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ȺɇɈɌȺɐȱə 
 

Хɨɥɨɞɤɨɜ А.Ɉ. ɍɞɨɫɤɨɧɚɥɟɧɧɹ ɪɟɠɢɦɿɜ ɪɨɛɨɬɢ ɝɟɧɟɪɚɬɨɪɧɢɯ ɜɭɡɥɿɜ ɚɛɫɨ-

ɪɛɰɿɣɧɢɯ ɯɨɥɨɞɢɥɶɧɢɯ ɩɪɢɥɚɞɿɜ. – Ʉɜɚɥɿɮɿɤɚɰɿɣɧɚ ɧɚɭɤɨɜɚ ɩɪɚɰɹ ɧɚ ɩɪɚɜɚɯ ɪɭ-

ɤɨɩɢɫɭ. 

Ⱦɢɫɟɪɬɚɰɿɹ ɧɚ ɡɞɨɛɭɬɬɹ ɧɚɭɤɨɜɨɝɨ ɫɬɭɩɟɧɹ ɤɚɧɞɢɞɚɬɚ ɬɟɯɧɿɱɧɢɯ ɧɚɭɤ ɡɚ 

ɫɩɟɰɿɚɥɶɧɿɫɬɸ 05.05.14 «ɏɨɥɨɞɢɥɶɧɚ, ɜɚɤɭɭɦɧɚ ɬɚ ɤɨɦɩɪɟɫɨɪɧɚ ɬɟɯɧɿɤɚ, 

ɫɢɫɬɟɦɢ ɤɨɧɞɢɰɿɸɜɚɧɧɹ». – Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, 

Ɇɿɧɿɫɬɟɪɫɬɜɨ ɨɫɜɿɬɢ ɬɚ ɧɚɭɤɢ ɍɤɪɚʀɧɢ, Ɉɞɟɫɚ, 2017. 

ɇɚɣɛɿɥɶɲɢɣ ɟɮɟɤɬ ɜ ɟɧɟɪɝɨɡɛɟɪɟɠɟɧɧɿ ɩɪɢ ɟɤɫɩɥɭɚɬɚɰɿʀ ɚɛɫɨɪɛɰɿɣɧɢɯ ɯɨ-

ɥɨɞɢɥɶɧɢɯ ɩɪɢɥɚɞɿɜ (Ⱥɏɉ) ɦɨɠɟ ɛɭɬɢ ɞɨɫɹɝɧɭɬɢɣ ɩɪɢ ɜɞɨɫɤɨɧɚɥɟɧɧɿ ɪɟɠɢɦɿɜ 

ɪɨɛɨɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɭɡɥɚ.  

Ɇɟɬɚ ɪɨɛɨɬɢ – ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɪɟɠɢɦɿɜ ɪɨɛɨɬɢ ɝɟɧɟɪɚɬɨɪɧɢɯ ɜɭɡɥɿɜ Ⱥɏɉ.  

Ɉɛ'єɤɬ ɞɨɫɥɿɞɠɟɧɧɹ – ɝɟɧɟɪɚɬɨɪɧɿ ɜɭɡɥɢ Ⱥɏɉ.  

ɉɪɟɞɦɟɬ ɞɨɫɥɿɞɠɟɧɧɹ – ɬɟɦɩɟɪɚɬɭɪɧɿ ɬɚ ɟɧɟɪɝɟɬɢɱɧɿ ɪɨɛɨɱɿ ɪɟɠɢɦɢ, ɫɯɟ-

ɦɢ ɿ ɤɨɧɫɬɪɭɤɰɿʀ ɝɟɧɟɪɚɬɨɪɧɢɯ ɜɭɡɥɿɜ Ⱥɏɉ.  

Ɇɟɬɨɞɢ ɞɨɫɥɿɞɠɟɧɧɹ – ɬɟɨɪɟɬɢɱɧɿ ɬɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ. 

ȼɢɤɨɧɚɧɨ ɦɨɞɟɥɸɜɚɧɧɹ ɩɪɨɰɟɫɿɜ ɬɟɩɥɨɦɚɫɨɨɛɦɿɧɭ ɧɚ ɩɿɞɣɨɦɧɿɣ ɞɿɥɹɧɰɿ 

ɞɟɮɥɟɝɦɚɬɨɪɚ ɜ ɫɬɚɰɿɨɧɚɪɧɨɦɭ ɪɟɠɢɦɿ ɬɚ ɜ ɩɟɪɟɯɿɞɧɢɯ ɩɪɨɰɟɫɚɯ. ɉɪɢ ɦɨɞɟɥɸ-

ɜɚɧɧɿ ɩɪɨɰɟɫɿɜ ɬɟɩɥɨɦɚɫɨɨɛɦɿɧɭ ɜɪɚɯɨɜɭɜɚɜɫɹ ɩɪɨɰɟɫ ɞɢɮɭɡɿɣɧɨɝɨ ɩɟɪɟɧɟɫɟɧɧɹ 

ɩɚɪɢ ɜɨɞɢ ɡ ɩɨɬɨɤɭ ɞɨ ɨɯɨɥɨɞɠɭɜɚɥɶɧɨʀ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ. Ɉɬɪɢɦɚɧɨ ɪɨɡɩɨ-

ɞɿɥ ɬɟɦɩɟɪɚɬɭɪɧɢɯ ɩɨɥɿɜ ɩɨ ɞɟɮɥɟɝɦɚɬɨɪɭ ɜ ɪɿɡɧɢɯ ɭɦɨɜɚɯ ɟɤɫɩɥɭɚɬɚɰɿʀ. 

Ȼɭɥɨ ɜɿɞɡɧɚɱɟɧɨ ɡɧɚɱɧɭ ɪɨɡɪɚɯɭɧɤɨɜɭ ɪɿɡɧɢɰɸ ɬɟɦɩɟɪɚɬɭɪ (ɜɿɞ 10 ɞɨ 36 ° 

ɋ) ɦɿɠ ɩɨɬɨɤɨɦ ȼȺɋ ɿ ɫɬɿɧɤɨɸ ɞɟɮɥɟɝɦɚɬɨɪɚ ɜ ɭɫɿɯ ɪɟɠɢɦɚɯ ɟɤɫɩɥɭɚɬɚɰɿʀ. ɐɟɣ 

ɪɟɡɭɥɶɬɚɬ ɨɬɪɢɦɚɧɨ ɜɩɟɪɲɟ ɿ ɣɨɝɨ ɫɥɿɞ ɜɪɚɯɨɜɭɜɚɬɢ ɩɪɢ ɪɟɝɭɥɸɜɚɧɧɿ ɬɟɩɥɨɜɨɝɨ 

ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-ɬɟɪɦɨɫɢɮɨɧɿ ɩɨ ɬɟɦɩɟɪɚɬɭɪɿ ɜ ɯɚɪɚɤɬɟɪɧɿɣ ɬɨɱɰɿ ɞɟ-

ɮɥɟɝɦɚɬɨɪɚ. 

Ɋɨɡɪɚɯɭɧɤɨɜɢɦ ɲɥɹɯɨɦ ɩɨɤɚɡɚɧɨ, ɳɨ ɞɥɹ ɡɧɢɠɟɧɧɹ ɜɬɪɚɬ ɩɪɢ ɬɪɚɧɫɩɨɪ-

ɬɭɜɚɧɧɿ ɩɚɪɢ ɚɦɿɚɤɭ ɜ ɤɨɧɞɟɧɫɚɬɨɪ, ɬɟɩɥɨɜɚ ɿɡɨɥɹɰɿɹ ɧɚ ɩɿɞɣɨɦɧɿɣ ɞɿɥɹɧɰɿ ɞɟ-

ɮɥɟɝɦɚɬɨɪɚ ɞɨɰɿɥɶɧɚ ɬɿɥɶɤɢ ɩɪɢ ɧɢɡɶɤɿɣ ɬɟɦɩɟɪɚɬɭɪɿ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ 
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ɫɟɪɟɞɨɜɢɳɚ (10...17 °ɋ) ɜ ɞɿɚɩɚɡɨɧɿ ɬɟɩɥɨɜɢɯ ɧɚɜɚɧɬɚɠɟɧɶ ɝɟɧɟɪɚɬɨɪɚ-

ɬɟɪɦɨɫɢɮɨɧɚ 70...150 ȼɬ. 

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɤɚɡɚɥɢ ɩɪɢєɦɧɭ ɞɥɹ ɿɧɠɟɧɟɪɧɨɝɨ ɩɪɨɟ-

ɤɬɭɜɚɧɧɹ ɡɛɿɠɧɿɫɬɶ ɪɟɡɭɥɶɬɚɬɿɜ ɦɨɞɟɥɸɜɚɧɧɹ ɿ ɪɟɚɥɶɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɧɚ ɩɪɢ-

ɤɥɚɞɿ ɬɟɦɩɟɪɚɬɭɪɧɢɯ ɩɨɥɿɜ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ. Ɍɚɤɚ ɡɛɿɠɧɿɫɬɶ ɞɨɡɜɨɥɹє ɡɪɨ-

ɛɢɬɢ ɜɢɫɧɨɜɨɤ ɩɪɨ ɞɨɫɬɨɜɿɪɧɿɫɬɶ ɪɟɡɭɥɶɬɚɬɿɜ ɦɨɞɟɥɸɜɚɧɧɹ ɜ ɱɚɫɬɢɧɿ ɜɢɡɧɚɱɟɧ-

ɧɹ ɪɟɚɥɶɧɨʀ ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɬɨɤɭ ɡɚ ɬɟɦɩɟɪɚɬɭɪɨɸ ɫɬɿɧɤɢ, ɹɤɚ ɦɨɠɟ ɞɨɫɹɝɚɬɢ 36 

°ɋ. 

Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɟɧɟɪɝɨɨɳɚɞɧɢɣ ɫɩɨɫɿɛ ɤɟɪɭɜɚɧɧɹ ɩɨɛɭɬɨɜɢɦ Ⱥɏɉ ɨɞɧɨ-

ɤɚɦɟɪɧɨɝɨ ɬɢɩɭ ɡ ɇɌɈ ɧɚ ɩɪɢɤɥɚɞɿ ɦɨɞɟɥɿ ɜɿɬɱɢɡɧɹɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ «Ʉɢʀɜ-

410» Ⱥɒ-160 ɜ ɲɢɪɨɤɨɦɭ ɞɿɚɩɚɡɨɧɿ ɬɟɦɩɟɪɚɬɭɪ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨ-

ɜɢɳɚ – ɜɿɞ 8 ɞɨ 35 °ɋ. ɋɩɨɫɿɛ ɩɟɪɟɞɛɚɱɚє ɜɚɪɿɸɜɚɧɧɹ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ 

ɝɟɧɟɪɚɬɨɪɿ-ɬɟɪɦɨɫɢɮɨɧɿ ɜ ɬɪɶɨɯ ɭɦɨɜɧɢɯ ɞɿɚɩɚɡɨɧɚɯ ɬɟɦɩɟɪɚɬɭɪ ɡɨɜɧɿɲɧɶɨɝɨ 

ɩɨɜɿɬɪɹ: 8...15 °ɋ; 16...27 °ɋ; 28...35 °ɋ. Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɧɨɜɿ ɟɧɟɪɝɨɨɳɚɞɧɢ ɤɨɧ-

ɫɬɪɭɤɰɿʀ ɣ ɫɩɨɫɨɛɢ ɤɟɪɭɜɚɧɧɹ Ⱥɏɉ ɩɪɢ ɪɨɛɨɬɿ ɜ ɲɢɪɨɤɨɦɭ ɞɿɚɩɚɡɨɧɿ ɬɟɦɩɟɪɚ-

ɬɭɪ ɡɨɜɧɿɲɧɶɨɝɨ ɩɨɜɿɬɪɹ, ɳɨ ɞɨɡɜɨɥɹɸɬɶ ɟɤɨɧɨɦɢɬɢ ɜɿɞ 18 ɞɨ 36 % ɬɟɩɥɨɜɨʀ 

ɟɧɟɪɝɿʀ. 

ɉɪɨɜɟɞɟɧɨ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɫɟɪɿɣɧɨʀ ɜɿɬɱɢɡɧɹɧɨʀ ɦɨɞɟɥɿ 

Ⱥɏɉ «Ʉɢʀɜ-410» ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɪɟɚɥɶɧɢɯ ɪɟɠɢɦɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɟɤɫɩɥɭɚɬɚɰɿʀ ɿ 

ɤɨɪɢɝɭɜɚɧɧɹ ɦɚɬɟɦɚɬɢɱɧɢɯ ɦɨɞɟɥɟɣ. ȼɩɟɪɲɟ ɩɨɤɚɡɚɧɨ ɜɿɞɫɭɬɧɿɫɬɶ ɜɩɥɢɜɭ ɜɨɞɢ 

ɜ ɚɦɿɚɤɭ, ɳɨ ɜɢɩɚɪɨɜɭєɬɶɫɹ, ɩɪɢ ɦɚɫɨɜɨɦɭ ɜɦɿɫɬɿ ʀʀ ɞɨ 4 %. 

Ɂ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɪɟɡɭɥɶɬɚɬɿɜ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɩɪɨɜɟɞɟɧɚ 

ɿɞɟɧɬɢɮɿɤɚɰɿɹ Ⱥɏɉ ɹɤ ɨɛ'єɤɬɚ ɤɟɪɭɜɚɧɧɹ ɜ ɡɨɧɿ ɡɧɢɠɟɧɢɯ ɬɟɦɩɟɪɚɬɭɪ ɟɤɫɩɥɭɚ-

ɬɚɰɿʀ ɬɚ ɞɿɚɩɚɡɨɧɚɯ ɬɟɩɥɨɜɢɯ ɧɚɜɚɧɬɚɠɟɧɶ 0...70 ȼɬ ɿ 0...150 ȼɬ, ɹɤɚ ɞɨɡɜɨɥɢɬɶ 

ɫɬɜɨɪɢɬɢ ɚɜɬɨɦɚɬɢɡɨɜɚɧɿ ɟɧɟɪɝɨɨɳɚɞɧɢ ɫɩɨɫɨɛɢ ɤɟɪɭɜɚɧɧɹ ɪɟɚɥɶɧɢɦɢ Ⱥɏɉ ɞɚ-

ɧɨɝɨ ɤɥɚɫɭ. 

Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɨɪɢɝɿɧɚɥɶɧɭ ɤɨɧɫɬɪɭɤɰɿɸ ɩɿɞɣɨɦɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨ-

ɪɚ ȺɏȺ, ɳɨ ɡɞɚɬɧɚ ɡɦɿɧɸɜɚɬɢ ɭɦɨɜɢ ɬɟɩɥɨɨɛɦɿɧɭ ɧɚ ɡɨɜɧɿɲɧɿɣ ɩɨɜɟɪɯɧɿ ɩɪɢ 

ɡɦɿɧɿ ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɜ ɚɜɬɨɦɚɬɢɱɧɨɦɭ ɪɟɠɢɦɿ 

ɛɟɡ ɭɱɚɫɬɿ ɤɨɪɢɫɬɭɜɚɱɚ. 
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Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɚɛɫɨɪɛɰɿɣɧɢɣ ɯɨɥɨɞɢɥɶɧɢɣ ɩɪɢɥɚɞ, ɚɛɫɨɪɛɰɿɣɧɢɣ ɯɨɥɨ-

ɞɢɥɶɧɢɣ ɚɝɪɟɝɚɬ, ɝɟɧɟɪɚɬɨɪ-ɬɟɪɦɨɫɢɮɨɧ, ɞɟɮɥɟɝɦɚɬɨɪ, ɟɧɟɪɝɨɨɳɚɞɧɚ ɫɢɫɬɟɦɚ 

ɤɟɪɭɜɚɧɧɹ, ɦɚɬɟɦɚɬɢɱɧɟ ɦɨɞɟɥɸɜɚɧɧɹ, ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ. 

ɋɉɂɋɈɄ ɉɍȻɅȱɄȺɐȱɃ ɁȾɈȻɍȼȺɑȺ: 
- ɨɫɧɨɜɧɿ ɧɚɭɤɨɜɿ ɪɟɡɭɥьɬɚɬɢ ɞɢɫɟɪɬɚɰɿʀμ 

1. Kholodkov A., Titlov A. Modeling of thermal modes of the reflux condenser 

of the absorption refrigeration unit. EUREKA: Physics and Engineering. 2017. No 3. 

P. 31—40.  

2. Ɇɚɪɬɵɧɸɤ (ɏɨɥɨɞɤɨɜ) Ⱥ.Ɉ., ɉɪɨɰɶ Ɋ.ɇ., Ɍɢɬɥɨɜ Ⱥ.ɋ. Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟ-

ɦɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɚɛɫɨɪɛɰɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɫɩɨ-

ɫɨɛɧɵɯ ɨɛɟɫɩɟɱɢɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɪɟɠɢɦɵ ɯɪɚɧɟɧɢɹ ɩɪɢ ɪɚɛɨɬɟ 

ɫ ɚɥɶɬɟɪɧɚɬɢɜɧɵɦɢ ɢ ɜɨɡɨɛɧɨɜɥɹɟɦɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ. ɇɚɭɤɨ-

ɜɿ ɩɪɚɰɿ ɈɇȺɏɌ. 2011. ȼɢɩ. 39. Ɍ.1. ɋ. 128—136.  

3. ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ., Ɍɢɬɥɨɜ Ⱥ.ɋ. Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟ-

ɧɢɹ ɛɵɬɨɜɵɦɢ ɚɛɫɨɪɛɰɢɨɧɧɵɦɢ ɯɨɥɨɞɢɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ. ɇɚɭɤɨɜɿ ɩɪɚɰɿ 

ɈɇȺɏɌ. 2014. ȼɢɩ. 45. Ɍ.1. ɋ. 69—76.  

4. Ɍɢɬɥɨɜ Ⱥ.ɋ., Ɉɱɟɪɟɬɹɧɵɣ ɘ.Ⱥ., ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ., Ɉɫɬɚɩɟɧɤɨ Ⱥ.ȼ. Ɋɚɡɪɚɛɨ-

ɬɤɚ ɢ ɢɫɫɥɟɞɨɜɚɧɢɟ ɝɟɧɟɪɚɬɨɪɨɜ ɬɪɚɧɫɩɨɪɬɧɵɯ ɚɛɫɨɪɛɰɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ. 

ɏɨɥɨɞɢɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɬɟɯɧɨɥɨɝɿɹ. 2016.  № 52(6). ɋ. 27—36.  

5. ȼɚɫɵɥɢɜ Ɉ.Ȼ., Ɍɢɬɥɨɜ Ⱥ.ɋ., ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɵɯ ɪɟ-

ɠɢɦɨɜ ɩɨɞɴɟɦɧɨɝɨ ɭɱɚɫɬɤɚ ɞɟɮɥɟɝɦɚɬɨɪɚ ɛɵɬɨɜɨɝɨ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɯɨɥɨɞɢɥɶ-

ɧɨɝɨ ɚɝɪɟɝɚɬɚ. ɏɨɥɨɞɢɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɬɟɯɧɨɥɨɝɿɹ. 2017. № 53(1). ɋ. 20—26.  

DOI: http: //dx.doi.org/10.15673/ret.v53i1.535.  

6. Ɍɢɬɥɨɜ Ⱥ.ɋ., ɂɳɟɧɤɨ ɂ.ɇ., Ɍɢɬɥɨɜɚ Ɉ.Ⱥ., ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ., Ɉɱɟɪɟɬɹɧɵɣ 

ɘ.Ⱥ. ɉɨɢɫɤ ɦɟɬɨɞɨɜ ɩɨɜɵɲɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɚɛɫɨɪɛ-

ɰɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɩɪɢɛɨɪɨɜ. ɏɨɥɨɞɢɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɬɟɯɧɨɥɨɝɿɹ. 2017.  № 

54(2). ɋ. 21—28. : http://dx.doi.org/10.15673/ret.v53i2.591.  

7. Ɍɢɬɥɨɜ Ⱥ.ɋ., ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ. ɉɨɜɵɲɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɛɵɬɨɜɵɯ ɚɛɫɨɪɛɰɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɩɪɢɛɨɪɨɜ. ɏɨɥɨɞɢɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɬɟɯɧɨ-

ɥɨɝɿɹ. 2017. № 55(3). ɋ. 27—36.  

http://dx.doi.org/10.15673/ret.v53i2.591
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8. ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ., Ɍɢɬɥɨɜ Ⱥ.ɋ., Ɍɢɬɥɨɜɚ Ɉ.Ⱥ. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɵɯ ɪɟ-

ɠɢɦɨɜ ɞɟɮɥɟɝɦɚɬɨɪɚ ɛɵɬɨɜɨɝɨ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɯɨɥɨɞɢɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ. ɏɨɥɨ-

ɞɢɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɬɟɯɧɨɥɨɝɿɹ. 2017.  № 56(4). ɋ. 17—24.  

9. ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ., Ɍɢɬɥɨɜ Ⱥ.ɋ. Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚ-

ɧɢɣ ɝɟɧɟɪɚɬɨɪɧɵɯ ɭɡɥɨɜ ɚɛɫɨɪɛɰɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɜ 

ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɏɨɥɨɞɢɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɬɟ-

ɯɧɨɥɨɝɿɹ. 2017.  № 57(5). ɋ. 4—13.  

       - ɚɩɪɨɛɚɰɿя ɦɚɬɟɪɿɚɥɿɜ  ɞɢɫɟɪɬɚɰɿʀ (ɨɫɧɨɜɧɿ ɩɭɛɥɿɤɚɰɿʀ)μ 

1. Ɍɢɬɥɨɜ Ⱥ.ɋ., Ɇɚɪɬɵɧɸɤ (ɏɨɥɨɞɤɨɜ) Ⱥ.Ɉ., Ɋɟɞɭɧɨɜ Ƚ.Ɇ. Ɋɚɡɪɚɛɨɬɤɚ ɩɪɢɧ-

ɰɢɩɨɜ ɭɩɪɚɜɥɟɧɢɹ ɯɨɥɨɞɢɥɶɧɵɦɢ ɚɩɩɚɪɚɬɚɦɢ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɬɢɩɚ. PСТХШЬШЩСв 

of Sciences: Humboldt-Kolleg (Odessa, September 8-11, 2010). Odessa: Book of 

abstract. P. 95—97. 

2. Ɍɢɬɥɨɜ Ⱥ.ɋ., Ɇɚɪɬɵɧɸɤ (ɏɨɥɨɞɤɨɜ) Ⱥ.Ɉ., Ɋɟɞɭɧɨɜ Ƚ.Ɇ. Ɋɚɡɪɚɛɨɬɤɚ ɩɪɢɧ-

ɰɢɩɨɜ ɭɩɪɚɜɥɟɧɢɹ ɯɨɥɨɞɢɥɶɧɵɦɢ ɚɩɩɚɪɚɬɚɦɢ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɬɢɩɚ. ɍɞɨɫɤɨɧɚ-

ɥɟɧɧɹ ɦɚɥɨʀ ɯɥɚɞɨɬɟɩɥɨɬɟɯɧɿɤɢ – ɜɢɤɨɪɢɫɬɚɧɧɹ ɯɨɥɨɞɭ ɜ ɯɚɪɱɨɜɨʀ ɝɚɥɭɡɿ: ɦɚɬɟ-

ɪɿɚɥɢ V Ɇɿɠɧɚɪ. ɧɚɭɤ.-ɬɟɯɧɿɱ. ɤɨɧɮ. (Ⱦɨɧɟɰɶɤ, Ⱦɨɧɟɰ. ɧɚɰ. ɭɧ-ɬ ɟɤɨɧɨɦɿɤɢ ɿ ɬɨ-

ɪɝɿɜɥɿ ɿɦ. Ɇ. Ɍɭɝɚɧ-Ȼɚɪɚɧɨɜɫɤɨɝɨ, 9-11 ɜɟɪɟɫɧɹ 2010 ɪ.). Ⱦɨɧɟɰɶɤ: ȾɨɧɇɍȿɌ, 

2010. ɋ.94—95. 

3. Ɍɢɬɥɨɜ Ⱥ.ɋ., Ɇɚɪɬɵɧɸɤ (ɏɨɥɨɞɤɨɜ) Ⱥ.Ɉ., Ɋɟɞɭɧɨɜ Ƚ.Ɇ. Ɋɚɡɪɚɛɨɬɤɚ ɩɪɢɧ-

ɰɢɩɨɜ ɭɩɪɚɜɥɟɧɢɹ ɯɨɥɨɞɢɥɶɧɵɦɢ ɚɩɩɚɪɚɬɚɦɢ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɬɢɩɚ. ȱɧɧɨɜɚɰɿʀ ɜ 

ɫɭɞɧɨɛɭɞɭɜɚɧɧɿ ɬɚ ɨɤɟɚɧɨɬɟɯɧɿɰɿ: ɬɟɡɢ ɞɨɤɥɚɞɿɜ Ɇɿɠɧɚɪ. ɧɚɭɤ.-ɬɟɯɧɿɱ. ɤɨɧɮ. 

(Ɇɢɤɨɥɚʀɜ, 15-17 ɜɟɪɟɫɧɹ 2010 ɪ.). Ɇɢɤɨɥɚʀɜ: ɇɍɄ, 2010. ɋ. 254—256. 

4. Ɇɚɪɬɵɧɸɤ (ɏɨɥɨɞɤɨɜ) Ⱥ.Ɉ., Ɍɢɬɥɨɜ Ⱥ.ɋ. ɉɨɜɵɲɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɚɛɫɨɪɛɰɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɩɭɬɟɦ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚ-

ɧɢɹ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɭɡɥɚ. ɋɭɱɚɫɧɿ ɩɪɨɛɥɟɦɢ ɯɨɥɨɞɢɥɶɧɨʀ ɬɟɯɧɿ-

ɤɢ ɿ ɬɟɯɧɨɥɨɝɿʀ: ɡɛɿɪɧɢɤ ɬɟɡ ɞɨɩɨɜɿɞɟɣ Ɇɿɠɧɚɪ. ɧɚɭɤ.-ɬɟɯɧɿɱ. ɤɨɧɮ. (Ɉɞɟɫɚ, 17-20 

ɤɜɿɬɧɹ 2011 ɪ.). Ɉɞɟɫɚ: ɈɇȺɏɌ, 2011. C.81—82. 

5. Ɍɢɬɥɨɜ Ⱥ.ɋ., Ɇɚɪɬɵɧɸɤ (ɏɨɥɨɞɤɨɜ) Ⱥ.Ɉ., Ɋɟɞɭɧɨɜ Ƚ.Ɇ. Ɋɚɡɪɚɛɨɬɤɚ ɩɪɢɧ-

ɰɢɩɨɜ ɭɩɪɚɜɥɟɧɢɹ ɯɨɥɨɞɢɥɶɧɵɦɢ ɚɩɩɚɪɚɬɚɦɢ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɬɢɩɚ. ɋɭɱɚɫɧɿ 

ɩɪɨɛɥɟɦɢ ɯɨɥɨɞɢɥɶɧɨʀ ɬɟɯɧɿɤɢ ɿ ɬɟɯɧɨɥɨɝɿʀ: ɡɛɿɪɧɢɤ ɬɟɡ ɞɨɤɥɚɞɿɜ 7 - ɨʀ  Ɇɿɠɧɚɪ. 
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ɧɚɭɤ.-ɬɟɯɧɿɱ. ɤɨɧɮ. (Ɉɞɟɫɚ, 14-16 ɜɟɪɟɫɧɹ 2011 ɪɨɤɭ). Ɉɞɟɫɚ: ɈȾȺɏ, 2011. ɑɚɫ-

ɬɢɧɚ 1. ɋ.47—50. 

6. Ɍɢɬɥɨɜ Ⱥ.ɋ., Ɋɟɞɭɧɨɜ Ƚ.Ɇ., ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ. Ɋɚɡɪɚɛɨɬɤɚ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸ-

ɳɢɯ ɩɪɢɧɰɢɩɨɜ ɭɩɪɚɜɥɟɧɢɹ ɯɨɥɨɞɢɥɶɧɵɦɢ ɚɩɩɚɪɚɬɚɦɢ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɬɢɩɚ. 

ɋɬɪɚɬɟɝɢɹ ɤɚɱɟɫɬɜɚ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɨɛɪɚɡɨɜɚɧɢɢ: ɦɚɬ-ɥɵ IБ Ɇɟɠɞɭɧɚɪ. 

ɤɨɧɮ. (ȼɚɪɧɚ, Ȼɨɥɝɚɪɢɹ, 31ɦɚɹ-7 ɢɸɧɹ 2013 ɝɨɞɚ). Ɍ.III. ɋ. 210—212. (ɋɩɟɰ. 

ɜɵɩɭɫɤ ɦɟɠɞɭɧɚɪ. ɧɚɭɱ. ɠ-ɥɚ «AМЭК UЧТЯОrЬТЭКЭТЬ PШЧЭТМК EЮбТЧЮЬ»). 

7. Titlov A.S., Kholodkov A.O.  Scientific and Technical bases energy saving of 

domestic absorption refrigeration device. NEEFood – 2013: the Second North and 

East European Congress on Food (Kyiv, May 26-29, 2013). BOOK OF ABSTRATS. 

NUFT, Kyiv, Ukraine. S.159. 

8. Ɍɢɬɥɨɜ Ⱥ.ɋ., ȼɚɫɵɥɢɜ Ɉ.Ȼ., Ɍɸɯɚɣ Ⱦ.ɋ., ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ., Ɋɟɞɭɧɨɜ Ƚ.Ɇ. 

ɗɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɟ ɩɪɢɧɰɢɩɵ ɭɩɪɚɜɥɟɧɢɹ ɛɵɬɨɜɵɦɢ ɚɛɫɨɪɛɰɢɨɧɧɵɦɢ ɯɨɥɨ-

ɞɢɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ. ɏɨɥɨɞ ɜ ɟɧɟɪɝɟɬɢɰɿ ɿ ɧɚ ɬɪɚɧɫɩɨɪɬɿ: ɫɭɱɚɫɧɿ ɩɪɨɛɥɟɦɢ 

ɤɨɧɞɢɰɿɸɜɚɧɧɹ ɬɚ ɪɟɮɪɢɠɟɪɚɰɿʀ: ɡɛɿɪɧɢɤ ɧɚɭɤɨɜɢɯ ɩɪɚɰɶ ȱȱ Ɇɿɠɧɚɪ. ɧɚɭɤ.-

ɬɟɯɧɿɱɧ. ɤɨɧɮ. (Ɇɢɤɨɥɚʀɜ, 10-11 ɠɨɜɬɧɹ 2013 ɪ.). ɑɚɫɬɢɧɚ 1. Ɇɢɤɨɥɚʀɜ: ɇɍɄ, 

2013. ɋ. 168—170. 

9. Ɍɢɬɥɨɜ Ⱥ.ɋ., Ɍɢɬɥɨɜɚ Ɉ.Ⱥ., ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ. Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢ-

ɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɛɵɬɨɜɵɦɢ ɚɛɫɨɪɛɰɢɨɧɧɵɦɢ ɯɨɥɨɞɢɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ: 

ȱɧɧɨɜɚɰɿʀ ɜ ɫɭɞɧɨɛɭɞɭɜɚɧɧɿ ɬɚ ɨɤɟɚɧɨɬɟɯɧɿɰɿ: ɦɚɬɟɪɿɚɥɢ V Ɇɿɠɧɚɪ. ɧɚɭɤ.-ɬɟɯɧɿɱ. 
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ABSTRACT 

Kholodkov A.O. Improvement of operating modes of generator sets of ab-

sorption refrigeration units. – Qualification scientific work according to manuscript 

rights. 

Thesis for the Candidate degree in Technical Science on the specialty 05.05.14 

«Refrigeration, vacuum and compressor equipment, air conditioning systems». – 

Odessa national academy of food technologies, Ministry of Education and Science of 

Ukraine, Odessa, 2017. 

The greatest effect in energy saving during the operation of absorption 

refrigeration units (ARU) can be achieved by improving the operating modes of the 

generator set.  

The goal of the work is to improve operating modes of ARU generator sets. 

The object of study is ARU generator sets. The subject of study is temperature and 

power operating modes, schemes and designs of ARU generator sets. Methods of 

study are theoretical and experimental. 

The well-known fact of the nonoperability of ARA of the standard design 

(without heat isolation of the entire lifting section of the reflux condenser) in 

conditions of the low ambient temperature (10 °C) КЧН ЦТЧТЦЮЦ ЭСОrЦКХ ХШКН ШЧ ЭСО 

generator (70 W) was confirmed by results of the simulation.  

By calculation it is shown that in order to reduce the losses during 

transportation of the ammonia vapor to the condenser, thermal isolation on the lifting 

section of the reflux condenser is only feasible at low ambient air temperature 

(10...17 °ɋ) ТЧ ЭСО range of thermal loads of the generator 70...150 W. 
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Experimental studies have shown that simulation results and real 

characteristics, for an instance, of temperature fields of the reflux condenser wall are 

acceptable for engineering design. This convergence suggests the reliability of 

simulation results in terms of determining the actual temperature of the flow by the 

wall temperature whТМС МКЧ rОКМС 36 °C. 

The energy saving method of control of the domestic single-chamber ARU 

with the low temperature camera is offered as an example on the domestic production 

model "Kyiv-410" in a wide range of ambient air temperatures – from 8 to 35 °ɋ. TСО 

method involves variation of the thermal load in the generator in three conditional 

ranges of ambient air temperatures: 8...15 °ɋ; 16...27 °C; 28...35 °C. ІОа ОЧОrРв-

saving constructions and methods of ARU control are offered for the work in a wide 

range of temperatures of external air, allowing to save from 18 to 36 % of thermal 

energy. 

Experimental researches of the ARU serial domestic model "Kyiv-410" for ob-

taining the real operating parameters of operation and correction of mathematical 

models were carried out. For the first time the absence of water exposure to 

evaporated ammonia with a mass content of up to 4 % is shown. 

Using the results of experimental researches, identification of the ARU as an 

object of control in the zone of reduced operating temperatures and ranges of thermal 

loads 0...70 W and 0...150 W, which will allow to create automated energy-saving 

methods for the management of real ARU of this class. 

The original design of the lifting section of the ARU reflux condenser is 

proposed. It can change the heat transfer conditions on the external surface when the 

ambient air temperature changes in the automatic mode without user involvement. 

Key words: absorption refrigeration units, absorption refrigeration aggregate, 

generator-thermosyphon, reflux condenser, control system, mathematical simulation, 

experimental research, energy saving. 
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ɉȿɊȿɅȱɄ ɍɆɈȼɇɂɏ ɉɈɁɇȺɑȿɇЬ, ɋɂɆȼɈɅȱȼ, ɈȾɂɇɂɐЬ ȱ  
ɋɄɈɊɈɑȿɇЬ 

ȺɏȺ – ɚɛɫɨɪɛɰɿɣɧɢɣ ɯɨɥɨɞɢɥɶɧɢɣ ɚɝɪɟɝɚɬ; 

Ⱥɏɉ – ɚɛɫɨɪɛɰɿɣɧɢɣ ɯɨɥɨɞɢɥɶɧɢɣ ɩɪɢɥɚɞ; 

ȼȺɊ – ɜɨɞɨɚɦɿɚɱɧɢɣ ɪɨɡɱɢɧ; 

ȼȺɋ И ɜɨɞɨɚɦɿɚɱɧɚ ɫɭɦɿɲ; 
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ɈɇȺɏɌ – Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ; 
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G – ɜɿɞɧɨɫɢɬɶɫɹ ɞɨ ɝɟɧɟɪɚɬɨɪɚ; 

D – ɜɿɞɧɨɫɢɬɶɫɹ ɞɨ ɞɟɮɥɟɝɦɚɬɨɪɚ; 

in – ɜɿɞɧɨɫɢɬɶɫɹ ɞɨ ɩɚɪɚɦɟɬɪɿɜ ɧɚ ɜɯɨɞɿ; 

out – ɜɿɞɧɨɫɢɬɶɫɹ ɞɨ ɩɚɪɚɦɟɬɪɿɜ ɧɚ ɜɢɯɨɞɿ; 

s – ɜɿɞɧɨɫɢɬɶɫɹ ɞɨ ɫɬɚɧɭ ɧɚɫɢɱɟɧɧɹ ɩɚɪɢ ɚɛɨ ɪɿɞɢɧɢ; 

W – ɲɜɢɞɤɿɫɬɶ, ɦ/ɫ; 

ɡ – ɡɨɜɧɿɲɧɿɣ; 

ɜɧ – ɜɧɭɬɪɿɲɧɿɣ; 

 – ɤɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɨɛɦɿɧɭ, ȼɬ/(ɦ2Ʉ); 

c – ɩɢɬɨɦɚ ɦɚɫɨɜɚ ɬɟɩɥɨєɦɧɿɫɬɶ, Ⱦɠ/(ɤɝ·Ʉ); 

 – ɤɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɩɪɨɜɿɞɧɨɫɬɿ, ȼɬ/(ɦ·Ʉ); 

i – ɩɢɬɨɦɚ ɟɧɬɚɥɶɩɿɹ, ɤȾɠ/ɤɝ; 
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Ɋ – ɬɢɫɤ, Ɇɉɚ; 

Ɇ(ȝ) – ɦɨɥɹɪɧɚ ɦɚɫɚ, ɝ/ɦɨɥɶ; 

q – ɳɿɥɶɧɿɫɬɶ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɭ, ȼɬ/ɦ2; 

r – ɩɢɬɨɦɚ ɬɟɩɥɨɬɚ ɩɚɪɨɭɬɜɨɪɟɧɧɹ, ɤȾɠ/ɤɝ; 

Т(t) – ɬɟɦɩɟɪɚɬɭɪɚ, Ʉ (ºC); 

υ – ɩɢɬɨɦɢɣ ɨɛ'єɦ, ɦ3/ɤɝ; 

ȝ – ɤɨɟɮɿɰɿєɧɬ ɞɢɧɚɦɿɱɧɨʀ ɜ'ɹɡɤɨɫɬɿ, ɉɚ·ɫ; 

Ȟ – ɤɨɟɮɿɰɿєɧɬ ɤɿɧɟɦɚɬɢɱɧɨʀ ɜ'ɹɡɤɨɫɬɿ, ɦ2/ɫ; 

ȗ  – ɦɚɫɨɜɚ ɱɚɫɬɤɚ ɤɨɦɩɨɧɟɧɬɚ; 

β – ɤɨɟɮɿɰɿєɧɬ ɦɚɫɨɨɛɦɿɧɭ, ɤɝ/(ɫ·ɦ2); 

oG  – ɦɚɫɨɜɚ ɜɢɬɪɚɬɚ ɩɚɪɭ (ɝɚɡɭ), ɤɝ/ɫ; 

Re – ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ; 

Pr – ɱɢɫɥɨ ɉɪɚɧɞɬɥɹ; 

Nu – ɱɢɫɥɨ ɇɭɫɟɥɶɬɚ; 

oQ  – ɯɨɥɨɞɨɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɜɢɩɚɪɧɢɤɚ, ȼɬ; 

Ș – ɬɟɩɥɨɜɢɣ ɤɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɜɢɤɨɪɢɫɬɨɜɭɸɱɨɝɨ ɚɛɫɨɪɛɰɿɣɧɨɝɨ 

ɯɨɥɨɞɢɥɶɧɨɝɨ ɰɢɤɥɭ 
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ȼɋɌɍɉ 

 

ɇɟɡɜɚɠɚɸɱɢ ɧɚ ɧɟɜɟɥɢɤɭ ɱɚɫɬɤɭ ɜ ɚɫɨɪɬɢɦɟɧɬɿ ɦɨɞɟɥɟɣ ɩɨɛɭɬɨɜɨʀ ɯɨɥɨ-

ɞɢɥɶɧɨʀ ɬɟɯɧɿɤɢ (ɜ ɫɟɪɟɞɧɶɨɦɭ 5-10 % [95]), ɩɨɛɭɬɨɜɿ ɚɛɫɨɪɛɰɿɣɧɿ ɯɨɥɨɞɢɥɶɧɿ 

ɩɪɢɥɚɞɢ (Ⱥɏɉ), ɞɨ ɫɤɥɚɞɭ ɹɤɢɯ ɜɯɨɞɢɬɶ ɚɛɫɨɪɛɰɿɣɧɢɣ ɯɨɥɨɞɢɥɶɧɢɣ ɚɝɪɟɝɚɬ 

(ȺɏȺ), ɤɨɪɢɫɬɭɸɬɶɫɹ ɩɨɩɢɬɨɦ ɧɚ ɫɜɿɬɨɜɨɦɭ ɪɢɧɤɭ ɩɨɛɭɬɨɜɨʀ ɯɨɥɨɞɢɥɶɧɨʀ ɬɟɯ-

ɧɿɤɢ ɡɚɜɞɹɤɢ ɲɢɪɨɤɨɦɭ ɞɿɚɩɚɡɨɧɭ ɪɨɛɨɱɢɯ ɬɟɦɩɟɪɚɬɭɪ – ɜɿɞ ɦɿɧɭɫ 24 °ɋ (ɬɪɢɜɚ-

ɥɟ ɧɢɡɶɤɨɬɟɦɩɟɪɚɬɭɪɧɟ ɡɛɟɪɿɝɚɧɧɹ) ɞɨ 12 °ɋ (ɡɛɟɪɿɝɚɧɧɹ ɩɥɨɞɨɨɜɨɱɟɜɨʀ ɩɪɨɞɭɤ-

ɰɿʀ ɿ ɨɯɨɥɨɞɠɟɧɢɯ ɧɚɩɨʀɜ) Д124Ж, ɚ ɬɚɤɨɠ ɤɨɦɩɥɟɤɫɭ ɹɤɨɫɧɢɯ ɩɨɤɚɡɧɢɤɿɜ, ɜɥɚɫɬɢ-

ɜɢɯ ɬɿɥɶɤɢ ʀɦ, ɬɚɤɢɯ ɹɤ: 

ɚ) ɛɟɡɲɭɦɧɿɫɬɶ ɜ ɪɨɛɨɬɿ, ɳɨ ɪɨɛɢɬɶ ʀɯ ɩɪɚɤɬɢɱɧɨ ɧɟɡɚɦɿɧɧɢɦɢ ɜ ɝɨɬɟɥɹɯ, 

ɨɮɿɫɚɯ, ɤɚɛɿɧɟɬɚɯ, ɠɢɬɥɨɜɢɯ ɤɿɦɧɚɬɚɯ, ɥɿɤɚɪɧɹɯ ɿ ɬ.ɿ.; 

ɛ) ɦɨɠɥɢɜɿɫɬɶ ɪɨɛɨɬɢ ɧɚ ɧɟɟɥɟɤɬɪɢɱɧɢɯ ɟɧɟɪɝɨɧɨɫɿɹɯ (ɩɪɢɪɨɞɧɢɣ ɝɚɡ, ɞɢ-

ɡɟɥɶɧɟ ɩɚɥɢɜɨ, ɛɟɧɡɢɧ, ɝɚɫ, ɩɪɨɩɚɧ-ɛɭɬɚɧ, ɛɿɨɝɚɡ, ɟɧɟɪɝɿɹ ɫɨɧɹɱɧɨɝɨ ɜɢɩɪɨɦɿɧɸ-

ɜɚɧɧɹ, ɜɢɯɥɨɩɧɿ ɝɚɡɢ ɞɜɢɝɭɧɿɜ ɜɧɭɬɪɿɲɧɶɨɝɨ ɡɝɨɪɹɧɧɹ ɿ ɬ.ɿ.; 

ɜ) ɦɨɠɥɢɜɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ɨɞɧɨɦɭ ɚɩɚɪɚɬɭ ɪɿɡɧɢɯ ɞɠɟɪɟɥ ɟɧɟɪɝɿʀ, ɧɚ-

ɩɪɢɤɥɚɞ, ɡɦɿɧɧɢɣ ɫɬɪɭɦ (220 ȼ), ɩɨɫɬɿɣɧɢɣ ɫɬɪɭɦ (12 ȼ ɿ 24 ȼ), ɩɚɥɶɧɢɤɨɜɢɣ 

ɩɪɢɫɬɪɿɣ. 

Ʉɪɿɦ ɰɶɨɝɨ, Ⱥɏɉ ɦɚɸɬɶ ɧɚɫɬɭɩɧɿ ɩɟɪɟɜɚɝɢ ɩɟɪɟɞ ɧɚɣɛɿɥɶɲ ɲɢɪɨɤɨ ɩɨ-

ɲɢɪɟɧɢɦɢ ɤɨɦɩɪɟɫɿɣɧɢɦɢ ɦɨɞɟɥɹɦɢ Д94, 146]: 

ɚ) ɜɢɫɨɤɭ ɧɚɞɿɣɧɿɫɬɶ ɿ ɬɪɢɜɚɥɢɣ ɪɟɫɭɪɫ ɟɤɫɩɥɭɚɬɚɰɿʀ ɱɟɪɟɡ ɜɿɞɫɭɬɧɿɫɬɶ ɜ 

ɤɨɧɫɬɪɭɤɰɿɹɯ ɤɨɦɩɪɟɫɨɪɚ; 

ɛ) ɦɨɠɥɢɜɿɫɬɶ ɪɨɛɨɬɢ ɧɚ ɟɥɟɤɬɪɢɱɧɢɯ ɞɠɟɪɟɥɚɯ ɧɢɡɶɤɨʀ ɹɤɨɫɬɿ (ɞɿɚɩɚɡɨɧ 

ɧɚɩɪɭɝɢ ɜ ɦɟɪɟɠɿ 160 ... 250 ȼ); 

ɛ) ɧɢɠɱɭ ɫɨɛɿɜɚɪɬɿɫɬɶ (ɱɟɪɟɡ ɜɿɞɫɭɬɧɿɫɬɶ ɜ ɤɨɧɫɬɪɭɤɰɿɹɯ ɤɨɥɶɨɪɨɜɢɯ ɦɟɬɚ-

ɥɿɜ), ɬɚ, ɨɬɠɟ, ɞɨɫɬɭɩɧɿɫɬɶ ɲɢɪɨɤɢɦ ɜɟɪɫɬɜɚɦ ɧɚɫɟɥɟɧɧɹ. 

ȼɚɠɥɢɜɢɦ ɩɨɡɢɬɢɜɧɢɦ ɚɫɩɟɤɬɨɦ ɜɢɪɨɛɧɢɰɬɜɚ Ⱥɏɉ є ɿ ɟɤɨɥɨɝɿɱɧɚ ɛɟɡɩɟɤɚ 

ɪɨɛɨɱɨɝɨ ɬɿɥɚ (ɜɨɞɨɚɦɿɚɱɧɨɝɨ ɪɨɡɱɢɧɭ ɡ ɿɧɟɪɬɧɢɦ ɝɚɡɨɦ-ɜɨɞɧɟɦ) Д7Ж, ɳɨ ɜɢɤɥɸ-

ɱɚє ɞɨɪɨɝɿ ɡɚɯɨɞɢ ɳɨɞɨ ɩɟɪɟɯɨɞɭ ɧɚ ɩɪɢɪɨɞɧɿ ɯɨɥɨɞɨɚɝɟɧɬɢ. 
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Ʉɪɿɦ ɰɶɨɝɨ, ɧɟɞɚɜɧɿ ɞɨɫɥɿɞɠɟɧɧɹ Ɉɱɟɪɟɬɹɧɨɝɨ ɘ.Ɉ. [65, 66Ж ɩɨɤɚɡɚɥɢ ɩɟ-

ɪɫɩɟɤɬɢɜɢ ɜɢɤɨɪɢɫɬɚɧɧɹ Ⱥɏɉ ɹɤ ɧɚ ɚɜɬɨɦɨɛɿɥɶɧɨɦɭ (ɩɪɢ ɬɪɹɫɰɿ), ɬɚɤ ɿ ɧɚ ɪɿɱ-

ɤɨɜɨɦɭ ɿ ɦɚɥɨɦɭ ɦɨɪɫɶɤɨɦɭ ɬɪɚɧɫɩɨɪɬɿ (ɩɪɢ ɧɚɯɢɥɚɯ ɿ ɞɢɮɟɪɟɧɬɚɯ). 

Ɋɚɡɨɦ ɡ ɬɢɦ Ⱥɏɉ ɦɚɸɬɶ ɩɿɞɜɢɳɟɧɟ, ɜ ɩɨɪɿɜɧɹɧɧɿ ɡ ɤɨɦɩɪɟɫɿɣɧɢɦɢ ɚɧɚɥɨ-

ɝɚɦɢ, ɟɧɟɪɝɨɫɩɨɠɢɜɚɧɧɹ ɩɪɢ ɟɤɫɩɥɭɚɬɚɰɿʀ ɱɟɪɟɡ ɬɟɪɦɨɞɢɧɚɦɿɱɧɿ ɧɟɞɨɫɤɨɧɚɥɨɫɬɿ 

ɚɛɫɨɪɛɰɿɣɧɨɝɨ ɯɨɥɨɞɢɥɶɧɨɝɨ ɰɢɤɥɭ Д91Ж, ɧɚɹɜɧɨɫɬɿ ɦɚɥɨɿɧɬɟɧɫɢɜɧɢɯ ɞɢɮɭɡɿɣ-

ɧɢɯ ɩɪɨɰɟɫɿɜ ɦɚɫɨɨɛɦɿɧɭ ɜ ɜɢɩɚɪɧɢɤɭ ɿ ɚɛɫɨɪɛɟɪɿ [39Ж ɬɚ ɜɬɪɚɬɢ, ɩɨɜ'ɹɡɚɧɿ ɡ ɜɢ-

ɩɚɪɨɜɭɜɚɧɧɹɦ ɿ ɩɨɞɚɥɶɲɢɦ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹɦ ɚɦɿɚɤɭ ɡ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɭɡɥɚ ɜ 

ɤɨɧɞɟɧɫɚɬɨɪ, ɿ ɞɚɥɿ – ɭ ɜɢɩɚɪɧɢɤ Д39, 40]. 

əɤ ɩɨɤɚɡɚɜ ɚɧɚɥɿɡ, ɧɚɣɛɿɥɶɲɢɣ ɟɮɟɤɬ ɜ ɟɧɟɪɝɨɡɛɟɪɟɠɟɧɧɿ ɩɪɢ ɟɤɫɩɥɭɚɬɚɰɿʀ 

Ⱥɏɉ ɩɪɢ ɦɿɧɿɦɚɥɶɧɢɯ ɡɦɿɧɚɯ ɤɨɧɫɬɪɭɤɰɿʀ ɦɨɠɟ ɛɭɬɢ ɞɨɫɹɝɧɭɬɨ ɩɪɢ ɜɞɨɫɤɨɧɚ-

ɥɟɧɧɿ ɪɟɠɢɦɿɜ ɪɨɛɨɬɢ ɝɟɧɟɪɚɬɨɪɧɢɯ ɜɭɡɥɿɜ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɚɤɬɭɚɥɶɧɢɦɢ ɫɬɚɸɬɶ ɪɨɛɨɬɢ ɡ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɪɟɠɢɦɿɜ ɪɨ-

ɛɨɬɢ ɝɟɧɟɪɚɬɨɪɧɢɯ ɜɭɡɥɿɜ Ⱥɏɉ. 

 Ɋɿɲɟɧɧɹ ɞɚɧɨʀ ɩɪɨɛɥɟɦɢ ɜ ɛɿɥɶɲɨɫɬɿ ɜɢɩɚɞɤɿɜ ɡɜɨɞɢɬɶɫɹ ɞɨ ɫɬɜɨɪɟɧɧɹ ɛɚ-

ɡɨɜɢɯ ɮɿɡɢɱɧɢɯ ɦɨɞɟɥɟɣ, ɳɨ ɡɚɛɟɡɩɟɱɭɸɬɶ ɧɟɨɛɯɿɞɧɢɣ ɟɧɟɪɝɟɬɢɱɧɢɣ ɜɢɯɿɞ, ɨɞ-

ɧɚɤ, ɩɪɢ ɰɶɨɦɭ ɞɚɥɟɤɨ ɧɟ ɡɚɜɠɞɢ ɛɟɪɭɬɶɫɹ ɞɨ ɭɜɚɝɢ ɨɫɨɛɥɢɜɨɫɬɿ ɪɟɚɥɶɧɢɯ ɩɪɨ-

ɰɟɫɿɜ ɝɿɞɪɨɞɢɧɚɦɿɤɢ ɿ ɬɟɩɥɨɦɚɫɨɨɛɦɿɧɭ. Ɂɨɤɪɟɦɚ, ɞɨ ɭɜɚɝɢ ɧɟ ɛɟɪɟɬɶɫɹ ɞɢɮɭɡɿɣ-

ɧɢɣ ɨɩɿɪ ɩɪɨɰɟɫɭ ɩɟɪɟɧɟɫɟɧɧɹ ɩɨɬɨɤɭ ɩɚɪɢ ɩɪɢ ɞɟɮɥɟɝɦɚɰɿʀ ɜɨɞɨɚɦɿɚɱɧɨʀ ɫɭɦɿ-

ɲɿ (ȼȺɋ). 

Ɍɨɦɭ ɨɫɧɨɜɧɢɣ ɧɚɩɪɹɦɨɤ ɫɭɱɚɫɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ȺɏȺ ɧɚɰɿɥɟɧɨ ɧɚ ɹɤɿɫɧɟ 

ɨɬɪɢɦɚɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɚɧɢɯ. əɤ ɪɟɡɭɥɶɬɚɬ, ɜɫɬɚɧɨɜɥɸєɬɶɫɹ ɰɿɥɚ ɫɢɫ-

ɬɟɦɚ, ɳɨ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɪɹɞɭ ɟɦɩɿɪɢɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ, ɹɤɿ ɞɚɥɟɤɨ ɧɟ ɡɚɜɠɞɢ ɜɿɞɤ-

ɪɢɜɚɸɬɶ ɩɟɪɟɞ ɪɨɡɪɨɛɧɢɤɚɦɢ ɜɫɿ ɪɟɡɭɥɶɬɚɬɢ ɞɚɧɢɯ ɞɨɫɥɿɞɠɟɧɶ. ȼ ɰɶɨɦɭ ɜɢɩɚɞ-

ɤɭ ɜɫɬɚɧɨɜɥɸɸɬɶɫɹ ɬɿɥɶɤɢ ɯɚɪɚɤɬɟɪɧɿ ɨɫɨɛɥɢɜɨɫɬɿ ɩɪɨɰɟɫɿɜ ɞɥɹ ɤɨɧɤɪɟɬɧɢɯ 

ɭɦɨɜ ɟɤɫɩɟɪɢɦɟɧɬɭ. Ɉɫɶ ɱɨɦɭ ɨɫɬɚɧɧɿɦ ɱɚɫɨɦ ɝɨɫɬɪɨ ɩɨɫɬɚɥɨ ɩɢɬɚɧɧɹ ɳɨɞɨ 

ɫɬɜɨɪɟɧɧɹ ɛɚɡɨɜɢɯ ɮɿɡɢɱɧɢɯ ɦɨɞɟɥɟɣ ɨɛ'єɤɬɿɜ ɞɨɫɥɿɞɠɟɧɧɹ ɡ ɩɨɞɚɥɶɲɢɦ ɜɫɬɚ-

ɧɨɜɥɟɧɧɹɦ ɧɟɬɪɢɜɿɚɥɶɧɢɯ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɡɚɥɟɠɧɨɫɬɟɣ, ɹɤɿ ɛ ɩɨɫɩɪɢɹɥɢ ɧɟ 

ɬɿɥɶɤɢ ɛɿɥɶɲ ɩɨɜɧɨɦɭ ɨɫɜɿɬɥɟɧɧɸ ɮɿɡɢɤɢ ɩɪɨɰɟɫɿɜ, ɳɨ ɩɪɨɬɿɤɚɸɬɶ, ɚ ɣ ɞɨɡɜɨɥɢ-

ɥɢ ɛ ɜ ɨɤɪɟɦɢɯ ɜɢɩɚɞɤɚɯ ɹɤɿɫɧɨ ɫɩɪɨɝɧɨɡɭɜɚɬɢ ɪɟɡɭɥɶɬɚɬɢ. 
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Ɂɜ'ɹɡɨɤ ɪɨɛɨɬɢ ɡ ɧɚɭɤɨɜɢɦɢ ɩɪɨɝɪɚɦɚɦɢ, ɩɥɚɧɚɦɢ, ɬɟɦɚɦɢ 

Ⱦɢɫɟɪɬɚɰɿɣɧɚ ɪɨɛɨɬɚ ɜɢɤɨɧɭɜɚɥɚɫɹ ɜɿɞɩɨɜɿɞɧɨ ɞɨ: 

– Ɂɚɤɨɧɭ ɍɤɪɚʀɧɢ «ɉɪɨ ɟɧɟɪɝɨɡɛɟɪɟɠɟɧɧɹ» (ɉɨɫɬɚɧɨɜɚ ȼɟɪɯɨɜɧɨʀ Ɋɚɞɢ 

ɍɤɪɚʀɧɢ № 75/94-ȼɊ ɜɿɞ 01.07.1997 ɪ.); 

– ɩɥɚɧɿɜ ɛɸɞɠɟɬɧɢɯ ɧɚɭɤɨɜɨ-ɞɨɫɥɿɞɧɢɯ ɪɨɛɿɬ Ɇɿɧɿɫɬɟɪɫɬɜɚ ɨɫɜɿɬɢ ɿ ɧɚɭɤɢ 

ɍɤɪɚʀɧɢ «Ȼɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɿ ɚɛɫɨɪɛɰɿɣɧɿ ɫɨɧɹɱɧɨ-ɬɟɩɥɨɧɚɫɨɫɧɿ ɫɢɫɬɟɦɢ ɠɢɬ-

ɬєɡɚɛɟɡɩɟɱɟɧɧɹ» (№ Ⱦɟɪɠ. ɪɟɝɿɫɬɪ. 0112U000732, ɩɟɪɿɨɞ 01.01.2013 – 

31.12.2014) ɿ «Ɋɨɡɪɨɛɤɚ ɫɢɫɬɟɦ ɨɯɨɥɨɞɠɟɧɧɹ ɦɨɪɫɶɤɢɯ ɿ ɪɿɱɤɨɜɢɯ ɫɭɞɟɧ ɡ ɜɢɤɨ-

ɪɢɫɬɚɧɧɹɦ ɜɬɨɪɢɧɧɢɯ ɞɠɟɪɟɥ ɬɟɩɥɚ» (№ Ⱦɟɪɠ. ɪɟɝɿɫɬɪ. 0115U000288, ɩɟɪɿɨɞ 

01.01.2015 – 31.12.2016), ɹɤɿ ɛɭɥɢ ɜɢɤɨɧɚɧɿ ɧɚ ɛɚɡɿ ɉɪɨɛɥɟɦɧɨʀ ɧɚɭɤɨɜɨ-

ɞɨɫɥɿɞɧɨʀ ɥɚɛɨɪɚɬɨɪɿʀ ɯɨɥɨɞɢɥɶɧɨʀ ɬɟɯɧɿɤɢ Ɉɞɟɫɶɤɨʀ ɧɚɰɿɨɧɚɥɶɧɨʀ ɚɤɚɞɟɦɿʀ ɯɚɪ-

ɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ (ɈɇȺɏɌ); 

– ɩɥɚɧɿɜ ɧɚɭɤɨɜɨɝɨ ɧɚɩɪɹɦɤɭ ɞɨɫɥɿɞɠɟɧɶ ɤɚɮɟɞɪɢ ɬɟɩɥɨɟɧɟɪɝɟɬɢɤɢ ɬɚ 

ɬɪɭɛɨɩɪɨɜɿɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɭ ɟɧɟɪɝɨɧɨɫɿʀɜ ɈɇȺɏɌ. 

Ɇɟɬɚ ɿ ɡɚɜɞɚɧɧɹ ɞɨɫɥɿɞɠɟɧɧɹ. Ɇɟɬɨɸ ɞɨɫɥɿɞɠɟɧɧɹ є ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɪɟ-

ɠɢɦɿɜ ɪɨɛɨɬɢ ɝɟɧɟɪɚɬɨɪɧɢɯ ɜɭɡɥɿɜ Ⱥɏɉ. 

Ⱦɥɹ ɞɨɫɹɝɧɟɧɧɹ ɩɨɫɬɚɜɥɟɧɨʀ ɦɟɬɢ ɧɟɨɛɯɿɞɧɨ ɜɢɪɿɲɢɬɢ ɬɚɤɿ ɨɫɧɨɜɧɿ ɡɚ-
ɜɞɚɧɧɹ: 

ɚ) ɩɪɨɜɟɫɬɢ ɚɧɚɥɿɡ ɫɭɱɚɫɧɨɝɨ ɫɬɚɧɭ ɪɨɡɪɨɛɨɤ ɿ ɞɨɫɥɿɞɠɟɧɶ ɝɟɧɟɪɚɬɨɪɧɢɯ 
ɜɭɡɥɿɜ Ⱥɏɉ ɬɚ ɜɢɡɧɚɱɢɬɢ ɧɚɣɛɿɥɶɲ ɩɟɪɫɩɟɤɬɢɜɧɿ ɧɚɩɪɹɦɤɢ ɞɨɫɥɿɞɠɟɧɶ ɡ ɟɧɟɪ-
ɝɨɡɛɟɪɟɠɟɧɧɹ ɩɪɢ ɟɤɫɩɥɭɚɬɚɰɿʀ; 

ɛ) ɪɨɡɪɨɛɢɬɢ ɦɟɬɨɞɢɤɭ ɬɟɩɥɨɜɨɝɨ ɪɨɡɪɚɯɭɧɤɭ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ, ɳɨ 
ɜɪɚɯɨɜɭє ɧɟɿɞɟɚɥɶɧɿɫɬɶ ɩɟɪɟɦɿɲɭɜɚɧɧɹ ɩɨɬɨɤɭ ȼȺɋ ɜ ɪɚɞɿɚɥɶɧɨɦɭ ɧɚɩɪɹɦɤɭ, ɜ 
ɫɬɚɰɿɨɧɚɪɧɢɯ ɿ ɩɟɪɟɯɿɞɧɢɯ ɪɟɠɢɦɚɯ, ɬɚ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɫɩɟɰɢɮɿɤɢ ɪɨɛɨɬɢ ɜ ɲɢ-
ɪɨɤɨɦɭ ɞɿɚɩɚɡɨɧɿ ɬɟɦɩɟɪɚɬɭɪ ɡɨɜɧɿɲɧɶɨɝɨ ɩɨɜɿɬɪɹ; 

ɜ) ɩɪɨɜɟɫɬɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ Ⱥɏɉ ɡ ɦɟɬɨɸ ɩɿɞɬɜɟɪɞɠɟɧɧɹ 
ɚɛɨ ɭɬɨɱɧɟɧɧɹ ɪɟɡɭɥɶɬɚɬɿɜ ɦɨɞɟɥɸɜɚɧɧɹ; 

ɝ) ɪɨɡɪɨɛɢɬɢ ɧɨɜɿ ɫɯɟɦɢ ɿ ɤɨɧɫɬɪɭɤɰɿʀ ɟɧɟɪɝɨɡɛɟɪɿɝɚɸɱɢɯ Ⱥɏɉ ɿ ɫɩɨɫɨɛɢ 
ɤɟɪɭɜɚɧɧɹ ɧɢɦɢ. 

Ɉɛ'єɤɬ ɞɨɫɥɿɞɠɟɧɧɹ – ɝɟɧɟɪɚɬɨɪɧɿ ɜɭɡɥɢ Ⱥɏɉ. 
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ɉɪɟɞɦɟɬ ɞɨɫɥɿɞɠɟɧɧɹ – ɬɟɦɩɟɪɚɬɭɪɧɿ ɬɚ ɟɧɟɪɝɟɬɢɱɧɿ ɪɨɛɨɱɿ ɪɟɠɢɦɢ, 
ɫɯɟɦɢ ɿ ɤɨɧɫɬɪɭɤɰɿʀ ɝɟɧɟɪɚɬɨɪɧɢɯ ɜɭɡɥɿɜ Ⱥɏɉ. 

Ɇɟɬɨɞɢ ɞɨɫɥɿɞɠɟɧɧɹ: 
ɚ) ɬɟɨɪɟɬɢɱɧɿ – ɬɟɪɦɨɞɢɧɚɦɿɱɧɢɣ ɚɧɚɥɿɡ ɿ ɦɨɞɟɥɸɜɚɧɧɹ ɩɪɨɰɟɫɿɜ ɬɟɩɥɨɦɚ-

ɫɨɨɛɦɿɧɭ ɜ ɟɥɟɦɟɧɬɚɯ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɭɡɥɚ ȺɏȺ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɚɧɚɥɿɬɢɱɧɢɯ ɿ 
ɱɢɫɟɥɶɧɢɯ ɦɟɬɨɞɿɜ, ɩɨɪɿɜɧɹɧɧɹ ɪɟɡɭɥɶɬɚɬɿɜ ɦɨɞɟɥɸɜɚɧɧɹ ɡ ɪɟɡɭɥɶɬɚɬɚɦɢ ɟɤɫɩɟ-
ɪɢɦɟɧɬɚɥɶɧɢɯ ɜɥɚɫɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɿ ɞɨɫɥɿɞɠɟɧɶ ɿɧɲɢɯ ɚɜɬɨɪɿɜ; 

ɛ) ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ – ɜɢɡɧɚɱɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪɧɢɯ ɿ ɟɧɟɪɝɟɬɢɱɧɢɯ ɩɚɪɚɦɟ-
ɬɪɿɜ ȺɏȺ ɡ ɭɞɨɫɤɨɧɚɥɟɧɢɦɢ ɝɟɧɟɪɚɬɨɪɧɢɦɢ ɜɭɡɥɚɦɢ ɜ ɪɿɡɧɢɯ ɭɦɨɜɚɯ ɟɤɫɩɥɭɚ-
ɬɚɰɿʀ. 

ɇɚɭɤɨɜɚ ɧɨɜɢɡɧɚ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥьɬɚɬɿɜ ɩɨɥɹɝɚє ɜ ɧɚɫɬɭɩɧɨɦɭ: 
1. ȼɩɟɪɲɟ, ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɪɹɞɭ ɩɪɢɩɭɳɟɧɶ, ɛɭɥɚ ɫɮɨɪɦɭɥɶɨɜɚɧɚ ɤɪɚɣɨɜɚ 

ɡɚɞɚɱɚ ɞɥɹ ɩɪɨɰɟɫɭ ɬɟɩɥɨɨɛɦɿɧɭ ɜ ɡɨɧɿ ɩɿɞɜɟɞɟɧɧɹ ɬɟɩɥɚ ɞɨ ɝɟɧɟɪɚɬɨɪɚ-

ɬɟɪɦɨɫɢɮɨɧɚ, ɳɨ ɞɨɡɜɨɥɹє ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ ɩɪɨ ɧɚɹɜɧɿɫɬɶ ɟɧɟɪɝɨɡɛɟɪɿɝɚɸɱɨɝɨ 
ɪɟɠɢɦɭ ɤɢɩɿɧɧɹ. 

2. ȼɩɟɪɲɟ, ɧɚ ɨɫɧɨɜɿ ɚɧɚɥɿɡɭ ɪɟɡɭɥɶɬɚɬɿɜ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ, 
ɛɭɜ ɡɪɨɛɥɟɧɢɣ ɜɢɫɧɨɜɨɤ ɩɪɨ ɜɿɞɫɭɬɧɿɫɬɶ ɜɩɥɢɜɭ ɞɟɹɤɨɝɨ (ɞɨ 4 %) ɜɦɿɫɬɭ ɜɨɞɢ ɜ 
ɩɚɪɿ ɚɦɿɚɤɭ ɧɚ ɪɿɜɟɧɶ ɬɟɦɩɟɪɚɬɭɪ ɨɯɨɥɨɞɠɟɧɧɹ ɜ ɜɢɩɚɪɧɢɤɭ ȺɏȺ. Ɍɚɤɢɣ ɜɢɫɧɨ-
ɜɨɤ ɞɨɡɜɨɥɹє ɿɫɬɨɬɧɨ ɫɩɪɨɫɬɢɬɢ ɤɨɧɫɬɪɭɤɰɿʀ ɟɥɟɦɟɧɬɿɜ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɭɡɥɚ ɿ ɧɚ-
ɩɪɚɜɢɬɢ ɪɨɡɪɨɛɤɢ ɜ ɛɿɤ ɦɿɧɿɦɿɡɚɰɿʀ ɬɟɩɥɨɜɢɯ ɜɬɪɚɬ ɜ ɧɚɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ, 
ɧɚɩɪɢɤɥɚɞ, ɡɚ ɪɚɯɭɧɨɤ ɜɫɬɚɧɨɜɥɟɧɧɹ ɜɢɫɨɤɨɟɮɟɤɬɢɜɧɨʀ ɬɟɩɥɨɜɨʀ ɿɡɨɥɹɰɿʀ. 

3. ȼɩɟɪɲɟ, ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɦɨɞɟɥɸɜɚɧɧɹ ɩɪɨɰɟɫɿɜ ɬɟɩɥɨɦɚɫɨɨɛɦɿɧɭ ɜ ɞɟ-
ɮɥɟɝɦɚɬɨɪɿ ɿ ɪɟɡɭɥɶɬɚɬɿɜ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ, ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɧɨɜɿ 
ɟɧɟɪɝɨɡɛɟɪɿɝɚɸɱɿ ɫɩɨɫɿɛɢ ɤɟɪɭɜɚɧɧɹ ȺɏȺ, ɳɨ ɩɪɚɰɸє ɜ ɲɢɪɨɤɨɦɭ ɞɿɚɩɚɡɨɧɿ ɬɟ-
ɦɩɟɪɚɬɭɪ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ: 

ɚ) ɡɚ ɪɚɯɭɧɨɤ ɡɦɿɧɢ ɭɦɨɜ ɜɿɞɜɟɞɟɧɧɹ ɬɟɩɥɚ ɜɿɞ ɩɿɞɣɨɦɧɨʀ ɦɚɝɿɫɬɪɚɥɿ ɞɟ-
ɮɥɟɝɦɚɬɨɪɚ, ɲɥɹɯɨɦ ɪɟɝɭɥɸɜɚɧɧɹ ɰɢɪɤɭɥɹɰɿʀ ɩɨɜɿɬɪɹɧɨɝɨ ɩɨɬɨɤɭ ɜɿɞ ɦɚɤɫɢɦɚ-
ɥɶɧɨʀ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɞɨ ɩɨɜɧɨɝɨ ɛɥɨɤɭɜɚɧɧɹ (ɚɞɿɚɛɚɬɧɟ ɧɚɛɥɢɠɟɧɧɹ), ɳɨ ɞɨɡɜɨ-
ɥɢɬɶ ɡɧɢɡɢɬɢ ɧɟɡɜɨɪɨɬɧɿ ɜɬɪɚɬɢ ɚɦɿɚɤɭ ɩɪɢ ɣɨɝɨ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɿ ɜ ɤɨɧɞɟɧɫɚɬɨɪ, 

ɿ ɞɚɥɿ – ɭ ɜɢɩɚɪɧɢɤ ɨɫɨɛɥɢɜɨ ɜ ɯɨɥɨɞɧɢɣ ɩɟɪɿɨɞ ɪɨɤɭ (ɞɨ 36 %); 
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ɛ) ɡɚ ɪɚɯɭɧɨɤ ɪɟɝɭɥɸɜɚɧɧɹ ɟɥɟɤɬɪɢɱɧɨʀ ɩɨɬɭɠɧɨɫɬɿ, ɳɨ ɩɿɞɜɨɞɢɬɶɫɹ ɞɨ 
ɝɟɧɟɪɚɬɨɪɚ-ɬɟɪɦɨɫɢɮɨɧɚ, ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɡɧɚɱɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ ɜ ɯɚɪɚɤɬɟɪɧɿɣ 
ɬɨɱɰɿ ɞɟɮɥɟɝɦɚɬɨɪɚ, ɳɨ ɞɨɡɜɨɥɢɬɶ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɦɿɧɿɦɚɥɶɧɭ ɤɿɥɶɤɿɫɬɶ ɬɟɩ-
ɥɨɜɨʀ ɟɧɟɪɝɿʀ ɞɥɹ ɩɨɬɨɱɧɢɯ ɪɟɠɢɦɿɜ ɪɨɛɨɬɢ Ⱥɏɉ. 

4. ȼɩɟɪɲɟ, ɧɚ ɛɚɡɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɩɪɨɜɟɞɟɧɨ ɿɞɟɧɬɢɮɿɤɚ-
ɰɿɸ Ⱥɏɉ ɹɤ ɨɛ'єɤɬɚ ɤɟɪɭɜɚɧɧɹ ɜ ɡɨɧɿ ɡɧɢɠɟɧɢɯ ɬɟɦɩɟɪɚɬɭɪ ɟɤɫɩɥɭɚɬɚɰɿʀ ɬɚ ɞɿɚ-
ɩɚɡɨɧɿɜ ɬɟɩɥɨɜɢɯ ɧɚɜɚɧɬɚɠɟɧɶ 0...70 ȼɬ ɿ 0...150 ȼɬ, ɳɨ ɞɨɡɜɨɥɢɬɶ ɫɬɜɨɪɢɬɢ ɚɜ-
ɬɨɦɚɬɢɡɨɜɚɧɿ ɟɧɟɪɝɨɨɳɚɞɧɿ ɫɩɨɫɨɛɢ ɤɟɪɭɜɚɧɧɹ ɪɟɚɥɶɧɢɦɢ Ⱥɏɉ ɞɚɧɨɝɨ ɤɥɚɫɭ. 

5. Ɉɬɪɢɦɚɥɢ ɩɨɞɚɥɶɲɢɣ ɪɨɡɜɢɬɨɤ ɦɟɬɨɞɢ ɦɨɞɟɥɸɜɚɧɧɹ ɬɟɩɥɨɜɢɯ ɪɟɠɢɦɿɜ 

ɩɿɞɣɨɦɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ, ɹɤɚ є ɬɪɚɧɫɩɨɪɬɧɨɸ ɦɚɝɿɫɬɪɚɥɥɸ ɩɚɪɢ ɚɦɿɚɤɭ 
ɜ ɤɨɧɞɟɧɫɚɬɨɪ ɿ ɞɚɥɿ – ɭ ɜɢɩɚɪɧɢɤ. Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɧɨɜɿ ɩɿɞɯɨɞɢ, ɳɨ ɜɪɚɯɨɜɭɸɬɶ 
ɡɦɿɧɭ ɭɦɨɜ ɜɿɞɜɟɞɟɧɧɹ ɬɟɩɥɚ ɜɿɞ ɡɨɜɧɿɲɧɶɨʀ ɩɨɜɟɪɯɧɿ ɞɟɮɥɟɝɦɚɬɨɪɚ ɞɨ ɩɨɜɿɬɪɹ 
ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɹɤ ɜ ɫɬɚɰɿɨɧɚɪɧɨɦɭ ɪɟɠɢɦɿ, ɬɚɤ ɿ ɜ ɩɟɪɟɯɿɞɧɢɯ. ɉɪɢ 
ɰɶɨɦɭ, ɧɚ ɜɿɞɦɿɧɭ ɜɿɞ ɜɿɞɨɦɢɯ ɦɟɬɨɞɢɤ, ɩɪɨɜɨɞɢɬɶɫɹ ɨɛɥɿɤ ɩɪɨɰɟɫɿɜ ɞɢɮɭɡɿʀ ɩɪɢ 
ɤɨɧɞɟɧɫɚɰɿʀ ɜɨɞɹɧɨʀ ɩɚɪɢ ɡ ɩɨɬɨɤɭ ɩɚɪɨɜɨʀ ɜɨɞɨɚɦɿɚɱɧɨʀ ɫɭɦɿɲɿ. Ɂɚɩɪɨɩɨɧɨɜɚɧɿ 
ɦɟɬɨɞɢ ɞɨɡɜɨɥɹɸɬɶ ɜɢɡɧɚɱɢɬɢ ɪɨɡɩɨɞɿɥ ɬɟɦɩɟɪɚɬɭɪ ɩɨ ɜɢɫɨɬɿ ɩɿɞɣɨɦɧɨʀ ɱɚɫɬɢ-
ɧɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ɬɚ ɜɢɡɧɚɱɢɬɢ ɦɿɫɰɟ ɪɨɡɬɚɲɭɜɚɧɧɹ ɯɚɪɚɤɬɟɪɧɨʀ ɬɨɱɤɢ, ɳɨ ɜɿɞ-
ɩɨɜɿɞɚє ɦɚɤɫɢɦɚɥɶɧɿɣ ɟɧɟɪɝɟɬɢɱɧɿɣ ɟɮɟɤɬɢɜɧɨɫɬɿ Ⱥɏɉ. 

6. Ɋɨɡɪɨɛɥɟɧɢ ɨɪɢɝɿɧɚɥɶɧɿ ɤɨɧɫɬɪɭɤɰɿʀ ɩɿɞɣɨɦɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ 
ȺɏȺ, ɳɨ ɡɞɚɬɧɿ ɡɦɿɧɸɜɚɬɢ ɭɦɨɜɢ ɬɟɩɥɨɨɛɦɿɧɭ ɧɚ ɡɨɜɧɿɲɧɿɣ ɩɨɜɟɪɯɧɿ ɩɪɢ ɡɦɿɧɿ 
ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɜ ɚɜɬɨɦɚɬɢɱɧɨɦɭ ɪɟɠɢɦɿ ɛɟɡ 
ɭɱɚɫɬɿ ɤɨɪɢɫɬɭɜɚɱɚ. 

ɉɪɚɤɬɢɱɧɟ ɡɧɚɱɟɧɧɹ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥьɬɚɬɿɜ 

1. ȿɥɟɦɟɧɬɢ ɦɟɬɨɞɢɤɢ ɬɟɪɦɨɞɢɧɚɦɿɱɧɨɝɨ ɚɧɚɥɿɡɭ, ɜ ɱɚɫɬɢɧɿ ɝɟɧɟɪɚɬɨɪɿɜ 
ɚɛɫɨɪɛɰɿɣɧɢɯ ɜɨɞɨɚɦɿɚɱɧɢɯ ɯɨɥɨɞɢɥɶɧɢɯ ɦɚɲɢɧ, ɜɢɤɨɪɢɫɬɚɧɿ ɜ Ⱦɨɞɚɬɤɭ Ⱥ 
«ɉɨɲɭɤ ɟɧɟɪɝɟɬɢɱɧɢɯ ɪɟɠɢɦɿɜ ɪɨɛɨɬɢ ɚɛɫɨɪɛɰɿɣɧɨʀ ɜɨɞɨɚɦɿɚɱɧɨʀ ɯɨɥɨɞɢɥɶɧɨʀ 
ɦɚɲɢɧɢ ɜ ɫɢɫɬɟɦɚɯ ɨɬɪɢɦɚɧɧɹ ɜɨɞɢ ɡ ɚɬɦɨɫɮɟɪɧɨɝɨ ɩɨɜɿɬɪɹ» – ɡɚɤɥɸɱɧɨɝɨ ɡɜɿ-
ɬɭ ɡɚ ɛɸɞɠɟɬɧɨɸ ɧɚɭɤɨɜɨ-ɞɨɫɥɿɞɧɨɸ ɪɨɛɨɬɨɸ ɆɈɇ ɍɤɪɚʀɧɢ «Ȼɚɝɚɬɨɮɭɧɤɰɿɨ-
ɧɚɥɶɧɿ ɚɛɫɨɪɛɰɿɣɧɿ ɫɨɧɹɱɧɨ-ɬɟɩɥɨɧɚɫɨɫɧɿ ɫɢɫɬɟɦɢ ɠɢɬɬєɡɚɛɟɡɩɟɱɟɧɧɹ» (№ 
Ⱦɟɪɠ. ɪɟɝɿɫɬɪ. 0112U000732). 
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2. Ɋɟɡɭɥɶɬɚɬɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɣ ɨɪɢɝɿɧɚɥɶɧɿ ɤɨɧɫɬɪɭɤɰɿʀ, ɜ 
ɱɚɫɬɢɧɿ ɝɟɧɟɪɚɬɨɪɧɢɯ ɜɭɡɥɿɜ ȺɏȺ, ɳɨ ɜɢɤɨɪɢɫɬɚɧɿ ɜ ɪɨɡɞɿɥɚɯ, ɜɿɞɩɨɜɿɞɧɨ, 4 ɿ 6 
ɡɚɤɥɸɱɧɨɝɨ ɡɜɿɬɭ ɡɚ ɛɸɞɠɟɬɧɨɸ ɧɚɭɤɨɜɨ-ɞɨɫɥɿɞɧɨɸ ɪɨɛɨɬɨɸ ɆɈɇ ɍɤɪɚʀɧɢ 
«Ɋɨɡɪɨɛɤɚ ɫɢɫɬɟɦ ɨɯɨɥɨɞɠɟɧɧɹ ɦɨɪɫɶɤɢɯ ɿ ɪɿɱɤɨɜɢɯ ɫɭɞɟɧ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 
ɜɬɨɪɢɧɧɢɯ ɞɠɟɪɟɥ ɬɟɩɥɚ» (№ ɞɟɪɠ. ɪɟɝɿɫɬɪ. 0115U000288). 

3. Ɋɟɡɭɥɶɬɚɬɢ ɞɢɫɟɪɬɚɰɿɣɧɨʀ ɪɨɛɨɬɢ ɜ ɱɚɫɬɢɧɿ ɜɢɛɨɪɭ ɨɩɬɢɦɚɥɶɧɨʀ ɬɨɜɳɢ-
ɧɢ ɬɟɩɥɨɜɨʀ ɿɡɨɥɹɰɿʀ ɧɚ ɬɪɚɧɫɩɨɪɬɧɢɯ ɟɥɟɦɟɧɬɚɯ ɯɨɥɨɞɢɥɶɧɨɝɨ ɬɚ ɤɪɢɨɝɟɧɧɨɝɨ 
ɨɛɥɚɞɧɚɧɧɹ, ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɩɪɢ ɩɪɨɟɤɬɭɜɚɧɧɿ ɨɛɥɚɞɧɚɧɧɹ ɧɚ ȼȺɌ «Ɂɨɧɬ» 
(ɬɨɪɝɨɜɚ ɦɚɪɤɚ «Ʉɪɿɨɝɟɧɦɚɲ»), ɦ. Ɉɞɟɫɚ. 

Ɉɫɨɛɢɫɬɢɣ ɜɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚ. Ɂɞɨɛɭɜɚɱɟɦ ɩɪɨɜɟɞɟɧɨ ɚɧɚɥɿɡ ɫɭɱɚɫɧɨɝɨ 
ɫɬɚɧɭ ɞɨɫɥɿɞɠɟɧɶ Д1-9Ж, ɩɪɨɜɟɞɟɧɨ ɦɨɞɟɥɸɜɚɧɧɹ ɩɪɨɰɟɫɿɜ ɬɟɩɥɨɦɚɫɨɨɛɦɿɧɭ Д1, 

5, 8Ж, ɜɢɤɨɧɚɧɿ ɪɨɡɪɚɯɭɧɤɢ ɿ ɚɧɚɥɿɡ ɪɟɠɢɦɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɟɥɟɦɟɧɬɿɜ ȺɏȺ Д2-4, 5, 

7Ж, ɩɪɨɜɟɞɟɧɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɬɚ ɜɢɤɨɧɚɧɢɣ ɚɧɚɥɿɡ ɨɬɪɢɦɚɧɢɯ 
ɪɟɡɭɥɶɬɚɬɿɜ Д3, 4, 6, 7, 9Ж, ɩɿɞɝɨɬɨɜɥɟɧɨ ɦɚɬɟɪɿɚɥɢ ɞɨ ɩɭɛɥɿɤɚɰɿʀ Д1-9]. 

ɉɨɡɢɰɿʀ [1-9Ж ɜɿɞɩɨɜɿɞɚɸɬɶ ɧɭɦɟɪɚɰɿʀ ɥɿɬɟɪɚɬɭɪɢ ɜ ɨɫɧɨɜɧɢɯ ɧɚɭɤɨɜɢɯ ɪɟ-
ɡɭɥɶɬɚɬɚɯ Ⱥɧɨɬɚɰɿʀ. 

Ʉɨɧɤɪɟɬɧɢɣ ɜɧɟɫɨɤ ɚɜɬɨɪɚ ɜ ɨɩɭɛɥɿɤɨɜɚɧɿ ɜ ɫɩɿɜɚɜɬɨɪɫɬɜɿ ɧɚɭɤɨɜɿ ɩɪɚɰɿ 
ɧɚɜɟɞɟɧɨ ɜ ɫɩɢɫɤɭ ɨɫɧɨɜɧɢɯ ɩɭɛɥɿɤɚɰɿɣ ɡɚ ɬɟɦɨɸ ɞɢɫɟɪɬɚɰɿʀ. 

Ⱥɩɪɨɛɚɰɿɹ ɪɟɡɭɥьɬɚɬɿɜ ɞɢɫɟɪɬɚɰɿʀ 
Ɉɫɧɨɜɧɿ ɩɨɥɨɠɟɧɧɹ ɬɚ ɪɟɡɭɥɶɬɚɬɢ ɞɢɫɟɪɬɚɰɿɣɧɨʀ ɪɨɛɨɬɢ ɞɨɩɨɜɿɞɚɥɢɫɹ ɣ 

ɨɛɝɨɜɨɪɸɜɚɥɢɫɹ ɧɚ 20 ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɢɯ ɮɨɪɭɦɚɯ ɪɿɡɧɨɝɨ ɪɿɜɧɹ, ɜ ɬɨɦɭ ɱɢɫɥɿ 
ɧɚ: ɦɿɠɧɚɪɨɞɧɨɦɭ ɫɟɦɿɧɚɪɿ HЮЦЛШХНЭ-KШХХОР «PСТХШЬШЩСв ШП SМТОЧМОЬ» (Ɉɞɟɫɚ, 
2010); V Ɇɿɠɧɚɪɨɞɧɿɣ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɿɣ ɤɨɧɮɟɪɟɧɰɿʀ «ɍɞɨɫɤɨɧɚɥɟɧɧɹ ɦɚɥɨʀ 
ɯɥɚɞɨɬɟɩɥɨɬɟɯɧɿɤɢ – ɜɢɤɨɪɢɫɬɚɧɧɹ ɯɨɥɨɞɭ ɜ ɯɚɪɱɨɜɿɣ ɝɚɥɭɡɿ» (Ⱦɨɧɟɰɶɤ, 2010); 
Ɇɿɠɧɚɪɨɞɧɢɯ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɢɯ ɤɨɧɮɟɪɟɧɰɿɹɯ «ȱɧɧɨɜɚɰɿʀ ɜ ɫɭɞɧɨɛɭɞɭɜɚɧɧɿ ɬɚ 
ɨɤɟɚɧɨɬɟɯɧɿɰɿ» (Ɇɢɤɨɥɚʀɜ, 2010, 2014, 2016); Ɇɿɠɧɚɪɨɞɧɿɣ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɿɣ 
ɤɨɧɮɟɪɟɧɰɿʀ «ɋɭɱɚɫɧɿ ɩɪɨɛɥɟɦɢ ɯɨɥɨɞɢɥɶɧɨʀ ɬɟɯɧɿɤɢ ɿ ɬɟɯɧɨɥɨɝɿʀ» (Ɉɞɟɫɚ, 
ɈɇȺɏɌ, 2011); VII Ɇɿɠɧɚɪɨɞɧɿɣ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɿɣ ɤɨɧɮɟɪɟɧɰɿʀ «ɋɭɱɚɫɧɿ ɩɪɨ-
ɛɥɟɦɢ ɯɨɥɨɞɢɥɶɧɨʀ ɬɟɯɧɿɤɢ ɿ ɬɟɯɧɨɥɨɝɿʀ» (Ɉɞɟɫɚ, ɈȾȺɏ, 2011); IX Ɇɿɠɧɚɪɨɞɧɿɣ 
ɤɨɧɮɟɪɟɧɰɿʀ «ɋɬɪɚɬɟɝɿɹ ɹɤɨɫɬɿ ɜ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɬɚ ɨɫɜɿɬɿ» (ȼɚɪɧɚ, Ȼɨɥɝɚɪɿɹ, 
2013); TСО SОМШЧН ІШrЭС КЧН EКЬЭ EЮrШЩОКЧ CШЧРrОЬЬ ШЧ FШШН «ІEEFШШН-2013» 
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(KвТЯ, 2013); ȱȱ Ɇɿɠɧɚɪɨɞɧɿɣ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɿɣ ɤɨɧɮɟɪɟɧɰɿʀ «ɏɨɥɨɞ ɜ ɟɧɟɪɝɟ-
ɬɢɰɿ ɣ ɧɚ ɬɪɚɧɫɩɨɪɬɿ: ɫɭɱɚɫɧɿ ɩɪɨɛɥɟɦɢ ɤɨɧɞɢɰɿɸɜɚɧɧɹ ɬɚ ɪɟɮɪɢɠɟɪɚɰɿʀ» (Ɇɢ-
ɤɨɥɚʀɜ, 2013); V Ɇɿɠɧɚɪɨɞɧɿɣ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɿɣ ɤɨɧɮɟɪɟɧɰɿʀ «ȱɧɧɨɜɚɰɿʀ ɜ ɫɭɞ-
ɧɨɛɭɞɭɜɚɧɧɿ ɬɚ ɨɤɟɚɧɨɬɟɯɧɿɰɿ» (Ɇɢɤɨɥɚʀɜ, 2014 ɪɨɤɭ); Ɇɿɠɧɚɪɨɞɧɿɣ ɧɚɭɤɨɜɨ-

ɬɟɯɧɿɱɧɿɣ ɤɨɧɮɟɪɟɧɰɿʀ «Ʉɚɡɚɯɫɬɚɧ-ɏɨɥɨɞ-2015» (Ⱥɥɦɚɬɢ, Ʉɚɡɚɯɫɬɚɧ, 2015); VIȱ 
Ɇɿɠɧɚɪɨɞɧɿɣ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɿɣ ɤɨɧɮɟɪɟɧɰɿʀ «ȱɧɧɨɜɚɰɿʀ ɜ ɫɭɞɧɨɛɭɞɭɜɚɧɧɿ ɬɚ 
ɨɤɟɚɧɨɬɟɯɧɿɰɿ» (Ɇɢɤɨɥɚʀɜ, 2016). 

ɉɭɛɥɿɤɚɰɿʀ. 
Ɋɟɡɭɥɶɬɚɬɢ ɞɢɫɟɪɬɚɰɿʀ ɨɩɭɛɥɿɤɨɜɚɧɨ ɜ 8 ɡɚɬɜɟɪɞɠɟɧɢɯ ɫɩɟɰɿɚɥɿɡɨɜɚɧɢɯ ɧɚ-

ɭɤɨɜɨ-ɬɟɯɧɿɱɧɢɯ ɜɢɞɚɧɧɹɯ ɍɤɪɚʀɧɢ, ɜ ɨɞɧɨɦɭ ɡɚɪɭɛɿɠɧɨɦɭ ɩɟɪɿɨɞɢɱɧɨɦɭ ɜɢ-
ɞɚɧɧɿ, ɜ ɨɞɧɿɣ ɫɬɚɬɬɿ ɣ ɜ 11 ɬɟɡɚɯ ɞɨɩɨɜɿɞɟɣ ɧɚ ɦɿɠɧɚɪɨɞɧɢɯ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɢɯ 
ɤɨɧɮɟɪɟɧɰɿɹɯ. 

Ɉɛɫɹɝ ɿ ɫɬɪɭɤɬɭɪɚ ɞɢɫɟɪɬɚɰɿʀ. Ⱦɢɫɟɪɬɚɰɿɹ ɫɤɥɚɞɚєɬɶɫɹ ɡɿ ɜɫɬɭɩɭ, 4 ɨɫɧɨɜ-
ɧɢɯ ɪɨɡɞɿɥɿɜ, ɜɢɫɧɨɜɤɿɜ, ɫɩɢɫɤɭ ɜɢɤɨɪɢɫɬɚɧɢɯ ɞɠɟɪɟɥ, ɹɤɢɣ ɜɤɥɸɱɚє 202 ɧɚɭɤɨ-
ɜɿ ɪɨɛɨɬɢ, 3 ɞɨɞɚɬɤɿɜ. ɉɨɜɧɢɣ ɨɛɫɹɝ ɪɨɛɨɬɢ ɫɬɚɧɨɜɢɬɶ 185 ɫɬɨɪɿɧɨɤ ɬɚ ɜɤɥɸɱɚє 1 

ɬɚɛɥɢɰɸ, 95 ɪɢɫɭɧɤɿɜ. 
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ɊɈɁȾȱɅ 1 

ȺɇȺɅȱɁ ɋɍɑȺɋɇɈȽɈ ɋɌȺɇɍ ȼɂɊɈȻɇɂɐɌȼȺ 

ȺȻɋɈɊȻɐȱɃɇɂɏ ɏɈɅɈȾɂɅЬɇɂɏ ɉɊɂɅȺȾȱȼ, 
ɊɈɁɊɈȻɈɄ ȱ ɆȿɌɈȾȱȼ ɊɈɁɊȺɏɍɇɄɍ ȽȿɇȿɊȺɌɈɊɇɂɏ ȼɍɁɅȱȼ ɍ Ȳɏ 

ɋɄɅȺȾȱ. ɉɈɋɌȺɇɈȼɄȺ ɁȺȼȾȺɇЬ ȾɈɋɅȱȾɀȿɇЬ 

 

Ⱥɛɫɨɪɛɰɿɣɧɿ ɯɨɥɨɞɢɥɶɧɿ ɩɪɢɥɚɞɢ (Ⱥɏɉ) ɜ ɫɭɱɚɫɧɨɦɭ ɫɜɿɬɿ ɡɚɣɦɚɸɬɶ ɨɫɨ-

ɛɥɢɜɭ ɫɩɨɠɢɜɱɭ ɧɿɲɭ. ȼɨɧɢ ɧɟ ɤɨɧɤɭɪɭɸɬɶ ɡ ɤɨɦɩɪɟɫɿɣɧɢɦɢ ɚɧɚɥɨɝɚɦɢ ɜ ɱɚɫ-

ɬɢɧɿ ɟɧɟɪɝɟɬɢɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ, ɚ ɤɨɪɢɫɬɭɸɬɶɫɹ ɩɨɩɢɬɨɦ ɭ ɧɚɫɟɥɟɧɧɹ ɜ ɪɚɡɿ ɧɚɹ-

ɜɧɨɫɬɿ ɨɫɨɛɥɢɜɢɯ ɜɢɦɨɝ ɞɨ ɪɨɛɨɬɢ ɿ ɭɦɨɜ ɟɤɫɩɥɭɚɬɚɰɿʀ Д60, 123, 124, 173, 188Ж. 

Ɂɨɤɪɟɦɚ, Ⱥɏɉ ɡɧɚɯɨɞɹɬɶ ɩɨɩɢɬ ɜ ɦɿɫɰɹɯ, ɞɟ є ɩɪɨɛɥɟɦɢ ɡ ɩɨɞɚɱɟɸ ɟɥɟɤɬɪɨɟɧɟɪ-

ɝɿʀ. ɐɟ ɦɚє ɦɿɫɰɟ ɜ ɪɟɝɿɨɧɚɯ ɩɥɚɧɟɬɢ, ɞɟ ɩɨɜɧɿɫɬɸ ɜɿɞɫɭɬɧє ɟɥɟɤɬɪɨɩɨɫɬɚɱɚɧɧɹ 

ɚɛɨ є ɧɟɫɬɚɛɿɥɶɧɿ ɞɠɟɪɟɥɚ ɟɥɟɤɬɪɢɤɢ, ɚɛɨ ɧɚ ɬɪɚɧɫɩɨɪɬɿ. 

Ⱥɏɉ ɭɧɿɤɚɥɶɧɿ ɜ ɱɚɫɬɢɧɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɿɡɧɢɯ ɞɠɟɪɟɥ ɬɟɩɥɨɜɨʀ ɟɧɟɪɝɿʀ. ɐɟ 

ɣ ɞɠɟɪɟɥɚ ɡɦɿɧɧɨɝɨ ɿ ɩɨɫɬɿɣɧɨɝɨ ɟɥɟɤɬɪɢɱɧɨɝɨ ɫɬɪɭɦɭ, ɿ ɩɚɥɶɧɢɤɨɜɿ ɩɪɢɫɬɪɨʀ ɧɚ 

ɨɪɝɚɧɿɱɧɢɯ (ɩɪɢɪɨɞɧɢɣ ɿ ɡɪɿɞɠɟɧɢɣ ɝɚɡ, ɝɚɫ, ɛɟɧɡɢɧ Д8, 13, 20, 60, 94, 95, 133, 

138, 142-150, 152, 161, 162, 168, 169, 177-179, 189, 192, 195, 197]) ɬɚ ɧɟɬɪɚɞɢ-

ɰɿɣɧɢɯ ɜɿɞɧɨɜɥɸɜɚɧɢɯ ɞɠɟɪɟɥɚɯ (ɜɨɞɨɪɨɫɬɿ Д107Ж) ɬɟɩɥɨɜɨʀ ɟɧɟɪɝɿʀ ɿ ɟɧɟɪɝɿʀ ɫɨ-

ɧɹɱɧɨɝɨ ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ Д21, 54, 153, 154Ж. 

ɍ ɛɿɥɶɲɨɫɬɿ ɫɭɱɚɫɧɢɯ ɦɨɞɟɥɟɣ Ⱥɏɉ Д137-138, 142-145, 147-150, 161-162, 

168-169, 177-179, 189, 195, 196Ж є ɦɨɠɥɢɜɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɪɶɨɯ ɬɢɩɿɜ ɞɠɟɪɟɥ 

ɬɟɩɥɨɜɨʀ ɟɧɟɪɝɿʀ: ɡɦɿɧɧɨɝɨ ɟɥɟɤɬɪɢɱɧɨɝɨ ɫɬɪɭɦɭ (ɩɪɢ ɪɨɛɨɬɿ ɜ ɡɜɢɱɚɣɧɢɯ ɭɦɨ-

ɜɚɯ); ɩɨɫɬɿɣɧɨɝɨ ɟɥɟɤɬɪɢɱɧɨɝɨ ɫɬɪɭɦɭ (ɩɪɢ ɪɨɛɨɬɿ ɧɚ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɚɯ); 

ɝɨɪɿɥɱɚɧɨɝɨ ɩɪɢɫɬɪɨɸ ɜ ɦɿɫɰɹɯ ɜɿɞɫɭɬɧɨɫɬɿ ɫɬɚɛɿɥɿɡɨɜɚɧɢɯ ɞɠɟɪɟɥ ɟɥɟɤɬɪɨɩɨ-

ɫɬɚɱɚɧɧɹ (ɪɢɫ.1.1). 

Ⱥɏɉ ɜɤɪɚɣ ɧɟɤɪɢɬɢɱɧɿ ɞɨ ɹɤɨɫɬɿ ɬɟɩɥɨɜɨʀ ɟɧɟɪɝɿʀ ɿ ɞɥɹ ʀɯ ɪɨɛɨɬɢ ɦɨɠɧɚ 

ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɞɭɠɟ ɪɿɡɧɨɦɚɧɿɬɧɿ ɞɠɟɪɟɥɚ ɬɟɩɥɨɜɨʀ ɟɧɟɪɝɿʀ, ɧɚɩɪɢɤɥɚɞ, ɞɪɨɜɚ 

(ɪɢɫ.1.2) Д133Ж. 



2
1 

 

 

Ɋɢɫ.1.2. Ⱥɏɉ, ɳɨ ɩɪɚɰɸє «ɧɚ ɞɪɨɜɚɯ» Д133Ж. 

 

Ɋɢɫ.1.1. Ɏɭɧɤɰɿɨɧɚɥɶɧɚ ɫɯɟɦɚ ȺɏȺ ɡ ɩɚɥɶɧɢɤɨɜɢɦ ɩɪɢɫɬɪɨєɦ: 
1 – ɝɟɧɟɪɚɬɨɪ-ɬɟɪɦɨɫɢɮɨɧ; 2 – ɤɚɧɚɥ ɩɨɞɚɱɿ ɫɥɚɛɤɨɝɨ ɪɨɡɱɢɧɭ;  
3 – ɬɟɩɥɨɨɛɦɿɧɧɢɤ ɪɨɡɱɢɧɿɜ; 4 – ɞɟɮɥɟɝɦɚɬɨɪ; 5 – ɤɨɧɞɟɧɫɚɬɨɪ;  

6 – ɧɢɡɶɤɨɬɟɦɩɟɪɚɬɭɪɧɟ ɜɿɞɞɿɥɟɧɧɹ ɯɨɥɨɞɢɥɶɧɢɤɚ: 7 – ɜɢɪɿɜɧɸɸ-
ɱɚ ɦɚɝɿɫɬɪɚɥɶ; 8 – ɯɨɥɨɞɢɥɶɧɚ ɤɚɦɟɪɚ; 9 – ɚɛɫɨɪɛɟɪ;  

10 – ɪɟɫɢɜɟɪ ɦɿɰɧɨɝɨ ɪɨɡɱɢɧɭ 
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ȼɢɪɨɛɧɢɰɬɜɨ ɲɬɭɱɧɨɝɨ ɯɨɥɨɞɭ ɜ Ⱥɏɉ ɡɞɿɣɫɧɸɸɬɶ ɚɛɫɨɪɛɰɿɣɧɿ ɯɨɥɨɞɢ-

ɥɶɧɿ ɚɝɪɟɝɚɬɢ (ȺɏȺ), ɜ ɫɤɥɚɞɿ ɹɤɢɯ ɜɿɞɫɭɬɧɿ ɪɭɯɨɦɿ ɟɥɟɦɟɧɬɢ (ɤɨɦɩɪɟɫɨɪ ɿ ɧɚ-

ɫɨɫ) [7-8, 13, 49, 94, 167]. 

ɍ ɡɜ'ɹɡɤɭ ɡ ɰɢɦ, Ⱥɏɉ ɩɪɚɤɬɢɱɧɨ ɛɟɡɲɭɦɧɿ ɜ ɪɨɛɨɬɿ, ɧɚɞɿɣɧɿ, ɞɨɜɝɨɜɿɱɧɿ ɜ 

ɟɤɫɩɥɭɚɬɚɰɿʀ ɿ ɦɚɸɬɶ ɦɿɧɿɦɚɥɶɧɭ, ɫɟɪɟɞ ɚɧɚɥɨɝɿɜ, ɜɚɪɬɿɫɬɶ. ɐɿ ɦɨɦɟɧɬɢ ɬɚɤɨɠ 

ɩɪɢɜɟɪɬɚɸɬɶ ɭɜɚɝɭ ɫɩɨɠɢɜɚɱɿɜ ɧɚ ɪɢɧɤɭ ɩɨɛɭɬɨɜɨʀ ɯɨɥɨɞɢɥɶɧɨʀ ɬɟɯɧɿɤɢ. Ȼɟɡ-

ɲɭɦɧɿɫɬɶ ɜ ɪɨɛɨɬɿ ɨɫɨɛɥɢɜɨ ɩɪɢɜɚɛɥɢɜɚ ɞɥɹ ɝɨɬɟɥɶɧɨɝɨ ɛɿɡɧɟɫɭ, ɞɟ Ⱥɏɉ ɩɪɚɤ-

ɬɢɱɧɨ ɧɟɡɚɦɿɧɧɿ Д59, 179Ж. 

Ɉɫɬɚɧɧɿ ɪɨɛɨɬɢ ɜɿɬɱɢɡɧɹɧɢɯ ɮɚɯɿɜɰɿɜ ɩɨɤɚɡɚɥɢ ɦɨɠɥɢɜɿɫɬɶ ɪɨɛɨɬɢ Ⱥɏɉ ɿ 

ɜ ɫɤɥɚɞɧɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɭɦɨɜɚɯ – ɧɚ ɦɨɪɿ ɩɪɢ ɧɚɯɢɥɚɯ ɿ ɞɢɮɟɪɟɧɬɚɯ [65, 66]. 

Ɋɨɛɨɱɢɦ ɬɿɥɨɦ ȺɏȺ є ɩɪɢɪɨɞɧɚ ɬɪɶɨɯɤɨɦɩɨɧɟɧɬɧɚ ɫɭɦɿɲ, ɳɨ ɫɤɥɚɞɚєɬɶ-

ɫɹ ɡ: ɚɦɿɚɤɭ, ɹɤ ɯɨɥɨɞɢɥɶɧɨɝɨ ɚɝɟɧɬɚ; ɜɨɞɢ, ɹɤ ɚɛɫɨɪɛɟɧɬɚ (ɩɨɝɥɢɧɚɱɚ); ɿɧɟɪɬɧɨ-

ɝɨ ɜɢɪɿɜɧɸɸɱɨɝɨ ɝɚɡɚ (ɜɨɞɧɸ ɚɛɨ ɝɟɥɿɸ Д158Ж) Д7-8, 13, 14, 90, 94, 167]. 

ȼ ɫɭɱɚɫɧɢɯ ɭɦɨɜɚɯ, ɩɪɢ ɩɟɪɟɯɨɞɿ ɜɫɿɯ ɫɢɫɬɟɦ ɯɨɥɨɞɢɥɶɧɨʀ ɬɟɯɧɢɰɿ ɧɚ 

ɩɪɢɪɨɞɧɿ ɯɨɥɨɞɢɥɶɧɿ ɚɝɟɧɬɢ Ⱥɏɉ, ɹɤɿ ɦɨɠɧɚ ɩɨɪɿɜɧɹɬɢ ɡɚ ɟɧɟɪɝɟɬɢɱɧɢɦɢ ɩɨɤɚ-

ɡɧɢɤɚɦɢ ɡ ɤɨɦɩɪɟɫɿɣɧɢɦɢ ɚɧɚɥɨɝɚɦɢ, ɦɨɠɭɬɶ ɜɢɤɥɢɤɚɬɢ ɞɨɞɚɬɤɨɜɢɣ ɿɧɬɟɪɟɫ ɧɚ 

ɪɢɧɤɭ ɩɨɛɭɬɨɜɨʀ ɯɨɥɨɞɢɥɶɧɨʀ ɬɟɯɧɿɤɢ. 

 

1.1. Ⱥɧɚɥɿɡ ɫɭɱɚɫɧɨɝɨ ɫɬɚɧɭ ɜɢɪɨɛɧɢɰɬɜɚ Ⱥɏɉ 

 

ȼɠɟ ɩɨɧɚɞ ɫɬɨɥɿɬɬɹ ɨɫɧɨɜɧɢɦ ɜɢɪɨɛɧɢɤɨɦ ɩɨɛɭɬɨɜɨʀ ɚɛɫɨɪɛɰɿɣɧɨʀ ɯɨɥɨɞ-

ɞɿɥɶɧɨɣ ɬɟɯɧɿɤɢ ɡɚ ɤɨɪɞɨɧɨɦ є ɮɿɪɦɚ «EХОМЭrШХЮб» ɡ ɝɨɥɨɜɧɢɦ ɨɮɿɫɨɦ ɜ ɒɜɟɰɿʀ ɿ 

ɮɿɥɿɹɦɢ ɜ ɤɪɚʀɧɚɯ Єɜɪɨɩɢ («ГКЧЮЬЬв», «EХОМЭrШХЮб IЭКХТК SЩA», «EХОМЭrШХЮб 

HШЮЬОСШХН AЩЩХТКЧМОЬ», «EХОМЭrШХЮб HКЮЬРОrтЭО GЦЛH»), ɉɿɜɧɿɱɧɨʀ 

(«ELECTROLUX NORTH AMERICA IІC», «EХОМЭrШХЮб CКЧКНК CШrЩ.») ɿ ɉɿɜ-

ɞɟɧɧɨʀ («EХОМЭrШХЮб DШ BrКЬТХ SA») Ⱥɦɟɪɢɤɢ, Ⱥɮɪɢɤɢ (EХОМЭrШХЮб EРвЩЭ ПШr HШЦО 

AЩЩХТКЧМОЬ SAE), ɉɿɜɞɟɧɧɨ-ɋɯɿɞɧɨʀ Ⱥɡɿʀ («EХОМЭrШХЮб (CСТЧК) HШЦО AЩЩХТКЧМО 

Co., Ltd.») Д148Ж. 
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ɉɿɞ ɦɚɪɤɨɸ «EХОМЭrШХЮб» ɜɢɩɭɫɤɚєɬɶɫɹ ɜɟɫɶ ɫɩɟɤɬɪ ɦɨɠɥɢɜɢɯ ɩɨɛɭɬɨɜɢɯ 

ɯɨɥɨɞɢɥɶɧɢɯ ɩɪɢɥɚɞɿɜ – ɜɿɞ ɦɿɧɿ-ɦɨɞɟɥɟɣ ɞɥɹ ɝɨɬɟɥɶɧɨɝɨ ɛɿɡɧɟɫɭ ɞɨ ɬɪɚɧɫɩɨɪɬ-

ɧɢɯ ɦɨɪɨɡɢɥɶɧɢɤɿɜ. 

ȼ Єɜɪɨɩɿ ɜɢɪɨɛɧɢɰɬɜɨɦ ɩɨɛɭɬɨɜɢɯ Ⱥɏɉ ɡɚɣɧɹɬɿ ɮɿɪɦɢ: «SЦОР» (ȱɬɚɥɿɹ) 

Д89Ж; «CКЦЩТЧР GКЬ IЧЭОrЧКЭТШЧКХ» (Ɏɪɚɧɰɿɹ) Д142Ж; «BЮХФК-LОСОХ» (ɇɿɦɟɱɱɢɧɚ) 

Д150Ж; «SɿЛТr» (ɓɜɟɣɰɚɪɢɹ) Д178Ж, «TСОЭПШrН» (ȼɟɥɢɤɨɛɪɢɬɚɧɿɹ) Д189Ж. 

Ɉɫɧɨɜɧɚ ɩɪɨɞɭɤɰɿɹ – ɦɿɧɿɯɨɥɨɞɢɥɶɧɢɤɢ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɿ ɡ ɤɨɦɛɿɧɨɜɚɧɢɦɢ 

ɞɠɟɪɟɥɚɦɢ ɬɟɩɥɨɜɨʀ ɟɧɟɪɝɿʀ. 

ɍ ɉɿɜɧɿɱɧɿɣ Ⱥɦɟɪɢɰɿ ɜɢɪɨɛɧɢɰɬɜɨɦ ɚɛɫɨɪɛɰɿɣɧɢɯ ɯɨɥɨɞɢɥɶɧɢɤɿɜ ɡɚɣɦɚ-

ɸɬɶɫɹ ɮɿɪɦɢ «ІШrМШХН» Д168Ж, «SОrЯОХ» Д147, 169, 177Ж, «DКЧНв» Д145Ж, «CrвЬЭКХ 

ColН» Д143Ж ɬɚ ɿɧɲɿ Д95Ж. ɉɪɨɞɭɤɰєɸ є ɲɢɪɨɤɢɣ ɚɫɨɪɬɢɦɟɧɬ ɡ ɩɟɪɟɜɚɝɨɸ ɦɨɞɟ-

ɥɟɣ ɩɿɞɜɢɳɟɧɨɝɨ ɨɛɫɹɝɭ (ɞɨ 450 ɞɦ3) ɞɥɹ ɡɛɟɪɿɝɚɧɧɹ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɜ ɦɿɫ-

ɰɹɯ ɡ ɜɿɞɫɭɬɧɿɫɬɸ ɫɬɚɛɿɥɶɧɢɯ ɞɠɟɪɟɥ ɟɥɟɤɬɪɢɱɧɨʀ ɟɧɟɪɝɿʀ Д95Ж, ɜ ɬɨɦɭ ɱɢɫɥɿ ɿ ɞɥɹ 

ɬɪɢɜɚɥɨɝɨ ɡɛɟɪɿɝɚɧɧɹ ɟɥɿɬɧɢɯ ɜɢɧ ɛɟɡ ɜɿɛɪɚɰɿʀ ɿ ɡɚ ɩɨɬɪɿɛɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ 

ɪɟɠɢɦɭ [179] . 

ɇɚ ɪɢɧɤɢ Ⱥɜɫɬɪɚɥɿʀ ɿ Ⱥɮɪɢɤɢ ɩɨɫɬɚɱɚɸɬɶ ɩɨɛɭɬɨɜɿ ɚɛɫɨɪɛɰɿɣɧɿ ɯɨɥɨɞɢɥɶ-

ɧɢɤɢ ɿ ɦɨɪɨɡɢɥɶɧɢɤɢ ɮɿɪɦɢ «ГОrШ AЩЩХТКЧМОЬ» (ɉȺɊ) Д195Ж, ɧɚ ɪɢɧɨɤ ɉɿɜɞɟɧɧɨ-

ɋɯɿɞɧɨʀ Ⱥɡɿʀ – «ВЮвКШ HОЧРвКЧР EХОМЭrТМ AЩЩХТКЧО CШ., LЭН» Д197Ж, «HКЧgzhou 

East Electric Appliane Co., Ltd» [149], «Linko Gas Refrigerator Manufacturing Co.» 

[161], «DКНШЧРЧКЧ EХОМЭric Appliance C» Д144Ж (Ʉɢɬɚɣ) ɿ «SКЧвШ» (əɩɨɧɿɹ) Д95Ж. 

Ɉɫɧɨɜɧɟ ɜɢɪɨɛɧɢɰɬɜɨ – ɦɿɧɿ-ɦɨɞɟɥɿ ɞɥɹ ɝɨɬɟɥɶɧɨɝɨ ɛɿɡɧɟɫɭ Д162Ж. 

ȼ ɋɊɋɊ ɩɪɨɜɿɞɧɢɦ ɪɨɡɪɨɛɧɢɤɨɦ ɿ ɜɢɪɨɛɧɢɤɨɦ ɩɨɛɭɬɨɜɨʀ ɚɛɫɨɪɛɰɿɣɧɨʀ 

ɯɨɥɨɞɢɥɶɧɨʀ ɬɟɯɧɿɤɢ ɛɭɜ ȼɚɫɢɥɶɤɿɜɫɶɤɢɣ ɡɚɜɨɞ ɯɨɥɨɞɢɥɶɧɢɤɿɜ (ȼɁɏ) ɜ Ʉɢʀɜɫɶ-

ɤɿɣ ɨɛɥɚɫɬɿ Д1, 76, 95Ж. ȼɢɪɨɛɧɢɰɬɜɨɦ ɩɨɛɭɬɨɜɨʀ ɚɛɫɨɪɛɰɿɣɧɨʀ ɯɨɥɨɞɢɥɶɧɨʀ ɬɟɯ-

ɧɿɤɢ ɡɚɣɦɚɥɢɫɹ ɧɚ ɡɚɜɨɞɚɯ ɜ Ɇɨɫɤɜɿ (ɦɨɞɟɥɶ ɯɨɥɨɞɢɥɶɧɢɤɚ ɡ ɇɌɈ «ɂɧɟɣ»), ɋɚ-

ɧɤɬ-ɉɟɬɟɪɛɭɪɝ (ɦɨɞɟɥɶ ɨɞɧɨɤɚɦɟɪɧɨɝɨ ɯɨɥɨɞɢɥɶɧɢɤɚ «Ʌɚɞɨɝɚ») ɿ ɜ ȼɟɥɢɤɢɯ 

Ʌɭɤɚɯ (ɦɨɞɟɥɶ ɦɿɧɿɯɨɥɨɞɢɥɶɧɢɤɚ «Ɇɨɪɨɡɤɨ») Д76, 95Ж. 

ɇɟɡɜɚɠɚɸɱɢ ɧɚ ɧɚɹɜɧɢɣ ɩɨɩɢɬ, ɨɫɨɛɥɢɜɨ ɫɟɪɟɞ ɠɢɬɟɥɿɜ ɫɿɥɶɫɶɤɨʀ ɦɿɫɰɟ-

ɜɨɫɬɿ, ɞɟ є ɩɪɨɛɥɟɦɢ ɡ ɩɨɞɚɱɟɸ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɬɚ ʀʀ ɹɤɿɫɬɸ, ɜ ɞɚɧɢɣ ɱɚɫ ɜɿɬɱɢɡ-
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ɧɹɧɢɣ ɜɢɪɨɛɧɢɤ ɡɝɨɪɧɭɜ ɜɢɪɨɛɧɢɰɬɜɨ ɩɨɛɭɬɨɜɨʀ ɚɛɫɨɪɛɰɿɣɧɨʀ ɯɨɥɨɞɢɥɶɧɨʀ ɬɟɯ-

ɧɿɤɢ. 

Ɉɫɨɛɥɢɜɭ ɭɜɚɝɭ ɛɿɥɶɲɿɫɬɶ ɜɢɪɨɛɧɢɤɿɜ Ⱥɏɉ ɫɟɪɟɞɧɶɨɝɨ (ɜɿɞ 80 ɞɦ3 ɞɨ 250 

ɞɦ3) ɿ ɜɟɥɢɤɨɝɨ ɨɛɫɹɝɭ (ɞɨ 500 ɞɦ3) ɡɜɟɪɬɚɸɬɶ ɧɚ ɟɧɟɪɝɟɬɢɱɧɭ ɟɮɟɤɬɢɜɧɿɫɬɶ Д94, 

95Ж, ɬɨɦɭ ɳɨ ɰɟɣ ɱɢɧɧɢɤ ɫɩɪɚɜɥɹє ɜɢɡɧɚɱɚɥɶɧɢɣ ɜɩɥɢɜ ɧɚ ɜɢɛɿɪ ɬɿєʀ ɱɢ ɿɧɲɨʀ 

ɦɨɞɟɥɿ ɩɨɛɭɬɨɜɨɝɨ ɯɨɥɨɞɢɥɶɧɨɝɨ ɩɪɢɥɚɞɭ ɜ ɫɭɱɚɫɧɨɦɭ ɫɜɿɬɿ Д192, 170,174, 175Ж. 

 

1.2. Ⱥɧɚɥɿɡ ɫɭɱɚɫɧɨɝɨ ɫɬɚɧɭ ɟɧɟɪɝɨɨɳɚɞɧɢɯ ɪɨɡɪɨɛɨɤ Ⱥɏɉ 

 

ȼɿɞɨɦɿ ɧɚɩɪɹɦɤɢ ɟɧɟɪɝɨɨɳɚɞɧɢɯ ɪɨɡɪɨɛɨɤ ɭɡɚɝɚɥɶɧɟɧɿ ɧɚɫɬɭɩɧɢɦ ɱɢɧɨɦ. 

ɐɟ Д91, 94, 95Ж: ɩɿɞɜɢɲɟɧɧɹ ɟɧɟɪɝɟɬɢɱɧɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ ɬɟɪɦɨɞɢɧɚɦɿɱɧɢɯ ɰɢɤɥɿɜ 

ȺɏȺ ɿ ɡɧɢɠɟɧɧɹ ɧɟɡɜɨɪɨɬɧɨɫɬɿ ɬɟɩɥɨɜɢɯ ɩɪɨɰɟɫɿɜ ɲɥɹɯɨɦ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɟɥɟ-

ɦɟɧɬɿɜ ɤɨɧɫɬɪɭɤɰɿʀ; ɟɮɟɤɬɢɜɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɢɪɨɛɥɟɧɨɝɨ ɲɬɭɱɧɨɝɨ ɯɨɥɨɞɭ; 

ɟɧɟɪɝɨɨɳɚɞɧɟ ɤɟɪɭɜɚɧɧɹ ɪɟɠɢɦɚɦɢ ɪɨɛɨɬɢ Ⱥɏɉ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɿ ɜ ɲɢɪɨɤɨɦɭ 

ɞɿɚɩɚɡɨɧɿ ɬɟɦɩɟɪɚɬɭɪ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ Д39Ж. 

əɤ ɜɠɟ ɡɚɡɧɚɱɚɥɨɫɹ Д39, 106Ж, ɩɟɪɲɿ ɞɜɚ ɧɚɩɪɹɦɤɢ ɟɧɟɪɝɨɨɳɚɞɠɟɧɧɹ ɩɨɜ'-

ɹɡɚɧɿ ɡ ɛɿɥɶɲɢɦɢ ɱɢ ɦɟɧɲɢɦɢ ɤɨɧɫɬɪɭɤɬɢɜɧɢɦɢ ɡɦɿɧɚɦɢ, ɚ ɨɫɬɚɧɧɿɣ ɧɚɩɪɹɦɨɤ 

ɩɟɪɟɞɛɚɱɚє ɦɿɧɿɦɭɦ ɧɨɜɚɰɿɣ ɜ ɚɝɪɟɝɚɬɿ. 

Ɋɨɡɝɥɹɧɟɦɨ ɞɚɥɿ ɧɚɩɪɹɦɤɢ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɟɧɟɪɝɟɬɢɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

Ⱥɏɉ, ɩɨɜ'ɹɡɚɧɿ ɡ ɩɪɨɰɟɫɚɦɢ ɜ ȺɏȺ. ɐɟ ɩɟɪɲɢɣ ɿ ɬɪɟɬɿɣ ɧɚɩɪɹɦɤɢ. 

ɇɚɩɪɹɦɨɤ, ɪɨɡɪɨɛɨɤ ɩɨɜ'ɹɡɚɧɢɣ ɡ ɜɢɪɨɛɧɢɰɬɜɨɦ ɿ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɜɢɪɨɛ-

ɥɟɧɨɝɨ ɯɨɥɨɞɭ, ɛɿɥɶɲɟ ɩɪɹɦɭє ɧɚ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɟɥɟɦɟɧɬɿɜ ɤɨɧɫɬɪɭɤɰɿʀ ɯɨɥɨɞɢ-

ɥɶɧɨʀ ɲɚɮɢ Д94Ж. 

 

1.2.1. ɍɞɨɫɤɨɧɚɥɟɧɧɹ ɬɟɪɦɨɞɢɧɚɦɿɱɧɢɯ ɰɢɤɥɿɜ ɿ ɡɧɢɠɟɧɧɹ ɧɟɡɜɨɪɨɬɧɨɫɬɿ 

ɲɥɹɯɨɦ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɟɥɟɦɟɧɬɿɜ ȺɏȺ. 

 

Ⱦɨ ɧɚɣɛɿɥɶɲ ɡɧɚɱɧɢɯ ɩɪɨɩɨɡɢɰɿɣ ɦɨɠɧɚ ɜɿɞɧɟɫɬɢ ɧɚɫɬɭɩɧɿ: 
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ɚ) ɨɩɬɢɦɚɥɶɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɟɩɥɨɬɢ ɪɟɤɬɢɮɿɤɚɰɿʀ ɿ ɞɟɮɥɟɝɦɚɰɿʀ ɞɥɹ ɨɪɝɚ-

ɧɿɡɚɰɿʀ ɩɨɬɨɤɿɜ ɜ ɝɟɧɟɪɚɬɨɪɧɨɦɭ ɜɭɡɥɿ ȺɏȺ Д2, 4, 11, 14, 31, 37, 47, 56-58, 113, 

131, 132, 134, 140, 152, 164, 167, 181-183, 200-202]; 

ɛ) ɦɿɧɿɦɿɡɚɰɿɸ ɬɟɩɥɨɩɪɢɬɨɤɿɜ ɭ ɜɢɩɚɪɧɢɤ ȺɏȺ ɡɚ ɪɚɯɭɧɨɤ ɞɨɞɚɬɤɨɜɨɝɨ 

ɩɟɪɟɨɯɨɥɨɞɠɟɧɧɹ ɩɨɬɨɤɭ ɿɧɟɪɬɧɨɝɨ ɝɚɡɭ ɩɿɫɥɹ ɚɛɫɨɪɛɟɪɚ Д94, 156, 165Ж, ɜ ɬɨɦɭ 

ɱɢɫɥɿ ɿ ɡɚ ɞɨɩɨɦɨɝɨɸ ɞɨɞɚɬɤɨɜɢɯ ɜɢɩɚɪɧɨ-ɤɨɧɞɟɧɫɚɰɿɣɧɢɯ ɬɟɩɥɨɩɟɪɟɞɚɸɱɢɯ 

ɩɪɢɫɬɪɨʀɜ (ɬɟɩɥɨɜɢɯ ɬɪɭɛ ɿ ɞɜɨɮɚɡɧɢɯ ɬɟɪɦɨɫɢɮɨɧɿɜ Д3, 18, 19, 67, 78, 94, 114, 

180]; 

ɜ) ɜɢɫɨɤɢɣ ɫɬɭɩɿɧɶ ɨɱɢɳɟɧɧɹ ɿɧɟɪɬɧɨɝɨ ɝɚɡɭ ɩɿɫɥɹ ɚɛɫɨɪɛɟɪɚ Д94, 156, 

157]; 

ɝ) ɡɧɢɠɟɧɧɹ ɬɟɩɥɨɜɢɯ ɜɬɪɚɬ ɜ ɧɚɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ ɡ ɟɥɟɦɟɧɬɿɜ ɝɟɧɟɪɚ-

ɬɨɪɧɨɝɨ ɜɭɡɥɚ Д62, 88, 127Ж. 

ɇɚɣɛɿɥɶɲ ɡɧɚɱɧɿ ɞɨɫɹɝɧɟɧɧɹ ɜ ɪɨɡɪɨɛɤɚɯ ɧɨɜɢɯ ɟɧɟɪɝɨɨɳɚɞɧɢɯ ɦɨɞɟɥɟɣ 

Ⱥɏɉ ɧɚɥɟɠɚɬɶ ɩɪɨɮɟɫɨɪɭ Ƚ. ɒɬɿɪɥɿɧɭ (H. SЭТОrХТЧ), ɡɚɫɧɨɜɧɢɤɭ ɮɿɪɦɢ «SТЛТr» 

(ɒɜɟɣɰɚɪɿɹ), ɹɤɢɣ ɳɟ ɜ 60-ɯ ɪɨɤɚɯ ɦɢɧɭɥɨɝɨ ɫɬɨɥɿɬɬɹ ɜɤɥɸɱɢɜ ɜ ɫɯɟɦɭ ȺɏȺ 

ɬɪɶɨɯɩɨɬɨɱɧɢɣ ɬɟɩɥɨɨɛɦɿɧɧɢɤ ɪɨɡɱɢɧɿɜ ɿ ɡ ɬɟɩɥɨɜɢɦ ɤɨɟɮɿɰɿєɧɬɨɦ 0,50 ɩɪɚɤɬɢ-

ɱɧɨ ɞɨɫɹɝɧɭɜ ɟɧɟɪɝɟɬɢɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɤɨɦɩɪɟɫɿɣɧɢɯ ɚɧɚɥɨɝɿɜ Д7, 181-183]. 

Ⱦɨ ɬɟɩɟɪɿɲɧɶɨɝɨ ɱɚɫɭ ɰɿ ɩɪɨɩɨɡɢɰɿʀ ɩɪɨɮɟɫɨɪɚ Ƚ. ɒɬɿɪɥɿɧɚ ɧɟ ɜɬɪɚɬɢɥɢ 

ɫɜɨєʀ ɚɤɬɭɚɥɶɧɨɫɬɿ ɿ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɜ ɫɟɪɿɣɧɢɯ ɦɨɞɟɥɹɯ ɮɿɪɦɢ «SТЛТr» («S-225», 

«S-230», «S-270ȼ», «S-280» ɡ ȺɏȺ ɬɢɩɭ «EКЬв CШШХ SEC42») Д135, 178Ж. 

ɍ 70-ɯ ɪɨɤɚɯ ɦɢɧɭɥɨɝɨ ɫɬɨɥɿɬɬɹ ɿɞɟʀ ɩɪɨɮɟɫɨɪɚ Ƚ. ɒɬɿɪɥɿɧɚ ɜɢɤɨɪɢɫɬɨɜɭ-

ɜɚɥɢɫɹ ɜ ɥɿɰɟɧɡɿɣɧɢɯ ɦɨɞɟɥɹɯ ȼɁɏ («Ʉɪɢɫɬɚɥ-9», «Ʉɪɢɫɬɚɥ-9Ɇ», «Ʉɪɢɫɬɚɥ-11») 

[7, 76]. 

ɇɚɠɚɥɶ ɟɧɟɪɝɨɨɳɚɞɧɿ ɦɨɞɟɥɿ ɮɿɪɦɢ «SТЛТr» ɦɚɸɬɶ ɿɫɬɨɬɧɢɣ ɧɟɞɨɥɿɤ – 

ɫɤɥɚɞɧɿɫɬɶ ɤɨɧɫɬɪɭɤɰɿʀ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɭɡɥɚ ɿ, ɜɿɞɩɨɜɿɞɧɨ, ɜɢɫɨɤɭ ɜɚɪɬɿɫɬɶ ɜɢɝɨ-

ɬɨɜɥɟɧɧɹ. 

ȼ ɞɚɧɢɣ ɱɚɫ ɜɢɪɨɛɧɢɰɬɜɨ Ⱥɏɉ ɩɟɪɟɣɲɥɨ ɞɨ ɤɨɧɫɬɪɭɤɰɿʀ ɝɟɧɟɪɚɬɨɪɧɢɯ 

ɜɭɡɥɿɜ ɡ U-ɩɨɞɿɛɧɢɦ ɛɚɪɛɨɬɚɠɧɢɦ ɪɟɤɬɢɮɿɤɚɬɨɪɨɦ (ɪɢɫ. 1.3) Д159, 166, 172Ж. 
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Ɋɢɫ.1.3. ɋɯɟɦɚ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɭɡɥɚ ȺɏȺ ɡ U-ɩɨɞɿɛɧɢɦ ɛɚɪɛɨɬɚɠɧɢɦ ɪɟɤ-
ɬɢɮɿɤɚɬɨɪɨɦ: 1 – ɞɠɟɪɟɥɨ ɬɟɩɥɚ; 2 – ɝɟɧɟɪɚɬɨɪ-ɬɟɪɦɨɫɢɮɨɧ; 3 – ɤɚɧɚɥ ɫɥɚɛɤɨɝɨ 
ȼȺɊ; 4 – ɩɨɩɟɪɟɞɧɹ ɞɿɥɹɧɤɚ ɞɟɮɥɟɝɦɚɬɨɪɚ; 5 – ɞɟɮɥɟɝɦɚɬɨɪ; 6 – ɬɟɩɥɨɿɡɨɥɹɰɿɣ-
ɧɢɣ ɤɨɠɭɯ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɭɡɥɚ; 7 – U-ɩɨɞɿɛɧɢɣ ɛɚɪɛɨɬɚɠɧɢɣ ɪɟɤɬɢɮɿɤɚɬɨɪ; 8 – 
ɤɚɧɚɥ ɦɿɰɧɨɝɨ ȼȺɊ; 9 – ɪɟɝɟɧɟɪɚɬɢɜɧɢɣ ɬɟɩɥɨɨɛɦɿɧɧɢɤ ɪɨɡɱɢɧɿɜ (ɊɌɊ) 
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Ɍɚɤɚ ɤɨɧɫɬɪɭɤɰɿɹ ɡɧɚɣɲɥɚ ɲɢɪɨɤɟ ɡɚɫɬɨɫɭɜɚɧɧɹ ɜ ɦɨɞɟɥɹɯ ɩɨɛɭɬɨɜɢɯ ɚɛ-
ɫɨɪɛɰɿɣɧɢɯ ɯɨɥɨɞɢɥɶɧɢɤɿɜ ɤɪɚʀɧ ɋɇȾ ɡ ɤɨɪɢɫɧɢɦ ɨɛ'єɦɨɦ ɜɿɞ 120 ɞɨ 160 ɞɦ3 

(ȼɁɏ – «Ʉɪɢɫɬɚɥ-408» Ⱥɒ-150 ɿ «Ʉɢʀɜ-410» Ⱥɒ-160, Ɇɨɫɤɨɜɫɶɤɢɣ ɡɚɜɨɞ ɯɨɥɨ-
ɞɢɥɶɧɢɤɿɜ – «ɂɧɟɣ» Ⱥɒ-120 [37]). 

Ⱦɥɹ ɡɧɢɠɟɧɧɹ ɬɟɩɥɨɜɢɯ ɜɬɪɚɬ ɜ ɝɟɧɟɪɚɬɨɪɧɨɦɭ ɜɭɡɥɿ ɩɪɨɩɨɧɭɸɬɶɫɹ ɧɚ-
ɫɬɭɩɧɿ ɡɚɫɨɛɢ: 

ɚ) ɡɧɢɠɟɧɧɹ ɪɿɜɧɹ ɪɨɛɨɱɢɯ ɬɟɦɩɟɪɚɬɭɪ ɝɟɧɟɪɚɬɨɪɚ ɡɚ ɪɚɯɭɧɨɤ ɡɦɟɧɲɟɧɧɹ 
ɜɢɫɨɬɢ ɣɨɝɨ ɩɿɞɣɨɦɧɨʀ ɱɚɫɬɢɧɢ ɜ ɤɨɧɫɬɪɭɤɰɿɹɯ ɡ ɝɨɪɢɡɨɧɬɚɥɶɧɢɦ ɚɛɫɨɪɛɟɪɨɦ Д8, 
94]; 

ɛ) ɩɿɞɜɢɳɟɧɧɹ ɬɟɪɦɿɱɧɨɝɨ ɨɩɨɪɭ ɬɟɩɥɨɿɡɨɥɹɰɿɣɧɨɝɨ ɤɨɠɭɯɚ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɜɭɡɥɚ ɲɥɹɯɨɦ ɭɫɬɚɧɨɜɤɢ ɜɚɤɭɭɦɧɨʀ ɬɟɩɥɨɜɨʀ ɿɡɨɥɹɰɿʀ Д125Ж ɚɛɨ ɡɚɫɢɩɚɧɧɹ ɤɭɥɶɨɤ 
ɿɡ ɫɩɿɧɟɧɨʀ ɤɟɪɚɦɿɤɢ Д94Ж. 

Є ɿ ɪɹɞ ɨɪɢɝɿɧɚɥɶɧɢɯ ɬɟɯɧɿɱɧɢɯ ɪɿɲɟɧɶ ɝɟɧɟɪɚɬɨɪɿɜ-ɬɟɪɦɨɫɢɮɨɧɿɜ ɡ ɪɨɡ-
ɞɿɥɶɧɢɦɢ ɜɢɩɚɪɧɢɤɚɦɢ (ɜ ɬɟɪɦɨɫɢɮɨɧɿ ɬɚ ɤɢɩ'ɹɬɢɥɶɧɢɤɭ), ɜ ɹɤɢɯ ɤɨɦɩɚɤɬɧɿɫɬɶ 
ɞɨɫɹɝɚєɬɶɫɹ ɡɚ ɪɚɯɭɧɨɤ ɜɜɟɞɟɧɧɹ ɞɠɟɪɟɥɚ ɬɟɩɥɚ ɭ ɜɧɭɬɪɿɲɧɸ ɩɨɪɨɠɧɢɧɭ ɝɟɧɟ-
ɪɚɬɨɪɧɨɝɨ ɜɭɡɥɚ Д5, 6Ж. 

Ƚɟɧɟɪɚɬɨɪɢ ɡ ɪɨɡɞɿɥɶɧɢɦɢ ɜɢɩɚɪɧɢɤɚɦɢ ɡɧɚɯɨɞɹɬɶ ɡɚɫɬɨɫɭɜɚɧɧɹ ɜ ɦɨɞɟ-
ɥɹɯ ɡ ɩɿɞɜɢɳɟɧɨɸ ɯɨɥɨɞɨɩɪɨɞɭɤɬɢɜɧɿɫɬɸ ɜɢɩɚɪɧɢɤɚ ɜ ɦɨɪɨɡɢɥɶɧɢɯ ɤɚɦɟɪɚɯ ɿ 
ɯɨɥɨɞɢɥɶɧɢɤɚɯ ɡ ɜɟɥɢɤɢɦ ɤɨɪɢɫɧɢɦ ɨɛ'єɦɨɦ. 

Ɍɢɩɨɜɿ ɝɟɧɟɪɚɬɨɪɢ-ɬɟɪɦɨɫɢɮɨɧɢ ɧɟ ɞɨɡɜɨɥɹɸɬɶ ɨɬɪɢɦɚɬɢ ɜɢɫɨɤɭ ɯɨɥɨɞɨ-
ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ, ɚ ɩɪɨɫɬɟ ɬɢɪɚɠɭɜɚɧɧɹ ɱɢɫɥɚ ɬɟɪɦɨɫɢɮɨɧɿɜ Д62Ж ɭɫɤɥɚɞɧɸє 
ɤɨɧɫɬɪɭɤɰɿɸ ɿ ɧɚɞɿɣɧɿɫɬɶ ȺɏȺ. 

ɍ ɡɜ'ɹɡɤɭ ɡ ɰɢɦ ɩɪɟɞɫɬɚɜɥɹɸɬɶɫɹ ɩɟɪɫɩɟɤɬɢɜɧɢɦɢ ɤɨɧɫɬɪɭɤɰɿʀ ɝɟɧɟɪɚɬɨɪɿɜ 
ȺɏȺ ɡ ɪɨɡɞɿɥɶɧɢɦɢ ɜɢɩɚɪɧɢɤɚɦɢ ɡ ɜɧɭɬɪɿɲɧɿɦ ɪɨɡɬɚɲɭɜɚɧɧɹɦ ɬɟɪɦɨɫɢɮɨɧɿɜ – 

ɞɜɨɯ ɚɛɨ ɱɨɬɢɪɶɨɯ (ɪɢɫ. 1.4 ɿ ɪɢɫ. 1.5) [94]. 

ɍ ɰɢɯ ɤɨɧɫɬɪɭɤɰɿɹɯ ɪɟɠɢɦ ɪɨɛɨɬɢ ɬɟɪɦɨɫɢɮɨɧɚ ɩɪɚɤɬɢɱɧɨ ɚɞɿɚɛɚɬɧɢɣ, ɚ 
ɡɨɜɧɿɲɧɹ ɩɨɜɟɪɯɧɹ – ɰɢɥɿɧɞɪɢɱɧɚ, ɳɨ ɦɿɧɿɦɿɡɭє ɩɥɨɳɭ ɬɟɩɥɨɨɛɦɿɧɭ.  
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Ɋɢɫ.1.4. Ʉɨɧɫɬɪɭɤɰɿɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɭɡɥɚ ȺɏȺ ɡ ɜɧɭɬɪɿɲɧɿɦ ɪɨɡɬɚɲɭɜɚɧɧɹɦ 
ɞɠɟɪɟɥɚ ɬɟɩɥɚ: ɚ) ɡɚɝɚɥɶɧɢɣ ɜɢɝɥɹɞ; ɛ) ɪɨɡɪɿɡ Ⱥ-Ⱥ ɡ ɨɞɧɢɦ ɝɟɧɟɪɚɬɨɪɨɦ; ɛ) ɪɨɡ-
ɪɿɡ Ⱥ-Ⱥ ɡ ɱɨɬɢɪɦɚ ɝɟɧɟɪɚɬɨɪɚɦɢ; 1 – ɤɨɪɩɭɫ ɝɟɧɟɪɚɬɨɪɚ; 2 – ɜɧɭɬɪɿɲɧɹ ɩɨɪɨɠ-
ɧɢɧɚ; 3 – ɤɪɢɲɤɚ ɜɧɭɬɪɿɲɧɶɨʀ ɩɨɪɨɠɧɢɧɢ; 4 – ɊɌɊ; 5(6) – ɩɨɪɨɠɧɢɧɚ ɦɿɰɧɨɝɨ 
(ɫɥɚɛɤɨɝɨ) ȼȺɊ; 7 – ɩɨɪɨɠɧɢɧɚ ɞɠɟɪɟɥɚ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ; 8 – ɝɟɧɟɪɚ-
ɬɨɪ; 9 – ɞɠɟɪɟɥɨ ɬɟɩɥɚ; 10 – ɜɢɩɚɪɧɢɣ-ɤɨɧɞɟɧɫɚɰɿɣɧɢɣ ɬɟɩɥɨɩɟɪɟɞɚɸɱɢɣ ɩɪɢ-
ɫɬɪɿɣ; 11 – ɬɟɩɥɨɧɨɫɿɣ ɬɟɩɥɨɩɟɪɟɞɚɸɱɨɝɨ ɩɪɢɫɬɪɨɸ; 12 – ɬɟɩɥɨɿɡɨɥɹɰɿɹ 

 



29 
 

 

Ɋɢɫ.1.5. Ʉɨɧɫɬɪɭɤɰɿɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɭɡɥɚ ȺɏȺ ɡ ɜɧɭɬɪɿɲɧɿɦ ɪɨɡɬɚɲɭɜɚɧɧɹɦ 
ɞɠɟɪɟɥɚ ɬɟɩɥɚ ɿ ɤɚɧɚɥɭ ɦɿɰɧɨɝɨ ȼȺɊ: ɚ) ɡɚɝɚɥɶɧɢɣ ɜɢɝɥɹɞ; ɛ) ɪɨɡɪɿɡ Ⱥ-Ⱥ: 1 – ɤɨ-
ɪɩɭɫ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɭɡɥɚ; 2 – ɊɌɊ; 3 – ɜɧɭɬɪɿɲɧɹ ɩɨɪɨɠɧɢɧɚ; 4 – ɤɚɧɚɥ ɦɿɰɧɨɝɨ 
ȼȺɊ; 5 – ɝɟɧɟɪɚɬɨɪ; 6 – ɞɠɟɪɟɥɨ ɬɟɩɥɚ; 7 – ɡɚɝɥɭɲɤɚ ɜɧɭɬɪɿɲɧɶɨʀ ɩɨɪɨɠɧɢɧɢ. 
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Ɋɢɫ.1.6. Ʉɨɧɫɬɪɭɤɰɿɹ ɬɢɩɨɜɨɝɨ ɨɞɧɨɬɪɭɛɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɚɛɫɨɪɛɰɿɣɧɢɯ ɦɿɧɿ-

ɯɨɥɨɞɢɥɶɧɢɤɿɜ ɞɥɹ ɦɨɞɟɥɿ ȼɁɏ "Ʉɢʀɜ" ȺɅ-35 [7]. 
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Ɍɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɞɨ ɬɟɪɦɨɫɢɮɨɧɭ ɜ ɰɢɯ ɦɨɞɟɥɹɯ ɡɞɿɣɫɧɸєɬɶɫɹ ɱɟɪɟɡ 

ɤɢɩɥɹɱɢɣ ɲɚɪ ɫɥɚɛɤɨɝɨ ȼȺɊ, ɳɨ ɜɢɦɚɝɚє ɡɧɚɱɧɢɯ ɬɟɦɩɟɪɚɬɭɪɧɢɯ ɧɚɩɨɪɿɜ ɧɚ 

ɝɪɿɸɱɿɣ ɫɬɨɪɨɧɿ ɬɪɭɛɢ. 

ɍ ɩɟɪɟɜɚɠɧɿɣ ɠɟ ɛɿɥɶɲɨɫɬɿ ɫɭɱɚɫɧɢɯ ɤɨɧɫɬɪɭɤɰɿɣ ɚɛɫɨɪɛɰɿɣɧɢɯ ɦɿɧɿ-
ɯɨɥɨɞɢɥɶɧɢɤɿɜ Д89, 138, 142-145, 147-150, 161, 162, 168, 169, 177-178, 189,195, 

197Ж ɡɚɫɬɨɫɨɜɭɸɬɶ ɦɚɤɫɢɦɚɥɶɧɨ ɫɩɪɨɳɟɧɭ ɤɨɧɫɬɪɭɤɰɿɸ ɝɟɧɟɪɚɬɨɪɚ ɡ ɜɧɭɬɪɿɲ-
ɧɿɦ ɤɨɚɤɫɿɚɥɶɧɢɦ ɪɨɡɬɚɲɭɜɚɧɧɹɦ ɬɟɪɦɨɫɢɮɨɧɚ, ɳɨ ɩɟɪɟɤɚɱɭє ȼȺɊ (ɧɚ ɪɢɫ.1.6 

ɩɪɢɜɟɞɟɧɚ ɤɨɧɫɬɪɭɤɰɿɹ ɝɟɧɟɪɚɬɨɪɚ ɚɛɫɨɪɛɰɿɣɧɨɝɨ ɦɿɧɿ-ɯɨɥɨɞɢɥɶɧɢɤɚ ɬɢɩɭ «Ʉɢ-
ʀɜ» ȺɅ-35 [7, 71, 94, 95, 139]). 

Ƚɥɢɛɨɤɟ ɨɱɢɳɟɧɧɹ ɿɧɟɪɬɧɨɝɨ ɝɚɡɭ ɩɪɨɩɨɧɭɸɬɶ ɩɪɨɜɨɞɢɬɢ ɡɚ ɪɚɯɭɧɨɤ ɿɧ-

ɬɟɧɫɢɮɿɤɚɰɿʀ ɜɧɭɬɪɿɲɧɿɯ ɩɪɨɰɟɫɿɜ ɬɟɩɥɨɦɚɫɨɨɛɦɿɧɭ ɡɚ ɪɚɯɭɧɨɤ ɬɭɪɛɭɥɿɡɚɰɿʀ ɩɥɿ-

ɜɤɢ ɩɨɬɨɤɭ ɫɥɚɛɤɨɝɨ ȼȺɊ, ɳɨ ɫɬɿɤɚє Д94Ж. Ⱦɥɹ ɰɶɨɝɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɬɪɭɛɢ ɡ 

ɤɚɩɿɥɹɪɧɨɸ ɪɚɞɿɚɥɶɧɨɸ ɧɚɫɿɱɤɨɸ, ɹɤɿ ɞɨɞɚɬɤɨɜɨ ɪɨɡɩɨɞɿɥɹɸɬɶ ɪɿɞɢɧɭ ɩɨ ɜɫɿɣ 

ɩɥɨɳɿ ɜɧɭɬɪɿɲɧɶɨʀ ɩɨɜɟɪɯɧɿ ɬɪɭɛɢ. 

ɋɢɫɬɟɦɧɢɣ ɩɿɞɯɿɞ ɞɨ ɨɱɢɳɟɧɧɹ ɿɧɟɪɬɧɨɝɨ ɝɚɡɭ ɩɨɜ'ɹɡɚɧɢɣ ɡ ɨɩɬɢɦɿɡɚɰɿєɸ 

ɬɟɩɥɨɜɢɯ ɿ ɝɿɞɪɚɜɥɿɱɧɢɯ ɪɟɠɢɦɿɜ ɪɨɛɨɬɢ ɩɚɪɨɝɚɡɨɜɨɝɨ ɤɨɧɬɭɪɭ (ɉȽɄ) ȺɏȺ, 

ɹɤɢɣ ɜɢɤɨɧɭɜɚɜɫɹ ɧɚ ɨɫɧɨɜɿ ɫɩɿɥɶɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɜɢɩɚɪɧɢɤɚ ɿ ɚɛɫɨɪɛɟɪɚ Д24, 

33, 36, 56, 114, 130, 141, 180]. 

Ⱦɥɹ ɿɧɬɟɧɫɢɮɿɤɚɰɿʀ ɪɟɠɢɦɭ ɪɭɯɭ ɩɚɪɨɝɚɡɨɜɨʀ ɫɭɦɿɲɿ ɜ ɉȽɄ ɡɚɩɪɨɩɨɧɨɜɚɧɨ 

ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɝɚɡɨɜɢɣ ɟɠɟɤɬɨɪ Д187Ж. ɉɟɪɟɞɛɚɱɚєɬɶɫɹ ɣɨɝɨ ɜɫɬɚɧɨɜɢɬɢ ɧɚ 

ɜɯɨɞɿ ɜ ɞɟɮɥɟɝɦɚɬɨɪ, ɚ ɜɫɦɨɤɬɭɜɚɥɶɧɭ ɣɨɝɨ ɦɚɝɿɫɬɪɚɥɶ ɡɜ'ɹɡɚɬɢ ɡ ɩɚɪɨɜɢɦ ɨɛ'є-

ɦɨɦ ɜɢɩɚɪɧɢɤɚ. ȼɢɧɢɤɚɸɬɶ ɫɭɦɧɿɜɢ ɜ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɬɚɤɨʀ ɫɯɟɦɢ, ɜ ɩɟɪɲɭ ɱɟɪ-

ɝɭ ɱɟɪɟɡ ɩɨɩɚɞɚɧɧɹ ɿɧɟɪɬɧɨɝɨ ɝɚɡɭ ɜ ɞɟɮɥɟɝɦɚɬɨɪ ɿ ɤɨɧɞɟɧɫɚɬɨɪ. ȼ ɰɶɨɦɭ ɜɢɩɚɞ-

ɤɭ ɜɢɧɢɤɧɭɬɶ ɜɿɞɨɦɿ ɩɪɨɛɥɟɦɢ ɡ ɮɚɡɨɜɢɦɢ ɩɟɪɟɯɨɞɚɦɢ, ɨɛɭɦɨɜɥɟɧɿ ɧɚɹɜɧɿɫɬɸ ɜ 

ɩɚɪɿ ɧɟɤɨɧɞɟɧɫɭɸɱɨɝɨ ɝɚɡɭ Д17, 23, 29, 30, 45, 61, 85, 87Ж. 

ȼ ɨɫɬɚɧɧɿ ɪɨɤɢ ɡ'ɹɜɢɜɫɹ ɪɹɞ ɬɟɨɪɟɬɢɱɧɢɯ ɪɨɛɿɬ ɡɚɪɭɛɿɠɧɢɯ ɜɱɟɧɢɯ ɩɨ ɡɚ-

ɦɿɧɿ ɬɪɚɞɢɰɿɣɧɨɝɨ ɪɨɛɨɱɨɝɨ ɬɿɥɚ ȼȺɊ ɧɚ ɧɨɜɿ ɩɚɪɢ «ɯɨɥɨɞɢɥɶɧɢɣ ɚɝɟɧɬ-

ɚɛɫɨɪɛɟɧɬ» Д134, 173, 194, 196, 198, 199Ж, ɜ ɬɨɦɭ ɱɢɫɥɿ ɿ ɧɚ ɨɫɧɨɜɿ ɧɚɧɨɮɥɸɿɞɿɜ 

Д136Ж. Ɉɫɧɨɜɧɨɸ ɦɟɬɨɸ ɬɚɤɢɯ ɪɨɛɿɬ є ɡɧɢɠɟɧɧɹ ɱɚɫɬɤɢ ɩɚɪɢ ɚɛɫɨɪɛɟɧɬɭ ɜ ɩɚɪɿ 
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ɯɨɥɨɞɢɥɶɧɨɝɨ ɚɝɟɧɬɭ, ɳɨ, ɡɚ ɨɰɿɧɤɚɦɢ ɚɜɬɨɪɿɜ, ɩɪɢɡɜɟɞɟ ɞɨ ɡɧɢɠɟɧɧɹ ɜɢɬɪɚɬ 

ɬɟɩɥɚ ɜ ɝɟɧɟɪɚɬɨɪɿ. 

 

1.2.2.  ɋɩɨɫɨɛɢ ɟɧɟɪɝɨɳɚɞɧɨɝɨ ɤɟɪɭɜɚɧɧɹ Ⱥɏɉ 

 

Ɂɚɜɞɚɧɧɹɦ ɟɧɟɪɝɨɳɚɞɧɨɝɨ ɤɟɪɭɜɚɧɧɹ Ⱥɏɉ є ɩɿɞɜɢɳɟɧɧɹ ɟɧɟɪɝɟɬɢɱɧɨʀ 

ɟɮɟɤɬɢɜɧɨɫɬɿ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɿɞɬɪɢɦɤɢ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɠɢɦɭ ɪɨɛɨɬɢ Д70, 94, 

106Ж. Ⱦɥɹ Ⱥɏɉ ɤɪɢɬɟɪɿєɦ ɨɩɬɢɦɚɥɶɧɨɫɬɿ є ɩɿɞɬɪɢɦɤɚ ɧɟɨɛɯɿɞɧɢɯ ɬɟɦɩɟɪɚɬɭɪ-

ɧɢɯ ɪɟɠɢɦɿɜ ɜ ɨɯɨɥɨɞɠɭɜɚɧɢɯ ɤɚɦɟɪɚɯ ɩɪɢ ɦɿɧɿɦɚɥɶɧɢɯ ɜɢɬɪɚɬɚɯ ɬɟɩɥɨɜɨʀ ɟɧɟ-

ɪɝɿʀ ɜ ɧɨɪɦɨɜɚɧɢɯ ɭɦɨɜɚɯ ɟɤɫɩɥɭɚɬɚɰɿʀ Д22Ж. 

ȼ ɨɫɬɚɧɧɿ ɪɨɤɢ ɰɟɣ ɧɚɩɪɹɦɨɤ ɪɨɡɜɢɜɚɜɫɹ ɧɚɣɚɤɬɢɜɧɿɲɟ ɹɤ ɜ ɍɤɪɚʀɧɿ, ɬɚɤ ɿ 

ɡɚ ɤɨɪɞɨɧɨɦ. 

ȼɿɬɱɢɡɧɹɧɿ ɜɱɟɧɿ ɪɨɡɪɨɛɢɥɢ ɞɜɚ ɩɿɞɯɨɞɢ, ɳɨ ɩɨɜ'ɹɡɚɧɿ ɡɿ ɫɬɜɨɪɟɧɧɹɦ ɟɧɟɪ-

ɝɨɨɳɚɞɧɢɯ ɫɩɨɫɨɛɿɜ ɤɟɪɭɜɚɧɧɹ: 

ɚ) ɬɟɩɥɨɮɿɡɢɱɧɢɣ, ɳɨ ɩɨɜ'ɹɡɚɧɢɣ ɡ ɜɢɜɱɟɧɧɹɦ ɨɫɨɛɥɢɜɨɫɬɟɣ ɩɪɨɰɟɫɿɜ ɬɟɩ-

ɥɨɦɚɫɨɨɛɦɿɧɭ ɿ ɝɿɞɪɨɝɚɡɨɞɢɧɚɦɿɱɧɢɯ ɪɟɠɢɦɿɜ ɬɟɱɿʀ ɪɨɛɨɱɨɝɨ ɬɿɥɚ ɜ ɩɟɪɟɯɿɞɧɢɯ 

ɩɪɨɰɟɫɚɯ Д11, 37, 39, 40, 79, 92, 93, 103, 112, 113]; 

ɛ) ɦɨɞɟɥɶɧɨɝɨ ɭɹɜɥɟɧɧɹ, ɳɨ ɩɨɜ'ɹɡɚɧɢɣ ɡ ɜɢɜɱɟɧɧɹɦ ɨɫɨɛɥɢɜɨɫɬɟɣ ɩɪɨɬɿ-

ɤɚɧɧɹ ɩɪɨɰɟɫɿɜ ɡɚ ɡɨɜɧɿɲɧɿɦɢ ɩɚɪɚɦɟɬɪɚɦɢ (ɩɨ ɬɟɦɩɟɪɚɬɭɪɚɯ) ɜ ɯɚɪɚɤɬɟɪɧɢɯ 

ɬɨɱɤɚɯ Д50, 51, 74, 80-84, 105, 106, 109, 115, 116, 191]. 

Ȼɭɥɨ ɨɛґɪɭɧɬɨɜɚɧɨ ɞɨɰɿɥɶɧɿɫɬɶ ɩɟɪɟɯɨɞɭ ɜɿɞ ɬɪɚɞɢɰɿɣɧɢɯ ɪɟɠɢɦɿɜ ɤɟɪɭ-

ɜɚɧɧɹ – ɩɨɡɢɰɿɣɧɢɯ ɡ ɤɨɧɬɪɨɥɟɦ ɬɟɦɩɟɪɚɬɭɪɢ ɜ ɯɚɪɚɤɬɟɪɧɿɣ ɬɨɱɰɿ ɯɨɥɨɞɢɥɶɧɨʀ 

ɤɚɦɟɪɢ (ɏɄ) Д7, 47, 55Ж, ɞɨ ɤɨɦɛɿɧɨɜɚɧɢɯ: 

ɚ) ɮɨɪɫɭɜɚɧɧɹ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɝɟɧɟɪɚɬɨɪ ȺɏȺ ɜ ɩɟɪɿɨɞ ɩɭɫɤɭ 

– ɡɧɢɠɟɧɧɹ ɟɧɟɪɝɨɜɢɬɪɚɬ ɜɿɞ 25 ɞɨ 35 % Д11, 94Ж; 

ɛ) ɫɩɨɫɿɛ ɤɟɪɭɜɚɧɧɹ ɨɞɧɨɤɚɦɟɪɧɢɦ Ⱥɏɉ ɡ ɩɨɫɬɿɣɧɢɦ ɫɬɭɩɿɧɱɚɫɬɢɦ ɩɿɞɜɟ-

ɞɟɧɧɹɦ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɿ ɤɨɧɬɪɨɥɟɦ ɬɟɦɩɟɪɚɬɭɪɢ ɧɚ ɜɢɯɨɞɿ ɞɟɮɥɟɝɦɚ-

ɬɨɪɚ (ɡɧɢɠɟɧɧɹ ɟɧɟɪɝɨɫɩɨɠɢɜɚɧɧɹ ɞɨ 20 %) Д25, 94Ж; 

ɜ) ɬɪɶɨɯɩɨɡɢɰɿɣɧɢɣ ɫɩɨɫɿɛ ɤɟɪɭɜɚɧɧɹ «110-70-0» (ɡɧɢɠɟɧɧɹ ɟɧɟɪɝɨ-

ɫɩɨɠɢɜɚɧɧɹ ɞɨɫɹɝɚє 60 %) Д94, 112, 113Ж. 
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Ȼɭɥɚ ɜɿɞɡɧɚɱɟɧɚ ɿ ɜɢɜɱɟɧɚ ɩɪɨɛɥɟɦɚ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɩɚɪɢ ɚɦɿɚɤɭ ɱɟɪɟɡ 

ɞɟɮɥɟɝɦɚɬɨɪ ȺɏȺ, ɤɨɥɢ ɩɪɢ ɡɧɢɠɟɧɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɡɨɜɧɿɲɧɶɨɝɨ ɩɨɜɿɬɪɹ ɦɚ-

ɸɬɶ ɦɿɫɰɟ ɧɟɪɨɡɪɚɯɭɧɤɨɜɿ ɜɬɪɚɬɢ ɡɚ ɪɚɯɭɧɨɤ ɞɨɞɚɬɤɨɜɨʀ ɤɨɧɞɟɧɫɚɰɿʀ Д39, 40, 103, 

191]. 

Ɉɞɧɢɦ ɡ ɪɿɲɟɧɶ ɩɪɨɛɥɟɦɢ ɫɬɚɥɚ ɩɪɨɩɨɡɢɰɿɹ ɪɟɝɭɥɸɜɚɧɧɹ ɫɤɥɚɞɭ ɪɨɛɨɱɨɝɨ 

ɬɿɥɚ ȺɏȺ ɜ ɪɿɡɧɢɯ ɭɦɨɜɚɯ ɟɤɫɩɥɭɚɬɚɰɿʀ Д39, 84Ж. Ɍɟɨɪɟɬɢɱɧɨ ɰɟ є ɜɢɪɿɲɟɧɧɹɦ 

ɩɪɨɛɥɟɦɢ, ɚɥɟ ɞɨɫɢɬɶ ɫɤɥɚɞɧɨ ɜ ɪɟɚɥɿɡɚɰɿʀ, ɨɫɨɛɥɢɜɨ ɜ ɤɨɦɩɚɤɬɧɢɯ ɚɩɚɪɚɬɚɯ. 

ɉɪɨɜɟɞɟɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɫɩɨɫɨɛɿɜ ɟɧɟɪɝɨɨɳɚɞɧɨɝɨ ɤɟɪɭɜɚɧɧɹ Ⱥɏɉ, ɹɤ ɦɨ-

ɞɟɥɶɧɨɝɨ, ɬɚɤ ɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɯɚɪɚɤɬɟɪɭ ɩɨɤɚɡɚɥɢ, ɳɨ ɨɫɧɨɜɧɭ ɭɜɚɝɭ ɩɪɢ 

ɩɨɞɚɥɶɲɢɯ ɪɨɡɪɨɛɤɚɯ ɫɥɿɞ ɩɪɢɞɿɥɹɬɢ ɩɪɨɰɟɫɚɦ ɬɟɩɥɨɦɚɫɨɨɛɦɿɧɭ ɿ ɪɟɠɢɦɚɦ ɬɟ-

ɱɿʀ ɜ ɝɟɧɟɪɚɬɨɪɧɨɦɭ ɜɭɡɥɿ ȺɏȺ, ɞɟ ɦɚɸɬɶ ɦɿɫɰɟ ɦɚɤɫɢɦɚɥɶɧɿ ɟɧɟɪɝɟɬɢɱɧɿ ɜɬɪɚɬɢ 

[11, 31, 34, 35, 39, 40, 56, 78, 91, 94, 132, 151, 167, 181-183]. 

 

1.3. Ⱥɧɚɥɿɡ ɫɭɱɚɫɧɨɝɨ ɫɬɚɧɭ ɦɟɬɨɞɿɜ ɪɨɡɪɚɯɭɧɤɭ ɝɟɧɟɪɚɬɨɪɧɢɯ ɜɭɡɥɿɜ Ⱥɏɉ 

 

Ƚɟɧɟɪɚɬɨɪ-ɬɟɪɦɨɫɢɮɨɧ ȺɏȺ ɩɪɢɡɧɚɱɟɧɢɣ ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɩɚɪɢ ɯɨɥɨɞɢɥɶ-

ɧɨɝɨ ɚɝɟɧɬɭ ɡ ɨɞɧɨɱɚɫɧɢɦ ɩɿɞɣɨɦɨɦ ɪɿɞɤɨɝɨ ȼȺɊ ɧɚ ɡɚɞɚɧɭ ɜɢɫɨɬɭ Д7Ж. 

ɇɟɡɜɚɠɚɸɱɢ ɧɚ ɬɟ, ɳɨ, ɹɤ ɛɭɥɨ ɡɚɡɧɚɱɟɧɨ ɜɢɳɟ, ɝɟɧɟɪɚɬɨɪɧɢɣ ɜɭɡɟɥ ɜ 

ɫɤɥɚɞɿ ȺɏȺ є ɞɠɟɪɟɥɨɦ ɦɚɤɫɢɦɚɥɶɧɢɯ ɟɧɟɪɝɟɬɢɱɧɢɯ ɜɬɪɚɬ, ɹɤɢɯ ɛɢ ɬɨ ɧɿ ɛɭɥɨ 

ɰɿɥɿɫɧɢɯ ɦɟɬɨɞɢɤ ɣɨɝɨ ɪɨɡɪɚɯɭɧɤɭ ɜ ɞɚɧɢɣ ɱɚɫ ɧɟɦɚє. ɐɟ ɩɨɹɫɧɸєɬɶɫɹ ɫɤɥɚɞɧɿɫ-

ɬɸ ɿ ɤɨɦɩɚɤɬɧɿɫɬɸ ɤɨɧɫɬɪɭɤɰɿʀ, ɚ ɬɚɤɨɠ ɜɡɚєɦɧɢɦ ɜɩɥɢɜɨɦ ɬɟɩɥɨɜɢɯ ɪɟɠɢɦɿɜ 

ɫɤɥɚɞɨɜɢɯ ɟɥɟɦɟɧɬɿɜ. 

Є ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ, ɡɚ ɤɨɬɪɢɦɢ ɦɨɠɧɚ ɫɭ-

ɞɢɬɢ ɩɪɨ ɟɮɟɤɬɢɜɧɿɫɬɶ ɪɨɛɨɬɢ ɬɿєʀ ɱɢ ɿɧɲɨʀ ɤɨɧɫɬɪɭɤɰɿʀ Д44, 47, 56, 71, 78, 94, 

112, 123, 128, 202]. 

ȼɢɤɨɧɚɧɨ ɪɹɞ ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɪɨɛɿɬ ɡ ɨɰɿɧɤɢ ɬɟɩɥɨɜɢɯ ɪɟɠɢɦɿɜ ɝɟɧɟɪɚɬɨɪ-

ɧɢɯ ɜɭɡɥɿɜ ȺɏȺ Д56, 69, 127Ж. 

Ɇɟɬɨɞ ɪɨɡɪɚɯɭɧɤɭ ɩɿɞɣɨɦɭ ɪɿɞɢɧɢ ɩɿɞ ɜɩɥɢɜɨɦ ɜɥɚɫɧɢɯ ɩɚɪɿɜ ɜɩɟɪɲɟ ɪɨ-

ɡɪɨɛɢɜ ȼ. ɇɿɛɟɪɝɚɥ Д167Ж. ȼɿɧ ɜɜɿɜ ɫɩɟɰɿɚɥɶɧɢɣ ɤɪɢɬɟɪɿɣ – ɨɛ'єɦɧɢɣ ɤɨɟɮɿɰɿєɧɬ 
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ɩɨɞɚɱɿ ɝɟɧɟɪɚɬɨɪɚ b, ɹɤɢɣ ɹɜɥɹє ɫɨɛɨɸ ɜɿɞɧɨɲɟɧɧɹ ɨɛɫɹɝɭ ɩɿɞɧɹɬɨʀ ɪɿɞɢɧɢ V' ɞɨ 

ɨɛɫɹɝɭ ɨɞɧɨɱɚɫɧɨ ɨɬɪɢɦɚɧɨɝɨ ɩɚɪɭ V'' 

 
V
V

b 
 .  (1.1) 

ɉɪɢ ɩɪɨɜɟɞɟɧɧɿ ɬɟɪɦɨɞɢɧɚɦɿɱɧɨɝɨ ɚɧɚɥɿɡɭ ɰɢɤɥɿɜ ȺɏȺ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ 

ɿ ɦɚɫɨɜɢɣ ɤɨɟɮɿɰɿєɧɬ ɩɨɞɚɱɿ, ɹɤɢɣ є ɜɿɞɧɨɲɟɧɧɹɦ ɜɿɞɩɨɜɿɞɧɢɯ ɦɚɫ ɚɛɨ ɦɚɫɨɜɢɯ 

ɜɢɬɪɚɬ Д94, 123] 

 
G
G

M
M

b 


* .  (1.2) 

ɉɪɢ ɫɬɜɨɪɟɧɧɿ ɧɨɜɢɯ ɤɨɧɫɬɪɭɤɰɿɣ ɝɟɧɟɪɚɬɨɪɿɜ ɮɚɯɿɜɰɿ ɜɿɞɞɚɸɬɶ ɩɟɪɟɜɚɝɭ 

ɩɪɚɤɬɢɱɧɨɦɭ ɞɨɫɜɿɞɭ ɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɩɪɢ ɩɪɨɟɤɬɭɜɚɧɧɿ ɪɟɡɭɥɶɬɚɬɢ ɧɚɬɭɪɧɢɯ 

ɞɨɫɥɿɞɠɟɧɶ Д44, 94, 128Ж. 

ɍ ɫɭɱɚɫɧɢɯ ɤɨɧɫɬɪɭɤɰɿɹɯ ɝɟɧɟɪɚɬɨɪɿɜ-ɬɟɪɦɨɫɢɮɨɧɿɜ, ɧɟɡɚɥɟɠɧɨ ɜɿɞ ʀɯ 

ɩɪɢɡɧɚɱɟɧɧɹ, ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɬɪɭɛɤɢ ɡ ɜɧɭɬɪɿɲɧɿɦ ɞɿɚɦɟɬɪɨɦ 3,8...4,0 ɦɦ Д7, 

76, 94Ж, ɜ ɹɤɢɯ ɜɢɧɢɤɚє ɞɢɧɚɦɿɱɧɢɣ ɫɬɨɜɩ ɩɚɪɨɪɿɞɢɧɧɨʀ ɫɭɦɿɲɿ. 

Ⱦɥɹ ȺɏȺ ɡ ɬɢɫɤɨɦ ɜ ɫɢɫɬɟɦɿ 8...12 ɛɚɪ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɡɚɥɟɠɧɿɫɬɶ 

[123]:  

   15,006,040,0
20,0* 


 P

H
b ,  (1.3) 

   022,562,424,0118,0105  PG ,  (1.4) 

ɞɟ H – ɜɢɫɨɬɚ ɩɿɞɣɨɦɧɨʀ (ɬɪɚɧɫɩɨɪɬɧɨʀ) ɱɚɫɬɢɧɢ ɬɪɭɛɤɢ ɝɟɧɟɪɚɬɨɪɚ, ɦ; 

P – ɬɢɫɤ ɭ ɫɢɫɬɟɦɿ, ɛɚɪ; 

 – ɦɚɫɨɜɚ ɞɨɥɹ ɦɿɰɧɨɝɨ ȼȺɊ (ɧɚ ɜɯɨɞɿ ɝɟɧɟɪɚɬɨɪɚ). 

Ɇɚɫɨɜɭ ɜɢɬɪɚɬɭ ɩɚɪɨɜɨʀ ɫɭɦɿɲɿ ɜɢɡɧɚɱɚɸɬɶ, ɹɤ 

 
80

i
i

Q
GG  , (1.5) 

ɞɟ G'' – ɦɚɫɨɜɚ ɜɢɬɪɚɬɚ ɩɚɪɚ, ɳɨ ɪɨɡɪɚɯɨɜɚɧɚ ɡɚ ɮɨɪɦɭɥɨɸ (1.4), ɤɝ/ɫ. 

ȼ ɞɿɚɩɚɡɨɧɿ ɬɢɫɤɿɜ 19...21 ɛɚɪ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɪɟɤɨɦɟɧɞɚɰɿʀ ȼ.Ɇ. 
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əɧɱɟɧɤɨ ɬɚ ɿɧ. Д44, 128Ж 

   7103,1627,3  TX QG ,  (1.6) 

   6105,5425,1  Tf QG ,  (1.7) 

ɞɟ XG   – ɦɚɫɨɜɚ ɜɢɬɪɚɬɚ ɩɚɪɢ ɚɦɿɚɤɭ ɧɚ ɜɢɯɨɞɿ ɞɟɮɥɟɝɦɚɬɨɪɚ, ɤɝ/ɫ;  

Gf – ɦɚɫɨɜɚ ɜɢɬɪɚɬɚ ɦɿɰɧɨɝɨ ȼȺɊ ɧɚ ɜɯɨɞɿ ɜ ɝɟɧɟɪɚɬɨɪ, ɤɝ/ɫ. 

ɉɚɪɚ, ɳɨ ɜɢɯɨɞɢɬɶ ɡ ɝɟɧɟɪɚɬɨɪɚ, ɹɜɥɹє ɫɨɛɨɸ ɫɭɦɿɲ ɜɨɞɢ ɿ ɚɦɿɚɤɭ. ɉɨɞɿɥ 

ɬɚɤɨʀ ɩɚɪɨɜɨʀ ɫɭɦɿɲɿ ɩɪɨɜɨɞɢɬɶɫɹ ɦɟɬɨɞɨɦ ɞɟɮɥɟɝɦɚɰɿʀ ɜɢɫɨɤɨɤɢɩɥɹɱɨɝɨ ɤɨɦ-

ɩɨɧɟɧɬɭ (ɜɨɞɢ) – ɲɥɹɯɨɦ ɱɚɫɬɤɨɜɨʀ ɤɨɧɞɟɧɫɚɰɿʀ ɩɪɢ ɜɿɞɜɟɞɟɧɧɿ ɬɟɩɥɚ ɜ ɧɚɜɤɨ-

ɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ Д8, 17, 52, 87, 167Ж. 

Ɂɚɥɟɠɧɨ ɜɿɞ ɪɿɡɧɢɰɿ ɬɟɦɩɟɪɚɬɭɪ ɫɬɿɧɤɢ ɿ ɤɨɧɞɟɧɫɚɰɿʀ ɧɢɡɶɤɨɤɢɩɥɹɱɨɝɨ 

ɤɨɦɩɨɧɟɧɬɚ ɫɭɦɿɲɿ (ɜ ɧɚɲɨɦɭ ɜɢɩɚɞɤɭ ɚɦɿɚɤɭ) ɜ ɞɟɮɥɟɝɦɚɬɨɪɿ ɦɨɠɭɬɶ ɿɫɧɭɜɚɬɢ 

ɞɜɚ ɪɟɠɢɦɢ ɪɨɛɨɬɢ Д17Ж. ɉɟɪɲɢɣ – ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɬɟɦɩɟɪɚɬɭɪɨɸ ɫɬɿɧɤɢ ɧɢ-

ɠɱɨɸ, ɧɿɠ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɫɢɱɟɧɧɹ ɚɦɿɚɤɭ. ɍ ɰɶɨɦɭ ɪɟɠɢɦɿ ɜɿɞɛɭɜɚєɬɶɫɹ ɫɩɿɥɶɧɚ 

ɤɨɧɞɟɧɫɚɰɿɹ ɧɢɡɶɤɨ- ɿ ɜɢɫɨɤɨɤɢɩɥɹɱɢɯ ɤɨɦɩɨɧɟɧɬɿɜ, ʀɯ ɜɡɚєɦɧɟ ɪɨɡɱɢɧɟɧɧɹ. 

Ⱦɪɭɝɢɣ ɪɟɠɢɦ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɬɟɦɩɟɪɚɬɭɪɨɸ ɫɬɿɧɤɢ ɜɢɳɨɸ, ɧɿɠ ɬɟɦɩɟ-

ɪɚɬɭɪɚ ɧɚɫɢɱɟɧɧɹ ɚɦɿɚɤɭ. ȼ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɤɨɧɞɟɧɫɭɸɬɶɫɹ ɬɿɥɶɤɢ ɩɚɪɚ ɜɢɫɨɤɨ-

ɤɢɩɥɹɱɨɝɨ ɤɨɦɩɨɧɟɧɬɚ (ɚɛɫɨɪɛɟɧɬɭ-ɜɨɞɢ), ɚ ɮɥɟɝɦɚ, ɳɨ ɭɬɜɨɪɸєɬɶɫɹ, ɱɚɫɬɤɨɜɨ 

ɩɨɝɥɢɧɚє ɩɚɪɭ ɚɦɿɚɤɭ. 

ɉɪɚɤɬɢɱɧɨ ɜɫɿ ɞɟɮɥɟɝɦɚɬɨɪɢ ȺɏȺ ɩɪɚɰɸɸɬɶ ɜ ɩɪɨɦɿɠɧɨɦɭ ɪɟɠɢɦɿ, ɩɪɢ-

ɱɨɦɭ, ɱɚɫɬɢɧɚ ɬɟɩɥɨɨɛɦɿɧɧɨʀ ɩɨɜɟɪɯɧɿ ɜ ɭɦɨɜɚɯ ɩɟɪɲɨɝɨ, ɚ ɱɚɫɬɢɧɚ – ɜ ɭɦɨɜɚɯ 

ɞɪɭɝɨɝɨ ɪɟɠɢɦɭ. 

Ⱦɥɹ ɞɜɨɯ ɪɟɠɢɦɿɜ ɪɨɛɨɬɢ ɞɟɮɥɟɝɦɚɬɨɪɚ: 

ɚ) ɪɟɠɢɦ ɨɱɢɳɟɧɧɹ ɩɚɪɨɜɨʀ ɫɭɦɿɲɿ, ɤɨɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɿɧɤɢ ( St ) ɩɟɪɟ-

ɜɢɳɭє ɬɟɦɩɟɪɚɬɭɪɭ ɤɨɧɞɟɧɫɚɰɿʀ ɚɦɿɚɤɭ ( S

NH3
 ); 

ɛ) ɪɟɠɢɦ ɱɚɫɬɤɨɜɨʀ ɤɨɧɞɟɧɫɚɰɿʀ ɱɢɫɬɨʀ ɩɚɪɢ ɚɦɿɚɤɭ  S

NHSt 3
 . 

ɉɪɢ ɿɞɟɚɥɶɧɨɦɭ ɪɟɠɢɦɿ ɪɨɛɨɬɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ɪɟɚɥɿɡɭєɬɶɫɹ ɪɟɠɢɦ "ɚ". 
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Ⱦɥɹ ɪɨɡɪɚɯɭɧɤɭ ɩɟɪɲɨɝɨ ɪɟɠɢɦɭ ɪɨɛɨɬɢ ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɨ ɬɟɨɪɟɬɢ-

ɱɧɟ ɪɿɜɧɹɧɧɹ Д52Ж: 

 a
l

d
Nu ɠɩɥdɠ 



 


 

)95.01(
3

1
1Pr)180(Re037,0

3

2

42.075,0

, , (1.8) 

ɞɟ   2211 CpMCpM
a

 ; 

ΔɆ1 ɿ ΔɆ2 – ɩɨɬɨɤɢ ɩɚɪɿɜ ɩɟɪɲɨɝɨ ɿ ɞɪɭɝɨɝɨ ɤɨɦɩɨɧɟɧɬɿɜ. 

ɉɪɢ ɪɨɡɪɚɯɭɧɤɭ ɞɪɭɝɨɝɨ ɪɟɠɢɦɭ ɞɥɹ ɪɭɯɨɦɨʀ ɩɚɪɢ [17]: 

    
33,025,18,0*

, PrReRe154,0 cɦɩɥdɠNu  ,   (1.9) 

ɞɟ 
''

''

Re
ɫɦ

ɫɦ dW

  – ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ ɞɥɹ ɩɚɪɨɜɨʀ ɫɭɦɿɲɿ. 

ɉɪɢ ɪɨɡɪɚɯɭɧɤɭ ɞɪɭɝɨɝɨ ɪɟɠɢɦɭ ɞɥɹ ɩɪɚɤɬɢɱɧɨ ɧɟɪɭɯɨɦɨʀ ɩɚɪɢ ɦɨɠɟ ɛɭ-

ɬɢ ɜɢɤɨɪɢɫɬɚɧɨ ɟɦɩɿɪɢɱɧɟ ɪɿɜɧɹɧɧɹ Д87Ж: 

        
33,08,0*

, Pr5,28 cɦWdɠ ɉNu  ,                       (1.10) 

ɞɟ 
d

Nu cɦ **   – ɭɦɨɜɧɢɣ ɤɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɨɛɦɿɧɭ, ɳɨ ɜɤɥɸɱɚє ɜ ɫɟɛɟ 

ɫɭɦɚɪɧɢɣ ɬɟɩɥɨɜɢɣ ɩɨɬɿɤ Д61Ж. 

Ʉɨɟɮɿɰɿєɧɬ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɬɟɩɥɨɨɛɦɿɧɭ ɩɪɢ ɞɟɮɥɟɝɦɚɰɿʀ ɩɚɪɿɜ ɡ ɩɨɬɨɤɭ 

ɩɚɪɨɜɨʀ ɜɨɞɨɚɦɿɚɱɧɨʀ ɫɭɦɿɲɿ ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ ɡɚ ɜɿɞɨɦɢɦ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɦ 

[45]: 

          33,025,18,0 PrRe154,0  WNu ,                                 (1.11) 

ɞɟ 
 d

Nu
 – ɛɟɡɪɨɡɦɿɪɧɟ ɱɢɫɥɨ ɇɭɫɟɥɶɬɚ; 

dw Re – ɛɟɡɪɨɡɦɿɪɧɟ ɱɢ-

ɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ; 
dmW

W

 – ɛɟɡɪɨɡɦɿɪɧɢɣ ɤɨɦɩɥɟɤɫ; 
a

Pr  ɛɟɡɪɨɡɦɿɪɧɟ ɱɢɫ-

ɥɨ ɉɪɚɧɞɬɥɹ. 

ɉɪɢ ɱɚɫɬɤɨɜɿɣ ɞɟɮɥɟɝɦɚɰɿʀ ɧɚ ɩɨɱɚɬɤɨɜɿɣ (ɧɢɠɧɿɣ) ɞɿɥɹɧɰɿ, ɡɚ ɪɚɯɭɧɨɤ ɪɿ-

ɡɧɢɰɿ ɬɟɦɩɟɪɚɬɭɪ ɫɬɿɧɤɢ ɿ ɩɨɬɨɤɭ, ɤɨɧɰɟɧɬɪɚɰɿɹ ɚɦɿɚɤɭ ɜ ɩɨɬɨɰɿ ȼȺɊ ɡɛɿɥɶɲɭ-

єɬɶɫɹ. Ɋɿɜɧɨɜɚɠɧɚ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɬɨɤɭ ɩɚɪɨɜɨʀ ɫɭɦɿɲɿ ( ) ɩɪɢ ɰɶɨɦɭ ɡɧɢɠɭєɬɶ-
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ɫɹ ɿ ɧɚ ɧɚɫɬɭɩɧɿɣ, ɪɨɡɬɚɲɨɜɚɧɿɣ ɜɢɳɟ ɞɿɥɹɧɰɿ ɞɟɮɥɟɝɦɚɬɨɪɚ, ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɿɧɤɢ 

ɛɭɞɟ ɧɢɠɱɟ, ɧɿɠ ɧɚ ɩɨɱɚɬɤɨɜɿɣ. 

Ɂɚ ɪɚɯɭɧɨɤ ɡɦɿɧɢ ɬɟɦɩɟɪɚɬɭɪɢ ɫɬɿɧɤɢ ɩɨ ɜɢɫɨɬɿ ɞɟɮɥɟɝɦɚɬɨɪɚ ɦɚɬɢɦɭɬɶ 

ɦɿɫɰɟ ɚɤɫɿɚɥɶɧɿ ɩɟɪɟɬɨɤɢ ɬɟɩɥɚ ɩɨ ɩɟɪɟɪɿɡɭ ɬɪɭɛɢ ( axQ ). 

ɉɪɨɬɢɜɨɬɨɤɨɦ ɩɚɪɨɜɨʀ ɫɭɦɿɲɿ ɩɨ ɜɧɭɬɪɿɲɧɿɣ ɫɬɿɧɰɿ ɞɟɮɥɟɝɦɚɬɨɪɚ ɫɬɿɤɚє 

ɨɯɨɥɨɞɠɟɧɚ ɮɥɟɝɦɚ. Ɍɟɩɥɨɬɚ ɞɟɮɥɟɝɦɚɰɿʀ ( DQ ) ɩɿɫɥɹ ɩɿɞɿɝɪɿɜɭ ɮɥɟɝɦɢ ( FQ ) 

ɜɿɞɜɨɞɢɬɶɫɹ ɜ ɧɚɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ ( envQ ) ɹɤ ɜ ɡɨɧɿ ɭɫɬɚɧɨɜɤɢ ɬɟɩɥɨɿɡɨɥɹ-

ɰɿɣɧɨɝɨ ɤɨɠɭɯɚ, ɬɚɤ ɿ ɡ ɜɿɥɶɧɨʀ ɩɨɜɟɪɯɧɿ ɬɪɭɛɢ. 

ȼ ɨɫɧɨɜɿ ɜɿɞɨɦɢɯ ɮɿɡɢɱɧɢɯ ɭɹɜɥɟɧɶ ɥɟɠɚɬɶ ɪɿɜɧɹɧɧɹ ɡɛɟɪɟɠɟɧɧɹ ɬɟɩɥɚ ɿ 

ɦɚɫɢ Д52Ж, ɹɤɿ ɞɥɹ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ɜɢɫɨɬɨɸ Δб ɦɚɸɬɶ ɜɢɝɥɹɞ 

 axFdxenvdxD QQQQ  )()( ,  (1.12) 

 
 dxdxɜɯ GGG  ,  (1.13) 
 

ɞɟ dɯG   ɿ dɯG  – ɦɚɫɨɜɿ ɜɢɬɪɚɬɢ ɩɚɪɨɜɨʀ ɫɭɦɿɲɿ ɧɚ ɜɢɯɨɞɿ ɞɿɥɹɧɤɢ Δб ɿ ɮɥɟɝ-

ɦɢ, ɳɨ ɭɬɜɨɪɸєɬɶɫɹ ɧɚ ɰɿɣ ɞɿɥɹɧɰɿ, ɜɿɞɩɨɜɿɞɧɨ, ɤɝ/ɫ. 

Ⱦɥɹ ɩɨɱɚɬɤɨɜɨʀ ɞɿɥɹɧɤɢ ɚɤɫɿɚɥɶɧɿ ɩɟɪɟɬɨɤɢ ɬɟɩɥɚ ɛɭɞɭɬɶ ɜɯɨɞɢɬɢ ɜ ɥɿɜɭ 

ɱɚɫɬɢɧɭ ɪɿɜɧɹɧɧɹ (1.12) ɡɿ ɡɧɚɤɨɦ «ɩɥɸɫ», ɚ ɞɥɹ ɤɿɧɰɟɜɨʀ ɞɿɥɹɧɤɢ – ɡɿ ɡɧɚɤɨɦ 

«ɦɿɧɭɫ». ɇɚ ɩɪɨɦɿɠɧɢɯ ɞɿɥɹɧɤɚɯ ɜɧɟɫɨɤ ɚɤɫɿɚɥɶɧɢɯ ɩɟɪɟɬɨɤɿɜ ɩɪɟɞɫɬɚɜɥɹє ɪɿɡ-

ɧɢɰɸ ɦɿɠ ɩɪɢɩɥɢɜɨɦ ɬɟɩɥɚ ɜɿɞ ɧɢɠɧɶɨʀ ɞɿɥɹɧɤɢ ɿ ɜɿɞɬɨɤɨɦ ɬɟɩɥɚ ɞɨ ɜɟɪɯɧɶɨʀ 

ɞɿɥɹɧɤɢ. 

ɉɪɢ ɡɚɩɢɫɿ ɫɤɥɚɞɨɜɢɯ ɪɿɜɧɹɧɧɹ (1.12) ɡɚɫɬɨɫɨɜɭɜɚɥɢɫɹ ɬɚɤɿ ɩɪɢɩɭɳɟɧɧɹ: 

ɚ) ɬɟɪɦɿɱɧɢɣ ɨɩɿɪ ɩɥɿɜɤɢ ɮɥɟɝɦɢ ɧɟɡɧɚɱɧɢɣ, ɿ ɩɪɢ ɦɨɞɟɥɸɜɚɧɧɿ ɬɟɩɥɨɜɢɯ 

ɪɟɠɢɦɿɜ ɞɟɮɥɟɝɦɚɬɨɪɚ ɧɢɦ ɦɨɠɧɚ ɡɧɟɯɬɭɜɚɬɢ Д72, 73Ж; 

ɛ) ɬɟɦɩɟɪɚɬɭɪɢ ɮɥɟɝɦɢ ɿ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ɪɿɜɧɿ ɿ ɧɚ ɞɿɥɹɧɰɿ Δб ɩɨɫɬɿɣ-

ɧɿ; 

ɜ) ɧɚ ɞɿɥɹɧɰɿ Δб ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ɩɨɫɬɿɣɧɚ ɜ ɚɤɫɿɚɥɶɧɨɦɭ 

ɿ ɪɚɞɿɚɥɶɧɨɦɭ ɧɚɩɪɹɦɤɚɯ. 

ɇɚɜɟɞɟɧɿ ɜɢɳɟ ɩɨɥɨɠɟɧɧɹ ɦɨɠɭɬɶ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɿ ɩɪɢ ɪɨɡɪɨɛɰɿ ɦɨɞɟ-

ɥɶɧɢɯ ɭɹɜɥɟɧɶ ɩɪɨ ɬɟɩɥɨɜɿ ɿ ɝɿɞɪɨɝɚɡɨɞɢɧɚɦɿɱɧɿ ɪɟɠɢɦɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ. 
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Ⱥɧɚɥɿɡ ɜɿɞɨɦɢɯ ɦɟɬɨɞɢɤ ɪɨɡɪɚɯɭɧɤɭ ɬɟɩɥɨɜɢɯ ɪɟɠɢɦɿɜ ɞɟɮɥɟɝɦɚɬɨɪɿɜ 

ȺɏȺ Д11, 64-66, 94Ж ɩɨɤɚɡɚɜ, ɳɨ ɤɥɸɱɨɜɢɦ ɩɪɢɩɭɳɟɧɧɹɦ ɜ ɧɢɯ є ɿɞɟɚɥɶɧɟ ɩɟ-

ɪɟɦɿɲɭɜɚɧɧɹ ɜ ɩɨɬɨɰɿ ɫɭɦɿɲɿ ɜ ɪɚɞɿɚɥɶɧɨɦɭ ɧɚɩɪɹɦɤɭ. Ɍɚɤɟ ɩɪɢɩɭɳɟɧɧɹ ɿɫɬɨɬ-

ɧɨ ɫɩɪɨɳɭє ɦɟɬɨɞɢɤɭ ɪɨɡɪɚɯɭɧɤɭ, ɨɞɧɚɤ ɫɥɿɞ ɩɪɨɜɟɫɬɢ ɱɢɫɟɥɶɧɭ ɨɰɿɧɤɭ ɣɨɝɨ 

ɩɪɚɜɨɦɿɪɧɨɫɬɿ. 

Ɂɧɚɧɧɹ ɪɟɚɥɶɧɢɯ ɬɟɦɩɟɪɚɬɭɪɧɢɯ ɩɨɥɿɜ ɩɿɞɣɨɦɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ 

ɜɤɪɚɣ ɜɚɠɥɢɜɨ ɞɥɹ ɩɨɞɚɥɶɲɨɝɨ ɩɨɲɭɤɭ ɪɟɠɢɦɿɜ ɤɟɪɭɜɚɧɧɹ Ⱥɏɉ, ɬɚɤ ɹɤ ɪɟɝɭ-

ɥɸɜɚɧɧɹ ɩɨɞɚɱɿ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-ɬɟɪɦɨɫɢɮɨɧɿ ɩɪɨɜɨɞɹɬɶ 

ɩɨ ɞɢɧɚɦɿɰɿ ɪɭɯɭ ɩɚɪɨɜɨʀ ɫɭɦɿɲɿ ɭɡɞɨɜɠ ɞɟɮɥɟɝɦɚɬɨɪɚ, ɹɤɚ ɿɞɟɧɬɢɮɿɤɭєɬɶɫɹ ɡɚ 

ɡɧɚɱɟɧɧɹɦɢ ɬɟɦɩɟɪɚɬɭɪ ɜ ɯɚɪɚɤɬɟɪɧɢɯ ɬɨɱɤɚɯ. 

 

1.4. ȼɢɫɧɨɜɤɢ ɿ ɩɨɫɬɚɧɨɜɤɚ ɡɚɜɞɚɧɶ ɞɨɫɥɿɞɠɟɧɶ 

 

ɉɪɨɜɟɞɟɧɢɣ ɥɿɬɟɪɚɬɭɪɧɨ-ɩɚɬɟɧɬɧɢɣ ɚɧɚɥɿɡ ɫɭɱɚɫɧɨɝɨ ɫɬɚɧɭ ɪɨɡɪɨɛɨɤ ɿ ɞɨ-

ɫɥɿɞɠɟɧɶ Ⱥɏɉ ɩɨɤɚɡɚɜ ɧɚɫɬɭɩɧɟ: 

ɚ) Ⱥɏɉ ɡɧɚɯɨɞɹɬɶ ɩɨɩɢɬ ɧɚ ɪɢɧɤɭ ɩɨɛɭɬɨɜɨʀ ɯɨɥɨɞɢɥɶɧɨʀ ɬɟɯɧɿɤɢ ɡɚɜɞɹɤɢ 

ɫɜɨʀɦ ɭɧɿɤɚɥɶɧɢɦ ɹɤɨɫɬɹɦ, ɚɥɟ ɞɥɹ ɪɨɡɲɢɪɟɧɧɹ ɨɛɥɚɫɬɿ ʀɯ ɡɚɫɬɨɫɭɜɚɧɧɹ ɫɥɿɞ 

ɩɿɞɜɢɳɢɬɢ ʀɯ ɟɧɟɪɝɟɬɢɱɧɭ ɟɮɟɤɬɢɜɧɿɫɬɶ; 

ɛ) ɧɚɣɛɿɥɶɲɢɣ ɟɮɟɤɬ ɟɧɟɪɝɨɡɛɟɪɟɠɟɧɧɹ ɦɨɠɟ ɛɭɬɢ ɞɨɫɹɝɧɭɬɢɣ ɩɪɢ ɜɞɨɫ-

ɤɨɧɚɥɟɧɧɿ ɬɟɩɥɨɜɢɯ ɿ ɝɿɞɪɨɝɚɡɨɞɢɧɚɦɿɱɧɢɯ ɪɟɠɢɦɿɜ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɭɡɥɚ ȺɏȺ ɿ 

ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɫɩɨɫɨɛɿɜ ɟɧɟɪɝɨɳɚɞɧɨɝɨ ɤɟɪɭɜɚɧɧɹ Ⱥɏɉ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɦɨɜɚ ɞɚɥɿ ɛɭɞɟ ɣɬɢ ɩɪɨ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɪɟɠɢɦɿɜ ɪɨɛɨɬɢ ɝɟ-

ɧɟɪɚɬɨɪɧɢɯ ɜɭɡɥɿɜ Ⱥɏɉ. 

ɉɪɢ ɩɨɲɭɤɭ ɪɟɠɢɦɿɜ Ⱥɏɉ ɧɟɨɛɯɿɞɧɨ ɡɜɟɪɧɭɬɢ ɨɫɨɛɥɢɜɭ ɭɜɚɝɭ ɧɚ ɟɮɟɤɬɢ-

ɜɧɿɫɬɶ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɚɦɿɚɤɭ ɜ ɜɢɩɚɪɧɢɤ, ɨɫɨɛɥɢɜɨ ɩɪɢ ɡɧɢɠɟɧɢɯ ɬɟɦɩɟɪɚɬɭ-

ɪɚɯ ɡɨɜɧɿɲɧɶɨɝɨ ɩɨɜɿɬɪɹ. 

ȼ ɞɚɧɢɣ ɱɚɫ ɦɚє ɦɿɫɰɟ ɩɚɪɚɞɨɤɫɚɥɶɧɚ ɫɢɬɭɚɰɿɹ – ɩɪɢ ɡɧɢɠɟɧɢɯ (ɞɨ 10 °ɋ) 

ɬɟɦɩɟɪɚɬɭɪɚɯ ɩɨɜɿɬɪɹ ɜ ɩɪɢɦɿɳɟɧɧɿ ɟɧɟɪɝɨɫɩɨɠɢɜɚɧɧɹ Ⱥɏɉ ɡɪɨɫɬɚє. Ɍɚɤɟ ɩɨ-

ɥɨɠɟɧɧɹ ɩɨɜ'ɹɡɚɧɟ ɡ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹɦ ɩɚɪɢ ɚɦɿɚɤɭ ɱɟɪɟɡ ɩɿɞɣɨɦɧɭ ɞɿɥɹɧɤɭ ɞɟ-
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ɮɥɟɝɦɚɬɨɪɚ, ɳɨ ɜɢɦɚɝɚє ɧɚ ɩɨɲɭɤ ɫɩɨɫɨɛɿɜ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɫɭɧɟɧɧɹ ɧɟɪɨɡɪɚ-

ɯɨɜɚɧɢɯ ɜɬɪɚɬ. 

ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱ ɞɨɫɥɿɞɠɟɧɧɹ ɫɮɨɪɦɭɥɶɨɜɚɧɚ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɞɨɫɜɿɞɭ 

ɜɥɚɫɧɢɯ ɪɨɡɪɨɛɨɤ ɜ ɨɛɥɚɫɬɿ ɟɧɟɪɝɨɡɛɟɪɟɠɟɧɧɹ. Ɂɨɤɪɟɦɚ, ɪɨɛɨɬɚ є ɪɨɡɜɢɬɤɨɦ ɧɚ-

ɩɪɹɦɤɭ ɜɢɜɱɟɧɧɹ ɪɨɛɨɱɢɯ ɩɪɨɰɟɫɿɜ, ɳɨ ɩɪɨɯɨɞɹɬɶ ɜ ɝɟɧɟɪɚɬɨɪɧɨɦɭ ɜɭɡɥɿ ȺɏȺ, 

ɜ ɹɤɨɦɭ, ɹɤ ɛɭɥɨ ɩɨɤɚɡɚɧɨ ɜ ɪɨɛɨɬɚɯ ɩɨɩɟɪɟɞɧɢɤɿɜ, ɜɬɪɚɬɢ ɫɬɚɧɨɜɥɹɬɶ 55...60 % 

[11, 39, 94, 113]. 

Ɋɚɧɿɲɟ ɜ ɪɨɛɨɬɚɯ Д11, 94Ж ɦɨɞɟɥɸɜɚɧɧɹ ɞɟɮɥɟɝɦɚɬɨɪɚ ɩɪɨɜɨɞɢɥɨɫɹ ɜ ɫɬɚ-

ɰɿɨɧɚɪɧɨɦɭ ɪɟɠɢɦɿ. ɍ ɪɟɚɥɶɧɢɯ ɠɟ ɭɦɨɜɚɯ ɯɨɥɨɞɢɥɶɧɢɤ ɩɪɚɰɸє ɜ ɧɟɫɬɚɰɿɨɧɚɪ-

ɧɢɯ ɪɟɠɢɦɚɯ, ɧɚɩɪɢɤɥɚɞ, ɜ ɩɨɡɢɰɿɣɧɨɦɭ ɪɟɠɢɦɿ ɤɟɪɭɜɚɧɧɹ ɡ ɜɿɞɤɥɸɱɟɧɧɹɦ-

ɜɤɥɸɱɟɧɧɹɦ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ. 

ɍ ɡɜ'ɹɡɤɭ ɡ ɰɢɦ ɚɤɬɭɚɥɶɧɨɸ ɫɬɚє ɡɚɞɚɱɚ ɦɨɞɟɥɸɜɚɧɧɹ ɧɟɫɬɚɰɿɨɧɚɪɧɢɯ ɬɟɩ-

ɥɨɜɢɯ ɪɟɠɢɦɿɜ ɞɟɮɥɟɝɦɚɬɨɪɚ, ɹɤ ɱɚɫɬɢɧɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɭɡɥɚ ȺɏȺ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɞɥɹ ɞɨɫɹɝɧɟɧɧɹ ɦɟɬɢ ɞɚɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ – ɜɞɨɫɤɨɧɚɥɟɧɧɹ 

ɪɟɠɢɦɿɜ ɪɨɛɨɬɢ ɝɟɧɟɪɚɬɨɪɧɢɯ ɜɭɡɥɿɜ Ⱥɏɉ, ɧɟɨɛɯɿɞɧɨ ɜɢɪɿɲɢɬɢ ɬɚɤɿ ɡɚɞɚɱɿ: 

ɚ) ɪɨɡɪɨɛɢɬɢ ɦɟɬɨɞɢɤɭ ɬɟɩɥɨɜɨɝɨ ɪɨɡɪɚɯɭɧɤɭ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ, ɳɨ 

ɜɪɚɯɨɜɭє ɧɟɿɞɟɚɥɶɧɿɫɬɶ ɩɟɪɟɦɿɲɭɜɚɧɧɹ ɩɨɬɨɤɭ ȼȺɋ ɜ ɪɚɞɿɚɥɶɧɨɦɭ ɧɚɩɪɹɦɤɭ, ɜ 

ɫɬɚɰɿɨɧɚɪɧɢɯ ɿ ɩɟɪɟɯɿɞɧɢɯ ɪɟɠɢɦɚɯ, ɚ ɬɚɤɨɠ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɫɩɟɰɢɮɿɤɢ ɪɨɛɨɬɢ ɜ 

ɲɢɪɨɤɨɦɭ ɞɿɚɩɚɡɨɧɿ ɬɟɦɩɟɪɚɬɭɪ ɡɨɜɧɿɲɧɶɨɝɨ ɩɨɜɿɬɪɹ; 

ɛ) ɩɪɨɜɟɫɬɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ Ⱥɏɉ ɡ ɦɟɬɨɸ ɩɿɞɬɜɟɪɞɠɟɧɧɹ 

ɚɛɨ ɭɬɨɱɧɟɧɧɹ ɪɟɡɭɥɶɬɚɬɿɜ ɦɨɞɟɥɸɜɚɧɧɹ; 

ɜ) ɪɨɡɪɨɛɢɬɢ ɧɨɜɿ ɫɯɟɦɢ ɿ ɤɨɧɫɬɪɭɤɰɿʀ ɟɧɟɪɝɨɨɳɚɞɧɢɯ Ⱥɏɉ ɬɚ ɫɩɨɫɨɛɢ ɤɟ-

ɪɭɜɚɧɧɹ ɧɢɦɢ. 
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ɊɈɁȾȱɅ 2 

ɆɈȾȿɅɘȼȺɇɇə ɉɊɈɐȿɋȱȼ ɌȿɉɅɈɆȺɋɈɈȻɆȱɇɍ ȼ ȿɅȿɆȿɇɌȺɏ 
ȽȿɇȿɊȺɌɈɊɇɂɏ ȼɍɁɅȱȼ ȺȻɋɈɊȻɐȱɃɇɂɏ ɏɈɅɈȾɂɅЬɇɂɏ             

ȺȽɊȿȽȺɌȱȼ 

 

2.1. Ɇɨɞɟɥɸɜɚɧɧɹ ɪɟɠɢɦɿɜ ɬɟɩɥɨɦɚɫɨɨɛɦɿɧɭ ɜ ɞɟɮɥɟɝɦɚɬɨɪɿ ȺɏȺ 

 

əɤ ɡɚɡɧɚɱɚɥɨɫɹ ɜɢɳɟ, ɦɨɞɟɥɸɜɚɧɧɹ ɬɟɩɥɨɜɢɯ ɪɟɠɢɦɿɜ ɞɟɮɥɟɝɦɚɬɨɪɿɜ 

ȺɏȺ ɞɨɡɜɨɥɢɬɶ ɜɢɜɱɢɬɢ ɨɫɨɛɥɢɜɨɫɬɿ ʀɯ ɪɨɛɨɬɢ ɜ ɲɢɪɨɤɨɦɭ ɞɿɚɩɚɡɨɧɿ ɬɟɦɩɟɪɚ-

ɬɭɪ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɿ ɜɢɡɧɚɱɢɬɢɫɹ ɡ ɨɩɬɢɦɚɥɶɧɢɦ, ɡ ɬɨɱɤɢ ɡɨɪɭ ɟɧɟ-

ɪɝɨɡɛɟɪɟɠɟɧɧɹ, ɫɩɨɫɨɛɨɦ ɤɟɪɭɜɚɧɧɹ ɧɢɦɢ. 

ȼɢɦɚɝɚɸɬɶ ɩɟɪɟɜɿɪɤɢ ɣ ɪɟɡɭɥɶɬɚɬɢ ɦɨɞɟɥɸɜɚɧɧɹ ɩɿɞɣɨɦɧɨʀ ɞɿɥɹɧɤɢ ɞɟ-

ɮɥɟɝɦɚɬɨɪɚ, ɳɨ ɛɭɥɢ ɨɬɪɢɦɚɧɿ ɪɚɧɿɲɟ ɡ ɞɨɩɭɳɟɧɧɹɦ ɩɪɨ ɿɞɟɚɥɶɧɟ ɩɟɪɟɦɿɲɭ-

ɜɚɧɧɹ ɩɨɬɨɤɭ ȼȺɋ ɜ ɪɚɞɿɚɥɶɧɨɦɭ ɧɚɩɪɹɦɤɭ. Д12, 121Ж. 

ȼ ɨɫɧɨɜɿ ɦɨɞɟɥɶɧɢɯ ɩɿɞɯɨɞɿɜ ɿ ɭɹɜɥɟɧɶ ɥɟɠɢɬɶ «ɩɟɪɟɜɿɪɨɱɧɢɣ» ɪɨɡɪɚɯɭ-

ɧɨɤ ɞɟɹɤɨʀ ɤɨɧɫɬɪɭɤɰɿʀ ɬɟɩɥɨɿɡɨɥɶɨɜɚɧɨɝɨ, ɜ ɡɚɝɚɥɶɧɨɦɭ ɜɢɩɚɞɤɭ – ɱɚɫɬɤɨɜɨ, 

ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ ɡ ɜɿɞɨɦɢɦɢ ɝɚɛɚɪɢɬɧɢɦɢ ɿ ɬɟɩɥɨɬɟɯɧɿɱɧɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢ-

ɤɚɦɢ: 

ɚ) ɪɨɡɦɿɪɢ ɞɟɮɥɟɝɦɚɬɨɪɚ (ɬɟɩɥɨɜɨʀ ɿɡɨɥɹɰɿʀ): ɞɨɜɠɢɧɚ LD (LIS), ɜɧɭɬɪɿɲɧɿɣ 

ind  ( is

ind ) ɿ ɡɨɜɧɿɲɧɿɣ outd  ( is
outd ) ɞɿɚɦɟɬɪɢ; 

ɛ) ɤɨɟɮɿɰɿєɧɬɢ ɬɟɩɥɨɩɪɨɜɿɞɧɨɫɬɿ ɦɚɬɟɪɿɚɥɭ ɫɬɿɧɤɢ ɬɪɭɛɢ ɞɟɮɥɟɝɦɚɬɨɪɚ 

( D ) ɿ ɦɚɬɟɪɿɚɥɭ ɬɟɩɥɨɜɨʀ ɿɡɨɥɹɰɿʀ ( TI ). 

ȼɿɞɨɦɢɦɢ ɜɜɚɠɚɸɬɶɫɹ ɭɦɨɜɢ ɜɿɞɜɟɞɟɧɧɹ ɬɟɩɥɚ ɞɨ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ 

ɫɟɪɟɞɨɜɢɳɚ: ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ – ENVt , ɤɨɟɮɿɰɿєɧɬ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɬɟɩɥɨɨɛɦɿɧɭ 

– К , ɫɬɭɩɿɧɶ ɱɨɪɧɨɬɢ ɩɨɜɟɪɯɧɿ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ –  . Ⱦɥɹ ɛɿɥɶɲɨɫɬɿ ɜɿɬɱɢ-

ɡɧɹɧɢɯ ɿ ɡɚɪɭɛɿɠɧɢɯ ɦɨɞɟɥɟɣ  = 0,876 (ɟɦɚɥɶ ɱɨɪɧɚ ɛɥɢɫɤɭɱɚ) Д71, 76, 78Ж. 

Ɋɨɛɨɱɢɣ ɪɿɜɟɧɶ ɬɢɫɤɭ ɜ ȺɏȺ ɩɨɦɿɪɧɨɝɨ ɤɥɿɦɚɬɢɱɧɨɝɨ ɜɢɤɨɧɚɧɧɹ ɫɬɚɧɨ-

ɜɢɬɶ oP = 2,0 Ɇɉɚ Д76, 94Ж. 
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ɋɯɟɦɚ ɪɨɛɨɬɢ ɱɚɫɬɤɨɜɨ ɬɟɩɥɨɿɡɨɥɶɨɜɚɧɨɝɨ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ ɩɪɟɞɫɬɚɜ-

ɥɟɧɚ ɧɚ ɪɢɫ. 2.1. 

ɇɚ ɜɯɿɞ (ɜ ɧɢɠɧɸ ɱɚɫɬɢɧɭ) ɞɟɮɥɟɝɦɚɬɨɪɚ ɧɚɞɯɨɞɢɬɶ ɧɚɫɢɱɟɧɚ ɩɚɪɨɜɚ 

ȼȺɋ ɡ ɦɚɫɨɜɨɸ ɜɢɬɪɚɬɨɸ – entG , ɬɟɦɩɟɪɚɬɭɪɨɸ – ent , ɦɚɫɨɜɨɸ ɤɨɧɰɟɧɬɪɚɰɿєɸ 

– ent  . 

 

Ɋɢɫ. 2.1. ɋɯɟɦɚ ɪɨɛɨɬɢ ɱɚɫɬɤɨɜɨ ɬɟɩɥɨɿɡɨɥɶɨɜɚɧɨɝɨ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ:  1 – 

ɫɬɿɧɤɚ ɞɟɮɥɟɝɦɚɬɨɪɚ; 2 – ɩɨɬɿɤ ɮɥɟɝɦɢ; 3 – ɬɟɩɥɨɜɚ ɿɡɨɥɹɰɿɹ 

 
 

Ɂɨɜɧɿɲɧɿ ɩɨɜɟɪɯɧɿ ɞɟɮɥɟɝɦɚɬɨɪɚ ɡɧɚɯɨɞɹɬɶɫɹ ɜ ɬɟɩɥɨɜɿɣ ɜɡɚєɦɨɞɿʀ ɡ ɩɨɜɿ-

ɬɪɹɦ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɿ ɦɚɸɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɧɢɠɱɭ, ɧɿɠ ɬɟɦɩɟɪɚɬɭɪɚ 

ɩɨɬɨɤɭ ȼȺɋ. ɉɪɢ ɧɚɹɜɧɨɫɬɿ ɪɿɡɧɢɰɿ ɬɟɦɩɟɪɚɬɭɪ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ɿ ɩɨɬɨɤɭ 
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ɧɚɫɢɱɟɧɨʀ ȼȺɋ ɜɿɞɛɭɜɚєɬɶɫɹ ɱɚɫɬɤɨɜɚ ɤɨɧɞɟɧɫɚɰɿɹ ɩɟɪɟɜɚɠɧɨ ɜɢɫɨɤɨɤɢɩɥɹɱɨɝɨ 

ɤɨɦɩɨɧɟɧɬɭ ɫɭɦɿɲɿ – ɩɚɪɢ ɜɨɞɢ. 

ɉɪɢ ɤɨɧɞɟɧɫɚɰɿʀ ɩɚɪɢ ɜɨɞɢ ɜɢɧɢɤɚє ɪɿɡɧɢɰɹ ɤɨɧɰɟɧɬɪɚɰɿɣ ɜ ȼȺɋ ɦɿɠ ɩɪɢ-

ɫɬɿɧɧɢɦ ɲɚɪɨɦ ɿ ɨɫɧɨɜɧɢɦ ɩɨɬɨɤɨɦ. Ɋɿɡɧɢɰɹ ɤɨɧɰɟɧɬɪɚɰɿɣ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɜɢɧɢ-

ɤɧɟɧɧɹ ɞɢɮɭɡɿɣɧɨɝɨ ɩɨɬɨɤɭ ɦɚɫɢ ɩɚɪɢ ɜɨɞɢ ɡ ɨɫɧɨɜɧɨɝɨ ɹɞɪɚ ɩɨɬɨɤɭ ȼȺɋ ɞɨ 

ɫɬɿɧɤɢ. ɉɪɢ ɜɢɩɚɞɚɧɧɿ ɤɨɧɞɟɧɫɚɬɭ ɡ ȼȺɋ, ɩɟɪɟɜɚɠɧɨ ɜɨɞɢ, ɿɧɬɟɝɪɚɥɶɧɚ ɪɿɜɧɨ-

ɜɚɠɧɚ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɬɨɤɭ –  ɡɧɢɠɭєɬɶɫɹ Д86Ж. 

Ɂɧɢɠɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɬɨɤɭ ɦɚɬɢɦɟ ɦɿɫɰɟ ɞɨ ɩɨɜɧɨɝɨ ɨɱɢɳɟɧɧɹ ɩɚɪɢ 

ɚɦɿɚɤɭ ɜɿɞ ɩɚɪɢ ɜɨɞɢ. ɇɚɞɚɥɿ ɛɭɞɟ ɣɬɢ ɤɨɧɞɟɧɫɚɰɿɹ ɱɢɫɬɨʀ ɩɚɪɢ ɚɦɿɚɤɭ ɩɪɢ ɩɨɫ-

ɬɿɣɧɿɣ ɬɟɦɩɟɪɚɬɭɪɿ ɿ ɩɨɬɨɤɭ, ɿ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ( S

NH3
 ). 

ɉɪɨɬɢɬɟɱɿєɸ ɞɨ ȼȺɋ ɩɨ ɜɧɭɬɪɿɲɧɿɣ ɫɬɿɧɰɿ ɞɟɮɥɟɝɦɚɬɨɪɚ ɫɬɿɤɚє ɮɥɟɝɦɚ, 

ɳɨ ɦɿɫɬɢɬɶ ɩɟɪɟɜɚɠɧɨ ɜɨɞɭ. Ɉɰɿɧɤɚ ɬɟɩɥɨɜɢɯ ɬɚ ɝɿɞɪɨɞɢɧɚɦɿɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ 

ɩɨɬɨɤɭ ɮɥɟɝɦɢ, ɳɨ ɫɬɿɤɚє, ɜ ɞɿɚɩɚɡɨɧɿ ɪɨɛɨɱɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɛɭɬɨɜɢɯ ɚɛɫɨɪ-

ɛɰɿɣɧɢɯ ɯɨɥɨɞɢɥɶɧɢɤɿɜ ɬɢɩɭ Ⱥɒ-150 ɿ Ⱥɒ-160 Д11, 12, 17, 32, 38, 63, 64, Ж ɩɨɤɚ-

ɡɚɥɚ ʀɯ ɧɟɡɧɚɱɧɢɣ ɜɩɥɢɜ ɧɚ ɪɟɠɢɦɢ ɪɨɛɨɬɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ɿ, ɩɪɢ ɩɨɞɚɥɶɲɨɦɭ 

ɦɨɞɟɥɸɜɚɧɧɿ, ɧɚɹɜɧɿɫɬɶ ɮɥɟɝɦɢ ɧɟ ɜɪɚɯɨɜɭɜɚɥɚɫɹ. 

ɉɪɢ ɬɟɩɥɨɜɿɣ ɜɡɚєɦɨɞɿʀ ɩɚɪɨɜɨɝɨ ɩɨɬɨɤɭ ȼȺɋ ɿ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ɜɿɞ-

ɛɭɜɚєɬɶɫɹ ɱɚɫɬɤɨɜɟ ɨɯɨɥɨɞɠɟɧɧɹ ɩɨɬɨɤɭ ( VQ ) ɬɚ ɜɢɞɿɥɹєɬɶɫɹ ɬɟɩɥɨɬɚ ( PhQ ) ɮɚ-

ɡɨɜɨɝɨ ɩɟɪɟɯɨɞɭ (ɬɟɩɥɨɬɚ ɞɟɮɥɟɝɦɚɰɿʀ): 

                             VPhD QQQ  .                                       (2.1) 

ɑɚɫɬɢɧɚ ɬɟɩɥɚ ɜɿɞɜɨɞɢɬɶɫɹ ɜ ɧɚɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ ( ENVQ ), ɚ ɱɚɫɬɢɧɚ, ɭ 

ɜɢɝɥɹɞɿ ɨɫɶɨɜɢɯ ɩɟɪɟɬɨɤɿɜ, ɩɟɪɟɪɨɡɩɨɞɿɥɹєɬɶɫɹ ɩɨ ɫɬɿɧɰɿ ɞɟɮɥɟɝɦɚɬɨɪɚ ( KQ ), 

ɩɪɢɱɨɦɭ ɫɭɦɚɪɧɢɣ ɬɟɩɥɨɜɢɣ ɩɨɬɿɤ ɡɚɜɠɞɢ ɫɩɪɹɦɨɜɚɧɢɣ ɜɝɨɪɭ. 

Ɉɫɧɨɜɨɸ ɦɚɬɟɦɚɬɢɱɧɨʀ ɦɨɞɟɥɿ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ є ɪɿɜɧɹɧɧɹ ɡɛɟɪɟɠɟɧɧɹ 

ɬɟɩɥɚ ɿ ɦɚɫɢ Д52, 126Ж, ɹɤɿ ɞɥɹ ɟɥɟɦɟɧɬɚɪɧɨʀ i-ɨʀ ɞɿɥɹɧɰɿ ɞɟɮɥɟɝɦɚɬɨɪɚ dx ɦɚɸɬɶ 

ɜɢɝɥɹɞ: 

 KiENViDiDi QQQQ  )( ,  (2.1) 

 xxent GGG   ,  (2.2) 
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ɞɟ xG  ɢ xG  – ɦɚɫɨɜɿ ɜɢɬɪɚɬɢ ɩɚɪɨɜɨʀ ȼȺɋ ɧɚ ɜɢɯɨɞɿ ɞɿɥɹɧɤɢ Δб ɿ ɮɥɟɝɦɢ, 

ɜɿɞɩɨɜɿɞɧɨ, ɤɝ/ɫ. 

Ɇɚɬɟɦɚɬɢɱɧɭ ɦɨɞɟɥɶ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ, ɹɤ ɨɛ'єɤɬɚ ɡ ɪɨɡɩɨɞɿɥɟɧɢɦɢ ɩɚ-

ɪɚɦɟɬɪɚɦɢ, ɜ ɡɚɝɚɥɶɧɨɦɭ ɜɢɝɥɹɞɿ ɦɨɠɧɚ ɩɪɟɞɫɬɚɜɢɬɢ ɪɿɜɧɹɧɧɹɦ ɬɟɩɥɨɜɨɝɨ ɛɚ-

ɥɚɧɫɭ ɟɥɟɦɟɧɬɚɪɧɢɯ ɤɨɦɿɪɨɤ ɤɨɪɩɭɫɭ ɜ ɱɚɫɬɢɧɧɢɯ ɩɨɯɿɞɧɢɯ Д43, 45, 110, 126Ж: 

 )()()( xQ
xx

ɫ D
DDDD 





  ,  (2.3) 

ɞɟ D – ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ, °ɋ; 

DDD c  ,, – ɝɭɫɬɢɧɚ, ɦɚɫɨɜɚ ɬɟɩɥɨєɦɧɿɫɬɶ, ɤɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɩɪɨɜɿɞɧɨɫɬɿ 

ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ, ɜɿɞɩɨɜɿɞɧɨ, ɤɝ/ɦ3; Ⱦɠ/(ɤɝ·Ʉ); ȼɬ/(ɦ·Ʉ);  

)(xQ  – ɿɧɬɟɝɪɚɥɶɧɢɣ ɬɟɩɥɨɜɢɣ ɩɨɬɿɤ ɜɿɞ ɜɧɭɬɪɿɲɧɿɯ ɞɠɟɪɟɥ ɬɟɩɥɚ ɩɨ ɜɢ-

ɫɨɬɿ ɞɟɮɥɟɝɦɚɬɨɪɚ, ȼɬ;  

  – ɱɚɫ, ɫ.  

Ʌɿɜɚ ɱɚɫɬɢɧɚ ɪɿɜɧɹɧɧɹ (2.3) ɹɜɥɹє ɫɨɛɨɸ ɡɦɿɧɭ ɜɧɭɬɪɿɲɧɶɨʀ ɟɧɟɪɝɿʀ ɟɥɟɦɟ-

ɧɬɚɪɧɨʀ ɤɨɦɿɪɤɢ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ɜ ɱɚɫɿ, ɚ ɩɪɚɜɚ – ɫɭɦɭ ɤɨɧɜɟɤɬɢɜɧɢɯ ɬɟɩ-

ɥɨɜɢɯ ɩɨɬɨɤɿɜ ɩɪɢ ɨɯɨɥɨɞɠɟɧɧɿ ɿ ɞɟɮɥɟɝɦɚɰɿʀ ɩɚɪɨɜɨʀ ȼȺɋ DQ , ɩɪɢ ɬɟɩɥɨɪɨɡ-

ɫɿɸɜɚɧɧɿ ɜ ɧɚɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ ENVQ  ɬɚ ɤɨɧɞɭɤɬɢɜɧɢɯ ɩɟɪɟɬɨɤɿɜ ɬɟɩɥɚ ɜɿɞ 

ɫɭɫɿɞɧɿɯ ɹɱɿɣɨɤ (ɜ ɡɚɝɚɥɶɧɨɦɭ ɜɢɩɚɞɤɭ ɡ ɞɜɨɯ ɫɬɨɪɿɧ )1( iKQ  ɿ )1( iKQ ). 

ȼ ɪɟɡɭɥɶɬɚɬɿ, ɜ ɡɚɝɚɥɶɧɨɦɭ ɜɢɩɚɞɤɭ ɬɟɦɩɟɪɚɬɭɪɚ )(Di  ɤɨɠɧɨʀ i-ɨɣ ɟɥɟ-

ɦɟɧɬɚɪɧɨʀ ɤɨɦɿɪɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ɜɢɡɧɚɱɚєɬɶɫɹ ɩɨɱɚɬɤɨɜɢɦɢ ɡɧɚɱɟɧɧɹɦɢ ɬɟɦɩɟ-

ɪɚɬɭɪɢ ɧɚ ɰɿɣ ɞɿɥɹɧɰɿ )0( Di  ɿ ɫɭɦɚɪɧɢɦ ɬɟɩɥɨɜɢɦ ɩɨɬɨɤɨɦ ɞɨ ɧɟʀ 

                         
dQ

cm i

DiDi

DiDi )(
1

)0()(
0
 ,                     (2.4) 

ɞɟ )1()1()(   iKiKENVDi QQQQQ   – ɚɥɝɟɛɪɚʀɱɧɚ ɫɭɦɚ ɬɟɩɥɨɜɢɯ 

ɩɨɬɨɤɿɜ ɜ ɟɥɟɦɟɧɬɚɪɧɢɯ ɤɨɦɿɪɤɚɯ ɞɟɮɥɟɝɦɚɬɨɪɚ, ȼɬ. 

ɇɚ ɩɟɪɲɢɯ ɟɬɚɩɚɯ ɦɨɞɟɥɸɜɚɧɧɹ ɞɟɮɥɟɝɦɚɬɨɪɿɜ ȺɏȺ Д11, 12, 94, 155Ж 

ɩɪɨɰɟɫ ɜɧɭɬɪɿɲɧɶɨɝɨ ɦɚɫɨɨɛɦɿɧɭ ɩɪɢ ɞɟɮɥɟɝɦɚɰɿʀ (ɤɨɧɞɟɧɫɚɰɿʀ ɩɟɪɟɜɚɠɧɨ ɩɚɪɢ 

ɜɢɫɨɤɨɤɢɩɥɹɱɨɝɨ ɤɨɦɩɨɧɟɧɬɭ – ɜɨɞɢ) ɩɪɟɞɫɬɚɜɥɹɥɢ ɿɞɟɚɥɶɧɢɦ, ɬɨɛɬɨ ɜɜɚɠɚɥɢ, 
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ɳɨ ɦɚє ɦɿɫɰɟ ɿɞɟɚɥɶɧɟ ɩɟɪɟɦɿɲɭɜɚɧɧɹ ɩɨɬɨɤɭ ɜ ɪɚɞɿɚɥɶɧɨɦɭ ɧɚɩɪɹɦɤɭ ɜɿɞ ɹɞɪɚ 

ɩɨɬɨɤɭ ɞɨ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ. 

əɤ ɿ ɜ ɪɚɧɧɿɯ ɪɨɛɨɬɚɯ Д11, 12, 94Ж, ɪɨɡɝɥɹɞɚєɬɶɫɹ ɜɿɬɱɢɡɧɹɧɢɣ Ⱥɏɉ «Ʉɢʀɜ-

410» ɬɢɩɭ Ⱥɒ-160 ɡ ɬɪɭɛɱɚɫɬɢɦ ɞɟɮɥɟɝɦɚɬɨɪɨɦ ɡ ɡɨɜɧɿɲɧɿɦ ɞɿɚɦɟɬɪɨɦ 0,0160 

ɦ, ɚ ɜɧɭɬɪɿɲɧɿɦ – 0,0146 ɦ. 

ɉɨɞɚɥɶɲɿ ɨɰɿɧɤɢ ɩɚɪɚɦɟɬɪɿɜ ɩɨɬɨɤɭ ȼȺɋ ɩɚɪɨɜɨʀ ɫɭɦɿɲɿ ɜ ɞɿɚɩɚɡɨɧɿ ɪɨ-

ɛɨɬɢ ɬɢɩɨɜɢɯ ɞɟɮɥɟɝɦɚɬɨɪɿɜ ɩɨɛɭɬɨɜɢɯ Ⱥɏɉ ɜɿɬɱɢɡɧɹɧɨɝɨ Д7, 76, 78, 94Ж ɿ ɡɚɪɭ-

ɛɿɠɧɨɝɨ ɜɢɤɨɧɚɧɧɹ Д151, 159, 164Ж, ɩɨɤɚɡɚɥɢ ɧɚɹɜɧɿɫɬɶ ɥɚɦɿɧɚɪɧɨɝɨ ɪɟɠɢɦɭ ɪɭ-

ɯɭ ɡ ɱɢɫɥɚɦɢ Ɋɟɣɧɨɥɶɞɫɚ 350...600 ɩɪɢ ɥɿɧɿɣɧɿɣ ɲɜɢɞɤɨɫɬɿ 0,0075...0,0130 ɦ/ɫ 

[119]. 

ɇɚɹɜɧɿɫɬɶ ɥɚɦɿɧɚɪɧɨʀ ɲɚɪɭɜɚɬɨʀ ɬɟɱɿʀ ɩɨɬɨɤɭ ȼȺɋ ɧɟ ɩɟɪɟɞɛɚɱɚє ɿɞɟɚɥɶɧɟ 

ɩɟɪɟɦɿɲɭɜɚɧɧɹ ɩɨɬɨɤɭ ɜ ɪɚɞɿɚɥɶɧɨɦɭ ɧɚɩɪɹɦɤɭ. ȼ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɜɢɧɢɤɚє ɫɜɨ-

єɪɿɞɧɢɣ ɨɩɿɪ ɩɨɩɟɪɟɱɧɨɦɭ ɩɨɬɨɤɭ ɪɟɱɨɜɢɧɢ, ɿ ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɦɚɤɫɢɦɚɥɶɧɨ ɚɞɟɤ-

ɜɚɬɧɨʀ ɦɨɞɟɥɿ ɞɟɮɥɟɝɦɚɬɨɪɚ ɡɚ ɞɨɰɿɥɶɧɟ ɩɪɨɜɟɫɬɢ ɨɛɥɿɤ ɬɚɤɨɝɨ ɱɢɧɧɢɤɚ. 

Ɍɚɤ, ɞɥɹ ɰɢɥɿɧɞɪɢɱɧɢɯ ɤɨɨɪɞɢɧɚɬ (ɜɢɫɨɬɚ ɟɥɟɦɟɧɬɚɪɧɨʀ ɞɿɥɹɧɤɢ dx), ɩɨ-

ɬɿɤ ɦɚɫɢ (ɤɝ/ɫ) ɛɭɞɟ ɜɢɡɧɚɱɚɬɢɫɹ ɧɚɫɬɭɩɧɨɸ ɡɚɥɟɠɧɿɫɬɸ Д45Ж:                               

dxD

dd
dd

PP

T
dm AB

D

in

rrWrrWW
W

Do 


  

2
ln8314

)()( ,                              (2.5) 

ɞɟ 18W  ɤɝ/ɤɦɨɥɶ – ɦɨɥɹɪɧɚ ɦɚɫɚ ɞɢɮɭɧɞɭɸɱɨɝɨ ɤɨɦɩɨɧɟɧɬɚ (ɜɨɞɹɧɨʀ 

ɩɚɪɢ); 

)()( ,
Do rrWrrW PP  – ɩɚɪɰɿɚɥɶɧɿ ɬɢɫɤɢ ɜɨɞɹɧɨʀ ɩɚɪɢ ɜ ɩɨɬɨɰɿ ȼȺɋ, ɜɿɞɩɨɜɿɞɧɨ, ɜ 

ɹɞɪɿ ɩɨɬɨɤɭ ɬɚ ɜ ɩɪɢɫɬɿɧɧɿɣ ɡɨɧɿ ɞɟɮɥɟɝɦɚɬɨɪɚ, ɉɚ; 

ABD – ɤɨɟɮɿɰɿєɧɬ ɞɢɮɭɡɿʀ ɜɨɞɹɧɨʀ ɩɚɪɢ ɜ  ȼȺɋ, ɦ2/ɫ; 

Т – ɚɛɫɨɥɸɬɧɚ ɬɟɦɩɟɪɚɬɭɪɚ ɞɢɮɭɧɞɭɸɱɨɝɨ ɤɨɦɩɨɧɟɧɬɚ, Ʉ; 

Dd – ɩɨɬɨɱɧɟ ɱɢɫɟɥɶɧɟ ɡɧɚɱɟɧɧɹ ɞɿɚɦɟɬɪɚ ɞɟɮɥɟɝɦɚɬɨɪɚ, ɦ. 

ɉɚɪɰɿɚɥɶɧɿ ɬɢɫɤɢ ɜɨɞɹɧɨʀ ɩɚɪɢ ɜ ɩɨɬɨɰɿ ȼȺɋ ɜɢɡɧɚɱɚɸɬɶɫɹ ɡɚ ɚɩɪɨɤɫɢɦɚ-

ɰɿɣɧɢɦɢ ɡɚɥɟɠɧɨɫɬɹɦɢ, ɩɨɛɭɞɨɜɚɧɢɦɢ ɡɚ ɬɚɛɥɢɱɧɢɦɢ ɞɚɧɢɦɢ Д26, 27, 176Ж. 

Ʉɨɟɮɿɰɿєɧɬ ɞɢɮɭɡɿʀ ɛɿɧɚɪɧɢɯ ɫɢɫɬɟɦ ɦɨɠɟ ɛɭɬɢ ɪɨɡɪɚɯɨɜɚɧɢɣ ɡɚ ɜɿɞɧɨ-

ɲɟɧɧɹɦ Ɏɭɥɥɟɪɚ, ɒɥɟɬɬɟɪɚ ɿ Ƚɢɞɞɢɧɝɫɚ Д75Ж: 
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  





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3
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75,17

))()((

)(10

2

2

2

HX

HX

HX

S

АВ

P

MM

MM
T

D   (2.6) 

ɞɟ   9,14)( 3

1

X ; 07,7)( 3

1

2
 H – ɚɬɨɦɧɿ ɞɢɮɭɡɿɣɧɿ ɨɛɫɹɝɢ, ɜɿɞɩɨɜɿɞɧɨ, 

ɚɦɿɚɤɭ ɿ ɜɨɞɧɸ,   ɛɚɪP 0  ,   КTS  . 

ɉɪɢ ɦɨɞɟɥɸɜɚɧɧɿ ɬɟɩɥɨɜɢɯ ɪɟɠɢɦɿɜ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ ɛɭɥɢ ɩɪɢɣɧɹɬɿ 

ɞɨɩɭɳɟɧɧɹ Д118Ж: 

  ɚ) ɩɨ ɞɨɜɠɢɧɿ ɟɥɟɦɟɧɬɚɪɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ dx ɬɟɦɩɟɪɚɬɭɪɢ ɫɬɿɧɤɢ 

ɿ ɩɚɪɨɜɨɝɨ ɩɨɬɨɤɭ ȼȺɋ ɩɨɫɬɿɣɧɿ ɜ ɚɤɫɿɚɥɶɧɨɦɭ ɧɚɩɪɹɦɤɭ, ɜɿɞɩɨɜɿɞɧɨ, const  ɿ 

const ; 

ɛ) ɦɚɫɨɜɢɣ ɫɤɥɚɞ ɩɚɪɨɜɨɝɨ ɩɨɬɨɤɭ ȼȺɋ ɩɨ ɞɨɜɠɢɧɿ ɟɥɟɦɟɧɬɚɪɧɨʀ ɞɿɥɹɧɤɢ 

ɞɟɮɥɟɝɦɚɬɨɪɚ dx ɡɦɿɧɸєɬɶɫɹ ɡɚ ɥɨɝɚɪɢɮɦɿɱɧɢɦ ɡɚɤɨɧɨɦ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɫɩɿɜɜɿɞ-

ɧɨɲɟɧɧɹ (2.5). 

ɋɯɟɦɢ ɩɨɬɨɤɿɜ ɧɚ ɟɥɟɦɟɧɬɚɪɧɢɯ ɞɿɥɹɧɤɚɯ ɞɟɮɥɟɝɦɚɬɨɪɚ ɧɚɜɟɞɟɧɿ ɧɚ ɪɢɫ. 

2.2.-2.4. 
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Ɋɢɫ.2.2. Ɍɟɩɥɨɜɚ ɫɯɟɦɚ ɬɢɩɨɜɨʀ ɜɯɿɞɧɨʀ ɟɥɟɦɟɧɬɚɪɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ 

ȺɏȺ ɛɟɡ ɬɟɩɥɨɿɡɨɥɹɰɿʀ  
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Ɋɢɫ.2.3. Ɍɟɩɥɨɜɚ ɫɯɟɦɚ ɬɢɩɨɜɨʀ ɩɪɨɦɿɠɧɨʀ ɟɥɟɦɟɧɬɚɪɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ 

ȺɏȺ ɛɟɡ ɬɟɩɥɨɿɡɨɥɹɰɿʀ 
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Ɋɢɫ.2.4. Ɍɟɩɥɨɜɚ ɫɯɟɦɚ ɬɢɩɨɜɨʀ ɜɢɯɿɞɧɨʀ ɟɥɟɦɟɧɬɚɪɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ 

ȺɏȺ ɛɟɡ ɬɟɩɥɨɿɡɨɥɹɰɿʀ 
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Ɂ ɭɪɚɯɭɜɚɧɧɹɦ ɰɢɯ ɩɪɢɩɭɳɟɧɶ, ɚɥɝɟɛɪɚʀɱɧɚ ɫɭɦɚ ɬɟɩɥɨɜɢɯ ɩɨɬɨɤɿɜ ɜ ɟɥɟ-

ɦɟɧɬɚɪɧɿɣ ɹɱɿɣɰɿ ɞɟɮɥɟɝɦɚɬɨɪɚ ɧɚɛɭɜɚє ɬɚɤɨɝɨ ɜɢɝɥɹɞɭ: 

ɚ) ɜɯɿɞɧɚ (ɩɨɱɚɬɤɨɜɚ) ɞɿɥɹɧɤɚ: 

          xtKF envlinentDentD 1111
~    sec21 F

x
 

;  (2.7) 

ɛ) ɜɢɯɿɞɧɚ (ɤɿɧɰɟɜɚ) ɞɿɥɹɧɤɚ (К): 

          sec1
~ F

x
xtKF KKenvKlinKKKDKentD    ; (2.8) 

ɜ) ɩɪɨɦɿɠɧɚ ɞɿɥɹɧɤɚ i : 

          xtKF enviliniiiDientD ~  

   sec11 2 F
x iii   

;  (2.9) 

ɞɟ D~ – ɭɦɨɜɧɢɣ ɤɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɨɛɦɿɧɭ ɩɪɢ ɞɟɮɥɟɝɦɚɰɿʀ ɩɚɪɨɜɨɝɨ ɩɨɬɨ-

ɤɭ ȼȺɋ, ɳɨ ɜɪɚɯɨɜɭє ɩɪɨɰɟɫ ɮɚɡɨɜɨɝɨ ɩɟɪɟɯɨɞɭ, ɡɝɿɞɧɨ ɞɨ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ 1.15 

[87Ж), ȼɬ/(ɦ2Ʉ); 

,  – ɬɟɦɩɟɪɚɬɭɪɢ ɧɚ ɞɿɥɹɧɰɿ Δб ɩɚɪɨɜɨɝɨ ɩɨɬɨɤɭ ȼȺɋ ɿ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚ-

ɬɨɪɚ, ɜɿɞɩɨɜɿɞɧɨ, ɋ; 

)(iD – ɤɨɟɮɿɰɿєɧɬ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɬɟɩɥɨɨɛɦɿɧɭ ɦɿɠ ɫɬɿɧɤɨɸ ɞɟɮɥɟɝɦɚɬɨɪɚ 

ɿ ɩɨɬɨɤɨɦ ȼȺɋ, ȼɬ/(ɦ2Ʉ); 

lK  – ɥɿɧɿɣɧɢɣ ɤɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɿ ɦɿɠ ɮɥɟɝɦɨɸ ɿ ɩɨɜɿɬɪɹɦ ɧɚɜɤɨ-

ɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɧɚ ɞɿɥɹɧɰɿ x , ȼɬ (ɦɄ); 

inF  ɿ secF  – ɩɥɨɳɚ ɜɧɭɬɪɿɲɧɶɨʀ ɫɬɿɧɤɢ ɞɿɥɹɧɤɢ Δб ɿ ɚɤɫɿɚɥɶɧɨɝɨ ɩɟɪɟɪɿɡɭ 

ɬɪɭɛɢ ɞɟɮɥɟɝɦɚɬɨɪɚ, ɜɿɞɩɨɜɿɞɧɨ, ɦ2. 

Ⱦɥɹ ɪɨɡɪɚɯɭɧɤɭ ɡɨɜɧɿɲɧɶɨɝɨ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɬɟɩɥɨɨɛɦɿɧɭ ɜɟɪɬɢɤɚɥɶɧɨʀ 

ɬɪɭɛɢ ɜ ɪɟɠɢɦɿ ɩɪɢɪɨɞɧɨʀ ɤɨɧɜɟɤɰɿʀ ( ɤɨɧɜ ) ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɚɫɹ ɟɦɩɿɪɢɱɧɚ ɮɨɪ-

ɦɭɥɚ Д23Ж, ɚ ɞɥɹ ɪɨɡɪɚɯɭɧɤɭ ɩɪɨɦɟɧɢɫɬɨɝɨ ɬɟɩɥɨɨɛɦɿɧɭ ( ɥ ɭɱ ) ɮɨɪɦɭɥɚ ɋɬɟɮɚɧɚ-

Ȼɨɥɶɰɦɚɧɚ Д23Ж. 

ɋɭɦɚɪɧɢɣ ɤɨɟɮɿɰɿєɧɬ ɫɤɥɚɞɧɨɝɨ ɩɪɨɦɟɧɢɫɬɨ-ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɬɟɩɥɨɨɛɦɿɧɭ 

ɪɨɡɪɚɯɨɜɭєɬɶɫɹ ɹɤ ɚɞɢɬɢɜɧɚ ɫɭɦɚ ɫɤɥɚɞɨɜɢɯ Д43Ж : 
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 
 ])()

2
(106,367,1[ 3

1
3

ENVD
ENVD

ɥɭɱɤɨɧɜ 
 

              ).
)273()273(

(876,01067,5
44

8

ENVD

ENVD 



                                   (2.10) 

ɍɦɨɜɧɢɣ ɤɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɨɛɦɿɧɭ ɩɪɢ ɞɟɮɥɟɝɦɚɰɿʀ ɩɚɪɨɜɨɝɨ ɩɨɬɨɤɭ ȼȺɋ 

ɪɨɡɪɚɯɨɜɭєɬɶɫɹ ɧɚ ɨɫɧɨɜɿ ɪɿɜɧɹɧɧɹ (1.6): 

            33,08,0
2,0 Pr)(5,28~

ɫɦ
ɫɦin

Ph

in

ɫɦ
D rF

Q

d
 

 ,                                        (2.11) 

ɞɟ ɫɦ  ɤɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɩɪɨɜɿɞɧɨɫɬɿ ɩɚɪɨɜɨʀ ȼȺɋ Д91Ж: 

   ХАɫɦ )1(  (2.12) 

          А , X  – ɤɨɟɮɿɰɿєɧɬɢ ɬɟɩɥɨɩɪɨɜɿɞɧɨɫɬɿ ɩɚɪɢ ɜɨɞɢ ɿ ɩɚɪɢ ɚɦɿɚɤɭ ɩɪɢ ɩɚɪɚ-

ɦɟɬɪɚɯ ȼȺɋ, ɜɿɞɩɨɜɿɞɧɨ, ȼɬ/(ɦ · Ʉ); 
  – ɦɚɫɨɜɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɩɚɪɢ ɚɦɿɚɤɭ ɜ ɧɚɫɢɱɟɧɿɣ ɩɚɪɨɜɿɣ ȼȺɋ; 

PhQ – ɬɟɩɥɨɜɢɣ ɩɨɬɿɤ ɩɪɢ ɮɚɡɨɜɨɦɭ ɩɟɪɟɯɨɞɿ ɜ ɩɪɨɰɟɫɿ ɞɟɮɥɟɝɦɚɰɿʀ, ȼɬ: 

 rdmQ WPh  ,              (2.13) 

r – ɩɢɬɨɦɚ ɬɟɩɥɨɬɚ ɮɚɡɨɜɨɝɨ ɩɟɪɟɯɨɞɭ ɩɪɢ ɞɟɮɥɟɝɦɚɰɿʀ ȼȺɋ ɩɪɢ ɬɢɫɤɭ ɜ 

ɫɢɫɬɟɦɿ oP ɿ ɦɚɫɨɜɿɣ ɤɨɧɰɟɧɬɪɚɰɿʀ ɚɦɿɚɤɭ ɜ ɩɚɪɨɜɿɣ ɫɭɦɿɲɿ   ; 

ɫɦPr – ɱɢɫɥɨ ɉɪɚɧɞɬɥɹ ɞɥɹ ɩɚɪɨɜɨʀ ȼȺɋ ɩɪɢ ɬɢɫɤɭ ɜ ɫɢɫɬɟɦɿ oP  ɿ ɦɚɫɨɜɿɣ 

ɤɨɧɰɟɧɬɪɚɰɿʀ ɚɦɿɚɤɭ ɜ ɩɚɪɨɜɿɣ ɫɭɦɿɲɿ   ; 
ɫɦ  – ɤɨɟɮɿɰɿєɧɬ ɞɢɧɚɦɿɱɧɨʀ ɜ'ɹɡɤɨɫɬɿ ɩɚɪɨɜɨʀ ȼȺɋ Д63Ж:  

   09163,000001,00000753,0866,0( 2

SSɫɦ TT  

   2000106,000952,0 SS TT  

52222 10))(000104,0)(0079,0)(172,0   SS TT , ɉɚ·ɫ;    (2.14) 

ST – ɚɛɫɨɥɸɬɧɚ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɫɢɱɟɧɧɹ ɩɚɪɨɜɨʀ ȼȺɋ, Ʉ. 

Ⱦɥɹ ɜɢɜɱɟɧɧɹ ɩɪɟɞɫɬɚɜɥɟɧɨʀ ɜɢɳɟ ɝɿɩɨɬɟɡɢ ɩɪɨ ɩɟɪɫɩɟɤɬɢɜɧɿɫɬɶ ɪɟɝɭɥɸ-

ɜɚɧɧɹ ɭɦɨɜ ɬɟɩɥɨɪɨɡɫɿɸɜɚɧɧɹ ɡ ɡɨɜɧɿɲɧɶɨʀ ɩɨɜɟɪɯɧɿ ɞɟɮɥɟɝɦɚɬɨɪɚ ɩɪɢ ɡɦɿɧɿ 

ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɜɿɬɪɹ ɜ ɩɪɢɦɿɳɟɧɧɿ, ɛɭɥɨ ɪɨɡɝɥɹɧɭɬɨ ɜɢɩɚɞɨɤ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɬɟ-

ɩɥɨɨɛɦɿɧɭ ɜ ɡɚɦɤɧɟɧɨɦɭ ɩɪɨɫɬɨɪɿ. 
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Ɉɫɨɛɥɢɜɨɫɬɿ ɬɟɩɥɨɨɛɦɿɧɭ ɜ ɨɛɦɟɠɟɧɨɦɭ ɩɪɨɫɬɨɪɿ ɞɟɬɚɥɶɧɨ ɜɢɜɱɟɧɿ ɜ Д23Ж 

ɿ ɞɥɹ ɩɨɜɿɬɪɹɧɢɯ ɰɢɥɿɧɞɪɢɱɧɢɯ ɩɪɨɲɚɪɤɿɜ ɬɨɜɳɢɧɨɸ  ≥10 ɦɦ ɪɟɤɨɦɟɧɞɨɜɚɧɨ 

ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɞɥɹ ɤɨɟɮɿɰɿєɧɬɚ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɬɟɩɥɨɨɛɦɿɧɭ 
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
    ,                   (2.15) 

ɞɟ ɛɦ dd , – ɞɿɚɦɟɬɪɢ ɰɢɥɿɧɞɪɢɱɧɨʀ ɩɨɜɿɬɪɹɧɨʀ ɩɪɨɲɚɪɤɢ – ɦɟɧɲɢɣ ɿ ɛɿɥɶ-

ɲɢɣ, ɜɿɞɩɨɜɿɞɧɨ, ɦ; 

t – ɪɿɡɧɢɰɹ ɬɟɦɩɟɪɚɬɭɪ ɧɚ ɫɬɿɧɤɚɯ ɩɨɜɿɬɪɹɧɨɝɨ ɩɪɨɲɚɪɤɭ, °ɋ. 

Ɂɝɿɞɧɨ ɬɢɯ ɠɟ ɪɟɤɨɦɟɧɞɚɰɿɣ Д23Ж, ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɩɪɚɤɬɢɱɧɨ ɚɞɿɚɛɚɬɧɢɯ 

ɭɦɨɜ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫɹ ɩɨɜɿɬɪɹɧɿ ɩɪɨɲɚɪɤɢ ɦɟɧɲɿ ɧɿɠ 5 ɦɦ, ɜ ɹɤɢɯ ɩɪɢɪɨɞɧɚ 

ɤɨɧɜɟɤɰɿɹ ɜɿɞɫɭɬɧɹ, ɚ ɩɪɨɰɟɫ ɩɟɪɟɧɟɫɟɧɧɹ ɬɟɩɥɚ ɩɪɨɯɨɞɢɬɶ ɤɨɧɞɭɤɬɨɪɧɢɦ ɲɥɹ-

ɯɨɦ. 

Ʉɨɟɮɿɰɿєɧɬ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɬɟɩɥɨɨɛɦɿɧɭ ɦɿɠ ɫɬɿɧɤɨɸ ɞɟɮɥɟɝɦɚɬɨɪɚ ɿ ɥɚɦɿ-

ɧɚɪɧɢɦ ɩɨɬɨɤɨɦ ȼȺɋ, ɳɨ ɡɚɞɨɜɨɥɶɧɹє ɫɩɿɜɜɿɞɧɨɲɟɧɧɸ 

                                        10PrRe l
d                              (2.16) 

 ɪɨɡɪɚɯɨɜɭɜɚɜɫɹ ɧɚ ɨɫɧɨɜɿ ɡɚɥɟɠɧɨɫɬɿ Д85Ж: 

  14,033,0
33,0PrRe86,1 







s

b

l
d

Nu 


,                                 (2.17) 

ɞɟ 
14,0





s

b


– ɟɦɩɿɪɢɱɧɢɣ ɩɨɩɪɚɜɤɨɜɢɣ ɤɨɟɮɿɰɿєɧɬ, ɳɨ ɜɪɚɯɨɜɭє ɜɩɥɢɜ ɬɟɦ-

ɩɟɪɚɬɭɪɢ ɧɚ ɜ'ɹɡɤɿɫɬɶ ɪɿɞɢɧ. Ⱦɥɹ ɝɚɡɿɜ ɿ ɩɚɪɿɜ ɜɿɧ ɩɪɚɤɬɢɱɧɨ ɞɨɪɿɜɧɸє ɨɞɢɧɢɰɿ. 

ɉɨɩɟɪɟɞɧɿɣ ɱɢɫɟɥɶɧɢɣ ɚɧɚɥɿɡ ɩɨɤɚɡɚɜ ɦɨɠɥɢɜɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɩɿɜɜɿɞ-

ɧɨɲɟɧɧɹ (2.17) ɜ ɞɿɚɩɚɡɨɧɿ ɩɚɪɚɦɟɬɪɿɜ ɩɨɬɨɤɭ, ɫɤɥɚɞɭ ɿ ɬɟɦɩɟɪɚɬɭɪ ȼȺɋ ɜ ɬɢɩɨ-

ɜɢɯ ȺɏȺ ɩɨɛɭɬɨɜɨɝɨ ɜɢɤɨɧɚɧɧɹ. 

ɉɪɢ ɪɭɫɿ ɩɚɪɨɜɨɝɨ ɩɨɬɨɤɭ ȼȺɋ ɩɨ ɞɨɜɠɢɧɿ ɞɟɮɥɟɝɦɚɬɨɪɚ ɜɿɞɛɭɜɚєɬɶɫɹ ɧɟ 

ɬɿɥɶɤɢ ɫɧɢɠɟɧɧɹ ɞɨɥɿ ɜɢɫɨɤɨɤɢɩɥɹɱɨɝɨ ɤɨɦɩɨɧɟɧɬɚ, ɚ ɣ ɡɧɢɠɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ 

ɩɨɬɨɤɭ ɡɚ ɪɚɯɭɧɨɤ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɬɟɩɥɨɨɛɦɿɧɭ ɡɿ ɫɬɿɧɤɨɸ ɬɪɭɛɢ. 
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Ɂ ɪɿɜɧɹɧɶ ɛɚɥɚɧɫɭ ɬɟɩɥɚ ɿ ɦɚɫɢ ɧɚ ɞɟɹɤɿɣ ɞɿɥɹɧɰɿ ɞɟɮɥɟɝɦɚɬɨɪɚ Δб ɦɨɠɧɚ 

ɨɬɪɢɦɚɬɢ ɡɚɥɟɠɧɿɫɬɶ ɞɥɹ ɬɟɦɩɟɪɚɬɭɪɢ ɩɚɪɨɜɨɝɨ ɩɨɬɨɤɭ ɧɚ ɣɨɝɨ ɜɢɯɨɞɿ   , ɡɧɚ-

ɸɱɢ ɬɟɦɩɟɪɚɬɭɪɭ   ɧɚ ɜɯɨɞɿ, ɭɦɨɜɢ ɬɟɩɥɨɨɛɦɿɧɭ ɿ ɩɚɪɚɦɟɬɪɢ ɩɨɬɨɤɭ: 

                
 
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
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
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

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





Wxp
in

inpx

dmGcF
FcG

2

2/


 ,                                    (2.18) 

ɞɟ pc – ɦɚɫɨɜɚ ɿɡɨɛɚɪɧɚ ɬɟɩɥɨєɦɧɿɫɬɶ ɩɚɪɨɜɨʀ ȼȺɋ ɧɚ ɞɿɥɹɧɰɿ ∆б, 

Ⱦɠ/(ɤɝ·Ʉ); 

 – ɤɨɟɮɿɰɿєɧɬ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɬɟɩɥɨɨɛɦɿɧɭ ɦɿɠ ɩɚɪɨɜɢɦ ɩɨɬɨɤɨɦ ȼȺɋ ɿ 

ɫɬɿɧɤɨɸ ɞɟɮɥɟɝɦɚɬɨɪɚ, ɪɨɡɪɚɯɨɜɚɧɢɣ ɡɚ ɮɨɪɦɭɥɨɸ (2.17), ȼɬ/(ɦ2·Ʉ). 

Ɇɨɞɟɥɶɧɿ ɭɹɜɥɟɧɧɹ ɩɪɨ ɬɟɩɥɨɜɿ ɿ ɝɿɞɪɚɜɥɿɱɧɿ ɪɟɠɢɦɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ 

ɪɟɚɥɿɡɨɜɚɧɿ ɜ ɫɟɪɟɞɨɜɢɳɿ ɿɦɿɬɚɰɿɣɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ SТЦЮХТЧФ ɩɪɨɝɪɚɦɢ 

MATLAB Д16, 106Ж. Ɉɛɥɿɤ ɡɦɿɧɢ ɬɟɩɥɨɮɿɡɢɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ Д184-186Ж ɩɚɪɨɜɨʀ 

ȼȺɋ, ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɫɤɥɚɞɭ, ɩɪɨɜɨɞɢɜɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɜɛɭɞɨɜɚɧɨɝɨ ɛɥɨɤɭ 

Look-Up-Table. 

Ɂɚ ɧɚɜɟɞɟɧɢɦ ɜɢɳɟ ɚɥɝɨɪɢɬɦɨɦ ɜɢɤɨɧɚɧɨ ɪɨɡɪɚɯɭɧɨɤ ɬɟɦɩɟɪɚɬɭɪɧɢɯ ɩɨ-

ɥɿɜ ɞɥɹ ɞɟɮɥɟɝɦɚɬɨɪɚ ɞɿɚɦɟɬɪɨɦ 161,4 ɦɦ. Ɇɚɬɟɪɿɚɥ ɬɪɭɛɢ – ɤɨɧɫɬɪɭɤɰɿɣɧɚ 

ɫɬɚɥɶ ( ind = 45 ȼɬ/(ɦɄ)). Ɇɚɬɟɪɿɚɥ ɬɟɩɥɨɿɡɨɥɹɰɿʀ ɤɨɠɭɯɚ – ɬɤɚɧɢɧɚ ɡɿ ɫɤɥɨɜɨɥɨɤ-

ɧɚ ( ti = 0,056 ȼɬ/(ɦɄ)). 

ɇɚ ɜɯɿɞ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ ɧɚɞɯɨɞɢɬɶ ɩɨɬɿɤ ȼȺɋ ɡ ɬɟɦɩɟɪɚɬɭɪɨɸ, ɳɨ ɜɚ-

ɪɿɸєɬɶɫɹ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɜɿɞ-

ɩɨɜɿɞɧɨ ɞɨ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɚɧɢɯ ɪɹɞɚ ɞɨɫɥɿɞɧɢɤɿɜ Д11, 78Ж. 

Ɂ ɭɪɚɯɭɜɚɧɧɹɦ ɰɢɯ ɠɟ ɪɟɡɭɥɶɬɚɬɿɜ ɡɚɞɚɸɬɶɫɹ ɦɚɫɨɜɿ ɜɢɬɪɚɬɢ ɧɚ ɜɯɨɞɿ ɞɟ-

ɮɥɟɝɦɚɬɨɪɚ ɩɪɢ ɬɟɩɥɨɜɢɯ ɧɚɜɚɧɬɚɠɟɧɧɹɯ: 70; 100 ɿ 150 ȼɬ. ɐɿ ɡɧɚɱɟɧɧɹ ɬɟɩɥɨ-

ɜɢɯ ɧɚɜɚɧɬɚɠɟɧɶ ɥɟɠɚɬɶ ɜ ɞɿɚɩɚɡɨɧɿ ɡ ɦɿɧɿɦɚɥɶɧɢɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ ɜ ɯɨɥɨɞɢ-

ɥɶɧɿɣ ɤɚɦɟɪɿ Ⱥɏɉ Д25, 94, 66Ж. ɇɚɞɚɥɿ ɛɭɥɨ ɩɪɨɜɟɞɟɧɨ ɦɨɞɟɥɸɜɚɧɧɹ ɬɟɩɥɨɜɢɯ 

ɪɟɠɢɦɿɜ ɞɟɮɥɟɝɦɚɬɨɪɚ ɪɨɡɦɿɪɨɦ 0,20 ɦ ɡ 20 ɟɥɟɦɟɧɬɚɪɧɢɦɢ ɞɿɥɹɧɤɚɦɢ ɪɨɡɦɿɪɨɦ 

ɩɨ 0,01 ɦ. 
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Ɋɨɡɝɥɹɧɭɬɨ ɞɜɚ ɜɚɪɿɚɧɬɢ ɪɨɛɨɬɢ ɞɟɮɥɟɝɦɚɬɨɪɚ: ɛɟɡ ɬɟɩɥɨɜɨʀ ɿɡɨɥɹɰɿʀ ɩɿɞ-

ɣɨɦɧɨʀ ɞɿɥɹɧɤɢ ɿ – ɜ ɿɞɟɚɥɶɧɢɯ ɚɞɿɚɛɚɬɧɢɯ ɭɦɨɜɚɯ. 

ɍ ɩɟɪɲɨɦɭ ɜɢɩɚɞɤɭ ɦɨɞɟɥɸɜɚɧɧɹ ɩɪɨɜɨɞɢɥɨɫɹ ɡɚ ɬɟɦɩɟɪɚɬɭɪɚɦɢ: 10; 17; 

25 ɿ 32 °ɋ, ɚ ɜ ɞɪɭɝɨɦɭ, ɩɪɢ 10 ɿ 25 °ɋ. ɇɢɠɧɹ ɦɟɠɚ ɞɿɚɩɚɡɨɧɭ ɦɨɞɟɥɸɜɚɧɧɹ (10 

°ɋ) ɜɿɞɩɨɜɿɞɚє ɦɿɠɧɚɪɨɞɧɨɦɭ ɤɥɚɫɭ ɜɢɤɨɧɚɧɧɹ ɩɨɛɭɬɨɜɨɝɨ ɩɪɢɥɚɞɭ SN* , ɚ ɜɟɪɯ-

ɧɹ – ɩɨɦɿɪɧɨɝɨ ɤɥɿɦɚɬɭ Д22Ж. ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɿ ɩɨɜɿɬɪɹ ɜ ɩɪɢɦɿɳɟɧɧɿ 25 °ɋ ɩɪɨ-

ɜɨɞɢɬɶɫɹ ɬɟɫɬɭɜɚɧɧɹ ɧɚ ɟɧɟɪɝɨɫɩɨɠɢɜɚɧɧɹ ɩɨɛɭɬɨɜɨɝɨ ɯɨɥɨɞɢɥɶɧɨɝɨ ɩɪɢɥɚɞɚ 

[22]. 

Ɋɟɡɭɥɶɬɚɬɢ ɩɟɪɲɨʀ ɫɟɪɿʀ ɦɨɞɟɥɸɜɚɧɧɹ ɧɚɜɟɞɟɧɿ ɧɚ ɪɢɫ. 2.5-2.31, ɚ ɞɪɭɝɨʀ 

ɫɟɪɿʀ – ɧɚ ɪɢɫ. 2.32-2.44. 

Ⱥɧɚɥɿɡ ɪɟɡɭɥɶɬɚɬɿɜ ɦɨɞɟɥɸɜɚɧɧɹ ɞɨɡɜɨɥɢɜ ɜɢɹɜɢɬɢ ɡɧɚɱɧɭ ɪɨɡɪɚɯɭɧɤɨɜɭ 

ɪɿɡɧɢɰɸ ɬɟɦɩɟɪɚɬɭɪ ɦɿɠ ɩɨɬɨɤɨɦ ȼȺɋ ɿ ɫɬɿɧɤɨɸ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ. 

Ⱦɚɧɿ ɚɧɚɥɿɡɭ ɧɚɜɟɞɟɧɿ ɜ ɬɚɛɥɢɰɿ 2.1. 

Ⱥɧɚɥɿɡ ɬɚɛɥɢɰɿ 2.1 ɩɨɤɚɡɚɜ, ɳɨ ɦɿɧɿɦɚɥɶɧɚ ɪɿɡɧɢɰɹ ɬɟɦɩɟɪɚɬɭɪ ɦɿɠ ɩɨɬɨ-

ɤɨɦ ȼȺɋ ɿ ɫɬɿɧɤɨɸ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ ɦɚє ɦɿɫɰɟ ɜ ɚɞɿɚɛɚɬɧɢɯ ɭɦɨɜɚɯ ɪɨɛɨɬɢ 

ɞɟɮɥɟɝɦɚɬɨɪɚ, ɤɨɥɢ ɜɩɥɢɜ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɜɿɞɫɭɬɧɿɣ. 

Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɩɿɞɬɜɟɪɞɢɥɢ ɜɿɞɨɦɢɣ ɮɚɤɬ ɩɪɨ ɧɟɩɪɚɰɟɡɞɚɬɧɿɫɬɶ 

ȺɏȺ ɲɬɚɬɧɨʀ ɤɨɧɫɬɪɭɤɰɿʀ (ɛɟɡ ɬɟɩɥɨɜɨʀ ɿɡɨɥɹɰɿʀ ɜɫɿєʀ ɩɿɞɣɨɦɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟ-

ɝɦɚɬɨɪɚ) ɜ ɭɦɨɜɚɯ ɧɢɡɶɤɨʀ ɬɟɦɩɟɪɚɬɭɪɢ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ (10 °ɋ) ɿ 

ɦɿɧɿɦɚɥɶɧɢɯ ɬɟɩɥɨɜɢɯ ɧɚɜɚɧɬɚɠɟɧɧɹɯ ɧɚ ɝɟɧɟɪɚɬɨɪɿ-ɬɟɪɦɨɫɢɮɨɧɿ (70 ȼɬ). 

ɇɚ ɪɢɫ. 2.5 ɡɨɛɪɚɠɟɧɨ ɪɟɠɢɦ ɪɨɛɨɬɢ ɞɟɮɥɟɝɦɚɬɨɪɚ, ɤɨɥɢ ɭ ɜɟɪɯɧɿɣ ɣɨɝɨ 

ɱɚɫɬɢɧɿ ɡɧɚɯɨɞɢɬɶɫɹ ɮɪɨɧɬ ɿɧɟɪɬɧɨɝɨ ɝɚɡɭ – ɜɨɞɧɸ. ɇɚ ɰɟ ɜɤɚɡɭє ɬɟɦɩɟɪɚɬɭɪɚ 

ɩɨɬɨɤɭ 44 °ɋ, ɦɟɧɲɚ ɧɿɠ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɫɢɱɟɧɧɹ ɚɦɿɚɤɭ ɩɪɢ ɬɢɫɤɭ ɜ ɫɢɫɬɟɦɿ 2,0 

Ɇɉɚ – 49 °ɋ Д86Ж. 
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Ɋɢɫ. 2.5. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɩɨɬɨɤɭ ȼȺɋ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ ɧɟɪɨɛɨɱɨɝɨ 

ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 70 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

10 °ɋ 

 



55 
 

 

 

 

 

Ɋɢɫ. 2.6. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ 

ɧɟɪɨɛɨɱɨɝɨ ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 70 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

10 °ɋ 
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Ɋɢɫ. 2.7. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɩɨɬɨɤɭ ȼȺɋ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ ɧɟɪɨɛɨɱɨɝɨ 

ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 100 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

10 °ɋ 
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Ɋɢɫ. 2.8. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ 

ɧɟɪɨɛɨɱɨɝɨ ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 100 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

10 °ɋ 
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Ɋɢɫ. 2.9. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɩɨɬɨɤɭ ȼȺɋ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ ɧɟɪɨɛɨɱɨɝɨ 

ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 150 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

10 °ɋ 
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Ɋɢɫ. 2.10. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ 

ɧɟɪɨɛɨɱɨɝɨ ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 150 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

10 °ɋ 
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Ɋɢɫ. 2.11. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ ɜ ɫɬɚɥɨɦɭ 

(ɫɬɚɰɿɨɧɚɪɧɨɦɭ) ɪɟɠɢɦɿ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ  

10 °ɋ ɿ ɪɿɡɧɢɯ ɡɧɚɱɟɧɧɹɯ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-ɬɟɪɦɨɫɢɮɨɧɿ 
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Ɋɢɫ. 2.12. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɩɨɬɨɤɭ ȼȺɋ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ ɧɟɪɨɛɨɱɨɝɨ 

ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 70 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

17 °ɋ 
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Ɋɢɫ. 2.13. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ 

ɧɟɪɨɛɨɱɨɝɨ ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 70 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

17 °ɋ 
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Ɋɢɫ. 2.14. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɩɨɬɨɤɭ ȼȺɋ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ ɧɟɪɨɛɨɱɨɝɨ 

ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 100 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

17 °ɋ 
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Ɋɢɫ. 2.15. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ 

ɧɟɪɨɛɨɱɨɝɨ ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 100 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

17 °ɋ 
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Ɋɢɫ. 2.16. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɩɨɬɨɤɭ ȼȺɋ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ ɧɟɪɨɛɨɱɨɝɨ 

ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 150 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

17 °ɋ 
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Ɋɢɫ. 2.17. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ 

ɧɟɪɨɛɨɱɨɝɨ ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 150 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

17 °ɋ 
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Ɋɢɫ. 2.18. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ ɜ ɫɬɚɥɨɦɭ 

(ɫɬɚɰɿɨɧɚɪɧɨɦɭ) ɪɟɠɢɦɿ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ  

17 °ɋ ɿ ɪɿɡɧɢɯ ɡɧɚɱɟɧɧɹɯ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-ɬɟɪɦɨɫɢɮɨɧɿ 
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Ɋɢɫ. 2.19. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɩɨɬɨɤɭ ȼȺɋ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ ɧɟɪɨɛɨɱɨɝɨ 

ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 70 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

25 °ɋ 
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Ɋɢɫ. 2.20. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ 

ɧɟɪɨɛɨɱɨɝɨ ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 70 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

25 °ɋ 
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Ɋɢɫ. 2.21. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɩɨɬɨɤɭ ȼȺɋ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ ɧɟɪɨɛɨɱɨɝɨ 

ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 100 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

25 °ɋ 
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Ɋɢɫ. 2.22. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ 

ɧɟɪɨɛɨɱɨɝɨ ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 100 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

25 °ɋ 
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Ɋɢɫ. 2.23. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɩɨɬɨɤɭ ȼȺɋ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ ɧɟɪɨɛɨɱɨɝɨ 

ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 150 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

25 °ɋ 
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Ɋɢɫ. 2.24. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ 

ɧɟɪɨɛɨɱɨɝɨ ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 150 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

25 °ɋ 
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Ɋɢɫ. 2.25. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ ɜ ɫɬɚɥɨɦɭ 

(ɫɬɚɰɿɨɧɚɪɧɨɦɭ) ɪɟɠɢɦɿ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ  

25 °ɋ ɿ ɪɿɡɧɢɯ ɡɧɚɱɟɧɧɹɯ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-ɬɟɪɦɨɫɢɮɨɧɿ 
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Ɋɢɫ. 2.26. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɩɨɬɨɤɭ ȼȺɋ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ ɧɟɪɨɛɨɱɨɝɨ 

ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 70 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

32 °ɋ 
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Ɋɢɫ. 2.27. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ 

ɧɟɪɨɛɨɱɨɝɨ ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 70 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

32 °ɋ 
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Ɋɢɫ. 2.28. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɩɨɬɨɤɭ ȼȺɋ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ ɧɟɪɨɛɨɱɨɝɨ 

ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 100 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

32 °ɋ 
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Ɋɢɫ. 2.29. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ 

ɧɟɪɨɛɨɱɨɝɨ ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 100 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

32 °ɋ 
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Ɋɢɫ. 2.30. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɩɨɬɨɤɭ ȼȺɋ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ ɧɟɪɨɛɨɱɨɝɨ 

ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 150 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

32 °ɋ 
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Ɋɢɫ. 2.31. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ 

ɧɟɪɨɛɨɱɨɝɨ ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 150 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

32 °ɋ 
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Ɋɢɫ. 2.32. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ ɜ ɫɬɚɥɨɦɭ 

(ɫɬɚɰɿɨɧɚɪɧɨɦɭ) ɪɟɠɢɦɿ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ  

32 °ɋ ɿ ɪɿɡɧɢɯ ɡɧɚɱɟɧɧɹɯ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-ɬɟɪɦɨɫɢɮɨɧɿ 
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Ɋɢɫ. 2.33. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ 

ɧɟɪɨɛɨɱɨɝɨ ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 70 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

10 °ɋ; ɚɞɿɚɛɚɬɧɚ ɬɟɩɥɨɿɡɨɥɹɰɿɹ ɞɟɮɥɟɝɦɚɬɨɪɚ 
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Ɋɢɫ. 2.34. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɩɨɬɨɤɭ ȼȺɋ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ ɧɟɪɨɛɨɱɨɝɨ 

ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 70 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

10 °ɋ; ɚɞɿɚɛɚɬɧɚ ɬɟɩɥɨɿɡɨɥɹɰɿɹ ɞɟɮɥɟɝɦɚɬɨɪɚ 
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Ɋɢɫ. 2.35. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ 

ɧɟɪɨɛɨɱɨɝɨ ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 100 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

10 °ɋ; ɚɞɿɚɛɚɬɧɚ ɬɟɩɥɨɿɡɨɥɹɰɿɹ ɞɟɮɥɟɝɦɚɬɨɪɚ 
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Ɋɢɫ. 2.36. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɩɨɬɨɤɭ ȼȺɋ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ ɧɟɪɨɛɨɱɨɝɨ 

ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 100 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

10 °ɋ; ɚɞɿɚɛɚɬɧɚ ɬɟɩɥɨɿɡɨɥɹɰɿɹ ɞɟɮɥɟɝɦɚɬɨɪɚ 
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Ɋɢɫ. 2.37. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ 

ɧɟɪɨɛɨɱɨɝɨ ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 150 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

10 °ɋ; ɚɞɿɚɛɚɬɧɚ ɬɟɩɥɨɿɡɨɥɹɰɿɹ ɞɟɮɥɟɝɦɚɬɨɪɚ 
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Ɋɢɫ. 2.38. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɩɨɬɨɤɭ ȼȺɋ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ ɧɟɪɨɛɨɱɨɝɨ 

ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 150 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

10 °ɋ; ɚɞɿɚɛɚɬɧɚ ɬɟɩɥɨɿɡɨɥɹɰɿɹ ɞɟɮɥɟɝɦɚɬɨɪɚ 
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Ɋɢɫ. 2.39. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ 

ɧɟɪɨɛɨɱɨɝɨ ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 70 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

25 °ɋ; ɚɞɿɚɛɚɬɧɚ ɬɟɩɥɨɿɡɨɥɹɰɿɹ ɞɟɮɥɟɝɦɚɬɨɪɚ 

 

 

 



89 
 

 

 

 

 

Ɋɢɫ. 2.40. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɩɨɬɨɤɭ ȼȺɋ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ ɧɟɪɨɛɨɱɨɝɨ 

ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 70 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

25 °ɋ; ɚɞɿɚɛɚɬɧɚ ɬɟɩɥɨɿɡɨɥɹɰɿɹ ɞɟɮɥɟɝɦɚɬɨɪɚ 
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Ɋɢɫ. 2.41. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ 

ɧɟɪɨɛɨɱɨɝɨ ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 100 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

25 °ɋ; ɚɞɿɚɛɚɬɧɚ ɬɟɩɥɨɿɡɨɥɹɰɿɹ ɞɟɮɥɟɝɦɚɬɨɪɚ 
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Ɋɢɫ. 2.42. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɩɨɬɨɤɭ ȼȺɋ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ ɧɟɪɨɛɨɱɨɝɨ 

ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 100 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

25 °ɋ; ɚɞɿɚɛɚɬɧɚ ɬɟɩɥɨɿɡɨɥɹɰɿɹ ɞɟɮɥɟɝɦɚɬɨɪɚ 
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Ɋɢɫ. 2.43. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ 

ɧɟɪɨɛɨɱɨɝɨ ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 150 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

25 °ɋ; ɚɞɿɚɛɚɬɧɚ ɬɟɩɥɨɿɡɨɥɹɰɿɹ ɞɟɮɥɟɝɦɚɬɨɪɚ 
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Ɋɢɫ. 2.44. Ɍɟɦɩɟɪɚɬɭɪɧɿ ɩɨɥɹ ɩɨɬɨɤɭ ȼȺɋ ɩɪɢ ɜɢɯɨɞɿ ɧɚ ɪɟɠɢɦ ɡ ɧɟɪɨɛɨɱɨɝɨ 

ɫɬɚɧɭ (ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ): ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ – 150 ȼɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – 

25 °ɋ; ɚɞɿɚɛɚɬɧɚ ɬɟɩɥɨɿɡɨɥɹɰɿɹ ɞɟɮɥɟɝɦɚɬɨɪɚ 
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Ɍɚɛɥɢɰɹ 2.1. 

Ɋɨɡɪɚɯɭɧɤɨɜɚ ɪɿɡɧɢɰɹ ɬɟɦɩɟɪɚɬɭɪ ɦɿɠ ɩɨɬɨɤɨɦ ȼȺɋ ɿ ɫɬɿɧɤɨɸ ɞɟɮɥɟɝɦɚɬɨ-
ɪɚ ȺɏȺ ɩɪɢ ɪɿɡɧɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɡɨɜɧɿɲɧьɨɝɨ ɩɨɜɿɬɪɹ ɿ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧ-

ɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-ɬɟɪɦɨɫɢɮɨɧɿ 
 

Ⱦɟɮɥɟɝɦɚɬɨɪ ɛɟɡ ɬɟɩɥɨɿɡɨɥɹɰɿʀ 

Ɍɟɩɥɨɜɟ ɧɚɜɚ-
ɧɬɚɠɟɧɧɹ 
ɝɟɧɟɪɚɬɨɪɚ-
ɬɟɪɦɨɫɢɮɨɧɚ 
ȺɏȺ, ȼɬ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, °ɋ 

10 17 25 32 

70 19 18 15 16 

100 29 28 28 24 

150 36 34 32 29 

Ⱦɟɮɥɟɝɦɚɬɨɪ ɡ ɬɟɩɥɨɿɡɨɥɹɰɿɣɧɢɦ ɩɨɤɪɢɬɬɹɦ 

Ɍɟɩɥɨɜɟ ɧɚɜɚ-
ɧɬɚɠɟɧɧɹ 
ɝɟɧɟɪɚɬɨɪɚ-
ɬɟɪɦɨɫɢɮɨɧɚ 
ȺɏȺ, ȼɬ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, °ɋ 

10 - 25 - 

70 13 - 16 - 

100 23 - 23 - 

150 28 - 28 - 

 

ɉɪɢ ɡɛɿɥɶɲɟɧɧɿ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɩɨɱɢɧɚєɬɶɫɹ ɡɚɩɭɫɤ ȺɏȺ (ɩɪɢ 

100 ɿ 150 ȼɬ). ɉɪɢ 100 ȼɬ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɜɢɯɨɞɿ ɞɟɮɥɟɝɦɚɬɨɪɚ – 64 °ɋ. ɉɪɢ ɬɢ-

ɫɤɭ ɜ ɫɢɫɬɟɦɿ 2,0 Ɇɉɚ ɦɚɫɨɜɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɩɚɪɨɜɨʀ ȼȺɋ 0,997, ɬɨɛɬɨ ɪɭɯɚєɬɶɫɹ 

ɩɪɚɤɬɢɱɧɨ ɱɢɫɬɢɣ ɚɦɿɚɤ. ɉɪɢ 150 ȼɬ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɜɢɯɨɞɿ ɞɟɮɥɟɝɦɚɬɨɪɚ        

73 °ɋ, ɚ ɦɚɫɨɜɚ ɤɨɧɰɟɧɬɪɚɰɿɹ – 0,994. 

ɉɨɱɢɧɚɸɱɢ ɡ ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ17 °ɋ, ɧɚ-

ɜɿɬɶ ɿ ɩɪɢ ɦɿɧɿɦɚɥɶɧɨɦɭ ɧɚɜɚɧɬɚɠɟɧɧɿ, ɜ ɤɨɧɞɟɧɫɚɬɨɪ ɩɪɨɯɨɞɢɬɶ ɩɪɚɤɬɢɱɧɨ ɱɢɫ-

ɬɚ ɩɚɪɚ ɚɦɿɚɤɭ. ɉɪɢ ɰɶɨɦɭ ɧɚ ɩɨɥɨɜɢɧɿ ɞɨɜɠɢɧɢ ɞɟɮɥɟɝɦɚɬɨɪɚ (ɭ ɜɟɪɯɧɿɣ ɱɚɫ-

ɬɢɧɿ) ɡɧɚɯɨɞɢɬɶɫɹ ɩɨɬɿɤ ȼȺɋ ɡ ɦɚɫɨɜɨɸ ɤɨɧɰɟɧɬɪɚɰɿєɸ 0,990. 
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ɉɪɢ 25 °ɋ ɿ ɬɟɩɥɨɜɨɦɭ ɧɚɜɚɧɬɚɠɟɧɧɿ 150 ȼɬ ɩɚɪɨɜɢɣ ɮɪɨɧɬ ɩɪɨɫɭɜɚєɬɶɫɹ 

ɞɨ ɤɿɧɰɹ ɞɟɮɥɟɝɦɚɬɨɪɚ ɿ ɪɟɚɥɿɡɭєɬɶɫɹ ɲɬɚɬɧɢɣ ɪɟɠɢɦ ɨɱɢɳɟɧɧɹ ȼȺɋ. 

Ɍɚɤɢɣ ɠɟ ɟɮɟɤɬ ɦɚє ɦɿɫɰɟ ɿ ɩɪɢ 70 ȼɬ, ɚɥɟ ɜɠɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ ɩɨɜɿɬɪɹ 

ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ 32 °ɋ. 

ȼ ɚɞɿɚɛɚɬɧɢɯ ɭɦɨɜɚɯ ɩɪɨɯɿɞ ɩɨɬɨɤɭ ȼȺɋ ɩɪɢ 10 °ɋ ɦɚє ɦɿɫɰɟ ɜɠɟ ɩɪɢ ɦɿ-

ɧɿɦɚɥɶɧɨɦɭ ɬɟɩɥɨɜɨɦɭ ɧɚɜɚɧɬɚɠɟɧɧɿ 70 ȼɬ (ɪɢɫ. 2.34). ɐɟɣ ɦɨɦɟɧɬ ɦɨɠɧɚ ɜɢ-

ɡɧɚɱɢɬɢ ɩɨ ɬɟɦɩɟɪɚɬɭɪɿ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ, ɩɨ ɪɹɞɭ ɜɢɩɪɨɛɭɜɚɧɶ Д11, 106Ж, ɳɨ 

ɞɨɪɿɜɧɸє 65 °ɋ. ɐɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɿɞɩɨɜɿɞɚє ɦɿɧɿɦɚɥɶɧɿɣ ɬɟɦɩɟɪɚɬɭɪɿ ɜ ɯɨɥɨɞɢ-

ɥɶɧɿɣ ɤɚɦɟɪɿ ɣ ɬɟɦɩɟɪɚɬɭɪɿ ɜ ɤɿɧɰɿ ɤɢɩɿɧɧɹ ȼȺɊ, ɧɟ ɜɢɳɟ 170 °ɋ. Ɉɛɦɟɠɟɧɧɹ ɩɨ 

ɬɟɦɩɟɪɚɬɭɪɚɯ ɤɢɩɿɧɧɹ ɩɨɜ'ɹɡɚɧɨ ɡ ɟɤɫɩɨɧɟɧɰɿɚɥɶɧɢɦ ɡɛɿɥɶɲɟɧɧɹɦ ɿɧɬɟɧɫɢɜɧɨɫɬɿ 

ɤɨɪɨɡɿɣɧɢɯ ɩɪɨɰɟɫɿɜ ɜ ɡɨɧɿ ɬɟɩɥɨɩɿɞɜɨɞɭ ɝɟɧɟɪɚɬɨɪɚ-ɬɟɪɦɨɫɢɮɨɧɚ Д46, 69, 17, 

128]. 

ɉɪɢ 100 ȼɬ ɜ ɤɿɧɰɿ ɞɟɮɥɟɝɦɚɬɨɪɚ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɬɟɦɩɟɪɚɬɭɪɚ 88 °ɋ, ɳɨ 

ɜɿɞɩɨɜɿɞɚє ɦɚɫɨɜɿɣ ɤɨɧɰɟɧɬɪɚɰɿʀ ɚɦɿɚɤɭ ɜ ɩɨɬɨɰɿ ȼȺɋ 0,985 (ɪɢɫ. 2.36), ɚ ɩɪɢ 

150 ȼɬ, ɜɿɞɩɨɜɿɞɧɨ, ɩɚɪɚɦɟɬɪɢ ɩɨɬɨɤɭ 93 °ɋ ɿ 0,970 (ɪɢɫ. 2.38) Д86Ж. 

ɉɪɢ 25 °ɋ ɣ 70 ȼɬ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɬɨɤɭ ɧɚ ɜɢɯɨɞɿ 81 °ɋ (ɪɢɫ. 2.40), ɚ ɦɚɫɨ-

ɜɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɚɦɿɚɤɭ ɜ ɩɨɬɨɰɿ ȼȺɋ 0,996, ɩɪɢ 100 ȼɬ ɣ 150 ȼɬ ɰɟ, ɜɿɞɩɨɜɿɞɧɨ, 

88 °ɋ, 0,985 (ɪɢɫ. 2.42) ɬɚ 93 °ɋ, 0,977 (ɪɢɫ. 2.44). 

ɐɿ ɪɨɡɪɚɯɭɧɤɨɜɿ ɪɟɡɭɥɶɬɚɬɢ ɨɬɪɢɦɚɧɿ ɜɩɟɪɲɟ ɿ ɜɢɦɚɝɚɸɬɶ ɟɤɫɩɟɪɢɦɟɧɬɚ-

ɥɶɧɨʀ ɩɟɪɟɜɿɪɤɢ. 

 

2.2. Ɇɨɞɟɥɸɜɚɧɧɹ ɪɟɠɢɦɿɜ ɬɟɩɥɨɨɛɦɿɧɭ ɜ ɝɟɧɟɪɚɬɨɪɿ-ɬɟɪɦɨɫɢɮɨɧɿ 

 

ȼɜɚɠɚєɬɶɫɹ, ɳɨ ɜɫɿ ɬɟɩɥɨɜɿ ɩɨɬɨɤɢ ɩɨ ɧɨɪɦɚɥɿ ɞɨ ɧɟɿɡɨɥɶɨɜɚɧɨʀ ɫɬɿɧɰɿ ɬɨ-

ɜɳɢɧɨɸ δ ɝɚɫɹɬɶɫɹ ɜɫɟɪɟɞɢɧɿ ɭɤɥɚɞɟɧɨɝɨ ɨɛ'єɦɭ ɪɿɞɢɧɢ (ɪɨɡɱɢɧɭ). 

ɇɚ ɧɟɿɡɨɥɶɨɜɚɧɿɣ ɫɬɿɧɰɿ ɩɨ ɜɫɿɣ ɜɢɫɨɬɿ ɇ ɜɫɬɚɧɨɜɥɟɧɨ ɬɟɩɥɨɜɟ ɞɠɟɪɟɥɨ 

ɡɦɿɧɧɨʀ ɩɨɬɭɠɧɨɫɬɿ )(0 q , ɞɟ   – ɡɦɿɧɧɚ ɡɚ ɱɚɫɨɦ, )(0 q  – ɡɚɞɚɧɢɣ ɡɚɤɨɧ ɧɚɝɪɿɜɭ 

ɡɚ ɱɚɫɨɦ (ɪɢɫ. 2.45).  
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Ɋɢɫ. 2.45. ɋɯɟɦɚ ɩɪɨɰɟɫɭ ɬɟɩɥɨɩɟɪɟɞɚɱɿ ɜ ɝɟɧɟɪɚɬɨɪɿ-ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ 
 

Ɉɛ'єɦ, ɭɤɥɚɞɟɧɢɣ ɦɿɠ ɧɟɿɡɨɥɶɨɜɚɧɨɸ ɣ ɿɡɨɥɶɨɜɚɧɨɸ ɫɬɿɧɤɚɦɢ, ɡɚɩɨɜɧɟɧɢɣ 

ɛɿɧɚɪɧɢɦ ɪɨɡɱɢɧɨɦ ɡ ɜɿɞɨɦɨɸ ɦɚɫɨɜɨɸ ɱɚɫɬɤɨɸ ɤɨɦɩɨɧɟɧɬɿɜ ɪɨɡɱɢɧɭ ɿ ɪɨɡɱɢɧ-

ɧɢɤɚ. 

ȼ ɞɟɹɤɢɣ ɦɨɦɟɧɬ ɱɚɫɭ   ɡɨɜɧɿɲɧє ɬɟɩɥɨɜɟ ɞɠɟɪɟɥɨ ɧɚɞɚє ɞɿɸ ɩɨ ɜɫɿɣ ɜɢ-

ɫɨɬɿ ɇ ɧɟɿɡɨɥɶɨɜɚɧɨʀ ɫɬɿɧɤɢ ɬɨɜɳɢɧɨɸ δ, ɳɨ ɡɨɪɿєɧɬɨɜɚɧɟ ɩɨ ɧɨɪɦɚɥɿ ɜɫɟɪɟɞɢɧɭ 

ɫɬɿɧɤɢ. 

ɇɚɜɟɞɟɧɚ ɜɡɚєɦɨɞɿɹ ɡɚɞɨɜɨɥɶɧɹє ɡɚɤɨɧɭ Ɏɭɪ'є ɿ ɨɩɢɫɭєɬɶɫɹ ɪɿɜɧɹɧɧɹɦ ɬɟ-

ɩɥɨɩɪɨɜɿɞɧɨɫɬɿ ɜ ɫɢɫɬɟɦɿ ɤɨɨɪɞɢɧɚɬ (0БВ) Д48Ж: 













2

2

2

2
2

Y

T

X

T
a

T www ,                                           (2.28) 

ɞɟ  X0 , HY 0 , ),,(  YXTT ww ,                                                  

w – ɿɧɞɟɤɫ, ɜɿɞɧɨɫɢɬɶɫɹ ɞɨ ɫɬɿɧɤɢ. 

ɇɚ ɩɿɞɫɬɚɜɿ ɜɢɳɟɜɢɤɥɚɞɟɧɢɯ ɩɪɢɩɭɳɟɧɶ ɫɮɨɪɦɭɥɸєɦɨ ɤɪɚɣɨɜɭ ɡɚɞɚɱɭ: 

ɚ) ɪɿɜɧɨɦɿɪɧɭ ɞɿɸ ɬɟɩɥɨɜɨɝɨ ɞɠɟɪɟɥɚ ɩɨ ɜɫɿɣ ɞɨɜɠɢɧɿ ɧɟɿɡɨɥɶɨɜɚɧɨʀ ɫɬɿɧ-

ɤɢ (ɡɚɤɨɧ Ɏɭɪ'є): 

                

0
0 )(




X

w

X

T
q    ;                                                        (2.29) 
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ɛ) ɜ ɩɨɱɚɬɤɨɜɢɣ ɦɨɦɟɧɬ ɱɚɫɭ ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɿɧɤɢ ɿ ɬɟɦɩɟɪɚɬɭɪɚ ɪɨɡɱɢɧɭ 

ɞɨɪɿɜɧɸɸɬɶ ɬɟɦɩɟɪɚɬɭɪɿ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ: 

             constTTw  00 ;                                               (2.30) 

ɜ) ɝɪɚɧɢɱɧɚ ɭɦɨɜɚ ɬɪɟɬɶɨɝɨ ɪɨɞɭ ɭ ɜɢɝɥɹɞɿ ɜɢɦɭɲɟɧɨɝɨ ɬɟɩɥɨɨɛɦɿɧɭ ɦɿɠ 

ɧɟɿɡɨɥɶɨɜɚɧɨɸ ɫɬɿɧɤɨɸ ɿ ɭɤɥɚɞɟɧɢɦ ɨɛ'єɦɨɦ ɪɨɡɱɢɧɭ ɡɚ ɡɚɤɨɧɨɦ ɩɪɢɪɨɞɧɨʀ ɤɨɧ-

ɜɟɤɰɿʀ: 

                             0)( 


 LXwL
X

w
w TT

X

T


                         (2.31) 

ɞɟ L  – ɤɨɟɮɿɰɿєɧɬ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɬɟɩɥɨɨɛɦɿɧɭ ɜɿɞ ɫɬɿɧɤɢ ɞɨ ɪɨɡɱɢɧɭ,  

LT  – ɫɟɪɟɞɧɶɨɡɜɚɠɟɧɚ ɬɟɦɩɟɪɚɬɭɪɚ ɪɨɡɱɢɧɭ; 

L – ɜɨɞɨɚɦɿɚɱɧɢɣ ɪɨɡɱɢɧ. 

ɝ) ɜɿɞɫɭɬɧɿɫɬɶ ɬɟɩɥɨɩɪɢɩɥɢɜɿɜ ɡ ɬɨɪɰɿɜ ɫɬɿɧɤɢ: 
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Ɂ ɬɟɨɪɿʀ ɪɨɡɜɢɧɟɧɨɝɨ ɛɭɥɶɛɚɲɤɨɜɨɝɨ ɪɟɠɢɦɭ ɤɢɩɿɧɧɹ ɪɿɞɢɧɢ ɜ ɨɛɦɟɠɟɧɨ-

ɦɭ ɨɛ'єɦɿ ɜɢɩɥɢɜɚє, ɳɨ ɩɪɢ ɞɟɹɤɿɣ ɳɿɥɶɧɨɫɬɿ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɭ ɤɪq , ɜɿɞɩɨɜɿɞɧɨ-

ɝɨ ɝɪɚɧɢɱɧɨɦɭ ɡɧɚɱɟɧɧɸ ɤɨɟɮɿɰɿєɧɬɚ ɬɟɩɥɨɨɛɦɿɧɭ L , ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɧɚɣ-

ɛɿɥɶɲ ɿɧɬɟɧɫɢɜɧɢɣ ɿ ɫɬɿɣɤɢɣ ɪɟɠɢɦ ɤɢɩɿɧɧɹ. Ɂɧɚɯɨɞɠɟɧɧɹ ɞɚɧɨɝɨ ɪɟɠɢɦɭ ɤɢ-

ɩɿɧɧɹ ɿ ɛɭɞɟ ɜɿɞɩɨɜɿɞɚɬɢ ɦɚɤɫɢɦɚɥɶɧɿɣ ɟɮɟɤɬɢɜɧɨɫɬɿ ɬɟɩɥɨɨɛɦɿɧɭ ɩɪɢ ɡɚɞɚɧɨɦɭ 

ɡɚɤɨɧɿ ɜɩɥɢɜɭ ɬɟɩɥɨɜɨɝɨ ɞɠɟɪɟɥɚ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɡɚɞɚɧɨɝɨ ɪɟɠɢɦɭ ɦɚє ɜɢɤɨɧɭɜɚɬɢɫɹ ɬɚɤɚ ɭɦɨ-

ɜɚ ɿɫɧɭɜɚɧɧɹ ɟɤɫɬɪɟɦɭɦɭ ɮɭɧɤɰɿʀ: 

                            0
 ɤɪqq

L

dq

d
.                                               (2.33) 

 

2.3. ȼɢɫɧɨɜɤɢ ɩɨ ɪɨɡɞɿɥɭ 2 

 

1. ɉɿɞɜɢɳɢɬɢ ɟɧɟɪɝɟɬɢɱɧɭ ɟɮɟɤɬɢɜɧɿɫɬɶ Ⱥɏɉ, ɜ ɱɚɫɬɢɧɿ ɡɧɢɠɟɧɧɹ ɜɬɪɚɬ 

ɩɪɢ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɿ ɩɚɪɢ ɚɦɿɚɤɭ ɜ ɜɢɩɚɪɧɢɤ, ɦɨɠɧɚ ɞɨɫɢɬɶ ɩɪɨɫɬɢɦ ɫɩɨɫɨɛɨɦ 
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– ɜɫɬɚɧɨɜɢɬɢ ɬɟɩɥɨɜɭ ɿɡɨɥɹɰɿɸ ɧɚ ɩɿɞɣɨɦɧɿɣ ɞɿɥɹɧɰɿ ɞɟɮɥɟɝɦɚɬɨɪɚ, ɩɪɨɬɟ ɧɟɨɛ-

ɯɿɞɧɨ ɜɪɚɯɨɜɭɜɚɬɢ ɨɫɨɛɥɢɜɨɫɬɿ ɪɨɛɨɬɢ Ⱥɏɉ ɜ ɲɢɪɨɤɨɦɭ ɞɿɚɩɚɡɨɧɿ ɬɟɦɩɟɪɚɬɭɪ 

ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ – ɜɿɞ 10 ɞɨ 32 °ɋ. Ɍɚɤ, ɪɨɡɪɚɯɭɧɤɢ ɩɨɤɚɡɚɥɢ 

ɞɨɰɿɥɶɧɿɫɬɶ ɜɫɬɚɧɨɜɥɟɧɧɹ ɬɟɩɥɨɜɨʀ ɿɡɨɥɹɰɿʀ ɬɿɥɶɤɢ ɩɪɢ ɧɢɡɶɤɿɣ ɬɟɦɩɟɪɚɬɭɪɿ ɧɚ-

ɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɜ ɞɿɚɩɚɡɨɧɿ ɬɟɩɥɨɜɢɯ ɧɚɜɚɧɬɚɠɟɧɶ ɝɟɧɟɪɚɬɨɪɚ-

ɬɟɪɦɨɫɢɮɨɧɚ 70...150 ȼɬ. 

2. Ɇɨɞɟɥɸɜɚɧɧɹ ɬɟɩɥɨɜɢɯ ɪɟɠɢɦɿɜ ɞɟɮɥɟɝɦɚɬɨɪɚ, ɳɨ ɜɪɚɯɨɜɭє ɜɧɭɬɪɿɲ-

ɧɿɣ ɬɟɩɥɨɨɛɦɿɧ ɿ ɚɤɫɿɚɥɶɧɟ ɞɢɮɭɡɿɣɧɟ ɩɟɪɟɦɿɲɭɜɚɧɧɹ, ɩɨɤɚɡɚɥɢ ɧɚɹɜɧɿɫɬɶ ɡɧɚɱ-

ɧɨʀ ɪɿɡɧɢɰɿ ɬɟɦɩɟɪɚɬɭɪ ɦɿɠ ɩɨɬɨɤɨɦ ȼȺɋ ɿ ɫɬɿɧɤɨɸ ɞɟɮɥɟɝɦɚɬɨɪɚ ɭ ɜɫɿɯ ɪɟɠɢ-

ɦɚɯ ɟɤɫɩɥɭɚɬɚɰɿʀ. 

ɐɟɣ ɦɨɦɟɧɬ ɪɚɧɿɲɟ ɪɨɡɪɨɛɧɢɤɚɦɢ ɩɨɛɭɬɨɜɨʀ ɚɛɫɨɪɛɰɿɣɧɨʀ ɯɨɥɨɞɢɥɶɧɨʀ 

ɬɟɯɧɿɤɢ ɧɟ ɜɿɞɡɧɚɱɚɜɫɹ, ɨɞɧɚɤ ɣɨɝɨ ɬɪɟɛɚ ɜɪɚɯɨɜɭɜɚɬɢ ɩɪɢ ɪɟɝɭɥɸɜɚɧɧɿ ɬɟɩɥɨɜɨ-

ɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-ɬɟɪɦɨɫɢɮɨɧɿ, ɤɨɥɢ ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɢ ɡɚɤɪɿɩɥɟ-

ɧɨ ɜ ɯɚɪɚɤɬɟɪɧɿɣ ɬɨɱɰɿ ɞɟɮɥɟɝɦɚɬɨɪɚ Д96-102]. 

3. Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɦɨɞɟɥɸɜɚɧɧɹ ɫɥɿɞ ɩɟɪɟɜɿɪɢɬɢ ɜ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶ-

ɧɢɯ ɞɨɫɥɿɞɠɟɧɧɹɯ ɿ ɩɪɨɜɟɫɬɢ, ɹɤ ɦɿɧɿɦɭɦ, ɹɤɿɫɧɭ ɨɰɿɧɤɭ. ɉɪɢ ɰɶɨɦɭ ɜɢɜɱɢɬɢ 

ɨɫɨɛɥɢɜɨɫɬɿ ɡɚɩɭɫɤɭ ɩɪɢ ɩɨɡɢɰɿɣɧɨɦɭ ɪɟɠɢɦɿ ɪɟɝɭɥɸɜɚɧɧɹ ɣ ɪɟɠɢɦɿ «ɮɨɪɫɚɠ-

ɧɨɝɨ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ» ɝɟɧɟɪɚɬɨɪɚ-ɬɟɪɦɨɫɢɮɨɧɚ ɜ ɲɢɪɨɤɨɦɭ ɞɿɚɩɚɡɨɧɿ 

ɬɟɦɩɟɪɚɬɭɪ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. 

4. Ɂ ɭɪɚɯɭɜɚɧɧɹɦ ɪɹɞɭ ɩɪɢɩɭɳɟɧɶ, ɜɩɟɪɲɟ ɛɭɥɚ ɫɮɨɪɦɭɥɶɨɜɚɧɚ ɤɪɚɣɨɜɚ 

ɡɚɞɚɱɚ ɞɥɹ ɩɪɨɰɟɫɭ ɬɟɩɥɨɨɛɦɿɧɭ ɜ ɡɨɧɿ ɩɿɞɜɟɞɟɧɧɹ ɬɟɩɥɚ ɞɨ ɝɟɧɟɪɚɬɨɪɚ-

ɬɟɪɦɨɫɢɮɨɧɚ, ɳɨ ɞɨɡɜɨɥɹє ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ ɩɪɨ ɧɚɹɜɧɿɫɬɶ ɟɧɟɪɝɨɨɳɚɞɧɨɝɨ 

ɪɟɠɢɦɭ ɤɢɩɿɧɧɹ ȼȺɊ. 

5. Ɋɨɡɪɨɛɥɟɧɚ ɦɟɬɨɞɢɤɚ ɪɨɡɪɚɯɭɧɤɭ ɬɟɩɥɨɜɢɯ ɪɟɠɢɦɿɜ ɞɟɮɥɟɝɦɚɬɨɪɚ, ɳɨ 

ɜɪɚɯɨɜɭє ɩɪɨɰɟɫɢ ɚɤɫɿɚɥɶɧɨʀ ɞɢɮɭɡɿʀ ɿ ɜɧɭɬɪɿɲɧɶɨɝɨ ɬɟɩɥɨɨɛɦɿɧɭ ɦɿɠ ɩɨɬɨɤɨɦ ɿ 

ɫɬɿɧɤɨɸ, ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɚ ɿ ɜ ɫɢɫɬɟɦɚɯ ɨɱɢɳɟɧɧɹ ɹɤ ɩɚɪɨɜɢɯ, ɬɚɤ ɿ ɩɚɪɨ-

ɝɚɡɨɜɢɯ ɫɭɦɿɲɟɣ, ɧɚɩɪɢɤɥɚɞ ɜ ɤɪɿɨɝɟɧɧɿɣ ɬɟɯɧɢɰɿ ɩɪɢ ɪɨɡɞɿɥɟɧɧɿ ɩɨɜɿɬɪɹ ɧɚ 

ɤɨɦɩɨɧɟɧɬɢ. 
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ɊɈɁȾȱɅ 3 

ȿɄɋɉȿɊɂɆȿɇɌȺɅЬɇȱ ȾɈɋɅȱȾɀȿɇɇə 

ȺȻɋɈɊȻɐȱɃɇɂɏ ɏɈɅɈȾɂɅЬɇɂɏ ɉɊɂɅȺȾȱȼ ȱ ȽȿɇȿɊȺɌɈɊɇɂɏ  
ȼɍɁɅȱȼ ɍ Ȳɏ ɋɄɅȺȾȱ 

 

3.1. ɐɿɥɿ ɬɚ ɡɚɜɞɚɧɧɹ ɞɨɫɥɿɞɠɟɧɶ  

 

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɜ ɞɚɧɿɣ ɪɨɛɨɬɿ, ɩɨ-ɩɟɪɲɟ, ɩɪɢɡɧɚɱɟɧɿ ɞɥɹ 

ɜɢɡɧɚɱɟɧɧɹ ɫɬɭɩɟɧɹ ɞɨɫɬɨɜɿɪɧɨɫɬɿ ɪɨɡɪɨɛɥɟɧɢɯ ɜɢɳɟ ɦɟɬɨɞɢɤ ɦɨɞɟɥɸɜɚɧɧɹ ɬɟ-

ɩɥɨɜɢɯ ɪɟɠɢɦɿɜ ɞɟɮɥɟɝɦɚɬɨɪɚ ɜ ɫɤɥɚɞɿ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɭɡɥɚ ȺɏȺ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɿ 

ɩɪɢɣɧɹɬɢɯ ɩɪɢɩɭɳɟɧɶ. 

ɉɨ-ɞɪɭɝɟ, ɞɥɹ ɪɨɡɪɨɛɤɢ ɟɧɟɪɝɨɡɛɟɪɿɝɚɸɱɢɯ ɫɩɨɫɨɛɿɜ ɭɩɪɚɜɥɿɧɧɹ Ⱥɏɉ ɧɟ-

ɨɛɯɿɞɧɚ ɿɧɮɨɪɦɚɰɿɹ ɩɪɨ ɨɫɨɛɥɢɜɨɫɬɿ ɟɤɫɩɥɭɚɬɚɰɿʀ ɜɫɿɯ ɟɥɟɦɟɧɬɿɜ ɤɨɧɫɬɪɭɤɰɿʀ, ɹɤ 

ɜ ɲɢɪɨɤɨɦɭ ɞɿɚɩɚɡɨɧɿ ɬɟɦɩɟɪɚɬɭɪ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, ɬɚɤ ɿ ɜ 

ɩɭɫɤɨɜɢɯ ɿ ɩɟɪɟɯɿɞɧɢɯ ɪɟɠɢɦɚɯ. 

ɐɟ є ɞɜɚ ɝɨɥɨɜɧɢɯ ɡɚɜɞɚɧɧɹ ɫɩɪɚɜɠɧɿɯ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ. 

Ⱦɥɹ ɜɢɪɿɲɟɧɧɹ ɩɨɫɬɚɜɥɟɧɢɯ ɡɚɜɞɚɧɶ ɧɟɨɛɯɿɞɧɨ ɜɢɡɧɚɱɢɬɢ ɬɟɦɩɟɪɚɬɭɪɢ ɜ 

ɯɚɪɚɤɬɟɪɧɢɯ ɬɨɱɤɚɯ ȺɏȺ ɿ ɤɚɦɟɪɿ ɯɨɥɨɞɢɥɶɧɨɝɨ ɩɪɢɥɚɞɭ ɡɝɿɞɧɨ ɡ ɧɨɪɦɚɬɢɜɧɢ-

ɦɢ ɜɢɦɨɝɚɦɢ Д22Ж, ɩɪɢ ɪɿɡɧɢɯ ɡɧɚɱɟɧɧɹɯ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ 

ȺɏȺ ɿ ɬɟɦɩɟɪɚɬɭɪɚɯ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɜ ɫɬɚɰɿɨɧɚɪɧɢɯ, ɩɭɫɤɨɜɢɯ ɿ ɩɟ-

ɪɟɯɿɞɧɢɯ ɪɟɠɢɦɚɯ. 

ɉɪɨɜɟɫɬɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɬɟɩɥɨɜɢɯ ɪɟɠɢɦɿɜ Ⱥɏɉ ɫɥɿɞ ɩɪɢ 

ɪɿɡɧɢɯ ɭɦɨɜɚɯ ɬɟɩɥɨɨɛɦɿɧɭ ɧɚ ɩɿɞɣɨɦɧɿɣ ɞɿɥɹɧɰɿ ɞɟɮɥɟɝɦɚɬɨɪɚ. 

Ɍɚɤɢɦɢ є ɡɚɜɞɚɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ. 

 

3.2. Ɉɛ'єɤɬ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ 

 

əɤ ɨɛ'єɤɬ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɩɨɛɭɬɨɜɿ Ⱥɏɉ 

ɜɢɪɨɛɧɢɰɬɜɚ ȼɁɏ, ɹɤɿ ɛɭɥɢ ɪɨɡɪɨɛɥɟɧɿ ɫɩɿɥɶɧɨ ɡ ɮɚɯɿɜɰɹɦɢ ɈɇȺɏɌ ɿ ɡɚɯɢɳɟɧɿ 

ɧɚɰɿɨɧɚɥɶɧɢɦɢ ɨɯɨɪɨɧɧɢɦɢ ɞɨɤɭɦɟɧɬɚɦɢ Д1, 7Ж. 
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Ɉɛ'єɤɬ ɹɜɥɹє ɫɨɛɨɸ ɨɞɧɨɤɚɦɟɪɧɢɣ ɯɨɥɨɞɢɥɶɧɢɤ ɡ ɧɢɡɶɤɨɬɟɦɩɟɪɚɬɭɪɧɢɦ 

ɜɿɞɞɿɥɟɧɧɹɦ (ɇɌȼ) ɦɚɪɤɢ «Ʉɢʀɜ-410 Ⱥɒ-160» (ɪɢɫ.3.1). ɇɚ ɜɿɞɦɿɧɭ ɜɿɞ ɛɿɥɶɲɨ-

ɫɬɿ ɦɨɞɟɥɟɣ ɚɛɫɨɪɛɰɿɣɧɢɯ ɯɨɥɨɞɢɥɶɧɢɤɿɜ, ɬɚɤɢɣ Ⱥɏɉ ɦɚє ɇɌȼ ɭ ɜɢɝɥɹɞɿ ɚɥɸ-

ɦɿɧɿєɜɨɝɨ ɤɨɪɨɛɚ, ɚ ɜɢɩɚɪɧɢɤ ɚɛɫɨɪɛɰɿɣɧɨɝɨ ɯɨɥɨɞɢɥɶɧɨɝɨ ɚɝɪɟɝɚɬɭ ɪɨɡɬɚɲɨɜɚ-

ɧɢɣ ɜ ɝɿɞɪɨɬɟɩɥɨɿɡɨɥɶɨɜɚɧɨɦɭ ɤɨɪɨɛɿ. 

 

 

Ɋɢɫ. 3.1. Ɂɚɝɚɥɶɧɢɣ ɜɢɝɥɹɞ ɨɛ'єɤɬɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ 

 

ɏɚɪɚɤɬɟɪɧɿ ɨɫɨɛɥɢɜɨɫɬɿ ɬɚ ɝɚɛɚɪɢɬɢ ɤɨɧɫɬɪɭɤɰɿʀ Ⱥɏɉ ɬɢɩɭ «Ʉɢʀɜ-410 

Ⱥɒ-160» ɧɚɜɟɞɟɧɿ ɧɚ ɪɢɫ.3.2. ȼɢɩɚɪɧɢɤ ɿ ɟɥɟɦɟɧɬɢ ɣɨɝɨ ɬɟɩɥɨɜɨɝɨ ɡɜ'ɹɡɤɭ ɡ 

ɨɯɨɥɨɞɠɭɜɚɧɢɦ ɨɛ'єɦɨɦ Ⱥɏɉ ɧɚɜɟɞɟɧɿ ɧɚ ɪɢɫ.3.3. 

 



1
01 

 

 

Ɋɢɫ.3.2. ɏɚɪɚɤɬɟɪɧɿ ɨɫɨɛɥɢɜɨɫɬɿ ɬɚ ɝɚɛɚɪɢɬɢ ɤɨɧɫɬɪɭɤɰɿʀ Ⱥɏɉ ɬɢɩɭ «Ʉɢʀɜ-410 Ⱥɒ-160»: 
ɚ) ɜɢɞ ɫɩɟɪɟɞɭ; ɛ) ɜɢɞ ɡɛɨɤɭ 

     



1
02 

 

 

                              ɛ) 

 

                             ɜ) 

Ɋɢɫ.3.3. ȼɢɩɚɪɧɢɤ ɿ ɟɥɟɦɟɧɬɢ ɣɨɝɨ ɬɟɩɥɨɜɨɝɨ ɡɜ'ɹɡɤɭ ɡ ɨɯɨɥɨɞɠɭɜɚɧɢɦ ɨɛ'єɦɨɦ Ⱥɏɉ: ɚ) ɡɦɿєɜɢɤɨɜɢɣ ɬɪɶɨɯ ɩɨɬɨɱɧɢɣ 
ɜɢɩɚɪɧɢɤ; ɛ) ɨɪɟɛɪɟɧɚ ɩɚɧɟɥɶ ɯɨɥɨɞɢɥɶɧɨʀ ɤɚɦɟɪɢ; ɜ) ɦɿɞɧɢɣ ɩɨɪɢɫɬɢɣ ɦɚɬɟɪɿɚɥ 

 

                                ɚ) 
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3.3. Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ 

 

Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɪɨɡɪɨɛɥɟɧɚ ɧɚ ɨɫ-

ɧɨɜɿ ɧɨɪɦɚɬɢɜɧɢɯ ɜɢɦɨɝ Д22Ж ɿ ɞɨɫɜɿɞɭ ɿɧɲɢɯ ɞɨɫɥɿɞɧɢɤɿɜ Д11, 25, 39, 66, 113Ж. 

ɍ ɩɪɨɰɟɫɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɩɨɞɚɜɚɥɨɫɹ ɿ ɪɟєɫɬɪɭɜɚɥɨɫɹ ɬɟ-

ɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɞɨ ɝɟɧɟɪɚɬɨɪɚ-ɬɟɪɦɨɫɢɮɨɧɚ ȺɏȺ ɜ ɞɿɚɩɚɡɨɧɿ ɡɧɚɱɟɧɶ 60-

150 ȼɬ. 

ȼ ɧɟɫɬɚɰɿɨɧɚɪɧɢɯ ɪɟɠɢɦɚɯ ɩɿɞɜɟɞɟɧɧɹ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɩɟɪɟɯɿ-

ɞɧɢɯ ɪɟɠɢɦɚɯ ɪɟєɫɬɪɭɜɚɥɨɫɹ ɞɨɛɨɜɟ ɫɩɨɠɢɜɚɧɧɹ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ. 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɨɞɢɥɢ ɜ ɞɿɚɩɚɡɨɧɿ ɬɟɦɩɟɪɚɬɭɪ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ 

ɫɟɪɟɞɨɜɢɳɚ ɜɿɞ 8...11 °ɋ ɞɨ 31...34 °ɋ. 

Ⱦɥɹ ɜɢɜɱɟɧɧɹ ɨɫɨɛɥɢɜɨɫɬɟɣ ɟɤɫɩɥɭɚɬɚɰɿʀ ɩɨɛɭɬɨɜɨɝɨ Ⱥɏɉ ɜ ɲɢɪɨɤɨɦɭ 

ɞɿɚɩɚɡɨɧɿ ɬɟɦɩɟɪɚɬɭɪ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɿ ɩɟɪɟɜɿɪɤɢ ɪɚɧɿɲɟ 

ɫɮɨɪɦɭɥɶɨɜɚɧɢɯ ɩɨɥɨɠɟɧɶ, ɧɚ ɩɿɞɣɨɦɧɿɣ ɞɿɥɹɧɰɿ ɞɟɮɥɟɝɦɚɬɨɪɚ ɞɨɞɚɬɤɨɜɨ ɜɫɬɚ-

ɧɨɜɥɸɜɚɜɫɹ ɬɟɩɥɨɿɡɨɥɹɰɿɣɧɢɣ ɤɨɠɭɯ ɡɿ ɫɤɥɨɜɨɥɨɤɧɚ. 

ɍ ɜɫɿɯ ɜɢɩɚɞɤɚɯ ɜ ɩɪɨɰɟɫɿ ɩɪɨɜɟɞɟɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɪɟ-

єɫɬɪɭɜɚɥɢɫɹ ɬɟɦɩɟɪɚɬɭɪɢ: 

ɚ) ɟɥɟɦɟɧɬɿɜ ȺɏȺ ɜ 14 ɬɨɱɤɚɯ (ɪɢɫ.3.4), ɩɪɢ ɰɶɨɦɭ ɨɫɧɨɜɧɚ ɭɜɚɝɚ ɩɪɢɞɿɥɹ-

ɥɚɫɹ ɞɟɮɥɟɝɦɚɬɨɪɭ – ɧɚ ɧɶɨɦɭ ɜɫɬɚɧɨɜɢɥɢ 10 ɞɚɬɱɢɤɿɜ ɬɟɦɩɟɪɚɬɭɪɢ; 

ɛ) ɪɟɛɪɚ ɩɚɧɟɥɿ ɜ ɏɄ (ɪɿɫ.3.2 ɛ) ɜ ɡɨɧɿ ɜɫɬɚɧɨɜɥɟɧɧɹ ɬɢɩɨɜɨɝɨ ɞɚɬɱɢɤɚ ɬɟ-

ɦɩɟɪɚɬɭɪɢ ɬɟɪɦɨɪɟɥɟ ɫɢɫɬɟɦɢ ɩɨɡɢɰɿɣɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ Ⱥɏɉ «Ʉɢʀɜ-410 Ⱥɒ-

160»; 

ɜ) ɩɨɜɿɬɪɹɧɨɝɨ ɨɛɫɹɝɭ ɇɌȼ ɿ ɏɄ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɧɨɪɦɚɬɢɜɧɢɯ ɜɢɦɨɝ Д22Ж; 

ɝ) ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. 

Ɋɟɡɭɥɶɬɚɬɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɪɿɡɧɢɯ ɪɟɠɢɦɿɜ ɪɨɛɨɬɢ Ⱥɏɉ 

ɩɪɟɞɫɬɚɜɥɟɧɿ ɭ ɜɢɝɥɹɞɿ ɡɚɥɟɠɧɨɫɬɟɣ ɬɟɦɩɟɪɚɬɭɪɢ ɜ ɯɚɪɚɤɬɟɪɧɢɯ ɬɨɱɤɚɯ ɜɿɞ ɬɟɩ-

ɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɝɟɧɟɪɚɬɨɪɚ-ɬɟɪɦɨɫɢɮɨɧɚ ɿ ɪɿɡɧɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɩɨɜɿɬɪɹ 

ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. 
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Ɋɢɫ. 3.4. ɋɯɟɦɚ ȺɏȺ ɿ ɦɿɫɰɶ ɪɨɡɬɚɲɭɜɚɧɧɹ ɞɚɬɱɢɤɿɜ ɬɟɦɩɟɪɚɬɭɪɢ: 
I – ɝɟɧɟɪɚɬɨɪ-ɬɟɪɦɨɫɢɮɨɧ; II – ɟɥɟɤɬɪɢɱɧɢɣ ɧɚɝɪɿɜɚɱ; ȱȱȱ – ɪɟɤɬɢɮɿɤɚɬɨɪ; IV – 
ɞɟɮɥɟɝɦɚɬɨɪ; V – ɊɌɊ; VI ɿ VII – ɬɟɩɥɨɿɡɨɥɹɰɿɣɧɿ ɤɨɠɭɯɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɭɡɥɚ ɿ 
ɩɿɞɣɨɦɧɨʀ ɱɚɫɬɢɧɢ ɞɟɮɥɟɝɦɚɬɨɪɚ; VIII – ɩɨɜɿɬɪɹɧɢɣ ɤɨɧɞɟɧɫɚɬɨɪ; IБ – ɜɢɩɚɪ-
ɧɢɤ; Б – ɚɛɫɨɪɛɟɪ; БI – ɪɟɫɢɜɟɪ ɪɿɞɤɨɝɨ ȼȺɊ; 1 ɿ 2 – ɪɿɜɟɧɶ ɦɿɰɧɨɝɨ ɿ ɫɥɚɛɤɨ-
ɝɨ ȼȺɊ, ɜɿɞɩɨɜɿɞɧɨ; 1–14 – ɦɿɫɰɹ ɭɫɬɚɧɨɜɤɢ ɞɚɬɱɢɤɿɜ ɬɟɦɩɟɪɚɬɭɪɢ 
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3.4. ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚ ɭɫɬɚɧɨɜɤɚ 

 

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚ ɭɫɬɚɧɨɜɤɚ (ɪɢɫ. 3.5) ɜɤɥɸɱɚє ɚɜɬɨɦɚɬɢɡɨɜɚɧɭ ɫɢɫɬɟɦɭ 

ɜɢɦɿɪɸɜɚɧɶ, ɪɟєɫɬɪɚɰɿʀ ɬɚ ɤɟɪɭɜɚɧɧɹ ɬɢɩɭ «FОЧТб» (ɪɢɫ. 3.6), ɫɢɫɬɟɦɭ ɩɿɞɜɟɞɟɧ-

ɧɹ, ɫɬɚɛɿɥɿɡɚɰɿʀ ɿ ɡɦɿɧɢ ɟɥɟɤɬɪɢɱɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɧɚ ɞɠɟɪɟɥɿ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚ-

ɠɟɧɧɹ ȺɏȺ.  

 

Ɋɢɫ. 3.5. ɋɯɟɦɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɭɫɬɚɧɨɜɤɢ: 1 – ɨɛ'єɤɬ ɞɨɫɥɿɞɠɟɧɧɹ – Ⱥɏɉ 
ɬɢɩɭ «Ʉɢʀɜ-410 Ⱥɒ-160»; 2 – ȺɏȺ; 3 – ɞɠɟɪɟɥɨ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ – ɫɬɚ-
ɧɞɚɪɬɧɢɣ ɧɿɯɪɨɦɨɜɢɣ ɟɥɟɤɬɪɨɧɚɝɪɿɜɚɱ; 4 – ɞɚɬɱɢɤɢ ɬɟɦɩɟɪɚɬɭɪ; 5 – ɚɜɬɨɦɚɬɢɡɨ-
ɜɚɧɚ ɫɢɫɬɟɦɚ ɜɢɦɿɪɸɜɚɧɶ, ɪɟєɫɬɪɚɰɿʀ ɬɚ ɤɟɪɭɜɚɧɧɹ ɬɢɩɭ «FОЧТб»; 6 – ɉɄ; 7 – ɦɨ-
ɧɿɬɨɪ ɉɄ; 8 – ɫɬɚɛɿɥɿɡɚɬɨɪ ɟɥɟɤɬɪɢɱɧɨʀ ɧɚɩɪɭɝɢ ɬɢɩɭ «ȼ2-3»; 9 – ɫɢɫɬɟɦɚ ɩɿɞɜɟ-
ɞɟɧɧɹ ɿ ɪɟɝɭɥɸɜɚɧɧɹ ɟɥɟɤɬɪɢɱɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-ɬɟɪɦɨɫɢɮɨɧɿ 
ȺɏȺ; 10 – ɟɥɟɤɬɪɨɩɪɨɜɨɞɤɚ 
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Ɋɢɫ. 3.6. Ⱥɜɬɨɦɚɬɢɡɨɜɚɧɚ ɫɢɫɬɟɦɚ ɜɢɦɿɪɸɜɚɧɶ, ɪɟєɫɬɪɚɰɿʀ ɬɚ ɤɟɪɭɜɚɧɧɹ ɬɢɩɭ 
«FОЧТб» 

  

Ɉɛ'єɤɬ ɞɨɫɥɿɞɠɟɧɧɹ ɹɜɥɹє ɫɨɛɨɸ ɬɟɩɥɨɿɡɨɥɶɨɜɚɧɭ ɲɚɮɭ 1 ɡ ȺɏȺ 2 ɧɚ ɡɚɞ-

ɧɿɣ ɫɬɿɧɰɿ ɲɚɮɢ. ȿɥɟɤɬɪɨɧɚɝɪɿɜɚɱ ȺɏȺ ɡɜ'ɹɡɚɧ ɡ ɫɢɫɬɟɦɨɸ ɩɿɞɜɟɞɟɧɧɹ ɿ ɪɟɝɭɥɸ-

ɜɚɧɧɹ ɟɥɟɤɬɪɢɱɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-ɬɟɪɦɨɫɢɮɨɧɿ 9. 

ɉɨɞɚɱɚ ɟɥɟɤɬɪɢɱɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɜ ɝɟɧɟɪɚɬɨɪ-ɬɟɪɦɨɫɢɮɨɧ ɡɞɿɣɫɧɸєɬɶɫɹ 

ɱɟɪɟɡ ɫɬɚɛɿɥɿɡɚɬɨɪ ɧɚɩɪɭɝɢ ɬɢɩɭ «ȼ2-3» 8. Ɋɟєɫɬɪɚɰɿɹ ɟɥɟɤɬɪɢɱɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɿ 

ɟɧɟɪɝɨɫɩɨɠɢɜɚɧɧɹ, ɚ ɬɚɤɨɠ ɤɟɪɭɜɚɧɧɹ ɩɨɞɚɱɟɸ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɡɞɿɣɫ-

ɧɸɜɚɥɢɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨʀ ɫɢɫɬɟɦɢ ɜɢɦɿɪɸɜɚɧɶ, ɪɟєɫɬɪɚɰɿʀ ɬɚ ɤɟ-

ɪɭɜɚɧɧɹ ɬɢɩɭ «FОЧТб» 5 Д171Ж. 

ȼɫɿ ɬɟɦɩɟɪɚɬɭɪɢ ɜ ɯɚɪɚɤɬɟɪɧɢɯ ɬɨɱɤɚɯ ɨɛ'єɤɬɚ ɞɨɫɥɿɞɠɟɧɧɹ ɜɢɦɿɪɸɜɚɥɢɫɹ 

ɡɝɿɞɧɨ ɡ ɧɚɜɟɞɟɧɨɸ ɜɢɳɟ ɦɟɬɨɞɢɤɨɸ ɡɚ ɞɨɩɨɦɨɝɨɸ ɬɟɪɦɨɪɟɡɢɫɬɨɪɿɜ PЭ1000 4, ɚ 
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ʀɯ ɤɨɦɭɬɚɰɿɹ ɡɞɿɣɫɧɸɜɚɥɚɫɶ ɱɟɪɟɡ ɚɜɬɨɦɚɬɢɡɨɜɚɧɭ ɫɢɫɬɟɦɭ ɜɢɦɿɪɸɜɚɧɶ, ɪɟєɫɬ-

ɪɚɰɿʀ ɬɚ ɭɩɪɚɜɥɿɧɧɹ ɬɢɩɭ «FОЧТб» 5. 

ɋɬɚɧɞɚɪɬɧɟ ɩɪɨɝɪɚɦɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ ɫɢɫɬɟɦɢ «FОЧТб» 5 ɞɨɡɜɨɥɹє ɩɪɨɜɨɞɢ-

ɬɢ ɩɟɪɟɪɚɯɭɧɨɤ ɡɧɚɱɟɧɶ ɟɥɟɤɬɪɢɱɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɜ ɱɚɫɿ ɜ ɫɬɚɧɞɚɪɬɧɭ ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤɭ ɩɨɛɭɬɨɜɢɯ ɯɨɥɨɞɢɥɶɧɢɯ ɩɪɢɥɚɞɿɜ – ɞɨɛɨɜɟ ɟɧɟɪɝɨɫɩɨɠɢɜɚɧɧɹ [22], ɬɨɦɭ 

ɫɩɟɰɿɚɥɶɧɢɣ ɥɿɱɢɥɶɧɢɤ ɟɥɟɤɬɪɢɱɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɧɟ ɩɨɬɪɿɛɟɧ. 

Ʉɟɪɭɜɚɧɧɹ ɩɨɞɚɱɟɸ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɞɨ ɝɟɧɟɪɚɬɨɪɚ-ɬɟɪɦɨɫɢɮɨɧɚ 

ɡɞɿɣɫɧɸɜɚɥɨɫɹ ɫɢɫɬɟɦɨɸ «FОЧТб» 5 ɱɟɪɟɡ ɫɢɫɬɟɦɭ ɩɿɞɜɟɞɟɧɧɹ ɿ ɪɟɝɭɥɸɜɚɧɧɹ 

ɟɥɟɤɬɪɢɱɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ 9 ɚɛɨ ɡɚ ɡɚɞɚɧɨɸ ɩɪɨɝɪɚɦɨɸ ɜɢɩɪɨɛɭɜɚɧɶ, ɚɛɨ ɜ 

ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɱɢɫɟɥɶɧɨɝɨ ɡɧɚɱɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪ ɜ ɯɚɪɚɤɬɟɪɧɢɯ ɬɨɱɤɚɯ ɞɟɮɥɟɝ-

ɦɚɬɨɪɚ ɿ ɪɟɛɪɚ ɩɚɧɟɥɿ (ɪɢɫ. 3.3 ɛ) ɏɄ. 

ɉɪɨɜɟɞɟɧɚ ɨɰɿɧɤɚ ɩɨɯɢɛɤɢ ɜɢɦɿɪɸɜɚɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ, ɟɥɟɤɬɪɢɱɧɨʀ ɩɨɬɭ-

ɠɧɨɫɬɿ ɿ ɞɨɛɨɜɨɝɨ ɫɩɨɠɢɜɚɧɧɹ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɩɨɤɚɡɚɥɢ, ɳɨ ɚɛɫɨɥɸɬɧɚ ɩɨɯɢɛɤɚ 

ɜɢɦɿɪɸɜɚɧɧɹ ɫɤɥɚɞɚє ɜɿɞɩɨɜɿɞɧɨ, ɧɟ ɜɢɳɟ 0,5 °ɋ, ɧɟ ɛɿɥɶɲɟ 0,5 ȼɬ, ɧɟ ɛɿɥɶɲɟ 

0,01 ɤȼɬ·ɝɨɞ/ɞɨɛɭ. 

 

3.5. Ɋɟɡɭɥɶɬɚɬɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɿ ʀɯ ɚɧɚɥɿɡ 

 

ɇɚ ɩɟɪɲɨɦɭ ɟɬɚɩɿ, ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɰɿɥɟɣ, ɛɭɥɨ ɩɪɨɜɟɞɟɧɨ ɩɨɪɿɜɧɹɧɧɹ ɪɟ-

ɡɭɥɶɬɚɬɿɜ ɦɨɞɟɥɸɜɚɧɧɹ ɬɟɩɥɨɜɢɯ ɪɟɠɢɦɿɜ ɞɟɮɥɟɝɦɚɬɨɪɚ ɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ 

ɞɚɧɢɯ. 

Ɋɟɡɭɥɶɬɚɬɢ ɩɨɪɿɜɧɹɥɶɧɨɝɨ ɚɧɚɥɿɡɭ ɞɥɹ ɞɟɮɥɟɝɦɚɬɨɪɚ ɛɟɡ ɬɟɩɥɨɜɨʀ ɿɡɨɥɹɰɿʀ 

ɚɛɨ ɬɪɚɞɢɰɿɣɧɨɝɨ ɜɢɤɨɧɚɧɧɹ ɧɚɜɟɞɟɧɿ ɧɚ ɪɢɫ. 3.7 – ɪɢɫ. 3.8. 

Ȳɯ ɚɧɚɥɿɡ ɩɨɤɚɡɚɜ ɞɨɫɬɚɬɧɸ, ɞɥɹ ɿɧɠɟɧɟɪɧɢɯ ɪɨɡɪɚɯɭɧɤɿɜ, ɞɨɫɬɨɜɿɪɧɿɫɬɶ. 

Ɇɚє ɦɿɫɰɟ ɯɨɪɨɲɟ ɹɤɿɫɧɟ ɭɡɝɨɞɠɟɧɧɹ. Ɏɭɧɤɰɿɨɧɚɥɶɧɿ ɡɚɥɟɠɧɨɫɬɿ ɭɤɥɚɞɚɸɬɶɫɹ ɜ 

ɤɨɪɢɞɨɪ, ɳɨ ɧɟ ɩɟɪɟɜɢɳɭє 5 °ɋ, ɚ, ɜ ɫɟɪɟɞɧɶɨɦɭ, ɪɿɡɧɢɰɹ ɫɤɥɚɞɚє ɛɥɢɡɶɤɨ 3 °ɋ. 

Ɇɚɤɫɢɦɚɥɶɧɚ ɩɨɯɢɛɤɚ ɞɨ 10 °ɋ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɧɚ ɩɨɱɚɬɤɨɜɿɣ ɞɿɥɹɧɰɿ, ɩɪɢɱɨɦɭ 

ɪɨɡɪɚɯɭɧɤɨɜɿ ɬɟɦɩɟɪɚɬɭɪɢ ɡɚɜɠɞɢ ɜɢɳɟ ɪɟɚɥɶɧɢɯ. 
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Ɋɢɫ.3.7. Ɋɨɡɪɚɯɭɧɤɨɜɿ ɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɡɧɚɱɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪ ɩɿɞɣɨɦɧɨʀ ɧɟɡɚ-
ɤɪɢɬɨʀ ɬɟɩɥɨɿɡɨɥɹɰɿєɸ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢ-
ɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ 10 °ɋ ɿ ɩɪɢ ɪɿɡɧɢɯ ɡɧɚɱɟɧɧɹɯ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɝɟɧɟ-
ɪɚɬɨɪɚ-ɬɟɪɦɨɫɢɮɨɧɚ 

 

əɤ ɩɨɤɚɡɚɜ ɚɧɚɥɿɡ, ɰɟ ɩɨɜ'ɹɡɚɧɨ ɡ ɧɟɜɪɚɯɨɜɚɧɢɦɢ ɩɪɢ ɦɨɞɟɥɸɜɚɧɧɿ ɬɟɩɥɨ-

ɜɢɦɢ ɜɬɪɚɬɚɦɢ ɜɿɞ ɬɟɩɥɨɨɛɦɿɧɭ ɡ ɧɚɜɤɨɥɢɲɧɿɦ ɫɟɪɟɞɨɜɢɳɟɦ ɞɨ ɜɯɨɞɭ ɭ ɞɟɮɥɟ-

ɝɦɚɬɨɪ. 
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Ɋɢɫ.3.8. Ɋɨɡɪɚɯɭɧɤɨɜɿ ɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɡɧɚɱɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪ ɩɿɞɣɨɦɧɨʀ ɧɟɡɚ-
ɤɪɢɬɨʀ ɬɟɩɥɨɿɡɨɥɹɰɿєɸ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢ-
ɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ 25 °ɋ ɿ ɩɪɢ ɪɿɡɧɢɯ ɡɧɚɱɟɧɧɹɯ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɝɟɧɟ-
ɪɚɬɨɪɚ-ɬɟɪɦɨɫɢɮɨɧɚ 

 

ɇɚɜɟɞɟɧɿ ɧɚ ɪɢɫ. 3.7 – 3.8 ɪɟɡɭɥɶɬɚɬɢ ɩɨɤɚɡɭɸɬɶ ɿ ɡɪɨɫɬɚɧɧɹ ɪɿɜɧɹ ɪɨɛɨɱɢɯ 

ɬɟɦɩɟɪɚɬɭɪ ɧɚ ɞɟɮɥɟɝɦɚɬɨɪɿ ɩɪɢ ɜɿɞɩɨɜɿɞɧɨɦɭ ɡɛɿɥɶɲɟɧɧɿ ɬɟɦɩɟɪɚɬɭɪɢ ɡɨɜɧɿɲ-

ɧɶɨɝɨ ɩɨɜɿɬɪɹ: ɩɪɢ 10 °ɋ – ɰɟ 30 ... 40 °ɋ, ɚ ɩɪɢ 25 °ɋ – 42...52 °ɋ. 

Ɋɟɡɭɥɶɬɚɬɢ, ɩɪɟɞɫɬɚɜɥɟɧɿ ɧɚ ɪɢɫ. 3.7, ɜɿɞɩɨɜɿɞɚɸɬɶ ɧɚ ɩɢɬɚɧɧɹ ɩɪɨ ɩɪɢɱɢ-

ɧɢ ɧɟɪɨɛɨɱɨɝɨ ɫɬɚɧɭ ȺɏȺ ɩɪɢ ɟɤɫɩɥɭɚɬɚɰɿʀ ɜ ɭɦɨɜɚɯ ɧɢɡɶɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɩɨɜɿ-

ɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, ɜ ɧɚɲɨɦɭ ɜɢɩɚɞɤɭ – 10 °ɋ. 
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Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɩɿɞɬɜɟɪɞɠɭɸɬɶ ɫɮɨɪɦɨɜɚɧɿ ɭɹɜɥɟɧɧɹ ɩɪɨ ɮɿɡɢɱɧɿ 

ɩɪɨɰɟɫɢ Д181-183Ж, ɳɨ ɩɪɨɯɨɞɹɬɶ ɜ ɞɟɮɥɟɝɦɚɬɨɪɿ – ɦɚɤɫɢɦɚɥɶɧɟ ɨɱɢɳɟɧɧɹ ɩɚɪɢ 

ȼȺɋ ɩɪɨɯɨɞɢɬɶ ɧɚ ɩɨɱɚɬɤɨɜɿɣ ɞɿɥɹɧɰɿ ɡ ɦɚɤɫɢɦɚɥɶɧɢɦ ɜɿɞɜɟɞɟɧɧɹɦ ɬɟɩɥɚ ɜ ɧɚ-

ɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ. ɇɚ ɤɿɧɰɟɜɿɣ ɞɿɥɹɧɰɿ ɞɟɮɥɟɝɦɚɬɨɪɚ ɬɟɦɩɟɪɚɬɭɪɚ ɧɢɠɱɟ, 

ɧɿɠ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɫɢɱɟɧɧɹ ɱɢɫɬɨɝɨ ɚɦɿɚɤɭ 49 °ɋ Д86Ж, ɧɚɜɿɬɶ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɪɨ-

ɡɪɚɯɭɧɤɨɜɢɯ ɩɟɪɟɩɚɞɿɜ ɬɟɦɩɟɪɚɬɭɪ ɦɿɠ ɫɬɿɧɤɨɸ ɿ ɩɨɬɨɤɨɦ ȼȺɋ (ɞɢɜ. ɬɚɛɥ. 2.1). 

ɐɟ ɝɨɜɨɪɢɬɶ ɩɪɨ ɬɟ, ɳɨ ɜ ɤɿɧɰɿ ɩɿɞɣɨɦɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ (ɩɟɪɟɞ 

ɜɯɨɞɨɦ ɭ ɤɨɧɞɟɧɫɚɬɨɪ) ɡɧɚɯɨɞɢɬɶɫɹ ɮɪɨɧɬ ɿɧɟɪɬɧɨɝɨ ɝɚɡɭ-ɜɨɞɧɸ. Ⱦɢɧɚɦɿɱɧɨɝɨ 

ɧɚɩɨɪɭ ɩɨɬɨɤɭ ɩɚɪɢ ȼȺɋ ɧɟɞɨɫɬɚɬɧɶɨ, ɳɨɛ ɜɿɞɬɿɫɧɢɬɢ ɮɪɨɧɬ ɜ ɤɨɧɞɟɧɫɚɬɨɪ ɿ 

ɩɨɱɚɬɢ ɩɪɨɰɟɫ ɡɪɿɞɠɟɧɧɹ ɚɦɿɚɤɭ. ɍ ɰɶɨɦɭ ɪɟɠɢɦɿ, ɧɟɡɜɚɠɚɸɱɢ ɧɚ ɩɿɞɜɟɞɟɧɧɹ 

ɬɟɩɥɨɜɨʀ ɟɧɟɪɝɿʀ ɿ ɩɪɨɰɟɫɭ ɩɚɪɨɭɬɜɨɪɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ, ɯɨɥɨ-

ɞɢɥɶɧɢɣ ɚɛɫɨɪɛɰɿɣɧɢɣ ɰɢɤɥ ɧɟ ɡɚɩɭɫɤɚєɬɶɫɹ. 

ɉɪɢ 25 °ɋ ɪɿɡɧɢɰɹ ɬɟɦɩɟɪɚɬɭɪ ɦɿɠ ɫɬɿɧɤɨɸ ɿ ɩɨɜɿɬɪɹɦ ɡɧɢɠɭєɬɶɫɹ. ȱɧɬɟɧ-

ɫɢɜɧɿɫɬɶ ɬɟɩɥɨɨɛɦɿɧɭ ɩɚɞɚє ɿ, ɜɿɞɩɨɜɿɞɧɨ, ɜɬɪɚɬɢ ɜɿɞ ɧɟɪɨɡɪɚɯɨɜɚɧɨʀ ɤɨɧɞɟɧɫɚɰɿʀ 

ɩɚɪɢ ɚɦɿɚɤɭ ɧɚ ɩɿɞɣɨɦɧɿɣ ɞɿɥɹɧɰɿ ɡɧɢɠɭɸɬɶɫɹ. 

Ⱦɢɧɚɦɿɱɧɢɣ ɧɚɩɿɪ ɩɨɬɨɤɭ ȼȺɋ ɡɛɿɥɶɲɭєɬɶɫɹ ɿ ɜɢɬɿɫɧɹє ɿɧɟɪɬɧɢɣ ɝɚɡ ɜ 

ɤɨɧɞɟɧɫɚɬɨɪ. ɉɚɪɚ ɚɦɿɚɤɭ ɫɤɪɚɩɥɸєɬɶɫɹ ɡ ɜɿɞɜɟɞɟɧɧɹɦ ɬɟɩɥɚ ɮɚɡɨɜɨɝɨ ɩɟɪɟɯɨɞɭ 

ɜ ɧɚɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ ɿ ɫɬɿɤɚє ɩɨ ɩɨɯɢɥɿɣ ɬɪɭɛɿ ɤɨɧɞɟɧɫɚɬɨɪɚ ɭ ɜɢɩɚɪɧɢɤ, 

ɞɟ ɡɚɩɭɫɤɚєɬɶɫɹ ɩɪɨɰɟɫ ɜɢɪɨɛɧɢɰɬɜɚ ɲɬɭɱɧɨɝɨ ɯɨɥɨɞɭ. 

ɇɚ ɪɢɫ. 3.9 ɧɚɜɟɞɟɧɿ ɪɟɡɭɥɶɬɚɬɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɬɟɦɩɟɪɚ-

ɬɭɪɧɢɯ ɩɨɥɿɜ ɩɿɞɣɨɦɧɨʀ «ɚɞɢɚɛɚɬɧɨʀ» ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ɩɪɢ ɪɿɡɧɢɯ ɡɧɚɱɟɧ-

ɧɹɯ ɬɟɦɩɟɪɚɬɭɪ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɿ ɪɿɡɧɢɯ ɡɧɚɱɟɧɧɹɯ ɬɟɩɥɨ-

ɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɝɟɧɟɪɚɬɨɪɚ-ɬɟɪɦɨɫɢɮɨɧɚ. 

Ɍɭɬ ɬɟɪɦɿɧ «ɚɞɿɚɛɚɬɧɚ» ɞɿɥɹɧɤɚ ɜɿɞɧɨɫɢɬɶɫɹ ɞɨ ɬɟɩɥɨɜɨʀ ɿɡɨɥɹɰɿʀ ɡɿ ɫɤɥɨ-

ɜɨɥɨɤɧɚ ( ti = 0,056 ȼɬ/(ɦɄ)) ɡ ɡɨɜɧɿɲɧɿɦ ɞɿɚɦɟɬɪɨɦ 80 ɦɦ, ɳɨ ɜɫɬɚɧɨɜɥɟɧɚ ɧɚ 

ɩɨɱɚɬɤɨɜɿɣ, ɧɟɡɚɤɪɢɬɿɣ ɬɟɩɥɨɜɨɸ ɿɡɨɥɹɰɿєɸ, ɩɿɞɣɨɦɧɿɣ ɞɿɥɹɧɰɿ ɞɿɚɦɟɬɪɨɦ 16 ɦɦ. 
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Ɋɢɫ. 3.9. Ɋɟɡɭɥɶɬɚɬɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɬɟɦɩɟɪɚɬɭɪɧɢɯ ɩɨɥɿɜ ɩɿɞ-
ɣɨɦɧɨʀ «ɚɞɿɚɛɚɬɧɨʀ» ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ɩɪɢ ɪɿɡɧɢɯ ɡɧɚɱɟɧɧɹɯ ɬɟɦɩɟɪɚɬɭɪ 
ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɿ ɪɿɡɧɢɯ ɡɧɚɱɟɧɧɹɯ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ 
ɝɟɧɟɪɚɬɨɪɚ-ɬɟɪɦɨɫɢɮɨɧɚ 

 

ɉɨɪɿɜɧɹɧɧɹ ɡ ɪɨɡɪɚɯɭɧɤɨɜɢɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ ɧɟ ɩɪɨɜɨɞɢɥɨɫɹ ɱɟɪɟɡ ɜɿɞɫɭɬ-

ɧɿɫɬɶ ɨɫɬɚɧɧɿɯ ɞɥɹ ɫɬɚɰɿɨɧɚɪɧɨɝɨ ɪɟɠɢɦɭ ɪɨɛɨɬɢ (ɩɿɫɥɹ ɜɢɯɨɞɭ ɧɚ ɪɟɠɢɦ). 

Ɋɟɡɭɥɶɬɚɬɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɩɪɢ ɩɨɪɿɜɧɹɧɧɿ ɡ ɪɨɡɪɚɯɭɧɤɨ-

ɜɢɦɢ ɬɚɤɨɠ ɩɨɤɚɡɭɸɬɶ ɧɟɡɧɚɱɧɢɣ ɩɟɪɟɩɚɞ ɬɟɦɩɟɪɚɬɭɪ ɩɨ ɜɢɫɨɬɿ ɩɿɞɣɨɦɧɨʀ ɞɿ-

ɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ. Ɍɚɤ, ɩɪɢ ɬɟɩɥɨɜɨɦɭ ɧɚɜɚɧɬɚɠɟɧɧɿ 150 ȼɬ ɩɟɪɟɩɚɞ ɫɬɚɧɨ-

ɜɢɬɶ 2 °ɋ, ɹɤ ɜ ɭɦɨɜɚɯ ɩɨɦɿɪɧɢɯ, ɬɚɤ ɿ ɧɢɡɶɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲ-

ɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. Ⱥɧɚɥɨɝɿɱɧɚ ɫɢɬɭɚɰɿɹ ɿ ɞɥɹ ɪɟɠɢɦɿɜ ɡ ɦɟɧɲɢɦɢ ɬɟɩɥɨɜɢɦɢ 
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ɧɚɜɚɧɬɚɠɟɧɧɹɦɢ. Ɇɚɤɫɢɦɚɥɶɧɢɣ ɩɟɪɟɩɚɞ ɬɟɦɩɟɪɚɬɭɪ ɩɨ ɜɢɫɨɬɿ ɞɟɮɥɟɝɦɚɬɨɪɚ 

ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɩɪɢ ɬɟɩɥɨɜɨɦɭ ɧɚɜɚɧɬɚɠɟɧɧɿ 70 ȼɬ ɿ ɫɬɚɧɨɜɢɬɶ 5 °ɋ. 

ɉɪɢ ɡɧɢɠɟɧɧɿ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-ɬɟɪɦɨɫɢɮɨɧɿ ɫɩɨɫɬɟ-

ɪɿɝɚɥɨɫɹ ɿ ɡɧɢɠɟɧɧɹ ɪɿɜɧɹ ɬɟɦɩɟɪɚɬɭɪ ɧɚ ɩɿɞɣɨɦɧɿɣ ɞɿɥɹɧɰɿ ɞɟɮɥɟɝɦɚɬɨɪɚ: ɩɪɢ 

150 ȼɬ – ɰɟ 107...108 °ɋ; ɩɪɢ 100 ȼɬ – 106...104 °ɋ; ɩɪɢ 75 ȼɬ – 105...100 °ɋ. 

Ɍɚɤɚ ɬɟɧɞɟɧɰɿɹ ɩɨɹɫɧɸєɬɶɫɹ ɪɟɚɥɶɧɨɸ «ɧɟɚɞɿɚɛɚɬɧɿɫɬɸ» ɬɟɩɥɨɿɡɨɥɹɰɿɣɧɨ-

ɝɨ ɤɨɠɭɯɚ ɩɿɞɣɨɦɧɨʀ ɱɚɫɬɢɧɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ɿ, ɯɨɱɚ ɿ ɧɟɡɧɚɱɧɢɦɢ, ɚɥɟ ɬɟɩɥɨɜɢɦɢ 

ɜɬɪɚɬɚɦɢ ɜ ɧɚɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ. 

ɉɪɨɬɟ ɧɚɹɜɧɿɫɬɶ ɬɟɩɥɨɜɨʀ ɿɡɨɥɹɰɿʀ, ɳɨ ɡɧɚɱɧɨ ɩɨɤɪɚɳɭє ɬɪɚɧɫɩɨɪɬɧɿ ɦɨɠ-

ɥɢɜɨɫɬɿ ɩɿɞɣɨɦɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ, ɦɨɠɟ ɪɨɡɝɥɹɞɚɬɢɫɹ ɜ ɹɤɨɫɬɿ ɩɪɨɩɨɡɢ-

ɰɿɣ ɳɨɞɨ ɟɧɟɪɝɟɬɢɱɧɨɝɨ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɩɨɛɭɬɨɜɢɯ Ⱥɏɉ ɞɚɧɨɝɨ ɬɢɩɭ. 

ɇɚ ɪɢɫ. 3.10 ɩɪɟɞɫɬɚɜɥɟɧɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚ ɡɚɥɟɠɧɿɫɬɶ ɬɟɦɩɟɪɚɬɭɪɢ ɫɬɿ-

ɧɤɢ ɧɚ ɜɢɯɨɞɿ ɩɿɞɣɨɦɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ɿ ɬɟɦɩɟɪɚɬɭɪɢ ɧɚ ɪɟɛɪɿ ɩɚɧɟɥɿ 

ɏɄ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ 25 °ɋ ɜɿɞ ɬɟɩɥɨɜɨɝɨ 

ɧɚɜɚɧɬɚɠɟɧɧɹ ɝɟɧɟɪɚɬɨɪɚ-ɬɟɪɦɨɫɢɮɨɧɚ. ɇɚ ɪɢɫ. 3.10 ɧɚɜɟɞɟɧɨ ɩɨɪɿɜɧɹɧɧɹ «ɚɞɿ-

ɚɛɚɬɧɨʀ» ɿ ɧɟɬɟɩɥɨɿɡɨɥɶɨɜɚɧɨʀ ɤɨɧɫɬɪɭɤɰɿɣ ɞɟɮɥɟɝɦɚɬɨɪɚ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ 25 °ɋ є ɛɚɡɨɜɨɸ ɩɪɢ ɜɢɡɧɚɱɟɧɧɿ ɞɨɛɨɜɨɝɨ ɟɧɟɪɝɨ-

ɫɩɨɠɢɜɚɧɧɹ ɩɨɛɭɬɨɜɢɯ ɯɨɥɨɞɢɥɶɧɢɯ ɩɪɢɥɚɞɿɜ ɜɫɿɯ ɬɢɩɿɜ [22]. Ɂɧɚɱɧɚ ɛɿɥɶɲɿɫɬɶ 

ɩɨɛɭɬɨɜɢɯ ɯɨɥɨɞɢɥɶɧɢɯ ɩɪɢɥɚɞɿɜ ɟɤɫɩɥɭɚɬɭɸɬɶɫɹ ɜ ɡɨɧɿ ɰɿєʀ ɬɟɦɩɟɪɚɬɭɪɢ. 

Ⱥɧɚɥɿɡ ɩɪɟɞɫɬɚɜɥɟɧɢɯ ɧɚ ɪɢɫ. 3.10 ɪɟɡɭɥɶɬɚɬɿɜ ɩɨɤɚɡɭє ɩɟɪɫɩɟɤɬɢɜɧɿɫɬɶ 

ɭɫɬɚɧɨɜɤɢ «ɚɞɿɚɛɚɬɧɨʀ» ɬɟɩɥɨɜɨʀ ɿɡɨɥɹɰɿʀ ɧɚ ɩɿɞɣɨɦɧɿɣ ɞɿɥɹɧɰɿ ɞɟɮɥɟɝɦɚɬɨɪɚ. 

ɍ ɜɫɿɯ ɞɿɚɩɚɡɨɧɚɯ ɬɟɩɥɨɜɢɯ ɧɚɜɚɧɬɚɠɟɧɶ 70...50 ȼɬ ɦɨɠɧɚ ɡɚɛɟɡɩɟɱɢɬɢ 

ɧɟɨɛɯɿɞɧɿ ɬɟɦɩɟɪɚɬɭɪɧɿ ɪɟɠɢɦɢ ɜ ɨɛɫɹɡɿ ɏɄ Ⱥɏɉ – ɧɟ ɜɢɳɟ 5 °ɋ [22]. 

ɇɚ ɩɪɟɞɫɬɚɜɥɟɧɢɯ ɡɚɥɟɠɧɨɫɬɹɯ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɏɄ ɜɿɞɩɨɜɿɞɚє ɞɿɣɫɧɨɫɬɿ ɬɚ 

ɬɟɦɩɟɪɚɬɭɪɿ ɧɚ ɜɢɯɿɞɧɿɣ ɞɿɥɹɧɰɿ ɞɟɮɥɟɝɦɚɬɨɪɚ ɬɚɤɨɠ. əɤ ɜɢɞɧɨ, ɦɚɤɫɢɦɚɥɶɧɚ 

ɯɨɥɨɞɨɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ȺɏȺ ɜɿɞɩɨɜɿɞɚє ɬɟɦɩɟɪɚɬɭɪɚɦ ɧɚ ɜɢɯɨɞɿ ɞɟɮɥɟɝɦɚɬɨɪɚ 

60...65 °ɋ ɩɪɢ ɬɟɩɥɨɜɿɣ ɿɡɨɥɹɰɿʀ ɩɿɞɣɨɦɧɨʀ ɞɿɥɹɧɤɢ ɿ 45...55 °ɋ ɩɪɢ ɜɿɞɫɭɬɧɨɫɬɿ 

ɬɟɩɥɨɜɨʀ ɿɡɨɥɹɰɿʀ, ɬɨɛɬɨ ɜ ɫɟɪɿɣɧɨɦɭ ɜɢɤɨɧɚɧɧɿ. ɐɿ ɡɧɚɱɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪ ɦɨɠɧɚ 

ɪɟɤɨɦɟɧɞɭɜɚɬɢ ɞɥɹ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɪɟɠɢɦɿɜ ɡ ɦɚɤɫɢɦɚɥɶɧɨɸ ɯɨɥɨɞɨɩɪɨɞɭɤɬɢɜɧɿ-

ɫɬɸ ɜɢɩɚɪɧɢɤɚ. 
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Ɋɢɫ.3.10. Ɂɚɥɟɠɧɿɫɬɶ ɬɟɦɩɟɪɚɬɭɪɢ ɫɬɿɧɤɢ ɧɚ ɜɢɯɨɞɿ ɩɿɞɣɨɦɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝ-
ɦɚɬɨɪɚ ɿ ɬɟɦɩɟɪɚɬɭɪɢ ɧɚ ɪɟɛɪɿ ɩɚɧɟɥɿ ɏɄ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲ-
ɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ 25 °ɋ ɜɿɞ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɝɟɧɟɪɚɬɨɪɚ-ɬɟɪɦɨɫɢɮɨɧɚ: 
1,2 ( 2,1  )  – ɞɟɮɥɟɝɦɚɬɨɪ ɡ «ɚɞɿɚɛɚɬɧɨɸ» ɬɟɩɥɨɜɨɸ ɿɡɨɥɹɰɿєɸ (ɛɟɡ ɬɟɩɥɨɜɨʀ ɿɡɨ-
ɥɹɰɿʀ); 1,1 – ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɪɟɛɪɿ ɩɚɧɟɥɿ ɏɄ; 2,2  – ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɿɧɤɢ ɧɚ ɜɢɯɨɞɿ 
ɩɿɞɣɨɦɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ 
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ɇɚ ɪɢɫ.3.11 ɩɪɟɞɫɬɚɜɥɟɧɚ ɡɚɥɟɠɧɿɫɬɶ ɬɟɦɩɟɪɚɬɭɪɢ ɫɬɿɧɤɢ ɧɚ ɜɢɯɨɞɿ ɩɿɞɣɨ-

ɦɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ɿ ɬɟɦɩɟɪɚɬɭɪɢ ɧɚ ɪɟɛɪɿ ɩɚɧɟɥɿ ɏɄ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ 

ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ 32 °ɋ ɜɿɞ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɝɟɧɟɪɚ-

ɬɨɪɚ-ɬɟɪɦɨɫɢɮɨɧɚ. Ɋɨɡɝɥɹɧɭɬɨ ɬɪɢ ɜɢɩɚɞɤɢ: ɫɟɪɿɣɧɢɣ ɜɚɪɿɚɧɬ (ɛɟɡ ɬɟɩɥɨɜɨʀ ɿɡɨ-

ɥɹɰɿʀ); ɦɿɧɿɦɚɥɶɧɚ ɬɟɩɥɨɜɚ ɿɡɨɥɹɰɿɹ; «ɚɞɿɚɛɚɬɧɚ» ɬɟɩɥɨɜɚ ɿɡɨɥɹɰɿɹ. 

Ɇɿɧɿɦɚɥɶɧɚ ɬɟɩɥɨɜɚ ɿɡɨɥɹɰɿɹ ɩɿɞɣɨɦɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ɜɿɞɩɨɜɿɞɚє 

ɪɟɤɨɦɟɧɞɚɰɿɹɦ, ɜɢɤɥɚɞɟɧɢɦ ɜ Д94Ж ɿ ɫɬɚɧɨɜɢɬɶ ɲɚɪ ɬɨɜɳɢɧɨɸ 3...4 ɦɦ ɡɿ ɫɤɥɨ-

ɜɨɥɨɤɧɚ. 

ɇɚɜɟɞɟɧɿ ɪɟɡɭɥɶɬɚɬɢ ɩɨɤɚɡɭɸɬɶ, ɳɨ «ɚɞɿɚɛɚɬɧɢɣ» ɤɨɠɭɯ ɜ ɠɨɪɫɬɤɢɯ ɭɦɨ-

ɜɚɯ ɟɤɫɩɥɭɚɬɚɰɿʀ ɧɟ ɡɚɛɟɡɩɟɱɭє ɧɚɥɟɠɧɢɣ ɪɿɜɟɧɶ ɬɟɦɩɟɪɚɬɭɪ ɨɯɨɥɨɞɠɟɧɧɹ ɜ ɏɄ 

ɭ ɜɫɶɨɦɭ ɞɿɚɩɚɡɨɧɿ ɬɟɩɥɨɜɢɯ ɧɚɜɚɧɬɚɠɟɧɶ. 

ɍ ɲɬɚɬɧɨɦɭ ɪɟɠɢɦɿ (ɛɟɡ ɬɟɩɥɨɿɡɨɥɹɰɿʀ), ɩɨɱɢɧɚɸɱɢ ɡ 100 ȼɬ ɬɟɩɥɨɜɨɝɨ 

ɧɚɜɚɧɬɚɠɟɧɧɹ ɝɟɧɟɪɚɬɨɪɚ-ɬɟɪɦɨɫɢɮɨɧɚ, ɪɿɜɟɧɶ ɬɟɦɩɟɪɚɬɭɪ ɨɯɨɥɨɞɠɟɧɧɹ ɜɿɞɩɨ-

ɜɿɞɚє ɧɨɪɦɚɬɢɜɧɢɦ ɜɢɦɨɝɚɦ. 

Ⱥɧɚɥɨɝɿɱɧɚ ɫɢɬɭɚɰɿɹ ɿ ɡ ɨɛ'єɤɬɨɦ, ɡɚɤɪɢɬɢɦ «ɦɿɧɿɦɚɥɶɧɨɸ» ɬɟɩɥɨɜɨɸ ɿɡɨ-

ɥɹɰɿєɸ, ɚɥɟ ɪɿɜɟɧɶ ɬɟɦɩɟɪɚɬɭɪ ɨɯɨɥɨɞɠɟɧɧɹ ɧɢɠɱɟ 2...4 °ɋ. 

Ɋɿɜɟɧɶ ɬɟɦɩɟɪɚɬɭɪ ɧɚ ɜɢɯɨɞɿ ɩɿɞɣɨɦɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ, ɳɨ ɿɞɟɧɬɢ-

ɮɿɤɭɸɬɶ ɦɚɤɫɢɦɚɥɶɧɿ ɪɟɠɢɦɢ ɨɯɨɥɨɞɠɟɧɧɹ, ɫɬɚɧɨɜɢɬɶ 74...75 °ɋ. 

əɤɳɨ ɜɡɹɬɢ ɞɨ ɭɜɚɝɢ ɪɨɡɪɚɯɭɧɤɨɜɿ ɡɧɚɱɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪ ɩɨɬɨɤɭ ȼȺɋ, ɬɨ 

ɬɟɦɩɟɪɚɬɭɪɚ ɪɟɚɥɶɧɨɝɨ ɩɨɬɨɤɭ ɦɨɠɟ ɡɧɚɯɨɞɢɬɢɫ ɜ ɞɿɚɩɚɡɨɧɿ 100...105 °ɋ. ɐɿ ɬɟ-

ɦɩɟɪɚɬɭɪɢ ɩɪɢ ɪɨɛɨɱɨɦɭ ɬɢɫɤɭ 2,0 Ɇɉɚ ɜɿɞɩɨɜɿɞɚɸɬɶ ɫɤɥɚɞɭ ȼȺɋ 0,97 Д86Ж. 

Ɍɭɬ ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ ɩɪɨ ɜɿɞɫɭɬɧɿɫɬɶ ɜɩɥɢɜɭ ɞɟɹɤɨʀ ɦɚɥɨʀ ɤɿɥɶɤɨɫɬɿ ɜɨ-

ɞɢ (ɞɨ 4 %) ɜ ɩɨɬɨɰɿ ȼȺɋ ɧɚ ɯɨɥɨɞɨɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɜɢɩɚɪɧɢɤɚ. 

Ɋɚɧɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɧɢɡɶɤɨɬɟɦɩɟɪɚɬɭɪɧɢɯ Ⱥɏɉ ɡ ɪɿɜɧɟɦ ɨɯɨɥɨɞɠɟɧɧɹ ɞɨ 

ɦɿɧɭɫ 35... ɦɿɧɭɫ 30 °ɋ ɧɟ ɩɿɞɬɜɟɪɞɠɭɸɬɶ ɬɚɤɢɣ ɜɢɫɧɨɜɨɤ Д94Ж, ɨɞɧɚɤ ɰɟ ɦɨɠɧɚ 

ɩɨɹɫɧɢɬɢ ɨɫɨɛɥɢɜɨɫɬɹɦɢ ɜɢɩɚɪɨɜɭɜɚɧɧɹ ɪɿɞɤɨʀ ɫɭɦɿɲɿ ɩɪɢ ɧɢɡɶɤɨɦɭ ɩɚɪɰɿɚɥɶ-

ɧɨɦɭ ɬɢɫɤɭ (ɞɨ 0,05 Ɇɉɚ), ɤɨɥɢ ɡ'ɹɜɥɹєɬɶɫɹ ɜɩɥɢɜ ɜɫɿɯ ɤɨɦɩɨɧɟɧɬɿɜ Д156-158] . 
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Ɋɢɫ.3.11. Ɂɚɥɟɠɧɿɫɬɶ ɬɟɦɩɟɪɚɬɭɪɢ ɫɬɿɧɤɢ ɧɚ ɜɢɯɨɞɿ ɩɿɞɣɨɦɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝ-
ɦɚɬɨɪɚ ɿ ɬɟɦɩɟɪɚɬɭɪɢ ɧɚ ɪɟɛɪɿ ɩɚɧɟɥɿ ɏɄ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲ-
ɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ 32 °ɋ ɜɿɞ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɝɟɧɟɪɚɬɨɪɚ-ɬɟɪɦɨɫɢɮɨɧɚ ɿ 
ɭɦɨɜ ɬɟɩɥɨɨɛɦɿɧɭ ɡ ɩɨɜɿɬɪɹɦ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ: 1,1   –  ɞɟɮɥɟɝɦɚɬɨɪ ɡ 
«ɚɞɿɚɛɚɬɧɨɸ» ɬɟɩɥɨɜɨɸ ɿɡɨɥɹɰɿєɸ; 2,2  – ɞɟɮɥɟɝɦɚɬɨɪ ɛɟɡ ɬɟɩɥɨɜɨʀ ɿɡɨɥɹɰɿʀ; 3,3   
– ɞɟɮɥɟɝɦɚɬɨɪ ɡ ɦɿɧɿɦɚɥɶɧɨɸ ɬɟɩɥɨɜɨɸ ɿɡɨɥɹɰɿєɸ; 1,2,3 –  ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɪɟɛɪɿ 
ɩɚɧɟɥɿ ɏɄ; 3,2,1   – ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɿɧɤɢ ɧɚ ɜɢɯɨɞɿ ɩɿɞɣɨɦɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚ-
ɬɨɪɚ 

 

 

 



116 
 

ɐɿ ɩɚɪɚɦɟɬɪɢ ɦɨɠɧɚ ɪɟɤɨɦɟɧɞɭɜɚɬɢ ɞɥɹ ɪɨɡɪɨɛɤɢ ɫɢɫɬɟɦɢ ɟɧɟɪɝɨɡɛɟɪɿɝɚ-

ɸɱɨɝɨ ɭɩɪɚɜɥɿɧɧɹ ɩɪɢ ɪɨɛɨɬɿ ɜ ɠɨɪɫɬɤɢɯ ɪɟɠɢɦɚɯ ɟɤɫɩɥɭɚɬɚɰɿʀ ɩɨɛɭɬɨɜɨɝɨ 

Ⱥɏɉ. 

Ⱦɥɹ ɜɢɜɱɟɧɧɹ ɞɢɧɚɦɿɱɧɢɯ ɪɟɠɢɦɿɜ ɜɢɯɨɞɭ ɡ ɧɟɪɨɛɨɱɨɝɨ ɫɬɚɧɭ ȺɏȺ ɛɭɥɨ 

ɩɪɨɜɟɞɟɧɨ ɭɡɚɝɚɥɶɧɟɧɧɹ ɪɟɡɭɥɶɬɚɬɿɜ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ (ɪɢɫ. 3.12). 

 

Ɋɢɫ.3.12. Ɂɚɥɟɠɧɿɫɬɶ ɱɚɫɭ ɩɪɨɯɨɞɠɟɧɧɹ ɩɚɪɨɜɨʀ ȼȺɋ ɱɟɪɟɡ ɞɟɮɥɟɝɦɚɬɨɪ ȺɏȺ 
ɩɪɢ ɡɚɩɭɫɤɭ ɡ ɧɟɪɨɛɨɱɨɝɨ ɫɬɚɧɭ ɜɿɞ ɱɢɫɟɥɶɧɢɯ ɡɧɚɱɟɧɶ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ 
ɜ ɝɟɧɟɪɚɬɨɪɿ-ɬɟɪɦɨɫɢɮɨɧɿ ɜ ɪɿɡɧɢɯ ɭɦɨɜɚɯ ɟɤɫɩɥɭɚɬɚɰɿʀ: ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ 
ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ: 1,1 – 25 °ɋ; 2,2 – 10 °ɋ; 1,2 – ɞɟɮɥɟɝɦɚɬɨɪ ɛɟɡ ɞɨ-
ɞɚɬɤɨɜɨʀ ɬɟɩɥɨɜɨʀ ɿɡɨɥɹɰɿʀ; 2,1  – ɞɟɮɥɟɝɦɚɬɨɪ ɡ «ɚɞɿɚɛɚɬɧɨɸ» ɬɟɩɥɨɿɡɨɥɹɰɿєɸ 

 
 

Ⱥɧɚɥɿɡ ɧɚɜɟɞɟɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɩɨɤɚɡɚɜ ɦɚɤɫɢɦɚɥɶɧɭ ɲɜɢɞɤɿɫɬɶ ɩɪɨɫɭɜɚɧɧɹ 

ɩɨɬɨɤɭ ȼȺɋ ɩɪɢ 150 ȼɬ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɝɟɧɟɪɚɬɨɪɚ-ɬɟɪɦɨɫɢɮɨɧɚ ɭ 

ɜɫɿɯ ɜɢɩɚɞɤɚɯ, ɩɪɢɱɨɦɭ ɭ ɜɫɶɨɦɭ ɞɿɚɩɚɡɨɧɿ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɦɚɤɫɢɦɚɥɶ-

ɧɿ ɡɧɚɱɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɫɩɨɫɬɟɪɿɝɚɸɬɶɫɹ ɜ ɪɚɡɿ ɬɟɩɥɨɿɡɨɥɹɰɿʀ ɩɿɞɣɨɦɧɨʀ ɞɿɥɹɧɤɢ 

ɞɟɮɥɟɝɦɚɬɨɪɚ. 

ɇɚɜɟɞɟɧɿ ɪɟɡɭɥɶɬɚɬɢ ɞɨɡɜɨɥɹɸɬɶ ɪɟɤɨɦɟɧɞɭɜɚɬɢ ɞɥɹ ɪɟɠɢɦɿɜ ɡɚɩɭɫɤɭ ɬɟ-

ɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ 150 ȼɬ, ɹɤɟ ɜɿɞɩɨɜɿɞɚє ɿ ɜɢɦɨɝɚɦ ɤɨɪɨɡɿɣɧɨɝɨ ɡɚɯɢɫɬɭ Д46Ж – 

ɦɚɤɫɢɦɚɥɶɧɚ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɝɟɧɟɪɚɬɨɪɿ-ɬɟɪɦɨɫɢɮɨɧɿ ɧɟ ɩɟɪɟɜɢɳɭє 170 °ɋ Д106]. 

ȱɧɲɢɦ ɜɢɫɧɨɜɤɨɦ ɡ ɬɚɤɨɝɨ ɭɡɚɝɚɥɶɧɟɧɧɹ ɦɨɠɟ ɛɭɬɢ ɤɨɪɢɫɧɿɫɬɶ ɬɟɩɥɨɿɡɨ-

ɥɹɰɿɣɧɨɝɨ ɤɨɠɭɯɚ ɞɟɮɥɟɝɦɚɬɨɪɚ ɧɟ ɬɿɥɶɤɢ ɜ ɪɟɠɢɦɿ ɡɧɢɠɟɧɧɹ ɜɬɪɚɬ ɩɪɢ ɬɪɚɧɫ-
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ɩɨɪɬɿ ɚɦɿɚɤɭ ɜ ɤɨɧɞɟɧɫɚɬɨɪ, ɚ ɣ ɡɞɚɬɧɿɫɬɶ ɣɨɝɨ ɡɛɟɪɿɝɚɬɢ ɬɟɩɥɨ ɜ ɧɟɪɨɛɨɱɢɣ ɩɟ-

ɪɿɨɞ. 

Ɍɚɤ, ɩɪɢ ɜɿɞɫɭɬɧɨɫɬɿ ɬɟɩɥɨɜɨʀ ɿɡɨɥɹɰɿʀ ɫɬɿɧɤɢ ɤɨɪɩɭɫɭ ɞɟɮɥɟɝɦɚɬɨɪɚ ɜ ɧɟ-

ɪɨɛɨɱɢɣ ɩɟɪɿɨɞ ɞɨɫɢɬɶ ɲɜɢɞɤɨ ɜɿɞɞɚɸɬɶ ɬɟɩɥɨ ɜ ɧɚɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ. ɉɚɪɚ, 

ɳɨ ɡɧɚɯɨɞɢɬɶɫɹ ɜ ɤɚɧɚɥɿ, ɤɨɧɞɟɧɫɭєɬɶɫɹ, ɚ ɧɚ ʀʀ ɦɿɫɰɟ ɡ ɉȽɄ ɡɚɯɨɞɢɬɶ ɿɧɟɪɬɧɢɣ 

ɝɚɡ. ɉɪɢ ɡɚɩɭɫɤɭ ɩɨɬɪɿɛɧɨ ɞɥɹ ɜɢɬɿɫɧɟɧɧɹ ɿɧɟɪɬɧɨɝɨ ɝɚɡɭ ɩɪɨɝɪɿɬɢ ɫɬɿɧɤɢ ɞɟɮɥɟ-

ɝɦɚɬɨɪɚ, ɳɨ ɜɢɦɚɝɚє ɿ ɬɟɩɥɨɜɨʀ ɟɧɟɪɝɿʀ, ɿ ɱɚɫɭ. 

ɇɚɹɜɧɿɫɬɶ ɬɟɩɥɨɜɨʀ ɿɡɨɥɹɰɿʀ ɛɚɝɚɬɨɪɚɡɨɜɨ ɡɧɢɠɭє ɬɟɩɥɨɜɿ ɜɬɪɚɬɢ ɿ ɫɬɿɧɤɢ 

ɞɟɮɥɟɝɦɚɬɨɪɚ ɜ ɧɟɪɨɛɨɱɢɣ ɩɟɪɿɨɞ ɡɧɚɯɨɞɹɬɶɫɹ ɜ ɩɪɨɝɪɿɬɨɦɭ ɫɬɚɧɿ. Ɉɫɨɛɥɢɜɨ ɰɟ 

ɩɨɦɿɬɧɨ ɩɪɢ ɧɢɡɶɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɡɨɜɧɿɲɧɶɨɝɨ ɩɨɜɿɬɪɹ, ɤɨɥɢ ɛɟɡ ɞɨɞɚɬɤɨɜɨʀ 

ɬɟɩɥɨɜɨʀ ɿɡɨɥɹɰɿʀ ɞɨɫɢɬɶ ɫɤɥɚɞɧɨ ɡɚɩɭɫɬɢɬɢ ɯɨɥɨɞɢɥɶɧɢɣ ɰɢɤɥ. 

ɉɪɨɜɟɞɟɧɢɣ ɤɨɦɩɥɟɤɫ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɿ ʀɯ ɚɧɚɥɿɡ ɞɨɡɜɨɥɢɜ 

ɫɮɨɪɦɭɥɸɜɚɬɢ ɬɟɩɥɨɬɟɯɧɿɱɧɿ ɩɨɥɨɠɟɧɧɹ ɩɪɨ ɟɧɟɪɝɨɡɛɟɪɿɝɚɸɱɿ ɪɟɠɢɦɚɯ ɭɩɪɚɜ-

ɥɿɧɧɹ ɩɨɛɭɬɨɜɢɦɢ Ⱥɏɉ ɞɨɫɥɿɞɠɭɜɚɧɨɝɨ ɬɢɩɭ. 

ɉɪɨɩɨɧɭєɬɶɫɹ ɧɚɫɬɭɩɧɢɣ ɚɥɝɨɪɢɬɦ ɭɩɪɚɜɥɿɧɧɹ. 

ȼ ɭɦɨɜɚɯ ɡɧɢɠɟɧɢɯ ɬɟɦɩɟɪɚɬɭɪ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ (8... 

15 °ɋ), ɤɨɥɢ ɧɚɣɛɿɥɶɲ ɫɩɪɢɹɬɥɢɜɿ ɭɦɨɜɢ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɲɬɭɱɧɨɝɨ ɯɨɥɨɞɭ, ɚɥɟ 

ɿɫɧɭɸɬɶ ɩɪɨɛɥɟɦɢ ɡ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹɦ ɩɚɪɢ ɚɦɿɚɤɭ ɡ ɝɟɧɟɪɚɬɨɪɚ-ɬɟɪɦɨɫɢɮɨɧɚ ɜ 

ɤɨɧɞɟɧɫɚɬɨɪ, ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɤɨɦɛɿɧɨɜɚɧɢɣ ɩɨɡɢɰɿɣɧɢɣ ɫɩɨɫɿɛ ɩɿɞɜɟ-

ɞɟɧɧɹ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ. ɉɨɬɪɿɛɧɚ «ɚɞɿɚɛɚɬɧɚ» ɬɟɩɥɨɜɚ ɿɡɨɥɹɰɿʀ ɩɿɞɣɨɦ-

ɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ. 

Ɍɚɤɢɣ ɪɟɠɢɦ ɿ ɣɨɝɨ ɩɨɪɿɜɧɹɧɧɹ ɡɿ ɲɬɚɬɧɢɦ (ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ 110 

ȼɬ) ɧɚɜɟɞɟɧɿ ɧɚ ɪɢɫ. 3.13. 

ɉɪɨɜɟɞɟɧɿ ɜɢɩɪɨɛɭɜɚɧɧɹ ɩɨɤɚɡɚɥɢ ɜ ɰɢɯ ɭɦɨɜɚɯ ɡɧɢɠɟɧɧɹ ɞɨɛɨɜɨɝɨ ɟɧɟɪ-

ɝɨɫɩɨɠɢɜɚɧɧɹ ɞɨɫɥɿɞɠɭɜɚɧɨɝɨ Ⱥɏɉ ɧɚ 36 % – ɩɪɢ 110 ȼɬ – 2,25 ɤȼɬ·ɝɨɞ/ɞɨɛɭ, ɜ 

ɤɨɦɛɿɧɨɜɚɧɨɦɭ ɪɟɠɢɦɿ ɬɟɩɥɨɩɿɞɜɨɞɭ – 1,44…2,25 ɤȼɬ·ɝɨɞ/ɞɨɛɭ. ɉɟɪɟɯɿɞ ɜɿɞ 

«ɮɨɪɫɚɠɧɨɝɨ» ɪɟɠɢɦɭ ɡɚɩɭɫɤɭ 150 ȼɬ ɞɨ «ɩɨɬɨɱɧɨɝɨ» 70 ȼɬ ɡɞɿɣɫɧɸɸɬɶ ɩɪɢ 

ɩɪɨɯɨɞɠɟɧɧɿ ɩɨɬɨɤɭ ȼȺɋ ɩɨ ɩɿɞɣɨɦɧɿɣ ɞɿɥɹɧɰɿ ɞɟɮɥɟɝɦɚɬɨɪɚ. Ɇɨɦɟɧɬ ɩɟɪɟɯɨ-

ɞɭ ɜɢɡɧɚɱɚɸɬɶ ɩɨ ɬɟɦɩɟɪɚɬɭɪɿ ɜ ɜɟɪɯɧɿɣ ɱɚɫɬɢɧɿ ɞɟɮɥɟɝɦɚɬɨɪɚ 65 °ɋ. 
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ȼɿɞɤɥɸɱɟɧɧɹ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɩɪɨɜɨɞɹɬɶ ɩɪɢ ɞɨɫɹɝɧɟɧɧɿ ɡɚɞɚɧɢɯ 

ɡɧɚɱɟɧɶ ɬɟɦɩɟɪɚɬɭɪɢ ɜ ɯɚɪɚɤɬɟɪɧɿɣ ɬɨɱɰɿ ɏɄ. 

 

 

Ɋɢɫ.3.13. ɉɨɪɿɜɧɹɧɧɹ ɩɨɡɢɰɿɣɧɨɝɨ ɫɩɨɫɨɛɭ ɩɨɞɚɱɿ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ 
ɝɟɧɟɪɚɬɨɪ-ɬɟɪɦɨɫɢɮɨɧ ɡ ɤɨɦɛɿɧɨɜɚɧɢɦ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ 
ɫɟɪɟɞɨɜɢɳɚ 10 °ɋ. ɉɪɢ ɤɨɦɛɿɧɨɜɚɧɨɦɭ ɭɩɪɚɜɥɿɧɧɿ ɧɚ ɩɿɞɣɨɦɧɿɣ ɞɿɥɹɧɰɿ ɞɟɮɥɟ-
ɝɦɚɬɨɪɚ ɜɫɬɚɧɨɜɥɟɧɚ «ɚɞɿɚɛɚɬɧɚ» ɬɟɩɥɨɜɚ ɿɡɨɥɹɰɿɹ 

ȼ ɭɦɨɜɚɯ ɪɨɛɨɬɢ ɩɨɛɭɬɨɜɨɝɨ Ⱥɏɉ ɩɪɢ ɩɨɦɿɪɧɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɩɨɜɿɬɪɹ 

ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ (16...27 °ɋ) ɩɪɨɩɨɧɭєɬɶɫɹ ɩɪɚɰɸɜɚɬɢ ɡ ɬɟɩɥɨɜɢɦ 

ɧɚɜɚɧɬɚɠɟɧɧɹɦ ɜ ɝɟɧɟɪɚɬɨɪɿ-ɬɟɪɦɨɫɢɮɨɧɿ, ɳɨ ɩɨɫɬɿɣɧɨ ɡɦɿɧɸєɬɶɫɹ, ɡɚ ɚɧɚɥɨɝɿ-
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єɸ ɡ ɜɿɞɨɦɢɦɢ ɜɥɚɫɧɢɦɢ ɪɟɤɨɦɟɧɞɚɰɿɹɦɢ Д94, 112Ж: ɪɟɠɢɦ «ɨɱɿɤɭɜɚɧɧɹ» – 40 

ȼɬ; «ɩɨɬɨɱɧɢɣ» – 70 ȼɬ.  

ȼɢɤɨɪɢɫɬɨɜɭєɦɨ ɧɚ ɩɿɞɣɨɦɧɿɣ ɞɿɥɹɧɰɿ ɞɟɮɥɟɝɦɚɬɨɪɚ ɬɟɩɥɨɜɭ ɿɡɨɥɹɰɿɸ 

«ɚɞɿɚɛɚɬɧɨɝɨ» ɬɢɩɭ. ɉɟɪɟɯɿɞ ɡ ɪɟɠɢɦɭ «ɨɱɿɤɭɜɚɧɧɹ» ɧɚ «ɩɨɬɨɱɧɢɣ» ɩɪɨɜɨɞɢɬɶ-

ɫɹ ɬɚɤɨɠ ɩɨ ɮɿɤɫɚɰɿʀ ɬɟɦɩɟɪɚɬɭɪɢ ɭ ɜɟɪɯɧɿɣ ɱɚɫɬɢɧɿ ɞɟɮɥɟɝɦɚɬɨɪɚ 60...65 °ɋ. 

Ɂɜɨɪɨɬɧɢɣ ɩɟɪɟɯɿɞ – ɩɨ ɞɨɫɹɝɧɟɧɧɸ ɡɚɞɚɧɨʀ ɬɟɦɩɟɪɚɬɭɪɢ ɜ ɏɄ. 

Ɂɧɢɠɟɧɧɹ ɟɧɟɪɝɨɫɩɨɠɢɜɚɧɧɹ ɜ ɩɨɪɿɜɧɹɧɧɿ ɡɿ ɲɬɚɬɧɢɦ ɩɨɡɢɰɿɣɧɢɦ ɪɟɝɭ-

ɥɸɜɚɧɧɹɦ ɫɤɥɚɥɨ 18 %. 

ɉɪɢ ɪɨɛɨɬɿ ɜ ɭɦɨɜɚɯ ɩɿɞɜɢɳɟɧɢɯ ɬɟɦɩɟɪɚɬɭɪ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟ-

ɪɟɞɨɜɢɳɚ ɜɿɞ 28 ɞɨ 35 °ɋ ɪɟɤɨɦɟɧɞɭєɬɶɫɹ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɬɟɩɥɨɜɭ ɿɡɨɥɹɰɿɸ 

ɩɿɞɣɨɦɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ɡ ɦɿɧɿɦɚɥɶɧɢɦ ɬɟɪɦɿɱɧɢɦ ɨɩɨɪɨɦ (ɪɢɫ. 3.14), 

ɧɚɩɪɢɤɥɚɞ, ɡɚɡɧɚɱɟɧɢɦ ɭ ɰɿɣ ɪɨɛɨɬɿ ɬɢɩɨɦ. 

ɍ ɰɢɯ ɭɦɨɜɚɯ ɩɪɢ 110 ȼɬ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɝɟɧɟɪɚɬɨɪɚ-

ɬɟɪɦɨɫɢɮɨɧɚ, ɹɤ ɩɪɚɜɢɥɨ, ɪɟɠɢɦ ɪɨɛɨɬɢ ɝɟɧɟɪɚɬɨɪɚ-ɬɟɪɦɨɫɢɮɨɧɚ «ɩɨɫɬɿɣɧɢɣ» 

Д7, 49Ж. Ɉɫɧɨɜɧɚ ɜɢɦɨɝɚ ɞɨ ɯɨɥɨɞɢɥɶɧɨɝɨ ɩɪɢɥɚɞɭ – ɡɚɛɟɡɩɟɱɟɧɧɹ ɡɚɞɚɧɨɝɨ ɪɿɜɧɹ 

ɬɟɦɩɟɪɚɬɭɪ ɨɯɨɥɨɞɠɟɧɧɹ Д22Ж. 

Ɂ ɭɪɚɯɭɜɚɧɧɹɦ ɛɿɥɶɲɨʀ ɯɨɥɨɞɨɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɜɢɩɚɪɧɢɤɚ ɩɪɨɩɨɧɭєɬɶɫɹ 

ɪɟɠɢɦ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɬɟɪɦɨɫɢɮɨɧɚ-ɝɟɧɟɪɚɬɨɪɚ 150 ȼɬ, ɩɪɢ ɹɤɨɦɭ ɧɚ 

ɧɢɠɧɶɨɦɭ ɞɿɚɩɚɡɨɧɿ ɬɟɦɩɟɪɚɬɭɪ ɡɨɜɧɿɲɧɶɨɝɨ ɩɨɜɿɬɪɹ ɪɟɚɥɿɡɭєɬɶɫɹ ɩɨɡɢɰɿɣɧɢɣ 

ɪɟɠɢɦ ɪɨɛɨɬɢ, ɚ ɱɚɫ ɜɢɯɨɞɭ ɡ ɧɟɪɨɛɨɱɨɝɨ ɫɬɚɧɭ ɜ ɪɨɛɨɱɢɣ – ɦɿɧɿɦɚɥɶɧɢɣ. 

ȿɤɨɧɨɦɿɹ ɟɧɟɪɝɨɫɩɨɠɢɜɚɧɧɹ, ɜ ɩɨɪɿɜɧɹɧɧɿ ɡɿ ɲɬɚɬɧɢɦ ɪɟɠɢɦɨɦ, ɩɪɢ ɪɨ-

ɛɨɬɿ ɡ ɬɟɦɩɟɪɚɬɭɪɨɸ ɡɨɜɧɿɲɧɶɨɝɨ ɩɨɜɿɬɪɹ 30...31 °ɋ ɫɤɥɚɥɨ ɞɨ 4 %. 

ɋɥɿɞ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɜɢɞɿɥɟɧɧɹ ɬɪɶɨɯ ɞɿɚɩɚɡɨɧɿɜ ɬɟɦɩɟɪɚɬɭɪ ɡɨɜɧɿɲɧɶɨɝɨ 

ɩɨɜɿɬɪɹ є ɞɨɫɢɬɶ ɭɦɨɜɧɢɦ ɿ ʀɯ ɦɟɠɿ ɦɨɠɭɬɶ ɧɚɤɥɚɞɚɬɢɫɹ ɨɞɧɚ ɧɚ ɨɞɧɭ. 

Ɋɟɡɭɥɶɬɚɬɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ, ɳɨ ɨɬɪɢɦɚɧɿ ɜ ɞɚɧɿɣ ɪɨɛɨɬɿ, 

ɞɨɡɜɨɥɹɸɬɶ ɫɮɨɪɦɭɜɚɬɢ ɜɢɯɿɞɧɿ ɞɚɧɿ ɞɥɹ ɿɞɟɧɬɢɮɿɤɚɰɿʀ Ⱥɏɉ ɹɤ ɨɛ'єɤɬɚ ɭɩɪɚɜ-

ɥɿɧɧɹ. 
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Ɋɢɫ.3.14. ɉɨɪɿɜɧɹɧɧɹ ɤɨɦɛɿɧɨɜɚɧɢɯ ɫɩɨɫɨɛɿɜ ɩɨɞɚɱɿ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ 
ɝɟɧɟɪɚɬɨɪ-ɬɟɪɦɨɫɢɮɨɧ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ 25 
°ɋ ɩɪɢ ɪɿɡɧɢɯ ɭɦɨɜɚɯ ɬɟɩɥɨɜɿɞɜɟɞɟɧɧɹ ɜɿɞ ɩɿɞɣɨɦɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ: 1 

(2) – ɛɟɡ (ɡ) ɬɟɩɥɨɜɨɸ ɿɡɨɥɹɰɿєɸ ɩɿɞɣɨɦɧɨʀ ɞɿɥɹɧɤɢ; 2 – ɧɚ ɩɿɞɣɨɦɧɿɣ ɞɿɥɹɧɰɿ 
ɞɟɮɥɟɝɦɚɬɨɪɚ ɜɫɬɚɧɨɜɥɟɧɚ «ɚɞɿɚɛɚɬɧɚ» ɬɟɩɥɨɜɚ ɿɡɨɥɹɰɿɹ 
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3.6. ȱɞɟɧɬɢɮɿɤɚɰɿɹ ɦɨɞɟɥɿ ɩɪɨɰɟɫɭ ɜɢɪɨɛɧɢɰɬɜɚ ɲɬɭɱɧɨɝɨ ɯɨɥɨɞɭ ɜ Ⱥɏɉ 

ɹɤ ɨɛ’єɤɬɚ ɤɟɪɭɜɚɧɧɹ 

 

ɉɪɨɰɟɫ ɜɢɪɨɛɧɢɰɬɜɚ ɯɨɥɨɞɭ – ɰɟ ɨɞɢɧ ɡ ɜɢɞɿɜ ɬɟɩɥɨɜɢɯ ɩɪɨɰɟɫɿɜ. Ɍɨɦɭ 

Ⱥɏɉ ɜɿɞɧɨɫɹɬɶɫɹ ɞɨ ɤɥɚɫɭ ɫɬɚɬɢɱɧɢɯ ɨɛ'єɤɬɿɜ, ɹɤɿ ɦɚɸɬɶ ɜɥɚɫɬɢɜɿɫɬɶ ɫɚɦɨɜɢɪɿɜ-

ɧɸɜɚɧɧɹ Д106Ж. ɐɟɣ ɮɚɤɬ ɜɿɞɨɛɪɚɠɚɸɬɶ ɧɚɜɟɞɟɧɿ ɧɚ ɪɢɫ. 3.15 – 3.17 ɞɢɧɚɦɿɱɧɿ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ⱥɏɉ ɡɚ ɪɿɡɧɢɯ ɭɦɨɜ ɬɟɩɥɨɜɿɞɜɟɞɟɧɧɹ ɬɚ ɩɪɢ ɪɿɡɧɢɯ ɡɧɚɱɟɧɧɹɯ 

ɬɟɩɥɨɜɨʀ ɩɨɬɭɠɧɨɫɬɿ, ɳɨ ɩɿɞɜɨɞɢɬɶɫɹ ɞɨ ɝɟɧɟɪɚɬɨɪɚ-ɬɟɪɦɨɫɢɮɨɧɚ.  

ɉɪɢ ɰɶɨɦɭ ɱɟɪɟɡ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ɫɯɟɦɿ ȺɏȺ ɝɟɧɟɪɚɬɨɪɚ ɿɡ ɡɨɜɧɿɲɧɿɦ ɩɿɞ-

ɜɟɞɟɧɧɹɦ ɬɟɩɥɚ ɿ ɧɚɹɜɧɨɫɬɿ ɩɪɨɰɟɫɭ ɜɢɬɿɫɧɟɧɧɹ ɿɧɟɪɬɧɨɝɨ ɝɚɡɭ ɡ ɞɟɮɥɟɝɦɚɬɨɪɚ 

ɩɨɬɨɤɨɦ ɩɚɪɢ ɜ ɩɟɪɿɨɞ ɡɚɩɭɫɤɭ ȺɏȺ, Ⱥɏɉ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɜɢɫɨɤɨɸ ɬɟɩɥɨ-

ɜɨɸ ɿɧɟɪɰɿɣɧɿɫɬɸ Д103, 106Ж. ȼɿɞɩɨɜɿɞɧɨ, ɞɥɹ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɤɟɪɭɜɚɧɧɹ 

(ɋȺɍ) Ⱥɏɉ ɯɚɪɚɤɬɟɪɧɿ ɜɟɥɢɤɿ ɡɧɚɱɟɧɧɹ ɩɨɫɬɿɣɧɨʀ ɱɚɫɭ ɿ ɱɚɫɭ ɡɚɩɿɡɧɸɜɚɧɧɹ. 

 

Ɋɢɫ.3.15. ɉɟɪɟɯɿɞɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɟɦɩɟɪɚɬɭɪ ɜ ɯɨɥɨɞɢɥɶɧɿɣ ɤɚɦɟɪɿ Ⱥɏɉ ɛɟɡ 
ɬɟɩɥɨɿɡɨɥɹɰɿʀ ɞɟɮɥɟɝɦɚɬɨɪɚ ɩɪɢ ɡɦɿɧɿ ɩɨɬɭɠɧɨɫɬɿ, ɳɨ ɩɿɞɜɨɞɢɬɶɫɹ ɞɨ ɝɟɧɟɪɚɬɨ-
ɪɚ, ɡ 0 ɞɨ 70 ȼɬ ɬɚ ɪɿɡɧɢɯ ɡɧɚɱɟɧɧɹɯ ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟ-
ɞɨɜɢɳɚ: 1 – 10 °C, 2 – 13 °C, 3 – 17 °C. 
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Ɋɢɫ.3.16. ɉɟɪɟɯɿɞɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɟɦɩɟɪɚɬɭɪ ɜ ɯɨɥɨɞɢɥɶɧɿɣ ɤɚɦɟɪɿ Ⱥɏɉ ɡ 
ɬɟɩɥɨɿɡɨɥɹɰɿєɸ ɞɟɮɥɟɝɦɚɬɨɪɭ ɩɪɢ ɡɦɿɧɿ ɩɨɬɭɠɧɨɫɬɿ, ɳɨ ɩɿɞɜɨɞɢɬɶɫɹ ɞɨ ɝɟɧɟɪɚ-
ɬɨɪɚ, ɡ 0 ɞɨ 70 ȼɬ ɬɚ ɪɿɡɧɢɯ ɡɧɚɱɟɧɧɹɯ ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟ-
ɪɟɞɨɜɢɳɚ: 1 – 10 °C, 2 – 13 °C, 3 – 17 °C. 

 

Ɋɢɫ.3.17. ɉɟɪɟɯɿɞɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɟɦɩɟɪɚɬɭɪ ɜ ɯɨɥɨɞɢɥɶɧɿɣ ɤɚɦɟɪɿ Ⱥɏɉ ɡ 
ɬɟɩɥɨɿɡɨɥɹɰɿєɸ ɞɟɮɥɟɝɦɚɬɨɪɚ ɩɪɢ ɡɦɿɧɿ ɩɨɬɭɠɧɨɫɬɿ, ɳɨ ɩɿɞɜɨɞɢɬɶɫɹ ɞɨ ɝɟɧɟɪɚ-
ɬɨɪɭ, ɡ 0 ɞɨ 150 ȼɬ ɬɚ ɪɿɡɧɢɯ ɡɧɚɱɟɧɧɹɯ ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟ-
ɪɟɞɨɜɢɳɚ: 1 – 10 °C, 2 – 13 °C, 3 – 17 °C. 
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ȼ ɹɤɨɫɬɿ ɨɛ’єɤɬɚ ɤɟɪɭɜɚɧɧɹ ɪɨɡɝɥɹɞɚєɬɶɫɹ ɩɪɨɰɟɫ ɜɢɪɨɛɧɢɰɬɜɚ ɲɬɭɱɧɨɝɨ 

ɯɨɥɨɞɭ ɜ Ⱥɏɉ. Ʉɚɧɚɥ, ɡɚ ɹɤɢɦ ɩɪɨɜɨɞɢɬɶɫɹ ɩɚɪɚɦɟɬɪɢɱɧɚ ɿɞɟɧɬɢɮɿɤɚɰɿɹ – ɤɚɧɚɥ 

ɤɟɪɭɜɚɧɧɹ. əɤ ɜɠɟ ɡɚɡɧɚɱɚɥɨɫɹ, Ⱥɏɉ ɜɿɞɧɨɫɹɬɶɫɹ ɞɨ ɫɬɚɬɢɱɧɢɯ ɨɛ’єɤɬɿɜ, ɬɚɤɢɦ 

ɱɢɧɨɦ, ɩɟɪɟɞɚɬɨɱɧɚ ɮɭɧɤɰɿɹ, ɡɚ ɞɨɩɨɦɨɝɨɸ ɹɤɨʀ ɛɭɞɟɦɨ ɩɪɨɜɨɞɢɬɢ ɦɨɞɟɥɸɜɚɧ-

ɧɹ ɰɶɨɝɨ ɤɚɧɚɥɭ, ɦɚє ɧɚɫɬɭɩɧɢɣ ɜɢɝɥɹɞ: p

o

o oe
pT

k
pW 

1
)( . ȼɢɡɧɚɱɢɦɨ ɱɢɫɥɨ-

ɜɿ ɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɿɜ. 

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɡɚ ɹɤɢɦɢ ɩɪɨɜɨɞɢɬɶɫɹ ɿɞɟɧɬɢɮɿɤɚɰɿɹ, 

ɧɚɜɟɞɟɧɿ ɧɚ ɪɢɫ. 3.15 – 3.17. Ɇɟɬɨɞɢɤɚ ɩɚɪɚɦɟɬɪɢɱɧɨʀ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɦɨɞɟɥɟɣ – 

Ɇɿɧɿɧɨʀ 2-ɯ ɫɩɿɥɶɧɢɯ ɬɨɱɨɤ – ɬɢɩɨɜɚ ɦɟɬɨɞɢɤɚ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɦɨɞɟɥɟɣ ɤɚɧɚɥɿɜ 

ɨɛ’єɤɬɿɜ ɤɟɪɭɜɚɧɧɹ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜ ɬɟɨɪɿʀ ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɤɟɪɭɜɚɧɧɹ. 

Ⱦɥɹ ɡɧɚɯɨɞɠɟɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɦɨɞɟɥɟɣ ɡɚ ɞɨɩɨɦɨɝɨɸ ɰɿєʀ ɦɟɬɨɞɢɤɢ ɛɭɞɭɬɶ ɜɢɤɨ-

ɧɚɧɿ ɧɚɫɬɭɩɧɿ ɩɨɛɭɞɨɜɢ ɧɚ ɝɪɚɮɿɤɚɯ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɩɟɪɟɯɿɞɧɢɯ ɯɚɪɚɤɬɟɪɢɫ-

ɬɢɤ: 

 

ɉɿɫɥɹ ɨɛɪɨɛɤɢ ɝɪɚɮɿɤɿɜ ɩɚɪɚɦɟɬɪɢ ɦɨɞɟɥɟɣ ɦɨɠɭɬɶ ɛɭɬɢ ɡɧɚɣɞɟɧɿ ɡɚ ɧɚ-

ɫɬɭɩɧɢɦɢ ɮɨɪɦɭɥɚɦɢ: 
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1. ȱɞɟɧɬɢɮɿɤɚɰɿɹ ɦɨɞɟɥɟɣ ɤɚɧɚɥɭ ɤɟɪɭɜɚɧɧɹ ɩɪɨɰɟɫɭ ɜɢɪɨɛɧɢɰɬɜɚ 

ɲɬɭɱɧɨɝɨ ɯɨɥɨɞɭ ɜ Ⱥɏɉ ɛɟɡ ɬɟɩɥɨɿɡɨɥɹɰɿʀ ɞɟɮɥɟɝɦɚɬɨɪɚ ɩɪɢ ɡɦɿɧɿ ɩɨɬɭɠɧɨɫɬɿ, 

ɳɨ ɩɿɞɜɨɞɢɬɶɫɹ ɞɨ ɝɟɧɟɪɚɬɨɪɚ, ɡ 0 ɞɨ 70 ȼɬ ɬɚ ɪɿɡɧɢɯ ɡɧɚɱɟɧɧɹɯ ɬɟɦɩɟɪɚɬɭɪɢ 

ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ Эɧ.ɫ: 

1.1. ɉɪɢ Эɧ.ɫ. = 10 °C: 




 


Вɬ
C

ko 046.0
070

0.78.31 ,  ɯɜɨ 95,43)1,92603(5,01  , 

 ɯɜТ ɨ 13,402,1/)95,431,92(1   

Ɍɚɤɢɦ ɱɢɧɨɦ, pp

ɨ

ɨ
ɨ e

ɪ
e

pT

k
pW ɨ 95,43

1

1
1

113,40

046,0

1
)(

1  
  . 

 

 

 

Ɋɢɫ. 3.18. ɋɯɟɦɚ ɦɨɞɟɥɸɜɚɧɧɹ ɜ ɫɟɪɟɞɨɜɢɳɿ SТЦЮХТЧФ MКЭХКЛ ɞɥɹ ɩɨɪɿɜɧɹɧɧɹ ɡɚ-
ɞɚɧɨʀ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɩɟɪɟɯɿɞɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɚ ɩɟɪɟɯɿɞɧɨʀ ɯɚɪɚɤɬɟɪɢɫ-
ɬɢɤɢ ɦɨɞɟɥɿ 
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Ɋɢɫ.3.19. Ƚɪɚɮɿɤɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɩɟɪɟɯɿɞɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (1) ɬɚ ɩɟɪɟɯɿɞ-

ɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɟɥɿ (2) 

 

1.2. ɉɪɢ Эɧ.ɫ. = 13 °C: 




 


Вɬ
C

ko 033.0
070

1,58,22 ,  ɯɜɨ 35,23)2,563,343(5,02  , 

 ɯɜТ ɨ 21,282,1/)35,232,56(2   

Ɍɚɤɢɦ ɱɢɧɨɦ, pp

ɨ

ɨ
ɨ e

ɪ
e

pT

k
pW ɨ 35,23

2

2
2

121,28

033,0

1
)(

2  
  . 

 

 

 

Ɋɢɫ.3.20. ɋɯɟɦɚ ɦɨɞɟɥɸɜɚɧɧɹ ɜ ɫɟɪɟɞɨɜɢɳɿ SТЦЮХТЧФ MКЭХКЛ ɞɥɹ ɩɨɪɿɜɧɹɧɧɹ ɡɚ-
ɞɚɧɨʀ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɩɟɪɟɯɿɞɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɚ ɩɟɪɟɯɿɞɧɨʀ ɯɚɪɚɤɬɟɪɢɫ-
ɬɢɤɢ ɦɨɞɟɥɿ 
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Ɋɢɫ.3.21. Ƚɪɚɮɿɤɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɩɟɪɟɯɿɞɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (1) ɬɚ ɩɟɪɟɯɿɞ-

ɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɟɥɿ (2) 

 

1.3. ɉɪɢ Эɧ.ɫ. = 17 °C: 




 


Вɬ
C

ko 033.0
070

47,13 ,  ɯɜɨ 86,8)38,327,163(5,03  , 

 ɯɜТ ɨ 6,192,1/)86,838,32(3   

Ɍɚɤɢɦ ɱɢɧɨɦ, pp

ɨ

ɨ
ɨ e

ɪ
e

pT

k
pW ɨ 86,8

3

3
3

16,19

033,0

1
)(

3  
  . 

 

 

 

Ɋɢɫ. 3.22. ɋɯɟɦɚ ɦɨɞɟɥɸɜɚɧɧɹ ɜ ɫɟɪɟɞɨɜɢɳɿ SТЦЮХТЧФ MКЭХКЛ ɞɥɹ ɩɨɪɿɜɧɹɧɧɹ ɡɚ-
ɞɚɧɨʀ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɩɟɪɟɯɿɞɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɚ ɩɟɪɟɯɿɞɧɨʀ ɯɚɪɚɤɬɟɪɢɫ-
ɬɢɤɢ ɦɨɞɟɥɿ 
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Ɋɢɫ.3.23. Ƚɪɚɮɿɤɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɩɟɪɟɯɿɞɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (1) ɬɚ ɩɟɪɟɯɿɞ-
ɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɟɥɿ (2) 

 

2. ȱɞɟɧɬɢɮɿɤɚɰɿɹ ɦɨɞɟɥɟɣ ɤɚɧɚɥɭ ɤɟɪɭɜɚɧɧɹ ɩɪɨɰɟɫɭ ɜɢɪɨɛɧɢɰɬɜɚ 

ɲɬɭɱɧɨɝɨ ɯɨɥɨɞɭ ɜ Ⱥɏɉ ɡ ɬɟɩɥɨɿɡɨɥɹɰɿєɸ ɞɟɮɥɟɝɦɚɬɨɪɭ ɩɪɢ ɡɦɿɧɿ ɩɨɬɭɠɧɨɫɬɿ, 

ɳɨ ɩɿɞɜɨɞɢɬɶɫɹ ɞɨ ɝɟɧɟɪɚɬɨɪɭ, ɡ 0 ɞɨ 70 ȼɬ ɬɚ ɪɿɡɧɢɯ ɡɧɚɱɟɧɧɹɯ ɬɟɦɩɟɪɚɬɭɪɢ 

ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ: 

2.1. ɉɪɢ Эɧ.ɫ. = 10 °C: 




 


Вɬ
C

ko 106.0
070

7,36.34 ,  ɯɜɨ 3,12)7,861,373(5,04  , 

 ɯɜТ ɨ 622,1/)3,127,86(4   

Ɍɚɤɢɦ ɱɢɧɨɦ, pp

ɨ

ɨ
ɨ e

ɪ
e

pT

k
pW ɨ 3,12

4

4
4

162

106,0

1
)(

4  
  . 

 

 

Ɋɢɫ.3.24. ɋɯɟɦɚ ɦɨɞɟɥɸɜɚɧɧɹ ɜ ɫɟɪɟɞɨɜɢɳɿ SТЦЮХТЧФ MКЭХКЛ ɞɥɹ ɩɨɪɿɜɧɹɧɧɹ ɡɚ-
ɞɚɧɨʀ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɩɟɪɟɯɿɞɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɚ ɩɟɪɟɯɿɞɧɨʀ ɯɚɪɚɤɬɟɪɢɫ-
ɬɢɤɢ ɦɨɞɟɥɿ 
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Ɋɢɫ.3.25. Ƚɪɚɮɿɤɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɩɟɪɟɯɿɞɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (1) ɬɚ ɩɟɪɟɯɿɞ-
ɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɟɥɿ (2) 
 

2.2. ɉɪɢ Эɧ.ɫ. = 13 °C: 




 


Вɬ
C

ko 1.0
070

7,33,35 ,  ɯɜɨ 3,18)62,8743,413(5,05  , 

 ɯɜТ ɨ 572,1/)3,1862,87(5   

Ɍɚɤɢɦ ɱɢɧɨɦ, pp

ɨ

ɨ
ɨ e

ɪ
e

pT

k
pW ɨ 3,18

5

5
5

157

1,0

1
)(

5  
  . 

 

 

 

Ɋɢɫ.3.26. ɋɯɟɦɚ ɦɨɞɟɥɸɜɚɧɧɹ ɜ ɫɟɪɟɞɨɜɢɳɿ SТЦЮХТЧФ MКЭХКЛ ɞɥɹ ɩɨɪɿɜɧɹɧɧɹ ɡɚ-
ɞɚɧɨʀ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɩɟɪɟɯɿɞɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɚ ɩɟɪɟɯɿɞɧɨʀ ɯɚɪɚɤɬɟɪɢɫ-
ɬɢɤɢ ɦɨɞɟɥɿ 
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Ɋɢɫ.3.27. Ƚɪɚɮɿɤɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɩɟɪɟɯɿɞɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (1) ɬɚ ɩɟɪɟɯɿɞ-
ɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɟɥɿ (2) 
 

2.3. ɉɪɢ Эɧ.ɫ. = 17 °C: 




 


Вɬ
C

ko 087.0
070

0,41,26 ,  ɯɜɨ 4,13)3,837,363(5,06  , 

 ɯɜТ ɨ 25,562,1/)4,133,83(6   

Ɍɚɤɢɦ ɱɢɧɨɦ, pp

ɨ

ɨ
ɨ e

ɪ
e

pT

k
pW ɨ 4,13

6

6
6

125,56

087,0

1
)(

6  
  . 

 

 

 

Ɋɢɫ.3.28. ɋɯɟɦɚ ɦɨɞɟɥɸɜɚɧɧɹ ɜ ɫɟɪɟɞɨɜɢɳɿ SТЦЮХТЧФ MКЭХКЛ ɞɥɹ ɩɨɪɿɜɧɹɧɧɹ ɡɚ-
ɞɚɧɨʀ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɩɟɪɟɯɿɞɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɚ ɩɟɪɟɯɿɞɧɨʀ ɯɚɪɚɤɬɟɪɢɫ-
ɬɢɤɢ ɦɨɞɟɥɿ 
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Ɋɢɫ.3.29. Ƚɪɚɮɿɤɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɩɟɪɟɯɿɞɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (1) ɬɚ ɩɟɪɟɯɿɞ-
ɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɟɥɿ (2) 

 

3. ȱɞɟɧɬɢɮɿɤɚɰɿɹ ɦɨɞɟɥɟɣ ɤɚɧɚɥɭ ɤɟɪɭɜɚɧɧɹ ɩɪɨɰɟɫɭ ɜɢɪɨɛɧɢɰɬɜɚ 

ɲɬɭɱɧɨɝɨ ɯɨɥɨɞɭ ɜ Ⱥɏɉ ɡ ɬɟɩɥɨɿɡɨɥɹɰɿєɸ ɞɟɮɥɟɝɦɚɬɨɪɚ ɩɪɢ ɡɦɿɧɿ ɩɨɬɭɠɧɨɫɬɿ, 

ɳɨ ɩɿɞɜɨɞɢɬɶɫɹ ɞɨ ɝɟɧɟɪɚɬɨɪɚ, ɡ 0 ɞɨ 150 ȼɬ ɬɚ ɪɿɡɧɢɯ ɡɧɚɱɟɧɧɹɯ ɬɟɦɩɟɪɚɬɭɪɢ 

ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ:  

3.1. ɉɪɢ Эɧ.ɫ. = 10 °C: 




 


Вɬ
C

ko 083,0
0150

5,40,87 ,  ɯɜɨ 5)47193(5,07  , 

 ɯɜТ ɨ 352,1/)547(7   

Ɍɚɤɢɦ ɱɢɧɨɦ, pp

ɨ

ɨ
ɨ e

ɪ
e

pT

k
pW ɨ 5

7

7
7

135

083,0

1
)(

7  
  . 

 

Ɋɢɫ.3.30. ɋɯɟɦɚ ɦɨɞɟɥɸɜɚɧɧɹ ɜ ɫɟɪɟɞɨɜɢɳɿ SТЦЮХТЧФ MКЭХКЛ ɞɥɹ ɩɨɪɿɜɧɹɧɧɹ ɡɚ-
ɞɚɧɨʀ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɩɟɪɟɯɿɞɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɚ ɩɟɪɟɯɿɞɧɨʀ ɯɚɪɚɤɬɟɪɢɫ-
ɬɢɤɢ ɦɨɞɟɥɿ 
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Ɋɢɫ.3.31. Ƚɪɚɮɿɤɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɩɟɪɟɯɿɞɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (1) ɬɚ ɩɟɪɟɯɿɞ-
ɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɟɥɿ (2) 
 

3.2. ɉɪɢ Эɧ.ɫ. = 13 °C: 




 


Вɬ
C

ko 075,0
0150

2,41,78 ,  ɯɜɨ 1,4)5,609,223(5,08  , 

 ɯɜТ ɨ 452,1/)1,45,60(8   

Ɍɚɤɢɦ ɱɢɧɨɦ, pp

ɨ

ɨ
ɨ e
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  . 

 

 

 

Ɋɢɫ.3.32. ɋɯɟɦɚ ɦɨɞɟɥɸɜɚɧɧɹ ɜ ɫɟɪɟɞɨɜɢɳɿ SТЦЮХТЧФ MКЭХКЛ ɞɥɹ ɩɨɪɿɜɧɹɧɧɹ ɡɚ-
ɞɚɧɨʀ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɩɟɪɟɯɿɞɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɚ ɩɟɪɟɯɿɞɧɨʀ ɯɚɪɚɤɬɟɪɢɫ-
ɬɢɤɢ ɦɨɞɟɥɿ 
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Ɋɢɫ.3.33. Ƚɪɚɮɿɤɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɩɟɪɟɯɿɞɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (1) ɬɚ ɩɟɪɟɯɿɞ-
ɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɟɥɿ (2) 
 

3.3. ɉɪɢ Эɧ.ɫ. = 17 °C: 




 


Вɬ
C

ko 065,0
0150

8,30,69 ,  ɯɜɨ 7,11)1,685,303(5,09  , 

 ɯɜТ ɨ 472,1/)7,111,68(9   

Ɍɚɤɢɦ ɱɢɧɨɦ, pp
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  . 

 

 

 

Ɋɢɫ.3.34. ɋɯɟɦɚ ɦɨɞɟɥɸɜɚɧɧɹ ɜ ɫɟɪɟɞɨɜɢɳɿ SТЦЮХТЧФ MКЭХКЛ ɞɥɹ ɩɨɪɿɜɧɹɧɧɹ ɡɚ-
ɞɚɧɨʀ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɩɟɪɟɯɿɞɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɚ ɩɟɪɟɯɿɞɧɨʀ ɯɚɪɚɤɬɟɪɢɫ-
ɬɢɤɢ ɦɨɞɟɥɿ 



133 
 

 

Ɋɢɫ.3.35. Ƚɪɚɮɿɤɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɩɟɪɟɯɿɞɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (1) ɬɚ ɩɟɪɟɯɿɞ-
ɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɟɥɿ (2) 
 

əɤ ɜɢɞɧɨ ɡ ɪɟɡɭɥɶɬɚɬɿɜ ɦɨɞɟɥɸɜɚɧɧɹ, ɨɬɪɢɦɚɧɿ ɦɨɞɟɥɿ ɚɞɟɤɜɚɬɧɨ ɜɿɞɨɛɪɚ-

ɠɭɸɬɶ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɩɟɪɟɯɿɞɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɿ ɦɨɠɭɬɶ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɿ ɜ 

ɩɨɞɚɥɶɲɨɦɭ ɩɪɢ ɪɨɡɪɨɛɰɿ ɫɢɫɬɟɦ ɟɧɟɪɝɨɨɳɚɞɧɨɝɨ ɤɟɪɭɜɚɧɧɹ Ⱥɏɉ ɩɪɢ ɟɤɫɩɥɭ-

ɚɬɚɰɿʀ ɜ ɲɢɪɨɤɨɦɭ ɞɿɚɩɚɡɨɧɿ ɬɟɦɩɟɪɚɬɭɪ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ.  

 

3.7. ȼɢɫɧɨɜɤɢ ɩɨ ɪɨɡɞɿɥɭ 3 

 

1. ȼɢɤɨɧɚɧɨ ɤɨɦɩɥɟɤɫ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ Ⱥɏɉ ɬɢɩɭ «Ʉɢʀɜ-

410» Ⱥɒ-160 ɜɿɬɱɢɡɧɹɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɜ ɞɿɚɩɚɡɨɧɿ ɪɟɠɢɦɧɢɯ ɩɚɪɚɦɟɬɪɿɜ: 

ɚ) ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɝɟɧɟɪɚɬɨɪɚ-ɬɟɪɦɨɫɢɮɨɧɚ 60...150 ȼɬ; 

ɛ) ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ 8...35 °ɋ. 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɟɞɟɧɿ ɞɥɹ ɭɦɨɜ, ɳɨ ɦɨɞɟɥɸɸɬɶ ɪɿɡɧɿ ɭɦɨɜɢ ɬɟɩɥɨɨɛɦɿɧɭ 

ɡ ɧɚɜɤɨɥɢɲɧɿɦ ɫɟɪɟɞɨɜɢɳɟɦ ɩɿɞɣɨɦɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ: «ɚɞɿɚɛɚɬ-

ɧɢɣ» ɪɟɠɢɦ; ɲɬɚɬɧɢɣ ɪɟɠɢɦ (ɛɟɡ ɬɟɩɥɨɜɨʀ ɿɡɨɥɹɰɿʀ); ɩɪɨɦɿɠɧɢɣ – ɡ ɦɿɧɿɦɚɥɶ-

ɧɨɸ ɬɟɩɥɨɜɨɸ ɿɡɨɥɹɰɿєɸ. 

2. ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɤɚɡɚɥɢ ɩɪɢɣɧɹɬɧɭ ɞɥɹ ɿɧɠɟɧɟɪɧɨɝɨ 

ɩɪɨɟɤɬɭɜɚɧɧɹ ɡɛɿɠɧɿɫɬɶ ɪɟɡɭɥɶɬɚɬɿɜ ɦɨɞɟɥɸɜɚɧɧɹ ɿ ɪɟɚɥɶɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɧɚ 

ɩɪɢɤɥɚɞɿ ɬɟɦɩɟɪɚɬɭɪɧɢɯ ɩɨɥɿɜ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ. 
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Ɍɚɤɚ ɡɛɿɠɧɿɫɬɶ ɞɨɡɜɨɥɹє ɩɪɢɩɭɫɬɢɬɢ ɩɪɨ ɞɨɫɬɨɜɿɪɧɿɫɬɶ ɪɟɡɭɥɶɬɚɬɿɜ ɦɨɞɟ-

ɥɸɜɚɧɧɹ ɜ ɱɚɫɬɢɧɿ ɜɢɡɧɚɱɟɧɧɹ ɪɟɚɥɶɧɨʀ ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɬɨɤɭ ɩɨ ɬɟɦɩɟɪɚɬɭɪɿ ɫɬɿ-

ɧɤɢ, ɹɤɚ ɦɨɠɟ ɞɨɫɹɝɚɬɢ 36 °ɋ. 

3. ɇɚ ɨɫɧɨɜɿ ɚɧɚɥɿɡɭ ɪɟɡɭɥɶɬɚɬɿɜ ɦɨɞɟɥɸɜɚɧɧɹ ɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿ-

ɞɠɟɧɶ ɩɨɤɚɡɚɧɨ, ɳɨ ɧɟɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɜɨɞɢ, ɞɨ 4 %, ɧɟ ɪɨɛɢɬɶ ɩɨɦɿɬɧɨɝɨ ɜɩɥɢ-

ɜɭ ɧɚ ɪɿɜɟɧɶ ɬɟɦɩɟɪɚɬɭɪ ɨɯɨɥɨɞɠɟɧɧɹ ɜ ɏɄ ɩɨɛɭɬɨɜɨɝɨ Ⱥɏɉ ɬɢɩɭ «Ʉɢʀɜ-410» 

Ⱥɒ-160. 

Ⱥɧɚɥɿɡ ɬɟɪɦɨɞɢɧɚɦɿɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ȼȺɋ ɿ ȼȺɊ ɩɨɤɚɡɚɜ, ɳɨ ɧɟɜɟɥɢɤɚ ɤɿ-

ɥɶɤɿɫɬɶ ɜɨɞɢ ɜ ɪɿɞɤɨɦɭ ȼȺɊ ɡɛɿɥɶɲɭє ɬɟɩɥɨɬɭ ɮɚɡɨɜɨɝɨ ɩɟɪɟɯɨɞɭ ɧɚ 14,4 % Д26Ж. 

ɐɟ ɦɨɠɟ ɩɨɹɫɧɢɬɢ ɜɫɬɚɧɨɜɥɟɧɢɣ ɜ ɟɤɫɩɟɪɢɦɟɧɬɚɯ ɮɚɤɬ ɡɪɨɫɬɚɧɧɹ ɯɨɥɨɞɨɩɪɨ-

ɞɭɤɬɢɜɧɨɫɬɿ ɩɪɢ ɜɢɫɨɤɨɦɭ ɬɟɩɥɨɜɨɦɭ ɧɚɜɚɧɬɚɠɟɧɧɿ ɿ ɩɿɞɜɢɳɟɧɢɯ, ɞɨ 100 °ɋ, 

ɬɟɦɩɟɪɚɬɭɪɚɯ ɩɨɬɨɤɭ ȼȺɋ ɧɚ ɜɢɯɨɞɿ ɞɟɮɥɟɝɦɚɬɨɪɚ. 

4. ɍɫɬɚɧɨɜɤɚ ɬɟɩɥɨɜɨʀ ɿɡɨɥɹɰɿʀ ɩɨ ɜɫɿɣ ɩɿɞɣɨɦɧɿɣ ɞɿɥɹɧɰɿ ɞɟɮɥɟɝɦɚɬɨɪɚ 

ɫɩɪɢɹє ɧɟ ɬɿɥɶɤɢ ɫɤɨɪɨɱɟɧɧɸ ɜɬɪɚɬ ɩɪɢ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɿ ɚɦɿɚɤɭ ɜ ɤɨɧɞɟɧɫɚɬɨɪ, 

ɚɥɟ ɡɦɟɧɲɟɧɧɸ ɱɚɫɭ ɡɚɩɭɫɤɭ ɡ ɧɟɪɨɛɨɱɨɝɨ ɩɟɪɿɨɞɭ. 

5. Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɟɧɟɪɝɨɨɳɚɞɧɢɣ ɫɩɨɫɿɛ ɤɟɪɭɜɚɧɧɹ ɩɨɛɭɬɨɜɢɦ Ⱥɏɉ ɨɞ-

ɧɨɤɚɦɟɪɧɨɝɨ ɬɢɩɭ ɡ ɇɌɈ ɧɚ ɩɪɢɤɥɚɞɿ ɦɨɞɟɥɿ ɜɿɬɱɢɡɧɹɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ «Ʉɢʀɜ-

410» Ⱥɒ-160 ɜ ɲɢɪɨɤɨɦɭ ɞɿɚɩɚɡɨɧɿ ɬɟɦɩɟɪɚɬɭɪ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨ-

ɜɢɳɚ – ɜɿɞ 8 ɞɨ 35  °ɋ. 

ɋɩɨɫɿɛ ɩɟɪɟɞɛɚɱɚє ɜɚɪɿɸɜɚɧɧɹ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ɜ ɬɪɶɨɯ ɭɦɨɜɧɢɯ ɞɿɚɩɚɡɨɧɚɯ ɬɟɦɩɟɪɚɬɭɪ ɡɨɜɧɿɲɧɶɨɝɨ ɩɨɜɿɬɪɹ: 

8...15 °ɋ; 16...27 °ɋ; 28...35 °ɋ. 

ɉɪɢ ɡɧɢɠɟɧɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ ɡ ɮɨ-

ɪɫɚɠɧɢɦ ɡɚɩɭɫɤɨɦ ɜ 150 ȼɬ ɿ ɩɨɞɚɥɶɲɢɦ ɩɟɪɟɯɨɞɨɦ ɧɚ 70 ȼɬ. ɉɨɤɚɡɚɧɨ, ɳɨ ɰɟ 

ɞɨɡɜɨɥɢɬɶ ɨɬɪɢɦɚɬɢ ɟɤɨɧɨɦɿɸ ɬɟɩɥɨɜɨʀ ɟɧɟɪɝɿʀ ɞɨ 36 %. 

ȼ ɫɟɪɟɞɧɶɨɦɭ ɞɿɚɩɚɡɨɧɿ ɩɨɦɿɪɧɢɯ ɬɟɦɩɟɪɚɬɭɪ ɡɨɜɧɿɲɧɶɨɝɨ ɩɨɜɿɬɪɹ ɩɪɨɩɨ-

ɧɭєɬɶɫɹ ɩɪɚɰɸɜɚɬɢ ɡ ɩɨɫɬɿɣɧɨ-ɡɦɿɧɧɢɦ ɬɟɩɥɨɜɢɦ ɧɚɜɚɧɬɚɠɟɧɧɹɦ: ɪɟɠɢɦ «ɨɱɿ-

ɤɭɜɚɧɧɹ» – 40 ȼɬ; «ɩɨɬɨɱɧɢɣ» – 70 ȼɬ. ȿɤɨɧɨɦɿɹ ɬɟɩɥɨɜɨʀ ɟɧɟɪɝɿʀ – ɞɨ 18 %. 
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ɍ ɡɨɧɿ ɩɿɞɜɢɳɟɧɢɯ ɬɟɦɩɟɪɚɬɭɪ ɡɨɜɧɿɲɧɶɨɝɨ ɩɨɜɿɬɪɹ ɪɟɤɨɦɟɧɞɭєɬɶɫɹ ɡɚ-

ɫɬɨɫɨɜɭɜɚɬɢ ɩɨɡɢɰɿɣɧɢɣ ɪɟɠɢɦ ɡ ɛɚɡɨɜɢɦ ɬɟɩɥɨɜɢɦ ɧɚɜɚɧɬɚɠɟɧɧɹɦ 150 ȼɬ. 

ȿɤɨɧɨɦɿɹ ɬɟɩɥɨɜɨʀ ɟɧɟɪɝɿʀ – ɞɨ 4 %. 

ɍ ɩɟɪɲɢɯ ɞɜɨɯ ɞɿɚɩɚɡɨɧɚɯ ɪɟɤɨɦɟɧɞɭєɬɶɫɹ ɡɚɫɬɨɫɨɜɭɜɚɬɢ «ɚɞɿɚɛɚɬɧɭ» ɬɟ-

ɩɥɨɜɭ ɿɡɨɥɹɰɿɸ. ɍ ɡɨɧɿ ɩɿɞɜɢɳɟɧɢɯ ɬɟɦɩɟɪɚɬɭɪ – ɬɟɩɥɨɜɭ ɿɡɨɥɹɰɿɸ ɡ ɦɿɧɿɦɚɥɶ-

ɧɢɦ ɬɟɪɦɿɱɧɢɦ ɨɩɨɪɨɦ, ɜ ɧɚɲɨɦɭ ɜɢɩɚɞɤɭ – ɫɤɥɨɜɨɥɨɤɧɨ, ɬɨɜɳɢɧɨɸ 4 ɦɦ. 

ɉɨɞɚɱɚ-ɜɿɞɤɥɸɱɟɧɧɹ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɝɟɧɟɪɚɬɨɪɿ-ɬɟɪɦɨɫɢɮɨɧɿ 

ɩɪɨɜɨɞɢɬɶɫɹ ɩɨ ɡɚɞɚɧɨɦɭ ɡɧɚɱɟɧɧɸ ɬɟɦɩɟɪɚɬɭɪɢ ɜ ɯɚɪɚɤɬɟɪɧɿɣ ɬɨɱɰɿ ɏɄ, ɚ ɩɟ-

ɪɟɯɿɞ ɡ ɛɿɥɶɲɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɦɟɧɲɟ – ɡɚ ɡɧɚɱɟɧɧɹɦ ɬɟɦɩɟɪɚɬɭɪɢ ɧɚ ɜɢɯɨɞɿ 

ɩɿɞɣɨɦɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ – 60...65 °ɋ. 

6. Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɩɪɨɜɟɞɟɧɚ ɿɞɟɧɬɢɮɿɤɚ-

ɰɿɹ Ⱥɏɉ ɹɤ ɨɛ'єɤɬɚ ɤɟɪɭɜɚɧɧɹ ɜ ɡɨɧɿ ɡɧɢɠɟɧɢɯ ɬɟɦɩɟɪɚɬɭɪ ɟɤɫɩɥɭɚɬɚɰɿʀ ɬɚ ɞɿɚ-

ɩɚɡɨɧɚɯ ɬɟɩɥɨɜɢɯ ɧɚɜɚɧɬɚɠɟɧɶ 0...70 ȼɬ ɿ 0...150 ȼɬ, ɹɤɚ ɞɨɡɜɨɥɢɬɶ ɫɬɜɨɪɢɬɢ 

ɟɧɟɪɝɨɨɳɚɞɧɿ ɫɩɨɫɨɛɢ ɤɟɪɭɜɚɧɧɹɦɢ ɪɟɚɥɶɧɢɦɢ Ⱥɏɉ ɞɚɧɨɝɨ ɤɥɚɫɭ. 
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ɊɈɁȾȱɅ 4 

ɉȿɊɋɉȿɄɌɂȼɇȱ ɄɈɇɋɌɊɍɄɐȱȲ ȺȻɋɈɊȻɐȱɃɇɂɏ 

ɏɈɅɈȾɂɅЬɇɂɏ ɉɊɂɅȺȾȱȼ ɌȺ ɋɉɈɋɈȻɂ Ȳɏ 

ȿɇȿɊȽɈɈЩȺȾɇɈȽɈ ɄȿɊɍȼȺɇɇə 

 

4.1. ȿɧɟɪɝɨɨɳɚɞɧɢɣ ɫɩɨɫɿɛ ɤɟɪɭɜɚɧɧɹ Ⱥɏɉ ɡɿ ɡɦɿɧɧɢɦɢ ɭɦɨɜɚɦɢ ɬɟɩɥɨɨ-

ɛɦɿɧɭ ɧɚ ɩɿɞɣɨɦɧɿɣ ɞɿɥɹɧɰɿ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ  

 

Ɂ ɭɪɚɯɭɜɚɧɧɹɦ ɨɬɪɢɦɚɧɢɯ ɜɢɳɟ ɪɟɡɭɥɶɬɚɬɿɜ ɪɨɡɪɚɯɭɧɤɭ (ɪɨɡɞɿɥ 2) ɿ ɪɟ-

ɡɭɥɶɬɚɬɿɜ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ (ɪɨɡɞɿɥ 3) ɛɭɜ ɡɚɩɪɨɩɨɧɨɜɚɧɢɣ ɫɩɨɫɿɛ 

ɟɧɟɪɝɨɨɳɚɞɧɨɝɨ ɤɟɪɭɜɚɧɧɹ Ⱥɏɉ ɩɪɢ ɟɤɫɩɥɭɚɬɚɰɿʀ ɜ ɲɢɪɨɤɨɦɭ ɞɿɚɩɚɡɨɧɿ ɬɟɦɩɟ-

ɪɚɬɭɪ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. 

Ɋɨɡɝɥɹɧɟɦɨ ɤɨɧɫɬɪɭɤɰɿɸ ȺɏȺ, ɳɨ ɜɯɨɞɢɬɶ ɞɨ ɫɤɥɚɞɭ Ⱥɏɉ (ɪɢɫ. 4.1 – 

4.3). ȺɏȺ ɦɿɫɬɢɬɶ ɝɟɧɟɪɚɬɨɪ-ɬɟɪɦɨɫɢɮɨɧ 1, ɜɢɤɨɧɚɧɢɣ ɡ ɬɪɭɛɤɢ ɦɚɥɨɝɨ ɞɿɚɦɟɬ-

ɪɚ – ɤɚɩɿɥɹɪɚ, ɡ ɞɠɟɪɟɥɨɦ ɬɟɩɥɨɜɨʀ ɩɨɬɭɠɧɨɫɬɿ 2, ɧɚɩɪɢɤɥɚɞ, ɟɥɟɤɬɪɨɧɚɝɪɿɜɚ-

ɱɟɦ, ɞɟɮɥɟɝɦɚɬɨɪ 3, ɡɦɿєɜɢɤɨɜɢɣ ɬɟɩɥɨɨɛɦɿɧɧɢɤ ɪɨɡɱɢɧɿɜ 4, ɪɟɤɬɢɮɿɤɚɬɨɪ 5, 

ɩɨɜɿɬɪɹɧɢɣ ɤɨɧɞɟɧɫɚɬɨɪ 6, ɬɪɶɨɯɩɨɬɨɱɧɢɣ ɜɢɩɚɪɧɢɤ 7, ɡɪɿɜɧɸɜɚɥɶɧɭ ɦɚɝɿɫɬɪɚɥɶ 

ɩɚɪɨɝɚɡɨɜɨɝɨ ɤɨɧɬɭɪɭ 8, ɡɦɿєɜɢɤɨɜɢɣ ɚɛɫɨɪɛɟɪ 9, ɪɟɫɢɜɟɪ ɦɿɰɧɨɝɨ ɪɨɡɱɢɧɭ 10, 

ɬɟɩɥɨɿɡɨɥɹɰɿɣɧɢɣ ɤɨɠɭɯ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɭɡɥɚ 11. 

Ɍɪɶɨɯɩɨɬɨɱɧɢɣ ɜɢɩɚɪɧɢɤ 7 ɿ ɚɛɫɨɪɛɟɪ 9 ɩɨɜ'ɹɡɚɧɿ ɦɿɠ ɫɨɛɨɸ ɣ ɨɪɝɚɧɿɡɭ-

ɸɬɶ ɰɢɪɤɭɥɹɰɿɣɧɢɣ ɤɨɧɬɭɪ – ɩɚɪɨɝɚɡɨɜɢɣ ɤɨɧɬɭɪ (ɉȽɄ). 

ȺɏȺ ɡɚɩɨɜɧɸєɬɶɫɹ ȼȺɊ ɡ ɦɚɫɨɜɨɸ ɤɨɧɰɟɧɬɪɚɰɿєɸ ɩɨ ɚɦɿɚɤɭ 0,34...036 Д7, 

47,76Ж, ɹɤɢɣ ɩɨɜɧɿɫɬɸ ɡɚɩɨɜɧɸє ɬɟɩɥɨɨɛɦɿɧɧɢɤ ɪɨɡɱɢɧɿɜ 4 ɿ ɪɟɤɬɢɮɿɤɚɬɨɪ 5, ɚ 

ɬɚɤɨɠ ɱɚɫɬɤɨɜɨ (ɧɢɠɧɿ ɱɚɫɬɢɧɢ) ɝɟɧɟɪɚɬɨɪɚ-ɬɟɪɦɨɫɢɮɨɧɚ 1 ɣ ɪɟɫɢɜɟɪɚ ɦɿɰɧɨɝɨ 

ɪɨɡɱɢɧɭ 10. ȼɧɭɬɪɿɲɧɿɣ ɨɛɫɹɝ ȺɏȺ, ɳɨ ɡɚɥɢɲɚєɬɶɫɹ, ɡɚɩɨɜɧɟɧɢɣ ɿɧɟɪɬɧɢɦ ɝɚ-

ɡɨɦ, ɹɤ ɩɪɚɜɢɥɨ, ɜɨɞɧɟɦ Д7, 47]. 
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Ɋɢɫ. 4.1. ɋɯɟɦɚ Ⱥɏɉ: 1 – ɝɟɧɟɪɚɬɨɪ-ɬɟɪɦɨɫɢɮɨɧ; 2 – ɟɥɟɤɬɪɨɧɚɝɪɿɜɚɱ; 3 – ɩɿɞ-
ɣɨɦɧɚ ɞɿɥɹɧɤɚ ɞɟɮɥɟɝɦɚɬɨɪɚ; 4 – ɊɌɊ; 5 – ɪɟɤɬɢɮɿɤɚɬɨɪ; 6 – ɤɨɧɞɟɧɫɚɬɨɪ; 7 – 
ɜɢɩɚɪɧɢɤ; 8 – ɡɪɿɜɧɸɸɱɚ ɦɚɝɿɫɬɪɚɥɶ; 9 – ɚɛɫɨɪɛɟɪ; 10 – ɪɟɫɢɜɟɪ ȼȺɊ; 11 – ɬɟɩ-
ɥɨɿɡɨɥɹɰɿɣɧɢɣ ɤɨɠɭɯ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɭɡɥɚ; 13 ɿ 14 – ɲɚɣɛɢ ɤɪɿɩɥɟɧɧɹ ɞɨɞɚɬɤɨ-
ɜɨɝɨ ɤɨɠɭɯɚ; 15 ɿ 16 –  ɫɬɭɥɤɢ ɞɨɞɚɬɤɨɜɨ ɤɨɠɭɯɚ; 17 – ɜɿɫɶ ɤɪɿɩɥɟɧɧɹ ɞɨɞɚɬɤɨɜɨ-
ɝɨ ɤɨɠɭɯɚ; 20 ɿ 21 – ɧɚɩɿɜɨɜɚɥɶɧɿ ɩɥɚɫɬɢɧɢ; 22 ɿ 23 – ɨɫɿ ɤɪɿɩɥɟɧɧɹ; 24 – ɫɢɥɶ-
ɮɨɧ 
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Ɋɢɫ.4.2. ɋɯɟɦɚ ɩɿɞɣɨɦɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ɡ ɞɨɞɚɬɤɨɜɢɦ ɪɨɡ'єɦɧɢɦ ɤɨɠɭ-
ɯɨɦ: 3 – ɩɿɞɣɨɦɧɚ ɞɿɥɹɧɤɚ ɞɟɮɥɟɝɦɚɬɨɪɚ; 11 – ɬɟɩɥɨɿɡɨɥɹɰɿɣɧɢɣ ɤɨɠɭɯ ɝɟɧɟɪɚ-
ɬɨɪɧɨɝɨ ɜɭɡɥɚ; 13 ɿ 14 – ɲɚɣɛɢ ɤɪɿɩɥɟɧɧɹ ɞɨɞɚɬɤɨɜɨɝɨ ɤɨɠɭɯɚ; 15 ɿ 16 – ɫɬɭɥɤɢ 
ɞɨɞɚɬɤɨɜɨ ɤɨɠɭɯɚ; 17 – ɜɿɫɶ ɤɪɿɩɥɟɧɧɹ ɞɨɞɚɬɤɨɜɨɝɨ ɤɨɠɭɯɚ; 18 – ɩɚɡ ɞɥɹ ɜɿɫɿ; 19 
– ɨɬɜɿɪ ɞɥɹ ɜɿɫɿ; 20 ɿ 21 – ɧɚɩɿɜɨɜɚɥɶɧɿ ɩɥɚɫɬɢɧɢ; 22 ɿ 23 – ɜɿɫɿ ɤɪɿɩɥɟɧɧɹ; 24 – 
ɫɢɥɶɮɨɧ 

 
 



139 
 

 

ɚ) 

 

ɛ) 

Ɋɢɫ. 4.3. ɉɟɪɟɪɿɡɢ ɩɿɞɣɨɦɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ɡ ɞɨɞɚɬɤɨɜɢɦ ɪɨɡ'єɦɧɢɦ ɤɨ-
ɠɭɯɨɦ: ɚ) «ɚɞɿɚɛɚɬɧɿ» ɭɦɨɜɢ; ɛ) ɦɚɤɫɢɦɚɥɶɧɚ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɬɟɩɥɨɨɛɦɿɧɭ ɧɚ ɩɨ-
ɜɟɪɯɧɿ ɞɟɮɥɟɝɦɚɬɨɪɚ; 3 – ɩɿɞɣɨɦɧɚ ɞɿɥɹɧɤɚ ɞɟɮɥɟɝɦɚɬɨɪɚ; 15 ɿ 16 – ɫɬɭɥɤɢ ɞɨɞɚ-
ɬɤɨɜɨɝɨ ɤɨɠɭɯɚ; 17 – ɜɿɫɶ ɤɪɿɩɥɟɧɧɹ ɞɨɞɚɬɤɨɜɨɝɨ ɤɨɠɭɯɚ; 20 ɿ 21 – ɧɚɩɿɜɨɜɚɥɶɧɿ 
ɩɥɚɫɬɢɧɢ;  22 ɿ 23 – ɜɿɫɿ ɤɪɿɩɥɟɧɧɹ; 24 – ɫɢɥɶɮɨɧ 

 
 

ɇɚ ɩɿɞɣɨɦɧɿɣ ɞɿɥɹɧɰɿ ɞɟɮɥɟɝɦɚɬɨɪɚ 3 ɤɪɿɦ ɬɪɚɞɢɰɿɣɧɨɝɨ Д7, 47] ɬɟɩɥɨɿɡɨ-

ɥɹɰɿɣɧɨɝɨ ɩɨɤɪɢɬɬɹ 11 ɜɫɬɚɧɨɜɥɟɧɢɣ ɞɨɞɚɬɤɨɜɢɣ ɪɨɡ'єɦɧɢɣ ɤɨɠɭɯ 12. Ʉɨɠɭɯ 12 
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ɪɨɡɬɚɲɨɜɭɸɬɶ ɧɚ ɩɪɹɦɨɥɿɧɿɣɧɿɣ ɞɿɥɹɧɰɿ ɞɟɮɥɟɝɦɚɬɨɪɚ ɡɜɟɪɯɭ ɨɫɧɨɜɧɨɝɨ ɬɟɩɥɨɿ-

ɡɨɥɹɰɿɣɧɨɝɨ ɩɨɤɪɢɬɬɹ 11, ɚ ɤɪɿɩɢɬɶɫɹ ɜɿɧ ɧɚ ɩɿɞɣɨɦɧɿɣ ɞɿɥɹɧɰɿ ɞɟɮɥɟɝɦɚɬɨɪɚ 3 

ɡɚ ɞɨɩɨɦɨɝɨɸ ɞɜɨɯ ɠɨɪɫɬɤɨ ɡɚɤɪɿɩɥɟɧɢɯ ɧɚ ɫɬɿɧɰɿ ɞɟɮɥɟɝɦɚɬɨɪɚ 3 ɲɚɣɛ – ɧɢɠ-

ɧɶɨʀ 13 ɿ ɜɟɪɯɧɶɨʀ 14. Ɋɨɡ'єɦɧɢɣ ɤɨɠɭɯ 12 ɫɤɥɚɞɚєɬɶɫɹ ɡ ɞɜɨɯ ɧɚɩɿɜɰɢɥɿɧɞɪɿɜ-

ɫɬɭɥɨɤ 15 ɿ 16, ɨɞɢɧ ɤɪɚɣ ɹɤɢɯ ɡɚɤɪɿɩɥɟɧɢɣ ɧɚ ɡɚɝɚɥɶɧɿɣ ɜɟɪɬɢɤɚɥɶɧɨʀ ɜɿɫɿ 17 (ɩɨ 

ɬɢɩɭ ɞɜɟɪɧɨʀ ɩɟɬɥɿ) ɡ ɦɨɠɥɢɜɿɫɬɸ ɩɟɪɟɦɿɳɟɧɧɹ ɜɿɞɧɨɫɧɨ ɧɟʀ. ȼɿɫɶ 17 ɜɫɬɚɧɨɜ-

ɥɸєɬɶɫɹ ɜ ɩɚɡ 18 ɧɢɠɧɶɨʀ ɲɚɣɛɢ 13 ɿ ɧɚɫɤɪɿɡɧɢɣ ɨɬɜɿɪ 19 ɜɟɪɯɧɶɨʀ ɲɚɣɛɢ 14. 

ɇɚ ɩɪɨɬɢɥɟɠɧɨɦɭ ɤɪɚʀ ɧɚɩɿɜɰɢɥɿɧɞɪɢɱɧɢɯ ɩɚɧɟɥɟɣ 15 ɿ 16 ɜ ɫɟɪɟɞɧɿɣ ʀɯ 

ɱɚɫɬɢɧɿ ɠɨɪɫɬɤɨ ɡɚɤɪɿɩɥɟɧɿ ɩɿɜɨɜɚɥɶɧɿ ɩɥɚɫɬɢɧɢ 20 ɿ 21, ɧɚ ɿɧɲɨɦɭ ɤɿɧɰɿ ɹɤɢɯ 

ɜɫɬɚɧɨɜɥɟɧɿ ɜɟɪɬɢɤɚɥɶɧɿ ɜɿɫɿ 22 ɿ 23. Ⱦɨ ɨɫɟɣ 22 ɿ 23 ɤɪɿɩɥɹɬɶɫɹ ɬɨɪɰɟɜɿ ɩɨɜɟɪɯɧɿ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɜɫɬɚɧɨɜɥɟɧɨɝɨ ɫɢɥɶɮɨɧɚ 24. 

ɋɢɥɶɮɨɧ (ɜɿɞ ɚɧɝɥ. ɮɿɪɦɨɜɨʀ ɧɚɡɜɢ SвХЩСШЧ) – ɩɪɭɠɧɚ ɨɞɧɨɲɚɪɨɜɚ ɚɛɨ ɛɚ-

ɝɚɬɨɲɚɪɨɜɚ ɝɨɮɪɨɜɚɧɚ ɨɛɨɥɨɧɤɚ ɡ ɦɟɬɚɥɟɜɢɯ, ɧɟɦɟɬɚɥɟɜɢɯ ɿ ɤɨɦɩɨɡɢɰɿɣɧɢɯ ɦɚ-

ɬɟɪɿɚɥɿɜ, ɳɨ ɡɛɟɪɿɝɚє ɦɿɰɧɿɫɬɶ ɣ ɝɟɪɦɟɬɢɱɧɿɫɬɶ ɩɪɢ ɛɚɝɚɬɨɰɢɤɥɨɜɢɯ ɞɟɮɨɪɦɚɰɿɹɯ 

ɫɬɢɫɤɭ, ɪɨɡɬɹɝɚɧɧɹ, ɜɢɝɢɧɭ ɿ ʀɯ ɤɨɦɛɿɧɚɰɿɣ ɩɿɞ ɜɩɥɢɜɨɦ ɜɧɭɬɪɿɲɧɶɨɝɨ ɚɛɨ ɡɨɜ-

ɧɿɲɧɶɨɝɨ ɬɢɫɤɭ, ɬɟɦɩɟɪɚɬɭɪɢ ɣ ɦɟɯɚɧɿɱɧɢɯ ɧɚɩɪɭɠɟɧɶ [77]. 

ɋɢɥɶɮɨɧ 24 ɱɚɫɬɤɨɜɨ ɡɚɩɨɜɧɸєɬɶɫɹ ɥɟɝɤɨɤɿɩɥɹɱɨɸ ɪɿɞɢɧɨɸ, ɹɤɚ ɡɦɿɧɸє 

ɬɢɫɤ ɜ ɣɨɝɨ ɜɧɭɬɪɿɲɧɶɨɦɭ ɨɛɫɹɡɿ ɩɪɢ ɡɦɿɧɿ ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ 

ɫɟɪɟɞɨɜɢɳɚ. ɉɪɢ ɡɦɿɧɿ ɠ ɜɧɭɬɪɿɲɧɶɨɝɨ ɬɢɫɤɭ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɟɪɟɦɿɳɟɧɧɹ ɿ ɬɨɪ-

ɰɟɜɢɯ ɩɨɜɟɪɯɨɧɶ ɫɢɥɶɮɨɧɚ 24. 

Ⱥɏɉ, ɡɚ ɡɚɩɪɨɩɨɧɨɜɚɧɢɦ ɫɩɨɫɨɛɨɦ ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɤɟɪɭɜɚɧɧɹ, ɩɪɚɰɸє ɧɚ-

ɫɬɭɩɧɢɦ ɱɢɧɨɦ. 

ɉɪɢ ɩɿɞɜɟɞɟɧɧɿ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɞɨ ɞɠɟɪɟɥɚ 2 ɜɿɞɛɭɜɚєɬɶɫɹ ɜɢɩɚ-

ɪɨɜɭɜɚɧɧɹ ɦɿɰɧɨɝɨ ȼȺɊ ɜ ɧɢɠɧɿɣ ɱɚɫɬɢɧɿ ɝɟɧɟɪɚɬɨɪɚ-ɬɟɪɦɨɫɢɮɨɧɚ 1. ɍɬɜɨɪɟɧɿ 

ɛɭɥɶɛɚɲɤɢ ɩɚɪɢ ɡɚ ɪɚɯɭɧɨɤ ɩɿɞɣɨɦɧɨʀ ɫɢɥɢ ɜɢɲɬɨɜɯɭɸɬɶ ɱɚɫɬɤɢ ɪɿɞɤɨʀ ɮɚɡɢ ɜ 

ɜɟɪɯɧɸ ɱɚɫɬɢɧɭ ɝɟɧɟɪɚɬɨɪɚ ɬɟɪɦɨɫɢɮɨɧɚ 1. ȼ ɞɢɧɚɦɿɱɧɿɣ ɪɿɜɧɨɜɚɡɿ ɩɨ ɜɢɫɨɬɿ 

ɩɿɞɣɨɦɧɨʀ ɱɚɫɬɢɧɢ ɝɟɧɟɪɚɬɨɪɚ-ɬɟɪɦɨɫɢɮɨɧɚ 1 ɭɬɜɨɪɸєɬɶɫɹ ɩɚɪɨɪɿɞɢɧɧɢɣ ɫɬɨɜɩ, 

ɹɤɢɣ ɭ ɜɟɪɯɧɿɣ ɱɚɫɬɢɧɿ ɪɨɡɞɿɥɹєɬɶɫɹ ɧɚ ɩɚɪɭ ɿ ɪɿɞɢɧɭ. Ɋɿɞɢɧɚ ɹɜɥɹє ɫɨɛɨɸ ȼȺɊ, 

ɡɛɿɞɧɟɧɢɣ ɡɚ ɚɦɿɚɤɨɦ ɚɛɨ «ɫɥɚɛɤɢɣ» ȼȺɊ, ɚ ɩɚɪɚ – ɩɚɪɨɜɭ ȼȺɋ, ɳɨ ɫɤɥɚɞɚєɬɶɫɹ 

ɩɟɪɟɜɚɠɧɨ ɡ ɩɚɪɢ ɚɦɿɚɤɭ. 
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Ɋɿɞɤɢɣ ɫɥɚɛɤɢɣ ȼȺɊ ɫɬɿɤɚє ɜ ɜɟɪɬɢɤɚɥɶɧɭ ɞɿɥɹɧɤɭ U-ɩɨɞɿɛɧɨɝɨ ɤɨɥɿɧɚ, 

ɧɢɠɧɹ ɱɚɫɬɢɧɚ ɹɤɨɝɨ ɩɪɨɯɨɞɢɬɶ ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɿɧɧɢɤ 4, ɚ ɞɪɭɝɚ ɜɟɪɬɢɤɚɥɶɧɚ 

ɞɿɥɹɧɤɚ ɜɢɯɨɞɢɬɶ ɜ ɜɟɪɯɧɸ ɱɚɫɬɢɧɭ ɚɛɫɨɪɛɟɪɚ 9. U-ɩɨɞɿɛɧɟ ɤɨɥɿɧɨ ɩɪɢɡɧɚɱɟɧɟ 

ɞɥɹ ɩɨɞɚɱɿ ɫɥɚɛɤɨɝɨ ȼȺɊ ɡ ɝɟɧɟɪɚɬɨɪɚ-ɬɟɪɦɨɫɢɮɨɧɚ 1 ɜ ɚɛɫɨɪɛɟɪ 9 ɡ ɨɯɨɥɨ-

ɞɠɟɧɧɹɦ ɡɚ ɪɚɯɭɧɨɤ ɬɟɩɥɨɨɛɦɿɧɭ ɜ ɬɟɩɥɨɨɛɦɿɧɧɢɤɭ 4 ɡ ɦɿɰɧɢɦ ɪɨɡɱɢɧɨɦ ɿ ɩɨɜɿ-

ɬɪɹɦ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɦɿɠ ɜɢɯɨɞɨɦ ɡ ɬɟɩɥɨɨɛɦɿɧɧɢɤɚ 4 ɬɚ ɜɯɨɞɨɦ ɜ 

ɜɟɪɯɧɸ ɱɚɫɬɢɧɭ ɚɛɫɨɪɛɟɪɚ 9. 

ɉɚɪɨɜɚ ȼȺɋ ɜ ɪɟɠɢɦɿ ɛɚɪɛɨɬɭɜɚɧɧɹ ɩɪɨɯɨɞɢɬɶ ɱɟɪɟɡ ɪɟɤɬɢɮɿɤɚɬɨɪ 5 ɿ ɧɚ-

ɩɪɚɜɥɹєɬɶɫɹ ɜ ɞɟɮɥɟɝɦɚɬɨɪ 3. ɍ ɪɟɤɬɢɮɿɤɚɬɨɪɿ 5 ɩɚɪɨɜɚ ȼȺɋ ɩɪɢ ɤɨɧɬɚɤɬɿ ɡ ɦɿ-

ɰɧɢɦ ȼȺɊ ɱɚɫɬɤɨɜɨ ɨɱɢɳɭєɬɶɫɹ ɜɿɞ ɩɚɪɢ ɜɨɞɢ ɡ ɨɞɧɨɱɚɫɧɢɦ ɧɚɝɪɿɜɚɧɧɹɦ ɩɨɬɨ-

ɤɭ ȼȺɊ ɬɟɩɥɨɦ ɮɚɡɨɜɨɝɨ ɩɟɪɟɯɨɞɭ ɩɟɪɟɞ ɧɚɞɯɨɞɠɟɧɧɹɦ ɜ ɝɟɧɟɪɚɬɨɪ-

ɬɟɪɦɨɫɢɮɨɧ 1. 

ɇɚɹɜɧɿɫɬɶ ɪɟɤɬɢɮɿɤɚɬɨɪɚ 5 ɜ ɤɨɧɫɬɪɭɤɰɿʀ ȺɏȺ ɞɨɡɜɨɥɹє ɩɿɞɜɢɳɢɬɢ ɟɧɟɪ-

ɝɟɬɢɱɧɭ ɟɮɟɤɬɢɜɧɿɫɬɶ Ⱥɏɉ ɡɚ ɪɚɯɭɧɨɤ ɩɨɩɟɪɟɞɧɶɨɝɨ ɧɚɝɪɿɜɭ ɦɿɰɧɨɝɨ ȼȺɊ ɫɤɢ-

ɞɧɢɦ ɬɟɩɥɨɦ ɪɟɤɬɢɮɿɤɚɰɿʀ. 

ɍ ɩɨɱɚɬɤɨɜɢɣ ɩɟɪɿɨɞ ɪɨɛɨɬɢ ȺɏȺ (ɜ ɪɟɠɢɦɿ ɡɚɩɭɫɤɭ) ɞɟɮɥɟɝɦɚɬɨɪ 3 ɡɚ-

ɩɨɜɧɟɧɢɣ ɿɧɟɪɬɧɢɦ ɝɚɡɨɦ, ɿ ɩɚɪɨɜɢɣ ɩɨɬɿɤ ȼȺɋ ɩɨɜɢɧɟɧ ɜɿɞɬɿɫɧɢɬɢ ɣɨɝɨ ɜ ɤɨɧ-

ɞɟɧɫɚɬɨɪ 6 ɬɚ ɞɚɥɿ, ɱɟɪɟɡ ɡɪɿɜɧɹɥɶɧɭ ɦɚɝɿɫɬɪɚɥɶ 8, ɜ ɜɢɩɚɪɧɢɤ 7. 

ȼ ɞɢɧɚɦɿɱɧɿɣ ɪɿɜɧɨɜɚɡɿ ɜ ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɪɟɠɢɦɚɯ ɪɨɛɨɬɢ ȺɏȺ ɩɨɝɪɚɧɢɱ-

ɧɢɣ ɮɪɨɧɬ, ɳɨ ɪɨɡɞɿɥɹє ɩɨɬɿɤ ɩɚɪɢ ɿ ɿɧɟɪɬɧɨɝɨ ɝɚɡɭ, ɡɧɚɯɨɞɢɬɶɫɹ ɧɚ ɤɿɧɰɟɜɿɣ ɞɿ-

ɥɹɧɰɿ (ɧɚ ɪɢɫ 4.1 ɡɥɿɜɚ) ɤɨɧɞɟɧɫɚɬɨɪɚ 6. ɉɨɥɨɠɟɧɧɹ ɮɪɨɧɬɭ ɡɚɥɟɠɢɬɶ ɜɿɞ ɞɢɧɚ-

ɦɿɱɧɨɝɨ ɧɚɩɨɪɭ ɩɚɪɨɜɨɝɨ ɩɨɬɨɤɭ, ɳɨ ɜɢɯɨɞɢɬɶ ɡ ɪɟɤɬɢɮɿɤɚɬɨɪɚ 5. 

ɍ ɫɜɨɸ ɱɟɪɝɭ ɞɢɧɚɦɿɱɧɢɣ ɧɚɩɿɪ ɩɚɪɨɜɨɝɨ ɩɨɬɨɤɭ ȼȺɋ ɡɚɥɟɠɢɬɶ ɧɟ ɬɿɥɶɤɢ 

ɜɿɞ ɤɿɥɶɤɨɫɬɿ ɩɚɪɢ, ɳɨ ɝɟɧɟɪɭєɬɶɫɹ, ɚ ɣ ɜɿɞ ɬɟɦɩɟɪɚɬɭɪɧɢɯ ɭɦɨɜ ɩɪɨɯɨɞɠɟɧɧɹ 

ɩɨɬɨɤɭ ɱɟɪɟɡ ɞɟɮɥɟɝɦɚɬɨɪ 3 ɿ ɤɨɧɞɟɧɫɚɬɨɪ 6. Ɍɚɤ, ɧɚɩɪɢɤɥɚɞ, ɩɪɢ ɧɢɡɶɤɿɣ ɬɟɦ-

ɩɟɪɚɬɭɪɿ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɬɟɦɩɟɪɚɬɭɪɧɢɣ ɧɚɩɿɪ ɦɿɠ ɩɨɬɨɤɨɦ 

ȼȺɋ ɿ ɡɨɜɧɿɲɧɿɦ ɩɨɜɿɬɪɹɦ ɡɪɨɫɬɚє, ɬɨɦɭ ɩɪɨɰɟɫ ɨɱɢɳɟɧɧɹ ɩɚɪɨɜɨʀ ɫɭɦɿɲɿ ɛɭɞɟ 

ɩɪɨɯɨɞɢɬɢ ɧɚ ɧɢɠɧɿɯ (ɩɨɱɚɬɤɨɜɢɯ) ɞɿɥɹɧɤɚɯ ɞɟɮɥɟɝɦɚɬɨɪɚ 3. 

ɍ ɜɟɪɯɧɸ ɠ ɱɚɫɬɢɧɭ ɞɟɮɥɟɝɦɚɬɨɪɚ 3 ɛɭɞɟ ɧɚɞɯɨɞɢɬɢ ɜɠɟ ɱɢɫɬɢɣ ɚɦɿɚɤ, 

ɱɚɫɬɢɧɚ ɹɤɨɝɨ ɛɭɞɟ ɤɨɧɞɟɧɫɭɜɚɬɢɫɹ ɧɚ ɫɬɿɧɤɚɯ ɞɟɮɥɟɝɦɚɬɨɪɚ 3 ɿ ɫɬɿɤɚɬɢ ɧɚɡɚɞ ɜ 
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ɪɟɤɬɢɮɿɤɚɬɨɪ 5. Ɍɚɤɿ ɜɬɪɚɬɢ ɱɢɫɬɨɝɨ ɚɦɿɚɤɭ ɜ ɩɪɨɰɟɫɿ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɩɪɢ ɧɢ-

ɡɶɤɢɣ ɬɟɦɩɟɪɚɬɭɪɿ ɡɨɜɧɿɲɧɶɨɝɨ ɩɨɜɿɬɪɹ ɩɪɢɜɟɞɭɬɶ ɿ ɞɨ ɡɧɢɠɟɧɧɹ ɯɨɥɨɞɨɩɪɨɞɭɤ-

ɬɢɜɧɨɫɬɿ ɜɢɩɚɪɧɢɤɚ 7, ɚ ɬɚɤɨɠ ɞɨ ɡɧɢɠɟɧɧɹ ɟɧɟɪɝɟɬɢɱɧɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ Ⱥɏɉ ɜ 

ɰɿɥɨɦɭ. 

ȼ ɤɨɧɞɟɧɫɚɬɨɪɿ 6 ɩɚɪɚ ɚɦɿɚɤɭ ɡɪɿɞɠɭєɬɶɫɹ ɡ ɜɿɞɜɟɞɟɧɧɹɦ ɬɟɩɥɨɬɢ ɮɚɡɨɜɨɝɨ 

ɩɟɪɟɯɨɞɭ ɜ ɧɚɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ. Ɋɿɞɤɢɣ ɚɦɿɚɤ ɫɬɿɤɚє ɱɟɪɟɡ U-ɩɨɞɿɛɧɟ ɤɨɥɿɧɨ 

ɜ ɜɟɪɯɧɸ ɱɚɫɬɢɧɭ ɬɪɶɨɯɩɨɬɨɱɧɨɝɨ ɜɢɩɚɪɧɢɤɚ 7. 

U-ɩɨɞɿɛɧɟ ɤɨɥɿɧɨ ɡɚɩɨɜɧɟɧɟ ɪɿɞɤɢɦ ɚɦɿɚɤɨɦ ɿ ɜɢɤɨɧɭє ɪɨɥɶ ɫɬɚɛɿɥɿɡɚɬɨɪɚ 

ɩɨɞɚɱɿ ɪɿɞɢɧɢ ɜ ɜɢɩɚɪɧɢɤ. ȼɧɭɬɪɿɲɧɿɣ ɨɛ'єɦ U-ɩɨɞɿɛɧɨɝɨ ɤɨɥɿɧɚ ɩɪɢ ɩɪɨɟɤɬɭ-

ɜɚɧɧɿ ȺɏȺ ɩɿɞɛɢɪɚɸɬɶ ɬɚɤɢɦ ɱɢɧɨɦ, ɳɨɛ ɡɚɛɟɡɩɟɱɢɬɢ ɡɚɞɚɧɭ ɪɨɡɪɚɯɭɧɤɨɜɭ ɪɿ-

ɡɧɢɰɸ ɦɚɫɨɜɢɯ ɤɨɧɰɟɧɬɪɚɰɿɣ (ɡɨɧɭ ɞɟɝɚɡɚɰɿʀ Д7, 8Ж) ɜ ɫɥɚɛɤɨɦɭ ɿ ɦɿɰɧɨɦɭ ȼȺɊ. 

 Ɍɪɶɨɯɩɨɬɨɱɧɢɣ ɜɢɩɚɪɧɢɤ ɜɢɤɨɧɭє ɮɭɧɤɰɿʀ ɿ ɞɠɟɪɟɥɚ ɯɨɥɨɞɭ, ɿ ɬɪɶɨɯɩɨɬɨ-

ɱɧɨɝɨ ɬɟɩɥɨɨɛɦɿɧɧɢɤɚ Д1Ж. ɉɪɨɰɟɫ ɜɢɪɨɛɧɢɰɬɜɚ ɯɨɥɨɞɭ ɫɭɩɪɨɜɨɞɠɭєɬɶɫɹ ɩɨɩɟ-

ɪɟɞɧɿɦ ɩɟɪɟɨɯɨɥɨɞɠɟɧɧɹɦ ɿ ɪɿɞɤɨɝɨ ɚɦɿɚɤɭ, ɿ ɿɧɟɪɬɧɨɝɨ ɝɚɡɭ ɩɟɪɟɞ ɩɨɱɚɬɤɨɦ ɜɢ-

ɩɚɪɨɜɭɜɚɧɧɹ. 

Ɂ ɜɟɪɯɧɶɨʀ ɱɚɫɬɢɧɢ ɜɢɩɚɪɧɢɤɚ 7 ɩɨɩɟɪɟɞɧɶɨ ɩɟɪɟɨɯɨɥɨɞɠɟɧɢɣ ɪɿɞɤɢɣ ɚɦɿ-

ɚɤ ɫɬɿɤɚє ɜ ɝɪɚɜɿɬɚɰɿɣɧɨɦɭ ɪɟɠɢɦɿ ɜ ɧɢɠɧɸ ɣɨɝɨ ɱɚɫɬɢɧɭ. ɍ ɜɟɪɯɧɸ ɱɚɫɬɢɧɭ 

ɜɢɩɚɪɧɢɤɚ 7 ɧɚɞɯɨɞɢɬɶ ɿ ɩɨɩɟɪɟɞɧɶɨ ɨɯɨɥɨɞɠɟɧɢɣ ɩɨɬɿɤ ɿɧɟɪɬɧɨɝɨ ɝɚɡɭ. ɉɪɢ 

ɤɨɧɬɚɤɬɿ ɪɿɞɤɨɝɨ ɚɦɿɚɤɭ ɬɚ ɿɧɟɪɬɧɨɝɨ ɝɚɡɭ ɜɢɧɢɤɚє ɩɪɨɰɟɫ ɜɢɩɚɪɨɜɭɜɚɧɧɹ, ɹɤɢɣ 

ɨɛɭɦɨɜɥɟɧɢɣ ɪɿɡɧɢɰɟɸ ɩɚɪɰɿɚɥɶɧɢɯ ɬɢɫɤɿɜ ɩɚɪɢ ɚɦɿɚɤɭ ɭ ɫɬɿɧɤɢ (ɧɚ ɩɨɜɟɪɯɧɿ 

ɫɬɪɭɦɟɧɹ, ɳɨ ɫɬɿɤɚє) ɿ ɜ ɩɨɬɨɰɿ. 

ɇɚ ɩɨɱɚɬɤɭ ɩɪɨɰɟɫɭ ɜɢɩɚɪɨɜɭɜɚɧɧɹ ɪɿɡɧɢɰɹ ɩɚɪɰɿɚɥɶɧɢɯ ɬɢɫɤɿɜ ɦɚɤɫɢɦɚ-

ɥɶɧɚ ɿ ɮɚɡɨɜɢɣ ɩɟɪɟɯɿɞ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɪɢ ɦɿɧɿɦɚɥɶɧɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ (ɜ ɫɭɱɚɫɧɢɯ 

ȺɏȺ ɩɪɢ ɦɿɧɭɫ 30... ɦɿɧɭɫ 25 °ɋ Д94Ж). 

ɉɚɪɨɝɚɡɨɜɚ ɫɭɦɿɲ (ɉȽɋ), ɳɨ ɭɬɜɨɪɸєɬɶɫɹ ɜ ɩɪɨɰɟɫɿ ɜɢɩɚɪɨɜɭɜɚɧɧɹ ɚɦɿɚɤɭ 

ɿ ɜɨɞɧɸ, ɦɚє ɜɟɥɢɤɭ ɳɿɥɶɧɿɫɬɶ ɜ ɩɨɪɿɜɧɹɧɧɿ ɡ ɳɿɥɶɧɿɫɬɸ ɉȽɋ, ɳɨ ɡɚɩɨɜɧɸє ɜɧɭ-

ɬɪɿɲɧɿɣ ɨɛɫɹɝ ɚɛɫɨɪɛɟɪɚ 9 ɿ ɪɟɫɢɜɟɪɚ 10. Ɂɚ ɪɚɯɭɧɨɤ ɪɿɡɧɢɰɿ ɝɭɫɬɢɧɢ, ɳɨ ɜɢɧɢ-

ɤɚє, ɜɿɞɛɭɜɚєɬɶɫɹ ɮɨɪɦɭɜɚɧɧɹ ɩɨɬɨɤɭ ɉȽɋ ɦɿɠ ɜɢɩɚɪɧɢɤɨɦ 7 ɿ ɚɛɫɨɪɛɟɪɨɦ 9, ɚ 

ɩɪɨɰɟɫ ɜɢɩɚɪɨɜɭɜɚɧɧɹ ɜɿɞɛɭɜɚєɬɶɫɹ ɜ ɪɟɠɢɦɿ ɩɪɹɦɨɬɨɤɚ ɪɿɞɤɨɝɨ ɚɦɿɚɤɭ, ɳɨ ɫɬɿ-

ɤɚє, ɣ ɉȽɋ. Ɋɟɠɢɦ ɩɪɹɦɨɬɨɤɚ ɩɪɢ ɜɢɩɚɪɨɜɭɜɚɧɧɿ ɜɿɞɛɭɜɚєɬɶɫɹ ɡ ɪɨɫɬɨɦ ɩɚɪɰɿɚ-
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ɥɶɧɨɝɨ ɬɢɫɤɭ ɚɦɿɚɤɭ ɜ ɩɨɬɨɰɿ ɿ, ɜɿɞɩɨɜɿɞɧɨ, ɡ ɪɨɫɬɨɦ ɬɟɦɩɟɪɚɬɭɪɢ ɮɚɡɨɜɨɝɨ ɩɟ-

ɪɟɯɨɞɭ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɭ ɜɟɪɯɧɿɣ ɱɚɫɬɢɧɿ ɜɢɩɚɪɧɢɤɚ ɦɚɸɬɶ ɦɿɫɰɟ ɦɿɧɿɦɚɥɶɧɿ ɬɟ-

ɦɩɟɪɚɬɭɪɢ ɨɯɨɥɨɞɠɟɧɧɹ, ɚ ɭ ɜɟɪɯɧɿɣ ɱɚɫɬɢɧɿ – ɦɚɤɫɢɦɚɥɶɧɿ. 

ɍ ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɪɟɠɢɦɚɯ ɪɨɛɨɬɢ Ⱥɏɉ ɪɿɞɤɢɣ ɚɦɿɚɤ ɩɨɜɢɧɟɧ ɩɨɜɧɿɫɬɸ 

ɜɢɩɚɪɭɜɚɬɢɫɹ ɜ ɫɟɪɟɞɭ ɿɧɟɪɬɧɨɝɨ ɝɚɡɭ ɩɪɢ ɬɟɱɿʀ ɩɨ ɜɢɩɚɪɧɢɤɭ 7. 

ɇɚɫɢɱɟɧɚ ɚɦɿɚɤɨɦ ɉȽɋ ɧɚɞɯɨɞɢɬɶ ɜ ɧɢɠɧɸ ɱɚɫɬɢɧɭ ɚɛɫɨɪɛɟɪɚ 9, ɡɜɿɞɤɢ 

ɜɢɬɿɫɧɹє ɱɢɫɬɢɣ ɜɨɞɟɧɶ ɜ ɜɟɪɯɧɸ ɱɚɫɬɢɧɭ ɜɢɩɚɪɧɢɤɚ 7. 

ȼ ɚɛɫɨɪɛɟɪɿ 9 ɧɚɫɢɱɟɧɚ ɉȽɋ ɜɫɬɭɩɚє ɜ ɤɨɧɬɚɤɬ ɡɿ ɫɬɪɭɦɤɨɦ ɪɿɞɤɨɝɨ ɫɥɚɛ-

ɤɨɝɨ ȼȺɊ, ɳɨ ɩɪɨɬɿɤɚє ɡ ɜɟɪɯɧɶɨʀ ɱɚɫɬɢɧɢ ɩɨ ɜɫɿɯ ɝɿɥɤɚɯ ɡɦɿɣɨɜɢɤɚ ɜ ɪɟɫɢɜɟɪ 

ɦɿɰɧɨɝɨ ȼȺɊ 10. ɉɪɢ ɤɨɧɬɚɤɬɿ ɉȽɋ ɿ ɫɥɚɛɤɨɝɨ ȼȺɊ, ɡɛɿɞɧɟɧɨɝɨ ɩɨ ɚɦɿɚɤɭ, ɜɢ-

ɧɢɤɚє ɞɢɮɭɡɧɢɣ ɩɨɬɿɤ ɩɚɪɢ ɚɦɿɚɤɭ ɡ ɉȽɋ ɜ ȼȺɊ. ɍ ɪɿɞɤɨɦɭ ɫɥɚɛɤɨɦɭ ȼȺɊ ɜɿɞ-

ɛɭɜɚєɬɶɫɹ ɩɪɨɰɟɫ ɩɨɝɥɢɧɚɧɧɹ (ɚɛɫɨɪɛɰɿʀ) ɩɚɪɢ ɚɦɿɚɤɭ ɞɨ ɫɬɚɧɭ ɧɚɫɢɱɟɧɧɹ ɦɿɰ-

ɧɨɝɨ ȼȺɊ. ɉɪɨɰɟɫ ɫɭɩɪɨɜɨɞɠɭєɬɶɫɹ ɜɢɞɿɥɟɧɧɹɦ ɬɟɩɥɨɬɢ, ɹɤɚ ɜɿɞɜɨɞɢɬɶɫɹ ɜ ɧɚ-

ɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ. 

Ɉɱɢɳɟɧɢɣ ɜɿɞ ɚɦɿɚɤɭ ɩɨɬɿɤ ɉȽɋ ɜɢɬɿɫɧɹєɬɶɫɹ ɭ ɜɟɪɯɧɸ ɱɚɫɬɢɧɭ ɜɢɩɚɪɧɢ-

ɤɚ 7, ɚ ɦɿɰɧɢɣ ȼȺɊ ɱɟɪɟɡ ɪɟɫɢɜɟɪ ɦɿɰɧɨɝɨ ɪɨɡɱɢɧɭ 10, ɬɟɩɥɨɨɛɦɿɧɧɢɤ ɪɨɡɱɢɧɿɜ 

4 ɿ ɪɟɤɬɢɮɿɤɚɬɨɪ 5 ɧɚɩɪɚɜɥɹєɬɶɫɹ ɞɨ ɝɟɧɟɪɚɬɨɪɚ-ɬɟɪɦɨɫɢɮɨɧɭ 1. Ⱦɚɥɿ ɰɢɤɥ ɩɨ-

ɜɬɨɪɸєɬɶɫɹ. 

ɋɭɱɚɫɧɿ Ⱥɏɉ ɬɪɨɩɿɱɧɨɝɨ ɿ ɩɨɦɿɪɧɨɝɨ ɤɥɿɦɚɬɢɱɧɨɝɨ ɜɢɤɨɧɚɧɧɹ ɦɚɸɬɶ 

ɬɿɥɶɤɢ ɬɟɩɥɨɿɡɨɥɹɰɿɣɧɢɣ ɤɨɠɭɯ 11, ɳɨ ɱɚɫɬɤɨɜɨ ɡɚɤɪɢɜɚє ɩɿɞɣɨɦɧɭ ɞɿɥɹɧɤɭ ɞɟ-

ɮɥɟɝɦɚɬɨɪɚ 3. 

ɍ ɜɟɪɯɧɿɣ ɱɚɫɬɢɧɿ ɞɟɮɥɟɝɦɚɬɨɪɚ 3 ɡɚɥɢɲɚɸɬɶ ɧɟɬɟɩɥɨɿɡɨɥɶɨɜɚɧɭ ɜɿɞɤɪɢɬɭ 

ɞɿɥɹɧɤɭ. ȼɜɚɠɚєɬɶɫɹ, ɳɨ ɰɟ ɞɨɡɜɨɥɹє ɩɪɨɜɟɫɬɢ ɛɿɥɶɲ ɩɨɜɧɟ ɨɱɢɳɟɧɧɹ ɩɚɪɨɜɨʀ 

ȼȺɋ ɜɿɞ ɩɚɪɢ ɜɨɞɢ ɜ ɭɦɨɜɚɯ ɟɤɫɩɥɭɚɬɚɰɿʀ Ⱥɏɉ ɩɪɢ ɩɿɞɜɢɳɟɧɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ 

ɡɨɜɧɿɲɧɶɨɝɨ ɩɨɜɿɬɪɹ. ɍ ɬɪɨɩɿɱɧɢɯ ɭɦɨɜɚɯ ɪɨɡɪɚɯɭɧɤɨɜɚ ɬɟɦɩɟɪɚɬɭɪɚ ɡɨɜɧɿɲ-

ɧɶɨɝɨ ɩɨɜɿɬɪɹ 43 °ɋ, ɚ ɜ ɡɨɧɿ ɩɨɦɿɪɧɨɝɨ ɤɥɿɦɚɬɭ – 32 °ɋ Д22Ж. 

əɤɳɨ Ⱥɏɉ ɩɟɪɟɞɛɚɱɚєɬɶɫɹ ɞɨɜɟɫɬɢ ɞɨ ɤɥɚɫɭ SN*, ɬɨ ɧɢɠɧɹ ɪɨɡɪɚɯɭɧɤɨɜɚ 

ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɫɬɚɧɨɜɢɬɶ 10 °ɋ. 

ɍ ɰɶɨɦɭ ɜɢɩɚɞɤɭ, ɹɤ ɛɭɥɨ ɩɨɤɚɡɚɧɨ ɜ ɪɨɡɞɿɥɚɯ 2 ɿ 3, ɛɭɞɟ ɦɚɬɢ ɦɿɫɰɟ ɿɧɬɟ-

ɧɫɢɜɧɢɣ ɬɟɩɥɨɨɛɦɿɧ ɦɿɠ ɧɟɬɟɩɥɨɿɡɨɥɶɨɜɚɧɨɸ ɞɿɥɹɧɤɨɸ ɞɟɮɥɟɝɦɚɬɨɪɚ ɿ ɡɨɜɧɿɲ-
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ɧɿɦ ɩɨɜɿɬɪɹɦ, ɹɤɢɣ ɩɪɢɡɜɟɞɟ ɞɨ ɜɬɪɚɬ ɚɦɿɚɤɭ ɩɪɢ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɿ ɩɨ ɞɟɮɥɟɝɦɚ-

ɬɨɪɭ 3. 

Ɂɚɜɞɚɧɧɹ ɡɧɢɠɟɧɧɹ ɜɬɪɚɬ ɩɪɢ ɧɢɡɶɤɿɣ ɬɟɦɩɟɪɚɬɭɪɿ ɡɨɜɧɿɲɧɶɨɝɨ ɩɨɜɿɬɪɹ 

ɦɨɠɧɚ ɞɨɫɢɬɶ ɩɪɨɫɬɨ ɜɢɪɿɲɢɬɢ ɡɚ ɪɚɯɭɧɨɤ ɜɫɬɚɧɨɜɥɟɧɧɹ ɞɨɞɚɬɤɨɜɨʀ ɬɟɩɥɨɜɨʀ 

ɿɡɨɥɹɰɿʀ ɩɨ ɜɫɿɣ ɞɨɜɠɢɧɿ ɞɟɮɥɟɝɦɚɬɨɪɚ 3. 

Ɉɞɧɚɤ, ɩɪɢ ɪɨɛɨɬɿ Ⱥɏɉ ɜ ɭɦɨɜɚɯ ɩɿɞɜɢɳɟɧɢɯ ɬɟɦɩɟɪɚɬɭɪ ɡɨɜɧɿɲɧɶɨɝɨ 

ɩɨɜɿɬɪɹ ɬɚɤɢɣ ɩɨɜɧɿɫɬɸ ɬɟɩɥɨɿɡɨɥɶɨɜɚɧɢɣ ɞɟɮɥɟɝɦɚɬɨɪ ɧɟ ɡɚɛɟɡɩɟɱɢɬɶ ɞɨɫɬɚɬ-

ɧɿɣ ɫɬɭɩɿɧɶ ɨɱɢɳɟɧɧɹ ɩɚɪɨɜɨʀ ȼȺɋ, ɿ ɞɥɹ ɩɨɜɧɨɝɨ ɨɱɢɳɟɧɧɹ ȼȺɋ ɬɟɩɥɨɿɡɨɥɹ-

ɰɿɸ ɧɚ ɜɟɪɯɧɿɣ ɞɿɥɹɧɰɿ ɩɨɬɪɿɛɧɨ ɡɧɿɦɚɬɢ. 

Ɉɱɟɜɢɞɧɨ, ɳɨ ɩɪɨɰɟɫ «ɜɫɬɚɧɨɜɥɟɧɧɹ-ɡɧɹɬɬɹ» ɞɨɞɚɬɤɨɜɨʀ ɬɟɩɥɨɿɡɨɥɹɰɿʀ ɜ 

ɩɨɛɭɬɿ ɜɤɪɚɣ ɧɟɡɪɭɱɧɢɣ ɿ ɧɟ ɜɿɞɩɨɜɿɞɚє ɫɜɿɬɨɜɢɦ ɬɟɧɞɟɧɰɿɹɦ ɪɨɡɜɢɬɤɭ ɬɟɯɧɿɤɢ, 

ɤɨɥɢ ɩɟɪɟɞɛɚɱɚєɬɶɫɹ ɦɿɧɿɦɚɥɶɧɚ ɭɱɚɫɬɶ ɤɨɪɢɫɬɭɜɚɱɚ ɜ ɩɪɨɰɟɫɿ ɭɩɪɚɜɥɿɧɧɹ ɩɨɛɭ-

ɬɨɜɢɦɢ ɩɪɢɥɚɞɚɦɢ. 

Ⱦɥɹ ɜɢɪɿɲɟɧɧɹ ɰɿєʀ ɫɭɩɟɪɟɱɧɨɫɬɿ ɛɭɥɨ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɨɪɢɝɿɧɚɥɶɧɢɣ ɪɭɯ-

ɥɢɜɢɣ ɤɨɠɭɯ ɜɟɪɯɧɶɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ 3, ɡɞɚɬɧɢɣ ɡɦɿɧɸɜɚɬɢ ɭɦɨɜɢ ɬɟɩ-

ɥɨɨɛɦɿɧɭ ɧɚ ɡɨɜɧɿɲɧɿɣ ɩɨɜɟɪɯɧɿ ɞɟɮɥɟɝɦɚɬɨɪɚ 3 ɩɪɢ ɡɦɿɧɿ ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɜɿɬɪɹ 

ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɜ ɚɜɬɨɦɚɬɢɱɧɨɦɭ ɪɟɠɢɦɿ ɛɟɡ ɭɱɚɫɬɿ ɤɨɪɢɫɬɭɜɚɱɚ 

ɩɨɛɭɬɨɜɨʀ ɬɟɯɧɿɤɢ. 

ȼ ɨɫɧɨɜɿ ɧɨɜɨɝɨ ɫɩɨɫɨɛɭ ɭɩɪɚɜɥɿɧɧɹ Ⱥɏɉ ɥɟɠɢɬɶ ɟɮɟɤɬ ɡɦɿɧɢ ɨɛɫɹɝɭ ɫɢ-

ɥɶɮɨɧɚ 24 ɩɪɢ ɡɦɿɧɿ ɜɧɭɬɪɿɲɧɶɨɝɨ ɬɢɫɤɭ. 

ȼɧɭɬɪɿɲɧɿɣ ɬɢɫɤ ɜ ɫɢɥɶɮɨɧɿ 24 ɡɚɥɟɠɢɬɶ ɜɿɞ ɬɟɦɩɟɪɚɬɭɪɢ ɧɚɫɢɱɟɧɧɹ ɪɿ-

ɞɢɧɢ, ɳɨ ɱɚɫɬɤɨɜɨ ɡɚɩɨɜɧɸє ɫɢɥɶɮɨɧ 24, ɹɤɚ, ɜ ɫɜɨɸ ɱɟɪɝɭ, ɜɢɡɧɚɱɚєɬɶɫɹ ɬɟɦ-

ɩɟɪɚɬɭɪɨɸ ɡɨɜɧɿɲɧɶɨɝɨ ɩɨɜɿɬɪɹ. 

Ⱦɨɞɚɬɤɨɜɢɣ ɤɨɠɭɯ ɧɚ ɞɟɮɥɟɝɦɚɬɨɪɿ 3 ɜɢɤɨɧɚɧɢɣ ɭ ɜɢɝɥɹɞɿ ɤɨɚɤɫɿɚɥɶɧɨɝɨ 

ɰɢɥɿɧɞɪɚ ɡ ɩɨɜɿɬɪɹɧɨɸ ɩɨɪɨɠɧɢɧɨɸ ɜ ɦɿɠɬɪɭɛɧɨɦɭ ɩɪɨɫɬɨɪɿ. 

ɉɟɪɟɞɛɚɱɟɧɨ ɞɜɚ ɪɟɠɢɦɢ ɪɨɛɨɬɢ ɞɨɞɚɬɤɨɜɨɝɨ ɤɨɠɭɯɚ ɞɟɮɥɟɝɦɚɬɨɪɚ 3: 

ɚ) «ɚɞɿɚɛɚɬɧɢɣ», ɡ ɩɨɜɧɿɫɬɸ ɡɚɤɪɢɬɢɦ ɦɿɠɬɪɭɛɧɢɦ ɩɪɨɫɬɨɪɨɦ; 

ɛ) «ɜɿɞɤɪɢɬɢɣ», ɡ ɞɨɫɬɭɩɨɦ ɡɨɜɧɿɲɧɶɨɝɨ ɩɨɜɿɬɪɹ ɭ ɜɧɭɬɪɿɲɧɸ ɩɨɪɨɠɧɢɧɭ. 
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Ɍɭɬ ɬɟɪɦɿɧ «ɚɞɿɚɛɚɬɧɢɣ» ɩɟɪɟɞɛɚɱɚє ɧɟ ɩɨɜɧɭ ɜɿɞɫɭɬɧɿɫɬɶ ɬɟɩɥɨɨɛɦɿɧɭ 

ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ 3 ɡ ɧɚɜɤɨɥɢɲɧɿɦ ɫɟɪɟɞɨɜɢɳɟɦ, ɚ ɥɢɲɟ ɦɿɧɿɦɚɥɶɧɨ ɦɨɠɥɢ-

ɜɭ. 

Ɇɿɠɬɪɭɛɧɢɣ ɩɪɨɦɿɠɨɤ ɜɢɤɨɧɭєɬɶɫɹ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɪɟɤɨɦɟɧɞɚɰɿɣ [23] – 

ɩɪɢ ɬɨɜɳɢɧɿ ɩɪɨɦɿɠɤɭ ɩɨɜɿɬɪɹɧɨɝɨ ɩɪɨɲɚɪɤɭ, ɳɨ ɞɨɪɿɜɧɸє ɧɟ ɦɟɧɲɟ 5 ɦɦ – 

ɤɨɧɜɟɤɰɿɹ ɩɨɜɧɿɫɬɸ ɜɿɞɫɭɬɧɹ ɿ ɩɪɨɰɟɫ ɩɟɪɟɞɚɱɿ ɬɟɩɥɚ ɡɞɿɣɫɧɸєɬɶɫɹ ɜ ɪɟɠɢɦɿ ɬɟ-

ɩɥɨɩɪɨɜɿɞɧɨɫɬɿ. 

Ɍɟɪɦɿɱɧɢɣ ɨɩɿɪ ɩɨɜɿɬɪɹɧɨɝɨ ɩɪɨɦɿɠɤɭ ɬɨɜɳɢɧɨɸ 5 ɦɦ ɧɚ ɪɿɜɧɿ ɬɟɦɩɟɪɚ-

ɬɭɪ 70 °ɋ ɫɬɚɧɨɜɢɬɶ 0,17 (Ʉ·ɦ2)/ȼɬ. Ɍɟɪɦɿɱɧɢɣ ɨɩɿɪ ɜɿɞɤɪɢɬɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚ-

ɬɨɪɚ 3 ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɤɨɧɜɟɤɬɢɜɧɨʀ ɿ ɩɪɨɦɟɧɟɜɨʀ ɫɤɥɚɞɨɜɢɯ ɫɭɦɚɪɧɨɝɨ ɤɨɟɮɿɰɿє-

ɧɬɚ ɬɟɩɥɨɨɛɦɿɧɭ ɛɭɞɟ ɥɟɠɚɬɢ ɜ ɞɿɚɩɚɡɨɧɿ 0,067...0,110 (Ʉ·ɦ2)/ȼɬ. ɋɭɦɚɪɧɢɣ ɬɟɪ-

ɦɿɱɧɢɣ ɨɩɿɪ ɩɪɨɰɟɫɭ ɩɟɪɟɞɚɱɿ ɬɟɩɥɚ ɱɟɪɟɡ ɞɨɞɚɬɤɨɜɢɣ ɤɨɠɭɯ ɞɟɮɥɟɝɦɚɬɨɪɚ 3 

ɛɭɞɟ ɧɟ ɦɟɧɲɟ ɧɿɠ 0,40 (Ʉ·ɦ2)/ȼɬ, ɬɨɛɬɨ ɦɚɣɠɟ ɜ 4 ɪɚɡɢ ɛɿɥɶɲɟ, ɧɿɠ ɜ ɪɚɡɿ ɜɿɞɤ-

ɪɢɬɨʀ ɞɿɥɹɧɤɢ. 

Ɉɰɿɧɨɱɧɿ ɪɨɡɪɚɯɭɧɤɢ ɩɨɤɚɡɚɥɢ, ɳɨ ɬɟɩɥɨɜɢɣ ɩɨɬɿɤ ɧɚ ɞɿɥɹɧɰɿ ɞɟɮɥɟɝɦɚɬɨ-

ɪɚ ɞɨɜɠɢɧɨɸ 0,20 ɦ ɿ ɪɿɡɧɢɰɿ ɬɟɦɩɟɪɚɬɭɪ ɜ 60 °ɋ ɫɤɥɚɞɟ 0,15 ȼɬ, ɬɨɛɬɨ ɩɪɢ ɬɢ-

ɩɨɜɨɦɭ ɬɟɩɥɨɜɨɦɭ ɧɚɜɚɧɬɚɠɟɧɧɿ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ ɜ 12...15 ȼɬ Д95Ж ɦɨɠɧɚ ɝɨ-

ɜɨɪɢɬɢ ɩɪɨ ɩɪɚɤɬɢɱɧɨ ɚɞɿɚɛɚɬɧɢɣ ɪɟɠɢɦ ɭ ɜɟɪɯɧɿɣ ɱɚɫɬɢɧɿ – ɜ ɡɨɧɿ ɭɫɬɚɧɨɜɤɢ 

ɞɨɞɚɬɤɨɜɨɝɨ ɤɨɠɭɯɚ. 

Ɋɭɯ ɫɬɭɥɨɤ 15 ɿ 16 ɤɨɠɭɯɚ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɧɚɹɜɧɿɫɬɸ ɡɚɝɚɥɶɧɨʀ ɜɿɫɿ 17 ɿ ɫɢ-

ɥɶɮɨɧɨɦ 24. ɇɚ ɪɢɫ. 4.3 ɚ ɩɨɤɚɡɚɧɢɣ ɤɨɠɭɯ ɜ «ɚɞɿɚɛɚɬɧɨɦɭ» ɪɟɠɢɦɿ ɪɨɛɨɬɢ, ɚ ɧɚ 

ɪɢɫ. 4.3 ɛ – ɭ «ɜɿɞɤɪɢɬɨɦɭ» ɪɟɠɢɦɿ. 

«Ⱥɞɿɚɛɚɬɧɢɣ» ɪɟɠɢɦ ɪɨɛɨɬɢ ɫɢɥɶɮɨɧɚ ɪɟɚɥɿɡɭєɬɶɫɹ ɩɪɢ ɦɿɧɿɦɚɥɶɧɿɣ ɬɟɦ-

ɩɟɪɚɬɭɪɿ ɡɨɜɧɿɲɧɶɨɝɨ ɩɨɜɿɬɪɹ, ɧɚɩɪɢɤɥɚɞ, ɞɥɹ Ⱥɏɉ ɜɢɤɨɧɚɧɧɹ SІ* ɰɟ 10 °ɋ 

[22]. 

ɉɪɢ ɡɛɿɥɶɲɟɧɧɿ ɬɟɦɩɟɪɚɬɭɪɢ ɡɨɜɧɿɲɧɶɨɝɨ ɩɨɜɿɬɪɹ ɡɛɿɥɶɲɭєɬɶɫɹ ɿ ɬɟɦɩɟ-

ɪɚɬɭɪɚ ɧɚɫɢɱɟɧɧɹ ɥɟɝɤɨɡɚɤɢɩɚɸɱɨʀ ɪɿɞɢɧɢ, ɳɨ ɱɚɫɬɤɨɜɨ ɡɚɩɨɜɧɸє ɫɢɥɶɮɨɧ 24 ɿ, 

ɜɿɞɩɨɜɿɞɧɨ, ɬɢɫɤ ɧɚɫɢɱɟɧɧɹ. Ɂɪɨɫɬɚɧɧɹ ɜɧɭɬɪɿɲɧɶɨɝɨ ɬɢɫɤɭ ɜɢɤɥɢɤɚє ɩɟɪɟɦɿ-

ɳɟɧɧɹ ɬɨɪɰɟɜɢɯ ɫɬɿɧɨɤ ɫɢɥɶɮɨɧɚ 24, ɹɤɿ ɱɟɪɟɡ ɜɿɫɿ 22 ɿ 23 ɩɪɢɡɜɨɞɹɬɶ ɞɨ ɩɟɪɟ-

ɦɿɳɟɧɧɸ ɫɬɭɥɨɤ 15 ɿ 16 ɞɨɞɚɬɤɨɜɨɝɨ ɤɨɠɭɯɚ. 
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ɉɪɢ ɩɪɨɟɤɬɭɜɚɧɧɿ ɫɢɥɶɮɨɧɚ 24 ɜ ɱɚɫɬɢɧɿ ɠɨɪɫɬɤɨɫɬɿ, ɪɨɡɦɿɪɿɜ ɤɨɧɫɬɪɭɤɰɿʀ 

ɿ ɬɢɩɭ ɥɟɝɤɨɡɚɤɢɩɚɸɱɨʀ ɪɿɞɢɧɢ ɫɥɿɞ ɩɟɪɟɞɛɚɱɢɬɢ ɹɤ «ɚɞɿɚɛɚɬɧɢɣ» ɪɟɠɢɦ ɩɨɜɧɿɫ-

ɬɸ ɡɚɤɪɢɬɨɝɨ ɤɨɠɭɯɚ, ɬɚɤ ɿ ɪɟɠɢɦ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɿɞɤɪɢɬɬɹ ɩɪɢ ɟɤɫɩɥɭɚɬɚɰɿʀ ɜ 

ɭɦɨɜɚɯ ɩɿɞɜɢɳɟɧɢɯ ɬɟɦɩɟɪɚɬɭɪ ɡɨɜɧɿɲɧɶɨɝɨ ɩɨɜɿɬɪɹ. 

ɉɪɢ ɩɪɨɦɿɠɧɢɯ ɡɧɚɱɟɧɧɹɯ ɬɟɦɩɟɪɚɬɭɪ ɡɨɜɧɿɲɧɶɨɝɨ ɩɨɜɿɬɪɹ ɫɢɥɶɮɨɧ 24 

ɩɨɜɢɧɟɧ ɡɚɛɟɡɩɟɱɭɜɚɬɢ ɱɚɫɬɤɨɜɢɣ ɩɟɪɟɯɿɞ ɩɨɜɿɬɪɹ ɭ ɜɧɭɬɪɿɲɧɿɣ ɨɛɫɹɝ ɤɨɠɭɯɚ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɡɚɩɪɨɩɨɧɨɜɚɧɚ ɤɨɧɫɬɪɭɤɰɿɹ ȺɏȺ ɡ ɞɨɞɚɬɤɨɜɢɦ ɬɟɩɥɨɿɡɨɥɹ-

ɰɿɣɧɢɦ ɤɨɠɭɯɨɦ ɧɚ ɩɿɞɣɨɦɧɿɣ ɞɿɥɹɧɰɿ ɞɟɮɥɟɝɦɚɬɨɪɚ 3 ɞɨɡɜɨɥɢɬɶ ɜ ɚɜɬɨɦɚɬɢɱ-

ɧɨɦɭ ɪɟɠɢɦɿ (ɛɟɡ ɭɱɚɫɬɿ ɤɨɪɢɫɬɭɜɚɱɚ) ɡɚɛɟɡɩɟɱɭɜɚɬɢ ɦɚɤɫɢɦɚɥɶɧɨ ɟɮɟɤɬɢɜɧɿ 

ɪɟɠɢɦɢ ɨɱɢɳɟɧɧɹ ɬɚ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɩɚɪɢ ɚɦɿɚɤɭ ɱɟɪɟɡ ɞɟɮɥɟɝɦɚɬɨɪ 3 ɜ ɤɨɧ-

ɞɟɧɫɚɬɨɪ 6 ɜ ɞɿɚɩɚɡɨɧɿ ɬɟɦɩɟɪɚɬɭɪ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɜɿɞ 10 °ɋ 

ɞɨ 32 °ɋ ɜ ɡɨɧɿ ɩɨɦɿɪɧɨɝɨ ɤɥɿɦɚɬɭ, ɬɨɛɬɨ ɜ ɞɚɧɨɦɭ ɜɢɩɚɞɤɭ ɦɨɠɧɚ ɝɨɜɨɪɢɬɢ ɩɪɨ 

ɟɧɟɪɝɨɨɳɚɞɧɢɣ ɫɩɨɫɿɛ ɤɟɪɭɜɚɧɧɹ ɩɨɛɭɬɨɜɢɦ Ⱥɏɉ. 

Ɉɱɟɜɢɞɧɨ, ɳɨ ɡɚɩɪɨɩɨɧɨɜɚɧɢɣ ɫɩɨɫɿɛ ɤɟɪɭɜɚɧɧɹ ɦɨɠɟ ɛɭɬɢ ɩɟɪɟɧɟɫɟɧɢɣ ɿ 

ɧɚ ɿɧɲɿ ɤɥɿɦɚɬɢɱɧɿ ɜɢɤɨɧɚɧɧɹ ɩɨɛɭɬɨɜɨɝɨ Ⱥɏɉ. 

 

4.2. ȿɧɟɪɝɨɨɳɚɞɧɢɣ ɫɩɨɫɿɛ ɤɟɪɭɜɚɧɧɹ Ⱥɏɉ ɡ ɞɜɨɩɨɡɢɰɿɣɧɢɦ ɪɟɠɢɦɨɦ 

ɨɯɨɥɨɞɠɟɧɧɹ ɩɿɞɣɨɦɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ  

 

ɇɚɜɟɞɟɧɢɣ ɜɢɳɟ ɫɩɨɫɿɛ ɟɧɟɪɝɨɨɳɚɞɧɨɝɨ ɤɟɪɭɜɚɧɧɹ Ⱥɏɉ ɦɨɠɟ ɛɭɬɢ ɟɮɟɤ-

ɬɢɜɧɨ ɜɢɤɨɪɢɫɬɚɧɢɣ ɜ ɫɚɦɢɯ ɪɿɡɧɢɯ ɭɦɨɜɚɯ ɟɤɫɩɥɭɚɬɚɰɿʀ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɿ ɩɪɢ ɪɨ-

ɛɨɬɿ ɡ ɧɟɟɥɟɤɬɪɢɱɧɢɦɢ ɞɠɟɪɟɥɚɦɢ ɬɟɩɥɨɜɨʀ ɟɧɟɪɝɿʀ. 

Ɋɚɡɨɦ ɡ ɬɢɦ, ɡɚɩɪɨɩɨɧɨɜɚɧɢɣ ɫɩɨɫɿɛ ɤɟɪɭɜɚɧɧɹ ɧɟ ɦɨɠɟ ɡɚɛɟɡɩɟɱɢɬɢ ɭ 

ɜɫɿɯ ɭɦɨɜɚɯ ɟɤɫɩɥɭɚɬɚɰɿʀ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɛɟɪɟɠɟɧɧɹ ɬɟɩɥɚ ɧɚ ɩɿɞɣɨɦɧɿɣ ɞɿɥɹɧɰɿ 

ɞɟɮɥɟɝɦɚɬɨɪɚ ɜ ɧɟɪɨɛɨɱɢɣ ɩɟɪɿɨɞ ȺɏȺ. Ɍɚɤɚ ɦɨɠɥɢɜɿɫɬɶ, ɹɤ ɛɭɥɨ ɡɚɡɧɚɱɟɧɨ 

ɜɢɳɟ ɜ 3 ɪɨɡɞɿɥɿ, ɞɨɡɜɨɥɹє ɿɫɬɨɬɧɨ ɫɤɨɪɨɬɢɬɢ ɱɚɫ ɩɭɫɤɨɜɨɝɨ ɩɟɪɿɨɞɭ ɡɚ ɪɚɯɭɧɨɤ 

ɿɧɬɟɧɫɢɜɧɨɝɨ ɜɢɬɿɫɧɟɧɧɹ ɿɧɟɪɬɧɨɝɨ ɝɚɡɭ ɡ ɩɪɨɝɪɿɬɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ɜ 

ɤɨɧɞɟɧɫɚɬɨɪ ɿ ɞɚɥɿ ɜ ɉȽɄ. 

ɉɨɥɨɠɟɧɧɹ ɪɟɝɭɥɸɸɱɨɝɨ ɟɥɟɦɟɧɬɚ – ɫɢɥɶɮɨɧɚ ɠɨɪɫɬɤɨ ɡɚɜ'ɹɡɚɧɨ ɡ ɬɟɦɩɟ-

ɪɚɬɭɪɨɸ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɿ ɩɨɜɧɟ ɡɚɤɪɢɬɬɹ ɤɨɠɭɯɚ ɦɚє ɦɿɫɰɟ ɬɿɥɶɤɢ ɜ 



147 
 

«ɚɞɿɚɛɚɬɧɨɦɭ» ɪɟɠɢɦɿ ɪɨɛɨɬɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ɜ ɭɦɨɜɚɯ ɡɧɢɠɟɧɢɯ ɬɟɦɩɟɪɚɬɭɪ ɩɨ-

ɜɿɬɪɹ. 

ȼ ɿɧɲɢɯ ɭɦɨɜɚɯ ɟɤɫɩɥɭɚɬɚɰɿʀ ɬɟɩɥɨɿɡɨɥɹɰɿɣɧɢɣ ɤɨɠɭɯ ɜɿɞɤɪɢɬɢɣ ɜ ɛɿɥɶ-

ɲɿɣ ɱɢ ɦɟɧɲɿɣ ɦɿɪɿ. ɉɪɢɩɥɢɜ ɡɨɜɧɿɲɧɶɨɝɨ ɩɨɜɿɬɪɹ ɭ ɜɧɭɬɪɿɲɧɸ ɩɨɪɨɠɧɢɧɭ ɤɨ-

ɠɭɯɚ ɫɩɪɢɹє ɨɯɨɥɨɞɠɟɧɧɸ ɤɨɪɩɭɫɭ ɞɟɮɥɟɝɦɚɬɨɪɚ ɜ ɧɟɪɨɛɨɱɢɣ ɩɟɪɿɨɞ ȺɏȺ. 

ɉɪɨɩɨɧɭєɬɶɫɹ ɦɿɧɿɦɿɡɭɜɚɬɢ ɜɢɬɪɚɬɢ ɬɟɩɥɨɜɨʀ ɟɧɟɪɝɿʀ ɜ ɝɟɧɟɪɚɬɨɪɿ-

ɬɟɪɦɨɫɢɮɨɧɿ ȺɏȺ ɧɚ ɩɨɱɚɬɤɨɜɢɣ ɩɪɨɝɪɿɜ ɞɟɮɥɟɝɦɚɬɨɪɚ ɡɚ ɪɚɯɭɧɨɤ ɦɚɤɫɢɦɚɥɶ-

ɧɨ ɦɨɠɥɢɜɨɝɨ ɡɛɟɪɟɠɟɧɧɹ ɜɧɭɬɪɿɲɧɶɨʀ ɟɧɟɪɝɿʀ ɦɚɬɟɪɿɚɥɨɦ ɤɨɪɩɭɫɭ ɬɪɭɛɢ ɞɟ-

ɮɥɟɝɦɚɬɨɪɚ ɜ ɧɟɪɨɛɨɱɢɣ ɩɟɪɿɨɞ. 

Ⱦɥɹ ɜɢɪɿɲɟɧɧɹ ɬɚɤɨɝɨ ɡɚɜɞɚɧɧɹ ɩɪɨɩɨɧɭєɬɶɫɹ ɩɨɜɧɿɫɬɸ ɛɥɨɤɭɜɚɬɢ ɩɪɨɯɿɞ 

ɡɨɜɧɿɲɧɶɨɝɨ ɩɨɜɿɬɪɹ ɞɨ ɫɬɿɧɨɤ ɞɟɮɥɟɝɦɚɬɨɪɚ ɜ ɧɟɪɨɛɨɱɢɣ ɩɟɪɿɨɞ Ⱥɏɉ, ɬɨɛɬɨ 

ɡɚɛɟɡɩɟɱɢɬɢ ɹɤ ɛɢ «ɤɜɚɡɿɚɞɿɚɛɚɬɧɿ» ɭɦɨɜɢ ɧɚ ɡɨɜɧɿɲɧɿɣ ɩɨɜɟɪɯɧɿ ɞɟɮɥɟɝɦɚɬɨɪɚ. 

ȼ ɪɨɛɨɱɢɣ ɩɟɪɿɨɞ ɛɭɞɟ ɡɚɛɟɡɩɟɱɟɧɢɣ ɦɚɤɫɢɦɚɥɶɧɢɣ ɬɟɩɥɨɨɛɦɿɧ ɡɨɜɧɿɲ-

ɧɶɨɝɨ ɩɨɜɿɬɪɹ ɡɿ ɫɬɿɧɤɨɸ ɞɟɮɥɟɝɦɚɬɨɪɚ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɩɪɨɩɨɧɭєɬɶɫɹ ɫɜɨєɪɿɞɧɢɣ «ɞɜɨɩɨɡɢɰɿɣɧɢɣ» ɪɟɠɢɦ ɪɨɛɨɬɢ 

ɞɟɮɥɟɝɦɚɬɨɪɚ. 

Ⱦɥɹ ɪɟɚɥɿɡɚɰɿʀ ɬɚɤɢɯ ɪɟɠɢɦɿɜ ɪɨɛɨɬɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ɛɭɞɭɬɶ ɩɨɬɪɿɛɧɿ ɟɥɟɤɬ-

ɪɨɦɚɝɧɿɬɢ ɿ, ɜɿɞɩɨɜɿɞɧɨ, ɞɠɟɪɟɥɨ ɟɥɟɤɬɪɢɱɧɨʀ ɟɧɟɪɝɿʀ. 

ɓɨɛ ɧɟ ɜɬɪɚɬɢɬɢ ɚɜɬɨɧɨɦɧɨɫɬɿ ɩɪɢ ɟɤɫɩɥɭɚɬɚɰɿʀ ɿ ɧɟ ɡɚɥɟɠɢɬɢ ɜɿɞ ɡɨɜɧɿɲ-

ɧɿɯ ɞɠɟɪɟɥ, ɦɨɠɧɚ ɨɬɪɢɦɚɬɢ ɟɥɟɤɬɪɢɱɧɭ ɟɧɟɪɝɿɸ ɡɚ ɞɨɩɨɦɨɝɨɸ ɬɟɪɦɨɟɥɟɤɬɪɢɱ-

ɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɜɿɬɱɢɡɧɹɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ Д111Ж. 

ɇɟɨɛɯɿɞɧɢɣ ɩɟɪɟɩɚɞ ɬɟɦɩɟɪɚɬɭɪ ɦɨɠɧɚ ɡɧɚɣɬɢ ɿ ɜ ɫɚɦɨɦɭ Ⱥɏɉ, ɧɚɩɪɢ-

ɤɥɚɞ, ɦɿɠ ɝɟɧɟɪɚɬɨɪɨɦ ɿ ɏɄ Д39Ж. 

Ʉɨɧɫɬɪɭɤɰɿɹ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɫɩɨɫɿɛɭ ɟɧɟɪɝɨɳɚɞɧɨɝɨ ɤɟ-

ɪɭɜɚɧɧɹ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 4.4. 

ɇɢɠɧɹ ɱɚɫɬɢɧɚ ɩɿɞɣɨɦɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ɡɚɤɪɢɬɚ ɬɟɩɥɨɿɡɨɥɹɰɿɣ-

ɧɢɦ ɤɨɠɭɯɨɦ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɭɡɥɚ 1. ɇɚ ɜɟɪɬɢɤɚɥɶɧɨɦɭ ɞɟɮɥɟɝɦɚɬɨɪɿ 2 ɠɨɪɫɬɤɨ 

ɡɚɤɪɿɩɥɟɧɿ ɞɜɚ ɞɢɫɤɢ 3 ɿ 8, ɹɤɿ є, ɜɿɞɩɨɜɿɞɧɨ, ɧɢɠɧɶɨɸ ɿ ɜɟɪɯɧɶɨɸ ɨɫɧɨɜɚɦɢ ɫɬɚ-

ɰɿɨɧɚɪɧɨɝɨ (ɨɫɧɨɜɧɨɝɨ) ɰɢɥɿɧɞɪɢɱɧɨɝɨ ɤɨɠɭɯɚ ɞɟɮɥɟɝɦɚɬɨɪɚ 4. 



1
48 

 

 

Ɋɢɫ.4.4. ɋɩɨɫɿɛ ɟɧɟɪɝɨɨɳɚɞɧɨɝɨ ɤɟɪɭɜɚɧɧɹ ɡ ɞɜɨɩɨɡɢɰɿɣɧɢɦ 
ɫɬɚɧɨɜɢɳɟɦ ɬɟɩɥɨɿɡɨɥɹɰɿɣɧɨɝɨ ɤɨɠɭɯɚ ɩɿɞɣɨɦɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ: 
ɚ) ɪɨɛɨɱɢɣ ɫɬɚɧ Ⱥɏɉ; ɛ) ɧɟɪɨɛɨɱɢɣ ɫɬɚɧ Ⱥɏɉ; 1 – ɨɫɧɨɜɧɢɣ ɬɟɩɥɨɿɡɨɥɹɰɿɣɧɢɣ ɤɨɠɭɯ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɭɡɥɚ; 2 – ɜɟɪɬɢ-
ɤɚɥɶɧɢɣ ɞɟɮɥɟɝɦɚɬɨɪ; 3 – ɧɢɠɧɹ ɱɚɫɬɢɧɚ ɨɫɧɨɜɧɨɝɨ ɤɨɠɭɯɚ ɞɟɮɥɟɝɦɚɬɨɪɚ; 4 – ɨɫɧɨɜɧɢɣ ɤɨɠɭɯ ɞɟɮɥɟɝɦɚɬɨɪɚ; 5 – ɪɭɯ-
ɥɢɜɢɣ ɤɨɠɭɯ ɞɟɮɥɟɝɦɚɬɨɪɚ; 6 – ɨɬɜɨɪɢ ɪɭɯɨɦɨɝɨ ɤɨɠɭɯɚ ɞɥɹ ɩɪɨɯɨɞɭ ɩɨɜɿɬɪɹɧɨɝɨ ɩɨɬɨɤɭ; 7 – ɨɬɜɨɪɢ ɨɫɧɨɜɧɨɝɨ ɤɨɠɭ-
ɯɚ ɞɥɹ ɩɪɨɯɨɞɭ ɩɨɜɿɬɪɹɧɨɝɨ ɩɨɬɨɤɭ; 8 – ɜɟɪɯɧɹ ɨɫɧɨɜɚ ɨɫɧɨɜɧɨɝɨ ɤɨɠɭɯɚ ɞɟɮɥɟɝɦɚɬɨɪɚ; 9 – ɦɟɬɚɥɟɜɿ ɲɬɢɪɿ ɪɭɯɨɦɨɝɨ 
ɤɨɠɭɯɚ; 10 – ɟɥɟɤɬɪɨɦɚɝɧɿɬɢ 
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ȼɟɪɯɧɹ ɨɫɧɨɜɚ 8 ɦɚє ɨɬɜɨɪɢ ɡ ɟɥɟɤɬɪɨɦɚɝɧɿɬɚɦɢ 10. 

ɇɚ ɨɫɧɨɜɧɢɣ ɤɨɠɭɯ 4 ɚɤɫɿɚɥɶɧɨ ɧɚɞɿɬɢɣ, ɡ ɦɨɠɥɢɜɿɫɬɸ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɩɟ-

ɪɟɦɿɳɟɧɧɹ, ɪɭɯɥɢɜɢɣ ɤɨɠɭɯ 5 ɞɟɮɥɟɝɦɚɬɨɪɚ. 

ɇɚ ɜɟɪɯɧɿɣ ɤɪɨɦɰɿ ɪɭɯɨɦɨɝɨ ɤɨɠɭɯɚ 5 ɠɨɪɫɬɤɨ ɡɚɤɪɿɩɥɟɧɿ ɦɟɬɚɥɟɜɿ ɲɬɢɪɿ 

9 ɫɩɿɜɜɿɫɧɨ ɨɬɜɨɪɿɜ ɭ ɜɟɪɯɧɿɣ ɨɫɧɨɜɿ 8. 

ɍ ɛɿɱɧɢɯ ɰɢɥɿɧɞɪɢɱɧɢɯ ɩɨɜɟɪɯɧɹɯ ɫɬɚɰɿɨɧɚɪɧɨɝɨ 4 ɿ ɪɭɯɨɦɨɝɨ ɤɨɠɭɯɚ 5 є 

ɨɬɜɨɪɢ ɞɥɹ ɩɪɨɯɨɞɭ ɩɨɜɿɬɪɹ, ɜɿɞɩɨɜɿɞɧɨ, 7 ɿ 6. ȼɢɫɨɬɚ ɪɭɯɨɦɨɝɨ ɤɨɠɭɯɚ 5 ɿ ɜɢɫɨ-

ɬɚ ɦɟɬɚɥɟɜɢɯ ɲɬɢɪɿɜ 9 ɩɿɞɛɢɪɚєɬɶɫɹ ɬɚɤɢɦ ɱɢɧɨɦ, ɳɨɛ ɡɚɛɟɡɩɟɱɢɬɢ ɫɩɿɜɜɿɫɧɿɫɬɶ 

ɨɬɜɨɪɿɜ ɞɥɹ ɩɪɨɯɨɞɭ ɩɨɜɿɬɪɹ 6 ɿ 7 ɩɪɢ ɜɟɪɯɧɶɨɦɭ ɤɪɚɣɧɶɨɦɭ ɩɨɥɨɠɟɧɧɿ ɪɭɯɨɦɨ-

ɝɨ ɤɨɠɭɯɚ 5 (ɜ ɪɨɛɨɱɨɦɭ ɪɟɠɢɦɿ Ⱥɏɉ) ɿ ɩɨɜɧɟ ʀɯ ɡɚɤɪɢɬɬɹ ɜ ɧɟɪɨɛɨɱɢɣ ɩɟɪɿɨɞ 

Ⱥɏɉ. 

Ɋɨɛɨɬɚ ɟɥɟɦɟɧɬɿɜ ɬɟɩɥɨɿɡɨɥɹɰɿɣɧɨɝɨ ɤɨɠɭɯɚ ɞɟɮɥɟɝɦɚɬɨɪɚ ɡɞɿɣɫɧɸєɬɶɫɹ 

ɧɚɫɬɭɩɧɢɦ ɱɢɧɨɦ. ȼ ɪɨɛɨɱɢɣ ɩɟɪɿɨɞ Ⱥɏɉ ɧɚ ɟɥɟɤɬɪɨɦɚɝɧɿɬɢ 10 ɩɨɞɚєɬɶɫɹ ɟɥɟɤ-

ɬɪɢɱɧɚ ɧɚɩɪɭɝɚ ɿ ɜɨɧɢ ɜɬɹɝɭɸɬɶ ɜ ɨɬɜɨɪɢ ɨɫɧɨɜɢ 8 ɦɟɬɚɥɟɜɿ ɲɬɢɪɿ 9, ɳɨ ɠɨɪɫɬ-

ɤɨ ɡɚɤɪɿɩɥɟɧɿ ɧɚ ɜɟɪɯɧɿɣ ɤɪɨɦɰɿ ɪɭɯɨɦɨɝɨ ɤɨɠɭɯɚ 5. 

Ɋɭɯɨɦɢɣ ɤɨɠɭɯ 5 ɮɿɤɫɭєɬɶɫɹ ɜ ɤɪɚɣɧɶɨɦɭ ɜɟɪɯɧɶɨɦɭ ɩɨɥɨɠɟɧɧɿ. Ɉɬɜɨɪɢ 6 

ɿ 7 ɫɬɚɸɬɶ ɫɩɿɜɜɿɫɧɨ (ɪɢɫ. 4.4. ɚ) ɿ ɡɚɛɟɡɩɟɱɭɸɬɶ ɞɨɫɬɭɩ ɩɨɜɿɬɪɹ ɞɨ ɬɟɩɥɨɪɨɡɫɿɸ-

ɸɱɢɯ ɩɨɜɟɪɯɨɧɶ ɩɿɞɣɨɦɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ. 

ɍ ɧɟɪɨɛɨɱɢɣ ɩɟɪɿɨɞ ɩɨɞɚɱɚ ɟɥɟɤɬɪɢɱɧɨʀ ɧɚɩɪɭɝɢ ɧɚ ɟɥɟɤɬɪɨɦɚɝɧɿɬɢ 10 

ɩɪɢɩɢɧɹєɬɶɫɹ ɿ ɪɭɯɥɢɜɢɣ ɤɨɠɭɯ 5, ɡɚ ɪɚɯɭɧɨɤ ɫɜɨєʀ ɜɚɝɢ, ɫɩɭɫɤɚєɬɶɫɹ ɧɚ ɧɢɠɧɸ 

ɨɫɧɨɜɭ 3 (ɪɢɫ. 4.4 ɛ). 

ɋɩɿɜɜɿɫɧɿɫɬɶ ɩɪɢ ɰɶɨɦɭ ɜɬɪɚɱɚєɬɶɫɹ. ɉɨɞɚɱɚ ɩɨɜɿɬɪɹ ɞɨ ɫɬɿɧɨɤ ɞɟɮɥɟɝɦɚ-

ɬɨɪɚ ɛɥɨɤɭєɬɶɫɹ. ɍ ɬɚɤɨɦɭ ɩɨɥɨɠɟɧɧɿ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɦɚɤɫɢɦɚɥɶɧɨ ɦɨɠɥɢɜɢɣ 

ɬɟɪɦɿɱɧɢɣ ɨɩɿɪ ɩɪɨɰɟɫɭ ɬɟɩɥɨɨɛɦɿɧɭ ɫɬɿɧɨɤ ɞɟɮɥɟɝɦɚɬɨɪɚ ɿ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲ-

ɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. 

ɉɪɢ ɜɤɥɸɱɟɧɧɿ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɝɟɧɟɪɚɬɨɪ-ɬɟɪɦɨɫɢɮɨɧ, ɩɨɞɚ-

єɬɶɫɹ ɿ ɟɥɟɤɬɪɢɱɧɚ ɧɚɩɪɭɝɚ ɧɚ ɟɥɟɤɬɪɨɦɚɝɧɿɬɢ 10. ȼɨɧɢ ɜɬɹɝɭɸɬɶ ɜ ɨɬɜɨɪɢ ɜɟɪɯ-

ɧɶɨʀ ɨɫɧɨɜɢ 8 ɦɟɬɚɥɟɜɿ ɲɬɢɪɿ 9 ɪɭɯɨɦɨɝɨ ɤɨɠɭɯɚ 5 ɿ ɰɢɤɥ ɪɨɛɨɬɢ ɩɨɜɬɨɪɸєɬɶɫɹ. 
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Ɍɚɤɢɦ ɱɢɧɨɦ ɩɪɨɩɨɧɨɜɚɧɚ ɤɨɧɫɬɪɭɤɰɿɹ ɞɨɡɜɨɥɢɬɶ ɦɚɤɫɢɦɚɥɶɧɨ ɡɛɟɪɟɝɬɢ 

ɜɧɭɬɪɿɲɧɸ ɟɧɟɪɝɿɸ ɦɚɬɟɪɿɚɥɭ ɫɬɿɧɨɤ ɞɟɮɥɟɝɦɚɬɨɪɚ ɿ ɡɦɟɧɲɢɬɢ ɜɢɬɪɚɬɢ ɬɟɩɥɨ-

ɜɨʀ ɟɧɟɪɝɿʀ ɩɿɞ ɱɚɫ ɩɭɫɤɨɜɨɝɨ ɩɟɪɿɨɞɭ Ⱥɏɉ. 
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ȼɂɋɇɈȼɄɂ 
 

ɍ ɞɢɫɟɪɬɚɰɿɣɧɿɣ ɪɨɛɨɬɿ ɛɭɥɢ ɪɨɡɪɨɛɥɟɧɿ, ɬɟɨɪɟɬɢɱɧɨ ɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ 

ɨɛґɪɭɧɬɨɜɚɧɿ ɫɩɨɫɨɛɢ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɪɟɠɢɦɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɝɟɧɟɪɚɬɨɪɿɜ Ⱥɏɉ, ɜ 

ɱɚɫɬɢɧɿ ɩɿɞɜɢɳɟɧɧɹ ʀɯ ɟɧɟɪɝɟɬɢɱɧɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɢ ɪɨɛɨɬɿ ɜ ɲɢɪɨɤɨɦɭ ɞɿɚɩɚ-

ɡɨɧɿ ɬɟɦɩɟɪɚɬɭɪ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. 

ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɰɶɨɝɨ ɛɭɥɢ ɜɢɪɿɲɟɧɿ ɩɨɫɬɚɜɥɟɧɿ ɡɚɜɞɚɧɧɹ ɿ ɨɬɪɢɦɚɧɿ ɧɚɫɬɭ-

ɩɧɿ ɪɟɡɭɥɶɬɚɬɢ. 

1. ȼɢɤɨɧɚɧɨ ɥɿɬɟɪɚɬɭɪɧɨ-ɩɚɬɟɧɬɧɢɣ ɚɧɚɥɿɡ ɫɭɱɚɫɧɨɝɨ ɫɬɚɧɭ ɪɨɡɪɨɛɨɤ ɿ ɞɨ-

ɫɥɿɞɠɟɧɶ ɝɟɧɟɪɚɬɨɪɧɢɯ ɜɭɡɥɿɜ Ⱥɏɉ ɿ ɜɢɡɧɚɱɟɧɿ ɧɚɣɛɿɥɶɲ ɩɟɪɫɩɟɤɬɢɜɧɿ ɧɚɩɪɹɦ-

ɤɢ ɞɨɫɥɿɞɠɟɧɶ ɡ ɟɧɟɪɝɨɡɛɟɪɟɠɟɧɧɹ: 

ɚ) ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɦɨɞɟɥɶɧɢɯ ɭɹɜɥɟɧɶ ɩɪɨ ɪɟɚɥɶɧɿ ɩɪɨɰɟɫɢ ɬɟɩɥɨɦɚɫɨɨɛ-

ɦɿɧɭ ɜ ɞɟɮɥɟɝɦɚɬɨɪɿ ȺɏȺ; 

ɛ) ɪɨɡɪɨɛɤɚ ɫɩɨɫɨɛɿɜ ɟɮɟɤɬɢɜɧɨɝɨ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɩɚɪɢ ɚɦɿɚɤɭ ɱɟɪɟɡ ɞɟ-

ɮɥɟɝɦɚɬɨɪ ɩɪɢ ɪɨɛɨɬɿ ɜ ɲɢɪɨɤɨɦɭ ɞɿɚɩɚɡɨɧɿ ɬɟɦɩɟɪɚɬɭɪ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ 

ɫɟɪɟɞɨɜɢɳɚ. 

2. Ɋɨɡɪɨɛɥɟɧɨ ɦɚɬɟɦɚɬɢɱɧɭ ɦɨɞɟɥɶ ɩɪɨɰɟɫɿɜ ɬɟɩɥɨɦɚɫɨɨɛɦɿɧɭ ɩɿɞɣɨɦɧɨʀ 

ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ ɞɥɹ ɫɬɚɰɿɨɧɚɪɧɢɯ ɿ ɩɟɪɟɯɿɞɧɢɯ ɩɪɨɰɟɫɿɜ, ɳɨ ɜɪɚɯɨ-

ɜɭє ɨɫɨɛɥɢɜɨɫɬɿ ɬɟɩɥɨɨɛɦɿɧɭ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ɡ ɩɨɜɿɬɪɹɦ ɧɚɜɤɨɥɢɲɧɶɨɝɨ 

ɫɟɪɟɞɨɜɢɳɚ ɜ ɲɢɪɨɤɨɦɭ ɞɿɚɩɚɡɨɧɿ ɬɟɦɩɟɪɚɬɭɪ (ɜɿɞ 10 °ɋ ɞɨ 32 °ɋ) ɿ ɧɚɹɜɧɿɫɬɶ 

ɩɪɨɰɟɫɭ ɞɢɮɭɡɿʀ ɩɪɢ ɤɨɧɞɟɧɫɚɰɿʀ ɜɨɞɹɧɨʀ ɩɚɪɢ ɡ ɩɚɪɨɜɨʀ ȼȺɋ. 

Ɇɨɞɟɥɸɜɚɧɧɹ ɬɟɩɥɨɜɢɯ ɪɟɠɢɦɿɜ ɞɟɮɥɟɝɦɚɬɨɪɚ ɩɪɨɜɟɞɟɧɨ ɹɤ ɞɥɹ ɜɿɞɤɪɢ-

ɬɨʀ ɩɨɜɟɪɯɧɿ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ, ɬɚɤ ɿ ɞɥɹ ɡɚɤɪɢɬɨʀ ɬɟɩɥɨɜɨɸ ɿɡɨɥɹɰɿєɸ («ɚɞɿɚ-

ɛɚɬɧɟ» ɧɚɛɥɢɠɟɧɧɹ). 

Ȼɭɥɚ ɜɿɞɡɧɚɱɟɧɚ ɡɧɚɱɧɚ ɪɨɡɪɚɯɭɧɤɨɜɚ ɪɿɡɧɢɰɹ ɬɟɦɩɟɪɚɬɭɪ (ɜɿɞ 10 ɞɨ 36 °ɋ) 

ɦɿɠ ɩɨɬɨɤɨɦ ȼȺɋ ɿ ɫɬɿɧɤɨɸ ɞɟɮɥɟɝɦɚɬɨɪɚ ɜ ɭɫɿɯ ɪɟɠɢɦɚɯ ɟɤɫɩɥɭɚɬɚɰɿʀ. ɐɟɣ ɪɟ-

ɡɭɥɶɬɚɬ ɨɬɪɢɦɚɧɨ ɜɩɟɪɲɟ ɿ ɣɨɝɨ ɫɥɿɞ ɜɪɚɯɨɜɭɜɚɬɢ ɩɪɢ ɪɟɝɭɥɸɜɚɧɧɿ ɬɟɩɥɨɜɨɝɨ 

ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɟɧɟɪɚɬɨɪɿ-ɬɟɪɦɨɫɢɮɨɧɿ ɩɨ ɬɟɦɩɟɪɚɬɭɪɿ ɜ ɯɚɪɚɤɬɟɪɧɿɣ ɬɨɱɰɿ ɞɟ-

ɮɥɟɝɦɚɬɨɪɚ. 

Ɋɨɡɪɚɯɭɧɤɢ ɬɚɤɨɠ ɩɨɤɚɡɚɥɢ, ɳɨ ɞɥɹ ɡɧɢɠɟɧɧɹ ɜɬɪɚɬ ɩɪɢ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɿ 

ɩɚɪɢ ɚɦɿɚɤɭ ɜ ɤɨɧɞɟɧɫɚɬɨɪ, ɬɟɩɥɨɜɚ ɿɡɨɥɹɰɿɹ ɧɚ ɩɿɞɣɨɦɧɿɣ ɞɿɥɹɧɰɿ ɞɟɮɥɟɝɦɚɬɨɪɚ 
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ɞɨɰɿɥɶɧɚ ɬɿɥɶɤɢ ɩɪɢ ɧɢɡɶɤɿɣ ɬɟɦɩɟɪɚɬɭɪɿ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ 

(10...17 °ɋ) ɜ ɞɿɚɩɚɡɨɧɿ ɬɟɩɥɨɜɢɯ ɧɚɜɚɧɬɚɠɟɧɶ ɝɟɧɟɪɚɬɨɪɚ-ɬɟɪɦɨɫɢɮɨɧɚ 70...150 

ȼɬ. 

3. Ɂ ɭɪɚɯɭɜɚɧɧɹɦ ɪɹɞɭ ɩɪɢɩɭɳɟɧɶ, ɜɩɟɪɲɟ, ɛɭɥɚ ɫɮɨɪɦɭɥɶɨɜɚɧɚ ɤɪɚɣɨɜɚ 

ɡɚɞɚɱɚ ɞɥɹ ɩɪɨɰɟɫɭ ɬɟɩɥɨɨɛɦɿɧɭ ɜ ɡɨɧɿ ɩɿɞɜɟɞɟɧɧɹ ɬɟɩɥɚ ɞɨ ɝɟɧɟɪɚɬɨɪɚ-

ɬɟɪɦɨɫɢɮɨɧɚ, ɳɨ ɞɨɡɜɨɥɹє ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ ɩɪɨ ɧɚɹɜɧɿɫɬɶ ɟɧɟɪɝɨɳɚɞɧɨɝɨ ɪɟ-

ɠɢɦɭ ɤɢɩɿɧɧɹ ȼȺɊ. 

4. ȼɢɤɨɧɚɧɨ ɤɨɦɩɥɟɤɫ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ Ⱥɏɉ ɬɢɩɭ «Ʉɢʀɜ-

410» Ⱥɒ-160 ɜɿɬɱɢɡɧɹɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɜ ɞɿɚɩɚɡɨɧɿ ɪɟɠɢɦɧɢɯ ɩɚɪɚɦɟɬɪɿɜ: 

ɚ) ɬɟɩɥɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɝɟɧɟɪɚɬɨɪɚ-ɬɟɪɦɨɫɢɮɨɧɚ 60...150 ȼɬ; 

ɛ) ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ 8...35 °ɋ. 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɟɞɟɧɿ ɞɥɹ ɭɦɨɜ, ɳɨ ɦɨɞɟɥɸɸɬɶ ɪɿɡɧɿ ɭɦɨɜɢ ɬɟɩɥɨɨɛɦɿɧɭ 

ɡ ɧɚɜɤɨɥɢɲɧɿɦ ɫɟɪɟɞɨɜɢɳɟɦ ɩɿɞɣɨɦɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ ȺɏȺ: «ɚɞɿɚɛɚɬ-

ɧɢɣ» ɪɟɠɢɦ; ɲɬɚɬɧɢɣ ɪɟɠɢɦ (ɛɟɡ ɬɟɩɥɨɜɨʀ ɿɡɨɥɹɰɿʀ); ɩɪɨɦɿɠɧɢɣ – ɡ ɦɿɧɿɦɚɥɶ-

ɧɨɸ ɬɟɩɥɨɜɨɸ ɿɡɨɥɹɰɿєɸ. 

5. ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɤɚɡɚɥɢ ɩɪɢєɦɧɭ, ɞɥɹ ɿɧɠɟɧɟɪɧɨɝɨ 

ɩɪɨɟɤɬɭɜɚɧɧɹ, ɡɛɿɠɧɿɫɬɶ ɪɟɡɭɥɶɬɚɬɿɜ ɦɨɞɟɥɸɜɚɧɧɹ ɿ ɪɟɚɥɶɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɧɚ 

ɩɪɢɤɥɚɞɿ ɬɟɦɩɟɪɚɬɭɪɧɢɯ ɩɨɥɿɜ ɫɬɿɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ. Ɍɚɤɚ ɡɛɿɠɧɿɫɬɶ ɞɨɡɜɨɥɹє 

ɩɪɢɩɭɫɬɢɬɢ ɩɪɨ ɞɨɫɬɨɜɿɪɧɿɫɬɶ ɪɟɡɭɥɶɬɚɬɿɜ ɦɨɞɟɥɸɜɚɧɧɹ ɜ ɱɚɫɬɢɧɿ ɜɢɡɧɚɱɟɧɧɹ 

ɪɟɚɥɶɧɨʀ ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɬɨɤɭ ɩɨ ɬɟɦɩɟɪɚɬɭɪɿ ɫɬɿɧɤɢ, ɹɤɚ ɦɨɠɟ ɞɨɫɹɝɚɬɢ 36 °ɋ. 

6. ɇɚ ɨɫɧɨɜɿ ɚɧɚɥɿɡɭ ɪɟɡɭɥɶɬɚɬɿɜ ɦɨɞɟɥɸɜɚɧɧɹ ɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿ-

ɞɠɟɧɶ ɩɨɤɚɡɚɧɨ, ɳɨ ɧɟɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɜɨɞɢ, ɞɨ 4 %, ɧɟ ɪɨɛɢɬɶ ɩɨɦɿɬɧɨɝɨ ɜɩɥɢ-

ɜɭ ɧɚ ɪɿɜɟɧɶ ɬɟɦɩɟɪɚɬɭɪ ɨɯɨɥɨɞɠɟɧɧɹ ɜ ɏɄ ɩɨɛɭɬɨɜɨɝɨ Ⱥɏɉ ɬɢɩɭ «Ʉɢʀɜ-410» 

Ⱥɒ-160. 

7. ȼɫɬɚɧɨɜɥɟɧɧɹ ɬɟɩɥɨɜɨʀ ɿɡɨɥɹɰɿʀ ɩɨ ɜɫɿɣ ɩɿɞɣɨɦɧɿɣ ɞɿɥɹɧɰɿ ɞɟɮɥɟɝɦɚɬɨɪɚ 

ȺɏȺ ɫɩɪɢɹє ɧɟ ɬɿɥɶɤɢ ɫɤɨɪɨɱɟɧɧɸ ɜɬɪɚɬ ɩɪɢ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɿ ɚɦɿɚɤɭ ɜ ɤɨɧɞɟɧ-

ɫɚɬɨɪ, ɚɥɟ ɣ ɡɦɟɧɲɟɧɧɸ ɱɚɫɭ ɡɚɩɭɫɤɭ ɡ ɧɟɪɨɛɨɱɨɝɨ ɩɟɪɿɨɞɭ. 

8. Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɟɧɟɪɝɨɨɳɚɞɧɢɣ ɫɩɨɫɿɛ ɤɟɪɭɜɚɧɧɹ ɩɨɛɭɬɨɜɢɦ Ⱥɏɉ ɨɞ-

ɧɨɤɚɦɟɪɧɨɝɨ ɬɢɩɭ ɡ ɇɌɈ ɧɚ ɩɪɢɤɥɚɞɿ ɦɨɞɟɥɿ ɜɿɬɱɢɡɧɹɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ «Ʉɢʀɜ-

410» Ⱥɒ-160 ɜ ɲɢɪɨɤɨɦɭ ɞɿɚɩɚɡɨɧɿ ɬɟɦɩɟɪɚɬɭɪ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨ-
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ɜɢɳɚ – ɜɿɞ 8 ɞɨ 35 °ɋ. ɋɩɨɫɿɛ ɩɟɪɟɞɛɚɱɚє ɜɚɪɿɸɜɚɧɧɹ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ 

ɝɟɧɟɪɚɬɨɪɿ-ɬɟɪɦɨɫɢɮɨɧɿ ɜ ɬɪɶɨɯ ɭɦɨɜɧɢɯ ɞɿɚɩɚɡɨɧɚɯ ɬɟɦɩɟɪɚɬɭɪ ɡɨɜɧɿɲɧɶɨɝɨ 

ɩɨɜɿɬɪɹ: 8...15 °ɋ; 16...27 °ɋ; 28...35 °ɋ. 

ɉɪɢ ɡɧɢɠɟɧɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɩɨɡɢɰɿɣɧɟ ɪɟɝɭɥɸɜɚɧɧɹ ɡ ɮɨ-

ɪɫɚɠɧɢɦ ɡɚɩɭɫɤɨɦ ɭ 150 ȼɬ ɿ ɩɨɞɚɥɶɲɢɦ ɩɟɪɟɯɨɞɨɦ ɧɚ 70 ȼɬ (ɟɤɨɧɨɦɿɸ ɬɟɩɥɨ-

ɜɨʀ ɟɧɟɪɝɿʀ ɞɨ 36 %). 

ȼ ɫɟɪɟɞɧɶɨɦɭ ɞɿɚɩɚɡɨɧɿ ɩɨɦɿɪɧɢɯ ɬɟɦɩɟɪɚɬɭɪ ɡɨɜɧɿɲɧɶɨɝɨ ɩɨɜɿɬɪɹ ɩɪɨɩɨ-

ɧɭєɬɶɫɹ ɩɪɚɰɸɜɚɬɢ ɡ ɩɨɫɬɿɣɧɨ-ɡɦɿɧɧɢɦ ɬɟɩɥɨɜɢɦ ɧɚɜɚɧɬɚɠɟɧɧɹɦ: ɪɟɠɢɦ «ɨɱɿ-

ɤɭɜɚɧɧɹ» – 40 ȼɬ; «ɪɨɛɨɱɢɣ» – 70 ȼɬ (ɟɤɨɧɨɦɿɹ ɬɟɩɥɨɜɨʀ ɟɧɟɪɝɿʀ ɞɨ 18 %). 

ɍ ɡɨɧɿ ɩɿɞɜɢɳɟɧɢɯ ɬɟɦɩɟɪɚɬɭɪ ɡɨɜɧɿɲɧɶɨɝɨ ɩɨɜɿɬɪɹ ɪɟɤɨɦɟɧɞɭєɬɶɫɹ ɡɚ-

ɫɬɨɫɨɜɭɜɚɬɢ ɩɨɡɢɰɿɣɧɢɣ ɪɟɠɢɦ ɡ ɛɚɡɨɜɢɦ ɬɟɩɥɨɜɢɦ ɧɚɜɚɧɬɚɠɟɧɧɹɦ 150 ȼɬ 

(ɟɤɨɧɨɦɿɹ ɬɟɩɥɨɜɨʀ ɟɧɟɪɝɿʀ ɞɨ 4 %). 

ɍ ɩɟɪɲɢɯ ɞɜɨɯ ɞɿɚɩɚɡɨɧɚɯ ɪɟɤɨɦɟɧɞɭєɬɶɫɹ ɡɚɫɬɨɫɨɜɭɜɚɬɢ «ɚɞɿɚɛɚɬɧɭ» ɬɟ-

ɩɥɨɜɭ ɿɡɨɥɹɰɿɸ. ɍ ɡɨɧɿ ɩɿɞɜɢɳɟɧɢɯ ɬɟɦɩɟɪɚɬɭɪ – ɬɟɩɥɨɜɭ ɿɡɨɥɹɰɿɸ ɡ ɦɿɧɿɦɚɥɶ-

ɧɢɦ ɬɟɪɦɿɱɧɢɦ ɨɩɨɪɨɦ, ɜ ɧɚɲɨɦɭ ɜɢɩɚɞɤɭ – ɫɤɥɨɜɨɥɨɤɧɨ, ɬɨɜɳɢɧɨɸ 4 ɦɦ. 

ɉɨɞɚɱɚ-ɜɿɞɤɥɸɱɟɧɧɹ ɬɟɩɥɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɝɟɧɟɪɚɬɨɪɿ-ɬɟɪɦɨɫɢɮɨɧɿ 

ɩɪɨɜɨɞɢɬɶɫɹ ɩɨ ɡɚɞɚɧɨɦɭ ɡɧɚɱɟɧɧɸ ɬɟɦɩɟɪɚɬɭɪɢ ɜ ɯɚɪɚɤɬɟɪɧɿɣ ɬɨɱɰɿ ɏɄ, ɚ ɩɟ-

ɪɟɯɿɞ ɡ ɛɿɥɶɲɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɦɟɧɲɟ – ɡɚ ɡɧɚɱɟɧɧɹɦ ɬɟɦɩɟɪɚɬɭɪɢ ɧɚ ɜɢɯɨɞɿ 

ɩɿɞɣɨɦɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ – 60...65 °ɋ. 

9. Ɂ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɪɟɡɭɥɶɬɚɬɿɜ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɩɪɨɜɟɞɟɧɚ 

ɿɞɟɧɬɢɮɿɤɚɰɿɹ Ⱥɏɉ ɹɤ ɨɛ'єɤɬɚ ɤɟɪɭɜɚɧɧɹ ɜ ɡɨɧɿ ɡɧɢɠɟɧɢɯ ɬɟɦɩɟɪɚɬɭɪ ɟɤɫɩɥɭɚ-

ɬɚɰɿʀ ɬɚ ɞɿɚɩɚɡɨɧɚɯ ɬɟɩɥɨɜɢɯ ɧɚɜɚɧɬɚɠɟɧɶ 0...70 ȼɬ ɿ 0 ... 150 ȼɬ, ɹɤɚ ɞɨɡɜɨɥɢɬɶ 

ɫɬɜɨɪɢɬɢ ɚɜɬɨɦɚɬɢɡɨɜɚɧɿ ɟɧɟɪɝɨɨɳɚɞɧɿ ɫɩɨɫɨɛɢ ɤɟɪɭɜɚɧɧɹ ɪɟɚɥɶɧɢɦɢ Ⱥɏɉ ɞɚ-

ɧɨɝɨ ɤɥɚɫɭ. 

10. Ɂɚɩɪɨɩɨɧɨɜɚɧɿ ɨɪɢɝɿɧɚɥɶɧɿ ɤɨɧɫɬɪɭɤɰɿʀ ɩɿɞɣɨɦɧɨʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚ-

ɬɨɪɚ ȺɏȺ, ɳɨ ɡɞɚɬɧɿ ɡɦɿɧɸɜɚɬɢ ɭɦɨɜɢ ɬɟɩɥɨɨɛɦɿɧɭ ɧɚ ɡɨɜɧɿɲɧɿɣ ɩɨɜɟɪɯɧɿ ɩɪɢ 

ɡɦɿɧɿ ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɜɿɬɪɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɜ ɚɜɬɨɦɚɬɢɱɧɨɦɭ ɪɟɠɢɦɿ 

ɛɟɡ ɭɱɚɫɬɿ ɤɨɪɢɫɬɭɜɚɱɚ. 

 

 



154 
 

ɋɉɂɋɈɄ ȼɂɄɈɊɂɋɌȺɇɂɏ ȾɀȿɊȿɅ  
 

1. Ⱥɛɫɨɪɛɰɢɨɧɧɵɣ ɯɨɥɨɞɢɥɶɧɢɤ: ɩɚɬ. 19328 ɍɤɪɚʀɧɚ: ɆɉɄ5 F25B15/10. № 

95321331; ɡɚɹɜɥ. 03.04.91; ɨɩɭɛɥ. 25.12.97, Ȼɸɥ. №6. 

2. Ⱥɛɫɨɪɛɰɢɨɧɧɨ-ɞɢɮɮɭɡɢɨɧɧɵɣ ɯɨɥɨɞɢɥɶɧɵɣ ɚɝɪɟɝɚɬ ɢ ɫɩɨɫɨɛ ɟɝɨ ɪɚɛɨɬɵ: 

ɩɚɬ. №2053462 Ɋɨɫɫɢɣɫɤɚɹ Ɏɟɞɟɪɚɰɢɹ: ɆɉɄ6 F25B15/10. № 92007697/06; ɡɚɹ-

ɜɥ. 07.12.92; ɨɩɭɛɥ. 27.01.96, Ȼɸɥ. № 3.  

3. Ⱥɥɶ ɇɚɛɭɥɫɢ Ȼɚɲɚɪ ɋɚɦɢɪ. Ɇɟɬɨɞɵ ɢ ɦɨɞɟɥɢ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɤɨɧɫɬɪɭɢɪɨ-

ɜɚɧɢɹ ɛɵɬɨɜɵɯ ɯɨɥɨɞɢɥɶɧɢɤɨɜ ɫ ɚɛɫɨɪɛɰɢɨɧɧɨ-ɞɢɮɮɭɡɢɨɧɧɵɦɢ ɯɨɥɨɞɢɥɶɧɵɦɢ 

ɚɝɪɟɝɚɬɚɦɢ (ȺȾɏȺ) ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɟɩɥɨɩɟɪɟɞɚɸɳɢɯ ɩɚɧɟɥɟɣ: ɞɢɫ... ɤɚɧɞ. 

ɬɟɯɧ. ɧɚɭɤ: 05.04.03 / Ɉɞɟɫɶɤɚ ɞɟɪɠ. ɚɤɚɞ. ɯɨɥɨɞɭ, Ɉɞɟɫɚ, 1995. 129 ɫ. 

4. Ⱥ.ɫ. 613170 ɋɋɋɊ Ƚɟɧɟɪɚɬɨɪ ȺȾɏȺ. ɆɄɂ2 F25B15/10. Ƚɟɧɟɪɚɬɨɪ ȺȾɏȺ 

/ ȼ. Ɇ. əɧɱɟɧɤɨ, ɗ. Ⱥ. Ʉɚɡɚɤɨɜ, ȼ. Ⱥ. Ȼɨɝɨɦɨɥɨɜ, Ɇ. ɂ. ɉɪɨɯɨɪɨɜ. – № 

2420990/23–06 ; ɡɚɹɜɥ. 17.11.76 ; ɨɩɭɛɥ. 30.06.78, Ȼɸɥ. № 24. 

5. Ⱥ.ɫ. 1002759 ɋɋɋɊ, ɆɄɂ3 F25B 33/00, F25B15/10. Ƚɟɧɟɪɚɬɨɪ ȺȾɏȺ / Ʌ. 

ɂ. Ɇɨɪɨɡɸɤ, ɇ. Ɏ. ɏɨɦɟɧɤɨ, ȼ. Ʉ. ɒɩɢɥɟɜɨɣ, Ƚ. Ɇ. Ɉɥɢɮɟɪ. – № 3361701/23–

06 ; ɡɚɹɜɥ 07.12.79 ; ɨɩɭɛɥ. 03.12.81, Ȼɸɥ. № 13. 

6. Ⱥ.ɫ. 1615493 ɋɋɋɊ, ɆɉɄ5 F25B15/10. Ⱥɛɫɨɪɛɰɢɨɧɧɵɣ ɞɢɮɮɭɡɢɨɧɧɵɣ ɯɨ-

ɥɨɞɢɥɶɧɵɣ ɚɝɪɟɝɚɬ / ɋ. ȼ. əɪɨɜɨɣ, Ⱥ. Ɇ. ɉɢɥɢɩɟɧɤɨ, Ʌ. ɂ. Ɇɨɪɨɡɸɤ. – № 

4632877/23–06; ɡɚɹɜɥɟɧɨ 06.01.89; ɨɩɭɛɥ. 21.12.90, Ȼɸɥ. №47. 

7. Ȼɚɛɚɤɢɧ Ȼ.ɋ., ȼɵɝɨɞɢɧ ȼ.Ⱥ. Ȼɵɬɨɜɵɟ ɯɨɥɨɞɢɥɶɧɢɤɢ ɢ ɦɨɪɨɡɢɥɶɧɢɤɢ. Ɋɹ-

ɡɚɧɶ: ɍɡɨɪɟɱɶɟ, 2005.  860 ɫ. 

8. Ȼɚɞɵɥɶɤɟɫ ɂ. ɋ., Ⱦɚɧɢɥɨɜ Ɋ.Ʌ.  Ⱥɛɫɨɪɛɰɢɨɧɧɵɟ ɯɨɥɨɞɢɥɶɧɵɟ ɦɚɲɢɧɵ. Ɇ.: 

ɉɢɳɟɜɚɹ ɩɪɨɦ-ɫɬɶ, 1966. 356 ɫ. 

9. ȼɚɝɢɧ Ⱥ. ȼ., Ɋɭɫɫɨ ȼ. ȿ., ɒɚɬɪɨɜ ɘ. Ɇ.  ɏɈɅɌ – ɧɨɜɵɣ ɤɥɚɫɫ ɯɨɥɨɞɢɥɶɧɨɣ 

ɬɟɯɧɢɤɢ. ɏɨɥɨɞɢɥɶɧɚɹ ɬɟɯɧɢɤɚ. 1999. № 1. ɋ. 9—11. 

10. ȼɚɝɢɧ Ⱥ. ȼ., Ɂɜɟɪɶɤɨɜ ȼ. ɉ., Ɋɭɫɫɨ ȼ. ȿ. ɇɨɜɚɹ ɫɢɫɬɟɦɚ ɬɟɪɦɨɪɟɝɭɥɢɪɨɜɚ-

ɧɢɹ ɛɵɬɨɜɨɣ ɯɨɥɨɞɢɥɶɧɨɣ ɬɟɯɧɢɤɢ ɤɥɚɫɫɚ ɏɈɅɌ. ɏɨɥɨɞɢɥɶɧɚɹ ɬɟɯɧɢɤɚ. 1999. 

№ 9. ɋ. 28—30. 



155 
 

11. ȼɚɫɵɥɢɜ Ɉ. Ȼ. Ɉɩɬɢɦɢɡɚɰɢɹ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɚɩɩɚɪɚɬɨɜ ɪɚɡɥɢɱɧɨɝɨ ɮɭɧɤ-

ɰɢɨɧɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɫ ɚɛɫɨɪɛɰɢɨɧɧɨ-ɞɢɮɮɭɡɢɨɧɧɵɦɢ ɯɨɥɨɞɢɥɶɧɵɦɢ ɦɚ-

ɲɢɧɚɦɢ: ɞɢɫ. …ɤɚɧɞ.  ɬɟɯɧ.  ɧɚɭɤ: 05.04.03 / Ɉɞɟɫɶɤɚ ɞɟɪɠ. ɚɤɚɞ. ɯɚɪɱɨɜɢɯ ɬɟɯ-

ɧɨɥɨɝɿɣ, Ɉɞɟɫɚ, 1998. 228 ɫ. 

12. ȼɚɫɵɥɢɜ Ɉ.Ȼ., Ɍɢɬɥɨɜ Ⱥ.ɋ., ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɵɯ ɪɟ-

ɠɢɦɨɜ ɩɨɞɴɟɦɧɨɝɨ ɭɱɚɫɬɤɚ ɞɟɮɥɟɝɦɚɬɨɪɚ ɛɵɬɨɜɨɝɨ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɯɨɥɨɞɢɥɶ-

ɧɨɝɨ ɚɝɪɟɝɚɬɚ. ɏɨɥɨɞɢɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɬɟɯɧɨɥɨɝɿɹ. 2017. № 54(1). ɋ. 7-18. 

13. Ƚɚɥɢɦɨɜɚ Ʌ. ȼ. Ⱥɛɫɨɪɛɰɢɨɧɧɵɟ ɯɨɥɨɞɢɥɶɧɵɟ ɦɚɲɢɧɵ ɢ ɬɟɩɥɨɜɵɟ ɧɚɫɨɫɵ. 

Ⱥɫɬɪɚɯɚɧɶ: ɂɡɞ-ɜɨ ȺȽɌɍ, 1997. 226 ɫ. 

14. Ƚɟɧɟɪɚɬɨɪ ɚɛɫɨɪɛɰɢɨɧɧɨ-ɞɢɮɮɭɡɢɨɧɧɨɝɨ ɯɨɥɨɞɢɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ: ɩɚɬ. 

2055279 Ɋɨɫɫɢɣɫɤɚɹ Ɏɟɞɟɪɚɰɢɹ: ɆɉɄ6 F25B33/00. № 4875053/06; ɡɚɹɜɥ. 

17.10.90; ɨɩɭɛɥ. 27.02.96, Ȼɸɥ. № 6. 

15. Ƚɟɧɟɪɚɬɨɪɧɵɟ ɦɨɞɭɥɢ URL: СЭЭЩ:// www.kryotherm.ru/ru/ 

index.phtml?tid=47. (ɞɚɬɚ ɡɜɟɪɧɟɧɧɹ: 28.05.2017). 

16. Ƚɭɥɶɬɹɟɜ, Ⱥ.Ʉ. MКЭХКЛ 5.2. ɢɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɜ ɫɪɟɞɟ АТЧНШаЬ. 

ɋɉɛ.: ɄɈɊɈɇȺ ɉɪɢɧɬ, 1999. 288 ɫ. 

17. Ⱦɚɧɢɥɨɜ Ɋ. Ʌ., Ɍɭɪɟɰɤɢɣ ȼ.Ɇ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɨɬɞɚɱɢ 

ɩɪɢ ɞɟɮɥɟɝɦɚɰɢɢ ɜɨɞɨɚɦɦɢɚɱɧɵɯ ɩɚɪɨɜ. ɏɨɥɨɞɢɥɶɧɚɹ ɬɟɯɧɢɤɚ. 1974. № 11. ɋ. 

36—39. 

18. Ⱦɟɥɢɝɨɡ Ⱦ. Ƚ., ɋɦɢɪɧɨɜ Ƚ.Ɏ., Ʉɨɛɚ Ⱥ.Ʌ. Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɬɟɦɩɟɪɚ-

ɬɭɪɧɵɯ ɪɟɠɢɦɨɜ ɛɵɬɨɜɵɯ ɯɨɥɨɞɢɥɶɧɢɤɨɜ ɢ ɬɟɪɦɨɤɚɦɟɪ. ɏɨɥɨɞɢɥɶɧɚɹ ɬɟɯɧɢɤɚ 

ɢ ɬɟɯɧɨɥɨɝɢɹ. 1998. № 58. ɋ. 36—39. 

19. Ⱦɟɥɢɝɨɡ Ⱦ. Ƚ., ɋɦɢɪɧɨɜ Ƚ.Ɏ. Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɬɟɩɥɨɜɵɯ ɪɟɠɢɦɨɜ 

ɛɵɬɨɜɵɯ ɯɨɥɨɞɢɥɶɧɢɤɨɜ ɫ ɬɟɩɥɨɩɟɪɟɞɚɸɳɢɦɢ ɩɚɧɟɥɹɦɢ. Ɍɟɩɥɨɜɵɟ ɪɟɠɢɦɵ ɢ 

ɨɯɥɚɠɞɟɧɢɟ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ. 1999. № 1. ɋ. 23—26. 

20. Ⱦɨɪɨɲɟɧɤɨ Ⱥ. ȼ., Ƚɥɚɭɛɟɪɦɚɧ Ɇ. Ⱥ. Ⱥɥɶɬɟɪɧɚɬɢɜɧɚɹ ɷɧɟɪɝɟɬɢɤ. ɋɨɥɧɟɱɧɵɟ 

ɫɢɫɬɟɦɵ ɬɟɩɥɨɯɥɚɞɨɫɧɚɛɠɟɧɢɹ. Ɉɞɟɫɫɚ: Ɉɞɟɫɫɤ. ɧɚɰ. ɭɧ-ɬ ɢɦ. ɂ.ɂ. Ɇɟɱɧɢɤɨɜɚ, 

2012. 447 ɫ. 

21. Ⱦɨɪɨɲɟɧɤɨ Ⱥ.ȼ., Ƚɨɧɱɚɪɟɧɤɨ ȼ.Ⱥ. Ɋɚɡɪɚɛɨɬɤɚ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɫɨɥ-

ɧɟɱɧɵɯ ɫɢɫɬɟɦ ɧɚ ɨɫɧɨɜɟ ɬɟɩɥɨɢɫɩɨɥɶɡɭɸɳɟɝɨ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɰɢɤɥɚ ɢ ɬɟɩɥɨ-

http://www.kryotherm.ru/ru/


156 
 

ɦɚɫɫɨɨɛɦɟɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɫ ɩɨɞɜɢɠɧɨɣ ɧɚɫɚɞɤɨɣ. ɏɨɥɨɞɢɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɬɟɯ-

ɧɨɥɨɝɿɹ. 2015 № 51(1). 35—46.  

22. ȾɋɌɍ 3023-95 (ȽɈɋɌ 30204-95, ISO 5155-83, ISO 7371-85, ISO 8187-91). 

ɉɪɢɥɚɞɢ ɯɨɥɨɞɢɥɶɧɿ ɩɨɛɭɬɨɜɿ. ȿɤɫɩɥɭɚɬɚɰɿɣɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɚ ɦɟɬɨɞɢ ɜɢ-

ɩɪɨɛɭɜɚɧɶ Дɑɢɧɧɢɣ ɜɿɞ 1995-07-20Ж. ȼɢɞ. ɨɮɿɰ. Ʉ.: Ⱦɟɪɠɫɬɚɧɞɚɪɬ ɍɤɪɚʀɧɢ, 1996.  

22 ɫ. 

23. Ⱦɭɥɶɧɟɜ Ƚ. ɇ. Ɍɟɩɥɨ- ɢ ɦɚɫɫɨɨɛɦɟɧ ɜ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɟ. Ɇ.: 

ȼɵɫɲ. ɲɤ., 1984. 247 ɫ. 

24. ȿɦɟɥɶɹɧɨɜ Ɋ. ȼ., Ɍɪɟɬɶɹɤɨɜ ɇ.ɉ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɞɜɢɠɟɧɢɹ ɩɚɪɨɝɚɡɨɜɨɣ 

ɫɦɟɫɢ ɜ ɚɛɫɨɪɛɰɢɨɧɧɨ-ɞɢɮɮɭɡɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɦɚɲɢɧɚɯ. ɏɨɥɨɞɢɥɶɧɚɹ 

ɬɟɯɧɢɤɚ. 1974. № 10. ɋ. 32—35. 

25. Ɂɚɜɟɪɬɚɧɵɣ ȼ. ȼ. Ɋɚɡɪɚɛɨɬɤɚ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɯ ɤɚɦɟɪ ɫ ɚɛɫɨɪɛɰɢɨɧɧɨ-

ɞɢɮɮɭɡɢɨɧɧɵɦɢ ɯɨɥɨɞɢɥɶɧɵɦɢ ɦɚɲɢɧɚɦɢ: ɞɢɫ. … ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ: 05.04.03 / 

Ɉɞɟɫɶɤɚ ɞɟɪɠ. ɚɤɚɞ. ɯɨɥɨɞɭ, Ɉɞɟɫɚ, 1995. 223 ɫ. 

26. Ɂɚɬɨɪɫɤɢɣ Ⱥ. Ⱥ. Ⱥɥɝɨɪɢɬɦ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɭɡɥɨɜɵɯ ɬɨɱɟɤ ɰɢɤɥɨɜ ɚɛ-

ɫɨɪɛɰɢɨɧɧɵɯ ɜɨɞɨɚɦɦɢɚɱɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɦɚɲɢɧ. ɏɢɦɢɱɟɫɤɨɟ ɢ ɧɟɮɬɹɧɨɟ 

ɦɚɲɢɧɨɫɬɪɨɟɧɢɟ. 1978. № 8. ɋ. 18—19. 

27. ɂɜɚɧɨɜ Ɉ. ɉ., Ɇɚɦɱɟɧɤɨ ȼ.Ɉ. ɍɪɚɜɧɟɧɢɟ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɬɟɩɥɨɮɢɡɢɱɟ-

ɫɤɢɯ ɫɜɨɣɫɬɜ ɜɨɞɵ ɢ ɧɟɤɨɬɨɪɵɯ ɯɥɚɞɚɝɟɧɬɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ. 

ɏɨɥɨɞɢɥɶɧɚɹ ɬɟɯɧɢɤɚ. 1977. № 3. C. 32—33. 

28.  ɂɞɟɥɶɱɢɤ ɂ. ȿ. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɹɦ. Ɇ.: 

Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 1975. 360 ɫ. 

29.  ɂɧɬɟɧɫɢɮɢɤɚɰɢɹ ɬɟɩɥɨ-ɢ ɦɚɫɫɨɨɛɦɟɧɚ ɧɚ ɦɚɤɪɨ-, ɦɢɤɪɨ ɢ ɧɚɧɨɦɚɫɲɬɚ-

ɛɚɯ / Ȼ. ȼ. Ⱦɡɸɛɟɧɤɨ ɬɚ ɿɧ.; Ɇ: ɎȽɍɉ "ɐɇɂɂȺɌɈɆɂɇɎɈɊɆ", 2008. 520 ɫ. 

30. ɂɫɚɱɟɧɤɨ ȼ. ɉ., ɋɚɦɚɡɥɨɜɚ Ɏ. Ɇɟɫɬɧɚɹ ɬɟɩɥɨɨɬɞɚɱɚ ɢ ɪɟɠɢɦɵ ɬɟɩɥɨɨɛ-

ɦɟɧɚ ɩɪɢ ɤɨɧɞɟɧɫɚɰɢɢ ɩɚɪɚ ɜ ɬɪɭɛɚɯ. Ɍɪɭɞɵ Ɇɗɂ. 1978. № 364. ɋ. 28—33. 

31. ȱɳɟɧɤɨ ȱ. Ɇ., Ɍɿɬɥɨɜ Ɉ.ɋ. Ɇɨɞɟɥɸɜɚɧɧɹ ɿ ɚɧɚɥɿɡ ɰɢɤɥɿɜ ɚɛɫɨɪɛɰɿɣɧɢɯ ɜɨ-

ɞɨɚɦɿɚɱɧɢɯ ɯɨɥɨɞɢɥɶɧɢɯ ɦɚɲɢɧ. ɇɚɭɤɨɜɿ ɩɪɚɰɿ ɈɇȺɏɌ. 2009. № 36. Ɍ.2. ɋ. 

263—266. 



157 
 

32. ɂɳɟɧɤɨ ɂ. ɇ., Ɍɢɬɥɨɜ Ⱥ.ɋ., Ɉɫɚɞɱɭɤ ȿ.Ⱥ. ɂɧɠɟɧɟɪɧɵɟ ɦɟɬɨɞɵ ɪɚɫɱɟɬɚ 

ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɪɚɛɨɱɟɝɨ ɬɟɥɚ 

ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɯɨɥɨɞɢɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ. ɏɚɪɱɨɜɚ ɧɚɭɤɚ ɿ ɬɟɯɧɨɥɨɝɿɹ. 2010. № 4. 

ɋ. 80—83. 

33.  ɂɳɟɧɤɨ ɂ. ɇ., Ɍɢɬɥɨɜ Ⱥ.ɋ. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ ɬɟɩɥɨ- ɢ ɦɚɫɫɨɨɛ-

ɦɟɧɚ ɜ ɩɪɨɬɢɜɨɬɨɱɧɨɦ ɡɦɟɟɜɢɤɨɜɨɦ ɚɛɫɨɪɛɟɪɟ. ɏɚɪɱɨɜɚ ɧɚɭɤɚ ɿ ɬɟɯɧɨɥɨɝɿɹ. – 

2010. № 3. ɋ. 125—128. 

34. ɂɳɟɧɤɨ ɂ. ɇ., Ɍɢɬɥɨɜ Ⱥ.ɋ., Ɉɥɢɮɟɪ Ƚ.Ɇ. Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ ɚɛɫɨɪɛɰɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɜ 

ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɤɥɚɫɫɚ SN*. ɏɚɪɱɨɜɚ ɧɚɭɤɚ ɿ ɬɟɯɧɨɥɨɝɿɹ. 2010. № 4. ɋ. 

100—103. 

35. ɂɳɟɧɤɨ ɂ. ɇ. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɰɢɤɥɨɜ ɧɚɫɨɫɧɵɯ ɢ ɛɟɡɧɚɫɨɫɧɵɯ ɚɛɫɨɪɛ-

ɰɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ. ɇɚɭɤɨɜɿ ɩɪɚɰɿ ɈɇȺɏɌ. 2010. № 38. Ɍ.2. ɋ. 

393—405. 

36. ɂɳɟɧɤɨ ɂ. ɇ., Ɍɢɬɥɨɜ Ⱥ.ɋ. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɢɫɩɚɪɢɬɟɥɹ 

ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɯɨɥɨɞɢɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ (ȺɏȺ). ɏɚɪɱɨɜɚ ɧɚɭɤɚ ɿ ɬɟɯɧɨɥɨɝɿɹ. 

2011. № 1(14). ɋ. 102—106. 

37. ɂɳɟɧɤɨ ɂ. ɇ., Ɍɢɬɥɨɜ Ⱥ.ɋ. Ⱥɧɚɥɢɡ ɜɥɢɹɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɫɢɫɬɟɦɟ ɧɚ 

ɩɪɨɰɟɫɫɵ ɬɟɩɥɨɦɚɫɫɨɨɛɦɟɧɚ ɜ ɷɥɟɦɟɧɬɚɯ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɯɨɥɨɞɢɥɶɧɨɝɨ 

ɚɝɪɟɝɚɬɚ. ɏɚɪɱɨɜɚ ɧɚɭɤɚ ɿ ɬɟɯɧɨɥɨɝɿɹ. 2012. № 4 (21). ɋ. 108—112. 

38. ȱɳɟɧɤɨ ȱ. Ɇ., Ɍɿɬɥɨɜ Ɉ.ɋ. ɋɭɱɚɫɧɢɣ ɫɬɚɧ ɞɨɫɥɿɞɠɟɧɶ ɬɟɩɥɨ- ɿ ɦɚɫɨɨɛɦɿɧɭ ɜ 

ɞɟɹɤɢɯ ɟɥɟɦɟɧɬɚɯ ɚɛɫɨɪɛɰɿɣɧɢɯ ɯɨɥɨɞɢɥɶɧɢɯ ɚɝɪɟɝɚɬɿɜ. Ɍɟɦɚɬ. ɫɛ. ɧɚɭɤ. ɩɪɚɰɶ 

«Ɉɛɥɚɞɧɚɧɧɹ ɬɚ ɬɟɯɧɨɥɨɝɿʀ ɯɚɪɱɨɜɢɯ ɜɢɪɨɛɧɢɰɬɜ». 2012. ȼɢɩ.29. Ɍ.1. ɋ. 94—

101. 

39. ɂɳɟɧɤɨ ɂ.ɇ. ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 

ɜɨɞɨɚɦɦɢɚɱɧɵɯ ɚɛɫɨɪɛɰɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɜ 

ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ: ɞɢɫ. …ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ: 

05.05.14 / Ɉɞɟɫɶɤɚ ɧɚɰ. ɚɤɚɞ. ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, Ɉɞɟɫɚ, 2013. 178 ɫ.  

40. ȱɳɟɧɤɨ ȱ.Ɇ. Ɋɨɡɪɨɛɤɚ ɧɨɜɢɯ ɟɧɟɪɝɨɡɛɟɪɿɝɚɸɱɢɯ ɫɩɨɫɨɛɿɜ ɭɩɪɚɜɥɿɧɧɹ 

ɯɨɥɨɞɢɥɶɧɢɤɚ ɡ ȼȺɏȺ, ɩɪɚɰɸɸɱɨɝɨ ɜ ɲɢɪɨɤɨɦɭ ɞɿɚɩɚɡɨɧɿ ɬɟɦɩɟɪɚɬɭɪ 



158 
 

ɧɚɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. ɇɚɭɤɨɜɿ ɩɪɚɰɿ ɈɇȺɏɌ. 2014. ȼɢɩ.45. Ɍ.1. ɋ. 56—

61. 

41. Ʉɚɥɢɧɢɧ ɗ. Ʉ., Ⱦɪɟɰɟɪ Ƚ. Ⱥ., əɪɤɨ ɋ. Ⱥ. ɂɧɬɟɧɫɢɮɢɤɚɰɢɹ ɬɟɩɥɨɨɛɦɟɧɚ ɜ 

ɤɚɧɚɥɚɯ. Ɇ.: Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 1972. 200 ɫ. 

42. Ʉɚɮɚɪɨɜ ȼ.ȼ., ɉɨɥɭɷɤɬɨɜ ɇ.Ƚ., ɋɜɢɧɭɯɨɜ Ⱥ.Ƚ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɝɢɞɪɨɞɢɧɚ-

ɦɢɤɢ ɬɟɱɟɧɢɹ ɩɨ ɲɟɪɨɯɨɜɚɬɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. ɀɭɪ. ɩɪɢɤɥɚɞɧɨɣ ɯɢɦɢɢ. 1978. Ɍ. 

51. № 5. ɋ. 1082—1087. 

43. Ʉɢɪɢɥɥɨɜ ȼ.ɏ., Ɂɭɛ ȼ.ȼ., Ɍɢɬɥɨɜ Ⱥ.ɋ., ɒɢɪɲɤɨɜ Ⱥ.Ʉ. Ʉɨɦɩɶɸɬɟɪɧɨɟ ɦɨ-

ɞɟɥɢɪɨɜɚɧɢɟ ɮɢɡɢɱɟɫɤɢɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. Ɍɟɨɪɢɹ, ɚɥɝɨɪɢɬɦɵ, 

ɩɪɨɝɪɚɦɦɵ. Ɉɞɟɫɫɚ: ɂɡɞɚɬɟɥɶɫɬɜɨ ȼɆȼ, 2016. 565 ɫ. 

44.  Ʉɨɬɟɥɶɧɢɤɨɜ Ⱥ. ȼ., əɧɱɟɧɤɨ ȼ.Ɇ., Ʉɚɡɚɤɨɜ ɗ.Ⱥ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ 

ɨɩɪɟɞɟɥɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɟɧɟɪɚɬɨɪɨɜ ɚɛɫɨɪɛɰɢɨɧɧɨ-ɞɢɮɮɭɡɢɨɧɧɨɣ ɯɨɥɨɞɢ-

ɥɶɧɨɣ ɦɚɲɢɧɵ. ɏɨɥɨɞɢɥɶɧɚɹ ɬɟɯɧɢɤɚ. 1978. № 1. ɋ.29—31. 

45. Ʉɪɟɣɬ Ɏ., Ȼɥɷɤ ɍ. Ɉɫɧɨɜɵ ɬɟɩɥɨɩɟɪɟɞɚɱɢ. Ɇ.: Ɇɢɪ, 1983. 512 ɫ. 

46. Ʉɫɟɧɨɮɨɧɬɨɜɚ Ɍ. ɋ., Ɇɚɪɤɢɜ ɗ.ə., ɉɨɥɹɤɨɜ Ⱦ.Ⱥ., ɏɨɞɚɤɨɜɫɤɚɹ Ɍ.Ⱥ. ȼɥɢɹ-

ɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɤɢɩɟɧɢɹ ɜɨɞɨɚɦɦɢɚɱɧɨɝɨ ɪɚɫɬɜɨɪɚ ɧɚ ɤɨɪɪɨɡɢɸ ɜ ɚɝɪɟɝɚɬɟ 

ɛɵɬɨɜɨɝɨ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɯɨɥɨɞɢɥɶɧɢɤɚ. ɏɨɥɨɞɢɥɶɧɚɹ ɬɟɯɧɢɤɚ. 1986. № 11. ɋ. 

31—33. 

47. Ʌɟɩɚɟɜ Ⱦ. Ⱥ. Ɋɟɦɨɧɬ ɛɵɬɨɜɵɯ ɯɨɥɨɞɢɥɶɧɢɤɨɜ: ɫɩɪɚɜɨɱɧɢɤ. Ɇ. : Ʌɟɝɩɪɨ-

ɦɛɵɬɢɡɞɚɬ, 1989. 304 ɫ. 

48. Ʌɵɤɨɜ Ⱥ.ȼ. Ɍɟɨɪɢɹ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ. Ɇ.: ȼɵɫɲ. ɲɤ., 1967. 600 ɫ. 

49.  Ɇɚɚɤɟ ȼ., ɗɤɤɟɪɬ Ƚ. ɘ., Ʉɨɲɩɟɧ ɀ. Ʌ. ɍɱɟɛɧɢɤ ɩɨ ɯɨɥɨɞɢɥɶɧɨɣ ɬɟɯɧɢɤɟ. 

Ɇ.: ɂɡɞ-ɜɨ Ɇɨɫɤɨɜɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ, 1998. 1142 ɫ. 

50.  Ɇɚɡɭɪ Ⱥ. ȼ. ɉɨɜɵɲɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɟɩɥɨɜɵɯ ɩɪɨ-

ɰɟɫɫɨɜ ɩɢɳɟɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɫɪɟɞɫɬɜɚɦɢ ɝɚɪɚɧɬɢɪɭɸɳɟɝɨ ɭɩɪɚɜɥɟɧɢɹ: ɞɢɫ... 

ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ: 05.13.07 / Ɉɞɟɫ. ɧɚɰ. ɚɤɚɞ. ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, Ɉɞɟɫɚ, 2006. – 

211 ɫ.  

51. Ɇɚɡɭɪ Ⱥ. ȼ., ɏɨɛɢɧ ȼ.Ⱥ. ɋɨɜɪɟɦɟɧɧɵɟ ɩɪɢɧɰɢɩɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ ɬɟɩɥɨɜɵɦɢ ɩɪɨɰɟɫɫɚɦɢ ɩɢɳɟɜɵɯ ɬɟɯɧɨɥɨɝɢɣ. ɏɚɪɱɨɜɚ ɧɚɭɤɚ ɿ ɬɟɯ-

ɧɨɥɨɝɿɹ. 2008. № 1. ɋ. 48―51. 



159 
 

52. Ɇɚɧɶɤɨɜɫɶɤɢɣ Ɉ. ɇ., Ɍɨɥɱɢɧɫɶɤɢɣ Ⱥ. Ɋ., Ⱥɥɟɤɫɚɧɞɪɨɜ ȼ. Ɇ.  Ɍɟɩɥɨɨɛ-

ɦɟɧɧɚɹ ɚɩɩɚɪɚɬɭɪɚ ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜ. Ʌ.: ɏɢɦɢɹ, 1976. 336 ɫ. 

53. Ɇɚɪɬɵɧɸɤ (ɏɨɥɨɞɤɨɜ) Ⱥ. Ɉ., ɉɪɨɰɶ Ɋ.ɇ., Ɍɢɬɥɨɜ Ⱥ.ɋ. Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟ-

ɦɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɚɛɫɨɪɛɰɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɫɩɨ-

ɫɨɛɧɵɯ ɨɛɟɫɩɟɱɢɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɪɟɠɢɦɵ ɯɪɚɧɟɧɢɹ ɩɪɢ ɪɚɛɨɬɟ 

ɫ ɚɥɶɬɟɪɧɚɬɢɜɧɵɦɢ ɢ ɜɨɡɨɛɧɨɜɥɹɟɦɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ. ɇɚɭɤɨ-

ɜɿ ɩɪɚɰɿ ɈɇȺɏɌ. 2011. ȼɢɩ. 39.  Ɍ.1. ɋ. 128—136. 

54. Ɇɢɪɦɨɜ ɂ.ɇ., Ɇɢɪɦɨɜ ɇ.ɂ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɥɧɟɱɧɨɣ ɷɧɟɪɝɢɢ ɢ ɜɬɨɪɢɱ-

ɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɬɟɩɥɨɬɵ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɯɨɥɨɞɚ. ɏɨɥɨɞɢɥɶɧɚɹ ɬɟɯɧɢɤɚ. 2011. № 

9. 44—48. 

55. Ɇɢɯɚɣɥɨɜ ə. ȼ. Ɉ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɞɨɦɚɲɧɟɝɨ ɯɨɥɨɞɢɥɶɧɢɤɚ 

"ɋɟɜɟɪ-6". ɏɨɥɨɞɢɥɶɧɚɹ ɬɟɯɧɢɤɚ. 1971. № 4. ɋ. 19―20. 

56.  Ɇɨɪɨɡɸɤ Ʌ. ɂ. ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɩɚɪɨɝɚɡɨɜɵɯ ɰɢɪɤɭɥɹ-

ɰɢɨɧɧɵɯ ɤɨɧɬɭɪɨɜ ɚɛɫɨɪɛɰɢɨɧɧɨ-ɞɢɮɮɭɡɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɦɚɲɢɧ: ɞɢɫ. 

...ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ: 05.04.03 / Ɉɞɟɫɶɤɢɣ ɿɧ-ɬ ɧɢɡɶɤɨɬɟɦɩɟɪɚɬɭɪɧɨʀ ɬɟɯɧɿɤɢ ɬɚ 

ɟɧɟɪɝɟɬɢɤɢ, Ɉɞɟɫɚ, 1989. 172 ɫ. 

57. Ɇɨɪɨɡɸɤ Ʌ. ɂ., ɉɚɳɟɧɤɨ Ⱥ.ȼ. Ɉɫɧɨɜɵ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɬɟɪɦɨɫɢɮɨɧɧɵɯ ɧɚɫɨɫɨɜ ɚɛɫɨɪɛɰɢɨɧɧɨ-ɞɢɮɮɭɡɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɦɚɲɢɧ 

(ɱɚɫɬɶ 1). ɏɨɥɨɞɢɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ ɬɟɯɧɨɥɨɝɢɹ. 2000. № 65. ɋ. 66—71. 

58. Ɇɨɪɨɡɸɤ Ʌ. ɂ., ɉɚɳɟɧɤɨ Ⱥ.ȼ. Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫ-

ɬɢɤ ɬɟɪɦɨɫɢɮɨɧɧɵɯ ɧɚɫɨɫɨɜ ɚɛɫɨɪɛɰɢɨɧɧɨ-ɞɢɮɮɭɡɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɦɚ-

ɲɢɧ (ɑɚɫɬɶ 2). ɏɨɥɨɞɢɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ ɬɟɯɧɨɥɨɝɢɹ. 2000. № 66. ɋ. 51—55. 

59. Ɇɨɪɨɡɸɤ Ʌ.ɂ. Ɍɟɩɥɨɢɫɩɨɥɶɡɭɸɳɢɟ ɯɨɥɨɞɢɥɶɧɵɟ ɦɚɲɢɧɵ – ɩɭɬɢ ɪɚɡɜɢɬɢɹ 

ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ. ɏɨɥɨɞɢɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɬɟɯɧɨɥɨɥɝɿɹ. 2014. № 5. 23-29. 

60.  ɇɢɡɶɤɨɩɨɬɟɧɰɿɣɧɚ ɟɧɟɪɝɟɬɢɤɚ /Ⱥ. Ɉ. Ɋɟɞɶɤɨ ɬɚ ɿɧ.; ɏɚɪɶɤɿɜ: ɌɈȼ "Ⱦɪɭɤɚɪ-

ɧɹ Ɇɚɞɪɢɞ", 2016. 412 ɫ. 

61.  ɇɢɤɢɬɢɧ, ȼ. Ɇ. Ɋɚɫɱɟɬ ɩɪɨɰɟɫɫɚ ɤɨɧɞɟɧɫɚɰɢɢ ɢɡ ɞɜɢɠɭɳɟɣɫɹ ɩɚɪɨɝɚɡɨ-

ɜɨɣ ɫɦɟɫɢ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɚɫɬɢɧɟ. ɂɡɜ. ɜɭɡɨɜ. ɗɧɟɪɝɟɬɢɤɚ. 1983. 8. ɋ.103—

107. 



160 
 

62. ɇɢɤɨɥɚɟɧɤɨ ɘ. ȿ., ɋɟɪɝɟɟɧɤɨ ɘ.Ɇ. ɏɨɥɨɞɢɥɶɧɵɣ ɚɝɪɟɝɚɬ ɫ ɞɜɭɦɹ ɬɟɪɦɨ-

ɫɢɮɨɧɚɦɢ. ɏɨɥɨɞɢɥɶɧɚɹ ɬɟɯɧɢɤɚ. 1989. № 12. ɋ. 21—24. 

63.  Ɉɫɚɞɱɭɤ ȿ.Ⱥ., ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ.  Ⱥɧɚɥɢɡ ɫɨɜɪɟɦɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢɫɫɥɟɞɨ-

ɜɚɧɢɣ ɢ ɪɚɡɪɚɛɨɬɨɤ ɝɟɧɟɪɚɬɨɪɨɜ ɚɛɫɨɪɛɰɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ. ȱɧɧɨ-

ɜɚɰɿʀ ɜ ɫɭɞɧɨɛɭɞɭɜɚɧɧɿ ɬɚ ɨɤɟɚɧɨɬɟɯɧɿɰɿ: ɦɚɬɟɪɿɚɥɢ VIȱ Ɇɟɠɞɭɧɚɪ. ɧɚɭɱ.-ɬɟɯɧɿɱ. 

ɤɨɧɮ. (12-14 ɠɨɜɬɧɹ 2016 ɪɨɤɭ, Ɇɢɤɨɥɚʀɜ, ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɤɨɪɚɛɥɟ-

ɛɭɞɭɜɚɧɧɹ ɿɦɟɧɿ ɚɞɦɿɪɚɥɚ Ɇɚɤɚɪɨɜɚ). Ɇɢɤɨɥɚʀɜ: ɇɍɄ, 2016. ɋ. 237—239. 

64.  Ɉɫɚɞɱɭɤ  ȿ. Ⱥ., Ʉɢɪɢɥɨɜ ȼ. ɏ. Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɪɚɛɨɱɢɯ 

ɪɟɠɢɦɨɜ ɞɟɮɥɟɝɦɚɬɨɪɚ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɜɨɞɨɚɦɦɢɚɱɧɨɝɨ ɯɨɥɨɞɢɥɶɧɨɝɨ ɚɝɪɟɝɚ-

ɬɚ ɜ ɫɢɫɬɟɦɚɯ ɩɨɥɭɱɟɧɢɹ ɜɨɞɵ ɢɡ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɨɥ-

ɧɟɱɧɨɣ ɷɧɟɪɝɢɢ. ɏɨɥɨɞɢɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɬɟɯɧɨɥɨɝɿɹ. 2017. № 53(1).  ɋ.11—19. 

65. Ɉɱɟɪɟɬɹɧɵɣ ɘ. Ⱥ., Ɍɢɬɥɨɜ Ⱥ.ɋ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ ɤɚɱɤɢ ɫɭɞɧɚ ɧɚ 

ɪɚɛɨɬɭ ɚɛɫɨɪɛɰɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ (ȺɏȺ). ȼɿɛɪɚɰɿʀ ɜ ɬɟɯɧɿɰɿ ɬɚ ɬɟ-

ɯɧɨɥɨɝɿɹɯ. 2011. № 1. ɋ. 157—167. 

66. Ɉɱɟɪɟɬɹɧɵɣ ɘ. Ⱥ. ɉɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜ-

ɧɨɫɬɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɚɛɫɨɪɛɰɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɩɪɢɛɨɪɨɜ: ɞɢɫ. ...ɤɚɧɞ. ɬɟɯɧ. 

ɧɚɭɤ: 05.05.14 / Ɉɞɟɫɶɤɢɣ ɧɚɰ. ɦɨɪɫɶɤɢɣ ɭɧ-ɬ, Ɉɞɟɫɚ, 2011. 211 ɫ. 

67. ɉɚɪɦɟɧɨɜɚ (Ⱦɟɥɢɝɨɡ) Ⱦ. Ƚ. Ɍɟɩɥɨɜɵɟ ɪɟɠɢɦɵ ɛɵɬɨɜɵɯ ɯɨɥɨɞɢɥɶɧɢɤɨɜ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɞɜɭɯɮɚɡɧɵɯ ɬɟɩɥɨɩɟɪɟɞɚɸɳɢɯ ɩɚɧɟɥɟɣ: ɞɢɫ. ...ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ: 

05.14.06 / Ɉɞɟɫɶɤɚ ɞɟɪɠɚɜɧɚ ɚɤɚɞɟɦɿɹ ɯɨɥɨɞɭ, Ɉɞɟɫɫɚ, 2006. 158 ɫ. 

68. ɉɟɱɟɧɟɝɨɜ, ɘ. ə., ɋɟɪɨɜ ɘ.ɂ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɬɟɩɥɨɨɛɦɟɧɚ ɩɪɢ ɤɢɩɟɧɢɢ 

ɫɦɟɫɢ ɜɨɞɵ ɢ ɛɭɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ ɜ ɬɟɪɦɨɫɢɮɨɧɟ. Ʉɢɩɟɧɢɟ ɢ ɤɨɧɞɟɧɫɚɰɢɹ. Ɋɢɝɚ, 

1982. ɋ.91—93.  

69. ɉɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɬɟɪɦɨɫɢɮɨɧɚ ɚɛɫɨɪɛɰɢɨɧɧɨɣ ɯɨɥɨɞɢɥɶɧɨɣ ɦɚ-

ɲɢɧɵ / Ⱥ. Ɇ. ɉɢɥɢɩɟɧɤɨ, ȼ. ɇ. Ɍɢɯɨɧɨɜɚ, ȼ. ɇ. ɒɦɟɥɟɜɚ ɢ ɞɪ.; ɏɨɥɨɞɢɥɶɧɚɹ 

ɬɟɯɧɢɤɚ. 1989. № 12. ɋ. 24—27. 

70. ɉɨɥɟɜɨɣ Ⱥ.Ⱥ. Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɯɨɥɨɞɢɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ ɢ ɫɢɫɬɟɦ ɤɨɧɞɢɰɢ-

ɨɧɢɪɨɜɚɧɢɹ ɜɨɡɞɭɯɚ. ɋɉɛ: ɉɪɨɮɟɫɫɢɹ, 2011, 244 ɫ. 

71.  ɉɪɨɜɟɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɨɩɬɢɦɢɡɚɰɢɢ ɝɟɧɟɪɚɬɨɪɨɜ ȺȾɏȺ ɢ 

ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɝɟɧɟɪɚɬɨɪɨɜ ȺȾɏȺ: Ɉɬɱɟɬ ɨ ɇɂɊ (ɡɚɤɥɸɱ.) / 



161 
 

Ɉɞɟɫ. ɬɟɯɧɨɥ. ɢɧ-ɬ ɩɢɳ. ɩɪɨɦ-ɫɬɢ ɢɦ. Ɇ. ȼ. Ʌɨɦɨɧɨɫɨɜɚ ; № ȽɊ 01918048271. – 

Ɉɞɟɫɫɚ, 1991. 162 ɫ. 

72. Ɋɚɦɦ ȼ.Ɇ. Ⱥɛɫɨɪɛɰɢɹ ɝɚɡɨɜ. Ɇ.: ɏɢɦɢɹ, 1966. 564 ɫ.  

73.  Ɋɚɫɱɟɬ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɦɚɫɫɨɨɬɞɚɱɢ ɜ ɩɥɟɧɤɟ ɠɢɞɤɨɫɬɢ, ɬɟɤɭɳɟɣ ɩɨ 

ɫɬɟɧɤɟ ɫ ɪɟɝɭɥɹɪɧɨɣ ɲɟɪɨɯɨɜɚɬɨɫɬɶɸ / Ʌ.ɉ. ɏɨɥɩɚɧɨɜ, ɇ.Ⱥ. ɇɢɤɨɥɚɟɜ, ȼ.Ɏ. ɏɚ-

ɪɢɧ ɢ ɞɪ.; Ɍɟɨɪɟɬ. ɨɫɧɨɜɵ ɯɢɦ. ɬɟɯɧɨɥɨɝɢɢ. 1975. Ɍ.9. № 4. ɋ. 590—592. 

74.  Ɋɟɞɭɧɨɜ Ƚ.Ɇ., ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ., Ɍɢɬɥɨɜ Ⱥ.ɋ. Ɍɟɩɥɨɜɚɹ ɦɨɞɟɥɶ ɯɨɥɨɞɢɥɶ-

ɧɨɣ ɤɚɦɟɪɵ ɛɵɬɨɜɨɝɨ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɯɨɥɨɞɢɥɶɧɨɝɨ ɩɪɢɛɨɪɚ. Ʉɚɡɚɯɫɬɚɧ-ɏɨɥɨɞ 

2015: ɫɛɨɪɧɢɤ ɞɨɤɥɚɞɨɜ Ɇɟɠɞɭɧɚɪ. ɧɚɭɱ.-ɬɟɯɧɢɱ. ɤɨɧɮ (19 ɮɟɜɪɚɥɹ 2015 ɝ.) – 

Ⱥɥɦɚɬɵ: ȺɌɍ, 2015.  ɋ. 82—87. 

75.  Ɋɢɞ Ɋ., ɉɪɚɭɫɧɢɰ Ⱦɠ., ɒɟɪɜɭɞ Ɍ. ɋɜɨɣɫɬɜɚ ɝɚɡɨɜ ɢ ɠɢɞɤɨɫɬɟɣ. Ʌ.: ɏɢ-

ɦɢɹ, 1982. 592 ɫ. 

76.  ɋɜɨɞɧɵɟ ɞɚɧɧɵɟ ɬɨɜɚɪɨɜ ɧɚɪɨɞɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ: ɑɚɫɬɶ 1. ɏɨɥɨɞɢɥɶɧɢ-

ɤɢ ɢ ɦɨɪɨɡɢɥɶɧɢɤɢ ɛɵɬɨɜɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ, ɬɟɪɦɨɫɬɚɬɵ ɛɵɬɨɜɵɟ. Ɇ.: Ɇɢɧɢɫ-

ɬɟɪɫɬɜɨ ɨɛɳɟɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɋɋɋɊ, 1990. 102 ɫ. 

77. ɋɢɥɶɮɨɧ.  URL : https://ru.wikipedia.org/wiki/ 

%D0%A1%D0%B8%D0%BB%D1%8C%D1%84%D0%BE%D0%BD  (ɞɚɬɚ ɡɜɟɪ-

ɧɟɧɧɹ: 28.05.2017). 

78.  ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɚɛɫɨɪɛɰɢɨɧɧɨ-ɞɢɮɮɭɡɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶ-

ɧɵɯ ɚɝɪɟɝɚɬɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɩɥɨɜɵɯ ɬɪɭɛ: Ɉɬɱɟɬ ɨ ɇɂɊ (ɡɚɤɥɸɱ.) / Ɉɞɟɫ. 

ɬɟɯɧɨɥ. ɢɧ-ɬ ɩɢɳ. ɩɪɨɦ-ɫɬɢ ɢɦ. Ɇ.ȼ.Ʌɨɦɨɧɨɫɨɜɚ. № ȽɊ01900026214; ɂɧɜ. № 

02910006249, Ɉɞɟɫɫɚ, 1990. 162 ɫ. 

79. ɋɩɨɫɿɛ ɪɨɛɨɬɢ ɚɛɫɨɪɛɰɿɣɧɨɝɨ ɯɨɥɨɞɢɥɶɧɢɤɚ: ɩɚɬ. 18248 ɍɤɪɚʀɧɚ: ɆɉɄ6 

F25B 5/00. № 200601031; ɡɚɹɜɥ. 03.02.2006; ɨɩɭɛɥ. 15.11.2006, Ȼɸɥ. № 11.  

80. ɋɩɨɫɿɛ ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɤɟɪɭɜɚɧɧɹ ɚɛɫɨɪɛɰɿɣɧɢɦɢ ɯɨɥɨɞɢɥɶɧɢɦɢ ɩɪɢɥɚɞɚ-

ɦɢ: ɩɚɬ. 41904 ɍɤɪɚʀɧɚ: ɆɉɄ6 F25B15/00. № 200901249; ɡɚɹɜɥ. 16.02.09; ɨɩɭɛɥ. 

10.06.09, Ȼɸɥ. № 11. 

81. ɋɩɨɫɿɛ ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɤɟɪɭɜɚɧɧɹ ɚɛɫɨɪɛɰɿɣɧɢɦɢ ɯɨɥɨɞɢɥɶɧɢɦɢ ɩɪɢɥɚɞɚ-

ɦɢ: ɩɚɬ. 42970 ɍɤɪɚʀɧɚ: ɆɉɄ6 F25B15/00. № 200902378; ɡɚɹɜɥ. 17.03.09 ; ɨɩɭɛɥ. 

27.07.09, Ȼɸɥ. № 14. 

https://ru.wikipedia.org/wiki/%20%D0%A1%D0%B8%D0%BB%D1%8C%D1%84%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%20%D0%A1%D0%B8%D0%BB%D1%8C%D1%84%D0%BE%D0%BD


162 
 

82. ɋɩɨɫɿɛ ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɤɟɪɭɜɚɧɧɹ ɚɛɫɨɪɛɰɿɣɧɢɦɢ ɯɨɥɨɞɢɥɶɧɢɦɢ ɩɪɢɥɚɞɚ-

ɦɢ: ɩɚɬ. 53006 ɍɤɪɚʀɧɚ: ɆɉɄ6 F25B15/00.201001276; ɡɚɹɜɥ. 08.02.10; ɨɩɭɛɥ. 

27.09.10, Ȼɸɥ. № 18. 

83. ɋɩɨɫɨɛ ɪɚɛɨɬɵ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɯɨɥɨɞɢɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ: ɩɚɬ. №2350857 

Ɋɨɫɫɢɣɫɤɚɹ Ɏɟɞɟɪɚɰɢɹ: ɆɉɄ6 F25B15/10. №2007116257/06; ɡɚɹɜɥ. 28.04.2007; 

ɨɩɭɛɥ. 27.03.2009, Ȼɸɥ. № 9. 

84. ɋɩɨɫɿɛ ɭɩɪɚɜɥɿɧɧɹ ɚɛɫɨɪɛɰɿɣɧɢɦ ɯɨɥɨɞɢɥɶɧɢɦ ɩɪɢɥɚɞɨɦ: ɩɚɬ. № 111387 

ɍɤɪɚʀɧɚ: ɆɉɄ6 F25B15/10 № ɚ 2014 06025; ɡɚɹɜɥ. 02.06.2014; ɨɩɭɛɥ. 

25.04.2016, Ȼɸɥ. № 8. 

85. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɦ: ɜ 2-ɯ ɬ. Ɍ.1. Ɇ.: ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ, 1987. 

560 ɫ. 

86.  ɋɩɪɚɜɨɱɧɢɤ. ɋɜɨɣɫɬɜɚ ɜɟɳɟɫɬɜ. ɏɨɥɨɞɢɥɶɧɚɹ ɬɟɯɧɢɤɚ / Ȼɨɝɞɚɧɨɜ ɋ. ɇ. ɢ 

ɞɪ.; ɋɉɛ.: ɋɉɛȽȺɏɉɌ, 1999. 320 ɫ. 

87.  ɋɬɟɮɚɧɨɜɫɤɢɣ ȼ. Ɇ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɬɟɩɥɨɨɬɞɚɱɢ ɩɪɢ ɞɟɮɥɟɝɦɚɰɢɢ ɩɚɪɨɜ 

ɚɦɦɢɚɤɚ ɢ ɜɨɞɵ. ɏɨɥɨɞɢɥɶɧɚɹ ɬɟɯɧɢɤɚ. 1966. № 4. ɋ.32—36. 

88. Ɍɟɩɥɨɿɡɨɥɹɰɿɣɧɢɣ ɤɨɠɭɯ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɭɡɥɚ ɚɛɫɨɪɛɰɿɣɧɟ-ɞɢɮɭɡɿɣɧɢɯ 

ɯɨɥɨɞɢɥɶɧɢɯ ɦɚɲɢɧ: ɩɚɬ. № 47755Ⱥ ɍɤɪɚʀɧɚ: ɆɉɄ7 F25B15/10. № 2001096080; 

ɡɚɹɜɥ. 04.09.02; ɨɩɭɛɥ. 15.07.02, Ȼɸɥ. № 7. 

89. Ɍɟɯɧɨɥɨɝɿʀ ɬɚ ɫɬɢɥɶ. URL :   http://www.smeg.ua. (ɞɚɬɚ ɡɜɟɪɧɟɧɧɹ: 

28.05.2017). 

90. Ɍɢɬɥɨɜ Ⱥ. ɋ. ɋɪɚɜɧɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɚɛɫɨɪɛɰɢɨɧɧɨɣ ɢ ɤɨɦɩɪɟɫɫɢɨɧɧɨɣ 

ɛɵɬɨɜɨɣ ɯɨɥɨɞɢɥɶɧɨɣ ɬɟɯɧɢɤɢ. ɏɨɥɨɞɢɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ ɬɟɯɧɨɥɨɝɢɹ. 1997. № 57. 

ɋ. 39—41. 

91. Ɍɿɬɥɨɜ Ɉ. ɋ., Ɂɚɯɚɪɨɜ Ɇ.Ⱦ. ɇɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɿ ɨɫɧɨɜɢ ɫɬɜɨɪɟɧɧɹ 

ɟɧɟɪɝɨɡɛɟɪɿɝɚɸɱɢɯ ɩɨɛɭɬɨɜɢɯ ɚɛɫɨɪɛɰɿɣɧɢɯ ɯɨɥɨɞɢɥɶɧɢɯ ɩɪɢɥɚɞɿɜ. ɇɚɭɤ. ɩɪɚɰɿ 

ɈɇȺɏɌ. 2009. № 35. Ɍ. 1. ɋ. 113―127. 

92.  Ɍɢɬɥɨɜ Ⱥ. ɋ., Ɍɸɯɚɣ Ⱦ.ɋ., ȼɚɫɵɥɢɜ Ɉ.Ȼ. ɉɨɢɫɤ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ ɪɟ-

ɠɢɦɨɜ ɪɚɛɨɬɵ ɩɟɪɟɤɚɱɢɜɚɸɳɢɯ ɬɟɪɦɨɫɢɮɨɧɨɜ ȺȾɏɆ. ɏɨɥɨɞɢɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ 

ɬɟɯɧɨɥɨɝɢɹ. 2000. № 67. ɋ. 12—20. 

http://www.smeg.ua/


163 
 

93. Ɍɢɬɥɨɜ Ⱥ. ɋ., Ɍɸɯɚɣ Ⱦ.ɋ. ɗɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɟ ɪɟɠɢɦɵ ɪɚɛɨɬɵ ɩɟɪɟɤɚɱɢ-

ɜɚɸɳɢɯ ɬɟɪɦɨɫɢɮɨɧɨɜ ȺȾɏɆ. ɉɪɨɦɵɲɥɟɧɧɚɹ ɬɟɩɥɨɬɟɯɧɢɤɚ. 2003. Ɍ. 25. № 4. 

ɋ.76—79. 

94.  Ɍɢɬɥɨɜ Ⱥ. ɋ. ɇɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɫɨɡɞɚɧɢɹ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ 

ɛɵɬɨɜɵɯ ɚɛɫɨɪɛɰɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɩɪɢɛɨɪɨɜ: ɞɢɫ. …ɞ-ɪɚ ɬɟɯɧ. ɧɚɭɤ: 

05.05.14 / Ɉɞɟɫɶɤɚ ɧɚɰ. ɚɤɚɞ. ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, Ɉɞɟɫɚ, 2008. 447 М. 

95.  Ɍɢɬɥɨɜ Ⱥ.ɋ. ɋɨɜɪɟɦɟɧɧɵɣ ɭɪɨɜɟɧɶ ɪɚɡɪɚɛɨɬɨɤ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɵɬɨɜɵɯ 

ɚɛɫɨɪɛɰɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɩɪɢɛɨɪɨɜ. ɏɨɥɨɞɢɥɶɧɵɣ ɛɢɡɧɟɫ. 2007. № 8. ɋ. 

12—17; № 9. ɋ. 28—30; № 10. ɋ. 47—49; № 11. ɋ. 46—47. 

96.  Ɍɢɬɥɨɜ Ⱥ.ɋ., Ɇɚɪɬɵɧɸɤ (ɏɨɥɨɞɤɨɜ) Ⱥ.Ɉ., Ɋɟɞɭɧɨɜ Ƚ.Ɇ. Ɋɚɡɪɚɛɨɬɤɚ 

ɩɪɢɧɰɢɩɨɜ ɭɩɪɚɜɥɟɧɢɹ ɯɨɥɨɞɢɥɶɧɵɦɢ ɚɩɩɚɪɚɬɚɦɢ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɬɢɩɚ: 

Humboldt-CШХХОРО «PСТХШЬШЩСв ШП SМТОЧМОЬ» (ЇНОЬЬК, SОЩЭОЦЛОr 8-11, 2010, 

Ukraine). Book of abstract. P. 95—97.  

97.  Ɍɢɬɥɨɜ Ⱥ.ɋ. Ɇɚɪɬɵɧɸɤ (ɏɨɥɨɞɤɨɜ) Ⱥ.Ɉ., Ɋɟɞɭɧɨɜ Ƚ.Ɇ. Ɋɚɡɪɚɛɨɬɤɚ ɩɪɢɧ-

ɰɢɩɨɜ ɭɩɪɚɜɥɟɧɢɹ ɯɨɥɨɞɢɥɶɧɵɦɢ ɚɩɩɚɪɚɬɚɦɢ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɬɢɩɚ. ɍɞɨɫɤɨɧɚ-

ɥɟɧɧɹ ɦɚɥɨʀ ɯɥɚɞɨɬɟɩɥɨɬɟɯɧɿɤɢ – ɜɢɤɨɪɢɫɬɚɧɧɹ ɯɨɥɨɞɭ ɜ ɯɚɪɱɨɜɨʀ ɝɚɥɭɡɿ: ɦɚɬɟ-

ɪɿɚɥɢ V Ɇɿɠɧɚɪ. ɧɚɭɤ.-ɬɟɯɧɿɱɧ. ɤɨɧɮ. (Ⱦɨɧɟɰɶɤ, 9-11 ɜɟɪɟɫɧɹ 2010 ɪ., Ⱦɨɧɟɰ. 

ɧɚɰ. ɭɧ-ɬ ɟɤɨɧɨɦɿɤɢ ɿ ɬɨɪɝɿɜɥɿ ɿɦ. Ɇ. Ɍɭɝɚɧ-Ȼɚɪɚɧɨɜɫɤɨɝɨ). Ⱦɨɧɟɰɶɤ : ȾɨɧɇɍȿɌ, 

2010. ɋ. 94—95. 

98.  Ɍɢɬɥɨɜ Ⱥ.ɋ., ȼɚɫɵɥɢɜ Ɉ.Ȼ., Ɍɸɯɚɣ Ⱦ.ɋ., ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ., Ɋɟɞɭɧɨɜ Ƚ.Ɇ.  

Ɋɚɡɪɚɛɨɬɤɚ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ ɩɪɢɧɰɢɩɨɜ ɭɩɪɚɜɥɟɧɢɹ ɯɨɥɨɞɢɥɶɧɵɦɢ ɚɩɩɚɪɚ-

ɬɚɦɢ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɬɢɩɚ. ȱɧɧɨɜɚɰɿʀ ɜ ɫɭɞɧɨɛɭɞɭɜɚɧɧɿ ɬɚ ɨɤɟɚɧɨɬɟɯɧɿɰɿ: ɦɚɬɟ-

ɪɿɚɥɢ IV Ɇɿɠɧɚɪɨɞɧɨʀ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɨʀ ɤɨɧɮɟɪɟɧɰɿʀ. (Ɇɢɤɨɥɚʀɜ, 9-11 ɠɨɜɬɧɹ 

2013 ɪ.), Ɇɢɤɨɥɚʀɜ: ɇɍɄ, 2013. ɋ. 318—320.  

99.  Ɍɢɬɥɨɜ Ⱥ.ɋ., ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ., Ɋɟɞɭɧɨɜ Ƚ.Ɇ.  Ɋɚɡɪɚɛɨɬɤɚ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸ-

ɳɢɯ ɩɪɢɧɰɢɩɨɜ ɭɩɪɚɜɥɟɧɢɹ ɯɨɥɨɞɢɥɶɧɵɦɢ ɚɩɩɚɪɚɬɚɦɢ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɬɢɩɚ.  

ɋɬɪɚɬɟɝɢɹ ɤɚɱɟɫɬɜɚ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɨɛɪɚɡɨɜɚɧɢɢ: ɦɚɬɟɪɢɚɥɵ IБ Ɇɟɠɞɭ-

ɧɚɪ. ɤɨɧɮ. (ȼɚɪɧɚ, 31 ɦɚɹ-7 ɢɸɧɹ 2013 ɝ., Ȼɨɥɝɚɪɢɹ). Ɍ.III ɋ. 210—212.  

100.  Ɍɢɬɥɨɜ Ⱥ.ɋ., Ɍɢɬɥɨɜɚ Ɉ.Ⱥ., ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ. Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢ-

ɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɛɵɬɨɜɵɦɢ ɚɛɫɨɪɛɰɢɨɧɧɵɦɢ ɯɨɥɨɞɢɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ. 



164 
 

ȱɧɧɨɜɚɰɿʀ ɜ ɫɭɞɧɨɛɭɞɭɜɚɧɧɿ ɬɚ ɨɤɟɚɧɨɬɟɯɧɿɰɿ: ɦɚɬɟɪɿɚɥɢ V Ɇɿɠɧɚɪɨɞɧɨʀ ɧɚɭɤɨ-

ɜɨ-ɬɟɯɧɿɱɧɨʀ ɤɨɧɮɟɪɟɧɰɿʀ. (Ɇɢɤɨɥɚʀɜ, 8-10 ɠɨɜɬɧɹ 2014 ɪ.). Ɇɢɤɨɥɚʀɜ: ɇɍɄ, 

2014. ɋ. 299—301. 

101.  Ɍɢɬɥɨɜ Ⱥ.ɋ., ɂɳɟɧɤɨ ɂ.ɇ., Ɍɢɬɥɨɜɚ Ɉ.Ⱥ., ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ., Ɉɱɟɪɟɬɹɧɵɣ 

ɘ.Ⱥ. ɉɨɢɫɤ ɦɟɬɨɞɨɜ ɩɨɜɵɲɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɚɛɫɨɪɛ-

ɰɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɩɪɢɛɨɪɨɜ. ɏɨɥɨɞɢɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɬɟɯɧɨɥɨɝɿɹ. 2017. № 

5(2). ɋ. 21—28.  

102. Ɍɢɬɥɨɜ Ⱥ.ɋ., ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ. ɉɨɜɵɲɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɛɵɬɨɜɵɯ ɚɛɫɨɪɛɰɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɩɪɢɛɨɪɨɜ. ɏɨɥɨɞɢɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɬɟɯɧɨ-

ɥɨɝɿɹ. 2017. № 55(3). ɋ. 27—36.  

103. Ɍɢɬɥɨɜɚ Ɉ.Ⱥ., Ɍɢɬɥɨɜ Ⱥ.ɋ. Ⱥɧɚɥɢɡ ɜɥɢɹɧɢɹ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɢ, ɩɨɞɜɨ-

ɞɢɦɨɣ ɜ ɝɟɧɟɪɚɬɨɪɟ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɯɨɥɨɞɢɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ, ɧɚ ɪɟɠɢɦɵ ɪɚɛɨɬɵ 

ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɯɨɥɨɞɢɥɶɧɨɝɨ ɩɪɢɛɨɪɚ. ɇɚ-

ɭɤ. ɩɪɚɰɿ ɈɇȺɏɌ. Ɉɞɟɫɚ. 2011. Ɍ. 1. ȼɢɩ. 39. ɋ. 148―154. 

104. Ɍɢɬɥɨɜɚ Ɉ.Ⱥ., ɏɨɛɢɧ ȼ.Ⱥ. Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɢɫɫɥɟɞɨɜɚ-

ɬɟɥɹ ɬɟɩɥɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɚɛɫɨɪɛɰɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɩɪɢɛɨɪɚɯ. Ⱥɜɬɨɦɚɬɢ-

ɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ. 2011. № 5,6. ɋ. 60―64. 

105. Ɍɢɬɥɨɜɚ Ɉ.Ⱥ., ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ. Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜ-

ɥɟɧɢɹ ɛɵɬɨɜɵɦɢ ɚɛɫɨɪɛɰɢɨɧɧɵɦɢ ɯɨɥɨɞɢɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ. ɇɚɭɤɨɜɿ ɩɪɚɰɿ 

ɈɇȺɏɌ. 2014. ȼɢɩ. 45. Ɍ.1. ɋ.69—76. 

106. ɏɨɛɢɧ ȼ.Ⱥ., Ɍɢɬɥɨɜɚ Ɉ.Ⱥ. ɗɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɚɛɫɨɪɛ-

ɰɢɨɧɧɵɦɢ ɯɨɥɨɞɢɥɶɧɢɤɚɦɢ. ɏɟɪɫɨɧ: Ƚɪɢɧɶ Ⱦ.ɋ., 2014. 216 ɫ. 

107. Ɍɿɬɥɨɜɚ Ɉ.Ɉ. ȼɨɞɨɪɨɫɬɿ ɹɤ ɚɥɶɬɟɪɧɚɬɢɜɧɟ ɞɠɟɪɟɥɨ ɟɧɟɪɝɿʀ. ɏɨɥɨɞɢɥɶɧɚ 

ɬɟɯɧɿɤɚ ɬɚ ɬɟɯɧɨɥɨɝɿɹ. 2014. 50(1). ɋ. 34—44. 

108. Ɍɢɬɥɨɜɚ Ɉ.Ⱥ., ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ., Ɍɢɬɥɨɜ Ⱥ.ɋ. Ⱥɧɚɥɢɡ ɪɟɠɢɦɨɜ ɬɟɩɥɨɦɚɫɫɨɨ-

ɛɦɟɧɚ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɬɟɱɟɧɢɹ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɜ ɝɟɧɟɪɚɬɨɪɟ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ 

ɯɨɥɨɞɢɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ. Ʉɚɡɚɯɫɬɚɧ-ɏɨɥɨɞ 2015: ɫɛɨɪɧɢɤ ɞɨɤɥɚɞɨɜ Ɇɟɠɞɭɧɚɪ. 

ɧɚɭɱ.-ɬɟɯɧɢɱ. ɤɨɧɮ. (Ⱥɥɦɚɬɵ, 19 ɮɟɜɪɚɥɹ 2015 ɝ.) – Ⱥɥɦɚɬɵ: ȺɌɍ, 2015. ɋ. 96—

101. 



165 
 

109. Ɍɢɬɥɨɜɚ Ɉ.Ⱥ. ɋɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮ-

ɮɟɤɬɢɜɧɨɫɬɢ ɚɛɫɨɪɛɰɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɩɪɢɛɨɪɨɜ. ɏɨɥɨɞɢɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ 

ɬɟɯɧɨɥɨɝɿɹ. 2016. 52(1). ɋ. 86—94. 

110.  Ɍɟɩɥɨɨɛɦɟɧɧɵɟ ɚɩɩɚɪɚɬɵ ɯɨɥɨɞɢɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ / Ƚ. ɇ. Ⱦɚɧɢɥɨɜɚ ɢ ɞɪ.; 

Ʌ.: Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 1986. 303 ɫ. 

111.  Ɍɟɪɦɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɝɟɧɟɪɚɬɨɪ ДURL: http://ite.inst.cv.ua/pdf/ 

Altec_2044_8030-1_8020_8037_8026_rus.pdf . (ɞɚɬɚ ɡɜɟɪɧɟɧɧɹ: 28.05.2017). 

112.  Ɍɸɯɚɣ Ⱦ. ɋ. ɉɨɲɭɤ ɟɧɟɪɝɨɡɛɟɪɿɝɚɸɱɢɯ ɪɟɠɢɦɿɜ ɪɨɛɨɬɢ ɚɛɫɨɪɛɰɿɣɧɟ-

ɞɢɮɭɡɿɣɧɨʀ ɬɟɯɧɿɤɢ ɧɚ ɛɚɡɿ ɭɧɿɮɿɤɨɜɚɧɨʀ ȺȾɏɆ. ɇɚɭɤɨɜɿ ɩɪɚɰɿ ɈɇȺɏɌ. 1999. 

ȼɢɩ. 20. ɋ.229—234. 

113.  Ɍɸɯɚɣ, Ⱦ. C. ɋɧɢɠɟɧɢɟ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ ɜ ɚɩɩɚɪɚɬɚɯ ɫ ɚɛɫɨɪɛɰɢɨɧɧɨ-

ɞɢɮɮɭɡɢɨɧɧɵɦɢ ɯɨɥɨɞɢɥɶɧɵɦɢ ɦɚɲɢɧɚɦɢ ɩɭɬɟɦ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɰɢɨɧɚɥɶɧɵɯ 

ɬɟɩɥɨɜɵɯ ɪɟɠɢɦɨɜ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɭɡɥɚ: ɞɢɫ. …ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ: 05.05.14 / Ɉɞɟ-

ɫɶɤɚ ɞɟɪɠ. ɚɤɚɞ. ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, Ɉɞɟɫɚ, 2000. 147 М. 

114. Ɏɚɬɬɭɯ Ɍɚɯɟɪ Ɏɚɪɟɫ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɚɛɫɨɪɛɰɢɨɧɧɨ-ɞɢɮɮɭɡɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ (ȺȾɏȺ) 

ɞɥɹ ɛɵɬɨɜɵɯ ɯɨɥɨɞɢɥɶɧɢɤɨɜ: ɞɢɫ. ...ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ: 05.04.03 / Ɉɞɟɫɶɤɚ ɞɟɪɠ. 

ɚɤɚɞ. ɯɨɥɨɞɭ, Ɉɞɟɫɚ, 1995. 121 ɫ. 

115. ɏɨɛɢɧ ȼ. Ⱥ., Ɍɢɬɥɨɜɚ Ɉ.Ⱥ., Ɇɚɡɭɪ Ⱥ.ȼ. ɋɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟ-

ɧɢɹ ɫ ɤɨɦɦɭɬɢɪɭɟɦɨɣ ɫɬɪɭɤɬɭɪɨɣ, ɦɢɧɢɦɢɡɢɪɭɸɳɚɹ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟ ȺȾɏɆ 

ɇɚɭɤ. ɩɪɚɰɿ ɈɇȺɏɌ. 2007. ȼɢɩ. 31. Ɍ. 1. ɋ. 149―151. 

116. ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ., Ɍɢɬɥɨɜ Ⱥ.ɋ. Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟ-

ɧɢɹ ɛɵɬɨɜɵɦɢ ɚɛɫɨɪɛɰɢɨɧɧɵɦɢ ɯɨɥɨɞɢɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ. ɇɚɭɤɨɜɿ ɩɪɚɰɿ 

ɈɇȺɏɌ. 2014. ȼɢɩ. 45. Ɍ.1. ɋ. 69—76.  

117.  ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ., Ɍɿɬɥɨɜ Ɉ.ɋ. Ɋɨɡɪɨɛɥɟɧɧɹ ɟɤɨɥɨɝɿɱɧɨ ɛɟɡɩɟɱɧɨɝɨ ɯɨɥɨɞɢ-

ɥɶɧɢɤɚ, ɳɨ ɩɪɚɰɸє ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɫɨɧɹɱɧɨʀ ɟɧɟɪɝɿʀ: ɡɛɿɪɧɢɤ ɧɚɭɤɨɜɢɯ ɩɪɚɰɶ 

ɦɨɥɨɞɢɯ ɭɱɟɧɢɯ, ɚɫɩɿɪɚɧɬɿɜ ɬɚ ɫɬɭɞɟɧɬɿɜ / Ɇɿɧɿɫɬɟɪɫɬɜɨ ɨɫɜɿɬɢ ɿ ɧɚɭɤɢ, ɦɨɥɨɞɿ 

ɬɚ ɫɩɨɪɬɭ ɍɤɪɚʀɧɢ. Ɉɞɟɫɚ, 2012. Ɍ. 2. ɋ.172—173. 

118.  ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ., Ɍɢɬɥɨɜ Ⱥ.ɋ. ɉɨɜɵɲɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɚɛɫɨɪɛɰɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɩɪɢ ɩɨɦɨɳɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɟɠɢɦɨɜ 

http://ite.inst.cv.ua/pdf/


166 
 

ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɭɡɥɚ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɯɨɥɨɞɢɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ. ɋɬɚɧ, ɞɨɫɹ-

ɝɧɟɧɧɹ ɿ ɩɟɪɫɩɟɤɬɢɜɢ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɫɢɫɬɟɦ ɿ ɬɟɯɧɨɥɨɝɿʀ: ɬɟɡɿ ɞɨɩɨɜɿɞɟɣ БIII 

ȼɫɟɭɤɪɚʀɧɫɶɤɨʀ ɧɚɭɤ.-ɬɟɯɧɿɱ. ɤɨɧɮ. ɦɨɥɨɞɢɯ ɜɱɟɧɢɯ, ɚɫɩɿɪɚɧɬɿɜ ɬɚ ɫɬɭɞɟɧɬɿɜ. (29 

ɤɜɿɬɧɹ 2013 ɪɨɤɭ, Ɉɞɟɫɚ, ɈɇȺɏɌ, ȱɏɄȿ). ɋ.57—59. 

119. ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ., Ɍɢɬɥɨɜ Ⱥ.ɋ., Ɍɢɬɥɨɜɚ Ɉ.Ⱥ. Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢ-

ɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɦɢ ɛɵɬɨɜɵɦɢ ɢ ɬɨɪɝɨɜɵɦɢ ɚɛɫɨɪɛ-

ɰɢɨɧɧɵɦɢ ɯɨɥɨɞɢɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ. ɇɚɭɤɨɜɿ ɩɪɿɨɪɢɬɟɬɢ ɪɨɡɜɢɬɤɭ ɚɝɪɚɪɧɨʀ 

ɫɮɟɪɢ ɜ ɭɦɨɜɚɯ ɝɥɨɛɚɥɶɧɢɯ ɡɦɿɧ: ɦɚɬɟɪɿɚɥɢ Ɇɿɠɧɚɪ. ɧɚɭɤ. -ɩɪɚɤɬ. ɿɧɬɟɪɧɟɬ-

ɤɨɧɮ. (Ɍɟɪɧɨɩɿɥɶ, 4–5 ɝɪɭɞɧ. 2014 ɪ.). Ɍɟɪɧɨɩɿɥɶ: Ʉɪɨɤ, 2014. ɋ.104—106. Ɋɟ-

ɠɢɦ ɞɨɫɬɭɩɭ: http://econf.at.ua/ load/zbirnik_konf_2014_12_4_5/2. (ɞɚɬɚ ɡɜɟɪɧɟɧ-

ɧɹ: 28.05.2017). 

120.  ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ., Ɍɢɬɥɨɜ Ⱥ.ɋ., Ɉɱɟɪɟɬɹɧɵɣ ɘ.Ⱥ., ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ., Ɉɫɬɚɩɟ-

ɧɤɨ Ⱥ.ȼ. Ɋɚɡɪɚɛɨɬɤɚ ɢ ɢɫɫɥɟɞɨɜɚɧɢɟ ɝɟɧɟɪɚɬɨɪɨɜ ɬɪɚɧɫɩɨɪɬɧɵɯ ɚɛɫɨɪɛɰɢɨɧɧɵɯ 

ɯɨɥɨɞɢɥɶɧɵɯ. ɏɨɥɨɞɢɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɬɟɯɧɨɥɨɝɿɹ. 2016. № 53(6). ɋ. 27—36.  

121. ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ., Ɍɢɬɥɨɜ Ⱥ.ɋ., Ɍɢɬɥɨɜɚ Ɉ.Ⱥ. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɵɯ ɪɟ-

ɠɢɦɨɜ ɞɟɮɥɟɝɦɚɬɨɪɚ ɛɵɬɨɜɨɝɨ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɯɨɥɨɞɢɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ. ɏɨɥɨ-

ɞɢɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɬɟɯɧɨɥɨɝɿɹ. 2017. № 56(4). ɋ. 17—24. 

122. ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ., Ɍɢɬɥɨɜ Ⱥ.ɋ. Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚ-

ɧɢɣ ɝɟɧɟɪɚɬɨɪɧɵɯ ɭɡɥɨɜ ɚɛɫɨɪɛɰɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɜ 

ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɏɨɥɨɞɢɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɬɟ-

ɯɧɨɥɨɝɿɹ. 2017.  № 57(5). ɋ. 4—13.  

123. ɑɚɣɤɨɜɫɤɢɣ ȼ. Ɏ., Ȼɭɪɞɨ Ɉ.Ƚ., Ɍɢɬɥɨɜ Ⱥ.ɋ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨ-

ɜɚɧɢɹ ɪɚɫɯɨɞɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɟɪɦɨɫɢɮɨɧɨɜ ɚɛɫɨɪɛɰɢɨɧɧɨ-ɞɢɮɮɭɡɢɨɧɧɵɯ 

ɯɨɥɨɞɢɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ. ɏɨɥɨɞɢɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ ɬɟɯɧɨɥɨɝɢɹ. 1990. № 51. ɋ. 3—

9. 

124. ɑɭɦɚɤ ɂ. Ƚ., Ʉɨɱɟɬɨɜ ȼ. ɉ., ɍɫɚɬɸɤ ɋ. Ⱥ., Ʌɨɦɚɤɢɧ Ⱥ. ȼ. ɏɨɥɨɞɢɥɶɧɨɟ 

ɯɨɡɹɣɫɬɜɨ ɜ ɫɮɟɪɟ ɯɪɚɧɟɧɢɹ ɩɪɨɞɨɜɨɥɶɫɬɜɢɹ. ɉɪɨɛɥɟɦɵ ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɦɟ-

ɬɨɞɵ ɢɯ ɪɟɲɟɧɢɹ. ɏɨɥɨɞɢɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ ɬɟɯɧɨɥɨɝɢɹ. 2002.  № 75. ɋ. 5―8. 

http://econf.at.ua/%20load/zbirnik_konf_2014_12_4_5/2


167 
 

125. ɒɟɥɚɲɨɜɚ ɋ. Ʌ., Ȼɚɪɵɤɢɧɚ Ƚ.ɉ. ɗɮɮɟɤɬɢɜɧɵɟ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɤɨɧɫ-

ɬɪɭɤɰɢɢ ɜ ɛɵɬɨɜɨɣ ɯɨɥɨɞɢɥɶɧɨɣ ɬɟɯɧɢɤɟ. ɏɨɥɨɞɢɥɶɧɚɹ ɬɟɯɧɢɤɚ. 1990. № 5. ɋ. 

14—16. 

126. ɒɟɪɜɭɞ Ɍ., ɉɢɝɮɨɪɞ Ɋ., ɍɢɥɤɢ ɑ.  Ɇɚɫɫɨɩɟɪɟɞɚɱɚ. Ɇ: ɏɢɦɢɹ, 1982. 696 ɫ. 

127.  əɧɱɟɧɤɨ ȼ. Ɇ., Ʉɨɬɟɥɶɧɢɤɨɜ Ⱥ.ȼ. Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɬɟɩ-

ɥɨɩɨɬɟɪɶ ɜ ɝɨɪɹɱɢɯ ɭɡɥɚɯ ȺȾɏɆ. Ɇɚɲɢɧɵ ɢ ɚɩɩɚɪɚɬɵ ɯɨɥɨɞ. ɬɟɯɧɢɤɢ ɤɨɧɞɢ-

ɰɢɨɧɢɪɨɜɚɧɢɹ ɜɨɡɞɭɯɚ. Ʌ.: ɅɌɂɏɉ,1976. № 1. ɋ.79—83. 

128.  əɧɱɟɧɤɨ ȼ. Ɇ., Ʉɚɡɚɤɨɜ ɗ.Ⱥ., Ʉɨɬɟɥɶɧɢɤɨɜ Ⱥ.ȼ. Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɟɧɟɪɚɬɨɪɚ ɚɛɫɨɪɛɰɢɨɧɧɨ-ɞɢɮɮɭɡɢɨɧɧɨɣ ɯɨɥɨɞɢɥɶɧɨɣ ɦɚɲɢɧɵ. 

Ɇɚɲɢɧɵ ɢ ɚɩɩɚɪɚɬɵ ɯɨɥɨɞ., ɤɪɢɨɝɟɧɧɨɣ ɬɟɯɧɢɤɢ ɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɜɨɡɞɭ-

ɯɚ. Ʌ.: ɅɌɂɏɉ, 1977. № 2. ɋ.80—85. 

129. əɪɨɜɨɣ ɋ. ȼ., ɉɢɥɢɩɟɧɤɨ Ⱥ.Ɇ. ȼɥɢɹɧɢɟ ɪɚɛɨɱɟɝɨ ɞɚɜɥɟɧɢɹ ɜ ɯɨɥɨɞɢɥɶɧɨɦ 

ɚɝɪɟɝɚɬɟ ɛɵɬɨɜɨɝɨ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɯɨɥɨɞɢɥɶɧɢɤɚ ɧɚ ɟɝɨ ɧɚɞɟɠɧɨɫɬɶ. ɏɨɥɨɞɢ-

ɥɶɧɚɹ ɬɟɯɧɢɤɚ. 1989.  № 12. ɋ. 19—20. 

130. əɪɨɜɨɣ ɋ. ȼ. ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɩɚɪɨɝɚɡɨɜɵɯ ɤɨɧɬɭɪɨɜ ȺȾɏȺ ɞɜɭɯɤɚɦɟ-

ɪɧɵɯ ɯɨɥɨɞɢɥɶɧɢɤɨɜ: ɞɢɫ. ...ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ: 05.04.03 / Ɉɞɟɫɶɤɿɣ ɿɧɫɬɢɬɭɬ ɧɢɡɶ-

ɤɨɬɟɦɩɟɪɚɬɭɪɧɨʀ ɬɟɯɧɿɤɢ, Ɉɞɟɫɚ, 1993. 188 ɫ. 

131. Abdullah Yildiz. Thermoeconomic analysis of diffusion absorption 

refrigeration systems. Applied Thermal Engineering. 2016. 99. 23—32. 

doi:10.1016/j.applthermaleng.2016.01.041. 

132. AЛНЮХХКС ВТХНТг, MЮЬЭКПК AХТ Erгӧг, BОЧРТ GӧгЦОЧ. EППОМЭ ШП ТЧЬЮХКЭТШЧ ШЧ ЭСО 

exergy performance in Diffusion Absorption Refrigeration (DAR) systems. 

InternaЭТШЧКХ JШЮrЧКХ ШП RОПrТРОrКЭТШЧ. 2014. № 54. Ɋ. 161—167. 

doi:10.1016/j.ijrefrig.2014.04.021. 

133. Absorption Cooling Basics URL :  https://www.energy.gov/ 

eere/energybasics/articles/absorption-cooling-basics. (ɞɚɬɚ ɡɜɟɪɧɟɧɧɹ: 28.05.2017). 

134. AМЮюК A.,VОХКгqЮОг І., Cerezo J. Energy analysis of a diffusion absorption 

cooling system using lithium nitrate, sodium thiocyanate and water as absorbent 

ЬЮЛЬЭКЧМО КЧН КЦЦШЧТК КЬ ЭСО rОПrТРОrКЧЭ. AЩЩХТОН TСОrЦКХ EЧРТЧООrТЧР. 2013. № 

51. P. 1273—1281. 



168 
 

135. Adnan Sozen, Engin Ozbas, Tayfun Menlik, M. Tarik Cakir, Metin Guru, 

Kurtulus Boran. Improving the thermal performance of diffusion absorption 

refrigeration systems: An experimental study. Applied Thermal Engineering, 2012. 

№ 33-34. Ɋ. 44—53. 

136. Adnan Sozen, Tayfun Menlik,. The effect of ejector on the performance of 

diffusion absorption refrigeration systems with alumina nanofluid: An experimental 

ЬЭЮНв. AЩЩХТОН TСОrЦКХ EЧРТЧООrТЧР, 2014. № 44. Ɋ. 73—80. 

137. AЦЛТОЧЭ ЭОЦЩОrКЭЮrО МШЧЭrШХ ПШr КЛЬШrЩЭТШЧ rОПrТРОrКЭШr: ɩɚɬ. 6318098 ɋɒȺ, 

ɆɉɄ7 F25B39/04, F25B15/00. №20000570352; ɡɚɹɜɥ. 12.05.00; ɨɩɭɛɥ. 20.11.01. 

138. Ammonia Absorption Refrigerators URL : http://www.sundancecustomrv.com/ 

Ammonia%20Absorption%20Refrigerators.pdf. (ɞɚɬɚ ɡɜɟɪɧɟɧɧɹ: 27.05.2017). 

139. Boiler for a diffusion-КЛЬШrЩЭТШЧ ЬвЬЭОЦ: ɩɚɬ. 1136770 ȿɜɪɨɩɵ: ɆɉɄ7 F25B 

33/00, F25B15/10. № 20010100949 ; ɡɚɹɜɥ. 17.01.01 ; ɨɩɭɛɥ. 26.09.01. 

140. Bruno Agostini, Francesco Agostini & Mathieu Habert. Modeling of a Von 

Platen-Munters diffusion absorption refrigeration cycle. Journal of Physics: 

CШЧПОrОЧМО SОrТОЬ 745, 2016, 032053. Ɋ. 1—8. 

141. BЮг V. І., BЮɤrКЛК M. A., SЦТrЧШЯ H. F. TСО ЦКЭСОЦКЭТМКХ КЧН ОбЩОrТЦОЧЭКХ 

modeling of absorption-diffusion refrigerators. Heat pipes, beat pumps, refrigerators. 

Dual-use technologies: int. seminar and workshop. (Sept. 15-18, 1995, Minsk, 

Belarus). Preprint. 

142. CampinGaz. URL :   https://www.campingaz.com. (ɞɚɬɚ ɡɜɟɪɧɟɧɧɹ: 

28.05.2017). 

143. Crystal Cold Propane Refrigerators.  URL:http://crystalcold.com. (ɞɚɬɚ ɡɜɟɪ-

ɧɟɧɧɹ: 28.05.2017). 

144. Dadongnan Electric Appliance Co. URL:           

http://www.dadongnan.com/en/introduce.html. (ɞɚɬɚ ɡɜɟɪɧɟɧɧɹ: 28.05.2017). 

145. Dandy. URL : http://www.danby.com/products/refrigerators.  (ɞɚɬɚ ɡɜɟɪɧɟɧ-

ɧɹ: 28.05.2017). 

http://www.sundancecustomrv.com/
http://www.dadongnan.com/en/introduce.html
http://www.danby.com/products/refrigerators


169 
 

146. Dincer I., Ratlamwala T. A. Developments in Absorption Refrigeration 

Systems. Integrated Absorption Refrigeration Systems Green Energy and 

Technology. 2016. P. 241-257. doi:10.1007/978-3-319-33658-9_8. 

147. Domestic-Dependable Propane Refrigerators URL : http:// 

www.servelrefrigerators.com. (ɞɚɬɚ ɡɜɟɪɧɟɧɧɹ: 28.05.2017). 

148. Electrolux. URL :  www.electroluxappliances.com. (ɞɚɬɚ ɡɜɟɪɧɟɧɧɹ: 

28.05.2017). 

149. Hangzhou East Electric Appliane Co., Ltd. URL :               

http://hangzhou-east.fuzing.com. (ɞɚɬɚ ɡɜɟɪɧɟɧɧɹ: 28.05.2017). 

150. IVG BULKA-LEHEL GMBH.                  URL :      http://web2.cylex.de/firma-

home/ivg-bulka-lehel-gmbh-2425863.html. (ɞɚɬɚ ɡɜɟɪɧɟɧɧɹ: 28.05.2017). 

151. FОrЧпЧНОг-Seara J., VпгqЮОг M. SЭЮНв КЧН МШЧЭrШХ ШП ЭСО ШЩЭТЦКХ РОЧОrКЭТШЧ 

temperature in NH3-H2O absorption refrigeration systems. Applied Thermal 

Engineering. 2001. Vol. 21. P. 343—357. 

152. Guiseppe Starace, Lorenzo De Pascalis. An anhanced model for the design of 

Diffusion AbЬШrЩЭТШЧ RОПrТРОrКЭШrЬ. IЧЭОrЧКЭТШЧКХ JШЮrЧКХ ШП RОПrТРОrКЭТШЧ. 2013. № 

36. 1495—1503. 

153. Jacob J., Eiker U. Diffusions-Absorptionskaltemaschinen. Forschung und 

EЧЭаТМФХЮЧР. 2003. № 6. P. 11—12. 

154. Jacob J., Eiker U., Barth U. Raumklimatisierung mittels solar betriebener 

Diffusions-AЛЬШrЩЭТШЧЬФКХЭОЦКЬМСТЧО. HШrТгШЧЭО 2005.  № 26. P. 11—14. 

155. Kholodkov A.,Titlov A. Modeling of thermal modes of the reflux condenser of 

ЭСО КЛЬШrЩЭТШЧ rОПrТРОrКЭТШЧ ЮЧТЭ. EUREKA: PСвЬТМЬ КЧН EЧРТЧООrТЧР. 2017. № 3. 

P.31—40. 10. DOI: 10.21303/2461-4262.2017.00358. 

156.  Kouremenos D. A., Stegou-Sagia A. Evaparation of NH3 in NH3 /H2 

Atmosphere by 25 bar for Neutral Gas Absorption Refrigeration Units. Fersch. 

IЧРОЧТОЮrа. 1986. VШХ. 52. № 5. P. 153—161. 

157.  Kouremenos D. A., Stegou-Sagia A. The psychrometric problem for the 

evaporation of NH3 in NH3 /H2 atmosphere in neutral gas absorption refrigeration 

http://www.electroluxappliances.com/
http://hangzhou-east.fuzing.com/
http://web2.cylex.de/firma-home/ivg-bulka-lehel-gmbh-2425863.html
http://web2.cylex.de/firma-home/ivg-bulka-lehel-gmbh-2425863.html


170 
 

units for pressures 17,5 to 27,5 bar. Warme-ЮЧН SЭШППЮЛОrЭrКР. 1988. VШХ. 22. № 6. P. 

373—378. 

158.  Kouremenos D. A., Stegou-Sagia A. Use of helium instead of hydrogen in 

inert absorption refrigeration. International Journal of Refrigeration. 1988. Band 11. 

№ 5.  P. 336—341. 

159. Koyfman A., M. Jelinek, A. Levy, I. Borde. An experimental investigation of 

bubble pump performance for diffusion absorption refrigeration system with organic 

аШrФТЧР ПХЮТНЬ. AЩЩХТОН TСОrЦКХ EЧРТЧООrТЧР. 2003. № 23. P.1881—1894. 

160.  Laguerre O., Derens E., Palagos B. The analysis of the factors determining 

ЭОЦЩОrКЭЮrО ТЧ К СШЮЬО rОПrТРОrКЭШr. IЧЭ.J. RОПr. 2002. VШХ. 25.  № 5.  P. 653—659. 

161. Linko Gas Refrigerator Manufacturing Co. URL :            

http://linkogas.en.ec21.com. (ɞɚɬɚ ɡɜɟɪɧɟɧɧɹ: 28.05.2017). 

162. Made-in-china. URL :  http://www.made-in-china.com/products-search/ 

hot-china-products/Absorption_Refrigerator.html. (ɞɚɬɚ ɡɜɟɪɧɟɧɧɹ: 27.05.2017). 

163.  Manuel Conde-Petit. Thermophysical Properties of {NH3 + H2O} mixtures for 

the industrial design of absorption refrigeration equipment. Zurich: M. Conde 

engineering, 2006. – 38 p. 

164. Mazouz, S., Mansouri, R., & Bellagi, A. (2014). Experimental and 

thermodynamic investigation of an ammonia/water diffusion absorption machine. 

IЧЭОrЧКЭТШЧКХ JШЮrЧКХ ШП RОПrТРОrКЭТШЧ. 2014. № 45. P. 83-91. 

doi:10.1016/j.ijrefrig.2014.06.002. 

165. Michael Jelinek, Avi Levy, Irene Borde. The influence of the evaporator inlet 

conditions on the performance of a diffusion absorption refrigeration cycle. Applied 

TСОrЦКХ EЧРТЧООrТЧР. 2016. № 45. Ɋ. 979—987. 

166. Mustafa Ali Erгӧг. IЧЯОЬЭТРКЭТШЧ ЭСО ОППОМЭЬ ШП НТППОrОЧЭ СОКЭ ТЧЩЮЭЬ ЬЮЩЩХТОН ЭШ 

the generator on the energy performance in diffusion absorption refrigeration 

ЬвЬЭОЦЬ. IЧЭОrЧКЭТШЧКХ JШЮrЧКХ ШП RОПrТРОrКЭТШЧ. 2015. № 54. Ɋ. 10—21. 

doi:10.1016/j.ijrefrig.2015.02.013. 

167.  Niebergal W. Sorptoin-kalte – maschinen. Berlin.: Springer, 1959. 554 p. 

http://linkogas.en.ec21.com/
http://www.made-in-china.com/products-search/


171 
 

168. ІШrМШХН IЧМ. RОПrТРОrКЭШrЬ.URL: СЭЭЩ://ааа.ЧШrМШХН.МШЦ. (ɞɚɬɚ ɡɜɟɪɧɟɧɧɹ: 

28.05.2017). 

169. Oasis Montana Inc.URL : http://www.servelrefrigerators.com. (ɞɚɬɚ ɡɜɟɪɧɟɧ-

ɧɹ: 28.05.2017). 

170. Paiguy Armand Ngouateu Wouagfack, Rene Tchinda. Optimal performance of 

an absorption refrigerator based on maximum ECOP. International Journal of 

RОПrТРОrКЭТШЧ. 2014. № 40. Ɋ. 404—415. doi:10.1016/j.ijrefrig.2013.11.025. 

171. PHOENIX CONTACT GmbH & Co. KG URL :  

https://www.phoenixcontact.com/online/portal/pc. (ɞɚɬɚ ɡɜɟɪɧɟɧɧɹ: 28.05.2017). 

172. PЮЦЩХОЬЬ КЛЬШrЩЭТШЧ rОПrТРОrКЭШr ЮЬТЧР К УОЭ: ɩɚɬ. 2008/0196444 A1 ɋɒȺ: 

ɆɉɄ7 F25B15/00, F25B15/04. №12/012962 ; ɡɚɹɜɥ. 06.02.2008. 

173. Pongsid Srikhiin, Satha Aphornratana, Supachart Chungpaibulpatana. A 

review of absorption refrigeration technologies. Renewable and Sustainable Energy 

RОЯТОаЬ 2001. № 5. Ɋ. 343—372. 

174. Pongsid Srikhiin, Satha Aphornratana. Ivestigation of a diffusion absorption 

rОПrТРОrКЭШr. AЩЩХТОН TСОrЦКХ EЧРТЧООrТЧР. 2002. № 22. Ɋ.1181—1193. 

175. RШНrъРОЬ-MЮюШЬ J.L., BОХЦКЧ-Flores J.M. Review of diffusion-absorption 

rОПrТРОrКЭТШЧ ЭОМСЧШХШРТОЬ. RОЧОаКЛХО КЧН SЮЬЭКТЧКЛХО EЧОrРв RОЯТОаЬ. 2014. №. 30. 

P. 145—153. 

176. SathyКЛСКЦК A., AЬСШФ BКЛЮ Ɍ. Ɋ. TСОrЦШНвЧКЦТМ ЬТЦЮХКЭТШЧ ШП КЦЦШЧТК-

аКЭОr КЛЬШrЩЭТШЧ rОПrТРОrКЭТШЧ ЬвЬЭОЦ. TСОrЦКХ ЬМТОЧМО. 2008. VШХ.12. № 3. Ɋ. 45—

53. 

177. Servel.URL:http://www.gas-refrigerators.com/propane/servel-by-

dometic.html. (ɞɚɬɚ ɡɜɟɪɧɟɧɧɹ: 28.05.2017). 

178. Sibir International AB. URL :  https://www.sibir.com. (ɞɚɬɚ ɡɜɟɪɧɟɧɧɹ: 

28.05.2017). 

179. Silent cellars of Dometic. URL : http://www.silentcellar.com. (ɞɚɬɚ ɡɜɟɪɧɟɧ-

ɧɹ: 28.05.2017). 

https://www.phoenixcontact.com/online/portal/pc
https://www.sibir.com/


172 
 

180. Smirnov G. F., Bukraba M.A., Fattuh T., Nablus B. Domestic Refrigerators 

with Absorption-Diffusion Units and Heat-Transfer Panels. Int. J. Refrig. 1996. Vol. 

19.  № 8. P. 517—521. 

181.  Stierlin H. Die thearetichen Grundlagen der Absorption –Kaltemaschinen. 

KКХЭО КЧН KХТЦКRЮЧНЬСКЮ. 1971. № 3.  P.57—64. 

182.  Stirlin H. Neueucglichseitenfurden absorptions – Kunlschran. Kaltetechnik. – 

1964. № 9. P. 264—270. 

183. Stirlin H. Die VerdiensteAltenKirchs in die Absorptions-Kuhltechnik. Klima-

Kalte-HОТгЮЧР. 1991. № 4. P.1—8. 

184. Sun D. W. Comparison of the Performances of NH3-H2O, NH3-LiNO3 and 

NH3-NaSCN Absorption Refrigeration Systems. Energy Conversion 

Management.1998. № 39. P 357—368. 

185. Sun D. W. Computer Simulation and Optimization of Ammonia-Water 

Absorption Refrigeration Systems. Energy Sources. 1997. № 17. P. 211—221. 

186.  Sun D. W. Thermodynamic Design Data an Optimum Design Maps for 

Absorption Refrigeration Systems. Applied Thermal Engineering. 1996. № 17. P. 

211—221. 

187. SöгОЧ AНЧКЧ, TКвПЮЧ MОЧХТФ, EЧРТЧ нгЛКЬ. TСО ОППОМЭ ШП ОУОМЭШr ШЧ ЭСО 

performance of diffusion absorption refrigeration systems: An experimental study. 

ApЩХТОН TСОrЦКХ EЧРТЧООrТЧР. 2012. № 33-34. Ɋ. 44—53. 

188. Tassou S., De-Lille G., Ge, Y. Food transport refrigeration – Approaches to 

reduce energy consumption and environmental impacts of road transport. Applied 

ThОrЦКХ EЧРТЧООrТЧР. 2009. № 29(8-9). Ɋ. 1467—1477. doi:10.1016/ 

j.applthermaleng.2008.06.027. 

189. Thetford Corporation. URL :  https://www.thetford-europe.com. (ɞɚɬɚ ɡɜɟɪ-

ɧɟɧɧɹ: 28.05.2017). 

190. Titlov A.S., Kholodkov A.O. Scientific and Technical bases energy saving of 

domestic absorption refrigeration device ДɌɟɤɫɬЖ. The Second North and East 

EЮrШЩОКЧ CШЧРrОЬЬ ШЧ FШШН «ІEEFШШН – 2013», KвТЯ, MКв 26-29, 2013. Book of 

abstracts. – NUFT, Kyiv, Ukraine.  P.159. 



173 
 

191. Titlova O., Titlov O., Olshevska O. Search of the energy efficient operation 

modes of absorption refrigeration units. Eastern-European Journal of Enterprise 

TОМСЧШХШРТОЬ. 2016. № 5/2(83). P. 45—53. DOI:10.15587/1729-4061.2016.79353. 

192. The advantages of the absorption refrigerator by Eco ice. URL :  

http://www.eco-ice.net/en/akm/eco-ice-vorteile. (ɞɚɬɚ ɡɜɟɪɧɟɧɧɹ: 27.05.2017). 

193. Walliams A. G., Kroger D. G., Rohsenow W. M. Review of Methods for 

EЧМСКЬТЧР HОКЭ TrКЧЬПОr RКЭОЬ ТЧ SЮrПКМО CШЧНОЧЬОrЬ. CСОЦ. EЧР. SМТ. 1968. № 223. 

Ɋ. 367—373. 

194. Wang Q., Gong L., Wang J.P., Sun T.F, Cui K., Chen G.M. A numerical 

investigation of a diffusion absorption refrigerator operating with the binary 

rОПrТРОrКЧЭ ПШr ХШа ЭОЦЩОrКЭЮrО КЩЩХТМКЭТШЧЬ. AЩЩХТОН TСОrЦКХ EЧРТЧООrТЧР. 2011. № 

31. P. 1763—1779. 

195. Welcome to the Zero Group of Companies. URL :            

http://www.zeroappliances.co.za. (ɞɚɬɚ ɡɜɟɪɧɟɧɧɹ: 28.05.2017). 

196. ВТХНТг A., ErЬöг M.A., GöгЦОЧ B. EППОМЭ ШП ТЧЬЮХКЭТШЧ ШЧ ЭСО ОЧОrРв КЧН 

exergy performances in DAR system. IntОrЧКЭТШЧКХ JШЮrЧКХ ШП RОПrТРОrКЭТШЧ. 2014. № 

44. P. 161—167.  

197. Yuyao Hengyang Electric Appliance Co.,Ltd. URL : https://www.hyea.com. 

(ɞɚɬɚ ɡɜɟɪɧɟɧɧɹ: 28.05.2017). 

198. Zhang, N., Lior. Development of a Novel Combined Absorption Cycle for 

Power Generation and Refrigeration. Journal of Energy Resources Technology J. 

EЧОrРв RОЬШЮr. TОМСЧШХ. 2007.  № 129(3). НШТ:10.1115/1.2751506. 

199. Zhen Long, Yong Luo, Huashan Li, Xianbiao Bu, Weibin Ma. Performance 

analysis of a diffusion absorption refrigeration cycle working with TFE-TEGDME 

ЦТбЭЮrО/ EЧОrРв КЧН BЮТХНТЧР. 2013. № 58. Ɋ. 86—92. 

200. ГШСКr Ⱥ., JОХТЧОФ Ɇ., LОЯв Ⱥ., BШrНО I. TСО ТЧПХЮОЧМО ШП НТППЮЬТШЧ КЛЬШrЩЭТШЧ 

refrigeration cycle configuration on the performance. International Journal of 

RОПrТРОrКЭТШЧ. 2005.  № 28. P. 515—525.  

http://www.zeroappliances.co.za/
https://www.hyea.com/


174 
 

201. ГШСКr Ⱥ., JОХТЧОФ Ɇ., LОЯв Ⱥ., BШrНО I. TСО ТЧПХЮОЧМО ШП НТППЮЬТШЧ КЛЬШrЩЭТШЧ 

refrigeration cycle configuration on the performance. Applied Thermal Engineering. 

2007.  № 27. Ɋ. 2213—2219. 

202. Zoltaniecki A., Ziaja E., Maczek K. Wybrane aspekty badania warnikow 

КЛЬШrЩМвУЧвМС МСШХШНгТКrОФ НШЦШавМС. CСШХШНЧШЭаШ. 1982. T. 17. № 18. C. 25—

28. 

 

 

 

 

 

                               

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



175 
 

 

 

 

 

 

 

 

 

 

 

 

ȾɈȾȺɌɄɂ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



176 
 

Ⱦɨɞɚɬɨɤ Ⱥ 

ɋɩɢɫɨɤ ɩɭɛɥɿɤɚɰɿɣ ɡɞɨɛɭɜɚɱɚ ɏɨɥɨɞɤɨɜɚ Ⱥ.Ɉ. ɡɚ ɬɟɦɨɸ ɞɢɫɟɪɬɚɰɿʀ  
 «ɍɞɨɫɤɨɧɚɥɟɧɧɹ ɪɟɠɢɦɿɜ ɪɨɛɨɬɢ ɝɟɧɟɪɚɬɨɪɧɢɯ ɜɭɡɥɿɜ ɚɛɫɨɪɛɰɿɣɧɢɯ ɯɨɥɨ-

ɞɢɥьɧɢɯ ɩɪɢɥɚɞɿɜ» ɿ ɜɿɞɨɦɨɫɬɿ ɩɪɨ ɚɩɪɨɛɚɰɿɸ ɪɟɡɭɥьɬɚɬɿɜ ɞɢɫɟɪɬɚɰɿʀ  
  
Ɉɫɧɨɜɧɿ ɧɚɭɤɨɜɿ ɪɟɡɭɥьɬɚɬɢ ɞɢɫɟɪɬɚɰɿʀμ 

1. Kholodkov A., Titlov A. Modeling of thermal modes of the reflux condenser of 

the absorption refrigeration unit. EUREKA: Physics and Engineering. 2017. No 3. P. 

31—40. 10. DOI: 10.21303/2461-4262.2017.00358.  

2. Ɇɚɪɬɵɧɸɤ (ɏɨɥɨɞɤɨɜ) Ⱥ.Ɉ., ɉɪɨɰɶ Ɋ.ɇ., Ɍɢɬɥɨɜ Ⱥ.ɋ. Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɧɵɯ 

ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɚɛɫɨɪɛɰɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɫɩɨɫɨɛɧɵɯ 

ɨɛɟɫɩɟɱɢɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɪɟɠɢɦɵ ɯɪɚɧɟɧɢɹ ɩɪɢ ɪɚɛɨɬɟ ɫ ɚɥɶɬɟ-

ɪɧɚɬɢɜɧɵɦɢ ɢ ɜɨɡɨɛɧɨɜɥɹɟɦɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ. ɇɚɭɤɨɜɿ ɩɪɚɰɿ 

ɈɇȺɏɌ. 2011. ȼɢɩ. 39. Ɍ.1. ɋ. 128—136.  

3. ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ., Ɍɢɬɥɨɜ Ⱥ.ɋ. Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟ-

ɧɢɹ ɛɵɬɨɜɵɦɢ ɚɛɫɨɪɛɰɢɨɧɧɵɦɢ ɯɨɥɨɞɢɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ. ɇɚɭɤɨɜɿ ɩɪɚɰɿ 

ɈɇȺɏɌ. 2014. ȼɢɩ. 45. Ɍ.1. ɋ. 69—76.  

4. Ɍɢɬɥɨɜ Ⱥ.ɋ., Ɉɱɟɪɟɬɹɧɵɣ ɘ.Ⱥ., ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ., Ɉɫɬɚɩɟɧɤɨ Ⱥ.ȼ. Ɋɚɡɪɚɛɨɬɤɚ 

ɢ ɢɫɫɥɟɞɨɜɚɧɢɟ ɝɟɧɟɪɚɬɨɪɨɜ ɬɪɚɧɫɩɨɪɬɧɵɯ ɚɛɫɨɪɛɰɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ. ɏɨ-

ɥɨɞɢɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɬɟɯɧɨɥɨɝɿɹ. 2016.  № 52(6). ɋ. 27—36.  

5. ȼɚɫɵɥɢɜ Ɉ.Ȼ., Ɍɢɬɥɨɜ Ⱥ.ɋ., ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɵɯ ɪɟ-

ɠɢɦɨɜ ɩɨɞɴɟɦɧɨɝɨ ɭɱɚɫɬɤɚ ɞɟɮɥɟɝɦɚɬɨɪɚ ɛɵɬɨɜɨɝɨ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɯɨɥɨɞɢɥɶ-

ɧɨɝɨ ɚɝɪɟɝɚɬɚ. ɏɨɥɨɞɢɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɬɟɯɧɨɥɨɝɿɹ. 2017. № 53(1). ɋ. 20—26. DOI: 

http: //dx.doi.org/10.15673/ret.v53i1.535.  

6. Ɍɢɬɥɨɜ Ⱥ.ɋ., ɂɳɟɧɤɨ ɂ.ɇ., Ɍɢɬɥɨɜɚ Ɉ.Ⱥ., ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ., Ɉɱɟɪɟɬɹɧɵɣ 

ɘ.Ⱥ. ɉɨɢɫɤ ɦɟɬɨɞɨɜ ɩɨɜɵɲɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɚɛɫɨɪɛ-

ɰɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɩɪɢɛɨɪɨɜ. ɏɨɥɨɞɢɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɬɟɯɧɨɥɨɝɿɹ. 2017.  № 

54(2). ɋ. 21—28. : http://dx.doi.org/10.15673/ret.v53i2.591.  

http://dx.doi.org/10.15673/ret.v53i2.591
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7. Ɍɢɬɥɨɜ Ⱥ.ɋ., ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ. ɉɨɜɵɲɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɛɵɬɨɜɵɯ ɚɛɫɨɪɛɰɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɩɪɢɛɨɪɨɜ. ɏɨɥɨɞɢɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɬɟɯɧɨ-

ɥɨɝɿɹ. 2017. № 55(3). ɋ. 27—36.  

8. ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ., Ɍɢɬɥɨɜ Ⱥ.ɋ. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɵɯ ɪɟɠɢɦɨɜ ɞɟɮɥɟɝɦɚ-

ɬɨɪɚ ɛɵɬɨɜɨɝɨ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɯɨɥɨɞɢɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ. ɏɨɥɨɞɢɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ 

ɬɟɯɧɨɥɨɝɿɹ. 2017.  № 56(4). ɋ. 17—24.  

9. ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ., Ɍɢɬɥɨɜ Ⱥ.ɋ. Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɝɟɧɟɪɚɬɨɪɧɵɯ ɭɡɥɨɜ ɚɛɫɨɪɛɰɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɜ 

ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɏɨɥɨɞɢɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɬɟ-

ɯɧɨɥɨɝɿɹ. 2017.  № 57(5). ɋ. 4—13.  

      Аɩɪɨɛɚɰɿя ɦɚɬɟɪɿɚɥɿɜ  ɞɢɫɟɪɬɚɰɿʀμ 

1. Ɍɢɬɥɨɜ Ⱥ.ɋ., Ɇɚɪɬɵɧɸɤ (ɏɨɥɨɞɤɨɜ) Ⱥ.Ɉ., Ɋɟɞɭɧɨɜ Ƚ.Ɇ. Ɋɚɡɪɚɛɨɬɤɚ ɩɪɢɧ-

ɰɢɩɨɜ ɭɩɪɚɜɥɟɧɢɹ ɯɨɥɨɞɢɥɶɧɵɦɢ ɚɩɩɚɪɚɬɚɦɢ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɬɢɩɚ. PСТХШЬШЩСв 

of Sciences: Humboldt-Kolleg (Odessa, September 8-11, 2010). Odessa: Book of 

abstract. P. 95—97. (ɡɚɨɱɧɚ ɭɱɚɫɬɶ). 

2. Ɍɢɬɥɨɜ Ⱥ.ɋ., Ɇɚɪɬɵɧɸɤ (ɏɨɥɨɞɤɨɜ) Ⱥ.Ɉ., Ɋɟɞɭɧɨɜ Ƚ.Ɇ. Ɋɚɡɪɚɛɨɬɤɚ ɩɪɢɧ-

ɰɢɩɨɜ ɭɩɪɚɜɥɟɧɢɹ ɯɨɥɨɞɢɥɶɧɵɦɢ ɚɩɩɚɪɚɬɚɦɢ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɬɢɩɚ. ɍɞɨɫɤɨɧɚ-

ɥɟɧɧɹ ɦɚɥɨʀ ɯɥɚɞɨɬɟɩɥɨɬɟɯɧɿɤɢ – ɜɢɤɨɪɢɫɬɚɧɧɹ ɯɨɥɨɞɭ ɜ ɯɚɪɱɨɜɨʀ ɝɚɥɭɡɿ: ɦɚɬɟ-

ɪɿɚɥɢ V Ɇɿɠɧɚɪ. ɧɚɭɤ.-ɬɟɯɧɿɱ. ɤɨɧɮ. (Ⱦɨɧɟɰɶɤ, Ⱦɨɧɟɰ. ɧɚɰ. ɭɧ-ɬ ɟɤɨɧɨɦɿɤɢ ɿ ɬɨ-

ɪɝɿɜɥɿ ɿɦ. Ɇ. Ɍɭɝɚɧ-Ȼɚɪɚɧɨɜɫɤɨɝɨ, 9-11 ɜɟɪɟɫɧɹ 2010 ɪ.). Ⱦɨɧɟɰɶɤ: ȾɨɧɇɍȿɌ, 

2010. ɋ.94—95. (ɡɚɨɱɧɚ ɭɱɚɫɬɶ). 

3. Ɍɢɬɥɨɜ Ⱥ.ɋ., Ɇɚɪɬɵɧɸɤ (ɏɨɥɨɞɤɨɜ) Ⱥ.Ɉ., Ɋɟɞɭɧɨɜ Ƚ.Ɇ. Ɋɚɡɪɚɛɨɬɤɚ ɩɪɢɧ-

ɰɢɩɨɜ ɭɩɪɚɜɥɟɧɢɹ ɯɨɥɨɞɢɥɶɧɵɦɢ ɚɩɩɚɪɚɬɚɦɢ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɬɢɩɚ. ȱɧɧɨɜɚɰɿʀ ɜ 

ɫɭɞɧɨɛɭɞɭɜɚɧɧɿ ɬɚ ɨɤɟɚɧɨɬɟɯɧɿɰɿ: ɬɟɡɢ ɞɨɤɥɚɞɿɜ Ɇɿɠɧɚɪ. ɧɚɭɤ.-ɬɟɯɧɿɱ. ɤɨɧɮ. 

(Ɇɢɤɨɥɚʀɜ, 15-17 ɜɟɪɟɫɧɹ 2010 ɪ.). Ɇɢɤɨɥɚʀɜ: ɇɍɄ, 2010. ɋ. 254—256. (ɡɚɨɱɧɚ 

ɭɱɚɫɬɶ). 

4. Ɇɚɪɬɵɧɸɤ (ɏɨɥɨɞɤɨɜ) Ⱥ.Ɉ., Ɍɢɬɥɨɜ Ⱥ.ɋ. ɉɨɜɵɲɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɚɛɫɨɪɛɰɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɩɭɬɟɦ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚ-

ɧɢɹ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɭɡɥɚ. ɋɭɱɚɫɧɿ ɩɪɨɛɥɟɦɢ ɯɨɥɨɞɢɥɶɧɨʀ ɬɟɯɧɿ-
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ɤɢ ɿ ɬɟɯɧɨɥɨɝɿʀ: ɡɛɿɪɧɢɤ ɬɟɡ ɞɨɩɨɜɿɞɟɣ Ɇɿɠɧɚɪ. ɧɚɭɤ.-ɬɟɯɧɿɱ. ɤɨɧɮ. (Ɉɞɟɫɚ, 17-20 

ɤɜɿɬɧɹ 2011 ɪ.). Ɉɞɟɫɚ: ɈɇȺɏɌ, 2011. C.81—82. (ɨɱɧɚ ɭɱɚɫɬɶ) 

5. Ɍɢɬɥɨɜ Ⱥ.ɋ., Ɇɚɪɬɵɧɸɤ (ɏɨɥɨɞɤɨɜ) Ⱥ.Ɉ., Ɋɟɞɭɧɨɜ Ƚ.Ɇ. Ɋɚɡɪɚɛɨɬɤɚ ɩɪɢɧ-

ɰɢɩɨɜ ɭɩɪɚɜɥɟɧɢɹ ɯɨɥɨɞɢɥɶɧɵɦɢ ɚɩɩɚɪɚɬɚɦɢ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɬɢɩɚ. ɋɭɱɚɫɧɿ 

ɩɪɨɛɥɟɦɢ ɯɨɥɨɞɢɥɶɧɨʀ ɬɟɯɧɿɤɢ ɿ ɬɟɯɧɨɥɨɝɿʀ: ɡɛɿɪɧɢɤ ɬɟɡ ɞɨɤɥɚɞɿɜ 7 - ɨʀ  Ɇɿɠɧɚɪ. 

ɧɚɭɤ.-ɬɟɯɧɿɱ. ɤɨɧɮ. (Ɉɞɟɫɚ, 14-16 ɜɟɪɟɫɧɹ 2011 ɪɨɤɭ). Ɉɞɟɫɚ: ɈȾȺɏ, 2011. ɑɚɫ-

ɬɢɧɚ 1. ɋ.47—50. (ɨɱɧɚ ɭɱɚɫɬɶ). 

6. Ɍɢɬɥɨɜ Ⱥ.ɋ., Ɋɟɞɭɧɨɜ Ƚ.Ɇ., ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ. Ɋɚɡɪɚɛɨɬɤɚ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸ-

ɳɢɯ ɩɪɢɧɰɢɩɨɜ ɭɩɪɚɜɥɟɧɢɹ ɯɨɥɨɞɢɥɶɧɵɦɢ ɚɩɩɚɪɚɬɚɦɢ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɬɢɩɚ. 

ɋɬɪɚɬɟɝɢɹ ɤɚɱɟɫɬɜɚ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɨɛɪɚɡɨɜɚɧɢɢ: ɦɚɬ-ɥɵ IБ Ɇɟɠɞɭɧɚɪ. 

ɤɨɧɮ. (ȼɚɪɧɚ, Ȼɨɥɝɚɪɢɹ, 31ɦɚɹ-7 ɢɸɧɹ 2013 ɝɨɞɚ). Ɍ.III. ɋ. 210—212. (ɋɩɟɰ. 

ɜɵɩɭɫɤ ɦɟɠɞɭɧɚɪ. ɧɚɭɱ. ɠ-ɥɚ «AМЭК UЧТЯОrЬТЭКЭТЬ PШЧЭТМК EЮбТЧЮЬ»). (ɡɚɨɱɧɚ 

ɭɱɚɫɬɶ). 

7. Titlov A.S., Kholodkov A.O.  Scientific and Technical bases energy saving of 

domestic absorption refrigeration device. NEEFood – 2013: the Second North and 

East European Congress on Food (Kyiv, May 26-29, 2013). BOOK OF ABSTRATS. 

NUFT, KвТЯ, UФrКТЧО. S.159. (ɡɚɨɱɧɚ ɭɱɚɫɬɶ). 

8. Ɍɢɬɥɨɜ Ⱥ.ɋ., ȼɚɫɵɥɢɜ Ɉ.Ȼ., Ɍɸɯɚɣ Ⱦ.ɋ., ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ., Ɋɟɞɭɧɨɜ Ƚ.Ɇ. 

ɗɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɟ ɩɪɢɧɰɢɩɵ ɭɩɪɚɜɥɟɧɢɹ ɛɵɬɨɜɵɦɢ ɚɛɫɨɪɛɰɢɨɧɧɵɦɢ ɯɨɥɨ-

ɞɢɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ. ɏɨɥɨɞ ɜ ɟɧɟɪɝɟɬɢɰɿ ɿ ɧɚ ɬɪɚɧɫɩɨɪɬɿ: ɫɭɱɚɫɧɿ ɩɪɨɛɥɟɦɢ 

ɤɨɧɞɢɰɿɸɜɚɧɧɹ ɬɚ ɪɟɮɪɢɠɟɪɚɰɿʀ: ɡɛɿɪɧɢɤ ɧɚɭɤɨɜɢɯ ɩɪɚɰɶ ȱȱ Ɇɿɠɧɚɪ. ɧɚɭɤ.-

ɬɟɯɧɿɱɧ. ɤɨɧɮ. (Ɇɢɤɨɥɚʀɜ, 10-11 ɠɨɜɬɧɹ 2013 ɪ.). ɑɚɫɬɢɧɚ 1. Ɇɢɤɨɥɚʀɜ: ɇɍɄ, 

2013. ɋ. 168—170. (ɡɚɨɱɧɚ ɭɱɚɫɬɶ). 

9. Ɍɢɬɥɨɜ Ⱥ.ɋ., Ɍɢɬɥɨɜɚ Ɉ.Ⱥ., ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ. Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢ-

ɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɛɵɬɨɜɵɦɢ ɚɛɫɨɪɛɰɢɨɧɧɵɦɢ ɯɨɥɨɞɢɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ: 

ȱɧɧɨɜɚɰɿʀ ɜ ɫɭɞɧɨɛɭɞɭɜɚɧɧɿ ɬɚ ɨɤɟɚɧɨɬɟɯɧɿɰɿ: ɦɚɬɟɪɿɚɥɢ V Ɇɿɠɧɚɪ. ɧɚɭɤ.-ɬɟɯɧɿɱ. 

ɤɨɧɮ. (Ɇɢɤɨɥɚʀɜ, 8-10 ɠɨɜɬɧɹ 2014 ɪ.). Ɇɢɤɨɥɚʀɜ: ɇɍɄ, 2014. ɋ. 299—301. (ɨɱ-

ɧɚ ɭɱɚɫɬɶ) 

10. Ɍɢɬɥɨɜɚ Ɉ.Ⱥ., ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ., Ɍɢɬɥɨɜ Ⱥ.ɋ. Ⱥɧɚɥɢɡ ɪɟɠɢɦɨɜ ɬɟɩɥɨɦɚɫɫɨɨ-

ɛɦɟɧɚ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɬɟɱɟɧɢɹ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɜ ɝɟɧɟɪɚɬɨɪɟ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ 
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ɯɨɥɨɞɢɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ. Ʉɚɡɚɯɫɬɚɧ-ɏɨɥɨɞ 2015: ɫɛɨɪɧɢɤ ɞɨɤɥɚɞɨɜ Ɇɟɠɞɭɧɚɪ. 

ɧɚɭɱ.-ɬɟɯɧɢɱ. ɤɨɧɮ. (Ⱥɥɦɚɬɵ, 19 ɮɟɜɪɚɥɹ 2015 ɝ.) – Ⱥɥɦɚɬɵ: ȺɌɍ, 2015. ɋ. 96—

101. (ɡɚɨɱɧɚ ɭɱɚɫɬɶ). 

11. Ɉɫɚɞɱɭɤ ȿ.Ⱥ., ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ.  Ⱥɧɚɥɢɡ ɫɨɜɪɟɦɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢɫɫɥɟɞɨ-

ɜɚɧɢɣ ɢ ɪɚɡɪɚɛɨɬɨɤ ɝɟɧɟɪɚɬɨɪɨɜ ɚɛɫɨɪɛɰɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ. ȱɧɧɨ-

ɜɚɰɿʀ ɜ ɫɭɞɧɨɛɭɞɭɜɚɧɧɿ ɬɚ ɨɤɟɚɧɨɬɟɯɧɿɰɿ: ɦɚɬɟɪɿɚɥɢ VIȱ Ɇɟɠɞɭɧɚɪ. ɧɚɭɱ.-ɬɟɯɧɿɱ. 

ɤɨɧɮ. (Ɇɢɤɨɥɚʀɜ, ɇɍɄ, 12-14 ɠɨɜɬɧɹ 2016 ɪ.). Ɇɢɤɨɥɚʀɜ: ɇɍɄ, 2016. ɋ. 237—

239. (ɨɱɧɚ ɭɱɚɫɬɶ). 

Дɨɞɚɬɤɨɜɿ ɧɚɭɤɨɜɿ ɩɪɚɰɿμ 

1. ɏɨɥɨɞɤɨɜ Ⱥ.Ɉ., Ɍɢɬɥɨɜ Ⱥ.ɋ. Ɋɨɡɪɨɛɥɟɧɧɹ ɟɤɨɥɨɝɿɱɧɨ ɛɟɡɩɟɱɧɨɝɨ ɯɨɥɨɞɢɥɶ-

ɧɢɤɚ, ɳɨ ɩɪɚɰɸє ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɫɨɧɹɱɧɨʀ ɟɧɟɪɝɿʀ: ɡɛɿɪɧɢɤ ɧɚɭɤɨɜɢɯ ɩɪɚɰɶ ɦɨ-

ɥɨɞɢɯ ɭɱɟɧɢɯ, ɚɫɩɿɪɚɧɬɿɜ ɬɚ ɫɬɭɞɟɧɬɿɜ. Ɉɞɟɫɚ: ɈɇȺɏɌ, 2012. Ɍ. 2. ɋ. 172—173. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



180 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ⱦɨɞɚɬɨɤ Ȼ. 
ɋɬɪɭɤɬɭɪɧɿ ɫɯɟɦɢ ɦɨɞɟɥɸɜɚɧɧɹ ɬɟɦɩɟɪɚɬɭɪɧɢɯ ɩɨɥɿɜ ɞɟɮɥɟɝɦɚɬɨɪɚ, ɳɨ 

ɫɤɥɚɞɚєɬьɫɹ ɡ 20 ɟɥɟɦɟɧɬɚɪɧɢɯ ɹɱɿɣɨɤ 
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Ɋɢɫ. Ȼ.2. ɋɯɟɦɚ ɦɨɞɟɥɸɜɚɧɧɹ ɿ-ʀ ɞɿɥɹɧɤɢ ɞɟɮɥɟɝɦɚɬɨɪɚ 

 

Ɋɢɫ. Ȼ.3. ɋɯɟɦɚ ɦɨɞɟɥɸɜɚɧɧɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɭ Q1  
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Ɋɢɫ. Ȼ.4. ɋɯɟɦɚ ɦɨɞɟɥɸɜɚɧɧɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɭ Q2 

 

Ɋɢɫ. Ȼ.5. ɋɯɟɦɚ ɦɨɞɟɥɸɜɚɧɧɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɭ Q3 
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Ⱦɨɞɚɬɨɤ ȼ. 
ȱɧɮɨɪɦɚɰɿɹ ɩɪɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɟɡɭɥьɬɚɬɿɜ ɞɢɫɟɪɬɚɰɿɣɧɨʀ ɪɨɛɨɬɢ ɧɚ ɫɩɟɰɿɚ-
ɥɿɡɨɜɚɧɨɦɭ ɟɧɟɪɝɨɦɚɲɢɧɨɛɭɞɿɜɧɨɦɭ ɩɪɨɦɢɫɥɨɜɨɦɭ ɩɿɞɩɪɢєɦɫɬɜɿ ɦ. Ɉɞɟɫɢ 

(ɌȾȼ «Ɂɨɧɬ») 
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