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ɍȾɄ 697.2:697.9 

ɌȿɏɇȱɄɈ-ȿɄɈɇɈɆȱɑɇȺ ɈɐȱɇɄȺ ɁȺɋɌɈɋɍȼȺɇɇə ɄɈɆȻȱɇɈȼȺɇɈȲ  
ɋɂɋɌȿɆɂ ɈɉȺɅȿɇɇə ɌȺ ȼȿɇɌɂɅəɐȱȲ ɉɊɂɆȱɓȿɇɖ ɇȺ ɉɊɂɄɅȺȾȱ 

ɀɂɌɅɈȼɈȽɈ ȻɍȾɂɇɄɍ ȼ Ɇ. Ɋȱȼɇȿ 

ȼ. ȼ. ɋɿɞɥɟɰɶɤɚ 

ɫɬɭɞɟɧɬɤɚ 4 ɤɭɪɫɭ, ɝɪɭɩɚ ɌȽȼ-41, ɧɚɜɱɚɥɶɧɨ-ɧɚɭɤɨɜɢɣ ɿɧɫɬɢɬɭɬ ɛɭɞɿɜɧɢɰɬɜɚ ɬɚ ɚɪɯɿɬɟɤɬɭɪɢ 

                                                                       ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ – ɤ.ɬ.ɧ., ɞɨɰɟɧɬ ɋ.Ȼ. ɉɪɨɰɟɧɤɨ 

 

Наɰɿɨɧаɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞаɪɫɬɜа ɬа ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜаɧɧɹ, 
 ɦ. Ɋɿɜɧɟ, ɍɤɪаʀɧа 

ɒɥɹɯɨɦ ɬɟɯɧɿɤɨ-ɟɤɨɧɨɦɿɱɧɨʀ ɨɰɿɧɤɢ ɤɨɦɛɿɧɨɜɚɧɨʀ ɨɩɚɥɸɜɚɥɶɧɨ-ɜɟɧɬɢɥɹɰɿɣɧɨʀ ɫɢɫɬɟɦɢ 
ɬɢɩɭ CХТЦКRКН ɞɨɜɟɞɟɧɚ ɞɨɰɿɥɶɧɿɫɬɶ ɡɚɫɬɨɫɭɜɚɧɧɹ ɬɚɤɨʀ ɫɢɫɬɟɦɢ ɞɥɹ ɡɦɟɧɲɟɧɧɹ ɜɢɬɪɚɬ 
ɬɟɩɥɨɜɨʀ ɟɧɟɪɝɿʀ ɧɚ ɨɩɚɥɟɧɧɹ ɛɭɞɿɜɟɥɶ. 
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɞɟɰɟɧɬɪɚɥɿɡɨɜɚɧɿ ɨɩɚɥɟɧɧɹ ɿ ɜɟɧɬɢɥɹɰɿɹ, ɪɟɤɭɩɟɪɚɰɿɹ ɬɟɩɥɚ, ɟɤɨɧɨɦɿɹ 
ɬɟɩɥɨɜɨʀ ɟɧɟɪɝɿʀ. 

ɉɭɬɟɦ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɨɬɨɩɢɬɟɥɶɧɨ-ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ 
ɫɢɫɬɟɦɵ ɬɢɩɚ CХТЦКRКН ɞɨɤɚɡɚɧɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɬɚɤɨɣ ɫɢɫɬɟɦɵ ɞɥɹ 
ɫɧɢɠɟɧɢɹ ɡɚɬɪɚɬ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ ɡɞɚɧɢɣ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɟ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɹ, ɪɟɤɭɩɟɪɚɰɢɹ ɬɟɩɥɚ, 
ɷɤɨɧɨɦɢɹ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ. 

Technical-economic evaluation of a combined heating and ventilation system ClimaRad 

proved the feasibility of such a system to reduce the cost of thermal energy for heating of 

buildings. 

Keywords: decentralized heating and ventilation, heat recovery, heat savings. 

ɋɬɪɿɦɤɟ ɡɞɨɪɨɠɱɚɧɧɹ ɟɧɟɪɝɨɧɨɫɿʀɜ ɡɭɦɨɜɥɸє ɧɟɨɛɯɿɞɧɿɫɬɶ ɡɚɫɬɨɫɭɜɚɧɧɹ 
ɟɧɟɪɝɨɨɳɚɞɧɢɯ, ɪɟɫɭɪɫɨɡɛɟɪɿɝɚɸɱɢɯ ɬɚ ɟɤɨɥɨɝɿɱɧɨ ɱɢɫɬɢɯ ɬɟɯɧɨɥɨɝɿɣ. ɇɟ ɦɟɧɲ ɜɚɠɥɢɜɨɸ 
ɡɚɞɚɱɟɸ є ɩɿɞɜɢɳɟɧɧɹ ɪɿɜɧɹ ɤɨɦɮɨɪɬɭ ɜ ɩɪɢɦɿɳɟɧɧɹɯ, ɳɨ ɩɪɢɡɧɚɱɟɧɿ ɞɥɹ ɪɨɛɨɬɢ ɿ 
ɩɪɨɠɢɜɚɧɧɹ ɥɸɞɟɣ.  

Ɉɞɧɢɦ ɿɡ ɟɮɟɤɬɢɜɧɢɯ ɦɟɬɨɞɿɜ ɜɢɪɿɲɟɧɧɹ ɰɢɯ ɩɪɨɛɥɟɦ ɭ ɛɚɝɚɬɨɩɨɜɟɪɯɨɜɢɯ ɠɢɬɥɨɜɢɯ 
ɛɭɞɢɧɤɚɯ ɦɨɠɟ ɛɭɬɢ ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɟɰɟɧɬɪɚɥɿɡɨɜɚɧɢɯ ɫɢɫɬɟɦ ɨɩɚɥɟɧɧɹ ɿ ɜɟɧɬɢɥɹɰɿʀ. 
ȼɩɪɨɜɚɞɠɟɧɧɹ ɞɟɰɟɧɬɪɚɥɿɡɨɜɚɧɨʀ ɦɟɯɚɧɿɱɧɨʀ ɜɟɧɬɢɥɹɰɿʀ ɧɚɞɚє ɪɹɞ ɩɟɪɟɜɚɝ: ɦɨɠɥɢɜɿɫɬɶ 
ɪɟɤɭɩɟɪɚɰɿʀ ɬɟɩɥɚ ɜɢɬɹɠɧɨɝɨ ɩɨɜɿɬɪɹ ɬɚ ɿɧɞɢɜɿɞɭɚɥɶɧɨɝɨ ɪɟɝɭɥɸɜɚɧɧɹ ɿɧɬɟɧɫɢɜɧɨɫɬɿ 
ɜɟɧɬɢɥɹɰɿʀ, ɩɿɞɜɢɳɟɧɧɹ ɪɿɜɧɹ ɤɨɦɮɨɪɬɭ ɭ ɤɜɚɪɬɢɪɚɯ, ɡɦɟɧɲɟɧɧɹ ɟɧɟɪɝɨɜɢɬɪɚɬ ɧɚ ɨɩɚɥɟɧɧɹ 
ɬɨɳɨ. 

Ⱥɧɚɥɿɡ ɩɪɨɩɨɧɨɜɚɧɨɝɨ ɫɶɨɝɨɞɧɿ ɧɚ ɪɢɧɤɭ ɤɥɿɦɚɬɢɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɞɨɡɜɨɥɹє ɜɢɞɿɥɢɬɢ 
ɤɨɦɛɿɧɨɜɚɧɭ ɞɟɰɟɧɬɪɚɥɿɡɨɜɚɧɭ ɨɩɚɥɸɜɚɥɶɧɨ-ɜɟɧɬɢɥɹɰɿɣɧɭ ɫɢɫɬɟɦɭ CХТЦКRКН ɝɨɥɚɧɞɫɶɤɨɝɨ 
ɜɢɪɨɛɧɢɰɬɜɚ ɹɤ ɞɨɫɢɬɶ ɨɪɢɝɿɧɚɥɶɧɟ, ɩɟɪɫɩɟɤɬɢɜɧɟ ɬɚ ɰɿɤɚɜɟ ɪɿɲɟɧɧɹ ɿɫɧɭɸɱɢɯ ɩɪɨɛɥɟɦ ɭ 
ɫɢɫɬɟɦɚɯ ɨɩɚɥɟɧɧɹ ɿ ɜɟɧɬɢɥɹɰɿʀ ɛɭɞɿɜɟɥɶ Д1-3]. 

ɇɚɡɜɚ ɫɢɫɬɟɦɢ CХТЦКRКН, ɹɤɭ ɦɨɠɧɚ ɩɟɪɟɤɥɚɫɬɢ ɡ ɚɧɝɥɿɣɫɶɤɨʀ ɹɤ «ɤɥɿɦɚɬɢɱɧɢɣ ɪɚɞɿɚɬɨɪ», 

ɨɩɢɫɭє ɫɬɪɭɤɬɭɪɭ ɭɫɬɚɧɨɜɤɢ, ɳɨ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɞɜɨɯ ɨɫɧɨɜɧɢɯ ɱɚɫɬɢɧ: ɩɪɢɩɥɢɜɧɨ-ɜɢɬɹɠɧɨʀ 
ɫɢɫɬɟɦɢ ɜɟɧɬɢɥɹɰɿʀ ɡ ɪɟɤɭɩɟɪɚɬɨɪɨɦ ɬɟɩɥɚ ɜɢɬɹɠɧɨɝɨ ɩɨɜɿɬɪɹ ɬɚ ɜɨɞɹɧɨɝɨ ɪɚɞɿɚɬɨɪɚ (ɪɢɫ.). 

ɋɢɫɬɟɦɚ ɩɨɞɚє ɜ ɨɤɪɟɦɭ ɤɿɦɧɚɬɭ ɜɿɞ 30 ɞɨ 125 ɦ³/ɝɨɞ ɫɜɿɠɨɝɨ, ɨɱɢɳɟɧɨɝɨ ɬɚ ɩɿɞɿɝɪɿɬɨɝɨ 
ɩɨɜɿɬɪɹ ɿ ɜɢɞɚɥɹє ɡ ɩɪɢɦɿɳɟɧɧɹ ɫɬɿɥɶɤɢ ɠ ɡɚɛɪɭɞɧɟɧɨɝɨ ɩɨɜɿɬɪɹ. ɋɢɫɬɟɦɚ ɤɨɧɬɪɨɥɸ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɜɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɭ ɬɚ ɜɨɥɨɝɨɫɬɿ ɩɨɫɬɿɣɧɨ ɫɥɿɞɤɭє ɡɚ ɹɤɿɫɬɸ ɩɨɜɿɬɪɹ ɜ ɤɿɦɧɚɬɿ, 
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ɪɟɚɝɭɸɱɢ ɧɚ ɧɚɣɦɟɧɲɿ ɡɦɿɧɢ ɩɨɞɚɱɟɸ ɫɜɿɠɨɝɨ ɱɢɫɬɨɝɨ ɩɨɜɿɬɪɹ. ȼɛɭɞɨɜɚɧɿ ɮɿɥɶɬɪɢ ɨɱɢɳɭɸɬɶ 
ɩɪɢɩɥɢɜɧɟ ɩɨɜɿɬɪɹ.  

 

Ɋɢɫɭɧɨɤ. ȿɥɟɦɟɧɬɢ ɫɢɫɬɟɦɢ CХТЦКRКН: 
1 – ɜɨɞɹɧɢɣ ɪɚɞɿɚɬɨɪ; 2 – ɩɪɢɩɥɢɜɧɨ-ɜɢɬɹɠɧɚ ɜɟɧɬɢɥɹɰɿɣɧɚ ɭɫɬɚɧɨɜɤɚ ɡ ɪɟɤɭɩɟɪɚɬɨɪɨɦ; 3 – ɦɨɧɬɚɠɧɿ 

ɤɪɿɩɥɟɧɧɹ; 4 – ɝɧɭɱɤɿ ɩɨɜɿɬɪɨɩɪɨɜɨɞɢ – ɩɪɢɩɥɢɜɧɢɣ ɬɚ ɜɢɬɹɠɧɢɣ; 5 – ɡɨɜɧɿɲɧɿ ɮɚɫɚɞɧɿ ɪɟɲɿɬɤɢ 

ɍ ɩɪɢɫɬɪɨʀ ɡɚɫɬɨɫɨɜɚɧɿ ɟɥɟɤɬɪɨɫɬɚɬɢɱɧɿ ɮɿɥɶɬɪɢ ɬɨɜɳɢɧɨɸ ɜɫɶɨɝɨ 20 ɦɦ, ɳɨ ɦɚɸɬɶ 
ɟɮɟɤɬɢɜɧɿɫɬɶ ɤɥɚɫɭ F7 ɿ ɦɚɥɿ ɜɬɪɚɬɢ ɬɢɫɤɭ (ɩɨɪɹɞɤɭ 10-20 ɉɚ) ɜɩɪɨɞɨɜɠ ɭɫɶɨɝɨ ɩɟɪɿɨɞɭ ʀɯɧɶɨʀ 
ɟɤɫɩɥɭɚɬɚɰɿʀ. 

ȼ ɬɟɩɥɨɨɛɦɿɧɧɢɤɭ ɜɿɞɛɭɜɚєɬɶɫɹ ɪɟɤɭɩɟɪɚɰɿɹ ɬɟɩɥɚ ɜɢɬɹɠɧɨɝɨ ɩɨɜɿɬɪɹ ɡ ɟɮɟɤɬɢɜɧɿɫɬɸ 
85 %. ɐɟ ɡɦɟɧɲɭє ɜɢɬɪɚɬɢ ɬɟɩɥɨɜɨʀ ɟɧɟɪɝɿʀ ɧɚ ɨɩɚɥɟɧɧɹ ɿ ɡɚɩɨɛɿɝɚє ɧɚɞɯɨɞɠɟɧɧɸ ɜ 
ɩɪɢɦɿɳɟɧɧɹ ɯɨɥɨɞɧɨɝɨ ɫɜɿɠɨɝɨ ɩɨɜɿɬɪɹ. Ɋɚɞɿɚɬɨɪ ɞɨɝɪɿɜɚє ɫɜɿɠɟ ɩɪɢɩɥɢɜɧɟ ɩɨɜɿɬɪɹ ɞɨ 
ɩɨɬɪɿɛɧɨʀ ɬɟɦɩɟɪɚɬɭɪɢ, ɨɩɚɥɸє ɩɪɢɦɿɳɟɧɧɹ ɬɚ ɩɨɜɧɿɫɬɸ ɩɪɢɯɨɜɭє ɡɚ ɫɨɛɨɸ ɜɟɧɬɢɥɹɰɿɣɧɭ 
ɭɫɬɚɧɨɜɤɭ, ɩɨɤɪɚɳɭɸɱɢ ɟɫɬɟɬɢɱɧɢɣ ɜɢɝɥɹɞ ɫɢɫɬɟɦɢ. ɍ ɫɜɨɸ ɱɟɪɝɭ, ɜɟɧɬɢɥɹɰɿɣɧɢɣ ɛɥɨɤ 
ɫɬɜɨɪɸє ɞɨɞɚɬɤɨɜɢɣ ɬɟɩɥɨɿɡɨɥɹɰɿɣɧɢɣ ɛɚɪ’єɪ ɦɿɠ ɪɚɞɿɚɬɨɪɨɦ ɿ ɡɨɜɧɿɲɧɶɨɸ ɫɬɿɧɨɸ. ȼ 
ɪɟɡɭɥɶɬɚɬɿ ɡɦɟɧɲɭɸɬɶɫɹ ɬɟɩɥɨɜɬɪɚɬɢ ɬɚ ɩɿɞɜɢɳɭєɬɶɫɹ ɪɿɜɟɧɶ ɤɨɦɮɨɪɬɭ ɜ ɩɪɢɦɿɳɟɧɧɿ. 

Ⱦɥɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ CХТЦКRКН ɪɟɤɨɦɟɧɞɭєɬɶɫɹ ɩɨєɞɧɭɜɚɬɢ ɰɿ ɩɪɢɫɬɪɨʀ ɡɿ 
ɜɫɬɚɧɨɜɥɟɧɧɹɦ ɜɢɬɹɠɧɢɯ ɜɟɧɬɢɥɹɬɨɪɿɜ ɩɟɪɿɨɞɢɱɧɨʀ ɞɿʀ ɜ ɡɨɧɚɯ ɩɿɞɜɢɳɟɧɨʀ ɜɨɥɨɝɨɫɬɿ – ɭ 
ɜɚɧɧɚɯ, ɞɭɲɨɜɢɯ, ɜɛɢɪɚɥɶɧɹɯ ɬɨɳɨ. 

Ɂ ɦɟɬɨɸ ɬɟɯɧɿɤɨ-ɟɤɨɧɨɦɿɱɧɨʀ ɨɰɿɧɤɢ ɤɨɦɛɿɧɨɜɚɧɨʀ ɨɩɚɥɸɜɚɥɶɧɨ-ɜɟɧɬɢɥɹɰɿɣɧɨʀ ɫɢɫɬɟɦɢ 
CliЦКRКН ɛɭɥɨ ɜɢɤɨɧɚɧɨ ɩɨɪɿɜɧɹɧɧɹ ɞɜɨɯ ɜɚɪɿɚɧɬɿɜ ɩɪɨɟɤɬɧɢɯ ɪɿɲɟɧɶ ɳɨɞɨ ɜɥɚɲɬɭɜɚɧɧɹ 
ɩɨɤɜɚɪɬɢɪɧɨɝɨ ɨɩɚɥɟɧɧɹ 10-ɩɨɜɟɪɯɨɜɨɝɨ ɠɢɬɥɨɜɨɝɨ ɛɭɞɢɧɤɭ ɡ ɜɛɭɞɨɜɚɧɨ-ɩɪɢɛɭɞɨɜɚɧɢɦɢ 
ɬɨɪɝɨɜɢɦɢ ɩɪɢɦɿɳɟɧɧɹɦɢ ɞɥɹ ɭɦɨɜ ɦ. Ɋɿɜɧɟ.  

Ɂɚ ɩɟɪɲɢɦ ɜɚɪɿɚɧɬɨɦ ɭ ɛɭɞɢɧɤɭ ɩɟɪɟɞɛɚɱɟɧɟ ɜɥɚɲɬɭɜɚɧɧɹ ɤɨɦɛɿɧɨɜɚɧɨʀ ɫɢɫɬɟɦɢ ɨɩɚɥɟɧ-

ɧɹ ɿ ɜɟɧɬɢɥɹɰɿʀ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɨɩɚɥɸɜɚɥɶɧɨ-ɜɟɧɬɢɥɹɰɿɣɧɢɯ ɩɪɢɥɚɞɿɜ CХТЦКRКН 2 SЭКЧНКЫН. ɐɿ 
ɩɪɢɥɚɞɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɩɨɪɿɜɧɹɧɨ ɜɢɫɨɤɨɸ ɜɚɪɬɿɫɬɸ ɱɟɪɟɡ ɬɟ, ɳɨ ɜ ɨɞɧɨɦɭ ɩɪɢɥɚɞɿ 
ɩɨєɞɧɚɧɿ ɫɬɚɥɟɜɢɣ ɩɚɧɟɥɶɧɢɣ ɪɚɞɿɚɬɨɪ ɨɩɚɥɟɧɧɹ ɬɚ ɦɟɯɚɧɿɱɧɚ ɩɪɢɩɥɢɜɧɨ-ɜɢɬɹɠɧɚ 
ɜɟɧɬɢɥɹɰɿɣɧɚ ɭɫɬɚɧɨɜɤɚ ɡ ɮɿɥɶɬɪɨɦ ɿ ɪɟɤɭɩɟɪɚɬɨɪɨɦ ɬɟɩɥɨɬɢ ɡɿ ɫɤɥɚɞɧɨɸ ɫɢɫɬɟɦɨɸ 
ɚɜɬɨɦɚɬɢɤɢ, ɡ ɞɚɬɱɢɤɚɦɢ ɜɨɥɨɝɨɫɬɿ ɩɨɜɿɬɪɹ ɿ ɜɦɿɫɬɭ ɜ ɧɶɨɦɭ ɜɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɭ. ȼɨɞɧɨɱɚɫ 
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ɩɪɢɥɚɞɢ CХТЦКRКН ɞɨɡɜɨɥɹɸɬɶ ɫɭɬɬєɜɨ ɫɤɨɪɨɬɢɬɢ ɜɢɞɚɬɤɢ ɧɚ ɨɩɚɥɟɧɧɹ ɩɪɢɦɿɳɟɧɶ ɡɚɜɞɹɤɢ 
ɜɢɫɨɤɨɦɭ ɫɬɭɩɟɧɸ (ɩɨɪɹɞɤɭ 85%) ɪɟɤɭɩɟɪɚɰɿʀ ɬɟɩɥɨɬɢ ɜɢɬɹɠɧɨɝɨ ɜɟɧɬɢɥɹɰɿɣɧɨɝɨ ɩɨɜɿɬɪɹ. 

Ɂɚ ɞɪɭɝɢɦ, ɛɚɡɨɜɢɦ ɜɚɪɿɚɧɬɨɦ ɜ ɛɭɞɢɧɤɭ ɩɟɪɟɞɛɚɱɟɧɿ ɬɪɚɞɢɰɿɣɧɿ ɫɢɫɬɟɦɢ ɩɪɢɪɨɞɧɨʀ 
ɩɪɢɩɥɢɜɧɨ-ɜɢɬɹɠɧɨʀ ɜɟɧɬɢɥɹɰɿʀ ɬɚ ɨɩɚɥɟɧɧɹ ɡɿ ɡɜɢɱɚɣɧɢɦɢ ɫɬɚɥɟɜɢɦɢ ɩɚɧɟɥɶɧɢɦɢ 
ɪɚɞɿɚɬɨɪɚɦɢ. ȼ ɛɚɡɨɜɨɦɭ ɜɚɪɿɚɧɬɿ ɹɤ ɨɩɚɥɸɜɚɥɶɧɿ ɩɪɢɥɚɞɢ ɩɪɢɣɧɹɬɿ ɤɨɦɩɚɤɬɧɿ ɫɬɚɥɟɜɿ ɩɚɧɟɥɶɧɿ 
ɪɚɞɿɚɬɨɪɢ ɡ ɧɢɠɧɿɦ ɩɿɞɤɥɸɱɟɧɧɹɦ ɦɚɪɤɢ VШЧШЯК ɜɢɪɨɛɧɢɰɬɜɚ ɤɨɧɰɟɪɧɭ VШРОХ & ІШШЭ 
(Ⱥɜɫɬɪɿɹ). ȼɢɛɿɪ ɫɚɦɟ ɰɿєʀ ɦɚɪɤɢ ɪɚɞɿɚɬɨɪɿɜ ɡɭɦɨɜɥɟɧɢɣ ɬɢɦ, ɳɨ ɬɢɩɨɪɨɡɦɿɪɧɢɣ ɪɹɞ ɰɢɯ 
ɪɚɞɿɚɬɨɪɿɜ ɬɚ ʀɯɧɹ ɩɨɬɭɠɧɿɫɬɶ ɧɚɣɛɿɥɶɲ ɛɥɢɡɶɤɨ ɜɿɞɩɨɜɿɞɚɸɬɶ ɬɢɩɨɪɨɡɦɿɪɧɨɦɭ ɪɹɞɭ ɪɚɞɿɚɬɨɪɿɜ, 
ɳɨ ɜɯɨɞɹɬɶ ɞɨ ɫɤɥɚɞɭ ɩɪɢɥɚɞɿɜ CХТЦКRКН. 

əɤ ɩɨɤɚɡɭɸɬɶ ɟɤɨɧɨɦɿɱɧɿ ɪɨɡɪɚɯɭɧɤɢ, ɤɚɩɿɬɚɥɶɧɿ ɜɢɞɚɬɤɢ ɩɨ ɩɨɪɿɜɧɸɜɚɧɢɯ ɜɚɪɿɚɧɬɚɯ 
ɫɬɚɧɨɜɥɹɬɶ: ɡɚ ɩɟɪɲɢɦ ɜɚɪɿɚɧɬɨɦ – 3921 ɬɢɫ. ɝɪɧ, ɡɚ ɞɪɭɝɢɦ – 1247 ɬɢɫ. ɝɪɧ. ȼɚɪɬɿɫɬɶ 
ɜɥɚɲɬɭɜɚɧɧɹ ɫɢɫɬɟɦɢ ɨɩɚɥɟɧɧɹ ɞɥɹ ɠɢɬɥɨɜɨɝɨ ɛɭɞɢɧɤɭ ɡɚ ɩɟɪɲɢɦ ɜɚɪɿɚɧɬɨɦ ɩɟɪɟɜɢɳɭє 
ɜɚɪɬɿɫɬɶ ɫɢɫɬɟɦɢ ɡɚ ɞɪɭɝɢɦ ɜɚɪɿɚɧɬɨɦ ɧɚ 2674 ɬɢɫ. ɝɪɧ. 

Ɂɝɿɞɧɨ ɡ ɪɟɡɭɥɶɬɚɬɚɦɢ ɬɟɩɥɨɬɟɯɧɿɱɧɨɝɨ ɪɨɡɪɚɯɭɧɤɭ ɩɪɨɟɤɬɧɿ ɬɟɩɥɨɜɬɪɚɬɢ ɛɭɞɢɧɤɭ 
ɫɬɚɧɨɜɥɹɬɶ 669 ɤȼɬ, ɡ ɧɢɯ ɬɪɚɧɫɦɿɫɿɣɧɿ ɬɟɩɥɨɜɬɪɚɬɢ (ɡɚ ɪɚɯɭɧɨɤ ɬɟɩɥɨɩɟɪɟɞɚɱɿ ɱɟɪɟɡ 
ɨɝɨɪɨɞɠɭɜɚɥɶɧɿ ɤɨɧɫɬɪɭɤɰɿʀ)  –  294 ɤȼɬ, ɜɬɪɚɬɢ ɬɟɩɥɚ ɧɚ ɧɚɝɪɿɜɚɧɧɹ ɜɟɧɬɢɥɹɰɿɣɧɨɝɨ ɩɨɜɿɬɪɹ – 

375 ɤȼɬ. 
Ɂɚ ɪɨɡɪɚɯɭɧɤɨɜɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ ɪɟɤɭɩɟɪɚɰɿʀ ɬɟɩɥɚ ɜɢɬɹɠɧɨɝɨ ɩɨɜɿɬɪɹ 85% , ɩɪɢɥɚɞɢ CХТ-

maRКН ɡɞɚɬɧɿ ɡɦɟɧɲɢɬɢ ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɫɢɫɬɟɦɭ ɨɩɚɥɟɧɧɹ ɧɚ 375 · 0,85 = 319 ɤȼɬ. 
Ɍɨɞɿ ɪɿɱɧɚ ɟɤɨɧɨɦɿɹ ɜɢɬɪɚɬ ɬɟɩɥɨɜɨʀ ɟɧɟɪɝɿʀ ɧɚ ɨɩɚɥɟɧɧɹ ɛɭɞɢɧɤɭ ɫɤɥɚɞɟ 
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ɞɟ QȼȿНɌ – ɪɨɡɪɚɯɭɧɤɨɜɚ ɟɤɨɧɨɦɿɹ ɜɢɬɪɚɬ ɬɟɩɥɨɜɨʀ ɟɧɟɪɝɿʀ ɧɚ ɜɟɧɬɢɥɹɰɿɸ, 319 ɤȼɬ;  
     tCO – ɫɟɪɟɞɧɹ ɡɚ ɨɩɚɥɸɜɚɥɶɧɢɣ ɩɟɪɿɨɞ ɬɟɦɩɟɪɚɬɭɪɚ ɡɨɜɧɿɲɧɶɨɝɨ ɩɨɜɿɬɪɹ, 0,1ºɋ;  
     m – ɬɪɢɜɚɥɿɫɬɶ ɨɩɚɥɸɜɚɥɶɧɨɝɨ ɩɟɪɿɨɞɭ, 182 ɞɨɛɢ;  
     tB – ɪɨɡɪɚɯɭɧɤɨɜɚ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɿɲɧɶɨɝɨ ɩɨɜɿɬɪɹ ɜ ɠɢɬɥɨɜɢɯ ɤɿɦɧɚɬɚɯ, 20ºɋ;  
     tЗ – ɪɨɡɪɚɯɭɧɤɨɜɚ ɬɟɦɩɟɪɚɬɭɪɚ ɡɨɜɧɿɲɧɶɨɝɨ ɩɨɜɿɬɪɹ, –21ºɋ. 

ɉɟɪɟɜɨɞɹɱɢ ɪɿɱɧɭ ɟɤɨɧɨɦɿɸ ɜɢɬɪɚɬ ɬɟɩɥɨɬɢ ɡ ȽȾɠ ɭ Ƚɤɚɥ, ɨɬɪɢɦɚєɦɨ 2435 / 4,1868 = 

582 Ƚɤɚɥ. 
Ɂɚ ɱɢɧɧɨɝɨ ɬɚɪɢɮɭ ɧɚ ɩɨɫɥɭɝɢ ɨɩɚɥɟɧɧɹ ɞɥɹ ɧɚɫɟɥɟɧɧɹ 763,93 ɝɪɧ/Ƚɤɚɥ ɪɿɱɧɚ ɟɤɨɧɨɦɿɹ 

ɜɢɞɚɬɤɿɜ ɧɚ ɨɩɚɥɟɧɧɹ ɡɚ ɩɟɪɲɢɦ ɜɚɪɿɚɧɬɨɦ (ɡ ɨɩɚɥɸɜɚɥɶɧɨ-ɜɟɧɬɢɥɹɰɿɣɧɢɦɢ ɩɪɢɥɚɞɚɦɢ CХТma-

RКН) ɫɬɚɧɨɜɢɬɢɦɟ 763,93 · 582 / 1000 = 444 ɬɢɫ. ɝɪɧ. 
Ⱦɨɞɚɬɤɨɜɿ ɜɢɞɚɬɤɢ ɧɚ ɜɥɚɲɬɭɜɚɧɧɹ ɤɨɦɛɿɧɨɜɚɧɨʀ ɫɢɫɬɟɦɢ ɨɩɚɥɟɧɧɹ ɿ ɜɟɧɬɢɥɹɰɿʀ 

ɠɢɬɥɨɜɨɝɨ ɛɭɞɢɧɤɭ, ɩɨɪɿɜɧɹɧɨ ɡ ɛɚɡɨɜɢɦ ɜɚɪɿɚɧɬɨɦ, ɡɚ ɱɢɧɧɢɯ ɬɚɪɢɮɿɜ ɡɞɚɬɧɿ ɨɤɭɩɢɬɢɫɹ ɡɚ 
2674 / 444 = 6,0 ɪɨɤɿɜ. 

ȼɢɤɨɧɚɧɟ ɬɟɯɧɿɤɨ-ɟɤɨɧɨɦɿɱɧɟ ɩɨɪɿɜɧɹɧɧɹ ɤɨɦɛɿɧɨɜɚɧɨʀ ɫɢɫɬɟɦɢ ɨɩɚɥɟɧɧɹ ɿ ɜɟɧɬɢɥɹɰɿʀ 
CliЦКRКН ɡ ɬɪɚɞɢɰɿɣɧɨɸ ɫɢɫɬɟɦɨɸ ɨɩɚɥɟɧɧɹ ɩɨɤɚɡɭє, ɳɨ ɤɨɦɛɿɧɨɜɚɧɚ ɫɢɫɬɟɦɚ ɜɬɪɢɱɿ ɞɨɪɨɠɱɚ, 
ɚɥɟ ɡɚ ɪɚɯɭɧɨɤ ɪɟɤɭɩɟɪɚɰɿʀ ɬɟɩɥɚ ɜɢɬɹɠɧɨɝɨ ɩɨɜɿɬɪɹ ɜɨɧɚ ɡɞɚɬɧɚ ɡɧɚɱɧɨ ɡɦɟɧɲɢɬɢ ɬɟɩɥɨɜɟ 
ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɨɩɚɥɸɜɚɥɶɧɭ ɫɢɫɬɟɦɭ. Ⱦɨɞɚɬɤɨɜɿ ɜɢɞɚɬɤɢ ɧɚ ɜɥɚɲɬɭɜɚɧɧɹ ɤɨɦɛɿɧɨɜɚɧɨʀ 
ɫɢɫɬɟɦɢ ɦɨɠɭɬɶ ɨɤɭɩɢɬɢɫɹ ɡɚ ɩɨɪɿɜɧɹɧɨ ɤɨɪɨɬɤɢɣ ɬɟɪɦɿɧ (ɩɨɪɹɞɤɭ 6 ɪɨɤɿɜ). 
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