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̂˨˴ 372.851 
 
 
˭͍͙͊ͫͤͦͤ͟Σ ͔ͪ͒͊͟ͼ͜ΎΣ ͍͙͍͔͒͊ͼΈ ͜ ͍͙͎͍ͦͭͦ͡Ό͍͊; 

˿ͯͣͫΈ͙͚͟ ˨˽̂ ͣ͜Φ ˢΦ˿Φ ˸͔͊͊ͪͤ͊͟͟ 
˨ͪͯͯ͟ΊͭΈͫΎ ͎͒ͤͦ͘͜ ͘ ͪ͜΄͔ͤͤΎͣ ͍;͔ͤͦ͝ ͙ͪ͊͒ ˿ͯͣͫΈ͎ͦͦ͟ ͔͍͎͒ͪ͗͊ͤͦͦ ͔͎ͨ͒͊ͦ ͎͜;͎ͤͦͦ 

͍͔͙͔ͯͤͪͫͭͭͯ͜ ͣ͜Φ ˢΦ˿Φ ˸͔͊͊ͪͤ͊͟͟ όͨͪͦͭͦͦ͟͡ ͍͒͜ омΦлрΦнлмл Ѕ ммύ 
 
˾͔͒͊͟ͼ͚ͤ͊͜ ͔͎ͦ͟͜͡ΎΥ  
˨ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ˿͋ͪͯΊ͍͊ ˢΦˢΦ ό͎͍͙͚ͦͦͤ͡ 

͔ͪ͒͊ͭͦͪ͟ύΤ ͙͊ͤ͒͒͊ͭ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ˶͊͊ͪ͘Ί͍ ˸Φ˻Φ 
ό͍͍͒ͨͦ͒͊͜͜͡Έ͙͚ͤ ͔ͪ͒͊ͭͦͪ͟ύΤ ͒ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪΣ  
;͔ͤ͡π͔͔ͦͪͫͨͦͤ͒ͤͭ͟ ˢ˽˹ ͙̂ͪ͊ͤ͟͝ ˶͍ͦͦ͊͘ ˤΦ˱ΦΤ ͒ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ 
ͨͪͦͺ͔ͫͦͪ ˿͍ͭ͊ͭ͊͜͟ ˤΦ˱ΦΤ ͒ͦͭͦͪ͟ ͙͔ͣͫͭͼ͍ͭΣ ͨͪͦͺ͔ͫͦͪ ˿ͭ͊ͻ͔͍͙; ˻Φ˥ΦΤ ͒ͦͭͦͪ͟ 
ͺͦͫͦ͜͡ͺͫΈ͙͟ͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ͙̇ͤ͟͜ ˤΦ˻ΦΤ ͒ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ 
ͨͪͦͺ͔ͫͦͪ ͚̉͊;͔ͤͦ͟ ˹Φ˹ΦΤ ͒ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ 
˸͙ͻ͚͙͊͡;͔ͤͦ͟ ˻ΦˤΦΤ ͙͊ͤ͒͒͊ͭ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭ ˴͍ͦͦ͊͘͡ ˻Φ˥ΦΤ 
͙͊ͤ͒͒͊ͭ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭ ̉͊΄͔;͙͍ͤͦ͊͟ ˻Φ˿ΦΤ ͙͊ͤ͒͒͊ͭ͟ 
͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭ ˶͍ͦ͋ͦ͊ ˻ΦˤΦΤ ͙͊ͤ͒͒͊ͭ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ 
͒ͦͼ͔ͤͭ ˶ͦ͊͘ ́Φ˻ΦΤ ͒ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭ ˹ͦ͊͜͟͡͝ ˥Φ̑ΦΤ ͙͊ͤ͒͒͊ͭ͟ 
͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭ ˽ͦ͡Ύ͍ͦ͊͟ ˻Φ˸ΦΤ ͙͊ͤ͒͒͊ͭ͟ ͺͦͫͦ͜͡ͺͫΈ͙͟ͻ ͤ͊ͯ͟Σ 
͒ͦͼ͔ͤͭ ́͊ͪ͊ͨ͊ͭ͊πˣ͜͡Έ;͔ͤͦ͟ ˶Φ˥ΦΤ ͙͊ͤ͒͒͊ͭ͟ ͙ͨͫͻ͎ͦͦ͜͡;͙ͤͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭ 
͍́͊ͪ͊ͫͦ͊ ́ΦˣΦΤ ͙͊ͤ͒͒͊ͭ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭ ˴͍͔ͦ͊ͤͦ͟͡ ˿Φ˸ΦΤ 
͙͊ͤ͒͒͊ͭ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭ ˽͔͔ͪͭΎͭΈͦ͟ ˻ΦˤΦ ό͍͍͒ͨͦ͒͊͜͜͡Έ͙͚ͤ 
͔͔ͫͪͭ͊ͪ͟ύΦ 
 
 

 
˭͍͔͔͊ͭͪ͗͒ͤͦ ˽͔͙ͪ͒͘͜ΊΌ ˤˢ˴ ͙̂ͪ͊ͤ͟͝ Ύ͟  
ͺ͊ͻ͍͙͚ͦ ͗ͯͪͤ͊͡ ͘ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟  

 

̂ ͗ͯͪͤ͊͜͡ ͔͍͔ͨͪ͒ͫͭ͊ͤ͜͡ ͔ͪͯ͘͡Έ͙ͭ͊ͭ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͘ 
͔͙͙ͣͭͦ͒͟ ͍ͤ͊;͊ͤͤΎ ͔͙͙ͣ͊ͭͣ͊ͭ͟Φ ˾͙ͦ͋ͦͭ ͙͍ͨͪͫΎ;͔ͤ͜ ͫͨͪΎ͍ͣͦ͊ͤͦͫͭ͜ 
͍ͤ͊;͊ͤͤΎ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͤ͊ ͍͙ͪͦͭͦ͘͟ ͔͔ͤͭͭͯ͊͜͟͡͡Έ͙ͤͻ ͯͣͤ͜Έ ͜ ͍ͭͦͪ;͙ͻ 
͔͚͒͋ͤͦͫͭ͘͜ ͯ;͍ͤ͜ ͭ͊ ͔͍ͫͭͯ͒ͤͭ͜Σ ͙ͨͭ͊ͤͤΎͣ ͙ͦͨͭͣ͊͘͜ͼ͜͝ ͍ͤ͊;͊ͤͤΎ ͙͊ͫͦ͋͊ͣ͘ 
͍͙ͤͦͻ ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡Φ ˢ͍͙ͭͦͪ ς ͯ;͙͙͊ͫͤ͟ ˤ͔ͫͯͪ͊ͤͫ͟͝Έͦ͟͝ 
͍ͤ͊ͯͦͦ͟π͔͙ͣͭͦ͒;ͤͦ͝ ͦͤ͟ͺ͔͔ͪͤͼ͜͝ ˱́˸πлф ό˿ͯͣ ˨˽̂Σ оπп ͎ͪͯ͒ͤΎ нллф ͪͦͯ͟ύΦ  

˸͔͙͊ͭͪ͊͜͡ ͨͦ͒͊ΌͭΈͫΎ ͍ ͍͊ͭͦͪͫΈ͚͟͜ ͔ͪ͒͊͟ͼ͜͝ 
 

 
 

ϭ ˿ͯͣ˨˽̂ ͣ͜Φ ˢΦ˿Φ ˸͔͊͊ͪͤ͊͟͟Σ нлмл 
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˝˛˔ˑ˴˘ ρȢ ˞˜˝ˬ˙˛ˏˍ˚˴˞˟˩ ˚ˍˏˤˍ˚˚ˬ 
˙ˍ˟˒˙ˍ˟˕˗˕ ˚ˍ ˝˛˔ˏ˕˟˛˗ ˟ˏ˛˝ˤ˛˵ 

˛˞˛ˎ˕˞˟˛˞˟˴ ˠˤ˚ˬ 
 

ʋɼʂ 372: 851:373.  
ɺ. ɺ. ɸʯʢʘʥ 

ɹʝʨʜʷʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ʅɸɺʏɸʃʔʅɯ ɼʆʉʃɯɼɾɽʅʅʗ ʋ ʇʈʆʎɽʉɯ ʈʆɿɺôʗɿʋɺɸʅʅʗ 
ʌʋʅʂʎɯʆʅɸʃʔʅʀʍ ʈɯɺʅʗʅʔ ʗʂ ɿɸʉɯɹ ʌʆʈʄʋɺɸʅʅʗ 

ʄɸʊɽʄɸʊʀʏʅʀʍ ʂʆʄʇɽʊɽʅʊʅʆʉʊɽʁ ʉʊɸʈʐʆʂʃɸʉʅʀʂɯɺ 
 
ʅʘʚʯʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʧʨʦʮʝʩʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʷʢ ʟʘʩʽʙ 

ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʩʪʘʨʰʦʢʣʘʩʥʠʢʽʚ. ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʽ 
ʧʠʪʘʥʥʷ ʤʝʪʦʜʠʢʠ ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʩʪʘʨʰʦʢʣʘʩʥʠʢʽʚ 
ʰʣʷʭʦʤ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜ ʯʘʩ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 
ʨʽʚʥʷʥʴ; ʥʘʚʝʜʝʥʽ ʧʨʠʢʣʘʜʠ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʯʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʨʽʚʥʷʥʥʷ, 
ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ, ʦʨʛʘʥʽʟʘʮʽʷ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

 
ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʋ ʢʦʥʪʝʢʩʪʽ ʨʝʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʦʩʚʽʪʠ, ʧʦʙʫʜʦʚʠ ʦʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʤʘʪʝʤʘʪʠʯʥʦʾ 
ʧʽʜʛʦʪʦʚʢʠ, ʚʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ 
ʧʽʜʭʦʜʫ ʚ ʦʨʛʘʥʽʟʘʮʽʶ ʥʘʚʯʘʥʥʷ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ 
ʧʽʜʭʦʜʫ ʟʘʜʝʢʣʘʨʦʚʘʥʘ ʽ ʚ ɿʘʛʘʣʴʥʠʭ ʢʨʠʪʝʨʽʷʭ ʦʮʽʥʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ 
ʜʦʩʷʛʥʝʥʴ ʫʯʥʽʚ ʫ ʩʠʩʪʝʤʽ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʱʦ ʙʫʣʠ ʟʘʪʚʝʨʜʞʝʥʽ 
ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʦʩʚʽʪʠ ʪʘ ʥʘʫʢʠ ʋʢʨʘʾʥʠ [4], ʽ ʚ ʧʨʦʛʨʘʤʘʭ ʟ ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ 
ʜʚʘʥʘʜʮʷʪʠʨʽʯʥʦʾ ʰʢʦʣʠ [5]. ʋ ʪʦʡ ʞʝ ʯʘʩ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝ ʫʩʫʥʫʪʠʤʠ 
ʧʨʦʪʠʨʽʯʯʷ ʤʽʞ ʥʘʷʚʥʽʩʪʶ ˇʨʫʥʪʦʚʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʨʦʙʦʢ ʟ 
ʧʨʦʙʣʝʤ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʚʽʜʩʫʪʥʽʩʪʶ ʰʣʷʭʽʚ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ ʫ 
ʰʢʽʣʴʥʽʡ ʧʨʘʢʪʠʮʽ; ʤʽʞ ʮʽʣʷʤʠ ʡ ʟʘʚʜʘʥʥʷʤʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ, 
ʩʧʨʷʤʦʚʘʥʠʤʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʥʠʭ ʟʥʘʥʴ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ, 
ʘʢʪʠʚʽʟʘʮʽʶ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ, ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚ ʥʠʭ ʢʣʶʯʦʚʠʭ ʽ 
ʤʘʪʝʤʘʪʠʯʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʪʘ ʥʝʜʦʩʪʘʪʥʽʤ ʤʝʪʦʜʠʯʥʠʤ 
ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʚʽʜʩʫʪʥʽʩʪʶ ʢʦʥʢʨʝʪʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ 
ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʮʠʭ ʟʘʚʜʘʥʴ. ɺʩʝ ʮʝ ʟʫʤʦʚʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ 
ʥʘʫʢʦʚʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʨʝʘʣʽʟʘʮʽʾ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʟʤʽʥ ʫ 
ʰʢʽʣʴʥʽʡ ʤʘʪʝʤʘʪʠʯʥʽʡ ʦʩʚʽʪʽ.  

ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʟʤʽʩʪʦʚʠʭ ʣʽʥʽʡ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʘʣʛʝʙʨʠ ʽ ʧʦʯʘʪʢʽʚ 
ʘʥʘʣʽʟʫ ʻ ʣʽʥʽʷ ʨʽʚʥʷʥʴ ʽ ʥʝʨʽʚʥʦʩʪʝʡ, ʷʢʘ ʤʘʻ ʨʦʟʛʘʣʫʞʝʥʫ ʩʠʩʪʝʤʫ 
ʚʥʫʪʨʽʰʥʴʦʧʨʝʜʤʝʪʥʠʭ (ʟ ʽʥʰʠʤʠ ʣʽʥʽʷʤʠ ʢʫʨʩʫ) ʪʘ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ. 
ʊʦʤʫ ʪʨʘʜʠʮʽʡʥʦ ʨʽʚʥʷʥʥʷ ʽ ʥʝʨʽʚʥʦʩʪʽ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʟʘʚʜʘʥʥʷʭ 
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ʜʝʨʞʘʚʥʦʾ ʧʽʜʩʫʤʢʦʚʦʾ ʘʪʝʩʪʘʮʽʾ ʪʘ ʟʦʚʥʽʰʥʴʦʛʦ ʥʝʟʘʣʝʞʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʟ 
ʤʘʪʝʤʘʪʠʢʠ. ɸʣʝ ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʟʘʚʜʘʥʴ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʩʫʪʪʻʚʦ 
ʧʦʛʽʨʰʠʣʠʩʷ (ʥʘʧʨʠʢʣʘʜ, ʽ ʚ 2007, ʽ ʚ 2008 ʨʦʢʘʭ ʫʯʥʷʤ ʧʨʦʧʦʥʫʚʘʣʘʩʷ 
ʧʨʘʢʪʠʯʥʦ ʦʜʥʘ ʽ ʪʘ ʞ ʥʘʡʧʨʦʩʪʽʰʘ ʣʦʛʘʨʠʬʤʽʯʥʘ ʥʝʨʽʚʥʽʩʪʴ (log0,1 10 < log0,1 x 
ʪʘ log0,5 5 < log0,5 x ʚʽʜʧʦʚʽʜʥʦ), ʷʢʫ ʚʠʢʦʥʘʣʠ ʪʽʣʴʢʠ 16%-17% ʫʯʥʽʚ). ʎʝ 
ʨʦʙʠʪʴ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʫ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 
ʩʪʘʨʰʦʢʣʘʩʥʠʢʽʚ ʟ ʧʦʟʠʮʽʡ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ. 

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʠʪʘʥʥʷʤ ʚʧʨʦʚʘʜʞʝʥʥʷ 
ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʚ ʤʘʪʝʤʘʪʠʯʥʫ ʦʩʚʽʪʫ ʧʨʠʩʚʷʯʝʥʽ ʨʦʙʦʪʠ 
ʉ.ɸ. ʈʘʢʦʚʘ [6], ɯ.ʄ. ɸʣʣʘʛʫʣʦʚʦʾ [1], ʃ.ɯ. ɿʘʡʮʝʚʦʾ [3], ʅ.ɻ. ʍʦʜʠʨʻʚʦʾ [8], 
ʆ.ɺ. ʐʘʚʘʣʴʦʚʦʾ [9] ʪʘ ʽʥ. ɿʦʢʨʝʤʘ, ʉ.ɸ. ʈʘʢʦʚ ʚʠʟʥʘʯʘʻ ʤʘʪʝʤʘʪʠʯʥʫ 
ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʷʢ ñʫʤʽʥʥʷ ʙʘʯʠʪʠ ʪʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʢʫ ʚ 
ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ, ʨʦʟʫʤʽʪʠ ʟʤʽʩʪ ʽ ʤʝʪʦʜ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, 
ʚʤʽʥʥʷ ʙʫʜʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ, ʜʦʩʣʽʜʞʫʚʘʪʠ ʾʾ ʤʝʪʦʜʘʤʠ 
ʤʘʪʝʤʘʪʠʢʠ, ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʦʮʽʥʶʚʘʪʠ ʧʦʭʠʙʢʫ 
ʦʙʯʠʩʣʝʥʴò [6, 15]. 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 
ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʻ ʨʦʟʨʦʙʢʘ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ ʨʝʘʣʽʟʘʮʽʾ 
ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʰʢʦʣʷʨʽʚ ʤʘʪʝʤʘʪʠʢʠ.  

ʄʝʪʘ ʩʪʘʪʪʽ. ʋ ʜʘʥʽʡ ʩʪʘʪʪʽ ʤʠ ʨʦʟʛʣʷʥʝʤʦ ʦʜʠʥ ʽʟ ʟʘʩʦʙʽʚ ʨʝʘʣʽʟʘʮʽʾ 
ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʫ ʰʢʽʣʴʥʽʡ ʤʘʪʝʤʘʪʠʯʥʽʡ ʦʩʚʽʪʽ, ʘ ʩʘʤʝ 
ʦʨʛʘʥʽʟʘʮʽʶ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʥʘ ʧʨʠʢʣʘʜʽ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ 
ʧʨʦʮʝʩʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʽʚʥʷʥʴ).  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɸʥʘʣʽʟ ʧʨʦʛʨʘʤ ʟ ʤʘʪʝʤʘʪʠʢʠ 
ʜʚʘʥʘʜʮʷʪʠʨʽʯʥʦʾ ʰʢʦʣʠ ʪʘ ʚʨʘʭʫʚʘʥʥʷ ʟʘʛʘʣʴʥʠʭ ʧʨʠʥʮʠʧʽʚ ʨʝʘʣʽʟʘʮʽʾ 
ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʥʘʚʯʘʥʥʷ ʜʦʟʚʦʣʠʚ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ 
ʧʨʝʜʤʝʪʥʦ-ʛʘʣʫʟʝʚʽ ʤʘʪʝʤʘʪʠʯʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʷ: ʧʨʦʮʝʜʫʨʥʫ, 
ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʛʨʘʬʽʯʥʫ, ʣʦʛʽʯʥʫ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʫ. ʅʝʦʙʭʽʜʥʦʶ ʩʢʣʘʜʦʚʦʶ 
ʬʦʨʤʫʚʘʥʥʷ ʣʦʛʽʯʥʦʾ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫʯʥʽʚ ʻ ʦʨʛʘʥʽʟʘʮʽʷ 
ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʅʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ 
ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫʯʥʽʚ ʤʠ ʚʚʘʞʘʻʤʦ ʨʽʚʥʷʥʥʷ ʪʘ ʥʝʨʽʚʥʦʩʪʽ ʟ 
ʧʘʨʘʤʝʪʨʘʤʠ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʨʽʚʥʷʥʥʷ.  

ʆʩʢʽʣʴʢʠ ʨʽʚʥʷʥʥʷ ʪʘ ʥʝʨʽʚʥʦʩʪʽ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 
ʨʽʚʥʷʥʥʷ ʥʘʡʯʘʩʪʽʰʝ ʚʠʤʘʛʘʶʪʴ ʨʝʪʝʣʴʥʦʛʦ ʘʥʘʣʽʟʫ, ʪʦ ʾʭ ʨʦʟʚôʷʟʫʚʘʥʥʷ 
ʜʦʟʚʦʣʷʻ ʧʦʟʥʘʡʦʤʠʪʠʩʷ ʫʯʥʷʤ ʽʟ ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʝʚʨʠʩʪʠʯʥʠʭ 
ʧʨʠʡʦʤʽʚ ʟʘʛʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʷʢʽ ʮʽʥʥʽ ʜʣʷ ʨʦʟʚʠʪʢʫ ʷʢ ʤʘʪʝʤʘʪʠʯʥʠʭ, 
ʪʘʢ ʽ ʢʣʶʯʦʚʠʭ ʞʠʪʪʻʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʦʩʦʙʠʩʪʦʩʪʽ. ʋ ʜʘʥʽʡ ʩʪʘʪʪʽ ʤʠ 
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ʟʫʧʠʥʠʤʦʩʷ ʥʘ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫʯʥʽʚ ʫ ʧʨʦʮʝʩʽ 
ʨʦʟʚôʷʟʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʽʚʥʷʥʴ. ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ 
ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʨʽʚʥʷʥʥʷ ʥʝ ʚʭʦʜʷʪʴ ʜʦ ʰʢʽʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʽ 
ʧʦʢʠ ʱʦ ʣʠʰʝ ʫ ʟʘʚʜʘʥʥʷʭ ʦʣʽʤʧʽʘʜ ʪʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʢʦʥʢʫʨʩʽʚ, ʤʠ 
ʚʚʘʞʘʻʤʦ, ʱʦ ʟʘʣʫʯʘʪʠ ʫʯʥʽʚ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʽʚʥʷʥʴ 
ʥʝʦʙʭʽʜʥʦ ʥʝ ʣʠʰʝ ʧʽʜ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʦʣʽʤʧʽʘʜ ʯʠ ʢʦʥʢʫʨʩʽʚ. ʎʝ 
ʜʦʮʽʣʴʥʦ ʨʦʙʠʪʠ ʟʘ ʨʘʭʫʥʦʢ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʦʙʦʪʠ ʟʽ ʟʜʽʙʥʠʤʠ ʫʯʥʷʤʠ ʥʘ 
ʫʨʦʮʽ ʘʙʦ ʟʘ ʨʘʭʫʥʦʢ ʚʢʣʶʯʝʥʥʷ ʮʴʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦ ʝʣʝʢʪʠʚʥʠʭ ʩʧʝʮʢʫʨʩʽʚ.  

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʧʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʠ 
ʦʨʽʻʥʪʫʚʘʣʠʩʴ ʥʘ ʧʦʥʷʪʪʷ ʥʘʚʯʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘʚʝʜʝʥʽ ʫ ʧʨʘʮʷʭ 
ʆ.ɺ. ɹʘʨʘʥʦʚʦʾ [2] ʪʘ ʅ.ɺ. ʊʦʣʧʝʢʽʥʦʾ [7], ʜʝʱʦ ʟʤʽʥʠʚʰʠ ʡʦʛʦ ʟ ʧʦʟʠʮʽʾ 
ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʥʘʚʯʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʜ ʥʘʚʯʘʣʴʥʠʤ 
ʜʦʩʣʽʜʞʝʥʥʷʤ ʤʠ ʨʦʟʫʤʽʻʤʦ ʪʘʢʠʡ ʚʠʜ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ, ʷʢʠʡ 
ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʚ ʥʠʭ ʟʜʽʙʥʦʩʪʝʡ:  

- ʩʢʣʘʜʘʪʠ ʧʣʘʥ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʚʜʘʥʥʷ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʚʽʜʦʤʽ 
ʦʨʽʻʥʪʦʚʥʽ ʦʩʥʦʚʠ ʜʽʷʣʴʥʦʩʪʽ, ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ 
ʨʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʚʥʷʥʴ ʪʘ ʥʝʨʽʚʥʦʩʪʝʡ; 

- ʦʙˇʨʫʥʪʦʚʫʚʘʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ; ʟʜʦʙʫʚʘʪʠ ʥʦʚʽ 
ʧʨʝʜʤʝʪʥʽ ʟʥʘʥʥʷ, ʧʨʠʡʦʤʠ ʡ ʩʧʦʩʦʙʠ ʜʽʡ; 

- ʘʥʘʣʽʟʫʚʘʪʠ ʨʘʮʽʦʥʘʣʴʥʽʩʪʴ (ʝʬʝʢʪʠʚʥʽʩʪʴ) ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ 
ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ; 

- ʜʦʩʷʛʘʪʠ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ ʥʘʚʯʘʥʥʷ;  
- ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʨʦʟʫʤʦʚʽ ʦʧʝʨʘʮʽʾ, ʪʘʢʽ, ʷʢ ʘʥʘʣʦʛʽʷ, ʢʣʘʩʠʬʽʢʘʮʽʷ, 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʽ ʪ. ʽʥ. 
- ʨʝʬʣʝʢʩʫʚʘʪʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʚʜʘʥʴ 

ʥʘʙʫʪʠʡ ʜʦʩʚʽʜ. 
ɼʦ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʚʽʜʥʦʩʠʤʦ 

ʘʥʘʣʽʟ ʫʤʦʚʠ ʟʘʚʜʘʥʥʷ (ʱʦ ʚʢʣʶʯʘʻ ʧʦʩʪʘʥʦʚʢʫ ʧʨʦʙʣʝʤʠ ʪʘ ʩʢʣʘʜʘʥʥʷ ʧʣʘʥʫ 
ʨʦʟʚôʷʟʫʚʘʥʥʷ), ʨʝʘʣʽʟʘʮʽʶ ʧʣʘʥʫ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ ʧʨʦʚʝʜʝʥʦʾ 
ʨʦʙʦʪʠ, ʚʠʩʥʦʚʦʢ, ʚʠʚʯʝʥʥʷ ʟʥʘʡʜʝʥʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʡʦʛʦ 
ʨʝʟʫʣʴʪʘʪʽʚ. ʗʢ ʧʨʘʚʠʣʦ, ʧʨʦʙʣʝʤʘ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʬʦʨʤʫʣʶʻʪʴʩʷ 
ʟʘ ʜʦʧʦʤʦʛʠ ʚʯʠʪʝʣʷ (ʘʙʦ ʩʘʤʠʤ ʚʯʠʪʝʣʝʤ). ʏʝʨʝʟ ʪʝ, ʱʦ ʥʘʡʯʘʩʪʽʰʝ ʚʠʩʥʦʚʦʢ 
ʬʦʨʤʫʣʶʻʪʴʩʷ ʪʘʢʦʞ, ʙʽʣʴʰʦʶ ʯʠ ʤʝʥʰʦʶ ʤʽʨʦʶ, ʟʘ ʜʦʧʦʤʦʛʠ ʚʯʠʪʝʣʷ, ʪʦ 
ʦʩʥʦʚʥʘ ʝʚʨʠʩʪʠʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ʫʯʥʷ ʧʦʚôʷʟʘʥʘ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʟʽ ʩʢʣʘʜʘʥʥʷʤ 
ʧʣʘʥʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ.  

ʇʝʨʰ ʥʽʞ ʥʘʚʝʩʪʠ ʧʨʠʢʣʘʜʠ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʝʦʙʭʽʜʥʦ 
ʫʪʦʯʥʠʪʠ, ʱʦ ʧʽʜ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʨʽʚʥʷʥʥʷʤ ʤʠ ʨʦʟʫʤʽʻʤʦ ʨʽʚʥʽʩʪʴ, ʟ ʷʢʦʾ 
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ʤʦʞʥʘ ʟʥʘʡʪʠ ʥʝʚʽʜʦʤʫ ʬʫʥʢʮʽʶ [10]. ʈʦʟʚôʷʟʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʝ  
ʨʽʚʥʷʥʥʷ ï ʦʟʥʘʯʘʻ ʟʥʘʡʪʠ ʥʝʚʽʜʦʤʽ ʬʫʥʢʮʽʾ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʥʴʦʛʦ. 

ɯʩʥʫʻ ʯʠʤʘʣʦ ʤʝʪʦʜʽʚ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʽʚʥʷʥʴ, ʪʘʢʠʭ, ʷʢ 
ʤʝʪʦʜ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ, ʤʝʪʦʜ ʂʦʰʽ, ʤʝʪʦʜ ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ, ʤʝʪʦʜ 
ʛʨʘʥʠʯʥʦʛʦ ʧʝʨʝʭʦʜʫ, ʤʝʪʦʜ ʥʝʩʢʽʥʯʝʥʥʠʭ ʩʪʝʧʝʥʥʠʭ ʨʷʜʽʚ, ʤʝʪʦʜ 
ʨʝʢʫʨʝʥʪʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʪʘ ʽʥ. ɿ ʫʩʽʤʘ ʮʠʤʠ ʤʝʪʦʜʘʤʠ ʤʠ ʥʝ ʧʝʨʝʜʙʘʯʘʻʤʦ 
ʟʥʘʡʦʤʠʪʠ ʫʯʥʽʚ, ʘʣʝ ʽʩʥʫʻ ʜʦʩʠʪʴ ʧʨʦʩʪʠʡ ʤʝʪʦʜ ʨʦʟʚôʷʟʫʚʘʥʥʷ 
ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ï ʤʝʪʦʜ ʧʽʜʩʪʘʥʦʚʢʠ. ʅʘʡʙʽʣʴʰ ʪʠʧʦʚʠʤʠ 
ʧʽʜʩʪʘʥʦʚʢʘʤʠ ʻ ʧʽʜʩʪʘʥʦʚʢʘ ʯʠʩʣʘ 0 ʟʘʤʽʩʪʴ ʷʢʦʾʩʴ ʽʟ ʟʘʜʘʥʠʭ ʟʤʽʥʥʠʭ ʘʙʦ 
ʧʽʜʩʪʘʥʦʚʢʘ ʪʘʢʠʭ ʟʥʘʯʝʥʴ, ʱʦ ʚʠʨʘʟ, ʟʘʜʘʥʠʡ ʚ ʫʤʦʚʽ ʚ ʜʫʞʢʘʭ ʧʝʨʝʪʚʦʨʠʪʴʩʷ 
ʥʘ ʥʫʣʴ. ʆʟʥʘʡʦʤʠʚʰʠ ʫʯʥʽʚ ʽʟ ʧʦʥʷʪʪʷʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ ʤʠ 
ʦʨʛʘʥʽʟʦʚʫʚʘʣʠ ʥʘʚʯʘʣʴʥ  ̔ ʜʦʩʣʽʜʞʝʥʥʷ ʫʯʥʽʚ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ 
ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʽʚʥʷʥʴ. ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜʠ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

ʇʨʠʢʣʘʜ 1. ɿʥʘʡʜʽʪʴ ʫʩʽ ʬʫʥʢʮʽʾ Ὢȡ Ὑ ᴼ Ὑ, ʷʢʽ ʟʘʜʦʚʦʣʴʥʷʶʪʴ 
ʨʽʚʥʷʥʥʷ f (x + y) ï 2xy = x2+y2 

ɸʥʘʣʽʟ ʫʤʦʚʠ ʟʘʚʜʘʥʥʷ ʪʘ ʧʦʰʫʢ ʧʣʘʥʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ. ʋʯʥʽ ʚʠʟʥʘʯʘʶʪʴ 
ʰʣʷʭ ʨʦʟʚôʷʟʫʚʘʥʥʷ. ɿʫʧʠʥʷʶʪʴʩʷ ʥʘ ʤʝʪʦʜʽ ʧʽʜʩʪʘʥʦʚʢʠ ʪʘ ʦʙʛʦʚʦʨʶʶʪʴ 
ʤʦʞʣʠʚʫ ʧʽʜʩʪʘʥʦʚʢʫ. ʉʧʨʦʙʫʻʤʦ ʧʨʠʨʽʚʥʷʪʠ ʜʦ ʥʫʣʷ ʦʜʥʫ ʽʟ ʟʤʽʥʥʠʭ. 
ʅʘʧʨʠʢʣʘʜ, ʥʝʭʘʡ y = 0. ʊʦʜʽ, ʷʢʱʦ ʟʘʜʘʥʝ ʨʽʚʥʷʥʥʷ ʻ ʧʨʘʚʠʣʴʥʦʶ ʯʠʩʣʦʚʦʶ 
ʨʽʚʥʽʩʪʶ, ʪʦ ʧʨʠ ʫ = 0 ʦʪʨʠʤʘʥʝ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʽʜʩʪʘʥʦʚʢʠ ʨʽʚʥʷʥʥʷ ʻ 
ʧʨʘʚʠʣʴʥʦʶ ʯʠʩʣʦʚʦʶ ʨʽʚʥʽʩʪʶ. ɸʣʝ, ʷʢʱʦ ʦʪʨʠʤʘʥʝ ʚ ʨʝʟʫʣʴʪʘʪʽ 
ʧʽʜʩʪʘʥʦʚʢʠ ʨʽʚʥʷʥʥʷ ʻ ʧʨʘʚʠʣʴʥʦʶ ʯʠʩʣʦʚʦʶ ʨʽʚʥʽʩʪʶ, ʪʦ ʤʠ ʥʝ ʤʦʞʝʤʦ 
ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʟʘʜʘʥʝ ʨʽʚʥʷʥʥʷ ʻ ʧʨʘʚʠʣʴʥʦʶ ʯʠʩʣʦʚʦʶ ʨʽʚʥʽʩʪʶ. ʆʪʞʝ, 
ʥʝʦʙʭʽʜʥʦʶ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʻ ʧʝʨʝʚʽʨʢʘ. 

ʈʝʘʣʽʟʘʮʽʷ ʧʣʘʥʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ. ʗʢʱʦ ʫ = 0, ʪʦ ʽʟ ʟʘʜʘʥʦʛʦ ʨʽʚʥʷʥʥʷ 
ʦʪʨʠʤʫʻʤʦ ʨʽʚʥʷʥʥʷ f (x+0) ï 2x 0 = x2 + 02 ʘʙʦ f (x) = x2 ʎʝ ʨʽʚʥʷʥʥʷ ʙʫʜʝ 
ʥʘʩʣʽʜʢʦʤ ʟʘʜʘʥʦʛʦ. ɺʠʢʦʥʘʻʤʦ ʧʝʨʝʚʽʨʢʫ: ʷʢʱʦ f (x) = x2, ʪʦ ʽʟ ʟʘʜʘʥʦʛʦ 
ʨʽʚʥʷʥʥʷ ʤʘʻʤʦ (x + y)2 ï 2xy = x2+y2. ɿʚʽʜʢʠ ʦʪʨʠʤʫʻʤʦ ʧʨʘʚʠʣʴʥʫ ʨʽʚʥʽʩʪʴ 
x2+y2 = x2+y2 

ɺʠʩʥʦʚʦʢ. ɿʘʜʘʥʦʤʫ ʨʽʚʥʷʥʥʶ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʬʫʥʢʮʽʾ ʚʠʜʫ f (x) = x2. 
ɺʠʚʯʝʥʥʷ ʟʥʘʡʜʝʥʦʛʦ ʨʦʟʚôʷʟʢʘ ʪʘ ʘʥʘʣʽʟ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɽʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʻ ʤʝʪʦʜ 
ʧʽʜʩʪʘʥʦʚʢʠ. ʋʯʥʽ ʟʘ ʜʦʧʦʤʦʛʠ ʚʯʠʪʝʣʷ ʬʦʨʤʫʣʶʶʪʴ ʪʘ ʟʘʧʠʩʫʶʪʴ ʜʦ 
ʟʦʰʠʪʽʚ ʥʘʩʪʫʧʥʠʡ ʦʨʽʻʥʪʠʨ: ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʧʽʜʩʪʘʥʦʚʢʠ ʫ ʬʫʥʢʮʽʦʥʘʣʴʥʝ 
ʨʽʚʥʷʥʥʷ ʤʠ ʦʪʨʠʤʫʻʤʦ ʨʽʚʥʷʥʥʷ-ʥʘʩʣʽʜʦʢ, ʦʪʞʝ ʧʝʨʝʚʽʨʢʘ ʻ ʥʝʦʙʭʽʜʥʦʶ 
ʩʢʣʘʜʦʚʦʶ ʨʦʟʚôʷʟʫʚʘʥʥʷ. ʆʜʥʽʻʶ ʽʟ ʤʦʞʣʠʚʠʭ ʧʽʜʩʪʘʥʦʚʦʢ ʻ 
ʧʨʠʨʽʚʥʶʚʘʥʥʷ ʜʦ ʥʫʣʷ ʦʜʥʽʻʾ ʽʟ ʟʤʽʥʥʠʭ.  



ʇʝʜʘʛʦʛʽʯʥʽ ʥʘʫʢʠ: ʪʝʦʨʽʷ, ʽʩʪʦʨʽʷ, ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, 2010, ˉ2(4)  

7 

ʇʨʠʢʣʘʜ 2. ɿʥʘʡʜʽʪʴ ʫʩʽ ʬʫʥʢʮʽʾ Ὢȡ Ὑ ᴼ Ὑ, ʷʢʽ ʟʘʜʦʚʦʣʴʥʷʶʪʴ 
ʨʽʚʥʷʥʥʷ f (x + y) ïf (x ï y) = 4xy 

ɸʥʘʣʽʟ ʫʤʦʚʠ ʟʘʚʜʘʥʥʷ ʪʘ ʧʦʰʫʢ ʧʣʘʥʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ. ʋʯʥʽ 
ʚʠʟʥʘʯʘʶʪʴ ʰʣʷʭ ʨʦʟʚôʷʟʫʚʘʥʥʷ. ɿʫʧʠʥʷʶʪʴʩʷ ʥʘ ʤʝʪʦʜʽ ʧʽʜʩʪʘʥʦʚʢʠ ʪʘ 
ʦʙʛʦʚʦʨʶʶʪʴ ʤʦʞʣʠʚʫ ʧʽʜʩʪʘʥʦʚʢʫ. ʉʧʨʦʙʫʻʤʦ ʟʚʝʩʪʠ ʜʦ ʥʫʣʷ ʦʜʠʥ ʽʟ 
ʚʠʨʘʟʽʚ, ʱʦ ʟʘʜʘʥʠʡ ʚ ʫʤʦʚʽ ʚ ʜʫʞʢʘʭ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʘʻʤʦ ʟʘʤʽʥʫ:  
y = x. ʊʦʜʽ, ʷʢʱʦ ʟʘʜʘʥʝ ʨʽʚʥʷʥʥʷ ʻ ʧʨʘʚʠʣʴʥʦʶ ʯʠʩʣʦʚʦʶ ʨʽʚʥʽʩʪʶ, ʪʦ ʧʨʠ  
ʫ = x ʽ ʦʪʨʠʤʘʥʝ ʫ ʨʝʟʫʣʴʪʘʪʽ ʧʽʜʩʪʘʥʦʚʢʠ ʨʽʚʥʷʥʥʷ ʻ ʧʨʘʚʠʣʴʥʦʶ ʯʠʩʣʦʚʦʶ 
ʨʽʚʥʽʩʪʶ. ɸʣʝ, ʷʢʱʦ ʦʪʨʠʤʘʥʝ ʫ ʨʝʟʫʣʴʪʘʪʽ ʧʽʜʩʪʘʥʦʚʢʠ ʨʽʚʥʷʥʥʷ ʻ 
ʧʨʘʚʠʣʴʥʦʶ ʯʠʩʣʦʚʦʶ ʨʽʚʥʽʩʪʶ, ʪʦ ʤʠ ʥʝ ʤʦʞʝʤʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʟʘʜʘʥʝ 
ʨʽʚʥʷʥʥʷ ʻ ʧʨʘʚʠʣʴʥʦʶ ʯʠʩʣʦʚʦʶ ʨʽʚʥʽʩʪʶ. ʆʪʞʝ, ʥʝʦʙʭʽʜʥʦʶ ʩʢʣʘʜʦʚʦʶ 
ʯʘʩʪʠʥʦʶ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʻ ʧʝʨʝʚʽʨʢʘ. 

ʈʝʘʣʽʟʘʮʽʷ ʧʣʘʥʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ. ɺʠʢʦʥʘʻʤʦ ʟʘʤʽʥʫ y = x ʪʘ ʦʪʨʠʤʘʻʤʦ 
ʨʽʚʥʷʥʥʷ: f (2x) ï f (0) = 4x2 (1). ʇʦʟʥʘʯʠʤʦ f(0) = a, ʪʦʜʽ ʽʟ (1) ʤʘʻʤʦ 
ʨʽʚʥʷʥʥʷ f (2x) = 4x2 + a (2). ʗʢʱʦ ʫ (2) ʟʘʤʽʥʠʪʠ 2x = t, ʟʚʽʜʢʠ x =  , ʪʦ ʽʟ 

ʨʽʚʥʷʥʥʷ (2) ʤʘʻʤʦ f (t) = 4  + a = t2 + a (3). ʇʦʟʥʘʯʠʤʦ ʫ (3) t ʯʝʨʝʟ x. ʋ 

ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʚʯʠʪʝʣʴ ʧʦʚʠʥʝʥ ʧʦʷʩʥʠʪʠ ʫʯʥʷʤ, ʱʦ ʟʛʽʜʥʦ ʦʟʥʘʯʝʥʥʷ 
ʬʫʥʢʮʽʾ ʤʠ ʤʦʞʝʤʦ ʟʘ ʧʝʚʥʠʤ ʟʘʢʦʥʦʤ ʧʦʩʪʘʚʠʪʠ ʦʜʥʽʡ ʤʥʦʞʠʥʽ ʯʠʩʝʣ ʫ 
ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʽʥʰʫ ʤʥʦʞʠʥʫ ʯʠʩʝʣ. ʗʢʠʤʠ ʙʫʢʚʘʤʠ ʤʠ ʧʦʟʥʘʯʠʤʦ ʮʽ 
ʤʥʦʞʠʥʠ ʥʝʤʘʻ ʟʥʘʯʝʥʥʷ ʽ ʚʽʜ ʟʤʽʥʠ ʙʫʢʚ ʟʘʢʦʥ, ʪʦʙʪʦ ʰʫʢʘʥʘ ʬʫʥʢʮʽʷ, ʥʝ 
ʟʤʽʥʠʪʴʩʷ. ʆʪʞʝ, ʤʠ ʤʘʻʤʦ ʧʨʘʚʦ ʟʤʽʥʠʪʠ ʧʦʟʥʘʯʝʥʥʷ. ʆʪʨʠʤʘʻʤʦ ʬʫʥʢʮʽʶ  
f (x) = x2 + a ʇʝʨʝʚʽʨʠʤʦ, ʯʠ ʟʘʜʦʚʦʣʴʥʷʻ ʮʷ ʬʫʥʢʮʽʷ ʟʘʜʘʥʝ ʨʽʚʥʷʥʥʷ:  
f (x + y) ï f (x ï y) = x2 +2xy + y2 +a ï x2 +2xy ï y2 ï a = 4xy 

ɺʠʩʥʦʚʦʢ. ɿʘʜʘʥʦʤʫ ʨʽʚʥʷʥʥʶ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʬʫʥʢʮʽʾ ʚʠʜʫ  
f (x) = x2 + a, ʜʝ ʘ = const. 

ɺʠʚʯʝʥʥʷ ʟʥʘʡʜʝʥʦʛʦ ʨʦʟʚôʷʟʢʘ ʪʘ ʘʥʘʣʽʟ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʨʠ 
ʨʦʟʛʣʷʜʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʽʚʥʷʥʴ, ʜʦʮʽʣʴʥʦ ʩʧʨʦʙʫʚʘʪʠ ʟʚʝʩʪʠ ʜʦ ʥʫʣʷ ʦʜʠʥ ʽʟ 
ʚʠʨʘʟʽʚ, ʱʦ ʟʘʜʘʥʠʡ ʚ ʫʤʦʚʽ ʚ ʜʫʞʢʘʭ (ʥʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʜʩʪʘʥʦʚʢʠ 
y = x) ʪʘ ʧʦʟʥʘʯʠʪʠ f(0) ʙʫʢʚʦʶ, ʷʢ ʧʝʚʥʫ ʢʦʥʩʪʘʥʪʫ. ʇʨʠ ʮʴʦʤʫ ʦʪʨʠʤʘʻʤʦ 
ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʟ ʦʜʥʽʻʶ ʟʤʽʥʥʦʶ. ʇʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ 
ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʤʘʻʤʦ ʧʨʘʚʦ ʟʤʽʥʶʚʘʪʠ ʧʦʟʥʘʯʝʥʥʷ ʙʫʢʚ ʫ 
ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ ʟʘʣʝʞʥʦʩʪʽ, ʘʜʞʝ ʧʨʠ ʮʴʦʤʫ ʰʫʢʘʥʘ ʬʫʥʢʮʽʷ ʥʝ ʟʤʽʥʠʪʴʩʷ. 

ʇʨʠʢʣʘʜ 3. ɿʥʘʡʜʽʪʴ ʫʩʽ ʬʫʥʢʮʽʾ f: R / {0} Ÿ R ʪʘʢʽ, ʱʦ ʜʣʷ ʚʩʽʭ  

x ᶰ R / {0} xf (x) + 2f  = 3 

ɸʥʘʣʽʟ ʫʤʦʚʠ ʟʘʚʜʘʥʥʷ ʪʘ ʧʦʰʫʢ ʧʣʘʥʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ. ʋʯʥʽ 
ʚʠʟʥʘʯʘʶʪʴ ʰʣʷʭ ʨʦʟʚôʷʟʫʚʘʥʥʷ. ɿʫʧʠʥʷʶʪʴʩʷ ʥʘ ʤʝʪʦʜʽ ʧʽʜʩʪʘʥʦʚʢʠ ʪʘ 
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ʦʙʛʦʚʦʨʶʶʪʴ ʤʦʞʣʠʚʫ ʧʽʜʩʪʘʥʦʚʢʫ. ʉʧʨʦʙʫʻʤʦ ʚʠʢʦʥʘʪʠ ʧʽʜʩʪʘʥʦʚʢʫ ʟ 
ʤʝʪʦʶ ʟʚʝʜʝʥʥʷ ʜʘʥʦʛʦ ʨʽʚʥʷʥʥʷ ʜʦ ʩʠʩʪʝʤʠ ʟ ʜʚʦʭ ʨʽʚʥʷʥʴ ʟ ʜʚʦʤʘ 

ʥʝʚʽʜʦʤʠʤʠ ʬʫʥʢʮʽʷʤʠ: x = ï  

ʈʝʘʣʽʟʘʮʽʷ ʧʣʘʥʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʽʜʩʪʘʥʦʚʢʠ ʦʪʨʠʤʫʻʤʦ 

ʨʽʚʥʷʥʥʷ x  f ɀ  + 2f (x) = 3, ʷʢʝ ʙʫʜʝ ʥʘʩʣʽʜʢʦʤ ʟʘʜʘʥʦʛʦ ʨʽʚʥʷʥʥʷ, ʘʜʞʝ 

ʤʠ ʥʝ ʤʦʞʝʤʦ ʛʘʨʘʥʪʫʚʘʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʟʚʦʨʦʪʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ. 
ʈʦʟʛʣʷʥʝʤʦ ʩʠʩʪʝʤʫ, ʩʢʣʘʜʝʥʫ ʽʟ ʟʘʜʘʥʦʛʦ ʨʽʚʥʷʥʥʷ ʽ ʨʽʚʥʷʥʥʷ-ʥʘʩʣʽʜʢʫ: 
ὼὪ ὼ  ςὪ ɀ σ

ɀ Ὢ ɀ  ςὪ ὼ σ
. ʈʦʟʚôʷʞʝʤʦ ʜʘʥʫ ʩʠʩʪʝʤʫ ʚʽʜʥʦʩʥʦ f(x). ɯʟ ʧʝʨʰʦʛʦ 

ʨʽʚʥʷʥʥʷ ʚʠʨʘʟʠʤʦ f ɀ : f ɀ   ɀ  f(x). ʇʽʜʩʪʘʚʠʤʦ ʦʪʨʠʤʘʥʫ ʨʽʚʥʽʩʪʴ 

ʫ ʜʨʫʛʝ ʨʽʚʥʷʥʥʷ: ɀ  +  Ὢ ὼ   ςὪ ὼ =3. ɿʚʽʜʢʠ 2  f(x) = 3 + ;  

υὼὪ ὼ   φὼ  σȠ   Ὢ ὼ . ɺʠʢʦʥʘʻʤʦ ʧʝʨʝʚʽʨʢʫ: x  + 2  ɀ  = 

 +  ɀ  =  ɀ  =  = 3. 

ɺʠʩʥʦʚʦʢ. f(x) =  

ɺʠʚʯʝʥʥʷ ʟʥʘʡʜʝʥʦʛʦ ʨʦʟʚôʷʟʢʘ ʪʘ ʘʥʘʣʽʟ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʽʜ ʯʘʩ 
ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʦʜʽʙʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʜʦʮʽʣʴʥʦ ʩʧʨʦʙʫʚʘʪʠ 
ʚʠʢʦʥʘʪʠ ʧʽʜʩʪʘʥʦʚʢʫ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʨʽʚʥʷʥʥʷ-ʥʘʩʣʽʜʢʫ, ʫ ʷʢʦʤʫ ʙʫʜʫʪʴ 
ʬʽʛʫʨʫʚʘʪʠ ʪʽ ʞ ʥʝʚʽʜʦʤʽ ʬʫʥʢʮʽʾ, ʱʦ ʡ ʫ ʟʘʜʘʥʦʤʫ ʨʽʚʥʷʥʥʽ. ʇʦʪʽʤ ʨʦʟʚôʷʟʘʪʠ 
ʩʠʩʪʝʤʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʽʚʥʷʥʴ, ʫ ʷʢʽʡ ʢʽʣʴʢʽʩʪʴ ʨʽʚʥʷʥʴ ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ 
ʢʽʣʴʢʦʩʪʽ ʥʝʚʽʜʦʤʠʭ ʬʫʥʢʮʽʡ. ʇʨʠ ʮʴʦʤʫ, ʷʢ ʧʨʘʚʠʣʦ, ʜʦʮʽʣʴʥʦ ʟʘʤʽʥʠʪʠ ʦʜʠʥ 
ʽʟ ʚʠʨʘʟʽʚ, ʱʦ çʩʢʣʘʜʘʻè ʘʨʛʫʤʝʥʪ ʥʝʚʽʜʦʤʦʾ ʬʫʥʢʮʽʾ ʥʘ ʚʠʨʘʟ, ʱʦ çʩʢʣʘʜʘʻè 
ʘʨʛʫʤʝʥʪ ʽʥʰʦʾ ʥʝʚʽʜʦʤʦʾ ʬʫʥʢʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ. 

ʇʨʠʢʣʘʜ 4. ɿʥʘʡʜʽʪʴ ʫʩʽ ʬʫʥʢʮʽʾ f: RŸR ʷʢʽ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʨʽʚʥʷʥʥʷ  
f (x + y) + f (x ï y) = 2f (x) cosy 

ɸʥʘʣʽʟ ʫʤʦʚʠ ʟʘʚʜʘʥʥʷ ʪʘ ʧʦʰʫʢ ʧʣʘʥʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ. ʋʯʥʽ 
ʚʠʟʥʘʯʘʶʪʴ ʰʣʷʭ ʨʦʟʚôʷʟʫʚʘʥʥʷ. ɿʫʧʠʥʷʶʪʴʩʷ ʥʘ ʤʝʪʦʜʽ ʧʽʜʩʪʘʥʦʚʢʠ ʪʘ 
ʦʙʛʦʚʦʨʶʶʪʴ ʤʦʞʣʠʚʫ ʧʽʜʩʪʘʥʦʚʢʫ. ʉʧʨʦʙʫʻʤʦ ʚʠʢʦʨʠʩʪʘʪʠ ʧʽʜʩʪʘʥʦʚʢʠ, 
ʤʝʪʦʶ ʷʢʠʭ ʻ ʦʪʨʠʤʘʥʥʷ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ: 1) ʧʨʠʨʽʚʥʷʻʤʦ ʜʦ ʥʫʣʷ ʦʜʥʫ ʽʟ 
ʟʤʽʥʥʠʭ, ʥʘʧʨʠʢʣʘʜ, x = 0; ʱʦʙ ʤʘʪʠ ʟʤʦʛʫ ʟʤʽʥʶʚʘʪʠ ʽ ʜʨʫʛʫ ʟʤʽʥʥʫ, 
ʧʦʟʥʘʯʠʤʦ y = t; 2) ʧʝʨʝʪʚʦʨʠʤʦ ʥʘ ʥʫʣʴ ʧʨʘʚʫ ʯʘʩʪʠʥʫ ʨʽʚʥʷʥʥʷ; ʜʣʷ ʮʴʦʛʦ 
ʜʦʩʠʪʴ ʚʠʢʦʥʘʪʠ ʟʘʤʽʥʠ: x =  + t; y = ; 3) ʚʠʢʦʥʘʻʤʦ ʟʘʤʽʥʫ ʟ ʤʝʪʦʶ 

ʦʪʨʠʤʘʥʥʷ ʩʠʩʪʝʤʠ ʟ ʪʨʴʦʭ ʨʽʚʥʷʥʴ ʟ ʪʨʴʦʤʘ ʥʝʚʽʜʦʤʠʤʠ ʬʫʥʢʮʽʷʤʠ, 
ʥʘʧʨʠʢʣʘʜ, x = ; y =  + t. 
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ʈʝʘʣʽʟʘʮʽʷ ʧʣʘʥʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʽʜʩʪʘʥʦʚʦʢ ʦʪʨʠʤʫʻʤʦ 

ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ 
Ὢ ὸ  Ὢ ɀ ὸ ςὪ π ╬▫▼ ὸ
Ὢ “ ὸ  Ὢ ὸ π

Ὢ “ ὸ  Ὢ ɀ ὸ  ςὪ ▼░▪ ὸ
Ȣ ʗʢʱʦ ʟʘʜʘʥʝ ʨʽʚʥʷʥʥʷ ʻ 

ʧʨʘʚʠʣʴʥʦʶ ʯʠʩʣʦʚʦʶ ʨʽʚʥʽʩʪʶ, ʪʦ ʽ ʦʪʨʠʤʘʥʘ ʩʠʩʪʝʤʘ ʻ ʩʠʩʪʝʤʦʶ 
ʧʨʘʚʠʣʴʥʠʭ ʯʠʩʣʦʚʠʭ ʨʽʚʥʦʩʪʝʡ, ʘʣʝ ʦʩʢʽʣʴʢʠ ʤʠ ʥʝ ʤʦʞʝʤʦ ʛʘʨʘʥʪʫʚʘʪʠ 
ʧʨʘʚʠʣʴʥʦʩʪʽ ʟʚʦʨʦʪʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, ʪʦ ʦʪʨʠʤʘʥʘ ʩʠʩʪʝʤʘ ʻ ʩʠʩʪʝʤʦʶ 
ʨʽʚʥʷʥʴ-ʥʘʩʣʽʜʢʽʚ. ʆʪʞʝ, ʧʝʨʝʚʽʨʢʘ ʻ ʥʝʦʙʭʽʜʥʦʶ ʩʢʣʘʜʦʚʦʶ ʨʦʟʚôʷʟʫʚʘʥʥʷ. 
ʈʦʟʚôʷʞʝʤʦ ʜʘʥʫ ʩʠʩʪʝʤʫ ʚʽʜʥʦʩʥʦ f(t). ɺʠʢʦʨʠʩʪʘʻʤʦ ʧʨʠʡʦʤ 
ʘʣʛʝʙʨʘʾʯʥʦʛʦ ʜʦʜʘʚʘʥʥʷ. ʉʧʦʯʘʪʢʫ ʚʽʜʥʽʤʝʤʦ ʚʽʜ ʜʨʫʛʦʛʦ ʨʽʚʥʷʥʥʷ ʪʨʝʪʝ: 

f(t) ï f(ït) = 2f ίὭὲ ὸ (4). ʇʦʪʽʤ ʜʦʜʘʤʦ ʧʝʨʰʝ ʨʽʚʥʷʥʥʷ ʪʘ ʨʽʚʥʷʥʥʷ (4): 

f(t) = f(0) cost + f  sint. ʇʦʟʥʘʯʠʤʦ f(0) ʯʝʨʝʟ ʘ, f  ʯʝʨʝʟ b ʪʘ ʦʪʨʠʤʘʻʤʦ 

f(t) = acost + bsint ʇʦʟʥʘʯʠʤʦ t ʯʝʨʝʟ x, ʦʜʝʨʞʠʤʦ: f(x) = acosx + bsinx. 
ɺʠʢʦʥʘʻʤʦ ʧʝʨʝʚʽʨʢʫ: acos (x + y) + bsin (x + y) + acos (x ï y) + bsin (x ï y) = 
=(2acos + 2bsinx) cosy. 

ɺʠʩʥʦʚʦʢ. ɿʘʜʘʥʦʤʫ ʨʽʚʥʷʥʥʶ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʬʫʥʢʮʽʾ ʚʠʜʫ  
f(x) = acosx + bsinx, ʜʝ ʘ = const, b = const. 

ɺʠʚʯʝʥʥʷ ʟʥʘʡʜʝʥʦʛʦ ʨʦʟʚôʷʟʢʘ ʪʘ ʘʥʘʣʽʟ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʨʠ 
ʨʦʟʚôʷʟʫʚʘʥʥʽ ʧʦʜʽʙʥʠʭ ʨʽʚʥʷʥʴ ʜʦʮʽʣʴʥʦ ʚʠʢʦʥʘʪʠ ʢʽʣʴʢʘ ʧʽʜʩʪʘʥʦʚʦʢ ʟ ʤʝʪʦʶ 
ʟʚʝʜʝʥʥʷ ʨʽʚʥʷʥʥʷ ʜʦ ʩʠʩʪʝʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʽʚʥʷʥʴ, ʚ ʷʢʽʡ ʢʽʣʴʢʽʩʪʴ 
ʨʽʚʥʷʥʴ ʜʦʨʽʚʥʶʻ ʢʽʣʴʢʦʩʪʽ ʥʝʚʽʜʦʤʠʭ ʬʫʥʢʮʽʡ. ʇʨʠ ʮʴʦʤʫ, ʷʢ ʧʨʘʚʠʣʦ, 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ ʥʫʣʴ ʜʝʷʢʠʭ ʚʠʨʘʟʽʚ ʪʘ ʜʝʷʢʦʾ ʯʘʩʪʠʥʠ 
ʨʽʚʥʷʥʥʷ ʽ, ʧʽʩʣʷ ʦʜʝʨʞʘʥʥʷ ʜʚʦʭ ʨʽʚʥʷʥʴ, ʪʨʝʪʷ ʧʽʜʩʪʘʥʦʚʢʘ ʨʦʙʠʪʴʩʷ ʪʘʢʠʤ 
ʯʠʥʦʤ, ʱʦʙ ʢʽʣʴʢʽʩʪʴ ʥʝʚʽʜʦʤʠʭ ʬʫʥʢʮʽʡ ʜʦʨʽʚʥʶʚʘʣʘ ʢʽʣʴʢʦʩʪʽ ʨʽʚʥʷʥʴ. 

ɺʠʩʥʦʚʢʠ. ʈʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ ʟʘ ʨʦʟʨʦʙʣʝʥʦʶ ʤʝʪʦʜʠʢʦʶ 
ʧʦʢʘʟʘʣʠ, ʱʦ ʦʨʛʘʥʽʟʘʮʽʷ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫʯʥʽʚ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ 
ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ 
ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʚʤʽʥʴ, ʦʚʦʣʦʜʽʥʥʶ ʫʯʥʷʤʠ ʧʨʠʡʦʤʘʤʠ ʝʚʨʠʩʪʠʯʥʦʛʦ 
ʭʘʨʘʢʪʝʨʫ, ʬʦʨʤʫʚʘʥʥʶ ʚ ʥʠʭ ʟʜʘʪʥʦʩʪʽ ʦʙˇʨʫʥʪʦʚʫʚʘʪʠ ʜʦʮʽʣʴʥʽʩʪʴ 
ʚʠʙʦʨʫ ʧʝʚʥʦʛʦ ʤʝʪʦʜʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ, ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʪʘ ʫʟʘʛʘʣʴʥʶʚʘʣʠ 
ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʥʘʙʫʪʪʶ ʥʠʤʠ ʥʝ ʣʠʰʝ ʤʘʪʝʤʘʪʠʯʥʠʭ, 
ʘʣʝ ʦʢʨʝʤʠʭ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. 

ʅʘʛʘʣʴʥʠʤ ʽ ʚʘʞʣʠʚʠʤ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʻ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ 
ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠ ʚʠʚʯʝʥʥʽ ʫʩʽʭ ʟʤʽʩʪʦʚʠʭ ʣʽʥʽʡ ʢʫʨʩʫ 
ʘʣʛʝʙʨʠ ʪʘ ʧʦʯʘʪʢʽʚ ʘʥʘʣʽʟʫ ʟ ʤʝʪʦʶ ʩʧʨʠʷʥʥʷ ʥʘʙʫʪʪʶ ʩʪʘʨʰʦʢʣʘʩʥʠʢʘʤʠ 
ʤʘʪʝʤʘʪʠʯʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. 
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ʈɽɿʖʄɽ 
ʋʯʝʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʢʘʢ 

ʩʨʝʜʩʪʚʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ. ɺ 
ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʤʝʪʦʜʠʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 
ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ ʧʫʪʝʤ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦ 
ʚʨʝʤʷ ʨʝʰʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ; ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʫʯʝʙʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 
ʫʨʘʚʥʝʥʠʷ, ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʡ ʧʦʜʭʦʜ, ʦʨʛʘʥʠʟʘʮʠʷ ʫʯʝʙʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

SUMMARY 
Educational researches, during the process of solving functional equitationôs as u 

means of forming mathematical competences of senior pupilsô. In the article are considered 
the methodical matters of senior pupilsô forming mathematical competences by means of 
organization the educational researches during the solving of functional equitationôs; here 
are given the patterns of educational researches.  

Key words: mathematical a competence, functional equalizations, competentical 
approach, organization of educational researches. 
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ʋɼʂ 371.3:51 
ɼ. ʊ. ɹʝʣʝʰʢʦ 

ʈʽʚʥʝʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʛʫʤʘʥʽʪʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ʅɸɺʏɸʅʅʗ ʋʏʅɯɺ ɼʆɺɽɼɽʅʅʖ ɻɽʆʄɽʊʈʀʏʅʀʍ 
ʅɽʈɯɺʅʆʉʊɽʁ 

 
ɺ ʜʘʥʽʡ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʽ ʦʩʥʦʚʥʽ ʩʧʦʩʦʙʠ ʜʦʚʝʜʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʥʝʨʽʚʥʦʩʪʝʡ ʫ ʧʨʦʬʽʣʴʥʽʡ ʰʢʦʣʽ. ʇʦʜʘʥʦ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʧʨʠ 
ʚʠʚʯʝʥʥʽ ʩʪʝʨʝʦʤʝʪʨʽʾ ʷʢ ʥʘ ʫʨʦʮʽ, ʪʘʢ ʽ ʧʦʟʘʢʣʘʩʥʽʡ ʨʦʙʦʪʽ ʟ ʧʨʝʜʤʝʪʫ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʠʥʮʠʧ ʜʦʚʝʜʝʥʥʷ, ʛʝʦʤʝʪʨʠʯʥʽ ʥʝʨʽʚʥʦʩʪ, ʧʨʦʬʽʣʴʥʘ ʰʢʦʣʘ, 
ʛʝʦʤʝʪʨʠʯʥʘ ʟʘʜʘʯʘ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʫʻ, ʱʦ ʟʘʚʜʘʥʥʷ ʟ 
ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʥʝʨʽʚʥʦʩʪʷʤʠ ʚʠʢʣʠʢʘʶʪʴ ʫ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʫʯʥʽʚ ʜʦʩʠʪʴ 
ʟʥʘʯʥʽ ʧʨʦʙʣʝʤʠ ʽ ʪʨʫʜʥʦʱʽ ʯʝʨʝʟ ʾʭ ʥʝʩʪʘʥʜʘʨʪʥʽʩʪʴ ʪʘ ʧʦʚʝʨʭʥʝʚʽʩʪʴ ʾʭ 
ʨʦʟʛʣʷʜʫ ʚ ʩʝʨʝʜʥʽʡ ʰʢʦʣʽ. 

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʦʙʣʝʤʽ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ 
ʨʦʟʚôʷʟʫʚʘʥʥʶ ʪʘ ʜʦʚʝʜʝʥʥʶ ʥʝʨʽʚʥʦʩʪʝʡ ʧʨʠʩʚʷʯʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 
ɻ.ʇ. ɹʝʚʟʘ, ɽ.ɻ. ɻʦʪʤʘʥʘ, ɭ.ʌ. ʉʘʚʠʯ, ɺ.ɺ. ʇʨʘʩʦʣʦʚʘ, ɸ.ɯ. ʌʝʪʽʩʦʚʘ, 
ɯ.ʌ. ʐʘʨʠʛʽʥʘ ʪʘ ʽʥʰʠʭ.  

ɸʥʘʣʽʟ ʧʽʜʨʫʯʥʠʢʽʚ ʽʟ ʛʝʦʤʝʪʨʽʾ ʧʨʦʬʽʣʴʥʦʾ ʰʢʦʣʠ [2; 3; 4; 5] 
ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʩʝʨʝʜ ʟʘʜʘʯ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʘʚʪʦʨʘʤʠ, 
ʚʽʜʩʫʪʥʽ ʟʘʜʘʯʽ ʥʘ ʜʦʚʝʜʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʥʝʨʽʚʥʦʩʪʝʡ, ʭʦʯʘ ʤʘʪʝʤʘʪʠʯʥʘ 
ʡ ʧʝʜʘʛʦʛʽʯʥʘ ʮʽʥʥʽʩʪʴ ʪʘʢʠʭ ʟʘʜʘʯ ʙʝʟʩʫʤʥʽʚʥʘ. 

ʄʝʪʘ ʩʪʘʪʪʽ. ɿʘʧʨʦʧʦʥʫʚʘʪʠ ʟʘʜʘʯʽ ʥʘ ʜʦʚʝʜʝʥʥʷ ʥʝʨʽʚʥʦʩʪʝʡ, ʷʢʽ 
ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʥʘ ʫʨʦʢʘʭ ʛʝʦʤʝʪʨʽʾ ʧʨʦʬʽʣʴʥʦʾ ʰʢʦʣʠ ʧʨʠ ʚʠʚʯʝʥʥʽ 
ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʤ ʜʣʷ ʛʣʠʙʦʢʦʛʦ ʟʘʩʚʦʻʥʥʷ ʽ ʟʘʢʨʽʧʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʪʘ 
ʥʘʜʘʥʥʷ ʜʦʧʦʤʦʛʠ ʚʯʠʪʝʣʶ-ʧʦʯʘʪʢʽʚʮʶ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʅʘʚʯʘʥʥʷ ʫʯʥʽʚ ʜʦʚʝʜʝʥʥʶ 
ʛʝʦʤʝʪʨʠʯʥʠʭ ʥʝʨʽʚʥʦʩʪʝʡ ʚʠʤʘʛʘʻ ʚʽʜ ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʧʨʦʚʝʜʝʥʥʷ 
ʢʨʦʧʽʪʢʦʾ ʧʦʧʝʨʝʜʥʴʦʾ ʧʽʜʛʦʪʦʚʯʦʾ ʨʦʙʦʪʠ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ 
ʤʝʪʦʜʽʚ ʜʦʚʝʜʝʥʥʷ ʯʠʩʣʦʚʠʭ ʥʝʨʽʚʥʦʩʪʝʡ ʥʘ ʦʩʥʦʚʽ ʚʠʜʽʣʝʥʥʷ ʪʠʧʦʚʠʭ 
ʟʘʚʜʘʥʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʫʯʥʷʤ ʥʘʙʫʪʠ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʽ ʩʬʦʨʤʫʚʘʪʠ 
ʧʝʚʥʽ ʩʪʝʨʝʦʪʠʧʠ ʪʘ ʘʣʛʦʨʠʪʤʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʦʜʽʙʥʠʭ ʟʘʜʘʯ. 

ʇʨʦʽʣʶʩʪʨʫʻʤʦ ʥʘ ʧʨʠʢʣʘʜʘʭ ʩʧʦʩʦʙʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʚʢʘʟʘʥʠʭ 
ʚʧʨʘʚ. ɺʚʘʞʘʻʤʦ ʟʘ ʥʝʦʙʭʽʜʥʝ ʦʟʥʘʡʦʤʠʪʠ ʟ ʪʘʢʠʤʠ ʧʨʠʡʦʤʘʤʠ 
ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ: 

ï ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʦʤʠʭ ʪʝʦʨʝʤ ʧʨʦ ʥʝʨʽʚʥʦʩʪʽ; 
ï ʚʚʝʜʝʥʥʷ ʧʘʨʘʤʝʪʨʘ; 
ï ʚʚʝʜʝʥʥʷ ʜʦʧʦʤʽʞʥʦʾ ʬʽʛʫʨʠ. 



ʇʝʜʘʛʦʛʽʯʥʽ ʥʘʫʢʠ: ʪʝʦʨʽʷ, ʽʩʪʦʨʽʷ, ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, 2010, ˉ2(4)  

12 

ɿʘʜʘʯʘ 1. ɼʦʚʝʩʪʠ, ʱʦ ʢʦʞʥʘ ʤʝʜʽʘʥʘ ʪʝʪʨʘʝʜʨʘ ʤʝʥʰʘ ʩʝʨʝʜʥʴʦʛʦ 
ʘʨʠʬʤʝʪʠʯʥʦʛʦ ʪʨʴʦʭ ʡʦʛʦ ʨʝʙʝʨ, ʷʢʽ ʚʠʭʦʜʷʪʴ ʽʟ ʪʽʻʾ ʞ ʚʝʨʰʠʥʠ, ʱʦ ʽ ʤʝʜʽʘʥʘ. 

ʈʦʟʚôʷʟʘʥʥʷ (ʨʠʩ. 1).  
ʅʘʛʘʜʘʻʤʦ, ʱʦ ʤʝʜʽʘʥʘ ʪʝʪʨʘʝʜʨʘ ʻ 

ʚʽʜʨʽʟʦʢ SM, ʱʦ ʟôʻʜʥʫʻ ʚʝʨʰʠʥʫ S ʟ ʮʝʥʪʨʦʤ 
ʄ ʧʨʦʪʠʣʝʞʥʦʾ ʛʨʘʥʽ. ɿʥʘʯʠʪʴ, ʥʘ ʥʘʰʦʤʫ 
ʤʘʣʶʥʢʫ AD ï ʤʝʜʽʘʥʘ ʛʨʘʥʽ ABC, SD ï 
ʤʝʜʽʘʥʘ ʛʨʘʥʽ SCB. ɺʽʜʢʣʘʜʝʤʦ ʥʘ 
ʧʨʦʜʦʚʞʝʥʥʽ SD ʚʽʜʨʽʟʦʢ Dʂ=SD. ɺ 
ʪʨʠʢʫʪʥʠʢʫ SAK ʪʦʯʢʘ ʄ ʻ ʮʝʥʪʨʦʾʜʦʤ, ʪʦʤʫ 
SM ʧʝʨʝʪʥʝ ɸʂ ʚ ʪʦʯʮʽ N ʪʘʢʽʡ, ʱʦ AN=NK. 

ʊʝʧʝʨ ʤʘʻʤʦ Ὓὔ ,  

Ὓὑ ς ɇ ὛὈ ς ɇ Ὓὄ Ὓὅ,  

Ὓὔ , ʘ ʦʩʢʽʣʴʢʠ Ὓὓ Ὓὔ, 

ʪʦ ʦʪʨʠʤʫʻʤʦ Ὓὓ . 

ɿ ʤʝʪʦʶ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʽʾ (ʧʣʘʥʽʤʝʪʨʠʯʥʠʡ ʘʥʘʣʦʛ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʩʪʝʨʝʦʤʝʪʨʠʯʥʦʾ ʟʘʜʘʯʽ) ʜʘʥʫ ʟʘʜʘʯʫ 
ʜʦʮʽʣʴʥʦ ʨʦʟʚôʷʟʘʪʠ ʚ ʢʣʘʩʽ ʫ ʧʘʨʽ ʟ ʪʘʢʦʶ: ʜʦʚʝʩʪʠ, ʱʦ ʢʦʞʥʘ ʤʝʜʽʘʥʘ 
ʪʨʠʢʫʪʥʠʢʘ ʤʝʥʰʘ ʩʝʨʝʜʥʴʦʛʦ ʘʨʠʬʤʝʪʠʯʥʦʛʦ ʜʚʦʭ ʡʦʛʦ ʩʪʦʨʽʥ, ʷʢʽ 
ʚʠʭʦʜʷʪʴ ʟ ʪʽʻʾ ʞ ʚʝʨʰʠʥʠ, ʱʦ ʽ ʤʝʜʽʘʥʘ. 

ʊʘʢʠʡ ʧʘʨʘʣʝʣʴʥʠʡ ʨʦʟʛʣʷʜ ʧʘʨʠ ʘʥʘʣʦʛʽʯʥʠʭ ʬʘʢʪʽʚ ʙʘʞʘʥʠʡ ʧʨʠ 
ʨʦʟʚôʷʟʫʚʘʥʥʽ ʙʘʛʘʪʴʦʭ ʩʪʝʨʝʦʤʝʪʨʠʯʥʠʭ ʟʘʜʘʯ ʥʘ ʜʦʚʝʜʝʥʥʷ ʥʝʨʽʚʥʦʩʪʝʡ. 
ʋ ʤʝʪʦʜʠʯʥʦʤʫ ʧʣʘʥʽ ʟʘʜʘʯʘ 1 ʜʝʤʦʥʩʪʨʫʻ ʩʧʦʩʽʙ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʥʘ 
ʜʦʚʝʜʝʥʥʷ, ʱʦ ʧʦʣʷʛʘʻ ʚ ʧʨʷʤʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʽʜʦʤʦʾ ʥʝʨʽʚʥʦʩʪʽ (ʯʠ 
ʚʽʜʦʤʦʾ ʛʝʦʤʝʪʨʠʯʥʦʾ ʪʝʦʨʝʤʠ ʧʨʦ ʥʝʨʽʚʥʽʩʪʴ). 

ɿʘʜʘʯʘ 2. ɼʦʚʝʩʪʠ, ʱʦ ʷʢʱʦ ʥʘʚʢʦʣʦ ʩʬʝʨʠ ʨʘʜʽʫʩʫ r ʦʧʠʩʘʥʠʡ ʢʦʥʫʩ 

ʦʙ'ʻʤʫ V, ʪʦ ʤʘʻ ʤʽʩʮʝ ʥʝʨʽʚʥʽʩʪʴ 6  (1). 

ʈʦʟʚôʷʟʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʻʪʴʩʷ ʪʘʢʫ ʩʭʝʤʫ ʤʽʨʢʫʚʘʥʴ, ʱʦ ʯʘʩʪʦ 
ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʜʦʚʝʜʝʥʥʽ ʛʝʦʤʝʪʨʠʯʥʠʭ ʥʝʨʽʚʥʦʩʪʝʡ. ɺʚʦʜʠʪʴʩʷ 
ʜʝʷʢʠʡ ʜʦʧʦʤʽʞʥʠʡ ʧʘʨʘʤʝʪʨ, ʧʦʪʽʤ ʚʽʜʰʫʢʫʻʪʴʩʷ ʪʦʯʥʝ ʟʥʘʯʝʥʥʷ  
ʦʙ'ʻʤʫ V. ʅʝʦʙʭʽʜʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʠʥʠʢʘʻ ʪʝʧʝʨ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʮʽʥʢʠ V ʟʘ 
ʚʚʝʜʝʥʠʤ ʧʘʨʘʤʝʪʨʦʤ. 

ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʪʘʢʠʤ ʧʘʨʘʤʝʪʨʦʤ ʻ ʢʫʪ Ŭ (ʨʠʩ. 2). 
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ʄʘʻʤʦ: ὠ Ὓ ɇ Ὄ. ɯʟ ʧʨʷʤʦʢʫʪʥʦʛʦ 

ʪʨʠʢʫʪʥʠʢʘ ADO (ÏD = 900, ÏOAD = Ŭ, OD = r) 

ʤʘʻʤʦ actgrAD Ö= . ɯʟ ʧʨʷʤʦʢʫʪʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ 
ADS (ÏSAD = 2Ŭ, ÏD = 900) ʤʘʻʤʦ 

aaa 22 ctgctgrtgADSD ÖÖ=Ö= .  

V =  AD2  SD =  “r3 ctg3  tg2 =   
 ɀ

 = 

=  
  ɀ 

 

ɼʣʷ ʦʮʽʥʢʠ ʦʪʨʠʤʘʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʥʠʟʫ ʚʨʘʭʫʻʤʦ, ʱʦ  

tg2 (1 ï tg2 )  
  ɀ    = . ʊʦʤʫ V  . 

ɿʘʜʘʯʘ ʨʦʟʚôʷʟʘʥʘ. ʈʽʚʥʽʩʪʴ ʦʪʨʠʤʫʻʪʴʩʷ ʫ ʚʠʧʘʜʢʫ ὸὫ
Ѝ

; 

  ὥὶὧὸὫ
Ѝ
. ɿ ʤʝʪʦʜʠʯʥʠʭ ʤʽʨʢʫʚʘʥʴ ʚʘʨʪʦ ʥʘʛʦʣʦʩʠʪʠ: ʷʢʱʦ ʧʦʟʥʘʯʠʪʠ 

ʦʙ'ʻʤ ʢʫʣʽ V1, ʪʦ V1 =  “r3, ʪʦʤʫ ʥʝʨʽʚʥʽʩʪʴ (1) ʟʘʧʠʰʝʪʴʩʷ ʪʘʢ: V  2 V1 (2). 

ʎʝ ʜʦʟʚʦʣʷʻ ʜʘʪʠ ʥʦʚʝ ʬʦʨʤʫʣʶʚʘʥʥʷ ʟʘʜʘʯʽ: ʜʦʚʝʩʪʠ, ʱʦ ʦʙôʻʤ ʢʦʥʫʩʘ ʥʝ 
ʤʝʥʰʝ ʧʦʜʚʦʻʥʦʛʦ ʦʙôʻʤʫ ʚʧʠʩʘʥʦʾ ʚ ʥʴʦʛʦ ʢʫʣʽ. 

ɺʠʭʦʜʷʯʠ ʟ ʥʝʨʽʚʥʦʩʪʝʡ (1) ʽ (2), ʤʦʞʥʘ ʧʦʩʪʘʚʠʪʠ ʧʝʨʝʜ ʢʣʘʩʦʤ 
ʪʘʢʦʞ ʜʝʢʽʣʴʢʘ ʮʽʢʘʚʠʭ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʟʘʜʘʯ, ʥʘʧʨʠʢʣʘʜ: 

ʘ) ʜʦʚʝʩʪʠ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ ʟ ʨʘʜʽʫʩʽʚ ʢʫʣʴ, ʷʢʽ ʤʦʞʥʘ ʚʧʠʩʘʪʠ ʚ ʢʦʥʫʩ 

ʟʘʜʘʥʦʛʦ ʦʙôʻʤʫ V1 ʜʦʨʽʚʥʶʻ:  . 

ʙ) ʜʦʚʝʩʪʠ, ʱʦ ʥʘʡʤʝʥʰʠʡ ʦʙôʻʤ ʢʦʥʫʩʘ, ʷʢʠʡ ʤʦʞʥʘ ʦʧʠʩʘʪʠ 
ʥʘʚʢʦʣʦ ʜʘʥʦʾ ʢʫʣʽ, ʜʦʨʽʚʥʶʻ ʧʦʜʚʦʻʥʦʤʫ ʦʙôʻʤʫ ʮʽʻʾ ʢʫʣʽ. 

ɿʘʜʘʯʘ 3. ɼʦʚʝʩʪʠ, ʱʦ ʦʙôʻʤ ʧʨʘʚʠʣʴʥʦʾ ʧʽʨʘʤʽʜʠ ʤʝʥʰʝ ʢʫʙʘ ʾʾ 
ʙʽʯʥʦʛʦ ʨʝʙʨʘ. 

ʈʦʟʚôʷʟʘʥʥʷ. ʅʘ ʧʨʠʢʣʘʜʽ ʜʘʥʦʾ ʟʘʜʘʯʽ ʜʝʤʦʥʩʪʨʫʻʪʴʩʷ ʧʨʠʡʦʤ 
ʜʦʚʝʜʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʥʝʨʽʚʥʦʩʪʝʡ, ʱʦ ʥʘʟʠʚʘʻʪʴʩʷ ʩʧʦʩʦʙʦʤ ʚʚʝʜʝʥʥʷ 

ʜʦʧʦʤʽʞʥʦʾ ʬʽʛʫʨʠ. 
ʆʧʠʰʝʤʦ ʥʘʚʢʦʣʦ ʜʘʥʦʾ ʧʽʨʘʤʽʜʠ ʢʦʥʫʩ. ʆʩʢʽʣʴʢʠ 

ʦʙôʻʤ ʢʦʥʫʩʘ ʙʽʣʴʰʝ ʦʙôʻʤʫ ʧʽʨʘʤʽʜʠ, ʪʦ ʷʢʱʦ ʤʠ ʜʦʚʝʜʝʤʦ, 
ʱʦ ʦʙôʻʤ ʢʦʥʫʩʘ ʤʝʥʰʝ ʢʫʙʘ ʪʚʽʨʥʦʾ, ʟʘʜʘʯʘ ʙʫʜʝ ʪʠʤ ʙʽʣʴʰʝ 
ʨʦʟʚôʷʟʘʥʘ ʫ ʚʠʭʽʜʥʦʤʫ ʬʦʨʤʫʣʶʚʘʥʥʽ (ʦʩʢʽʣʴʢʠ ʪʚʽʨʥʘ 
ʢʦʥʫʩʘ ʜʦʨʽʚʥʶʻ ʙʽʯʥʦʤʫ ʨʝʙʨʫ ʧʽʨʘʤʽʜʠ). 
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ɼʣʷ ʢʦʥʫʩʘ ʟʥʘʭʦʜʠʤʦ (ʨʠʩ. 3): 
V = “ OA2 SO =  “ (arcsin )2 cos = “3sin2cos = 

= a3 sin (sincos    “a3sin   =  “a3sin   a3  a3 

ʇʨʠ ʧʽʜʛʦʪʦʚʮʽ ʫʯʥʽʚ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʥʘ ʝʢʩʪʨʝʤʫʤ ʜʦʮʽʣʴʥʦ 
ʧʦʧʝʨʝʜʥʴʦ ʨʦʟʛʣʷʥʫʪʠ ʟʘʜʘʯʫ ʥʘ ʟʥʘʭʦʜʞʝʥʥʷ ʜʦʚʞʠʥ ʩʪʦʨʽʥ ʧʨʷʤʦʢʫʪʥʠʢʘ 
ʽʟ ʟʘʜʘʥʠʤ ʧʝʨʠʤʝʪʨʦʤ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʣʦʱʽ ʘʙʦ ʥʘ ʟʥʘʭʦʜʞʝʥʥʷ 
ʤʽʥʽʤʘʣʴʥʦʛʦ ʧʝʨʠʤʝʪʨʘ ʧʨʷʤʦʢʫʪʥʠʢʘ ʟ ʟʘʜʘʥʦʶ ʧʣʦʱʝʶ. ʎʝ ʜʦʟʚʦʣʠʪʴ 
ʧʨʦʽʣʶʩʪʨʫʚʘʪʠ ʫʯʥʷʤ: ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ (ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʚʘʜʨʘʪʠʯʥʦʾ ʬʫʥʢʮʽʾ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʭʽʜʥʦʾ; ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʥʝʨʽʚʥʦʩʪʽ ʂʦʰʽ ʪʘ ʾʾ ʥʘʩʣʽʜʢʽʚ); ʧʦʢʘʟʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ 
ʢʦʥʢʨʝʪʠʟʘʮʽʾ ʟʘʜʘʯ; ʧʨʦʽʣʶʩʪʨʫʚʘʪʠ ʮʽʣʽʩʥʽʩʪʴ ʤʘʪʝʤʘʪʠʢʠ.  

ɿʘʜʘʯʘ 4. ʗʢʠʡ ʥʘʡʙʽʣʴʰʠʡ ʦʙ'ʻʤ ʤʦʞʝ ʤʘʪʠ ʧʨʷʤʦʢʫʪʥʠʡ 
ʧʘʨʘʣʝʣʝʧʽʧʝʜ, ʜʽʘʛʦʥʘʣʴ ʷʢʦʛʦ ʨʽʚʥʘ ʘ? 

ʈʦʟʚôʷʟʘʥʥʷ. ɼʣʷ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ ʚʠʚʝʜʝʤʦ ʥʝʨʽʚʥʽʩʪʴ, ʱʦ 
ʧʦʚôʷʟʫʻ ʦʙôʻʤ ʧʘʨʘʣʝʣʝʧʽʧʝʜʘ ʟ ʜʦʚʞʠʥʦʶ ʡʦʛʦ ʜʽʘʛʦʥʘʣʽ. ʍʘʡ x, y, z 
ʚʠʤʽʨʠ ʧʘʨʘʣʝʣʝʧʽʧʝʜʘ, ʪʦʜʽ 

3 23 2222222 33 Vzyxzyxa =²++= . 

ʊʘʢʠʤ ʯʠʥʦʤ, ὠ
Ѝ

, ʧʨʠʯʦʤʫ ʨʽʚʥʽʩʪʴ ʩʧʨʘʚʝʜʣʠʚʘ ʣʠʰʝ ʫ 

ʚʠʧʘʜʢʫ ὼ ώ ᾀ. ɿʥʘʯʠʪʴ, ʥʘʡʙʽʣʴʰʠʡ ʦʙôʻʤ ʤʘʻ ʢʫʙ ʟ ʨʝʙʨʦʤ ὼ=
Ѝ
. 

ʋ ʤʝʪʦʜʠʯʥʦʤʫ ʧʣʘʥʽ ʟʘʜʘʯʘ 4 ʜʝʤʦʥʩʪʨʫʻ ʩʧʦʩʽʙ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ 
ʥʘ ʜʦʚʝʜʝʥʥʷ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʟʚʝʜʝʥʥʽ ʜʦ ʚʽʜʦʤʦʾ ʘʣʛʝʙʨʘʾʯʥʦʾ ʥʝʨʽʚʥʦʩʪʽ. 

ʎʝʡ ʧʨʠʡʦʤ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʽ ʙʘʛʘʪʴʦʭ 
ʛʝʦʤʝʪʨʠʯʥʠʭ ʟʘʜʘʯ ʥʘ ʚʽʜʰʫʢʘʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ. 

1. ʄʥʦʛʦʛʨʘʥʥʠʢʠ 
1. ʅʝʭʘʡ ʚ ʧʨʷʤʦʢʫʪʥʦʤʫ ʧʘʨʘʣʝʣʝʧʽʧʝʜʽ V ï ʦʙôʻʤ, S ï ʧʦʚʥʘ 

ʧʦʚʝʨʭʥʷ, ʈ ï ʩʫʤʘ ʨʝʙʝʨ. ɼʦʚʝʩʪʠ, ʱʦ  

ʘ) ὠ ; ʙ) V ʚ) S . 

2. ʗʢʫ ʥʘʡʙʽʣʴʰʫ ʙʽʯʥʫ (ʧʦʚʥʫ) ʧʦʚʝʨʭʥʶ ʤʦʞʝ ʤʘʪʠ ʧʨʷʤʦʢʫʪʥʠʡ 
ʧʘʨʘʣʝʣʝʧʽʧʝʜ, ʜʽʘʛʦʥʘʣʴ ʷʢʦʛʦ ʜʦʨʽʚʥʶʻ ʘ? 

3. ɼʦʚʝʩʪʠ, ʱʦ ʚ ʪʨʠʢʫʪʥʽʡ ʧʨʠʟʤʽ ʧʨʦʪʠ ʙʽʣʴʰʦʾ ʟʘ ʧʣʦʱʝʶ ʙʽʯʥʦʾ 
ʛʨʘʥʽ ʣʝʞʠʪʴ ʙʽʣʴʰʠʡ ʜʚʦʛʨʘʥʥʠʡ ʢʫʪ ʽ ʥʘʚʧʘʢʠ. 
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4. ɼʦʚʝʩʪʠ, ʱʦ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʪʝʪʨʘʝʜʨʽ ὃὄὅὈ  
ὃὄ ὃὅ  ὃὈ  ὄὈ  ὄὅ  ὅὈ . 

5. ɼʦʚʝʩʪʠ, ʱʦ ʩʫʤʘ ʚʽʜʩʪʘʥʝʡ ʚʽʜ ʪʦʯʢʠ, ʨʦʟʪʘʰʦʚʘʥʦʾ ʚʩʝʨʝʜʠʥʽ 
ʪʝʪʨʘʝʜʨʘ, ʜʦ ʡʦʛʦ ʚʝʨʰʠʥ ʙʽʣʴʰʝ ʪʨʝʪʠʥʠ ʩʫʤʠ ʨʝʙʝʨ ʪʝʪʨʘʝʜʨʘ. 

6. ʇʦʢʘʟʘʪʠ, ʱʦ ʩʫʤʘ ʚʽʜʩʪʘʥʝʡ ʚʽʜ ʜʦʚʽʣʴʥʦʾ ʪʦʯʢʠ, ʚʟʷʪʦʾ ʚʩʝʨʝʜʠʥʽ 
ʪʝʪʨʘʝʜʨʘ (ʘʙʦ ʥʘ ʡʦʛʦ ʛʨʘʥʽ), ʜʦ ʛʨʘʥʝʡ ʪʝʪʨʘʝʜʨʘ ʨʦʟʤʽʱʝʥʘ ʤʽʞ 
ʥʘʡʤʝʥʰʦʶ ʽ ʥʘʡʙʽʣʴʰʦʶ ʚʠʩʦʪʘʤʠ ʪʝʪʨʘʝʜʨʘ. 

7. ɼʦʚʝʩʪʠ, ʱʦ ʩʫʤʘ ʚʩʽʭ ʤʝʜʽʘʥ ʪʝʪʨʘʝʜʨʘ ʤʝʥʰʝ , ʘʣʝ ʙʽʣʴʰʝ  

ʩʫʤʠ ʚʩʽʭ ʡʦʛʦ ʨʝʙʝʨ. 
8. ʅʝʭʘʡ a, b, c i h ï ʚʽʜʧʦʚʽʜʥʦ ʨʝʙʨʘ ʽ ʚʠʩʦʪʘ ʧʨʷʤʦʢʫʪʥʦʛʦ ʪʝʪʨʘʝʜʨʘ, 

ʱʦ ʚʠʭʦʜʷʪʴ ʽʟ ʚʝʨʰʠʥʠ ʡʦʛʦ ʧʨʷʤʦʛʦ ʪʨʠʛʨʘʥʥʦʛʦ ʢʫʪʘ. ɼʦʚʝʩʪʠ, ʱʦ 

ʘ) Ѝ ; b) ὥὦὧ ЍςχὬ .  

9. ʇʝʨʝʚʽʨʠʪʠ, ʱʦ ʧʣʦʱʘ ʛʨʘʥʽ, ʱʦ ʣʝʞʠʪʴ ʧʨʦʪʠ ʧʨʷʤʦʛʦ 
ʪʨʠʛʨʘʥʥʦʛʦ ʢʫʪʘ ʧʨʷʤʦʢʫʪʥʦʛʦ ʪʝʪʨʘʝʜʨʘ, ʥʝ ʤʝʥʰʝ 

Ѝ
 ʩʫʤʠ ʧʣʦʱ ʪʨʴʦʭ 

ʽʥʰʠʭ ʡʦʛʦ ʛʨʘʥʝʡ. 
10. ʉʦʥʮʝ ʥʘ ʝʢʚʘʪʦʨʽ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʝʥʽʪʽ. ʗʢ ʪʨʝʙʘ ʨʦʟʪʘʰʫʚʘʪʠ 

ʩʽʨʥʠʢʦʚʫ ʢʦʨʦʙʢʫ, ʱʦʙ ʡʦʛʦ ʪʽʥʴ ʥʘ ʩʪʦʣʽ ʟʘʢʨʠʚʘʣʘ ʥʘʡʙʽʣʴʰʫ ʧʣʦʱʫ ? 
11. ɼʦʚʝʩʪʠ, ʱʦ ʽʩʥʫʻ ʪʨʠʢʫʪʥʘ ʧʽʨʘʤʽʜʘ, ʧôʷʪʴ ʨʝʙʝʨ ʷʢʦʾ 

ʜʦʨʽʚʥʶʶʪʴ ʜʘʥʦʤʫ ʚʽʜʨʽʟʢʫ ʘ. ʋ ʷʢʠʭ ʤʝʞʘʭ ʟʤʽʥʶʻʪʴʩʷ ʾʾ ʰʦʩʪʝ ʨʝʙʨʦ? 
12. ɼʦʚʝʩʪʠ, ʱʦ ʜʚʦʛʨʘʥʥʠʡ ʢʫʪ ʧʨʠ ʙʽʯʥʦʤʫ ʨʝʙʨʽ ʧʨʘʚʠʣʴʥʦʾ 

ʯʦʪʠʨʠʢʫʪʥʦʾ ʧʽʨʘʤʽʜʠ ʟʘʚʞʜʠ ʪʫʧʠʡ. 
13. ʇʦʢʘʟʘʪʠ, ʱʦ, ʷʢʱʦ ʚʩʽ 6 ʜʚʦʛʨʘʥʥʠʭ ʢʫʪʽʚ ʪʝʪʨʘʝʜʨʘ ʛʦʩʪʨʽ, ʪʦ ʽ 

ʚʩʽ 12 ʡʦʛʦ ʧʣʦʩʢʠʭ ʢʫʪʽʚ ï ʛʦʩʪʨʽ. 
14. ʆʜʥʘ ʽʟ ʜʚʦʭ ʪʨʠʢʫʪʥʠʭ ʧʽʨʘʤʽʜ ʽʟ ʩʧʽʣʴʥʦʶ ʦʩʥʦʚʦʶ ʨʦʟʤʽʱʝʥʘ ʚ 

ʩʝʨʝʜʠʥʽ ʽʥʰʦʾ. ɼʦʚʝʩʪʠ, ʱʦ ʩʫʤʘ ʧʣʦʩʢʠʭ ʢʫʪʽʚ ʧʨʠ ʚʝʨʰʠʥʽ ʚʥʫʪʨʽʰʥʴʦʾ 
ʧʽʨʘʤʽʜʠ ʙʽʣʴʰʝ, ʥʽʞ ʩʫʤʘ ʧʣʦʩʢʠʭ ʢʫʪʽʚ ʧʨʠ ʚʝʨʰʠʥʽ ʟʦʚʥʽʰʥʴʦʾ. 

15. ʅʘ ʧʦʚʝʨʭʥʽ ʢʫʙʘ ʟʥʘʡʪʠ ʚʩʽ ʪʦʯʢʠ, ʽʟ ʷʢʠʭ ʜʘʥʫ ʜʽʘʛʦʥʘʣʴ ʢʫʙʘ 
ʚʠʜʥʦ ʧʽʜ ʥʘʡʤʝʥʰʠʤ ʢʫʪʦʤ (ʢʽʥʮʽ ʜʽʘʛʦʥʘʣʽ ʥʝ ʨʦʟʛʣʷʜʘʪʠ). ʏʦʤʫ 
ʜʦʨʽʚʥʶʻ ʮʝʡ ʢʫʪ? 

2. ʂʨʫʛʣʽ ʪʽʣʘ 
16. ɼʦʚʝʩʪʠ, ʱʦ ʢʫʪ ʤʽʞ ʙʫʜʴ-ʷʢʠʤʠ ʪʚʽʨʥʠʤʠ ʢʦʥʫʩʘ ʥʝ ʙʽʣʴʰʝ ʢʫʪʘ 

ʧʨʠ ʚʝʨʰʠʥʽ ʡʦʛʦ ʦʩʴʦʚʦʛʦ ʧʝʨʝʪʠʥʫ. 
17. ɯʟ ʚʩʽʭ ʧʣʦʩʢʠʭ ʧʝʨʝʪʠʥʽʚ ʢʦʥʫʩʘ, ʧʨʦʚʝʜʝʥʠʭ ʯʝʨʝʟ ʡʦʛʦ 

ʚʝʨʰʠʥʫ, ʟʥʘʡʪʠ ʧʝʨʝʪʠʥ, ʱʦ ʤʘʻ ʥʘʡʙʽʣʴʰʫ ʧʣʦʱʫ. 
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18. ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ʦʙ'ʻʤʫ ʢʦʥʽʯʥʦʾ ʢʫʧʠ ʥʘ ʧʨʘʢʪʠʮʽ ʯʘʩʪʦ 

ʢʦʨʠʩʪʫʻʪʴʩʷ ʦʜʥʽʻʶ ʟ ʜʚʦʭ ʥʘʙʣʠʞʝʥʠʭ ʬʦʨʤʫʣ: V ʘʙʦ V ,  

ʜʝ ʘ ï ʜʦʚʞʠʥʘ ʪʚʽʨʥʦʾ, b ï ʜʦʚʞʠʥʘ ʧʝʨʝʢʠʜʢʠ. ʇʦʷʩʥʠʪʠ ʧʦʭʦʜʞʝʥʥʷ ʮʠʭ 
ʬʦʨʤʫʣ ʽ ʚʩʪʘʥʦʚʠʪʠ, ʷʢʘ ʟ ʥʠʭ ʪʦʯʥʽʰʘ. 

19. ʇʨʷʤʦʢʫʪʥʠʢ ʽ ʨʽʚʥʦʙʽʯʥʘ ʪʨʘʧʝʮʽʷ ʨʦʟʤʽʱʝʥʽ ʪʘʢ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ 
ʤʘʣ. 4 (ʤʘʶʪʴ ʩʧʽʣʴʥʫ ʚʽʩʴ ʩʠʤʝʪʨʽʾ ʽ ʦʜʥʫ ʽ ʪʫ ʞ ʚʠʩʦʪʫ ʽ 
ʧʣʦʱʫ). ʇʨʠ ʦʙʝʨʪʘʥʥʽ ʜʦʚʢʦʣʘ ʦʩʽ ʩʠʤʝʪʨʽʾ ʧʨʷʤʦʢʫʪʥʠʢ 
ʦʧʠʩʫʻ ʮʠʣʽʥʜʨ, ʘ ʪʨʘʧʝʮʽʷ ï ʟʨʽʟʘʥʠʡ ʢʦʥʫʩ. ʗʢʝ ʟ ʮʠʭ 
ʜʚʦʭ ʪʽʣ ʤʘʻ ʙʽʣʴʰʠʡ ʦʙôʻʤ? 

20. ʗʢʱʦ ʧʨʠʙʣʠʟʥʦ ʦʙʯʠʩʣʠʪʠ ʦʙôʻʤ ʟʨʽʟʘʥʦʛʦ 
ʢʦʥʫʩʘ, ʧʦ ʬʦʨʤʫʣʽ V  “ὌὙὶ, ʪʦ ʷʢʝ ʚʠʡʜʝ ʥʘʙʣʠʞʝʥʥʷ: 

ʟ ʥʝʜʦʩʪʘʯʝʶ ʘʙʦ ʥʘʜʣʠʰʢʦʤ? ʇʦʷʩʥʽʪʴ ʧʦʭʦʜʞʝʥʥʷ ʮʽʻʾ ʥʘʙʣʠʞʝʥʦʾ 
ʬʦʨʤʫʣʠ. 

21. ʗʢʱʦ ʮʠʣʽʥʜʨ ʽ ʢʦʥʫʩ ʤʘʶʪʴ ʨʽʚʥʽ ʦʩʥʦʚʠ ʽ ʨʽʚʥʽ ʚʠʩʦʪʠ, ʪʦ 
ʙʽʯʥʘ ʧʦʚʝʨʭʥʷ ʢʦʥʫʩʘ ʙʽʣʴʰʝ ʧʦʣʦʚʠʥʠ ʙʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ 
(ʜʦʚʝʩʪʠ). 

22. ɼʦʚʝʩʪʠ, ʱʦ ʜʣʷ ʦʙôʻʤʫ V ʢʫʣʴʦʚʦʛʦ ʩʝʛʤʝʥʪʫ ʚʠʩʦʪʠ ʅ, 
ʚʽʜʨʽʟʘʥʦʛʦ ʚʽʜ ʢʫʣʽ ʨʘʜʽʫʩʫ R, ʩʧʨʘʚʝʜʣʠʚʘ ʦʮʽʥʢʘ: 6 ʌ2 (. 

23. ʈʽʟʥʦʩʪʦʨʦʥʥʽʡ ʪʨʠʢʫʪʥʠʢ ʧʦʩʣʽʜʦʚʥʦ ʦʙʝʨʪʘʻʪʴʩʷ ʜʦʚʢʦʣʘ 
ʢʦʞʥʦʾ ʽʟ ʩʪʦʨʽʥ. ʆʙôʻʤ ʷʢʦʛʦ ʟ ʦʪʨʠʤʘʥʠʭ ʪʽʣ ʥʘʡʙʽʣʴʰʠʡ? ʥʘʡʤʝʥʰʠʡ? 

24. ʂʦʩʤʦʥʘʚʪ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʢʨʘʶ ʢʦʥʽʯʥʦʛʦ ʢʨʘʪʝʨʘ ʽ ʧʦʚʠʥʝʥ 
ʧʦʪʨʘʧʠʪʠ ʚ ʜʽʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʣʝʞʥʫ ʪʦʯʢʫ. ʗʢʱʦ ʚʽʥ ʧʽʜʝ ʧʨʷʤʦ, ʪʦ ʡʦʛʦ 
ʰʣʷʭ ʙʫʜʝ 2000 ʤ, ʘ ʷʢʱʦ ʧʦ ʢʨʘʶ ʢʨʘʪʝʨʘ ï ʪʦ  ʤ. ɿʥʘʡʪʠ ʜʦʚʞʠʥʫ 

ʥʘʡʢʦʨʦʪʰʦʾ ʜʦʨʦʛʠ. 
3. ʂʦʤʙʽʥʘʮʽʾ ʪʽʣ 
25. ʅʝʭʘʡ ʚ ʪʨʠʢʫʪʥʫ ʧʽʨʘʤʽʜʫ ʚʧʠʩʘʥʠʡ ʢʫʙ ʪʘʢ, ʱʦ ʯʦʪʠʨʠ ʡʦʛʦ 

ʚʝʨʰʠʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʧʽʨʘʤʽʜʠ, ʘ ʯʦʪʠʨʠ ï ʥʘ ʙʽʯʥʠʭ ʛʨʘʥʷʭ. 
ɼʦʚʝʩʪʠ, ʱʦ ʨʝʙʨʦ ʢʫʙʘ ʘ ʽ ʨʘʜʽʫʩ ʚʧʠʩʘʥʦʛʦ ʚ ʧʽʨʘʤʽʜʫ ʢʫʣʽ r ʟʚôʷʟʘʥʽ 

ʥʝʨʽʚʥʽʩʪʶ Ѝ ὶ ὥ ςὶ. 

26. ʇʦʢʘʟʘʪʠ, ʱʦ ʷʢʱʦ ʩʬʝʨʘ ʚʧʠʩʘʥʘ ʚ ʟʨʽʟʘʥʠʡ ʢʦʥʫʩ, ʪʦ ʧʦʚʝʨʭʥʷ 
ʮʽʻʾ ʩʬʝʨʠ ʤʝʥʰʝ ʙʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʢʦʥʫʩʘ. 

27. ɼʦʚʝʩʪʠ, ʱʦ ʷʢʱʦ ʚ ʟʨʽʟʘʥʠʡ ʢʦʥʫʩ ʤʦʞʥʘ ʚʧʠʩʘʪʠ ʢʫʣʶ, ʪʦ ʦʙôʻʤ 
ʮʽʻʾ ʢʫʣʽ ʤʝʥʰʝ ʦʙôʻʤʫ ʢʦʥʫʩʘ. 

ʈʠʩ. 4 

¶ ¶ 
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28. ʅʝʭʘʡ ʥʘʚʢʦʣʦ ʩʬʝʨʠ ʨʘʜʽʫʩʫ r ʦʧʠʩʘʥʘ ʧʨʘʚʠʣʴʥʘ ʪʨʠʢʫʪʥʘ 
ʧʽʨʘʤʽʜʘ. ʇʦʟʥʘʯʠʤʦ ʯʝʨʝʟ V, S, P ʚʽʜʧʦʚʽʜʥʦ ʦʙôʻʤ, ʧʦʚʥʫ ʧʦʚʝʨʭʥʶ ʽ ʩʫʤʫ 
ʨʝʙʝʨ ʧʽʨʘʤʽʜʠ. ʇʝʨʝʚʽʨʠʪʠ ʩʧʨʘʚʝʜʣʠʚʽʩʪʴ ʥʝʨʽʚʥʦʩʪʝʡ 

ʘ) ὠ ψЍσὶ ; b) Ὓ ςτЍσὶ ; ʩ) ὖ ρςЍφ ɇ ὶ. 
29. ʋ ʪʝʪʨʘʝʜʨ ʚʧʠʩʘʥʘ ʢʫʣʷ ʨʘʜʽʫʩʫ r. ʇʦʢʘʟʘʪʠ, ʱʦ ʷʢʱʦ h ʽ H ï 

ʚʽʜʧʦʚʽʜʥʦ ʥʘʡʤʝʥʰʘ ʽ ʥʘʡʙʽʣʴʰʘ ʚʠʩʦʪʘ ʪʝʪʨʘʝʜʨʘ, ʪʦ.   r   

30. ʅʘʚʢʦʣʦ ʩʬʝʨʠ ʦʧʠʩʘʥʽ ʮʠʣʽʥʜʨ ʽ ʟʨʽʟʘʥʠʡ ʢʦʥʫʩ. ʑʦ ʙʽʣʴʰʝ: 
ʩʫʤʘ ʧʣʦʱ ʦʩʥʦʚ ʢʦʥʫʩʘ ʯʠ ʩʫʤʘ ʧʣʦʱ ʦʩʥʦʚ ʮʠʣʽʥʜʨʘ? 

31. ʅʝʭʘʡ ʚ ʢʦʥʫʩ ʽʟ ʪʚʽʨʥʦʶ l ʚʧʠʩʘʥʠʡ ʮʠʣʽʥʜʨ ʙʽʯʥʦʾ ʧʦʚʝʨʭʥʽ S. 

ɼʦʚʝʩʪʠ, ʱʦ. S   

32. ʇʦʢʘʟʘʪʠ, ʱʦ ʷʢʱʦ ʚ ʩʬʝʨʫ ʚʧʠʩʘʥʠʡ ʮʠʣʽʥʜʨ, ʪʦ ʡʦʛʦ ʙʽʯʥʘ 
ʧʦʚʝʨʭʥʷ ʥʝ ʧʝʨʝʙʽʣʴʰʫʻ ʧʦʣʦʚʠʥʠ ʧʦʚʝʨʭʥʽ ʩʬʝʨʠ. 

33. ɺ ʢʫʣʶ ʦʙôʻʤʫ V ʚʧʠʩʘʥʠʡ ʢʦʥʫʩ ʦʙôʻʤʫ V1, ɼʦʚʝʩʪʠ, ʱʦ ὠ ὠ. 

ʇʨʠ ʷʢʽʡ ʫʤʦʚʽ ʚʠʢʦʥʫʻʪʴʩʷ ʨʽʚʥʽʩʪʴ? 
34. ʅʝʭʘʡ Ὓ  ʽ Ὓ  ï ʚʽʜʧʦʚʽʜʥʦ ʧʦʚʥʽ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʘ ʽ ʢʦʥʫʩʘ, 

ʦʧʠʩʘʥʠʭ ʙʽʣʷ ʦʜʥʽʻʾ ʽ ʪʽʻʾ ʞ ʩʬʝʨʠ. ɼʦʚʝʩʪʠ, ʱʦ Ὓ Ὓ . 

35. ʅʝʭʘʡ V ʽ V1 ï ʦʙôʻʤʠ ʮʠʣʽʥʜʨʘ ʽ ʢʦʥʫʩʘ, ʦʧʠʩʘʥʠʭ ʙʽʣʷ ʦʜʥʽʻʾ ʽ 
ʪʽʻʾ ʞ ʩʬʝʨʠ. ɼʦʚʝʩʪʠ, ʱʦ ὠ ὠ . 

36. ʅʝʭʘʡ ʚ ʩʬʝʨʫ ʨʘʜʽʫʩʫ R ʚʧʠʩʘʥʘ ʧʨʘʚʠʣʴʥʘ ʪʨʠʢʫʪʥʘ ʧʽʨʘʤʽʜʘ. 
ʇʦʢʘʟʘʪʠ, ʱʦ ʜʣʷ ʡʦʛʦ ʦʙôʻʤʫ V, ʧʦʚʥʦʾ ʧʦʚʝʨʭʥʽ S ʽ ʩʫʤʠ ʨʝʙʝʨ ʈ 

ʩʧʨʘʚʝʜʣʠʚʽ ʦʮʽʥʢʠ: ʘ) V  Ѝ  R3; b) S  Ѝ  R2; ʩ) P τЍφ R. ɿʘ ʷʢʠʭ ʫʤʦʚ 

ʜʦʩʷʛʘʻʪʴʩʷ ʨʽʚʥʽʩʪʴ? 
37. ɺ ʢʦʥʫʩ ʟ ʨʘʜʽʫʩʦʤ ʦʩʥʦʚʠ R ʽ ʚʠʩʦʪʦʶ ʅ ʚʧʠʩʘʥʠʡ ʮʠʣʽʥʜʨ ʟ 

ʨʘʜʽʫʩʦʤ r ʽ ʚʠʩʦʪʦʶ h. ʇʦʢʘʟʘʪʠ, ʱʦ.    . 

38. ɼʦʚʝʩʪʠ, ʱʦ ʨʘʜʽʫʩ ʢʫʣʽ, ʚʧʠʩʘʥʦʾ ʚ ʟʨʽʟʘʥʠʡ ʢʦʥʫʩ, ʤʝʥʰʝ 
ʧʽʚʩʫʤʠ ʨʘʜʽʫʩʽʚ ʦʩʥʦʚ ʢʦʥʫʩʘ. 

ɺʠʩʥʦʚʢʠ. ʇʽʜʩʫʤʦʚʫʶʯʠ, ʧʨʠʛʘʜʘʻʤʦ ʩʣʦʚʘ ɼ.ʇʦʡʘ: çʑʦ ʦʟʥʘʯʘʻ 
ʚʦʣʦʜʽʥʥʷ ʤʘʪʝʤʘʪʠʢʦʶ? ʎʝ ʚʤʽʥʥʷ ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʜʘʯʽ, ʧʨʠʯʦʤʫ ʥʝ ʪʽʣʴʢʠ 
ʩʪʘʥʜʘʨʪʥʽ, ʘʣʝ ʡ ʪʽ, ʷʢʽ ʚʠʤʘʛʘʶʪʴ ʧʝʚʥʦʾ ʥʝʟʘʣʝʞʥʦʩʪʽ ʤʠʩʣʝʥʥʷ, 
ʟʜʦʨʦʚʦʛʦ ʛʣʫʟʜʫ, ʦʨʠʛʽʥʘʣʴʥʦʩʪʽ, ʚʠʥʘʭʽʜʣʠʚʦʩʪʽ. ʊʦʤʫ ʧʝʨʰʝ ʽ ʛʦʣʦʚʥʝ 
ʟʘʚʜʘʥʥʷ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ ʩʝʨʝʜʥʴʦʾ ʰʢʦʣʠ ï ʘʢʮʝʥʪʫʚʘʪʠ ʥʘ 
ʤʝʪʦʜʠʯʥʦʤʫ ʘʩʧʝʢʪʽ ʧʨʦʮʝʩʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯè [5, 16]. ɻʝʦʤʝʪʨʠʯʥʽ 
ʟʘʜʘʯʽ ʥʘ ʜʦʚʝʜʝʥʥʷ ʥʝʨʽʚʥʦʩʪʝʡ ʧʦʚʥʦʶ ʤʽʨʦʶ ʜʦʟʚʦʣʷʶʪʴ ʨʝʘʣʽʟʫʚʘʪʠ ʮʽ 
ʩʣʦʚʘ ʚʝʣʠʢʦʛʦ ʧʝʜʘʛʦʛʘ ʽ ʤʘʪʝʤʘʪʠʢʘ. 
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ʈɽɿʖʄɽ 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʩʧʦʩʦʙʳ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʥʝʨʘʚʝʥʩʪʚ ʚ ʧʨʦʬʠʣʴʥʦʡ ʰʢʦʣʝ. ʇʦʜʘʥ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 
ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʪʝʨʝʦʤʝʪʨʠʠ ʢʘʢ ʥʘ ʫʨʦʢʝ, ʪʘʢ ʠ ʚʦ ʚʥʝʢʣʘʩʩʥʦʡ 
ʨʘʙʦʪʝ ʧʦ ʧʨʝʜʤʝʪʫ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʠʥʮʠʧ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʥʝʨʘʚʝʥʩʪʚʘ, 
ʧʨʦʬʠʣʴʥʘʷ ʰʢʦʣʘ, ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʟʘʜʘʯʘ. 

SUMMARY 
In this article the basic methods of proving to of geometrical inequalities are 

considered at type school. Material which can be used for the study of stereometry both on a 
lesson is given and to extracurricular work from an object. 

Key words: principle of leading to, geometrical inequalities, type school, geometrical tasks. 
 
 

ʋɼʂ 371.315.6:51 
ɯ. ɺ. ɻʦʥʯʘʨʦʚʘ 

ɼʦʥʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ʄʆʊʀɺɸʎɯʁʅʆ-ɼɯɸɻʅʆʉʊʀʏʅʀʁ ɽʊɸʇ ʌʆʈʄʋɺɸʅʅʗ 
ɽɺʈʀʉʊʀʏʅʀʍ ʋʄɯʅʔ ʋʏʅɯɺ ʅɸ ʌɸʂʋʃʔʊɸʊʀɺʅʀʍ 

ɿɸʅʗʊʊʗʍ ɿ ʄɸʊɽʄɸʊʀʂʀ 
 

ʄʦʪʠʚʘʮʽʡʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʝʪʘʧ ʬʦʨʤʫʚʘʥʥʷ ʝʚʨʠʩʪʠʯʥʠʭ ʫʤʽʥʴ ʫʯʥʽʚ ʥʘ 
ʬʘʢʫʣʴʪʘʪʠʚʥʠʭ ʟʘʥʷʪʪʷʭ ʟ ʤʘʪʝʤʘʪʠʢʠ. ʈʦʟʛʣʷʥʫʪʦ ʧʝʨʰʠʡ ʝʪʘʧ ʬʦʨʤʫʚʘʥʥʷ 
ʝʚʨʠʩʪʠʯʥʠʭ ʫʤʽʥʴ ʫʯʥʽʚ ʥʘ ʬʘʢʫʣʴʪʘʪʠʚʥʠʭ ʟʘʥʷʪʪʷʭ ʟ ʤʘʪʝʤʘʪʠʢʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʦʪʠʚʘʮʽʡʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʝʪʘʧ, ʝʚʨʠʩʪʠʯʥʽ ʫʤʽʥʥʷ, 
ʬʘʢʫʣʴʪʘʪʠʚʥʽ ʟʘʥʷʪʪʷ ʟ ʤʘʪʝʤʘʪʠʢʠ.  

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʋʢʨʘʾʥʠ ʫ 
ʛʘʣʫʟʽ ʦʩʚʽʪʠ ʟʜʽʡʩʥʶʻʪʴʩʷ, ʟʦʢʨʝʤʘ, ʧʝʨʝʛʣʷʜ ʮʽʥʥʦʩʪʝʡ ʟ ʧʦʟʠʮʽʡ 
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ʧʽʜʛʦʪʦʚʢʠ ʤʦʣʦʜʽ ʜʦ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ, ʥʘʙʫʪʠʭ ʫ ʧʨʦʮʝʩʽ 
ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɿʘʨʘʟ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʭʘʨʘʢʪʝʨʥʠʤʠ 
ʨʠʩʘʤʠ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʩʪʘʣʠ ʛʫʤʘʥʽʟʘʮʽʷ, ʛʫʤʘʥʽʪʘʨʠʟʘʮʽʷ ʡ 
ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʥʘʚʯʘʥʥʷ. 

ɻʫʤʘʥʽʪʘʨʠʟʘʮʽʷ ʰʢʽʣʴʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʨʝʘʣʽʟʫʻʪʴʩʷ ʷʢ 
ʛʫʤʘʥʽʪʘʨʥʘ ʦʨʽʻʥʪʘʮʽʷ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʷʢʘ ʚʠʨʘʞʘʻʪʴʩʷ, ʫʤʦʚʥʦ 
ʢʘʞʫʯʠ, ʪʝʟʦʶ çʥʝ ʫʯʝʥʴ ʜʣʷ ʤʘʪʝʤʘʪʠʢʠ, ʘ ʤʘʪʝʤʘʪʠʢʘ ʜʣʷ ʫʯʥʷè, ʱʦ 
ʦʟʥʘʯʘʻ ʧʦʩʪʘʥʦʚʢʫ ʘʢʮʝʥʪʫ ʥʘ ʦʩʦʙʠʩʪʽʩʪʴ, ʥʘ ʣʶʜʠʥʫ. ʎʠʤ ʚʠʟʥʘʯʘʻʪʴʩʷ 
ʧʝʨʝʭʽʜ ʚʽʜ ʧʨʠʥʮʠʧʫ çʚʩʷ ʤʘʪʝʤʘʪʠʢʘ ʜʣʷ ʚʩʽʭè ʫ ʚʨʘʭʫʚʘʥʥʽ 
ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʩʦʙʠʩʪʦʩʪʽ ï ʜʣʷ ʯʦʛʦ ʢʦʥʢʨʝʪʥʦʤʫ ʫʯʥʝʚʽ 
ʧʦʪʨʽʙʥʘ ʡ ʙʫʜʝ ʧʦʪʨʽʙʥʘ ʥʘʜʘʣʽ ʤʘʪʝʤʘʪʠʢʘ, ʚ ʷʢʠʭ ʤʝʞʘʭ ʽ ʥʘ ʷʢʦʤʫ ʨʽʚʥʽ 
ʚʽʥ ʭʦʯʝ ʡ/ʘʙʦ ʤʦʞʝ ʾʾ ʦʩʚʦʾʪʠ, ʜʦ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʢʫʨʩʫ çʤʘʪʝʤʘʪʠʢʠ ʜʣʷ 
ʚʩʽʭè, ʘʙʦ, ʪʦʯʥʽʰʝ, çʤʘʪʝʤʘʪʠʢʠ ʜʣʷ ʢʦʞʥʦʛʦè [3].  

ʉʘʤʝ ʪʦʤʫ ʷʢ ʦʩʥʦʚʦʧʦʣʦʞʥʠʡ ʧʨʠʥʮʠʧ ʥʦʚʦʾ ʢʦʥʮʝʧʮʽʾ ʰʢʽʣʴʥʦʾ 
ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʚ ʘʩʧʝʢʪʽ çʤʘʪʝʤʘʪʠʢʘ ʜʣʷ ʢʦʞʥʦʛʦè ʥʘ ʧʝʨʰʠʡ ʧʣʘʥ 
ʚʠʩʫʚʘʻʪʴʩʷ ʧʨʠʥʮʠʧ ʧʨʽʦʨʠʪʝʪʫ ʨʦʟʚʠʚʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʫ ʥʘʚʯʘʥʥʽ 
ʤʘʪʝʤʘʪʠʢʠ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʦʨʽʻʥʪʦʚʘʥʝ ʥʝ ʩʪʽʣʴʢʠ 
ʥʘ ʚʣʘʩʥʝ ʤʘʪʝʤʘʪʠʯʥʫ ʦʩʚʽʪʫ (ʫ ʚʫʟʴʢʦʤʫ ʩʝʥʩʽ ʩʣʦʚʘ), ʩʢʽʣʴʢʠ ʥʘ ʦʩʚʽʪʫ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʤʘʪʠʢʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʧʨʠʥʮʠʧʫ ʛʦʣʦʚʥʠʤ 
ʟʘʚʜʘʥʥʷʤ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʩʪʘʻ ʥʝ ʚʠʚʯʝʥʥʷ ʦʩʥʦʚ ʤʘʪʝʤʘʪʠʯʥʦʾ 
ʥʘʫʢʠ ʷʢ ʪʘʢʦʾ, ʘ ʟʘʛʘʣʴʥʦʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ï ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʫ 
ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʷʢʦʩʪʝʡ ʤʠʩʣʝʥʥʷ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 
ʧʦʚʥʦʮʽʥʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʣʶʜʠʥʠ ʚ ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ, ʜʣʷ 
ʜʠʥʘʤʽʯʥʦʾ ʘʜʘʧʪʘʮʽʾ ʣʶʜʠʥʠ ʜʦ ʮʴʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ [3]. ɺʘʞʣʠʚʦʶ ʫʤʦʚʦʶ 
ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʻ ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʝʚʨʠʩʪʠʯʥʠʭ ʫʤʽʥʴ. 

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʦʙʣʝʤʽ ʬʦʨʤʫʚʘʥʥʷ ʝʚʨʠʩʪʠʯʥʠʭ 
ʫʤʽʥʴ ʧʨʠʜʽʣʷʣʠ ʫʚʘʛʫ ʪʘʢʽ ʜʦʩʣʽʜʥʠʢʠ, ʷʢ ʂ.ɺ. ɺʣʘʩʝʥʢʦ, ɺ.ɹ. ʄʽʣʫʰʝʚ, 
ʊ. ʈʽʙʦ, ʆ.ɯ. ʉʢʘʬʘ ʪʘ ʽʥ. ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʦʙʣʝʤʘ ʬʦʨʤʫʚʘʥʥʷ 
ʝʚʨʠʩʪʠʯʥʠʭ ʫʤʽʥʴ ʩʪʘʣʘ ʧʨʝʜʤʝʪʦʤ ʥʘʫʢʦʚʦʛʦ ʽʥʪʝʨʝʩʫ ʆ.ʖ. ɹʦʥʜʘʨʝʚʦʾ 
ʪʘ ʊ.ɺ. ʄʘʢʩʠʤʦʚʦʾ. ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʩʚʷʯʝʥʘ ʧʨʦʙʣʝʤʽ 
ʬʦʨʤʫʚʘʥʥʷ ʝʚʨʠʩʪʠʯʥʠʭ ʫʤʽʥʴ ʫʯʥʽʚ ʦʩʥʦʚʥʦʾ ʰʢʦʣʠ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ 
ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʩʪʫʜʝʥʪʽʚ ʪʝʭʥʽʯʥʠʭ ʚʫʟʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʣʠʰʘʶʪʴʩʷ 
ʥʝʜʦʩʪʘʪʥʴʦ ʨʦʟʨʦʙʣʝʥʠʤʠ ʧʠʪʘʥʥʷ ʤʝʪʦʜʠʢʠ ʬʦʨʤʫʚʘʥʥʷ ʝʚʨʠʩʪʠʯʥʠʭ 
ʫʤʽʥʴ ʫʯʥʽʚ ʦʩʥʦʚʥʦʾ ʰʢʦʣʠ ʥʘ ʬʘʢʫʣʴʪʘʪʠʚʥʠʭ ʟʘʥʷʪʪʷʭ ʟ ʤʘʪʝʤʘʪʠʢʠ. 

ʆʪʞʝ, ʤʝʪʦʶ ʩʪʘʪʪʽ ʻ ʚʠʩʚʽʪʣʝʥʥʷ ʦʜʥʦʛʦ ʟ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ 
ʬʦʨʤʫʚʘʥʥʷ ʝʚʨʠʩʪʠʯʥʠʭ ʫʤʽʥʴ ʫʯʥʽʚ ʦʩʥʦʚʥʦʾ ʰʢʦʣʠ ʥʘ ʬʘʢʫʣʴʪʘʪʠʚʥʠʭ 
ʟʘʥʷʪʪʷʭ ʟ ʤʘʪʝʤʘʪʠʢʠ ï ʤʦʪʠʚʘʮʽʡʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ. 
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ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʅʘʤʠ ʩʪʚʦʨʝʥʘ ʩʧʝʮʽʘʣʴʥʘ ʬʦʨʤʘ ʜʣʷ 
ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʝʚʨʠʩʪʠʯʥʠʭ ʫʤʽʥʴ ï ʝʚʨʠʩʪʠʯʥʠʡ 
ʬʘʢʫʣʴʪʘʪʠʚ ï ʬʘʢʫʣʴʪʘʪʠʚ, ʱʦ ʦʨʽʻʥʪʫʻ ʫʯʥʽʚ ʥʘ ʧʦʰʫʢ ʽ ʥʘʙʫʪʪʷ ʥʦʚʠʭ 
ʟʥʘʥʴ, ʫʤʽʥʴ, ʩʧʦʩʦʙʽʚ ʜʽʷʣʴʥʦʩʪʽ, ʦʩʦʙʠʩʪʽʩʥʠʭ ʷʢʦʩʪʝʡ, ʤʘʪʝʨʽʘʣʽʟʦʚʘʥʠʭ 
ʧʨʦʜʫʢʪʽʚ ʦʩʚʽʪʠ ʰʣʷʭʦʤ ʚʽʜʢʨʠʪʪʷ, ʚʣʘʩʥʦʛʦ ʧʨʦʥʠʢʥʝʥʥʷ, ʢʦʥʩʪʨʫʶʚʘʥʥʷ 
ʫʯʥʝʤ ʩʚʦʻʾ ʦʩʚʽʪʥʴʦʾ ʪʨʘʻʢʪʦʨʽʾ ʚ ʤʘʪʝʤʘʪʠʮʽ [1]. 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʙʣʦʢʠ ʜʣʷ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʩʠʩʪʝʤʠ ʟʘʥʷʪʴ ʝʚʨʠʩʪʠʯʥʦʛʦ 
ʬʘʢʫʣʴʪʘʪʠʚʫ (ʚʩʪʫʧʥʽ ʟʘʥʷʪʪʷ, ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ, ʪʨʝʥʽʥʛ, ʢʦʥʪʨʦʣʴ, 
ʨʝʬʣʝʢʩʽʷ) ʤʠ ʨʦʟʛʣʷʜʘʻʤʦ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʝʪʘʧʽʚ ʬʦʨʤʫʚʘʥʥʷ 
ʝʚʨʠʩʪʠʯʥʠʭ ʫʤʽʥʴ (ʤʦʪʠʚʘʮʽʡʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʠʡ, ʝʪʘʧ çʟʘʥʫʨʝʥʥʷè ʚ 
ʝʚʨʠʩʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ, ʩʘʤʦʩʪʽʡʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʚʨʠʩʪʠʯʥʠʭ ʧʨʠʡʦʤʽʚ, 
ʨʝʬʣʝʢʩʠʚʥʦ-ʦʮʽʥʶʚʘʣʴʥʠʡ). 

ʉʘʤʝ ʥʘ ʚʩʪʫʧʥʠʭ ʟʘʥʷʪʪʷʭ ʝʚʨʠʩʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʘʪʠʚʫ ʟʜʽʡʩʥʶʻʪʴʩʷ 
ʧʝʨʰʠʡ ʝʪʘʧ ʬʦʨʤʫʚʘʥʥʷ ʝʚʨʠʩʪʠʯʥʠʭ ʫʤʽʥʴ ï ʤʦʪʠʚʘʮʽʡʥʦ-
ʜʽʘʛʥʦʩʪʠʯʥʠʡ. ɺʽʥ ʧʝʨʝʜʙʘʯʘʻ ʤʦʪʠʚʘʮʽʶ ʝʚʨʠʩʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 
(ʤʦʪʠʚʘʮʽʶ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʝʚʨʠʩʪʠʯʥʠʤʠ 
ʧʨʠʡʦʤʘʤʠ), ʜʽʘʛʥʦʩʪʠʢʫ ʪʚʦʨʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʡ ʜʽʘʛʥʦʩʪʠʢʫ ʨʽʚʥʽʚ 
ʨʦʟʚʠʪʢʫ ʝʚʨʠʩʪʠʯʥʠʭ ʫʤʽʥʴ ʫʯʥʽʚ, ʥʘʜʘʥʥʷ ʫʯʥʷʤ ʧʝʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 
ʝʚʨʠʩʪʠʯʥʽ ʧʨʠʡʦʤʠ, ʮʽʣʝʧʦʢʣʘʜʘʥʥʷ, ʧʦʪʦʯʥʫ ʨʝʬʣʝʢʩʽʶ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ. 
ʉʝʨʝʜ ʤʝʪʦʜʠʯʥʠʭ ʧʨʠʡʦʤʽʚ ʘʢʪʠʚʽʟʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʧʨʠ 
ʬʦʨʤʫʚʘʥʥʽ ʝʚʨʠʩʪʠʯʥʠʭ ʫʤʽʥʴ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ: 
ʘʥʘʣʽʟ ʚʣʘʩʥʠʭ ʜʽʡ ʧʽʜ ʯʘʩ ʟʥʘʭʦʜʞʝʥʥʷ ʩʧʦʩʦʙʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʝʚʨʠʩʪʠʯʥʦʾ 
ʟʘʜʘʯʽ; ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʽʥʜʫʢʪʠʚʥʠʡ ʧʽʜʭʽʜ; 
ʤʦʜʝʣʶʚʘʥʥʷ ʦʙôʻʢʪʽʚ, ʨʦʟʛʣʷʜ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ, ʩʪʚʦʨʝʥʥʷ ʧʨʦʙʣʝʤʥʠʭ 
ʩʠʪʫʘʮʽʡ, ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʝʚʨʠʩʪʠʯʥʠʤʠ 
ʧʨʠʡʦʤʘʤʠ; ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʽʩʪʦʨʠʯʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ. 

ʇʝʨʰʠʡ ʝʪʘʧ ʬʦʨʤʫʚʘʥʥʷ ʝʚʨʠʩʪʠʯʥʠʭ ʫʤʽʥʴ ʤʘʻ ʧʝʚʥʝ 
ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ ʧʦʚôʷʟʘʥʝ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʛʦʪʦʚʥʦʩʪʽ 
ʫʯʥʽʚ ʜʦ ʝʚʨʠʩʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʥʘ ʧʝʨʰʠʭ ʟʘʥʷʪʪʷʭ 
ʬʘʢʫʣʴʪʘʪʠʚʫ ʤʘʶʪʴ ʤʽʩʮʝ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ ʝʚʨʠʩʪʠʯʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʄʝʪʦʜʠ ʥʘʚʯʘʣʴʥʦʛʦ ʮʽʣʝʧʦʢʣʘʜʘʥʥʷ: ʚʠʙʽʨ ʫʯʥʷʤʠ ʮʽʣʝʡ ʽʟ 
ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʚʯʠʪʝʣʝʤ ʥʘʙʦʨʫ; ʬʦʨʤʫʣʶʚʘʥʥʷ (ʚʝʨʙʘʣʽʟʘʮʽʷ) ʫʯʥʷʤʠ 
ʚʣʘʩʥʠʭ ʮʽʣʝʡ ʟ ʚʽʜʦʤʠʭ ʨʘʥʽʰʝ; ʬʦʨʤʫʣʶʚʘʥʥʷ ʪʘʢʪʠʯʥʠʭ ʽ ʩʪʨʘʪʝʛʽʯʥʠʭ 
ʮʽʣʝʡ; ʢʣʘʩʠʬʽʢʘʮʽʷ ʩʢʣʘʜʝʥʠʭ ʫʯʥʷʤʠ ʮʽʣʝʡ ʟ ʥʘʩʪʫʧʥʦʶ ʜʝʪʘʣʽʟʘʮʽʻʶ, 
ʦʙʛʦʚʦʨʝʥʥʷ ʫʯʥʽʚʩʴʢʠʭ ʮʽʣʝʡ ʥʘ ʨʝʘʣʽʩʪʠʯʥʽʩʪʴ ʾʭʥʴʦʾ ʜʦʩʷʞʥʦʩʪʽ; 
ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʫʯʥʷʤʠ ʮʽʣʝʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʜʘʥʠʭ ʘʣʛʦʨʠʪʤʽʚ; 
ʬʦʨʤʫʣʶʚʘʥʥʷ ʮʽʣʝʡ ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʝʬʣʝʢʩʽʾ ʚʠʢʦʥʘʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 
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ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʽ ʢʦʣʝʢʪʠʚʥʠʭ ʮʽʣʝʡ, ʮʽʣʝʡ ʫʯʥʷ, ʫʯʠʪʝʣʷ, 
ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ.  

ʄʝʪʦʜʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ: ʰʢʦʣʷʨʘʤ ʧʨʦʧʦʥʫʻʪʴʩʷ 
ʩʧʣʘʥʫʚʘʪʠ ʩʚʦʶ ʦʩʚʽʪʥʶ ʜʽʷʣʴʥʽʩʪʴ ʥʘ ʧʝʚʥʠʡ ʧʝʨʽʦʜ ï ʦʜʥʝ ʟʘʥʷʪʪʷ, 
ʤʽʩʷʮʴ, ʘʙʦ ʥʘ ʪʝʤʫ, ʨʦʟʜʽʣ, ʪʚʦʨʯʫ ʨʦʙʦʪʫ. ʇʣʘʥ ʤʦʞʝ ʙʫʪʠ ʫʩʥʠʡ ʘʙʦ 
ʧʠʩʴʤʦʚʠʡ, ʧʨʦʩʪʠʡ ʘʙʦ ʩʢʣʘʜʥʠʡ, ʛʦʣʦʚʥʝ, ʱʦʙ ʚʽʥ ʧʦʟʥʘʯʘʚ ʦʩʥʦʚʥʽ 
ʝʪʘʧʠ ʽ ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʷ ʟ ʨʝʘʣʽʟʘʮʽʾ ʡʦʛʦ ʤʝʪʠ; ʫ ʭʦʜʽ ʨʦʙʦʪʠ ʧʣʘʥ 
ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ, ʜʦʧʦʚʥʶʚʘʪʠʩʷ ʘʙʦ ʟʘʤʽʥʷʪʠʩʷ. ʋʯʝʥʴ ʬʽʢʩʫʻ ʟʤʽʥʠ, 
ʟ'ʷʩʦʚʫʻ ʾʭ ʧʨʠʯʠʥʠ, ʘ ʥʘʧʨʠʢʽʥʮʽ ʨʦʙʦʪʠ ʟʜʽʡʩʥʶʻ ʨʝʬʣʝʢʩʽʶ ʧʣʘʥʫʚʘʥʥʷ. 

ʌʦʨʤʫʚʘʥʥʷ ʤʦʪʠʚʽʚ ʚʠʚʯʝʥʥʷ ʬʘʢʫʣʴʪʘʪʠʚʫ ʻ ʧʝʨʰʠʤ ʽ 
ʥʘʡʛʦʣʦʚʥʽʰʠʤ ʟʘʚʜʘʥʥʷʤ ʚʩʪʫʧʥʦʛʦ ʟʘʥʷʪʪʷ. ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʟʦʚʥʽʰʥʽ 
ʤʦʪʠʚʠ, ʷʢ ʩʦʮʽʘʣʴʥʦʛʦ, ʪʘʢ ʽ ʦʩʦʙʠʩʪʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʜʫʞʝ ʚʘʞʣʠʚʦ 
ʚʧʣʠʥʫʪʠ ʥʘ ʧʽʟʥʘʚʘʣʴʥʽ ʤʦʪʠʚʠ. ʇʦʪʨʽʙʥʦ, ʱʦʙ ʫʯʥʽ ʟʨʦʟʫʤʽʣʠ ʡ 
ʫʩʚʽʜʦʤʠʣʠ, ʱʦ ʾʤ ʜʘʩʪʴ ʮʝʡ ʢʫʨʩ, ʱʦ ʩʘʤʝ ʾʤ ʜʦʚʝʜʝʪʴʩʷ ʚʠʚʯʘʪʠ ʡ 
ʦʩʚʦʶʚʘʪʠ, ʷʢ ʩʘʤʝ ʧʨʦʭʦʜʠʪʠʤʫʪʴ ʟʘʥʷʪʪʷ. 

ʎʝʡ ʧʽʜʝʪʘʧ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʥʘʚʯʘʣʴʥʠʭ ʜʽʡ. 
1. ʉʪʚʦʨʝʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʧʨʦʙʣʝʤʥʦʾ ʩʠʪʫʘʮʽʾ, ʱʦ ʚʚʦʜʠʪʴ ʫʯʥʽʚ ʜʦ 

ʪʝʤʘʪʠʢʠ ʬʘʢʫʣʴʪʘʪʠʚʫ. ʎʷ ʩʠʪʫʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʩʪʚʦʨʝʥʘ ʨʽʟʥʠʤʠ 
ʧʨʠʡʦʤʘʤʠ: ʘ) ʧʦʩʪʘʥʦʚʢʦʶ ʧʝʨʝʜ ʫʯʥʷʤʠ ʝʚʨʠʩʪʠʯʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʧʦʰʫʢ 
ʨʦʟʚ'ʷʟʘʥʥʷ ʷʢʦʛʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʝʚʥʠʭ ʝʚʨʠʩʪʠʯʥʠʭ ʧʨʠʡʦʤʘʭ; 
ʙ) ʙʝʩʽʜʦʶ, ʨʦʟʧʦʚʽʜʜʶ ʚʯʠʪʝʣʷ ʧʨʦ ʪʝʦʨʝʪʠʯʥʫ ʡ ʧʨʘʢʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ 
ʤʘʡʙʫʪʥʽʭ ʟʘʥʷʪʴ ʬʘʢʫʣʴʪʘʪʠʚʫ; ʚ) ʧʦʚʽʜʦʤʣʝʥʥʷʤ ʚʯʠʪʝʣʷ ʧʨʦ ʽʩʪʦʨʽʶ ʚʠ-
ʥʠʢʥʝʥʥʷ ʡ ʨʦʟʚʠʪʢʫ ʝʚʨʠʩʪʠʢʠ ʪʘ ʝʚʨʠʩʪʠʯʥʠʭ ʧʨʠʡʦʤʽʚ. ɼʣʷ ʦʩʪʘʥʥʴʦʛʦ 
ʤʝʪʦʜʠʯʥʦʛʦ ʧʨʠʡʦʤʫ ʚʯʠʪʝʣʴ ʤʦʞʝ ʟʘʩʪʦʩʫʚʘʪʠ ʜʝʤʦʥʩʪʨʘʮʽʡʥʽ 
ʢʦʤʧôʶʪʝʨʥʽ ʧʨʦʛʨʘʤʠ, ʟʘʢʣʘʜʝʥʽ ʚ ʝʣʝʢʪʨʦʥʥʠʡ ʧʽʜʨʫʯʥʠʢ çɽʚʨʠʩʪʠʢʠ ʚ 
ʨʦʟʚôʷʟʫʚʘʥʥʽ ʟʘʜʘʯè. 

2. ʇʦʩʪʘʥʦʚʢʘ ʡ ʬʦʨʤʫʣʶʚʘʥʥʷ ʦʩʥʦʚʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʚʜʘʥʥʷ. 
ʆʙʛʦʚʦʨʝʥʥʷ ʦʩʥʦʚʥʦʾ ʧʨʦʙʣʝʤʠ ʫ ʩʪʚʦʨʝʥʽʡ ʥʘʚʯʘʣʴʥʦ-ʧʨʦʙʣʝʤʥʽʡ 
ʩʠʪʫʘʮʽʾ, ʷʢʘ ʧʦʚʠʥʥʘ ʟʘʚʝʨʰʫʚʘʪʠʩʷ ʬʦʨʤʫʣʶʚʘʥʥʷʤ ʦʩʥʦʚʥʦʛʦ 
ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʚʜʘʥʥʷ. ɺʦʥʦ ʧʦʢʘʟʫʻ ʫʯʥʷʤ ʪʦʡ ʦʨʽʻʥʪʠʨ, ʥʘ ʷʢʠʡ ʚʦʥʠ 
ʧʦʚʠʥʥʽ ʩʧʨʷʤʦʚʫʚʘʪʠ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʤʘʡʙʫʪʥʽʭ ʪʝʤ. 
ʊʠʤ ʩʘʤʠʤ ʩʪʚʦʨʶʻʪʴʩʷ ʦʩʥʦʚʘ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʢʦʞʥʠʤ ʫʯʥʝʤ ʧʝʨʝʜ 
ʩʦʙʦʶ ʧʝʚʥʦʾ ʤʝʪʠ ʱʦʜʦ ʚʠʚʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʪʦʙʪʦ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʩʦʙʠʩʪʝ ʫʯʥʽʚʩʴʢʝ ʮʽʣʝʧʦʢʣʘʜʘʥʥʷ). 

ɼʽʘʛʥʦʩʪʠʢʘ ʫʯʥʽʚʩʴʢʠʭ ʮʽʣʝʡ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʘʥʢʝʪʫʚʘʥʥʷ. ʂʦʞʥʦʤʫ ʫʯʥʝʚʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʩʧʠʩʦʢ ʮʽʣʝʡ, ʚ ʷʢʦʤʫ ʚʽʥ 
ʚʽʜʟʥʘʯʘʻ ʥʘʡʛʦʣʦʚʥʽʰʽ ʜʣʷ ʥʴʦʛʦ, ʥʘʧʨʠʢʣʘʜ: 1) ʦʧʨʘʮʶʚʘʪʠ ʧʝʚʥʠʡ 
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ʤʘʪʝʨʽʘʣ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʽʜʨʫʯʥʠʢʘ çɽʚʨʠʩʪʠʢʠ ʚ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʟʘʜʘʯè; 
2) ʟʘʩʚʦʾʪʠ ʦʩʥʦʚʥʽ ʧʦʥʷʪʪʷ ʬʘʢʫʣʴʪʘʪʠʚʫ; 3) ʧʽʜʛʦʪʫʚʘʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ 
(ʜʦʧʦʚʽʜʴ); 4) ʜʦʙʨʝ ʧʽʜʛʦʪʫʚʘʪʠʩʷ ʜʦ ʟʘʣʽʢʫ; 5) ʚʠʢʦʥʘʪʠ ʩʘʤʦʩʪʽʡʥʝ 
ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʦʙʨʘʥʦʶ ʪʝʤʦʶ; 6) ʦʧʘʥʫʚʘʪʠ ʩʧʝʮʽʘʣʴʥʠʤʠ ʧʨʠʡʦʤʘʤʠ 
ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʧʦʰʫʢʫ ʨʦʟʚôʷʟʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʜʘʯ; 7) ʧʦʛʣʠʙʣʝʥʦ 
ʨʦʟʛʣʷʥʫʪʠ ʢʦʥʢʨʝʪʥʽ ʧʠʪʘʥʥʷ ʪʝʤʠ; 8) ʦʨʛʘʥʽʟʫʚʘʪʠ ʩʚʦʻ ʥʘʚʯʘʥʥʷ: 
ʧʦʩʪʘʚʠʪʠ ʜʦʩʷʞʥʽ ʮʽʣʽ, ʩʢʣʘʩʪʠ ʨʝʘʣʴʥʠʡ ʧʣʘʥ, ʚʠʢʦʥʘʪʠ ʡʦʛʦ ʡ ʦʮʽʥʠʪʠ 
ʩʚʦʾ ʨʝʟʫʣʴʪʘʪʠ; 9) ʥʘʚʯʠʪʠʩʷ ʘʨʛʫʤʝʥʪʦʚʘʥʦ ʦʙˇʨʫʥʪʦʚʫʚʘʪʠ ʢʦʞʥʠʡ ʢʨʦʢ 
ʨʦʟʚôʷʟʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʟʘʜʘʯʽ; 10) ʧʨʦʷʚʠʪʠ ʡ ʨʦʟʚʠʥʫʪʠ ʩʚʦʾ ʟʜʽʙʥʦʩʪʽ 
(ʧʝʨʝʨʘʭʫʚʘʪʠ); 11) ʩʚʽʡ ʚʘʨʽʘʥʪ ʤʝʪʠ. 

ɸʥʘʣʽʟ ʚʽʜʧʦʚʽʜʝʡ ʧʦʜʽʙʥʦʾ ʘʥʢʝʪʠ ʜʦʟʚʦʣʷʻ ʚʯʠʪʝʣʶ ʩʫʜʠʪʠ ʧʨʦ 
ʦʩʚʽʪʥʽʡ ʥʘʩʪʨʽʡ ʫʯʥʽʚ, ʤʦʪʠʚʠ ʾʭ ʥʘʚʯʘʥʥʷ, ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʟʜʽʙʥʦʩʪʽ. 
ʅʘʧʨʠʢʣʘʜ, ʚʠʙʽʨ ʮʽʣʝʡ 1, 4 ʩʚʽʜʯʠʪʴ ʧʨʦ ʬʦʨʤʘʣʴʥʫ ʦʨʽʻʥʪʘʮʽʶ ʫʯʥʷ ʫ 
ʥʘʚʯʘʥʥʽ; 2, 7 ï ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʢʦʛʥʽʪʠʚʥʠʭ ʤʦʪʠʚʽʚ; 3, 5 ï ʧʨʦ ʢʨʝʘʪʠʚʥʽ 
ʟʜʽʙʥʦʩʪʽ; 6, 8, 10, 11 ï ʧʨʦ ʤʝʪʦʜʦʣʦʛʽʯʥʽ (ʪʝʨʤʽʥ ɸ.ɺ. ʍʫʪʦʨʩʴʢʦʛʦ [4]) 
ʧʨʽʦʨʠʪʝʪʠ ʜʽʷʣʴʥʦʩʪʽ. 

ʆʜʠʥ ʚʘʨʽʘʥʪ ʧʝʨʝʣʽʢʫ ʫʯʥʽʚʩʴʢʠʭ ʮʽʣʝʡ, ʟʘʧʣʘʥʦʚʘʥʠʭ ʥʘ ʧʝʨʰʦʤʫ 
ʟʘʥʷʪʪʽ, ʟʘʣʠʰʘʻʪʴʩʷ ʚ ʫʯʠʪʝʣʷ, ʜʨʫʛʠʡ ï ʚ ʫʯʥʽʚ. ʋʧʨʦʜʦʚʞ ʨʦʙʦʪʠ ʥʘ 
ʬʘʢʫʣʴʪʘʪʠʚʽ ʚʦʥʠ ʤʦʞʫʪʴ ʜʦʧʦʚʥʶʚʘʪʠ ʡʦʛʦ, ʟʤʽʥʶʚʘʪʠ, ʘ ʥʘ ʦʩʪʘʥʥʴʦʤʫ 
ʟʘʥʷʪʪʽ ʧʽʜ ʯʘʩ ʧʽʜʩʫʤʢʦʚʦʾ ʨʝʬʣʝʢʩʽʾ ʫʯʥʽ ʤʘʶʪʴ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʦʩʪʘʥʥʽʡ 
ʚʘʨʽʘʥʪ ʧʝʨʝʣʽʢʫ ʟʘʧʣʘʥʦʚʘʥʠʭ ʮʽʣʝʡ, ʚʩʪʘʥʦʚʠʪʠ ʾʭ ʜʦʩʷʞʥʽʩʪʴ. 

3. ʉʘʤʦʢʦʥʪʨʦʣʴ ʽ ʩʘʤʦʦʮʽʥʢʘ ʤʦʞʣʠʚʦʩʪʝʡ ʤʘʡʙʫʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ 
ʱʦʜʦ ʚʠʚʯʝʥʥʷ ʬʘʢʫʣʴʪʘʪʠʚʫ. ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʦʩʥʦʚʥʝ ʥʘʚʯʘʣʴʥʝ ʟʘʚʜʘʥʥʷ 
ʩʬʦʨʤʫʣʴʦʚʘʥʝ, ʟʨʦʟʫʤʽʣʝ ʡ ʧʨʠʡʥʷʪʝ ʫʯʥʷʤʠ, ʧʝʨʝʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʘʥʥʷ ʡ 
ʦʙʛʦʚʦʨʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʚʽʪʥʽʭ ʧʣʘʥʽʚ ʤʘʡʙʫʪʥʽʭ ʟʘʥʷʪʴ. ʋʯʥʷʤ 
ʧʨʦʧʦʥʫʻʪʴʩʷ ʩʢʣʘʩʪʠ (ʧʨʠʜʫʤʘʪʠ) ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ, ʷʢʽ 
ʢʦʨʝʢʪʫʶʪʴʩʷ ʚ ʭʦʜʽ ʜʽʷʣʴʥʦʩʪʽ ʩʘʤʦʛʦ ʫʯʥʷ. ʆʩʦʙʣʠʚʽʩʪʴ ʥʘʚʯʘʥʥʷ 
ʰʢʦʣʷʨʽʚ ʢʦʥʩʪʨʫʶʚʘʥʥʶ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, 
ʱʦ ʾʤ ʧʨʦʧʦʥʫʶʪʴʩʷ ʘʣʛʦʨʠʪʤʽʯʥʽ ʧʨʠʧʠʩʠ ʟʽ ʩʢʣʘʜʘʥʥʷ ʪʘʢʠʭ ʧʨʦʛʨʘʤ. 
ʉʚʦʾ ʧʨʦʛʨʘʤʠ ʫʯʥʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʚʯʠʪʝʣʶ ʘʙʦ ʟʘʭʠʱʘʶʪʴ ʷʢ ʪʚʦʨʯʫ 
ʨʦʙʦʪʫ. ɼʦ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʮʽʻʾ ʤʝʪʦʜʠʢʠ ʚʽʜʥʦʩʷʪʴ: ʮʽʣʝʧʦʢʣʘʜʘʥʥʷ 
ʫʯʥʽʚ, ʧʣʘʥʫʚʘʥʥʷ ʡ ʚʠʢʦʥʘʥʥʷ ʥʠʤʠ ʥʘʤʽʯʝʥʠʭ ʧʣʘʥʽʚ, ʨʝʬʣʝʢʩʽʶ ʪʘ 
ʩʘʤʦʦʮʽʥʢʫ ʜʽʷʣʴʥʦʩʪʽ [1]. ɼʣʷ ʧʨʠʢʣʘʜʫ ʥʘʚʝʜʝʤʦ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʦʩʚʽʪʥʶ 
ʧʨʦʛʨʘʤʫ ʟ ʚʠʚʯʝʥʥʷ ʝʚʨʠʩʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʘʪʠʚʫ çɽʚʨʠʩʪʠʢʠ ʚ  
ʛʝʦʤʝʪʨʽʾè [2] ʥʘ ʚʝʩʴ ʥʘʚʯʘʣʴʥʠʡ ʨʽʢ ʫʯʝʥʠʮʽ 7 ʢʣʘʩʫ. 

1. ʅʘʚʽʱʦ ʤʝʥʽ ʚʽʜʚʽʜʫʚʘʪʠ ʝʚʨʠʩʪʠʯʥʠʡ ʬʘʢʫʣʴʪʘʪʠʚ ʟ 
ʤʘʪʝʤʘʪʠʢʠ? 
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ɼʣʷ ʪʦʛʦ, ʱʦʙ çʦʟʙʨʦʾʪʠʩʷè ʩʧʝʮʽʘʣʴʥʠʤʠ ʧʨʠʡʦʤʘʤʠ ʧʦʰʫʢʫ 
ʨʦʟʚôʷʟʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʜʘʭ, ʤʘʪʠ ʧʝʚʥʠʡ ʜʦʩʚʽʜ ʚ ʾʭ 
ʟʘʩʪʦʩʫʚʘʥʥʷ. ʄʝʥʽ ʧʦʜʦʙʘʻʪʴʩʷ ʨʦʟʚôʷʟʫʚʘʪʠ ʥʝʩʪʘʥʜʘʨʪʥʽ ʟʘʜʘʯʽ, 
ʧʨʦʚʦʜʠʪʠ ʨʽʟʥʽ ʜʦʩʣʽʜʠ, ʟʥʘʡʦʤʠʪʠʩʷ ʟ ʯʠʤʦʩʴ ʥʦʚʠʤ. 

2. ʏʦʤʫ ʷ ʭʦʯʫ ʥʘʚʯʠʪʠʩʷ, ʚʽʜʚʽʜʫʶʯʠ ʟʘʥʷʪʪʷ ʝʚʨʠʩʪʠʯʥʦʛʦ 
ʬʘʢʫʣʴʪʘʪʠʚʫ? 

ʗ ʭʦʯʫ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʷʢʦʤʦʛʘ ʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ ʝʚʨʠʩʪʠʯʥʠʭ 
ʧʨʠʡʦʤʽʚ, ʱʦʙ ʟʥʘʭʦʜʠʪʠ ʧʽʜʭʽʜ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʥʝʟʥʘʡʦʤʠʭ ʤʝʥʽ ʟʘʜʘʯ. 

3. ʗʢʽ ʪʝʤʠ ʬʘʢʫʣʴʪʘʪʠʚʫ ʷ ʙʫʜʫ ʚʠʚʯʘʪʠ ʩʘʤʦʩʪʽʡʥʦ? 
çʉʦʬʽʟʤʠè, çʇʝʨʝʙʽʨ ʚʘʨʽʘʥʪʽʚ. ɻʝʦʤʝʪʨʽʷ ʪʘʥʛʨʘʤʘè. 
4. ʉʘʤʽ ʮʽʢʘʚʽ ʜʣʷ ʤʝʥʝ ʧʠʪʘʥʥʷ ʽ ʧʨʦʙʣʝʤʠ: 
ʍʪʦ ʧʨʠʜʫʤʘʚ ʩʦʬʽʟʤʠ? ʏʦʤʫ ʚʦʥʠ ʩʘʤʝ ʪʘʢ ʥʘʟʠʚʘʶʪʴʩʷ? ɿʚʽʜʢʠ 

ʪʘʢʘ ʥʘʟʚʘ çʪʘʥʛʨʘʤè? 
5. ʊʝʤʘ ʤʦʻʾ ʪʚʦʨʯʦʾ ʨʦʙʦʪʠ ʥʘ ʝʚʨʠʩʪʠʯʥʦʤʫ ʬʘʢʫʣʴʪʘʪʠʚʽ: 
çʗʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʟ ʪʘʥʛʨʘʤʦʤè. 
7. ʗʢ ʷ ʙʫʜʫ ʧʨʘʮʶʚʘʪʠ ʥʘ ʟʘʥʷʪʪʷʭ ʬʘʢʫʣʴʪʘʪʠʚʫ? 
ʗ ʙʫʜʫ ʧʨʠʡʤʘʪʠ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʥʘ ʟʘʥʷʪʪʷʭ, ʜʦʩʣʽʜʞʫʚʘʪʠ, 

ʚʠʢʦʥʫʚʘʪʠ ʜʦʤʘʰʥʽ ʟʘʚʜʘʥʥʷ.  
8. ʋ ʯʦʤʫ ʙʫʜʫʪʴ ʩʢʣʘʜʘʪʠʩʷ ʤʦʾ ʨʝʟʫʣʴʪʘʪʠ ʥʘʧʨʠʢʽʥʮʽ ʮʴʦʛʦ 

ʬʘʢʫʣʴʪʘʪʠʚʫ? 
ɺʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʦʢʨʝʤʽ ʝʚʨʠʩʪʠʯʥʽ ʧʨʠʡʦʤʠ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ 

ʟʘʜʘʯʽ, ʟʥʘʪʠ ʾʭ, ʨʦʟʧʦʚʽʜʘʪʠ ʧʨʦ ʥʠʭ ʩʚʦʾʤ ʪʦʚʘʨʠʰʘʤ ʘʙʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 
ʥʘ ʫʨʦʢʘʭ ʛʝʦʤʝʪʨʽʾ, ʜʠʚʫʶʯʠ ʽʥʰʠʭ ʫʯʥʽʚ. 

9. ʗʢ ʷ ʧʣʘʥʫʶ ʧʨʦʢʦʥʪʨʦʣʶʚʘʪʠ ʡ ʦʮʽʥʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʩʚʦʾʭ ʟʘʥʷʪʴ? 
ʇʦʢʣʘʜʫʩʷ ʥʘ ʜʫʤʢʫ ʽʥʰʠʭ ʫʯʥʽʚ ʪʘ ʤʦʛʦ ʚʯʠʪʝʣʷ ʟ ʤʘʪʝʤʘʪʠʢʠ. 
ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ʝʚʨʠʩʪʠʯʥʠʭ ʫʤʽʥʴ (ʥʠʟʴʢʠʡ, 

ʩʝʨʝʜʥʽʡ, ʚʠʩʦʢʠʡ) ʧʨʦʧʦʥʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʦ ʜʽʙʨʘʥʽ ʝʚʨʠʩʪʠʯʥʽ ʟʘʜʘʯʽ. 
ɿʘʧʨʦʧʦʥʫʻʤʦ, ʥʘʧʨʠʢʣʘʜ, ʟʘʚʜʘʥʥʷ ʜʣʷ ʧʠʩʴʤʦʚʦʾ ʨʦʙʦʪʠ ʥʘ ʚʩʪʫʧʥʦʤʫ 
ʟʘʥʷʪʪʽ ʬʘʢʫʣʴʪʘʪʠʚʫ ʜʣʷ ʫʯʥʽʚ 7 ʢʣʘʩʫ. 

1. ʉʢʽʣʴʢʠ ʛʨʘʥʝʡ ʤʘʻ ʥʦʚʠʡ ʰʝʩʪʠʛʨʘʥʥʠʡ ʦʣʽʚʝʮʴ? 
2. ʗʢ ʫʪʚʦʨʠʪʠ ʪʨʠʢʫʪʥʠʢ ʦʜʥʠʤ ʩʽʨʥʠʢʦʤ, ʥʝ ʨʦʟʱʝʧʣʶʶʯʠ ʽ ʥʝ 

ʣʘʤʘʶʯʠ ʡʦʛʦ? 
3. ʅʘ ʢʥʠʞʢʦʚʽʡ ʧʦʣʠʮʽ ʩʪʦʾʪʴ ʪʨʠʪʦʤʥʠʢ. ʊʦʚʱʠʥʘ ʢʦʞʥʦʛʦ ʪʦʤʫ 

3,5 ʩʤ. ʂʥʠʞʢʦʚʠʡ ʯʝʨʚ'ʷʢ ʧʨʦʧʦʚʟ ʚʽʜ ʧʝʨʰʦʾ ʩʪʦʨʽʥʢʠ ʧʝʨʰʦʛʦ ʪʦʤʫ ʜʦ 
ʦʩʪʘʥʥʴʦʾ ʩʪʦʨʽʥʢʠ ʪʨʝʪʴʦʛʦ ʪʦʤʫ (ʧʦ ʥʘʡʢʦʨʦʪʰʽʡ ʚʽʜʩʪʘʥʽ). ʗʢʠʡ ʰʣʷʭ 
ʚʽʥ ʧʨʦʧʦʚʟ? ʊʦʚʱʠʥʦʶ ʦʙʢʣʘʜʠʥʢʠ ʟʥʝʭʪʫʚʘʪʠ. 

4. ʏʝʨʝʟ ʪʦʯʢʫ ʥʘ ʜʽʘʛʦʥʘʣʽ ʧʨʷʤʦʢʫʪʥʠʢʘ ʧʨʦʚʝʣʠ ʧʨʷʤʽ, ʱʦ 
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ʧʘʨʘʣʝʣʴʥʽ ʡʦʛʦ ʩʪʦʨʦʥʘʤ (ʨʠʩ. 1). ʋ ʷʢʦʛʦ ʧʨʷʤʦʢʫʪʥʠʢʘ, ɸ ʯʠ ɹ, ʧʣʦʱʘ 
ʙʽʣʴʰʘ? 

5. ʇʨʷʤʦʢʫʪʥʠʡ ʪʨʠʢʫʪʥʠʢ ɸɺʉ ʚʧʠʩʘʥʦ ʫ ʯʚʝʨʪʴ ʢʦʣʘ ʪʘʢ, ʷʢ 
ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2. ʏʠ ʤʦʞʥʘ, ʢʦʨʠʩʪʫʶʯʠʩʴ ʣʠʰʝ ʪʠʤʠ ʜʘʥʠʤʠ, ʷʢʽ 
ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩʫʥʢʫ, ʦʙʯʠʩʣʠʪʠ ʜʦʚʞʠʥʫ ʛʽʧʦʪʝʥʫʟʠ ɸʉ? 

 

 
 

ʈʠʩ. 1 ʈʠʩ. 2 
6. ʏʦʪʠʨʠ ʢʨʘʾʥʠ ʤʘʶʪʴ ʬʦʨʤʫ ʪʨʠʢʫʪʥʠʢʽʚ. ʗʢ ʨʦʟʪʘʰʦʚʘʥʽ 

ʢʨʘʾʥʠ ʦʜʥʘ ʚʽʜʥʦʩʥʦ ʽʥʰʦʾ, ʷʢʱʦ ʚ ʢʦʞʥʽʡ ʟ ʥʠʭ ʻ ʩʧʽʣʴʥʽ ʢʦʨʜʦʥʠ ʟ ʪʨʴʦʤʘ 
ʽʥʰʠʤʠ? ʅʘʤʘʣʶʡʪʝ. 

7. ʋʯʥʽ ʦʜʥʽʻʾ ʟ ʂʠʾʚʩʴʢʠʭ ʰʢʽʣ ʟʜʽʡʩʥʠʣʠ ʘʚʪʦʙʫʩʥʫ ʝʢʩʢʫʨʩʽʶ ʚ 
ʤ. ʇʦʣʪʘʚʫ. ʇʦʚʝʨʥʫʚʰʠʩʴ ʟ ʝʢʩʢʫʨʩʽʾ, ʦʜʠʥ ʽʟ ʰʢʦʣʷʨʽʚ ʟʨʦʙʠʚ ʤʘʣʶʥʦʢ 
(ʨʠʩ. 3). ʂʫʜʠ ʥʘ ʮʴʦʤʫ ʨʠʩʫʥʢʫ ʾʜʝ ʘʚʪʦʙʫʩ ï ʜʦ ʂʠʻʚʘ ʯʠ ʜʦ ʇʦʣʪʘʚʠ? 

ʂ                     ʇ 
ʈʠʩ. 3 

8. ʗʢ ʧʦʩʘʜʠʪʠ ʜʝʚ'ʷʪʴ ʜʝʨʝʚ ʫ ʜʝʩʷʪʴ ʨʷʜʽʚ ʧʦ ʪʨʠ ʜʝʨʝʚʘ ʚ 
ʢʦʞʥʦʤʫ ʨʷʜʫ?  

ʋʯʥʽ ʦʪʨʠʤʫʶʪʴ ʜʨʫʢʦʚʘʥʠʡ ʚʘʨʽʘʥʪ ʟʘʚʜʘʥʴ. ʇʦʚʽʜʦʤʣʷʻʪʴʩʷ ʧʨʦ 
ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʜʦʧʦʤʦʛʠ ʚʯʠʪʝʣʷ (ʝʚʨʠʩʪʠʯʥʘ ʧʽʜʢʘʟʢʘ, ʙʽʣʴʰ 
ʜʝʪʘʣʴʥʽ ʧʦʷʩʥʝʥʥʷ). ʂʦʞʝʥ ʚʠʜ ʜʦʧʦʤʦʛʠ ʬʽʢʩʫʻʪʴʩʷ ʚʯʠʪʝʣʝʤ ʫ 
ʩʧʝʮʽʘʣʴʥʽʡ ʽʥʜʠʚʽʜʫʘʣʴʥʽʡ ʢʘʨʪʮʽ ʫʯʥʷ (ʪʘʙʣ. 1). 

ʋʩʢʣʘʜʥʝʥʥʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʪʘ ʟʤʝʥʰʝʥʥʷ ʜʦʧʦʤʦʛʠ ʚʯʠʪʝʣʷ 
ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʭʽʜ ʟ ʦʜʥʦʛʦ ʨʽʚʥʷ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʝʚʨʠʩʪʠʯʥʠʭ ʫʤʽʥʴ ʥʘ 
ʽʥʰʠʡ. ʗʢʱʦ ʫʯʝʥʴ ʧʝʨʝʚʘʞʥʦ ʨʦʟʚôʷʟʫʻ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʟʘʜʘʯʽ ʙʝʟ 
ʜʦʧʦʤʦʛʠ ï ʤʦʞʝʤʦ ʛʦʚʦʨʠʪʠ ʧʨʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʩʬʦʨʤʦʚʘʥʦʩʪʽ 
ʝʚʨʠʩʪʠʯʥʠʭ ʫʤʽʥʴ. ʗʢʱʦ ʫʯʥʶ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʜʦʩʪʘʪʥʴʦ ʦʜʥʽʻʾ 
ʧʽʜʢʘʟʢʠ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ çʥʘʚʝʜʝʥʥʷè ʥʘ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʯʝʨʝʟ ʪʝʦʨʝʪʠʯʥʠʡ 
ʬʘʢʪ, ʥʘʟʚʫ ʝʚʨʠʩʪʠʢʠ ï ʡʜʝʪʴʩʷ ʧʨʦ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʩʬʦʨʤʦʚʘʥʦʩʪʽ 
ʝʚʨʠʩʪʠʯʥʠʭ ʫʤʽʥʴ. ʂʦʞʥʘ ʥʘʩʪʫʧʥʘ ʧʽʜʢʘʟʢʘ ʤʽʩʪʠʪʴ ʙʽʣʴʰ ʜʝʪʘʣʴʥʽ 
ʝʚʨʠʩʪʠʯʥʽ ʦʨʽʻʥʪʠʨʠ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ. 
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ʊʘʙʣʠʮʷ 1 
ɯʥʜʠʚʽʜʫʘʣʴʥʘ ʢʘʨʪʢʘ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʝʚʨʠʩʪʠʯʥʠʭ ʟʘʜʘʯ  

ʇʨʽʟʚʠʱʝ ʪʘ ʽʤôʷ ʫʯʥʷ _______________________________        ɼʘʪʘ ____ 
  ʅʦʤʝʨʠ ʟʘʜʘʯ 

 ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ 
ʥʘʜʘʥʥʷ ʜʦʧʦʤʦʛʠ 

1 2 3 4 5 6 7 8 

1 ɺʽʜʩʫʪʥʽʩʪʴ 
ʧʽʜʢʘʟʢʠ 

        

2 ɽʚʨʠʩʪʠʯʥʘ 
ʧʽʜʢʘʟʢʘ 

        

3 ɹʽʣʴʰ ʜʝʪʘʣʴʥʽ 
ʧʦʷʩʥʝʥʥʷ 

        

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʧôʷʪʦʾ ʟʘʜʘʯʽ ʫʯʥʽ ʤʦʞʫʪʴ ʟʚʝʨʥʫʪʠʩʷ ʜʦ 
ʚʯʠʪʝʣʷ ʟʘ ʪʘʢʠʤʠ ʧʽʜʢʘʟʢʘʤʠ: 

1) ʤʦʜʠʬʽʢʫʡʪʝ (ʟʤʽʥʶʡʪʝ, ʧʝʨʝʪʚʦʨʶʡʪʝ ʟ ʧʦʷʚʦʶ ʥʦʚʠʭ 
ʚʣʘʩʪʠʚʦʩʪʝʡ); 

2) ʟʥʘʡʜʽʪʴ ʟʚ'ʷʟʦʢ ʤʽʞ ʧʨʷʤʦʢʫʪʥʠʤ ʪʨʠʢʫʪʥʠʢʦʤ ʽ ʧʨʷʤʦʢʫʪʥʠʢʦʤ; 
ʩʢʦʨʠʩʪʘʡʪʝʩʷ ʚʣʘʩʪʠʚʽʩʪʶ ʜʽʘʛʦʥʘʣʝʡ ʧʨʷʤʦʢʫʪʥʠʢʘ; 

3) ʥʘʟʚʽʪʴ ʜʽʘʛʦʥʘʣʽ ʧʨʷʤʦʢʫʪʥʠʢʘ ʆɸɺʉ (ɸʉ ʽ ʆɺ). ɿʘ ʷʢʦʶ ʩʧʽʣʴʥʦʾ 
ʚʣʘʩʪʠʚʽʩʪʶ ʾʭ ʤʦʞʥʘ ʦʙôʻʜʥʘʪʠ? (ɺʦʥʠ ʻ ʜʽʘʛʦʥʘʣʷʤʠ ʧʨʷʤʦʢʫʪʥʠʢʘ, ʪʦʤʫ 
ɸʉ = ʆɺ). ʅʘʟʚʽʪʴ ʨʘʜʽʫʩʠ ʯʚʝʨʪʽ ʢʦʣʘ ʥʘ ʨʠʩ.2 (ʆɺ ʽ ʆD). ɿʨʦʙʽʪʴ 
ʚʠʩʥʦʚʢʠ (ɸʉ = ʆD = 10). 

ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ ʝʚʨʠʩʪʠʯʥʠʭ ʫʤʽʥʴ ʚʽʜʧʦʚʽʜʘʻ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʫʯʝʥʴ ʥʝ 
ʤʦʞʝ ʟʜʽʡʩʥʠʪʠ ʨʦʟʚôʷʟʘʥʥʷ ʝʚʨʠʩʪʠʯʥʦʾ ʟʘʜʘʯʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʜʢʘʟʢʠ, 
ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ï ʢʦʣʠ ʫʯʝʥʴ ʨʦʟʚôʷʟʫʻ ʝʚʨʠʩʪʠʯʥʫ ʟʘʜʘʯʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʧʽʜʢʘʟʢʠ, ʪʘ ʥʝ ʤʦʞʝ ʦʙʽʡʪʠʩʷ ʙʝʟ ʥʝʾ, ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ï ʢʦʣʠ ʫʯʝʥʴ ʨʦʟʚôʷʟʫʻ 
ʝʚʨʠʩʪʠʯʥʫ ʟʘʜʘʯʫ ʷʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʜʢʘʟʢʠ, ʪʘʢ ʽ ʙʝʟ ʥʝʾ. ʇʨʠʯʦʤʫ ʦʩʪʘʥʥʽ 
ʜʚʘ ʨʽʚʥʽ ʝʚʨʠʩʪʠʯʥʠʭ ʫʤʽʥʴ ʥʝ ʛʘʨʘʥʪʫʶʪʴ ʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ 
ʽʟ-ʟʘ ʤʦʞʣʠʚʦʩʪʽ ʜʦʧʫʱʝʥʥʷ ʫʯʥʷʤʠ ʧʦʤʠʣʦʢ ʫ ʭʦʜʽ ʨʦʟʚôʷʟʘʥʥʷ.  

ɼʣʷ ʧʨʠʢʣʘʜʫ ʫ ʪʘʙʣʠʮʷʭ 2 ʪʘ 3 ʤʽʩʪʷʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʟʘʧʦʚʥʝʥʥʷ 
ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʢʘʨʪʢʠ ʨʦʟʚôʷʟʘʥʥʷ ʝʚʨʠʩʪʠʯʥʠʭ ʟʘʜʘʯ ʫʯʥʷ 7 ʢʣʘʩʫ ʜʦ ʪʘ 
ʧʽʩʣʷ ʧʝʨʝʚʽʨʢʠ ʨʦʟʚôʷʟʘʥʠʭ ʥʠʤ ʟʘʜʘʯ, ʧʨʠʯʦʤʫ ʫ ʪʘʙʣ. 3 ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ 
ʩʤʫʞʢʘʤʠ ʚʽʜʤʽʯʝʥʽ ʟʘʜʘʯʽ, ʷʢʽ ʯʘʩʪʢʦʚʦ ʘʙʦ ʧʦʚʥʽʩʪʶ ʥʝ ʨʦʟʚôʷʟʘʥʽ, ʘʙʦ 
ʨʦʟʚôʷʟʘʥʽ ʥʝʧʨʘʚʠʣʴʥʦ; ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʩʤʫʞʢʘʤʠ ï ʧʨʘʚʠʣʴʥʦ ʨʦʟʚôʷʟʘʥʽ 
ʟʘʜʘʯʽ. ʊʘʢ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʘʙʣ. 3 ʤʦʞʝʤʦ ʩʢʘʟʘʪʠ, ʱʦ ʫʯʝʥʴ ʟ ʚʦʩʴʤʠ 
ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʟʘʜʘʯ ʧʦʚʥʽʩʪʶ ʧʨʘʚʠʣʴʥʦ ʨʦʟʚôʷʟʘʚ ʧôʷʪʴ, ʜʣʷ ʾʭ 
ʨʦʟʚôʷʟʘʥʥʷ ʚʽʥ ʧôʷʪʴ ʨʘʟʽʚ ʟʚʝʨʪʘʚʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ (ʪʨʠ ʝʚʨʠʩʪʠʯʥʽ 
ʧʽʜʢʘʟʢʠ ʪʘ ʜʚʘ ʙʽʣʴʰ ʜʝʪʘʣʴʥʠʭ ʧʦʷʩʥʝʥʥʷ), ʪʨʠ ʟʘʜʘʯʽ ʨʦʟʚôʷʟʘʚ ʧʦʚʥʽʩʪʶ 
ʩʘʤʦʩʪʽʡʥʦ, ʜʚʽ ʟ ʷʢʠʭ ʚʠʷʚʠʣʠʩʷ ʧʨʘʚʠʣʴʥʦ ʨʦʟʚôʷʟʘʥʠʤʠ. 
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ʊʘʙʣʠʮʷ 2 
ʈʝʟʫʣʴʪʘʪʠ ʟʘʧʦʚʥʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʢʘʨʪʢʠ ʜʦ ʧʝʨʝʚʽʨʢʠ 

ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ 
  ʅʦʤʝʨʠ ʟʘʜʘʯ 

 ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ 
ʥʘʜʘʥʥʷ ʜʦʧʦʤʦʛʠ 

1 2 3 4 5 6 7 8 

1 ɺʽʜʩʫʪʥʽʩʪʴ 
ʧʽʜʢʘʟʢʠ 

        

2 ɽʚʨʠʩʪʠʯʥʘ 
ʧʽʜʢʘʟʢʘ 

        

3 ɹʽʣʴʰ ʜʝʪʘʣʴʥʽ 
ʧʦʷʩʥʝʥʥʷ 

        

 

ʊʘʙʣʠʮʷ 3 
ʈʝʟʫʣʴʪʘʪʠ ʟʘʧʦʚʥʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʢʘʨʪʢʠ ʧʽʩʣʷ ʧʝʨʝʚʽʨʢʠ 

ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ 
  ʅʦʤʝʨʠ ʟʘʜʘʯ 

 ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ 
ʥʘʜʘʥʥʷ ʜʦʧʦʤʦʛʠ 

1 2 3 4 5 6 7 8 

1 ɺʽʜʩʫʪʥʽʩʪʴ 
ʧʽʜʢʘʟʢʠ 

        

2 ɽʚʨʠʩʪʠʯʥʘ 
ʧʽʜʢʘʟʢʘ 

        

3 ɹʽʣʴʰ ʜʝʪʘʣʴʥʽ 
ʧʦʷʩʥʝʥʥʷ 

        

ʇʨʦʧʦʥʫʻʪʴʩʷ ʪʘʢʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʷʚʣʝʥʥʷ ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ʪʘ 
ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʝʚʨʠʩʪʠʯʥʠʭ ʫʤʽʥʴ. ɺʠʟʥʘʯʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʧʦʚʥʽʩʪʶ 
ʨʦʟʚôʷʟʘʥʠʭ ʟʘʜʘʯ (ʫ ʥʘʚʝʜʝʥʦʤʫ ʧʨʠʢʣʘʜʽ ʾʭ 5), ʧʦʟʥʘʯʠʤʦ ʾʾ Npr, ʽ ʢʽʣʴʢʽʩʪʴ 
ʟʚʝʨʪʘʥʴ ʫʯʥʷ ʧʦ ʜʦʧʦʤʦʛʫ ʧʽʜ ʯʘʩ ʧʦʰʫʢʫ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ (ʡʜʝʪʴʩʷ ʧʨʦ 
ʪʽ ʟʘʜʘʯʽ, ʷʢʽ ʫʯʝʥʴ ʧʦʚʥʽʩʪʶ ʧʨʘʚʠʣʴʥʦ ʨʦʟʚôʷʞʝ; ʫ ʧʨʠʢʣʘʜʽ ʾʭ 8), 
ʧʦʟʥʘʯʠʤʦ ʾʾ Nd. ʗʢʱʦ 0 ὔ ὔ , ʪʦ ʤʦʞʝʤʦ ʛʦʚʦʨʠʪʠ ʧʨʦ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʝʚʨʠʩʪʠʯʥʠʭ ʫʤʽʥʴ ʫʯʥʽʚ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʥʘʚʯʘʥʥʷ; ʷʢʱʦ 
ὔὴὶ¢ὔὨ¢ὔὴὶ ï ʧʨʦ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ; ʷʢʱʦ Nd > Npr ï ʧʨʦ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ. 

ʇʦ ʟʘʢʽʥʯʝʥʥʶ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʤʘʻ ʤʽʩʮʝ ʧʦʪʦʯʥʘ ʨʝʬʣʝʢʩʽʷ 
ʜʽʷʣʴʥʦʩʪʽ ï ʫʯʥʷʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʦʮʽʥʠʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʟʘʜʘʯʽ ʟ ʪʦʯʢʠ 
ʟʦʨʫ: ʘ) ʽʥʪʝʨʝʩʫ; ʙ) ʜʦʩʪʫʧʥʦʩʪʽ; ʚ) ʝʚʨʠʩʪʠʯʥʦʩʪʽ. 

ʑʦʜʦ ʬʦʨʤ ʧʨʦʚʝʜʝʥʥʷ ʬʘʢʫʣʴʪʘʪʠʚʥʠʭ ʟʘʥʷʪʴ ʥʘ ʧʝʨʰʦʤʫ 
ʝʪʘʧʽ ʬʦʨʤʫʚʘʥʥʷ ʝʚʨʠʩʪʠʯʥʠʭ ʫʤʽʥʴ, ʪʦ ʚʘʨʪʦ ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʷʢ: 
ʚʩʪʫʧʥʠʡ ʩʝʤʽʥʘʨ, ʽʩʪʦʨʠʯʥʘ ʪʘ ʽʥʩʪʨʫʢʪʠʚʥʘ ʣʝʢʮʽʷ, ʣʝʢʮʽʷ-ʜʽʘʣʦʛ, 
ʧʨʦʙʣʝʤʥʘ ʣʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ, ʩʝʤʽʥʘʨ-ʚʠʩʪʘʚʢʘ. ʅʘʧʨʠʢʣʘʜ, ʚʩʪʫʧʥʠʡ 
ʝʚʨʠʩʪʠʯʥʠʡ ʩʝʤʽʥʘʨ ʘʧʝʣʶʻ ʜʦ ʥʘʷʚʥʠʭ ʟʥʘʥʴ ʽ ʜʦʩʚʽʜʫ ʫʯʥʽʚ. ʇʽʩʣʷ 
ʧʦʷʩʥʝʥʥʷ ʚʯʠʪʝʣʝʤ ʩʪʨʫʢʪʫʨʠ ʩʝʤʽʥʘʨʫ ʫʯʥʽ ʢʦʣʝʢʪʠʚʥʦ ʟʙʠʨʘʶʪʴ 
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ʽʥʬʦʨʤʘʮʽʶ ʟʘ ʥʦʚʦʶ ʪʝʤʦʶ ʡ ʢʣʘʩʠʬʽʢʫʶʪʴ ʾʾ ʟʘ ʨʦʟʜʽʣʘʤʠ. ɻʨʫʧʠ 
ʧʨʘʮʶʶʪʴ ʽʟ ʟʽʙʨʘʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʟʘ ʟʘʜʘʥʠʤ ʘʣʛʦʨʠʪʤʦʤ ʽ ʛʦʪʫʶʪʴ 
ʚʠʩʪʫʧ ʧʝʨʝʜ ʫʩʽʤʘ ʫʯʥʷʤʠ, ʷʢʽ ʥʠʤʠ ʦʮʽʥʶʶʪʴʩʷ ʡ ʘʥʘʣʽʟʫʶʪʴʩʷ. 
ɯʥʩʪʨʫʢʪʠʚʥʽ ʣʝʢʮʽʾ ʦʟʥʘʡʦʤʣʶʶʪʴ ʫʯʥʽʚ ʟ ʪʝʭʥʦʣʦʛʽʻʶ ʤʘʡʙʫʪʥʴʦʾ 
ʜʽʷʣʴʥʦʩʪʽ, ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʚʠʢʦʥʘʥʥʷ ʦʢʨʝʤʠʭ ʜʽʡ ʽ ʩʧʦʩʦʙʽʚ ʨʦʙʦʪʠ. 
ʅʘ ʪʘʢʠʭ ʣʝʢʮʽʷʭ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʘʣʛʦʨʠʪʤʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ, ʧʨʘʚʠʣʘ 
ʚʠʢʦʥʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʧʣʘʥʠ ʚʠʚʯʝʥʥʷ ʧʦʥʷʪʴ, ʩʧʦʩʦʙʠ 
ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʧʨʘʚʠʣ, ʪʝʦʨʽʡ; ʧʦʷʩʥʶʶʪʴʩʷ ʤʝʪʦʜʠ ʥʘʚʯʘʣʴʥʦʛʦ 
ʧʽʟʥʘʥʥʷ, ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʦʨʛʘʥʽʟʘʮʽʡʥʠʡ ʤʝʭʘʥʽʟʤ ʟʘʥʷʪʪʷ ʰʢʦʣʷʨʽʚ. 

ɺʠʩʥʦʚʢʠ. ʋʩʧʽʰʥʦʤʫ ʬʦʨʤʫʚʘʥʥʶ ʝʚʨʠʩʪʠʯʥʠʭ ʫʤʽʥʴ ʫʯʥʽʚ ʥʘ 
ʬʘʢʫʣʴʪʘʪʠʚʥʠʭ ʟʘʥʷʪʪʷʭ ʟ ʤʘʪʝʤʘʪʠʢʠ ʤʘʻ ʧʝʨʝʜʫʚʘʪʠ ʟʥʘʯʥʘ ʧʽʜʛʦʪʦʚʢʘ 
ʫʯʥʽʚ ʜʦ ʮʴʦʛʦ. ɺʘʞʣʠʚʦ ʩʪʚʦʨʠʪʠ ʧʝʚʥʝ ʧʽʜˇʨʫʥʪʷ, ʟʘʙʝʟʧʝʯʠʪʠ ʛʦʪʦʚʥʽʩʪʴ 
ʫʯʥʽʚ ʜʦ ʝʚʨʠʩʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 
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ʈɽɿʖʄɽ 
ʄʦʪʠʚʘʮʠʦʥʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʵʪʘʧ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʚʨʠʩʪʠʯʝʩʢʠʭ ʫʤʝʥʠʡ 

ʫʯʘʱʠʭʩʷ ʥʘ ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ ʟʘʥʷʪʠʷʭ ʧʦ ʤʘʪʝʤʘʪʠʢʝ. ʈʘʩʩʤʦʪʨʝʥ ʧʝʨʚʳʡ ʵʪʘʧ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʚʨʠʩʪʠʯʝʩʢʠʭ ʫʤʝʥʠʡ ʫʯʘʱʠʭʩʷ ʥʘ ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ ʟʘʥʷʪʠʷʭ ʧʦ 
ʤʘʪʝʤʘʪʠʢʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʪʠʚʘʮʠʦʥʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʵʪʘʧ, ʵʚʨʠʩʪʠʯʝʩʢʠʝ ʫʤʝʥʠʷ, 
ʬʘʢʫʣʴʪʘʪʠʚʥʳʝ ʟʘʥʷʪʠʷ ʧʦ ʤʘʪʝʤʘʪʠʢʝ. 

SUMMARY 
Motivational-diagnostic stage of forming of heuristic skills of pupils on math optional 

courses. The first stage of forming pupilôs heuristic skills is described on math optional courses.  
Key words: motivational diagnostic stage, heuristic abilities, optional employments 

are from mathematics.  
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ʋɼʂ 373.5.016: 514.116(043.3)  
ʊ. ɸ. ɻʨʠʮʠʢ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ  
ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʄ.ʇ.ɼʨʘʛʦʤʘʥʦʚʘ 

 

ʉʀʉʊɽʄɸ ɺʇʈɸɺ ʗʂ ɿɸʉɯɹ ʌʆʈʄʋɺɸʅʅʗ ʅɸɺʀʏʆʂ  
ʊɸ ʋʄɯʅʔ ʋʏʅɯɺ ɺ ʇʈʆʎɽʉɯ ɺʀɺʏɽʅʅʗ 
ʊʈʀɻʆʅʆʄɽʊʈʀʏʅʆɻʆ ʄɸʊɽʈɯɸʃʋ 

 
ɺ ʩʪʘʪʪʽ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʦʩʥʦʚʥʽ  ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ ʚʧʨʘʚ, ʱʦ ʩʧʨʷʤʦʚʘʥʘ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʪʘ ʫʤʽʥʴ ʫʯʥʽʚ ʧʨʦʬʽʣʴʥʠʭ ʢʣʘʩʽʚ ʚ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ 
ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʠʩʪʝʤʘ ʚʧʨʘʚ, ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʜʠʬʝʨʝʥʮʽʘʮʽʷ 
ʜʦʧʦʤʦʛʠ, ʧʨʦʬʽʣʴʥʠʡ ʢʣʘʩ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʌʦʨʤʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 
ʫʯʥʷ ʥʘʣʝʞʠʪʴ ʜʦ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʩʫʯʘʩʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ. 
ʊʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʣʠʰʝ ʪʦʜʽ ʤʽʮʥʽ ʪʘ ʜʽʻʚʽ, ʢʦʣʠ ʥʘ ʾʭ ʦʩʥʦʚʽ ʚʠʢʦʥʫʶʪʴʩʷ 
ʧʨʘʢʪʠʯʥʽ ʜʽʾ. ʇʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ ʪʘ ʫʤʽʥʥʷ, ʥʘʙʫʪʽ ʚ ʰʢʦʣʽ, ʟʘʙʝʟʧʝʯʫʶʪʴ 
ʙʘʟʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʥʘʚʯʘʥʥʷ ʽ ʦʚʦʣʦʜʽʥʥʷ ʧʨʦʬʝʩʽʡʥʦʶ ʜʽʷʣʴʥʽʩʪʶ. ʗʢ 
ʧʠʰʝ ɻ.ʇ. ɹʝʚʟ, çʤʘʪʝʤʘʪʠʢʠ ʪʨʝʙʘ ʥʘʚʯʘʪʠ ʪʘʢ, ʱʦʙ ʫʯʥʽ ʚʤʽʣʠ ʾʾ 
ʟʘʩʪʦʩʦʚʫʚʘʪʠ, ʥʘʩʘʤʧʝʨʝʜ ï ʜʦ ʮʽʢʘʚʠʭ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯè [1, 113]. 

ɺʧʨʘʚʠ ʻ ʦʩʥʦʚʥʠʤ ʟʘʩʦʙʦʤ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʪʘ ʫʤʽʥʴ ʫʯʥʽʚ, ʾʭ 
ʚʢʣʶʯʝʥʥʷ ʚ ʘʢʪʠʚʥʫ ʥʘʚʯʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ. ʇʨʦʙʣʝʤʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ 
ʚʧʨʘʚ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʥʝ ʻ ʥʦʚʦʶ ʚ ʧʝʜʘʛʦʛʽʯʥʽʡ ʪʝʦʨʽʾ ʽ ʧʨʘʢʪʠʮʽ. ʈʷʜ 
ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʧʨʘʮʴ ʜʠʜʘʢʪʽʚ ʪʘ ʧʩʠʭʦʣʦʛʽʚ ʧʨʠʩʚʷʯʝʥʽ ʨʦʟʨʦʙʮʽ ʪʝʦʨʽʾ 
ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʥʘʚʠʯʦʢ ʪʘ ʚʤʽʥʴ ʥʘ ʦʩʥʦʚʽ ʚʧʨʘʚ (ɻ.ɸ. ɹʘʣʣ, 
ɼ.ʄ. ɹʦʛʦʷʚʣʝʥʩʴʢʠʡ, ʇ.ʗ. ɻʘʣʴʧʝʨʽʥ, ʄ.ʆ. ɼʘʥʠʣʦʚ, ʄ.ɯ. ɿʘʨʝʮʴʢʠʡ, 
ɼ.ɹ. ɽʣʴʢʦʥʽʥ,  ɹ.ʇ. ɭʩʠʧʦʚ, ʆ.ʄ. ʃʝʦʥʪʴʻʚ, ʅ.ʆ. ʄʝʥʯʠʥʩʴʢʘ, ɺ.ʆ. ʆʥʠʱʫʢ, 
ʉ.ʍ. ʏʘʚʜʘʨʦʚ ʪʘ ʽʥ.). ɺ ʤʝʪʦʜʠʮʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʧʨʦʙʣʝʤʘ ʚʧʨʘʚ 
ʨʦʟʨʦʙʣʝʥʘ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʇ.ʄ. ɽʨʜʥʽʻʚʘ, ʗ.ɯ. ɻʨʫʜʝʥʦʚʘ, ʖ.ʄ. ʂʦʣʷʛʽʥʘ, 
ɻ.ɯ. ʉʘʨʘʥʮʝʚʘ,ɿ.ɯ. ʉʣʻʧʢʘʥʴ, ʉ.ʖ. ʉʫʚʦʨʦʚʦʾ, ɼ. ʇʦʡʘ ʪʘ ʽʥʰʠʭ ʥʘʫʢʦʚʮʽʚ. 

ɺ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʧʨʦʬʽʣʴʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʪʘ ʦʩʦʙʠʩʪʽʩʥʦ 
ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʧʦʩʪʘʻ ʧʨʦʙʣʝʤʘ ʩʪʚʦʨʝʥʥʷ 
ʩʠʩʪʝʤʠ ʚʧʨʘʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʥʦʚʠʤ ʚʠʤʦʛʘʤ ʜʦ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, 
ʟʦʢʨʝʤʘ, ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʎʷ ʩʠʩʪʝʤʘ ʤʘʻ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʘ ʥʘ 
ʚʨʘʭʫʚʘʥʥʷ ʚʘʨʽʘʪʠʚʥʦʩʪʽ ʥʘʚʯʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʟʜʽʙʥʦʩʪʝʡ ʫʯʥʽʚ, ʾʭ 
ʧʨʦʬʝʩʽʡʥʠʭ ʥʘʤʽʨʽʚ ʪʘ ʧʦʪʨʝʙ ʚ ʤʘʪʝʤʘʪʠʯʥʽʡ ʧʽʜʛʦʪʦʚʮʽ, ʨʽʟʥʦʨʽʚʥʝʚʦʩʪʽ 
ʧʽʟʥʘʚʘʣʴʥʠʭ ʽʥʪʝʨʝʩʽʚ ʪʘ ʥʘʭʠʣʽʚ. ʉʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʧʦʙʫʜʦʚʠ ʩʠʩʪʝʤʠ 
ʚʧʨʘʚ ʜʣʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚʠʩʣʦʚʣʶʶʪʴʩʷ 
ɸ.ʄ. ʂʘʧʽʥʦʩʦʚʠʤ, ʆ.ɯ. ʉʢʘʬʦʶ, ʃ.ʆ. ʉʦʢʦʣʝʥʢʦ, ʅ.ɸ. ʊʘʨʘʩʝʥʢʦʚʦʶ, 
ʆ.ʉ. ʏʘʰʝʯʥʠʢʦʚʦʶ ʪʘ ʽʥʰʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ.  
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ʅʘʧʨʠʢʣʘʜ, ʅ.ɸ. ʊʘʨʘʩʝʥʢʦʚʘ ʧʨʦʧʦʥʫʻ ʩʪʨʫʢʪʫʨʫ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʾ 
ʩʠʩʪʝʤʠ ʟʘʜʘʯ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʙʦʚôʷʟʢʦʚʦʛʦ, ʧʽʜʚʠʱʝʥʦʛʦ ʽ 
ʧʦʛʣʠʙʣʝʥʦʛʦ ʨʽʚʥʽʚ ʨʦʙʦʪʠ ʥʘʜ ʪʝʤʦʶ. ʋ ʤʘʩʠʚʽ ʟʘʜʘʯ ʜʣʷ ʢʦʞʥʦʛʦ ʨʽʚʥʷ 
ʚʠʜʽʣʝʥʦ ʜʚʽ ʛʨʫʧʠ ʟʘʜʘʯ, ʷʢʽ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʩʪʘʥʜʘʨʪʥʽ, ʥʘʧʽʚʩʪʘʥʜʘʨʪʥʽ ʪʘ 
ʥʝʩʪʘʥʜʘʨʪʥʽ ʟʘʜʘʯʽ [9, 101]. ɸ.ʄ. ʂʘʧʽʥʦʩʦʚ ʜʠʬʝʨʝʥʮʽʶʻ ʥʘʚʯʘʣʴʥʽ 
ʚʧʨʘʚʠ ʟʘ ʨʽʚʥʷʤʠ ʩʢʣʘʜʥʦʩʪʽ, ʚʨʘʭʦʚʫʶʯʠ ʧʦʜʽʣ ʟʤʽʩʪʫ ʪʝʤʠ ʥʘ ʙʘʟʦʚʠʡ, 
ʧʦʛʣʠʙʣʝʥʠʡ, ʜʦʧʦʤʽʞʥʠʡ ʽ ʜʦʜʘʪʢʦʚʠʡ [5, 14]. ʉ.ʇ. ʉʝʤʝʥʮʦʤ ʩʪʚʦʨʝʥʦ ʪʘ 
ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʟʘʜʘʯʥʫ ʤʦʜʝʣʴ ʨʦʟʚʠʚʘʣʴʥʦ-ʟʘʜʘʯʥʦʛʦ ʤʝʪʦʜʫ 
ʥʘʚʯʘʥʥʷ [8, 28]. ʆ.ɺ. ʊʨʫʥʦʚʘ  ʧʨʦʧʦʥʫʻ ʟʜʽʡʩʥʶʚʘʪʠ ʜʦʙʽʨ ʟʘʜʘʯ ʜʣʷ 
ʧʨʦʬʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʜʚʦʚʠʤʽʨʥʦʾ ʤʦʜʝʣʽ ʜʠʬʝʨʝʥʮʽʘʮʽʾ 
ʥʘʚʯʘʥʥʷ, ʦʩʥʦʚʥʠʤʠ ʚʠʤʽʨʘʤʠ ʷʢʦʾ ʻ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ  ʽ ʨʽʚʝʥʴ ʚʠʤʦʛ 
ʜʦ ʦʧʘʥʫʚʘʥʥʷ ʮʠʤ ʥʘʚʯʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ ʢʦʨʠʩʪʫʚʘʪʠʩʷ 
ʢʨʠʪʝʨʽʻʤ ʥʘʫʢʦʚʦʾ ʽ ʧʨʘʢʪʠʯʥʦʾ ʟʥʘʯʠʤʦʩʪʽ ʪʘ ʢʨʠʪʝʨʽʻʤ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 
ʟʤʽʩʪʫ ʧʨʦʬʽʣʶ ʥʘʚʯʘʥʥʷ [10, 134]. ɸʣʝ ʚʠʱʝʥʘʟʚʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ 
ʢʦʥʢʨʝʪʠʟʫʶʪʴʩʷ ʚʽʜʥʦʩʥʦ ʚʠʚʯʝʥʥʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚʦʥʠ 
ʥʝ ʨʦʟʢʨʠʚʘʶʪʴ ʡʦʛʦ ʤʦʞʣʠʚʦʩʪʝʡ ʫ ʬʦʨʤʫʚʘʥʥʽ ʧʨʦʬʽʣʴʥʦ-ʟʥʘʯʠʤʠʭ 
ʥʘʚʠʯʦʢ ʪʘ ʫʤʽʥʴ ʫʯʥʽʚ. 

ʄʝʪʘ ʩʪʘʪʪʽ ï ʩʬʦʨʤʫʣʶʚʘʪʠ ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ ʚʧʨʘʚ, ʱʦ 
ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʪʘ ʫʤʽʥʴ ʫʯʥʽʚ ʧʨʦʬʽʣʴʥʠʭ ʢʣʘʩʽʚ ʧʨʠ 
ʚʠʚʯʝʥʥʽ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʇʦʥʷʪʪʷ çʤʘʪʝʤʘʪʠʯʥʘ ʚʧʨʘʚʘè ʙʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʚ ʰʠʨʦʢʦʤʫ 
ʟʥʘʯʝʥʥʽ ʮʴʦʛʦ ʩʣʦʚʘ (ʟʘ ʇ.ʄ. ɽʨʜʥʽʻʚʠʤ) ʽ ʚʚʘʞʘʪʠʤʝʤʦ ʟʘʜʘʯʽ ʪʘ 
ʧʨʠʢʣʘʜʠ ʨʽʟʥʦʚʠʜʘʤʠ ʚʧʨʘʚ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʊʨʠʛʦʥʦʤʝʪʨʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʤʘʻ ʰʠʨʦʢʽ 
ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʧʨʦʬʽʣʴʥʠʭ ʽʥʪʝʨʝʩʽʚ ʪʘ ʟʘʧʠʪʽʚ ʫʯʥʽʚ, 
ʟʜʽʡʩʥʝʥʥʷ ʾʭ ʧʨʦʬʝʩʽʡʥʦʾ ʦʨʽʻʥʪʘʮʽʾ. ʎʽ ʤʦʞʣʠʚʦʩʪʽ ʨʝʘʣʽʟʫʻ, ʟʦʢʨʝʤʘ, ʽʩʪʦʨʽʷ 
ʪʨʠʛʦʥʦʤʝʪʨʽʾ, ʾʾ ʟʘʛʘʣʴʥʦʢʫʣʴʪʫʨʥʠʡ ʧʦʪʝʥʮʽʘʣ (ʛʫʤʘʥʽʪʘʨʥʽ ʧʨʦʬʽʣʽ), 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʛʝʦʤʝʪʨʽʾ, ʚʠʱʽʡ ʤʘʪʝʤʘʪʠʮʽ, ʚ ʤʦʜʝʣʶʚʘʥʥʽ ʥʘʫʢʦʚʦʾ 
ʤʘʪʝʤʘʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ (ʤʘʪʝʤʘʪʠʯʥʽ ʧʨʦʬʽʣʽ), ʬʽʟʠʮʽ, ʘʩʪʨʦʥʦʤʽʾ, ʪʝʭʥʽʮʽ, 
ʟʚôʷʟʦʢ ʟ ʧʨʘʢʪʠʯʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʣʶʜʠʥʠ (ʧʨʠʨʦʜʥʠʯʽ, ʪʝʭʥʽʯʥʽ ʧʨʦʬʽʣʽ). 

ʋ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʬʦʨʤʫʶʪʴʩʷ ʷʢ 
ʟʘʛʘʣʴʥʦʥʘʚʯʘʣʴʥʽ ʥʘʚʠʯʢʠ ʪʘ ʫʤʽʥʥʷ, ʪʘʢ ʽ ʩʧʝʮʽʘʣʴʥʽ: ʦʙʯʠʩʣʶʚʘʣʴʥʽ, 
ʬʦʨʤʘʣʴʥʦ-ʦʧʝʨʘʪʦʨʥʽ, ʛʨʘʬʽʯʥʽ, ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʪʘ ʽʥʰʽ. ʉʠʩʪʝʤʘ ʚʧʨʘʚ, ʷʢ 
ʟʘʩʽʙ ʬʦʨʤʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʫʤʽʥʴ, ʚ ʫʤʦʚʘʭ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ 
ʤʘʻ ʙʫʜʫʚʘʪʠʩʴ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʷʢ ʽʥʜʠʚʽʜʫʘʣʴʥʦ-ʪʠʧʦʣʦʛʽʯʥʠʭ 
ʚʽʜʤʽʥʥʦʩʪʝʡ ʫʯʥʽʚ ʚ ʤʝʞʘʭ ʢʣʘʩʫ, ʪʘʢ ʽ ʧʨʦʬʽʣʶ ʾʭ ʥʘʚʯʘʥʥʷ. ʄʝʪʦʶ ʮʽʻʾ 
ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʞʥʦʤʫ ʫʯʥʝʚʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ 
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ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʨʘʭʫʚʘʥʥʷ ʡʦʛʦ ʥʘʚʯʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, 
ʟʜʽʙʥʦʩʪʝʡ, ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʤʦʪʠʚʘʮʽʾ.  

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʚʽʜʧʦʚʽʜʥʦʾ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʪʘ ʥʘʫʢʦʚʦ-
ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ 
ʚʠʚʯʝʥʥʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʧʨʦʬʽʣʴʥʠʭ ʢʣʘʩʘʭ, ʘ ʪʘʢʦʞ 
ʦʩʦʙʠʩʪʦʛʦ ʜʦʩʚʽʜʫ, ʥʘʤʠ ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʪʘʢʽ ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ ʚʧʨʘʚ, ʷʢʘ 
ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʪʘ ʚʤʽʥʴ ʫʯʥʽʚ: ʚʠʤʦʛʘ ʟʤʽʩʪʦʚʦʾ 
ʜʠʬʝʨʝʥʮʽʘʮʽʾ, ʨʽʚʥʝʚʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ, ʜʦʩʪʫʧʥʦʩʪʽ, ʨʝʘʣʽʟʘʮʽʾ ʤʽʞʧʨʝʜʤʝʪʥʠʭ 
ʟʚôʷʟʢʽʚ, ʧʨʦʬʝʩʽʡʥʦʾ ʟʥʘʯʠʤʦʩʪʽ. ʈʦʟʢʨʠʻʤʦ ʟʤʽʩʪ ʢʦʞʥʦʾ ʟ ʚʠʤʦʛ. 

ɺʠʤʦʛʘ ʟʤʽʩʪʦʚʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ. ɿʤʽʩʪʦʚʝ ʥʘʧʦʚʥʝʥʥʷ ʚʧʨʘʚ ʩʣʽʜ 
ʚʘʨʽʶʚʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʽʶʯʠʭ ʧʨʦʬʽʣʴʥʠʭ ʧʨʦʛʨʘʤ ʟ ʤʘʪʝʤʘʪʠʢʠ, 
ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʜʽʙʥʦʩʪʝʡ ʪʘ ʽʥʪʝʨʝʩʽʚ ʫʯʥʽʚ, ʪʝʦʨʝʪʠʯʥʦʾ, ʧʨʠʢʣʘʜʥʦʾ ʪʘ 
ʛʫʤʘʥʽʪʘʨʥʦʾ ʩʢʣʘʜʦʚʠʭ ʟʤʽʩʪʫ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ [3, 206]. 
ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʟʤʽʩʪʦʚʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʚʧʨʘʚ ʟ ʪʝʤʠ çʈʘʜʽʘʥʥʘ 
ʤʽʨʘ ʢʫʪʘè, ʱʦ ʚʠʚʯʘʻʪʴʩʷ ʫ ʢʣʘʩʘʭ ʚʩʽʭ ʧʨʦʬʽʣʽʚ. ɺ ʟʘʜʘʯʘʭ, ʷʢʽ 
ʧʨʦʧʦʥʫʶʪʴʩʷ ʫʯʥʷʤ-ʛʫʤʘʥʽʪʘʨʽʷʤ, ʜʦʮʽʣʴʥʦ ʚʽʜʦʙʨʘʞʘʪʠ ʨʝʘʣʴʥʫ 
ʜʽʡʩʥʽʩʪʴ, ʾʭ ʝʤʧʽʨʠʯʥʽ ʟʥʘʥʥʷ ʪʘ ʧʦʚʩʷʢʜʝʥʥʠʡ ʞʠʪʪʻʚʠʡ ʜʦʩʚʽʜ. 
ʅʘʧʨʠʢʣʘʜ: çʅʘʤʝʪ ʪʫʨʠʩʪʽʚ ʤʘʻ ʬʦʨʤʫ ʨʽʚʥʦʙʝʜʨʝʥʦʾ ʪʨʘʧʝʮʽʾ, ʦʜʠʥ 
ʢʫʪ ʷʢʦʾ 49ę. ɺʠʨʘʟʽʪʴ ʫ ʨʘʜʽʘʥʥʽʡ ʤʽʨʽ ʾʾ ʙʽʣʴʰʠʡ ʢʫʪè. ɺʧʨʘʚʠ, ʚ ʷʢʠʭ 
ʧʨʠʩʫʪʥʽ ʧʦʨʷʜ ʟ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʽ ʛʫʤʘʥʽʪʘʨʥʽ ʦʙôʻʢʪʠ, ʜʦʧʦʤʘʛʘʶʪʴ 
ʢʦʥʢʨʝʪʠʟʫʚʘʪʠ ʘʙʩʪʨʘʢʪʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʧʦʥʷʪʪʷ, ʘ ʚʽʜʪʘʢ, ʟʨʦʙʠʪʠ ʾʭ 
ʙʽʣʴʰ ʟʨʦʟʫʤʽʣʠʤʠ ʪʘ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʫʯʥʽʚ. ʇʨʠ ʮʴʦʤʫ, ʧʨʦʮʝʩ 
ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʥʘ ʢʦʛʥʽʪʠʚʥʦʤʫ, ʘ ʡ ʥʘ 
ʝʤʦʮʽʡʥʦ-ʮʽʥʥʽʩʥʦʤʫ, ʯʫʪʪʻʚʦʤʫ ʨʽʚʥʽ. ʋʯʥʷ, ʷʢʠʡ ʚʠʚʯʘʻ ʧʨʠʢʣʘʜʥʠʡ 
ʢʫʨʩ ʤʘʪʝʤʘʪʠʢʠ, ʟʘʮʽʢʘʚʠʪʴ ʟʘʜʘʯʘ ʟ ʪʝʭʥʽʯʥʠʤ ʟʤʽʩʪʦʤ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ 
ʚʠʨʦʙʥʠʯʫ ʜʽʷʣʴʥʽʩʪʴ ʩʫʯʘʩʥʦʾ ʣʶʜʠʥʠ: çʐʢʽʚ ʥʘʜʰʚʠʜʢʽʩʥʦʛʦ 
ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʨʦʙʠʪʴ 120000 ʦʙʝʨʪʽʚ ʟʘ ʭʚʠʣʠʥʫ. ɺʠʟʥʘʯʠʪʠ ʢʫʪʦʚʫ 
ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʮʴʦʛʦ ʰʢʽʚʘ ʚ ʛʨʘʜʫʩʘʭ ʟʘ ʩʝʢʫʥʜʫ ʽ ʚ ʨʘʜʽʘʥʘʭ ʟʘ 
ʩʝʢʫʥʜʫè. ʊʝʦʨʝʪʠʯʥʘ ʩʢʣʘʜʦʚʘ ʟʤʽʩʪʫ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 
ʥʘʡʙʽʣʴʰ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʧʨʘʚʘʭ ʜʣʷ ʢʣʘʩʫ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʬʽʣʶ: 
çɺʠʚʝʜʽʪʴ ʬʦʨʤʫʣʫ ʜʣʷ ʥʘʙʣʠʞʝʥʦʛʦ ʦʙʯʠʩʣʝʥʥʷ ʜʦʚʞʠʥʠ ʜʫʛʠ L, ʷʢʱʦ 
ʨʘʜʽʫʩ ʾʾ R, ʘ ʚʽʜʧʦʚʽʜʥʠʡ ʾʡ ʮʝʥʪʨʘʣʴʥʠʡ ʢʫʪ ʤʽʩʪʠʪʴ n ʪʠʩʷʯʥʠʭè. 

ɺʠʤʦʛʘ ʨʽʚʥʝʚʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ. ɼʣʷ ʚʨʘʭʫʚʘʥʥʷ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʨʽʚʥʷʭ 
ʟʥʘʥʴ, ʥʘʚʠʯʦʢ ʪʘ ʚʤʽʥʴ ʫʯʥʽʚ ʚ ʤʝʞʘʭ ʢʣʘʩʫ ʥʝʦʙʭʽʜʥʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ 
ʥʘʚʯʘʣʴʥʠʭ ʚʧʨʘʚ ʟʘ ʩʢʣʘʜʥʽʩʪʶ. ɺ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ 
ʨʦʟʨʽʟʥʷʶʪʴ ʪʝʨʤʽʥʠ çʩʢʣʘʜʥʽʩʪʴè ʽ çʪʨʫʜʥʽʩʪʴè ʟʘʚʜʘʥʥʷ [7, 19]. ʉʢʣʘʜʥʽʩʪʴ ʻ 
ʦʙôʻʢʪʠʚʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘ ʪʨʫʜʥʽʩʪʴ  
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ʟʘʚʜʘʥʥʷ ï ʩʫʙôʻʢʪʠʚʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʧʦʚôʷʟʘʥʘ ʟ ʨʽʚʥʝʤ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʷ. 
ɿôʷʩʦʚʫʶʯʠ ʩʢʣʘʜʥʽʩʪʴ ʚʧʨʘʚʠ, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʪʝ, ʱʦ ʾʾ ʩʪʨʫʢʪʫʨʫ 
ʫʪʚʦʨʶʻ ʜʚʽ ʢʦʤʧʦʥʝʥʪʠ: 1) ʜʽʷʣʴʥʽʩʪʴ ʫʯʥʷ; 2) ʟʤʽʩʪ ʚʧʨʘʚʠ, ʥʘ ʦʩʥʦʚʽ ʷʢʦʛʦ 
ʮʷ ʜʽʷʣʴʥʽʩʪʴ ʟʜʽʡʩʥʶʻʪʴʩʷ. ʈʝʧʨʦʜʫʢʪʠʚʥʘ ʜʽʷʣʴʥʽʩʪʴ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʽʡ, ʱʦ 
ʚʠʢʦʥʫʶʪʴʩʷ ʟʘ ʟʨʘʟʢʦʤ, ʧʨʘʚʠʣʦʤ, ʪʦʤʫ ʚʦʥʘ ʤʝʥʰ ʩʢʣʘʜʥʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 
ʧʨʦʜʫʢʪʠʚʥʦʶ, ʷʢʘ ʧʦʪʨʝʙʫʻ ʩʤʦʩʪʽʡʥʦʛʦ ʧʦʰʫʢʫ ʧʨʠʡʦʤʽʚ ʾʾ ʚʠʢʦʥʘʥʥʷ, 
ʧʝʨʝʥʝʩʝʥʥʷ ʟʥʘʥʴ ʽ ʫʤʽʥʴ ʟ ʟʥʘʡʦʤʦʾ ʩʠʪʫʘʮʽʾ ʚ ʥʦʚʫ. ʇʨʦʜʫʢʪʠʚʥʘ ʜʽʷʣʴʥʽʩʪʴ 
ʟʫʤʦʚʣʶʻ ʙʽʣʴʰʽ ʪʨʫʜʥʦʱʽ ʚ ʫʯʥʽʚ ʥʽʞ ʨʝʧʨʦʜʫʢʪʠʚʥʘ, ʘʣʝ ʚʦʥʘ ʙʽʣʴʰ ʮʽʢʘʚʘ 
ʜʣʷ ʫʯʥʽʚ, ʨʦʟʚʠʚʘʻ ʾʭ ʤʠʩʣʠʪʝʣʴʥʽ ʟʜʽʙʥʦʩʪʽ. 

ʇʨʠ ʦʮʽʥʶʚʘʥʥʽ ʨʽʚʥʷ ʩʢʣʘʜʥʦʩʪʽ ʚʧʨʘʚʠ ʧʨʦʧʦʥʫʻʤʦ ʚʨʘʭʦʚʫʚʘʪʠ 
ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ: ʤʽʨʫ ʥʦʚʠʟʥʠ ʩʠʪʫʘʮʽʾ, ʚ ʷʢʽʡ ʫʯʝʥʴ ʟʘʩʪʦʩʦʚʫʻ ʟʥʘʥʥʷ, 
ʯʠʩʣʦ ʧʨʦʤʽʞʥʠʭ ʦʧʝʨʘʮʽʡ, ʣʦʛʽʯʥʠʭ ʣʘʥʦʢ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ; 
ʚʠʢʦʥʘʥʥʷ ʧʨʷʤʦʾ ʯʠ ʦʙʝʨʥʝʥʦʾ ʜʽʾ ʚ ʧʨʦʮʝʩʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ; 
ʚʥʫʪʨʽʰʥʴʦʧʨʝʜʤʝʪʥʽ ʪʘ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ ʚʠʫʯʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; 
ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʚʽʜʰʫʢʘʥʥʷ ʨʦʟʚôʷʟʢʫ. ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜ. 
ɺʠʢʦʥʘʥʥʷ ʦʙʝʨʥʝʥʦʾ ʜʽʾ, ʟʜʝʙʽʣʴʰʦʛʦ, ʻ ʦʙôʻʢʪʠʚʥʦ ʩʢʣʘʜʥʽʰʦʶ 
ʦʧʝʨʘʮʽʻʶ, ʥʽʞ ʚʠʢʦʥʘʥʥʷ ʧʨʷʤʦʾ. ʅʘʧʨʠʢʣʘʜ, ʩʧʨʦʱʝʥʥʷ ʚʠʨʘʟʫ 

 ʧʝʨʝʜʙʘʯʘʻ ʧʨʷʤʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʩʥʦʚʥʦʾ 
ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦʾ ʪʦʪʦʞʥʦʩʪʽ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʩʫʤʫ ʧʝʨʰʠʭ ʜʚʦʭ 
ʜʦʜʘʥʢʽʚ ʚʠʨʘʟʫ ʟʘʤʽʥʶʶʪʴ ʦʜʠʥʠʮʝʶ: , . ɺ 
ʧʨʦʮʝʩʽ ʩʧʨʦʱʝʥʥʷ ʚʠʨʘʟʫ  ʩʣʽʜ ʚʠʢʦʥʘʪʠ ʦʙʝʨʥʝʥʫ 
ʜʽʶ ï ʟʘʤʽʥʠʪʠ ʦʜʠʥʠʮʶ ʥʘ ʩʫʤʫ ʢʚʘʜʨʘʪʽʚ ʩʠʥʫʩʘ ʽ ʢʦʩʠʥʫʩʘ: 

. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʧʨʘʚʫ ʥʘ 
ʩʧʨʦʱʝʥʥʷ ʚʠʨʘʟʫ ɺ ʚʚʘʞʘʻʤʦ ʩʢʣʘʜʥʽʰʦʶ ʥʽʞ ʥʘ ʩʧʨʦʱʝʥʥʷ ʚʠʨʘʟʫ ɸ ʟʘ 
ʧʦʢʘʟʥʠʢʦʤ ʚʠʢʦʥʘʥʥʷ ʧʨʷʤʦʾ ʯʠ ʦʙʝʨʥʝʥʦʾ ʜʽʾ. 

ɼʠʬʝʨʝʥʮʽʘʮʽʶ ʚʧʨʘʚ ʟʘ ʨʽʚʥʷʤʠ ʩʢʣʘʜʥʦʩʪʽ ʤʠ ʨʦʟʛʣʷʜʘʻʤʦ ʷʢ ʟʘʩʽʙ 
ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʽ ʧʦʩʣʽʜʦʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ, 
ʬʦʨʤʫʚʘʥʥʷ ʧʦʟʠʪʠʚʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʥʘʚʯʘʥʥʷ. ʇʦʩʪʫʧʦʚʝ ʫʩʢʣʘʜʥʝʥʥʷ 
ʟʘʚʜʘʥʴ ʚʽʜʢʨʠʚʘʻ ʫʯʥʷʤ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʡʪʠ ʥʘ ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 
ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʂʦʞʥʝ ʥʘʩʪʫʧʥʝ ʟʘʚʜʘʥʥʷ ʩʣʽʜ ʧʨʦʧʦʥʫʚʘʪʠ ʟ 
ʚʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥ ʚ ʧʽʟʥʘʚʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʷʭ ʫʯʥʷ, ʟ ʦʨʽʻʥʪʘʮʽʻʶ ʥʘ 
çʟʦʥʫ ʥʘʡʙʣʠʞʯʦʛʦ ʨʦʟʚʠʪʢʫè, ʱʦ ʧʽʜʥʽʤʘʻ ʫʯʥʷ ʚʽʜ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ 
ʜʽʷʣʴʥʦʩʪʽ ʜʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʽ ʪʚʦʨʯʦʾ. 

ɺʠʤʦʛʘ ʜʦʩʪʫʧʥʦʩʪʽ. ɺʧʨʘʚʠ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ 
ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ, ʚʽʢʦʚʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʫʯʥʷ, ʨʽʚʥʶ ʡʦʛʦ ʟʘʛʘʣʴʥʦʛʦ ʪʘ 
ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʏʠʤ ʩʢʣʘʜʥʽʰʠʡ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʪʠʤ ʧʨʦʩʪʽʰʝ 
ʽ ʜʦʭʽʜʣʠʚʽʰʝ ʩʣʽʜ ʡʦʛʦ ʧʨʦʧʦʥʫʚʘʪʠ ʫʯʥʶ ʜʣʷ ʟʘʩʚʦʻʥʥʷ. ɺʠʤʦʛʘ ʜʦʩʪʫʧʥʦʩʪʽ 

4cossin 22 ++= aaɸ

1cossin 22 =+ aa 541 =+=ɸ
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ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʚʘʨʽʶʚʘʥʥʷ ʩʢʣʘʜʥʦʩʪʽ ʚʧʨʘʚ, ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʾʭ 
ʨʦʟʚôʷʟʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʤʽʨʠ ʜʦʧʦʤʦʛʠ ʟ ʙʦʢʫ ʚʯʠʪʝʣʷ. ɼʦʧʦʤʦʛʫ 
ʜʠʬʝʨʝʥʮʽʶʻʤʦ ʟʘ ʦʙʩʷʛʦʤ ʪʘ ʭʘʨʘʢʪʝʨʦʤ. ʆʙʩʷʛ ʜʦʧʦʤʽʞʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʭʦʜʽ 
ʨʦʟʚ'̫ ʟʫʚʘʥʥʷ ʜʦʟʫʻʪʴʩʷ ʚʽʜ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦʾ ʜʦ ʤʽʥʽʤʘʣʴʥʦʾ. ɯʥʬʦʨʤʘʮʽʷ 
ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʪʘʢʦʞ ʟʘ ʭʘʨʘʢʪʝʨʦʤ: ʧʨʝʜôʷʚʣʝʥʥʷ ʟʨʘʟʢʘ, ʨʦʟʚôʷʟʫʚʘʥʥʷ 
ʜʦʧʦʤʽʞʥʠʭ ʟʘʚʜʘʥʴ, ʥʘʚʽʜʥʽ ʟʘʧʠʪʘʥʥʷ, ʥʘʦʯʥʝ ʧʽʜʢʨʽʧʣʝʥʥʷ ʪʦʱʦ. ʇʨʠ 
ʨʦʟʨʦʙʮʽ ʩʧʦʩʦʙʽʚ ʜʦʧʦʤʦʛʠ ʤʠ ʚʨʘʭʦʚʫʚʘʣʠ ʧʨʦʚʽʜʥʽ ʥʘʫʢʦʚʽ ʧʦʣʦʞʝʥʥʷ ʟ 
ʧʠʪʘʥʴ ʧʝʜʘʛʦʛʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ ʰʢʦʣʷʨʽʚ (ɽ. ɹʦʥʜʘʨʝʚʩʴʢʘ, ʆ. ɻʘʟʤʘʥ, 
ɻ. ʉʦʨʦʢʘ, ɺ. ʎʝʪʣʽʥ ʪʘ ʽʥ.), ʘ ʪʘʢʦʞ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 
ʜʦʩʣʽʜʞʝʥʥʷ ʊ.ɯ. ɼʝʡʥʽʯʝʥʢʦ, ʚ ʷʢʦʤʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʪʝʭʥʦʣʦʛʽʶ ʥʘʜʘʥʥʷ 
ʧʝʜʘʛʦʛʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ ʟ ʤʝʪʦʶ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʥʘʚʯʘʥʥʷ [2]. 

ʉʠʩʪʝʤʘʪʠʟʫʻʤʦ ʩʧʦʩʦʙʠ ʜʦʧʦʤʦʛʠ ʚ ʧʨʦʮʝʩʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʚʧʨʘʚ 
ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʫʧʝʥʷ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʪʘ ʫʩʚʽʜʦʤʣʝʥʦʩʪʽ ʥʘʚʯʘʣʴʥʠʭ ʜʽʡ 
ʫʯʥʷ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1 
ɼʠʬʝʨʝʥʮʽʘʮʽʷ ʜʦʧʦʤʦʛʠ ʚ ʧʨʦʮʝʩʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʚʧʨʘʚ 

ʉʧʦʩʦʙʠ ʜʦʧʦʤʦʛʠ 
ɯʥʩʪʨʫʢʮʽʡʥʽ ʇʝʨʝʪʚʦʨʶʶʯʽ 
1. ɿʨʘʟʦʢ 
2. ʇʘʤôʷʪʢʘ 
3. ʊʝʦʨʝʪʠʯʥʘ ʜʦʚʽʜʢʘ 

1. ɼʦʧʦʤʽʞʥʽ ʟʘʧʠʪʘʥʥʷ 
2. ɼʦʧʦʤʽʞʥʽ ʚʧʨʘʚʠ 
3. ɼʦʧʦʤʽʞʥʽ ʚʢʘʟʽʚʢʠ 
4. ɺʠʢʦʥʘʥʥʷ ʯʘʩʪʠʥʠ ʟʘʚʜʘʥʥʷ 
5. ɼʦʜʘʪʢʦʚʘ ʢʦʥʢʨʝʪʠʟʘʮʽʷ 

ʉʧʽʣʴʥʠʤ ʜʣʷ ʽʥʩʪʨʫʢʮʽʡʥʠʭ ʩʧʦʩʦʙʽʚ ʜʦʧʦʤʦʛʠ ʻ ʪʝ, ʱʦ ʜʦʧʦʤʽʞʥʽ 
ʝʣʝʤʝʥʪʠ ʨʦʟʢʨʠʚʘʶʪʴ ʩʧʦʩʽʙ ʜʽʾ ʧʦʦʧʝʨʘʮʽʡʥʦ ʘʙʦ ʞ ʫ ʛʦʪʦʚʦʤʫ ʚʠʛʣʷʜʽ 
ʧʨʦʧʦʥʫʻʪʴʩʷ ʰʣʷʭ ʨʦʟʚôʷʟʫʚʘʥʥʷ. ɯʥʩʪʨʫʢʮʽʡʥʘ ʜʦʧʦʤʦʛʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ 
ʨʦʟʚʠʪʦʢ ʧʝʨʰʦʛʦ ʩʪʫʧʝʥʷ ʩʘʤʦʩʪʽʡʥʦʩʪʽ (ʥʘʩʣʽʜʫʚʘʥʥʷ, ʢʦʧʽʶʚʘʥʥʷ, 
ʧʝʨʝʥʝʩʝʥʥʷ ʟʘ ʘʥʘʣʦʛʽʻʶ), ʧʨʠ ʮʴʦʤʫ ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ ʧʝʨʝʭʦʜʫ 
ʫʯʥʷ ʜʦ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ, ʷʢʽ ʚʠʤʘʛʘʶʪʴ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ 
ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʽ ʩʘʤʦʩʪʽʡʥʦʩʪʽ. 

ʆʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʜʨʫʛʦʾ ʛʨʫʧʠ ʩʧʦʩʦʙʽʚ ʜʦʧʦʤʦʛʠ ï 
ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʟʤʽʥʶʚʘʪʠ ʧʨʦʮʝʩ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʚʜʘʥʥʷ, ʥʘʮʽʣʶʚʘʪʠ 
ʫʯʥʷ ʥʘ ʩʘʤʦʩʪʽʡʥʫ ʨʦʙʦʪʫ ʜʨʫʛʦʛʦ ʩʪʫʧʝʥʷ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʩʘʤʦʩʪʽʡʥʝ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ, ʾʭ ʧʝʨʝʥʝʩʝʥʥʷ ʚ ʟʤʽʥʝʥʽ ʫʤʦʚʠ ʘʙʦ ʥʝʟʥʘʯʥʝ 
ʧʝʨʝʪʚʦʨʝʥʥʷ (ʨʝʢʦʥʩʪʨʫʢʮʽʶ). ʇʨʠ ʮʴʦʤʫ ʫʯʥʽ ʥʝ ʥʘʩʣʽʜʫʶʪʴ ʛʦʪʦʚʠʡ 
ʟʨʘʟʦʢ, ʾʭ ʜʽʷʣʴʥʽʩʪʴ ʧʦʩʪʫʧʦʚʦ ʥʘʙʫʚʘʻ ʧʝʨʝʪʚʦʨʶʶʯʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ. ɼʦʧʦʤʦʛʘ ʫ ʬʦʨʤʽ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʦʾ ʯʘʩʪʠʥʠ 
ʟʘʚʜʘʥʥʷ ,,ʧʽʜʰʪʦʚʭʫʻò ʫʯʥʷ ʜʦ ʧʦʜʘʣʴʰʠʭ ʩʘʤʦʩʪʽʡʥʠʭ ʜʽʡ, ʩʧʨʷʤʦʚʫʻ 
ʡʦʛʦ ʤʽʨʢʫʚʘʥʥʷ ʥʘ ʰʣʷʭʫ ʜʦ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʊʘʢʠʡ ʩʧʦʩʽʙ ʜʦʧʦʤʦʛʠ 
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ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʨʽʟʥʠʭ ʬʦʨʤʘʭ, ʟʦʢʨʝʤʘ ʫ ʬʦʨʤʽ ʟʘʚʜʘʥʴ çʟ 
ʧʨʦʧʫʩʢʘʤʠè, ʜʝ ʩʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ ʫʯʥʷ ʟʚʦʜʠʪʴʩʷ ʜʦ ʟʘʚʝʨʰʝʥʥʷ 
ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘ ʚʽʜʦʤʠʤʠ ʡʦʛʦ ʦʢʨʝʤʠʤʠ ʣʘʥʢʘʤʠ. ʅʘʧʨʠʢʣʘʜ, 

çʆʙʯʠʩʣʠʪʠ 
Ј

 ɀ Ј
è, çɿʚʝʩʪʠ ʜʦ ʬʫʥʢʮʽʾ ʛʦʩʪʨʦʛʦ ʢʫʪʘ  

ÓÉÎ ςππЈ ÓÉÎ ρψπЈ Ễ è, çʆʙʯʠʩʣʠʪʠ ÓÉÎ ɀ τυЈ ỄÓÉÎ τυЈ Ễ è. 
ɺʠʤʦʛʘ ʨʝʘʣʽʟʘʮʽʾ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ. ɺʧʨʘʚʠ ʩʠʩʪʝʤʠ ʤʘʶʪʴ 

ʽʥʪʝʛʨʫʚʘʪʠ ʟʥʘʥʥʷ ʫʯʥʽʚ ʟ ʨʽʟʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʟ 
ʘʣʛʝʙʨʠ ʽ ʧʦʯʘʪʢʽʚ ʘʥʘʣʽʟʫ, ʛʝʦʤʝʪʨʽʾ, ʬʽʟʠʢʠ, ʽʥʬʦʨʤʘʪʠʢʠ. ʄʽʞʧʨʝʜʤʝʪʥʽ 
ʟʚôʷʟʢʠ ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ ʥʘʫʢʦʚʦʩʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʥʘʚʯʘʥʥʷ, 
ʧʽʜʩʠʣʝʥʥʶ ʧʦʰʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ, ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ ʾʭ ʟʥʘʥʴ ʪʘ ʚʤʽʥʴ, 
ʘ ʪʘʢʦʞ ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ ʜʣʷ ʚʩʝʙʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ 
ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʚôʷʟʢʽʚ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʨʽʟʥʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ 
ʧʨʝʜʤʝʪʘʤʠ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʬʦʨʤʫʶʪʴʩʷ ʥʘʚʠʯʢʠ ʪʘ ʚʤʽʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ ʟ ʪʨʠʛʦʥʦʤʝʪʨʽʾ ʚ ʧʨʦʮʝʩʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʜʘʯ. 

ɿʘʜʘʯʽ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦʛʦ 
ʤʘʪʝʨʽʘʣʫ ʨʦʟʜʽʣʠʤʦ ʥʘ ʜʚʽ ʦʩʥʦʚʥʽ ʛʨʫʧʠ. 

ɯ. ɿʘʜʘʯʽ ʟ ʨʽʟʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʷʢʽ ʨʦʟʚôʷʟʫʶʪʴʩʷ ʟʘʩʦʙʘʤʠ 
ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʨʠ ʮʴʦʤʫ ʚ ʫʤʦʚʽ ʟʘʜʘʯʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʝ 
ʟʘʟʥʘʯʘʻʪʴʩʷ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʦʤʦʩʪʝʡ ʟ ʪʨʠʛʦʥʦʤʝʪʨʽʾ ʚ 
ʧʨʦʮʝʩʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ. ɼʦ ʮʽʻʾ ʛʨʫʧʠ ʥʘʣʝʞʘʪʴ, ʥʘʩʘʤʧʝʨʝʜ, ʟʘʜʘʯʽ ʬʽʟʠʢʠ ʽ 
ʛʝʦʤʝʪʨʽʾ. ʄʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʮʠʤʠ 
ʥʘʚʯʘʣʴʥʠʤʠ ʧʨʝʜʤʝʪʘʤʠ ʟʫʤʦʚʣʝʥʽ ʚʠʚʯʝʥʥʷʤ ʦʜʥʠʭ ʽ ʪʠʭ ʩʘʤʠʭ ʦʙôʻʢʪʽʚ 
ʟ ʨʽʟʥʠʭ ʪʦʯʦʢ ʟʦʨʫ: ʟ ʪʦʯʢʠ ʟʦʨʫ ʬʽʟʠʢʠ, ʛʝʦʤʝʪʨʽʾ ʽ ʪʨʠʛʦʥʦʤʝʪʨʽʾ. 

ɿʘʜʘʯʘ. ʇʫʯʦʢ ʧʘʨʘʣʝʣʴʥʠʭ ʧʨʦʤʝʥʽʚ, ʱʦ ʧʘʜʘʻ ʥʘ ʧʠʩʴʤʦʚʠʡ ʩʪʽʣ ʧʽʜ 
ʢʫʪʦʤ 30Ј ʩʪʚʦʨʶʻ ʦʩʚʽʪʣʝʥʽʩʪʴ 50 ʣʶʢʩ. ʇʽʜ ʷʢʠʤ ʢʫʪʦʤ ʜʦ ʩʪʦʣʫ ʩʣʽʜ 
ʩʧʨʷʤʫʚʘʪʠ ʮʝʡ ʧʫʯʦʢ, ʱʦʙ ʥʘʜʘʪʠ ʡʦʤʫ ʦʩʚʽʪʣʝʥʽʩʪʴ 40 ʣʶʢʩ? 

ʄʘʻʤʦ ʧʨʠʢʣʘʜʥʫ ʟʘʜʘʯʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʴ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 
ʤʦʜʝʣʶʚʘʥʥʷ. ɰʾ ʨʦʟʚôʷʟʫʶʪʴ ʟʘ ʩʭʝʤʦʶ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʝʪʘʧʽʚ: 
1) ʧʝʨʝʢʣʘʜ ʬʽʟʠʯʥʦʾ ʟʘʜʘʯʽ ʥʘ ʤʦʚʫ ʤʘʪʝʤʘʪʠʢʠ; 2) ʨʦʟʚôʷʟʫʚʘʥʥʷ 
ʤʘʪʝʤʘʪʠʯʥʦʾ ʟʘʜʘʯʽ; 3) ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟ ʬʽʟʠʯʥʦʾ 
ʪʦʯʢʠ ʟʦʨʫ. ɼʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ʥʝʦʙʭʽʜʥʽ ʷʢ ʤʘʪʝʤʘʪʠʯʥʽ ʪʘʢ ʽ 
ʬʽʟʠʯʥʽ ʟʥʘʥʥʷ ʪʘ ʚʤʽʥʥʷ, ʘ ʩʘʤʝ: ʟʥʘʥʥʷ ʬʽʟʠʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʜʣʷ 
ʦʩʚʽʪʣʝʥʦʩʪʽ ʧʦʚʝʨʭʥʽ, ʥʘ ʷʢʫ ʧʘʜʘʻ ʩʚʽʪʣʦʚʠʡ ʧʦʪʽʢ, ʘ ʪʘʢʦʞ ʚʤʽʥʥʷ 
ʨʦʟʚôʷʟʫʚʘʪʠ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʽ ʨʽʚʥʷʥʥʷ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʾʭ ʟʘʛʘʣʴʥʽ 
ʨʦʟʚôʷʟʢʠ. ʇʨʠ ʮʴʦʤʫ ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 
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ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʧʽʟʥʘʥʥʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ, 
ʚʟʘʻʤʦʟʚôʷʟʢʠ ʥʘʫʢʦʚʠʭ ʛʘʣʫʟʝʡ ʬʽʟʠʢʠ ʪʘ ʤʘʪʝʤʘʪʠʢʠ. 

ɯɯ. ʆʙôʻʢʪʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʟʘʜʘʯʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʝʣʝʤʝʥʪʠ ʟʤʽʩʪʫ 
ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʽ ʜʣʷ ʾʾ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 
ʟʘʩʦʙʠ ʽʥʰʠʭ ʰʢʽʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ. ʇʨʠ ʮʴʦʤʫ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʩʣʽʜ 
ʧʨʠʜʽʣʠʪʠ ʨʝʘʣʽʟʘʮʽʾ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 
ʟ ʽʥʬʦʨʤʘʪʠʢʦʶ, ʥʘʧʨʠʢʣʘʜ: 

ɺʧʨʘʚʘ. ɿʥʘʡʪʠ ʢʦʨʽʥʴ ʨʽʚʥʷʥʥʷ x = cosx ʟ ʪʦʯʥʽʩʪʶ ‐  0,02 
ʤʝʪʦʜʦʤ ʧʦʣʦʚʠʥʥʦʛʦ ʜʽʣʝʥʥʷ. 

ʎʶ ʚʧʨʘʚʫ ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʥʫʪʠ ʥʘ ʫʨʦʮʽ ʽʥʬʦʨʤʘʪʠʢʠ ʽ 
ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʫʯʥʷʤ ʩʢʣʘʩʪʠ ʢʦʤʧôʶʪʝʨʥʫ ʧʨʦʛʨʘʤʫ ʾʾ ʨʦʟʚôʷʟʫʚʘʥʥʷ, 
ʥʘʧʨʠʢʣʘʜ, ʥʘ ʤʦʚʽ ʇʘʩʢʘʣʴ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʦʨʛʘʥʽʟʫʚʘʪʠ ʬʦʨʤʫʚʘʥʥʷ 
ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʥʘʚʠʯʦʢ ʪʘ ʫʤʽʥʴ ʫʯʥʽʚ ʟ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʘ. 

ɺʠʤʦʛʘ ʧʨʦʬʝʩʽʡʥʦʾ ʟʥʘʯʠʤʦʩʪʽ. ɺʧʨʘʚʠ ʩʠʩʪʝʤʠ ʧʦʚʠʥʥʽ 
ʚʨʘʭʦʚʫʚʘʪʠ ʭʘʨʘʢʪʝʨ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʜʘʥʦʛʦ 
ʧʨʦʬʽʣʶ, ʬʦʨʤʫʚʘʪʠ ʧʨʦʬʝʩʽʡʥʦ ʚʘʞʣʠʚʽ ʥʘʚʠʯʢʠ ʪʘ ʚʤʽʥʥʷ, ʘ ʪʘʢʦʞ 
ʽʥʪʝʨʝʩ ʜʦ ʧʨʦʝʢʪʦʚʘʥʦʾ ʧʨʦʬʝʩʽʾ. ʄʠ ʧʦʛʦʜʞʫʻʤʦʩʷ ʟ ʚʠʩʥʦʚʢʘʤʠ 
ʉ.ʃ. ɿʘʛʨʝʙʝʣʴʥʦʛʦ [4, 19] ʧʨʦ ʪʝ, ʱʦ ʩʬʦʨʤʫʚʘʪʠ ʫ ʩʪʘʨʰʦʢʣʘʩʥʠʢʽʚ 
ʧʨʦʬʝʩʽʡʥʽ ʽʥʪʝʨʝʩʠ ʤʦʞʣʠʚʦ ʣʠʰʝ ʟʘ ʫʤʦʚʠ ʩʠʩʪʝʤʘʪʠʯʥʦʾ ʪʘ 
ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʜʽʷʣʴʥʦʩʪʽ ʟ 
ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦ ʟʥʘʯʠʤʠʭ ʚʧʨʘʚ. 

ɺ ʢʣʘʩʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʬʽʣʶ ʜʦ ʧʨʦʬʝʩʽʡʥʦ ʟʥʘʯʠʤʠʭ 
ʚʽʜʥʝʩʝʤʦ ʚʧʨʘʚʠ, ʷʢʽ ʤʦʜʝʣʶʶʪʴ ʪʚʦʨʯʠʡ ʧʦʰʫʢ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʝ 
ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʛʘʣʫʟʽ ʤʘʪʝʤʘʪʠʢʠ, ʬʦʨʤʫʶʪʴ ʥʘʚʠʯʢʠ ʪʝʦʨʝʪʠʯʥʠʭ 
ʦʙˇʨʫʥʪʫʚʘʥʴ ʪʘ ʫʟʘʛʘʣʴʥʝʥʴ. ɿʘʚʜʘʥʥʷ ʥʘ ʪʚʦʨʯʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 
ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʨʦʟʚʠʚʘʶʪʴ ʚ ʫʯʥʽʚ ʫʤʽʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 
ʟʥʘʥʥʷ ʚ ʥʝʩʪʘʥʜʘʨʪʥʠʭ, ʥʝʩʧʦʜʽʚʘʥʠʭ ʜʣʷ ʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʫʤʽʥʥʷ 
ʘʢʪʠʚʥʦ ʦʧʝʨʫʚʘʪʠ ʥʘʚʯʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʧʦʥʷʪʪʷ 
ʪʚʦʨʯʦʛʦ ʟʘʚʜʘʥʥʷ ʤʘʻ ʫʤʦʚʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʦʜʥʘ ʽ ʪʘ ʞ ʟʘʜʘʯʘ ʤʦʞʝ ʙʫʪʠ 
ʜʣʷ ʦʜʥʦʛʦ ʫʯʥʷ ʪʚʦʨʯʦʶ, ʘ ʜʣʷ ʜʨʫʛʦʛʦ ï ʥʽ. ʗʢʱʦ ʩʧʦʩʽʙ ʨʦʟʚôʷʟʘʥʥʷ 
ʚʽʜʦʤʠʡ ʫʯʥʶ, ʪʦ ʟʘʚʜʘʥʥʷ ʥʝ ʻ ʜʣʷ ʥʴʦʛʦ ʪʚʦʨʯʠʤ. ʗʢʱʦ ʞ ʚ ʘʨʩʝʥʘʣʽ 
ʟʥʘʥʴ ʫʯʥʷ ʥʝʤʘʻ ʛʦʪʦʚʠʭ ʩʧʦʩʦʙʽʚ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ, ʪʦ ʚʦʥʘ ʤʦʞʝ 
ʙʫʪʠ ʚʽʜʥʝʩʝʥʘ ʜʦ ʪʚʦʨʯʠʭ [6, 60]. ɺʚʘʞʘʻʤʦ, ʱʦ ʧʦʥʷʪʪʷ ʪʚʦʨʯʦʾ ʟʘʜʘʯʽ 
ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʪʘʢʠʤ ʚʠʤʦʛʘʤ: 1) ʩʪʘʥʦʚʠʪʠ ʜʣʷ ʫʯʥʷ ʧʝʚʥʫ ʪʨʫʜʥʽʩʪʴ; 
2) ʚʽʜʧʦʚʽʜʘʪʠ ʡʦʛʦ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʠʤ ʤʦʞʣʠʚʦʩʪʷʤ; 3) ʚʦʣʦʜʽʪʠ 
ʥʦʚʠʟʥʦʶ ʬʘʙʫʣʠ ʪʘ ʽʜʝʾ ʨʦʟʚôʷʟʘʥʥʷ. ɿʘʜʘʯʫ ʥʝ ʙʫʜʝʤʦ ʚʚʘʞʘʪʠ 
ʪʚʦʨʯʦʶ, ʷʢʱʦ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ ʭʦʯʘ ʙ ʦʜʥʘ ʟ ʨʦʟʛʣʷʥʫʪʠʭ ʚʠʤʦʛ. ʊʚʦʨʯʽ 
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ʟʘʚʜʘʥʥʷ ʥʘ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʠʪʴ 
ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʷʢ ʟʘ ʟʤʽʩʪʦʤ, ʪʘʢ ʽ ʟʘ ʬʦʨʤʦʶ ʪʘ ʣʦʛʽʢʦʶ 
ʨʦʟʚôʷʟʫʚʘʥʥʷ. ʉʧʽʣʴʥʠʤ ʜʣʷ ʥʠʭ ʻ ʥʘʷʚʥʽʩʪʴ ʩʠʪʫʘʮʽʾ, ʱʦ ʧʦʪʨʝʙʫʻ 
ʩʘʤʦʩʪʽʡʥʦʾ ʧʦʰʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʷ.  

ɼʣʷ ʫʯʥʽʚ, ʷʢʽ ʚʠʚʯʘʶʪʴ ʧʨʠʢʣʘʜʥʠʡ ʢʫʨʩ ʤʘʪʝʤʘʪʠʢʠ, ʚʘʞʣʠʚʽ ʟʘ 
ʧʨʦʬʝʩʽʡʥʦʶ ʟʥʘʯʠʤʽʩʪʶ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʚʧʨʘʚʠ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ ʪʘʙʣʠʮʴ (ʪʘʙʣʠʯʥʽ ʦʙʯʠʩʣʝʥʥʷ), 
ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ (ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʦʙʯʠʩʣʝʥʥʷ), ʛʨʘʬʽʢʽʚ (ʛʨʘʬʽʯʥʽ 
ʦʙʯʠʩʣʝʥʥʷ). ʅʘʧʨʠʢʣʘʜ, ʚ ʢʣʘʩʘʭ ʧʨʠʨʦʜʥʠʯʦʛʦ, ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʬʽʣʽʚ 
ʢʦʨʠʩʥʦ ʧʨʦʧʦʥʫʚʘʪʠ ʟʘʜʘʯʽ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʟʤʽʩʪʫ, ʚ ʷʢʠʭ 
ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʽ ʬʫʥʢʮʽʾ ʤʦʜʝʣʶʶʪʴ ʨʝʘʣʴʥʽ ʬʽʟʠʯʥʽ ʧʨʦʮʝʩʠ. ʈʦʟʚôʷʟʘʥʥʷ 
ʟʘʜʘʯ ʪʘʢʦʛʦ ʪʠʧʫ ʨʝʘʣʽʟʫʻ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ ʤʘʪʝʤʘʪʠʢʠ ʽ ʬʽʟʠʢʠ, 
ʽʥʪʝʛʨʫʻ ʟʥʘʥʥʷ ʫʯʥʽʚ ʟ ʮʠʭ ʥʘʫʢʦʚʠʭ ʛʘʣʫʟʝʡ, ʩʧʨʠʷʻ ʮʽʣʽʩʥʦʤʫ ʙʘʯʝʥʥʶ 
ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ. 

ɺʧʨʘʚʘ. ɺ ʨʝʟʠʩʪʦʨʽ, ʱʦ ʤʘʻ ʦʧʽʨ 10 ʆʤ, ʧʨʦʭʦʜʠʪʴ ʩʠʥʫʩʦʾʜʥʠʡ 
ʩʪʨʫʤ, ʤʠʪʪʻʚʝ ʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʜʦʨʽʚʥʶʻ i = sin314t. ʇʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ 
ʟʘʣʝʞʥʦʩʪʽ ʤʠʪʪʻʚʦʛʦ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ, ʥʘʧʨʫʛʠ ʽ ʧʦʪʫʞʥʦʩʪʽ 
ʨʝʟʠʩʪʦʨʘ ʚʽʜ ʯʘʩʫ. 

ʎʷ ʚʧʨʘʚʘ ʦʩʦʙʣʠʚʘ ʢʦʨʠʩʥʘ ʜʣʷ ʫʯʥʽʚ, ʷʢʽ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʦʙʝʨʫʪʴ 
ʧʨʦʬʝʩʽʶ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʾ ʛʘʣʫʟʽ ʚʠʨʦʙʥʠʮʪʚʘ. ʊʨʠʛʦʥʦʤʝʪʨʠʯʥʽ ʬʫʥʢʮʽʾ 
ʥʘʣʝʞʘʪʴ ʜʦ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ, ʷʢʽ 
ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʝʣʝʢʪʨʦʪʝʭʥʽʮʽ. ɺ ʧʨʦʤʠʩʣʦʚʽʡ ʤʝʨʝʞʽ ʟʤʽʥʥʠʡ ʩʪʨʫʤ ï 
ʮʝ ʩʠʥʫʩʦʾʜʥʘ ʧʝʨʽʦʜʠʯʥʦ ʟʤʽʥʶʚʘʥʘ ʟ ʯʘʩʦʤ ʚʝʣʠʯʠʥʘ. 

ɺʠʩʥʦʚʢʠ. ʉʠʩʪʝʤʘ ʚʧʨʘʚ ʷʢ ʟʘʩʽʙ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʪʘ ʚʤʽʥʴ 
ʫʯʥʽʚ ʧʨʦʬʽʣʴʥʠʭ ʢʣʘʩʽʚ ʧʨʠ ʚʠʚʯʝʥʥʽ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʘʻ 
ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʟʜʽʡʩʥʝʥʥʷ ʷʢ ʨʽʚʥʝʚʦʾ, ʪʘʢ ʧʨʦʬʽʣʴʥʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ 
ʥʘʚʯʘʥʥʷ. ɼʠʬʝʨʝʥʮʽʘʮʽʷ ʚʧʨʘʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʬʽʣʶ ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ 
ʚʨʘʭʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʟʥʘʯʠʤʦʩʪʽ, ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ, ʧʨʠʢʣʘʜʥʦʾ 
ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚʘʨʽʘʮʽʾ ʟʤʽʩʪʫ ʧʨʦʬʽʣʴʥʠʭ 
ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʟ ʤʘʪʝʤʘʪʠʢʠ. ʈʽʚʥʝʚʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʟʜʽʡʩʥʶʻʪʴʩʷ 
ʰʣʷʭʦʤ ʧʦʩʪʫʧʦʚʦʛʦ ʟʨʦʩʪʘʥʥʷ ʩʢʣʘʜʥʦʩʪʽ ʚʧʨʘʚ, ʥʘʜʘʥʥʷ ʧʝʜʘʛʦʛʽʯʥʦʾ 
ʜʦʧʦʤʦʛʠ ʚ ʧʨʦʮʝʩʽ ʾʭ ʨʦʟʚôʷʟʫʚʘʥʥʷ, ʚʘʨʽʘʮʽʾ ʨʽʚʥʷ ʩʘʤʦʩʪʽʡʥʦʩʪʽ 
ʚʠʢʦʥʘʥʥʷ. ʉʠʩʪʝʤʘ ʚʧʨʘʚ, ʧʦʙʫʜʦʚʘʥʘ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʨʦʟʛʣʷʥʫʪʠʭ ʚʠʤʦʛ, 
ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʦʩʪʽ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʾ ʨʦʙʦʪʠ ʟ ʫʯʥʷʤʠ ʨʽʟʥʦʛʦ ʨʽʚʥʷ 
ʧʽʜʛʦʪʦʚʢʠ, ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʾʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʜʽʙʥʦʩʪʝʡ, 
ʤʘʢʩʠʤʘʣʴʥʦ ʘʜʘʧʪʫʻ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʜʦ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 
ʦʩʦʙʠʩʪʦʩʪʽ ʫʯʥʷ. ʉʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤ ʚʧʨʘʚ, ʱʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 
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ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʝ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʪʘ ʫʤʽʥʴ ʫʯʥʽʚ ʧʨʠ ʚʠʚʯʝʥʥʽ ʨʽʟʥʠʭ 
ʨʦʟʜʽʣʽʚ ʤʘʪʝʤʘʪʠʢʠ ï ʰʠʨʦʢʘ ʤʝʪʦʜʠʯʥʘ ʧʨʦʙʣʝʤʘ, ʷʢʘ ʧʦʪʨʝʙʫʻ 
ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 
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ʈɽɿʖʄɽ 
ɺ ʩʪʘʪʴʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ ʫʧʨʘʞʥʝʥʠʡ, 

ʢʦʪʦʨʘʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠʡ ʫʯʝʥʠʢʦʚ ʧʨʦʬʠʣʴʥʳʭ ʢʣʘʩʩʦʚ 
ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʘ ʫʧʨʘʞʥʝʥʠʡ, ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, 
ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʦʤʦʱʠ, ʧʨʦʬʠʣʴʥʳʡ ʢʣʘʩʩ. 

SUMMARY 
The main demands to the system of exercises are formed in the article directed to building 

up pupils habits and skills of profile classes in studying process of trigonometrical material.  
Key words: system of exercises, trigonometric material, differentiation of help, type 

class. 
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ʋɼʂ 372.851(075) 
ɻ. ɺ. ɯʱʝʥʢʦ 

ʏʝʨʥʽʛʽʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ  
ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊ.ɻ.ʐʝʚʯʝʥʢʘ 

 

ʌʆʈʄʋɺɸʅʅʗ ɯʅʊɽʃɽʂʊʋɸʃʔʅʀʍ ʋʄɯʅʔ ʋʏʅɯɺ ʋ 
ʇʈʆʎɽʉɯ ʅɸɺʏɸʅʅʗ ʄɸʊɽʄɸʊʀʂʀ 

 

ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʤʝʪʦʜʠʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʫʤʽʥʴ 
ʫʯʥʽʚ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʥʘʷʚʥʽʩʪʴ ʷʢʠʭ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʠʭ 
ʟʜʽʙʥʦʩʪʝʡ ʫʯʥʽʚ. ɿʘʩʦʙʦʤ ʨʝʘʣʽʟʘʮʽʾ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʚʧʨʘʚ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʚʤʽʥʥʷ, ʪʚʦʨʯʽ ʟʜʽʙʥʦʩʪʽ ʫʯʥʽʚ, ʯʦʪʠʨʠʢʫʪʥʠʢʠ, 
ʩʠʩʪʝʤʘ ʚʧʨʘʚ. 

 

ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʻ 
ʟʘʛʘʣʴʥʦʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ï ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʷʢʦʩʪʝʡ 
ʤʠʩʣʝʥʥʷ ʽ ʜʽʷʣʴʥʦʩʪʽ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚ 
ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ. 

ɺʽʜʦʤʦ, ʱʦ ʙʫʜʴ-ʷʢʝ ʥʘʚʯʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʝʚʥʠʤ 
ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ ʨʦʟʚʠʪʢʦʤ ʦʩʦʙʠʩʪʦʩʪʽ. ɸʣʝ, ʷʢʱʦ ʪʘʢʠʡ ʧʨʦʮʝʩ 
ʩʪʠʭʽʡʥʠʡ, ʪʦ ʚʽʥ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʥʝʦʙʭʽʜʥʦʾ ʷʢʦʩʪʽ ʦʩʚʽʪʠ ʽ ʨʽʚʥʷ 
ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʚʽʜʫ ʩʘʤʦʩʪʽʡʥʦʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʽ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʎʝ 
ʚʠʤʘʛʘʻ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʠʡ ʙʠ ʩʧʨʠʷʚ ʬʦʨʤʫʚʘʥʥʶ 
ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʫʤʽʥʴ ʫʯʥʽʚ. 

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʫʻ, ʱʦ ʚ ʧʩʠʭʦʣʦʛʦ-
ʧʝʜʘʛʦʛʽʯʥʽʡ ʪʘ ʤʝʪʦʜʠʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʤʦʞʥʘ ʫʤʦʚʥʦ ʚʠʜʽʣʠʪʠ ʜʚʽ ʛʨʫʧʠ 
ʢʦʥʮʝʧʮʽʡ ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʫʤʽʥʴ. 

ɼʦ ʦʜʥʽʻʾ ʟ ʥʠʭ ʥʘʣʝʞʘʪʴ ʢʦʥʮʝʧʮʽʾ, ʨʦʟʨʦʙʣʝʥʽ ʥʘ ʦʩʥʦʚʽ 
ʘʩʦʮʽʘʪʠʚʥʦ-ʨʝʬʣʝʢʪʦʨʥʦʾ ʪʝʦʨʽʾ ʤʠʩʣʝʥʥʷ (ʗ.ɯ. ɻʨʫʜʝʥʦʚ, 
ʅ.ʆ. ʄʝʥʯʠʥʩʴʢʘ, ʖ.ɸ. ʉʘʤʘʨʠʥ ʪʘ ʽʥ.). ʉʫʪʴ ʾʾ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ: ʥʘ 
ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʥʘʚʯʘʥʥʷ ʫʯʝʥʴ ʧʦʚʠʥʝʥ ʥʘʙʫʪʠ ʧʝʚʥʠʡ ʦʙʩʷʛ ʟʥʘʥʴ, ʷʢʠʡ 
ʛʦʪʫʻ ʡʦʛʦ ʜʦ ʟʘʩʚʦʻʥʥʷ ʥʦʚʦʛʦ ʥʘ ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʘʭ. ɺʽʜʩʫʪʥʽʩʪʴ ʧʝʚʥʦʾ 
ʣʘʥʢʠ, ʘʙʦ ʣʘʥʦʢ ʫ ʟʘʛʘʣʴʥʦʤʫ ʣʘʥʮʶʛʫ ʟʥʘʥʴ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʪʦʛʦ ʯʠ 
ʽʥʰʦʛʦ ʫʟʘʛʘʣʴʥʝʥʥʷ, ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʬʦʨʤʫʚʘʥʥʶ ʚ ʰʢʦʣʷʨʽʚ ʧʨʘʚʠʣʴʥʠʭ 
ʟʚôʷʟʢʽʚ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʚ ʩʚʦʾʡ ʮʽʣʽʩʥʦʩʪʽ ʧʝʚʥʫ ʩʠʩʪʝʤʫ. 

ɼʨʫʛʘ ʛʨʫʧʘ ʢʦʥʮʝʧʮʽʡ ʬʦʨʤʫʚʘʥʥʷ ʫʤʽʥʴ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 
ʧʩʠʭʦʣʦʛʽʯʥʽʡ ʪʝʦʨʽʾ ʧʦʝʪʘʧʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʨʦʟʫʤʦʚʠʭ ʜʽʡ ʽ ʧʦʥʷʪʴ 
(ʇ.ʗ. ɻʘʣʴʧʝʨʽʥ, ʅ.ʌ. ʊʘʣʠʟʽʥʘ, ʃ.ʄ. ʌʨʽʜʤʘʥ ʪʘ ʽʥ.), ʷʢʘ ʚʠʥʠʢʣʘ ʽʟ 
ʟʘʛʘʣʴʥʦʧʩʠʭʦʣʦʛʽʯʥʦʾ ʪʝʦʨʽʾ ʜʽʷʣʴʥʦʩʪʽ (ʃ.ʉ. ɺʠʛʦʪʩʴʢʠʡ, ɼ.ɹ. ɽʣʴʢʦʥʽʥ, 
ʆ.ʄ. ʃʝʦʥʪʴʻʚ, ɾ. ʇʽʘʞʝ, ʉ.ʃ. ʈʫʙʽʥʰʪʝʡʥ ʪʘ ʽʥ.). ɼʦʩʣʽʜʞʝʥʥʷʤʠ 
ʇ.ʗ. ɻʘʣʴʧʝʨʽʥʘ ʪʘ ʡʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ 
ʫʯʝʥʴ ʥʘʙʫʚ ʤʽʮʥʽ ʥʘʚʠʯʢʠ ʽ ʫʤʽʥʥʷ, ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʧʨʦʮʝʩ ʾʭ ʬʦʨʤʫʚʘʥʥʷ 
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ʤʽʩʪʠʚ ʨʷʜ ʦʙʦʚôʷʟʢʦʚʠʭ ʝʪʘʧʽʚ. ʎʝ ʻ ʦʜʥʽʻʶ ʟ ʫʤʦʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ 
ʥʘʚʠʯʢʘʤ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʨʦʟʫʤʦʚʠʭ ʜʽʡ, ʷʢʽ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ 
ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʫʤʽʥʴ. 

ʆʪʞʝ, ʚ ʦʩʥʦʚʽ iʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʫʤʽʥʴ ʣʝʞʠʪʴ ʩʠʩʪʝʤʘ ʨʦʟʫʤʦʚʠʭ ʜʽʡ 
ʽ ʧʨʠʡʦʤʽʚ ʨʦʟʫʤʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ: ʘʥʘʣʽʟ, ʩʠʥʪʝʟ, ʧʦʨʽʚʥʷʥʥʷ, ʘʙʩʪʨʘʛʫʚʘʥʥʷ, 
ʫʟʘʛʘʣʴʥʝʥʥʷ, ʢʣʘʩʠʬʽʢʘʮʽʷ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʽ ʨʦʣʴ 
ʤʝʭʘʥʽʟʤʫ ʤʠʩʣʝʥʥʷ ʽ ʜʽʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʘʥʘ ʫ 
ʧʨʘʮʷʭ ʗ.ɯ. ɻʨʫʜʝʥʦʚʘ, ʉ.ʃ. ʈʫʙʽʥʰʪʝʡʥʘ, ʃ.ʄ. ʌʨʽʜʤʘʥʘ ʪʘ ʽʥ. 

ʇʠʪʘʥʥʶ ʨʦʟʚʠʪʢʫ ʽʥʪʝʣʝʢʪʫ ʷʢ ʧʨʦʙʣʝʤʽ ʪʚʦʨʯʦʩʪʽ ʽ ʨʦʟʚʠʪʢʫ 
ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʜʽʙʥʦʩʪʝʡ ʥʘʣʝʞʥʫ ʫʚʘʛʫ ʥʘʜʘʣʠ ʤʝʪʦʜʠʩʪʠ ʆ.ɯ. ʉʢʘʬʘ [1], 
ɿ.ɯ. ʉʣʻʧʢʘʥʴ [2], ʆ.ʉ.ʏʘʰʝʯʥʠʢʦʚʘ [5] ʪʘ ʽʥ. 

ʄʝʪʘ ʩʪʘʪʪʽ ï ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 
ʫʤʽʥʴ ʽ ʥʘʚʝʩʪʠ ʧʨʠʢʣʘʜʠ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʜʝʷʢʠʤ ʽʟ ʧʨʘʢʪʠʯʥʠʭ ʽ ʨʦʟʫʤʦʚʠʭ 
ʜʽʡ, ʱʦ ʩʧʨʠʷʶʪʴ ʾʭ ʬʦʨʤʫʚʘʥʥʶ. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ Ăʬʦʨʤʫʚʘʥʥʷ ï ʮʝ ʧʨʦʮʝʩ ʚʠʭʦʚʘʥʥʷ ʽ ʥʘʚʯʘʥʥʷ, 
ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ ʣʶʜʠʥʠ ʘʙʦ ʦʢʨʝʤʠʭ ʾʾ ʷʢʦʩʪʝʡ. 
ʌʦʨʤʫʚʘʪʠ ï ʮʝ ʪʘʢ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʽ ʧʨʦʚʦʜʠʪʠ ʚʠʭʦʚʘʥʥʷ ʽ ʥʘʚʯʘʥʥʷ, 
ʪʘʢ ʚʧʣʠʚʘʪʠ ʥʘ ʫʯʥʷ, ʱʦʙ ʨʦʟʚʠʥʫʪʠ ʫ ʥʴʦʛʦ ʪʫ ʯʠ ʽʥʰʫ ʷʢʽʩʪʴò [4, 72]. 
ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʮʝ ï ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʫʤʽʥʴ, ʱʦ  
ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʚʠʪʦʢ ʧʘʤôʷʪʽ, ʤʠʩʣʝʥʥʷ, ʫʚʘʛʠ, ʦʪʞʝ, 
ʬʦʨʤʫʚʘʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ. 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʫʤʽʥʴ, ʷʢ ʽ 
ʙʫʜʴ-ʷʢʠʡ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʦʣʦʞʝʥʥʽ ʗ. ʂʦʤʝʥʩʴʢʦʛʦ 
ʧʨʦ ʪʨʠ ʨʽʚʥʽ ʥʘʚʯʘʥʥʷ: ʩʧʦʯʘʪʢʫ ʧʦʚʠʥʥʘ ʧʨʘʮʶʚʘʪʠ ʜʫʤʢʘ, ʧʦʪʽʤ ï 
ʧʘʤôʷʪʴ, ʧʦʪʽʤ ï ʨʫʢʠ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʦʚʫ ʩʫʯʘʩʥʦʾ ʥʘʫʢʠ, ʮʽ ʨʽʚʥʽ 
ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʨʦʟʫʤʽʥʥʷʤ, ʟʘʩʚʦʻʥʥʷʤ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷʤ. 

     ʚʠʢʦʨʠʩʪʘʥʥʷ  
  ʟʘʩʚʦʻʥʥʷ   7 8 9  

ʨʦʟʫʤʽʥʥʷ   4 5 6 
1 2 3 
ʅʘ ʢʦʞʥʦʤʫ ʨʽʚʥʽ ʥʘʚʯʘʥʥʷ ʨʦʟʚôʷʟʫʶʪʴʩʷ ʧʝʚʥʽ ʜʠʜʘʢʪʠʯʥʽ ʟʘʚʜʘʥʥʷ 

ʟʽ ʩʚʦʾʤʠ ʧʨʠʡʦʤʘʤʠ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤʠ ʾʭ ʚʠʢʦʥʘʥʥʷ (1 ï ʫʩʚʽʜʦʤʣʝʥʥʷ, 
2 ï ʦʩʤʠʩʣʝʥʥʷ, 3 ï ʫʟʘʛʘʣʴʥʝʥʥʷ, 4 ï ʧʦʪʦʯʥʝ ʧʦʚʪʦʨʝʥʥʷ, 5 ï ʪʝʤʘʪʠʯʥʝ 
ʧʦʚʪʦʨʝʥʥʷ, 6 ï ʧʽʜʩʫʤʢʦʚʝ ʧʦʚʪʦʨʝʥʥʷ, 7 ï ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 
ʚʤʽʥʴ, 8 ï ʨʝʧʨʦʜʫʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ, 9 ï ʪʚʦʨʯʝ ʚʠʢʦʨʠʩʪʘʥʥʷ). 

ʋ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʧʨʠʡʦʤʽʚ ʥʘʚʯʘʥʥʷ ʟʘ ʜʠʜʘʢʪʠʯʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ 
ʚʩʽ ʝʪʘʧʠ ʥʝʦʙʭʽʜʥʽ. ʑʦʙ ʪʚʦʨʯʦ ʚʠʢʦʨʠʩʪʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ 
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ʥʝʦʙʭʽʜʥʦ ʩʧʦʯʘʪʢʫ ʡʦʛʦ ʟʘʩʚʦʾʪʠ, ʘ ʧʝʨʝʜ ʮʠʤ ʟʨʦʟʫʤʽʪʠ. ɯ ʥʘʚʧʘʢʠ, ʱʦʙ 
ʟʨʦʟʫʤʽʪʠ ʤʘʪʝʨʽʘʣ, ʪʨʝʙʘ ʧʦʩʣʽʜʦʚʥʦ ʡʦʛʦ ʫʩʚʽʜʦʤʠʪʠ, ʦʩʤʠʩʣʠʪʠ ʽ ʚʠʡʪʠ 
ʥʘ ʨʽʚʝʥʴ ʫʟʘʛʘʣʴʥʝʥʴ. ɹʝʟ ʫʩʚʽʜʦʤʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʥʝ ʤʦʞʥʘ ʧʝʨʝʡʪʠ ʜʦ 
ʚʠʷʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʡʦʛʦ ʝʣʝʤʝʥʪʘʤʠ. ɿʘʢʦʥʦʤʽʨʥʽʩʪʴ 
ʫʩʚʽʜʦʤʣʝʥʥʷ ï ʻʜʥʽʩʪʴ ʜʚʦʭ ʩʠʛʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʤʦʟʢʫ ʣʶʜʠʥʠ. ɰʾ ʤʦʞʥʘ 
ʚʠʨʘʟʠʪʠ ʽ ʚʽʜʦʤʠʤ ʢʽʣʴʢʽʩʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ (ʖʅɽʉʂʆ): 15 + 25 Ý 65. 
ʎʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ 
ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʧʨʠ ʩʧʨʠʡʤʘʥʥʽ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʩʣʫʭ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʥʘʦʯʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪ ʟʘʩʚʦʻʥʥʷ ʙʫʜʝ ʧʨʠʙʣʠʟʥʦ ʜʦʨʽʚʥʶʚʘʪʠ 15%, ʧʨʠ 
ʟʦʨʦʚʦʤʫ ʩʧʨʠʡʤʘʥʥʽ ï ʜʦ 25%. ɸʣʝ ʷʢʱʦ ʟʘʜʽʷʪʠ ʦʙʠʜʚʘ ʢʘʥʘʣʠ 
ʩʧʨʠʡʤʘʥʥʷ, ʪʦ ʨʽʚʝʥʴ ʟʘʩʚʦʻʥʥʷ ʙʫʜʝ ʥʝ 40, ʘ 65% ! ʏʫʜʦʚʽ 25% 
ʚʠʥʠʢʘʶʪʴ ʥʽʙʠʪʦ ʟ ʥʽʯʦʛʦ. ɿʨʦʟʫʤʽʣʦ, ʬʽʟʽʦʣʦʛʽʷ ʽ ʧʩʠʭʦʣʦʛʽʷ ʟʥʘʭʦʜʷʪʴ 
ʧʦʷʩʥʝʥʥʷ ʮʴʦʤʫ ʬʝʥʦʤʝʥʫ. ɸʣʝ ʜʣʷ ʥʘʩ ʟʘʨʘʟ ʻ ʚʘʞʣʠʚʠʤ ʽʥʰʝ: 
ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʫʤʽʥʴ ʫʯʥʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʽʣʴʰ ʫʩʧʽʰʥʦ, 
ʷʢʱʦ ʥʝ ʡʪʠ ʧʨʦʪʠ ʟʘʢʦʥʽʚ ʧʨʠʨʦʜʠ. 

ʋʩʚʽʜʦʤʣʝʥʥʷ ʦʙʦʚôʷʟʢʦʚʦ ʧʦʚʠʥʥʦ ʧʝʨʝʨʦʩʪʘʪʠ ʚ ʦʩʤʠʩʣʝʥʥʷ. 
ʆʩʤʠʩʣʝʥʥʷ ʨʦʟʫʤʽʶʪʴ ʷʢ ʚʠʷʚʣʝʥʥʷ ʚʟʘʻʤʦʜʽʡ ʤʽʞ ʫʷʚʣʝʥʥʷʤʠ, 
ʧʦʥʷʪʪʷʤʠ, ʘ ʪʘʢʦʞ ʟôʷʩʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʫ ʾʭ ʚʟʘʻʤʦʜʽʡ. ɺʯʠʪʝʣʴ ʧʦʚʠʥʝʥ 
ʤʘʪʠ ʥʘ ʫʚʘʟʽ: ʯʠʤ ʙʽʣʴʰʝ ʟʚôʷʟʢʽʚ ʚʽʥ ʨʝʘʣʽʟʫʻ ʥʘ ʝʪʘʧʽ ʦʩʤʠʩʣʝʥʥʷ 
ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʪʠʤ ʙʽʣʴʰʝ ʟʘʧʘʤôʷʪʘʻ ʫʯʝʥʴ. ɿʥʘʯʥʘ ʨʦʣʴ ʥʘ ʝʪʘʧʽ 
ʦʩʤʠʩʣʝʥʥʷ ʥʘʜʘʻʪʴʩʷ ʟʘʛʘʣʴʥʠʤ ʨʦʟʫʤʦʚʠʤ ʜʽʷʤ ʽ ʧʨʠʡʦʤʘʤ ʨʦʟʫʤʦʚʦʾ 
ʜʽʷʣʴʥʦʩʪʽ ʫ ʥʘʚʯʘʥʥʽ ʤʘʪʝʤʘʪʠʢʠ: ʘʥʘʣʽʟʫ ʽ ʩʠʥʪʝʟʫ, ʧʦʨʽʚʥʷʥʥʶ, 
ʘʙʩʪʨʘʛʫʚʘʥʥʶ, ʚʠʢʦʨʠʩʪʘʥʥʶ ʘʥʘʣʦʛʽʾ, ʽʥʜʫʢʮʽʾ ʽ ʜʝʜʫʢʮʽʾ, ʫʟʘʛʘʣʴʥʝʥʥʶ.  

ʆʩʤʠʩʣʝʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʨʦʩʪʘʻ ʫ ʧʨʦʮʝʩ ʫʟʘʛʘʣʴʥʝʥʥʷ ʟʥʘʥʴ. 
ʇʨʠ ʮʴʦʤʫ ʚʠʜʽʣʷʶʪʴʩʷ ʽ ʦʙôʻʜʥʫʶʪʴʩʷ ʟʘʛʘʣʴʥʽ ʩʫʪʪʻʚʽ ʚʣʘʩʪʠʚʦʩʪʽ 
ʧʨʝʜʤʝʪʽʚ ʽ ʷʚʠʱ ʜʽʡʩʥʦʩʪʽ. 

ʅʘʩʪʫʧʥʽ ʪʨʠ ʢʨʦʢʠ ï ʪʨʠ ʨʽʟʥʦʚʠʜʥʦʩʪʽ ʧʦʚʪʦʨʝʥʥʷ ï ʥʝʦʙʭʽʜʥʽ, ʱʦʙ 
ʟʘʙʝʟʧʝʯʠʪʠ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ, ʧʨʠʛʘʜʫʚʘʥʥʷ ʽ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ.  

ʈʦʟʫʤʽʥʥʷ ʚʟʘʻʤʦʜʽʾ ʪʨʴʦʭ ʧʽʜʩʠʩʪʝʤ ʥʘ ʨʽʚʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʢʘʟʫʻ 
ʥʘʤ, ʱʦ ʩʧʦʯʘʪʢʫ ʧʦʪʨʽʙʥʦ ʩʬʦʨʤʫʚʘʪʠ ʥʘʚʠʯʢʠ ʽ ʚʤʽʥʥʷ, ʥʘ ʮʽʡ ʦʩʥʦʚʽ 
ʦʨʛʘʥʽʟʫʚʘʪʠ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʟʘ ʘʣʛʦʨʠʪʤʦʤ, ʱʦ ʧʝʨʝʜʫʻ ʪʚʦʨʯʽʡ ʨʦʙʦʪʽ. 

ʈʦʟʛʣʷʥʝʤʦ ʟʘʚʜʘʥʥʷ ʩʘʤʦʧʽʜʛʦʪʦʚʢʠ ʧʦ ʪʝʤʽ çʈʦʟʢʣʘʜʘʥʥʷ 
ʢʚʘʜʨʘʪʥʦʛʦ ʪʨʠʯʣʝʥʘ ʥʘ ʤʥʦʞʥʠʢʠè, ʷʢʝ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʥʘʚʠʯʦʢ 
ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ, ʚʤʽʥʥʶ ʚʠʢʦʥʫʚʘʪʠ ʜʽʾ ʟʘ ʘʣʛʦʨʠʪʤʦʤ, ʨʦʙʠʪʠ 
ʚʠʩʥʦʚʢʠ ʪʦʱʦ, ʦʪʞʝ, ʟʘʛʘʣʴʥʦʽʥʪʝʣʝʢʪʫʘʣʴʥʦʤʫ ʨʦʟʚʠʪʢʫ. 

ɿʘʚʜʘʥʥʷ (ʟʘ ʘʣʛʦʨʠʪʤʦʤ): ɺʠʢʦʥʘʡʪʝ ʜʽʾ ʟʘ ʚʢʘʟʘʥʠʤ ʘʣʛʦʨʠʪʤʦʤ: 
1) ʇʨʝʜʩʪʘʚʪʝ ʫ ʚʠʛʣʷʜʽ ʤʥʦʛʦʯʣʝʥʘ ʜʦʙʫʪʦʢ: ̖ ɀ  σ ̖  ς ; 
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2) ʆʙʯʠʩʣʽʪʴ ʢʦʨʝʥʽ ʦʪʨʠʤʘʥʦʛʦ ʪʨʠʯʣʝʥʘ; 
3) ʇʦʨʽʚʥʷʡʪʝ ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʢʦʨʝʥʽʚ ʟ ʾʭ ʥʘʧʠʩʘʥʥʷʤ ʫ 

ʨʦʟʢʣʘʜʘʥʥʽ ʢʚʘʜʨʘʪʥʦʛʦ ʪʨʠʯʣʝʥʘ ʥʘ ʤʥʦʞʥʠʢʠ. ʋ ʯʦʤʫ ʨʽʟʥʠʮʷ? 
4) ɿʨʦʙʽʪʴ ʚʠʩʥʦʚʢʠ. ʗʢ ʚʠʟʥʘʯʠʪʠ ʢʦʨʝʥʽ ʢʚʘʜʨʘʪʥʦʛʦ ʪʨʠʯʣʝʥʘ, 

ʷʢʱʦ ʚʽʜʦʤʝ ʡʦʛʦ ʨʦʟʢʣʘʜʘʥʥʷ ʥʘ ʤʥʦʞʥʠʢʠ? 
5) ʂʦʥʪʨʦʣʴʥʝ ʟʘʚʜʘʥʥʷ: ʅʘʟʚʽʪʴ ʢʦʨʝʥʽ ʪʨʠʯʣʝʥʘ, ʷʢʱʦ ʜʘʥʦ ʡʦʛʦ 

ʨʦʟʢʣʘʜʘʥʥʷ ʥʘ ʤʥʦʞʥʠʢʠ: ς ̖  τ ̖ ɀ  χ . 
ʉʠʪʫʘʮʽʷ: ʚʠʟʥʘʯʝʥʥʷ ʢʦʨʝʥʽʚ ʢʚʘʜʨʘʪʥʦʛʦ ʪʨʠʯʣʝʥʘ, ʷʢʱʦ ʜʘʥʦ ʡʦʛʦ 

ʨʦʟʢʣʘʜʘʥʥʷ ʥʘ ʤʥʦʞʥʠʢʠ. 
ʄʝʪʘ: ʟʥʘʡʪʠ ʢʦʨʝʥʽ. 
ɼʽʾ: ʧʨʦʧʠʩʘʥʽ ʥʘʚʯʘʣʴʥʠʤ ʘʣʛʦʨʠʪʤʦʤ. 
ɼʘʥʽ ʚʢʘʟʽʚʢʠ ʫ ʟʘʚʜʘʥʥʽ (ʟʘ ʘʣʛʦʨʠʪʤʦʤ, ʩʠʪʫʘʮʽʷ, ʤʝʪʘ, ʜʽʾ) 

ʧʨʠʚʯʘʶʪʴ ʫʯʥʽʚ ʟ ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ ʥʘʤʽʯʘʪʠ ʩʧʦʩʽʙ ʚʠʢʦʥʘʥʥʷ, ʚʠʜʽʣʷʪʠ 
ʫʤʦʚʫ ʟʘʚʜʘʥʥʷ, ʩʪʘʚʠʪʠ ʤʝʪʫ ʽ ʧʨʦʛʦʚʦʨʶʚʘʪʠ ʜʽʾ, ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ. 

ʂʦʥʪʨʦʣʴʥʝ ʟʘʚʜʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʚʠʚʝʜʝʥʥʷ ʫʯʥʷ ʥʘ ʨʽʚʝʥʴ ʧʝʨʝʥʦʩʫ 
ʟʥʘʥʴ, ʜʝ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʠʡ ʧʨʠʡʦʤ, ʷʢ çʜʽʷ ʟʘ ʘʥʘʣʦʛʽʻʶè. ɼʣʷ 
ʮʴʦʛʦ ʜʘʻʪʴʩʷ ʪʽʣʴʢʠ ʤʝʪʘ, ʥʝ ʚʢʘʟʫʻʪʴʩʷ ʩʠʪʫʘʮʽʷ, ʾʾ ʧʦʪʨʽʙʥʦ ʧʨʝʜʩʪʘʚʠʪʠ, 
ʥʝ ʚʢʘʟʫʶʪʴʩʷ ʽ ʜʽʾ. ʊʘʢʽ ʟʘʚʜʘʥʥʷ ʥʘ ʚʽʜʪʚʦʨʝʥʥʷ ʘʣʛʦʨʠʪʤʫ ʧʦʪʨʝʙʫʶʪʴ 
ʚʽʜ ʫʯʥʷ ʥʘʩʪʫʧʥʠʭ ʫʤʽʥʴ: ʚʠʷʚʣʷʪʠ ʦʢʨʝʤʽ ʟʘʜʘʯʽ, ʟʜʽʡʩʥʶʚʘʪʠ ʘʥʘʣʽʟ ʽ 
ʩʠʥʪʝʟ, ʦʬʦʨʤʣʷʪʠ ʜʫʤʢʠ ʯʽʪʢʦ ʽ ʩʪʠʩʣʦ. 

ʇʨʠ ʥʘʚʯʘʥʥʽ ʘʣʛʦʨʠʪʤʫ ʚʯʠʪʝʣʴ ʧʦʚʠʥʝʥ: ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʫʯʥʷʤ 
ʜʝʢʽʣʴʢʘ ʦʙôʻʢʪʽʚ ʥʘ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ; ʥʘʚʯʠʪʠ ʨʦʟʧʽʟʥʘʚʘʪʠ ʩʠʪʫʘʮʽʶ, ʚ 
ʷʢʽʡ ʜʘʥʠʡ ʘʣʛʦʨʠʪʤ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ (ʪʦʙʪʦ ʜʘʪʠ ʟʘʚʜʘʥʥʷ ʥʘ 
ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙôʻʢʪʽʚ, ʷʢʽ ʧʽʜʧʦʨʷʜʢʦʚʫʶʪʴʩʷ ʜʘʥʦʤʫ ʘʣʛʦʨʠʪʤʫ); 
ʚʠʢʦʥʫʚʘʪʠ ʘʣʛʦʨʠʪʤ ʫ ʪʘʢʽʡ ʩʠʪʫʘʮʽʾ. 

ʉʝʨʝʜ ʚʧʨʘʚ, ʱʦ ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʫʤʽʥʴ, 
ʧʦʚʠʥʥʽ ʤʽʩʪʠʪʠʩʷ ʽ ʚʧʨʘʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʽʥʪʫʾʮʽʾ, ʷʢʘ ʥʘʡʙʽʣʴʰʝ 
ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʪʚʦʨʯʠʭ ʚʧʨʘʚ. 

ɼʣʷ ʧʨʠʢʣʘʜʫ ʨʦʟʛʣʷʥʝʤʦ ʟʘʚʜʘʥʥʷ ʥʘ ʧʦʥʷʪʽʡʥʝ ʫʟʘʛʘʣʴʥʝʥʥʷ, ʷʢʝ 
ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʫʯʥʷʤ 8 ʢʣʘʩʫ. 

ɼʘʥʦ ʰʽʩʪʴ ʩʣʽʚ: ʢʚʘʜʨʘʪ, ʪʨʘʧʝʮʽʷ, ʪʨʠʢʫʪʥʠʢ, ʧʘʨʘʣʝʣʦʛʨʘʤ, 
ʧʨʷʤʦʢʫʪʥʠʢ, ʨʦʤʙ. ʇʦʪʨʽʙʥʦ: ʘ) ʦʜʥʝ ʟ ʥʠʭ ʚʠʢʨʝʩʣʠʪʠ, ʘ ʜʣʷ ʽʥʰʠʭ 
ʧʽʜʽʙʨʘʪʠ ʫʟʘʛʘʣʴʥʶʶʯʝ ʩʣʦʚʦ; ʙ) ʜʚʘ ʟ ʥʠʭ ʚʠʢʨʝʩʣʠʪʠ, ʘ ʜʣʷ ʽʥʰʠʭ 
ʧʽʜʽʙʨʘʪʠ ʫʟʘʛʘʣʴʥʶʶʯʝ ʩʣʦʚʦ; ʚ)ʯʦʪʠʨʠ ʟ ʥʠʭ ʚʠʢʨʝʩʣʠʪʠ, ʘ ʜʣʷ ʽʥʰʠʭ 
ʧʽʜʽʙʨʘʪʠ ʫʟʘʛʘʣʴʥʶʶʯʝ ʩʣʦʚʦ. 

ɼʦ ʚʠʢʦʥʘʥʥʷ ʥʘʚʝʜʝʥʦʛʦ ʟʘʚʜʘʥʥʷ ʤʦʞʥʘ ʧʽʜʭʦʜʠʪʠ 
ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ. ʋʯʥʽ, ʷʢʽ ʥʝ ʟʘʟʥʘʶʪʴ ʪʨʫʜʥʦʱʽʚ, ʚʠʢʦʥʫʶʪʴ 
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ʫʟʘʛʘʣʴʥʝʥʥʷ ʩʘʤʦʩʪʽʡʥʦ. ɯʥʰʠʤ ʫʯʥʷʤ ʜʘʶʪʴʩʷ ʧʽʜʩʪʘʚʠ ʜʣʷ ʫʟʘʛʘʣʴʥʝʥʥʷ 
ʜʦ ʢʦʞʥʦʛʦ ʟ ʟʘʚʜʘʥʴ, ʟ ʷʢʠʭ ʚʦʥʠ ʚʠʙʠʨʘʶʪʴ ʚʽʜʧʦʚʽʜʥʽ. ʇʽʜʩʪʘʚʠ ʜʣʷ 
ʫʟʘʛʘʣʴʥʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ: ʢʽʣʴʢʽʩʪʴ ʩʪʦʨʽʥ, ʧʘʨʘʣʝʣʴʥʽʩʪʴ 
ʩʪʦʨʽʥ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽʩʪʴ ʜʽʘʛʦʥʘʣʝʡ, ʥʘʷʚʥʽʩʪʴ ʧʨʷʤʠʭ ʢʫʪʽʚ ʪʦʱʦ. 

ɼʣʷ ʧʦʣʝʛʰʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʪʘʢʠʭ ʟʘʚʜʘʥʴ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʪʘʙʣʠʮʽ, ʫʟʜʦʚʞ ʦʜʥʽʻʾ ʦʩʽ ʷʢʦʾ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʥʷʪʪʷ, ʷʢʽ ʟʽʩʪʘʚʣʷʶʪʴʩʷ, ʘ 
ʫʟʜʦʚʞ ʽʥʰʦʾ ï ʾʭ ʚʣʘʩʪʠʚʦʩʪʽ. ʅʘʚʝʜʝʥʠʡ ʚʠʱʝ ʧʨʠʢʣʘʜ ʤʦʞʝ ʙʫʪʠ 
ʧʨʝʜʩʪʘʚʣʝʥʠʤ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ (ʟʥʘʢʦʤ Ă+ò ʚʽʜʤʽʯʝʥʘ 
ʥʘʷʚʥʽʩʪʴ, ʘ ʟʥʘʢʦʤ Ă-ò ï ʚʽʜʩʫʪʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦ ʩʪʦʚʧʯʠʢʘʤ): 

1 ï ʤʥʦʛʦʢʫʪʥʠʢʠ; 
2 ï ʯʦʪʠʨʠʢʫʪʥʠʢʠ; 
3 ï ʧʘʨʘʣʝʣʦʛʨʘʤʠ; 
4 ï ʯʦʪʠʨʠʢʫʪʥʠʢʠ ʟ ʨʽʚʥʠʤʠ 
ʩʪʦʨʦʥʘʤʠ ʘʙʦ ʟ 
ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤʠ ʜʽʘʛʦʥʘʣʷʤʠ; 
5 ï ʯʦʪʠʨʠʢʫʪʥʠʢʠ ʟ ʧʨʷʤʠʤʠ 
ʢʫʪʘʤʠ; 
6 ï ʯʦʪʠʨʠʢʫʪʥʠʢʠ ʫ ʷʢʠʭ 
ʜʽʘʛʦʥʘʣʽ ʻ ʙʽʩʝʢʪʨʠʩʘʤʠ ʢʫʪʽʚ. 

ʊʘʙʣʠʮʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʥʦʛʦʢʫʪʥʠʢʽʚ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦ ʽ 
ʚʧʝʚʥʝʥʦ ʢʝʨʫʚʘʪʠ çʟʜʦʛʘʜʢʦʶè ï ʟʥʘʭʦʜʠʪʠ ʩʪʦʚʧʯʠʢʠ ʟ ʙʽʣʴʰʦʶ 
ʢʽʣʴʢʽʩʪʶ ʟʥʘʢʽʚ Ă+ò, ʪʦʙʪʦ ʟʥʘʭʦʜʠʪʠ ʧʦʪʨʽʙʥʽ ʩʧʽʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ʄʦʞʣʠʚʽʩʪʴ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʦʟʚʠʚʘʻ ʛʥʫʯʢʽʩʪʴ 
ʤʠʩʣʝʥʥʷ, ʧʨʠʚʯʘʻ ʫʯʥʽʚ ʜʦ ʪʦʛʦ, ʱʦ ʽʩʥʫʶʪʴ ʨʽʟʥʽ ʪʦʯʢʠ ʟʦʨʫ ʜʦ ʚʠʙʽʨʢʠ 
ʙʽʣʴʰ ʩʫʪʪʻʚʠʭ ʦʩʥʦʚ ʜʣʷ ʫʟʘʛʘʣʴʥʝʥʴ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ 
ʦʙʩʪʘʚʠʥ. ʊʘʢ, ʘʚʪʦʨʠ ʧʦʩʽʙʥʠʢʘ [3, 72] ʧʨʦʧʦʥʫʶʪʴ ʟʜʽʡʩʥʠʪʠ 
ʢʣʘʩʠʬʽʢʘʮʽʶ ʦʧʫʢʣʠʭ ʯʦʪʠʨʠʢʫʪʥʠʢʽʚ ʽ ʨʦʟʢʨʠʪʠ ʣʦʛʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʾʭ 
ʦʟʥʘʯʝʥʴ ʚ ʟʘʢʣʶʯʥʽʡ ʙʝʩʽʜʽ ʫ ʚʠʛʣʷʜʽ ʩʭʝʤʠ. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʚʥʷ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʥʘʚʯʘʣʴʥʦ-ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 
ʫʤʽʥʴ ʫ ʰʢʦʣʷʨʽʚ ʧʽʜʙʠʨʘʶʪʴʩʷ ʤʝʪʦʜʠ ʪʘ ʬʦʨʤʠ ʥʘʚʯʘʣʴʥʦʾ ʨʦʙʦʪʠ, 
ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʜʣʷ ʾʭ ʨʦʟʚʠʪʢʫ. 

ʅʝʜʦʩʢʦʥʘʣʽʩʪʴ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʫʩʫʚʘʶʪʴ ʪʘʢʦʞ 
ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ ʽ ʟʘʜʘʯʽ ʧʨʠʢʣʘʜʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ. ʅʘʚʝʜʝʤʦ 
ʧʨʠʢʣʘʜʠ ʪʘʢʠʭ ʟʘʜʘʯ: 

1) ʈʠʪʤ ʚ ʘʨʭʽʪʝʢʪʫʨʽ, ʧʨʠʢʣʘʜʥʦʤʫ ʤʠʩʪʝʮʪʚʽ, ʧʦʝʟʽʾ ʽ ʤʫʟʠʮʽ. 
ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ï ʨʦʟʢʣʘʜ ʮʽʣʦʛʦ ʥʘ ʩʫʤʫ ʜʨʦʙʽʚ ʟ ʦʜʥʘʢʦʚʠʤʠ 
ʟʥʘʤʝʥʥʠʢʘʤʠ. 

ʌʽʛʫʨʠ ɺʣʘʩʪʠʚʦʩʪʽ 
1 2 3 4 5 6 

ʂʚʘʜʨʘʪ + + + + + + 

ʊʨʘʧʝʮʽʷ + + - - - - 
ʊʨʠʢʫʪʥʠʢ + - - - - - 

ʇʘʨʘʣʝʣʦʛʨʘʤ + + + - - - 

ʇʨʷʤʦʢʫʪʥʠʢ + + + - + - 
ʈʦʤʙ + + + + - + 
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2) ʄʘʩʰʪʘʙ ʽ ʡʦʛʦ ʨʽʟʥʦʚʠʜʥʦʩʪʽ (ʚʽʜʥʦʰʝʥʥʷ, ʰʢʘʣʠ ʪʘ ʽʥ.). 
ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ï ʧʨʦʧʦʨʮʽʷ. 

3) ʉʠʤʝʪʨʽʷ ʽ ʛʝʦʤʝʪʨʠʯʥʽ ʬʦʨʤʠ ʫ ʧʨʠʢʣʘʜʥʦʤʫ ʤʠʩʪʝʮʪʚʽ, ʦʨʥʘʤʝʥʪʘʭ 
ʽ ʘʨʭʽʪʝʢʪʫʨʽ. ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ï ʩʠʤʝʪʨʠʯʥʽ ʧʣʘʥʽʤʝʪʨʠʯʥʽ ʬʽʛʫʨʠ. 

4) ʇʨʦʙʘ ʽ ʢʦʥʮʝʥʪʨʘʮʽʷ. ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ï ʚʽʜʥʦʰʝʥʥʷ ʽ ʧʨʦʮʝʥʪʠ. 
5) ʃʽʪʦʯʠʩʣʝʥʥʷ, ʰʢʘʣʠ ʯʘʩʫ ʽ ʢʘʣʝʥʜʘʨ. ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ï 

ʯʠʩʣʦʚʘ ʚʽʩʴ ʥʘʪʫʨʘʣʴʥʠʭ ʽ ʧʦʪʽʤ ʮʽʣʠʭ ʯʠʩʝʣ. 
6) ɻʝʦʛʨʘʬʽʯʥʽ ʢʦʦʨʜʠʥʘʪʠ. ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ï ʜʝʢʘʨʪʦʚʘ ʧʣʦʱʠʥʘ. 
7) ʂʣʘʩʠʬʽʢʘʮʽʷ (ʚ ʙʽʦʣʦʛʽʾ ʯʠ ʚ ʽʥʰʽʡ ʥʘʫʮʽ). ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ï 

ʨʦʟʙʠʪʪʷ ʥʘ ʤʥʦʞʠʥʠ ʪʘ ʜʽʘʛʨʘʤʘ-ʛʨʘʬ. 
ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʫʤʽʥʴ ʫʯʥʽʚ ʫ 

ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʜʘʣʦ ʧʽʜʩʪʘʚʠ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ: 
1. ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʫʤʽʥʴ ʥʝʦʙʭʽʜʥʦ 

ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʧʨʠʡʦʤʽʚ ʥʘʚʯʘʥʥʷ ʟʘ ʜʠʜʘʢʪʠʯʥʠʤʠ 
ʧʨʠʥʮʠʧʘʤʠ. 

2. ʅʦʩʽʷʤʠ ʝʪʘʧʽʚ ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʫʤʽʥʴ ʻ ʩʠʩʪʝʤʘ ʚʧʨʘʚ, 
ʷʢʘ ʩʧʨʠʷʻ ʩʚʽʜʦʤʦʤʫ ʟʘʩʚʦʻʥʥʶ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ, ʬʦʨʤʫʚʘʥʥʶ ʟʘʛʘʣʴʥʦ 
ʥʘʚʯʘʣʴʥʠʭ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʥʘʚʠʯʦʢ ʽ ʫʤʽʥʴ. ɺʦʥʘ ʤʦʞʝ ʤʽʩʪʠʪʠ ʪʘʢʽ ʚʠʜʠ 
ʚʧʨʘʚ: ʧʨʦʧʝʜʝʚʪʠʯʥʽ, ʚʩʪʫʧʥʽ, ʧʨʦʙʥʽ, ʪʨʝʥʫʚʘʣʴʥʽ, ʪʚʦʨʯʽ ʽ ʢʦʥʪʨʦʣʴʥʽ. 

3. ɺʠʢʦʥʘʥʥʷ ʫʯʥʷʤʠ ʚʠʱʝ ʥʘʚʝʜʝʥʠʭ ʟʘʚʜʘʥʴ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 
ʩʚʽʜʦʤʦ ʦʚʦʣʦʜʽʚʘʪʠ ʧʝʚʥʠʤʠ ʨʦʟʫʤʦʚʠʤʠ ʦʧʝʨʘʮʽʷʤʠ (ʘʥʘʣʽʟʦʤ, 
ʘʥʘʣʦʛʽʻʶ, ʧʦʨʽʚʥʷʥʥʷʤ, ʫʟʘʛʘʣʴʥʝʥʥʷʤ ʪʘ ʽʥ.), ʩʧʦʩʦʙʘʤʠ ʩʘʤʦʩʪʽʡʥʦʾ 
ʦʨʛʘʥʽʟʘʮʽʾ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ (ʤʦʪʠʚʘʮʽʷ, ʧʣʘʥʫʚʘʥʥʷ), ʱʦ ʻ ʢʨʠʪʝʨʽʻʤ ʨʽʚʥʷ 
ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʥʘʚʯʘʣʴʥʦ-ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʫʤʽʥʴ 

4. ʇʨʠʢʣʘʜʥʽ ʟʘʜʘʯʽ ʻ ʥʘʡʢʨʘʱʠʤ ʟʘʩʦʙʦʤ ʜʣʷ ʦʚʦʣʦʜʽʥʥʷ 
ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʚʠʱʦʤʫ ʨʽʚʥʽ. ʈʦʟʨʦʙʢʘ ʧʨʠʢʣʘʜʥʦʾ 
ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʤʘʪʝʤʘʪʠʢʠ ʤʘʻ ʚʝʣʠʢʘ ʟʥʘʯʝʥʥʷ ʟ ʨʽʟʥʠʭ ʧʨʠʯʠʥ. ʇʦ-
ʧʝʨʰʝ, ʢʫʨʩ ʩʪʘʻ ʙʽʣʴʰ ʮʽʢʘʚʠʤ. ʇʦ-ʜʨʫʛʝ, ʨʦʟʚôʷʟʫʚʘʥʥʷ ʪʘʢʠʭ ʚʧʨʘʚ ʤʘʻ 
ʝʬʝʢʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ ʫʯʥʷ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʥʘʙʫʚʘʻ ʥʝ ʪʽʣʴʢʠ ʧʝʚʥʽ 
ʫʤʽʥʥʷ, ʘʣʝ ʽ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʙʽʣʴʰ ʚʠʩʦʢʫ ʩʭʦʜʠʥʢʫ ʧʩʠʭʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. 
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ʈɽɿʖʄɽ 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʫʤʝʥʠʡ ʧʨʠ ʦʙʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʝ. ʆʜʥʠʤ ʠʟ ʩʨʝʜʩʪʚ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʧʨʦʙʣʝʤʳ 
ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝ ʫʧʨʘʞʥʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʫʤʝʥʠʷ, ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʫʯʝʥʠʢʦʚ, 
ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢʠ, ʩʠʩʪʝʤʘ ʫʧʨʘʞʥʝʥʠʡ. 

SUMMARY 
The article deals with the peculiarities of formulating intellectual skills of 

mathematical education There are considered such kind of problems like tasks as a method of 
realization of the continuity.  

Key words: intellectual abilities, creative capabilities of students, quadrangles, system 
of exercises. 

 
 

ʋɼʂ373.545:004 (045) 
ʆ. ʄ. ʄʘʨʯʝʥʢʦ  

ʈʽʚʥʝʥʩʴʢʠʡ ʦʙʣʘʩʥʠʡ ʽʥʩʪʠʪʫʪ  
ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ 

 

ʈɽɸʃɯɿɸʎɯʗ ɸʂʊʋɸʃʔʅʀʍ ɿɸɺɼɸʅʔ ɯʅʊɽɻʈɸʎɯɰ ɿʄɯʉʊʋ 
ʇʈʀʈʆɼʅʀʏʆ-ʄɸʊɽʄɸʊʀʏʅʀʍ ɼʀʉʎʀʇʃɯʅ ɺ ʉʊɸʈʐʀʍ 
ʂʃɸʉɸʍ ɿɸɻɸʃʔʅʆʆʉɺɯʊʅɯʍ ʅɸɺʏɸʃʔʅʀʍ ɿɸʂʃɸɼɯɺ 

ɿɸʉʆɹɸʄʀ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ 
 
ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʩʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʟʘʚʜʘʥʥʷ ʽʥʪʝʛʨʘʮʽʾ 

ʟʤʽʩʪʫ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʫ ʩʪʘʨʰʠʭ ʢʣʘʩʘʭ ʟʘʩʦʙʘʤʠ 
ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʤʘʪʝʤʘʪʠʢʠ, 
ʟʦʢʨʝʤʘ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʘʢʝʪʫ Maple).  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ, ʽʥʪʝʛʨʘʮʽʷ ʟʤʽʩʪʫ, 
ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʽ ʜʠʩʮʠʧʣʽʥʠ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʠʪʘʥʥʷ ʨʦʟʚʠʪʢʫ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ 
ʬʽʟʠʢʠ ʪʘ ʤʘʪʝʤʘʪʠʢʠ ʟʘ ʫʤʦʚ ʨʝʘʣʽʟʘʮʽʾ ʥʦʚʦʾ ʢʦʥʮʝʧʮʽʾ ʪʘ ʩʪʘʥʜʘʨʪʫ 
ʰʢʽʣʴʥʦʾ ʬʽʟʠʯʥʦʾ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ, ʘ ʪʘʢʦʞ ʩʪʨʽʤʢʦʾ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ 
ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʻ, ʙʝʟʧʝʨʝʯʥʦ, ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ ʩʫʯʘʩʥʦʾ ʤʝʪʦʜʠʢʠ 
ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ ʽ ʤʘʪʝʤʘʪʠʢʠ, ʝʬʝʢʪʠʚʥʝ ʨʦʟʚôʷʟʘʥʥʷ ʷʢʦʛʦ ʩʧʨʠʷʪʠʤʝ 
ʧʨʘʢʪʠʯʥʦʤʫ ʟʜʽʡʩʥʝʥʥʶ ʽʥʪʝʛʨʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʛʝʥʝʨʘʣʽʟʘʮʽʾ 
ʟʥʘʥʴ, ʜʠʬʝʨʝʥʮʽʘʮʽʾ, ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʪʘ ʛʫʤʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ. 
ʅʘʫʢʦʚʮʷʤʠ ʚ ʛʘʣʫʟʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʧʨʠʨʦʜʥʠʯʠʭ ʜʠʩʮʠʧʣʽʥ, ʟʦʢʨʝʤʘ 
ʆ.ɯ. ɭʬʨʝʤʦʚʦʶ [2] ʜʦʚʝʜʝʥʦ, ʱʦ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʬʽʟʠʯʥʠʭ ʟʥʘʥʴ ʫʯʥʽʚ 
ʤʦʞʥʘ ʟʘʚʜʷʢʠ ʘʜʝʢʚʘʪʥʦʤʫ ʪʘ ʰʠʨʦʢʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 
ʘʧʘʨʘʪʫ. ɿ ʤʝʪʦʜʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʝʪʘʧʦʤ ʤʘʪʝʤʘʪʠʟʘʮʽʾ ʟʥʘʥʴ 
ʟ ʬʽʟʠʢʠ ʻ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʛʽʧʦʪʝʟ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʬʽʟʠʯʥʠʭ 
ʧʨʦʙʣʝʤ. ʈʝʘʣʽʟʘʮʽʶ ʮʴʦʛʦ ʝʪʘʧʫ ʜʦʮʽʣʴʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʠ ʥʘʚʯʘʥʥʽ ʬʽʟʠʢʠ ʚ 
ʢʣʘʩʘʭ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʬʽʣʶ ʪʘ ʧʨʠ ʨʦʙʦʪʽ ʟ ʦʙʜʘʨʦʚʘʥʠʤʠ ʜʽʪʴʤʠ 
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ʫ ʢʦʥʪʝʢʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʙʣʝʤʥʦʛʦ ʤʝʪʦʜʫ ʥʘʚʯʘʥʥʷ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 
ʚʠʷʚʠʪʠ ʨʽʚʝʥʴ ʦʙʜʘʨʦʚʘʥʦʩʪʽ ʰʢʦʣʷʨʘ, ʘ ʚ ʮʽʣʦʤʫ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʟʘʛʘʣʴʥʠʭ 
ʽ ʩʧʝʮʽʘʣʴʥʠʭ ʟʜʽʙʥʦʩʪʝʡ ʫʯʥʽʚ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʩʫʪʪʻʚʦʶ ʧʨʦʙʣʝʤʦʶ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ 
ʻ ʪʝ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʫʯʥʽʚ ʩʪʘʨʰʠʭ ʢʣʘʩʽʚ ʥʝ ʙʘʯʠʪʴ ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʚʯʝʥʥʷ 
ʜʝʷʢʠʭ ʨʦʟʜʽʣʽʚ ʤʘʪʝʤʘʪʠʢʠ, ʥʝ ʨʦʟʫʤʽʻ, ʜʝ ʤʘʪʝʤʘʪʠʯʥʽ ʟʥʘʥʥʷ ʤʦʞʥʘ 
ʟʘʩʪʦʩʫʚʘʪʠ, ʭʦʯʘ ʚʠʚʯʝʥʥʷ ʤʝʭʘʥʽʢʠ, ʪʝʨʤʦʜʠʥʘʤʽʢʠ ʡ ʝʣʝʢʪʨʦʜʠʥʘʤʽʢʠ 
ʪʽʩʥʦ ʧʦʚôʷʟʘʥʝ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʘʢʪʠʯʥʦ ʚʩʴʦʛʦ ʰʢʽʣʴʥʦʛʦ 
ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ, ʟʦʢʨʝʤʘ ʧʦʯʘʪʢʽʚ ʪʝʦʨʽʾ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ. 
ɺ ʫʯʥʽʚ ʩʣʽʜ ʬʦʨʤʫʚʘʪʠ ʯʽʪʢʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʤʘʪʝʤʘʪʠʯʥʠʡ ʦʧʠʩ 
ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʧʨʠʨʦʜʽ, ʜʦʩʠʪʴ ʯʘʩʪʦ 
ʧʨʠʚʦʜʠʪʴ ʜʦ ʨʽʚʥʷʥʴ, ʷʢʽ ʧʦʚôʷʟʫʶʪʴ ʥʝʟʘʣʝʞʥʫ ʟʤʽʥʥʫ, ʰʫʢʘʥʫ ʬʫʥʢʮʽʶ 
(ʦʜʥʽʻʾ ʟʤʽʥʥʦʾ) ʽ ʧʦʭʽʜʥʽ ʮʽʻʾ ʬʫʥʢʮʽʾ. ʈʽʚʥʷʥʥʷ ʮʴʦʛʦ ʨʦʜʫ ʥʘʟʠʚʘʶʪʴʩʷ 
ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ; ʪʝʦʨʽʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ 
ʨʽʚʥʷʥʴ ʻ ʯʘʩʪʠʥʦʶ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʷʢʠʡ, ʷʚʣʷʶʯʠ ʩʦʙʦʶ 
ʤʘʪʝʤʘʪʠʢʫ ʟʤʽʥʥʠʭ ʚʝʣʠʯʠʥ, ʟ ʯʘʩʽʚ ʩʚʦʛʦ ʟʘʨʦʜʞʝʥʥʷ ʨʦʟʚʠʚʘʚʩʷ ʚ 
ʪʽʩʥʦʤʫ ʟʚôʷʟʢʫ ʟ ʬʽʟʠʢʦʶ, ʤʝʭʘʥʽʢʦʶ.  

ʇʨʦʪʝ ʯʠʥʥʘ ʧʨʦʛʨʘʤʘ ʙʘʟʦʚʦʛʦ ʢʫʨʩʫ ʟ ʤʘʪʝʤʘʪʠʢʠ ʥʝ ʧʝʨʝʜʙʘʯʘʻ 
ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʥʘʚʠʯʦʢ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʥʘʚʽʪʴ ʥʘʡʧʨʦʩʪʽʰʠʭ ʚʠʜʽʚ 
ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ, ʱʦ ʩʪʚʦʨʶʻ ʧʨʦʪʠʨʽʯʯʷ ʤʽʞ ʯʽʪʢʦ 
ʚʠʟʥʘʯʝʥʠʤʠ ʚʠʱʝ ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ ʩʪʘʨʰʦʢʣʘʩʥʠʢʽʚ ʽ ʥʘʷʚʥʠʤʠ ʚ 
ʧʝʜʘʛʦʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʤʝʪʦʜʘʤʠ ʪʘ ʟʘʩʦʙʘʤʠ ʾʭ ʨʝʘʣʽʟʘʮʽʾ. 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʟʦʢʨʝʤʘ 
ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʘʢʝʪʫ Maple, ʜʦʟʚʦʣʠʪʴ ʚʯʠʪʝʣʶ ʬʽʟʠʢʠ ʫʥʠʢʥʫʪʠ 
ʚʢʘʟʘʥʦʛʦ ʧʨʦʪʠʨʽʯʯʷ, ʧʦʚôʷʟʘʥʦʛʦ ʽʟ ʥʝʩʬʦʨʤʦʚʘʥʽʩʪʶ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 
ʘʧʘʨʘʪʫ, ʧʦʪʨʽʙʥʦʛʦ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ, ʽ 
ʥʝʦʙʭʽʜʥʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʬʽʟʠʯʥʠʭ 
ʟʘʜʘʯ, ʧʦʪʨʽʙʥʠʭ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʮʽʣʽʩʥʦʾ ʢʘʨʪʠʥʠ ʩʚʽʪʫ. 

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʈʦʟʨʦʙʢʘ ʜʠʜʘʢʪʠʯʥʦʾ ʩʠʩʪʝʤʠ 
ʢʦʤʧôʶʪʝʨʥʦʾ ʧʽʜʪʨʠʤʢʠ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʧʨʠʨʦʜʥʠʯʠʭ ʜʠʩʮʠʧʣʽʥ ʻ 
ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ ʩʫʯʘʩʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʥʘʫʢʠ, ʦʩʢʽʣʴʢʠ ʚ ʟʚôʷʟʢʫ ʽʟ 
ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʢʦʤʧôʶʪʝʨ ʩʪʘʻ 
ʟʚʠʯʘʡʥʠʤ ʨʦʙʦʯʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʬʘʭʽʚʮʷ ʙʫʜʴ-ʷʢʦʾ ʛʘʣʫʟʽ ʜʽʷʣʴʥʦʩʪʽ. 
ɼʦʩʣʽʜʞʝʥʥʷ ʫ ʮʽʡ ʛʘʣʫʟʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘʫʢʦʚʠʤʠ ʧʨʘʮʷʤʠ  
ɺ.ʖ. ɹʠʢʦʚʘ, ʆ.ɯ. ɺʽʪʶʢʘ, ʄ.ɯ. ɾʘʣʜʘʢʘ, ʄ.ʉ. ʃʴʚʦʚʘ, ʖ.ɻ. ʃʦʪʶʢʘ, 
ʆ.ʄ. ʄʘʨʯʝʥʢʦ, ɻ.ʆ. ʄʠʭʘʣʽʥʘ, ʉ.ɸ. ʈʘʢʦʚʘ, ʖ.ʉ. ʈʘʤʩʴʢʦʛʦ, 
ɯ.ʃ. ʉʝʤʝʱʫʢʘ, ʆ.ɺ. ʉʧʽʚʘʢʦʚʩʴʢʦʛʦ ʪʘ ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ. ʈʝʟʫʣʴʪʘʪʠ 
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ʧʨʦʚʝʜʝʥʠʭ ʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ ʟʘʩʚʽʜʯʫʶʪʴ, ʱʦ ʚʽʪʯʠʟʥʷʥʽ ʪʨʘʜʠʮʽʾ 
ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʙʝʨʝʞʝʥʽ ʫ 
ʢʦʥʪʝʢʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʯʠʪʝʣʽʚ 
ʤʘʪʝʤʘʪʠʢʠ, ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʢʦʤʧôʶʪʝʨʠʟʘʮʽʾ ʡ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʠ ʚ 
ʋʢʨʘʾʥʽ. ʊʘʢʠʤ ʯʠʥʦʤ ʟôʷʚʣʷʶʪʴʩʷ ʧʽʜʩʪʘʚʠ ʜʣʷ ʫʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʦʾ 
ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ, ʧʦʙʫʜʦʚʘʥʦʾ ʥʘ ʘʢʪʠʚʥʠʭ ʬʦʨʤʘʭ 
ʥʘʚʯʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ 
ʟʜʽʡʩʥʶʶʪʴʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʦʮʽʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

ʄʝʪʘ ʩʪʘʪʪʽ. ʋ ʩʪʘʪʪʽ ʧʨʝʟʝʥʪʫʶʪʴʩʷ ʜʝʷʢʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʦʙʢʠ 
ʝʣʝʤʝʥʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʤʝʪʦʜʠʢʠ ʽʥʪʝʛʨʘʮʽʾ ʟʤʽʩʪʫ ʤʘʪʝʤʘʪʠʢʠ ʪʘ 
ʬʽʟʠʢʠ ʚ ʫʤʦʚʘʭ ʩʪʨʽʤʢʦʾ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʟʤʽʥ ʢʦʥʮʝʧʮʽʾ 
ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʟ ʬʽʟʠʢʠ ʪʘ ʤʘʪʝʤʘʪʠʢʠ, ʧʨʘʢʪʠʯʥʦʛʦ ʫʧʨʦʚʘʜʞʝʥʥʷ 
ʜʽʷʣʴʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʥʘʚʯʘʥʥʷ ʧʨʠʨʦʜʥʠʯʠʭ ʜʠʩʮʠʧʣʽʥ. 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʦʮʽʣʴʥʠʭ ʟʘʩʦʙʽʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 
ʫʤʦʞʣʠʚʣʶʻ ʫʧʨʦʚʘʜʞʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʥʘʚʯʘʥʥʷ ʽ 
ʚʠʭʦʚʘʥʥʷ ʰʢʦʣʷʨʽʚ, ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ ʰʣʷʭʦʤ 
ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ, ʨʦʟʚʠʪʢʫ ʥʘʚʠʯʦʢ ʤʠʩʣʝʥʥʷ 
ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ï ʘʥʘʣʽʟʫ, ʩʠʥʪʝʟʫ, ʫʟʘʛʘʣʴʥʝʥʥʷ, ʘʙʩʪʨʘʛʫʚʘʥʥʷ ʪʦʱʦ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʚʝʜʝʥʥʷ ʧʦʥʷʪʪʷ ʧʨʦ 
ʜʠʬʝʨʝʥʮʽʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʧʝʨʝʜʙʘʯʝʥʝ ʚ ʢʫʨʩʽ ʘʣʛʝʙʨʠ ʽ ʧʦʯʘʪʢʽʚ ʘʥʘʣʽʟʫ  
11 ʢʣʘʩʫ ʥʘ ʟʘʚʝʨʰʝʥʥʷ ʚʠʚʯʝʥʥʷ ʪʝʤʠ çʇʦʢʘʟʥʠʢʦʚʘ, ʣʦʛʘʨʠʬʤʽʯʥʘ ʽ 
ʩʪʝʧʝʥʝʚʘ ʬʫʥʢʮʽʾè. ɺ ʫʯʥʽʚ ʬʦʨʤʫʶʪʴʩʷ ʟʥʘʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʷʢʱʦ ʚ 
ʜʠʬʝʨʝʥʮʽʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʚʭʦʜʠʪʴ ʪʽʣʴʢʠ ʥʝʟʘʣʝʞʥʘ ʟʤʽʥʥʘ, ʬʫʥʢʮʽʷ ʪʘ ʾʾ 
ʧʝʨʰʘ ʧʦʭʽʜʥʘ, ʪʦ ʨʽʚʥʷʥʥʷ ʥʘʟʠʚʘʻʪʴʩʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤ ʨʽʚʥʷʥʥʷʤ 
ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ, ʷʢʝ ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʪʘʢ: 
Ὂ ὼȟ ώȟ ώ π. ʗʢʱʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʤʽʩʪʠʪʴ ʱʝ ʡ ʧʦʭʽʜʥʫ 
ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ʚʽʜ ʰʫʢʘʥʦʾ ʬʫʥʢʮʽʾ, ʪʦ ʚʦʥʦ ʥʘʟʠʚʘʻʪʴʩʷ 
ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤ ʨʽʚʥʷʥʥʷʤ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ʽ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ 
ʟʘʧʠʩʫʻʪʴʩʷ ʪʘʢ: Ὂ ὼȟ ώȟ ώ ȟ ώ π. 

ʇʨʦʚʽʜʥʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʚʽʪʯʠʟʥʷʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʝʪʦʜʠʯʥʦʾ 
ʥʘʫʢʠ, ʟʦʢʨʝʤʘ ɿ.ɯ. ʉʣʻʧʢʘʥʴ [9], ʚʚʘʞʘʶʪʴ ʟʘ ʜʦʮʽʣʴʥʝ ʚʚʦʜʠʪʠ ʧʦʥʷʪʪʷ 
ʧʨʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʥʘ ʧʨʠʢʣʘʜʽ ʨʽʚʥʷʥʥʷ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ, ʘ 
ʧʦʪʽʤ ʨʦʟʛʣʷʥʫʪʠ ʟʘʜʘʯʽ, ʷʢʽ ʧʨʠʚʦʜʷʪʴ ʜʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ 
ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ. ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʥʘʡʧʨʦʩʪʽʰʠʤʠ 
ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ ʻ ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʧʦʥʷʪʪʷ ʧʨʦ 
ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʨʽʚʥʷʥʥʷ ʪʘ ʰʣʷʭʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦ ʚʠʚʯʝʥʥʷ 
ʧʨʦʮʝʩʽʚ ʽ ʷʚʠʱ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ. ʆʩʢʽʣʴʢʠ ʨʦʟʚôʷʟʢʦʤ 
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ʥʘʡʧʨʦʩʪʽʰʠʭ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ, ʟ ʷʢʠʤʠ ʫʯʥʽ ʟʥʘʡʦʤʣʷʪʴʩʷ, 
ʨʦʟʚôʷʟʫʶʯʠ ʧʨʠʢʣʘʜʥʽ ʟʘʜʘʯʽ, ʥʘʧʨʠʢʣʘʜ, ʬʽʟʠʯʥʦʛʦ ʟʤʽʩʪʫ, ʻ 
ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʘ ʬʫʥʢʮʽʷ, ʪʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʪʘʢʦʛʦ ʪʠʧʫ ʥʘʜʘʻ 
ʚʯʠʪʝʣʝʚʽ ʜʦʜʘʪʢʦʚʫ ʥʘʛʦʜʫ ʧʦʢʘʟʘʪʠ ʫʯʥʷʤ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ 
ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʷʚʠʱ.  

ʋʧʨʦʚʘʜʞʝʥʥʷ ʚʢʘʟʘʥʦʛʦ ʧʽʜʭʦʜʫ ʩʣʽʜ ʟʜʽʡʩʥʶʚʘʪʠ ʤʝʪʦʜʦʤ ʜʦʮʽʣʴʥʠʭ 
ʟʘʜʘʯ, ʷʢʠʡ, ʬʘʢʪʠʯʥʦ, ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʫʢʫʧʥʦʩʪʽ ʤʝʪʦʜʽʚ ʧʨʦʙʣʝʤʥʦʛʦ 
ʥʘʚʯʘʥʥʷ. ɿʛʽʜʥʦ ʟ ʮʠʤ ʤʝʪʦʜʦʤ, ʟʘʜʘʯʥʠʡ ʤʘʪʝʨʽʘʣ ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʽʜʽʙʨʘʥʠʡ 
ʪʘʢʠʤ ʯʠʥʦʤ, ʘʙʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʮʽʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʩʧʨʠʷʣʦ 
ʙ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ ʫʯʥʽʚ, ʡʦʛʦ ʧʽʟʥʘʚʘʣʴʥʠʭ ʽʥʪʝʨʝʩʽʚ, ʬʦʨʤʫʚʘʣʦ 
ʥʘʫʢʦʚʫ ʢʘʨʪʠʥʫ ʩʚʽʪʫ ʽ ʩʪʽʡʢʫ ʤʦʪʠʚʘʮʽʶ ʜʦ ʩʘʤʦʦʩʚʽʪʠ.  

ʈʦʟʛʣʷʥʝʤʦ ʜʝʢʽʣʴʢʘ ʧʨʠʢʣʘʜʽʚ ʪʘʢʠʭ ʟʘʜʘʯ.  
ɿʘʜʘʯʘ 1. ʇʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʦʮʝʩʫ ʨʦʟʨʷʜʞʘʥʥʷ 

ʢʦʥʜʝʥʩʘʪʦʨʘ ʦʜʝʨʞʘʥʦ ʪʘʙʣʠʮʶ ʟʥʘʯʝʥʴ ʩʠʣʠ ʩʪʨʫʤʫ ʯʝʨʝʟ ʢʦʞʥʽ 20 ʩʝʢʫʥʜ 
(ʪʘʙʣʠʮʷ 1). ɺʠʟʥʘʯʠʪʠ ʟʘʨʷʜ ʢʦʥʜʝʥʩʘʪʦʨʘ ʟʘ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ.  

ʊʘʙʣʠʮʷ 1 
t, c 0 20 40 60 80 100 120 140 160 
IÖ10-6, ɸ 40 26 18 12 8 6 4 3 2 

ʈʦʟʚôʷʟʘʥʥʷ. ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʨʦʟʚôʷʟʘʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ʷʚʣʷʻ 
ʩʦʙʦʶ ʟʚʠʯʘʡʥʝ ʜʠʬʝʨʝʥʮʽʘʣʴʥʝ ʨʽʚʥʷʥʥʷ, ʜʦ ʷʢʦʛʦ ʧʨʠʚʦʜʷʪʴ ʪʘʢʽ 

ʤʽʨʢʫʚʘʥʥʷ: I = ï , IR = U, q = CU,  +  = 0, ʜʝ q ï ʟʘʨʷʜ ʧʦʟʠʪʠʚʥʦʾ 

ʧʣʘʩʪʠʥʠ, U, R ï ʚʽʜʧʦʚʽʜʥʦ ʨʽʟʥʠʮʷ ʧʦʪʝʥʮʽʘʣʽʚ ʽ ʦʧʽʨ ʯʘʩʪʠʥʠ ʢʦʣʘ ʤʽʞ 
ʧʣʘʩʪʠʥʘʤʠ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʉ ï ʝʣʝʢʪʨʦʻʤʥʽʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ.  
ʈʦʟʚôʷʟʘʥʥʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ ʟ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ Maple 
ʧʦʜʘʥʦ ʥʘ ʨʠʩ. 1:  

 
ʈʠʩ.1. ɽʢʨʘʥʥʠʡ ʚʠʛʣʷʜ ʘʣʛʦʨʠʪʤʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ ʟ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ Maple 
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ʗʢ ʚʠʜʥʦ ʽʟ ʦʪʨʠʤʘʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʚʠʨʘʟʽʚ ʨʦʟʚôʷʟʦʢ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ ʤʘʻ ʚʠʛʣʷʜ ή ή Ὡɀ , ʜʝ q0 ï ʟʘʨʷʜ 
ʦʥʜʝʥʩʘʪʦʨʘ ʚ ʧʦʯʘʪʢʦʚʠʡ ʤʦʤʝʥʪ ʯʘʩ ɿʘʢʦʥ ʟʤʽʥʠ ʩʪʨʫʤʫ ʚʽʜ ʯʘʩʫ ʧʦʜʘʻ 

ʬʦʨʤʫʣʘ Ὅ Ὅ Ὡɀ , I0 = , ʜʝ ɯ0 ï ʧʦʯʘʪʢʦʚʝ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʦʪʨʠʤʘʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʪʘʢ:  
y = Ὡ  , ʘ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘ1 ʽ ʘ2 ʟʥʘʡʪʠ ʟʘ ʤʝʪʦʜʦʤ ʥʘʡʤʝʥʰʠʭ 
ʢʚʘʜʨʘʪʽʚ ʟ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ Maple (ʨʠʩ.2): 

 
ʈʠʩ.2. ɽʢʨʘʥʥʠʡ ʚʠʛʣʷʜ ʘʣʛʦʨʠʪʤʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ ʫ 

ʧʨʦʛʨʘʤʽ Maple 
ɼʘʥʽ ʤʘʩʠʚʫ ɺ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʘʧʨʦʢʩʠʤʫʚʘʥʥʷ 

ʧʦʣʽʥʦʤʦʤ, ʦʪʨʠʤʘʥʽ ʚʥʘʩʣʽʜʦʢ ʣʦʛʘʨʠʬʤʫʚʘʥʥʷ ʬʫʥʢʮʽʾ y = Ὡ  ; 

ʨʝʟʫʣʴʪʘʪʠ ʦʙʯʠʩʣʝʥʥʷ ln  = a1t + a2 ʧʦʜʘʥʦ ʫ ʪʘʙʣʠʮʽ 2. 

 
ʊʘʙʣʠʮʷ 2 

t, c 0 20 40 60 80 100 120 140 160 

ὰὲ
Ὅ
Ὅ  

0 -0,43 -0,79 -1,2 -1,61 -1,9 -2,3 -2,59 -2,99 

ʗʢ ʩʣʽʜʫʻ ʟ ʦʙʯʠʩʣʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʟ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʠʭ 
ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʨʦʛʨʘʤʠ Maple, ʤʘʻʤʦ ʢʦʝʬʽʮʽʻʥʪʠ ὥ ɀπȟπρψυ, ὥ ɀπȟπυχρ 

ʟʥʘʯʝʥʥʷ Ὅ τπ̍̋ˍ; ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ 
0571,001847,040 --Ö= teI  ʽ ʟʥʘʯʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʽʥʪʝʛʨʘʣʘ ʧʦʜʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 1. ʆʪʞʝ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʩʠʣʘ 
ʩʪʨʫʤʫ ʚʟʜʦʚʞ ʦʩʽ ʦʨʜʠʥʘʪ ʧʦʜʘʥʘ ʫ ʤʽʢʨʦʘʤʧʝʨʘʭ, ʤʘʻʤʦ Q=1,995Ā10-3 ʂʣ. 

ɿʘʜʘʯʘ 2. ʊʨʘʤʚʘʡ ʤʘʩʦʶ 10 ʪ ʨʦʟʚʠʚʘʻ ʩʠʣʫ ʪʷʛʠ 1,5 ʪ, ʧʨʠʯʦʤʫ ʩʠʣʘ 
ʦʧʦʨʫ ʜʦʨʽʚʥʶʻ Av, ʜʝ v ï ʰʚʠʜʢʽʩʪʴ, A = 103 ʢʛ/ʩ ï ʢʦʝʬʽʮʽʻʥʪ 
ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ. ʏʝʨʝʟ ʷʢʠʡ ʯʘʩ ʚʽʜ ʧʦʯʘʪʢʫ ʨʫʭʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʨʫʭ 
ʪʨʘʤʚʘʷ ʧʨʘʢʪʠʯʥʦ ʨʽʚʥʦʤʽʨʥʠʤ? 
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ʈʦʟʚôʷʟʘʥʥʷ. ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʨʦʟʚôʷʟʘʥʥʷ ʷʚʣʷʻ ʩʦʙʦʶ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ά  Ὂ ɀὃ , ʧʨʦʮʝʩ 

ʨʦʟʚôʷʟʘʥʥʷ ʷʢʦʛʦ ʟ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ Maple ʧʦʜʘʥʦ ʥʘ ʨʠʩ.3  
(m = 104, FT = 1,5 ɇ104, A = 103), ʧʦʯʘʪʢʦʚʽ ʫʤʦʚʠ t = 0, x = 0, v = 0: 

 
ʈʠʩ.3. ɽʢʨʘʥʥʠʡ ʚʠʛʣʷʜ ʘʣʛʦʨʠʪʤʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ ʟ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ Maple 
ʄʘʻʤʦ ʨʦʟʚôʷʟʦʢ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ, ʷʢʠʡ ʷʚʣʷʻ ʩʦʙʦʶ ʚʠʨʘʟ, 

ʱʦ ʧʦʜʘʻ ʟʘʣʝʞʥʽʩʪʴ ʧʨʦʡʜʝʥʦʾ ʚʽʜʩʪʘʥʽ ʚʽʜ ʧʝʚʥʦʛʦ ʧʨʦʤʽʞʢʫ ʯʘʩʫ; ʫʟʷʚʰʠ  
t0 = 0, Ўt = 5, ʦʪʨʠʤʘʻʤʦ ʧʦʩʣʽʜʦʚʥʦ ʟʥʘʯʝʥʥʷ ʚʽʜʨʽʟʢʽʚ ʰʣʷʭʫ ʚʽʜ 0 ʜʦ 380 ʤ 
(ʪʘʙʣʠʮʷ 3). ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ ʜʣʷ t=5 ʧʦʜʘʥʦ ʥʘ ʨʠʩ.4; ʢʦʤʘʥʜʘ evalf(res) 
ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʠʪʠ ʚʠʚʝʜʝʥʥʷ ʟʥʘʯʝʥʥʷ ʚʠʨʘʟʫ res (ʧʨʦʡʜʝʥʦʛʦ ʰʣʷʭʫ) ʫ 
ʚʠʛʣʷʜʽ ʯʠʩʣʘ. ɺʠʨʘʟ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʦʪʨʠʤʘʻʤʦ, ʟʜʽʡʩʥʠʚʰʠ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʬʫʥʢʮʽʾ x(t) (ʨʠʩ. 4), ʦʩʢʽʣʴʢʠ  = v(t). 

 
ʈʠʩ.4. ɽʢʨʘʥʥʠʡ ʚʠʛʣʷʜ ʨʦʟʨʘʭʫʥʢʽʚ, ʧʨʦʚʝʜʝʥʠʭ ʟ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ Maple 
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ʊʘʢʠʤ ʯʠʥʦʤ ʦʪʨʠʤʘʻʤʦ ʥʘʩʪʫʧʥʫ ʪʘʙʣʠʮʶ ʟʥʘʯʝʥʴ: 
ʊʘʙʣʠʮʷ 3 

t, ʩ 0 5 10 15 20 25 30 35 
ʭ, ʤ 0 16 55 108 170 237 307 379 
v, ʤ/ʩ 0 6 9,5 11,7 13 13,8 14,3 14,5 

ɿʛʽʜʥʦ ʟ ʥʘʚʝʜʝʥʠʤʠ ʚ ʪʘʙʣʠʮʽ ʜʘʥʠʤʠ ʯʝʨʝʟ 30 ʩ, ʪʦʙʪʦ ʧʽʩʣʷ 
ʧʨʦʭʦʜʞʝʥʥʷ 300 ʤ, ʨʫʭ ʪʨʘʤʚʘʷ ʩʪʘʻ ʧʨʘʢʪʠʯʥʦ ʨʽʚʥʦʤʽʨʥʠʤ (ʰʚʠʜʢʽʩʪʴ 
ʟʤʽʥʶʻʪʴʩʷ ʥʘ 0,2 ʤ/ʩ ʫ ʯʘʩʦʚʦʤʫ ʧʨʦʤʽʞʢʫ ʚʽʜ 30 ʜʦ 35 ʩ). 

ɺʠʩʥʦʚʢʠ. ɯʥʪʝʛʨʘʮʽʷ ʟʤʽʩʪʫ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʚ 
ʩʪʘʨʰʠʭ ʢʣʘʩʘʭ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʟʘʩʦʙʘʤʠ ʜʦʮʽʣʴʥʠʭ 
ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʨʦʟʚʠʪʢʫ ʤʽʞʧʨʝʜʤʝʪʥʠʭ 
ʟʚ'ʷʟʢʽʚ ʬʽʟʠʢʠ ʪʘ ʤʘʪʝʤʘʪʠʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʢʘʟʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦʟʚʦʣʠʪʴ: 

- ʫʧʨʦʚʘʜʞʫʚʘʪʠ ʜʽʷʣʴʥʽʩʥʠʡ ʧʽʜʭʽʜ ʪʘ ʦʩʦʙʠʩʪʽʩʥʫ ʦʨʽʻʥʪʘʮʽʶ 
ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʽ ʬʽʟʠʢʠ ʫ ʩʝʨʝʜʥʽʡ ʰʢʦʣʽ;  

- ʧʽʜʚʠʱʫʚʘʪʠ ʟʘʛʘʣʴʥʫ ʢʫʣʴʪʫʨʫ ʨʦʟʫʤʦʚʦʾ ʧʨʘʮʽ ʫʯʥʽʚ ʽ ʚʯʠʪʝʣʽʚ;  
- ʝʬʝʢʪʠʚʥʽʰʝ ʦʨʛʘʥʽʟʫʚʘʪʠ ʩʘʤʦʩʪʽʡʥʫ ʨʦʙʦʪʫ ʫʯʥʽʚ ʟ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʬʽʟʠʯʥʠʭ ʟʘʜʘʯ, ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʛʽʧʦʪʝʟ ʪʘ 
ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʘʥʘʣʽʟʫ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʷʚʠʱ ʦʪʦʯʫʶʯʦʾ 
ʜʽʡʩʥʦʩʪʽ ʟ ʧʦʛʣʷʜʫ ʾʭʥʴʦʾ ʚʘʨʽʘʪʠʚʥʦʩʪʽ ʽ ʨʝʘʣʽʟʘʮʽʾ; 

- ʬʦʨʤʫʚʘʪʠ ʽʥʬʦʨʤʘʪʠʯʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʫʯʥʽʚ ʽ ʚʯʠʪʝʣʽʚ ï 
ʥʘʚʠʯʢʠ ʨʦʙʦʪʠ ʽʟ ʟʥʘʯʥʠʤʠ ʦʙʩʷʛʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʟʘʩʦʙʘʤʠ 
ʜʦʮʽʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʦʙʯʠʩʣʝʥʴ, 
ʧʦʜʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʦʧʨʘʮʶʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʪʦʱʦ. 
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ʈɽɿʖʄɽ 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʯʠ 

ʠʥʪʝʛʨʘʮʠʠ ʩʦʜʝʨʞʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥ ʚ ʩʪʘʨʰʠʭ ʢʣʘʩʩʘʭ ʩ 
ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʘʢʝʪʘ Maple).  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ, ʠʥʪʝʛʨʘʮʠʷ 
ʩʦʜʝʨʞʘʥʠʷ, ʝʩʪʝʩʪʚʝʥʥʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʜʠʩʮʠʧʣʠʥʳ. 

SUMMARY 
In this article we consider modern approaches to realization of a problem concerning 

the integration of the content of natural-scientific disciplines in the upper school by means of 
information technologies' aids (the specialized mathematics software, in particular 
mathematics' package Maple).  

Key words: information technologies of studies, integration of maintenance, naturally 
mathematical disciplines. 

 
 

ʋɼʂ 51(07) 
ʆ. ʀ. ʄʝʣʴʥʠʢʦʚ 

ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥ ʫʥʠʚʝʨʩʠʪʝʪ 
ɸ. ʅ. ʉʝʤʝʥʷʢʦ 

ʄʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʚʳʩʰʠʡ 
ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʡ ʢʦʣʣʝʜʞ 

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɻʈɸʌʆɺ ʇʈʀ ʆɹʋʏɽʅʀʀ 
ʄʆɼɽʃʀʈʆɺɸʅʀʖ 

 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʠʤʝʥʝʥʠʠ ʛʨʘʬʦʚ ʧʨʠ ʦʙʫʯʝʥʠʠ 
ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʧʦ ʮʝʣʷʤ ʠ ʬʫʥʢʮʠʷʤ, ʩʧʦʩʦʙʳ ʧʝʨʝʭʦʜʘ ʦʪ ʦʙʲʝʢʪʦʚ ʢ ʛʨʘʬʦʚʳʤ 
ʤʦʜʝʣʷʤ ʠ ʧʨʝʜʣʘʛʘʶʪʩʷ ʥʘʧʨʘʚʣʝʥʠʷ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʚ ʚʫʟʘʭ ʠ ʢʦʣʣʝʜʞʘʭ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʤʝʥʪʳ ʪʝʦʨʠʠ ʛʨʘʬʦʚ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 
ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ 
ʤʦʱʥʳʤ ʦʨʫʞʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʥʘʫʢʘʭ. ɺ ʧʦʩʣʝʜʥʠʝ 
ʛʦʜʳ ʦʥʦ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʥʠʢʘʝʪ ʥʝ ʪʦʣʴʢʦ ʚ ʝʩʪʝʩʪʚʝʥʥʳʝ, ʥʦ ʠ 
ʛʫʤʘʥʠʪʘʨʥʳʝ ʥʘʫʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʰʠʨʦʢʦ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 
ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʥʘʧʨʘʚʣʝʥʠʝ çʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ 
ʢ ʘʥʘʣʠʟʫ ʩʠʩʪʝʤ ʠ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʠʨʦʜʝ ʠ ʦʙʱʝʩʪʚʝè ʚʢʣʶʯʝʥʦ ʚ ʧʝʨʝʯʝʥʴ 
ʧʨʠʦʨʠʪʝʪʥʳʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [6]. 
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ʎʝʣʴ ʩʪʘʪʴʠ ï ʨʘʩʩʤʦʪʨʝʪʴ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʚʦʨʦʩʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʛʨʘʬʦʚ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ. 

ɸʥʘʣʠʟ ʘʢʪʫʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ 
ʦʧʨʝʜʝʣʝʥʠʷ. 

ʄʦʜʝʣʴ ï ʵʪʦ ʪʘʢʘʷ ʤʳʩʣʝʥʥʦ ʧʨʝʜʩʪʘʚʠʤʘʷ ʠʣʠ ʤʘʪʝʨʠʘʣʴʥʦ 
ʨʝʘʣʠʟʫʝʤʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ, ʦʪʦʙʨʘʞʘʷ ʠʣʠ ʚʦʩʧʨʦʠʟʚʦʜʷ ʦʙʲʝʢʪ 
ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʧʦʩʦʙʥʘ ʟʘʤʝʱʘʪʴ ʝʛʦ ʪʘʢ, ʯʪʦ ʝʝ ʠʟʫʯʝʥʠʝ ʜʘʝʪ ʥʘʤ ʥʦʚʫʶ 
ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʵʪʦʤ ʦʙʲʝʢʪʝ [8, ʩ. 19]. 

ɻʨʘʬʦʤ ʥʘʟʳʚʘʝʪʩʷ ʥʝʧʫʩʪʦʝ ʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ V ʠ ʤʥʦʞʝʩʪʚʦ 
ɽ ʥʝʫʧʦʨʷʜʦʯʝʥʥʳʭ ʧʘʨ ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚʘ V. ʕʣʝʤʝʥʪʳ ʤʥʦʞʝʩʪʚʘ 
V ʥʘʟʳʚʘʶʪʩʷ ʚʝʨʰʠʥʘʤʠ ʛʨʘʬʘ, ʘ ʵʣʝʤʝʥʪʳ ʤʥʦʞʝʩʪʚʘ ɽ ï ʨʝʙʨʘʤʠ 
ʛʨʘʬʘ [1, 9].  

ʆʙʳʯʥʦ ʚʝʨʰʠʥʳ ʤʥʦʞʝʩʪʚʘ V ʠʟʦʙʨʘʞʘʶʪʩʷ ʪʦʯʢʘʤʠ, ʘ 
ʵʣʝʤʝʥʪʳ ʤʥʦʞʝʩʪʚʘ ɽ ï ʣʠʥʠʷʤʠ, ʩʦʝʜʠʥʷʶʱʠʤʠ ʪʦʯʢʠ, 
ʧʨʠʥʘʜʣʝʞʘʱʠʤʠ ʦʜʥʦʤʫ ʨʝʙʨʫ.  

ɽʩʣʠ ʵʣʝʤʝʥʪʳ ʤʥʦʞʝʩʪʚʘ ɽ ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʧʦʨʷʜʦʯʝʥʥʳʝ ʧʘʨʳ 
ʵʣʝʤʝʥʪʦʚ ʠʟ V, ʪʦ ʧʦʣʫʯʠʚʰʠʡʩʷ ʦʙʲʝʢʪ ʥʘʟʳʚʘʝʪʩʷ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ 
ʛʨʘʬʦʤ ʠʣʠ ʦʨʛʨʘʬʦʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʘʨʳ ʥʘʟʳʚʘʶʪʩʷ ʜʫʛʘʤʠ, ʘ ʥʘ ʨʠʩʫʥʢʝ 
ʦʥʠ ʠʟʦʙʨʘʞʘʶʪʩʷ ʣʠʥʠʝʡ ʩʦ ʩʪʨʝʣʢʦʡ, ʠʜʫʱʝʡ ʦʪ ʥʘʯʘʣʘ ʜʫʛʠ ʢ ʝʝ ʢʦʥʮʫ. 

ʀʟʣʦʞʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʨʘʬʦʚ ʚ 
ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʧʘʨʘʤʝʪʨʘʤ: ʧʦ 
ʮʝʣʷʤ, ʬʫʥʢʮʠʷʤ, ʩʧʦʩʦʙʘʤ ʧʨʠʤʝʥʝʥʠʷ, ʧʦ ʢʣʘʩʩʘʤ ʛʨʘʬʦʚ. ʆʩʪʘʥʦʚʠʤʩʷ 
ʧʦʜʨʦʙʥʦ ʥʘ ʧʝʨʚʳʭ ʜʚʫʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷʭ.  

ʎʝʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʘʬʦʚ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ. 
1. ʆʧʠʩʘʪʝʣʴʥʘʷ ʮʝʣʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʠʩʘʥʠʠ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ 

ʙʝʟ ʜʘʣʴʥʝʡʰʝʛʦ ʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʪʘʢʠʝ ʤʦʜʝʣʠ ʯʘʱʝ ʚʩʝʛʦ ʥʝ 
ʷʚʣʷʶʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʠ ʩʣʫʞʘʪ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʩʣʦʞʥʳʭ 
ʦʙʲʝʢʪʦʚ ʠʣʠ ʧʨʦʮʝʩʩʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʤʦʜʝʣʴ 
ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʦʙʫʯʝʥʠʷ ʜʠʩʢʨʝʪʥʦʡ ʤʘʪʝʤʘʪʠʢʝ [4, 92] ʠʣʠ ʩʭʝʤʫ 
ʧʦʩʪʨʦʝʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ [4, 142]. ʉʨʝʜʠ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʦʧʠʩʘʪʝʣʴʥʫʶ ʮʝʣʴ ʠʤʝʶʪ ʙʣʦʢ-ʩʭʝʤʳ ʨʘʟʣʠʯʥʳʭ 
ʘʣʛʦʨʠʪʤʦʚ, ʟʘʜʘʶʱʠʝ ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʝʡʩʪʚʠʡ. ɺ ʢʘʯʝʩʪʚʝ 
ʧʨʠʤʝʨʘ ʥʘ ʨʠʩ. 1 ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʙʣʦʢ-ʩʭʝʤʘ, ʦʧʠʩʳʚʘʶʱʘʷ ʘʣʛʦʨʠʪʤ 
ʩʨʘʚʥʝʥʠʷ ʜʚʫʟʥʘʯʥʳʭ ʯʠʩʝʣ. 
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2. ʀʣʣʶʩʪʨʘʪʠʚʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʮʝʣʴ ʩʦʩʪʦʠʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʦʧʠʩʘʥʠʷ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʥʦ ʠ 
ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʜʝʣʠ ʠ ʨʝʰʝʥʠʷ ʢʘʢʠʭ-ʪʦ ʟʘʜʘʯ, 
ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʲʝʢʪʦʤ. ʅʘʧʨʠʤʝʨ, ʩʝʪʝʚʳʝ ʛʨʘʬʠʢʠ ʦʧʠʩʳʚʘʶʪ 
ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʙʦʪ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʩʣʦʞʥʦʛʦ 
ʧʨʦʝʢʪʘ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʨʘʙʦʪ ʚ ʪʘʢʦʤ ʚʠʜʝ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʦʡ 
ʥʘʛʣʷʜʥʦʩʪʴʶ ʠ ʫʜʦʙʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʩʝʪʝʚʦʡ ʛʨʘʬʠʢ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʠ 
ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʵʪʦʛʦ ʨʝʩʫʨʩʳ, ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʨʘʙʦʪ, ʷʚʣʷʶʱʠʭʩʷ 
çʫʟʢʠʤʠ ʤʝʩʪʘʤʠè ʚ ʢʦʤʧʣʝʢʩʝ, ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʚʳʧʦʣʥʝʥʠʷ 
ʧʨʦʝʢʪʘ ʠ ʪ. ʜ. ɻʨʘʬ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʭʝʤʫ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʣʠʥʠʡ 
(ʜʦʨʦʛ, ʥʝʬʪʝʧʨʦʚʦʜʦʚ ʠ ʪ. ʜ.), ʪʘʢʞʝ ʦʙʣʘʜʘʝʪ ʥʘʛʣʷʜʥʦʩʪʴʶ, ʥʦ ʧʦʟʚʦʣʷʝʪ 
ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʢʨʘʪʯʘʡʰʠʭ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʧʫʥʢʪʘʤʠ, ʥʘ 
ʧʝʨʝʚʦʟʢʫ ʪʦʚʘʨʘ ʥʘʠʙʦʣʴʰʝʡ ʚʝʣʠʯʠʥʳ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ 
ʧʝʨʝʚʦʟʢʠ ʠʟ ʛʦʨʦʜʘ ʚ ʛʦʨʦʜ ʠ ʪ. ʜ. 

3. ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʮʝʣʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʨʘʬʦʚ ʜʣʷ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʛʨʘʬʦʚʳʭ ʤʦʜʝʣʝʡ. ʅʘʧʨʠʤʝʨ, ʤʦʜʝʣʴ ʟʘʜʘʯʠ ʦ ʥʘʟʥʘʯʝʥʠʠ 
ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʙʦʨʝ ʠʟ ʢʘʞʜʦʡ ʩʪʨʦʢʠ ʠ ʢʘʞʜʦʛʦ ʩʪʦʣʙʮʘ ʢʚʘʜʨʘʪʥʦʡ 
ʤʘʪʨʠʮʳ ʨʦʚʥʦ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ ʪʘʢ, ʯʪʦʙʳ ʩʫʤʤʘ ʚʳʙʨʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 
ʙʳʣʘ ʤʠʥʠʤʘʣʴʥʦʡ. ʕʪʫ ʟʘʜʘʯʫ ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʛʨʘʬʦʚʦʡ ʟʘʜʘʯʝ, ʚ ʢʦʪʦʨʦʡ 
ʠʱʝʪʩʷ ʥʘʠʙʦʣʴʰʘʷ ʚʝʣʠʯʠʥʘ ʧʝʨʝʚʦʟʦʢ ʪʦʚʘʨʘ ʤʝʞʜʫ ʜʚʫʤʷ ʧʫʥʢʪʘʤʠ ʚ 
ʩʧʝʮʠʘʣʴʥʦ ʧʦʩʪʨʦʝʥʥʦʡ ʩʝʪʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʟʘʜʘʥʥʦʡ ʤʘʪʨʠʮʝʡ. ɿʘʜʘʯʘ 
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ʧʝʨʝʚʦʜʘ ʩʘʤʦʣʝʪʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʥʝʢʦʪʦʨʦʡ ʚʳʩʦʪʝ ʠ ʦʙʣʘʜʘʶʱʝʛʦ 
ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʥʘ ʜʨʫʛʫʶ ʚʳʩʦʪʫ ʠ ʩʢʦʨʦʩʪʴ ʦʧʠʩʳʚʘʝʪʩʷ ʤʦʜʝʣʴʶ 
ʥʘʭʦʞʜʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ, ʩʚʷʟʳʚʘʶʱʝʡ ʜʚʝ ʪʦʯʢʠ. ɸ ʵʪʫ ʤʦʜʝʣʴ 
ʤʦʞʥʦ ʠʩʩʣʝʜʦʚʘʪʴ, ʥʘʡʜʷ ʢʨʘʪʯʘʡʰʝʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʪʦʯʢʘʤʠ ʚ 
ʩʧʝʮʠʘʣʴʥʦ ʧʦʩʪʨʦʝʥʥʦʤ ʛʨʘʬʝ. 

ʌʫʥʢʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʘʬʦʚ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʝʡ 
1. ʀʣʣʶʩʪʨʘʪʠʚʥʦ-ʦʧʠʩʘʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʠʩʘʥʠʠ 

ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʘ ʥʝʢʦʪʦʨʦʛʦ ʦʙʲʝʢʪʘ ʠʣʠ ʷʚʣʝʥʠʷ ʩ ʚʳʜʝʣʝʥʠʝ 
ʦʩʥʦʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʯʘʩʪʝʡ ʠ ʛʣʘʚʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ. 
ɹʣʘʛʦʜʘʨʷ ʠʣʣʶʩʪʨʘʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪʩʷ 
ʚʦʩʧʨʠʷʪʠʝ ʯʝʣʦʚʝʢʦʤ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʦʙʲʝʢʪʘ, ʧʨʦʮʝʩʩʘ ʠʣʠ ʷʚʣʝʥʠʷ. ɸ 
ʵʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʜʦʰʢʦʣʴʥʠʢʦʚ ʠ ʜʝʪʝʡ ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʦʛʦ 
ʚʦʟʨʘʩʪʘ. ʏʘʩʪʦ ʧʨʠʭʦʜʠʪʩʷ ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ ʪʨʫʜʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ 
ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʩʣʦʚʝʩʥʦʤ ʦʧʠʩʘʥʠʠ ʥʝʢʦʪʦʨʦʛʦ ʦʙʲʝʢʪʘ. ʀʤʝʥʥʦ 
ʛʨʘʬʦʚʳʡ ʤʝʪʦʜ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚʝʩʴʤʘ ʵʢʦʥʦʤʝʥ ʠ 
ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʚʦʟʥʠʢʘʶʱʠʭ ʩʣʦʞʥʦʩʪʝʡ ʠ ʦʧʠʩʘʪʴ ʪʦʪ ʠʣʠ ʠʥʦʡ 
ʧʨʦʮʝʩʩ ʥʘ ʧʦʥʷʪʥʦʤ ʢʘʞʜʦʤʫ ʷʟʳʢʝ. ʇʨʠʯʝʤ, ʤʦʞʥʦ ʦʧʠʩʳʚʘʪʴ 
ʦʪʥʦʰʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ, ʥʦ ʠ ʤʝʞʜʫ ʣʶʜʴʤʠ. ʅʘʧʨʠʤʝʨ, 
ʛʨʘʬ ʥʘ ʨʠʩ. 2 ʟʘʜʘʝʪ ʦʪʥʦʰʝʥʠʝ çʟʥʘʢʦʤʩʪʚʘè ʤʝʞʜʫ ʜʝʪʴʤʠ. 

 
ʈʠʩ. 2 

ʀʟ ʛʨʘʬʘ ʚʠʜʥʦ, ʯʪʦ ʄʠʰʘ ʟʥʘʢʦʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ʂʦʣʝʡ, ɺʦʚʦʡ, 
ɾʝʥʝʡ ʠ ʃʝʥʝʡ; ɺʦʚʘ ï ʩ ʄʠʰʝʡ, ʃʝʥʝʡ ʠ ɹʦʨʝʡ; ʂʦʣʷ ï ʩ ʄʠʰʝʡ. 

2. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ ʩʚʷʟʘʥʘ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʚʩʝʡ ʥʫʞʥʦʡ 
ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʦʜʝʣʠʨʫʝʤʦʤ ʦʙʲʝʢʪʝ. ʈʘʩʩʤʦʪʨʠʤ ʛʨʘʬ, ʦʧʠʩʳʚʘʶʱʠʡ 
ʩʭʝʤʫ ʰʦʩʩʝʡʥʳʭ ʜʦʨʦʛ, ʚ ʢʦʪʦʨʦʤ ʚʝʨʰʠʥʳ ʟʘʜʘʶʪ ʧʝʨʝʢʨʝʩʪʢʠ ʠ ʪʫʧʠʢʠ, 
ʘ ʨʝʙʨʘ ï ʩʘʤʠ ʜʦʨʦʛʠ. ɽʩʣʠ ʜʦʨʦʛʠ ʦʪʣʠʯʘʶʪʩʷ ʧʦʢʨʳʪʠʝʤ, ʠ ʵʪʦ ʚʘʞʥʦ 
ʜʣʷ ʟʘʜʘʯʠ, ʪʦ ʨʝʙʨʘ ʤʦʞʥʦ ʦʢʨʘʩʠʪʴ ʚ ʨʘʟʥʳʝ ʮʚʝʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʧʦʢʨʳʪʠʷ. ɼʦʨʦʛʫ ʩ ʦʜʥʦʩʪʦʨʦʥʥʠʤ ʜʚʠʞʝʥʠʝʤ ʙʫʜʫʪ ʟʘʜʘʥʳ 
ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʨʝʙʨʘʤʠ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʙʨʘʤ ʤʦʞʥʦ 
ʧʨʠʧʠʩʳʚʘʪʴ ʯʠʩʣʘ, ʟʘʜʘʶʱʠʝ ʜʣʠʥʳ ʜʦʨʦʛ, ʠʭ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, 
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ʩʪʦʠʤʦʩʪʠ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʘ ʠ ʪ. ʜ., ʘ ʚʝʨʰʠʥʘʤ ʧʨʠʧʠʩʳʚʘʪʴ ʯʠʩʣʘ, 
ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʝʨʝʢʨʝʩʪʢʦʚ ʠ ʪʫʧʠʢʦʚ. 

3. ʌʠʢʩʠʨʫʶʱʘʷ ʬʫʥʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʳʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʦʚ ʥʝ 
ʪʦʣʴʢʦ ʤʘʪʝʨʠʘʣʴʥʳʝ ʦʙʲʝʢʪʳ, ʥʦ ʠ ʩʠʩʪʝʤʳ , ʤʝʞʜʫ ʩʦʩʪʘʚʥʳʤʠ ʯʘʩʪʷʤʠ 
ʢʦʪʦʨʳʭ ʩʫʱʝʩʪʚʫʶʪ ʥʝʤʘʪʝʨʠʘʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʦʚ 
ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ, ʥʘʧʨʠʤʝʨ, ʥʝʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʚ ʧʝʜʘʛʦʛʠʢʝ, 
ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ, ʙʣʦʢ-ʩʭʝʤʳ ʘʣʛʦʨʠʪʤʦʚ. 

4. ʇʨʝʜʧʠʩʳʚʘʶʱʘʷ ʬʫʥʢʮʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʶ 
ʧʦʣʫʯʘʪʴ ʥʝʢʦʪʦʨʳʝ ʫʢʘʟʘʥʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʜʝʣʠʨʫʝʤʦʡ ʤʦʜʝʣʠ. ɺ 
ʯʘʩʪʥʦʩʪʠ, ʚ ʙʣʦʢ-ʩʭʝʤʘʭ ʘʣʛʦʨʠʪʤʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ 
ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʡ ʚ ʩʣʫʯʘʝ ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʡ. ʂʨʦʤʝ 
ʪʦʛʦ, ʧʦʩʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʜʝʣʝʡ, ʟʘʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʦʚ, 
ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʦʪʚʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʤ ʧʦʚʝʜʝʥʠʠ, ʩ ʧʦʤʦʱʴʶ 
ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʧʦʣʫʯʝʥ ʦʧʪʠʤʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ. ɽʤʫ ʤʦʛʫʪ ʙʳʪʴ ʫʢʘʟʘʥʳ 
ʜʦʨʦʛʠ, ʧʦ ʢʦʪʦʨʳʤ ʩʣʝʜʫʝʪ ʧʝʨʝʚʦʟʠʪʴ ʪʦʚʘʨ, ʛʘʟʦʧʨʦʚʦʜʳ ʜʣʷ ʧʝʨʝʢʘʯʢʠ 
ʛʘʟʘ, ʦʧʪʠʤʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʨʘʙʦʪʥʠʢʦʚ ʥʘ ʨʘʙʦʪʳ ʠ ʪ. ʜ. 

5. ʀʥʪʝʛʨʠʨʫʶʱʘʷ ʬʫʥʢʮʠʷ ʩʦʩʪʦʠʪ ʚ ʠʟʦʙʨʘʞʝʥʠʠ ʦʪʜʝʣʴʥʳʭ 
ʵʣʝʤʝʥʪʦʚ ʠ ʯʘʩʪʝʡ ʥʝʢʦʪʦʨʦʡ ʩʠʩʪʝʤʳ ʢʘʢ ʝʜʠʥʦʛʦ ʮʝʣʦʛʦ. ʊʝʤ ʩʘʤʳʤ 
ʛʨʘʬ ʧʦʤʦʛʘʝʪ ʥʘʤ ʚʟʛʣʷʥʫʪʴ ʥʘ ʚʩʶ ʩʠʩʪʝʤʫ ʮʝʣʠʢʦʤ ʠ ʨʘʟʦʙʨʘʪʴʩʷ ʚʦ 
ʚʥʫʪʨʝʥʥʠʭ ʩʚʷʟʷʭ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʵʣʝʤʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ ʚʝʨʰʠʥʳ ʛʨʘʬʘ 
ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʩʠʩʪʝʤʳ, ʘ ʨʝʙʨʘ ʷʚʣʷʶʪʩʷ 
ʩʚʷʟʫʶʱʠʤʠ ʟʚʝʥʴʷʤʠ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ. 

 
 ʘ     ʙ      ʚ 

 ʈʠʩ. 3  
ʅʘ ʨʠʩ. 3ʘ ʘʪʦʤʳ ʚʦʜʦʨʦʜʘ ʠ ʫʛʣʝʨʦʜʘ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʤʦʣʝʢʫʣʫ; ʥʘ ʨʠʩ. 3ʙ 

ʧʨʦʚʦʜʥʠʢʠ, ʣʘʤʧʦʯʢʠ ʠ ʧʝʨʝʢʣʶʯʘʪʝʣʠ ï ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʮʝʧʴ; ʥʘ ʨʠʩ. 3ʚ ʦʪʜʝʣʴʥʳʝ 
ʦʙʣʘʩʪʠ ï ʚ ʛʦʩʫʜʘʨʩʪʚʦ. 

6. ʇʝʨʝʙʦʨʥʦ-ʧʝʨʝʯʠʩʣʠʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ 
ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʦʚ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʝʨʝʯʠʩʣʝʥʠʝ ʠ ʧʝʨʝʙʦʨ ʚʩʝʚʦʟʤʦʞʥʳʭ 
ʚʘʨʠʘʥʪʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʠʭ ʢʦʣʠʯʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʚʳʙʦʨ ʠʟ ʚʦʟʤʦʞʥʳʭ 
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ɻʨʦʜʥʝʥʩ. 
ʦʙʣ. 

ɺʠʪʝʙʩʢ. 
ʦʙʣ. 

ʄʠʥʩʢʘʷ 
ʦʙʣ. 

ʄʦʛʠʣʝʚʩ. 
ʦʙʣ. 

ɻʦʤʝʣʴʩʢ. 
ʦʙʣ. ɹʨʝʩʪʩʢ. 
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ʚʘʨʠʘʥʪʦʚ ʣʫʯʰʝʛʦ ʧʦ ʢʘʢʠʤ-ʪʦ ʧʦʢʘʟʘʪʝʣʷʤ. ʇʝʨʝʯʠʩʣʠʪʝʣʴʥʳʝ ʟʘʜʘʯʠ 
ʚʩʝʛʜʘ ʦʪʣʠʯʘʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦʡ ʩʣʦʞʥʦʩʪʴʶ, ʧʦʩʢʦʣʴʢʫ ʯʘʩʪʦ ʪʨʫʜʥʦ ʥʝ 
ʧʨʦʧʫʩʪʠʪʴ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʚʘʨʠʘʥʪ, ʘ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʥʝ ʦʧʠʩʘʪʴ ʜʚʘʞʜʳ. 
ɼʘʥʥʫʶ ʬʫʥʢʮʠʶ ʛʨʘʬʦʚ ʤʦʞʥʦ, ʥʘʧʨʠʤʝʨ, ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʨʝʰʝʥʠʝʤ 
ʟʘʜʘʯʠ ʦ ʧʦʠʩʢʝ ʚʳʭʦʜʘ ʠʟ ʣʘʙʠʨʠʥʪʘ. ʊʘʢʞʝ ʤʦʞʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ 
ʩʯʝʪʥʦ-ʧʝʨʝʙʦʨʥʫʶ ʬʫʥʢʮʠʶ ʥʘ ʧʨʠʤʝʨʝ ʨʝʰʝʥʠʷ ʥʝʢʦʪʦʨʳʭ 
ʢʦʤʙʠʥʘʪʦʨʥʳʭ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʝʨʝʙʦʨʦʤ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ; 
ʟʘʜʘʯ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʧʝʨʝʣʠʚʘʥʠʡ; ʟʘʜʘʯ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ 
ʤʠʥʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʚʟʚʝʰʠʚʘʥʠʡ ʥʘ ʨʳʯʘʞʥʳʭ ʚʝʩʘʭ ʠ ʜʨʫʛʠʭ ʟʘʜʘʯ. ɺ 
ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʫʶ ʟʘʜʘʯʫ: çʇʨʦʚʦʜʠʪʩʷ 
ʚʦʣʝʡʙʦʣʴʥʳʡ ʤʘʪʯ ʤʝʞʜʫ ʢʦʤʘʥʜʘʤʠ ɸ ʠ ɺ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʦʙʝʜʠʪʝʣʝʤ ʚ 
ʚʦʣʝʡʙʦʣʴʥʦʤ ʧʦʝʜʠʥʢʝ ʩʯʠʪʘʝʪʩʷ ʪʦʪ, ʢʪʦ ʧʝʨʚʳʤ ʚʳʠʛʨʘʝʪ ʫ ʧʨʦʪʠʚʥʠʢʘ 
ʪʨʠ ʧʘʨʪʠʠ (ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʜʨʷʜ). ʅʠʯʴʠʭ ʚ ʚʦʣʝʡʙʦʣʝ ʥʝʪ. ʉʢʦʣʴʢʠʤʠ 
ʩʧʦʩʦʙʘʤʠ ʤʦʞʝʪ ʩʣʦʞʠʪʴʩʷ ʭʦʜ ʤʘʪʯʘ?è. 

 
    ʈʠʩ. 4 
ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʛʨʘʬʘ (ʨʠʩ. 4) ʚʳʧʠʩʳʚʘʝʪʩʷ ʦʙʦʟʥʘʯʝʥʠʝ ʪʦʡ 

ʢʦʤʘʥʜʳ, ʢʦʪʦʨʘʷ ʚʳʠʛʨʳʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʘʨʪʠʶ. ʇʘʨʪʠʷ, ʥʘ 
ʢʦʪʦʨʦʡ ʦʢʘʥʯʠʚʘʝʪʩʷ ʠʛʨʘ, ʦʙʚʦʜʠʪʩʷ ʚ ʢʨʫʞʦʢ. ʇʦʩʪʨʦʝʥʥʦʝ ʜʝʨʝʚʦ 
ʠʤʝʝʪ 20 ʚʝʪʚʝʡ, ʪ.ʝ. ʩʫʱʝʩʪʚʫʝʪ 20 ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʭʦʜʘ ʤʘʪʯʘ. ɼʚʘ 
ʚʘʨʠʘʥʪʘ ʩʦʩʪʦʷʪ ʠʟ ʪʨʝʭ ʧʘʨʪʠʡ: ɸɸɸ ʠ ɺɺɺ, 6 ʚʘʨʠʘʥʪʦʚ ï ʠʟ ʯʝʪʳʨʝʭ ʠ 
12 ʚʘʨʠʘʥʪʦʚ ï ʠʟ ʧʷʪʠ ʧʘʨʪʠʡ. 

ʇʝʨʝʭʦʜ ʦʪ ʦʙʲʝʢʪʘ ʠʣʠ ʩʠʩʪʝʤʳ ʢ ʛʨʘʬʦʚʦʡ ʤʦʜʝʣʠ 
1. ʆʯʝʚʠʜʥʳʡ ʧʝʨʝʭʦʜ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʙʲʝʢʪ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʫʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʨʘʬ. ʅʝʦʙʭʦʜʠʤʦ ʪʦʣʴʢʦ ʟʘʤʝʥʠʪʴ 
ʣʠʥʠʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʨʝʙʨʘ ʛʨʘʬʘ, ʘ ʦʙʲʝʢʪʳ ï ʥʘ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʝʨʰʠʥʳ ʛʨʘʬʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʪʘʢʠʤʠ ʛʨʘʬʘʤʠ ʷʚʣʷʶʪʩʷ 
ʩʭʝʤʳ ʞʝʣʝʟʥʳʭ ʠ ʰʦʩʩʝʡʥʳʭ ʜʦʨʦʛ, ʛʦʨʦʜʩʢʠʭ ʫʣʠʮ ʠ ʢʚʘʨʪʘʣʦʚ, 
ʥʝʬʪʝʧʨʦʚʦʜʳ ʠ ʛʘʟʦʧʨʦʚʦʜʳ, ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʭʝʤʳ ʠ ʪ. ʜ. 
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2. ɽʩʪʝʩʪʚʝʥʥʳʡ ʧʝʨʝʭʦʜ ʧʨʦʠʩʭʦʜʠʪ, ʢʦʛʜʘ ʷʩʥʦ, ʯʪʦ ʩʯʠʪʘʪʴ 
ʚʝʨʰʠʥʘʤʠ ʛʨʘʬʘ ʠ ʢʦʛʜʘ ʚʝʨʰʠʥʳ ʙʫʜʫʪ ʩʦʝʜʠʥʝʥʳ ʨʝʙʨʘʤʠ. ʅʘʧʨʠʤʝʨ, ʚ 
ʤʦʜʝʣʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʙʠʥʘʨʥʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ, ʚʝʨʰʠʥʘʤʠ ʛʨʘʬʘ 
ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʳ, ʘ ʨʝʙʨʦ ʧʨʦʚʦʜʠʪʩʷ ʤʝʞʜʫ ʚʝʨʰʠʥʘʤʠ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ 
ʪʦʛʜʘ, ʢʦʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʝʨʰʠʥʘʤ ʵʣʝʤʝʥʪʳ ʥʘʭʦʜʷʪʩʷ ʚ ʙʠʥʘʨʥʦʤ 
ʦʪʥʦʰʝʥʠʠ. ɺ ʤʦʜʝʣʷʭ, ʦʧʠʩʳʚʘʶʱʠʭ ʦʪʥʦʰʝʥʠʷ ʣʶʜʝʡ, ʚʝʨʰʠʥʘʤʠ 
ʙʫʜʫʪ ʣʶʜʠ, ʘ ʨʝʙʨʘ ʩʦʝʜʠʥʷʶʪ ʚʝʨʰʠʥʳ, ʝʩʣʠ ʠ ʪʦʣʴʢʦ ʝʩʣʠ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʣʶʜʠ ʥʘʭʦʜʷʪʩʷ ʚ ʢʘʢʠʭ-ʪʦ ʦʪʥʦʰʝʥʠʷʭ (ʨʦʜʩʪʚʘ, 
ʟʥʘʢʦʤʩʪʚʘ, ʚʨʘʞʜʳ ʠ ʜʨ.). ɺ ʩʝʪʝʚʦʤ ʛʨʘʬʠʢʝ ʚʝʨʰʠʥʘʤʠ ʷʚʣʷʶʪʩʷ 
ʨʘʙʦʪʳ, ʠ ʦʪ ʦʜʥʦʡ ʚʝʨʰʠʥʳ ʠʜʝʪ ʜʫʛʘ ʢ ʜʨʫʛʦʡ, ʝʩʣʠ ʨʘʙʦʪʘ, 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʝʨʚʦʡ ʚʝʨʰʠʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʨʘʥʴʰʝ ʨʘʙʦʪʳ, 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʚʪʦʨʦʡ ʚʝʨʰʠʥʝ.  

3. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʧʝʨʝʭʦʜ ʧʨʦʠʩʭʦʜʠʪ ʪʦʛʜʘ, ʢʦʛʜʘ ʩʨʘʟʫ ʥʝ ʷʩʥʦ, ʢʘʢ 
ʧʝʨʝʡʪʠ ʢ ʛʨʘʬʦʚʦʡ ʤʦʜʝʣʠ, ʥʫʞʥʦ ʣʠ ʠʩʢʘʪʴ ʪʘʢʦʡ ʧʝʨʝʭʦʜ ʠ ʧʨʠʥʝʩʝʪ ʣʠ 
ʦʥ ʧʦʣʴʟʫ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʜʚʝ ʟʘʥʠʤʘʪʝʣʴʥʳʝ ʟʘʜʘʯʠ.  

çʄʦʞʥʦ ʣʠ ʥʘ ʧʣʦʩʢʦʩʪʠ ʪʘʢ ʥʘʨʠʩʦʚʘʪʴ 9 ʦʪʨʝʟʢʦʚ, ʯʪʦʙʳ ʢʘʞʜʳʡ 
ʠʟ ʥʠʭ ʧʝʨʝʩʝʢʘʣʩʷ ʨʦʚʥʦ ʩ ʪʨʝʤʷ ʜʨʫʛʠʤʠ?è  

ʇʨʠ ʨʝʰʝʥʠʠ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʫʯʘʱʠʝʩʷ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʶʪ 
ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʝʨʝʭʦʜ ʢ ʛʨʘʬʦʚʦʡ ʤʦʜʝʣʠ, ʪ.ʝ. ʦʪʨʝʟʢʘʤ ʩʪʘʚʷʪ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʝ ʨʝʙʨʘ ʛʨʘʬʘ, ʘ ʪʦʯʢʘʤ ʧʝʨʝʩʝʯʝʥʠʷ ï ʚʝʨʰʠʥʳ. ʅʘ ʩʘʤʦʤ ʞʝ 
ʜʝʣʝ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʨʦʠʪʴ ʛʨʘʬ, ʚ ʢʦʪʦʨʦʤ ʚʝʨʰʠʥʳ ʠʟʦʙʨʘʞʘʶʪ 
ʦʪʨʝʟʢʠ, ʠ ʜʚʝ ʚʝʨʰʠʥʳ ʩʦʝʜʠʥʝʥʳ ʨʝʙʨʦʤ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʦʪʨʝʟʢʠ ʧʝʨʝʩʝʢʘʶʪʩʷ.  

çʐʘʭʤʘʪʥʘʷ ʜʦʩʢʘ ʨʘʩʢʨʘʰʝʥʘ 10 ʢʨʘʩʢʘʤʠ ʪʘʢ, ʯʪʦ ʢʣʝʪʢʠ, 
ʠʤʝʶʱʠʝ ʦʙʱʫʶ ʩʪʦʨʦʥʫ, ʦʢʨʘʰʝʥʳ ʚ ʨʘʟʥʳʝ ʮʚʝʪʘ, ʧʨʠʯʝʤ ʚʩʝ 10 ʢʨʘʩʦʢ 
ʠʩʧʦʣʴʟʦʚʘʥʳ. ɼʚʝ ʢʨʘʩʢʠ ʥʘʟʳʚʘʶʪʩʷ ʩʦʩʝʜʥʠʤʠ, ʝʩʣʠ ʩʫʱʝʩʪʚʫʶʪ 
ʦʢʨʘʰʝʥʥʳʝ ʠʤʠ ʢʣʝʪʢʠ, ʠʤʝʶʱʠʝ ʦʙʱʫʶ ʩʪʦʨʦʥʫ. ʏʝʤʫ ʨʘʚʥʦ 
ʥʘʠʤʝʥʴʰʝʝ ʯʠʩʣʦ ʧʘʨ ʩʦʩʝʜʥʠʭ ʢʣʝʪʦʢ?è 

ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʟʘʜʘʯʝ ʰʘʭʤʘʪʥʦʡ ʜʦʩʢʠ ʧʨʦʚʦʮʠʨʫʝʪ ʫʯʘʱʠʭʩʷ ʩʚʷʟʘʪʴ 
ʛʨʘʬ ʩ ʜʦʩʢʦʡ. ʅʦ ʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʚ ʵʪʦʡ ʟʘʜʘʯʝ ʚʝʨʰʠʥʘʤʠ ʛʨʘʬʘ ʩʣʝʜʫʝʪ 
ʩʯʠʪʘʪʴ ʢʨʘʩʢʠ, ʘ ʜʚʝ ʚʝʨʰʠʥʳ ʙʫʜʫʪ ʩʦʝʜʠʥʝʥʳ ʨʝʙʨʦʤ, ʝʩʣʠ ʩʫʱʝʩʪʚʫʶʪ ʜʚʝ 
ʩʦʩʝʜʥʠʝ ʢʣʝʪʢʠ, ʦʢʨʘʰʝʥʥʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʝʨʰʠʥʘʤ ʮʚʝʪʘ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʧʝʨʝʭʦʜ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʠ ʧʨʠ ʨʝʰʝʥʠʠ ʥʝ 
ʟʘʥʠʤʘʪʝʣʴʥʳʭ, ʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʦʨʦʙʢʠ 
ʩʢʦʨʦʩʪʝʡ ʯʘʩʪʦ ʥʝʦʙʭʦʜʠʤʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʯʠʩʣʦ ʚʘʣʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʙʫʜʫʪ 
ʥʘʭʦʜʠʪʴʩʷ ʰʝʩʪʝʨʥʠ. ʇʝʨʝʭʦʜ ʢ ʛʨʘʬʫ ʪʘʢʦʡ: ʚʝʨʰʠʥʳ ʛʨʘʬʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 
ʰʝʩʪʝʨʥʷʤ, ʠ ʜʚʝ ʚʝʨʰʠʥʳ ʩʦʝʜʠʥʝʥʳ ʨʝʙʨʦʤ, ʝʩʣʠ ʠ ʪʦʣʴʢʦ ʝʩʣʠ 
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ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʰʝʩʪʝʨʥʠ ʧʦ ʢʘʢʦʡ-ʪʦ ʧʨʠʯʠʥʝ ʥʝ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʥʘ 
ʦʜʥʦʤ ʚʘʣʫ. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʩʣʝʜʫʝʪ ʨʘʩʢʨʘʩʠʪʴ ʚʝʨʰʠʥʳ ʧʦʣʫʯʝʥʥʦʛʦ 
ʛʨʘʬʘ ʤʠʥʠʤʘʣʴʥʳʤ ʯʠʩʣʦʤ ʢʨʘʩʦʢ ʧʦ ʩʧʝʮʠʘʣʴʥʦʤʫ ʧʨʘʚʠʣʫ. 

ɺʳʚʦʜʳ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʦʧʨʦʩʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 
ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʥʠʤʘʶʪ ʚʩʝ ʙʦʣʴʰʝʝ ʤʝʩʪʦ ʚ ʧʨʦʛʨʘʤʤʘʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 
ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʦʚ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʪʘʣʦ ʰʠʨʦʢʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʨʝʰʝʥʠʠ ʨʝʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ. ʊʝʦʨʠʷ 
ʛʨʘʬʦʚ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʦʨʫʞʠʝʤ ʧʦʩʪʨʦʝʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʜʝʣʝʡ. 
ʇʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʠ ʚ 
ʪʝʭʥʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʚʫʟʘʭ ʠ ʢʦʣʣʝʜʞʘʭ ʦʙʨʘʱʘʪʴ 
ʚʥʠʤʘʥʠʝ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ. 

1. ʀʟʫʯʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʪʝʦʨʠʠ ʛʨʘʬʦʚ. ɺ ʵʪʦʡ ʜʠʩʮʠʧʣʠʥʝ ʩ ʪʦʯʢʠ 
ʟʨʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʨʝʰʝʥʠʝ ʪʘʢʠʭ ʟʘʜʘʯ, ʚ 
ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʡʪʠ ʦʪ ʨʝʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ ʢ ʛʨʘʬʦʚʦʡ ʤʦʜʝʣʠ. 
ɼʣʷ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʦʙʫʯʝʥʠʝ ʪʝʦʨʠʠ ʛʨʘʬʦʚ ʜʦʣʞʥʦ ʙʳʪʴ 
ʩʦʚʤʝʱʝʥʦ ʩ ʦʙʫʯʝʥʠʝʤ ʤʝʪʦʜʠʢʝ ʟʥʘʢʦʤʩʪʚʘ ʩ ʵʣʝʤʝʥʪʘʤʠ ʪʝʦʨʠʠ ʛʨʘʬʦʚ 
ʫʯʝʥʠʢʦʚ ʥʘ ʬʘʢʫʣʴʪʘʪʠʚʘʭ ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ. ʈʝʰʝʥʠʝ ʥʘ ʟʘʥʷʪʠʷʭ 
ʟʘʥʠʤʘʪʝʣʴʥʳʭ ʟʘʜʘʯ (ʩʤ., ʥʘʧʨʠʤʝʨ, [5]) ʙʫʜʝʪ ʥʝʷʚʥʦ ʟʥʘʢʦʤʠʪʴ 
ʫʯʘʱʠʭʩʷ ʩ ʧʨʠʝʤʘʤʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

2. ʀʟʫʯʝʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. ʅʝʦʙʭʦʜʠʤʦ 
ʟʥʘʢʦʤʩʪʚʦ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ʣʠʥʝʡʥʳʤʠ, 
ʧʦʪʦʢʦʚʳʤʠ, ʩʝʪʝʚʳʤʠ ʤʦʜʝʣʠ ʠ ʪ.ʜ., ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʘʨʥʳʤʠ 
ʩʦʩʪʘʚʥʳʤʠ ʯʘʩʪʷʤʠ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʤʦʜʝʣʝʡ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʜʦʣʞʥʦ 
ʧʨʦʠʩʭʦʜʠʪʴ ʟʥʘʢʦʤʩʪʚʦ ʩ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʜʝʣʝʡ. 
ɺ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʫʟʘʭ ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʟʥʘʢʦʤʠʪʴʩʷ ʩ 
ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʤʦʜʝʣʝʡ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʘʢʝʪʦʚ (ʩʤ. [7]). 
ɺ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʚʫʟʘʭ ʥʝʦʙʭʦʜʠʤʦ ʦʙʫʯʘʪʴ ʩʪʫʜʝʥʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʶ 
ʤʦʜʝʣʝʡ ʥʘ ʫʨʦʢʘʭ ʠʥʬʦʨʤʘʪʠʢʠ (ʩʤ., [3]). 

3. ʆʙʫʯʝʥʠʝ ʩʚʝʜʝʥʠʶ ʨʝʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʪʫʘʮʠʡ ʢ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʦʜʝʣʷʤ ʜʦʣʞʥʦ ʧʨʦʠʩʭʦʜʠʪʴ ʥʘ ʪʝʭʥʠʯʝʩʢʠʭ ʠ 
ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʷʭ ʧʨʠ ʪʝʩʥʦʤ ʢʦʥʪʘʢʪʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ-
ʤʘʪʝʤʘʪʠʢʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʩʧʝʮʠʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ (ʩʤ., ʥʘʧʨʠʤʝʨ, [2]). 
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ɸʅʆʊɸʎɯʗ 
ɺ ʩʪʘʪʪʽ ʥʘʚʝʜʝʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʛʨʘʬʽʚ ʧʨʠ ʥʘʚʯʘʥʥʽ ʤʦʜʝʣʶʚʘʥʥʶ ʟʘ ʮʽʣʷʤʠ 

ʪʘ ʬʫʥʢʮʽʷʤʠ, ʩʧʦʩʦʙʠ ʧʝʨʝʭʦʜʫ ʚʽʜ ʦʙôʻʢʪʽʚ ʜʦ ʛʨʘʬʦʚʠʭ ʤʦʜʝʣʝʡ, ʘ ʪʘʢʦʞ 
ʧʨʦʧʦʥʫʶʪʴʩʷ ʥʘʧʨʷʤʢʠ ʥʘʚʯʘʥʥʷ ʤʦʜʝʣʶʚʘʥʥʶ ʫ ʚʫʟʘʭ ʽ ʢʦʣʝʜʞʘʭ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʣʝʤʝʥʪʠ ʪʝʦʨʽʾ ʛʨʘʬʽʚ, ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, 
ʫʥʽʚʝʨʩʘʣʴʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ. 

SUMMARY 
The classification of usage of graphs for teaching model according to aims and 

functions, the ways of transfering from objects to graph models are introduced in this article. 
In addition to there are suggested the direction of teaching modeling in universities and 
colleges.  

Key words: elements of theory of the graphs, mathematical design, universal 
mathematical model. 

 
 

ʋɼʂ 72. 47 : 519. 876.5 
ɺ. ɺ. ʇʘʚʝʣʢʦ  

ʂʨʝʤʝʥʝʮʴʢʠʡ ʦʙʣʘʩʥʠʡ ʛʫʤʘʥʽʪʘʨʥʦ-ʧʝʜʘʛʦʛʽʯʥʠʡ  
ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ  

 

ʄʆɼɽʃʖɺɸʅʅʗ ʗʂ ʅɽʆɹʍɯɼʅɸ ʋʄʆɺɸ ʋ  
ʇʈʆʎɽʉɯ ʈʆɿɺʀʊʂʋ ɯʅʊɽʃɽʂʊʋɸʃʔʅʀʍ ʋʄɯʅʔ ʊɸ  
ʊɺʆʈʏʀʍ ɿɼɯɹʅʆʉʊɽʁ ʄʆʃʆɼʐʀʍ ʐʂʆʃʗʈɯɺ  

ʅɸ ʋʈʆʂɸʍ ʄɸʊɽʄɸʊʀʂʀ 
 

ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʦʙˇʨʫʥʪʫʚʘʥʥʶ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ ʫ 
ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. ɸʚʪʦʨ ʟʘʟʥʘʯʘʻ, ʱʦ ʤʦʜʝʣʶʚʘʥʥ  ̫ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 
ʤʘʪʝʤʘʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʘʙʩʪʨʘʢʪʥʦʩʪʽ, 
ʧʝʨʝʚʝʩʪʠ ʥʘ ʨʽʚʝʥʴ ʯʫʪʪʻʚʦʛʦ ʩʧʦʛʣʷʜʘʥʥ  ̫ ʽ ʩʧʨʠʡʤʘʥʥ ,̫ ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ 
ʩʚʽʜʦʤʠʭ ʟʥʘʥʴ ʪʘ ʨʦʟʚʠʪʦʢ ʪʚʦʨʯʠʭ ʫʤʽʥʴ, ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʦʜʝʣʽ, ʤʦʜʝʣʶʚʘʥʥʷ, ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʩʚʽʜʦʤʽ 
ʟʥʘʥʥʷ, ʪʚʦʨʯʽ ʫʤʽʥʥʷ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʥʘʚʯʘʣʴʥʠʭ 
ʜʠʩʮʠʧʣʽʥ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʻ ʤʘʪʝʤʘʪʠʢʘ, ʚʠʚʯʝʥʥʷ ʷʢʦʾ ʩʧʨʠʷʻ ʚʩʝʙʽʯʥʦʤʫ 
ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢ ʚʠʩʦʢʦʦʩʚʽʯʝʥʦʾ ʣʶʜʠʥʠ, ʟʜʘʪʥʦʾ ʪʚʦʨʯʦ 
ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘʙʫʪʽ ʟʥʘʥʥʷ, ʚʤʽʥʥʷ ʚ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ. ʊʦʤʫ ʥʘ 
ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʧʦʩʪʘʻ ʧʦʪʨʝʙʘ ʫ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʤʝʪʦʜʠʢʠ ʚʠʢʣʘʜʘʥʥʷ 
ʤʘʪʝʤʘʪʠʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʽ ʚʠʤʦʛ ʥʘʫʢʠ ʪʘ ʩʫʩʧʽʣʴʩʪʚʘ. ʅʘ ʥʘʰʫ 
ʜʫʤʢʫ, ʩʘʤʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʻ ʦʜʥʠʤ ʽʟ 
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ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʬʘʢʪʦʨʽʚ ʨʦʟʫʤʽʥʥʷ ʽ ʩʚʽʜʦʤʦʛʦ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ ʪʘ 
ʬʦʨʤʫʚʘʥʥʷ ʪʚʦʨʯʠʭ ʫʤʽʥʴ ʰʢʦʣʷʨʽʚ. 

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʎʝ ʧʠʪʘʥʥʷ ʮʽʢʘʚʠʣʦ ʪʘʢʠʭ ʚʯʝʥʠʭ, 
ʷʢ ɺ.ɻ. ɹʦʣʪʷʥʩʴʢʠʡ, ʃ.ʉ. ɺʠʛʦʪʩʴʢʠʡ, ʄ.ɹ.ɺʦʣʦʚʠʯ, ɼ.ɹ. ɽʣʴʢʦʥʽʥ, 
ʃ.ʄ. ʌʨʽʜʤʘʥ. ʪʘ ʽʥʰʠʭ. ʆʜʥʘʢ ʚʦʥʦ ʥʝ ʥʘʙʫʣʦ ʨʦʟʚʠʪʢʫ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 
ʧʝʜʘʛʦʛʽʯʥʽʡ ʥʘʫʮʽ ʪʘ ʧʨʘʢʪʠʮʽ. 

ʄʝʪʘ ʩʪʘʪʪʽ. ʋ ʩʪʘʪʪʽ ʤʠ ʤʘʻʤʦ ʥʘ ʤʝʪʽ ʦʙˇʨʫʥʪʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ 
ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ, 
ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ ʩʚʽʜʦʤʠʭ ʤʽʮʥʠʭ ʟʥʘʥʴ ʽ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ 
ʫʯʥʽʚ, ʪʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʨʦʟʨʦʙʣʝʥʫ ʥʘʤʠ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʝʨʝʚʽʨʝʥʫ 
ʤʝʪʦʜʠʢʫ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ ʧʨʠʢʣʘʜʽ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʦʜʥʽʻʶ 
ʽʟ ʪʝʤ ʨʦʟʜʽʣʫ çʅʫʤʝʨʘʮʽʷ ʮʽʣʠʭ ʥʝʚʽʜôʻʤʥʠʭ ʯʠʩʝʣè. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʗʢ ʽ ʚ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ ʥʘʫʢʠ, ʚ 
ʤʘʪʝʤʘʪʠʮʽ ʦʩʥʦʚʥʠʤ ʟʘʩʦʙʦʤ ʧʽʟʥʘʥʥʷ ʻ ʘʙʩʪʨʘʢʮʽʾ. ʆʜʥʘʢ ʫ ʤʘʪʝʤʘʪʠʮʽ 
ʨʽʚʝʥʴ ʘʙʩʪʨʘʛʫʚʘʥʥʷ ʟʥʘʯʥʦ ʚʠʱʠʡ, ʥʽʞ ʚ ʽʥʰʠʭ ʥʘʫʢʘʭ.  

ʗʢ ʟʘʟʥʘʯʘʻʪʴʩʷ ʫ çʇʝʜʘʛʦʛʽʯʥʽʡ ʝʥʮʠʢʣʦʧʝʜʽʾè [7], ʘʙʩʪʨʘʢʮʽʷ ʻ 
ʦʜʥʠʤ ʽʟ ʝʪʘʧʽʚ ʧʽʟʥʘʥʥʷ, ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʦʧʝʨʘʮʽʡ ʤʠʩʣʝʥʥʷ, ʷʢʘ 
ʧʦʣʷʛʘʻ ʫ ʚʠʣʫʯʝʥʥʽ ʽʟ ʦʙôʻʢʪʘ ʧʽʟʥʘʥʥʷ ʦʜʥʠʭ ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʝʡ ʡ 
ʚʠʜʽʣʝʥʥʽ ʽʥʰʠʭ. 

ʇʨʦʮʝʩ ʘʙʩʪʨʘʛʫʚʘʥʥʷ ʯʫʪʪʻʚʦʛʦ ʜʦʩʚʽʜʫ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 
ʚʽʜʦʢʨʝʤʣʝʥʥʷʤ ʫ ʧʨʝʜʤʝʪʘʭ ʟʘʛʘʣʴʥʦʛʦ ʚʽʜ ʦʜʠʥʠʯʥʦʛʦ, ʩʫʪʪʻʚʦʛʦ ʚʽʜ 
ʥʝʩʫʪʪʻʚʦʛʦ, ʬʦʨʤʫʚʘʥʥʷʤ ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʥʘʫʢʦʚʦʛʦ ʧʦʥʷʪʪʷ, ʚʠʷʚʣʝʥʥʷʤ 
ʟʘʢʦʥʦʤʽʨʥʠʭ ʟʚôʷʟʢʽʚ ʪʘ ʚʽʜʥʦʰʝʥʴ ʤʽʞ ʥʠʤʠ. 

ʗʢʱʦ ʰʣʷʭ ʧʽʟʥʘʥʥʷ ʧʨʦʣʷʛʘʻ ʯʝʨʝʟ ʘʙʩʪʨʘʢʮʽʶ, ʪʦ ʤʝʪʦʶ ʧʽʟʥʘʥʥʷ ʻ 
ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʽʡʩʥʦʩʪʽ ʚ ʾʾ ʢʦʥʢʨʝʪʥʠʭ ʧʨʝʜʤʝʪʘʭ. ʇʦʩʝʨʝʜʥʠʢʦʤ ʤʽʞ 
ʢʦʥʢʨʝʪʥʠʤ ʡ ʘʙʩʪʨʘʢʪʥʠʤ, ʘ ʪʘʢʦʞ ʤʽʞ ʘʙʩʪʨʘʢʪʥʠʤ ʽ ʢʦʥʢʨʝʪʥʠʤ ʩʪʘʶʪʴ 
ʤʦʜʝʣʽ. ʋ ʯʫʪʪʻʚʦʤʫ ʦʙʨʘʟʽ ʦʙôʻʢʪ, ʱʦ ʚʠʚʯʘʻʪʴʩʷ, ʚʠʩʪʫʧʘʻ ʟʘʟʚʠʯʘʡ ʟʽ 
ʩʪʦʨʦʥʠ ʦʜʠʥʠʯʥʦʛʦ, ʘ ʚ ʪʝʦʨʝʪʠʯʥʦʤʫ ʤʠʩʣʝʥʥʽ ï ʟʽ ʩʪʦʨʦʥʠ ʩʫʪʽ, ʪʦʙʪʦ 
ʟʘʛʘʣʴʥʦʛʦ. ʋ ʤʦʜʝʣʴʥʦʤʫ ʞ ʫʷʚʣʝʥʥʽ ʦʙôʻʢʪ ʧʽʟʥʘʥʥʷ ʤʦʞʝ ʚʽʜʦʙʨʘʞʘʪʠʩʷ 
ʷʢ ʻʜʥʽʩʪʴ ʯʫʪʪʻʚʦʛʦ, ʥʘʦʯʥʦʛʦ ʡ ʣʦʛʽʯʥʦʛʦ, ʥʝʥʘʦʯʥʦʛʦ, ʘ ʪʘʢʦʞ ʷʢ ʻʜʥʽʩʪʴ 
ʢʦʥʢʨʝʪʥʦʛʦ, ʫʷʚʥʦʛʦ ʡ ʘʙʩʪʨʘʢʪʥʦʛʦ. ʊʦʤʫ ʥʘʦʯʥʽʩʪʴ ʧʝʨʝʭʦʜʠʪʴ ʚʽʜ ʪʘʢʦʾ, 
ʱʦ ʽʣʶʩʪʨʫʻ ʚʣʘʩʪʠʚʦʩʪʽ ʡ ʦʟʥʘʢʠ, ʜʦ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʝʡ, ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʫ 
ʩʦʙʽ ʘʙʩʪʨʘʢʪʥʝ ʽ ʢʦʥʢʨʝʪʥʝ, ʯʫʪʪʻʚʝ ʽ ʣʦʛʽʯʥʝ, ʥʘʦʯʥʝ ʽ ʥʝʥʘʦʯʥʝ.  

ʎʷ ʦʙʩʪʘʚʠʥʘ ʟʫʤʦʚʠʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʨʦʙʣʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʤʦʚʠ 
ʤʘʪʝʤʘʪʠʢʠ ï ʤʦʚʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʩʠʤʚʦʣʽʚ, ʟʥʘʢʽʚ, ʷʢʽ, ʚʽʜʧʦʚʽʜʥʦ 
ʧʦʻʜʥʫʶʯʠʩʴ, ʥʝʩʫʪʴ ʫ ʩʦʙʽ ʧʝʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʽ ʻ, ʟʚʠʯʘʡʥʦ, ʤʘʪʝʤʘʪʠʯʥʦʶ 
ʤʦʜʝʣʣʶ ʟʘʟʥʘʯʝʥʦʾ ʩʠʪʫʘʮʽʾ, ʷʚʠʱʘ, ʧʨʦʮʝʩʫ. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 



ʇʝʜʘʛʦʛʽʯʥʽ ʥʘʫʢʠ: ʪʝʦʨʽʷ, ʽʩʪʦʨʽʷ, ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, 2010, ˉ2(4)  

60 

ʟʚʦʜʠʪʴʩʷ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʫ ʩʧʨʦʱʝʥʦʤʫ ʯʠʩʣʦʚʦʤʫ 
ʚʠʛʣʷʜʽ ʡ ʜʦ ʫʩʽʻʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʾʭ ʢʽʣʴʢʽʩʥʠʭ ʨʦʟʚôʷʟʢʽʚ. ɺ  
ʝʥʮʠʢʣʦʧʝʜʽʾ [10] ʩʪʚʝʨʜʞʫʻʪʴʩʷ, ʱʦ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ï ʮʝ ʤʝʪʦʜ 
ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ (ʯʠ ʷʚʠʱ) ʰʣʷʭʦʤ ʧʦʙʫʜʦʚʠ ʩʠʩʪʝʤʠ ʤʘʪʝʤʘʪʠʯʥʠʭ 
ʩʧʽʚʚʽʜʥʦʰʝʥʴ (ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ), ʱʦ ʦʧʠʩʫʶʪʴʩʷ.  

ʉʪʘʻ ʦʯʝʚʠʜʥʠʤ ʪʝ, ʱʦ ʩʴʦʛʦʜʥʽ ʥʘʦʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʡʦʛʦ ʪʣʫʤʘʯʝʥʥʷ, 
ʚʠʜʦʚʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʚʠʭʦʜʷʪʴ ʜʘʣʝʢʦ ʟʘ ʤʝʞʽ ʪʨʘʜʠʮʽʡʥʦʛʦ ʨʦʟʫʤʽʥʥʷ 
ʟʤʽʩʪʫ ʧʦʥʷʪʪʷ çʥʘʦʯʥʠʡ ʧʦʩʽʙʥʠʢè ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ. ʅʝʦʙʭʽʜʥʽʩʪʴ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʩʫʯʘʩʥʠʤʠ 
ʩʦʮʽʘʣʴʥʦ-ʥʘʫʢʦʚʠʤʠ ʚʠʤʦʛʘʤʠ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʧʝʜʘʛʦʛ ʤʘʻ ʚʨʘʭʦʚʫʚʘʪʠ ʩʧʝʮʠʬʽʢʫ ʥʘʚʯʘʣʴʥʦʛʦ 
ʧʨʝʜʤʝʪʘ ʽ ʪʝ, ʱʦ ʫʯʝʥʴ ʫ ʩʚʦʻʤʫ ʨʦʟʫʤʦʚʦʤʫ ʨʦʟʚʠʪʢʫ ʥʽʙʠ ʧʨʦʙʽʛʘʻ ʚ 
ʩʢʦʨʦʯʝʥʦʤʫ ʚʠʛʣʷʜʽ ʽʩʪʦʨʽʶ ʨʦʟʚʠʪʢʫ ʤʘʪʝʤʘʪʠʢʠ ʚ ʾʾ ʛʦʣʦʚʥʠʭ ʨʠʩʘʭ. 
ʇʦʯʘʪʢʦʚʽ ʤʘʪʝʤʘʪʠʯʥʽ ʟʥʘʥʥʷ ʧʦʚʠʥʥʽ ʟʘʩʚʦʶʚʘʪʠʩʷ ʜʽʪʴʤʠ ʤʦʣʦʜʰʦʛʦ 
ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʚ ʧʝʚʥʽʡ, ʧʨʠʩʪʦʩʦʚʘʥʽʡ ʜʦ ʾʭ ʨʦʟʫʤʽʥʥʷ, ʩʠʩʪʝʤʽ, ʚ ʷʢʽʡ 
ʦʢʨʝʤʽ ʧʦʣʦʞʝʥʥʷ ʣʦʛʽʯʥʦ ʧʦʚôʷʟʘʥʽ ʦʜʥʝ ʟ ʦʜʥʠʤ. ʋ ʤʝʪʦʜʠʮʽ ʮʝ 
ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʪʦʤʫ, ʱʦ ʧʝʨʰʽ ʤʘʪʝʤʘʪʠʯʥʽ ʧʦʥʷʪʪʷ ʥʝʦʙʭʽʜʥʦ ʬʦʨʤʫʚʘʪʠ 
ʥʘ ʦʩʥʦʚʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʩʧʨʠʡʤʘʥʥʷ ʪʘ ʫʷʚʣʝʥʴ, ʷʢʽ ʩʪʚʦʨʶʶʪʴʩʷ. 
ɺʦʜʥʦʯʘʩ ʫʯʠʪʝʣʴ ʤʘʻ ʦʨʛʘʥʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʟ ʤʘʪʝʨʽʘʣʴʥʠʤʠ ʧʨʝʜʤʝʪʘʤʠ, 
ʽʣʶʩʪʨʫʶʯʠ ʘʙʦ ʤʦʜʝʣʶʶʯʠ ʧʦʪʨʽʙʥʫ ʩʠʪʫʘʮʽʶ ʯʠ ʷʚʠʱʝ, ʧʦʚʠʥʝʥ ʥʘʚʯʘʪʠ 
ʨʦʟʨʽʟʥʷʪʠ ʽ ʘʙʩʪʨʘʛʫʚʘʪʠ ʬʦʨʤʫ ʚʽʜ ʟʤʽʩʪʫ, ʯʠʩʣʦ ʚʽʜ ʷʢʦʩʪʽ ʧʨʝʜʤʝʪʽʚ ʪʦʱʦ. 
ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʟôʷʩʫʚʘʥʥʷ ʧʦʥʷʪʪʷ ʯʠʩʣʘ ʧʦʨʽʚʥʶʶʪʴ ʨʽʟʥʽ ʤʥʦʞʠʥʠ 
ʧʨʝʜʤʝʪʽʚ, ʧʨʠ ʣʽʯʙʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʜʥʦʨʽʜʥʽ ʚ ʢʦʞʥʦʤʫ ʦʢʨʝʤʦʤʫ ʚʠʧʘʜʢʫ 
ʦʙôʻʢʪʠ (ʧôʷʪʴ ʷʙʣʫʢ, ʧôʷʪʴ ʢʥʠʞʦʢ, ʧôʷʪʴ ʚʟʘʛʘʣʽ; ʜʚʘ ʷʙʣʫʢʘ ʧʣʶʩ ʪʨʠ 
ʷʙʣʫʢʘ, ʜʚʽ ʢʥʠʞʢʠ ʧʣʶʩ ʪʨʠ ʢʥʠʞʢʠ, ʜʚʘ ʧʣʶʩ ʪʨʠ ʚʟʘʛʘʣʽ ʪʦʱʦ). 

ʆʪʞʝ, ʜʣʷ ʧʦʯʘʪʢʦʚʦʾ ʢʦʥʢʨʝʪʠʟʘʮʽʾ ʧʦʥʷʪʴ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 
ʢʦʥʢʨʝʪʥʦ-ʯʫʪʪʻʚʽ ʤʘʪʝʨʽʾ ï ʤʦʜʝʣʽ. ʇʨʠ ʮʴʦʤʫ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʢʦʥʫ 
ʩʚʽʜʦʤʦʩʪʽ [11], ʘʢʪʠʚʥʽ ʪʘ ʟʤʽʩʪʦʚʥʽ ʩʧʦʩʦʙʠ ʨʦʙʦʪʠ ʫʯʥʽʚ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ 
ʤʦʜʝʣʷʤʠ, ʪʦʙʪʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢʝ ʢʝʨʫʻʪʴʩʷ ʡ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʧʝʜʘʛʦʛʦʤ, 
ʩʧʨʠʷʻ ʥʘʡʙʽʣʴʰ ʚʜʘʣʦʤʫ ʧʦʷʩʥʝʥʥʶ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ ʫʩʚʽʜʦʤʣʝʥʥʷ, 
ʨʦʟʫʤʽʥʥʷ ʽ ʤʠʤʦʚʽʣʴʥʝ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʅʘ 
ʚʽʜʤʽʥʫ ʚʽʜ ʧʘʩʠʚʥʦʛʦ ʩʧʦʛʣʷʜʘʥʥʷ ʥʘ ʽʣʶʩʪʨʫʚʘʥʥʷ ʡ ʟʘʫʯʫʚʘʥʥʷ ʧʨʘʚʠʣʘ, 
ʩʬʦʨʤʫʣʴʦʚʘʥʦʛʦ ʚʯʠʪʝʣʝʤ, ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢ ʘʢʪʠʚʥʘ ʜʽʷʣʴʥʽʩʪʴ ʫʯʥʽʚ ʫ 
ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ, ʻ ʚʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʬʦʨʤʫʚʘʥʥʷ ʤʽʮʥʠʭ, ʛʥʫʯʢʠʭ ʟʥʘʥʴ, 
ʷʢʽ ʙʫʜʫʪʴ ʪʚʦʨʯʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʫ ʧʦʜʘʣʴʰʦʤʫ ʞʠʪʪʽ. 

ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ 
ʥʫʤʝʨʘʮʽʾ ʮʽʣʠʭ ʥʝʚʽʜôʻʤʥʠʭ ʯʠʩʝʣ. 
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ʄʘʪʝʨʽʘʣ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʻ ʪʽʻʶ ʦʩʥʦʚʦʶ, ʥʘ ʷʢʽʡ ˇʨʫʥʪʫʻʪʴʩʷ ʚʝʩʴ 
ʧʦʜʘʣʴʰʠʡ ʢʫʨʩ ʤʘʪʝʤʘʪʠʢʠ. ʉʘʤʝ ʪʦʤʫ ʡʦʛʦ ʚʠʚʯʝʥʥʷ ʤʘʻ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʷ 
ʥʝ ʣʠʰʝ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷʤ ʧʦʷʩʥʝʥʥʷ ʚʯʠʪʝʣʷ, ʚʠʢʦʥʘʥʥʷʤ ʚʧʨʘʚ ʰʣʷʭʦʤ 
ʧʦʚʪʦʨʝʥʥʷ, ʤʝʪʦʜʦʤ ʘʥʘʣʦʛʽʾ ʱʦʜʦ ʧʦʜʘʥʦʛʦ ʟʨʘʟʢʘ. ɿʥʘʥʥʷ, ʚʤʽʥʥʷ ʫʯʥʽʚ 
ʥʝʦʙʭʽʜʥʦ ʬʦʨʤʫʚʘʪʠ ʷʢ ʚʠʱʝ ʟʘʟʥʘʯʝʥʠʤ ʩʧʦʩʦʙʦʤ, ʪʘʢ ʽ ʥʘ ʦʩʥʦʚʽ 
ʫʩʚʽʜʦʤʣʝʥʥʷ, ʨʦʟʫʤʽʥʥʷ, ʘ ʦʪʞʝ, ʥʘ ʦʩʥʦʚʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ, ʦʩʦʙʠʩʪʦʛʦ 
ʧʝʨʝʢʦʥʘʥʥʷ ʽʩʪʠʥʥʦʩʪʽ ʚʩʽʭ ʟʚôʷʟʢʽʚ, ʟʘʣʝʞʥʦʩʪʝʡ ʷʢ ʤʽʞ ʨʦʟʨʷʜʥʠʤʠ 
ʦʜʠʥʠʮʷʤʠ, ʪʘʢ ʽ ʮʠʬʨʘʤʠ, ʾʭ ʤʽʩʮʝʤ ʫ ʟʘʧʠʩʫ ʯʠʩʣʘ.  

ʗʢ ʩʚʽʜʯʘʪʴ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʨʝʘʣʽʟʘʮʽʶ 
ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʟʘʙʝʟʧʝʯʫʻ ʥʘʷʚʥʽʩʪʴ ʤʦʜʝʣʶʚʘʥʥʷ. ʆʧʠʰʝʤʦ ʨʦʟʨʦʙʣʝʥʽ 
ʥʘʤʠ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʽʜ ʯʘʩ 
ʚʠʚʯʝʥʥʷ ʪʝʤʠ ʧʦʟʠʮʽʡʥʦʛʦ ʟʘʧʠʩʫ ʽ ʟʤʽʥʠ ʟʥʘʯʝʥʥʷ ʮʠʬʨʠ ʫ ʯʠʩʣʽ ʪʘ 
ʧʦʨʽʚʥʷʻʤʦ ʟ ʽʩʥʫʶʯʦʶ ʩʴʦʛʦʜʥʽ ʤʝʪʦʜʠʢʦʶ.. 

ʊʨʘʜʠʮʽʡʥʠʡ ʧʽʜʭʽʜ ʨʦʟʢʨʠʪʪʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʫʩʥʦʤʫ ʧʦʷʩʥʝʥʥʽ. 
ɺʯʠʪʝʣʴ ʟʘʟʥʘʯʘʻ, ʱʦ ʷʢʱʦ ʮʠʬʨʫ ʧʝʨʝʩʪʘʚʠʪʠ ʥʘ ʦʜʥʝ ʤʽʩʮʝ ʚʣʽʚʦ, ʪʦ ʾʾ 
ʟʥʘʯʝʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ 10 ʨʘʟʽʚ, ʽ ʥʘ ʧʨʠʢʣʘʜʽ ʟʘʧʠʩʫ ʢʦʥʢʨʝʪʥʦʛʦ ʯʠʩʣʘ 
ʘʥʘʣʽʟʫʻ ʟʥʘʯʝʥʥʷ ʮʠʬʨʠ [2]. 

ɿʘ ʥʘʷʚʥʦʩʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʥʘʤʠ ʧʽʜʭʦʜʫ, ʪʦʙʪʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 
ʤʦʜʝʣʶʚʘʥʥʷ, ʚʠʱʝ ʟʘʟʥʘʯʝʥʝ ʧʦʷʩʥʝʥʥʷ ʻ ʣʠʰʝ ʫʟʘʛʘʣʴʥʝʥʠʤ ʚʠʩʥʦʚʢʦʤ-
ʧʨʘʚʠʣʦʤ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ, ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʘʢʪʠʯʥʦʛʦ ʡʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ 
ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʝʡ ʨʦʟʨʷʜʥʠʭ ʦʜʠʥʠʮʴ. ʊʦʙʪʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 
ʚʽʜʧʦʚʽʜʥʽ ʟʘʩʦʙʠ, ʚʯʠʪʝʣʴ ʤʦʜʝʣʶʻ ʯʠʩʣʘ, ʷʢʽ ʫ ʟʘʧʠʩʽ ʤʘʶʪʴ ʩʧʽʣʴʥʫ 
ʮʠʬʨʫ, ʥʘʧʨʠʢʣʘʜ, 3, ʘʣʝ ʷʢʘ ʟʘʡʤʘʻ ʨʽʟʥʫ ʧʦʟʠʮʽʶ ʫ ʢʦʞʥʦʤʫ ʽʟ 
ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʯʠʩʝʣ (ʜʠʚ. ʨʠʩ.1, ʨʠʩ.2, ʨʠʩ.3). ʅʘʧʨʠʢʣʘʜ:  
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ʈʠʩ. 1. ʄʦʜʝʣʴ ʯʠʩʣʘ, ʜʝ ʮʠʬʨʘ 3     ʈʠʩ.2. ʄʦʜʝʣʴ ʯʠʩʣʘ, ʜʝ  
      ʧʦʟʥʘʯʘʻ ʩʦʪʥʽ. ʮʠʬʨʘ 3 ʧʦʟʥʘʯʘʻ ʜʝʩʷʪʢʠ.  
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ʈʠʩ.3. ʄʦʜʝʣʴ ʯʠʩʣʘ, ʜʝ ʮʠʬʨʘ 3 ʧʦʟʥʘʯʘʻ ʦʜʠʥʠʮʽ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʨʦʟʢʨʠʪʠ ʩʫʪʴ ʧʦʟʠʮʽʡʥʦʛʦ ʟʥʘʯʝʥʥʷ ʮʠʬʨʠ ʫ 
ʯʠʩʣʽ ʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʫʯʥʷʤ ʟʘʣʝʞʥʽʩʪʴ ʟʥʘʯʝʥʥʷ ʮʠʬʨʠ ʫ 

ʩʦʪʥʽ ʜʝʩʷʪʢʠ ʦʜʠʥʠʮʽ 
   

3 2 6 

ʩʦʪʥʽ ʜʝʩʷʪʢʠ ʦʜʠʥʠʮʽ 
   

4 3 7 

ʩʦʪʥʽ ʜʝʩʷʪʢʠ ʦʜʠʥʠʮʽ 
   

1 5 3 



ʇʝʜʘʛʦʛʽʯʥʽ ʥʘʫʢʠ: ʪʝʦʨʽʷ, ʽʩʪʦʨʽʷ, ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, 2010, ˉ2(4)  
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ʟʘʧʠʩʫ ʯʠʩʣʘ ʚʽʜ ʪʦʛʦ, ʷʢʝ ʤʽʩʮʝ ʫ ʥʴʦʤʫ ʚʦʥʘ ʟʘʡʤʘʻ. ʋʯʝʥʴ ʤʘʻ ʟʤʦʛʫ 
ʧʦʙʘʯʠʪʠ, ʧʝʨʝʢʦʥʘʪʠʩʷ ʫ ʟʤʽʥʽ ʟʥʘʯʝʥʴ ʮʠʬʨʠ ʟʘʣʝʞʥʦ ʚʽʜ ʤʽʩʮʷ ʾʾ ʟʘʧʠʩʫ ʚ 
ʯʠʩʣʽ. ɸ ʦʪʞʝ, ʟʥʘʥʥʷ ʩʬʦʨʤʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʨʦʟʫʤʽʥʥʷ, ʘ ʥʝ ʬʦʨʤʘʣʴʥʦʛʦ 
ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ ʽ ʧʘʩʠʚʥʦʛʦ ʩʧʦʛʣʷʜʘʥʥʷ ʥʘ ʟʘʧʠʩ ʯʠʩʣʘ. ʊʦʙʪʦ ʨʝʟʫʣʴʪʘʪʦʤ 
ʪʘʢʦʾ ʨʦʙʦʪʠ ʻ ʘʢʪʠʚʥʽ ʽ ʩʚʽʜʦʤʽ ʟʥʘʥʥʷ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ. 

ɺʠʩʥʦʚʦʢ. ʆʪʞʝ, ʤʦʜʝʣʶʚʘʥʥʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʘʙʩʪʨʘʢʪʥʠʡ ʤʘʪʝʨʽʘʣ 
ʧʝʨʝʚʝʩʪʠ ʥʘ ʨʽʚʝʥʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʯʫʪʪʻʚʦʛʦ ʩʧʨʠʡʤʘʥʥʷ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ 
ʬʦʨʤʫʚʘʥʥʷ ʫʩʚʽʜʦʤʣʝʥʠʭ, ʤʽʮʥʠʭ ʟʥʘʥʴ, ʷʢʽ ʻ ʦʩʥʦʚʦʶ ʨʦʟʚʠʪʢʫ 
ʚʠʩʦʢʦʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʫʤʽʥʴ ʪʘ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ ʫʯʥʽʚ ʫ ʧʨʦʮʝʩʽ 
ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. 
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ʈɽɿʖʄɽ 
ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ. ɸʚʪʦʨ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʘʙʩʪʨʘʢʪʥʳʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʝʨʝʚʝʩʪʠ ʥʘ ʫʨʦʚʝʥʴ ʯʫʚʩʪʚʝʥʥʦʛʦ 
ʩʦʟʝʨʮʘʥʠʷ ʠ ʚʦʩʧʨʠʷʪʠʷ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʩʤʳʩʣʝʥʥʳʭ ʟʥʘʥʠʡ ʠ 
ʨʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʠʭ ʫʯʝʥʠʡ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ.  
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SUMMARY 
This article is dedicated to the grounding of necessity of modeling application in the 

process of mathematics teaching. The author notes that modeling gives the possibility to 
transfer the mathematical material that is defined by a high degree of abstractedness into the 
level of observation and perception that ensures conscious knowledge formation and creative 
skills development of junior pupils.  

Keywords: model, simulation, learning mathematics, conscious knowledge, creative skills. 
 
 

ʋɼʂ 371.3  
ʊ. ʆ. ʇʫʯʢʦʚʩʢʘʷ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ ʦʙʨʘʟʦʚʘʥʠʷ  
ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ 

 

ɼʀɸɻʅʆʉʊʀʂɸ ʀ ʈɸɿɺʀʊʀɽ ʄɸʊɽʄɸʊʀʏɽʉʂʆʁ 
ʀʅʊʋʀʎʀʀ 

ʂɸʂ ʊɺʆʈʏɽʉʂʆʁ ʉʇʆʉʆɹʅʆʉʊʀ ʋʏɸʑʀʍʉʗ 
 

ɺ ʩʪʘʪʴʝ ʠʥʪʫʠʮʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʪʚʦʨʯʝʩʢʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. 
ʆʧʨʝʜʝʣʷʶʪʩʷ ʢʦʤʧʦʥʝʥʪʳ ʩʧʦʩʦʙʥʦʩʪʝʡ ʣʠʯʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ 
ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʠʥʪʫʠʮʠʶ, ʠ ʧʨʠʚʦʜʠʪʩʷ ʩʠʩʪʝʤʘ ʟʘʜʘʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 
ʢʘʞʜʦʤʫ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʇʨʝʜʣʘʛʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ 
ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʷʚʣʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʪʫʠʮʠʠ ʫʯʘʱʠʭʩʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʫʠʮʠʷ, ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʬʘʢʫʣʴʪʘʪʠʚʥʳʝ 
ʟʘʥʷʪʠʷ, ʜʠʘʛʥʦʩʪʠʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʪʫʠʮʠʠ. 

 
ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ. ʀʟʤʝʥʝʥʠʷ ʚ ʦʢʨʫʞʘʶʱʝʤ ʤʠʨʝ, ʦʙʱʝʩʪʚʝ, 

ʙʳʩʪʨʳʝ ʪʝʤʧʳ ʨʦʩʪʘ ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʨʝʜʩʪʚʘ 
ʜʦʩʪʫʧʘ ʢ ʥʝʡ ʧʨʝʜʲʷʚʣʷʶʪ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ 
ʢʘʯʝʩʪʚʘʤ ʣʠʯʥʦʩʪʠ, ʝʝ ʪʚʦʨʯʝʩʢʠʤ ʩʧʦʩʦʙʥʦʩʪʷʤ. ʉʦʚʨʝʤʝʥʥʘʷ ʞʠʟʥʴ 
ʯʨʝʟʚʳʯʘʡʥʦ ʜʠʥʘʤʠʯʥʘ. ɺʩʸ ʯʘʱʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʚʳʥʫʞʜʘʶʪ ʧʨʠʥʠʤʘʪʴ 
ʩʝʨʴʸʟʥʳʝ ʨʝʰʝʥʠʷ ʚ ʩʞʘʪʳʝ ʩʨʦʢʠ, ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʣʴʢʦ ʣʦʛʠʯʝʩʢʠʭ 
ʩʭʝʤ ʠ ʪʠʧʠʯʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʦʢʘʟʳʚʘʝʪʩʷ ʙʝʩʩʠʣʴʥʳʤ ʚ ʫʩʣʦʚʠʷʭ 
ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʠ ʤʥʦʛʦʬʘʢʪʦʨʥʦʩʪʠ. ʅʝʦʙʭʦʜʠʤ ʥʝʦʨʜʠʥʘʨʥʳʡ, 
ʪʚʦʨʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʨʘʩʰʠʨʷʶʱʠʡ ʧʦʪʝʥʮʠʠ ʩʫʙʲʝʢʪʘ, ʧʨʠʥʠʤʘʶʱʝʛʦ 
ʨʝʰʝʥʠʝ. ʀʤʝʥʥʦ ʪʘʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʦʪʢʨʳʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʫʠʮʠʠ. 

ɸʥʘʣʠʟ ʘʢʪʫʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʠʭ 
ʩʧʦʩʦʙʥʦʩʪʝʡ ʙʳʣʦ ʦʙʲʝʢʪʦʤ ʧʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʧʩʠʭʦʣʦʛʠʠ ʠ 
ʧʝʜʘʛʦʛʠʢʠ. ʕʪʠʤʠ ʚʦʧʨʦʩʘʤʠ ʟʘʥʠʤʘʣʠʩʴ ʠʟʚʝʩʪʥʳʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠ 
ʟʘʨʫʙʝʞʥʳʝ ʫʯʝʥʳʝ, ʪʘʢʠʝ ʢʘʢ ɾ. ɸʜʘʤʘʨ, ɺ.ɺ. ɼʘʚʳʜʦʚ, ɺ.ɸ. ʂʨʫʪʝʮʢʠʡ, 
ɼ.ɼ. ʄʦʨʜʫʭʘʡ-ɹʦʣʪʦʚʩʢʦʡ, ɹ.ʂ. ʄʣʦʜʟʝʝʚʩʢʠʡ, ɼ.ʄ. ʉʠʥʮʦʚ, ɻ. ʉʧʠʨʤʝʥ, 
ʅ.ʌ. ʊʘʣʳʟʠʥʘ, ɹ.ʄ. ʊʝʧʣʦʚ, ʕ. ʊʦʨʥʜʘʡʢ ʠ ʜʨ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ 
ʨʝʟʫʣʴʪʘʪʦʚ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʪʚʦʨʯʝʩʢʠʝ 
ʩʧʦʩʦʙʥʦʩʪʠ ʤʦʞʥʦ ʠ ʥʫʞʥʦ ʨʘʟʚʠʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʫ ʚʩʝʭ ʰʢʦʣʴʥʠʢʦʚ.  
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ɿʘ ʧʦʩʣʝʜʥʠʝ 30-40 ʣʝʪ ʧʨʦʚʝʜʝʥʦ ʥʝʤʘʣʦ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʠʥʪʫʠʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ. 
ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʘʚʪʦʨʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʠʥʪʫʠʮʠʶ ʚ ʢʘʯʝʩʪʚʝ ʩʦʩʪʘʚʣʷʶʱʝʡ 
ʪʚʦʨʯʝʩʢʦʛʦ ʘʢʪʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʈʫʙʠʥʰʪʝʡʥ ʉ.ʃ., ʇʫʰʢʠʥ ɺ.ʅ. 
ʦʧʨʝʜʝʣʠʣʠ ʦʜʥʦ ʠʟ ʚʘʞʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʝʰʝʥʠʷ ʪʚʦʨʯʝʩʢʠʭ ʟʘʜʘʯ ï 
ʜʣʠʪʝʣʴʥʫʶ ʩʦʟʥʘʪʝʣʴʥʫʶ ʠ ʨʘʮʠʦʥʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʫʙʲʝʢʪʘ, ʥʘ 
ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʡ çʚʳʟʨʝʚʘʣʦè ʠʥʪʫʠʪʠʚʥʦʝ ʨʝʰʝʥʠʝ, ʧʦʷʚʣʷʶʱʝʝʩʷ ʢʘʢ 
ʦʟʘʨʝʥʠʝ ʠ ʧʨʦʷʚʣʷʶʱʝʝʩʷ ʚ ʚʠʜʝʥʠʠ ʮʝʣʦʩʪʥʦʩʪʠ ʩʠʪʫʘʮʠʠ. ɿʘʨʫʙʝʞʥʳʝ 
ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʟʫʯʘʶʪ ʧʨʦʙʣʝʤʫ ʠʥʪʫʠʮʠʠ ʚ ʥʝʩʢʦʣʴʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: ʚ 
ʦʙʣʘʩʪʠ ʪʚʦʨʯʝʩʪʚʘ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʷʚʥʳʭ ʟʥʘʥʠʡ, 
ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʥʝʬʦʨʤʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ. 
ʋʯʠʪʳʚʘʷ ʚʩʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʟʛʣʷʜʦʚ ʥʘ ʠʥʪʫʠʮʠʶ, ʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ 
ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʥʘ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʪʚʦʨʯʝʩʢʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ 
ʧʦʷʚʣʝʥʠʝ ʥʦʚʦʛʦ ʟʥʘʥʠʷ, ʠʩʪʦʯʥʠʢ ʥʝʦʨʜʠʥʘʨʥʦʛʦ ʤʳʰʣʝʥʠʷ. ʆʥʘ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʦʟʤʦʞʥʦʩʪʴ çʩʭʚʘʪʳʚʘʥʠʷè ʯʝʣʦʚʝʯʝʩʢʠʤ ʤʦʟʛʦʤ 
ʮʝʣʴʥʦʡ ʠʩʪʠʥʥʦʡ ʩʫʪʠ ʠʟ ʦʙʱʝʡ ʩʬʝʨʳ ʠʥʬʦʨʤʘʮʠʠ ʚʥʝʟʘʧʥʳʤ ʧʨʦʨʳʚʦʤ 
ʚ ʩʦʟʥʘʥʠʝ ʧʦʩʨʝʜʩʪʚʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘʢʦʧʣʝʥʥʦʛʦ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠ 
ʯʫʚʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʧʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʧʦʜʩʢʘʟʢʠ.  

ɺʨʦʞʜʝʥʥʳ ʣʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʠʥʪʫʠʪʠʚʥʦʤʫ ʧʨʦʮʝʩʩʫ? ʉʝʛʦʜʥʷ 
ʦʪʚʝʪʠʪʴ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʦʜʥʦʟʥʘʯʥʦ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ, ʦʜʥʘʢʦ 
ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʥʘʙʣʶʜʝʥʠʷ, ʛʦʚʦʨʷʱʠʝ ʚ ʧʦʣʴʟʫ ʪʦʛʦ, ʯʪʦ ʵʪʠ ʩʧʦʩʦʙʥʦʩʪʠ 
ʧʦʜʜʘʶʪʩʷ ʨʘʟʚʠʪʠʶ. 

ʎʝʣʴ ʩʪʘʪʴʠ ï ʦʧʨʝʜʝʣʠʪʴ ʤʝʩʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʪʫʠʮʠʠ ʧʨʠ 
ʠʟʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʠ ʚ ʰʢʦʣʝ, ʚʳʷʚʠʪʴ ʝʸ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠ 
ʧʨʝʜʣʦʞʠʪʴ ʥʝʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʝʸ ʨʘʟʚʠʪʠʷ.  

ʀʟʣʦʞʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʃʦʛʠʢʘ ʠ ʠʥʪʫʠʮʠʷ, ʷʚʣʷʷʩʴ 
ʥʝʦʪʲʝʤʣʝʤʳʤʠ ʠ ʥʝʨʘʟʜʝʣʠʤʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 
ʪʚʦʨʯʝʩʪʚʘ, ʧʨʠʟʚʘʥʳ ʟʘʥʷʪʴ ʩʚʦʝ ʤʝʩʪʦ ʠ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʠ. 
çʂʦʥʝʯʥʦ, ʙʫʜʝʤ ʫʯʠʪʴʩʷ ʜʦʢʘʟʳʚʘʪʴ, ʥʦ ʪʘʢʞʝ ʫʯʠʪʴʩʷ ʜʦʛʘʜʳʚʘʪʴʩʷè, ï 
ʧʨʠʟʳʚʘʣ ɼ. ʇʦʡʘ [5, 16]. ʈʦʣʴ ʣʦʛʠʢʠ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ 
ʦʥʘ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʠʥʪʫʠʮʠʝʡ ʠ ʵʚʨʠʩʪʠʯʝʩʢʠʤʠ ʨʘʩʩʫʞʜʝʥʠʷʤʠ, 
ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʨʘʟʚʠʪʠʶ ʩʠʣʴʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʪʫʠʮʠʠ ʫʯʘʱʠʭʩʷ, ʥʘ 
ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʧʨʦʜʫʢʪʠʚʥʦ ʠʟʫʯʘʪʴ ʤʘʪʝʤʘʪʠʢʫ ʠ 
ʪʚʦʨʯʝʩʢʠ ʨʘʙʦʪʘʪʴ ʚ ʥʝʡ. çɻʣʘʚʥʘʷ ʮʝʣʴ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ ï ʵʪʦ ʨʘʟʚʠʪʴ 
ʠʟʚʝʩʪʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʫʤʘ, ʘ ʤʝʞʜʫ ʵʪʠʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʠʥʪʫʠʮʠʷ ʦʪʥʶʜʴ 
ʥʝ ʷʚʣʷʝʪʩʷ ʥʘʠʤʝʥʝʝ ʮʝʥʥʦʡè, ï ʧʠʩʘʣ ɸ. ʇʫʘʥʢʘʨʝ [6, 359]. 
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ʇʦ ʤʥʝʥʠʶ ʉ.ɸ. ɻʫʮʘʥʦʚʠʯʘ, çʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʠʥʪʫʠʮʠʷ ʩʦʩʪʦʠʪ ʚ 
ʩʧʦʩʦʙʥʦʩʪʠ ʫʯʝʥʠʢʘ ʚʠʜʝʪʴ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ, ʧʨʠ ʢʦʪʦʨʦʤ 
ʚʳʚʦʜ ʦʩʥʦʚʳʚʘʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʜʦʛʘʜʢʝ, ʯʫʚʩʪʚʝ, ʧʦʯʪʠ 
ʚʥʝʟʘʧʥʦʤ ʦʟʘʨʝʥʠʠè [2, 28]. ɸ.ɼ. ʄʳʰʢʠʩ ʠ ʇ.ɻ. ʉʘʪʴʷʥʦʚ ʦʪʤʝʯʘʣʠ, ʯʪʦ 
çʚʘʞʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʪʫʠʮʠʠ ʚ ʨʝʘʣʴʥʦʡ 
ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʷʚʣʷʶʪʩʷ: ʫʤʝʥʠʝ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʥʦʚʦʡ, ʥʝʟʥʘʢʦʤʦʡ 
ʩʠʪʫʘʮʠʠ; ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʚʠʜʝʪʴ ʚʝʨʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʚʳʙʠʨʘʪʴ ʧʫʪʠ ʠʭ 
ʧʦʣʫʯʝʥʠʷ; ʟʘʤʝʯʘʪʴ ʷʚʥʦ ʦʰʠʙʦʯʥʳʝ ʚʳʚʦʜʳè [4, 19].  

ɸʥʘʪʦʤʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʟʘʜʘʪʢʠ ʚʳʩʪʫʧʘʶʪ ʣʠʰʴ ʢʘʢ 
ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ ʠ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʢʘʞʜʳʡ 
ʯʝʣʦʚʝʢ (ʫʯʝʥʠʢ) ʦʙʣʘʜʘʝʪ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʨʝ ʪʚʦʨʯʝʩʢʠʤʠ 
ʩʧʦʩʦʙʥʦʩʪʷʤʠ. ʆʮʝʥʠʪʴ ʠ ʨʘʟʚʠʪʴ ʵʪʠ ʩʧʦʩʦʙʥʦʩʪʠ ï ʟʘʜʘʯʘ ʧʝʜʘʛʦʛʦʚ. 
ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʨʘʟʚʠʪʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʧʦʩʦʙʥʦʩʪʝʡ 
ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ. ɺʦ-ʧʝʨʚʳʭ, ʚʳʷʚʣʝʥʠʝ 
(ʜʠʘʛʥʦʩʪʠʢʘ) ʧʨʠʨʦʜʥʳʭ ʟʘʜʘʪʢʦʚ ʢ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʘʥʘʣʠʟ 
ʢʘʯʝʩʪʚʘ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʦ-ʚʪʦʨʳʭ, ʪʨʝʥʠʨʦʚʢʘ ʠ ʨʘʟʚʠʪʠʝ 
ʧʨʠʨʦʜʥʳʭ ʩʚʦʡʩʪʚ ʣʠʯʥʦʩʪʠ ʧʫʪʝʤ ʝʝ ʚʢʣʶʯʝʥʠʷ ʚ ʩʠʩʪʝʤʘʪʠʯʝʩʢʫʶ 
ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʩʧʝʮʠʘʣʠʩʪʘ (ʫʯʠʪʝʣʷ). 

ɼʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʪʫʠʮʠʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʘʥʢʝʪʳ, ʚʳʷʚʣʷʶʱʠʝ ʩʘʤʦʦʮʝʥʢʫ ʫʯʘʱʠʭʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʨʦʚʥʷ 
ʨʘʟʚʠʪʠʷ ʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʪʫʠʮʠʠ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʴʥʦ 
ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʪʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷ. 

ɸʥʢʝʪʘ ʜʣʷ ʣʠʯʥʦʩʪʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʫʯʘʱʠʭʩʷ ʜʦʣʞʥʘ ʩʦʩʪʦʷʪʴ ʠʟ 
ʚʳʩʢʘʟʳʚʘʥʠʡ, ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʪʫʠʮʠʠ ʠʣʠ 
ʝʝ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʠ ʨʝʩʧʦʥʜʝʥʪʘʤ ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ ʯʘʩʪʦ 
ʦʥʠ ʩ ʵʪʠʤ ʚʩʪʨʝʯʘʶʪʩʷ (çʥʠʢʦʛʜʘ ï ʨʝʜʢʦ ï ʠʥʦʛʜʘ ï ʯʘʩʪʦè). ʕʪʦ ʤʦʛʫʪ 
ʙʳʪʴ ʚʳʩʢʘʟʳʚʘʥʠʷ ʪʘʢʦʛʦ ʪʠʧʘ: çɺʦ ʚʨʝʤʷ ʦʙʲʷʩʥʝʥʠʷ ʤʘʪʝʨʠʘʣʘ 
ʫʯʠʪʝʣʝʤ ʧʨʝʜʫʛʘʜʳʚʘʝʰʴ ʩʣʝʜʫʶʱʠʡ ʰʘʛè; çʄʦʞʝʰʴ ʩʨʘʟʫ ʧʨʝʜʩʪʘʚʠʪʴ 
ʯʝʨʪʝʞ ʢ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʟʘʜʘʯʝè; çɼʦʣʛʦ ʧʳʪʘʝʰʴʩʷ ʨʝʰʠʪʴ ʪʨʫʜʥʫʶ 
ʟʘʜʘʯʫ, ʠ ʚʜʨʫʛ ʪʝʙʷ ʢʘʢ ʙʫʜʪʦ ʦʟʘʨʷʝʪè; çʇʨʠ ʨʝʰʝʥʠʠ ʫʨʘʚʥʝʥʠʷ 
(ʥʝʨʘʚʝʥʩʪʚʘ) ʧʨʝʜʩʪʘʚʣʷʝʰʴ, ʢʘʢ ʵʪʦ ʚʳʛʣʷʜʠʪ ʛʨʘʬʠʯʝʩʢʠè; çʀʟ 
ʥʝʩʢʦʣʴʢʠʭ ʚʘʨʠʘʥʪʦʚ ʦʪʚʝʪʦʚ ʚʳʙʠʨʘʝʰʴ, ʥʘ ʪʚʦʡ ʚʟʛʣʷʜ, ʥʘʠʙʦʣʝʝ 
ʧʦʜʭʦʜʷʱʠʡ ʠ ʫʛʘʜʳʚʘʝʰʴè ʠ ʪ.ʧ. ɼʘʥʥʘʷ ʘʥʢʝʪʘ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ 
ʚʳʷʚʠʪʴ ʩʘʤʦʦʮʝʥʢʫ ʫʯʘʱʠʭʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ ʠʭ 
ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʪʫʠʮʠʠ, ʥʦ ʠ ʦʧʨʝʜʝʣʠʪʴ çʧʨʦʙʣʝʤʥʳʝ ʟʦʥʳè ï ʪʝ 
ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʝ ʥʘʠʤʝʥʝʝ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʫʯʘʱʠʭʩʷ, 
ʯʪʦʙʳ ʚʧʦʩʣʝʜʩʪʚʠʠ ʫʜʝʣʠʪʴ ʠʤ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ. 
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ʊʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʨʝʜʝʣʠʪʴ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ 
ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʪʫʠʮʠʠ ʫʯʘʱʠʭʩʷ, ʜʦʣʞʥʳ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʨʘʞʘʪʴ ʚʩʝ 
ʝʸ ʧʨʦʷʚʣʝʥʠʷ (ʚʳʩʢʘʟʳʚʘʥʠʝ ʛʠʧʦʪʝʟ, ʙʳʩʪʨʘʷ ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʘ, 
ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʲʝʢʪʘ ʠ ʪ.ʜ.). ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʪʘʢʠʝ ʟʘʜʘʥʠʷ: 

1. ʇʦʩʪʨʦʝʥʘ ʙʘʰʝʥʢʘ ʠʟ ʪʨʝʭ ʦʜʠʥʘʢʦʚʳʭ ʠʛʨʘʣʴʥʳʭ 
ʢʫʙʠʢʦʚ. ʉʦʩʝʜʥʠʝ ʢʫʙʠʢʠ ʩʦʧʨʠʢʘʩʘʶʪʩʷ ʦʜʠʥʘʢʦʚʳʤʠ 
ʛʨʘʥʷʤʠ. ʉʢʦʣʴʢʦ ʪʦʯʝʢ ʥʘ ʩʘʤʦʡ ʥʠʞʥʝʡ ʛʨʘʥʠ? 

(A) 3 ;  (ɹ) 2;  (ɺ) 5;  (ɻ) 6;  (ɼ) 1 
2. ʏʝʤʫ ʨʘʚʥʘ ʩʫʤʤʘ ʜʚʫʭ ʯʠʩʝʣ, ʝʩʣʠ ʦʥʘ ʥʘ 6 ʙʦʣʴʰʝ ʦʜʥʦʛʦ ʠʟ 

ʵʪʠʭ ʯʠʩʝʣ ʠ ʥʘ 17 ʙʦʣʴʰʝ ʜʨʫʛʦʛʦ? ___________ 
3. ʇʨʦʠʟʚʝʜʝʥʠʝ ʯʝʪʳʨʝʭ ʨʘʟʣʠʯʥʳʭ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ ʨʘʚʥʦ 70. 

ʏʝʤʫ ʨʘʚʥʘ ʠʭ ʩʫʤʤʘ? ___________ 
4. ʂʘʢʦʡ ʦʩʪʘʪʦʢ ʦʪ ʜʝʣʝʥʠʷ ʥʘ 39 ʜʘʸʪ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʩʝʭ ʥʝʯʸʪʥʳʭ 

ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ ʦʪ 1 ʜʦ 15 ʚʢʣʶʯʠʪʝʣʴʥʦ? ___________ 
5. ʂʘʢʦʝ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʢʚʘʜʨʘʪʦʚ ʤʦʞʥʦ 

ʥʘʨʠʩʦʚʘʪʴ, ʩʦʝʜʠʥʷʷ ʪʦʯʢʠ ʥʘ ʨʠʩʫʥʢʝ ʦʪʨʝʟʢʘʤʠ? 
(A) 2;   (ɹ) 3;  (ɺ) 4;   (ɻ) 5 
6. ʅʘ ʢʘʢʦʝ ʯʠʩʣʦ ʯʘʩʪʝʡ ʥʝʣʴʟʷ ʨʘʟʜʝʣʠʪʴ ʧʣʦʩʢʦʩʪʴ ʯʝʪʳʨʴʤʷ 

ʨʘʟʣʠʯʥʳʤʠ ʧʨʷʤʳʤʠ? (A) 5; ɹ) 7;  (ɺ) 8;   (ɻ) 9;   (ɼ) 10. 
7. ɹʨʘʪ ʩ ʩʝʩʪʨʦʡ ʠʛʨʘʶʪ ʚ ʩʣʝʜʫʶʱʫʶ ʠʛʨʫ. ʆʥʠ ʧʦ ʦʯʝʨʝʜʠ 

ʜʦʩʪʘʶʪ ʩʣʠʚʳ ʠʟ ʢʦʨʟʠʥʳ, ʥʝ ʤʝʥʴʰʝ 1 ʠ ʥʝ ʙʦʣʴʰʝ 7 ʢʘʞʜʳʡ ʨʘʟ. ʅʝ 
ʨʘʟʨʝʰʘʝʪʩʷ ʙʨʘʪʴ ʩʪʦʣʴʢʦ ʞʝ ʩʣʠʚ, ʩʢʦʣʴʢʦ ʚʟʷʣ ʜʨʫʛʦʡ ʠʛʨʦʢ ʥʘ 
ʧʨʝʜʳʜʫʱʝʤ ʭʦʜʝ. ʇʨʦʠʛʨʳʚʘʝʪ ʪʦʪ, ʢʪʦ ʥʝ ʩʤʦʞʝʪ ʩʜʝʣʘʪʴ ʭʦʜ. ɺ ʥʘʯʘʣʝ 
ʠʛʨʳ ʚ ʢʦʨʟʠʥʝ ʙʳʣʦ 15 ʩʣʠʚ. ʇʝʨʚʦʡ ʭʦʜʠʪ ʩʝʩʪʨʘ. ʉʢʦʣʴʢʦ ʩʣʠʚ ʦʥʘ 
ʜʦʣʞʥʘ ʚʟʷʪʴ, ʜʝʣʘʷ ʧʝʨʚʳʡ ʭʦʜ, ʯʪʦʙʳ ʚʳʠʛʨʘʪʴ ʥʘʚʝʨʥʷʢʘ?  

(A) 7  (B) 6  (C) 4  (D) 3  (E) 1 
ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʢʘʢ ʦʜʥʦʡ ʠʟ ʮʝʣʝʡ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʥʠʝ ʧʨʦʮʝʩʩʫʘʣʴʥʦʡ ʩʪʦʨʦʥʳ ʪʚʦʨʯʝʩʢʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ.ʄ. ɹʝʭʪʝʨʝʚ ʧʠʩʘʣ ʦ ʪʦʤ, ʯʪʦ ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ ʪʚʦʨʯʝʩʢʘʷ 
ʜʝʷʪʝʣʴʥʦʩʪʴ, ʜʘʞʝ ʫ ʣʠʮ ʛʝʥʠʘʣʴʥʳʭ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʷʚʣʷʝʪʩʷ 
ʧʦʜʨʘʞʘʪʝʣʴʥʦʡ, ʯʪʦ ʪʚʦʨʯʝʩʪʚʦ ʪʨʝʙʫʝʪ ʜʣʷ ʩʚʦʝʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʝ 
ʪʦʣʴʢʦ ʧʨʠʨʦʜʥʦʡ ʦʜʘʨʝʥʥʦʩʪʠ, ʥʦ ʠ ʙʦʣʴʰʦʛʦ ʫʧʨʘʞʥʝʥʠʷ ʧʫʪʝʤ 
ʚʦʩʧʠʪʘʥʠʷ, ʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʡ ʫʤʩʪʚʝʥʥʦʡ ʨʘʙʦʪʳ, ʩʦʟʜʘʶʱʝʡ 
ʠʟʚʝʩʪʥʳʝ ʥʘʚʳʢʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʩʦʟʜʘʥʠʠ ʫʩʣʦʚʠʡ ʜʣʷ ʪʚʦʨʯʝʩʢʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ çʩʥʘʯʘʣʘ ʥʘʜʦ ʜʘʚʘʪʴ ʠʤ ʚʦʟʤʦʞʥʦʩʪʴ 
ʚʳʧʦʣʥʷʪʴ ʥʝʢʦʪʦʨʫʶ ʨʘʙʦʪʫ, ʠʤʝʷ ʦʙʨʘʟʝʮ ʜʣʷ ʧʦʜʨʘʞʘʥʠʷ, ʧʨʠʯʝʤ 
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ʦʙʨʘʟʝʮ ʥʝ ʪʦʣʴʢʦ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʥʦ ʠ ʧʨʠʝʤʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠè, ï 
ʦʪʤʝʯʘʝʪ ɺ.ɸ. ɻʫʩʝʚ [1]. 

ɿʘ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠʥʪʫʠʪʠʚʥʦ ʫʛʘʜʳʚʘʪʴ ʠʩʪʠʥʫ ʩʪʦʷʪ ʦʧʳʪ, ʟʥʘʥʠʷ, 
ʘʢʪʠʚʥʘʷ ʤʳʩʣʠʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ, ʢʘʢ ʙʳ ʚʥʝʟʘʧʥʦ 
ʧʨʘʚʠʣʴʥʦ ʨʝʰʠʪʴ ʚʦʧʨʦʩ, ʧʦʥʷʪʴ ʩʣʦʞʥʦʝ ʷʚʣʝʥʠʝ, ʧʨʝʜʩʢʘʟʘʪʴ 
ʜʘʣʴʥʝʡʰʠʡ ʭʦʜ ʩʦʙʳʪʠʡ. ʄʥʦʛʦʝ ʟʘʚʠʩʠʪ ʦʪ ʬʘʥʪʘʟʠʠ, ʥʘʙʣʶʜʘʪʝʣʴʥʦʩʪʠ, 
ʢʨʠʪʠʯʥʦʩʪʠ, ʪʚʦʨʯʝʩʢʦʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʛʦʚʦʨʠʪʴ ʦ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʩʪʠ ʠʥʪʫʠʪʠʚʥʦʛʦ ʟʥʘʥʠʷ ʤʦʞʥʦ ʪʦʣʴʢʦ ʫʩʣʦʚʥʦ, ʠʙʦ ʦʥʦ 
ʦʧʦʩʨʝʜʩʪʚʦʚʘʥʦ ʠ ʦʙʫʩʣʦʚʣʝʥʦ ʚʩʝʤ ʧʨʝʜʰʝʩʪʚʫʶʱʠʤ ʦʧʳʪʦʤ. ɿʘʧʘʩʳ 
ʟʥʘʥʠʡ ʠ ʞʠʟʥʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʟʥʘʥʠʝ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 
ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʟʘʜʘʯ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʭʘʦʪʠʯʝʩʢʦʛʦ 
ʥʘʛʨʦʤʦʞʜʝʥʠʷ, ʚ ʩʦʟʥʘʥʠʠ ʦʥʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʠ ʫʚʷʟʘʥʳ ʥʠʪʷʤʠ 
ʘʩʩʦʮʠʘʮʠʡ. ʏʝʤ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʳʩʣʝʥʥʳʭ ʩʚʷʟʝʡ ʤʳ 
ʨʘʩʧʦʣʘʛʘʝʤ, ʪʝʤ ʨʘʟʥʦʩʪʦʨʦʥʥʝʝ ʥʘʰʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʠʨʝ. ʏʝʤ ʯʘʱʝ 
ʵʪʠ ʩʚʷʟʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ, ʪʝʤ ʤʝʥʴʰʠʭ ʫʩʠʣʠʡ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ 
ʨʝʰʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʟʘʜʘʯ. 

ʇʨʠʨʦʜʘ ʠʥʪʫʠʮʠʠ ʦʩʥʦʚʘʥʘ ʥʘ ʧʦʚʪʦʨʝʥʠʠ ʫʤʦʟʘʢʣʶʯʝʥʠʡ ʢʘʢ 
ʤʳʩʣʠʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ ʥʘʚʳʢʘʤʠ ʤʳʰʣʝʥʠʷ. 
ɹʣʠʟʢʠʝ ʥʘʚʳʢʠ ʩʧʦʩʦʙʥʳ ʧʝʨʝʥʝʩʪʠʩʴ ʠ ʦʙʦʛʘʪʠʪʴʩʷ ʚ ʥʦʚʦʡ ʩʠʪʫʘʮʠʠ. 
ʊʘʢʦʡ ʧʝʨʝʥʦʩ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʠʪʴʩʷ ʙʣʘʛʦʜʘʨʷ ʘʥʘʣʦʛʠʠ. ɸʥʘʣʦʛʠʷ 
ʷʚʣʷʝʪʩʷ ʧʨʠʝʤʦʤ ʦʙʫʯʝʥʠʷ, ʦʢʘʟʳʚʘʶʱʠʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 
ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʫʙʲʝʢʪʠʚʥʳʭ ʦʙʨʘʟʦʚ ʚ ʩʦʟʥʘʥʠʠ ʫʯʘʱʠʭʩʷ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʦʙʫʯʝʥʠʠ ʪʘʢʦʛʦ ʤʝʪʦʜʘ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ, ʢʘʢ ʘʥʘʣʦʛʠʷ, 
ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʢʣʶʯʝʥʥʦʩʪʴ ʫʯʝʥʠʢʘ ʚ ʧʨʦʮʝʩʩ ʜʦʙʳʚʘʥʠʷ ʟʥʘʥʠʡ ʠ, ʢʘʢ 
ʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʙʦʣʝʝ ʜʦʩʪʫʧʥʦʝ, ʧʨʦʯʥʦʝ ʠ ʦʩʦʟʥʘʥʥʦʝ ʫʩʚʦʝʥʠʝ 
ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʪʘʢ ʢʘʢ ʯʘʩʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʳʩʣʝʥʥʳʡ ʧʝʨʝʥʦʩ 
ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʦʪ ʠʟʚʝʩʪʥʦʛʦ ʦʙʲʝʢʪʘ ʢ 
ʥʝʠʟʚʝʩʪʥʦʤʫ. ʇʦʟʚʦʣʷʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʪʘʢʦʡ ʧʝʨʝʥʦʩ, ʘʥʘʣʦʛʠʷ ʧʨʠʫʯʘʝʪ 
ʫʯʘʱʠʭʩʷ ʢ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʜʝʡʩʪʚʫʝʪ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ 
ʘʩʩʦʮʠʘʮʠʡ, ʨʘʟʚʠʚʘʝʪ ʠʭ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ. 

ʈʘʟʚʠʪʠʶ ʠʥʪʫʠʮʠʠ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʧʝʨʘʮʠʷ çʦʙʦʙʱʝʥʠʝè. 
çɺ ʦʩʥʦʚʝ ʷʚʣʝʥʠʡ ʚʥʝʟʘʧʥʦʡ ʜʦʛʘʜʢʠ ʯʘʩʪʦ ʣʝʞʠʪ ʦʙʦʙʱʝʥʠʝ ï 
ʥʝʦʩʦʟʥʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʦʙʱʠʭ ʩʧʦʩʦʙʦʚ ʜʝʡʩʪʚʠʡ (ʠʣʠ ʦʪʜʝʣʴʥʦʛʦ 
ʧʨʠʝʤʘ), ʦʙʱʠʭ ʧʨʠʥʮʠʧʦʚ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʦʙʱʠʭ 
ʩʚʦʡʩʪʚʘʭ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʩʭʝʤ, ʟʘʜʘʯè, ï 
ʦʪʤʝʯʘʝʪ ɺ.ɸ. ʂʨʫʪʝʮʢʠʡ [3]. 
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ʇʫʪʝʤ ʦʙʫʯʝʥʠʷ ʦʧʝʨʘʮʠʷʤ ʦʙʦʙʱʝʥʠʷ ʠ ʘʥʘʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʦʩʦʙʳʤ 
ʧʨʠʝʤʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʤʦʞʥʦ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʠʥʪʫʠʪʠʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 
ʤʳʰʣʝʥʠʷ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʪʚʦʨʯʝʩʢʠʭ 
ʩʧʦʩʦʙʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʠʥʪʫʠʮʠʷ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ 
ʩʪʝʧʝʥʠ ʬʦʨʤʠʨʫʝʪʩʷ ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʢʘʞʜʦʡ ʠʟ ʩʪʫʧʝʥʝʡ ʦʙʱʝʛʦ 
ʩʨʝʜʥʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʊʘʢ, ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ʜʝʪʷʤ ʧʨʝʜʣʘʛʘʶʪʩʷ 
ʟʘʜʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʫʛʘʜʘʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʠ ʧʨʦʜʦʣʞʠʪʴ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʟʘʜʘʥʠʷ, ʪʨʝʙʫʶʱʠʝ ʜʦʛʘʜʦʢ (ʥʘʧʨʠʤʝʨ, 
çʇʨʦʚʝʜʠʪʝ ʦʪʨʝʟʢʠ ʪʘʢ, ʯʪʦʙʳ ʠʟ ʜʘʥʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ʦʙʨʘʟʦʚʘʣʩʷ 
ʢʚʘʜʨʘʪ ʠ ʪʨʠ ʪʨʝʫʛʦʣʴʥʠʢʘè, çʇʨʦʚʝʜʠ ʣʠʥʠʶ ʤʝʞʜʫ ʪʨʝʫʛʦʣʴʥʠʢʘʤʠ, 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʪʦʨʦʡ ʦʥʠ ʩʠʤʤʝʪʨʠʯʥʳ ʜʨʫʛ ʜʨʫʛʫè ʠ ʪ.ʧ.). ʅʘ ʚʪʦʨʦʡ 
ʩʪʫʧʝʥʠ ʧʨʠ ʚʚʝʜʝʥʠʠ ʥʦʚʳʭ ʧʦʥʷʪʠʡ, ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʪʝʦʨʝʤ ʯʘʩʪʦ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʥʘʣʦʛʠʷ ʠ ʠʥʜʫʢʮʠʷ, ʚʩʪʨʝʯʘʶʪʩʷ ʟʘʜʘʥʠʷ, ʪʨʝʙʫʶʱʠʝ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʨʘʟʘ ʠʣʠ ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ. ʅʘ ʪʨʝʪʴʝʡ 
ʩʪʫʧʝʥʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʠʥʪʫʠʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʠ 
ʨʝʰʝʥʠʠ ʤʥʦʛʠʭ ʩʪʝʨʝʦʤʝʪʨʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʂ ʪʦʤʫ ʞʝ, ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ 
ʎʊ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʨʘʟʚʠʚʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʙʳʩʪʨʦ 
ʦʮʝʥʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪ ʠ ʟʘʤʝʯʘʪʴ ʷʚʥʦ ʦʰʠʙʦʯʥʳʝ ʚʳʚʦʜʳ. 

ʆʜʥʘʢʦ ʚʩʷ ʵʪʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʦʩʠʪ ʩʢʦʨʝʝ ʬʨʘʛʤʝʥʪʘʨʥʳʡ, ʯʝʤ 
ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ʈʘʟʚʠʪʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʪʫʠʮʠʠ ʫʯʘʱʠʭʩʷ 
ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʟʘʥʠʤʘʪʴʩʷ ʢʘʢ ʥʘ ʫʨʦʢʘʭ, ʪʘʢ ʠ ʚʦ ʚʥʝʫʨʦʯʥʦʝ ʚʨʝʤʷ ʥʘ 
ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ ʟʘʥʷʪʠʷʭ.  

ʉ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʠʥʪʫʠʮʠʷ ʢʘʢ ʢʘʯʝʩʪʚʦ 
ʣʠʯʥʦʩʪʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʩʧʦʩʦʙʥʦʩʪʝʡ: ʚʳʩʢʘʟʳʚʘʪʴ 
ʛʠʧʦʪʝʟʳ; ʙʳʩʪʨʦ ʦʮʝʥʠʚʘʪʴ (ʧʨʠʢʠʜʳʚʘʪʴ) ʨʝʟʫʣʴʪʘʪ; ʧʨʝʜʩʪʘʚʣʷʪʴ ʦʙʲʝʢʪ 
(ʛʨʘʬʠʯʝʩʢʠʡ ʦʙʨʘʟ ʠʣʠ ʤʦʜʝʣʴ); ʟʘʤʝʯʘʪʴ ʷʚʥʦ ʦʰʠʙʦʯʥʳʝ ʚʳʚʦʜʳ. ʀ 
ʧʦʵʪʦʤʫ ʚ ʢʦʤʧʣʝʢʩ ʩʨʝʜʩʪʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 
ʠʥʪʫʠʮʠʠ ʫʯʘʱʠʭʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʜʦʣʞʥʳ ʚʭʦʜʠʪʴ ʩʧʝʮʠʘʣʴʥʦ 
ʨʘʟʨʘʙʦʪʘʥʥʳʝ (ʠʣʠ ʧʦʜʦʙʨʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʯʝʙʥʠʢʦʚ ʠ 
ʩʙʦʨʥʠʢʦʚ ʟʘʜʘʯ) ʩʝʨʠʠ ʟʘʜʘʥʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʨʘʟʚʠʪʠʶ ʢʘʞʜʦʛʦ ʠʟ 
ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʢʦʤʧʦʥʝʥʪʦʚ ʩʧʦʩʦʙʥʦʩʪʝʡ. 

ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʟʘʜʘʥʠʷ 4 ʪʠʧʦʚ. 
1 ʪʠʧ. ɺʳʩʢʘʟʳʚʘʥʠʝ ʛʠʧʦʪʝʟ 
1.1. ʇʨʦʚʝʜʝʥʠʝ ʨʘʩʩʫʞʜʝʥʠʡ ʧʦ ʘʥʘʣʦʛʠʠ. (ʅʘʧʨʠʤʝʨ, ʟʥʘʷ ʧʨʠʟʥʘʢ 

ʜʝʣʠʤʦʩʪʠ ʥʘ 3, ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʠʟʥʘʢ ʜʝʣʠʤʦʩʪʠ ʥʘ 9). 
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1.2. ʇʨʦʚʝʜʝʥʠʝ ʨʘʩʩʫʞʜʝʥʠʡ ʧʦ ʠʥʜʫʢʮʠʠ ʠʣʠ ʧʫʪʝʤ ʦʙʦʙʱʝʥʠʷ. ( 
ɿʘʜʘʥʠʷ, ʛʜʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʯʘʩʪʥʳʭ ʧʨʠʤʝʨʦʚ ʧʦʜʤʝʯʘʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, 
çʦʪʢʨʳʚʘʝʪʩʷè ʬʦʨʤʫʣʘ, ʪʝʦʨʝʤʘ ʠ ʪ.ʧ.) 

2 ʪʠʧ. ɹʳʩʪʨʘʷ ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʘ  
2.1. ʋʩʪʥʘʷ ʧʨʠʢʠʜʢʘ ʦʪʚʝʪʘ (ʅʘʧʨʠʤʝʨ, ʚʳʯʠʩʣʠʪʴ Ѝρυφςυ, ʛʜʝ  

ʘ Í Z ʇʨʠʢʠʜʢʦʡ ʫʩʪʘʥʘʚʣʠʚʘʝʤ, ʯʪʦ 20< ʘ < 30, (ʪ.ʢ. 203= 8000,  
303 = 27000), ʥʦ ʧʦʩʢʦʣʴʢʫ ʘ3 ʦʢʘʥʯʠʚʘʝʪʩʷ ʥʘ 5, ʪʦ ʦʪʚʝʪʦʤ ʤʦʞʝʪ ʙʳʪʴ 
ʣʠʰʴ ʘ = 25) 

2.2. ɿʘʜʘʯʠ ʥʘ ʦʮʝʥʢʫ ʠ ʥʘʭʦʞʜʝʥʠʝ ʮʝʣʦʡ ʯʘʩʪʠ ʢʦʨʥʝʡ (ʅʘʧʨʠʤʝʨ, 
ʮʝʣʘʷ ʯʘʩʪʴ Ѝυυυ ʨʘʚʥʘ 2, ʧʦʩʢʦʣʴʢʫ 26< 555 <36) 

3 ʪʠʧ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʲʝʢʪʘ 
3.1. çʂʘʯʝʩʪʚʝʥʥʳʝè ʚʦʧʨʦʩʳ, ʦʪʚʝʪʳ ʥʘ ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ 

ʥʝʬʦʨʤʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʙʳʩʪʨʳʭ ʦʮʝʥʦʢ, ʧʨʠʢʠʜʦʢ, ʩʨʘʚʥʝʥʠʡ, ʜʦʛʘʜʦʢ. 
(ʅʘʧʨʠʤʝʨ, çʄʦʞʥʦ ʣʠ ʠʟʤʝʨʠʪʴ ʣʫʯ?è, çʄʦʞʝʪ ʣʠ ʪʨʝʫʛʦʣʴʥʠʢ ʙʳʪʴ 
ʥʝʚʳʧʫʢʣʳʤ?è ʠ ʪ.ʧ.) 

3.2. ʋʨʘʚʥʝʥʠʷ ʠ ʥʝʨʘʚʝʥʩʪʚʘ, ʧʨʠ ʨʝʰʝʥʠʠ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ʛʨʘʬʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. (ʅʘʧʨʠʤʝʨ, ʨʝʰʝʥʠʝ ʥʝʨʘʚʝʥʩʪʚʘ 4 ï x2  ᷄3x᷄ 
ʧʨʦʩʪʦ ʠ ʦʯʝʚʠʜʥʦ, ʝʩʣʠ ʧʨʝʜʩʪʘʚʠʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʛʨʘʬʠʢʦʚ ʜʘʥʥʳʭ 
ʬʫʥʢʮʠʡ.) 

3.3. ɿʘʜʘʯʠ, ʛʜʝ ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʢ ʚʳʨʘʞʝʥʠʷ. (ʅʘʧʨʠʤʝʨ, 

ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʢ ʚʳʨʘʞʝʥʠʷ  ɀ .)  

4 ʪʠʧ. ɺʳʙʦʨ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ 
4.1. ʊʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ ʚʳʙʦʨ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ ʚ 

ʟʘʜʘʯʘʭ ʩ ʨʘʟʤʝʨʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ (ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʘ, b ʠ ʩ ï ʨʘʟʤʝʨʥʳʝ ʜʣʠʥʳ 
ʠ, ʢʘʢ ʟʥʘʯʝʥʠʝ ʦʙʲʝʤʘ ʬʠʛʫʨʳ ʩ ʜʘʥʥʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ, ʧʨʝʜʣʘʛʘʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʚʳʨʘʞʝʥʠʷ V = , V = , V = , V =   , ʪʦ ʩʨʝʜʠ 

ʧʨʝʜʣʦʞʝʥʥʳʭ ʦʪʚʝʪʦʚ ʚʝʨʥʳʤ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʣʠʰʴ ʚʪʦʨʦʡ.) 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʫʯʘʱʠʭʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʦʟʜʘʥʠʝ ʮʝʣʦʩʪʥʦʡ 
ʩʠʩʪʝʤʳ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ (ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, 
ʪʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷ, ʫʯʝʙʥʳʝ ʟʘʜʘʥʠʷ ʠ ʜʨ.), ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ 
ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʪʫʠʮʠʠ ʢʘʢ ʪʚʦʨʯʝʩʢʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʧʨʠ 
ʠʟʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʠ. 

ɺ ʨʘʤʢʘʭ ʦʪʨʘʩʣʝʚʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ çʉʦʚʨʝʤʝʥʥʘʷ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘè ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ 
ʟʘʥʷʪʠʡ çʋʛʘʜʘʡ ʠ ʜʦʢʘʞʠè, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 
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ʠʥʪʫʠʮʠʠ ʫʯʘʱʠʭʩʷ, ʘ ʪʘʢʞʝ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ 
ʨʝʢʦʤʝʥʜʘʮʠʠ ʢ ʥʝʡ. ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʯʘʱʠʭʩʷ 9 
ʢʣʘʩʩʦʚ ʠ ʨʘʩʩʯʠʪʘʥʘ ʥʘ 34 ʯʘʩʘ ʫʯʝʙʥʦʛʦ ʚʨʝʤʝʥʠ. ʆʥʘ ʩʦʩʪʘʚʣʝʥʘ ʩ 
ʫʯʝʪʦʤ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʜʣʷ ʫʯʨʝʞʜʝʥʠʡ, 
ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʣʫʯʝʥʠʝ ʦʙʱʝʛʦ ʩʨʝʜʥʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʠ ʨʷʜ ʪʝʤ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʤʳʢʘʝʪ ʢ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʘʢʮʝʥʪ 
ʩʪʘʚʠʪʩʷ ʥʘ ʪʦʤ ʤʘʪʝʨʠʘʣʝ, ʢʦʪʦʨʳʡ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʝʥ ʜʣʷ ʨʘʟʚʠʪʠʷ 
ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʪʫʠʮʠʠ.  

ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʳʭ ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ ʟʘʥʷʪʠʡ 
ʫʯʘʱʠʝʩʷ ʦʚʣʘʜʝʶʪ ʩʣʝʜʫʶʱʠʤʠ ʩʧʦʩʦʙʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʚʳʜʚʠʛʘʪʴ 
ʛʠʧʦʪʝʟʳ ʠ ʜʦʢʘʟʳʚʘʪʴ ʠʭ; ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʨʘʬʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʠ 
ʨʝʰʝʥʠʠ ʫʨʘʚʥʝʥʠʡ ʠ ʥʝʨʘʚʝʥʩʪʚ; ʧʨʝʜʚʠʜʝʪʴ ʚʝʨʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, 
ʚʳʙʠʨʘʪʴ ʧʫʪʠ ʠʭ ʧʦʣʫʯʝʥʠʷ; ʚʳʙʠʨʘʪʴ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ ʚ ʟʘʜʘʯʘʭ ʩ 
ʨʘʟʤʝʨʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ; ʟʘʤʝʯʘʪʴ ʷʚʥʦ ʦʰʠʙʦʯʥʳʝ ʚʳʚʦʜʳ. ʕʪʦ ʧʦʟʚʦʣʠʪ 
ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʪʫʠʮʠʠ ʠ ʨʘʟʚʠʪʴ ʪʚʦʨʯʝʩʢʠʝ 
ʩʧʦʩʦʙʥʦʩʪʠ ʫʯʘʱʠʭʩʷ.  

ɺʳʚʦʜʳ. 
1. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʠʥʪʫʠʮʠʷ ï ʵʪʦ ʪʚʦʨʯʝʩʢʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. 
2. ʊʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʤʦʞʥʦ ʠ ʥʫʞʥʦ ʨʘʟʚʠʚʘʪʴ. 
3. ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʨʘʟʚʠʪʠʠ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ: ʚʦ-ʧʝʨʚʳʭ, ʚʳʷʚʣʝʥʠʝ 
(ʜʠʘʛʥʦʩʪʠʢʫ), ʚʦ-ʚʪʦʨʳʭ, ʪʨʝʥʠʨʦʚʢʫ ʠ ʨʘʟʚʠʪʠʝ ʧʨʠʨʦʜʥʳʭ ʩʚʦʡʩʪʚ 
ʣʠʯʥʦʩʪʠ ʧʫʪʝʤ ʝʝ ʚʢʣʶʯʝʥʠʷ ʚ ʩʠʩʪʝʤʘʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʜ 
ʨʫʢʦʚʦʜʩʪʚʦʤ ʩʧʝʮʠʘʣʠʩʪʘ. 

4. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʠʥʪʫʠʮʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʘʭ 
ʩʧʦʩʦʙʥʦʩʪʝʡ: ʚʳʩʢʘʟʳʚʘʪʴ ʛʠʧʦʪʝʟʳ; ʙʳʩʪʨʦ ʦʮʝʥʠʚʘʪʴ (ʧʨʠʢʠʜʳʚʘʪʴ) 
ʨʝʟʫʣʴʪʘʪ; ʧʨʝʜʩʪʘʚʣʷʪʴ ʦʙʲʝʢʪ (ʛʨʘʬʠʯʝʩʢʠʡ ʦʙʨʘʟ ʠʣʠ ʤʦʜʝʣʴ); ʟʘʤʝʯʘʪʴ 
ʷʚʥʦ ʦʰʠʙʦʯʥʳʝ ʚʳʚʦʜʳ. ʇʦʵʪʦʤʫ ʚ ʢʦʤʧʣʝʢʩ ʩʨʝʜʩʪʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 
ʨʘʟʚʠʪʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʪʫʠʮʠʠ ʫʯʘʱʠʭʩʷ, ʜʦʣʞʥʳ ʚʭʦʜʠʪʴ ʟʘʜʘʥʠʷ, 
ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʨʘʟʚʠʪʠʶ ʢʘʞʜʦʛʦ ʠʟ ʫʢʘʟʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

5. ɼʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʪʫʠʮʠʠ ʫʯʘʱʠʭʩʷ ʤʦʛʫʪ ʙʳʪʴ 
ʧʨʝʜʣʦʞʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʘʥʢʝʪʳ (ʩʘʤʦʦʮʝʥʢʘ) ʠ ʪʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷ. 

6. ʈʘʟʚʠʪʠʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʪʫʠʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ 
ʚʥʠʤʘʥʠʝ ʢʘʢ ʥʘ ʫʨʦʢʘʭ, ʪʘʢ ʠ ʚʦ ʚʥʝʫʨʦʯʥʦʝ ʚʨʝʤʷ ʥʘ ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ 
ʟʘʥʷʪʠʷʭ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ ʟʘʥʷʪʠʡ ʤʦʞʝʪ ʙʳʪʴ 
ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʧʨʦʛʨʘʤʤʘ çʋʛʘʜʘʡ ʠ ʜʦʢʘʞʠè, ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʠ 
ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʢ ʥʝʡ. 
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ʋ ʩʪʘʪʪʽ ʽʥʪʫʾʮʽʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʪʚʦʨʯʽ ʟʜʽʙʥʦʩʪʽ. ɺʠʟʥʘʯʘʶʪʴʩʷ 
ʢʦʤʧʦʥʝʥʪʠ ʟʜʽʙʥʦʩʪʝʡ ʦʩʦʙʠʩʪʦʩʪʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʤʘʪʝʤʘʪʠʯʥʫ ʽʥʪʫʾʮʽʶ, ʽ 
ʥʘʚʦʜʠʪʴʩʷ ʩʠʩʪʝʤʘ ʟʘʚʜʘʥʴ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʦʞʥʦʤʫ ʟ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 
ʇʨʦʧʦʥʫʶʪʴʩʷ ʜʝʷʢʽ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʷʚʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ 
ʤʘʪʝʤʘʪʠʯʥʦʾ ʽʥʪʫʾʮʽʾ ʫʯʥʽʚ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʥʪʫʾʮʽʷ, ʪʚʦʨʯʽ ʟʜʽʙʥʦʩʪʽ, ʬʘʢʫʣʴʪʘʪʠʚʥʽ ʟʘʥʷʪʪʷ, 
ʜʽʘʛʥʦʩʪʠʢʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʽʥʪʫʾʮʽʾ. 

SUMMARY 
In the article the intuition is considered as creative ability. The components of abilities 

that characterize mathematical intuition are defined. These components are taken as a basis the 
tasks directed to development of mathematical intuition of student. Some practical 
recommendations on identifying and developing students' mathematical intuition are offered.  

Key words: intuition, creative capabilities, optional employments, diagnostics of 
mathematical intuition. 

 
 

ʋɼʂ 51:373.5(47+57)ç1964/1978è 
ɽ. ɽ. ʈʝʰʝʪʦʚʘ 

ʊʘʚʨʽʡʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ʂʆʃʄʆɻʆʈɯɺʉʔʂɸ ʈɽʌʆʈʄɸ ʄɸʊɽʄɸʊʀʏʅʆɰ ʆʉɺɯʊʀ: 
ʇɽɼɸɻʆɻɯʏʅɯ ɸʉʇɽʂʊʀ 

 

ʋ ʩʪʘʪʪʽ ʚʠʟʥʘʯʝʥʦ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʢʦʥʮʝʧʮʽʶ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ, ʱʦ 
ʙʫʣʘ ʟʘʧʨʦʚʘʜʞʝʥʘ ʨʝʬʦʨʤʦʶ ʨʘʜʷʥʩʴʢʦʾ ʩʝʨʝʜʥʴʦʾ ʰʢʦʣʠ ʫ 1970-ʭ ʨʨ. 
ʉʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʧʦʛʣʷʜʠ ɸ. ʂʦʣʤʦʛʦʨʦʚʘ, ʚʠʜʘʪʥʦʛʦ ʚʯʝʥʦʛʦ ʪʘ ʽʜʝʦʣʦʛʘ ʮʽʻʾ 
ʨʝʬʦʨʤʠ, ʥʘ ʨʦʣʴ ʤʘʪʝʤʘʪʠʢʠ ʚ ʩʠʩʪʝʤʽ ʟʘʛʘʣʴʥʦʾ ʦʩʚʽʪʠ ʪʘ ʚ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʝʬʦʨʤʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ, ʧʨʦʛʨʘʤʘ ʟ ʤʘʪʝʤʘʪʠʢʠ, 
ʢʦʥʮʝʧʮʽʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʅʠʥʽ ʚ ʋʢʨʘʾʥʽ, ʷʢ ʽ ʚʩʴʦʤʫ ʩʚʽʪʽ, ʚʠʷʚʣʝʥʦ 
ʪʝʥʜʝʥʮʽʶ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ. ʏʝʨʝʟ ʮʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 
ʟʚʝʨʥʝʥʥʷ ʜʦ ʚʠʚʯʝʥʥʷ ʽʩʪʦʨʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʧʨʦʚʝʜʝʥʥʷ ʨʝʬʦʨʤ ʫ ʮʘʨʠʥʽ 
ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʮʽ. ɿʦʢʨʝʤʘ, ʟʥʘʯʥʠʡ ʽʥʪʝʨʝʩ ʚʠʢʣʠʢʘʶʪʴ ʟʤʽʥʠ, ʚʥʝʩʝʥʽ 
ʫ ʚʠʢʣʘʜʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʷʢ ʧʨʝʜʤʝʪʘ ʩʝʨʝʜʥʴʦʾ ʰʢʦʣʠ ʧʨʦʪʷʛʦʤ  
1960ï1970-ʭ ʨʨ. ʋ ʉʈʉʈ ʪʦʜʽ ʜʦ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʟʘʣʫʯʘʣʠʩʷ ʚʩʽ ʰʘʨʠ 
ʤʘʪʝʤʘʪʠʯʥʦʾ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ï ʚʽʜ ʧʨʦʬʝʩʦʨʽʚ ʽ ʘʢʘʜʝʤʽʢʽʚ ʜʦ ʚʯʠʪʝʣʽʚ. 
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ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʦʙʣʝʤʘʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʝʬʦʨʤʠ 
ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ 1960-1970-ʭ ʨʨ. ʧʨʠʩʚʷʯʫʚʘʣʠ ʩʪʘʪʪʽ ʪʘʢʽ ʚʠʜʘʪʥʽ 
ʤʘʪʝʤʘʪʠʢʠ, ʷʢ ɸ.ʄ. ʂʦʣʤʦʛʦʨʦʚ, ʆ.ɯ. ʄʘʨʢʫʰʝʚʠʯ, ʅ.ʗ. ɺʽʣʝʥʢʽʥ, 
ɹ.ɺ. ɻʥʝʜʝʥʢʦ, ʈ.ʉ. ʏʝʨʢʘʩʦʚ ʪʘ ʽʥʰʽ. ɸʥʘʣʽʟ ʽ ʢʨʠʪʠʢʘ ʮʽʻʾ ʨʝʬʦʨʤʠ 
ʨʦʟʢʨʠʪʽ ʚ ʨʦʙʦʪʘʭ ɯ.ʌ. ʊʝʩʣʝʥʢʘ, ʃ.ɺ. ʂʘʥʪʦʨʦʚʠʯʘ, ʉ.ʃ.ʉʦʙʦʣʝʚʘ,  
ʃ.ʉ. ʇʦʥʪʨʷʛʽʥʘ, ʖ.ʄ. ʂʦʣʷʛʽʥʘ, ɸ.ɯ. ɺʝʨʯʝʥʢʘ, ʅ.ɸ. ʂʫʨʜʶʤʦʚʦʾ ʪʘ 
ʽʥʰʠʭ. ɺ ʋʢʨʘʾʥʽ ʧʠʪʘʥʥʷ ʚʠʢʣʘʜʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʟʘ ʧʨʦʛʨʘʤʦʶ ʨʝʬʦʨʤʠ 
ʨʦʟʨʦʙʣʷʣʠ ɻ.ʇ. ɹʝʚʟ, ʆ.ʉ. ɼʫʙʽʥʯʫʢ, ʆ.ʌ. ʉʝʤʝʥʦʚʠʯ, ɿ.ɯ. ʉʣʝʧʢʘʥʴ,  
ɯ.ʌ. ʊʝʩʣʝʥʢʦ. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʫʯʘʩʪʴ ʞʫʨʥʘʣʫ çʄʘʪʝʤʘʪʠʢʘ ʚ ʰʢʦʣʝè ʪʘ 
ʡʦʛʦ ʛʦʣʦʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ʈ.ʉ. ʏʝʨʢʘʩʦʚʘ ʚ ʦʩʚʽʪʣʝʥʥʽ ʨʦʙʦʪʠ ʢʦʤʽʩʽʾ ʟ 
ʧʨʦʚʝʜʝʥʥʷ ʮʽʻʾ ʨʝʬʦʨʤʠ. ɹʽʣʴʰʽʩʪʴ ʟ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ 
ʘʢʮʝʥʪʫʶʪʴ ʫʚʘʛʫ ʥʘ ʧʨʝʜʤʝʪʥʦʤʫ ʟʤʽʩʪʽ ʰʢʽʣʴʥʦʾ ʤʘʪʝʤʘʪʠʢʠ. ʆʜʥʘʢ 
ʥʽʭʪʦ ʟ ʥʠʭ ʥʝ ʚʠʟʥʘʯʘʻ, ʷʢʘ ʽʜʝʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʧʦʢʣʘʜʝʥʘ ʚ ʦʩʥʦʚʫ 
ʨʝʬʦʨʤʠ 1970-ʭ ʨʨ., ʷʢʫ ʨʦʣʴ ʚʦʥʘ ʥʘʜʘʚʘʣʘ ʤʘʪʝʤʘʪʠʮʽ ʚ ʩʠʩʪʝʤʽ ʟʘʛʘʣʴʥʦʾ 
ʦʩʚʽʪʠ ʪʘ ʚ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ. ɼʫʤʘʻʪʴʩʷ, ʱʦ ʟôʷʩʫʚʘʪʠ ʮʝ ʥʝʦʙʭʽʜʥʦ, 
ʦʩʢʽʣʴʢʠ ʥʝ ʪʽʣʴʢʠ ʩʦʮʽʘʣʴʥʝ ʟʘʤʦʚʣʝʥʥʷ ʪʘ ʧʦʪʨʝʙʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʥʘʫʢʠ, 
ʘʣʝ ʽ ʧʝʜʘʛʦʛʽʯʥʽ ʽʜʝʾ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʝ, ʷʢ ʥʘʚʯʘʶʪʴ ʤʘʪʝʤʘʪʠʮʽ ʚ 
ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʡ ʰʢʦʣʽ. 

ʄʝʪʘ ʩʪʘʪʪʽ ï ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʢʦʥʮʝʧʮʽʶ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ, 
ʨʝʘʣʽʟʦʚʘʥʦʾ ʚ ʭʦʜʽ ʨʝʬʦʨʤʠ ʨʘʜʷʥʩʴʢʦʾ ʩʝʨʝʜʥʴʦʾ ʰʢʦʣʠ 1970-ʭ ʨʨ., ʪʘ 
ʟôʷʩʫʚʘʪʠ, ʷʢʝ ʟʥʘʯʝʥʥʷ ʥʘʜʘʚʘʣʘ ʮʷ ʨʝʬʦʨʤʘ ʤʘʪʝʤʘʪʠʮʽ ʷʢ ʟʘʩʦʙʫ 
ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ ʚ ʧʨʦʮʝʩʽ ʟʘʛʘʣʴʥʦʾ ʦʩʚʽʪʠ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʅʘ ʧʦʯʘʪʢʫ 1950-ʭ ʨʨ. ʫ ʧʨʦʚʽʜʥʠʭ 
ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʧʦʯʘʣʠ ʫʩʚʽʜʦʤʣʶʚʘʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ 
ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ, ʟʙʣʠʞʝʥʥʷ ʡʦʛʦ ʟ ʽʜʝʷʤʠ ʪʘ ʤʝʪʦʜʘʤʠ 
ʩʫʯʘʩʥʦʾ ʥʘʫʢʠ ʯʝʨʝʟ ʧʦʚʩʶʜʥʫ ʤʘʪʝʤʘʪʠʟʘʮʽʶ ʥʘʫʢʠ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ. 
ʇʠʪʘʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʰʢʽʣʴʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʦʙʛʦʚʦʨʶʚʘʣʠʩʷ ʥʘ 
ʤʽʞʥʘʨʦʜʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʢʦʥʛʨʝʩʘʭ. ʅʘ ʄʽʞʥʘʨʦʜʥʦʤʫ ʢʦʥʛʨʝʩʽ 
ʤʘʪʝʤʘʪʠʢʽʚ 1954 ʨ. (ɸʤʩʪʝʨʜʘʤ) ʄʽʞʥʘʨʦʜʥʘ ʢʦʤʽʩʽʷ ʟ ʤʘʪʝʤʘʪʠʯʥʦʾ 
ʦʩʚʽʪʠ ʟʘʧʨʦʧʦʥʫʚʘʣʘ ʨʘʜʠʢʘʣʴʥʦ ʧʝʨʝʙʫʜʫʚʘʪʠ ʰʢʽʣʴʥʠʡ ʢʫʨʩ 
ʤʘʪʝʤʘʪʠʢʠ, ʚʢʣʶʯʠʚʰʠ ʫ ʥʴʦʛʦ ʧʦʥʷʪʪʷ ʤʥʦʞʠʥʠ, ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʘ 
ʩʪʨʫʢʪʫʨʠ. ʅʘ ʄʽʞʥʦʨʦʜʥʦʤʫ ʢʦʥʛʨʝʩʽ ʤʘʪʝʤʘʪʠʢʽʚ 1962 ʨ. (ʉʪʦʢʛʦʣʴʤ) 
ʚʽʜʟʥʘʯʘʣʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʢʨʘʾʥ ʧʨʦʧʦʥʫʻ ʤʦʜʝʨʥʽʟʫʚʘʪʠ ʤʦʚʫ ʪʘ 
ʧʽʟʥʘʚʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ, ʨʦʟʰʠʨʠʪʠ ʟʤʽʩʪ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʤʘʪʝʤʘʪʠʯʥʠʭ 
ʜʠʩʮʠʧʣʽʥ: ʚʚʝʩʪʠ ʚ ʥʠʭ ʝʣʝʤʝʥʪʠ ʪʝʦʨʽʾ ʤʥʦʞʠʥ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʣʦʛʽʢʠ, 
ʧʦʥʷʪʪʷ ʩʫʯʘʩʥʦʾ ʘʣʛʝʙʨʠ, ʧʦʯʘʪʢʦʚʽ ʚʽʜʦʤʦʩʪʽ ʟ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʪʘ 
ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ [1, 79-80]. ʈʝʢʦʤʝʥʜʘʮʽʾ ʄʽʞʥʘʨʦʜʥʦʾ ʩʝʩʽʾ ʟ 



ʇʝʜʘʛʦʛʽʯʥʽ ʥʘʫʢʠ: ʪʝʦʨʽʷ, ʽʩʪʦʨʽʷ, ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, 2010, ˉ2(4)  

73 

ʧʨʦʙʣʝʤ ʚʠʢʣʘʜʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʰʢʦʣʽ (ɸʬʽʥʠ, 1963 ʨ.), ʚʢʘʟʫʚʘʣʠ ʥʘ ʪʝ, 
ʱʦ ʟʘʩʘʜʘʤʠ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ ʻ ʧʦʥʷʪʪʷ ʤʥʦʞʠʥʠ, ʚʽʜʥʦʰʝʥʥʷ, 
ʬʫʥʢʮʽʾ, ʥʘʛʦʣʦʰʫʚʘʣʠ, ʱʦ ʥʘʚʯʘʥʥʷ ʤʘʻ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʥʘ ʽʜʝʶ 
ʤʘʪʝʤʘʪʠʯʥʠʭ ʩʪʨʫʢʪʫʨ ʷʢ ʧʨʦʚʽʜʥʦʛʦ ʧʨʠʥʮʠʧʫ ʚʠʢʣʘʜʘʥʥʷ. ʅʘ ʧʦʯʘʪʢʫ 
1970-ʭ ʨʨ. ʮʽ ʽʜʝʾ ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʚʘʣʠ ʚ ʩʝʨʝʜʥʽʭ ʰʢʦʣʘʭ ʌʨʘʥʮʽʾ, 
ɸʥʛʣʽʾ, ɹʝʣʴʛʽʾ, ʉʐɸ ʽ ʂʘʥʘʜʠ. ʅʘʧʨʠʢʽʥʮʽ 1964 ʨ. ʫ ʈʘʜʷʥʩʴʢʦʤʫ ʉʦʶʟʽ 
ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʩʧʽʣʴʥʫ ʂʦʤʽʩʽʶ ɸʅ ʉʈʉʈ ʽ ɸʇʅ ʉʈʉʈ ʟ ʚʠʟʥʘʯʝʥʥʷ ʟʤʽʩʪʫ 
ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. ʄʘʪʝʤʘʪʠʯʥʫ ʩʝʢʮʽʶ ʮʽʻʾ ʢʦʤʽʩʽʾ ʦʯʦʣʶʚʘʣʠ ʘʢʘʜʝʤʽʢʠ 
ɸ.ʄ. ʂʦʣʤʦʛʦʨʦʚ ʽ ʆ.ɯ. ʄʘʨʢʫʰʝʚʠʯ ï ʘʢʪʠʚʥʽ ʧʨʠʙʽʯʥʠʢʠ ʨʝʬʦʨʤʠ ʪʘ 
ʧʦʩʪʽʡʥʽ ʫʯʘʩʥʠʢʠ ʤʽʞʥʘʨʦʜʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ ʟ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʢʽʥʮʷ 
1960-ʭ ï ʧʦʯʘʪʢʫ 1970-ʭ ʨʨ. [7, 29]. 

ʋ 1966 ʛ. ʚ ʉʈʉʈ ʚʚʝʣʠ ʚʩʝʟʘʛʘʣʴʥʫ ʩʝʨʝʜʥʶ ʦʩʚʽʪʫ, ʷʢʫ ʚʠʛʦʣʦʩʠʣʠ 
ʥʝ ʪʽʣʴʢʠ ʱʘʙʣʝʤ ʜʦ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʘʣʝ ʡ ʟʘʚʝʨʰʝʥʦʶ ʦʩʚʽʪʦʶ ʥʘ ʚʩʝ ʞʠʪʪʷ. 
ʄʝʪʫ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʚʽʜʪʝʧʝʨ ʚʠʟʥʘʯʘʣʠ ʰʠʨʦʢʦ ï ʷʢ ʚʩʝʙʽʯʥʠʡ ʽ 
ʛʘʨʤʦʥʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ, ʬʦʨʤʫʚʘʥʥʷ ʥʘʫʢʦʚʦʛʦ ʩʚʽʪʦʛʣʷʜʫ ʪʘ 
ʟʜʘʪʥʦʩʪʽ ʜʦ ʩʘʤʦʦʩʚʽʪʠ. ʄʘʪʝʤʘʪʠʢʘ ʷʢ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʫʩʽʭ 
ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ʟ ʮʽʻʾ ʪʦʯʢʠ ʟʦʨʫ ʥʘʙʫʣʘ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʚ 
ʟʘʛʘʣʴʥʽʡ ʦʩʚʽʪʽ ʦʩʦʙʠʩʪʦʩʪʽ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʤʘʣʘ ʧʦʩʽʩʪʠ ʦʜʥʝ ʟ ʧʝʨʰʠʭ 
ʤʽʩʮʴ ʫ ʩʠʩʪʝʤʽ ʰʢʽʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ.  

ʂʦʤʽʩʽʷ ʟ ʚʠʟʥʘʯʝʥʥʷ ʟʤʽʩʪʫ ʦʩʚʽʪʠ ʨʦʟʨʦʙʠʣʘ ʥʦʚʠʡ ʥʘʚʯʘʣʴʥʠʡ ʧʣʘʥ 
ʩʝʨʝʜʥʴʦʾ ʰʢʦʣʠ. ɿʛʽʜʥʦ ʟ ʥʠʤ, ʧʦʯʘʪʢʦʚʫ ʦʩʚʽʪʫ ʩʢʦʨʦʪʠʣʠ ʜʦ ʪʨʴʦʭ ʨʦʢʽʚ, 
ʘ ʟ IV-ʛʦ ʢʣʘʩʫ ʚʧʨʦʚʘʜʞʫʚʘʣʠ ʧʨʝʜʤʝʪʥʝ ʚʠʢʣʘʜʘʥʥʷ. ʋ VIIïX ʢʣʘʩʘʭ 
ʟʥʘʯʥʠʡ ʯʘʩ ʚʽʜʚʦʜʠʣʠ ʥʘ ʬʘʢʫʣʴʪʘʪʠʚʥʽ ʟʘʥʷʪʪʷ ʟʘ ʚʠʙʦʨʦʤ ʫʯʥʽʚ, ʱʦ, ʥʘ 
ʜʫʤʢʫ ɸ.ʄ. ʂʦʣʤʦʛʦʨʦʚʘ, ʻ çʥʝʦʙʭʽʜʥʠʤ ʜʦʜʘʪʢʦʤ ʜʦ ʧʽʜʢʨʝʩʣʝʥʦ 
ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʛʦ ʭʘʨʘʢʪʝʨʫ ʟʘʛʘʣʴʥʦʛʦ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ ʚ ʩʪʘʨʰʠʭ 
ʢʣʘʩʘʭè [6, 9]. ʅʘʜ ʨʦʟʨʦʙʢʦʶ ʪʝʤʘʪʠʢʠ ʽ ʟʤʽʩʪʫ ʬʘʢʫʣʴʪʘʪʠʚʥʠʭ ʟʘʥʷʪʴ 
ʧʨʘʮʶʚʘʣʠ ɹ.ɺ. ɻʥʝʜʝʥʢʦ, ɯ.ɻ. ɾʫʨʙʝʥʢʦ, ɸ.ʄ. ʂʦʣʤʦʛʦʨʦʚ, 
ʆ.ɯ. ʄʘʨʢʫʰʝʚʠʯ, ɺ.ʄ. ʄʦʥʘʭʦʚ. ʈʦʟʨʦʙʢʦʶ ʥʦʚʦʾ ʧʨʦʛʨʘʤʠ ʟ ʤʘʪʝʤʘʪʠʢʠ 
ʜʣʷ ʧʦʯʘʪʢʦʚʠʭ ʢʣʘʩʽʚ ʢʝʨʫʚʘʚ ɯ.ʂ. ɸʥʜʨʦʥʦʚ, ʘ ʜʣʷ ʩʝʨʝʜʥʽʭ ʽ ʩʪʘʨʰʠʭ 
ʢʣʘʩʽʚ ï ɸ.ʄ. ʂʦʣʤʦʛʦʨʦʚ. ʋ 1966 ʨ. ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʦʙʛʦʚʦʨʝʥʥʷ ʧʝʨʰʦʛʦ 
ʚʘʨʽʘʥʪʫ ʧʨʦʝʢʪʫ ʧʨʦʛʨʘʤʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʮʽ, ʫ ʷʢʦʤʫ ʚʟʷʣʠ ʫʯʘʩʪʴ 
ʚʯʠʪʝʣʽ, ʧʨʘʮʽʚʥʠʢʠ ʽʥʩʪʠʪʫʪʽʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʚʯʠʪʝʣʽʚ ʽ ʧʝʜʘʛʦʛʽʯʥʠʭ 
ʽʥʩʪʠʪʫʪʽʚ, ʚʠʢʣʘʜʘʯʽ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʪʘ ʧʨʝʜʩʪʘʚʥʠʢʠ ɸʅ ʉʈʉʈ. ɹʽʣʴʰʽʩʪʴ 
ʾʭʥʽʭ ʧʦʙʘʞʘʥʴ ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ ʚ ʧʦʜʘʣʴʰʽʡ ʨʦʙʦʪʽ ʥʘʜ ʧʨʦʛʨʘʤʦʶ. ʋ 1967 
ʨ. ʞʫʨʥʘʣ çʄʘʪʝʤʘʪʠʢʘ ʚ ʰʢʦʣʝè ʥʘʜʨʫʢʫʚʘʚ ʾʾ ʜʨʫʛʠʡ ʚʘʨʽʘʥʪ, ʘ ʧʽʩʣʷ 
ʦʙʛʦʚʦʨʝʥʥʷ ʫ 1968 ʨ. ʡʦʛʦ ʦʬʽʮʽʡʥʦ ʟʘʪʚʝʨʜʠʣʦ ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʩʚʽʪʠ ʉʈʉʈ.  
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ʄʘʪʝʤʘʪʠʯʥʽ ʟʥʘʥʥʷ ʪʘ ʥʘʚʠʯʢʠ, ʷʢ ʚʚʘʞʘʣʠ ɸ.ʄ. ʂʦʣʤʦʛʦʨʦʚ ʽ ʡʦʛʦ 
ʦʜʥʦʜʫʤʮʽ, ʤʘʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʧʫʩʢʥʠʢʫ ʰʢʦʣʠ ʤʦʞʣʠʚʽʩʪʴ ʞʠʪʪʷ ʚ 
ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ, ʫʯʘʩʪʽ ʚ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʤʫ ʧʦʩʪʫʧʽ, ʜʦʧʦʤʦʛʪʠ 
ʡʦʤʫ ʚ ʧʽʟʥʘʥʥʽ ʩʚʽʪʫ ʚ ʮʽʣʦʤʫ ʪʘ ʚʠʚʯʝʥʥʽ ʽʥʰʠʭ ʥʘʫʢ, ʚ ʩʘʤʦʦʩʚʽʪʽ, ʫ 
ʪʚʦʨʯʽʡ ʜʽʷʣʴʥʦʩʪʽ. ɿʥʘʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʩʪʚʝʨʜʞʫʚʘʣʠ ʚʯʝʥʽ, ʪʘʢʦʞ 
ʥʝʤʦʞʣʠʚʦ ʧʝʨʝʦʮʽʥʠʪʠ ʡ ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʨʦʟʫʤʦʚʠʭ ʟʜʽʙʥʦʩʪʝʡ 
ʫʯʥʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʫʷʚʠ ʪʘ ʚʠʥʘʭʽʜʣʠʚʦʩʪʽ. 
ʄʘʪʝʤʘʪʠʯʥʘ ʦʩʚʽʪʘ, ʥʘʛʦʣʦʰʫʚʘʣʠ ʚʦʥʠ, ʩʧʨʠʷʻ ʨʦʟʫʤʽʥʥʶ ʙʫʜʦʚʠ ʚʩʽʻʾ 
ʩʠʩʪʝʤʠ ʥʘʫʢ, ʨʦʣʽ ʥʘʫʢʦʚʦʛʦ ʤʝʪʦʜʫ ʽ ʨʦʙʠʪʴ ʟʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ 
ʬʦʨʤʫʚʘʥʥʷ ʥʘʫʢʦʚʦʛʦ ʩʚʽʪʦʛʣʷʜʫ [10, 5]. ɸʢʪʫʘʣʽʟʘʮʽʷ ʮʠʭ ʽʜʝʡ ʟʫʤʦʚʣʝʥʘ, 
ʥʘʩʘʤʧʝʨʝʜ, ʟʘʧʨʦʚʘʜʞʝʥʥʷʤ ʚʩʝʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. ʍʦʯ ʮʝ ʽ ʥʝ 
ʧʝʨʝʜʙʘʯʘʣʦ, ʱʦ ʫ ʚʠʰʽ ʚʩʪʫʧʘʪʠʤʝ ʙʽʣʴʰʽʩʪʴ ʚʠʧʫʩʢʥʠʢʽʚ ʩʝʨʝʜʥʴʦʾ 
ʰʢʦʣʠ, ʦʜʥʘʢ ʚʠʤʘʛʘʣʠ, ʱʦʙ ʢʦʞʥʠʡ ʟ ʥʠʭ, ʟʘ ʫʤʦʚʠ ʜʦʙʨʦʛʦ ʟʘʩʚʦʻʥʥʷ 
ʤʘʪʝʨʽʘʣʫ ʪʘ ʥʘʙʫʪʪʷ ʚʽʜʧʦʚʽʜʥʠʭ ʥʘʚʠʯʦʢ, ʙʫʚ ʟʜʘʪʝʥ ʥʘʚʯʘʪʠʩʷ ʫ ʙʫʜʴ-
ʷʢʦʤʫ ʚʠʱʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ ʢʨʘʾʥʠ. ɺʦʜʥʦʯʘʩ, ʤʘʪʝʤʘʪʠʢʘ ʙʫʣʘ 
ʧʦʢʣʠʢʘʥʘ ʥʝ ʣʠʰʝ ʜʘʚʘʪʠ ʟʥʘʥʥʷ ʽ ʚʠʨʦʙʣʷʪʠ ʥʘʚʠʯʢʠ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʚ 
ʩʫʯʘʩʥʦʤʫ ʧʦʙʫʪʽ ʪʘ ʚʠʨʦʙʥʠʮʪʚʽ, ʘ ʡ ʨʦʟʚʠʚʘʪʠ ʟʜʘʪʥʦʩʪʽ ʣʦʛʽʯʥʦʛʦ ʡ 
ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʫʷʚʣʝʥʥʷ, ʚʠʥʘʭʽʜʣʠʚʽʩʪʴ ʪʘ 
ʽʥʪʫʽʮʽʶ, ʥʘʚʯʠʪʠ ʨʦʙʦʪʽ ʟ ɽʆʄ. ʋ ʰʢʦʣʷʨʘ ʤʘʣʠ ʚʠʨʦʙʠʪʠ ʚʤʽʥʥʷ 
ʟʥʘʭʦʜʠʪʠ ʽ ʨʦʟʫʤʽʪʠ ʟʚôʷʟʢʠ ʤʽʞ ʷʚʠʱʘʤʠ, ʱʦ ʚʠʟʥʘʯʝʥʽ ʣʦʛʽʯʥʠʤʠ 
ʦʧʠʩʘʤʠ ʪʘ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʤʦʜʝʣʷʤʠ. ʊʦʤʫ ʚ ʩʪʚʦʨʶʚʘʥʠʭ ʰʢʽʣʴʥʠʭ 
ʧʨʦʛʨʘʤʘʭ ʽ ʧʽʜʨʫʯʥʠʢʘʭ ʧʨʘʛʥʫʣʠ ʫʪʨʠʤʘʪʠ ʨʦʟʫʤʥʫ ʨʽʚʥʦʚʘʛʫ ʤʽʞ ʚʩʽʤʘ 
ʮʠʤʠ ʚʠʤʦʛʘʤʠ, ʷʢʽ ʽʥʦʜʽ ʥʝʣʝʛʢʦ ʧʦʻʜʥʫʚʘʪʠ.  

ʑʦʙ ʧʝʨʝʢʦʥʘʪʠʩʷ ʚ ʥʦʚʦʤʫ, ʚʠʩʦʢʦʤʫ, ʩʪʘʪʫʩʽ, ʷʢʦʛʦ ʥʘʙʫʣʘ 
ʤʘʪʝʤʘʪʠʢʘ, ʧʦʨʽʚʥʷʻʤʦ ʚʠʱʝʚʠʢʣʘʜʝʥʫ ʢʦʥʮʝʧʮʽʶ ʟ ʢʦʥʮʝʧʮʽʻʶ 
ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʤʠʥʫʣʠʭ ʨʦʢʽʚ. ʋ 1940-1950-ʭ ʨʨ. ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʫ 
ʰʢʽʣʴʥʦʤʫ ʚʠʢʣʘʜʘʥʥʽ ʤʘʪʝʤʘʪʠʢʠ ʚʽʜʛʨʘʚʘʚ ʧʨʠʥʮʠʧ ʟʚôʷʟʢʫ ʪʝʦʨʽʾ ʟ 
ʧʨʘʢʪʠʢʦʶ: ʧʨʘʢʪʠʢʘ ʙʫʣʘ ʟʘʩʦʙʦʤ ʟʘʩʚʦʻʥʥʷ ʪʝʦʨʽʾ, ʩʧʨʠʷʣʘ ʨʦʟʚʠʪʢʫ 
ʽʥʪʝʨʝʩʫ ʜʦ ʤʘʪʝʤʘʪʠʢʠ, ʟʜʽʙʥʦʩʪʝʡ, ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ ʽ ʚʠʨʦʙʣʝʥʥʶ 
ʥʘʚʠʯʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ ʫ ʞʠʪʪʽ. ʋ 1958ï1965 ʨʨ. 
ʧʦʩʪʘʥʦʚʘ çʇʨʦ ʫʢʨʽʧʣʝʥʥʷ ʟʚôʷʟʢʫ ʰʢʦʣʠ ʟ ʞʠʪʪʷʤ ʽ ʧʨʦ ʧʦʜʘʣʴʰʠʡ 
ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤʠ ʥʘʨʦʜʥʦʾ ʦʩʚʽʪʠ ʚ ʉʈʉʈè ʱʝ ʙʽʣʴʰʝ ʧʦʩʠʣʠʣʘ ʧʨʘʢʪʠʯʥʫ 
ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ. ʅʘ ʧʝʨʰʦʤʫ ʧʣʘʥʽ, ʷʢ ʽ ʨʘʥʽʰʝ, ʙʫʚ 
ʧʨʠʥʮʠʧ ʟʚôʷʟʢʫ ʥʘʚʯʘʥʥʷ ʟ ʞʠʪʪʷʤ, ʡʦʛʦ ʚʧʨʦʚʘʜʞʫʚʘʣʠ ʯʝʨʝʟ ʚʠʢʣʘʜʘʥʥʷ 
ʢʦʤʧʣʝʢʩʫ ʧʨʘʢʪʠʯʥʠʭ ʜʦʜʘʪʢʽʚ ʜʦ ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʝʦʨʽʡ [2, 58; 3].  

ʉʝʨʝʜ ʟʘʚʜʘʥʴ, ʷʢʽ ʧʦʩʪʘʚʠʣʠ ʥʦʚʽ ʧʨʦʛʨʘʤʠ ʧʝʨʝʜ ʫʯʠʪʝʣʷʤʠ 
ʤʘʪʝʤʘʪʠʢʠ, ɸ.ʄ. ʂʦʣʤʦʛʦʨʦʚ ʦʩʦʙʣʠʚʦ ʚʠʦʢʨʝʤʠʚ ʥʘʩʪʫʧʥʽ: ʥʘʚʯʠʪʠ ʫʯʥʽʚ 
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ʩʫʯʘʩʥʠʤ ʽ ʨʘʮʽʦʥʘʣʴʥʠʤ ʤʝʪʦʜʘʤ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤ ʽ ʟʘʜʘʯ; ʩʬʦʨʤʫʚʘʪʠ ʚ 
ʫʯʥʽʚ ʧʦʥʷʪʽʡʥʝ ʤʠʩʣʝʥʥʷ; ʥʝ ʟʘʧʦʚʥʶʚʘʪʠ ʧʘʤôʷʪʴ ʫʯʥʽʚ ʤʘʪʝʨʽʘʣʦʤ, ʷʢʠʡ ʫ 
ʰʢʽʣʴʥʦʤʫ ʢʫʨʩʽ ʥʝ ʤʘʪʠʤʝ ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɺʠʢʦʥʫʚʘʪʠ ʮʽ 
ʟʘʚʜʘʥʥʷ ʧʣʘʥʫʚʘʣʠ ʰʣʷʭʦʤ ʦʥʦʚʣʝʥʥʷ ʟʤʽʩʪʫ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʚ 
ʧʦʯʘʪʢʦʚʽʡ ʽ ʩʝʨʝʜʥʽʡ ʰʢʦʣʽ. ʆʩʥʦʚʦʶ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ ʚ ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽ 
ʟʘʣʠʰʘʣʘʩʷ ʘʨʠʬʤʝʪʠʢʘ, ʘʣʝ ʾʾ ʜʦʧʦʚʥʠʣʠ ʝʣʝʤʝʥʪʠ ʛʝʦʤʝʪʨʽʾ ʪʘ ʘʣʛʝʙʨʘʾʯʥʦʾ 
ʧʨʦʧʝʜʝʚʪʠʢʠ. ʅʘ ʜʫʤʢʫ ʫʢʣʘʜʘʯʽʚ ʧʨʦʛʨʘʤʠ, ʮʝ ʤʘʣʦ ʩʧʨʠʷʪʠ ʛʣʠʙʰʦʤʫ 
ʟʘʩʚʦʻʥʥʶ ʧʦʥʷʪʴ ʧʨʦ ʯʠʩʣʦ, ʘʨʠʬʤʝʪʠʯʥʽ ʜʽʾ ʪʘ ʾʭʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʋ ʩʝʨʝʜʥʽʭ 
ʢʣʘʩʘʭ ʟʤʽʩʪ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʪʘʢʦʞ ʨʦʟʰʠʨʶʚʘʣʠ ʟʘ ʨʘʭʫʥʦʢ 
ʧʨʠʩʢʦʨʝʥʦʛʦ ʚʠʚʯʝʥʥʷ ʥʠʟʢʠ ʨʦʟʜʽʣʽʚ ʢʦʣʠʰʥʴʦʾ ʚʦʩʴʤʠʨʽʯʥʦʾ ʰʢʦʣʠ ʽ 
ʚʚʝʜʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ (ʚ IX ʢʣʘʩʽ), ʧʦʯʘʪʢʦʚʠʭ ʧʦʥʷʪʴ ʽ 
ʧʦʟʥʘʯʝʥʴ ʪʝʦʨʽʾ ʤʥʦʞʠʥ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʣʦʛʽʢʠ ʪʘ ʝʣʝʤʝʥʪʽʚ ʟʘʛʘʣʴʥʦʾ 
ʘʣʛʝʙʨʠ (ʜʣʷ ʩʫʯʘʩʥʦʛʦ ʚʠʢʣʘʜʫ ʧʠʪʘʥʴ, ʷʢʽ ʚʠʚʯʘʣʠ ʽ ʚ ʪʨʘʜʠʮʽʡʥʦʤʫ ʢʫʨʩʽ); 
ʦʩʫʯʘʩʥʠʣʠ ʩʪʨʫʢʪʫʨʫ ʢʫʨʩʫ ʛʝʦʤʝʪʨʽʾ ʚ VIïVIII ʢʣʘʩʘʭ [6, 4-11].  

ʅʘʡʧʨʦʩʪʽʰʽ ʧʦʥʷʪʪʷ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʪʘ ʢʦʤʙʽʥʘʪʦʨʠʢʠ, 
ʽʥʪʝʛʨʘʣʴʥʝ ʯʠʩʣʝʥʥʷ, ʜʦʜʘʪʢʦʚʽ ʧʠʪʘʥʥʷ ʘʨʠʬʤʝʪʠʢʠ, ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ ʪʘ 
ʘʨʠʬʤʝʪʠʯʥʘ ʙʫʜʦʚʘ ʝʣʝʢʪʨʦʥʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʘʰʠʥ, ï ʚʩʽ ʮʽ ʨʦʟʜʽʣʠ 
ʚʽʜʥʝʩʣʠ ʜʦ ʬʘʢʫʣʴʪʘʪʠʚʥʠʭ ʟʘʥʷʪʴ. ʉʘʤʽ ʬʘʢʫʣʴʪʘʪʠʚʥʽ ʟʘʥʷʪʪʷ ʙʫʣʠ 
ʥʦʚʦʶ ʬʦʨʤʦʶ ʦʨʛʘʥʽʟʘʮʽʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ ʨʘʜʷʥʩʴʢʠʭ 
ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʰʢʽʣ. ɺʦʥʠ ʩʧʨʠʷʣʠ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʪʘ ʜʠʬʝʨʝʥʮʽʘʮʽʾ 
ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʮʽ.  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʾ ʧʨʦʛʨʘʤʠ ʤʘʪʝʤʘʪʠʢʠ ʙʫʣʦ ʥʝʤʦʞʣʠʚʝ ʙʝʟ 
ʥʦʚʠʭ ʧʽʜʨʫʯʥʠʢʽʚ ʽ ʾʭʥʴʦʾ ʘʧʨʦʙʘʮʽʾ. ʊʠʤʯʘʩʦʤ ʥʘ ʮʝ ʟʘʣʠʰʘʚʩʷ ʚʩʴʦʛʦ 
ʦʜʠʥ ʨʽʢ. ɿ ʧʦʩʧʽʰʥʦ ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʧʽʜʨʫʯʥʠʢʽʚ ʽ ʤʘʡʞʝ ʙʝʟ 
ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʝʨʝʚʽʨʢʠ ʚ 1970/71 ʥʘʚʯʘʣʴʥʦʤʫ ʨʦʮʽ ʨʦʟʧʦʯʘʚʩʷ 
ʧʝʨʝʭʽʜ ʩʝʨʝʜʥʴʦʾ ʰʢʦʣʠ ʥʘ ʥʦʚʫ ʩʠʩʪʝʤʫ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʮʽ ʚʽʜʧʦʚʽʜʥʦ 
ʜʦ ʟʘʪʚʝʨʜʞʝʥʦʛʦ ʧʣʘʥʫ. ʋ 1970/71 ʥʘʚʯ. ʨʦʮʽ ʧʝʨʝʭʽʜ ʟʜʽʡʩʥʶʚʘʣʠ 
ʯʝʪʚʝʨʪʽ ʢʣʘʩʠ, ʯʝʨʝʟ ʨʽʢ ï ʧôʷʪʽ, ʱʝ ʯʝʨʝʟ ʨʽʢ ï ʰʦʩʪʽ, ʫ 1973/74 ï ʩʴʦʤʽ ʪʘ 
ʜʝʚôʷʪʽ, ʫ 1974/75 ï ʚʦʩʴʤʽ ʪʘ ʜʝʩʷʪʽ. ɸʣʝ ʚʞʝ ʫ 1978 ʨ. ʮʶ ʨʝʬʦʨʤʫ 
ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʚ ʈʘʜʷʥʩʴʢʦʤʫ ʉʦʶʟʽ ʟʫʧʠʥʠʣʠ, ʘ ʥʦʚʽ ʧʽʜʨʫʯʥʠʢʠ ʟ 
ʛʝʦʤʝʪʨʽʾ ʟʥʠʱʠʣʠ. 

ʑʦ ʞ ʙʫʣʦ ʧʨʠʯʠʥʦʶ ʚʠʟʥʘʥʥʷ ʥʦʚʠʭ ʧʨʦʛʨʘʤ ʽ ʧʽʜʨʫʯʥʠʢʽʚ ʟ 
ʤʘʪʝʤʘʪʠʢʠ ʥʝʟʘʜʦʚʽʣʴʥʠʤʠ, ʘ ʥʦʚʦʾ ʢʦʥʮʝʧʮʽʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ï 
ʰʢʽʜʣʠʚʦʶ? ɹʝʟʫʤʦʚʥʦ, ʥʦʚʽ ʧʨʦʛʨʘʤʠ ʚʠʢʣʘʜʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚ 
ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʡ ʰʢʦʣʽ ʤʘʣʠ ʧʝʜʘʛʦʛʽʯʥʽ ʡ ʧʨʝʜʤʝʪʥʦ-ʤʝʪʦʜʠʯʥʽ ʥʝʜʦʣʽʢʠ. 
ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʪʘʢʦʾ ʚʝʣʠʢʦʾ ʪʘ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʢʦʾ ʨʦʙʦʪʠ, ʷʢ ʜʦʢʦʨʽʥʥʘ 
ʧʝʨʝʙʫʜʦʚʘ ʚʩʽʻʾ ʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ, ʚʘʞʢʦ ʫʥʠʢʥʫʪʠ ʦʢʨʝʤʠʭ ʧʦʭʠʙʦʢ, ʽʥʢʦʣʠ 
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ʩʝʨʡʦʟʥʠʭ. ɿʚʽʩʥʦ, ʩʣʽʜ ʙʫʣʦ ʚʨʘʭʫʚʘʪʠ ʜʫʤʢʠ ʥʝ ʪʽʣʴʢʠ ʚʯʝʥʠʭ-ʤʘʪʝʤʘʪʠʢʽʚ, 
ʘʣʝ ʡ ʚʠʤʦʛʠ ʤʝʪʦʜʠʩʪʽʚ, ʧʩʠʭʦʣʦʛʽʚ, ʩʦʮʽʦʣʦʛʽʚ [4, 6]. ʅʝʦʙʭʽʜʥʦʶ ʙʫʣʘ 
ʪʘʢʦʞ ʧʝʨʝʧʽʜʛʦʪʦʚʢʘ ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ, ʘʜʘʧʪʫʚʘʥʥʷ ʚʯʠʪʝʣʽʚ ʜʦ 
ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ ʧʨʦʛʨʘʤ ʽ ʧʽʜʨʫʯʥʠʢʽʚ, ʟʘʣʫʯʝʥʥʷ ʜʦ ʮʽʻʾ ʨʦʙʦʪʠ ʽʥʩʪʠʪʫʪʽʚ 
ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʚʯʠʪʝʣʽʚ ʽ ʧʝʜʘʛʦʛʽʯʥʠʭ ʽʥʩʪʠʪʫʪʽʚ. ʅʘ ʩʝʨʡʦʟʥʫ ʢʨʠʪʠʢʫ 
ʟʘʩʣʫʛʦʚʫʶʪʴ ʥʦʚʽ ʧʽʜʨʫʯʥʠʢʠ ʜʣʷ ʩʪʘʨʰʠʭ ʢʣʘʩʽʚ, ʜʦ ʷʢʠʭ ʙʫʣʦ ʥʘʡʙʽʣʴʰʝ 
ʢʨʠʪʠʯʥʠʭ ʟʘʫʚʘʞʝʥʴ. ʆʯʝʚʠʜʥʦ, ʥʘ ʾʭʥʽʡ ʷʢʦʩʪʽ ʧʦʟʥʘʯʠʣʦʩʷ ʪʝ, ʱʦ ʨʝʬʦʨʤʫ 
ʧʨʦʚʦʜʠʣʠ ʫ ʰʚʠʜʢʦʤʫ ʪʝʤʧʽ, ʧʦ-ʨʘʜʷʥʩʴʢʽ ʢʚʘʧʣʷʯʠʩʴ ʧʝʨʝʤʦʞʥʦ 
ʚʽʜʨʘʧʦʨʪʫʚʘʪʠ ʧʨʦ ʯʝʨʛʦʚʽ ʫʩʧʽʭʠ ʜʦ ʷʢʦʾʩʴ ʚʠʜʘʪʥʦʾ ʜʘʪʠ ʘʙʦ ʧʘʨʪʽʡʥʦʛʦ 
ʟôʾʟʜʫ. ɺʨʘʭʦʚʫʶʯʠ ʩʢʘʟʘʥʝ, ʤʦʞʥʘ ʟʨʦʟʫʤʽʪʠ ʥʝʟʘʜʦʚʦʣʝʥʥʷ ʨʝʬʦʨʤʦʶ, ʷʢʝ 
ʚʠʩʣʦʚʣʶʚʘʣʠ ʫʯʥʽ, ʙʘʪʴʢʠ, ʚʯʠʪʝʣʽ [9; 8]. ɸʣʝ ʡ ʜʝʭʪʦ ʟ ʫʯʝʥʠʭ-ʬʘʭʽʚʮʽʚ ʪʝʞ 
ʾʾ ʢʨʠʪʠʢʫʚʘʚ. ɿʦʢʨʝʤʘ, ʃ.ʉ. ʇʦʥʪʨʷʛʽʥ ʚʠʩʪʫʧʠʚ ʫ ʧʨʝʩʽ ʟ ʥʠʟʢʦʶ ʩʪʘʪʝʡ, ʜʝ 
ʙʝʟʘʧʝʣʷʮʽʡʥʦ ʟʘʷʚʣʷʚ ʧʨʦ ʥʘʜʟʚʠʯʘʡʥʫ ʰʢʽʜʣʠʚʽʩʪʴ ʥʦʚʦʚʚʝʜʝʥʴ ʫ ʥʘʚʯʘʥʥʽ 
ʤʘʪʝʤʘʪʠʮʽ, ʙʘ ʡ ʥʘʚʽʪʴ ʚʠʢʨʠʚʘʚ çʙʝʟʽʜʝʡʥʽʩʪʴè ʾʭʥʽʭ ʘʚʪʦʨʽʚ [9]. ɯʥʰʽ ʞ 
ʚʟʘʛʘʣʽ ʩʪʚʝʨʜʞʫʚʘʣʠ, ʱʦ ʷʢ ʦʥʦʚʣʝʥʠʡ ʰʢʽʣʴʥʠʡ ʢʫʨʩ ʤʘʪʝʤʘʪʠʢʠ, ʪʘʢ ʽ 
ʙʽʣʴʰʽʩʪʴ ʧʝʜʘʛʦʛʽʚ-ʤʘʪʝʤʘʪʠʢʽʚ ʧʦʪʨʘʧʠʣʠ ʧʽʜ ʚʧʣʠʚ çʯʫʞʦʾ ʜʣʷ ʥʘʰʦʛʦ 
ʩʫʩʧʽʣʴʩʪʚʘ ʽʜʝʦʣʦʛʽʾè [12, 72]. 

ʆʪʦʞ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʛʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʟʛʦʨʪʘʥʥʷ ʨʝʬʦʨʤʠ 
ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ 1970-ʭ ʨʨ. ʙʫʣʘ ʽʜʝʦʣʦʛʽʯʥʘ. ʅʘ ʮʝ ʚʢʘʟʫʻ 
ʈ.ʉ. ʏʝʨʢʘʩʦʚ: çʆʜʥʽʻʶ ʟ ʧʨʠʯʠʥ, ʷʢʘ ʧʨʠʟʚʝʣʘ ʜʦ ʦʬʽʮʽʡʥʦʛʦ ʦʩʫʜʫ 
ʧʝʨʰʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʨʝʬʦʨʤʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ, ʻ 
ʙʝʟʧʝʨʝʯʥʽ ʫʩʧʽʭʠ ʚ ʨʦʟʚʠʥʝʥʠʭ ʟʘʨʫʙʽʞʥʠʭ ʢʨʘʾʥʘʭ. ʉʝʨʝʜ ʮʠʭ ʢʨʘʾʥ 
ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ ʨʝʬʦʨʤʽ ʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʙʨʘʣʠ ʢʘʪʦʣʠʮʴʢʽ ʢʦʣʘ. ʋ ʩʚʦʾʭ 
ʚʠʩʪʫʧʘʭ ʜʝʷʢʽ ʢʘʪʦʣʠʮʴʢʽ ʜʽʷʯʽ ʩʪʘʣʠ ʚʽʜʟʥʘʯʘʪʠ ʙʣʘʛʦʪʚʦʨʥʠʡ ʚʧʣʠʚ 
ʥʦʚʦʛʦ ʟʤʽʩʪʫ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʥʘ ʚʠʭʦʚʘʥʥʷ ʚ ʫʯʥʽʚ ʽʥʪʝʨʝʩʫ ʜʦ 
ʧʨʝʜʤʝʪʘé ʉʘʤ ʬʘʢʪ ʧʨʦʛʦʣʦʰʝʥʥʷ ʢʘʪʦʣʠʮʴʢʠʤʠ ʟʘʨʫʙʽʞʥʠʤʠ ʜʽʷʯʘʤʠ 
ʫʩʧʽʭʽʚ ʨʝʬʦʨʤʠ ʚʠʢʣʠʢʘʚ ʟʘʩʫʜʞʝʥʥʷ ʽʜʝʦʣʦʛʽʯʥʠʭ ʽʥʩʪʘʥʮʽʡ ʜʦ ʜʽʡ ɸ.ʄ. 
ʂʦʣʤʦʛʦʨʦʚʘ ʱʦʜʦ ʾʾ ʧʨʦʚʝʜʝʥʥʷ. éʄʽʥʽʩʪʝʨʩʪʚʦ ʦʩʚʽʪʠ ʉʈʉʈ ʦʪʨʠʤʘʣʦ 
ʚʢʘʟʽʚʢʫ ʥʝʛʘʡʥʦ ʧʝʨʝʛʣʷʥʫʪʠ ʟʤʽʩʪ ʰʢʽʣʴʥʠʭ ʧʨʦʛʨʘʤ ʟ ʤʘʪʝʤʘʪʠʢʠ ʪʘ 
ʚʠʣʫʯʠʪʠ ʢʦʣʤʦʛʦʨʽʚʩʴʢʽ ʧʽʜʨʫʯʥʠʢʠ ʛʝʦʤʝʪʨʽʾè [11, 13]. 

ɺʠʩʥʦʚʢʠ. ʂʦʥʮʝʧʮʽʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʚ ʰʢʽʣʴʥʽʡ ʨʝʬʦʨʤʽ 
1964ï1978 ʨʨ. ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʽ ʟʤʽʥʠ ʫ ʧʦʛʣʷʜʘʭ ʨʘʜʷʥʩʴʢʠʭ ʥʘʫʢʦʚʮʽʚ ʽ 
ʦʩʚʽʪʷʥ ʥʘ ʨʦʣʴ ʤʘʪʝʤʘʪʠʢʠ ʫ ʟʘʛʘʣʴʥʽʡ ʦʩʚʽʪʽ. ʎʷ ʢʦʥʮʝʧʮʽʷ ʧʝʨʝʜʙʘʯʘʣʘ, 
ʱʦ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʮʽ ʚ ʩʝʨʝʜʥʽʡ ʰʢʦʣʽ ʧʦʚʠʥʥʝ ʥʝ ʣʠʰʝ ʜʘʚʘʪʠ ʢʦʨʠʩʥʽ 
ʞʠʪʪʻʚʽ ʥʘʚʠʯʢʠ, ʛʦʪʫʚʘʪʠ ʜʦ ʚʠʱʦʾ ʰʢʦʣʠ, ʥʘʙʣʠʞʘʶʯʠ ʰʢʽʣʴʥʫ ʧʨʦʛʨʘʤʫ 
ʜʦ ʩʫʯʘʩʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʥʘʫʢʠ, ʘ ʡ ʩʣʫʛʫʚʘʪʠ ʧʝʨʝʜʫʤʦʚʦʶ ʬʦʨʤʫʚʘʥʥʷ 
ʥʘʫʢʦʚʦʛʦ ʩʚʽʪʦʛʣʷʜʫ ʽ ʟʘʩʦʙʦʤ ʨʦʟʫʤʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ. ʊʘʢʠʡ 
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ʧʽʜʭʽʜ ʜʦ ʰʢʽʣʴʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʚʨʘʭʦʚʫʚʘʚ ʚʠʤʦʛʠ ʥʦʚʦʛʦ ʽʩʪʦʨʠʯʥʦʛʦ 
ʝʪʘʧʫ, ʥʘ ʷʢʠʡ ʧʝʨʝʡʰʣʦ ʣʶʜʩʪʚʦ ʫ 1960-ʭ ʨʨ., ï ʝʪʘʧʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ 
ʨʝʚʦʣʶʮʽʾ, ʦʩʚʦʻʥʥʷ ʢʦʩʤʦʩʫ, ʫʩʢʣʘʜʥʝʥʥʷ ʩʫʩʧʽʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, 
ʨʽʟʢʦʛʦ ʟʥʠʞʝʥʥʷ ʫ ʥʴʦʤʫ ʜʦʣʽ ʤʘʣʦʢʚʘʣʽʬʽʢʦʚʘʥʦʾ ʧʨʘʮʽ, ʱʦ ʧʦʪʨʝʙʫʚʘʣʦ 
ʷʢʽʩʥʦ ʥʦʚʦʛʦ ʨʦʙʽʪʥʠʢʘ ï ʣʶʜʠʥʠ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʨʦʟʚʠʪʢʫ ʽʥʪʝʣʝʢʪʫ. 
ʉʣʽʜ ʥʘʛʦʣʦʩʠʪʠ, ʱʦ ʧʨʦʛʨʘʤʠ ʚʠʢʣʘʜʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʷʢʽ ʟʘʧʨʦʚʘʜʠʣʘ 
ʨʝʬʦʨʤʘ 1964-1978 ʨʨ., ʧʦʧʨʠ ʥʝʟʥʘʯʥʠʡ ʯʘʩ ʾʭʥʴʦʾ ʯʠʥʥʦʩʪʽ, ʜʘʣʠ 
ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ. ʗʢ ʚʽʜʟʥʘʯʘʶʪʴ ʜʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ, ʫ 1970-ʭ ʨʨ. ʨʽʚʝʥʴ 
ʧʽʜʛʦʪʦʚʢʠ ʘʙʽʪʫʨʽʻʥʪʽʚ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʽ ʧʨʠʨʦʜʥʠʯʠʭ ʬʘʢʫʣʴʪʝʪʽʚ 
ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʚʩʷ [5, 9]. ɸ ʩʴʦʛʦʜʥʽ, ʥʘ ʞʘʣʴ, ʡʦʛʦ ʦʮʽʥʶʶʪʴ ʷʢ 
ʥʘʜʟʚʠʯʘʡʥʦ ʥʠʟʴʢʠʡ. ʆʪʞʝ, ʚʽʜʤʦʚʘ ʚʽʜ ʢʦʥʮʝʧʮʽʾ ʩʝʨʝʜʥʴʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ 
ʦʩʚʽʪʠ ɸ.ʄ. ʂʦʣʤʦʛʦʨʦʚʘ ʪʘ ʡʦʛʦ ʦʜʥʦʜʫʤʮʽʚ ʟʘʛʘʣʴʤʫʚʘʣʘ ʨʦʟʚʠʪʦʢ 
ʨʘʜʷʥʩʴʢʦʾ ʰʢʦʣʠ, ʘ ʟ ʥʝʶ ï ʽ ʜʝʨʞʘʚʠ ʫ ʮʽʣʦʤʫ. ʉʴʦʛʦʜʥʽ, ʢʦʣʠ ʷʢʽʩʪʴ 
ʞʠʪʪʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʾʭʥʻ ʚʠʨʦʙʥʠʮʪʚʦ ï ʚʽʜ ʨʽʚʥʷ 
ʣʦʛʽʯʥʦʾ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʫʣʴʪʫʨʠ ʩʫʩʧʽʣʴʩʪʚʘ, ʽʜʝʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ 
ɸ.ʄ. ʂʦʣʤʦʛʦʨʦʚʘ ʥʘʙʫʚʘʶʪʴ ʥʘʜʟʚʠʯʘʡʥʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ. ɺʦʜʥʦʯʘʩ ʚʦʥʠ 
ʤʘʶʪʴ ʚʝʣʠʢʠʡ ʛʫʤʘʥʽʩʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʘʜʞʝ ʥʘʜʘʶʪʴ ʤʘʪʝʤʘʪʠʮʽ 
ʩʪʘʪʫʩʫ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ, ʱʦ ʧʦʢʣʠʢʘʥʘ ʬʦʨʤʫʚʘʪʠ ʟʘʛʘʣʴʥʽ ʷʢʦʩʪʽ 
ʽʥʪʝʣʝʢʪʫ, ʚʤʽʥʥʷ ʜʠʩʮʠʧʣʽʥʦʚʘʥʦ ʤʠʩʣʠʪʠ.  
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ʈɽʎɽʅɿʀʗ 
ɺ ʩʪʘʪʴʝ ʦʧʨʝʜʝʣʝʥʘ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʢʦʥʮʝʧʮʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʭʦʜʝ ʨʝʬʦʨʤʳ ʩʦʚʝʪʩʢʦʡ ʩʨʝʜʥʝʡ ʰʢʦʣʳ ʚ 
1970-ʭ ʛʛ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʚʟʛʣʷʜʳ ɸ. ʂʦʣʤʦʛʦʨʦʚʘ, ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʝʥʦʛʦ ʠ ʠʜʝʦʣʦʛʘ 
ʵʪʦʡ ʨʝʬʦʨʤʳ, ʥʘ ʨʦʣʴ ʤʘʪʝʤʘʪʠʢʠ ʚ ʩʠʩʪʝʤʝ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚ ʨʘʟʚʠʪʠʠ 
ʣʠʯʥʦʩʪʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʬʦʨʤʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʦʛʨʘʤʤʘ ʧʦ 
ʤʘʪʝʤʘʪʠʢʝ, ʢʦʥʮʝʧʮʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʟʦʚʘʥʠʷ. 

SUMMARY 
In the article, conception of mathematical education is defined and analyzed which 

was realized during the reform of Soviet secondary school in the 1970s. The viewpoint of 
outstanding scientist A. Kolmogorov on the role of Mathematics in the system of general 
secondary education and in the development of personality is exposed, that was foundation of 
that reform.  

Key words: reform of mathematical education, program from mathematics, conception 
of mathematical education. 

 
 

ʋɼʂ 373.57:51 
ʆ. ʄ. ʍʘʨʘ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ  
ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʄ.ʇ. ɼʨʘʛʦʤʘʥʦʚʘ 

 

ʄɽʊʆɼʀʂɸ ʌʆʈʄʋɺɸʅʅʗ ɿʅɸʅʔ, ʋʄɯʅʔ ɯ ʅɸɺʀʏʆʂ  
ɸɹɯʊʋʈɯɭʅʊɯɺ ɺ ʋʄʆɺɸʍ ɼʀʉʊɸʅʎɯʁʅʆɻʆ ʅɸɺʏɸʅʅʗ 

 

ʈʦʟʛʣʷʥʫʪʦ ʧʨʘʢʪʠʯʥʫ ʨʝʘʣʽʟʘʮʽʶ ʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʚ ʜʠʩʪʘʥʮʽʡʥʦʤʫ 
ʢʫʨʩʽ çʄʘʪʝʤʘʪʠʢʘ ʜʣʷ ʘʙʽʪʫʨʽʻʥʪʽʚè.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ, ʘʙʽʪʫʨʽʻʥʪʠ, ʘʢʪʠʚʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ, 
ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ. 

 
ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚ'ʷʟʘʥʘ ʟ ʨʘʮʽʦʥʘʣʴʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʦʚʠʭ 
ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʦʩʥʦʚʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʚʩʪʘʥʦʚʣʝʥʠʭ 
ʩʫʯʘʩʥʠʤʠ ʧʝʜʘʛʦʛʽʯʥʠʤʠ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ. ɼʠʩʪʘʥʮʽʡʥʝ 
ʥʘʚʯʘʥʥʷ ʥʝ ʩʢʘʩʦʚʫʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʧʨʠʥʮʠʧʫ ʜʠʜʘʢʪʠʢʠ ï Ăʣʶʜʠʥʘ 
ʚʯʠʪʴ ʣʶʜʠʥʫò, ʦʜʥʘʢ ʧʨʠʥʮʠʧʦʚʦ ʟʤʽʥʶʻ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʶ ʽ ʟʥʘʯʥʦ 
ʨʦʟʰʠʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʦʜʝʨʞʘʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ. ʆʪʞʝ, ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ 
ʟ'ʷʩʫʚʘʪʠ ʤʝʪʦʜʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ ʽ ʚʤʽʥʴ 
ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʩʪʘʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ. 
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ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʂʦʥʮʝʧʪʫʘʣʴʥʽ ʧʝʜʘʛʦʛʽʯʥʽ 
ʧʦʣʦʞʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚʠʩʚʽʪʣʝʥʦ ʚ ʨʦʙʦʪʘʭ ɸʥʜʨʻʻʚʘ ʆ.ʆ., 
ɼʦʚʛʷʣʣʦ ʆ.ʄ., ʇʦʣʘʪ ɭ.ʉ., ɼʤʠʪʨʝʥʢʦ ɺ.ʇ., ʂʫʭʘʨʝʥʢʘ ɺ.ʄ., ʆʣʽʡʥʠʢʘ 
ɺ.ɺ., ʇʘʩʽʯʥʠʢʘ ʖ.ɸ., ʉʘʟʦʥʦʚʘ ʉ., ʊʨʝʪʷʢʘ ʆ.ɺ., ʄʦʨʟʝ ʅ.ɺ. ʪʘ ʽʥ; 
ʜʠʜʘʢʪʠʯʥʽ ʬʫʥʢʮʽʾ ʩʧʽʣʢʫʚʘʥʥʷ ʫ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʥʘʚʯʘʥʥʽ ï 
ʂʫʭʘʨʝʥʢʦ ɺ.ʄ., ʈʠʙʘʣʢʦ ʆ.; ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʜʠʜʘʢʪʠʯʥʽ ʧʨʠʥʮʠʧʠ 
ʥʘʚʯʘʥʥʷ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 
ʪʝʭʥʦʣʦʛʽʡ, ï ʂʫʭʘʨʝʥʢʦ ɺ.ʄ., ʉʪʝʬʘʥʝʥʢʦ ʇ.ɺ. ʪʘ ʽʥ. ʇʨʦʪʝ ʧʝʨʝʨʘʭʦʚʘʥʽ 
ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʩʚʷʯʝʥʦ ʟʘʛʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, 
ʪʦʜʽ, ʷʢ ʢʦʞʝʥ ʢʦʥʢʨʝʪʥʠʡ ʜʠʩʪʘʥʮʽʡʥʠʡ ʢʫʨʩ ʚʠʤʘʛʘʻ ʚʣʘʩʥʠʭ ʤʝʪʦʜʠʯʥʠʭ 
ʨʽʰʝʥʴ ʪʘ ʥʦʚʘʮʽʡ.  

ʄʝʪʘ ʩʪʘʪʪʽ ï ʧʦʢʘʟʘʪʠ ʧʨʘʢʪʠʯʥʫ ʨʝʘʣʽʟʘʮʽʶ ʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ 
ʥʘʚʯʘʥʥʷ ʚ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʢʫʨʩʽ çʄʘʪʝʤʘʪʠʢʘ ʜʣʷ ʘʙʽʪʫʨʽʻʥʪʽʚè. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʠʩʪʘʥʮʽʡʥʠʡ ʢʫʨʩ çʄʘʪʝʤʘʪʠʢʘ ʜʣʷ 
ʘʙʽʪʫʨʽʻʥʪʽʚè ʨʦʟʨʦʙʣʝʥʦ ʥʘ ʦʩʥʦʚʽ ʧʣʘʪʬʦʨʤʠ Moodle (Modular Object 
Oriented Distance Learning Environment). ʎʝ ʤʦʜʫʣʴʥʘ ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ 
ʥʘʚʯʘʣʴʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʚʥʦʮʽʥʥʝ ʫʧʨʘʚʣʽʥʥʷ 
ʜʠʩʪʘʥʮʽʡʥʠʤ ʢʫʨʩʦʤ ʽ ʻ ʙʝʟʢʦʰʪʦʚʥʠʤ ʚʽʜʢʨʠʪʠʤ ʨʝʩʫʨʩʦʤ. 
ʅʘʣʘʰʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʻ ʚʠʢʣʘʜʘʯʫ ʚ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʟʤʽʥʶʚʘʪʠ 
ʚʠʜ ʽ ʩʪʨʫʢʪʫʨʫ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʫʨʩʫ, ʟʜʽʡʩʥʶʚʘʪʠ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʪʘ 
ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ ʝʣʝʤʝʥʪʠ ʥʘʚʯʘʥʥʷ. ʎʷ ʩʠʩʪʝʤʘ ʻ ʜʠʥʘʤʽʯʥʦʶ, ʧʦʩʪʽʡʥʦ 
ʦʥʦʚʣʶʻʪʴʩʷ ʽ ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ. 

ɼʦʩʚʽʜ ʦʨʛʘʥʽʟʘʮʽʾ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʥʘ ʥʘʚʯʘʣʴʥʦ-
ʧʽʜʛʦʪʦʚʯʦʤʫ ʚʽʜʜʽʣʝʥʥʽ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʤʘʪʝʤʘʪʠʢʠ ʷʢ ʥʘʚʯʘʣʴʥʦʛʦ 
ʧʨʝʜʤʝʪʘ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʥʘʚʯʘʥʥʷ ʥʘ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʢʫʨʩʽ 
ʙʫʜʝ ʝʬʝʢʪʠʚʥʠʤ ʟʘ ʫʤʦʚʠ ʩʪʚʦʨʝʥʥʷ ʩʠʪʫʘʮʽʡ, ʷʢʽ  

- ʩʪʠʤʫʣʶʚʘʪʠʤʫʪʴ ʫʯʥʽʚ ʜʦ ʘʥʘʣʽʟʫ ʫʤʦʚ ʚʠʥʠʢʥʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ 
ʟʥʘʥʴ,  

- ʩʧʨʠʷʪʠʤʫʪʴ ʦʚʦʣʦʜʽʥʥʶ ʚʽʜʧʦʚʽʜʥʠʤʠ ʫʟʘʛʘʣʴʥʝʥʠʤʠ ʩʧʦʩʦʙʘʤʠ 
ʜʽʷʣʴʥʦʩʪʽ,  

- ʩʧʦʥʫʢʘʪʠʤʫʪʴ ʫʯʥʷ ʜʦ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʜʽʡ. 
ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝ ʟʘʟʥʘʯʝʥʽ ʫʤʦʚʠ, ʩʝʨʝʜ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʬʦʨʤ 

ʥʘʚʯʘʥʥʷ ʚ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʢʫʨʩʽ ʟ ʤʘʪʝʤʘʪʠʢʠ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʧʦʚʠʥʥʽ 
ʧʝʨʝʚʘʞʘʪʠ ʝʣʝʢʪʨʦʥʥʽ ʧʨʘʢʪʠʯʥʽ ʟʘʥʷʪʪʷ, ʷʢʽ ʻ ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʤ ʜʞʝʨʝʣʦʤ 
ʟʥʘʥʴ ʽ ʩʪʠʤʫʣʶʶʪʴ ʚʣʘʩʥʫ ʧʽʟʥʘʚʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʩʣʫʭʘʯʘ. ʆʩʥʦʚʥʘ ʤʝʪʘ ï 
ʟʘʢʨʽʧʣʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʽ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ 
ʯʝʨʝʟ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʧʨʘʢʪʠʯʥʠʭ ʚʤʽʥʴ ʽ ʥʘʚʠʯʦʢ. 
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ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ 
ʤʘʪʝʤʘʪʠʢʠ ʪʨʘʜʠʮʽʡʥʦ ʧʦʜʽʣʷʶʪʴ ʥʘ ʧʦʷʩʥʶʚʘʣʴʥʦ-ʽʣʶʩʪʨʘʪʠʚʥʠʡ, 
ʨʝʧʨʦʜʫʢʪʠʚʥʠʡ, ʧʨʦʙʣʝʤʥʠʡ, ʯʘʩʪʢʦʚʦ-ʧʦʰʫʢʦʚʠʡ, ʝʚʨʠʩʪʠʯʥʠʡ. ʎʽ ʤʝʪʦʜʠ ʻ 
ʝʬʝʢʪʠʚʥʠʤʠ ʽ ʚ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʥʘʚʯʘʥʥʽ. ʗʢ ʽ ʟʘ ʫʤʦʚʠ ʩʪʘʮʽʦʥʘʨʥʦʛʦ 
ʥʘʚʯʘʥʥʷ ʚʩʽ ʮʽ ʤʝʪʦʜʠ ʚ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʢʫʨʩʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʦʤʙʽʥʦʚʘʥʦ, 
ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʥʘʚʯʘʣʴʥʠʭ ʛʦʜʠʥ, ʩʢʣʘʜʥʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 
ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʛʨʫʧʠ, ʪʝʭʥʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʢʣʘʜʘʯʽʚ ʽ 
ʩʣʫʭʘʯʽʚ ʪʦʱʦ. ʄʦʞʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʚ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʢʫʨʩʽ 
ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʥʘʚʯʘʥʥʷ ʧʦʜʘʥʦ ʚ ʪʘʙʣʠʮʽ 1. 

ʊʘʙʣʠʮʷ 1 
ʈʝʘʣʽʟʘʮʽʷ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʚ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʢʫʨʩʽ  

ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʥʘʚʯʘʥʥʷ 
ɽʪʘʧʠ 
ʥʘʚʯʘʥʥʷ 

ʄʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʟʘ ʪʠʧʦʤ 
ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʈʝʘʣʽʟʘʮʽʷ ʚ ʜʠʩʪʘʥʮʽʡʥʦʤʫ 
ʢʫʨʩʽ 

ɸʢʪʠʚʽʟʘʮʽʾ 
ʫʚʘʛʠ ʫʯʥʽʚ 

ʧʦʷʩʥʶʚʘʣʴʥʦ-ʽʣʶʩʪʨʘʪʠʚʥʠʡ, 
ʧʨʦʙʣʝʤʥʠʡ ʚʠʢʣʘʜ ʘʫʜʽʦʢʣʽʧ, ʚʽʜʝʦʢʣʽʧ, ʘʥʽʤʘʮʽʷ 

ɺʠʢʣʘʜ ʥʦʚʦʛʦ 
ʤʘʪʝʨʽʘʣʫ 

ʧʦʷʩʥʶʚʘʣʴʥʦ-ʽʣʶʩʪʨʘʪʠʚʥʠʡ, 
ʧʨʦʙʣʝʤʥʠʡ ʚʠʢʣʘʜ, ʝʚʨʠʩʪʠʯʥʠʡ,  

ʘʫʜʽʦʢʣʽʧ, ʚʽʜʝʦʢʣʽʧ, ʛʽʧʝʨʪʝʢʩʪ, 
ʧʨʝʟʝʥʪʘʮʽʷ  

ʅʘʚʯʘʥʥʷ 
ʨʦʟʚ'ʷʟʫʚʘʥʥʶ 

ʟʘʜʘʯ 

ʨʝʧʨʦʜʫʢʪʠʚʥʠʡ, 
ʧʨʦʙʣʝʤʥʠʡ ʚʠʢʣʘʜ, 

ʝʚʨʠʩʪʠʯʥʠʡ 

ʝʣʝʢʪʨʦʥʥʽ ʧʨʘʢʪʠʯʥʽ ʟʘʥʷʪʪʷ, 
ʧʨʘʢʪʠʢʫʤʠ, ʩʝʤʽʥʘʨʠ 

ɿʘʢʨʽʧʣʝʥʥʷ ʽ 
ʢʦʥʪʨʦʣʴ ʟʥʘʥʴ 

ʽ ʚʤʽʥʴ 

ʨʝʧʨʦʜʫʢʪʠʚʥʽ, 
ʝʚʨʠʩʪʠʯʥʠʡ 

ʝʣʝʢʪʨʦʥʥʽ ʧʨʘʢʪʠʯʥʽ ʟʘʥʷʪʪʷ, 
ʩʝʤʽʥʘʨʠ, ʪʝʩʪʫʚʘʥʥʷ, ʬʦʨʫʤʠ, 

ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ 
ʉʝʨʝʜ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ 

ʘʢʪʠʚʥʽ ʤʝʪʦʜʠ ï ʧʨʦʙʣʝʤʥʠʡ ʚʠʢʣʘʜ ʪʘ ʝʚʨʠʩʪʠʯʥʠʡ ʤʝʪʦʜ, ʷʢʽ ʟʨʫʯʥʦ 
ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʥʘ ʧʣʘʪʬʦʨʤʽ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʫʨʩʫ. ɸʢʪʠʚʥʽ ʤʝʪʦʜʠ ʚ 
ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʥʘʚʯʘʥʥʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʚʠʱʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʪʘ 
ʬʦʨʤʫʚʘʥʥʷ ʧʦʟʠʪʠʚʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʥʘʚʯʘʥʥʷ, ʩʪʠʤʫʣʶʚʘʥʥʷ ʩʚʽʜʦʤʦʾ 
ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʣʫʭʘʯʽʚ, ʽʥʪʝʨʘʢʪʠʚʥʫ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʫʩʽʤʘ 
ʩʫʙ'ʻʢʪʘʤʠ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʇʨʦʙʣʝʤʥʠʡ ʪʘ ʝʚʨʠʩʪʠʯʥʠʡ ʚʠʢʣʘʜ ʧʽʜʯʘʩ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʚʠʚʯʝʥʥʷ 
ʤʘʪʝʤʘʪʠʢʠ ʨʝʘʣʽʟʫʶʪʴʩʷ ʚ ʝʣʝʢʪʨʦʥʥʠʭ ʣʝʢʮʽʷʭ, ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʪʷʭ ʪʘ 
ʩʝʤʽʥʘʨʘʭ, ʷʢʽ ʧʦʙʫʜʦʚʘʥʦ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʨʷʤʦʛʦ ʪʘ ʟʚʦʨʦʪʥʦʛʦ 
ʟʚ'ʷʟʢʫ ʩʣʫʭʘʯʽʚ ʽʟ ʥʘʚʯʘʶʯʦʶ ʩʠʩʪʝʤʦʶ, ʚʠʢʣʘʜʘʯʝʤ ʪʘ ʤʽʞ ʩʦʙʦʶ. 

ɺ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʢʫʨʩʽ, ʢʦʣʠ ʻ ʤʦʞʣʠʚʦʩʪʽ ʚʽʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ 
ʢʦʤʧ'ʶʪʝʨʦʤ ʽ ʜʦʩʪʫʧʫ ʜʦ ɯʥʪʝʨʥʝʪʫ, ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʪʘʢʠʡ 
ʟʘʛʘʣʴʥʦʜʠʜʘʢʪʠʯʥʠʡ ʧʨʠʥʮʠʧ, ʷʢ ʥʘʦʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ 
ʤʘʪʝʨʽʘʣʫ. ɿ'ʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 
ʚʤʽʥʥʷ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ 
ʤʘʪʝʨʽʘʣʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʠʩʫʥʢʽʚ, ʘʥʽʤʘʮʽʡ, ʩʭʝʤ, ʪʘʙʣʠʮʴ ʜʣʷ 
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ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʧʦʥʫʢʘʻ ʜʦ ʩʚʽʜʦʤʦʛʦ ʩʧʨʠʡʤʘʥʥʷ 
ʪʘ ʛʣʠʙʦʢʦʛʦ ʨʦʟʫʤʽʥʥʷ ʩʣʫʭʘʯʘʤʠ ʣʦʛʽʯʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʪʘ ʟʚ'ʷʟʢʽʚ 
ʤʽʞ ʦʩʥʦʚʥʠʤʠ ʧʦʥʷʪʪʷʤʠ ʪʝʤʠ. ʋʩʧʽʰʥʽʩʪʴ ʩʧʨʠʡʤʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ 
ʘʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʚʩʽʭ ʘʥʘʣʽʟʘʪʦʨʽʚ: ʟʦʨʦʚʠʭ, ʩʣʫʭʦʚʠʭ, ʪʦʱʦ.  

ʉʭʝʤʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʚ ʝʣʝʢʪʨʦʥʥʠʭ ʣʝʢʮʽʷʭ ʜʣʷ 
ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʟʤʽʩʪʫ, ʪʘʢ ʽ ʧʽʜ ʯʘʩ ʧʨʦʤʽʞʥʠʭ ʢʦʥʪʨʦʣʽʚ ʚ ʝʣʝʢʪʨʦʥʥʠʭ 
ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʪʷʭ. ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʩʪʘʪʠʯʥʠʤʠ ʘʙʦ ʘʥʽʤʦʚʘʥʠʤʠ. 
ɿʘʛʘʣʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʽʤʘʮʽʾ ʧʨʠ ʚʠʚʯʝʥʥʽ ʤʘʪʝʤʘʪʠʢʠ ʤʘʻ ʥʘ ʤʝʪʽ: 

- ʽʣʶʩʪʨʘʮʽʶ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; 
- ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; 
- ʜʝʤʦʥʩʪʨʘʮʽʶ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʢʨʦʢʽʚ ʘʣʛʦʨʠʪʤʫ; 
- ʬʦʢʫʩʫʚʘʥʥʷ ʫʚʘʛʠ ʫʯʥʷ ʥʘ ʚʘʞʣʠʚʠʭ ʤʦʤʝʥʪʘʭ. 
ɺ ʪʝʤʽ çʏʦʪʠʨʠʢʫʪʥʠʢʠè (ʤʦʜʫʣʴ 3) ʪʝʦʨʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʟʘʟʚʠʯʘʡ ʥʝ 

ʩʢʣʘʜʘʻ ʪʨʫʜʥʦʱʽʚ ʜʣʷ ʩʣʫʭʘʯʽʚ, ʪʦʤʫ ʚ ʝʣʝʢʪʨʦʥʥʫ ʣʝʢʮʽʶ ʧʨʦʧʦʥʫʻʤʦ 
ʚʢʣʶʯʠʪʠ ʘʥʽʤʦʚʘʥʫ ʩʭʝʤʫ çʇʘʨʘʣʝʣʦʛʨʘʤ ʪʘ ʡʦʛʦ ʯʘʩʪʠʥʥʽ ʚʠʧʘʜʢʠè (ʨʠʩ.1). 

 
ʈʠʩ. 1. ʊʠʪʫʣʴʥʘ ʩʪʦʨʽʥʢʘ ʘʥʽʤʦʚʘʥʦʾ ʩʭʝʤʘ çʆʟʥʘʯʝʥʥʷ ʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʧʘʨʘʣʝʣʦʛʨʘʤʘ ʽ ʡʦʛʦ ʯʘʩʪʠʥʥʠʭ ʚʠʧʘʜʢʽʚ 
ʉʣʫʭʘʯ ʤʦʞʝ ʢʣʽʢʥʫʪʠ çʤʠʰʢʦʶè ʥʘ ʦʜʥʦʤʫ ʟ ʯʦʪʠʨʠʢʫʪʥʠʢʽʚ ʽ ʧʝʨʝʜ 

ʥʠʤ ʟ'̫ ʚʠʪʴʩʷ ʚʽʢʥʦ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʦʟʥʘʯʝʥʥʷʤ ʽ ʚʣʘʩʪʠʚʦʩʪʷʤʠ (ʨʠʩ. 2.).  

  
ʈʠʩ. 2. ʉʭʝʤʘ-ʪʘʙʣʠʮʷ çʇʘʨʘʣʝʣʦʛʨʘʤ: ʦʟʥʘʯʝʥʥʷ ʽ ʚʣʘʩʪʠʚʦʩʪʽè 
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ʇʽʩʣʷ ʥʘʚʝʜʝʥʥʷ çʤʠʰʽè ʥʘ ʨʠʩʫʥʦʢ ʟ'ʷʚʣʷʻʪʴʩʷ ʩʣʦʚʝʩʥʝ 
ʬʦʨʤʫʣʶʚʘʥʥʷ ʦʟʥʘʯʝʥʥʷ ʘʙʦ ʚʣʘʩʪʠʚʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʥʘ ʨʠʩʫʥʢʫ 
ʘʢʪʠʚʦʚʘʥʦ ʚʽʢʥʦ ɹ ʽ ʤʦʞʥʘ ʧʨʦʯʠʪʘʪʠ ʩʣʦʚʝʩʥʝ ʬʦʨʤʫʣʶʚʘʥʥʷ ʦʜʥʽʻʾ ʟ 
ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʘʨʘʣʝʣʦʛʨʘʤʘ. 

ɺ ʣʝʢʮʽʾ çʇʦʙʫʜʦʚʘ ʛʨʘʬʽʢʽʚ ʬʫʥʢʮʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʤʝʥʪʘʨʥʠʭ 
ʧʝʨʝʪʚʦʨʝʥʴè ʘʥʽʤʘʮʽʶ ʟʘʩʪʦʩʦʚʫʻʤʦ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 
ʚʠʢʦʥʘʥʥʷ ʢʨʦʢʽʚ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʘ ʟʘʜʘʥʦʾ ʬʫʥʢʮʽʾ (ʨʠʩ. 3). 

  
ʘ) ʙ) 

ʈʠʩ. 3. ɯʣʶʩʪʨʘʮʽʷ ʘʣʛʦʨʠʪʤʫ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʘ ʬʫʥʢʮʽʾ y = ï f(x) 
ʃʝʢʮʽʷ çʇʦʙʫʜʦʚʘ ʛʨʘʬʽʢʽʚ ʬʫʥʢʮʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʤʝʥʪʘʨʥʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴè ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʬʦʨʤʘʪʽ ʚʝʙ-ʜʦʢʫʤʝʥʪʫ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 
ʚʦʩʴʤʠ ʩʪʦʨʽʥʦʢ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʧʨʠʩʚʷʯʝʥʘ ʦʜʥʦʤʫ ʩʧʦʩʦʙʫ ʧʦʙʫʜʦʚʠ, ʪʘ 
ʦʜʥʽʻʾ ʩʪʦʨʽʥʢʠ ʟ ʧʨʠʢʣʘʜʘʤʠ. ʅʘ ʧʦʯʘʪʢʫ ʩʪʦʨʽʥʢʠ ʩʣʦʚʘʤʠ 
ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʘʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ. ʅʘʧʨʠʢʣʘʜ, ʨʠʩʫʥʦʢ (ʨʠʩ. 4). 

 
ʈʠʩ. 4. ɸʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʘ ʬʫʥʢʮʽʾ y = ï f(x) 

ʅʘ ʨʠʩ. 3 (ʘ) ʟʦʙʨʘʞʝʥʦ ʧʦʯʘʪʢʦʚʠʡ ʚʠʛʣʷʜ ʘʥʽʤʘʮʽʾ. ɸʢʪʠʚʫʚʘʪʠ 
ʧʦʙʫʜʦʚʫ ʩʣʫʭʘʯ ʤʦʞʝ ʥʘʪʠʩʥʫʚʰʠ ʢʥʦʧʢʫ çʇʦʙʫʜʦʚʘè. ʊʦʜʽ ʘʥʽʤʘʮʽʷ 
ʥʘʙʫʚʘʻ ʨʦʙʦʯʦʛʦ ʚʠʛʣʷʜʫ (ʨʠʩ. 3 (ʙ)) ʽ ʩʣʫʭʘʯ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʩʪʝʞʠʪʠ ʚʩʽ 
ʝʪʘʧʠ ʧʦʙʫʜʦʚʠ, ʥʘʪʠʩʢʘʶʯʠ ʢʥʦʧʢʠ, ʥʦʤʝʨʠ ʷʢʠʭ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʨʦʢʘʤ 
ʘʣʛʦʨʠʪʤʫ.  

ʋ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʩʚʦʻʥʥʷ ʨʽʟʥʠʭ 
ʤʝʪʦʜʽʚ ʽ ʩʧʦʩʦʙʽʚ ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʟʘʜʘʯ. ʆʩʥʦʚʥʫ ʯʘʩʪʠʥʫ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 
ʢʫʨʩʫ ʩʢʣʘʜʘʶʪʴ ʝʣʝʢʪʨʦʥʥʽ ʧʨʘʢʪʠʯʥʽ ʟʘʥʷʪʪʷ, ʷʢʽ ʤʘʶʪʴ ʥʘ ʤʝʪʽ 
ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ ʨʦʟʚ'ʷʟʫʚʘʪʠ ʨʽʟʥʽ ʪʠʧʠ ʟʘʜʘʯ, ʟʦʢʨʝʤʘ 



ʇʝʜʘʛʦʛʽʯʥʽ ʥʘʫʢʠ: ʪʝʦʨʽʷ, ʽʩʪʦʨʽʷ, ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, 2010, ˉ2(4)  

83 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʫ ʜʝʨʞʘʚʥʽʡ ʧʽʜʩʫʤʢʦʚʽʡ ʘʪʝʩʪʘʮʽʾ ʪʘ ʟʦʚʥʽʰʥʴʦʤʫ 
ʥʝʟʘʣʝʞʥʦʤʫ ʦʮʽʥʶʚʘʥʥʽ. ʈʦʙʦʪʘ ʩʣʫʭʘʯʽʚ ʫ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʢʫʨʩʽ ʚʠʤʘʛʘʻ 
ʧʨʠʩʢʽʧʣʠʚʦʛʦ ʜʦʪʨʠʤʘʥʥʷ ʽʥʩʪʨʫʢʮʽʡ ʜʦ ʟʘʚʜʘʥʴ, ʯʽʪʢʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 
ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʅʘ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʟ ʤʘʪʝʨʽʘʣʘʤʠ 
ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʫʨʩʫ ʫʯʥʽ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʛʦʪʦʚʽ ʜʦ ʩʘʤʦʩʪʽʡʥʦʛʦ ʧʨʠʡʥʷʪʪʷ 
ʨʽʰʝʥʴ, ʱʦ ʧʦʪʨʽʙʥʦ ʚʨʘʭʫʚʘʪʠ ʫ ʨʦʟʨʦʙʮʽ ʜʠʜʘʢʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ.  

ʍʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ ʜʠʜʘʢʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʢʫʨʩʽ ʻ 
ʥʘʷʚʥʽʩʪʴ ʯʽʪʢʠʭ ʽʥʩʪʨʫʢʮʽʡ ʪʘ ʚʢʘʟʽʚʦʢ ʱʦʜʦ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʜʽʡ 
ʚ ʧʨʦʮʝʩʽ ʟʘʢʨʽʧʣʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ, ʬʦʨʤʫʚʘʥʥʷ ʫʤʽʥʴ. ʊʦʙʪʦ 
ʥʘʷʚʥʽʩʪʴ ʧʝʚʥʠʭ ʘʣʛʦʨʠʪʤʽʚ. ʉʪʫʧʽʥʴ ʨʦʟʛʦʨʥʫʪʦʩʪʽ ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ 
ʧʨʠʧʠʩʫ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʢʦʥʢʨʝʪʥʠʤ ʜʠʜʘʢʪʠʯʥʠʤ ʮʽʣʷʤ ʟʘʚʜʘʥʥʷ. 
ɿʘʚʜʘʥʥʷ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʫʤʽʥʴ, ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʥʘʡʙʽʣʴʰ 
ʧʦʚʥʠʤ ʽ ʨʦʟʛʦʨʥʫʪʠʤ ʘʣʛʦʨʠʪʤʽʯʥʠʤ ʧʨʠʧʠʩʦʤ, ʟʘʚʜʘʥʥʷ ʥʘ ʟʘʢʨʽʧʣʝʥʥʷ 
ʟʥʘʥʴ ï ʟʛʦʨʥʫʪʠʤ ʘʣʛʦʨʠʪʤʽʯʥʠʤ ʧʨʠʧʠʩʦʤ, ʟʘʚʜʘʥʥʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 
ʟʥʘʥʴ ʚʠʤʘʛʘʶʪʴ ʩʘʤʦʩʪʽʡʥʦ ʩʢʣʘʩʪʠ ʽ ʟʘʩʪʦʩʫʚʘʪʠ ʘʣʛʦʨʠʪʤ ʜʽʡ. 

ʈʦʟʛʣʷʥʝʤʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʥʘ ʧʨʠʢʣʘʜʽ ʪʝʤʠ 
çʊʨʠʢʫʪʥʠʢʠè (ʤʦʜʫʣʴ 3). ʊʝʦʨʝʪʠʯʥʘ ʯʘʩʪʠʥʘ ʮʽʻʾ ʪʝʤʠ ʥʝ ʻ ʩʢʣʘʜʥʦʶ. ʗʢ 
ʧʨʘʚʠʣʦ, ʫʯʥʽ ʚʽʣʴʥʦ ʦʨʽʻʥʪʫʶʪʴʩʷ ʫ ʚʠʜʘʭ ʪʨʠʢʫʪʥʠʢʽʚ, ʟʥʘʶʪʴ ʝʣʝʤʝʥʪʠ 
ʪʨʠʢʫʪʥʠʢʽʚ, ʦʟʥʘʢʠ ʨʽʚʥʦʩʪʽ ʽ ʧʦʜʽʙʥʦʩʪʽ, ʦʩʥʦʚʥʽ ʪʝʦʨʝʤʠ ʪʘ ʬʦʨʤʫʣʠ ʥʘ 
ʟʥʘʭʦʜʞʝʥʥʷ ʧʣʦʱʽ ʪʨʠʢʫʪʥʠʢʘ. ʊʦʤʫ ʪʝʦʨʝʪʠʯʥʫ ʯʘʩʪʠʥʫ ʤʠ ʧʨʦʧʦʥʫʻʤʦ 
ʧʦʜʘʪʠ ʫ ʩʭʝʤʘʪʠʯʥʦʤʫ ʚʠʛʣʷʜʽ. ʊʘʢʽ ʧʠʪʘʥʥʷ ʷʢ ʚʠʜʠ ʪʨʠʢʫʪʥʠʢʽʚ ʪʘ ʾʭ 
ʚʣʘʩʪʠʚʦʩʪʽ ʚʟʘʛʘʣʽ ʚʠʥʦʩʠʤʦ ʥʘ ʩʘʤʦʩʪʽʡʥʝ ʦʧʨʘʮʶʚʘʥʥʷ. ʇʽʜʪʝʤʠ 
çʄʝʪʨʠʯʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʫ ʪʨʠʢʫʪʥʠʢʫè, çɿʥʘʭʦʜʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ 
ʪʨʠʢʫʪʥʠʢʘè, çʆʙʯʠʩʣʝʥʥʷ ʧʣʦʱ ʪʨʠʢʫʪʥʠʢʽʚè ʤʘʶʪʴ ʧʨʘʢʪʠʯʥʠʡ 
ʭʘʨʘʢʪʝʨ, ʪʦʤʫ ʚʘʨʪʦ ʨʦʟʛʣʷʥʫʪʠ ʨʦʟʚ'ʷʟʘʥʥʷ ʪʠʧʦʚʠʭ ʟʘʜʘʯ ʚ ʝʣʝʢʪʨʦʥʥʠʭ 
ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʪʷʭ. ɿʦʢʨʝʤʘ, ʥʘ ʧʨʘʢʪʠʯʥʦʤʫ ʟʘʥʷʪʪʽ çɿʥʘʭʦʜʞʝʥʥʷ 
ʝʣʝʤʝʥʪʽʚ ʪʨʠʢʫʪʥʠʢʘè ʨʦʟʛʣʷʜʘʻʤʦ: 

- ʦʙʯʠʩʣʝʥʥʷ ʜʦʚʞʠʥʠ ʤʝʜʽʘʥʠ;  
- ʚʣʘʩʪʠʚʽʩʪʴ ʤʝʜʽʘʥʠ;  
- ʦʙʯʠʩʣʝʥʥʷ ʜʦʚʞʠʥʠ ʙʽʩʝʢʪʨʠʩʠ;  
- ʚʣʘʩʪʠʚʽʩʪʴ ʙʽʩʝʢʪʨʠʩʠ;  
- ʚʣʘʩʪʠʚʽʩʪʴ ʚʠʩʦʪ ʪʨʠʢʫʪʥʠʢʘ.  
ɿʥʘʭʦʜʞʝʥʥʷ ʬʦʨʤʫʣ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʜʦʚʞʠʥ ʤʝʜʽʘʥʠ ʽ ʙʽʩʝʢʪʨʠʩʠ 

ʧʨʦʧʦʥʫʻʤʦ ʦʬʦʨʤʠʪʠ ʫ ʚʠʛʣʷʜʽ ʨʦʟʚ'ʷʟʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʜʘʯ, ʦʩʢʽʣʴʢʠ 
ʚʦʥʠ ʜʘʶʪʴ ʟʘʛʘʣʴʥʽ ʧʨʠʡʦʤʠ ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʟʘʜʘʯ: ʧʦʜʚʦʻʥʥʷ ʤʝʜʽʘʥʠ ʪʘ 
ʤʝʪʦʜ ʧʣʦʱ ʚʽʜʧʦʚʽʜʥʦ. ʌʨʘʛʤʝʥʪ ʩʪʨʫʢʪʫʨʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ 
ʟʘʥʷʪʪʷ ʧʦʜʘʥʦ ʚ ʪʘʙʣʠʮʽ 2. ʂʦʞʝʥ ʨʷʜʦʢ ʪʘʙʣʠʮʽ ï ʦʢʨʝʤʘ ʩʪʦʨʽʥʢʘ 
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ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʥʷʪʪʷ. ɺʦʥʘ ʤʽʩʪʠʪʴ ʨʠʩʫʥʦʢ ʜʦ ʟʘʜʘʯʽ, ʧʦʪʨʽʙʥʽ ʣʦʛʽʯʥʽ 
ʤʽʨʢʫʚʘʥʥʷ ʪʘ ʧʠʪʘʥʥʷ ʜʦ ʩʣʫʭʘʯʘ. ʇʝʨʝʭʽʜ ʜʦ ʽʥʰʦʾ ʩʪʦʨʽʥʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ 
ʣʠʰʝ ʧʽʩʣʷ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ. ʇʨʘʢʪʠʯʥʝ ʟʘʥʷʪʪʷ ʤʽʩʪʠʪʴ ʱʝ 
ʯʦʪʠʨʠ ʟʘʜʘʯʽ ʥʘ ʟʥʘʭʦʜʞʝʥʥʷ ʤʝʜʽʘʥ ʪʘ ʙʽʩʝʢʪʨʠʩ ʪʨʠʢʫʪʥʠʢʘ.  

ʊʘʙʣʠʮʷ 2 
ɿʘʜʘʯʘ ʥʘ ʟʥʘʭʦʜʞʝʥʥʷ ʜʦʚʞʠʥʠ ʙʽʩʝʢʪʨʠʩʠ ʪʨʠʢʫʪʥʠʢʘ  

ɿʘʜʘʯʘ. ɺ ʪʨʠʢʫʪʥʠʢʫ ɸɺʉ ʟʘʜʘʥʦ ʩʪʦʨʦʥʠ ɸɺ = ʩ, ɸʉ = b, Ïɸ = Ŭ. 
ɿʥʘʡʜʽʪʴ ʜʦʚʞʠʥʫ ʙʽʩʝʢʪʨʠʩʠ ɸD Ïɸ. 

ʈʦʟʚ'ʷʟʘʥʥʷ 

 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ɸD = la ʚʠʢʦʨʠʩʪʘʻʤʦ 
ʤʝʪʦʜ ʧʣʦʱ 

ʄʝʪʦʜ ʧʣʦʱ 
1) ɿʥʘʡʜʝʤʦ ʧʣʦʱʫ ʪʨʠʢʫʪʥʠʢʘ ɸɺʉ 
ʜʚʦʤʘ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʯʝʨʝʟ la. 
2) ʇʨʠʨʽʚʥʷʻʤʦ ʦʪʨʠʤʘʥʽ ʚʠʨʘʟʠ ʽ 
ʚʠʨʘʟʠʤʦ ʟ ʥʠʭ la. 

 
 

 
 

1) ɯ ʩʧʦʩʽʙ 
ɹʽʩʝʢʪʨʠʩʘ AD ʨʦʟʙʠʚʘʻ Dɸɺʉ ʥʘ ʜʚʘ 
ʪʨʠʢʫʪʥʠʢʠ DɸɺD ʽ DɸʉD, ʦʪʞʝ, 
ʧʨʘʚʠʣʴʥʦʶ ʻ ʨʽʚʥʽʩʪʴ: 
ʘ) SDɸɺʉ = SDɸɺD + SDɸʉD; 
ʙ) SDɸɺʉ = SDɸɺD ï SDɸʉD; 
ʚ) SDɸɺʉ = SDɸɺD Ā SDɸʉD; 
ʛ) SDɸɺʉ = SDɸɺD : SDɸʉD 

 
 
 

 

ɯɯ ʩʧʦʩʽʙ 
ʆʙʝʨʽʪʴ ʬʦʨʤʫʣʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ 
ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ SDɸɺʉ, SDɸɺD, SDɸʉD 
ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʘʜʘʥʽ ʝʣʝʤʝʥʪʠ 
ʪʨʠʢʫʪʥʠʢʘ: 
ʘ) 3Dˍˏ˞ ὥ ɇ ὰ ; 

ʙ) 3Dˍˏ˞ ὦ ɇ ὧ ɇ ÓÉÎ ; 

ʚ) 3Dˍˏ˞ ὦ ɇ ὧ ɇ ÓÉÎ ὃ; 

ʛ) 3Dˍˏ˞ ὧ ɇ ὰ ; 

ʜ) 3Dˍˏ˞ ὧ ɇ ὰ ɇ ÓÉÎ ; 
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ʝ) 3Dˍˏ˞ ὦ ɇ ὰ ; 

ʞ) 3Dˍˏ˞ ὦ ɇ ὰ ɇ ÓÉÎ . 

 

2) ʇʨʠʨʽʚʥʷʻʤʦ ʚʠʨʘʟʠ ʦʪʨʠʤʘʥʽ ɯ ʽ ɯɯ 
ʩʧʦʩʦʙʘʤʠ: 
SDɸɺʉ = SDɸɺD + SDɸʉD; 

ὦ ɇ ὧ ÓÉÎ ὃ ὦ ɇ ὧ ɇ ÓÉÎ ὦ ɇ ὰ ɇ

ÓÉÎ . 

ɺʠʢʦʨʠʩʪʘʻʤʦ ʬʦʨʤʫʣʫ ʩʠʥʫʩʘ 

ʧʦʜʚʽʡʥʦʛʦ ʢʫʪʘ ÓÉÎ ὃ ς ÓÉÎ ÃÏÓ ȡ ὦ ɇ

ὧ ÓÉÎ ÃÏÓ ὧ ɇ ὰ ɇ ÓÉÎ  

ὦ ɇ ὰ ɇ ÓÉÎ . 

 
  

ʉʧʨʦʩʪʽʪʴ ʦʪʨʠʤʘʥʠʡ ʚʠʨʘʟ: 

a) ὦ ɇ ὧ ÃÏÓ ὧ ɇ ὰ ὦ ɇ ὰ . 

ʙ) ὦ ɇ ὧ ÓÉÎ ὧ ɇ ὰ ÓÉÎ ὦ ɇ ὰ ÓÉÎ  ; 

ʚ) ὧ ÓÉÎ ÃÏÓ ὧ ɇ ὰ ÓÉÎ ὰ ÓÉÎ ; 

ʛ) ὦ ɇ ὧ ὧ ɇ ὰ ὦ ɇ ὰ . 

 

ɿ ʦʩʪʘʥʥʴʦʛʦ ʚʠʨʘʟʫ ʟʥʘʭʦʜʠʤʦ la: 
ὦ ɇ ὧ ÃÏÓ ὧ ɇ ὰ ὦ ɇ ὰ ; 

ςὦ ɇ ὧ ÃÏÓ ̒ ὦ ɇ  ὰ ; 

ὰ ɇ ÃÏÓ . 

 
ʈʽʚʝʥʴ ʟʘʩʚʦʻʥʥʷ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ 

ʚʦʣʦʜʽʥʥʷʤ ʫʯʥʷʤʠ ʧʦʥʷʪʽʡʥʠʤ ʘʧʘʨʘʪʦʤ. ʊʦʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʧʦʥʷʪʴ, 
ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʻ ʥʝʦʙʭʽʜʥʠʤ ʝʣʝʤʝʥʪʦʤ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʫʨʩʫ. ɿ 
ʮʽʻʶ ʤʝʪʦʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʣʦʚʥʠʢʠ, ʜʦ ʷʢʠʭ ʩʣʫʭʘʯ ʤʦʞʝ 
ʟʚʝʨʥʫʪʠʩʷ ʟʘ ʧʦʪʨʝʙʦʶ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʝʪʘʧʽ ʥʘʚʯʘʥʥʷ. ʉʣʦʚʥʠʢ (Glossary) 
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ʻ ʘʢʪʠʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʫʨʩʫ ʩʪʚʦʨʝʥʦʛʦ ʚ ʩʠʩʪʝʤʽ Moodle. 
ɺ ʥʘʰʦʤʫ ʢʫʨʩʽ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʩʣʦʚʥʠʢʠ ʜʣʷ ʢʦʞʥʦʛʦ ʤʦʜʫʣʷ, ʷʢʽ 
ʦʙ'ʻʜʥʫʶʪʴʩʷ ʚ ʦʜʠʥ ʛʦʣʦʚʥʠʡ ʩʣʦʚʥʠʢ. ɼʦ ʚʠʜʽʚ ʨʦʙʦʪʠ ʚ ʜʠʩʪʘʥʮʽʡʥʦʤʫ 
ʢʫʨʩʽ ʧʨʦʧʦʥʫʻʤʦ ʜʦʜʘʪʠ ʩʘʤʦʩʪʽʡʥʝ ʥʘʧʦʚʥʝʥʥʷ ʩʣʫʭʘʯʝʤ ʩʣʦʚʥʠʢʘ 
ʥʦʚʠʤʠ ʪʝʨʤʽʥʘʤʠ. 

ɺʠʩʥʦʚʢʠ. ʄʝʪʦʜʠʢʘ ʬʦʨʤʫʚʘʥʥʷ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʘʙʽʪʫʨʽʻʥʪʽʚ 
ʚ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʢʫʨʩʽ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʥʠʭ ʟʘʩʘʜʘʭ ʪʨʘʜʠʮʽʡʥʦʾ 
ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʩʪʘʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 
ʥʘʚʯʘʥʥʷ ʜʦʟʚʦʣʷʻ ʧʨʠʜʽʣʠʪʠ ʙʽʣʴʰʫ ʫʚʘʛʫ ʢʦʞʥʦʤʫ ʫʯʥʶ ʦʢʨʝʤʦ ʪʘ 
ʟʦʩʝʨʝʜʠʪʠʩʴ ʥʘ ʡʦʛʦ ʦʩʦʙʠʩʪʠʭ ʧʽʟʥʘʚʘʣʴʥʠʭ ʧʦʪʨʝʙʘʭ. 
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ʈɽɿʖʄɽ 
ʈʘʩʢʨʳʪʦ ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʝʘʣʠʟʘʮʠʶ ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʚ 

ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʢʫʨʩʝ çʄʘʪʝʤʘʪʠʢʘ ʜʣʷ ʘʙʠʪʫʨʠʝʥʪʦʚè.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʘʙʠʪʫʨʠʝʥʪʳ, ʘʢʪʠʚʥʳʝ ʤʝʪʦʜʳ 

ʦʙʫʯʝʥʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ. 
SUMMARY 

The article is about practical realization of active learning methods in the distance 
course ñMathematics for university entrantsò.  

Key words: controlled from distance studies, university entrants, active methods of 
studies, information technologies of studies. 

 
 
ʋɼʂ 372.519.2 

ʊ. ʄ. ʍʤʘʨʘ  
ɯʥʩʪʠʪʫʪ ʧʝʜʘʛʦʛʽʢʠ ɸʇʅ ʋʢʨʘʾʥʠ 

ʊ. ʄ. ɿʘʜʦʨʦʞʥʷ  
ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ɼʇʉ ʋʢʨʘʾʥʠ 

 

ʉʊʆʍɸʉʊʀʏʅɯ ʄʆɼɽʃɯ ʗʂ ɿɸʉɯɹ ʈʆɿɺʀʊʂʋ ʄʀʉʃɽʅʅʗ 
ʋʏʅɯɺ 

 

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʦʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ, ʟ ʷʢʠʤʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫʯʥʽ 
ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʩʪʦʭʘʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ. ɸʚʪʦʨʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʯʥʽ ʰʣʷʭʠ, ʱʦ 
ʜʦʧʦʤʦʞʫʪʴ ʫʯʥʷʤ ʜʦʣʘʪʠ ʧʝʚʥʽ ʪʨʫʜʥʦʱʽ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʥʘ ʧʝʨʰʠʭ ʝʪʘʧʘʭ 
ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʚ ʨʦʟʜʽʣʽ ʩʪʦʭʘʩʪʠʢʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʪʦʭʘʩʪʠʯʥʽ ʤʦʜʝʣʽ, ʨʦʟʚʠʪʦʢ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ, ʟʘʜʘʯʽ 
ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʤʽʩʪʫ. 
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ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʋʞʝ ʙʽʣʴʰʝ 10 ʨʦʢʽʚ ʷʢ ʰʢʽʣʴʥʠʡ ʢʫʨʩ 
ʤʘʪʝʤʘʪʠʢʠ ʙʫʣʦ ʜʦʧʦʚʥʝʥʦ ʥʦʚʦʶ ʩʪʦʭʘʩʪʠʯʥʦʶ ʟʤʽʩʪʦʚʦʶ ʣʽʥʽʻʶ, ʘʣʝ 
ʣʠʰʝ ʟʘ ʥʦʚʦʶ ʧʨʦʛʨʘʤʦʶ çʄʘʪʝʤʘʪʠʢʘ, 5-12 ʢʣʘʩʠè ʫʯʥʽ ʚʠʚʯʘʶʪʴ 
ʝʣʝʤʝʥʪʠ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ, ʧʦʯʠʥʘʶʯʠ ʟ 
ʦʩʥʦʚʥʦʾ ʰʢʦʣʠ, ʚ ʦʙʩʷʟʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʜʝʨʞʘʚʥʦʛʦ ʩʪʘʥʜʘʨʪʫ. ʋ 
ʩʪʘʨʰʽʡ ʰʢʦʣʽ ʮʷ ʟʤʽʩʪʦʚʘ ʣʽʥʽʷ ʩʫʪʪʻʚʦ ʨʦʟʰʠʨʶʻʪʴʩʷ, ʧʦʛʣʠʙʣʶʻʪʴʩʷ. 
ʊʘʢʠʡ ʧʽʜʭʽʜ ʻ ʜʦʩʠʪʴ ʧʨʠʨʦʜʥʽʤ, ʡʦʛʦ ʜʦʮʽʣʴʥʽʩʪʴ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 
ʙʘʛʘʪʦʨʽʯʥʠʤ ʟʘʨʫʙʽʞʥʠʤ ʜʦʩʚʽʜʦʤ. ɸʜʞʝ ʫ ʰʢʦʣʘʭ ʨʷʜʫ ʢʨʘʾʥ, ʷʢ ʪʦ: 
ɸʚʩʪʨʽʷ, ɸʥʛʣʽʷ, ɻʦʣʣʘʥʜʽʷ, ʢʨʘʾʥʠ ɹʘʣʪʽʾ, ʉʐɸ, ʌʨʘʥʮʽʷ, ʐʚʝʡʮʘʨʽʷ 
ʝʣʝʤʝʥʪʠ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʚʠʚʯʘʶʪʴʩʷ ʚ 
ʟʤʽʩʪʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ, ʧʦʯʠʥʘʶʯʠ ʟ 20-30 ʨʦʢʽʚ. ʋ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ 
ʜʽʪʝʡ ʧʦʯʠʥʘʶʪʴ ʦʟʥʘʡʦʤʣʶʚʘʪʠ ʽʟ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʧʦʥʷʪʪʷʤʠ ʟ  
11ï12 ʨʦʢʽʚ, ʧʦʩʪʫʧʦʚʦ ʨʦʟʰʠʨʶʶʯʠ ʢʦʣʦ ʪʝʤ ʪʘ ʧʦʚôʷʟʫʶʯʠ ʾʭ ʽʟ 
ʡʤʦʚʽʨʥʽʩʥʠʤʠ ʧʦʥʷʪʪʷʤʠ. ʎʽʢʘʚʠʤ ʚʠʢʣʶʯʝʥʥʷʤ ʟ ʮʴʦʛʦ ʻ ʜʦʩʚʽʜ ʗʧʦʥʽʾ, 
ʜʝ ʚʚʝʜʝʥʥʷ ʩʪʦʭʘʩʪʠʯʥʠʭ ʧʦʥʷʪʴ ʧʦʯʠʥʘʶʪʴ ʟ 2-ʛʦ ʢʣʘʩʫ (8 ʨʦʢʽʚ) 
ʤʦʣʦʜʰʦʛʦ ʩʪʫʧʝʥʷ ʩʝʨʝʜʥʴʦʾ ʰʢʦʣʠ ʽ ʧʨʦʜʦʚʞʫʶʪʴ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ 
ʧʝʨʽʦʜʫ ʥʘʚʯʘʥʥʷ. 

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʟʥʦʧʣʘʥʦʚʠʡ 
ʟʘʨʫʙʽʞʥʠʡ ʜʦʩʚʽʜ, ʧʨʦʚʽʜʥʽ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʧʝʜʘʛʦʛʠ ʋʢʨʘʾʥʠ: ɹʨʦʜʩʴʢʠʡ 
ʗ.ʉ., ɺʦʣʢʦʚ ʖ.ɯ., ɻʨʽʱʝʥʢʦ ɺ.ʆ., ɾʘʣʜʘʢ ʄ.ɯ., ʄʠʭʘʣʽʥ ɻ.ʆ., ʉʣʻʧʢʘʥʴ 
ɿ.ɯ., ʐʢʽʣʴ ʄ.ɯ. ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ ʘʢʪʠʚʥʦ ʧʨʦʚʦʜʷʪʴ ʧʦʰʫʢ ʥʦʚʠʭ ʰʣʷʭʽʚ ʽ 
ʤʝʪʦʜʽʚ ʚʠʚʯʝʥʥʷ ʨʦʟʜʽʣʽʚ ʩʪʦʭʘʩʪʠʢʠ, ʷʢʽ ʙ ʩʧʨʠʷʣʠ ʬʦʨʤʫʚʘʥʥʶ ʚ ʫʯʥʽʚ 
ʡʤʦʚʽʨʥʽʩʥʦ-ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ. ɸʜʞʝ ʩʪʦʭʘʩʪʠʯʥʽ ʧʨʦʮʝʩʠ 
ʧʨʠʪʘʤʘʥʥʽ ʫʩʽʤ ʛʘʣʫʟʷʤ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʤʝʪʦʜʠ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ 
ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʽ 
ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʷʚʠʱ ʪʘ ʧʨʦʮʝʩʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ 
ʨʦʟʜʝʨʞʘʚʣʝʥʥʷʤ ʚʣʘʩʥʦʩʪʽ, ʨʦʟʛʦʨʪʘʥʥʷʤ ʧʨʦʮʝʩʫ ʧʨʠʚʘʪʠʟʘʮʽʾ, 
ʚʜʦʩʢʦʥʘʣʝʥʥʷʤ ʨʠʥʢʦʚʠʭ ʚʽʜʥʦʩʠʥ ʪʦʱʦ. ʊʦʤʫ ˇʨʫʥʪʦʚʥʘ ʩʪʦʭʘʩʪʠʯʥʘ 
ʧʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʽʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ, ʟʦʢʨʝʤʘ ʝʢʦʥʦʤʽʢʠ ʻ 
ʜʦʩʠʪʴ ʚʘʞʣʠʚʦʶ ʣʘʥʢʦʶ ʾʭʥʴʦʾ ʦʩʚʽʪʠ, ʘ ʚʤʽʥʥʷ ʘʥʘʣʽʟʫʚʘʪʠ ʚʠʧʘʜʢʦʚʽ 
ʬʘʢʪʦʨʠ, ʦʮʽʥʶʚʘʪʠ ʛʽʧʦʪʝʟʠ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʧʦʜʽʡ ʽ, ʥʘʨʝʰʪʽ, 
ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʚ ʩʠʪʫʘʮʽʷʭ, ʷʢʽ ʤʘʶʪʴ ʡʤʦʚʽʨʥʽʩʥʠʡ ʭʘʨʘʢʪʝʨ ʥʝʦʙʭʽʜʥʽ 
ʜʣʷ ʾʭʥʴʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʪʘʥʦʚʣʝʥʥʷ. ʊʘ ʡ ʨʦʟʚʠʪʦʢ ʥʦʚʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ 
ʤʠʩʣʝʥʥʷ ʚ ʫʯʥʽʚ ʚ ʫʤʦʚʘʭ ʨʠʥʢʦʚʠʭ ʚʽʜʥʦʩʠʥ ʥʝʤʦʞʣʠʚʠʡ ʙʝʟ 
ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʩʪʘʪʠʩʪʠʢʦ-ʡʤʦʚʽʨʥʽʩʥʦʛʦ ʤʠʩʣʝʥʥʷ. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʨʠʩʘʤʠ ʤʠʩʣʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ 
ʝʢʦʥʦʤʽʩʪʘ ʻ ʛʥʫʯʢʽʩʪʴ, ʢʨʠʪʠʯʥʽʩʪʴ, ʦʧʝʨʘʪʠʚʥʽʩʪʴ, ʚʤʽʥʥʷ ʘʥʘʣʽʟʫʚʘʪʠ 
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ʩʠʪʫʘʮʽʶ, ʷʢʘ ʩʢʣʘʣʘʩʷ, ʟʥʘʭʦʜʠʪʠ ʰʣʷʭʠ ʚʠʭʦʜʫ ʟ ʥʝʾ, ʧʨʠʡʤʘʪʠ ʢʦʥʢʨʝʪʥʽ 
ʨʽʰʝʥʥʷ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʥʷ: 

- ʰʣʷʭʦʤ ʧʦʩʣʽʜʦʚʥʠʭ ʩʧʨʦʱʝʥʴ ʩʢʣʘʜʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ, 
ʩʪʦʭʘʩʪʠʯʥʽ ʤʦʜʝʣʽ ʩʠʪʫʘʮʽʡ, ʦʧʠʩʘʥʠʭ ʫ ʩʶʞʝʪʥʠʭ ʟʘʜʘʯʘʭ; 

- ʦʙʠʨʘʪʠ ʨʘʮʽʦʥʘʣʴʥʽ ʤʝʪʦʜʠ ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʟʘʜʘʯ; 
- ʧʝʨʝʚʽʨʷʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ; 
- ʦʮʽʥʶʚʘʪʠ ʦʧʪʠʤʘʣʴʥʽʩʪʴ ʨʦʟʚ'ʷʟʘʥʥʷ; 
- ʟʜʽʡʩʥʶʚʘʪʠ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ; 
- ʫʩʪʘʥʦʚʣʶʚʘʪʠ ʩʠʩʪʝʤʫ ʘʥʘʣʦʛʽʡ, ʱʦ ʜʦʧʦʤʦʞʫʪʴ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʫ 

ʩʢʣʘʜʥʦʤʫ ʪʝʦʨʝʪʠʯʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʘʙʦ ʩʧʨʠʷʪʠʤʫʪʴ ʧʦʰʫʢʫ ʰʣʷʭʽʚ 
ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ. 

ʆʪʞʝ, ʫ ʧʽʜʛʦʪʦʚʮʽ ʩʧʝʮʽʘʣʽʩʪʽʚ ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʚʘʞʣʠʚʫ ʨʦʣʴ 
ʚʽʜʽʛʨʘʶʪʴ ʩʪʚʦʨʝʥʥʷ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʝʢʦʥʦʤʽʯʥʠʭ 
ʧʨʦʮʝʩʽʚ. 

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʦʩʚʽʜʫ ʦʩʚʦʻʥʥʷ ʫʯʥʷʤʠ ʩʪʦʭʘʩʪʠʯʥʠʭ 
ʤʦʜʝʣʝʡ ʥʘ ʧʨʠʢʣʘʜʽ ʟʘʜʘʯ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʤʽʩʪʫ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʄʦʜʝʣʶʚʘʥʥʷ ï ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʚʥʠʭ 
ʷʚʠʱ, ʧʨʦʮʝʩʽʚ ʘʙʦ ʩʠʩʪʝʤ ʦʙôʻʢʪʽʚ ʰʣʷʭʦʤ ʧʦʙʫʜʦʚʠ ʽ ʚʠʚʯʝʥʥʷ ʾʭ 
ʤʦʜʝʣʝʡ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʝʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʙʦ ʫʪʦʯʥʝʥʥʷ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʨʘʮʽʦʥʘʣʽʟʘʮʽʾ ʩʧʦʩʦʙʽʚ ʧʦʙʫʜʦʚʠ ʟʘʥʦʚʦ ʢʦʥʩʪʨʫʡʦʚʘʥʠʭ 
ʦʙôʻʢʪʽʚ. ɼʦʩʣʽʜʞʫʶʯʠ ʩʠʪʫʘʮʽʾ ʧʦʚôʷʟʘʥʽ ʟ ʚʠʧʘʜʢʦʚʠʤʠ ʧʨʦʮʝʩʘʤʠ ʪʘ 
ʧʦʜʽʷʤʠ ʫʯʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʚʠʜʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, 
ʟʦʢʨʝʤʘ: ʧʨʝʜʤʝʪʥʽ (ʫʯʥʽ ʚʠʢʦʥʫʶʪʴ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟ ʤʘʢʝʪʘʤʠ ʯʠ 
ʧʨʝʜʤʝʪʘʤʠ); ʦʙʨʘʟʥʽ (ʧʦʜʫʤʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʩʤʠʩʣʝʥʥʷ ʽ ʧʝʨʝʪʚʦʨʝʥʥʷ 
ʜʝʷʢʦʛʦ ʦʙôʻʢʪʫ ʯʠ ʩʠʪʫʘʮʽʾ); ʛʨʘʬʽʯʥʽ (ʦʧʠʩʘʥʠʡ ʩʶʞʝʪ ʟʦʙʨʘʞʘʻʪʴʩʷ ʥʘ 
ʤʘʣʶʥʢʫ ʯʠ ʩʭʝʤʽ); ʟʥʘʢʦʚʦ-ʩʠʤʚʦʣʴʥʽ (ʜʣʷ ʦʧʠʩʫ ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ 
ʚʝʣʠʯʠʥʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʘʪʝʤʘʪʠʯʥʽ ʟʥʘʢʠ ʽ ʩʠʤʚʦʣʠ).  

ʈʦʟʚôʷʟʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʩʪʦʭʘʩʪʠʯʥʦʾ ʟʘʜʘʯʽ ʧʦʚôʷʟʘʥʝ, ʧʝʨʝʜʫʩʽʤ ʟ 
ʨʦʟʧʽʟʥʘʚʘʥʥʷʤ ʪʘ ʚʠʙʦʨʦʤ ʤʦʜʝʣʽ, ʱʦ ʘʜʝʢʚʘʪʥʦ ʚʽʜʦʙʨʘʞʘʻ ʦʧʠʩʘʥʫ ʚ ʫʤʦʚʽ 
ʟʘʜʘʯʽ ʩʠʪʫʘʮʽʶ. ʆʙʯʠʩʣʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʝʡ ʤʘʻ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ 
ʦʙʛʦʚʦʨʝʥʥʷʤ ʩʪʦʭʘʩʪʠʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʽ ʡʦʛʦ ʤʦʞʣʠʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, 
ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ ʾʭ ʨʽʚʥʦʤʦʞʣʠʚʦʩʪʽ ʘʙʦ ʥʘʚʧʘʢʠ ʥʝ ʨʽʚʥʦʤʦʞʣʠʚʦʩʪʽ. 
ʇʦʙʫʜʦʚʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʥʦʞʠʥʠ   ʚʩʽʭ ʤʦʞʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ ʩʪʦʭʘʩʪʠʯʥʦʛʦ 
ʝʢʩʧʝʨʠʤʝʥʪʫ ʟ ʨʦʟʧʦʜʽʣʦʤ ʡʤʦʚʽʨʥʦʩʪʝʡ ʽ ʫʪʚʦʨʶʻ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ 
ʚʠʧʘʜʢʦʚʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ( , Ὓȟ ὖ). ʗʢ ʧʦʢʘʟʫʻ ʧʨʘʢʪʠʢʘ ʩʘʤʝ ʮʝʡ ʝʪʘʧ 
ʨʦʟʚôʷʟʫʚʘʥʥʷ ʩʪʦʭʘʩʪʠʯʥʠʭ ʟʘʜʘʯ ʻ ʥʘʡʙʽʣʴʰ ʧʨʦʙʣʝʤʘʪʠʯʥʠʤ ʜʣʷ ʫʯʥʽʚ. 
ʆʩʥʦʚʥʽ ʪʨʫʜʥʦʱʽ ʧʦʚôʷʟʘʥʽ ʟ: ʚʠʜʽʣʝʥʥʷʤ ʤʥʦʞʠʥʠ ʨʝʟʫʣʴʪʘʪʽʚ ʩʪʦʭʘʩʪʠʯʥʦʛʦ 
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ʝʢʩʧʝʨʠʤʝʥʪʫ; ʚʠʙʦʨʦʤ ʚʜʘʣʦʛʦ ʧʦʟʥʘʯʝʥʥʷ; ʚʠʜʽʣʝʥʥʷʤ ʦʩʥʦʚʥʠʭ ʽ 
ʜʨʫʛʦʨʷʜʥʠʭ ʜʝʪʘʣʝʡ ʝʢʩʧʝʨʠʤʝʥʪʫ; ʟʚʝʜʝʥʥʷʤ ʜʘʥʦʾ ʩʠʪʫʘʮʽʾ ʜʦ ʫʞʝ ʚʽʜʦʤʦʾ. 

ʅʘʚʯʘʥʥʷ ʫʯʥʽʚ çʤʠʩʪʝʮʪʚʫ ʤʦʜʝʣʶʚʘʥʥʷè ʫ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ 
ʩʪʦʭʘʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʤʘʻ ʜʚʘ ʰʣʷʭʠ ʨʝʘʣʽʟʘʮʽʾ. ʇʝʨʰʠʡ ʧʦʚ'ʷʟʘʥʠʡ ʟ 
ʪʨʘʜʠʮʽʡʥʠʤʠ ʜʣʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʩʪʠʣʶ ʤʠʩʣʝʥʥʷ ʟʜʽʙʥʦʩʪʷʤʠ ñʙʘʯʠʪʠ ʨʽʟʥʝ 
ʚ ʦʜʥʘʢʦʚʦʤʫ ʽ ʦʜʥʘʢʦʚʝ ʚ ʨʽʟʥʦʤʫò. ʉʘʤʝ ʚʦʥʠ ʽ ʩʢʣʘʜʘʶʪʴ ʦʩʥʦʚʫ ʙʫʜʴ-
ʷʢʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ɼʨʫʛʠʡ ʤʦʞʣʠʚʠʡ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʘ ʥʘ 
ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʧʨʠ ʚʠʚʯʝʥʥʽ ʪʝʤ ʩʪʦʭʘʩʪʠʢʠ. ʇʦʙʫʜʦʚʘ ʽ ʚʠʚʯʝʥʥʷ 
ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʚʠʧʘʜʢʦʚʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ (ʥʘʧʨʠʢʣʘʜ, ʇʇɿ GRAN 1, MS Excel) 
ʘʙʦ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʝʨʰʠʡ ʰʣʷʭ, ʫʯʥʷʤ ʩʣʽʜ ʥʘʛʘʜʘʪʠ, ʱʦ ʧʽʜ 
ʤʦʜʝʣʣʶ ʨʦʟʫʤʽʶʪʴ ʜʝʷʢʫ ʨʝʘʣʴʥʦ ʽʩʥʫʶʯʫ ʘʙʦ ʫʷʚʥʫ ʩʠʩʪʝʤʫ, ʷʢʘ 
ʟʘʤʽʥʶʶʯʠ ʽ ʚʽʜʦʙʨʘʞʘʶʯʠ ʚ ʧʽʟʥʘʚʘʣʴʥʠʭ ʧʨʦʮʝʩʘʭ ʽʥʰʫ ʩʠʩʪʝʤʫ ï 
ʦʨʠʛʽʥʘʣ, ʟʥʘʭʦʜʠʪʴʩʷ ʟ ʥʝʶ ʫ ʚʽʜʥʦʰʝʥʥʽ ʧʦʜʽʙʥʦʩʪʽ, ʟʘʚʜʷʢʠ ʯʦʤʫ 
ʚʠʚʯʝʥʥʷ ʤʦʜʝʣʽ ʜʘʻ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʦʨʠʛʽʥʘʣ, ʪʦʙʪʦ  
ʤʦʜʝʣʴ ï ʮʝ ʩʧʝʮʽʘʣʴʥʦ ʩʪʚʦʨʝʥʠʡ ʦʙôʻʢʪ, ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻ ʚʣʘʩʪʠʚʦʩʪʽ 
ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙôʻʢʪʘ (modele ï ʢʦʧʽʷ, ʟʨʘʟʦʢ). 

ʈʦʟʚôʷʟʫʚʘʥʥʷ ʞ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʟʚʦʜʠʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʜʦ 
ʚʠʢʦʥʘʥʥʷ ʥʘʩʪʫʧʥʠʭ ʪʨʴʦʭ ʝʪʘʧʽʚ: 

ɯ ʝʪʘʧ ï ʬʦʨʤʘʣʽʟʘʮʽʷ: ʧʝʨʝʭʽʜ ʚʽʜ ʨʝʘʣʴʥʦʾ ʩʠʪʫʘʮʽʾ, ʱʦ ʦʧʠʩʘʥʘ ʚ 
(ʧʨʠʢʣʘʜʥʽʡ) ʟʘʜʘʯʽ ʜʦ ʾʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ; 

ɯɯ ʝʪʘʧ ï ʜʦʩʣʽʜʞʝʥʥʷ (ʨʦʟʚôʷʟʫʚʘʥʥʷ) ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ 
ʧʦʙʫʜʦʚʘʥʦʾ ʤʦʜʝʣʽ; 

ɯɯɯ ʝʪʘʧ ï ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʟʥʘʡʜʝʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ: ʧʝʨʝʢʣʘʜ ʚʽʜʧʦʚʽʜʽ ʟ 
ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʚʠ ʥʘ ʤʦʚʫ, ʷʢʦʶ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʫʤʦʚʫ ʟʘʜʘʯʽ, ʪʦʙʪʦ 
ʥʘʜʘʥʥʷ ʨʝʟʫʣʴʪʘʪʦʚʽ ʨʝʘʣʴʥʦʛʦ ʟʤʽʩʪʫ; 

ɯV ʝʪʘʧ ï ʘʥʘʣʽʟ ʽ ʢʦʨʝʢʮʽʷ ʦʪʨʠʤʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. 
ʇʝʨʰʽ ʟʘʜʘʯʽ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʧʨʠ ʚʠʚʯʝʥʥʽ ʩʪʦʭʘʩʪʠʢʠ, ʷʢ 

ʧʨʘʚʠʣʦ, ʧʦʚôʷʟʘʥʽ ʟ ʤʦʥʝʪʢʘʤʠ, ʢʫʣʴʢʘʤʠ ʘʙʦ ʛʨʘʣʴʥʠʤʠ ʢʫʙʠʢʘʤʠ. ʎʝ 
ʜʦʮʽʣʴʥʦ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʪʘʢʽ ʧʨʠʢʣʘʜʠ ʥʘʜʘʣʽ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʦʩʥʦʚʦʶ 
ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʝʡ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ.  

ʅʘʧʨʠʢʣʘʜ, ʟ'ʷʩʫʻʤʦ, ʥʘ ʢʣʘʩʠʯʥʦʤʫ ʧʨʠʢʣʘʜʽ ʨʦʟʤʽʱʝʥʥʷ ʪʨʴʦʭ 
ʢʫʣʴʦʢ ʫ ʪʨʴʦʭ ʰʫʭʣʷʜʢʘʭ, ʱʦ ʙʫʜʝ ʧʨʦʩʪʦʨʦʤ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʦʜʽʡ, ʷʢʱʦ 
ʚʚʘʞʘʪʠ, ʱʦ ʢʫʣʴʢʠ ʦʜʥʘʢʦʚʽ, ʘ ʰʫʭʣʷʜʢʠ ʨʽʟʥʽ. ʈʦʟʤʽʱʝʥʥʷ ʪʨʴʦʭ 
ʦʜʥʘʢʦʚʠʭ ʢʫʣʴʦʢ ʚ ʪʨʴʦʭ ʰʫʭʣʷʜʢʘʭ: 
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1. ƅ ʘ ʘ ʘ ƅ- ƅ-ƅ 4. ƅʘ ʘ ƅ ʘ ƅ-ƅ 7. ƅ- ƅ ʘ ʘƅ ʘƅ 10. ƅʘ ƅʘ ƅ ʘ ƅ 
2. ƅ-ƅʘ ʘ ʘ ƅ-ƅ 5. ƅ ʘ ʘ ƅ-ƅ ʘƅ 8. ƅʘƅ-ƅ ʘ ʘ ƅ  
3. ƅ-ƅ -ƅʘ ʘ ʘƅ 6. ƅʘ ƅʘ ʘƅ -ƅ 9. ƅ-ƅ ʘ ƅ ʘ ʘƅ  

ʂʦʞʝʥ ʽʟ ʮʠʭ ʚʠʧʘʜʢʽʚ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʩʪʦʭʘʩʪʠʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, 
ʪʦʙʪʦ ʝʣʝʤʝʥʪʘʨʥʦʶ ʧʦʜʽʻʶ. ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ ʨʽʟʥʽ ʧʽʜʤʥʦʞʠʥʠ ʮʴʦʛʦ 
ʧʨʦʩʪʦʨʫ, ʪʦʙʪʦ ʧʦʜʽʾ ɸ (ʽʩʥʫʶʪʴ ʰʫʭʣʷʜʢʠ, ʱʦ ʤʽʩʪʷʪʴ ʥʝ ʤʝʥʰʝ ʜʚʦʭ 
ʢʫʣʴʦʢ) ʚʽʜʧʦʚʽʜʘʻ ʚʠʧʘʜʦʢ 1-9; ʧʦʜʽʷ ɺ (ʧʝʨʰʘ ʰʫʭʣʷʜʢʘ ʥʝ ʧʦʨʦʞʥʷ) 
ʚʠʯʝʨʧʫʻ 1; 4-6,8; 10. ʊʘʢ ʤʦʞʥʘ ʨʦʟʽʙʨʘʪʠ ʚʠʜʠ ʪʘʢʠʭ ʧʦʜʽʡ ʷʢ ʚʽʨʦʛʽʜʥʘ ʽ 
ʥʝʤʦʞʣʠʚʘ. ʉʣʽʜ ʥʘʛʦʣʦʩʠʪʠ, ʱʦ ʥʝ ʦʙʦʚôʷʟʢʦʚʦ ʚʩʽ ʧʽʜʤʥʦʞʠʥʠ   ʻ 
ʧʦʜʽʷʤʠ. ɻʦʣʦʚʥʠʤ ʻ ʪʝ, ʱʦ ʩʫʢʫʧʥʽʩʪʴ ʧʦʜʽʡ ʟʘʚʞʜʠ ʧʦʚʠʥʥʘ ʟʘʜʦʚʦʣʴʥʷʪʠ 
ʫʤʦʚʠ: ʚʽʨʦʛʽʜʥʘ ʧʦʜʽʷ ʟʘʚʞʜʠ ʻ ʧʦʜʽʻʶ; ʷʢʱʦ ɸ ʧʦʜʽʷ ʪʦ ʧʨʦʪʠʣʝʞʥʘ ʜʦ ʥʝʾ 
ʧʦʜʽʷ ʽʩʥʫʻ; ʷʢʱʦ AK ï ʧʦʜʽʷ, ʪʦ ʾʭ ʩʫʤʘ ʽʩʥʫʻ. 

ʎʝʡ ʚʠʧʘʜʦʢ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʯʘʩʪʠʥʥʠʤ ʜʣʷ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʢʫʣʴʢʠ 
ʨʽʟʥʽ, ʘʣʝ ʜʣʷ ʥʘʩ ʮʝ ʥʝ ʪʘʢ ʽ ʚʘʞʣʠʚʦ, ʦʩʢʽʣʴʢʠ ʚ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ 
ʚʠʧʘʜʢʫ ʨʽʰʝʥʥʷ ʧʨʦ ʦʙʤʝʞʝʥʥʷ ʤʦʜʝʣʝʡ ʧʨʠʡʤʘʻʪʴʩʷ ʦʢʨʝʤʦ, ʟʘʣʝʞʥʦ ʚʽʜ 
ʟʘʚʜʘʥʴ, ʷʢʽ ʚʦʥʘ ʧʦʚʠʥʥʘ ʚʠʨʽʰʫʚʘʪʠ, ʽ ʚʽʜ ʪʦʛʦ, ʷʢʽ ʥʘʜʘʻ ʧʝʨʝʚʘʛʠ. 

ʎʝʡ ʧʨʠʢʣʘʜ ʤʦʞʝ ʩʣʫʞʠʪʠ ʤʦʜʝʣʣʶ ʧʨʠ ʧʝʚʥʦʤʫ ʫʟʘʛʘʣʴʥʝʥʥʽ 
(ʨʦʟʤʽʱʫʻʤʦ m ʢʫʣʴʦʢ ʚ n ʰʫʭʣʷʜʢʘʭ) ʜʣʷ ʥʠʟʢʠ ʟʦʚʥʽ ʘʙʩʦʣʶʪʥʦ ʨʽʟʥʠʭ 
ʩʠʪʫʘʮʽʡ, ʘʣʝ ʥʘʩʧʨʘʚʜʽ ʘʥʘʣʦʛʽʯʥʠʭ ʜʘʥʽʡ ʤʦʜʝʣʽ, ʘ ʩʘʤʝ: 

ɼʥʽ ʥʘʨʦʜʞʝʥʥʷ ʫʯʥʽʚ ʜʘʥʦʛʦ ʢʣʘʩʫ. ʈʦʟʧʦʜʽʣ ʜʥʽʚ ʥʘʨʦʜʞʝʥʥʷ m 
ʫʯʥʽʚ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʤʽʱʝʥʥʶ m ʢʫʣʴʦʢ ʧʦ n = 365 ʰʫʭʣʷʜʢʘʭ; 

ʅʝʱʘʩʥʽ ʚʠʧʘʜʢʠ (ʜʦʩʠʪʴ ʯʘʩʪʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ ʩʪʨʘʭʫʚʘʥʥʽ). 
ʈʦʟʧʦʜʽʣ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʛʨʫʧʠ ʟʘ ʜʥʷʤʠ ʪʠʞʥʷ, ʚ ʷʢʽ ʚʦʥʠ 
ʚʽʜʙʫʚʘʶʪʴʩʷ, ʨʽʚʥʦʩʠʣʴʥʠʡ ʨʦʟʤʽʱʝʥʥʶ m ʢʫʣʴʦʢ ʚ n = 7 ʰʫʭʣʷʜʢʘʭ; 

ʈʦʟʧʦʜʽʣ m ʣʶʜʝʡ ʟʘ ʥʘʣʝʞʥʽʩʪʶ ʜʦ ʧʝʚʥʦʾ ʩʪʘʪʽ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 
ʤʘʻʤʦ n = 2 ʰʫʭʣʷʜʢʠ ʽ m ʢʫʣʴʦʢ. 

ɸʥʘʣʽʟʫʶʯʠ ʢʦʞʝʥ ʧʨʠʢʣʘʜ, ʩʧʦʯʘʪʢʫ ʚʽʜʧʦʚʽʜʘʻʤʦ ʥʘ ʟʘʧʠʪʘʥʥʷ: 
ʗʢʠʡ ʟ ʝʣʝʤʝʥʪʽʚ ʚʠʢʦʥʫʻ ʨʦʣʴ ʰʫʭʣʷʜʠ, ʘ ʷʢʠʡ ï ʢʫʣʴʢʠ? 
ʉʢʽʣʴʢʠ ʢʫʣʴʦʢ ʤʘʻʤʦ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ? 
ʉʢʽʣʴʢʠ ʰʫʭʣʷʜʦʢ ʤʘʻʤʦ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ?  
ʎʶ ʥʠʟʢʫ ʟʚʠʯʘʡʥʦ ʤʦʞʥʘ ʧʨʦʜʦʚʞʠʪʠ, ʘʣʝ ʫʯʥʷʤ ʫʞʝ ʩʪʘʻ 

ʟʨʦʟʫʤʽʣʦ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʩʪʦʩʦʚʥʦ ʧʨʦʩʪʦʨʫ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʦʜʽʡ 
ʚʽʜʨʽʟʥʷʪʠʤʫʪʴʩʷ ʣʠʰʝ ʦʧʠʩʦʚʦ, ʘ ʥʝ ʟʘ ʩʫʪʪʶ ʽ ʟʥʘʯʝʥʥʷʤ. 

ʉʪʦʭʘʩʪʠʯʥʽ ʟʘʜʘʯʽ ʥʘ ʦʙʯʠʩʣʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʝʡ ʟʘʚʞʜʠ, ʭʦʯʘ ʽʥʢʦʣʠ 
ʽ ʥʝ ʷʚʥʦ, ʤʽʩʪʷʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʦʭʘʩʪʠʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ. ʊʦʤʫ, ʱʦʙ 
ʥʘʚʯʠʪʠʩʷ ʙʫʜʫʚʘʪʠ ʩʪʦʭʘʩʪʠʯʥʽ ʤʦʜʝʣʽ, ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʩʣʽʜ ʧʦʯʠʥʘʪʠ 
ʟ ʦʙʛʦʚʦʨʝʥʥʷ ʪʦʛʦ, ʷʢ ʩʘʤʝ ʨʝʘʣʽʟʫʚʘʪʠ ʚʠʧʘʜʢʦʚʽʩʪʴ ʥʘ ʧʨʘʢʪʠʮʽ. ɸʜʞʝ ʫ 
ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʩʪʦʭʘʩʪʠʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ 
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ʤʦʞʫʪʴ ʙʫʪʠ ʩʪʚʦʨʝʥʽ ʽ ʨʽʟʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ 
ʫʪʚʦʨʝʥʥʷ ʩʣʦʚʘ ñʰʢʦʣʘò ʙʫʢʚʠ ʨʦʟʨʽʟʥʦʾ ʘʙʝʪʢʠ ʤʦʞʫʪʴ ʚʠʡʤʘʪʠʩʷ ʧʦ 
ʯʝʨʟʽ, ʽʥʰʠʡ ʚʠʛʣʷʜ ʤʦʜʝʣʽ ʤʘʪʠʤʝʤʦ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʚʽʜʨʘʟʫ ʚʟʷʪʦ ʧôʷʪʴ 
ʢʘʨʪʦʢ. ɼʦʩʣʽʜʥʠʢʠ [1] ʚʠʜʽʣʷʶʪʴ ʢʽʣʴʢʘ ʨʽʚʥʽʚ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʫʣʴʪʫʨʠ 
ʫʯʥʽʚ ʩʪʦʩʦʚʥʦ ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʦʭʘʩʪʠʯʥʠʭ ʩʠʪʫʘʮʽʡ: 

- ʥʫʣʴʦʚʠʡ ʨʽʚʝʥʴ. ʋʯʝʥʴ ʧʨʦʙʫʻ ʧʽʜʩʪʘʚʠʪʠ ʯʠʩʣʘ ʫ ʚʽʜʦʤʽ ʡʦʤʫ 
ʬʦʨʤʫʣʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʝʡ; 

- ʧʝʨʰʠʡ ʨʽʚʝʥʴ. ʋʯʝʥʴ ʙʫʜʫʻ ʤʦʜʝʣʴ ʩʪʦʭʘʩʪʠʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 
ʫ ʯʽʪʢʽʡ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʫʤʦʚʦʶ ʟʘʜʘʯʽ, ʧʨʘʚʠʣʴʥʦ ʦʧʠʩʫʻ ʧʨʦʩʪʽʨ 
ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʦʜʽʡ ʪʘ ʦʙˇʨʫʥʪʦʚʫʻ ʾʭ ʨʽʚʥʦ ʤʦʞʣʠʚʽʩʪʴ; 

- ʜʨʫʛʠʡ ʨʽʚʝʥʴ. ʋʯʝʥʴ ʟʘʤʽʥʷʻ ʝʢʩʧʝʨʠʤʝʥʪ ʽʥʰʠʤ, ʷʢʠʡ ʧʨʦʩʪʽʰʝ 
ʧʽʜʜʘʻʪʴʩʷ ʘʥʘʣʽʟʫ ʽ ʚʠʚʯʝʥʥʶ. ʇʨʠ ʮʴʦʤʫ ʧʦʚʥʽʩʪʶ ʟʤʽʥʶʻʪʴʩʷ ʤʦʜʝʣʴ, 
ʟôʷʚʣʷʻʪʴʩʷ ʽʥʰʠʡ ʧʨʦʩʪʽʨ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʦʜʽʡ, ʘʣʝ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʪʨʽʙʥʦʾ 
ʥʘʤ ʧʦʜʽʾ ʥʝ ʟʤʽʥʶʻʪʴʩʷ. ʊʦʙʪʦ, ʫʯʝʥʴ ʨʦʟʛʣʷʜʘʻ ʤʦʜʝʣʴ, ʷʢʘ ʬʦʨʤʘʣʴʥʦ ʥʝ 
ʚʽʜʧʦʚʽʜʘʻ ʟʘʜʘʥʽʡ ʫʤʦʚʽ, ʘʣʝ ʟʙʝʨʽʛʘʻ ʧʨʠ ʮʴʦʤʫ ʚʩʽ ʚʘʞʣʠʚʽ ʟʚôʷʟʢʠ ʽ 
ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʦʪʨʠʤʘʪʠ ʨʝʟʫʣʴʪʘʪ. 

ʈʦʟʛʣʷʥʝʤʦ ʮʽ ʨʽʚʥʽ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ. 
ɿʘʜʘʯʘ 1. ɼʣʷ ʧʽʜʚʝʜʝʥʥʷ ʧʽʜʩʫʤʢʽʚ ʨʦʙʦʪʠ ʢʦʤʝʨʮʽʡʥʦʛʦ ʙʘʥʢʫ 

ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʪʨʠ ʡʦʛʦ ʚʽʜʜʽʣʝʥʥʷ. ʏʦʤʫ ʜʦʨʽʚʥʶʻ 
ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʣʠʰʝ ʦʜʥʝ ʚʽʜʜʽʣʝʥʥʷ ʻ ʧʨʠʙʫʪʢʦʚʠʤ, ʷʢʱʦ 
ʧʨʠʙʫʪʢʦʚʽʩʪʴ ʽ ʥʝ ʧʨʠʙʫʪʢʦʚʽʩʪʴ ʻ ʨʽʚʥʦʤʦʞʣʠʚʠʤʠ. 

ʅʫʣʴʦʚʠʡ ʨʽʚʝʥʴ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʚʠʚʯʝʥʥʷ ʩʪʦʭʘʩʪʠʢʠ ʙʽʣʴʰʘ 
ʯʘʩʪʠʥʘ ʫʯʥʽʚ, ʥʘʞʘʣʴ, ʧʨʦʙʫʻ ʟʥʘʡʪʠ ʚ ʫʤʦʚʽ ʟʘʜʘʯʽ ʟʥʘʯʝʥʥʷ m ʽ n ʱʦʙ ʜʘʣʽ 
ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʦʨʤʫʣʫ ʢʣʘʩʠʯʥʦʾ ʡʤʦʚʽʨʥʦʩʪʽ  
P(A) = m/n. ʊʦʤʫ ʯʘʩʪʠʥʦʶ ʫʯʥʽʚ ʤʦʞʝ ʙʫʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʪʘʢʠʡ ʚʘʨʽʘʥʪ: 
ʢʦʤʝʨʮʽʡʥʠʡ ʙʘʥʢ ʦʙôʻʜʥʫʻ ʪʨʠ ʚʽʜʜʽʣʝʥʥʷ ʪʦʙʪʦ n = 3, ʣʠʰʝ ʦʜʥʝ ʚʽʜʜʽʣʝʥʥʷ 
ʻ ʧʨʠʙʫʪʢʦʚʠʤ, ʪʦʙʪʦ m = 1. ʊʘʢʽ ʽʜʝʾ ʧʨʠʚʦʜʷʪʴ ʜʦ ʨʝʟʫʣʴʪʘʪʫ  
P(A) = m/n = 1/3. ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʟʥʘʯʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʟʥʘʡʜʝʥʦ 
ʥʝʧʨʘʚʠʣʴʥʦ, ʭʦʯʘ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚʠʧʘʜʢʠ, ʢʦʣʠ ʪʘʢʠʡ ʧʽʜʭʽʜ ʜʘʻ ʧʨʘʚʠʣʴʥʠʡ 
ʨʝʟʫʣʴʪʘʪ. ɻʦʣʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʻ ʽʛʥʦʨʫʚʘʥʥʷ ʪʦʛʦ, 
ʱʦ n ï ʮʝ ʯʠʩʣʦ ʚʩʽʭ ʨʽʚʥʦʤʦʞʣʠʚʠʭ ʝʣʝʤʝʥʪʘʨʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʧʨʦʙʫʚʘʥʥʷ, 
ʘ m ï ʮʝ ʯʠʩʣʦ ʪʠʭ, ʽʟ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ, ʚ ʷʢʠʭ ʚʽʜʙʫʜʫʪʴʩʷ ʟʛʘʜʘʥʽ ʧʦʜʽʾ. 
ʑʦʙ ʦʪʨʠʤʘʪʠ ʧʨʘʚʠʣʴʥʽ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ m ʽ n ʥʝʦʙʭʽʜʥʦ ʧʦʚʝʨʥʫʪʠʩʷ ʜʦ 
ʩʘʤʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʽ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʩʽ ʡʦʛʦ ʤʦʞʣʠʚʽ ʥʘʩʣʽʜʢʠ. 

ʇʝʨʰʠʡ ʨʽʚʝʥʴ. ʋ ʟʘʛʘʣʴʥʠʭ ʨʠʩʘʭ ʩʪʦʭʘʩʪʠʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʟʘʚʞʜʠ 
ʦʧʠʩʫʻʪʴʩʷ ʚ ʫʤʦʚʽ ʟʘʜʘʯʽ. ʉʪʦʭʘʩʪʠʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʜʘʥʦʾ ʟʘʜʘʯʽ ʧʦʣʷʛʘʻ 
ʫ ʧʝʨʝʚʽʨʮʽ ʪʨʴʦʭ ʚʽʜʜʽʣʝʥʴ ʢʦʤʝʨʮʽʡʥʦʛʦ ʙʘʥʢʫ ʪʘ ʬʽʢʩʘʮʽʾ ʨʝʟʫʣʴʪʘʪʫ 
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ʧʝʨʝʚʽʨʢʠ. ʊʫʪ ʘʙʩʦʣʶʪʥʦ ʥʝ ʚʘʞʣʠʚʦ ʚʽʜʜʽʣʝʥʥʷ ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʦʜʥʦʯʘʩʥʦ 
ʯʠ ʧʦʩʣʽʜʦʚʥʦ. ɸʥʘʣʽʟʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʢʦʞʥʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʫʯʝʥʴ, ʱʦ 
ʧʨʘʮʶʻ ʥʘ ʮʴʦʤʫ ʨʽʚʥʽ, ʨʦʙʠʪʴ ʚʠʩʥʦʚʦʢ ʧʨʦ ʧʨʦʩʪʽʨ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʦʜʽʡ  
  = {ʧʧʧ; ʥʥʥ; ʧʥʥ; ʥʧʥ; ʥʥʧ; ʧʧʥ; ʧʥʧ; ʥʧʧ}, ʷʢʱʦ ʧʦʟʥʘʯʠʪʠ 
ʧʨʠʙʫʪʢʦʚʽʩʪʴ ʚʽʜʜʽʣʝʥʥʷ ï ʧ, ʘ ʥʝ ʧʨʠʙʫʪʢʦʚʽʩʪʴ ʚʽʜʜʽʣʝʥʥʷ ï ʥ. ʊʦʙʪʦ 
ʚʩʴʦʛʦ ʤʘʻʤʦ ʚʽʩʽʤ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʦʜʽʡ (n=8). ʉʝʨʝʜ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʦʜʽʡ 
ʚʠʜʽʣʠʤʦ ʪʽ, ʱʦ ʩʧʨʠʷʶʪʴ ʧʦʜʽʾ ɸ - {ʧʥʥ; ʥʧʥ; ʥʥʧ}, ʪʘʢʠʭ ʻ ʪʨʠ, ʪʦʤʫ m = 3. 
ɿʚʽʜʩʠ ʤʘʻʤʦ ʡʤʦʚʽʨʥʽʩʪʴ, ʱʦ ʜʦʨʽʚʥʶʻ P(A) = m/n = 3/8. 

ɼʨʫʛʠʡ ʨʽʚʝʥʴ. ɿʘʜʘʯʘ ʤʦʞʝ ʙʫʪʠ ʨʦʟʚôʷʟʘʥʘ ʡ ʽʥʰʠʤ ʰʣʷʭʦʤ. 
ʇʝʨʝʚʽʨʢʘ ʢʦʞʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʜʘʻ ʜʚʘ ʨʝʟʫʣʴʪʘʪʠ (ʧʨʠʙʫʪʢʦʚʝ, ʥʝ 
ʧʨʠʙʫʪʢʦʚʝ). ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʘʚʠʣʦ ʜʦʙʫʪʢʫ ʤʘʻʤʦ n = 8. ɼʣʷ ʢʦʞʥʦʾ 
ʝʣʝʤʝʥʪʘʨʥʦʾ ʧʦʜʽʾ ʥʝ ʚʘʞʣʠʚʠʤ ʻ ʧʦʨʷʜʦʢ ʦʪʨʠʤʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʪʦʤʫ 
ʜʣʷ ʧʽʜʨʘʭʫʥʢʫ ʢʽʣʴʢʦʩʪʽ ʧʦʜʽʡ, ʱʦ ʮʽʢʘʚʣʷʪʴ, ʥʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ ʢʽʣʴʢʽʩʪʴ 
ʢʦʤʙʽʥʘʮʽʡ ʟ ʪʨʴʦʭ ʧʦ ʦʜʥʦʤʫ. ʗʢ ʨʝʟʫʣʴʪʘʪ m=3. ʊʦʤʫ ʫ ʧʽʜʩʫʤʢʫ ʤʘʻʤʦ 
P(A) = m/n = 3/8. 

ɼʦʧʦʤʦʛʪʠ ʫʯʥʷʤ ʧʝʨʝʡʪʠ ʚʽʜ ʥʫʣʴʦʚʦʛʦ ʜʦ ʚʠʱʠʭ ʨʽʚʥʽʚ ʻ 
ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʫʯʠʪʝʣʷ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʩʪʦʭʘʩʪʠʯʥʠʭ ʟʘʜʘʯ ʽ 
ʧʝʨʰʠʤ ʢʨʦʢʦʤ ʫ ʚʠʨʽʰʝʥʥʽ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʻ ʬʦʨʤʫʚʘʥʥʷ ʫʤʽʥʴ 
ʩʪʚʦʨʶʚʘʪʠ ʩʪʦʭʘʩʪʠʯʥʽ ʤʦʜʝʣʽ. 

ʅʘ ʞʘʣʴ ʫ ʚʽʪʯʠʟʥʷʥʽʡ ʧʩʠʭʦʣʦʛʽʾ ʧʨʦʙʣʝʤʠ ʨʦʟʚʠʪʢʫ ʩʪʦʭʘʩʪʠʯʥʦʛʦ 
ʤʠʩʣʝʥʥʷ ʨʦʟʨʦʙʣʝʥʽ ʥʝ ʜʦʩʪʘʪʥʴʦ. ɿʛʽʜʥʦ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʨʫʙʽʞʥʠʭ 
ʧʩʠʭʦʣʦʛʽʚ ʩʪʦʭʘʩʪʠʯʥʽ ʫʷʚʣʝʥʥʷ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʴ 
ʦʧʝʨʘʮʽʡʥʦʾ ʪʝʦʨʽʾ ʨʦʟʚʠʪʢʫ. ɼʣʷ ʦʧʝʨʘʮʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ ʧʨʦʮʝʩʫ 
ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʩʪʦʭʘʩʪʠʯʥʦʛʦ ʟʤʽʩʪʫ ʻ ʥʝʦʙʭʽʜʥʠʤ ʚʠʢʦʥʘʥʥʷ 
ʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʧʝʨʝʙʦʨʫ, ʧʽʜʚʝʜʝʥʥʷ ʧʽʜ ʧʦʥʷʪʪʷ, ʚʤʽʥʥʷ ʟʜʽʡʩʥʶʚʘʪʠ 
ʤʽʨʢʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʝʨʙʘʣʴʥʦ ʩʬʦʨʤʫʣʴʦʚʘʥʠʭ ʛʽʧʦʪʝʟ. 
ʇʩʠʭʦʣʦʛʘʤʠ ʟôʷʩʦʚʘʥʦ, ʱʦ ʦʩʦʙʣʠʚʽʩʪʶ ʧʘʤôʷʪʽ ʣʶʜʠʥʠ ʻ ʟʜʘʪʥʽʩʪʴ ʜʦ 
ʡʤʦʚʽʨʥʽʩʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʱʦ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʜʽʷʣʴʥʦʩʪʽ 
ʣʶʜʠʥʠ ʫ ʙʫʜʴ-ʷʢʽʡ ʛʘʣʫʟʽ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ 
ʚʠʷʚʣʷʻʪʴʩʷ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʮʠʭ ʚʤʽʥʴ ʩʘʤʝ ʫ ʧʨʦʮʝʩʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ 
ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ, ʱʦ ʩʧʨʠʷʻ ʚʦʜʥʦʯʘʩ  ʧʽʜʚʠʱʝʥʥʶ ʧʽʟʥʘʚʘʣʴʥʦʛʦ 
ʽʥʪʝʨʝʩʫ ʰʢʦʣʷʨʽʚ. 

ɺʠʩʥʦʚʢʠ. ʉʘʤʝ ʡʤʦʚʽʨʥʽʩʥʽ ʤʦʜʝʣʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʟʥʘʡʦʤʠʪʠ 
ʫʯʥʽʚ ʽʟ ʩʪʦʭʘʩʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʧʽʟʥʘʥʥʷ ʜʽʡʩʥʦʩʪʽ. ʋ ʧʨʦʮʝʩʽ 
ʨʦʟʚôʷʟʫʚʘʥʥʷ ʪʝʢʩʪʦʚʠʭ ʟʘʜʘʯ ʫʯʥʽ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʦʟʥʘʡʦʤʣʶʶʪʴʩʷ ʟ 
ʥʘʡʧʨʦʩʪʽʰʠʤʠ ʚʠʜʘʤʠ ʡʤʦʚʽʨʥʽʩʥʠʭ ʤʦʜʝʣʝʡ. 
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ʊʦʤʫ ʦʜʥʽʻʶ ʽʟ ʮʽʣʝʡ ʢʫʨʩʫ ʩʪʦʭʘʩʪʠʢʠ ʜʣʷ ʫʯʥʽʚ ʧʨʦʬʽʣʴʥʠʭ ʢʣʘʩʽʚ ʻ 
ʤʘʪʝʤʘʪʠʯʥʘ ʜʽʷʣʴʥʽʩʪʴ, ʷʢʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ: ʩʘʤʦʩʪʽʡʥʠʡ ʧʝʨʝʢʣʘʜ 
ʩʬʦʨʤʫʣʴʦʚʘʥʦʾ ʦʧʠʩʦʚʦ ʥʝʤʘʪʝʤʘʪʠʯʥʦʾ ʧʨʦʙʣʝʤʠ ʥʘ ʤʦʚʫ ʤʘʪʝʤʘʪʠʢʠ; 
ʧʦʰʫʢ ʩʪʦʭʘʩʪʠʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ; 
ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʦʪʨʠʤʘʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʅʘ ʢʦʥʢʨʝʪʥʠʭ 
ʧʨʠʢʣʘʜʘʭ ʜʝʤʦʥʩʪʨʫʻʪʴʩʷ, ʷʢ ʧʝʚʥʘ ʩʪʦʭʘʩʪʠʯʥʘ ʧʨʦʙʣʝʤʘ ʨʦʟʚôʷʟʫʻʪʴʩʷ ʫ 
ʚʽʜʧʦʚʽʜʥʽʡ ʡʤʦʚʽʨʥʽʩʥʽʡ ʤʦʜʝʣʽ, ʘ ʟʥʘʯʠʪʴ, ʨʦʟʚôʷʟʫʚʘʥʥʷ ʤʘʻ ʧʦʯʠʥʘʪʠʩʷ ʟ 
ʧʦʙʫʜʦʚʠ ʪʘʢʦʾ ʤʦʜʝʣʽ ʪʘ ʚʽʜʧʦʚʽʜʥʠʤ ʢʦʤʝʥʪʘʨʝʤ ʚʠʢʣʘʜʘʯʘ. 
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ʈɽɿʖʄɽ 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ, ʩ ʢʦʪʦʨʳʤʠ 

ʩʪʘʣʢʠʚʘʝʪʩʷ ʫʯʝʥʠʢ ʚ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɸʚʪʦʨʳ ʧʨʝʜʣʘʛʘʶʪ ʥʝʢʦʪʦʨʳʝ 
ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʝʦʜʦʣʝʥʠʶ ʪʨʫʜʥʦʩʪʝʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʥʘ ʧʝʨʚʳʭ 
ʵʪʘʧʘʭ ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʚ ʨʘʟʜʝʣʝ ʩʪʦʭʘʩʪʠʢʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʨʘʟʚʠʪʠʝ ʤʳʰʣʝʥʠʷ ʫʯʝʥʠʢʦʚ, ʟʘʜʘʯʠ 
ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʝ. 

SUMMARY 
Ihe article deals with the main problems that arise in the process of stochastic tasks 

modelling. It proposes the methodical ways that facilitate overcoming of some difficulties 
during solving applied problems.  

Key words: stochastic models, development of thought of students, economic 
maintenance tasks . 

 
 

ʋɼʂ 37.036.5  
ʆ. ʉ. ʏʘʰʝʯʥʠʢʦʚʘ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ʌʆʈʄʋɺɸʅʅʗ ʊɺʆʈʏʆɰ ʉɸʄʆʉʊɯʁʅʆʉʊɯ ʋʏʅɯɺ ɺ 
ʋʄʆɺɸʍ ʇʈʆʌɯʃʔʅʆɻʆ ʅɸɺʏɸʅʅʗ ʄɸʊɽʄɸʊʀʂʀ 
 
ʈʦʟʛʣʷʥʫʪʽ ʜʝʷʢʽ ʘʩʧʝʢʪʠ ʨʝʘʣʽʟʘʮʽʾ ʥʘ ʧʨʘʢʪʠʮʽ ʩʠʩʪʝʤʠ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʛʦ 

ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ.  
ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʚʦʨʯʘ ʩʘʤʦʩʪʽʡʥʽʩʪʴ, ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʧʽʜʭʽʜ, ʧʨʦʬʽʣʴʥʝ ʥʘʚʯʘʥʥʷ. 
 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʫ ʥʘʚʯʘʥʥʽ ʤʘʪʝʤʘʪʠʢʠ 
ʯʝʨʝʟ ʥʝʩʪʘʯʫ ʥʘʚʯʘʣʴʥʦʛʦ ʯʘʩʫ ñʧʝʨʝʥʦʩʠʪʠò ʜʝʷʢʠʡ (ʥʝʨʽʜʢʦ, ʜʦʩʪʘʪʥʴʦ 
ʚʝʣʠʢʠʡ) ʦʙʩʷʛ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʩʘʤʦʩʪʽʡʥʝ ʦʧʨʘʮʴʦʚʫʚʘʥʥʷ 
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ʜʦʩʪʘʪʥʴʦ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʥʝ ʪʽʣʴʢʠ ʫ ʚʠʱʽʡ, ʘʣʝ ʡ ʫ ʩʝʨʝʜʥʽʡ 
ʰʢʦʣʽ. ʏʘʩʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʮʝ ʧʽʜ ʛʘʩʣʦʤ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʦʟʚʠʥʫʪʠ ʪʚʦʨʯʫ 
ʩʘʤʦʩʪʽʡʥʽʩʪʴ ʫʯʥʽʚ. 

ɸʣʝ ʪʘʢʘ çʩʘʤʦʩʪʽʡʥʽʩʪʴè ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʨʽʚʥʷ 
ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʥʘʚʠʯʦʢ ʩʘʤʦʩʪʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʝ ʪʽʣʴʢʠ ʥʝ ʩʧʨʠʷʻ 
ʨʦʟʚʠʪʢʫ ʩʘʤʦʩʪʽʡʥʦʛʦ, ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ (ʩʪʫʜʝʥʪʽʚ), ʘʣʝ ʡ ʛʘʣʴʤʫʻ 
ʡʦʛʦ: ʥʝʤʦʞʥʘ ʝʬʝʢʪʠʚʥʦ ʨʦʟʚʠʚʘʪʠ ʪʝ, ʱʦ ʱʝ ʥʝ ʻ ʩʬʦʨʤʦʚʘʥʠʤ. 
ʅʝʜʦʮʽʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʘ (ʥʝʦʨʛʘʥʽʟʦʚʘʥʘ) ʩʘʤʦʩʪʽʡʥʘ ʜʽʷʣʴʥʽʩʪʴ ʫʯʥʽʚ 
(ʩʪʫʜʝʥʪʽʚ) ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ.  

ʂʦʣʠʰʥʽ ʫʯʥʽ, ʚ ʷʢʠʭ ʥʝʜʦʩʪʘʪʥʴʦ ʩʬʦʨʤʦʚʘʥʽ ʥʘʚʠʯʢʠ ʪʚʦʨʯʦʾ 
ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ, ʩʪʘʚʰʠ ʩʪʫʜʝʥʪʘʤʠ, ʚʞʝ ʥʝ ʤʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ 
ʥʘʜʦʣʫʞʠʪʠ ʚʪʨʘʯʝʥʠʡ ʯʘʩ. ɺʽʜ ʥʠʭ (ʪʠʤ ʙʽʣʴʰʝ, ʚ ʫʤʦʚʘʭ ʢʨʝʜʠʪʥʦ-
ʤʦʜʫʣʴʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ) ʚʞʝ ʚʠʤʘʛʘʻʪʴʩʷ ʩʬʦʨʤʦʚʘʥʽʩʪʴ ʮʠʭ ʥʘʚʠʯʦʢ, 
ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʣʠʰʝ ʾʭ ʨʦʟʚʠʪʦʢ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ. 
ɿʚʠʯʘʡʥʦ, ʥʘʧʦʣʝʛʣʠʚʘ ʧʨʘʮʷ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʦʙʠʪʠ ʾʭ, ʘʣʝ ʧʨʦʮʝʩ 
ʮʝʡ ʚʞʝ ʡʜʝ ʟ ʙʽʣʴʰʦʶ ʚʠʪʨʘʪʦʶ ʯʘʩʫ ʪʘ ʟʫʩʠʣʴ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʘʩʪʦ 
çʚʠʥʘʭʦʜʞʝʥʥʷ ʘʟʙʫʯʥʠʭ ʽʩʪʠʥè ʤʝʪʦʜʦʤ ʩʧʨʦʙ ʽ ʧʦʤʠʣʦʢ. ɺʽʜʚʦʣʽʢʘʻʪʴʩʷ 
ʫʚʘʛʘ ʩʪʫʜʝʥʪʘ ʚʽʜ ʚʠʨʽʰʝʥʥʷ ʜʽʡʩʥʦ ʪʚʦʨʯʠʭ ʟʘʚʜʘʥʴ. ʉʘʤʝ ʪʘʢʠʡ ʩʪʫʜʝʥʪ, 
ʩʪʘʚʰʠ ʚʯʠʪʝʣʝʤ (ʚʠʢʣʘʜʘʯʝʤ), ʤʝʥʰʝ ʟʚʝʨʪʘʻ ʫʚʘʛʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 
ʥʘʚʠʯʦʢ ʩʘʤʦʦʩʚʽʪʠ ʫ ʩʚʦʾʭ ʫʯʥʽʚ (ʩʪʫʜʝʥʪʽʚ). ʉʪʚʦʨʶʻʪʴʩʷ ʧʦʨʦʯʥʝ ʢʦʣʦ. 

ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʤʝʪʦʜʠʢʘ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʾ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʫʯʥʽʚ ʪʘ 
ʩʪʫʜʝʥʪʽʚ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʨʦʟʨʦʙʣʝʥʘ ʱʝ ʥʝʜʦʩʪʘʪʥʴʦ. 

ʊʦʤʫ ʤʝʪʘ ʥʘʰʦʾ ʩʪʘʪʪʽ ï ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʜʝʷʢʽ ʰʣʷʭʠ ʬʦʨʤʫʚʘʥʥʷ 
ʪʘ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʾ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʫʯʥʽʚ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. 

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʦʛʦʜʞʫʻʤʦʩʴ ʟ ʜʫʤʢʦʶ 
ɼ.ɹ. ɹʦʛʦʷʚʣʝʥʩʴʢʦʾ [2]: ʩʫʯʘʩʥʽ ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʻ ʧʝʨʝʥʘʩʠʯʝʥʠʤʠ 
ʤʘʪʝʨʽʘʣʦʤ, ʷʢʠʡ ʥʝʦʙʭʽʜʥʦ ʟʘʩʚʦʾʪʠ ʫʯʥʶ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʡʦʤʫ ʥʝ 
ʟʘʣʠʰʘʻʪʴʩʷ ʯʘʩʫ ʥʘ ʚʣʘʩʥʽ ʤʽʨʢʫʚʘʥʥʷ, ʨʫʡʥʫʻʪʴʩʷ ʧʨʠʨʦʜʥʷ ʜʦʧʠʪʣʠʚʽʩʪʴ 
ʜʠʪʠʥʠ. ʅ.ʆ.ʄʝʥʯʠʥʩʴʢʘ [3], ʧʽʜʢʨʝʩʣʶʶʯʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʩʠʣʝʥʥʷ 
ʨʦʟʚʠʚʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʥʘʚʯʘʥʥʷ ʟ ʤʝʪʦʶ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʧʽʜʚʠʱʝʥʥʷ 
ʪʝʦʨʝʪʠʯʥʦʛʦ ʨʽʚʥʷ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ ʫʯʥʷʤʠ, ʟ ʽʥʰʦʛʦ, - ʧʦʜʦʣʘʥʥʷ 
ʧʝʨʝʥʘʚʘʥʪʘʞʝʥʥʷ ʰʢʦʣʷʨʽʚ, ʥʘʛʦʣʦʰʫʚʘʣʘ, ʱʦ ʙʫʜʴ-ʷʢʘ ʷʢʽʩʪʴ ʤʠʩʣʝʥʥʷ 
ʧʦʪʨʝʙʫʻ ʜʣʷ ʩʚʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʧʦʩʪʘʥʦʚʢʫ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʚʜʘʥʴ, ʱʦ 
ʚʠʤʘʛʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʾ ʷʢʦʩʪʽ. ɺ.ɻ. ʈʘʟʫʤʦʚʩʴʢʠʡ [5] ʚʽʜʟʥʘʯʘʚ, 
ʱʦ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʭʘʨʘʢʪʝʨʥʠʭ ʨʠʩ ʪʚʦʨʯʦʾ ʦʩʦʙʠʩʪʦʩʪʽ - 
ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʤʠʩʣʝʥʥʷ ʪʘ ʢʨʠʪʠʯʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʽʥʬʦʨʤʘʮʽʾ - 
ʥʝʦʙʭʽʜʥʦ ʟʥʘʡʦʤʠʪʠ ʾʭ ʥʝ ʪʽʣʴʢʠ ʟ ʥʘʫʢʦʚʠʤʠ ʜʘʥʠʤʠ, ʘʣʝ ʡ ʟ ʪʠʤ, ʷʢ ʚʦʥʠ 
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ʙʫʣʠ ʦʪʨʠʤʘʥʽ. ʇ.ɯ. ʇʽʜʢʘʩʠʩʪʠʡ [4] ʧʽʜʢʨʝʩʣʶʚʘʚ: ʫʯʥʽ ʥʝ ʤʦʞʫʪʴ 
ʩʘʤʦʩʪʽʡʥʦ ʟʜʦʙʫʚʘʪʠ ʟʥʘʥʥʷ ʥʘ ʪʚʦʨʯʦʤʫ ʨʽʚʥʽ ʙʝʟ ʩʧʝʮʽʘʣʴʥʦʾ 
ʧʽʜʛʦʪʦʚʢʠ, ʩʧʝʮʽʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ.  

ʊʦʤʫ ʧʽʜʢʨʝʩʣʠʤʦ (ʽ ʮʝ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʧʨʘʢʪʠʢʠ 
ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʫ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʨʽʟʥʦʛʦ ʪʠʧʫ): 
ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ 
ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ ʩʧʨʠʷʪʠʤʝ ʮʽʣʝʩʧʨʷʤʦʚʘʥʘ ʘʧʝʣʷʮʽʷ ʜʦ ʷʢʦʩʪʝʡ 
ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ ʚ ʫʤʦʚʘʭ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʊʚʦʨʯʽʩʪʴ ʤʦʞʣʠʚʘ ʣʠʰʝ ʚ ʦʨʛʘʥʽʯʥʽʡ 
ʻʜʥʦʩʪʽ, ʚʟʘʻʤʦʟʚôʷʟʢʫ ʽ ʚʟʘʻʤʦʜʦʧʦʚʥʝʥʥʽ ʤʠʩʣʝʥʥʷ ʪʘ ʧʨʘʢʪʠʢʠ. ʌʦʨʤʠ, ʚ 
ʷʢʠʭ ʬʫʥʢʮʽʦʥʫʻ ʤʠʩʣʝʥʥʷ, ʚʟʘʻʤʦʜʦʧʦʚʥʶʶʪʴ ʽ ʚʟʘʻʤʦʟʙʘʛʘʯʫʶʪʴ ʦʜʥʘ 
ʦʜʥʫ. ɺʘʞʣʠʚʦ ʥʘʜʘʚʘʪʠ ʢʦʞʥʦʤʫ ʫʯʥʶ ʤʦʞʣʠʚʽʩʪʴ 
ʫʨʽʟʥʦʤʘʥʽʪʥʶʚʘʪʠ ʚʣʘʩʥʫ ʜʽʷʣʴʥʽʩʪʴ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ, ʱʦ ʩʧʨʠʷʻ 
ʟʙʘʛʘʯʝʥʥʶ ʡʦʛʦ ʜʦʩʚʽʜʫ. ɿʤʽʩʪ ʽ ʣʦʛʽʢʘ ʤʘʪʝʤʘʪʠʢʠ ʷʢ ʥʘʚʯʘʣʴʥʦʛʦ 
ʧʨʝʜʤʝʪʫ ʩʪʚʦʨʶʶʪʴ ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʛʦ 
ʤʠʩʣʝʥʥʷ, ʘʣʝ ʚʦʥʠ ʩʪʘʶʪʴ ʝʬʝʢʪʠʚʥʠʤʠ çʨʫʰʽʡʥʠʤʠ ʩʠʣʘʤʠè ʟʘʚʜʷʢʠ 
ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ, ʟʘʩʪʦʩʦʚʘʥʠʤ ʤʝʪʦʜʘʤ, ʧʨʠʡʦʤʘʤ ʪʘ 
ʟʘʩʦʙʘʤ. ɯ ʮʝ ʯʝʨʛʦʚʠʡ ʨʘʟ ʧʽʜʢʨʝʩʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 
ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʫʯʥʽʚ ʢʣʘʩʽʚ ʨʽʟʥʦʛʦ ʧʨʦʬʽʣʶ ʩʠʩʪʝʤʠ, 
ʱʦ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʨʦʟʚʠʪʦʢ ʾʭ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ. 

ʅʘʤʠ ʥʝʦʜʥʦʨʘʟʦʚʦ ʧʽʜʢʨʝʩʣʶʚʘʣʘʩʴ ʚʘʞʣʠʚʽʩʪʴ ʚʨʘʭʫʚʘʥʥʷ ʨʦʣʽ 
ʫʯʥʷ ʷʢ ʩʫʙôʻʢʪʘ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ [8]: ʩʚʽʜʦʤʝ 
ʦʚʦʣʦʜʽʥʥʷ ʟʥʘʥʥʷʤʠ, ʩʧʦʩʦʙʘʤʠ ʜʽʡ, ʫʩʚʽʜʦʤʣʝʥʥʷ ʫʯʥʝʤ ʧʨʦʮʝʩʽʚ, ʟʤʽʥ, 
ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟ ʡʦʛʦ ʦʩʦʙʠʩʪʽʩʪʶ. ʎʝ ʩʧʨʠʷʪʠʤʝ ʙʽʣʴʰʽʡ ʘʢʪʠʚʥʦʩʪʽ 
ʫʯʥʷ, ʩʚʽʜʦʤʦʤʫ ʥʘʙʫʪʪʶ ʥʠʤ ʜʦʩʚʽʜʫ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 
ʚ ʥʴʦʛʦ ʧʨʘʛʥʝʥʥʷ ʜʦ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ ʷʢ ʨʫʰʽʡʥʦʾ ʩʠʣʠ ʨʦʟʚʠʪʢʫ.  

ɿʘʫʚʘʞʠʤʦ: ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ 
ʤʘʪʝʤʘʪʠʢʠ ʫʯʥʷʤʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʠʩʪʝʤʘ ʟʘʛʘʣʴʥʦ ʥʘʚʯʘʣʴʥʠʭ ʪʘ 
ʩʧʝʮʠʬʽʯʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ ʪʘ ʚʤʽʥʴ, ʩʧʝʮʠʬʽʯʥʽ ʩʠʩʪʝʤʠ ʟʥʘʥʴ ʽ 
ʚʤʽʥʴ ʟ ʽʥʰʠʭ ʧʨʝʜʤʝʪʽʚ, ʜʦʩʚʽʜ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɺʩʝ ʮʝ ʥʘʟʠʚʘʻʤʦ 
ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʶ ʙʘʟʦʶ ʫʯʥʷ.  

ɺʚʘʞʘʻʤʦ ʥʝʦʙʭʽʜʥʦʶ ʚ ʫʤʦʚʘʭ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ 
ʤʘʪʝʤʘʪʠʢʠ ʟ ʤʝʪʦʶ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ ʽʥʪʝʛʨʘʮʽʶ 
ʧʨʦʮʝʩʽʚ ʥʘʚʯʘʥʥʷ ʪʘ ʩʘʤʦʥʘʚʯʘʥʥʷ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ: 

- ʚʽʜʙʦʨʽ ʚʽʜʧʦʚʽʜʥʠʭ ʮʽʣʷʤ ʪʘ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʤ 
ʦʩʦʙʣʠʚʦʩʪʷʤ ʫʯʥʽʚ ʟʤʽʩʪʫ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ, ʬʦʨʤ, ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ 
ʥʘʚʯʘʥʥʷ; 
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- ʘʢʪʠʚʽʟʘʮʽʾ ʫʯʥʷ ʷʢ ʩʫʙôʻʢʪʘ ʪʚʦʨʯʦʛʦ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʛʦ 
ʧʨʦʮʝʩʫ ʥʘ ʦʩʥʦʚʽ ʫʩʚʽʜʦʤʣʝʥʥʷ ʚʣʘʩʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʟʜʽʡʩʥʶʚʘʪʠ 
ʪʚʦʨʯʫ ʜʽʷʣʴʥʽʩʪʴ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ 
ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʩʚʦʻʾ ʨʦʣʽ ʫ ʪʚʦʨʯʦʤʫ ʧʨʦʮʝʩʽ. 

ʊʘʢʝ ʫʩʚʽʜʦʤʣʝʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʦʟʫʤʽʥʥʽ ʫʯʥʝʤ: 
1) ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʥʘʷʚʥʦʾ ʚ ʥʴʦʛʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʙʘʟʠ ʚʠʤʦʛʘʤ 

ʪʚʦʨʯʦʾ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʤʘʪʝʤʘʪʠʢʠ; 
2) ʥʘʷʚʥʦʩʪʽ ʪʘ ʩʪʫʧʝʥʷ ʨʦʟʚʠʪʢʫ ʚ ʥʴʦʛʦ ʩʠʩʪʝʤʠ ʢʦʤʧʦʥʝʥʪʽʚ 

(ʟʘʛʘʣʴʥʠʭ ʪʘ ʩʧʝʮʠʬʽʯʥʠʭ), ʧʨʠʪʘʤʘʥʥʠʭ ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢʘ ʩʧʨʦʤʦʞʥʘ 
ʚʠʨʽʰʫʚʘʪʠ ʥʝʩʪʘʥʜʘʨʪʥʽ ʟʘʚʜʘʥʥʷ; ʩʠʩʪʝʤʠ ʷʢʦʩʪʝʡ ʦʩʦʙʠʩʪʦʩʪʽ, ʱʦ 
ʩʧʨʠʷʶʪʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ (ʤʦʪʠʚʘʮʽʾ, ʚʦʣʽ, ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ 
ʽʥʰʝ). ɺʘʞʣʠʚʝ ʤʽʩʮʝ ʫ ʮʴʦʤʫ ʧʝʨʝʣʽʢʫ ʧʦʩʽʜʘʻ ʪʚʦʨʯʘ ʩʘʤʦʩʪʽʡʥʽʩʪʴ ʫʯʥʽʚ. 

ɺʠʜʽʣʷʻʤʦ ʫ ʩʠʩʪʝʤʽ ʩʪʚʦʨʝʥʥʷ ʪʚʦʨʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʨʦʮʝʩʽ 
ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʜʽʷʣʴʥʽʩʥʠʡ, 
ʟʤʽʩʪʦʚʠʡ, ʦʧʝʨʘʮʽʡʥʠʡ, ʤʦʪʠʚʘʮʽʡʥʦ-ʩʪʠʤʫʣʶʶʯʠʡ, ʦʩʦʙʠʩʪʽʩʥʠʡ 
ʙʣʦʢʠ, ʫ ʢʦʞʥʦʤʫ ʟ ʷʢʠʭ ʚʠʜʽʣʷʻʤʦ ʢʦʥʢʨʝʪʥʽ ʘʩʧʝʢʪʠ [8]. 

ʉʭʝʤʘ 1 
 
 
 
 
 
 
 
 
ʈʦʟʛʣʷʥʝʤʦ ʩʧʝʮʠʬʽʢʫ ʨʝʘʣʽʟʘʮʽʾ ʥʘ ʧʨʘʢʪʠʮʽ ʤʦʪʠʚʘʮʽʡʥʦ-

ʩʪʠʤʫʣʶʶʯʦʛʦ ʙʣʦʢʫ. 
1. ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʫʯʥʽʚ ʫ ʧʨʦʮʝʩʽ 

ʦʧʨʘʮʴʦʚʫʚʘʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʗʢʱʦ ʫʯʥʽ ʣʠʰʝ ʩʧʨʠʡʤʘʶʪʴ 
ʧʦʷʩʥʝʥʥʷ ʚʯʠʪʝʣʷ, ʪʦ ʦʩʥʦʚʥʫ ʨʦʙʦʪʫ ʟ ʦʧʨʘʮʴʦʚʫʚʘʥʥʷ ʪʘ ʘʜʘʧʪʘʮʽʾ 
ʤʘʪʝʨʽʘʣʫ ʚʠʢʦʥʫʻ ʚʯʠʪʝʣʴ. ʇʨʦʮʝʩʫʘʣʴʥʠʡ ʘʩʧʝʢʪ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ 
ʟʙʽʜʥʶʻʪʴʩʷ, ʟʛʦʨʪʘʻʪʴʩʷ, ʚʠʧʘʜʘʶʪʴ ʜʝʷʢʽ ʣʘʥʢʠ. ɼʽʻʚʠʡ ʭʘʨʘʢʪʝʨ ʚ 
ʧʨʦʮʝʩʽ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʥʦʚʠʤ ʤʘʪʝʨʽʘʣʦʤ ʧʨʦʮʝʩʫʘʣʴʥʘ ʩʪʦʨʦʥʘ ʤʘʻ ʣʠʰʝ 
ʟʘ ʫʤʦʚʠ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʫʯʥʽʚ ʟʘʚʜʘʥʴ ʚ ʮʴʦʤʫ ʧʨʦʮʝʩʽ. 
ɺʽʜʟʥʘʯʠʤʦ, ʱʦ ʫ ʧʨʦʮʝʩʽ ʪʚʦʨʯʦʩʪʽ ʩʪʚʦʨʝʥʥʶ ʥʦʚʦʛʦ ʧʝʨʝʜʫʻ ʨʦʙʦʪʘ ʟ 
ʥʘʷʚʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʾʾ ʪʚʦʨʯʝ ʧʝʨʝʪʚʦʨʝʥʥʷ. ɽʬʝʢʪʠʚʥʦʤʫ ʩʘʤʦʩʪʽʡʥʦʤʫ 
ʦʧʨʘʮʴʦʚʫʚʘʥʥʶ ʥʦʚʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʝʦʙʭʽʜʥʦ ʥʘʚʯʘʪʠ.  

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-
ʜʽʷʣʴʥʽʩʥʠʡ 
ʙʣʦʢ 

ʟʤʽʩʪʦʚʠʡ 
ʙʣʦʢ 

ʆʧʝʨʘʮʽʡʥʠʡ 
ʙʣʦʢ 

ʄʦʪʠʚʘʮʽʡʥʦ-
ʩʪʠʤʫʣʶʶʯʠʡ 
ʙʣʦʢ 

ʦʩʦʙʠʩʪʽʩʥʠʡ 
ʙʣʦʢ 

ʉʀʉʊɽʄɸ ʈʆɿɺʀʊʂʋ ʊɺʆʈʏʆɻʆ ʄʀʉʃɽʅʅʗ ʋʏʅɯɺ ɺ 
ʋʄʆɺɸʍ ɼʀʌɽʈɽʅʎɯʁʆɺɸʅʆɻʆ ʅɸɺʏɸʅʅʗ ʄɸʊɽʄɸʊʀʂʀ 
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ɻ.ʆ. ɹʘʣʣ [1] ʚʠʜʽʣʷʻ ʩʝʨʝʜ ʮʽʣʝʡ ʥʘʚʯʘʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ 
ʟʜʘʪʥʦʩʪʽ ʚʽʜʰʫʢʦʚʫʚʘʪʠ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦʜʘʪʢʦʚʽ ʚʽʜʦʤʦʩʪʽ, ʱʦ ʥʝʦʙʭʽʜʥʽ 
ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ; ʜʦʩʪʫʧ ʜʦ ʟʦʚʥʽʰʥʽʭ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ ʜʘʻ ʟʤʦʛʫ 
ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʧʨʦʙʣʝʤʥʦʩʪʽ ʟʘʜʘʯʽ, ʟʙʝʨʽʛʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʧʨʘʢʪʠʯʥʦ 
ʧʨʠʡʥʷʪʥʠʡ ʨʽʚʝʥʴ ʪʨʫʜʥʦʩʪʽ. ɺʽʜʦʤʦ, ʱʦ ʟ ʮʽʻʶ ʤʝʪʦʶ ʇ.ʃ. ʂʘʧʠʮʷ ʥʘʜʘʚʘʚ 
ʩʪʫʜʝʥʪʘʤ ʥʘ ʝʢʟʘʤʝʥʘʭ ʧʦʚʥʫ ʩʚʦʙʦʜʫ ʢʦʨʠʩʪʫʚʘʥʥʷ ʣʽʪʝʨʘʪʫʨʦʶ. 

ʋʯʥʶ ʧʨʦʧʦʥʫʻʪʴʩʷ ʥʝ ʧʨʦʩʪʦ ʟʘʩʚʦʾʪʠ ʪʣʫʤʘʯʝʥʥʷ ʚʯʠʪʝʣʝʤ ʧʝʚʥʦʛʦ 
ʥʘʙʦʨʫ ʽʩʪʠʥ (ʘʢʩʽʦʤ, ʪʝʦʨʝʤ, ʬʦʨʤʫʣ, ʧʨʘʚʠʣ, ʘʣʛʦʨʠʪʤʽʚ), ʘʣʝ ʡ 
ʩʠʩʪʝʤʘʪʠʯʥʦ ʙʨʘʪʠ ʫʯʘʩʪʴ ʚ ʾʭ ñʚʽʜʢʨʠʪʪʽò, ʫ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʯʘʩʪʠʥʠ 
ʧʨʦʙʣʝʤʠ, ʧʨʦʚʝʜʝʥʥʽ ʤʽʥʽ-ʜʦʩʣʽʜʞʝʥʥʷ. ʎʝ ʥʝʤʦʞʣʠʚʦ ʙʝʟ ʟʘʜʽʷʥʦʩʪʽ (ʷʢ 
ʥʘʩʣʽʜʦʢ, ï ʙʝʟ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ) ʪʘʢʠʭ ʷʢʦʩʪʝʡ ʪʚʦʨʯʦʛʦ 
ʤʠʩʣʝʥʥʷ ʷʢ ʥʝʰʘʙʣʦʥʥʽʩʪʴ, ʜʠʚʝʨʛʝʥʪʥʽʩʪʴ, ʝʚʨʠʩʪʠʯʥʽʩʪʴ, ʝʬʝʢʪʠʚʥʽʩʪʴ, 
ʪʚʦʨʯʘ ʘʢʪʠʚʥʽʩʪʴ (ʚʠʜʽʣʝʥʽ ʥʘʤʠ ʫ [7]).  

2. ɼʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʩʪʫʧʝʥʷ ʜʦʧʦʤʦʛʠ ʫʯʥʷʤ ʧʨʠ 
ʨʦʟʚôʷʟʫʚʘʥʥʽ ʟʘʚʜʘʥʴ ʪʚʦʨʯʦʛʦ ʭʘʨʘʢʪʝʨʫ. ɺʽʜʟʥʘʯʠʤʦ: ʥʘʚʽʪʴ, ʷʢʱʦ ʚ 
ʧʨʦʮʝʩʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʱʝ ʜʦʩʪʘʪʥʴʦ ʩʫʙôʻʢʪʠʚʥʦ ʚʘʞʢʦʛʦ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ 
ʫʯʥʷ ʟʘʚʜʘʥʥʷ ʥʘʜʘʻʪʴʩʷ ʟʥʘʯʥʘ ʜʦʧʦʤʦʛʘ, ʩʘʤ ʧʨʦʮʝʩ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʡʦʛʦ 
ʨʦʟʚôʷʟʘʥʥʷʤ ʧʝʚʥʦʶ ʤʽʨʦʶ ʤʘʻ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʽ 
ʨʦʟʚʠʪʦʢ ʪʚʦʨʯʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʫʯʥʷ.  

ʉʭʝʤʘ 2 
 
 
 
 
 
 
 
 
 
ʇʨʦʧʦʥʫʻʤʦ ʟʜʽʡʩʥʶʚʘʪʠ çʜʦʟʦʚʘʥʫè ʜʦʧʦʤʦʛʫ ʯʝʨʝʟ ʨʦʟʰʠʨʝʥʥʷ 

ʚʽʜʦʤʦʩʪʝʡ ʚ ʩʘʤʦʤʫ ʪʝʢʩʪʽ ʟʘʚʜʘʥʥʷ; ʯʝʨʝʟ ʜʝʪʘʣʽʟʘʮʽʶ ʟʘʧʠʪʘʥʴ 
(ʩʧʨʠʷʪʣʠʚʦ ʜʣʷ ʘʫʜʠʘʣʽʚ); ʯʝʨʝʟ ʧʝʚʥʫ ʧʽʜʢʘʟʢʫ ʫ ʚʠʛʣʷʜʽ ʩʭʝʤ 
(ʩʧʨʠʷʪʣʠʚʦ ʜʣʷ ʚʽʟʫʘʣʽʚ). ɿʦʢʨʝʤʘ, ʚ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫʯʥʷʤʠ ʚʠʜʫ 
ʯʦʪʠʨʠʢʫʪʥʠʢʘ, ʱʦ ʫʪʚʦʨʝʥʠʡ ʧʨʠ ʧʝʨʝʪʠʥʽ ʙʽʩʝʢʪʨʠʩ ʢʫʪʽʚ ʧʘʨʘʣʝʣʦʛʨʘʤʘ, 
ʜʝʤʦʥʩʪʨʫʻʤʦ ʩʭʝʤʫ 2 (ʧʦʚʥʽʩʪʶ ʘʙʦ ʬʨʘʛʤʝʥʪʘʨʥʦ). ʏʘʩ ʜʝʤʦʥʩʪʨʘʮʽʾ 
ʫʯʝʥʴ ʤʦʞʝ ʚʠʟʥʘʯʘʪʠ ʩʘʤʦʩʪʽʡʥʦ. ʎʝ ʥʝ ʻ ñʥʘʪʘʩʢʫʚʘʥʥʷʤò, ʪʦʤʫ ʥʝ 
ʟʘʚʘʞʘʻ ʚʠʷʚʣʝʥʥʶ ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ.  
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3. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʡʦʤʫ ʜʝʤʦʥʩʪʨʫʚʘʥʥʷ ñʢʘʜʨʽʚ-ʝʪʘʧʽʚò, 
ʢʦʞʥʠʡ ʟ ʷʢʠʭ ʻ ʢʨʦʢʦʤ ʨʦʟʚôʷʟʘʥʥʷ. ʋ ʙʽʣʴʰʦʩʪʽ ʧʽʜʨʫʯʥʠʢʽʚ ʽ ʥʘʚʯʘʣʴʥʠʭ 
ʧʦʩʽʙʥʠʢʽʚ ʚ ʧʨʦʮʝʩʽ ʧʦʜʘʥʥʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʚʜʘʥʴ ʥʘ ʧʦʙʫʜʦʚʫ ʬʽʛʫʨ, 
ʛʨʘʬʽʢʽʚ ʬʫʥʢʮʽʡ ʘʙʦ ʥʘʜʘʶʪʴʩʷ ʜʝʪʘʣʴʥʽ ʚʠʢʣʘʜʢʠ ʩʠʤʚʦʣʽʯʥʦ, ʩʣʦʚʝʩʥʦ, ʘ 
ʛʨʘʬʽʯʥʦ ʽʣʶʩʪʨʫʻʪʴʩʷ ʣʠʰʝ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ; ʘʙʦ ʨʠʩʫʥʦʢ 
ʧʝʨʝʦʙʪʷʞʝʥʠʡ ʜʦʜʘʪʢʦʚʠʤʠ ʧʦʙʫʜʦʚʘʤʠ ʥʘʩʪʽʣʴʢʠ, ʱʦ ʫʯʥʶ ʩʘʤʦʩʪʽʡʥʦ 
ʚʘʞʢʦ ʧʨʦʩʣʽʜʢʫʚʘʪʠ ʝʪʘʧʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ. ɿʘ ʨʠʩʫʥʢʦʤ, ʱʦ ʻ ʢʽʥʮʝʚʠʤ 
ʨʦʟʚôʷʟʢʦʤ, ʥʝ ʚʩʽʤ ʫʯʥʷʤ ʜʦʩʪʘʪʥʴʦ ʣʝʛʢʦ ñʧʨʦʡʪʠò ʚʝʩʴ ʭʽʜ 
ʨʦʟʚôʷʟʫʚʘʥʥʷ. ʇʨʠʡʦʤ ñʢʘʜʨʽʚ-ʝʪʘʧʽʚò: ʽʣʶʩʪʨʫʶʪʴʩʷ ʨʠʩʫʥʢʘʤʠ ʥʝ ʣʠʰʝ 
ʢʽʥʮʝʚʽ ʨʝʟʫʣʴʪʘʪʠ, ʘʣʝ ʡ ʧʨʦʤʽʞʥʽ ʣʘʥʢʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ. ʇʨʦʧʦʥʫʻʤʦ ʫ 
ʥʘʚʯʘʣʴʥʦʤʫ ʧʦʩʽʙʥʠʢʫ [9] ʚ ʧʨʦʮʝʩʽ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʽʚ ʬʫʥʢʮʽʡ. 

ɿʘʚʜʘʥʥʷ ɻ4.ʘ ( [9]) ʇʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ y = ȿ ȿ
ȿ ȿ

. 

1.ɹʫʜʫʻʤʦ ʛʨʘʬʽʢʠ ʬʫʥʢʮʽʡ y =2cos x ʽ y= ï2cosx.  
2.ʈʦʟʛʣʷʜʘʻʤʦ ʟʥʘʯʝʥʥʷ x > 0. ɼʣʷ ʟʥʘʯʝʥʴ ʭ, ʜʣʷ ʷʢʠʭ sin x > 0, 

ʙʫʜʫʻʤʦ ʛʨʘʬʽʢ y = 2 cos x; ʜʣʷ ʭ, ʧʨʠ ʷʢʠʭ sin x < 0, ʙʫʜʫʻʤʦ ʛʨʘʬʽʢ  
y = ï2 cos x (ʨʠʩ.1ʘ). 

 
ʈʠʩ.1ʘ 

2.ɺʠʢʦʥʫʻʤʦ ʩʠʤʝʪʨʠʯʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʮʽʻʾ ʯʘʩʪʠʥʠ ʛʨʘʬʽʢʘ ʚʽʜʥʦʩʥʦ 
ʦʩʽ ʆʫ (ʨʠʩ. 1ʙ ).  

 
ʈʠʩ.1ʙ 
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4. ɼʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʬʦʨʤʣʝʥʥʷ ʟʘʚʜʘʥʴ, ʚʠʢʦʨʠʩʪʘʥʥʷ 
ñʝʢʩʧʨʝʩ-ʨʦʟʚôʷʟʘʥʴò. ɺʽʜʤʽʪʠʤʦ: ʧʝʨʝʰʢʦʜʠ ʫ ʧʨʦʮʝʩʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ 
ʚʠʢʣʠʢʘʶʪʴ ʟʤʽʥʫ ʝʤʦʮʽʡʥʦʛʦ ʩʪʘʥʫ ʰʢʦʣʷʨʘ - ʚʽʜ ʟʘʮʽʢʘʚʣʝʥʦʛʦ 
ʧʦʟʠʪʠʚʥʦʛʦ ʜʦ ʟʙʫʜʞʝʥʦʛʦ ʥʘʧʦʣʝʛʣʠʚʦʛʦ ʘʙʦ, ʥʘʚʧʘʢʠ, ʜʦ ʘʧʘʪʠʯʥʦʛʦ, 
ʟʘʣʝʞʥʦ ʚʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ (ʩʧʝʮʠʬʽʢʘ ʧʨʦʪʽʢʘʥʥʷ 
ʧʩʠʭʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʪʝʤʧʝʨʘʤʝʥʪ, ʭʘʨʘʢʪʝʨ ʪʘ ʽʥʰʝ; ʥʘʷʚʥʽʩʪʴ 
(ʧʦʟʠʪʠʚʥʦʛʦ) ʜʦʩʚʽʜʫ ʨʦʙʦʪʠ ʥʘʜ ʥʝʩʪʘʥʜʘʨʪʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʪʘ ʽʥʰʝ), ʚʽʜ 
ʟʘʛʘʣʴʥʦʾ ʥʘʩʪʘʥʦʚʢʠ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʷ, 
ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʢʣʘʩ, ʪʚʦʨʯʘ ʛʨʫʧʘ), ʧʝʜʘʛʦʛʽʯʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ 
ʚʯʠʪʝʣʷ ʚ ʧʨʦʮʝʩʽ ʧʽʜʪʨʠʤʢʠ ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʽʥʪʝʨʝʩʫ. 

ʋ ʢʦʥʪʝʢʩʪʽ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʘʞʣʠʚʠʤ ʻ ʥʝʧʝʨʝʦʙʪʷʞʝʥʥʷ 
ʪʚʦʨʯʦʛʦ ʟʘʚʜʘʥʥʷ ʥʝʦʙʭʽʜʥʽʩʪʶ ʚʠʢʦʥʘʥʥʷ ʩʢʣʘʜʥʠʭ ʦʧʝʨʘʮʽʡ. ʗʢʱʦ 
ʨʦʟʚʠʚʘʶʯʦʶ ʤʝʪʦʶ ʟʘʚʜʘʥʥʷ ʻ ʦʨʛʘʥʽʟʘʮʽʷ ʩʘʤʦʩʪʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʷ ʧʦ 
ʚʽʜʰʫʢʦʚʫʚʘʥʥʶ ʽʜʝʾ ʨʦʟʚôʷʟʫʚʘʥʥʷ, ʟʥʘʭʦʜʞʝʥʥʶ ʥʦʚʦʛʦ ʜʣʷ ʫʯʥʷ ʤʝʪʦʜʫ, 
ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʨʦʟʚʠʪʦʢ ʡʦʛʦ ʪʚʦʨʯʠʭ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʟʜʽʙʥʦʩʪʝʡ, 
ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ, ʪʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʜʦʩʪʘʪʥʴʦ ʩʢʣʘʜʥʠʭ, 
çʥʝʟʨʫʯʥʠʭè ʦʙʯʠʩʣʝʥʴ ʚʽʜʚʦʣʽʢʘʻ ʫʚʘʛʫ ʪʘ ʟʫʩʠʣʣʷ ʚʽʜ ʦʩʥʦʚʥʦʾ ʤʝʪʠ. ʋʯʥʽ 
ʜʦʩʪʘʪʥʴʦ ʰʚʠʜʢʦ ʚʪʨʘʯʘʶʪʴ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʜʦ ʚʠʢʦʥʘʥʥʷ ʪʘʢʠʭ ʟʘʚʜʘʥʴ. ʋ 
ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʪʠʤ, ʫ ʢʦʛʦ ʚʞʝ ʩʬʦʨʤʦʚʘʥʘ ʷʢʽʩʥʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʙʘʟʘ, 
ʧʨʦʧʦʥʫʻʤʦ ʬʦʨʤʫʣʶʚʘʥʥʷ ʫʤʦʚʠ ʟʘʚʜʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝ 
ʢʦʥʢʨʝʪʥʠʭ ʯʠʩʣʦʚʠʭ ʜʘʥʠʭ, ʘ ʧʘʨʘʤʝʪʨʽʚ. ʑʝ ʦʜʠʥ ʽʟ ʰʣʷʭʽʚ: 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ DERIVE, GRAN-1, 
EUREKA ʱʦʜʦ ʚʠʢʦʥʘʥʥʷ ʨʫʪʠʥʥʠʭ ʦʙʯʠʩʣʝʥʴ.  

 ɺʽʜ ʚʞʝ ʦʙʨʘʥʦʛʦ ʰʣʷʭʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʚʜʘʥʥʷ ʥʦʚʽ ʽʜʝʾ 
ʚʽʜʚʦʣʽʢʘʶʪʴ ʥʘʡʯʘʩʪʽʰʝ ʪʠʭ ʫʯʥʽʚ, ʪʚʦʨʯʘ ʽʥʽʮʽʘʪʠʚʥʽʩʪʴ ʷʢʠʭ ʚʞʝ 
ʜʦʩʪʘʪʥʴʦ ʨʦʟʚʠʥʝʥʘ. ɺʽʜʟʥʘʯʠʤʦ: ʩʘʤʝ ʚʦʥʠ ʥʝ ʚʩʪʠʛʘʶʪʴ ʫ ʚʠʟʥʘʯʝʥʠʡ 
ʪʝʨʤʽʥ ʧʦʚʥʽʩʪʶ ʚʠʢʦʥʘʪʠ ʪʚʦʨʯʝ ʟʘʚʜʘʥʥʷ ʯʝʨʝʟ ʧʦʩʪʽʡʥʝ ʟʘʭʦʧʣʝʥʥʷ 
ʟʥʘʭʦʜʞʝʥʥʷʤ ʥʦʚʠʭ ʰʣʷʭʽʚ ʨʦʟʚôʷʟʫʚʘʥʥʷ, ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʥʝ ʜʦʚʦʜʷʪʴ ʡʦʛʦ 
ʜʦ ʢʽʥʮʝʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ.  

ɺʠʥʠʢʘʻ ʧʨʦʙʣʝʤʘ: ʷʢ ʚʦʜʥʦʯʘʩ ʬʦʨʤʫʚʘʪʠ ʪʚʦʨʯʫ ʽʥʽʮʽʘʪʠʚʫ, 
ʚʽʜʢʨʠʪʽʩʪʴ ʜʦ ʥʦʚʠʭ ʽʜʝʡ, ʽ ʩʧʨʦʤʦʞʥʽʩʪʴ ʜʦ ʧʦʚʥʦʛʦ, ʦʙʛʨʫʥʪʦʚʘʥʦʛʦ 
ʚʠʢʦʥʘʥʥʷ ʪʚʦʨʯʠʭ ʟʘʚʜʘʥʴ.  

 ʇʨʦʮʝʩ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ ʚ ʩʫʯʘʩʥʽʡ ʰʢʦʣʽ ʥʝʨʽʜʢʦ 
ʛʘʣʴʤʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʚʯʠʪʝʣʴ ʚʠʤʘʛʘʻ ʚʽʜ ʫʯʥʷ ʦʙʦʚôʷʟʢʦʚʦʛʦ ʦʭʘʡʥʦʛʦ 
ʦʬʦʨʤʣʝʥʥʷ ʧʠʩʴʤʦʚʠʭ ʨʦʙʽʪ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʦʤʫ ʝʪʘʣʦʥʫ. ɺʠʤʦʛʘ 
ʚʠʢʦʥʫʚʘʪʠ ʨʦʙʦʪʫ çʙʝʟ ʧʦʤʘʨʦʢè, ʪʦʙʪʦ ʙʝʟʧʦʤʠʣʢʦʚʦ ʟ ʧʝʨʰʦʾ ʩʧʨʦʙʠ, 
ʧʨʦʪʠʨʽʯʠʪʴ ʩʫʪʥʦʩʪʽ ʤʠʩʣʝʥʥʷ ʷʢ ʪʚʦʨʯʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʠʡ ʤʘʻ ʷʨʢʦ 
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ʚʠʨʘʞʝʥʫ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʧʨʠʨʦʜʫ. ʂʨʽʤ ʪʦʛʦ ʚʽʜʤʽʪʠʤʦ: ʷʢʱʦ ʚ ʫʯʥʽʚ 
ʚʠʢʣʠʢʘʻ ʪʨʫʜʥʦʱʽ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʽʜʪʚʦʨʠʪʠ ʚʝʨʙʘʣʽʟʦʚʘʥʦ ʧʨʦʮʝʩ ʚʣʘʩʥʦʾ 
ʨʦʙʦʪʠ ʥʘʜ ʪʚʦʨʯʠʤ ʟʘʚʜʘʥʥʷʤ (ʦʩʦʙʣʠʚʦ, ʝʪʘʧ ʚʠʥʠʢʥʝʥʥʷ ʽʜʝʾ), ʩʘʤʝ 
ʘʥʘʣʽʟ ʯʝʨʥʝʪʦʢ ʜʘʻ ʟʤʦʛʫ ʜʝʷʢʦʶ ʤʽʨʦʶ ʧʨʦʩʣʽʜʢʫʚʘʪʠ ʧʨʦʮʝʩ ʾʭʥʴʦʾ 
ʨʦʟʫʤʦʚʦʾ ʨʦʙʦʪʠ ʥʘʜ ʟʘʚʜʘʥʥʷʤ. ʅʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʘʥʘʣʽʟʫ ʚʯʠʪʝʣʶ ʣʝʛʰʝ 
ʥʘʜʘʚʘʪʠ ʫʯʥʷʤ ʦʧʪʠʤʘʣʴʥʽ ʧʦʨʘʜʠ ʟ ʦʨʛʘʥʽʟʘʮʽʾ ʾʭʥʴʦʾ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɺʠʤʦʛʘ çʟʦʚʥʽʰʥʴʦʾ ʝʩʪʝʪʠʯʥʦʩʪʽè ʦʬʦʨʤʣʝʥʥʷ ʟ ʧʝʨʰʦʾ ʩʧʨʦʙʠ ʥʝ 
ʻ ʛʘʣʴʤʦʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʣʠʰʝ 
ʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʚʦʥʘ ʚʠʩʫʚʘʻʪʴʩʷ ʜʦ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ, ʘʣʛʦʨʠʪʤ 
ʚʠʢʦʥʘʥʥʷ ʷʢʠʭ ʚʞʝ ʚʽʜʦʤʠʡ. ʋ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʪʠʤ  

ʙʽʣʴʰʝ, - ʩʧʨʷʤʦʚʘʥʦʤʫ ʥʘ ʨʦʟʚʠʪʦʢ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ, - 
ʥʝʤʦʞʥʘ ʦʙʽʡʪʠʩʷ ʙʝʟ ʪʝʥʪʘʪʠʚ (ʘʥʛʣ. tentative ï ʩʧʨʦʙʘ, ʜʦʩʣʽʜ). ɼʝʷʢʽ 
ʩʝʨʝʜ ʥʠʭ ʻ ʧʦʤʠʣʢʦʚʠʤʠ, ʘʣʝ ʫʯʝʥʴ ʤʘʻ ʫʩʚʽʜʦʤʠʪʠ: ʚ ʧʨʦʮʝʩʽ ʩʧʨʦʙ ʚʽʥ 
ʤʘʻ ʧʨʘʚʦ ʥʘ ʧʦʤʠʣʢʫ ʽ ʥʝ ʧʦʚʠʥʝʥ ʙʦʷʪʠʩʷ ʾʾ ʜʦʧʫʩʪʠʪʠ. ʊʦʤʫ ʚʚʘʞʘʻʤʦ, 
ʱʦ ʥʝʤʦʞʣʠʚʦ ʽ ʥʝʜʦʮʽʣʴʥʦ ʢʦʞʥʫ ʟ ʩʧʨʦʙ ʦʬʦʨʤʣʷʪʠ ʚʽʜʧʦʚʽʜʥʦ ʚʠʤʦʛʘʤ 
ʜʦ ʦʬʦʨʤʣʝʥʥʷ ʧʠʩʴʤʦʚʠʭ ʨʦʙʽʪ.  

ʅʝʦʙʭʽʜʥʠʤ ʚʚʘʞʘʻʤʦ ʧʨʠʜʽʣʝʥʥʷ ʙʽʣʴʰʝ ʫʚʘʛʠ ʟʘʧʠʩʘʤ ʥʘ ʯʝʨʥʝʪʮʽ, 
ʚʠʢʦʨʠʩʪʘʥʥʷ ñʝʢʩʧʨʝʩ-ʨʦʟʚôʷʟʘʥʴò (ʚ ʢʦʥʪʝʢʩʪʽ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 
ʙʝʨʝʤʦ ʪʘʢʽ ʟʥʘʯʝʥʥʷ ʘʥʛʣʽʡʩʴʢʦʛʦ ʩʣʦʚʘ express ï ñʪʝʨʤʽʥʦʚʠʡò ʪʘ ʚʠʨʘʟʫ 
to express oneself ï ñʚʠʩʣʦʚʣʶʚʘʪʠ ʚʣʘʩʥʽ ʜʫʤʢʠò). ñɽʢʩʧʨʝʩ-ʨʦʟʚôʷʟʘʥʥʷò 
ʚʠʟʥʘʯʘʻʤʦ ʷʢ ʪʘʢʠʡ ʟʘʧʠʩ ʨʦʟʚôʷʟʘʥʥʷ, ʢʦʣʠ ʫ ʟʦʰʠʪʽ ʬʽʢʩʫʻʪʴʩʷ ʫʤʦʚʘ 
ʟʘʚʜʘʥʥʷ ʫ ʚʠʛʣʷʜʽ ʩʭʝʤʠ, ʨʠʩʫʥʢʘ, ʘ ʨʦʟʚôʷʟʘʥʥʷ ʧʦʜʘʻʪʴʩʷ ʩʭʝʤʘʪʠʯʥʦ 
(ʬʽʢʩʫʻʪʴʩʷ ʽʜʝʷ ʪʘ ʦʩʥʦʚʥʽ ʝʪʘʧʠ). ɿʚʠʯʘʡʥʦ, ʪʘʢ ʚʠʢʦʥʫʶʪʴʩʷ ʥʝ ʚʩʽ 
ʟʘʚʜʘʥʥʷ, ʘ ʣʠʰʝ ʪʽ, ʨʦʟʚôʷʟʘʥʥʷ ʷʢʠʭ ʧʝʨʝʜʙʘʯʘʻ ʥʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 
ʢʨʦʢʽʚ, ʘʙʦ ʤʝʪʘ ʾʭ ʚʠʢʦʥʘʥʥʷ ï ʘʢʪʫʘʣʽʟʘʮʽʷ ʤʘʪʝʨʽʘʣʫ, ʧʦʚʪʦʨʝʥʥʷ, 
ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʨʦʙʦʪʠ ʥʘʜ ʟʘʚʜʘʥʥʷʤʠ, ʱʦ ʻ ʙʽʣʴʰ ʮʽʢʘʚʠʤʠ ʟ ʪʦʯʢʠ ʟʦʨʫ 
ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ.  

ʊʚʦʨʯʽʩʪʴ ʥʘʡʯʘʩʪʽʰʝ ʧʦʚôʷʟʫʶʪʴ ʟ ʧʦʥʷʪʪʷʤ ʽʥʩʘʡʪʫ, ʤʠʪʪʻʚʽʩʪʶ 
ʚʠʥʠʢʥʝʥʥʷ ʟʜʦʛʘʜʢʠ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʜʝʪʘʣʴʥʦʛʦ, ʨʦʟʰʠʨʝʥʦʛʦ ʬʽʢʩʫʚʘʥʥʷ 
ʨʦʟʚôʷʟʘʥʥʷ, ʚʠʤʦʛʠ ʜʦ ʡʦʛʦ ʨʝʪʝʣʴʥʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʥʝʨʽʜʢʦ ʩʧʨʘʮʴʦʚʫʶʪʴ 
ʥʝ ʥʘ ʢʦʨʠʩʪʴ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ. ɯʥʦʜʽ ʧʝʨʬʝʢʮʽʦʥʠʟʤ (ʧʨʘʛʥʝʥʥʷ 
ʜʦ ʜʦʩʢʦʥʘʣʦʩʪʽ, ʜʦ ʥʘʜʤʽʨʥʦʾ ʩʪʘʨʘʥʥʦʩʪʽ) ʚ ʦʬʦʨʤʣʝʥʥʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 
ʚʪʨʘʪʠ ʫʯʥʝʤ ʣʽʥʽʾ ʨʦʟʚôʷʟʫʚʘʥʥʷ. ɼʝʷʢʽ ʟʘʚʜʘʥʥʷ ʧʨʦʧʦʥʫʻʤʦ ʨʦʟʚôʷʟʫʚʘʪʠ ʟ 
ʤʽʥʽʤʘʣʴʥʦʶ ʬʽʢʩʘʮʽʻʶ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ, - ʥʘ ʨʠʩʫʥʢʫ. 
ʇʨʦʚʝʜʝʥʠʡ ʥʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ, ʢʦʣʠ 
ʜʣʷ ʟʘʚʜʘʥʴ ʪʚʦʨʯʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʘʣʛʦʨʠʪʤ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʷʢʠʭ ʱʝ ʥʝ ʚʽʜʦʤʠʡ 
ʫʯʥʶ (ʘʙʦ ʪʘʢʦʛʦ ʘʣʛʦʨʠʪʤʫ ʟʦʚʩʽʤ ʥʝ ʽʩʥʫʻ) ʪʨʘʜʠʮʽʡʥʦʤʫ ʦʬʦʨʤʣʝʥʥʶ 
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ʧʝʨʝʜʫʻ ñʝʢʩʧʨʝʩ-ʨʦʟʚôʷʟʘʥʥʷò. ʅʘʩʪʫʧʥʝ ʧʦʚʥʝ ʦʬʦʨʤʣʝʥʥʷ ʨʦʟʚôʷʟʘʥʥʷ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʷʢ ʡʦʛʦ ʢʽʥʮʝʚʠʡ ʝʪʘʧ (ʥʘ ʫʨʦʮʽ, ʚ ʷʢʦʩʪʽ ʜʦʤʘʰʥʴʦʛʦ ʟʘʚʜʘʥʥʷ), 
ʘʙʦ ʤʦʞʝ ʥʝ ʚʽʜʙʫʚʘʪʠʩʷ ʚʟʘʛʘʣʽ. 

ɿʚʠʯʘʡʥʦ, ʱʦ ʜʝʷʢʠʭ ʚʠʤʦʛ ʜʦ ʦʬʦʨʤʣʝʥʥʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʚʜʘʥʴ ʟ 
ʤʘʪʝʤʘʪʠʢʠ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ: ʚʠʜʽʣʷʪʠ ʣʦʛʽʯʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 
ʤʽʨʢʫʚʘʥʴ, ʦʙʛʨʫʥʪʦʚʫʚʘʪʠ ʢʦʞʥʠʡ ʢʨʦʢ.. ɼʦʮʽʣʴʥʦ ʥʫʤʝʨʫʚʘʪʠ ʝʪʘʧʠ 
ʨʦʟʚôʷʟʘʥʥʷ, ʘ ʥʝ ʟʘʧʠʩʫʚʘʪʠ ʡʦʛʦ ʩʫʮʽʣʴʥʠʤ ʪʝʢʩʪʦʤ. ɼʣʷ ʫʯʥʽʚ ʟ 
ʜʦʩʪʘʪʥʴʦ ʨʦʟʚʠʥʝʥʠʤʠ ʟʜʽʙʥʦʩʪʷʤʠ ʜʦ ʤʘʪʝʤʘʪʠʢʠ, ʭʽʤʽʾ ʥʘʡʢʨʘʱʠʤ ʜʣʷ 
ʨʦʙʦʪʠ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʩʧʨʠʡʤʘʥʥʷ ʻ ʜʦʩʪʘʪʥʴʦ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʩʠʤʚʦʣʽʢʠ; ʜʣʷ ʛʫʤʘʥʽʪʘʨʽʾʚ ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʤ ʻ ʩʣʦʚʝʩʥʠʡ ʟʘʧʠʩ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʬʦʨʤʫʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʪʚʦʨʯʝ, ʘʣʝ ʡ ʣʦʛʽʯʥʝ 
ʤʠʩʣʝʥʥʷ.ʆʬʦʨʤʣʝʥʥʷ ʟʘʚʜʘʥʥʷ ʤʘʻ ʟʘʜʦʚʦʣʴʥʷʪʠ ʜʦʮʽʣʴʥʽ ʚʠʤʦʛʠ. 
ɺʠʤʦʛʘ ʨʦʟʤʽʱʝʥʥʷ ʨʠʩʫʥʢʫ ʜʦ ʟʘʜʘʯʽ ʤʘʻ ʧʝʨʰ ʟʘ ʚʩʝ ʚʽʜʧʦʚʽʜʘʪʠ 
ʦʩʦʙʣʠʚʦʩʪʷʤ ʥʘʡʢʨʘʱʦʛʦ ʩʧʨʠʡʤʘʥʥʷ ʨʠʩʫʥʢʫ (ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʫʯʥʽʚ ï 
ʚʝʨʭʥʽʡ ʣʽʚʠʡ ʢʫʪʦʢ ʩʪʦʨʽʥʢʠ, ʘʣʝ ʻ ʡ ʫʯʥʽ, ʜʣʷ ʷʢʠʭ ʮʝ ʥʝ ʪʘʢ, ʪʦʤʫ 
ʧʦʧʝʨʝʜʥʴʦ ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʫʯʥʷʤ ʦʙʨʘʪʠ, ʚ ʷʢʦʤʫ ʩʘʤʝ ʚʝʨʭʥʴʦʤʫ 
ʢʫʪʢʫ ï ʣʽʚʦʤʫ ʯʠ ʧʨʘʚʦʤʫ ï ʨʦʟʤʽʱʘʪʠ ʨʠʩʫʥʦʢ); ʜʦʮʽʣʴʥʦ ʚʠʤʘʛʘʪʠ, ʱʦʙ 
ʙʫʚ ʦʙʨʘʥʠʡ ʟʨʫʯʥʠʡ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʚʜʘʥʥʷ ʨʘʢʫʨʩ 
(ʦʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʟʘʚʜʘʥʴ ʽʟ ʩʪʝʨʝʦʤʝʪʨʽʾ); ʥʝʦʙʭʽʜʥʘ ʧʝʚʥʘ 
ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʨʠʩʫʥʢʫ ʚʽʜʥʦʰʝʥʥʶ ʟʘʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʥʘʧʨʠʢʣʘʜ, ʙʽʣʴʰʝ 
ʨʝʙʨʦ ʤʥʦʛʦʛʨʘʥʥʠʢʘ ʟʦʙʨʘʞʘʻʪʴʩʷ, ʧʦ ʤʦʞʣʠʚʦʩʪʽ, ʥʘ ʨʠʩʫʥʢʫ ʚʽʜʨʽʟʢʦʤ 
ʙʽʣʴʰʦʾ ʜʦʚʞʠʥʠ) ʪʘ ʽʥʰʝ. 

ʑʦʙ ʚʠʤʦʛʠ ʜʦ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ñʧʨʘʮʶʚʘʣʠò, ʘ ʥʝ ʙʫʣʠ 
ʧʨʠʚʥʝʩʝʥʠʤ ʟʦʚʥʽ ʽʥʦʨʦʜʥʠʤ ʪʽʣʦʤ, ʥʝʦʙʭʽʜʥʦ ʨʦʟʫʤʽʥʥʷ, ʫʩʚʽʜʦʤʣʝʥʥʷ 
ʜʦʮʽʣʴʥʦʩʪʽ, ʧʨʠʥʷʪʪʷ ʾʭ ʫʯʥʷʤʠ. ɽʬʝʢʪʠʚʥʠʤʠ ʻ ʪʚʦʨʯʽ ʟʘʚʜʘʥʥʷ ʧʦ 
ʬʦʨʤʫʣʶʚʘʥʥʶ ʩʘʤʠʤʠ ʫʯʥʷʤʠ ʚʠʤʦʛ ʜʦ ʦʬʦʨʤʣʝʥʥʷ ʟʘʚʜʘʥʴ ʢʦʥʢʨʝʪʥʦʛʦ 
ʪʠʧʫ. ʎʽ ʩʠʩʪʝʤʠ ʚʠʤʦʛ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʚʜʘʥʴ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɿʦʢʨʝʤʘ, ʧʝʨʝʜ ʦʙʛʦʚʦʨʝʥʥʷʤ ʟ ʫʯʥʷʤʠ ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʤʦʛ ʜʦ ʧʦʙʫʜʦʚʠ 
ʛʨʘʬʽʢʽʚ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ ʬʫʥʢʮʽʡ (ʛʨʘʬʽʢ ʥʝ ʚʚʘʞʘʻʪʴʩʷ ʧʦʙʫʜʦʚʘʥʠʤ 
ʧʨʘʚʠʣʴʥʦ, ʷʢʱʦ ʚʽʥ ʥʝ ʽʣʶʩʪʨʫʻ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʬʫʥʢʮʽʾ, ʷʢʱʦ ʥʝ ʚʠʜʝʨʞʘʥʦ 
ʤʘʩʰʪʘʙ ʧʦ ʚʽʩʽ ʆʭ ʽ ʧʦ ʚʽʩʽ ʆʫ) ʧʨʦʧʦʥʫʻʤʦ ʧʦʙʫʜʫʚʘʪʠ ʚ ʦʜʥʽʡ ʢʦʦʨʜʠʥʘʪʥʽʡ 
ʧʣʦʱʠʥʽ ʛʨʘʬʽʢʠ ʬʫʥʢʮʽʾ ʪʘ y=x3; ʜʦʩʣʽʜʠʪʠ ʚʟʘʻʤʥʝ ʨʦʟʤʽʱʝʥʥʷ ʛʨʘʬʽʢʽʚ 
ʬʫʥʢʮʽʡ y=sinx ʪʘ y=x ʥʘ ʧʨʦʤʽʞʢʫ ʚʽʜ 0 ʜʦ ; ʟʘʧʠʩʘʪʠ ʨʽʚʥʷʥʥʷ ʘʩʠʤʧʪʦʪ 

ʛʨʘʬʽʢʽʚ ʬʫʥʢʮʽʡ y=tg(kxÑa) (y=ctg(kxÑa)). 
ʅʘʜʘʥʥʷ ʫʯʥʷʤ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʥʫʚʘʪʠ ʟʘʧʠʩʠ ʚ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ 

ʣʝʢʮʽʡ ʫ ʚʣʘʩʥʦʤʫ ʩʪʠʣʽ ʩʧʨʠʷʻ ʢʨʘʱʦʤʫ ʟʘʩʚʦʻʥʥʶ ʤʘʪʝʨʽʘʣʫ ʯʝʨʝʟ ʪʝ, ʱʦ 
ʪʘʢʠʤ ʯʠʥʦʤ ʫʯʝʥʴ (ʯʘʩʪʽʰʝ ʧʽʜʩʚʽʜʦʤʦ) ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʘʤʝ ʪʫ ʬʦʨʤʫ 
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ʧʦʜʘʥʥʷ (ʩʣʦʚʝʩʥʠʡ ʪʝʢʩʪ, ʩʭʝʤʘ, ʨʠʩʫʥʦʢ; ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʽʥʰʝ), ʷʢʘ 
ʚʽʜʧʦʚʽʜʘʻ ʡʦʛʦ ʧʩʠʭʦʣʦʛʽʯʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʚʽʜʥʦʩʥʦ ʜʦʤʽʥʫʚʘʥʥʷ ʧʝʚʥʦʾ 
ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʾ ʩʠʩʪʝʤʠ. ɸʥʘʣʽʟ ʮʠʭ ʟʘʧʠʩʽʚ ʜʦʧʦʤʘʛʘʻ ʚʠʟʥʘʯʠʪʠ 
ʬʘʢʪʦʨʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ 
ʫʯʥʷ. ɺʘʞʣʠʚʠʤ ʻ ʦʟʥʘʡʦʤʣʝʥʥʷ ʩʘʤʦʛʦ ʫʯʥʷ ʟ ʮʠʤʠ ʬʘʢʪʦʨʘʤʠ ʟ ʤʝʪʦʶ 
ʦʟʙʨʦʻʥʥʷ ʡʦʛʦ ʟʘʩʦʙʘʤʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʨʘʭʫʚʘʥʥʷ 
ʧʦʟʠʪʠʚʥʠʭ ʪʘ ʥʽʚʝʣʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʘʩʧʝʢʪʽʚ ʧʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʚʣʘʩʥʦʾ 
ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

5. ɼʦʮʽʣʴʥʝ ʧʦʻʜʥʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʽ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ 
ʥʘʚʯʘʥʥʷ. ɿʦʢʨʝʤʘ, ʚʚʘʞʘʻʤʦ ʜʦʮʽʣʴʥʠʤ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʰʢʦʣʷʨʽʚ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʧʝʨʰ ʟʘ ʚʩʝ ʟ ʤʝʪʦʶ ʟʜʽʡʩʥʝʥʥʷ 
ʧʨʦʬʽʣʴʥʦʾ ʪʘ ʨʽʚʥʝʚʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ; ʟ ʤʝʪʦʶ 
ʥʘʜʘʥʥʷ ʧʽʜʪʨʠʤʢʠ ʧʨʦʮʝʩʫ ʩʘʤʦʦʩʚʽʪʠ ʫʯʥʽʚ ʟ ʦʩʦʙʣʠʚʠʤʠ ʧʦʪʨʝʙʘʤʠ; ʜʣʷ 
ʥʘʜʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʫʯʥʷʤ ʛʦʪʫʚʘʪʠʩʷ ʜʦ ʫʯʘʩʪʽ ʚ ʤʘʪʝʤʘʪʠʯʥʠʭ 
ʦʣʽʤʧʽʘʜʘʭ, ʢʦʥʢʫʨʩʘʭ, ʪʫʨʥʽʨʘʭ. ɹʽʣʴʰ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʫʪʦ ʥʘʤʠ ʫ [6]. 

6. ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʩʥʦʚ ʝʨʛʦʥʦʤʽʢʠ ʜʣʷ ʢʨʘʱʦʛʦ ʚʨʘʭʦʚʫʚʘʥʥʷ ʽ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʯʥʽʚ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʤʘʪʝʤʘʪʠʢʠ. 
ɺʽʜʧʦʚʽʜʥʦ ʢʦʥʪʝʢʩʪʫ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʜʝʤʦ ʨʦʟʫʤʽʪʠ ʧʽʜ 
ʝʨʛʦʥʦʤʽʢʦʶ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʟ ʤʘʪʝʤʘʪʠʢʠ 
ʯʘʩʪʠʥʫ ʝʨʛʦʥʦʤʽʢʠ, ʱʦ ʜʦʩʣʽʜʞʫʻ ʦʧʪʠʤʘʣʴʥʝ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʫʤʦʚ 
ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʤʘʪʝʤʘʪʠʢʠ ʜʦ ʧʩʠʭʦʬʽʟʠʦʣʦʛʽʯʥʠʭ 
ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʯʥʽʚ ʢʦʥʢʨʝʪʥʠʭ ʢʘʪʝʛʦʨʽʡ.  

ɺʠʩʥʦʚʢʠ. ʅʝʜʦʮʽʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʘ ʩʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ ʫʯʥʽʚ ʟʥʘʯʥʦ 
ʟʥʠʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ: ʨʦʟʚʠʪʢʫ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʤʘʻ ʧʝʨʝʜʫʚʘʪʠ ʾʾ 
ʬʦʨʤʫʚʘʥʥʷ. ʅʝʦʙʭʽʜʥʠʤ ʻ ʧʦʩʪʫʧʦʚʝ ʟʚʫʞʝʥʥʷ ñʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʣʦʱʽò, ʱʦ 
ʧʦʩʪʫʧʘʻ ʚʽʜ ʚʯʠʪʝʣʷ, ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʦʣʽ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 
ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʫʯʥʽʚ ʫ ʧʨʦʮʝʩʽ ʦʧʨʘʮʴʦʚʫʚʘʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ; 
ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʩʪʫʧʝʥʷ ʜʦʧʦʤʦʛʠ ʫʯʥʷʤ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʡʦʤʫ 
ʜʝʤʦʥʩʪʨʫʚʘʥʥʷ ñʢʘʜʨʽʚ-ʝʪʘʧʽʚò. ɺʠʤʦʛʠ ʜʦ ʦʬʦʨʤʣʝʥʥʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʚʜʘʥʴ 
ʤʘʶʪʴ ʙʫʪʠ ʜʦʮʽʣʴʥʠʤʠ (ʥʝ ʚʠʢʦʥʘʥʥʷ ʢʦʥʢʨʝʪʥʦʾ ʚʠʤʦʛʠ ʤʦʞʝ ʚʝʩʪʠ ʟʘ 
ʩʦʙʦʶ ʥʝʜʦʣʽʢ ʫ ʨʦʟʚôʷʟʘʥʥʽ). ʎʝ ʥʝʦʙʭʽʜʥʦ ʜʝʤʦʥʩʪʨʫʚʘʪʠ, ʱʦʙ ʧʝʨʝʢʦʥʘʪʠ 
ʫʯʥʽʚ ʫ ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʮʠʭ ʚʠʤʦʛ.  

ɼʦʮʽʣʴʥʠʤ ʻ ʧʦʻʜʥʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʽ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ; 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʥʦʚ ʝʨʛʦʥʦʤʽʢʠ ʜʣʷ ʢʨʘʱʦʛʦ ʚʨʘʭʦʚʫʚʘʥʥʷ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 
ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʯʥʽʚ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 
ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʤʘʪʝʤʘʪʠʢʠ.  
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ʈɽɿʖʄɽ 
ʈʘʩʩʤʦʪʨʝʥʳ ʥʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʧʨʘʢʪʠʢʝ ʩʠʩʪʝʤʳ ʨʘʟʚʠʪʠʷ 

ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʫʯʘʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʚʦʨʯʝʩʢʘʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, ʦʙʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʢʝ, 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, ʧʨʦʬʠʣʴʥʦʝ ʦʙʫʯʝʥʠʝ. 
SUMMARY 

Some aspects of realization in practice of the system of development of creative 
thought of students are considered in the process of study of mathematics.  

Key words: creative independence, mathematics teaching, approach is differentiated, 
type of studies. 

 
 

ʋɼʂ 371.315.5  
ʃ. ɻ. ʏʘʰʝʯʥʽʢʦʚʘ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 
ʐʃʗʍʀ ʇɯɼɺʀʑɽʅʅʗ ʈɯɺʅʗ ɿɸʎɯʂɸɺʃɽʅʆʉʊɯ ʋʏʅɯɺ 

ʄɸʊɽʄɸʊʀʂʆʖ  
ɺ ʇʈʆʎɽʉɯ ʈʆɿɺôʗɿʋɺɸʅʅʗ ɿɸɺɼɸʅʔ 

 
ɺ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʧʠʪʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʟʘʚʜʘʥʴ ʥʘ ʫʨʦʢʘʭ 

ʤʘʪʝʤʘʪʠʢʠ ʟ ʤʝʪʦʶ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʫʯʥʽʚ ʫ ʚʠʚʯʝʥʥʽ ʧʨʝʜʤʝʪʫ.  
ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʤʘʪʝʤʘʪʠʢʦʶ, ʥʝʩʪʘʥʜʘʨʪʥʽ ʟʘʚʜʘʥʥʷ, 

ʝʣʝʤʝʥʪʠ ʪʨʠʛʦʥʦʤʝʪʨʽʾ, ʬʫʥʢʮʽʾ, ʫʨʦʢ ʤʘʪʝʤʘʪʠʢʠ. 
 
ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʫʩʧʽʣʴʩʪʚʦ ʧʦʪʨʝʙʫʻ ʪʚʦʨʯʦʛʦ ʧʽʜʭʦʜʫ 

ʬʘʭʽʚʮʷ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ, ʪʦʤʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʷ ʰʢʦʣʘ ʥʝ ʣʠʰʝ ʤʘʻ 
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ʥʘʚʯʘʪʠ ʤʘʪʝʤʘʪʠʮʽ ʚʩʽʭ ʰʢʦʣʷʨʽʚ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʮʴʦʛʦ 
ʧʨʝʜʤʝʪʫ, ʘʣʝ ʡ ʚ ʭʦʜʽ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʷʚʣʷʪʠ ʪʘ 
ʨʦʟʚʠʚʘʪʠ ʾʭʥʽ ʟʜʽʙʥʦʩʪʽ. ʉʫʯʘʩʥʽ ʫʯʥʽ ʥʘʚʯʘʶʪʴʩʷ ʟʘ ʨʽʟʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʟ 
ʤʘʪʝʤʘʪʠʢʠ, ʨʽʟʥʠʤʠ ʧʽʜʨʫʯʥʠʢʘʤʠ. ɸʣʝ ʻʜʠʥʦʶ ʤʘʻ ʙʫʪʠ ʤʝʪʘ ï 
ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʡ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ ʫʯʥʷ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʥʘʧʨʷʤʫ 
ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ɽʬʝʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ ʻ 
ʥʝʤʦʞʣʠʚʠʤ ʙʝʟ ʧʨʘʛʥʝʥʥʷ ʜʦ ʩʘʤʦʨʦʟʚʠʪʢʫ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʽʥʪʝʨʝʩʽ 
ʩʘʤʦʛʦ ʰʢʦʣʷʨʘ ʜʦ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. 

ʑʝ ʂ.ɼ. ʋʰʠʥʩʴʢʠʡ ʚʽʜʤʽʯʘʚ: çʟʘʦʭʦʪʠʪʠè ʫʯʥʷ ʜʦ ʥʘʚʯʘʥʥʷ ʻ 
ʟʥʘʯʥʦ ʙʽʣʴʰ ʛʽʜʥʠʤ ʟʘʚʜʘʥʥʷʤ ʚʯʠʪʝʣʷ, ʥʽʞ çʧʨʠʥʝʚʦʣʠʪʠè ʡʦʛʦ. ʋ 
ʩʫʯʘʩʥʽʡ ʩʠʩʪʝʤʽ ʦʩʚʽʪʠ ʜʝʢʣʘʨʫʻʪʴʩʷ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘ ʧʽʟʥʘʥʥʷ ʡ ʨʦʟʚʠʪʦʢ 
ʰʢʦʣʷʨʽʚ. ʅʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʤʘʻ ʟʘ ʤʝʪʫ ʥʝ ʣʠʰʝ ʦʟʙʨʦʾʪʠ ʫʯʥʽʚ 
ʚʽʜʧʦʚʽʜʥʠʤʠ ʟʥʘʥʥʷʤʠ ʪʘ ʚʤʽʥʥʷʤʠ, ʘʣʝ ʡ ʩʬʦʨʤʫʚʘʪʠ ʚ ʥʠʭ ʧʦʪʨʝʙʫ ʚ 
ʩʘʤʦʩʪʽʡʥʦʤʫ ʡ ʪʚʦʨʯʦʤʫ ʧʽʜʭʦʜʽ ʜʦ ʦʚʦʣʦʜʽʥʥʷ ʥʦʚʠʤʠ ʟʥʘʥʥʷʤʠ, 
ʩʪʚʦʨʶʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʽʜʧʨʘʮʴʦʚʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʩʘʤʦʦʩʚʽʪʠ. ʆʜʠʥ ʟ 
ʦʩʥʦʚʥʠʭ ʰʣʷʭʽʚ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ - ʨʦʟʰʠʨʝʥʥʷ ʧʽʟʥʘʚʘʣʴʥʦ-
ʤʦʪʠʚʘʮʽʡʥʦʾ ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ, ʱʦ ʚʠʤʘʛʘʻ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 
ʨʦʟʚʠʪʢʫ ʾʭʥʴʦʛʦ ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʽʥʪʝʨʝʩʫ. 

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʦʙʣʝʤʘʤ ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʽʥʪʝʨʝʩʫ, 
ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʫʯʥʽʚ ʜʦ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʧʨʠʩʚʷʯʝʥʽ ʨʦʙʦʪʠ 
ʉ.ʄ. ɹʦʥʜʘʨʝʥʢʦ, ɺ.ɸ. ʂʨʫʪʝʮʴʢʦʛʦ, ɸ.ʂ. ʄʘʨʢʦʚʦʾ, ʉ.ʃ. ʈʫʙʠʥʰʪʝʡʥʘ, 
ʃ.ʄ. ʌʨʠʜʤʘʥʘ, ɻ.ɯ. ʑʫʢʠʥʦʾ ʪʘ ʽʥ. [2; 3; 4]. ʇʽʟʥʘʚʘʣʴʥʠʡ ʽʥʪʝʨʝʩ 
ʬʦʨʤʫʻʪʴʩʷ ʡ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ ʜʽʷʣʴʥʦʩʪʽ; ʡʦʛʦ ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʜʘʪʠ ʫ 
ʻʜʥʦʩʪʽ ʨʽʟʥʠʭ ʘʩʧʝʢʪʽʚ (ʤʦʪʠʚ, ʟʘʩʽʙ ʥʘʚʯʘʥʥʷ, ʷʢʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ). ʉʝʨʝʜ 
ʫʤʦʚ ʚʠʥʠʢʥʝʥʥʷ ʽʥʪʝʨʝʩʫ ʜʦ ʥʘʚʯʘʥʥʷ ʥʘʟʠʚʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʣʷʪʠ ʫ 
ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʨʦʟʫʤʦʚʫ ʩʘʤʦʩʪʽʡʥʽʩʪʴ ʪʘ ʽʥʽʮʽʘʪʠʚʥʽʩʪʴ; ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ; ʟʘʚʜʘʥʴ, ʚʠʢʦʥʘʥʥʷ ʷʢʠʭ ʧʦʪʨʝʙʫʻ ʚʽʜ ʫʯʥʽʚ 
ʘʢʪʠʚʥʦʾ ʧʦʰʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ (ɯ.ɸ.ɿʠʤʥʷ) [1]. 

ʄʝʪʘ ʩʪʘʪʪʽ ï ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʚʧʨʘʚ 
ʟ ʤʝʪʦʶ ʨʦʟʚʠʪʢʫ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʫʯʥʽʚ ʫ ʥʘʚʯʘʥʥʽ ʤʘʪʝʤʘʪʠʢʠ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɽʬʝʢʪʠʚʥʦ ʬʦʨʤʫʻʪʴʩʷ ʪʘ 
ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʽʟʥʘʚʘʣʴʥʠʡ ʽʥʪʝʨʝʩ ʜʦ ʤʘʪʝʤʘʪʠʢʠ ʩʘʤʝ ʯʝʨʝʟ ʪʫ ʜʽʷʣʴʥʽʩʪʴ, 
ʱʦ ʧʨʠʥʦʩʠʪʴ ʰʢʦʣʷʨʘʤ ʟʘʜʦʚʦʣʝʥʥʷ. ʁʦʛʦ ʩʪʠʤʫʣʶʻ ʚ ʫʯʥʽʚ ʟʤʽʩʪ 
ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʥʦʚʠʟʥʘ, ʧʨʘʢʪʠʯʥʘ ʟʥʘʯʫʱʽʩʪʴ), ʩʧʽʣʢʫʚʘʥʥʷ ʚ 
ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ, ʩʧʝʮʠʬʽʢʘ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 
(ʧʨʦʙʣʝʤʥʽʩʪʴ, ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʭʘʨʘʢʪʝʨ). ʎʴʦʤʫ ʚʽʜʧʦʚʽʜʘʻ ʚʽʪʯʠʟʥʷʥʘ 
ʪʨʘʜʠʮʽʷ: ʚ ʭʦʜʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʨʦʟʚ'ʷʟʫʚʘʪʠ ʷʢʦʤʦʛʘ ʙʽʣʴʰʝ ʟʘʚʜʘʥʴ 
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ʨʽʟʥʦʛʦ ʚʠʜʫ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʥʝ ʣʠʰʝ ʚʠʚʯʘʻʪʴʩʷ ʧʨʦʛʨʘʤʥʠʡ ʤʘʪʝʨʽʘʣ, 
ʘʣʝ ʡ ʨʦʟʚʠʚʘʶʪʴʩʷ ʪʚʦʨʯʽ ʟʜʽʙʥʦʩʪʽ ʰʢʦʣʷʨʽʚ.  

ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʤʝʥʰʠʣʘʩʷ ʢʽʣʴʢʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʯʘʩʫ ʥʘ 
ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʪʦʤʫ ʚʯʠʪʝʣʴ ʯʘʩʪʦ ʚʠʤʫʰʝʥʠʡ ʦʙʤʝʞʫʚʘʪʠ 
ʢʽʣʴʢʽʩʪʴ ʟʘʚʜʘʥʴ, ʷʢ ʨʝʟʫʣʴʪʘʪ, ï ʟʙʽʜʥʶʻʪʴʩʷ ʾʭ ʟʤʽʩʪ. ɹʽʣʴʰʽʩʪʴ 
ʪʚʦʨʯʦ ʧʨʘʮʶʶʯʠʭ ʚʯʠʪʝʣʽʚ ʥʘʚʽʪʴ ʫ ʮʠʭ ʫʤʦʚʘʭ ʟʥʘʭʦʜʷʪʴ ʰʣʷʭʠ 
ʩʪʚʦʨʶʚʘʪʠ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʟʤʽʩʪʦʚʥʦʾ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʰʢʦʣʷʨʽʚ, ʾʭʥʴʦʾ 
ʨʦʟʛʦʨʥʫʪʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʥʝ ʣʠʰʝ ʜʣʷ ʪʨʝʥʫʚʘʥʥʷ ʫʯʥʽʚ ʫ 
ʚʠʢʦʥʘʥʥʽ ʧʨʦʩʪʠʭ ʦʧʝʨʘʮʽʡ. ʅʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʟʤʽʩʪ 
ʟʘʜʘʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʥʘ ʡʦʛʦ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ, ʥʘ ʦʥʦʚʣʝʥʥʷ ʤʝʪʦʜʽʚ 
ʥʘʚʯʘʥʥʷ (ʟʘʤʽʩʪʴ ʟʨʫʯʥʦʾ çʧʝʨʝʜʘʯʽ ʟʥʘʥʴè, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 
ʨʝʧʨʦʜʫʢʪʠʚʥʽ ʤʝʪʦʜʠ, ï ʜʽʷʣʴʥʽʩʥʠʡ, ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ ʧʽʜʭʽʜ, 
ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʦʚʦʣʦʜʽʥʥʷ ʫʯʥʷʤʠ ʨʽʟʥʦʤʘʥʽʪʥʦʶ ʤʘʪʝʤʘʪʠʯʥʦʶ 
ʜʽʷʣʴʥʽʩʪʶ). ɼʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʧʽʜʭʽʜ, ʩʘʤʦʩʪʽʡʥʘ ʥʘʯʘʣʴʥʦ-
ʧʽʟʥʘʚʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʫʯʥʽʚ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʚ ʜʽʪʝʡ ʩʧʨʦʤʦʞʥʦʩʪʽ 
ʥʝʰʘʙʣʦʥʥʦ ʧʽʜʭʦʜʠʪʠ ʜʦ ʢʦʞʥʦʛʦ ʟ ʟʘʚʜʘʥʴ, ʷʢʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʥʘ 
ʫʨʦʢʘʭ, ʚ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʜʦʤʘʰʥʴʦʾ ʨʦʙʦʪʠ. 

ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝʩʪʘʥʜʘʨʪʥʽ 
ʚʧʨʘʚʠ ʩʘʤʝ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ, ʘ ʥʝ ʣʠʰʝ ʫ ʧʦʟʘʢʣʘʩʥʽʡ ʨʦʙʦʪʽ. 
ʅʝʩʪʘʥʜʘʨʪʥʽ ʟʘʚʜʘʥʥʷ, ʷʢʽ çʥʝʩʫʪʴè ʜʠʜʘʢʪʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, 
ʨʦʟʚʠʚʘʶʪʴ ʽ ʧʨʦʙʫʜʞʫʶʪʴ ʽʥʪʝʨʝʩ ʜʦ ʤʘʪʝʤʘʪʠʢʠ ʷʢ ʥʘʚʯʘʣʴʥʦʛʦ 
ʧʨʝʜʤʝʪʘ, ʟʘʮʽʢʘʚʣʶʶʪʴ ʥʝʶ, ʩʧʨʠʷʶʪʴ ʧʦʛʣʠʙʣʝʥʥʶ ʟʥʘʥʴ, 
ʨʦʟʚʠʚʘʶʪʴ ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ. ʊʘʢ ʟʚʘʥʦʶ çʩʪʘʨʦʶ 
ʰʢʦʣʦʶè ʥʘʢʦʧʠʯʝʥʠʡ ʚʘʛʦʤʠʡ ʘʨʩʝʥʘʣ ʪʘʢʦʛʦ ʟʘʜʘʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 
ʷʢʠʡ, ʥʘ ʞʘʣʴ, ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʨʝʘʣʴʥʽʡ ʰʢʽʣʴʥʽʡ 
ʧʨʘʢʪʠʮʽ, ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʨʠʜʽʣʷʶʯʠ ʚʧʨʘʚʘʤ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 
ɺ ʭʦʜʽ ʚʠʚʯʝʥʥʷ ʢʦʞʥʦʾ ʪʝʤʠ ʤʦʞʥʘ ʧʽʜʽʙʨʘʪʠ ʟʘʜʘʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ 
ʜʦʧʦʤʘʛʘʻ ʚʯʠʪʝʣʶ ʧʦʩʠʣʠʪʠ ʚʥʝʩʦʢ ʤʘʪʝʤʘʪʠʢʠ ʷʢ ʥʘʚʯʘʣʴʥʦʛʦ 
ʧʨʝʜʤʝʪʫ ʫ ʟʘʛʘʣʴʥʠʡ ʨʦʟʫʤʦʚʠʡ ʨʦʟʚʠʪʦʢ ʰʢʦʣʷʨʘ. 

ɼʦ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʟʘʚʜʘʥʴ ʯʘʩʪʦ ʚʽʜʥʦʩʷʪʴ ʪʽ, ʷʢʽ ʨʦʟʚôʷʟʫʶʪʴʩʷ ʥʝ ʟʘ 
ʘʣʛʦʨʠʪʤʦʤ. ʅʘ ʥʘʰ ʧʦʛʣʷʜ, ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʟʤʽʩʪʦʚʥʽʩʪʴ 
ʟʘʜʘʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʥʘ ʡʦʛʦ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʥʘ ʤʝʪʦʜʠʯʥʽ 
ʦʩʦʙʣʠʚʦʩʪʽ ʥʘʚʯʘʥʥʷ ʨʦʟʚôʷʟʫʚʘʪʠ ʪʘʢʽ ʟʘʜʘʯʽ, ʷʢʽ ʨʦʟʚʠʚʘʶʪʴ ʤʠʩʣʝʥʥʷ, 
ʥʘʜʘʶʯʠ çʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʨʦʟʜʫʤʽʚè. ɿ ʙʘʛʘʪʴʦʭ ʧʨʠʢʣʘʜʽʚ ʥʘʚʝʜʝʤʦ ʜʝʷʢʽ. 

ɺ ʭʦʜʽ ʚʠʚʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʪʨʠʛʦʥʦʤʝʪʨʽʾ ʫ 9 ʢʣʘʩʽ, ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ 
ʻ ʦʟʥʘʡʦʤʣʝʥʥʷ ʫʯʥʽʚ ʟ ʧʦʥʷʪʪʷʤʠ çʩʠʥʫʩè, çʢʦʩʠʥʫʩè, çʪʘʥʛʝʥʩè, 
çʢʦʪʘʥʛʝʥʩè ʛʦʩʪʨʠʭ ʢʫʪʽʚ ʧʨʷʤʦʢʫʪʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ, ʥʘʚʯʠʪʠ ʚʠʟʥʘʯʘʪʠ ʾʭ 
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ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʢʫʪʘ, ʨʦʟʚôʷʟʫʚʘʪʠ ʧʨʷʤʦʢʫʪʥʽ ʡ ʛʦʩʪʨʦʢʫʪʥʽ ʪʨʠʢʫʪʥʠʢʠ. 
ʅʦʚʽ ʧʽʜʨʫʯʥʠʢʠ ʛʝʦʤʝʪʨʽʾ ʤʽʩʪʷʪʴ ʜʦʩʪʘʪʥʴʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʚʠʚʯʝʥʥʷ 
ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɸʣʝ ʟ ʤʝʪʦʶ ʧʦʛʣʠʙʣʝʥʥʷ ʟʥʘʥʴ 
ʰʢʦʣʷʨʽʚ ʧʨʦʧʦʥʫʻʤʦ ʧʘʨʘʣʝʣʴʥʦ ʚʠʢʦʥʫʚʘʪʠ ʟʘʚʜʘʥʥʷ, ʢʦʥʢʨʝʪʥʽ 
ʧʨʠʢʣʘʜʠ ʷʢʠʭ ʥʘʚʝʜʝʤʦ. 

ɿʘʚʜʘʥʥʷ 1. ʇʦʙʫʜʫʚʘʪʠ ʢʫʪ a, ʷʢʱʦ ÓÉÎ  = . ɺʝʣʠʯʠʥʫ 

ʧʦʙʫʜʦʚʘʥʦʛʦ ʢʫʪʘ ʚʠʤʽʨʷʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʥʩʧʦʨʪʠʨʘ. ʇʝʨʝʚʽʨʠʪʠ 
ʪʦʯʥʽʩʪʴ ʧʦʙʫʜʦʚʠ, ʩʢʦʨʠʩʪʘʚʰʠʩʴ ʪʘʙʣʠʮʷʤʠ ɹʨʘʜʽʩʘ. 

ʋʯʝʥʴ ʚʠʢʦʥʫʻ ʟʘʚʜʘʥʥʷ ʟʘ ʚʽʜʦʤʠʤ ʘʣʛʦʨʠʪʤʦʤ, ʷʢʠʡ ʚʠʧʣʠʚʘʻ ʟ 
ʦʟʥʘʯʝʥʥʷ ʩʠʥʫʩʘ ʛʦʩʪʨʦʛʦ ʢʫʪʘ ʧʨʷʤʦʢʫʪʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ. ɺʠʤʦʛʘ 
ʧʝʨʝʚʽʨʠʪʠ ʷʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʚʠʨʽʰʫʻ ʜʝʢʽʣʴʢʘ ʧʨʦʙʣʝʤ: 
1) ʧʦʚʪʦʨʝʥʥʷ ʦʟʥʘʯʝʥʥʷ ʩʠʥʫʩʘ; 2) ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʫʤʽʥʥʷ ʙʫʜʫʚʘʪʠ 
ʪʨʠʢʫʪʥʠʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʨʢʫʣʷ ʪʘ ʣʽʥʽʡʢʠ; 3) ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ 
ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʪʘʙʣʠʮʷʤʠ ɹʨʘʜʽʩʘ (ʮʝ ʚʘʞʣʠʚʦ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʽʩʪʴ 
ʢʘʣʴʢʫʣʷʪʦʨʽʚ); 4) ʨʝʬʣʝʢʩʽʷ, ʩʘʤʦʦʮʽʥʢʘ ʫʯʥʷʤʠ ʨʝʟʫʣʴʪʘʪʽʚ ʚʣʘʩʥʦʾ 
ʜʽʷʣʴʥʦʩʪʽ. 

ʇʨʦʧʦʥʫʶʯʠ ʨʦʟʚôʷʟʘʪʠ ʧʨʷʤʦʢʫʪʥʽ ʪʨʠʢʫʪʥʠʢʠ (ʯʦʪʠʨʠ ʚʠʜʠ ʟʘʜʘʯ, 
ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʫ ʧʽʜʨʫʯʥʠʢʘʭ), ʩʝʨʝʜ ʟʘʜʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʦʞʥʘ 
ʧʨʦʧʦʥʫʚʘʪʠ ʚʠʩʦʪʠ, ʤʝʜʽʘʥʠ, ʨʘʜʽʫʩʠ ʚʧʠʩʘʥʠʭ ʽ ʦʧʠʩʘʥʠʭ ʢʽʣ. ʗʢʱʦ ʜʘʥʦ 
ʜʚʘ ʢʘʪʝʪʠ, ʪʦ ʢʫʪʠ ʤʦʞʥʘ ʟʥʘʡʪʠ ʯʝʨʝʟ ʪʘʥʛʝʥʩ, ʘ ʥʝ ʯʝʨʝʟ ʩʽʥʫʩ ʘʙʦ 
ʢʦʩʠʥʫʩ; ʷʢʱʦ ʜʘʥʦ ʛʽʧʦʪʝʥʫʟʫ ʽ ʢʘʪʝʪ, ʪʦ ʙʽʣʴʰ ʜʦʮʽʣʴʥʦ ʯʝʨʝʟ ʩʠʥʫʩ. ʑʦʙ 
ʫʧʝʚʥʠʪʠʩʴ ʚ ʮʴʦʤʫ, ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʨʝʟʫʣʴʪʘʪʠ ʦʙʯʠʩʣʝʥʴ 
(ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʘʣʴʢʫʣʷʪʦʨ). ɿʘʢʨʽʧʠʪʠ ʪʘ ʫʜʦʩʢʦʥʘʣʠʪʠ ʥʘʚʠʯʢʠ ʟ ʪʝʤʠ 
ʤʦʞʥʘ, ʷʢʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʨʽʚʥʦʙʝʜʨʝʥʠʡ ʪʨʠʢʫʪʥʠʢ (ʟʦʢʨʝʤʘ, ʧʨʦʚʝʩʪʠ 
ʫʨʦʢ ʟ ʪʝʤʠ çʈʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʚʥʦʙʝʜʨʝʥʠʭ ʪʨʠʢʫʪʥʠʢʽʚè). ʄʦʞʥʘ 
ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʪʘʢ ʟʚʘʥʠʤʠ çʢʦʥʪʨʦʣʴʥʠʤʠ ʨʦʟʚôʷʟʢʘʤʠè: ʟʘ ʟʥʘʡʜʝʥʠʤʠ 
ʝʣʝʤʝʥʪʘʤʠ ʪʨʠʢʫʪʥʠʢʘ ʟʥʘʭʦʜʷʪʴ ʦʜʠʥ ʽʟ ʜʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʧʦʨʽʚʥʶʶʪʴ 
ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. ʊʘʢʘ ʨʦʙʦʪʘ ʧʨʠʚʯʘʻ ʫʯʥʽʚ ʢʦʥʪʨʦʣʶʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ 
ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʦʩʥʦʚʥʠʭ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ ʪʦʪʦʞʥʦʩʪʝʡ ʥʘʚʽʪʴ ʚ 
ʦʩʥʦʚʥʽʡ ʰʢʦʣʽ ʤʦʞʣʠʚʦ ʦʟʥʘʡʦʤʠʪʠ ʫʯʥʽʚ ʟ ʨʽʟʥʠʤʠ ʧʽʜʭʦʜʘʤʠ ʜʦʚʝʜʝʥʥʷ 
ʪʦʪʦʞʥʦʩʪʝʡ (ʣʽʚʫ ʯʘʩʪʠʥʫ ʟʚʝʩʪʠ ʜʦ ʧʨʘʚʦʾ, ʘʙʦ ʥʘʚʧʘʢʠ; ʧʨʘʚʫ ʽ ʣʽʚʫ ï ʜʦ 
ʦʜʥʦʛʦ ʚʠʛʣʷʜʫ; ʜʦʚʝʩʪʠ, ʱʦ ʨʽʟʥʠʮʷ ʣʽʚʦʾ ʽ ʧʨʘʚʦʾ ʯʘʩʪʠʥʠ ʜʦʨʽʚʥʶʻ 
ʥʫʣʶ). ʋʯʥʽ ʤʦʞʫʪʴ ʩʘʤʦʩʪʽʡʥʦ ʚʠʙʠʨʘʪʠ ʩʧʦʩʽʙ, ʘʙʦ ʚʯʠʪʝʣʴ ʤʦʞʝ 
ʥʘʜʘʚʘʪʠ ʚʢʘʟʽʚʢʫ (ʥʘʧʨʠʢʣʘʜ, ʟʘʤʽʥʠʪʠ ʦʜʠʥʠʮʶ ʥʘ ÓÉÎ  + ÃÏÓ , ʘʙʦ ʥʘ 
tg ɇ ctg ; ʧʦʤʥʦʞʠʪʠ ʦʙʠʜʚʽ ʯʘʩʪʠʥʠ ʥʘ ÓÉÎ  ʽ ʪ.ʜ). 
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ʇʨʠʢʣʘʜʥʽ ʟʘʜʘʯʽ ʷʩʢʨʘʚʦ ʜʝʤʦʥʩʪʨʫʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 
ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʬʽʟʠʢʘ, ʤʝʭʘʥʽʢʘ, ʪʝʭʥʽʢʘ). 

ɿʘʚʜʘʥʥʷ 2. ʉʠʣʘ R ʚ 1000 ʢʛ ʨʦʟʢʣʘʜʝʥʘ ʥʘ ʜʚʽ ʨʽʚʥʠʭ ʩʢʣʘʜʦʚʠʭ ʈ, 
ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʟ ʥʝʶ ʢʫʪʠ ʧʦ 54¯. ɿʥʘʡʪʠ ʚʝʣʠʯʠʥʫ ʮʠʭ ʩʢʣʘʜʦʚʠʭ.  

ɿʘʚʜʘʥʥʷ 3. ʏʠ ʤʦʞʥʘ ʟ ʢʨʫʛʣʦʛʦ ʣʠʩʪʘ ʞʝʨʩʪʽ ʜʽʘʤʝʪʨʦʤ 1,4 ʤ 
ʚʠʨʽʟʘʪʠ ʢʚʘʜʨʘʪʠ ʟʽ ʩʪʦʨʦʥʦʶ 1 ʤ? 

ʇʨʦʚʝʜʝʥʥʷ ʜʠʢʪʘʥʪʽʚ, ʪʝʩʪʫʚʘʥʴ, çʋʨʦʢʽʚ ʦʜʥʽʻʾ ʟʘʜʘʯʽè, ʢʦʣʠ ʫʯʥʽ 
ʨʦʟʚôʷʟʫʶʪʴ ʦʜʥʫ ʟʘʜʘʯʫ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ, ʩʧʨʠʷʶʪʴ ʙʽʣʴʰ ʛʣʠʙʦʢʦʤʫ 
ʚʠʚʯʝʥʥʶ ʫʯʥʷʤʠ ʥʝ ʣʠʰʝ ʝʣʝʤʝʥʪʽʚ ʪʨʠʛʦʥʦʤʝʪʨʽʾ.  

ʃʽʥʽʷ ʬʫʥʢʮʽʡ ʻ ʦʜʥʦʶ ʟ ʦʩʥʦʚʥʠʭ ʚ ʤʘʪʝʤʘʪʠʮʽ. ɺʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʤʘʻ 
ʛʣʠʙʠʥʘ ʟʥʘʥʥʷ ʫʯʥʷʤʠ ʬʫʥʢʮʽʡ, ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɸʣʝ ʘʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ 
ʩʪʘʥʫ (ʟʦʢʨʝʤʘ, ʨʝʟʫʣʴʪʘʪʠ ʤʦʥʽʪʦʨʠʥʛʫ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 
ʜʝʚôʷʪʠʢʣʘʩʥʠʢʽʚ, ʥʘʚʝʜʝʥʽ ʫ ʛʘʟʝʪʽ çʄʘʪʝʤʘʪʠʢʘè ˉ3 ʟʘ 2010 ʨʽʢ) ʩʚʽʜʯʠʪʴ 
ʧʨʦ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʥʘʥʥʷ ʫʯʥʷʤʠ ʮʴʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ɿʦʢʨʝʤʘ, ʚ ʭʦʜʽ ʚʠʚʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʬʫʥʢʮʽʡ ʟʘ ʚʽʜʦʤʦʶ ʩʭʝʤʦʶ 
(ʟʥʘʡʪʠ ʦʙʣʘʩʪʴ ʚʠʟʥʘʯʝʥʥʷ, ʤʥʦʞʠʥʫ ʟʥʘʯʝʥʴ, ʥʫʣʽ ʬʫʥʢʮʽʾ, ʧʨʦʤʽʞʢʠ 
ʟʥʘʢʦʩʪʘʣʦʩʪʽ, ʧʨʦʤʽʞʢʠ ʟʨʦʩʪʘʥʥʷ ʽ ʩʧʘʜʘʥʥʷ, ʜʦʩʣʽʜʠʪʠ ʬʫʥʢʮʽʶ ʥʘ 
ʧʘʨʥʽʩʪʴ, ʥʝʧʘʨʥʽʩʪʴ ʪʘ ʽʥʰʽ) ʚ ʦʩʥʦʚʥʽʡ ʰʢʦʣʽ ʯʘʩʪʦ ʦʙʭʦʜʷʪʴ ʧʠʪʘʥʥʷ 
ʟʥʘʭʦʜʞʝʥʥʷ ʤʥʦʞʠʥʠ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʾ. 

ɿʘʚʜʘʥʥʷ 4. ɿʥʘʡʪʠ ʤʥʦʞʠʥʫ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʾ y = . 

ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 
ʚʣʘʩʪʠʚʦʩʪʽ ʬʫʥʢʮʽʾ ʩʠʥʫʩ: ᷄ ÓÉÎ υØ᷄  (ï1 ÓÉÎ υὼ 1). 

1) y (4ίὭὲ υὼ + 3) = 2, 4yίὭὲ υὼ + 3y = 2, ʪʦʜʽ ÓÉÎ υØ =  ɀ  

ʇʝʨʝʭʦʜʠʤʦ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʥʝʨʽʚʥʦʩʪʝʡ: 

 ɀ   ρȟ
 ɀ    ɀ ρ 

  . 

2) ɭ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʫʯʥʽʚ, ʷʢʽ ʟʘʮʽʢʘʚʣʝʥʽ ʤʘʪʝʤʘʪʠʢʦʶ ʽ ʤʘʶʪʴ 
ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʥʘʥʴ, ʧʽʜʽʡʪʠ ʜʦ ʮʽʻʾ ʟʘʜʘʯʽ, ʧʝʨʝʬʦʨʤʫʣʶʚʘʚʰʠ ʾʾ.  

ʅʝʦʙʭʽʜʥʦ ʦʮʽʥʠʪʠ ʟʥʘʯʝʥʥʷ ʚʠʨʘʟʫ ώ . 

735sin41
45sin44

15sin1

¢+¢-
¢¢-

¢¢-

x
x

x
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ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʩʫʢʫʧʥʦʩʪʽ ʜʚʦʭ ʥʝʨʽʚʥʦʩʪʝʡ: 

é
é
é

ê

è

²
+

-¢
+

1
35sin4

2

1
35sin4

2

x

x

. 
3) ʊʘʢʦʞ ʤʦʞʥʘ ʧʽʜʽʡʪʠ ʜʦ ʚʽʜʧʦʚʽʜʽ, ʷʢʱʦ ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢ 

ʬʫʥʢʮʽʾ y =  (ʟʦʢʨʝʤʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʦʤʧôʶʪʝʨʥʽ ʧʨʦʛʨʘʤʠ, ʱʦ 

ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʻ ʚʠʢʦʥʘʥʥʷ). 
ʋ ʧʦʜʘʣʴʰʦʤʫ ʫʯʝʥʴ ʩʘʤʦʩʪʽʡʥʦ ʦʙʠʨʘʻ ʚʣʘʩʥʠʡ ʰʣʷʭ ʚʠʨʽʰʝʥʥʷ 

ʪʘʢʦʛʦ ʚʠʜʫ ʟʘʚʜʘʥʴ. 
ʋ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʧʦʢʘʟʥʠʢʦʚʠʭ ʽ ʣʦʛʘʨʠʬʤʽʯʥʠʭ ʬʫʥʢʮʽʡ ʤʦʞʥʘ 

çʨʦʟʛʦʨʥʫʪʠè ʧʨʦʜʫʢʪʠʚʥʫ ʤʘʪʝʤʘʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ, ʷʢʘ ʜʦʧʦʤʦʞʝ ʙʽʣʴʰ 
ʛʣʠʙʦʢʦ ʚʠʚʯʠʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʤʘʪʝʨʽʘʣ. 

ɿʘʚʜʘʥʥʷ 5. ʉʭʝʤʘʪʠʯʥʦ ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ ʬʫʥʢʮʽʡ ʽ ʚʢʘʟʘʪʠ ʾʭ 
ʚʣʘʩʪʠʚʦʩʪʽ: 

ɸ) y = ɇ logxï5 (x ï 5) 

ɺʢʘʟʽʚʢʠ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ: y= , ʷʢʱʦ 
ὼ ɀ υ π
ὼ ɀ υ ρ

 x ᶰ (5;6) ᷾ (6;Њ) 

ɹ) y =  + 0 ɇ υ ɀ ὼ 

 ɺʢʘʟʽʚʢʠ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ: 
ὼ π
υ ɀ ὼ π ᵼ 

ὼ π
ὼ υ 

ʌʦʨʤʫʣʘ ʧʝʨʝʭʦʜʫ ʜʦ ʥʦʚʦʾ ʦʩʥʦʚʠ:    = log5x      
      

ɺ) y = ὰέὫ x + 
  ɀ

 

ɺʢʘʟʽʚʢʠ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ: 

 ȟ
 ɀ  ȟ
 ɀ  ȟ
 

 ᵼ 
 ȟ
 ȟ
 ȟ
 Ȣ

 

ɺʠʩʥʦʚʢʠ. ʅʝʰʘʙʣʦʥʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʦʩʪʘʥʦʚʢʠ ʟʘʚʜʘʥʴ ʥʝ ʣʠʰʝ 
ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʫʯʥʽʚ ʤʘʪʝʤʘʪʠʢʦʶ, ʘʣʝ ʨʦʟʚʠʚʘʻ ʾʭʥʶ 
ʧʽʟʥʘʚʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʪʚʦʨʯʫ ʩʘʤʦʩʪʽʡʥʽʩʪʴ.  
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ʈɽɿʖʄɽ 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ ʥʘ ʫʨʦʢʘʭ 

ʤʘʪʝʤʘʪʠʢʠ ʩ ʮʝʣʴʶ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʫʯʝʥʠʢʦʚ ʠʟʫʯʝʥʠʝʤ ʧʨʝʜʤʝʪʘ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʤʘʪʝʤʘʪʠʢʦʡ, ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʟʘʜʘʯʠ, 

ʵʣʝʤʝʥʪʳ ʪʨʠʛʦʥʦʤʝʪʨʠʠ, ʬʫʥʢʮʠʠ, ʫʨʦʢ ʤʘʪʝʤʘʪʠʢʠ 
SUMMARY 

In the articles subjects of the using original tasks are considered at the mathematics 
lessons subjects to interest students by the study.  

Key words: the personal interest by mathematics, original tasks, elements of 
trigonometry, functions, mathematics lesson. 
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ɯ. ɺ. ʐʠʰʝʥʢʦ 
ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 
ɺʀɿʅɸʏɽʅʅʗ ʈɯɺʅɯɺ ɸʂʊʀɺʅʆʉʊɯ ʋʏʅɯɺ ʂʃɸʉɯɺ 

ɻʋʄɸʅɯʊɸʈʅʀʍ ʇʈʆʌɯʃɯɺ ʋ ʍʆɼɯ ʅɸɺʏɸʅʅʗ ʄɸʊɽʄɸʊʀʂʀ 
 

ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʫ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽʡ 
ʣʽʪʝʨʘʪʫʨʽ ʨʽʚʥʽʚ ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚ, ʚʠʜʽʣʝʥʦ ʦʩʥʦʚʥʽ ʨʠʩʠ ʮʴʦʛʦ ʧʦʥʷʪʪʷ ʱʦʜʦ ʧʨʦʮʝʩʫ 
ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʫ ʢʣʘʩʘʭ ʛʫʤʘʥʽʪʘʨʥʠʭ ʧʨʦʬʽʣʽʚ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʢʪʠʚʥʽʩʪʴ ʫʯʥʽʚ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʫʯʥʽ ʢʣʘʩʽʚ 
ʛʫʤʘʥʽʪʘʨʥʠʭ ʧʨʦʬʽʣʽʚ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɸʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ 
ʤʘʪʝʤʘʪʠʢʠ ʻ çʧʝʨʝʪʚʦʨʝʥʥʷè ʫʯʥʷ ʟ ʧʘʩʠʚʥʦʛʦ ʦʙôʻʢʪʘ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 
ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʣʠʰʝ ʥʘʢʦʧʠʯʫʻ ʟʥʘʥʥʷ, ʫ ʩʫʙôʻʢʪ ʧʽʟʥʘʚʘʣʴʥʦʾ 
ʜʽʷʣʴʥʦʩʪʽ, ʷʢʠʡ ʩʚʦʻʶ ʘʢʪʠʚʥʽʩʪʶ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻ ʨʝʟʫʣʴʪʘʪʠ 
ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʎʷ ʪʝʟʘ ʧʦʩʪʫʧʦʚʦ ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ ʫ ʰʢʽʣʴʥʫ 
ʧʨʘʢʪʠʢʫ, ʦʢʨʝʩʣʶʶʯʠ ʧʠʪʘʥʥʷ ʘʢʪʠʚʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 
ʫʯʥʽʚ ʫ ʭʦʜʽ ʥʘʚʯʘʥʥʷ. 

ʉʝʨʝʜ ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʟ ʧʠʪʘʥʥʷʤ ʘʢʪʠʚʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʾ 
ʜʽʷʣʴʥʦʩʪʽ ʰʢʦʣʷʨʽʚ, ʮʽʣʢʦʤ ʥʘ ʯʘʩʽ ʻ ʚʠʟʥʘʯʝʥʥʷ ʩʫʪʥʦʩʪʽ ʘʢʪʠʚʥʦʩʪʽ 
ʦʩʦʙʠʩʪʦʩʪʽ, ʚʠʩʚʽʪʣʝʥʥʷ ʦʟʥʘʢ ʘʢʪʠʚʥʦʩʪʽ ʫ ʧʽʟʥʘʚʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʪʘ 
ʚʽʜʧʦʚʽʜʥʠʭ ʾʤ ʨʽʚʥʽʚ ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚ, ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʯʥʽʚ ʢʣʘʩʽʚ ʨʽʟʥʠʭ ʧʨʦʬʽʣʽʚ, ʫʤʦʚ ʫʩʧʽʰʥʦʾ ʨʝʘʣʽʟʘʮʽʾ 
ʘʢʪʠʚʽʟʘʮʽʾ ʾʭ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʠʪʘʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʪʘ 
ʧʨʠʡʦʤʽʚ, ʬʦʨʤ ʦʨʛʘʥʽʟʘʮʽʾ ʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ.  

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʩʣʽʜʞʝʥʥʷʤ ʮʠʭ ʧʠʪʘʥʴ 
ʟʘʡʤʘʣʠʩʷ ɼ.ɹ. ɹʦʛʦʷʚʣʝʥʩʴʢʘ, ʃ.ʉ. ɺʠʛʦʪʩʴʢʠʡ, ʇ.ʗ. ɻʘʣʴʧʝʨʽʥ, 
ɺ.ɸ. ʂʨʫʪʝʮʴʢʠʡ, ɸ.ʄ. ʃʝʦʥʪʴʻʚ, ʉ.ʃ. ʈʫʙʽʥʰʪʝʡʥ, ʂ.ɸ. ʉʣʘʚʩʴʢʘ, 
ɯ.ʉ. ʗʢʠʤʘʥʩʴʢʘ; ʖ.ʂ. ɹʘʙʘʥʩʴʢʠʡ, ɹ.ʇ. ɭʩʠʧʦʚ, ʄ.ɯ. ʄʘʭʤʫʪʦʚ, 
ʄ.ʄ. ʉʢʘʪʢʽʥ, ɯ.ʌ. ʍʘʨʣʘʤʦʚ, ʊ.ɯ. ʐʘʤʦʚʘ, ɻ.ɯ. ʑʫʢʽʥʘ ʪʘ ʽʥʰʽ, 
ʟʦʢʨʝʤʘ, ʫ ʭʦʜʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ï ɻ.ʇ. ɹʝʚʟ, ʄ.ɯ. ɹʫʨʜʘ, 
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ʄ.ɺ. ɻʨʠʥʴʦʚʘ, ʆ.ʉ. ɼʫʙʠʥʯʫʢ, ʄ.ɯ. ɾʘʣʜʘʢ, ʇ.ɻ. ʃʫʟʘʥ, 
ʄ.ʗ. ɯʛʥʘʪʝʥʢʦ, ɺ.ʄ. ʆʩʠʥʩʴʢʘ, ʆ.ɯ. ʉʢʘʬʘ, ɿ.ɯ. ʉʣʻʧʢʘʥʴ, 
ʅ.ɸ. ʊʘʨʘʩʝʥʢʦʚʘ ʪʘ ʽʥʰʽ. ʅʘ ʦʢʨʝʤʫ ʫʚʘʛʫ ʟʘʩʣʫʛʦʚʫʻ ʧʨʦʙʣʝʤʘ 
ʘʢʪʠʚʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʦʙʨʘʥʦʛʦ ʧʨʦʬʽʣʶ 
ʥʘʚʯʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʫ ʭʦʜʽ ʚʠʚʯʝʥʥʷ ʥʝʧʨʦʬʽʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ. ʊʘʢ, 
ʚʢʘʟʘʥʝ ʧʠʪʘʥʥʷ ʱʦʜʦ ʫʯʥʽʚ ʢʣʘʩʽʚ ʛʫʤʘʥʽʪʘʨʥʠʭ ʧʨʦʬʽʣʽʚ ʫ ʭʦʜʽ 
ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚʠʩʚʽʪʣʶʚʘʣʦʩʷ ʫ ʣʽʪʝʨʘʪʫʨʽ ʜʦʩʠʪʴ ʬʨʘʛʤʝʥʪʘʨʥʦ 
ʪʘ ʥʝ ʙʫʣʦ ʦʙôʻʢʪʦʤ ʩʧʝʮʽʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʊ. ʐʘʤʦʚʦʾ [10] ʘʢʪʠʚʥʽʩʪʴ ʫʯʥʷ ʫ 
ʥʘʚʯʘʥʥʽ ʻ ʥʝ ʧʨʦʩʪʦ ʜʽʷʣʴʥʽʩʥʠʤ ʩʪʘʥʦʤ, ʘ ʷʢʽʩʪʶ ʮʽʻʾ ʜʽʷʣʴʥʦʩʪʽ, ʫ ʷʢʽʡ 
(ʷʢʦʩʪʽ) ʧʨʦʷʚʣʷʻʪʴʩʷ ʦʩʦʙʠʩʪʽʩʪʴ ʩʘʤʦʛʦ ʫʯʥʷ ʟ ʡʦʛʦ ʩʪʘʚʣʝʥʥʷʤ ʜʦ ʟʤʽʩʪʫ 
ʪʘ ʭʘʨʘʢʪʝʨʫ ʜʽʷʣʴʥʦʩʪʽ, ʟ ʡʦʛʦ ʧʨʘʛʥʝʥʥʷʤ ʤʦʙʽʣʽʟʫʚʘʪʠ ʤʦʨʘʣʴʥʦ-ʚʦʣʴʦʚʽ 
ʟʫʩʠʣʣʷ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʠʭ ʮʽʣʝʡ. 

ʄʝʪʘ ʥʘʰʦʾ ʩʪʘʪʪʽ: ʚʠʟʥʘʯʠʪʠ ʨʽʚʥʽ ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚ ʢʣʘʩʽʚ 
ʛʫʤʘʥʽʪʘʨʥʠʭ ʧʨʦʬʽʣʽʚ, ʱʦ ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ ʭʦʜʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɿôʷʩʫʻʤʦ, ʷʢʽ ʫʤʦʚʠ ʚʠʟʥʘʯʘʶʪʴ 
ʘʢʪʠʚʽʟʘʮʽʶ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ. ʃ. ɸʨʽʩʪʦʚʘ [1] ʚʢʘʟʫʻ, ʱʦ 
ʘʢʪʠʚʥʽʩʪʴ ʫʯʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ: 

1) ʭʘʨʘʢʪʝʨʫ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ; 
2) ʟʤʽʩʪʫ ʟʥʘʥʴ ʫʯʥʽʚ: ʟʤʽʩʪ ʦʩʚʽʪʠ ʤʘʻ ʩʧʠʨʘʪʠʩʷ ʥʘ ʜʦʩʚʽʜ ʫʯʥʽʚ ʪʘ 

ʜʦʩʷʛʥʝʥʥʷ ʥʘʫʢʠ; 
3) ʨʽʚʥʷ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʫʯʥʽʚ; 
4) ʨʽʚʥʷ ʦʚʦʣʦʜʽʥʥʷ ʫʯʥʷʤʠ ʚʤʽʥʥʷʤʠ çʙʘʯʠʪʠ, ʜʫʤʘʪʠ ʽ ʨʦʙʠʪʠè 

[1, 43], ʪʦʙʪʦ ʦʩʥʦʚʥʠʤʠ ʧʨʠʡʦʤʘʤʠ ʨʦʟʫʤʦʚʠʭ ʜʽʡ; 
5) ʥʘʷʚʥʦʩʪʽ ʫ ʫʯʥʽʚ ʽʥʪʝʨʝʩʫ ʜʦ ʜʽʷʣʴʥʦʩʪʽ; 
6) ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʚʯʠʪʝʣʷ ʜʦ ʫʯʥʽʚ ʧʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʾʭ 

ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 
7) ʨʽʟʥʦʤʘʥʽʪʪʷ ʜʞʝʨʝʣ ʟʥʘʥʴ ʫʯʥʽʚ; 
8) ʭʘʨʘʢʪʝʨʫ ʨʦʟʚôʷʟʫʚʘʥʠʭ ʟʘʚʜʘʥʴ; 
9) ʩʪʝʧʝʥʷ ʫʯʘʩʪʽ ʚʯʠʪʝʣʷ ʫ ʨʦʙʦʪʽ ʫʯʥʽʚ; 
10) ʩʪʨʫʢʪʫʨʠ ʜʽʡ ʫʯʥʽʚ: ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʦʩʣʽʜʞʝʥʴ  

ʇ.ʗ. ɻʘʣʴʧʝʨʽʥʘ [3] ʚʽʜ ʜʽʡ ʟ ʢʦʥʢʨʝʪʥʠʤʠ ʧʨʝʜʤʝʪʘʤʠ ʩʣʽʜ ʧʝʨʝʭʦʜʠʪʠ 
ʜʦ ʘʙʩʪʨʘʢʪʥʠʭ ʧʦʥʷʪʴ; 

11) ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʪʘ ʡʦʛʦ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʬʦʨʤ ʪʦʱʦ. 
ɻ.ɯ. ʑʫʢʽʥʘ [11] ʨʦʟʛʣʷʜʘʻ ʘʢʪʠʚʽʟʘʮʽʶ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʷʢ ʧʨʦʮʝʩ 

ʚʟʘʻʤʦʜʽʾ ʚʥʫʪʨʽʰʥʽʭ ʪʘ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ ʥʘʚʯʘʥʥʷ, ʱʦ ʥʘʤʠ ʧʦʜʘʥʦ ʫ 
ʚʠʛʣʷʜʽ ʩʭʝʤʠ (ʩʭʝʤʘ 1). 
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ʉʭʝʤʘ 1 
ɸʢʪʠʚʽʟʘʮʽʷ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ 

 
ʧʨʦʮʝʩ ʫʧʨʘʚʣʽʥʥʷ 
ʜʽʷʣʴʥʽʩʪʶ ʫʯʥʽʚ 
 
ʟʘʣʝʞʠʪʴ ʚʽʜ  
ʧʽʜʚʠʱʝʥʥʷ 
ʝʬʝʢʪʠʚʥʦʩʪʽ  
- ʟʤʽʩʪʫ ʥʘʚʯʘʥʥʷ;  
- ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ 
(ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ ï 
ʧʨʦʙʣʝʤʥʠʤ ʤʝʪʦʜʘʤ);  
- ʬʦʨʤ ʦʨʛʘʥʽʟʘʮʽʾ 
ʥʘʚʯʘʥʥʷ (ʦʩʦʙʣʠʚʘ 
ʫʚʘʛʘ ï ʤʽʞ 
ʧʨʝʜʤʝʪʥʠʤ ʟʚôʷʟʢʘʤ);  
- ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ 
ʥʘʚʯʘʥʥʷ; 
- ʚʨʘʭʫʚʘʥʥʷ ʚʽʢʦʚʠʭ 
ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 
ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʯʥʽʚ. 

ʧʨʦʮʝʩ ʚʟʘʻʤʦʜʽʾ 
ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ 
ʫʤʦʚ ʥʘʚʯʘʥʥʷ 
ʟʘʣʝʞʠʪʴ ʚʽʜ 
- ʜʦʙʨʦʟʠʯʣʠʚʦʩʪʽ 
ʩʪʦʩʫʥʢʽʚ ʤʽʞ ʚʯʠʪʝʣʝʤ 
ʽ ʫʯʥʝʤ; 
- ʮʽʣʝʧʦʢʣʘʜʘʥʥʷ 
ʚʯʠʪʝʣʝʤ ʽ 
ʮʽʣʝʧʨʠʡʥʷʪʪʷ ʫʯʥʝʤ 
ʯʝʨʝʟ ʤʦʪʠʚʘʮʽʶ;  
- ʢʦʥʢʨʝʪʠʟʘʮʽʶ 
ʟʘʛʘʣʴʥʦʾ ʤʝʪʠ 
ʥʘʚʯʘʥʥʷ ʫ ʟʘʚʜʘʥʥʷʭ;  
- ʪʚʦʨʯʦʛʦ ʭʘʨʘʢʪʝʨʫ 
ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʪʦʱʦ. 
 
 

ʧʨʦʮʝʩ ʘʢʪʠʚʽʟʘʮʽʾ 
ʚʣʘʩʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 
ʩʘʤʠʤʠ ʫʯʥʷʤʠ 
 
ʟʘʣʝʞʠʪʴ ʚʽʜ 
- ʨʽʟʥʦʤʘʥʽʪʪʷ 
ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ;  
- ʥʘʷʚʥʦʩʪʽ ʩʠʪʫʘʮʽʡ, ʫ 
ʷʢʠʭ ʫʯʥʽ ʚʠʩʣʦʚʣʶʶʪʴ 
ʪʘ ʚʽʜʩʪʦʶʶʪʴ ʚʣʘʩʥʫ 
ʜʫʤʢʫ;  
- ʩʪʘʚʣʷʪʴ ʟʘʧʠʪʘʥʥʷ 
ʜʦ ʚʯʠʪʝʣʷ;  
- ʚʽʣʴʥʦ ʦʙʠʨʘʶʪʴ 
ʟʘʚʜʘʥʥʷ ʟ 
ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ;  
- ʟʥʘʭʦʜʷʪʴ ʜʝʢʽʣʴʢʘ 
ʰʣʷʭʽʚ ʾʭ 
ʨʦʟʚôʷʟʫʚʘʥʥʷ;  
- ʚʠʢʦʥʫʶʪʴ 
ʢʦʣʝʢʪʠʚʥʫ ʜʽʷʣʴʥʽʩʪʴ 
ʪʦʱʦ. 

 

ʊ.ɯ. ʐʘʤʦʚʘ [10], ʫʟʘʛʘʣʴʥʶʶʯʠ ʜʦʩʣʽʜʞʝʥʥʷ ʄ.ʄ. ʉʢʘʪʢʽʥʘ, 
ʃ.ʇ. ɸʨʽʩʪʦʚʦʾ, ʅ.ɸ. ʇʦʣʦʚʥʠʢʦʚʦʾ, ɺ.ʌ. ʄʦʨʛʫʥʘ, ʛʨʫʧʫʻ ʫʤʦʚʠ ʫʩʧʽʰʥʦʾ 
ʘʢʪʠʚʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʤʝʪʠ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ 
ʥʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ (ʪʘʙʣʠʮʷ 1). 

ʊʘʙʣʠʮʷ 1 
ʋʤʦʚʠ ʫʩʧʽʰʥʦʾ ʘʢʪʠʚʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ  

(ʟʘ ʊ.ɯ. ʐʘʤʦʚʦʶ) 
ʄʝʪʘ ʜʽʷʣʴʥʦʩʪʽ ʋʤʦʚʠ ʘʢʪʠʚʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʫʯʥʽʚ 
ʌʦʨʤʫʚʘʥʥʷ ʤʦʪʠʚʫ 
ʜʽʷʣʴʥʦʩʪʽ 

- ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʧʽʟʥʘʚʘʣʴʥʦʾ ʧʦʪʨʝʙʠ ʫ 
ʢʦʥʢʨʝʪʥʽʡ ʜʽʷʣʴʥʦʩʪʽ; 
- ʚʠʭʦʚʘʥʥʷ ʩʪʽʡʢʠʭ ʧʽʟʥʘʚʘʣʴʥʠʭ ʽʥʪʝʨʝʩʽʚ 
ʫʯʥʽʚ; 
- ʦʙôʻʜʥʘʥʥʷ ʝʤʦʮʽʡʥʦʛʦ ʪʘ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 
ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʥʘʚʯʘʥʥʽ. 

ʌʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 
ʟʥʘʥʴ ʥʘ ʦʩʥʦʚʽ 

- ʬʦʨʤʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 
ʫʤʽʥʴ ʫʯʥʽʚ; 
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ʩʘʤʦʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʦʤ 
ʥʘʚʯʘʥʥʷ 

- ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʫʤʽʥʴ ʧʣʘʥʫʚʘʥʥʷ, 
ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʽ ʩʘʤʦʢʦʥʪʨʦʣʶ ʫ ʧʨʦʮʝʩʽ 
ʥʘʚʯʘʥʥʷ. 

ɺʢʣʶʯʝʥʥʷ ʢʦʞʥʦʛʦ 
ʰʢʦʣʷʨʘ ʫ ʧʨʦʮʝʩ 
ʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ 

- ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ; 
- ʢʦʣʝʢʪʠʚʥʽ ʬʦʨʤʠ ʨʦʙʦʪʠ; 
- ʢʦʥʪʨʦʣʴ ʟʘ ʧʽʟʥʘʚʘʣʴʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʫʯʥʽʚ. 

 
ʆ.ʉ. ɼʫʙʠʥʯʫʢ ʫ ʜʦʩʣʽʜʞʝʥʥʽ [4] ʧʦʢʘʟʫʻ, ʱʦ ʘʢʪʠʚʽʟʘʮʽʷ 

ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ: 
1) ʜʽʷʣʴʥʽʩʪʶ ʚʯʠʪʝʣʷ: ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʫʯʥʽʚ ʫ ʥʘʙʫʪʪʽ 

ʟʥʘʥʴ ʪʘ ʾʭ ʧʨʘʢʪʠʯʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ, ʦʟʙʨʦʻʥʥʷ ʫʯʥʽʚ ʟʘʛʘʣʴʥʠʤʠ 
ʧʨʠʡʦʤʘʤʠ ʨʦʟʫʤʦʚʦʾ ʽ ʩʧʝʮʠʬʽʯʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

2) ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʫʯʥʽʚ, 
ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʻʶ ʥʘʚʯʘʥʥʷ; 

3) ʩʬʦʨʤʦʚʘʥʽʩʪʶ ʧʽʟʥʘʚʘʣʴʥʠʭ ʽʥʪʝʨʝʩʽʚ ʫʯʥʽʚ; 
4) ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʽʚ ʧʨʦʙʣʝʤʥʦʛʦ ʥʘʚʯʘʥʥʷ. 
ɼʽʡʩʥʦ, ʚʢʘʟʘʥʽ ʫʤʦʚʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴ 

ʘʢʪʠʚʽʟʘʮʽʶ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽ ʫʯʥʽʚ-ʛʫʤʘʥʽʪʘʨʽʾʚ. ɸʣʝ ʩʣʽʜ 
ʟʘʫʚʘʞʠʪʠ, ʱʦ ʨʽʚʝʥʴ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʫʯʥʽʚ-ʛʫʤʘʥʽʪʘʨʽʾʚ ʥʘ ʫʨʦʢʘʭ 
ʤʘʪʝʤʘʪʠʢʠ ʥʝ ʜʦʩʠʪʴ ʚʠʩʦʢʠʡ. ɺʯʠʪʝʣʶ ʤʘʪʝʤʘʪʠʢʠ ʜʦʮʽʣʴʥʦ ʤʘʪʠ ʥʘ 
ʫʚʘʟʽ, ʱʦ ʫʯʥʽ-ʛʫʤʘʥʽʪʘʨʽʾ ʤʘʶʪʴ ʽʥʰʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʽʥʪʝʨʝʩʽʚ, ʚʚʘʞʘʶʪʴ, 
ʱʦ ʤʘʪʝʤʘʪʠʢʘ ʥʝ ʻ ʥʝʦʙʭʽʜʥʦʶ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, 
ʽʛʥʦʨʫʶʯʠ ʾʾ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʟʚʠʪʢʫ ʨʦʟʫʤʦʚʠʭ ʟʜʽʙʥʦʩʪʝʡ. ʅʘʚʽʪʴ ʙʽʣʴʰʝ, 
ʯʘʩʪʦ ʧʨʠʯʠʥʦʶ ʚʠʙʦʨʫ ʩʪʘʨʰʦʢʣʘʩʥʠʢʘʤʠ ʥʘʚʯʘʥʥʷ ʫ ʢʣʘʩʘʭ 
ʛʫʤʘʥʽʪʘʨʥʠʭ ʧʨʦʬʽʣʽʚ ʻ ʥʝ ʧʨʘʛʥʝʥʥʷ ʧʦʛʣʠʙʣʝʥʦ ʚʠʚʯʘʪʠ ʧʨʝʜʤʝʪʠ ʮʴʦʛʦ 
ʮʠʢʣʫ, ʘ ʙʘʞʘʥʥʷ ʫʥʠʢʥʫʪʠ, ʩʧʨʦʩʪʠʪʠ, ʟʤʝʥʰʠʪʠ ʩʢʣʘʜʥʽʩʪʴ ʚʠʚʯʝʥʥʷ 
ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ. ʂʨʽʤ ʪʦʛʦ, ʫʯʥʽ ʟ ʙʽʣʴʰ 
ʨʦʟʚʠʥʝʥʠʤʠ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʟʜʽʙʥʦʩʪʷʤʠ ʚʧʨʘʚʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ 
ʚʽʜʧʨʘʮʴʦʚʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʪʘ ʚʤʽʥʴ, ʨʦʟʚôʷʟʫʶʪʴ çʘʚʪʦʤʘʪʠʯʥʦè, 
ʧʨʦʭʦʜʷʪʴ ʮʝʡ ʝʪʘʧ ʜʦʩʪʘʪʥʴʦ ʰʚʠʜʢʦ ʽ ʙʽʣʴʰʝ ʟʘʮʽʢʘʚʣʝʥʽ ʫ ʨʦʙʦʪʽ ʥʘʜ 
ʥʝʩʪʘʥʜʘʨʪʥʠʤʠ, ʪʚʦʨʯʠʤʠ ʟʘʚʜʘʥʥʷʤʠ. ʋʯʥʽ ʞ ʛʫʤʘʥʽʪʘʨʽʾ ʧʦʪʨʝʙʫʶʪʴ ʥʘ 
ʧʨʦʭʦʜʞʝʥʥʷ ʝʪʘʧʫ Ăʪʨʝʥʫʚʘʥʥʷò ʟ ʤʘʪʝʤʘʪʠʢʠ ʙʽʣʴʰʝ ʯʘʩʫ, ʚʽʜʧʦʚʽʜʥʦ 
ʧʨʠʜʽʣʷʶʯʠ ʤʝʥʰʝ ʫʚʘʛʠ ʨʦʟʚôʷʟʫʚʘʥʥʶ ʟʘʚʜʘʥʴ ʪʚʦʨʯʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

ɺʽʜʤʽʪʠʤʦ, ʱʦ ʟʘ ʫʤʦʚʠ ʜʦʙʨʦʟʠʯʣʠʚʠʭ ʩʪʦʩʫʥʢʽʚ ʤʽʞ ʚʯʠʪʝʣʝʤ 
ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʫʯʥʷʤʠ ʢʣʘʩʽʚ ʛʫʤʘʥʽʪʘʨʥʠʭ ʧʨʦʬʽʣʽʚ, ʚʦʥʠ ʯʘʩʪʦ ʩʪʘʚʣʷʪʴ 
ʟʘʧʠʪʘʥʥʷ ʜʦ ʚʯʠʪʝʣʷ. ɸʣʝ ʩʧʦʩʪʝʨʝʞʣʠʚʽʩʪʴ ʪʘ ʫʚʘʛʘ ʾʭ ʥʝ ʻ ʜʦʩʠʪʴ 
ʩʠʩʪʝʤʘʪʠʯʥʠʤʠ ʪʘ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʤʠ, ʫʯʥʽ ʯʘʩʪʦ ʧʦʩʧʽʰʘʶʪʴ ʟ 
ʚʠʩʥʦʚʢʘʤʠ, ʾʤ ʩʢʣʘʜʥʦ ʧʝʨʝʜʙʘʯʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʫʚʘʥʠʭ ʜʽʡ ʭʦʯʘ ʙ ʥʘ 
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ʢʨʦʢ ʫʧʝʨʝʜ, ʘ, ʚʽʜʧʦʚʽʜʥʦ, ʽ ʧʝʨʝʜʙʘʯʠʪʠ ʩʢʣʘʜʥʽʩʪʴ ʟʘʚʜʘʥʥʷ, ʪʦʤʫ ʫʯʥʽ-
ʛʫʤʘʥʽʪʘʨʽʾ ʚʽʜʯʫʚʘʶʪʴ ʪʨʫʜʥʦʱʽ ʧʨʠ ʚʽʣʴʥʦʤʫ ʚʠʙʦʨʽ ʟʘʚʜʘʥʥʷ ʟ 
ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʚʯʠʪʝʣʝʤ ʤʘʪʝʤʘʪʠʢʠ, ʟʥʘʭʦʜʞʝʥʥʽ ʢʽʣʴʢʦʭ ʩʧʦʩʦʙʽʚ ʾʭ 
ʨʦʟʚôʷʟʫʚʘʥʥʷ. ʗʢ ʚʢʘʟʘʥʦ ʫ ʜʦʩʣʽʜʞʝʥʥʽ [8], ʫʯʥʽ-ʛʫʤʘʥʽʪʘʨʽʾ ʥʘʜʘʶʪʴ 
ʧʝʨʝʚʘʛʫ ʩʘʤʝ ʛʨʫʧʦʚʠʤ ʪʘ ʢʦʣʝʢʪʠʚʥʠʤ ʬʦʨʤʘʤ ʨʦʙʦʪʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 
ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʫ ʭʦʜʽ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʫ ʢʣʘʩʘʭ 
ʛʫʤʘʥʽʪʘʨʥʠʭ ʧʨʦʬʽʣʽʚ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦ ʧʦʚʥʦʮʽʥʥʦ ʚʠʢʦʨʠʩʪʘʪʠ 
ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʙʣʝʤʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ. 

ɿʚʝʨʥʝʤʦ ʫʚʘʛʫ ʥʘ ʧʦʢʘʟʥʠʢʠ ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚ ʫ ʧʽʟʥʘʚʘʣʴʥʽʡ 
ʜʽʷʣʴʥʦʩʪʽ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ɻ.ɯ. ʑʫʢʽʥʦʾ [11] ʚʢʘʟʘʥʦ, ʱʦ ʭʘʨʘʢʪʝʨʥʽ ʦʟʥʘʢʠ 
ʘʢʪʠʚʥʦʩʪʽ ʫ ʧʽʟʥʘʚʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʧʦʣʷʛʘʶʪʴ ʫ: 

- ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʩʪʽ ʧʽʟʥʘʚʘʣʴʥʠʭ ʜʽʡ, ʚ ʾʭ ʚʤʦʪʠʚʦʚʘʥʦʩʪʽ; 
- ʫ ʭʘʨʘʢʪʝʨʽ ʟʥʘʥʴ, ʥʘʚʠʯʦʢ ʽ ʚʤʽʥʴ, ʫ ʤʦʙʽʣʴʥʦʩʪʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ, 

ʫ ʟʤʽʩʪʦʚʥʦʩʪʽ ʟʘʧʠʪʘʥʴ, ʟʚʝʨʥʝʥʠʭ ʜʦ ʚʯʠʪʝʣʷ; 
- ʫ ʙʘʞʘʥʥʽ ʨʦʟʰʠʨʠʪʠ ʽ ʧʦʛʣʠʙʠʪʠ ʟʥʘʥʥʷ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ 

ʽʥʬʦʨʤʘʮʽʾ; 
- ʫ ʧʩʠʭʦʣʦʛʽʯʥʦʤʫ ʥʘʩʪʨʦʾ ʾʭ ʜʽʷʣʴʥʦʩʪʽ: ʟʦʩʝʨʝʜʞʝʥʦʩʪʽ, ʫʚʘʟʽ, 

ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ, ʽʥʽʮʽʘʪʠʚʥʦʩʪʽ ʪʦʱʦ; 
- ʫ ʘʢʪʠʚʥʽʡ ʫʯʘʩʪʽ ʫ ʦʙʛʦʚʦʨʝʥʥʽ ʟʘʜʘʯ, ʧʨʦʙʣʝʤ, ʷʢʽ ʩʪʘʚʠʪʴ 

ʚʯʠʪʝʣʴ (ʰʚʠʜʢʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ), ʧʨʘʛʥʝʥʥʽ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʚʽʜʧʦʚʽʜʷʭ 
ʦʜʥʦʢʣʘʩʥʠʢʽʚ, ʜʦʧʦʚʥʶʚʘʪʠ ʾʭ. 

ʊ.ɯ. ʐʘʤʦʚʘ ʫ ʨʦʙʦʪʽ [10] ʚʢʘʟʫʻ ʥʘ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 
ʩʠʩʪʝʤʠ ʟʘʩʦʙʽʚ ʘʢʪʠʚʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ: 

1) ʩʚʽʜʦʤʽʩʪʴ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ (ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʡʦʤʽʚ 
ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ, ʚʤʽʥʥʷ ʦʧʝʨʫʚʘʪʠ ʟʥʘʥʥʷʤʠ, ʪʦʙʪʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʘ 
ʟʨʘʟʢʦʤ, ʫ ʩʭʦʞʽʡ ʯʠ ʥʦʚʽʡ ʩʠʪʫʘʮʽʾ); 

2) ʤʽʮʥʽʩʪʴ ʟʥʘʥʴ ʽ ʥʘʚʠʯʦʢ (ʪʨʠʚʘʣʽʩʪʴ ʟʙʝʨʽʛʘʥʥʷ ʫ ʧʘʤôʷʪʽ); 
3) ʩʬʦʨʤʦʚʘʥʽʩʪʴ ʚʤʽʥʴ ʦʧʨʘʮʴʦʚʫʚʘʪʠ ʥʘʚʯʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ 

(ʧʦʨʽʚʥʶʚʘʪʠ, ʚʠʦʢʨʝʤʣʶʚʘʪʠ ʛʦʣʦʚʥʝ, ʫʟʘʛʘʣʴʥʶʚʘʪʠ ʪʦʱʦ); 
4) ʩʬʦʨʤʦʚʘʥʽʩʪʴ ʚʤʽʥʴ ʧʣʘʥʫʚʘʪʠ ʥʘʚʯʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʪʘ 

ʚʠʢʦʥʫʚʘʪʠ ʾʾ ʩʘʤʦʢʦʥʪʨʦʣʴ. 
ʇ.ɻ. ʃʫʟʘʥ ʥʘʚʦʜʠʪʴ ʧʦʢʘʟʥʠʢʠ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

(ʟʤʽʩʪʦʚʦ-ʨʝʟʫʣʴʪʘʪʠʚʥʠʡ ʢʨʠʪʝʨʽʡ ʚʠʟʥʘʯʘʻ ʨʝʟʫʣʴʪʘʪ ʘʢʪʠʚʥʦʩʪʽ; 
ʦʧʝʨʘʮʽʡʥʠʡ ʢʨʠʪʝʨʽʡ ʚʢʘʟʫʻ ʥʘ ʧʨʠʡʦʤʠ ʫʯʽʥʥʷ; ʤʦʪʠʚʘʮʽʡʥʦ-ʜʠʥʘʤʽʯʥʠʡ 
ʢʨʠʪʝʨʽʡ ʚʨʘʭʦʚʫʻ ʧʩʠʭʽʯʥʠʡ ʩʪʘʥ ʩʪʫʜʝʥʪʽʚ), ʛʨʫʧʫʶʯʠ ʾʭ ʟʘ ʨʽʚʥʷʤʠ 
ʘʢʪʠʚʥʦʩʪʽ ʩʫʙôʻʢʪʘ ʧʽʟʥʘʥʥʷ [6, 41]: ʨʝʧʨʦʜʫʢʪʠʚʥʠʡ (ʧʝʨʚʠʥʥʝ 
ʦʩʤʠʩʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʜʽʷ ʟʘ ʟʨʘʟʢʦʤ ʪʦʱʦ); ʧʨʦʜʫʢʪʠʚʥʠʡ (ʚʠʩʫʚʘʥʥʷ 
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ʦʨʠʛʽʥʘʣʴʥʠʭ ʽʜʝʡ, ʩʘʤʦʩʪʽʡʥʝ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʪʦʱʦ); ʪʚʦʨʯʠʡ 
(ʚʠʥʘʭʦʜʠ, ʚʽʜʢʨʠʪʪʷ, ʧʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤ ʪʘ ʽʥ.). 

ɺʚʘʞʘʻʤʦ, ʱʦ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʨʽʚʥʽʚ ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚ ʢʣʘʩʽʚ 
ʛʫʤʘʥʽʪʘʨʥʠʭ ʧʨʦʬʽʣʽʚ ʫ ʭʦʜʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʜʦʮʽʣʴʥʦ ʩʧʠʨʘʪʠʩʷ ʥʘ 
ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚ-ʛʫʤʘʥʽʪʘʨʽʾʚ ʷʢ ʨʽʚʥʽ ʫʩʧʽʰʥʦʩʪʽ, 
ʝʥʝʨʛʽʡʥʦʩʪʽ, ʽʥʽʮʽʘʪʠʚʥʦʩʪʽ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʙʦʪʠ, ʝʤʦʮʽʡʥʦʩʪʽ, ʚʠʷʚʣʝʥʽ 
ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʦʢʨʝʤʣʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚ ʪʘ ʫʤʦʚ 
ʫʩʧʽʰʥʦʾ ʘʢʪʠʚʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʚʽʜʟʥʘʯʠʤʦ 
ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʫ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʾʾ ʨʽʚʥʽ. 

ɼ. ɹʦʛʦʷʚʣʝʥʩʴʢʘ ʫ ʜʦʩʣʽʜʞʝʥʥʽ [2], ʧʦʢʣʘʚʰʠ ʚ ʦʩʥʦʚʫ ʭʘʨʘʢʪʝʨ 
ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʩʪʘʚʣʝʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ ʜʦ ʥʝʾ, ʚʠʦʢʨʝʤʣʶʻ ʪʘʢʽ ʨʽʚʥʽ 
ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚ: 

- ʨʝʧʨʦʜʫʢʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ ï ʫʯʥʽ ʽʥʝʨʪʥʽ, ʧʘʩʠʚʥʽ, ʥʝ ʚʠʭʦʜʷʪʴ ʟʘ 
ʨʘʤʢʠ ʚʩʪʘʥʦʚʣʝʥʠʭ ʟʨʘʟʢʽʚ ʜʽʡ; 

- ʝʚʨʠʩʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ï ʫʯʥʽ ʧʨʘʛʥʫʪʴ ʟʨʦʟʫʤʽʪʠ ʟʘʚʜʘʥʥʷ, 
ʟʥʘʡʪʠ ʥʦʚʽ ʩʧʦʩʦʙʠ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ, ʚʜʦʩʢʦʥʘʣʠʪʠ ʦʪʨʠʤʘʥʝ ʨʦʟʚôʷʟʘʥʥʷ; 

- ʢʨʝʘʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ ï ʫʯʥʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʽʥʽʮʽʘʪʠʚʥʽʩʪʶ ʫ 
ʧʦʩʪʘʥʦʚʮʽ ʟʘʚʜʘʥʴ, ʫʤʽʶʪʴ ʧʝʨʝʭʦʜʠʪʠ ʜʦ ʪʝʦʨʝʪʠʯʥʠʭ ʫʟʘʛʘʣʴʥʝʥʴ, 
ʦʙʠʨʘʶʪʴ ʥʦʚʽ, ʥʝʩʪʘʥʜʘʨʪʥʽ, ʪʚʦʨʯʽ ʰʣʷʭʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʚʜʘʥʴ. 

ɻ. ʑʫʢʽʥʘ [11], ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʩʪʫʧʽʥʴ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʫʯʥʽʚ ʫ 
ʥʘʚʯʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʟʘʧʨʦʧʦʥʫʚʘʣʘ ʪʘʢʽ ʨʽʚʥʽ ʘʢʪʠʚʥʦʩʪʽ: 
ʨʝʧʨʦʜʫʢʪʠʚʥʦ-ʥʘʩʣʽʜʫʚʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ (ʥʝʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʩʘʤʦʩʪʽʡʥʦʩʪʽ 
ʫʯʥʽʚ, ʾʭ ʜʽʷʣʴʥʽʩʪʴ ʧʝʨʝʜʙʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʟʨʘʟʢʘ); ʧʦʰʫʢʦʚʦ-ʚʠʢʦʥʘʚʩʴʢʘ 
ʘʢʪʠʚʥʽʩʪʴ (ʫʯʥʽ ʤʘʶʪʴ ʩʘʤʦʩʪʽʡʥʦ ʦʩʤʠʩʣʠʪʠ ʟʘʚʜʘʥʥʷ ʽ ʚʽʜʰʫʢʘʪʠ 
ʟʘʩʦʙʠ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ); ʪʚʦʨʯʘ ʘʢʪʠʚʥʽʩʪʴ (ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʥʘʡʚʠʱʠʡ 
ʨʽʚʝʥʴ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʫʯʥʽʚ, ʥʝ ʣʠʰʝ ʩʘʤʦʩʪʽʡʥʝ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʫʯʥʷʤʠ 
ʟʘʚʜʘʥʴ, ʘʣʝ ʡ ʾʭ ʧʦʩʪʘʥʦʚʢʘ). 

ʊ. ʐʘʤʦʚʘ [10] ʚʠʦʢʨʝʤʣʶʻ ʥʘʩʪʫʧʥʽ ʨʽʚʥʽ ʘʢʪʠʚʥʦʩʪʽ: 
- ʚʽʜʪʚʦʨʶʶʯʘ ʘʢʪʠʚʥʽʩʪʴ: ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʨʘʛʥʝʥʥʷʤ ʫʯʥʷ 

ʟʘʧʘʤôʷʪʘʪʠ ʪʘ ʚʽʜʪʚʦʨʠʪʠ ʟʥʘʥʥʷ, ʦʚʦʣʦʜʽʪʠ ʩʧʦʩʦʙʦʤ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘ 
ʟʨʘʟʢʦʤ; 

- ʽʥʪʝʨʧʨʝʪʫʶʯʘ ʘʢʪʠʚʥʽʩʪʴ: ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʨʘʛʥʝʥʥʷʤ ʫʯʥʽʚ 
ʜʦ ʟôʷʩʫʚʘʥʥʷ ʩʫʪʥʦʩʪʽ ʚʠʫʯʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʟʚôʷʟʢʽʚ ʤʽʞ ʷʚʠʱʘʤʠ, 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʟʤʽʥʝʥʠʭ ʫʤʦʚʘʭ; 

- ʪʚʦʨʯʘ ʘʢʪʠʚʥʽʩʪʴ: ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʨʘʛʥʝʥʥʷʤ ʫʯʥʽʚ 
ʩʘʤʦʩʪʽʡʥʦ ʚʽʜʰʫʢʘʪʠ ʥʦʚʠʡ ʩʧʦʩʽʙ ʜʽʷʣʴʥʦʩʪʽ. 
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ɿʚʝʨʥʝʤʦ ʫʚʘʛʫ ʥʘ ʨʽʚʥʽ ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚ, ʚʢʘʟʘʥʽ ʫ ʨʦʙʦʪʽ 
ʆ. ɼʫʙʠʥʯʫʢ [4]: ʨʝʧʨʦʜʫʢʪʠʚʥʦ-ʥʘʩʣʽʜʫʚʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ (ʜʦʩʚʽʜ ʦʜʥʽʻʾ 
ʣʶʜʠʥʠ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʯʝʨʝʟ ʜʦʩʚʽʜ ʽʥʰʦʛʦ); ʧʦʰʫʢʦʚʦ-ʚʠʢʦʥʘʚʩʴʢʘ 
ʘʢʪʠʚʥʽʩʪʴ (ʪʘʢʠʡ ʩʪʝʧʽʥʴ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʫʯʥʷ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʡʦʤʫ 
ʫʩʚʽʜʦʤʠʪʠ ʟʘʜʘʯʫ ʽ ʩʘʤʦʤʫ ʚʽʜʰʫʢʘʪʠ ʟʘʩʦʙʠ ʾʾ ʨʦʟʚôʷʟʘʥʥʷ); ʪʚʦʨʯʘ 
ʘʢʪʠʚʥʽʩʪʴ (ʫʯʝʥʴ ʩʘʤʦʩʪʽʡʥʠʡ, ʩʪʘʚʠʪʴ ʧʝʚʥʫ ʟʘʜʘʯʫ ʪʘ ʦʙʠʨʘʻ 
ʥʝʰʘʙʣʦʥʥʽ, ʦʨʠʛʽʥʘʣʴʥʽ ʰʣʷʭʠ ʾʾ ʨʦʟʚôʷʟʫʚʘʥʥʷ). 

ɹʫʜʝʤʦ ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʨʽʚʥʽʚ ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚ ʫ 
ʥʘʚʯʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʟ ʤʘʪʝʤʘʪʠʢʠ, ʧʦʜʘʥʫ ʫ ʨʦʙʦʪʽ ʆ. ɼʫʙʠʥʯʫʢ [4], ʽ 
ʚʨʘʭʦʚʫʚʘʪʠ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʫʯʥʽʚ-ʛʫʤʘʥʽʪʘʨʽʾʚ, ʱʦ 
ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ ʭʦʜʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ (ʫʟʘʛʘʣʴʥʝʥʽ ʫ [8]); ʥʝʚʝʣʠʢʫ 
ʢʽʣʴʢʽʩʪʴ ʛʦʜʠʥ ʥʘ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʨʽʚʝʥʴ ʚʠʤʦʛ ʜʦ ʤʘʪʝʤʘʪʠʯʥʦʾ 
ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ ʢʣʘʩʽʚ ʛʫʤʘʥʽʪʘʨʥʠʭ ʧʨʦʬʽʣʽʚ [7], ʨʝʟʫʣʴʪʘʪʠ ʘʥʢʝʪʫʚʘʥʥʷ, 
ʘʥʘʣʽʟ ʚʠʢʦʥʘʥʠʭ ʫʯʥʷʤʠ ʢʦʥʪʨʦʣʴʥʠʭ ʨʦʙʽʪ, ʙʝʩʽʜ ʟ ʚʯʠʪʝʣʷʤʠ 
ʤʘʪʝʤʘʪʠʢʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ ʮʠʭ ʢʣʘʩʘʭ, ʚʣʘʩʥʠʡ ʜʦʩʚʽʜ ʨʦʙʦʪʠ ʫ ʢʣʘʩʘʭ 
ʩʫʩʧʽʣʴʥʦ-ʛʫʤʘʥʽʪʘʨʥʦʛʦ, ʭʫʜʦʞʥʴʦ-ʝʩʪʝʪʠʯʥʦʛʦ ʪʘ ʩʧʦʨʪʠʚʥʦʛʦ ʥʘʧʨʷʤʫ 
ʉʫʤʩʴʢʦʛʦ ʣʽʮʝʶ ʧʨʠ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ (2005-2007 ʥ. ʨ.), 
ʉʫʤʩʴʢʽʡ ʧʨʠʚʘʪʥʽʡ ʛʽʤʥʘʟʽʾ ʣʽʥʛʚʽʩʪʠʢʠ ʪʘ ʧʨʘʚʘ (ʟ 2007 ʥ. ʨ.).  

ʅʘ ʦʩʥʦʚʽ ʚʠʱʝʟʘʟʥʘʯʝʥʦʛʦ ʚʚʘʞʘʻʤʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʫʯʥʽʚ-
ʛʫʤʘʥʽʪʘʨʽʾʚ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤʫ (ʨʝʧʨʦʜʫʢʪʠʚʥʦ-
ʥʘʩʣʽʜʫʚʘʣʴʥʦʤʫ, ʚʽʜʪʚʦʨʶʶʯʦʤʫ) ʨʽʚʥʽ ʘʢʪʠʚʥʦʩʪʽ ʚ ʭʦʜʽ ʥʘʚʯʘʥʥʷ 
ʤʘʪʝʤʘʪʠʢʠ ʟʘ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤʠ ʢʣʘʩʠʬʽʢʘʮʽʷʤʠ, ʽ ʣʠʰʝ ʜʝʷʢʽ ʟ ʥʠʭ ï ʥʘ 
ʙʽʣʴʰ ʚʠʩʦʢʦʤʫ ï ʝʚʨʠʩʪʠʯʥʦʤʫ (ʧʦʰʫʢʦʚʦ-ʚʠʢʦʥʘʚʩʴʢʦʤʫ, 
ʽʥʪʝʨʧʨʝʪʫʶʯʦʤʫ) ʨʽʚʥʽ. ʎʠʤ ʫʯʥʷʤ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦ ʧʝʨʝʭʦʜʠʪʠ ʚʽʜ ʦʜʥʽʻʾ 
ʨʦʟʫʤʦʚʦʾ ʦʧʝʨʘʮʽʾ ʜʦ ʽʥʰʦʾ, ʚʦʥʠ ʩʭʠʣʴʥʽ ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʟ 
ʤʘʪʝʤʘʪʠʢʠ ʻʜʠʥʠʤ ʟʥʘʡʜʝʥʠʤ ʯʠ ʧʦʚʽʜʦʤʣʝʥʠʤ ʾʤ ʩʧʦʩʦʙʦʤ; ʥʝ ʯʘʩʪʦ ʙʝʟ 
ʚʢʘʟʽʚʢʠ ʚʯʠʪʝʣʷ ʧʽʩʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʦʜʥʦʛʦ ʩʧʦʩʦʙʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ 
ʟʘʚʜʘʥʥʷ ʩʧʨʷʤʦʚʫʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʥʘ ʚʽʜʰʫʢʘʥʥʷ ʙʽʣʴʰ ʝʢʦʥʦʤʥʦʛʦ ʪʘ 
ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʩʧʦʩʦʙʫ. ʊʦʙʪʦ ʧʨʘʢʪʠʯʥʦ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʷʚʣʝʥʥʷ 
ʥʘʡʚʠʱʦʛʦ ʨʽʚʥʷ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʫʯʥʽʚ ï ʪʚʦʨʯʦʾ ʘʢʪʠʚʥʦʩʪʽ (ʧʨʦ ʮʝ ʩʚʽʜʯʠʪʴ 
ʡ ʜʦʩʣʽʜʞʝʥʥʷ ɺ.ɸ. ʂʨʫʪʝʮʴʢʦʛʦ [5]). 

ɺʠʜʽʣʠʤʦ ʥʘʩʪʫʧʥʽ ʨʽʚʥʽ ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚ ʢʣʘʩʽʚ ʛʫʤʘʥʽʪʘʨʥʠʭ 
ʧʨʦʬʽʣʽʚ ʱʦʜʦ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ (ʪʘʙʣʠʮʷ 2). 
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ʊʘʙʣʠʮʷ 2 
ʈʽʚʥʽ ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚ ʢʣʘʩʽʚ ʛʫʤʘʥʽʪʘʨʥʠʭ ʧʨʦʬʽʣʽʚ ʱʦʜʦ 

ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ 
ʈʽʚʝʥʴ 
ʘʢʪʠʚʥʦʩʪʽ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʽʚʥʷ 

ʅʠʟʴʢʠʡ 
ʨʽʚʝʥʴ 

ʈʽʚʝʥʴ ʫʩʧʽʰʥʦʩʪʽ ʟ ʤʘʪʝʤʘʪʠʢʠ. ʋʯʥʽ ʮʴʦʛʦ ʨʽʚʥʷ ʤʘʶʪʴ 
ʥʠʟʴʢʫ ʫʩʧʽʰʥʽʩʪʴ ʟ ʤʘʪʝʤʘʪʠʢʠ, ʥʘʚʽʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʧʽʜʢʘʟʦʢ, ʟʨʘʟʢʽʚ ʜʽʡ, ʘʣʛʦʨʠʪʤʽʚ ʚʦʥʠ ʥʝ ʟʜʘʪʥʽ ʟʘʩʪʦʩʫʚʘʪʠ 
ʦʪʨʠʤʘʥʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ.  
ɽʤʦʮʽʡʥʽʩʪʴ, ʚʠʷʚʣʝʥʘ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ. 
ʉʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʨʦʷʚʠ ʥʝʛʘʪʠʚʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʨʝʜʤʝʪʫ, 
ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ, ʱʦ ʚʠʨʘʞʘʶʪʴʩʷ ʫ ʧʨʦʛʦʣʦʰʝʥʥʽ 
ʪʝʟʠ: Ăʗ ʛʫʤʘʥʽʪʘʨʽʡ, ʤʘʶ ʛʫʤʘʥʽʪʘʨʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ 
ʽʥʪʝʨʝʩʽʚ, ʜʦ ʤʘʪʝʤʘʪʠʢʠ ʷ ʥʝ ʤʘʶ ʥʘʭʠʣʽʚ, ʤʝʥʽ ʾʾ ʩʢʣʘʜʥʦ 
ʚʠʚʯʘʪʠ, ʮʝʡ ʧʨʝʜʤʝʪ ʤʝʥʽ ʥʝ ʧʦʪʨʽʙʝʥ ʫ ʤʘʡʙʫʪʥʴʦʤʫò (ʧʨʦ 
ʮʝ ʩʚʽʜʯʘʪʴ ʨʝʟʫʣʴʪʘʪʠ ʘʥʢʝʪʫʚʘʥʥʷ ʫʯʥʽʚ).  
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʽʷʣʴʥʦʩʪʽ ʫ ʭʦʜʽ ʫʨʦʢʫ ʤʘʪʝʤʘʪʠʢʠ. ʋʯʥʽ 
ʥʝʨʽʜʢʦ ʚʽʜʤʦʚʣʷʶʪʴʩʷ ʧʨʦʢʦʤʝʥʪʫʚʘʪʠ ʚʧʨʘʚʫ, ʨʦʟʚôʷʟʘʪʠ 
ʟʘʚʜʘʥʥʷ ʙʽʣʷ ʜʦʰʢʠ, ʚʽʜʧʦʚʽʩʪʠ ʥʘ ʟʘʧʠʪʘʥʥʷ ʪʦʱʦ. ʅʝ 
ʟʘʚʞʜʠ ʩʫʤʣʽʥʥʦ ʩʪʘʚʣʷʪʴʩʷ ʜʦ ʚʠʢʦʥʘʥʥʷ ʜʦʤʘʰʥʴʦʛʦ 
ʟʘʚʜʘʥʥʷ, ʱʦ ʧʦʷʩʥʶʶʪʴ ʪʝʟʦʶ: Ăʅʝʟʨʦʟʫʤʽʣʠʡ ʤʘʪʝʨʽʘʣò, 
ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʘʩʠʚʥʽʩʪʴ, ʽʥʝʨʪʥʽʩʪʴ, ʣʽʥʦʱʽ, ʫʯʥʽ ʥʝ 
ʙʘʞʘʶʪʴ ʽ ʥʝ ʛʦʪʦʚʽ ʜʦ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʫʨʦʢʘʭ 
ʤʘʪʝʤʘʪʠʢʠ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ Ăʚʽʜʩʠʜʞʫʚʘʥʥʷò ʫʨʦʢʫ 
ʤʘʪʝʤʘʪʠʢʠ. ɸʣʝ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʪʨʠʤʘʪʠ ʘʪʝʩʪʘʪ ʟ ʩʝʨʝʜʥʽʤ 
ʙʘʣʦʤ ʜʦʩʪʘʪʥʴʦʛʦ ʨʽʚʥʷ ʩʧʦʥʫʢʘʻ ʾʭ ʚʽʜʚʽʜʫʚʘʪʠ 
ʢʦʥʩʫʣʴʪʘʮʽʾ, ʜʦʜʘʪʢʦʚʽ ʟʘʥʷʪʪʷ ʟ ʤʘʪʝʤʘʪʠʢʠ, ʧʝʨʝʩʢʣʘʜʘʪʠ 
ʦʮʽʥʢʠ ʟʘ ʫʤʦʚʠ ʟʛʦʜʠ ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ. 

ʉʝʨʝʜʥʽʡ 
ʨʽʚʝʥʴ 

ʈʽʚʝʥʴ ʫʩʧʽʰʥʦʩʪʽ ʟ ʤʘʪʝʤʘʪʠʢʠ. ʋʯʥʽ ʮʴʦʛʦ ʨʽʚʥʷ ʤʘʶʪʴ 
ʥʠʟʴʢʫ ʪʘ ʩʝʨʝʜʥʶ ʫʩʧʽʰʥʽʩʪʴ ʟ ʤʘʪʝʤʘʪʠʢʠ, ʚʦʥʠ ʟʜʘʪʥʽ 
ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʟʥʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ ʟʘ ʫʤʦʚʠ 
ʜʦʧʦʤʦʛʠ ʟ ʙʦʢʫ ʚʯʠʪʝʣʷ, ʥʘʷʚʥʦʩʪʽ ʧʽʜʢʘʟʦʢ, ʟʨʘʟʢʽʚ ʜʽʡ, 
ʘʣʛʦʨʠʪʤʽʚ.  
ɽʤʦʮʽʡʥʽʩʪʴ, ʚʠʷʚʣʝʥʘ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ. ʋ ʮʽʣʦʤʫ 
ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʟʠʪʠʚʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʨʝʜʤʝʪʫ, 
ʟʘʜʦʚʦʣʝʥʥʷ ʚʽʜ ʪʦʛʦ, ʱʦ ʟʘʚʜʘʥʥʷ ʚʠʢʦʥʘʥʝ, ʚʽʜ ʦʪʨʠʤʘʥʦʛʦ 
ʧʨʘʚʠʣʴʥʦʛʦ ʨʦʟʚôʷʟʢʫ, ʩʭʚʘʣʝʥʥʷ ʚʯʠʪʝʣʷ. ɸʣʝ ʜʦ ʚʘʞʢʦʛʦ 
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ʜʣʷ ʥʠʭ ʤʘʪʝʨʽʘʣʫ ʟ ʤʘʪʝʤʘʪʠʢʠ ʩʪʘʚʣʝʥʥʷ ʥʝʛʘʪʠʚʥʝ: 
ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʝʚʧʝʚʥʝʥʽʩʪʴ, ʥʝʛʘʪʠʚʥʘ ʥʘʧʨʫʞʝʥʽʩʪʴ ʪʘ 
ʝʤʦʮʽʡʥʽʩʪʴ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʟʘʚʜʘʥʴ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ 
ʩʢʣʘʜʥʦʩʪʽ, ʥʝʙʘʞʘʥʥʷ ʩʧʨʠʡʤʘʪʠ ʪʘ ʫʩʚʽʜʦʤʣʶʚʘʪʠ 
ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ. 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʽʷʣʴʥʦʩʪʽ ʫ ʭʦʜʽ ʫʨʦʢʫ ʤʘʪʝʤʘʪʠʢʠ. ɿʘ 
ʫʤʦʚʠ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʫ ʚʠʫʯʫʚʘʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʫʯʥʽ ʤʦʞʫʪʴ 
ʟʥʘʭʦʜʠʪʠ ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ 
ʟʘʚʜʘʥʥʷ, ʥʘʚʽʪʴ ʚʠʩʫʚʘʪʠ ʦʨʠʛʽʥʘʣʴʥʽ ʽʜʝʾ. ʋʯʥʽ ʮʴʦʛʦ ʨʽʚʥʷ 
ʚʚʘʞʘʶʪʴ ʚʠʚʯʝʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʝ ʜʦʩʠʪʴ 
ʚʘʞʣʠʚʠʤ ʪʘ ʥʝʦʙʭʽʜʥʠʤ, ʥʘ ʾʭ ʜʫʤʢʫ, ʜʦʩʪʘʪʥʴʦ ʥʘʙʫʪʠ 
ʥʘʚʠʯʦʢ ʪʘ ʚʤʽʥʴ ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʚʜʘʥʥʷ, ʦʧʘʥʫʚʘʪʠ ʘʣʛʦʨʠʪʤ 
ʾʭ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʙʝʟ ʟôʷʩʫʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʡʦʛʦ 
ʚʠʢʦʥʘʥʥʷ. ʋʯʥʽ ʜʦʩʪʘʪʥʴʦ ʝʥʝʨʛʽʡʥʽ ʪʘ ʽʥʽʮʽʘʪʠʚʥʽ, ʦʩʦʙʣʠʚʦ 
ʫ ʭʦʜʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʯʠʪʝʣʝʤ ʤʘʪʝʤʘʪʠʢʠ ʽʩʪʦʨʠʯʥʦʛʦ 
ʤʘʪʝʨʽʘʣʫ, ʟʘʜʘʯ ʟ ʮʽʢʘʚʠʤ ʟʤʽʩʪʦʤ, ʧʨʠʡʦʤʽʚ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 
ʥʘʚʯʘʥʥʷ, ʜʠʜʘʢʪʠʯʥʠʭ ʽʛʦʨ ʪʦʱʦ. 

ɺʠʩʦʢʠʡ 
ʨʽʚʝʥʴ 

ʈʽʚʝʥʴ ʫʩʧʽʰʥʦʩʪʽ ʟ ʤʘʪʝʤʘʪʠʢʠ. ʋʯʥʽ ʮʴʦʛʦ ʨʽʚʥʷ ʤʘʶʪʴ 
ʩʝʨʝʜʥʶ ʪʘ ʚʠʩʦʢʫ ʫʩʧʽʰʥʽʩʪʴ (ʥʘ ʨʽʚʥʽ, ʥʝ ʥʠʞʯʝ 10 ʙʘʣʽʚ ʟʘ 
12-ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ ʦʮʽʥʶʚʘʥʥʷ) ʟ ʤʘʪʝʤʘʪʠʢʠ.  
ɽʤʦʮʽʡʥʽʩʪʴ, ʚʠʷʚʣʝʥʘ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ. ʋʯʥʽ 
ʧʦʟʠʪʠʚʥʦ ʩʪʘʚʣʷʪʴʩʷ ʜʦ ʧʨʝʜʤʝʪʫ, ʚʠʷʚʣʷʶʪʴ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ 
ʜʦ ʚʩʴʦʛʦ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʫʨʦʮʽ ʤʘʪʝʤʘʪʠʢʠ. ʆʜʝʨʞʫʶʪʴ 
ʧʦʟʠʪʠʚʥʽ ʝʤʦʮʽʾ ʥʝ ʣʠʰʝ ʚʽʜ ʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣʴʥʦʛʦ 
ʨʦʟʚôʷʟʢʫ, ʘʣʝ ʡ ʚʽʜ ʩʘʤʦʛʦ ʧʨʦʮʝʩʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʚʜʘʥʥʷ, 
ʚʽʜ ʨʦʟʫʤʽʥʥʷ ʩʢʣʘʜʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʧʦʷʩʥʝʥʴ.  
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʽʷʣʴʥʦʩʪʽ ʫ ʭʦʜʽ ʫʨʦʢʫ ʤʘʪʝʤʘʪʠʢʠ. ʋʯʥʽ 
ʧʨʘʛʥʫʪʴ ʟʨʦʟʫʤʽʪʠ ʪʘ ʫʩʚʽʜʦʤʠʪʠ ʷʢ ʪʝʦʨʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ, 
ʪʘʢ ʽ ʨʦʟʚôʷʟʫʚʘʥʝ ʟʘʚʜʘʥʥʷ, ʩʫʪʥʽʩʪʴ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ 
ʚʠʫʯʫʚʘʥʦʛʦ ʬʘʢʪʫ, ʚʤʽʶʪʴ ʦʨʛʘʥʽʟʫʚʘʪʠ ʚʣʘʩʥʫ ʜʽʷʣʴʥʽʩʪʴ ʟ 
ʨʦʟʚôʷʟʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʚʜʘʥʴ. ɺʦʥʠ ʣʝʛʢʦ 
ʩʧʨʠʡʤʘʶʪʴ ʟʤʽʥʫ ʩʠʪʫʘʮʽʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ, ʟʜʘʪʥʽ ʜʦ 
ʩʘʤʦʩʪʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʪʽʡʢʽʩʪʶ ʚʦʣʴʦʚʠʭ 
ʟʫʩʠʣʴ. ɽʥʝʨʛʽʡʥʽ, ʽʥʽʮʽʘʪʠʚʥʽ ʫ ʭʦʜʽ ʫʨʦʢʫ ʤʘʪʝʤʘʪʠʢʠ, 
ʚʠʷʚʣʷʶʪʴ ʧʨʘʮʴʦʚʠʪʽʩʪʴ, ʥʘʧʦʣʝʛʣʠʚʽʩʪʴ, ʝʥʪʫʟʽʘʟʤ, 
ʧʽʜʪʨʠʤʫʶʪʴ ʚʠʩʦʢʠʡ ʪʝʤʧ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʥʘ ʫʨʦʮʽ.  
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ɺʠʩʥʦʚʢʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʨʽʚʥʽʚ ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚ 
ʢʣʘʩʽʚ ʛʫʤʘʥʽʪʘʨʥʠʭ ʧʨʦʬʽʣʽʚ ʱʦʜʦ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʥʝ ʤʦʞʝ ʙʫʪʠ 
ʚʠʢʦʨʠʩʪʘʥʘ ʫ ʭʦʜʽ ʚʠʚʯʝʥʥʷ ʥʠʤʠ ʧʨʦʬʽʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ (ʽʩʪʦʨʽʾ, 
ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ). ɸ ʨʝʧʨʦʜʫʢʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫʯʥʽʚ, ʱʦ ʚʠʚʯʘʶʪʴ 
ʤʘʪʝʤʘʪʠʢʫ ʧʦʛʣʠʙʣʝʥʦ, ʯʘʩʪʦ ʻ ʜʣʷ ʫʯʥʽʚ-ʛʫʤʘʥʽʪʘʨʽʾʚ ʥʘʡʚʠʱʠʤ ʨʽʚʥʝʤ 
ʧʨʦʷʚʫ ʩʘʤʦʩʪʽʡʥʦʩʪʽ, ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ, ʥʝʩʪʘʥʜʘʨʪʥʠʤ ʧʽʜʭʦʜʦʤ, 
ʦʩʢʽʣʴʢʠ ʟʘʚʜʘʥʥʷ, ʱʦ ʻ ʧʨʦʩʪʠʤ ʽ ʩʪʘʥʜʘʨʪʥʠʤ ʜʣʷ ʫʯʥʽʚ ʢʣʘʩʽʚ ʟ 
ʧʦʛʣʠʙʣʝʥʠʤ ʚʠʚʯʝʥʥʷʤ ʤʘʪʝʤʘʪʠʢʠ, ʤʦʞʥʘ ʜʣʷ ʫʯʥʽʚ-ʛʫʤʘʥʽʪʘʨʽʾʚ ʧʦʜʘʪʠ 
ʷʢ ʪʚʦʨʯʝ [8; 9]. ɺʽʜʧʦʚʽʜʥʦ, ʢʣʘʩʠʬʽʢʘʮʽʷ ʨʽʚʥʽʚ ʘʢʪʠʚʥʦʩʪʽ ʜʣʷ ʫʯʥʽʚ 
ʢʣʘʩʽʚ ʨʽʟʥʠʭ ʧʨʦʬʽʣʽʚ ʫ ʭʦʜʽ ʚʠʚʯʝʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʧʨʝʜʤʝʪʫ ʤʘʻ 
ʚʨʘʭʦʚʫʚʘʪʠ ʾʭ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʨʽʚʥʽ ʚʠʚʯʝʥʥʷ 
ʧʨʝʜʤʝʪʫ (ʯʠ ʻ ʧʨʝʜʤʝʪ ʧʨʦʬʽʣʴʥʠʤ), ʚʠʤʦʛ ʜʦ ʫʯʥʽʚ, ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ 
ʪʦʱʦ, ʪʦʙʪʦ ʩʧʝʮʠʬʽʢʫ ʧʨʦʬʽʣʶ. ɸʢʪʠʚʽʟʘʮʽʷ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ 
ʩʘʤʝ ʢʣʘʩʽʚ ʛʫʤʘʥʽʪʘʨʥʠʭ ʧʨʦʬʽʣʽʚ ʫ ʭʦʜʽ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʻ ʚʘʞʣʠʚʠʤ 
ʪʘ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ. ʇʝʨʝʜ ʚʯʠʪʝʣʝʤ ʤʘʪʝʤʘʪʠʢʠ, ʱʦ ʧʨʘʮʶʻ ʫ ʢʣʘʩʘʭ 
ʮʠʭ ʧʨʦʬʽʣʽʚ, ʩʪʦʾʪʴ ʟʘʚʜʘʥʥʷ ʟʘʮʽʢʘʚʠʪʠ ʫʯʥʽʚ ʩʚʦʾʤ ʧʨʝʜʤʝʪʦʤ, 
ʤʦʪʠʚʫʚʘʪʠ ʾʭ ʥʘ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʟʘʣʫʯʠʪʠ ʢʦʞʥʦʛʦ ʫʯʥʷ ʜʦ ʧʨʦʮʝʩʫ 
ʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʪʦʙʪʦ ʩʧʨʠʷʪʠ ʾʭ ʧʝʨʝʭʦʜʫ ʜʦ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ 
ʘʢʪʠʚʥʦʩʪʽ, ʘ ʚʽʜʧʦʚʽʜʥʦ ï ʬʦʨʤʫʚʘʪʠ ʪʘ ʨʦʟʚʠʚʘʪʠ ʟʘʛʘʣʴʥʫ ʤʘʪʝʤʘʪʠʯʥʫ 
ʢʫʣʴʪʫʨʫ ʫʯʥʽʚ-ʛʫʤʘʥʽʪʘʨʽʾʚ. 

ʋ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʻ ʧʦʪʨʝʙʘ ʟ'ʷʩʫʚʘʪʠ, ʷʢʽ ʩʘʤʝ ʤʝʪʦʜʠ ʪʘ 
ʧʨʠʡʦʤʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʜʦʮʽʣʴʥʽ ʫ ʢʣʘʩʘʭ ʛʫʤʘʥʽʪʘʨʥʠʭ ʧʨʦʬʽʣʽʚ ʪʘ 
ʩʧʨʠʷʶʪʴ ʘʢʪʠʚʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ-ʛʫʤʘʥʽʪʘʨʽʾʚ. 
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ʈɽɿʖʄɽ 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʚ ʧʩʠʭʦʣʦʛʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʫʨʦʚʥʝʡ ʘʢʪʠʚʥʦʩʪʠ ʫʯʘʱʠʭʩʷ, ʚʳʜʝʣʝʥʦ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ 
ʵʪʦʛʦ ʧʦʥʷʪʠʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ ʫʯʘʱʠʭʩʷ ʢʣʘʩʩʦʚ ʛʫʤʘʥʠʪʘʨʥʳʭ 
ʧʨʦʬʠʣʝʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʢʪʠʚʥʦʩʪʴ ʫʯʘʱʠʭʩʷ ʚ ʭʦʜʝ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ, ʫʯʘʱʠʝʩʷ 
ʢʣʘʩʩʦʚ ʛʫʤʘʥʠʪʘʨʥʳʭ ʧʨʦʬʠʣʝʡ. 

SUMMARY 
In the article various approaches to definition of levels of pupils activity in the 

psychology and pedagogical literature are considered, the basic lines of this concept in the 
course of training mathematics in classes of humanitarian profiles are selected.  

Key words: activity of pupils in the course of training to mathematics, pupils of classes 
of humanitarian profiles.  
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˞˟ˠˑ˒˚˟˴ˏ ˠ ˜˝˛ˣ˒˞˴ ˏ˕ˏˤ˒˚˚ˬ ˑ˕˞ˣ˕˜˘˴˚ 

ˡ˴˔˕˗˛Ȥ˙ˍ˟˒˙ˍ˟˕ˤ˚˛ː˛ ˣ˕˗˘ˠ 
 
ʋɼʂ 371.315.6:51   

ɺ. ɻ. ɹʝʚʟ 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

ʽʤʝʥʽ ʄ.ʇ. ɼʨʘʛʦʤʘʥʦʚʘ 
 

ʎɯʃɽʇʆʂʃɸɼɸʅʅʗ ʋ ʇʈʆʎɽʉɯ ɺʀɺʏɽʅʅʗ ʂʋʈʉʋ 
çɯʉʊʆʈɯʗ ʄɸʊɽʄɸʊʀʂʀè ɺ ʇɽɼɸɻʆɻɯʏʅʆʄʋ 

ʋʅɯɺɽʈʉʀʊɽʊɯ 
 
ʎʽʣʝʧʦʢʣʘʜʘʥʥʷ ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ çɯʩʪʦʨʽʷ ʤʘʪʝʤʘʪʠʢʠè ʚ ʧʝʜʘʛʦʛʽʯʥʦʤʫ 

ʫʥʽʚʝʨʩʠʪʝʪʽ. ʋ ʩʪʘʪʪʽ ʘʥʘʣʽʟʫʶʪʴʩʷ ʮʽʣʽ ʪʘ ʟʘʚʜʘʥʥʷ ʥʘʚʯʘʥʥʷ ʽʩʪʦʨʽʾ ʤʘʪʝʤʘʪʠʢʠ 
ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʮʽʣʝʧʦʢʣʘʜʘʥʥʷ, ʽʩʪʦʨʽʷ ʤʘʪʝʤʘʪʠʢʠ, ʤʘʡʙʫʪʥʽʡ ʚʯʠʪʝʣʴ 
ʤʘʪʝʤʘʪʠʢʠ, ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ. 

 
ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺʠʱʘ ʦʩʚʽʪʘ ʻ ʦʜʥʠʤ ʟ ʚʠʟʥʘʯʘʣʴʥʠʭ 

ʯʠʥʥʠʢʽʚ ʚʽʜʪʚʦʨʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʠʣ ʩʫʩʧʽʣʴʩʪʚʘ, 
ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʦʛʦ ʧʽʜʨʦʩʪʘʶʯʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʨʦʟʚʠʪʢʫ ʜʫʭʦʚʥʦʾ ʢʫʣʴʪʫʨʠ 
ʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʨʦʜʫ, ʟʘʧʦʨʫʢʦʶ ʤʘʡʙʫʪʥʽʭ ʫʩʧʽʭʽʚ ʫ ʟʤʽʮʥʝʥʥʽ ʡ 
ʫʪʚʝʨʜʞʝʥʥʽ ʘʚʪʦʨʠʪʝʪʫ ʋʢʨʘʾʥʠ ʚ ʩʚʽʪʽ. ʄʘʡʙʫʪʥʻ ʢʨʘʾʥʠ ʚʠʟʥʘʯʘʻʪʴʩʷ 
ʦʩʚʽʪʦʶ ʾʾ ʥʘʨʦʜʫ, ʘ ʧʨʦʚʽʜʥʘ ʨʦʣʴ ʫ ʥʘʜʘʥʥʽ ʦʩʚʽʪʠ ʚʽʜʚʦʜʠʪʴʩʷ ʚʯʠʪʝʣʶ. 
ʐʣʷʭʠ ʜʝʨʞʘʚʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʷ ʨʦʟʢʨʠʚʘʶʪʴʩʷ ʚ 
çʂʦʥʮʝʧʪʫʘʣʴʥʠʭ ʟʘʩʘʜʘʭ ʨʦʟʚʠʪʢʫ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʪʘ ʾʾ 
ʽʥʪʝʛʨʘʮʽʾ ʚ ʻʚʨʦʧʝʡʩʴʢʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨè.  

ʋ ʥʠʭ, ʟʦʢʨʝʤʘ, ʟʘʟʥʘʯʘʻʪʴʩʷ: çʄʝʪʦʶ ʨʦʟʚʠʪʢʫ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʻ 
ʩʪʚʦʨʝʥʥʷ ʪʘʢʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ, ʷʢʘ ʥʘ ʦʩʥʦʚʽ ʥʘʮʽʦʥʘʣʴʥʠʭ ʥʘʜʙʘʥʴ 
ʩʚʽʪʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʪʘ ʫʩʪʘʣʝʥʠʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʪʨʘʜʠʮʽʡ ʟʘʙʝʟʧʝʯʫʻ 
ʬʦʨʤʫʚʘʥʥʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʟʜʘʪʥʠʭ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʦʬʝʩʽʡʥʫ 
ʜʽʷʣʴʥʽʩʪʴ ʥʘ ʜʝʤʦʢʨʘʪʠʯʥʠʭ ʪʘ ʛʫʤʘʥʽʩʪʠʯʥʠʭ ʟʘʩʘʜʘʭ, ʨʝʘʣʽʟʦʚʫʚʘʪʠ 
ʦʩʚʽʪʥʶ ʧʦʣʽʪʠʢʫ ʷʢ ʧʨʽʦʨʠʪʝʪʥʫ ʬʫʥʢʮʽʶ ʜʝʨʞʘʚʠ, ʱʦ ʩʧʨʷʤʦʚʫʻʪʴʩʷ  
ʥʘ ʨʦʟʚʠʪʦʢ ʪʘ ʩʘʤʦʨʝʘʣʽʟʘʮʽʶ ʦʩʦʙʠʩʪʦʩʪʽ, ʟʘʜʦʚʦʣʝʥʥʷ ʾʾ  
ʦʩʚʽʪʥʽʭ ʽ ʜʫʭʦʚʥʦ-ʢʫʣʴʪʫʨʥʠʭ ʧʦʪʨʝʙ, ʘ ʪʘʢʦʞ ʧʦʪʨʝʙʫ ʙʫʪʠ 
ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤʠ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽè [3]. 

ʉʫʯʘʩʥʝ ʨʝʬʦʨʤʫʚʘʥʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʧʦʚôʷʟʘʥʝ ʟ 
ʚʭʦʜʞʝʥʥʷʤ ʾʾ ʚ ʻʚʨʦʧʝʡʩʴʢʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʫʤʦʚʘʭ 
ʟʤʽʥʠ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ, ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʥʦʨʤ ʽ ʧʨʠʥʮʠʧʽʚ 
ʥʘʚʯʘʥʥʷ. ɺʦʥʦ ʧʝʨʝʜʙʘʯʘʻ ʟʘʤʽʥʫ ʦʩʚʽʪʥʴʦʾ ʧʘʨʘʜʠʛʤʠ ʧʨʦʩʚʽʪʠʪʝʣʴʩʪʚʘ 
ʥʘ ʧʘʨʘʜʠʛʤʫ ʢʫʣʴʪʫʨʦʪʚʦʨʯʦʩʪʽ ʽ ʢʫʣʴʪʫʨʦʦʩʚʽʯʝʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʥʘ 
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ʢʦʤʧʝʪʝʥʪʥʽʩʥʫ ʧʘʨʘʜʠʛʤʫ, ʛʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʷʢʦʾ ʚʠʩʪʫʧʘʻ ʥʝ ʪʽʣʴʢʠ 
ʡ ʥʝ ʩʪʽʣʴʢʠ ʟʘʩʚʦʻʥʥʷ ʚʠʟʥʘʯʝʥʦʛʦ ʥʘʚʯʘʣʴʥʦʶ ʧʨʦʛʨʘʤʦʶ ʦʙʩʷʛʫ 
ʟʥʘʥʴ, ʘʣʝ ʡ ʦʧʘʥʫʚʘʥʥʷ ʤʝʪʦʜʦʤ ʚʠʜʦʙʫʚʘʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ, ʤʝʪʦʜʦʤ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʙʫʪʠʭ ʟʥʘʥʴ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʪʘ ʩʦʮʽʘʣʴʥʦ 
ʟʥʘʯʫʱʠʭ ʟʘʜʘʯ. ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʥʘ ʧʝʨʰʝ 
ʤʽʩʮʝ ʫ ʥʘʚʯʘʥʥʽ ʚʠʚʦʜʠʪʴ ʧʨʘʢʪʠʯʥʦ ʪʘ ʞʠʪʪʻʚʦ-ʟʥʘʯʫʱʽ ʜʣʷ ʩʪʫʜʝʥʪʽʚ 
ʟʥʘʥʥʷ ʪʘ ʚʤʽʥʥʷ, ʚʠʤʘʛʘʻ ʧʦʚʘʛʠ ʜʦ ʨʝʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ 
ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʫʜʝʥʪʽʚ, ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʽʩʥʠʭ 
ʚʣʘʩʪʠʚʦʩʪʝʡ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʩʘʤʦʩʪʽʡʥʦʛʦ ʞʠʪʪʷ ʪʘ 
ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʦʩʥʦʚʦʶ ʧʦʙʫʜʦʚʠ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ 
ʤʘʶʪʴ ʩʪʘʪʠ ʥʝ ʧʨʦʩʪʦ ʮʽʣʽ, ʘ ʢʘʪʝʛʦʨʽʷ ʮʽʣʝʧʦʢʣʘʜʘʥʥʷ. ʎʝ ʚʠʩʫʚʘʻ ʥʘ 
ʦʜʥʝ ʟ ʮʝʥʪʨʘʣʴʥʠʭ ʤʽʩʮʴ ʬʘʭʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 
ʤʘʪʝʤʘʪʠʢʠ ʧʨʦʙʣʝʤʫ ʟʜʽʡʩʥʝʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʮʽʣʝʧʦʢʣʘʜʘʥʥʷ ʫ ʧʨʦʮʝʩʽ 
ʥʘʚʯʘʥʥʷ ʚʟʘʛʘʣʽ ʪʘ ʽʩʪʦʨʽʾ ʤʘʪʝʤʘʪʠʢʠ ʟʦʢʨʝʤʘ. 

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʦʙʣʝʤʘ ʟʘʧʨʦʚʘʜʞʝʥʥʷ 
ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʥʘʚʯʘʥʥʷ ʪʘ ʰʣʷʭʠ ʡʦʛʦ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ 
ʚʠʩʚʽʪʣʶʶʪʴʩʷ ʚʽʜʦʤʠʤʠ ʧʩʠʭʦʣʦʛʘʤʠ, ʧʝʜʘʛʦʛʘʤʠ ʽ ʤʝʪʦʜʠʩʪʘʤʠ 
(ɯ. ɸʣʣʘʛʫʣʦʚʘ, ʅ. ɹʽʙʽʢ, ɯ. ɭʨʤʘʢʦʚ, ʃ. ɿʘʡʮʝʚʘ, ɯ. ɿʠʤʥʷ, ʅ. ʂʫʟʴʤʽʥʘ, 
ɺ. ʃʦʟʦʚʘ, ɸ. ʄʘʨʢʦʚʘ, ʆ. ʆʚʯʘʨʫʢ, ʃ. ʇʝʪʨʦʚʩʴʢʘ, ʆ. ʇʦʤʝʪʫʥ, ɼʞ. ʈʘʚʝʥ, 
ʉ. ʈʘʢʦʚ, ɯ. ʗʱʫʢ ʪʘ ʽʥ.). 

ʇʨʦʙʣʝʤʘ ʮʽʣʝʧʦʢʣʘʜʘʥʥʷ ï ʦʜʥʘ ʟ ʢʣʶʯʦʚʠʭ ʫ ʩʠʩʪʝʤʽ ʩʫʯʘʩʥʦʛʦ 
ʟʥʘʥʥʷ ʡ ʘʢʪʠʚʥʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʚ ʧʝʜʘʛʦʛʽʯʥʽʡ ʧʩʠʭʦʣʦʛʽʾ (ɼ. ɹʦʛʦʷʚʣʝʥʩʴʢʘ, 
ʃ. ɺʠʛʦʪʩʴʢʠʡ, ɺ. ɼʘʚʠʜʦʚ, ʆ. ʃʝʦʥʪʴʻʚ, ʉ. ʄʘʢʩʠʤʝʥʢʦ, ʖ. ʄʘʰʙʠʮʴ, 
ɺ. ʈʻʧʢʽʥ, ʉ. ʈʫʙʽʥʰʪʝʡʥ, ʆ. ʊʠʭʦʤʠʨʦʚ, ʖ. ʐʚʘʣʙ, ɼ. ɽʣʴʢʦʥʽʥ ʪʘ ʽʥʰʽ). 

ʎʽʣʽ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʚʟʘʛʘʣʽ ʽ 
ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʽʩʪʦʨʽʾ ʤʘʪʝʤʘʪʠʢʠ ʟʦʢʨʝʤʘ. ʄʝʪʘ (ʮʽʣʴ) 
ʥʘʚʯʘʥʥʷ ï ʮʝ ʽʜʝʘʣʴʥʝ ʤʠʩʣʝʥʥʻʚʝ ʧʝʨʝʜʙʘʯʝʥʥʷ ʢʽʥʮʝʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ 
ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ. ʎʽʣʝʧʦʢʣʘʜʘʥʥʷ ï ʮʝ, ʧʦ-ʧʝʨʰʝ, ʧʨʠʡʥʷʪʪʷ ʡ ʫʪʨʠʤʘʥʥʷ 
ʮʽʣʝʡ, ʧʦʩʪʘʚʣʝʥʠʭ ʽʥʰʦʶ ʣʶʜʠʥʦʶ ʧʝʨʝʜ ʩʫʙôʻʢʪʦʤ, ʽ, ʧʦ-ʜʨʫʛʝ, ʩʘʤʦʩʪʽʡʥʘ 
ʧʦʩʪʘʥʦʚʢʘ ʮʽʣʝʡ. ʗʢʽʩʥʫ ʦʩʥʦʚʫ ʮʽʣʝʧʦʢʣʘʜʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴ ʦʩʥʦʚʥʽ ʧʨʦʮʝʩʠ 
ʩʚʽʜʦʤʦʩʪʽ ʩʫʙôʻʢʪʘ ï ʩʧʦʛʣʷʜʘʥʥʷ, ʫʷʚʘ, ʤʠʩʣʝʥʥʷ [4, 85]. 

ʉʧʦʛʣʷʜʘʥʥʷ, ʟʫʧʠʥʷʶʯʠ ʭʘʦʩ ʽ ʥʘʜʘʶʯʠ ʡʦʤʫ ʜʝʷʢʦʛʦ ʩʝʥʩʫ, 
ʬʘʢʪʠʯʥʦ ʟʘʜʘʻ ʢʘʨʪʠʥʫ ʽʜʝʘʣʴʥʦʛʦ ʽ ʻ ʧʝʨʰʠʤ ʢʨʦʢʦʤ ʫ ʩʘʤʦʚʠʟʥʘʯʝʥʥʽ 
ʦʩʦʙʠʩʪʦʩʪʽ. ʋʷʚʘ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʚʠʭʦʜʫ ʜʦ ʥʦʚʦʛʦ, ʟʘʜʘʻ ʡʦʛʦ ʷʢ ʟʤʽʩʪ 
ʤʝʪʠ ʽ ʥʘʜʘʻ ʡʦʤʫ ʝʤʦʮʽʡʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʽ ʥʘʩʠʯʝʥʦʩʪʽ. ʇʨʦʪʝ ʫʷʚʣʝʥʥʷ 
ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʶʪʴʩʷ, ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ ʽ ʨʦʟʧʘʜʘʶʪʴʩʷ. ʗʢʙʠ 
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ʮʽʣʝʧʦʢʣʘʜʘʥʥʷ ʙʘʟʫʚʘʣʦʩʷ ʣʠʰʝ ʥʘ ʫʷʚʽ, ʪʦ ʣʶʜʠʥʘ ʥʽʢʦʣʠ ʙ ʥʝ ʟʤʦʛʣʘ 
ʟʘʬʽʢʩʫʚʘʪʠ ʟʤʽʩʪ ʤʝʪʠ ʚ ʦʬʦʨʤʣʝʥʦʤʫ ʽ ʟʘʢʽʥʯʝʥʦʤʫ ʚʠʛʣʷʜʽ. ʄʠʩʣʝʥʥʷ 
ʟʫʧʠʥʷʻ ʧʣʠʥʥʽʩʪʴ ʦʙʨʘʟʽʚ ʫʷʚʠ ʽ ʚʩʪʘʥʦʚʣʶʻ ʫʤʦʚʠ ʤʘʡʙʫʪʥʴʦʾ ʜʽʾ. 
ʆʩʥʦʚʥʦʶ ʬʫʥʢʮʽʻʶ ʤʠʩʣʝʥʥʷ ʚ ʮʽʣʝʧʦʢʣʘʜʘʥʥʽ ʻ ʧʦʙʫʜʦʚʘ ʤʦʜʝʣʽ 
ʩʠʪʫʘʮʽʾ. ʄʦʜʝʣʽ ʤʽʩʪʷʪʴ ʫ ʩʦʙʽ ʦʧʠʩʘʥʥʷ ʤʦʞʣʠʚʠʭ ʩʧʦʩʦʙʽʚ ʜʽʡ ʟ 
ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʝʣʝʤʝʥʪʽʚ ʩʠʪʫʘʮʽʾ. ʉʧʦʩʦʙʠ ʜʽʡ ʫʪʚʦʨʶʶʪʴ ʣʦʛʽʢʫ 
ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʠʪʫʘʮʽʾ, ʪʦʙʪʦ ʥʝʦʙʭʽʜʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʟʘʚʜʘʥʴ. ʌʦʨʤʠ 
ʟʘʚʜʘʥʥʷ ʥʘʙʫʚʘʻ ʽ ʤʝʪʘ.  

ʄʝʪʘ ʩʪʘʪʪʽ ï ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʽ ʪʘ ʬʘʭʦʚʽ ʮʽʣʽ 
ʚʠʚʯʝʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʽʩʪʦʨʽʾ ʤʘʪʝʤʘʪʠʢʠ ʚ ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʪʘ 
ʧʦʢʘʟʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʟʜʽʡʩʥʝʥʥʷ ʮʽʣʝʧʦʢʣʘʜʘʥʥʷ ʧʽʜ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ 
ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʈʦʟʛʣʷʥʝʤʦ ʩʧʦʯʘʪʢʫ, ʷʢʽ ʮʽʣʽ 
ʩʪʦʩʦʚʥʦ ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ çɯʩʪʦʨʽʷ ʤʘʪʝʤʘʪʠʢʠè ʩʪʘʚʣʷʪʴʩʷ ʩʪʫʜʝʥʪʘʤ 
ʟʟʦʚʥʽ ʪʘ ʷʢ ʚʦʥʠ ʨʝʘʣʽʟʫʶʪʴʩʷ ʫ ʧʽʜʛʦʪʦʚʮʽ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 
ʤʘʪʝʤʘʪʠʢʠ. ɺʠʟʥʘʯʘʶʯʠ ʤʝʪʫ ʥʘʚʯʘʥʥʷ ʽʩʪʦʨʽʾ ʤʘʪʝʤʘʪʠʢʠ ʚ 
ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ, ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʜʚʘ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ  
ʘʩʧʝʢʪʠ ï ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʠʡ ʽ ʬʘʭʦʚʠʡ. 

ɿʘʛʘʣʴʥʦʥʘʫʢʦʚʘ ʤʝʪʘ: ʦʟʥʘʡʦʤʠʪʠ ʩʪʫʜʝʥʪʽʚ ʟ ʽʩʪʦʨʽʻʶ ʬʦʨʤʫʚʘʥʥʷ, 
ʨʦʟʚʠʪʢʫ ʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʥʘʫʢʠ. 

ʌʘʭʦʚʘ ʤʝʪʘ: ʜʘʪʠ ʤʘʡʙʫʪʥʽʤ ʫʯʠʪʝʣʷʤ ʽʩʪʦʨʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʽ 
ʟʥʘʥʥʷ, ʥʝʦʙʭʽʜʥʽ ʾʤ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʽ 
ʤʝʪʦʜʠʯʥʠʭ ʧʠʪʘʥʴ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʰʢʦʣʽ.  

ʅʘʚʝʜʝʤʦ ʜʣʷ ʧʨʠʢʣʘʜʫ ʢʽʣʴʢʘ ʪʘʢʠʭ ʧʠʪʘʥʴ. 
- ɺ ʷʢʦʤʫ ʨʦʮʽ ʨʦʟʧʦʯʘʣʦʩʷ ʪʨʝʪʻ ʪʠʩʷʯʦʣʽʪʪʷ ʥʘʰʦʾ ʝʨʠ? 
- ɿ ʷʢʦʾ ʪʝʤʠ ʜʦʮʽʣʴʥʦ ʨʦʟʧʦʯʠʥʘʪʠ ʚʠʚʯʝʥʥʷ ʘʣʛʝʙʨʠ ʚ ʰʢʦʣʽ? 
- ʏʦʤʫ ʧʦʥʷʪʪʷ çʚʝʢʪʦʨè ʧʦ-ʨʽʟʥʦʤʫ ʪʣʫʤʘʯʠʪʴʩʷ ʚ ʰʢʽʣʴʥʠʭ 

ʢʫʨʩʘʭ ʤʘʪʝʤʘʪʠʢʠ ʽ ʬʽʟʠʢʠ? 
ʄʝʪʘ ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ çɯʩʪʦʨʽʷ ʤʘʪʝʤʘʪʠʢʠè ʚ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʚʠʟʥʘʯʘʻ ʚʽʜʧʦʚʽʜʥʽ ʟʘʚʜʘʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʩʧʦʯʘʪʢʫ ʪʽ 
ʟʘʚʜʘʥʥʷ, ʷʢʽ ʦʙʫʤʦʚʣʶʶʪʴʩʷ ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʠʤ ʘʩʧʝʢʪʦʤ ʤʝʪʠ ʽ 
ʧʝʨʝʜʙʘʯʘʶʪʴ: 

- ʚʽʜʪʚʦʨʠʪʠ ʙʘʛʘʪʩʪʚʦ ʬʘʢʪʠʯʥʦʛʦ ʟʤʽʩʪʫ ʽʩʪʦʨʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ 
ʤʘʪʝʤʘʪʠʢʠ, ʚʠʩʚʽʪʣʠʪʠ ʚʠʥʠʢʥʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʧʦʥʷʪʴ, ʽʜʝʡ, 
ʪʝʦʨʽʡ ʪʘ ʦʢʨʝʤʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ; 

- ʟôʷʩʫʚʘʪʠ ʭʘʨʘʢʪʝʨ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʤʘʪʝʤʘʪʠʢʠ ʫ ʨʽʟʥʠʭ 
ʥʘʨʦʜʽʚ ʫ ʧʝʚʥʽ ʽʩʪʦʨʠʯʥʽ ʧʝʨʽʦʜʠ; 
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- ʧʦʢʘʟʘʪʠ ʚʥʝʩʦʢ, ʟʨʦʙʣʝʥʠʡ ʚ ʤʘʪʝʤʘʪʠʢʫ ʚʝʣʠʢʠʤʠ ʚʯʝʥʠʤʠ 
ʤʠʥʫʣʦʛʦ, ʟʦʢʨʝʤʘ ʽ ʚʽʪʯʠʟʥʷʥʠʤʠ ʚʯʝʥʠʤʠ; 

- ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʩʪʫʜʝʥʪʘʤ ʙʘʛʘʪʦʛʨʘʥʥʽ ʟʚôʷʟʢʠ ʤʘʪʝʤʘʪʠʢʠ ʟ 
ʧʨʘʢʪʠʯʥʠʤʠ ʧʦʪʨʝʙʘʤʠ ʽ ʜʽʷʣʴʥʽʩʪʶ ʣʶʜʝʡ, ʟ ʨʦʟʚʠʪʢʦʤ ʽʥʰʠʭ ʥʘʫʢ; 

- ʚʠʩʚʽʪʣʠʪʠ ʚʧʣʠʚ ʝʢʦʥʦʤʽʯʥʦʛʦ, ʩʦʮʽʘʣʴʥʦʛʦ ʪʘ ʽʜʝʦʣʦʛʽʯʥʦʛʦ 
ʩʪʘʥʫ ʩʫʩʧʽʣʴʩʪʚʘ ʥʘ ʭʘʨʘʢʪʝʨ ʨʦʟʚʠʪʢʫ ʤʘʪʝʤʘʪʠʢʠ ʽ, ʥʘʚʧʘʢʠ, ʚʧʣʠʚ 
ʤʘʪʝʤʘʪʠʢʠ ʥʘ ʨʦʟʚʠʪʦʢ ʩʫʩʧʽʣʴʩʪʚʘ; 

- ʧʦʢʘʟʘʪʠ, ʷʢ ʬʦʨʤʫʚʘʣʠʩʷ ʽʩʪʦʨʠʯʥʽ ʪʘ ʣʦʛʽʯʥʽ ʟʚôʷʟʢʠ ʤʽʞ 
ʦʢʨʝʤʠʤʠ ʨʦʟʜʽʣʘʤʠ ʤʘʪʝʤʘʪʠʢʠ, ʨʦʟʢʨʠʪʠ ʽʩʪʦʨʠʯʥʫ ʦʙʫʤʦʚʣʝʥʽʩʪʴ 
ʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʩʫʯʘʩʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʜʽʘʣʝʢʪʠʢʫ ʾʾ ʨʦʟʚʠʪʢʫ, 
ʚʠʩʚʽʪʣʠʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʯʘʩʪʠʥ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʾʾ ʧʝʨʩʧʝʢʪʠʚʠ; 

- ʦʟʥʘʡʦʤʠʪʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʟʥʘʥʥʷʤʠ ʟ 
ʤʝʪʦʜʦʣʦʛʽʾ ʤʘʪʝʤʘʪʠʢʠ ʽ ʩʬʦʨʤʫʚʘʪʠ ʫ ʥʠʭ ʩʫʯʘʩʥʠʡ ʧʦʛʣʷʜ ʥʘ 
ʤʘʪʝʤʘʪʠʢʫ ʷʢ ʥʘ ʩʢʣʘʜʦʚʫ ʟʘʛʘʣʴʥʦʣʶʜʩʴʢʦʾ ʢʫʣʴʪʫʨʠ; 

- ʩʬʦʨʤʫʚʘʪʠ ʫʤʽʥʥʷ ʪʘ ʥʘʚʠʯʢʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽʩʪʦʨʠʢʦ-
ʤʘʪʝʤʘʪʠʯʥʽ ʟʥʘʥʥʷ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ: ʘʥʘʣʽʟʫʚʘʪʠ 
ʽʩʪʦʨʠʯʥʽ ʘʩʧʝʢʪʠ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʨʦʙʣʝʤʠ, ʚʠʟʥʘʯʘʪʠ ʪʘ ʦʧʨʘʮʴʦʚʫʚʘʪʠ 
ʚʽʜʧʦʚʽʜʥʫ ʙʽʙʣʽʦʛʨʘʬʽʶ.  

ʅʘ ʧʦʯʘʪʢʫ ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ ʽʩʪʦʨʽʾ ʤʘʪʝʤʘʪʠʢʠ ʮʽʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 
ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʦʤʫ ʘʩʧʝʢʪʫ, ʟʘʣʠʰʘʶʪʴʩʷ ʥʘ ʜʝʷʢʠʡ ʯʘʩ ʚʠʢʣʶʯʥʦ 
ʟʦʚʥʽʰʥʽʤʠ ʜʣʷ ʩʪʫʜʝʥʪʽʚ, ʘʣʝ ʚʥʫʪʨʽʰʥʽʤʠ ʜʣʷ ʚʠʢʣʘʜʘʯʘ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ 
ʚʠʢʣʘʜʘʯ ʤʘʻ ʧʦʜʙʘʪʠ, ʱʦʙ ʧʦʩʪʘʚʣʝʥʽ ʥʠʤ ʮʽʣʽ ʙʫʣʠ ʧʨʠʡʥʷʪʽ ʡ 
ʫʪʨʠʤʫʚʘʣʠʩʷ ʩʪʫʜʝʥʪʘʤʠ. ʅʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʘ ʪʘʢʦʞ ʬʦʨʤʠ, ʤʝʪʦʜʠ ʽ 
ʟʘʩʦʙʠ ʡʦʛʦ ʧʦʜʘʥʥʷ, ʤʘʶʪʴ ʟʘʮʽʢʘʚʠʪʠ ʩʪʫʜʝʥʪʽʚ, ʚʠʢʣʠʢʘʪʠ ʫ ʥʠʭ 
ʙʘʞʘʥʥʷ ʽ ʧʦʪʨʝʙʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʦʚʽ ʟʥʘʥʥʷ ʫ ʧʦʜʘʣʴʰʦʤʫ ʥʘʚʯʘʥʥʽ ʽ 
ʤʘʡʙʫʪʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʎʝ ʚʠʤʘʛʘʻ ʦʩʦʙʣʠʚʦʾ ʨʝʪʝʣʴʥʦʩʪʽ ʚ 
ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ï ʫ ʧʦʙʫʜʦʚʽ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ, 
ʚʠʟʥʘʯʝʥʥʽ ʬʦʨʤ, ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ. 

ɯʥʰʠʡ ʘʩʧʝʢʪ ʤʝʪʠ ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ ʽʩʪʦʨʽʾ ʤʘʪʝʤʘʪʠʢʠ ʧʦʚôʷʟʘʥʠʡ ʟ 
ʧʨʦʬʝʩʽʡʥʦ-ʧʝʜʘʛʦʛʽʯʥʦʶ ʧʽʜʛʦʪʦʚʢʦʶ, ʘ ʪʦʤʫ ʚʽʜʧʦʚʽʜʥʽ ʟʘʚʜʘʥʥʷ 
ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. ɺʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʦʩʚʽʪʥʴʦʾ ʪʘ 
ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʚʠʨʦʙʥʠʯʦʾ ʽ ʩʦʮʽʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʧʫʩʢʥʠʢʽʚ 
ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʦʩʚʽʪʥʴʦ-ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʶ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʪʘ ʧʦʜʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʧʝʨʝʣʽʢʫ ʚʽʜʧʦʚʽʜʥʠʭ ʟʜʘʪʥʦʩʪʝʡ 
ʪʘ ʫʤʽʥʴ. ʋ ʛʘʣʫʟʝʚʠʭ ʩʪʘʥʜʘʨʪʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʦʩʚʽʪʥʴʦ-
ʢʚʘʣʽʬʽʢʘʮʽʡʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʢʨʽʤ ʽʥʰʦʛʦ, ʤʘʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ 
ʧʨʦʬʝʩʽʡʥʦʾ ʦʨʽʻʥʪʘʮʽʾ ʟʜʦʙʫʚʘʯʽʚ ʬʘʭʫ. 
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ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʘʜ, ʷʢʽ ʤʦʞʝ ʧʦʩʽʜʘʪʠ ʚʠʧʫʩʢʥʠʢ ʚʠʱʦʛʦ 
ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʚʽʥ ʤʘʻ ʙʫʪʠ ʟʜʘʪʥʠʡ ʚʠʢʦʥʫʚʘʪʠ ʧʝʚʥʽ ʚʠʜʠ 
ʬʘʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽ ʪʠʧʦʚʽ ʟʘʚʜʘʥʥʷ ʮʽʻʾ ʜʽʷʣʴʥʦʩʪʽ. ɺ ʦʩʚʽʪʥʴʦ-
ʢʚʘʣʽʬʽʢʘʮʽʡʥʽʡ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ [2] ʢʦʞʥʦʤʫ ʪʠʧʦʚʦʤʫ ʟʘʚʜʘʥʥʶ 
ʜʽʷʣʴʥʦʩʪʽ ʚʽʜʧʦʚʽʜʘʻ ʩʠʩʪʝʤʘ ʫʤʽʥʴ. ɺʠʜʽʣʠʤʦ ʟ ʥʠʭ ʪʽ ʫʤʽʥʥʷ, 
ʬʦʨʤʫʚʘʥʥʷ ʷʢʠʭ ʫ ʚʠʧʫʩʢʥʠʢʽʚ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ 
ʟʜʽʡʩʥʶʻʪʴʩʷ ʽ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʽʩʪʦʨʽʾ ʤʘʪʝʤʘʪʠʢʠ. ɼʣʷ ʟʨʫʯʥʦʩʪʽ 
ʩʠʩʪʝʤʘʪʠʟʫʻʤʦ ʮʽ ʫʤʽʥʥʷ ʟʘ ʪʘʢʠʤ ʧʨʠʥʮʠʧʦʤ: 

1) ʫʤʽʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʤʝʪʦʜʦʣʦʛʽʯʥʠʤʠ ʘʩʧʝʢʪʘʤʠ ʤʘʪʝʤʘʪʠʢʠ 
(ʚʦʣʦʜʽʪʠ ʫʷʚʣʝʥʥʷʤʠ ʧʨʦ ʤʘʪʝʤʘʪʠʢʫ ʷʢ ʥʘʫʢʫ ʽ ʷʢ ʥʘʚʯʘʣʴʥʠʡ ʧʨʝʜʤʝʪ, ʧʨʦ 
ʾʾ ʤʽʩʮʝ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʽ ʩʠʩʪʝʤʽ ʥʘʫʢ; ʚʠʟʥʘʯʘʪʠ, ʜʦ ʷʢʦʾ ʛʘʣʫʟʽ 
ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ ʥʘʣʝʞʠʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʦʙôʻʢʪ ʽ ʧʨʦʙʣʝʤʘ, ʱʦ ʟ ʥʠʤ 
ʧʦʚôʷʟʘʥʘ; ʘʥʘʣʽʟʫʚʘʪʠ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʙôʻʢʪʘ 
ʟ ʚʽʜʦʤʠʤʠ ʦʙôʻʢʪʘʤʠ, ʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʨʦʙʣʝʤʠ ï ʟ ʥʘʫʢʦʚʠʤʠ ʬʘʢʪʘʤʠ; 
ʩʬʦʨʤʫʣʶʚʘʪʠ ʧʨʦʙʣʝʤʫ ï ʧʦʪʨʝʙʫ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ; ʥʘʚʦʜʠʪʠ 
ʧʨʠʢʣʘʜʠ ʢʦʥʢʨʝʪʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʬʽʟʠʯʥʠʭ, ʙʽʦʣʦʛʽʯʥʠʭ, 
ʝʢʦʥʦʤʽʯʥʠʭ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʪʦʱʦ; ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʟʚôʷʟʢʠ ʤʽʞ 
ʬʘʢʪʘʤʠ ʽ ʪʝʦʨʽʷʤʠ; ʢʣʘʩʠʬʽʢʫʚʘʪʠ, ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ, ʙʫʜʫʚʘʪʠ  
ʽʻʨʘʨʭʽʾ; ʦʮʽʥʶʚʘʪʠ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʦʢʨʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʬʘʢʪʫ, ʪʝʦʨʽʾ, ʽ 
ʜʝʾ ʚ ʯʠʩʪʦ ʤʘʪʝʤʘʪʠʯʥʦʤʫ, ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʦʤʫ, ʬʽʣʦʩʦʬʩʴʢʦʤʫ ʪʘ 
ʧʨʘʢʪʠʯʥʦʤʫ ʘʩʧʝʢʪʘʭ; ʟʜʽʡʩʥʶʚʘʪʠ ʛʥʦʩʝʦʣʦʛʽʯʥʝ, ʤʝʪʦʜʦʣʦʛʽʯʥʝ, 
ʬʽʣʦʩʦʬʩʴʢʝ ʫʩʚʽʜʦʤʣʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ; ʦʩʤʠʩʣʶʚʘʪʠ ʨʦʣʴ, ʤʽʩʮʝ ʽ 
ʟʥʘʯʝʥʥʷ ʥʘʫʢʠ ʫ ʞʠʪʪʽ ʩʫʩʧʽʣʴʩʪʚʘ, ʧʦʷʩʥʶʚʘʪʠ ʧʨʦʮʝʩʠ ʧʝʨʝʪʚʦʨʝʥʥʷ 
ʥʘʚʢʦʣʠʰʥʴʦʾ ʜʽʡʩʥʦʩʪʽ). 

2) ʫʤʽʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʧʣʘʥʫʚʘʥʥʷʤ ʪʘ ʧʨʦʚʝʜʝʥʥʷʤ 
ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʾ ʨʦʙʦʪʠ (ʧʨʦʝʢʪʫʚʘʪʠ ʨʝʘʣʽʟʘʮʽʶ ʟʚôʷʟʢʽʚ 
ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʟ ʚʠʚʯʝʥʥʷʤ ʬʽʟʠʢʠ, ʭʽʤʽʾ ʪʘ ʽʥʰʠʭ ʧʨʝʜʤʝʪʽʚ; 
ʘʥʘʣʽʟʫʚʘʪʠ ʧʽʜʨʫʯʥʠʢ, ʚʠʙʠʨʘʪʠ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʟʘʩʚʦʻʥʥʷ ʫʯʥʷʤʠ 
ʬʘʢʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ; ʚʠʷʚʣʷʪʠ ʩʢʣʘʜʥʽ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʫʯʥʷʤʠ ʧʠʪʘʥʥʷ, 
ʘʥʘʣʽʟʫʚʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʟ ʪʦʯʢʠ ʟʦʨʫ ʾʭ ʪʦʯʥʦʩʪʽ ʽ ʜʦʩʪʫʧʥʦʩʪʽ ʜʣʷ 
ʫʯʥʽʚ; ʚʤʽʪʠ ʜʦʙʠʨʘʪʠ ʟ ʥʘʫʢʦʚʦʾ ʽ ʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʦʾ ʣʽʪʝʨʘʪʫʨʠ 
ʬʘʢʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʢʦʨʠʩʥʠʡ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʮʽʣʝʡ ʽ ʟʘʚʜʘʥʴ ʫʨʦʢʫ; 
ʚʨʘʭʦʚʫʶʯʠ ʨʽʚʝʥʴ ʧʽʟʥʘʚʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʢʣʘʩʫ ʚ ʮʽʣʦʤʫ ʡ 
ʦʢʨʝʤʠʭ ʫʯʥʽʚ, ʘ ʪʘʢʦʞ ʟʘʚʜʘʥʥʷ ʫʨʦʢʫ ʽ ʧʨʦʛʨʘʤʥʽ ʚʠʤʦʛʠ, ʜʦʙʠʨʘʪʠ 
ʨʽʟʥʦʨʽʚʥʝʚʽ ʟʘʜʘʯʽ ʽ ʚʧʨʘʚʠ, ʱʦʙ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʠʪʠ ʥʘ ʫʨʦʮʽ 
ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʧʽʜʭʽʜ; ʧʨʦʝʢʪʫʚʘʪʠ ʜʦʤʘʰʥʻ ʟʘʚʜʘʥʥʷ ʟ ʧʝʚʥʦʾ 
ʪʝʤʠ, ʧʝʨʝʜʙʘʯʘʶʯʠ ʦʢʨʽʤ ʟʘʛʘʣʴʥʦʛʦ ʡ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʟʘʚʜʘʥʥʷ 
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(ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʧʽʜʚʠʱʝʥʦʾ ʩʢʣʘʜʥʦʩʪʽ, ʧʽʜʛʦʪʦʚʢʘ ʧʦʚʽʜʦʤʣʝʥʥʷ 
ʪʦʱʦ); ʦʙʠʨʘʪʠ ʪʝʤʘʪʠʢʫ ʧʨʝʜʤʝʪʥʦʛʦ ʛʫʨʪʢʘ). 

3) ʫʤʽʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʨʦʟʨʦʙʢʦʶ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʠʜʘʢʪʠʯʥʠʭ 
ʟʘʩʦʙʽʚ (ʚʦʣʦʜʽʪʠ ʤʝʪʦʜʠʢʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʜʠʜʘʢʪʠʯʥʠʭ ʟʘʩʦʙʽʚ; 
ʚʠʛʦʪʦʚʣʷʪʠ ʟʘʩʦʙʠ ʥʘʦʯʥʦʩʪʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʽʚ ʨʽʟʥʠʭ ʪʠʧʽʚ ʪʘ 
ʧʦʟʘʢʣʘʩʥʠʭ ʟʘʭʦʜʽʚ ʟ ʤʘʪʝʤʘʪʠʢʠ; ʘʥʘʣʽʟʫʚʘʪʠ ʧʽʜʨʫʯʥʠʢʠ, ʧʦʩʽʙʥʠʢʠ, 
ʜʠʜʘʢʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ, ʤʝʪʦʜʠʯʥʫ ʣʽʪʝʨʘʪʫʨʫ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʮʽʣʽʩʥʦʛʦ 
ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ). 

4) ʫʤʽʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʢʚʘʣʽʬʽʢʘʮʽʾ, ʥʘʫʢʦʚʦ-
ʜʦʩʣʽʜʥʦʶ ʨʦʙʦʪʦʶ (ʚʦʣʦʜʽʪʠ ʟʥʘʥʥʷʤʠ ʧʨʦ ʚʠʤʦʛʠ ʜʦ ʧʨʦʚʝʜʝʥʥʷ 
ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʚʥʦʾ ʧʨʦʙʣʝʤʠ; ʜʦʩʣʽʜʞʫʚʘʪʠ ʽʩʪʦʨʽʶ ʽ ʩʫʯʘʩʥʽ 
ʧʽʜʭʦʜʠ ʪʘ ʜʦʩʷʛʥʝʥʥʷ ʫ ʚʠʚʯʝʥʥʽ ʜʘʥʦʾ ʥʘʫʢʦʚʦ  ʾ ʧʨʦʙʣʝʤʠ; ʦʙʠʨʘʪʠ 
ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʽ 
ʢʦʥʢʨʝʪʥʽ ʜʦʩʣʽʜʥʠʮʴʢʽ ʤʝʪʦʜʠʢʠ, ʘʜʝʢʚʘʪʥʽ ʤʝʪʽ ʽ ʟʘʚʜʘʥʥʷʤ ʜʦʩʣʽʜʞʝʥʥʷ; 
ʦʧʨʘʮʴʦʚʫʚʘʪʠ ʧʨʝʜʤʝʪʥʫ, ʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʫ, ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʫ ʪʘ 
ʤʝʪʦʜʠʯʥʫ ʣʽʪʝʨʘʪʫʨʫ; ʧʠʩʘʪʠ ʨʝʬʝʨʘʪʠ ʽ ʚʠʩʪʫʧʘʪʠ ʟ ʜʦʧʦʚʽʜʷʤʠ; ʚʠʢʦʥʫʚʘʪʠ 
ʧʦʰʫʢ ʧʝʨʰʦʜʞʝʨʝʣ ʽ ʥʘʫʢʦʚʦʾ ʥʘʚʯʘʣʴʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟ ʨʦʟʛʣʷʜʫʚʘʥʦʾ 
ʧʨʦʙʣʝʤʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʟʘʩʦʙʘʤʠ ʧʦʰʫʢʫ ʚ ɯʥʪʝʨʥʝʪʽ). 

ʆʪʞʝ, ʥʘʚʯʘʥʥʷ ʽʩʪʦʨʽʾ ʤʘʪʝʤʘʪʠʢʠ ʚ ʨʘʤʢʘʭ ʬʘʭʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ 
ʩʪʫʜʝʥʪʽʚ ʩʧʨʷʤʦʚʘʥʝ ʥʘ:  

- ʬʦʨʤʫʚʘʥʥʷ ʤʝʪʦʜʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʚʯʠʪʝʣʷ; 
- ʬʦʨʤʫʚʘʥʥʷ ʫʤʽʥʴ, ʧʦʚôʷʟʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ 

ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʾ ʨʦʙʦʪʠ; 
- ʦʟʥʘʡʦʤʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʟ ʝʚʦʣʶʮʽʻʶ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʪʘ 

ʫʤʦʚʘʤʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ; 
- ʟʘʣʫʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʜʦ ʩʘʤʦʦʩʚʽʪʠ ʪʘ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ.  
ʆʩʢʽʣʴʢʠ ʦʩʥʦʚʥʠʤ ʥʘʧʨʷʤʦʤ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ ʤʘʻ 

ʙʫʪʠ ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʪʦ 
ʧʝʨʝʨʘʭʦʚʘʥʽ ʚʠʱʝ ʮʽʣʽ ʽ ʟʘʚʜʘʥʥʷ ʥʘʚʯʘʥʥʷ, ʚʠʟʥʘʯʝʥʽ ʚ ʦʩʚʽʪʥʴʦ-
ʢʚʘʣʽʬʽʢʘʮʽʡʥʽʡ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ, ʥʘ ʧʝʚʥʦʤʫ 
ʝʪʘʧʽ ʤʘʶʪʴ ʩʪʘʪʠ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʥʝ ʪʽʣʴʢʠ ʟʦʚʥʽʰʥʽʤʠ, ʘʣʝ ʡ ʚʥʫʪʨʽʰʥʽʤʠ. 

ɿʦʚʥʽʰʥʽ ʩʪʦʩʦʚʥʦ ʩʪʫʜʝʥʪʘ ʮʽʣʽ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʜʠʨʝʢʪʠʚʦʶ, ʘ 
ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʰʠʨʦʢʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʙʦʨʫ ʩʪʫʜʝʥʪʦʤ 
ʦʩʦʙʠʩʪʠʭ ʮʽʣʝʡ. ʇʨʘʚʦ ʚʠʙʦʨʫ ʟʘʚʞʜʠ ʟʘʣʠʰʘʻʪʴʩʷ ʟʘ ʩʪʫʜʝʥʪʦʤ. ɿʘʚʜʘʥʥʷ 
ʚʠʢʣʘʜʘʯʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʩʪʚʦʨʠʪʠ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʧʝʨʝʭʦʜʫ 
ʟʦʚʥʽʰʥʽʭ ʮʽʣʝʡ ʫ ʚʥʫʪʨʽʰʥʽ. ʇʨʠʥʮʠʧʦʚʦ ʥʦʚʠʡ ʝʪʘʧ ʫ ʨʦʟʚʠʪʢʫ 
ʦʩʦʙʠʩʪʦʩʪʽ ʥʘʩʪʘʻ ʪʦʜʽ, ʢʦʣʠ ʫ ʩʪʫʜʝʥʪʘ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʩʘʤʦʩʪʽʡʥʦʾ 
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ʧʦʩʪʘʥʦʚʢʠ ʤʝʪʠ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʩʘʤʦʩʪʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘ 
ʫʤʦʚʠ ʜʦʩʠʪʴ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʩʘʤʦʩʚʽʜʦʤʦʩʪʽ. ɺʠʢʣʘʜʘʯʘʤ ʙʘʞʘʥʦ 
ʧʨʠʜʽʣʷʪʠ ʫʚʘʛʫ ʟʜʽʡʩʥʝʥʥʶ ʩʪʫʜʝʥʪʘʤʠ ʮʽʣʝʧʦʢʣʘʜʘʥʥʷ ʽ ʜʦʩʷʛʥʝʥʥʷ ʥʠʤʠ 
ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ.  

ʂʫʨʩ ʽʩʪʦʨʽʾ ʤʘʪʝʤʘʪʠʢʠ ʤʽʩʪʠʪʴ ʚʝʣʠʢʠʡ ʽ ʧʦʪʫʞʥʠʡ ʘʨʩʝʥʘʣ ʜʣʷ 
ʧʨʘʚʠʣʴʥʦʛʦ ʮʽʣʝʧʦʢʣʘʜʘʥʥʷ ʫ ʥʘʚʯʘʥʥʽ ʽ ʧʨʦʬʝʩʽʡʥʽʡ ʧʽʜʛʦʪʦʚʮʽ 
ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ. ʇʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʮʴʦʛʦ ʢʫʨʩʫ ʟôʷʚʣʷʶʪʴʩʷ 
ʚʝʣʠʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʜʦ ʩʘʤʦʦʩʚʽʪʠ ʽ ʥʘʫʢʦʚʦ-
ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ. ʎʴʦʤʫ ʩʧʨʠʷʻ ʦʩʦʙʣʠʚʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 
(ʜʦʩʪʫʧʥʠʡ, ʮʽʢʘʚʠʡ, ʨʽʟʥʦʧʣʘʥʦʚʠʡ, ʧʨʠʜʘʪʥʠʡ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ 
ʤʘʡʙʫʪʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʪʦʱʦ), ʘ ʪʘʢʦʞ ʧʨʘʚʠʣʴʥʘ ʦʨʛʘʥʽʟʘʮʽʷ 
ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ (ʧʨʦʙʣʝʤʥʽ ʟʘʧʠʪʘʥʥʷ ʥʘ ʣʝʢʮʽʾ, ʽʥʜʠʚʽʜʫʘʣʴʥʽ 
ʚʠʩʪʫʧʠ ʥʘ ʩʝʤʽʥʘʨʩʴʢʠʭ ʟʘʥʷʪʪʷʭ, ʧʽʜʛʦʪʦʚʢʘ ʬʨʘʛʤʝʥʪʽʚ ʫʨʦʢʽʚ). ʋ 
ʩʪʫʜʝʥʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʟʘʻʤʦʜʽʷ ʥʘʚʯʘʣʴʥʠʭ ʮʽʣʝʡ ʽ ʤʦʪʠʚʽʚ, ʧʽʜ ʯʘʩ ʷʢʦʾ 
ʬʦʨʤʫʶʪʴʩʷ ʚʥʫʪʨʽʰʥʽ ʤʦʪʠʚʠ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʥʘʚʯʘʣʴʥʽ ʽ 
ʧʨʦʬʝʩʽʡʥʽ. ʂʦʥʢʨʝʪʥʽ ʧʨʠʢʣʘʜʠ ʨʦʟʛʣʷʥʫʪʦ ʚ ʨʦʙʦʪʽ [1]. 

ɺʠʩʥʦʚʢʠ. ʆʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘʚʯʘʣʴʥʦʛʦ 
ʧʨʦʮʝʩʫ ʚʟʘʛʘʣʽ ʽ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʽʩʪʦʨʽʾ ʤʘʪʝʤʘʪʠʢʠ ʟʦʢʨʝʤʘ 
ʻ ʮʽʣʽ, ʷʢʽ ʚʠʩʪʫʧʘʶʪʴ ʽʜʝʘʣʴʥʠʤ ʤʠʩʣʝʥʥʻʚʠʤ ʧʝʨʝʜʙʘʯʝʥʥʷʤ ʢʽʥʮʝʚʦʛʦ 
ʨʝʟʫʣʴʪʘʪʫ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ. ʄʝʪʘ ʚʠʚʯʝʥʥʷ ʽʩʪʦʨʽʾ ʤʘʪʝʤʘʪʠʢʠ ʚ 
ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʤʘʻ ʜʚʘ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʘʩʧʝʢʪʠ ï 
ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʠʡ ʽ ʬʘʭʦʚʠʡ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 
ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʟʜʽʡʩʥʝʥʥʷ ʬʘʭʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 
ʤʘʪʝʤʘʪʠʢʠ ʥʝʦʙʭʽʜʥʦ ʥʝ ʣʠʰʝ ʬʦʨʤʫʣʶʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʮʽʣʽ, ʘ ʡ 
ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʮʽʣʝʧʦʢʣʘʜʘʥʥʷ. ʋʤʦʚʠ ʟʜʽʡʩʥʝʥʥʷ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʫ 
ʩʚʽʜʦʤʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʮʽʣʝʧʦʢʣʘʜʘʥʥʷ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʚ ʦʨʛʘʥʽʟʘʮʽʾ 
ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʧʽʜʛʦʪʦʚʮʽ ʩʪʫʜʝʥʪʽʚ ʜʦ ʤʘʡʙʫʪʥʴʦʾ 
ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 
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ʈɽɿʖʄɽ 
ʎʝʣʝʧʦʣʘʛʘʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʢʫʨʩʘ çʀʩʪʦʨʠʷ ʤʘʪʝʤʘʪʠʢʠè ʚ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ. ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʦʙʫʯʝʥʠʷ 
ʠʩʪʦʨʠʠ ʤʘʪʝʤʘʪʠʢʠ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʤʘʪʝʤʘʪʠʢʠ.  
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ʃʫʛʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  
ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

 

ʈʆɿɺʀʊʆʂ ʂʆʄɹɯʅɸʊʆʈʅʆɻʆ ʄʀʉʃɽʅʅʗ ʋ ʄɸʁɹʋʊʅɯʍ 
ʋʏʀʊɽʃɯɺ ʇʆʏɸʊʂʆɺʀʍ ʂʃɸʉɯɺ ʋ ʇʈʆʎɽʉɯ ʅɸɺʏɸʅʅʗ 

ʄɸʊɽʄɸʊʀʂʀ 
 
ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʧʨʦʙʣʝʤʽ ʨʦʟʚʠʪʢʫ ʢʦʤʙʽʥʘʪʦʨʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫ ʤʘʡʙʫʪʥʽʭ 

ʫʯʠʪʝʣʽʚ ʧʦʯʘʪʢʦʚʠʭ ʢʣʘʩʽʚ ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. ʈʦʟʢʨʠʚʘʶʪʴʩʷ ʨʽʟʥʽ 
ʧʽʜʭʦʜʠ ʜʦ ʦʟʥʘʯʝʥʴ ʪʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʠʚʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʢʦʤʙʽʥʘʪʦʨʥʠʭ ʧʦʥʷʪʴ. ʋʚʘʛʘ 
ʘʢʮʝʥʪʫʻʪʴʩʷ ʥʘ ʦʩʦʙʣʠʚʦʩʪʷʭ ʨʦʟʚʠʪʢʫ ʚʽʜʧʦʚʽʜʥʠʭ ʷʢʦʩʪʝʡ ʤʠʩʣʝʥʥʷ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʘʡʙʫʪʥʽʡ ʚʯʠʪʝʣʴ ʧʦʯʘʪʢʦʚʠʭ ʢʣʘʩʽʚ, ʢʦʤʙʽʥʘʪʦʨʥʝ ʤʠʩʣʝʥʥʷ, 
ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʆʜʥʠʤ ʽʟ ʟʘʚʜʘʥʴ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʫ 
ʚʠʱʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʚʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʫʣʴʪʫʨʠ, 
ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʾ ʫʯʘʩʪʽ ʩʪʫʜʝʥʪʽʚ ʫ ʤʘʡʙʫʪʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ 
ʜʽʷʣʴʥʦʩʪʽ. ʄʘʪʝʤʘʪʠʢʘ ʻ ʫʥʽʢʘʣʴʥʠʤ ʟʘʩʦʙʦʤ ʨʦʟʚʠʪʢʫ ʥʝ ʪʽʣʴʢʠ 
ʦʩʚʽʪʥʴʦʛʦ, ʘ ʡ ʨʦʟʚʠʚʘʶʯʦʛʦ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʦʩʦʙʠʩʪʦʩʪʽ.  

ɺʽʜʦʤʦ, ʱʦ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʛʫʤʘʥʥʦʾ ʜʠʪʠʥʠ ʤʦʣʦʜʰʦʛʦ 
ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʯʠʪʝʣʷ. ʗʢʱʦ ʤʘʡʙʫʪʥʽ ʚʯʠʪʝʣʽ ʧʦʯʘʪʢʦʚʠʭ 
ʢʣʘʩʽʚ ʫʩʚʽʜʦʤʣʶʶʪʴ ʚʘʞʣʠʚʽʩʪʴ ʟʘʚʜʘʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʮʽʥʥʽʩʥʦʛʦ 
ʩʪʘʚʣʝʥʥʷ ʜʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ ʽ ʩʘʤʦʛʦ ʩʝʙʝ, ʪʦ ʾʭ ʟʥʘʥʥʷ ʥʘʙʫʚʘʶʪʴ 
ʮʽʥʥʽʩʥʦʛʦ ʟʥʘʯʝʥʥʷ.  

ʄʝʪʘ ʩʪʘʪʪʽ: ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʰʣʷʭʠ ʨʦʟʚʠʪʢʫ ʢʦʤʙʽʥʘʪʦʨʥʦʛʦ 
ʤʠʩʣʝʥʥʷ ʫ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ. 

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʦʙʣʝʤʠ ʥʘʚʯʘʥʥʷ ʢʦʤʙʽʥʘʪʦʨʠʢʠ 
ʘʢʪʠʚʥʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ ʪʘʢʠʤʠ ʚʠʜʘʪʥʠʤʠ ʚʯʝʥʠʤʠ ʪʘ ʤʝʪʦʜʠʩʪʘʤʠ, ʷʢ 
ʅ. ɺʽʣʝʥʢʽʥ, ɹ. ɻʥʻʜʝʥʢʦ, ʆ. ʄʘʨʢʫʰʝʚʠʯ, ɿ. ʉʣʻʧʢʘʥʴ, ʄ. ʗʜʨʝʥʢʦ ʪʘ ʽʥ. ʋ 
ʨʦʙʦʪʘʭ ɺ. ɸʥʜʨʻʻʚʘ, ʃ. ɺʠʛʦʪʩʴʢʦʛʦ, ʖ. ɻʽʣʴʙʫʭʘ, ɺ. ɼʘʚʠʜʦʚʘ, 
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ɺ. ʂʨʫʪʝʮʴʢʦʛʦ, ʅ. ʃʝʡʪʽʩʘ, ɸ. ʃʝʦʥʪʴʻʚʘ, ɸ. ʃʫʢʘ, ɺ. ʄʦʣʷʢʦ, ʄ. ʄʦʨʦʟʦʚʘ, 
ʗ. ʇʦʥʦʤʘʨʴʦʚʘ, ɺ. ʈʠʙʘʣʢʠ, ʉ. ʈʫʙʽʥʰʪʝʡʥʘ, ʆ. ʉʘʚʯʝʥʢʦ ʪʘ ʽʥʰʠʭ 
ʚʠʩʚʽʪʣʶʶʪʴʩʷ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʬʘʢʪʦʨʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ 
ʪʚʦʨʯʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʦʩʦʙʠʩʪʦʩʪʽ, ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʽʜʦʤʦ, ʱʦ çʢʦʤʙʽʥʘʪʦʨʥʘ ʟʜʽʙʥʽʩʪʴ ï 
ʛʦʣʦʚʥʘ ʫʤʦʚʘ ʧʽʟʥʘʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʾ ʜʽʡʩʥʦʩʪʽ. ʈʦʟʚʠʪʦʢ ʟʜʽʙʥʦʩʪʽ ʜʦ 
ʢʦʤʙʽʥʫʚʘʥʥʷ - ʮʝ ʨʦʟʚʠʪʦʢ ʣʦʛʽʯʥʦʛʦ ʪʘ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷè [4, 91]. 
ʂʦʤʙʽʥʘʪʦʨʥʽ ʟʜʽʙʥʦʩʪʽ ç...ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʜʽʙʥʦʩʪʽ ʜʦ ʚʠʷʚʣʝʥʥʷ ʨʽʟʥʦʛʦ 
ʨʦʜʫ ʟʚ'ʷʟʢʽʚ, ʚʽʜʥʦʰʝʥʴ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ. ʋ ʰʠʨʦʢʦʤʫ ʟʤʽʩʪʽ ʩʣʦʚʘ ð 
ʮʝ ʟʜʽʙʥʽʩʪʴ ʢʦʤʙʽʥʫʚʘʪʠ ʚ ʨʽʟʥʠʭ ʩʧʦʣʫʢʘʭ (ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ, 
ʧʨʠʯʠʥʦʚʦ-ʥʘʩʣʽʜʢʦʚʠʭ, ʢʘʪʝʛʦʨʽʘʣʴʥʦ-ʟʤʽʩʪʦʚʥʠʭ) ʝʣʝʤʝʥʪʠ ʧʨʦʙʣʝʤʥʦʾ 
ʩʠʪʫʘʮʽʡ ʪʘ ʚʣʘʩʥʠʭ ʟʥʘʥʴè [8, 139].  

ʋ ʧʨʦʛʨʘʤʽ ʟ ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʇʦʯʘʪʢʦʚʘ 
ʦʩʚʽʪʘè ʨʦʟʜʽʣ çɽʣʝʤʝʥʪʠ ʪʝʦʨʽʾ ʤʥʦʞʠʥ. ʂʦʤʙʽʥʘʪʦʨʠʢʘè ʚʠʚʯʘʻʪʴʩʷ ʫ 
ʧʝʨʰʦʤʫ ʩʝʤʝʩʪʨʽ ʧʝʨʰʦʛʦ ʢʫʨʩʫ. ɸʣʝ ʢʦʤʙʽʥʘʪʦʨʥʽ ʟʥʘʥʥʷ ʤʦʞʫʪʴ ʩʪʘʪʠ 
ʟʥʘʨʷʜʜʷʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʽʣʴʢʠ ʟʘ ʫʤʦʚʠ ʧʦʩʣʽʜʦʚʥʦʛʦ ʡ 
ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʯʘʩʫ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. 
ʇʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʥʘʚʽʪʴ ʫ ʚʫʟʘʭ ʥʝ ʚʩʽ ʩʪʫʜʝʥʪʠ ʨʦʟʫʤʽʶʪʴ, ʱʦ 
ʨʽʟʥʽ ʪʦʯʢʠ ʟʦʨʫ ʥʘ ʦʜʠʥ ʽ ʪʦʡ ʩʘʤʠʡ ʦʙ'ʻʢʪ ʚʠʩʚʽʪʣʶʶʪʴ ʡʦʛʦ ʣʠʰʝ ʟ ʦʜʥʽʻʾ 
ʩʪʦʨʦʥʠ, ʪʘ, ʱʦʙ ʥʘʙʣʠʟʠʪʠʩʴ ʜʦ ʧʦʚʥʦʛʦ ʟʥʘʥʥʷ ʧʨʦ ʦʙ'ʻʢʪ, ʥʝʦʙʭʽʜʥʦ 
ʦʙ'ʻʜʥʘʪʠ ʚʩʽ ʪʦʯʢʠ ʟʦʨʫ ʚ ʦʜʥʫ ʩʠʩʪʝʤʫ ʟʥʘʥʴ ʧʨʦ ʧʨʝʜʤʝʪ ʘʙʦ ʷʚʠʱʝ, ʱʦ 
ʚʠʚʯʘʻʪʴʩʷ. ʗʢ ʧʦʢʘʟʫʶʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʫʯʝʥʠʭ-ʤʝʪʦʜʠʩʪʽʚ, ʙʽʣʴʰʽʩʪʴ ʫʯʥʽʚ 
ʪʘ ʩʪʫʜʝʥʪʽʚ ʥʝ ʚʤʽʶʪʴ ʜʠʚʠʪʠʩʴ ʥʘ ʦʜʠʥ ʽ ʪʦʡ ʩʘʤʠʡ ʦʙ'ʻʢʪ ʟ ʨʽʟʥʠʭ ʪʦʯʦʢ 
ʟʦʨʫ, ʪʦʙʪʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʣʘʙʢʘ ʨʦʟʚʠʥʫʪʽʩʪʴ ʣʦʛʽʢʦ-ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʪʘ 
ʢʦʤʙʽʥʘʪʦʨʥʦʛʦ ʩʧʦʩʦʙʽʚ ʤʠʩʣʝʥʥʷ. 

ɿ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʙʽʥʘʪʦʨʥʠʭ 
ʟʥʘʥʴ ʪʘ ʚʤʽʥʴ ʚ ʫʯʥʽʚ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ ʥʘʤʠ ʟʜʽʡʩʥʶʚʘʣʠʩʷ 
ʮʽʣʝʩʧʨʷʤʦʚʘʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ: ʦʙʛʦʚʦʨʶʚʘʣʠʩʴ ʫʨʦʢʠ, ʟʤʽʩʪ ʷʢʠʭ ʙʫʚ 
ʧʦʚôʷʟʘʥʠʡ ʟ ʜʦʩʣʽʜʞʫʚʘʥʦʶ ʧʨʦʙʣʝʤʦʶ, ʧʨʦʚʦʜʠʣʠʩʴ ʙʝʩʽʜʠ, ʘʥʢʝʪʫʚʘʥʥʷ 
ʟʘʚʫʯʽʚ, ʫʯʠʪʝʣʽʚ, ʩʪʫʜʝʥʪʽʚ-ʧʨʘʢʪʠʢʘʥʪʽʚ. ʋ ʭʦʜʽ ʘʥʢʝʪʫʚʘʥʥʷ ʙʣʠʟʴʢʦ 50 
ʨʝʩʧʦʥʜʝʥʪʽʚ ʟôʷʩʫʚʘʣʦʩʷ, ʱʦ 78% ʨʦʟʛʣʷʜʘʶʪʴ ʟ ʫʯʥʷʤʠ ʦʤʙʽʥʘʪʦʨʥʽ 
ʟʘʜʘʯʽ ʨʽʜʢʦ, ʨʦʟʚôʷʟʫʶʪʴ ʾʭ ʷʢ ʟʘʜʘʯʽ ʥʘ çʢʤʽʪʣʠʚʽʩʪʴè, 10% ʥʘʤʘʛʘʶʪʴʩʷ 
ʨʦʙʠʪʠ ʮʝ ʩʠʩʪʝʤʘʪʠʯʥʦ, ʨʝʰʪʘ ʟʦʚʩʽʤ ʥʝ ʨʦʟʛʣʷʜʘʶʪʴ ʟʘʜʘʯʽ 
ʢʦʤʙʽʥʘʪʦʨʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ɺ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʦʜʥʠʤʠ ʟ ʦʩʥʦʚʥʠʭ 
ʧʨʠʯʠʥ ʫʯʠʪʝʣʽ ʥʘʡʯʘʩʪʽʰʝ ʥʘʟʠʚʘʶʪʴ ʜʝʬʽʮʠʪ ʥʘʚʯʘʣʴʥʦʛʦ ʯʘʩʫ ʪʘ ʚʣʘʩʥʫ 
ʥʝʜʦʩʪʘʪʥʶ ʧʽʜʛʦʪʦʚʣʝʥʽʩʪʴ ʜʦ ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʪʘʢʦʛʦ ʪʠʧʫ.  
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ʄʘʪʝʤʘʪʠʢʘ, ʧʦʯʠʥʘʶʯʠ ʟ ʧʝʨʰʦʛʦ ʢʣʘʩʫ, ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʤʠʩʣʝʥʥʷ 
ʽ ʪʚʦʨʯʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʫʯʥʽʚ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ 
ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʬʝʩʽʡʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʚʯʠʪʝʣʷ ʪʘ ʡʦʛʦ ʧʽʜʛʦʪʦʚʢʠ. ʊʽʣʴʢʠ 
ʪʚʦʨʯʘ ʦʩʦʙʠʩʪʽʩʪʴ ʫʯʠʪʝʣʷ ʤʦʞʝ ʨʦʟʚʠʚʘʪʠ ʪʚʦʨʯʽ ʤʦʞʣʠʚʦʩʪʽ ʰʢʦʣʷʨʽʚ. 
ʉʪʚʦʨʝʥʥʷ ʩʦʮʽʘʣʴʥʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʫʤʦʚ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 
ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ, ʟʥʘʭʦʜʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʤʝʪʦʜʽʚ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ 
ʬʦʨʤ ʪʘ ʟʘʩʦʙʽʚ ʧʽʜʛʦʪʦʚʢʠ ʩʧʨʠʷʪʠʤʫʪʴ ʾʭ ʪʚʦʨʯʦʤʫ ʨʦʟʚʠʪʢʫ. ɸʣʝ ʽʩʥʫʻ 
ʧʨʘʢʪʠʯʥʘ ʧʦʪʨʝʙʘ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʽʜʛʦʪʦʚʢʠ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʫʯʠʪʝʣʽʚ, 
ʟʜʘʪʥʠʭ ʜʦ ʪʚʦʨʯʦʾ ʧʨʘʮʽ ʪʘ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ 
ʚʠʩʚʽʪʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʚʠʪʢʫ ʢʦʤʙʽʥʘʪʦʨʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫ ʤʘʡʙʫʪʥʽʭ 
ʚʯʠʪʝʣʽʚ ʧʦʯʘʪʢʦʚʠʭ ʢʣʘʩʽʚ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. 

ʈʦʟʚʠʪʦʢ ʢʦʤʙʽʥʘʪʦʨʥʦʛʦ ʤʠʩʣʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʘʢʪʠʚʥʦʾ 
ʨʦʟʫʤʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʫ ʥʘʧʨʷʤʢʫ ʧʦʰʫʢʫ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ 
ʧʝʨʝʣʽʯʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʩʥʦʚʥʠʤʠ ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʻ 
ʦʨʛʘʥʽʟʘʮʽʷ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʧʝʨʝʙʦʨʫ ʧʝʚʥʠʤ ʯʠʥʦʤ ʦʙʤʝʞʝʥʦʛʦ ʢʦʣʘ 
ʤʦʞʣʠʚʦʩʪʝʡ, ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʪʘ ʛʥʫʯʢʽʩʪʴ. ʂʦʤʙʽʥʘʪʦʨʥʝ ʤʠʩʣʝʥʥʷ 
ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʢʨʠʪʝʨʽʾ ʚʠʙʽʨʢʦʚʦʛʦ ʧʦʰʫʢʫ, ʜʘʻ ʟʤʦʛʫ ʚʠʨʽʰʫʚʘʪʠ 
ʥʝʚʠʟʥʘʯʝʥʽ ʧʨʦʙʣʝʤʥʽ ʩʠʪʫʘʮʽʾ, ʜʦʟʚʦʣʷʻ ʧʝʨʝʙʠʨʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ 
ʩʪʨʘʪʝʛʽʾ ʪʘ ʦʙʠʨʘʪʠ ʥʘʡʢʨʘʱʠʡ ʥʘʧʨʷʤʦʢ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʦʙʣʝʤʠ.  

ʇʨʦʩʪʦʨʦʚʽ ʢʦʤʙʽʥʘʪʦʨʥʽ ʟʘʜʘʯʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʜʚʦʭ ʦʩʥʦʚʥʠʭ 
ʚʘʨʽʘʥʪʘʭ ʨʦʟʫʤʦʚʦʾ ʩʪʨʘʪʝʛʽʾ ï ʣʦʛʽʯʥʽʡ ʪʘ ʽʥʪʫʾʪʠʚʥʽʡ. ʂʦʤʙʽʥʘʪʦʨʥʽ ʟʘʜʘʯʽ 
ʟʘʟʚʠʯʘʡ ʧʝʨʝʜʙʘʯʘʶʪʴ ʙʘʛʘʪʦ ʚʘʨʽʘʥʪʽʚ ʨʽʰʝʥʥʷ, ʪʦʤʫ ʚʦʥʠ ʯʘʩʪʦ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʷʢʦʩʪʽ ʟʘʚʜʘʥʴ ʫ ʧʨʦʮʝʩʽ ʜʽʘʛʥʦʩʪʠʢʠ ʪʚʦʨʯʠʭ 
ʟʜʽʙʥʦʩʪʝʡ. ʃ. ɺʠʛʦʪʩʴʢʠʡ ʢʦʤʙʽʥʘʪʦʨʥʫ ʜʽʷʣʴʥʽʩʪʴ ʚʠʟʥʘʯʠʚ ʷʢ ʪʚʦʨʯʫ, 
ʷʢʫ ʧʩʠʭʦʣʦʛʠ ʥʘʟʠʚʘʶʪʴ ʫʷʚʦʶ ʘʙʦ ʬʘʥʪʘʟʽʻʶ. ʊʚʦʨʯʘ ʜʽʷʣʴʥʽʩʪʴ ʫʷʚʠ 
ʤʦʞʝ ʥʝ ʚʽʜʪʚʦʨʶʚʘʪʠ ʪʝ, ʱʦ ʙʫʣʦ ʚʣʘʩʥʦ ʩʧʨʠʡʥʷʪʦ ʫ ʤʠʥʫʣʦʤʫ ʜʦʩʚʽʜʽ, ʘ 
ʩʪʚʦʨʶʚʘʪʠ ʟ ʮʴʦʛʦ ʜʦʩʚʽʜʫ ʥʦʚʽ ʢʦʤʙʽʥʘʮʽʾ [3].  

ʂʦʤʙʽʥʘʪʦʨʥʘ ʜʽʷʣʴʥʽʩʪʴ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʦʟʚ'ʷʟʫʚʘʥʥʽ ʢʦʤʙʽʥʘʪʦʨʥʠʭ 
ʟʘʜʘʯ. ʋ ʥʘʚʯʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʩʠʩʪʝʤʘʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʧʨʘʢʪʠʯʥʠʭ 
ʟʘʥʷʪʪʷʭ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʦʤʙʽʥʘʪʦʨʥʠʭ ʟʘʜʘʯ ʜʦʟʚʦʣʷʻ ʨʦʟʚʠʚʘʪʠ 
ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʝ ʩʧʨʠʡʥʷʪʪʷ, ʥʘʦʯʥʦ-ʦʙʨʘʟʥʝ ʤʠʩʣʝʥʥʷ, ʧʨʦʩʪʦʨʦʚʽ 
ʫʷʚʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʨʦʟʚʠʚʘʪʠ ʪʘʢʽ ʨʦʟʫʤʦʚʽ ʦʧʝʨʘʮʽʾ, ʷʢ ʘʥʘʣʽʟ, ʩʠʥʪʝʟ, 
ʧʦʨʽʚʥʷʥʥʷ, ʫʟʘʛʘʣʴʥʝʥʥʷ, ʘʙʩʪʨʘʛʫʚʘʥʥʷ ʪʦʱʦ. 

ɿ ʬʦʨʤʫʚʘʥʥʷʤ ʢʦʤʙʽʥʘʪʦʨʥʦʛʦ ʤʠʩʣʝʥʥʷ ʷʢ ʧʝʨʝʭʽʜʥʦʛʦ ʚʽʜ 
ʝʤʧʽʨʠʯʥʦʛʦ ʜʦ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʧʦʚôʷʟʘʥʝ ʧʣʘʥʫʚʘʥʥʷ ʜʽʡ. ɺʦʥʦ 
ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ. ʇʝʨʰʠʡ (ʥʠʟʴʢʠʡ) ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 
ʧʣʘʥʫʚʘʥʥʷʤ ʜʽʾ ʣʠʰʝ ʟʘ ʯʘʩʪʠʥʘʤʠ, ʱʦ ʥʝ ʧʦʻʜʥʫʶʪʴʩʷ ʚ ʻʜʠʥʫ ʩʠʩʪʝʤʫ, 
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ʧʨʠ ʮʴʦʤʫ ʝʣʝʤʝʥʪʠ ʧʣʘʥʫʚʘʥʥʷ ʧʝʨʝʤʝʞʦʚʫʶʪʴʩʷ ʟ ʨʝʘʣʽʟʘʮʽʻʶ ʦʢʨʝʤʠʭ 
ʦʧʝʨʘʮʽʡ ʜʽʾ. ʅʘ ʜʨʫʛʦʤʫ ʨʽʚʥʽ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʫʩʽʭ ʦʧʝʨʘʮʽʡ, 
ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʜʽʾ, ʪʦʙʪʦ ʟʜʽʡʩʥʶʻʪʴʩʷ çʧʦʚʥʝ ʧʝʨʩʧʝʢʪʠʚʥʝ 
ʧʣʘʥʫʚʘʥʥʷè. ʅʘ ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ (ɯɯɯ) ʧʣʘʥʫʚʘʥʥʷ ʧʽʜʥʽʤʘʶʪʴʩʷ ʪʽ 
ʩʪʫʜʝʥʪʠ, ʷʢʽ ʨʦʟʛʣʷʜʘʶʪʴ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʚʠʢʦʥʘʥʥʷ ʜʽʾ ʪʘ ʦʙʠʨʘʶʪʴ 
ʥʘʡʙʽʣʴʰ ʧʨʠʡʥʷʪʥʽ, ʚʜʘʣʽ. 

ɼʦ ʚʠʚʯʝʥʥʷ ʢʦʤʙʽʥʘʪʦʨʥʠʭ ʧʦʥʷʪʴ ʻ ʨʽʟʥʽ ʧʽʜʭʦʜʠ: ʣʝʢʩʠʢʦ-ʛʨʘʬʽʯʥʠʡ, 
ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ, ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʠʡ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʥʷʪʪʷ ʚʠʙʽʨʢʠ. 
ɺʚʘʞʘʻʤʦ, ʱʦ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʝ ʪʨʘʢʪʫʚʘʥʥʷ ʩʧʦʣʫʢ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ 
ʧʝʨʝʜ ʽʥʰʠʤʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʢʣʘʜʫ ʢʦʤʙʽʥʘʪʦʨʠʢʠ ʩʧʨʠʷʻ ʨʦʟʰʠʨʝʥʥʶ 
ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʠʭ ʟʥʘʥʴ ʩʪʫʜʝʥʪʽʚ, ʽʥʪʝʛʨʫʚʘʥʥʶ ʮʴʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 
ʤʘʪʝʨʽʘʣʫ ʟ ʽʥʰʠʤʠ ʨʦʟʜʽʣʘʤʠ ʧʨʦʛʨʘʤʠ, ʜʦʟʚʦʣʷʻ ʫʩʫʥʫʪʠ ʚʽʜʦʢʨʝʤʣʝʥʽʩʪʴ 
ʢʦʤʙʽʥʘʪʦʨʠʢʠ ʚʽʜ ʽʥʰʠʭ ʪʝʤ ʚʫʟʽʚʩʴʢʦʛʦ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ.  

ɯʩʥʫʻ ʪʘʢʦʞ ʢʽʣʴʢʘ ʧʽʜʭʦʜʽʚ ʜʦ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʠʚʯʝʥʥʷ ʩʧʦʣʫʢ. ɸʚʪʦʨʠ 
ʧʽʜʨʫʯʥʠʢʫ ɸ. ʉʪʦʣʷʨ, ʄ. ʃʝʣʴʯʫʢ [7, 59ï71] ʨʦʟʛʣʷʜʘʶʪʴ ʩʧʦʯʘʪʢʫ 
ʢʦʤʙʽʥʘʮʽʾ ʪʘ ʨʦʟʤʽʱʝʥʥʷ ʙʝʟ ʧʦʚʪʦʨʝʥʴ, ʧʦʪʽʤ ʨʦʟʤʽʱʝʥʥʷ ʟ ʧʦʚʪʦʨʝʥʥʷʤʠ ʠ 
ʟʘʢʽʥʯʫʶʪʴ ʧʝʨʝʩʪʘʥʦʚʢʘʤʠ ʟ ʧʦʚʪʦʨʝʥʥʷʤʠ ʪʘ ʙʝʟ ʧʦʚʪʦʨʝʥʴ. ʋ ʧʽʜʨʫʯʥʠʢʫ 
ʅ. ɺʽʣʝʥʢʽʥʘ, ɸ. ʇʠʰʢʘʣʦ ʪʘ ɺ. ʈʦʞʜʝʩʪʚʝʥʩʢʦʾ [2, 45ï50] ʩʧʦʯʘʪʢʫ 
ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʨʦʟʤʽʱʝʥʥʷ ʙʝʟ ʧʦʚʪʦʨʝʥʴ ʪʘ ʟ ʧʦʚʪʦʨʝʥʥʷʤʠ, ʧʦʪʽʤ 
ʧʝʨʝʩʪʘʥʦʚʢʠ ʙʝʟ ʧʦʚʪʦʨʝʥʴ ʪʘ ʟʘ ʧʦʚʪʦʨʝʥʥʷʤʠ, ʢʦʤʙʽʥʘʮʽʾ ʙʝʟ ʧʦʚʪʦʨʝʥʴ. 
ɺ. ɹʦʨʦʚʠʢ, ʃ. ɺʠʚʘʣʴʥʶʢ, ʄ. ʄʫʨʘʯ [1, 43ï49] ʧʦʯʠʥʘʶʪʴ ʟ ʨʦʟʛʣʷʜʫ 
ʨʦʟʤʽʱʝʥʴ ʟ ʧʦʚʪʦʨʝʥʥʷʤʠ, ʧʝʨʝʩʪʘʥʦʚʦʢ ʙʝʟ ʧʦʚʪʦʨʝʥʴ, ʧʝʨʝʭʦʜʷʪʴ ʜʦ 
ʨʦʟʤʽʱʝʥʴ ʟ ʧʦʚʪʦʨʝʥʥʷʤʠ ʽ ʟʘʢʽʥʯʫʶʪʴ ʢʦʤʙʽʥʘʮʽʷʤʠ ʙʝʟ ʧʦʚʪʦʨʝʥʴ. 
ʂʦʤʙʽʥʘʮʽʾ ʟ ʧʦʚʪʦʨʝʥʥʷʤʠ ʥʝ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ ʮʠʭ ʧʽʜʨʫʯʥʠʢʘʭ ʟʦʚʩʽʤ. ʋ 
ʧʽʜʨʫʯʥʠʢʫ ʘʚʪʦʨʽʚ ʃ. ʉʪʦʡʣʦʚʦʾ, ɸ. ʇʠʰʢʘʣʦ [6, 95ï97] ʩʧʦʣʫʢʠ 
ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʽʥʜʫʢʪʠʚʥʦ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʜʘʯ ʫ ʧʘʨʘʛʨʘʬʽ 
çɼʝʷʢʽ ʟʘʜʘʯʽ, ʧʦʚ'ʷʟʘʥʽ ʟ ʜʝʢʘʨʪʦʚʠʤ ʜʦʙʫʪʢʦʤ ʩʢʽʥʯʝʥʥʠʭ ʤʥʦʞʠʥè, ʞʦʜʥʠʭ 
ʦʟʥʘʯʝʥʴ ʚʟʘʛʘʣʽ ʥʝ ʜʘʻʪʴʩʷ.  

ɺʚʘʞʘʻʤʦ, ʱʦ ʜʦʮʽʣʴʥʠʤ ʙʫʜʝ ʦʟʥʘʡʦʤʠʪʠ ʩʪʫʜʝʥʪʽʚ ʩʧʦʯʘʪʢʫ ʟʽ 
ʩʧʦʣʫʢʘʤʠ ʙʝʟ ʧʦʚʪʦʨʝʥʴ, ʘ ʧʦʪʽʤ ʟ ʧʦʚʪʦʨʝʥʥʷʤʠ. ɺʠʟʥʘʯʠʤʦ, ʚ ʷʢʽʡ 
ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʢʨʘʱʝ ʨʦʟʛʣʷʜʘʪʠ ʩʧʦʣʫʢʠ ʙʝʟ ʧʦʚʪʦʨʝʥʴ. ʆʟʥʘʯʝʥʥʷ 
ʢʦʤʙʽʥʘʮʽʡ ʪʘ ʨʦʟʤʽʱʝʥʴ ʚʽʜʧʦʚʽʜʥʦ ʷʢ ʧʽʜʤʥʦʞʠʥ ʪʘ ʚʧʦʨʷʜʢʦʚʘʥʠʭ 
ʧʽʜʤʥʦʞʠʥ ʜʝʷʢʦʾ ʩʢʽʥʯʝʥʥʦʾ ʤʥʦʞʠʥʠ ʜʘʶʪʴ ʧʽʜʩʪʘʚʫ ʜʣʷ ʚʠʩʥʦʚʢʫ: ʧʦʥʷʪʪʷ 
çʢʦʤʙʽʥʘʮʽʾè ʻ ʙʽʣʴʰ ʟʨʦʟʫʤʽʣʠʤ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʥʷʪʪʷ çʨʦʟʤʽʱʝʥʥʷè, 
ʪʘ ʡʦʛʦ ʩʣʽʜ ʚʚʦʜʠʪʠ ʨʘʥʽʰʝ ʧʦʥʷʪʪʷ çʨʦʟʤʽʱʝʥʥʷè. ɸʣʝ ʚʠʚʝʜʝʥʥʷ ʬʦʨʤʫʣʠ 
ʯʠʩʣʘ ʢʦʤʙʽʥʘʮʽʡ ʧʦʪʨʝʙʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʦʨʤʫʣʠ ʯʠʩʣʘ ʨʦʟʤʽʱʝʥʴ, ʪʦʙʪʦ 
ʨʦʟʤʽʱʝʥʥʷ ʩʣʽʜ ʚʚʦʜʠʪʠ ʨʘʥʽʰʝ ʧʦʥʷʪʪʷ çʢʦʤʙʽʥʘʮʽʾè. ʈʦʟʚôʷʟʘʪʠ ʮʝ 
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ʧʨʦʪʠʨʽʯʯʷ ʤʦʞʥʘ ʰʣʷʭʦʤ ʦʜʥʦʯʘʩʥʦʛʦ ʚʚʝʜʝʥʥʷ ʦʙʦʭ ʧʦʥʷʪʴ. ʉʪʚʦʨʶʶʪʴʩʷ 
ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʦʜʥʦʯʘʩʥʦʛʦ ʚʚʝʜʝʥʥʷ ʮʠʭ ʦʩʥʦʚʥʠʭ ʢʦʤʙʽʥʘʪʦʨʥʠʭ 
ʧʦʥʷʪʴ. ʉʧʦʯʘʪʢʫ ʩʪʫʜʝʥʪʘʤ ʧʨʦʧʦʥʫʶʪʴʩʷ ʚʥʫʪʨʽʰʥʴʦʤʦʜʝʣʴʥʽ 
ʢʦʤʙʽʥʘʪʦʨʥʽ ʟʘʚʜʘʥʥʷ ʚʽʜʥʦʩʥʦ ʟʘʜʘʥʦʾ ʩʢʽʥʯʝʥʥʦʾ ʤʥʦʞʠʥʠ. ʐʣʷʭʦʤ 
ʚʘʨʽʶʚʘʥʥʷ ʮʠʭ ʟʘʚʜʘʥʴ ʩʪʫʜʝʥʪʠ ʦʪʨʠʤʫʶʪʴ ʨʽʟʥʽ ʧʽʜʤʥʦʞʠʥʠ ʮʽʻʾ ʤʥʦʞʠʥʠ. 
ɿʘʜʘʯʘ ʚʠʢʣʘʜʘʯʘ ʚ ʪʦʤʫ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʟʽ ʩʪʫʜʝʥʪʘʤʠ ʩʧʽʣʴʥʽ ʡ ʨʽʟʥʽ 
ʚʣʘʩʪʠʚʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʧʽʜʤʥʦʞʠʥ ʽ ʚʽʜʦʢʨʝʤʠʪʠ ʟ ʤʥʦʞʠʥʠ ʟʘʛʘʣʴʥʠʭ 
ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʩʪʦʪʥʽ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʟʤʽʩʪ ʧʦʥʷʪʪʷ. 

ʇʨʠʢʣʘʜʘʤʠ ʪʘʢʠʭ ʟʘʚʜʘʥʴ ʤʦʞʫʪʴ ʙʫʪʠ ʪʘʢʽ: 
1. ʉʢʽʣʴʢʦʤʘ ʩʧʦʩʦʙʘʤʠ ʤʦʞʥʘ ʤʦʞʥʘ ʚ ʛʨʫʧʽ ʟ 20 ʩʪʫʜʝʥʪʽʚ 

ʚʠʙʨʘʪʠ ʩʪʘʨʦʩʪʫ ʪʘ ʡʦʛʦ ʟʘʩʪʫʧʥʠʢʘ? 
2. ʉʢʽʣʴʢʦʤʘ ʩʧʦʩʦʙʘʤʠ ʤʦʞʥʘ ʚ ʛʨʫʧʽ ʟ 20 ʩʪʫʜʝʥʪʽʚ ʚʠʙʨʘʪʠ ʜʚʦʭ 

ʯʝʨʛʦʚʠʭ? 
ʋʚʝʜʝʥʽ ʩʧʦʣʫʢʠ ʙʝʟ ʧʦʚʪʦʨʝʥʴ ʡ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʥʠʭ ʚʘʞʣʠʚʦ 

ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʨʘʟʦʤ ʟʽ ʩʪʫʜʝʥʪʘʤʠ ʩʢʣʘʜʘʻʪʴʩʷ 
ʢʣʘʩʠʬʽʢʘʮʽʡʥʘ ʩʭʝʤʘ (ʈʠʩ.1). 
 ʇʽʜʤʥʦʞʠʥʠ   
ʋʧʦʨʷʜʢʦʚʘʥʽ   ʅʝʚʧʦʨʷʜʢʦʚʘʥʽ  
ʈʦʟʤʽʱʝʥʥʷ ʙʝʟ 
ʧʦʚʪʦʨʝʥʴ 
ὃ  = Ȧ

 ɀ Ȧ
 

 ʂʦʤʙʽʥʘʮʽʾ ʙʝʟ ʧʦʚʪʦʨʝʥʴ 
ὅ  = Ȧ

 ɀ Ȧ Ȧ
 

    
ʇʝʨʝʩʪʘʥʦʚʢʠ  
ʈn = n! 

 ɺʣʘʩʪʠʚʦʩʪʽ 
Cn
k=Cn

nī k
 

×
k=0

n

C n
k= 2n

 
Cn
k=Cnī1

k +Cnī 1
kī1

 
ʈʠʩ. 1. ʂʣʘʩʠʬʽʢʘʮʽʡʥʘ ʩʭʝʤʘ 

ʇʽʩʣʷ ʚʠʚʯʝʥʥʷ ʩʧʦʣʫʢ ʙʝʟ ʧʦʚʪʦʨʝʥʴ ʤʦʞʥʘ ʨʦʟʛʣʷʥʫʪʠ ʚʣʘʩʪʠʚʦʩʪʽ 
ʢʦʤʙʽʥʘʮʽʡ ʙʝʟ ʧʦʚʪʦʨʝʥʴ. ʎʝ ʟʨʫʯʥʦ ʟʨʦʙʠʪʠ ʟʘ ʪʘʢʦʶ ʩʭʝʤʦʶ: 

1) ʫʤʦʚʘ ʪʝʢʩʪʦʚʦʾ ʟʘʜʘʯʽ ʧʝʨʝʢʣʘʜʘʻʪʴʩʷ ʥʘ ʤʦʚʫ ʢʦʤʙʽʥʘʪʦʨʠʢʠ ʚ 
ʣʝʢʩʠʮʽ ʪʝʦʨʽʾ ʤʥʦʞʠʥ;  

2) ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʧʨʠʚʦʜʠʪʴ ʩʪʫʜʝʥʪʽʚ ʜʦ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʚʣʘʩʪʠʚʦʩʪʽ; 
3) ʧʨʦʚʦʜʷʪʴʩʷ ʘʥʘʣʦʛʽʯʥʽ ʤʽʨʢʫʚʘʥʥʷ ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ ʚʠʧʘʜʢʫ, 

ʬʦʨʤʫʣʶʻʪʴʩʷ ʛʽʧʦʪʝʟʘ, ʱʦ ʚʠʨʘʞʘʻ ʚʽʜʧʦʚʽʜʥʫ ʚʣʘʩʪʠʚʽʩʪʴ ʜʣʷ ʙʫʜʴ-ʷʢʠʭ 
ʮʽʣʠʭ k, n (0  k  n); 

4) ʟʜʽʡʩʥʶʻʪʴʩʷ ʬʦʨʤʘʣʴʥʝ ʜʦʚʝʜʝʥʥʷ ʛʽʧʦʪʝʟʠ; 
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5) ʩʪʫʜʝʥʪʘʤ ʧʨʦʧʦʥʫʶʪʴʩʷ ʚʧʨʘʚʠ, ʧʦʚôʷʟʘʥʽ ʟ ʚʣʘʩʪʠʚʽʩʪʶ, ʱʦ 
ʚʠʚʯʘʻʪʴʩʷ; 

6) ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʚʯʝʥʦʾ ʚʣʘʩʪʠʚʦʩʪʽ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ 
ʩʶʞʝʪʥʠʭ ʢʦʤʙʽʥʘʪʦʨʥʠʭ ʟʘʜʘʯ. 

ʉʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ, ʱʦ, ʦʩʢʽʣʴʢʠ ʻ ʨʦʟʤʽʱʝʥʥʷ ʡ ʢʦʤʙʽʥʘʮʽʾ ʙʝʟ 
ʧʦʚʪʦʨʝʥʴ, ʪʦ ʻ ʡ ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʢʦʤʙʽʥʘʮʽʾ ʟ ʧʦʚʪʦʨʝʥʥʷʤʠ. ʊʠʤ ʙʽʣʴʰʝ, 
ʱʦ ʩʪʫʜʝʥʪʠ ʨʘʥʽʰʝ ʥʝʦʜʥʦʨʘʟʦʚʦ ʟʫʩʪʨʽʯʘʣʠʩʷ ʟ ʾʭ ʧʨʠʢʣʘʜʘʤʠ: ʪʝʣʝʬʦʥʥʽ 
ʥʦʤʝʨʠ, ʜʝʩʷʪʢʦʚʽ ʟʘʧʠʩʠ ʯʠʩʝʣ, ʥʘʙʦʨʠ ʣʠʩʪʽʚʦʢ, ʦʣʽʚʮʽʚ, ʩʣʦʚʘ ï 
ʩʫʢʫʧʥʽʩʪʴ ʙʫʢʚ ʫʢʨʘʾʥʩʴʢʦʛʦ ʘʣʬʘʚʽʪʫ, ʤʥʦʞʠʥʠ ʟʥʘʯʝʥʴ ʟʤʽʥʥʦʾ, ʱʦ ʻ 
ʨʦʟʚôʷʟʘʥʥʷʤ ʨʽʚʥʷʥʴ, ʥʝʨʽʚʥʦʩʪʝʡ ʪʦʱʦ. ɸʥʘʣʦʛʽʯʥʦ ʩʪʚʦʨʶʻʪʴʩʷ 
ʢʣʘʩʠʬʽʢʘʮʽʡʥʘ ʩʭʝʤʘ ʚʞʝ ʜʣʷ ʩʧʦʣʫʢ ʟ ʧʦʚʪʦʨʝʥʥʷʤʠ. ʊʘʢʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 
ʚʠʚʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʢʦʤʙʽʥʘʪʦʨʥʠʭ ʩʧʦʣʫʢ ʟʘʙʝʟʧʝʯʫʻ ʥʘʩʪʫʧʥʽʩʪʴ 
ʰʢʽʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʢʦʤʙʽʥʘʪʦʨʠʢʠ. 

ʆʩʥʦʚʥʘ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʢʦʤʙʽʥʘʪʦʨʥʠʭ ʧʦʥʷʪʴ ʪʘ ʨʦʟʚʠʪʢʫ 
ʤʠʩʣʝʥʥʷ ʥʘʣʝʞʠʪʴ ʩʠʩʪʝʤʽ ʟʘʚʜʘʥʴ. ɺʘʞʣʠʚʦ, ʱʦʙ ʩʪʫʜʝʥʪʠ ʤʦʛʣʠ 
ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʦʩʥʦʚʥʽ ʢʦʤʙʽʥʘʪʦʨʥʽ ʧʦʥʷʪʪʷ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ 
ʩʶʞʝʪʥʠʭ ʟʘʜʘʯ. ʇʨʦʮʝʩ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʧʦʙʫʜʦʚʠ ʜʠʩʢʨʝʪʥʦʾ 
ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʛʣʷʥʫʪʠʭ ʧʦʥʷʪʴ. ʇʨʠ ʮʴʦʤʫ 
ʬʦʨʤʫʣʶʻʪʴʩʷ ʥʦʚʘ ʤʘʪʝʤʘʪʠʯʥʘ ʟʘʜʘʯʘ ʤʦʚʦʶ ʢʦʤʙʽʥʘʪʦʨʠʢʠ. ʎʝʡ ʝʪʘʧ 
ʧʦʪʨʝʙʫʻ ʚʽʜ ʩʪʫʜʝʥʪʽʚ ʧʦʚʪʦʨʥʦʛʦ ʘʙʩʪʨʘʛʫʚʘʥʥʷ, ʪʦʤʫ ʧʽʜ ʯʘʩ ʧʦʙʫʜʦʚʠ 
ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʨʝʘʣʴʥʦʾ ʟʘʜʘʯʽ ʯʘʩʪʦ ʚʠʥʠʢʘʶʪʴ ʪʨʫʜʥʦʱʽ, ʧʦʚôʷʟʘʥʽ 
ʟ ʫʩʪʘʥʦʚʣʝʥʥʷʤ ʪʠʧʫ ʧʽʜʤʥʦʞʠʥ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʜʘʥʽʡ ʟʘʜʘʯʽ. ʉʘʤʝ ʥʘ 
ʮʴʦʤʫ ʝʪʘʧʽ ʩʪʫʜʝʥʪʠ ʨʦʙʣʷʪʴ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʧʦʤʠʣʦʢ, ʦʩʢʽʣʴʢʠ 
ʬʦʨʤʫʚʘʥʥʷ ʜʽʾ ʧʽʜʚʝʜʝʥʥʷ ʧʽʜ ʧʦʥʷʪʪʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʠʧʘʜʢʦʚʦ, ʟ ʯʠʤ 
ʙʘʛʘʪʦ ʩʪʫʜʝʥʪʽʚ ʥʝ ʤʦʞʫʪʴ ʫʧʦʨʘʪʠʩʴ. ɿʘʧʦʙʽʛʘʥʥʶ ʪʘʢʠʭ ʧʦʤʠʣʦʢ 
ʜʦʧʦʤʘʛʘʻ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʚʧʨʘʚ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʢʦʥʘʥʥʷ ʜʽʡ 
ʧʽʜʚʝʜʝʥʥʷ ʧʽʜ ʧʦʥʷʪʪʷ. ʋ ʧʨʦʮʝʩʽ ʾʭ ʚʠʢʦʥʘʥʥʷ, ʧʦ-ʧʝʨʰʝ, ʧʨʦʭʦʜʠʪʴ 
ʙʽʣʴʰ ʛʣʠʙʦʢʝ ʟʘʩʚʦʻʥʥʷ ʧʦʥʷʪʴ, ʧʦ-ʜʨʫʛʝ, ʩʪʫʜʝʥʪʠ ʥʘʚʯʘʶʪʴʩʷ 
ʤʦʜʝʣʶʚʘʥʥʶ ʢʦʥʢʨʝʪʥʠʭ ʩʠʪʫʘʮʽʡ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʧʨʦʧʦʥʫʻʪʴʩʷ ʩʝʨʽʷ 
ʟʘʜʘʯ, ʧʦʚôʷʟʘʥʠʭ ʟ ʨʽʟʥʠʤʠ ʢʦʤʙʽʥʘʪʦʨʥʠʤʠ ʧʦʥʷʪʪʷʤʠ, ʦʟʥʘʯʝʥʥʷ ʷʢʠʭ 
ʚʽʜʦʤʦ ʩʪʫʜʝʥʪʘʤ. ɿʘʜʘʯʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʧʝʨʝʢʣʘʩʪʠ ʾʭ ʫʤʦʚʠ ʤʦʚʦʶ 
ʢʦʤʙʽʥʘʪʦʨʠʢʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʫ ʤʦʜʝʣʴ. 

ɿʘʫʚʘʞʠʤʦ ʱʝ, ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʽʜʛʦʪʦʚʢʠ ʩʧʝʮʽʘʣʽʩʪʽʚ ʚʘʞʣʠʚʦ 
ʚʠʷʚʠʪʠ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚ'ʷʟʢʠ ʪʘ ʾʭ ʧʨʦʬʝʩʽʡʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʧʨʠ ʚʠʙʦʨʽ 
ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ. ʄʽʞʧʨʝʜʤʝʪʥʽ ʟʚ'ʷʟʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 
ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ, ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ ʫ ʧʝʚʥʽʡ ʩʠʩʪʝʤʽ, ʩʧʨʠʷʶʪʴ 
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ʘʢʪʠʚʽʟʘʮʽʾ ʨʦʟʫʤʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʝʨʝʥʝʩʝʥʥʶ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʥʘ 
ʧʨʘʢʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ. 

ɺʠʩʥʦʚʢʠ. ʅʘʚʯʘʥʥʷ ʢʦʤʙʽʥʘʪʦʨʠʢʠ ʟ ʤʘʡʙʫʪʥʽʤʠ ʚʯʠʪʝʣʷʤʠ 
ʧʦʯʘʪʢʦʚʠʭ ʢʣʘʩʽʚ ʤʘʻ ʥʝʚʠʯʝʨʧʥʠʡ ʚʠʭʦʚʥʠʡ ʽ ʨʦʟʚʠʚʘʶʯʠʡ ʧʦʪʝʥʮʽʘʣ, 
ʘʣʝ ʟʘʭʦʚʘʥʠʡ ʚʽʥ ʥʝ ʚ ʛʦʪʦʚʠʭ ʘʣʛʦʨʠʪʤʘʭ, ʪʝʦʨʝʤʘʭ ʽ ʬʦʨʤʫʣʘʭ, ʘ ʚ 
ʟʘʜʘʯʥʦʤʫ ʬʦʥʜʽ. ʊʽʣʴʢʠ ʜʦʮʽʣʴʥʦ ʜʽʙʨʘʥʽ ʟʘʜʘʯʽ ʩʧʨʦʤʦʞʥʽ ʨʦʟʙʫʜʠʪʠ ʪʘ 
ʧʽʜʪʨʠʤʫʚʘʪʠ ʤʠʩʣʝʥʥʷ ʩʪʫʜʝʥʪʘ ʥʘ ʤʦʙʽʣʽʟʘʮʽʡʥʦ-ʜʽʷʣʴʥʽʩʥʦʤʫ ʨʽʚʥʽ.  
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ʈɽɿʖʄɽ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʦʙʣʝʤʝ ʨʘʟʚʠʪʠʷ ʢʦʤʙʠʥʘʪʦʨʥʦʛʦ ʤʳʰʣʝʥʠʷ ʫ ʙʫʜʫʱʠʭ 
ʫʯʠʪʝʣʝʡ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ. ʈʘʩʢʨʳʚʘʶʪʩʷ 
ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʧʨʝʜʝʣʝʥʠʷʤ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʟʫʯʝʥʠʷ ʦʩʥʦʚʥʳʭ 
ʢʦʤʙʠʥʘʪʦʨʥʳʭ ʧʦʥʷʪʠʡ. ɺʥʠʤʘʥʠʝ ʘʢʮʝʥʪʠʨʫʝʪʩʷ ʥʘ ʦʩʦʙʝʥʥʦʩʪʷʭ ʨʘʟʚʠʪʠʷ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʘʯʝʩʪʚ ʤʳʰʣʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʯʠʪʝʣʴ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ, ʢʦʤʙʠʥʘʪʦʨʥʦʝ ʤʳʰʣʝʥʠʝ, 
ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ. 

SUMMARY 
Article is devoted to the development of combinatorial thinking of the future teachers 

of the primary school in the process of learning mathematics. Different approaches to 
definitions and consistency of learning the basic combinatorial concepts are described in the 
article. Attention is focused on the peculiarities of development of the qualities of thinking.  

Key words: teacher of initial classes, combinatorial thought, a process of studies is a 
mathematician. 
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ʋɼʂ 378.09  
ʅ. ʉ. ɹʦʨʦʟʝʥʝʮʴ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  
 

ʈɽɸʃɯɿɸʎɯʗ ʇʈʀʂʃɸɼʅʆɰ ʉʇʈʗʄʆɺɸʅʆʉʊɯ 
ʂʋʈʉʋ ɺʀʑʆɰ ʄɸʊɽʄɸʊʀʂʀ ʇʈʀ ʅɸɺʏɸʅʅɯ ʉʊʋɼɽʅʊɯɺ 

ɸɻʈɸʈʅʀʍ ʋʅɯɺɽʈʉʀʊɽʊɯɺ ɽʃɽʄɽʅʊɸʄ ʄɸʊɽʄɸʊʀʏʅʆɰ 
ʉʊɸʊʀʉʊʀʂʀ 

 
ʋ ʩʪʘʪʪʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʪʘ ʧʦʢʘʟʘʥʦ ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʠʢʣʘʜʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʢʫʨʩʫ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʧʨʠ ʥʘʚʯʘʥʥʽ ʩʪʫʜʝʥʪʽʚ ʘʛʨʘʨʥʠʭ 
ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʥʘ ʧʨʠʢʣʘʜʽ ʚʠʚʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʪʘ ʥʘʚʝʜʝʥʽ 
ʜʝʢʽʣʴʢʘ ʧʨʠʢʣʘʜʽʚ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʪʘ ʾʭ ʨʦʟʚôʷʟʘʥʥʷ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʠʢʣʘʜʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ, ʤʘʪʝʤʘʪʠʯʥʘ ʩʪʘʪʠʩʪʠʢʘ, 
ʧʨʠʢʣʘʜʥʘ ʟʘʜʘʯʘ, ʩʪʫʜʝʥʪʠ-ʘʛʨʘʨʽʾ. 

 
ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʽʜʛʦʪʦʚʢʘ ʚʠʩʦʢʦʦʩʚʽʯʝʥʠʭ ʢʘʜʨʽʚ, ʚʽʜ 

ʟʥʘʥʴ ʽ ʫʤʽʥʴ ʷʢʠʭ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʷʢ ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ 
ʥʘʰʦʾ ʢʨʘʾʥʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʾʾ ʩʪʘʪʫʩʫ ʚ ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʧʨʦʩʪʦʨʽ, ʪʘʢ ʽ 
ʚʣʘʩʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ 
ʤʽʞʥʘʨʦʜʥʦʤʫ, ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʢʦʣʝʢʪʠʚʘʤʠ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ 
ʥʦʚʽ ʚʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʬʘʭʦʚʦʾ ʦʩʚʽʪʠ. ʗʢʽʩʪʴ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʷʢ ʟʘʟʥʘʯʝʥʦ ʫ 
ɿʘʢʦʥʽ ʋʢʨʘʾʥʠ çʇʨʦ ʚʠʱʫ ʦʩʚʽʪʫè, ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʷʢʦʩʪʝʡ ʦʩʦʙʠ, ʱʦ 
ʚʽʜʦʙʨʘʞʘʻ ʾʾ ʧʨʦʬʝʩʽʡʥʫ ʛʦʪʦʚʥʽʩʪʴ, ʮʽʥʥʽʩʥʫ ʦʨʽʻʥʪʘʮʽʶ, ʩʦʮʽʘʣʴʥʫ 
ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʽ ʟʫʤʦʚʣʶʻ ʟʜʘʪʥʽʩʪʴ ʟʘʜʦʚʦʣʴʥʷʪʠ ʷʢ ʦʩʦʙʠʩʪʽ ʜʫʭʦʚʥʽ ʽ 
ʤʘʪʝʨʽʘʣʴʥʽ ʧʦʪʨʝʙʠ, ʪʘʢ ʽ ʧʦʪʨʝʙʠ ʩʫʩʧʽʣʴʩʪʚʘ.  

ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ 
ʬʘʭʽʚʮʽʚ ʫ ʥʦʚʠʭ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʘʛʨʘʨʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʚʠʤʘʛʘʶʪʴ 
ˇʨʫʥʪʦʚʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ʉʫʯʘʩʥʦʛʦ ʬʘʭʽʚʮʷ-ʘʛʨʘʨʽʷ ʥʝ 
ʤʦʞʣʠʚʦ ʫʷʚʠʪʠ ʙʝʟ ʦʚʦʣʦʜʽʥʥʷ ʥʠʤ ʟʥʘʥʥʷʤʠ ʚ ʛʘʣʫʟʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 
ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʙʝʟ 
ʫʤʽʥʥʷ ʫʟʘʛʘʣʴʥʶʚʘʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʘʥʘʣʽʟʫʚʘʪʠ ʷʚʠʱʘ, ʧʨʠʡʤʘʪʠ 
ʚʠʚʘʞʝʥʽ ʨʽʰʝʥʥʷ. ʄʘʪʝʤʘʪʠʢʘ ʚʚʽʡʰʣʘ ʚ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʷʢ 
ʜʞʝʨʝʣʦ ʥʝʦʙʭʽʜʥʦʛʦ ʘʧʘʨʘʪʫ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʙʣʝʤ, 
ʦʜʥʠʤ ʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʯʠʥʥʠʢʽʚ ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 
ʤʘʡʙʫʪʥʴʦʛʦ ʘʛʨʘʨʽʷ ʻ ʷʢʽʩʥʘ ʧʽʜʛʦʪʦʚʢʘ ʟ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʽ 
ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. ʄʘʪʝʤʘʪʠʢʘ ʥʝʦʙʭʽʜʥʘ ʪʘʢʦʞ ʜʣʷ ʫʩʧʽʰʥʦʛʦ 
ʟʘʩʚʦʻʥʥʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʪʘ ʧʨʦʬʝʩʽʡʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʜʠʩʮʠʧʣʽʥ. ʋʩʝ 
ʮʝ ʟʥʘʯʥʦ ʧʽʜʩʠʣʶʻ ʟʥʘʯʫʱʽʩʪʴ ʧʨʠʢʣʘʜʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʢʫʨʩʫ 
ʤʘʪʝʤʘʪʠʢʠ ʧʨʠ ʥʘʚʯʘʥʥʽ ʩʪʫʜʝʥʪʽʚ ʘʛʨʘʨʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ. 

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʦʙʣʝʤʘ ʧʨʠʢʣʘʜʥʦʾ 
ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʤʘʪʝʤʘʪʠʢʠ ʻ ʦʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʥʘʫʢʦʚʮʽʚ, ʤʝʪʦʜʠʩʪʽʚ, 
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ʧʝʜʘʛʦʛʽʚ. ʎʽʡ ʧʨʦʙʣʝʤʽ ʧʨʠʜʽʣʷʣʠ ʫʚʘʛʫ ʧʨʦʚʽʜʥʽ ʤʝʪʦʜʠʩʪʠ ʪʘ ʥʘʫʢʦʚʮʽ 
ʇ.ʊ ɸʧʘʥʘʩʦʚ, ʄ.ʄ. ɸʰʫʨʦʚ, ɻ.ʇ. ɹʝʚʟ, ʄ.ɯ. ɹʫʨʜʘ, ʄ.ɯ. ɾʘʣʜʘʢ, 
ʄ.ʗ. ɯʛʥʘʪʝʥʢʦ, ʖ.ʄ.ʂʦʣʷʛʽʥ, ɺ.ɺ.ʇʽʢʘʥ, ʄ.ɺ. ʇʨʘʮʴʦʚʠʪʠʡ, ɿ.ɯ. ʉʣʻʧʢʘʥʴ, 
ɯ.ʌ. ʊʝʩʣʝʥʢʦ, ʄ.ʖ. ʊʝʨʝʰʠʥ, ɺ.ɺ. ʌʽʨʩʦʚ, ɺ.ʆ. ʐʚʝʮʴ, ʄ.ɯ. ʐʢʽʣʴ ʪʘ ʽʥ.  

ʄʝʪʘ ʩʪʘʪʪʽ: ʦʙˇʨʫʥʪʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʪʘ ʧʦʢʘʟʘʪʠ ʤʦʞʣʠʚʽʩʪʴ 
ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʢʣʘʜʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʢʫʨʩʫ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʧʨʠ ʥʘʚʯʘʥʥʽ 
ʩʪʫʜʝʥʪʽʚ ʘʛʨʘʨʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʝʣʝʤʝʥʪʘʤ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʉʫʪʴ ʧʨʠʢʣʘʜʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ 
ʤʘʪʝʤʘʪʠʢʠ ʧʦʣʷʛʘʻ ʫ ʟʜʽʡʩʥʝʥʥʽ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʟʤʽʩʪʦʚʦʛʦ ʽ 
ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ ʟʚôʷʟʢʫ ʮʴʦʛʦ ʢʫʨʩʫ ʟ ʧʨʘʢʪʠʢʦʶ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʚʚʝʜʝʥʥʷ 
ʚ ʥʴʦʛʦ ʩʧʝʮʠʬʽʯʥʠʭ ʚʽʜʦʤʦʩʪʝʡ, ʷʢʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 
ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʙʣʝʤ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ. ʇʽʜ ʧʨʠʢʣʘʜʥʠʤʠ 
ʟʘʜʘʯʘʤʠ ʨʦʟʫʤʽʶʪʴ ʟʘʜʘʯʽ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʦʟʘ ʤʝʞʘʤʠ ʤʘʪʝʤʘʪʠʢʠ ʚ 
ʮʽʣʦʤʫ ʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʟʦʢʨʝʤʘ, ʘʣʝ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʷʢʠʭ 
ʧʦʪʨʝʙʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ. 

ʆʨʽʻʥʪʦʚʘʥʽʩʪʴ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ ʥʘ ʤʘʡʙʫʪʥʶ ʧʨʘʢʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ 
ʫ ʚʫʟʘʭ ʧʝʨʝʜʙʘʯʘʻ ʦʧʘʥʫʚʘʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʟʥʘʥʥʷʤʠ ʽ ʫʤʽʥʥʷʤʠ, ʷʢʽ 
ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʦʧʠʩʫ ʚʽʜʧʦʚʽʜʥʠʭ ʷʚʠʱ ʽ ʧʨʦʮʝʩʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ. ʇʨʠʢʣʘʜʥʝ ʩʧʨʷʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ 
ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʘʛʨʘʨʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ, ʷʢʽ ʤʘʶʪʴ 
ʨʦʟʛʣʷʜʘʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʩʪʘʪʠʩʪʠʢʫ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʚʠʚʯʝʥʥʷ ʚ 
ʤʘʡʙʫʪʥʴʦʤʫ ʥʦʚʠʭ ʬʘʭʦʚʠʭ ʜʠʩʮʠʧʣʽʥ. ʈʦʟʰʠʨʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʦʙʦʚôʷʟʢʦʚʠʤʠ ʧʨʝʜʤʝʪʘʤʠ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ 
ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʩʧʝʮʽʘʣʴʥʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ ʚ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʪʘʢʦʞ 
ʚʽʜʽʛʨʘʶʪʴ ʚʝʣʠʢʫ ʨʦʣʴ. ʊʦʤʫ ʟʥʘʥʥʷ ʟ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ, ʥʘ ʥʘʰʫ 
ʜʫʤʢʫ, ʤʘʶʪʴ ʥʦʩʠʪʠ ʙʽʣʴʰ ʧʨʠʢʣʘʜʥʠʡ ʭʘʨʘʢʪʝʨ. 

ɿʘʛʘʣʴʥʦʚʽʜʦʤʦ, ʱʦ ʬʦʨʤʫʣʶʚʘʥʥʷ ʫʤʦʚʠ ʧʨʠʢʣʘʜʥʦʾ ʟʘʜʘʯʽ ʪʘ ʾʾ 
ʨʦʟʚôʷʟʫʚʘʥʥʷ ʤʘʶʪʴ ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ ʪʘʢʽ ʝʪʘʧʠ:  

1) ʬʦʨʤʫʣʶʚʘʥʥʷ ʟʘʜʘʯʽ;  
2) ʧʦʩʪʘʥʦʚʢʘ ʟʘʛʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ; 
3) ʧʝʨʝʢʣʘʜ ʫʤʦʚʠ ʟʘʜʘʯʽ ʥʘ ʤʦʚʫ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ; 
4) ʩʢʣʘʜʘʥʥʷ ʧʣʘʥʫ ʾʾ ʨʦʟʚôʷʟʘʥʥʷ; 
5) ʚʠʩʫʥʝʥʥʷ ʧʨʠʧʫʱʝʥʴ, ʛʽʧʦʪʝʟ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ; 
6) ʩʢʣʘʜʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ; 
7) ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʚ ʪʝʨʤʽʥʘʭ ʤʦʜʝʣʽ; 
8) ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʦʪʨʠʤʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ; 
9) ʡʦʛʦ ʧʝʨʝʚʽʨʢʘ ʽ ʬʦʨʤʫʣʶʚʘʥʥʷ ʥʦʚʠʭ ʚʠʩʥʦʚʢʽʚ ʪʘ ʫʟʘʛʘʣʴʥʝʥʴ; 




