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ɹʘʪʶʢ ɯʛʦʨ  
ʄʘʛʽʩʪʨʘʥʪ, ʩʧʝʮʽʘʣʴʥʦʩʪʽ  çʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ)è 

igorbat2580@gmail.com 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ  - ʆ.ɻ. ʄʝʜʚʝʜʦʚʩʴʢʘ 

ˣ͊ͭΌ͟ ˱Φ 
ɺʀʂʆʈʀʉʊɸʅʅʗ ʍʄɸʈʅʀʍ ʉɽʈɺɯʉɯɺ GOOGLE ɺ ʅɸɺʏɸʃʔʅʆʄʋ 

ʇʈʆʎɽʉɯ ɿɿʉʆ 
ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦ ʧʝʨʝʦʮʽʥʠʪʠ ʚʧʣʠʚ ʢʦʤʧôʶʪʝʨʘ ʥʘ ʙʫʜʴ-ʷʢʫ 

ʩʬʝʨʫ ʜʽʷʣʴʥʦʩʪʽ ʩʫʯʘʩʥʦʾ ʣʶʜʠʥʠ. ʑʝ ʟ ʧʦʯʘʪʢʫ ʩʚʦʛʦ ʨʦʟʚʠʪʢʫ ʢʦʤʧôʶʪʝʨʠ ʙʫʣʠ 

ʧʦʢʣʠʢʘʥʽ ʜʦʧʦʤʘʛʘʪʠ ʣʶʜʠʥʽ ʚ ʩʚʦʾʡ ʜʽʷʣʴʥʦʩʪʽ. ɸʣʝ ʟʚʘʞʘʶʯʠ ʥʘ ʩʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ 

ʪʝʭʥʽʢʠ ʪʘ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʥʝ ʤʝʥʰ ʩʪʨʽʤʢʦ ʟʤʽʥʶʻʪʴʩʷ ʽ ʾʭ ʚʘʨʪʽʩʪʴ, ʽ ʚ ʩʫʯʘʩʥʠʭ 

ʨʝʘʣʽʷʭ ʤʠ ʩʪʠʢʥʫʣʠʩʷ ʟ ʧʨʦʙʣʝʤʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʞʥʦʛʦ: ʧʨʘʮʽʚʥʠʢʘ, ʟʜʦʙʫʚʘʯʘ 

ʦʩʚʽʪʠ, ʪʘ ʽʥʰʠʭ ʢʘʪʝʛʦʨʽʡ ʛʨʦʤʘʜʷʥ, ʩʫʯʘʩʥʠʤ ʘʧʘʨʘʪʥʠʤ ʪʘ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ, 

ʜʣʷ ʾʭ ʧʨʦʜʫʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɺʠʭʦʜʦʤ ʟ ʮʴʦʛʦ ʧʦʣʦʞʝʥʥʷ ʤʠ ʧʝʨʝʜʙʘʯʘʻʤʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʚ ʫʩʽʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ. 

ʍʤʘʨʥʽ ʩʝʨʚʽʩʠ ʙʫʜʫʶʪʴʩʷ ʥʘ ʪʝʭʥʦʣʦʛʽʾ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ. ʍʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ ʮʝ 

ʩʠʩʪʝʤʘ, ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʷʢʦʾ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʪʘ ʟʨʫʯʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʛʦ ʩʝʨʚʝʨʫ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ 

[1].  

ʄʠ ʚʚʘʞʘʻʤʦ ʱʦ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ çGoogle Apps for Educationè ʚʽʜ ʚʩʝʩʚʽʪʥʴʦ ʚʽʜʦʤʦʛʦ 

ʙʨʝʥʜʫ Google. ɯ ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ ʱʦ çGoogle Apps for Educationè ʥʘ ʩʴʦʛʦʜʥʽ 

ʷʚʣʷʶʪʴʩʷ ʙʝʟʢʦʰʪʦʚʥʠʤʠ ʽ ʚʽʣʴʥʦ ʧʦʰʠʨʶʚʘʥʠʤʠ, ʘʣʝ ʾʭ ʬʫʥʢʮʽʦʥʘʣʫ ʜʦʩʪʘʪʥʴʦ ʱʦʙ 

ʩʣʫʛʫʚʘʪʠ ʧʣʘʪʬʦʨʤʦʶ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ. 

ɯʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ ï ʮʝ ʩʝʨʚʽʩ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ 

ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʥʘʜʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʚʩʽʤ ʩʫʙôʻʢʪʘʤ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ 

ʦʙʤʽʥʶʚʘʪʠʩʷ ʽʥʬʦʨʤʘʮʽʻʶ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʣʴʥʦʾ 

ʚʟʘʻʤʦʜʽʾ [2]. 

ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ ʱʦ ʢʦʤʧʘʥʽʷ Google ʥʘʜʘʻ ʜʦʩʪʫʧ ʜʦ ʚʩʽʭ ʩʚʦʾʭ ʩʝʨʚʽʩʽʚ ʪʘ ʧʦʩʣʫʛ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʚʩʴʦʛʦ ʣʠʰʝ ʦʜʠʥ ʘʢʘʫʥʪ ʢʦʨʠʩʪʫʚʘʯʘ, ʱʦ ʜʫʞʝ ʟʨʫʯʥʦ, ʪʘ 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʧʦʣʝʛʰʫʻ ʨʦʙʦʪʫ ʢʦʨʠʩʪʫʚʘʯʫ[3].  

ʍʤʘʨʥʽ ʩʝʨʚʽʩʠ Google ʤʘʶʪʴ ʰʠʨʦʢʫ ʩʬʝʨʫ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʽ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʘʢʫ 

ʾʭ ʩʪʨʫʢʪʫʨʫ: 

 
ʈʠʩ. 1 ʉʪʨʫʢʪʫʨʘ ʍʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ Google. 
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ʉʝʨʚʽʩʠ, Google Apps for Education, ʩʪʚʦʨʝʥʽ ʪʘ ʟʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʩʧʽʣʴʥʫ ʨʦʙʦʪʫ ʪʘ 

ʩʧʽʣʢʫʚʘʥʥʷ ʚ ʤʝʨʝʞʽ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʦʨʛʘʥʽʟʫʚʘʪʠ ʥʘʚʯʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʷʢ ʽʥʜʠʚʽʜʫʘʣʴʥʦ, 

ʢʦʞʥʦʛʦ ʫʯʥʷ, ʘʙʦ ʨʦʙʦʪʫ ʚ ʫʤʦʚʘʭ: ʢʣʘʩʫ, ʛʨʫʧʠ, ʪʦʱʦ. 

ɺʝʙ-ʜʦʜʘʪʢʠ Google, ʤʘʶʪʴ ʪʘʢʽ ʦʩʥʦʚʥʽ ʤʦʞʣʠʚʦʩʪʽ: 

¶ Gmail ï ʩʝʨʚʽʩ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ. ʅʘʜʘʻ ʜʦʩʪʫʧ ʜʦ ʧʦʰʪʦʚʠʭ ʩʢʨʠʥʴʦʢ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʚʩʷ ʨʦʙʦʪʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘʢʠʭ ʧʨʦʪʦʢʦʣʽʚ: 

POP3, SMTP, IMAP ʽ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʻ ʘʙʩʦʣʶʪʥʦ ʙʝʟʢʦʰʪʦʚʥʦʶ. 

¶ ʂʦʥʪʘʢʪʠ ï ʦʥ-ʣʘʡʥ ʩʝʨʚʽʩ ʚ ʷʢʦʤʫ ʢʦʞʝʥ ʢʦʨʠʩʪʫʚʘʯ ʤʦʻ ʟʤʦʛʫ ʨʝʜʘʛʫʚʘʪʠ ʪʘ 

ʥʘʧʦʚʥʶʚʘʪʠ ʩʚʦʶ ʦʩʦʙʠʩʪʫ ʘʜʨʝʩʥʫ ʢʥʠʛʫ, ʩʪʚʦʨʶʚʘʪʠ ʢʦʣʘ ʢʦʥʪʘʢʪʽʚ (ʛʨʫʧʠ) ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʧʨʠ ʨʦʟʩʠʣʮʽ ʧʦʚʽʜʦʤʣʝʥʴ ʨʽʟʥʦʛʦ ʟʤʽʩʪʫ. 

¶ Google ʂʘʣʝʥʜʘʨ ï ʘʥʘʣʦʛ ʟʚʠʯʥʦʛʦ ʢʘʣʝʥʜʘʨʷ, ʷʢʠʡ ʘʚʪʦʤʘʪʠʯʥʦ ʩʠʥʭʨʦʥʽʟʫʻʪʴʩʷ 

ʟ ʩʝʨʚʝʨʦʤ, ʪʘ ʟʙʝʨʽʛʘʻ ʚʩʶ ʽʥʬʦʨʤʘʮʽʶ ʥʘ ʭʤʘʨʥʦʤʫ ʥʘʢʦʧʠʯʫʚʘʯʽ, ʮʝ ʦʟʥʘʯʘʻ ʱʦ 

ʟʘʤʽʪʢʠ ʟʘʧʠʩʘʥʽ ʜʦ ʜʘʥʦʛʦ ʢʘʣʝʥʜʘʨʷ ʟʙʝʨʽʛʘʶʪʴʩʷ ʥʘʚʽʪʴ ʢʦʣʠ ʣʶʜʠʥʘ ʧʨʘʮʶʻ ʟ ʽʥʰʦʛʦ 

ʧʨʠʩʪʨʦʶ, ʜʦʩʪʘʪʥʴʦ ʘʚʪʦʨʠʟʫʚʘʪʠʩʷ ʚ ʩʠʩʪʝʤʽ Google. 

¶ GoogleTalk ï ʩʝʨʚʽʩ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ ʛʦʣʦʩʦʚʦʛʦ ʯʘʨʪʫ, ʪʘ ʤʠʪʪʻʚʦʛʦ 

ʦʙʤʽʥʫ ʝʣʝʢʪʨʦʥʥʠʤʠ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ. ɭ ʘʥʘʣʦʛʦʤ ʚʽʜʦʤʠʭ ʧʨʦʛʨʘʤ: ICQ ʽ Skype, ʤʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʚʽʜʝʦ ʢʦʥʬʝʨʝʥʮʽʾ ʜʣʷ 9 ʢʦʨʠʩʪʫʚʘʯʽʚ ʦʜʥʦʯʘʩʥʦ. 

¶ Google ʉʘʡʪʠ ʪʘ ɹʣʦʛʠ ï ʧʨʦʩʪʠʡ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ, ʘʣʝ ʧʦʪʫʞʥʠʡ, ʥʘ ʙʘʟʽ 

ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʚʽʢʽ ʭʦʩʪʠʥʛ ʟʽ ʩʪʚʦʨʝʥʥʷ ʪʘ ʥʘʧʦʚʥʝʥʥʷ ʚʣʘʩʥʦʛʦ ʩʘʡʪʫ ʯʠ ʙʣʦʛʫ, ʱʦ ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʩʢʣʘʜʦʚʦʶ ʨʦʙʦʪʠ ʩʫʯʘʩʥʦʛʦ ʚʯʠʪʝʣʷ. 

¶ Youtube ï ʦʥ-ʣʘʡʥ ʩʝʨʚʽʩ ʜʣʷ ʤʦʥʪʘʞʫ ʚʽʜʝʦ ʬʘʡʣʽʚ ʪʘ ʾʭ ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʩʝʨʚʝʨʽ ʟ 

ʤʝʪʦʶ ʥʘʜʘʥʥʷ ʜʦ ʥʴʦʛʦ ʩʧʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʥʝʦʙʤʝʞʝʥʦʾ ʢʽʣʴʢʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

¶ Google+ ï ʙʘʛʘʪʦʤʦʚʥʘ ʩʦʮʽʘʣʴʥʘ ʤʝʨʝʞʘ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʘ ʩʣʫʞʙʘ, ʷʢʘ 

ʥʘʣʝʞʠʪʴ ʢʦʤʧʘʥʽʾ Google. ɿʘʤʽʩʪʴ ʟʚʠʯʥʦʛʦ, ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽʥʰʠʭ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ, 

ʻʜʠʥʦʛʦ ʩʧʠʩʢʫ çʜʨʫʟʽʚè ʫ Google+ ʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʧʦʜʽʣʷʪʠ ʢʦʥʪʘʢʪʠ ʟʘ çʢʦʣʘʤʠè: 

ʜʨʫʟʽ, ʨʦʜʠʯʽ, ʢʦʣʝʛʠ ʪʦʱʦ.  

¶ ʅʦʚʠʥʠ ï ʩʝʨʚʽʩ ʟʽ ʟʙʦʨʫ ʣʠʰʝ ʘʢʪʫʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʫʩʴʦʛʦ ʩʚʽʪʫ ʟʘ ʟʘʜʘʥʠʤʠ 

ʽʥʪʝʨʝʩʘʤʠ, ʛʨʫʧʠ ʽʥʪʝʨʝʩʽʚ ʦʢʨʝʤʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ. 

¶ ɻʨʫʧʠ ï ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʛʨʫʧʠ, ʱʦʙ ʩʧʽʣʢʫʚʘʪʠʩʷ ʝʣʝʢʪʨʦʥʥʦʶ ʧʦʰʪʦʶ ʚ 

ʨʝʞʠʤʽ ʦʜʠʥ ʜʦ ʛʨʫʧʠ, ʪʦʙʪʦ ʚʽʜʧʨʘʚʣʷʶʯʠ ʥʘ ʘʜʨʝʩʫ ʛʨʫʧʠ ʣʠʩʪʘ ʣʶʜʠʥʘ ʘʚʪʦʤʘʪʠʯʥʦ 

ʚʽʜʧʨʘʚʣʷʻ ʡʦʛʦ ʫʩʽʤ ʢʦʨʠʩʪʫʚʘʯʘʤ, ʚʢʣʶʯʝʥʠʤ ʜʦ ʮʽʻʾ ʛʨʫʧʠ.  

¶ ʌʦʪʦʟʥʽʤʢʠ ï ʥʘʜʘʻ ʟʨʫʯʥʫ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʛʣʷʜʘʪʠ, ʟʤʽʥʶʚʘʪʠ ʽ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ 

ʬʦʪʦʛʨʘʬʽʾ. ʄʘʻ ʟʚôʷʟʦʢ ʟ ʜʠʩʢʦʤ, Youtube ʪʘ Google+ [4]. 

ʆʩʥʦʚʥʠʡ ʢʨʠʪʝʨʽʡ ʟʘ ʷʢʠʤ ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʧʝʨʝʣʽʯʝʥʽ ʜʦʜʘʪʢʠ ʪʝ, ʱʦ ʚʩʽ ʚʦʥʠ ʻ 

ʭʤʘʨʥʠʤʠ ʩʝʨʚʽʩʘʤʠ, ʽ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʢʦʤʧôʶʪʝʨ ʢʦʨʠʩʪʫʚʘʯʘ, ʚʩʝ ʱʦ 

ʧʦʪʨʽʙʥʦ ʜʣʷ ʾʭ ʨʦʙʦʪʠ, ʮʝ ʚʝʙ-ʙʨʘʫʟʝʨ ʪʘ ʟôʻʜʥʘʥʥʷ ʟ ʤʝʨʝʞʝʶ ɯʥʪʝʨʥʝʪ. 

ʉʝʨʝʜ ʫʩʽʭ ʜʦʩʪʫʧʥʠʭ ʩʝʨʚʽʩʽʚ Google, ʥʝʦʙʭʽʜʥʦ ʚʠʦʢʨʝʤʠʪʠ Google ɼʠʩʢ. Google 

ɼʠʩʢ ï ʩʭʦʚʠʱʝ ʜʘʥʠʭ, ʷʢʝ ʥʘʣʝʞʠʪʴ ʢʦʤʧʘʥʽʾ Google, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʢʦʨʠʩʪʫʚʘʯʽ 

ʤʦʞʫʪʴ ʟʙʝʨʽʛʘʪʠ ʩʚʦʾ ʜʘʥʽ ʥʘ ʩʝʨʚʝʨʘʭ ʫ ʭʤʘʨʽ ʽ ʜʽʣʠʪʠʩʷ ʥʠʤʠ ʟ ʽʥʰʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ 

ʚ ɯʥʪʝʨʥʝʪʽ. ʋ ʩʝʨʝʜʦʚʠʱʽ ʜʠʩʢʫ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʨʝʜʘʛʫʚʘʪʠ ʪʝʢʩʪʦʚʽ ʜʦʢʫʤʝʥʪʠ, 

ʪʘʙʣʠʮʽ, ʧʨʝʟʝʥʪʘʮʽʾ, ʤʘʣʶʥʢʠ, ʬʦʨʤʠ ʦʧʠʪʫʚʘʥʴ. ʗʢʱʦ ʛʦʚʦʨʠʪʠ ʧʨʦ ʧʝʨʝʚʘʛʠ ʜʘʥʠʭ 

ʩʝʨʚʽʩʽʚ ʥʘʜ ʟʚʠʯʥʠʤʠ ʨʝʜʘʢʪʦʨʘʤʠ ʪʝʢʩʪʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʪʘʙʣʠʮʴ ʪʘ ʧʨʝʟʝʥʪʘʮʽʡ ʪʦ 

ʦʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʻ ʥʘʜʘʥʥʷ ʩʧʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʬʘʡʣʫ ʜʣʷ ʩʧʽʣʴʥʦʛʦ ʩʪʚʦʨʝʥʥʷ, 

ʨʝʜʘʛʫʚʘʥʥʷ ʪʘ ʬʦʨʤʘʪʫʚʘʥʥʷ, ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ, ʪʘ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ, ʜʦ ʪʦʛʦ 

ʞ ʫʩʷ ʨʦʙʦʪʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʪʘ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʩʪʝʞʫʚʘʪʠ ʟʤʽʥʠ, 

ʷʢʽ ʚʥʦʩʠʚ ʢʦʞʝʥ ʟ ʢʦʨʠʩʪʫʚʘʯʽʚ [5]. ɼʣʷ ʨʦʙʦʪʠ ʟ ʝʣʝʢʪʨʦʥʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʩʪʚʦʨʝʥʦ 

ʚʽʨʪʫʘʣʴʥʠʡ ʜʦʜʘʪʦʢ Google Docs,ï ʨʦʟʨʦʙʣʝʥʠʡ ʢʦʤʧʘʥʽʻʶ Google. 

Google Docs ï ʙʝʟʢʦʰʪʦʚʥʠʡ ʤʝʨʝʞʝʚʠʡ ʦʬʽʩʥʠʡ ʧʘʢʝʪ, ʱʦ ʚʢʣʶʯʘʻ ʪʝʢʩʪʦʚʠʡ, 

ʪʘʙʣʠʯʥʠʡ ʨʝʜʘʢʪʦʨ ʽ ʜʦʜʘʪʦʢ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʝʟʝʥʪʘʮʽʡ. 
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Google ʜʠʩʢ, ʤʘʻ ʧʨʦʩʪʠʡ ʪʘ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʡ ʽʥʪʝʨʬʝʡʩ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ 

ʜʦʢʫʤʝʥʪʫ ʙʫʜʴ-ʷʢʦʛʦ ʪʠʧʫ, ʥʝʦʙʭʽʜʥʦ: 

¶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʨʫʯʥʦʛʦ ʚʘʤ ʙʨʘʫʟʝʨʘ ʧʝʨʝʡʪʠ ʥʘ ʚʝʙ-ʩʘʡʪ: https://www.google.com 

¶ ʘʚʪʦʨʠʟʫʚʘʪʠʩʷ ʚ ʩʠʩʪʝʤʽ Google (ʩʪʚʦʨʠʪʠ ʘʢʘʫʥʪ, ʜʣʷ ʪʠʭ ʭʪʦ ʱʝ 

ʥʝʟʘʨʝʻʩʪʨʦʚʘʥʠʡ); 

ʩʢʦʨʠʩʪʫʚʘʚʰʠʩʴ ʢʥʦʧʢʦʶ çɼʦʜʘʪʢʠ Googleè, ʦʙʨʘʪʠ ʜʦʜʘʪʦʢ çɼʠʩʢè ʟ ʚʠʧʘʜʘʶʯʦʛʦ 

ʤʝʥʶ; 

ʈʠʩ.2 ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʜʦʢʫʤʝʥʪʘ. 
 

¶ ʧʽʩʣʷ ʯʦʛʦ ʥʝʦʙʭʽʜʥʦ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çʉʪʚʦʨʠʪʠè, ʽ ʟ ʚʠʧʘʜʘʶʯʦʛʦ ʤʝʥʶ ʦʙʨʘʪʠ 

ʧʦʪʨʽʙʥʠʡ ʪʠʧ ʜʦʢʫʤʝʥʪʘ 
 

 
ʈʠʩ.3 ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʜʦʢʫʤʝʥʪʘ. 

ɺʘʨʪʦ ʚʽʜʤʽʪʠʪʠ ʱʦ ʧʨʠ ʥʘʚʝʜʝʥʥʽ ʥʘ ʙʫʜʴ-ʷʢʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʘʥʘʣʦʛʽʯʥʦ ʟʚʠʯʥʦʤʫ 

ʨʝʜʘʢʪʦʨʽ, ʧʽʜʩʚʽʯʫʻʪʴʩʷ ʡʦʛʦ ʥʘʟʚʘ, ʱʦ ʜʦʩʠʪʴ ʟʨʫʯʥʦ ʜʣʷ ʣʶʜʝʡ, ʷʢʽ ʤʘʣʦʦʩʚʽʯʝʥʽ ʚ 

ʨʦʙʦʪʽ ʧʦʜʽʙʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ. 

https://www.google.com/
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ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʘʥʠʭ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʧʝʨʝʚʘʛʠ ʥʘʜ 

ʟʚʠʯʥʠʤʠ ʘʥʘʣʦʛʘʤʠ:  

¶ ʥʘʜʽʡʥʽʩʪɹ, ʦʩʢʽʣʴʢʠ ʜʘʥʽ ʩʝʨʚʽʩʠ ʤʘʶʪʴ ʰʠʨʦʢʠʡ ʬʫʥʢʮʽʦʥʘʣ ʜʣʷ 

ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ; 

¶ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʪʘ ʢʦʣʝʢʪʠʚʥʠʡ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ ʪʘ ʩʝʨʚʽʩʽʚ; 

¶ ʤʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʛʨʫʧ ʪʘ ʦʢʨʝʤʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ; 

¶ ʬʽʣʴʪʨʫʚʘʥʥʷ ʥʝʙʘʞʘʥʦʛʦ ʢʦʥʪʝʥʪʫ ʩʘʤʦʶ ʩʠʩʪʝʤʦʶ, ʘʜʤʽʥʽʩʪʨʘʪʦʨʦʤ ʘ 

ʪʘʢʦʞ ʩʘʤʠʤ ʢʦʨʠʩʪʫʚʘʯʝʤ;  

¶ ʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʟʘʚʜʷʢʠ ʨʦʟʰʠʨʝʥʦʤʫ ʥʘʙʦʨʫ ʤʝʪʦʜʽʚ ʪʘ 

ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ; 

¶ ʥʘʜʘʥʥʷ ʙʝʟʢʦʰʪʦʚʥʦʛʦ, ʜʠʩʢʦʚʦʛʦ (ʭʤʘʨʥʦʛʦ) ʧʨʦʩʪʦʨʫ, ʱʦ ʥʘʜʘʻʪʴʩʷ 

ʢʦʨʠʩʪʫʚʘʯʝʚʽ; 

¶ ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʚʩʽʤʘ ʜʦʩʪʫʧʥʠʤʠ ʩʝʨʚʽʩʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʚʥʘ ʧʽʜʪʨʠʤʢʘ 

ʤʦʙʽʣʴʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʧʽʜ ʫʧʨʘʚʣʽʥʥʷʤ ʦʧʝʨʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ Android. 

ʉʝʨʝʜ ʥʝʜʦʣʽʢʽʚ ʜʘʥʠʭ ʩʝʨʚʽʩʽʚ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʣʠʰʝ ʧʨʠʚôʷʟʘʥʽʩʪʴ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ 

ʫʯʘʩʥʠʢʘ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʜʦ ʩʪʘʙʽʣʴʥʦʛʦ ʪʘ ʰʚʠʜʢʽʩʥʦʛʦ ʟôʻʜʥʘʥʥʷ ʟ ʤʝʨʝʞʝʶ 

ɯʥʪʝʨʥʝʪ. [6]. 

ʆʪʞʝ, ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʠʭ ʨʝʘʣʽʡ, ʪʘ ʚʠʩʦʢʠʭ ʟʘʪʨʘʪ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʫʯʘʩʥʦʾ 

ʣʶʜʠʥʠ ʷʢʽʩʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʤʘʶʪʴ ʥʝʦʙʭʽʜʥʫ 

ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʚʘʛ ʜʣʷ ʾʭ ʫʩʧʽʰʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʫʩʽʭ ʩʬʝʨʘʭ 

ʩʫʯʘʩʥʦʛʦ ʩʚʽʪʫ. ʗʢʱʦ ʛʦʚʦʨʠʪʠ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ ʪʦ ʚʘʨʪʦ 

ʚʽʜʤʽʪʠʪʠ, ʱʦ ʜʘʥʽ ʩʝʨʚʽʩʠ ʤʘʶʪʴ ʮʽʣʫ ʥʠʟʢʫ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʪʘ 

ʤʦʥʽʪʦʨʠʥʛʫ ʨʽʚʥʷ ʟʘʩʚʦʻʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʢʦʞʥʦʛʦ ʫʯʥʷ ʧʨʠ ʥʘʚʯʘʥʥʽ ʷʢ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʪʘʢ ʽ ʚ ʫʤʦʚʘʭ ʛʨʫʧʠ, ʢʣʘʩʫ, ʪʦʱʦ. ʊʘʢʦʞ ʚʝʣʠʢʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʦʩʚʽʪʥʴʦʤʫ 

ʧʨʦʮʝʩʽ ʥʘʙʫʚʘʻ ʟʜʘʪʥʽʩʪʴ ʢʦʣʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʟ ʦʜʥʠʤ ʽ ʪʠʤ ʞʝ ʜʦʢʫʤʝʥʪʦʤ, ʜʝ ʫʯʥʽ 

ʤʦʞʫʪʴ ʚʽʣʴʥʦ ʧʨʦʷʚʣʷʪʠ ʩʚʦʾ ʥʘʚʠʯʢʠ ʪʘ ʚʤʽʥʥʷ, ʚʠʩʣʦʚʣʶʚʘʪʠ ʩʚʦʶ ʜʫʤʢʫ, ʱʦ ʤʦʞʝ 

ʙʫʪʠ ʜʫʞʝ ʢʦʨʠʩʥʦ ʜʣʷ ʫʯʥʽʚ ʷʢʽ ʙʦʷʪʴʩʷ ʞʠʚʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ. 

ʊʘʢʦʞ ʚʘʨʪʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʩʝʨʚʽʩʽʚ ʥʝʦʙʭʽʜʥʦ 

ʚʥʦʩʠʪʠ ʟʤʽʥʠ ʽ ʚ: ʤʝʪʦʜʦʣʦʛʽʶ ʥʘʚʯʘʥʥʷ, ʮʝ ʧʝʨʰ ʟʘ ʚʩʝ ʩʪʦʩʫʻʪʴʩʷ ʚʯʠʪʝʣʽʚ, ʪʘʢ ʷʢ ʥʘ 

ʥʠʭ ʣʝʞʠʪʴ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʧʨʘʚʠʣʴʥʽʩʪʴ ʧʦʜʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʥʘʚʯʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. 
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Abstract. Batyuk I. Cloud services as a replacement for office applications. The article 

discusses the main cloud services provided by Google, shows the main areas of application of 

these services and the importance of their use as an alternative to the usual software installed 

on the computer, shows the sequence of actions in dealing with electronic documents in the 

cloud service Google Drive. 

Keywords: cloud services, Google Apps for Education, Google Drive, Google Docs, 

Gmail, cloud computing, information and education space. 
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ʗʢ ʚʽʜʦʤʦ, ʙʽʣʴʰʽʩʪʴ ʨʝʘʣʴʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʤʘʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʤʦʞʫʪʴ 

ʙʫʪʠ ʦʧʠʩʘʥʽ ʘʧʘʨʘʪʦʤ ʷʢʽʩʥʦʾ ʪʝʦʨʽʾ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ; ʫ ʧʝʨʰʫ ʯʝʨʛʫ ï ʮʝ 

ʨʽʟʥʦʛʦ ʨʦʜʫ ʤʝʭʘʥʽʯʥʽ ʩʠʩʪʝʤʠ. ʇʨʠ ʨʦʟʚôʷʟʘʥʥʽ ʨʷʜʫ ʟʘʜʘʯ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʘʢʠʭ ʩʠʩʪʝʤ, ʚʘʞʣʠʚʦ ʟʥʘʪʠ ʥʝ ʦʜʠʥ ʢʦʥʢʨʝʪʥʠʡ ʨʦʟʚôʷʟʦʢ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʜʘʥʠʤ 

ʧʦʯʘʪʢʦʚʠʤ ʫʤʦʚʘʤ, ʘ ʭʘʨʘʢʪʝʨ ʡʦʛʦ ʧʦʚʝʜʽʥʢʠ ʟ ʧʣʠʥʦʤ ʯʘʩʫ ʪʘ ʧʨʠ ʟʤʽʥʽ ʟʥʘʯʝʥʴ 

ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚ. ʎʠʤʠ ʧʠʪʘʥʥʷʤʠ ʟʘʡʤʘʻʪʴʩʷ ʪʝʦʨʽʷ ʩʪʽʡʢʦʩʪʽ ʨʫʭʫ, ʱʦ ʙʫʣʘ ʩʪʚʦʨʝʥʘ 

ʥʘʧʨʠʢʽʥʮʽ XIX ʩʪ. ʆ. ʄ. ʃʷʧʫʥʦʚʠʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʟʘʣʝʞʥʦʩʪʽ ʨʦʟʚôʷʟʢʽʚ 

ʩʠʩʪʝʤ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʚʽʜ ʧʦʯʘʪʢʦʚʠʭ ʜʘʥʠʭ ʥʘ ʚʝʣʠʢʠʭ ʽʥʪʝʨʚʘʣʘʭ ʯʘʩʫ. 

ʆʩʥʦʚʥʘ ʟʘʜʘʯʘ ʪʝʦʨʽʾ ʩʪʽʡʢʦʩʪʽ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʩʫʜʠʪʠ 

ʧʨʦ ʩʪʽʡʢʽʩʪʴ ʨʦʟʚôʷʟʢʫ ʧʝʚʥʦʾ ʩʠʩʪʝʤʠ ʟʚʠʯʘʡʥʠʭ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ, ʥʝ ʟʥʘʶʯʠ 

ʡʦʛʦ ʟʘʛʘʣʴʥʦʛʦ ʚʠʜʫ. ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʦʟʥʘʯʝʥʥʷ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʟʛʘʜʘʥʦʾ ʚʠʱʝ ʪʝʦʨʽʾ 

[1]. 

ʈʦʟʛʣʷʥʝʤʦ ʩʠʩʪʝʤʫ 

      Ὢὼȟώȟ         (1) 

ʜʝ ώȡὍO ὈṒᴙ , ώ ὧέὰώȟώȟȣȟώ  ï ὲ-ʚʠʤʽʨʥʠʡ ʚʝʢʪʦʨ-ʩʪʦʚʧʯʠʢ ʰʫʢʘʥʠʭ ʬʫʥʢʮʽʡ 

ώ ώὼᶰὅ Ὅ, Ὢὼȟώ ὧέὰὪὼȟώȟὪὼȟώȟȣȟὪὼȟώ , Ὅḧ ὼȟЊ . 
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ʇʨʠʧʫʩʢʘʻʪʴʩʷ, ʱʦ ʨʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ ʂʦʰʽ ʜʣʷ ʩʠʩʪʝʤʠ (1) ʟ ʜʦʚʽʣʴʥʠʤʠ ʧʦʯʘʪʢʦʚʠʤʠ 

ʜʘʥʠʤʠ ʽʩʥʫʻ ʪʘ ʤʘʻ ʚʣʘʩʪʠʚʽʩʪʴ ʻʜʠʥʦʩʪʽ.  

ʆʟʥʘʯʝʥʥʷ 1. ʈʦʟʚôʷʟʦʢ ώᶻὼ ʩʠʩʪʝʤʠ (1) ʥʘʟʠʚʘʶʪʴ ʩʪʽʡʢʠʤ ʟʘ ʃʷʧʫʥʦʚʠʤ (ʧʨʠ 

ὼO Њ), ʷʢʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʫʤʦʚʠ:  

1) ʮʝʡ ʨʦʟʚôʷʟʦʢ ʽʩʥʫʻ ʥʘ ʧʽʚʦʩʽ ὼȟЊ ;  

2) ʜʣʷ ʜʦʚʽʣʴʥʦʛʦ ‐ π ʽ ʜʦʚʽʣʴʥʦʛʦ ὼ ὼ ʤʦʞʥʘ ʚʢʘʟʘʪʠ ʪʘʢʝ ‏ ‐ὼȟ‏ π, 
ʱʦ ʜʣʷ ʢʦʞʥʦʛʦ ώ ʪʘʢʦʛʦ, ʱʦ ᴁώ ώᶻὼ ᴁ  ʨʦʟʚôʷʟʦʢ ώὼ ʩʠʩʪʝʤʠ (1), ʷʢʠʡ ,‏

ʟʘʜʦʚʦʣʴʥʷʻ ʧʦʯʘʪʢʦʚʫ ʫʤʦʚʫ ώὼ ώ, ʽʩʥʫʻ ʥʘ ʧʽʚʦʩʽ ὼȟЊ  ̔  ʩʧʨʘʚʜʞʫʻ ʥʝʨʽʚʥʽʩʪʴ: 

ᴁώὼ ώᶻὼᴁ ‐  ᶅὼ ὼȢ 
ʅʝʩʪʽʡʢʠʤ (ʧʨʠ ὼO Њ) ʥʘʟʠʚʘʻʪʴʩʷ ʨʦʟʚôʷʟʦʢ, ʜʣʷ ʷʢʦʛʦ ʧʦʨʫʰʫʻʪʴʩʷ ʭʦʯʘ ʙ ʦʜʥʘ 

ʟ ʫʤʦʚ, ʱʦ ʬʽʛʫʨʫʶʪʴ ʚ ʦʟʥʘʯʝʥʥʽ 1. 

ʆʟʥʘʯʝʥʥʷ 2. ʈʦʟʚôʷʟʦʢ ώᶻὼ ʩʠʩʪʝʤʠ (1) ʥʘʟʠʚʘʶʪʴ ʘʩʠʤʧʪʦʪʠʯʥʦ ʩʪʽʡʢʠʤ ʟʘ 

ʃʷʧʫʥʦʚʠʤ (ʧʨʠ ὼO Њ), ʷʢʱʦ ʤʘʶʪʴ ʤʽʩʮʝ ʥʘʩʪʫʧʥʽ ʫʤʦʚʠ: 

1) ʮʝʡ ʨʦʟʚôʷʟʦʢ ʩʪʽʡʢʠʡ ʟʘ ʃʷʧʫʥʦʚʠʤ;  

2) ʜʣʷ ʜʦʚʽʣʴʥʦʛʦ ὼ ὼ ʤʦʞʥʘ ʚʢʘʟʘʪʠ ʪʘʢʝ Ў Ўὼ π, ʱʦ ʜʣʷ ʢʦʞʥʦʛʦ ώ 
ʪʘʢʦʛʦ, ʱʦ ᴁώ ώᶻὼ ᴁ Ў, ʨʦʟʚôʷʟʦʢ ώὼ ʩʠʩʪʝʤʠ (1), ʷʢʠʡ ʟʘʜʦʚʦʣʴʥʷʻ ʧʦʯʘʪʢʦʚʫ 

ʫʤʦʚʫ ώὼ ώ, ʽʩʥʫʻ ʥʘ ʧʽʚʦʩʽ ὼȟЊ  ʽ ʤʘʻ ʚʣʘʩʪʠʚʽʩʪʴ 

ÌÉÍ
ᴼ
ᴁώὼ ώᶻὼᴁ πȢ 

ɸʥʘʣʦʛʽʯʥʦ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʩʪʽʡʢʽʩʪʴ ʪʘ ʘʩʠʤʧʪʦʪʠʯʥʫ ʩʪʽʡʢʽʩʪʴ ʨʦʟʚôʷʟʢʽʚ 

ʩʠʩʪʝʤʠ (1), ʷʢʘ ʚʠʟʥʘʯʝʥʘ ʥʘ ʤʥʦʞʠʥʽ Њȟὼ Ὀ ὈṒᴙ , ʧʨʠ ὼO Њ. 

ɼʘʣʽ, ʷʢ ʯʘʩʪʢʦʚʠʡ ʚʠʧʘʜʦʢ ʩʠʩʪʝʤʠ (1), ʨʦʟʛʣʷʥʝʤʦ ʣʽʥʽʡʥʫ ʦʜʥʦʨʽʜʥʫ ʩʠʩʪʝʤʫ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ 

      ώ ὃὼώ         (2) 

ʟ ʥʝʧʝʨʝʨʚʥʠʤʠ ʥʘ ʧʽʚʦʩʽ ὥȟЊ  ʢʦʝʬʽʮʽʻʥʪʘʤʠ. ʅʝʭʘʡ ώᶻὼ ð ʾ ʾ ʜʦʚʽʣʴʥʠʡ ʨʦʟʚôʷʟʦʢ. ɿʘ 

ʪʝʦʨʝʤʦʶ ʽʩʥʫʚʘʥʥʷ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ ʂʦʰʽ ʜʣʷ ʣʽʥʽʡʥʠʭ ʦʜʥʦʨʽʜʥʠʭ ʩʠʩʪʝʤ ʦʙʣʘʩʪʴ 

ʽʩʥʫʚʘʥʥʷ ώᶻὼ ï ʫʩʷ ʧʽʚʚʽʩʴ ὥȟЊ. ʊʦʤʫ ʨʦʟʚôʷʟʢʠ ʩʠʩʪʝʤʠ (2) ʦʜʥʦʯʘʩʥʦ ʘʙʦ ʩʪʽʡʢʽ 
(ʘʩʠʤʧʪʦʪʠʯʥʦ ʩʪʽʡʢʽ), ʘʙʦ ʥʝʩʪʽʡʢʽ  

ʋ ʨʦʙʦʪʽ [2, ʩ. 432ï433] ʧʦʢʘʟʘʥʦ, ʱʦ ʩʪʽʡʢʽʩʪʴ ʩʠʩʪʝʤʠ (2) ʧʦʚʥʽʩʪʶ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʾʾ ʜʦʚʽʣʴʥʦʾ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʤʘʪʨʠʮʽ ὣὼ. ʊʘʢ, ʦʩʢʽʣʴʢʠ ʨʦʟʚôʷʟʦʢ 
ʩʠʩʪʝʤʠ (2), ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʧʦʯʘʪʢʦʚʫ ʫʤʦʚʫ ώὼ ώ ʤʘʻ ʚʠʛʣʷʜ: 

     ώὼ ὣὼὣ ὼ ώ, 
ʪʦ ʤʘʶʪʴ ʤʽʩʮʝ ʥʘʩʪʫʧʥʽ ʪʝʦʨʝʤʠ.  

ʊʝʦʨʝʤʘ 1. ɼʣʷ ʩʪʽʡʢʦʩʪʽ ʣʽʥʽʡʥʦʾ ʦʜʥʦʨʽʜʥʦʾ ʩʠʩʪʝʤʠ (2) ʥʝʦʙʭʽʜʥʦ ʡ ʜʦʩʪʘʪʥʴʦ, 

ʱʦʙ ʾʾ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘ ʤʘʪʨʠʮʷ ὣὼ ʙʫʣʘ ʦʙʤʝʞʝʥʦʶ ʥʘ ὥȟЊ , ʪʦʙʪʦ  

ὑɱ πȡᴁὣὼᴁ ὑ ᶅὼ ὥȢ 
ʊʝʦʨʝʤʘ 2. ɼʣʷ ʘʩʠʤʧʪʦʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʣʽʥʽʡʥʦʾ ʦʜʥʦʨʽʜʥʦʾ ʩʠʩʪʝʤʠ (2) 

ʥʝʦʙʭʽʜʥʦ ʡ ʜʦʩʪʘʪʥʴʦ, ʱʦʙ ʥʦʨʤʘ ʾʾ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʤʘʪʨʠʮʽ ʧʨʷʤʫʚʘʣʘ ʜʦ ʥʫʣʷ ʧʨʠ 

ὼO Њ. 

ʇʨʦʙʣʝʤʫ ʩʪʽʡʢʦʩʪʽ ʩʠʩʪʝʤʠ 

      ώ ὃώ,         (3) 

ʜʝ ὃ ï ʩʪʘʣʘ ʤʘʪʨʠʮʷ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʧʦʚʥʽʩʪʶ ʨʦʟʚôʷʟʫʻ ʪʘʢʘ ʪʝʦʨʝʤʘ.  

ʊʝʦʨʝʤʘ 3. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʩʠʩʪʝʤʘ (3) ʙʫʣʘ ʩʪʽʡʢʦʶ, ʥʝʦʙʭʽʜʥʦ ʡ ʜʦʩʪʘʪʥʴʦ, ɦ ʦʙ 

ʜʽʡʩʥʽ ʯʘʩʪʠʥʠ ʚʩʽʭ ʚʣʘʩʥʠʭ ʯʠʩʝʣ ʤʘʪʨʠʮʽ ɸ ʙʫʣʠ ʥʝʜʦʜʘʪʥʠʤʠ, ʧʨʠʯʦʤʫ ʢʦʞʥʦʤʫ 

ʚʣʘʩʥʦʤʫ ʯʠʩʣʫ ʟ ʥʫʣʴʦʚʦʶ ʜʽʡʩʥʦʶ ʯʘʩʪʠʥʦʶ ʚʽʜʧʦʚʽʜʘʣʦ ʩʪʽʣʴʢʠ ʣʽʥʽʡʥʦ ʥʝʟʘʣʝʞʥʠʭ 

ʚʣʘʩʥʠʭ ʚʝʢʪʦʨʽʚ, ̫ ʢʦʶ ʻ ʢʨʘʪʥʽʩʪʴ ʮʴʦʛʦ ʯʠʩʣʘ ʷʢ ʢʦʨʝʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʛʦ ʧʦʣʽʥʦʤʘ 

ὖὢ ȿὃ ὢὉȿ (ʪʦʙʪʦ ʢʦʞʥʦʤʫ ʚʣʘʩʥʦʤʫ ʯʠʩʣʫ ʟ ʥʫʣʴʦʚʦʶ ʜʽʡʩʥʦʶ ʯʘʩʪʠʥʦʶ 

ʚʽʜʧʦʚʽʜʘʣʠ ʣʠʰʝ ʦʜʥʦʚʠʤʽʨʥʽ ʢʣʽʪʠʥʠ ɾʦʨʜʘʥʘ ʚ ʥʦʨʤʘʣʴʥʽʡ ʬʦʨʤʽ ʤʘʪʨʠʮʽ ɸ).  

ɼʣʷ ʘʩʠʤʧʪʦʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʩʠʩʪʝʤʠ (3) ʥʝʦʙʭʽʜʥʦ ʡ ʜʦʩʪʘʪʥʴʦ, ʱʦʙ ʜʽʡʩʥʽ 

ʯʘʩʪʠʥʠ ʚʩʽʭ ʚʣʘʩʥʠʭ ʯʠʩʝʣ ʤʘʪʨʠʮʽ ɸ ʙʫʣʠ ʚʽʜôʻʤʥʠʤʠ. 
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ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜʠ 

ʇʨʠʢʣʘʜ 1. ɿʥʘʡʪʠ ʚʩʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ‌ ʪʘ ‍, ʜʣʷ ʷʢʠʭ ʩʠʩʪʝʤʘ ʨʽʚʥʷʥʴ 
ὼ ὼ ‌ὼ ‍ὼȟ
ὼ ‌ὼ ὼ ‌ὼȟ
ὼ ‍ὼ ‌ὼ ὼȠ

 

ʻ ʘ) ʩʪʽʡʢʘ; ʙ) ʘʩʠʤʧʪʦʪʠʯʥʦ ʩʪʽʡʢʘ. 

ʈʦʟʚôʷʟʘʥʥʷ 

ʈʦʟʛʣʷʥʝʤʦ ʤʘʪʨʠʮʶ ʢʦʝʬʽʮʽʻʥʪʽʚ ʩʠʩʪʝʤʠ ὃ
ρ ‌ ‍
‌ ρ ‌
‍ ‌ ρ

. 

ɿ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʛʦ ʨʽʚʥʷʥʥʷ ȿὃ ὯὉȿ π  ʟʥʘʭʦʜʠʤʦ ʚʣʘʩʥʽ ʯʠʩʣʘ 
ρ Ὧ ‌ ‍
‌ ρ Ὧ ‌
‍ ‌ ρ Ὧ

πȠ 

ρ Ὧ ‍ ρ Ὧ ς‌ ρ Ὧ πȢ 

ɿʚʽʜʩʠ ʦʪʨʠʤʫʻʤʦ, ʱʦ Ὧ ρȟὯȟ ρ Ὥ‍ ς‌Ȣ 
ʊʦʜʽ, ʦʩʢʽʣʴʢʠ 2ÅὯ ρ π (ʜʽʡʩʥʽ ʯʘʩʪʠʥʽ ʫʩʽʭ ʚʣʘʩʥʠʭ ʯʠʩʝʣ ʤʝʥʰʽ ʟʘ 

ʤʦʜʫʣʝʤ), ʪʦ ʟʘ ʪʝʦʨʝʤʦʶ 3 ʜʣʷ ʢʦʞʥʦʾ ʧʘʨʠ ʝʣʝʤʝʥʪʽʚ ‌ ʪʘ ‍: 

ʘ) ʩʠʩʪʝʤʘ (2) ʩʪ̔ʡʢʘ ʫ ʜʦʜʘʪʥʦʤʫ ʥʘʧʨʷʤʽ; 

ʘ) ʩʠʩʪʝʤʘ (2) ʘʩʠʤʧʪʦʪʠʯʥʦ ʩʪ̔ʡʢʘ ʟʘ ʃʷʧʫʥʦʚʠʤ ʫ ʜʦʜʘʪʥʦʤʫ ʥʘʧʨʷʤʽ. 

ʇʨʠʢʣʘʜ 2. ɼʣʷ ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʘ ʜʦʩʣʽʜʠʪʠ ʥʘ ʩʪʽʡʢʽʩʪʴ ʚ ʦʙʦʭ 

ʥʘʧʨʷʤʢʘʭ ʨʦʟʚôʷʟʢʠ ʟʘʜʘʥʦʾ ʩʠʩʪʝʤʠ: 

     
ὼ ὥὼ υὼȟ
 ὼ ὼ ςὼȢ

         (4) 

ʈʦʟʚôʷʟʘʥʥʷ 

ɿʘʡʜʝʤʦ ʚʣʘʩʥʽ ʟʥʘʯʝʥʥʷ ̔ ʚʽʜʧʦʚʽʜʥʽ ʾʤ ʚʣʘʩʥʽ ʚʝʢʪʦʨʠ ʤʘʪʨʠʮʽ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʩʠʩʪʝʤʠ ὃ
ὥ υ
ρ ς

  ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʘ. 

ȿὃ ὯὉȿ
ὥ Ὧ υ
ρ ς Ὧ

ὥ Ὧ ς Ὧ υ Ὧ ὥ ςὯ ςὥ υ πȟ 

Ὧȟ
ὥ ς Ѝὥ τὥ ρφ

ς
Ȣ 

ʈʦʟʛʣʷʥʝʤʦ ʫʩʽ ʤʦʞʣʠʚʽ ʚʠʧʘʜʢʠ: 

1) Ὧȟᶰᴙᵼὥ τὥ ρφ πᵼὥᶰ ЊȠς ςЍυ᷾ς ςЍυȠЊ .  

1.1) Ὧ Ὧᵼὥ ς ςЍυ. ʊʦʜʽ ʜʣʷ ʟʥʘʯʝʥʥʷ ὥ ς ςЍυ π ʩʠʩʪʝʤʘ (4) ʙʫʜʝ 

ʥʝʩʪʽʡʢʘ ʧʨʠ ὸO Њ  ̔ʩʪʽʡʢʘ ʧʨʠ ὸO Њ, ʘ ʜʣʷ ʟʥʘʯʝʥʥʷ ὥ ς ςЍυ π ʥʘʚʧʘʢʠ. 

ʌʘʟʦʚʠʡ ʧʦʨʪʨʝʪ ʩʠʩʪʝʤʠ (ʚʠʨʦʜʞʝʥʠʡ ʚʫʟʦʣ) ʜʣʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʘ ὥ 
ʤʘʻ ʚʽʜʧʦʚʽʜʥʦ ʚʠʛʣʷʜ: 
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1.2) Ὧȟ πᵼὥ ς Ѝὥ τὥ ρφᵼὥ ςᵼὥᶰ ς ςЍυȠЊ. ʊʦʜʽ 

ʩʠʩʪʝʤʘ (4) ʙʫʜʝ ʥʝʩʪʽʡʢʘ ʧʨʠ ὸO Њ  ̔ʩʪʽʡʢʘ ʧʨʠ ὸO Њ. 

ɺ ʦʢʦʣʘʭ ʜʦʚʽʣʴʥʦʾ ʪʦʯʢʠ ʨʽʚʥʦʚʘʛʠ ʩʠʩʪʝʤʠ ʦʪʨʠʤʫʻʤʦ ʬʘʟʦʚʠʡ ʧʦʨʪʨʝʪ ï ʚʫʟʦʣ: 

     
1.3) ὯϽὯ πᵼὥ ς Ѝὥ τὥ ρφᵼὥᶰ ЊȠς ςЍυ. ʊʦʜʽ ʩʠʩʪʝʤʘ (4) 

ʙʫʜʝ ʥʝʩʪʽʡʢʦʶ ʚ ʦʙʦʭ ʥʘʧʨʷʤʢʘʭ. 

ɺ ʦʢʦʣʘʭ ʜʦʚʽʣʴʥʦʾ ʪʦʯʢʠ ʨʽʚʥʦʚʘʛʠ ʩʠʩʪʝʤʠ ʦʪʨʠʤʫʻʤʦ ʬʘʟʦʚʠʡ ʧʦʨʪʨʝʪ ï ʪʠʧʫ 

ʩʜ̔ʣʦ. ʌʘʟʦʚʠʡ ʧʦʨʪʨʝʪ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʫ ʥʠʞʯʝ. 
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2) Ὧȟᶱᴙᵼὥᶰ ς ςЍυȠς ςЍυ. 

2.1) ̫ ʢʱʦ ὥ ς, ʪʦ 2ÅὯȟ π. ʊʦʜʽ ʜʘʥʘ ʩʠʩʪʝʤʘ ̒  ʩʪʽʡʢʦʶ ʚ ʦʙʦʭ ʥʘʧʨʷʤʢʘʭ (ʘʣʝ 

ʥʝ ʘʩʠʤʧʪʦʪʠʯʥʦ). ʌʘʟʦʚʠʡ ʧʦʨʪʨʝʪ ʩʠʩʪʝʤʠ (4) ï ʮʝʥʪʨ (ʨʠʩʫʥʦʢ ʟʦʙʨʘʞʝʥʦ ʥʠʞʯʝ). 

     
2.2) ʷʢʱʦ ʞ ὥᶰ ς ςЍυȠς᷾ ςȠς ςЍυ, ʪʦ ʬʘʟʦʚʠʡ ʧʦʨʪʨʝʪ ʩʠʩʪʝʤʠ ï 

ʬʦʢʫʩ (ʩʫʢʫʧʥʽʩʪʴ ʩʧʽʨʘʣʝʡ). ʈʠʩʫʥʦʢ ʥʠʞʝ: 
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ʇʨʠ ὥᶰ ς ςЍυȠς ʩʠʩʪʝʤʘ (4) ʙʫʜʝ ʩʪ̔ʡʢʘ (ʧʨʠʯʦʤʫ ʘʩʠʤʧʪʦʪʠʯʥʦ) ʫ 

ʜʦʜʘʪʥʦʤʫ ʥʘʧʨʷʤʢʫ ʽ ʥʝʩʪʽʡʢʘ ï ʫ ʚʽʜôʻʤʥʦʤʫ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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ʩʠʩʪʝʤ ʟʚʠʯʘʡʥʠʭ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ, ʟʦʢʨʝʤʘ ʟʽ ʩʪʘʣʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ. 

ʅʘʚʝʜʝʥʦ ʯʠʩʝʣʴʥʽ ʧʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʽʩʥʦʾ ʪʝʦʨʽʾ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʜʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤ ʥʘ ʩʪʽʡʢʽʩʪʴ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʝʦʨʽʷ ʩʪʽʡʢʦʩʪʽ ʨʫʭʫ ʟʘ ʆ. ʄ. ʃʷʧʫʥʦʚʠʤ, ʩʪʽʡʢʠʡ ʨʦʟʚôʷʟʦʢ 

ʩʠʩʪʝʤʠ, ʘʩʠʤʧʪʦʪʠʯʥʘ ʩʪʽʡʢʽʩʪʴ, ʬʘʟʦʚʠʡ ʧʦʨʪʨʝʪ. 

 

Abstract. Bleshchenko N. Investigation of Lyapunov stability of systems of 

differential equations. The article gives the basic definitions and facts on the theory of 

A. M. Lyapunov stability. The criteria of stability of linear homogeneous systems of ordinary 

differential equations, in particular, with constant coefficients, are considered. Numerous 

examples of the application of qualitative theory of differential equations to the study of stability 

systems are given. 

Key words: the theory of A. M. Lyapunov stability, stable solution of the system, 

asymptotic stability, phase portrait. 
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ʉʀʉʊɽʄʀ ʇʆɼɺɯʁʅʀʍ ʊɸ ɼʋɸʃʔʅʀʍ ʏʀʉɽʃ 

 

ʇʦʙʫʜʫʻʤʦ ʯʠʩʣʦʚʫ ʩʠʩʪʝʤʫ ʽʟ ʚʠʨʘʟʫ ʚʠʜʫ ὥ ὦὭ ʚʠʟʥʘʯʠʚ ʜʦʜʘʚʘʥʥʷ 

ʥʘʩʪʫʧʥʠʤ ʚʠʨʘʟʦʤ:ὥ ὦὭ ὧ ὨὭ ὥ ὧ ὦ ὨὭ. ʉʧʨʦʙʫʻʤʦ ʚʠʟʥʘʯʠʪʠ 

ʤʥʦʞʝʥʥʷ. ɺʠʤʦʛʠ: 1) ʄʥʦʞʝʥʥʷ ʜʽʡʩʥʦʛʦ ʯʠʩʣʘ ὥ ὥ πὭ ʥʘ ʯʠʩʣʦ ᾀ ὦ ὧὭ ʤʘʻ 

ʜʘʚʘʪʠ ʨʝʟʫʣʴʪʘʪ ʫʟʛʦʜʞʝʥʠʡ ʟ ʚʠʧʘʜʢʦʤ ʢʦʤʧʣʝʢʩʥʠʭ ʯʠʩʝʣ - ὥ πὭὦ ὧὭ ὥὦ

ὥὧὭ ʪʘ ὦ ὧὭὥ πὭ ὥὦ ὥὧὭ, ʽ ʮʠʤ ʩʘʤʠʤ ʚʠʢʦʥʫʻʪʴʩʷ ʽ ʫʤʦʚʘ ʜʣʷ ʤʥʦʞʝʥʥʷ 

ʜʽʡʩʥʠʭ ʯʠʩʝʣ - ὥ πὭὦ πὭ ὥὦ πὭ. ɿʘʫʚʘʞʤʦ, ʱʦ ʦʩʢʽʣʴʢʠ ʽ ʜʣʷ ʜʦʜʘʚʘʥʥʷ 

ʚʠʢʦʥʫʻʪʴʩʷ ὥ πὭ ὦ πὭ ὥὦ πὭ, ʪʦ ʜʽʡʩʥʽ ʯʠʩʣʘ ʻ ʧʽʜʩʠʩʪʝʤʦʶ ʥʦʚʦʾ ʩʠʩʪʝʤʠ; 

2) ɺʠʢʦʥʫʻʪʴʩʷ ʨʽʚʥʽʩʪʴ - ὥᾀ ὦᾀ ὥὦᾀᾀ ; 3) ʃʽʚʠʡ ʪʘ ʧʨʘʚʠʡ ʜʠʩʪʨʠʙʫʪʠʚʥʠʡ 
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ʟʘʢʦʥ ʤʥʦʞʝʥʥʷ ʚʽʜʥʦʩʥʦ ʜʦʜʘʚʘʥʥʷ - ᾀ ᾀ ᾀ ᾀᾀ ᾀᾀ ʪʘ ᾀ ᾀ ᾀ ᾀᾀ

ᾀᾀ. ɿ ʮʠʭ ʚʠʤʦʛ ʩʣʽʜʫʻ, ʱʦ - ὥ ὦὭὧ ὨὭ ὥὧ ὨὭ ὦὭὧ ὨὭ ὥὧὥὨὭ

ὦὧὭὦὨὭ. ɿʘʣʠʰʠʣʦʩʷ ʚʢʘʟʘʪʠ ʯʦʤʫ ʩʘʤʝ ʜʦʨʽʚʥʶʻ Ὥ. ʇʨʠʡʥʷʚʰʠ Ὥ ρ ʦʪʨʠʤʫʻʤʦ 

ʤʥʦʞʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʯʠʩʝʣ. ɸʣʝ ʮʝ ʥʝ ʻʜʠʥʠʡ ʤʦʞʣʠʚʠʡ ʚʘʨʽʘʥʪ. ɼʦʩʠʪʴ ʱʦʙ i* i 

ʥʘʣʝʞʘʣʦ ʨʦʟʛʣʷʥʫʪʽʡ ʩʠʩʪʝʤʽ, ʪʦʙʪʦ ʤʘʣʦ ʚʠʛʣʷʜ - ὴ ήὭ. ʆʪʨʠʤʫʻʤʦ - ὥ ὦὭὧ

ὨὭ ὥὧὦὨὴ ὥὨ ὦὧὦὨήὭȟ̅  ̆Ὥ ὴ ήὭȟὴ ή- ̅̃ ̨̨́̋̒̏̃́̎̕ ̘̉̒̌́Ȣ  

 ʃʝʛʢʦ ʧʝʨʝʚʽʨʠʪʠ ʱʦ ʜʣʷ ʥʦʚʦʾ ʩʠʩʪʝʤʠ ʚʠʢʦʥʫʻʪʴʩʷ ʢʦʤʫʪʘʪʠʚʥʠʡ ʪʘ 

ʘʩʦʮʽʘʪʠʚʥʠʡ ʟʘʢʦʥ ʚʽʜʥʦʩʥʦ ʤʥʦʞʝʥʥʷ - ᾀᾀ ᾀᾀ ὥ ὦὭὧ ὨὭ ὥὧὦὨὴ

ὥὨ ὦὧὦὨήὭȠ ὧ ὨὭὥ ὦὭ ὧὥὨὦὴ ὧὦὨὥ ὨὦήὭ ʪʘ  ᾀᾀ ᾀ

ᾀ ᾀᾀ  ὥ ὦὭὧ ὨὭὩ ὪὭ ὥὧὦὨὴ ὥὨ ὦὧὦὨήὭὩ ὪὭ

ὥὧὦὨὴὩ ὥὨ ὦὧὦὨήὪὴ ὥὧὦὨὴὪ ὥὨ ὦὧὦὨήὩ ὥὨ ὦὧ

ὦὨήὪήὭȠὥ ὦὭὧ ὨὭὩ ὪὭ ὥ ὦὭὧὩὨὪὴ ὧὪὨὩ ὨὪήὭ

ὥὧὩὨὪὴ ὦὧὪὨὩὨὪήὴ ὥὧὪὨὩὨὪή ὦὧὩὨὪὴ ὦὧὪὨὩ

ὨὪήήὭ.  

ʆʪʞʝ ʥʘʜ ʧʦʣʝʤ ʜʽʡʩʥʠʭ ʯʠʩʝʣ ʙʫʜʴ-ʷʢʘ ʩʠʩʪʝʤʘ ʯʠʩʝʣ ʚʠʜʫ a + bi ʟ ʧʨʘʚʠʣʘʤʠ 

ʜʽʡ: 1) ὥ ὦὭ ὧ ὨὭ ὥ ὧ ὦ ὨὭ; 2) ὥ ὦὭὧ ὨὭ ὥὧὦὨὴ

ὥὨ ὦὧὦὨήὭȟ̅  ̆Ὥ ὴ ήὭ, ʚʽʜʧʦʚʽʜʘʻ ʦʜʥʽʡ ʟ 3ʭ: 1) ʢʦʤʧʣʝʢʩʥʠʭ ʯʠʩʝʣ ὥ ὦὭȟὭ

ρ; 2) ʧʦʜʚʽʡʥʠʭ ʯʠʩʝʣ ὥ ὦ‐ȟ‐ ρ; 3) ʜʫʘʣʴʥʠʭ ʯʠʩʝʣ ὥ ὦὩȟὩ π. ʇʦʢʘʞʝʤʦ ʱʦ ʮʝ 

ʻʜʠʥʽ ʤʦʞʣʠʚʽ ʨʝʟʫʣʴʪʘʪʠ. ɯʟ ʨʽʚʥʦʩʪʽ Ὥ ὴ ήὭ ʤʘʻʤʦ Ὥ ήὭὴ. ɺʠʢʦʥʘʚʰʠ 

ʧʝʨʝʪʚʦʨʝʥʥʷ - Ὥ ὴ . ʄʦʞʣʠʚʽ ʪʨʠ ʽ ʪʽʣʴʢʠ ʪʨʠ ʚʠʧʘʜʢʠ: 1) ὴ  ï ʚʽʜôʻʤʥʝ 

ʯʠʩʣʦ, ʪʦʙʪʦ ὴ Ὧ, k ï ʚʽʜʤʽʥʥʝ ʚʽʜ ʥʫʣʷ ʜʽʡʩʥʝ ʯʠʩʣʦ. ʊʦʜʽ  Ὥ Ὧ. 

ʇʦʜʽʣʠʚʰʠ ʥʘ Ὧʦʪʨʠʤʫʻʤʦ - Ὥ ρ. ʇʝʨʝʧʦʟʥʘʯʠʚ ʯʠʩʣʦ ʚ ʜʫʞʢʘʭ ʥʘ i 

ʤʘʻʤʦ - Ὥ ρ. ʌʘʢʪʠʯʥʦ ʤʘʻʤʦ ʩʠʩʪʝʤʫ ʢʦʤʧʣʝʢʩʥʠʭ ʯʠʩʝʣ; 2) ὴ  ï ʜʦʜʘʪʥʝ ʯʠʩʣʦ, 

ʪʦʙʪʦ ὴ Ὧ. ʊʦʜʽ ʦʪʨʠʤʘʻʤʦ Ὥ ρ. ʇʝʨʝʧʦʟʥʘʯʠʚ ʯʠʩʣʦ ʚ ʜʫʞʢʘʭ ʥʘ ‐ 

ʦʪʨʠʤʘʻʤʦ ‐ ρ ʤʘʻʤʦ ʩʠʩʪʝʤʫ ʧʦʜʚʽʡʥʠʭ ʯʠʩʝʣ; 3) ὴ π. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʧʝʨʝʧʦʟʥʘʯʠʚ ʜʫʞʢʠ ʥʘ ʝ ʤʘʪʠʤʝʤʦ Ὡ π ï ʩʠʩʪʝʤʘ ʜʫʘʣʴʥʠʭ ʯʠʩʝʣ. [3] 

ʇʦ ʘʥʘʣʦʛʽʾ ʟ ʢʦʤʧʣʝʢʩʥʠʤʠ ʯʠʩʣʘʤʠ ʚʚʦʜʷʪʴʩʷ ʬʦʨʤʫʣʠ ʜʦʜʘʚʘʥʥʷ, ʤʥʦʞʝʥʥʷ; 

ʦʟʥʘʯʝʥʥʷ ʤʦʜʫʣʷ.  

 ɼʫʘʣʴʥʽ ʯʠʩʣʘ ï ʮʝ ʧʘʨʠ ʜʽʡʩʥʠʭ ʯʠʩʝʣ (a, b) ʜʣʷ ʷʢʠʭ ʧʨʘʚʠʣʘ ʜʽʡ ʚʠʟʥʘʯʝʥʥʽ 

ʬʦʨʤʫʣʘʤʠ: (1) 

ὥ ὦ‐ ὧ Ὠ‐ ὥ ὧ ὦ Ὠ‐ȟ
ὥ ὦ‐ ὧ Ὠ‐ ὥ ὧ ὦ Ὠ‐
ὥ ὦ‐ὧ Ὠ‐ ὥὧ ὥὨ ὦὧ‐Ȣ

 

 ʏʠʩʣʦ ᾀӶὥ ὦ‐ ï ʥʘʟʠʚʘʶʪʴ ʩʧʨʷʞʝʥʠʤ ʜʦ ʯʠʩʣʘ ᾀ ὥ ὦ‐(ʠ ʥʘʚʧʘʢʠ). ᾀӶᾀ

ὥ ὦ‐ὥ ὦ‐ ὥ ς, a2 ʥʘʟʠʚʘʶʪʴ ʤʦʜʫʣʝʤ ʜʫʘʣʴʥʦʛʦ ʯʠʩʣʘ, ʽ ʧʦʟʥʘʯʘʶʪʴ ȿᾀȿ. 

ʉʫʤʘ ʜʚʫʭ ʩʧʨʷʞʝʥʠʭ ᾀӶᾀ ὥ ὦ‐ ὥ ὦ‐ ςὥ ï ʜʽʡʩʥʝ ʯʠʩʣʦ, ᾀӶᾀ

ὥ ὦ‐ ὥ ὦ‐ ςὦ‐ ï ʯʠʩʪʦ ʫʷʚʥʝ ʯʠʩʣʦ. ʌʦʨʤʫʣʠ ᾀ ᾀ ᾀ ᾀȟᾀ ᾀ

ᾀ ᾀ ȟᾀᾀ ᾀᾀȟᾀȡᾀ ᾀȡᾀ σ ï ʚʠʢʦʥʫʶʪʴʩʷ ʜʣʷ ʜʫʘʣʴʥʠʭ ʯʠʩʝʣ.  

 ʇʨʘʚʠʣʦ ʜʽʣʝʥʥʷ ʥʘ ʜʫʘʣʴʥʝ ʯʠʩʣʦ ʟʘʧʠʩʫʻʪʴʩʷ ʫ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ: 

‐τ. ʆʪʞʝ ʜʣʷ ʪʦʛʦ ʱʦʙ ʙʫʣʘ ʤʦʞʣʠʚʽʩʪʴ 
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ʜʽʣʝʥʥʷ ʥʘ ʜʫʘʣʴʥʝ ʯʠʩʣʦ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ȿᾀȿ ὥ ʮʴʦʛʦ ʯʠʩʣʘ ʙʫʚ ʚʽʜʤʽʥʥʠʤ ʚʽʜ ʥʫʣʷ; 

ʧʨʠ ʮʴʦʤʫ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʦʤʧʣʝʢʩʥʠʭ ʯʠʩʝʣ, ʜʫʘʣʴʥʝ ʯʠʩʣʦ ʥʫʣʴʦʚʦʛʦ ʤʦʜʫʣʷ ʤʦʞʝ 

ʙʫʪʠ ʚʽʜʤʽʥʥʠʤ ʚʽʜ ʥʫʣʷ. ɼʣʷ ʚʠʧʘʜʢʽʚ ʜʽʣʝʥʥʷ ʥʘ ʥʫʣʴ, ʚʚʘʞʘʪʠʤʝʤʦ ʱʦ  ʪʘ  ï ʯʠʩʣʘ, 

ʷʢʽ ʧʦʟʥʘʯʠʤʦ ʯʝʨʝʟ ̓ ‫  ́Њ. ɺʚʝʜʝʤʦ ʯʠʩʣʘ ʚʠʜʫ ὧʜʝ ὧ ,‫ π ï ʜʽʡʩʥʝ. ʊʦʜʽ ʙʫʜʴ-ʷʢʝ 

ʜʫʘʣʴʥʝ ʯʠʩʣʦ ʤʘʪʠʤʝ ʩʦʙʽ ʦʙʝʨʥʝʥʝ - ὦ̉ ̑̐ ‫ πȠ Њ. ʇʨʘʚʠʣʘ ʜʽʡ ʜʣʷ 

ʩʠʤʚʦʣʫ Њ - ʚʠʟʥʘʯʝʥʥʽ ʥʘʩʪʫʧʥʠʤʠ ʬʦʨʤʫʣʘʤʠ: ᾀ Њ Њȟᾀ Њ ЊȟᾀЊ Њȟ

Њȟ πȢυ ʇʨʘʚʠʣʘ ʜʽʡ ʥʘʜ ʯʠʩʣʘʤʠ ὥʚʠʟʥʘʯʝʥʥʽ ʥʘʩʪʫʧʥʠʤʠ ʬʦʨʤʫʣʘʤʠ: (6) ‫ 

ừ
Ử
Ử
Ừ

Ử
Ử
ứ
ὥ ὦ‐ ὧ‫ ὧ‫ȟ
ὥ ὦ‐ ὧ‫ ὧ‫ȟ
ὥ ὦ‐ὧ‫ ὥὧ‫ȟ

‫ȟ

 ‐ȟ

ὧ‫ Ὠ‫ ὧ Ὠ‫ȟ
 ὧ‫Ὠ‫ЊȢ

 

 ʇʦʢʣʘʜʝʤʦ, ὧ‫ ὧ‫ȟЊ ЊφὥȢ ʊʦʜʽ ʜʣʷ ʨʦʟʰʠʨʝʥʦʾ ʩʠʩʪʝʤʠ ʜʫʘʣʴʥʠʭ ʯʠʩʝʣ 

ʽʟ ὧ.ʪʘ Њ ʚʠʢʦʥʫʶʪʴʩʷ ʨʽʚʥʦʩʪʽ (3) ‫  

 ʏʠʩʣʦ ὧ‐ ʥʫʣʴʦʚʦʛʦ ʤʦʜʫʣʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʠʧ, ʱʦ ʽʩʥʫʻ ʚʽʜʤʽʥʥʝ ʚʽʜ ʥʫʣʷ 

ʜʫʘʣʴʥʝ ʯʠʩʣʦ z, ʨʽʚʥʝ Ὠ‐, ʜʦʙʫʪʦʢ ʷʢʦʛʦ ʥʘ ʯʠʩʣʦ ὧ‐ ʨʽʚʥʠʡ: ὧ‐Ὠ‐ὧὨ‐ πχ- ʯʠʩʣʘ 

ʪʘʢʦʛʦ ʚʠʜʫ ʥʘʟʠʚʘʶʪʴʩʷ ʜʽʣʴʥʠʢʠ ʥʫʣʷ.  

 ɼʫʘʣʴʥʽ ʯʠʩʣʘ ʥʝʥʫʣʴʦʚʦʛʦ ʤʦʜʫʣʷ ʘ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʚ ʬʦʨʤʽ, ʙʣʠʟʴʢʽʡ ʜʦ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ: ὥ ὦ‐ ὥ ‐ ὶρ ‐•ȟψ ὶ

ὥ ï ʤʦʜʫʣʴ ʯʠʩʣʘ ᾀ ὥ ὦ‐, ʘ ʚʽʜʥʦʰʝʥʥʷ • ï ʘʨʛʫʤʝʥʪ ʯʠʩʣʘ ʽ ʧʦʟʥʘʯʘʻʪʴʩʷ ʧʦ 

ʘʥʘʣʦʛʽʡ ʽʟ ʢʦʤʧʣʝʢʩʥʠʤʠ ʯʠʩʣʘʤʠ Arg z (ὶ ï ʜʦʚʽʣʴʥʝ ʜʽʡʩʥʝ ʯʠʩʣʦ, ʚʽʜʤʽʥʥʝ ʚʽʜ ʥʫʣʷ; • 

ï ʜʦʚʽʣʴʥʝ ʜʽʡʩʥʝ ʯʠʩʣʦ). ʉʧʨʷʞʝʥʽ ʜʫʘʣʴʥʽ ʯʠʩʣʘ ʤʘʶʪʴ ʦʜʥʘʢʦʚʠʡ ʤʦʜʫʣʴ ʠ ʧʨʦʪʠʣʝʞʥʽ 

ʘʨʛʫʤʝʥʪʠ.  

 ʌʦʨʤʘ (8) ʟʘʧʠʩʫ ʜʫʘʣʴʥʠʭ ʯʠʩʝʣ ʟʨʫʯʥʘ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʜʽʡ ʤʥʦʞʝʥʥʷ ʘʙʦ 

ʜʽʣʝʥʥʷ: ὶρ ‐• ὶρ ‐• ὶὶρ ‐• ‐• ‐•• ὶὶ ρ ‐•

• Ȣω ï ʦʪʞʝ ʤʦʜʫʣʴ ʜʦʙʫʪʢʫ ʜʚʦʭ ʜʫʘʣʴʥʠʭ ʯʠʩʝʣ ʨʽʚʥʠʡ ʜʦʙʫʪʢʫ ʤʦʜʫʣʽʚ ʤʥʦʞʥʠʢʽʚ, 

ʘ ʘʨʛʫʤʝʥʪ ï ʩʫʤʽ ʘʨʛʫʤʝʥʪʽʚ. ɿʚʽʜʩʠ ʤʘʻʤʦ, ʱʦ ʤʦʜʫʣʴ ʯʘʩʪʢʠ ʜʚʦʭ ʜʫʘʣʴʥʠʭ ʯʠʩʝʣ 

ʨʽʚʥʠʡ ʯʘʩʪʮʽ ʤʦʜʫʣʽʚ, ʘ ʘʨʛʫʤʝʥʪ ʯʘʩʪʢʠ ï ʨʽʟʥʠʮʽ ʘʨʛʫʤʝʥʪʽʚ: ρ

‐• • Ȣρπ 

 ʊʘʢʦʞ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟʘʢʦʥʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʥʦʩʠʪʠ ʜʫʘʣʴʥʽ ʯʠʩʣʘ ʚ ʩʪʝʧʽʥʴ 

ʪʘ ʜʦʙʫʚʘʪʠ ʢʦʨʽʥʴ: (11) 
ὶρ ‐• ὶ ρ ‐ὲ•ȟ

ὶρ ‐• Ѝὶρ ‐
  

ɯʟ (11) ʤʘʻʤʦ ʱʦ ʢʦʨʽʥʴ ʥʝʧʘʨʥʦʾ ʩʪʝʧʝʥʽ, ʧʨʠ ὶ π ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʜʥʦʟʥʘʯʥʦ; ʥʝʧʘʨʥʦʾ 

ʽʩʥʫʻ ʷʢʱʦ ὶ π ʽ ʤʘʻ 2 ʟʥʘʯʝʥʥʷ ʽ ʷʢʱʦ ὶ πȢ  
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 ɺ ʧʦʚʥʽʡ ʘʥʘʣʦʛʽʾ ʟ ʚʢʘʟʘʥʠʤ ʚʠʱʝ ʤʦʞʝʤʦ ʦʧʠʩʘʪʠ ʩʠʩʪʝʤʫ ʧʦʜʚʽʡʥʠʭ ʯʠʩʝʣ. 

ʇʦʜʚʽʡʥʽ ʯʠʩʣʘ - ʮʝ ʧʘʨʠ ʜʽʡʩʥʠʭ ʯʠʩʝʣ (a, b) ʜʣʷ ̫ ʢʠʭ ʧʨʘʚʠʣʘ ʜʽʡ ʚʠʟʥʘʯʝʥʥʽ ʬʦʨʤʫʣʘʤʠ: 

ρς

ὥ ὦὩ ὧ ὨὩ ὥ ὧ ὦ ὨὩȟ
ὥ ὦὩὧ ὨὩ ὥὧὦὨ ὥὨ ὦὧὩȟ

ὩȢ
 

 ɸʥʘʣʦʛʽʯʥʦ ʩʧʨʷʞʝʥʠʤ ʯʠʩʣʦ ʜʦ z ̒  ʯʠʩʣʦ ᾀӶ, ʚʠʜʫ ᾀ ὥ ὦὩȟᾀӶ ὥ ὦὩ. ʉʫʤʘ ʪʘ 

ʜʦʙʫʪʦʢ ʧʦʜʚʽʡʥʠʭ ʯʠʩʝʣ: ᾀ ᾀӶ ςὥ ᾀᾀӶ ὥ ὦ ï ʯʠʩʣʘ ʜʽʡʩʥʽ. ʄʦʜʫʣʴ ȿᾀȿ

ȿὥ ὦȿ ï ʟʥʘʢ ʷʢʦʛʦ ʩʧʽʚʧʘʜʘʻ ʽʟ ʟʥʘʢʦʤ ʽʟ ʟʥʘʢʦʤ ʙʽʣʴʰʦʛʦ ʧʦ ʘʙʩʦʣʶʪʥʽʡ ʚʝʣʠʯʝʥʥʽ 

ʜʽʡʩʥʦʛʦ ʯʠʩʣʘ a ʪʘ b. ɼʣʷ ʧʦʜʚʽʡʥʠʭ ʯʠʩʝʣ ʟʘʣʠʰʘʶʪʴʩʷ ʜʽʡʩʥʠʤʠ ʬʦʨʤʫʣʠ (3).  

 ɼʽʣʝʥʥʷ ʥʘ ʯʠʩʣʦ ᾀ ὥ ὦὩ ʤʦʞʣʠʚʦ ʣʠʰʝ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ȿᾀȿ

ȿὥ ὦȿ πȢ ʇʦʜʚʽʡʥʽ ʯʠʩʣʘ ὥ ὥὩ, ʤʦʜʫʣʴ ʷʢʠʭ ʨʽʚʥʠʡ ʥʫʣʶ, ʥʘʟʠʚʘʶʪʴʩʷ 

ʜʽʣʴʥʠʢʘʤʠ ʥʫʣʷ:ὥ ὥὩὦ ὦὩ ὥὦρ Ὡ ὥ Ὡ π. ɿʥʦʚʫ ʚʚʝʜʝʤʦ ʯʠʩʣʘ 

‫ȟ ‫ȟ Њ. ɺʚʝʜʝʤʦ ʜʦʜʘʪʢʦʚʦ ʜʦʙʫʪʢʠ ὧὧ;ʜʝ ʩ ï ʙʫʜʴ-ʷʢʝ ʜʽʡʩʥʝ ʯʠʩʣʦ ,‫́ ̓‫ 

„ʽ „Ȣ ʇʨʘʚʠʣʘ ʜʽʡ ʥʘʜ ʩʠʤʚʦʣʘʤʠ ὧ‫ȟ ὧ-„‫ȟЊȟ„ȟ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʬʦʨʤʫʣʘʤʠ (5) ʪʘ ʚʽʜʥʦʰʝʥʥʷʤʠ ʚʠʜʫ :ρσ

ừ
Ử
Ử
Ử
Ừ

Ử
Ử
Ử
ứ
ὥ ὦὩ ὧ‫ ὧ‫ȟ

ὥ ὦὩὧ„ ὥ ὦὧ„ȟ

ρ Ὡȟ

„ȟ

ὥ‫ὦ‫ Њȟ
ὥ„‫ὦ ὥὦ‫ȟ

ὥ‫ὦ‫ ‫Ȣ

 

ʇʦʢʣʘʜʝʤʦ, ὧ‫ ὧ‫ȟὧ‫ ὧ„‫ȟ „ȟЊ Њ(13ʘ). ɿ ʯʦʛʦ ʚʠʧʣʠʚʘʻ ʱʦ ʜʣʷ 

ʨʦʟʰʠʨʝʥʦʾ ʩʠʩʪʝʤʠ ʧʦʜʚʽʡʥʠʭ ʯʠʩʝʣ ʚʠʢʦʥʫʶʪʴʩʷ ʨʽʚʥʦʩʪʽ (3).  

 ʇʦʜʚʽʡʥʽ ʯʠʩʣʘ ʥʝʥʫʣʴʦʚʦʛʦ ʤʦʜʫʣʷ ʤʦʞʥʘ ʪʘʢʦʞ ʟʘʧʠʩʘʪʠ ʫ ʚʠʛʣʷʜʽ (8) ʟʘʧʠʩʫ 

ʜʫʘʣʴʥʠʭ ʯʠʩʝʣ. ʅʝʭʘʡ ὶ ȿὥ ὦȿ ï ʤʦʜʫʣʴ ʧʦʜʚʽʡʥʦʛʦ ʯʠʩʣʘ ȿᾀȿ. ʆʪʨʠʤʘʻʤʦ: ᾀ

ὥ ὦὩὶ ὩȢ ɯʟ ʦʟʥʘʯʝʥʥʷ ʤʦʜʫʣʷ ʤʘʻʤʦ, ʱʦ ρȢ ɯʟ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʛʽʧʝʨʙʦʣʽʯʥʠʭ ʬʫʥʢʮʽʡ ʤʦʞʝʤʦ ʦʪʨʠʤʘʪʠ ὧὬ•ȟ ίὬ• ʘʙʦ ίὬ•ȟ ὧὬ•ȟρτ ʜʝ 

• ï ʜʝʷʢʝ ʯʠʩʣʦ ʟʘʜʘʥʝ ʬʦʨʤʫʣʘʤʠ (14). 

 ʊʘʢʠʤ ʯʠʥʦʤ ʦʪʨʠʤʘʣʠ ᾀ ὶὧὬ• ὩίὬ•Ƞᾀ ὶίὬ• ὩὧὬ•Ȣρυ, • ï 

ʘʨʛʫʤʝʥʪ ʧʦʜʚʽʡʥʦʛʦ ʯʠʩʣʘ, ʽ ʧʦʟʥʘʯʘʻʪʴʩʷ Arg z. 

 ʌʦʨʤʘ (15) ʟʘʧʠʩʫ ʧʦʜʚʽʡʥʠʭ ʯʠʩʝʣ ʟʨʫʯʥʘ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʧʦʪʨʽʙʥʦ 

ʚʠʢʦʥʫʚʘʪʠ ʜʽʡ ʥʘʜ ʢʽʣʴʢʦʤʘ ʧʦʜʚʽʡʥʠʤʠ ʯʠʩʣʘʤʠ: 

ρφ

ὶὧὬ• ὩίὬ• ὶὧὬ• ὩίὬ• ὶὶὧὬ• • ὩίὬ• • ȟ

ὶίὬ• ὩὧὬ• ὶίὬ• ὩὧὬ• ὶὶὧὬ• • ὩίὬ• • ȟ

ὶὧὬ• ὩίὬ• ὶίὬ• ὩὧὬ• ὶὶίὬ• • ὩὧὬ• • Ȣ
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ʄʦʜʫʣʴ ʜʦʙʫʪʢʫ ʜʚʦʭ ʧʦʜʚʽʡʥʠʭ ʯʠʩʝʣ ʜʦʨʽʚʥʶʻ ʜʦʙʫʪʢʫ ʤʦʜʫʣʽʚ ʤʥʦʞʥʠʢʽʚ, ʘ ʘʨʛʫʤʝʥʪ 

ʜʦʙʫʪʢʫ ï ʩʫʤʽ ʘʨʛʫʤʝʥʪʽʚ. ɯʟ ʬʦʨʤʫʣ (16) ʤʦʞʝʤʦ ʦʪʨʠʤʘʪʠ ʧʨʘʚʠʣʘ ʜʽʣʝʥʥʷ ʧʦʜʚʽʡʥʠʭ 

ʯʠʩʝʣ: ρχ
ὧὬ• • ὩίὬ• • ȟ
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ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʆ. ʆ. ʆʜʽʥʮʦʚʘ 

˴͙ͦͤ͒͟ ̑. 
ɯʉʊʆʈʀʏʅʀʁ ʆɻʃʗɼ ʅɸʇʆɺʅɽʅʅʗ ɿʄɯʉʊʆɺʆɰ ʃɯʅɯɰ ʈɯɺʅʗʅʔ ʊɸ 

ʅɽʈɯɺʅʆʉʊɽʁ ʋ ʉʊɸʈʐɯʁ ʐʂʆʃɯ 
 

ɿ ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʋʢʨʘʾʥʠ ʥʘ ʩʘʤʦʩʪʽʡʥʫ ʜʝʨʞʘʚʫ ʦʩʚʽʪʘ ʩʪʘʣʘ ʚʣʘʩʥʦʶ ʩʧʨʘʚʦʶ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʨʦʜʫ. ʈʦʟʛʣʷʥʝʤʦ, ʷʢ ʩʘʤʝ ʟʤʽʥʶʚʘʣʘʩʷ ʽ ʧʨʦʜʦʚʞʫʻ ʟʤʽʥʶʚʘʪʠʩʷ ʮʷ 

ʩʬʝʨʘ, ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʟʚʝʨʥʝʤʦ ʱʦʜʦ ʧʠʪʘʥʴ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʩʪʘʨʰʽʡ ʰʢʦʣʽ, ʘ 

ʩʘʤʝ ʟʤʽʩʪʦʚʦʾ ʣʽʥʽʾ ʨʽʚʥʷʥʴ ʽ ʥʝʨʽʚʥʦʩʪʝʡ ʚ ʢʫʨʩʽ ʘʣʛʝʙʨʠ ʽ ʧʦʯʘʪʢʽʚ ʘʥʘʣʽʟʫ. 

ʋ 1991 ʨʦʮʽ ʋʢʨʘʾʥʘ ʫʩʧʘʜʢʫʚʘʣʘ ʚʽʜ ʉʈʉʈ ʧʦʪʫʞʥʫ ʨʦʟʛʘʣʫʞʝʥʫ ʦʩʚʽʪʥʶ ʩʠʩʪʝʤʫ 

ʟ ʧʝʨʝʜʦʚʦʶ ʥʘ ʪʦʡ ʯʘʩ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ, ʷʢʘ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʇʦʩʪʘʥʦʚʠ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʂʦʤʽʪʝʪʫ ʂʦʤʧʘʨʪʽʾ ʋʢʨʘʾʥʠ ʽ ʈʘʜʠ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʩʴʢʦʾ ʈʉʈ ʚʽʜ 10 ʣʠʧʥʷ 1984 ʨʦʢʫ, 

ʚʞʝ ʤʘʣʘ ʥʦʚʫ ʩʪʨʫʢʪʫʨʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ ʰʢʦʣʠ, ʟʦʢʨʝʤʘ ʚʢʣʶʯʘʣʘ ʽ 11 ʢʣʘʩ, ʥʦʚʽ 

ʥʘʚʯʘʣʴʥʽ ʧʣʘʥʠ, ʧʨʦʛʨʘʤʠ. ɺ ʧʦʜʘʣʴʰʽ ʨʦʢʠ ʚʽʜʙʫʣʦʩʷ ʝʢʩʪʝʥʩʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʭ, ʢʘʜʨʦʚʠʭ ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʧʦʧʝʨʝʜʥʴʦʾ ʩʠʩʪʝʤʠ ʪʘ 

ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʾʭ ʜʦ ʧʦʪʨʝʙ ʥʝʟʘʣʝʞʥʦʾ ʜʝʨʞʘʚʠ [7]. 

ʋ 1999 ʨʦʮʽ ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʟʘʛʘʣʴʥʫ ʩʝʨʝʜʥʶ ʦʩʚʽʪʫè ʟʘʜʝʢʣʘʨʫʚʘʚ ʧʝʨʝʭʽʜ ʜʦ 

12-ʨʽʯʥʦʾ ʧʦʚʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. ɿʘ ʥʘʚʯʘʣʴʥʦʶ ʧʨʦʛʨʘʤʦʶ ʟ ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ 

ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʚʠʚʯʝʥʥʷ ʟʤʽʩʪʦʚʦʾ ʣʽʥʽʾ ʨʽʚʥʷʥʴ ʽ ʥʝʨʽʚʥʦʩʪʝʡ ʚ 

ʢʫʨʩʽ ʘʣʛʝʙʨʠ ʽ ʧʦʯʘʪʢʽʚ ʘʥʘʣʽʟʫ ʧʝʨʝʜʙʘʯʘʣʦʩʴ ʚ 12 ʢʣʘʩʽ ï çʈʽʚʥʷʥʥʷ, ʥʝʨʽʚʥʦʩʪʽ ʪʘ ʾʭ 

ʩʠʩʪʝʤʠè (16 ʛʦʜ.). ɿʤʽʩʪ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʮʽʻʾ ʪʝʤʠ ʚʢʣʶʯʘʚ: ʦʩʥʦʚʥʽ ʚʠʜʠ 

ʨʽʚʥʷʥʴ ʟ ʦʜʥʽʻʶ ʟʤʽʥʥʦʶ, ʟʘʛʘʣʴʥʽ ʤʝʪʦʜʠ ʾʭ ʨʦʟʚôʷʟʫʚʘʥʥʷ: ʨʦʟʢʣʘʜʘʥʥʷ ʥʘ ʤʥʦʞʥʠʢʠ, 

ʟʘʤʽʥʘ ʥʝʚʽʜʦʤʦʾ, ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʝʪʦʜʠ, ʥʝʨʽʚʥʦʩʪʽ ʟ ʦʜʥʽʻʶ ʟʤʽʥʥʦʶ, ʾʭ ʚʠʜʠ, ʤʝʪʦʜʠ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ, ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ, ʾʭ ʚʠʜʠ, ʤʝʪʦʜʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʫʯʥʽ ʤʘʣʠ 

ʚʤʽʪʠ ʨʦʟʨʽʟʥʷʪʠ ʢʣʘʩʠ ʨʽʚʥʷʥʴ, ʥʝʨʽʚʥʦʩʪʝʡ, ʾʭʥʽʭ ʩʠʩʪʝʤ, ʤʝʪʦʜʠ ʾʭ ʨʦʟʚôʷʟʫʚʘʥʥʷ, 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʘʛʘʣʴʥʽ ʤʝʪʦʜʠ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʚʥʷʥʴ, ʥʝʨʽʚʥʦʩʪʝʡ ʪʘ ʾʭ ʩʠʩʪʝʤ, 

ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʜʘʯʽ, ʷʢʽ ʟʚʦʜʷʪʴʩʷ ʜʦ ʨʽʚʥʷʥʴ. ɺ 10 ʢʣʘʩʽ ʚʠʚʯʘʣʠʩʴ ʥʘʡʧʨʦʩʪʽʰʽ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʽ ʨʽʚʥʷʥʥʷ ʪʘ ʥʝʨʽʚʥʦʩʪʽ, ʚ 11 ʢʣʘʩʽ ï ʥʘʡʧʨʦʩʪʽʰʽ ʧʦʢʘʟʥʠʢʦʚʽ ʪʘ 

ʣʦʛʘʨʠʬʤʽʯʥʽ ʨʽʚʥʷʥʥʷ ʽ ʥʝʨʽʚʥʦʩʪʽ. 

ʇʨʦʪʝ ʮʝ ʧʨʦʛʨʝʩʠʚʥʝ ʨʽʰʝʥʥʷ ʙʫʣʦ ʫʭʚʘʣʝʥʦ ʙʝʟ ʧʦʧʝʨʝʜʥʽʭ ʧʫʙʣʽʯʥʠʭ ʜʠʩʢʫʩʽʡ ʽ 

ʟôʷʩʫʚʘʥʥʷ ʧʦʟʠʮʽʡ ʦʩʥʦʚʥʠʭ ʜʽʡʦʚʠʭ ʦʩʽʙ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʤʝʪʦʜʦʤ çʨʝʬʦʨʤʠ 

ʟʛʦʨʠè. ʊʦʤʫ ʟʘ ʜʘʥʠʤʠ ʩʦʮʽʦʣʦʛʽʯʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ɯʥʩʪʠʪʫʪʫ ʩʦʮʽʘʣʴʥʦʾ ʪʘ ʧʦʣʽʪʠʯʥʦʾ 

ʧʩʠʭʦʣʦʛʽʾ ʅʘʮʽʦʥʘʣʴʥʦʾ ɸʢʘʜʝʤʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ ʫ 2010 ʨʦʮʽ 70% 

ʨʝʩʧʦʥʜʝʥʪʽʚ ʚʠʩʣʦʚʠʣʠ ʥʝʛʘʪʠʚʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 12-ʨʽʯʥʦʾ ʧʦʚʥʦʾ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʽ ʚ ʪʦʤʫ ʞ ʨʦʮʽ ɺʝʨʭʦʚʥʘ ʈʘʜʘ ʫʭʚʘʣʠʣʘ ʟʘʢʦʥ ʧʨʦ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ 

ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʽʚ ʟ ʧʠʪʘʥʴ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʪʘ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ (ʱʦʜʦ ʦʨʛʘʥʽʟʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ)è ʽ ʧʨʦ ʧʦʚʝʨʥʝʥʥʷ ʜʦ 11-ʨʽʯʥʦʾ ʧʦʚʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ [2]. 

ʏʠʥʥʠʤʠ ʟ ʪʦʛʦ ʯʘʩʫ ʽ ʜʦ ʩʴʦʛʦʜʝʥʥʷ ʻ ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʟ ʤʘʪʝʤʘʪʠʢʠ ʯʦʪʠʨʴʦʭ 

ʨʽʚʥʽʚ: ʩʪʘʥʜʘʨʪʫ, ʘʢʘʜʝʤʽʯʥʦʛʦ, ʧʨʦʬʽʣʴʥʦʛʦ ʪʘ ʜʣʷ ʢʣʘʩʽʚ ʟ ʧʦʛʣʠʙʣʝʥʠʤ ʚʠʚʯʝʥʥʷʤ 

ʤʘʪʝʤʘʪʠʢʠ, ʷʢʽ ʜʝʱʦ ʟʤʽʥʶʚʘʣʠʩʷ, ʘʣʝ ʮʽ ʟʤʽʥʠ ʩʪʦʩʫʚʘʣʠʩʴ ʟʜʝʙʽʣʴʰʦʛʦ ʧʦʨʷʜʢʫ 

ʚʠʚʯʝʥʥʷ ʪʝʤ ʪʘ ʢʣʘʩʽʚ, ʚ ʷʢʠʭ ʚʦʥʠ ʚʠʚʯʘʣʠʩʴ (ʚ 10 ʯʠ 11 ʢʣʘʩʽ) [1]. ʆʩʥʦʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ 

ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʮʠʭ ʨʽʚʥʽʚ ʧʦʣʷʛʘʶʪʴ ʫ ʟʤʽʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ï 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʥʝ ʣʠʰʝ ʡʦʛʦ ʦʙʩʷʛ, ʷʢʠʡ ʤʘʶʪʴ ʦʧʘʥʫʚʘʪʠ ʫʯʥʽ, ʘ ʡ ʨʽʚʝʥʴ ʡʦʛʦ 

ʦʙˇʨʫʥʪʦʚʘʥʦʩʪʽ, ʘʙʩʪʨʘʢʪʥʦʩʪʽ, ʟʘʛʘʣʴʥʦʩʪʽ, ʧʨʠʢʣʘʜʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʫ 

ʚʠʤʦʛʘʭ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ.  

ʆʢʨʝʤʦʛʦ ʯʘʩʫ ʥʘ ʚʠʚʯʝʥʥʷ ʪʝʤʠ çʈʽʚʥʷʥʥʷ, ʥʝʨʽʚʥʦʩʪʽ ʪʘ ʾʭ ʩʠʩʪʝʤʠè ʥʘ ʨʽʚʥʽ 

ʩʪʘʥʜʘʨʪʫ ʥʝ ʚʠʜʽʣʝʥʦ, ʘʣʝ ʚʩʝ ʞ ʪʘʢʠ ʧʦʚʪʦʨʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʚôʷʟʫʚʘʥʥʷ 
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ʨʽʚʥʷʥʴ, ʥʝʨʽʚʥʦʩʪʝʡ ʪʘ ʾʭ ʩʠʩʪʝʤ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʙʦ ʮʽ ʟʥʘʥʥʷ ʻ ʥʝʦʙʭʽʜʥʠʤʠ ʧʨʠ 

ʨʦʟʚôʷʟʫʚʘʥʥʽ ʥʘʡʧʨʦʩʪʽʰʠʭ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ, ʧʦʢʘʟʥʠʢʦʚʠʭ ʽ ʣʦʛʘʨʠʬʤʽʯʥʠʭ ʨʽʚʥʷʥʴ 

ʪʘ ʥʝʨʽʚʥʦʩʪʝʡ. 

ʅʘ ʘʢʘʜʝʤʽʯʥʦʤʫ ʨʽʚʥʽ ʧʦʨʽʚʥʷʥʦ ʟ ʨʽʚʥʝʤ ʩʪʘʥʜʘʨʪʫ ʪʝʦʨʝʪʠʯʥʠʡ ʨʽʚʝʥʴ ʥʘʚʯʘʥʥʷ 

ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻʪʴʩʷ, ʟʦʢʨʝʤʘ ʧʨʠ ʚʠʚʯʝʥʥʽ ʨʽʚʥʷʥʴ, ʥʝʨʽʚʥʦʩʪʝʡ ʪʘ ʾʭ ʩʠʩʪʝʤ 

ʘʢʮʝʥʪʫʻʪʴʩʷ ʫʚʘʛʘ ʥʘ ʦʩʥʦʚʥʠʭ ʧʦʥʷʪʪʷʭ: ʢʦʨʽʥʴ, ʨʦʟʚôʷʟʦʢ, ʨʽʚʥʦʩʠʣʴʥʽʩʪʴ, ʥʘʩʣʽʜʦʢ, 

ʤʦʞʣʠʚʽʩʪʴ ʚʪʨʘʪʠ ʪʘ ʧʦʷʚʠ ʩʪʦʨʦʥʥʽʭ ʢʦʨʝʥʽʚ, ʧʝʨʝʚʽʨʢʘ ʷʢ ʚʘʞʣʠʚʘ ʩʢʣʘʜʦʚʘ ʧʨʦʮʝʩʫ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ.  

ɼʦ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʝʤʠ çʌʫʥʢʮʽʾ, ʨʽʚʥʷʥʥʷ ʽ ʥʝʨʽʚʥʦʩʪʽè (12 ʛʦʜ.) ʚ 

10 ʢʣʘʩʽ ʚʭʦʜʷʪʴ ʨʽʚʥʦʩʠʣʴʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʽʚʥʷʥʴ, ʨʽʚʥʷʥʥʷ-ʥʘʩʣʽʜʢʠ, ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʬʫʥʢʮʽʡ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʚʥʷʥʴ, ʨʽʚʥʦʩʠʣʴʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʝʨʽʚʥʦʩʪʝʡ, 

ʤʝʪʦʜ ʽʥʪʝʨʚʘʣʽʚ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʧʽʩʣʷ ʡʦʛʦ ʚʠʚʯʝʥʥʷ ʫʯʥʽ ʙʫʜʫʪʴ ʚʤʽʪʠ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʬʫʥʢʮʽʡ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʚʥʷʥʴ ʽ ʥʝʨʽʚʥʦʩʪʝʡ, ʧʦʷʩʥʶʚʘʪʠ 

ʟʤʽʩʪ ʧʦʥʷʪʴ çʨʽʚʥʦʩʠʣʴʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʽʚʥʷʥʴ ʪʘ ʥʝʨʽʚʥʦʩʪʝʡè, çʨʽʚʥʷʥʥʷ-ʥʘʩʣʽʜʢʠè, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʨʽʚʥʷʥʴ ʪʘ ʥʝʨʽʚʥʦʩʪʝʡ. ʋ ʥʘʩʪʫʧʥʠʭ ʪʝʤʘʭ 

ʚʠʚʯʘʶʪʴʩʷ ʥʝʩʢʣʘʜʥʽ ʽʨʨʘʮʽʦʥʘʣʴʥʽ ʨʽʚʥʷʥʥʷ, ʥʘʡʧʨʦʩʪʽʰʽ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʽ ʨʽʚʥʷʥʥʷ, 

ʦʩʥʦʚʥʽ ʩʧʦʩʦʙʠ ʾʭ ʨʦʟʚôʷʟʫʚʘʥʥʷ, ʥʘʡʧʨʦʩʪʽʰʽ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʽ ʥʝʨʽʚʥʦʩʪʽ, ʚ 11 ʢʣʘʩʽ ï 

ʧʦʢʘʟʥʠʢʦʚʽ ʪʘ ʣʦʛʘʨʠʬʤʽʯʥʽ ʨʽʚʥʷʥʥʷ ʽ ʥʝʨʽʚʥʦʩʪʽ. 

ʅʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʟʘ ʤʘʪʝʤʘʪʠʯʥʠʤ, ʬʽʟʠʯʥʠʤ ʪʘ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʤ 

ʧʨʦʬʽʣʷʤʠ ʧʝʨʝʜʙʘʯʘʻ ʧʦʛʣʠʙʣʝʥʫ ʧʽʜʛʦʪʦʚʢʫ ʫʯʥʽʚ ʟ ʤʘʪʝʤʘʪʠʢʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʥʝʧʝʨʝʨʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʧʨʠ ʧʝʨʝʭʦʜʽ ʟ ʦʩʥʦʚʥʦʾ ʜʦ ʩʪʘʨʰʦʾ ʰʢʦʣʠ. ʊʦʤʫ ʚʘʞʣʠʚʦ, ʱʦʙ 

ʫʯʥʽ ʰʚʠʜʢʦ ʦʨʽʻʥʪʫʚʘʣʠʩʷ ʪʘ ʟʥʘʭʦʜʠʣʠ ʧʨʘʚʠʣʴʥʽ ʽ ʦʧʪʠʤʘʣʴʥʽ ʤʝʪʦʜʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʢʚʘʜʨʘʪʥʠʭ ʨʽʚʥʷʥʴ, ʥʝʧʦʚʥʠʭ ʢʚʘʜʨʘʪʥʠʭ ʨʽʚʥʷʥʴ, ʨʽʚʥʷʥʴ, ʱʦ ʟʚʦʜʷʪʴʩʷ ʜʦ ʢʚʘʜʨʘʪʥʠʭ, 

ʟʦʢʨʝʤʘ ʜʦʙʨʝ ʟʘʩʚʦʾʣʠ ʤʝʪʦʜ ʟʘʤʽʥʠ ʟʤʽʥʥʦʾ, ʚʤʽʣʠ ʨʦʟʚôʷʟʫʚʘʪʠ ʢʚʘʜʨʘʪʥʽ ʨʽʚʥʷʥʥʷ ʟ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʨʦʟʢʣʘʜʘʪʠ ʢʚʘʜʨʘʪʥʠʡ ʪʨʠʯʣʝʥ ʥʘ ʣʽʥʽʡʥʽ ʤʥʦʞʥʠʢʠ. ʇʽʩʣʷ ʚʠʚʯʝʥʥʷ 

ʨʽʚʥʷʥʴ ʟ ʜʚʦʤʘ ʟʤʽʥʥʠʤʠ ʪʘ ʾʭ ʩʠʩʪʝʤ ʚ ʫʯʥʽʚ ʤʘʶʪʴ ʩʬʦʨʤʫʚʘʪʠʩʷ ʥʝ ʣʠʰʝ ʢʦʥʢʨʝʪʥʽ 

ʥʘʚʠʯʢʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ, ʘ ʡ ʤʘʪʝʤʘʪʠʯʥʘ ʢʫʣʴʪʫʨʘ ʱʦʜʦ ʪʘʢʠʭ ʧʦʥʷʪʴ, ʷʢ ʨʽʚʥʦʩʠʣʴʥʽʩʪʴ 

ʩʠʩʪʝʤ ʨʽʚʥʷʥʴ, ʩʠʩʪʝʤʘ, ʱʦ ʻ ʥʘʩʣʽʜʢʦʤ ʜʘʥʦʾ. ʅʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʟʘʩʚʦʻʥʦʛʦ 

ʫʯʥʷʤʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʤʘʻ ʩʪʘʪʠ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʘʚʦʤʽʨʥʦʩʪʽ ʧʝʨʝʪʚʦʨʝʥʴ ʧʽʜ 

ʯʘʩ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʩʠʩʪʝʤ, ʚʽʜʩʪʝʞʝʥʥʷ ʨʽʚʥʦʩʠʣʴʥʦʩʪʽ ʘʙʦ ʥʘʚʧʘʢʠ, ʟʚʫʞʝʥʥʷ ʯʠ 

ʨʦʟʰʠʨʝʥʥʷ ʤʥʦʞʠʥʠ ʨʦʟʚôʷʟʢʽʚ 

ʇʝʨʰʦʶ ʪʝʤʦʶ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚ 10 ʢʣʘʩʽ ʻ çʌʫʥʢʮʽʾ, ʤʥʦʛʦʯʣʝʥʠ, ʨʽʚʥʷʥʥʽ 

ʥʝʨʽʚʥʦʩʪʽè (40 ʛʦʜ.), ʟʤʽʩʪ ʷʢʦʾ ʜʦʧʦʚʥʶʻʪʴʩʷ: ʨʽʚʥʷʥʥʷ ʽ ʥʝʨʽʚʥʦʩʪʽ, ʱʦ ʤʽʩʪʷʪʴ ʟʥʘʢ 

ʤʦʜʫʣʷ, ʨʽʚʥʷʥʥʷ ʽ ʥʝʨʽʚʥʦʩʪʽ ʟ ʧʘʨʘʤʝʪʨʘʤʠ, ʛʨʘʬʽʢ ʨʽʚʥʷʥʥʷ ʟ ʜʚʦʤʘ ʟʤʽʥʥʠʤʠ, 

ʥʝʨʽʚʥʽʩʪʴ ʟ ʜʚʦʤʘ ʟʤʽʥʥʠʤʠ, ʛʨʘʬʽʢ ʥʝʨʽʚʥʦʩʪʽ ʟ ʜʚʦʤʘ ʟʤʽʥʥʠʤʠ, ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʽ 

ʥʝʨʽʚʥʦʩʪʝʡ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʫʯʥʽ ʤʘʶʪʴ ʥʘʚʯʠʪʠʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʬʫʥʢʮʽʡ ʪʘ 

ʤʥʦʛʦʯʣʝʥʽʚ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʚʥʷʥʴ ʽ ʥʝʨʽʚʥʦʩʪʝʡ, ʨʦʟʚôʷʟʫʚʘʪʠ ʥʝʨʽʚʥʦʩʪʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʽʥʪʝʨʚʘʣʽʚ, ʨʽʚʥʷʥʥʷ ʽ ʥʝʨʽʚʥʦʩʪʽ, ʷʢʽ ʤʽʩʪʷʪʴ ʟʥʘʢ ʤʦʜʫʣʷ ʽ ʧʘʨʘʤʝʪʨʠ, 

ʙʫʜʫʚʘʪʠ ʥʝʩʢʣʘʜʥʽ ʛʨʘʬʽʢʠ ʨʽʚʥʷʥʴ ʪʘ ʥʝʨʽʚʥʦʩʪʝʡ ʟ ʜʚʦʤʘ ʟʤʽʥʥʠʤʠ. ɿʤʽʩʪ ʥʘʚʯʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʽʥʰʠʭ ʪʝʤ ʪʘʢʦʞ ʨʦʟʰʠʨʶʻʪʴʩʷ, ʜʦʜʘʶʪʴʩʷ ʽʨʨʘʮʽʦʥʘʣʴʥʽ ʨʽʚʥʷʥʥʷ, 

ʽʨʨʘʮʽʦʥʘʣʴʥʽ ʥʝʨʽʚʥʦʩʪʽ, ʥʝʨʽʚʥʦʩʪʽ ʟ ʧʘʨʘʤʝʪʨʘʤʠ, ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʽ ʨʽʚʥʷʥʥʷ ʽ 

ʥʝʨʽʚʥʦʩʪʽ ʟ ʧʘʨʘʤʝʪʨʘʤʠ, ʨʽʚʥʷʥʥʷ ʽ ʥʝʨʽʚʥʦʩʪʽ, ʷʢʽ ʤʽʩʪʷʪʴ ʦʙʝʨʥʝʥʽ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʽ 

ʬʫʥʢʮʽʾ. 

ɺ 11 ʢʣʘʩʽ ʚ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʧʨʦʛʨʘʤʦʶ ʪʝʤ ʫʯʥʽ ʥʘʚʯʘʶʪʴʩʷ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʭʽʜʥʦʾ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʨʽʚʥʷʥʴ ʽ ʥʝʨʽʚʥʦʩʪʝʡ ʪʘ ʜʦ ʜʦʚʝʜʝʥʥʷ ʥʝʨʽʚʥʦʩʪʝʡ, ʨʦʟʚôʷʟʫʚʘʪʠ ʧʦʢʘʟʥʠʢʦʚʽ ʪʘ 

ʣʦʛʘʨʠʬʤʽʯʥʽ ʨʽʚʥʷʥʥʷ ʽ ʥʝʨʽʚʥʦʩʪʽ ʪʘ ʾʭ ʩʠʩʪʝʤʠ, ʟʦʢʨʝʤʘ ʟ ʧʘʨʘʤʝʪʨʘʤʠ. ɿʤʽʩʪ 

ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʦʩʪʘʥʥʴʦʾ ʪʝʤʠ ï  çʈʽʚʥʷʥʥʷ, ʥʝʨʽʚʥʦʩʪʽ ʪʘ ʾʭ ʩʠʩʪʝʤʠ. 

ʋʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷè (20 ʛʦʜ.) ʦʭʦʧʣʶʻ: ʤʝʪʦʜʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʚʥʷʥʴ ʪʘ 

ʥʝʨʽʚʥʦʩʪʝʡ ʟ ʦʜʥʽʻʶ ʟʤʽʥʥʦʶ (ʨʽʚʥʦʩʠʣʴʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʟʘʤʽʥʘ ʟʤʽʥʥʦʾ, ʟʘʩʪʦʩʫʚʘʥʥʷ 
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ʚʣʘʩʪʠʚʦʩʪʝʡ ʬʫʥʢʮʽʡ, ʤʝʪʦʜ ʽʥʪʝʨʚʘʣʽʚ ʪʦʱʦ), ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʪʘ ʤʝʪʦʜʠ ʾʭ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ. ɺʠʤʦʛʠ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʫʯʥʽʚ ʥʘʩʪʫʧʥʽ: ʨʦʟʨʽʟʥʷʶʪʴ ʢʣʘʩʠ 

ʨʽʚʥʷʥʴ, ʥʝʨʽʚʥʦʩʪʝʡ, ʾʭ ʩʠʩʪʝʤ, ʤʝʪʦʜʠ ʾʭ ʨʦʟʚôʷʟʫʚʘʥʥʷ, ʦʙˇʨʫʥʪʦʚʫʶʪʴ ʨʽʚʥʦʩʠʣʴʥʽʩʪʴ 

ʚʠʢʦʥʘʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʟʘʛʘʣʴʥʽ ʤʝʪʦʜʠ ʪʘ ʧʨʠʡʦʤʠ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʨʽʚʥʷʥʴ, ʥʝʨʽʚʥʦʩʪʝʡ ʪʘ ʾʭ ʩʠʩʪʝʤ, ʨʦʟʚôʷʟʫʶʪʴ ʨʽʚʥʷʥʥʷ, ʥʝʨʽʚʥʦʩʪʽ, ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʪʘ 

ʥʝʨʽʚʥʦʩʪʝʡ ʟ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʅʘʚʯʘʣʴʥʘ ʧʨʦʛʨʘʤʘ ʜʣʷ ʢʣʘʩʽʚ ʟ ʧʦʛʣʠʙʣʝʥʠʤ ʚʠʚʯʝʥʥʷʤ ʤʘʪʝʤʘʪʠʢʠ, ʷʢʘ 

ʧʝʨʝʜʙʘʯʘʻ ʧʦʯʘʪʦʢ ʚʠʚʯʝʥʥʷ ʥʘ ʧʦʛʣʠʙʣʝʥʦʤʫ ʨʽʚʥʽ ʟ 8 ʢʣʘʩʫ ʽ ʪʠʤ ʩʘʤʠʤ ʪʘʢʦʞ 

ʟʘʙʝʟʧʝʯʫʻ ʟʚ'ʷʟʦʢ ʟ ʦʩʥʦʚʥʦʶ ʰʢʦʣʦʶ, ʤʽʩʪʠʪʴ ʱʝ ʙʽʣʴʰ ʜʦʧʦʚʥʝʥʠʡ ʪʘ ʛʣʠʙʦʢʠʡ ʟʤʽʩʪ 

ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʩʧʨʠʷʻ ʢʨʘʱʦʤʫ ʨʦʟʫʤʽʥʥʶ ʫʯʥʷʤʠ ʟʥʘʯʝʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ ʷʢ ʥʘʫʢʠ, ʫʩʚʽʜʦʤʣʝʥʥʶ ʥʠʤʠ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ, 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʚʥʽʰʦʛʦ ʽ ʩʚʽʜʦʤʦʛʦ ʚʦʣʦʜʽʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʘ ʟ ʽʥʰʦʛʦ ï 

ʬʦʨʤʫʚʘʥʥʶ ʫ ʰʢʦʣʷʨʽʚ ʧʨʠʨʦʜʥʠʯʠʭ ʟʥʘʥʴ ʷʢ ʮʽʣʽʩʥʦʾ ʩʠʩʪʝʤʠ. ɿʤʽʩʪʦʚʘ ʣʽʥʽʷ ʨʽʚʥʷʥʴ 

ʽ ʥʝʨʽʚʥʦʩʪʝʡ ʧʨʦʥʠʟʫʻ ʤʘʡʞʝ ʢʦʞʥʫ ʪʝʤʫ, ʜʦʜʘʶʪʴʩʷ ʩʠʩʪʝʤʠ ʽʨʨʘʮʽʦʥʘʣʴʥʠʭ ʨʽʚʥʷʥʴ, 

ʽʨʨʘʮʽʦʥʘʣʴʥʽ ʨʽʚʥʷʥʥʷ, ʥʝʨʽʚʥʦʩʪʽ ʪʘ ʾʭ ʩʠʩʪʝʤʠ ʟ ʧʘʨʘʤʝʪʨʘʤʠ, ʩʠʩʪʝʤʠ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ ʨʽʚʥʷʥʴ, ʧʦʢʘʟʥʠʢʦʚʽ ʪʘ ʣʦʛʘʨʠʬʤʽʯʥʽ ʨʽʚʥʷʥʥʷ ʽ ʥʝʨʽʚʥʦʩʪʽ ʪʘ ʾʭ 

ʩʠʩʪʝʤʠ, ʟʦʢʨʝʤʘ ʟ ʧʘʨʘʤʝʪʨʘʤʠ, ʤʦʞʣʠʚʝ ʚʠʚʯʝʥʥʷ ʤʥʦʛʦʯʣʝʥʽʚ ʪʨʝʪʴʦʛʦ ʩʪʝʧʝʥʷ, 

ʨʽʚʥʷʥʴ ʚʠʱʠʭ ʩʪʝʧʝʥʽʚ, ʬʦʨʤʫʣʠ ʂʘʨʜʘʥʦ. 

ɿ 2018 ʨʦʢʫ ʥʘʚʯʘʣʴʥʫ ʧʨʦʛʨʘʤʫ ʘʢʘʜʝʤʽʯʥʦʛʦ ʨʽʚʥʷ ʚʠʣʫʯʠʣʠ. ʂʘʨʜʠʥʘʣʴʥʠʭ ʟʤʽʥ 

ʥʘ ̔ʥʰʠʭ ʨʽʚʥʷʭ ʥʝ ʚʽʜʙʫʣʦʩʷ, ʣʠʰʝ ʜʝʱʦ ʟʤʽʥʠʚʩʷ ʧʦʨʷʜʦʢ ʚʠʚʯʝʥʥʷ ʪʝʤ ʧʦ ʢʣʘʩʘʭ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʮʝʡ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ, ʘʜʞʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʪʝʩʪʽʚ ɿʅʆ. ɿʦʢʨʝʤʘ ʟʘʚʜʘʥʥʷ ɿʅʆ 2018-2019 ʨʦʢʽʚ, ʷʢ ʧʨʦʙʥʦʛʦ ʚʘʨʽʘʥʪʫ, 

ʪʘʢ ʽ ʦʩʥʦʚʥʦʾ ʩʝʩʽʾ, ʧʝʨʰʦʾ ʯʘʩʪʠʥʠ ʤʽʩʪʷʪʴ ʥʝʩʢʣʘʜʥʽ ʨʘʮʽʦʥʘʣʴʥʽ, ʜʨʦʙʦʚʦ-ʨʘʮʽʦʥʘʣʴʥʽ, 

ʽʨʨʘʮʽʦʥʘʣʴʥʽ, ʧʦʢʘʟʥʠʢʦʚʽ, ʣʦʛʘʨʠʬʤʽʯʥʽ ʨʽʚʥʷʥʥʷ ʪʘ ʥʝʨʽʚʥʦʩʪʽ, ʨʽʚʥʷʥʥʷ ʟ ʤʦʜʫʣʝʤ, 

ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ, ʚ ʪʨʝʪʽʡ ʯʘʩʪʠʥʽ ʦʙʦʚôʷʟʢʦʚʦ ʥʘʷʚʥʝ ʨʽʚʥʷʥʥʷ ʘʙʦ ʥʝʨʽʚʥʽʩʪʴ ʟ 

ʧʘʨʘʤʝʪʨʦʤ. 

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʟ ʅʦʚʦʶ ʫʢʨʘʾʥʩʴʢʦʶ ʰʢʦʣʦʶ ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʷʢ ʟ ʤʘʪʝʤʘʪʠʢʠ, 

ʪʘʢ ʽ ʟ ʽʥʰʠʭ ʧʨʝʜʤʝʪʽʚ ʜʦʢʦʨʽʥʥʦ ʟʤʽʥʷʪʴʩʷ. ɸʜʞʝ ʩʪʘʨʰʘ ʰʢʦʣʘ ʧʣʘʥʫʻʪʴʩʷ ʙʫʪʠ 

ʧʨʦʬʽʣʴʥʦʶ ʟ ʜʚʦʤʘ ʩʧʨʷʤʫʚʘʥʥʷʤʠ: ʘʢʘʜʝʤʽʯʥʦʛʦ, ʽʟ ʧʦʛʣʠʙʣʝʥʠʤ ʚʠʚʯʝʥʥʷʤ ʦʢʨʝʤʠʭ 

ʧʨʝʜʤʝʪʽʚ ʟ ʦʨʽʻʥʪʘʮʽʻʶ ʥʘ ʧʨʦʜʦʚʞʝʥʥʷ ʥʘʚʯʘʥʥʷ ʚ ʫʥʽʚʝʨʩʠʪʝʪʘʭ, ʪʘ ʧʨʦʬʝʩʽʡʥʦʛʦ, ʷʢʝ 

ʧʦʨʷʜ ʽʟ ʟʜʦʙʫʪʪʷʤ ʧʦʚʥʦʾ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʟʘʙʝʟʧʝʯʠʪʴ ʦʪʨʠʤʘʥʥʷ ʧʝʨʰʦʾ 

ʧʨʦʬʝʩʽʾ (ʷʢʘ ʥʝ ʦʙʤʝʞʫʚʘʪʠʤʝ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʜʦʚʞʝʥʥʷ ʦʩʚʽʪʠ). ɺʩʽ ʮʽ ʟʤʽʥʠ ʤʘʶʪʴ 

ʧʽʜʚʠʱʠʪʠ ʜʦʩʪʫʧʥʽʩʪʴ ʷʢʽʩʥʦʾ, ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʾ ʦʩʚʽʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ 

ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʦʩʦʙʠʩʪʽʩʥʠʡ ʨʦʟʚʠʪʦʢ 

ʣʶʜʠʥʠ ʟʛʽʜʥʦ ʟ ʾʾ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʟʜʽʙʥʦʩʪʷʤʠ, ʧʦʪʨʝʙʘʤʠ, ʥʘ ʦʩʥʦʚʽ ʥʘʚʯʘʥʥʷ 

ʧʨʦʪʷʛʦʤ ʞʠʪʪʷ. ʎʴʦʤʫ ʩʧʨʠʷʪʠʤʝ ʽ ʤʘʪʝʤʘʪʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʢʫʣʴʪʫʨʘ ʣʦʛʽʯʥʦʛʦ ʽ 

ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʫʤʽʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ (ʯʠʩʣʦʚʽ ʪʘ ʛʝʦʤʝʪʨʠʯʥʽ) 

ʤʝʪʦʜʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʚʜʘʥʴ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ, ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʨʦʟʫʤʽʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʩʪʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʫʤʽʥʥʷ ʙʫʜʫʚʘʪʠ ʪʘʢʽ ʤʦʜʝʣʽ 

ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ, ʷʢʘ ʻ ʦʜʥʽʻʶ ʟ ʧʝʨʰʠʭ ʩʝʨʝʜ ʜʝʩʷʪʠ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʅʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ [3]. ʊʦʤʫ ʤʘʪʝʤʘʪʠʢʘ ʙʫʣʘ, ʻ ʡ ʙʫʜʝ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʧʨʝʜʤʝʪʽʚ 

ʙʫʜʴ-ʷʢʦʛʦ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. 
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ɸʥʦʪʘʮʽʷ. ʂʦʥʜʠʢ ʖ. ɯʩʪʦʨʠʯʥʠʡ ʦʛʣʷʜ ʥʘʧʦʚʥʝʥʥʷ ʟʤʽʩʪʦʚʦʾ ʣʽʥʽʾ ʨʽʚʥʷʥʴ ʪʘ 

ʥʝʨʽʚʥʦʩʪʝʡ ʚ ʩʪʘʨʰʽʡ ʰʢʦʣʽ. ʋ ʩʪʘʪʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʚʯʝʥʥʷ 

ʟʤʽʩʪʦʚʦʾ ʣʽʥʽʾ ʨʽʚʥʷʥʴ ʪʘ ʥʝʨʽʚʥʦʩʪʝʡ ʚ ʩʪʘʨʰʽʡ ʰʢʦʣʽ ʟʘ ʥʘʚʯʘʣʴʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ 

ʨʽʟʥʠʭ ʨʦʢʽʚ. ɿʘʟʥʘʯʝʥʦ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʥʘʚʯʘʣʴʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʨʽʟʥʠʭ ʨʽʚʥʽʚ, ʘ ʪʘʢʦʞ 

ʟʤʽʥʠ, ʷʢʽ ʚʽʜʙʫʣʠʩʷ ʚ 2018/2019 ʥ. ʨʨ.. ʪʘ ʟʤʽʥʠ, ʷʢʽ ʱʝ ʧʣʘʥʫʶʪʴ ʚʧʨʦʚʘʜʠʪʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʽʚʝʥʴ ʩʪʘʥʜʘʨʪʫ, ʘʢʘʜʝʤʽʯʥʠʡ ʨʽʚʝʥʴ, ʧʨʦʬʽʣʴʥʠʡ ʨʽʚʝʥʴ, 

ʧʦʛʣʠʙʣʝʥʝ ʚʠʚʯʝʥʥʷ, ʅʦʚʘ ʫʢʨʘʾʥʩʴʢʘ ʰʢʦʣʘ. 

 

Abstract. Kondyk Y. The historical overview of the content line of equations and 

inequalities in high school's occupancy. There are analyzed the peculiarities of studying the 

content line of equations and inequalities in the high school by the curricula of different years 

in this article. Differences between educational programs at different levels and also the 

changes that took place in 2018/2019 and which are planning to introduce are noted. 

Keywords: level of standard, academic level, profile level, in-depth study, New Ukrainian 

School. 

 
 
 
 
 
 
 
 
 

https://mon.gov.ua/storage/app/media/zagalna%20serednya/nova-ukrainska-shkola-compressed.pdf
https://mon.gov.ua/storage/app/media/zagalna%20serednya/nova-ukrainska-shkola-compressed.pdf
https://mon.gov.ua/storage/app/media/zagalna%20serednya/nova-ukrainska-shkola-compressed.pdf
https://mon.gov.ua/ua/osvita/zagalna-serednya-osvita/navchalni-programi/navchalni-programi-dlya-10-11-klasiv
https://mon.gov.ua/ua/osvita/zagalna-serednya-osvita/navchalni-programi/navchalni-programi-dlya-10-11-klasiv
https://mon.gov.ua/ua/osvita/zagalna-serednya-osvita/navchalni-programi/navchalni-programi-dlya-10-11-klasiv
https://mon.gov.ua/ua/osvita/zagalna-serednya-osvita/navchalni-programi/navchalni-programi-dlya-10-11-klasiv
https://mon.gov.ua/ua/osvita/zagalna-serednya-osvita/navchalni-programi/navchalni-programi-dlya-10-11-klasiv
https://mon.gov.ua/ua/osvita/zagalna-serednya-osvita/navchalni-programi/navchalni-programi-dlya-10-11-klasiv
http://search.ligazakon.ua/l_doc2.nsf/link1/KP840281.html
https://zakon.rada.gov.ua/laws/show/344/2013


˿͔ͭͯ͒ͤͭͫΈ͊͟ ͍ͭͤ͊͘͜ ͦͤ͟ͺ͔͔ͪͤͼ͜Ύ ς 2019 

22 

ʃʫʙʝʥʝʮʴ ɿʦʨʷʥʘ  
ʄʘʛʽʩʪʨʘʥʪʢʘ, ʩʧʝʮʽʘʣʴʥʦʩʪʽ  çʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ʄʘʪʝʤʘʪʠʢʘ)è 

zorianalubenets@gmail.com 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢī ʆ.ɺ. ʄʘʨʪʠʥʝʥʢʦ 

˶͔͔ͯ͋ͤͼΈ ˭. 
ɿɸʉʊʆʉʋɺɸʅʅʗ ʄɽʊʆɼʋ ʉʊʀʉʂɸʖʏʀʍ ɺɯɼʆɹʈɸɾɽʅʔ 

 

ʋ ʩʫʯʘʩʥʽʡ ʤʘʪʝʤʘʪʠʮʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʘʥʘʣʽʟ ʻ ʦʜʥʠʤ ʽʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ 

ʥʘʧʨʷʤʢʽʚ. ʁʦʛʦ ʚʘʞʣʠʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʻ ʪʝ, ʱʦ ʚʽʥ ʜʦʟʚʦʣʷʻ ʧʦʻʜʥʫʚʘʪʠ ʽ ʦʜʥʦʯʘʩʥʦ 

ʜʦʩʣʽʜʞʫʚʘʪʠ ʨʽʟʥʽ, ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ, ʧʠʪʘʥʥʷ. ɿʦʢʨʝʤʘ, ʚʠʚʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʨʽʚʥʷʥʴ F(x)=y ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʙôʻʜʥʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʯʠʩʣʝʥʥʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʽ 

ʽʥʪʝʛʨʘʣʴʥʠʭ ʨʽʚʥʷʥʴ, ʛʨʘʥʠʯʥʠʭ ʟʘʜʘʯ ʪʘ ʥʝʩʢʽʥʯʝʥʥʠʭ ʩʠʩʪʝʤ ʘʣʛʝʙʨʘʾʯʥʠʭ ʨʽʚʥʷʥʴ. 

ʄʝʪʦʜʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʷʚʠʣʠʩʴ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʠʤʠ ʧʨʠ ʧʦʩʪʘʥʦʚʮʽ ʪʘ 

ʜʦʩʣʽʜʞʝʥʥʽ ʟʘʜʘʯ ʱʦʜʦ ʧʦʚʥʦʪʠ ʩʠʩʪʝʤ ʬʫʥʢʮʽʡ ʪʘ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʛʨʘʥʠʯʥʠʭ ʟʘʜʘʯ ʫ 

ʧʝʚʥʦʤʫ ʢʣʘʩʽ ʬʫʥʢʮʽʡ [4, c.7-8].  

ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʘʥʘʣʽʟ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʪʝʦʨʝʪʠʯʥʽʡ ʬʽʟʠʮʽ, 

ʤʘʪʝʤʘʪʠʯʥʽʡ ʬʽʟʠʮʽ, ʚ ʧʨʠʢʣʘʜʥʦʤʫ ʘʥʘʣʽʟʽ ʪʘ ʽʥʰʠʭ ʦʙʣʘʩʪʷʭ ʤʘʪʝʤʘʪʠʢʠ. 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʜʦʩʠʪʴ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʦʞʣʠʚʦʩʪʽ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʩʪʚʦʨʝʥʥʷ ʷʢʠʭ ʩʧʨʠʷʣʦ ʽ ʧʨʦʜʦʚʞʫʻ ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ 

ʤʘʪʝʤʘʪʠʢʠ, ʷʢʘ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʧʨʠʩʚʷʯʝʥʘ ʩʪʚʦʨʝʥʥʶ ʽ ʜʦʩʣʽʜʞʝʥʥʶ (ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ, ʩʪʘʪʠʩʪʠʢʠ ʽ ʽʥʰʠʭ ʨʦʟʜʽʣʽʚ ʤʘʪʝʤʘʪʠʢʠ) ʥʘʙʣʠʞʝʥʠʭ ʤʝʪʦʜʽʚ 

ʦʙʯʠʩʣʝʥʥʷ ʟʘʜʘʯ ʽ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʨʦʟʚʠʪʢʫ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʡ ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʤʦʚ [5, c.5]. 

ɹʘʛʘʪʦ ʟʘʜʘʯ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʤʦʞʥʘ ʟʚʝʩʪʠ ʜʦ ʚʽʜʰʫʢʘʥʥʷ ʥʝʨʫʭʦʤʦʾ 

ʪʦʯʢʠ ʚʜ̔ʦʙʨʘʞʝʥʥʷ,  ʜʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʪʦʜ ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ (ʤʝʪʦʜ 

ʽʪʝʨʘʮʽʡ). ʋ ʩʚʦʶ ʯʝʨʛʫ ʧʨʠʥʮʠʧ ʩʪʠʩʢʘʶʯʠʭ ʚʽʜʦʙʨʘʞʝʥʴ, ʦʢʨʽʤ ʜʦʚʝʜʝʥʥʷ ʽʩʥʫʚʘʥʥʷ ʪʘ 

ʻʜʠʥʦʩʪʽ ʨʦʟʚôʷʟʢʽʚ ʨʽʚʥʷʥʥʷ f(x)=x (f ï ʚʽʜʦʙʨʘʞʝʥʥʷ), ʜʘʻ ʬʘʢʪʠʯʥʠʡ ʤʝʪʦʜ 

ʥʘʙʣʠʞʝʥʦʛʦ ʟʥʘʭʦʜʞʝʥʥʷ ʪʘʢʦʛʦ ʨʦʟʚôʷʟʢʫ ī ʤʝʪʦʜ ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ [8, c.100]. 

ʄʝʪʦʜ ʩʪʠʩʢʘʶʯʠʭ ʚʽʜʦʙʨʘʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʘʣʛʝʙʨʽ, ʛʝʦʤʝʪʨʽʾ, ʬʽʟʠʮʽ, 

ʤʝʜʠʮʠʥʽ, ʽʥʬʦʨʤʘʪʠʮʽ ʪʘ ʫ ʪʝʦʨʽʾ ʬʨʘʢʪʘʣʽʚ ʪʦʱʦ. ʈʦʟʛʣʷʥʝʤʦ ʩʫʯʘʩʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʮʴʦʛʦ ʤʝʪʦʜʫ, ʟʦʢʨʝʤʘ, ʚ ʷʜʝʨʥʽʡ ʤʝʜʠʮʠʥʽ. ʗʜʝʨʥʘ ʤʝʜʠʮʠʥʘ ī ʮʝ ʨʦʟʜʽʣ ʤʝʜʠʯʥʦʾ 

ʨʘʜʽʦʣʦʛʽʾ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʨʘʜʽʦʥʫʢʣʽʜʠ ʪʘ ʽʦʥʽʟʫʶʯʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʽ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ, ʘ ʪʘʢʦʞ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʟʘʭʚʦʨʶʚʘʥʴ ʣʶʜʠʥʠ.  

ɺʽʜʦʤʦ, ʱʦ ʜʽʘʛʥʦʩʪʠʢʘ ʽ ʣʽʢʫʚʘʥʥʷ ʨʽʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʥʝʤʦʞʣʠʚʽ ʙʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʥʪʛʝʥʽʚʩʴʢʠʭ ʘʧʘʨʘʪʽʚ, ʧʦʪʫʞʥʠʭ ʛʘʤʤʘ-ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ, 

ʧʨʠʩʢʦʨʶʚʘʯʽʚ ʝʣʝʢʪʨʦʥʽʚ, ʧʨʦʪʦʥʽʚ ʪʘ ʽʥʰʠʭ ʝʣʝʤʝʥʪʘʨʥʠʭ ʯʘʩʪʠʥʦʢ, ʩʠʥʪʝʟʦʚʘʥʠʭ 

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʽʟʦʪʦʧʽʚ ï ʜʞʝʨʝʣʘ ʽʦʥʽʟʫʶʯʠʭ ʚʠʧʨʦʤʽʥʶʚʘʥʴ ʨʽʟʥʦʛʦ ʪʠʧʫ, ʨʘʜʽʦʥʫʢʣʽʜʠ 

ʤʝʜʠʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʨʘʜʽʦʘʢʪʠʚʥʽ ʬʘʨʤʘʮʝʚʪʠʯʥʽ ʧʨʝʧʘʨʘʪʠ [1, c.4]. ʉʫʯʘʩʥʘ 

ʤʝʜʠʯʥʘ ʪʝʭʥʽʢʘ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʩʪʨʫʢʪʫʨʥʽ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ 

ʦʨʛʘʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʣʘʜʽʚ, ʷʢʽ ʤʘʶʪʴ ʨʽʟʥʠʡ ʧʨʠʥʮʠʧ ʜʽʡ. ʅʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʮʽʡʥʠʤ 

ʤʝʪʦʜʦʤ ʻ ʪʦʤʦʛʨʘʬʽʷ, ʷʢʘ ʥʘʜʘʻ ʙʽʣʴʰʝ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʽʞ ʽʥʰʽ 

ʚʽʜʦʤʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ. ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʚʠʜʽʚ ʪʦʤʦʛʨʘʬʽʾ: ʨʝʥʪʛʝʥʽʚʩʴʢʘ, ʝʣʝʢʪʨʦʥʥʦ-

ʧʨʦʤʝʥʝʚʘ, ʤʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʘ, ʧʦʟʠʪʨʦʥʥʦ-ʝʤʽʩʽʡʥʘ, ʫʣʴʪʨʘʟʚʫʢʦʚʘ, ʦʧʪʠʯʥʘ 

ʢʦʛʝʨʝʥʪʥʘ ʪʦʤʦʛʨʘʬʽʷ ʪʘ ʽʥʰʽ. ɯʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʽ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʢʦʞʥʦʛʦ ʟ ʥʠʭ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʙʘʛʘʪʴʦʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʦʢʨʝʤʘ ʡ ʚʽʜ 

ʧʨʠʥʮʠʧʫ ʜʽʾ ʧʨʠʩʪʨʦʶ [7, c.5]. 

ʈʦʟʛʣʷʥʝʤʦ ʩʧʝʮʠʬʽʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʩʪʠʩʢʘʶʯʠʭ ʚʽʜʦʙʨʘʞʝʥʴ ʜʣʷ 

ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʟʦʙʨʘʞʝʥʴ ʫ ʢʦʤʧôʶʪʝʨʥʽʡ ʪʦʤʦʛʨʘʬʽʾ. ʇʨʠ ʪʦʤʦʛʨʘʬʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ʩʪʘʚʠʪʴʩʷ ʤʘʪʝʤʘʪʠʯʥʘ ʟʘʜʘʯʘ ʚʽʜʥʦʚʣʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʩʪʨʫʢʪʫʨʠ ʦʙôʻʢʪʘ ʟʘ ʡʦʛʦ 

ʧʨʦʝʢʮʽʷʤʠ ī ʮʠʬʨʦʚʠʤʠ ʟʥʽʤʢʘʤʠ, ʟʨʦʙʣʝʥʠʤʠ ʟ ʨʽʟʥʠʭ ʪʦʯʦʢ. ɰʾ ʨʦʟʚôʷʟʫʚʘʥʥʷ 
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ʟʚʦʜʠʪʴʩʷ ʜʦ ʧʦʰʫʢʫ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʦʙʝʨʥʝʥʦʛʦ ʜʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʁʦʛʘʥʥʘ ʈʘʜʦʥʘ 

(16 ʛʨʫʜʥʷ 1887 ʨ. ī 25 ʪʨʘʚʥʷ 1956 ʨ.) ī ʘʚʩʪʨʽʡʩʴʢʠʡ ʤʘʪʝʤʘʪʠʢ. ʇʨʠ ʮʴʦʤʫ ʩʢʣʘʜʘʶʪʴ 

ʩʠʩʪʝʤʫ ʦʧʝʨʘʪʦʨʥʠʭ ʨʽʚʥʷʥʴ ʧʝʨʰʦʛʦ ʨʦʜʫ, ʥʘʙʣʠʞʝʥʽ ʨʦʟʚôʷʟʢʠ ʷʢʦʾ ʟʥʘʭʦʜʷʪʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʨʝʛʫʣʷʨʠʟʘʮʽʾ. 

ɼʘʥʠʡ ʤʝʪʦʜ ʚʽʜʥʦʩʷʪʴ ʜʦ ʽʪʝʨʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ. 

ɯʪʝʨʘʮʽʡʥʽ ʤʝʪʦʜʠ ʚʽʜʥʦʚʣʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʧʨʦʢʩʠʤʘʮʽʶ 

ʚʽʜʥʦʚʣʶʚʘʥʦʛʦ ʦʙôʻʢʪʘ ʤʘʩʠʚʦʤ ʢʦʤʽʨʦʢ ʨʽʚʥʦʾ ʱʽʣʴʥʦʩʪʽ, ʱʦ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʥʝʚʽʜʦʤʽ 

ʚʝʣʠʯʠʥʠ, ʧʦʚôʷʟʘʥʽ ʩʠʩʪʝʤʦʶ ʘʣʛʝʙʨʘʾʯʥʠʭ ʨʽʚʥʷʥʴ, ʚʽʣʴʥʠʤʠ ʯʣʝʥʘʤʠ ʷʢʠʭ ʻ ʢʽʣʴʢʽʩʪʴ 

ʧʨʦʝʢʮʽʡ [1, c.148]. 

ʉʝʨʝʜ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʭ ʽʪʝʨʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʧʝʨʝʪʠʥʽʚ ʚʠʜʽʣʷʶʪʴ 

ʪʘʢʽ: 

ī ʘʣʛʝʙʨʘʾʯʥʠʡ ʤʝʪʦʜ (ART ī Algebraic Reconstruction Technigues); 

ī  ʤʝʪʦʜ ʦʜʥʦʯʘʩʥʦʛʦ ʽʪʝʨʘʮʽʡʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ (SIRT ī Simultaneous Iterative 

Reconstruction Technique); 

ī ʽʪʝʨʘʮʽʡʥʠʡ ʤʝʪʦʜ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ (ILST ī Iterative Least-Squares 

Technique).  

ʎʽ ʤʝʪʦʜʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʚʥʝʩʝʥʥʷ ʧʦʧʨʘʚʦʢ ʧʽʜ ʯʘʩ 

ʽʪʝʨʘʮʽʾ.  

ɸʣʛʝʙʨʘʾʯʥʽ ʤʝʪʦʜʠ ʤʘʶʪʴ ʦʜʥʘʢʦʚʠʡ ʘʣʛʦʨʠʪʤ ʜʽʡ. ʉʧʦʯʘʪʢʫ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʜʠʩʢʨʝʪʠʟʘʮʽʷ ʬʫʥʢʮʽʾ g, ʱʦ ʨʝʢʦʥʩʪʨʫʶʻʪʴʩʷ, ʽ ʧʨʦʝʢʮʽʡʥʠʭ ʜʘʥʠʭ f, ʧʨʠ ʮʴʦʤʫ ʾʭ 

ʚʚʘʞʘʶʪʴ ʚʝʢʪʦʨʘʤʠ ʣʽʥʽʡʥʠʭ ʧʨʦʩʪʦʨʽʚ. ʆʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʬʫʥʢʮʽʾ g ʻ 

ʪʘʢʠʡ, ʧʨʠ ʷʢʦʤʫ ʾʾ ʦʙʣʘʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ ʤʘʣʽ ʧʽʜʦʙʣʘʩʪʽ (ʧʽʢʩʝʣʽ ʚ Ὑ  ʽ 

ʚʦʢʩʝʣʽ ʚ Ὑ), ʱʦ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʣʠʰʝ ʧʦ ʤʝʞʘʭ, ʫ ʷʢʠʭ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʚʚʘʞʘʻʪʴʩʷ 
ʥʝʟʤʽʥʥʠʤ. ʅʦʤʝʨ ʧʽʢʩʝʣʷ ʘʙʦ ʚʦʢʩʝʣʷ j ʚʠʟʥʘʯʘʻ ʢʦʦʨʜʠʥʘʪʫ ʫ ʚʝʢʪʦʨʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʘ 

ʚʝʣʠʯʠʥʘ Ὣ ʟʘʜʘʻ ʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪʠ. ʗʢʱʦ ʜʘʥʽ ʦʙôʻʜʥʘʥʽ ʚ ʧʨʦʝʢʮʽʾ ʽ ʢʦʞʥʘ ʧʨʦʝʢʮʽʷ 

ʫʪʚʦʨʶʻʪʴʩʷ ʧʦʢʘʟʘʤʠ q ʜʝʪʝʢʪʦʨʽʚ, ʪʦ p-ʦʤʫ ʜʝʪʝʢʪʦʨʫ ʥʘ m-ʽʡ ʧʨʦʝʢʮʽʾ ʧʨʠʧʠʩʫʶʪʴ 

ʥʦʤʝʨ: 

Ὥ ά ρϽή  ὴ. 
ʇʦʪʽʤ ʙʫʜʫʻʪʴʩʷ ʧʨʦʝʢʪʫʶʯʠʡ ʦʧʝʨʘʪʦʨ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʜʘʥʘ ʟʘʜʘʯʘ ʟʚʦʜʠʪʴʩʷ ʜʦ 

ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʥʝʣʽʥʽʡʥʦʶ ʪʘ ʤʽʩʪʠʪʠ ʥʝ ʘʣʛʝʙʨʘʾʯʥʽ ʨʽʚʥʷʥʥʷ. ɸʣʝ 

ʤʝʜʠʯʥʘ ʨʝʥʪʛʝʥʽʚʩʴʢʘ ʪʦʤʦʛʨʘʬʽʷ ʪʘ ʝʤʽʩʽʡʥʘ ʪʦʤʦʛʨʘʬʽʷ ʧʣʘʟʤʠ ʦʧʠʩʫʶʪʴʩʷ ʩʠʩʪʝʤʦʶ 

ʣʽʥʽʡʥʠʭ ʘʣʛʝʙʨʘʾʯʥʠʭ ʨʽʚʥʷʥʴ. ʋ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʧʨʦʝʢʪʫʶʯʠʡ ʦʧʝʨʘʪʦʨ ʘʧʨʦʢʩʠʤʫʻ 

ʽʥʪʝʛʨʘʣʠ ʚʟʜʦʚʞ ʧʨʷʤʠʭ ʩʢʽʥʯʝʥʥʦʶ ʩʫʤʦʶ, ʪʦʤʫ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ: 

=
j

ijij fga  ʘʙʦ ὃὫ Ὢ, 

ʜʝ ὫᶰὙ, ὪᶰὙ, J ī ʯʠʩʣʦ ʧʽʢʩʝʣʽʚ (ʚʦʢʩʝʣʽʚ), ʥʘ ʷʢʽ ʨʦʟʙʠʪʘ ʦʙʣʘʩʪʴ ʚʠʟʥʘʯʝʥʥʷ 

ʰʫʢʘʥʦʾ ʬʫʥʢʮʽʾ, ɯ ī ʧʦʚʥʝ ʯʠʩʣʦ ʚʽʜʦʤʠʭ ʽʥʪʝʛʨʘʣʽʚ ʚʟʜʦʚʞ ʧʨʷʤʠʭ. ɺʽʜʧʦʚʽʜʥʦ ʤʘʪʨʠʮʷ 

ɸ ʤʘʻ ʧʦʨʷʜʦʢ Ὅ ὐ.  
ʆʪʨʠʤʘʥʫ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ ʟʘʟʚʠʯʘʡ ʦʙʯʠʩʣʶʶʪʴ ʽʪʝʨʘʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ. 

ʅʘʡʙʽʣʴʰ ʧʨʦʩʪʠʤʠ ʟ ʥʠʭ ʻ ʘʣʛʦʨʠʪʤʠ, ʷʢʽ ʤʘʶʪʴ ʥʘʩʪʫʧʥʫ ʩʧʽʣʴʥʫ ʬʦʨʤʫ: 

Ὣ Ὣ ὧ Ὣ ȟὪȟὃ , 

ʜʝ ʟʥʘʯʝʥʥʷʤʠ ʬʫʥʢʮʽʾ  ̒ʻ ʚʝʢʪʦʨʠ ʧʨʦʩʪʦʨʫ Ὑ. 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʤʝʪʦʜʦʤ ʩʝʨʝʜ ʽʪʝʨʘʮʽʡʥʠʭ ʻ ART: 

Ὣ
Ὣ ‗

ộ ȟ Ớ
ὥ ȟὥ π  

Ὣ ȟ                                                       ὥ π

. 

ʜʝ ộὥ ȟὫ Ớ ī ʩʢʘʣʷʨʥʠʡ ʜʦʙʫʪʦʢ ʚ Ὑ; ὥ ī ὭὯ-ʠʡ ʨʷʜʦʢ ʤʘʪʨʠʮʽ ɸ; ὥ ī 

ʚʝʢʪʦʨ-ʩʪʦʚʧʝʮʴ, ʦʪʨʠʤʘʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʨʘʥʩʧʦʥʫʚʘʥʥʷ ʨʷʜʢʘ ὥ  [6, c.90-94]. 
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ʇʨʠ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʤʝʪʦʜʦʤ ART ʢʦʨʝʢʮʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʜʣʷ ʫʩʽʭ ʪʦʯʦʢ, 

ʱʦ ʚʭʦʜʷʪʴ ʚ ʦʢʨʝʤʠʡ ʧʨʦʤʽʥʴ. ʇʦʪʽʤ ʧʨʦʮʝʜʫʨʘ ʧʦʚʪʦʨʶʻʪʴʩʷ ʜʣʷ ʥʘʩʪʫʧʥʦʛʦ ʧʨʦʤʝʥʷ 

ʪʦʱʦ. ʇʨʠ ʮʴʦʤʫ ʚʨʘʭʦʚʫʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʧʦʧʝʨʝʜʥʽʭ ʽʪʝʨʘʮʽʡ. ʉʝʨʝʜ ʘʣʛʝʙʨʘʾʯʥʠʭ 

ʤʝʪʦʜʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʜʘʥʠʡ ʤʝʪʦʜ ʻ ʥʘʡʰʚʠʜʰʠʤ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʧʦʪʨʝʙʫʻ ʤʝʥʰʦʾ ʢʽʣʴʢʦʩʪʽ 

ʟʘʪʨʘʪ ʯʘʩʫ.  

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʘʣʛʦʨʠʪʤʠ ART ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʚ ʧʝʨʰʦʤʫ ʨʝʥʪʛʝʥʽʚʩʴʢʦʤʫ 

ʤʝʜʠʯʥʦʤʫ ʪʦʤʦʛʨʘʬʽ ʍʘʫʥʩʬʽʣʜʘ, ʘ ʩʴʦʛʦʜʥʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʤʽʢʨʦʪʦʤʦʛʨʘʬʽʾ. ʊʘʢʦʞ, 

ʦʢʨʽʤ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ ʩʧʦʩʦʙʽʚ ʘʣʛʝʙʨʘʾʯʥʦʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ, ʽʩʥʫʶʪʴ ʜʝʩʷʪʢʠ ʾʭ 

ʤʦʜʠʬʽʢʘʮʽʡ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʧʨʽʦʨʥʽ ʜʘʥʽ ʟ ʬʫʥʢʮʽʾ, ʱʦ ʚʽʜʥʦʚʣʶʻʪʴʩʷ [9, c.117]. 

ʈʦʟʛʣʷʥʝʤʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʪʝʨʘʮʽʡ ʚ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ. 

ɿʦʙʨʘʞʝʥʥʷ, ʷʢʽ ʤʠ ʦʪʨʠʤʫʻʤʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʩʤʽʯʥʠʭ ʟʘʩʦʙʽʚ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ, ʚʽʜʽʛʨʘʶʪʴ ʚʝʣʠʢʫ ʨʦʣʴ ʫ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʧʨʦʤʠʩʣʦʚʠʭ, 

ʛʦʩʧʦʜʘʨʩʴʢʠʭ, ʚʽʡʩʴʢʦʚʠʭ ʪʘ ʽʥʰʠʭ ʮʽʣʷʭ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʘʪʤʦʩʬʝʨʠ, ʦʮʽʥʢʫ ʚʨʦʞʘʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ, ʦʮʽʥʢʫ ʥʘʩʣʽʜʢʽʚ ʩʪʠʭʽʡʥʠʭ ʣʠʭ (ʧʦʚʝʥʽ, ʟʝʤʣʝʪʨʫʩʽʚ, ʚʠʚʝʨʞʝʥʴ ʚʫʣʢʘʥʽʚ, 

ʣʽʩʦʚʠʭ ʧʦʞʝʞ). ʊʘʢʦʞ ʟʘʩʦʙʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʽ ʧʨʠ ʚʠʚʯʝʥʥʽ 

ʟʘʙʨʫʜʥʝʥʥʷ ʛʨʫʥʪʽʚ ʪʘ ʚʦʜʦʡʤ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʦʩʥʦʚʥʦʾ ʩʢʣʘʜʦʚʦʾ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ (ɻɯʉ) ï ʝʣʝʢʪʨʦʥʥʠʭ 

ʢʘʨʪ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʠʬʨʦʚʽ ʘʝʨʦʢʦʩʤʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʨʘʟʦʤ ʟ 

ʪʦʧʦʛʨʘʬʽʯʥʠʤʠ ʢʘʨʪʘʤʠ, ʧʣʘʥʘʤʠ ʤʽʩʪ, ʘʝʨʦʥʘʚʽʛʘʮʽʡʥʠʤʠ ʽ ʤʦʨʩʴʢʠʤʠ ʢʘʨʪʘʤʠ [3, c.4]. 

ɼʘʥʽ ʥʘ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʩʝʨʚʽʩʘʭ ʦʪʨʠʤʫʶʪʴ ʰʣʷʭʦʤ ʧʝʨʝʭʦʜʫ ʚʽʜ ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʘ ʩʠʩʪʝʤ ʜʦ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ WGS-84 ʟʘ ʘʣʛʦʨʠʪʤʦʤ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʪʘʢʠʭ ʝʪʘʧʽʚ: 

1. ʇʝʨʝʭʽʜ ʚʽʜ ʤʽʩʮʝʚʦʾ ʩʠʩʪʝʤʠ ʘʙʦ ʚʽʜ ʉʂ-63(ʩʠʩʪʝʤʘ ʧʣʦʩʢʠʭ ʧʨʷʤʦʢʫʪʥʠʭ 

ʢʦʦʨʜʠʥʘʪ ʚ ʢʘʨʪʦʛʨʘʬʽʯʥʽʡ ʧʨʦʝʢʮʽʾ ɻʘʫʩʩʘ-ʂʨʶʛʝʨʘ) ʜʦ ʩʠʩʪʝʤʠ 

ʢʦʦʨʜʠʥʘʪ ʉʂ-42. 

2. ʆʙʯʠʩʣʶʶʪʴ ʛʝʦʜʝʟʠʯʥʽ ʢʦʦʨʜʠʥʘʪʠ: ʰʠʨʦʪʫ ʽ ʜʦʚʛʦʪʫ ὄ , ὒ . 

3. ɺʠʟʥʘʯʘʶʪʴ ʧʨʷʤʦʢʫʪʥʽ ʧʨʦʩʪʦʨʦʚʽ ʢʦʦʨʜʠʥʘʪʠ ʚ ʩʠʩʪʝʤʽ ʉʂ-42: 

ὢ ὔ Ὄ ὧέίὄ ὧέίὒ ; 

ὣ ὔ Ὄ ὧέίὄ ίὭὲὒ ; 

ὤ ὔ ρ Ὡ Ὄ ίὭὲὄ , 

ʜʝ ὔ ī ʨʘʜʽʫʩ ʢʨʠʚʠʟʥʠ ʧʝʨʝʪʠʥʫ ʧʝʨʰʦʛʦ ʚʝʨʪʠʢʘʣʘ, ʱʦ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ 

ʰʠʨʦʪʦʶ ὄ ; Ὄ ī ʛʝʦʜʝʟʠʯʥʘ ʚʠʩʦʪʘ ʚʽʜʥʦʩʥʦ ʝʣʽʧʩʦʾʜʘ ʂʨʘʩʦʚʩʴʢʦʛʦ; ʝ ī 

ʧʝʨʰʠʡ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪ ʤʝʨʠʜʽʘʥʥʦʛʦ ʝʣʽʧʩʘ ʜʣʷ ʝʣʽʧʩʦʾʜʘ ʂʨʘʩʦʚʩʴʢʦʛʦ. 

4. ɺʠʢʦʥʫʶʪʴ ʧʝʨʝʦʙʯʠʩʣʝʥʥʷ ʧʨʷʤʦʢʫʪʥʠʭ ʧʨʦʩʪʦʨʦʚʠʭ ʢʦʦʨʜʠʥʘʪ ʽʟ 

ʩʠʩʪʝʤʠ ʉʂ-42 ʚ WGS-84. 

5. ʇʝʨʝʭʦʜʷʪʴ ʚʽʜ ʧʨʷʤʦʢʫʪʥʠʭ ʧʨʦʩʪʦʨʦʚʠʭ ʢʦʦʨʜʠʥʘʪ WGS-84 ʜʦ 

ʝʣʽʧʩʦʾʜʥʠʭ ʢʦʦʨʜʠʥʘʪ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʦʨʤʫʣʠ: 

ὸὫὒ ; 

ὸὫὄ ὸὫὄ ; 

Ὄ ὢ ὣίὩὧὄ ὔ . 

ʆʙʯʠʩʣʝʥʥʷ ʟʘ ʜʚʦʤʘ ʦʩʪʘʥʥʽʤʠ ʬʦʨʤʫʣʘʤʠ ʚʠʢʦʥʫʻʪʴʩʷ ʤʝʪʦʜʦʤ ʽʪʝʨʘʮʽʡ. 

ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ὄ , ὒ , Ὄ  ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠʢʣʘʜʥʠʤʠ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ 

ʧʨʦʛʨʘʤʘʤʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ KML -ʬʘʡʣʘ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʽʜʦʙʨʘʟʠʪʠ ʚʽʜʧʦʚʽʜʥʫ 

ʧʨʦʩʪʦʨʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʥʘ ʢʘʨʪʦʛʨʘʬʽʯʥʦʤʫ ʚʝʙ-ʩʝʨʚʽʩʽ.  

ɼʘʥʠʡ ʘʣʛʦʨʠʪʤ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʽ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʠʡ ʜʣʷ ʜʦʩʪʘʪʥʴʦ ʰʠʨʦʢʦʛʦ 

ʢʦʣʘ ʟʘʜʘʯ [2, c.359-361]. 
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ɯʪʝʨʘʮʽʡʥʽ ʤʝʪʦʜʠ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʙʫʜʽʚʝʣʴʥʽʡ ʤʝʭʘʥʽʮʽ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ 

ʨʦʟʨʘʭʫʥʢʫ ʩʪʽʡʢʦʩʪʽ ʧʨʫʞʥʠʭ ʩʠʩʪʝʤ. 

ʊʘʢʦʞ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʤʝʪʦʜ ʽʪʝʨʘʮʽʡ ʙʫʜʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʽ ʩʪʠʩʢʘʶʯʠʭ 

ʚʽʜʦʙʨʘʞʝʥʴ. ɰʭ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʜʦʚʝʜʝʥʥʽ ʪʝʦʨʝʤʠ 

ʽʩʥʫʚʘʥʥʷ ʽ ʻʜʠʥʦʩʪʽ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ ʂʦʰʽ ʜʣʷ ʟʚʠʯʘʡʥʠʭ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ, ʷʢʝ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʤʝʪʦʜʽ ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ ʚ ʫʤʦʚʘʭ, ʢʦʣʠ ʜʽʻ ʧʨʠʥʮʠʧ ʩʪʠʩʢʘʶʯʠʭ 

ʚʽʜʦʙʨʘʞʝʥʴ.  
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ɸʥʦʪʘʮʽʷ. ʃʫʙʝʥʝʮʴ ɿ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʩʪʠʩʢʘʶʯʠʭ ʚʽʜʦʙʨʘʞʝʥʴ. ʋ 

ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʜʝʷʢʽ ʧʨʘʢʪʠʯʥʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʩʪʠʩʢʘʶʯʠʭ ʚʽʜʦʙʨʘʞʝʥʴ ʪʘ 

ʤʝʪʦʜʫ ʽʪʝʨʘʮʽʡ. ʅʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʪʝʨʘʮʽʡʥʦʛʦ ʤʝʪʦʜʫ ʚ ʷʜʝʨʥʽʡ 

ʤʝʜʠʮʠʥʽ, ʘ ʩʘʤʝ ʚ ʪʦʤʦʛʨʘʬʽʾ, ʪʘ ʚ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʝʪʦʜ ʩʪʠʩʢʘʶʯʠʭ ʚʽʜʦʙʨʘʞʝʥʴ, ʤʝʪʦʜ ʽʪʝʨʘʮʽʡ, ʷʜʝʨʥʘ 

ʤʝʜʠʮʠʥʘ, ʢʦʤʧôʶʪʝʨʥʘ ʪʦʤʦʛʨʘʬʽʷ, ʝʣʝʢʪʨʦʥʥʽ ʢʘʨʪʠ. 

 

Abstract. Lubenets Z. Application of the method of compression mappings. The 

article considered some practical applications of the method of compression mappings and the 

iteration method. An example application of the iterative method in geoinformation systems 

and nuclear medicine, namely in tomography, is given. 

Keywords: method of compression mappings, the iteration method, nuclear medicine, 

computed tomography, electronic maps. 
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˸͙͍͊ͪͭͤͦ͊ ˹. 
ʆʉʆɹʃʀɺʆʉʊɯ ɺʀʂʆʈʀʉʊɸʅʅʗ QR-ʂʆɼɯɺ ʇʈʀ ʉʊɺʆʈɽʅʅɯ  

ʇɯɼʈʋʏʅʀʂɯɺ ɿ ʄɸʊɽʄɸʊʀʂʀ 
 
ʉʫʯʘʩʥʠʡ ʩʚʽʪ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻʪʴʩʷ ʥʘʙʠʨʘʶʯʠ ʚʩʝ ʙʽʣʴʰʝ ʦʙʝʨʪʽʚ. ʉʫʯʘʩʥʽ ʫʯʥʽ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʫʷʚʣʷʶʪʴ ʩʚʦʻ ʞʠʪʪʷ ʙʝʟ ʛʘʜʞʝʪʽʚ. ɿ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʤʠ 

ʧʽʜʣʽʪʢʘʤʠ ʟʜʽʡʩʥʶʶʪʴʩʷ ʙʽʣʴʰʽʩʪʴ ʧʦʚʩʷʢʜʝʥʥʠʭ ʜʽʡ: ʩʧʽʣʢʫʚʘʥʥʷ ʫ ʩʦʮʽʘʣʴʥʠʭ 

ʤʝʨʝʞʘʭ, ʧʝʨʝʛʣʷʜʘʥʥʷ ʬʽʣʴʤʽʚ, ʨʦʟʚʘʛʠ, ʧʦʰʫʢ ʧʦʪʨʽʙʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʧʨʦʩʣʫʭʦʚʫʚʘʥʥʷ 

ʤʫʟʠʢʠ ʪʦʱʦ. ɺʠʥʠʢʘʻ ʧʠʪʘʥʥʷ, ʯʦʤʫ ʮʝʡ ʟʥʘʯʠʤʠʡ ʜʣʷ ʫʯʥʽʚ ʘʩʧʝʢʪ ʾʭ ʞʠʪʪʷ ʥʝ 

ʧʝʨʝʥʝʩʪʠ ʫ ʧʣʦʱʠʥʫ ʥʘʚʯʘʥʥʷ. ʊʘʢʦʶ ʪʦʯʢʦʶ ʜʦʪʠʢʫ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʽ ʧʦʩʪʽʡʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʯʥʷʤʠ ʩʤʘʨʪʬʦʥʽʚ ʻ QR-ʢʦʜ ï ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʥʦʩʽʡ ʽʥʬʦʨʤʘʮʽʾ.  

QR-ʢʦʜ (ʟ ʘʥʛʣʽʡʩʴʢʦʾ Quick Response Code çʰʚʠʜʢʠʡ ʚʽʜʛʫʢè) ï ʮʝ ʛʨʘʬʽʯʥʝ 

ʟʦʙʨʘʞʝʥʥʷ, ʚ ʷʢʦʤʫ ʟʘʰʠʬʨʦʚʘʥʘ ʟʘʢʦʜʦʚʘʥʽ ʩʧʝʮʽʘʣʴʥʽ ʩʣʫʞʙʦʚʽ ʩʠʤʚʦʣʠ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʟʤʽʩʪ ʟʦʙʨʘʞʝʥʥʷ. ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ ʪʝʢʩʪ, ʘʜʨʝʩʘ ʝʣʝʢʪʨʦʥʥʦʾ 

ʧʦʰʪʠ, ʛʽʧʝʨʧʦʩʠʣʘʥʥʷ ʥʘ ʩʘʡʪʠ, ʥʦʤʝʨʠ ʪʝʣʝʬʦʥʽʚ, ʛʝʦʛʨʘʬʽʯʥʽ ʢʦʦʨʜʠʥʘʪʠ, ʚʽʜʝʦ ʥʘ 

YouTube, ʧʦʩʠʣʘʥʥʷ ʥʘ ʩʪʦʨʽʥʢʫ ʧʨʦʬʽʣʶ ʚ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ, ʘʫʜʽʦʬʘʡʣʠ, online-

ʙʽʙʣʽʦʪʝʢʠ ʪʦʱʦ [1]. ʊʘʢʽ ʛʨʘʬʽʯʥʽ ʧʦʟʥʘʯʢʠ ʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷʤ ʣʽʥʽʡʥʠʭ ʰʪʨʠʭ-ʢʦʜʽʚ. ɼʣʷ 

ʟʯʠʪʫʚʘʥʥʷ QR-ʢʦʜʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʙʫʜʦʚʘʥʘ ʢʘʤʝʨʘ ʧʣʘʥʰʝʪʘ ʘʙʦ ʩʤʘʨʪʬʦʥʘ. 

ɼʦʩʪʘʪʥʴʦ ʣʠʰʝ ʥʘʚʝʩʪʠ ʢʘʤʝʨʫ ʥʘ ʦʙʨʘʥʠʡ ʚʘʤʠ ʰʪʨʠʭ-ʢʦʜ (ʚ ʪʦʤʫ ʯʠʩʣʽ QR-ʢʦʜ) ʽ 

ʪʨʦʭʠ ʟʘʯʝʢʘʪʠ, ʫʪʨʠʤʫʶʯʠ ʩʤʘʨʪʬʦʥ ʯʠ ʧʣʘʥʰʝʪ ʥʝʨʫʭʦʤʦ, ʱʦʙ ʢʘʤʝʨʘ ʘʚʪʦʤʘʪʠʯʥʦ 

ʩʬʦʢʫʩʫʚʘʣʘʩʷ ʥʘ ʟʦʙʨʘʞʝʥʥʽ, ʘ ʧʨʦʛʨʘʤʘ ʚʠʟʥʘʯʠʣʘ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʰʪʨʠʭ-ʢʦʜʫ 

ʝʣʝʤʝʥʪʠ (ʩʤʫʞʢʠ ʘʙʦ ʢʚʘʜʨʘʪʠʢʠ ʧʦ ʢʫʪʘʭ). ʇʽʩʣʷ ʮʴʦʛʦ ʢʦʜ ʤʘʡʞʝ ʤʠʪʪʻʚʦ ʟʯʠʪʫʻʪʴʩʷ, 

ʨʦʟʰʠʬʨʦʚʫʻʪʴʩʷ, ʘ ʟʘʢʦʜʦʚʘʥʠʡ ʚ ʥʴʦʤʫ ʪʝʢʩʪ ʟ'ʷʚʣʷʻʪʴʩʷ ʥʘ ʝʢʨʘʥʽ, ʘ ʜʘʣʽ ʮʝʡ ʪʝʢʩʪ, 

ʥʘʧʨʠʢʣʘʜ, ʧʦʩʠʣʘʥʥʷ ʥʘ ʩʘʡʪ, ʤʦʞʥʘ ʧʝʨʝʜʘʪʠ ʚ ʙʨʘʫʟʝʨ ʥʘʪʠʩʢʘʥʥʷʤ ʚʩʴʦʛʦ ʦʜʥʽʻʾ 

ʢʥʦʧʢʠ ʽ ʧʝʨʝʡʪʠ ʥʘ ʧʦʪʨʽʙʥʠʡ ʩʘʡʪ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ QR-ʢʦʜʽʚ ʜʦʟʚʦʣʠʪʴ ʫʨʽʟʥʦʤʘʥʽʪʥʠʪʠ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. ɼʦ ʪʦʛʦ ʞ, 

ʟʘʣʫʯʝʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʟʙʽʣʴʰʠʪʴ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫʯʥʽʚ ʜʦ 

ʥʘʚʯʘʥʥʷ ʽ ʤʦʞʝ ʩʪʘʪʠ ʟʨʫʯʥʦʶ ʬʦʨʤʦʶ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʆʩʦʙʣʠʚʦ 

ʧʨʠʨʦʜʥʽʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ QR-ʢʦʜʽʚ ʫ ʨʘʤʢʘʭ ʚʧʨʦʚʘʜʞʝʥʥʷ BYOD ʧʽʜʭʦʜʫ ʚ ʦʩʚʽʪʽ 

(Bring Your Own Device ï ʧʨʠʥʝʩʠ ʩʚʽʡ ʚʣʘʩʥʠʡ ʧʨʠʩʪʨʽʡ). 

ʇʠʪʘʥʥʷʤ ʚʠʢʦʨʠʩʪʘʥʥʷ QR-ʢʦʜʽʚ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʧʨʠʩʚʷʯʝʥʽ ʨʦʙʦʪʠ 

ɺ. ʃ. ɹʫʟʴʢʦ, ʖ. ɺ. ɭʯʢʘʣʦ [2], ʇ. ɭ. ɼʝʤʯʝʥʢʦ [3], ɯ. ɺ. ɼʦʚʞʝʥʢʦ, ʅ. ɺ. ʅʦʚʦʭʘʪʩʴʢʘ [4]. 

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʚʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʨʘʮʽʦʥʘʣʴʥʦʩʪ̔ ʚʠʢʦʨʠʩʪʘʥʥʷ QR-ʢʦʜʽʚ 

ʫ ʧʽʜʨʫʯʥʠʢʘʭ ʟ ʤʘʪʝʤʘʪʠʢʠ.  

ʅʘ ʞʘʣʴ, ʣʠʰʝ ʚ ʜʝʷʢʠʭ ʫʢʨʘʾʥʩʴʢʠʭ ʧʽʜʨʫʯʥʠʢʽʚ ʟ ʤʘʪʝʤʘʪʠʢʠ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʮʷ 

ʽʥʥʦʚʘʮʽʷ, ʪʦʜʽ ʷʢ ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ ʧʽʜʨʫʯʥʠʢʠ ʟ QR-ʢʦʜʘʤʠ ʟ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ ʚʞʝ 

ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ. 

ʋ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʤʦʞʥʘ ʟʫʩʪʨʽʪʠ ʙʘʛʘʪʦ ʩʫʧʝʨʝʯʥʦʩʪʝʡ ʧʨʦ ʪʝ, ʷʢʠʤ ʙʫʪʠ 

ʩʫʯʘʩʥʦʤʫ ʧʽʜʨʫʯʥʠʢʫ ï ʟʚʠʯʘʡʥʦʤʫ çʧʘʧʝʨʦʚʦʤʫè ʘʙʦ ʝʣʝʢʪʨʦʥʥʦʤʫ. ʇʨʠʭʠʣʴʥʠʢʠ 

ʝʣʝʢʪʨʦʥʥʠʭ ʧʽʜʨʫʯʥʠʢʽʚ ʚʠʜʽʣʷʶʪʴ ʪʘʢʽ ʡʦʛʦ ʧʝʨʝʚʘʛʠ, ʷʢ ʢʦʤʧʘʢʪʥʽʩʪʴ (ʚʩʽ ʧʽʜʨʫʯʥʠʢʠ 

ʟʘ ʚʩʽ ʨʦʢʠ ʥʘʚʯʘʥʥʷ ʤʦʞʥʘ ʚʤʽʩʪʠʪʠ ʚ ʧʘʤ'ʷʪʽ ʦʜʥʦʛʦ-ʻʜʠʥʦʛʦ ʧʣʘʥʰʝʪʘ, ʧʦʟʙʫʚʰʠʩʴ, 

ʥʘʨʝʰʪʽ, ʚʽʜ ʥʝʦʙʭʽʜʥʦʩʪʽ ʪʷʛʘʪʠ ʚʘʞʢʽ ʧʦʨʪʬʝʣʽ), ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʜʽʘ 

ʪʝʭʥʦʣʦʛʽʾ (ʘʥʽʤʦʚʘʥʽ ʘʙʦ ʥʘʚʽʪʴ ʽʥʪʝʨʘʢʪʠʚʥʽ ʽʣʶʩʪʨʘʮʽʾ, ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʫʶʪʴ ʥʘʦʯʥʽʩʪʴ 

ʤʘʪʝʨʽʘʣʫ, ʱʦ ʥʝ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʫ ʨʘʤʢʘʭ ʧʘʧʝʨʦʚʦʛʦ ʧʽʜʨʫʯʥʠʢʘ).  

ʇʨʠʙʽʯʥʠʢʠ ʞ ʪʨʘʜʠʮʽʡʥʠʭ ʧʽʜʨʫʯʥʠʢʽʚ ʚʢʘʟʫʶʪʴ ʥʘ ʪʘʢʽ ʥʝʜʦʣʽʢʠ ʝʣʝʢʪʨʦʥʥʠʭ 

ʧʽʜʨʫʯʥʠʢʽʚ, ʷʢ ʤʦʞʣʠʚʽ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʦʯʝʡ ʫʯʥʽʚ (ʧʣʘʥʰʝʪ ï ʮʝ ʪʝʞ ʢʦʤʧ'ʶʪʝʨ, ʪʦʤʫ 

https://naurok.com.ua/post/trendi-osviti-yak-vikoristovuvati-qr-kodi-u-navchanni
http://lib.iitta.gov.ua/705438/1/St_Buzko_Echkalo.pdf
http://fitu.kubg.edu.ua/images/stories/Departments/kitmd/Internet_conf_17.05.18/s1/1_Demchenko.pdf
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ʦʙʤʝʞʫʻʪʴʩʷ ʯʘʩ ʥʝʧʝʨʝʨʚʥʦʾ ʨʦʙʦʪʠ ʟ ʥʠʤʠ), ʚʝʣʠʢʘ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʟʚʠʯʘʡʥʦʾ ʢʥʠʛʠ, 

ʜʣʷ ʯʠʪʘʥʥʷ ʷʢʦʾ ʥʝ ʧʦʪʨʽʙʥʦ ʥʽʷʢʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʧʨʠʩʪʨʦʾʚ ʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʟʘʥʘʜʪʦ 

ʚʠʩʦʢʫ ʚʘʨʪʽʩʪʴ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʯʠʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʧʽʜʨʫʯʥʠʢʽʚ. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ 

ʩʫʯʘʩʥʽ ʝʣʝʢʪʨʦʥʥʽ ʧʽʜʨʫʯʥʠʢʠ ʧʦʢʠ ʱʝ ʥʝʜʦʩʢʦʥʘʣʽ ï ʚʦʥʠ, ʧʦ ʩʫʪʽ, ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʣʠʰʝ 

ʝʣʝʢʪʨʦʥʥʽ ʢʦʧʽʾ ʧʘʧʝʨʦʚʠʭ ʧʽʜʨʫʯʥʠʢʽʚ ʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʩʽ ʪʽ ʧʝʨʝʚʘʛʠ, 

ʷʢʽ ʝʣʝʢʪʨʦʥʥʝ ʚʠʜʘʥʥʷ ʤʘʻ ʧʝʨʝʜ ʪʨʘʜʠʮʽʡʥʠʤ. 

ɺʠʨʽʰʠʪʠ ʮʽ ʩʫʧʝʨʝʯʥʦʩʪʽ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʘʥʥʷ QR-ʢʦʜʽʚ, ʦʩʢʽʣʴʢʠ ʧʽʜʨʫʯʥʠʢʠ ʟ 

QR-ʢʦʜʘʤʠ ʧʦʻʜʥʫʶʪʴ ʮʽ ʜʚʽ ʤʦʜʝʣʽ ʽ ʚʠʧʨʘʚʣʷʶʪʴ ʤʘʡʞʝ ʚʩʽ ʥʝʜʦʣʽʢʠ ʦʙʦʭ ʚʘʨʽʘʥʪʽʚ. 

ʂʨʽʤ ʪʦʛʦ ʟʛʽʜʥʦ ɼʝʨʞʘʚʥʠʭ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ ʽ ʧʨʘʚʠʣ çɻʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʜʨʫʢʦʚʘʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʜʣʷ ʜʽʪʝʡè [5] ʚʠʢʦʨʠʩʪʘʥʥʷ QR-ʢʦʜʽʚ ʫ ʧʽʜʨʫʯʥʠʢʘʭ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʦʙ'ʻʤ 

ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʥʝ ʧʦʨʫʰʫʶʯʠ ʦʙʤʝʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʪʦʨʽʥʦʢ. 

ɺʠʜʽʣʠʤʦ ʤʦʞʣʠʚʽ ʰʣʷʭʠ ʚʠʢʦʨʠʩʪʘʥʥʷ QR-ʢʦʜʽʚ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʧʽʜʨʫʯʥʠʢʽʚ.  

1. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ. ʄʦʞʥʘ ʟʘʢʦʜʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽ 

web-ʧʦʩʠʣʘʥʥʷ ʥʘ ʜʦʜʘʪʢʦʚ ̔ ʝʣʝʢʪʨʦʥʥ ̔ ʨʝʩʫʨʩʠ ʽ ʚʩʪʘʚʠʪʠ ʦʪʨʠʤʘʥʽ QR-ʢʦʜʠ ʥʘ 

ʩʪʦʨʽʥʢʘʭ ʧʽʜʨʫʯʥʠʢʘ (ʥʘ ʧʦʣʷʭ ʧʦʨʫʯ ʟʽ ʟʛʘʜʢʘʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʮʠʬʨʦʚʠʭ ʨʝʩʫʨʩʽʚ ʚ 

ʪʝʢʩʪʽ ʘʙʦ ʟ ʥʘʚʝʜʝʥʠʤʠ ʚ ʪʝʢʩʪʽ ʧʽʜʨʫʯʥʠʢʘ ʧʦʩʠʣʘʥʥʷʤʠ). ʇʨʠ ʨʦʙʦʪʽ ʟ ʪʘʢʠʤ 

ʧʽʜʨʫʯʥʠʢʦʤ ʫʯʥʝʚʽ ʟʘʣʠʰʘʻʪʴʩʷ ʪʽʣʴʢʠ ʟʯʠʪʘʪʠ ʚʣʘʩʥʠʤ ʩʤʘʨʪʬʦʥʦʤ ʧʦʪʨʽʙʥʠʡ ʡʦʤʫ 

QR-ʢʦʜ ʽ ʚʽʜʨʘʟʫ ʞ ʦʪʨʠʤʘʪʠ ʥʘ ʝʢʨʘʥʽ ʰʫʢʘʥʠʡ ʮʠʬʨʦʚʠʡ ʨʝʩʫʨʩ, ʱʦʙ ʧʦʯʘʪʠ ʟ ʥʠʤ 

ʧʨʘʮʶʚʘʪʠ [6]. ʗʩʢʨʘʚʠʡ ʧʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ QR-ʢʦʜʽʚ ʜʣʷ ʰʚʠʜʢʦʛʦ ʧʝʨʝʭʦʜʫ ʜʦ 

ʝʣʝʢʪʨʦʥʥʦʾ ʙʽʙʣʽʦʪʝʢʠ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʥʘ ʨʠʩ. 2. 

 

 

 

 

 

ʈʠʩ. 2. QR-ʢʦʜ ʟ ʧʦʩʠʣʘʥʥʷʤ ʥʘ ʮʠʬʨʦʚʠʡ ʨʝʩʫʨʩ 

 

2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʥʽʤʦʚʘʥʠʭ ʽʣʶʩʪʨʘʮʽʡ. ɿʘ ʜʦʧʦʤʦʛʦʶ QR-ʢʦʜʘ ʤʦʞʥʘ ʚʩʪʘʚʠʪʠ ʚ 

ʜʨʫʢʦʚʘʥʫ ʢʥʠʛʫ ʘʥʽʤʦʚʘʥʽ ʽʣʶʩʪʘʮʽʾ ʘʙʦ ʧʦʩʠʣʘʥʥʷ ʥʘ ʢʦʨʦʪʢʠʡ ʚʽʜʝʦʨʦʣʠʢ, ʱʦ 

ʜʦʧʦʤʦʞʝ ʫʯʥʝʚʽ ʢʨʘʱʝ ʨʦʟʽʙʨʘʪʠʩʷ ʟ ʪʝʤʦʶ. ʊʘʢ ʫ ʧʽʜʨʫʯʥʠʢʘʭ ʟ ʤʘʪʝʤʘʪʠʢʠ ʮʝ ʤʦʞʫʪʴ 

ʙʫʪʠ ʨʦʟʛʦʨʪʢʠ ʧʨʦʩʪʦʨʦʚʠʭ ʬʽʛʫʨ, ʧʦʢʨʦʢʦʚʽ ʥʘʦʯʥʽ ʧʦʙʫʜʦʚʠ ʧʝʨʝʨʽʟʽʚ, ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʛʨʘʬʽʢʽʚ ʬʫʥʢʮʽʡ, ʚʠʚʝʜʝʥʥʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ ʬʦʨʤʫʣ, ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʚʯʝʥʠʭ 

ʤʘʪʝʤʘʪʠʢʽʚ ʪʦʱʦ. ʅʘʧʨʠʢʣʘʜ, ʫ ʧʽʜʨʫʯʥʠʢʫ ʟ ʘʣʛʝʙʨʠ ʜʣʷ 9 ʢʣʘʩʫ (ʘʚʪʦʨʠ ɻ. ʇ. ɹʝʚʟ, 

ɺ. ɻ. ɹʝʚʟ, ʅ.ɻ. ɺʣʘʜʽʤʽʨʦʚʘ) [7, ʩ. 43] ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʦʟʥʘʯʝʥʥʷ ʩʧʽʣʴʥʦʾ ʯʘʩʪʠʥʠ ʧʝʨʝʨʽʟʫ 

ʜʚʦʭ ʯʠʩʣʦʚʠʭ ʧʨʦʤʽʞʢʽʚ ʟʫʩʪʨʽʯʘʻʪʴʩʷ QR-ʢʦʜ ʟ ʧʦʩʠʣʘʥʥʷʤ ʥʘ ʘʥʽʤʘʮʽʶ, ʜʝ ʥʘ 

ʢʦʥʢʨʝʪʥʦʤʫ ʧʨʠʢʣʘʜʽ ʜʝʤʦʥʩʪʨʫʻʪʴʩʷ ʦʜʠʥ ʽʟ ʩʧʦʩʦʙʽʚ ʧʦʙʫʜʦʚʠ ʧʝʨʝʨʽʟʫ ʜʚʦʭ 

ʧʨʦʤʽʞʢʽʚ (ʨʠʩ. 3). ʋ ʧʽʜʨʫʯʥʠʢʫ ʟ ʛʝʦʤʝʪʨʽʾ ʜʣʷ 9 ʢʣʘʩʫ (ʘʚʪʦʨʠ ɻ. ʇ. ɹʝʚʟ, ɺ. ɻ. ɹʝʚʟ, 

ʅ.ɻ. ɺʣʘʜʽʤʽʨʦʚʘ), ʪʘʢʦʞ ʧʨʠʩʫʪʥʽ QR-ʢʦʜʠ ʟ ʧʦʩʠʣʘʥʥʷʤʠ ʥʘ ʘʥʽʤʦʚʘʥʽ ʽʣʶʩʪʨʘʮʽʾ ʧʽʩʣʷ 

ʧʦʷʩʥʝʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ [8, ʩ. 11, ʩ. 75]. 
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ʈʠʩ.3. QR-ʢʦʜ ʽʟ ʟʘʰʠʬʨʦʚʘʥʦʶ ʘʥʽʤʘʮʽʻʶ ʥʘʦʯʥʦʾ ʧʦʙʫʜʦʚʠ ʧʝʨʝʨʽʟʫ 

ʯʠʩʣʦʚʠʭ ʧʨʦʤʽʞʢʽʚ 

 
3. ʈʦʟʤʽʱʝʥʥʷ ʜʦʜʘʪʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɺ ʢʽʥʮʽ ʢʦʞʥʦʛʦ ʧʘʨʘʛʨʘʬʘ ʤʦʞʥʘ ʨʦʟʤʽʩʪʠʪʠ 

ʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ, ʧʦʨʫʯ ʟ ʥʠʤʠ ʚʘʨʪʦ ʚʠʥʝʩʪʠ ʥʘ ʧʦʣʷ QR-ʢʦʜ ʟ ʧʦʩʠʣʘʥʥʷʤ 

ʥʘ ʟʘʚʜʘʥʥʷ, ʚʠʢʦʥʘʥʥʷ ʷʢʠʭ ʜʦʟʚʦʣʠʪʴ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʟʜʦʙʫʪʽ ʟʥʘʥʥʷ ʘʙʦ ʧʦʚʪʦʨʠʪʠ 

ʤʘʪʝʨʽʘʣ ʤʠʥʫʣʦʾ ʪʝʤʠ, ʘʙʦ ʟʘʚʜʘʥʥʷ ʚʠʧʝʨʝʜʞʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ 

ʜʣʷ ʚʠʚʯʝʥʥʷ ʥʘʩʪʫʧʥʦʾ ʪʝʤʠ. 

4. ʆʨʛʘʥʽʟʘʮʽʷ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ. ɺʠʢʦʨʠʩʪʘʥʥʷ QR-ʢʦʜ̔ʚ ʜʦʟʚʦʣʷʻ ʚʢʣʶʯʠʪʠ ʫ 

ʧʽʜʨʫʯʥʠʢ ʪʘʢʠʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ ʫʯʥʽʚ ʷʢ ʦʥ-ʣʘʡʥ ʪʝʩʪʫʚʘʥʥʷ ʟ ʤʠʪʪʚ̒ʦʶ ʦʮʽʥʢʦʶ 

ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ. 

5. ʌʦʨʤʘ ʜʦʤʘʰʥʴʦʛʦ ʟʘʚʜʘʥʥʷ. ʋʯʥʽ ʤʦʞʫʪʴ ʟʘʧʠʩʘʪʠ ʟʘʚʜʘʥʥʷ ʜʦʜʦʤʫ ʣʠʰʝ 

ʟʩ̔ʢʘʥʫʚʘʚʰʠ QR-ʢʦʜ ʟ̔ ʧʽʜʨʫʯʥʠʢʘ. 

6. ʈʦʟʤʽʱʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʚʯʠʪʝʣʷ ʪʘ ʤʝʪʦʜʠʯʥʠʡ ʩʫʧʨʦʚʽʜ. 

ʅʘʧʨʠʢʣʘʜ, ʫ ʧʽʜʨʫʯʥʠʢʫ çʗ ʜʦʩʣʽʜʞʫʶ ʩʚʽʪè ʜʣʷ 1 ʢʣʘʩʫ (ʘʚʪʦʨ ʆ. ɺ. ɺʦʣʦʱʝʥʢʦ, 

ʆ. ʇ. ʂʦʟʘʢ, ɻ. ʉ. ʆʩʪʘʧʝʥʢʦ) [9] ʜʦ ʢʦʞʥʦʛʦ ʪʝʤʘʪʠʯʥʦʛʦ ʪʠʞʥʷ ʟʘʢʦʜʦʚʘʥʦ ʤʝʪʦʜʠʯʥʠʡ 

ʩʫʧʨʦʚʽʜ, ʷʢʠʡ ʩʪʘʥʝ ʫ ʧʨʠʛʦʜʽ ʚʯʠʪʝʣʶ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʜʦ ʫʨʦʢʽʚ (ʨʠʩ.4). 
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ʈʠʩ.4. ʄʝʪʦʜʠʯʥʠʡ ʩʫʧʨʦʚʽʜ ʪʝʤʠ, ʟʘʢʦʜʦʚʘʥʠʡ ʫ QR-ʢʦʜ 

 

7. ʄʦʞʣʠʚʽʩʪʴ ʧʨʘʮʶʚʘʪʠ ʟ ʚʽʨʪʫʘʣʴʥʠʤʠ ʣʘʙʦʨʘʪʦʨʽʷʤʠ ʪʘ ʦʥʣʘʡʥ ʜʦʜʘʪʢʘʤʠ. 

ɯʥʪʝʨʘʢʪʠʚʥʽ ʨʦʙʦʪʠ ʜʦʟʚʦʣʷʪʴ ʫʯʥʷʤ ʧʨʦʚʦʜʠʪʠ ʚʽʨʪʫʘʣʴʥʽ ʜʦʩʣʽʜʠ ʟ ʤʘʪʝʤʘʪʠʢʠ ʷʢ ʫ 

ʜʚʦʚʠʤʽʨʥʦʤʫ ʪʘʢ ʽ ʪʨʠʚʠʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʘ ʪʘʢʦʞ ʩʧʦʥʫʢʘʪʠʤʫʪʴ ʫʯʥʽʚ ʜʦ ʚʠʚʯʝʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ ʯʝʨʝʟ ʥʘʦʯʥʽ ʧʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʥʘ ʧʨʘʢʪʠʮʽ. 

8. ɸʫʜʽʦ ʚʝʨʩʽʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɿʘ ʪʠʧʦʤ ʩʧʨʠʡʤʘʥʥʷ ʪʘ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ 

ʜʽʪʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʚʽʟʫʘʣʽʚ ʪʘ ʘʫʜʽʘʣʽʚ, ʪʦʤʫ ʜʣʷ ʦʩʪʘʥʥʽʭ ʧʨʠ ʟʘʩʚʦʻʥʥʽ ʪʘ 

ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʽ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʙʫʜʝ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ, ʷʢʱʦ ʚʦʥʠ ʪʦʡ ʩʘʤʠʡ 

ʤʘʪʝʨʽʘʣ, ʱʦ ʥʘʧʠʩʘʥʠʡ ʚ ʧʽʜʨʫʯʥʠʢʫ ʙʫʜʫʪʴ ʱʝ ʡ ʩʧʨʠʡʤʘʪʠ ʥʘ ʩʣʫʭ. ʅʘ ʧʦʣʷʭ 

ʧʽʜʨʫʯʥʠʢʘ ʤʦʞʝ ʨʦʟʤʽʱʫʚʘʪʠʩʴ QR-ʢʦʜ ʟ ʧʦʩʠʣʘʥʥʷʤ ʥʘ ʘʫʜʽʦ ʨʝʩʫʨʩ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ. 

1. ʉʠʤʙʽʦʟ ʧʽʜʨʫʯʥʠʢʘ ʥʘ ʜʨʫʢʦʚʘʥʽʡ ʦʩʥʦʚʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʚʠʛʣʷʜʽ QR-ʢʦʜ̔ʚ ʥʘʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʚʝʨʥʫʪʠ ʫʚʘʛʫ ʫʯʥʽʚ ʜʦ ʚʠʚʯʝʥʥʷ 

ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

2. ɺʠʢʦʨʠʩʪʘʥʥʷ QR-ʢʦʜʽʚ ʫ ʧʽʜʨʫʯʥʠʢʘʭ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʦʙ'ʻʤ ʥʘʚʯʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʧʨʠ ʮʴʦʤʫ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʩʪʦʨʽʥʦʢ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʝʢʦʥʦʤʽʾ ʢʦʰʪʽʚ ʥʘ ʾʭ 

ʚʠʜʘʥʥʷ. 

3. ʅʘʧʨʷʤʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ QR-ʢʦʜʽʚ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʧʽʜʨʫʯʥʠʢʽʚ ʜʦʩʠʪʴ 

ʨʽʟʥʦʤʘʥʽʪʥʽ. ʉʝʨʝʜ ʥʠʭ ʨʦʟʤʽʱʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ, ʜʦʜʘʪʢʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʤʝʪʦʜʠʯʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʪʝʤʠ ʜʣʷ ʚʯʠʪʝʣʷ, ʘʫʜʽʦ ʚʝʨʩʽʾ ʪʝʦʨʝʪʠʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʦʨʛʘʥʽʟʘʮʽʷ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ, ʤʦʞʣʠʚʽʩʪʴ ʧʨʘʮʶʚʘʪʠ ʟ ʚʽʨʪʫʘʣʴʥʠʤʠ 

ʣʘʙʦʨʘʪʦʨʽʷʤʠ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʆʛʣʷʜ ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ QR-ʢʦʜʫʚʘʥʥʷ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ, ʘ ʪʘʢʦʞ 

ʧʨʦʛʨʘʤ ʜʣʷ ʟʨʫʯʥʦʛʦ ʩʪʚʦʨʝʥʥʷ ʪʘ ʩʢʘʥʫʚʘʥʥʷ ʢʦʜʽʚ ʪʘʢʦʛʦ ʪʠʧʫ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] 

ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://naurok.com.ua/post/trendi-osviti-yak-vikoristovuvati-

qr-kodi-u-navchanni 
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ɸʥʦʪʘʮʽʷ. ʄʘʨʪʠʥʦʚʘ ʅ. ʆʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ QR-ʢʦʜʽʚ ʧʨʠ ʩʪʚʦʨʝʥʥʽ 

ʧʽʜʨʫʯʥʠʢʽʚ ʟ ʤʘʪʝʤʘʪʠʢʠ. ʋ ʩʪʘʪʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ QR-

ʢʦʜʽʚ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʧʽʜʨʫʯʥʠʢʽʚ. ʅʘ ʦʩʥʦʚʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽʩʥʫʶʯʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʦʙʛʦʚʦʨʶʻʪʴʩʷ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʜʨʫʢʦʚʘʥʦʛʦ ʪʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʽʜʨʫʯʥʠʢʘ, ʘ ʪʘʢʦʞ 

ʰʣʷʭʠ ʧʦʻʜʥʘʥʥʷ ʮʠʭ ʤʦʜʝʣʝʡ. ʅʘʚʝʜʝʥʽ ʧʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ QR-ʢʦʜʽʚ ʫ ʧʽʜʨʫʯʥʠʢʘʭ 

ʟ ʤʘʪʝʤʘʪʠʢʠ. ɺʩʪʘʥʦʚʣʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʽʜʨʫʯʥʠʢʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

QR-ʢʦʜ̔ʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʽʜʨʫʯʥʠʢ, ʧʽʜʨʫʯʥʠʢ ʟ ʤʘʪʝʤʘʪʠʢʠ, QR-ʢʦʜ. 

 

Abstract. Martynova N. Features of using QR-codes when creating textbooks on 

Mathematics. The article analyzes the possibilities of using QR-codes when creating textbooks 

textbooks. On the basis of the generalization of existing researches, the advantages and 

disadvantages of the printed and electronic textbooks are discussed, as well as the way of 

combining these models. Examples of using QR-codes in mathematics textbooks are given. The 

effectiveness of introducing textbooks using QR-codes has been established. 

Keywords: textbook, textbook on mathematics, QR-code.  
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ʄʘʛʽʩʪʨʘʥʪʢʘ, ʩʧʝʮʽʘʣʴʥʦʩʪʽ  çʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ʄʘʪʝʤʘʪʠʢʘ)è 

mariamelnykova@gmail.com 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʄ. ɻ. ɼʨʫʰʣʷʢ 

˸͔͡Έ͙͍ͤͦ͊͟ ˸. 
ʇɯɼʊʈʀʄʂɸ ɺʀɺʏɽʅʅʗ ɻɽʆʄɽʊʈʀʏʅʀʍ ʇɽʈɽʊɺʆʈɽʅʔ  

ɺ ʐʂɯʃʔʅʆʄʋ ʂʋʈʉɯ ɿɸʉʆɹɸʄʀ ɼʀʅɸʄɯʏʅʆɰ ʄɸʊɽʄɸʊʀʂʀ 
ɻʝʦʤʝʪʨʠʯʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʻ ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʠʭ ʨʦʟʜʽʣʽʚ ʢʫʨʩʫ ʛʝʦʤʝʪʨʽʾ, 

ʦʩʢʽʣʴʢʠ ʤʝʪʦʜ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʻ ʜʦʩʠʪʴ ʧʨʦʜʫʢʪʠʚʥʠʤ ʫ ʨʦʟʚôʷʟʫʚʘʥʥʽ 

ʙʘʛʘʪʴʦʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʟʘʜʘʯ, ʘ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʯʘʩʪʦ ʩʧʨʦʱʫʻ ʜʦʚʝʜʝʥʥʷ ʦʢʨʝʤʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʚʝʨʜʞʝʥʴ ʟ ʨʽʟʥʠʭ ʨʦʟʜʽʣʽʚ ʛʝʦʤʝʪʨʽʾ. 

ʐʢʽʣʴʥʘ ʧʨʦʛʨʘʤʘ ʧʝʨʝʜʙʘʯʘʻ ʦʟʥʘʡʦʤʣʝʥʥʷ ʫʯʥʽʚ ʟ ʪʘʢʠʤʠ ʚʠʜʘʤʠ ʧʝʨʝʪʚʦʨʝʥʴ ʷʢ 

ʩʠʤʝʪʨʽʷ (ʚʽʜʥʦʩʥʦ ʪʦʯʢʠ ʪʘ ʚʽʜʥʦʩʥʦ ʧʨʷʤʦʾ), ʧʦʚʦʨʦʪ, ʧʘʨʘʣʝʣʴʥʝ ʧʝʨʝʥʝʩʝʥʥʷ ʪʘ 

ʛʦʤʦʪʝʪʽʷ. ʋʯʥʽ ʤʘʶʪʴ ʨʦʟʫʤʽʪʠ ʩʫʪʴ ʢʦʞʥʦʛʦ ʽʟ ʟʘʟʥʘʯʝʥʠʭ ʚʠʜʽʚ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ, ʟʥʘʪʠ ʾʭ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʚʤʽʪʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʥʘʡʧʨʦʩʪʽʰʠʭ ʟʘʜʘʯ [1]. 

ʆʛʣʷʜ ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʫʱʽʩʪʴ ʚʠʚʯʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ ʜʣʷ ʨʦʟʚʠʪʢʫ ʣʦʛʽʯʥʦʛʦ ʽ ʧʨʦʩʪʦʨʦʚʦʛʦ ʤʠʩʣʝʥʥʷ, ʜʣʷ ʟʘʛʘʣʴʥʦʢʫʣʴʪʫʨʥʦʛʦ 

ʪʘ ʝʩʪʝʪʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʫʯʥʽʚ, ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ ʧʨʠʢʣʘʜʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʛʝʦʤʝʪʨʽʾ. 

ɺ ʪʦʡ ʞʝ ʯʘʩ ʤʝʪʦʜʠʩʪʠ ʪʘ ʚʯʠʪʝʣʽ ʩʪʫʨʙʦʚʘʥʽ ʥʝʜʦʩʪʘʪʥʽʤ ʨʽʚʥʝʤ ʟʥʘʥʴ ʫʯʥʽʚ ʟ ʮʽʻʾ ʪʝʤʠ. 

ʅʘʚʽʪʴ ʚʯʠʪʝʣʽ ʩʪʠʢʘʶʪʴʩʷ ʟ ʧʝʚʥʠʤʠ ʪʨʫʜʥʦʱʘʤʠ ʧʨʠ ʚʠʚʯʝʥʥʽ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ. ɼʣʷ ʚʯʠʪʝʣʽʚ ʜʦʩʠʪʴ ʚʘʞʢʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʫʥʘʦʯʥʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ ʥʘ ʧʘʧʝʨʽ ʯʠ ʜʦʰʮʽ. ʅʘ ʚʠʚʯʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʚʽʜʚʦʜʠʪʴʩʷ 

ʤʘʣʦ ʯʘʩʫ ʧʦʨʽʚʥʷʥʦ ʟ ʪʠʤ, ʷʢʽ ʧʦʜʘʣʴʰʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʻ ʮʷ ʪʝʤʘ ï ̫ ʢ ʫ ʰʢʽʣʴʥʦʤʫ ʢʫʨʩʽ 

ʛʝʦʤʝʪʨʽʾ, ʪʘʢ ʽ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʙʘʛʘʪʴʦʭ ʦʣʽʤʧʽʘʜʥʠʭ ʟʘʜʘʯ. ɼʦ ʪʦʛʦ ʞ ʚ ʙʽʣʴʰʦʩʪʽ ʩʚʦʾʡ 

ʚʯʠʪʝʣʽ çʧʦʙʦʶʶʪʴʩʷè ʜʘʥʦʾ ʪʝʤʠ ʯʝʨʝʟ ʾʾ ʥʝʩʧʨʠʡʥʷʪʪʷ ʫʯʥʷʤʠ. ɸ ʫʯʥʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ, 

çʥʝʜʦʣʶʙʣʶʶʪʴè ʛʝʦʤʝʪʨʠʯʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ, ʟʦʢʨʝʤʘ, ʘʣʛʦʨʠʪʤʽʯʥʠʭ 

ʧʽʜʭʦʜʽʚ ʫ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʪʠʧʦʚʠʭ ʟʘʜʘʯ, ʚʽʜʩʫʪʥʦʩʪʽ ʦʯʝʚʠʜʥʦʾ ʩʬʝʨʠ ʧʦʜʘʣʴʰʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ [2]. 

ʊʦʤʫ ʟʘ ʪʘʢʠʭ ʫʤʦʚ ʚʠʚʯʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʧʦʪʨʽʙʥʦ ʨʦʟʛʣʷʜʘʪʠ 

ʢʦʤʧʣʝʢʩʥʦ, ʥʘ ʦʩʥʦʚʽ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʥʘʚʯʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʫʯʥʽʚ, ʥʦʚʠʭ ʚʠʤʦʛ 

ʩʫʩʧʽʣʴʩʪʚʘ ʜʦ ʦʩʚʽʯʝʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ. ʋ ʧʨʦʮʝʩʽ ʧʦʰʫʢʫ ʥʦʚʠʭ ʬʦʨʤ ʪʘ ʟʘʩʦʙʽʚ 

ʚʠʢʣʘʜʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʟʦʢʨʝʤʘ ʧʣʘʥʽʤʝʪʨʽʾ, ʫ ʨʦʣʽ ʪʘʢʦʛʦ ʟʘʩʦʙʫ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʦʛʨʘʤʠ ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʤʠ ʻ GRAN, 

DG (ʋʢʨʘʾʥʘ), ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʢʦʥʩʪʨʫʢʪʦʨ, ɾʠʚʘʷ ʤʘʪʝʤʘʪʠʢʘ (ʈʦʩʽʷ), GeoGebra 

(ɸʚʩʪʨʽʷ), Cabri (ʌʨʘʥʮʽʷ), Geometer's Sketchpad (ʉʐɸ), GeoNext (ʅʽʤʝʯʯʠʥʘ) ʪʦʱʦ. 

ɼʣʷ ʧʦʯʘʪʢʫ ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʥʘʷʚʥʽʩʪʴ ʢʦʤʧôʶʪʝʨʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʨʽʟʥʠʭ ʧʨʦʛʨʘʤ 

ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʚʠʚʯʝʥʥʽ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ ʫ ʰʢʽʣʴʥʦʤʫ ʢʫʨʩʽ (ʪʘʙʣʠʮʷ 1). 

ʊʘʙʣʠʮʷ 1 

ʂʦʤʧ'ʶʪʝʨʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʧʨʦʛʨʘʤ ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠʢʠ 

ʟ ʪʝʤʠ çɻʝʦʤʝʪʨʠʯʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʘ ʧʣʦʱʠʥʽè 

ʂʦʤʧôʶʪʝʨʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʥʘʷʚʥʽ ʫ ʩʝʨʝʜʦʚʠʱʽ 
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ɿʜʽʡʩʥʝʥʥʷ ʧʘʨʘʣʝʣʴʥʦʛʦ ʧʝʨʝʥʝʩʝʥʥʷ ʟ ʝʢʨʘʥʫ + + + + + 

ɿʜʽʡʩʥʝʥʥʷ ʧʘʨʘʣʝʣʴʥʦʛʦ ʧʝʨʝʥʝʩʝʥʥʷ ʥʘ ʚʝʢʪʦʨ, ʟʘʜʘʥʠʡ 

ʦʢʨʝʤʦ ʢʦʦʨʜʠʥʘʪʘʤʠ 
+ + + + + 
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ɿʜʽʡʩʥʝʥʥʷ ʧʦʚʦʨʦʪʫ ʥʘ ʚʽʜʤʽʯʝʥʠʡ ʢʫʪ + - + + + 

ɿʜʽʡʩʥʝʥʥʷ ʧʦʚʦʨʦʪʫ ʥʘ ʢʫʪ, ʟʘʜʘʥʠʡ ʘʥʘʣʽʪʠʯʥʦ + - + + + 

ɿʜʽʡʩʥʝʥʥʷ ʛʦʤʦʪʝʪʽʾ ʫ ʚʽʜʤʽʯʝʥʦʤʫ ʚʽʜʥʦʰʝʥʥʷ + + + + + 

ɿʜʽʡʩʥʝʥʥʷ ʛʦʤʦʪʝʪʽʾ ʫ ʚʽʜʥʦʰʝʥʥʽ, ʟʘʜʘʥʦʤʫ ʘʥʘʣʽʪʠʯʥʦ + + + + + 

ɿʜʽʡʩʥʝʥʥʷ ʩʠʤʝʪʨʽʾ ʚʽʜʥʦʩʥʦ ʪʦʯʢʠ - + + + + 

ɿʜʽʡʩʥʝʥʥʷ ʩʠʤʝʪʨʽʾ ʚʽʜʥʦʩʥʦ ʧʨʷʤʦʾ - + + + + 

ɿʜʽʡʩʥʝʥʥʷ ʽʥʚʝʨʩʽʾ - + - - - 

ɿʤʽʥʘ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʪʚʦʨʝʥʥʷ + - + + - 

ʈʦʙʦʪʘ ʟ ʦʙʨʘʟʘʤʠ ʬʽʛʫʨ + + + + + 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʝʨʝʪʚʦʨʝʥʴ ʜʦ ʦʙʨʘʟʽʚ ʬʽʛʫʨ - - + + + 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʝʨʝʪʚʦʨʝʥʴ ʜʦ ʟʦʙʨʘʞʝʥʴ, ʟʘʚʘʥʪʘʞʝʥʠʭ ʟ 

ʬʘʡʣʫ 
- - - - + 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 

ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʚʠʚʯʝʥʥʷ ʪʝʤʠ çɻʝʦʤʝʪʨʠʯʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʘ ʧʣʦʱʠʥʽè ʷʢʥʘʡʢʨʘʱʝ 

ʧʽʜʭʦʜʠʪʴ ʧʨʦʛʨʘʤʘ ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠʢʠ GeoGebra. 

ɼʘʣʽ ʩʧʨʦʙʫʻʤʦ ʚʠʦʢʨʝʤʠʪʠ ʰʣʷʭʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤ ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠʢʠ 

(ʇɼʄ) ʧʨʠ ʚʠʚʯʝʥʥʽ ʪʝʤʠ çɻʝʦʤʝʪʨʠʯʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʘ ʧʣʦʱʠʥʽè ʟ ʦʛʣʷʜʫ ʥʘ 

ʜʦʮʽʣʴʥʩ̔ʪɹ, ʨʘʮʽʦʥʘʣʴʥʩ̔ʪɹ ʪʘ ʧʝʜʘʛʦʛʽʯʥʫ ʚʠʚʘʞʝʥʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ.  

1. ɺʠʢʦʨʠʩʪʘʥʥʷ ʇɼʄ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʟʘʜʘʯ ʥʘ ʧʦʙʫʜʦʚʫ. 

ʇʨʠʢʣʘʜ 1 (GeoGebra). ɼʘʥʦ ʜʚʽ ʧʨʷʤʽ a ʪʘ b, ʷʢʽ ʧʝʨʝʪʠʥʘʶʪʴʩʷ, ʽ ʚʽʜʨʽʟʦʢ CD. 

ʇʦʙʫʜʫʚʘʪʠ ʧʘʨʘʣʝʣʦʛʨʘʤ ABCD, ʚʝʨʰʠʥʠ ɸ ʪʘ ɺ ʷʢʦʛʦ ʣʝʞʘʪʴ ʚʽʜʧʦʚʽʜʥʦ ʥʘ ʧʨʷʤʠʭ a 

ʪʘ b. [3, ʩ.5] 

ɯʜʝʷ ʨʦʟʚôʷʟʘʥʥʷ ʥʘʩʪʫʧʥʘ. ɺʝʢʪʦʨʠ ɸɺ ʪʘ CD ʨʽʚʥʽ, ʪʦʤʫ ʧʨʠ ʧʘʨʘʣʝʣʴʥʦʤʫ 

ʧʝʨʝʥʝʩʝʥʥʽ ʥʘ ʚʝʢʪʦʨ CD ʪʦʯʢʘ ɸ ʧʝʨʝʡʜʝ ʚ ʪʦʯʢʫ ɺ. ɸʣʝ ʦʙʨʘʟ ʪʦʯʢʠ ɸ ʧʦʚʠʥʝʥ 

ʥʘʣʝʞʘʪʠ ʦʙʨʘʟʫ ʧʨʷʤʦʾ ʘ, ʪʦʤʫ ʪʦʯʢʘ ɺ ʻ ʪʦʯʢʦʶ ʧʝʨʝʪʠʥʫ ʧʨʷʤʦʾ b ʟ ʧʨʷʤʦʶ aô, ʚ ʷʢʫ 

ʧʝʨʝʭʦʜʠʪʴ ʧʨʷʤʘ ʘ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʧʦʯʘʪʢʫ ʙʫʜʫʻʤʦ ʦʙʨʘʟ ʧʨʷʤʦʾ ʘ (ʧʨʷʤʫ aô) ʪʘ ʪʦʯʢʫ ɺ. ʇʦʪʽʤ 

ʧʝʨʝʥʝʩʝʤʦ ʪʦʯʢʫ ɺ ʥʘ ʚʝʢʪʦʨ ïCD ʽ ʦʪʨʠʤʫʻʤʦ ʪʦʯʢʫ ɸ. ɿôʻʜʥʫʻʤʦ ʪʦʯʢʠ ʽ ʦʪʨʠʤʫʻʤʦ 

ʰʫʢʘʥʠʡ ʧʘʨʘʣʝʣʦʛʨʘʤ ABCD (ʨʠʩ. 1). ɿʘʫʚʘʞʠʤʦ, ʱʦ ʪʦʯʢʫ ɸ ʤʦʞʥʘ ʙʫʣʦ ʦʜʝʨʞʘʪʠ 

ʧʦʙʫʜʦʚʦʶ ʧʘʨʘʣʝʣʴʥʦʾ ʜʦ ʩʪʦʨʦʥʠ ɺʉ ʧʨʷʤʦʾ. 

 

 
ʈʠʩ. 1. ʄʦʜʝʣʴ ʜʦ ʧʨʠʢʣʘʜʫ 1 ʫ ʩʝʨʝʜʦʚʠʱʽ GeoGebra 
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ʆʩʢʽʣʴʢʠ ʧʨʷʤʽ a ʪʘ b ʧʝʨʝʪʠʥʘʶʪʴʩʷ, ʪʦ ʧʨʷʤʽ ʘ ʪʘ aô ʧʘʨʘʣʝʣʴʥʽ, ʽ ʟʘʜʘʯʘ ʟʘʚʞʜʠ 

ʤʘʻ ʻʜʠʥʠʡ ʨʦʟʚôʷʟʦʢ. 

2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʇɼʄ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʟʘʜʘʯ ʥʘ ʜʦʚʝʜʝʥʥʷ. 

ʇʨʠʢʣʘʜ 2 (ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʢʦʥʩʪʨʫʢʪʦʨ) ɿʦʚʥʽ ʩʪʦʨʽʥ ʧʨʘʚʠʣʴʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ 

ʧʦʙʫʜʦʚʘʥʽ ʢʚʘʜʨʘʪʠ. ɼʦʚʝʩʪʠ, ʱʦ ʾʭ ʮʝʥʪʨʠ ʻ ʚʝʨʰʠʥʘʤʠ ʧʨʘʚʠʣʴʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ [4, 

ʩ. 51]. 

ɹʫʜʫʻʤʦ ʧʨʘʚʠʣʴʥʠʡ ʪʨʠʢʫʪʥʠʢ ɸɺʉ. ʅʘ ʩʪʦʨʦʥʽ ɺʉ ʙʫʜʫʻʤʦ ʂʚʘʜʨʘʪ1. ʇʨʠ 

ʧʦʚʦʨʦʪʽ ʥʘʚʢʦʣʦ ʪʦʯʢʠ ʆ (ʮʝʥʪʨ ʪʨʠʢʫʪʥʠʢʘ) ʥʘ ʢʫʪʠ 1200, 2400 ʪʘ 3600 ʬʽʛʫʨʘ ʂʚʘʜʨʘʪ1 

ʧʝʨʝʭʦʜʠʪʴ ʫ ʬʽʛʫʨʠ ʂʚʘʜʨʘʪ2, ʂʚʘʜʨʘʪ3 ʪʘ ʫ ʩʝʙʝ ʚʽʜʧʦʚʽʜʥʦ. ʇʨʠ ʮʠʭ ʧʦʚʦʨʦʪʘʭ ʮʝʥʪʨ 

ʧʝʨʰʦʛʦ ʢʚʘʜʨʘʪʫ (ʪʦʯʢʘ ʆ1) ʧʝʨʝʭʦʜʠʪʴ ʫ ʪʦʯʢʠ ʆ2, ʆ3 ʪʘ ʫ ʩʝʙʝ (ʨʠʩ.2). ɺʽʜʨʽʟʢʠ ʆ1ʆ2, 

ʆ2ʆ3, ʆ3ʆ1 ʨʽʚʥʽ ʤʽʞ ʩʦʙʦʶ. ʇʨʠ ʟʤʽʥʽ ʧʦʣʦʞʝʥʥʷ ʪʦʯʦʢ ʚʠʭʽʜʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ ʜʦʚʞʠʥʠ 

ʩʪʦʨʽʥ ʪʨʠʢʫʪʥʠʢʘ ʆ1ʆ2ʆ3 ʟʘʣʠʰʘʶʪʴʩʷ ʦʜʥʘʢʦʚʠʤʠ. 

 

 
ʈʠʩ.2. ʄʦʜʝʣʴ ʜʦ ʧʨʠʢʣʘʜʫ 2 ʫ ʩʝʨʝʜʦʚʠʱʽ ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʢʦʥʩʪʨʫʢʪʦʨ 

 

3. ɺʠʢʦʨʠʩʪʘʥʥʷ ʇɼʄ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʟʘʜʘʯ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʇʨʠʢʣʘʜ 3 (ɾʠʚʘ ɻʝʦʤʝʪʨʽʷ). ɺʧʠʩʘʪʠ ʢʚʘʜʨʘʪ ʫ ʜʘʥʠʡ ʪʨʠʢʫʪʥʠʢ. [5, ʩ.206] 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ (ʨʠʩ. 3) ʧʨʦʧʦʥʫʻʤʦ ʩʧʦʯʘʪʢʫ ʧʦʙʫʜʫʚʘʪʠ ʪʨʠʢʫʪʥʠʢ, ʧʦʪʽʤ 

ʦʙʠʨʘʪʠ ʥʘ ʡʦʛʦ ʩʪʦʨʦʥʽ ʜʦʚʽʣʴʥʫ ʪʦʯʢʫ, ʯʝʨʝʟ ʷʢʫ ʧʨʦʚʦʜʠʤʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨ. 

ɺʽʜʤʽʯʘʻʤʦ ʪʦʯʢʫ ʧʝʨʝʪʠʥʫ ʽ ʭʦʚʘʻʤʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨ. ʆʜʝʨʞʘʥʠʡ ʚʽʜʨʽʟʦʢ ʧʦʚʝʨʪʘʻʤʦ ʥʘ 

900 ʪʘʢ, ʱʦʙ ʫ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʪʠ ʢʚʘʜʨʘʪ, ʷʢʠʡ ʦʜʥʽʻʶ ʩʪʦʨʦʥʦʶ ʙʫʜʝ ʣʝʞʘʪʠ ʥʘ ʦʩʥʦʚʽ 

ʪʨʠʢʫʪʥʠʢʘ (ʽʥʰʽ ʩʧʦʩʦʙʠ ʧʦʙʫʜʦʚʠ ʤʦʞʫʪʴ ʧʦʨʫʰʠʪʠ ʢʦʥʩʪʨʫʢʮʽʶ). ʇʨʦʚʦʜʠʤʦ ʧʨʷʤʫ 

ʯʝʨʝʟ ʚʝʨʰʠʥʫ ʪʨʠʢʫʪʥʠʢʘ ʽ ʚʝʨʰʠʥʫ ʢʚʘʜʨʘʪʘ, ʚʽʜʤʽʯʘʻʤʦ ʦʜʝʨʞʘʥʫ ʪʦʯʢʫ ʧʝʨʝʪʠʥʫ. 

ʗʢʱʦ ʟʤʽʥʶʚʘʪʠ ʢʚʘʜʨʘʪ, ʪʦ ʚ ʷʢʠʡʩʴ ʤʦʤʝʥʪ ʚʽʥ ʩʪʘʥʝ ʚʧʠʩʘʥʠʤ ʫ ʪʨʠʢʫʪʥʠʢ, ʱʦ ʽ 

ʚʠʤʘʛʘʻʪʴʩʷ ʫʤʦʚʦʶ ʟʘʜʘʯʽ. ʊʦʯʥʫ ʚʽʜʧʦʚʽʜʴ ʦʜʝʨʞʠʤʦ, ʟʘʩʪʦʩʫʚʘʚʰʠ ʛʦʤʦʪʝʪʽʶ ʜʦ 

ʧʦʯʘʪʢʦʚʦʛʦ ʢʚʘʜʨʘʪʫ. 

 

  
ʈʠʩ. 3. ʂʚʘʜʨʘʪ, ʚʧʠʩʘʥʠʡ ʫ ʜʘʥʠʡ ʪʨʠʢʫʪʥʠʢ, ʫ ʩʝʨʝʜʦʚʠʱʽ  ɾʠʚʘ ɻʝʦʤʝʪʨʽʷ 

 


















































































