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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 

14. ̊ ͍͊ͭ͊ͦ͡ ˸͙͊ͫͣ͟ ˢ͔͍͙ͫ͊ͤ͒ͪͦ͟͡; ς ͙͊ͤ͒͒͊ͭ͟ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟Φ ˹͊;͊͡Έ͙ͤ͟ ͤ͊ͯ;ͤͦ-͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ͎ͫͦͦ͟ ͔ͦͭ͒͊͡ 
όˢ˹˻˻ ˤ˽˻ άˤ͔͙͚ͦͪͦͤ͗ͫ͟ Ή͙ͦͤͦͣͦ͟͟-͍͍͚ͨͪ͊ͦͦ ͙͙ͤͫͭͭͯͭέΣ ͎Φ ˤ͔ͦͪͦͤ͗ύΣ ͊ͣ͘Φ ͎͡Φ ͔ͪ͒͊ͭͦͪ͊͟ ͣͯ͡Έ͙ͭ-͙͒ͫͼ͙͙͎ͨͤ͊ͪͤͦͦ͡ 
͗ͯͪͤ͊͊͡ ζ͔͙͙́ͪͪͭͦͪΎ ͙ͤ͊ͯ͟ηΦ ʕ  ͨͦͤͦͣͦ͡;͙Ύ ͍ͻͦ͒Ύͭ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͙κ͙͙͡ ͍͔͔͙͔ͨͪͦ͒ͤ Ή͔͚ͫͨͪͭͤͦ͟ ͦͼ͔͙ͤ͟ ͔͚ͫͭ͊ͭ 
͔ͦ͋̈́Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͍͔͙ͤ͊ͨͪ͊ͤͤͦͫͭ͡Φ 

 
 

 

˸͔͙͊ͭͪ͊͡· ͔ͨ;͊ͭ͊ΌͭͫΎ ͫ ͙͎͙͍ͦͪͤ͊ͦ͡Σ ͨͦ͒͊ͤͤ·ͻ ͍ ͎͙͔ͦͪͦͣͭͭ͟Σ ͍͔͍͔ͦͭͭͫͭͤͤͦͫͭΈ ͊͘ ͍͔͒ͦͫͭͦͪͤͦͫͭΈ ͙ͤͺͦͪͣ͊ͼ͙͙ ͔ͤͫͯͭ 

͍͊ͭͦͪ· ͔͚ͫͭ͊ͭ 

É ʅʆʆ ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʥʘʫʢʘ, 2015-2025 
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ȬɖɝɑəɚɎ Ƚɑɜɏɑɕ ȯɑəəɌɐɨɑɎɔɣ 

ȶɌɔɛɚɎ ȼɟɝɞɌɘ ȬɡɘɑɞɚɎɔɣ 

ȬəəɚɞɌɢɔɫ. Ȯ ɝɞɌɞɨɑ ɜɌɝɝɖɌɓɧɎɌɑɞɝɫ ɚ ɎɚɛɜɚɝɌɡ ɛɚɒɌɜəɚɕ ɍɑɓɚɛɌɝəɚɝɞɔ əɌ ɚɍɦɑɖɞɌɡ Ɍɏɜɚɛɜɚɘɧɤɗɑəəɚɏɚ 
ɖɚɘɛɗɑɖɝɌ, ɖɚɞɚɜɧɑ ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ ɛɚɎɧɤɑəəɚɕ ɛɚɒɌɜɚɚɛɌɝəɚɝɞɨɪ ɔɓ-ɓɌ ɝɛɑɢɔɠɔɖɔ ɔɝɛɚɗɨɓɟɑɘɧɡ ɘɌɞɑɜɔɌɗɚɎ 
ɔ ɞɑɡəɚɗɚɏɔɕ. ȺɛɔɝɌəɧ ɛɜɑɔɘɟɥɑɝɞɎɌ əɌɗɔɣɔɫ Ɏəɟɞɜɑəəɑɕ ɛɚɒɌɜəɚɕ ɝɗɟɒɍɧ: ɚɛɑɜɌɞɔɎəɚɑ ɜɑɌɏɔɜɚɎɌəɔɑ, ɓɌɥɔɞɌ 
ɟɐɌɗɬəəɧɡ ɟɣɌɝɞɖɚɎ, ɝəɔɒɑəɔɑ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ Ɏəɑɤəɔɡ ɝɗɟɒɍ ɔ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɚɎɑɐɑəɔɫ ɛɜɚɠɔɗɌɖɞɔɣɑɝɖɔɡ 
ɘɑɜɚɛɜɔɫɞɔɕ. ȾɌɖɒɑ ɛɜɑɐɝɞɌɎɗɑəɧ ɖɗɪɣɑɎɧɑ ɟɝɗɚɎɔɫ ɩɠɠɑɖɞɔɎəɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɛɚɒɌɜəɚɕ ɘɌɤɔəɧ ñ 
ɖɎɌɗɔɠɔɖɌɢɔɫ ɛɑɜɝɚəɌɗɌ, ɞɑɡəɔɣɑɝɖɌɫ ɚɝəɌɥɬəəɚɝɞɨ ɔ ɜɑɏɟɗɫɜəɚɑ ɚɍɝɗɟɒɔɎɌəɔɑ. ȻɚɐɣɑɜɖəɟɞɌ ɩɖɚəɚɘɔɣɑɝɖɌɫ 
ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɨ ɞɌɖɔɡ ɔəɎɑɝɞɔɢɔɕ, ɎɖɗɪɣɌɫ ɝəɔɒɑəɔɑ ɝɞɜɌɡɚɎɧɡ ɎɧɛɗɌɞ ɔ ɛɚɎɧɤɑəɔɑ ɜɑɛɟɞɌɢɔɔ ɛɜɑɐɛɜɔɫɞɔɫ.  

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɛɚɒɌɜəɌɫ ɍɑɓɚɛɌɝəɚɝɞɨ, ɛɚɒɌɜəɌɫ ɘɌɤɔəɌ, Ɍɏɜɚɛɜɚɘɧɤɗɑəəɧɕ ɖɚɘɛɗɑɖɝ. 
Abstract. The article deals with fire safety issues at the facilities of the agro-industrial complex, which are 

characterized by increased fire risk due to the specifics of the materials and technologies used. The advantages of having an 
internal fire service are described: rapid response, protection of remote areas, reduced dependence on external services and the 
possibility of preventive measures. The key conditions for effective use of a fire truck are also presented ñ staff qualifications, 
technical equipment and regular maintenance. The economic feasibility of such investments was emphasized, including 
reducing insurance payments and increasing the company's reputation.  

Keywords: fire safety, fire truck, agro-industrial complex. 
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ȷɟɖɔɑəɖɚ ȷɑɚəɔɐ ȮɔɖɞɚɜɚɎɔɣ 

ȬəəɚɞɌɢɔɫ. Ȯ ɝɞɌɞɨɑ ɛɜɑɐɝɞɌɎɗɑə ɌəɌɗɔɓ ɖɚəɝɞɜɟɖɞɔɎəɧɡ ɚɝɚɍɑəəɚɝɞɑɕ ɓɑɜəɚɟɍɚɜɚɣəɧɡ ɖɚɘɍɌɕəɚɎ, 
ɛɑɜɝɛɑɖɞɔɎəɧɡ ɐɗɫ ɛɜɔɘɑəɑəɔɫ Ɏ Ⱦɑɛɗɚ-ȺɏɌɜɬɎɝɖɚɘ ɜɌɕɚəɑ Ⱦɟɗɨɝɖɚɕ ɚɍɗɌɝɞɔ. ȻɚɖɌɓɌəɚ, ɣɞɚ Ɏ ɟɝɗɚɎɔɫɡ ɝɌəɖɢɔɕ 
ɛɜɔ Ɏɧɍɚɜɑ əɚɎɚɕ ɓɑɜəɚɟɍɚɜɚɣəɚɕ ɞɑɡəɔɖɔ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ ɢɑɗɑɝɚɚɍɜɌɓəɧɘ ɚɛɔɜɌɞɨɝɫ əɌ ɛɑɜɝɛɑɖɞɔɎəɧɑ 
ɜɌɓɜɌɍɚɞɖɔ ɜɚɝɝɔɕɝɖɚɏɚ ɔ ɍɑɗɚɜɟɝɝɖɚɏɚ ɛɜɚɔɓɎɚɐɝɞɎɌ. Ȼɜɔ Ɏɧɍɚɜɑ ɘɌɤɔəɧ ɐɗɫ ɖɚəɖɜɑɞəɚɏɚ ɡɚɓɫɕɝɞɎɌ əɑɚɍɡɚɐɔɘɚ 
ɟɣɔɞɧɎɌɞɨ ɟɐɑɗɨəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ, ɞɌɖɔɑ ɖɌɖ ɚɞəɚɤɑəɔɑ ɢɑəɧ ɖɚɘɍɌɕəɌ ɖ ɘɚɥəɚɝɞɔ ɐɎɔɏɌɞɑɗɫ, ɖ ɬɘɖɚɝɞɔ 
ɍɟəɖɑɜɌ, ɖ ɝɖɚɜɚɝɞɔ Ɏɧɏɜɟɓɖɔ, Ɍ ɞɌɖɒɑ ɟɐɑɗɨəɌɫ ɩəɑɜɏɚɎɚɚɜɟɒɬəəɚɝɞɨ ɖɚɘɍɌɕəɌ. ɉɞɚ ɛɚɓɎɚɗɔɞ ɘɔəɔɘɔɓɔɜɚɎɌɞɨ 
ɓɌɞɜɌɞɧ əɌ ɛɜɚɎɑɐɑəɔɑ ɟɍɚɜɚɣəɚɕ ɖɚɘɛɌəɔɔ Ɏ ɢɑɗɚɘ ɛɜɔ ɚɍɑɝɛɑɣɑəɔɔ ɝɍɚɜɌ ɘɌɖɝɔɘɌɗɨəɚ Ɏɚɓɘɚɒəɚɏɚ ɟɜɚɒɌɫ. 
ȺɍɚɝəɚɎɌəəɧɕ Ɏɧɍɚɜ ɓɑɜəɚɟɍɚɜɚɣəɚɏɚ ɖɚɘɍɌɕəɌ ɘɚɒɑɞ ɍɧɞɨ ɚɝɟɥɑɝɞɎɗɬə əɌ ɚɝəɚɎɑ ɘɌɞɑɘɌɞɔɣɑɝɖɚɏɚ 
ɘɚɐɑɗɔɜɚɎɌəɔɫ, ɟɣɔɞɧɎɌɪɥɑɏɚ Ɏɝɑ ɚɛɑɜɌɢɔɔ ɟɍɚɜɚɣəɚɕ ɖɚɘɛɌəɔɔ. ȶɜɚɘɑ ɞɚɏɚ, ɛɜɔ ɘɚɐɑɗɔɜɚɎɌəɔɔ ɚɛɜɑɐɑɗɫɑɞɝɫ 
əɑɚɍɡɚɐɔɘɌɫ ɤɔɜɔəɌ ɒɌɞɖɔ ɔ ɛɜɚɔɓɎɚɐɔɞɝɫ ɛɜɚɎɑɜɖɌ ɝɚɚɞɎɑɞɝɞɎɔɫ əɑɚɍɡɚɐɔɘɚɕ ɛɜɚɔɓɎɚɐɔɞɑɗɨəɚɝɞɔ ɖɚɘɍɌɕəɌ 
ɑɏɚ ɛɌɝɛɚɜɞəɧɘ ɐɌəəɧɘ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɓɑɜəɚɟɍɚɜɚɣəɧɕ ɖɚɘɍɌɕə, ɩɖɝɛɗɟɌɞɌɢɔɚəəɚ-ɞɑɡəɚɗɚɏɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ, ɟɍɚɜɖɌ 
ɓɑɜəɚɎɧɡ, ɟɐɑɗɨəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɖɚəɝɞɜɟɖɢɔɔ, Ɏɧɍɚɜ əɑɚɍɡɚɐɔɘɚɕ ɤɔɜɔəɧ ɒɌɞɖɔ, ɛɜɚɎɑɜɖɌ 
ɛɜɚɔɓɎɚɐɔɞɑɗɨəɚɝɞɔ ɖɚɘɍɌɕəɌ 

Abstract. The article presents an analysis of the design features of combine harvesters that are promising for use in 
the Teplo-Ogarevsky district of the Tula region. It is shown that under the conditions of sanctions, when choosing new grain 
harvesting equipment, it seems advisable to rely on promising developments of Russian and Belarusian production. When 
selecting a machine for a specific farm, specific characteristics must be taken into account, such as the ratio of the price of the 
combine to the engine power, to the hopper capacity, to the unloading speed, as well as the specific energy capacity of the 
combine. This will minimize the costs of the harvesting company as a whole while ensuring that the maximum possible harvest 
is harvested. A reasonable choice of a combine harvester can be made based on mathematical modeling that takes into account 
all operations of the harvesting company. In addition, during modeling, the required width of the harvester is determined and 
the compliance of the required productivity of the combine with its passport data is checked. 

Keywords: combine harvester, operational and technological characteristics, grain harvesting, specific design 
efficiency indicators, selection of the required width of the harvester, checking the productivity of the combine 
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ȬɖɝɑəɚɎ Ƚɑɜɏɑɕ ȯɑəəɌɐɨɑɎɔɣ 

ȶɌɔɛɚɎ ȼɟɝɞɌɘ ȬɡɘɑɞɚɎɔɣ 

ȬəəɚɞɌɢɔɫ. Ȯ ɝɞɌɞɨɑ ɜɌɝɝɘɌɞɜɔɎɌɪɞɝɫ ɠɌɖɞɚɜɧ, Ɏɗɔɫɪɥɔɑ əɌ ɎɚɝɛɗɌɘɑəɫɑɘɚɝɞɨ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɧɡ 
ɘɌɞɑɜɔɌɗɚɎ ɛɜɔ ɔɡ ɡɜɌəɑəɔɔ. Ⱥɝɚɍɚɑ ɎəɔɘɌəɔɑ ɟɐɑɗɑəɚ ɛɜɚɢɑɝɝɌɘ ɝɌɘɚəɌɏɜɑɎɌəɔɫ ɔ ɝɌɘɚɎɚɓɏɚɜɌəɔɫ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ 
ɛɜɚɔɝɡɚɐɔɞɨ ɍɑɓ Ɏəɑɤəɑɏɚ ɔɝɞɚɣəɔɖɌ ɓɌɒɔɏɌəɔɫ ɔ ɛɜɔɎɚɐɔɞɨ ɖ ɝɑɜɨɬɓəɧɘ ɛɚɝɗɑɐɝɞɎɔɫɘ ñ ɚɞ ɛɚɞɑɜɔ ɛɜɚɐɟɖɢɔɔ 
ɐɚ ɟɏɜɚɓɧ ɒɔɓəɔ ɔ ɓɐɚɜɚɎɨɪ ɛɑɜɝɚəɌɗɌ. ȬəɌɗɔɓɔɜɟɪɞɝɫ ɚɝəɚɎəɧɑ ɛɜɔɣɔəɧ ɛɚɎɧɤɑəɔɫ ɛɚɒɌɜɚɚɛɌɝəɚɝɞɔ: ɟɜɚɎɑəɨ 
ɎɗɌɒəɚɝɞɔ, ɞɑɘɛɑɜɌɞɟɜəɧɑ ɟɝɗɚɎɔɫ, ɛɗɚɞəɚɝɞɨ ɟɖɗɌɐɖɔ, ɍɔɚɗɚɏɔɣɑɝɖɌɫ ɌɖɞɔɎəɚɝɞɨ ɘɔɖɜɚɚɜɏɌəɔɓɘɚɎ ɔ ɐɚɝɞɟɛ 
ɖɔɝɗɚɜɚɐɌ.  

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɛɚɒɌɜəɌɫ ɍɑɓɚɛɌɝəɚɝɞɨ, ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɧɑ ɘɌɞɑɜɔɌɗɧ, ɝɌɘɚəɌɏɜɑɎɌəɔɑ. 
Abstract. The article discusses the factors affecting the flammability of agricultural materials during their storage. 

Special attention is paid to the processes of selfñheating and spontaneous combustion, which can occur without an external 
ignition source and lead to serious consequences, from loss of products to threats to the life and health of personnel. The main 
reasons for the increased fire risk are analyzed: humidity level, temperature conditions, packing density, biological activity of 
microorganisms and oxygen availability.  

Keywords: fire safety, agricultural materials, self-heating. 
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ȬəəɚɞɌɢɔɫ. Ȯ ɝɞɌɞɨɑ ɜɌɝɝɘɌɞɜɔɎɌɪɞɝɫ ɚɝɚɍɑəəɚɝɞɔ ɎɚɓɏɚɜɌəɔɫ ɛɜɚɐɟɖɞɚɎ ɛɑɜɑɜɌɍɚɞɖɔ ɓɑɜəɌ, ɞɌɖɔɡ ɖɌɖ 
ɘɟɖɌ, ɖɜɌɡɘɌɗ ɔ ɚɞɜɟɍɔ, ɖɚɞɚɜɧɑ ɚɍɗɌɐɌɪɞ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɨɪ ɐɔɝɛɑɜɝəɚɝɞɔ ɔ ɝɛɚɝɚɍəɚɝɞɨɪ ɚɍɜɌɓɚɎɧɎɌɞɨ 
ɎɓɜɧɎɚɚɛɌɝəɧɑ ɛɧɗɑɎɚɓɐɟɤəɧɑ ɝɘɑɝɔ. ȬəɌɗɔɓɔɜɟɪɞɝɫ ɘɑɡɌəɔɓɘɧ ɜɌɓɎɔɞɔɫ ɛɧɗɑɎɧɡ ɎɓɜɧɎɚɎ, ɚɝəɚɎəɧɑ ɔɝɞɚɣəɔɖɔ 
ɎɚɝɛɗɌɘɑəɑəɔɫ əɌ ɛɜɚɔɓɎɚɐɝɞɎɑəəɧɡ ɚɍɦɑɖɞɌɡ, Ɍ ɞɌɖɒɑ ɠɌɖɞɚɜɧ, ɝɛɚɝɚɍɝɞɎɟɪɥɔɑ ɔɡ ɎɚɓəɔɖəɚɎɑəɔɪ. Ⱥɝɚɍɚɑ 
ɎəɔɘɌəɔɑ ɟɐɑɗɑəɚ ɘɑɞɚɐɌɘ ɛɜɑɐɚɞɎɜɌɥɑəɔɫ ɛɧɗɑɎɧɡ ɎɓɜɧɎɚɎ, ɎɖɗɪɣɌɫ ɖɚəɞɜɚɗɨ ɓɌɛɧɗɬəəɚɝɞɔ, ɟɝɞɜɌəɑəɔɑ 
ɛɚɞɑəɢɔɌɗɨəɧɡ ɔɝɞɚɣəɔɖɚɎ ɓɌɒɔɏɌəɔɫ, ɛɜɔɘɑəɑəɔɑ ɝɔɝɞɑɘ ɛɜɚɞɔɎɚɎɓɜɧɎəɚɕ ɓɌɥɔɞɧ ɔ ɚɍɟɣɑəɔɑ ɛɑɜɝɚəɌɗɌ.  

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɛɧɗɑɎɚɕ ɎɓɜɧɎ, ɛɜɚɐɟɖɞɧ ɛɑɜɑɜɌɍɚɞɖɔ ɓɑɜəɌ, ɛɚɒɌɜəɌɫ ɍɑɓɚɛɌɝəɚɝɞɨ. 
Abstract. The article discusses the features of ignition of grain processing products such as flour, starch and bran, 

which have a high degree of dispersion and the ability to form explosive dust-air mixtures. The mechanisms of development 
of dust explosions, the main sources of ignition at production facilities, as well as the factors contributing to their occurrence 
are analyzed. Special attention is paid to methods of preventing dust explosions, including dust control, elimination of 
potential ignition sources, the use of anti-explosion protection systems and personnel training.  

Keywords: dust explosion, grain processing products, fire safety. 
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ȷɌɓɌɜɑɎ ȮɗɌɐɔɘɔɜ ȬɗɑɖɝɌəɐɜɚɎɔɣ

ȻɚɜɚɤɔəɌ ȰɌɜɨɫ ȰɑəɔɝɚɎəɌ

ɃɑɜəɧɤɑɎɌ ȬɗɑɖɝɌəɐɜɌ ȮɌɝɔɗɨɑɎəɌ

ȬəəɚɞɌɢɔɫ. Ȯ ɝɞɌɞɨɑ ɛɜɑɐɝɞɌɎɗɑəɌ ɜɌɓɜɌɍɚɞɖɌ ɜɑɢɑɛɞɟɜɧ ɔ ɚɢɑəɖɌ ɖɌɣɑɝɞɎɌ ɠɑɜɘɑəɞɔɜɚɎɌəəɚɏɚ 
ɛɜɚɐɟɖɞɌ əɌ ɚɝəɚɎɑ ɚɎɝɫəɧɡ ɡɗɚɛɨɑɎ, ɚɍɚɏɌɥɑəəɚɏɚ ɔɓɚɗɫɞɚɘ ɝɧɎɚɜɚɞɚɣəɚɏɚ ɍɑɗɖɌ. ȰɌəɌ ɚɢɑəɖɌ ɛɚɞɜɑɍɔɞɑɗɨɝɖɔɡ 
ɝɎɚɕɝɞɎ ɔ ɛɔɥɑɎɚɕ ɢɑəəɚɝɞɔ ɚɎɝɫəɧɡ ɡɗɚɛɨɑɎ. ȼɌɝɝɘɚɞɜɑəɌ ɜɑɢɑɛɞɟɜɌ, ɚɍɚɝəɚɎɌəɌ ɐɚɓɔɜɚɎɖɌ Ɏəɑɝɑəɔɫ ɔɓɚɗɫɞɌ 
ɝɧɎɚɜɚɞɚɣəɚɏɚ ɍɑɗɖɌ. Ȼɚɝɗɑ ɛɜɔɏɚɞɚɎɗɑəɔɫ ɔɝɝɗɑɐɟɑɘɧɡ ɚɍɜɌɓɢɚɎ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɑɏɚ ɚɜɏɌəɚɗɑɛɞɔɣɑɝɖɌɫ ɚɢɑəɖɌ, 
ɖɚɞɚɜɌɫ ɛɜɚɎɚɐɔɗɌɝɨ ɛɚ ɝɗɑɐɟɪɥɔɘ ɛɚɖɌɓɌɞɑɗɫɘ: Ɏɖɟɝ, ɢɎɑɞ, ɓɌɛɌɡ, Ɏəɑɤəɔɕ Ɏɔɐ, ɖɚəɝɔɝɞɑəɢɔɫ. ȾɌɖɒɑ ɍɧɗɌ 
ɛɜɚɎɑɐɑəɌ ɐɑɏɟɝɞɌɢɔɚəəɌɫ ɚɢɑəɖɌ əɌɛɔɞɖɚɎ ɔ ɛɜɚɌəɌɗɔɓɔɜɚɎɌə Ɍɘɔəɚɖɔɝɗɚɞəɧɕ ɝɚɝɞɌɎ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɠɑɜɘɑəɞɔɜɚɎɌəəɧɑ əɌɛɔɞɖɔ, ɝɧɎɚɜɚɞɚɣəɧɕ ɍɑɗɚɖ, ɚɎɝɫəɧɕ ɛɜɚɐɟɖɞ, ɚɢɑəɖɌ ɖɌɣɑɝɞɎɌ, 
Ɍɘɔəɚɖɔɝɗɚɞɧ. 

Abstract. The article presents the formulation development and quality assessment of a fermented product based on 
oat flakes enriched with whey protein isolate. An assessment of the consumer properties and nutritional value of oat flakes is 
given. The formulation is considered, the dosage of the whey protein isolate is justified. After the preparation of the studied 
samples, its organoleptic assessment was carried out, which was carried out according to the following indicators: taste, color, 
odor, appearance, consistency. A tasting evaluation of the drinks was also carried out and the amino acid composition was 
analyzed. 

Keywords:  fermented beverages, whey protein, biological value, oat product, quality assessment. 
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ȬəɐɜɑɑɎ Ȭ.Ȯ. 

ȬəəɚɞɌɢɔɫ. Ȯ ɐɌəəɚɕ ɝɞɌɞɨɑ, ɘɧ ɛɚɖɌɓɌɗɔ, ɖɌɖ Ɏ ɜɑɓɟɗɨɞɌɞɑ əɑɩɖɎɔɎɌɗɑəɞəɚɏɚ ɚɍɘɑəɌ ɛɜɚɐɟɖɞɚɎ 
ɞɜɌɐɔɢɔɚəəɚɕ ɔ ɖɜɑɌɞɔɎəɚɕ ɔəɐɟɝɞɜɔɔ, ɛɜɚɔɝɡɚɐɔɞ ɜɌɝɥɑɛɗɑəɔɑ ɖɚəɖɟɜɑəɞəɚɏɚ ɛɜɑɔɘɟɥɑɝɞɎɌ əɌ çəɔɓɤɑɑè ɔ 
çɎɧɝɤɑɑè ɛɚ ɚɞɜɌɝɗɑɎɚɘɟ ɛɜɔɓəɌɖɟ. ȰɌəəɧɕ ɛɜɚɢɑɝɝ ɜɑɌɗɔɓɟɑɞɝɫ ɍɗɌɏɚɐɌɜɫ ɐɎɟɘ ɞɔɛɌɘ ɎɝɞɜɌɔɎɌəɔɫ ɛɜɚɐɟɖɞɌ 
ɖɜɑɌɞɔɎəɚɕ ɔəɐɟɝɞɜɔɔ Ɏ ɢɑɛɚɣɖɟ ɝɚɓɐɌəɔɫ ɝɞɚɔɘɚɝɞɔ ɛɜɚɐɟɖɞɌ ɞɜɌɐɔɢɔɚəəɚɕ ɔəɐɟɝɞɜɔɔ. Ⱥɍɦɑɖɞɚɘ 
ɔɝɝɗɑɐɚɎɌəɔɫ ɞɜɌɐɔɢɔɚəəɚɕ ɔəɐɟɝɞɜɔɔ Ɏɓɫɞɧ ɜɫɐ ɛɜɚɔɓɎɚɐɝɞɎ ð çɝɧɜɚɐɑɗɔɑè ɔ çɘɌɝɗɚɐɑɗɔɑè ð ɛɔɥɑɎɚɕ 
ɛɜɚɘɧɤɗɑəəɚɝɞɔ, Ɍ ɖɜɑɌɞɔɎəɚɕ ɔəɐɟɝɞɜɔɔ ð ɚɞɜɌɝɗɔ ɚɖɌɓɧɎɌɪɥɔɑ ɢɔɠɜɚɎɧɑ ɟɝɗɟɏɔ. ȻɑɜɎɧɕ ɞɔɛ ɎɝɞɜɌɔɎɌəɔɫ 
əɌ ɝɞɌɐɔɔ ɛɜɔɚɍɜɑɞɑəɔɫ çɜɑɝɟɜɝɚɎ-ɞɑɡəɚɗɚɏɔɕè, ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɛɚɗɟɣɑəɔɫ ɞɑɡəɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɑɔɘɟɥɑɝɞɎɌ, 
ɓɌɎɔɝɫɥɑɏɚ ɚɞ ɘɑɝɞɌ ɛɜɚɔɝɡɚɒɐɑəɔɫ ɛɚɝɞɌɎɥɔɖɌ. Ȯɞɚɜɚɕ ɞɔɛ ɎɝɞɜɌɔɎɌəɔɫ əɌ ɝɞɌɐɔɔ ɛɜɚɐɌɒɔ ɏɚɞɚɎɚɕ ɛɜɚɐɟɖɢɔɔ 
ɛɚɓɎɚɗɫɑɞ ɜɑɌɗɔɓɚɎɌɞɨ ɛɜɚɐɟɖɞɚɎɚɑ ɛɜɑɔɘɟɥɑɝɞɎɚ, ɍɗɌɏɚɐɌɜɫ ɝɚɓɐɌəɔɪ ɐɗɫ ɜɑɌɗɨəɚɏɚ ɛɜɚɐɟɖɞɌ ɢɔɠɜɚɎɚɕ çɘɌɜɖɑɞ-
ɚɍɚɗɚɣɖɔè, ɖɚɞɚɜɌɫ ɎɧɝɞɟɛɌɑɞ Ɏ ɖɌɣɑɝɞɎɑ ɐɚɛɚɗəɫɪɥɑɏɚ ɞɚɎɌɜɌ. ȴɝɝɗɑɐɚɎɌəɔɑ ɛɚɖɌɓɌɗɚ, ɣɞɚ ɎɝɞɜɌɔɎɌəɔɑ Ɏ 
ɢɑɛɚɣɖɟ ɝɚɓɐɌəɔɫ ɝɞɚɔɘɚɝɞɔ ɛɔɥɑɎɧɡ ɛɜɚɔɓɎɚɐɝɞɎ ɛɚɜɚɒɐɌɑɞ ɟɏɜɚɓɧ ɔ ɜɔɝɖɔ ɐɗɫ ɔɡ ɖɚəɖɟɜɑəɞɚɝɛɚɝɚɍəɚɝɞɔ. Ȯ 
ɣɌɝɞəɚɝɞɔ, ɎɚɓɜɌɝɞɌɑɞ ɞɜɟɐɚɑɘɖɚɝɞɨ ɛɜɚɔɓɎɚɐɝɞɎɌ, ɖɚɘɘɑɜɣɑɝɖɔɑ ɜɌɝɡɚɐɧ ɔ ɛɚɗəɌɫ ɝɑɍɑɝɞɚɔɘɚɝɞɨ ɛɔɥɑɎɚɕ 
ɛɜɚɐɟɖɢɔɔ. Ȼɜɔɣɑɘ ɜɚɝɞ ɝɑɍɑɝɞɚɔɘɚɝɞɔ ɔɐɑɞ ɝɚɛɚɝɞɌɎɔɘɧɘ ɞɑɘɛɚɘ ɝ ɢɑəɚɕ ɛɔɥɑɎɚɕ ɛɜɚɐɟɖɢɔɔ, ɣɞɚ ɝɐɑɜɒɔɎɌɑɞ 
əɌɖɚɛɗɑəɔɑ ɖɌɛɔɞɌɗɌ ɔ ɐɑɗɌɑɞ ɛɔɥɑɎɧɑ ɛɜɚɔɓɎɚɐɝɞɎɌ ɘɌɗɚɛɜɔɎɗɑɖɌɞɑɗɨəɧɘɔ ɐɗɫ ɔəɎɑɝɞɔɢɔɕ. ȺɞɝɪɐɌ ɟɏɜɚɓɌ 
ɐɔɝɛɜɚɛɚɜɢɔɔ, ɖɚɞɚɜɟɪ əɑɚɍɡɚɐɔɘɚ ɚɞɝɗɑɒɔɎɌɞɨ ɝ ɛɚɘɚɥɨɪ çɔəɐɑɖɝɌ ɖɚɚɜɐɔəɌɢɔɔè. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ȾɜɌɐɔɢɔɚəəɌɫ ɔəɐɟɝɞɜɔɫ, ɖɜɑɌɞɔɎəɌɫ ɔəɐɟɝɞɜɔɫ, ɖɚəɖɟɜɑəɞəɧɑ ɛɜɑɔɘɟɥɑɝɞɎɌ, 
ɐɚɛɚɗəɫɪɥɔɕ ɞɚɎɌɜ, əɑɩɖɎɔɎɌɗɑəɞəɧɕ ɚɍɘɑə, ɐɔɝɛɜɚɛɚɜɢɔɚəɌɗɨəɚɝɞɨ, ɔəɐɑɖɝ ɖɚɚɜɐɔəɌɢɔɔ. 

Abstract. In this article, we have shown how, as a result of the unequal exchange of products from the traditional and 
creative industries, the competitive advantage is split into "lower" and "higher" by industry. This process is implemented 
through two types of embedding of a creative industry product into the value chain of a traditional industry product. The 
object of research of the traditional industry is a number of industries ð "cheese making" and "butter making" ð the food 
industry, and the creative industry ð industries providing digital services. The first type of embedding at the stage of acquiring 
"resource technologies" makes it possible to obtain a technological advantage that depends on the supplier's place of origin. 
The second type of embedding at the stage of selling finished products allows you to realize a product advantage by creating 
a digital "market shell" for the real product, which acts as a complementary product. The study showed that integration into 
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the value chain of food production creates threats and risks to their competitiveness. In particular, the labor intensity of 
production, commercial costs and the total cost of food products are increasing. Moreover, the cost of production is growing 
at a comparable pace with the price of food products, which constrains capital accumulation and makes food production 
unattractive for investment. Hence, the threat of imbalance, which must be monitored using the "coordination index". 

Keywords:  Traditional industry, creative industry, competitive advantages, complementary product, unequal 
exchange, disproportionality, coordination index. 
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