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ɁȺȽȺɅЬɇȺ ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ ɊɈȻɈɌɂ 

Аɤɬɭɚɥьɧɿɫɬь ɬɟɦɢ. ɉɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɥɿɤɿɜ ɧɚɣɜɚɠɥɢɜɿɲɨɸ ɜɢɦɨɝɨɸ ɧɚɥɟɠɧɨʀ ɜɢɪɨɛɧɢɱɨʀ 
ɩɪɚɤɬɢɤɢ (GMP) є ɨɱɢɳɟɧɧɹ ɨɛɥɚɞɧɚɧɧɹ, ɹɤɚ ɩɪɨɜɨɞɢɬɶɫɹ ɞɥɹ ɡɚɩɨɛɿɝɚɧɧɹ ɣɨɝɨ ɩɟɪɟɯɪɟɫɧɨʀ 
ɤɨɧɬɚɦɿɧɚɰɿʀ ɩɪɢ ɩɟɪɟɯɨɞɿ ɜɿɞ ɨɞɧɨɝɨ ɥɿɤɚɪɫɶɤɨɝɨ ɩɪɟɩɚɪɚɬɭ (Ʌɉ) ɞɨ ɿɧɲɨɝɨ. ȼɚɥɿɞɚɰɿɹ ɚɧɚɥɿɬɢɱɧɨʀ 
ɦɟɬɨɞɢɤɢ ɤɨɧɬɪɨɥɸ ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ ɩɪɟɩɚɪɚɬɭ ɧɚ ɨɛɥɚɞɧɚɧɧɿ ɩɿɫɥɹ ɩɪɨɰɟɫɭ ɨɱɢɳɟɧɧɹ, ɬɚɤ 
ɫɚɦɨ ɹɤ ɿ ɜɚɥɿɞɚɰɿɹ ɛɭɞɶ-ɹɤɨʀ ɿɧɲɨʀ ɦɟɬɨɞɢɤɢ ɚɧɚɥɿɡɭ, ґɪɭɧɬɭєɬɶɫɹ ɧɚ ɜɫɬɚɧɨɜɥɟɧɧɿ ʀʀ ɨɫɧɨɜɧɨʀ 
ɦɟɬɪɨɥɨɝɿɱɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ – ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨʀ ɧɟɜɢɡɧɚɱɟɧɨɫɬɿ ɪɟɡɭɥɶɬɚɬɭ ɜɢɦɿɪɸɜɚɧɧɹ 
max(Δx). ɉɪɢ ɜɚɥɿɞɚɰɿʀ ɦɟɬɨɞɢɤ ɤɨɧɬɪɨɥɸ ɹɤɨɫɬɿ Ʌɉ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɚ ɧɟɜɢɡɧɚɱɟɧɿɫɬɶ 
ɪɟɡɭɥɶɬɚɬɿɜ ɜɢɦɿɪɸɜɚɧɧɹ ɜɫɬɚɧɨɜɥɸєɬɶɫɹ ɧɚ ɩɿɞɫɬɚɜɿ ɧɨɪɦɚɬɢɜɧɨɝɨ ɞɨɩɭɫɤɭ ɜɦɿɫɬɭ ɚɤɬɢɜɧɨɝɨ 
ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɿɧɝɪɟɞɿєɧɬɭ (ȺɎІ) ɜ ɩɪɟɩɚɪɚɬɿ. ȼɟɥɢɱɢɧɚ max(Δx) ɫɥɭɠɢɬɶ ɨɫɧɨɜɨɸ ɪɨɡɪɚɯɭɧɤɭ 
ɤɪɢɬɟɪɿʀɜ ɩɪɢɣɧɹɬɧɨɫɬɿ, ɩɟɪɲ ɡɚ ɜɫɟ, ɥɿɧɿɣɧɨɫɬɿ ɝɪɚɞɭɸɜɚɧɧɹ. ɉɪɢ ɜɚɥɿɞɚɰɿʀ ɦɟɬɨɞɢɤ ɤɨɧɬɪɨɥɸ 
ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ Ʌɉ ɩɿɫɥɹ ɨɱɢɳɟɧɧɹ ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɬɚɤɢɣ ɩɿɞɯɿɞ 
ɧɟɩɪɢɣɧɹɬɧɢɣ, ɨɫɤɿɥɶɤɢ ɜ ɤɨɠɧɨɦɭ ɤɨɧɤɪɟɬɧɨɦɭ ɜɢɩɚɞɤɭ ɧɟɨɛɯɿɞɧɨ ɩɨɩɟɪɟɞɧɶɨ ɜɫɬɚɧɨɜɥɸɜɚɬɢ 
єɞɢɧɢɣ ɧɨɪɦɚɬɢɜ – ɰɟ ɞɟɹɤɟ ɤɪɢɬɢɱɧɟ ɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɿɜ ɩɪɟɩɚɪɚɬɭ Хcrit ɧɚ ɨɞɢɧɢɰɿ ɩɥɨɳɿ 
ɩɨɜɟɪɯɧɿ ɨɛɥɚɞɧɚɧɧɹ (ɧɚɣɱɚɫɬɿɲɟ ɰɟ – ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɢɣ ɜɦɿɫɬ ɡɚɥɢɲɤɿɜ ɩɨɩɟɪɟɞɧɶɨɝɨ 
ɩɪɟɩɚɪɚɬɭ, ɳɨ ɡɧɚɯɨɞɢɬɶɫɹ ɧɚ 100 ɫɦ2 ɩɨɜɟɪɯɧɿ ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ). Ʉɨɧɬɪɨɥɶ ɹɤɨɫɬɿ 
ɨɱɢɳɟɧɧɹ ɨɛɥɚɞɧɚɧɧɹ ɡɜɨɞɢɬɶɫɹ ɞɨ ɬɨɝɨ, ɳɨɛ ɜɢɹɜɢɬɢ ɬɚ ɤɿɥɶɤɿɫɧɨ ɜɢɡɧɚɱɢɬɢ ɦɚɫɭ ɩɪɟɩɚɪɚɬɭ ɧɚ 
ɩɟɜɧɿɣ ɨɞɢɧɢɰɿ ɩɨɜɟɪɯɧɿ ɨɛɥɚɞɧɚɧɧɹ. ɍɦɨɜɨɸ ɹɤɿɫɧɨʀ ɨɱɢɫɬɤɢ є ɜɢɦɨɝɚ ɬɨɝɨ, ɳɨɛ ɡɧɚɣɞɟɧɚ, ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɞɚɧɨʀ ɦɟɬɨɞɢɤɢ, ɤɿɥɶɤɿɫɬɶ ɩɪɟɩɚɪɚɬɭ, ɧɟ ɩɟɪɟɜɢɳɭɜɚɥɚ ɡɧɚɱɟɧɧɹ Хcrit, ɹɤɟ ɡɚɥɟɠɢɬɶ ɜɿɞ 
ɛɚɝɚɬɶɨɯ ɩɚɪɚɦɟɬɪɿɜ (ɩɥɨɳɿ ɩɨɜɟɪɯɧɿ ɨɛɥɚɞɧɚɧɧɹ, ɬɟɪɚɩɟɜɬɢɱɧɨʀ ɞɨɛɨɜɨʀ ɞɨɡɢ ɩɨɩɟɪɟɞɧɶɨɝɨ 
ɩɪɟɩɚɪɚɬɭ, ɧɚɣɦɟɧɲɨɝɨ ɪɨɡɦɿɪɭ ɫɟɪɿʀ ɩɨɞɚɥɶɲɨɝɨ ɩɪɟɩɚɪɚɬɭ ɬɚ ɿɧ.) ɬɚ ɞɭɠɟ ɫɢɥɶɧɨ ɜɚɪɿɸєɬɶɫɹ ɜɿɞ 
ɩɪɟɩɚɪɚɬɭ ɞɨ ɩɪɟɩɚɪɚɬɭ. Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ ȺɎІ ɭ ɮɚɪɦɚɰɟɜɬɢɱɧɿɣ 
ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɧɟɨɛɯɿɞɧɿ ɦɟɬɨɞɢ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɫɟɥɟɤɬɢɜɧɿɫɬɸ ɩɨ ɜɿɞɧɨɲɟɧɧɸ ɞɨ ɚɧɚɥɿɬɭ 
ɬɚ ɞɨɦɿɲɤɚɦ – ɩɪɨɞɭɤɬɚɦ ɞɟɝɪɚɞɚɰɿʀ, ɳɨ ɜɢɧɢɤɚɸɬɶ ɭ ɬɟɯɧɨɥɨɝɿɱɧɨɦɭ ɩɪɨɰɟɫɿ ɬɚ ɩɪɢ ɜɿɞɦɢɜɚɧɧɿ, ɚ 
ɬɚɤɨɠ ɜɢɫɨɤɨɸ ɱɭɬɥɢɜɿɫɬɸ. Ⱦɨ ɬɚɤɢɯ ɦɟɬɨɞɿɜ, ɹɤ ɩɪɚɜɢɥɨ, ɜɿɞɧɨɫɹɬɶɫɹ ɜɢɫɨɤɨɟɮɟɤɬɢɜɧɚ ɪɿɞɢɧɧɚ 
ɯɪɨɦɚɬɨɝɪɚɮɿɹ (ȼȿɊɏ), ɥɸɦɿɧɟɫɰɟɧɰɿɹ ɬɚ ɍɎ-ɫɩɟɤɬɪɨɫɤɨɩɿɹ.  

ɋɭɬɬєɜɨ, ɳɨ ɦɟɬɨɞɢɱɧɭ ɛɚɡɭ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ ɥɿɤɚɪɫɶɤɢɯ ɩɪɟɩɚɪɚɬɿɜ ɩɿɫɥɹ 

ɨɱɢɳɟɧɧɹ ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɜ ɍɤɪɚʀɧɿ ɬɿɥɶɤɢ ɩɨɱɢɧɚɸɬɶ ɫɬɜɨɪɸɜɚɬɢ. ɍ ɡɜ'ɹɡɤɭ ɡ ɰɢɦ 
ɚɤɬɭɚɥɶɧɿɫɬɶ ɞɚɧɨʀ ɪɨɛɨɬɢ ɩɨɥɹɝɚє ɭ ɧɚɭɤɨɜɨɦɭ ɨɛґɪɭɧɬɭɜɚɧɧɿ ɬɚ ɫɬɜɨɪɟɧɧɿ ɧɨɜɢɯ ɦɟɬɨɞɢɤ 
ɤɨɧɬɪɨɥɸ ɱɢɫɬɨɬɢ ɨɛɥɚɞɧɚɧɧɹ ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ, ɫɢɫɬɟɦɧɨɦɭ ɞɨɫɥɿɞɠɟɧɧɿ ʀɯ ɯɿɦɿɤɨ-

ɚɧɚɥɿɬɢɱɧɢɯ ɬɚ ɦɟɬɪɨɥɨɝɿɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ, ɧɚɭɤɨɜɨɦɭ ɨɛґɪɭɧɬɭɜɚɧɧɿ ɩɿɞɯɨɞɿɜ ɞɨ ɜɚɥɿɞɚɰɿʀ ɦɟɬɨɞɢɤ 

ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ ɥɿɤɚɪɫɶɤɢɯ ɩɪɟɩɚɪɚɬɿɜ ɩɿɫɥɹ ɨɱɢɳɟɧɧɹ ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ 

ɨɛɥɚɞɧɚɧɧɹ, ɳɨ ɞɨɡɜɨɥɢɬɶ ɡɚɛɟɡɩɟɱɢɬɢ ɤɨɧɤɭɪɟɧɬɧɭ ɫɩɪɨɦɨɠɧɿɫɬɶ ɮɚɪɦɚɰɟɜɬɢɱɧɨʀ ɩɪɨɞɭɤɰɿʀ 
ɜɿɬɱɢɡɧɹɧɢɯ ɜɢɪɨɛɧɢɤɿɜ. Ɉɛґɪɭɧɬɨɜɚɧɢɣ ɜɢɛɿɪ ɦɟɬɨɞɢɤ ɚɧɚɥɿɡɭ ɞɨɡɜɨɥɢɬɶ ɨɩɬɢɦɿɡɭɜɚɬɢ ɫɢɫɬɟɦɭ 
ɤɨɧɬɪɨɥɸ ɹɤɨɫɬɿ ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ, ɞɨɫɹɝɬɢ ɟɤɨɧɨɦɿɱɧɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɤɨɧɬɪɨɥɶɧɨ-ɜɢɦɿɪɸɜɚɥɶɧɨʀ ɚɩɚɪɚɬɭɪɢ. 

Зɜ’яɡɨɤ ɪɨɛɨɬɢ ɡ ɧɚɭɤɨɜɢɦɢ ɬɟɦɚɦɢ, ɩɪɨɝɪɚɦɚɦɢ, ɩɥɚɧɚɦɢ. Ⱦɢɫɟɪɬɚɰɿɣɧɚ ɪɨɛɨɬɚ 
ɜɢɤɨɧɚɧɚ ɭ ɜɿɞɞɿɥɿ ɚɧɚɥɿɬɢɱɧɨʀ ɯɿɦɿʀ ɬɚ ɮɿɡɢɤɨ-ɯɿɦɿʀ ɤɨɨɪɞɢɧɚɰɿɣɧɢɯ ɫɩɨɥɭɤ Ɏɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ 
ɿɧɫɬɢɬɭɬɭ ɿɦ. Ɉ.ȼ. Ȼɨɝɚɬɫɶɤɨɝɨ ɇȺɇ ɍɤɪɚʀɧɢ ɭ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɡ ɜɿɞɨɦɱɢɦɢ ɬɟɦɚɦɢ «Ȼɿɨɚɧɚɥɿɬɢɱɧɟ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɥɸɦɿɧɟɫɰɟɧɬɧɢɯ ɡɨɧɞɿɜ ɧɚ ɨɫɧɨɜɿ ɧɨɜɢɯ ɤɨɦɩɥɟɤɫɧɢɯ ɫɩɨɥɭɤ ɥɚɧɬɚɧɿɞɿɜ» (2013 – 

2014 ɪɪ., ɧɨɦɟɪ ɞɟɪɠ. ɪɟєɫɬɪɚɰɿʀ 0113U000198); «Ɋɨɡɪɨɛɤɚ, ɦɟɬɨɞɢɱɧɟ ɬɚ ɦɟɬɪɨɥɨɝɿɱɧɟ 
ɨɛɝɪɭɧɬɭɜɚɧɧɹ ɫɩɨɫɨɛɿɜ ɤɨɧɬɪɨɥɸ ɹɤɨɫɬɿ ɞɨɡɨɜɚɧɢɯ ɥɿɤɚɪɫɶɤɢɯ ɮɨɪɦ ɮɥɭɩɿɪɬɢɧɭ ɦɚɥɟɚɬɭ ɬɚ 
ɪɨɡɭɜɚɫɬɚɬɢɧɭ ɤɚɥɶɰɿɸ» (2015 – 2016 ɪɪ., ɧɨɦɟɪ ɞɟɪɠ. ɪɟєɫɬɪɚɰɿʀ 0115U001061); «Ɋɨɡɪɨɛɤɚ ɬɚ 

ɜɚɥɿɞɚɰɿɹ ɦɟɬɨɞɢɤ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ  ɤɿɥɶɤɨɫɬɟɣ  ɥɿɤɚɪɫɶɤɢɯ ɩɪɟɩɚɪɚɬɿɜ ɩɿɫɥɹ ɨɱɢɳɟɧɧɹ 
ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ» (2017 – 2018 ɪɪ., ɧɨɦɟɪ ɞɟɪɠ. ɪɟєɫɬɪɚɰɿʀ 0217U000101). 
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Ɇɟɬɚ ɿ ɡɚɜɞɚɧɧя ɞɨɫɥɿɞɠɟɧɧя. Ɇɟɬɚ ɪɨɛɨɬɢ ɩɨɥɹɝɚɥɚ ɭ ɪɨɡɪɨɛɰɿ ɬɟɨɪɟɬɢɱɧɨɝɨ ɩɿɞɯɨɞɭ ɞɨ 
ɜɚɥɿɞɚɰɿʀ ɦɟɬɨɞɢɤ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ ɥɿɤɚɪɫɶɤɢɯ ɩɪɟɩɚɪɚɬɿɜ ɩɿɫɥɹ ɨɱɢɳɟɧɧɹ 
ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ, ɚ ɬɚɤɨɠ ɭ ɫɬɜɨɪɟɧɧɿ ɤɨɦɩɥɟɤɫɭ ɜɢɫɨɤɨɱɭɬɥɢɜɢɯ, ɫɩɟɰɢɮɿɱɧɢɯ ɬɚ 
ɟɤɫɩɪɟɫɧɢɯ ɫɩɨɫɨɛɿɜ ɯɿɦɿɱɧɨɝɨ ɤɨɧɬɪɨɥɸ ɱɢɫɬɨɬɢ ɨɛɥɚɞɧɚɧɧɹ ɧɚ ɩɪɢɤɥɚɞɿ ɪɹɞɭ ɥɿɤɚɪɫɶɤɢɯ 
ɩɪɟɩɚɪɚɬɿɜ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɯɪɨɦɚɬɨɝɪɚɮɿɱɧɢɯ ɬɚ ɨɩɬɢɱɧɢɯ ɦɟɬɨɞɿɜ ɚɧɚɥɿɡɭ. 

Ⱦɥɹ ɞɨɫɹɝɧɟɧɧɹ ɩɨɫɬɚɜɥɟɧɨʀ ɦɟɬɢ ɧɟɨɛɯɿɞɧɨ ɛɭɥɨ ɜɢɪɿɲɢɬɢ ɬɚɤɿ ɡɚɜɞɚɧɧɹ: 
– ɪɨɡɪɨɛɢɬɢ ɩɿɞɯɨɞɢ ɞɨ ɜɚɥɿɞɚɰɿʀ ɦɟɬɨɞɢɤ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ ɥɿɤɚɪɫɶɤɢɯ 

ɩɪɟɩɚɪɚɬɿɜ (Ʌɉ) ɩɪɢ ɨɱɢɳɟɧɧɿ ɮɚɪɦɨɛɥɚɞɧɚɧɧɹ; 

– ɪɨɡɪɨɛɢɬɢ ɫɩɨɫɨɛɢ ɫɩɟɰɢɮɿɱɧɨʀ ɩɪɨɛɨɩɿɞɝɨɬɨɜɤɢ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɚɧɚɥɿɬɿɜ ɩɪɢ ɤɨɧɬɪɨɥɿ 
ɹɤɨɫɬɿ ɨɱɢɳɟɧɧɹ ɮɚɪɦɨɛɥɚɞɧɚɧɧɹ; 

– ɪɨɡɪɨɛɢɬɢ ɯɪɨɦɚɬɨɝɪɚɮɿɱɧɿ ɬɚ ɨɩɬɢɱɧɿ ɦɟɬɨɞɢɤɢ ɚɧɚɥɿɡɭ ɞɥɹ ɨɞɧɨ- ɬɚ ɛɚɝɚɬɨɤɨɦɩɨɧɟɧɬɧɢɯ 

ɥɿɤɚɪɫɶɤɢɯ ɡɚɫɨɛɿɜ, ɜɫɬɚɧɨɜɢɬɢ ɮɚɤɬɨɪɢ, ɳɨ ɡɚɛɟɡɩɟɱɭɸɬɶ ɱɭɬɥɢɜɿɫɬɶ ɬɚ ɫɩɟɰɢɮɿɱɧɿɫɬɶ ɜɢɡɧɚɱɟɧɶ 
ɚɧɚɥɿɬɿɜ ɜ ɡɦɢɜɚɯ ɡ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ; 

– ɜɫɬɚɧɨɜɢɬɢ ɦɟɬɪɨɥɨɝɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɨɡɪɨɛɥɟɧɢɯ ɦɟɬɨɞɢɤ ɞɥɹ ɩɿɞɬɜɟɪɞɠɟɧɧɹ ʀɯ 
ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɜɫɬɚɧɨɜɥɟɧɢɦ ɤɪɢɬɟɪɿɹɦ ɬɚ ɜɢɡɧɚɱɢɬɢ ɫɮɟɪɢ ʀɯ ɩɪɚɤɬɢɱɧɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ. 

Ɉɛ’єɤɬ ɞɨɫɥɿɞɠɟɧɧя – ɤɨɧɬɪɨɥɶ ɹɤɨɫɬɿ ɨɱɢɳɟɧɧɹ ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ. 
ɉɪɟɞɦɟɬ ɞɨɫɥɿɞɠɟɧɧя – ɬɟɨɪɟɬɢɱɧɿ ɩɿɞɯɨɞɢ ɜɫɬɚɧɨɜɥɟɧɧɹ ɤɪɢɬɟɪɿʀɜ ɨɱɢɳɟɧɧɹ 

ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ, ɪɨɡɪɨɛɤɚ ɬɚ ɜɚɥɿɞɚɰɿɹ ɦɟɬɨɞɢɤ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ 
ɞɟɹɤɢɯ ȺɎІ ɞɥɹ ɤɨɧɬɪɨɥɸ ɱɢɫɬɨɬɢ ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ. 

Ɇɟɬɨɞɢ ɞɨɫɥɿɞɠɟɧɧя – ȼȿɊɏ, ɜɢɫɨɤɨɟɮɟɤɬɢɜɧɚ ɬɨɧɤɨɲɚɪɨɜɚ ɯɪɨɦɚɬɨɝɪɚɮɿɹ (ȼȿɌШɏ), 

ɥɸɦɿɧɟɫɰɟɧɰɿɹ, ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɿɹ, ɚɬɨɦɧɨ-ɟɦɿɫɿɣɧɚ ɫɩɟɤɬɪɨɦɟɬɪɿɹ ɡ ɿɧɞɭɤɬɢɜɧɨ-ɡɜ’ɹɡɚɧɨɸ 
ɩɥɚɡɦɨɸ (Ⱥȿɋ-ІɁɉ) ɬɚ ɩɨɥɹɪɢɦɟɬɪɿɹ. 

ɇɚɭɤɨɜɚ ɧɨɜɢɡɧɚ ɨɞɟɪɠɚɧɢɯ ɪɟɡɭɥьɬɚɬɿɜ. Ɇɟɬɨɞɚɦɢ ɦɚɬɢɦɚɬɢɱɧɨʀ ɫɬɚɬɢɫɬɢɤɢ ɡ 
ɭɪɚɯɭɜɚɧɧɹɦ ɜɢɦɨɝ GMP ɪɨɡɪɨɛɥɟɧɿ ɩɿɞɯɨɞɢ ɞɨ ɜɚɥɿɞɚɰɿʀ ɦɟɬɨɞɢɤ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ 
ɤɿɥɶɤɨɫɬɟɣ Ʌɉ ɩɪɢ ɨɱɢɳɟɧɧɿ ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɬɚ ɩɨɤɚɡɚɧɚ ɦɨɠɥɢɜɿɫɬɶ ʀɯ ɩɪɚɤɬɢɱɧɨɝɨ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɢ ɪɨɡɪɨɛɰɿ ɪɿɡɧɢɯ ɦɟɬɨɞɢɤ (ɯɪɨɦɚɬɨɝɪɚɮɿɱɧɢɯ, ɨɩɬɢɱɧɢɯ) ɜɢɡɧɚɱɟɧɧɹ 
ɤɨɦɩɨɧɟɧɬɿɜ ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɨɞɧɨ- ɬɚ ɛɚɝɚɬɨɤɨɦɩɨɧɟɧɬɧɢɯ ɥɿɤɚɪɫɶɤɢɯ ɡɚɫɨɛɿɜ.  

Ɋɨɡɪɨɛɥɟɧɨ ɬɚ ɜɚɥɿɞɨɜɚɧɨ ɯɪɨɦɚɬɨɝɪɚɮɢɱɧɿ ɬɚ ɨɩɬɢɱɧɿ ɦɟɬɨɞɢɤɢ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ 
ɤɿɥɶɤɨɫɬɟɣ ɞɟɹɤɢɯ ȺɎІ ɧɚ ɩɨɜɟɪɯɧɹɯ ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɜ ɪɚɡɿ 
ɛɚɝɚɬɨɤɨɦɩɨɧɟɧɬɧɢɯ ɥɿɤɚɪɫɶɤɢɯ ɡɚɫɨɛɿɜ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ ȺɎІ ɜ ɡɦɢɜɚɯ ɩɿɫɥɹ 
ɨɱɢɳɟɧɧɹ ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɧɟɨɛɯɿɞɧɨ ɩɪɨɜɨɞɢɬɢ ɩɨ ɦɚɠɨɪɧɢɦ ɬɚ ɜɚɠɤɨɪɨɡɱɢɧɧɢɦ 
ȺɎІ. 

ȼɩɟɪɲɟ ɡɚɩɪɨɩɚɧɨɜɚɧɨ ɞɥɹ ȼȿɊɏ ɤɿɥɶɤɿɫɧɨɝɨ ɜɢɡɧɚɱɟɧɧɹ ɚɦɿɧɨɤɢɫɥɨɬ (L-ɜɚɥɿɧɭ, L-ɥɟɣɰɢɧɭ 
ɬɚ L-ɿɡɨɥɟɣɰɢɧɭ) ɡɚɫɬɨɫɭɜɚɧɧɹ ɩɪɟɞɤɨɥɨɧɨɱɧɨʀ ɞɟɪɢɜɚɬɢɡɚɰɿʀ ɡ ɪɟɚɝɟɧɬɨɦ, ɹɤɢɣ ɲɢɪɨɤɨ 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜ ɨɪɝɚɧɿɱɧɨɦɭ ɫɢɧɬɟɡɿ ɞɥɹ ɡɚɯɢɫɬɭ ɚɦɿɧɨɝɪɭɩ – ɞɢ-ɬɪɟɬ-ɛɭɬɢɥɞɢɤɚɪɛɨɧɚɬɨɦ.  

ȼɩɟɪɲɟ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɦɟɬɨɞɢɤɭ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ ɪɨɫɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ – 

ɫɭɯɨɝɨ ɟɤɫɬɪɚɤɬɭ ɥɢɫɬɹ ɝɿɧɤɝɨ ɛɿɥɨɛɚ (ɡɚ ɜɦɿɫɬɨɦ ɤɜɟɪɰɟɬɢɧɭ) ɦɟɬɨɞɨɦ ȼȿɌШɏ ɜ ɡɦɢɜɚɯ ɩɪɢ 
ɨɱɢɳɟɧɧɿ ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ. ȼɢɹɜɥɟɧɨ, ɳɨ ɦɨɧɨɬɨɧɧɚ ɡɦɿɧɚ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɚɛɫɨɪɛɰɿʀ ɜ 
ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɱɚɫɭ ɩɟɪɟɛɭɜɚɧɧɹ ɤɜɟɪɰɟɬɢɧɭ ɧɚ ɩɨɜɟɪɯɧɿ ɫɨɪɛɟɧɬɭ ɩɨɜ'ɹɡɚɧɚ ɡ ɣɨɝɨ ɜɡɚєɦɨɞɿєɸ ɡ 
ɮɥɭɨɪɟɫɰɟɧɬɧɢɦ ɿɧɞɢɤɚɬɨɪɨɦ UF 254 – ɫɢɥɿɤɚɬɨɦ ɰɢɧɤɭ (ІІ). Ⱦɨɜɟɞɟɧɨ ɩɨɡɢɬɢɜɧɢɣ ɜɩɥɢɜ 
ɮɨɫɮɨɪɧɨʀ ɤɢɫɥɨɬɢ, ɹɤɚ ɩɟɪɟɲɤɨɞɠɚє ɤɨɦɩɥɟɤɫɨɭɬɜɨɪɸɜɚɧɧɸ, ɳɨ ɫɩɪɢɹє ɫɬɚɛɿɥɶɧɨɫɬɿ 
ɚɧɚɥɿɬɢɱɧɨɝɨ ɫɢɝɧɚɥɭ. 

ɉɪɚɤɬɢɱɧɟ ɡɧɚɱɟɧɧя ɨɞɟɪɠɚɧɢɯ ɪɟɡɭɥьɬɚɬɿɜ. Ɋɨɡɪɨɛɥɟɧɿ ɟɤɫɩɪɟɫɧɿ ɬɚ ɜɢɫɨɤɨɱɭɬɥɢɜɿ 
ɦɟɬɨɞɢɤɢ ɯɪɨɦɚɬɨɝɪɚɮɿɱɧɨɝɨ (ȼȿɊɏ, ȼȿɌШɏ) ɬɚ ɨɩɬɢɱɧɨɝɨ (ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢɱɧɨɝɨ, 
ɥɸɦɿɧɟɫɰɟɧɬɧɨɝɨ, ɩɨɥɹɪɢɦɟɬɪɢɱɧɨɝɨ, Ⱥȿɋ-Іɋɉ) ɜɢɡɧɚɱɟɧɧɹ ɪɹɞɭ Ʌɉ ɜ ɡɦɢɜɚɯ ɡ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ 
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ɨɛɥɚɞɧɚɧɧɹ. Ɇɟɬɨɞɢɤɢ ɜɢɡɧɚɱɟɧɧɹ ɥɟɜɚɧɚ, ɮɥɭɩɿɪɬɢɧɭ ɦɚɥɟɚɬɭ, ɪɨɡɭɜɚɫɬɚɬɢɧɭ ɤɚɥɶɰɿɸ, ɮɟɧɿɛɭɬɭ 

ɬɚ ɩɚɪɚɰɟɬɚɦɨɥɭ ɜɩɪɨɜɚɞɠɟɧɿ ɭ ɩɪɚɤɬɢɤɭ ɪɨɛɨɬɢ ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ  
ɌȾȼ «ІɇɌȿɊɏІɆ» (ɦ. Ɉɞɟɫɚ). 

Ɉɫɨɛɢɫɬɢɣ ɜɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚ. Ⱥɧɚɥɿɡ ɥɿɬɟɪɚɬɭɪɧɢɯ ɞɚɧɢɯ, ɨɫɧɨɜɧɢɣ ɨɛ’єɦ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɬɚ ɨɛɪɨɛɤɚ ɨɞɟɪɠɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɜɢɤɨɧɚɧɿ ɛɟɡɩɨɫɟɪɟɞɧɶɨ 
ɚɜɬɨɪɨɦ. ȼɫɬɚɧɨɜɥɟɧɧɹ ɦɟɬɢ ɬɚ ɡɚɜɞɚɧɶ ɞɨɫɥɿɞɠɟɧɧɹ, ɚɧɚɥɿɡ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ, ɚ ɬɚɤɨɠ 
ɮɨɪɦɭɥɸɜɚɧɧɹ ɡɚɝɚɥɶɧɢɯ ɜɢɫɧɨɜɤɿɜ ɩɪɨɜɟɞɟɧɨ ɫɩɿɥɶɧɨ ɡ ɧɚɭɤɨɜɢɦ ɤɟɪɿɜɧɢɤɨɦ. 

Ⱥɜɬɨɪ ɜɞɹɱɧɢɣ ɡɚ ɞɨɩɨɦɨɝɭ ɭ ɜɢɤɨɧɚɧɧɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɱɚɫɬɢɧɢ ɪɨɛɨɬɢ ɫɩɿɜɪɨɛɿɬɧɢɤɚɦ 
ɇȾȺɅ (ɌȾȼ «ІɇɌȿɊɏІɆ») – ɋɭɯɨɫɬɚɜɫɶɤɿɣ ɇ. Ɇ. (ɜɢɤɨɪɢɫɬɚɧɧɹ ȼȿɊɏ ɡ ɪɟɮɪɚɤɬɨɦɟɬɪɢɱɧɢɦ 
ɞɟɬɟɤɬɨɪɨɦ), Ƚɨɧɱɚɪɟɧɤɨ І. ɉ. (ɡɚɫɬɨɫɭɜɚɧɧɹ ɚɬɨɦɧɨ-ɟɦɿɫɿɣɧɨɝɨ ɫɩɟɤɬɪɨɦɟɬɪɚ ɡ ɿɧɞɭɤɬɢɜɧɨ-

ɡɜ’ɹɡɚɧɨɸ ɩɥɚɡɦɨɸ), ɤ.ɯ.ɧ. ɘ. ȼ. ɋɤɪɢɩɢɧɟɰɶ (ɥɸɦɿɧɟɫɰɟɧɬɧɿ ɞɨɫɥɿɞɠɟɧɧɹ). Ⱥɜɬɨɪ ɜɢɫɥɨɜɥɸє 
ɳɢɪɭ ɩɨɞɹɤɭ Ƚ. ȼ. Ɇɚɥɶɰɟɜɭ (ɌȾȼ «ІɇɌȿɊɏІɆ») ɡɚ ɤɨɪɢɫɧɿ ɪɟɤɨɦɟɧɞɚɰɿʀ ɬɚ ɤɪɢɬɢɱɧɿ ɡɚɭɜɚɠɟɧɧɹ. 

Аɩɪɨɛɚɰɿя ɪɟɡɭɥьɬɚɬɿɜ ɞɢɫɟɪɬɚɰɿʀ. Ɉɫɧɨɜɧɿ ɦɚɬɟɪɿɚɥɢ ɞɢɫɟɪɬɚɰɿɣɧɨʀ ɪɨɛɨɬɢ ɞɨɩɨɜɿɞɚɥɢɫɹ 
ɧɚ Ʉɢʀɜɫɶɤɿɣ ɤɨɧɮɟɪɟɧɰɿʀ ɡ ɚɧɚɥɿɬɢɱɧɨʀ ɯɿɦɿʀ. ɋɭɱɚɫɧɿ ɬɟɧɞɟɧɰɿʀ (Ʉɢʀɜ, 2014, 2015, 2016 ɬɚ 2017), 
ȼɫɟɭɤɪɚʀɧɫɶɤɿɣ ɧɚɭɤɨɜɿɣ ɤɨɧɮɟɪɟɧɰɿʀ ɫɬɭɞɟɧɬɿɜ ɬɚ ɚɫɩɿɪɚɧɬɿɜ «ɏɿɦɿɱɧɿ Ʉɚɪɚɡɿɧɫɶɤɿ ɱɢɬɚɧɧɹ» 
(ɏɚɪɤɿɜ, 2015 ɬɚ 2017), Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨɣ ɤɨɧɮɟɪɟɧɰɢɢ «Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɢ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɯɢɦɢɹ ɝɥɚɡɚɦɢ ɦɨɥɨɞɟɠɢ – 2015» (ɂɪɤɭɬɫɤ, Ɋɨɫɫɢɹ, 2015), 7th Black Sea Basin 

Conference on Analytical Chemistry (Varna, Bulgaria, 2015), ɏ ɇɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɿɣ ɤɨɧɮɟɪɟɧɰɿʀ 
«ɍɩɪɚɜɥɿɧɧɹ ɹɤɿɫɬɸ ɜ ɮɚɪɦɚɰɿʀ» (ɏɚɪɤɿɜ, 2016), XVII Ʉɨɧɮɟɪɟɧɰɢɢ ɦɨɥɨɞɵɯ ɭɱёɧɵɯ ɢ ɫɬɭɞɟɧɬɨɜ-

ɯɢɦɢɤɨɜ ɸɠɧɨɝɨ ɪɟɝɢɨɧɚ ɍɤɪɚɢɧɵ ɫ ɦɟɠɞɭɧɚɪɨɞɧɵɦ ɭɱɚɫɬɢɟɦ (Ɉɞɟɫɫɚ, 2015), IXth International 

conference in chemistry Kyiv-Touluse (Kyiv, 2017). 

ɉɭɛɥɿɤɚɰɿʀ. Ɂɚ ɦɚɬɟɪɿɚɥɚɦɢ ɞɢɫɟɪɬɚɰɿɣɧɨʀ ɪɨɛɨɬɢ ɨɩɭɛɥɿɤɨɜɚɧɨ 7 ɫɬɚɬɟɣ ɭ ɮɚɯɨɜɢɯ 
ɩɟɪɿɨɞɢɱɧɢɯ ɧɚɭɤɨɜɢɯ ɜɢɞɚɧɧɹɯ, 12 ɬɟɡ ɞɨɩɨɜɿɞɟɣ ɭ ɡɛɿɪɧɢɤɚɯ ɦɚɬɟɪɿɚɥɿɜ ɧɚɭɤɨɜɢɯ ɤɨɧɮɟɪɟɧɰɿɣ. 
Ɉɬɪɢɦɚɧɨ 2 ɩɚɬɟɧɬɢ ɍɤɪɚʀɧɢ ɧɚ ɤɨɪɢɫɧɿ ɦɨɞɟɥɿ. 

Сɬɪɭɤɬɭɪɚ ɬɚ ɨɛɫяɝ ɞɢɫɟɪɬɚɰɿʀ. Ⱦɢɫɟɪɬɚɰɿɣɧɚ ɪɨɛɨɬɚ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɜɫɬɭɩɭ, 4 ɪɨɡɞɿɥɿɜ, 
ɜɢɫɧɨɜɤɿɜ, ɫɩɢɫɤɭ ɰɢɬɨɜɚɧɨʀ ɥɿɬɟɪɚɬɭɪɢ, ɳɨ ɧɚɪɚɯɨɜɭє 128 ɧɚɣɦɟɧɭɜɚɧɶ, ɦɿɫɬɢɬɶ 46 ɪɢɫɭɧɤɿɜ,  
12 ɬɚɛɥɢɰɶ ɬɚ 3 ɞɨɞɚɬɤɢ. Ɂɚɝɚɥɶɧɢɣ ɨɛɫɹɝ ɞɢɫɟɪɬɚɰɿʀ ɫɤɥɚɞɚє 168 ɫɬɨɪɿɧɤɢ ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɭ. 

ɈɋɇɈȼɇɂɃ ɁɆȱɋɌ ɊɈȻɈɌɂ 

ɍ ɜɫɬɭɩі ɨɛґɪɭɧɬɨɜɚɧɨ ɚɤɬɭɚɥɶɧɿɫɬɶ ɬɟɦɢ, ɫɮɨɪɦɭɥɶɨɜɚɧɨ ɦɟɬɭ ɬɚ ɡɚɜɞɚɧɧɹ ɞɨɫɥɿɞɠɟɧɧɹ, 
ɡɚɡɧɚɱɟɧɨ ɧɚɭɤɨɜɭ ɧɨɜɢɡɧɭ ɬɚ ɩɪɚɤɬɢɱɧɟ ɡɧɚɱɟɧɧɹ ɨɞɟɪɠɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ. 

ɍ ɩɟɪɲɨɦɭ ɪɨɡɞіɥі ɫɢɫɬɟɦɚɬɢɡɨɜɚɧɿ ɬɚ ɩɪɨɚɧɚɥɿɡɨɜɚɧɿ ɥɿɬɟɪɚɬɭɪɧɿ ɞɚɧɿ ɨ ɦɟɬɨɞɚɯ ɜɢɡɧɚɱɟɧɧɹ 
ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ ɥɿɤɚɪɫɶɤɢɯ ɩɪɟɩɚɪɚɬɿɜ ɩɿɫɥɹ ɨɱɢɳɟɧɧɹ ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ. 
ɉɨɤɚɡɚɧɿ ɦɨɠɥɢɜɨɫɬɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɥɹ ɰɢɯ ɰɿɥɟɣ ɪɹɞɚ ɧɟɫɩɟɰɢɮɿɱɧɢɯ ɬɚ ɫɩɟɰɢɮɿɱɧɢɯ ɚɧɚɥɿɬɢɱɧɢɯ 
ɦɟɬɨɞɿɜ. ɇɚ ɨɫɧɨɜɿ ɨɝɥɹɞɭ ɥɿɬɟɪɚɬɭɪɢ ɫɮɨɪɦɭɥɶɨɜɚɧɿ ɦɟɬɚ ɬɚ ɡɚɜɞɚɧɧɹ ɞɢɫɟɪɬɚɰɿɣɧɨɝɨ 
ɞɨɫɥɿɞɠɟɧɧɹ. 

ɍ ɞɪɭɝɨɦɭ ɪɨɡɞіɥі ɨɩɢɫɚɧɿ ɜɢɯɿɞɧɿ ɪɟɱɨɜɢɧɢ, ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɨ ɜɢɤɨɪɢɫɬɚɧɟ ɨɛɥɚɞɧɚɧɧɹ ɬɚ 
ɚɩɚɪɚɬɭɪɚ. Ⱦɥɹ ɩɪɢɝɨɬɭɜɚɧɧɹ ɪɭɯɨɦɢɯ ɮɚɡ, ɪɨɡɱɢɧɿɜ ɩɨɪɿɜɧɹɧɧɹ ɜɢɩɪɨɛɨɜɭɜɚɧɢɯ ȺɎІ ɬɚ ɡɦɢɜɿɜ 
ɡɚɫɬɨɫɨɜɭɜɚɥɢ ɦɟɬɚɧɨɥ, ɚɰɟɬɨɧɿɬɪɢɥ (ɤɜɚɥɿɮɿɤɚɰɿʀ ɞɥɹ ȼȿɊɏ, MERCK), ɜɨɞɭ ɞɥɹ ɯɪɨɦɚɬɨɝɪɚɮɿʀ ɬɚ 
ɛɿɞɢɫɬɢɥɶɨɜɚɧɭ. ȼ ɪɨɛɨɬɿ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɪɟɚɤɬɢɜɢ ɤɜɚɥɿɮɿɤɚɰɿʀ ɧɟ ɧɢɠɱɟ ɱ.ɞ.ɚ.  

ɋɩɟɤɬɪɢ ɥɸɦɿɧɟɫɰɟɧɰɿʀ ɬɚ ɡɛɭɞɠɟɧɧɹ ɪɟєɫɬɪɭɜɚɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɩɟɤɬɪɨɮɥɭɨɪɢɦɟɬɪɚ Cary 

Eclipse “Varian” (Ⱥɜɫɬɪɚɥɿɹ) ɡ ɤɫɟɧɨɧɨɜɨɸ ɥɚɦɩɨɸ 150-W. ɋɩɟɤɬɪɢ ɩɨɝɥɢɧɚɧɧɹ ɪɟєɫɬɪɭɜɚɥɢ ɧɚ 
ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɿ UV-2401 PC “Shimadzu” (əɩɨɧɿɹ).  

ɏɪɨɦɚɬɨɝɪɚɮɭɜɚɧɧɹ ɩɪɨɜɨɞɢɥɢ ɧɚ ɪɿɞɢɧɧɨɦɭ ɯɪɨɦɚɬɨɝɪɚɮɿ Agilent 1260 Infinity 2D LC 

System (ɋШȺ) ɡ ɪɟɮɪɚɤɬɨɦɟɬɪɢɱɧɢɦ ɞɟɬɟɤɬɨɪɨɦ, ɍɎ- ɬɚ ɞɿɨɞɧɨ-ɦɚɬɪɢɱɧɢɦ ɞɟɬɟɤɬɨɪɨɦ, ɚ ɬɚɤɨɠ 
ɦɚɫ-ɫɩɟɤɬɪɨɦɟɬɪɢɱɧɢɦ ɞɟɬɟɤɬɨɪɨɦ (6530 Accurate Mass Q-TOF, Agilent Technologies, ɋШȺ, 
ɞɠɟɪɟɥɨ ɿɨɧɿɡɚɰɿʀ – ɟɥɟɤɬɪɨɫɩɪɟɣ (ESI)) 
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Ʉɭɬ ɨɛɟɪɬɚɧɧɹ ɩɥɨɳɢɧɢ ɩɨɥɹɪɢɡɚɰɿʀ ɪɨɡɱɢɧɭ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ (20±0,5) ºɋ ɜɢɡɧɚɱɚɥɢ ɧɚ 
ɩɨɥɹɪɢɦɟɬɪɿ Ɋ8000 (Kruess, ɇɿɦɟɱɱɢɧɚ). 

ɍ ɦɟɬɨɞɿ ȼȿɌШɏ ɧɚ ɥɿɧɿɸ ɫɬɚɪɬɭ ɯɪɨɦɚɬɨɝɪɚɮɿɱɧɨʀ ɩɥɚɫɬɢɧɤɢ ɪɨɡɱɢɧɢ ɧɚɧɨɫɢɥɢ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɧɚɩɿɜɚɜɬɨɦɚɬɢɱɧɨɝɨ ɚɩɥɿɤɚɬɨɪɚ Linomat 5 (ɋAMAG, Шɜɟɣɰɚɪɿɹ), ɯɪɨɦɚɬɨɝɪɚɮɿɱɧɟ 
ɪɨɡɞɿɥɟɧɧɹ ɩɪɨɜɨɞɢɥɢ ɭ ɜɟɪɬɢɤɚɥɶɧɿɣ ɤɚɦɟɪɿ (ɋAMAG, Шɜɟɣɰɚɪɿɹ) ɬɚ ɫɤɚɧɭɜɚɧɧɹ ɡɞɿɣɫɧɸɜɚɥɢ ɧɚ 
ɯɪɨɦɚɬɨɞɟɧɫɢɬɨɦɟɬɪɿ ɫɟɪɿʀ TLC SCANNER 4, ɮɿɪɦɢ CAMAG, Шɜɟɣɰɚɪɿɹ. 

ȼɢɦɿɪɸɜɚɧɧɹ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɥɿɧɿɣ ɤɚɥɿɸ (ɧɚɬɪɿɸ) ɩɪɨɜɨɞɢɥɢ ɧɚ ɚɬɨɦɧɨ-ɟɦɿɫɿɣɧɨɦɭ 
ɫɩɟɤɬɪɨɦɟɬɪɿ ɡ ɿɧɞɭɤɬɢɜɧɨ-ɡɜ’ɹɡɚɧɨɸ ɩɥɚɡɦɨɸ (ICAP 7400 DUO; Thermo Fisher Scientific Inc, 

ɋШȺ). 

Ɂɧɚɱɟɧɧɹ ɪɇ ɪɨɡɱɢɧɿɜ ɜɢɦɿɪɸɜɚɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɪɇ-ɦɟɬɪɭ Lab 850 “Schott Instruments 

GmbH” (ɇɿɦɟɱɱɢɧɚ) ɿɡ ɫɤɥɹɧɢɦ ɟɥɟɤɬɪɨɞɨɦ. 
ɍ ɬɪɟɬɶɨɦɭ ɪɨɡɞіɥі ɧɚɜɟɞɟɧɚ ɪɨɡɪɨɛɤɚ ɩɿɞɯɨɞɿɜ ɞɨ ɜɫɬɚɧɨɜɥɟɧɧɹ ɤɪɢɬɟɪɿʀɜ ɩɪɢɣɧɹɬɧɨɫɬɿ ɞɥɹ 

ɜɚɥɿɞɚɰɿʀ ɚɧɚɥɿɬɢɱɧɨʀ ɦɟɬɨɞɢɤɢ ɤɨɧɬɪɨɥɸ ɹɤɨɫɬɿ ɨɱɢɳɟɧɧɹ ɨɛɥɚɞɧɚɧɧɹ (ɬɟɨɪɟɬɢɱɧɚ ɱɚɫɬɢɧɚ). 
ȼɚɥɿɞɚɰɿɹ ɚɧɚɥɿɬɢɱɧɢɯ ɦɟɬɨɞɢɤ ɤɨɧɬɪɨɥɸ ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ ɩɪɟɩɚɪɚɬɭ ɧɚ ɨɛɥɚɞɧɚɧɧɿ ɩɿɫɥɹ 
ɩɪɨɰɟɫɭ ɨɱɢɳɟɧɧɹ ґɪɭɧɬɭєɬɶɫɹ ɧɚ ɜɫɬɚɧɨɜɥɟɧɧɿ ɜɢɦɨɝ ɞɨ ʀʀ ɧɟɜɢɡɧɚɱɟɧɨɫɬɿ. Ƚɨɥɨɜɧɨɸ ɜɿɞɦɿɧɧɿɫɬɸ 
ɤɨɧɬɪɨɥɸ ɹɤɨɫɬɿ ɥɿɤɚɪɫɶɤɢɯ ɡɚɫɨɛɿɜ ɜɿɞ ɤɨɧɬɪɨɥɸ ɹɤɨɫɬɿ ɨɱɢɳɟɧɧɹ ɮɚɪɦɨɛɥɚɞɧɚɧɧɹ є ɬɟ, ɳɨ ɞɥɹ 
ɚɧɚɥɿɡɭ Ʌɉ ɧɨɦɿɧɚɥɶɧɿ ɡɧɚɱɟɧɧɹ ɜɦɿɫɬɭ ɬɚ ɞɨɩɭɫɤɢ ɜɠɟ ɧɚɩɟɪɟɞ ɡɚɞɚɧɿ, ɳɨ ɿ ɞɨɡɜɨɥɹє ɜ ɤɿɧɰɟɜɨɦɭ 
ɩɿɞɫɭɦɤɭ ɪɨɡɪɨɛɢɬɢ ɫɬɚɧɞɚɪɬɢɡɨɜɚɧɿ ɩɿɞɯɨɞɢ ɞɨ ɜɚɥɿɞɚɰɿʀ ɬɚ ɜɫɬɚɧɨɜɢɬɢ ɫɬɚɧɞɚɪɬɧɿ ɤɪɢɬɟɪɿʀ 
ɩɪɢɣɧɹɬɧɨɫɬɿ. Ɂɚɜɞɚɧɧɹ ɤɨɧɬɪɨɥɸ ɹɤɨɫɬɿ ɨɱɢɳɟɧɧɹ ɮɚɪɦɨɛɥɚɞɧɚɧɧɹ ɡɜɨɞɢɬɶɫɹ ɞɨ ɬɨɝɨ, ɳɨɛ 
ɜɢɹɜɢɬɢ ɬɚ ɤɿɥɶɤɿɫɧɨ ɜɢɡɧɚɱɢɬɢ ɦɚɫɭ ɩɪɟɩɚɪɚɬɭ ɧɚ ɞɟɹɤɿɣ ɨɞɢɧɢɰɿ ɩɨɜɟɪɯɧɿ ɨɛɥɚɞɧɚɧɧɹ. Ɉɫɧɨɜɧɨɸ 
ɜɢɦɨɝɨɸ ɞɨ ɹɤɨɫɬɿ ɨɱɢɳɟɧɧɹ є ɜɢɦɨɝɚ ɬɨɝɨ, ɳɨɛ ɡɧɚɣɞɟɧɟ ɡɚ ɞɨɩɨɦɨɝɨɸ ɞɚɧɨʀ ɦɟɬɨɞɢɤɢ ɤɿɥɶɤɿɫɬɶ 
ɩɪɟɩɚɪɚɬɭ ɧɟ ɩɟɪɟɜɢɳɭɜɚɥɚ ɞɟɹɤɨɝɨ ɤɪɢɬɢɱɧɨɝɨ ɡɧɚɱɟɧɧɹ ɝɪɚɧɢɱɧɨ ɞɨɩɭɫɬɢɦɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ 
(ȽȾɄ, ɦɤɝ/ɦɥ), ɹɤɟ ɜ ɫɜɨɸ ɱɟɪɝɭ ɡɚɥɟɠɢɬɶ ɜɿɞ ɛɚɝɚɬɶɨɯ ɩɚɪɚɦɟɬɪɿɜ (ɜ ɬɨɦɭ ɱɢɫɥɿ ɜɿɞ ɩɥɨɳɿ ɩɨɜɟɪɯɧɿ 
ɨɛɥɚɞɧɚɧɧɹ) ɬɚ ɞɭɠɟ ɫɢɥɶɧɨ ɜɚɪɿɸєɬɶɫɹ ɜɿɞ ɩɪɟɩɚɪɚɬɭ ɞɨ ɩɪɟɩɚɪɚɬɭ. 

ɇɟɯɚɣ ɩɪɨɜɨɞɢɬɶɫɹ ɜɢɦɿɪɸɜɚɧɧɹ, ɩɪɢ ɹɤɨɦɭ ɤɨɠɧɿɣ ɤɨɧɰɟɧɬɪɚɰɿʀ ɚɧɚɥɿɬɭ xi ɫɬɚɜɢɬɶɫɹ ɭ 
ɜɿɞɩɨɜɿɞɧɿɫɬɶ ɜɿɞɝɭɤ ɞɟɬɟɤɬɨɪɚ (ɚɛɨ ɚɧɚɥɿɬɢɱɧɢɣ ɫɢɝɧɚɥ) yi. ɉɪɢ ɩɟɜɧɨɦɭ ɜɚɪɿɸɜɚɧɧɿ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɚɧɚɥɿɬɭ ɦɢ ɨɬɪɢɦɭєɦɨ ɜɿɞɩɨɜɿɞɧɟ ɜɚɪɿɸɜɚɧɧɹ ɡɧɚɱɟɧɶ ɚɧɚɥɿɬɢɱɧɨɝɨ ɫɢɝɧɚɥɭ. Ⱦɚɥɿ ɩɪɢɣɦɚєɬɶɫɹ, ɳɨ 
ɦɿɠ ɜɟɥɢɱɢɧɚɦɢ x ɬɚ y ɿɫɧɭє ɞɟɹɤɚ ɡɚɥɟɠɧɿɫɬɶ. Ɉɫɤɿɥɶɤɢ ɜ ɚɧɚɥɿɬɢɱɧɿɣ ɩɪɚɤɬɢɰɿ, ɹɤ ɩɪɚɜɢɥɨ, 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɥɿɧɿɣɧɟ ɞɟɬɟɤɬɭɜɚɧɧɹ, ɬɨ ɜɿɞɝɭɤ ɞɟɬɟɤɬɨɪɚ ɧɚɥɚɲɬɨɜɭєɬɶɫɹ ɬɚɤɢɦ ɱɢɧɨɦ, ɳɨɛ 
ɦɿɠ ɜɟɥɢɱɢɧɚɦɢ x ɬɚ y ɡɛɟɪɿɝɚɥɚɫɹ ɥɿɧɿɣɧɚ ɡɚɥɟɠɧɿɫɬɶ: xy   

(ɝɟɧɟɪɚɥɶɧɚ ɦɚɬɟɦɚɬɢɱɧɚ 
ɦɨɞɟɥɶ). Ʌɿɧɿɣɧɚ ɮɭɧɤɰɿɹ Y = a + b·x (ɥɿɧɿɹ ɪɟɝɪɟɫɿʀ) є ɜɢɛɿɪɤɨɜɨɸ ɨɰɿɧɤɨɸ ɝɟɧɟɪɚɥɶɧɨʀ 
ɦɚɬɟɦɚɬɢɱɧɨʀ ɦɨɞɟɥɿ. Ɍɨɱɧɿɫɬɶ ɥɿɧɿʀ ɪɟɝɪɟɫɿʀ ɩɪɢ ɰɶɨɦɭ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ: 

– ɡɚɥɢɲɤɨɜɢɦ ɫɬɚɧɞɚɪɬɧɢɦ ɜɿɞɯɢɥɟɧɧɹɦ se: 

  

2

2











n

xbay

s

ni

1i

ii

e
, 

1 

– ɫɬɚɧɞɚɪɬɧɢɦ ɜɿɞɯɢɥɟɧɧɹɦ sb ɞɥɹ ɨɰɿɧɤɢ ɤɭɬɨɜɨɝɨ ɤɨɟɮɿɰɿєɧɬɚ b: 

  21 x

e

b

sn

s
s


 , 2 

– ɫɬɚɧɞɚɪɬɧɢɦ ɜɿɞɯɢɥɟɧɧɹɦ sa ɞɥɹ ɨɰɿɧɤɢ ɜɿɥɶɧɨɝɨ ɱɥɟɧɚ a: 

  21
1

x

2

e
a

sn

 x n

n

s
s




 , 3 

– ɞɨɜɿɪɱɢɦ ɿɧɬɟɪɜɚɥɨɦ Δɭ ɚɧɚɥɿɬɢɱɧɨɝɨ ɫɢɝɧɚɥɭ yk, ɩɟɪɟɞɛɚɱɟɧɨɝɨ ɥɿɧɿєɸ ɪɟɝɪɟɫɿʀ, ɞɥɹ ɰɶɨɝɨ 
ɡɧɚɱɟɧɧɹ x = xk ɜɦɿɫɬɭ ɚɧɚɥɿɬɭ: 
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   
  21

1
x

2

ke

y
sn

xx n

n

s
f,Pt




 , 4 

– ɤɨɟɮɿɰɿєɧɬɨɦ ɞɟɬɟɪɦɿɧɚɰɿʀ (ɚɛɨ ɦɿɪɨɸ ɜɢɡɧɚɱɟɧɨɫɬɿ) R
2, ɩɨɤɚɡɭє ɹɤɚ ɱɚɫɬɤɚ ɜɚɪɿɚɰɿʀ 

ɚɧɚɥɿɬɢɱɧɨɝɨ ɫɢɝɧɚɥɭ ɩɨɹɫɧɸєɬɶɫɹ ɡɦɿɧɨɸ ɜɦɿɫɬɭ ɚɧɚɥɿɬɭ ɩɪɢ ɨɛɪɚɧɨʀ ɝɟɧɟɪɚɥɶɧɨʀ ɦɨɞɟɥɿ: 
 
  2

2
2

1

2
1

y

e

s

s

n

n
R 




 , ɞɟ  

 

1
1

2











n

xx

s

ni

i

i

x

 – ɫɬɚɧɞɚɪɬɧɟ ɜɿɞɯɢɥɟɧɧɹ ɞɥɹ ɞɿɚɩɚɡɨɧɭ ɜɦɿɫɬɭ ɚɧɚɥɿɬɭ, 

 

1
1

2











n

yy

s

ni

i

i

y

 – ɫɬɚɧɞɚɪɬɧɟ ɜɿɞɯɢɥɟɧɧɹ ɞɥɹ ɚɧɚɥɿɬɢɱɧɢɯ ɫɢɝɧɚɥɿɜ, 

t(P, f) – ɞɜɨɛɿɱɧɢɣ ɤɜɚɧɬɢɥɶ ɪɨɡɩɨɞɿɥɭ ɋɬɶɸɞɟɧɬɚ, ɞɥɹ ɞɨɜɿɪɱɨʀ ɣɦɨɜɿɪɧɨɫɬɿ Ɋ ɬɚ 

ɫɬɭɩɟɧɿɜ ɫɜɨɛɨɞɢ f = n – 2. 

Ɇɟɠɟɸ ɤɿɥɶɤɿɫɧɨɝɨ ɜɢɡɧɚɱɟɧɧɹ ɦɟɬɨɞɢɤɢ (ɆɄȼ, ɯLQD), ɳɨ ɪɨɡɪɚɯɨɜɭєɬɶɫɹ ɡ 
ɝɪɚɞɭɸɜɚɥɶɧɨɝɨ ɝɪɚɮɿɤɚ, ɧɚɡɢɜɚɸɬɶ ɜɟɥɢɱɢɧɭ, ɹɤɚ є ɞɟɫɹɬɢɤɪɚɬɧɢɦ ɜɿɞɧɨɲɟɧɧɹɦ ɫɬɚɧɞɚɪɬɧɨɝɨ 
ɜɿɞɯɢɥɟɧɧɹ ɨɰɿɧɤɢ ɜɿɥɶɧɨɝɨ ɱɥɟɧɚ ɝɪɚɞɭɸɜɚɥɶɧɨʀ ɡɚɥɟɠɧɨɫɬɿ ɞɨ ʀʀ ɤɭɬɨɜɨɝɨ ɤɨɟɮɿɰɿєɧɬɚ: 

b

s
x a

LQD




10
 
ɋɤɨɪɢɫɬɚɜɲɢɫɶ ɫɬɚɧɞɚɪɬɧɢɦ ɜɿɞɯɢɥɟɧɧɹɦ sa ɞɥɹ ɨɰɿɧɤɢ ɜɿɥɶɧɨɝɨ ɱɥɟɧɚ a (ɜɢɪɚɡ 3), 

ɨɬɪɢɦɚєɦɨ: 

  21
1

10

x

2

e

LQD
sn

xn

nb

s
x








 . 5 

ȼɦɿɫɬ ɚɧɚɥɿɬɭ xk, ɞɚɫɬɶ ɩɪɨɝɧɨɡ ɞɥɹ ɡɧɚɱɟɧɧɹ ɚɧɚɥɿɬɢɱɧɨɝɨ ɫɢɝɧɚɥɭ yk, ɳɨ ɥɟɠɢɬɶ ɜ 
ɿɧɬɟɪɜɚɥɿ yk = a +b·xk ± Δy, ɞɟ Δy ɜɢɡɧɚɱɚєɬɶɫɹ ɮɨɪɦɭɥɨɸ (4). Ɍɨɞɿ ɚɧɚɥɿɬɢɱɧɢɣ ɫɢɝɧɚɥ yk ɞɚɫɬɶ 
ɩɪɨɝɧɨɡ ɞɥɹ ɜɦɿɫɬɭ ɚɧɚɥɿɬɭ xk ɡ ɞɨɜɿɪɱɢɦ ɿɧɬɟɪɜɚɥɨɦ Δx: 

   
  21

1
x

2

key

x
sn

xx n

nb

s
f,Pt

b 








 . 6 

Ʉɨɦɛɿɧɚɰɿɹ ɜɢɪɚɡɿɜ (5) ɿ (6) ɞɚє ɡɚɥɟɠɧɿɫɬɶ ɧɟɜɢɡɧɚɱɟɧɨɫɬɿ ɜɦɿɫɬɭ ɚɧɚɥɿɬɭ Δx ɜɿɞ ɆɄȼ: 

     
  2

x

2

kxLQD

x
xnsn

xx nsnx
f,Pt






2

2

1

1

10
. 7 

Ɇɢ ɮɨɪɦɭɥɸєɦɨ ɜɢɦɨɝɢ ɞɨ ɆɄȼ ɧɚɫɬɭɩɧɢɦ ɱɢɧɨɦ: ɦɟɠɚ ɤɿɥɶɤɿɫɧɨɝɨ ɜɢɡɧɚɱɟɧɧɹ є 
ɞɨɫɬɚɬɧɶɨɸ ɞɥɹ ɚɧɚɥɿɡɭ ɡɚ ɞɚɧɨɸ ɦɟɬɨɞɢɤɨɸ ɬɚ ɧɟɡɧɚɱɢɦɨ ɜɩɥɢɜɚє ɧɚ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɧɹ ɩɪɨ 
ɹɤɿɫɬɶ, ɹɤɳɨ ɜɨɧɚ ɜ ɫɜɨɸ ɱɟɪɝɭ є ɧɟɡɧɚɱɧɨɸ ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ ɝɪɚɧɢɱɧɢɦ ɜɦɿɫɬɨɦ ɚɧɚɥɿɬɭ. ȼɿɞɩɨɜɿɞɧɨ 
ɞɨ ɩɪɢɧɰɢɩɭ ɧɟɡɧɚɱɭɳɨɫɬɿ, ɞɥɹ ɰɶɨɝɨ ɞɨɫɬɚɬɧɶɨ, ɳɨɛ ɆɄȼ ɧɟ ɩɟɪɟɜɢɳɭɜɚɥɚ 32% ɝɪɚɧɢɱɧɨɝɨ 
ɡɧɚɱɟɧɧɹ ɜɦɿɫɬɭ ɚɧɚɥɿɬɭ xcrit , ɬɨɛɬɨ 

  critLQD x.xmax  320  ɚɛɨ ɭ ɜɿɞɧɨɫɧɢɯ ɨɞɢɧɢɰɹɯ 

   
% % 

x

xmax
% Xmax

crit

LQD

LQD 32100   
8 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɡ ɜɢɪɚɡɿɜ (7) ɬɚ (8), ɨɬɪɢɦɚєɦɨ ɨɫɬɚɬɨɱɧɢɣ ɜɢɪɚɡ ɞɥɹ ɜɿɞɧɨɫɧɨʀ ɦɚɤɫɢɦɚɥɶɧɨ 
ɞɨɩɭɫɬɢɦɨʀ ɧɟɜɢɡɧɚɱɟɧɨɫɬɿ ɦɟɬɨɞɢɤɢ: 
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       
  2

x

2

critx

x

xnsn

xx nsn
f,Pt.% max






2

2

1

1
23 . 9 

Ⱦɚɥɿ ɧɚɦɢ ɛɭɥɢ ɜɫɬɚɧɨɜɥɟɧɿ ɜɢɪɚɡɢ ɤɪɢɬɟɪɿʀɜ ɩɪɢɣɧɹɬɧɨɫɬɿ ɞɥɹ ɜɚɥɿɞɚɰɿɣɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɥɿɧɿɣɧɨɫɬɿ: ɤɨɟɮɿɰɿєɧɬɚ ɤɨɪɟɥɹɰɿʀ; ɡɚɥɢɲɤɨɜɨɝɨ ɫɬɚɧɞɚɪɬɧɨɝɨ ɜɿɞɯɢɥɟɧɧɹ; ɜɿɥɶɧɨɝɨ ɱɥɟɧɚ ɪɿɜɧɹɧɧɹ 
ɝɪɚɞɭɸɜɚɥɶɧɨɝɨ ɝɪɚɮɿɤɚ (ɤɪɢɬɟɪɿʀ ɫɬɚɬɢɫɬɢɱɧɨʀ ɬɚ ɩɪɚɤɬɢɱɧɨʀ ɧɟɡɧɚɱɭɳɨɫɬɿ) ɬɚ ɣɨɝɨ ɤɭɬɨɜɨɝɨ 
ɤɨɟɮɿɰɿєɧɬɚ ɜ ɧɨɪɦɚɥɿɡɨɜɚɧɢɯ ɤɨɨɪɞɢɧɚɬɚɯ (ɬɚɛɥ. 1). 

Ɍɚɛɥɢɰɹ 1 

Ʉɪɢɬɟɪɿʀ ɩɪɢɣɧɹɬɧɨɫɬɿ ɞɥɹ ɜɚɥɿɞɚɰɿɣɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɥɿɧɿɣɧɨɫɬɿ 
ȼɚɥɿɞɚɰɿɣɧɚ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɋɬɚɬɢɫɬɢɱɧɢɣ 

ɤɪɢɬɟɪɿɣ 
ɉɪɚɤɬɢɱɧɢɣ ɤɪɢɬɟɪɿɣ 

Ʉɨɟɮɿɰɿєɧɬ ɤɨɪɟɥɹɰɿʀ 
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ȼɿɥɶɧɢɣ ɱɥɟɧ ɪɟɝɪɟɫɿʀ (a %) |a| < Δa = t (P, f)·Sa max| a | = max(Δa %) = 3,2· t (P, f) 

Ʉɭɬɨɜɢɣ ɤɨɟɮɿɰɿєɧɬ (b %) |1 – b| < Δb = t (P, f)·Sb  

Ɇɟɠɚ ɤɿɥɶɤɿɫɧɨɝɨ ɜɢɡɧɚɱɟɧɧɹ 
(ɆɄȼ)  

ɧɟ ɛɿɥɶɲɟ 32 % ɜɿɞ ȽȾɄ 

 

ȼɢɡɧɚɱɟɧɧɹ ɞɨɩɭɫɬɢɦɨɝɨ ɪɿɜɧɹ ɡɚɛɪɭɞɧɟɧɧɹ ɡɚ ɦɟɬɨɞɨɦ «ɧɚɣɝɿɪɲɨɝɨ ɜɢɩɚɞɤɭ» 

ɉɪɢ ɪɨɡɪɚɯɭɧɤɭ ɦɟɠɿ ɜɦɿɫɬɭ ȺɎІ ɧɚ ɨɛɥɚɞɧɚɧɧɿ ɩɿɫɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɬɚ ɨɱɢɳɟɧɧɹ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɩɿɞɯɿɞ, ɹɤɢɣ ɡɚɫɧɨɜɚɧɢɣ ɧɚ ɩɪɢɧɰɢɩɿ «ɧɚɣɝɿɪɲɨɝɨ ɜɢɩɚɞɤɭ» ɡ ɚɤɬɢɜɧɨɫɬɿ ɬɚ ɧɚ 
ɞɨɩɭɳɟɧɧɿ ɩɟɪɟɧɟɫɟɧɧɹ ɩɟɜɧɨʀ ɱɚɫɬɤɢ ɩɟɪɲɨɝɨ ȺɎІ ɭ ɧɚɫɬɭɩɧɟ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɞɨɛɨɜɢɯ ɞɨɡ. ɐɹ 
ɱɚɫɬɤɚ ɡɦɟɧɲɭєɬɶɫɹ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɬ. ɡ. ɮɚɤɬɨɪɚ ɛɟɡɩɟɤɢ (ɞɨɩɭɫɬɢɦɨʀ ɱɚɫɬɤɢ ɩɨɩɟɪɟɞɧɶɨɝɨ ȺɎІ 
ɜɿɞ ɣɨɝɨ ɬɟɪɚɩɟɜɬɢɱɧɨʀ ɞɨɡɢ ɜ ɦɚɤɫɢɦɚɥɶɧɿɣ ɞɨɛɨɜɿɣ ɞɨɡɿ ɧɚɫɬɭɩɧɨɝɨ), ɛɟɡɪɨɡɦɿɪɧɨʀ ɜɟɥɢɱɢɧɢ, 
ɹɤɢɣ є ɮɚɤɬɨɪɨɦ ɨɰɿɧɤɢ ɪɢɡɢɤɭ. Ⱦɥɹ ɩɪɟɩɚɪɚɬɿɜ ɩɟɪɨɪɚɥɶɧɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ (ɬɚɛɥɟɬɤɢ, ɤɚɩɫɭɥɢ, 
ɫɚɲɟ ɬɚ ɿɧ.) ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɡɧɚɱɟɧɧɹ ɜɿɞ 0,1% ɞɨ 1,0%. ɍ ɞɚɧɿɣ ɪɨɛɨɬɿ ɡɧɚɱɟɧɧɹ ɮɚɤɬɨɪɚ ɛɟɡɩɟɤɢ 
ɞɥɹ ɪɿɡɧɢɯ ɩɪɟɩɚɪɚɬɿɜ ɜɚɪɿɸɜɚɥɨɫɹ ɜɿɞ 0,004 % ɞɨ 1,0 %, ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɱɭɬɥɢɜɨɫɬɿ ɦɟɬɨɞɭ, ɬɚɤ 
ɳɨɛ ɡɚɛɟɡɩɟɱɢɬɢ ɜɢɤɨɧɚɧɧɹ ɜɢɦɨɝɢ ɞɨ ɆɄȼ – ɧɟ ɛɿɥɶɲɟ 32% ɜɿɞ ȽȾɄ. 

Ƚɪɚɧɢɱɧɨ ɞɨɩɭɫɬɢɦɚ ɦɚɫɚ ɩɨɩɟɪɟɞɧɶɨɝɨ ɩɪɨɞɭɤɬɭ ɜ ɦɚɤɫɢɦɚɥɶɧɿɣ ɞɨɛɨɜɿɣ ɞɨɡɿ ɧɚɫɬɭɩɧɨɝɨ, 

D (ɦɝ) ɫɤɥɚɞɟ: 
100

SFTD
D


 , ɞɟ: TD – ɬɟɪɚɩɟɜɬɢɱɧɚ ɞɨɡɚ ɩɨɩɟɪɟɞɧɶɨɝɨ ɩɪɨɞɭɤɬɭ, ɦɝ; SF – ɮɚɤɬɨɪ 

ɛɟɡɩɟɤɢ,%. Ɍɟɨɪɟɬɢɱɧɟ ɝɪɚɧɢɱɧɨ ɞɨɩɭɫɬɢɦɟ ɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɿɜ ɩɨɩɟɪɟɞɧɶɨɝɨ ɩɪɨɞɭɤɬɭ ɧɚ ɜɫɶɨɦɭ 
ɨɛɥɚɞɧɚɧɧɿ ɩɿɫɥɹ ɨɱɢɳɟɧɧɹ ET  (ɦɝ): 3
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 , ɞɟ: N1 – ɧɚɣɦɟɧɲɟ ɡɚɜɚɧɬɚɠɟɧɧɹ ɬɚɛɥɟɬɦɚɫɢ 

ɧɚɫɬɭɩɧɨɝɨ ɩɪɨɞɭɤɬɭ, ɤɝ; N2 – ɦɚɤɫɢɦɚɥɶɧɟ ɱɢɫɥɨ ɞɨɡɨɜɚɧɢɯ ɮɨɪɦ ɜ ɞɨɛɨɜɿɣ ɞɨɡɿ ɧɚɫɬɭɩɧɨɝɨ 

ɩɪɨɞɭɤɬɭ, ɲɬ; m0 – ɦɚɫɚ ɨɞɧɿєʀ ɞɨɡɨɜɚɧɨʀ ɮɨɪɦɢ ɧɚɫɬɭɩɧɨɝɨ ɩɪɨɞɭɤɬɭ, ɝ. 
Ɂ ɭɪɚɯɭɜɚɧɧɹɦ ɬɨɝɨ, ɳɨ ɧɚ ɜɫɿɣ ɩɥɨɳɿ S2, ɹɤɚ ɤɨɧɬɚɤɬɭє ɡ ɩɪɨɞɭɤɬɨɦ, ɦɚє ɡɧɚɯɨɞɢɬɢɫɶ ET ɦɝ 

ɩɨɩɟɪɟɞɧɶɨɝɨ ɩɪɨɞɭɤɬɭ, ɜ ɩɪɨɛɿ, ɜɡɹɬɨʀ ɡ ɞɿɥɹɧɤɢ ɨɛɥɚɞɧɚɧɧɹ ɡ ɩɨɜɟɪɯɧɟɸ ɩɪɨɛɨɜɿɞɛɨɪɭ ɩɥɨɳɟɸ 
S1, ɦɚє ɡɧɚɯɨɞɢɬɢɫɶ ɬɟɨɪɟɬɢɱɧɨ ɝɪɚɧɢɱɧɨ ɞɨɩɭɫɬɢɦɚ ɤɿɥɶɤɿɫɬɶ ɦɚɫɢ ɡɚɥɢɲɤɿɜ ɩɨɩɟɪɟɞɧɶɨɝɨ 
ɩɪɨɞɭɤɬɭ ɜ ɩɪɨɛɿ (ɜ ɡɦɢɜɿ ɡ ɩɥɨɳɿ S1) – ɆАɋɈ (ɦɤɝ/ɫɜɚɛ): 3
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SEМАСО T . Ƚɪɚɧɢɱɧɨ ɞɨɩɭɫɬɢɦɚ 

ɤɨɧɰɟɧɬɪɚɰɿɹ ɜɦɿɫɬɭ ɚɧɚɥɿɬɭ – ȽȾɄ (xcrit)– ɪɨɡɪɚɯɨɜɭєɬɶɫɹ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɨɛɫɹɝɭ ɪɨɡɱɢɧɧɢɤɚ, 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɨɝɨ ɞɥɹ ɜɢɥɭɱɟɧɧɹ ȺɎІ ɡɿ ɫɜɚɛɭ.  



7 

 

ɉɪɢɤɥɚɞ. 

 

Ⱦɥɹ ɜɫɬɚɧɨɜɥɟɧɧɹ ɤɪɢɬɟɪɿʀɜ ɩɪɢɣɧɹɬɧɨɫɬɿ ɜɚɥɿɞɚɰɿʀ ɚɧɚɥɿɬɢɱɧɨʀ ɦɟɬɨɞɢɤɢ 
ɤɨɧɬɪɨɥɸ ɹɤɨɫɬɿ ɨɱɢɳɟɧɧɹ ɨɛɥɚɞɧɚɧɧɹ ɬɚ ɜɢɡɧɚɱɟɧɧɹ ɞɨɩɭɫɬɢɦɨɝɨ ɪɿɜɧɹ ɡɚɛɪɭɞɧɟɧɧɹ ɡɚ ɦɟɬɨɞɨɦ 
«ɧɚɣɝɿɪɲɨɝɨ ɜɢɩɚɞɤɭ» ɪɨɡɝɥɹɧɭɬɚ ɦɟɬɨɞɢɤɚ ɜɢɡɧɚɱɟɧɧɹ ȺɎІ ɞɟɤɜɚɥɿɧɿɸ ɯɥɨɪɢɞɭ (Ⱦɏ) ɜ ɡɦɢɜɚɯ 
ɦɟɬɨɞɨɦ ȼȿɊɏ. Ɋɨɡɪɚɯɭɧɨɤ ȽȾɄ ɡɚɥɢɲɤɿɜ ɩɨɩɟɪɟɞɧɶɨɝɨ ɩɪɟɩɚɪɚɬɭ: ɞɥɹ ɮɚɤɬɢɱɧɨɝɨ ɪɨɡɪɚɯɭɧɤɭ 
ɆАɋɈ ɞɥɹ Ⱦɏ ɛɭɜ ɨɛɪɚɧɢɣ ɧɚɫɬɭɩɧɢɣ ɩɪɟɩɚɪɚɬ ɡ ɧɚɣɛɿɥɶɲɨɸ ɦɚɤɫɢɦɚɥɶɧɨɸ ɞɨɛɨɜɨɸ ɞɨɡɨɸ, 
ɹɤɢɣ ɜɢɪɨɛɥɹєɬɶɫɹ ɧɚ ɜɢɪɨɛɧɢɱɿɣ ɞɿɥɹɧɰɿ ɌȾȼ «ІɇɌȿɊɏІɆ» – ɚ ɫɚɦɟ ɌɊȺɇɄȼІɅȺɊ® Іɋ, ɬɚɛɥɟɬɤɢ 
ɩɨ 0,5 ɝ ȺɎІ, ɦɚɤɫɢɦɚɥɶɧɟ ɱɢɫɥɨ ɞɨɡɨɜɚɧɢɯ ɮɨɪɦ ɜ ɞɨɛɨɜɿɣ ɞɨɡɿ ɹɤɨɝɨ ɫɬɚɧɨɜɢɬɶ N2 = 20 ɲɬ, ɚ 

ɧɚɣɦɟɧɲɟ ɡɚɜɚɧɬɚɠɟɧɧɹ ɬɚɛɥɟɬɦɚɫɢ ɫɟɪɿʀ – N1 = 0,150 ɤɝ, ɧɨɦɿɧɚɥɶɧɚ ɦɚɫɚ ɨɞɧɿєʀ ɬɚɛɥɟɬɤɢ m0 = 

0,550 ɝ. Ɍɟɪɚɩɟɜɬɢɱɧɚ ɞɨɡɚ ɩɨɩɟɪɟɞɧɶɨɝɨ ɩɪɟɩɚɪɚɬɭ, ɳɨ ɦɿɫɬɢɬɶ Ⱦɏ, ɫɬɚɧɨɜɢɬɶ 6 ɬɚɛɥɟɬɨɤ ɡɝɿɞɧɨ ɡ 
ɿɧɫɬɪɭɤɰɿєɸ ɞɨ ɡɚɫɬɨɫɭɜɚɧɧɹ. ȼɦɿɫɬ ȺɎІ Ⱦɏ ɜ 1 ɬɚɛɥɟɬɰɿ – 0,25 ɦɝ, ɬɚɤɢɦ ɱɢɧɨɦ, ɬɟɪɚɩɟɜɬɢɱɧɚ 
ɞɨɡɚ Ⱦɏ ɞɨɪɿɜɧɸє 1,5 ɦɝ. Ɂɚɝɚɥɶɧɚ ɩɥɨɳɚ ɪɨɛɨɱɨɝɨ ɨɛɥɚɞɧɚɧɧɹ, ɹɤɚ ɤɨɧɬɚɤɬɭє ɡ ɩɪɨɞɭɤɬɨɦ, 
ɫɬɚɧɨɜɢɬɶ S2 = 8165 cɦ2. ɉɪɢ ɮɚɤɬɨɪɿ ɛɟɡɩɟɤɢ SF = 1 %, ɝɪɚɧɢɱɧɨ ɞɨɩɭɫɬɢɦɟ ɡɧɚɱɟɧɧɹ ɦɚɫɢ 
ɡɚɥɢɲɤɿɜ ɞɟɤɜɚɥɿɧɿɸ ɯɥɨɪɢɞɭ ɜ ɡɦɢɜɿ ɡ ɩɥɨɳɿ S1 = 100 cɦ2 ɫɤɥɚɞɟ ɆАɋɈ = 2,5 ɦɤɝ/ɫɜɚɛ. Ɉɫɤɿɥɶɤɢ ɡ 
ɨɞɧɨɝɨ ɫɜɚɛɭ ɜɢɥɭɱɟɧɧɹ ɚɧɚɥɿɬɭ ɩɪɨɜɨɞɹɬɶ 5,0 ɦɥ ɪɨɡɱɢɧɧɢɤɚ, ɬɨ ɝɪɚɧɢɱɧɨ ɞɨɩɭɫɬɢɦɚ 
ɤɨɧɰɟɧɬɪɚɰɿɹ (ȽȾɄ) ɜɦɿɫɬɭ ɚɧɚɥɿɬɭ ɫɤɥɚɞɚє xcrit = 0,5 ɦɤɝ/ɦɥ. 

Ɂɚ ɨɬɪɢɦɚɧɢɦɢ ɯɪɨɦɚɬɨɝɪɚɮɿɱɧɢɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ (ɪɢɫɭɧɨɤ 1) ɛɭɞɭɸɬɶ ɝɪɚɞɭɸɜɚɥɶɧɢɣ 
ɝɪɚɮɿɤ, ɜɿɞɤɥɚɞɚɸɱɢ ɩɨ ɨɫɿ ɚɛɫɰɢɫ ɡɧɚɱɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿɣ ɞɟɤɜɚɥɢɧɿɸ ɯɥɨɪɢɞɭ, ɭ ɜɿɞɫɨɬɤɚɯ ɜɿɞ 

ȽȾɄ, ɚ ɩɨ ɨɫɿ ɨɪɞɢɧɚɬ – ɧɨɪɦɚɥɿɡɨɜɚɧɿ ɡɧɚɱɟɧɧɹ ɩɥɨɳ ɩɿɤɿɜ (ɪɢɫɭɧɨɤ 2).  
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Ɋɢɫ. 1. ɏɪɨɦɚɬɨɝɪɚɦɢ ɪɨɡɱɢɧɿɜ ɞɟɤɜɚɥɿɧɿɸ 

ɯɥɨɪɢɞɭ 

Ɋɢɫ. 2. Ƚɪɚɞɭɸɜɚɥɶɧɢɣ ɝɪɚɮɿɤ ɡɚɥɟɠɧɨɫɬɿ ɩɥɨɳɿ 
ɩɿɤɭ Ⱦɏ ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ  

ɆɄȼ ɦɟɬɨɞɢɤɢ ɫɤɥɚɥɚ 0,08 ɦɤɝ/ɦɥ. ɐɹ ɤɿɥɶɤɿɫɬɶ ɫɤɥɚɞɚє 16% ɜɿɞ xcrit = 0,5 ɦɤɝ/ɦɥ ɬɚ ɧɟ 
ɩɟɪɟɜɢɳɭє ɣɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɨɩɭɫɤɭ – 0,16 ɦɤɝ/ɦɥ, ɬɨɛɬɨ 32 % ɜɿɞ ɝɪɚɧɢɱɧɨ ɞɨɩɭɫɬɢɦɨɝɨ 
ɜɦɿɫɬɭ ɚɧɚɥɿɬɭ. Ɋɟɡɭɥɶɬɚɬɢ ɡɚ ɪɨɡɪɚɯɭɧɤɨɦ ɤɪɢɬɟɪɿʀɜ ɩɪɢɣɧɹɬɧɨɫɬɿ ɥɿɧɿɣɧɨʀ ɡɚɥɟɠɧɨɫɬɿ ɞɥɹ 
ɦɟɬɨɞɢɤɢ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ ɞɟɤɜɚɥɿɧɿɸ ɯɥɨɪɢɞɭ ɜ ɡɦɢɜɚɯ ɩɿɫɥɹ ɨɱɢɳɟɧɧɹ 
ɨɛɥɚɞɧɚɧɧɹ ɧɚɜɟɞɟɧɿ ɜ ɬɚɛɥɢɰɿ 2. 

əɤ ɜɢɞɧɨ ɡ ɩɪɟɞɫɬɚɜɥɟɧɢɯ ɜ ɬɚɛɥɢɰɿ ɞɚɧɢɯ, ɜɫɿ ɩɚɪɚɦɟɬɪɢ ɥɿɧɿɣɧɨʀ ɡɚɥɟɠɧɨɫɬɿ ɩɥɨɳ ɩɿɤɿɜ 
Ⱦɏ ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿɣ, ɩɨɛɭɞɨɜɚɧɨʀ ɭ ɜɿɞɧɨɫɧɢɯ ɤɨɨɪɞɢɧɚɬɚɯ, ɜɢɬɪɢɦɭɸɬɶ ɜɫɬɚɧɨɜɥɟɧɿ ɜɢɦɨɝɢ ɞɨ 
ɜɚɥɿɞɚɰɿɣɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜ ɭɦɨɜɚɯ ɞɚɧɨʀ ɦɟɬɨɞɢɤɢ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɭ ɪɟɡɭɥɶɬɚɬɿ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɜ ɪɨɡɪɨɛɥɟɧɢɣ ɬɟɨɪɟɬɢɱɧɢɣ ɩɿɞɯɿɞ ɞɥɹ 
ɜɢɡɧɚɱɟɧɧɹ ɨɫɧɨɜɧɨʀ ɦɟɬɪɨɥɨɝɿɱɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɧɚɥɿɬɢɱɧɢɯ ɦɟɬɨɞɢɤ ɤɨɧɬɪɨɥɸ ɹɤɨɫɬɿ 
ɨɱɢɳɟɧɧɹ ɨɛɥɚɞɧɚɧɧɹ – ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨʀ ɧɟɜɢɡɧɚɱɟɧɨɫɬɿ ɪɟɡɭɥɶɬɚɬɭ ɜɢɦɿɪɸɜɚɧɧɹ. 
ȼɫɬɚɧɨɜɥɟɧɨ ɤɪɢɬɟɪɿʀ ɞɥɹ ɩɟɪɟɜɿɪɤɢ ɥɿɧɿɣɧɨɫɬɿ ɝɪɚɞɭɸɜɚɥɶɧɢɤ ɡɚɥɟɠɧɨɫɬɟɣ, ɩɪɟɰɢɡɿɣɧɨɫɬɿ ɬɚ 
ɜɿɞɬɜɨɪɸɜɚɧɨɫɬɿ ɦɟɬɨɞɢɤ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɿɜ ȺɎІ ɩɿɫɥɹ ɨɱɢɳɟɧɧɹ ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ. 
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Ɍɚɛɥɢɰɹ 2 

Ʉɪɢɬɟɪɿʀ ɩɪɢɣɧɹɬɧɨɫɬɿ ɩɚɪɚɦɟɬɪɿɜ ɝɪɚɞɭɸɜɚɧɨɝɨ ɝɪɚɮɿɤɚ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ Ⱦɏ  
ɉɚɪɚɦɟɬɪ ɥɿɧɿɣɧɨʀ 

ɡɚɥɟɠɧɨɫɬɿ 
Ɏɚɤɬɢɱɧɟ 

ɡɧɚɱɟɧɧɹ 

Ⱦɨɜɿɪɱɢɣ ɿɧɬɟɪɜɚɥ,  
Δ t (95 %, 6) = 2,4469 

ȼɢɦɨɝɚ ȼɢɫɧɨɜɨɤ 

ɤɨɟɮɿɰɿєɧɬ ɥɿɧɿɣɧɨʀ 
ɤɨɪɟɥɹɰɿʀ r 

0,99876 – 
ɧɟ ɦɟɧɲɟ 
0,99495 

ɜɿɞɩɨɜɿɞɚє 

ɤɭɬɨɜɢɣ ɤɨɟɮɿɰɿєɧɬ 
ɪɟɝɪɟɫɿʀ b 

1,0238 0,0511 b
 b 1  ɜɿɞɩɨɜɿɞɚє 

ɜɿɥɶɧɢɣ ɱɥɟɧ ɪɟɝɪɟɫɿʀ a - 3,92 3,99 a
 a   ɜɿɞɩɨɜɿɞɚє 

ɡɚɥɢɲɤɨɜɟ ɫɬɚɧɞɚɪɬɧɟ 
ɜɿɞɯɢɥɟɧɧɹ Se 

2,56 – ɧɟ ɛɿɥɶɲɟ 5,02 ɜɿɞɩɨɜɿɞɚє 

ɆɄȼ 
0,08 

ɦɤɝ/ɦɥ 
– 

ɧɟ ɛɿɥɶɲɟ 
0,16 ɦɤɝ/ɦɥ 

(32 % ɜɿɞ ȽȾɄ) 
ɜɿɞɩɨɜɿɞɚє 

 

ɍ ɱɟɬɜɟɪɬɨɦɭ ɪɨɡɞіɥі ɧɚɜɟɞɟɧɨ ɪɟɡɭɥɶɬɚɬɢ ɪɨɡɪɨɛɤɢ ɦɟɬɨɞɢɤ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ 

ɤɿɥɶɤɨɫɬɟɣ ɞɟɹɤɢɯ ȺɎІ ɜ ɡɦɢɜɚɯ ɡ ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ. ɉɪɢɝɨɬɭɜɚɧɧɹ ɜɢɩɪɨɛɨɜɭɜɚɧɢɯ 

ɪɨɡɱɢɧɿɜ, ɜɢɡɧɚɱɟɧɧɹ ɫɬɭɩɟɧɹ ɜɢɥɭɱɟɧɧɹ ɬɚ ɨɛɪɨɛɤɭ ɪɟɡɭɥɶɬɚɬɿɜ ɞɥɹ ɪɨɡɪɨɛɥɟɧɢɯ ɦɟɬɨɞɢɤ 
ɩɪɨɜɨɞɢɥɢ ɡɚ ɧɚɜɟɞɟɧɢɦɢ ɭɧɿɮɿɤɨɜɚɧɢɦ ɩɪɨɩɢɫɚɦɢ ɬɚ ɮɨɪɦɭɥɚɦɢ. Ʉɨɧɰɟɧɬɪɚɰɿʀ ɚɧɚɥɿɬɿɜ 

ɜɢɡɧɚɱɚɥɢ ɡɚ ɝɪɚɞɭɸɜɚɥɶɧɢɦɢ ɝɪɚɮɿɤɚɦɢ. 

ȼɢɩɪɨɛɨɜɭɜɚɧɢɣ ɪɨɡɱɢɧ. Ⱥɩɥɿɤɚɬɨɪ ɡɿ ɡɦɢɜɨɦ ɡ ɩɨɜɟɪɯɧɿ ɮɚɪɦɨɛɥɚɞɧɚɧɧɹ (ɩɥɨɳɚ ɡɦɢɜɭ – 

100 ɫɦ2) ɩɨɦɿɳɚɸɬɶ ɭ ɯɿɦɿɱɧɭ ɫɤɥɹɧɤɭ ɦɿɫɬɤɿɫɬɸ 25 ɦɥ, ɞɨɞɚɸɬɶ 5,0 ɦɥ ɜɿɞɩɨɜɿɞɧɨɝɨ ɪɨɡɱɢɧɧɢɤɚ 

ɬɚ ɩɪɨɜɨɞɹɬɶ ɞɟɫɨɪɛɰɿɸ ɩɪɨɬɹɝɨɦ 10 ɯɜ. ɉɪɢ ɧɟɨɛɯɿɞɧɨɫɬɿ ɪɨɡɱɢɧ ɩɪɨɛɢ ɪɨɡɛɚɜɥɹɸɬɶ ɞɨ 
ɤɨɧɰɟɧɬɪɚɰɿʀ, ɹɤɚ ɡɧɚɯɨɞɢɬɶɫɹ ɜ ɿɧɬɟɪɜɚɥɿ ɥɿɧɿɣɧɨɫɬɿ ɝɪɚɞɭɸɜɚɥɶɧɨɝɨ ɝɪɚɮɿɤɚ. 

ȼɦɿɫɬ ɚɧɚɥɿɬɭ (Х), ɜ ɦɿɤɪɨɝɪɚɦɚɯ ɜ ɡɦɢɜɿ, ɪɨɡɪɚɯɨɜɭɸɬɶ ɡɚ ɮɨɪɦɭɥɨɸ: 

k
VCХ 100
  , 

ɞɟ:  ɋ – ɤɨɧɰɟɧɬɪɚɰɿɹ ɚɧɚɥɿɬɭ, ɨɬɪɢɦɚɧɚ ɡ ɝɪɚɞɭɸɜɚɥɶɧɨɝɨ ɝɪɚɮɿɤɚ, ɜ ɦɤɝ/ɦɥ; V – ɨɛ’єɦ 
ɪɨɡɱɢɧɧɢɤɚ, ɹɤɢɣ ɜɢɤɨɪɢɫɬɜɭєɬɶɫɹ ɞɥɹ ɜɢɥɭɱɟɧɧɹ ȺɎІ ɡɿ ɫɜɚɛɭ; k – ɫɬɭɩɿɧɶ ɜɢɥɭɱɟɧɧɹ. 

ɋɬɭɩɿɧɶ ɜɢɥɭɱɟɧɧɹ. ɍ ɦɨɞɟɥɶɧɢɯ ɞɨɫɥɿɞɚɯ ɜ ɯɨɞɿ ɜɚɥɿɞɚɰɿʀ ɦɟɬɨɞɢɤɢ ɪɨɛɢɥɢ ɡɦɢɜɢ ɫɜɚɛɨɦ, 
ɡɦɨɱɟɧɢɦ ɜɿɞɩɨɜɿɞɧɢɦ ɪɨɡɱɢɧɧɢɤɨɦ, ɡ ɩɨɜɟɪɯɧɿ (100,0 ɫɦ2), ɧɚ ɹɤɭ ɲɬɭɱɧɨ ɧɚɧɨɫɢɥɢ ɪɨɡɱɢɧɢ 

ɚɧɚɥɿɬɭ ɜɿɞɨɦɢɯ ɤɨɧɰɟɧɬɪɚɰɿɣ ɬɚ ɜɢɫɭɲɭɜɚɥɢ, ɞɚɥɿ ɩɪɨɜɨɞɢɥɢ ɜɢɥɭɱɟɧɧɹ ɜɿɞɩɨɜɿɞɧɢɦ ɨɛ’єɦɨɦ 
ɪɨɡɱɢɧɧɢɤɚ ɩɪɨɬɹɝɨɦ 10 ɯɜ (ɨɬɪɢɦɭɜɚɥɢ ɪɨɡɱɢɧɢ ɞɟɤɿɥɶɤɨɯ ɤɨɧɰɟɧɬɪɚɰɿɣ, ɹɤɿ ɡɧɚɯɨɞɹɬɶɫɹ ɜ 
ɿɧɬɟɪɜɚɥɿ ɥɿɧɿɣɧɨɫɬɿ ɝɪɚɞɭɸɜɚɥɶɧɨɝɨ ɝɪɚɮɿɤɚ). Ⱦɚɥɿ ɜɢɡɧɚɱɚɥɢ ɜɦɿɫɬ ɚɧɚɥɿɬɭ. ɋɬɭɩɿɧɶ ɜɢɥɭɱɟɧɧɹ 

ɚɧɚɥɿɬɭ (k, %) ɪɨɡɪɚɯɨɜɭɸɬɶ ɡɚ ɮɨɪɦɭɥɨɸ: 
 

100  =k 
ɪечɨɜиɧи ɤіɥьɤіɫɬь ɧɚɧеɫеɧɚ
ɪечɨɜиɧи ɤіɥьɤіɫɬь ɚɜɫɬɚɧɨɜɥеɧ

 
Ɉɩɬɢɱɧɿ ɦɟɬɨɞɢ ɚɧɚɥɿɡɭ 

ɋɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢɱɧɟ ɜɢɡɧɚɱɟɧɧɹ. Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɬɢɥɨɪɨɧɭ, L-5-ɝɿɞɪɨɤɫɢɬɪɢɩɬɨɮɚɧɭ, 
ɤɨɥɚɝɟɧɭ, ɛɟɧɡɨɛɿɬɚɥɭ ɜ ɡɦɢɜɚɯ ɩɿɫɥɹ ɨɱɢɳɟɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɪɨɡɪɨɛɥɟɧɿ ɧɨɜɿ 
ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢɱɧɿ ɦɟɬɨɞɢɤɢ. Ɇɟɬɨɞɢɤɢ ɡɚɫɧɨɜɚɧɿ ɧɚ ɜɢɦɿɪɸɜɚɧɧɿ ɫɜɿɬɥɨɩɨɝɥɢɧɚɧɧɹ ɪɨɡɱɢɧɿɜ 

ɞɚɧɢɯ ȺɎІ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ʀɯ ɤɨɧɰɟɧɬɪɚɰɿɣ. 

ȼɢɡɧɚɱɟɧɧɹ ɤɨɥɚɝɟɧɭ ɡɚɩɪɨɩɚɧɨɜɚɧɨ ɩɪɨɜɨɞɢɬɢ ɤɨɥɨɪɢɦɟɬɪɢɱɧɢɦ ɦɟɬɨɞɨɦ Ʌɨɭɪɿ. ɍ 
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ɥɭɠɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɿɨɧɢ Cu2+ ɭɬɜɨɪɸɸɬɶ ɤɨɦɩɥɟɤɫ ɡ ɩɟɩɬɢɞɧɢɦɢ ɡɜ'ɹɡɤɚɦɢ, ɩɟɪɟɯɨɞɹɱɢ ɜ Cu+. 

Ɉɞɧɨɜɚɥɟɧɬɧɿ ɿɨɧɢ ɦɿɞɿ ɪɟɚɝɭɸɬɶ ɡ ɪɟɚɤɬɢɜɨɦ Ɏɨɥɿɧɚ, ɭɬɜɨɪɸɸɱɢ ɧɟɫɬɚɛɿɥɶɧɢɣ ɩɪɨɞɭɤɬ, ɳɨ 
ɩɟɪɟɯɨɞɢɬɶ ɭ ɦɨɥɿɛɞɟɧɨɜɭ ɫɢɧɶ ɡ ɦɚɤɫɢɦɭɦɨɦ ɚɞɫɨɪɛɰɿʀ ɩɪɢ 750 ɧɦ. Ɂɛɿɥɶɲɟɧɧɹ ɚɞɫɨɪɛɰɿʀ ɩɪɢ  
750 ɧɦ ɩɪɨɩɨɪɰɿɣɧɨ ɤɨɧɰɟɧɬɪɚɰɿʀ ɛɿɥɤɚ. Ɇɟɬɨɞ ɞɭɠɟ ɱɭɬɥɢɜɢɣ ɞɨ ɧɚɹɜɧɨɫɬɿ ɜ ɪɨɡɱɢɧɿ ɫɬɨɪɨɧɧɿɯ 
ɜɿɞɧɨɜɥɸɜɚɱɟɣ. ȼɫɬɜɧɨɜɥɟɧɨ, ɳɨ ɤɨɦɩɨɧɟɧɬɢ ɩɥɚɰɟɛɨ ɧɟ ɡɚɜɚɠɚɸɬɶ ɜɢɡɧɚɱɟɧɧɸ ɛɿɥɤɭ. 

ȼɢɡɧɚɱɟɧɧɹ ɬɢɥɨɪɨɧɭ, L-5-ɝɿɞɪɨɤɫɢɬɪɢɩɬɨɮɚɧɭ, ɛɟɧɡɨɛɿɬɚɥɭ ɩɪɨɜɨɞɢɥɢ ɜ ɍɎ-ɨɛɥɚɫɬɿ 
ɫɩɟɤɬɪɭ. 

Ⱦɥɹ ɩɪɢɤɥɚɞɭ ɧɚ ɪɢɫɭɧɤɭ 3 ɩɪɟɞɫɬɚɜɥɟɧɿ ɫɩɟɤɬɪɢ ɩɨɝɥɢɧɚɧɧɹ ɬɢɥɨɪɨɧɭ ɡ ɦɚɤɫɢɦɭɦɨɦ ɡɚ 
ɞɨɜɠɢɧɢ ɯɜɢɥɿ 270 ɧɦ (ɚ) ɬɚ ɝɪɚɞɭɸɜɚɥɶɧɢɣ ɝɪɚɮɿɤ (ɛ) ɜ ɿɧɬɟɪɜɚɥɿ ɤɨɧɰɟɧɬɪɚɰɿɣ 0,1 – 5,0 ɦɤɝ/ɦɥ. 
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Y = A + B * X

Parameter Value Error

------------------------------------------------------------

A 0,00147 0,00222

B 0,1467 0,00102

------------------------------------------------------------

R SD N P

------------------------------------------------------------

0,99988 0,00439 7 <0.0001

А

Кɨɧцеɧɬɪɚціɹ ɬɢɥɨɪɨɧɭ, ɦɤг/ɦɥ

ɛ)

 
Ɋɢɫ. 3. ɋɩɟɤɬɪɢ ɩɨɝɥɢɧɚɧɧɹ ɪɨɡɱɢɧɿɜ ɬɢɥɨɪɨɧɭ (ɚ) ɬɚ ɝɪɚɞɭɸɜɚɥɶɧɢɣ ɝɪɚɮɿɤ (ɛ) ɞɥɹ ɣɨɝɨ ɜɢɡɧɚɱɟɧɧɹ 
 

Ʌɸɦɿɧɟɫɰɟɧɬɧɟ ɜɢɡɧɚɱɟɧɧɹ. Ⱦɥɹ ɥɸɦɿɧɟɫɰɟɧɬɧɨɝɨ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ ȺɎІ 
(ɪɨɡɭɜɚɫɬɚɬɢɧɭ ɤɚɥɶɰɿɸ, ɮɥɭɩɿɪɬɢɧɭ ɦɚɥɟɚɬɭ, ɚɛɿɪɚɬɟɪɨɧɭ ɚɰɟɬɚɬɭ, ɪɢɜɚɫɬɢɝɦɿɧɭ ɝɿɞɪɨɬɚɪɬɪɚɬɭ) ɧɚ 
ɩɨɜɟɪɯɧɹɯ ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɜɢɜɱɟɧɨ ɜɩɥɢɜ ɧɚ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɥɸɦɿɧɟɫɰɟɧɰɿʀ ɪɿɡɧɢɯ 
ɪɨɡɱɢɧɧɢɤɿɜ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɦɚɤɫɢɦɚɥɶɧɚ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɥɸɦɿɧɟɫɰɟɧɰɿʀ ɪɨɡɭɜɚɫɬɚɬɢɧɭ ɤɚɥɶɰɿɸ 

ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɭ ɦɟɬɚɧɨɥɿ, ɮɥɭɩɿɪɬɢɧɭ ɦɚɥɟɚɬɭ – ɭ 0,1 Ɇ ɪɨɡɱɢɧɿ ɯɥɨɪɢɫɬɨɜɨɞɧɟɜɨʀ ɤɢɫɥɨɬɢ  
(ɪɢɫ. 4, ɚ), ɚɛɿɪɚɬɟɪɨɧɭ ɚɰɟɬɚɬɭ – ɭ ɟɬɚɧɨɥɿ. 

Ⱦɥɹ ɮɥɭɩɿɪɬɢɧɭ ɦɚɥɟɚɬɭ (ɎɆ) ɿɡ ɡɛɿɥɶɲɟɧɧɹɦ pH ɜ ɚɰɟɬɚɬɧɨ-ɚɦɿɚɱɧɨɦɭ ɛɭɮɟɪɧɨɦɭ ɪɨɡɱɢɧɿ 
ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɡɦɟɧɲɟɧɧɹ ɜɥɚɫɧɨʀ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɥɸɦɿɧɟɫɰɟɧɰɿʀ ɎɆ (ɜ ~ 3 ɪɚɡɢ) (ɪɢɫ. 4, ɛ). Ⱦɥɹ 
ɩɨɞɚɥɶɲɢɯ ɞɨɫɥɿɞɠɟɧɶ ɜɢɛɪɚɧɨ ɪɨɡɱɢɧɟɧɧɹ ɫɭɛɫɬɚɧɰɿʀ ɜ 0,1 Ɇ ɪɨɡɱɢɧɿ ɯɥɨɪɢɫɬɨɜɨɞɧɟɜɨʀ ɤɢɫɥɨɬɢ, 

ɬɚɤ ɹɤ ɜ ɰɶɨɦɭ ɜɢɩɚɞɤɭ Iɥɸɦ ɪɨɡɱɢɧɭ ɎɆ ɦɚɤɫɢɦɚɥɶɧɚ. 

Ⱦɥɹ ɩɪɢɤɥɚɞɭ ɧɚ ɪɢɫ. 5 ɩɪɟɞɫɬɚɜɥɟɧɿ ɫɩɟɤɬɪɢ ɜɥɚɫɧɨʀ ɥɸɦɿɧɟɫɰɟɧɰɿʀ ɪɨɡɱɢɧɿɜ ɎɆ (ɚ) ɬɚ 

ɝɪɚɞɭɸɜɚɥɶɧɢɣ ɝɪɚɮɿɤ (ɛ) ɞɥɹ ɣɨɝɨ ɥɸɦɿɧɟɫɰɟɧɬɧɨɝɨ ɜɢɡɧɚɱɟɧɧɹ. 
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Ɋɢɫ. 4. ȼɩɥɢɜ ɨɪɝɚɧɿɱɧɢɯ ɪɨɡɱɢɧɧɢɤɿɜ ɧɚ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɥɸɦɿɧɟɫɰɟɧɰɿʀ ɪɨɡɱɢɧɭ ɎɆ (ɋɎɆ=0,1 ɦɤɝ/ɦɥ; 

λɡɛɭɞ = 345 ɧɦ; ɳɿɥɢɧɢ 10-10; ɩɨɫɢɥɟɧɧɹ 600) ɬɚ ɡɚɥɟɠɧɿɫɬɶ Iɥɸɦ ɎɆ (ɛ) ɜɿɞ ɪɇ (λɟɦ=427 ɧɦ) 
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Y = A + B * X

Parameter Value Error

------------------------------------------------------------

A 8,89396 6,63259

B 1954,25327 30,16685

------------------------------------------------------------

R SD N P

------------------------------------------------------------

0,99905 13,75291 10 <0.0001

 
Ɋɢɫ. 5. ɋɩɟɤɬɪɢ ɜɥɚɫɧɨʀ ɥɸɦɿɧɟɫɰɟɧɰɿʀ ɪɨɡɱɢɧɿɜ ɎɆ (ɚ) (ɳɿɥɢɧɢ 10-10) (λɡɛɭɞ=345 ɧɦ; ɩɨɫɢɥɟɧɧɹ 600) 

ɬɚ ɝɪɚɞɭɸɜɚɥɶɧɢɣ ɝɪɚɮɿɤ (ɛ) ɞɥɹ ɣɨɝɨ ɥɸɦɿɧɟɫɰɟɧɬɧɨɝɨ ɜɢɡɧɚɱɟɧɧɹ 
 
 

ɉɨɥɹɪɢɦɟɬɪɢɱɧɟ ɜɢɡɧɚɱɟɧɧɹ. 

Ɋɨɡɪɨɛɥɟɧɨ ɬɚ ɜɚɥɿɞɨɜɚɧɨ ɦɟɬɨɞɢɤɭ 
ɩɨɥɹɪɢɦɟɬɪɢɱɧɨɝɨ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ 

ɤɿɥɶɤɨɫɬɟɣ ȺɎІ ɝɥɸɤɨɡɢ ɧɚ ɩɨɜɟɪɯɧɹɯ 
ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɩɪɢ 
ɜɢɪɨɛɧɢɰɬɜɿ ɥɿɤɚɪɫɶɤɨɝɨ ɩɪɟɩɚɪɚɬɭ 
ɊȿȽІɋɈɅ, ɩɨɪɨɲɨɤ ɞɥɹ ɨɪɚɥɶɧɨɝɨ ɪɨɡɱɢɧɭ 
ɩɨ 18,9 ɝ ɭ ɫɚɲɟ. ȼɫɬɚɧɨɜɥɟɧɚ ɥɿɧɿɣɧɚ 
ɡɚɥɟɠɧɿɫɬɶ ɤɭɬɚ ɨɛɟɪɬɚɧɧɹ ɜɿɞ ɜɦɿɫɬɭ 
ɝɥɸɤɨɡɢ (ɪɢɫ. 6) ɞɥɹ ʀʀ ɤɿɥɶɤɿɫɧɨɝɨ 
ɜɢɡɧɚɱɟɧɧɹ. Ƚɪɚɞɭɸɜɚɥɶɧɢɣ ɝɪɚɮɿɤ ɥɿɧɿɣɧɢɣ 
ɜ ɞɿɚɩɚɡɨɧɿ ɤɨɧɰɟɧɬɪɚɰɿɣ ɝɥɸɤɨɡɢ  

0,5 – 12,0 ɦɝ/ɦɥ.  

0 2 4 6 8 10 12
0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

Y = A + B * X

Parameter Value Error

------------------------------------------------------------

A -3,55044E-4 0,00434

B 0,05085 5,3026E-4

------------------------------------------------------------

R SD N P

------------------------------------------------------------

0,99967 0,00621 8 <0.0001
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Ɋɢɫ. 6. Ʌɿɧɿɣɧɚ ɡɚɥɟɠɧɿɫɬɶ ɤɭɬɚ ɨɛɟɪɬɚɧɧɹ ɜɿɞ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɝɥɸɤɨɡɢ 

 

Аɬɨɦɧɨ-ɟɦɿɫɿɣɧɟ ɜɢɡɧɚɱɟɧɧɹ ɡ ɿɧɞɭɤɬɢɜɧɨ-ɡɜ’ɹɡɚɧɨɸ ɩɥɚɡɦɨɸ. ȼɩɟɪɲɟ ɡɚɫɬɨɫɨɜɚɧɨ Ⱥȿɋ-ІɁɉ 

ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɦɿɤɪɨɤɿɥɶɤɨɫɬɟɣ ɤɚɥɿɸ ɬɚ ɧɚɬɪɿɸ ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɛɚɝɚɬɨɤɨɦɩɨɧɟɧɬɧɨɝɨ ɡɚɫɨɛɭ 
ɊȿȽІɋɈɅ® ɇȿɈ (ɫɚɲɟ), ɹɤɢɣ ɦɿɫɬɢɬɶ ɧɚɬɪɿɸ ɯɥɨɪɢɞ, ɤɚɥɿɸ ɯɥɨɪɢɞ, ɧɚɬɪɿɸ ɰɢɬɪɚɬ. ȼɢɦɿɪɸɸɬɶ 
ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɟɦɿɫɿʀ (ɪɢɫ. 7) ɧɚ ɚɬɨɦɧɨ-ɟɦɿɫɿɣɧɨɦɭ ɫɩɟɤɬɪɨɦɟɬɪɿ ɡ ɿɧɞɭɤɬɢɜɧɨ-ɡɜ’ɹɡɚɧɨɸ ɩɥɚɡɦɨɸ, 
ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɧɚɫɬɭɩɧɿ ɩɚɪɚɦɟɬɪɢ: ɚɧɚɥɿɬɢɱɧɚ ɥɿɧɿɹ Ʉ – 766,490 ɧɦ; ɚɧɚɥɿɬɢɱɧɚ ɥɿɧɿɹ Na – 

818,326 ɧɦ; ɪɟɠɢɦ ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɩɥɚɡɦɢ – ɚɤɫɿɚɥɶɧɢɣ; ɩɨɬɭɠɧɿɫɬɶ ɩɥɚɡɦɢ – 1150 ȼɬ; ɱɚɫ 
ɿɧɬɟɝɪɭɜɚɧɧɹ ɫɢɝɧɚɥɭ – 60 ɫ; ɞɨɩɨɦɿɠɧɢɣ ɩɨɬɿɤ ɚɪɝɨɧɭ – 0,5 ɥ/ɯɜ. 
ɚ) ɛ) 

Ɋɢɫ. 7. ɋɩɟɤɬɪɢ ɟɦɿɫɿʀ ɪɨɡɱɢɧɿɜ ɩɨɪɿɜɧɹɧɧɹ, ɨɞɟɪɠɚɧɢɯ ɩɪɢ ɜɢɡɧɚɱɟɧɧɿ ɤɚɥɿɸ (ɚ) ɬɚ ɧɚɬɪɿɸ (ɛ) 
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ȼɫɬɚɧɨɜɥɟɧɚ ɥɿɧɿɣɧɚ ɡɚɥɟɠɧɿɫɬɶ ɟɦɿɫɿʀ ɪɨɡɱɢɧɿɜ ɤɚɥɿɸ ɬɚ ɧɚɬɪɿɸ ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ ɜ ɿɧɬɟɪɜɚɥɿ 
50 – 5000 ɦɤɝ/ɥ). 

ɏɪɨɦɚɬɨɝɪɚɮɿɱɧɿ ɦɟɬɨɞɢ ɚɧɚɥɿɡɭ 

ȼȿɊХ- ɜɢɡɧɚɱɟɧɧɹ. ȼ ɪɨɛɨɬɿ ɜɢɤɨɪɢɫɬɚɧɚ ɜɢɫɨɤɨɟɮɟɤɬɢɜɧɚ ɪɿɞɢɧɧɚ ɯɪɨɦɚɬɨɝɪɚɮɿɹ ɡ ɪɿɡɧɢɦɢ 
ɞɟɬɟɤɬɨɪɚɦɢ – ɍɎ- , ɪɟɮɪɚɤɬɨɦɟɬɪɢɱɧɢɦ ɬɚ ɦɚɫ-ɫɩɟɤɬɪɚɥɶɧɢɦ. ɉɪɨɜɟɞɟɧɨ ɨɩɬɢɦɿɡɚɰɿɸ ɭɦɨɜ 
ɚɧɚɥɿɡɭ (ɬɢɩ ɫɨɪɛɟɧɬɭ, ɝɟɨɦɟɬɪɿɹ ɤɨɥɨɧɤɢ, ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɥɨɧɤɢ, ɫɤɥɚɞ ɟɥɸєɧɬɭ, ɞɿɚɩɚɡɨɧ 
ɤɨɧɰɟɧɬɪɚɰɿɣ ɨɪɝɚɧɿɱɧɨɝɨ ɦɨɞɢɮɿɤɚɬɨɪɚ ɭ ɪɭɯɨɦɿɣ ɮɚɡɿ, ɞɨɜɠɢɧɚ ɯɜɢɥɿ ɬɚ ɿɧɲɿ) ɬɚ ɡɚɩɪɨɩɨɧɨɜɚɧɿ 
ɧɨɜɿ ɦɟɬɨɞɢɤɢ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɿɜ ɫɢɥɞɟɧɚɮɿɥɭ ɰɢɬɪɚɬɭ, ɮɟɧɫɩɿɪɢɞɭ ɬɚ ɤɥɨɧɿɞɢɧɭ ɝɿɞɪɨɯɥɨɪɢɞɿɜ, 

ɥɟɜɚɧɚ, ɪɨɡɭɜɚɫɬɚɬɢɧɭ ɤɚɥɶɰɿɸ, ɪɢɜɚɫɬɢɝɦɿɧɭ ɝɿɞɪɨɬɚɪɬɪɚɬɭ, ɞɚɤɥɚɬɚɫɜɿɪɭ ɞɢɝɿɞɪɨɯɥɨɪɢɞɭ, 
ɮɟɧɿɛɭɬɭ ɦɟɬɨɞɨɦ ȼȿɊɏ.  

Ⱦɥɹ ɩɪɢɤɥɚɞɭ ɧɚɜɟɞɟɧɨ ɭɦɨɜɢ ɯɪɨɦɚɬɨɝɪɚɮɭɜɚɧɧɹ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɪɨɡɭɜɚɫɬɚɬɢɧɭ  
ɤɚɥɶɰɿɸ (ɊɄ): ɪɿɞɢɧɧɢɣ ɯɪɨɦɚɬɨɝɪɚɮ ɫ ɍɎ-ɞɟɬɟɤɬɨɪɨɦ; ɤɨɥɨɧɤɚ ɡ ɧɟɪɠɚɜɿɸɱɨʀ ɫɬɚɥɿ ɪɨɡɦɿɪɨɦ  
0,15 ɦ ɯ 4,6 ɦɦ, ɡɚɩɨɜɧɟɧɚ ɫɢɥɿɤɚɝɟɥɟɦ ɨɤɬɚɞɟɰɢɥɫɢɥɿɥɶɧɢɦ ɞɥɹ ɯɪɨɦɚɬɨɝɪɚɮɿʀ ɬɢɩɭ Zorbax Eclipse 

XDB-C18 ɫ ɪɨɡɦɿɪɨɦ ɱɚɫɬɨɤ 5 ɦɤɦ; ɪɭɯɨɦɚ ɮɚɡɚ: 0,2 % (ɨɛ/ɨɛ) ɪɨɡɱɢɧ ɤɢɫɥɨɬɢ ɨɰɬɨɜɨʀ : 

ɚɰɟɬɨɧɿɬɪɢɥ (50:50); ɲɜɢɞɤɿɫɬɶ ɪɭɯɨɦɨʀ ɮɚɡɢ: 1,0 ɦɥ/ɯɜ; ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɥɨɧɤɢ: 25 °ɋ; ɬɟɦɩɟɪɚɬɭɪɚ 
ɚɜɬɨɫɚɦɩɥɟɪɚ: 4 °ɋ; ɱɚɫ ɯɪɨɦɚɬɨɝɪɚɮɭɜɚɧɧɹ: 6 ɯɜ; ɞɟɬɟɤɬɭɜɚɧɧɹ ɡɚ ɞɨɜɠɢɧɢ ɯɜɢɥɿ: 248 ɧɦ; ɨɛ’єɦ 
ɿɧɠɟɤɰɿʀ: 100 ɦɤɥ; ɱɚɫ ɭɬɪɢɦɭɜɚɧɧɹ ɪɨɡɭɜɚɫɬɚɬɢɧɭ: 3,0 ɯɜ. Ƚɪɚɞɭɸɜɚɥɶɧɢɣ ɝɪɚɮɿɤ ɥɿɧɿɣɧɢɣ ɜ 
ɿɧɬɟɪɜɚɥɿ ɤɨɧɰɟɧɬɪɚɰɿɣ ɊɄ 0,01 – 1,0 ɦɤɝ/ɦɥ. 

 

Ɍɚɤɨɠ ɪɨɡɪɨɛɥɟɧɚ ɦɟɬɨɞɢɤɚ ɥɸɦɿɧɟɫɰɟɧɬɧɨɝɨ ɜɢɡɧɚɱɟɧɧɹ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɡɿ ɡɛɿɥɶɲɟɧɧɹɦ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɦɟɬɚɧɨɥɶɧɨɝɨ ɪɨɡɱɢɧɭ ɪɨɡɭɜɚɫɬɚɬɢɧɭ ɤɚɥɶɰɿɸ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɡɛɿɥɶɲɟɧɧɹ 
ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɣɨɝɨ ɜɥɚɫɧɨʀ ɥɸɦɿɧɟɫɰɟɧɰɿʀ. Ʉɨɧɰɟɧɬɪɚɰɿɣɧɢɣ ɞɿɚɩɚɡɨɧ ɦɟɬɨɞɢɤɢ –  

0,1 – 10,0 ɦɤɝ/ɦɥ. Ȼɭɥɨ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɤɿɥɶɤɿɫɧɢɣ ɜɢɬɹɝ ɪɨɡɭɜɚɫɬɚɬɢɧɭ ɤɚɥɶɰɿɸ ɜ ɤɿɧɰɟɜɢɣ ɪɨɡɱɢɧ 
ɫɬɚɧɨɜɢɬɶ 93,2% – 97,1% (ȼȿɊɏ) ɬɚ 90,9% – 95,6% (ɥɸɦɿɧɟɫɰɟɧɰɿɹ) (ɬɚɛɥ. 3). 

Ɍɚɛɥɢɰɹ 3 

ɉɨɪɿɜɧɹɧɧɹ ɫɬɭɩɟɧɿɜ ɜɢɥɭɱɟɧɧɹ ɊɄ, ɨɞɟɪɠɚɧɢɯ ɡɚ ȼȿɊɏ ɬɚ ɥɸɦɿɧɟɫɰɟɧɬɧɢɦ ɦɟɬɨɞɚɦɢ 

№ 
ɩɪɨɛɢ 

ɋɬɭɩɿɧɶ ɜɢɥɭɱɟɧɧɹ ɪɨɡɭɜɚɫɬɚɬɢɧɭ ɤɚɥɶɰɿɸ k,% ɉɨɪɿɜɧɹɧɧɹ ɦɟɬɨɞɿɜ 
ȼȿɊɏ Ʌɸɦɿɧɟɫɰɟɧɰɿɹ 

2
min

2
max

S

S
Fех   Fɬɚɛɥ(95 %, 4, 4) Ɂɧɚɣɞɟɧɨ kɫɪ±Δk Sr, % Ɂɧɚɣɞɟɧɨ kɫɪ±Δk Sr, % 

1 93,25 

95,55
±1,92 

1,62 

90,94 

93,40
±2,27 

1,96 1,396 6,388 
2 95,30 95,62 
3 96,81 92,54 
4 97,14 93,23 
5 95,23 94,67 

 

Ⱦɥɹ ɩɨɪɿɜɧɹɧɧɹ ɞɜɨɯ ɦɟɬɨɞɿɜ ɡɚɫɬɨɫɭɜɚɥɢ ɫɬɚɬɢɫɬɢɱɧɢɣ ɤɪɢɬɟɪɿɣ 

F-ɪɨɡɩɨɞɿɥɭ. ɇɚ ɩɿɞɫɬɚɜɿ ɬɨɝɨ, ɳɨ ɬɚɛɥеɤɫF F
 

ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ, ɳɨ ɪɨɡɛɿɠɧɿɫɬɶ ɦɿɠ 
ɞɢɫɩɟɪɫɿɹɦɢ ɞɥɹ ɞɜɨɯ ɧɚɛɨɪɿɜ ɞɚɧɢɯ ɦɨɠɧɚ ɜɢɡɧɚɬɢ ɫɬɚɬɢɫɬɢɱɧɨ ɧɟɡɧɚɱɭɳɢɦ ɡ ɿɦɨɜɿɪɧɿɫɬɸ 95%.  

Ɉɬɪɢɦɚɧɿ ɞɚɧɿ ɜɤɚɡɭɸɬɶ ɧɚ ɡɚɞɨɜɿɥɶɧɭ ɡɛɿɠɧɿɫɬɶ ɪɟɡɭɥɶɬɚɬɿɜ, ɨɬɪɢɦɚɧɢɯ ɞɜɨɦɚ ɪɿɡɧɢɦɢ 
ɦɟɬɨɞɚɦɢ. ɉɟɪɟɜɚɝɨɸ ɥɸɦɿɧɟɫɰɟɧɬɧɨɝɨ ɦɟɬɨɞɭ є ɩɪɨɫɬɨɬɚ ɜɢɤɨɧɚɧɧɹ ɚɧɚɥɿɡɭ ɬɚ ɧɟɜɟɥɢɤɚ ɜɢɬɪɚɬɚ 
ɪɟɚɝɟɧɬɿɜ, ɨɞɧɚɤ, ȼȿɊɏ ɦɟɬɨɞ ɞɨɡɜɨɥɹє ɨɬɪɢɦɭɜɚɬɢ ɛɿɥɶɲ ɧɢɡɶɤɭ ɦɟɠɭ ɜɢɹɜɥɟɧɧɹ (ɧɚ ɩɨɪɹɞɨɤ 
ɜɟɥɢɱɢɧɢ). 

Ⱦɥɹ ɪɨɡɪɨɛɥɟɧɢɯ ɦɟɬɨɞɢɤ ɜɫɬɚɧɨɜɥɟɧɿ ɩɨɤɚɡɧɢɤɢ ɩɪɢɞɚɬɧɨɫɬɿ ɯɪɨɦɚɬɨɝɪɚɮɿɱɧɢɯ ɫɢɫɬɟɦ 
ɩɪɢ ɜɢɡɧɚɱɟɧɧɿ ɜɢɜɱɟɧɢɯ ɩɪɟɩɚɪɚɬɿɜ (ɮɚɤɬɨɪ ɫɢɦɟɬɪɿʀ ɩɿɤɭ, ɱɢɫɥɨ ɬɟɨɪɟɬɢɱɧɢɯ ɬɚɪɿɥɨɤ, ɜɿɞɧɨɫɧɟ 
ɫɬɚɧɞɚɪɬɧɟ ɜɿɞɯɢɥɟɧɧɹ ɱɚɫɭ ɭɬɪɢɦɭɜɚɧɧɹ ɬɚ ɩɥɨɳɿ ɩɿɤɭ). Ɉɰɿɧɤɚ ɤɥɸɱɨɜɢɯ ɩɨɤɚɡɧɢɤɿɜ ɩɪɢɞɚɬɧɨɫɬɿ 
ɯɪɨɦɚɬɨɝɪɚɮɿɱɧɨʀ ɫɢɫɬɟɦɢ ɜɢɹɜɢɥɚ ɩɟɪɫɩɟɤɬɢɜɭ ʀɯ ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɥɹ ɤɨɧɬɪɨɥɸ ɡɚɥɢɲɤɨɜɢɯ 
ɤɿɥɶɤɨɫɬɟɣ ȺɎІ ɜ ɡɦɢɜɚɯ ɡ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ. 
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ɇɚ ɜɿɞɦɿɧɭ ɜɿɞ ɜɿɞɨɦɨɝɨ ɫɩɨɫɨɛɭ ɜɢɡɧɚɱɟɧɧɹ ɚɦɿɧɨɤɢɫɥɨɬ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɟɬɨɞɭ ȼȿɊɏ ɡ 
ɩɨɩɟɪɟɞɧɶɨɸ ɩɪɨɰɟɞɭɪɨɸ ʀɯ ɩɪɟɞɤɨɥɨɧɨɱɧɨʀ ɞɟɪɢɜɚɬɢɡɚɰɿʀ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɨ-ɮɬɚɥɟɜɨɝɨ 
ɚɥɶɞɟɝɿɞɭ ɜ ɹɤɨɫɬɿ ɞɟɪɢɜɚɬɢɡɭɸɱɨɝɨ ɚɝɟɧɬɭ, ɹɤɢɣ ɩɨɬɪɟɛɭє ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɪɭɝɨɝɨ ɤɨɦɩɨɧɟɧɬɭ – 

ɫɭɥɶɮɭɪɜɦɿɫɧɨɝɨ ɧɭɤɥɟɨɮɿɥɭ ɬɚ ɚɜɬɨɫɚɦɩɥɟɪɭ ɩɪɢɥɚɞɭ, ɹɤɢɣ ɞɨɡɜɨɥɹє ɩɪɨɜɨɞɢɬɢ  

ɞɟɪɢɜɚɬɿɡɚɰɿɸ ɜ ɚɜɬɨɦɚɬɢɱɧɨɦɭ ɪɟɠɢɦɿ ɜɧɟɫɟɧɧɹ, ɪɨɡɜɟɞɟɧɧɹ ɿ ɡɦɿɲɭɜɚɧɧɹ ɬɚ ɫɩɟɰɿɚɥɶɧɭ ɤɨɥɨɧɤɭ  
Zorbax Eclipse ȺȺȺ, ɳɨ ɩɪɢɜɨɞɢɬɶ ɞɨ 
ɜɢɫɨɤɨʀ ɜɚɪɬɨɫɬɿ ɚɧɚɥɿɡɭ, ɧɚɦɢ ɜɩɟɪɲɟ 
ɪɨɡɪɨɛɥɟɧɨ ɬɚ ɜɚɥɿɞɨɜɚɧɨ ɦɟɬɨɞɢɤɭ 

ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ  

L-ɜɚɥɿɧɭ, L-ɥɟɣɰɢɧɭ ɬɚ L-ɿɡɨɥɟɣɰɢɧɭ (ɩɿɫɥɹ 
ɜɢɪɨɛɧɢɰɬɜɚ ɞɿєɬɢɱɧɨʀ ɞɨɛɚɜɤɢ «BCAA 

ɫɦɚɪɬ») ɜ ɡɦɢɜɚɯ ɦɟɬɨɞɨɦ ɨɛɟɪɧɟɧɨ-ɮɚɡɨɜɨʀ 
ȼȿɊɏ ɡ ɍɎ-ɞɟɬɟɤɬɭɜɚɧɧɹɦ (ɪɢɫ. 8) ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɞɥɹ ɩɪɟɞɤɨɥɨɧɨɱɧɨʀ 
ɞɟɪɢɜɚɬɢɡɚɰɿʀ ɞɢ-ɬɪɟɬ-ɛɭɬɢɥɞɢɤɚɪɛɨɧɚɬɭ 

(Boc2O), ɳɨ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɜ ɨɪɝɚɧɿɱɧɨɦɭ 
ɫɢɧɬɟɡɿ ɞɥɹ ɡɚɯɢɫɬɭ ɚɦɿɧɨɝɪɭɩ. 

 
Ɋɢɫ. 8. ɏɪɨɦɚɬɨɝɪɚɦɢ ɪɨɡɱɢɧɿɜ ɊɋɁ ȺɄ ɞɥɹ 

ɝɪɚɞɭɸɜɚɥɶɧɢɯ ɝɪɚɮɿɤɿɜ, ɞɟ 1– L-ɜɚɥɿɧ, 2– L-ɿɡɨɥɟɣɰɢɧ, 
3– L-ɥɟɣɰɢɧ) 

ȼ ɭɦɨɜɚɯ ɪɨɡɪɨɛɥɟɧɨʀ ɦɟɬɨɞɢɤɢ ɩɪɨɩɨɧɭєɬɶɫɹ ɩɪɨɜɨɞɢɬɢ ɩɪɨɛɨɩɿɞɝɨɬɨɜɤɭ ɜ ɩɪɢɫɭɬɧɨɫɬɿ  
0,5 Ɇ ɪɨɡɱɢɧɭ ɝɿɞɪɨɤɫɢɞɭ ɧɚɬɪɿɸ. ɍ ɥɭɠɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ȺɄ ɡɧɚɯɨɞɹɬɶɫɹ ɜ ɚɧɿɨɧɧɿɣ ɮɨɪɦɿ ɬɚ 
ɪɟɚɤɰɿɹ ɡ Boc2O ɩɪɨɬɿɤɚє ɡɚ ɧɚɫɬɭɩɧɨɸ ɫɯɟɦɨɸ:  

O N
H

O RCH
3

CH
3

CH
3

O

O
NH

2

R

O

O Boc2O

- CO2

- (CH3)3COH  
Ƚɪɚɞɭɸɜɚɥɶɧɿ ɝɪɚɮɿɤɢ ɥɿɧɿɣɧɿ ɜ ɿɧɬɟɪɜɚɥɚɯ ɤɨɧɰɟɧɬɪɚɰɿɣ L-ɜɚɥɿɧɭ 1,5 – 150,0 ɦɤɝ/ɦɥ,  

L-ɿɡɨɥɟɣɰɢɧɭ 1,5 – 150,0 ɦɤɝ/ɦɥ ɬɚ L-ɥɟɣɰɢɧɭ 3,0 – 300,0 ɦɤɝ/ɦɥ. 
ɉɪɢ ɨɞɧɨɱɚɫɧɨɦɭ ɜɢɡɧɚɱɟɧɧɿ ɞɟɤɿɥɶɤɨɯ Ʌɉ ɡɚɫɬɨɫɨɜɭɜɚɥɢ ɬɪɶɨɯ- ɚɛɨ ɧɚɜɿɬɶ 

ɱɨɬɢɪɶɨɯɤɨɦɩɨɧɟɧɬɧɿ ɪɭɯɨɦɿ ɮɚɡɢ, ɹɤɿ ɫɤɥɚɞɚɥɢɫɹ ɡ ɦɟɬɚɧɨɥɭ, ɚɰɟɬɨɧɿɬɪɢɥɭ, ɛɭɮɟɪɭ ɬɚ 
ɚɥɤɿɥɚɦɿɧɿɜ, ɜ ɿɡɨɤɪɚɬɿɱɧɨɦɭ ɬɚ ɝɪɚɞɿєɧɬɧɨɦɭ ɪɟɠɢɦɚɯ ɟɥɸɸɜɚɧɧɹ. ɉɪɢ ɪɨɡɪɨɛɰɿ ɦɟɬɨɞɢɤ ɚɧɚɥɿɡɭ 
ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ ȺɎІ ɞɥɹ ɛɚɝɚɬɨɤɨɦɩɨɧɟɧɬɧɢɯ ɩɪɟɩɚɪɚɬɿɜ (ȺɆІɐɂɌɊɈɇ®, ȺɆІɐІɌɊɈɇ® 

ɉɅɘɋ ɜɿɞ ɤɚɲɥɸ – ɫɚɲɟ; Ɍɟɨɮɟɞɪɢɧ Іɋ®, ɉȿɇɌȺɅȽІɇ Іɋ®, ȺɆІɐɂɌɊɈɇ® ȿɄɋɌɊȺɌȺȻ – 

ɬɚɛɥɟɬɤɢ), ɨɤɪɟɦɿ ɫɩɨɥɭɤɢ ɹɤɢɯ ɦɨɠɭɬɶ ɛɭɬɢ ɩɪɢɫɭɬɧɿɦɢ ɧɚ ɩɨɜɟɪɯɧɹɯ ɱɚɫɬɢɧ ɨɛɥɚɞɧɚɧɧɹ, 
ɨɩɬɢɦɿɡɚɰɿєɸ ɭɦɨɜ ɯɪɨɦɚɬɨɝɪɚɮɭɜɚɧɧɹ ɡɚɛɟɡɩɟɱɟɧɢɣ ɜɢɯɿɞ ɡ ɤɨɥɨɧɤɢ ɭɫɿɯ ɤɨɦɩɨɧɟɧɬɿɜ, 
ɦɿɧɿɦɿɡɨɜɚɧɢɣ ɱɚɫ ɚɧɚɥɿɡɭ.  

ȼ ɹɤɨɫɬɿ ɜɢɡɧɚɱɚєɦɨɝɨ ȺɎІ ɨɛɪɚɥɢ 
ɦɚɠɨɪɧɢɣ ɤɨɦɩɨɧɟɧɬ (ɩɚɪɚɰɟɬɚɦɨɥ), ɭ ɹɤɨɝɨ 
ɧɚɣɝɿɪɲɚ ɪɨɡɱɢɧɧɿɫɬɶ. ɍ ɪɚɡɿ ɩɪɟɩɚɪɚɬɿɜ 
ȺɆІɐІɌɊɈɇ® ɉɅɘɋ ɜɿɞ ɤɚɲɥɸ ɬɚ  
Ɍɟɨɮɟɞɪɢɧ Іɋ® ɞɨɞɚɬɤɨɜɨ ɜɢɡɧɚɱɚɥɢ ɞɪɭɝɢɣ 
ɦɚɠɨɪɧɢɣ ɤɨɦɩɨɧɟɧɬ (ɝɜɚɣɮɟɧɟɡɢɧ ɿ ɬɟɨɮɿɥɿɧ).  

ɇɚ ɪɢɫɭɧɤɭ 9 ɩɪɟɞɫɬɚɜɥɟɧɿ ɯɪɨɦɚɬɨɝɪɚɦɢ, 

ɨɞɟɪɠɚɧɿ ɡɚ ɦɟɬɨɞɢɤɨɸ ɞɥɹ ɩɪɟɩɚɪɚɬɭ 
Ɍɟɨɮɟɞɪɢɧ Іɋ®. Ƚɪɚɞɭɸɜɚɥɶɧɿ ɝɪɚɮɿɤɢ ɥɿɧɿɣɧɿ ɜ 
ɿɧɬɟɪɜɚɥɚɯ ɤɨɧɰɟɧɬɪɚɰɿɣ ɩɚɪɚɰɟɬɚɦɨɥɭ  
0,05 – 10,0 ɦɤɝ/ɦɥ ɬɚ ɬɟɨɮɿɥɿɧɭ  
0,05 – 10,0 ɦɤɝ/ɦɥ. 
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Ɋɢɫ. 9. ɏɪɨɦɚɬɨɝɪɚɦɢ ɦɨɞɟɥɶɧɢɯ ɪɨɡɱɢɧɿɜ ɊɋɁ 

ɩɚɪɚɰɟɬɚɦɨɥɭ ɬɚ ɬɟɨɮɿɥɿɧɭ (1 – ɩɚɪɚɰɟɬɚɦɨɥ;  
2 – ɬɟɨɮɿɥɿɧ) 
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Ɉɞɧɢɦ ɡ ɦɟɬɨɞɿɜ ɞɟɬɟɤɬɭɜɚɧɧɹ ɡ ɛɿɥɶɲ ɜɢɫɨɤɨɸ ɱɭɬɥɢɜɿɫɬɸ ɬɚ ɫɩɟɰɢɮɿɱɧɿɫɬɸ є ɦɚɫ-

ɫɩɟɤɬɪɨɦɟɬɪɿɹ. ɇɚɦɢ ɪɨɡɪɨɛɥɟɧɚ ɦɟɬɨɞɢɤɚ ɜɢɫɨɤɨɱɭɬɥɢɜɨɝɨ ɜɢɡɧɚɱɟɧɧɹ ɫɥɿɞɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ 
ɰɢɧɯɨɤɚʀɧɭ ɝɿɞɪɨɯɥɨɪɢɞɭ (ɐȽ) ɜ ɡɦɢɜɚɯ ɡ ɩɨɜɟɪɯɨɧɶ ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɩɿɫɥɹ ɣɨɝɨ 
ɨɱɢɳɟɧɧɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɟɬɨɞɭ ɪɿɞɢɧɧɨʀ ɯɪɨɦɚɬɨ-ɦɚɫ-ɫɩɟɤɬɪɨɦɟɬɪɿʀ. Ⱦɟɬɟɤɬɭɜɚɧɧɹ ɐȽ 
ɩɪɨɜɨɞɢɥɢ ɡɚ ɫɢɝɧɚɥɨɦ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɚɬɿɨɧɚ ɨɫɧɨɜɧɨʀ ɪɟɱɨɜɢɧɢ ɡ 344 m/z (ɪɢɫ. 10). 

ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɡɚɩɪɨɩɨɧɨɜɚɧɚ ɦɟɬɨɞɢɤɚ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɡɚɞɨɜɿɥɶɧɨɸ ɥɿɧɿɣɧɿɫɬɸ ɜ ɞɿɚɩɚɡɨɧɿ 
ɤɨɧɰɟɧɬɪɚɰɿɣ ɜɿɞ 0,006 ɦɤɝ/ɦɥ ɞɨ 0,114 ɦɤɝ/ɦɥ (ɪɢɫ. 11). 

  
Ɋɢɫ. 10. MS- ɫɩɟɤɬɪ ɩɿɤɭ ɰɢɧɯɨɤɚʀɧɭ Ɋɢɫ.11. ɏɪɨɦɚɬɨɝɪɚɦɢ ɦɨɞɟɥɶɧɢɯ ɪɨɡɱɢɧɿɜ ɐȽ 

ɞɥɹ ɝɪɚɞɭɸɜɚɥɶɧɨɝɨ ɝɪɚɮɿɤɚ 
 

ȼȿɌШХ- ɜɢɡɧɚɱɟɧɧɹ. ȼȿɌШɏ ɡɚɫɬɨɫɨɜɚɧɚ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ ɫɭɯɨɝɨ 
ɟɤɫɬɪɚɤɬɭ ɥɢɫɬɹ ɝɿɧɤɝɨ ɛɿɥɨɛɚ (ɡɚ ɜɦɿɫɬɨɦ ɤɜɟɪɰɟɬɢɧɭ) ɧɚ ɩɨɜɟɪɯɧɹɯ ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ. 
Ȼɭɥɨ ɜɢɹɜɥɟɧɨ, ɳɨ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɡɦɿɧɚ ɩɥɨɳɿ ɩɿɤɭ ɤɜɟɪɰɟɬɢɧɭ ɡɚɥɟɠɧɨ ɜɿɞ ɱɚɫɭ ɡɧɚɯɨɞɠɟɧɧɹ 
ɪɟɱɨɜɢɧɢ ɧɚ ɩɥɚɫɬɢɧɰɿ. ɐɟ ɜɿɞɛɭɜɚєɬɶɫɹ ɜɧɚɫɥɿɞɨɤ ɤɨɦɩɥɟɤɫɨɭɬɜɨɪɸɜɚɧɧɹ ɤɜɟɪɰɟɬɢɧɭ ɡ ɫɢɥɿɤɚɬɨɦ 
ɰɢɧɤɭ (ІІ) (ɤɨɦɩɨɧɟɧɬɨɦ ɮɥɭɨɪɟɫɰɟɧɬɧɨɝɨ ɿɧɞɢɤɚɬɨɪɚ ɯɪɨɦɚɬɨɝɪɚɮɿɱɧɨʀ ɩɥɚɫɬɢɧɤɢ)  ɡɚ ɧɚɫɬɭɩɧɨɸ 
ɫɯɟɦɨɸ: 
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Ɂ ɧɚɜɟɞɟɧɨʀ ɫɯɟɦɢ ɜɡɚєɦɨɞɿʀ ɜɢɩɥɢɜɚє, ɳɨ ɞɨɞɚɜɚɧɧɹ ɩɪɨɬɨɧɧɨʀ ɤɢɫɥɨɬɢ ɡɦɿɳɭє ɪɿɜɧɨɜɚɝɭ 
ɜɥɿɜɨ ɬɚ ɩɟɪɟɲɤɨɞɠɚє ɤɨɦɩɥɟɤɫɨɭɬɜɨɪɸɜɚɧɧɸ. Ȼɭɥɨ ɜɢɹɜɥɟɧɨ, ɳɨ ɫɬɚɛɿɥɶɧɿɫɬɶ ɞɨɫɹɝɚєɬɶɫɹ ɩɪɢ 
ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ ɤɜɟɪɰɟɬɢɧ –ɮɨɫɮɨɪɧɚ ɤɢɫɥɨɬɚ (ɎɄ) = 1: 1 (ɪɢɫ. 12). 

ɇɚ ɪɢɫɭɧɤɭ 13 ɧɚɜɟɞɟɧɿ 3D ɯɪɨɦɚɬɨɝɪɚɦɢ ɡɚ ɞɨɜɠɢɧɨɸ ɯɜɢɥɿ ɫɤɚɧɭɜɚɧɧɹ 380 ɧɦ. 

  

Ɋɢɫ. 12. Ɂɚɥɟɠɧɿɫɬɶ ɩɥɨɳɿ ɩɿɤɚ ɤɜɟɪɰɟɬɢɧɭ ɜɿɞ 
ɱɚɫɭ ɡɧɚɯɨɞɠɟɧɧɹ ɧɚ ɩɥɚɫɬɢɧɰɿ ɬɚ ɤɿɥɶɤɨɫɬɿ ɎɄ: ɛɟɡ 
ɤɢɫɥɨɬɢ (1), ɤɜɟɪɰɟɬɢɧ : ɎɄ – 2:1 (2), 1:1 (3), 1: 2(4)  

Ɋɢɫ.13. 3D ɯɪɨɦɚɬɨɝɪɚɦɢ ɪɨɡɱɢɧɿɜ: 1 – ɡ 
ɱɢɫɬɨɝɨ ɚɩɥɿɤɚɬɨɪɭ; 2 – 6 ɤɜɟɪɰɟɬɢɧɭ (10, 20, 30, 
40, 50 ɧɝ/ɩɥɹɦɭ); 7,8 – ɩɿɫɥɹ ɨɛɪɨɛɤɢ ɫɜɚɛɿɜ 
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Ⱦɥɹ ɪɨɡɪɨɛɥɟɧɢɯ ɦɟɬɨɞɢɤ ɜɫɬɚɧɨɜɥɟɧɿ ɚɧɚɥɿɬɢɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɞɿɚɩɚɡɨɧ ɥɿɧɿɣɧɨɫɬɿ 
ɦɟɬɨɞɢɤɢ, ɆɄȼ, ȽȾɄ), ɜɚɥɿɞɚɰɿɣɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɚ ʀɯ ɤɪɢɬɟɪɿʀ ɩɪɢɣɧɹɬɧɨɫɬɿ, ɚ ɬɚɤɨɠ ɫɬɭɩɟɧɿ 
ɜɢɥɭɱɟɧɧɹ ɚɧɚɥɿɬɿɜ. 

Аɧɚɥɿɡ ɫɜɚɛɿɜ. Ɂ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɪɨɡɪɨɛɥɟɧɢɯ ɦɟɬɨɞɢɤ ɩɪɨɜɟɞɟɧɨ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ 
ɤɿɥɶɤɨɫɬɟɣ ɞɟɹɤɢɯ ȺɎІ ɧɚ ɩɨɜɟɪɯɧɹɯ ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɬɚɛɥɟɬɨɤ, 
ɫɚɲɟ, ɤɚɩɫɭɥ, ɹɤɿ ɦɿɫɬɹɬɶ ɞɚɧɢɣ ȺɎІ, ɦɟɬɨɞɨɦ ɦɚɡɤɿɜ (ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɜɚɛɿɜ). ɇɚ ɯɪɨɦɚɬɨɝɪɚɦɚɯ, 
ɫɩɟɤɬɪɚɯ ɩɨɝɥɢɧɚɧɧɹ ɬɚ ɥɸɦɿɧɟɫɰɟɧɰɿʀ, ɨɬɪɢɦɚɧɢɯ ɩɪɢ ɚɧɚɥɿɡɿ ɫɜɚɛɿɜ, ɹɤɢɦɢ ɩɪɨɜɨɞɢɥɢ ɜɢɥɭɱɟɧɧɹ 
ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ ȺɎІ ɡ ɩɨɜɟɪɯɧɿ ɨɛɥɚɞɧɚɧɧɹ, ɱɚɫɢ ɭɬɪɢɦɭɜɚɧɧɹ ɩɿɤɿɜ, ɦɚɤɫɢɦɭɦɢ 
ɩɨɝɥɢɧɚɧɧɹ ɬɚ ɥɸɦɿɧɟɫɰɟɧɰɿɿ ɧɚ ɯɪɨɦɚɬɨɝɪɚɦɚɯ ɬɚ ɫɩɟɤɬɪɚɯ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɪɨɡɱɢɧɿɜ ɬɚ ɦɨɞɟɥɶɧɢɯ 
ɪɨɡɱɢɧɿɜ ɊɋɁ ɞɥɹ ɝɪɚɞɭɸɜɚɥɶɧɢɯ ɝɪɚɮɿɤɿɜ ɡɛɿɝɚɸɬɶɫɹ. ɐɟ ɩɿɞɬɜɟɪɞɠɭє ɫɩɟɰɢɮɿɱɧɿɫɬɶ ɜɢɡɧɚɱɟɧɧɹ 
ȺɎІ, ɩɪɢɫɭɬɧɿɯ ɜ ɡɦɢɜɚɯ ɬɚ ɜ ɪɨɡɱɢɧɚɯ ɊɋɁ, ɚ ɬɚɤɨɠ ɜɿɞɫɭɬɧɿɫɬɶ ɜ ɡɦɢɜɚɯ ɩɪɨɞɭɤɬɿɜ ʀɯ ɞɟɝɪɚɞɚɰɿʀ. 

Ɋɟɡɭɥɶɬɚɬɢ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ ȺɎІ ɡ ɩɨɜɟɪɯɧɿ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ 
ɜɢɪɨɛɧɢɱɨʀ ɞɿɥɶɧɢɰɿ ȽɅɁ ɩɿɞɩɪɢєɦɫɬɜɚ ɌȾȼ «ІɇɌȿɊɏІɆ» ɩɪɟɞɫɬɚɜɥɟɧɿ ɜ ɩɿɞɫɭɦɤɨɜɿɣ ɬɚɛɥɢɰɿ 4. 

Ɂ ɬɚɛɥɢɰɿ 4 ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ, ɳɨ ɜɫɿ ɪɟɡɭɥɶɬɚɬɢ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ 
ȺɎІ ɧɟ ɩɟɪɟɜɢɳɭɸɬɶ ɝɪɚɧɢɱɧɨ ɞɨɩɭɫɬɢɦɟ ɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɿɜ ɜ ɡɦɢɜɚɯ, ɳɨ ɫɜɿɞɱɢɬɶ ɩɪɨ 
ɡɚɞɨɜɿɥɶɧɭ ɹɤɿɫɬɶ ɨɱɢɳɟɧɧɹ ɜɿɞɩɨɜɿɞɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ. 

 

Ɍɚɛɥɢɰɹ 4 

Ɋɟɡɭɥɶɬɚɬɢ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ ɞɟɹɤɢɯ ȺɎІ  

ȺɎІ 
ȽȾɄ, 

ɦɤɝ/ɦɥ 

ɡɚɥɢɲɤɨɜɿ ɤɿɥɶɤɨɫɬɿ ȺɎІ (ɦɤɝ/ɦɥ) 

Ƚɪɚɧɭɥɹɬɨɪ-

ɫɭɲɚɪɤɚ 
Ɍɚɛɥɟɬ-ɩɪɟɫ 

Ɇɚɲɢɧɚ 
ɞɥɹ 

ɧɚɩɨɜɧɟɧɧɹ 
ɤɚɩɫɭɥ 

Ɇɚɲɢɧɚ ɞɥɹ 
ɮɚɫɭɜɚɧɧɹ 
ɩɨɪɨɲɤɭ ɭ 

ɫɚɲɟ 

1 2 3 4 5 6 

Ɍɢɥɨɪɨɧ 2,50 0,45 0,32   

L-5-ɝɿɞɪɨɤɫɢɬɪɢɩɬɨɮɚɧ 20,0   0,68 0,72 

Ʉɨɥɚɝɟɧ 20,0   5,81  

Ȼɟɧɡɨɛɿɬɚɥ 5,0 0,37 0,28   

Ɋɨɡɭɜɚɫɬɚɬɢɧ ɤɚɥɶɰɿɸ (ɥɸɦ.) 4,0  0,10   

Ɋɢɜɚɫɬɢɝɦɿɧɭ ɝɿɞɪɨɬɚɪɬɪɚɬ 
(ɥɸɦ.) 7,0   1,68  

Ƚɥɸɤɨɡɚ (ɩɨɥɹɪɢɦɟɬɪɿɹ) 10,0 0,95   1,04 

Ʉɚɥɿɣ 2,5    0,63 

ɇɚɬɪɿɣ 2,5    0,34 

ɋɢɥɞɟɧɚɮɿɥɭ ɰɢɬɪɚɬ 8,0 0,11 0,08   

Ɏɟɧɫɩɿɪɢɞɭ ɝɿɞɪɨɯɥɨɪɢɞ 10,0 1,45 1,30   

Ʌɟɜɚɧɚ 0,8 0,08 0,05   

Ɏɟɧɿɛɭɬ 2,0 0,25 0,27   

ɉɚɪɚɰɟɬɚɦɨɥ  
(ȺɆІɐɂɌɊɈɇ®, ɫɚɲɟ) 

5,0 0,18   0,29 

ɉɚɪɚɰɟɬɚɦɨɥ  
(ȺɆІɐɂɌɊɈɇ®ɉɅɘɋ, ɫɚɲɟ) 2,5    0,15 

Ƚɜɚɣɮɟɧɟɡɢɧ 0,4    0,03 

ɉɚɪɚɰɟɬɚɦɨɥ  
(ɌȿɈɎȿȾɊɂɇ Іɋ®, ɬɚɛɥɟɬɤɢ) 5,0 0,16 0,15   

Ɍɟɨɮɿɥɿɧ  2,0 0,14 0,13   
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1 2 3 4 5 6 

ɉɚɪɚɰɟɬɚɦɨɥ (ȺɆІɐɂɌɊɈɇ® 

ȿɄɋɌɊȺɌȺȻ, ɬɚɛɥɟɬɤɢ) 
1,5 0,11 0,17   

ɉɚɪɚɰɟɬɚɦɨɥ  

(ɉȿɇɌȺɅȽІɇ Іɋ®, ɬɚɛɥɟɬɤɢ) 
5,0 0,18 0,23   

Ⱦɟɤɜɚɥɿɧɿɸ ɯɥɨɪɢɞ 0,5 0,14 0,08   

ɐɢɧɯɨɤɚʀɧɭ ɝɿɞɪɨɯɥɨɪɢɞ 0,06 0,017 0,009   

Ɇɟɬɚɦɿɡɨɥ ɧɚɬɪɿɸ 2,5 0,27 0,22   

L-ɥɟɣɰɢɧ 150,0  11,12   

L-ɜɚɥɿɧ 75,0  4,93   

L-ɿɡɨɥɟɣɰɢɧ 75,0  3,78   
 

ȼɂɋɇɈȼɄɂ 

1. Ɇɟɬɨɞɚɦɢ ɦɚɬɢɦɚɬɢɱɧɨʀ ɫɬɚɬɢɫɬɢɤɢ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɜɢɦɨɝ GMP ɪɨɡɪɨɛɥɟɧɿ ɩɿɞɯɨɞɢ 
ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨʀ ɧɟɜɢɡɧɚɱɟɧɨɫɬɿ ɦɟɬɨɞɢɤ ɤɨɧɬɪɨɥɸ ɹɤɨɫɬɿ ɨɱɢɳɟɧɧɹ 
ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɬɚ ɿɧɲɢɯ ɜɚɥɿɞɚɰɿɣɧɢɯ ɤɪɢɬɟɪɿʀɜ, ɹɤɿ ɡɚɫɬɨɫɨɜɚɧɿ ɩɪɢ ɫɬɜɨɪɟɧɧɿ 
ɧɨɜɢɯ ɯɪɨɦɚɬɨɝɪɚɮɿɱɧɢɯ ɬɚ ɨɩɬɢɱɧɢɯ ɦɟɬɨɞɢɤ ɚɧɚɥɿɡɭ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ ɪɹɞɭ 
ɚɤɬɢɜɧɢɯ ɮɚɪɦɚɰɟɜɬɢɱɧɢɯ ɿɧɝɪɟɞɿєɧɬɿɜ, ɧɟɨɛɯɿɞɧɢɯ ɞɥɹ ɜɿɬɱɢɡɧɹɧɨɝɨ ɩɪɨɦɢɫɥɨɜɨɝɨ ɜɢɩɭɫɤɭ 
ɥɿɤɚɪɫɶɤɢɯ ɩɪɟɩɚɪɚɬɿɜ. 

2. ɇɚ ɩɪɢɤɥɚɞɿ ȺɎІ ɞɟɤɜɚɥɿɧɿɸ ɯɥɨɪɢɞɭ ɡɚ ɦɟɬɨɞɨɦ «ɧɚɣɝɿɪɲɨɝɨ ɜɢɩɚɞɤɭ» 
ɡɚɩɪɨɩɚɧɨɜɚɧɿ ɤɪɢɬɟɪɿʀ ɩɪɢɣɧɹɬɧɨɫɬɿ ɜɚɥɿɞɚɰɿʀ ɚɧɚɥɿɬɢɱɧɨʀ ɦɟɬɨɞɢɤɢ ɤɨɧɬɪɨɥɸ ɹɤɨɫɬɿ ɨɱɢɳɟɧɧɹ 
ɨɛɥɚɞɧɚɧɧɹ ɬɚ ɜɢɡɧɚɱɟɧɧɹ ɪɿɜɧɹ ɡɚɛɪɭɞɧɟɧɧɹ (ɦɚɤɫɢɦɚɥɶɧɚ ɧɟɜɢɡɧɚɱɟɧɿɫɬɶ ɦɟɬɨɞɢɤɢ, ɥɿɧɿɣɧɿɫɬɶ 
ɝɪɚɞɭɸɜɚɥɶɧɨɝɨ ɝɪɚɮɿɤɚ, ɦɟɠɚ ɤɿɥɶɤɿɫɧɨɝɨ ɜɢɡɧɚɱɟɧɧɹ, ɩɪɟɰɢɡɿɣɧɿɫɬɶ ɬɚ ɜɿɞɬɜɨɪɸɜɚɧɿɫɬɶ). 

3. Ɋɨɡɪɨɛɥɟɧɨ ɬɚ ɜɚɥɿɞɨɜɚɧɨ ɦɟɬɨɞɢɤɢ ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢɱɧɨɝɨ (ɬɢɥɨɪɨɧɭ,  
L-5-ɝɿɞɪɨɤɫɢɬɪɢɩɬɨɮɚɧɭ, ɤɨɥɚɝɟɧɭ, ɛɟɧɡɨɛɿɬɚɥɭ), ɩɨɥɹɪɢɦɟɬɪɢɱɧɨɝɨ (ɝɥɸɤɨɡɢ) ɬɚ 
ɥɸɦɿɧɟɫɰɟɧɬɧɨɝɨ (ɪɨɡɭɜɚɫɬɚɬɢɧɭ ɤɚɥɶɰɿɸ, ɮɥɭɩɿɪɬɢɧɭ ɦɚɥɟɚɬɭ, ɚɛɿɪɚɬɟɪɨɧɭ ɚɰɟɬɚɬɭ, ɪɢɜɚɫɬɢɝɦɿɧɭ 
ɝɿɞɪɨɬɚɪɬɪɚɬɭ) ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ ȺɎІ ɧɚ ɩɨɜɟɪɯɧɹɯ ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ 
ɨɛɥɚɞɧɚɧɧɹ ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɜɿɞɩɨɜɿɞɧɢɯ ɥɿɤɚɪɫɶɤɢɯ ɩɪɟɩɚɪɚɬɿɜ. 

 

4. ȼɩɟɪɲɟ ɡɚɫɬɨɫɨɜɚɧɨ ɚɬɨɦɧɨ-ɟɦɿɫɿɣɧɭ ɫɩɟɤɬɪɨɦɟɬɪɿɸ ɡ ɿɧɞɭɤɬɢɜɧɨ ɡɜ'ɹɡɚɧɨɸ 
ɩɥɚɡɦɨɸ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɦɿɤɪɨɤɿɥɶɤɨɫɬɟɣ ɤɚɥɿɸ ɬɚ ɧɚɬɪɿɸ ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɛɚɝɚɬɨɤɨɦɩɨɧɟɧɬɧɨɝɨ 

ɡɚɫɨɛɭ ɊȿȽІɋɈɅ® ɇȿɈ, ɹɤɢɣ ɦɿɫɬɢɬɶ ɧɚɬɪɿɸ ɯɥɨɪɢɞ, ɤɚɥɿɸ ɯɥɨɪɢɞ, ɧɚɬɪɿɸ ɰɢɬɪɚɬ. 
5. ɉɿɫɥɹ ɨɩɬɢɦɿɡɚɰɿʀ ɭɦɨɜ ɚɧɚɥɿɡɭ (ɬɢɩ ɫɨɪɛɟɧɬɭ, ɝɟɨɦɟɬɪɿɹ ɤɨɥɨɧɤɢ, ɬɟɦɩɟɪɚɬɭɪɚ 

ɤɨɥɨɧɤɢ, ɫɤɥɚɞ ɟɥɸєɧɬɭ, ɞɿɚɩɚɡɨɧ ɤɨɧɰɟɧɬɪɚɰɿɣ ɨɪɝɚɧɿɱɧɨɝɨ ɦɨɞɢɮɿɤɚɬɨɪɚ ɭ ɪɭɯɨɦɿɣ ɮɚɡɿ, 
ɞɨɜɠɢɧɚ ɯɜɢɥɿ ɬɚ ɿɧ.) ɡɚɩɪɨɩɨɧɨɜɚɧɿ ɧɨɜɿ ɦɟɬɨɞɢɤɢ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɿɜ ɫɢɥɞɟɧɚɮɿɥɭ ɰɢɬɪɚɬɭ, 
ɮɟɧɫɩɿɪɢɞɭ ɝɿɞɪɨɯɥɨɪɢɞɭ, ɤɥɨɧɿɞɢɧɭ ɝɿɞɪɨɯɥɨɪɢɞɭ, ɥɟɜɚɧɚ, ɪɨɡɭɜɚɫɬɚɬɢɧɭ ɤɚɥɶɰɿɸ, ɪɢɜɚɫɬɢɝɦɿɧɭ 
ɝɿɞɪɨɬɚɪɬɪɚɬɭ, ɞɚɤɥɚɬɚɫɜɿɪɭ ɞɢɝɿɞɪɨɯɥɨɪɢɞɭ, ɮɟɧɿɛɭɬɭ ɦɟɬɨɞɨɦ ȼȿɊɏ. 

6. ȼɩɟɪɲɟ ɪɨɡɪɨɛɥɟɧɨ ɬɚ ɜɚɥɿɞɨɜɚɧɨ ɦɟɬɨɞɢɤɭ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ  

L-ɜɚɥɿɧɭ, L-ɥɟɣɰɢɧɭ ɬɚ L-ɿɡɨɥɟɣɰɢɧɭ ɜ ɡɦɢɜɚɯ ɩɿɫɥɹ ɨɱɢɳɟɧɧɹ ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ 
ɦɟɬɨɞɨɦ ɨɛɟɪɧɟɧɨ-ɮɚɡɨɜɨʀ ȼȿɊɏ ɡ ɍɎ-ɞɟɬɟɤɬɭɜɚɧɧɹɦ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɞɥɹ ɩɪɟɞɤɨɥɨɧɨɱɧɨʀ 
ɞɟɪɢɜɚɬɢɡɚɰɿʀ ɞɢ-ɬɪɟɬ-ɛɭɬɢɥɞɢɤɚɪɛɨɧɚɬɭ, ɳɨ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɜ ɨɪɝɚɧɿɱɧɨɦɭ ɫɢɧɬɟɡɿ ɞɥɹ ɡɚɯɢɫɬɭ 
ɚɦɿɧɨɝɪɭɩ. 

7. ȼɢɫɨɤɨɟɮɟɤɬɢɜɧɚ ɬɨɧɤɨɲɚɪɨɜɚ ɯɪɨɦɚɬɨɝɪɚɮɿɹ ɡɚɫɬɨɫɨɜɚɧɚ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ 
ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ ɫɭɯɨɝɨ ɟɤɫɬɪɚɤɬɭ ɥɢɫɬɹ ɝɿɧɤɝɨ ɛɿɥɨɛɚ (ɡɚ ɜɦɿɫɬɨɦ ɤɜɟɪɰɟɬɢɧɭ) ɧɚ ɩɨɜɟɪɯɧɹɯ 
ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ. Ɇɟɬɨɞ ɪɟɚɥɿɡɨɜɚɧ ɡɚɜɞɹɤɢ ɜɢɤɨɪɢɫɬɚɧɧɸ ɮɨɫɮɨɪɧɨʀ ɤɢɫɥɨɬɢ, ɹɤɚ 
ɩɟɪɟɲɤɨɞɠɚє  ɤɨɦɩɥɟɤɫɨɭɬɜɨɪɸɜɚɧɧɸ  ɤɜɟɪɰɟɬɢɧɭ ɡ ɫɢɥɿɤɚɬɨɦ ɰɢɧɤɭ (ІІ) (ɤɨɦɩɨɧɟɧɬɨɦ 
ɮɥɭɨɪɟɫɰɟɧɬɧɨɝɨ ɿɧɞɢɤɚɬɨɪɚ ɯɪɨɦɚɬɨɝɪɚɮɿɱɧɨʀ ɩɥɚɫɬɢɧɤɢ). 

8. ɉɨɤɚɡɚɧɨ, ɳɨ ɚɧɚɥɿɬɢɱɧɿ ɬɚ ɜɚɥɿɞɚɰɿɣɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɨɡɪɨɛɥɟɧɢɯ ɦɟɬɨɞɢɤ 
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(ɞɿɚɩɚɡɨɧ ɥɿɧɿɣɧɨɫɬɿ ɦɟɬɨɞɢɤɢ, ɆɄȼ, ȽȾɄ) ɜɿɞɩɨɜɿɞɚɸɬɶ ɤɪɢɬɟɪɿɹɦ ɩɪɢɣɧɹɬɧɨɫɬɿ ɜɢɡɧɚɱɟɧɧɹ 
ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ ȺɎІ ɜ ɡɦɢɜɚɯ ɩɿɫɥɹ ɨɱɢɳɟɧɧɹ ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ. Ⱦɥɹ ɤɨɠɧɨɝɨ 
ɩɪɟɩɚɪɚɬɭ ɜɫɬɚɧɨɜɥɟɧɨ ɤɨɟɮɿɰɿєɧɬ ɫɬɭɩɟɧɹ ɜɢɥɭɱɟɧɧɹ (%). 

9. ɉɨɤɚɡɚɧɚ ɦɨɠɥɿɜɿɫɬɶ ɟɤɫɩɪɟɫɧɨɝɨ ɜɧɭɬɪɿɲɧɶɨɜɢɪɨɛɧɢɱɨɝɨ ɤɨɧɬɪɨɥɸ ɨɱɢɳɟɧɧɹ 

ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɥɿɤɚɪɫɶɤɢɯ ɩɪɟɩɚɪɚɬɿɜ. Ɇɟɬɨɞɢɤɢ ɜɢɡɧɚɱɟɧɧɹ 
ɥɟɜɚɧɚ, ɮɥɭɩɿɪɬɢɧɭ ɦɚɥɟɚɬɭ, ɪɨɡɭɜɚɫɬɚɬɢɧɭ ɤɚɥɶɰɿɸ, ɮɟɧɿɛɭɬɭ ɬɚ ɩɚɪɚɰɟɬɚɦɨɥɭ ɜɩɪɨɜɚɞɠɟɧɿ ɭ 
ɩɪɚɤɬɢɤɭ ɪɨɛɨɬɢ ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ ɌȾȼ «ІɇɌȿɊɏІɆ». 

 

ɋɉɂɋɈɄ ɈɉɍȻɅȱɄɈȼȺɇɂɏ ɊɈȻȱɌ ɁȺ ɌȿɆɈɘ ȾɂɋȿɊɌȺɐȱȲ 

1. ȼɚɥɢɞɚɰɢɹ ɦɟɬɨɞɢɤɢ ȼɗɀɏ ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɬɚɬɨɱɧɵɯ ɤɨɥɢɱɟɫɬɜ ɤɥɨɮɟɥɢɧɚ 
ɝɢɞɪɨɯɥɨɪɢɞɚ ɫ ɩɨɜɟɪɯɧɨɫɬɟɣ ɮɚɪɦɨɛɨɪɭɞɨɜɚɧɢɹ / Ⱥ. ȼ ȿɝɨɪɨɜɚ, Ⱥ. Ⱥ. Ɏɟɞɨɫɟɧɤɨ,  
ȿ. Ɉ. ȼɢɬɸɤɨɜɚ, ɋ. ɇ. Ʉɚɲɭɰɤɢɣ, Ƚ. ȼ. Ɇɚɥɶɰɟɜ // ȼɿɫɧɢɤ Ɉɞɟɫɶɤɨɝɨ ɧɚɰɿɨɧ. ɭɧ-ɬɭ. ɏɿɦɿɹ. – 2014 – 
Ɍ. 19, ɜɢɩ. 3(51). – ɋ. 40 – 51. Зɞɨɛɭɜɚɱɟɦ ɪɨɡɪɨɛɥɟɧɨ ɬɚ ɜɚɥɿɞɨɜɚɧɨ ȼȿɊХ-ɦɟɬɨɞɢɤɭ ɤɿɥɶɤɿɫɧɨɝɨ 
ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ ɤɥɨɮɟɥɿɧɭ ɝɿɞɪɨɯɥɨɪɢɞɭ. 

2. ȼɚɥɢɞɚɰɢɹ ɦɟɬɨɞɢɤ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɨɱɢɫɬɤɢ ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ /  
Ⱥ. ȼ. ȿɝɨɪɨɜɚ, Ⱥ. Ⱥ. Ɏɟɞɨɫɟɧɤɨ, Ƚ. ȼ. Ɇɚɥɶɰɟɜ, ȼ. ɉ. Ⱥɧɬɨɧɨɜɢɱ // Ⱥɧɚɥɢɬɢɤɚ ɢ ɤɨɧɬɪɨɥɶ. – 2015. 
– Ɍ. 19, № 4. – ɋ. 387 – 395. Зɞɨɛɭɜɚɱɟɦ ɡɚɩɪɨɩɚɧɨɜɚɧɿ ɤɪɢɬɟɪɿʀ ɩɪɢɣɧɹɬɧɨɫɬɿ ɜɚɥɿɞɚɰɿʀ 
ɚɧɚɥɿɬɢɱɧɨʀ ɦɟɬɨɞɢɤɢ ɤɨɧɬɪɨɥɸ ɹɤɨɫɬɿ ɨɱɢɳɟɧɧɹ ɨɛɥɚɞɧɚɧɧɹ. 

3. Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɬɚɬɨɱɧɵɯ ɤɨɥɢɱɟɫɬɜ ɫɭɯɨɝɨ ɷɤɫɬɪɚɤɬɚ ɥɢɫɬɶɟɜ ɝɢɧɤɝɨ ɛɢɥɨɛɚ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɹɯ ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɟɬɨɞɨɦ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɨɣ ɬɨɧɤɨɫɥɨɣɧɨɣ 
ɯɪɨɦɚɬɨɝɪɚɮɢɢɯ / Ⱥ. ȼ. ȿɝɨɪɨɜɚ, Ⱥ. Ⱥ. Ɏɟɞɨɫɟɧɤɨ,  Ƚ. ȼ. Ɇɚɥɶɰɟɜ, ɋ. ɇ. Ʉɚɲɭɰɤɢɣ,  
ȼ. ɉ. Ⱥɧɬɨɧɨɜɢɱ // Methods and objects of chem. anal. – 2015. – Vol. 10, №. 4. – Ɋ. 183 – 188. 
Зɞɨɛɭɜɚɱɟɦ ɪɨɡɪɨɛɥɟɧɨ ɬɚ ɜɚɥɿɞɨɜɚɧɨ ȼȿɌШХ-ɦɟɬɨɞɢɤɭ ɤɿɥɶɤɿɫɧɨɝɨ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ 
ɤɿɥɶɤɨɫɬɟɣ ɤɜɟɪɰɟɬɢɧɭ. 

4. ȼɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ ɝɥɸɤɨɡɢ ɧɚ ɩɨɜɟɪɯɧɹɯ ɮɚɪɦɨɛɥɚɞɧɚɧɧɹ 
ɦɟɬɨɞɚɦɢ ɩɨɥɹɪɢɦɟɬɪɿʀ ɬɚ ȼȿɊɏ / Ƚ. Ɉ. Ɏɟɞɨɫɟɧɤɨ, ɘ. ȼ. ɋɤɪɢɩɢɧɟɰɶ, І. І. Ʌɟɨɧɟɧɤɨ,  
Ⱥ. ȼ. Єɝɨɪɨɜɚ, ɋ. Ɇ. Ʉɚɲɭɰɶɤɢɣ, ȼ. ɉ. Ⱥɧɬɨɧɨɜɢɱ // Ɏɚɪɦɚɰɟɜɬɢɱɧɢɣ ɠɭɪɧɚɥ . – 2015. – № 5 –  
ɋ. 83 – 89. Зɞɨɛɭɜɚɱɟɦ ɪɨɡɪɨɛɥɟɧɨ ɬɚ ɜɚɥɿɞɨɜɚɧɨ ɩɨɥɹɪɢɦɟɬɪɢɱɧɭ ɦɟɬɨɞɢɤɭ ɤɿɥɶɤɿɫɧɨɝɨ 
ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ ɝɥɸɤɨɡɢ. 

5. Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɬɚɬɨɱɧɵɯ ɤɨɥɢɱɟɫɬɜ ɪɨɡɭɜɚɫɬɚɬɢɧɚ ɤɚɥɶɰɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɹɯ 
ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɟɬɨɞɚɦɢ ȼɗɀɏ ɢ ɥɸɦɢɧɟɫɰɟɧɰɢɢ / Ⱥ. ȼ. ȿɝɨɪɨɜɚ,  
Ⱥ. Ⱥ. Ɏɟɞɨɫɟɧɤɨ, ɘ. ȼ. ɋɤɪɢɩɢɧɟɰ, ɂ. ɂ. Ʌɟɨɧɟɧɤɨ, Ƚ. ȼ. Ɇɚɥɶɰɟɜ, ȼ. ɉ. Ⱥɧɬɨɧɨɜɢɱ // ɀɭɪɧ. 
ɚɧɚɥ. ɯɢɦɢɢ – 2016. – Ɍ. 71, № 1. – ɋ. 129–135. Зɞɨɛɭɜɚɱɟɦ ɪɨɡɪɨɛɥɟɧɨ ɦɟɬɨɞɢɤɢ ɥɸɦɿɧɟɫɰɟɧɬɧɨɝɨ 
ɬɚ ȼȿɊХ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ ɪɨɡɭɜɚɫɬɚɬɢɧɭ ɤɚɥɶɰɿɸ. 

6. Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɬɚɬɨɱɧɵɯ ɤɨɥɢɱɟɫɬɜ ɪɢɜɚɫɬɢɝɦɢɧɚ ɝɢɞɪɨɬɚɪɬɪɚɬɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɹɯ 
ɮɚɪɦɨɛɨɪɭɞɨɜɚɧɢɹ ɦɟɬɨɞɚɦɢ ȼɗɀɏ ɢ ɥɸɦɢɧɟɫɰɟɧɰɢɢ / Ⱥ. ȼ. ȿɝɨɪɨɜɚ, Ⱥ. Ⱥ. Ɏɟɞɨɫɟɧɤɨ,  
ɘ. ȼ. ɋɤɪɢɩɢɧɟɰ, ɂ. ɂ. Ʌɟɨɧɟɧɤɨ, Ƚ. ȼ. Ɇɚɥɶɰɟɜ, ȼ. ɉ. Ⱥɧɬɨɧɨɜɢɱ // ȼɿɫɧɢɤ Ɉɞɟɫɶɤɨɝɨ ɧɚɰɿɨɧ. ɭɧ-
ɬɭ. ɏɿɦɿɹ. – 2017 – Ɍ. 22, ɜɢɩ. 1(61). – ɋ. 67 – 78. Зɞɨɛɭɜɚɱɟɦ ɪɨɡɪɨɛɥɟɧɨ ɦɟɬɨɞɢɤɢ 

ɥɸɦɿɧɟɫɰɟɧɬɧɨɝɨ ɬɚ ȼȿɊХ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ ɪɨɡɭɜɚɫɬɚɬɢɧɭ ɤɚɥɶɰɿɸ. 
7. ȼɗɀɏ ɨɩɪɟɞɟɥɟɧɢɟ L-ɜɚɥɢɧɚ, L-ɥɟɣɰɢɧɚ ɢ L-ɢɡɨɥɟɣɰɢɧɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɩɪɟɞɤɨɥɨɧɨɱɧɨɣ ɞɟɪɢɜɚɬɢɡɚɰɢɢ ɞɢ-ɬɪɟɬ-ɛɭɬɢɥɞɢɤɚɪɛɨɧɚɬɨɦ / Ⱥ. ȼ. ȿɝɨɪɨɜɚ, Ⱥ. Ⱥ. Ɏɟɞɨɫɟɧɤɨ,  
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ɤɜɟɪɰɟɬɢɧɭ / Єɝɨɪɨɜɚ Ⱥ. ȼ., Ɏɟɞɨɫɟɧɤɨ Ƚ. Ɉ., Ɇɚɥɶɰɟɜ Ƚ. ȼ., Ʉɚɲɭɰɶɤɢɣ ɋ. Ɇ.,  
Ⱥɧɬɨɧɨɜɢɱ ȼ. ɉ.; ɡɚɹɜɧɢɤ ɬɚ ɩɚɬɟɧɬɨɜɥɚɫɧɢɤ Ɉɞɟɫɚ, ɎɏІ ɿɦ. Ɉ.ȼ. Ȼɨɝɚɬɶɫɶɤɨɝɨ ɇȺɇ ɍɤɪɚʀɧɢ, –  
№ u 2015 12228; ɡɚɹɜɥ. 10.12.2015; ɨɩɭɛɥ. 11.07.2016, Ȼɸɥ. № 13. Зɞɨɛɭɜɚɱɟɦ ɪɨɡɪɨɛɥɟɧɨ ȼȿɌШХ-

ɦɟɬɨɞɢɤɭ ɤɿɥɶɤɿɫɧɨɝɨ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ ɤɜɟɪɰɟɬɢɧɭ. 
9. ɉɚɬ. 120119 ɍɤɪɚʀɧɚ ɆɉɄ G01N30/00, G01N30/02, G01N33/15, ɋɩɨɫɿɛ ɤɿɥɶɤɿɫɧɨɝɨ 

ɜɢɡɧɚɱɟɧɧɹ ɚɦɿɧɨɤɢɫɥɨɬ / Єɝɨɪɨɜɚ Ⱥ. ȼ., Ɏɟɞɨɫɟɧɤɨ Ƚ. Ɉ., Ɇɚɥɶɰɟɜ Ƚ. ȼ., Ʉɚɲɭɰɶɤɢɣ ɋ. Ɇ., 
Ⱥɧɬɨɧɨɜɢɱ ȼ. ɉ.; ɡɚɹɜɧɢɤ ɬɚ ɩɚɬɟɧɬɨɜɥɚɫɧɢɤ Ɉɞɟɫɚ, ɎɏІ ɿɦ. Ɉ.ȼ. Ȼɨɝɚɬɶɫɶɤɨɝɨ ɇȺɇ ɍɤɪɚʀɧɢ, –  



17 

 

№ U 2017 03754; ɡɚɹɜɥ. 18.04.2017; ɨɩɭɛɥ. 25.10.2017, Ȼɸɥ. № 20. Зɞɨɛɭɜɚɱɟɦ ɪɨɡɪɨɛɥɟɧɨ 
ɦɟɬɨɞɢɤɭ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ ɚɦɿɧɨɤɢɫɥɨɬ ɜ ɡɦɢɜɚɯ. 

10. ȼɚɥɿɞɚɰɿɹ ɥɸɦɿɧɟɫɰɟɧɬɧɨʀ ɦɟɬɨɞɢɤɢ ɜɢɡɧɚɱɟɧɧɹ ɮɥɭɩɿɪɬɢɧɭ ɦɚɥɟɚɬɭ ɜ ɡɦɢɜɚɯ ɡ 
ɩɨɜɟɪɯɧɿ ɮɚɪɦɨɛɥɚɞɧɚɧɧɹ / І. І. Ʌɟɨɧɟɧɤɨ , ɘ. ȼ. ɋɤɪɢɩɢɧɟɰɶ, Ƚ. ȼ. Ⱥɧɟɥɶɱɢɤ, Ⱥ. ȼ. Єɝɨɪɨɜɚ,  
Ƚ. Ɉ. Ɏɟɞɨɫɟɧɤɨ // Ɍɟɡɢ ɞɨɩɨɜɿɞɟɣ Ʉɢʀɜɫɶɤɨʀ ɤɨɧɮɟɪɟɧɰɿʀ ɡ ɚɧɚɥɿɬɢɱɧɨʀ ɯɿɦɿʀ. ɋɭɱɚɫɧɿ ɬɟɧɞɟɧɰɿʀ. – 
Ʉɢʀɜ, 9 – 12 ɱɟɪɜɧɹ, 2014. – ɋ. 187. 

11.  Ɉɩɪɟɞɟɥɟɧɢɟ ɥɟɜɚɧɚ ɦɟɬɨɞɨɦ ȼɗɀɏ ɜ ɫɦɵɜɚɯ ɫ ɩɨɜɟɪɯɧɨɫɬɟɣ ɮɚɪɦɨɛɨɪɭɞɨɜɚɧɢɹ /  
ȿ. Ɉ. ȼɢɬɸɤɨɜɚ, Ⱥ. ȼ. ȿɝɨɪɨɜɚ, Ɉ. Ⱦ. ȼɨɣɬɸɤ, Ⱥ. Ⱥ. Ɏɟɞɨɫɟɧɤɨ // Ɍɟɡɢ ɞɨɩɨɜɿɞɟɣ Ʉɢʀɜɫɶɤɨʀ 
ɤɨɧɮɟɪɟɧɰɿʀ ɡ ɚɧɚɥɿɬɢɱɧɨʀ ɯɿɦɿʀ. ɋɭɱɚɫɧɿ ɬɟɧɞɟɧɰɿʀ. – Ʉɢʀɜ, 9 – 12 ɱɟɪɜɧɹ, 2014. – ɋ. 193. 

12.  Ɏɟɞɨɫɟɧɤɨ Ⱥ. Ⱥ. ȼɚɥɢɞɚɰɢɹ ɦɟɬɨɞɢɤɢ ȼɗɀɏ ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɬɚɬɨɱɧɵɯ ɤɨɥɢɱɟɫɬɜ 
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ȿ.Ɉ. ȼɢɬɸɤɨɜɚ, Ƚ.ȼ. Ɇɚɥɶɰɟɜ // Ɍɟɡɢ ɞɨɩɨɜɿɞɟɣ VII ȼɫɟɭɤɪɚʀɧɫɶɤɨʀ ɧɚɭɤɨɜɨʀ ɤɨɧɮɟɪɟɧɰɿʀ ɫɬɭɞɟɧɬɿɜ 
ɬɚ ɚɫɩɿɪɚɧɬɿɜ «ɏɿɦɿɱɧɿ Ʉɚɪɚɡɿɧɫɶɤɿ ɱɢɬɚɧɧɹ – 2015» – ɏɚɪɤɿɜ, 20 – 22 ɤɜɿɬɧɹ, 2015. – ɋ. 100-101. 

13.  Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɬɚɬɨɱɧɵɯ ɤɨɥɢɱɟɫɬɜ ɪɨɡɭɜɚɫɬɚɬɢɧɚ ɤɚɥɶɰɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɹɯ 
ɮɚɪɦɨɛɨɪɭɞɨɜɚɧɢɹ ɦɟɬɨɞɚɦɢ ȼɗɀɏ ɢ ɥɸɦɢɧɟɫɰɟɧɰɢɢ / Ⱥ. Ⱥ. Ɏɟɞɨɫɟɧɤɨ, ɘ. ȼ. ɋɤɪɢɩɢɧɟɰ, ɂ. ɂ. 
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ȼɟɥɢɤɨɣ Ɉɬɟɱɟɫɬɜɟɧɧɨɣ ɜɨɣɧɟ. ɂɪɤɭɬɫɤ, 18 – 22 ɦɚɹ, 2015. – C. 105–106. 

14.  Luminescence method for determination of abiraterone acetate residues on the surface of 
manufacturing equipment / G. Fedosenko, I. Leonenko, Yu. Scrypynets, A. Yegorova // Abstracts and 
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ȺɇɈɌȺɐȱə 

Ɏɟɞɨɫɟɧɤɨ Ƚ. Ɉ. ɏɪɨɦɚɬɨɝɪɚɮіɱɧі ɬɚ ɨɩɬɢɱɧі ɦɟɬɨɞɢ ɚɧɚɥіɡɭ ɞɥя ɜɢɡɧɚɱɟɧɧя 

ɡɚɥɢɲɤɨɜɢɯ ɤіɥɶɤɨɫɬɟɣ ɞɟяɤɢɯ ɥіɤɚɪɫɶɤɢɯ ɩɪɟɩɚɪɚɬіɜ ɩіɫɥя ɨɱɢɳɟɧɧя ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ 
ɨɛɥɚɞɧɚɧɧя. – ɇɚ ɩɪɚɜɚɯ ɪɭɤɨɩɢɫɭ. 

Ⱦɢɫɟɪɬɚɰɿɹ ɧɚ ɡɞɨɛɭɬɬɹ ɧɚɭɤɨɜɨɝɨ ɫɬɭɩɟɧɹ ɤɚɧɞɢɞɚɬɚ ɯɿɦɿɱɧɢɯ ɧɚɭɤ ɡɚ ɫɩɟɰɿɚɥɶɧɿɫɬɸ 
02.00.02 – ɚɧɚɥɿɬɢɱɧɚ ɯɿɦɿɹ. – Ɏɿɡɢɤɨ-ɯɿɦɿɱɧɢɣ ɿɧɫɬɢɬɭɬ ɿɦ. Ɉ.ȼ. Ȼɨɝɚɬɫɶɤɨɝɨ ɇȺɇ ɍɤɪɚʀɧɢ,  
Ɉɞɟɫɚ, 2018. 

Ⱦɢɫɟɪɬɚɰɿɣɧɚ ɪɨɛɨɬɚ ɩɪɢɫɜɹɱɟɧɚ ɪɨɡɪɨɛɰɿ ɯɪɨɦɚɬɨɝɪɚɮɿɱɧɢɯ ɬɚ ɨɩɬɢɱɧɢɯ ɦɟɬɨɞɢɤ ɚɧɚɥɿɡɭ 

ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ ɞɟɹɤɢɯ ɥɿɤɚɪɫɶɤɢɯ ɩɪɟɩɚɪɚɬɿɜ ɩɿɫɥɹ ɨɱɢɳɟɧɧɹ 

ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ. 
ȼɩɟɪɲɟ ɛɭɜ ɪɨɡɪɨɛɥɟɧɢɣ ɬɟɨɪɟɬɢɱɧɢɣ ɩɿɞɯɿɞ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɨɫɧɨɜɧɨʀ ɦɟɬɪɨɥɨɝɿɱɧɨʀ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɧɚɥɿɬɢɱɧɢɯ ɦɟɬɨɞɢɤ ɤɨɧɬɪɨɥɸ ɹɤɨɫɬɿ ɨɱɢɳɟɧɧɹ ɨɛɥɚɞɧɚɧɧɹ – ɦɚɤɫɢɦɚɥɶɧɨ 
ɞɨɩɭɫɬɢɦɨʀ ɧɟɜɢɡɧɚɱɟɧɨɫɬɿ ɪɟɡɭɥɶɬɚɬɭ ɜɢɦɿɪɸɜɚɧɧɹ. Ɂɚɩɪɨɩɚɧɨɜɚɧɿ ɤɪɢɬɟɪɿʀ ɩɪɢɣɧɹɬɧɨɫɬɿ 
(ɦɚɤɫɢɦɚɥɶɧɚ ɧɟɜɢɡɧɚɱɟɧɿɫɬɶ ɦɟɬɨɞɢɤɢ, ɥɿɧɿɣɧɿɫɬɶ ɝɪɚɞɭɸɜɚɥɶɧɨɝɨ ɝɪɚɮɿɤɚ, ɦɟɠɚ ɤɿɥɶɤɿɫɧɨɝɨ 
ɜɢɡɧɚɱɟɧɧɹ, ɩɪɟɰɢɡɿɣɧɿɫɬɶ ɬɚ ɜɿɞɬɜɨɪɸɜɚɧɿɫɬɶ) ɜɚɥɿɞɚɰɿʀ ɚɧɚɥɿɬɢɱɧɨʀ ɦɟɬɨɞɢɤɢ ɤɨɧɬɪɨɥɸ ɹɤɨɫɬɿ 
ɨɱɢɳɟɧɧɹ ɨɛɥɚɞɧɚɧɧɹ ɬɚ ɜɢɡɧɚɱɟɧɧɹ ɪɿɜɧɹ ɡɚɛɪɭɞɧɟɧɧɹ.  

Ɋɨɡɪɨɛɥɟɧɨ ɬɚ ɜɚɥɿɞɨɜɚɧɨ ɨɩɬɢɱɧɿ ɦɟɬɨɞɢɤɢ: ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢɱɧɨɝɨ (ɬɢɥɨɪɨɧɭ,  

L-5-ɝɿɞɪɨɤɫɢɬɪɢɩɬɨɮɚɧɭ, ɤɨɥɚɝɟɧɭ, ɛɟɧɡɨɛɿɬɚɥɭ), ɩɨɥɹɪɢɦɟɬɪɢɱɧɨɝɨ (ɝɥɸɤɨɡɢ), ɥɸɦɿɧɟɫɰɟɧɬɧɨɝɨ 
(ɪɨɡɭɜɚɫɬɚɬɢɧɭ ɤɚɥɶɰɿɸ, ɮɥɭɩɿɪɬɢɧɭ ɦɚɥɟɚɬɭ, ɚɛɿɪɚɬɟɪɨɧɭ ɚɰɟɬɚɬɭ, ɪɢɜɚɫɬɢɝɦɿɧɭ ɝɿɞɪɨɬɚɪɬɪɚɬɭ) ɬɚ 
ɚɬɨɦɧɨ-ɟɦɿɫɿɣɧɨɝɨ ɡ ɿɧɞɭɤɬɢɜɧɨ ɡɜ'ɹɡɚɧɨɸ ɩɥɚɡɦɨɸ (ɦɿɤɪɨɤɿɥɶɤɨɫɬɟɣ ɤɚɥɿɸ ɬɚ ɧɚɬɪɿɸ) ɜɢɡɧɚɱɟɧɧɹ 
ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ ȺɎІ ɧɚ ɩɨɜɟɪɯɧɹɯ ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ 
ɜɿɞɩɨɜɿɞɧɢɯ ɥɿɤɚɪɫɶɤɢɯ ɩɪɟɩɚɪɚɬɿɜ. 

Ⱦɥɹ ȼȿɊɏ ɜɢɡɧɚɱɟɧɧɹ ȺɎІ ɨɩɬɢɦɿɡɨɜɚɧɿ ɭɦɨɜɢ ɚɧɚɥɿɡɭ (ɬɢɩ ɫɨɪɛɟɧɬɭ, ɝɟɨɦɟɬɪɿɹ ɬɚ 

ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɥɨɧɤɢ, ɫɤɥɚɞ ɟɥɸєɧɬɭ, ɞɿɚɩɚɡɨɧ ɤɨɧɰɟɧɬɪɚɰɿɣ ɨɪɝɚɧɿɱɧɨɝɨ ɦɨɞɢɮɿɤɚɬɨɪɚ ɭ ɪɭɯɨɦɿɣ 
ɮɚɡɿ, ɞɨɜɠɢɧɚ ɯɜɢɥɿ ɬɚ ɿɧ.). ȼɩɟɪɲɟ ɪɨɡɪɨɛɥɟɧɨ ɬɚ ɜɚɥɿɞɨɜɚɧɨ ɦɟɬɨɞɢɤɭ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ 
ɤɿɥɶɤɨɫɬɟɣ L-ɜɚɥɿɧɭ, L-ɥɟɣɰɢɧɭ ɬɚ L-ɿɡɨɥɟɣɰɢɧɭ ɜ ɡɦɢɜɚɯ ɩɿɫɥɹ ɨɱɢɳɟɧɧɹ ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ 
ɨɛɥɚɞɧɚɧɧɹ ɦɟɬɨɞɨɦ ɨɛɟɪɧɟɧɨ-ɮɚɡɨɜɨʀ ȼȿɊɏ ɡ ɍɎ-ɞɟɬɟɤɬɭɜɚɧɧɹɦ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɞɥɹ 
ɩɪɟɞɤɨɥɨɧɨɱɧɨʀ ɞɟɪɢɜɚɬɢɡɚɰɿʀ ɞɢ-ɬɪɟɬ-ɛɭɬɢɥɞɢɤɚɪɛɨɧɚɬɭ, ɳɨ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɜ ɨɪɝɚɧɿɱɧɨɦɭ 
ɫɢɧɬɟɡɿ ɞɥɹ ɡɚɯɢɫɬɭ ɚɦɿɧɨɝɪɭɩ. ȼȿɌШɏ ɡɚɫɬɨɫɨɜɚɧɚ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ ɫɭɯɨɝɨ 
ɟɤɫɬɪɚɤɬɭ ɥɢɫɬɹ ɝɿɧɤɝɨ ɛɿɥɨɛɚ (ɡɚ ɜɦɿɫɬɨɦ ɤɜɟɪɰɟɬɢɧɭ). Ɇɟɬɨɞ ɪɟɚɥɿɡɨɜɚɧ ɡɚɜɞɹɤɢ ɜɢɤɨɪɢɫɬɚɧɧɸ 
ɮɨɫɮɨɪɧɨʀ ɤɢɫɥɨɬɢ, ɹɤɚ ɩɟɪɟɲɤɨɞɠɚє  ɤɨɦɩɥɟɤɫɨɭɬɜɨɪɸɜɚɧɧɸ  ɤɜɟɪɰɟɬɢɧɭ ɡ ɫɢɥɿɤɚɬɨɦ ɰɢɧɤɭ (ІІ) 
(ɤɨɦɩɨɧɟɧɬɨɦ ɮɥɭɨɪɟɫɰɟɧɬɧɨɝɨ ɿɧɞɢɤɚɬɨɪɚ ɯɪɨɦɚɬɨɝɪɚɮɿɱɧɨʀ ɩɥɚɫɬɢɧɤɢ).  

ɉɨɤɚɡɚɧɨ, ɳɨ ɚɧɚɥɿɬɢɱɧɿ ɬɚ ɜɚɥɿɞɚɰɿɣɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɨɡɪɨɛɥɟɧɢɯ ɦɟɬɨɞɢɤ (ɞɿɚɩɚɡɨɧ 
ɥɿɧɿɣɧɨɫɬɿ ɦɟɬɨɞɢɤɢ, ɆɄȼ, ȽȾɄ) ɜɿɞɩɨɜɿɞɚɸɬɶ ɤɪɢɬɟɪɿɹɦ ɩɪɢɣɧɹɬɧɨɫɬɿ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ 
ɤɿɥɶɤɨɫɬɟɣ ȺɎІ ɜ ɡɦɢɜɚɯ ɩɿɫɥɹ ɨɱɢɳɟɧɧɹ ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ.  

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɯɪɨɦɚɬɨɝɪɚɮɿɱɧɿ ɦɟɬɨɞɢ ɚɧɚɥɿɡɭ, ɨɩɬɢɱɧɿ ɦɟɬɨɞɢ ɚɧɚɥɿɡɭ, ɡɚɥɢɲɤɨɜɿ ɤɿɥɶɤɨɫɬɿ 
ɥɿɤɚɪɫɶɤɢɯ ɩɪɟɩɚɪɚɬɿɜ, ɜɚɥɿɞɚɰɿɹ, ɨɱɢɳɟɧɧɹ ɮɚɪɦɚɰɟɜɬɢɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ. 

 

ȺɇɇɈɌȺɐɂə 

Ɏɟɞɨɫɟɧɤɨ Ⱥ. Ⱥ. ɏɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɢɟ ɢ ɨɩɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɚɧɚɥɢɡɚ ɞɥя ɨɩɪɟɞɟɥɟɧɢя 
ɨɫɬɚɬɨɱɧɵɯ ɤɨɥɢɱɟɫɬɜ ɧɟɤɨɬɨɪɵɯ ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɩɨɫɥɟ ɨɱɢɫɬɤɢ 
ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢя. – ɇɚ ɩɪɚɜɚɯ ɪɭɤɨɩɢɫɢ. 

Ⱦɢɫɫɟɪɬɚɰɢɹ ɧɚ ɫɨɢɫɤɚɧɢɟ ɭɱɟɧɨɣ ɫɬɟɩɟɧɢ ɤɚɧɞɢɞɚɬɚ ɯɢɦɢɱɟɫɤɢɯ ɧɚɭɤ ɩɨ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 
02.00.02 – ɚɧɚɥɢɬɢɱɟɫɤɚɹ ɯɢɦɢɹ. – Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ɢɦ. Ⱥ.ȼ. Ȼɨɝɚɬɫɤɨɝɨ  

ɇȺɇ ɍɤɪɚɢɧɵ, Ɉɞɟɫɫɚ, 2018. 
Ⱦɢɫɫɟɪɬɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ ɪɚɡɪɚɛɨɬɤɟ ɯɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɢɯ ɢ ɨɩɬɢɱɟɫɤɢɯ ɦɟɬɨɞɢɤ 
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ɚɧɚɥɢɡɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɬɚɬɨɱɧɵɯ ɤɨɥɢɱɟɫɬɜ ɧɟɤɨɬɨɪɵɯ ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɩɨɫɥɟ 
ɨɱɢɫɬɤɢ ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼɩɟɪɜɵɟ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɧɨɜɧɨɣ ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɦɟɬɨɞɢɤ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɨɱɢɫɬɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ – ɦɚɤɫɢɦɚɥɶɧɨ 
ɞɨɩɭɫɬɢɦɨɣ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɪɟɡɭɥɶɬɚɬɚ ɢɡɦɟɪɟɧɢɹ. ɉɪɟɞɥɨɠɟɧɵ ɤɪɢɬɟɪɢɢ ɩɪɢɟɦɥɟɦɨɫɬɢ 
(ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɦɟɬɨɞɢɤɢ, ɥɢɧɟɣɧɨɫɬɶ ɝɪɚɞɭɢɪɨɜɨɱɧɨɝɨ ɝɪɚɮɢɤɚ, ɩɪɟɞɟɥ 
ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ, ɩɪɟɰɢɡɢɨɧɧɨɫɬɶ ɢ ɜɨɫɩɪɨɢɡɜɨɞɢɦɨɫɬɶ) ɜɚɥɢɞɚɰɢɢ ɚɧɚɥɢɬɢɱɟɫɤɨɣ 
ɦɟɬɨɞɢɤɢ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɨɱɢɫɬɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɭɪɨɜɧɹ ɡɚɝɪɹɡɧɟɧɢɹ.  

Ɋɚɡɪɚɛɨɬɚɧɵ ɢ ɜɚɥɢɞɢɪɨɜɚɧɵ ɨɩɬɢɱɟɫɤɢɟ ɦɟɬɨɞɢɤɢ: ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢɱɟɫɤɨɝɨ (ɬɢɥɨɪɨɧɚ,  
L-5-ɝɢɞɪɨɤɫɢɬɪɢɩɬɨɮɚɧɚ, ɤɨɥɥɚɝɟɧɚ, ɛɟɧɡɨɛɢɬɚɥɚ), ɩɨɥɹɪɢɦɟɬɪɢɱɟɫɤɨɝɨ (ɝɥɸɤɨɡɵ), 
ɥɸɦɢɧɟɫɰɟɧɬɧɨɝɨ (ɪɨɡɭɜɚɫɬɚɬɢɧɚ ɤɚɥɶɰɢɹ, ɮɥɭɩɢɪɬɢɧɚ ɦɚɥɟɚɬɚ, ɚɛɢɪɚɬɟɪɨɧɚ ɚɰɟɬɚɬɚ, 
ɪɢɜɚɫɬɢɝɦɢɧɚ ɝɢɞɪɨɬɚɪɬɪɚɬɚ) ɢ ɚɬɨɦɧɨ-ɷɦɢɫɫɢɨɧɧɨɝɨ ɫ ɢɧɞɭɤɬɢɜɧɨ ɫɜɹɡɚɧɧɨɣ ɩɥɚɡɦɨɣ 
(ɦɢɤɪɨɤɨɥɢɱɟɫɬɜ ɤɚɥɢɹ ɢ ɧɚɬɪɢɹ) ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɬɚɬɨɱɧɵɯ ɤɨɥɢɱɟɫɬɜ ȺɎɂ ɧɚ ɩɨɜɟɪɯɧɨɫɬɹɯ 
ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɩɪɟɩɚɪɚɬɨɜ. 

Ⱦɥɹ ȼɗɀɏ ɨɩɪɟɞɟɥɟɧɢɹ ȺɎɂ ɨɩɬɢɦɢɡɢɪɨɜɚɧɵ ɭɫɥɨɜɢɹ ɚɧɚɥɢɡɚ (ɬɢɩ ɫɨɪɛɟɧɬɚ, ɝɟɨɦɟɬɪɢɹ ɢ 

ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɥɨɧɤɢ, ɫɨɫɬɚɜ ɷɥɸɟɧɬɚ, ɞɢɚɩɚɡɨɧ ɤɨɧɰɟɧɬɪɚɰɢɣ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɦɨɞɢɮɢɤɚɬɨɪɚ ɜ 
ɩɨɞɜɢɠɧɨɣ ɮɚɡɟ, ɞɥɢɧɚ ɜɨɥɧɵ ɢ ɞɪ.). ȼɩɟɪɜɵɟ ɪɚɡɪɚɛɨɬɚɧɚ ɢ ɜɚɥɢɞɢɪɨɜɚɧɚ ɦɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ 
ɨɫɬɚɬɨɱɧɵɯ ɤɨɥɢɱɟɫɬɜ L-ɜɚɥɢɧɚ, L-ɥɟɣɰɢɧɚ ɢ L-ɢɡɨɥɟɣɰɢɧɚ ɜ ɫɦɵɜɚɯ ɩɨɫɥɟ ɨɱɢɫɬɤɢ 
ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɟɬɨɞɨɦ ɨɛɪɚɳɟɧɧɨ-ɮɚɡɨɜɨɣ ȼɗɀɏ ɫ ɍɎ-ɞɟɬɟɤɬɢɪɨɜɚɧɢɟɦ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɥɹ ɩɪɟɞɤɨɥɨɧɨɱɧɨɣ ɞɟɪɢɜɚɬɢɡɚɰɢɢ ɞɢ-ɬɪɟɬ-ɛɭɬɢɥɞɢɤɚɪɛɨɧɚɬɚ, ɤɨɬɨɪɵɣ 

ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɨɪɝɚɧɢɱɟɫɤɨɦ ɫɢɧɬɟɡɟ ɞɥɹ ɡɚɳɢɬɵ ɚɦɢɧɨɝɪɭɩɩ. ȼɗɌɋɏ ɩɪɢɦɟɧɟɧɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɨɫɬɚɬɨɱɧɵɯ ɤɨɥɢɱɟɫɬɜ ɫɭɯɨɝɨ ɷɤɫɬɪɚɤɬɚ ɥɢɫɬɶɟɜ ɝɢɧɤɝɨ ɛɢɥɨɛɚ (ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɤɜɟɪɰɟɬɢɧɚ). 
Ɇɟɬɨɞ ɪɟɚɥɢɡɨɜɚɧ ɛɥɚɝɨɞɚɪɹ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɮɨɫɮɨɪɧɨɣ ɤɢɫɥɨɬɵ, ɤɨɬɨɪɚɹ ɩɪɟɩɹɬɫɬɜɭɟɬ 
ɤɨɦɩɥɟɤɫɨɨɛɪɚɡɨɜɚɧɢɸ ɤɜɟɪɰɟɬɢɧɚ ɫ ɫɢɥɢɤɚɬɨɦ ɰɢɧɤɚ (II) (ɤɨɦɩɨɧɟɧɬɨɦ ɮɥɭɨɪɟɫɰɟɧɬɧɨɝɨ 
ɢɧɞɢɤɚɬɨɪɚ ɯɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɨɣ ɩɥɚɫɬɢɧɤɢ). 

ɉɨɤɚɡɚɧɨ, ɱɬɨ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɢ ɜɚɥɢɞɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɦɟɬɨɞɢɤ 
(ɞɢɚɩɚɡɨɧ ɥɢɧɟɣɧɨɫɬɢ ɦɟɬɨɞɢɤɢ, ɉɄɈ, ɉȾɄ) ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɤɪɢɬɟɪɢɹɦ ɩɪɢɟɦɥɟɦɨɫɬɢ 
ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɬɚɬɨɱɧɵɯ ɤɨɥɢɱɟɫɬɜ ȺɎɂ ɜ ɫɦɵɜɚɯ ɩɨɫɥɟ ɨɱɢɫɬɤɢ ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɯɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɚɧɚɥɢɡɚ, ɨɩɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɚɧɚɥɢɡɚ, 
ɨɫɬɚɬɨɱɧɵɟ ɤɨɥɢɱɟɫɬɜɚ ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɩɪɟɩɚɪɚɬɨɜ, ɜɚɥɢɞɚɰɢɹ, ɨɱɢɫɬɤɚ ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. 
SAMMARY 

Fedosenko G.O. Chromatographic and optical methods of analysis for the residual amounts 

determination of some drugs after the cleaning of pharmaceutical equipment. – As a manuscript. 

The thesis for the candidate’s degree of chemical sciences by the specialty 02.00.02 – analytical 

chemistry. – A.V. Bogatsky Physico-Chemical Institute of NAS of Ukraine, Odessa, 2018. 

The thesis is devoted to the development of chromatographic and optical methods of analysis for 

determination of the residual quantities of some drugs after cleaning of pharmaceutical equipment. 

For the first time, the theoretical approach for determination of the main metrological characteristic 

of analytical methods for quality control of the cleaning of equipment, the maximum permissible 

measurement error, has been developed. The acceptance criteria (maximal uncertainty of the method, 

linearity of the calibration curve, limit of quantification, precision and reproducibility) of the validation of 

the analytical method for quality control of the cleaning of equipment and determination of contamination 

level are proposed. 
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Optical methods have been developed and validated: spectrophotometric (tilorone, 

L-5-hydroxytryptophan, collagen, benzobital), polarimetric (glucose), luminescent (rosuvastatin calcium, 

flupirtine maleate, abiraterone acetate, rivastigmine hydrotartrate) and atomic emission with inductively 

coupled plasma (microquantities of potassium and sodium) determination of residual amounts of APIs on 

surfaces of pharmaceutical equipment in the production of appropriate drugs. 

The analytical conditions for the HPLC determination of the APIs are optimized (sorbent type, 

geometry and column temperature, eluent composition, concentration range of organic modifier in mobile 

phase, wavelength, etc.). The procedure for the determination of the residual amounts of L-valine,  

L-leucine and L-isoleucine in rinse after cleaning of the pharmaceutical equipment by the reversed-phase 

HPLC method with UV detection was developed and validated using di-tert-butyldicarbonate for pre-

column derivatization, which is used in organic synthesis to protect the amino groups. HPTLC was used 

to determine the residual amounts of dry extract of the leaves of ginkgo biloba (by quercetin content). The 

method is realized due to the use of phosphoric acid, which prevents the complexation of quercetin with 

zinc silicate (II) (a component of the fluorescent indicator of the chromatographic plate). 

It is shown that the analytical and validation characteristics of the developed methods (linearity 

range of the method, LOQ, MPC) correspond to the acceptance criteria of the determination of residual 

amounts of APIs in rinse after after cleaning of the pharmaceutical equipment. 

Keywords: chromatographic methods of analysis, optical methods of analysis, residual quantities of 

drugs, validation, cleaning of the pharmaceutical equipment. 


