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ʋɼʂ 371.3:519                                                                                 

ʂ.ɺ. ʂʘʣʘʥʯʫʢ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ  

                   ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ 

 

ʈɽɸʃɯɿɸʎɯʗ ʄɯɾʇʈɽɼʄɽʊʅʀʍ ɿɺôʗɿʂɯɺ ʅɸ ʋʈʆʂɸʍ ʄɸʊɽʄɸʊʀʂʀ ʏɽʈɽɿ 

ʈʆɿɺôʗɿʋɺɸʅʅʗ ʇʈʀʂʃɸɼʅʀʍ ɿɸɼɸʏ 

 
ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʨʝʘʣʽʟʘʮʽʾ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʷʢ ʟʘʩʦʙʫ ʨʦʟʚʠʪʢʫ 

ʽʥʪʝʛʨʘʪʠʚʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ. ʈʦʟʛʣʷʜʘʻʪʴʩʷ ʦʜʠʥ ʽʟ ʰʣʷʭʽʚ ʨʝʘʣʽʟʘʮʽʾ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʥʘ ʫʨʦʢʘʭ 

ʤʘʪʝʤʘʪʠʢʠ ï ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ. ʇʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʷʢ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ 

ʜʦʧʦʤʘʛʘʻ ʚʩʪʘʥʦʚʠʪʠ ʙʝʟʧʦʩʝʨʝʜʥʽ ʟʚôʷʟʢʠ ʤʘʪʝʤʘʪʠʢʠ ʟ ʽʥʰʠʤʠ ʥʘʫʢʘʤʠ, ʟʘʮʽʢʘʚʠʪʠ ʫʯʥʽʚ ʫ ʚʠʚʯʝʥʥʽ ʜʘʥʦʛʦ 

ʧʨʝʜʤʝʪʫ, ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʘʦʯʥʦ ʧʨʦʽʣʶʩʪʨʫʚʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʦʥʷʪʴ, 

ʪʚʝʨʜʞʝʥʴ, ʬʦʨʤʫʣ ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ. ɸʚʪʦʨʦʤ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʚ ʭʦʜʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʜʦʧʦʤʘʛʘʻ ʚʯʠʪʝʣʷʤ ʩʬʦʨʤʫʚʘʪʠ ʚ ʫʯʥʽʚ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʷʚʠʱʘ ʧʨʠʨʦʜʠ ʪʘ ʟʚôʷʟʢʠ ʤʽʞ ʥʠʤʠ, ʥʘʜʘʪʠ ʾʤ ʨʦʟʫʤʽʥʥʷ ʮʽʣʽʩʥʦʾ ʢʘʨʪʠʥʠ ʩʚʽʪʫ ʪʘ ʜʘʻ ʟʤʦʛʫ ʫʯʥʷʤ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʚʦʾ ʟʥʘʥʥʷ, ʥʘʙʫʪʽ ʚ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʦʜʥʦʛʦ ʧʨʝʜʤʝʪʫ, ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʽʥʰʠʭ ʧʨʝʜʤʝʪʽʚ, 

ʩʪʚʦʨʠʪʠ ʫ ʰʢʦʣʷʨʽʚ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʙʘʯʝʥʥʷ ʪʘ ʚʠʨʽʰʝʥʥʷ ʩʢʣʘʜʥʠʭ ʧʨʦʙʣʝʤ, ʟ ʷʢʠʤʠ ʚʦʥʠ 

ʟʽʪʢʘʶʪʴʩʷ ʫ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ, ʧʨʠʢʣʘʜʥʽ ʟʘʜʘʯʽ, ʽʥʪʝʛʨʘʪʠʚʥʝ 

ʤʠʩʣʝʥʥʷ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɿʘʛʘʣʴʥʦʚʽʜʦʤʦ, ʱʦ ʜʣʷ ʫʩʧʽʰʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʧʦʪʝʥʮʽʡʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʣʶʜʠʥʠ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʩʪʨʽʤʢʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʽ ʧʨʦʥʠʢʥʝʥʥʷ ʾʾ 

ʜʦʩʷʛʥʝʥʴ ʫ ʧʦʚʩʷʢʜʝʥʥʝ ʞʠʪʪʷ, ʾʾ ʤʠʩʣʝʥʥʷ ʤʘʻ ʙʫʪʠ ʽʥʪʝʛʨʘʪʠʚʥʠʤ. ʈʦʟʚʠʪʢʫ ʮʽʻʾ 

ʚʣʘʩʪʠʚʦʩʪʽ ʤʠʩʣʝʥʥʷ ʤʦʞʝ ʩʧʨʠʷʪʠ ʨʝʘʣʽʟʘʮʽʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ. 

ʈʝʘʣʽʟʘʮʽʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʚ ʭʦʜʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʤʘʻ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʥʘʫʢʦʚʦ-ʪʝʦʨʝʪʠʯʥʦʾ ʪʘ ʧʨʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʰʢʦʣʷʨʽʚ: ʮʝ ʜʦʧʦʤʘʛʘʻ 

ʚʯʠʪʝʣʷʤ ʩʬʦʨʤʫʚʘʪʠ ʚ ʫʯʥʽʚ ʫʷʚʣʝʥʥʷ ʧʨʦ ʷʚʠʱʘ ʧʨʠʨʦʜʠ ʪʘ ʟʚôʷʟʢʠ ʤʽʞ ʥʠʤʠ, ʥʘʜʘʪʠ ʾʤ 

ʨʦʟʫʤʽʥʥʷ ʮʽʣʽʩʥʦʾ ʢʘʨʪʠʥʠ ʩʚʽʪʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʚ ʭʦʜʽ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ ʜʦʧʦʤʘʛʘʻ ʫʯʥʷʤ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʚʦʾ ʟʥʘʥʥʷ, ʥʘʙʫʪʽ ʚ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʦʜʥʦʛʦ 

ʧʨʝʜʤʝʪʫ, ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʽʥʰʠʭ ʧʨʝʜʤʝʪʽʚ, ʩʪʚʦʨʠʪʠ ʫ ʰʢʦʣʷʨʽʚ ʧʽʜˇʨʫʥʪʷ ʜʣʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʙʘʯʝʥʥʷ ʪʘ ʚʠʨʽʰʝʥʥʷ ʩʢʣʘʜʥʠʭ ʧʨʦʙʣʝʤ, ʟ ʷʢʠʤʠ ʚʦʥʠ ʟʽʪʢʘʶʪʴʩʷ ʫ ʨʝʘʣʴʥʦʤʫ 

ʞʠʪʪʽ. ʆʩʴ ʯʦʤʫ ʮʷ ʧʨʦʙʣʝʤʘ ʧʦʩʪʽʡʥʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʮʝʥʪʨʽ ʫʚʘʛʠ ʷʢ ʜʦʩʣʽʜʥʠʢʽʚ, ʪʘʢ ʽ 

ʚʯʠʪʝʣʽʚ-ʧʨʘʢʪʠʢʽʚ. 

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʦʙʣʝʤʽ ʨʝʘʣʽʟʘʮʽʾ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ 

ʧʨʠʩʚʷʯʝʥʽ ʨʦʙʦʪʠ ʜʠʜʘʢʪʽʚ, ʧʩʠʭʦʣʦʛʽʚ ʪʘ ʤʝʪʦʜʠʩʪʽʚ, ʟʦʢʨʝʤʘ ï ɯ. ɿʚʻʨʻʚʘ [3], 

ɺ. ʄʘʢʩʠʤʦʚʦʾ [3] ʪʘ ʽʥʰʠʭ. ɺʚʝʜʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʧʨʠʢʣʘʜʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʚ ʰʢʽʣʴʥʠʡ ʢʫʨʩ 

ʜʦʩʣʽʜʞʫʚʘʣʠ ʤʝʪʦʜʠʩʪʠ ɻ. ɹʝʚʟ [1], ɻ. ɺʦʟʥʷʢ [2], ʖ. ʂʦʣʷʛʽʥ [4], ɸ. ʄʠʰʢʽʩ [5], ɸ. ʇʨʫʩ [7], 

ɿ. ʉʣʻʧʢʘʥʴ [8, 26-30], ʃ. ʉʦʢʦʣʝʥʢʦ [9], ʃ. ʌʽʣʦʥ [9], ɺ. ʌʽʨʩʦʚ [10], ɺ. ʐʚʝʮʴ [11] ʪʘ ʽʥʰʽ. 

ʄʝʪʘ ʩʪʘʪʪʽ ï ʧʦʢʘʟʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʥʘ ʫʨʦʢʘʭ 

ʤʘʪʝʤʘʪʠʢʠ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʄʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ ʙʝʟʧʝʨʝʯʥʦ ʚʠʢʦʥʫʶʪʴ ʨʷʜ ʜʫʞʝ 

ʚʘʞʣʠʚʠʭ ʬʫʥʢʮʽʡ ʫ ʥʘʚʯʘʥʥʽ ʤʘʪʝʤʘʪʠʢʠ. ɸʜʞʝ ʚʦʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʽʜʙʽʨ ʽ ʩʪʨʫʢʪʫʨʫ 

ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʜʦʧʦʤʘʛʘʶʪʴ ʘʢʪʠʚʫʚʘʪʠ ʨʽʟʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ, 

ʩʧʨʷʤʦʚʫʶʪʴ ʫʯʠʪʝʣʽʚ ʥʘ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ, ʩʧʨʠʷʶʪʴ ʜʦʩʷʛʥʝʥʥʶ 

ʻʜʥʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʠʩʪʝʤʥʽʩʪʴ ʫʯʥʽʚʩʴʢʠʭ ʟʥʘʥʴ. ɺʠʟʥʘʯʝʥʥʷ 

ʧʦʥʷʪʪʷ çʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠè ʧʨʦʧʦʥʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʜʦ ʾʭ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʮʽʥʢʠ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʽʩʥʫʶʪʴ ʨʽʟʥʽ ʧʽʜʭʦʜʠ. ʄʠ ʧʨʦʧʦʥʫʻʤʦ ʪʘʢʝ 

ʫʟʘʛʘʣʴʥʝʥʥʷ: ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ ʫ ʥʘʚʯʘʥʥʽ ʤʘʪʝʤʘʪʠʢʠ ï ʮʝ ʦʜʥʘ ʟ ʫʤʦʚ ʩʧʨʷʤʫʚʘʥʥʷ 

ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʥʘ ʘʢʪʫʘʣʽʟʘʮʽʶ ʽ ʙʽʣʴʰ ʜʦʩʢʦʥʘʣʝ ʪʘ ʩʚʽʜʦʤʝ ʟʘʩʚʦʻʥʥʷ 
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ʫʯʥʷʤʠ ʟʥʘʥʴ, ʥʘʚʠʯʦʢ ʽ ʫʤʽʥʴ ʟ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʟʥʘʥʴ, ʥʘʚʠʯʦʢ ʽ ʚʤʽʥʴ ʟ 

ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʧʝʨʝʥʦʩʫ ʾʭ ʫ ʟʤʽʥʝʥʽ ʪʘ ʥʦʚʽ (ʽʥʦʜʽ ï ʥʝʩʪʘʥʜʘʨʪʥʽ) ʩʠʪʫʘʮʽʾ. 

ʋ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʦʧʦʥʫʶʪʴʩʷ ʨʽʟʥʽ ʰʣʷʭʠ ʨʝʘʣʽʟʘʮʽʾ ʤʽʞʧʨʝʜʤʝʪʥʠʭ 

ʟʚôʷʟʢʽʚ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ: ʧʨʦʚʝʜʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʠʭ ʫʨʦʢʽʚ ʪʘ ʧʨʘʢʪʠʯʥʠʭ 

ʟʘʥʷʪʴ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ, ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ, ʟʘʜʘʯ ʧʨʘʢʪʠʯʥʦʛʦ ʟʤʽʩʪʫ ʧʨʠ ʚʠʚʯʝʥʥʽ 

ʤʘʪʝʨʽʘʣʫ. ʆʩʦʙʣʠʚʦ ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʨʝʘʣʽʟʘʮʽʶ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʫ ʥʘʚʯʘʣʴʥʽʡ ʧʨʦʛʨʘʤʽ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ 

ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ [6]  ʫ 5-6-ʤʫ ʢʣʘʩʫ ʫ ʪʝʤʘʭ çɼʨʦʙʦʚʽ ʯʠʩʣʘè ʪʘ 

çɿʚʠʯʘʡʥʽ ʜʨʦʙʠè, ʚʽʜʧʦʚʽʜʥʦ, ʧʝʨʝʜʙʘʯʝʥʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʪʝʢʩʪʦʚʠʭ ʟʘʜʘʯ, ʘ ʫ 9-ʤʫ ʢʣʘʩʽ ʫ 

ʢʫʨʩʽ ʘʣʛʝʙʨʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʪʝʤʘ çɽʣʝʤʝʥʪʠ ʧʨʠʢʣʘʜʥʦʾ ʤʘʪʝʤʘʪʠʢʠè. ʊʦʙʪʦ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʽʮʥʦʛʦ ʡ ʩʚʽʜʦʤʦʛʦ ʦʚʦʣʦʜʽʥʥʷ ʫʯʥʷʤʠ ʩʠʩʪʝʤʦʶ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ ʪʘ 

ʚʤʽʥʴ, ʥʝʦʙʭʽʜʥʠʭ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ ʡ ʫ ʭʦʜʽ ʚʠʚʯʝʥʥʷ ʽʥʰʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ, 

ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʫ ʧʦʜʘʣʴʰʦʤʫ, ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʨʠʢʣʘʜʥʽ ʟʘʜʘʯʽ. ɸʜʞʝ ʾʭ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʚʦʶʚʘʪʠ ʥʘʫʢʦʚʽ ʬʘʢʪʠ ʟ ʨʽʟʥʠʭ 

ʧʨʝʜʤʝʪʽʚ ʧʦʨʷʜ ʟ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʟʥʘʥʥʷʤʠ. ʇʽʜ  ʧʨʠʢʣʘʜʥʠʤʠ ʟʘʜʘʯʘʤʠ ʟʘʟʚʠʯʘʡ ʨʦʟʫʤʽʶʪʴ 

ʪʘʢʽ ʟʘʜʘʯʽ, ʱʦ ʨʦʟʚôʷʟʫʶʪʴʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ, ʘʣʝ ʚʠʥʠʢʘʶʪʴ ʧʦʟʘ 

ʤʝʞʘʤʠ ʤʘʪʝʤʘʪʠʢʠ. 

ɺʞʝ ʜʦʩʠʪʴ ʜʘʚʥʦ ʤʝʪʦʜʠʩʪʠ ʦʙôʻʜʥʘʣʠ ʧʨʦʙʣʝʤʫ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʟ ʜʦʮʽʣʴʥʠʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ ʫ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʥʝ ʪʽʣʴʢʠ 

ʪʠʤ, ʱʦ ʩʬʝʨʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʧʦʩʪʽʡʥʦ ʨʦʟʰʠʨʶʻʪʴʩʷ, ʘ ʡ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʦʟʥʘʡʦʤʣʝʥʥʷ ʰʢʦʣʷʨʽʚ ʟ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʚʦʣʽ ʩʢʣʘʜʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʟ ʤʦʞʣʠʚʦʩʪʷʤʠ ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʙʯʠʩʣʶʚʘʣʴʥʫ ʪʝʭʥʽʢʫ. ɿʚʽʩʥʦ, 

ʨʦʙʦʪʫ ʧʦ ʟʘʙʝʟʧʝʯʝʥʥʶ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʦʧʪʠʤʽʟʫʶʪʴ, ʜʣʷ ʯʦʛʦ ʫʟʛʦʜʞʫʶʪʴ ʟʤʽʩʪ, 

ʪʝʤʧ ʚʠʚʯʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ (ʥʘʧʨʠʢʣʘʜ, ʩʧʝʨʰʫ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʫʯʥʽ 

ʚʠʚʯʘʶʪʴ ʰʢʘʣʠ, ʧʨʷʤʦʢʫʪʥʫ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ, ʦʟʥʘʡʦʤʣʶʶʪʴʩʷ ʟ ʧʦʯʘʪʢʦʚʠʤʠ ʧʦʥʷʪʪʷʤʠ 

ʧʨʦ ʢʫʣʶ, ʾʾ ʜʽʘʤʝʪʨ, ʚʝʣʠʢʽ ʢʦʣʘ ʥʘ ʧʦʚʝʨʭʥʽ ʩʬʝʨʠ, ʘ ʚʞʝ ʧʦʪʽʤ ʥʘ ʫʨʦʢʘʭ ʛʝʦʛʨʘʬʽʾ 

ʚʠʚʯʘʶʪʴ ʛʝʦʛʨʘʬʽʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʪʘ ʝʣʝʤʝʥʪʠ ʢʘʨʪʦʛʨʘʬʽʾ). ʇʨʦʪʝ ɻ.ʄ. ɺʦʟʥʷʢ ʪʘ 

ʆ.ɻ. ɺʦʟʥʷʢ [2] ʧʦʢʘʟʘʣʠ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʥʝ ʙʫʜʴ-ʷʢʠʭ ʧʨʠʢʣʘʜʥʠʭ 

ʟʘʜʘʯ, ʩʢʣʘʜʝʥʠʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʽʜʦʤʦʩʪʝʡ ʩʫʤʽʞʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʜʘʻ ʥʝʦʙʭʽʜʥʠʡ 

ʧʝʜʘʛʦʛʽʯʥʠʡ ʝʬʝʢʪ. ʉʘʤʝ ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʝʚʥʠʭ ʚʠʤʦʛ ʧʨʠ ʜʦʙʦʨʽ ʪʘ 

ʨʦʟʚôʷʟʫʚʘʥʥʽ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ. ʊʘʥʜʝʤ ʜʦʩʣʽʜʥʠʢʽʚ ï ʃ.ʆ. ʉʦʢʦʣʝʥʢʦ, ʃ.ɻ. ʌʽʣʦʥ ʪʘ 

ɺ.ʆ. ʐʚʝʮʴ [9], ˇʨʫʥʪʫʶʯʠʩʴ ʥʘ ʜʠʩʝʨʪʘʮʽʡʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʃ.ʆ. ʉʦʢʦʣʝʥʢʦ, ï ʚʠʜʽʣʷʶʪʴ 

ʨʷʜ ʧʝʜʘʛʦʛʽʯʥʠʭ ʚʠʤʦʛ, ʷʢʽ ʤʘʶʪʴ ʟʘʜʦʚʦʣʴʥʷʪʠ ʧʨʠʢʣʘʜʥʽ ʟʘʜʘʯʽ: 

- ʟʘʜʘʯʽ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʰʢʽʣʴʥʠʤ ʧʨʦʛʨʘʤʘʤ ʪʘ ʯʠʥʥʠʤ ʧʽʜʨʫʯʥʠʢʘʤ ʱʦʜʦ ʬʘʢʪʽʚ ʪʘ 

ʤʝʪʦʜʽʚ, ʷʢʽ ʙʫʜʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʧʽʜ ʯʘʩ ʾʭ ʨʦʟʚôʷʟʫʚʘʥʥʷ; 

- ʟʘʜʘʯʽ ʧʦʚʠʥʥʽ ʤʽʩʪʠʪʠ ʨʝʘʣʴʥʠʡ ʧʨʘʢʪʠʯʥʠʡ ʟʤʽʩʪ, ʷʢʠʡ ʜʦʟʚʦʣʠʪʴ ʧʨʦʽʣʶʩʪʨʫʚʘʪʠ 

ʧʨʘʢʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʽ ʮʽʥʥʽʩʪʴ ʥʘʙʫʪʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ; 

- ʟʤʽʩʪ ʟʘʜʘʯʽ ʤʘʻ ʚʠʢʣʠʢʘʪʠ ʧʽʟʥʘʚʘʣʴʥʠʡ ʽʥʪʝʨʝʩ ʚ ʫʯʥʽʚ, ʥʘʜʘʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʥʘ 

ʧʨʘʢʪʠʮʽ ʜʣʷ ʥʠʭ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ; 

- ʟʘʜʘʯʽ ʧʦʚʠʥʥʽ ʤʽʩʪʠʪʠ ʚʽʜʦʤʽ ʯʠ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʽ ʰʢʦʣʷʨʘʤ ʧʦʥʷʪʪʷ ʪʘ ʪʝʨʤʽʥʠ; 

- ʯʠʩʣʦʚʽ ʜʘʥʽ ʚ ʟʘʜʘʯʘʭ ʤʘʶʪʴ ʙʫʪʠ ʨʝʘʣʴʥʠʤʠ (ʥʝ ʚʩʪʫʧʘʶʪʴ ʫ ʧʨʦʪʠʨʽʯʯʷ ʟ ʬʘʢʪʘʤʠ); 

- ʧʨʠʢʣʘʜʥʽ ʟʘʜʘʯʽ, ʱʦ ʤʘʶʪʴ ʧʨʠʨʦʜʥʠʯʠʡ ʭʘʨʘʢʪʝʨ, ʤʘʶʪʴ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʧʨʘʢʪʠʯʥʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʠʨʦʜʦʟʥʘʚʩʪʚʘ (ʙʽʦʣʦʛʽʾ, ʭʽʤʽʾ, ʝʢʦʣʦʛʽʾ, 

ʤʝʜʠʮʠʥʽ ʪʦʱʦ). 

ʆʢʨʽʤ ʪʦʛʦ, ʫʤʦʚʘ ʧʨʠʢʣʘʜʥʦʾ ʟʘʜʘʯʽ ʧʦʚʠʥʥʘ ʙʫʪʠ ʢʦʨʦʪʢʦʶ, ʘ ʧʨʠʢʣʘʜʥʘ ʯʘʩʪʠʥʘ ʤʘʻ 

ʚʠʤʘʛʘʪʠ, ʥʘʩʢʽʣʴʢʠ ʤʦʞʣʠʚʦ, ʢʦʨʦʪʢʦʛʦ ʧʦʷʩʥʝʥʥʷ. ʊʘʢʽ ʟʘʜʘʯʽ ʧʦʚʠʥʥʽ ʜʦʧʫʩʢʘʪʠ ʧʨʦʩʪʽ 

ʫʟʘʛʘʣʴʥʝʥʥʷ, ʱʦ ʜʘʚʘʣʠ ʙ ʟʤʦʛʫ ʫʯʥʷʤ ʚʽʜʢʨʠʚʘʪʠ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʤʘʪʝʤʘʪʠʢʠ ʚ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʥʘʫʢʘʭ. 

ɺ ʫʟʘʛʘʣʴʥʝʥʦʤʫ ʚʠʛʣʷʜʽ ʫ ʧʨʦʮʝʩʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʚʠʜʽʣʷʶʪʴ ʪʨʠ 

ʝʪʘʧʠ. 
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ɯ ʝʪʘʧ ï ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ (ʧʝʨʝʢʣʘʜ ʟʘʜʘʯʽ ʟ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ ʪʽʻʾ ʛʘʣʫʟʽ, 

ʜʝ ʚʦʥʘ ʚʠʥʠʢʣʘ, ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʚʦʶ). 

ɯɯ ʝʪʘʧ ï ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ (ʨʦʟʚôʷʟʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʟʘʜʘʯʽ, ʱʦ 

ʦʪʨʠʤʘʣʠ). 

ɯɯɯ ʝʪʘʧ ï ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʨʦʟʚôʷʟʢʽʚ, ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ (ʧʝʨʝʢʣʘʜ  ʨʦʟʚôʷʟʢʫ  

ʤʘʪʝʤʘʪʠʯʥʦʾ  ʟʘʜʘʯʽ  ʟ  ʤʦʚʠ  ʤʘʪʝʤʘʪʠʢʠ  ʥʘ  ʧʨʠʨʦʜʥʫ ʤʦʚʫ ʪʽʻʾ  

ʛʘʣʫʟʽ, ʜʝ ʚʦʥʘ ʚʠʥʠʢʣʘ). 

ɺʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ, ʧʨʦʧʦʥʫʶʯʠ ʥʘ ʫʨʦʢʘʭ ʧʨʠʢʣʘʜʥʽ ʟʘʜʘʯʽ, ʥʝ ʤʫʩʠʪʴ ʨʘʟʦʤ ʟ 

ʫʯʥʷʤʠ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʧʠʪʘʥʥʷ, ʷʢʽ ʚʠʚʯʘʶʪʴʩʷ ʥʘ ʫʨʦʢʘʭ ʩʫʤʽʞʥʠʭ ʧʨʝʜʤʝʪʽʚ. ʅʘʚʽʪʴ, 

ʥʘʚʧʘʢʠ: ʩʣʽʜ ʧʨʦʧʦʥʫʚʘʪʠ ʾʤ ʚʠʟʥʘʯʘʪʠ ʩʘʤʦʩʪʽʡʥʦ ʚʽʜʦʤʠʡ ʟ ʢʫʨʩʽʚ ʽʥʰʠʭ ʧʨʝʜʤʝʪʽʚ 

(ʥʘʧʨʠʢʣʘʜ, ʟ ʬʽʟʠʢʠ ʯʠ ʭʽʤʽʾ) ʪʦʡ ʘʙʦ ʽʥʰʠʡ ʧʘʨʘʤʝʪʨ. ɸʣʝ ʜʦʨʝʯʥʦ ʙʫʜʝ ʫʟʛʦʜʠʪʠ ʟ 

ʫʯʠʪʝʣʷʤʠ ʮʠʭ ʧʨʝʜʤʝʪʽʚ ʧʠʪʘʥʥʷ ʧʨʦ ʦʜʥʘʢʦʚʝ ʪʣʫʤʘʯʝʥʥʷ ʧʦʥʷʪʴ (ʥʘʧʨʠʢʣʘʜ, ʪʘʢʠʭ ʷʢ 

çʧʦʪʫʞʥʽʩʪʴè, çʚʽʜʩʦʪʢʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷè, çʤʽʮʥʽʩʪʴè, çʧʨʦʙʘè ʽ ʪ.ʜ.), ʧʨʦ ʪʝ, ʯʠ ʚʞʝ 

ʦʟʥʘʡʦʤʣʝʥʽ ʟ ʥʠʤʠ ʫʯʥʽ. ʆʩʦʙʣʠʚʦ ʢʦʨʠʩʥʠʤ ʮʝ ʙʫʜʝ ʪʦʜʽ, ʢʦʣʠ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ 

ʙʫʜʫʪʴ ʨʦʟʚôʷʟʫʚʘʪʠʩʷ  ʟʘʜʘʯʽ ʥʘ ʟʤʽʰʫʚʘʥʥʷ ʨʽʟʥʠʭ ʨʦʟʯʠʥʽʚ, ʨʽʜʠʥ, ʟʘʜʘʯʽ ʥʘ ʩʧʣʘʚʠ ʪʦʱʦ. 

ʇʨʦʧʦʥʫʻʤʦ ʧʨʠʢʣʘʜʥʫ ʟʘʜʘʯʫ, ʷʢʫ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʫ 5-6 ʢʣʘʩʘʭ. ɼʘʥʘ ʟʘʜʘʯʘ 

ʜʝʤʦʥʩʪʨʫʻ  ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʘʪʝʤʘʪʠʢʠ ʟ ʙʽʦʣʦʛʽʻʶ.  

ɿʘʜʘʯʘ. ʇʨʦʪʷʛʦʤ ʦʜʥʦʛʦ ʜʥʷ ʨʦʜʠʥʘ ʩʦʥʝʯʦʢ ʟʥʠʱʫʻ 1,5 ʢʛ ʧʦʧʝʣʠʮʽ (ʨʠʩ. 1). ɿʘʚʜʷʢʠ 

ʮʴʦʤʫ ʚʦʥʠ ʟʘʭʠʱʘʶʪʴ ʣʽʩ ʧʣʦʱʝʶ 0,3 ʛʘ. ʗʢʫ ʢʽʣʴʢʽʩʪʴ ʧʦʧʝʣʠʮʽ ʩʣʽʜ ʟʥʠʱʠʪʠ ʩʦʥʝʯʢʘʤ 

ʧʨʦʪʷʛʦʤ 15 ʜʥʽʚ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʭʠʱʘʪʠ ʧʦ 5 ʛʘ ʣʽʩʫ ʱʦʜʥʷ? 

ʈʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ 

ɯ ʝʪʘʧ. ʉʧʝʨʰʫ ʟʥʘʭʦʜʠʤʦ ʢʽʣʴʢʽʩʪʴ ʧʦʧʝʣʠʮʴ, ʱʦ ʟʥʠʱʘʪʴ ʩʦʥʝʯʢʠ ʟ ʧʣʦʱʽ 5 ʛʘ ʟʘ 

ʦʜʠʥ ʜʝʥʴ. ɼʣʷ ʮʴʦʛʦ ʪʨʝʙʘ ʩʢʣʘʩʪʠ ʧʨʦʧʦʨʮʽʶ. 

1,5 ʢʛ ï 0,3 ʛʘ 

ʭ ʢʛ ï 5 ʛʘ 

ɯɯ ʝʪʘʧ. ɿʥʘʭʦʜʞʝʥʥʷ ʥʝʚʽʜʦʤʦʛʦ ʚ ʧʨʦʧʦʨʮʽʾ. 

ʭ = 
Ͻȟ

ȟ
 = 2,5 (ʢʛ) 

ɸ ʧʦʪʽʤ ʟʥʘʭʦʜʠʤʦ ʢʽʣʴʢʽʩʪʴ ʧʦʧʝʣʠʮʴ, ʱʦ ʟʥʠʱʘʪʴ 

ʩʦʥʝʯʢʠ ʟ ʧʣʦʱʽ 5 ʛʘ ʟʘ 15 ʜʥʽʚ:  

2,5 Ā 15 = 37,5 (ʢʛ). 

ɯɯɯ ʝʪʘʧ. ʆʪʞʝ, ʩʦʥʝʯʢʘʤ ʩʣʽʜ ʟʥʠʱʠʪʠ ʧʨʦʪʷʛʦʤ 15 ʜʥʽʚ 

37,5 ʢʛ ʧʦʧʝʣʠʮʴ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʭʠʱʘʪʠ ʧʦ 5 ʛʘ ʣʽʩʫ ʱʦʜʥʷ. 

ɺʽʜʧʦʚʽʜʴ: 37,5 ʢʛ. 

ʇʽʩʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʫʯʥʷʤ 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʨʝʘʣʴʥʽʩʪʴ ʜʘʥʠʭ ʪʘ ʚʽʜʧʦʚʽʜʽ. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚ ʜʝʥʴ ʦʜʥʝ ʩʦʥʝʯʢʦ ʟôʾʜʘʻ 

ʙʽʣʷ ʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʧʦʧʝʣʠʮʴ, ʘ ʾʾ ʣʠʯʠʥʢʘ ʥʝ ʤʝʥʰʝ 1000. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠʧʫʩʪʠʚʰʠ, ʱʦ 

10 ʧʦʧʝʣʠʮʴ ʚʘʞʘʪʴ ʧʨʠʙʣʠʟʥʦ 1 ʛ, ʪʦ ʚ 1,5 ʢʛ ʙʫʜʝ 15000 ʧʦʧʝʣʠʮʴ. ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝ 

ʩʢʘʟʘʥʝ, ʚ ʨʦʜʠʥʽ ʩʦʥʝʯʦʢ ʤʦʞʝ ʙʫʪʠ 14 ʣʠʯʠʥʦʢ ʪʘ 10 ʜʦʨʦʩʣʠʭ ʦʩʽʙ. ʊʦʙʪʦ ʮʝ ʤʦʞʣʠʚʦ. 

ʆʢʨʽʤ ʮʴʦʛʦ, ʷʢ ʚʠʭʽʜ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʷ ʥʘ ʪʚʦʨʯʦʤʫ ʨʽʚʥʽ, ʧʽʩʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʪʘʢʦʾ 

ʟʘʜʘʯʽ, ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʰʢʦʣʷʨʘʤ ʩʢʣʘʩʪʠ ʘʚʪʦʨʩʴʢʫ ʟʘʜʘʯʫ. 

ʋ ʧʨʠʢʣʘʜʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʥʘʡʙʽʣʴʰ ʟʨʫʯʥʠʤʠ ʻ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘ ʤʽʩʮʝʚʦʩʪʽ. ɿʘʜʘʯʽ 

ʥʘ ʟʥʘʭʦʜʞʝʥʥʷ ʚʽʜʩʪʘʥʽ ʤʽʞ ʜʚʦʤʘ ʚʽʜʜʘʣʝʥʠʤʠ ʪʦʯʢʘʤʠ ʚʠʩʦʪʠ ʜʝʨʝʚʘ, ʥʘ ʟʥʘʭʦʜʞʝʥʥʷ 

ʚʽʜʩʪʘʥʽ ʜʦ ʥʝʜʦʩʪʫʧʥʦʛʦ ʧʨʝʜʤʝʪʫ ʫʯʥʽ ʨʦʟʚôʷʟʫʚʘʪʠʤʫʪʴ ʟ ʮʽʢʘʚʽʩʪʶ. ɺʦʜʥʦʯʘʩ, 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʪʘʢʦʛʦ ʪʠʧʫ, ʦʢʨʽʤ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʢʨʠʪʪʷ ʧʨʘʢʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ, ʜʦʟʚʦʣʷʻ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʢʦʦʨʜʠʥʘʪ, ʜʝʷʢʠʭ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ. 

ɺʠʩʥʦʚʢʠ. ʈʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʰʢʦʣʷʨʘʤʠ ʤʘʻ ʟʥʘʯʥʫ ʮʽʥʥʽʩʪʴ ʧʽʜ ʯʘʩ 

ʟʜʽʡʩʥʝʥʥʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʧʦʢʘʟʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʽ ʟʚôʷʟʢʠ ʤʘʪʝʤʘʪʠʢʠ 

ʟ ʽʥʰʠʤʠ ʥʘʫʢʘʤʠ, ʟʘʮʽʢʘʚʠʪʠ ʫʯʥʽʚ ʫ ʚʠʚʯʝʥʥʽ ʜʘʥʦʛʦ ʧʨʝʜʤʝʪʫ. ʇʨʠʢʣʘʜʥʽ ʟʘʜʘʯʽ ʥʘʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʥʘʦʯʥʦ ʧʨʦʽʣʶʩʪʨʫʚʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʦʥʷʪʴ, 
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ʪʚʝʨʜʞʝʥʴ, ʬʦʨʤʫʣ ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ. ʊʦʤʫ ʧʨʠ ʥʘʚʯʘʥʥʽ ʤʘʪʝʤʘʪʠʢʠ 

ʩʣʽʜ ʷʢʦʤʦʛʘ ʯʘʩʪʽʰʝ (ʥʘʩʢʽʣʴʢʠ ʮʝ ʜʦʮʽʣʴʥʦ) ʟʚʝʨʪʘʪʠʩʷ ʜʦ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ. ʇʨʦʪʝ 

ʥʝʦʙʭʽʜʥʦ ʟʘʚʞʜʠ ʧʘʤôʷʪʘʪʠ ʧʨʦ ʤʝʪʦʜʠʯʥʽ ʚʠʤʦʛʠ ʜʦ ʾʭ ʜʦʙʦʨʫ ʪʘ ʨʦʟʚôʷʟʘʥʥʷ, ʱʦ ʙʫʣʠ 

ʚʢʘʟʘʥʽ ʚʠʱʝ. ʈʝʘʣʽʟʘʮʽʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʙʝʟʧʝʨʝʯʥʦ ʚʠʢʦʥʫʻ ʥʠʟʢʫ ʚʘʞʣʠʚʠʭ 

ʬʫʥʢʮʽʡ ʫ ʥʘʚʯʘʥʥʽ ʷʢ ʤʘʪʝʤʘʪʠʢʠ, ʪʘʢ ʽ ʧʨʠ ʚʠʚʯʝʥʥʽ ʽʥʰʠʭ ʜʠʩʮʠʧʣʽʥ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʚʧʣʠʚ 

ʥʘ ʚʽʜʙʽʨ ʽ ʩʪʨʫʢʪʫʨʫ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘʢʪʠʚʫʶʪʴʩʷ ʨʽʟʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ. ɺʯʠʪʝʣʽ 

ʩʧʨʷʤʦʚʫʶʪʴ ʩʚʦʶ ʨʦʙʦʪʫ ʥʘ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ ʪʘ ʫʤʦʚ, ʱʦ ʩʧʨʠʷʶʪʴ 

ʜʦʩʷʛʥʝʥʥʶ ʻʜʥʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʡ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʠʩʪʝʤʥʽʩʪʴ ʫʯʥʽʚʩʴʢʠʭ ʟʥʘʥʴ.  
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ʈɽɿʖʄɽ 
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ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʝʘʣʠʟʘʮʠʠ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʢʘʢ 

ʩʨʝʜʩʪʚʘ ʨʘʟʚʠʪʠʷ ʠʥʪʝʛʨʘʪʠʚʥʦʛʦ ʤʳʰʣʝʥʠʷ ʫʯʘʱʠʭʩʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʜʠʥ ʠʟ ʧʫʪʝʡ ʨʝʘʣʠʟʘʮʠʠ 

ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ - ʨʝʰʝʥʠʝ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ. ʇʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʢʘʢ 

ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʧʦʤʦʛʘʝʪ ʫʩʪʘʥʦʚʠʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʤʘʪʝʤʘʪʠʢʠ ʩ ʜʨʫʛʠʤʠ ʥʘʫʢʘʤʠ, 

ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʫʯʘʱʠʭʩʷ ʚ ʠʟʫʯʝʥʠʠ ʜʘʥʥʦʛʦ ʧʨʝʜʤʝʪʘ, ʧʦʟʚʦʣʷʝʪ ʥʘʛʣʷʜʥʦ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʧʨʠʤʝʥʝʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ, ʫʪʚʝʨʞʜʝʥʠʡ, ʬʦʨʤʫʣ ʠ ʩʦʦʪʥʦʰʝʥʠʡ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. ɸʚʪʦʨʦʤ 

ʦʪʤʝʯʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ ʚ ʭʦʜʝ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʧʦʤʦʛʘʝʪ ʫʯʠʪʝʣʷʤ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʚ ʫʯʘʱʠʭʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʷʚʣʝʥʠʷʭ ʧʨʠʨʦʜʳ ʠ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ, ʧʨʝʜʦʩʪʘʚʠʪʴ ʠʤ 

ʧʦʥʠʤʘʥʠʝ ʮʝʣʦʩʪʥʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ ʠ ʧʦʟʚʦʣʷʝʪ ʫʯʘʱʠʤʩʷ ʧʨʠʤʝʥʷʪʴ ʩʚʦʠ ʟʥʘʥʠʷ, ʧʨʠʦʙʨʝʪʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ 

ʠʟʫʯʝʥʠʷ ʦʜʥʦʛʦ ʧʨʝʜʤʝʪʘ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʨʫʛʠʭ ʧʨʝʜʤʝʪʦʚ, ʩʦʟʜʘʪʴ ʫ ʰʢʦʣʴʥʠʢʦʚ ʦʩʥʦʚʫ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʚʠʜʝʥʠʷ ʠ ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ ʧʨʦʙʣʝʤ, ʩ ʢʦʪʦʨʳʤʠ ʦʥʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʢʝ, ʤʝʞʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ, ʧʨʠʢʣʘʜʥʳʝ ʟʘʜʘʯʠ, ʠʥʪʝʛʨʘʪʠʚʥʦʝ 

ʤʳʰʣʝʥʠʝ. 

SUMMARY  

K. Kalanchuk. Fulfillment of interdisciplinary connections in classes of mathematics by solving applied 

problems. The article is devoted to interdisciplinary connections fulfillment in classes of mathematics as a means of 

learnersô integrative thinking. One of the ways of interdisciplinary connections fulfillment in classes of mathematics is 

the applied problems solution. There has been demonstrated how applied problems solution  helps to establish direct 

connections of mathematics with other sciences, evoke learnersô interest in learning subject, provides with the 

opportunity to visually  illustrate the application of various mathematical concepts, statements, formulas and 

correlations in everyday life. The author points out that implementation of interdisciplinary connections during 

studying maths helps teachers to form learnersô notions of natural phenomena and connections between them, provides 

them with  comprehension of the complete picture of the world and allows learners to apply their knowledge gained 

while studying one subject; during studying other subjects, creates the foundation for a complex vision and solution of 

complicated problems that they come across in real life. 

Keywords: teaching mathematics, interdisciplinary connections, applied problems, integrative thinking. 


