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ȺԘȾȺɌɉȺ 

Ȼɟɪɿɥɝɟɧ ɞɢɩɥɨɦɞɵԕ ɠԝɦɵɫɬɚ ԕɚɡɿɪɝɿ ɤɟɡɞɟ ԕɚɪɚ ɦɟɬɚɥɥɭɪɝɢɹɞɚԑɵ ɟң 
ɦɚңɵɡɞɵ ɦԥɫɟɥɟɧɿң ɛɿɪɿ ԕɚɪɚɫɬɵɪɚɞɵ. 

Ȼɟɪɿɥɝɟɧ ɞɢɩɥɨɦɞɵԕ ɠԝɦɵɫɬɚ ɚɡ ɲɵԑɵɧɦɟɧ ɦɟɬɚɥɞɚɧԑɚɧ ԧɧɿɦɧɟɧ 
ɯɪɨɦɞɵԕ ɛɨɥɚɬ ɚɥɭ ɬɟɯɧɨɥɨɝɢɹɫɵ ԝɫɵɧɵɥɚɞɵ. 

ɀԝɦɵɫɬɚ ɦɟɬɚɥɥɭɪɝɢɹɥɵԕ ɟɫɟɩɬɟɭɥɟɪ ɠԥɧɟ ɧɟɝɿɡɝɿ ԕɨɧɞɵɪԑɵɥɚɪɞɵ 
ɬɚңɞɚɭ ɤԧɪɫɟɬɿɥɝɟɧ. 

ɀԝɦɵɫԕɚ ɟңɛɟɤɬɿ ԕɨɪԑɚɭ ɦɟɧ ԕɨɪɲɚԑɚɧ ɨɪɬɚɧɵ ԕɨɪԑɚɭ ɛԧɥɿɦɞɟɪɝɟ, 
ɫɦɟɬɚɥɵԕ ɠԥɧɟ ɷɤɨɧɨɦɢɤɚɥɵԕ ɛԧɥɿɦɞɟɪɝɟ ԛɥɟɫ ɛԧɥɿɧɟɞɿ. Ԥɫɿɪɟɫɟ ԕɚɭɿɩɫɿɡɞɿɤ 
ɬɟɯɧɢɤɚɫɵɧɚ, ԧңɞɿɪɿɫɬɿɤ ɫɚɧɢɬɚɪɢɹԑɚ, ԧɧɞɿɪɿɫɬɿɤ ɚԑɵɧɞɚɪɞɵ ɬɚɡɚɪɬɭԑɚ ɟɪɟɤɲɟ 
ɧɚɡɚɪ ɚɭɞɚɪɵɥԑɚɧ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ȺɇɇɈɌȺɐɂə 

ȼ ɞɚɧɧɨɣ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɨɞɧɚ ɢɡ ɨɫɬɪɵɯ ɩɪɨɛɥɟɦ ɧɚ 
ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɜ ɱɟɪɧɨɣ ɦɟɬɚɥɥɭɪɝɢɢ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ  ɩɪɟɞɥɚɝɚɟɬɫɹ ɬɟɯɧɨɥɨɝɢɹ, ɩɨ ɤɨɬɨɪɨɣ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɦɢɧɢɦɚɥɶɧɵɦ ɤɨɥɢɱɟɫɬɜɚɦ ɡɚɬɪɚɬ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɜɵɫɨɤɨɥɟɝɢɪɨɜɚɧɧɭɸ 
ɯɪɨɦɢɫɬɭɸ ɫɬɚɥɶ. 

ȼ ɩɪɨɟɤɬɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɟɧɨ ɪɚɡɞɟɥɚɦ: ɨɯɪɚɧɚ ɬɪɭɞɚ ɢ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ. Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɟɧɨ ɜɨɩɪɨɫɨɦ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɩɪɨɦɵɲɥɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ, ɨɱɢɫɬɤɢ ɢ ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɜɵɛɪɨɫɨɜ ɢ ɫɬɨɤɨɜ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ANNOTATION 

 

In the given degree work one of acute problems for today in ferrous 

metallurgy is considered. 

In the given work the technology on which with rather minimum quantities of 

expenses it is possible to receive ɜɵɫɨɤɨɥɟɝɢɪɨɜɚɧɧɭɸ a chromic steel is offered. 

In the work attention is given sections: a labour safety and environment. The 

special attention is given by a question of safety precautions, industrial sanitary, 

clearing and neutralisation of industrial emissions and drains. 
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ɄІɊІɋɉȿ 

 

Ɇɟɬɚɥɞɚɪ ɦɟɧ ԕɨɪɵɬɩɚɥɚɪ ԧɧɞɿɪɭɞɿ ԕɚɪɚɫɬɵɪɚɬɵɧ ԑɵɥɵɦ ɦɟɧ ɬɟɯɧɢɤɚ 
ɠԥɧɟ ԧɧɞɿɪɿɫ ɫɚɥɚɫɵɧ ɦɟɬɚɥɥɭɪɝɢɹ ɞɟɩ ɚɬɚɣɞɵ. Ɇɟɬɚɥɥɭɪɝɢɹ ɬɚɪɢɯɢ ԕɚɪɚ ɠԥɧɟ 
ɬԛɫɬɿ ɛɨɥɵɩ ɟɤɿɝɟ ɛԧɥɿɧɫɟ, ԕɚɪɚ ɦɟɬɚɥɥɭɪɝɢɹ ɲɨɣɵɧ ɦɟɬɚɥɥɭɪɝɢɹɫɵ, ɛɨɥɚɬ 
ɦɟɬɚɥɥɭɪɝɢɹɫɵ ɠԥɧɟ ɬ.ɛ. ɛԧɥɿɧɟɞɿ. 

Ɇɟɬɚɥɥɭɪɝɢɹɧɵң, ɨɧɵң ɿɲɿɧɞɟ ԥɫɿɪɟɫɟ ɛɨɥɚɬ ɦɟɬɚɥɥɭɪɝɢɹɫɵɧɵң, ɚɞɚɦɡɚɬ 
ԕɨԑɚɦɵɧɵң ɞɚɦɭɵɧɞɚ ɦɚңɵɡɵ ԧɬɟ ɡɨɪ. Ԧɣɬɤɟɧɿ ɛɨɥɚɬ ԧɧɟɪɤԥɫɿɩɬɿң, 
ɬɟɯɧɢɤɚɧɵң ɠԥɧɟ ɬ.ɛ. ɫɚɥɚɧɵң ɧɟɝɿɡɝɿ ɤɨɧɫɬɪɭɤɰɢɹɥɵԕ ɦɚɬɟɪɢɚɥɵ ɛɨɥɵɩ ɤɟɥɞɿ 
ɠԥɧɟ ɛɨɥɚɲɚԕɬɚ ɞɚ ɛɨɥɚ ɛɟɪɦɟɤ. 

Ȼɨɥɚɬ – ɤԧɩ ɤɨɦɩɨɧɟɧɬɬɿ ɧɟɝɿɡɿ ɬɟɦɿɪ ԕɨɪɵɬɩɚ. Ȼɨɥɚɬɬɵ ɤԧɩɬɟɝɟɧ 
ɫɢɩɚɬɬɚɦɚɥɚɪɵ ɛɨɣɵɧɲɚ ɠɿɤɬɟɣɞɿ. ɏɢɦɢɹɥɵԕ ԕԝɪɚɦɵ ɛɨɣɵɧɲɚ ɟɤɿ ԛɥɤɟɧ 
ɬɨɩԕɚ ɛԧɥɿɧɟɞɿ: 

ɚ) ɤԧɦɿɪɬɟɤɬɿ ɛɨɥɚɬ; 
ɛ) ԕɨɫɵɧɞɵɥɵ (ԕɨɫɩɚɥɵ) ɛɨɥɚɬ. 
Ԕԝɪɚɦɵɧɞɚ ɬԝɪɚԕɬɵ ɷɥɟɦɟɧɬɬɟɪɦɟɧ (Si, Mn, P, S,) ԕɚɬɚɪ ɤԧɦɿɪɬɟɝɿɫɿ 

0,025-2,14 %, ɧɟɝɿɡɿ ɬɟɦɿɪ ԕɨɪɵɬɩɚɧɵ ɤԧɦɿɪɬɟɤɬɿ ɛɨɥɚɬ ɞɟɩ ɚɬɚɣɞɵ. Ȼɨɥɚɬԕɚ 
ɛɟɥɝɿɥɿ ɛɿɪ ԕɚɫɢɟɬ ɛɟɪɭ ԛɲɿɧ ԕɨɫɵɧɞɵ (ԕɨɫɩɚ) ɞɟɩ ɚɬɚɥɚɬɵɧ ɷɥɟɦɟɧɬɬɟɪɞɿ (Al,  
Cr, Ni, W, V, Mo, Ti ɠԥɧɟ ɬ.ɛ.) ɚɪɧɚɣɵ ԕɨɫɭ ɚɪԕɵɥɵ ɚɥɵɧɚɬɵɧ ɛɨɥɚɬɬɵ 
ԕɨɫɵɧɞɵɥɵ ɞɟɩ ɚɬɚɣɞɵ. 

Ʉԧɦɿɪɬɟɝɿ-ɛɨɥɚɬɬɵң ԕԝɪɵɥɵɦɵ ɦɟɧ ԕɚɫɢɟɬɿɧ ɚɧɵԕɬɚɣɬɵɧ ɧɟɝɿɡɝɿ 
ɷɥɟɦɟɧɬɬɿң ɛɿɪɿ. Ʉɪɟɦɧɢɣ ɦɟɧ ɦɚɪɝɚɧɟɰ ɩɚɣɞɚɥɵ ɷɥɟɦɟɧɬɬɟɪ ԕɚɬɚɪɵɧɚ ɠɚɬɚɞɵ, 
ɨɥɚɪɞɵң ɦԧɥɲɟɪɿ ɤԧɦɿɪɬɟɤɬɿ ɛɨɥɚɬɬɚɪɞɚԑɵɞɚɧ ɚɫԕɚɧɞɚ ԕɨɫɵɧɞɵ ɷɥɟɦɟɧɬ 
ɛɨɥɵɩ ɟɫɟɩɬɟɥɿɧɟɞɿ. Ɏɨɫɮɨɪ ɦɟɧ ɤԛɤɿɪɬ ɡɢɹɧɞɵ ɷɥɟɦɟɧɬɬɟɪ ɛɨɥԑɚɧɞɵԕɬɚɧ, 
ɨɥɚɪɞɵң ɦԧɥɲɟɪɿ ɛɨɥɚɬ ɫɚɩɚɫɵɧɚ ԕɚɪɚɣ ɲɟɤɬɟɭɥɿ (0,015-0,055 % S; 0,025-0,045 

% Ɋ). 
Ʉԧɦɿɪɬɟɝɿ ɦԧɥɲɟɪɿ ɛɨɣɵɧɲɚ ɟɤɿ ɬɨɩɬɵң ɞɚ ɛɨɥɚɬɵ ɬԧɦɟɧ ɤԧɦɿɪɬɟɤɬɿ 

(ɤԧɦɿɪɬɟɝɿ 0,3%-ɞɚɧ ɬԧɦɟɧ), ɨɪɬɚɲɚ ɤԧɦɿɪɬɟɤɬɿ (0,3-0,7 % C) ɠԥɧɟ ɠɨԑɚɪɵ 
ɤԧɦɿɪɬɟɤɬɿ (ɤԧɦɿɪɬɟɝɿ ɦԧɥɲɟɪɿ 0,7 %-ɞɚɧ ɠɨԑɚɪɵ) ɛɨɥɵɩ ɠɿɤɬɟɥɟɞɿ. 

Ԕɨɫɩɚɥɵ ɛɨɥɚɬ ԕɨɫɵɧɞɵ ɷɥɟɦɟɧɬ ɬԛɪɿɧɟ ԕɚɪɚɣ ɯɪɨɦɞɵ, ɦɚɪɝɚɧɟɰɬɿ, 
ɤɪɟɦɧɢɣɥɿ, ɯɪɨɦɧɢɤɟɥɶɞɿ, ɯɪɨɦɧɢɤɟɥɶɦɨɥɢɛɞɟɧɞɿ ɠԥɧɟ ɬ.ɛ. ɛɨɥɵɩ ɛԧɥɿɧɟɞɿ. 
Ԕɨɫɵɧɞɵ ɷɥɟɦɟɧɬ ɦԧɥɲɟɪɿɧɟ ԕɚɪɚɣ ɬԧɦɟɧɝɿ ԕɨɫɵɧɞɵɥɵ (ԕɨɫɵɧɞɵ ɷɥɟɦɟɧɬɬɟɪ 
ɦԧɥɲɟɪɿ 2,5 %-ԑɚ ɞɟɣɿɧ), ɨɪɬɚɲɚ ԕɨɫɵɧɞɵɥɵ (2,5-10 %) ɠԥɧɟ ɠɨԑɚɪɵ 
ԕɨɫɵɧɞɵɥɵ, (10 %-ɞɚɧ ɠɨԑɚɪɵ) ɛɨɥɚɬ ɛɨɥɵɩ ɠɿɤɬɟɥɟɞɿ. 
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1 ɏɪɨɦ ɦɟɧ ɛɨɥɚɬɬыԙ ɠɚɥɩы ɫɢɩɚɬɬɚɦɚɫы 

 

1.1 ɏɪɨɦ ɦɟɧ ɛɨɥɚɬɬыԙ ɮɢɡɢɤɚɥыԕ ɠԥɧɟ ɯɢɦɢяɥыԕ ԕɚɫɢɟɬɬɟɪі 
 

Ȼɨɥɚɬ (ɚɪɚɛ. jʀԐ – ɮɨɥɚɞ) – ɬɟɦɿɪɞɿң ɤԧɦɿɪɬɟɤɩɟɧ (2 %-ɤɟ ɞɟɣɿɧ) ɠԥɧɟ 
ɛɚɫԕɚ ɷɥɟɦɟɧɬɬɟɪɦɟɧ ԕɨɪɵɬɩɚɫɵ. Ɉɥ ɞɟɮɨɪɦɚɥɚɧɭԑɚ ɬԧɡɿɦɞɿ (ɫɨɡɵɥɦɚɥɵԕ 
ԕɚɫɢɟɬɿ ɛɚɪ). Ȼɨɥɚɬ – ԕɚɪɚ ɦɟɬɚɥɥɭɪɝɢɹ ԧɧɞɿɪɿɫɿɧɿң ɧɟɝɿɡɝɿ ԧɧɿɦɿ ɠԥɧɟ ԕɚɡɿɪɝɿ 
ɦɚɲɢɧɚ ɠɚɫɚɭ ԧɧɟɪɤԥɫɿɛɿ ɦɟɧ ԕԝɪɵɥɵɫɬɚ ɩɚɣɞɚɥɚɧɵɥɚɬɵɧ ɧɟɝɿɡɝɿ ɦɚɬɟɪɢɚɥ. 
Ȼɨɥɚɬ ԧɧɞɿɪɿɫɿɧɿң ɤԧɥɟɦɿ ɦɟɦɥɟɤɟɬɬɿң ɬɟɯɧɢɤɚ-ɷɤɨɧɨɦɢɤɚ ɞɟңɝɟɣɿɧ ɫɢɩɚɬɬɚɣɞɵ. 
ɏɢɦ. ԕԝɪɚɦɵɧɚ ԕɚɪɚɣ ɤԧɦɿɪɬɟɤɬɿ ɠԥɧɟ ɥɟɝɢɪɥɟɧɝɟɧ Ȼɨɥɚɬ ɛɨɥɵɩ ɛԧɥɿɧɟɞɿ. 
Ʉԧɦɿɪɬɟɤɬɿ Ȼɨɥɚɬɬɵң ԕԝɪɚɦɵɧɞɚ ɬɟɦɿɪ ɦɟɧ ɤԧɦɿɪɬɟɤɬɟɧ ɛɚɫԕɚ ɦɚɪɝɚɧɟɰ (1 %-ɤɟ 
ɞɟɣɿɧ) ɠԥɧɟ ɤɪɟɦɧɢɣ (0,4 %-ɤɟ ɞɟɣɿɧ), ɫɨɧɞɚɣ-ɚԕ, ɡɢɹɧɞɵ ԕɨɫɩɚɥɚɪ — ɤԛɤɿɪɬ, 
ɮɨɫɮɨɪ, ɬ.ɛ. ɷɥɟɦɟɧɬɬɟɪ ɛɨɥɚɞɵ. Ȼɨɥɚɬɬɵң ɫɚɩɚɫɵɧ ɠɚԕɫɚɪɬɭ ԛɲɿɧ ԕɨɪɵɬɩɚ 
ԕԝɪɚɦɵɧɚ ɯɪɨɦ, ɧɢɤɟɥɶ, ɦɨɥɢɛɞɟɧ, ɜɚɧɚɞɢɣ, ɜɨɥɶɮɪɚɦ, ɦɚɪɝɚɧɟɰ, ɤɪɟɦɧɢɣ, ɬ.ɛ. 
ɷɥɟɦɟɧɬɬɟɪ ԕɨɫɵɥɚɞɵ. Ɇԝɧɞɚɣ ԕɨɪɵɬɩɚ ɥɟɝɢɪɥɟɧɝɟɧ ɛɨɥɚɬ ɞɟɩ ɚɬɚɥɚɞɵ.                                                                                                            

ɏɪɨɦɞɵ ɛɨɥɚɬ (ɨɪ. ɯɪɨɦɢɫɬɚɹ ɫɬɚɥɶ) — ԕԝɪɚɦɵɧɞɚ ɯɪɨɦ ɡɚɬɵɧɞɚ 
(ɯɪɨɦɞɵ ɛɨɥɚɬ) ɧɟɦɟɫɟ ɯɪɨɦ ɦɟɧ ɛɚɫԕɚ ɷɥɟɦɟɧɬɬɟɪɦɟɧ (ɤɟɲɟɧɞɿ ԕɨɫɩɚɥɚɧԑɚɧ 
ɛɨɥɚɬ) ԕɨɫɩɚɥɚɧԑɚɧ ɛɨɥɚɬ. ɏɪɨɦɞɵ ɛɨɥɚɬɬɚɪɞɵң ɤɟɥɟɫɿ ɬԛɪɥɟɪɿ ɛɨɥɚɞɵ; ԕԝɪɚɥ-

ɫɚɣɦɚɧɞɵԕ (0,6...1,5 % ɤԧɦɿɪɬɟɝɿ, 1...4 % ɯɪɨɦ), ɦɨɣɵɧɬɿɪɟɤɬɿ ( 1 % ɤԧɦɿɪɬɟɝɿ, 
0,5...1,45% ɯɪɨɦ), ɬɨɬɛɚɫɬɚɣɬɵɧ (0,05...0,45% ɤɨɦɿɪɬɟɝɿ, 13...27 % ɯɪɨɦ), 
ɦɚɝɧɢɬ ɠɚɫɚɭԑɚ ɚɪɧɚɥԑɚɧ (»0,9% ɤԧɦɿɪɬɟɝɿ, » 3% ɯɪɨɦ), ɠԥɧɟ ɛɚɫԕɚ ɯɪɨɦɞɵ 
ɛɨɥɚɬɬɚɪ. Ʉɟɲɟɧɞɿ ԕɨɫɩɚɥɚɧԑɚɧ ɛɨɥɚɬɬɚɪԑɚ ɯɪɨɦɧɢɤɟɥɶɞɿ, ɯɪɨɦɚɧɫɢɥɶ ɬ.ɛ. 
ɠɚɬɚɞɵ. ɏɪɨɦɚɧɫɢɥɶ (ɨɪ. ɯɪɨɦɚɧɫɢɥɶ ɯɪɨɦɧɚɧ ɠԥɧɟ ɥɚɬ. manganum — 

ɦɚɪɝɚɧɟɰ silicium - ɤɪɟɦɧɢɣ) – 1 % ɯɪɨɦɦɟɧ, ɦɚɪɝɚɧɟɰɩɟɧ ɠԥɧɟ ɤɪɟɦɧɢɣɦɟɧ 
ԕɨɫɩɚɥɚɧԑɚɧ ɨɪɬɚɲɚ ԕɨɫɩɚɥɚɧԑɚɧ ԕԝɪɵɥɵɦɞɵԕ ɛɨɥɚɬ. ɏɪɨɦɞɵ ԕɨɪɵɬɩɚɥɚɪ — 

ԕԝɪɚɦɵɧɞɚ ɧɢɤɟɥɶ, ɬɢɬɚɧ, ɜɚɧɚɞɢɣ, ɬ.ɛ. ɷɥɟɦɟɧɬɬɟɪ ɛɨɥɚɬɵɧ ɯɪɨɦɧɵң ɵɫɬɵԕԕɚ 
ɬԧɡɿɦɞɿ ԕɨɪɵɬɩɚɥɚɪɵ. Ɍԧɡɿɦɞɿɥɿɤ ԕɚɫɢɟɬɿ ɠɚԑɵɧɚɧ ɯɪɨɦɞɵ ԕɨɪɵɬɩɚɥɚɪ ɠɨԑɚɪɵ 
ɬɟɦɩɟɪɚɬɭɪɚɞɚ (1100 - 1200 °C) ɬɟɦɿɪ-ɧɢɤɟɥɶ ԕɨɪɵɬɩɚɥɚɪɵ ɦɟɧ ԕɢɵɧ ɛɚɥԕɢɬɵɧ 
ɦɟɬɚɥɥ (ɧɢɨɛɢɣ, ɦɨɥɢɛɞɟɧ, ɜɨɥɶɮɪɚɦ) ԕɨɪɵɬɩɚɥɚɪɵɧɵң ɚɪɚɥɵԑɵɧɞɚ ɠɚɬɚɞɵ. 
ɏɪɨɦɞɵ ɬɨɬ ɛɚɫɩɚɣɬɵɧ ɛɨɥɚɬɬɵң ԕԝɪɚɦɵɧɞɚ ɤԧɦɿɪɬɟɤɬɿң ɦԧɥɲɟɪɿ 
ɠɨԑɚɪɵɥɚԑɚɧ ɫɚɣɵɧ ɠɟɝɿɞɟɝɟ ԕɚɪɫɵɥɚɫɭɵ ɬԧɦɟɧɞɟɣ ɬԛɫɟɞɿ [1]. Ԕԝɪɚɦɵɧɞɚ 12 % 

ɯɪɨɦ ɛɚɪ ɯɪɨɦɞɵ ɬɨɬ ɛɚɫɩɚɣɬɵɧ ɛɨɥɚɬɬɚ ɩɨɥɢɦɨɪɮɬɵ ɬԛɪɥɟɧɭ ɠԛɪɟɞɿ. ɀɨԑɚɪɵ 
ɯɪɨɦɞɵ ɬɨɬ ɛɚɫɩɚɣɬɵɧ ɛɨɥɚɬɬɵң (17-30 % ɯɪɨɦɵ ɛɚɪ) ɠɟɝɿɞɟɝɟ ԕɚɪɫɵɥɚɫɭɵ 
ɠɨԑɚɪɵ ɛɨɥɚɞɵ. ɀɨԑɚɪɵ ɯɪɨɦɞɵ ɛɨɥɚɬɬɵң ԕɵɲԕɵɥԑɚ ɠԥɧɟ ɵɫɬɵԕԕɚ 
ɬԧɡɿɦɞɿɥɿɝɿ ɠɨԑɚɪɵ. ɏɪɨɦɞɵ ԕɨɪɵɬɩɚɥɚɪɞɵ ɝɚɡɞɵ ɠԥɧɟ ɫԝɣɵԕ ɠɟɝɿ ɨɪɬɚɞɚ 
ɩɚɣɞɚɥɚɧɭԑɚ ɛɨɥɚɞɵ. ɏɪɨɦɞɵ ԕɨɪɵɬɩɚɥɚɪ ɦɚɲɢɧɚ ɠɚɫɚɭ, ɦԝɧɚɣ ɠԥɧɟ ɦԝɧɚɣ-

ɯɢɦɢɹ ԧɧɟɪɤԥɫɿɛɿɧɞɟ ɬɨɬ ɛɚɫɩɚɣɬɵɧ ɯɪɨɦɞɵ ɛɨɥɚɬ ɪɟɬɿɧɞɟ ɤɟңɿɧɟɧ 
ԕɨɥɞɚɧɵɥɚɞɵ. 

Ȼɨɥɚɬ – ɬɟɦɿɪɞɿң ɤԧɦɿɪɬɟɤ (2 %-ɤɟ ɞɟɣɿɧ) ɠԥɧɟ ɛɚɫԕɚ ɷɥɟɦɟɧɬɬɟɪɦɟɧ 
ԕɨɪɵɬɩɚɫɵ  ɬɟɦɿɪɞɿң ɤԧɦɿɪɬɟɝɿ ɠԥɧɟ ɛɚɫԕɚ ɷɥɟɦɟɧɬɬɟɪɦɟɧ ԕɨɫɵɥɵɩ ɠɚɫɚɥԑɚɧ 
ɞɟɮɨɪɦɚɰɢɹɥɚɧɚɬɵɧ ԕɨɪɵɬɩɚɫɵ. Ȼɨɥɚɬ - ԧɧɞɿɪɭ ɬɟɯɧɨɥɨɝɢɹɫɵɧɚ ɛɚɣɥɚɧɵɫɬɵ, 
ԕɨɪɵɬɩɚ ԕԝɪɚɦɵɧɞɚ ɤԧɦɿɪɬɟɤɬɟɧ ɛɚɫԕɚ ɦɚɪɝɚɧɟɰ, ɤɪɟɦɧɢɣ, ɤԛɤɿɪɬ, ɮɨɫɮɨɪ ɬ.ɛ. 
ԕɨɫɚɥԕɵ ɷɥɟɦɟɧɬɬɟɪ ɛɨɥɚɞɵ. Ɇԝɧɞɚɣ ɛɨɥɚɬɬɵ ɤԧɦɿɪɬɟɤɬɿ ɛɨɥɚɬ ɞɟɩ ɚɬɚɣɞɵ. 
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Ȼɨɥɚɬ ɫɚɩɚɫɵɧ ɚɪɬɬɵɪɭ ԛɲɿɧ, ԕɨɪɵɬɩɚ ԕԝɪɚɦɵɧɚ ɯɪɨɦ, ɧɢɤɟɥɶ, ɦɨɥɢɛɞɟɧ, 
ɜɚɧɚɞɢɣ ɜɨɥɶɮɪɚɦ, ɦɚɪɝɚɧɟɰ, ɤɪɟɦɧɢɣ ɬ.ɛ. ɷɥɟɦɟɧɬɬɟɪ ԕɨɫɵɥɚɞɵ. Ɇԝɧɞɚɣ 
ԕɨɪɵɬɩɚ ɥɟɝɢɪɥɟɧɝɟɧ ɛɨɥɚɬ ɞɟɩ ɚɬɚɥɚɞɵ. Ȼɨɥɚɬ – ԕɚɪɚ ɦɟɬɚɥɥɭɪɝɢɹ ԧɧɞɿɪɿɫɿɧɿң 
ɧɟɝɿɡɿ - ɦɚɲɢɧɚ ɠɚɫɚɭ ԧɧɟɪɤԥɫɿɛɿ ɦɟɧ ԕԝɪɵɥɵɫɬɚ ɩɚɣɞɚɥɚɧɵɥɚɬɵɧ ɧɟɝɿɡɝɿ 
ɦɚɬɟɪɢɚɥ. ɉɚɣɞɚɥɚɧɭ ɫɚɥɚɫɵɧɚ ԕɚɪɚɣ, ɛɨɥɚɬɬɵ ɛɚɫɬɵ-ɛɚɫɬɵ ɬԧɪɬ ɬɨɩԕɚ ɛԧɥɭɝɟ 
ɛɨɥɚɞɵ: Ԕԝɪɵɥɵɫɬɵԕ ɛɨɥɚɬ. Ԥɞɟɬɬɟ, ɩɪɨɤɚɬ ɤԛɣɿɧɞɟ ԕԝɪɵɥɵɫ 
ɤɨɧɫɬɪɭɤɰɢɹɥɚɪɵɧɵң ԥɪɬԛɪɥɿ ɷɥɟɦɟɧɬɬɟɪɿ ɦɟɧ ɜɚɝɨɧ, ɤɟɦɟ ɠɚɫɚɭɞɚ 
ԕɨɥɞɚɧɵɥɚɞɵ.  Ɇɚɲɢɧɚ ɠɚɫɚɭ ɛɨɥɚɬɵɧɚɧ ɧɟɝɿɡɿɧɟɧ ԥɪ ɬԛɪɥɿ ɦɚɲɢɧɚ 
ɛԧɥɲɟɤɬɟɪɿ ɠɚɫɚɥɚɞɵ. Ɉɥ ԛɲɿɧ ɬɟɪɦɢɹɥɵԕ ԧңɞɟɭ ɦɟɧ ɯɢɦɢɹɥɵԕ-ɬɟɪɦɢɹɥɵԕ 
ԧңɞɟɭɞɟɧ ԧɬɟɞɿ.Ⱥɫɩɚɩɬɵԕ ɛɨɥɚɬ ԥɪ ɬԛɪɥɿ ɤɟɫɭ, ԧɥɲɟɭ, ɲɬɚɦɩ ɚɫɩɚɩɬɚɪɵɧ 
ɠɚɫɚɭԑɚ ɩɚɣɞɚɥɚɧɵɥɚɞɵ.Ⱥɣɵɪɵԕɲɚ-ɮɢɡɢɤɚɥɵԕ ԕɚɫɢɟɬɬɟɪɿ ɛɚɪ ɛɨɥɚɬ ɤԥɛɿɧɟɫɟ 
ɷɥɟɤɬɪ ɬɟɯɧɢɤɚɫɵ, ɯɢɦɢɹ, ԥɫɤɟɪɢ ɬɟɯɧɢɤɚɥɚɪɵɧ ɠɚɫɚɭɞɚ ɩɚɣɞɚɥɚɧɵɥɚɞɵ. 

Ʉɨɪɪɨɡɢɹɥɵԕ ɨɪɬɚɞɚ ɛԛɥɿɦɛɟɣɬɿɧ ɦɟɬɚɥɞɵԕ ɦɚɬɟɪɢɚɥɞɚɪ ɤɨɪɪɨɡɢɹԑɚ 
ɬԧɡɿɦɞɿ ɡɚɬɬɚɪԑɚ ɠɚɬɚɞɵ. 

Ʉɨɪɪɨɡɢɹԑɚ ɬԧɡɿɦɞɿ ɛɨɥɚɬɬɚɪ 2 ɤɥɚɫԕɚ ɛԧɥɿɧɟɞɿ:  
ɚ) ɯɪɨɦɞɵ, ɨɥ ɚɭɚɞɚ ɫɭɵԑɚɧ ɫɨң ԕԝɪɵɥɵɦɵ ɮɟɪɪɢɬɬɿ, ɦɚɪɬɟɧɫɢɬɬɿ, 

ɦɚɪɬɟɧɫɢɬɬɿ-ɮɟɪɪɢɬɬɿ; 
ɛ) ɯɪɨɦɧɢɤɟɥɶɞɿ, ɚɭɫɬɟɧɢɬ-ɮɟɪɪɢɬɬɿ ɠԥɧɟ ɚɭɫɬɟɧɢɬ-ɦɚɪɬɟɧɫɢɬɬɿ. 
ɏɪɨɦɞɵ ɛɨɥɚɬɬɚɪɞɵң ԕԝɪɵɥɵɦɵ ɦɟɧ ԕɚɫɢɟɬɬɟɪɿ ɯɪɨɦ ɦɟɧ ɤԧɦɿɪɬɟɝɿɝɟ 

ɛɚɣɥɚɧɵɫɬɵ. Ԕԝɪɚɦɵɧɞɚԑɵ 12% ɯɪɨɦɵ ɛɚɪ ɛɨɥɚɬ ɚɭɚɞɚ, ɫɭɞɚ, ɬɟңɿɡ ɫɭɵɧɞɚ, 
ɬԝɡɞɚ, ԕɵɲԕɵɥɞɚ, ɫɿɥɬɿ ɦɟɧ ɤɨɪɪɨɡɢɹɞɚ ɬԧɡɿɦɞɿ ɛɨɥɵɩ ɤɟɥɟɞɿ. ɗɜɬɟɤɬɨɢɞԕɚ 
ɞɟɣɿɧɝɿ ɛɨɥɚɬɬɚɪ 12*13 ɠԥɧɟ 20*13 ɤԛɣɝɟɧ ɤԛɣɿɧɞɟ ɯɪɨɦɞɵ ɮɟɪɪɢɬ ɩɟɧ 
ɩɟɪɥɢɬɬɟɧ ɬԝɪɚɞɵ, 30*13 ɛɨɥɚɬ - ɷɜɬɟɤɬɨɢɞɬɵ ɩɟɪɥɢɬ ԕԝɪɵɥɵɦɵɦɟɧ, 40X13 - 

ɷɜɬɟɤɬɨɢɞɬɚɧ ɤɟɣɿɧ ԕԝɪɵɥɵɦɵ ɩɟɪɥɢɬ + ɥɟɝɿɪɥɟɧɝɟɧ ɰɟɦɟɧɬɢɬ + ɯɪɨɦ 
ɤɚɪɛɢɞɿɧɟɧ ɬԝɪɚɞɵ. ɇɨɪɦɚɥɞɚɭ ɛɨɥɚɬɬɚɪɵ 20X13, 30X13, 40X13 ɦɚɪɬɟɧɫɢɬɬɿ 
ɤɥɚɫԕɚ ɠɚɬɚɞɵ, ɚɥ 12X13 — ɠɚɪɬɵɥɚɣ ɮɟɪɪɢɬɬɿ. 

ɏɪɨɦɞɵ ɛɨɥɚɬɬɚɪ ɠɨԑɚɪɵ ɤɨɪɪɨɡɢɹԑɚ ɬԧɡɿɦɞɿ ɛɨɥɚɞɵ. ɗɤɫɩɥɭɚɬɚɰɢɹɥɵԕ 
ɫɢɩɚɬɬɚɦɚɫɵɧ ɠɨԑɚɪɵɥɚɬɭ ԛɲɿɧ ɛɨɥɚɬɬɵң ԕԝɪɚɦɵɧɚ ɜɚɧɚɞɢɣ, ɜɨɥɶɮɪɚɦ, 
ɦɨɥɢɛɞɟɧ, ɧɢɨɛɢɣ, ɬɢɬɚɧ ԕɨɫɚɞɵ, ɛԝɥ ɪɟɤɪɢɫɬɚɥɢɡɚɰɢɹ ɬɟɦɩɟɪɚɬɭɪɚɫɵɧ 
ɠɨԑɚɪɵɥɚɬɚɞɵ. Ȼԝɥ ɷɥɟɦɟɧɬɬɟɪ ɤɚɪɛɢɞ ԕԝɪԑɚɧɞɚ ɛɨɥɚɬɬɚɪɞɵң ɵɫɬɵԕԕɚ 
ɬԧɡɿɦɞɿɥɿɝɿɧ ɠɨԑɚɪɵɥɚɬɚɞɵ. Ɉɧɵ ɛɨɪɦɟɧ, ɰɢɪɤɨɧɢɣɦɟɧ, ɰɟɪɢɣɦɟɧ ɠԥɧɟ 
ɚɡɨɬɬɚɥԑɚɧ ɛɨɥɚɬɬɚɪɦɟɧ ԕɨɫɵɩ, ԕɨɫɵɦɲɚ ɵɫɬɵԕԕɚ ɬԧɡɿɦɞɿɥɿɝɿɧ ɠɨԑɚɪɵɥɚɬɚɞɵ. 

ɀɨԑɚɪɵ ɯɪɨɦɞɵ 15X11ɆɎ, 1ɏɄȼɇɆɎ ԥɛɞɟɧ ɵɫɬɵԕԕɚ ɬԧɡɿɦɞɿɥɿɝɿɧ 
ɠɨԑɚɪɵɥɚɬɭ ԛɲɿɧ ɨɥɚɪɞɵ ɦɚɣɞɵң ɿɲɿɧɞɟ 1000...1060°ɋ ɲɵɧɵԕɬɵɪɚɞɵ ɠԥɧɟ 
700...740°ɋ  ɠԝɦɫɚɪɬɚɞɵ. ɀԝɦɫɚɪɬԕɚɧɧɚɧ ɤɟɣɿɧ ɨɥɚɪɞɵң ԕԝɪɵɥɵɦɵ ɫɨɪɛɢɬ ɧɟ 
ɛɨɥɦɚɫɚ ɬɪɨɨɫɬɢɬ ɬԛɪɿɧɞɟ ɛɨɥɚɞɵ. 

ɉɟɪɥɢɬɬɿ, ɦɚɪɬɟɧɫɢɬɬɿ, ɮɟɪɪɢɬɬɿ ɠԥɧɟ ɦɚɪɬɟɧɫɢɬɬɿ-ɮɟɪɪɢɬɬɿ ɛɨɥɚɬɬɚɪɦɟɧ 
ɫɚɥɵɫɬɵɪԑɚɧɞɚ ɟң ɠɨԑɚɪɵ ɨɬԕɚ ɬԧɡɿɦɞɿ ɛɨɥɚɬɬɚɪ – ɨɥ ɚɭɫɬɟɧɢɬɬɿ ɛɨɥɵɩ 
ɫɚɧɚɥɚɞɵ. Ɉɥɚɪɞɵң ԕԝɪɚɦɵɧɞɚ ɯɪɨɦ ɤԧɩ ɛɨɥɚɞɵ ɠԥɧɟ ɦɨɥɢɛɞɟɧɦɟɧ, 
ɜɨɥɶɮɪɚɦɦɟɧ, ɜɚɧɚɞɢɣɦɟɧ, ɧɢɨɛɢɣɦɟɧ ɠԥɧɟ ɛɨɪɦɟɧ ɥɟɝɿɪɥɟɣɞɿ. Ⱥɭɫɬɟɧɢɬɬɿ 
ɛɨɥɚɬɬɚɪ ɩɥɚɫɬɢɤɚɥɵ ɛɨɥɚɞɵ, ɠɚԕɫɵ ɩɿɫɟɞɿ, ɛɿɪɚԕ ɬɚ ɤɟɫɭ ɚɪԕɵɥɵ ԧңɞɟɭ ɠɚɦɚɧ. 
ɀɨԑɚɪɵ ɵɫɬɵԕԕɚ ɬԧɡɿɦɞɿɥɿɝɿɧ ɠɟɬɤɿɡɭ ԛɲɿɧ ɨɥɚɪɞɵ ɬɟɪɦɨԧңɞɟɭ ɚɪԕɵɥɵ 
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ԧɬɤɿɡɟɞɿ, ɹԑɧɢ ɨɥɚɪɞɵ ɲɵɧɵԕɬɵɪɚɞɵ 1050...1200°ɋ-ɞɚ ɫɭɞɚ, ɦɚɣɞɵң ɿɲɿɧɞɟ, 
ɚɭɚɞɚ; ɤɚɪɬɚɸɵ 600...800°ɋ ɬɟɦɩɟɪɚɬɭɪɚɞɚ ɲɵɧɵԕɬɵɪɚɞɵ [1]. 

 

 

1.2 ɏɪɨɦɦɟɧ ɥɟɝіɪɥɟɧɝɟɧ ɛɨɥɚɬɬыԙ ɟɪɟɤшɟ ԕɚɫɢɟɬɬɟɪі  
 

 ȿɪɟɤɲɟ ɮɢɡɢɤɚɥɵԕ ɠԥɧɟ ɦɟɯɚɧɢɤɚɥɵԕ ԕɚɫɢɟɬɬɟɪɿ ɛɚɪ ɥɟɝɿɪɥɟɧɝɟɧ 
ɛɨɥɚɬɬɚɪɞɵ ɛɟɫ ɤɥɚɫԕɚ ɛԧɥɭɝɟ ɛɨɥɚɞɵ [2]:  

- ɬɨɬɬɚɧɛɚɣɬɵɧ,  
- ԕɵɡɭԑɚ ɬԧɡɿɦɞɿ (ɬɨɬɵԕԕɚ ɬԧɡɿɦɞɿ) ɠԥɧɟ ԕɵɡɭԑɚ ɛɟɪɿɤɬɿɤɬɿ;  
- ɬɨɡɭԑɚ ɬԧɡɿɦɞɿ;  
- ɦɚɝɧɢɬɬɿ;  
- ɟɪɟɤɲɟ ɠɵɥɭɥɵԕɬɵ ԕɚɫɢɟɬɬɟɪɿɦɟɧ. 
Ɍɨɬɬɚɧɛɚɣɬɵɧ ɛɨɥɚɬ ԥɪ ɬԛɪɥɿ ɚɝɪɟɫɫɢɹɥɵԕ ɨɪɬɚɥɚɪɞɚ ɤɨɪɪɨɡɢɹԑɚ ԕɚɪɫɵ 

ɠɨԑɚɪɵ ɤɟɞɟɪɝɿɫɿɦɟɧ ɟɪɟɤɲɟɥɟɧɟɞɿ. Ʉԧɛɿɪɟɤ ɤɟң ɬɚɪɚԑɚɧɵ 0,1-0,45%ɋ ɩɟɧ 12-

14 % ɋr ɛɨɥɚɬɵɧ ɬɨɬɬɚɧɛɚɣɬɵɧ ɛɨɥɚɬɬɚɪ ɛɨɥɵɩ ɫɚɧɚɥɚɞɵ. ɏɪɨɦ ɛɨɥɚɬɬɵң 
ɛɟɬɿɧɞɟ ɛԝɣɵɦɞɵ ɚɝɪɟɫɫɢɹɥɵԕ ɨɪɬɚɞɚ ɛԝɡɵɥɭɞɚɧ ɫɟɧɿɦɞɿ ԕɨɪԑɚɣɬɵɧ ɠԝԕɚ ɠԥɧɟ 
ɬɵԑɵɡ ɯɪɨɦ ɬɨɬɵԑɵɧɵң ԕɚɛɵɪɲɵԑɵɧ ɬԛɡɟɣɞɿ. ɋɨɥ ɫɢɹԕɬɵ, ɚɭɫɬɟɧɢɬ ɤɥɚɫɵɧɵң 
ɯɪɨɦɧɢɤɟɥɶɞɿ ɛɨɥɚɬɬɚɪɵ (0,12-0,14 % ɋ, 17-29 % ɋr ɦɟɧ 8-11% Nɿ) ɤɨɪɪɨɡɢɹԑɚ 
ɠɨԑɚɪԑɵ ɛɟɪɿɤɬɿɝɿɦɟɧ ɠɚɫɚɥɚɞɵ. 

Ԕɵɡɭԑɚ ɬԧɡɿɦɞɿ (ɬɨɬɵԕԕɚ ɬԧɡɿɦɞɿ) ɛɨɥɚɬɬɚɪ - ɛԝɥ ԕɨɪɵɬɩɚɥɚɪ 550 
0ɋ 

ɬɟɦɩɟɪɚɬɭɪɚɞɚɧ ɠɨԑɚɪɵ ɝɚɡɞɵ ɨɪɬɚɧɵң ԥɫɟɪɿɧɞɟ ԝɡɚԕ ɭɚԕɵɬ ɛɨɥɫɚ ɞɚ ɛɟɬɿɧɟɧ 
ɛԝɡɵɥɦɚɣɞɵ. 

Ԕɵɡɭԑɚ ɬԧɡɿɦɞɿ ԕɨɪɵɬɩɚɥɚɪ ɦɟɧ ɛɨɥɚɬɬɚɪ ɠɨԑɚɪɵ ɬɟɦɩɟɪɚɬɭɪɚɥɚɪɞɚ 
ɠԝɦɵɫ ɿɫɬɟɣɬɿɧ, ɛɿɪɚԕ ԛɥɤɟɧ ɠԛɤɬɟɦɟɥɟɪ ɬԛɫɩɟɣɬɿɧ ɛԧɥɲɟɤɬɟɪɞɿ ɠɚɫɚɭ ԛɲɿɧ 
ԕɨɥɞɚɧɵɥɚɞɵ. Ʉɟɣɛɿɪ ɠɚԑɞɚɣɥɚɪɞɚ ɦԝɧɞɚɣ ɛɨɥɚɬɬɚɪ ɩɟɲɬɟɪɞɿң ԕɵɡɞɵɪɚɬɵɧ 
ɷɥɟɦɟɧɬɬɟɪɿ ԛɲɿɧ ɩɚɣɞɚɥɚɧɵɥɚɞɵ. 

Ԕɵɡɭԑɚ ɛɟɪɿɤɬɿɤ ɛɨɥɚɬɬɚɪ ɦɟɧ ԕɨɪɵɬɩɚɥɚɪ ɬɨɬɵԕԕɚ ɬԧɡɿɦɞɿɥɿɝɿɦɟɧ ԕɨɫɚ 
ɠɨԑɚɪԑɵ ɬɟɦɩɟɪɚɬɭɪɚɥɚɪɞɚ ɦɟɯɚɧɢɤɚɥɵԕ ԕɚɫɢɟɬɬɟɪɿɧ ɞɟ ɫɚԕɬɚɣ ɛɿɥɭ ɤɟɪɟɤ. 

Ԕɵɡɭԑɚ ɛɟɪɿɤɬɿɤ ԕɨɪɵɬɩɚɥɚɪɞɵң ԕԝɪɚɦɵɧɚ ɯɪɨɦ, ɚɥɸɦɢɧɢɣ ɠԥɧɟ 
ɤɪɟɦɧɢɣ ԕɨɫɚɞɵ, ɨɥɚɪ ɠɨԑɚɪԑɵ ɬɟɦɩɟɪɚɬɭɪɚɥɚɪɞɚ ɬɨɬɵԕɬɚɧɞɵɪɭɲɵ ɝɚɡɞɚɪɞɵң 
ԥɫɟɪɿɧɟ ɛɨɥɚɬɬɵң ԕɚɪɫɵɥɚɫɭɵɧ ɠɨԑɚɪɥɚɬɚɞɵ. Ȼԝɥ ɷɥɟɦɟɧɬɬɟɪɞɿң ԥɫɟɪɿ ɧɟɝɿɡɝɿ 
ɦɟɬɚɥɞɵ ɬɨɬɵԕɬɚɧɭɞɚɧ ԕɨɪԑɚɣɬɵɧ, ɛɨɥɚɬ ɩɟɧ ԕɨɪɵɬɩɚɥɚɪɞɵң ɛɟɬɿɧɞɟ ɩɚɣɞɚ 
ɛɨɥɚɬɵɧ ɠԝԕɚ, ɬɵԑɵɡ ԕɚɛɵɪɲɵԕɬɚɪԑɚ ɧɟɝɿɡɞɟɥɝɟɧ. 

ɏɪɨɦɞɵ ɛɨɥɚɬ (12-14 % ɋr) 700-800 
0ɋ ɞɟɣɿɧ ɠɟɬɤɿɥɿɤɬɿ ɬɨɬɵԕԕɚ 

ɬԧɡɿɦɞɿɥɿɝɿɦɟɧ ɚɣԕɵɧɞɚɥɚɞɵ. Ȼɨɥɚɬɬɚԑɵ ɯɪɨɦ 15-17 % ɛɨɥԑɚɧɞɚ ɬɨɬɵԕԕɚ 
ɬԧɡɿɦɞɿɥɿɝɿ 850-1000 

0ɋ ɞɟɣɿɧ, ɚɥ 30 % ɋr ɛɨɥɫɚ 11000ɋ ɞɟɣɿɧ ɫɚԕɬɚɥɚɞɵ. 
Ʉԧɩ ɦԧɥɲɟɪɞɟ ɤɪɟɦɧɢɣ, ɯɪɨɦ, ɧɢɤɟɥɶ ɛɨɥɚɬɵɧ ɤԛɪɞɟɥɿ ɥɟɝɿɪɥɟɧɝɟɧ 

ɛɨɥɚɬɬɚɪ (ɏ6ɋɘ, 4ɏ9ɋ2, 1ɏ12ɋɘ, ɏ18ɇ25ɋɘ), 800-ɞɟɧ 1100 
0ɋ ɞɟɣɿɧ 

ԕɵɡɞɵɪԑɚɧɞɚ ɠɨԑɚɪԑɵ ɬɨɬɵԕԕɚ ɬԧɡɿɦɞɿɥɿɝɿɧ ɠɨԑɚɥɬɩɚɣɞɵ. 
ɀɨԑɚɪԑɵ ɬɟɦɩɟɪɚɬɭɪɚɥɚɪ ɦɟɧ ԕɵɫɵɦɧɵң ԥɫɟɪɿɧɟ ɬɚɩ ɛɨɥɚɬɵɧ 

ɛԧɥɲɟɤɬɟɪɞɿ ɠɚɫɚɭ ԛɲɿɧ ԥɞɟɬɬɟ ɏ25ɇ20ɋ2 ɬɚңɛɚɥɵ ɯɪɨɦɧɢɤɟɥɶɤɪɟɦɧɢɣɥɿ 
ɛɨɥɚɬ ԕɨɥɞɚɧɵɥɚɞɵ. Ȼɭɦɟɧ ɧɟ ɝɚɡɛɟɧ ɠԝɦɵɫ ɿɫɬɟɣɬɿɧ ɬɭɪɛɢɧɚɥɚɪɞɵң 



13 

 

ɛԧɥɲɟɤɬɟɪɿ ɦɟɧ ɤɥɚɩɚɧɞɚɪ 4ɏ14ɇ14Ȼ2Ɇ ɬɚңɛɚɫɵ ɬɵɦ ɤԛɪɞɟɥɿ ɛɨɥɚɬɬɚɧ 
ɠɚɫɚɥɚɞɵ. 

Ɍɨɡɭԑɚ ɬԧɡɿɦɞɿ ɛɨɥɚɬɬɚɪ ɬɨɛɵɧɚɧ ɦɚɪɝɚɧɟɰɬɿ ɛɨɥɚɬɬɵ (0,9-1 % ɋ ɩɟɧ 12-

14 % ɦԧɥɲɟɪɿɧɞɟ Ɇn) ɟɫɤɟ ɚɥɚɦɵɡ, ɚɥ 1000-1050 
0ɋ ԕɵɡɞɵɪɵɥɵɩ ɫɭɞɚ 

ɲɵɧɵԕԕɚɧ ɫɨң ɬɚɡɚ ɚɭɫɬɟɧɢɬɬɿɤ ԕԝɪɵɥɵɦɞɵ ɛɨɥɚɞɵ. Ȼԝɥ ɛɨɥɚɬ ԛɥɤɟɧ 
ɬԝɬԕɵɪɥɵԑɵɦɟɧ ԕɚɬɚɪ ɬɨɡɭԑɚ ԕɚɪɫɵ ɠɨԑɚɪɵ ԕɚɪɫɵɥɚɫɚɬɵɧ ɛԧɥɲɟɤɬɟɪ 
(ɠɟɪԕɚɡɚɬɵɧ ɦɚɲɢɧɚɥɚɪɞɵң, ɷɤɫɤɚɜɚɬɨɪɥɚɪɞɵң ɨɠɚɭɥɚɪɵ ɦɟɧ ɤԛɧԕɚԑɚɪɥɚɪɵɧ, 
ɞɪɚɝɚɥɚɪɞɵ, ԝɧɬɚԕɬɚɭɲɵ ɠɚԕɬɚɪ, ɬɟɦɿɪ ɠɨɥɞɚɪɞɚԑɵ ɫɬɪɟɥɤɚɥɚɪ ɦɟɧ 
ɤɪɟɫɬɨɜɢɧɚɥɚɪ) ɠɚɫɚɭ ԛɲɿɧ ԕɨɥɞɚɧɵɥɚɞɵ. 

Ɇɚɝɧɢɬɬɿ ɛɨɥɚɬɬɚɪ ɠԝɦɫɚԕ ɦɚɝɧɢɬɬɿ ɠԥɧɟ ԕɚɬɬɵ ɦɚɝɧɢɬɬɿ ɛɨɥɵɩ ɛԧɥɿɧɟɞɿ. 
ɀԝɦɫɚԕ ɦɚɝɧɢɬɬɿ ɛɨɥɚɬɬɚɪ ԧɡɟɤɲɟɥɟɪɞɿ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɥɚɪɞɵ, 
ɝɟɧɟɪɚɬɨɪɥɚɪɞɵ, ɷɥɟɤɬɪɥɿ ɦɨɬɨɪɥɚɪɞɵ ɠԥɧɟ ɷɥɟɤɬɪɥɿ ɦɚɝɧɢɬɬɟɪɞɿ 
(ɞɢɧɚɦɢɤɚɥɵԕ ɩɟɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪɥɵԕ ɛɨɥɚɬɬɚɪ) ɠɚɫɚɭ ԛɲɿɧ ɩɚɣɞɚɥɚɧɵɥɚɞɵ. 
Ȼԝɥ ɛɨɥɚɬɬɚɪ ɠɨԑɚɪɵ ɦɚɝɧɢɬɬɿɤ ԧɬɤɿɡɝɿɲɬɿɝɿɦɟɧ, ɝɢɫɬɟɪɟɡɢɫ ɩɟɧ ԕԝɣɵɧ 
ɬɨԕɬɚɪԑɚ ɲɚɦɚɥɵ ɠɨԑɚɥɬɭɵɦɟɧ ɛɟɥɝɿɥɿ ɛɨɥɚɞɵ. 

Ɇɚɝɧɢɬɬɿ ԕɚɬɬɵ ɛɨɥɚɬɬɚɪ ɛɿɪԕɚɬɚɪ ԧɥɲɟɭɿɲ ɚɩɩɚɪɚɬɬɚɪԑɚ, 
ɪɚɞɢɨɚɩɩɚɪɚɬɭɪɚԑɚ ԕɨɣɵɥɚɬɵɧ ɬԝɪɚԕɬɵ ɦɚɝɧɢɬɬɟɪɞɿ ɠɚɫɚɭ ԛɲɿɧ ԕɚɠɟɬ. Ȼԝɥ 
ɛɨɥɚɬɬɚɪ ɠɨԑɚɪԑɵ ɤɨɷɪɰɢɬɢɜɬɿɤ ɤԛɲɿɦɟɧ ɠԥɧɟ ԕɚɥɞɵԕ ɢɧɞɭɤɰɢɹɫɵɦɟɧ ɛɟɥɝɿɥɿ 
ɛɨɥɚɞɵ. Ɍԝɪɚԕɬɵ ɦɚɝɧɢɬɬɟɪɞɿ ɋɨ, W, ɋr, ȼɿ, ɋu ɠԥɧɟ Ⱥl ɥɟɝɿɪɥɟɧɝɟɧ ɤԛɪɞɟɥɿ 
ɛɨɥɚɬɬɚɪɞɚɧ ɠɚɫɚɣɞɵ. 

Ɇɚɝɧɢɬɬɿ ԕɚɬɬɵ ɛɨɥɚɬɬɚɪɞɚԑɵ ɠɨԑɚɪɵ ɦɚɝɧɢɬɬɿɤ ԕɚɫɢɟɬɬɟɪɿ ɠԥɧɟ 
ɨɥɚɪɞɵң ɬԝɪɚԕɬɵɥɵԑɵ ɬɟɤ ɥɟɝɿɪɥɟɭɲɿ ɷɥɟɦɟɧɬɬɟɪɞɿң ɛɟɥɝɿɥɿ ɫɚɧɵɧ ԕɨɫɭ 
ɠɨɥɵɦɟɧ ɟɦɟɫ, ɫɨɥ ɫɢɹԕɬɵ ɬɟɪɦɢɹɥɵԕ ԧңɞɟɭɞɿң ɚɪɧɚɣɵ ɬԥɪɬɿɩɬɟɪɿɧ ɫɚԕɬɚɭɦɟɧ 
ɠɟɬɿɥɞɿɪɿɥɟɞɿ. 

Ⱥɥԑɚɲԕɵɞɚ 1100-1250 
0ɋ ɬɟɦɩɟɪɚɬɭɪɚɞɚ ɬԝɪɚԕɬɚɧɞɵɪɭ ɠԛɪɝɿɡɿɥɟɞɿ, ɫɨɧɚɧ 

ɫɨң 830-850
0ɋ ɬɟɦɩɟɪɚɬɭɪɚɥɚɪԑɚ ɞɟɣɿɧ ɲɵɧɵԑɭԑɚ ԕɵɡɞɵɪɵɩ, ɦɚɣɞɚ ɫɭɵɬɚɞɵ, 

ɟң ɚɹԑɵɧɞɚ 1000ɋ ɠԝɦɫɚɪɬɚɞɵ (ɚɭɚɞɚ ɫɭɵɬɵɩ). 
ɇɢɤɟɥɶɞɿң ɤԧɩ ɦԧɥɲɟɪɿ (35-44 %), ɚɥ ɤԧɦɿɪɬɟɤɬɿң ɚɡ ɦԧɥɲɟɪɿ (0,35 % 

ɞɟɣɿɧ) ɛɨɥɚɬɵɧ ɛɨɥɚɬɬɚɪ ɚɭɫɬɟɧɢɬɬɿɤ ԕԝɪɵɥɵɦԑɚ ɢɟ ɛɨɥɵɩ, ԕɵɡɞɵɪԑɚɧɞɚ 
ɨɥɚɪɞɵң ɠɵɥɭɥɵԕ ɤɟңɟɸ ɤɨɷɮɮɢɰɢɟɧɬɿ ɬԧɦɟɧ ɛɨɥɚɞɵ. 

ȿɪɟɤɲɟ ɠɵɥɭɥɵԕ ԕɚɫɢɟɬɬɟɪɿɦɟɧ ɛɟɥɝɿɥɿ ɛɨɥɚɬɬɚɪɞɵң ԛɲ ɬɚңɛɚɥɵ: ɢɧɜɚɪ 
(36 % Nɿ) ɧɟɦɟɫɟ ɫɭɩɟɪɢɧɜɚɪ (31 % Nɿ ɦɟɧ 50 % ɋɨ), ɩɥɚɬɢɧɢɬ (42 % Nɿ) ɠԥɧɟ 
ɷɥɢɧɜɚɪ (ɏ8ɇ36) ɛɨɥɚɞɵ. ɂɧɜɚɪɞɵң ɫɵɡɵԕɬɵԕ ԝɥԑɚɸ ɤɨɷɮɮɢɰɢɟɧɬɿ - 50-ɞɟɧ 
+100 

0ɋ-ԕɚ ɞɟɣɿɧ (0) ɧԧɥɝɟ ɠɚԕɵɧ. Ⱦɟɝɟɧɦɟɧ 1000ɋ ɠɨԑɚɪɵ ɬɟɦɩɟɪɚɬɭɪɚɞɚ ɛԝɥ 
ɤɨɷɮɮɢɰɢɟɧɬ ɠɨԑɚɪɥɚɣɞɵ ɠԥɧɟ 275 

0ɋ-ɞɚ ԕɚɪɚɩɚɣɵɦ ɛɨɥɚɬɬɚɪɞɵң ɫɵɡɵԕɬɵԕ 
ԝɥԑɚɸ ɤɨɷɮɮɢɰɢɟɧɬɿɧɟɧ ɤԧɩ ɛɨɥɚɞɵ. ɂɧɜɚɪ ɞԥɥ ɩɪɢɛɨɪ ɠɚɫɚɭɞɚ (ɝɟɨɞɟɡɢɹɥɵԕ 
ɠԥɧɟ ɨɩɬɢɤɚɥɵԕ ɩɪɢɛɨɪɥɚɪ) ԕɨɥɞɚɧɵɥɚɞɵ. 

ɉɥɚɬɢɧɢɬɬɿң ɫɵɡɵԕɬɵԕ ɤɟңɟɸ ɤɨɷɮɮɢɰɢɟɧɬɿ, ɲɵɧɵɧɵң ɫɵɡɵԕɬɵԕ ɤɟңɟɸ 
ɤɨɷɮɮɢɰɢɟɧɬɿɧɟ ɠɚԕɵɧ ɛɨɥɚɞɵ, ɨԑɚɧ ɠɚԕɫɵ ɩɿɫɿɪɿɥɟɞɿ (ԕɵɦɛɚɬ ɩɥɚɬɢɧɢɬɬɵ 
ɚɭɵɫɬɵɪɚɞɵ) [3]. 

ɗɥɢɧɜɚɪ -50-ɞɟɧ +100 
0ɋ ɬɟɦɩɟɪɚɬɭɪɚ ɚɪɚɥɵԑɵɧɞɚ ɦԛɥɞɟɦ ԧɡɝɟɪɦɟɣɬɿɧ 

ɬԝɪɚԕɬɵ ɫɟɪɩɿɦɞɿɥɿɤ ɦɨɞɭɥɿɦɟɧ ɟɪɟɤɲɟɥɟɧɟɞɿ. ɗɥɢɧɜɚɪɞɚɧ ɫɚԑɚɬɬɚɪɞɵң 
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ɫɟɪɿɩɩɟɫɿɧ, ɤɚɦɟɪɬɨɧɞɵ ɠԥɧɟ ɤԧɩɬɟɝɟɧ ɮɢɡɢɤɚɥɵԕ ɚɫɩɚɩɬɚɪɞɵң ɛԧɥɲɟɤɬɟɪɿɧ 
ɠɚɫɚɣɞɵ. 

 

  

1.3 ɏɪɨɦɦɟɧ ɥɟɝіɪɥɟɧɝɟɧ ɛɨɥɚɬɬы ɚɥɭ ɩɪɨɰɟɫі 
 

 Ɍɨɬɵԕɬɵɪԑɵɲ ɤɟɡɟңɫɿɡ ɛɿɪ ɲɥɚɤ ɚɫɬɵɧɞɚ ԕɨɪɵɬɭ ɬɟɯɧɨɥɨɝɢɹɫɵɧ 
ɛɨɥɚɬɬɚɪɞɵң ɠɟңɿɥɞɟɬɿɥɝɟɧ ɫɨɪɬɚɦɟɧɬɬɟɪɿɧ («ɦɚɪɬɟɧɞɿɤ») ԕɨɪɵɬɭ ԛɲɿɧ 
ԕɨɥɞɚɧɚɞɵ. Ԥɞɟɬɬɟ ɛԝɥ ɯɪɨɦɦɟɧ, ɤɪɟɦɧɢɣɦɟɧ, ɦɚɪɝɚɧɟɰɩɟɧ, ɧɢɤɟɥɶɦɟɧ 
ɥɟɝɿɪɥɟɧɝɟɧ ɤԧɦɿɪɬɟɤɬɿ ɠԥɧɟ ɬԧɦɟɧ ɥɟɝɿɪɥɟɧɝɟɧ ɛɨɥɚɬɬɚɪ. 

Ȼɨɥɚɬɬɚԑɵ ɤԧɦɿɪɬɟɤɬɿң ɬɚɥɚɩԕɚ ɫɚɣ ɦԧɥɲɟɪɿɧɟ ԕɚɪɚɣ ɲɢɯɬɚԑɚ 25-30 % 

ɞɟɣɿɧ ԕԝɣɦɚ ɤɟɫɟɤ ɲɨɣɵɧ ɟɧɝɿɡɟɞɿ. 

Ⱦɟɮɨɫɮɨɪɚɰɢɹɧɵ ɛɚɥԕɵɬɭ ɦɟɧ ԕɚɬɚɪ ɠԛɪɝɿɡɭ ԛɲɿɧ ɫɚɥɵɦԑɚ 2-4 % ԥɤ 
ɠԥɧɟ 1,5 % ɞɟɣɿɧ ɬɟɦɿɪ ɤɟɧɿɧ (ɚɝɥɨɦɟɪɚɬ, ɠԝɦɚɪɬɚɪ) ɛɟɪɟɞɿ. 

Шɢɯɬɚ ɛɚɥԕɵԑɚɧɧɚɧ ɤɟɣɿɧ ɩɟɲɬɟɧ ԧɡ ɛɟɬɿɦɟɧ ɚԑɚɬɵɧ ɲɥɚɤɬɵң ɦɚɤɫɢɦɚɥ 
ɦԧɥɲɟɪɿɧ ɚɥɚɫɬɚɣɞɵ, ɜɚɧɧɚɧɵ  ɬɨԑɵɫɩɚ ɚɪԕɵɥɵ ɩɟɲɬɿң ɠԝɦɵɫɬɵԕ ɤɟңɿɫɬɿɝɿɧɟ 
ɟɧɝɿɡɿɥɟɬɿɧ ɮɭɪɦɚɥɚɪ ɚɪԕɵɥɵ ɨɬɬɟɤɩɟɧ ԛɪɥɟɭɞɿ ɛɚɫɬɚɣɞɵ; ɫɨɧɵɦɟɧ ɤԧɦɿɪɬɟɤɬɿң 
ɬɨɬɵԑɭɵ ɠԥɧɟ ɦɟɬɚɥɞɵң ɞɟɮɨɫɮɨɪɚɰɢɹɫɵ ɠԛɪɟɞɿ. Ɇɟɬɚɥɞɚԑɵ ɮɨɫɮɨɪɞɵң 
ɦԧɥɲɟɪɿ ɤԧɬɟɪɿңɤɿ ɛɨɥԑɚɧɞɚ ԛɪɥɟɭɞɿң ɚɥɞɵɧɞɚ ɩɟɲɤɟ ԥɤ ɠԥɧɟ ɛɚɥԕɵɬԕɵɲ ɲɩɚɬ 
ɬɢɟɣɞɿ. Ԛɪɥɟɭɞɿ ɦɟɬɚɥɞɚԑɵ ɤԧɦɿɪɬɟɤ ɛɟɪɿɥɝɟɧ ɦԧɥɲɟɪɝɟ ɠɟɬɤɟɧɲɟ ɠԛɪɝɿɡɟɞɿ. 
Ԛɪɥɟɭɞɿ ɬɨԕɬɚɬԕɚɧɧɚɧ ɤɟɣɿɧ ɩɟɲɤɟ ɫɢɥɢɤɨɦɚɪɝɚɧɟɰ ɧɟɦɟɫɟ ɮɟɪɪɨɦɚɪɝɚɧɟɰ 
ɠԥɧɟ ԕɚɠɟɬ ɛɨɥԑɚɧ ɠɚԑɞɚɣɞɚ ɛɨɥɚɬɬɚԑɵ ɦɚɪɝɚɧɟɰ ɩɟɧ ɯɪɨɦɧɵң ɛɟɪɿɥɝɟɧ 
ɦԧɥɲɟɪɿɧ ԕɚɦɬɚɦɚɫɵɡ ɟɬɟɬɿɧ ɦԧɥɲɟɪɞɟ ɮɟɪɪɨɯɪɨɦ ɬɢɟɣɞɿ. ɋɨɧɚɧ ɫɨң ɛɨɥɚɬɬɵ 
ɨɠɚɭԑɚ ԕԝɣɵɩ ɚɥɚɞɵ, ɨԑɚɧ ɤɪɟɦɧɢɣɞɿң ɤɟɪɟɤɬɿ ɦԧɥɲɟɪɿɧ ɚɥɭ ԛɲɿɧ ɠԥɧɟ 
ɨɬɬɟɤɫɿɡɞɟɧɞɿɪɭ ԛɲɿɧ ɮɟɪɪɨɫɢɥɢɰɢɣ ɦɟɧ ɚɥɸɦɢɧɢɣ ɟɧɝɿɡɟɞɿ. Ɍɟɦɿɪ 
ɨɤɫɢɞɬɟɪɿɧɿң ɲɥɚɤɬɚɧ ɦɟɬɚɥ-ԑɚ ɤԧɲɭɿɧ ɛɨɥɞɵɪɦɚɫ ԛɲɿɧ ɠԥɧɟ ɤɪɟɦɧɢɣ ɦɟɧ 
ɦɚɪɝɚɧɟɰɬɿң ɲɥɚɤɬɚԑɵ ɬɟɦɿɪ ɨɤɫɢɞɬɟɪɿɦɟɧ ԥɪɟɤɟɬɟɫɭ ɟɫɟɛɿɦɟɧ ɠɚɧɵɩ ɤɟɦɭɿɧ 
ɬԧɦɟɧɞɟɬɭ ԛɲɿɧ, ԕԝɣɵɩ ɚɥɭɞɵ ɦɟɬɚɥɞɵң ɲɥɚɤ ɩɟɧ ɬԛɣɿɫɿɧ ɠɨɸԑɚ ɬɵɪɵɫɵɩ 
ԝɣɵɦɞɚɫɬɵɪɚɞɵ: ɩɟɲɬɿ ɚԑɵɡɵɩ ɚɥɭɞɵң ԝɡɚԕɬɵԑɵɧɵң ɚɥԑɚɲԕɵ ԛɲɬɟɧ ɛɿɪɿɧɞɟ 
ɦɟɬɚɥɥ ɲɥɚɤɫɵɡ ɠԛɪɟɬɿɧɞɟɣ ɟɬɿɩ ɟңɤɟɣɬɟɞɿ. ɇɢɤɟɥɶ ɨɬɬɟɤɤɟ ɬԧɦɟɧ 
ɬɚɪɬɭɲɵɥɵԕԕɚ ɢɟ ɛɨɥԑɚɧɞɵԕɬɚɧ ɛɚɥԕɵɬɭ ɤɟɡɿɧɞɟ ɬɨɬɵԕɩɚɣɞɵ, ɫɨɧɞɵԕɬɚɧ ɨɧɵ 
ɫɚɥɵɦԑɚ ɟɧɝɿɡɭɝɟ ɛɨɥɚɞɵ. 

ɌΫɦɟɧ ɥɟɝіɪɥɟɧɝɟɧ ɤɪɟɦɧɢɣɥі ɛɨɥɚɬɬɚɪɞы қɨɪыɬɭ. ɀɨԑɚɪɵɞɚ 
ɫɭɪɟɬɬɟɥɿɧɝɟɧ ɬɟɯɧɨɥɨɝɢɹ, ɦɚɪɝɚɧɟɰ ɩɟɧ ɯɪɨɦԑɚ ԕɚɪɚԑɚɧɞɚ ɨɬɬɟɤɤɟ 
ɬɚɪɬɭɲɵɥɵԑɵ ɬɵɦ ɠɨԑɚɪɵ ɤɪɟɦɧɢɣɦɟɧ ɥɟɝɿɪɥɟɧɝɟɧ, ɛɨɥɚɬɬɚɪɞɚԑɵ ɤɪɟɦɧɢɣɞɿң 
ɛɟɪɿɥɝɟɧ ɦԧɥɲɟɪɿɧ ɬԝɪɚԕɬɵ ɟɬɿɩ ɚɥɭɞɵ ԕɚɦɬɚɦɚɫɵɡ ɟɬɟ ɚɥɦɚɣɞɵ. Ԛɪɥɟɝɟɧɧɟɧ 
ɤɟɣɿɧɝɿ ɲɥɚɤɬɵң ɬɨɬɵԑɭɵɧɵң ɚɭɵɬԕɭɵɧɵң ԛɥɤɟɧ ɫɚɥɞɚɪɵɧɚɧ ɤɪɟɦɧɢɣɞɿң 
ɠɚɧɵɩ ɤɟɦɭɿ ɤɟң ɲɟɤ ɚɪɚɥɵԑɵɧɞɚ ɚɭɵɬԕɢɞɵ. 

ɋɨɧɞɵԕɬɚɧ ɤɪɟɦɧɢɣɦɟɧ ɥɟɝɢɪɥɟɧɝɟɧ ɛɨɥɚɬɬɚɪɞɵ ԕɨɪɵɬԕɚɧɞɚ 
ɛɚɥԕɵɬɭɞɵң ɲɥɚɤɬɵ ɠɚɪɬɵɥɚɣ ɨɬɬɟɤɫɿɡɞɟɧɞɿɪɭ ɬɟɯɧɨɥɨɝɢɹɫɵɧ ԕɨɥɞɚɧɚɞɵ. 
Ɉɧɵң ɠɨԑɚɪɵɞɚ ɫɭɪɟɬɬɟɥɝɟɧɧɟɧ ɛɚɫɬɵ ɚɣɵɪɦɚɲɵɥɵԑɵ ɦɵɧɚɞɚ. Ԛɪɥɟɭ 
ɚɹԕɬɚɥԑɚɧɧɚɧ ɛɚɫɬɵ ɛɨɥɚɬɬɚԑɵ ɦɚɪɝɚɧɟɰɬɿң ɛɟɥɝɿɥɟɧɝɟɧ ɦԧɥɲɟɪɿɧ ɚɥɭ ԛɲɿɧ, 
ɩɟɲɤɟ ɮɟɪɪɨɦɚɪɝɚɧɟɰ ɠԥɧɟ ɦɟɬɚɥɞɵ ɠɚɪɬɵɥɚɣ ɨɬɬɟɤɫɿɡɞɟɧɞɿɪɭ ԛɲɿɧ ɲɚɦɚɥɵ 
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ɦԧɥɲɟɪɞɟ 65 % ɮɟɪɪɨɫɢɥɢɰɢɣ (1ɬ ɛɨɥɚɬԕɚ 2 ɤɝ ɞɟɣɿɧ) ɟɧɝɿɡɟɞɿ ɠԥɧɟ ɲɥɚɤԕɚ 
ԥɤɬɟɧ, ɛɚɥԕɵɬԕɵɲ ɲɩɚɬɬɚɧ ɠԥɧɟ ɤɨɤɫ ɲɵԑɵɧɵ 1-2 ɤɝ/ɬ ԝɫɚԕ ɤɨɤɫɬɚɧ ɬԝɪɚɬɵɧ 
ɬɨɬɵԕɬɵɪԑɵɲ ɚɪɚɥɚɫɩɚɫɵɧ ɛɟɪɟɞɿ, ɨɥ ɲɥɚɤɬɵң ɬɨɬɵԑɭɲɵɥɵԑɵɧ ɬԧɦɟɧɞɟɬɟɞɿ. 
Ɇɟɬɚɥɞɵ ɚɡ ɭɚԕɵɬ ԝɫɬɚɩ ɬԝɪԑɚɧɧɚɧ ɤɟɣɿɧ ɨɧɵ ɨɠɚɭԑɚ ɚԑɵɡɵɩ ɚɥɚɞɵ, ɛɿɪɠɨɥɚɬɚ 
ɨɬɬɟɤɫɿɡɞɟɧɞɿɪɭ ɠԥɧɟ ɥɟɝɢɪɥɟɭ ԛɲɿɧ ɨԑɚɧ ɮɟɪɪɨɫɢɥɢɰɢɣ ɦɟɧ ɚɥɸɦɢɧɢɣ ɛɟɪɟɞɿ.  

Ȼɿɪ ɲɥɚɤɬɵ ԛɞɟɪɿɫɬɿң ɬɟɯɧɨɥɨɝɢɹɫɵ ɛɚɥԕɵɬɭɞɵң ԝɡɚԕɬɵԑɵɧ, ɷɥɟɤɬɪ ɷɧɟɪ-

ɝɢɹɫɵɧɵң ɲɵԑɵɧɵɧ, ɨɬɬԧɡɿɦɞɿɥɟɪ ɦɟɧ ɲɥɚɤɬԛɡɝɿɲɬɟɪɞɿ ԕɵɫԕɚɪɭԑɚ ɦԛɦɤɿɧɞɿɤ 
ɛɟɪɟɞɿ. 

Ɇɟɬɚɥɞы ɩɟшɬіɤ шɥɚɤɩɟɧ ɚғыɡыɩ ɚɥɭ үɫɬіɧɞɟ Ϋңɞɟɭ ɬɟɯɧɨɥɨɝɢяɫы.  Ȼԝɥ 
ɬɟɯɧɨɥɨɝɢɹ ɨɬɚɧɞɵԕ ԛɥɤɟɧ ɫɚɥɦɚԕɬɵ ɩɟɲɬɟɪɞɟ ɷɥɟɤɬɪɦɟɧ ɛɨɥɚɬ ɛɚɥԕɵɬɚɬɵɧ 
ɰɟɯɬɚɪɞɚ ɨɠɚɭɞɚ ɬɚɡɚɪɬɭ, ɨɬɬɟɤɫɿɡɞɟɧɞɿɪɭ ɠԥɧɟ ɦɟɬɚɥɞɵң ԕԝɪɚɦɵɧ ɛɟɥɝɿɥɟɧɝɟɧ 
ԕԝɪɚɦԑɚ ɠɟɬɤɿɡɭ ԛɞɟɪɿɫɬɟɪɿɧ ԕɚɦɬɚɦɚɫɵɡ ɟɬɟ ɚɥɚɬɵɧɞɚɣ ɩɟɲɬɟɧ ɬɵɫ ԧңɞɟɣɬɿɧ 
ԕɨɧɞɵɪԑɵɥɚɪɞɵң ɠɨԕ ɛɨɥԑɚɧɵɧɞɚ ԕɨɥɞɚɧɵɫ ɬɚɛɚɞɵ. Ȼԝɥ ɬɟɯɧɨɥɨɝɢɹ ԕɵɫԕɚ 
ɬɨɬɵԕɫɵɡɞɚɧɞɵɪɭ ɦɟɪɡɿɦɿɧ (ɫɚɩɚɫɵɧ ԕɵɫԕɚ ɦɟɡɝɿɥɞɟ ɠɟɬɤɿɡɭ) ɠԛɪɝɿɡɭɞɿ 
ԕɚɪɚɫɬɵɪɚɞɵ, ɛԝɥ ɤɟɡɞɟ ɲɥɚɤɬɵ ɨɬɬɟɤɫɿɡɞɟɧɞɿɪɟɞɿ, ɨɥ ɩɟɲɤɟ ɟɧɝɿɡɿɥɟɬɿɧ 
ɥɟɝɿɪɥɟɭɿɲ ԛɫɬɟɦɟɥɟɪɞɿң ɠɚɧɵɩ ɤɟɬɿɩ ɤɟɦɭɿɧ ɬԧɦɟɧɞɟɬɭɝɟ ɠԥɧɟ ɫɨɧɚɧ ɫɨң 
ɦɟɬɚɥɞɵ ɤԛɤɿɪɬɬɟɧ ɩɟɧ ɦɟɬɚɥɥ ɟɦɟɫ ɨɤɫɢɞɬɿ ɟɧɛɟɥɟɪɞɟɧ ɬɚɡɚɪɬɭ ɦɚԕɫɚɬɵɦɟɧ 
ɨɬɬɟɤɫɿɡɞɟɧɝɟɧ ɲɥɚɤɬɵ ɦɟɬɚɥɦɟɧ ɛɿɪɝɟ ɩɟɲɬɟɧ ɨɠɚɭԑɚ ԕɨɬɚɪɭ ɦԛɦɤɿɧɞɿɤ ɛɟɪɟɞɿ 
[3]. 

Шɢɯɬɚɧɵң ɬɢɟɭɿɧ ɟɤɿ ɫɟɛɟɩɩɟɧ ɠԛɪɝɿɡɟɞɿ. ɋɚɥɵɦԑɚ 25-30 % ɞɟɣɿɧ ɲɨɣ-

ɵɧ, ɤɟɣɞɟ ɤɨɤɫ ԕɨɫɵɩ, 2-3 % ԥɤ ɠԥɧɟ 1-1,5 % ɞɟɣɿɧ ɬɟɦɿɪ ɤɟɧɿɧ (ɚɝɥɨɦɟɪɚɬ, 
ɠԝɦɚɪɲɚԕɬɚɪ) ɟɧɝɿɡɟɞɿ. Ȼɚɥԕɵɬɭɞɵң ɫɨңɵɧɞɚ ɠԥɧɟ ɬɨɬɵԕɬɵɪɭ ɦɟɪɡɿɦɿɧɞɟ 
ɬɨԑɵɫɩɚɥɵԕ ɮɭɪɦɚ ɚɪԕɵɥɵ ɛɟɪɿɥɟɬɿɧ ɨɬɬɟɤɩɟɧ ɜɚɧɧɚɧɵ ԛɪɥɟɭɞɿ ɠԛɪɝɿɡɟɞɿ. 
Ȼɨɥɚɬɬɵң ɛɟɥɝɿɥɟɧɝɟɧ ɦɚɪɤɚɫɵɧɚ ɚɪɧɚɥԑɚɧ ɤԧɦɿɪɬɟɤ ɦԧɥɲɟɪɿɧ ɚɥԑɚɧɧɚɧ ɤɟɣɿɧ 
ԛɪɥɟɭɞɿ ɬɨԕɬɚɬɚɞɵ ɞɚ ɬɨɬɵԕɬɵɪԑɵɲ ɤɟɡɟңɿɧɿң ɲɥɚɝɿɧɿң (ɲɥɚɤɬɵң 75-80%) 

ɞɟɣɿɧ ԕɨɬɚɪɵɩ ɚɥɚɞɵ. Ɉɞɚɧ ɤɟɣɿɧ ɦɟɬɚɥԑɚ 0,15 % ɲɚɦɚɫɵɧɞɚ ɤɪɟɦɧɢɣ ɟɧɝɿɡɭ 
ɟɫɟɛɿɦɟɧ ɮɟɪɪɨɫɢɥɢɰɢɣ, ɦɚɪɝɚɧɟɰɬɿң ɦԧɥɲɟɪɿɧ ɛɟɥɝɿɥɟɧɝɟɧɝɟ ɠɟɬɤɿɡɿɩ 
ɮɟɪɪɨɦɚɪɝɚɧɟɰ, ɲɚɦɚɥɵ ɚɥɸɦɢɧɢɣ ɠԥɧɟ, ɟɝɟɪɞɟ ԕɚɠɟɬ ɛɨɥɫɚ, ɮɟɪɪɨɯɪɨɦ 
ɬɢɟɣɞɿ. Ԥɤ, ɛɚɥԕɵɬ-ԕɵɲ ɲɩɚɬ ɠԥɧɟ ɲɚɦɨɬ (ɬɢɿɫɿɧɲɟ, 30; 2-3 ɠԥɧɟ 3-7 ɤɝ/ɬ) 
ԕɨɫɵɥԑɚɧ ɠɚңɚ ɲɚɦɨɬ ɠԛɪɝɿɡɟɞɿ. 20-40 ɦɢɧ ɫɨɡɵɥɚɬɵɧ ɬɨɬɵԕɫɵɡɞɚɧɞɵɪɭ 
ɤɟɡɟңɿɧɿң ɿɲɿɧɞɟ ɲɥɚɤɬɵ ԝɫɚɬɵɥԑɚɧ ɤɨɤɫɩɟɧ (2-3 ɤɝ/ɬ) ɠԥɧɟ ԝɫɚɬɵɥԑɚɧ 75 % 

ɮɟɪɪɨɫɢɥɢɰɢɣɦɟɧ (2 ɤɝ/ɬ ɞɟɣɿɧ) ɠԥɧɟ ɤɟɣɞɟ ԝɧɬɚԕ ɬԥɪɿɡɞɿ ɚɥɸɦɢɧɢɣɦɟɧ 
ɨɬɬɟɤɫɿɡɞɟɧɞɿɪɟɞɿ. Ʉɟɡɟңɿɧɿң ɨɪɬɚɫɵɧɞɚ ɚɥɵɧԑɚɧ ɦɟɬɚɥɥ ɫɵɧɚɦɚɥɚɪɵɧɵң 
ɫɚɪɚɩɬɚɦɚɫɵɧɵң ɧԥɬɢɠɟɥɟɪɿɧɟ ɫԛɣɟɧɟ ɨɬɵɪɵɩ ɩɟɲɤɟ ɮɟɪɪɨԕɨɪɵɬɩɚɥɚɪɵɧɵң 
ɬԛɡɟɬɭɲɿ ԛɫɬɟɦɟɥɟɪɿɧ ɟɧɝɿɡɟɞɿ [4]. 

Ⱥԑɵɡɵɩ ɚɥɚɪɞɚɧ 5-10 ɦɢɧ ɛԝɪɵɧ ɛɚɥԕɵɬԕɵɲ ɲɩɚɬ ԕɨɫɭɦɟɧ (~ 4 ɤɝ/ɬ) 
ɲɥɚɤɬɵ ɫԝɣɵɥɬɚɞɵ, ɲɥɚɤɬɚԑɵ ɋɚF2 ɦԧɥɲɟɪɿ 10-15 % ɛɨɥɚɬɵɧɞɚɣ ɟɬɟɞɿ. ɋɚF 
ɫɨɧɲɚɥɵԕɬɵ ɠɨԑɚɪɵ ɦԧɥɲɟɪɿ ɲɥɚɤɬɵң ɚɡ ɬԝɬԕɵɪɥɵԑɵ ɦɟɧ ɠɨԑɚɪɵ ɬɚɡɚɪɬɭ  

ԕɚɛɿɥɟɬɬɿɥɿɝɿɧ ԕɚɦɬɚɦɚɫɵɡ ɟɬɭ ԛɲɿɧ ԕɚɠɟɬ. Шɥɚɤɬɵ ɲɵԑɚɪɵɩ ɨɥɚɪ ɚɥɞɵɧɞɚ 
ԝɧɬɚԕ ɬԥɪɿɡɞɿ ɚɥɸɦɢɧɢɣɦɟɧ (0,8ɤɝ/ɬ) ԕɨɫɵɦɲɚ ɨɬɬɟɤɫɿɡɞɟɧɞɿɪɟɞɿ, ɚԕɵɪԑɵ 
ɲɥɚɤɬɚ 1% ɬԧɦɟɧ FɟɈ ɠԥɧɟ 2,7-3,4 ɧɟɝɿɡɞɿɤɬɟ ɤɚɥɶɰɢɣ ɨɤɫɢɞɿ 50% ɠɨԑɚɪɵ 
ɛɨɥɭɵ ԕɚɠɟɬ. Ɉɠɚɭԑɚ ԕԝɣɵɩ (ɚԑɵɡɵɩ) ɚɥԑɚɧɞɚ ɚɥɞɵɦɟɧ ɲɥɚɤɬɵ, ɚɥ ɫɨɧɚɧ ɫɨң 
ɦɟɬɚɥɞɵ ԕɨɬɚɪɚɞɵ, ɛԝɥ ɨɥɚɪɞɵң ԕɚɪԕɵɧɞɵ ɚɪɚɥɚɫɭɵɧ, ɞɟɫɭɥɶɮɭɪɚɰɢɹɧɵ ɠԥɧɟ 
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ɦɟɬɚɥɥ ɟɦɟɫ ɟɧɛɟɥɟɪɞɿң ɚɥɚɫɬɚɧɭɵɧ ԕɚɦɬɚɦɚɫɵɡ ɟɬɟɞɿ. Ⱥɥɸɦɢɧɢɣɞɿ ɛɿɪɠɨɥɚɬɚ 
ɨɬɬɟɤɫɿɡɞɟɧɞɿɪɭ ԛɲɿɧ ɨɠɚɭԑɚ ɟɧɝɿɡɟɞɿ. 

Ɍɚɡɚɪɬɭɦɟɧ ɛɚɥқыɬɭ ɠΩɧɟ ɦɟɬɚɥɞы ɩɟшɬɟɧ ɬыɫ 
ɠɟɬіɥɞіɪɭ.  Ɍɟɯɧɨɥɨɝɢɹ ɦɟɬɚɥɞɵ ɨɠɚɭɞɚ ɩɟɲɬɟɧ ɬɵɫ ԧңɞɟɣɬɿɧ 
ԕɨɧɞɵɪԑɵɥɚɪɦɟɧ ɠɚɛɞɵԕɬɚɥԑɚɧ ɰɟɯɬɚɪɞɚ ɠɨԑɚɪɵ ɫɚɩɚɥɵ ɥɟɝɢɪɥɟɧɝɟɧ 
ɛɨɥɚɬɬɚɪɞɵ ԕɨɪɵɬɭ ԛɲɿɧ ԕɨɥɞɚɧɵɥɚɞɵ. 

Ɉɥ ɩɟɲɬɟ ɬɚɥɚɩԕɚ ɫɚɣ ɬɟɦɩɟɪɚɬɭɪɚɫɵ ɦɟɧ ɤԧɦɿɪɬɟɝɿ ɠԥɧɟ ɮɨɫɮɨɪɵ ɛɚɪ 
ɲɚɥɚ ԧɧɿɦ ɚɥɭɞɵ ɠԥɧɟ ɨɫɵ ɲɚɥɚ ԧɧɿɦɞɿ ɨɠɚɭԑɚ ɚԑɵɡɵɩ ɚɥԑɚɧɧɚɧ ɤɟɣɿɧ, ɨɧɵң 
ɿɲɿɧɞɟ ɩɟɲɬɟɧ ɬɵɫ ԧңɞɟɭ ԥɞɿɫɿɦɟɧ ԕɚɠɟɬɬɿ ԕԝɪɚɦɞɚԑɵ ɠԥɧɟ ԕɚɫɢɟɬɬɟɝɿ ɛɨɥɚɬɬɵ 
ɚɥɭɞɵ  ԕɚɪɚɫɬɵɪɚɞɵ. 

ɗɥɟɤɬɪ ɩɟɲɿɧɞɟ ɲɨɣɵɧ ԕɨɫɵɩ ɛɨɥɚɬ ɫɵɧɵԕɬɚɪɵɧ ɛɚɥԕɵɬɚɞɵ, ɫԧɣɬɟɞɿ ɞɟ 
ɞɟɮɨɫɮɨɪɚɰɢɹɧɵ, ɤԧɦɿɪɬɟɤɫɿɡɞɟɧɭɞɿ ɠԥɧɟ ɦɟɬɚɥɞɵ ԕɚɠɟɬɬɿ ɬɟɦɩɟɪɚɬɭɪɚԑɚ 
ɞɟɣɿɧ ԕɵɡɞɵɪɭɞɵ ԕɚɦɬɚɦɚɫɵɡ ɟɬɿɩ, ɜɚɧɧɚɧɵ ԧɬɬɟɤɩɟɧ ԛɪɥɟɩ,ɬɨɬɵԕɬɵɪԑɵɲ 
ɦɟɪɡɿɦɿɧ ɠԛɪɝɿɡɟɞɿ. 

Ȼԝɥ ɨɩɟɪɚɰɢɹɥɚɪɞɵ ɬɚɩ ԧɬɤɟɧ ɟɤɿ ɧԝɫԕɚɞɚԑɵ ԛɥɤɟɧ ɫɚɥɦɚԕɬɵ ɩɟɲɬɟɪɞɟɝɿ 
ɛɚɥԕɵɬɭ ɬɟɯɧɨɥɨɝɢɹɫɵ ɬԥɪɿɡɞɿ ɠԛɪɝɿɡɟɞɿ. 

Ɉɬɬɟɤɩɟɧ ԛɪɥɟɭɞɿ ɚɹԕɬɚԑɚɧɧɚɧ ɤɟɣɿɧ ɨɠɚɭԑɚ ɨԑɚɧ ɩɟɲɬɟɧ ԕԝɪɚɦɵɧɞɚ 
ɩɟɲɬɟɧ ɬɵɫ ԧңɞɟɭ ԛɞɟɪɿɫɿɧɞɟ ɲɥɚɤɬɚɧ ɦɟɬɚɥԑɚ ɤԧɲɟɬɿɧ ɬɟɦɿɪ ɦɟɧ ɮɨɫɮɨɪɞɵң 
ɨɤɫɢɞɬɟɪɿ ɛɚɪ ɬɨɬɵԕɬɵɪԑɵɲ ɲɥɚɤɬɵ ɬԛɫɿɪɦɟɭɝɟ  ɬɵɪɵɫɵɩ ɦɟɬɚɥɞɵ ԕԝɣɵɩ 
ɚɥɚɞɵ. Ɉɠɚɭ ɿɲɿɧɞɟ ɲɥɚɤɬɵԕ ɠɚɛɵɧ ɠɚɫɚɭ ԛɲɿɧ ɨԑɚɧ  ɛɚɥԕɵɬԕɵɲ ɲɩɚɬɩɟɧ 
ɛɿɪɝɟ ԥɤ ɬɢɟɣɞɿ. Ɉɞɚɧ ɤɟɣɿɧ ɦɟɬɚɥɵ ɦɟɧ ɨɠɚɭɞɵ ɩɟɲɬɟɧ ɬɵɫ ԧңɞɟɭ 
ԕɨɧɞɵɪԑɵɫɵɧɚ ɠɟɬɤɿɡɟɞɿ. 

Ɇԝɧɞɚɣ ԕɨɧɞɵɪԑɵɥɚɪ ԥɪ ɬԛɪɥɿ ɰɟɯɬɚɪɞɚ ɩɟɲɬɟɧ  ɬɵɫ ԧңɞɟɭɞɿң ɫɨɥ ɧɟɦɟɫɟ 
ɛɚɫԕɚ ɬԛɪɥɟɪɿɧ ԕɚɦɬɚɦɚɫɵɡ ɟɬɟɞɿ. 

Ȼԝɥ ԕɨɧɞɵɪԑɵɥɚɪɞɚ ɟң ɛɨɥɦɚԑɚɧɞɚ ɨɬɬɟɤɫɿɡɞɟɧɞɿɪɭɞɿ, ɦɟɬɚɥɞɵң ԕԝɪɚɦɵɧ 
ɛɟɪɿɥɝɟɧɝɟ ɞɟɣɿɧ ɠɟɬɤɿɡɭɞɿ (ɥɟɝɿɪɥɟɭ), ɦɟɬɚɥɞɵң ԕԝɪɚɦɵɧ ɨɪɬɚԕɬɚɧɞɵɪɭ ɦɟɧ 
ɬɟɦɩɟɪɚɬɭɪɚɫɵɧ ɬԛɡɟɬɭɞɿ ɠԛɪɝɿɡɟɞɿ [5]. 

ɋɭɦɟɧ ɫɚɥқыɧɞɚɬыɥɚɬыɧ ɠɨғɚɪы қɭɚɬɬы ɩɟшɬɟɪɞɟ ɛɚɥқыɬɭ  

ɀɨԑɚɪɵ ԕɭɚɬɬɵ ɷɥɟɤɬɪ ɩɟɲɬɟɪɿɧɿң ԕɚɛɵɪԑɚɫɵ ɦɟɧ ɬɨԑɵɫɩɚɫɵɧ 
ɫɚɥԕɵɧɞɚɬɭ ɫɚɥԕɵɧɞɚɬɚɬɵɧ ɫɭɦɟɧ ɠɵɥɭɞɵң ԕɨɫɵɦɲɚ ɠɨԑɚɥɵɦɵɧ ɬɭɞɵɪɚɞɵ 
ɠԥɧɟ ɛԝɥ ɠɨԑɚɥɵɦɞɚɪ ɲɚɦɚɦɟɧ ɛɚɥԕɵɬɭɞɵң ԝɡɚԕɬɵԑɵɧɚ ɩɪɨɩɨɪɰɢɨɧɚɥ 
ɛɨɥɚɞɵ. ɋɨɧɞɵԕɬɚɧ ɛɨɥɚɬɬɵ ɦԝɧɞɚɣ ɩɟɲɬɟɪɞɟ ԕɨɪɵɬɭ ɨɥ ɛɚɥԕɵԑɚɧɧɚɧ ɤɟɣɿɧ 
ɫԝɣɵԕ ɦɟɬɚɥɞɵ ɦɢɧɢɦɚɥ ԝɡɚԕɬɵԕɩɟɧ ԝɫɬɚɩ ɬԝɪɭɦɟɧ ɿɫɬɟɝɟɧɞɟ  ɷɤɨɧɨɦɢɤɚɥɵԕ 
ɠɚԑɵɧɚɧ ɚԕɬɚɥԑɚɧ ɛɨɥɵɩ ɲɵԑɚɞɵ. Ɍɢɿɫɿɧɲɟ ɫɭɦɟɧ ɫɚɥԕɵɧɞɚɬɵɥɚɬɵɧ ɠɨԑɚɪɵ 
ԕɭɚɬɬɵ ɩɟɲɬɟɪɞɟ ɛɚɥԕɵɬɭ ɬɟɯɧɨɥɨɝɢɹɫɵ ɬɚɡɚɪɬɭ, ɨɬɬɟɤɫɿɡɞɟɧɞɿɪɭ ɦɟɧ ɩɟɲɬɟɧ 
ɲɵԕԕɚɧ ɦɟɬɚɥɞɵң ԕԝɪɚɦɵɧ ɛɟɥɝɿɥɟɧɝɟɧɝɟ ɞɟɣɿɧ ɠɟɬɤɿɡɭɨɩɟɪɚɰɢɹɥɚɪɵɧ ɨɠɚɭԑɚ 
ɲɵԑɚɪɭɞɵ ԕɚɪɚɫɬɵɪɚɞɵ ɠԥɧɟ ɲɢɯɬɚɧɵ ɬɢɟɭ ɦɟɧ ɛɚɥԕɵɬɭɞɵ ɠԥɧɟ ԕɵɫԕɚ 
ɬɨɬɵԕɬɵɪɭ ɦɟɪɡɿɦɿɧ ɤɿɪɝɿɡɟɞɿ (ɤԧɦɿɪɬɟɤɬɿң ɬɨɬɵԑɭɵ, ɞɟɮɨɫɮɨɪɚɰɢɹ ɠԥɧɟ 
ɦɟɬɚɥɞɵ ԕɵɡɞɵɪɭ). Ɉɞɚɧ ɤɟɣɿɧ ɦɟɬɚɥɞɵ (ɲɚɥɚ ԧɧɿɦɞɿ) ɨɠɚɭԑɚ ԕԝɣɵɩ ɚɥɚɞɵ ɞɚ 
ɩɟɲɬɟɧ ɬɵɫ ԧңɞɟɭɝɟ ɫɚɥɚɞɵ [6]. 

Ȼԝɥ ɬɟɯɧɨɥɨɝɢɹɧɵң ɛɚɫԕɚ ɟɪɟɤɲɟɥɿɤɬɟɪɿɧɟ ɠɚɬɚɬɵɧɞɚɪ: 

- «ɛɚɬɩɚԕɬɚ», ɹԑɧɢ ɲɢɯɬɚɧɵ ɚɥɞɵңԑɵ ɛɚɥԕɵɬɭɞɚ ɲɵԑɚɪԑɚɧɞɚ ɩɟɲɬɟ 
ԕɚɥɞɵɪɵɥԑɚɧ  ɲɥɚɤ ɩɟɧ ɦɟɬɚɥɞɵң ɛɿɪ (10-15 %) ɛԧɥɿɝɿɧɿң ԛɫɬɿɧɟ ɬɢɟɭɦɟɧ 
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ɠԝɦɵɫ ɿɫɬɟɭ. ɋɨɧɵɦɟɧ ɲɢɯɬɚɧɵң ɛɚɥԕɭ ԝɡɚԕɬɵԑɵ ԕɵɫԕɚɪɚɞɵ, ɮɨɫɮɨɪɞɵң  

ɫɨɧɵɦɟɧ ԕɚɬɚɪ ɤԛɤɿɪɬɬɿң ɲɥɚɤԕɚ ɬɨɥɵԕ ɚɥɚɫɬɚɧɭɵɧɚ ɠɚԑɞɚɣ ɠɚɫɚɩ ɲɥɚɤɬɵң 
ɬԛɡɿɥɭɿ ɲɚɩɲɚңɞɚɣɞɵ ɠԥɧɟ ɬɚɛɚɧɧɵң ɢɧɿɲɿɧɿң ɬɨɡɭɵ ɚɡɚɹɞɵ. ɋɨɧɵɦɟɧ 
ɛɚɥԕɵɬɭɞɵң ɫԝɣɵԕ ԧɧɿɦɞɟɪɿɧɟɧ ɩɟɲɬɿң ɬɨɥɵԕ ɛɨɫɚɬɵɥɭɵɧ 6-10 ɠԥɧɟ ɨɞɚɧ ɤԧɩ 
ɛɚɥԕɵɦɚɥɚɪɞɚɧ ɤɟɣɿɧ ɠԛɪɝɿɡɟɞɿ [7-8]. 

- ɫɭɫɵɦɚɥɵ ɡɚɬɬɚɪɞɵ (ԥɤɬɿ, ɛɚɥԕɵɬԕɵɲ ɲɩɚɬɬɵ, ɤɨɤɫɬɵ ɠԥɧɟ ɬ.ɛ.) ɨɧɵң 
ɬɨԑɵɫɩɚɫɵɧɞɚ ɫɨɥ ԛɲɿɧ ɚɪɧɚɥԑɚɧ ɚɪɧɚɣɵ ɬɟɫɿɤ ɚɪԕɵɥɵ ɩɟɲɬɿ ɫԧɧɞɿɪɦɟɣ ɬɢɟɣɞɿ;  

- ɛɚɥԕɵɬɭ ɤɟɡɟңɿɧɿң ɟɤɿɧɲɿ ɠɚɪɬɵɫɵɧɞɚ  ɠԥɧɟ ɬɨɬɵԑɭ ɦɟɪɡɿɦɿɧɞɟ 
ɷɥɟɤɬɪɥɿɤ ɞɨԑɚɥɚɪɞɵ ɠɚɭɵɩ ɬԝɪɚɬɵɧ ɠԥɧɟ ɨɥɚɪɞɵ ɷɤɪɚɧɞɚɣɬɵɧ, ɫɨɧɵɦɟɧ 
ɩɟɲɬɿң ԕɚɛɵɪԑɚɫɵɧɵң ɫԥɭɥɟɥɟɧɭɿɧ ɚɡɚɣɬɚɬɵɧ ɤԧɛɿɤɬɟɧɝɟɧ (ɤԧɛɿɤɬɿ) ɲɥɚɤɩɟɧ 
ɠԕɦɵɫ ɿɫɬɟɭ. Ɇԝɧɞɚɣ ɬԥɪɬɿɩɬɿ ɚɲɵԕ ɞɨԑɚɥɚɪɦɟɧ ɫԥɭɥɟɥɟɧɞɿɪɝɟɧɞɟ ԕɚɛɵɪԑɚɧɵң 
ɬԧɦɟɧɝɿ ɛԧɥɿɝɿɧɿң ɢɧɿɲɿ ɛɚɥԕɵɩ ɤɟɬɟɞɿ, ԕɚɛɵɪԑɚɥɵԕ ɩɚɧɟɥɶɞɟɪɞɿ 
ɫɚɥԕɵɧɞɚɬɚɬɵɧ ɫɭɦɟɧ ɠɵɥɭ ɠɨԑɚɥɵɦɞɚɪɵ ɚɪɬɚɞɵ, ɫɨɧɵɦɟɧ ԕɚɛɵɪԑɚɥɵԕ 
ɩɚɧɟɥɶɞɟɪɞɿң ɬԝɪɚԕɬɵɥɵԑɵ ɬԧɦɟɧɞɟɣɞɿ. Ɉԑɚɧ ԕɨɫɚ ɲɥɚɤԕɚ ɛɚɬɵɪɵɥԑɚɧ ɞɨԑɚɦɟɧ 
ɠԝɦɵɫ ɿɫɬɟɭ ɜɚɧɧɚɧɵң ԕɵɡɭɵɧ ɬɟɡɞɟɬɿɩ ɨɧɵң ɞɨԑɚɥɚɪ ɷɧɟɪɝɢɹɫɵɧ ɢɝɟɪɭɿɧ 
ɠɚԕɫɚɪɬɚɞɵ, ɫɨɧɵɦɟɧ ԕɚɬɚɪ ɩɟɲɬɿɤ ԕɨɧɞɵɪԑɵɧɵң ԕɭɚɬ ɤɨɷɮɮɢɰɢɟɧɬɿɧ 
ɤԧɬɟɪɭɝɟ ɦԛɦɤɿɧɞɿɤ ɛɟɪɟɞɿ [9]. 

- ɦɟɬɚɥɞɵ ɩɟɲɬɟɧ ɲɥɚɤɫɵɡ ɲɵԑɚɪɵɩ ɚɥɭ, ɨɥ ɷɪɤɟɪɥɿ ɧɟɦɟɫɟ ɫɢɮɨɧɞɵ 
ɲɵԑɚɪɚɬɵɧ ԕԝɪɵɥԑɵɦɟɧ ԕɚɦɬɚɦɚɫɵɡ ɟɬɿɥɟɞɿ. Ɉɠɚɭԑɚ ɩɟɲɬɿɤ ɬɨɬɵԕɬɵɪԑɵɲ 
ɲɥɚɤɬɵң ɬԛɫɭɿɧ ɠɨɥ ɠɨԕ, ԧɣɬɤɟɧɿ ɨɞɚɧ ɩɟɲɬɟɧ ɬɵɫ ԧңɞɟɝɟɧɞɟ ɦɟɬɚɥԑɚ 
ɮɨɫɮɨɪɦɟɧ ɨɬɬɟɤ ɤԧɲɟɬɿɧ ɛɨɥɚɞɵ. 

- ɛɚɥԕɵɬɭ ɦɟɪɡɿɦɿɧɞɟ ɫɵɧɵԕɬɚɪɞɵ ԕɚɛɵɪԑɚɫɵ ɚɪԕɵɥɵ ɩɟɲɤɟ ɟɧɝɿɡɿɥɟɬɿɧ 
(ɤɟɣɞɟ ɬɨԑɵɫɩɚɫɵ ɧɟɦɟɫɟ ɠԝɦɵɫɬɵԕ ɬɟɪɟɡɟɫɿ ɚɪԕɵɥɵ) ɨɬɵɧɞɵԕ-ɨɬɬɟɤɬɿɤ 
ɠɚɧɚɪԑɵɦɟɧ ԕɵɡɞɵɪɭ ɛɚɥԕɵɬɭɞɵң ԝɡɚԕɬɵɥɵԑɵɧ ɠԥɧɟ ɷɥɟɤɬɪ ɷɧɟɪɝɢɹɫɵɧɵң 
ɲɵԑɵɧɵɧ ԕɵɫԕɚɪɬɭɵɧɞɚ. Ԕɵɡɞɵɪɭɞɵң ԝɡɚԕɬɵɥɵԑɵ 15-20 ɦɢɧɭɬɬɚɧ ɚɫɩɚɣɞɵ, 
ɷɥɟɤɬɪ ɷɧɟɪɝɢɹɫɵɧɵң ԕɨɥ ɠɟɬɤɿɥɿɤɬɿ ԛɧɟɦɿ 15-40 ɤɜɬ·ɫɚԑ/ɬ ԕԝɪɚɣɞɵ. 

Ȼɚɥқыɬɭ ɛɚɪыɫы.  Ɍɵԑɵɡɞɚɥɵɧԑɚɧ ɬɚɛɚɧɧɵң (ɬɨɥɵԕ) ԕɚɥɵɩɬɚɧɞɵɪɭɵɧ 6-

10 ɠԥɧɟ ɨɞɚɧ ɤԧɛɿɪɟɤ, ɩɟɲɬɿ ɬɨɥɵԕ ɦɟɬɚɥɥ ɦɟɧ ɲɥɚɤɬɚɧ ɛɨɫɚɬɵɩ ɛɚɪɵɩ 
ɠԛɪɝɿɡɟɞɿ. Ⱥɪɚɥɵԕ 6-10 ɛɚɥԕɵɬɭɞɚ ԕɚɠɟɬ  ɛɨɥԑɚɧɞɚ ɠɚɪɬɵɥɚɣ ɩɟɲɬɿң ɟңɤɿɲ 
ɛɟɬɿɧɿң ɲɥɚɤɩɟɧ ɠɟɥɿɧɝɟɧ ɭɱɚɫɤɟɥɟɪɿɧɟ ɦɚɝɧɟɡɢɬ ԝɧɬɚԑɵɧ ɬɨɥɬɵɪɵɩ ɫɚɥɵɩ 
«ɲɥɚɤɬɵԕ ɛɟɥɞɟɭɞɿң ɠɚɪɬɵɥɚɣ ԕɚɥɵɩɬɚɧɞɵɪɵɥɭɵɧ ɠԛɪɝɿɡɟɞɿ.  

Шɢɯɬɚɧɵ ɬɢɟɭɞɿ ɟɤɿ ɫɟɛɟɬɩɟɧ ɠԛɪɝɿɡɟɞɿ. Ȼɿɪɿɧɲɿ ɫɟɛɟɬɩɟɧ ɲɢɯɬɚɧɵң 
ɲɚɦɚɦɟɧ 60%, ɟɤɿɧɲɿɫɿɦɟɧ (ԕɨɫɵɦɲɚ ɬɢɟɭɞɟ) ɲɚɦɚɦɟɧ 40 % ɬɢɟɣɞɿ. Ȼɿɪɿɧɲɿ 
ɫɟɛɟɬɬɿ ɚɥɞɵңԑɵɛɚɥԕɵɬɭɞɵ ɲɵԑɚɪԑɚɧɞɚ ԕɚɥԑɚɧ ɲɥɚɤɩɟɧ ɦɟɬɚɥɞɵң ԛɫɬɿɧɟ, 
ɟɤɿɧɲɿɧɿ ɬɢɟɥɿɧɝɟɧ ɫɵɧɚԕɬɚɪ ɠɚɪɬɵɥɚɣ ɛɚɥԕɵɩ ɠԥɧɟ ɨɬɵɪԑɚɧɧɚɧ ɤɟɣɿɧ ɬɢɟɣɞɿ. 
Шɢɯɬɚɧɵң ɧɟɝɿɡɿɧ ɬɟɡ ɛɚɥԕɵԑɵɲ ɠɟңɿɥ ɫɚɥɦɚԕɬɵ ɫɵɧɵԕɬɚɪ ԕԝɪɚɣɞɵ, ԧɣɬɤɟɧɿ 
ɚɭɵɪ ɫɚɥɦɚԕɬɵ ɫɵɧɵԕɬɚɪɞɵң (ɿɪɿ ɤɟɫɟɤɬɟɪ) ԛɥɟɫɿ ɟɥɟɭɥɿ ԧɫɤɟɧɞɟ ɛɚɥԕɵɬɭɞɵң 
ԝɡɚԕɬɵԑɵ ɚɪɬɚ ɬԛɫɟɞɿ. Ⱥɭɵɪ  ɫɚɥɦɚԕɬɵ ɫɵɧɵԕɬɵ ɨɥ ɷɥɟɤɬɪ ɞɨԑɚɥɚɪɵɧɵң ԥɫɟɪɥɿ 
ɚɣɦɚԑɵɧɞɚԑɵ ɷɥɟɤɬɪɨɞɬɚɪɞɵң ɚɫɬɵɧɚ ɬԛɫɭ ԛɲɿɧ ɛɿɪɿɧɲɿ ɫɟɛɟɬɬɿң ɚɫɬɵɧɚ 
ɬɢɟɣɞɿ. Шɢɯɬɚԑɚ ɤԧɦɿɪɬɟɤ ɟɧɝɿɡɭ ԛɲɿɧ ɤɨɤɫɬɵ ɧɟɦɟɫɟ ɲɨɣɵɧɞɵ ɩɚɣɞɚɥɚɧɚɞɵ. 
Шɨɣɵɧɞɵ ɩɟɲɤɟ ɟɤɿɧɲɿ ɫɟɛɟɬɬɿң ɲɢɯɬɚɫɵɦɟɧ ɛɿɪɝɟ ɬɢɟɣɞɿ, ɤɨɤɫɬɵ ɛɿɪɿɧɲɿ 
ɫɟɛɟɬɤɟ, ɛɨɥɚɬ ɫɵɧɵԕɬɚɪɵɧɵң ԛɥɟɫɿɧɿң ɨɪɬɚɫɵɧɚ, ԛɫɬɿɧɞɟɝɿ ɫɵɧɵԕɬɚɪ ɨɧɵ 
ɬɨɬɵԑɭɞɚɧ ԕɨɪԑɚɣɬɵɧɞɚɣ ɟɪɿɩ ɛɟɪɟɞɿ. Шɢɯɬɚɧɵң ɛɚɥԕɭɵɧ ɠɨԑɚɪɵ ɧɟɝɿɡɞɿ 
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ɲɥɚɤɬɵң ԕɚɥɵɩɬɚɫɭɵɧɵң  ɲɚɩɲɚңɞɚɭɵɧɵң ɟɫɟɛɿɦɟɧ ɞɟɮɨɫɮɨɪɚɰɢɹɧɵ ԕɚɬɚɪ 
ɠԛɪɝɿɡɭ ԛɲɿɧ, ɬɢɟɥɿɧɭ ɦɟɪɡɿɦɿɧɞɟ  ɩɟɲɤɟ ԥɤ ɟɧɝɿɡɟɞɿ (ɨɧɵң ɠɚɥɩɵ ɲɵԑɵɧɵɧɵң 
1/3 ɞɟɣɿɧ,7-12 ɤɝ/ɬ ɠɟɬɟɬɿɧ). Ԥɤɬɿ ɲɢɯɬɚɧɵң ɛɿɪɿɧɲɿɧɟɦɟɫɟ ɟɤɿɧɲɿ ɫɟɛɟɬɿɧ 
ɬɢɟɪɞɿң ɚɥɞɵɧɞɚ ɛɟɪɟɞɿ. 

Ȼɚɥԕɵɬɭɞɵ ɩɟɲɬɿɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵɧɵң ɨɧɵң ɟɤɿɧɲɿ ɪɟɬɬɿɤ ɤɟɪɧɟɭɿɧɞɟɝɿ 
ɠɨԑɚɪɵ ɫɬɚɬɵɥɚɪɵɧɞɚԑɵ ɦɚɤɫɢɦɚɥ ԕɭɚɬɵɧ ɩɚɣɞɚɥɚɧɵɩ ɠԛɪɝɿɡɟɞɿ. Ɇɟɡɝɿɥɞɿң 
ɛɚɫɵɧɞɚ ɞɨԑɚɥɚɪɞɵң ɫԥɭɥɟ ɛɟɪɭ ԕɚɛɿɥɟɬɬɿɥɿɝɿ ɡɨɪ ɤɟɡɞɟɝɿ ԝɡɵɧ ɞɨԑɚɥɚɪɞɚ 
ɠԝɦɵɫ ɿɫɬɟɣɞɿ: ɛԝɥ ɤɟɡɞɟ ɷɥɟɤɬɪɨɞɬɚɪɞɵң ɚɣɧɚɥɚɫɵɧɞɚ ɠɚɥɩɵ ɛɚɥԕɵԑɚɧ ɚɣɦɚԕ 
ԕɚɥɵɩɬɚɫɚɞɵ(137, ɚ-ɫɭɪɟɬɬɿ ԕɚɪɚ) ɠԥɧɟ ɞɨԑɚɥɚɪɞɵң  ɲɵԑɚɪԑɚɧ ɫԥɭɥɟɫɿ ɨɥɚɪɞɵ 
ԕɨɪɲɚԑɚɧ ɫɵɧɵԕɬɚɪԑɚ  ɫɿңɟɞɿ. ɋɵɧɵԕɬɚɪɞɵң ɛɿɪ ɛԧɥɿɝɿ ɛɚɥԕɵɩ ɠԥɧɟ ɨɥ 
ɨɬɵɪԑɚɧɧɚɧ ɤɟɣɿɧ ɩɟɲɬɿң ԕɚɛɵɪԑɚɥɚɪɵɧɵң ԕɚɬɬɵ ɫԥɭɥɟɝɟ ɬԛɫɭɿɧɿң 
ɠɚԑɵɦɫɵɡɞɵԑɵɧɚ ɛɚɣɥɚɧɵɫɬɵ ɚɪɧɚɣɵ ɤԧɛɿɤɬɟɥɿɧɝɟɧ ɲɥɚɤԕɚ ɛɚɬɵɪɵɥԑɚɧ ɤԧɩ 
ԕɵɫԕɚ  ɞɨԑɚɥɚɪɦɟɧ  ɠԝɦɵɫ ɿɫɬɟɭɝɟ ɤԧɲɟɞɿ. Ⱦɨԑɚɥɚɪɞɵ ɷɤɪɚɧɞɚɣɬɵɧ 
ɤԧɛɿɤɬɟɧɝɟɧ ɲɥɚɤɬɵ ɩɟɲɬɿң ɬɨԑɵɫɩɚɫɵɧɞɚԑɵ ɬɟɫɿɤ ɚɪԕɵɥɵ ɬɟɦɿɪ ɨɤɫɢɞɬɟɪɿɦɟɧ 
ԥɪɟɤɟɬɬɟɫɟɬɿɧ ɦɚɣɞɚɥɚɧԑɚɧ (ɬԛɣɿɪɲɿɤɬɟɪɿɧɿң ԧɥɲɟɦɿ 2-10 ɦɦ) ɤɨɤɫ ɬɢɟɭ 
ɠɨɥɵɦɟɧ ԝɫɬɚɩ ɬԝɪɚɞɵ, ɫɨɧɵɦɟɧ ɦԝɧɞɚ ɬԛɡɿɥɝɟɧ ɋɈ ɤԧɩɿɪɲɿɤɬɟɪɿ ɲɥɚɤɬɵ 
ɤԧɛɿɤɬɟɧɞɿɪɟɞɿ. Ʉɨɤɫɬɵ ԛɡɞɿɤɫɿɡ ɧɟɦɟɫɟ ԛɥɟɫɩɟɧ ԥɪ 3-5 ɦɢɧ ɫɚɣɵɧ ɛɟɪɿɩ ɬԝɪɚɞɵ, 
ɤɨɤɫɩɟɧ ɛɿɪɝɟ ԥɞɟɬɬɟ ԥɤɬɿ ɟɧɝɿɡɟɞɿ. 

Ȼɚɥԕɵɬɭɞɵ ɠɟɞɟɥɞɟɬɭ ԛɲɿɧ ɨɬɬɟɤɩɟɧ ԛɪɥɟɭɞɿ ɠԥɧɟ ɨɬɵɧɞɵ ɨɬɬɟɤɬɿ 
ɠɚɧɚɪԑɵɥɚɪɞɵ ԕɨɥɞɚɧɚɞɵ. ɋԝɣɵԕ ɦɟɬɚɥɞɵң ɿɲɿɧɟ ԛɥɤɟɧ ɟɦɟɫ ɬɟɪɟɧɞɿɤɤɟ 
ɧɟɦɟɫɟ ɦɟɬɚɥɥ-ɲɥɚɤ ɲɟɤɚɪɚɫɵɧɚ, ɩɟɲɬɿ ԕɨɫԕɚɧɧɚɧ ɤɟɣɿɧ 5-10 ɦɢɧ ɫɨң, ԛɪɥɟɭɞɿ 
ɛɚɫɬɚɩ ɠԝɦɵɫɬɵԕ ɬɟɪɟɡɟ ɚɪԕɵɥɵ ɛɨɥɚɬɬԛɬɿɤ  ɤԧɦɟɝɿɦɟɧ ɨɬɬɟɤ ɛɟɪɟɞɿ. Ƚɚɡ 
ɬԥɪɿɡɞɿ ɨɬɬɟɤ ɬɟɦɿɪɞɿ ɠԥɧɟ ɛɚɫԕɚ ɷɥɟɦɟɧɬɟɪɞɿ ɠɵɥɭ ɛԧɥɿɩ ɲɵԑɚɪɵɩ 
ɬɨɬɵԕɬɵɪɚɞɵ, ɨɥ  ɫԝɣɵԕ ɦɟɬɚɥɞɵң ԕɵɡɭɵɧ ɠԥɧɟ ɫɵɧɵԕɬɚɪɞɵң ɛɚɥԕɭɵɧ 
ɲɚɩɲɚɧɞɚɬɚɞɵ. Ɉɬɵɧɞɵ-ɨɬɬɟɤɬɿɤ ɠɚɧɚɪԑɵɥɚɪɞɵ, ɩɟɲɬɿң ԕɚɛɵɪԑɚɫɵɦɟɧ  

ɷɥɟɤɬɪɨɞɬɚɪɞɵң ɚɪɚɫɵɧɞɚԑɵ ɫɵɧɵԕɬɚɪɞɵ ɵɫɵɬɵɩ, ɛɚɥԕɵɬɭɞɵң ɛɚɫɵɧɞɚ 
ɛɿɪɿɧɲɿ ɠԥɧɟ ɟɤɿɧɲɿ ɫɟɛɟɬɬɿ ɬɢɟɝɟɧɧɟɧ ɤɟɣɿɧ ɲɚɦɚɦɟɧ 10 ɦɢɧ ԕɨɫɵɩ ɚɥɚɞɵ. 
Ȼɚɥԕɵɬɭ ɲɚɦɚɦɟɧ 1 ɫɚԑ. ɫɨɡɵɥɚɞɵ; ɛɚɥԕɵɬɭ ɭɚԕɵɬɵɧɞɚԑɵ ɦɟɬɚɥɞɵң ɷɥɟɤɬɪ 
ɞɨԑɚɥɚɪɵɧɵң ɦɚңɵɧɞɚ ɛɭɥɚɧɭ ɠԥɧɟ ɬɨɬɵԑɭ  ɧԥɬɢɠɟɫɿɧɞɟ 6-10% ԕԝɪɚɣɞɵ. 

Ɍɨɬɵԕɬɵɪɭ  ɤɟɡɟңɿ ԕɚԑɢɞɚ ɛɨɣɵɧɲɚ 20-25 ɦɢɧ ɚɪɬɵԕԕɚ ɫɨɡɵɥɦɚɣɞɵ. Ɉɫɵ 
ɦɟɪɡɿɦɞɟ, ɬԥɠɿɪɢɛɟ ɤԧɪɫɟɬɤɟɧɞɟɣ, ɠɨԑɚɪɵ ԕɭɚɬɬɵ ɩɟɲɬɟɪɞɟ ɤԧɦɿɪɬɟɤɬɿң 0,1-0,2 

% ɬɨɬɵԕɬɵɪɭ ɠɟɬɤɿɥɿɤɬɿ.  Ʉɟɣɛɿɪ ɡɚɭɵɬɬɚɪɞɚ ɬɨɬɵԕɬɵɪɭ ɦɟɪɡɿɦɿɧ ɠԝɦɵɫɬɵԕ  

ɬɟɪɟɡɟ ɚɪԕɵɥɵ ɲɥɚɤɬɵң ɛɿɪ ɛԧɥɿɝɿɧ ԕɨɬɚɪɭɞɚɧ ɛɚɫɬɚɣɞɵ,  ɚɥ ɛɚɫԕɚɥɚɪɵɧɞɚ 
ɦԝɧɵ ɠɚɫɚɦɚɣɞɵ. ȿɤɿ ɠɚԑɞɚɣɞɚ ɞɚ, ɛɚɥԕɵɬɭ ɤɟɡɟңɿɧɞɟɝɿɞɟɣ ɠԝɦɵɫɬɵԕ ɬɟɪɟɡɟ 
ɚɪԕɵɥɵ ɤɿɪɝɿɡɿɥɝɟɧ ɬԛɬɿɤɬɟɪ ɤԧɦɟɝɿɦɟɧ (ɤɟɣɞɟ ɬɨԑɵɫɩɚɥɵԕ ɮɭɪɦɚ ɚɪԕɵɥɵ) 
ɨɬɬɟɤ ɛɟɪɭɞɿ ɠɚɥԑɚɫɬɵɪɵɩ, ɤԧɦɿɪɬɟɤɫɿɡɞɟɧɭɞɿ ɠԛɪɝɿɡɟɞɿ. Ȼɚɥԕɵɬɭ ɭɚԕɵɬɵɧɵң 
ɠԥɧɟ ɬɨɬɵԕɬɚɧɞɵɪɭ ɤɟɡɟңɿɧɿң ɿɲɿɧɞɟɝɿ ɨɬɬɟɤɬɿң ɠɚɥɩɵ ɲɵԑɵɧɵ 10-25 ɦ3/ɬ 
ԕԝɪɚɣɞɵ. Ʉɟɡɟңɧɿң ɛɚɪɥɵԕ ɭɚԕɵɬɵɧɞɚ ɤԧɛɿɤɬɟɧɝɟɧ ɲɥɚɤɩɟɧ ɠԝɦɵɫ ɿɫɬɟɣɞɿ, ɨɥ 
ԛɲɿɧ ɩɟɲɬɿɧ ɬɨԑɵɫɩɚɫɵɧɞɚԑɵ ɬɟɫɿɤ ɚɪԕɵɥɵ ԛɡɞɿɤɫɿɡ ɧɟɦɟɫɟ ԛɥɟɫɬɟɪɦɟɧ ԥɤ 
ԕɨɫɵɥԑɚɧ ɦɚɣɞɚ ɤɨɤɫɬɵ ɬɢɟɣɞɿ; ɛɚɥԕɵɬɭ ɠԥɧɟ ɬɨɬɵԑɭ ɛɚɪɵɫɵɧɞɚԑɵ ɤɨɤɫɬɵң 
ɠɚɥɩɵ ɲɵԑɵɧɵ 5-6 ɤɝ/ɬ ɠɟɬɟɞɿ. 

Ʉɟɣɛɿɪ ɤɟɡɞɟɪɞɟ ɬɨɬɵԕɬɵɪɭ ɤɟɡɟңɿɧ ɩɟɲɬɿ ɠԝɦɵɫɬɵԕ ɬɟɪɟɡɟ ɠɚԑɵɧɚ  

ɟңɤɟɣɬɿɩ, ɨɥ ɲɥɚɤɬɵң ԧɡ ɛɟɬɿɦɟɧ ɬɟɪɟɡɟɧɿң ɬɚɛɚɥɞɵɪɵԑɵ ɚɪԕɵɥɵ ɚԑɵɩ ɬԛɫɭɿɧ 
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ԕɚɦɬɚɦɚɫɵɡ ɟɬɟɞɿ, ɲɥɚɤɬɵ ɠɚңɚɪɬɭɦɟɧ ɞɟ ɠԛɪɝɿɡɟɞɿ. Шɥɚɤɬɵ ɠɚңɚɪɬɭ (ԥɤɬɿң 
ɠɚңɚ ԛɥɟɫɿɧ ɛɟɪɝɟɧɞɟ ɨɧɵ ԕɨɬɚɪɭ) ɮɨɫɮɨɪɞɵң ɠԥɧɟ ɫɨɧɵɦɟɧ ԕɚɬɚɪ ɤԛɤԛɪɬɬɿң 
ɦɟɬɚɥ-ɞɚɧ ɬɨɥɵԕ ɚɥɚɫɬɚɧɭɵɧ ɚɪɬɬɵɪɚɞɵ [9]. 

Ʉԧɦɿɪɬɟɤɬɿң ɛɟɥɝɿɥɟɧɝɟɧ ɦԧɥɲɟɪɿɧɟ ɠɟɬɤɟɧɧɟɧ ɤɟɣɿɧ ɦɟɬɚɥɞɵ ɷɪɤɟɪɥɿɤ 
ɧɟɦɟɫɟ ɫɢɮɨɧɞɵԕ ԕԝɪɵɥԑɵ ɚɪԕɵɥɵ, ɲɥɚɤɬɵ ɠԥɧɟ 10-15 % ɫԝɣɵԕ ɦɟɬɚɥɞɵ 
ɩɟɲɬɟ ԕɚɥɞɵɪɵɩ, ɨɠɚɭԑɚ ԕԝɣɵɩ ɚɥɚɞɵ. Ɉɠɚɭԑɚ ɨԕɲɚɭɥɚԑɵɲ ɲɥɚɤ ɠɚɦɵɥԑɵ 
ɠɚɫɚɭ ԛɲɿɧ ԥɤ, ɛɚɥԕɵɬԕɵɲ ɲɩɚɬ ɠԥɧɟ ɦɚɣɞɚɥɚɧԑɚɧ ɤɨɤɫ ɟɧɝɿɡɟɞɿ, ɨɥɚɪɞɵ 
ɬɢɿɫɿɧɲɟ  ɦԧɥɲɟɪɿ ɲɚɦɚɦɟɧ 10;2 ɠԥɧɟ 1 ɤɝ/ɬ ɬɟң, ɤԧɛɿɤɲɟ ɨɠɚɭԑɚ ɧɟɝɿɡɝɿ ԥɥɫɿɡ 
ɬɨɬɵԑɚɬɵɧ, ɹԑɧɢ ɨɬɬɟɤɤɟ ɯɢɦɢɹɥɵԕ ɬɚɪɬɭɲɵɥɵԑɵ ɚɡ ɷɥɟɦɟɧɬɬɟɪ (ɦɚɪɝɚɧɟɰ, 
ɯɪɨɦ) ԕԝɪɚɣɬɵɧ, ɮɟɪɪɨԕɨɪɵɬɩɚɥɚɪɵɧ ɟɧɝɿɡɟɞɿ. Ɉɞɚɧ ɤɟɣɿɧ ɨɠɚɭɞɵ  ɩɟɲɬɟɧ ɬɵɫ 
ԧɧɞɟɣɬɿң ԕɨɧɞɵɪԑɵԑɚ ɚɩɚɪɚɞɵ, ɫɨɥ ɠɟɪɞɟ ɫɨɥ ɧɟɦɟɫɟ ɛɚɫԕɚ ԕɨɫɵɧɞɵɥɚɪɞɚɧ 
ɬɚɡɚɪɬɭ (ɛɨɥɚɬɬɵң ɫɚɩɚɫɵɧɚ ԕɨɣɵɥԑɚɧ ɬɚɥɚɩɬɚɪԑɚ ԕɚɪɚɣ) ɦɟɧ ԕԝɪɚɦɞɵ 
ɫɚɩɚɥɚɧɞɵɪɭɞɵ ɠԥɧɟ ɬɟɦɩɟɪɚɬɭɪɚɧɵ ɛɟɪɿɥɝɟɧ ɲɟɤɤɟ ɞɟɣɿɧ ɠɟɬɤɿɡɭɞɿ ɠԛɪɝɿɡɟɞɿ. 
ɀɚңɚ ɷɥɟɤɬɪɦɟɧ ɛɨɥɚɬ ɛɚɥԕɵɬɚɬɵɧ ɰɟɯɬɚɪɞɵ ɛԛɤɿɥ ɩɟɲɬɟɧ ɬɵɫ ԧңɞɟɭɞɿ ɠԥɧɟ 
ɫɨɧɵɦɟɧ ɛɿɪɝɟ ɦɟɬɚɥɞɵң ԕɵɡɭɵɧ ԕɚɦɬɚɦɚɫɵɡ ɟɬɟɬɿɧ ɤɟɲɟɧɞɿ ԕɚɦɬɚɦɚɫɵɡ ɟɬɟɬɿɧ 
«ɩɟɲ-ɨɠɚɭ» ɬɢɩɿɧɞɟɝɿ ԕɨɧɞɵɪԑɵɥɚɪɦɟɧ ɠɚɛɞɵԕɬɚɣɞɵ. 

ɉɪɨɰɟɫɬі  ɠɟɬіɥɞіɪɭ.  ɋɨңԑɵ ɠɵɥɞɚɪɵ ɠɨԑɚɪɵ ԕɭɚɬɬɵ ɩɟɲɬɟɪɞɟ 
ɛɚɥԕɵɬԕɚɧɞɚ ɛɚɥԕɵɬɭɞɵң ԝɡɚԕɬɵԑɵɧ ԕɵɫԕɚɪɬɭ ɠԥɧɟ ɛɨɥɚɬɬɵң ԕԝɧɵң ԕɵɫɤɚɪɬɭ 
ɦɚԕɫɚɬɵɦɟɧ ɤԧɩɬɟɝɟɧ ɠɚңɚɥɵԕɬɚɪ ɟɧɝɿɡɿɥɭɞɟ. Ⱦɨԑɚɥɵ ɛɚɥԕɵɬɭ ɦɟɧ ɨɬɬɟɤ-

ɤɨɧɜɟɪɬɟɪ ԛɞɟɪɿɫɿɧɿң ɚɪɬɵԕɲɵɥɵԕɬɚɪɵɧ ԛɣɥɟɫɬɿɪɭɝɟ ɦԛɦɤɿɧɞɿɤ ɛɟɪɟɬɿɧ 
ɬɟɯɧɨɥɨɝɢɹɥɚɪ ɦɟɧ ԕɨɧɞɵɪԑɵɥɚɪɞɵң ɷɥɟɦɟɧɬɬɟɪɿ ɤɟңɿɧɟɧ ԕɨɥɞɚɧɵɥɚɞɵ. 
Ɉɥɚɪɞɵң ɫɚɧɵɧɚ ɠɚɬɚɬɵɧɞɚɪ: 

– ɦɟɬɚɥɥ ɦɟɧ ɲɥɚɤɬɵң ɚɪɚɥɚɫɭɵɧ ɠɚԕɫɚɪɬɭ, ɦɟɬɚɥɞɵң ԕɵɡɭɵɧ ɠԥɧɟ ɨɧɞɚ 
ɟɪɿɝɟɧ ɝɚɡɞɚɪɞɵң ɚɥɚɫɬɚɧɭɵɧ ɠɟɞɟɥɞɟɬɭ ɦɚԕɫɚɬɵɦɟɧ ɬԛɛɿ ɚɪԕɵɥɵ ɛɟɣɬɚɪɚɩ 
ɝɚɡɞɚɪɞɵң ԛɪɥɟɭ. Ƚɚɡɞɚɪɞɵ ɬԛɛɿɧɞɟɝɿ ɤɟɭɟɤ ɛɥɨɤɬɚɪ ɚɪԕɵɥɵ, ɧɟɦɟɫɟ ɬɚɛɚɧɧɵң 
ɝɚɡ-ԧɬɿɦɞɿ ɬɵԑɵɡɞɚɦɚɫɵ ɚɪԕɵɥɵ ԛɪɥɟɣɞɿ (ɬɵԑɵɡɞɚɦɚ ɦɚɫɫɚɧɵң ɛɚɫɬɵ 
ԕԝɪɚɭɲɵɥɚɪɵ:77 % MgɈ; 18,5 % CaO; 3,5 % Fe2O3); 

– ɤԧɦɿɪɬɟɤɬɟɧɭɞɿ ɲɚɩɲɚңɞɚɬɭ ɠԥɧɟ ɜɚɧɧɚɧɵң ɚɪɚɥɚɫɭɵɧ ɠɚԕɫɚɪɬɭ ԛɲɿɧ 
ɨɬɬɟɤɬɿ ɦɟɬɚɥɥ ɿɲɿɧɟ ԛɫɬɿɦɟɧ ԛɪɥɟɭ (ɠԝɦɵɫɬɵԕ ɬɟɪɟɡɟ ɚɪԕɵɥɵ ɟɧɝɿɡɿɥɟɬɿɧ ɛɨɥɚɬ 
ɲɵԑɵɫ ɬԛɬɿɤɬɟɪ ɤԧɦɟɝɿɧ ɧɟɦɟɫɟ ɬɨԑɵɫɩɚ ɚɪԕɵɥɵ ɟɧɝɿɡɿɥɟɬɿɧ ɫɭɦɟɧ 
ɫɚɥԕɵɧɞɚɬɵɥɚɬɵɧ ɮɭɪɦɚ ɚɪԕɵɥɵ); 

– ɜɚɧɧɚԑɚ ɚɫɬɵɧɚɧ ɤԧɦɿɪɫɭɬɟɤɬɟɪɞɟɧ ɠɚɫɚɥɵɧԑɚɧ ɚɣɧɚɥɦɚ ԕɨɪԑɚɭɵɲ 
ԕɚɭɵɡɵ ɛɚɪ ɬԛɩɬɿɤ ɮɭɪɦɚɥɚɪ ɚɪԕɵɥɵ ɨɬɬɟɤ ԛɪɥɟɭ (ɤԧɦɿɪɬɟɤɫɿɡɞɟɧɭɞɿ 
ɲɚɩɲɚңɞɚɬɭ ɠԥɧɟ ɜɚɧɧɚɧɵң ɚɪɚɥɚɫɭɵɧ ɠɚԕɫɚɪɬɭ ԛɲɿɧ); 

– ɜɚɧɧɚɧɵ ԕɨɫɵɦɲɚ ԕɵɡɞɵɪɭ ɠԥɧɟɨɧɵ ɨɬɵɧɧɵң ɠɚɧԑɚɧ ԧɧɿɦɞɟɪɿɦɟɧ 
ɚɪɚɥɚɫɬɵɪɭ ԛɲɿɧ ɬԛɩɬɿɤ ɮɭɪɦɚɥɚɪ ɚɪԕɵɥɵ ɨɬɬɟɤɬɿң ɨɬɵɧɦɟɧ (ɬɚɛɢԑɢ ɝɚɡɛɟɧ, 
ԝɫɚɬɵɥԑɚɧ ɤԧɦɿɪɦɟɧ)  ɚɪɚɥɚɫɩɚɫɵɧ ɚɣɧɚɥɦɚ ԕɨɪԑɚɭɵɲ ԕɚɭɵɡɞɚ ԛɪɥɟɭ; 

– ɜɚɧɧɚɧɵ ԕɚɛɵɪԑɚɥɵԕ ɨɬɵɧɞɵ-ɨɬɬɟɤɬɿɤ ɠɚɧɚɪԑɵɥɚɪ, ɹԑɧɢ ɩɟɲɬɿң 
ԕɚɛɵɪԑɚɥɚɪɵɧɞɚԑɵ ɬɟɫɿɤɬɟɪɝɟ ɨɪɧɚɬɵɥԑɚɧ ɠɚɧɚɪԑɵɥɚɪ ɤԧɦɟɝɿɦɟɧ ɟɧɝɿɡɿɥɝɟɧ 
ɨɬɬɟɤɬɟ ɨɬɵɧɞɵ ɩɟɲɬɟ ɠɚԑɭ ɟɫɟɛɿɦɟɧ ԕɵɡɞɵɪɭ. ɀɚɧɚɪԑɵɥɚɪɞɵ ɝɨɪɢɡɨɧɬɚɥɶ 
ɧɟɦɟɫɟ ɜɚɧɧɚ ɠɚԑɵɧɚ ɲɚɦɚɥɵ ɟңɤɿɲ ɨɪɧɚɬɚɞɵ, ɛɿɪ ɠɚɧɚɪԑɵɧɵң ԕɭɚɬɵ 2,5-4,0 

Ɇȼɬ. ɀɚɧɚɪԑɵɥɚɪɞɵ ɲɢɯɬɚ ɫɭɵԕ ɬԝɪԑɚɧɞɚ ɿɫɤɟ ԕɨɫɚɞɵ (ɫɟɛɟɬɬɿ ɬɢɟɝɟɧɧɟɧ 
ɤɟɣɿɧ 10 ɦɢɧɭɬԕɚ); 
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– ɜɚɧɧɚɞɚɧ ɛԧɥɿɧɿɩ ɲɵԕԕɚɧ ɋɈ-ɧɵ ɝɨɪɢɡɨɧɬɚɥɶ ԕɚɛɵɪԑɚɥɵԕ ɮɭɪɦɚɥɚɪ 
ɚɪԕɵɥɵ ɛɟɪɿɥɟɬɿɧ ɨɬɬɟɤɩɟɧɧɟɦɟɫɟ, ɨɬɵɧ ɛɟɪɭɞɿ ɬɨԕɬɚɬɵɩ, ԕɚɛɵɪԑɚɥɵԕ 
ɨɬɵɧɞɵԕ-ɨɬɬɟɤɬɿɤ ɠɚɧɚɪԑɵɥɚɪɦɟɧ ɜɚɧɧɚɧɵң ԛɫɬɿɧɞɟ ~ 1 ɦ ɛɢɿɤɬɿɤɬɟ ɬɨɥɵԕ 
ɠɚԑɭ. ȼɚɧɧɚԑɚ ɬɨɥɵԕ ɠɚɧɭɞɚɧ ɠɵɥɭɞɵң 60 % ɞɟɣɿɧɝɿ ɛɟɪɿɥɟɞɿ. 

– ԝɧɬɚɥԑɚɧ ɤԧɦɿɪɞɿ ɲɥɚɤԕɚ ԛɪɥɟɭ. Ɉɧɵ ɲɥɚɤɬɵ ɋɈ ɤԧɦɿɪɲɿɤɬɟɪɿɦɟɧ-

ɤԧɦɿɪɞɿң ɲɥɚɤɬɚ ɬɨɬɵԑɭ ԧɧɿɦɞɟɪɿɦɟɧ-ɤԧɛɿɤɬɟɧɞɿɪɭ ɦɚԕɫɚɬɵɦɟɧ ɠԝɦɵɫɬɵԕ 
ɬɟɪɟɡɟ ɚɪԕɵɥɵ ɟɧɝɿɡɿɥɟɬɿɧ, ɤԧɛɿɧɟɫɟ Al2O3 ɠɚɛɵɧɵ ɛɚɪ ɠԝɦɫɚɥɵɧɚɬɵɧ ɛɨɥɚɬ 
ɬԛɬɿɤɬɟɪɦɟɧ ԛɪɥɟɭɞɿ. Ʉԧɛɿɤɬɟɧɭ ɷɥɟɤɬɪ ɞɨԑɚɥɚɪɵɧɵң ɲɥɚɤԕɚ ɬɨɥɵԕ ɛɚɬɭɵɧ 
ԕɚɦɬɚɦɚɫɵɡ ɟɬɭɝɟ ɬɢɿɫɬɿ. 

– ԝɫɚɬɵɥԑɚɧ ɤԧɦɿɪɞɿ ɦɟɬɚɥԑɚ ɩɟɲɬɿң ԕɚɛɵɪԑɚɫɵ ɚɪԕɵɥɵ ԧɬɤɿɡɿɥɝɟɧ ɟңɤɿɲ, 
Al2O3 ɠɚɛɵɧɵɛɚɪ ɠԝɦɫɚɥɵɧɚɬɵɧ ɛɨɥɚɬ ɬԛɬɿɤɬɟɪɦɟɧ ԛɪɥɟɭ. Ʉԧɦɿɪ ɠɚɧԑɚɧɞɚ 
ɠɵɥɭ ɠԥɧɟ ɲɥɚɤɬɵ ɤԧɛɿɤɬɟɧɞɿɪɟɬɿɧ ɋɈ ɛԧɥɿɧɟɞɿ; 

– ɤԧɦɿɪɞɿ ɲɥɚɤԕɚ ɠԥɧɟ ɨɬɬɟɤɬɿ ɦɟɬɚɥɥ ɦɟɧ ɲɥɚɤԕɚ ɛɿɪɝɟ ԛɪɥɟɭ. Ȼɋȿ 
(Ƚɟɪɦɚɧɢɹ) ɮɢɪɦɚɫɵ ɠԝɦɵɫɬɵԕ ɬɟɪɟɡɟ ɚɪԕɵɥɵ ɛɿɪɿɧɿң ԛɫɬɿɧɟ ɛɿɪɿ ɟңɤɿɲ 
ɨɪɧɚɥɚɫԕɚɧ Al2O3 ɠɚɛɵɧɵ ɛɚɪ ɠԝɦɫɚɥɵɧɚɬɵɧ ɛɨɥɚɬ ɬԛɬɿɤɬɟɪɦɟɧ ɛɟɪɟɬɿɧ 
ɚɪɧɚɣɵ ɦɚɧɢɩɭɥɹɬɨɪɞɵ ԕɨɥɞɚɧɚɞɵ. Ɍԧɦɟɧɝɿ ɬԛɬɿɤ ɦɟɬɚɥɥ ɿɲɿɧɟ ɨɬɬɟɤɬɿ, 
ɨɪɬɚңԑɵ –ɲɥɚɤ ɿɲɿɧɟ ɤԧɦɿɪɞɿ, ԛɫɬɿңɝɿ ɲɥɚɤ ɿɲɿɧɟ ɨɬɬɟɤɬɿ, ɨɧɵ ɤԧɛɿɤɬɟɧɞɿɪɭ 
ɦɚԕɫɚɬɵɦɟɧ ɤԧɦɿɪɞɿ ɬɨɬɵԕɬɵɪɭ ԛɲɿɧ ɛɟɪɟɞɿ. 

Ȼɚɥԕɵɬɭɞɵң ɚɣɬɵɥԑɚɧ ɠɨɥɞɚɪɵɧɵң ɤɟɲɟɧɿɧ ɩɚɣɞɚɥɚɧɭɦɟɧ ɤԧɩɬɟɝɟɧ 
ɬԛɪɥɟɪɿ ԕɨɥɞɚɧɵɥɚɞɵ. Ɇɵɫɚɥɵ, Ȼɋȿ (Ƚɟɪɦɚɧɢɹ) ɮɢɪɦɚɫɵɧɵң ɬɟɯɧɨɥɨɝɢɹɫɵ 
ɛɨɣɵɧɲɚ 80 ɬ ɩɟɲɬɟ (1 ɬ) ɷɥɟɤɬɪ ɷɧɟɪɝɢɹɫɵɧ 380 ɤɜɬ·ɫɚԑ,ɨɬɬɟɤɬɿ 44 ɦ3, ɬɚɛɢԑɢ 
ɝɚɡɞɵ 5 ɦ3, ɤԧɦɿɪɞɿ 12 ɤɝ, ɷɥɟɤɬɪɨɞɬɚɪɞɵ1,7 ɤɝ ɠԝɦɫɚԑɚɧɞɚ ɛɚɥԕɵɬɭɞɵң 36 ɦɢɧ 
ԝɡɚԕɬɵԑɵɧɚ ɠɟɬɤɟɧ. 

ɋыɧықɬɚɪɞы қыɡɞыɪɭ. Ⱦɨԑɚɥɵ ɩɟɲɬɟɧ ɲɵԕԕɚɧ ɝɚɡɞɚɪ ɬɟɯɧɨɥɨɝɢɹɥɵԕ 
ԛɞɟɪɿɫɬɿң ɠԝɦɫɚɣɬɵɧ (100-150 ɤɜɬ·ɫɚԑ/ɬ) ɷɧɟɪɝɢɹɫɵɧɵң 15-20 % ɚɥɵɩ ɤɟɬɟɞɿ. 
Ȼԝɥ ɝɚɡɞɚɪɞɵң ԕɚɥɚɣ ɮɢɡɢɤɚɥɵԕ ɠɵɥɭɵ ɛɨɥɫɚ, ɫɨɥɚɣ ɨɥɚɪɞɵң ɠɚɧԑɵɲ 
ɤɨɦɩɨɧɟɧɬɬɟɪɿɧɿң ɩɚɣɞɚɥɚɧɵɥɦɚԑɚɧ ɯɢɦɢɹɥɵԕ ɷɧɟɪɝɢɹɫɵ ɛɨɥɚɞɵ. 

ɗɥɟɤɬɪ ɷɧɟɪɝɢɹɫɵɧɵң ɲɵԑɵɧɵɧ ԕɵɫԕɚɪɬɭ ɦɚԕɫɚɬɵɦɟɧ ɩɟɲɬɟɧ ɲɵԕԕɚɧ 
ɝɚɡɞɚɪɦɟɧ ɛɨɥɚɬ ɫɵɧɵԕɬɚɪɵɧ ɚɥɞɵɧ ɚɥɚ ԕɵɡɞɵɪɭɞɵң ɛɿɪɧɟɲɟ ɬԥɫɿɥɞɟɪɿɧ 
ԕɨɥɞɚɧɚɞɵ. Ɉɧɵң ɛɿɪɟɭɿ – ɬɢɟɭɿɲ ɫɟɛɟɬɬɟ ԕɵɡɞɵɪɭ; ɨɧɵ ɩɟɲɬɿɤ ɝɚɡɞɚɪ 
ɫɨɪɵɥɚɬɵɧ, ɫɵɧɵԕɬɚɪɞɵ 350-400 

ɨɋ ɞɟɣɿɧ ԕɵɡɞɵɪɚɬɵɧ ɤɚɦɟɪɚԑɚ ɨɬɵɪԑɵɡɚɞɵ. 
Ɍԥɫɿɥɞɿ ɤɟɧɿɧɟɧ ԕɨɥɞɚɧɛɚɣɞɵ, ԧɣɬɤɟɧɿ ɠɵɥɭ ɠɨԑɚɥɵɦɞɚɪ ԧɬɟ ɡɨɪ, ɫɵɧɚԕɬɚɪɞɵң 
ɛɚɥԕɭɵ ɠԥɧɟ ɩɿɫɿɪɿɥɿɩ ɛɿɪɿɝɭɿ ɠԛɪɟɞɿ, ɬɢɟɭɿɲ ɫɟɛɟɬ ɡɚԕɵɦɞɚɥɵɧɚɞɵ. 

Ɏɭɤɫ (Ƚɟɪɦɚɧɢɹ) ɮɢɪɦɚɫɵɧɵң ɛɿɪɧɟɲɟ ɲɚɯɬɚɥɵԕ ɞɨԑɚɥɵ ɩɟɲɬɟɪɿ ɠԝɦɵɫ 
ɿɫɬɟɣɞɿ. Ɍɨԑɵɫɩɚɞɚԑɵ ɬɟɫɿɤɬɿң ԛɫɬɿɧɟ ɫɵɧɵԕɬɵң ԛɥɟɫɿɧ ɬɢɟɣɬɿɧ (60 %, ɚɥ ԕɚɥԑɚɧ 
ɫɵɧɵԕɬɚɪɞɵ ɩɟɲɤɟ ɛɟɪɟɞɿ). ɋɵɧɵԕɬɚɪ ɲɢɯɬɚɞɚ ɲɵԕԕɚɧ ɝɚɡɞɚɪɦɟɧ ɠԥɧɟ 
ɠɚɧɚɪԑɵɥɚɪɦɟɧ ԕɵɡɚɞɵ. Ʉɟɡɟɤɬɟɝɿ ɛɚɥԕɵɦɚɧɵ ɲɵԑɚɪɵɩ ɚɥԑɚɧɧɚɧ ɤɟɣɿɧ, 
ɚɪɧɚɣɵ ԝɫɬɚɩ ɬԝɪɚɬɵɧ ɫɚɭɫɚԕɬɚɪɞɵ ɚɲɵɩ, ɛɚɥԕɵɬɭɞɵ ɛɚɫɬɚɩ, ɫɵɧɵԕɬɚɪɞɵ 
ɩɟɲɤɟ ɬԛɫɿɪɟɞɿ, ɚɥ ɲɚɯɬɚԑɚ ɫɵɧɵԕɬɚɪɞɵң ɤɟɥɟɫɿ ԛɥɟɫɿɧ ɛɟɪɟɞɿ. ɗɥɟɤɬɪ 
ɷɧɟɪɝɢɹɫɵɧɵң ɲɵԑɵɧɵ 340 ɤɜɬ·ɫɚԑ/ɬ ɲɚɦɚɫɵɧɞɚ. 

ȿɤɿ ɤɨɪɩɭɫɬɵ ɩɟɲɬɟɪ ԕɨɥɞɚɧɵɫ ɬɚɛɭɞɚ. ɉɟɲɬɟ ɟɤɿ ɜɚɧɧɚ ɠԥɧɟ ɛɿɪ ɩɟɲɬɿɤ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɛɚɪ. Ȼɿɪ ɜɚɧɧɚԑɚ ɷɥɟɤɬɪɨɞɬɚɪ ɬԛɫɿɪɿɥɝɟɧ ɤɟɡɞɟ ɠԥɧɟ ɷɥɟɤɬɪ 
ɞɨԑɚɥɚɪɵɦɟɧ ɛɚɥԕɭ ɠԛɪɝɟɧɞɟ, ɟɤɿɧɲɿɫɿɧɟ ɫɵɧɵԕɬɚɪɞɵ ɬɢɟɣɞɿ ɞɟ ɨɥɚɪɞɵ 
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ɠɚɧɚɪԑɵɥɚɪɦɟɧ ɠԥɧɟ ɩɟɲɬɟɧ ɲɵԕԕɚɧ ɝɚɡɞɚɪɦɟɧ ԕɵɡɞɵɪɚɞɵ. ɉɟɲ ɬɚɩ ɨɫɵɧɞɚɣ 
ɫɵɣɵɦɞɵɥɵԕɬɚԑɵ ɟɤɿ ɩɟɲɩɟɧ ɫɚɥɵɫɬɵɪԑɚɧɞɚ ɛɚɥԕɵɬɭɞɵң ԝɡɚԕɬɵԑɵɧ  40 % 

ɠԥɧɟ ɷɥɟɤɬɪ ɷɧɟɪɝɢɹɫɵɧ 40-60 % ԕɵɫԕɚɪɬɭɞɵ ԕɚɦɬɚɦɚɫɵɡ ɟɬɟɞɿ. 

Ƚɪɟɤɢɹɞɚ ɄɈɇɌɂȺɊɄ ɩɟɲɿ ɞɟɩ ɚɬɚɥɵɧɚɬɵɧ ɬԝɪɚԕɬɵ ɬɨԕɬɵң ɲɚɯɬɚɥɵԕ 
ɩɟɲɿ ɠԝɦɵɫ ɿɫɬɟɣɞɿ. 

ɉɟɲɬɿң ԕɚɩɬɚɦɚɫɵ ɰɢɥɢɧɞɪ ɬԥɪɿɡɞɿ ɫɭɦɟɧ ɫɚɥԕɵɧɞɚɬɵɥɚɞɵ, ɩɟɲɬɿң 
ɨɫɿɧɿң ɛɨɣɵɦɟɧ ԧɬɟɬɿɧ ɜɟɪɬɢɤɚɥɶ ɝɪɚɮɢɬɬɿ ɷɥɟɤɬɪɨɞ ɰɢɥɢɧɞɪ ɬԥɪɿɡɞɿ ɫɭɦɟɧ 
ɫɚɥԕɵɧɞɚɬɵɥɚɬɵɧ ɲɚɯɬɚɦɟɧ ԕɨɪɲɚɥɵɧԑɚɧ. Шɚɯɬɚɦɟɧ ԕɚɩɬɚɦɚɧɵң ɚɪɚɫɵɧɞɚԑɵ 
ɫɚңɵɥɚɭԑɚ ԛɫɬɿɧɝɿ ɠɚԑɵɧɚɧ ԛɡɞɿɤɫɿɡ ɫɵɧɵԕɬɵ ɬɢɟɣɞɿ, ɨɥ ɬԧɦɟɧ ɬԛɫɟɞɿ ɞɟ 
ɷɥɟɤɬɪɨɞɬɚɪ ɚɫ-ɬɵɧɞɚ ɛɚɥԕɢɞɵ, ɚɥ ɬԧɦɟɧ ɬԛɫɤɟɧɞɟ ɫɨɪɵɥԑɚɧ ɝɚɡɞɚɪɦɟɧ ԕɵɡɚɞɵ. 
Ȼɿɪ ɚԑɵɡɵɩ ɚɥɭɞɚɧ ɟɤɿɧɲɿɫɿɧɟ ɞɟɣɿɧɝɿ (90 ɬ) ɭɚԕɵɬ 40 ɦɢɧɭɬɬɵ, ɷɥɟɤɬɪ 
ɷɧɟɪɝɢɹɫɵɧɵң ɲɵԑɵɧɵ 250 ɤɜɬ·ɫɚԑ/ɬ ԕԝɪɚɣɞɵ. 

Кɨɧɫɬɢɥ ɩɪɨɰɟɫі. ɉɟɲɬɿң ԕɚɛɵɪԑɚɫɵɧɞɚԑɵ ɬɟɫɿɤɤɟ ɿɲɿɧɞɟ ɠɵɥɠɵɩ ɠԛɪɿɩ 
ɬԝɪɚɬɵɧ ɤɨɧɜɟɣɟɪɿɥɿ ԝɡɵɧ ɝɨɪɢɡɨɧɬɚɥɶ ɤɚɦɟɪɚ ɠɚɧɚɫɚɞɵ. Ʉɨɧɜɟɣɟɪɝɟ 
ɫɵɧɵԕɬɚɪ ɬɢɟɥɿɧɟɞɿ, ɨɥ ɤɚɦɟɪɚ ɚɪԕɵɥɵ ɠɵɥɠɵɩ ɲɵԕԕɚɧ ɝɚɡɞɚɪɦɟɧ ɠɿɧɟ 
ɠɚɧɚɪԑɵɥɚɪɦɟɧ 500-700 

ɨɋ ɞɟɣɿɧ ԕɵɡɚɞɵ ɞɚ ԛɡɞɿɤɫɿɡ ɩɟɲ ɿɲɿɧɟ ɛɚɥԕɵɦɚɧɵң 
ԕɚɠɟɬɬɿ ɦɚɫɫɚɫɵɧ ɚɥԑɚɧɲɚ ɬԧɝɿɥɟɞɿ. ɗɥɟɤɬɪ ɷɧɟɪɝɢɹɧɵң ɲɵԑɵɧɚ 380 ɤɜɬ· ɫɚԑ/ɬ 
ɬɟң. 

 ɋɨңԑɵ ɠɵɥɞɚɪɵ ɛɨɥɚɬɬɵ ɷɥɟɤɬɪ ɩɟɲɬɟɪɿɧɞɟ ԕɨɪɵɬԕɚɧɞɚ 
ɦɟɬɚɥɞɚɧɞɵɪɵɥԑɚɧ ɠԝɦɚɪɲɚԕɬɚɪɞɵ, ɹԑɧɢ ɬɭɪɚɥɚɣ ɬɨɬɵԕɫɵɡɞɚɧɞɵɪɭ 
ԥɞɿɫɬɟɪɿɦɟɧ ɚɥɵɧɚɬɵɧ ɬɨɥɵԕ ɬɨɬɵԕɫɵɡɞɚɧɛɚԑɚɧ ɠԝɦɚɪɲɚԕɬɚɪɞɵ ɩɚɣɞɚɥɚɧɭ 
ԧɪɿɫɬɟɭ ԛɫɬɿɧɞɟ. ɀԝɦɚɪɲɚԕɬɚɪɞɵң ɞɢɚɦɟɬɪɿ 3-20 ɦɦ ɬɟң ,ɨɥɚɪɞɵң ɧɟɝɿɡɿɧ 
ԕԝɪɚɦɵɧɞɚ 0,2-ɞɟɧ 2,0-2,4 % ɞɟɣɿɧ ɤԧɦɿɪɬɟɝɿ ɛɚɪ ɬɟɦɿɪ ԕԝɪɚɣɞɵ; ɨɥɚɪɞɚ 
ɛɿɪɲɚɦɚ ɦԧɥɲɟɪɞɟ ɬɨɬɵԕɫɵɡɞɚɧɛɚԑɚɧ ɬɟɦɿɪ ɨɤɫɢɞɬɟɪɿ ɠԥɧɟ ɦԧɥɲɟɪɿ 
ɠԝɦɚɪɲɚԕɬɵң ɦɚɫɫɚɫɵɧɚɧ 3-7 % ɚɫɩɚɣɬɵɧ ɦɚңɵɡɫɵɡ ɠɵɧɵɫ (ɤԧɛɿɧɟɫɟ 
SiO2 ɠԥɧɟ Al2Ɉ3) ɛɨɥɚɞɵ. ɀԝɦɚɪɲɚԕɬɚɪɞɵң ɦɚңɵɡɞɵ ɫɢɩɚɬɬɚɦɚɫɵ –ɦɟɬɚɥɞɚɧɭ 
ɞԥɪɟɠɟɫɿ, ɹԑɧɢ ɬɨɬɵԕɫɵɡɞɚɧԑɚɧ ɬɟɦɿɪ ɦԧɥɲɟɪɿɧɿң (ɦɟɬɚɥɥ ɬԛɪɿɧɞɟɝɿ)ɨɧɵң 
ɠԝɦɚɪɲɚԕɬɚԑɵ ɠɚɥɩɵ ɦԧɥɲɟɪɿɧɟ ԕɚɬɵɧɚɫɵ; ɨɥ ԥɞɟɬɬɟ 0,88-0,97 (88-97 %) 

ԕԝɪɚɣɞɵ. 
Ȼԝɥ ɲɢɤɿɡɚɬɬɵң ɟɪɟɤɲɟ ԧɡɝɟɲɟɥɿɝɿ –ɤԛɤɿɪɬɬɿң, ɮɨɫɮɨɪɞɵң, ɦɵɫɬɵң, ɧɢ-

ɤɟɥɶɞɿң, ɯɪɨɦɧɵң ɠԥɧɟ ԥɞɟɬɬɟ ɛɨɥɚɬ ɫɵɧɵԑɵɧɞɚ ɤɟɡɞɟɫɟɬɿɧ (Pb,Sn,Bi,Zn,As,Sb) 
ɛɚɫԕɚ ɞɚ ԕɨɫɵɧɞɵɥɚɪɞɵң ɚɡ ɦԧɥɲɟɪɞɟ ɛɨɥɭɵ. Ȼԝɥ ԕɨɪɵɬɭ ԛɞɿɪɿɫɿɧ ɠɟңɿɥɞɟɬɟɞɿ 
ɠԥɧɟ ɬɚɡɚɥɵԕɞԥɪɟɠɟɫɿ ɠɨԑɚɪɵ ɛɨɥɚɬɬɵ ɚɥɭɞɵ ԕɚɦɬɚɦɚɫɵɡ ɟɬɟɞɿ (ɛɨɥɚɬɬɚԑɵ 
ԕɨɫɵɧɞɵɥɚɪɞɵң ɠɢɧɚԕ ɦԧɥɲɟɪɿ ɛɨɥɚɬ ɫɵɧɚԕɬɚɪɵɧɚɧ ԕɨɪɵɬԕɚɧԑɚ ԕɚɪɚԑɚɧɞɚ 3-

10 ɟɫɟ ɚɡ ɛɨɥɚɞɵ) [10]. 

ȿɝɟɪɞɟ ɦɟɬɚɥɞɚɧɞɵɪɵɥԑɚɧ ɠԝɦɚɪɲɚԕɬɚɪɞɵң ɲɢɯɬɚɞɚԑɵ ɦԧɥɲɟɪɿ ɨɧɵң 

ɦɚɫɫɚɫɵɧɚɧ 25-30 % ɚɫɩɚɫɚ, ɨɧɞɚ ɷɥɟɤɬɪɦɟɧ ԕɨɪɵɬɭɞɵң ɬɟɯɧɨɥɨɝɢɹɫɵ ɤԥɞɿɦɝɿ 
ɬɟɯɧɨɥɨɝɢɹɞɚɧ ɟɥɟɭɥɿ ԧɡɝɟɲɿɥɿɝɿ ɛɨɥɦɚɣɞɵ. ɇɟɝɿɡɿɧ ɦɟɬɚɥɞɚɧɞɵɪɵɥԑɚɧ 
ɠԝɦɚɪɲɚԕɬɚɪ ԕԝɪɚɣɬɵɧ ɲɢɯɬɚɧɵ ԧңɞɟɭ ԧɡɝɟɲɟ ɬɟɯɧɨɥɨɝɢɹɧɵ ԕɨɥɞɚɧɭɞɵ  

ɬɚɥɚɩ ɟɬɟɞɿ. Ɉɧɵң ɧɟɝɿɡɿ ɫɨңԑɵ ɠɵɥɞɚɪɵ ɠɚɫɚɥɵɧɵɩ ɠԥɧɟ ɠɟɤɟ ɷɥɟɦɟɧɬɬɟɪɿ 
ԥɛɞɟɧ ɠɟɬɿɥɞɿɪɿɥɭɞɟ. Ȼԝɥ ɬɟɯɧɨɥɨɝɢɹɧɵң ɟɥɟɭɥɿ ɟɪɟɤɲɟɥɿɝɿɧɟ ɠɚɬɚɬɵɧɞɚɪ: 
ɠԝɦɚɪɲɚԕɬɚɪɞɵ ɩɟɲɤɟ ɛɟɪɿɥɟɬɿɧ ɷɥɟɤɬɪ ԕɭɚɬɵɧɚ ɩɪɨɩɨɪɰɢɨɧɚɥ ɠɵɥɞɚɦɞɵԕɬɚ 
ԛɡɞɿɤɫɿɡ ɬɢɟɭ, ɠԥɧɟ ɞɟ ɬɢɟɭ ɩɟɲɬɿң ɿɲɿɧɞɟ ɫԝɣɵԕ ɦɟɬɚɥɥ ɜɚɧɧɚɫɵ 
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ԕɚɥɵɩɬɚɫԕɚɧɧɚɧ ɤɟɣɿɧ ɛɚɫɬɚɥɭԑɚ ɬɢɿɫɬɿ; ɛɚɥԕɵɬɭ ɦɟɪɡɿɦɿɧ ɬɨɬɵԕɬɵɪɭɦɟɧ 
(ɤԧɦɿɪɬɟɤɬɟɧɞɿɪɭ) ɛɿɪɝɟ ɠԛɪɝɿɡɭ; ɲɢɯɬɚɞɚ ɡɢɹɧɞɵ ɚɪɚɥɚɫɩɚɥɚɪɞɵң – ɤԛɤɿɪɬ ɩɟɧ 
ɮɨɫɮɨɪɞɵң ɦԧɥɲɟɪɿɧɿң ɚɡ ɛɨɥɭɵɧɚ ɛɚɣɥɚɧɵɫɬɵ ɛɚɥԕɵɬɭ ɬɟɯɧɨɥɨɝɢɹɫɵɧɵң 
ɠɟңɿɥɞɟɧɭɿ. ɀԝɦɚɪɲɚԕɬɚɪɞɵң ɲɢɯɬɚɞɚԑɵ ԕɨɥɚɣɥɵ ɦԧɥɲɟɪɿ ɨɧɵң ɦɚɫɫɚɫɵɧɚɧ 
60-70% ԕԝɪɚɣɞɵ; ɨɥɚɪɞɵң ɦԧɥɲɟɪɿ ɨɞɚɧ ɠɨԑɚɪɵ ɛɨɥԑɚɧɞɚ ɛɚɥԕɵɬɭ ɠԥɧɟ 
ɛɚɥԕɵɬɭɞɵң ɠɚɥɩɵ ԝɡɚԕɬɵԑɵ ɚɪɬɚɞɵ. 

Ɍԧɦɟɧɞɟ Ɉɫɤɨɥ ɷɥɟɤɬɪ ɦɟɬɚɥɥɭɪɝɢɹɥɵԕ ɡɚɭɵɬɵɧɵң 150-ɬ ɩɟɲɬɟɪɞɟ 
ԕɨɥɞɚɧɵɥɚɬɵɧ ɬɟɯɧɨɥɨɝɢɹ ɫɢɩɚɬɬɚɥɵɧԑɚɧ. Ԕɚɥɵɩɬɚɧɞɵɪɵɥɝɚɧɧɚɧ ɤɟɣɿɧ ɩɟɲɤɟ 
ɫɟɛɟɬɩɟɧ ɲɢɯɬɚɧɵң ɦɚɫɫɚɫɵɧɚɧ 25-40 % ɦԧɥɲɟɪɞɟ ɛɨɥɚɬ ɫɵɧɵԕɬɚɪɵɧ ɠԥɧɟ 
ɛɿɪɿɧɲɿ ɪɟɬɬɿɤ ɲɥɚɤɬɵ ɠԛɪɝɿɡɭ (ɠɚɫɚɭ) ԛɲɿɧ ɤԧɩ ɟɦɟɫ ԥɤ ɠԥɧɟ ɛɚɥԕɵɬԕɵɲ 
ɲɩɚɬ ɬɢɟɣɞɿ. Ʉɟɣɞɟ ɤԧɦɿɪɬɟɤɬɿ ɛɨɥɚɬɬɚɪɞɵ ɛɚɥԕɵɬԕɚɧɞɚ, ɦɟɬɚɥɞɚ ɛɚɥԕɭ 
ɛɚɪɵɫɵɧɞɚ ɤԧɬɟɪɿңɤɿ ɤԧɦɿɪɬɟɤ ԕɚɠɟɬ ɛɨɥԑɚɧɞɚ, ɚɥ ɨɧɵң ɠԝɦɚɪɲɚԕɬɚԑɵ 
ɦԧɥɲɟɪɿ ɤԧɩ ɟɦɟɫ, ɤԧɦɿɪɬɟɤɬɿң ɦԧɥɲɟɪɿɧ, ɠԝɦɚɪɲɚԕɬɚɪɞɵң ɬɟɦɿɪ ɨɤɫɢɞɬɟɪɿɧɿң 
ɬɨɬɵԕɫɵɡɞɚɧɞɵɪԑɵɲɵ ɛɨɥɚɬɵɧ, ɤɨɤɫ ԕɨɫɚɞɵ; ɨɧɵ ɩɟɲɬɿң ɬɚɛɚɧɵɧɚ ɧɟɦɟɫɟ 
ɛɚɥԕɵɬɭɞɵң ɛɚɫɵɧɞɚ ɫɵɧɵԕɬɚɪ ԕɚɛɚɬɵɧɞɚ ɛɚɥԕɵɬɵɥɚɬɵɧ ԕԝɞɵԕɬɚɪԑɚ ɬɢɟɣɞɿ.  

ɋɵɧɵԕɬɚɪɞɵ ɬɢɟɝɟɧɧɟɧ ɤɟɣɿɧ ɩɟɲɬɿ ɬɨԕԕɚ ԕɨɫɚɞɵ ɠԥɧɟ 20 ɦɢɧ ɤɟɣɿɧ, 
ɲɢɯɬɚɞɚ ԕԝɞɵԕɬɚɪ ɛɚɥԕɵɬɵɥԑɚɧɞɚ ɠԥɧɟ ɫԝɣɵԕ ɜɚɧɧɚ ɬԛɡɿɥɝɟɧɞɟ 
ɠԝɦɚɪɲɚԕɬɚɪɞɵң ԛɡɞɿɤɫɿɡ ɬɢɟɥɭɿɧ ɛɚɫɬɚɣɞɵ; ԥɞɟɬɬɟ ɨɥɚɪɞɵ ɚɜɬɨɦɚɬɬɵԕ 
ɠԛɣɟɧɿң ɤԧɦɟɝɿɦɟɧ ɩɟɲɬɿң ɬɨԑɵɫɩɚɫɵɧɞɚԑɵ ɬɟɫɿɤ ɚɪԕɵɥɵ ɷɥɟɤɬɪ ɞɨԑɚɥɚɪɵɧɵң 
ɚɣɦɚԑɵɧɚ ɬɢɟɣɞɿ. ȼɚɧɧɚԑɚ ɤɟɥɿɩ ɬԛɫɤɟɧ ɠԝɦɚɪɲɚԕɬɚɪ ԕɵɡɚɞɵ ɠɿɧɟ ɛɚɥԕɢɞɵ, ɚɥ 
ɨɥɚɪɞɵң ԕԝɪɚɦɵɧɞɚԑɵ ɦɚңɵɡɞɵ ɠɵɧɵɫ ɩɟɧ ɬɟɦɿɪ ɨɤɫɢɞɬɟɪɿ ɲɥɚɤԕɚ ɤԧɲɟɞɿ; 
ɠԝɦɚɪɲɚԕɬɚɪɞɵң ɛɚɥԕɭɵ ɦɟɬɚɥɞɵң ɤԧɦɿɪɬɟɝɿɧɿң ɲɥɚɤɬɵң ɬɟɦɿɪ ɨɤɫɢɞɬɟɪɿɦɟɧ 
ɪɟɚɤɰɢɹɥɚɧɭɵɦɟɧ, ɹԑɧɢ ɜɚɧɧɚɧɵң ԕɚɣɧɚɭɵɧ ɬɭɞɵɪɚɬɵɧ. ɋɈ-ɧɵң ɬԛɡɿɥɭɿɦɟɧ  

ɬɟɦɿɪɞɿң ɤԧɦɿɪɬɟɤɩɟɧ ɬɨɬɵԕɫɵɡɞɚɧɭɵɦɟɧ ԕɨɫɚԕɬɚɥɵɩ ɠԛɪɟɞɿ. 
ɀԝɦɚɪɲɚԕɬɚɪɞɵң ɦɚңɵɡɫɵɡ ɠɵɧɵɫɵɧ (SiO2  ɦɟɧ Al2O3) ɲɥɚɤɬɚɭԑɚ 
ɠԝɦɚɪɲɚԕɬɚɪɦɟɧ ɛɿɪɝɟ ԛɡɞɿɤɫɿɡ ԥɤ ɬɢɟɩ ɬԝɪɚɞɵ; ɨɧɵ ɲɥɚɤɬɵң ɧɟɝɿɡɞɿɝɿ 1,7-2,1 

ɛɨɥɚɬɵɧɞɚɣ (~100-120 ɤɝ/ɬ ɠԝɦɚɪɲɚԕԕɚ) ɟɬɿɩ ɛɟɪɟɞɿ. ɀԝɦɚɪɲɚԕɬɚɪɞɵң 
ɠɚɪɬɵɫɵ ɛɚɥԕɵԑɚɧɧɚɧ ɤɟɣɿɧ ɲɥɚɤɬɵң ɛɿɪ ɛԧɥɿɝɿɧ ɩɟɲɬɟɧ ԕԝɣɵɩ ɚɥɚɞɵ. 

ɀԝɦɚɪɲɚԕɬɚɪɞɵ ɛɟɪɭɞɿң ɠɵɥɞɚɦɞɵԑɵɧ, ɜɚɧɧɚɧɵң ɬɟɦɩɟɪɚɬɭɪɚɫɵ 1550-
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ɨɋ ɤɟɦ ɛɨɥɦɚɣɬɵɧɞɚɣ ɟɬɿɩ, ɩɟɲɤɟ ɛɟɪɿɥɝɟɧ ɷɥɟɤɬɪ ԕɭɚɬɵɦɟɧ ɫԥɣɤɟɫ 

ɤɟɥɬɿɪɟɞɿ. ɀԝɦɚɪɲɚԕɬɚɪɞɵң ɲɵԑɵɧɵ ɬɵɦ ɤԧɩ ɛɨɥԑɚɧɞɚ ɜɚɧɧɚɧɵң 
ɬɟɦɩɟɪɚɬɭɪɚɫɵ ɬԧɦɟɧɞɟɣɞɿ, ɨɫɵɧɵң ɧԥɬɢɠɟɫɿɧɞɟ ɠԝɦɚɪɲɚԕɬɚɪɞɵң ɛɚɥԕɭɵ 
ɟɥɟɭɥɿ  ɬԧɦɟɧɞɟɣɞɿ. Ɉɫɵɦɟɧ ԕɚɬɚɪ ԛɞɟɪɿɫɬɿ ɛɚɥԕɭ ɜɚɧɧɚɧɵң ԕɚɪԕɵɧɞɵ 
ԕɚɣɧɚɭɵɦɟɧ(ɤԧɦɿɪɬɟɤɬɿң ɬɨɬɵԑɭɵ) ԕɨɫɚԕɬɚɥɵɩ ɠԛɪɟɬɿɧɞɟɣ ɟɬɭɝɟ ԝɦɬɵɥɚɞɵ, 
ԧɣɬɤɟɧɿ ԕɚɣɧɚɭ (ɚɪɚɥɚɫɬɵɪɭ) ɜɚɧɧɚɧɵң ԕɵɡɭɵ ɦɟɧ ɠԝɦɚɪɲɚԕɬɚɪɞɵң ɛɚɥԕɭɵɧ 
ɲɚɩɲɚңɞɚɬɚɞɵ. Ԕɚɣɧɚɭɞɵң ԕɚɪԕɵɧɵ ɠԝɦɚɪɲɚԕɬɚɪɞɵң ɦɟɬɚɥɞɚɧɭ ɞԥɪɟɠɟɫɿ ɚɡ 
ɛɨɥԑɚɧɞɚ (ɨɥɚɪɞɵң ԕԝɪɚɦɵɧɞɚ ɬɟɦɿɪ ɨɤɫɢɞɬɟɪɿ ɚɡ ɛɨɥԑɚɧɞɚ) ɠԥɧɟ ɨɥɚɪɞɚ 
ɤԧɦɿɪɬɟɤ ɦԧɥɲɟɪɿ ɬԧɦɟɧ ɛɨɥԑɚɧɞɚ ɚɡ ɛɨɥɚɞɵ. Ԕɚɣɧɚɭɞɵ ԕɚɪԕɵɧɞɚɬɭ ԛɲɿɧ 
ɤɟɣɛɿɪɛɚɥԕɵɬɭɥɚɪɞɚ ɜɚɧɧɚɧɵ ɨɬɬɟɤɩɟɧ ԛɪɥɟɭɞɿ, ɬɨɬɵԕԕɚɧ ɠԝɦɵɪɲɚԕɬɚɪɬɢɟɭɞɿ, 
ɤԧɦɿɪɬɟɤɬɟɧɞɿɪɝɿɲɬɟɪ (ɤɨɤɫɬɵ) ԛɫɬɟɦɟɥɟɭɞɿ ԕɨɥɞɚɧɚɞɵ. 

ɀԝɦɵɪɲɚԕɬɚɪɞɵң ɛɚɥԕɭɵ ɚɹԕɬɚɥԑɚɧɧɚɧ ɤɟɣɿɧ ɬɨɬɵԕԕɚɧ ɲɥɚɤɬɵң ɞɟɧɿɧ 
ɩɟɲɬɟɧ ԕɨɬɚɪɵɩ ɚɥɚɞɵ ɠԥɧɟ ԕɚɠɟɬɬɿ ɠɚԑɞɚɣɞɚ ɫԝɣɵԕ ɦɟɬɚɥɞɵ ɤԧɦɿɪɬɟɤɬɿң 
ɛɟɥɝɿɥɟɧɝɟɧ ɦԧɥɲɟɪɿɧ ɚɥԑɚɧԑɚ ɞɟɣɿɧ ɨɬɬɟɤɩɟɧ ԕɵɫԕɚ ɦɟɪɡɿɞɿ ԛɪɥɟɭɞɿ ɠԛɪɝɿɡɟɞɿ, 
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ɫɨɧɵɦɟɧ ԕɚɬɚɪ ɦɟɬɚɥɞɵ ԕɚɠɟɬɬɿ ɬɟɦɩɟɪɚɬɭɪɚԑɚ ɞɟɣɿɧ ԕɵɡɞɵɪɚɞɵ. Ɉɞɚɧ ɤɟɣɿɧ 
ɦɟɬɚɥɞɵ ɲɥɚɤɫɵɡ ɨɠɚɭԑɚ ɚԑɵɡɵɩ ɚɥɚɞɵ, ɨԑɚɧ ɨɬɬɟɤɬɟɧɞɿɪɝɿɲɬɟɪ ɦɟɧ 
ɥɟɝɿɪɥɟɭɿɲɬɟɪ, ɨɥɚɪɞɚɧ ɤɟɣɿɧ ɨɠɚɭɞɚ ɲɥɚɤ ɠɚɛɵɧɵɧ ɠɚɫɚɭ ԛɲɿɧ ɛɚɥԕɵɬԕɵɲ 
ɲɩɚɬɩɟɧ ԥɤ ɟңɝɿɡɿɥɟɞɿ. ɋɨɧɚɧ ɫɨң ɨɠɚɭɞɵ ɩɟɲɬɟɧ ɬɵɫ ԧңɞɟɭ ԕɨɧɞɵɪԑɵɫɵɧɚ 
ɠɿɛɟɪɟɞɿ. 
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2 Ɍɟɯɧɨɥɨɝɢяɥыԕ ɛԧɥіɦ 

 

2.1 Шɢɯɬɚɧыԙ ɬɨɥыԕ ɟɫɟɩɬɟɥɭі, ɪɟɞɭɤɰɢяɥɚɩ-ɛɚɥԕыɬɭ ɩɪɨɰɟɫɫіɧіԙ 
ɦɚɬɟɪɢɚɥɞыԕ ɠԥɧɟ ɠыɥɭ ɛɚɥɚɧɫы 

 

Ɍɟɦɿɪ ɚɥɭ. 
2.1 Ʉɟɫɬɟ – Шɢɯɬɚ ɤɨɦɩɨɧɟɧɬɬɟɪɿɧɿң ɯɢɦɢɹɥɵԕ ԕԝɪɚɦɵ 

Ɇɚɬɟɪɢɚɥ
ɞɚɪɞɵң 
ɚɬɚɭɵ 

                  ɏɢɦɢɹɥɵԕ ԕԝɪɚɦɵ, % 

Fe FeO SiO2 Mn Al2O3 CaO MgO Cr2O3 MnO2 S P 

ɋɋɌɄԦȻ 
Ɍɟɦɿɪ-

ɤɟɧɞɿ 
ɤɨɧɰɟɧɬɪ

ɚɬɵ 

66,6 18,2 3,65 0,18 0,95 0,87 0,46 ─ 0,285 0,02 0,019 

ɏɪɨɦ 
ɤɟɧɿ 

─ 15,2 5,0 ─ 12,6 0,44 12,0 52,0 ─ 0,02 0,015 

 

Шɢɯɬɚɧɵң ɤɟɧɞɿɤ ɛԧɥɿɝɿ 30 % ɯɪɨɦ ɤɟɧɿ, 70 % ɬɟɦɿɪ ɤɟɧɿ ԕԝɪɚɣɞɵ. 
Ɉɪɬɚɲɚɥɚɧԑɚɧ ɯɢɦɢɹɥɵԕ ԕԝɪɚɦ ɤɟɥɟɫɿ ԥɞɿɫ ɛɨɣɵɧɲɚ ɿɫɤɟ ɚɫɵɪɵɥɚɞɵ: 

 

ȼ=0,7·ɏ(1) +0,3·ɏ(2) 

 

2.2 Ʉɟɫɬɟ – Шɢɯɬɚ ɤɨɦɩɨɧɟɧɬɬɟɪɿɧɿң ɯɢɦɢɹɥɵԕ ԕԝɪɚɦɵ  
Fe FeO Mn MnO2 S P SiO2 Al2O3 CaO MgO Cr2O3 S P 

46,62 17,3 0,126 0,2 0,02 0,018 4,06 4,45 0,74 3,92 15,6 0,02 0,018 

 

Fe, Mn, V – ɠɨԑɚɪԑɵ ɬɨɬɵԕɬɚɪɵɧɵң ɤɨɧɰɟɧɬɪɚɰɢɹɫɵɧ ɚɧɵԕɬɚɣɦɵɡ: 
 

Fe2O3=1,4285(Fe-0,777FeO)=1,4285(66,6-0,777·18,2)=1,4285·(66,6-

14,141)=74,938 % 

MnO2=1,5818(Mn-0,7746MnO)=1,5818(0,18-0,7746·0,28)=0,285 % 

 

Шɢɯɬɚɧɵ ɪɟɞɭɤɰɢɹɥɚɩ-ɤԛɣɞɿɪ, ɦɟɬɚɥɞɚɧɞɵɪɭ ɠԥɧɟ ɛɚɥԕɵɬɭ ɩɪɨɰɟɫɫɿɧɞɟ 
ɤɟɥɟɫɿ ɬɨɬɵԕɬɚɪɞɵң ɨɬɬɟɝɿɥɟɪɿ ɪɟɞɭɤɰɢɹɥɚɧɚɞɵ: Fe2O3→Fe3O4→FeO; 
MnO2→Mn2O3→Mn3O4→MnO;  

Ʉɟɥɬɿɪɿɥɝɟɧ ɬɨɬɵԕɬɚɪɞɵң ɨɬɬɟɝɿɥɟɪ ɋɈ2 ɠԥɧɟ ɋɈ ɬԛɪɿɧɞɟɝɿ ԕɚɬɬɵ 
ɤԧɦɿɪɬɟɝɿɦɟɧ ԥɪɟɤɟɬɬɟɫɤɟɧ ɤɟɡɞɟ ɝɚɡԑɚ ɚɣɧɚɥɚɞɵ. Ɍԛɡɿɥɝɟɧ ɝɚɡɞɚԑɵ ɋɈ2 ɠԥɧɟ 
ɋɈ ԕɚɬɵɧɚɫɵ ɬɨɬɵԕɬɚɪɞɵң ɪɟɞɭɤɰɢɹɥɚɧɭ ɫɚɬɵɫɵɧɚ ɠԥɧɟ ɩɪɨɰɟɫɫɬɿң 
ɬɟɦɩɟɪɚɬɭɪɚɫɵɧɚ ɬԥɭɟɥɞɿ. Ɋɟɞɭɤɰɢɹɥɚɩ-ɛɚɥԕɵɬɭ ɩɪɨɰɟɫɫɿɧɞɟ ԥɪɛɿɪ ɦɟɬɚɥԑɚ 
ԕɚɬɵɫɬɵ ɨɥɚɪɞɵң ɪɟɞɭɤɰɢɹɥɚɧɭ ɧɟɦɟɫɟ ɫɿңɭ ɞԥɪɟɠɟɫɿɧ ɚɥɞɵɧ ɚɥɚ ɛɨɥɠɚɭԑɚ 
ɛɨɥɚɞɵ. Ɇɟɫɚɥɵ, ɬɟɦɿɪɞɿɤɿ ηFe=0,999 %; ɦɚɪɝɚɧɟɰɬɿɤɿ ηMn=0,80 %; ɜɚɧɚɞɢɣɞɿɤɿ 
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ηV=0,90. Ȼԝɥ ɦɟɬɚɥɞɚɪɞɚɧ ɛɚɫԕɚ ɤԧɦɿɪɬɟɝɿɧɿң ɚɪɬɵԕ ɦԧɥɲɟɪɿɧɟ ɠԥɧɟ 
ɬɟɦɩɟɪɚɬɭɪɚ ɞɟңɝɟɣɿɧɟ ɬԥɭɟɥɞɿ ɬԛɪɞɟ ɤɪɟɦɧɢɣ ɞɟ ɚɡɞɚɩ ɪɟɞɭɤɰɢɹɥɚɧɚɞɵ. 
ɋɨɧɞɵԕɬɚɧ ɤɪɟɦɧɢɣ ɬɨɬɵԑɵɧɵң ɝɚɡԑɚ ɚɣɧɚɥɚɬɵɧ ɨɬɬɟɝɿɫɿɧɿң ɦԧɥɲɟɪɿ 
ɟɫɤɟɪɿɥɦɟɭɿ ɦԛɦɤɿɧ ɧɟɦɟɫɟ ɨɧɵң ɦɟɬɚɥɞɚԑɵ ɤԛɬɿɥɿɬɿɧ ɤɨɧɰɟɧɬɪɚɰɢɹɫɵ 
ɛɨɣɵɧɲɚ 0,18-0,3 % ɚɪɚɥɵԑɵɧɞɚ ɟɫɤɟɪɿɥɭɿ ɦԛɦɤɿɧ.  

 

Шɢɯɬɚɧɵң ɝɚɡԑɚ ɚɣɧɚɥɚɬɵɧ ɨɬɬɟɝɿɫɿɧɿң ɦԧɥɲɟɪɿɧ ɚɧɵԕɬɚɭ 

Ɍɟɦіɪ ɪɟɞɭɤɰɢяɥɚɧғɚɧ ɤɟɡɞɟ. ȿң ɚɥɞɵɦɟɧ ɨɪɬɚɲɚɥɚɧԑɚɧ ɲɢɯɬɚɧɵң  ɤɟɧɞɿɤ 
ɛԧɥɿɝɿɧɿң ɠɨԑɚɪԑɵ ɠԥɧɟ ɬԧɦɟɧɝɿ ɬɨɬɵԕɬɚɪɵɧɵң ԕɚɬɵɧɚɫɵɧ ɛɚԑɚɥɚɣɦɵɡ. ɀɚɥɩɵ 
ɬɟɦɿɪ Fe=66,6 % ɠԥɧɟ ɬɟɦɿɪ ɬɨɬɵԑɵ FeO=18,2 % ɤɨɧɰɟɧɬɪɚɰɢɹɫɵ ɬɭɪɚɥɵ 
ɛɟɪɿɥɝɟɧ ɧԥɬɢɠɟɥɟɪ ɛɨɣɵɧɲɚ Fe2O3 ɠԥɧɟ FeO-ɦɟɧ ɛɚɣɥɚɧɵɫɬɚԑɵ ɨɬɬɟɝɿɧɿң 
ɦԧɥɲɟɪɿɧ ɛɚԑɚɥɚɭԑɚ ɛɨɥɚɞɵ.  

 

Fe(ɝ)=Fe-0,777FeO=66,6-0,777·18,2=52,46 % 

 

Ȼԝɞɚɧ ɚɪɵ ԥɞɿɫɬɟɦɟ ɛɨɣɵɧɲɚ ɝɚɡԑɚ ɚɣɧɚɥɚɬɵɧ ɨɬɬɟɝɿɧɿң ɦԧɥɲɟɪɿɧ 
ɪɟɞɭɤɰɢɹ ɫɚɬɵɥɚɪɵ ɛɨɣɵɧɲɚ ɚɧɵԕɬɚɣɦɵɡ: 

 

Fe2O3→Fe3O4; ΔΟ'1=10-2·0,4285·Fe(ɝ)·0,111=0,0476·10-2·52,46=0,025 
ɤɝ/ɤɝ ɲɢɯɬɚ 

Fe3O4→FeO; · ΔΟ'2=10-2·0,4285·Fe(ɝ)·0,222=0,0951·10-2·52,46=0,0498 
ɤɝ/ɤɝ ɲɢɯɬɚ 

 

Ɋɟɞɭɤɰɢɹɥɚɧɛɚԑɚɧ ɬɟɦɿɪ FeO ɬԛɪɿɧɞɟ ԕɚɥɚɞɵ ɠԥɧɟ ɫɨңԑɵ ɫɚɬɵɞɚ ɫԥɣɤɟɫ 
ɫɿңɿɪɿɥɭ ɦԥɧɿɧɟ ɤԧɛɟɣɬɿɥɿɩ ɟɫɤɟɪɿɥɭɿ ɦԛɦɤɿɧ, ɹԑɧɢ 

 

FeO→Fe; ΔΟ'3=10-2·ηFe·(0,4285·0,667Fe(ɝ)+0,222FeO)=  
=10-2·0,999(0,2858·52,46+0,222·18,2)=10-2·0,999(14,99+4,0404)= 

=0,190 ɤɝ/ɤɝ ɲɢɯɬɚ 

 

Ɍɟɦɿɪ ɪɟɞɭɤɰɢɹɥɚɧԑɚɧɞɚ ɛɚɪɥɵԕ ɝɚɡԑɚ ɚɣɧɚɥԑɚɧ ɨɬɬɟɝɿɧɿң ɦԧɥɲɟɪɿ 
 

ΔΟ'Fe=ΔΟ'1+ΔΟ'2+ΔΟ'3=0,025+0,0498+0,190=0,2648 ɤɝ/ɤɝ ɲɢɯɬɚ 

 

Хɪɨɦ ɪɟɞɭɤɰɢяɥɚɧғɚɧ ɤɟɡɞɟ. Ⱥɥԑɚɲԕɵ ɲɢɯɬɚɞɚ ɛɚɪɥɵԕ ɯɪɨɦ Cr2O3 

ɬԛɪɿɧɞɟ ɤɟɡɞɟɫɟɞɿ. Ɍɟɧɞɟɭ ɛɨɣɵɧɲɚ ɯɪɨɦɧɵң ɪɟɞɭɤɰɢɹɥɚɧɭ ɞԥɪɟɠɟɫɿ Ωv=0 ɬɟң 
ɛɨɥɚɞɵ. ɋɨɧɞɚ  

 

Cr2O3→Cr3O4; ΔO'Cr1=0,111·0,461·0,6842·Cr2O3=0,0182ɤɝ/ɤɝ ɲɢɯɬɚ 

Cr2O3→CrO; ΔO'Cr2=0,0364ɤɝ/ɤɝ ɲɢɯɬɚ 

CrO→Cr (ɏɪɨɦ ɪɟɞɭɤɰɢɹɥɚɪɵɧ ɞԥɪɟɠɟɫɿɧ ɟɫɤɟɪɟ ɨɬɵɪɵɩ μCr=0,85)    

ΔOCr3=0,093 ɤɝ/ɤɝ·ɲɢɯɬɚ 
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ɀɚɥɩɵ ɦԧɥɲɟɪɿ ΔɈCr=0,1476 ɤɝ/ɤɝ·ɲɢɯɬɚ. 
Кɪɟɦɧɢɣ ɪɟɞɭɤɰɢяɥɚɧғɚɧ ɤɟɡɞɟ. 1 ɤɝ ɲɢɯɬɚɞɚɧ ɦɟɬɚɥɞɵң ɲɵԑɵɦɵ lɦ=0,6 

ɬɟң ɠԥɧɟ ɨɧɞɚԑɵ ɤɪɟɦɧɢɣɞɿң ɵԕɬɢɦɚɥ ɦԧɥɲɟɪɿ [Si]=0,2 % ɛɨɥɚɞɵ ɞɟɩ ɠɨɛɚɦɟɧ 
ɚɥɚɦɵɡ. 

ɋɨɧɞɚ ɤɪɟɦɧɢɣ ɪɟɞɭɤɰɢɹɥɚɧԑɚɧ ɤɟɡɞɟ ɝɚɡԑɚ ɚɣɧɚɥɚɬɵɧ ɨɬɬɟɝɿɧɿң ɦԧɥɲɟɪɿ 
ΔΟ'Si=[Si]·10-2·lɦ·1,1428=10

-2·0,2·1·1,1428=0,0013 ɤɝ/ɤɝ ɲɢɯɬɚ 

Шɢɯɬɚɞɚɧ ɛɚɪɥɵԕ ɝɚɡԑɚ ɚɣɧɚɥԑɚɧ ɨɬɬɟɝɿɧɿң ɦԧɥɲɟɪɿ 
ΔΟ'ɲ=0,2223+0,0007+0,1476+0,0013=0,3719 ɤɝ/ɤɝ ɲɢɯɬɚ 

 

Ɋɟɞɭɤɰɢɨɧɟɪ ɪɟɬіɧɞɟɝі ɤɨɤɫɬың шығыɧыɧ ɚɧықɬɚɭ. ɋɈ2 ɦɟɧ ɋɈ-ɧɵң 
ɬԛɡɿɥɭɿ ɬɨɬɵԕɬɚɪɬɵң ɪɟɞɭɤɰɢɹɥɚɧɭ ɫɚɬɵɫɵ ɦɟɧ ɬɟɦɩɟɪɚɬɭɪɚԑɚ ɬԥɭɟɥɞɿ 
ɛɨɥԑɚɧɞɵԕɬɚɧ, ɟң ɚɥɞɵɦɟɧ ɪɟɞɭɤɰɢɹɥɚɧɭ ɪɟɠɢɦɿɧ ɨɪɧɚɬɵɩ ɠԥɧɟ ɩɪɨɰɟɫɫɬɿң 
ɬɟɦɩɟɪɚɬɭɪɚɫɵɧ ɬɚңɞɚɭ ԕɚɠɟɬ. Ɍɟɦɿɪɥɿң ɪɟɞɭɤɰɢɹɥɚɧɭ ɩɪɨɰɟɫɫɿ 1100 ºɋ, 
ɦɚɪɝɚɧɟɰ ɩɟɧ ɜɚɧɚɞɢɣ - 1300-1400 ºɋ ɬɟɦɩɟɪɚɬɭɪɚɞɚ ɬɨɥɵԑɵɦɟɧ ɚɹԕɬɚɥɚɞɵ. 
Ȼɿɪɚԕ ɦɚɪɝɚɧɟɰ ɩɟɧ ɜɚɧɚɞɢɣɞɿң ɠɨԑɚɪɵ ɬɨɬɵԕɬɚɪɵ 100-1100 ºɋ ɬɟɦɩɟɪɚɬɭɪɚɞɚ 
ɠɟɬɤɿɥɿɤɬɿ ɬԛɪɞɟ ԕɚɪԕɵɧɞɚ ɪɟɞɭɤɰɢɹɥɚɧɚɞɵ, ɹԑɧɢ ɬɟɦɿɪɞɿң ɪɟɞɭɤɰɢɹɥɚɧɭ 
ɬɟɦɩɟɪɚɬɭɪɚɥɵԕ ɢɧɬɟɪɜɚɥɵɧɞɚ. ɋɨɧɞɵԕɬɚɧ ɤԧɦɿɪɬɟɝɿɧɿң ɲɵԑɵɧɵɧ ɚɧɵԕɬɚɭ 
ԛɲɿɧ ɬɟɦɿɪ, ɦɚɪɝɚɧɟɰ ɠԥɧɟ ɜɚɧɚɞɢɣ ɬɨɬɵԕɬɚɪɵ ԛɲɿɧ ɋɈ2 ɦɟɧ ɋɈ-ɧɵң  
ɩɚɣɞɚɥɚɧɵɥɚɞɵ.  

 

2.3 Ʉɟɫɬɟ – ɋɈ2 ɦɟɧ ɋɈ-ɧɵң ԕɚɬɵɧɚɫɵ 

 

Ɍɟɦɿɪɞɿң ɪɟɞɭɤɰɢɹɥɚɧɭ ɩɪɨɰɟɫɫɿ ԛɲɿɧ ɠԝɦɫɚɥɚɬɵɧ ɤԧɦɿɪɬɟɝɿɧɿң ɲɵԑɵɧɵ 

 

1100 ºɋ ɬɟɦɩɟɪɚɬɭɪɚɞɚ ɨɬɬɟɝɿɧɿң ɬɚɪɚɥɭ ɤɨɷɮɮɢɰɢɟɧɬɿɧ ɦɵɧɚ ɮɨɪɦɭɥɚ 
ɛɨɣɵɧɲɚ ɚɧɵԕɬɚɣɦɵɡ 

Fe2O3→Fe3O4; γ01=190/(190+5)=0,974; γ02=5/(190+5)=0,026. 

Fe3O4→FeO; γ02=110/(110+45)=0,7096; γ02=0,2904 

Fe2O3→Fe3O4; γ01=50/(50+75)=0,40; γ02=0,60 

Ɍɟɦɿɪ ԛɲɿɧ 

Ɉɤɫɢɞɬɟɪɞɿң 
ɫɚɬɵɥɚɣ 
ɚɭɵɫɭɵ 

Ɍɟɦɩɟɪɚɬɭɪɚɞɚ, 
0ɋ 

900 1000 1100 1200 

ɋɈ2 ɋɈ ɋɈ2 ɋɈ ɋɈ2 ɋɈ ɋɈ2 ɋɈ 

Fe2O3 Fe3O4 70 30 85 15 95 5 100 0 

Fe3O4 Fe 45 55 50 50 55 45 60 40 

FeO Fe 18 82 22 78 25 75 30 70 

Cr2O3→Cr3O4 - 8 92 10 90 12 88 14 

Cr2O4→CrO - 6 94 8 92 10 90 12 

CrO→Cr - 3 97 5 95 7 93 9 
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g'ɋ,Fe=0,75·ΣΔΟ'i(1-0,5γ01,i)=0,75[ΔΟ'1(1-0,5·0,974)+ΔΟ'2(1-0,5·0,7096)+ 
+ΔΟ'3(1-0,5·0,4)]=0,75[0,0194·0,513+0,0389·0,6452+0,1640·0,80]= 

=0,75[0,00995+0,02509+0,1312]=0,1247 ɤɝ/ɤɝ ɲɢɯɬɚ 

 

ɏɪɨɦ ԛɲɿɧ   
 g'C,Cr=0,75[0,0182(1-0,5·0,4)+0,1294(1-0,5·0,4)+0,093(1-    

0,5·0)]=0,75[0,0182·0,8+0,1294·0,8+0,093·1]=0,75(0,01456+0,10352+0,093)=0,15

831 

Ʉɪɟɦɧɢɣ ɪɟɞɭɤɰɢɹɥɚɧɭ ԛɲɿɧ 

 

g'ɋ,Si=0,75ΔO'Si=0,75·0,0012=0,0009 ɤɝ/ɤɝ ɲɢɯɬɚ 

 

Ʉԧɦɿɪɬɟɝɿ-ɪɟɭɤɰɢɨɧɟɪɞɿң ɛɚɪɥɵԕ ɲɵԑɵɧɵ 

 g'ɋ=g'ɋ,Fe+g'ɋ,Mn+g'ɋ,V+g'ɋ,Si=0,1247+0,0005+0,1583+0,0009=0,28441 ɤɝ/ɤɝ 
ɲɢɯɬɚ 

Ʉԧɦɿɪɬɟɝɿɧɿң ɛԝɥ ɦԧɥɟɲɟɪɿ ԕԝɪɚɦɵ 95 %  

 

Ʉԧɦɿɪɬɟɝɿɧɿң ɦԧɥɲɟɪɿɧ ɪɟɬɬɟɩ ɪɟɚɝɟɧɬ-ɤɨɤɫ ԝɧɬɚԑɵɧɵң ɲɵԑɵɧɵɧ 
ɚɧɵԕɬɚɣɦɵɡ. 

g'ɤɦ=g'C/10
-2ɋɬɢɿɦ=0,28441/0,95=0,3548 ɤɝ/ɤɝ ɲɢɯɬɚ 

 

Ɇɟɬɚɥɞың шығыɦыɧ ɚɧықɬɚɭ. ɇɟɝɿɡɝɿ ɦɟɬɚɥɥ ԕԝɪɚɭɲɵɥɚɪ Fe, Mn, V, Si. 
Ȼɿɪɚԕ ɛɚɥԕɵɦɚ ɚɥԑɚɧԑɚ ɞɟɣɿɧ ɦɟɬɚɥɞɚɧԑɚɧ ԧɧɿɦɧɿң (ɆԦ) ԕԝɪɚɦɵ ԕɚɥɵɩɬɚɫɚɞɵ. 
ɆԦ ɲɵԑɵɦɵɧ ɦɚɫɫɚɧɵң ɠɨԑɚɥɭɵɦɟɧ ɚɧɵԕɬɚɥɚɞɵ ɠԥɧɟ ɦɵɧɚ ɮɨɪɦɭɥɚɦɟɧ 
ɚɧɵԕɬɚɥɚɞɵ. 

em=1-(ΔOɲ+g'l)+10
-2·ɋɫ, ɤɝ/ɤɝ Ɍɟɦɿɪ-ɤɟɧɞɿ ɦɚɬɟɪɢɚɥ ɌɆɄ 

lɆԦ=1-0,2243-0,0351=0,7406 ɤɝ/ɤɝ ɲɢɯɬɚ 

ȿɝɟɪ ɫɨңԑɵ ԧɧɿɦ ɆԦ ɛɨɥɵɩ ɬɚɛɵɥɫɚ, ɨɧɞɚ ɦɚɬɟɪɢɚɥɞɵԕ ɠԥɧɟ ɠɵɥɭ 
ɛɚɥɚɧɫɵɧ ɨɞɚɧ ɚɪɵ 1 ɤɝ ɆԦ-ԑɚ ɟɫɟɩɬɟɭɝɟ ɛɨɥɚɞɵ. 

Ȼԝɥ ɠɚԑɞɚɣɞɚ ɦɟɬɚɥɞɚɧԑɚɧ ɛɚɥԕɵɦɚ ɚɥɭ ɦԥɫɟɥɟɫɿ ԕɚɪɚɫɬɵɪɵɥԑɚɧ. 
ɋɨɧɞɵԕɬɚɧ ɟɫɟɩɬɟɥɟɪ ɚɪɵ ԕɚɪɚɣ ɠɚɥԑɚɫɬɵɪɵɥɚɞɵ. 

Ɇɟɬɚɥɞɚɧԑɚɧ ԧɧɿɦɧɿң ԕԝɪɚɦɵɧɞɚ ɲɥɚɤ ɬԛɡɭɲɿ ɤɨɦɩɨɧɟɧɬɬɟɪ ɛɚɪ: SiO2, 

Al2O3, CaO, MgO ɠԥɧɟ ɲɥɚɤԕɚ ԧɬɟɬɿɧ P, S, MnO,Cr2O3 ɛɿɪ ɛԧɥɿɝɿ. 
 

l''ɲɥ=10
-2

(SiO2-187,5·ΔΟ'Si+Al2O3+CaO+MgO+0,2·1,29Mn+ 

+0,95S+0,65P+0,001·1,28Fe)=10-2
(6,58-1,875·0,0013+4,156+ 

+1,546+4,434+0,2·1,29·0,256+0,1·1,78·0,163+0,95·0,045+0,65·0,036+0,001· 
·1,28·57,45)=10-2(16,47+0,066+0,029+0,043+0,023+0,073)=0,167 ɤɝ/ɤɝ ɲɢɯɬɚ 

 

Шɥɚɤɬɵң ɛԝɥ ԕԝɪɚɦɵ ɆԦ ɛɨɥɚɞɵ. ɋɨɧɞɚ ɦɟɬɚɥɞɵң ɬɚɡɚ ɲɵԑɵɦɵ: 
 

l''ɦ=0,7406-0,1670=0,5724 ɤɝ/ɤɝ ɲɢɯɬɚ 



28 

 

Ɋɟɚɝɟɧɬ – ɤɨɤɫ ԝɧɬɚԑɵɧɵң ɤԛɥɿɧɿң ɟɫɟɛɿɧɟɧ ɦɟɬɚɥɥ ɦɟɧ ɲɥɚɤɬɵң ɦԧɥɲɟɪɿ 
ɚɪɬɚɞɵ: 

Δl''ɦ=10
-2·Feɤԝ·ηFe·gɤԝ=10

-2·1,24·0,999·0,3548=0,0043 

Δl''ɲɥ=10
-2·A·gɤԝ –1,4285·Δl''ɦ=0,0194-0,0025=0,0169 ɤɝ/ɤɝ ɲɢɯɬɚ 

 

Ɋɟɬɬɟɥɝɟɧ ɤɟɡɞɟɝɿ ɦɟɬɚɥɞɵң ɲɵԑɵɦɵ 

 

l'ɦ=l''ɦ+Δl''ɦ=0,5724+0,0043=0,5767 ɤɝ/ɤɝ ɲɢɯɬɚ 

 

Шɥɚɤɬɵң ɲɵԑɵɦɵ 

l'ɲɥ=l''ɲɥ+Δl''ɲɥ=0,167+0,0169=0,1839 ɤɝ/ɤɝ ɲɢɯɬɚ 

 

Шɵԑɵɧ ɤԧɪɫɟɬɤɿɲɬɟɪɿɧ ɦɟɬɚɥɥ ɛɿɪɥɿɝɿɧɟ ɟɫɟɩɬɟɣɦɿɡ. 
Шɢɯɬɚɧɵң ɤɟɧɞɿɤ ɛԧɥɿɝɿɧɿң ɲɵԑɵɧɵ 

 

P=1/ l'ɦ=1/0,5767=1,7340ɤɝ/ɤɝ ɦɟɬɚɥɥ 

 

Ɋɟɚɝɟɧɬ – ɤɨɤɫ ԝɧɬɚԑɵɧɵң ɲɵԑɵɧɵ 

Ʉɪ=0,3548/0,5767=0,6152 ɤɝ/ɤɝ ɦɟɬɚɥɥ 

 

Шɥɚɤɬɵң ɲɵԑɵɦɵ 

 

Δlɲɥ= l'ɲɥ/l'ɦ=0,1839/0,5767=0,318 ɤɝ/ɤɝ 

 

Ƚɚɡɞɵң ɤԧɥɟɦɞɿɤ ɲɵԑɵɦɵ 

 

Vɫɪ=1,866·10-2·ɋ·Ʉɪ=1,866·10
-2·85·0,6152=0,975 ɦ3/ɤɝ ɦɟɬɚɥɥ 

 

Ƚɚɡɞɵң ɦɚɫɫɵɥɵԕ ɦԧɥɲɟɪɿɧ ɚɧɵԕɬɚɭ ԛɲɿɧ ɤɨɦɩɨɧɟɧɬɬɟɪ ɲɵԑɵɦɵɧ 
ɟɫɟɩɬɟɭ ɤɟɪɟɤ. 

 

υCO2 = 0,7Σg0,I ∙ γ01.i = 0.7 ∙ PΣΔOi ∙ γ01.i = 0,7 ∙  1,7340[ 0,0194 ∙ 0,974 +0,0389 ∙ 
0,7096 + 0,1640∙0,40 +0,000261  ∙  1,0 + 0,000087 ∙  0,888 + 0,000174  ∙ 0,57 + 
0,000923 ∙  0,0 + 0,0182 ∙ 0,7096 + 0,0364 ∙ 0,4  + 0,093 ∙ 0,0] = 1,213 (0,018895 + 

0,027603 + 0,0656 + 0,000261 + 0,000017 + 0,000077 + 0,000099 + 0,00010) = 

1,213 ∙ 0,112552 = 0,1365 ɦ3
 ∕ ɤɝ ɦɟɬɚɥɥɚ 

 

υCO = 1,4 ∙ P(0,0194 ∙ 0,026 + 0,0389 ∙ 0,2904 + 0,1640 ∙ 0,6 + 0,000261 ∙ 0,0 + 
0,000087 ∙ 0,112 + 0,000174 ∙ 0,43 + 0,000923 ∙ 1,0 + 0,0182 ∙ 0,2904 + 0,0364 ∙ 0,6 
+ 0,093 ∙ 1,0 + 0,0013 ∙ 1,0) = 1,4 ∙ 1,7340(0,0005 +0,011296 + 0,0984 + 0,0000097 

+0,000074 + 0,000923 + 0,005285 + 0,02184 + 0,093 + 0,0013) = 2,4276 ∙ 
0,2326277 = 0,5647 ɦ3

 ∕ ɤɝ ɦɟɬɚɥɥɚ 

 



29 

 

ɋɈ2 ɠԥɧɟ ɋɈ ԕɨɫɵɧɞɵɫɵ Vɫɪ ɦԥɧɿɧɟ ɫԥɣɤɟɫ ɤɟɥɟɞɿ.  

υCO2  + υCO = 0,1365 + 0,5647 = 0,7012 ɦ3
 ∕ ɤɝ ɦɟɬɚɥɥɚ 

Ԝɲɚɬɵɧɞɚɪ RO2≈CO2 ɝɚɡ ԕԝɪɚɦɵɧɚ ԧɬɟɞɿ. Ȼԝɧɵ ɟɫɤɟɪɝɟɧɞɟɝɿ ɤԧɥɟɦ 

υL CO2  = P ∙
44

4,22 ∙ g/
L = 

44

4,22 ∙ 0,035 ∙ 1,7340 = 0,0308 ɦ3
 ∕ ɤɝ ɦɟɬɚɥɥɚ 

Ƚɚɡɞɵң ɠɚɥɩɵ ɦԧɥɲɟɪɿ 
V

/
r = 0,7012 + 0,0308 =0,732 ɦ3

 ∕ ɤɝ ɦɟɬɚɥɥɚ 

 

Ƚɚɡɞɵң ԕԝɪɚɦɵ, % 

 

CO2 = (0,1365 + 0,0308) ∙ 100 ∕  V/
r = 16,73 ∕  0,7323 =22,85 

CO =0,5647 ∙ 0,5647 ∙ 100 ∕  0,732 = 43,56 

 

Ƚɚɡɞɵң ɦɟɧɲɿɤɬɿ ɦɚɫɫɚɫɵ 

 

γ/
r = 

4,22

10 2

 (44∙CO2 + 28∙ CO) = 4,22

10 2

(44 ∙ 22,85 + 28 ∙ 43,56) = 0,993 ɤɝ ∕ ɦ3
 

Ƚɚɡɞɵң ɦɚɫɫɚɥɵԕ ɲɵԑɵɦɵ 

Gr = V
/
r ∙ γ/

r = 0,732 ∙ 0,993 = 0,726 ɤɝ ∕ ɤɝ ɦɟɬɚɥɥɚ 

ɀԛɣɟɧɿ ԕɵɡɞɵɪɭ, ɦɟɬɚɥɞɚɪɞɵ ԕɚɬɬɵ ɤԧɦɿɪɬɟɝɿɦɟɧ ɪɟɞɭɤɰɢɹɥɚɭ, ɲɢɯɬɚɧɵ 
ԕɵɡɞɵɪɭ ɠԥɧɟ ɛɚɥԕɵɬɭ ɩɪɨɰɟɫɫɬɟɪɿ ɠɵɥɭɞɵ ɫɿңɿɪɭ ɚɪԕɵɥɵ ɠԛɡɟɝɟ ɚɫɚɞɵ. 
ɀԛɣɟɧɿ ɠɵɥɭ ɷɧɟɪɝɢɹɫɵɦɟɧ ԕɚɦɬɚɦɚɫɵɡ ɟɬɭ ԛɲɿɧ ɨɬɵɧ ɠɚԑɭ ԕɚɠɟɬ. Ɉɬɵɧ 
ɪɟɬɿɧɞɟ ɧɟɝɿɡɿɧɞɟ ɤɨɤɫ ԕɨɥɞɚɧɵɥɚɞɵ, ɨɧɵң ɲɵԑɵɧɵɧ ɚɥɞɵɧ ɚɥɚ ɠɵɥɭ 
ɛɚɥɚɧɫɵɧɵң ɫɚɬɵɥɚɪɵ ɛɨɣɵɧɲɚ ɚɧɵԕɬɚɩ ɚɥɚɦɵɡ. Ɉɬɵɧ ɠԥɧɟ ɨɬɵɧɧɵң ɤԛɥɿ 
ɦɟɧ ɲɢɯɬɚɧɵң ɮɥɸɫɬɟɧɭɿɧɟ ɠԝɦɫɚɥɚɬɵɧ ɮɥɸɫɬɵң ɲɵԑɵɧɵɧ ɚɧɵԕɬɚɩ ɛɨɥԑɚɧ 
ɫɨң, ɩɪɨɰɟɫɫɬɿң ɦɚɬɟɪɢɚɥɞɵԕ ɠԥɧɟ ɠɵɥɭ ɛɚɥɚɧɫɵɧ ɚɧɵԕɬɚɭԑɚ ɛɨɥɚɞɵ. 

 

Ȼɚɥқыɬɭ ɩɪɨɰɟɫɫіɧің ɦɚɬɟɪɢɚɥɞық ɛɚɥɚɧɫы 

Ɇɟɬɚɥɥɢɡɚɰɢɹ ɩɪɨɰɟɫɫɿ ɚɹԕɬɚɥԑɚɧɞɚ: 
Ⱥ) ɦɟɬɚɥɞɚɧԑɚɧ ԧɧɿɦ 

Ȼ) ɪɟɞɭɤɰɢɹɥɚɭɲɵ ɪɟɚɤɰɢɹɧɵң ɝɚɡ ɬԛɪɿɧɞɟɝɿ ԧɧɿɦɞɟɪɿɧ ɚɥɚɦɵɡ. 
Шɢɯɬɚɧɵ ԕɵɡɞɵɪɭԑɚ ɠԝɦɫɚɥɚɬɵɧ ɠɵɥɭɞɵң ɦԧɥɲɟɪɿ ɲɵԕԕɚɧ ɤɟɡɞɟɝɿ 

ɝɚɡɞɵң ɠԥɧɟ ɦɟɬɚɥɞɚɧԑɚɧ ԧɧɿɦɧɿң ɛɚɥԕɭɵ ɚɥɞɵɧɞɚԑɵ ɠɵɥɭ ɫɵɣɵɦɞɵɥɵԕԕɚ 
ɬɟң. 

ɉɟɲɬɟɧ ɲɵԑɚɬɵɧ ɤɨɥɨɲɧɢɤɬɿ ɝɚɡɞɵң ɬɟɦɩɟɪɚɬɭɪɚɫɵ tɤɝ=250 °C 
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CO2 ɦɟɧ ɋɈ ɝɚɡɞɚɪɵɧɵң ɠɵɥɭ ɫɵɣɵɦɞɵɥɵԕɬɚɪɵ ɛԝɥ ɬɟɦɩɟɪɚɬɭɪɚɞɚ 
ɚɧɵԕɬɚɦɚ ɧԥɬɢɠɟɫɿ ɛɨɣɵɧɲɚ: ɫɋɈ2=1,825; cCO=1,3311 ɤȾɠ/ɦ3·ɝɪɚɞ. 

Ƚɚɡɞɵң ɠɵɥɵ ɫɵɣɵɦɞɵɥɵԑɵ 

qr = 10
-2

 ∙ V/
r ∙ tɤɝ ∙ (CCO2 ∙CO2 + CCO ∙ CO) =10-2

 ∙ 0,4436 ∙ 250 ∙ (1,825 ∙ 37,96 + 
1,311 ∙ 62,04) = 1,109(69,277 + 81,333) = 167ɤȾɠ ∕ ɤɝ 

tɆԦ=1100 °C; ɫɆԦ=0,965 ɛɨɥԑɚɧ ɠɚԑɞɚɣɞɚԑɵ ɦɟɬɚɥɞɚɧԑɚɧ ԧɧɿɦɧɿң ɠɵɥɭ 
ɫɵɣɵɦɞɵɥɵԑɵ 

qɦɩ = 
l

l
 ∙ cɦɩ ∙ tɦɩ = 

5767,0

7046,0
 ∙ 0,965 ∙ 1100 = 1297 ɤȾɠ ∕ ɤɝ ɦɟɬɚɥɥɚ 

ɀԛɣɟɧɿ ԕɵɡɞɵɪɭԑɚ ɠԝɦɫɚɥɚɬɵɧ ɠɵɥɭɞɵң ɦԧɥɲɟɪɿ 

Qɦ = qr +qɦɩ = 180 + 1650 = 1478 ɤȾɠ ∕ ɤɝ  

Ȼɚɥԕɵɦɚɧɵ ԕɵɡɞɵɪɭԑɚ ɠԥɧɟ ɛɚɥԕɵɬɭԑɚ ɠԝɦɫɚɥɚɬɵɧ ɠɵɥɭ ɦԧɥɲɟɪɿ 

Qɩɥ = [(377 + cɲɥ ∙ Δt ) lɲɥ + 326 + ɫɦΔt] =[(377 + 1,34 ∙150) ∙ 0,320 + 326 + 0,76 ∙ 
150] = [185 + 440] = 625 ɤȾɠ ∕ ɤɝ ɦɟɬɚɥɥɚ 

ɗɧɞɨɬɟɪɦɢɹɥɵԕ ɪɟɚɤɰɢɹɥɚɪԑɚ ɠԝɦɫɚɥɚɬɵɧ ɠɵɥɭ ɦԧɥɲɟɪɿ 
 

Qɷɧ = ∆O(1)=0,4285∙0,111∙52,45∙10-2
=0,0249 ɤȾɠ ∕ ɤɝ ɦɟɬɚɥɥ 

∆O(2)0,4285∙0,222∙52,45∙10-2
=0,0498 

∆O(3)=0,4285∙0,667∙52,45∙10-2
=0,1904 

P=1,7340 

∆O1=1,7340∙0,0249=0,043 

∆O2=1,7340∙0,0498=0,086 

∆O3=1,7340∙0,1904=0,3301 

Qɷɧ 1=0,8∙0,043∙1436=49,398 

         0,2∙0,043∙6882=59,185 

Qɷɧ 2=0,5∙0,086∙6775=291,325 

         0,5∙0,086∙12150=522,450 

Qɷɧ 3=0,2∙0,3301∙4550=300,391 

         0,8∙0,3301∙9925=2621 

Qɷɧ=3640 

 

ɀɚɥɩɵ ɲɵԑɵɧɞɚɥԑɚɧ ɠɵɥɭ ɦԧɥɲɟɪɿ 

Q∑ = Qɧ +Qɩɥ + Qɷɧ = 1478 +625 +3640 =5743ɤȾɠ ∕ ɤɝ ɦɟɬɚɥɥɚ 

Ɉɬɵɧɧɵң ɬɢɿɦɞɿ ɠɵɥɭ ɛɟɪɭ ԕɚɛɿɥɟɬɬɿɥɿɝɿ, ɤԛɥɞɟɧ ɲɥɚɤɬɵ ɛɚɥԕɵɬɵɩ 
ɲɵԑɵɪɭ ɠԥɧɟ ԥɤɬɚɫɬɵң ɵɞɵɪɚɭɵ ɟɫɤɟɪɿɥɟɞɿ 
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Qɷɮ = Qk – 10
-2

 ∙ A[c3 ∙ t + 10-2
 ∙ B ∙ SiO2(ɡ)(cɢɡɜ ∙ t + qɪɚɡɥ)] = 9800 – 10

-2
 ∙ 13,0 

[1,34 ∙ 1600 +10-2
 ∙ 1,2 ∙ 52(1,35 ∙ 1600 + 2046)] = 9800 – 0,13[2144 + 0,624 ∙ 

4206] = 9800 – 620 = 9180 ɤȾɠ ∕ ɤɝ ɤɨɤɫɚ,  

Ɇԝɧɞɚ Qɤ – ɋɈ ɬԛɡɿɥɟɝɟɧɝɟ ɞɟɣɿɧɝɿ ɤɨɤɫɬɵң ɠɚɧɭɵɧɵң ɠɵɥɭ ɷɮɮɟɤɬɿɫɿ; 
ɫɡ – ɤԛɥɞɿң ɠɵɥɭ ɫɵɣɵɦɞɵɥɵԑɵ, ɤȾɠ/ɤɝ·ɝɪɚɞ; 
ȼ – ɲɥɚɤɬɵң ɧɟɝɿɡɞɿɥɿɝɿ, (1,2) 

t – ɲɥɚɤɬɵң ɬɟɦɩɟɪɚɬɭɪɚɫɵ, °ɋ; 
ɫɵɞɵɪ – ԥɤɬɚɫɵɬɵң ɠɵɥɭɫɵɣɵɦɞɵɥɵԑɵ, ɤȾɠ/ɤɝ·ɝɪɚɞ; 
qɵɞɵɪ – ԥɤɬɚɫɬɵң ɵɞɵɪɚɭ ɠɵɥɭɵ, ɤȾɠ/ɤɝ ɋɚɈ. 
 1 ɤɝ ɤɨɤɫɬɵ ɠɚԑɭ ԛɲɿɧ ɲɵԑɵɧɞɚɥɚɬɵɧ ԛɪɥɟɭɞɿң ɦԧɥɲɟɪɿ 
 

  56,3
025,021,02536,0

85,0

)2(536,0

10
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2








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




r

ɫɤ
ɞ  ɦ3/ɤɝ 

ɦԝɧɞɚ r0, φ – ԛɪɥɟɭɞɟɝɿ ɨɬɬɟɝɿ ɦɟɧ ɵɥԑɚɥɞɵң ɤԧɥɟɦɞɿɤ ԛɥɟɫɿ. 

Ԛɪɥɟɭɥɿ ԕɵɡɞɵɪɭ ɩɟɲɬɟ ɠɵɥɭɞɵң ɬɢɿɦɞɿ ɦԧɥɲɟɪɿɧɿң ɤԧɩ ɛɨɥɭɵɧ 
ԕɚɦɬɚɦɚɫɵɡ ɟɬɟɞɿ. 

Ԛɪɥɟɭɞɿң ɠɵɥɭɫɵɣɵɦɞɵɥɵԑɵ 

qi=cɞ·tɞ=1,46·800=1168 ɤȾɠ/ɦ3
 ԛɪɥɟɭ 

Ԛɪɥɟɭɞɿң ɠɵɥɭɫɵɣɵɦɞɵɥɵԑɵɧ ɟɫɤɟɪɿɩ ɨɬɵɧ-ɤɨɤɫɬɵң ɲɵԑɵɧɵɧ 
ɚɧɵԕɬɚɣɦɵɡ 

47,0
12050

5743

116856,3918086,0

5743






 

ɞɞэɮT iQ

Q
K


 ɤɝ/ɤɝ ɦɟɬɚɥɥ 

Ɉɬɵɧ ɪɟɬɿɧɞɟɝɿ ɤɨɤɫ ɦԧɥɲɟɪɿ 0,49 ɤɝ ɠԥɧɟ ɪɟɚɝɟɧɬ ɬԛɪɿɧɞɟɝɿ ɤɨɤɫɬɵң 
ɦԧɥɲɟɪɿ 0,2604 ɤɝ ɨɧɵң ɤԛɥɞɟɪɿ 

 

gi=10
-2·A·(0,47-0,2604)=0,19 ɤɝ 

ɨɧɞɚ SiO2=52 % ɠԥɧɟ CaO=2,23 %. 

Ʉɨɤɫɬɵң ɤԛɥɿɧɿң ɠԥɧɟ ɲɢɯɬɚɧɵң ɲɥɚɤ ɬԛɡɟɬɿɧ ɤɟɧɞɿɤ ɛԧɥɿɝɿɧɿң 
ɮɥɸɫɬɟɧɭɿɧɟ ɠԝɦɫɚɥɚɬɵɧ ԥɤɬɚɫɬɵң ɲɵԑɵɧɵɧ ɟɫɟɩɬɟɣɦɿɡ 

 

   











46,12,154

23,2522,123,0546,158,62,17340,1)()(

2

32332

ɂɂ

pp

SiOȼCaO

CaOSiOBgCaOSiOȼɊ
ɂ

318,0
25,52

17,6019,035,67340,1



  ɦɟɬɚɥɥ 

 Ʉɨɤɫ-ɨɬɵɧɧɵң ɤԛɥɿ ɠԥɧɟ ԥɤɬɚɫɬɵң ɵɞɵɪɚɭɵɧɚɧ ԕɚɥԑɚɧ ԕɚɥɞɵԕ ԕɨɫɵɦɲɚ 
ɲɥɚɤɬɵң ԕԝɪɚɦɵɧɚ ɟɧɟɞɿ 
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Δlɲɥ=10
-2·Ⱥ·0,47+0,58·0,318=0,245 ɤɝ/ɤɝ ɦɟɬɚɥɥ 

 

ɋɨɧɞɚ ɲɥɚɤɬɵң ɠɚɥɩɵ ɲɵԑɵɦɵ 

 

lɲɥ=0,320+0,245=0,565 ɤɝ/ɤɝ ɦɟɬɚɥɥ 

 

Ʉɨɤɫɬɵң ɨɫɵ ɦԧɥɲɟɪɿɧ ɠɚԕԕɚɧ ɤɟɡɞɟ ɛԧɥɿɧɝɟɧ ɝɚɡɞɚɪɞɵң ɦԧɥɲɟɪɿ 
 

υɝ=Ʉ·υɞ(1+r0+φ)=0,463·3,56(1+0,21+0,025)=2,035 ɦ3/ɤɝ ɦɟɬɚɥɥ 

ɤɨɦɩɨɧɟɬɬɟɪɦɟɧ 

υɋɈ=Ʉ·υɞ(2r0+φ)=0,463·3,56(2·0,21+0,025)=0,733 ɦ3/ɤɝ  
υH2=Ʉ·υɞ·φ=0,463·3,56·0,025=0,042 ɦ3/ɤɝ  
υN=Ʉ·υɞ(1-r0-φ)=0,463·3,56(1-0,21-0,025)=1,26 ɦ3/ɤɝ  
 

Ԥɤɬɚɫɬɵң ɵɞɵɪɚɭ ɩɪɨɰɟɫɫɿɧɿң ɧԥɬɢɠɟɫɿɧɞɟ ɋɈ2-ɧɿң ԕɨɫɵɦɲɚ ɦԧɥɲɟɪɿ 
ɬԛɡɿɥɟɞɿ 

067,0318,02138,042,0
44

4.22
2  ɂCO ɦ3/ɤɝ ɦɟɬɚɥɥ 

Ƚɚɡɞɵң ɠɚɥɩɵ ɦԧɥɲɟɪɿ  
 

υɝɬ=υɝ+υɋɈ2=2,035+0,067=2,102 ɦ3/ɤɝ ɦɟɬɚɥɥ 

 

Ƚɚɡɞɵң ԕԝɪɚɦɵ 

ɋɈ=0,733·100/2,102=34,87 

ɇ2=0,042·100/2,102=1,99 

N2=1,26·100/2,102=58,94 

ɋɈ2=0,067·100/2,102=3,18 

                                    

Ƚɚɡɞɵң ɦɟɧɲɿɤɬɿ ɦɚɫɫɚɫɵ 

      


25,34499,1291,5985,3428
4,22

10
44228

4,22

10 2

222

2

COHNɋɈɝɬ

  25,11472653
4,22

10
 ɤɝ/ɦ3 

 

ɀɚɧɭ ԧɧɿɦɿ – ɝɨɪɧɚɞɚԑɵ ɝɚɡɞɵң ɦɚɫɫɚɫɵ 

 

gɝɬ=2,1032·1,25=2,6290 ɤɝ/ɤɝ ɦɟɬɚɥɥ 

 

Ԛɪɥɟɭɞɿң ɦɚɫɫɚɫɵ 

 

gԛ=3,56·1,29·0,463=2,126 ɤɝ/ɤɝ ɦɟɬɚɥɥ 
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2.4 Ʉɟɫɬɟ – Ɇɚɬɟɪɢɚɥɞɵԕ ɛɚɥɚɧɫ 

Шɵԑɵɧ ɫɚɬɵɥɚɪɵ Ɇԧɥɲɟɪɿ, ɤɝ/ɤɝ 
ɦɟɬɚɥɥ 

Ʉɿɪɿɫ ɫɚɬɵɥɚɪɵ Ɇԧɥɲɟɪɿ, ɤɝ/ɤɝ 
ɦɟɬɚɥɥ 

Шɢɯɬɚɧɵң ɤɟɧɞɿɤ 
ɛԧɥɿɝɿ 

1,7340 Ɇɟɬɚɥɥ lɦ 1,000 

Ʉɨɤɫ – ɪɟɚɝɟɧɬ 0,2604 Шɥɚɤ lɲɥ 0,5723 

Ʉɨɤɫ – ɨɬɵɧ 0,470 ɀɚɧɭ ԧɧɿɦɿ – ɝɚɡ 2,6077 

Ԛɪɥɟɭ  2,1260 Ɋɟɚɤɰɢɹ ԧɧɿɦɿ – ɝɚɡ 0,6750 

Ԥɤɬɚɫ  0,3180 Шɚң  0,0406 

Ȼɚɪɥɵԑɵ  4,9084 Ȼɚɪɥɵԑɵ  4,8956 

 

Ԕɚɬɟɥɿɤ  0,295% ɛԝɥ ԧɬɟ ɬɢɿɦɞɿ 1,5% 

 

Ⱥɥɵɧԑɚɧ ɦɟɬɚɥɥ ɭɝɥɿɫɿɧɿң ɯɢɦɢɹɥɵԕ ԕԝɪɚɦɵ Шɏ15 ɦɚɪɤɚɥɵ ɛɨɥɚɬɬɵң 
ɯɢɦɢɹɥɵԕ ԕԝɪɚɦɵɧɚ ɫԥɣɤɟɫ ɤɟɥɟɞɿ. 

 

2.5 Ʉɟɫɬɟ – Ⱥɥɵɧԑɚɧ ɦɟɬɚɥɥ ԛɥɝɿɫɿɧɿң ɯɢɦɢɹɥɵԕ ԕԝɪɚɦɵ 

[ɋ] [Mn] [Si] [Cr] [S] [P] 

1,05 0,40 0,47 1,57 0,03 0,03 

 

2.6 Ʉɟɫɬɟ – Шɏ15 ɦɚɪɤɚɥɵ ɛɨɥɚɬɬɵң ɯɢɦɢɹɥɵԕ ԕԝɪɚɦɵ, % 

ɋ Mn Si Cr S P Ni Cu 

ɇɟԑԝɪɥɵɦ ɤԧɩ 

0,95-1,05 0,20-0,40 0,17-0,37 1,30-1,65 0,020 0,027 0,30 0,25 

 

1 ɬ ɦɟɬɚɥԑɚ ɟɫɟɩɬɟɝɟɧɞɟ, ԕɨɥɞɚɧɵɫɬɚԑɵ ɬɟɯɧɨɥɨɝɢɹɦɟɧ ɫɚɥɵɫɬɵɪԑɚɧɞɚԑɵ 
ɠɚңɚ ɬɟɯɧɨɥɨɝɢɹɧɵң ɬɟɯɧɨɥɨɝɢɹɥɵԕ ɤԧɪɫɟɬɤɿɲɬɟɪɿ 
Ɍɟɯɧɨɥɨɝɢɹɥɵԕ 
ɤԧɪɫɟɬɤɿɲɬɟɪ 

Ԧɥɲɟɦ ɛɿɪɥɿɝɿ ɀɚңɚ 
ɬɟɯɧɨɥɨɝɢɹ 
ɛɨɣɵɧɲɚ 

Ԕɨɥɞɚɧɵɫɬɚԑɵ 
ɬɟɯɧɨɥɨɝɢɹ 
ɛɨɣɵɧɲɚ 

ȿɫɤɟɪɬɭ 

Ʉԧɥɿɤ ɲɵԑɵɧɞɚɪɵ ɤȼɬ/ɱ·ɬ 10,0 100,0 Ɉɬɵɧɞɵ 
ɫɚɧɚɭɞɚ 

Ɇɚɬɟɪɢɚɥ 
ɠɨԑɚɥɵɦɵ 

ɬ/ɬ 0,05 0,4 Ԕɚɥɞɵԕɬɚɪ 
ɬԛɪɿɧɞɟ 

ɗɧɟɪɝɢɹ ɠɨԑɚɥɵɦɵ ɦȾɠ/ɬ 320 2600,0  

Ⱥɬɦɨɫɮɟɪɚԑɚ ɲɚң 
ɬɚɫɬɚɥɵɧɭɵ 

ɬ/ɬ 0,003 0,015  

Ⱥɬɦɨɫɮɟɪɚԑɚ ɝɚɡ 
ɬɚɫɬɚɥɵɧɭɵ 

ɦ3/ɬ 750,0 4000,0  
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3 ȿԙɛɟɤ ԕɨɪԑɚɭ 

 

Ɉɫɵ ɞɢɩɥɨɦɞɵԕ ɠԝɦɵɫɬɵң ɛԧɥɿɦɿ ԔɊ-ң ɤɟɥɟɫɿ ɡɚңɞɚɪɵɧɚ ɫԛɣɟɧɟ ɨɬɵɪɵɩ 
ɠɚɡɵɥԑɚɧ: 

1) "Ԕɚɭɿɩɫɿɡɞɿɤ ɠɷɧɟ ɟңɛɟɤ ԕɨɪԑɚɭ ɡɚңɵ" 28.02.2004 ɠɵɥɞɚɧ; 
2) "Ԕɚɭɿɩɬɿ ԧɧɞɿɪɿɫɬɿ ɨɛɴɟɤɬɿɥɿɪɞɟɝɿ ԧɧɞɿɪɿɫɬɿɤ  ԕɚɭɿɩɫɿɡɞɿɤ ɬɭɪɚɥɵ ɡɚңɵ" 

03.04.2002 ɠɵɥɞɚɧ №314-11ԔɊɁ; 
3) "Ԧɪɬ ԕɚɭɿɩɫɿɡɞɿɝɿ ɬɭɪɚɥɵ ɡɚң" 22.11.1996 ɠɵɥɞɚɧ; 
4) "ԔɊ-ԑɵ ɟңɛɟɤ ɬɭɪɚɥɵ ɡɚң" 10.12.1999 ɠɵɥɞɚɧ №493-І ԔɊ ɟңɛɟɤ ɬɭɪɚɥɵ 

ɡɚң (ԔɊ   ɡɚңɞɚɪɵɧɚ   ԧɡɝɟɪɬɭɥɟɪ   ɟɧɝɿɡɿɥɝɟɧ 06.12.2001 ɠɵɥɞɚɧ №260-11; 

25.09.2003 ɠɵɥɞɚɧ № 484-ІІ ). 
 

 

3.1 Ԧɧɞіɪіɫɬіɤ ɮɚɤɬɨɪɥɚɪɞы ɬɚɥɞɚɭ 

 

Ȼԝɥ ɞɢɩɥɨɦɞɵԕ ɠԝɦɵɫɬɵң ԑɵɥɵɦɢ - ɡɟɪɬɬɟɭ ɠԝɦɵɫɬɚɪɵ ɋԥɬɩɚɟɜ 
ɚɬɵɧɞɚԑɵ Ԕɚɡɚԕ ԝɥɬɬɵԕ ɬɟɯɧɢɤɚɥɵԕ ɭɧɢɜɟɪɫɢɬɟɬɿɧɿң «ԔɚɡԜɌɍ ɬɟɯɧɨɩɚɪɤɿɧɿң» 
№13 ɡɟɪɬɯɚɧɚɫɵɧɞɚ ɠԛɪɝɿɡɿɥɞɿ. 

-    ɯɪɨɦɞɚɭ; 
-  ɥɚɛɨɪɚɬɨɪɢɹɞɚԑɵ ɭɥɚɧɞɵɪԑɵɲ ɠԥɧɟ  ԧɪɬ-ɠɚɪɵɥɵɫ  ԕɚɭɩɿ  ɛɚɪ 

ԕɚɫɢɟɬɬɟɪɿɧɟ ɢɟ ɦɚɬɟɪɢɚɥɞɚɪɦɟɧ, ɠɚɛɞɵԕɬɚɪɦɟɧ, ɪɟɚɤɬɢɜɬɟɪɦɟɧ, ɬɟɯɧɢɤɚɥɵԕ 
ԧɧɿɦɞɟɪɦɟɧ ɠԥɧɟ ɪɟɚɤɰɢɹ ԧɧɿɦɞɟɪɿɦɟɧ ɠԝɦɵɫ ɤɟɡɿɧɞɟ; 

-  ɷɥɟɤɬɪ ԕɵɡɞɵɪԑɵɲ ɩɪɢɛɨɪɥɚɪ (ɦɚɝɧɢɬɬɿ ɷɥɟɤɬɪɚɪɚɥɚɫɬɵɪԑɵɲ, pH – 

ɦɟɬɪ, ɚɜɬɨɦɚɬɬɵ ɬɢɬɪɥɟɭ ɛɥɨɝɵ, ԕԝɛɵɪɥɵ ɩɟɲ); 
-   ɬɨɤɬɵң ɦɟɡɟɬɬɿɤ ɬɟɠɟɥɭɿ ɧɟɦɟɫɟ ɤɟɪɧɟɭɞɿң ɬɟɡ ɤԧɬɟɪɿɥɭɿ ɫɚɥɞɚɪɵɧɚɧ 

ɷɥɟɤɬɪ ɠɚɛɞɵԕɬɚɪɵɧɵң ɿɫɬɟɧ ɲɵԑɭ ɤɟɡɿɧɞɟ ɷɥɟɤɬɪ ɬɨɝɵɦɟɧ ɠɚɪɚԕɚɬ ɚɥɭɵ 
ɦԛɦɤɿɧ. 

Ԧɧɞɿɪɿɫɬɿɤ ԕɚɭɿɩ ɩɟɧ ɦɚɦɚɧɞɵԕԕɚ ɤɚɬɵɫɬɵ ɡɢɹɧɞɵ ɮɚɤɬɨɪɥɚɪ: 
- ɷɥɟɤɬɪ ɬɨɝɵ; 
- ԕɨɥɚɣɫɵɡ ɦɟɬɟɨɪɨɥɨɝɢɹɥɵԕ ɠɚԑɞɚɣɥɚɪ (ԕɚɥɵɩɫɵɡ ɬɟɦɩɟɪɚɬɭɪɚ ɠԥɧɟ ɚɭɚ 

ɵɥԑɚɥɞɵԑɵ, ɚɬɦɨɫɮɟɪɚɥɵԕ ԕɵɫɵɦ); 
- ԕɵɡɵɩ ɬԝɪԑɚɧ ɠɚɛɞɵԕɬɚɪ ɦɟɧ ɦɚɬɟɪɢɚɥɞɚɪ; 
- ɡɢɹɧɞɵ ɡɚɬɬɚɪɦɟɧ ɚɭɚɧɵң ɥɚɫɬɚɧɭɵ; 
- ɲɭ ɠԥɧɟ ɫɿɥɤɿɧɭɥɟɪ, ɭɥɶɬɪɚɞɵɛɵɫɬɚɪ; 
- ɠɚɧԑɵɲ ɠԥɧɟ ԕɨɩɚɪɵɥԑɵɲ ɦɚɬɟɪɢɚɥɞɚɪ ɠԥɧɟ ɡɚɬɬɚɪ; 
- ɠɚɛɞɵԕɬɚɪ ɠԥɧɟ ԑɢɦɚɪɚɬɬɚɪɞɵң ɛԝɡɵɥɭɵ. 
ȿңɛɟɤ ɠɚԑɞɚɣɥɚɪɵɧ ɬɟɤɫɟɪɭ ɠԥɧɟ ɛɚԑɚɥɚɭ ԛɲɿɧ ɡɟɪɬɬɟɭ ɦɟɧ 

ɬԥɠɿɪɢɛɟɥɟɪɞɿң ɬɟɯɧɢɤɚɥɵԕ ԥɞɿɫɬɟɪɿ ԕɨɥɞɚɧɵɥɚɞɵ. Ɉɥɚɪԑɚ ɦɵɫɚɥ ɪɟɬɿɧɞɟ 
ɤɟɥɟɫɿɥɟɪɿ ɠɚɬɚɞɵ: ԥɪɬԛɪɥɿ ɚɧɚɥɢɡɚɬɨɪɥɚɪɞɵң ɤԧɦɟɝɿɦɟɧ ɚɭɚɞɚԑɵ ɠɚԑɵɦɫɵɡ 
ԕɨɫɩɚɥɚɪɞɵ ɚɧɵԕɬɚɭ; ɬɟɦɩɟɪɚɬɭɪɚ, ɵɥԑɚɥɞɵɥɵԕ, ɚɭɚ ԕɨɡɝɚɥɵɫɵɧɵң 
ɠɵɥɞɚɦɞɵԑɵɧ ɚɧɵԕɬɚɭ ɠԥɧɟ ɬ.ɛ. Ȼԝɥ ɡɟɪɬɬɟɭɥɟɪɝɟ ԕɨɥɞɚɧɵɥɚɬɵɧ ɚɩɩɚɪɚɬɭɪɚ 
ԥɪ ɬԛɪɥɿ ɛɨɥɚɞɵ.  

Ɉɫɵԑɚɧ ɛɚɣɥɚɧɵɫɬɵ ɛɟɪɿɥɝɟɧ ɪɟɚɝɟɧɬɬɟɪɦɟɧ ɬԥɠɿɪɢɛɟ ɠԛɪɝɿɡɝɟɧɞɟ 
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ɠԝɦɵɫ ɨɪɧɵɧɞɚ ɫɚɧɢɬɚɪɥɵԕ ɧɨɪɦɚɥɚɪԑɚ ɫԥɣɤɟɫ ɫɚɧɢɬɚɪɥɵ–ɝɢɝɢɟɧɚɥɵԕ  
ɠɚԑɞɚɣɥɚɪɞɵ ɠɚɫɚɭ ԛɲɿɧ ɡɟɪɬɯɚɧɚ ɫɨɪԑɵɲ ɩɟɧ ɠɟɥɞɟɬɤɿɲɬɟɪɦɟɧ 
ԕɚɦɬɚɦɚɫɵɡɞɚɧɞɵɪɵɥԑɚɧ. 

 

 

 3.2 Ԧɧɞіɪіɫɬіɤ ɫɚɧɢɬɚɪɢя 

 

Ʉԧɩɬɟɝɟɧ ɤԥɫɿɩɨɪɵɧɞɚɪɞɚ ɧɟɝɿɡɝɿ ɡɢɹɧɞɵ ɮɚɤɬɨɪɥɚɪ ɞɟɩ ɤɟɥɟɫɿɥɟɪɞɿ 
ɚɣɬɚɞɵ: 

- ɠԝɦɵɫ ɚɣɦɚԑɵɧɵң ɧɟɦɟɫɟ ԕԝɪɵɥԑɵɥɚɪɞɵң ɠɨԑɚɪɵ ɠɚԑɵɧɞɚԑɵ ɚɭɚ 
ɬɟɦɩɟɪɚɬɭɪɚɫɵɧɵң  ɬԧɦɟɧ ɧɟɦɟɫɟ ɠɨԑɚɪɵ ɛɨɥɭɵ; 

- ɠԝɦɵɫ ɚɣɦɚԑɵɧɞɚ ɚɭɚ ԕɨɡԑɚɥɵɫ ɠɵɥɞɚɦɞɵԑɵɧɵң ɠԥɧɟ ɚɭɚ 
ɵɥԑɚɥɞɵɥɵԑɵɧɵң ԕɚɬɬɵ ɠɨԑɚɪɵ ɧɟɦɟɫɟ ɬԧɦɟɧ ɛɨɥɭɵ; 

- ɲɭ ɞԥɪɟɠɟɫɿɧɿң ɠɨԑɚɪɵ ɛɨɥɭɵ; 
- ɞɿɪɿɥ ɞԥɪɟɠɟɫɿɧɿң ɠɨԑɚɪɵ ɛɨɥɭɵ; 
- ɬɚɛɢԑɢ ɠɚɪɵԕɬɵң ɠɟɬɿɫɩɟɭɲɿɥɿɝɿ ɧɟɦɟɫɟ ɬɵɦ ɛɨɥɦɚɭɵ; 
- ɠԝɦɵɫ ɚɣɦɚԑɵɧ ɠɟɬɤɿɥɿɤɫɿɡ ɠɚɪɵԕɬɚɧɞɵɪɭ. 
 

 

3.2.1 Эɥɟɤɬɪ ԕɚɭіɩɫіɡɞіɝіɦɟɧ ԕɚɦɬɚɦɚɫыɡ ɟɬɭ 

 

Ⱥɞɚɦ ɨɪɝɚɧɢɡɿɦɿɧɟ ɷɥɟɤɬɪ ɬɨԑɵɧɵң ԥɫɟɪ ɟɬɭɿ ԥɪ ɬԛɪɥɿ ɷɥɟɤɬɪɥɿɤ 
ɠɚɪɚԕɚɬɬɚɧɭԑɚ ɠԥɧɟ ɷɥɟɤɬɪɥɿɤ ɫɨԕԕɵ ɚɥɭԑɚ ԥɤɟɥɟɞɿ (ɷɥɟɤɬɪɥɿɤ ɤԛɸ, ɬɟɪɿɧɿң 
ɦɟɬɚɥɞɚɧɭɵ, ɷɥɟɤɬɪɨɮɬɚɥɦɢɹ). ɗɥɟɤɬɪ ɬɨԑɵ ɠɟɪɝɿɥɿɤɬɿ ɬɤɚɧɶɞɿ ɡɚԕɵɦɞɚɭ  ɠԥɧɟ 
ɪɟɮɥɟɤɬɨɪɥɵ ɠԛɣɤɟ ɠԛɣɟɫɿ ɚɪԕɵɥɵ ԥɫɟɪ ɟɬɟɞɿ. 

ɗɥɟɤɬɪɨɬɟɯɧɢɤɚɥɵԕ ԕɨɧɞɵɪԑɵɥɚɪɞɵ ɨɪɧɚɥɚɫɬɵɪɭ ɠԥɧɟ ɩɚɣɞɚɥɚɧɭ 
ɷɥɟɤɬɪɨɬɟɯɧɢɤɚɥɵԕ ԕɨɧɞɵɪԑɵɥɚɪ ɬɭɪɚɥɵ ɛɚɪɥɵԕ ԕɚԑɢɞɚɥɚɪԑɚ ɦɿɧɞɟɬɬɿ ɬԛɪɞɟ 
ɫԥɣɤɟɫ ɤɟɥɭɿ ԕɚɠɟɬ.   

Ɂɟɪɬɯɚɧɚɞɚԑɵ ɠԝɦɵɫ ɠɚɪɚɦɞɵ ɷɥɟɤɬɪ ԕԝɪɚɥɞɚɪɵ ɚɪԕɵɥɵ ɠԛɡɟɝɟ ɚɫɭɵ 
ɤɟɪɟɤ. ɋɵɦɞɚɪ ɨԕɲɚɭɥɚԑɵɲɬɚɪɵɧɞɚԑɵ ɚԕɚɭɥɚɪɞɵ, ɲɬɚɦɩɟɥɶ, ɪɨɡɟɬɤɚɥɚɪɞɵң, 
ɜɢɥɤɚɥɚɪɞɵң ɠԥɧɟ ɬ.ɛ. ɚɪɦɚɬɭɪɚɧɵң ɛԝɡɵɥɭɵɧ ɛɚɣԕɚԑɚɧ ɤɟɡɞɟ ɞɟɪɟɭ ɢɧɠɟɧɟɪ-

ɷɥɟɤɬɪɢɤɤɟ ɯɚɛɚɪɥɚɭ ԕɚɠɟɬ. ɗɥɟɤɬɪɨԕԝɪɵɥԑɵɥɚɪɞɵң, ɷɥɟɤɬɪɨɚɪɦɚɬɭɪɚɥɚɪɞɵң, 
ɷɥɟɤɬɪ ɠԛɣɟɫɿɧɿң ɛԝɡɵɥɭɵ ɷɥɟɤɬɪɨɦɨɧɬɟɪɦɟɧ ԑɚɧɚ ɠԧɧɞɟɥɭ ɤɟɪɟɤ. ɗɥɟɤɬɪɨ-

ɳɢɬɬɟɪ ɨɪɧɚɬɵɥԑɚɧ ɲɤɚɮɬɚɪ ɠɚɛɵԕ ɛɨɥɭɵ ɬɢɿɫ. 
Ȼɚɪɥɵԕ ɷɥɟɤɬɪ ԕԝɪɵɥԑɵɥɚɪɵ ɦɿɧɞɟɬɬɿ ɬԛɪɞɟ ɠɟɪɥɟɧɝɟɧ ɛɨɥɭɵ ԕɚɠɟɬ. 

ɗɥɟɤɬɪ ɬɨԑɵɧ ɠɚɥԑɚɫɬɵɪɭ ɡɟɪɬɯɚɧɚɞɚ ɠԝɦɵɫ ɿɫɬɟɣɬɿɧ ɚɞɚɦɞɚɪɞɵ ɷɥɟɤɬɪ 
ɬɨԑɵɧɵң ԥɫɟɪɿɧɟɧ ԕɨɪԑɚɭ ԛɲɿɧ ɷɥɟɤɬɪ ɠɚɛɞɵԕɬɚɪɵ ɠɟɪɦɟɧ ɠɚɥԑɚɫɬɵɪɵɥԑɚɧ.  
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3.2.2 Ɇɢɤɪɨɤɥɢɦɚɬ 

 

Ɂɟɪɬɯɚɧɚɞɚ ɠԝɦɵɫ ɿɫɬɟɭɲɿɥɟɪɝɟ ɡɢɹɧɞɵ ɡɚɬɬɚɪ ԥɫɟɪ ɟɬɭɥɟɪɿ ɦԛɦɤɿɧ. 
Ɂɢɹɧɞɵ ɡɚɬɬɚɪ ɚɞɚɦ ɚԑɡɚɫɵɧɚ ɬɵɧɵɫ ɠɨɥɞɚɪɵ, ɚɫ ԕɨɪɵɬɭ ɠɨɥɞɚɪɵ ɚɪԕɵɥɵ, 
ɫɨɧɵɦɟɧ ɛɿɪɝɟ ɬɟɪɿ ԕɚɛɚɬɬɚɪɵɦɟɧ ԧɬɭɿ ɦԛɦɤɿɧ. 

Ʉԥɫɿɩɬɿɤ ɚɭɪɭɥɚɪɞɵң ɚɥɞɵɧ ɚɥɭ ԛɲɿɧ ɡɚɬɬɚɪɞɵң ɪԝԕɫɚɬ ɟɬɿɥɝɟɧ ɲɟɤɬɿ 
ɤɨɧɰɟɧɬɪɚɰɢɹɥɚɪɵɧɵң ɲɚɦɚɫɵ ɦɚңɵɡɞɵ ɨɪɵɧ ɚɥɚɞɵ.  

Ⱦɢɩɥɨɦɞɵԕ ɠԝɦɵɫ ɠɚɫɚɥԑɚɧ ɡɟɪɬɯɚɧɚɧɵң ɨɪɬɚɲɚ ɬɟɦɩɟɪɚɬɭɪɚɫɵ      21 
0ɋ ɠԥɧɟ ɫɚɥɵɫɬɵɪɦɚɥɵ ɵɥԑɚɥɞɵɥɵԑɵ 43 %. Ⱥɭɚ ԕɨɡԑɚɥɵɫɵɧɵң ɠɵɥɞɚɦɞɵԑɵ 
0,09 ɦ/ɫ. 

ɀԛɪɝɿɡɿɥɝɟɧ ɠԝɦɵɫ Iɚ-ɲɿ ɠɟңɿɥ ɤɚɬɟɝɨɪɢɹɥɵ ɠԝɦɵɫ ɛɨɥɵɩ ɟɫɟɩɬɟɥɟɞɿ, 
ɫɟɛɟɛɿ ɛԝԑɚɧ ɨɬɵɪԑɚɧ ɤԛɣɞɟ ɠԥɧɟ ɚɡ ԑɚɧɚ ɮɢɡɢɤɚɥɵԕ ɚɭɵɪɬɩɚɥɵԕɩɟɧ 
ɠԛɪɝɿɡɿɥɟɬɿɧ ɠԝɦɵɫɬɚɪ ɠɚɬԕɵɡɵɥɚɞɵ. Ȼԝɥ ɠɟңɿɥ ɤɚɬɟɝɨɪɢɹɥɵ Іɚ ɠԝɦɵɫɵɧɞɚ 
ɷɧɟɪɝɢɹ ɲɵԑɵɧɵ 120 ɤɤɚɥ/ɫɚԑ ԕԝɪɚɣɞɵ (4.1 ɤɟɫɬɟ)  

 

 

3.3 Ԧɪɬ ԕɚɭіɩɫіɡɞіɝі 
 

Ԧɪɬ ɬɭɵɧɞɚɭ ɫɟɛɟɩɬɟɪɿ ԥɪ ɬԛɪɥɿ: ԕԝɪɵɥɵɫ ɤɨɧɫɬɪɭɤɰɢɹɥɚɪɵɧɞɚԑɵ 
ԑɢɦɚɪɚɬɬɚɪɞɚԑɵ ɛԧɥɦɟ ɠɨɫɩɚɪɵɧɞɚԑɵ ɤɟɦɲɿɥɿɤɬɟɪ, ɠɚɛɞɵԕ ɚԕɚɭɥɚɪɵ, 
ɬɟɯɧɨɥɨɝɢɹɥɵԕ ɩɪɨɰɟɫɬɟɪɞɿң ɛԝɡɵɥɭɵ, ɠԝɦɵɫɬɵ ɞԝɪɵɫ ɠԛɪɝɿɡɛɟɭ, 
ɠԝɦɵɫɲɵɥɚɪɞɵң ԝԕɵɩɫɵɡɞɵԑɵ. 

Ʉԥɫɿɩɨɪɵɧɞɚɪɞɚ ԧɪɬɬɿң ɬɭɵɧɞɚɭ ɫɟɛɟɩɬɟɪɿɧ ɠɨɸ ԛɲɿɧ ԕԝɪɵɥɵɫ- 

ɬɟɯɧɢɤɚɥɵԕ ɠԥɧɟ ԝɣɵɦɞɚɫɬɵɪɭ ɲɚɪɚɥɚɪɵ ԕɨɥɞɚɧɵɥɚɞɵ. Ɍɟɯɧɢɤɚɥɵԕ 
ɩɪɨɰɟɫɬɟɪɞɟ ԧɪɬɬɟɧ ԕɨɪԑɚɭ ԛɲɿɧ ɚɪɧɚɣɵ ɚɜɬɨɦɚɬɬɵ ԕɨɧɞɵɪԑɵ ԕɚɠɟɬ. Ԕԝɪɵɥɵɫ-

ɬɵԕ–ɬɟɯɧɢɤɚɥɵԕ ɲɚɪɚɥɚɪԑɚ ɤԥɫɿɩɨɪɵɧ ɬɟɪɪɢɬɨɪɢɹɫɵɧɵң, ԑɢɦɚɪɚɬɬɵң ԧɪɬ 
ɬɚɪɚɥɭɵɧ ɬɟɠɟɣɬɿɧ  ɚɪɧɚɣɵ ԕɨɪɲɚɭɵɧɵң ɠɨɛɚɫɵ, ɲɵԑɚɬɵɧ ɟɫɿɤɬɟɪɞɿң ɞԝɪɵɫ 
ɨɪɧɚɥɚɫɭɵ, ɨԑɚɧ ɷɜɚɤɭɚɰɢɹ ɞɚ ɤɿɪɟɞɿ.  

Ԝɣɵɦɞɚɫɬɵɪɭɲɵɥɵԕ ɲɚɪɚɥɚɪԑɚ ɲɵɥɵɦ ɲɟɝɭɝɟ, ɠԝɦɵɫ ɛɚɪɵɫɵɧɞɚ 
ɚɲɵԕ ɨɬɬɵң ԕɨɥɞɚɧɵɥɭɵɧɚ ɬɵɣɵɦ ɫɚɥɭ, ɚɞɚɦɞɚɪɞɵ ɠԥɧɟ ɦԛɥɿɤɬɿ ɷɜɚɤɭɚɰɢɹɥɚɭ 
ɠɨɛɚɥɚɪɵɧ ɠɚɫɚɭ, ԧɪɬ ԕɚɭɿɩɫɿɡɞɿɝɿ ɲɚɪɚɥɚɪɵɧ ɠԝɦɵɫɲɵɥɚɪԑɚ ԛɣɪɟɬɭ 
ɠɚɬԕɵɡɵɥɚɞɵ.   

Ɂɟɪɬɯɚɧɚɞɚ ɫɨɧɵɦɟɧ ԕɚɬɚɪ ԧɪɬɤɟ ԕɚɪɫɵ ɫɭ ԕɨɧɞɵɪԑɵɥɚɪ ɠɚɫɚɥԑɚɧ. Ȼԝɥ 
ԧɪɬ ɨɪɧɵɧɚ ɫɭɞɵ ɠɟɬɤɿɡɟɬɿɧ ԕԝɪɵɥԑɵɥɚɪ ɤɨɦɩɥɟɤɫɿ. Ɂɟɪɬɯɚɧɚɞɚ ԧɪɬ ɚɩɚɬɵɧ 
ɟɫɤɟɪɟɬɿɧ ɫɢɝɧɚɥɢɡɚɰɢɹ ɠԛɣɟɫɿ ԕɨɧɞɵɪɵɥԑɚɧ. Ɉɧɵң ԕԝɪɚɦɵɧɚ ԕɚɛɵɥɞɚɭ ɫɬɚɧ-

ɰɢɹɫɵ ɠԥɧɟ ɯɚɛɚɪ ɛɟɪɭ ԕԝɪɵɥԑɵɥɚɪɵ ɤɿɪɟɞɿ. Ȼɚɪɥɵԕ ɛԧɥɿɦɲɟɥɟɪ ɬɟɥɟɮɨɧɦɟɧ 
ɠɚɛɞɵԕɬɚɥԑɚɧ. 

ɇɟɝɿɡɝɿ  ԧɪɬ ɤԧɡɞɟɪɿ ɛɨɥɵɩ ɷɥɟɤɬɪ ԕɨɧɞɵɪԑɵɥɚɪɵ ɠԥɧɟ ɦɚɲɢɧɚɥɚɪ ɦɟɧ 
ɦɟɯɚɧɢɡɦɞɟɪɞɿң ԕɨɡԑɚɥɚɬɵɧ ɛԧɥɲɟɤɬɟɪɿɧɿң ԛɣɤɟɥɿɫɿ ɫɚɧɚɥɚɞɵ. Ԛɣɤɟɥɿɫ ɤɟɡɿɧɞɟ 
ɤԧɩ ɠɵɥɭ ɛԧɥɿɧɟɞɿ, ԥɫɿɪɟɫɟ ԕԝɪԑɚԕ ԛɣɤɟɥɿɫ ɤɟɡɿɧɞɟ ɠɵɥɭɞɵң ɛԧɥɿɧɭɿ ɚɪɬɚ 
ɬԛɫɟɞɿ. Ɇԝɧɞɚɣ ԛɣɤɟɥɿɫ ɦɟɯɚɧɢɡɦɞɟɪɞɿң ɚɩɚɬɬɵ ԕɵɡɭɵɧɚ ԥɤɟɥɿɩ ɫɨԑɚɞɵ. 
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Ԕɵɡɞɵɪɭ ɩɟɲɬɟɪɿɧɞɟɝɿ ɬɟɦɩɟɪɚɬɭɪɚ ɞɟңɝɟɣɿ, ɚɝɪɟɝɚɬɬɚɪɞɵң ɠԝɦɵɫɵ 
ɚɜɬɨɦɚɬɬɵ ɬԛɪɞɟ ɪɟɬɬɟɥɟɞɿ. Ɉɥ ɚɩɩɚɪɚɬɬɚɪɞɵң ɞԝɪɵɫ ԕɨɫɵɥɦɚɭɵɧ ɠɨɹɞɵ, ɹԑɧɢ 
ԧɪɬ ԕɚɭɿɩɿɧ ɚɡɚɣɬɚɞɵ. 

Ɂɟɪɯɚɧɚɞɚԑɵ ԧɪɬɤɟ ԕɚɪɫɵ ɲɚɪɚɥɚɪɞɵң ɨɪɵɧɞɚɥɭɵ ɦɟɧ ɬԥɪɬɿɛɿɧɟ ɡɟɪɬɯɚɧɚ 
ɦɟңɝɟɪɭɲɿɫɿ ɠɚɭɚɩɬɵ. Ɂɟɪɬɯɚɧɚɞɚ ԧɪɬɤɟ ԕɚɪɫɵ ɡɚɬɬɚɪ ɛɨɥԑɚɧɞɵԕɬɚɧ, ԧɪɬ 
ɫԧɧɞɿɪɟɬɿɧ ɛɚɪɥɵԕ ԕԝɪɚɥɞɚɪ ɠɢɵɧɬɵԑɵ ɬɨɥɵԑɵɦɟɧ ɛɨɥɭɵ ԕɚɠɟɬ. 

ɀɚɥɩɵ ԔɚɡԜɌɍ ԑɢɦɚɪɚɬɵ ԧɪɬ ԕɚɭɿɩɫɿɡɞɿɝɿ ɛɨɣɵɧɲɚ Ⱦ ɤɚɬɟɝɨɪɢɹɫɵɧɚ 
ɠɚɬɚɞɵ, ɫɟɛɟɛɿ ɨɧɞɚԑɵ ɠԝɦɵɫ ɠɚɫɚɥɚɬɵɧ ɛɚɪɥɵԕ ɛԧɥɦɟɥɟɪɞɟ, ɡɟɪɬɯɚɧɚɥɚɪɞɚ, 
ɠɚɧԑɵɲɬɵԑɵ ɬԧɦɟɧ ɪɟɚɤɬɢɜɬɟɪ, ɯɢɦɢɹɥɵԕ ɡɚɬɬɚɪ ɫɚɥԕɵɧ ɤԛɣɿɧɞɟ ɫɚԕɬɚɥɚɞɵ. 

Ⱦɢɩɥɨɦɞɵԕ ɠԝɦɵɫ ɠɚɫɚɥԑɚɧ ɡɟɪɬɯɚɧɚ ɬɚɭ-ɤɟɧ ԑɢɦɚɪɚɬɵɧɞɚ 
ɨɪɧɚɥɚɫԕɚɧɞɵԕɬɚɧ ɡɟɪɬɯɚɧɚɧɵң ɞɚ ԧɪɬɤɟ ԕɚɪɫɵ ɬԝɪɚԕɬɵɥɵԑɵ ІІ ɠԥɧɟ ІІІ 
ɞԥɪɟɠɟɥɿ ɛɨɥɵɩ ɫɚɧɚɥɚɞɵ  



38 

 

4 ɇɟɝіɡɝі ɬɟɯɧɢɤɨ – эɤɨɧɨɦɢɤɚɥыԕ ɤԧɪɫɟɬɤішɬɟɪі 
 

Ԧɧɞɿɪɿɫɬɿң ԧɧɿɦɞɿɥɿɝɿ ɠɵɥɵɧɚ 3500 ɬɨɧɧɚ ɛɨɥɚɬ. Ȼɚɡɚɪ  ɧԥɬɢɠɟɥɟɪɿ 
ɛɨɣɵɧɲɚ 1 ɬɨɧɧɚ ɛɨɥɚɬɬɵң ɤԧɬɟɪɦɟ ɛɚԑɚɫɵ 700$ 

Ԝɥɬɬɵԕ ɤɭɪɫɬɵ ɟɫɤɟɪɝɟɧ ɤɟɡɞɟ: 
380·700=266000 ɬɟңɝɟ. 
Ԧɡɿɧɞɿɤ ԕԝɧ ɤɚɥɶɤɭɥɹɰɢɹɫɵ Шɏ15 ɦɚɪɤɚɥɵ ɛɨɥɚɬԕɚ ɠԛɪɝɿɡɿɥɞɿ. 
1 ɬɨɧɧɚ ɛɨɥɚɬɬɵң ԧɡɿɧɞɿɤ ԕԝɧ ԧɡɿɧɞɿɤ ԕԝɧɵ 167000 ɬɟɧɝɟ 

Ɉɫɵɞɚɧ, ɩɚɣɞɚɧɵ ɟɫɟɩɬɟɣɦɿɡ: 
 

ɉɪ =(ɐ-ɋ)∙Q                                                 (4.1) 

ɦԝɧɞɚ ɐ- ɤԧɬɟɪɦɟ ɛɚԑɚ; 
             C- Ԧɧɿɦɧɿң ԧɡɿɧɞɿɤ ԕԝɧɵ; 
             Q- ɠɵɥɞɵԕ ԧɧɞɿɪɿɫɬɿɤ ɛɚԑɞɚɪɥɚɦɚ. 
ɉɚɣɞɚ:  

ɉɪ=(266000-200000)∙ 3500= 231000000 ɬɟңɝɟ 

 

Ɋɟɧɬɚɛɟɥɶɧɨɫɬɵ ɦɵɧɚ ɮɨɪɦɭɥɚɦɟɧ ɚɧɵԕɬɚɣɦɵɡ: 
 

R= ɉɪ / ɋ ∙100%                                       (4.2) 

 

Ɋɟɧɬɚɛɟɥɶɧɨɫɬɶ: 
 

(266000 – 200000) / 200000∙100% ≈33 % 

 

Ԧɧɞɿɪɿɫɬɿң ԧɡɿɧ-ԧɡɿ ɚԕɬɚɭ ɭɚԕɵɬɵ ɦɵɧɚ ɮɨɪɦɭɥɚɦɟɧ ɚɧɵԕɬɚɥɚɞɵ: 
 

Ɍ=Ʉ / ɉɪ                                                   (4.3) 

 

ɦԝɧɞɚ Ʉ- ԧɧɞɿɪɿɫɬɿɤ ԕɨɪɞɵң ԕԝɧɵ,ɬɟңɝɟ: 
 

Ʉ=ɋɧɟɝ.ԕ + ɋԕɚɣɬ.ԕ                                        (4.4) 

 

ɦԝɧɞɚ ɋɧɟɝ.ԕ – ɧɟɝɿɡɝɿ ԕɨɪ; 
  ɋԕɚɣɬ.ԕ – ԕɚɣɬɵɦɞɵ ԕɨɪ. 
 

Ԧɡɿɧ - ԧɡɿ ɚԕɬɚɭ ɭɚԕɵɬɵ: ɲɚɦɚɦɟɧ 1,8 ɠɵɥ 
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ԔɈɊЫɌЫɇȾЫ 

 

Ɍԥɠɿɪɢɛɟ ɠԛɡɿɧɞɟ ɚɥɵɧԑɚɧ ɦɟɬɚɥɥ ԛɥɝɿɥɟɪɿ ɤԧɦɿɪɬɟɤɬɿ ɬɚɛɢԑɢ 
ɥɟɝɿɪɥɟɧɝɟɧ  ɛɨɥɚɬ ɛɨɥɵɩ ɤɟɥɟɞɿ ɠԥɧɟ ɨɥɚɪ ɛɿɪɿɧɲɿɞɟɧ, ɪɟɞɭɤɰɢɹɥɚɩ ɛɚɥԕɵɬɭ 
ɩɪɨɰɟɫɿɧɞɟ ɦɟɬɚɥɥ ɤԧɦɿɪɬɟɤɬɟɧɭɿɧ ɠɨɸ ɧɟɦɟɫɟ ɲɟɤɬɟɭ ɫɚɥɞɚɪɵɧɚɧ ɚɥɵɧɞɵ. 
ȿɤɿɧɲɿɞɟɧ, ԥɪɬɟɤɬɿ ɦɟɬɚɥɞɚɪ ɪɟɞɭɤɰɢɹɥɚɧɭɵɧɚ ɤԧɦɿɪɬɟɝɿ ɲɵԑɵɧɵɧɵң 
ɪɟɬɬɟɥɭɿ ɤԛɪɞɟɥɿ ɫɢɩɚɬԕɚ ɢɟ ɠԥɧɟ ɦɟɬɚɥɥ ɬɨɬɵԕɬɚɪɵɧɵң ɛɟɪɿɤɬɿɤ 
ɫɢɩɚɬɬɚɦɚɥɚɪɵɧ ɠԥɧɟ ɨɥɚɪɞɵң ɪɟɬɬɿɤ ɮɚɡɚɥɵԕ ɚɭɵɫɭɥɚɪɵɧ ɟɫɤɟɪɟɬɿɧ 
ɞɢɫɫɨɰɢɚɰɢɹɥɵ-ɚɞɫɨɪɛɰɢɹɥɵ ɦɟɯɚɧɢɡɦ ɧɟɝɿɡɿɧɞɟ ɛɨɥɭɵ ɦԛɦɤɿɧ. 
Ɇɟɯɚɧɢɡɦɧɿң ɠɟɬɟɤɲɿɥɿɤɤɟ ɚɥɵɧɭɵ ɬɟɤ ɤԧɦɿɪɬɟɝɿ ɟɦɟɫ, ɫɨɧɵɦɟɧ ԕɨɫɚ ɛɨɥɚɬɬɚ 
ɥɟɝɿɪɥɟɧɝɟɧ ɦɟɬɚɥɥ ɤɨɧɰɟɧɬɪɚɰɢɹɫɵɧ ɪɟɬɬɟɭɝɟ ɦԛɦɤɿɧɞɿɤ ɛɟɪɟɞɿ. Шɢɯɬɚ 
ԕԝɪɚɦɵɧɚ ɟɧɝɿɡɿɥɝɟɧ ɤԧɦɿɪɬɟɝɿ ԕԝɪɚɦɞɵ ɯɪɨɦɢɬ ԕɨɫɩɚɫɵɧɵң ɦɚɫɫɚɫɵ, ɛɨɥɚɬɬɚ 
1,57 % ɞɟңɝɟɣɿɧɞɟ ɯɪɨɦ ɦԧɥɲɟɪɿɧɟ ɚɥɞɵɧ ɚɥɚ ɟɫɟɩɬɟɥɝɟɧ. Ʉԧɪɿɧɿɩ ɬԝɪԑɚɧɞɚɣ, 
ɚɥɵɧԑɚɧ ɬԥɠɿɪɢɛɟɥɿɤ ɧԥɬɢɠɟ ɟɫɟɩ ɛɨɣɵɧɲɚ ɤԛɬɤɟɧ, ɦɟɬɚɥɞɚԑɵ ɯɪɨɦ 
ɤɨɧɰɟɧɬɪɚɰɢɹɫɵɧ ɪɚɫɬɚɞɵ. Ɉɫɵԑɚɧ ԝԕɫɚɫ ɠɨɥɦɟɧ ɛɨɥɚɬ ԕԝɪɚɦɵɧɚ ɛɚɫԕɚ 
ɥɟɝɿɪɥɟɭɲɿ ɦɟɬɚɥɞɚɪ ɟɧɝɿɡɿɥɭɿ ɦԛɦɤɿɧ. Ȼԝɥ ɤɟɡɞɟ ɨɥɚɪɞɵң ɟɧɝɿɡɿɥɭɿ ɦɟɧ 
ɛɚɥԕɵɬɵɥɚɬɵɧ ɦɟɬɚɥɞɚ ɤɨɧɰɟɧɬɪɚɰɢɹɫɵɧɵң ɪɟɬɬɟɥɭ ɡɚңɞɵɥɵԑɵ, ɨɪɧɚɬɵɥԑɚɧ 
ɞɢɫɫɨɰɢɚɰɢɹɥɵ-ɚɞɫɨɪɛɰɢɹɥɵ ɦɟɯɚɧɢɡɦɝɟ ɛɚԑɵɧɚɞɵ. Шɢɯɬɚ ɞɚɣɵɧɞɚɭ ɦɟɧ 
ɨɧɵ ɪɟɞɭɤɰɢɹɥɚɩ ɛɚɥԕɵɬɭɞɵ ԝɣɵɦɞɚɫɬɵɪɭ ɤɟɡɟɤɬɿɥɿɝɿɧɟɧ, ɷɤɨɧɨɦɢɤɚɥɵԕ 
ɷɮɮɟɤɬɢɜɬɿɥɿɤɬɿ ɚɪɬɬɵɪɭԑɚ ɦԛɦɤɿɧɞɿɤ ɛɟɪɟɬɿɧ ԧɧɞɿɪɿɫɬɿɤ ɩɪɨɰɟɫɬɟɪ 
ɲɵԑɵɧɞɚɪɵɧɵң ɚɭԕɵɦɞɵ ɛԧɥɿɝɿɧɿң ԕɵɫԕɚɪɭ ɦԛɦɤɿɧɞɿɝɿɧ ɛɚԕɵɥɚɭԑɚ ɛɨɥɚɞɵ. 

Ɍɚɛɢԑɢ ɥɟɝɿɪɥɟɧɝɟɧ ɛɨɥɚɬɬɵ ɪɟɞɭɤɰɢɹɥɚɩ ɛɚɥԕɵɬɭ ɬɟɦɿɪ ɠԥɧɟ ɛɨɥɚɬ 
ɦɟɬɚɥɥɭɪɝɢɹɫɵɧɵң ɬɟɯɧɨɥɨɝɢɹɫɵɧɞɚ ɠɚңɚ ɛɚԑɵɬɬɵ ɚɲɚɞɵ. ―Ɍɚɛɢԑɢ 
ɥɟɝɿɪɥɟɧɝɟɧ ɛɨɥɚɬ‖ ɬԛɫɿɧɿɝɿ ɥɟɝɿɪɥɟɧɝɟɧ ɛɨɥɚɬɬɚɧ, ɛɨɥɚɬ ɛɚɥԕɵɦɚɫɵ ɞɚɣɵɧ 
ɮɟɪɪɨԕɨɪɵɬɩɚɥɚɪ ɟɧɝɿɡɿɥɭɿɧ ɠɨɸɦɟɧ ɧɟɦɟɫɟ ɲɟɤɬɟɭɦɟɧ ɟɪɟɤɲɟɥɟɧɟɞɿ. Ɉɧɵң 
ɨɪɧɵɧɚ ɤԧɦɿɪɬɟɝɿ ԕԝɪɚɦɞɵ ɲɢɯɬɚ ԕԝɪɚɦɵɧɚ, ԕԝɪɚɦɵɧɞɚ ɥɟɝɿɪɥɟɭɲɿ ɦɟɬɚɥɞɚɪ 
ɬɨɬɵԕɬɚɪɵ ɤɿɪɟɬɿɧ ɦɢɧɟɪɚɥɞɵ ɤɨɦɩɨɧɟɧɬɬɟɪ ɟɧɝɿɡɿɥɟɞɿ. 

Ɍɚɛɢԑɢ ɥɟɝɿɪɥɟɧɝɟɧ ɛɨɥɚɬɬɵң ɪɟɞɭɤɰɢɹɥɚɩ ɛɚɥԕɵɬɵɥɭɵ, 
ɞɢɫɫɨɰɢɚɰɢɹɥɵ-ɚɞɫɨɪɛɰɢɹɥɵԕ ɦɟɯɚɧɢɡɦɦɟɧ ɬɿɤɟɥɟɣ ɛɚɣɥɚɧɵɫԕɚɧ ɦɟɬɚɥɞɵ 
ɤԧɦɿɪɬɟɤɬɟɧɞɿɪɭ ɩɪɨɰɟɫɿɧ ɠɨɸ ɧɟɦɟɫɟ ɲɟɤɬɟɭ ɲɚɪɬɬɚɪɵɧɞɚ ɠԛɡɟɝɟ ɚɫɵɪɭ 
ɦԛɦɤɿɧɞɿɝɿ ɛɨɥɚɞɵ.  
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K eaueuy CBSASH14IO, HeKOTOpble GnOBa B STOM iqOKyMeHTe COAepxaT

6yxeur u3 .qpyrux anQaeurOe. BOSIVIOXHO' 3To nonb;16a CKpblTb

no3arMGTBOBaHHbtfi rexcr. floxyrvrenr 6um npoBepeH nyTeM

3aMeqeHHR oTl4x 6yxa 5taTHHCKt4M SKBHBaneHTOM. IIoxanytiCra,

ygen1aTe ocO6oe BHHMaHhe sTrM r{aCTfM OTqeTa. Ouu eut4eneHbl

COOTBETCTBCHHO.

${*st m u **T ffi# {} L*ts#"rr*{'{ M *"l H *s"t*:m tr't *

Ht$
Yn n BepcHTerl

HagBaHHe:

Aarop:

KoopgnHarop:

Aara orqera:

Kos$SnqneHr nogo6rn Ne 1: ?

KosSSHqneHr nogo6rn Ne 2: ?

AnuHa Qpa3bt Ann KooQQHqneHra noAo6mn

Ne 2i ?

KonnqecrBo cnoB:

t'lncno 3HaKoB:

Agpeca nponyuleHHble npn npoBepKe:

KonnqecrBo 3aBePueHHHx nPoBePoK: ?



>>

>>

Caurrre,qnHHHbre QparueHTbr, onpegefleHbte, KaK no.qo6xute

floxyurexrbr,coAepxaulxe nogo6xute $parmenrul: Hr

goMauHefi 6asur gaHHbtx

p>

6as ,t1aHHbrx

,QoxymeHTbr,co4epxaque no4o6nt le SparuenTbt: l4s eHeuxnx

>>

HHTepHsTa

floxyueHTbr,corqepxau4ne nogo6xble SparMeHrbt : Vls

n[era nu oTrreTa norqo 6wn

@paruenrut, nafigenxule B AoKyMerrax 6agur AaHHbtx orMeqerbr ttpacilbtM UBeronn.

Oparuenrut, xalgexnure B rHTepHere orMeqexst e seneHHff .

Oparuenrur, nafiAexxure e 6ase AaHHbrx Opngrvecxlx aKToB orMer{eHbt crHrM $onou .

AI{IATNA !

Eepi.rreu AHttnoMAbrK )t$'yu,rcra rqasipri Ke3ae (apa MeraJulyprurAarbl eH Ma]IbI3AbI ueceneniq 6ipi 6apacrurpaau.

liepinreu AururolrAbr( ry\.{L,rcra a3 rrrbrrr,rHrr{erl MeraJuIaHFaH euiuues xpoMAbIK 6olar any rexHoromscbl

YCbIHbUIAABI.

Xyr'rucra MeraJuryprusJrbrKece[reylep xaue serisri KoH.{bIprbIJIapAH rallAay repcedlren.

Xy.uuc6a erl6eKri Kopray rueH KopmamH opragbl Kopray 6enirurrepre, cMeraJIbIK xaHe 3I(oHoMIlKaJIhrI(

6enirrqepre luec 6eniue4i. Ocipece xayinci:4ir rexHHKacLrHa, eruipicrir caul{raplltra, esaipictix arbln,qapAbl

ra3apTyra epeKrrre Ha3ap ayAapbulfaH.

AHHO]'AI_U4.[

B,uauuoft Aunlouuoft pa6ore paccMarpr.rBaerc, oAHa lI3 ocrpbtx npoftteu Ha ceroAHrultufi Aeur n uepnofi

IvIc"TiUUIlprIlII.

R laurtlil pa6o're rtpeiparafl'clt TexHoJrolrrrl, no xcnopoli c orHocI{TeJIbHo MUHHMaJIIHIIM I(oJI[qecrBaM 3arpar

NroxHo rloJryq 11r" BbIcoKoJIel'lIpoBalII ry rc xpoMllcT]' to cTaJIb.

B npoerre BHr{MaHlre yAeJreHo pa3AeJraM: oxpaua rpyAa I,I orcpyxalouefi cpeAbl. Oco6oe BHI{MaHI'Ie yAeJIeHo

BoIIpocoM TexHLIKTiI 6e:onacnocru, IrpoMblrrueunofi cauutap[[, oqucrKu u o6erapexuBaHlr, [poMbluueHHbtx

ru6pclcou u ctoKoB.

ANNOTATION

In the given degree work one of acute problems for today in ferous metallurry is considered.

In the given rvork the technology on which with rather minimum quantities of expenses it is possible to receive

BlrcoxoJrerupoBanuyrc a chromic steel is offered.

In the work attention is given sections: a labour safety and environment. The special attention is given by a

question of saf'ety precautions, industrial sanitary, clearing and neutralisation of industrial emissions and drains.


