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ɆɂɇȿɊȺɅɈȽɂə ɀȿɅȿɁɇɕɏ ɊɍȾ 
ɆȿɋɌɈɊɈɀȾȿɇɂə ɄȺɇɈɁɂɍɆ (ɊȿɋɉɍȻɅɂɄȺ ɉȿɊɍ) 

 

 

ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɢ ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɨ-
ɝɨ ɢɡɭɱɟɧɢɹ ɠɟɥɟɡɧɵɯ ɪɭɞ ɦɟɫɬɨɪɨɠɞɟɧɢɹ Ʉɚɧɨɡɢɭɦ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ ɫɟɜɟɪɧɨɣ 
ɱɚɫɬɢ ɉɟɪɭɚɧɫɤɢɯ Ⱥɧɞ. ȼɵɞɟɥɟɧɵ ɛɨɝɚɬɵɟ ɢ ɛɟɞɧɵɟ ɪɭɞɵ, ɨɬɥɢɱɚɸɳɢɟɫɹ ɩɨ ɦɢɧɟ-
ɪɚɥɶɧɨɦɭ, ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ, ɫɬɪɭɤɬɭɪɟ, ɬɟɤɫɬɭɪɟ, ɥɨɤɚɥɢɡɚɰɢɢ, ɭɫɥɨɜɢɹɦ ɨɛɪ-
ɡɨɜɚɧɢɹ. ɋɞɟɥɚɧ ɜɵɜɨɞ ɨ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹ. Ɋɚɡɪɚɛɨɬɚɧɵ ɦɢɧɟɪɚɥɨ-
ɝɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɤ ɪɚɡɪɚɛɨɬɤɟ ɬɟɯɧɨɥɨɝɢɣ ɢɯ ɩɪɹɦɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɨɛɨɝɚ-
ɳɟɧɢɹ. 

 

 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɟɫɩɭɛɥɢɤɢ ɉɟɪɭ ɜɵɞɟɥɹ-
ɸɬɫɹ ɬɪɢ ɪɟɝɢɨɧɚ, ɨɬɥɢɱɚɸɳɢɯɫɹ ɬɟɤɬɨɧɢɤɨɣ 
ɢ ɝɟɨɦɨɪɮɨɥɨɝɢɟɣ (ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɫ ɡɚɩɚɞɚ ɧɚ 
ɜɨɫɬɨɤ): 1) ɩɪɢɛɪɟɠɧɚɹ ɩɭɫɬɵɧɧɚɹ ɡɨɧɚ (Ʌɚ-

Ʉɨɫɬɚ) ɫ ɜɵɫɨɬɚɦɢ ɦɟɧɟɟ 2000 ɦ; 2) ɝɨɪɧɚɹ ɫɢ-
ɫɬɟɦɚ ɉɟɪɭɚɧɫɤɢɯ Ⱥɧɞ (ɛɨɥɟɟ 2000 ɦ) ɢ 3) ɡɚ-
ɥɟɫɟɧɧɚɹ ɧɢɡɦɟɧɧɚɹ ɨɛɥɚɫɬɶ ɜɟɪɯɨɜɶɟɜ ɪ. Ⱥɦɚ-
ɡɨɧɤɢ (ɧɢɠɟ 2000 ɦ). ȼ ɩɪɟɞɟɥɚɯ ɡɨɧɵ Ʌɚ-

Ʉɨɫɬɚ ɜ 2013 ɝ. ɚɜɬɨɪɚɦɢ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɩɨ-
ɥɟɜɵɟ ɪɚɛɨɬɵ ɢ ɥɚɛɨɪɚɬɨɪɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫ 
ɰɟɥɶɸ ɨɛɨɛɳɟɧɢɹ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢ ɦɢɧɟɪɚɥɨ-
ɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɨɛ ɭɱɚɫɬɤɚɯ ɩɪɨɹɜɥɟɧɢɹ ɠɟ-
ɥɟɡɧɵɯ ɪɭɞ ɢ ɪɚɡɪɚɛɨɬɤɢ ɪɟɤɨɦɟɧɞɚɰɢɣ ɧɚ 
ɩɪɨɜɟɞɟɧɢɟ ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɯ ɪɚɛɨɬ ɜ ɝɪɚ-
ɧɢɰɚɯ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɭɱɚɫɬɤɨɜ ɦɟɫɬɨɪɨɠɞɟ-
ɧɢɹ Ʉɚɧɨɡɢɭɦ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ ɫɟɜɟɪɧɨɣ 
ɱɚɫɬɢ ɉɟɪɭɚɧɫɤɢɯ Ⱥɧɞ, ɜ 22 ɤɦ ɤ ɫɟɜɟɪɨ-

ɡɚɩɚɞɭ ɨɬ ɝɨɪɨɞɚ Ɉɥɶɦɨɫ, ɩɪɨɜɢɧɰɢɹ Ʌɚɦɛɚɟ-
ɤɟ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɛɨɬ, ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɞɜɚ 
ɜɢɞɚ ɠɟɥɟɡɧɵɯ ɪɭɞ: ɤɨɪɟɧɧɵɟ ɢ ɞɟɥɸɜɢɚɥɶ-
ɧɵɟ. Ʉɨɪɟɧɧɵɟ ɪɭɞɵ ɨɛɪɚɡɭɸɬ ɩɥɚɫɬɨɜɵɟ, 
ɥɢɧɡɨɜɢɞɧɵɟ, ɠɢɥɨɨɛɪɚɡɧɵɟ ɡɚɥɟɠɢ ɜ ɬɨɥɳɟ 
ɦɟɬɚɦɨɪɮɢɱɟɫɤɢɯ ɝɨɪɧɵɯ ɩɨɪɨɞ – ɫɥɚɧɰɟɜ ɢ 
ɦɟɬɚɩɟɫɱɚɧɢɤɨɜ. Ⱦɟɥɸɜɢɚɥɶɧɵɟ ɹɜɥɹɸɬɫɹ ɤɨɧ-
ɬɢɧɟɧɬɚɥɶɧɵɦɢ ɨɛɪɚɡɨɜɚɧɢɹɦɢ, ɩɪɢɫɭɬɫɬɜɭɸɬ 
ɜ ɜɢɞɟ ɨɛɥɨɦɤɨɜ ɜ ɫɨɫɬɚɜɟ ɱɟɬɜɟɪɬɢɱɧɵɯ ɞɟ-
ɥɸɜɢɚɥɶɧɵɯ ɨɬɥɨɠɟɧɢɣ. 

Кɨɪɟɧɧɵɟ ɪɭɞɵ ɜ ɝɪɚɧɢɰɚɯ ɢɡɭɱɟɧɧɨɝɨ 
ɭɱɚɫɬɤɚ ɚɜɬɨɪɵ ɪɚɡɞɟɥɢɥɢ ɧɚ ɛɨɝɚɬɵɟ ɢ ɛɟɞ-
ɧɵɟ. 

Ȼɨɝɚɬɵɟ ɤɨɪɟɧɧɵɟ ɪɭɞɵ ɨɛɪɚɡɭɸɬ ɰɟɩɨɱ-
ɧɵɟ ɫɤɨɩɥɟɧɢɹ ɝɧɟɡɞɨɜɢɞɧɵɯ, ɥɢɧɡɨɨɛɪɚɡɧɵɯ 
ɬɟɥ ɜ ɬɨɥɳɟ ɜɦɟɳɚɸɳɢɯ ɦɟɬɚɦɨɪɮɢɱɟɫɤɢɯ 
ɩɨɪɨɞ (ɪɢɫ. 1). ɂɧɨɝɞɚ ɢɯ ɦɟɥɤɢɟ ɝɧɟɡɞɨɨɛɪɚɡ-
ɧɵɟ ɡɚɥɟɠɢ ɩɪɢɫɭɬɫɬɜɭɸɬ ɜ ɜɢɞɟ ɜɤɥɸɱɟɧɢɣ ɜ 
ɩɪɢɤɨɧɚɤɬɨɜɵɯ ɱɚɫɬɹɯ ɡɚɥɟɠɟɣ ɛɟɞɧɵɯ ɤɨɪɟɧ-
ɧɵɯ ɪɭɞ. Ɇɨɳɧɨɫɬɶ ɪɭɞɧɵɯ ɬɟɥ ɧɟɜɟɥɢɤɚ – ɨɬ 
0,8 ɞɨ 3,5 ɦ, ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 2,3 ɦ, ɞɥɢɧɚ 7-

20 ɦ, ɜ ɫɪɟɞɧɟɦ ɨɤɨɥɨ 12 ɦ. Ɂɚɥɟɝɚɧɢɟ ɬɟɥ ɫɨ-
ɝɥɚɫɧɨɟ ɢɥɢ ɩɨɥɨɝɨɫɟɤɭɳɟɟ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 
ɩɥɚɫɬɚɦ ɜɦɟɳɚɸɳɢɯ ɦɟɬɚɦɨɪɮɢɱɟɫɤɢɯ ɩɨɪɨɞ. 
Ƚɟɧɟɡɢɫ ɛɨɝɚɬɵɯ ɠɟɥɟɡɧɵɯ ɪɭɞ ɝɢɞɪɨɬɟɪɦɚɥɶ-
ɧɨ-ɦɟɬɚɫɨɦɚɬɢɱɟɫɤɢɣ ɫ ɚɤɬɢɜɧɵɦ ɩɪɨɹɜɥɟɧɢ-
ɟɦ ɝɢɩɟɪɝɟɧɧɵɯ ɢɡɦɟɧɟɧɢɣ. 

ɐɜɟɬ ɪɭɞ ɨɬ ɬɟɦɧɨɫɟɪɨ-ɱɟɪɧɨɝɨ ɞɨ ɛɭɪɨɜɚ-
ɬɨ-ɱɟɪɧɨɝɨ, ɜɢɲɧɟɜɨ-ɬɟɦɧɨɤɪɚɫɧɨɝɨ, ɱɬɨ ɫɜɹ-
ɡɚɧɨ ɫ ɪɚɡɧɵɦ ɫɨɨɬɧɨɲɟɧɢɟɦ ɜ ɢɯ ɫɨɫɬɚɜɟ 
ɦɚɝɧɟɬɢɬɚ (ɱɟɪɧɨɟ), ɝɟɬɢɬɚ (ɛɭɪɨɟ), ɞɢɫɩɟɪɫɧɨ-
ɝɨ ɝɟɬɢɬɚ (ɠɟɥɬɨɟ, ɨɪɚɧɠɟɜɨɟ), ɞɢɫɩɟɪɫɧɨɝɨ 
ɝɟɦɚɬɢɬɚ (ɹɪɤɨɤɪɚɫɧɨɟ). 

Ɍɟɤɫɬɭɪɚ ɪɭɞ ɦɚɫɫɢɜɧɚɹ, ɩɹɬɧɢɫɬɚɹ; ɯɚɪɚɤ-
ɬɟɪɧɵ ɬɚɤɠɟ ɬɟɤɫɬɭɪɵ ɝɢɩɟɪɝɟɧɧɨ ɩɪɟɨɛɪɚɡɨ-
ɜɚɧɧɵɯ ɪɭɞ: ɤɚɜɟɪɧɨɡɧɚɹ, ɩɨɪɢɫɬɚɹ, ɬɪɟɳɢɧɨ-
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ɜɚɬɚɹ, ɩɪɨɠɢɥɤɨɜɚɹ; ɜɤɥɸɱɟɧɢɹ ɛɟɞɧɨɣ ɪɭɞɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɡɟɦɥɢɫɬɨɣ ɬɟɤɫɬɭɪɨɣ (ɪɢɫ. 2). 
 

 
 

Ɋɢɫ. 1. Ʌɢɧɡɨɜɢɞɧɵɟ ɢ ɝɧɟɡɞɨɨɛɪɚɡɧɵɟ ɬɟɥɚ ɛɨɝɚɬɵɯ ɪɭɞ (ɬɟɦɧɨɤɨɪɢɱɧɟɜɨɟ) ɫɪɟɞɢ ɜɵɜɟɬ-
ɪɟɧɧɵɯ ɫɥɚɧɰɟɜ ɢ ɫɢɥɢɤɚɬɧɵɯ ɤɜɚɪɰɢɬɨɜ. 

 

 

           
ɚ       ɛ 

 

           
ɜ       ɝ 

 

Ɋɢɫ. 2. ɏɚɪɚɤɬɟɪɧɵɟ ɬɟɤɫɬɭɪɵ ɤɨɪɟɧɧɵɯ ɛɨɝɚɬɵɯ ɪɭɞ. 
ɚ – ɦɚɫɫɢɜɧɚɹ ɫ ɩɪɨɹɜɥɟɧɢɟɦ ɬɪɟɳɢɧɨɜɚɬɨɫɬɢ; ɛ – ɩɹɬɧɢɫɬɨ-ɤɚɜɟɪɧɨɡɧɚɹ; ɜ – ɩɹɬɧɢɫɬɨ-

ɩɪɨɠɢɥɤɨɜɚɹ; ɝ – ɩɹɬɧɢɫɬɨ-ɡɟɦɥɢɫɬɚɹ. 
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Ɍɚɛɥɢɰɚ 1. 
ɋɪɟɞɧɟɟ ɫɨɞɟɪɠɚɧɢɟ ɝɥɚɜɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ (ɦɚɫ.%) ɜ ɫɨɫɬɚɜɟ ɪɭɞ 

ɏɢɦɢɱɟɫɤɢɟ 
ɤɨɦɩɨɧɟɧɬɵ 

Ʉɨɪɟɧɧɵɟ ɪɭɞɵ Ⱦɟɥɸɜɢɚɥɶɧɵɟ 
ɛɨɝɚɬɵɟ 

ɨɛɥɨɦɨɱɧɵɟ 
ɪɭɞɵ 

ɛɨɝɚɬɵɟ 
ɪɭɞɵ 

Ȼɟɞɧɵɟ ɪɭɞɵ 

ɫɢɥɢɤɚɬ-ɦɚɝɧɟɬɢɬ- 
ɤɚɪɛɨɧɚɬɧɵɟ 

ɦɚɝɧɟɬɢɬ-ɝɟɬɢɬ- 
ɞɢɫɩɟɪɫɧɨɝɟɬɢɬɨɜɵɟ 

Feɨɛɳ. 59,28 18,93 34,31 63,15 

Feɦɚɝɧ. 32,67 10,72 13,45 54,18 

SiO2 7,27 2,93 24,69 5,84 

S 0,096 0,039 0,031 0,037 

P2O5 0,219 0,061 0,140 0,156 

 

 

           
ɚ        ɛ 

 

           
ɜ        ɝ 

 

Ɋɢɫ. 3. Ɉɫɨɛɟɧɧɨɫɬɢ ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɨɫɬɚɜɚ ɢ ɬɟɤɫɬɭɪɵ ɛɨɝɚɬɵɯ ɤɨɪɟɧɧɵɯ ɪɭɞ. 
Ɍɟɤɫɬɭɪɚ ɪɭɞ: ɚ – ɦɚɫɫɢɜɧɚɹ; ɛ – ɦɚɫɫɢɜɧɨ-ɜɤɪɚɩɥɟɧɧɚɹ; ɜ – ɜɤɪɚɩɥɟɧɧɨ-ɩɨɪɢɫɬɚɹ; ɝ – ɜɤɪɚɩ-

ɥɟɧɧɨ-ɩɨɪɢɫɬɚɹ ɢ ɩɪɨɠɢɥɤɨɜɚɹ. 
ɋɜɟɬɥɨɫɟɪɨɟ – ɦɚɝɧɟɬɢɬ; ɫɟɪɨɟ – ɝɟɬɢɬ; ɱɟɪɧɨɟ – ɩɨɪɵ. 
Ɉɬɪɚɠɟɧɧɵɣ ɫɜɟɬ; ɛɟɡ ɚɧɚɥɢɡɚɬɨɪɚ; ɭɜɟɥɢɱɟɧɢɟ 35ɯ

. 

 

 

Ɋɭɞɨɨɛɪɚɡɭɸɳɢɦɢ ɦɢɧɟɪɚɥɚɦɢ ɹɜɥɹɸɬɫɹ 
ɦɚɝɧɟɬɢɬ ɢ ɝɟɬɢɬ (ɬɚɛɥ. 1, ɪɢɫ. 3), ɜɬɨɪɨɫɬɟ-
ɩɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɝɟɦɚɬɢɬ. ɋɨɞɟɪɠɚɧɢɟ 
ɞɪɭɝɢɯ ɦɢɧɟɪɚɥɨɜ ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ. 

Ɇɚɝɧɟɬɢɬ ɨɛɪɚɡɭɟɬ ɦɚɫɫɢɜɧɵɟ, ɛɥɨɤɨɜɵɟ, 
ɜɟɬɜɢɫɬɵɟ, ɜɤɪɚɩɥɟɧɧɵɟ ɚɝɪɟɝɚɬɵ ɢɡɨɦɟɬɪɢɱ-
ɧɵɯ ɢɧɞɢɜɢɞɨɜ ɪɚɡɦɟɪɨɦ ɨɬ 0,01 ɞɨ 0,20 ɦɦ . 
ɋɨɞɟɪɠɚɧɢɟ ɦɢɧɟɪɚɥɚ ɜ ɪɭɞɚɯ ɪɚɡɧɨɝɨ ɫɨɫɬɚɜɚ 

– ɨɬ 5-10 ɞɨ 80-90 ɨɛɴɟɦɧ.% (ɫɪɟɞɧɢɣ ɩɨɤɚɡɚ-
ɬɟɥɶ 46,12 ɦɚɫ.% – ɬɚɛɥ. 2). 

Ɇɚɝɧɟɬɢɬ ɩɨɞɜɟɪɠɟɧ ɡɚɦɟɳɟɧɢɸ ɝɟɬɢɬɨɦ, ɜ 
ɫɜɹɡɢ ɫ ɱɟɦ ɤɫɟɧɨɦɨɪɮɧɵɟ ɪɟɥɢɤɬɵ ɦɚɝɧɟɬɢɬɚ 
ɱɚɫɬɨ ɩɪɢɫɭɬɫɬɜɭɸɬ ɜ ɜɢɞɟ ɜɤɥɸɱɟɧɢɣ ɜ ɫɤɪɵ-
ɬɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ, ɤɨɥɥɨɦɨɪɮɧɵɯ ɚɝɪɟɝɚɬɚɯ 
ɝɟɬɢɬɚ (ɪɢɫ. 3ɛ-3ɝ). Ɇɚɪɬɢɬɢɡɚɰɢɹ ɦɚɝɧɟɬɢɬɚ 
ɨɬɦɟɱɚɟɬɫɹ ɪɟɞɤɨ. 
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Ɍɚɛɥɢɰɚ 2. 
ɋɪɟɞɧɢɣ ɦɢɧɟɪɚɥɶɧɵɣ ɫɨɫɬɚɜ ɠɟɥɟɡɧɵɯ ɪɭɞ ɦɟɫɬɨɪɨɠɞɟɧɢɹ 

Ɇɢɧɟɪɚɥɵ 
ɢ ɦɢɧɟɪɚɥɶɧɵɟ 
ɪɚɡɧɨɜɢɞɧɨɫɬɢ 

Ʉɨɪɟɧɧɵɟ ɪɭɞɵ Ⱦɟɥɸɜɢɚɥɶɧɵɟ 
ɛɨɝɚɬɵɟ 

ɨɛɥɨɦɨɱɧɵɟ 
ɪɭɞɵ 

ɛɨɝɚɬɵɟ 
ɪɭɞɵ 

ɛɟɞɧɵɟ ɪɭɞɵ 
ɫɢɥɢɤɚɬ-ɦɚɝɧɟɬɢɬ-

ɤɚɪɛɨɧɚɬɧɵɟ 
ɦɚɝɧɟɬɢɬ-ɝɟɬɢɬ-

ɞɢɫɩɟɪɫɧɨɝɟɬɢɬɨɜɵɟ 

ɦɚɝɧɟɬɢɬ 46,12 15,73 17,98 74,18 

ɝɢɞɪɨɤɫɢɞɵ ɠɟɥɟɡɚ, 
ɜ ɬɨɦ ɱɢɫɥɟ: 40,72 18,97 57,15 13,65 

ɝɟɬɢɬ 37,13 1,48 3,81 10,91 

ɞɢɫɩɟɪɫɧыɣ ɝɟɬɢɬ 3,59 17,49 53,34 2,74 

ɝɟɦɚɬɢɬ, 
ɜ ɬɨɦ ɱɢɫɥɟ: 

2,26 1,12 0,67 2,01 

ɦɚɪɬɢɬ 0,61 0,26 0,12 0,52 

ɠɟɥɟɡɧɚɹ ɫɥɸɞɤɚ 0,42 0,15 0,03 0,35 

ɞɢɫɩɟɪɫɧыɣ ɝɟɦɚɬɢɬ 1,23 0,77 0,52 1,14 

ɦɢɧɟɪɚɥɵ ɝɪɭɩɩɵ ɤɜɚɪɰɚ, 
ɜ ɬɨɦ ɱɢɫɥɟ: 

4,05 1,15 2,46 3,68 

ɤɜɚɪɰ 3,56 0,86 1,83 3,29 

ɯɚɥɰɟɞɨɧ 0,38 0,18 0,37 0,31 

ɨɩɚɥ 0,11 0,11 0,26 0,08 

ɪɟɥɢɤɬɨɜɵɟ ɫɢɥɢɤɚɬɵ (ɝɢ-
ɩɟɪɝɟɧɧɨ ɢɡɦɟɧɟɧɧɵɟ ɯɥɨ-

ɪɢɬ, ɚɤɬɢɧɨɥɢɬ, ɛɢɨɬɢɬ, 
ɫɟɥɚɞɨɧɢɬ, ɫɬɢɥɶɩɧɨɦɟ-

ɥɚɧ) 

0,81 2,34 2,89 0,64 

ɧɨɜɨɨɛɪɚɡɨɜɚɧɧɵɟ ɫɢɥɢɤɚ-
ɬɵ (ɤɚɨɥɢɧɢɬ, ɦɨɧɬɦɨɪɢɥ-
ɥɨɧɢɬ, ɛɟɣɞɟɥɥɢɬ, ɝɢɞɪɨ-
ɛɢɨɬɢɬ ɢ ɞɪ.) – ɪɚɫɱɟɬɧɵɟ 

ɞɚɧɧɵɟ 

4,95 2,95 17,69 4,61 

ɪɟɥɢɤɬɨɜɵɟ ɠɟɥɟɡɢɫɬɵɟ 
ɤɚɪɛɨɧɚɬɵ (ɠɟɥɟɡɢɫɬɵɣ 

ɤɚɥɶɰɢɬ, ɤɚɥɶɰɢɟɜɵɣ ɫɢɞɟ-
ɪɢɬ ɢ ɞɪ.) 

0,08 56,98 0,02 0,09 

ɧɨɜɨɨɛɪɚɡɨɜɚɧɧɵɟ ɛɟɡɠɟ-
ɥɟɡɢɫɬɵɟ ɤɚɪɛɨɧɚɬɵ (ɤɚɥɶ-

ɰɢɬ, ɚɪɚɝɨɧɢɬ ɢ ɞɪ.) 
0,69 0,49 0,58 0,76 

ɪɟɥɢɤɬɨɜɵɟ ɫɭɥɶɮɢɞɵ (ɩɢ-
ɪɢɬ, ɩɢɪɪɨɬɢɧ, ɯɚɥɶɤɨɩɢɪɢɬ 

ɢ ɞɪ.) 
0,04 0,02 0,03 0,05 

ɚɩɚɬɢɬ 0,01 0,02 0,04 0,02 

ɞɪɭɝɢɟ ɦɢɧɟɪɚɥɵ (ɰɢɪɤɨɧ, 
ɬɭɪɦɚɥɢɧ, ɫɮɟɧ, ɢɥɶɦɟɧɢɬ, 

ɹɪɨɡɢɬ, ɤɨɩɢɚɩɢɬ, ɝɢɩɫ ɢ 
ɞɪ.) 

0,27 0,23 0,49 0,31 

ȼɫɟɝɨ 100,00 100,00 100,00 100,00 

Ʉɨɥɢɱɟɫɬɜɨ ɨɩɪɟɞɟɥɟɧɢɣ 15 10 11 17 

 

 

Ƚɢɞɪɨɤɫɢɞɵ ɠɟɥɟɡɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɝɟɬɢɬɨɦ 
ɢ ɞɢɫɩɟɪɫɧɵɦ ɝɟɬɢɬɨɦ. ɉɟɪɜɵɣ ɨɛɪɚɡɭɟɬ ɤɨɥ-
ɥɨɦɨɪɮɧɵɟ, ɫɤɪɵɬɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ, ɪɟɠɟ ɪɚ-
ɞɢɚɥɶɧɨ-ɥɭɱɢɫɬɵɟ, ɤɨɧɰɟɧɬɪɢɱɟɫɤɢ-ɡɨɧɚɥɶɧɵɟ 
ɚɝɪɟɝɚɬɵ, ɤɨɬɨɪɵɟ ɜɵɩɨɥɧɹɸɬ ɩɨɥɨɫɬɢ, ɨɛɪɚ-
ɡɨɜɚɜɲɢɟɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɵɜɟɬɪɢɜɚɧɢɹ ɠɟɥɟ-
ɡɨ-ɫɨɞɟɪɠɚɳɢɯ ɫɢɥɢɤɚɬɨɜ ɢ ɤɚɪɛɨɧɚɬɨɜ. ȼ ɡɚ-

ɦɟɬɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ ɭɱɚɫɬɤɚɯ 
ɝɢɩɟɪɝɟɧɧɨɝɨ ɡɚɦɟɳɟɧɢɹ ɦɚɝɧɟɬɢɬɚ. ɉɪɢɫɭɬ-
ɫɬɜɭɟɬ ɬɚɤɠɟ ɜ ɜɢɞɟ ɩɪɨɠɢɥɤɨɜ ɦɨɳɧɨɫɬɶɸ ɞɨ 
10 ɦɦ (ɪɢɫ. 3ɝ). ɋɨɞɟɪɠɚɧɢɟ ɝɟɬɢɬɚ ɜ ɫɨɫɬɚɜɟ 
ɪɭɞɵ ɢɡɦɟɧɹɟɬɫɹ ɨɬ 5 ɞɨ 80 ɨɛɴɟɦɧ.%. (ɫɪɟɞ-
ɧɢɣ ɩɨɤɚɡɚɬɟɥɶ 37,13 ɦɚɫ.%). ɉɨɜɵɲɟɧɧɨɟ ɟɝɨ 
ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɞɚɟɬ ɪɭɞɚɦ ɜɵɫɨɤɭɸ ɩɪɨɱ-
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ɧɨɫɬɶ. Ⱦɢɫɩɟɪɫɧɵɣ ɝɟɬɢɬ (ɫɪɟɞɧɟɟ ɫɨɞɟɪɠɚɧɢɟ 
3,59 ɦɚɫ.%) ɹɜɥɹɟɬɫɹ ɤɨɦɩɨɧɟɧɬɨɦ ɚɝɪɟɝɚɬɨɜ 
ɨɯɪɵ, ɨɛɪɚɡɨɜɚɜɲɟɣɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɵɜɟɬɪɢ-
ɜɚɧɢɹ ɠɟɥɟɡɨ-ɫɨɞɟɪɠɚɳɢɯ ɫɢɥɢɤɚɬɨɜ ɢ ɤɚɪɛɨ-
ɧɚɬɨɜ. ɉɪɟɞɫɬɚɜɥɟɧ ɨɱɟɧɶ ɦɟɥɤɢɦɢ (ɦɟɧɟɟ 0,01 
ɦɦ) ɢɝɨɥɶɱɚɬɵɦɢ ɢ ɩɥɚɫɬɢɧɱɚɬɵɦɢ ɢɧɞɢɜɢɞɚ-
ɦɢ, ɨɛɪɚɡɭɸɳɢɦɢ ɬɟɫɧɵɟ ɫɪɚɫɬɚɧɢɹ ɫ ɝɢɩɟɪ-
ɝɟɧɧɵɦɢ ɫɢɥɢɤɚɬɚɦɢ (ɛɟɣɞɟɥɥɢɬ, ɤɚɨɥɢɧɢɬ ɢ 
ɞɪ.), ɤɨɬɨɪɵɟ ɬɚɤɠɟ ɹɜɥɹɸɬɫɹ ɩɪɨɞɭɤɬɚɦɢ ɜɵ-
ɜɟɬɪɢɜɚɧɢɹ ɩɟɪɜɢɱɧɵɯ ɝɥɢɧɨɡɟɦ-ɫɨɞɟɪɠɚɳɢɯ 
ɫɢɥɢɤɚɬɨɜ. 

Ƚɟɦɚɬɢɬ, ɩɪɟɞɫɬɚɜɥɟɧ ɬɪɟɦɹ ɦɨɪɮɨɥɨɝɢ-
ɱɟɫɤɢɦɢ ɪɚɡɧɨɜɢɞɧɨɫɬɹɦɢ: ɦɚɪɬɢɬɨɦ, ɠɟɥɟɡ-
ɧɨɣ ɫɥɸɞɤɨɣ ɢ ɞɢɫɩɟɪɫɧɵɦ ɝɟɦɚɬɢɬɨɦ. Ɇɚɪ-
ɬɢɬ (ɫɪɟɞɧɟɟ ɫɨɞɟɪɠɚɧɢɟ 0,61 ɦɚɫ.%) ɹɜɥɹɟɬɫɹ 
ɩɪɨɞɭɤɬɨɦ ɜɵɜɟɬɪɢɜɚɧɢɹ ɦɚɝɧɟɬɢɬɚ, ɨɛɪɚɡɭɟɬ 
ɩɫɟɜɞɨɦɨɪɮɨɡɵ ɩɨ ɟɝɨ ɢɞɢɨɦɨɮɧɵɦ ɢ ɤɫɟɧɨ-
ɦɨɪɮɧɵɦ ɤɪɢɫɬɚɥɥɚɦ. ɀɟɥɟɡɧɚɹ ɫɥɸɞɤɚ (0,42 
ɦɚɫ.%) ɹɜɥɹɟɬɫɹ ɩɟɪɜɢɱɧɵɦ ɦɢɧɟɪɚɥɨɦ ɪɭɞ, 
ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɚɝɟɧɬɨɜ ɜɵɜɟɬɪɢɜɚɧɢɹ ɫɨɯɪɚɧɹ-
ɥɚ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ. Ɉɛɵɱɧɨ ɩɪɢ-
ɫɭɬɫɬɜɭɟɬ ɜ ɜɢɞɟ ɩɚɪɚɥɥɟɥɶɧɨ- ɢɥɢ ɪɚɞɢɚɥɶɧɨ-

ɩɥɚɫɬɢɧɱɚɬɵɯ ɚɝɪɟɝɚɬɨɜ, ɜɵɩɨɥɧɹɸɳɢɯ ɩɪɨ-
ɦɟɠɭɬɤɢ ɦɟɠɞɭ ɚɝɪɟɝɚɬɚɦɢ ɦɚɝɧɟɬɢɬɚ. Ⱦɢɫ-
ɩɟɪɫɧɵɣ ɝɟɦɚɬɢɬ (1,23 ɦɚɫ.%), ɤɚɤ ɢ ɞɢɫɩɟɪɫ-
ɧɵɣ ɝɟɬɢɬ, ɹɜɥɹɟɬɫɹ ɩɪɨɞɭɤɬɨɦ ɜɵɜɟɬɪɢɜɚɧɢɹ 
ɠɟɥɟɡɨ-ɫɨɞɟɪɠɚɳɢɯ ɫɢɥɢɤɚɬɨɜ ɢ ɤɚɪɛɨɧɚɬɨɜ. 
ȼ ɫɦɟɫɢ ɫ ɝɥɢɧɢɫɬɵɦɢ ɦɢɧɟɪɚɥɚɦɢ ɹɜɥɹɟɬɫɹ 
ɤɨɦɩɨɧɟɧɬɨɦ ɫɭɪɢɤɨɜɵɯ (ɤɪɚɫɧɵɣ ɰɜɟɬ) ɩɹɬ-
ɧɢɫɬɵɯ ɢɥɢ ɩɪɨɠɢɥɤɨɜɵɯ ɜɤɥɸɱɟɧɢɣ ɜ ɪɭɞɟ. 

Ʉɨɪɟɧɧɵɟ ɛɨɝɚɬɵɟ ɪɭɞɵ ɨɬɥɢɱɚɸɬɫɹ ɜɵɫɨ-
ɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɠɟɥɟɡɚ – ɜ ɫɪɟɞɧɟɦ 59,28 
ɦɚɫ.%. ɋɨɞɟɪɠɚɧɢɟ ɠɟɥɟɡɚ, ɜɯɨɞɹɳɟɝɨ ɜ ɫɨ-
ɫɬɚɜ ɦɚɝɧɟɬɢɬɚ, ɢɡɦɟɧɹɟɬɫɹ ɨɬ 8 ɞɨ 56 ɦɚɫ.% 
(ɫɪɟɞɧɟɟ 32,67%), ɡɧɚɱɢɬɟɥɶɧɵɟ ɤɨɥɟɛɚɧɢɹ 
ɷɬɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɫɜɹɡɚɧɵ ɫ ɪɚɡɧɵɦ ɫɨɞɟɪɠɚ-
ɧɢɟɦ ɦɚɝɧɟɬɢɬɚ ɜ ɫɨɫɬɚɜɟ ɢɫɯɨɞɧɵɯ ɪɭɞ ɢ ɫ 
ɪɚɡɧɨɣ ɫɬɟɩɟɧɶɸ ɝɢɩɟɪɝɟɧɧɨɣ ɝɟɬɢɬɢɡɚɰɢɢ 
ɦɚɝɧɟɬɢɬɚ. ɋɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɜ ɫɪɟɞɧɟɦ ɧɟ 
ɩɪɟɜɵɲɚɟɬ 0,1 ɦɚɫ.%. ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɪɚɡɥɨ-
ɠɟɧɢɟɦ ɛɨɥɶɲɟɣ ɱɚɫɬɢ ɩɢɪɢɬɚ ɢ ɩɢɪɪɨɬɢɧɚ 
ɩɪɢ ɜɵɜɟɬɪɢɜɚɧɢɢ ɪɭɞ. Ʉɨɥɢɱɟɫɬɜɨ ɩɟɧɬɨɤɫɢ-
ɞɚ ɮɨɫɮɨɪɚ ɧɟɫɤɨɥɶɤɨ ɜɵɲɟ ɤɨɧɞɢɰɢɨɧɧɨ ɞɨ-
ɩɭɫɬɢɦɨɝɨ (0,1 ɦɚɫ.%), ɜ ɫɪɟɞɧɟɦ ɫɨɫɬɚɜɥɹɟɬ 
0,22 ɦɚɫ.%. ɋɨɞɟɪɠɚɧɢɟ ɤɪɟɦɧɟɡɟɦɚ – ɨɫɧɨɜ-
ɧɨɝɨ ɛɚɥɥɚɫɬɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɪɭɞ – ɧɟɜɟɥɢɤɨ, 
ɜ ɫɪɟɞɧɟɦ ɨɤɨɥɨ 7 ɦɚɫ.%. Ȼɨɥɶɲɚɹ ɟɝɨ ɱɚɫɬɶ 
ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɪɟɥɢɤɬɨɜɵɯ ɢ ɧɨɜɨɨɛɪɚɡɨɜɚɧ-
ɧɵɯ ɫɢɥɢɤɚɬɨɜ. 

Ȼɟɞɧɵɟ ɤɨɪɟɧɧɵɟ ɪɭɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɜɭ-
ɦɹ ɦɢɧɟɪɚɥɶɧɵɦɢ ɪɚɡɧɨɜɢɞɧɨɫɬɹɦɢ: ɫɢɥɢɤɚɬ-

ɦɚɝɧɟɬɢɬ-ɤɚɪɛɨɧɚɬɧɨɣ ɢ ɦɚɝɧɟɬɢɬ-ɝɟɬɢɬ-

ɞɢɫɩɟɪɫɧɨɝɟɬɢɬɨɜɨɣ (ɨɯɪɢɫɬɨɣ). 
Ȼɟɞɧɵɟ ɫɢɥɢɤɚɬ-ɦɚɝɧɟɬɢɬ-ɤɚɪɛɨɧɚɬɧɵɟ 

ɪɭɞɵ ɜ ɬɨɥɳɟ ɜɦɟɳɚɸɳɢɯ ɦɟɬɚɦɨɪɮɢɱɟɫɤɢɯ 
ɩɨɪɨɞ ɨɛɪɚɡɭɸɬ ɩɥɚɫɬɨ- ɢ ɥɢɧɡɨɨɛɪɚɡɧɵɟ ɬɟɥɚ 
ɦɨɳɧɨɫɬɶɸ 2-5 ɦ, ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ ɞɨ 10-12 ɦ 
(ɪɢɫ. 4). ɐɜɟɬ ɪɭɞ ɬɟɦɧɨɫɟɪɵɣ, ɫɟɪɵɣ, ɛɭɪɨɜɚ-
ɬɨ-ɫɟɪɵɣ. Ɍɟɤɫɬɭɪɚ ɦɚɫɫɢɜɧɚɹ, ɪɟɠɟ ɩɹɬɧɢ-
ɫɬɚɹ, ɩɨɪɢɫɬɚɹ, ɩɪɨɠɢɥɤɨɜɚɹ (ɪɢɫ. 5). Ɋɭɞɨɨɛ-
ɪɚɡɭɸɳɢɦɢ ɦɢɧɟɪɚɥɚɦɢ ɹɜɥɹɸɬɫɹ ɦɚɝɧɟɬɢɬ ɢ 
ɤɚɪɛɨɧɚɬ (ɪɢɫ. 6, 7), ɜɬɨɪɨɫɬɟɩɟɧɧɨɟ ɡɧɚɱɟɧɢɟ 
ɢɦɟɸɬ ɫɢɥɢɤɚɬɵ, ɝɢɞɪɨɤɫɢɞɵ ɠɟɥɟɡɚ (ɬɚɛɥ. 2). 

Ɇɚɝɧɟɬɢɬ (ɫɪɟɞɧɟɟ ɫɨɞɟɪɠɚɧɢɟ 15,73 
ɦɚɫ.%) ɩɪɟɞɫɬɚɜɥɟɧ ɧɟɩɪɚɜɢɥɶɧɨɣ ɮɨɪɦɵ, ɪɟ-
ɠɟ ɯɨɪɨɲɨ ɨɝɪɚɧɟɧɧɵɦɢ ɨɤɬɚɷɞɪɢɱɟɫɤɢɦɢ 
ɤɪɢɫɬɚɥɥɚɦɢ ɪɚɡɦɟɪɨɦ ɨɬ 0,001 ɞɨ 0,15 ɦɦ. 
Ɉɧɢ ɩɪɢɫɭɬɫɬɜɭɸɬ ɜ ɜɢɞɟ ɢɡɨɥɢɪɨɜɚɧɧɵɯ 
ɜɤɪɚɩɥɟɧɢɣ ɜ ɤɚɪɛɨɧɚɬɧɨɣ ɢɥɢ ɫɢɥɢɤɚɬ-

ɤɚɪɛɨɧɚɬɧɨɣ ɦɚɫɫɟ ɪɭɞɵ, ɧɨ ɱɚɳɟ ɨɛɪɚɡɭɸɬ 
ɰɟɩɨɱɧɵɟ, ɜɟɬɜɢɫɬɵɟ, ɜɟɬɜɢɫɬɨ-ɜɤɪɚɩɥɟɧɧɵɟ, 
ɢɧɨɝɞɚ ɛɥɨɤɨɜɨ-ɜɟɬɜɢɫɬɵɟ ɚɝɪɟɝɚɬɵ, ɤɨɬɨɪɵɟ 
ɨɛɵɱɧɨ ɪɚɫɩɨɥɨɠɟɧɵ ɧɟɡɚɤɨɧɨɦɟɪɧɨ (ɪɢɫ. 6ɚ, 
ɛ), ɪɟɠɟ ɢɯ ɩɨɥɨɠɟɧɢɟ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɪɚɡɧɨ-
ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦɢ ɬɪɟɳɢɧɚɦɢ ɜ ɪɭɞɟ (ɪɢɫ. 
6ɝ), ɢɥɢ ɡɚɤɨɧɨɦɟɪɧɵɦɢ ɬɪɟɳɢɧɚɦɢ ɫɩɚɣɧɨɫɬɢ 
ɜ ɤɪɭɩɧɵɯ ɤɪɢɫɬɚɥɥɚɯ ɤɚɪɛɨɧɚɬɚ (ɪɢɫ. 6ɜ). 

Ʉɚɪɛɨɧɚɬ (ɫɪɟɞɧɟɟ ɫɨɞɟɪɠɚɧɢɟ 56,98 
ɦɚɫ.%) ɩɪɟɞɫɬɚɜɥɟɧ ɤɚɥɶɰɢɬɨɦ ɫ ɩɪɢɦɟɫɶɸ 
ɠɟɥɟɡɢɫɬɨɝɨ ɦɢɧɚɥɚ (ɫɢɞɟɪɢɬɚ), ɨ ɱɟɦ ɫɜɢɞɟ-
ɬɟɥɶɫɬɜɭɟɬ ɩɪɢɨɛɪɟɬɟɧɢɟ ɢɦ ɤɨɪɢɱɧɟɜɨɣ 
ɨɤɪɚɫɤɢ ɜ ɩɪɨɰɟɫɫɟ ɜɵɜɟɬɪɢɜɚɧɢɹ. Ɋɚɡɦɟɪ ɤɪɢ-
ɫɬɚɥɥɨɜ ɢɡɦɟɧɹɟɬɫɹ ɜ ɨɱɟɧɶ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ 
(ɪɢɫ. 7) – ɨɬ ɫɨɬɵɯ ɞɨɥɟɣ ɦɢɥɥɢɦɟɬɪɚ ɞɨ 20 ɢ 
ɛɨɥɟɟ ɦɦ. 

ɋɢɥɢɤɚɬɵ (ɨɛɳɟɟ ɫɨɞɟɪɠɚɧɢɟ 5,29 ɦɚɫ.%) 
ɜɫɬɪɟɱɚɸɬɫɹ ɜ ɜɢɞɟ ɩɹɬɧɢɫɬɵɯ, ɠɢɥɨɨɛɪɚɡɧɵɯ 
ɜɵɞɟɥɟɧɢɣ ɪɚɡɦɟɪɨɦ ɨɬ 1 ɞɨ 20 ɦɦ ɜ ɨɫɧɨɜɧɨɣ 
ɤɚɪɛɨɧɚɬɧɨɣ ɦɚɫɫɟ ɪɭɞɵ. ɉɪɟɞɫɬɚɜɥɟɧɵ, ɝɥɚɜ-
ɧɵɦ ɨɛɪɚɡɨɦ, ɦɟɥɤɨɱɟɲɭɣɱɚɬɵɦ ɯɥɨɪɢɬɨɦ 
(ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ ɤɪɢɫɬɚɥɥɨɜ 0,05 ɦɦ). ȼ 
ɩɪɨɰɟɫɫɟ ɜɵɜɟɬɪɢɜɚɧɢɹ ɫɢɥɢɤɚɬɵ, ɤɚɤ ɢ ɤɚɪ-
ɛɨɧɚɬɵ, ɜ ɫɜɹɡɢ ɫ ɡɚɦɟɳɟɧɢɟɦ ɞɢɫɩɟɪɫɧɵɦ ɝɟ-
ɬɢɬɨɦ ɩɪɢɨɛɪɟɥɢ ɠɟɥɬɨɜɚɬɨ-ɛɭɪɭɸ, ɬɟɦɧɨɤɨ-
ɪɢɱɧɟɜɭɸ ɨɤɪɚɫɤɭ. 

Ȼɟɞɧɵɟ ɫɢɥɢɤɚɬ-ɦɚɝɧɟɬɢɬ-ɤɚɪɛɨɧɚɬɧɵɟ ɪɭ-
ɞɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤɢɦ ɫɨ-
ɞɟɪɠɚɧɢɟɦ ɠɟɥɟɡɚ – ɜ ɫɪɟɞɧɟɦ 18,93 ɦɚɫ.% 
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(ɬɚɛɥ. 2). ɋɨɞɟɪɠɚɧɢɟ ɠɟɥɟɡɚ, ɜɯɨɞɹɳɟɝɨ ɜ ɫɨ-
ɫɬɚɜ ɦɚɝɧɟɬɢɬɚ, ɢɡɦɟɧɹɟɬɫɹ ɨɬ 0 ɞɨ 16 ɦɚɫ.%, ɜ 
ɫɪɟɞɧɟɦ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 11 ɦɚɫ.%. ɋɪɟɞɧɟɟ 
ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ 0,039 ɦɚɫ.%, ɩɟɧɬɨɤɫɢɞɚ 
ɮɨɫɮɨɪɚ 0,061 ɦɚɫ.%, ɱɬɨ ɧɟ ɩɪɟɜɵɲɚɟɬ ɤɨɧ-
ɞɢɰɢɨɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɞɥɹ ɠɟɥɟɡɧɵɯ ɪɭɞ. 
Ʉɨɥɢɱɟɫɬɜɨ ɤɪɟɦɧɟɡɟɦɚ ɜ ɫɨɫɬɚɜɟ ɪɭɞ ɷɬɨɣ 
ɪɚɡɧɨɜɢɞɧɨɫɬɢ ɧɢɡɤɨɟ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɢɯ ɩɨɡɢ-
ɬɢɜɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ. ɇɟɫɦɨɬɪɹ ɧɚ ɧɢɡɤɨɟ 
ɫɨɞɟɪɠɚɧɢɟ ɠɟɥɟɡɚ ɢɯ ɦɨɠɧɨ ɫ ɛɨɥɶɲɢɦ ɷɮ-
ɮɟɤɬɨɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɤ ɩɪɢɪɨɞɧɨ ɲɢɯɬɨɜɚɧ-
ɧɨɟ ɤɚɪɛɨɧɚɬɨɦ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɟ ɫɵɪɶɟ. 

Ȼɟɞɧɵɟ ɦɚɝɧɟɬɢɬ-ɝɟɬɢɬ-

ɞɢɫɩɟɪɫɧɨɝɟɬɢɬɨɜɵɟ ɪɭɞɵ ɨɛɪɚɡɭɸɬ ɤɨɪɟɧɧɵɟ 
ɪɭɞɧɵɟ ɡɚɥɟɠɢ ɨɛɵɱɧɨ ɫɨɜɦɟɫɬɧɨ ɫ ɪɭɞɚɦɢ 
ɜɵɲɟ ɨɩɢɫɚɧɧɵɯ ɤɨɪɟɧɧɵɯ ɛɨɝɚɬɵɯ ɪɭɞ ɢ ɤɨ-
ɪɟɧɧɵɯ ɛɟɞɧɵɯ ɫɢɥɢɤɚɬ-ɦɚɝɧɟɬɢɬ-

ɤɚɪɛɨɧɚɬɧɵɯ ɪɭɞ (ɪɢɫ. 8). ȼ ɬɚɤɢɯ ɫɦɟɲɚɧɧɵɯ 
ɡɚɥɟɠɚɯ ɬɟɥɚ ɛɨɝɚɬɵɯ ɪɭɞ ɢ ɛɟɞɧɵɯ ɫɢɥɢɤɚɬ-

ɦɚɝɧɟɬɢɬ-ɤɚɪɛɨɧɚɬɧɵɯ ɪɭɞ ɨɛɵɱɧɨ ɨɛɪɚɡɭɸɬ 
ɜɤɥɸɱɟɧɢɹ ɜ ɨɫɧɨɜɧɨɣ ɦɚɫɫɟ ɦɚɝɧɟɬɢɬ-ɝɟɬɢɬ-

ɞɢɫɩɟɪɫɧɨɝɟɬɢɬɨɜɵɯ ɪɭɞ. Ɋɟɠɟ ɨɬɦɟɱɚɸɬɫɹ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɟ ɬɟɥɚ ɪɭɞ ɷɬɨɣ ɪɚɡɧɨɜɢɞɧɨɫɬɢ 
(ɪɢɫ. 9). 

 

 

 
 

Ɋɢɫ. 4. ȼɵɯɨɞɵ ɥɢɧɡɨɨɛɪɚɡɧɨɝɨ ɪɭɞɧɨɝɨ ɬɟɥɚ ɛɟɞɧɵɯ ɫɢɥɢɤɚɬ-ɦɚɝɧɟɬɢɬ-ɤɚɪɛɨɧɚɬɧɵɯ ɪɭɞ. 
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Ɋɢɫ. 5. Ɍɟɤɫɬɭɪɚ ɛɟɞɧɵɯ ɫɢɥɢɤɚɬ-ɦɚɝɧɟɬɢɬ-ɤɚɪɛɨɧɚɬɧɵɯ ɪɭɞ. 
ɚ – ɩɹɬɧɢɫɬɨ-ɦɚɫɫɢɜɧɚɹ; ɛ – ɦɚɫɫɢɜɧɨ-ɩɨɪɢɫɬɚɹ. 
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Ɋɢɫ. 6. Ɉɫɨɛɟɧɧɨɫɬɢ ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɨɫɬɚɜɚ ɢ ɫɬɪɭɤɬɭɪɵ ɛɟɞɧɵɯ ɫɢɥɢɤɚɬ-ɦɚɝɧɟɬɢɬ-

ɤɚɪɛɨɧɚɬɧɵɯ ɪɭɞ (ɢɡ ɩɪɨɹɜɥɟɧɢɣ ɢɯ ɛɟɫɫɢɥɢɤɚɬɧɨɣ (ɚ-ɝ) ɢ ɫɢɥɢɤɚɬ-ɫɨɞɟɪɠɚɳɟɣ (ɞ-ɟ) ɪɚɡɧɨɜɢɞ-
ɧɨɫɬɟɣ. 

ɋɜɟɬɥɨɫɟɪɨɟ – ɦɚɝɧɟɬɢɬ; ɬɟɦɧɨɫɟɪɨɟ – ɤɚɪɛɨɧɚɬ; ɱɟɪɧɨɟ – ɩɨɪɵ. 
Ɉɬɪɚɠɟɧɧɵɣ ɫɜɟɬ; ɛɟɡ ɚɧɚɥɢɡɚɬɨɪɚ; ɭɜɟɥɢɱɟɧɢɟ 35ɯ

. 
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Ɋɢɫ. 7. Ɉɫɨɛɟɧɧɨɫɬɢ ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɨɫɬɚɜɚ ɢ ɫɬɪɭɤɬɭɪɵ ɦɟɥɤɨɡɟɪɧɢɫɬɨɝɨ (ɚ) ɢ ɱɚɫɬɢɱɧɨ 
ɡɚɦɟɳɟɧɧɨɝɨ ɝɟɬɢɬɨɦ ɩɨ ɬɪɟɳɢɧɚɦ ɫɩɚɣɧɨɫɬɢ ɤɪɭɩɧɨɡɟɪɧɢɫɬɨɝɨ (ɛ) ɚɝɪɟɝɚɬɨɜ ɛɟɞɧɵɯ ɫɢɥɢ-
ɤɚɬ-ɦɚɝɧɟɬɢɬ-ɤɚɪɛɨɧɚɬɧɵɯ ɪɭɞ (ɢɡ ɩɪɨɹɜɥɟɧɢɹ ɢɯ ɛɟɫɫɢɥɢɤɚɬɧɨɣ ɪɚɡɧɨɜɢɞɧɨɫɬɢ). 

ɑɟɪɧɨɟ – ɦɚɝɧɟɬɢɬ, ɫɟɪɨɟ – ɤɚɪɛɨɧɚɬ. 
ɉɪɨɯɨɞɹɳɢɣ ɫɜɟɬ; ɛɟɡ ɚɧɚɥɢɡɚɬɨɪɚ; ɭɜɟɥɢɱɟɧɢɟ 35ɯ

. 
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Ɋɢɫ 8. Ɉɛɧɚɠɟɧɢɟ ɛɟɞɧɵɯ ɦɚɝɧɟɬɢɬ-ɝɟɬɢɬ-ɞɢɫɩɟɪɫɧɨɝɟɬɢɬɨɜɵɯ ɪɭɞ (ɦɟɥɤɨɡɟɪɧɢɫɬɵɣ ɦɚ-
ɬɟɪɢɚɥ) ɫ ɜɤɥɸɱɟɧɢɹɦɢ ɦɟɥɤɢɯ ɬɟɥ ɛɟɞɧɵɯ ɫɢɥɢɤɚɬ-ɦɚɝɧɟɬɢɬ-ɤɚɪɛɨɧɚɬɧɵɯ ɪɭɞ (ɤɭɫɤɨɜɵɣ ɦɚ-
ɬɟɪɢɚɥ). 

 

 

Ȼɟɞɧɵɟ ɦɚɝɧɟɬɢɬ-ɝɟɬɢɬ-

ɞɢɫɩɟɪɫɧɨɝɟɬɢɬɨɜɵɟ ɪɭɞɵ ɹɜɥɹɸɬɫɹ ɩɪɨɞɭɤ-
ɬɨɦ ɜɵɜɟɬɪɢɜɚɧɢɹ ɛɟɞɧɵɯ ɫɢɥɢɤɚɬ-ɦɚɝɧɟɬɢɬ-

ɤɚɪɛɨɧɚɬɧɵɯ ɪɭɞ ɢɥɢ ɝɨɪɧɵɯ ɩɨɪɨɞ ɤɚɪɛɨɧɚɬ-

ɫɢɥɢɤɚɬɧɨɝɨ, ɦɚɝɧɟɬɢɬ-ɫɢɥɢɤɚɬ-ɤɚɪɛɨɧɚɬɧɨɝɨ 

ɫɨɫɬɚɜɚ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɢɦ ɨɛɳɢɦ ɫɨ-
ɞɟɪɠɚɧɢɟɦ ɠɟɥɟɡɚ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɷɬɢ ɪɭɞɵ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɪɵɯɥɭɸ, ɫɵɩɭɱɭɸ, ɡɟɦɥɢ-
ɫɬɭɸ ɦɚɫɫɭ ɛɭɪɨɝɨ, ɠɟɥɬɨɜɚɬɨ-ɛɭɪɨɝɨ, ɤɪɚɫɧɨ-
ɜɚɬɨ-ɛɭɪɨɝɨ ɰɜɟɬɚ. 

 

 
 

Ɋɢɫ. 9. Ʌɢɧɡɨɜɢɞɧɨɟ ɬɟɥɨ ɛɟɞɧɵɯ ɦɚɝɧɟɬɢɬ-ɝɟɬɢɬ-ɞɢɫɩɟɪɫɧɨɝɟɬɢɬɨɜɵɯ ɪɭɞ ɜɨ ɜɦɟɳɚɸɳɢɯ 
ɦɟɬɚɦɨɪɮɢɱɟɫɤɢɯ ɩɨɪɨɞɚɯ. 
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Ɇɨɳɧɨɫɬɶ ɡɚɥɟɠɟɣ ɨɬ 1 ɞɨ 10 ɦ. Ɍɟɤɫɬɭɪɚ 
ɡɟɦɥɢɫɬɚɹ, ɪɟɠɟ ɜɤɪɚɩɥɟɧɧɚɹ, ɩɹɬɧɢɫɬɚɹ, ɩɪɨ-
ɠɢɥɤɨɜɨ-ɩɹɬɧɢɫɬɚɹ. ɋɬɪɭɤɬɭɪɚ ɫɤɪɵɬɨɤɪɢ-
ɫɬɚɥɥɢɱɟɫɤɚɹ, ɜ ɫɥɭɱɚɟ ɩɪɢɫɭɬɫɬɜɢɹ ɜɤɥɸɱɟ-
ɧɢɣ ɦɚɝɧɟɬɢɬɚ – ɩɨɪɮɢɪɨɛɥɚɫɬɨɜɚɹ ɫɨ ɫɤɪɵɬɨ-
ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɨɫɧɨɜɧɨɣ ɬɤɚɧɶɸ. ȼ ɭɱɚɫɬɤɚɯ 
ɫ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɝɟɬɢɬɚ – ɧɚɬɟɱɧɚɹ, 
ɫɤɪɵɬɨɤɪɢɫɬɚɥɥɢɱɟɫɤɚɹ, ɪɚɞɢɚɥɶɧɨ-ɥɭɱɢɫɬɚɹ. 

Ɇɚɝɧɟɬɢɬ (ɫɪɟɞɧɟɟ ɫɨɞɟɪɠɚɧɢɟ 17,98 
ɦɚɫ.%) ɨɛɪɚɡɭɟɬ ɩɪɚɜɢɥɶɧɨ ɨɝɪɚɧɟɧɧɵɟ ɢɥɢ 
ɤɫɟɧɨɦɨɪɮɧɵɟ ɢɧɞɢɜɢɞɵ, ɤɨɬɨɪɵɟ ɜ ɢɡɨɥɢɪɨ-
ɜɚɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢɥɢ ɜ ɜɢɞɟ ɨɤɪɭɝɥɵɯ, ɷɥ-
ɥɢɩɫɨɜɢɞɧɵɯ ɚɝɪɟɝɚɬɨɜ ɩɪɢɫɭɬɫɬɜɭɸɬ ɜ ɤɚɱɟ-
ɫɬɜɟ ɜɤɥɸɱɟɧɢɣ ɜ ɨɫɧɨɜɧɨɣ ɞɢɫɩɟɪɫɧɨɝɟɬɢɬɨ-
ɜɨɣ ɦɚɫɫɟ ɪɭɞɵ. Ɇɚɝɧɟɬɢɬ ɨɬɧɨɫɢɬɫɹ ɤ ɪɟɥɢɤ-
ɬɨɜɵɦ ɦɢɧɟɪɚɥɚɦ, ɫɨɯɪɚɧɢɜɲɢɦɫɹ ɜ ɫɨɫɬɚɜɟ 
ɪɭɞ ɷɬɨɣ ɪɚɡɧɨɜɢɞɧɨɫɬɢ ɩɪɢ ɜɵɜɟɬɪɢɜɚɧɢɢ 
ɢɫɯɨɞɧɵɯ ɛɟɞɧɵɯ ɠɟɥɟɡɧɵɯ ɪɭɞ ɢɥɢ ɠɟɥɟɡɢ-
ɫɬɵɯ ɝɨɪɧɵɯ ɩɨɪɨɞ. Ɋɚɡɦɟɪ ɢɧɞɢɜɢɞɨɜ ɨɬ 0,01 
ɞɨ 0,1 ɦɦ, ɚɝɪɟɝɚɬɨɜ – ɨɬ 0,05 ɞɨ 0,3 ɦɦ. 

Ƚɟɬɢɬ (3,81 ɦɚɫ.%) ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ ɜɢɞɟ 
ɫɤɪɵɬɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ, ɪɟɠɟ ɪɚɞɢɚɥɶɧɨ-

ɥɭɱɢɫɬɵɯ, ɤɨɧɰɟɧɬɪɢɱɟɫɤɢ-ɡɨɧɚɥɶɧɵɯ ɚɝɪɟɝɚ-
ɬɨɜ, ɤɨɬɨɪɵɟ ɨɛɵɱɧɨ ɜɵɩɨɥɧɹɸɬ ɩɨɥɨɫɬɢ, 
ɩɪɨɠɢɥɤɢ ɜ ɨɫɧɨɜɧɨɣ ɞɢɫɩɟɪɫɧɨɝɟɬɢɬɨɜɨɣ 
ɦɚɫɫɟ ɪɭɞɵ. Ɋɚɡɦɟɪ ɜɤɥɸɱɟɧɢɣ ɝɟɬɢɬɚ ɨɬ 0,01 
ɞɨ 1 ɦɦ. 

Ⱦɢɫɩɟɪɫɧɵɣ ɝɟɬɢɬ (53,34 ɦɚɫ.%) – ɨɫɧɨɜ-
ɧɨɣ ɪɭɞɧɵɣ ɦɢɧɟɪɚɥ. əɜɥɹɟɬɫɹ ɩɪɨɞɭɤɬɨɦ ɜɵ-
ɜɟɬɪɢɜɚɧɢɹ ɢɫɯɨɞɧɵɯ ɠɟɥɟɡɨ-ɫɨɞɟɪɠɚɳɢɯ ɫɢ-
ɥɢɤɚɬɨɜ ɢ ɤɚɪɛɨɧɚɬɨɜ. ɉɪɟɞɫɬɚɜɥɟɧ ɨɱɟɧɶ ɦɟɥ-
ɤɢɦɢ (ɞɨ 0,2 ɦɦ) ɢɝɨɥɶɱɚɬɵɦɢ, ɩɥɚɫɬɢɧɱɚɬɵɦɢ 
ɤɪɢɫɬɚɥɥɚɦɢ. 

Ⱦɢɫɩɟɪɫɧɵɣ ɝɟɦɚɬɢɬ (0,52 ɦɚɫ.%) ɩɪɢɫɭɬ-
ɫɬɜɭɟɬ ɜ ɫɨɫɬɚɜɟ ɪɭɞ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɟɞɤɨ, ɞɢɚ-
ɝɧɨɫɬɢɪɭɟɬɫɹ ɩɨ ɹɪɤɨɦɭ ɤɪɚɫɧɨɦɭ ɰɜɟɬɭ ɟɝɨ 
ɫɤɪɵɬɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ ɚɝɪɟɝɚɬɨɜ. Ʉɚɤ ɢ ɞɢɫ-
ɩɟɪɫɧɵɣ ɝɟɬɢɬ, ɹɜɥɹɟɬɫɹ ɩɪɨɞɭɤɬɨɦ ɜɵɜɟɬɪɢ-
ɜɚɧɢɹ ɠɟɥɟɡɨ-ɫɨɞɟɪɠɚɳɢɯ ɫɢɥɢɤɚɬɨɜ ɢ ɤɚɪɛɨ-
ɧɚɬɨɜ. 

ɋɢɥɢɤɚɬɵ. ɇɟɜɵɜɟɬɪɟɧɧɵɟ ɢɫɯɨɞɧɵɟ ɠɟɥɟ-
ɡɨ-ɫɨɞɟɪɠɚɳɢɟ ɫɢɥɢɤɚɬɵ ɜ ɫɨɫɬɚɜɟ ɪɭɞ ɷɬɨɣ 
ɪɚɡɧɨɜɢɞɧɨɫɬɢ ɜɫɬɪɟɱɚɸɬɫɹ ɪɟɞɤɨ (2,89 
ɦɚɫ.%), ɩɪɟɞɫɬɚɜɥɟɧɵ ɯɥɨɪɢɬɨɦ ɢ ɛɨɥɟɟ ɪɟɞ-
ɤɢɦɢ ɛɢɨɬɢɬɨɦ ɢ ɚɤɬɢɧɨɥɢɬɨɦ. Ƚɢɩɟɪɝɟɧɧɵɟ 
ɫɢɥɢɤɚɬɵ (17,69 ɦɚɫ.%) ɹɜɥɹɸɬɫɹ ɩɪɨɞɭɤɬɨɦ 
ɜɵɜɟɬɪɢɜɚɧɢɹ ɢɫɯɨɞɧɵɯ ɫɢɥɢɤɚɬɨɜ. ȼɟɪɨɹɬɧɨ, 

ɨɬɧɨɫɹɬɫɹ ɤ ɝɥɢɧɢɫɬɵɦ ɦɢɧɟɪɚɥɚɦ – ɤɚɨɥɢɧɢ-
ɬɭ, ɦɨɧɬɦɨɪɢɥɥɨɧɢɬɭ, ɛɟɣɞɟɥɥɢɬɭ ɢ ɞɪ. 

Ʉɚɪɛɨɧɚɬɵ. ɂɫɯɨɞɧɵɟ ɠɟɥɟɡɨ-ɫɨɞɟɪɠɚɳɢɟ 
ɤɚɪɛɨɧɚɬɵ ɜ ɫɨɫɬɚɜɟ ɪɭɞɵ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬ-
ɫɬɜɭɸɬ ɜ ɫɜɹɡɢ ɫ ɢɯ ɪɚɡɥɨɠɟɧɢɟɦ ɜ ɩɪɨɰɟɫɫɟ 
ɜɵɜɟɬɪɢɜɚɧɢɹ. ɇɨɜɨɨɛɪɚɡɨɜɚɧɧɵɟ ɝɢɩɟɪɝɟɧ-
ɧɵɟ ɤɚɪɛɨɧɚɬɵ (ɫɪɟɞɧɟɟ ɫɨɞɟɪɠɚɧɢɟ ɜ ɫɨɫɬɚɜɟ 
ɪɭɞ 0,58 ɦɚɫ.%) ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɚɥɶɰɢɬɨɦ, ɚɪɚ-
ɝɨɧɢɬɨɦ, ɨɛɪɚɡɭɸɳɢɦɢ ɬɨɧɤɢɟ (ɞɨ 0,5 ɦɦ) 
ɩɪɨɠɢɥɤɢ ɢ ɦɟɥɤɢɟ (ɞɨ 2-3 ɦɦ) ɝɧɟɡɞɨɨɛɪɚɡ-
ɧɵɟ ɜɤɥɸɱɟɧɢɹ ɜ ɨɫɧɨɜɧɨɣ ɞɢɫɩɟɪɫɧɨɝɟɬɢɬɨ-
ɜɨɣ ɬɤɚɧɢ ɪɭɞɵ. 

Ȼɟɞɧɵɟ ɦɚɝɧɟɬɢɬ-ɝɟɬɢɬ-

ɞɢɫɩɟɪɫɧɨɝɟɬɢɬɨɜɵɟ ɪɭɞɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤɢɦ ɨɛɳɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɠɟ-
ɥɟɡɚ – ɜ ɫɪɟɞɧɟɦ 34,31 ɦɚɫ.%; ɫɨɞɟɪɠɚɧɢɟ ɠɟ-
ɥɟɡɚ, ɜɯɨɞɹɳɟɝɨ ɜ ɫɨɫɬɚɜ ɦɚɝɧɟɬɢɬɚ, ɫɨɫɬɚɜɥɹɟɬ 
13,45 ɦɚɫ.%. ɋɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɧɟ ɩɪɟɜɵɲɚɟɬ 
0,1 ɦɚɫ.%, ɧɚɯɨɞɢɬɫɹ ɜ ɝɪɚɧɢɰɚɯ ɤɨɧɞɢɰɢɣ ɞɥɹ 
ɠɟɥɟɡɧɵɯ ɪɭɞ, ɫɪɟɞɧɢɣ ɩɨɤɚɡɚɬɟɥɶ ɫɨɞɟɪɠɚɧɢɹ 
ɩɟɧɬɨɤɫɢɞɚ ɮɨɫɮɨɪɚ ɧɟɫɤɨɥɶɤɨ ɜɵɲɟ ɤɨɧɞɢ-
ɰɢɨɧɧɨɝɨ – 0,140 ɦɚɫ.%. ɋɨɞɟɪɠɚɧɢɟ ɛɨɥɶ-
ɲɢɧɫɬɜɚ ɞɪɭɝɢɯ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ (ɧɚɬɪɢɣ, 
ɤɚɥɢɣ, ɦɵɲɶɹɤ, ɦɟɞɶ, ɫɜɢɧɟɰ) ɧɚɯɨɞɹɬɫɹ ɜ ɞɨ-
ɩɭɫɬɢɦɵɯ ɝɪɚɧɢɰɚɯ; ɩɨɜɵɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ 
ɜɵɹɜɥɟɧɨ ɞɥɹ ɰɢɧɤɚ (ɞɨ 0,5 ɦɚɫ.%). 

Ⱦɟɥɸɜɢɚɥɶɧɵɟ ɪɭɞɵ ɹɜɥɹɸɬɫɹ ɤɨɦɩɨɧɟɧ-
ɬɨɦ ɱɟɬɜɟɪɬɢɱɧɵɯ ɨɬɥɨɠɟɧɢɣ ɧɚ ɫɤɥɨɧɚɯ ɝɨɪ. 
Ɋɭɞɧɵɣ ɦɚɬɟɪɢɚɥ ɩɪɟɞɫɬɚɜɥɟɧ ɨɛɥɨɦɤɚɦɢ ɛɨ-
ɝɚɬɵɯ ɝɟɦɚɬɢɬ-ɝɟɬɢɬ-ɦɚɝɧɟɬɢɬɨɜɵɯ, ɝɟɦɚɬɢɬ-

ɦɚɝɧɟɬɢɬɨɜɵɯ ɪɭɞ ɱɟɪɧɨɝɨ, ɬɟɦɧɨɫɟɪɨɝɨ, ɬɟɦ-
ɧɨɤɨɪɢɱɧɟɜɨɝɨ ɰɜɟɬɚ (ɪɢɫ. 10). 

ɇɟɤɨɬɨɪɵɟ ɨɛɥɨɦɤɢ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɨɤɪɚ-
ɲɟɧɵ ɩɥɟɧɤɚɦɢ ɝɢɞɪɨɤɫɢɞɨɜ ɠɟɥɟɡɚ ɜ ɫɜɟɬɥɨ-
ɛɭɪɵɣ ɰɜɟɬ. Ɉɛɵɱɧɵɣ ɢɯ ɪɚɡɦɟɪ ɨɬ 1 ɦɦ ɞɨ 50 
ɫɦ, ɢɧɨɝɞɚ ɜɫɬɪɟɱɚɸɬɫɹ ɝɥɵɛɵ ɪɚɡɦɟɪɨɦ ɞɨ 
300 ɢ ɛɨɥɟɟ ɫɦ. Ɉɛɥɨɦɤɢ ɪɭɞ ɫɥɚɛɨ ɫɰɟɦɟɧɬɢ-
ɪɨɜɚɧɵ ɪɚɡɧɨɡɟɪɧɢɫɬɵɦ (ɨɬ ɳɟɛɧɹ ɞɨ ɝɥɢɧɵ) 
ɨɛɥɨɦɨɱɧɵɦ ɦɚɬɟɪɢɚɥɨɦ, ɫɨɞɟɪɠɚɳɢɦ ɝɥɵɛɵ 
(ɪɚɡɦɟɪɨɦ ɞɨ 2 ɢ ɛɨɥɟɟ ɦɟɬɪɨɜ) ɜɦɟɳɚɸɳɢɯ 
ɝɨɪɧɵɯ ɩɨɪɨɞ – ɤɜɚɪɰ-ɛɢɨɬɢɬɨɜɵɯ, ɤɜɚɪɰ-

ɛɢɨɬɢɬ-ɯɥɨɪɢɬɨɜɵɯ ɫɥɚɧɰɟɜ, ɫɢɥɢɤɚɬɧɵɯ ɤɚɪ-
ɰɢɬɨɜ ɢ ɞɪ. ɉɪɢ ɪɚɡɦɵɜɟ ɪɭɞɨɧɨɫɧɨɝɨ ɫɤɥɨɧɚ 
ɚɬɦɨɫɮɟɪɧɵɦɢ ɨɫɚɞɤɚɦɢ ɱɚɫɬɶ ɨɛɥɨɦɤɨɜ ɪɭɞ ɢ 
ɝɨɪɧɵɯ ɩɨɪɨɞ ɜɵɦɵɜɚɟɬɫɹ ɢɡ ɫɤɥɨɧɨɜ, ɩɟɪɟɧɨ-
ɫɢɬɫɹ ɩɨɬɨɤɚɦɢ ɜɨɞɵ ɢ ɩɟɪɟɨɬɥɚɝɚɟɬɫɹ ɧɢɠɟ 
ɩɨ ɫɤɥɨɧɚɦ ɢ ɩɨ ɞɨɥɢɧɚɦ ɪɭɱɶɟɜ. ɉɪɢ ɷɬɨɦ 
ɨɛɥɨɦɤɢ ɩɪɢɨɛɪɟɬɚɸɬ ɨɤɚɬɚɧɧɭɸ ɮɨɪɦɭ ɢ ɚɤ-
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ɬɢɜɧɟɟ ɩɨɞɜɟɪɝɚɸɬɫɹ ɜɵɜɟɬɪɢɜɚɧɢɸ. Ɍɟɤɫɬɭɪɚ 
ɪɭɞɧɵɯ ɨɛɥɨɦɤɨɜ ɦɚɫɫɢɜɧɚɹ, ɪɟɠɟ ɩɨɪɢɫɬɚɹ, 
ɩɪɨɠɢɥɤɨɜɚɹ, ɩɹɬɧɢɫɬɚɹ (ɪɢɫ. 11). Ɋɭɞɨɨɛɪɚ-

ɡɭɸɳɢɦɢ ɦɢɧɟɪɚɥɚɦɢ ɹɜɥɹɸɬɫɹ ɦɚɝɧɟɬɢɬ, ɝɟ-
ɬɢɬ, ɝɟɦɚɬɢɬ (ɪɢɫ.3). ɋɨɞɟɪɠɚɧɢɟ ɜɬɨɪɨɫɬɟɩɟɧ-
ɧɵɯ ɦɢɧɟɪɚɥɨɜ ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ. 

 

           
ɚ       ɛ 

 

Ɋɢɫ. 10. ɋɤɨɩɥɟɧɢɹ ɨɛɥɨɦɤɨɜ ɛɨɝɚɬɵɯ ɠɟɥɟɡɧɵɯ ɪɭɞ ɜ ɞɟɥɸɜɢɚɥɶɧɵɯ ɨɬɥɨɠɟɧɢɹɯ. 
ɚ – ɨɛɥɨɦɤɢ ɛɨɝɚɬɨɣ ɦɚɝɧɟɬɢɬɨɜɨɣ ɪɭɞɵ ɜ ɝɪɚɜɢɣɧɨ-ɩɟɫɱɚɧɨ-ɝɥɢɧɢɫɬɵɯ ɞɟɥɸɜɢɚɥɶɧɵɯ ɨɬ-

ɥɨɠɟɧɢɹɯ ; 
ɛ – ɨɛɪɚɡɰɵ ɛɨɝɚɬɨɣ ɪɭɞɵ, ɢɡɜɥɟɱɟɧɧɵɟ ɩɪɢ ɩɪɨɯɨɞɤɟ ɪɚɡɜɟɞɨɱɧɨɝɨ ɲɭɪɮɚ. 
 

 

           
ɚ        ɛ 

 

           
ɜ        ɝ 

 

Ɋɢɫ. 11. Ɇɚɫɫɢɜɧɚɹ (ɚ), ɩɹɬɧɢɫɬɚɹ (ɛ), ɩɨɪɢɫɬɚɹ (ɜ) ɢ ɩɪɨɠɢɥɤɨɜɚɹ (ɝ) ɬɟɤɫɬɭɪɚ ɪɭɞ ɢɡ ɨɛ-
ɥɨɦɤɨɜ ɜ ɱɟɬɜɟɪɬɢɱɧɵɯ ɞɟɥɸɜɢɚɥɶɧɵɯ ɨɬɥɨɠɟɧɢɹɯ. 
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Ɇɚɝɧɟɬɢɬ (ɫɪɟɞɧɟɟ ɫɨɞɟɪɠɚɧɢɟ ɜ ɫɨɫɬɚɜɟ 
ɪɭɞɵ 74,18 ɦɚɫ.%) ɨɛɪɚɡɭɟɬ ɰɟɩɨɱɧɵɟ, ɦɚɫ-
ɫɢɜɧɵɟ ɚɝɪɟɝɚɬɵ ɯɨɪɨɲɨ ɨɝɪɚɧɟɧɧɵɯ ɢɥɢ ɧɟ-
ɩɪɚɜɢɥɶɧɨɣ ɮɨɪɦɵ ɢɧɞɢɜɢɞɨɜ (ɪɢɫ. 12). ȼ ɢɫ-
ɯɨɞɧɨɣ ɪɭɞɟ ɨɧɢ ɪɚɫɩɨɥɚɝɚɥɢɫɶ ɜ ɫɢɥɢɤɚɬɧɨɦ 

ɰɟɦɟɧɬɟ, ɤɨɬɨɪɵɣ ɩɨɫɥɟ ɜɵɜɟɬɪɢɜɚɧɢɹ ɛɵɥ 
ɩɪɟɨɛɪɚɡɨɜɚɧ ɜ ɫɭɪɢɤɨɜɵɣ ɢɥɢ ɨɯɪɢɫɬɵɣ 
ɫɤɪɵɬɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ. Ɋɚɡɦɟɪ ɢɧ-
ɞɢɜɢɞɨɜ ɦɚɝɧɟɬɢɬɚ ɨɬ 0,01 ɞɨ 0,2 ɦɦ. 

 

 

           
ɚ       ɛ 

 

           
ɜ       ɝ 

 

Ɋɢɫ. 12. Ɉɫɨɛɟɧɧɨɫɬɢ ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɨɫɬɚɜɚ ɢ ɫɬɪɭɤɬɭɪɵ ɨɛɥɨɦɨɱɧɵɯ ɪɭɞ. 
ɚ – ɜɟɬɜɢɫɬɵɟ, ɰɟɩɨɱɧɵɟ ɚɝɪɟɝɚɬɵ ɫɭɛɢɞɢɨɦɨɪɮɧɵɯ ɤɪɢɫɬɚɥɥɨɜ ɦɚɝɧɟɬɢɬɚ (ɫɜɟɬɥɨɫɟɪɨɟ); 

ɬɟɦɧɨɫɟɪɨɟ – ɤɜɚɪɰ ɢ ɫɢɥɢɤɚɬɵ; ɱɟɪɧɨɟ – ɩɨɪɵ; 
ɛ – ɦɚɫɫɢɜɧɵɟ, ɩɨɪɢɫɬɵɟ, ɩɟɬɟɥɶɱɚɬɵɟ ɚɝɪɟɝɚɬɵ ɤɫɟɧɨɦɨɪɮɧɵɯ ɤɪɢɫɬɚɥɥɨɜ ɦɚɝɧɟɬɢɬɚ 

(ɫɜɟɬɥɨɫɟɪɨɟ); 
ɜ – ɪɚɞɢɚɥɶɧɨ-ɩɥɚɫɬɢɧɱɚɬɵɟ ɚɝɪɟɝɚɬɵ ɠɟɥɟɡɧɨɣ ɫɥɸɞɤɢ (ɛɟɥɨɟ) ɜ ɩɭɫɬɨɬɟ ɛɨɝɚɬɨɣ ɦɚɝɧɟ-

ɬɢɬɨɜɨɣ ɪɭɞɵ (ɫɜɟɬɥɨɫɟɪɨɟ); 
ɝ – ɤɨɥɥɨɦɨɪɮɧɵɟ ɚɝɪɟɝɚɬɵ ɝɟɬɢɬɚ (ɫɟɪɨɟ), ɨɛɪɚɡɭɸɳɢɟ ɰɟɦɟɧɬ ɜɟɬɜɢɫɬɵɯ, ɛɥɨɤɨɜɵɯ ɚɝɪɟ-

ɝɚɬɨɜ ɦɚɝɧɟɬɢɬɚ (ɫɜɟɬɥɨɫɟɪɨɟ). 
Ɉɬɪɚɠɟɧɧɵɣ ɫɜɟɬ; ɛɟɡ ɚɧɚɥɢɡɚɬɨɪɚ; ɭɜɟɥɢɱɟɧɢɟ 35ɯ

. 

 

 

Ƚɢɞɪɨɤɫɢɞɵ ɠɟɥɟɡɚ ɩɪɢɫɭɬɫɬɜɭɸɬ ɜ ɜɢɞɟ 
ɞɜɭɯ ɦɨɪɨɮɨɥɨɝɢɱɟɫɤɢɯ ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ – ɝɟ-
ɬɢɬɚ ɢ ɞɢɫɩɟɪɫɧɨɝɨ ɝɟɬɢɬɚ. Ƚɟɬɢɬ (10,91 ɦɚɫ.%) 

ɨɛɪɚɡɭɟɬ ɫɤɪɵɬɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ ɪɟɠɟ ɪɚɞɢ-
ɚɥɶɧɨ-ɥɭɱɢɫɬɵɟ, ɤɨɧɰɟɧɬɪɢɱɟɫɤɢ-ɡɨɧɚɥɶɧɵɟ 
ɚɝɪɟɝɚɬɵ (ɪɢɫ. 12ɟ), ɤɨɬɨɪɵɟ ɜɵɩɨɥɧɹɸɬ ɩɨɥɨ-
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ɫɬɢ, ɨɫɬɚɜɲɢɟɫɹ ɩɨɫɥɟ ɜɵɜɟɬɪɢɜɚɧɢɹ ɠɟɥɟɡɨ-

ɫɨɞɟɪɠɚɳɢɯ ɫɢɥɢɤɚɬɨɜ ɢ ɤɚɪɛɨɧɚɬɨɜ. Ɉɛɪɚɡɭ-
ɟɬ ɬɚɤɠɟ ɩɪɨɠɢɥɤɢ ɦɨɳɧɨɫɬɶɸ ɞɨ 5 ɦɦ. ɉɨ-
ɜɵɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɝɟɬɢɬɚ ɩɪɢɞɚɟɬ ɪɭɞɚɦ 
ɜɵɫɨɤɭɸ ɩɪɨɱɧɨɫɬɶ, ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɜɟɥɢɱɟɧɢɸ 
ɨɛɳɟɝɨ ɫɨɞɟɪɠɚɧɢɹ ɠɟɥɟɡɚ ɜ ɢɯ ɫɨɫɬɚɜɟ. Ⱦɢɫ-
ɩɟɪɫɧɵɣ ɝɟɬɢɬ (2,74 ɦɚɫ.%) ɹɜɥɹɟɬɫɹ ɤɨɦɩɨ-
ɧɟɧɬɨɦ ɚɝɪɟɝɚɬɨɜ ɨɯɪɵ – ɩɪɨɞɭɤɬɚ ɜɵɜɟɬɪɢɜɚ-
ɧɢɹ ɠɟɥɟɡɨ-ɫɨɞɟɪɠɚɳɢɯ ɫɢɥɢɤɚɬɨɜ. ɉɪɟɞɫɬɚɜ-
ɥɟɧ ɨɱɟɧɶ ɦɟɥɤɢɦɢ (ɦɟɧɟɟ 0,01 ɦɦ) ɢɝɨɥɶɱɚ-
ɬɵɦɢ ɢ ɩɥɚɫɬɢɧɱɚɬɵɦɢ ɢɧɞɢɜɢɞɚɦɢ, ɨɛɪɚɡɭ-
ɸɳɢɦɢ ɬɟɫɧɵɟ ɫɪɚɫɬɚɧɢɹ ɫ ɝɢɩɟɪɝɟɧɧɵɦɢ ɫɢ-
ɥɢɤɚɬɚɦɢ ɫɟɦɟɣɫɬɜɚ ɝɥɢɧɢɫɬɵɯ ɦɢɧɟɪɚɥɨɜ 
(ɛɟɣɞɟɥɥɢɬ, ɤɚɨɥɢɧɢɬ ɢ ɞɪ.), ɤɨɬɨɪɵɟ ɬɚɤɠɟ 
ɹɜɥɹɸɬɫɹ ɩɪɨɞɭɤɬɚɦɢ ɜɵɜɟɬɪɢɜɚɧɢɹ ɩɟɪɜɢɱ-
ɧɵɯ ɝɥɢɧɨɡɟɦ-ɠɟɥɟɡɢɫɬɵɯ ɫɢɥɢɤɚɬɨɜ. 

Ƚɟɦɚɬɢɬ , ɤɚɤ ɢ ɜ ɫɨɫɬɚɜɟ ɤɨɪɟɧɧɵɯ ɪɭɞ, 
ɩɪɟɞɫɬɚɜɥɟɧ ɬɪɟɦɹ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦɢ ɪɚɡɧɨ-
ɜɢɞɧɨɫɬɹɦɢ: ɦɚɪɬɢɬɨɦ, ɠɟɥɟɡɧɨɣ ɫɥɸɞɤɨɣ ɢ 
ɞɢɫɩɟɪɫɧɵɦ ɝɟɦɚɬɢɬɨɦ. Ɇɚɪɬɢɬ (0,52 ɦɚɫ.%) 
ɹɜɥɹɟɬɫɹ ɩɪɨɞɭɤɬɨɦ ɜɵɜɟɬɪɢɜɚɧɢɹ ɦɚɝɧɟɬɢɬɚ, 
ɨɛɪɚɡɭɟɬ ɩɫɟɜɞɨɦɨɪɮɨɡɵ ɩɨ ɟɝɨ ɢɞɢɨɦɨɮɧɵɦ 
ɢ ɤɫɟɧɨɦɨɪɮɧɵɦ ɢɡɨɦɟɬɪɢɱɧɵɦ ɤɪɢɫɬɚɥɥɚɦ. 
ȼɫɬɪɟɱɚɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɪɟɞɤɨ ɜ ɫɜɹɡɢ ɫ ɡɚɦɟ-
ɳɟɧɢɟɦ ɟɝɨ ɝɟɬɢɬɨɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɟɬ 
ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɩɪɨɦɟɠɭɬɨɱɧɚɹ ɮɚɡɚ ɜɵ-
ɜɟɬɪɢɜɚɧɢɹ ɦɟɠɞɭ ɦɚɝɧɟɬɢɬɨɦ ɢ ɝɟɬɢɬɨɦ. ɀɟ-
ɥɟɡɧɚɹ ɫɥɸɞɤɚ (0,35 ɦɚɫ.%) ɹɜɥɹɟɬɫɹ ɩɟɪɜɢɱ-
ɧɵɦ ɦɢɧɟɪɚɥɨɦ ɪɭɞ. ɋɨɯɪɚɧɹɥɚ ɭɫɬɨɣɱɢɜɨɫɬɶ 
ɤ ɞɟɣɫɬɜɢɸ ɚɝɟɧɬɨɜ ɜɵɜɟɬɪɢɜɚɧɢɹ, ɨɛɵɱɧɨ 
ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ ɜɢɞɟ ɩɚɪɚɥɥɟɥɶɧɨ- ɢɥɢ ɪɚɞɢ-
ɚɥɶɧɨ-ɩɥɚɫɬɢɧɱɚɬɵɯ ɚɝɪɟɝɚɬɨɜ, ɜɵɩɨɥɧɹɸɳɟɣ 
ɩɪɨɦɟɠɭɬɤɢ ɦɟɠɞɭ ɚɝɪɟɝɚɬɚɦɢ ɦɚɝɧɟɬɢɬɚ. 
Ⱦɢɫɩɟɪɫɧɵɣ ɝɟɦɚɬɢɬ (1,14 ɦɚɫ.%), ɤɚɤ ɢ ɞɢɫ-
ɩɟɪɫɧɵɣ ɝɟɬɢɬ ɹɜɥɹɟɬɫɹ ɩɪɨɞɭɤɬɨɦ ɜɵɜɟɬɪɢɜɚ-
ɧɢɹ ɠɟɥɟɡɨ-ɫɨɞɟɪɠɚɳɢɯ ɫɢɥɢɤɚɬɨɜ ɢ ɤɚɪɛɨɧɚ-
ɬɨɜ. ȼ ɫɦɟɫɢ ɫ ɝɥɢɧɢɫɬɵɦɢ ɦɢɧɟɪɚɥɚɦɢ ɹɜɥɹ-
ɟɬɫɹ ɤɨɦɩɨɧɟɧɬɨɦ ɫɭɪɢɤɨɜɵɯ (ɤɪɚɫɧɵɣ ɰɜɟɬ) 
ɩɹɬɧɢɫɬɵɯ, ɩɪɨɠɢɥɤɨɜɵɯ ɜɤɥɸɱɟɧɢɣ ɜ ɪɭɞɟ. 

Ⱦɟɥɸɜɢɚɥɶɧɵɟ ɪɭɞɵ ɫɤɥɨɧɨɜɵɯ ɨɬɥɨɠɟɧɢɣ 
ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɜɵɫɨɤɢɦ ɤɚɱɟɫɬɜɨɦ. ɋɪɟɞɧɟɟ 
ɡɧɚɱɟɧɢɟ ɨɛɳɟɝɨ ɫɨɞɟɪɠɚɧɢɹ ɠɟɥɟɡɚ (Feɨɛɳ.) 

ɫɨɫɬɚɜɥɹɟɬ 63,15 ɦɚɫ.%; ɠɟɥɟɡɚ, ɜɯɨɞɹɳɟɝɨ ɜ 
ɫɨɫɬɚɜ ɦɚɝɧɟɬɢɬɚ (Feɦɚɝɧ.),– 54,18 ɦɚɫ.%. ɋɨ-
ɞɟɪɠɚɧɢɟ ɫɟɪɵ ɜ ɫɪɟɞɧɟɦ ɫɨɫɬɚɜɥɹɟɬ 0,037 
ɦɚɫ.%, ɱɬɨ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɦɟɬɚɥɥɭɪɝɢ-
ɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ. Ʉɨɥɢɱɟɫɬɜɨ ɩɟɧɬɨɤɫɢɞɚ 
ɮɨɫɮɨɪɚ ɧɟɫɤɨɥɶɤɨ ɜɵɲɟ ɤɨɧɞɢɰɢɨɧɧɨ ɞɨɩɭ-
ɫɬɢɦɨɝɨ ɩɪɟɞɟɥɚ – ɜ ɫɪɟɞɧɟɦ 0,156 ɦɚɫ.%. ɉɨ-

ɡɢɬɢɜɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɪɭɞ ɹɜɥɹɟɬɫɹ ɬɚɤɠɟ 
ɧɢɡɤɨɟ (ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ ɞɨɩɭɫɬɢɦɨɝɨ) ɫɨ-
ɞɟɪɠɚɧɢɟ ɞɪɭɝɢɯ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ: ɦɟɞɢ, 
ɫɜɢɧɰɚ, ɰɢɧɤɚ ɢ ɞɪ. 

 

ȼɵɜɨɞɵ 

1. ȼɵɞɟɥɟɧɵ ɞɜɚ ɜɢɞɚ ɠɟɥɟɡɧɵɯ ɪɭɞ ɦɟɫɬɨ-
ɪɨɠɞɟɧɢɹ Ʉɚɧɨɡɢɭɦ (ɉɟɪɭ): ɨɛɥɨɦɨɱɧɵɟ ɢ ɤɨ-
ɪɟɧɧɵɟ. 

2. Ʉɨɪɟɧɧɵɟ ɠɟɥɟɡɧɵɟ ɪɭɞɵ ɡɚɥɟɝɚɸɬ ɜ ɜɢ-
ɞɟ ɩɥɚɫɬɨ- ɢ ɥɢɧɡɨɩɨɞɨɛɧɵɯ ɪɭɞɧɵɯ ɬɟɥ ɜ 
ɬɨɥɳɟ ɦɟɬɚɦɨɪɮɢɱɟɫɤɢɯ ɩɨɪɨɞ: ɪɚɡɧɨɝɨ ɫɨɫɬɚ-
ɜɚ ɫɥɚɧɰɟɜ ɢ ɫɢɥɢɤɚɬɧɵɯ, ɤɚɪɛɨɧɚɬɧɵɯ ɤɜɚɪ-
ɰɢɬɨɜ. ȼɵɞɟɥɟɧɵ ɬɪɢ ɢɯ ɪɚɡɧɨɜɢɞɧɨɫɬɢ: ɛɨɝɚ-
ɬɵɟ ɝɟɬɢɬ-ɦɚɝɧɟɬɢɬɨɜɵɟ, ɛɟɞɧɵɟ ɫɢɥɢɤɚɬ-

ɦɚɝɧɟɬɢɬ-ɤɚɪɛɨɧɚɬɧɵɟ ɢ ɛɟɞɧɵɟ ɦɚɝɧɟɬɢɬ-

ɝɟɬɢɬ-ɞɢɫɩɟɪɫɧɨɝɟɬɢɬɨɜɵɟ. 
3. Ʉɨɪɟɧɧɵɟ ɛɨɝɚɬɵɟ ɪɭɞɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ 

ɜɵɫɨɤɢɦ ɨɛɳɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɠɟɥɟɡɚ (ɜ ɫɪɟɞ-
ɧɟɦ ɨɤɨɥɨ 59 ɦɚɫ.%) ɢ ɫɨɞɟɪɠɚɧɢɟɦ ɠɟɥɟɡɚ, 
ɜɯɨɞɹɳɟɝɨ ɜ ɫɨɫɬɚɜ ɦɚɝɧɟɬɢɬɚ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɫɬɟɩɟɧɢ ɝɢɩɟɪɝɟɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɪɭɞ – ɨɬ 8 

ɞɨ 56 ɦɚɫ.%). ɋɪɟɞɧɟɟ ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɧɢɠɟ 
0,1 ɦɚɫ.%, ɤɨɥɢɱɟɫɬɜɨ ɩɟɧɬɨɤɫɢɞɚ ɮɨɫɮɨɪɚ 
ɧɟɫɤɨɥɶɤɨ ɜɵɲɟ ɤɨɧɞɢɰɢɨɧɧɨ ɞɨɩɭɫɬɢɦɨɝɨ 
(0,1 ɦɚɫ.%), ɜ ɫɪɟɞɧɟɦ ɫɨɫɬɚɜɥɹɟɬ 0,22 ɦɚɫ.%. 
Ʉɨɪɟɧɧɵɟ ɛɨɝɚɬɵɟ ɹɜɥɹɸɬɫɹ ɜɵɫɨɤɨɤɚɱɟ-
ɫɬɜɟɧɧɵɦ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɦ ɫɵɪɶɟɦ. 

4. Ʉɨɪɟɧɧɵɟ ɛɟɞɧɵɟ ɪɭɞɵ ɫɢɥɢɤɚɬ-

ɦɚɝɧɟɬɢɬ-ɤɚɪɛɨɧɚɬɧɨɝɨ ɫɨɫɬɚɜɚ ɯɚɪɚɤɬɟɪɢɡɭ-
ɸɬɫɹ ɧɢɡɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɠɟɥɟɡɚ (16-22 

ɦɚɫ.%, ɜ ɫɪɟɞɧɟɦ ɨɤɨɥɨ 20 ɦɚɫ.%). Ⱦɥɹ ɧɢɯ 
ɯɚɪɚɤɬɟɪɧɚ ɩɨɜɵɲɟɧɧɚɹ ɤɪɟɩɨɫɬɶ, ɩɪɚɤɬɢɱɟ-
ɫɤɢ ɩɨɥɧɨɟ ɨɬɫɭɬɫɬɜɢɟ ɜɪɟɞɧɵɯ ɞɥɹ 
ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɦɢɧɟ-
ɪɚɥɶɧɵɯ ɢ ɯɢɦɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ. 
ɉɨɥɨɠɢɬɟɥɶɧɵɦ ɤɚɱɟɫɬɜɨɦ ɪɭɞ ɹɜɥɹɟɬɫɹ ɜɵ-
ɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɤɚɪɛɨɧɚɬɨɜ – ɢɯ ɦɨɠɧɨ ɪɚɫ-
ɫɦɚɬɢɪɜɚɬɶ ɤɚɤ ɩɪɢɪɨɞɧɨ ɲɢɯɬɨɜɚɧɧɨɟ ɠɟɥɟ-
ɡɨɪɭɞɧɨɟ ɫɵɪɶɟ. 

5. Ʉɨɪɟɧɧɵɟ ɛɟɞɧɵɟ ɪɭɞɵ ɦɚɝɧɟɬɢɬ-ɝɟɬɢɬ-

ɞɢɫɩɟɪɫɧɨɝɟɬɢɬɨɜɨɝɨ ɫɨɫɬɚɜɚ ɹɜɥɹɸɬɫɹ ɩɪɨ-
ɞɭɤɬɨɦ ɜɵɜɟɬɪɢɜɚɧɢɹ ɛɟɞɧɵɯ ɫɢɥɢɤɚɬ-

ɦɚɝɧɟɬɢɬ-ɤɚɪɛɨɧɚɬɧɵɯ ɪɭɞ ɢɥɢ ɝɨɪɧɵɯ ɩɨɪɨɞ 
ɤɚɪɛɨɧɚɬ-ɫɢɥɢɤɚɬɧɨɝɨ, ɦɚɝɧɟɬɢɬ-ɫɢɥɢɤɚɬ-

ɤɚɪɛɨɧɚɬɧɨɝɨ ɫɨɫɬɚɜɚ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɢɦ 
ɨɛɳɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɠɟɥɟɡɚ. ɉɪɟɞɫɬɚɜɥɟɧɵ, 
ɤɚɤ ɩɪɚɜɢɥɨ, ɪɵɯɥɵɦɢ ɚɝɪɟɝɚɬɚɦɢ ɛɭɪɨɝɨ, 
ɠɟɥɬɨ-ɛɭɪɨɝɨ, ɤɪɚɫɧɨɜɚɬɨ-ɛɭɪɨɝɨ ɰɜɟɬɚ ɫ ɯɚ-
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ɪɚɤɬɟɪɧɨɣ ɡɟɦɥɢɫɬɨɣ ɬɟɤɫɬɭɪɨɣ. Ⱦɥɹ ɷɬɢɯ ɪɭɞ 
ɯɚɪɚɤɬɟɪɧɨ ɧɢɡɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɠɟɥɟɡɚ (30-40 

ɦɚɫ.%) ɢ ɠɟɥɟɡɚ ɜ ɫɨɫɬɚɜɟ ɦɚɝɧɟɬɢɬɚ (11-16 

ɦɚɫ.%, ɜ ɫɪɟɞɧɟɦ ɨɤɨɥɨ 13 ɦɚɫ.%) ɋɪɟɞɧɟɟ ɫɨ-
ɞɟɪɠɚɧɢɟ ɫɟɪɵ ɧɟ ɩɪɟɜɵɲɚɟɬ 0,031 ɦɚɫ.%, ɫɨ-
ɞɟɪɠɚɧɢɟ ɩɟɧɬɨɤɫɢɞɚ ɮɨɫɮɨɪɚ ɧɟɫɤɨɥɶɤɨ ɜɵ-
ɲɟ ɤɨɧɞɢɰɢɨɧɧɨɝɨ ɢ ɫɨɫɬɚɜɥɹɟɬ 0,140 ɦɚɫ.%. 
Ɉɬɦɟɱɚɟɬɫɹ ɬɚɤɠɟ ɩɨɜɵɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ 
ɰɢɧɤɚ – ɞɨ 0,5 ɦɚɫ.%. 

6. Ȼɟɞɧɵɟ ɤɨɪɟɧɧɵɟ ɪɭɞɵ ɨɛɟɢɯ ɪɚɡɧɨɜɢɞ-
ɧɨɫɬɟɣ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɤɚɤ ɠɟɥɟɡɨɪɭɞɧɨɟ 
ɫɵɪɶɟ, ɤɨɬɨɪɨɟ ɧɭɠɞɚɟɬɫɹ ɜ ɨɛɨɝɚɳɟɧɢɢ. 

7. Ɉɛɥɨɦɨɱɧɵɟ (ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɞɟɥɸɜɢ-
ɚɥɶɧɵɟ) ɛɨɝɚɬɵɟ ɠɟɥɟɡɧɵɟ ɪɭɞɵ ɩɪɢɫɭɬɫɬɜɭɸɬ 
ɜ ɫɨɫɬɚɜɟ ɱɟɬɜɟɪɬɢɱɧɵɯ ɨɛɥɨɠɟɧɢɣ ɝɨɪɧɵɯ 
ɫɤɥɨɧɨɜ ɢ ɬɚɥɶɜɟɝɨɜ ɨɜɪɚɝɨɜ ɜ ɜɢɞɟ ɮɪɚɝɦɟɧ-
ɬɨɜ ɪɚɡɦɟɪɨɦ ɨɬ ɦɟɧɟɟ 1 ɞɨ ɛɨɥɟɟ 3000 ɦɢɥɥɢ-
ɦɟɬɪɨɜ. ɋɨɫɬɚɜ ɪɭɞ ɦɚɝɧɟɬɢɬɨɜɵɣ, ɝɟɬɢɬ-

ɦɚɝɧɟɬɢɬɨɜɵɣ. Ɉɛɳɟɟ ɫɨɞɟɪɠɚɧɢɟ ɠɟɥɟɡɚ ɨɬ 
55 ɞɨ 66 ɦɚɫ.% (ɫɪɟɞɧɢɣ ɩɨɤɚɡɚɬɟɥɶ ɨɤɨɥɨ 63 
ɦɚɫ.%), ɫɨɞɟɪɠɚɧɢɟ ɠɟɥɟɡɚ, ɜɯɨɞɹɳɟɝɨ ɜ ɫɨ-
ɫɬɚɜ ɦɚɝɧɟɬɢɬɚ, ɨɬ 45 ɞɨ 62 ɦɚɫ.% (ɜ ɫɪɟɞɧɟɦ 
ɨɤɨɥɨ 54 ɦɚɫ.%). ɋɨɞɟɪɠɚɧɢɟ ɜɪɟɞɧɵɯ ɩɪɢɦɟ-
ɫɟɣ (ɫɟɪɚ, ɮɨɫɮɨɪ) ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ 
ɦɢɪɨɜɨɝɨ ɪɵɧɤɚ. Ɉɛɥɨɦɨɱɧɵɟ ɪɭɞɵ ɦɨɠɧɨ 
ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɟ ɦɟɬɚɥ-
ɥɭɪɝɢɱɟɫɤɨɟ ɫɵɪɶɟ. 
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Ɋɟɡɸɦɟ. Ɋɨɞɨɜɢɳɟ Ʉɚɧɨɡɿɭɦ ɪɨɡɬɚɲɨɜɚɧɟ ɧɚ ɡɚɯɿɞɧɢɯ ɫɯɢɥɚɯ Ⱥɧɞ ɭ ɩɿɜɧɿɱɧɿɣ ɱɚɫɬɢɧɿ ɩɪɢɛɟ-
ɪɟɠɧɨɝɨ ɩɭɫɬɟɥɶɧɨɝɨ ɪɟɝɿɨɧɭ ɉɟɪɭ – Ʌɚ Ʉɨɫɬɚ. Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɨɥɶɨɜɢɯ ɿ ɥɚɛɨɪɚɬɨɪɧɢɯ ɝɟɨ-
ɥɨɝɿɱɧɢɯ ɿ ɦɿɧɟɪɚɥɨɝɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ, ɛɭɥɢ ɜɢɞɿɥɟɧɿ ɤɨɪɿɧɧɿ ɬɚ ɭɥɚɦɤɨɜɿ ɡɚɥɿɡɧɿ ɪɭɞɢ. Ⱦɨ ɤɨɪɿɧɧɢɯ 

ɜɿɞɧɟɫɟɧɿ ɬɪɢ ɪɿɡɧɨɜɢɞɢ ɪɭɞ: 1) ɛɚɝɚɬɿ ɦɚɝɧɟɬɢɬ-ɝɟɬɢɬɨɜɿ ɬɚ ɝɟɬɢɬ-ɦɚɝɧɟɬɢɬɨɜɿ (ɫɟɪɟɞɧɿɣ 
ɜɦɿɫɬ ɡɚɥɿɡɚ ɛɥɢɡɶɤɨ 59 ɦɚɫ.%); 2) ɛɿɞɧɿ ɫɢɥɿɤɚɬ-ɦɚɝɧɟɬɢɬ-ɤɚɪɛɨɧɚɬɧɿ (ɛɥɢɡɶɤɨ 20 ɦɚɫ.%); 3) 
ɛɿɞɧɿ ɦɚɝɧɟɬɢɬ-ɝɟɬɢɬ-ɞɢɫɩɟɪɫɧɨɝɟɬɢɬɨɜɿ (ɛɥɢɡɶɤɨ 34 ɦɚɫ.%). ɍɥɚɦɤɨɜɿ, ɩɟɪɟɜɚɠɧɨ ɞɟɥɸɜɿɚɥɶɧɿ 
ɪɭɞɢ ɦɚɝɧɟɬɢɬɨɜɨɝɨ, ɝɟɬɢɬ-ɦɚɝɧɟɬɢɬɨɜɨɝɨ ɫɤɥɚɞɭ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɧɚɣɛɿɥɶɲ ɜɢɫɨɤɢɦ ɜɦɿɫ-
ɬɨɦ ɡɚɥɿɡɚ – ɜ ɫɟɪɟɞɧɶɨɦɭ ɛɥɢɡɶɤɨ 63 ɦɚɫ.%. Ⱦɥɹ ɪɭɞ ɭɫɿɯ ɪɿɡɧɨɜɢɞɿɜ ɯɚɪɚɤɬɟɪɧɢɣ ɧɢɡɶɤɢɣ ɜɦɿɫɬ 
ɲɤɿɞɥɢɜɢɯ ɞɨɦɿɲɨɤ – ɫɿɪɤɢ, ɮɨɫɮɨɪɭ, ɰɢɧɤɭ, ɥɭɝɿɜ. ɍ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɡ ɩɨɤɚɡɧɢɤɚɦɢ ɡɚɝɚɥɶɧɨɝɨ ɜɦɿ-
ɫɬɭ ɡɚɥɿɡɚ ɜ ɫɤɥɚɞɿ ɪɭɞ, ɜɦɿɫɬɭ ɲɤɿɞɥɢɜɢɯ ɞɨɦɿɲɨɤ, ɪɟɡɭɥɶɬɚɬɦɢ ɩɨɩɟɪɟɞɧɶɨʀ ɨɰɿɧɤɢ ɪɨɡɦɿɪɭ ɪɭ-
ɞɧɢɯ ɩɨɤɥɚɞɿɜ, ɪɨɞɨɜɢɳɟ ɛɭɥɨ ɜɿɞɧɟɫɟɧɟ ɞɨ ɩɟɪɫɩɟɤɬɢɜɧɢɯ, ɪɟɤɨɦɟɧɞɨɜɚɧɟ ɞɨ ɞɟɬɚɥɶɧɨʀ ɪɨɡɜɿɞɤɢ. 
Ɂɚ ɩɨɤɚɡɧɢɤɚɦɢ ɦɿɧɟɪɚɥɶɧɨɝɨ ɬɚ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ ɪɭɞ, ɜɦɿɫɬɨɦ ɲɤɿɞɥɢɜɢɯ ɞɨɦɿɲɨɤ ɭ ʀɯ ɫɤɥɚɞɿ, ɡɚ 
ɩɨɩɟɪɟɞɧɶɨ ɨɰɿɧɟɧɢɦ ɪɨɡɦɿɪɨɦ ɩɨɤɥɚɞɿɜ, ɪɨɞɨɜɢɳɟ ɜɢɡɧɚɧɟ ɩɟɪɫɩɟɤɬɢɜɧɢɦ, ɪɟɤɨɦɟɧɞɨɜɚɧɟ ɞɨ 
ɞɟɬɚɥɶɧɨʀ ɪɨɡɜɿɞɤɢ. Ȼɭɥɢ ɫɤɥɚɞɟɧɿ ɦɿɧɟɪɚɥɨɝɿɱɧɿ ɪɟɤɨɦɟɧɞɚɰɿʀ ɡ ɛɟɡɩɨɫɟɪɟɞɧɶɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ 

ɪɭɞ ɹɤ ɦɟɬɚɥɭɪɝɿɣɧɨʀ ɫɢɪɨɜɢɧɢ ɬɚ ɞɨ ɪɨɡɪɨɛɤɢ ɬɟɯɧɨɥɨɝɿʀ ʀɯ ɡɛɚɝɚɱɟɧɧɹ. 

Кɥɸɱɨɜɿ ɫɥɨɜɚ: ɉɟɪɭ, ɡɚɥɿɡɧɿ ɪɭɞɢ, ɦɿɧɟɪɚɥɶɧɢɣ ɫɤɥɚɞ ɪɭɞ, ɯɿɦɿɱɧɢɣ ɫɤɥɚɞ ɪɭɞ, ɫɬɪɭɤɬɭɪɚ 
ɪɭɞ, ɬɟɤɫɬɭɪɚ ɪɭɞ, ɩɪɨɦɢɫɥɨɜɚ ɨɰɿɧɤɚ ɪɭɞɧɢɯ ɪɨɞɨɜɢɳ. 

 



ǘǴǹǱǼǬǷǺǯǴȋчǲǱǷǱǳǹȇȁчǼǿǰчǸǱǽǾǺǼǺǲǰǱǹǴȋчǖǬǹǺǳǴǿǸчяǜǱǽǻǿǭǷǴǶǬчǛǱǼǿ) 
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ɎɂɅȿɇɄɈ ȼ.ȼ., ɏȺɊɂɌɈɇɈȼ ȼ.ɇ., ȿȼɌȿɏɈȼ ȼ.Ⱦ. Ɇɢɧɟɪɚɥɨɝɢɹ ɠɟɥɟɡɧɵɯ ɪɭɞ 
ɦɟɫɬɨɪɨɠɞɟɧɢɹ Ʉɚɧɨɡɢɭɦ (Ɋɟɫɩɭɛɥɢɤɚ ɉɟɪɭ). 

Ɋɟɡɸɦɟ. Ɇɟɫɬɨɪɨɠɞɟɧɢɟ Ʉɚɧɨɡɢɭɦ ɪɚɫɩɨɥɨɠɟɧɨ ɧɚ ɡɚɩɚɞɧɵɯ ɫɤɥɨɧɚɯ Ⱥɧɞ ɜ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ 
ɩɪɢɛɪɟɠɧɨɝɨ ɩɭɫɬɵɧɨɝɨ ɪɟɝɢɨɧɚ ɉɟɪɭ – Ʌɚ Ʉɨɫɬɚ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɨɥɟɜɵɯ ɢ ɥɚɛɨɪɚɬɨɪɧɵɯ 
ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢ ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɤɨɪɟɧɧɵɟ ɢ ɨɛɥɨɦɨɱɧɵɟ ɠɟɥɟɡ-
ɧɵɟ ɪɭɞɵ. Ʉ ɤɨɪɟɧɧɵɦ ɨɬɧɟɫɟɧɵ ɬɪɢ ɪɚɡɧɨɜɢɞɧɨɫɬɢ ɪɭɞ: 1) ɛɨɝɚɬɵɟ ɦɚɝɧɟɬɢɬ-ɝɟɬɢɬɨɜɵɟ ɢ 
ɝɟɬɢɬ-ɦɚɝɧɟɬɢɬɨɜɵɟ (ɫɪɟɞɧɟɟ ɫɨɞɟɪɠɚɧɢɟ ɠɟɥɟɡɚ ɨɤɨɥɨ 59 ɦɚɫ.%); 2) ɛɟɞɧɵɟ ɫɢɥɢɤɚɬ-

ɦɚɝɧɟɬɢɬ-ɤɚɪɛɨɧɚɬɧɵɟ (ɨɤɨɥɨ 20 ɦɚɫ.%); 3) ɛɟɞɧɵɟ ɦɚɝɧɟɬɢɬ-ɝɟɬɢɬ-ɞɢɫɩɟɪɫɧɨɝɟɬɢɬɨɜɵɟ 
(ɨɤɨɥɨ 34 ɦɚɫ.%). Ɉɛɥɨɦɨɱɧɵɟ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɞɟɥɸɜɢɚɥɶɧɵɟ ɪɭɞɵ ɦɚɝɧɟɬɢɬɨɜɨɝɨ, ɝɟɬɢɬ-

ɦɚɝɧɟɬɢɬɨɜɨɝɨ ɫɨɫɬɚɜɚ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɠɟɥɟɡɚ – ɜ ɫɪɟɞɧɟɦ 
ɨɤɨɥɨ 63 ɦɚɫ.%. Ⱦɥɹ ɪɭɞ ɜɫɟɯ ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ ɯɚɪɚɤɬɟɪɧɨ ɧɢɡɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ 
– ɫɟɪɵ, ɮɨɫɮɨɪɚ, ɰɢɧɤɚ, ɳɟɥɨɱɟɣ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɤɚɡɚɬɟɥɹɦɢ ɨɛɳɟɝɨ ɫɨɞɟɪɠɚɧɢɹ ɠɟɥɟɡɚ 
ɜ ɫɨɫɬɚɜɟ ɪɭɞ, ɫɨɞɟɪɠɚɧɢɹ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ, ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɰɟɧɤɢ ɪɚɡɦɟɪɚ 
ɪɭɞɧɵɯ ɡɚɥɟɠɟɣ, ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɛɵɥɨ ɨɬɧɟɫɟɧɨ ɤ ɩɟɪɫɩɟɤɬɢɜɧɵɦ, ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɤ ɞɟɬɚɥɶɧɨɣ 
ɪɚɡɜɟɞɤɟ. Ȼɵɥɢ ɫɨɫɬɚɜɥɟɧɵ ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɸ ɪɭɞ ɤɚɤ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɝɨ ɫɵɪɶɹ ɢ ɤ ɪɚɡɪɚɛɨɬɤɟ ɬɟɯɧɨɥɨɝɢɢ ɢɯ ɨɛɨɝɚɳɟɧɢɹ. 

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɉɟɪɭ, ɠɟɥɟɡɧɵɟ ɪɭɞɵ, ɦɢɧɟɪɚɥɶɧɵɣ ɫɨɫɬɚɜ ɪɭɞ, ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɪɭɞ, 
ɫɬɪɭɤɬɭɪɚ ɪɭɞ, ɬɟɤɫɬɭɪɚ ɪɭɞ, ɩɪɨɦɵɲɥɟɧɧɚɹ ɨɰɟɧɤɚ ɪɭɞɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ. 

 

 

FILENKO V.V., KHARITONOV V.M., EVTEKHOV V.D. Mineralogy of Canosium iron ore 
deposit (Republic of Peru). 

Summary. Within limits of the Republic of Peru there are three different regions in terms of geology 

and geomorphology (from west to east): 1) coastal desert zone (La-Costa) having altitudes less than 

2000 m; 2) mountain system of the Peruvian Andes (more than 2000 m) 3) having forested lowland of 

the Amazon River head (less than 2000 m). Inside La-Costa zone within the boundaries of promising 

lots of Canosium deposit located in northern part of the Peruvian Andes the authors fulfilled field works 

and laboratories tests to define mineralization scale, ore grade and general prospective for the deposit. 

Two varieties of iron ore were determined: fragmentary and country rocks. 

Ledge iron ores occur as layered or lens-shaped ore bodies in rock masses of schists, silicate and 

carbonate quartzites and other metamorphic rocks. Three varieties of ores were determined: high grade 

goethite-magnetite, low grade silicate-magnetite-carbonate and low grade magnetite-goethite-

dispersed goethite. 

High grade ledge ores are characterized by high total iron content (around 59 mas.% in average) 

and iron content in magnetite from 8 to 56 mas.% (depending on ores weathering rate). Average sulfur 

content is less than 0.1 mas.%, P2O5 quantity is 0.22 mas.% in average. This variety ores are high 

grade metallurgical raw material. 

Low grade ledge ores of silicate-magnetite-carbonate composition are characterized by low iron 

content (16-22 mas.%, 20 mas.% in average), high hardness, practically total absence of injurious for 

metallurgical industry mineral and chemical constituents. High content of carbonates is a positive ore 

condition, they may be considered as naturally mixed iron ore raw material. 

Low grade ledge ores of magnetite-goethite-dispersed goethite composition are product of weather-

ing of low grade silicate-magnetite-carbonate ores and rocks of carbonate-silicate, magnetite-

carbonate-silicate composition having relatively high general iron content. They are typically repre-

sented by loose aggregates of brown, yellow-brown, reddish-brown colour having distinctive earthy 

texture. Relatively low iron content (30-40 mas.%) and iron in magnetite (11-16 mas.%) are typical for 

the ores. Average sulfur content does not exceed 0.05 mas.%, average P2O5 content is 0.140 mas.%. 

High concentration of zinc up to 0.5 mas.% is also noticed. 



ǠǴǷǱǹǶǺчǎіǎі,чǡǬǼǴǾǺǹǺǮчǎіǙі,чǑǮǾǱȁǺǮчǎіǐі 

106 ǏǱǺǷǺǯǺ-ǸȑǹǱǼǬǷǺǯȑȃǹǴǵчǮȑǽǹǴǶчǖǼǴǮǺǼȑǳȈǶǺǯǺчǹǬȂȑǺǹǬǷȈǹǺǯǺчǿǹȑǮǱǼǽǴǾǱǾǿі– №ч1-2 (31-32).– 2014 Ǽі 

Both varieties of low grade ledge ores are regarded as iron ore raw material requiring concentra-

tion. 

Deposits of fragmentary (mostly deluvial) high grade iron ores occur at mountain slopes, ravines, 

streams gullies. Ore particles having size from less than 1 to more than 3000 millimeters occur at sedi-

mentary formations of the Quaternary Age. Ores have magnetite, goethite-magnetite composition. Total 

iron content is 55-66 mas.% (around 63% in average), iron in magnetite is from 45 to 62 mas.% 

(КrШЮЧН 54% ТЧ КЯОrКРО). IЧУЮrТШЮs МШЧsЭТЭЮОЧЭs’ МШЧЭОЧЭ (sЮХПЮr, ЩСШsЩСШrЮs) Тs ТЧ МШЧПШrЦТЭв аТЭС Кc-

ceptable grades. Fragmentary ores are high grade metallurgical raw material. 

According to the mineralogical and chemical ore indexes Canosium deposit was estimated to be 

promising and recommended for detailed exploration. Mineralogical recommendations for elaboration 

of optimal low grade ore concentration technology were given. 

Кey words: Republic of Peru, iron ores, ore mineral composition, ore chemical composition, ore 

structures, ore textures, ore deposits industrsal evaluation. 

 

 

 

ɇɚɞɿɣɲɥɚ ɞɨ ɪɟɞɚɤɰɿʀ 19 ɝɪɭɞɧɹ 2013 ɪ. 
ɉɪɟɞɫɬɚɜɢɜ ɞɨ ɩɭɛɥɿɤɚɰɿʀ ɞɨɰ. Є.ȼ.Єɜɬєɯɨɜ. 

 


