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ɇɚɭɤɨɜɟ ɜɢɞɚɧɧɹ 
 

Ɂɛɿɪɧɢɤ ɬɟɡ ɞɨɩɨɜɿɞɟɣ 78 ɧɚɭɤɨɜɨʀ ɤɨɧɮɟɪɟɧɰɿʀ ɜɢɤɥɚɞɚɱɿɜ ɚɤɚɞɟɦɿʀ 
23 – 27 ɤɜɿɬɧɹ 2018 ɪ. 

 
Ɇɚɬɟɪɿɚɥɢ, ɡɚɧɟɫɟɧɿ ɞɨ ɡɛɿɪɧɢɤɚ, ɞɪɭɤɭɸɬɶɫɹ ɡɚ ɚɜɬɨɪɫɶɤɢɦɢ ɨɪɢɝɿɧɚɥɚɦɢ. 

Ɂɚ ɞɨɫɬɨɜɿɪɧɿɫɬɶ ɿɧɮɨɪɦɚɰɿʀ ɜɿɞɩɨɜɿɞɚє ɚɜɬɨɪ ɩɭɛɥɿɤɚɰɿʀ. 
 

Ɋɟɤɨɦɟɧɞɨɜɚɧɨ ɞɨ ɞɪɭɤɭ ɬɚ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ ɜ ɦɟɪɟɠɿ Internet ȼɱɟɧɨɸ ɪɚɞɨɸ 
Ɉɞɟɫɶɤɨʀ ɧɚɰɿɨɧɚɥɶɧɨʀ ɚɤɚɞɟɦɿʀ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, 

ɩɪɨɬɨɤɨɥ № 12 ɜɿɞ 24.04.2018 ɪ. 
 

ɉɿɞ ɡɚɝɚɥɶɧɨɸ ɪɟɞɚɤɰɿєɸ Ɂɚɫɥɭɠɟɧɨɝɨ ɞɿɹɱɚ ɧɚɭɤɢ ɿ ɬɟɯɧɿɤɢ ɍɤɪɚʀɧɢ, 
Ʌɚɭɪɟɚɬɚ Ⱦɟɪɠɚɜɧɨʀ ɩɪɟɦɿʀ ɍɤɪɚʀɧɢ ɜ ɝɚɥɭɡɿ ɧɚɭɤɢ ɿ ɬɟɯɧɿɤɢ, 

ɞ-ɪɚ ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪɚ Ȼ.ȼ. Єɝɨɪɨɜɚ 
ɍɤɥɚɞɚɱ Ɍ.Ʌ. Ⱦɶɹɱɟɧɤɨ 

 
Ɋɟɞɚɤɰɿɣɧɚ ɤɨɥɟɝɿɹ 
Ƚɨɥɨɜɚ                         Єɝɨɪɨɜ Ȼ.ȼ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ 
Ɂɚɫɬɭɩɧɢɤ ɝɨɥɨɜɢ       ɉɨɜɚɪɨɜɚ ɇ.Ɇ., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ 
ɑɥɟɧɢ ɤɨɥɟɝɿʀ: 

Ⱥɦɛɚɪɰɭɦɹɧɰ Ɋ.ȼ., ɞ-ɪ ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ 
Ȼɟɡɭɫɨɜ Ⱥ.Ɍ., ɞ-ɪ ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ 
Ȼɭɪɞɨ Ɉ.Ƚ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ 
BТɧɧɿɤɨɜɚ Ʌ.Ƚ., ɞ-ɪ ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ 
ȼɨɥɤɨɜ ȼ.ȿ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ 
Ƚɚɩɨɧɸɤ Ɉ.ȱ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ 
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ȱɨɪɝɚɱɨɜɚ Ʉ.Ƚ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ 
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Ʉɨɜɚɥɟɧɤɨ Ɉ.Ɉ., ɞ.ɬ.ɧ., ɫɬ.ɧ.ɫ. 
Ʉɨɫɨɣ Ȼ.ȼ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ 
Ʉɪɭɫɿɪ Ƚ.ȼ., ɞ-ɪ ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ 
Ɇɚɪɞɚɪ Ɇ.Ɋ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ 
Ɇɿɥɨɜɚɧɨɜ B.I., ɞ-ɪ ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ 
Ɉɫɢɩɨɜɚ Ʌ.Ⱥ., ɞ-ɪ ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ 
ɉɚɜɥɨɜ Ɉ.ȱ., ɞ.ɟ.ɧ., ɩɪɨɮɟɫɨɪ 
ɉɥɨɬɧɿɤɨɜ ȼ.Ɇ., ɞ-ɪ ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ 
ɋɬɚɧɤɟɜɢɱ Ƚ.Ɇ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ,  
ɋɚɜɟɧɤɨ ȱ.ȱ., ɞ.ɟ.ɧ., ɩɪɨɮɟɫɨɪ,  
Ɍɟɥɟɠɟɧɤɨ Ʌ.Ɇ., ɞ-ɪ ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ 
Ɍɤɚɱɟɧɤɨ ɇ.Ⱥ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ,  
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ɏɦɟɥɶɧɸɤ Ɇ.Ƚ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ 
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For non-standard varieties of flour (soft and waxy), it is recommended to determine the 
rheological properties according to the method with the adapted moistening (on the 
alveoconsistograph). 

According to the results of experimental milling on CD1, we recommend this method: for 
soft wheat – 1 passage of flour on the reduction system, for hard and black wheat – 2 passes, for 
waxy wheat – 3 passes, which will be better matched to flour that can be obtained in industrial 
conditions. 

The authors hope that this study of the milling and rheological properties of the new 
Ukrainian varieties of non-bread wheat that appeared in Ukraine in the 2000s will allow introducing 
these varieties into production and obtaining better bakery, confectionery and pasta products. 
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ȼɉɅɂȼ Ʌɍɓȿɇɇə ɁȿɊɇȺ ɇȺ ɄȱɅɖɄȱɋɇɈ-əɄȱɋɇȱ ɉɈɄȺɁɇɂɄɂ 
ɅȺȻɈɊȺɌɈɊɇɈȽɈ ɉɈɆȿɅɍ ɉɒȿɇɂɐȱ 

 
ɑɭɦɚɱɟɧɤɨ ɘ.Ⱦ., ɤ.ɬ.ɧ., ɞɨɰ., Ʉɨɜɚɥɶɨɜ Ɇ.Ɉ., ɤ.ɬ.ɧ., ɫɬ. ɜɢɤɥ., 

Ⱦɨɧɟɰɶ Ⱥ.Ɉ., ɤ.ɬ.ɧ., ɫɬ. ɜɢɤɥ. 
Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ 

 
ȼ ɪɨɛɨɬɿ ɪɨɡɝɥɹɞɚєɬɶɫɹ ɬɟɯɧɨɥɨɝɿɹ ɥɭɳɟɧɧɹ ɡɟɪɧɚ ɩɲɟɧɢɰɿ ɩɟɪɟɞ ɣɨɝɨ ɩɨɦɟɥɨɦ, ɳɨ 

ɞɨɡɜɨɥɹє ɧɟ ɬɿɥɶɤɢ ɩɿɞɜɢɳɢɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ɨɱɢɳɟɧɧɹ ɩɨɜɟɪɯɧɿ ɡɟɪɧɚ ɧɚ ɟɬɚɩɿ ɣɨɝɨ 
ɩɿɞɝɨɬɨɜɤɢ, ɚ ɣ ɡɦɿɧɢɬɢ ɛɨɪɨɲɧɨɦɟɥɶɧɿ ɜɥɚɫɬɢɜɨɫɬɿ. ȱɧɬɟɧɫɢɮɿɤɚɰɿɹ ɨɱɢɳɟɧɧɹ ɩɨɜɟɪɯɧɿ ɡɟɪɧɚ 
ɞɚє ɦɨɠɥɢɜɿɫɬɶ ɩɨɥɿɩɲɢɬɢ ɣɨɝɨ ɹɤɿɫɬɶ ɲɥɹɯɨɦ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɢɞɚɥɟɧɧɹ ɛɪɭɞɭ, ɛɿɥɶɲɨʀ 
ɱɚɫɬɢɧɢ ɲɤɿɞɥɢɜɢɯ ɪɟɱɨɜɢɧ (ɫɨɥɟɣ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ, ɦɿɤɨɬɨɤɫɢɧɿɜ ɿ ɬ.ɞ.) ɿ ɧɟɛɚɠɚɧɭ 
ɦɿɤɪɨɮɥɨɪɭ, ɳɨ ɡɧɚɯɨɞɹɬɶɫɹ ɜ ɨɫɧɨɜɧɨɦɭ ɜ ɨɛɨɥɨɧɤɚɯ ɿ ɧɚ ɩɨɜɟɪɯɧɿ ɡɟɪɧɚ, ɳɨ ɩɨɡɢɬɢɜɧɨ 
ɩɨɡɧɚɱɚєɬɶɫɹ ɧɚ ɹɤɨɫɬɿ ɝɨɬɨɜɨʀ ɩɪɨɞɭɤɰɿʀ. Ʉɪɿɦ ɰɶɨɝɨ, ɜ ɩɪɨɰɟɫɿ ɥɭɳɟɧɧɹ ɜɿɞɛɭɜɚєɬɶɫɹ ɡɦɿɧɚ 
ɫɬɪɭɤɬɭɪɧɨ-ɦɟɯɚɧɿɱɧɢɯ ɿ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɡɟɪɧɚ, ɳɨ ɩɨɬɪɟɛɭє ɩɨɞɚɥɶɲɢɯ ɡɦɿɧ ɜ 
ɬɟɯɧɨɥɨɝɿɱɧɨɦɭ ɩɪɨɰɟɫɿ ɣɨɝɨ ɩɟɪɟɪɨɛɤɢ (ɹɤ ɪɟɠɢɦɿɜ ɪɨɛɨɬɢ ɨɤɪɟɦɢɯ ɫɢɫɬɟɦ ɡɞɪɿɛɧɟɧɧɹ, ɬɚɤ ɿ 
ɡɦɿɧɢ ɡɚɝɚɥɶɧɨʀ ɫɬɪɭɤɬɭɪɢ ɩɪɨɰɟɫɭ ɩɨɦɟɥɭ). 

Ʌɚɛɨɪɚɬɨɪɧɢɣ 70 % ɩɨɦɟɥ ɧɚ ɭɫɬɚɧɨɜɰɿ MLU 202 (ɒɜɟɣɰɚɪɿɹ) ɡ ɩɧɟɜɦɚɬɢɱɧɢɦ 
ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹɦ ɩɪɨɞɭɤɬɿɜ ɪɨɡɦɟɥɸɜɚɧɧɹ ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜ ɪɿɡɧɢɯ ɤɪɚʀɧɚɯ ɞɥɹ 
ɨɰɿɧɤɢ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɩɲɟɧɢɰɿ, ɜɫɬɚɧɨɜɥɟɧɧɹ ɪɟɠɢɦɿɜ ɜɿɞɜɨɥɨɠɟɧɧɹ ɿ 
ɨɬɪɢɦɚɧɧɹ ɛɨɪɨɲɧɚ ɞɥɹ ɩɨɞɚɥɶɲɨʀ ɨɰɿɧɤɢ ɫɩɨɠɢɜɱɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ Д1Ж. ɇɚ ɨɫɧɨɜɿ 
ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɧɚ ɞɚɧɿɣ ɭɫɬɚɧɨɜɰɿ ɦɨɠɧɚ ɫɭɞɢɬɢ ɩɪɨ ɜɩɥɢɜ ɥɭɳɟɧɧɹ ɧɚ ɤɿɥɶɤɿɫɧɨ-
ɹɤɿɫɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ. 

Ⱦɥɹ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ ɨɛɪɚɧɨ ɡɪɚɡɨɤ ɡɟɪɧɚ ɩɲɟɧɢɰɿ, ɜɢɪɨɳɟɧɢɣ ɜ ɰɟɧɬɪɚɥɶɧɨɦɭ ɪɟɝɿɨɧɿ 
ɍɤɪɚʀɧɢ (Ʉɿɪɨɜɨɝɪɚɞɫɶɤɚ ɨɛɥ.), ɡ ɧɚɫɬɭɩɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ ɹɤɨɫɬɿ: ɫɤɥɨɜɢɞɧɿɫɬɶ – 55 %, ɦɚɫɚ 
1000 ɡɟɪɟɧ – 40,1 ɝ, ɧɚɬɭɪɚ – 803 ɝ/ɥ, ɜɨɥɨɝɿɫɬɶ – 12,8 %, ɡɚɫɦɿɱɟɧɿɫɬɶ ɡɟɪɧɚ – ɜ ɦɟɠɚɯ 
ɞɨɩɭɫɬɢɦɢɯ ɧɨɪɦ Д2Ж. 

Ʌɚɛɨɪɚɬɨɪɧɢɣ ɩɨɦɟɥ ɩɪɨɜɨɞɢɥɢ ɧɚ ɭɫɬɚɧɨɜɰɿ MLU 202, ɜ ɹɤɿɣ ɞɥɹ ɜɿɞɛɨɪɭ ɛɨɪɨɲɧɚ 
ɛɭɥɨ ɜɫɬɚɧɨɜɥɟɧɨ ɤɚɩɪɨɧɨɜɟ ɫɢɬɨ № 43 (165 ɦɤɦ). 

Ʉɿɥɶɤɿɫɧɿ ɛɚɥɚɧɫɢ ɥɚɛɨɪɚɬɨɪɧɢɯ ɩɨɦɟɥɿɜ ɧɟɥɭɳɟɧɨɝɨ ɿ ɥɭɳɟɧɨɝɨ ɡɟɪɧɚ ɩɪɟɞɫɬɚɜɥɟɧɿ ɜ 
ɬɚɛɥ.1. 
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Ɍɚɛɥɢɰɹ 1 – Ȼɚɥɚɧɫɢ ɥɚɛɨɪɚɬɨɪɧɢɯ ɩɨɦɨɥɨɜ 
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I II III  1 2 3 
0 10,2 5,8 9,3 34,0 12,2 3,1 25,3 49,3 74,6 13,7 8,6 22,3 0,0 3,1 100 
3 8,9 5,0 8,0 34,3 13,6 3,1 21,9 51,0 72,9 10,2 11,0 21,2 3,0 2,9 100 
6 7,6 4,4 7,2 35,1 13,8 3,2 19,2 52,1 71,3 7,4 12,3 19,7 6,2 2,8 100 

Ⱦɚɧɿ ɩɪɨɜɟɞɟɧɢɯ ɥɚɛɨɪɚɬɨɪɧɢɯ ɩɨɦɟɥɿɜ, ɩɪɟɞɫɬɚɜɥɟɧɿ ɜ ɬɚɛɥ. 1, ɜɤɚɡɭɸɬɶ, ɳɨ ɩɪɢ 
ɜɢɤɨɪɢɫɬɚɧɧɿ ɥɭɳɟɧɧɹ ɡɟɪɧɚ, ɜɿɞɛɭɜɚєɬɶɫɹ ɡɧɢɠɟɧɧɹ ɡɚɝɚɥɶɧɨɝɨ ɜɢɯɨɞɭ ɛɨɪɨɲɧɚ ɜɿɞɧɨɫɧɨ ɞɨ 
ɡɟɪɧɚ, ɫɩɪɹɦɨɜɚɧɨɝɨ ɧɚ ɥɭɳɟɧɧɹ, ɬɚɤ ɩɪɢ ɫɬɭɩɟɧɿ ɥɭɳɟɧɧɹ 3 % ɡɚɝɚɥɶɧɢɣ ɜɢɯɿɞ ɛɨɪɨɲɧɚ 
ɡɧɢɡɢɜɫɹ ɧɚ 1,7 %, ɚ ɩɪɢ 6 % – ɧɚ 3,3 %, ɩɪɢ ɰɶɨɦɭ ɜɿɞɛɭɜɫɹ ɩɟɪɟɪɨɡɩɨɞɿɥ ɜɢɯɨɞɭ ɛɨɪɨɲɧɚ ɩɨ 
ɟɬɚɩɚɯ ɿ ɩɨ ɫɢɫɬɟɦɚɦ. 

Ʌɭɳɟɧɧɹ ɡɟɪɧɚ ɿ ɜɢɞɚɥɟɧɧɹ ɱɚɫɬɢɧɢ ɨɛɨɥɨɧɨɤ ɡ ɣɨɝɨ ɩɨɜɟɪɯɧɿ ɩɪɢɡɜɟɥɨ ɞɨ ɡɦɿɧɢ 
ɫɬɪɭɤɬɭɪɧɨ-ɦɟɯɚɧɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɡɟɪɧɚ ɿ ɩɿɞɜɢɳɟɧɧɹ ɤɪɭɩɧɨɫɬɿ ɩɪɨɦɿɠɧɢɯ ɩɪɨɞɭɤɬɿɜ. ȼ 
ɪɟɡɭɥɶɬɚɬɿ, ɩɪɢ ɥɚɛɨɪɚɬɨɪɧɨɦɭ ɩɨɦɟɥɿ ɡ ɮɿɤɫɨɜɚɧɢɦɢ ɡɚɡɨɪɚɦɢ ɧɚ ɫɢɫɬɟɦɚɯ, ɜɿɞɛɭɥɨɫɹ 
ɡɛɿɥɶɲɟɧɧɹ ɜɢɯɨɞɭ ɪɨɡɦɟɥɶɧɢɯ ɜɢɫɿɜɨɤ, ɳɨ ɿ ɡɭɦɨɜɢɥɨ ɡɦɟɧɲɟɧɧɹ ɡɚɝɚɥɶɧɨɝɨ ɜɢɯɨɞɭ 
ɛɨɪɨɲɧɚ. ɉɪɢ ɰɶɨɦɭ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɦ ɦɟɬɨɞɨɦ ɪɨɡɦɟɥɶɧɿ ɜɢɫɿɜɤɢ ɡ ɥɭɳɟɧɨɝɨ ɡɟɪɧɚ ɛɭɥɢ 
«ɠɢɪɧɢɦɢ», ɳɨ ɫɜɿɞɱɢɬɶ ɩɪɨ ɧɟɞɨɫɬɚɬɧɶɨ ɟɮɟɤɬɢɜɧɢɣ ɩɪɨɰɟɫ ɫɨɪɬɭɜɚɧɧɹ ɜ ɭɦɨɜɚɯ 
ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɩɨɦɟɥɭ. 

Ɉɰɿɧɤɚ ɤɿɥɶɤɿɫɧɨɝɨ ɛɚɥɚɧɫɭ ɧɟ ɞɨɡɜɨɥɹє ɩɪɨɜɟɫɬɢ ɩɨɜɧɨɰɿɧɧɢɣ ɚɧɚɥɿɡ ɟɮɟɤɬɢɜɧɨɫɬɿ 
ɬɟɯɧɨɥɨɝɿʀ ɥɭɳɟɧɧɹ ɡɟɪɧɚ ɩɟɪɟɞ ɩɨɦɟɥɨɦ, ɜɚɠɥɢɜɨ ɜɢɡɧɚɱɢɬɢ ɜɩɥɢɜ ɥɭɳɟɧɧɹ ɿ ɧɚ ɹɤɿɫɬɶ 
ɛɨɪɨɲɧɚ. ɇɚ ɜɢɪɨɛɧɢɰɬɜɿ ɹɤɿɫɬɶ ɛɨɪɨɲɧɚ ɜ ɩɟɪɲɭ ɱɟɪɝɭ ɨɰɿɧɸɸɬɶ ɡɚ ɡɨɥɶɧɿɫɬɸ ɿ ɛɿɥɿɫɬɸ 
ɛɨɪɨɲɧɚ (ɬɚɛɥ. 2). 

Ɍɚɛɥɢɰɹ 2 – Ȼɿɥɿɫɬɶ ɬɚ ɡɨɥɶɧɿɫɬɶ ɛɨɪɨɲɧɚ ɥɚɛɨɪɚɬɨɪɧɢɯ ɩɨɦɟɥɿɜ 
ɋɬɭɩɿɧɶ 
ɥɭɳɟɧɧɹ, 

% 

Ⱦɪɚɧɨɝɨ, 
ɩɨ ɫɢɫɬɟɦɚɦ 

Ɋɨɡɦɟɥɶɧɨɝɨ, 
ɩɨ ɫɢɫɬɟɦɚɦ 

ɋɟɪɟɞɧɶɨɡɜɚɠɟɧɚ 

I II  III  1 2 3 ɞɪɚɧɚ ɪɨɡɦɟɥɶɧɚ 
Ȼɿɥɿɫɬɶ ɛɨɪɨɲɧɚ, ɨɞ. 

0 0 0 0 0 0 0 0 0 
3 3 3 3 3 3 3 3 3 
6 6 6 6 6 6 6 6 6 

Ɂɨɥɶɧɿɫɬɶ ɛɨɪɨɲɧɚ, % 
0 0,61 0,59 0,65 0,56 0,52 0,51 0,62 0,55 
3 0,58 0,61 0,68 0,54 0,51 0,53 0,64 0,53 
6 0,57 0,61 0,69 0,52 0,50 0,56 0,64 0,54 

Ⱥɧɚɥɿɡ ɞɚɧɢɯ ɬɚɛɥɢɰɶ ɩɨɤɚɡɭє, ɳɨ ɥɭɳɟɧɧɹ ɡɟɪɧɚ ɩɟɪɟɞ ɦɚє ɿɫɬɨɬɧɢɣ ɜɩɥɢɜ ɧɟ ɬɿɥɶɤɢ 
ɧɚ ɤɿɥɶɤɿɫɧɿ, ɚ ɣ ɧɚ ɹɤɿɫɧɿ ɩɨɤɚɡɧɢɤɢ ɛɨɪɨɲɧɚ ɥɚɛɨɪɚɬɨɪɧɢɯ ɩɨɦɟɥɿɜ. 

ɉɪɢ ɥɭɳɟɧɧɿ ɧɚ ɜɫɿɯ ɫɢɫɬɟɦɚɯ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɜɿɞɛɭɜɚєɬɶɫɹ ɡɛɿɥɶɲɟɧɧɹ 
ɛɿɥɨɫɬɿ ɛɨɪɨɲɧɚ, ɿ, ɜ ɤɿɧɰɟɜɨɦɭ ɩɿɞɫɭɦɤɭ, ɫɟɪɟɞɧɶɨɡɜɚɠɟɧɚ ɛɿɥɢɡɧɚ ɛɨɪɨɲɧɚ ɡɛɿɥɶɲɭєɬɶɫɹ ɧɚ 
2…3 ɨɞ. ɧɟɡɚɥɟɠɧɨ ɜɿɞ ɫɬɭɩɟɧɹ ɥɭɳɟɧɧɹ ɡɟɪɧɚ ɩɟɪɟɞ ɩɨɦɟɥɨɦ. 

ɇɚɣɛɿɥɶɲ ɡɧɚɱɧɟ ɡɪɨɫɬɚɧɧɹ ɛɿɥɿɫɬɶ ɛɨɪɨɲɧɚ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɧɚ 1 ɿ 2 ɪ.ɫ. – ɧɚ 3 ɿ 6 ɨɞ. 
ɜɿɞɩɨɜɿɞɧɨ, ɳɨ ɩɨɜ'ɹɡɚɧɨ ɡ ɩɨɥɿɩɲɟɧɧɹɦ ɹɤɨɫɬɿ ɩɪɨɦɿɠɧɢɯ ɩɪɨɞɭɤɬɿɜ, ɳɨ ɧɚɞɯɨɞɹɬɶ ɡ ɞɪɚɧɢɯ 
ɫɢɫɬɟɦ. Ɍɚɤɨɠ ɛɿɥɿɫɬɶ ɛɨɪɨɲɧɚ ɿɫɬɨɬɧɨ (ɧɚ 10…11 ɨɞ.) ɡɛɿɥɶɲɭєɬɶɫɹ ɧɚ III ɞɪ.ɫ., ɳɨ 
ɜɿɞɛɭɜɚєɬɶɫɹ ɡɚ ɪɚɯɭɧɨɤ ɜɢɞɚɥɟɧɧɹ ɱɚɫɬɢɧɢ ɨɛɨɥɨɧɨɤ ɜ ɩɪɨɰɟɫɿ ɥɭɳɟɧɧɹ, ɹɤɿ ɦɨɝɥɢ ɛ 
ɩɨɬɪɚɩɢɬɢ ɜ ɛɨɪɨɲɧɨ ɜ ɩɪɨɰɟɫɿ ʀɯ ɜɢɦɟɥɭ ɧɚ ɞɚɧɿɣ ɫɢɫɬɟɦɿ. 

Ɉɫɤɿɥɶɤɢ ɛɿɥɿɫɬɶ ɛɨɪɨɲɧɚ ɡɛɿɥɶɲɭɜɚɥɚɫɹ ɧɚ ɜɫɿɯ ɫɢɫɬɟɦɚɯ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ, ɬɨ 
ɥɨɝɿɱɧɨ ɛɭɥɨ ɛ ɩɪɢɩɭɫɬɢɬɢ, ɳɨ ʀʀ ɡɨɥɶɧɿɫɬɶ ɧɚ ɜɫɿɯ ɫɢɫɬɟɦɚɯ ɩɨɜɢɧɧɚ ɡɦɟɧɲɭɜɚɬɢɫɶ. Ɉɞɧɚɤ, 
ɹɤ ɩɨɤɚɡɭɸɬɶ ɞɚɧɿ ɬɚɛɥ. 2, ɡɦɟɧɲɟɧɧɹ ɡɨɥɶɧɨɫɬɿ ɛɨɪɨɲɧɚ ɜɿɞɛɭɜɚɥɨɫɹ ɬɿɥɶɤɢ ɧɚ I ɞɪ.ɫ., ɚ ɣ ɿ 1-
ɣ ɿ 2-ɣ ɪ.ɫ., ɧɚ ɿɧɲɢɯ ɫɢɫɬɟɦɚɯ, ɧɚɜɩɚɤɢ, ɡɨɥɶɧɿɫɬɶ ɛɨɪɨɲɧɚ ɡɛɿɥɶɲɭɜɚɥɚɫɹ, ɨɫɨɛɥɢɜɨ, ɧɚ 
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ɫɢɫɬɟɦɚɯ ɜɢɦɟɥɭ – ɧɚ 0,03…0,05 %. ɐɟ ɦɨɠɧɚ ɩɨɹɫɧɢɬɢ ɬɢɦ, ɳɨ ɜ ɪɟɡɭɥɶɬɚɬɿ ɜɢɞɚɥɟɧɧɹ 
ɱɚɫɬɢɧɢ ɨɛɨɥɨɧɨɤ ɿ ɡɦɿɧɢ ɫɬɪɭɤɬɭɪɧɨ-ɦɟɯɚɧɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɡɟɪɧɚ ɩɪɢ ɣɨɝɨ ɥɭɳɟɧɿ, 
ɩɨɥɿɩɲɭɸɬɶɫɹ ɭɦɨɜɢ ɩɨɞɪɿɛɧɟɧɧɹ ɜɧɭɬɪɿɲɧɿɯ ɲɚɪɿɜ ɡɟɪɧɿɜɤɢ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɿ ɛɟɡɛɚɪɜɧɨɝɨ 
ɜɢɫɨɤɨɡɨɥɶɧɨɝɨ ɚɥɟɣɪɨɧɨɜɨɝɨ ɲɚɪɭ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɜ ɩɨɪɿɜɧɹɧɧɿ ɡ ɧɟɥɭɳɟɧɢɦ ɡɟɪɧɨɦ, ɜ 
ɛɨɪɨɲɧɨ ɩɟɪɟɯɨɞɢɬɶ ɛɿɥɶɲɚ ɤɿɥɶɤɿɫɬɶ ɚɥɟɣɪɨɧɨɜɨɝɨ ɲɚɪɭ, ɛɚɝɚɬɨɝɨ ɦɚɤɪɨ- ɿ ɦɿɤɪɨɟɥɟɦɟɧɬɿɜ ɿ 
ɜɿɬɚɦɿɧɚɦɢ, ɳɨ ɩɿɞɜɢɳɭє ɛɿɨɥɨɝɿɱɧɭ ɰɿɧɧɿɫɬɶ ɛɨɪɨɲɧɚ. 

ȼ ɪɟɡɭɥɶɬɚɬɿ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɧɚɫɬɭɩɧɿ ɜɢɫɧɨɜɤɢ: 
— ɡɦɿɧɚ ɛɨɪɨɲɧɨɦɟɥɶɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɡɟɪɧɚ ɜ ɩɪɨɰɟɫɿ ɥɭɳɟɧɧɹ ɩɪɢɡɜɨɞɢɬɶ ɞɨ 

ɡɛɿɥɶɲɟɧɧɹ ɜɢɯɨɞɭ ɛɨɪɨɲɧɚ ɧɚ ɪɨɡɦɟɥɶɧɢɯ ɫɢɫɬɟɦɚɯ, ɚ, ɨɬɠɟ, ɿ ɞɨ ɡɛɿɥɶɲɟɧɧɹ ɜɢɯɨɞɭ 
ɛɨɪɨɲɧɚ ɜɢɫɨɤɢɯ ɫɨɪɬɿɜ; 

— ɛɿɥɶɲɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɨɱɢɫɬɤɢ ɩɨɜɟɪɯɧɿ ɜ ɩɪɨɰɟɫɿ ɥɭɳɟɧɧɹ ɩɿɞɜɢɳɭє ɛɿɥɢɡɧɭ 
ɛɨɪɨɲɧɚ, ɚ ɡɦɿɧɚ ɫɬɪɭɤɬɭɪɧɨ-ɦɟɯɚɧɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɛɿɥɶɲɟɧɧɹ ʀʀ ɡɨɥɶɧɨɫɬɿ 
ɡɚ ɪɚɯɭɧɨɤ ɡɛɿɥɶɲɟɧɧɹ ɜɦɿɫɬɭ ɚɥɟɣɪɨɧɨɜɨɝɨ ɲɚɪɭ ɜ ɛɨɪɨɲɧɿ. 

 
Ʌɿɬɟɪɚɬɭɪɚ 
1. ȿɝɨɪɨɜ Ƚ.Ⱥ., Ƚɢɧɡɛɭɪɝ Ɇ.ȿ., Ɇɟɥɶɧɢɤɨɜ ȿ.Ɇ., ɏɨɪɰɟɜ Ȼ.ɇ. ɉɪɚɤɬɢɤɭɦ ɩɨ 

ɬɟɯɧɨɥɨɝɢɢ ɦɭɤɨɦɨɥɶɧɨɝɨ, ɤɪɭɩɹɧɨɝɨ ɢ ɤɨɦɛɢɤɨɪɦɨɜɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. – Ɇ.: Ʉɨɥɨɫ, 1974. – 
208 c. 

2. ɉɪɚɜɢɥɚ ɨɪɝɚɧɿɡɚɰɿʀ ɬɚ ɜɟɞɟɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɧɚ ɛɨɪɨɲɧɨɦɟɥɶɧɢɯ 
ɡɚɜɨɞɚɯ. – Ʉ.: ȼɿɩɨɥ, 1998. – 145 c. 

 

 

Ʌɍɓȿɇɇə ɁȿɊɇȺ ɌɊɂɌɂɄȺɅȿ Ɂ ȼɂɄɈɊɂɋɌȺɇɇəɆ  
ɌȿɉɅɈȼɈȲ ɈȻɊɈȻɄɂ 

 
ɑɭɦɚɱɟɧɤɨ ɘ.Ⱦ., ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ; ɉɚɬɟɜɫɶɤɚ ə.ȼ., ɦɚɝɿɫɬɪ 

Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ 
 

Ɉɞɧɢɦ ɿ ɧɚɩɪɹɦɤɿɜ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɢɪɨɛɧɢɰɬɜɚ ɤɪɭɩ’ɹɧɢɯ ɩɪɨɞɭɤɬɿɜ є 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɡɟɪɧɚ ɜɢɫɨɤɨʀ ɛɿɨɥɨɝɿɱɧɨʀ ɰɿɧɧɨɫɬɿ. ȱ ɫɚɦɟ ɡɟɪɧɨ ɬɪɢɬɢɤɚɥɟ ɜ ɩɨɜɧɿɣ ɦɿɪɿ ɦɨɠɟ 
ɡɚɞɨɜɨɥɶɧɢɬɢ ɫɭɱɚɫɧɭ ɩɨɬɪɟɛɭ ɪɨɡɲɢɪɟɧɧɹ ɚɫɨɪɬɢɦɟɧɬɭ ɝɨɬɨɜɨʀ ɩɪɨɞɭɤɰɿʀ,ɜɢɪɨɛɧɢɰɬɜɚ  
ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɡ ɜɢɫɨɤɢɦɢ ɩɨɠɢɜɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ Д1,2,3Ж. 

ȼ ɯɨɞɿ ɞɚɧɨʀ ɪɨɛɨɬɢ ɧɚɦɢ ɛɭɥɨ ɜɢɜɱɟɧɨ ɜɩɥɢɜ ɪɿɡɧɢɯ ɪɟɠɢɦɿɜ ɥɭɳɟɧɧɹ ɡɟɪɧɚ ɧɚ ɜɢɯɿɞ 
ɹɞɪɚ ɿ ɩɨɛɿɱɧɢɯ ɩɪɨɞɭɤɬɿɜ ɿɡ ɡɟɪɧɚ ɬɪɢɬɢɤɚɥɟ. 

Ʌɭɳɟɧɧɹ ɡɟɪɧɚ ɬɪɢɬɢɤɚɥɟ ɩɪɨɜɨɞɢɥɢ ɜ ɥɚɛɨɪɚɬɨɪɧɨɦɭ ɥɭɳɢɥɶɧɢɤɭ, ɪɨɛɨɱɢɦ ɨɪɝɚɧɨɦ 
ɹɤɨɝɨ є ɝɨɪɢɡɨɧɬɚɥɶɧɢɣ ɜɚɥ ɡ ɚɛɪɚɡɢɜɧɢɦɢ ɞɢɫɤɚɦɢ. (ɡɟɪɧɢɫɬɿɫɬɶ 63). 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɧɹ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ ɜɢɛɪɚɧɨ ɡɟɪɧɨ ɬɪɢɬɢɤɚɥɟ ɫɨɪɬɭ ɋɥɚɜɟɬɧɢɣ ɡ 
ɧɚɫɬɭɩɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ ɹɤɨɫɬɿ (ɬɚɛɥ. 1). 

Ɍɚɛɥɢɰɹ 1 – ɉɨɤɚɡɧɢɤɢ ɹɤɨɫɬɿ ɡɟɪɧɚ ɬɪɢɬɢɤɚɥɟ 

ȼɨɥɨɝɿɫɬɶ, 
% 

ɋɤɥɨɜɢɞɧɿɫɬɶ, % 
ɋɢɪɚ ɤɥɟɣɤɨɜɢɧɚ Ɇɚɫɚ 

1000ɡ, ɝ 
Ɂɨɥɶɧɿɫɬɶ, 

% 
ɇɚɬɭɪɚ,  
ɝ/ɥ 

ȼɦɿɫɬ, % 
əɤɿɫɬɶ, 

ɨɞ.ɩɪ.ȼȾɄ 
   

11,3 42 20 89 38 1,86 670 
 

ȼɢɯɿɞɧɿ ɡɪɚɡɤɢ ɡɟɪɧɚ ɬɪɢɬɢɤɚɥɟ ɩɨɩɟɪɟɞɧɶɨ ɨɱɢɳɚɥɢ ɜɿɞ ɞɨɦɿɲɨɤ ɬɚ ɡɜɨɥɨɠɭɜɚɥɢ ɞɨ 
12, 14, 16 % ɡ ɩɨɞɚɥɶɲɢɦ ɜɿɞɜɨɥɨɠɟɧɿ 4 ɝɨɞ. (ɧɚ ɩɿɞɫɬɚɜɿ ɩɨɩɟɪɟɞɧɿɯ ɞɚɧɢɯ). Ʌɭɳɢɥɢ ɡɟɪɧɨ 
ɬɪɢɬɢɤɚɥɟ ɧɚ ɩɪɨɬɹɡɿ 20,40,60,80 ɬɚ 100 ɫɟɤ. ȿɮɟɤɬɢɜɧɿɫɬɶ ɩɪɨɰɟɫɭ  ɥɭɳɟɧɧɹ ɜɢɡɧɚɱɚɥɢ ɩɨ 
ɫɬɭɩɟɧɸ ɡɧɹɬɬɹ ɨɛɨɥɨɧɨɤ. Ʌɭɳɟɧɟ ɡɟɪɧɨ ɩɪɨɩɚɪɸɜɚɥɢ ɜ ɥɚɛɨɪɚɬɨɪɧɨɦɭ ɚɩɚɪɚɬɿ ɞɥɹ ɬɟɩɥɨɜɨʀ 
ɨɛɪɨɛɤɢ ɩɟɪɿɨɞɢɱɧɨʀ ɞɿʀ ɩɪɢ ɧɚɞɥɢɲɤɨɜɨɦɭ ɬɢɫɤɭ ɧɚɫɢɱɟɧɨʀ ɩɚɪɢ 0,15 Ɇɉɚ. ɉɥɸɳɟɧɧɹ 
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