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ɉɪɢɜɟɞɟɧɵ ɞɚɧɧɵɟ ɯɢɦɢɱɟɫɤɨɝɨ, ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɨɝɨ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɢɡɭɱɟɧɢɹ 
ɩɟɪɟɫɩɟɤɬɢɜɧɨɝɨ ɜɢɞɚ ɠɟɥɟɡɨɪɭɞɧɨɝɨ ɫɵɪɶɹ Ʉɪɢɜɛɚɫɫɚ – ɛɟɞɧɵɯ ɝɟɦɚɬɢɬɨɜɵɯ 
ɪɭɞ, ɧɭɠɞɚɸɳɢɯɫɹ ɜ ɨɛɨɝɚɳɟɧɢɢ. ɇɚ ɨɫɧɨɜɟ ɷɬɢɯ ɞɚɧɧɵɯ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɟ-
ɩɟɧɶɸ ɦɚɪɲɚɥɥɢɬɢɡɚɰɢɢ ɢɫɯɨɞɧɵɯ ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ ɜɵɞɟɥɟɧɵ ɩɹɬɶ ɪɚɡɧɨ-
ɜɢɞɧɨɫɬɟɣ ɨɞɧɨɝɨ ɢɡ ɜɢɞɨɜ ɝɟɦɚɬɢɬɨɜɨɝɨ ɫɵɪɶɹ – ɝɟɦɚɬɢɬɨɜɵɯ ɦɚɪɲɚɥɥɢɬɨɜ. ɂɡ-
ɥɨɠɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɡɭɱɟɧɢɹ ɢɡɦɟɧɟɧɢɹ ɢɯ ɢɡɦɟɥɶɱɚɟɦɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɪɨɹɜɥɟɧɢɹ ɩɪɢɪɨɞɧɵɯ ɢ ɬɟɯɧɨɝɟɧɧɵɯ ɮɚɤɬɨɪɨɜ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɢɧ-
ɬɟɧɫɢɜɧɨɫɬɢ ɦɚɪɲɚɥɥɢɬɢɡɚɰɢɢ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɢɡɦɟɥɶɱɟɧɢɹ ɜ ɲɚɪɨɜɨɣ 
ɦɟɥɶɧɢɰɟ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɡɦɟɥɶɱɚɟɦɨɫɬɢ ɝɟɦɚɬɢɬɨɜɵɯ ɦɚɪɲɚɥɥɢɬɨɜ ɡɚɤɨɧɨ-
ɦɟɪɧɨ ɜɨɡɪɚɫɬɚɟɬ. 

 

 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ. Ƚɟɦɚɬɢɬɨɜɵɟ ɤɜɚɪɰɢɬɵ, ɤɨ-
ɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɩɪɨɞɭɤɬɨɦ ɝɢɩɟɪɝɟɧɧɵɯ ɢɡɦɟ-
ɧɟɧɢɣ ɢɫɯɨɞɧɵɯ ɦɚɝɧɟɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ ɠɟ-
ɥɟɡɢɫɬɨ-ɤɪɟɦɧɢɫɬɨɣ ɮɨɪɦɚɰɢɢ ɞɨɤɟɦɛɪɢɹ [2, 
5, 6, 9, 10, 13], ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɡɭɱɚɸɬɫɹ 
ɤɚɤ ɩɟɪɫɩɟɤɬɢɜɧɨɟ ɠɟɥɟɡɨɪɭɞɧɨɟ ɫɵɪɶɟ Ʉɪɢ-
ɜɨɪɨɠɫɤɨɝɨ ɛɚɫɫɟɣɧɚ. ɋɢɫɬɟɦɚɬɢɱɟɫɤɨɟ ɢɡɭɱɟ-
ɧɢɟ ɥɨɤɚɥɢɡɚɰɢɢ, ɦɨɪɮɨɥɨɝɢɢ, ɧɟɨɞɧɨɪɨɞɧɨ-
ɫɬɢ ɫɬɪɨɟɧɢɹ ɡɚɥɟɠɟɣ ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ, 
ɢɯ ɦɢɧɟɪɚɥɶɧɨɝɨ ɢ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ, ɨɛɨ-
ɝɚɬɢɦɨɫɬɢ ɩɪɨɜɨɞɢɬɫɹ, ɧɚɱɢɧɚɹ ɫ 60 ɝɨɞɨɜ ɏɏ 
ɫɬ. [4, 8]. Ɉɞɧɚɤɨ ɞɨ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ ɧɟ 
ɪɚɡɪɚɛɨɬɚɧɵ ɨɩɬɢɦɚɥɶɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɫɯɟɦɵ ɪɭɞɨɩɨɞɝɨɬɨɜɤɢ ɢ ɨɛɨɝɚɳɟɧɢɹ ɝɟɦɚɬɢ-
ɬɨɜɨɝɨ ɫɵɪɶɹ. ɉɪɢɱɢɧɚ ɫɨɫɬɨɢɬ ɜ ɧɟɞɨɫɬɚɬɨɱ-
ɧɨɣ ɝɟɨɥɨɝɢɱɟɫɤɨɣ, ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɨɣ ɢɡɭɱɟ-
ɧɨɫɬɢ ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ ɢ ɩɪɨɞɭɤɬɨɜ ɢɯ 
ɷɩɢɝɟɧɟɬɢɱɟɫɤɢɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ (ɦɚɪɲɚɥɥɢ-
ɬɢɡɚɰɢɢ, ɝɢɩɟɪɝɟɧɧɨɝɨ ɨɤɜɚɰɟɜɚɧɢɹ, ɝɟɬɢɬɢɡɚ-
ɰɢɢ ɢ ɞɪ.). 

Ɉɛɪɚɡɨɜɚɧɢɟ ɡɚɥɟɠɟɣ ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢ-
ɬɨɜ ɩɪɨɢɫɯɨɞɢɥɨ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɛɨɥɟɟ 2 ɦɥɪɞ. 

ɥɟɬ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɍɤɪɚɢɧɫɤɨɝɨ ɳɢɬɚ (ɍɓ) ɢ 
ɜ ɟɝɨ ɫɨɫɬɚɜɟ Ʉɪɢɜɨɪɨɠɫɤɨɝɨ ɛɚɫɫɟɣɧɚ ɜ ɤɨɧ-
ɬɢɧɟɧɬɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɮɨɪɦɢ-
ɪɨɜɚɥɚɫɶ ɤɨɪɚ ɜɵɜɟɬɪɢɜɚɧɢɹ ɠɟɥɟɡɢɫɬɵɯ ɩɨ-
ɪɨɞ. ȼ ɝɪɚɧɢɰɚɯ ɋɟɜɟɪɧɨɝɨ ɠɟɥɟɡɨɪɭɞɧɨɝɨ 
ɪɚɣɨɧɚ (ɪɢɫ. 1) ɟɟ ɜɟɪɬɢɤɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɧɟ 
ɩɪɟɜɵɲɚɟɬ ɧɟɫɤɨɥɶɤɢɯ ɞɟɫɹɬɤɨɜ ɦɟɬɪɨɜ, ɥɨ-
ɤɚɥɶɧɨ ɞɨɫɬɢɝɚɟɬ 150 ɦ. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟ-
ɧɢɟ – ɛɨɥɟɟ 2500 ɦ – ɜɟɪɬɢɤɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ 
ɤɨɪɵ ɜɵɜɟɬɪɢɜɚɧɢɹ ɢɦɟɟɬ ɜ ɝɪɚɧɢɰɚɯ ɋɚɤɫɚ-
ɝɚɧɫɤɨɝɨ ɪɚɣɨɧɚ. ȼ ɩɪɟɞɟɥɚɯ ɢɡɭɱɟɧɧɨɝɨ ɚɜɬɨ-
ɪɚɦɢ ɘɠɧɨɝɨ ɠɟɥɟɡɨɪɭɞɧɨɝɨ ɪɚɣɨɧɚ ɝɥɭɛɢɧɚ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɬɟɥ ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ 
ɢɡɦɟɧɹɟɬɫɹ ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɞɟɫɹɬɤɨɜ ɦɟɬɪɨɜ ɜ 
ɸɠɧɨɣ ɱɚɫɬɢ ɋɤɟɥɟɜɚɬɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ 
ɞɨ ɛɨɥɟɟ 1000 ɦ ɜ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ ȼɚɥɹɜɤɢɧ-
ɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ. Ȼɥɢɡɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɨɬ-
ɦɟɱɟɧɵ ɞɥɹ Ʌɢɯɦɚɧɨɜɫɤɨɝɨ ɠɟɥɟɡɨɪɭɞɧɨɝɨ 
ɪɚɣɨɧɚ – ɨɬ ɦɟɧɟɟ 50 ɦ ɜ ɟɝɨ ɸɠɧɨɣ ɱɚɫɬɢ ɞɨ 
ɛɨɥɟɟ 1500 ɦ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɢ ɫɟɜɟɪɧɨɣ [4, 8]. 

Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɤɨɪɵ ɜɵɜɟɬɪɢɜɚɧɢɹ ɜ 
ɫɜɹɡɢ ɫ ɩɟɧɟɩɥɟɧɢɡɚɰɢɟɣ ɍɓ ɪɚɡɦɵɬɚ ɢ ɜ 
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Ƚɟɨɥɨɝɨ-ɦɿɧɟɪɚɥɨɝɿɱɧɢɣ ɜɿɫɧɢɤ Ʉɪɢɜɨɪɿɡɶɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ.– №2 (38).– 2017 ɪ. 31 

ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɮɢɤɫɢɪɭɸɬɫɹ ɬɨɥɶɤɨ ɟɟ ɤɨɪ-
ɧɟɜɵɟ ɱɚɫɬɢ. 

 
 

Ɋɢɫ. 1. ɀɟɥɟɡɨɪɭɞɧɵɟ ɪɚɣɨɧɵ ɢ ɠɟɥɟɡɨɪɭɞ-
ɧɵɟ ɩɨɥɨɫɵ Ʉɪɢɜɨɪɨɠɫɤɨɝɨ ɛɚɫɫɟɣɧɚ. 

1 – ɜɦɟɳɚɸɳɢɟ ɦɟɬɚɦɨɪɮɢɱɟɫɤɢɟ ɝɨɪɧɵɟ 
ɩɨɪɨɞɵ ɤɪɢɜɨɪɨɠɫɤɨɣ ɫɟɪɢɢ; 2 – ɠɟɥɟɡɢɫɬɵɟ 
ɤɜɚɪɰɢɬɵ ɢ ɫɥɚɧɰɵ ɫɚɤɫɚɝɚɧɫɤɨɣ ɫɜɢɬɵ; 3 – 

ɝɪɚɧɢɬɨɢɞɵ ɞɧɟɩɪɨɩɟɬɪɨɜɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ; 4 
– ɝɥɭɛɢɧɧɵɟ (ɦɚɧɬɢɣɧɵɟ) ɪɚɡɥɨɦɵ; 5 – ɪɚɡɥɨ-
ɦɵ ɜɵɫɨɤɢɯ ɩɨɪɹɞɤɨɜ (ɤɨɪɨɜɵɟ). 

ɀɟɥɟɡɨɪɭɞɧɵɟ ɪɚɣɨɧɵ: I – ɋɟɜɟɪɧɵɣ (Ⱥɧ-
ɧɨɜɫɤɢɣ); II – ɐɟɧɬɪɚɥɶɧɵɣ (ɋɚɤɫɚɝɚɧɫɤɢɣ); 
III – ɘɠɧɵɣ; IV – ɂɧɝɭɥɟɰɤɢɣ (Ʌɢɯɦɚɧɨɜ-
ɫɤɢɣ). 

ɀɟɥɟɡɨɪɭɞɧɵɟ ɩɨɥɨɫɵ: 1 – ȼɨɫɬɨɱɧɨ-

Ⱥɧɧɨɜɫɤɚɹ; 2 – Ɂɚɩɚɞɧɨ-Ⱥɧɧɨɜɫɤɚɹ; 3 – Ⱦɚɥɶ-
ɧɢɟ Ɂɚɩɚɞɧɵɟ ɩɨɥɨɫɵ; 4 – ɋɚɤɫɚɝɚɧɫɤɚɹ; 5 – 

ɭɱɚɫɬɨɤ ɡɚɦɵɤɚɧɢɹ Ɉɫɧɨɜɧɨɣ ɤɪɢɜɨɪɨɠɫɤɨɣ 
ɫɢɧɤɥɢɧɚɥɶɧɨɣ ɫɬɪɭɤɬɭɪɵ; 6 – Ʌɢɯɦɚɧɨɜɫɤɚɹ. 

 

 

Ⱥɜɬɨɪɵ ɢɡɭɱɚɥɢ ɡɚɥɟɠɢ ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪ-
ɰɢɬɨɜ ɱɟɬɜɟɪɬɨɝɨ, ɩɹɬɨɝɨ, ɲɟɫɬɨɝɨ ɠɟɥɟɡɢɫɬɵɯ 
ɝɨɪɢɡɨɧɬɨɜ ɋɤɟɥɟɜɚɬɫɤɨɝɨ ɢ ȼɚɥɹɜɤɢɧɫɤɨɝɨ 
ɦɟɫɬɨɪɨɠɞɟɧɢɣ, ɤɨɬɨɪɵɟ ɜ 70-80 ɝɝ. ɏɏ ɫɬ. 

ɝɨɬɨɜɢɥɢɫɶ ɜ ɤɚɱɟɫɬɜɟ ɫɵɪɶɟɜɨɣ ɛɚɡɵ ɞɥɹ 
ɫɬɪɨɹɳɟɝɨɫɹ Ʉɪɢɜɨɪɨɠɫɤɨɝɨ ɝɨɪɧɨ-

ɨɛɨɝɚɬɢɬɟɥɶɧɨɝɨ ɤɨɦɛɢɧɚɬɚ ɨɤɢɫɥɟɧɧɵɯ ɪɭɞ 
(ɄȽɈɄɈɊɚ). 

ɇɚ ɩɪɨɬɹɠɟɧɢɢ ɩɨɫɥɟɞɧɢɯ ɥɟɬ ɩɪɟɞɥɨɠɟɧ-
ɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɪɭɞɨɩɨɞɝɨɬɨɜɤɢ ɢ ɨɛɨɝɚɳɟɧɢɹ 
ɛɟɞɧɵɯ ɝɟɦɚɬɢɬɨɜɵɯ ɪɭɞ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ 
ɛɵɥɢ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɵ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɫɯɟɦɟ ɄȽɈɄɈɊɚ, ɛɵɥɢ ɩɪɢɡɧɚɧɵ ɧɟɨɩɬɢɦɚɥɶ-
ɧɵɦɢ. 

Ɋɚɡɪɚɛɨɬɤɭ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɧɟɨɛɯɨɞɢɦɨ 
ɨɫɧɨɜɵɜɚɬɶ ɧɚ ɪɟɡɭɥɶɬɚɬɚɯ ɞɟɬɚɥɶɧɨɝɨ ɝɟɨɥɨ-
ɝɢɱɟɫɤɨɝɨ, ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɨɝɨ ɯɢɦɢɱɟɫɤɨɝɨ 
ɢɡɭɱɟɧɢɹ ɫɵɪɶɹ ɜ ɬɨɦ ɱɢɫɥɟ ɟɝɨ ɜɚɪɢɚɬɢɜɧɨɫɬɢ 
ɩɨ ɦɢɧɟɪɚɥɶɧɨɦɭ, ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ, 
ɫɬɪɭɤɬɭɪɟ, ɬɟɤɫɬɭɪɟ, ɬɟɯɧɢɱɟɫɤɢɦ ɢ ɬɟɯɧɨɥɨ-
ɝɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ. Ƚɥɚɜɧɚɹ ɩɪɢɱɢɧɚ 
ɜɵɫɨɤɨɣ ɜɚɪɢɚɬɢɜɧɨɫɬɢ ɫɨɫɬɚɜɚ ɢ ɫɜɨɣɫɬɜ ɝɟ-
ɦɚɬɢɬɨɜɵɯ ɪɭɞ ɫɨɫɬɨɢɬ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɜɟɪ-
ɬɢɤɚɥɶɧɨɣ ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɨɣ ɡɨɧɚɥɶɧɨɫɬɢ ɤɨ-
ɪɵ ɜɵɜɟɬɪɢɜɚɧɢɹ ɠɟɥɟɡɢɫɬɵɯ ɝɨɪɢɡɨɧɬɨɜ, ɨɛ-
ɪɚɡɨɜɚɧɢɹ ɡɨɧ ɦɚɪɲɚɥɥɢɬɢɡɚɰɢɢ ɢ ɝɢɩɟɪɝɟɧ-
ɧɨɝɨ ɨɤɜɚɪɰɟɜɚɧɢɹ ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ ɢ 
ɞɪ. 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɛɵɥɨ ɢɡɭɱɟɧɢɹ ɜɥɢɹɧɢɹ ɢɧ-
ɬɟɧɫɢɜɧɨɫɬɢ ɦɚɪɲɚɥɥɢɬɢɡɚɰɢɢ ɧɚ ɢɡɦɟɥɶɱɚɟ-
ɦɨɫɬɶ ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ ɪɚɡɧɨɝɨ ɦɢɧɟ-
ɪɚɥɶɧɨɝɨ ɢ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɤɚɤ ɧɚ ɨɞɢɧ ɢɡ 
ɜɚɠɧɟɣɲɢɯ ɬɟɯɧɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɨɩɪɟɞɟ-
ɥɹɸɳɢɯ ɝɨɬɨɜɧɨɫɬɶ ɩɪɨɞɭɤɬɨɜ ɢɡɦɟɥɶɱɟɧɢɹ ɤ 
ɷɮɮɟɤɬɢɜɧɨɦɭ ɨɛɨɝɚɳɟɧɢɸ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɪɟɲɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ 
ɡɚɞɚɱɢ: 1) ɨɬɛɨɪ ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɵɯ ɦɢɧɟɪɚɥɨ-
ɝɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɛ ɫ ɭɱɟɬɨɦ ɪɚɡɧɨɣ ɢɧ-
ɬɟɧɫɢɜɧɨɫɬɢ ɦɚɪɲɚɥɥɢɬɢɡɚɰɢɢ ɝɟɦɚɬɢɬɨɜɵɯ 
ɤɜɚɪɰɢɬɨɜ ɢ ɪɚɡɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɬɨɱɟɤ ɨɩɪɨɛɨ-
ɜɚɧɢɹ ɜ ɪɚɡɪɟɡɚɯ ɡɨɧɚɥɶɧɵɯ ɬɟɥ ɝɟɦɚɬɢɬɨɜɵɯ 
ɦɚɪɲɚɥɥɢɬɨɜ; 2) ɞɟɬɚɥɶɧɨɟ ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɨɟ 
ɢɡɭɱɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɩɪɨɛ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ ɟɝɨ 
ɦɢɧɟɪɚɥɶɧɨɝɨ, ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ, ɫɬɪɭɤɬɭ-
ɪɵ, ɬɟɤɫɬɭɪɵ; 3) ɫ ɭɱɟɬɨɦ ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɭɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɪɚɡɞɟɥɟɧɢɟ 
ɩɪɨɛ ɧɚ ɩɹɬɶ ɝɪɭɩɩ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɝɟɦɚɬɢ-
ɬɨɜɵɦ ɤɜɚɪɰɢɬɚɦ ɫ ɪɚɡɧɨɣ ɫɬɟɩɟɧɶɸ ɦɚɪɲɚɥ-
ɥɢɬɢɡɚɰɢɢ: ɧɟɢɡɦɟɧɟɧɧɵɟ, ɫɥɚɛɨ-, ɭɦɟɪɟɧɧɨ-, 

ɫɢɥɶɧɨ ɢ ɨɱɟɧɶ ɫɢɥɶɧɨ ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧ-
ɧɵɟ; 4) ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɢɡ-
ɦɟɥɶɱɚɟɦɨɫɬɢ ɝɟɦɚɬɢɬɨɜɨɝɨ ɫɵɪɶɹ ɜɵɞɟɥɟɧ-
ɧɵɯ ɩɹɬɢ ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ; 5) ɨɛɨɛɳɟɧɢɟ ɩɨɥɭ-



ɉɪɢɥɟɩɚ Ⱦ.ɇ., ȿɜɬɟɯɨɜ ȼ.Ⱦ., ȿɜɬɟɯɨɜɚ Ⱥ.ȼ., ɋɦɢɪɧɨɜ Ⱥ.ə., Ɏɢɥɟɧɤɨ ȼ.ȼ., ɇɢɤɨɥɚɟɧɤɨ Ʉ.ȼ. 

32  Ƚɟɨɥɨɝɨ-ɦɿɧɟɪɚɥɨɝɿɱɧɢɣ ɜɿɫɧɢɤ Ʉɪɢɜɨɪɿɡɶɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ.– №2 (38).– 2017 ɪ. 

ɱɟɧɧɵɯ ɞɚɧɧɵɯ ɢ ɨɰɟɧɤɚ ɜɥɢɹɧɢɹ ɦɚɪɲɚɥɥɢ-
ɬɢɡɚɰɢɢ ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ ɧɚ ɢɡɦɟɥɶɱɚ-
ɟɦɨɫɬɶ ɤɚɤ ɨɞɢɧ ɢɡ ɨɫɧɨɜɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɩɚ-
ɪɚɦɟɬɪɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɯ 
ɪɭɞɨɩɨɞɝɨɬɨɜɤɢ. 

ɂɫɯɨɞɧɵɣ ɦɚɬɟɪɢɚɥ ɢ ɦɟɬɨɞɢɤɚ ɪɚɛɨɬɵ. 

Ȼɵɥɢ ɨɬɨɛɪɚɧɵ 320 ɪɹɞɨɜɵɯ ɦɢɧɟɪɚɥɨɝɨ-

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɛ ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ 
ɱɟɬɜɟɪɬɨɝɨ, ɩɹɬɨɝɨ, ɲɟɫɬɨɝɨ ɠɟɥɟɡɢɫɬɵɯ ɝɨɪɢ-
ɡɨɧɬɨɜ ɋɤɟɥɟɜɚɬɫɤɨɝɨ ɢ ȼɚɥɹɜɤɢɧɫɤɨɝɨ ɦɟɫɬɨ-
ɪɨɠɞɟɧɢɣ. Ɇɚɫɫɚ ɤɚɠɞɨɣ ɩɪɨɛɵ ɫɨɫɬɚɜɥɹɥɚ 
ɨɤɨɥɨ 20 ɤɝ. ɂɡ ɧɢɯ ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɧɚɢɛɨɥɟɟ 
ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɵɟ 98 ɪɹɞɨɜɵɯ ɩɪɨɛ ɧɟɢɡɦɟ-
ɧɟɧɧɵɯ ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ ɢ ɢɯ ɜ ɪɚɡɧɨɣ 
ɫɬɟɩɟɧɢ ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɯ ɪɚɡɧɨɜɢɞɧɨ-
ɫɬɟɣ. ɂɡ ɦɚɬɟɪɢɚɥɚ ɤɚɠɞɨɣ ɩɪɨɛɵ ɫ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɟɦ ɫɬɚɧɞɚɪɬɧɵɯ ɦɟɬɨɞɢɤ ɛɵɥɢ ɨɬɨɛɪɚɧɵ 
ɧɚɜɟɫɤɢ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɪɨɡɪɚɱɧɵɯ, ɩɨɥɢ-
ɪɨɜɚɧɧɵɯ ɲɥɢɮɨɜ, ɜɵɩɨɥɧɟɧɢɹ ɫɨɤɪɚɳɟɧɧɨɝɨ 
ɮɚɡɨɜɨɝɨ ɚɧɚɥɢɡɚ ɠɟɥɟɡɚ (ɨɩɪɟɞɟɥɟɧɢɟ ɫɨɞɟɪ-
ɠɚɧɢɹ Feɨɛɳ. ɢ Feɦɚɝɧ.) ɢ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ 
ɢɡɦɟɥɶɱɚɟɦɨɫɬɢ ɝɟɦɚɬɢɬɨɜɨɝɨ ɫɵɪɶɹ. ɂɡɭɱɟ-
ɧɢɟ ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɨɫɬɚɜɚ ɪɭɞ ɢ ɮɚɡɨɜɨɝɨ ɫɨ-
ɫɬɚɜɚ ɠɟɥɟɡɚ ɛɵɥɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɨɩɪɟɞɟɥɟ-
ɧɢɹ ɫɬɟɩɟɧɢ ɦɚɪɲɚɥɥɢɬɢɡɚɰɢɢ ɝɟɦɚɬɢɬɨɜɵɯ 
ɤɜɚɪɰɢɬɨɜ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɦɢ-
ɧɟɪɚɥɨɝɢɱɟɫɤɢɯ ɢ ɯɢɦɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, 
ɦɚɬɟɪɢɚɥ 98 ɪɹɞɨɜɵɯ ɩɪɨɛ ɛɵɥ ɫɤɨɦɩɨɧɨɜɚɧ ɜ 
5 ɨɛɴɟɞɢɧɟɧɧɵɯ ɩɪɨɛ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɵɯ ɩɪɟɞ-
ɫɬɚɜɥɹɥɚ ɢɫɯɨɞɧɵɟ (ɧɟ ɧɟɢɡɦɟɧɟɧɧɵɟ ɜ ɫɜɹɡɢ ɫ 
ɦɚɪɲɚɥɥɢɬɢɡɚɰɢɟɣ) ɝɟɦɚɬɢɬɨɜɵɟ ɤɜɚɪɰɢɬɵ, ɚ 
ɱɟɬɵɪɟ – ɝɟɦɚɬɢɬɨɜɵɟ ɤɜɚɪɰɢɬɵ ɫ ɪɚɡɧɨɣ ɫɬɟ-
ɩɟɧɶɸ ɦɚɪɲɚɥɥɢɬɢɡɚɰɢɢ. 

ɂɡɭɱɟɧɢɟ ɢɡɦɟɥɶɱɚɟɦɨɫɬɢ ɝɟɦɚɬɢɬɨɜɵɯ 
ɤɜɚɪɰɢɬɨɜ 5 ɨɛɴɟɞɢɧɟɧɧɵɯ ɩɪɨɛ ɩɪɨɜɨɞɢɥɢɫɶ 
ɜ ɜɨɞɧɨɣ ɫɪɟɞɟ ɩɨ ɦɟɬɨɞɢɤɟ 
Ɇ.Ʉ.ɒɢɪɨɤɢɧɫɤɨɝɨ ɢ Ⱥ.Ƚ.Ɍɭɧɰɨɜɚ [3] ɫ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɟɦ ɥɚɛɨɪɚɬɨɪɧɨɣ ɲɚɪɨɜɨɣ ɦɟɥɶɧɢ-
ɰɵ 40-ɆɅ. ɋ ɭɱɟɬɨɦ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɧɟɟ ɩɪɨɜɟ-
ɞɟɧɧɵɯ ɚɧɚɥɨɝɢɱɧɵɯ ɢɫɩɵɬɚɧɢɣ ɝɟɦɚɬɢɬɨɜɵɯ 
ɤɜɚɪɰɢɬɨɜ ɘɠɧɨɝɨ ɠɟɥɟɡɨɪɭɞɧɨɝɨ ɪɚɣɨɧɚ [12, 
13], ɜɪɟɦɹ ɢɡɦɟɥɶɱɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɤɚɠɞɨɣ 
ɩɪɨɛɵ ɛɵɥɨ 5, 10, 15 ɦɢɧɭɬ. ɉɪɨɞɭɤɬɵ ɢɡ-
ɦɟɥɶɱɟɧɢɹ ɪɚɡɞɟɥɹɥɢɫɶ ɧɚ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɟ 
ɮɪɚɤɰɢɢ +0,16; -0,16+0,1; -0,1+0,071; -

0,071+0,05; -0,05+0,02; -0,02+0 ɦɦ. Ⱦɥɹ ɨɩɪɟ-
ɞɟɥɟɧɢɹ ɜɵɯɨɞɨɜ ɦɚɬɟɪɢɚɥɚ ɮɪɚɤɰɢɣ ɨɬ +0,16 
ɞɨ +0,05 ɦɦ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɥɚɛɨɪɚɬɨɪɧɵɟ ɫɢ-
ɬɚ ɫɬɚɧɞɚɪɬɧɨɝɨ ɧɚɛɨɪɚ. Ɇɚɬɟɪɢɚɥ ɮɪɚɤɰɢɢ -

0,05+0 ɦɦ ɩɨɞɜɟɪɝɚɥɫɹ ɫɟɞɢɦɟɧɬɚɰɢɨɧɧɨɦɭ 
ɚɧɚɥɢɡɭ ɩɨ ɦɟɬɨɞɭ Ⱥ.ɇ.ɋɚɛɚɧɢɧɚ [11] ɫ ɰɟɥɶɸ 
ɪɚɡɞɟɥɟɧɢɹ ɧɚ ɞɜɟ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɟ ɮɪɚɤ-
ɰɢɢ -0,05+0,02 ɢ -0,02+0 ɦɦ. Ɇɚɬɟɪɢɚɥ ɜɫɟɯ 
ɮɪɚɤɰɢɣ ɜɡɜɟɲɢɜɚɥɫɹ ɢ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ 
ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɞɥɹ ɪɚɫɱɟɬɚ ɜɵɯɨɞɚ ɝɪɚɧɭɥɨ-
ɦɟɬɪɢɱɟɫɤɢɯ ɮɪɚɤɰɢɣ ɩɪɨɞɭɤɬɨɜ ɢɡɦɟɥɶɱɟɧɢɹ. 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɨɛɫɭɠɞɟɧɢɟ. 

ɉɪɢ ɚɧɚɥɢɡɟ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɚɜɬɨɪɵ 
ɢɫɯɨɞɢɥɢ ɢɡ ɫɨɨɛɪɚɠɟɧɢɹ, ɱɬɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɢɡɦɟɥɶɱɟɧɢɹ ɦɚɪɲɚɥɥɢɬɨɜ ɡɚɜɢɫɢɬ ɨɬ ɩɪɢɪɨɞ-
ɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ. Ƚɥɚɜɧɵɦ ɬɟɯɧɢ-
ɱɟɫɤɢɦ ɮɚɤɬɨɪɨɦ ɹɜɥɹɟɬɫɹ ɜɪɟɦɹ ɢɡɦɟɥɶɱɟɧɢɹ 
ɝɟɦɚɬɢɬɨɜɨɝɨ ɫɵɪɶɹ. Ƚɥɚɜɧɵɣ ɩɪɢɪɨɞɧɵɣ ɮɚɤ-
ɬɨɪ – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɦɚɪɲɚɥɥɢɬɢɡɚɰɢɢ ɝɟɦɚ-
ɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ. Ⱦɪɭɝɢɟ ɩɪɢɪɨɞɧɵɟ ɮɚɤɬɨ-
ɪɵ (ɜɚɪɢɚɬɢɜɧɨɫɬɶ ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɫɨɨɬɧɨ-
ɲɟɧɢɹ ɦɢɧɟɪɚɥɨɜ ɜ ɫɨɫɬɚɜɟ ɝɟɦɚɬɢɬɨɜɵɯ ɦɚɪ-
ɲɚɥɥɢɬɨɜ, ɫɬɪɭɤɬɭɪɵ, ɬɟɤɫɬɭɪɵ) ɢɦɟɥɢ ɧɟɡɧɚ-
ɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ, 
ɩɨɫɤɨɥɶɤɭ ɦɚɬɟɪɢɚɥ ɢɫɯɨɞɧɵɯ ɩɪɨɛ ɛɵɥ ɬɳɚ-
ɬɟɥɶɧɨ ɭɫɪɟɞɧɟɧ ɩɪɢ ɢɯ ɩɨɞɝɨɬɨɜɤɟ. 

Ⱦɚɧɧɵɟ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɩɪɢ ɨɬ-
ɛɨɪɟ ɪɹɞɨɜɵɯ ɩɪɨɛ ɢ ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɨɦ (ɦɚɤ-
ɪɨɫɤɨɩɢɱɟɫɤɨɦ, ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɨɦ) ɢɡɭɱɟɧɢɢ 
ɢɯ ɦɚɬɟɪɢɚɥɚ, ɪɟɡɭɥɶɬɚɬɵ ɮɚɡɨɜɨɝɨ ɚɧɚɥɢɡɚ 
ɠɟɥɟɡɚ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɬɟɥɚ ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪ-
ɰɢɬɨɜ ɡɨɧɚɥɶɧɵ. Ɂɨɧɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞ-
ɧɵɦɢ ɝɟɦɚɬɢɬɨɜɵɦɢ ɤɜɚɪɰɢɬɚɦɢ ɢ ɝɟɦɚɬɢɬɨ-
ɜɵɦɢ ɦɚɪɲɚɥɥɢɬɚɦɢ ɫ ɪɚɡɧɨɣ ɫɬɟɩɟɧɶɸ ɦɚɪ-
ɲɚɥɥɢɬɢɡɚɰɢɢ (ɪɢɫ. 2). 

1. ɂɫɯɨɞɧɵɟ ɝɟɦɚɬɢɬɨɜɵɟ ɤɜɚɪɰɢɬɵ 
ɮɨɪɦɢɪɨɜɚɥɢɫɶ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɵɜɟɬɪɢɜɚɧɢɹ 
ɩɟɪɜɢɱɧɵɯ ɦɚɝɧɟɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ, ɫɥɚɝɚɸ-
ɳɢɯ ɠɟɥɟɡɢɫɬɵɟ ɝɨɪɢɡɨɧɬɵ ɫɚɤɫɚɝɚɧɫɤɨɣ ɫɜɢ-
ɬɵ. ɂɯ ɬɟɥɚ ɭɧɚɫɥɟɞɨɜɚɥɢ ɧɟ ɬɨɥɶɤɨ ɩɥɚɫɬɨɜɭɸ 
ɮɨɪɦɭ, ɧɨ ɢ ɯɚɪɚɤɬɟɪɧɭɸ ɞɥɹ ɠɟɥɟɡɢɫɬɵɯ ɝɨ-
ɪɢɡɨɧɬɨɜ ɚɭɬɢɝɟɧɧɭɸ ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɭɸ ɡɨ-
ɧɚɥɶɧɨɫɬɶ [6, 9, 10, 13, 14, 16]. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɦɢɧɟɪɚɥɶɧɵɣ ɫɨɫɬɚɜ ɝɟɦɚɬɢ-
ɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ ɜ ɰɟɧɬɪɚɥɶɧɵɯ ɡɨɧɚɯ ɱɟɬɜɟɪ-
ɬɨɝɨ, ɩɹɬɨɝɨ ɢ ɲɟɫɬɨɝɨ ɠɟɥɟɡɢɫɬɵɯ ɝɨɪɢɡɨɧɬɨɜ 
ɠɟɥɟɡɧɨɫɥɸɞɤɨ-ɦɚɪɬɢɬ-ɤɜɚɪɰɟɜɵɣ; ɜ ɩɪɨɦɟ-
ɠɭɬɨɱɧɵɯ – ɦɚɪɬɢɬ-ɤɜɚɪɰɟɜɵɣ ɢ ɞɢɫɩɟɪɫɧɨɝɟ-
ɦɚɬɢɬ-ɦɚɪɬɢɬ-ɤɜɚɪɰɟɜɵɣ; ɜ ɩɟɪɢɮɟɪɢɣɧɵɯ – 

ɦɚɪɬɢɬ-ɞɢɫɩɟɪɫɧɨɝɟɦɚɬɢɬ-ɤɜɚɪɰɟɜɵɣ, ɞɢɫ-
ɩɟɪɫɧɨɝɟɦɚɬɢɬ-ɤɜɚɪɰɟɜɵɣ, ɤɚɨɥɢɧɢɬ-

ɞɢɫɩɟɪɫɧɨɝɟɦɚɬɢɬ-ɤɜɚɪɰɟɜɵɣ. 
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Ɋɢɫ. 2. ɋɯɟɦɵ ɫɬɪɨɟɧɢɹ ɡɨɧɚɥɶɧɵɯ ɬɟɥ ɝɟ-
ɦɚɬɢɬɨɜɵɯ ɦɚɪɲɚɥɥɢɬɨɜ ɜ ɲɚɪɧɢɪɟ ɫɢɧɤɥɢ-
ɧɚɥɶɧɨɣ ɫɤɥɚɞɤɢ (ɚ) ɢ ɜ ɦɟɫɬɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɞɜɭɯ ɫɟɤɭɳɢɯ ɪɚɡɪɵɜɧɵɯ ɧɚɪɭɲɟɧɢɣ (ɛ). 

Ɋɚɡɧɨɜɢɞɧɨɫɬɢ ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ: 1 
– ɧɟɢɡɦɟɧɟɧɧɵɟ; 2 – ɫɥɚɛɨ ɦɚɪɲɚɥɥɢɬɢɡɢɪɨ-
ɜɚɧɧɵɟ; 3 – ɭɦɟɪɟɧɧɨ ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɟ; 
4 – ɫɢɥɶɧɨ ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɟ; 5 – ɨɱɟɧɶ 
ɫɢɥɶɧɨ ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɟ (ɝɟɦɚɬɢɬ-

ɤɜɚɪɰɟɜɚɹ «ɫɵɩɭɱɤɚ»). 
 

 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɤɚɤ ɧɟɢɡɦɟɧɟɧɧɵɯ, ɬɚɤ ɢ 
ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɯ ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢ-
ɬɨɜ ɩɪɨɜɨɞɢɥɢɫɶ ɞɥɹ ɰɟɧɬɪɚɥɶɧɵɯ ɢ ɩɪɨɦɟɠɭ-
ɬɨɱɧɵɯ ɡɨɧ ɜɫɟɯ ɬɪɟɯ ɠɟɥɟɡɢɫɬɵɯ ɝɨɪɢɡɨɧɬɨɜ. 

Ⱦɥɹ ɝɟɦɚɬɢɬɨɜɵɯɟ ɤɜɚɪɰɢɬɨɜ ɦɚɪɬɢɬ-

ɞɢɫɩɟɪɫɧɨɝɟɦɚɬɢɬ-ɤɜɚɪɰɟɜɨɝɨ, ɞɢɫɩɟɪɫɧɨɝɟɦɚ-
ɬɢɬ-ɤɜɚɪɰɟɜɨɝɨ, ɤɚɨɥɢɧɢɬ-ɞɢɫɩɟɪɫɧɨɝɟɦɚɬɢɬ-

ɤɜɚɪɰɟɜɨɝɨ ɫɨɫɬɚɜɚ, ɦɚɥɨɦɨɳɧɵɟ ɩɥɚɫɬɨɜɵɟ 
ɬɟɥɚ ɤɨɬɨɪɵɯ ɜɫɬɪɟɱɚɸɬɫɹ ɜ ɩɟɪɢɮɟɪɢɣɧɵɯ 
ɱɚɫɬɹɯ ɱɟɬɜɟɪɬɨɝɨ, ɩɹɬɨɝɨ ɢ ɲɟɫɬɨɝɨ ɠɟɥɟɡɢ-
ɫɬɵɯ ɝɨɪɢɡɨɧɬɨɜ, ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɟ ɩɪɨɜɨɞɢ-
ɥɢɫɶ ɩɨ ɞɜɭɦ ɩɪɢɱɢɧɚɦ: 1) ɢɯ ɦɚɥɨɦɨɳɧɵɟ 
ɬɟɥɚ ɫɨɫɬɚɜɥɹɸɬ ɧɟ ɛɨɥɟɟ 3% ɨɬ ɨɛɳɟɝɨ ɨɛɴɟ-
ɦɚ ɤɚɠɞɨɝɨ ɢɡ ɢɡɭɱɟɧɧɵɯ ɠɟɥɟɡɢɫɬɵɯ ɝɨɪɢ-
ɡɨɧɬɨɜ; 2) ɝɟɦɚɬɢɬɨɜɵɟ ɤɜɚɪɰɢɬɵ ɢ ɦɚɪɲɚɥɥɢ-
ɬɵ ɬɚɤɨɝɨ ɫɨɫɬɚɜɚ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɧɢɡɤɢɦ 
ɨɛɳɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɠɟɥɟɡɚ (Feɨɛɳ.) ɢ ɫɨɞɟɪ-
ɠɚɧɢɟɦ ɠɟɥɟɡɚ ɜ ɫɨɫɬɚɜɟ ɢɡɜɥɟɤɚɟɦɵɯ ɦɢɧɟ-
ɪɚɥɶɧɵɯ ɮɚɡ (ɦɚɪɬɢɬ, ɠɟɥɟɡɧɚɹ ɫɥɸɞɤɚ, ɪɟɥɢɤ-
ɬɨɜɵɣ ɦɚɝɧɟɬɢɬ); ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ ɞɥɹ ɧɢɯ ɯɚɪɚɤ-
ɬɟɪɧɵ ɧɢɡɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɨɛɨɝɚɬɢɦɨɫɬɢ. ȼ 
ɩɪɨɰɟɫɫɟ ɞɨɛɵɱɢ ɪɭɞ ɨɧɢ ɫɨɜɦɟɫɬɧɨ ɫɨ 
ɜɫɤɪɵɲɧɵɦɢ ɝɨɪɧɵɦɢ ɩɨɪɨɞɚɦɢ (ɫɥɚɧɰɚɦɢ, 
ɦɚɥɨɪɭɞɧɵɦɢ ɢ ɧɟɪɭɞɧɵɦɢ ɠɟɥɟɡɢɫɬɵɦɢ 
ɤɜɚɪɰɢɬɚɦɢ) ɛɭɞɭɬ ɧɚɩɪɚɜɥɹɬɶɫɹ ɜ ɨɬɜɚɥɵ. 

ɇɟɢɡɦɟɧɟɧɧɵɟ (ɧɟ ɩɨɞɜɟɪɝɲɢɟɫɹ ɦɚɪɲɚɥ-
ɥɢɬɢɡɚɰɢɢ) ɝɟɦɚɬɢɬɨɜɵɟ ɤɜɚɪɰɢɬɵ ɯɚɪɚɤɬɟɪɢ-
ɡɭɸɬɫɹ ɨɛɳɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɠɟɥɟɡɚ, ɛɥɢɡɤɢɦ ɤ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ ɩɨɤɚɡɚɬɟɥɸ ɢɫɯɨɞɧɵɯ ɦɚɝ-
ɧɟɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ – ɨɬ 35 ɞɨ 45 ɦɚɫɫ.%, 
ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 38,57 ɦɚɫɫ.% (ɬɚɛɥ. 1). ɋɨ-
ɞɟɪɠɚɧɢɟ ɠɟɥɟɡɚ, ɜɯɨɞɹɳɟɝɨ ɜ ɫɨɫɬɚɜ ɪɟɥɢɤɬɨ-
ɜɨɝɨ ɦɚɝɧɟɬɢɬɚ (Feɦɚɝɧ.), ɜ ɤɨɪɟ ɜɵɜɟɬɪɢɜɚɧɢɹ 
ɢɡɭɱɟɧɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɢɡɦɟɧɹɟɬɫɹ ɨɬ ɦɟ-
ɧɟɟ 0,1 ɞɨ 15,0 ɦɚɫɫ.%. ȼ ɬɚɛɥ. 1 ɩɪɢɜɟɞɟɧɵ 
ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ Feɨɛɳ. ɢ Feɦɚɝɧ. ɜ 
ɫɨɫɬɚɜɟ ɦɚɬɟɪɢɚɥɚ ɢɡɭɱɟɧɧɵɯ ɩɪɨɛ2. ɋɥɚɛɨ 
ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɟ ɝɟɦɚɬɢɬɨɜɵɟ 
ɤɜɚɪɰɢɬɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɧɚɱɚɥɶɧɵɦɢ ɩɪɨ-
ɹɜɥɟɧɢɹɦɢ ɦɚɪɲɚɥɥɢɬɢɡɚɰɢɢ ɜɞɨɥɶ ɫɟɤɭɳɢɯ 
ɬɪɟɳɢɧ ɢ ɤɨɧɬɚɤɬɨɜ ɪɭɞɧɵɯ ɢ ɧɟɪɭɞɧɵɯ ɫɥɨɟɜ 
– ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɨɜɵɲɟɧɧɨɣ ɩɪɨɧɢɰɚɟɦɨɫɬɢ 
ɝɢɩɟɪɝɟɧɧɵɯ ɪɚɫɬɜɨɪɨɜ. ɗɬɨ ɮɢɤɫɢɪɭɟɬɫɹ ɩɨ 
ɨɫɜɟɬɥɟɧɢɸ ɢ ɫɧɢɠɟɧɢɸ ɩɪɨɱɧɨɫɬɢ ɝɟɦɚɬɢɬɨ-
ɜɵɯ ɤɜɚɪɰɢɬɨɜ. Ɇɢɧɟɪɚɥɶɧɵɣ ɫɨɫɬɚɜ ɫɥɚɛɨ 
ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɫɨɫɬɚɜɚ ɧɟɢɡɦɟɧɟɧɧɵɯ ɝɟɦɚɬɢ-
ɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ, ɧɨ ɞɥɹ ɜɫɟɯ ɢɡɭɱɟɧɧɵɯ ɩɪɨɛ 
ɨɬɦɟɱɚɟɬɫɹ ɱɟɬɤɚɹ ɬɟɧɞɟɧɰɢɹ ɤ ɧɟɡɧɚɱɢɬɟɥɶ-
ɧɨɦɭ ɭɦɟɧɶɲɟɧɢɸ ɫɨɞɟɪɠɚɧɢɹ ɝɟɦɚɬɢɬɚ. Ɋɟ-
ɡɭɥɶɬɚɬɵ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɯ 
ɩɨɞɫɱɟɬɨɜ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɪɚɫ-
ɬɜɨɪɟɧɢɸ ɩɨɞɜɟɪɝɚɟɬɫɹ ɬɨɧɤɨɱɟɲɭɣɱɚɬɵɣ 
(«ɷɦɭɥɶɫɢɨɧɧɵɣ») ɝɟɦɚɬɢɬ ɧɟɪɭɞɧɵɯ ɩɪɨɫɥɨ-
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ɟɜ, ɫɥɚɛɟɟ ɪɚɫɬɜɨɪɹɟɬɫɹ ɦɚɪɬɢɬ ɪɭɞɧɵɯ ɩɪɨ-
ɫɥɨɟɜ. ȼ ɞɢɫɩɟɪɫɧɨɝɟɦɚɬɢɬ-ɦɚɪɬɢɬɨɜɵɯ ɤɜɚɪ-
ɰɢɬɚɯ, ɤɨɬɨɪɵɟ ɫɥɚɝɚɸɬ ɩɟɪɢɮɟɪɢɣɧɵɟ ɡɨɧɵ 
ɜɫɟɯ ɢɡɭɱɟɧɧɵɯ ɠɟɥɟɡɢɫɬɵɯ ɝɨɪɢɡɨɧɬɨɜ, 

ɧɚɛɥɸɞɚɟɬɫɹ ɩɟɪɜɨɨɱɟɪɟɞɧɨɟ ɪɚɫɬɜɨɪɟɧɢɟ 
ɞɢɫɩɟɪɫɧɨɝɨ ɝɟɦɚɬɢɬɚ ɪɭɞɧɨ-ɫɢɥɢɤɚɬɧɵɯ ɩɪɨ-
ɫɥɨɟɜ, ɡɧɚɱɢɬɟɥɶɧɨ ɫɥɚɛɟɟ ɪɚɫɬɜɨɪɹɟɬɫɹ ɦɚɪɬɢɬ 
ɪɭɞɧɵɯ ɩɪɨɫɥɨɟɜ. 

 

Ɍɚɛɥɢɰɚ 1. 
ɋɪɟɞɧɟɟ ɫɨɞɟɪɠɚɧɢɟ ɠɟɥɟɡɚ ɜ ɫɨɫɬɚɜɟ ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɯ ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ 

Ƚɟɦɚɬɢɬɨɜɵɟ ɤɜɚɪɰɢɬɵ n 
Feɨɛɳ., 

ɦɚɫɫ.% 
Feɦɚɝɧ., 
ɦɚɫɫ.% 

ɧɟɢɡɦɟɧɟɧɧɵɟ 26 38,57 0,83 

ɫɥɚɛɨ ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɟ 22 38,04 0,74 

ɫɪɟɞɧɟ ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɟ 20 37,32 0,57 

ɫɢɥɶɧɨ ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɟ 16 36,72 0,49 

ɨɱɟɧɶ ɫɢɥɶɧɨ ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɟ (ɤɜɚɪɰ-ɝɟɦɚɬɢɬɨɜɚɹ «ɫɵɩɭɱɤɚ») 14 36,28 0,27 

n – ɤɨɥɢɱɟɫɬɜɨ ɨɩɪɟɞɟɥɟɧɢɣ. 
 

 

ȼɞɨɥɶ ɤɚɧɚɥɨɜ ɮɢɥɶɬɪɚɰɢɢ ɳɟɥɨɱɧɵɯ ɝɢ-
ɩɟɪɝɟɧɧɵɯ ɪɚɫɬɜɨɪɨɜ [7] ɜ ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪ-
ɰɢɬɚɯ ɜɫɟɯ ɦɢɧɟɪɚɥɶɧɵɯ ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ ɩɪɨ-
ɢɫɯɨɞɢɬ ɪɚɫɬɜɨɪɟɧɢɟ ɤɜɚɪɰɚ ɫ ɜɵɧɨɫɨɦ SiO2 ɡɚ 
ɩɪɟɞɟɥɵ ɡɨɧ ɦɚɪɲɚɥɥɢɬɢɡɚɰɢɢ. Ɉɧɨ ɫɨɩɪɨ-
ɜɨɠɞɚɟɬɫɹ ɭɩɪɨɳɟɧɢɟɦ ɮɨɪɦɵ ɢɧɞɢɜɢɞɨɜ 
ɤɜɚɪɰɚ ɢ ɜɵɡɜɚɧɧɵɦ ɷɬɢɦ ɨɫɥɚɛɥɟɧɢɟɦ ɫɜɹɡɟɣ 
ɦɟɠɞɭ ɢɧɞɢɜɢɞɚɦɢ, ɭɦɟɧɶɲɟɧɢɟɦ ɩɪɨɱɧɨɫɬɢ 
ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ. ɉɪɢ ɞɪɨɛɥɟɧɢɢ ɪɭɞ 
ɪɚɫɤɚɥɵɜɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ, 
ɩɨ ɩɨɜɟɪɯɧɨɫɬɹɦ ɦɚɪɲɚɥɥɢɬɢɡɚɰɢɢ. 

ȼ ɫɜɹɡɢ ɫ ɫɨɜɦɟɫɬɧɵɦ ɪɚɫɬɜɨɪɟɧɢɟɦ ɤɜɚɪɰɚ 
ɢ ɝɟɦɚɬɢɬɚ, ɜɵɧɨɫɨɦ SiO2 ɢ Fe2O3 ɡɚ ɩɪɟɞɟɥɵ 
ɡɨɧ ɦɚɪɲɚɥɥɢɬɢɡɚɰɢɢ ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ ɫɨɨɬ-
ɧɨɲɟɧɢɟ ɨɤɫɢɞɨɜ ɤɪɟɦɧɢɹ ɢ ɠɟɥɟɡɚ ɜ ɫɨɫɬɚɜɟ 
ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ ɦɟɧɹɟɬɫɹ ɫɥɚɛɨ. ɇɨ 
ɪɟɡɭɥɶɬɚɬɵ ɯɢɦɢɱɟɫɤɢɯ ɚɧɚɥɢɡɨɜ ɩɨɤɚɡɵɜɚɸɬ, 
ɱɬɨ ɛɨɥɟɟ ɚɤɬɢɜɧɨ ɜɵɧɨɫɢɬɫɹ ɨɤɢɫɧɨɟ ɠɟɥɟɡɨ. 
ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɫɪɟɞɧɟɟ ɫɨɞɟɪɠɚɧɢɟ ɠɟɥɟɡɚ ɜ 
ɫɥɚɛɨ ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɵɯ ɝɟɦɚɬɢɬɨɜɵɯ 
ɤɜɚɪɰɢɬɚɯ ɧɚ 0,53 ɦɚɫɫ.% ɧɢɠɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɩɨɤɚɡɚɬɟɥɟɦ ɧɟɢɡɦɟɧɧɵɯ 
ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ (ɬɚɛɥ. 1). ɍɦɟɧɶɲɚɟɬɫɹ 
ɬɚɤɠɟ ɫɨɞɟɪɠɚɧɢɟ ɠɟɥɟɡɚ, ɜɯɨɞɹɳɟɝɨ ɜ ɫɨɫɬɚɜ 
ɦɚɝɧɟɬɢɬɚ – ɨɬ 0,83 ɞɨ 0,74 ɦɚɫɫ.%. 

3. ɋɪɟɞɧɟ ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɟ ɝɟɦɚ-
ɬɢɬɨɜɵɟ ɤɜɚɪɰɢɬɵ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɫɥɚɛɨ 
ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɯ ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ ɛɨɥɟɟ 
ɡɚɦɟɬɧɵɦ ɩɪɨɹɜɥɟɧɢɟɦ ɨɛɟɫɰɜɟɱɢɜɚɧɢɹ ɧɟ-
ɪɭɞɧɵɯ ɩɪɨɫɥɨɟɜ ɜɞɨɥɶ ɫɟɤɭɳɢɯ, ɩɨɫɥɨɣɧɵɯ 
ɬɪɟɳɢɧ, ɩɨɜɟɪɯɧɨɫɬɟɣ ɤɨɧɬɚɤɬɨɜ ɪɭɞɧɵɯ ɢ 
ɧɟɪɭɞɧɵɯ ɩɪɨɫɥɨɟɜ. Ɇɚɪɲɚɥɥɢɬɢɡɚɰɢɹ ɪɚɫ-

ɩɪɨɫɬɪɚɧɹɥɚɫɶ ɧɚ ɪɚɫɫɬɨɹɧɢɟ ɞɨ 2-3 ɫɦ ɜ ɫɬɨ-
ɪɨɧɵ ɨɬ ɩɨɞɜɨɞɹɳɢɯ ɪɚɫɬɜɨɪɵ ɤɚɧɚɥɨɜ. 

ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɝɟɦɚɬɢɬɨɜɵɯ ɦɚɪɲɚɥ-
ɥɢɬɨɜ ɷɬɨɣ ɡɨɧɵ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɨɥɟɟ ɧɢɡɤɢɦ 
ɨɛɳɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɠɟɥɟɡɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɢɫɯɨɞɧɵɦɢ ɝɟɦɚɬɢɬɨɜɵɦɢ ɤɜɚɪɰɢɬɚɦɢ (ɫɨɨɬ-
ɜɟɬɫɬɜɟɧɧɨ, 37,32 ɢ 38,57 ɦɚɫɫ.%) ɢ ɫɨɞɟɪɠɚ-
ɧɢɟɦ ɠɟɥɟɡɚ ɜ ɫɨɫɬɚɜɟ ɦɚɝɧɟɬɢɬɚ (0,83 ɢ 0,57 
ɦɚɫɫ.%). 

4. ɋɢɥɶɧɨ ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɟ ɝɟɦɚ-
ɬɢɬɨɜɵɟ ɤɜɚɪɰɢɬɵ ɨɬɥɢɱɚɸɬɫɹ ɤɨɥɢɱɟɫɬɜɟɧ-
ɧɵɦ ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɝɟɦɚɬɢɬɨɜɨɝɨ ɦɚɪɲɚɥɥɢɬɚ 
ɧɚɞ ɪɟɥɢɤɬɨɜɵɦɢ ɮɪɚɝɦɟɧɬɚɦɢ ɧɟɢɡɦɟɧɟɧɧɵɯ 
ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ. ɉɨɫɥɟɞɧɢɟ ɨɛɪɚɡɭɸɬ 
ɜɤɥɸɱɟɧɢɹ ɪɚɡɦɟɪɨɦ ɨɬ 0,5-1 ɫɦ ɞɨ 50 ɢ ɛɨɥɟɟ 
ɫɦ ɜ ɧɟɩɪɨɱɧɨɦ, ɢɧɨɝɞɚ ɫɵɩɭɱɟɦ ɦɚɬɟɪɢɚɥɟ 
ɝɟɦɚɬɢɬɨɜɵɯ ɦɚɪɲɚɥɥɢɬɨɜ. ɉɪɢ ɞɪɨɛɥɟɧɢɢ 
ɪɭɞ ɦɚɪɲɚɥɥɢɬɵ ɚɤɬɢɜɧɨ ɢɡɦɟɥɶɱɚɸɬɫɹ, ɩɪɨ-
ɫɟɢɜɚɸɬɫɹ ɫɤɜɨɡɶ ɝɪɨɯɨɬ, ɪɟɥɢɤɬɨɜɵɟ ɮɪɚɝ-
ɦɟɧɬɵ ɧɚɤɚɩɥɢɜɚɸɬɫɹ ɜ ɧɚɞɪɟɲɟɬɧɨɦ ɩɪɨɞɭɤ-
ɬɟ. 

Ⱦɥɹ ɝɟɦɚɬɢɬɨɜɵɯ ɦɚɪɲɚɥɥɢɬɨɜ ɷɬɨɣ ɡɨɧɵ 
ɯɚɪɚɤɬɟɪɧɵ ɭɩɨɦɹɧɭɬɵɟ ɜɵɲɟ ɬɟɧɞɟɧɰɢɢ ɤ 
ɫɧɢɠɟɧɢɸ Feɨɛɳ. (ɨɬ 38,57 ɞɨ 36,72 ɦɚɫɫ.%) ɢ 
Feɦɚɝɧ. (ɨɬ 0,83 ɞɨ 0,49 ɦɚɫɫ.%) ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɧɟɢɡɦɟɧɟɧɧɵɦɢ ɝɟɦɚɬɢɬɨɜɵɦɢ ɤɜɚɪɰɢɬɚɦɢ 
(ɬɚɛɥ. 1). 

5. Ɉɱɟɧɶ ɫɢɥɶɧɨ ɢɡɦɟɧɟɧɧɵɟ ɝɟɦɚɬɢɬɨ-
ɜɵɟ ɤɜɚɪɰɢɬɵ (ɝɟɦɚɬɢɬ-ɤɜɚɪɰɟɜɚɹ «ɫɵɩɭɱ-
ɤɚ», «ɲɟɥɟɫɬɭɯɚ») ɹɜɥɹɸɬɫɹ ɤɨɧɟɱɧɵɦ ɱɥɟ-
ɧɨɦ ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɨɝɨ ɪɹɞɚ ɝɟɦɚɬɢɬɨɜɵɯ 
ɦɚɪɲɚɥɥɢɬɨɜ. ɉɪɟɞɫɬɚɜɥɹɸɬ ɫɵɩɭɱɭɸ ɫɦɟɫɶ 
ɪɚɫɬɜɨɪɟɧɧɵɯ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɱɚɫɬɢɰ ɤɜɚɪɰɚ ɢ 



ɂɡɦɟɥɶɱɚɟɦɨɫɬɶ ɝɟɦɚɬɢɬɨɜɵɯ ɦɚɪɲɚɥɥɢɬɨɜ ɘɠɧɨɝɨ ɠɟɥɟɡɨɪɭɞɧɨɝɨ ɪɚɣɨɧɚ Ʉɪɢɜɨɪɨɠɫɤɨɝɨ... 

Ƚɟɨɥɨɝɨ-ɦɿɧɟɪɚɥɨɝɿɱɧɢɣ ɜɿɫɧɢɤ Ʉɪɢɜɨɪɿɡɶɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ.– №2 (38).– 2017 ɪ. 35 

ɝɟɦɚɬɢɬɚ (ɦɚɪɬɢɬɚ, ɠɟɥɟɡɧɨɣ ɫɥɸɞɤɢ). ȼ ɷɬɨɦ 
ɦɚɬɟɪɢɚɥɟ ɩɪɢɫɭɬɫɬɜɭɸɬ ɦɟɥɤɢɟ (ɨɛɵɱɧɨ ɞɨ 1-

2 ɫɦ) ɪɟɥɢɤɬɵ ɫɥɚɛɨ ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɯ 
ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ. Ɋɭɞɧɵɣ ɦɚɬɟɪɢɚɥ ɥɟɝ-
ɤɨ ɪɚɡɦɢɧɚɟɬɫɹ ɜ ɪɭɤɟ. ɏɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɦɢ-
ɧɢɦɚɥɶɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɫɪɟɞɧɟɝɨ ɫɨɞɟɪɠɚ-
ɧɢɹ Feɨɛɳ. ɢ Feɦɚɝɧ. (ɬɚɛɥ. 1). Ʉɨɥɢɱɟɫɬɜɨ Feɨɛɳ. ɜ 
ɢɯ ɫɨɫɬɚɜɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 2 ɦɚɫɫ.% ɧɢɠɟ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɩɨɤɚɡɚɬɟɥɟɦ 
ɧɟɢɡɦɟɧɟɧɧɵɯ ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ. 

ɂɡɦɟɧɟɧɢɟ ɜ ɫɜɹɡɢ ɫ ɦɚɪɲɚɥɥɢɬɢɡɚɰɢɟɣ 
ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɨɫɬɚɜɚ, ɫɬɪɭɤɬɭɪɵ ɚɝɪɟɝɚɬɨɜ 
ɦɚɪɬɢɬɚ ɢ ɤɜɚɪɰɚ, ɩɪɨɱɧɨɫɬɢ ɝɟɦɚɬɢɬɨɜɵɯ 
ɤɜɚɪɰɢɬɨɜ ɜɥɢɹɟɬ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɯ ɢɡ-
ɦɟɥɶɱɟɧɢɹ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɝɟɦɚɬɢɬɨɜɨɝɨ ɫɵɪɶɹ 
ɤ ɨɛɨɝɚɳɟɧɢɸ. 

Ⱦɚɧɧɵɟ ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ 
ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 
ɢɡɦɟɥɶɱɚɟɦɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɩɪɨɛ ɛɵɥɢ ɨɛɨɛ-
ɳɟɧɵ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɜɥɢɹɧɢɹ ɩɪɢɪɨɞ-
ɧɵɯ (ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɦɚɪɲɚɥɥɢɬɢɡɚɰɢɢ) ɢ ɬɟɯ-
ɧɢɱɟɫɤɢɯ (ɜɪɟɦɹ ɢɡɦɟɥɶɱɟɧɢɹ) ɮɚɤɬɨɪɨɜ ɧɚ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɭɞɨɩɨɞɝɨɬɨɜɤɢ ɝɟɦɚɬɢɬɨɜɨɝɨ 
ɫɵɪɶɹ ɩɟɪɟɞ ɩɨɞɚɱɟɣ ɟɝɨ ɧɚ ɨɛɨɝɚɳɟɧɢɟ (ɬɚɛɥ. 
2). 

Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥ. 2, ɩɨ-
ɤɚɡɚɥ, ɱɬɨ ɫ ɧɚɪɚɫɬɚɧɢɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɦɚɪ-
ɲɚɥɥɢɬɢɡɚɰɢɢ ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ ɷɮɮɟɤ-
ɬɢɜɧɨɫɬɶ ɢɯ ɢɡɦɟɥɶɱɟɧɢɹ ɪɟɡɤɨ ɜɨɡɪɚɫɬɚɟɬ. 
ɗɬɨ ɩɪɨɹɜɥɹɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɦ ɭɜɟɥɢɱɟɧɢɟɦ 
ɜɵɯɨɞɚ ɧɚɢɛɨɥɟɟ ɦɟɥɤɨɡɟɪɧɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ 
ɮɪɚɤɰɢɣ -0,05+0,02 ɢ -0,02+0 ɦɦ. 

ɉɪɢ ɭɫɥɨɜɢɢ ɧɚɢɛɨɥɟɟ ɞɥɢɬɟɥɶɧɨɝɨ ɢɡ-
ɦɟɥɶɱɟɧɢɹ (15 ɦɢɧ.) ɞɥɹ ɧɟɢɡɦɟɧɟɧɧɵɯ ɝɟɦɚ-
ɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ ɜɵɯɨɞ ɧɚɢɛɨɥɟɟ ɦɟɥɤɨɡɟɪ-
ɧɢɫɬɨɣ ɮɪɚɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 25,3%, ɞɥɹ ɨɱɟɧɶ 
ɫɢɥɶɧɨ ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɯ ɝɟɦɚɬɢɬɨɜɵɯ 
ɤɜɚɪɰɢɬɨɜ ɩɪɚɤɬɢɱɟɫɤɢ ɜ ɞɜɚ ɪɚɡɚ ɜɵɲɟ – 

49,6%. 

ɇɚ ɪɢɫ. 3 ɩɨɤɚɡɚɧɵ ɞɢɚɝɪɚɦɦɵ ɢɡɦɟɧɟɧɢɹ 
ɜɵɯɨɞɨɜ ɦɚɬɟɪɢɚɥɚ ɢɡɭɱɟɧɧɵɯ ɝɪɚɧɭɥɨɦɟɬɪɢ-
ɱɟɫɤɢɯ ɮɪɚɤɰɢɣ ɜ ɫɜɹɡɢ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɢɧɬɟɧ-
ɫɢɜɧɨɫɬɢ ɦɚɪɲɚɥɥɢɬɢɡɚɰɢɢ ɝɟɦɚɬɢɬɨɜɵɯ 
ɤɜɚɪɰɢɬɨɜ. 

Ʉɚɤ ɜɢɞɧɨ, ɞɥɹ ɧɚɢɛɨɥɟɟ ɤɪɭɩɧɨɡɟɪɧɢɫɬɨɝɨ 
ɦɚɬɟɪɢɚɥɚ (ɮɪɚɤɰɢɹ +0,16 ɦɦ) ɯɚɪɚɤɬɟɪɧɨ 
ɧɚɢɛɨɥɟɟ ɪɟɡɤɨɟ ɩɚɞɟɧɢɹ ɫɨɞɟɪɠɚɧɢɟ ɨɬ ɧɟɢɡ-
ɦɟɧɟɧɧɵɯ ɤ ɧɚɢɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨ ɦɚɪɲɚɥɥɢ-
ɬɢɡɢɪɨɜɚɧɧɵɦ ɢɯ ɪɚɡɧɨɜɢɞɧɨɫɬɹɦ. ɋɥɚɛɟɟ ɷɬɨ 

ɩɪɨɹɜɥɟɧɨ ɞɥɹ ɮɪɚɤɰɢɣ -0,16+0,1 ɢ -0,1+0,071 

ɦɦ. ȼɵɯɨɞɵ ɛɨɥɟɟ ɬɨɧɤɨɡɟɪɧɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ 
ɜ ɷɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɜɨɡɪɚɫɬɚɸɬ: ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɫɥɚɛɨ ɞɥɹ ɮɪɚɤɰɢɣ -0,071+0,05 ɢ -0,05+0,02, 

ɧɚɦɧɨɝɨ ɛɨɥɟɟ ɡɚɦɟɬɧɨ ɞɥɹ ɮɪɚɤɰɢɢ -0,02+0 

ɦɦ. 
Ɍɚɛɥɢɰɚ 2. 

ȼɵɯɨɞɵ ɦɚɬɟɪɢɚɥɚ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɯ ɮɪɚɤ-
ɰɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ 

ɢɡɦɟɥɶɱɚɟɦɨɫɬɢ ɝɟɦɚɬɢɬɨɜɵɯ ɦɚɪɲɚɥɥɢɬɨɜ ɩɨ 
ɦɟɬɨɞɢɤɟ Ɇ.Ʉ.ɒɢɪɨɤɢɧɫɤɨɝɨ ɢ Ⱥ.Ƚ.Ɍɭɧɰɨɜɚ 

Ƚɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɟ 
ɮɪɚɤɰɢɢ, ɦɦ 

ȼɪɟɦɹ ɢɡɦɟɥɶɱɟɧɢɹ, 
ɦɢɧɭɬɵ 

5 10 15 

ɝɟɦɚɬɢɬɨɜɵɟ ɤɜɚɪɰɢɬɵ 

+0,16 37,9 30,7 24,2 

-0,16+0,1 20,1 18,5 17,9 

-0,1+0,071 13,2 12,9 12,3 

-0,071+0,05 5,4 6,1 7,8 

-0,05+0,02 6,5 10,8 12,5 

-0,02+0 16,9 21 25,3 
ȼɫɟɝɨ 100 100 100 

ɫɥɚɛɨ ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɟ 

+0,16 34,3 28 19,3 

-0,16+0,1 19,2 17,1 16,8 

-0,1+0,071 12,4 11,7 10,9 

-0,071+0,05 6,3 8 9,2 

-0,05+0,02 8,2 11,6 14,1 

-0,02+0 19,6 23,6 29,7 
ȼɫɟɝɨ 100 100 100 

ɭɦɟɪɟɧɧɨ ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɟ 

+0,16 28,5 23,7 16,5 

-0,16+0,1 18,3 16,9 14,9 

-0,1+0,071 11,4 10,2 9,7 

-0,071+0,05 7,6 9,3 11,1 

-0,05+0,02 11,7 15 18,2 

-0,02+0 22,5 24,9 29,6 
ȼɫɟɝɨ 100 100 100 

ɫɢɥɶɧɨ ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɟ 

+0,16 19,6 16,1 10,4 

-0,16+0,1 16,7 13,7 10,8 

-0,1+0,071 10,3 9,3 8,5 

-0,071+0,05 9 11,2 12,1 

-0,05+0,02 16,2 19,9 23,4 

-0,02+0 28,2 29,8 34,8 
ȼɫɟɝɨ 100 100 100 

ɨɱɟɧɶ ɫɢɥɶɧɨ ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɟ 

+0,16 10,4 7,2 4,9 

-0,16+0,1 9,3 6,3 4 

-0,1+0,071 8 6 3,5 

-0,071+0,05 10,8 13,4 15,2 

-0,05+0,02 18,9 20,5 22,8 

-0,02+0 42,6 46,6 49,6 
ȼɫɟɝɨ 100 100 100 
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ɚ       ɛ 

 

     
ɜ       

 

Ɋɢɫ. 3. Ɂɚɜɢɫɢɦɨɫɬɶ ɩɨɤɚɡɚɬɟɥɟɣ ɜɵɯɨɞɚ ɦɚɬɟɪɢɚɥɚ ɪɚɡɧɵɯ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɯ ɮɪɚɤɰɢɣ 
ɩɪɢ ɢɡɦɟɥɶɱɟɧɢɢ ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɯ ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ. 

Ƚɟɦɚɬɢɬɨɜɵɟ ɤɜɚɪɰɢɬɵ: I – ɧɟɢɡɦɟɧɟɧɧɵɟ; II – ɫɥɚɛɨ ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɟ; III – ɭɦɟɪɟɧɧɨ 
ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɟ; IV – ɫɢɥɶɧɨ ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɟ; V – ɨɱɟɧɶ ɫɢɥɶɧɨ 
ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɟ. 

ȼɪɟɦɹ ɢɡɦɟɥɶɱɟɧɢɹ: ɚ – 5 ɦɢɧ.; ɛ – 10 ɦɢɧ.; ɜ – 15 ɦɢɧ. 
 

 

ȼɥɢɹɧɢɟ ɬɟɯɧɨɝɟɧɧɨɝɨ ɮɚɤɬɨɪɚ ɧɚ ɷɮɮɟɤ-
ɬɢɜɧɨɫɬɶ ɢɡɦɟɥɶɱɟɧɢɹ ɝɟɦɚɬɢɬɨɜɨɝɨ ɫɵɪɶɹ 
ɢɡɭɱɚɥɨɫɶ ɜ ɫɜɹɡɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɧɨɝɨ 
ɜɪɟɦɟɧɢ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ (5, 10, 15 
ɦɢɧ). ɂɡɦɟɥɶɱɟɧɢɸ ɩɨɞɜɟɪɝɚɥɫɹ ɦɚɬɟɪɢɚɥ ɜɫɟɯ 
ɩɹɬɢ ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ ɫ 
ɪɚɡɧɨɣ ɫɬɟɩɟɧɶɸ ɦɚɪɲɚɥɥɢɬɢɡɚɰɢɢ. 

Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ ɬɚɛɥ. 2 ɩɨɡɜɨɥɢɥ ɜɵɹɜɢɬɶ 
ɫɥɟɞɭɸɳɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ. ɋɨɞɟɪɠɚɧɢɟ 

ɧɚɢɛɨɥɟɟ ɤɪɭɩɧɨɡɟɪɧɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɮɪɚɤ-
ɰɢɹ +0,16 ɦɦ) ɜ ɫɨɫɬɚɜɟ ɩɪɨɞɭɤɬɨɜ ɢɡɦɟɥɶɱɟ-
ɧɢɹ ɜɫɟɯ ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ ɝɟɦɚɬɢɬɨɜɵɯ ɦɚɪ-
ɲɚɥɥɢɬɨɜ ɡɚɦɟɬɧɨ ɭɦɟɧɶɲɚɟɬɫɹ ɫ ɭɜɟɥɢɱɟɧɢɟɦ 

ɜɪɟɦɟɧɢ ɢɡɦɟɥɶɱɟɧɢɹ (ɪɢɫ. 4ɚ). 
ɇɚɢɛɨɥɟɟ ɡɚɦɟɬɧɨ ɷɬɨ ɞɥɹ ɧɟɢɡɦɟɧɟɧɧɵɯ 

ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ, ɧɚɢɦɟɧɟɟ – ɞɥɹ ɨɱɟɧɶ 
ɫɢɥɶɧɨ ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɯ ɢɯ ɪɚɡɧɨɜɢɞ-
ɧɨɫɬɟɣ. Ⱦɥɹ ɦɚɬɟɪɢɚɥɚ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɯ 



ɂɡɦɟɥɶɱɚɟɦɨɫɬɶ ɝɟɦɚɬɢɬɨɜɵɯ ɦɚɪɲɚɥɥɢɬɨɜ ɘɠɧɨɝɨ ɠɟɥɟɡɨɪɭɞɧɨɝɨ ɪɚɣɨɧɚ Ʉɪɢɜɨɪɨɠɫɤɨɝɨ... 

Ƚɟɨɥɨɝɨ-ɦɿɧɟɪɚɥɨɝɿɱɧɢɣ ɜɿɫɧɢɤ Ʉɪɢɜɨɪɿɡɶɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ.– №2 (38).– 2017 ɪ. 37 

ɮɪɚɤɰɢɣ -0,16+0,01 ɦɦ ɢ -0,01+0,071 ɦɦ 
ɧɚɤɥɨɧ ɤɪɢɜɵɯ ɧɚ ɞɢɚɝɪɚɦɦɚɯ (ɪɢɫ. 4ɛ, 4ɜ) 
ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɢɣ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɥɚɛɨɦ ɪɨɫɬɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɯ 
ɢɡɦɟɥɶɱɟɧɢɹ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɷɤɫɩɟɪɢ-
ɦɟɧɬɨɜ. Ɇɚɤɫɢɦɚɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ 

ɜɵɯɨɞɨɜ ɦɚɬɟɪɢɚɥɚ ɷɬɢɯ ɮɪɚɤɰɢɣ ɞɥɹ ɨɱɟɧɶ 
ɫɢɥɶɧɨ ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɯ ɝɟɦɚɬɢɬɨɜɵɯ 
ɤɜɚɪɰɢɬɨɜ. Ⱦɥɹ ɞɪɭɝɢɯ ɜɢɞɨɜ ɝɟɦɚɬɢɬɨɜɵɯ 
ɦɚɪɲɚɥɥɢɬɨɜ ɢɡɦɟɧɟɧɢɟ ɷɬɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɦɚ-
ɥɨ ɡɚɦɟɬɧɨ ɢɥɢ ɧɟ ɡɚɦɟɬɧɨ. 

 

 

        
ɚ      ɛ      ɜ 

 

      
ɝ      ɞ      ɟ 

 

 
 

 

Ɋɢɫ. 4. ȼɥɢɹɧɢɟ ɜɪɟɦɟɧɢ ɢɡɦɟɥɶɱɟɧɢɹ ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɯ ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ (5, 10, 
15 ɦɢɧ.) ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɜɵɯɨɞɚ ɦɚɬɟɪɢɚɥɚ ɪɚɡɧɵɯ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɯ ɮɪɚɤɰɢɣ. 

Ƚɟɦɚɬɢɬɨɜɵɟ ɤɜɚɪɰɢɬɵ: 1 – ɧɟɢɡɦɟɧɟɧɧɵɟ; 2 – ɫɥɚɛɨ ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɟ; 3 – ɭɦɟɪɟɧɧɨ 
ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɟ; 4 – ɫɢɥɶɧɨ ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɟ; 5 – ɨɱɟɧɶ ɫɢɥɶɧɨ 
ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɟ. 

Ƚɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɟ ɮɪɚɤɰɢɢ ɩɪɨɞɭɤɬɨɜ ɢɡɦɟɥɶɱɟɧɢɹ: ɚ – +0,16 ɦɦ; ɛ – -0,16+0,01 ɦɦ; ɜ – -

0,01+0,071 ɦɦ; ɝ – -0,071+0,05 ɦɦ; ɞ – -0,05+0,02 ɦɦ; ɟ – -0,02+0 ɦɦ. 
 

 

Ɉɛɪɚɬɧɵɣ ɬɪɟɧɞ ɢɡɦɟɧɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɜ 
ɫɨɫɬɚɜɟ ɩɪɨɞɭɤɬɨɜ ɢɡɦɟɥɶɱɟɧɢɹ ɯɚɪɚɤɬɟɪɟɧ 
ɞɥɹ ɛɨɥɟɟ ɦɟɥɤɨɡɟɪɧɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɮɪɚɤ-

ɰɢɢ ɫ ɪɚɡɦɟɪɨɦ ɱɚɫɬɢɰ ɦɟɧɟɟ 0,071 ɦɦ). ɋ ɭɜɟ-
ɥɢɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɢɯ ɤɨɥɢɱɟ-
ɫɬɜɨ ɜɨɡɪɚɫɬɚɟɬ: ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɞɥɹ ɦɚɬɟɪɢɚɥɚ 
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ɫ ɪɚɡɦɟɪɨɦ ɱɚɫɬɢɰ -0,071+0,05 ɦɦ; ɛɨɥɟɟ ɡɚ-
ɦɟɬɧɨ ɞɥɹ ɦɚɬɟɪɢɚɥɚ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɨɣ 
ɮɪɚɤɰɢɢ -0,05+0,02 ɦɦ ɢ ɧɚɢɛɨɥɟɟ ɫɢɥɶɧɨ ɞɥɹ 
ɧɚɢɛɨɥɟɟ ɬɨɧɤɨɡɟɪɧɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ ɮɪɚɤɰɢɢ 
-0,02+0 ɦɦ. 

Ɋɭɞɨɨɛɪɚɡɭɸɳɢɟ ɦɢɧɟɪɚɥɵ ɝɟɦɚɬɢɬɨɜɵɯ 
ɦɚɪɲɚɥɥɢɬɨɜ – ɤɜɚɪɰ ɢ ɝɟɦɚɬɢɬ – ɡɚɦɟɬɧɨ ɨɬ-
ɥɢɱɚɸɬɫɹ ɩɨ ɦɨɪɮɨɥɨɝɢɢ ɢɧɞɢɜɢɞɨɜ ɢ ɚɝɪɟɝɚ-
ɬɨɜ, ɩɪɨɱɧɨɫɬɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ. ȼ ɫɜɹɡɢ ɫ 
ɷɬɢɦ ɩɪɢ ɢɡɦɟɥɶɱɟɧɢɢ ɝɟɦɚɬɢɬɨɜɨɝɨ ɫɵɪɶɹ, 
ɜɟɪɨɹɬɧɨ, ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢɯ 
ɩɨ ɩɪɨɞɭɤɬɚɦ ɢɡɦɟɥɶɱɟɧɢɹ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ 
ɩɨɥɧɨɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɡɦɟɥɶɱɟɧɢɹ 
ɪɭɞɵ ɤɪɨɦɟ ɜɵɩɨɥɧɟɧɧɵɯ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟ-
ɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 
ɦɢɧɟɪɚɥɶɧɵɣ ɢ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɦɚɬɟɪɢɚɥɚ 
ɩɨɥɭɱɟɧɧɵɯ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɯ ɮɪɚɤɰɢɣ. ɋ 
ɭɱɟɬɨɦ ɷɬɢɯ ɞɚɧɧɵɯ ɢ ɞɚɧɧɵɯ ɨ ɜɵɯɨɞɚɯ ɝɪɚ-
ɧɭɥɨɦɟɬɪɢɱɟɫɤɢɯ ɮɪɚɤɰɢɣ ɦɨɠɧɨ ɫɨɫɬɚɜɢɬɶ 
ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɞɥɹ ɜɵɛɨɪɚ 
ɨɩɬɢɦɚɥɶɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɪɭɞɨɩɨɞɝɨɬɨɜɤɢ ɝɟ-
ɦɚɬɢɬɨɜɨɝɨ ɫɵɪɶɹ. 

 

ȼɵɜɨɞɵ 

1. Ɇɚɪɲɚɥɥɢɬɢɡɚɰɢɹ ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢ-
ɬɨɜ ɩɪɨɢɫɯɨɞɢɥɚ ɜ ɩɨɫɬɩɚɥɟɨɝɟɧɨɜɨɣ ɤɨɪɟ ɜɵ-
ɜɟɬɪɢɜɚɧɢɹ ɠɟɥɟɡɢɫɬɵɯ ɩɨɪɨɞ, ɫɨɩɪɨɜɨɠɞɚ-
ɥɚɫɶ ɜɵɧɨɫɨɦ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɳɟɥɨɱɧɵɯ ɝɢɩɟɪ-
ɝɟɧɧɵɯ ɪɚɫɬɜɨɪɨɜ ɤɪɟɦɧɟɡɟɦɚ ɢ ɬɪɟɯɜɚɥɟɧɬɧɨ-
ɝɨ ɠɟɥɟɡɚ. ɗɬɨɬ ɩɪɨɰɟɫɫ ɩɪɨɞɨɥɠɚɟɬɫɹ ɜ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ. 

2. ɉɨ ɫɬɟɩɟɧɢ ɦɚɪɲɚɥɥɢɬɢɡɚɰɢɢ ɜɵɞɟɥɹɸɬ-
ɫɹ ɩɹɬɶ ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢ-
ɬɨɜ: ɧɟɢɡɦɟɧɟɧɧɵɟ ɢ ɫɥɚɛɨ-, ɭɦɟɪɟɧɧɨ-, ɫɢɥɶ-
ɧɨ-, ɨɱɟɧɶ ɫɢɥɶɧɨ ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɟ. 
ɉɨɫɥɟɞɧɢɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɝɟɦɚɬɢɬ-ɤɜɚɪɰɟɜɭɸ 
«ɫɵɩɭɱɤɭ». 

3. ȼ ɫɜɹɡɢ ɫ ɦɚɪɲɚɥɥɢɬɢɡɚɰɢɟɣ ɩɪɨɢɫɯɨɞɢɬ 
ɭɜɟɥɢɱɟɧɢɟ ɩɨɪɢɫɬɨɫɬɢ, ɪɚɡɭɩɪɨɱɧɟɧɢɟ ɝɟɦɚ-
ɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ, ɱɬɨ ɨɩɪɟɞɟɥɹɟɬ ɢɡɦɟɧɟɧɢɟ 
ɢɯ ɢɡɦɟɥɶɱɚɟɦɨɫɬɢ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɝɟɦɚɬɢɬɨ-
ɜɨɝɨ ɫɵɪɶɹ ɤ ɨɛɨɝɚɳɟɧɢɸ. 

4. ɇɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɡɦɟɥɶɱɟɧɢɹ ɝɟɦɚɬɢ-
ɬɨɜɨɝɨ ɫɵɪɶɹ ɜɥɢɹɸɬ ɩɪɢɪɨɞɧɵɟ (ɫɬɟɩɟɧɶ 
ɦɚɪɲɚɥɥɢɬɢɡɚɰɢɢ ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ) ɢ 
ɬɟɯɧɨɝɟɧɧɵɟ (ɜɪɟɦɹ ɢɡɦɟɥɶɱɟɧɢɹ ɝɟɦɚɬɢɬɨɜɨɝɨ 
ɫɵɪɶɹ) ɮɚɤɬɨɪɵ. 

5. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ 
ɞɚɧɧɵɦɢ, ɤɚɤ ɪɨɫɬ ɫɬɟɩɟɧɢ ɦɚɪɲɚɥɥɢɬɢɡɚɰɢɢ 

ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ, ɬɚɤ ɢ ɭɜɟɥɢɱɟɧɢɟ ɩɪɨ-
ɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɢɯ ɢɡɦɟɥɶɱɟɧɢɹ ɜɵɡɵɜɚɸɬ 
ɡɧɚɱɢɬɟɥɶɧɨɟ ɩɨɜɵɲɟɧɢɟ ɜ ɩɨɥɭɱɚɟɦɵɯ ɩɪɨ-
ɞɭɤɬɚɯ ɫɨɞɟɪɠɚɧɢɹ ɦɟɥɤɨɡɟɪɧɢɫɬɨɝɨ ɦɚɬɟɪɢɚ-
ɥɚ ɫ ɤɪɭɩɧɨɫɬɶɸ ɱɚɫɬɢɰ ɦɟɧɟɟ 0,05 ɦɦ. 

6. ɇɚɩɪɚɜɥɟɧɢɟɦ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɹɜɥɹɟɬɫɹ ɢɡɭɱɟɧɢɟ ɯɚɪɚɤɬɟɪɚ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟ-
ɧɢɹ ɝɟɦɚɬɢɬɚ ɢ ɤɜɚɪɰɚ ɩɨ ɩɪɨɞɭɤɬɚɦ ɢɡɦɟɥɶ-
ɱɟɧɢɹ. 
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ɉɊɂɅȿɉȺ Ⱦ.Ɇ., ЄȼɌЄɏɈȼ ȼ.Ⱦ., ЄȼɌЄɏɈȼȺ Ⱥ.ȼ., ɋɆȱɊɇɈȼ Ɉ.ə., ɎȱɅȿɇɄɈ ȼ.ȼ., 
ɇȱɄɈɅȺЄɇɄɈ Ʉ.ȼ. ɉɨɞɪɿɛɧɸɜɚɧɿɫɬɶ ɝɟɦɚɬɢɬɨɜɢɯ ɦɚɪɲɚɥɿɬɿɜ ɉɿɜɞɟɧɧɨɝɨ ɡɚɥɿɡɨɪɭ-
ɞɧɨɝɨ ɪɚɣɨɧɭ Ʉɪɢɜɨɪɿɡɶɤɨɝɨ ɛɚɫɟɣɧɭ. 

Ɋɟɡɸɦɟ. Ƚɟɦɚɬɢɬɨɜɿ ɤɜɚɪɰɢɬɢ є ɩɪɨɞɭɤɬɨɦ ɝɿɩɟɪɝɟɧɧɢɯ ɡɦɿɧ ɜɢɯɿɞɧɢɯ ɦɚɝɧɟɬɢɬɨɜɢɯ ɤɜɚɪ-
ɰɢɬɿɜ ɡɚɥɿɡɢɫɬɨ-ɤɪɟɦɧɢɫɬɨʀ ɮɨɪɦɚɰɿʀ ɞɨɤɟɦɛɪɿɸ, ɜ ɩɨɬɨɱɧɢɣ ɱɚɫ ɜɨɧɢ ɜɢɜɱɚɸɬɶɫɹ ɹɤ ɩɟɪɫɩɟɤ-
ɬɢɜɧɚ ɡɚɥɿ ɡɨɪɭɞɧɚ ɫɢɪɨɜɢɧɚ Ʉɪɢɜɨɪɿɡɶɤɨɝɨ ɛɚɫɟɣɧɭ. Ⱥɜɬɨɪɢ ɞɨɫɥɿɞɢɥɢ ɩɨɤɥɚɞɢ ɝɟɦɚɬɢɬɨɜɢɯ 
ɤɜɚɪɰɢɬɿɜ, ɹɤɿ ɫɤɥɚɞɚɸɬɶ ɤɨɪɭ ɜɢɜɿɬɪɸɜɚɧɧɹ ɱɟɬɜɟɪɬɨɝɨ, ɩ’ɹɬɨɝɨ, ɲɨɫɬɨɝɨ ɡɚɥɿɡɢɫɬɢɯ ɝɨɪɢ-



ɂɡɦɟɥɶɱɚɟɦɨɫɬɶ ɝɟɦɚɬɢɬɨɜɵɯ ɦɚɪɲɚɥɥɢɬɨɜ ɘɠɧɨɝɨ ɠɟɥɟɡɨɪɭɞɧɨɝɨ ɪɚɣɨɧɚ Ʉɪɢɜɨɪɨɠɫɤɨɝɨ... 

Ƚɟɨɥɨɝɨ-ɦɿɧɟɪɚɥɨɝɿɱɧɢɣ ɜɿɫɧɢɤ Ʉɪɢɜɨɪɿɡɶɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ.– №2 (38).– 2017 ɪ. 41 

ɡɨɧɬɿɜ ɋɤɟɥɸɜɚɬɫɶɤɨɝɨ ɬɚ ȼɚɥɹɜɤɢɧɫɶɤɨɝɨ ɪɨɞɨɜɢɳ. ȼ 70-80 ɪɪ. ɏɏ ɫɬ. ɩɪɨɞɭɤɬɢ ɜɢɜɿɬɪɸɜɚɧɧɹ 

ɦɚɝɧɟɬɢɬɨɜɢɯ ɤɜɚɪɰɢɬɿɜ ɰɢɯ ɝɨɪɢɡɨɧɬɿɜ ɪɨɡɝɥɹɞɚɥɢɫɶ ɭ ɹɤɨɫɬɿ ɫɢɪɨɜɢɧɧɨʀ ɛɚɡɢ Ʉɪɢɜɨɪɿɡɶɤɨɝɨ 
ɝɿɪɧɢɱɨɡɛɚɝɚɱɭɜɚɥɶɧɨɝɨ ɤɨɦɛɢɧɚɬɭ ɨɤɢɫɧɟɧɢɯ ɪɭɞ. 

ɉɨɤɥɚɞɢ ɝɟɦɚɬɢɬɨɜɢɯ ɤɜɚɪɰɢɬɿɜ ɝɟɨɥɨɝɿɱɧɨ, ɦɿɧɟɪɚɥɨɝɿɱɧɨ, ɯɿɦɿɱɧɨ ɧɟɨɞɧɨɪɿɞɧɿ. Ɉɞɢɧ ɡ ɩɪɨ-
ɹɜɿɜ ʀɯ ɝɟɬɟɪɨɝɟɧɧɨɫɬɿ – ɩɪɢɫɭɬɧɿɫɬɶ ɬɿɥ ɦɚɪɲɚɥɿɬɿɜ. 

Ɇɚɪɲɚɥɿɬɢɡɚɰɿɹ ɝɟɦɚɬɢɬɨɜɢɯ ɤɜɚɪɰɢɬɿɜ ɜɿɞɛɭɜɚɥɚɫɶ ɭ ɡɜ’ɹɡɤɭ ɡ ɧɚɣɛɿɥɶɲ ɩɿɡɧɶɨɸ – ɩɨɫɬɦɟ-
ɡɨɧɟɨɝɟɧɨɜɨɸ – ɫɬɚɞɿєɸ ɜɢɜɿɬɪɸɜɚɧɧɹ ɡɚɥɿɡɢɫɬɢɯ ɩɨɪɿɞ ɫɚɤɫɚɝɚɧɫɶɤɨʀ ɫɜɿɬɢ ɤɪɢɜɨɪɿɡɶɤɨʀ ɫɟɪɿʀ. 
Ɇɟɬɟɨɪɧɿ ɪɨɡɱɢɧɢ, ɩɪɨɧɢɤɚɸɱɢ ɱɟɪɟɡ ɤɚɪɛɨɧɚɬ-ɜɦɿɫɧɿ ɩɨɪɨɞɢ ɩɚɥɟɨɝɟɧ-ɧɟɨɝɟɧɨɜɨɝɨ ɨɫɚɞɨɜɨɝɨ 

ɱɨɯɥɚ, ɧɚɛɭɜɚɥɢ ɥɭɠɧɨʀ ɪɟɚɤɰɿʀ (ɪɇ ɛɥɢɡɶɤɨ 9). Ȳɯ ɞɿɹ ɧɚ ɝɟɦɚɬɢɬɨɜɿ ɤɜɚɪɰɢɬɢ ɫɭɩɪɨɜɨɞɠɭɜɚɥɚɫɶ 
ɪɨɡɱɢɧɟɧɧɹɦ ɤɜɚɪɰɭ ɬɚ ɝɟɦɚɬɢɬɭ ɣ ɜɢɧɟɫɟɧɧɹɦ SiO2 ɿ Fe2O3 ɡɚ ɦɟɠɿ ɡɨɧ ɦɚɪɲɚɥɿɬɢɡɚɰɿʀ. Ɂɚ 
ɫɬɭɩɟɧɟɦ ɦɚɪɲɚɥɿɬɢɡɚɰɿʀ ɜɢɞɿɥɟɧɿ ɩ’ɹɬɶ ɪɿɡɧɨɜɢɞɿɜ ɝɟɦɚɬɢɬɨɜɢɯ ɤɜɚɪɰɢɬɿɜ: ɧɟɡɦɿɧɟɧɿ ɬɚ ɫɥɚɛɨ-

, ɩɨɦɿɪɧɨ-, ɫɢɥɶɧɨ-, ɞɭɠɟ ɫɢɥɶɧɨ ɦɚɪɲɚɥɿɬɢɡɨɜɚɧɿ. Ɉɫɬɚɧɧɿ ɹɜɥɹɸɬɶ ɝɟɦɚɬɢɬ-ɤɜɚɪɰɨɜɭ «ɫɢɩɭɱ-
ɤɭ». 

ȼ ɡɜ’ɹɡɤɭ ɡ ɦɚɪɲɚɥɿɬɢɡɚɰɿєɸ ɜɿɞɛɭɜɚɥɨɫɶ ɩɿɞɜɢɳɟɧɧɹ ɩɨɪɢɫɬɨɫɬɿ, ɪɨɡɭɳɿɥɶɧɟɧɧɹ ɝɟɦɚɬɢɬɨ-
ɜɢɯ ɤɜɚɪɰɢɬɿɜ, ɳɨ ɡɭɦɨɜɢɥɨ ɡɦɿɧɭ ɮɿɡɢɱɧɢɯ, ɬɟɯɧɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ, ɭ ɬɨɦɭ ɱɢɫɥɿ ɩɨɞɪɿɛɧɸɜɚ-
ɧɨɫɬɿ, ɹɤɚ ɜɿɞɧɨɫɢɬɶɫɹ ɞɨ ɩɪɨɜɿɞɧɢɯ ɮɚɤɬɨɪɿɜ, ɳɨ ɜɢɡɧɚɱɚɸɬɶ ɟɮɟɤɬɢɜɧɿɫɬɶ ɩɿɞɝɨɬɨɜɤɢ ɝɟɦɚ-
ɬɢɬɨɜɨʀ ɫɢɪɨɜɢɧɢ ɞɨ ɡɛɚɝɚɱɟɧɧɹ. Ȼɭɥɚ ɜɢɜɱɟɧɚ ɞɿɹ ɩɪɢɪɨɞɧɨɝɨ (ɫɬɭɩɿɧɶ ɦɚɪɲɚɥɿɬɢɡɚɰɿʀ) ɬɚ ɬɟɯ-
ɧɨɝɟɧɧɨɝɨ (ɱɚɫ ɩɨɞɪɿɛɧɟɧɧɹ ɜ ɤɭɥɶɨɜɨɦɭ ɦɥɢɧɿ) ɮɚɤɬɨɪɿɜ, ɹɤɿ ɜɩɥɢɜɚɸɬɶ ɧɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɩɨɞɪɿ-
ɛɧɟɧɧɹ ɝɟɦɚɬɢɬɨɜɨʀ ɫɢɪɨɜɢɧɢ. ɍ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɡ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɦɢ ɞɚɧɢɦɢ, ɹɤ ɡɪɨɫɬɚɧɧɹ 
ɫɬɭɩɟɧɸ ɦɚɪɲɚɥɿɬɢɡɚɰɿʀ ɝɟɦɚɬɢɬɨɜɢɯ ɤɜɚɪɰɢɬɿɜ, ɬɚɤ ɿ ɡɛɿɥɶɲɟɧɧɹ ɬɟɪɦɿɧɭ ɩɨɞɪɿɛɧɟɧɧɹ ɜɢɤɥɢ-
ɤɚɸɬɶ ɡɧɚɱɧɟ ɩɿɞɜɢɳɟɧɧɹ ɜɦɿɫɬɭ ɬɨɧɤɨɡɟɪɧɢɫɬɨɝɨ ɦɚɬɟɪɿɚɥɭ (ɤɪɭɩɧɿɫɬɶ ɱɚɫɬɢɧɨɤ ɦɟɧɲɟ 0,05 

ɦɦ) ɜ ɨɞɟɪɠɭɜɚɧɢɯ ɩɪɨɞɭɤɬɚɯ. ɐɸ ɨɫɨɛɥɢɜɿɫɬɶ ɝɟɦɚɬɢɬɨɜɢɯ ɦɚɪɲɚɥɿɬɿɜ ɧɟɨɛɯɿɞɧɨ ɜɪɚɯɨɜɭɜɚ-
ɬɢ ɩɪɢ ɜɢɡɧɚɱɟɧɧɿ ɡɚɩɚɫɿɜ ɝɟɦɚɬɢɬɨɜɨʀ ɫɢɪɨɜɢɧɢ, ɫɤɥɚɞɚɧɧɿ ʀʀ ɦɿɧɟɪɚɥɨɝɨ-ɝɟɧɟɬɢɱɧɨʀ, ɦɿɧɟɪɚɥɨ-
ɝɨ-ɬɟɯɧɿɱɧɨʀ, ɦɿɧɟɪɚɥɨɝɨ-ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɤɥɚɫɢɮɿɤɚɰɿɣ, ɪɨɡɪɨɛɰɿ ɬɟɯɧɨɥɨɝɿɣ ɜɢɞɨɛɭɬɤɭ, ɭɫɟɪɟɞ-
ɧɟɧɧɹ ɪɭɞɧɨɝɨ ɦɚɬɟɪɿɚɥɭ, ɪɭɞɨɩɿɞɝɨɬɨɜɤɢ, ɡɛɚɝɚɱɟɧɧɹ ɡ ɦɟɬɨɸ ɜɢɪɨɛɧɢɰɬɜɚ ɜɢɫɨɤɨɹɤɿɫɧɨɝɨ ɡɚɥɿ-
ɡɨɪɭɞɧɨɝɨ (ɝɟɦɚɬɢɬɨɜɨɝɨ) ɤɨɧɰɟɧɬɪɚɬɭ. 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: Ʉɪɢɜɨɪɿɡɶɤɢɣ ɛɚɫɟɣɧ, ɡɚɥɿɡɢɫɬɨ-ɤɪɟɦɧɢɫɬɚ ɮɨɪɦɚɰɿɹ, ɤɨɪɚ ɜɢɜɿɬɪɸɜɚɧɧɹ, ɝɟ-
ɦɚɬɢɬɨɜɿ ɦɚɪɲɚɥɿɬɢ, ɦɿɧɟɪɚɥɨɝɿɹ, ɩɨɞɪɿɛɧɸɜɚɧɿɫɬɶ. 

 

 

 

ɉɊɂɅȿɉȺ Ⱦ.ɇ., ȿȼɌȿɏɈȼ ȼ.Ⱦ., ȿȼɌȿɏɈȼȺ Ⱥ.ȼ., ɋɆɂɊɇɈȼ Ⱥ.ə., ɎɂɅȿɇɄɈ ȼ.ȼ., 
ɇɂɄɈɅȺȿɇɄɈ Ʉ.ȼ. ɂɡɦɟɥɶɱɚɟɦɨɫɬɶ ɝɟɦɚɬɢɬɨɜɵɯ ɦɚɪɲɚɥɥɢɬɨɜ ɘɠɧɨɝɨ ɠɟɥɟ-
ɡɨɪɭɞɧɨɝɨ ɪɚɣɨɧɚ Ʉɪɢɜɨɪɨɠɫɤɨɝɨ ɛɚɫɫɟɣɧɚ. 

Ɋɟɡɸɦɟ. Ƚɟɦɚɬɢɬɨɜɵɟ ɤɜɚɪɰɢɬɵ ɹɜɥɹɸɬɫɹ ɩɪɨɞɭɤɬɨɦ ɝɢɩɟɪɝɟɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɢɫɯɨɞɧɵɯ 
ɦɚɝɧɟɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ ɠɟɥɟɡɢɫɬɨ-ɤɪɟɦɧɢɫɬɨɣ ɮɨɪɦɚɰɢɢ ɞɨɤɟɦɛɪɢɹ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɧɢ 
ɢɡɭɱɚɸɬɫɹ ɤɚɤ ɩɟɪɫɩɟɤɬɢɜɧɨɟ ɠɟɥɟɡɨɪɭɞɧɨɟ ɫɵɪɶɟ Ʉɪɢɜɨɪɨɠɫɤɨɝɨ ɛɚɫɫɟɣɧɚ. Ⱥɜɬɨɪɵ ɢɫɫɥɟɞɨ-
ɜɚɥɢ ɡɚɥɟɠɢ ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ, ɫɥɚɝɚɸɳɢɯ ɤɨɪɭ ɜɵɜɟɬɪɢɜɚɧɢɹ ɱɟɬɜɟɪɬɨɝɨ, ɩɹɬɨɝɨ, ɲɟ-
ɫɬɨɝɨ ɠɟɥɟɡɢɫɬɵɯ ɝɨɪɢɡɨɧɬɨɜ ɋɤɟɥɟɜɚɬɫɤɨɝɨ ɢ ȼɚɥɹɜɤɢɧɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɣ. ȼ 70-80 ɝɝ. ɏɏ 
ɫɬ. ɩɪɨɞɭɤɬɵ ɜɵɜɟɬɪɢɜɚɧɢɹ ɦɚɝɧɟɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ ɷɬɢɯ ɝɨɪɢɡɨɧɬɨɜ ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɜ ɤɚ-
ɱɟɫɬɜɟ ɫɵɪɶɟɜɨɣ ɛɚɡɵ Ʉɪɢɜɨɪɨɠɫɤɨɝɨ ɝɨɪɧɨɨɛɨɝɚɬɢɬɟɥɶɧɨɝɨ ɤɨɦɛɢɧɚɬɚ ɨɤɢɫɥɟɧɧɵɯ ɪɭɞ. 

Ɂɚɥɟɠɢ ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ ɝɟɨɥɨɝɢɱɟɫɤɢ, ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɢ, ɯɢɦɢɱɟɫɤɢ ɧɟɨɞɧɨɪɨɞɧɵ. 
Ɉɞɧɨ ɢɡ ɩɪɨɹɜɥɟɧɢɣ ɢɯ ɝɟɬɟɪɨɝɟɧɧɨɫɬɢ – ɩɪɢɫɭɬɫɬɜɢɟ ɬɟɥ ɦɚɪɲɚɥɥɢɬɨɜ. 

Ɇɚɪɲɚɥɥɢɬɢɡɚɰɢɹ ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ ɩɪɨɢɫɯɨɞɢɥɚ ɜ ɫɜɹɡɢ ɫ ɧɚɢɛɨɥɟɟ ɩɨɡɞɧɟɣ – ɩɨɫɬ-
ɦɟɡɨɧɟɨɝɟɧɨɜɨɣ – ɫɬɚɞɢɟɣ ɜɵɜɟɬɪɢɜɚɧɢɹ ɠɟɥɟɡɢɫɬɵɯ ɩɨɪɨɞ ɫɚɤɫɚɝɚɧɫɤɨɣ ɫɜɢɬɵ ɤɪɢɜɨɪɨɠɫɤɨɣ 
ɫɟɪɢɢ. Ɇɟɬɟɨɪɧɵɟ ɪɚɫɬɜɨɪɵ, ɩɪɨɧɢɤɚɹ ɱɟɪɟɡ ɤɚɪɛɨɧɚɬ-ɫɨɞɟɪɠɚɳɢɟ ɩɨɪɨɞɵ ɩɚɥɟɨɝɟɧ-

ɧɟɨɝɟɧɨɜɨɝɨ ɨɫɚɞɨɱɧɨɝɨ ɱɟɯɥɚ, ɩɪɢɨɛɪɟɬɚɥɢ ɳɟɥɨɱɧɭɸ ɪɟɚɤɰɢɸ (ɪɇ ɨɤɨɥɨ 9). ɂɯ ɞɟɣɫɬɜɢɟ ɧɚ 
ɝɟɦɚɬɢɬɨɜɵɟ ɤɜɚɪɰɢɬɵ ɫɨɩɪɨɜɨɠɞɚɥɨɫɶ ɪɚɫɬɜɨɪɟɧɢɟɦ ɤɜɚɪɰɚ ɢ ɝɟɦɚɬɢɬɚ ɢ ɜɵɧɨɫɨɦ SiO2 ɢ 
Fe2O3 ɡɚ ɩɪɟɞɟɥɵ ɡɨɧ ɦɚɪɲɚɥɥɢɬɢɡɚɰɢɢ. ɉɨ ɫɬɟɩɟɧɢ ɦɚɪɲɚɥɥɢɬɢɡɚɰɢɢ ɜɵɞɟɥɟɧɵ ɩɹɬɶ ɪɚɡɧɨ-



ɉɪɢɥɟɩɚ Ⱦ.ɇ., ȿɜɬɟɯɨɜ ȼ.Ⱦ., ȿɜɬɟɯɨɜɚ Ⱥ.ȼ., ɋɦɢɪɧɨɜ Ⱥ.ə., Ɏɢɥɟɧɤɨ ȼ.ȼ., ɇɢɤɨɥɚɟɧɤɨ Ʉ.ȼ. 

42  Ƚɟɨɥɨɝɨ-ɦɿɧɟɪɚɥɨɝɿɱɧɢɣ ɜɿɫɧɢɤ Ʉɪɢɜɨɪɿɡɶɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ.– №2 (38).– 2017 ɪ. 

ɜɢɞɧɨɫɬɟɣ ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ: ɧɟɢɡɦɟɧɟɧɧɵɟ ɢ ɫɥɚɛɨ-, ɭɦɟɪɟɧɧɨ-, ɫɢɥɶɧɨ-, ɨɱɟɧɶ ɫɢɥɶɧɨ 
ɦɚɪɲɚɥɥɢɬɢɡɢɪɨɜɚɧɧɵɟ. ɉɨɫɥɟɞɧɢɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɝɟɦɚɬɢɬ-ɤɜɚɪɰɟɜɭɸ «ɫɵɩɭɱɤɭ». 

ȼ ɫɜɹɡɢ ɫ ɦɚɪɲɚɥɥɢɬɢɡɚɰɢɟɣ ɩɪɨɢɫɯɨɞɢɥɨ ɭɜɟɥɢɱɟɧɢɟ ɩɨɪɢɫɬɨɫɬɢ, ɪɚɡɭɩɪɨɱɧɟɧɢɟ ɝɟɦɚɬɢɬɨ-
ɜɵɯ ɤɜɚɪɰɢɬɨɜ, ɱɬɨ ɨɛɭɫɥɨɜɢɥɨ ɢɡɦɟɧɟɧɢɟ ɮɢɡɢɱɟɫɤɢɯ, ɬɟɯɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɢɡ-
ɦɟɥɶɱɚɟɦɨɫɬɢ, ɤɨɬɨɪɚɹ ɨɬɧɨɫɢɬɫɹ ɤ ɜɟɞɭɳɢɦ ɮɚɤɬɨɪɚɦ, ɨɩɪɟɞɟɥɹɸɳɢɦ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɨɞ-
ɝɨɬɨɜɤɢ ɝɟɦɚɬɢɬɨɜɨɝɨ ɫɵɪɶɹ ɤ ɨɛɨɝɚɳɟɧɢɸ. Ȼɵɥɨ ɢɡɭɱɟɧɨ ɞɟɣɫɬɜɢɟ ɩɪɢɪɨɞɧɨɝɨ (ɫɬɟɩɟɧɶ ɦɚɪ-
ɲɚɥɥɢɬɢɡɚɰɢɢ) ɢ ɬɟɯɧɨɝɟɧɧɨɝɨ (ɜɪɟɦɹ ɢɡɦɟɥɶɱɟɧɢɹ ɜ ɲɚɪɨɜɨɣ ɦɟɥɶɧɢɰɟ) ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɡɦɟɥɶɱɟɧɢɹ ɝɟɦɚɬɢɬɨɜɨɝɨ ɫɵɪɶɹ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ 
ɞɚɧɧɵɦɢ, ɤɚɤ ɪɨɫɬ ɫɬɟɩɟɧɢ ɦɚɪɲɚɥɥɢɬɢɡɚɰɢɢ ɝɟɦɚɬɢɬɨɜɵɯ ɤɜɚɪɰɢɬɨɜ, ɬɚɤ ɢ ɭɜɟɥɢɱɟɧɢɟ ɩɪɨ-
ɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɢɡɦɟɥɶɱɟɧɢɹ ɜɵɡɵɜɚɸɬ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɲɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɬɨɧɤɨɡɟɪɧɢɫɬɨ-
ɝɨ ɦɚɬɟɪɢɚɥɚ (ɤɪɭɩɧɨɫɬɶ ɱɚɫɬɢɰ ɦɟɧɟɟ 0,05 ɦɦ) ɜ ɩɨɥɭɱɚɟɦɵɯ ɩɪɨɞɭɤɬɚɯ. ɗɬɭ ɨɫɨɛɟɧɧɨɫɬɶ 
ɝɟɦɚɬɢɬɨɜɵɯ ɦɚɪɲɚɥɥɢɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɡɚɩɚɫɨɜ ɝɟɦɚɬɢɬɨɜɨɝɨ 
ɫɵɪɶɹ, ɫɨɫɬɚɜɥɟɧɢɢ ɟɝɨ ɦɢɧɟɪɚɥɨɝɨ-ɝɟɧɟɬɢɱɟɫɤɨɣ, ɦɢɧɟɪɚɥɨɝɨ-ɬɟɯɧɢɱɟɫɤɨɣ, ɦɢɧɟɪɚɥɨɝɨ-

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɣ, ɪɚɡɪɚɛɨɬɤɟ ɬɟɯɧɨɥɨɝɢɣ ɞɨɛɵɱɢ, ɭɫɪɟɞɧɟɧɢɹ ɪɭɞɧɨɝɨ ɦɚɬɟɪɢɚ-
ɥɚ, ɪɭɞɨɩɨɞɝɨɬɨɜɤɢ, ɨɛɨɝɚɳɟɧɢɹ ɫ ɰɟɥɶɸ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɝɨ ɠɟɥɟɡɨɪɭɞɧɨɝɨ 
(ɝɟɦɚɬɢɬɨɜɨɝɨ) ɤɨɧɰɟɧɬɪɚɬɚ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: Ʉɪɢɜɨɪɨɠɫɤɢɣ ɛɚɫɫɟɣɧ, ɠɟɥɟɡɢɫɬɨ-ɤɪɟɦɧɢɫɬɚɹ ɮɨɪɦɚɰɢɹ, ɤɨɪɚ ɜɵɜɟɬɪɢɜɚ-
ɧɢɹ, ɝɟɦɚɬɢɬɨɜɵɟ ɦɚɪɲɚɥɥɢɬɵ, ɦɢɧɟɪɚɥɨɝɢɹ, ɢɡɦɟɥɶɱɚɟɦɨɫɬɶ. 

 

 

 

PRYLEPA D.M., EVTEKHOV V.D., EVTEKHOVA A.V., SMIRNOV A.Ya., FILENKO V.V., 
NIKOLAYENKO K.V. Grindability of hematite marshallites of the Southern iron ore re-
gion (Kryvyi Rih basin). 

Summary. Hematite quartzites are a product of hypergenic changes in the initial magnetite quartz-

ites of the Precambrian banded iron formation; they are currently being studied as a promising iron 

ore raw material of the Kryvyi Rih basin. The authors have studied the deposits of hematite quartzites, 

which compose the weathering crust of the fourth, fifth, and sixth ferruginous horizons of the Skelevatka 

and Valyavko deposits. In the 70-80's of the XX century the products of magnetite quartzites weathering 

of these horizons were considered as a raw material base for the Kryvyi Rih Oxidized Ores Mining and 

Processing Plant. 

Deposits of hematite quartzites are geologically, mineralogically, chemically heterogeneous. The 

presence of marshallite bodies is one of the manifestations of their heterogeneity. 

Marshallitization of hematite quartzites took place in connection with the latest stage of post-Meso-

Neogene weathering of ferruginous rocks of the Saksagan suite of the Kryvyi Rih series. Meteoric solu-

tions, penetrating through carbonate-containing rocks of the Paleogene-Neogene sedimentary cover, 

acquired an alkaline reaction (pH about 9). Their effect on hematite quartzites was followed by the dis-

solution of quartz and hematite and the removal of SiO2 and Fe2O3 beyond the boundaries of the mar-

shallitization zones. According to the degree of marshallitization, five varieties of hematite quartzites 

are distinguished: unaltered and weakly, moderately, strongly, very strongly marshallitized ones. The 

last-named one represent a hematite-quartz "sypuchka". 

Marshallitization caused the increase in porosity, the softening of hematite quartzites, which led to a 

change in physical and technical properties, including grindability, which is one of the leading factors 

determining the efficiency of preparation of hematite raw materials for beneficiation. The effect of natu-

ral (degree of marshallitization) and man-made (time of grinding in a ball mill) factors influencing the 

efficiency of grinding hematite raw materials has been studied. In accordance with the experimental 

data, both the increase in the degree of marshallitization of hematite quartzites and the increase in the 

duration of grinding cause a significant increase in the content of fine-grained material (particle size 

less than 0.05 mm) in the products obtained. This feature of hematite marshallites should be taken into 



ɂɡɦɟɥɶɱɚɟɦɨɫɬɶ ɝɟɦɚɬɢɬɨɜɵɯ ɦɚɪɲɚɥɥɢɬɨɜ ɘɠɧɨɝɨ ɠɟɥɟɡɨɪɭɞɧɨɝɨ ɪɚɣɨɧɚ Ʉɪɢɜɨɪɨɠɫɤɨɝɨ... 

Ƚɟɨɥɨɝɨ-ɦɿɧɟɪɚɥɨɝɿɱɧɢɣ ɜɿɫɧɢɤ Ʉɪɢɜɨɪɿɡɶɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ.– №2 (38).– 2017 ɪ. 43 

account when evaluating the hematite reserves, composing mineralogical-genetic, mineralogical-

engineering, mineralogical-technological classifications, developing mining technologies, blending ore 

material, ore preparation, beneficiation in order to produce high-quality iron ore (hematite) concen-

trate. 

Key words: Kryvyi Rih basin, banded iron formation, crust of weathering, hematite marshallites, 

mineralogy, grindability. 

 

ɇɚɞɿɣɲɥɚ ɞɨ ɪɟɞɚɤɰɿʀ 23 ɝɪɭɞɧɹ 2016 ɪ. 
ɉɪɟɞɫɬɚɜɢɜ ɞɨ ɩɭɛɥɿɤɚɰɿʀ ɤɚɧɞɢɞɚɬ ɝɟɨɥɨɝɿɱɧɢɯ ɧɚɭɤ ȿ.Ɉ.Ȼɟɫɩɨɹɫɤɨ. 

 


