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ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ: 
 

ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ ï ʂʨʘʩʥʦʚʘ ʅʘʪʘʣʴʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

 

ʈʝʜʘʢʮʠʦʥʥʳʡ ʩʦʚʝʪ: 
1. ˽ ͔͔͔͍ͫͭͪ͊ ˹͙ͤ͊ ˸͙ͻ͚͍͊ͦͤ͊͡ ς ;͔ͤ͡-ͦͪͪ͟Φ ˾͙͚͚ͦͫͫͫͦ͟ ͔͙͙͊͊͒ͣ͟ ͔͔͍͔ͫͭͫͭͤͤ·ͻ ͤ͊ͯ͟Τ ˨͔͚͍͙͔ͫͭͭ͡Έͤ·͚ ;͔ͤ͡ ˢ͔͙͙͊͒ͣ͟ 
͙͙ͨͦͭ͡;͔͙ͫ͟ͻ ͤ͊ͯ͟Τ ˨͔͚͍͙͔ͫͭͭ͡Έͤ·͚ ;͔ͤ͡ ˸͔͚͗͒ͯͤ͊ͪͦ͒ͤͦ ͔͙͙͊͊͒ͣ͟ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΤ ˨ͦͭͦͪ͟ 
͎͔͎ͦͪ͊ͺ͙;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ˽ͪͦͺ͔ͫͫͦͪ ͔͔͎͙͙ͣͭͦͪͦͦ͡Σ ͨͪͦͺ͔ͫͫͦͪ ͊͟ͺ͔͒ͪ· ͍͔͙ͯͨͪ͊ͤ͡Ύ ͔ͨͪͫͦͤ͊ͦͣ͡ ͙ Ή͙͙ͦͤͦͣ͟͟ ͭͪͯ͒͊ 
˨͊͡Έ͔͍ͤͦͫͭͦ;͎ͤͦͦ ͺ͔͔͒ͪ͊͡Έ͎ͤͦͦ ͙͍͔͙͔ͯͤͪͫͭͭ͊Σ ̊ͦ͟͡· Ή͙͙ͦͤͦͣ͟͟ ͙ ͔͔͔ͣͤ͒͗ͣͤͭ͊ ͎Φ ˤ͙͍͊͒ͦͫͭͦ͟͡Φ ˽͔͔͔͍ͫͭͪ͊ ˹Φ˸Φ 
͎͔ͤ͊ͪ͊͗͒ͤ͊ ˸͔͒͊͡ΈΌ ˻͔ͪ͒ͤ͊ ͊͘ ͎͙ͯͫͯ͡ ͔͔ͨͪ͒ ˻͔ͭ;͔͍ͫͭͦͣ LL ͔͔͙ͫͭͨͤ ό͊͘ ͍·͙͔ͫͦ͟ ͙͔͙͒ͦͫͭ͗ͤΎ ͍ ͫͺ͔͔ͪ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͙ 
͙ͤ͊ͯ͟ύΦ ͍̒͡Ύ͔ͭͫΎ ͨ ͦ;͔ͭͤ·ͣ ͙ͪ͊͋ͦͭͤͦͣ͟ ͍·ͫ΄͔͎ͦ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ˾̅Φ ˤ ͨͦͤͦͣͦ͡;͙Ύ ͍ͻͦ͒Ύͭ ͦ ͎͙ͪ͊ͤ͊͘ͼ͙Ύ 
͙κ͙͙͡ ͍͔͔͙͔ͨͪͦ͒ͤ Ή͔͚ͫͨͪͭͤͦ͟ ͦͼ͔͙ͤ͟ ͔͚ͫͭ͊ͭ ͨͦ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ό ά͙̏ͦͤͦͣ͊͟͟ ͭͪͯ͒͊ ͍ ˢ˽˴έΣ ά͎̏ͦͦͦ͟͡-Ή͙ͦͤͦͣ͟;͔ͫ͊͟Ύ 
Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘έΦ 
2. x ͯͻ͙ͭΎ͍ͪͦ͊ ́͊ͭΈΎͤ͊ ˮ͍͍͊ͤͦͤ͊ ς ͒ ͦͭͦͪ͟ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͫͦͪΦ ˽ͪͦͺ͔ͫͫͦͪ ͊͟ͺ͔͒ͪ· ά͙̏ͦͤͦͣ͊͟͟ ͙ ͺ͙ͤ͊ͤͫ·έΦ 
ό͙͍̅ͤ͊ͤͫͦ·͚ ͙͍͔͙͔ͯͤͪͫͭͭ ͙ͨͪ ˽͍͙͔ͪ͊ͭ͡Έ͍͔ͫͭ ˾̅Σ ͔̉͡Ύ͙͙͚͋ͤͫ͟ ͺ͙͙͊͡͡ύΦ ˤ ͨͦͤͦͣͦ͡;͙Ύ ͍ͻͦ͒Ύͭ ͦ ͎͙ͪ͊ͤ͊͘ͼ͙Ύ ͙κ͙͙͡ 
͍͔͔͙͔ͨͪͦ͒ͤ Ή͔͚ͫͨͪͭͤͦ͟ ͦͼ͔͙ͤ͟ ͔͚ͫͭ͊ͭ ͦ͋΅͔Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͍͔͙ͤ͊ͨͪ͊ͤͤͦͫͭ͡Φ 

3. ˥ ͍ͦͤͦ͊ ˻͡Έ͎͊ ˤ͙͙͍͊͒ͣͪͦͤ͊͡ ς ͒ ͦͭͦͪ͟ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͫͦͪΦ ˭͍͊Φ ͊͟ͺ͔͚͒ͪͦ ͔͔͔ͣͤ͒͗ͣͤͭ͊ ͙ Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ 
͙͊ͤ͊͊͘͡ ͍ ˢ˽˴ ό̅˥ˣ˻̂ ˤ˽˻ άˮ͍͍͊ͤͦͫ͊͟Ύ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ͊Ύ ͫ ͔͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ͊Ύ ͊ ͔͙͊͒ͣ͟Ύ ͙ ͣΦ ͔͙͊͊͒ͣ͊͟͟ ˨Φ˴Φ ˣ͔͡Ύ͔͍͊έΣ 
͎Φ ˮ͍͍͊ͤͦͦύΦ ʕ  ͨͦͤͦͣͦ͡;͙Ύ ͍ͻͦ͒Ύͭ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͙κ͙͙͡ ͍͔͔͙͔ͨͪͦ͒ͤ Ή͔͚ͫͨͪͭͤͦ͟ ͦͼ͔͙ͤ͟ ͔͚ͫͭ͊ͭ ͦ͋΅͔Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ 
͍͔͙ͤ͊ͨͪ͊ͤͤͦͫͭ͡Φ 

4. ˹ ͍ͦͫͦ ˤ͙͙͊͒ͣͪ͡ ˤ͙͙͍͙͊͒ͣͪͦ͡; ς ͒ ͦͭͦͪ͟ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͫͦͪ ͊͟ͺ͔͒ͪ· ͋ͯͻ͎͔͎͊ͭͪͫͦͦ͟͡ ͯ;͔ͭ͊ ͙ ͙͙͙ͫͭ͊ͭͫͭ͟ 
̅˥ˣ˻̂ ˤ˽˻ ά˾͙͚͙͚ͦͫͫͫ͟ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͫͦͼ͙͊͡Έͤ·͚ ͙͍͔͙͔ͯͤͪͫͭͭέΦ ʕ  ͨͦͤͦͣͦ͡;͙Ύ ͍ͻͦ͒Ύͭ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͙κ͙͙͡ 
͍͔͔͙͔ͨͪͦ͒ͤ Ή͔͚ͫͨͪͭͤͦ͟ ͦͼ͔͙ͤ͟ ͔͚ͫͭ͊ͭ ͦ͋΅͔Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͍͔͙ͤ͊ͨͪ͊ͤͤͦͫͭ͡Φ 

5. ˿ ͔͍͊ͣͦͭ͊ ˢ͔ͫ͊ͤ͒ͪ͟͡ ˢ͔͍͙ͫ͊ͤ͒ͪͦ͟͡; ς ͒ͦͭͦͪ͟ ͙͎͙͋ͦͦ͡;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ  ͨ ͪͦͺ͔ͫͫͦͪΦ ˭͍͊Φ ͊͟ͺΦ ͙͙̏ͦͤͦͣ͟͟ ͙ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ 
ˢ˽˴ ό̅˥ˣ˻̂ ˤ˽˻ ά̂ͪ͊͡Έͫ͊͟Ύ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ͊Ύ ͔͙͊͊͒ͣ͟Ύ ͍͔͔͙͚ͭͪͤ͊ͪͤͦ ͔͙ͣ͒ͼ͙ͤ·έΣ ͎Φ ͙́ͪͦͼ͟ύΦ ʕ  ͨͦͤͦͣͦ͡;͙Ύ ͍ͻͦ͒Ύͭ 
͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͙κ͙͙͡ ͍͔͔͙͔ͨͪͦ͒ͤ Ή͔͚ͫͨͪͭͤͦ͟ ͦͼ͔͙ͤ͟ ͔͚ͫͭ͊ͭ ͦ͋΅͔Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͍͔͙ͤ͊ͨͪ͊ͤͤͦͫͭ͡Φ 

6.  ̅ ͙͍ͪͫͦ͊ ˢͤͤ͊ ˢ͔͍ͫ͊ͤ͒ͪͦͤ͊͟͡ ς ͒ͦͭͦͪ͟ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭΣ ͨͪͦͺ͔ͫͫͦͪ ͟ ͊ͺ͔͒ͪ· ͅ ͙͍ͤ͊ͤͫͦ ͙ 
͔͙ͪ͒ͭ͊͟  ό̅˥ˣ˻̂ ˤ˽˻ ά˿͍͙͚͊ͪ͊ͭͦͫ͟ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͙͍͔͙͔ͯͤͪͫͭͭ͊ ͙ͣΦ ˹Φ˥Φ ͔̉ͪͤ·΄͔͍͎ͫͦͦ͟έύΦ ʕ  ͨͦͤͦͣͦ͡;͙Ύ ͍ͻͦ͒Ύͭ 
͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͙κ͙͙͡ ͍͔͔͙͔ͨͪͦ͒ͤ Ή͔͚ͫͨͪͭͤͦ͟ ͦͼ͔͙ͤ͟ ͔͚ͫͭ͊ͭ ͦ͋΅͔Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͍͔͙ͤ͊ͨͪ͊ͤͤͦͫͭ͡Φ 

7. ˢ͔͔͍ͤ͒ͪ ˢ͔͚ͤ͒ͪ ˤ͙͙͍͙͊͒ͣͪͦ͡; ς ͟ ͙͊ͤ͒͒͊ͭ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭΣ ͒ͦͼ͔ͤͭ ͊͟ͺ͔͒ͪ· ͺ͙͍ͤ͊ͤͫͦΣ ͔͙ͪ͒ͭ͊͟ ͙ 
͎͔͙ͤ͊ͦͦͦ͋ͦ͗ͤ͡͡Ύ ό˽͍͙͚ͦͦ͗ͫ͟͡ ͙͙ͤͫͭͭͯͭ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͙͔͙ͣͤ ˽ΦˢΦ ˿ͭͦ͡·͙ͨͤ͊ ς ͺ͙͙͊͡͡ ˾͙͚͚ͦͫͫͫͦ͟ ͔͙͙͊͊͒ͣ͟ ͎ͤ͊ͪͦ͒ͤͦͦ 
ͻͦ͘Ύ͚͍ͫͭ͊ ͙ ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͫͯ͗͋͡· ͙ͨͪ ˽͔͙͔͔ͪ͒ͤͭ͘ ˾͙͚͚ͦͫͫͫͦ͟ ͔͔̅͒ͪ͊ͼ͙͙ύΦ ʕ  ͨͦͤͦͣͦ͡;͙Ύ ͍ͻͦ͒Ύͭ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͙κ͙͙͡ 
͍͔͔͙͔ͨͪͦ͒ͤ Ή͔͚ͫͨͪͭͤͦ͟ ͦͼ͔͙ͤ͟ ͔͚ͫͭ͊ͭ ͍ ͙ͪͯ͋ͪ͊͟ͻΥ ̂ ͍͔͙͔ͨͪ͊ͤ͡ ͙ ͔͔͔ͣͤ͒͗ͣͤͭΣ ͙̏ͦͤͦͣ͊͟͟ ͻ͔͙ͪ͊ͤͤΎ ͙ ͔͔͙ͨͪͪ͊͋ͦͭ͟ 
͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͚ͫͭͤͤͦ ͨͪͦ͒ͯ͟ͼ͙͙Φ 

8. ˭ ͊ͻ͍͊ͪͦ͊ ˿͍͔ͭ͊ͤ͊͡ ˥͔͍ͪͣ͊ͤͦͤ͊ ς ͟ ͙͊ͤ͒͒͊ͭ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭΣ ͒ͦͼ͔ͤͭ ͊͟ͺ͔͒ͪ· ͔͔͔ͣͤ͒͗ͣͤͭ͊ ͙ ͍͔͙ͯͨͪ͊ͤ͡Ύ 
͔ͨͪͫͦͤ͊ͦͣ͡ ˹˻̂ ˤ˽˻ ˹ˮ˸ˣΦ ʕ  ͨͦͤͦͣͦ͡;͙Ύ ͍ͻͦ͒Ύͭ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͙κ͙͙͡ ͍͔͔͙͔ͨͪͦ͒ͤ Ή͔͚ͫͨͪͭͤͦ͟ ͦͼ͔͙ͤ͟ ͔͚ͫͭ͊ͭ ͍ 
͙ͪͯ͋ͪ͊͟ͻΥ ̂ ͍͔͙͔ͨͪ͊ͤ͡ ͙ ͔͔͔ͣͤ͒͗ͣͤͭΦ 

9. ˭ ͔ͣͼ͍ͦ͊ ˹͊ͭ͊͡ΈΎ ˢ͔͍ͫ͊ͤ͒ͪͦͤ͊͟͡ ς ͟ ͙͊ͤ͒͒͊ͭ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭ ͊͟ͺ͔͒ͪ· άˣͯͻ͎͔͙͚͊ͭͪͫ͟͡ ͯ;͔ͭΣ ͙͊ͤ͊͘͡ ͙ 
͙͊ͯ͒ͭέ ό˿͍͙͚͊ͪ͊ͭͦͫ͟ ͎ ͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͎͊ͪ͊ͪͤ·͚ ͙͍͔͙͔ͯͤͪͫͭͭ ͙ͣΦ ˹ΦˮΦ ˤ͍͙͍͊ͦ͊͡ύΦ ʕ  ͨͦͤͦͣͦ͡;͙Ύ ͍ͻͦ͒Ύͭ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ 
͙κ͙͙͡ ͍͔͔͙͔ͨͪͦ͒ͤ Ή͔͚ͫͨͪͭͤͦ͟ ͦͼ͔͙ͤ͟ ͔͚ͫͭ͊ͭ ͦ͋΅͔Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͍͔͙ͤ͊ͨͪ͊ͤͤͦͫͭ͡Φ 

10. ˹ ͍͙͍ͦͦ͊͟ ˹͔͊͒͗͒͊ ˢ͔͍ͫ͊ͤ͒ͪͦͤ͊͟͡ ς ͟ ͙͊ͤ͒͒͊ͭ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭΣ ͒ͦͼ͔ͤͭ ͊͟ͺ͔͒ͪ· άˣͯͻ͎͔͙͚͊ͭͪͫ͟͡ ͯ;͔ͭΣ 
͙͊ͤ͊͘͡ ͙ ͙͊ͯ͒ͭέ ό˿͍͙͚͊ͪ͊ͭͦͫ͟ ͎ ͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͎͊ͪ͊ͪͤ·͚ ͙͍͔͙͔ͯͤͪͫͭͭ ͙ͣΦ ˹ΦˮΦ ˤ͍͙͍͊ͦ͊͡ύΦ ʕ  ͨͦͤͦͣͦ͡;͙Ύ ͍ͻͦ͒Ύͭ 
͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͙κ͙͙͡ ͍͔͔͙͔ͨͪͦ͒ͤ Ή͔͚ͫͨͪͭͤͦ͟ ͦͼ͔͙ͤ͟ ͔͚ͫͭ͊ͭ ͦ͋΅͔Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͍͔͙ͤ͊ͨͪ͊ͤͤͦͫͭ͡Φ 

11. ˹ ͍͔͍ͦͦͫͦ͊͡ ˿͍͔ͭ͊ͤ͊͡ ˢͤ͊ͭͦ͡Έ͔͍ͤ͊ ς ͟ ͙͊ͤ͒͒͊ͭ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭΣ ͒ͦͼ͔ͤͭ ͊͟ͺ͔͒ͪ· άˣͯͻ͎͔͙͚͊ͭͪͫ͟͡ ͯ;͔ͭΣ 
͙͊ͤ͊͘͡ ͙ ͙͊ͯ͒ͭέ ό˿͍͙͚͊ͪ͊ͭͦͫ͟ ͎ ͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͎͊ͪ͊ͪͤ·͚ ͙͍͔͙͔ͯͤͪͫͭͭ ͙ͣΦ ˹ΦˮΦ ˤ͍͙͍͊ͦ͊͡ύΦ ʕ  ͨͦͤͦͣͦ͡;͙Ύ ͍ͻͦ͒Ύͭ 
͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͙κ͙͙͡ ͍͔͔͙͔ͨͪͦ͒ͤ Ή͔͚ͫͨͪͭͤͦ͟ ͦͼ͔͙ͤ͟ ͔͚ͫͭ͊ͭ ͦ͋΅͔Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͍͔͙ͤ͊ͨͪ͊ͤͤͦͫͭ͡Φ 



 

12. ͙͍́ͤ͒ͦ͊ ˸͙͊ͪΎ ˥͔ͤͤ͊͒Έ͔͍ͤ͊ ς ͙͊ͤ͒͒͊ͭ͟ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟Τ ͒ͦͼ͔ͤͭ ͟ ͊ͺ͔͒ͪ· ͙͚ͨͪ͊͒ͤͦ͟͡ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͙ 
͙ͤͺ͙͙ͦͪͣ͊ͭ͟ ό˿͍͙͚͊ͪ͊ͭͦͫ͟ ͫͦͼ͙͊͡Έͤͦ-Ή͙ͦͤͦͣ͟;͔͙͚ͫ͟ ͙͙ͤͫͭͭͯͭ όͺ͙͙͊͡͡ύ ̅ˣ˥˻̂ ˤ˽˻ ˾̏̂ ͙ͣΦ ˽͔͡ͻ͍͊ͤͦ͊ύΦ ʕ  ͨͦͤͦͣͦ͡;͙Ύ 
͍ͻͦ͒Ύͭ ͦ ͎͙ͪ͊ͤ͊͘ͼ͙Ύ ͙κ͙͙͡ ͍͔͔͙͔ͨͪͦ͒ͤ Ή͔͚ͫͨͪͭͤͦ͟ ͦͼ͔͙ͤ͟ ͔͚ͫͭ͊ͭ ͨͦ ͔ͨͪͦ͋ͣ͊ͣ͡ Ή͙ͦͤͦͣͦ͟͟-͔͙ͣ͊ͭͣ͊ͭ;͔͎ͫͦͦ͟ 
͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡ΎΦ 

13. ̊ ͙͍͊ͪͦ͊͟ ˮ͙ͪͤ͊ ˤ͙͍ͭͦͪͦͤ͊͟ ς ͟ ͙͊ͤ͒͒͊ͭ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭΣ ͍͊͘Φ ͊͟ͺ͔͚͒ͪͦ άˣͯͻ͎͔͙͚͊ͭͪͫ͟͡ ͯ;͔ͭΣ ͙͊ͤ͊͘͡ ͙ 
͙͊ͯ͒ͭέ ό˿͍͙͚͊ͪ͊ͭͦͫ͟ ͎ ͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͎͊ͪ͊ͪͤ·͚ ͙͍͔͙͔ͯͤͪͫͭͭ ͙ͣΦ ˹ΦˮΦ ˤ͍͙͍͊ͦ͊͡ύΦˤ ͨͦͤͦͣͦ͡;͙Ύ ͍ͻͦ͒Ύͭ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͙κ͙͙͡ 
͍͔͔͙͔ͨͪͦ͒ͤ Ή͔͚ͫͨͪͭͤͦ͟ ͦͼ͔͙ͤ͟ ͔͚ͫͭ͊ͭ ͦ͋΅͔Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͍͔͙ͤ͊ͨͪ͊ͤͤͦͫͭ͡Φ 
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όˢ˹˻˻ ˤ˽˻ άˤ͔͙͚ͦͪͦͤ͗ͫ͟ Ή͙ͦͤͦͣͦ͟͟-͍͍͚ͨͪ͊ͦͦ ͙͙ͤͫͭͭͯͭέΣ ͎Φ ˤ͔ͦͪͦͤ͗ύΣ ͊ͣ͘Φ ͎͡Φ ͔ͪ͒͊ͭͦͪ͊͟ ͣͯ͡Έ͙ͭ-͙͒ͫͼ͙͙͎ͨͤ͊ͪͤͦͦ͡ 
͗ͯͪͤ͊͊͡ ζ͔͙͙́ͪͪͭͦͪΎ ͙ͤ͊ͯ͟ηΦ ʕ  ͨͦͤͦͣͦ͡;͙Ύ ͍ͻͦ͒Ύͭ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͙κ͙͙͡ ͍͔͔͙͔ͨͪͦ͒ͤ Ή͔͚ͫͨͪͭͤͦ͟ ͦͼ͔͙ͤ͟ ͔͚ͫͭ͊ͭ 
͔ͦ͋̈́Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͍͔͙ͤ͊ͨͪ͊ͤͤͦͫͭ͡Φ 
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ȽɌɜɝɌɐɝɖɔɡ ȬəɌɝɞɌɝɔɫ ȮɌɐɔɘɚɎəɌ

ɉɕɜɔɫə ȹɔɖɚɗɌɕ ȬɜɘɑəɌɖɚɎɔɣ

ȬəəɚɞɌɢɔɫ. Ȯ ɝɚɎɜɑɘɑəəɧɡ ɟɝɗɚɎɔɫɡ ɢɔɠɜɚɎɔɓɌɢɔɫ Ɍɏɜɚɛɜɚɘɧɤɗɑəəɚɏɚ ɖɚɘɛɗɑɖɝɌ (ȬȻȶ) ȼɚɝɝɔɔ 
ɝɞɌəɚɎɔɞɝɫ ɚɐəɔɘ ɔɓ ɚɛɜɑɐɑɗɫɪɥɔɡ ɠɌɖɞɚɜɚɎ ɖɚəɖɟɜɑəɞɚɝɛɚɝɚɍəɚɝɞɔ ɔ ɟɝɞɚɕɣɔɎɚɏɚ ɜɌɓɎɔɞɔɫ ɚɞɜɌɝɗɔ. 
ȼɌɝɤɔɜɑəɔɑ Ɏɚɓɘɚɒəɚɝɞɑɕ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɔəɠɚɜɘɌɢɔɚəəɧɡ ɝɔɝɞɑɘ, ɌɎɞɚɘɌɞɔɓɌɢɔɔ ɔ ɌəɌɗɔɞɔɣɑɝɖɔɡ ɛɗɌɞɠɚɜɘ 
ɛɚɓɎɚɗɫɑɞ ɚɍɑɝɛɑɣɔɞɨ ɜɌɢɔɚəɌɗɨəɚɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɜɑɝɟɜɝɚɎ, ɛɚɎɧɝɔɞɨ ɛɜɚɐɟɖɞɔɎəɚɝɞɨ ɔ ɝɚɖɜɌɞɔɞɨ ɓɌɞɜɌɞɧ əɌ 
ɛɜɚɔɓɎɚɐɝɞɎɚ. Ȼɜɔ ɩɞɚɘ ɜɑɌɗɔɓɌɢɔɫ ɢɔɠɜɚɎɧɡ ɞɑɡəɚɗɚɏɔɕ Ɏ ɝɑɗɨɝɖɚɘ ɡɚɓɫɕɝɞɎɑ ɞɜɑɍɟɑɞ ɟɣɑɞɌ ɚɝɚɍɑəəɚɝɞɑɕ 
ɚɞɜɌɝɗɑɎɧɡ ɛɜɚɢɑɝɝɚɎ, ɏɚɝɟɐɌɜɝɞɎɑəəɧɡ ɛɜɔɚɜɔɞɑɞɚɎ ɔ ɝɟɥɑɝɞɎɟɪɥɑɕ ɔəɠɜɌɝɞɜɟɖɞɟɜɧ. Ȯ ɛɜɑɐɗɌɏɌɑɘɚɕ ɝɞɌɞɨɑ 
ɜɌɝɝɘɌɞɜɔɎɌɪɞɝɫ ɚɝəɚɎəɧɑ əɌɛɜɌɎɗɑəɔɫ ɢɔɠɜɚɎɚɕ ɞɜɌəɝɠɚɜɘɌɢɔɔ ȬȻȶ, ɝɜɑɐɔ ɖɚɞɚɜɧɡ Ɏɧɐɑɗɫɪɞɝɫ ɝɔɝɞɑɘɧ 
ɞɚɣəɚɏɚ ɓɑɘɗɑɐɑɗɔɫ, ɘɚəɔɞɚɜɔəɏ ɛɚɝɑɎəɧɡ ɛɗɚɥɌɐɑɕ ɝ ɛɜɔɘɑəɑəɔɑɘ ɐɔɝɞɌəɢɔɚəəɚɏɚ ɓɚəɐɔɜɚɎɌəɔɫ ȳɑɘɗɔ, 
ɔɝɛɚɗɨɓɚɎɌəɔɑ ɍɑɝɛɔɗɚɞəɧɡ ɟɝɞɜɚɕɝɞɎ, ɔəɞɑɏɜɔɜɚɎɌəəɧɑ ɛɗɌɞɠɚɜɘɧ ɐɗɫ ɟɛɜɌɎɗɑəɔɫ ɠɑɜɘɑɜɝɖɔɘɔ ɡɚɓɫɕɝɞɎɌɘɔ 
ɔ ɐɜɟɏɔɑ ɔəəɚɎɌɢɔɚəəɧɑ ɜɑɤɑəɔɫ. ȬəɌɗɔɓɔɜɟɪɞɝɫ ɖɗɪɣɑɎɧɑ ɛɜɑɔɘɟɥɑɝɞɎɌ ɔ ɜɔɝɖɔ, ɝɎɫɓɌəəɧɑ ɝ ɤɔɜɚɖɔɘ 
Ɏəɑɐɜɑəɔɑɘ ɢɔɠɜɚɎɧɡ ɔəɝɞɜɟɘɑəɞɚɎ, Ɍ ɞɌɖɒɑ ɐɌɪɞɝɫ ɜɑɖɚɘɑəɐɌɢɔɔ ɛɚ ɠɚɜɘɔɜɚɎɌəɔɪ ɍɗɌɏɚɛɜɔɫɞəɚɕ ɝɜɑɐɧ ɐɗɫ 
ɔɡ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ. Ⱥɝɚɍɚɑ ɎəɔɘɌəɔɑ ɟɐɑɗɫɑɞɝɫ ɎɚɛɜɚɝɌɘ ɏɚɝɟɐɌɜɝɞɎɑəəɚɕ ɛɚɐɐɑɜɒɖɔ ɔ ɠɚɜɘɔɜɚɎɌəɔɪ ɛɜɌɎɚɎɚɕ 
ɍɌɓɧ, əɑɚɍɡɚɐɔɘɚɕ ɐɗɫ ɛɚɗəɚɢɑəəɚɕ ɢɔɠɜɚɎɔɓɌɢɔɔ. ȺɞɘɑɣɌɑɞɝɫ ɜɚɗɨ əɌɟɣəɚ-ɚɍɜɌɓɚɎɌɞɑɗɨəɧɡ ɢɑəɞɜɚɎ ɔ 
ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɕ ɛɚɐɏɚɞɚɎɖɔ ɖɌɐɜɚɎ ɖɌɖ ɎɌɒəɚɏɚ ɟɝɗɚɎɔɫ ɟɝɖɚɜɑəəɚɕ ɔəɞɑɏɜɌɢɔɔ ɛɑɜɑɐɚɎɧɡ ɞɑɡəɚɗɚɏɔɕ Ɏ ɝɑɗɨɝɖɚɘ 
ɡɚɓɫɕɝɞɎɑ. ȻɜɑɐɗɌɏɌɑɘɧɑ ɎɧɎɚɐɧ ɘɚɏɟɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɧ ɏɚɝɟɐɌɜɝɞɎɑəəɧɘɔ ɚɜɏɌəɌɘɔ, əɌɟɣəɚ-
ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɘɔ ɔəɝɞɔɞɟɞɌɘɔ, Ɍ ɞɌɖɒɑ ɛɜɑɐɝɞɌɎɔɞɑɗɫɘɔ ɌɏɜɚɍɔɓəɑɝɌ ɛɜɔ ɜɌɓɜɌɍɚɞɖɑ ɝɞɜɌɞɑɏɔɕ Ɏəɑɐɜɑəɔɫ 
ɢɔɠɜɚɎɧɡ ɜɑɤɑəɔɕ, əɌɛɜɌɎɗɑəəɧɡ əɌ ɜɚɝɞ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɔ ɖɚəɖɟɜɑəɞɚɝɛɚɝɚɍəɚɝɞɔ ɜɚɝɝɔɕɝɖɚɏɚ ȬȻȶ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɢɔɠɜɚɎɔɓɌɢɔɫ, Ɍɏɜɚɛɜɚɘɧɤɗɑəəɧɕ ɖɚɘɛɗɑɖɝ, ɔəəɚɎɌɢɔɔ, ɞɚɣəɚɑ ɓɑɘɗɑɐɑɗɔɑ, IT-
ɛɗɌɞɠɚɜɘɧ, ɘɚəɔɞɚɜɔəɏ, ɔəɠɜɌɝɞɜɟɖɞɟɜɌ 

Abstract . The digitization of Russiaõs agro-industrial complex (AIC) is rapidly emerging as a critical factor for 
boosting competitiveness and ensuring the sectorõs sustainable development. The growing potential for deploying information 
systems, automation, and analytical platforms offers the opportunity to rationally allocate resources, improve productivity, 
and reduce production costs. At the same time, the successful introduction of digital technologies in agriculture must consider 
the unique features of agricultural processes, government priorities, and existing infrastructure. This article examines key 
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areas of digital transformation in the AIC, including precision farming systems, the application of remote sensing for crop 
monitoring, the use of unmanned devices, integrated farm management platforms, and other innovative solutions. It analyzes 
the main advantages and risks associated with the widespread adoption of digital tools, as well as provides recommendations 
for establishing a supportive environment for their dissemination.Special attention  is given to government support 
initiatives and the establishment of a regulatory framework necessary for comprehensive digitization. The text highlights the 
role of research and educational centers and the importance of skilled personnel in accelerating the integration of advanced 
technologies into agriculture. The findings can be utilized by government bodies, research institutes, and agribusiness 
representatives in developing implementation strategies for digital solutions aimed at enhancing the efficiency and 
competitiveness of the Russian AIC. 

Keywords:  digitization, agro-industrial complex, innovations, precision farming, IT platforms, monitoring, 
infrastructure 
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ȬəɐɜɑɑɎ Ȭ.Ȯ. 

ȬəəɚɞɌɢɔɫ. Ȯ ɐɌəəɚɕ ɝɞɌɞɨɑ, ɘɧ ɜɌɝɝɘɚɞɜɑɗɔ, ɛɜɚɍɗɑɘɟ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ ɝɞɜɟɖɞɟɜɧ ɎɧɛɟɝɖɌ 
ɝɗɔɎɚɣəɚɏɚ ɘɌɝɗɌ, ɝɌɘɚɏɚ Ɏɧɝɚɖɚɘɚɗɚɖɚɑɘɖɚɏɚ ɛɜɚɐɟɖɞɌ ɘɚɗɚɣəɚɕ ɚɞɜɌɝɗɔ. Ƚɟɞɨ ɛɜɚɍɗɑɘɧ, ɝɚɝɞɚɔɞ əɑ ɞɚɗɨɖɚ Ɏ 
əɑɐɚɝɞɌɞɖɑ ɘɚɗɚɖɌ-ɝɧɜɨɫ Ɏ ɝɑɏɘɑəɞɑ ɑɏɚ ɛɜɚɔɓɎɚɐɝɞɎɌ b2b, ɞ. ɑ. ɚɍɟɝɗɚɎɗɑəɌ ɚɍɦɑɖɞɔɎəɧɘɔ ɛɜɔɣɔəɌɘɔ, əɚ ɔ ɑɏɚ 
əɑɡɎɌɞɖɑ ɐɗɫ ɛɜɚɔɓɎɚɐɝɞɎɌ ɝɗɔɎɚɣəɚɏɚ ɘɌɝɗɌ, ɎɝɗɑɐɝɞɎɔɑ ɛɑɜɑəɌɛɜɌɎɗɑəɔɫ ɛɚɞɚɖɌ ɘɚɗɚɖɌ-ɝɧɜɨɫ əɌ Ɏɧɛɟɝɖ ɘɚɗɚɣəɚɕ 
ɛɜɚɐɟɖɢɔɔ ɝ ɍɚɗɨɤɑɕ ɘɌɜɒɔəɌɗɨəɚɝɞɨɪ, ɞ. ɑ. ɎɧɓɎɌəɌ ɝɟɍɦɑɖɞɔɎəɧɘɔ ɛɜɔɣɔəɌɘɔ. ȽɟɍɦɑɖɞɔɎəɧɑ ɛɜɔɣɔəɧ 
ɜɌɝɖɜɧɎɌɪɞɝɫ Ɏ ɐɔɝɖɜɑɢɔɚəəɚɕ ɛɚɗɔɞɔɖɑ ɜɟɖɚɎɚɐɝɞɎɌ ɘɚɗɚɣəɧɡ ɛɜɑɐɛɜɔɫɞɔɕ, ɖɚɞɚɜɌɫ ɚɛɜɑɐɑɗɫɑɞ ɖɚɘɛɜɚɘɔɝɝ ɝ 
ɚɍɥɑɝɞɎɚɘ ɛɚ ɛɚɎɚɐɟ ɎɧɍɚɜɌ ɖɚɘɍɔəɌɢɔɔ ɖɚəɖɟɜɑəɞəɧɡ ɛɜɑɔɘɟɥɑɝɞɎ ð çɢɑəɌ-ɖɌɣɑɝɞɎɚè, çɖɚɗɔɣɑɝɞɎɚ-ɓɌɞɜɌɞɧè, 
ɣɞɚɍɧ ɟɐɚɎɗɑɞɎɚɜɔɞɨ ɛɚɞɜɑɍəɚɝɞɨ Ɏ ɩɞɚɘ ɛɜɚɐɟɖɞɑ. ȰɌəəɌɫ ɖɚɘɍɔəɌɢɔɫ ɎɧɜɌɒɌɑɞɝɫ Ɏ ɩɖɚəɚɘɔɣɑɝɖɔɡ 
ɛɚɖɌɓɌɞɑɗɫɡ ɓɌɞɜɌɞɚɑɘɖɚɝɞɨ ɔ ɜɑəɞɌɍɑɗɨəɚɝɞɨ ɛɜɚɐɟɖɢɔɔ əɌ ɚɝəɚɎɑ ɖɚɞɚɜɧɡ ɜɟɖɚɎɚɐɝɞɎɚ ɛɜɑɐɛɜɔɫɞɔɕ 
ɚɛɜɑɐɑɗɫɑɞ ɘɑɝɞɚ ɛɜɚɐɟɖɞɌ ð ɝɗɔɎɚɣəɚɑ ɘɌɝɗɚ Ɏ ɞɚɎɌɜəɚɘ Ɍɝɝɚɜɞɔɘɑəɞɑ. ȬəɌɗɔɓ ɛɚɖɌɓɧɎɌɑɞ, ɣɞɚ ɝɗɔɎɚɣəɚɑ ɘɌɝɗɚ 
ɝɞɌəɚɎɔɞɝɫ ɚɝɞɌɞɚɣəɧɘ ɛɜɚɐɟɖɞɚɘ Ɏ ɞɚɎɌɜəɚɘ Ɍɝɝɚɜɞɔɘɑəɞɑ ɔ ɝɟɍɝɔɐɔɜɟɑɞɝɫ ɝɚɎɘɑɝɞəɚ ɛɜɚɔɓɎɚɐɔɘɧɘɔ ɝ əɔɘ 
ɘɚɗɚɣəɧɘɔ ɛɜɚɐɟɖɞɌɘɔ. Ȯ ɩɞɚɕ ɝɎɫɓɔ ɌɖɞɟɌɗɔɓɔɜɟɪɞɝɫ ɝɜɑɐəɑɝɜɚɣəɧɑ ɘɑɜɧ ɛɚɐɐɑɜɒɖɔ ɎɧɛɟɝɖɌ ɩɞɚɏɚ ɛɜɚɐɟɖɞɌ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ȰɔɝɖɜɑɢɔɚəəɌɫ ɛɚɗɔɞɔɖɌ, ɖɚəɖɟɜɑəɞəɧɑ ɛɜɑɔɘɟɥɑɝɞɎɌ, ɓɌɞɜɌɞɚɑɘɖɚɝɞɨ ɔ 
ɜɑəɞɌɍɑɗɨəɚɝɞɨ ɛɜɚɐɟɖɢɔɔ, ɠɌɗɨɝɔɠɔɖɌɢɔɫ ɝɗɔɎɚɣəɚɏɚ ɘɌɝɗɌ, ɚɝɞɌɞɚɣəɧɕ ɛɜɚɐɟɖɞ. 

Abstract . In this article, we have considered the problem of improving the production structure of butter, the most 
high-milk-intensive product of the dairy industry. The essence of the problem is not only the lack of raw milk in the b2b 
segment of its production, i.e. due to objective reasons, but also its shortage for the production of butter, due to the redirection 
of the flow of raw milk to the production of dairy products with higher margins, i.e. caused by subjective reasons. The 
subjective reasons are revealed in the discretionary policy of the management of dairy enterprises, which determines a 
compromise with society regarding the choice of a combination of competitive advantages ð "price-quality", "quantity -cost" 
to meet the need for this product. This combination is expressed in economic indicators, the cost intensity and profitability of 
products, on the basis of which the management of enterprises determines the place of the product ð butter in the product 
range. The analysis shows that butter becomes a residual product in the product range and is subsidized by dairy products 
jointly produced with it. In this regard, medium-term measures to support the release of this product are being updated. 

Keywords:  Discretionary policy, competitive advantages, cost-effectiveness and profitability of products, 
adulteration of butter, residual product. 
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ʕʢʦʥʦʤʠʷ ʤʦʣʦʢʘ-ʩʳʨʴʷ, ʣʠʙʦ 

ʝʛʦ ʟʘʤʝʥʘ ʨʘʩʪʠʪʝʣʴʥʳʤʠ 

ʞʠʨʘʤʠ. ʕʢʦʥʦʤʠʷ ʪʘʨʳ ʠ 

ʫʧʘʢʦʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʎʝʥʘ ʧʨʦʜʫʢʮʠʠ 

ʅʝʯʝʪʢʦʝ ʨʘʟʣʠʯʠʝ ʩʣʠʚʦʯʥʦʛʦ 

ʤʘʩʣʘ ʩ ʚʳʩʦʢʦʡ ʠ ʥʠʟʢʦʡ ʮʝʥʦʡ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ 

ʥʘʪʫʨʘʣʴʥʦʩʪʠ. 

ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ 

ʈʦʩʪ ʯʠʩʣʘ ʥʘʠʤʝʥʦʚʘʥʠʡ 

ʩʣʠʚʦʯʥʦʛʦ ʤʘʩʣʘ ʩ ʥʠʟʢʦʡ 

ʞʠʨʥʦʩʪʴʶ, ʧʨʠ ʥʠʟʢʦʤ 

ʦʙʲʝʤʝ ʚʳʧʫʩʢʘ. 

ʂʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ 

ʉʦʭʨʘʥʝʥʠʝ ʧʦʣʥʦʮʝʥʥʦʛʦ 

ʩʦʩʪʘʚʘ ʧʨʦʜʫʢʪʘ, ʣʠʙʦ ʝʛʦ 

ʠʟʤʝʥʝʥʠʝ ʚ ʧʦʣʴʟʫ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʞʠʨʦʚ. 
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