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ȗȎȞ ȳȷ. ȗ.ȍ. Ȗȹȷȹȸȹȼȹȭȫ 

˨ͦ͊͒͟͡ ͤ͊ ͔͍͔́ͦͪ͗ͫͭͤͤͦͣ ͔͙͙͊ͫ͒͊ͤ͘, 
͍ͨͦͫΎ΅͔ͤͤͦͣ Ό͙͔͋͡Ό ˸̊̏ ˸˥̂ ͙Φͣ ˸ΦˤΦ 

˶͍ͦͣͦͤͦͫͦ͊Σ нп ͔͊ͨͪ͡Ύ нлмп ͎Φ 

Șȫȷ ð 10 ȶȰȽ! 
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˿͍͙͔͔͒ͭ͡Έ͍ͫͭͦ ͦ ͔͙͙ͪͦ͗͒ͤ 
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ȗȎȞ ȳȷ. ȗ.ȍ. Ȗȹȷȹȸȹȼȹȭȫ 

șȽɁɆ-ȹȼȸȹȭȫȽȰȶȳ: ɁȰȶɇ ȺȻȹȰȵȽȫ 

ζ˹͊΄ ͨ͊ͤ͡ τ ͫ ͔͒͊ͭ͡Έ Ήͭͯ ΄ͦͯ͟͡ ͍͔͒ͯ΅͔͚ ͔ͤ 
ͭͦ͡Έͦ͟ ͯ ͤ͊ͫ ͍ ͔ͫͭͪ͊ͤΣ ͤͦ ͙ ͍ ͙͔ͣͪη 
ό͊͊͒͟Φ ˤΦˢΦ ˿͍͙͊͒ͦͤ;͙͚ύ 

          
 
 ζ˸ ͍ͦͫͦͫ͊͟͟Ύ ΄ͦ͊͟͡ Ή͙͙ͦͤͦͣ͟͟ ˸˥̂ ς Ήͭͦ ͦ;͔ͤΈ 
ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ·͚Σ ͙͔ͫͫͭͣͤ·͚ ͙ ͎͙͚ͯ͋ͦ͟͡ 
ͨͦ͒ͻͦ͒ ͟ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤͦͣͯ Ή͙ͦͤͦͣ͟;͔ͫͦͣͯ͟ 
͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΌΦ ͍͔͔̂ͪͤΣ ;ͭͦ ͍·͙͙ͨͯͫͤ͟͟ ˸̊̏ ͋ͯ͒ͯͭ 
͍͔͍ͦͫͭͪ͋ͦ͊ͤ· ͪ·ͤͦͣ͟ ς ͙  ͎͍ͦͫͯ͒͊ͪͫͭͯΣ ͙ 
͙͍ͦͪͨͦͪ͊ͭͤͦͣͯ͟ ͔ͫͭͦͪͯ͟ ͔͚ͫ;͊ͫ ͤͯ͗ͤ· ͙͔ͭ͊͟ 
͔ͫͨͼ͙͙͊ͫͭ͡·η  
ό˻ΦˤΦ ˨͔͙ͪͨ͊ͫ͊͟ύ 



ȗȹȼȵȹȭȼȵȫɊ Ƀȵȹȶȫ Ɉȵȹȸȹȷȳȵȳ  

ȗȎȞ ȳȷ. ȗ.ȍ. Ȗȹȷȹȸȹȼȹȭȫ 

șȬɄȳȴ ȲȫȷɆȼȰȶ 

Å˻͋Ά͔͙͔͙͔͒ͤͤ ͔ͨͦͭͤͼ͙͍͊ͦ͡ 
˸͍͎ͦͫͦͫͦͦ͟͟ ͙͍͔͙͔ͯͤͪͫͭͭ͊ ͙ 
ͨͪͦͺ͙͡Έͤ·ͻ ͙͙͍ͤͫͭͭͯͭͦ ˾͙͚͚ͦͫͫͫͦ͟ 
͔͙͙͊͊͒ͣ͟ ͤ͊ͯ͟ 
Åˢ͙͍͔ͭͤͦ͟ ͙͍͔ͨͪ͡;͔͙͔ͤ ͟ 
͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤͦͣͯ ͨͪͦͼ͔ͫͫͯ ͍͔͒ͯ΅͙ͻ 
͙ͤͦͫͭͪ͊ͤͤ·ͻ ͯ;͔ͤ·ͻ-Ή͙͍ͦͤͦͣͫͭͦ͟ 
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șȻȳȮȳȸȫȶɇȸȫɊ ȹȻȮȫȸȳȲȫɁȳȹȸȸȹ-

ȿȳȸȫȸȼȹȭȫɊ ȷȹȯȰȶɇ 

Å ˻͔͔͋ͦͫͦ͋ͤͤͦ͡ ͔͔͙͔ͨͦ͒ͪ͊͒ͤ͘͡ ˸˥̂ 
Å ˻͍͙͔ͭͫͯͭͫͭ ͋Ό͔͎͒͗ͭͤͦͦ ͺ͙͙͍͙ͤ͊ͤͫͪͦ͊ͤΎ 
Å ˮͫͭͦ;͙͙ͤ͟ ͔͍ͫͪ͒ͫͭΥ 
Å ˽͊ͭ͊͡ ͊͘ ͦ͋ͯ;͔͙͔ͤ 

Å ˽͔͍͔͙͔ͪ͒ͦͫͭ͊ͤ͡ ͙͔͒ͦͨͦͤͭ͡͡Έͤ·ͻ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ 
͎ͯͫͯ͡Σ ͎ͪ͊ͤͭ· ͤ͊ ͤ͊ͯ;ͤ·͔ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ 

Å ˿ͨͦͤͫͦͪͫ͊͟Ύ ͔ͨͦ͒͒ͪ͗͊͟ ό͊͟͟ ̊ͦ͟͡·Σ ͭ͊͟ ͙ ͔͍ͫͭͯ͒ͤͭͦύ 
Å ˴ͦͣͨ͊ͭͤ͟·͚ ΄ͭ͊ͭ 
Å ˽͙͍͔ͪ͡;͔͙͔ͤ ͍͚ͦͫͤͦͤͦ ;͙͊ͫͭ ͨͪͦͺ͔ͫͫͦͪͫͦ͟-
͔͍͔ͨͪͨͦ͒͊͊ͭ͡Έ͎ͫͦͦ͟ ͍ͫͦͫͭ͊͊ ͤ͊ ͎͍͚͒ͦͦͦͪͤͦ ͍͔ͦͫͤͦ 
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ȘȫɃȰ ȺȰȻȭȹȰ ȲȯȫȸȳȰ 

͎̅ͦͭͦͪ͊ͺ͙Ύ ͙͒͊ͤ͘Ύ ό͍ͦͫΈͣ͊Ύ ͍ͫͭͦͦ͊͡Ύ ˸˥̂ύ 
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 II .2. șȼȸȹȭȸɆȰ ȻȰȲȾȶɇȽȫȽɆ  

III . ȘȫɃȳ ȺȶȫȸɆ  



ȗȹȼȵȹȭȼȵȫɊ Ƀȵȹȶȫ Ɉȵȹȸȹȷȳȵȳ  
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ȗȫȽȰȻȳȫȶɇȸȹ-ȽȰɀȸȳɂȰȼȵȫɊ ȬȫȲȫ 

Å ˤ нллс ͎ͦ͒ͯ ̊ͦ͊͟͡ ͔͔͔ͨͪͻ͊͊͡ ͍ ͙͔͒͊ͤ͘Σ ͔ͪͦͤͫͭͪͯ͟͟ͼ͙Ύ ͎ͦͭͦͪͦͦ͟ ͙ 
͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤ ͍͔͔ͫͦͪͣͤͤ·͙ͣ ͔ͭͻ͙ͤ;͔͙͙ͫͣ͟ ͔͍͙ͫͪ͒ͫͭ͊ͣ ͦ͋ͯ;͔͙ͤΎΣ 
͔͔ͣ͋͡ΈΌ ͋·ͦ͡ ͨͪͦͺ͙͙͍ͤ͊ͤͫͪͦ͊ͤͦ ͙͔͚ͦͣͨ͊ͤ͟ ζˣ͍͊ͦ͘·͚ Ή͔͔ͣͤͭ͡η 

Å ˸ͦ΅ͤ·͚ ͔͍͔ͫͪͪͤ·͚ ͨ͊ͪ͟ 
Å ͔̉ͭ·͔ͪ ͦͣͨ͟ΈΌ͔ͭͪͤ·ͻ ͊ͫͫ͊͟͡Σ ͙ͦ͒ͤΣ ͙͘ ͦͭͦͪ͟·ͻ ͋·͡ ͙͍ͫͣͦͤͭͪͦ͊ͤ ͨͦ 
͎͔ͨͪͦͪ͊ͣͣ ͍͙͙ͪ͊ͭ͘Ύ ˸˥̂ ͙͔͙ͣͤ ˸ΦˤΦ ˶͍ͦͣͦͤͦͫͦ͊ ͍ нлмл ͎ͦ͒ͯ 

Å ˤͦ ͍ͫ ͔ͻ ͦͣͨ͟ΈΌ͔ͭͪͤ·ͻ ͊ͫͫ͊͟͡ͻ ͍͔ͯͫͭ͊ͤͦͤ͡· ͔ͫͨͼ͙͊͡Έͤ·͔Σ ͔͔ͤͪ͒ͦ͟ 
ͦ;͔ͤΈ ͎͙͔͒ͦͪͦ ͎ͨͪͦͪ͊ͣͣͤ·͔ ͔ͨ͊ͭ͟·   

Å ˶͔͟ͼ͙ͦͤͤ·͔ ͙͙͙͊ͯ͒ͭͦͪ ͍ͦ͋ͦͪͯ͒ͦ͊ͤ· ͔ͨͪͦ͟ͼ͙͚ͦͤͤͦ ͔ͭͻ͙͚ͤͦ͟ ͙ 
͍͙͙͍ͯͦͯͫ͊͘͟͡Ό΅͔͚ ͚͊ͨͨ͊ͪ͊ͭͯͪͦ 

Å ˤ͔ͫ ͔͟͡ͼ͙ͦͤͤ·͔ ͙͙͙͊ͯ͒ͭͦͪ ͙ ͦͣͨ͟ΈΌ͔ͭͪͤ·͔ ͊ͫͫ͟͡· ͍ͦ͋ͦͪͯ͒ͦ͊ͤ· 
͍·ͻͦ͒ͦͣ ͍ ˮ͔͔ͤͭͪͤͭ 

Å ˤ͔ͫ ͪ͊͋ͦ;͙͔ ͔ͣͫͭ͊ ͙͍ͫͦͭͪͯ͒ͤͦ͟ ͺ͊ͯ͟͡Έ͔ͭͭ͊ ͍ͦ͋ͦͪͯ͒ͦ͊ͤ· 
͔ͨͪͫͦͤ͊͡Έͤ·͙ͣ ͦͣͨ͟ΈΌ͔͙ͭͪ͊ͣ 

Å ˤ͔ ͖͒ͭͫΎ ͍͔͔͙͔ͤ͒ͪͤ ͙͔ͫͫͭͣ· Google Apps for Education ͒ ͡Ύ 
Ήͺͺ͔͙͍͎ͭͤͦͦ͟  ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͔͍ͫͭͯ͒ͤͭͦ ͫ ͨͪͦͺ͔ͫͫͦͪͫͦ͟-
͔͍͔ͨͪͨͦ͒͊͊ͭ͡Έ͙ͫͣ͟ ͍ͫͦͫͭ͊ͦͣ ͙ ͯ;͔͋ͤ·ͣ ͔ͦͭ͒ͦͣ͡ 
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șȽȵȻɆȽȳȰ ȸȹȭȹȮȹ ȲȯȫȸȳɊ (2006 Ȯ.) 
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ȚȻȹȿȰȼȼȹȻȼȵȹ-ȺȻȰȺȹȯȫȭȫȽȰȶɇȼȵȳȴ 

ȼȹȼȽȫȭ: ȹȬɄȳȰ ȼȭȰȯȰȸȳɊ 

˿͔͚;͊ͫ ͤ͊ ͺ͊ͯ͟͡Έ͔͔ͭͭ ͔ͨͪͨͦ͒͊ΌͭΥ 
Åр ͔͙͍͊͊͒ͣͦ͟͟ ˾ˢ˹ 
Åо ;͡Φ-ͦͪͪ͟Φ ˾ˢ˹ 
Å 14 ͨ ͙͎ͪ͊͡΄͔ͤͤ·ͻ ͨͪͦͺ͔͍ͫͫͦͪͦ  
Å 30 ͒ ͍ͦͭͦͪͦ͟ ͤ͊ͯ͟ 
Åпт ͙͍͊ͤ͒͒͊ͭͦ͟ ͤ͊ͯ͟ 
Åмф ͔͍͔͔͚ͨͪͨͦ͒͊͊ͭ͡ ͔͋͘ ͔͔͙ͫͭͨͤ 
ˮ͘ ͙ͤ ͻΥ 
Åно ͙ͫͦͭͪͯ͒ͤ͊͟ ͍ ΄͔ͭ͊ͭόмф҈ύ 
Åфр ;͔͍͔ͦ͟͡ ͪ͊͋ͦͭ͊Όͭ ͤ͊ ͎͍͚͒ͦͦͦͪͤͦ  
ͨͦ;͍͚͊ͫͦͦ ͍͔ͦͫͤͦ όум҈ύ 
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ȘȫɃȳ ȫȵȫȯȰȷȳȵȳ (1)  

ʀʚʘʥʪʝʨ 

ɺʠʢʪʦʨ 

ɺʠʢʪʦʨʦʚʠʯ, 

ʘʢʘʜʝʤʠʢ ʈɸʅ 

ɸʛʘʥʙʝʛʷʥ ɸʙʝʣ 

ɻʝʟʝʚʠʯ, 

ʘʢʘʜʝʤʠʢ ʈɸʅ 

ɸʡʚʘʟʷʥ ʉʝʨʛʝʡ 

ɸʨʪʝʤʴʝʚʠʯ, 

ʘʢʘʜʝʤʠʢ ʅɸʅ 

ɸʨʤʝʥʠʠ 

ɻʦʨʰʢʦʚ ʄʠʭʘʠʣ 

ʂʦʥʩʪʘʥʪʠʥʦʚʠʯ, 

ʘʢʘʜʝʤʠʢ ʈɸʅ 

ɹʦʛʦʤʦʣʦʚ ʆʣʝʛ 

ʊʠʤʦʬʝʝʚʠʯ, 

ʘʢʘʜʝʤʠʢ ʈɸʅ 
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ȘȫɃȳ ȫȵȫȯȰȷȳȵȳ (2) 

ʃʠʩʠʮʳʥ-ʉʚʝʪʣʘʥʦʚ 

ɸʥʜʨʝʡ 

ɻʝʥʥʘʜʴʝʚʠʯ, 

ʘʢʘʜʝʤʠʢ ʈɸʅ 

ʅʝʢʠʧʝʣʦʚ 

ɸʣʝʢʩʘʥʜʨ 

ɼʤʠʪʨʠʝʚʠʯ , 

ʘʢʘʜʝʤʠʢ ʈɸʅ 

ʇʦʣʪʝʨʦʚʠʯ 

ɺʠʢʪʦʨ 

ʄʝʝʨʦʚʠʯ , 

ʘʢʘʜʝʤʠʢ ʈɸʅ 

ʂʚʠʥʪ ɺʣʘʜʠʤʠʨ 

ʃʴʚʦʚʠʯ, 

ʠʥʦʩʪʨʘʥʥʳʡ ʯʣʝʥ 

ʈɸʅ 
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ȢȶȰȸɆ-ȵȹȻȻȰȼȺȹȸȯȰȸȽɆ țȋȘ ð ȺȻȹȿȰȼȼȹȻɆ 

ȗȹȼȵȹȭȼȵȹȴ ɃȵȹȶɆ Ɉȵȹȸȹȷȳȵȳ ȗȎȞ 

ʈʠʤʘʰʝʚʩʢʘʷ 

ʅʘʪʘʣʴʷ 

ʄʠʭʘʡʣʦʚʥʘ 

ɻʨʠʥʙʝʨʛ ʈʫʩʣʘʥ 

ʉʝʤʝʥʦʚʠʯ 

ʂʣʝʡʥʝʨ ɻʝʦʨʛʠʡ 

ɹʦʨʠʩʦʚʠʯ 

ɼʘʥʠʣʦʚ-

ɼʘʥʠʣʴʷʥ 

ɺʠʢʪʦʨ 

ʀʚʘʥʦʚʠʯ 

ʂʫʟʥʝʮʦʚ 

ɸʣʝʢʩʝʡ 

ɺʣʘʜʠʤʠʨʦʚʠʯ 
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ȚȻȳȮȶȫɃȰȸȸɆȰ ȺȻȹȿȰȼȼȹȻɆ (1) 

ɸʥʜʨʝʡ ɺ.ɹʘʞʘʥʦʚ ɼʞʝʡʤʩ ʂ. ɻʵʣʙʨʝʡʪ ɼʦʨʦʪʠ ɼʞ. ʈʦʟʝʥʙʝʨʛ ʄʘʡʢʣ ɼ. ʀʥʪʨʠʣʠʛʝʡʪʦʨ ɸʣʝʢʩʝʡ ʇ. ʂʠʨʝʝʚ 

ɻʞʝʛʦʞ ɺ. ʂʦʣʦʜʢʦ ɸʣʝʢʩʘʥʜʨ ʄ. ʃʠʙʤʘʥ ɸʣʝʢʩʘʥʜʨ ʄʝʣʴʥʠʢʦʚ ɹʦʨʠʩ ʃ. ʈʠʰʘʨ ɾʘʢ ʉʘʧʠʨ 
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ȚȻȳȮȶȫɃȰȸȸɆȰ ȺȻȹȿȰȼȼȹȻɆ (2) 

ʖʟʝʬ ʁ. ʋʛʨʘʩ ʈʦʙʝʨʪ ɹ. ʍ. ʍʘʫʟʚʘʣʴʜ 
ʁʦʭʘʥʘʥ ʐʘʭʤʫʨʦʚ ʗʥ ɸʨʪ ʐʦʣʪʝ 
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ȘȫɃ ɃȽȫȽȸɆȴ ȼȹȼȽȫȭ 

ˤ͔͎ͫͦ ͍ ΄͔ͭ͊ͭ ς пф ;͔͍͔ͦ͟͡Υ 
Å23 ;͔͡Φ - ˽ ˽˿ ό͙͘ ͙ͤͻ мл ;͔͡Φ ͤ͊ ѹ ͍͙ͫͭ͊͟Σ ͍ 
ͭͦͣ ;͙͔ͫ͡ р ͍͔ͤ΄͙ͤͻ ͍͔͙͔͔͚ͫͦͣͫͭͭ͡ύΤ 

Å15 ;͔͡Φ ς ͊ ͙͙͒ͣͤͫͭͪ͊ͼ͙ΎΤ 
Å8 ;͔͡Φ ς ͦ ͔ͭ͒͡ ͙͍͙ͨ͊ͤͪͦ͊ͤ͡Ύ ͙ 
͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͯ;͔͎͋ͤͦͦ ͨͪͦͼ͔ͫͫ͊Τ 

Å3 ;͔͡Φ ς ͦ ͔ͭ͒͡ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ 
͔ͭͻ͎͙͚ͤͦͦ͡ 
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ȗȎȞ ȳȷ. ȗ.ȍ. Ȗȹȷȹȸȹȼȹȭȫ 

ȋȯȷȳȸȳȼȽȻȫȽȳȭȸȹ-ȾȺȻȫȭȶȰȸɂȰȼȵȳȴ ȫȺȺȫȻȫȽ  
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ȕȫȿȰȯȻȫ ȹȬɄȰȴ ɈȵȹȸȹȷȳɂȰȼȵȹȴ 

ȽȰȹȻȳȳ 

Å ˴͊ͺ͔͒ͪ͊ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͎͍ͨͦ͒ͦͭͦͯ͟ ͔͍ͫͭͯ͒ͤͭͦ  ͙
͙͍͊ͫͨͪ͊ͤͭͦ ͨ ͦ ͍ͦͫͤͦͤ·ͣ Ή͙ͦͤͦͣ͟;͔͙ͫͣ͟ 
͙͒ͫͼ͙͙ͨͤ͊ͣ͡ 

Å ˹ ͊ ͔͋͊͘ ͊͟ͺ͔͒ͪ· ͎͙͍ͦͪ͊ͤͦ͊ͤ͘· ͤ͊ͯ;ͤ·͔ 
͔͙ͫͣͤ͊ͪ· ζ˸͙͍ͪͦ͊Ύ Ή͙ͦͤͦͣ͊͟͟η  ͙
ζ˸͊ͪͦ͟Ή͙ͦͤͦͣ͊͟͟η ͒͡Ύ ͍͍͋͊͊͊ͪͦ͟͡Σ 
ζ˾͔͎͙ͦͤ͊͡Έͤ͊Ύ Ή͙ͦͤͦͣ͊͟͟η  ͙ ζ͙̏ͦͤͦͣ͊͟͟ 
Ή͔͎͔͙͙ͤͪͭ͟η - ͒ ͡Ύ ͣ ͎͙͍͊ͫͭͪͦ  

Å  ʕ 2013 .͎ ͤ͊;͊͡ ͪ͊͋ͦͭͯ ͍͔ͫͦͣͫͭͤ·͚  ͫˮ͙ͤͫͭͭͯͭͦͣ 
Ή͙͙ͦͤͦͣ͟͟ ˾ˢ˹ ͤ͊ͯ;ͤ·͚ ͔͙ͫͣͤ͊ͪ ͒͡Ύ ͣͦͦ͒͡·ͻ 
ͯ;͔ͤ·ͻ ͨ ͦ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͣ Ή͙ͦͤͦͣ͟;͔͙ͫͣ͟  ͙
͙͙ͨͦͭ͡;͔͙ͫͣ͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύͣ ό͍͙͔͙ͪͯͦͦ͒ͭ͟͡  ς 

.˸ .̑ ˥ ͍͙ͦͦͤͤ͡Σ ˨ . .ˮ ̂ ΄͍͊ͦ͊͟͡, s . .˥ ˽ ·͙ͤ͡) 
Å  ʕ ͍͔ͫͦͫͭ͊ ͔͍͔͔͚ͨͪͨͦ͒͊͊ͭ͡-͍͔͙͔͔͚ͫͦͣͫͭͭ͡  3 
͔͙͊͊͒ͣ͊͟͟ ˾ˢ˹Σ 4 ;͔ͤ͊͡-͔͔ͦͪͪͫͨͦͤ͒ͤͭ͊͟ ˾ˢ˹Σ 15 

.͒Ή. .ͤ, 17 .͟Ή. .ͤ,  ͊ ͔ͭ͊͗͟ 5 ͙ͤͦͫͭͪ͊ͤͤ·ͻ 
͙͎ͨͪ͊͡΄͔ͤͤ·ͻ ͨ ͔͍͔͔͚ͪͨͦ͒͊͊ͭ͡   

ɿʘʚʝʜʫʶʱʘʷ ʢʘʬʝʜʨʦʡ 

ʧʨʦʬʝʩʩʦʨ, ʜʦʢʪʦʨ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ 

ɿʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ 

ʀʥʩʪʠʪʫʪʘ ʵʢʦʥʦʤʠʢʠ ʈɸʅ 

ɻʣʠʥʢʠʥʘ ʉ.ʇ. 
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ȕȫȿȰȯȻȫ ɈȵȹȸȹȷȰȽȻȳȵȳ ȳ ȷȫȽȰȷȫȽȳɂȰȼȵȳɀ 

ȷȰȽȹȯȹȭ Ɉȵȹȸȹȷȳȵȳ 

˭͍͔͊͒ͯΌ΅͙͚ 
͊͟ͺ͔͚͒ͪͦ 
͔͙͊͊͒ͣ͟͟ ˹ˢ˹ 
ˢ͔͙͙ͪͣͤΣ ͒ΦͺΦ-
ͣΦͤΦΣ ͨͦ;͔ͭͤ·͚ 
ͨͪͦͺ͔ͫͫͦͪ ˸˥̂Σ 
ˢ͚͍͊͘Ύͤ ˿ΦˢΦ 

Å ˴͊ͺ͔͒ͪ͊ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͍·͙͚ͫͦ͟ ͍͔ͯͪͦͤΈ ͔͙ͣ͊ͭͣ͊ͭ;͔͚ͫͦ͟ 
͎͍͙ͨͦ͒ͦͭͦ͟ ͔͍ͫͭͯ͒ͤͭͦΣ ͍͔͙͔ͦͫͦͤ ͙͙ͣ Ή͔͙ͦͤͦͣͭͪ͟;͔͙ͫ͟ͻ 
͔͍ͣͭͦ͒ͦ ͙͊ͤ͊͊͘͡Σ ͊ ͔ͭ͊͗͟ ͔͍ͣͭͦ͒ͦ ͔͙ͣ͊ͭͣ͊ͭ;͔͎ͫͦͦ͟ 
͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ύ Ή͙͙ͦͤͦͣ͟͟ 

Å м ͨͪͦͺ͔ͫͫͦͪΣ о ͒ͦͼ͔ͤͭ͊Σ м ͫͭ͊ͪ΄͙͚ ͔͍͔ͨͪͨͦ͒͊͊ͭ͡ΈΣ н 
͙͔͊ͫͫͫͭͤͭ͊Σ мп ͔͍͔͔͚ͨͪͨͦ͒͊͊ͭ͡ ͨͦ ͎͍͒ͦͦͦͪͯ 

Å ͔͔͋ͦ͡ мрл ͔ͯͫͨ΄ͤͦ ͍·͔ͨͦͤͤͤ͡·ͻ ͍·ͨͯͫͤ͟·ͻ ͪ͊͋ͦͭ 
͔͍ͫͭͯ͒ͤͭͦ 

Å ͔͔͋ͦ͡ мл ͯ;͔͋ͤ·ͻ ͙͚ͨͦͫͦ͋Σ ͔͔͋ͦ͡ ол ͔͚ͫͭ͊ͭ ͙ ͙ͨͯ͋͊͟͡ͼ͙͚ 
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ʂʘʬʝʜʨʘ ʬʠʥʘʥʩʦʚʦʡ ʩʪʨʘʪʝʛʠʠ 

Å ˴͊ͺ͔͒ͪ͊ ͍ͦͫͤͦ͊ͤ͊ ͍ нллт ͎ͦ͒ͯΦ 
Å ˭͍͔͊͒ͯΌ΅͙͚ ͊͟ͺ͔͚͒ͪͦ ς ͨ ͪͦͺ͔ͫͫͦͪ ˴͍͙ͤͭ ˤΦ˶Φ, 
͒ͦͭͦͪ͟ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͙ͤͦͫͭͪ͊ͤͤ·͚ ;͔ͤ͡ ˾ˢ˹Φ 
˽͙ͪͤ͊ͤͤ͘·͚ ͍ ͙͔ͣͪ ͍͙͔͊ͭͦͪͭͭ ͍ ͙ͦ͋͊ͫͭ͡ ͺ͙͍ͤ͊ͤͫͦͦ-
Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ ͔͎͙͍͙ͫͭͪ͊ͭͪͦ͊ͤΎΦ ˢ͍ͭͦͪ ͔͙͙ͭͦͪ 
͎ͦ͋͊͡͡Έ͎ͤͦͦ ͺ͙ͦͪͣͪͯΌ΅͔͎ͦͫΎ ͪ·ͤ͊͟Φ 

Å ˭͔͙͔͊ͣͫͭͭ͡Έ ͍͔͊͒ͯ͘Ό΅͔͎ͦ ͊͟ͺ͔͚͒ͪͦ ς ͟ ͙͊ͤ͒͒͊ͭ 
Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭ ˢ͙͍ͣͯͪ͊͒ͦ͡ ˸ Φ˴Φ 

Å ˹͊ ͊͟ͺ͔͔͒ͪ ͍͔͔͒ͭͫΎ ͎͍ͨͦ͒ͦͭͦ͊͟ ͔͍ͫͭͯ͒ͤͭͦ ͨͦ 
͔ͫͨͼ͙͊͡Έ͙ͤͦͫͭ ζͺ͙͍ͤ͊ͤͫͦ͊Ύ Ή͙ͦͤͦͣ͊͟͟η ͫͦ 
͔ͫͨͼ͙͙͊͊͘͡ͼ͙͔͚ ͍ ͺ͙͍͚ͤ͊ͤͫͦͦ ͔͎͙͙ͫͭͪ͊ͭΦ 

Å ˤ нлмм ͎ͦ͒ͯ ͦͭͪ͟·ͭ͊ ͙͊ͫͨͪ͊ͤͭͯͪ͊ ͨͦ ͔ͫͨͼ͙͊͡Έ͙ͤͦͫͭ 
08.00.05. 

 
 
 

˥͍͊ͤ͡·͙ͣ ͼ͔͡Ύ͙ͣ ͊͟ͺ͔͒ͪ· Ύ͍͡Ύ͔ͭͫΎ ͙͔ͫͦ͒͊ͤ͘ ͔ͦͭ;͔͍͔͚ͫͭͤͤͦ ΄ͦ͟͡· ͺ͙͍͚ͤ͊ͤͫͦͦ 
͔͎͙͙ͫͭͪ͊ͭΣ ͎͍ͨͦ͒ͦͭͦ͊͟  ͺ͙͍ͤ͊ͤͫͦ·ͻ ͔͎͍ͫͭͪ͊ͭͦ ͙͍͎ͣͪͦͦͦ ͍ͯͪͦͤΎΣ ͊ ͔ͭ͊͗͟ ͍͙͙͔ͪ͊ͭ͘ 
͍ͫΎ͔͚͘ ͫ ͍͔͒ͯ΅͙͙ͣ ͙ͦͣͨ͊ͤ͟Ύ͙ͣ ͙ ͺ͙͍ͤ͊ͤͫͦ·͙ͣ ͙͙͙ͤͫͭͭͯͭ͊ͣ ˾͙͙ͦͫͫ ͙ 
͔͊ͪͯ͋͗ͤ͘·ͻ ͫͭͪ͊ͤΦ 
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ȕȫȿȰȯȻȫ ȹȬɄȰȼȽȭȰȸȸȹ-ȮȾȷȫȸȳȽȫȻȸɆɀ 

ȯȳȼɁȳȺȶȳȸ 
˭͊͒͊;͊ ͊͟ͺ͔͒ͪ·Σ ͚ͫͦ͒͊ͤͤͦ͘  ͍͔͔͊ͨͪ͡ 2007 ͎ͦ͒͊Σ - ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ 
͔͎ͦͣͨͫͤͦͦ͟͟͡ ͔͍͙ͨͪͨͦ͒͊͊ͤΎ ͼ͙͊͟͡ ͎͙ͯͣ͊ͤͭ͊ͪͤ·ͻ ͙͒ͫͼ͙͙ͨͤ͡Σ 
͔ͤͦ͋ͻ͙ͦ͒ͣ·ͻ ͒͡Ύ ͎͍͙ͨͦ͒ͦͭͦ͟ ͍·ͫͦͦ͊ͫͫͤ͟͟͡·ͻ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡  ͍
͙ͦ͋͊ͫͭ͡ Ή͙͙ͦͤͦͣ͟͟.  
˴͊ͺ͔͒ͪ͊ ͫ ͍͔ͨͦͫͦ͋ͫͭͯͭ : 
τ ͙͙ͨͦͤͣ͊ͤΌ ͔͙ͫͭͯ͒ͤͭ͊ͣ ͙ͫͦ͗ͤͦͫͭ͡ ;͔͍͔ͦ͡;͔͚ͫͦ͟ ͙ͨͪͪͦ͒·  ͙
͔ ͔͍ ͙͡Ύ͙ͤΎ ͤ  ͊ͪ ͍͙͙͔͊ͭ͘ Ή͙͙ͦͤͦͣ͟͟; 
τ ͨͦͯ͡;͔͙ͤΌ ͔͙ͫͭͯ͒ͤͭ͊ͣ ͙ͨͪ͊ͭ͟;͔͙ͫ͟ͻ ͍ͤ͊·͍ͦ͟ ͙͊ͤ͊͊͘͡ 
ͫͦͼ͙͊͡Έͤͦ-͙͙ͨͦͭ͡;͔͚ͫͦ͟ ͙ͤͺͦͪͣ͊ͼ͙͙  ͙͔ͦͤͪͭͤ͟͟·ͻ ͙ͫͭͯ͊ͼ͙͚Σ 
͙͙͙ͣͪͦͨͦͭ͡;͔͎ͫͦͦ͟, ͍͙͙͙ͤͯͭͪͨͦͭ͡;͔͎ͫͦͦ͟  ͙ ͫͦͼ͙͊͡Έͤͦ-
ͯ͟͡Έ͎ͭͯͪͤͦͦ ͟ ͔͍ͦͤͭͫͭͦ͟ ͻͦ͘Ύ͚͍͔͚ͫͭͤͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ; 
τ͍͙͙ͪ͊ͭ͘Ό ͙͙͍ͦͣͣͯͤ͊ͭͤ͟͟·ͻ ͔͚ͫͨͦͫͦ͋ͤͦͫͭ ό͍ͤ͊·͙͟ ͪ͊͋ͦͭ·  ͍
͔ͦͣ͊ͤ͒͟Σ ͍͔͔͙͔͒ͤ ͔͍͒ͦ͡·ͻ ͔͔͎͍͍ͨͪͦͦͪͦΣ ͯ;͔ͭ  ͙͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ 
ͤ͊ͼ͙ͦͤ͊͡Έͤ·ͻκͯ͟͡Έͭͯͪͤ·ͻ ͙͔͚ͫͭ͡ ͍͔͔͙ͨͦ͒ͤΎ  ͍
ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭύ; 
τ ͺ͙͍͙ͦͪͣͪͦ͊ͤΌ ΄͙͎ͪͦͦͦ͟ ͦ͋΅͔͎ͦ ͎ͪͯͦͦͪ͊͘͟Σ ͍ͨͦͦ͘͡ΎΌ΅͙͚ 
͍ͫͦ͋ͦ͒ͤͦ ͙͔͙͍ͦͪͤͭͪͦ͊ͭΈͫΎ  ͍ ͎͙ͯͣ͊ͤͭ͊ͪͤ·ͻ ͔ͨͪͦ͋ͣ͊͡ͻ 
͍͔͔͙ͫͦͪͣͤͤͦͫͭ  ͙ ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έͤͦ ͎ͯͯ͋͡͡ΎͭΈ ͍͙ͫͦ ͙ͤ͊ͤ͘Ύ  ͙
͔͙ͯͣͤΎΣ ͊͟͟ Ή͎ͭͦͦ ͨͦͫͭͦΎͤͤͦ ͔͔ͭͪ͋ͯͭ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ͊Ύ 
͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ. 
 
 

˭͍͔͊͒ͯΌ΅͙͚ 
͊͟ͺ͔͚͒ͪͦ 
ͨͪͦͺ͔ͫͫͦͪΣ 
͒ͦͭͦͪ͟ 
͙͙ͫͭͦͪ;͔͙ͫ͟ͻ 
ͤ͊ͯ͟ 
˴͍͙ͯ͊͒ͤ͡ ʕ ΦˣΦ 
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ȗȎȞ ȳȷ. ȗ.ȍ. Ȗȹȷȹȸȹȼȹȭȫ 

țȾȵȹȭȹȯȳȽȰȶȳ ȣȵȹȶɆ 

Å        ˽ ͔͍ͪ·͚ ͔͙͔͊ͣͫͭͭ͘͡Έ ͙͔͒ͪͭͦͪ͊͟                                       
       ˿ ΦˤΦ ͙̊͊ͤ͟ 

 
Å                ˭ ͔͙͔͊ͣͫͭͭ͡Έ ͙͔͒ͪͭͦͪ͊͟ ͔͙͊͊͒ͣ͟͟ 
                       ʕ Φ˸Φ ˽͔͍͙ͦͭͪͦ͡; 
             
Å                ˭ ͔͙͔͊ͣͫͭͭ͡Έ ͙͔͒ͪͭͦͪ͊͟  
                       ̑ Φ˽Φ ˴͙͊ͪͨ;͔͍ 
 
Å                ˭ ͔͙͔͊ͣͫͭͭ͡Έ ͙͔͒ͪͭͦͪ͊͟ 

               ʕ ΦˢΦ ˴͍͔ͪ͊ͼ 
 

Å                 
Å                ˭ ͔͙͔͊ͣͫͭͭ͡Έ ͙͔͒ͪͭͦͪ͊͟  

               ̒ Φ˸Φ ˬ͔͡Ύ͙ͤ͘͟ 
 

  



I. țȹȱȯȰȸȳȰ ɃȵȹȶɆ 

II. ȏȰȼɊȽɇ ȶȰȽ ȼȺȾȼȽɊ 
II.1. ȚȹȽȰȸɁȳȫȶ ɃȵȹȶɆ 

 II .1.1. ȜȹȬȼȽȭȰȸȸɆȴ ȺȹȽȰȸɁȳȫȶ 

 II .1.2. ȚȹȽȰȸɁȳȫȶ ȼȹȽȻȾȯȸȳɂȰȼȽȭȫ 

 II .1.3. ȘȫɃȳ ȮȹȼȽȳ ȳ ȯȻȾȲɇɊ   

 II.1.4. ȘȫɃ ȺȹȺȰɂȳȽȰȶɇȼȵȳȴ ȼȹȭȰȽ 

 II .2. șȼȸȹȭȸɆȰ ȻȰȲȾȶɇȽȫȽɆ  

III . ȘȫɃȳ ȺȶȫȸɆ  



ȗȹȼȵȹȭȼȵȫɊ Ƀȵȹȶȫ Ɉȵȹȸȹȷȳȵȳ  

ȗȎȞ ȳȷ. ȗ.ȍ. Ȗȹȷȹȸȹȼȹȭȫ 

ȜȹȽȻȾȯȸȳɂȰȼȽȭȹ ȼ ȹȻȮȫȸȫȷȳ ȳ 

ȺȻȰȯȼȽȫȭȳȽȰȶɊȷȳ ȭȶȫȼȽȳ 

Å ˽ͪͦͻ͔͙͔ͦ͗͒ͤ ͙͙ͨͪ͊ͭ͟͟ ͎͙͙ͣ͊ͫͭͪ͊ͣ 
̊ͦ͟͡· ͍ ˢ͙͙͒ͣͤͫͭͪ͊ͼ͙͙ ˽͔͙͔ͪ͒ͤͭ͊͘ ˾̅Σ 
˿͍͔͔ͦͭ ͔͔̅͒ͪ͊ͼ͙͙ ͙ ˢ͔ͨͨ͊ͪ͊ͭ 
˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭ͊ ˾  ̅

Å ˢ͙͍͔ͭͤͦ͟ ͍͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͫ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-͙͙͊ͤ͊ͭ͡;͔͙ͫͣ͟ 
͍͔͙͔ͯͨͪ͊ͤͣ͡ ˿͍͔ͦͭ͊ ͔͔̅͒ͪ͊ͼ͙͙ ˾̅ 

Å ˽͔ͦ͒͒ͪ͗͊͟ ͫͦ ͫͭͦͪͦͤ· ˣ͊ͤ͊͟ ˾͙͙ͦͫͫ 
ό͔͍͔͙͔ͨͪ͒ͦͫͭ͊ͤ͡ ͍͔͚ͦͣͦ͗ͤͦͫͭ͘ ͒͡Ύ 
͙͍͙ͫͭ͊͗ͪͦ͟ ͔͍ͫͭͯ͒ͤͭͦ ̊ͦ͟͡·Σ 
͔͔ͦ͋ͫͨ;͔͙͔ͤ ͙ͨͯ͋͊͟͡ͼ͙Ύ͙ͣ ͋͊ͤ͊͟ύ 

Å ˭͊ͣΦ ˸͙͙ͤͫͭͪ͊ ͺ͙͍ͤ͊ͤͫͦ ˿ͭͦͪ;͊͟ ˿ ͔͎͔͚ͪ 
ˢͤ͊ͭͦ͡Έ͔͍͙; ͙͍͊ͭͤͦ͟ ͙ͫͦͭͪͯ͒ͤ;͔͊ͭ ͫͦ 
͚̊ͦͦ͟͡ ͙ ;͙͔ͭ͊ͭ ͔ͫͨͼͯͪͫ͟ ͒͡Ύ ͔͔ 
͔͍ͫͭͯ͒ͤͭͦ 
 
 



ȗȹȼȵȹȭȼȵȫɊ Ƀȵȹȶȫ Ɉȵȹȸȹȷȳȵȳ  

ȗȎȞ ȳȷ. ȗ.ȍ. Ȗȹȷȹȸȹȼȹȭȫ 

ȜȹȽȻȾȯȸȳɂȰȼȽȭȹ ȼ ȫȵȫȯȰȷȳɂȰȼȵȳȷȳ 

ȳȸȼȽȳȽȾȽȫȷȳ (1) 
Åˮ͙ͤͫͭͭͯͭ ͙͙̏ͦͤͦͣ͟͟ ˾ˢ˹ 

 
 

Åˮ͙ͤͫͭͭͯͭ ˹͊ͪͦ͒ͤͦͻͦ͘Ύ͚͍͔͎ͫͭͤͤͦͦ ˽͎͙͍͙ͪͦͤͦͪͦ͊ͤ͘Ύ ˾ˢ˹ 
 

Å͔̇ͤͭͪ͊͡Έͤ·͚ ͙̏ͦͤͦͣͦ͟͟-͔͙ͣ͊ͭͣ͊ͭ;͔͙͚ͫ͟ ˮ͙ͤͫͭͭͯͭ  ˾ ˢ˹ 
 

Åˮ͙ͤͫͭͭͯͭ ˸͙͍͚ͪͦͦ ͙͙̏ͦͤͦͣ͟͟ ͙ ˸͔͗͒ͯͤ͊ͪͦ͒ͤ·ͻ  ˻ͭͤͦ΄͔͙͚ͤ 
˾ˢ˹ 
 

Åˮ͙ͤͫͭͭͯͭ ˿ͦͼ͙͊͡Έͤͦ ͙̏ͦͤͦͣ͟;͔͙ͫ͟ͻ ˽͔ͪͦ͋ͣ͊͡  
˹͔͔͙͊ͪͦ͒ͦͤ͊ͫͤ͡Ύ ˾ˢ˹ 
 
Åˮ͙ͤͫͭͭͯͭ ˽͔ͪͦ͋ͣ͡ ˾͍͙͙͊ͭ͘Ύ ˹͙͊ͯ͟ ˾ˢ˹ 
 



ȗȹȼȵȹȭȼȵȫɊ Ƀȵȹȶȫ Ɉȵȹȸȹȷȳȵȳ  

ȗȎȞ ȳȷ. ȗ.ȍ. Ȗȹȷȹȸȹȼȹȭȫ 

ȜȹȽȻȾȯȸȳɂȰȼȽȭȹ ȼ ȫȵȫȯȰȷȳɂȰȼȵȳȷȳ 

ȳȸȼȽȳȽȾȽȫȷȳ (2) 

Å       ˮ ͙ͤͫͭͭͯͭ ͫͦͼ͙͎͙͙ͦͦ͡ ˾ˢ˹ 
 

Å        ˮ ͙ͤͫͭͭͯͭ ͎͍ͦͫͯ͒͊ͪͫͭ͊ ͙ ͍ͨͪ͊͊ ˾ˢ˹ 
 

Å       ˮ ͙ͤͫͭͭͯͭ ͫͦͼ͙͊͡Έͤͦ-Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟        
  ͪ ͍͙͙͊ͭ͘Ύ ͔͙͙͚ͭͪͪͭͦͪ ˾ˢ˹ ό͎Φ ˤ͎ͦͦ͒͊͡ύ 

 



ȗȹȼȵȹȭȼȵȫɊ Ƀȵȹȶȫ Ɉȵȹȸȹȷȳȵȳ  

ȗȎȞ ȳȷ. ȗ.ȍ. Ȗȹȷȹȸȹȼȹȭȫ 

ȗȰȱȯȾȸȫȻȹȯȸȹȰ ȼȹȽȻȾȯȸȳɂȰȼȽȭȹ: ȼȰȽɇ 

ȼȹȮȶȫɃȰȸȳȴ ȗȣȨ ȗȎȞ 

˹͊΄͙ ͔ͨ͊ͪͭͤͪ·Υ 
Å˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͙͍͔͙͔ͯͤͪͫͭͭ  ΄ͭ͊ͭ͊ ˹ΈΌ-˯ͦͪ͟ 
ό˿̊ˢ)  

Å˶͊ͫͫ͊͡Έ͙͚ͫ͟ ͯ ͙͍͔͙͔ͤͪͫͭͭ ΄ͭ͊ͭ͊ ˽͔͙ͤͫ͡Έ͍͙͊ͤΎ 
ό˿̊ˢύ 

Å˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͙͍͔͙͔ͯͤͪͫͭͭ ΄ͭ͊ͭ͊ ͔͔͙́ͤͤͫ 
(˿̊ˢύ  

Å͙͍͔͙͔̂ͤͪͫͭͭ ˣͦͦͤ͡Έ͙ όˮ͙ͭ͊͡ΎύΣ  
Å͙͍͔͙͔̂ͤͪͫͭͭ ˾͙ͣ͊ ζ́ͦͪ ˤ͔͎ͪ͊ͭ͊η όˮ͙ͭ͊͡ΎύΣ  
Åˬ͔͔͍͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ό͍͔͚̊ͼ͙͊ͪΎύΣ  
Å̅ͪ͊ͤ͟ͺͯͪͭͫ͊͟Ύ ΄ͦ͊͟͡ ͺ͙͍ͤ͊ͤͫͦ ͙ ͔͔͔ͣͤ͒͗ͣͤͭ͊ 
ό˥͔͙ͪͣ͊ͤΎ) 

  


