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ɧɵɯ� ɢ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ� ɨɜɨɳɧɵɯ� ɫɨɤɨɜ. ɉɨɤɚɡɚɧɚ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ� ɤɭɩɚɠɢɪɨɜɚɧɢɹ� ɦɨɪɤɨɜɧɨɝɨ� ɢ� ɬɨ-
ɦɚɬɧɨɝɨ�ɫɨɤɨɜ�ɫ�ɰɟɥɶɸ�ɩɨɜɵɲɟɧɢɹ�ɢɯ�ɩɨɥɟɡɧɨɫɬɢ�ɞɥɹ 
ɨɪɝɚɧɢɡɦɚ�ɩɨ�ɩɨɤɚɡɚɬɟɥɸ�ɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɢ 

ɜɡɚɢɦɨɨɛɨɝɚɳɟɧɢɹ� ɛɢɨɥɨɝɢɱɟɫɤɢ� ɚɤɬɢɜɧɵɦɢ� ɜɟɳɟ-
ɫɬɜɚɦɢ. 
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ɇɚɰɿɨɧɚɥɶɧɢɣ�ɭɧɿɜɟɪɫɢɬɟɬ�ɯɚɪɱɨɜɢɯ�ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ʉɢʀɜ 
ȼɂȼɑȿɇɇə�ȼɉɅɂȼɍ�ȼȺɄɍɍɆɇɈȽɈ�ɈȻɊɈȻɅȿɇɇə�ɇȺ�ȼɆȱɋɌ  

ɊɈɁɑɂɇɇɈȽɈ�ɉȿɄɌɂɇɍ�ɍ�əȻɅɍɑɇɈɆɍ�ɉɘɊȿ 
Ⱦɨɫɥɿɞɠɟɧɨ� ɜɩɥɢɜ� ɜɚɤɭɭɦɧɨɝɨ� ɨɛɪɨɛɥɟɧɧɹ� ɧɚ� ɜɦɿɫɬ� ɪɨɡɱɢɧ-

ɧɨɝɨ�ɩɟɤɬɢɧɭ�ɭ�ɹɛɥɭɱɧɨɦɭ�ɩɸɪɟ. Ⱦɨɜɟɞɟɧɨ, ɳɨ�ɩɿɞɜɢɳɟɧɧɹ�ɜɦɿɫɬɭ 
ɪɨɡɱɢɧɧɨɝɨ� ɩɟɤɬɢɧɭ� ɜɿɞɛɭɜɚɽɬɶɫɹ� ɜɧɚɫɥɿɞɨɤ� ɱɚɫɬɤɨɜɨʀ� ɞɟɫɬɪɭɤɰɿʀ 
ɩɪɨɬɨɩɟɤɬɢɧɭ. ȼɢɹɜɥɟɧɨ, ɳɨ� ɜɩɥɢɜ� ɬɢɫɤɭ� ɬɚ� ɬɟɦɩɟɪɚɬɭɪɢ� ɽ� ɩɨɡɢ-
ɬɢɜɧɢɦ�ɞɨ�ɩɟɜɧɨʀ�ɦɟɠɿ, ɡɚ�ɩɟɪɟɜɢɳɟɧɧɹ�ɹɤɨʀ�ɜɿɞɛɭɜɚɽɬɶɫɹ�ɡɧɢɠɟɧɧɹ 
ɡɚɝɚɥɶɧɨɝɨ� ɜɦɿɫɬɭ� ɩɟɤɬɢɧɨɜɢɯ� ɪɟɱɨɜɢɧ. Ⱦɨɜɟɞɟɧɨ� ɛɿɥɶɲɭ� ɟɮɟɤ-
ɬɢɜɧɿɫɬɶ�ɜɚɤɭɭɦɧɨɝɨ�ɨɛɪɨɛɥɟɧɧɹ�ɩɸɪɟ�ɡ� ɹɛɥɭɤ, ɩɨɪɿɜɧɹɧɨ� ɿɡ� ɝɨɦɨ-
ɝɟɧɿɡɚɰɿɽɸ. ɉɟɪɟɜɿɪɟɧɨ� ɦɨɠɥɢɜɿɫɬɶ� ɜɢɝɨɬɨɜɥɟɧɧɹ� ɦɨɪɨɡɢɜɚ� ɹɛɥɭɱ-
ɧɨɝɨ�ɜɢɫɨɤɨʀ  ɹɤɨɫɬɿ  ɧɚ�ɨɫɧɨɜɿ�ɚɤɬɢɜɨɜɚɧɨɝɨ�ɮɪɭɤɬɨɜɨɝɨ�ɩɸɪɟ.  

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ: ɩɸɪɟ�ɡ� ɹɛɥɭɤ, ɜɚɤɭɭɦɭɜɚɧɧɹ, ɩɟɤɬɢɧɨɜɿ� ɪɟ-
ɱɨɜɢɧɢ, ɦɨɪɨɡɢɜɨ.  

The influence of vacuum treatment on the content of soluble pec-
tin in apple puree was studied. It is shown that increasing of soluble pec-
tin’s content is going due to partial destruction of protopektyn. It was 
revealed that the influence of pressure and temperature has a positive ef-
fect to a certain limit. When it excesses the limit - the total content of 
pectin substances reduces. We proved more efficiency of apples’ puree 
vacuum processing, compared to homogenization. The possibility of 
making apple ice cream with high quality based on activated fruit puree 
was studied. 

Keywords: apple puree, vacuuming, pectin, ice cream. 

ɉɨɪɿɜɧɹɧɨ� ɡ� ɿɧɲɢɦɢ� ɜɢɞɚɦɢ� ɦɨɥɨɤɨɜɦɿɫɧɢɯ 
ɩɪɨɞɭɤɬɿɜ, ɦɨɪɨɡɢɜɨ� ɦɚɽ� ɪɹɞ� ɤɨɧɤɭɪɟɧɬɧɢɯ� ɩɟɪɟɜɚɝ, 
ɨɞɧɿɽɸ� ɡ� ɹɤɢɯ� ɽ� ɣɨɝɨ� ɭɧɿɜɟɪɫɚɥɶɧɢɣ� ɯɿɦɿɱɧɢɣ� ɫɤɥɚɞ 
[1]. ȼɢɤɨɪɢɫɬɚɧɧɹ� ɪɨɫɥɢɧɧɨʀ, ɿ, ɡɨɤɪɟɦɚ, ɩɟɤɬɢ-
ɧɨɜɦɿɫɧɨʀ� ɫɢɪɨɜɢɧɢ, ɭ� ɬɟɯɧɨɥɨɝɿʀ� ɦɨɪɨɡɢɜɚ 

ɜɿɞɪɿɡɧɹɽɬɶɫɹ� ɩɟɜɧɨɸ� ɫɩɟɰɢɮɿɤɨɸ, ɚ� ɪɿɡɧɿ� ɫɩɨɫɨɛɢ� ʀʀ 
ɬɟɩɥɨɜɨɝɨ� ɬɚ� ɦɟɯɚɧɿɱɧɨɝɨ� ɨɛɪɨɛɥɟɧɧɹ� ɦɨɠɭɬɶ� ɩɿɞɜɢ-
ɳɭɜɚɬɢ� ɬɟɯɧɨɥɨɝɿɱɧɭ� ɚɤɬɢɜɧɿɫɬɶ� ɩɨɥɿɫɚɯɚɪɢɞɿɜ [2]. ɍ 
ɬɪɚɞɢɰɿɣɧɢɯ� ɬɟɯɧɨɥɨɝɿɹɯ� ɫɬɪɭɤɬɭɪɨɜɚɧɢɯ� ɞɟɫɟɪɬɿɜ 
ɩɟɤɬɢɧɢ� ɡɚɫɬɨɫɨɜɭɸɬɶ� ɭ� ɜɢɝɥɹɞɿ� ɫɭɯɢɯ� ɩɨɪɨɲɤɿɜ� ɚɛɨ 
ɩɟɤɬɢɧɨɜɢɯ�ɟɤɫɬɪɚɤɬɿɜ [3], ɚɥɟ�ʀɯ�ɫɜɿɬɨɜɟ�ɜɢɪɨɛɧɢɰɬɜɨ 
ɡɨɫɟɪɟɞɠɟɧɨ, ɜ� ɨɫɧɨɜɧɨɦɭ, ɭ� ȯɜɪɨɩɿ (ɇɿɦɟɱɱɢɧɚ, 
ɒɜɟɣɰɚɪɿɹ, Ⱦɚɧɿɹ), ɉɿɜɞɟɧɧɿɣ� Ⱥɦɟɪɢɰɿ (Ⱥɪɝɟɧɬɢɧɚ, 
Ȼɪɚɡɢɥɿɹ), ɉɿɜɞɟɧɧɧɿɣ�Ⱥɮɪɢɰɿ, Ʉɢɬɚʀ�ɬɚ�ȱɪɚɧɿ, ɳɨ�ɫɬɚ-
ɜɢɬɶ� ɭ� ɡɚɥɟɠɧɿɫɬɶ� ɜɿɬɱɢɡɧɹɧɢɯ� ɜɢɪɨɛɧɢɤɿɜ� ɜɿɞ 
ɡɨɜɧɿɲɧɿɯ�ɩɨɫɬɚɜɨɤ�ɩɟɤɬɢɧɨɜɢɯ�ɤɨɧɰɟɧɬɪɚɬɿɜ. ȼɤɚɡɚɧɟ 
ɜɢɳɟ� ɫɜɿɞɱɢɬɶ� ɩɪɨ� ɬɟ, ɳɨ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɧɚɬɭɪɚɥɶɧɨʀ 
ɩɟɤɬɢɧɨɜɦɿɫɧɨʀ� ɫɢɪɨɜɢɧɢ� ɬɚ, ɡɨɤɪɟɦɚ, ɹɛɥɭɱɧɨɝɨ�ɩɸ-
ɪɟ, ɭ� ɜɢɪɨɛɧɢɰɬɜɿ� ɡɛɢɬɢɯ� ɞɟɫɟɪɬɿɜ� ɽ� ɞɨɫɢɬɶ� ɚɤɬɭɚɥɶ-
ɧɢɦ� ɬɚ� ɦɨɠɟ� ɩɪɢɜɧɟɫɬɢ� ɭ� ɤɥɚɫɢɱɧɿ� ɬɟɯɧɨɥɨɝɿʀ� ɩɟɜɧɿ 
ɿɧɧɨɜɚɰɿʀ.  

ɉɿɞ�ɞɿɽɸ�ɩɨɩɟɪɟɞɧɶɨɝɨ�ɝɿɞɪɨɬɟɪɦɿɱɧɨɝɨ�ɬɚ�ɦɟɯɚ-
ɧɿɱɧɨɝɨ�ɨɛɪɨɛɥɟɧɧɹ�ɦɨɠɥɢɜɚ�ɰɿɥɟɫɩɪɹɦɨɜɚɧɚ�ɚɤɬɢɜɚ-
ɰɿɹ� ɠɟɥɸɸɱɢɯ, ɟɦɭɥɶɝɭɸɱɢɯ� ɬɚ� ɫɬɚɛɿɥɿɡɭɸɱɢɯ� ɜɥɚɫ-
ɬɢɜɨɫɬɟɣ� ɩɟɤɬɢɧɨɜɦɿɫɧɢɯ� ɫɭɦɿɲɟɣ, ɹɤɿ� ɦɨɠɧɚ� ɡɚɫɬɨ-
ɫɨɜɭɜɚɬɢ� ɭ� ɹɤɨɫɬɿ� ɬɟɯɧɨɥɨɝɿɱɧɢɯ� ɯɚɪɱɨɜɢɯ� ɿɧɝɪɟɞɿɽɧ-
ɬɿɜ�ɭ�ɜɢɪɨɛɧɢɰɬɜɿ�ɦɨɪɨɡɢɜɚ.  

  

Ɋɢɫ. 1. Ȼɢɨɥɨɝɢɱɟɫɤɚɹ�ɚɤɬɢɜɧɨɫɬɶ�ɦɨɪɤɨɜɧɨɝɨ�ɢ�ɬɨɦɚɬ-
ɧɨɝɨ�ɫɨɤɨɜ: 1 - ɦɨɪɤɨɜɧɵɣ�ɫɨɤ�ɫɜɟɠɟɨɬɠɚɬɵɣ, 2 - ɦɨɪ-
ɤɨɜɧɵɣ�ɫɨɤ�ɫɬɟɪɢɥɢɡɨɜɚɧɧɵɣ, 3 - ɬɨɦɚɬɧɵɣ�ɫɨɤ�ɫɜɟɠɟ-
ɨɬɠɚɬɵɣ, 4 - ɬɨɦɚɬɧɵɣ�ɫɨɤ�ɫɬɟɪɢɥɢɡɨɜɚɧɧɵɣ 

Ɋɢɫ. 2. Ȼɢɨɥɨɝɢɱɟɫɤɚɹ�ɚɤɬɢɜɧɨɫɬɶ�ɤɭɩɚɠɟɣ�ɦɨɪɤɨɜɧɨɝɨ 
ɢ�ɬɨɦɚɬɧɨɝɨ�ɫɨɤɨɜ: 1 - ɦɨɪɤɨɜɧɵɣ�ɫɨɤ�ɫɬɟɪɢɥɢɡɨɜɚɧ-
ɧɵɣ, 2 - ɬɨɦɚɬɧɵɣ�ɫɨɤ�ɫɬɟɪɢɥɢɡɨɜɚɧɧɵɣ, 3…11 - % ɫɨ-
ɨɬɧɨɲɟɧɢɟ�ɦɨɪɤɨɜɧɨɝɨ�ɢ�ɬɨɦɚɬɧɨɝɨ�ɫɨɤɨɜ: 3- 9:1, 4- 8:2, 

5.- 7:3, 6- 6:4, 7- 5:5, 8- 4:6, 9- 3:7, 10- 2:8, 11-1:9 
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Ɂɚ� ɞɚɧɢɦɢ� Ʉɪɚɫɧɨɫɟɥɨɜɨʀ� ȯ�Ɉ. ɹɛɥɭɤɚ� ɥɿɬɧɿɯ 
ɫɨɪɬɿɜ�ɦɿɫɬɹɬɶ�ɞɨ 1,0…1,8 %, ɚ�ɹɛɥɭɤɚ�ɨɫɿɧɧɿɯ�ɫɨɪɬɿɜ – 
ɞɨ 2,0…2,5 % ɩɟɤɬɢɧɨɜɢɯ�ɪɟɱɨɜɢɧ, ɡ�ɹɤɢɯ�ɭɫɶɨɝɨ�ɛɿɥɹ 
20 % ɫɤɥɚɞɚɽ� ɝɿɞɪɚɬɨɩɟɤɬɢɧ [4]. Ɍɚɤɢɦ�ɱɢɧɨɦ, ɡɚɛɟɡ-
ɩɟɱɟɧɧɹ�ɜɦɿɫɬɭ�ɪɨɡɱɢɧɧɨɝɨ�ɩɟɤɬɢɧɭ�ɭ�ɫɤɥɚɞɿ�ɫɭɦɿɲɟɣ 
ɦɨɪɨɡɢɜɚ� ɞɨ� ɪɟɤɨɦɟɧɞɨɜɚɧɢɯ� ɬɟɯɧɨɥɨɝɿɱɧɢɦɢ� ɿɧ-
ɫɬɪɭɤɰɿɹɦɢ�ɡɧɚɱɟɧɶ (0,4…0,6 %) ɥɢɲɟ�ɡɚ�ɪɚɯɭɧɨɤ�ɣɨɝɨ 
ɩɪɢɪɨɞɧɨʀ�ɤɿɥɶɤɨɫɬɿ�ɭ�ɹɛɥɭɱɧɨɦɭ�ɩɸɪɟ�ɽ�ɧɟɞɨɫɬɚɬɧɿɦ. 
Ɂɜɿɞɫɢ� ɜɢɧɢɤɚɽ� ɡɚɜɞɚɧɧɹ� ɳɨɞɨ� ɩɿɞɜɢɳɟɧɧɹ� ɜɦɿɫɬɭ 
ɪɨɡɱɢɧɧɨɝɨ� ɩɟɤɬɢɧɭ� ɭ� ɩɟɤɬɢɧɨɜɦɿɫɧɿɣ� ɫɢɪɨɜɢɧɿ� ɡɚ 
ɪɚɯɭɧɨɤ�ɱɚɫɬɤɨɜɨʀ�ɞɟɫɬɪɭɤɰɿʀ�ɩɪɨɬɨɩɟɤɬɢɧɭ. 

ɇɚɣɛɿɥɶɲ� ɩɪɢɣɧɹɬɧɢɦ� ɫɩɨɫɨɛɨɦ, ɳɨ� ɞɨɡɜɨɥɹɽ 
ɨɞɟɪɠɚɬɢ� ɫɬɪɭɤɬɭɪɨɜɚɧɿ� ɞɟɫɟɪɬɢ� ɧɚ� ɨɫɧɨɜɿ� ɧɚɬɭɪɚɥɶ-
ɧɨʀ�ɩɟɤɬɢɧɨɜɦɿɫɧɨʀ�ɫɢɪɨɜɢɧɢ�ɛɟɡ�ɞɨɞɚɬɤɨɜɨɝɨ�ɜɧɟɫɟɧ-
ɧɹ�ɫɬɚɛɿɥɿɡɚɬɨɪɿɜ�ɫɬɪɭɤɬɭɪɢ, ɽ�ɡɚɫɬɨɫɭɜɚɧɧɹ�ɩɥɨɞɨɨɜɨ-
ɱɟɜɢɯ� ɩɸɪɟ. ȼɚɫɢɥɟɧɤɨ� Ɂ�ȼ. ɬɚ� Ȼɚɪɚɧɨɜ� ȼ�ɋ. ɞɨɜɟɥɢ 
ɦɨɠɥɢɜɿɫɬɶ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɹɛɥɭɱɧɨ�ɩɟɤɬɢɧɨɜɨʀ�ɩɚɫɬɢ�ɭ 
ɤɿɥɶɤɨɫɬɿ 1  %  ɬɚ� ɨɜɨɱɟɜɢɯ� ɩɸɪɟ� ɭ� ɤɿɥɶɤɨɫɬɿ 2  %  ɞɥɹ 
ɫɬɚɛɿɥɿɡɚɰɿʀ�ɫɬɪɭɤɬɭɪɢ�ɦɨɪɨɡɢɜɚ [5]. Ɉɞɧɚɤ, ɧɟɞɨɫɬɚɬ-
ɧɿɣ� ɜɦɿɫɬ� ɩɟɤɬɢɧɭ� ɬɚ� ɧɟɟɮɟɤɬɢɜɧɟ� ɝɿɞɪɨɬɟɪɦɿɱɧɟ 
ɨɛɪɨɛɥɟɧɧɹ�ɪɨɫɥɢɧɧɨʀ�ɫɢɪɨɜɢɧɢ�ɪɚɡɨɦ�ɿɡ�ɫɭɦɿɲɚɦɢ�ɧɟ 
ɞɨɡɜɨɥɢɥɨ�ɨɞɟɪɠɚɬɢ�ɦɨɪɨɡɢɜɨ�ɜɢɫɨɤɨʀ�ɹɤɨɫɬɿ.  

Ɍɨɦɭ� ɚɜɬɨɪɚɦɢ� ɛɭɥɨ� ɞɨɫɥɿɞɠɟɧɨ� ɪɿɡɧɿ� ɫɩɨɫɨɛɢ 
ɩɿɞɜɢɳɟɧɧɹ� ɬɟɯɧɨɥɨɝɿɱɧɢɯ� ɜɥɚɫɬɢɜɨɫɬɟɣ� ɹɛɥɭɱɧɨɝɨ 
ɩɸɪɟ. ɉɨɩɟɪɟɞɧɶɨ� ɛɭɥɨ� ɡ
ɹɫɨɜɚɧɨ, ɳɨ� ɜɢɫɨɤɢɣ� ɜɦɿɫɬ 
ɪɨɡɱɢɧɧɨɝɨ�ɩɟɤɬɢɧɭ�ɭ�ɧɶɨɦɭ�ɦɨɠɧɚ�ɨɞɟɪɠɚɬɢ�ɲɥɹɯɨɦ 
ɩɨɽɞɧɚɧɧɹ�ɝɿɞɪɨɬɟɪɦɿɱɧɨɝɨ� ɬɚ�ɦɟɯɚɧɿɱɧɨɝɨ� ɨɛɪɨɛɥɟɧ-
ɧɹ�ɩɿɞ� ɬɢɫɤɨɦ�ɞɨ 20  Ɇɉɚ.  Ⱥɥɟ,  ɡɚ� ɪɟɡɭɥɶɬɚɬɚɦɢ�ɩɟɪ-
ɲɨʀ� ɫɩɪɨɛɢ� ɜɚɤɭɭɦɧɨɝɨ� ɨɛɪɨɛɥɟɧɧɹ� ɹɛɥɭɱɧɨɝɨ� ɩɸɪɟ 
ɛɭɥɨ�ɨɞɟɪɠɚɧɨ�ɳɟ�ɛɿɥɶɲɢɣ�ɬɟɯɧɨɥɨɝɿɱɧɢɣ�ɟɮɟɤɬ. ȼɢ-
ɯɨɞɹɱɢ� ɡ�ɜɢɳɟɡɚɡɧɚɱɟɧɨɝɨ, ɧɚɭɤɨɜɭ�ɪɨɛɨɬɭ�ɛɭɥɨ�ɩɪɢ-
ɫɜɹɱɟɧɨ� ɜɢɜɱɟɧɧɸ� ɜɩɥɢɜɭ� ɜɚɤɭɭɦɭɜɚɧɧɹ� ɧɚ� ɫɬɭɩɿɧɶ 
ɞɟɫɬɪɭɤɰɿʀ� ɩɪɨɬɨɩɟɤɬɢɧɭ� ɭ� ɹɛɥɭɱɧɨɦɭ� ɩɸɪɟ� ɬɚ� ɦɨɠ-
ɥɢɜɨɫɬɿ�ɣɨɝɨ�ɡɚɫɬɨɫɭɜɚɧɧɹ�ɭ�ɜɢɪɨɛɧɢɰɬɜɿ�ɦɨɪɨɡɢɜɚ. 

Ɇɟɬɨɸ� ɪɨɛɨɬɢ� ɛɭɥɨ� ɞɨɫɥɿɞɠɟɧɧɹ� ɜɩɥɢɜɭ� ɜɚɤɭɭ-
ɦɭɜɚɧɧɹ� ɹɛɥɭɱɧɨɝɨ� ɩɸɪɟ� ɧɚ� ɚɤɬɢɜɚɰɿɸ� ɣɨɝɨ� ɬɟɯɧɨ-
ɥɨɝɿɱɧɢɯ� ɜɥɚɫɬɢɜɨɫɬɟɣ� ɲɥɹɯɨɦ� ɩɿɞɜɢɳɟɧɧɹ� ɭ� ɧɶɨɦɭ 
ɜɦɿɫɬɭ�ɪɨɡɱɢɧɧɨɝɨ�ɩɟɤɬɢɧɭ�ɞɥɹ�ɫɬɚɛɿɥɿɡɚɰɿʀ�ɫɬɪɭɤɬɭɪɢ 
ɦɨɪɨɡɢɜɚ.  

ȿɮɟɤɬɢɜɧɿɫɬɶ� ɝɿɞɪɨɥɿɡɭ� ɩɟɤɬɢɧɨɜɢɯ� ɪɟɱɨɜɢɧ� ɭ 
ɹɛɥɭɱɧɨɦɭ� ɩɸɪɟ� ɜɢɡɧɚɱɚɥɢ� ɡɚ� ɜɦɿɫɬɨɦ� ɪɨɡɱɢɧɧɨɝɨ 
ɩɟɤɬɢɧɭ� ɬɚ� ɩɪɨɬɨɩɟɤɬɢɧɭ� ɞɨ� ɬɚ� ɩɿɫɥɹ� ɣɨɝɨ� ɜɚɤɭɭ-
ɦɭɜɚɧɧɹ�ɡɚ�ɞɨɩɨɦɨɝɨɸ�ɤɚɥɶɰɿɣɩɟɤɬɚɬɧɨɝɨ�ɦɟɬɨɞɭ. Ⱥɤ-
ɬɢɜɧɭ� ɤɢɫɥɨɬɧɿɫɬɶ� ɜɢɡɧɚɱɚɥɢ� ɩɨɬɟɧɰɿɨɦɟɬɪɢɱɧɨ, ɦɚ-
ɫɨɜɭ�ɱɚɫɬɤɭ�ɫɭɯɢɯ�ɪɟɱɨɜɢɧ – ɜɢɫɭɲɭɜɚɧɧɹɦ�ɞɨ�ɫɬɚɥɨʀ 
ɦɚɫɢ. Ʉɿɥɶɤɿɫɬɶ� ɦɟɡɨɮɿɥɶɧɢɯ� ɚɟɷɪɨɛɧɢɯ� ɬɚ� ɮɚɤɭɥɶɬɚ-
ɬɢɜɧɨ�ɚɧɚɟɪɨɛɧɢɯ�ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ�ɭ�ɡɪɚɡɤɚɯ�ɹɛɥɭɱɧɨ-
ɝɨ�ɩɸɪɟ (ɄɍɈ�ɆȺɎȺɧɆ�ɜ 1 ɝ) ɜɢɡɧɚɱɚɥɢ�ɲɥɹɯɨɦ�ʀɯ 
ɩɨɜɟɪɯɧɟɜɨɝɨ�ɜɢɫɿɜɭ�ɧɚ� ɚɝɚɪɢɡɨɜɚɧɟ�ɩɨɠɢɜɧɟ� ɫɟɪɟɞɨ-
ɜɢɳɟ. ɑɚɲɤɢ�ɡ�ɩɨɫɿɜɚɦɢ�ɿɧɤɭɛɭɜɚɥɢ�ɩɪɨɬɹɝɨɦ 2…3 ɞɿɛ 
ɡɚ�ɬɟɦɩɟɪɚɬɭɪɢ 37 °ɋ. 

Ⱦɥɹ� ɜɢɡɧɚɱɟɧɧɹ� ɪɚɰɿɨɧɚɥɶɧɢɯ� ɪɟɠɢɦɿɜ� ɜɚɤɭɭ-
ɦɭɜɚɧɧɹ� ɚɤɬɢɜɧɭ� ɤɢɫɥɨɬɧɿɫɬɶ� ɹɛɥɭɱɧɨɝɨ� ɩɸɪɟ� ɪɟɝɭ-
ɥɸɜɚɥɢ 50 %-ɦ� ɪɨɡɱɢɧɨɦ� ɥɢɦɨɧɧɨʀ� ɤɢɫɥɨɬɢ� ɞɨ� ɡɧɚ-
ɱɟɧɧɹ�ɪɇ=3,0. Ɂɚ� ɩɨɩɟɪɟɞɧɶɨ�ɩɪɨɜɟɞɟɧɢɦ�ɞɨɫɥɿɞɠɟɧ-
ɧɹɦɢ�ɛɭɥɨ�ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ�ɫɚɦɟ�ɬɚɤɚ�ɤɢɫɥɨɬɧɿɫɬɶ�ɛɭ-
ɥɚ� ɩɪɢɣɧɹɬɧɨɸ� ɹɤ� ɞɥɹ� ɟɮɟɤɬɢɜɧɨʀ� ɞɟɫɬɪɭɤɰɿʀ� ɩɪɨɬɨ-
ɩɟɤɬɢɧɭ, ɬɚɤ�ɿ�ɞɥɹ�ɨɞɟɪɠɚɧɧɹ�ɦɨɪɨɡɢɜɚ�ɩɪɢ�ɜɦɿɫɬɿ�ɹɛ-
ɥɭɱɧɨɝɨ� ɩɸɪɟ� ɭ� ɫɭɦɿɲɚɯ� ɞɨ 30…35 % ɡ� ɬɢɬɪɨɜɚɧɨɸ 
ɤɢɫɥɨɬɧɿɫɬɸ� ɧɟ� ɜɢɳɟ 70 ºɌ, ɜɿɞɩɨɜɿɞɧɨ� ɞɨ� ɜɢɦɨɝ 
ȾɋɌɍ 4734:2007 «Ɇɨɪɨɡɢɜɨ� ɩɥɨɞɨɜɨ�ɹɝɿɞɧɟ, ɚɪɨɦɚ-
ɬɢɱɧɟ, ɳɟɪɛɟɬ, ɥɿɞ». ɇɚɜɚɠɤɢ�ɩɿɞɤɢɫɥɟɧɨɝɨ�ɹɛɥɭɱɧɨɝɨ 
ɩɸɪɟ� ɡɢɦɨɜɨ�ɨɫɿɧɧɶɨɝɨ� ɫɨɪɬɭ «ɑɟɦɩɿɨɧ» ɦɚɫɨɸ� ɩɨ 

100 ɝ� ɩɿɞɞɚɜɚɥɢ� ɜɚɤɭɭɦɧɨɦɭ� ɨɛɪɨɛɥɟɧɧɸ� ɩɪɢ� ɡɦɿɧɿ 
ɬɢɫɤɭ�ɜɿɞ 100 ɞɨ 55, 30 ɬɚ 5 ɤɉɚ�ɡɚ�ɬɟɦɩɟɪɚɬɭɪɧɢɯ�ɪɟ-
ɠɢɦɿɜ 30, 60 ɬɚ 90 °ɋ� ɬɚ� ɡɦɿɧɧɨʀ� ɬɪɢɜɚɥɨɫɬɿ� ɩɪɨɰɟɫɭ 
ɜɿɞ 1 ɞɨ 5 ɯɜ. ȼɚɤɭɭɦɧɚ�ɭɫɬɚɧɨɜɤɚ�ɫɤɥɚɞɚɥɚɫɹ�ɡ�ɜɚɤɭ-
ɭɦɧɨʀ�ɤɚɦɟɪɢ, ɽɦɤɨɫɬɿ�ɞɥɹ�ɪɨɡɬɚɲɭɜɚɧɧɹ�ɞɨɫɥɿɞɠɭɜɚ-
ɧɢɯ�ɡɪɚɡɤɿɜ, ɪɨɬɨɪɧɨɝɨ�ɜɚɤɭɭɦɧɨɝɨ�ɧɚɫɨɫɭ, ɦɚɧɨɜɚɤɭ-
ɭɦɟɬɪɭ� ɬɚ� ɩɟɪɟɯɿɞɧɢɤɚ.  ɇɚ� ɩɨɱɚɬɤɭ� ɞɨɫɥɿɞɭ� ɞɨ� ɜɚɤɭ-
ɭɦɧɨʀ�ɤɚɦɟɪɢ�ɡɚɤɥɚɞɚɥɢ�ɧɚɝɪɿɬɢɣ�ɞɨ�ɡɚɞɚɧɨʀ�ɬɟɦɩɟɪɚ-
ɬɭɪɢ�ɡɪɚɡɨɤ. ɉɿɫɥɹ�ɝɟɪɦɟɬɢɡɚɰɿʀ�ɤɚɦɟɪɢ�ɜɦɢɤɚɥɢ�ɜɚɤɭ-
ɭɦɧɢɣ� ɧɚɫɨɫ� ɬɚ� ɫɬɜɨɪɸɜɚɥɢ� ɪɨɡɪɿɞɠɟɧɧɹ� ɩɪɢ� ɡɚɥɢɲ-
ɤɨɜɨɦɭ� ɬɢɫɤɭ� ɞɨ 5  ɤɉɚ.  Ɂɚ� ɰɢɯ� ɭɦɨɜ� ɬɟɦɩɟɪɚɬɭɪɚ 
ɤɢɩɿɧɧɹ� ɜɨɞɧɢɯ� ɪɨɡɱɢɧɿɜ� ɩɟɪɟɛɭɜɚɥɚ� ɭ� ɦɟɠɚɯ 
28…35 0ɋ. Ⱦɥɹ� ɪɨɡɝɟɪɦɟɬɢɡɚɰɿʀ� ɞɨɫɥɿɞɧɨʀ� ɭɫɬɚɧɨɜɤɢ 
ɡɚɫɬɨɫɨɜɭɜɚɥɢ� ɬɪɶɨɯ�ɯɨɞɨɜɢɣ� ɤɥɚɩɚɧ, ɹɤɢɣ� ɡ¶ɽɞɧɭɜɚɜ 
ɩɨɜɿɬɪɹɧɢɣ�ɩɪɨɫɬɿɪ� ɤɚɦɟɪɢ� ɚɛɨ� ɡ� ɧɚɫɨɫɨɦ,  ɚɛɨ� ɡ� ɧɚɜ-
ɤɨɥɢɲɧɿɦ� ɫɟɪɟɞɨɜɢɳɟɦ. ɇɚ�ɩɨɱɚɬɤɭ� ɞɨɫɥɿɞɠɟɧɧɹ� ɛɭ-
ɥɨ� ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ� ɜɦɿɫɬ� ɩɟɤɬɢɧɨɜɢɯ� ɪɟɱɨɜɢɧ� ɭ 
ɫɜɿɠɨɦɭ� ɹɛɥɭɱɧɨɦɭ� ɩɸɪɟ� ɫɤɥɚɞɚɜ 2,12 ɝ, ɡ� ɧɢɯ� ɪɨɡ-
ɱɢɧɧɨɝɨ�ɩɟɤɬɢɧɭ (Ɋɉ) – 0,21 ɝ, ɩɪɨɬɨɩɟɤɬɢɧɭ (ɉɉ) – 
1,91 ɝ. ɉɪɢ� ɡɚɝɚɥɶɧɨɦɭ� ɜɦɿɫɬɿ� ɫɭɯɢɯ�ɪɟɱɨɜɢɧ� ɭ� ɩɸɪɟ 
12,01 % ɩɟɤɬɢɧɨɜɿ�ɪɟɱɨɜɢɧɢ�ɫɤɥɚɞɚɥɢ 17,7 % ɜɿɞ�ɰɶɨ-
ɝɨ�ɡɧɚɱɟɧɧɹ.  

ȼɦɿɫɬ� ɪɨɡɱɢɧɧɨɝɨ� ɩɟɤɬɢɧɭ� ɭ� ɡɪɚɡɤɚɯ� ɹɛɥɭɱɧɨɝɨ 
ɩɸɪɟ, ɜɚɤɭɭɦɨɜɚɧɨɝɨ� ɡɚ� ɬɟɦɩɟɪɚɬɭɪ 30, 60 ɬɚ 90 ºɋ, 
ɧɚɜɟɞɟɧɨ�ɧɚ�ɪɢɫ. 1, 2 ɬɚ 3. 

ɉɪɢ 30 ºɋ� ɦɚɤɫɢɦɚɥɶɧɢɣ� ɜɦɿɫɬ� Ɋɉ� ɭ� ɡɪɚɡɤɚɯ 
(0,30…0,66  ɝ/100 ɝ�ɩɸɪɟ) ɛɭɜ�ɞɨɫɹɝɧɭɬɢɣ�ɧɚ 5 ɯɜ�ɜɚ-
ɤɭɭɦɭɜɚɧɧɹ. ɇɚɣɤɪɚɳɢɣ�ɪɟɡɭɥɶɬɚɬ�ɛɭɥɨ�ɨɬɪɢɦɚɧɨ�ɩɪɢ 
ɜɚɤɭɭɦɭɜɚɧɧɿ� ɡɚ� ɬɢɫɤɭ 5  ɤɉɚ,  ɳɨ� ɦɨɠɧɚ� ɩɨɹɫɧɢɬɢ 
ɚɞɿɚɛɚɬɧɢɦ�ɤɢɩɿɧɧɹɦ�ɪɿɞɢɧɢ�ɭ�ɞɨɫɥɿɞɠɭɜɚɧɢɯ�ɡɪɚɡɤɚɯ. 
ɉɪɢ 60 ºɋ� ɦɚɤɫɢɦɚɥɶɧɢɣ� ɜɦɿɫɬ� Ɋɉ� ɫɩɨɫɬɟɪɿɝɚɜɫɹ� ɧɚ 
3…5  ɯɜ� ɜɚɤɭɭɦɭɜɚɧɧɹ� ɿ� ɞɨɫɹɝɚɜ� ɡɧɚɱɟɧɶ� ɜɿɞ 1,21  ɞɨ  
1,45 ɝ/100 ɝ, ɚɥɟ� ɩɪɢ� ɰɶɨɦɭ� ɜɩɥɢɜ� ɫɬɭɩɟɧɹ� ɜɚɤɭɭ-
ɦɭɜɚɧɧɹ� ɧɚ� ɩɟɪɟɪɨɡɩɨɞɿɥ� ɩɟɤɬɢɧɨɜɢɯ� ɪɟɱɨɜɢɧ� ɞɟɳɨ 
ɡɧɢɠɭɜɚɜɫɹ. Ʉɪɚɳɢɣ�ɪɟɡɭɥɶɬɚɬ�ɛɭɥɨ�ɨɞɟɪɠɚɧɨ�ɡɚ�ɬɢɫ-
ɤɭ 30 ɤɉɚ. Ɍɢɫɤ 5 ɤɉɚ� ɜɢɹɜɢɜɫɹ� ɦɟɧɲ� ɟɮɟɤɬɢɜɧɢɦ, 
ɨɫɨɛɥɢɜɨ� ɧɚ 5 ɯɜ� ɜɚɤɭɭɦɭɜɚɧɧɹ, ɣɦɨɜɿɪɧɨ� ɜɧɚɫɥɿɞɨɤ 
ɡɚɧɚɞɬɨ�ɫɢɥɶɧɨɝɨ�ɣ, ɦɨɠɥɢɜɨ, ɞɟɫɬɪɭɤɬɢɜɧɨɝɨ�ɜɩɥɢɜɭ 
ɧɚ� ɩɟɤɬɢɧɨɜɿ� ɪɟɱɨɜɢɧɢ� ɩɪɢ� ɚɤɬɢɜɧɨɦɭ� ɚɞɿɚɛɚɬɧɨɦɭ 
ɤɢɩɿɧɧɿ, ɳɨ�ɫɭɩɪɨɜɨɞɠɭɜɚɥɨɫɹ�ɜɢɩɚɪɨɜɭɜɚɧɧɹɦ�ɜɨɞɢ. 
Ɂɚ� ɬɟɦɩɟɪɚɬɭɪɢ 90 ºɋ� ɦɚɤɫɢɦɚɥɶɧɢɣ� ɜɦɿɫɬ� Ɋɉ� ɫɩɨ-
ɫɬɟɪɿɝɚɜɫɹ� ɞɥɹ� ɜɫɿɯ� ɡɪɚɡɤɿɜ� ɜɠɟ� ɧɚ 1  ɯɜ� ɨɛɪɨɛɥɟɧɧɹ.  
ɉɪɢ� ɜɚɤɭɭɦɭɜɚɧɧɿ� ɞɨɜɲɟ� ɬɪɶɨɯ� ɯɜ� ɫɩɨɫɬɟɪɿɝɚɥɚɫɹ 
ɱɿɬɤɚ�ɬɟɧɞɟɧɰɿɹ�ɞɨ�ɡɧɢɠɟɧɧɹ�ɜɦɿɫɬɭ�Ɋɉ�ɞɥɹ�ɜɫɿɯ�ɡɪɚɡ-
ɤɿɜ. ɑɚɫɬɤɨɜɟ� ɪɭɣɧɭɜɚɧɧɹ� ɦɚɤɪɨɦɨɥɟɤɭɥ� ɩɟɤɬɢɧɭ� ɡɚ 
ɰɢɯ�ɭɦɨɜ�ɩɪɢɡɜɨɞɢɥɨ�ɞɨ�ɬɨɝɨ, ɳɨ�ɩɪɨɞɭɤɬɢ�ɞɟɫɬɪɭɤɰɿʀ 
ɦɚɤɪɨɦɨɥɟɤɭɥ� ɧɟ� ɿɞɟɧɬɢɮɿɤɭɜɚɥɢɫɹ� ɹɤ� ɩɟɤɬɢɧɨɜɿ� ɪɟ-
ɱɨɜɢɧɢ. Ɇɚɤɫɢɦɚɥɶɧɿ� ɡɧɚɱɟɧɧɹ� ɜɦɿɫɬɭ� Ɋɉ� ɫɬɚɧɨɜɢɥɢ 
ɜɿɞ 1,29 ɞɨ 1,63 ɝ/100 ɝ� ɩɸɪɟ. ɇɚɣɦɟɧɲ� ɟɮɟɤɬɢɜɧɢɦ 
ɜɢɹɜɢɥɨɫɹ� ɜɚɤɭɭɦɭɜɚɧɧɹ� ɡɚ� ɬɢɫɤɭ 5  ɤɉɚ� ɹɤɟ� ɫɬɜɨ-
ɪɸɜɚɥɨ� ɡɚɧɚɞɬɨ� ɫɢɥɶɧɢɣ� ɬɟɪɦɨɦɟɯɚɧɿɱɧɢɣ� ɜɩɥɢɜ� ɧɚ 
ɝɿɞɪɚɬɨɩɟɤɬɢɧ. Ɉɬɠɟ, ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɧɢɯ�ɪɟɠɢɦɚɯ�ɜɚ-
ɤɭɭɦɭɜɚɧɧɹ 60 ɬɚ 90 ºɋ� ɪɟɤɨɦɟɧɞɨɜɚɧɢɦ� ɦɨɠɟ� ɛɭɬɢ 
ɬɢɫɤ 30 ɤɉɚ, ɹɤɢɣ, ɡ�ɨɞɧɨɝɨ�ɛɨɤɭ, ɛɭɜ�ɞɨɜɨɥɿ�ɟɮɟɤɬɢɜ-
ɧɢɦ� ɞɥɹ� ɜɢɥɭɱɟɧɧɹ� ɩɟɤɬɢɧɨɜɢɯ� ɪɟɱɨɜɢɧ� ɡ� ɪɨɫɥɢɧɧɨʀ 
ɫɢɪɨɜɢɧɢ�ɬɚ�ɞɟɫɬɪɭɤɰɿʀ�ɩɪɨɬɨɩɟɤɬɢɧɭ, ɚ�ɡ�ɿɧɲɨɝɨ – ɧɟ 
ɩɟɪɟɜɢɳɭɜɚɜ� ɦɟɠɭ� ɮɿɡɢɱɧɨɝɨ� ɜɩɥɢɜɭ� ɧɚ� ɦɚɤɪɨɦɨɥɟ-
ɤɭɥɢ�ɩɟɤɬɢɧɨɜɢɯ�ɪɟɱɨɜɢɧ, ɜɢɳɟ�ɹɤɨɝɨ�ɜɿɞɛɭɜɚɥɚɫɹ�ʀɯ-
ɧɹ�ɱɚɫɬɤɨɜɚ�ɞɟɝɪɚɞɚɰɿɹ. 

Ɍɚɤɢɦ� ɱɢɧɨɦ, ɪɚɰɿɨɧɚɥɶɧɢɦɢ� ɞɥɹ� ɨɛɪɨɛɥɟɧɧɹ 
ɹɛɥɭɱɧɨɝɨ�ɩɸɪɟ�ɽ  ɧɚɫɬɭɩɧɿ�ɪɟɠɢɦɢ: 

- ɬɢɫɤ 30 ɤɉɚ, 90 ºɋ, 1 ɯɜ (Ɋɉ=1,63 %); 
ɬɢɫɤ 30 ɤɉɚ, 60 ºɋ, 5 ɯɜ (Ɋɉ=1,45 %). 
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ɐɿɤɚɜɢɦ� ɜɢɹɜɢɜɫɹ� ɟɮɟɤɬ� ɩɿɞɜɢɳɟɧɧɹ� ɦɚɫɨɜɨʀ 
ɱɚɫɬɤɢ� ɫɭɯɢɯ� ɪɟɱɨɜɢɧ� ɹɛɥɭɤ� ɩɿɞ� ɜɩɥɢɜɨɦ 
ɜɚɤɭɭɦɭɜɚɧɧɹ� ɜɿɞ� ɩɨɱɚɬɤɨɜɨɝɨ� ɜɦɿɫɬɭ 12,01 % ɞɨ 
14,79…14,81 % (5 ɤɉɚ), 12,03…12,06 % (30 ɤɉɚ) ɿ 
12,02…12,04 % (55 ɤɉɚ) ɧɚɩɪɢɤɿɧɰɿ� ɩɪɨɰɟɫɭ. 
Ʉɨɧɰɟɧɬɪɭɜɚɧɧɹ� ɫɭɯɢɯ� ɪɟɱɨɜɢɧ� ɜɿɞɛɭɜɚɥɨɫɹ� ɡɚ 
ɪɚɯɭɧɨɤ� ɚɞɿɚɛɚɬɧɨɝɨ� ɤɢɩɿɧɧɹ, ɹɤɟ� ɫɭɩɪɨɜɨɞɠɭɜɚɥɨ 
ɜɚɤɭɭɦɭɜɚɧɧɹ�ɩɪɢ�ɬɢɫɤɭ 5 ɤɉɚ�ɡɚ�ɜɫɿɯ�ɬɟɦɩɟɪɚɬɭɪɧɢɯ 
ɪɟɠɢɦɿɜ,  ɧɚ� ɜɿɞɦɿɧɭ� ɜɿɞ� ɛɿɥɶɲ� ɜɢɫɨɤɨɝɨ 
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɩɨɪɨɝɭ� ɤɢɩɿɧɧɹ� ɡɚ� ɦɟɧɲɨɝɨ 
ɪɨɡɪɿɞɠɟɧɧɹ. 

Ⱦɨɞɚɬɤɨɜɨ� ɛɭɥɨ� ɞɨɫɥɿɞɠɟɧɨ� ɤɿɥɶɤɿɫɬɶ� ɄɍɈ 
ɆȺɎȺɧɆ� ɭ� ɹɛɥɭɱɧɨɦɭ� ɩɸɪɟ� ɞɨ� ɬɚ� ɩɿɫɥɹ 
ɜɚɤɭɭɦɭɜɚɧɧɹ. ȼɢɹɜɥɟɧɨ, ɳɨ� ɞɥɹ� ɫɜɿɠɨɝɨ� ɹɛɥɭɱɧɨɝɨ 
ɩɸɪɟ�ɜɦɿɫɬ�ɆȺɎȺɧɆ�ɫɬɚɧɨɜɢɜ�ɞɨ 1,5 * 104�ɄɍɈ/ ɝ, ɚ 
ɞɥɹ�ɨɛɪɨɛɥɟɧɨɝɨ�ɩɪɢ�ɬɢɫɤɭ 55 ɤɉɚ, ɬɟɦɩɟɪɚɬɭɪɿ 30 ºɋ 
ɿ�ɬɪɢɜɚɥɨɫɬɿ 5 ɯɜ – ɞɨ 1,0 * 102�ɄɍɈ�ɝ. ɐɟ�ɩɿɞɬɜɟɪɞɠɭɽ 
ɦɨɠɥɢɜɿɫɬɶ� ɩɨɤɪɚɳɟɧɧɹ�ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɢɯ� ɩɨɤɚɡɧɢɤɿɜ 
ɪɨɫɥɢɧɧɨʀ� ɫɢɪɨɜɢɧɢ� ɧɚ� ɟɬɚɩɿ� ʀʀ� ɬɟɯɧɨɥɨɝɿɱɧɨʀ 
ɩɿɞɝɨɬɨɜɤɢ. Ɍɚɤɨɠ� ɛɭɥɨ� ɩɪɨɜɟɞɟɧɨ� ɩɨɪɿɜɧɹɥɶɧɢɣ 
ɚɧɚɥɿɡ�ɨɬɪɢɦɚɧɨɝɨ�ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ�ɟɮɟɤɬɭ�ɿɡ�ɬɚɤɢɦ�ɞɥɹ 
ɡɪɚɡɤɿɜ, ɹɤɿ� ɩɟɪɟɞ� ɝɿɞɪɨɬɟɪɦɿɱɧɢɦ� ɨɛɪɨɛɥɟɧɧɹɦ� ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɿ 80 ºɋ� ɩɪɨɬɹɝɨɦ� ɞɨ 20 ɯɜ� ɛɭɥɢ� ɩɿɞɞɚɧɿ 
ɝɨɦɨɝɟɧɿɡɚɰɿʀ� ɡɚ� ɬɢɫɤɭ 20 Ɇɉɚ. Ɇɚɤɫɢɦɚɥɶɧɢɣ� ɟɮɟɤɬ 
ɜɿɞ� ɞɟɫɬɪɭɤɰɿʀ� ɉɉ� ɭ� ɹɛɥɭɱɧɨɦɭ� ɝɨɦɨɝɟɧɿɡɨɜɚɧɨɦɭ 
ɩɸɪɟ� ɭ� ɬɚɤɢɣ� ɫɩɨɫɿɛ� ɫɬɚɧɨɜɢɜ� ɞɨ 1,14 % Ɋɉ, ɳɨ� ɭ 
1,4 ɪɚɡɢ�ɦɟɧɲɟ, ɧɿɠ�ɭ�ɜɚɤɭɭɦɨɜɚɧɨɦɭ�ɡɚ�ɪɚɰɿɨɧɚɥɶɧɢɯ 
ɪɟɠɢɦɿɜ�ɩɸɪɟ.  

Ⱦɥɹ� ɩɟɪɟɜɿɪɤɢ� ɮɭɧɤɰɿɨɧɚɥɶɧɨ�ɬɟɯɧɨɥɨɝɿɱɧɢɯ 
ɜɥɚɫɬɢɜɨɫɬɟɣ�ɞɨɫɥɿɞɠɭɜɚɧɨɝɨ�ɪɨɫɥɢɧɧɨɝɨ� ɿɧɝɪɟɞɿɽɧɬɚ 
ɛɭɥɨ�ɜɢɝɨɬɨɜɥɟɧɨ�ɦɨɪɨɡɢɜɨ�ɧɚ�ɨɫɧɨɜɿ�ɹɛɥɭɱɧɨɝɨ�ɩɸɪɟ 
ɛɟɡ� ɜɚɤɭɭɦɭɜɚɧɧɹ� ɬɚ� ɡ� ɩɸɪɟ, ɜɚɤɭɭɦɨɜɚɧɢɦ� ɩɪɢ 
30 ɤɉɚ, 90 ºɋ� ɬɪɢɜɚɥɿɫɬɸ� ɞɨ 1 ɯɜ. Ɇɨɪɨɡɢɜɨ 
ɜɢɝɨɬɨɜɥɹɥɢ� ɡɚ� ɞɨɩɨɦɨɝɨɸ� ɮɪɢɡɟɪɚ� ɩɟɪɿɨɞɢɱɧɨʀ� ɞɿʀ 
©ȿɥɶɛɪɭɫ-400» ɎɆɉ 3,5/380-50 ɿɡ� ɡɚɤɥɚɞɤɨɸ� ɫɭɦɿɲɿ 
ɦɚɫɨɸ 4 ɤɝ� ɡɚ� ɬɪɢɜɚɥɨɫɬɿ� ɨɯɨɥɨɞɠɟɧɧɹ 3,5 ɯɜ, 
ɬɪɢɜɚɥɨɫɬɿ� ɮɪɢɡɟɪɭɜɚɧɧɹ 3,5 ɯɜ� ɬɚ� ɱɚɫɬɨɬɿ� ɨɛɟɪɬɿɜ 
ɲɧɟɤɭ�ɦɿɲɚɥɤɢ� ɲɤɪɟɛɤɨɜɨɝɨ� ɬɢɩɭ 200×60 ɫ-1. Ɂɚ 
ɩɨɩɟɪɟɞɧɿɦɢ� ɪɨɡɪɚɯɭɧɤɚɦɢ  ɜɦɿɫɬ� ɚɤɬɢɜɨɜɚɧɨɝɨ 
ɹɛɥɭɱɧɨɝɨ�ɩɸɪɟ, ɳɨ� ɡɚɛɟɡɩɟɱɭɽ� ɞɨ 0,5 % ɪɨɡɱɢɧɧɨɝɨ 

ɩɟɤɬɢɧɭ� ɭ� ɫɭɦɿɲɚɯ� ɦɨɪɨɡɢɜɚ, ɩɨɜɢɧɟɧ� ɫɬɚɧɨɜɢɬɢ� ɧɟ 
ɦɟɧɲɟ 30  %.  Ɍɚɤɚ� ɤɿɥɶɤɿɫɬɶ� ɹɛɥɭɱɧɨɝɨ� ɩɸɪɟ� ɽ 
ɫɬɚɧɞɚɪɬɧɨɸ� ɞɥɹ� ɬɢɩɨɜɢɯ�ɪɟɰɟɩɬɭɪ�ɩɥɨɞɨɜɨ�ɹɝɿɞɧɨɝɨ 
ɦɨɪɨɡɢɜɚ. ɓɨ�ɫɬɨɫɭɽɬɶɫɹ�ɝɨɦɨɝɟɧɿɡɨɜɚɧɨɝɨ�ɩɸɪɟ, ɬɨ�ɭ 
ɫɭɦɿɲɚɯ� ɦɨɪɨɡɢɜɚ� ɣɨɝɨ� ɜɦɿɫɬ� ɦɚɜ� ɛɢ� ɫɤɥɚɞɚɬɢ� ɧɟ 
ɦɟɧɲɟ 45 %, ɳɨ�ɽ�ɟɤɨɧɨɦɿɱɧɨ�ɧɟɜɢɝɿɞɧɢɦ.  

Ⱦɥɹ� ɩɨɪɿɜɧɹɥɶɧɨʀ� ɨɰɿɧɤɢ� ɛɭɥɨ� ɜɢɝɨɬɨɜɥɟɧɨ 
ɦɨɪɨɡɢɜɨ� ɛɟɡ� ɫɬɚɛɿɥɿɡɚɬɨɪɭ� ɡ� ɨɞɧɚɤɨɜɢɦ� ɜɦɿɫɬɨɦ 
ɚɤɬɢɜɨɜɚɧɨɝɨ� ɪɿɡɧɢɦɢ� ɫɩɨɫɨɛɚɦɢ� ɹɛɥɭɱɧɨɝɨ� ɩɸɪɟ 
(30 %) ɿ� ɰɭɤɪɭ (26 %). Ɂɛɢɬɿɫɬɶ� ɦɨɪɨɡɢɜɚ� ɧɚ� ɨɫɧɨɜɿ 
ɝɨɦɨɝɟɧɿɡɨɜɚɧɨɝɨ� ɩɸɪɟ� ɫɬɚɧɨɜɢɥɚ� ɭɫɶɨɝɨ 47 %, ɨɩɿɪ 
ɞɨ�ɬɚɧɟɧɧɹ – ɛɭɜ�ɧɚ�ɪɿɜɧɿ 18 ɯɜ, ɩɟɪɲɚ�ɤɪɚɩɥɢɧɚ�ɩɥɚɜɭ 
ɡ
ɹɜɥɹɥɚɫɹ� ɱɟɪɟɡ 6  ɯɜ.  Ⱦɥɹ� ɦɨɪɨɡɢɜɚ� ɧɚ� ɨɫɧɨɜɿ 
ɜɚɤɭɭɦɨɜɚɧɨɝɨ�ɩɸɪɟ� ɡɛɢɬɿɫɬɶ� ɫɤɥɚɞɚɥɚ 69  %,  ɨɩɿɪ� ɞɨ 
ɬɚɧɟɧɧɹ  ɩɿɞɜɢɳɭɜɚɜɫɹ� ɞɨ 29 ɯɜ, ɚ� ɩɟɪɲɚ� ɤɪɚɩɥɢɧɚ 
ɩɥɚɜɭ� ɫɩɨɫɬɟɪɿɝɚɥɚɫɹ� ɱɟɪɟɡ 11 ɯɜ, ɳɨ� ɽ� ɩɪɢɣɧɹɬɧɢɦ 
ɞɥɹ�ɦɨɪɨɡɢɜɚ�ɰɶɨɝɨ�ɜɢɞɭ. 

Ɉɬɠɟ, ɡɪɨɡɭɦɿɥɢɦ� ɫɬɚɽ� ɬɟ, ɳɨ� ɞɥɹ� ɨɞɟɪɠɚɧɧɹ 
ɦɨɪɨɡɢɜɚ� ɩɥɨɞɨɜɨ�ɹɝɿɞɧɨɝɨ� ɧɚ� ɨɫɧɨɜɿ 
ɝɨɦɨɝɟɧɿɡɨɜɚɧɨɝɨ� ɹɛɥɭɱɧɨɝɨ�ɩɸɪɟ�ɭ�ɫɭɦɿɲ�ɧɟɨɛɯɿɞɧɨ 
ɞɨɞɚɬɤɨɜɨ� ɜɧɨɫɢɬɢ� ɩɟɤɬɢɧ, ɚ� ɦɨɪɨɡɢɜɨ� ɧɚ� ɨɫɧɨɜɿ 
ɜɚɤɭɭɦɨɜɚɧɨɝɨ� ɩɸɪɟ� ɦɨɠɧɚ� ɨɞɟɪɠɭɜɚɬɢ� ɛɟɡ 
ɡɚɫɬɨɫɭɜɚɧɧɹ�ɫɬɚɛɿɥɿɡɚɬɨɪɭ�ɫɬɪɭɤɬɭɪɢ. 

ȼɢɫɧɨɜɤɢ  
1. ȼɚɤɭɭɦɭɜɚɧɧɹ� ɹɛɥɭɱɧɨɝɨ� ɩɸɪɟ� ɽ� ɧɚɣɛɿɥɶɲ 

ɟɮɟɤɬɢɜɧɢɦ� ɫɩɨɫɨɛɨɦ� ɩɿɞɜɢɳɟɧɧɹ� ɣɨɝɨ 
ɮɭɧɤɰɿɨɧɚɥɶɧɨ�ɬɟɯɧɨɥɨɝɿɱɧɢɯ� ɜɥɚɫɬɢɜɨɫɬɟɣ, 
ɩɨɪɿɜɧɹɧɨ� ɡ� ɝɿɞɪɨɬɟɪɦɿɱɧɢɦ� ɨɛɪɨɛɥɟɧɧɹɦ, ɳɨ  
ɫɭɩɪɨɜɨɞɠɭɽɬɶɫɹ�ɝɨɦɨɝɟɧɿɡɚɰɿɽɸ. 

2. Ɋɚɰɿɨɧɚɥɶɧɢɦɢ� ɪɟɠɢɦɚɦɢ� ɜɚɤɭɭɦɭɜɚɧɧɹ 
ɹɛɥɭɱɧɨɝɨ�ɩɸɪɟ�ɽ:  

- ɬɢɫɤ 30 ɤɉɚ� ɡɚ� ɬɟɦɩɟɪɚɬɭɪɢ 90 ºɋ� ɩɪɨɬɹɝɨɦ 
1 ɯɜ;  

- ɬɢɫɤ 30 ɤɉɚ� ɡɚ� ɬɟɦɩɟɪɚɬɭɪɢ 60 ºɋ� ɩɪɨɬɹɝɨɦ 
5 ɯɜ. 

3. Ɂɚɫɬɨɫɭɜɚɧɧɹ� ɜɚɤɭɭɦɨɜɚɧɨɝɨ� ɹɛɥɭɱɧɨɝɨ� ɩɸɪɟ 
ɩɪɢ� ɜɢɪɨɛɧɢɰɬɜɿ� ɦɨɪɨɡɢɜɚ� ɧɟ� ɩɨɬɪɟɛɭɽ� ɞɨɞɚɬɤɨɜɨɝɨ 
ɜɧɟɫɟɧɧɹ�ɞɨ�ɣɨɝɨ�ɫɤɥɚɞɭ�ɫɬɚɛɿɥɿɡɚɬɨɪɭ�ɫɬɪɭɤɬɭɪɢ. 
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Ɋɢɫ. 1. ȼɦɿɫɬ�ɪɨɡɱɢɧɧɨɝɨ�ɩɟɤɬɢɧɭ�ɭ 
ɩɸɪɟ�ɡ�ɹɛɥɭɤ�ɩɪɢ�ɜɚɤɭɭɦɭɜɚɧɧɿ�ɡɚ 

ɬɟɦɩɟɪɚɬɭɪɢ 30 ºɋ 

Ɋɢɫ. 2. ȼɦɿɫɬ�ɪɨɡɱɢɧɧɨɝɨ�ɩɟɤɬɢɧɭ�ɭ 
ɩɸɪɟ�ɡ�ɹɛɥɭɤ�ɩɪɢ�ɜɚɤɭɭɦɭɜɚɧɧɿ�ɡɚ 

ɬɟɦɩɟɪɚɬɭɪɢ 60 ºɋ 

Ɋɢɫ. 3. ȼɦɿɫɬ�ɪɨɡɱɢɧɧɨɝɨ�ɩɟɤɬɢɧɭ�ɭ 
ɩɸɪɟ�ɡ�ɹɛɥɭɤ�ɩɪɢ�ɜɚɤɭɭɦɭɜɚɧɧɿ�ɡɚ 

ɬɟɦɩɟɪɚɬɭɪɢ 90 ºɋ 
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