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ɧɨɜɥɸɽɬɶɫɹ�ɧɚɪɿɡɧɢɦɢ�ɭɩɨɪɚɦɢ�ɞɨ�ɯɨɞɿɜ�ɧɚɪɿɡɤɢ�ɜɿɧɰɹ�ɛɚɧɤɢ.  
Ȼɚɧɤɚ 1, ɡ�ɩɨɩɟɪɟɞɧɶɨ�ɩɿɞɝɜɢɧɱɟɧɨɸ�ɤɪɢɲɤɨɸ, ɡɚɯɨ-

ɞɢɬɶ�ɩɿɞ�ɦɟɯɚɧɿɡɦ�ɡɚɤɭɩɨɪɸɜɚɧɧɹ�ɿ�ɜɯɨɞɢɬɶ�ɭ�ɤɨɧɬɚɤɬ�ɡ�ɩɥɚɫ-
ɤɢɦɢ�ɡɚɤɭɩɨɪɸɜɚɥɶɧɢɦɢ�ɩɚɫɚɦɢ, ɹɤɿ�ɪɭɯɚɸɬɶɫɹ� ɭ�ɬɨɦɭ�ɠɟ 
ɧɚɩɪɹɦɤɭ�ɳɨ�ɣ�ɛɚɧɤɚ, ɚɥɟ�ɡ�ɪɿɡɧɢɦɢ�ɲɜɢɞɤɨɫɬɹɦɢ. Ɋɿɡɧɢɰɹ�ɜ 
ɲɜɢɞɤɨɫɬɿ� ɡɚɤɭɩɨɪɸɜɚɥɶɧɢɯ� ɩɚɫɿɜ� ɡɭɦɨɜɥɸɽɬɶɫɹ� ɪɿɡɧɢɦɢ 
ɞɿɚɦɟɬɪɚɦɢ�ɱɚɫɬɢɧ�ɫɭɰɿɥɶɧɨɝɨ�ɪɭɲɿɣɧɨɝɨ�ɲɤɿɜɚ 2, ɹɤɢɣ�ɩɪɢ-
ɜɨɞɢɬɶ�ɜ�ɪɭɯ�ɨɛɢɞɜɚ�ɩɚɫɢ: ɩɚɫ�ɛɿɥɶɲɨɝɨ�ɲɤɿɜɚ 3 ɬɚ�ɩɚɫ�ɦɟɧ-
ɲɨɝɨ�ɲɤɿɜɚ 4. Ɂɜɟɪɯɭ�ɧɚ�ɡɚɬɜɨɪ�ɡɚ�ɞɨɩɨɦɨɝɨɸ�ɧɚɬɢɫɤɧɨʀ�ɩɥɢ-
ɬɢ 5 ɫɬɜɨɪɸɽɬɶɫɹ� ɜɟɪɬɢɤɚɥɶɧɟ� ɡɭɫɢɥɥɹ� ɦɟɯɚɧɿɡɦɭ� ɡɚɤɭɩɨ-
ɪɸɜɚɧɧɹ N, ɜɟɥɢɱɢɧɚ�ɹɤɨɝɨ�ɪɟɝɭɥɸɽɬɶɫɹ�ɡɚ�ɞɨɩɨɦɨɝɨɸ�ɩɪɭ-
ɠɢɧ 6  ɬɚ 7.  ȼ�ɪɟɡɭɥɶɬɚɬɿ� ɜɡɚɽɦɨɞɿʀ� ɩɚɫɿɜ�ɡ� ɤɪɢɲɤɨɸ,  ɬɚ� ɡɚ 
ɪɚɯɭɧɨɤ�ɪɿɡɧɢɰɿ�ɲɜɢɞɤɨɫɬɟɣ�ɦɿɠ�ɡɚɤɭɩɨɪɸɜɚɥɶɧɢɦɢ�ɩɚɫɚɦɢ 
ɬɚ�ɛɚɧɤɨɸ, ɜɢɧɢɤɚɽ�ɦɨɦɟɧɬ�ɡɚɝɜɢɧɱɭɸɱɨɝɨ�ɬɟɪɬɹ�ɿ�ɤɪɢɲɤɚ, ɭ 
ɤɨɧɬɪɨɥɶɨɜɚɧɿɣ�ɩɚɪɨɜɿɣ�ɚɬɦɨɫɮɟɪɿ, ɡ�ɧɚɬɹɝɨɦ�ɧɚɝɜɢɧɱɭɽɬɶɫɹ 
ɧɚ�ɛɚɧɤɭ�ɲɥɹɯɨɦ�ɧɚɬɢɫɤɚɧɧɹ�ɣ�ɩɨɜɨɪɨɬɭ. 

Ɍɚɤɢɦ�ɱɢɧɨɦ�ɭɬɜɨɪɸɽɬɶɫɹ�ɝɟɪɦɟɬɢɱɧɢɣ�ɡɚɬɜɨɪ. ɍɩɨɪɢ 
ɤɪɢɲɤɢ�ɩɪɢ�ɰɶɨɦɭ�ɪɨɡɬɚɲɨɜɭɸɬɶɫɹ�ɩɿɞ�ɧɢɬɤɨɸ�ɧɚɪɿɡɤɢ�ɬɚɪɢ 
ɿ�ɩɟɪɟɦɿɳɭɸɬɶɫɹ�ɜ�ɡɚɥɟɠɧɨɫɬɿ�ɜɿɞ�ɜɟɥɢɱɢɧɢ�ɧɚɥɚɝɨɞɠɟɧɨɝɨ 
ɡɭɫɢɥɥɹ�ɦɟɯɚɧɿɡɦɭ�ɡɚɤɭɩɨɪɸɜɚɧɧɹ N. ɋɯɟɦɚ�ɦɟɯɚɧɿɡɦɭ�ɡɚɤɭ-
ɩɨɪɸɜɚɧɧɹ� ɥɿɧɿɣɧɨʀ�ɦɚɲɢɧɢ�ɞɢɫɤɨɜɨɝɨ�ɬɢɩɭ� ɡɨɛɪɚɠɟɧɚ�ɧɚ 
ɪɢɫ. 4. Ⱦɚɧɚ�ɦɚɲɢɧɚ�ɩɪɢɧɰɢɩɨɜɨ�ɜɿɞɪɿɡɧɹɽɬɶɫɹ�ɜɿɞ�ɦɚɲɢɧɢ 
ɩɚɫɨɜɨɝɨ�ɬɢɩɭ�ɥɢɲɟ�ɤɨɧɫɬɪɭɤɰɿɽɸ�ɪɨɛɨɱɢɯ�ɨɪɝɚɧɿɜ�ɦɟɯɚɧɿɡ-
ɦɭ� ɡɚɤɭɩɨɪɸɜɚɧɧɹ, ɬɨɦɭ� ɪɨɡɝɥɹɧɟɦɨ� ɥɢɲɟ� ɜɿɞɦɿɧɧɿ� ɪɢɫɢ 
ɩɪɨɰɟɫɭ�ɡɚɤɭɩɨɪɸɜɚɧɧɹ. 

Ȼɚɧɤɚ�ɡ�ɩɨɩɟɪɟɞɧɶɨ�ɩɿɞɝɜɢɧɱɟɧɨɸ�ɤɪɢɲɤɨɸ�ɡɚɯɨɞɢɬɶ 
ɩɿɞ�ɦɟɯɚɧɿɡɦ�ɡɚɤɭɩɨɪɸɜɚɧɧɹ�ɿ�ɜɯɨɞɢɬɶ�ɜ�ɤɨɧɬɚɤɬ�ɡ�ɞɜɨɦɚ�ɩɨ-
ɫɥɿɞɨɜɧɨ�ɪɨɡɬɚɲɨɜɚɧɢɦɢ�ɩɚɪɚɦɢ�ɡɚɤɭɩɨɪɸɜɚɥɶɧɢɯ�ɞɢɫɤɿɜ 1 ɿ 
2,  ɡɨɜɧɿɲɧɹ�ɩɨɜɟɪɯɧɹ� ɹɤɢɯ� ɹɜɥɹɽ� ɫɨɛɨɸ� ɝɭɦɨɜɿ� ɛɚɧɞɚɠɿ 3.  
Ⱦɢɫɤɢ� ɤɨɠɧɨʀ� ɨɤɪɟɦɨʀ� ɩɚɪɢ�ɨɛɟɪɬɚɸɬɶɫɹ� ɜ� ɨɞɢɧ�ɛɿɤ,  ɚɥɟ�ɡ 

ɪɿɡɧɢɦɢ�ɤɨɥɨɜɢɦɢ�ɲɜɢɞɤɨɫɬɹɦɢ. Ʉɨɥɨɜɚ�ɲɜɢɞɤɿɫɬɶ�ɥɿɜɨɝɨ, 
ɡɚ�ɯɨɞɨɦ�ɪɭɯɭ�ɛɚɧɤɢ, ɞɢɫɤɚ�ɤɨɠɧɨʀ�ɩɚɪɢ�ɛɿɥɶɲɚ�ɧɿɠ�ɩɪɚɜɨɝɨ. 
Ɂɜɟɪɯɭ�ɧɚ�ɡɚɬɜɨɪ�ɛɚɧɤɢ�ɱɟɪɟɡ�ɞɢɫɤɢ�ɫɬɜɨɪɸɽɬɶɫɹ�ɜɟɪɬɢɤɚɥɶɧɟ 
ɡɭɫɢɥɥɹ�ɦɟɯɚɧɿɡɦɭ�ɡɚɤɭɩɨɪɸɜɚɧɧɹ N,  ɜɟɥɢɱɢɧɚ�ɹɤɨɝɨ�ɪɟɝɭ-
ɥɸɽɬɶɫɹ� ɡɚ� ɞɨɩɨɦɨɝɨɸ� ɞɜɨɯ� ɩɪɭɠɢɧ 4  ɬɚ 5,  ɩɨɜ¶ɹɡɚɧɢɯ 
ɜɿɞɩɨɜɿɞɧɨ� ɡ� ɩɟɪɲɨɸ� ɬɚ� ɞɪɭɝɨɸ� ɩɚɪɚɦɢ� ɡɚɤɭɩɨɪɸɜɚɥɶɧɢɯ 
ɞɢɫɤɿɜ. ȼ�ɪɟɡɭɥɶɬɚɬɿ�ɜɡɚɽɦɨɞɿʀ�ɩɚɪ�ɞɢɫɤɿɜ�ɡ�ɤɪɢɲɤɨɸ�ɬɚ�ɡɚ�ɪɚ-
ɯɭɧɨɤ�ɪɿɡɧɢɰɿ�ɤɨɥɨɜɢɯ�ɲɜɢɞɤɨɫɬɟɣ�ɪɭɯɭ�ɞɢɫɤɿɜ�ɭ�ɤɨɠɧɿɣ�ɩɚɪɿ 
ɜɢɧɢɤɚɽ�ɦɨɦɟɧɬ�ɡɚɝɜɢɧɱɭɸɱɨɝɨ�ɬɟɪɬɹ�ɿ�ɤɪɢɲɤɚ, ɭ�ɤɨɧɬɪɨɥɶɨ-
ɜɚɧɿɣ�ɩɚɪɨɜɿɣ�ɚɬɦɨɫɮɟɪɿ, ɡ�ɧɚɬɹɝɨɦ�ɧɚɝɜɢɧɱɭɽɬɶɫɹ�ɧɚ�ɛɚɧɤɭ 
ɲɥɹɯɨɦ�ɧɚɬɢɫɤɚɧɧɹ�ɿ�ɩɨɜɨɪɨɬɭ. 

ȼɢɫɧɨɜɤɢ.  
1. ɋɭɱɚɫɧɿ� ɡɚɤɭɩɨɪɸɜɚɥɶɧɿ�ɦɚɲɢɧɢ�ɦɚɸɬɶ� ɤɨɧɫɬɪɭɤ-

ɬɢɜɧɨ�ɪɿɡɧɿ�ɪɨɛɨɱɿ�ɨɪɝɚɧɢ (ɩɚɫɢ, ɞɢɫɤɢ, ɲɚɣɛɢ), ɹɤɿ�ɜ�ɩɪɨɰɟɫɿ 
ɡɚɤɭɩɨɪɸɜɚɧɧɹ� ɫɬɜɨɪɸɸɬɶ� ɩɚɪɚɥɟɥɶɧɟ� ɞɨ� ɨɫɿ� ɬɚɪɢ� ɜɟɪɬɢ-
ɤɚɥɶɧɟ�ɡɭɫɢɥɥɹ, ɚɥɟ�ɭ�ɤɿɧɟɦɚɬɢɱɧɨ�ɪɿɡɧɢɣ�ɫɩɨɫɿɛ. 

2. Ɂɚɤɚɬɧɿ�ɦɚɲɢɧɢ�ɹɤ�ɡɚ�ɛɭɞɨɜɨɸ, ɬɚɤ�ɿ�ɡɚ�ɪɨɛɨɱɢɦɢ�ɨɪ-
ɝɚɧɚɦɢ�ɨɫɬɚɧɧɿ� ɞɟɫɹɬɢɥɿɬɬɹ� ɧɟ� ɡɦɿɧɢɥɢɫɹ, ɳɨ�ɫɜɿɞɱɢɬɶ�ɩɪɨ 
ɜɬɪɚɬɭ� ɩɨɡɢɰɿɣ� ɫɤɥɹɧɨʀ� ɬɚɪɢ� ɬɢɩɭ� ȱ� ɧɚ� ɪɢɧɤɭ� ɧɚ� ɤɨɪɢɫɬɶ 
ɛɿɥɶɲ�ɫɭɱɚɫɧɢɯ�ɬɢɩɿɜ.  

3. Ɇɨɦɟɧɬɢ� ɡɚɝɜɢɧɱɭɸɱɨɝɨ� ɬɟɪɬɹ, ɫɬɜɨɪɸɜɚɧɿ� ɤɨɧ-
ɫɬɪɭɤɬɢɜɧɨ�ɪɿɡɧɢɦɢ�ɡɚɤɭɩɨɪɸɜɚɥɶɧɢɦɢ�ɦɚɲɢɧɚɦɢ, ɡɚɥɟɠɚɬɶ 
ɜɿɞ�ɜɟɪɬɢɤɚɥɶɧɨɝɨ�ɡɭɫɢɥɥɹ�ɦɟɯɚɧɿɡɦɿɜ�ɡɚɤɭɩɨɪɸɜɚɧɧɹ�ɿ�ɪɟɝɭ-
ɥɸɸɬɶɫɹ�ɭ�ɨɞɧɚɤɨɜɢɣ�ɫɩɨɫɿɛ – ɡɚ�ɞɨɩɨɦɨɝɨɸ�ɩɪɭɠɢɧ�ɫɬɢɫ-
ɤɚɧɧɹ. 

4. Ⱦɚɧɚ�ɤɥɚɫɢɮɿɤɚɰɿɹ�ɞɨɡɜɨɥɹɽ�ɜɢɡɧɚɱɢɬɢ�ɫɭɱɚɫɧɿ�ɬɟɧ-
ɞɟɧɰɿʀ�ɬɚ�ɧɚɩɪɹɦɤɢ�ɭɞɨɫɤɨɧɚɥɟɧɧɹ�ɹɤ�ɨɛɥɚɞɧɚɧɧɹ�ɞɥɹ�ɝɟɪɦɟ-
ɬɢɡɚɰɿʀ, ɬɚɤ�ɿ�ɫɩɨɫɨɛɿɜ�ɡɚɤɭɩɨɪɸɜɚɧɧɹ�ɤɨɧɫɟɪɜɧɨʀ�ɫɤɥɹɧɨʀ�ɬɚ-
ɪɢ.ɉɨɫɬɭɩɢɥɚ 02.2012 
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ȾɈɋɅȱȾɀȿɇɇə�ɉɊɈɐȿɋɍ�ȿɄɋɌɊȺȽɍȼȺɇɇə�ȱɁ�ȼɂɄɈɊɂɋɌȺɇɇəɆ 

ɆȱɄɊɈɏȼɂɅɖɈȼɈȽɈ�ɉɈɅə 
Ɉɞɧɢɦ�ɿɡ�ɜɚɠɥɢɜɢɯ�ɧɚɩɪɹɦɤɿɜ�ɜɢɪɨɛɧɢɰɬɜɚ�ɨɥɿʀ� ɽ�ɿɧɬɟɧɫɢɮɿ-

ɤɚɰɿɹ�ɩɪɨɰɟɫɭ�ɟɤɫɬɪɚɝɭɜɚɧɧɹ. ȼ�ɧɚɲ�ɱɚɫ�ɩɪɢ�ɜɢɪɨɛɧɢɰɬɜɿ�ɨɥɿʀ�ɡ�ɪɨɫ-
ɥɢɧɧɨʀ�ɫɢɪɨɜɢɧɢ�ɦɚɣɠɟ�ɧɟ�ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ�ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɟ�ɧɚɝɪɿ-
ɜɚɧɧɹ, ɳɨ�ɞɚɽ�ɯɨɪɨɲɢɣ�ɪɟɡɭɥɶɬɚɬ. Ɂɚ�ɪɚɯɭɧɨɤ�ɜɩɥɢɜɭ�ɟɥɟɤɬɪɨɦɚɝɧɿ-

ɬɧɨɝɨ� ɩɨɥɹ� ɩɪɢ� ɟɤɫɬɪɚɤɰɿʀ� ɦɨɠɧɚ� ɨɬɪɢɦɚɬɢ� ɛɿɥɶɲɢɣ� ɩɪɨɰɟɧɬɧɢɣ 
ɜɢɯɿɞ�ɨɥɿʀ�ɡ�ɧɚɣɛɿɥɶɲ�ɰɿɧɧɢɦɢ�ɤɨɦɩɨɧɟɧɬɚɦɢ, ɫɤɨɪɨɬɢɬɢ�ɬɪɢɜɚɥɿɫɬɶ 
ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ� ɩɪɨɰɟɫɭ� ɣ� ɿɧɬɟɧɫɢɮɿɤɭɜɚɬɢ� ɣɨɝɨ, ɚ� ɬɚɤɨɠ� ɡɧɢɡɢɬɢ 
ɡɚɬɪɚɬɢ�ɟɧɟɪɝɿʀ. 

  

Ɋɢɫ. 3. ɋɯɟɦɚ�ɦɟɯɚɧɿɡɦɭ�ɡɚɤɭɩɨɪɸɜɚɧɧɹ�ɦɚɲɢɧɢ�ɩɚɫɨ-
ɜɨɝɨ�ɬɢɩɭ. V1, V2�ɬɚ V3 – ɲɜɢɞɤɨɫɬɿ�ɜɿɞɩɨɜɿɞɧɨ:  
ɩɚɫɚ�ɛɿɥɶɲɨɝɨ�ɲɤɿɜɚ, ɛɚɧɤɢ�ɬɚ�ɛɨɤɨɜɢɯ�ɩɚɫɿɜ,  

ɩɚɫɚ�ɦɟɧɲɨɝɨ�ɲɤɿɜɚ 

 
Ɋɢɫ. 4. ɋɯɟɦɚ�ɦɟɯɚɧɿɡɦɭ�ɡɚɤɭɩɨɪɸɜɚɧɧɹ�ɦɚɲɢɧɢ  

ɞɢɫɤɨɜɨɝɨ�ɬɢɩɭ 



ǽȞȜȤȓȟȖ, ȜȏșȎȒțȎțțȭ, ȎȐȠȜȚȎȠȖȕȎȤȳȭ, ȡȝȞȎȐșȳțțȭ�ȳ�ȓȘȜțȜȚȳȘȎ  
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Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ:� ɪɨɡɱɢɧɧɢɤ, ɟɤɫɬɪɚɝɭɜɚɧɧɹ, ɿɧɬɟɧɫɢɮɿɤɚɰɿɹ, 
ɦɚɫɨɨɛɦɿɧ, ɦɿɤɪɨɯɜɢɥɶɨɜɚ�ɬɟɯɧɿɤɚ. 

One of the important points in the production of oil is intensifica-
tion of the extraction process. At present oil production from raw mate-
rial does not use electromagnetic heating which gives a good result. Ow-
ing to the influence of the electromagnetic field we can get greater per-
cent of the oil yield with more valuable components, to reduce time of 
the technological process, energy costs and intensification this process. 

Keywords: solvent, extracting, intensification, mass-transfer, 
microwave technique. 

ȿɤɫɬɪɚɝɭɜɚɧɧɹ� ɜɨɞɧɨ- ɬɚ� ɠɢɪɨɪɨɡɱɢɧɧɢɯ� ɪɟɱɨ-
ɜɢɧ�ɿɡ�ɪɿɡɧɢɯ�ɬɜɟɪɞɢɯ�ɬɿɥ�ɽ�ɧɚɣɛɿɥɶɲ�ɩɨɲɢɪɟɧɢɦ�ɩɪɨ-
ɰɟɫɨɦ�ɩɪɢ�ɜɢɪɨɛɧɢɰɬɜɿ�ɤɨɧɰɟɧɬɪɚɬɿɜ, ɟɤɫɬɪɚɤɬɿɜ�ɿ�ɛɟɡ-
ɚɥɤɨɝɨɥɶɧɢɯ� ɧɚɩɨʀɜ. ɋɢɪɨɜɢɧɚ, ɹɤɭ� ɩɿɞɞɚɸɬɶ� ɟɤɫɬɪɚ-
ɝɭɜɚɧɧɸ, ɜɿɞɪɿɡɧɹɽɬɶɫɹ� ɪɿɡɧɨɸ� ɮɨɪɦɨɸ, ɪɨɡɦɿɪɚɦɢ, 
ɦɟɯɚɧɿɱɧɢɦɢ, ɬɟɩɥɨ�ɮɿɡɢɱɧɢɦɢ� ɿ� ɮɿɡɢɤɨ�ɯɿɦɿɱɧɢɦɢ 
ɜɥɚɫɬɢɜɨɫɬɹɦɢ. 

ȿɤɫɬɪɚɝɭɜɚɧɧɹ�ɡɚ�ɞɨɩɨɦɨɝɨɸ�ɦɿɤɪɨɯɜɢɥɶɨɜɨʀ�ɬɟ-
ɯɧɿɤɢ (ɆɏɌ) ɽ� ɪɟɜɨɥɸɰɿɣɧɢɦ�ɦɟɬɨɞɨɦ�ɜɢɥɭɱɟɧɧɹ�ɰɿ-
ɥɶɨɜɢɯ�ɤɨɦɩɨɧɟɧɬɿɜ, ɹɤɿ�ɨɫɧɨɜɚɧɿ�ɧɚ�ɫɟɥɟɤɬɢɜɧɨɦɭ�ɧɚ-
ɝɪɿɜɚɧɧɿ�ɡɚɥɢɲɤɨɜɨʀ�ɜɨɥɨɝɢ�ɜ�ɪɨɫɥɢɧɧɿɣ�ɫɢɪɨɜɢɧɿ [1]. 
Ɍɚɤɟ�ɥɨɤɚɥɿɡɨɜɚɧɟ�ɧɚɝɪɿɜɚɧɧɹ�ɩɪɨɯɨɞɢɬɶ�ɞɨɫɢɬɶ�ɲɜɢ-
ɞɤɨ� ɿ� ɡɚɜɟɪɲɭɽɬɶɫɹ� ɩɨɪɭɲɟɧɧɹɦ� ɮɿɡɢɱɧɨʀ� ɫɬɪɭɤɬɭɪɢ 
ɜɢɯɿɞɧɨɝɨ� ɦɚɬɟɪɿɚɥɭ, ɳɨ� ɩɪɢɡɜɨɞɢɬɶ� ɞɨ� ɩɪɹɦɨɝɨ� ɩɟ-
ɪɟɦɿɳɟɧɧɹ�ɰɿɥɶɨɜɢɯ�ɤɨɦɩɨɧɟɧɬɿɜ�ɭ�ɪɨɡɱɢɧɧɢɤ. ɐɟ�ɞɨ-
ɡɜɨɥɹɽ� ɜɢɥɭɱɢɬɢ� ɛɿɥɶɲɟ� ɪɨɡɱɢɧɟɧɢɯ� ɪɟɱɨɜɢɧ, ɩɿɞɛɢ-
ɪɚɸɱɢ�ɩɪɢ�ɰɶɨɦɭ�ɧɟɨɛɯɿɞɧɢɣ�ɪɨɡɱɢɧɧɢɤ. 

Ɇɟɯɚɧɿɡɦ� ɦɿɤɪɨɯɜɢɥɶɨɜɨɝɨ� ɟɤɫɬɪɚɝɭɜɚɧɧɹ. Ɇɟ-
ɯɚɧɿɡɦ� ɞɿʀ� ɦɿɤɪɨɯɜɢɥɶɨɜɨɝɨ� ɩɨɥɹ� ɩɪɟɞɫɬɚɜɥɟɧɢɣ� ɧɚ 
ɪɢɫ.1. ɉɪɢ� ɿɦɩɭɥɶɫɧɨɦɭ� ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɨɦɭ� ɩɨɥɿ� ɩɚ-
ɪɚɥɟɥɶɧɨ�ɪɭɯɭ�ɦɚɫɨɜɢɯ� ɩɨɬɨɤɿɜ� ɜɢɧɢɤɚɽ�ɳɟ� ɨɞɢɧ� ɩɨ-
ɬɿɤ.  ȿɧɟɪɝɿɹ� ɬɚɤɨɝɨ� ɩɨɬɨɤɭ,  ɹɤɚ� ɧɚɹɜɧɚ� ɜ� ɪɿɞɤɿɣ� ɮɚɡɿ 
ɤɚɩɿɥɹɪɿɜ�ɡɟɪɧɚ, ɜɢɤɥɢɤɚɽ� ɭɬɜɨɪɟɧɧɹ�ɩɚɪɨɜɢɯ�ɛɭɥɶɛɚ-
ɲɨɤ, ɜɧɚɫɥɿɞɨɤ�ɱɨɝɨ�ɜɢɧɢɤɚɽ�ɝɪɚɞɿɽɧɬ�ɬɢɫɤɭ�ɿ�ɪɿɞɢɧɚ�ɡ 
ɤɚɩɿɥɹɪɿɜ�ɩɟɪɿɨɞɢɱɧɨ�ɩɪɨɯɨɞɢɬɶ�ɜ�ɩɨɬɿɤ. 

ȼ� ɭɦɨɜɚɯ� ɿɦɩɭɥɶɫɧɨɝɨ� ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɨɝɨ� ɩɨɥɹ 
ɡɨɜɧɿɲɧɶɨ�ɞɢɮɭɡɿɣɧɢɣ� ɪɟɠɢɦ� ɩɟɪɟɯɨɞɢɬɶ� ɭ� ɜɧɭɬɪɿɲ-
ɧɶɨ�ɞɢɮɭɡɿɣɧɢɣ. 

ɒɜɢɞɤɿɫɬɶ� ɜɢɥɭɱɟɧɧɹ� ɥɿɦɿɬɭɽɬɶɫɹ� ɜɠɟ� ɧɟ� ɡɨɜɧɿ-
ɲɧɶɨɸ�ɞɢɮɭɡɿɽɸ, ɚ�ɞɢɮɭɡɿɽɸ�ɤɪɿɡɶ�ɩɨɪɢɫɬɢɣ�ɦɚɬɟɪɿɚɥ 
ɱɚɫɬɢɧɤɢ, ɬɨɦɭ�ɡɚɝɚɥɶɧɢɣ�ɩɨɬɿɤ�ɦɚɫɢ�ɞɨɪɿɜɧɸɜɚɬɢɦɟ: 

J1 = J2 + J3. 
Ɂɚɝɚɥɶɧɢɣ� ɦɚɫɨɜɢɣ� ɩɨɬɿɤ 

1J � ɥɿɦɿɬɭɽɬɶɫɹ� ɞɢɮɭ-
ɡɿɣɧɢɦ�ɨɩɨɪɨɦ�ɬɜɟɪɞɨʀ�ɮɚɡɢ, ɦɚɫɨɜɢɣ�ɩɨɬɿɤ 

2J �ɞɨɥɚɽ 
ɩɨɫɥɿɞɨɜɧɨ�ɬɢɫɤ�ɦɚɫɨɩɟɪɟɧɟɫɟɧɧɹ�ɜ�ɫɬɢɫɧɟɧɢɯ�ɭɦɨɜɚɯ 
ɤɚɩɿɥɹɪɚ� ɿ� ɤɨɧɜɟɤɬɢɜɧɨʀ� ɞɢɮɭɡɿʀ, ɩɪɢ� ɰɶɨɦɭ� ɦɚɫɨɜɢɣ 
ɩɨɬɿɤ 

3J , ɹɤɢɣ�ɜɢɧɢɤɚɽ�ɜɧɚɫɥɿɞɨɤ�ɛɚɪɨɞɢɮɭɡɿʀ, ɩɨɜɢ-
ɧɟɧ� ɞɨɥɚɬɢ� ɞɢɮɭɡɿɣɧɢɣ� ɨɩɿɪ� ɧɚ� ɩɨɪɹɞɨɤ� ɧɢɠɱɟ� ɬɨɝɨ, 
ɹɤɢɣ�ɞɨɥɚɽ�ɦɚɫɨɜɢɣ�ɩɨɬɿɤ 

2J .  
ȼɧɭɬɪɿɲɧɶɨɞɢɮɭɡɿɣɧɢɣ� ɪɟɠɢɦ� ɩɪɨɰɟɫɭ� ɟɤɫɬɪɚ-

ɝɭɜɚɧɧɹ�ɽ�ɧɚɣɛɿɥɶɲ�ɿɧɬɟɧɫɢɜɧɢɦ�ɪɟɠɢɦɨɦ�ɜɢɥɭɱɟɧɧɹ. 
Ⱦɨɫɥɿɞɠɟɧɧɹ� ɤɿɧɟɬɢɤɢ� ɟɤɫɬɪɚɝɭɜɚɧɧɹ� ɜ� ɭɦɨɜɚɯ�ɆɏɌ 
ɩɪɨɜɨɞɢɥɨɫɶ�ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ. 

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɟ� ɦɨɞɟɥɸɜɚɧɧɹ� ɟɤɫɬɪɚɝɭɜɚɧɧɹ 
ɨɥɿʀ. Ⱥɦɚɪɚɧɬɨɜɚ�ɨɥɿɹ�ɦɿɫɬɢɬɶ 5 - 8% ɫɤɜɚɥɟɧɭ�ɬɚ�ɛɥɢ-
ɡɶɤɨ 1% ɬɨɤɨɮɟɪɨɥɭ (ɜɿɬɚɦɿɧ�ȿ). ɇɚɭɤɨɜɨ�ɩɿɞɬɜɟɪɞɠɟ-
ɧɨ, ɳɨ� ɩɪɟɩɚɪɚɬɢ� ɚɦɚɪɚɧɬɭ� ɡɦɟɧɲɭɸɬɶ� ɤɿɥɶɤɿɫɬɶ� ɯɨ-
ɥɟɫɬɟɪɢɧɭ� ɜ� ɤɪɨɜɿ,  ɡɚɯɢɳɚɸɬɶ� ɨɪɝɚɧɿɡɦ� ɜɿɞ� ɧɚɫɥɿɞɤɿɜ 
ɪɚɞɿɨɚɤɬɢɜɧɨɝɨ� ɨɩɪɨɦɿɧɸɜɚɧɧɹ, ɫɩɪɢɹɸɬɶ� ɪɨɡɥɚɞɭ 
ɡɥɨɹɤɿɫɧɢɯ�ɩɭɯɥɢɧ. Ʉɨɧɰɟɧɬɪɚɰɿɹ�ɫɤɜɚɥɟɧɭ�ɜ�ɨɥɿɣɧɨɦɭ 
ɟɤɫɬɪɚɤɬɿ� ɭ� ɧɚɫɿɧɧɿ� ɚɦɚɪɚɧɬɭ� ɞɨ 7,3 %, ɭ� ɥɢɫɬɤɚɯ� ɞɨ 
0,77 %. Ⱦɨ� ɫɤɥɚɞɭ� ɬɪɢɝɥɿɰɟɪɢɞɿɜ� ɚɦɚɪɚɧɬɭ� ɜɯɨɞɹɬɶ: 
ɩɚɥɶɦɿɬɢɧɨɜɚ – 22,2 %, ɨɥɟʀɧɨɜɚ – 29,1 %, 44,6 % - ɥɿ-
ɧɨɥɟɧɨɜɚ�ɤɢɫɥɨɬɢ.  

Ɂɚ�ɫɤɥɚɞɨɦ�ɬɨɤɨɮɟɪɨɥɿɜ�ɭ�ɪɿɩɚɤɨɜɿɣ�ɨɥɿʀ�ɜ�ɨɫɧɨɜ-
ɧɨɦɭ, ɩɪɢɫɭɬɧɿ� Į�ɬɨɤɨɮɟɪɨɥɢ, ɹɤɿ� ɜɢɹɜɥɹɸɬɶ� ɦɟɧɲɭ 
ɚɧɬɢɨɤɫɢɞɚɧɬɧɭ�ɚɤɬɢɜɧɿɫɬɶ, ɧɿɠ�ȕ-,Ȗ- ɬɚ�į�ɬɨɤɨɮɟɪɨɥɢ. 
ȼɿɞɨɦɨɫɬɿ�ɩɪɨ�ɨɛ¶ɽɦ�ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ�ɦɨɞɟɥɸɜɚɧ-
ɧɹ�ɧɚɜɟɞɟɧɿ�ɜ�ɬɚɛɥɢɰɿ 1. 

Ɇɟɬɨɞɢɤɚ� ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ� ɞɨɫɥɿɞɠɟɧɧɹ� ɩɨ-
ɥɹɝɚɥɚ�ɜ�ɧɚɫɬɭɩɧɨɦɭ. ɐɿɥɿ�ɬɚ�ɩɨɞɪɿɛɧɟɧɧɿ�ɡɟɪɧɚ�ɩɨɦɿ-
ɳɚɥɢ�ɜ�ɫɤɥɹɧɭ� ɤɨɥɛɭ� ɿ�ɩɿɞɞɚɜɚɥɢ�ɜɩɥɢɜɭ�ɟɥɟɤɬɪɨɦɚɝ-
ɧɿɬɧɨɝɨ�ɩɨɥɹ�ɩɪɨɬɹɝɨɦ 20-24 ɯɜɢɥɢɧ�ɩɪɢ�ɪɿɡɧɿɣ�ɩɨɬɭ-
ɠɧɨɫɬɿ�ɦɿɤɪɨɯɜɢɥɶɨɜɨɝɨ�ɩɨɥɹ. ȼ�ɩɪɨɰɟɫɿ�ɨɛɪɨɛɤɢ�ɬɟɦ-
ɩɟɪɚɬɭɪɚ�ɪɟɚɤɰɿɣɧɨʀ�ɦɚɫɢ�ɩɿɞɜɢɳɭɜɚɥɚɫɶ�ɞɨ�ɬɟɦɩɟɪɚ-
ɬɭɪɢ� ɤɢɩɿɧɧɹ (t ɤɢɩ.) Ɋɟɠɢɦ� ɤɢɩɿɧɧɹ� ɡɚɛɟɡɩɟɱɭɜɚɜɫɹ 
ɡɜɨɪɨɬɧɢɦ�ɯɨɥɨɞɢɥɶɧɢɤɨɦ. Ⱦɥɹ�ɚɤɬɢɜɚɰɿʀ�ɦɨɥɟɤɭɥ�ɜɢ-
ɤɨɪɢɫɬɨɜɭɸɬɶ�ɦɿɤɪɨɯɜɢɥɶɨɜɟ�ɩɨɥɟ, ɹɤɟ�ɩɪɢɡɜɨɞɢɬɶ�ɞɨ 
ɪɭɯɭ�ɱɚɫɬɢɧɨɤ.  Ɍɭɪɛɭɥɿɡɚɰɿɹ�ɩɨɬɨɤɭ� ɿ�ɞɿɹ�ɟɥɟɤɬɪɨɦɚɝ-
ɧɿɬɧɨɝɨ� ɩɨɥɹ� ɩɪɢɡɜɨɞɹɬɶ� ɞɨ� ɡɦɿɧɢ� ɤɨɟɮɿɰɿɽɧɬɭ� ɦɚɫɨ-
ɩɟɪɟɧɟɫɟɧɧɹ�ɿ�ɲɜɢɞɤɨɫɬɿ�ɩɪɨɰɟɫɭ. 

Ɍɢɩɨɜɿ� ɤɿɧɟɬɢɱɧɿ� ɡɚɥɟɠɧɨɫɬɿ� ɩɪɨɰɟɫɭ� ɟɤɫɬɪɚɝɭ-
ɜɚɧɧɹ�ɧɚɫɿɧɧɹ�ɚɦɚɪɚɧɬɭ�ɩɪɟɞɫɬɚɜɥɟɧɿ�ɧɚ�ɪɢɫ. 2 ɿ�ɪɢɫ.3. 

ɉɨɞɪɿɛɧɟɧɧɹ� ɰɿɥɨɝɨ� ɡɟɪɧɚ� ɞɨ� ɱɚɫɬɢɧɨɤ, ɪɨɡɦɿɪ 
ɹɤɢɯ 0,28 ɦɦ, ɡɚɥɭɱɟɧɧɹ�ɪɟɠɢɦɿɜ�ɤɢɩɿɧɧɹ�ɞɨɡɜɨɥɹɽ�ɧɚ 
ɩɨɪɹɞɨɤ� ɩɿɞɜɢɳɢɬɢ� ɿɧɬɟɧɫɢɜɧɿɫɬɶ� ɟɤɫɬɪɚɝɭɜɚɧɧɹ 
�ɪɢɫ.2). 

ȼɢɯɿɞ�ɰɿɥɶɨɜɢɯ�ɤɨɦɩɨɧɟɧɬɿɜ�ɿɡ�ɚɦɚɪɚɧɬɭ�ɩɪɢ�ɨɞ-
ɧɚɤɨɜɢɯ� ɭɦɨɜɚɯ� ɧɚ 15 – 20 % ɛɿɥɶɲɢɣ� ɩɪɢ� ɜɢɤɨɪɢɫ-
ɬɚɧɧɿ�ɫɩɢɪɬɭ, ɧɿɠ�ɝɟɤɫɚɧɭ (ɪɢɫ. 2, 3). 

ȱɡ�ɪɢɫɭɧɤɚ 4 ɜɢɞɧɨ, ɳɨ�ɜɢɥɭɱɟɧɧɹ�ɟɤɫɬɪɚɤɬɢɜɧɢɯ 
ɪɟɱɨɜɢɧ� ɿɡ� ɪɿɩɚɤɭ� ɜ� ɭɦɨɜɚɯ� ɦɿɤɪɨɯɜɢɥɶɨɜɨɝɨ� ɩɨɥɹ 
ɡɪɨɫɬɚɽ�ɧɚ 30 %. 

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɟ� ɦɨɞɟɥɸɜɚɧɧɹ� ɟɤɫɬɪɚɝɭɜɚɧɧɹ 
ɿɡ�ɯɜɨʀ.  Ɂɚ�ɤɨɧɰɟɧɬɪɚɰɿɽɸ�ɜɿɬɚɦɿɧɿɜ�ɝɪɭɩɢ�ȼ�ɯɜɨɹ�ɫɨɫ-
ɧɢ�ɬɚ�ɹɥɢɧɤɢ�ɩɟɪɟɜɢɳɭɽ�ɜɟɝɟɬɚɬɢɜɧɿ�ɨɪɝɚɧɢ�ɡɥɚɤɨɜɢɯ. 
ɐɿɧɧɿɫɬɶ�ɯɜɨʀ�ɩɪɟɞɫɬɚɜɥɟɧɚ�ɜɿɬɚɦɿɧɚɦɢ, ɦɚɤɪɨ- ɬɚ  

 

Ɋɢɫ. 1. Ɇɟɯɚɧɿɡɦ�ɛɚɪɨɞɢɮɭɡɿʀ�ɩɪɢ�ɟɤɫɬɪɚɝɭɜɚɧɧɿ:  
1 – ɬɜɟɪɞɚ�ɮɚɡɚ; 2 – ɤɚɩɿɥɹɪ; 3 – ɟɤɫɬɪɚɝɟɧɬ; 

4 – ɛɭɥɶɛɚɲɤɢ; 5 – ɩɪɢɝɪɚɧɢɱɧɢɣ�ɞɢɮɭɡɿɣɧɢɣ�ɲɚɪ 
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ɦɿɤɪɨɟɥɟɦɟɧɬɚɦɢ. ȼ�ɤɨɪɿ�ɯɜɨʀ�ɦɿɫɬɢɬɶɫɹ�ɛɿɥɶɲɟ�ɮɿɬɨɧɰɢ-
ɞɿɜ. Ɉɬɪɢɦɚɧɧɹ�ɿɡ�ɯɜɨʀ�ɜɢɫɨɤɨɹɤɿɫɧɢɯ�ɤɨɧɰɟɧɬɪɨɜɚɧɢɯ�ɬɚ 
ɫɬɿɣɤɢɯ�ɟɤɫɬɪɚɤɬɿɜ�ɡɟɥɟɧɨɝɨ�ɤɨɥɶɨɪɭ�ɩɨɬɪɟɛɭɽ�ɜɢɤɨɪɢɫ-
ɬɚɧɧɹ�ɫɭɱɚɫɧɢɯ�ɩɿɞɯɨɞɿɜ.

Ƚɨɥɤɢ�ɯɜɨʀ�ɡɞɪɿɛɧɸɜɚɥɢɫɶ�ɬɚ�ɡɚɥɢɜɚɥɢɫɶ�ɭ�ɫɤɥɹɧɨɦɭ 
ɩɨɫɭɞɿ�ɝɚɪɹɱɨɸ�ɜɨɞɨɸ (Ɍ = 60 °ɋ) ɜ�ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ 1:10. 
ɇɟɨɛɯɿɞɧɭ� ɬɟɦɩɟɪɚɬɭɪɭ� ɩɿɞɬɪɢɦɭɜɚɥɢ� ɡɚ� ɞɨɩɨɦɨɝɨɸ 
ɇȼɑ- ɩɨɥɹ. ɉɟɪɿɨɞɢɱɧɨ�ɜɿɞɛɢɪɚɥɢ�ɩɪɨɛɢ�ɬɚ�ɪɟɽɫɬɪɭɜɚɥɢ 
ɩɨɤɚɡɧɢɤɢ�ɨɩɬɢɱɧɨʀ�ɳɿɥɶɧɨɫɬɿ. Ɍɚɤ�ɞɨɫɥɿɞɠɭɜɚɥɚɫɶ�ɡɦɿɧɚ 
ɤɨɧɰɟɧɬɪɚɰɿɣ�ɪɨɡɱɢɧɧɢɯ�ɪɟɱɨɜɢɧ�ɜ�ɟɤɫɬɪɚɤɬɿ.  

Ⱦɨɫɥɿɞɠɟɧɨ� ɜɩɥɢɜ�ɇȼɑ� ɩɨɥɹ� ɧɚ� ɤɿɧɟɬɢɤɭ� ɩɪɨɰɟɫɭ 
ɟɤɫɬɪɚɝɭɜɚɧɧɹ. ȱɧɬɟɧɫɢɜɧɿɫɬɶ�ɤɨɥɶɨɪɭ�ɜɢɡɧɚɱɚɥɢ�ɡɚ�ɫɭɦɨɸ 
ɨɩɬɢɱɧɢɯ� ɳɿɥɶɧɨɫɬɟɣ� ɪɨɡɱɢɧɿɜ� ɤɨɧɤɪɟɬɧɨʀ� ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɩɪɢ� ɦɚɤɫɢɦɭɦɭ� ɩɨɝɥɢɧɚɧɧɹ� ɭ� ɜɢɞɢɦɿɣ� ɨɛɥɚɫɬɿ� ɫɩɟɤɬɪɚ 
(380…420 ɧɦ) ɬɚ� ɦɿɧɿɦɭɦɿ� ɩɨɝɥɢɧɚɧɧɹ� ɜ� ɨɛɥɚɫɬɿ 
(320…340 ɧɦ): 

U = Emax (380…420) + Emin.(320 ...340), (1) 
ɞɟ U – ɿɧɬɟɧɫɢɜɧɿɫɬɶ�ɤɨɥɶɨɪɭ;  Ɉ – ɡɦɿɧɚ�ɿɧɬɟɧɫɢɜ-

ɧɨɫɬɿ� ɡɟɥɟɧɨɝɨ� ɡɚɛɚɪɜɥɟɧɧɹ; Emax (380…420) – ɦɚɤɫɢ-
ɦɚɥɶɧɚ�ɨɩɬɢɱɧɚ�ɳɿɥɶɧɿɫɬɶ�ɩɪɢ�ɞɨɜɠɢɧɿ�ɯɜɢɥɿ 380 – 420 
ɧɦ; E min (320 ...340) – ɦɿɧɿɦɚɥɶɧɚ� ɨɩɬɢɱɧɚ� ɳɿɥɶɧɿɫɬɶ 
ɩɪɢ�ɞɨɜɠɢɧɿ�ɯɜɢɥɿ 320 – 340 ɧɦ. 

Ɂɦɿɧɭ� ɿɧɬɟɧɫɢɜɧɨɫɬɿ� ɡɟɥɟɧɨɝɨ� ɡɚɛɚɪɜɥɟɧɧɹ� ɜɢ-
ɡɧɚɱɚɥɢ�ɩɨ�ɜɿɞɧɨɲɟɧɧɸ�ɨɩɬɢɱɧɨʀ�ɳɿɥɶɧɨɫɬɿ�ɩɪɢ�ɦɿɧɿ-

ɦɚɥɶɧɿɣ�ɫɩɟɤɬɪɚɥɶɧɿɣ�ɤɪɢɜɿɣ�ɜ�ɨɛɥɚɫɬɿ 320 – 340 ɧɦ�ɞɨ 
ɦɚɤɫɢɦɚɥɶɧɨʀ�ɨɛɥɚɫɬɿ 380 – 420ɧɦ: 

Ɉ = Emin (320…340) / Emax(380…420), (2) 
ȼɢɛɿɪ� ɬɚɤɢɯ� ɩɨɤɚɡɧɢɤɿɜ� ɩɨɹɫɧɸɽɬɶɫɹ� ɬɢɦ, ɳɨ 

ɨɛɥɚɫɬɶ 380…420 ɧɦ�ɯɚɪɚɤɬɟɪɢɡɭɽ�ɱɢɫɬɿ�ɡɟɥɟɧɿ, ɚ�ɨɛ-
ɥɚɫɬɶ  320…340 ɧɦ – ɠɨɜɬɿ�ɬɚ�ɤɨɪɢɱɧɟɜɿ�ɜɿɞɬɿɧɤɢ, ɳɨ 
ɯɚɪɚɤɬɟɪɧɿ�ɞɥɹ�ɦɟɥɨɧɨʀɞɢɧɿɜ�ɬɚ�ɩɪɨɞɭɤɬɿɜ�ɤɨɧɞɟɧɫɚɰɿʀ 
ɣ�ɩɨɥɿɦɟɪɢɡɚɰɿʀ�ɮɥɚɜɨɧɨʀɞɿɜ (ɬɚɛɥ.2). 

Ɉɬɪɢɦɚɧɿ� ɪɟɡɭɥɶɬɚɬɢ� ɞɨɡɜɨɥɹɸɬɶ� ɫɬɜɟɪɞɠɭɜɚɬɢ 
ɩɪɨ�ɬɟ, ɳɨ�ɜɩɥɢɜ�ɇȼɑ�ɩɨɥɹ�ɿɧɬɟɧɫɢɮɿɤɭɽ�ɩɪɨɰɟɫ�ɟɤɫɬ-
ɪɚɝɭɜɚɧɧɹ�ɜɨɞɧɨ�ɪɨɡɱɢɧɧɢɯ�ɪɟɱɨɜɢɧ�ɿɡ�ɯɜɨʀ. ɇɚɣɤɪɚɳɿ 
ɩɨɤɚɡɧɢɤɢ�ɨɬɪɢɦɚɧɨ�ɩɪɢ�ɬɪɢɜɚɥɨɫɬɿ�ɟɤɫɬɪɚɝɭɜɚɧɧɹ 80 
ɯɜɢɥɢɧ. ɉɪɢ�ɩɨɞɚɥɶɲɨɦɭ�ɟɤɫɬɪɚɝɭɜɚɧɧɿ�ɧɚɫɬɚɽ�ɫɭɬɬɽ-
ɜɟ�ɡɦɟɧɲɟɧɧɹ�ɡɟɥɟɧɨɝɨ�ɡɚɛɚɪɜɥɟɧɧɹ, ɳɨ�ɩɨɝɿɪɲɭɽ�ɨɪ-
ɝɚɧɨɥɟɩɬɢɱɧɿ� ɩɨɤɚɡɧɢɤɢ� ɬɚ� ɩɪɢɜɨɞɢɬɶ� ɞɨ� ɡɧɢɠɟɧɧɹ 
ɛɿɨɥɨɝɿɱɧɨʀ�ɰɿɧɧɨɫɬɿ�ɩɪɨɞɭɤɬɭ. 

Ɇɟɬɨɞɢɤɚ� ɭɡɚɝɚɥɶɧɟɧɧɹ� ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ� ɞɚ-
ɧɢɯ. ɍɡɚɝɚɥɶɧɟɧɧɹ� ɛɚɡɢ� ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ� ɞɚɧɢɯ 
ɩɪɨɜɨɞɢɥɨɫɶ� ɧɚ� ɨɫɧɨɜɿ� ɬɟɨɪɿʀ� ɩɨɞɿɛɧɨɫɬɿ� ɡ� ɜɢɤɨɪɢɫ-
ɬɚɧɧɹɦ�ɦɟɬɨɞɭ�ɚɧɚɥɿɡɭ�ɪɨɡɦɿɧɧɨɫɬɟɣ. 

ɋɩɢɫɨɤ� ɩɚɪɚɦɟɬɪɿɜ, ɳɨ� ɚɧɚɥɿɡɭɸɬɶɫɹ, ɩɪɟɞɫɬɚɜ-
ɥɟɧɨ�ɜ�ɬɚɛɥɢɰɿ 3. ȼɫɿ�ɩɚɪɚɦɟɬɪɢ�ɦɿɫɬɹɬɶ�ɥɢɲɟ�ɬɪɢ�ɨɫ-
ɧɨɜɧɿ�ɪɨɡɦɿɪɧɨɫɬɿ: ɞɨɜɠɢɧɭ (ɦ), ɦɚɫɭ (ɤɝ) ɿ�ɱɚɫ (ɫ).  

ɇɚ�ɨɫɧɨɜɿ�ɦɟɬɨɞɭ�ɚɧɚɥɿɡɭ�ɪɨɡɦɿɧɧɨɫɬɟɣ�ɨɬɪɢɦɚɽ-
ɦɨ� ɫɬɟɩɟɧɟɜɭ� ɮɭɧɤɰɿɸ� ɡɚɥɟɠɧɨɫɬɿ� ɤɨɟɮɿɰɿɽɧɬɚ� ɦɚɫɨ-
ɜɿɞɞɚɱɿ�ɜɿɞ�ɜɢɡɧɚɱɚɥɶɧɢɯ�ɩɚɪɚɦɟɬɪɿɜ: 
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,(3) 
Ʉɨɦɛɿɧɚɰɿʀ�ɩɚɪɚɦɟɬɪɿɜ�ɿɡ (3) ɞɚɸɬɶ�ɬɪɚɞɢɰɿɣɧɿ�ɱɢɫ-

ɥɚ� ɩɨɞɿɛɧɨɫɬɿ�ɒɟɪɜɭɞɚ (Sh), ɒɦɿɞɬɚ (Sc), ɩɚɪɚɦɟɬɪɢɱ-
ɧɢɣ�ɤɨɦɩɥɟɤɫ (Ƚ), ɹɤɢɣ�ɜɪɚɯɨɜɭɽ�ɡɧɚɱɟɧɧɹ�ɝɿɞɪɨɦɨɞɭɥɹ�ɿ 
ɫɩɟɰɿɚɥɶɧɟ�ɱɢɫɥɨ�ɟɧɟɪɝɟɬɢɱɧɨʀ�ɞɿʀ�ɆɏɌ, ɳɨ�ɡɚɩɪɨɩɨɧɨ-
ɜɚɧɨ�ɜ [1]. 

ɑɢɫɥɨ�ɟɧɟɪɝɟɬɢɱɧɨɝɨ�ɜɩɥɢɜɭ Bu ɯɚɪɚɤɬɟɪɢɡɭɽ�ɞɿɸ 
ɛɚɪɨɞɢɮɭɡɿʀ�ɡɚ�ɪɚɯɭɧɨɤ�ɦɿɤɪɨɯɜɢɥɶɨɜɨɝɨ�ɩɨɥɹ, ɜɢɡɧɚɱɚ-
ɽɬɶɫɹ�ɪɿɡɧɢɰɟɸ�ɬɢɫɤɿɜ�ɜ�ɡɨɧɿ�ɤɚɧɚɥɭ, ɜɟɥɢɱɢɧɚ�ɹɤɨʀ�ɩɪɨ-
ɩɨɪɰɿɣɧɚ� ɩɨɬɭɠɧɨɫɬɿ� ɩɨɥɹ N. Ⱦɥɹ� ɜɪɚɯɭɜɚɧɧɹ� ɜɩɥɢɜɭ 
ɦɿɤɪɨɯɜɢɥɶɨɜɨɝɨ� ɩɨɥɹ� ɩɪɨɩɨɧɭɽɬɶɫɹ� ɧɨɜɢɣ� ɛɟɡɪɨɡɦɿɪ-
ɧɢɣ� ɤɨɦɩɥɟɤɫ, ɹɤɢɣ� ɨɬɪɢɦɚɧɨ� ɜ� ɪɟɡɭɥɶɬɚɬɿ� ɧɚɫɬɭɩɧɨʀ 
ɤɨɦɛɿɧɚɰɿʀ: 
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, (4) 
Ɇɨɞɟɥɶ� ɩɪɨɰɟɫɭ� ɟɤɫɬɪɚɝɭɜɚɧɧɹ� ɩɪɢ� ɦɿɤɪɨɯɜɢ-

ɥɶɨɜɨɦɭ�ɟɧɟɪɝɨɩɿɞɜɨɞɿ�ɜɢɪɚɠɚɽɬɶɫɹ�ɡɚɥɟɠɧɿɫɬɸ�ɱɢɫɥɚ 
ɒɟɪɜɭɞɚ (Sh) ɜɿɞ�ɱɢɫɟɥ�ɒɦɿɞɬɚ (Sc), ɟɧɟɪɝɟɬɢɱɧɨʀ�ɞɿʀ 
(Bu) ɿ�ɛɟɡɪɨɡɦɿɪɧɨɝɨ�ɩɚɪɚɦɟɬɪɢɱɧɨɝɨ�ɤɨɦɩɥɟɤɫɭ (Ƚ). 

  

Ɋɢɫ. 2. Ɂɚɥɟɠɧɿɫɬɶ�ɜɢɯɨɞɭ�ɨɥɿʀ�ɚɦɚɪɚɧɬɭ�ɜɿɞ�ɱɚɫɭ�ɩɪɢ 
ɜɢɤɨɪɢɫɬɚɧɧɿ�ɪɨɡɱɢɧɧɢɤɚ – ɫɩɢɪɬɭ 

Ɋɢɫ. 3. Ɂɚɥɟɠɧɿɫɬɶ�ɜɢɯɨɞɭ�ɨɥɿʀ�ɚɦɚɪɚɧɬɭ�ɜɿɞ�ɱɚɫɭ�ɩɪɢ 
ɜɢɤɨɪɢɫɬɚɧɧɿ�ɪɨɡɱɢɧɧɢɤɚ – ɝɟɤɫɚɧɭ 

 

Ɋɢɫ. 4. Ɂɚɥɟɠɧɿɫɬɶ�ɜɢɯɨɞɭ�ɨɥɿʀ�ɪɿɩɚɤɭ�ɜɿɞ�ɱɚɫɭ�ɜ  
ɩɪɨɰɟɫɿ�ɟɤɫɬɪɚɝɭɜɚɧɧɹ�ɿɡ�ɪɿɩɚɤɭ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɿ 

ɤɢɩɿɧɧɹ (tɤɢɩ = 78 °ɋ) 

Ɍɚɛɥɢɰɹ 2 
Ɋɨɡɪɚɯɭɧɨɤ�ɿɧɬɟɧɫɢɜɧɨɫɬɿ�ɤɨɥɶɨɪɭ�ɟɤɫɬɪɚɤɬɭ�ɬɚ�ɡɦɿɧɚ  

ɿɧɬɟɧɫɢɜɧɨɫɬɿ�ɡɟɥɟɧɨɝɨ�ɡɚɛɚɪɜɥɟɧɧɹ�ɜ�ɨɬɪɢɦɚɧɢɯ�ɟɤɫɬɪɚɤɬɚɯ 

Ɍɪɢɜɚɥɿɫɬɶ 
ɟɤɫɬɪɚɝɭɜɚɧɧɹ, 

ɯɜ. 

Emin 
320…340 

Emax 
380…420 

U O 

20 1,261 1,0 2,261 1,261 
40 0,978 0,9 1,878 1,087 
60 1,351 1,3 2,65 1,039 
80  1,22 1,4 2,62 0,871 
120  1,38 1,45 2,94 0,952 
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kmn BuГScАSh ×××= ,   (5) 
ɑɢɫɥɨ� ɟɧɟɪɝɟɬɢɱɧɨʀ� ɞɿʀ� ɩɨɤɚɡɭɽ� ɫɩɿɜɿɞɧɨɲɟɧɧɹ 

ɦɿɠ�ɟɧɟɪɝɿɽɸ�ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ�ɿ�ɟɧɟɪɝɿɽɸ, ɧɟɨɛɯɿɞɧɨɸ 
ɞɥɹ�ɩɟɪɟɬɜɨɪɟɧɧɹ�ɜ�ɩɚɪɭ�ɜɫɶɨɝɨ�ɪɨɡɱɢɧɭ, ɹɤɢɣ�ɩɪɨɯɨ-
ɞɢɬɶ�ɱɟɪɟɡ�ɟɤɫɬɪɚɤɬɨɪ.  ɑɢɦ�ɛɿɥɶɲɟ�ɱɢɫɥɨ Bu,  ɬɢɦ�ɛɿ-
ɥɶɲɟ�ɭɬɜɨɪɟɧɧɹ�ɩɚɪɨɜɨʀ�ɮɚɡɢ, ɿɧɬɟɧɫɢɜɧɿɲɟ�ɧɚɫɢɱɟɧ-
ɧɹ�ɟɤɫɬɪɚɝɟɧɬɚ�ɡ�ɝɥɢɛɢɧɢ�ɤɚɩɿɥɹɪɿɜ, ɛɿɥɶɲɚ�ɬɭɪɛɭɥɿɡɚ-
ɰɿɹ�ɩɪɢɝɪɚɧɢɱɧɨɝɨ�ɲɚɪɭ. 

ȼɢɫɧɨɜɤɢ  
ɉɪɨɜɟɞɟɧɿ� ɞɨɫɥɿɞɢ� ɫɜɿɞɱɚɬɶ,  ɳɨ� ɩɨɪɹɞ� ɿɡ� ɤɥɚɫɢɱ-

ɧɢɦɢ�ɬɟɯɧɨɥɨɝɿɹɦɢ�ɿɧɬɟɧɫɢɮɿɤɭɜɚɧɧɹ�ɩɪɨɰɟɫɭ�ɟɤɫɬɪɚɝɭ-
ɜɚɧɧɹ, ɜɢɤɨɪɢɫɬɚɧɧɹ�ɆɏɌ�ɭɹɜɥɹɽɬɶɫɹ�ɪɟɚɥɶɧɢɦ�ɿ�ɩɟɪɫ-
ɩɟɤɬɢɜɧɢɦ. ȼɢɛɿɪ� ɪɟɠɢɦɧɢɯ� ɩɚɪɚɦɟɬɪɿɜ� ɡɚɛɟɡɩɟɱɭɽ 
ɨɬɪɢɦɚɧɧɹ� ɨɥɿɣ� ɬɚ� ɯɜɨɣɧɢɯ� ɟɤɫɬɪɚɤɬɿɜ� ɜɢɫɨɤɨʀ� ɹɤɨɫɬɿ 
ɿɡ�ɪɨɫɥɢɧɧɨʀ�ɫɢɪɨɜɢɧɢ. Ɂɚ�ɪɚɯɭɧɨɤ�ɜɩɥɢɜɭ�ɟɥɟɤɬɪɨɦɚɝ-
ɧɿɬɧɨɝɨ�ɩɨɥɹ�ɦɨɠɧɚ�ɨɬɪɢɦɚɬɢ�ɛɿɥɶɲɢɣ�ɩɪɨɰɟɧɬɧɢɣ�ɜɢ-
ɯɿɞ� ɰɿɥɶɨɜɢɯ� ɤɨɦɩɨɧɟɧɬɿɜ,  ɜɢɥɭɱɚɬɢ  ɛɿɥɶɲ� ɰɿɧɧɿ� ɤɨɦ-
ɩɨɧɟɧɬɢ, ɫɤɨɪɨɬɢɬɢ�ɬɪɢɜɚɥɿɫɬɶ�ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ�ɩɪɨɰɟɫɭ, 
ɚ�ɬɚɤɨɠ�ɡɧɢɡɢɬɢ�ɡɚɬɪɚɬɢ�ɟɧɟɪɝɿʀ [2, 3]. 

ɉɨɫɬɭɩɢɥɚ 02.2012 
	ɋɉɂɋɈɄ�ɅȱɌȿɊȺɌɍɊɂ 

1. Ȼɭɪɞɨ, Ɉ�Ƚ. ɗɤɫɬɪɚɝɢɪɨɜɚɧɢɟ�ɜ�ɫɢɫɬɟɦɟ «ɤɨɮɟ�ɜɨɞɚ» [Ɍɟɤɫɬ] / Ɉ�Ƚ. Ȼɭ-
ɪɞɨ, Ƚ�Ɇ. Ɋɹɲɤɨ. - Ɉɞɟɫɫɚ, 2007. - 176 ɫ. 
2. Ȼɭɣɜɨɥ, ɋ�Ɇ. ȱɧɬɟɧɫɢɮɿɤɚɰɿɹ�ɟɤɫɬɪɚɝɭɜɚɧɧɹ�ɨɥɿʀ�ɜ�ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɨɦɭ�ɩɨɥɿ [Ɍɟɤɫɬ] / ɋ�Ɇ. Ȼɭɣɜɨɥ, ɉ�ȱ. ɋɜɟɬɥɿɱɧɢɣ, ɋ�Ⱥ. Ɇɚɥɚɲɟɜɢɱ // Ɂɛɿ-
ɪɧɢɤ�ɧɚɭɤɨɜɢɯ�ɩɪɚɰɶ�ɈɇȺɏɌ – 2011. – ȼɢɩ. 39 – Ɍ.2 – ɋ. 163 – 166. 
3. Ȼɭɣɜɨɥ, ɋ�Ɇ. ɍɡɚɝɚɥɶɧɟɧɧɹ�ɛɚɡɢ�ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ�ɞɚɧɢɯ�ɩɪɢ�ɟɤɫɬɪɚɝɭɜɚɧɧɿ�ɪɨɫɥɢɧɧɨʀ�ɫɢɪɨɜɢɧɢ�ɜ�ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɨɦɭ�ɩɨɥɿ [Ɍɟɤɫɬ] / ɋ�Ɇ. Ȼɭɣ-
ɜɨɥ, Ɉ�Ƚ. Ȼɭɪɞɨ // ɉɪɚɰɿ�Ɍɚɜɪɿɣɫɶɤɨɝɨ�ɞɟɪɠɚɜɧɨɝɨ�ɚɝɪɨɬɟɯɧɨɥɨɝɿɱɧɨɝɨ�ɭɧɿɜɟɪɫɢɬɟɬɭ – Ɇɟɥɿɬɨɩɨɥɶ – 2011 – ȼɢɩ. 11 – Ɍɨɦ 6 – ɋ. 234 – 238. 
ɍȾɄ 641:005.584.1 

ɄɍɏɌȱɇȺ�ɇ�Ɇ., ɤɚɧɞ. ɯɿɦ. ɧɚɭɤ, əɇɍɒɄȿȼɂɑ�Ⱦ�Ⱥ., ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɫɬɚɪɲ. ɧɚɭɤ. ɫɩɿɜɪɨɛɿɬɧɢɤ 
ɏɚɪɤɿɜɫɶɤɢɣ�ɬɨɪɝɨɜɟɥɶɧɨ�ɟɤɨɧɨɦɿɱɧɢɣ�ɿɧɫɬɢɬɭɬ�Ʉɢʀɜɫɶɤɨɝɨ�ɧɚɰɿɨɧɚɥɶɧɨɝɨ�ɬɨɪɝɨɜɟɥɶɧɨ�ɟɤɨɧɨɦɿɱɧɨɝɨ�ɭɧɿɜɟɪɫɢɬɟɬɭ 
ɋɂɋɌȿɆȺ�ɌȿɏɇȱɑɇɈȽɈ�ɊȿȽɍɅɘȼȺɇɇə�ɏȺɊɑɈȼɂɏ�ɉɊɈȾɍɄɌȱȼ: 

ɉɊɈȻɅȿɆɂ�ȱ�ɉȿɊɋɉȿɄɌɂȼɂ 
ȼ�ɭɦɨɜɚɯ�ɽɜɪɨɿɧɬɟɝɪɚɰɿʀ�ɞɥɹ�ɜɢɪɿɲɟɧɧɹ�ɩɪɨɛɥɟɦɢ�ɝɚɪɦɨɧɿɡɚɰɿʀ�ɡ�ȯɋ�ɩɟ-

ɪɟɞ�ɍɤɪɚʀɧɨɸ�ɩɨɫɬɚɥɚ�ɧɟɨɛɯɿɞɧɿɫɬɶ�ɪɟɮɨɪɦɭɜɚɬɢ�ɜɿɬɱɢɡɧɹɧɭ�ɫɢɫɬɟɦɭ�ɬɟɯɧɿɱ-
ɧɨɝɨ�ɪɟɝɭɥɸɜɚɧɧɹ�ɩɪɨɞɭɤɬɿɜ�ɯɚɪɱɭɜɚɧɧɹ. ɍ�ɞɚɧɿɣ�ɪɨɛɨɬɿ�ɩɪɨɚɧɚɥɿɡɨɜɚɧɿ�ɩɪɢ-
ɱɢɧɢ� ɩɟɪɟɲɤɨɞ� ɧɚ� ɲɥɹɯɭ� ɪɟɮɨɪɦɭɜɚɧɧɹ� ɫɢɫɬɟɦɢ� ɬɟɯɧɿɱɧɨɝɨ� ɪɟɝɭɥɸɜɚɧɧɹ, 
ɦɨɠɥɢɜɨɫɬɿ�ʀɯ�ɩɨɞɨɥɚɧɧɹ�ɬɚ�ɩɟɪɫɩɟɤɬɢɜɢ�ɍɤɪɚʀɧɢ�ɩɿɫɥɹ�ɜɢɤɨɧɚɧɧɹ�ɜɢɦɨɝ�ɋɈɌ. 
ɉɪɨɚɧɚɥɿɡɨɜɚɧɨ�ɫɭɱɚɫɧɢɣ�ɡɚɤɨɧɨɞɚɜɱɢɣ�ɬɚ�ɬɟɯɧɿɱɧɢɣ�ɫɬɚɧ�ɪɟɝɭɥɸɜɚɧɧɹ�ɩɪɨ-
ɞɭɤɬɿɜ�ɯɚɪɱɨɜɨɝɨ�ɜɢɪɨɛɧɢɰɬɜɚ�ɜ�ɍɤɪɚʀɧɿ. Ɂɪɨɛɥɟɧɿ� ɜɢɫɧɨɜɤɢ�ɩɪɨ�ɬɟ, ɳɨ�ɞɥɹ 
ɭɫɩɿɲɧɨʀ�ɝɚɪɦɨɧɿɡɚɰɿʀ�ɫɢɫɬɟɦɢ�ɧɟɨɛɯɿɞɧɨ�ɲɜɢɞɤɨ�ɜɩɪɨɜɚɞɢɬɢ�ɪɟɮɨɪɦɚɬɨɪɫɶɤɿ 
ɡɚɤɨɧɢ, ɪɨɡɪɨɛɢɬɢ�ɧɟɨɛɯɿɞɧɿ� ɬɟɯɧɿɱɧɿ�ɪɟɝɥɚɦɟɧɬɢ� ɿ� ɪɨɡɩɨɞɿɥɢɬɢ�ɜɿɞɩɨɜɿɞɚɥɶ-
ɧɿɫɬɶ�ɦɿɠ�Ⱦɟɪɠɫɩɨɠɢɜɫɬɚɧɞɚɪɬɨɦ�ɬɚ�ɫɚɧɿɬɚɪɧɨɸ�ɿ�ɜɟɬɟɪɢɧɚɪɧɨɸ�ɫɥɭɠɛɚɦɢ. 

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ:�ɿɧɬɟɝɪɚɰɿɹ, ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɿɫɬɶ, ɫɬɚɧɞɚɪɬɢɡɚɰɿɹ, 
ɫɟɪɬɢɮɿɤɚɰɿɹ, ɩɪɨɞɭɤɰɿɹ, ɫɢɫɬɟɦɚ�ɬɟɯɧɿɱɧɨɝɨ�ɪɟɝɭɥɸɜɚɧɧɹ. 

Under EU conditions on further integration in the union, Ukraine faced strict 
necessity for reforms of technical regulations in the food area. In this work we define 
obstacles that occurred during reforms introduction, their possible solutions and per-
spectives for Ukraine after fulfilling its obligations to WTO. Analysis of modern leg-
islative and technical regulations for food production in Ukraine has been carried out 
in this article. It is clear, that successful harmonization of the system requires fast im-
plementation of reformative law, development of essential technical regulations and 
power allocation between National Customer Standard, sanitary and veterinary ser-
vices. 

Keywords: integration, competitiveness, standardization, certification, prod-
ucts, system of the technical adjusting. 

ɋɬɚɧ� ɫɢɫɬɟɦɢ� ɬɟɯɧɿɱɧɨɝɨ� ɪɟɝɭɥɸɜɚɧɧɹ� ɡɚɛɟɡɩɟɱɭɽ 
ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɿɫɬɶ� ɯɚɪɱɨɜɨʀ� ɩɪɨɞɭɤɰɿʀ� ɧɚ� ɫɜɿɬɨɜɨɦɭ 
ɪɢɧɤɭ, ɪɟɩɭɬɚɰɿɸ�ɬɚ�ɬɟɯɧɿɱɧɭ�ɫɩɪɨɦɨɠɧɿɫɬɶ�ʀʀ�ɜɢɪɨɛɧɢɤɿɜ�ɬɚ 
ɨɰɿɧɸɜɚɱɿɜ�ɜɿɞɩɨɜɿɞɧɨɫɬɿ, ɿ�ɬɨɦɭ�ɍɤɪɚʀɧɚ�ɡɚɩɪɨɜɚɞɠɭɽ�ɽɜɪɨ-
ɩɟɣɫɶɤɭ�ɦɨɞɟɥɶ�ɤɨɧɬɪɨɥɸ�ɛɟɡɩɟɤɢ�ɿ�ɹɤɨɫɬɿ�ɯɚɪɱɨɜɨʀ�ɩɪɨɞɭɤ-
ɰɿʀ. Ƚɨɥɨɜɧɟ�ɬɚ�ɚɤɬɭɚɥɶɧɟ�ɡɚɜɞɚɧɧɹ�ɪɨɛɨɬɢ – ɚɧɚɥɿɡ�ɩɪɨɛɥɟɦ 
ɜɩɪɨɜɚɞɠɟɧɧɹ�ɩɪɨɝɪɟɫɢɜɧɨʀ�ɫɢɫɬɟɦɢ�ɬɟɯɧɿɱɧɨɝɨ�ɪɟɝɭɥɸɜɚɧ-
ɧɹ�ɩɪɨɞɭɤɬɿɜ�ɯɚɪɱɭɜɚɧɧɹ�ɜ�ɍɤɪɚʀɧɿ�ɬɚ�ɲɥɹɯɢ�ʀɯ�ɩɨɞɨɥɚɧɧɹ. 
ɒɥɹɯ�ɞɨ�ɜɿɥɶɧɨʀ�ɬɨɪɝɿɜɥɿ�ɧɚ�ɡɨɜɧɿɲɧɿɯ�ɪɢɧɤɚɯ�ɞɥɹ�ɍɤɪɚʀɧɢ 
ɩɨɱɚɜɫɹ 10 ɤɜɿɬɧɹ 2008 ɪɨɤɭ, ɤɨɥɢ�ɜɨɧɚ�ɪɚɬɢɮɿɤɭɜɚɥɚ�ɩɪɨɬɨ-
ɤɨɥ�ɩɪɨ�ɜɫɬɭɩ�ɞɨ�ɋɜɿɬɨɜɨʀ�ɨɪɝɚɧɿɡɚɰɿʀ�ɬɨɪɝɿɜɥɿ [1]. ɇɚ�ɫɶɨɝɨɞɧɿ 

ɋɈɌ – ɰɟ 153 ɤɪɚʀɧɢ, ɧɚ�ɹɤɿ�ɩɪɢɯɨɞɢɬɶɫɹ�ɛɿɥɶɲɟ 97 % ɫɜɿɬɨ-
ɜɨɝɨ�ɬɨɪɝɨɜɨɝɨ�ɨɛɨɪɨɬɭ. ɍɫɿ�ɫɭɫɿɞɢ�ɍɤɪɚʀɧɢ�ɜɠɟ�ɽ�ɱɥɟɧɚɦɢ 
ɋɈɌ, ɤɪɿɦ�Ȼɿɥɨɪɭɫɿ�ɬɚ�Ɋɨɫɿʀ. Ɋɨɫɿɹ�ɞɨ�ɫɟɪɟɞɢɧɢ 2012 ɪɨɤɭ�ɪɚ-
ɬɢɮɿɤɭɽ�ɪɿɲɟɧɧɹ�ɦɿɧɿɫɬɟɪɫɶɤɨʀ�ɤɨɧɮɟɪɟɧɰɿʀ�ɋɈɌ�ɩɪɨ�ʀʀ�ɱɥɟɧ-
ɫɬɜɨ�ɭ�ɫɜɿɬɨɜɿɣ�ɨɪɝɚɧɿɡɚɰɿʀ. Ɇɟɬɚ�ɋɈɌ – ɜɫɬɚɧɨɜɥɟɧɧɹ�ɡɚɝɚɥɶ-
ɧɢɯ�ɩɪɚɜɢɥ�ɦɿɠɧɚɪɨɞɧɨʀ�ɬɨɪɝɿɜɥɿ�ɧɚ�ɩɪɢɧɰɢɩɚɯ�ɪɿɜɧɢɯ�ɩɪɚɜ, 
ɜɡɚɽɦɧɨɫɬɿ� ɬɚ� ɩɪɨɡɨɪɨɫɬɿ [2]. Ɍɚɤɢɦ� ɱɢɧɨɦ, ɧɚɥɟɠɧɿɫɬɶ 
ɍɤɪɚʀɧɢ� ɞɨ� ɋɈɌ� ɩɨɜɢɧɧɚ� ɫɩɪɢɹɬɢ� ɪɨɡɜɢɬɤɭ� ɦɿɠɧɚɪɨɞɧɨʀ 
ɬɨɪɝɿɜɥɿ, ɚ� ɫɚɦɟ: ɩɨɥɟɝɲɟɧɧɸ� ɞɨɫɬɭɩɭ� ɭɤɪɚʀɧɫɶɤɢɯ� ɬɨɜɚɪɿɜ 
ɩɪɚɤɬɢɱɧɨ� ɧɚ� ɜɫɿ� ɫɜɿɬɨɜɿ� ɪɢɧɤɢ; ɭɞɨɫɤɨɧɚɥɟɧɧɸ� ɫɬɪɭɤɬɭɪɢ 
ɭɤɪɚʀɧɫɶɤɨɝɨ� ɟɤɫɩɨɪɬɭ� ɞɥɹ� ɩɪɨɞɭɤɰɿʀ� ɡ� ɜɢɫɨɤɢɦ� ɫɬɭɩɟɧɟɦ 
ɨɛɪɨɛɤɢ; ɡɚɛɟɡɩɟɱɟɧɧɸ� ɫɩɪɚɜɟɞɥɢɜɨɝɨ� ɪɿɲɟɧɧɹ� ɫɩɨɪɿɜ; ɡɚ-
ɫɬɨɫɭɜɚɧɧɸ�ɞɿɸɱɨɝɨ�ɦɟɯɚɧɿɡɦɭ�ɡɚɯɢɫɬɭ�ɿɧɬɟɪɟɫɿɜ�ɧɚɰɿɨɧɚɥɶ-
ɧɢɯ� ɜɢɪɨɛɧɢɤɿɜ� ɧɚ� ɫɜɿɬɨɜɢɯ� ɪɢɧɤɚɯ, ɫɬɜɨɪɟɧɧɸ� ɫɩɪɢɹɬ-
ɥɢɜɿɲɨɝɨ�ɿɧɜɟɫɬɢɰɿɣɧɨɝɨ�ɤɥɿɦɚɬɭ�ɜ�ɫɟɪɟɞɢɧɿ�ɤɪɚʀɧɢ.  

ȼɫɬɭɩ�ɞɨ�ɋɈɌ�ɩɨɜɢɧɟɧ�ɛɭɜ�ɩɨɥɟɝɲɢɬɢ�ɭɦɨɜɢ�ɞɥɹ 
ɭɫɩɿɲɧɨʀ� ɤɨɧɤɭɪɟɧɰɿʀ, ɩɨɲɢɪɢɬɢ� ɫɩɨɠɢɜɱɢɣ� ɚɫɨɪɬɢɦɟɧɬ, 
ɫɩɪɢɹɬɢ�ɞɨɫɬɭɩɭ�ɞɨ�ɡɚɪɭɛɿɠɧɢɯ�ɬɟɯɧɨɥɨɝɿɣ�ɿ, ɜ�ɰɿɥɨɦɭ, ɩɪɢ-
ɜɟɫɬɢ�ɞɨ�ɩɪɢɫɤɨɪɟɧɧɹ�ɟɤɨɧɨɦɿɱɧɨɝɨ�ɡɪɨɫɬɚɧɧɹ�ɬɚ�ɡɛɿɥɶɲɟɧɧɹ 
ɩɟɪɟɜɚɝ�ɞɥɹ�ɫɩɨɠɢɜɚɱɿɜ. Ⱥɥɟ�ɡɚ�ɬɪɢ�ɨɫɬɚɧɧɿ�ɪɨɤɢ�ɩɨɡɢɬɢɜɧɿ 
ɧɚɫɥɿɞɤɢ�ɜɿɞ�ɜɫɬɭɩɭ�ɍɤɪɚʀɧɢ�ɞɨ�ɋɈɌ, ɧɚ�ɞɭɦɤɭ�ɝɨɥɨɜɢ�Ɏɟɞɟ-
ɪɚɰɿʀ�ɪɨɛɨɬɨɞɚɜɰɿɜ�ɍɤɪɚʀɧɢ [3], ɧɟ�ɩɟɪɟɜɚɠɢɥɢ�ɧɚɞ�ɧɟɝɚɬɢɜ-
ɧɢɦɢ. Ⱦɥɹ�ɩɨɤɪɚɳɟɧɧɹ�ɭɦɨɜ�ɬɨɪɝɿɜɥɿ�ɍɤɪɚʀɧɚ�ɞɨ 20 ɜɟɪɟɫɧɹ 
2012 ɪɨɤɭ�ɡɛɢɪɚɽɬɶɫɹ�ɩɪɨɜɟɫɬɢ�ɩɟɪɟɝɨɜɨɪɢ�ɩɪɨ�ɡɦɿɧɢ�ɭɦɨɜ 
ɱɥɟɧɫɬɜɚ�ɍɤɪɚʀɧɢ�ɜ�ɋɈɌ[4].  

ɓɨɛ�ɨɞɟɪɠɚɬɢ�ɛɿɥɶɲɟ�ɤɨɪɢɫɬɿ�ɜɿɞ�ɜɫɬɭɩɭ�ɞɨ�ɋɈɌ, 
ɍɤɪɚʀɧɿ, ɡɿ�ɫɜɨɽʀ�ɫɬɨɪɨɧɢ, ɩɨɬɪɿɛɧɨ�ɪɟɚɥɿɡɭɜɚɬɢ�ɧɢɡɤɭ�ɪɟɝɭɥɹ-
ɬɨɪɧɢɯ�ɪɟɮɨɪɦ, ɭ�ɬɨɦɭ�ɱɢɫɥɿ�ɡɦɿɧɢɬɢ�ɫɜɨɽ�ɡɚɤɨɧɨɞɚɜɫɬɜɨ�ɭ 
ɫɮɟɪɿ�ɪɟɝɭɥɸɜɚɧɧɹ�ɯɚɪɱɨɜɢɯ�ɩɪɨɞɭɤɬɿɜ. ɇɚ�ɫɶɨɝɨɞɧɿ�ɨɫɧɨɜ-
ɧɢɦɢ�ɪɚɦɤɨɜɢɦɢ�ɞɨɤɭɦɟɧɬɚɦɢ�ɍɤɪɚʀɧɢ�ɭ�ɫɮɟɪɿ�ɫɬɚɧɞɚɪɬɢ- 

Ɍɚɛɥɢɰɹ 3 
ɋɩɢɫɨɤ�ɩɚɪɚɦɟɬɪɿɜ 

ɉɚɪɚɦɟɬɪ ɋɢɦɜɨɥ� Ɋɨɡɦɿɪɧɿɫɬɶ 
ɋɟɪɟɞɧɿɣ�ɤɨɟɮɿɰɿɽɧɬ  
ɦɚɫɨɜɿɞɞɚɱɿ 

ȕ 1-× см  

Ɋɨɡɦɿɪ�ɱɚɫɬɢɧɤɢ, ɹɤɭ  
ɩɿɞɞɚɸɬɶ�ɟɤɫɬɪɚɝɭɜɚɧɧɸ 

d м  

ɋɟɪɟɞɧɹ�ɝɭɫɬɢɧɚ�ɩɨɬɨɤɭ ȡ 3-× мкг  
ɋɟɪɟɞɧɹ�ɜ¶ɹɡɤɿɫɬɶ�ɩɨɬɨɤɭ ȝ 11 -- ×× смкг  
Ʉɨɟɮɿɰɿɽɧɬ�ɞɢɮɭɡɿʀ D 12 -× см  
Ɍɟɩɥɨɬɚ�ɩɚɪɨɭɬɜɨɪɟɧɧɹ r 22 -× см  
ɉɨɬɭɠɧɿɫɬɶ  
ɦɿɤɪɨɯɜɢɥɶɨɜɨɝɨ�ɩɨɥɹ 

N 32 -×× смкг  

Ɋɿɡɧɢɰɹ�ɤɨɧɰɟɧɬɪɚɰɿɣ ǻɋ 3-× мкг  
Ƚɪɚɜɿɬɚɰɿɣɧɚ�ɫɬɚɥɚ  
�ɤɨɧɫɬɚɧɬɚ) 

g 2-× см  

ȼɢɬɪɚɬɢ�ɩɪɨɞɭɤɬɭ *ɩɪ 1-× скг  
ȼɢɬɪɚɬɢ�ɪɨɡɱɢɧɧɢɤɚ *ɪɨɡ 1-× скг  

 


