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʤʫʟʝʡʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʘ ʠʤʝʥʥʦ: 

ü ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳʤʠ ʩʘʤʦʤʫ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʩʣʫʰʘʪʝʣʝʡ 
ʥʘʫʯʥʦ-ʫʯʝʙʥʳʝ ʵʢʩʧʦʟʠʮʠʠ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʤʫʟʝʝʚ; 

ü ʧʦʚʳʰʘʝʪʩʷ ʜʦʩʪʫʧʥʦʩʪʴ, ʥʘʛʣʷʜʥʦʩʪʴ ʠ ʧʨʝʜʤʝʪʥʦʩʪʴ ʚ ʧʨʦʮʝʩʩʝ 
ʧʦʩʪʠʞʝʥʠʷ ʦʩʥʦʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢ [11]. 
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