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Ɇ.Ɉ. Ʉɨɫɬіɧ, ɞ-ɪ ɬɟɯɧ. ɧɚɭɤ, Ɉ.Ƚ. ɒɟɣɤіɧɚ, ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ  
( ɍɤɪɚʀɧɚ, Ⱦɧɿɩɪɨɩɟɬɪɨɜɫɶɤ, Ⱦɧɿɩɪɨɩɟɬɪɨɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɡɚɥɿɡɧɢɱɧɨɝɨ ɬɪɚɧɫɩɨɪɬɭ 
ɿɦɟɧɿ ɚɤɚɞ. ȼ. Ʌɚɡɚɪɹɧɚ) 

 

ȱɆɈȼȱɊɇȱɋɇȺ ɁȺɅȿɀɇȱɋɌɖ ȾɈȾȺɌɄɈȼɂɏ ȼɌɊȺɌ ȿɅȿɄɌɊɈȿɇȿɊȽȱȲ 

ȼ ɌəȽɈȼȱɃ ɆȿɊȿɀȱ ȼȱȾ ɊȿȺɄɌɂȼɇɈȲ ɉɈɌɍɀɇɈɋɌȱ ɎɊɂɁȿ 

 

ȼɫɬɭɩ 

Ɂɚɞɚɱɚ ɨɰɿɧɤɢ ɟɥɟɤɬɪɨɟɮɟɤɬɢɜɧɨɫɬɿ ɛɭɞɶ-ɹɤɨɝɨ ɩɪɢɫɬɪɨɸ ɱɢ ɫɢɫɬɟɦɢ ɦɿɫɬɢɬɶ ɜ ɫɨɛɿ ɧɟɨɛɯɿɞɧɿɫɬɶ ɜɢ-
ɡɧɚɱɟɧɧɹ ɜ ɧɿɣ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɜɬɪɚɬ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ. ɐɿ ɜɬɪɚɬɢ – ɜɬɪɚɬɢ ɧɚ ɩɟɪɟɞɚɱɭ ɿ ɪɨɡɩɨɞɿɥɟɧɧɹ ɟɥɟɤɬ-
ɪɨɟɧɟɪɝɿʀ ɿ ɹɤɿ ɦɚɸɬɶ ɞɜɿ ɫɤɥɚɞɨɜɿ Д1-3 Ж: ɜɬɪɚɬɢ ɩɪɢ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɿ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɬɚ ɜɬɪɚɬɢ ɩɪɢ ʀʀ ɪɟɚ-
ɥɿɡɚɰɿʀ. Ɉɤɪɿɦ ɰɿєʀ ɤɥɚɫɢɮɿɤɚɰɿʀ ɬɟɯɧɨɥɨɝɿɱɧɿ ɜɬɪɚɬɢ ɪɨɡɩɨɞɿɥɹɸɬɶɫɹ ɧɚ ɨɫɧɨɜɧɿ ɬɚ ɞɨɞɚɬɤɨɜɿ. Ɂɚɡɧɚɱɟɧɟ є 
ɱɢɧɧɢɦ ɿ ɞɥɹ ɫɢɫɬɟɦɢ ɟɥɟɤɬɪɢɱɧɨʀ ɬɹɝɢ ɩɨɫɬɿɣɧɨɝɨ ɫɬɪɭɦɭ. ȼ ɧɿɣ ɨɫɧɨɜɧɿ ɜɬɪɚɬɢ ɨɛɭɦɨɜɥɟɧɿ ɩɟɪɟɞɚɱɟɸ 
ɥɢɲɟ ɚɤɬɢɜɧɨʀ ɟɧɟɪɝɿʀ ɜ ɟɥɟɤɬɪɨɪɭɯɨɦɢɣ ɫɤɥɚɞ, ɿ ɜɨɧɢ ɦɚɸɬɶ ɦɿɫɰɟ, ɤɨɥɢ ɫɢɫɬɟɦɚ "ɬɹɝɨɜɚ ɩɿɞɫɬɚɧɰɿɹ – ɬɿ-
ɝɨɜɚ ɦɟɪɟɠɚ – ɟɥɟɤɬɪɨɪɭɯɨɦɢɣ ɫɤɥɚɞ" (Ɍɉ – ɌɆ – ȿɊɋ ) ɩɪɚɰɸє ɜ ɫɢɦɟɬɪɢɱɧɨɦɭ ɬɚ ɫɬɚɛɿɥɶɧɨɦɭ, ɡɚ ɯɚɪɚ-
ɤɬɟɪɨɦ ɫɩɨɠɢɜɚɧɧɹ (ɤɨɥɢ ɦɢɬɬєɜɚ ɩɨɬɭɠɧɿɫɬɶ є ɧɟɡɦɿɧɧɨɸ ɜɟɥɢɱɢɧɨɸ), ɪɟɠɢɦɿ. ɍ ɰɶɨɦɭ ɪɟɠɢɦɿ, ɹɤɢɣ 
ɞɟɹɤɿ ɚɜɬɨɪɢ ɧɚɡɢɜɚɸɬɶ "ɨɩɬɢɦɚɥɶɧɢɦ", ɜɿɞɫɭɬɧɿ ɜɫɿ ɮɚɤɬɨɪɢ ɧɟɹɤɿɫɧɨɫɬɿ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ. Ɉɫɧɨɜɧɿ ɜɬɪɚɬɢ 
ɹɜɥɹɸɬɶɫɹ ɧɟɨɛɯɿɞɧɢɦɢ ɩɨ ɫɭɬɿ ɩɟɪɟɞɚɱɿ ɟɧɟɪɝɿʀ ɿ ɬɨɦɭ ɧɟɦɢɧɭɱɿ; ɜɨɧɢ ɩɨɜɢɧɧɿ ɛɭɬɢ ɡɦɟɧɲɟɧɿ ɥɢɲɟ ɞɨ 
ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɿɜɧɹ. 

Ⱦɨɞɚɬɤɨɜɿ ɜɬɪɚɬɢ ɩɨɜ’ɹɡɚɧɿ ɡ ɧɟɹɤɿɫɧɿɫɬɸ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ, ɚ ɨɫɬɚɧɧɿ ɜ ɫɢɫɬɟɦɿ ɟɥɟɤɬɪɢɱɧɨʀ ɬɹɝɢ ɿɫɧɭ-
ɸɬɶ ɨɛɨɜ’ɹɡɤɨɜɨ, ɛɨ ɰɿ ɜɬɪɚɬɢ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɧɟ є ɧɟɨɛɯɿɞɧɢɦɢ ɩɪɢ ʀʀ ɩɟɪɟɞɚɱɿ ɩɨ Ʌȿɉ ɞɨ Ɍɉ ɿ ɜɿɞ Ɍɉ ɞɨ 
ȿɊɋ, ɚ ɬɨɦɭ ɜɨɧɢ ɦɚɸɬɶ ɛɭɬɢ ɡɦɟɧɲɟɧɿ ɞɨ ɦɿɧɿɦɭɦɭ. ɇɚ ɫɶɨɝɨɞɧɿ ɧɟ ɿɫɧɭє ɩɪɢɥɚɞɿɜ ɿ ɦɟɬɨɞɿɜ ɟɤɫɩɟɪɢɦɟɧ-
ɬɚɥɶɧɨɝɨ ɜɢɡɧɚɱɟɧɧɹ ɜɡɚɝɚɥɿ ɬɟɯɧɨɥɨɝɿɱɧɢɯ, ɣ ɬɢɦ ɛɿɥɶɲɟ ɞɨɞɚɬɤɨɜɢɯ, ɜɬɪɚɬ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ. Ⱥ ɿɫɧɭɸɱɚ ɡ 
2003 ɪ. ɿ ɡɚɬɜɟɪɞɠɟɧɚ ɧɚɤɚɡɨɦ № 342 ɍɤɪɡɚɥɿɡɧɢɰɿ "Ɇɟɬɨɞɢɤɚ ɪɨɡɪɚɯɭɧɤɭ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɜɬɪɚɬ ɭ ɩɪɢ-
ɫɬɪɨɹɯ ɟɥɟɤɬɪɨɩɨɫɬɚɱɚɧɧɹ" ɛɚɡɭєɬɶɫɹ ɧɚ ɩɨɤɚɡɚɧɧɹɯ ɥɿɱɢɥɶɧɢɤɿɜ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ, ɫɩɨɠɢɬɨʀ ɡɚ ɦɿɫɹɰɶ ɩɨʀɡ-
ɞɚɦɢ ɧɚ ɦɿɠɩɿɞɫɬɚɧɰɿɣɧɿɣ ɡɨɧɿ. əɤ ɜɿɞɨɦɨ, ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɿ ɿɧɞɭɤɰɿɣɧɿ ɱɢ ɟɥɟɤɬɪɨɧɧɿ ɥɿɱɢɥɶɧɢɤɢ ɧɟɞɨ-
ɫɬɨɜɿɪɧɨ ɨɰɿɧɸɸɬɶ ɧɟɫɢɧɭɫɨʀɞɧɿ ɟɧɟɪɝɟɬɢɱɧɿ ɩɪɨɰɟɫɢ, ɳɨ ɩɪɨɬɿɤɚɸɬɶ ɭ ɫɢɫɬɟɦɚɯ ɡ ɧɟɥɿɧɿɣɧɢɦɢ ɧɟɫɬɚɰɿ-
ɨɧɚɪɧɢɦɢ ɧɚɜɚɧɬɚɠɟɧɧɹɦɢ. Ɍɨɦɭ єɞɢɧɢɣ ɲɥɹɯ ɜɢɡɧɚɱɟɧɧɹ ɞɨɞɚɬɤɨɜɢɯ ɜɬɪɚɬ – ɪɨɡɪɚɯɭɧɤɨɜɢɣ. ɋɤɥɚɞ-
ɧɿɫɬɶ ɿ ɨɫɨɛɥɢɜɿɫɬɶ ɰɢɯ ɪɨɡɪɚɯɭɧɤɿɜ ɩɨɥɹɝɚє ɜ ɬɨɦɭ, ɳɨ ɬɹɝɨɜɿ ɧɚɩɪɭɝɢ ɿ ɫɬɪɭɦɢ ɜ ɪɨɡɝɥɹɞɭɜɚɧɿɣ ɫɢɫɬɟɦɿ 
ɹɜɥɹɸɬɶɫɹ ɫɬɨɯɚɫɬɢɱɧɢɦɢ ɩɪɨɰɟɫɚɦɢ, ɚ ɨɬɠɟ, ɿ ɞɨɞɚɬɤɨɜɿ ɜɬɪɚɬɢ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɦɚɸɬɶ ɿɦɨɜɿɪɧɿɫɧɢɣ ɯɚɪɚ-
ɤɬɟɪ, ɳɨ ɿ ɞɨɫɥɿɞɠɭєɬɶɫɹ ɭ ɰɿɣ ɪɨɛɨɬɿ. 
 

Ɍɟɨɪɟɬɢɱɧɿ ɡɚɥɟɠɧɨɫɬɿ 
Ɂ ɩɪɨɛɥɟɦɨɸ ɡɧɚɯɨɞɠɟɧɧɹ ɞɨɞɚɬɤɨɜɢɯ ɜɬɪɚɬ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɬɿɫɧɨ ɩɨɜ’ɹɡɚɧɿ ɩɢɬɚɧɧɹ ɨɰɿɧɤɢ ɫɤɥɚɞɨ-

ɜɢɯ ɩɨɜɧɨʀ ɩɨɬɭɠɧɨɫɬɿ, ɿ ɡɨɤɪɟɦɚ, ɨɰɿɧɤɚ ɪɟɚɤɬɢɜɧɨʀ ɩɨɬɭɠɧɨɫɬɿ. Ɂɚɝɚɥɶɧɨɜɿɞɨɦɚ Д4, 5Ж ɧɟɨɞɧɨɡɧɚɱɧɿɫɬɶ 
ɩɨɧɹɬɬɹ ɬɚ ɜɢɡɧɚɱɟɧɧɹ ɪɟɚɤɬɢɜɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɞɥɹ ɤɿɥ ɧɟɫɢɧɭɫɨʀɞɧɨɝɨ ɫɬɪɭɦɭ, ɹɤɢɦɢ ɿ є ɬɹɝɨɜɿ ɦɟɪɟɠɿ. 
Ɉɞɧɚɤ ɭɫɿ ɞɨɫɥɿɞɧɢɤɢ Д4, 6Ж, ɫɬɨɫɨɜɧɨ ɩɪɨɛɥɟɦɢ ɜɢɡɧɚɱɟɧɧɹ ɜɬɪɚɬ ɩɨɬɭɠɧɨɫɬɿ ɹɤ ɜ ɭɫɬɚɥɟɧɢɯ, ɬɚɤ ɿ ɜ ɩɟ-
ɪɟɯɿɞɧɢɯ ɪɟɠɢɦɚɯ ɪɨɛɨɬɢ ɫɢɫɬɟɦɢ ɦɚɸɬɶ єɞɢɧɭ ɞɭɦɤɭ, ɳɨ ɧɚɣɛɿɥɶɲ ɩɪɚɜɢɥɶɧɨɸ ɬɚ ɟɮɟɤɬɢɜɧɨɸ є ɤɨɧ-
ɰɟɩɰɿɹ ɋ. Ɏɪɢɡɟ Д7Ж. Ɂɝɿɞɧɨ ɡ ɰɿєɸ ɤɨɧɰɟɩɰɿєɸ ɿ ɬɟɨɪɟɬɢɱɧɨɸ ɟɥɟɤɬɪɨɬɟɯɧɿɤɨɸ, ȿɊɋ, ɹɤ ɩɚɫɢɜɧɢɣ ɞɜɨɩɨ-
ɥɸɫɧɢɤ ɡɿ ɫɬɪɭɦɨɦ )t(i ɞɨɜɿɥɶɧɨʀ ɮɨɪɦɢ, ɩɨɞɚɦɨ ɩɚɪɚɥɟɥɶɧɢɦ ɡ’єɞɧɚɧɧɹɦ ɪɟɡɢɫɬɢɜɧɨɝɨ ɟɥɟɦɟɧɬɚ, ɳɨ ɜɿ-
ɞɨɛɪɚɠɚє ɫɩɨɠɢɜɚɧɭ ɚɤɬɢɜɧɭ ɟɥɟɤɬɪɨɟɧɟɪɝɿɸ, ɬɚ ɪɟɚɤɬɢɜɧɨɝɨ ɟɥɟɦɟɧɬɚ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭє ɫɩɨɠɢɜɚɧɧɹ ɧɟ-
ɚɤɬɢɜɧɢɯ ɫɤɥɚɞɨɜɢɯ ɩɨɬɭɠɧɨɫɬɿ: ɪɟɚɤɬɢɜɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɬɚ ɩɨɬɭɠɧɨɫɬɿ ɫɩɨɬɜɨɪɟɧɧɹ. ȼɜɚɠɚєɬɶɫɹ, ɳɨ ɭ ɜɿ-
ɬɰɿ ɡ ɪɟɡɢɫɬɢɜɧɢɦ ɟɥɟɦɟɧɬɨɦ ɩɪɨɬɿɤɚє ɚɤɬɢɜɧɚ ɫɤɥɚɞɨɜɚ ɫɬɪɭɦɭ )t(iɚ , ɹɤɚ ɡɛɿɝɚєɬɶɫɹ ɡɚ ɮɨɪɦɨɸ ɡ ɩɪɢɤ-
ɥɚɞɟɧɨɸ ɞɨ ɫɩɨɠɢɜɚɱɚ ɧɚɩɪɭɝɨɸ )t(ue . ɍ ɪɟɚɤɬɢɜɧɨɦɭ ɟɥɟɦɟɧɬɭ ɩɪɨɬɿɤɚє ɪɟɚɤɬɢɜɧɚ ɫɤɥɚɞɨɜɚ ɫɬɪɭɦɭ 

)t(iɪ , ɳɨ ɨɪɬɨɝɨɧɚɥɶɧɚ ɞɨ ɧɚɩɪɭɝɢ )t(ue . Ɍɨɞɿ ɡɝɿɞɧɨ ɡ ɩɟɪɲɢɦ ɡɚɤɨɧɨɦ Ʉɿɪɯɝɨɮɚ ɦɢɬɬєɜɟ ɡɧɚɱɟɧɧɹ 
ɫɬɪɭɦɭ 
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a III  . (2) 

 

Ɍɨɞɿ ɞɨɞɚɬɤɨɜɿ ɜɬɪɚɬɢ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɜ ɪɟɡɢɫɬɨɪɿ ɡ ɨɩɨɪɨɦ R  ɡɚ ɩɟɜɧɢɣ ɩɪɨɦɿɠɨɤ ɱɚɫɭ   ɜɢɡɧɚɱɚɬɶɫɹ ɹɤ 
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ɍ ɰɶɨɦɭ ɜɢɪɚɡɿ ɞɥɹ ɞɨɞɚɬɤɨɜɢɯ ɜɬɪɚɬ ɩɨɬɭɠɧɨɫɬɿ ɜɟɥɢɱɢɧɚ ɟɤɜɿɜɚɥɟɧɬɧɨɝɨ ɨɩɨɪɭ R є ɞɟɬɟɪɦɿɧɨɜɚ-
ɧɨɸ, ɚ ɜɟɥɢɱɢɧɚ ɞɿɸɱɨɝɨ ɡɧɚɱɟɧɧɹ ɧɚɩɪɭɝɢ U ɡɦɿɧɸєɬɶɫɹ ɞɭɠɟ ɫɥɚɛɤɨ: ɧɚɩɪɢɤɥɚɞ, ɞɥɹ ɩɿɞɫɬɚɧɰɿʀ Ƚɨɪɹɿ-
ɧɨɜɨ ɉɪɢɞɧɿɩɪɨɜɫɶɤɨʀ ɡɚɥɿɡɧɢɰɿ ɰɹ ɧɚɩɪɭɝɚ ɡɧɚɯɨɞɢɬɶɫɹ ɜ ɦɟɠɚɯ 3323…3353 ȼ, 5U ȼ, ɬɨɛɬɨ ɞɿɸɱɟ 
ɡɧɚɱɟɧɧɹ U ɦɨɠɧɚ ɜɜɚɠɚɬɢ ɧɟɡɦɿɧɧɢɦ. Ɉɬɠɟ, ɬɨɞɿ ɞW  є ɮɭɧɤɰɿєɸ ɥɢɲɟ ɨɞɧɿєʀ ɜɢɩɚɞɤɨɜɨʀ ɜɟɥɢɱɢɧɢ, 
ɹɤɨɸ є ɪɟɚɤɬɢɜɧɚ ɩɨɬɭɠɧɿɫɬɶ ɩɨ Ɏɪɢɡɟ ɮQ . Ʉɨɪɢɫɬɭɸɱɢɫɶ ɬɟɨɪɿєɸ ɪɨɡɩɨɞɿɥɭ ɮɭɧɤɰɿɣ ɜɢɩɚɞɤɨɜɢɯ ɚɪɝɭ-

ɦɟɧɬɿɜ Д8Ж ɿ ɮɨɪɦɭɥɨɸ (3), ɨɬɪɢɦɚєɦɨ ɡɚɤɨɧ ɪɨɡɩɨɞɿɥɭ ɜɢɩɚɞɤɨɜɨʀ ɜɟɥɢɱɢɧɢ ɞW . Ⱦɥɹ ɰɶɨɝɨ ɭɹɜɢɦɨ, ɳɨ 
ɜɢɩɚɞɤɨɜɚ ɜɟɥɢɱɢɧɚ ɪɟɚɤɬɢɜɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɪɨɡɩɨɞɿɥɹєɬɶɫɹ ɡɚ ɩɟɜɧɢɦ ɡɚɤɨɧɨɦ  ɮQg . ɍɬɜɨɪɢɦɨ ɨɛɟɪɧɟ-

ɧɭ ɮɭɧɤɰɿɸ   ɞɮ WQ  ɜɿɞ ɜɢɪɚɡɭ (3): 
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ȼɿɡɶɦɟɦɨ ɩɨɯɿɞɧɭ ɜɿɞ ɜɢɪɚɡɭ (4) ɩɨ ɡɦɿɧɧɿɣ ɞW : 
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Ɍɨɞɿ ɲɭɤɚɧɢɣ ɡɚɤɨɧ ɪɨɡɩɨɞɿɥɭ ɞɨɞɚɬɤɨɜɢɯ ɜɬɪɚɬ ɞW  ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ ɬɚɤ: 
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Ʉɨɪɢɫɬɭɸɱɢɫɶ ɮɨɪɦɭɥɨɸ (3), ɡɚɩɢɲɟɦɨ ɣɦɨɜɿɪɧɿɫɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞW , ɚ ɫɚɦɟ: 
ɦɚɬɟɦɚɬɢɱɧɟ ɫɩɨɞɿɜɚɧɧɹ 
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ɞɢɫɩɟɪɫɿɸ 

 

            422
2ɮ

2
ɮ

2

ɮ2
2
ɮ2ɞ ɮɮɮ

22WD
QQQ

m
U

R
QDQDQM

U

R
QD

U

R  ,  (8) 

 

ɞɟ  ...M  ɱɢ m  – ɦɚɬɟɦɚɬɢɱɧɟ ɫɩɨɞɿɜɚɧɧɹ;  ...D  ɱɢ  – ɞɢɫɩɟɪɫɿɹ ɱɢ ɫɟɪɟɞɧɶɨɤɜɚɞɪɚɬɢɱɧɟ ɜɿɞɯɢɥɟɧɧɹ. 
əɤɳɨ ɜɟɥɢɱɢɧɚ ɞW ɪɨɡɩɨɞɿɥɹєɬɶɫɹ ɡɚ ɡɚɤɨɧɨɦ Ƚɚɭɫɫɚ, ɬɨ ʀʀ ɚɛɫɨɥɸɬɧɿ ɡɧɚɱɟɧɧɹ ɡɧɚɯɨɞɹɬɶɫɹ ɭ ɬɚ-

ɤɨɦɭ ɿɧɬɟɪɜɚɥɿ: 
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Ɉɬɠɟ, ɹɤ ɜɢɩɥɢɜɚє ɿɡ ɰɶɨɝɨ ɜɢɪɚɡɭ, ɚɛɫɨɥɸɬɧɿ ɡɧɚɱɟɧɧɹ ɞɨɞɚɬɤɨɜɢɯ ɜɬɪɚɬ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɫɭɬɬєɜɨ, ɭ 
ɞɪɭɝɨɦɭ ɬɚ ɱɟɬɜɟɪɬɨɦɭ ɫɬɟɩɟɧɹɯ, ɡɚɥɟɠɚɬɶ ɜɿɞ ɫɟɪɟɞɧɶɨɤɜɚɞɪɚɬɢɱɧɨɝɨ ɜɿɞɯɢɥɟɧɧɹ, ɬɨɛɬɨ ɤɨɥɢɜɚɧɶ, ɪɟɚɤ-
ɬɢɜɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɩɨ Ɏɪɢɡɟ ɮQ , ɚ ɨɫɬɚɧɧɹ ɡɪɨɫɬɚє ɩɪɢ ɡɛɿɥɶɲɟɧɧɿ ɤɨɥɢɜɚɧɶ ɬɹɝɨɜɨɝɨ ɫɬɪɭɦɭ. Ɍɨɦɭ ɜɫɬɚ-

ɧɨɜɢɦɨ, ɹɤɨɸ ɦɿɪɨɸ ɦɚɬɟɦɚɬɢɱɧɟ ɫɩɨɞɿɜɚɧɧɹ ɿ ɞɢɫɩɟɪɫɿɹ ɜɟɥɢɱɢɧɢ ɞɨɞɚɬɤɨɜɢɯ ɜɬɪɚɬ ɞW  ɡɚɥɟɠɚɬɶ ɜɿɞ 
ɤɨɥɢɜɚɧɶ ɩɨɜɧɨɝɨ ɮɿɞɟɪɧɨɝɨ ɫɬɪɭɦɭ I . Ⱦɥɹ ɰɶɨɝɨ ɨɬɪɢɦɚєɦɨ ɜɢɪɚɡ ɞW , ɳɨ ɜɢɩɥɢɜɚє ɿɡ ɮɨɪɦɭɥ (3) ɿ (2): 
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ȼɢɤɨɧɚєɦɨ ɨɩɟɪɚɰɿɸ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɫɩɨɞɿɜɚɧɧɹ ɧɚɞ ɜɢɪɚɡɨɦ (10) ɿ ɨɬɪɢɦɚєɦɨ 
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Ɍɨɞɿ ɞɢɫɩɟɪɫɿɹ ɞɨɞɚɬɤɨɜɢɯ ɜɬɪɚɬ  
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əɤ ɜɢɩɥɢɜɚє ɡ ɜɢɪɚɡɿɜ (11) ɿ (12), ɡɿ ɡɛɿɥɶɲɟɧɧɹɦ ɫɟɪɟɞɧɶɨɤɜɚɞɪɚɬɢɱɧɢɯ ɜɿɞɯɢɥɟɧɶ ɞɿɸɱɢɯ ɡɧɚɱɟɧɶ 
ɮɿɞɟɪɧɢɯ ɧɚɩɪɭɝɢ U  ɿ ɫɬɪɭɦɭ I  ɡɪɨɫɬɚɸɬɶ ɹɤ ɦɚɬɟɦɚɬɢɱɧɟ ɫɩɨɞɿɜɚɧɧɹ, ɬɚɤ ɿ ɞɢɫɩɟɪɫɿɹ ɞɨɞɚɬɤɨɜɢɯ 
ɜɬɪɚɬ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɜ ɟɥɟɦɟɧɬɚɯ ɫɢɫɬɟɦɢ ɟɥɟɤɬɪɨɬɹɝɢ. ɇɚɣɛɿɥɶɲɭ ɞɿɸ ɧɚ ɞɢɫɩɟɪɫɿɸ ɜɬɪɚɬ ɱɢɧɹɬɶ ɤɨɥɢ-
ɜɚɧɧɹ ɫɬɪɭɦɭ, ɳɨ ɜɢɞɧɨ ɿɡ ɜɢɪɚɡɭ (12), ɜ ɹɤɨɦɭ ɦɚє ɦɿɫɰɟ ɞɨɞɚɧɨɤ 4

I . 

 

ɑɢɫɟɥɶɧɿ ɪɨɡɪɚɯɭɧɤɢ ɬɚ ʀɯ ɚɧɚɥɿɡ 

Ɂɚ ɞɨɩɨɦɨɝɨɸ ɨɬɪɢɦɚɧɢɯ ɪɚɧɿɲɟ ɬɟɨɪɟɬɢɱɧɢɯ ɜɢɪɚɡɿɜ ɛɭɥɚ ɜɢɤɨɧɚɧɚ ɨɰɿɧɤɚ ɜɩɥɢɜɭ ɤɨɥɢɜɚɧɶ ɪɟɚɤ-
ɬɢɜɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɩɨ Ɏɪɢɡɟ ɧɚ ɞɨɞɚɬɤɨɜɿ ɜɬɪɚɬɢ ɜ ɬɹɝɨɜɿɣ ɦɟɪɟɠɿ ɦɿɠɩɿɞɫɬɚɧɰɿɣɧɨʀ ɡɨɧɢ Ⱥ – Ȼ ɪɟɚɥɶɧɨ 
ɞɿɸɱɨʀ ɟɥɟɤɬɪɢɮɿɤɨɜɚɧɨʀ ɞɿɥɹɧɤɢ ɉɪɢɞɧɿɩɪɨɜɫɶɤɨʀ ɡɚɥɿɡɧɢɰɿ. Ɂ ɰɿєɸ ɦɟɬɨɸ ɛɭɥɨ ɡɞɿɣɫɧɟɧɨ ɦɨɧɿɬɨɪɢɧɝ 
ɮɿɞɟɪɧɢɯ ɧɚɩɪɭɝ ɿ ɫɬɪɭɦɿɜ, ɜɢɤɨɧɚɧɨ ʀɯ ɿɦɨɜɿɪɧɿɫɧɨ-ɫɬɚɬɢɫɬɢɱɧɭ ɨɛɪɨɛɤɭ, ɳɨ ɞɨɡɜɨɥɢɥɨ ɨɬɪɢɦɚɬɢ ɧɟɨɛ-
ɯɿɞɧɿ ɡɧɚɱɟɧɧɹ ɩɨɬɭɠɧɨɫɬɿ ɮQ  ɿ ɜɿɞɩɨɜɿɞɧɿ ɡɧɚɱɟɧɧɹ ɞɨɞɚɬɤɨɜɢɯ ɜɬɪɚɬ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɞW , ɪɟɡɭɥɶɬɚɬɢ 
ɹɤɢɯ ɧɚɜɟɞɟɧɿ ɭ ɬɚɛɥɢɰɿ ɿ ɧɚ ɪɢɫ. 1– 4 . 

əɤ ɜɢɩɥɢɜɚє ɡ ɬɚɛɥɢɰɿ, ɡɿ ɡɛɿɥɶɲɟɧɧɹɦ ɫɟɪɟɞɧɶɨɤɜɚɞɪɚɬɢɱɧɨɝɨ ɜɿɞɯɢɥɟɧɧɹ ɮɿɞɟɪɧɨɝɨ ɫɬɪɭɦɭ I  

ɡɪɨɫɬɚє ɹɤ ɦɚɬɟɦɚɬɢɱɧɟ ɫɩɨɞɿɜɚɧɧɹ ɮQm , ɬɚɤ ɿ ɫɟɪɟɞɧɶɨɤɜɚɞɪɚɬɢɱɧɟ ɜɿɞɯɢɥɟɧɧɹ ɮQ ɪɟɚɤɬɢɜɧɨʀ ɩɨɬɭɠ-

ɧɨɫɬɿ ɩɨ Ɏɪɢɡɟ, ɳɨ ɭ ɫɜɨɸ ɱɟɪɝɭ ɡɝɿɞɧɨ ɡ ɜɢɪɚɡɚɦɢ (7) – (9) ɨɛɭɦɨɜɥɸє ɡɪɨɫɬɚɧɧɹ ɬɚɤɨɠ ɹɤ ɦɚɬɟɦɚɬɢɱɧɨ-
ɝɨ ɫɩɨɞɿɜɚɧɧɹ, ɬɚɤ ɿ ɞɢɫɩɟɪɫɿʀ ɞɨɞɚɬɤɨɜɢɯ ɜɬɪɚɬ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɜ ɬɹɝɨɜɿɣ ɦɟɪɟɠɿ ɫɢɫɬɟɦɢ ɟɥɟɤɬɪɨɬɹɝɢ. 

 

Ɍɚɛɥɢɰɹ 

ɋɟɪɟɞɧɶɨɤɜɚɞɪɚɬɢɱɧɟ ɜɿɞɯɢɥɟɧɧɹ ɫɬɪɭɦɭ I  ɬɚ ɣɦɨɜɿɪɧɿɫɧɿ  
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɚɤɬɢɜɧɨʀ ɩɨɬɭɠɧɨɫɬɿ Ɏɪɢɡɟ 

ɇɨɦɟɪ ɞɨɛɢ 1 2 3 4 5 6 7 

ɋɟɪɟɞɧɶɨɤɜɚɞɪɚɬɢɱɧɟ 
ɜɿɞɯɢɥɟɧɧɹ ɫɬɪɭɦɭ  

I , Ⱥ 

469,0 486,7 486,7 493,1 498,7 504,0 512,2 

Ɋɟɚɤɬɢɜɧɚ 
ɩɨɬɭɠɧɿɫɬɶ 
ɩɨ Ɏɪɢɡɟ, 

ɮQ  

ɮQm , 

Ɇɜɚɪ 

0,726 0,766 0,818 0,833 0,889 0,921 0,951 

ɮQ , 

Ɇɜɚɪ 

0,639 0,647 0,676 0,686 0,770 0,756 0,763 
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Ɂɚɤɨɧɨɦɿɪɧɿɫɬɶ ɿɦɨɜɿɪɧɿɫɧɨʀ ɡɚɥɟɠɧɨɫɬɿ ɞW  ɜɿɞ ɮQ  ɱɿɬɤɨ ɩɪɨɫɥɿɞɤɨɜɭєɬɶɫɹ ɹɤ ɡɚ ɜɿɞɩɨɜɿɞɧɿɫɬɸ ɡɚ-

ɥɟɠɧɨɫɬɟɣ ɮQ  (ɪɢɫ. 1) ɿ ɞW  (ɪɢɫ. 2), ɬɚɤ ɿ ɡɚ ɡɚɤɨɧɚɦɢ ɪɨɡɩɨɞɿɥɭ ɰɢɯ ɜɟɥɢɱɢɧ (ɪɢɫ. 3 ɿ 4): ɜɢɡɧɚɱɟɧɢɣ ɡɚ 
ɜɢɪɚɡɨɦ (6) (ɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɨɬɪɢɦɚɧɢɣ (ɪɢɫ. 3)) ɧɨɪɦɚɥɶɧɢɣ ɡɚɤɨɧ ɪɨɡɩɨɞɿɥɭ ɞɨɛɨɜɢɯ ɞɨɞɚɬɤɨɜɢɯ 
ɜɬɪɚɬ  ɞWf  ɨɛɭɦɨɜɥɟɧɢɣ ɬɢɦ ɫɚɦɢɦ ɡɚɤɨɧɨɦ ɪɨɡɩɨɞɿɥɭ ɩɨɬɭɠɧɨɫɬɿ ɮQ  (ɪɢɫ. 4). 

 
Ɋɢɫ. 1. Ⱦɨɛɨɜɿ ɡɚɥɟɠɧɨɫɬɿ ɪɟɚɤɬɢɜɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɮQ , ɳɨ ɩɟɪɟɞɚєɬɶɫɹ 

 ɨɞɧɢɦ ɮɿɞɟɪɨɦ ɬɹɝɨɜɨʀ ɩɿɞɫɬɚɧɰɿʀ Ⱥ  ɭ ɧɚɩɪɹɦɭ ɬɹɝɨɜɨʀ ɩɿɞɫɬɚɧɰɿʀ Ȼ 

 

 

Ɋɢɫ. 2. Ⱦɨɛɨɜɿ ɡɚɥɟɠɧɨɫɬɿ ɞɨɞɚɬɤɨɜɢɯ ɜɬɪɚɬ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɜ ɬɹɝɨɜɿɣ ɦɟɪɟɠɿ ɞɿɥɹɧɤɢ Ⱥ – Ȼ 

 

Ɋɢɫ. 3. Ƚɿɫɬɨɝɪɚɦɚ ɫɬɚɬɢɫɬɢɱɧɨɝɨ ɪɨɡɩɨɞɿɥɭ ɞɨɛɨɜɢɯ ɜɟɥɢɱɢɧ ɞɨɞɚɬɤɨɜɢɯ ɜɬɪɚɬ  
ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɜ ɬɹɝɨɜɿɣ ɦɟɪɟɠɿ ɞɿɥɹɧɤɢ Ⱥ – Ȼ  
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Ɋɢɫ. 4. ȼɢɝɥɹɞ ɫɬɚɬɢɫɬɢɱɧɨɝɨ (1) ɿ ɬɟɨɪɟɬɢɱɧɨɝɨ (2) ɡɚɤɨɧɿɜ ɪɨɡɩɨɞɿɥɭ ɞɨɛɨɜɢɯ ɡɧɚɱɟɧɶ ɪɟɚɤɬɢɜɧɨʀ  
ɩɨɬɭɠɧɨɫɬɿ Ɏɪɢɡɟ, ɳɨ ɩɟɪɟɞɚɸɬɶɫɹ ɮɿɞɟɪɨɦ ɬɹɝɨɜɨʀ ɩɿɞɫɬɚɧɰɿʀ Ⱥ  ɧɚ ɞɿɥɹɧɰɿ Ⱥ – Ȼ  

 

 

ȼɢɫɧɨɜɤɢ 

1. Ɏɿɞɟɪɧɿ ɫɬɪɭɦɢ ɦɿɠɩɿɞɫɬɚɧɰɿɣɧɨʀ ɡɨɧɢ ɫɢɫɬɟɦɢ ɬɹɝɨɜɨɝɨ ɟɥɟɤɬɪɨɩɨɫɬɚɱɚɧɧɹ ɩɨɫɬɿɣɧɨɝɨ ɫɬɪɭɦɭ 
ɹɜɥɹɸɬɶ ɫɨɛɨɸ ɜɢɩɚɞɤɨɜɿ ɜɟɥɢɱɢɧɢ, ɯɚɪɚɤɬɟɪ ɡɦɿɧɢ ɹɤɢɯ ɫɭɬɬєɜɨ ɜɩɥɢɜɚє ɧɚ ɟɧɟɪɝɟɬɢɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɫɢɫɬɟɦɢ. 

2. Ɂɿ ɡɛɿɥɶɲɟɧɧɹɦ ɞɢɫɩɟɪɫɿʀ ɫɬɪɭɦɿɜ 2
I  ɡɪɨɫɬɚє ɹɤ ɦɚɬɟɦɚɬɢɱɧɟ ɫɩɨɞɿɜɚɧɧɹ, ɬɚɤ ɿ ɞɢɫɩɟɪɫɿɹ ɪɟɚɤɬɢɜ-

ɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɩɨ Ɏɪɢɡɟ. 
3. ɍ ɫɜɨɸ ɱɟɪɝɭ ɤɨɥɢɜɚɧɧɹ ɪɟɚɤɬɢɜɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɫɭɬɬєɜɨ ɜɩɥɢɜɚɸɬɶ ɧɚ ɞɢɫɩɟɪɫɿɸ ɞɨɞɚɬɤɨɜɢɯ 

ɜɬɪɚɬ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɜ ɬɹɝɨɜɿɣ ɦɟɪɟɠɿ ɫɢɫɬɟɦɢ ɟɥɟɤɬɪɨɬɹɝɢ. 
 

ɋɩɢɫɨɤ ɥɿɬɟɪɚɬɭɪɢ 
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