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ɭɪɨɜɧɟ�ɤɪɢɨɫɬɚɬɢɪɨɜɚɧɢɹ 0,3. ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɨɩɪɟɞɟɥɟɧ 
ɨɩɬɢɦɚɥɶɧɵɣ� ɫɨɫɬɚɜ� ɤɪɢɨɚɝɟɧɬɚ (ɜ� ɦɨɥɶɧɵɯ� ɞɨɥɹɯ 
ɯ1=0,577; ɯ2=0,082; ɯ3= 0,341), ɞɚɜɥɟɧɢɟ� ɩɪɹɦɨɝɨ� ɩɨ-
ɬɨɤɚ 3,07 Ɇɉɚ� ɢ� ɨɛɪɚɬɧɨɝɨ� ɩɨɬɨɤɚ 0.61 Ɇɉɚ, ɄɉȾ 
ɰɢɤɥɚ 29,2% ɢ� ɯɨɥɨɞɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ� ɧɚ� ɭɪɨɜɧɟ 
ɤɪɢɨɫɬɚɬɢɪɨɜɚɧɢɹ 714 ɤȾɠ�ɤɦɨɥɶ. 

ȼɕȼɈȾɕ 
ȿɞɢɧɨɟ� ɭɪɚɜɧɟɧɢɟ� ɫɨɫɬɨɹɧɢɹ� ɊɄɋ (1) ɜɩɨɥɧɟ 

ɭɫɩɟɲɧɨ�ɦɨɠɟɬ�ɛɵɬɶ�ɢɫɩɨɥɶɡɨɜɚɧɨ�ɞɥɹ�ɨɩɢɫɚɧɢɹ�ɮɚ-
ɡɨɜɨɝɨ�ɪɚɜɧɨɜɟɫɢɹ�ɠɢɞɤɨɫɬɶ�ɩɚɪ�ɱɢɫɬɵɯ�ɤɨɦɩɨɧɟɧɬɨɜ, 
ɛɢɧɚɪɧɵɯ� ɫɦɟɫɟɣ, ɚ� ɬɚɤɠɟ� ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ� ɫɦɟ-
ɫɟɣ. ɍɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ�ɨɩɢɫɵɜɚɹ�ɦɨɥɶɧɵɣ�ɨɛɴɟɦ�ɩɚ-
ɪɨɜɨɣ�ɮɚɡɵ, ɨɧɨ�ɞɚɟɬ�ɡɧɚɱɢɬɟɥɶɧɨ�ɯɭɞɲɢɟ�ɪɟɡɭɥɶɬɚɬɵ 
ɞɥɹ�ɩɥɨɬɧɨɫɬɢ�ɠɢɞɤɨɣ�ɮɚɡɵ. ɉɪɟɞɥɨɠɟɧɧɵɟ� ɩɪɚɜɢɥɚ 
ɫɦɟɲɟɧɢɹ� ɩɨɡɜɨɥɹɸɬ� ɩɪɨɜɨɞɢɬɶ� ɪɚɫɱɟɬɵ� ɞɥɹ� ɛɢɧɚɪ-
ɧɵɯ� ɫɦɟɫɟɣ, ɚ� ɩɨɥɭɱɟɧɧɵɟ� ɧɚ� ɨɫɧɨɜɟ� ɷɤɫɩɟɪɢɦɟɧɬɚ 
ɩɚɪɚɦɟɬɪɵ�ɩɟɪɟɤɪɟɫɬɧɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɦɨɝɭɬ�ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɵ� ɞɥɹ� ɬɪɟɯɤɨɦɩɨɧɟɧɬɧɨɣ� ɫɢɫɬɟɦɵ Ar-
R14-R218. 

ɋɥɟɞɭɟɬ�ɫɨɛɥɸɞɚɬɶ�ɨɫɬɨɪɨɠɧɨɫɬɶ�ɩɪɢ�ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɢ�ɪɚɡɥɢɱɧɵɯ�ɡɧɚɱɟɧɢɣ�ɩɚɪɚɦɟɬɪɚ�ɤij, ɩɨɥɭɱɟɧɧɵɯ 
ɢɡ�ɪɚɡɥɢɱɧɵɯ�ɫɟɪɢɣ�ɷɤɫɩɟɪɢɦɟɧɬɚ. ɂ�ɟɫɥɢ�ɞɥɹ� ɫɢɫɬɟ-
ɦɵ Ar-R14  ɨɞɧɨ� ɢ� ɬɨɠɟ� ɡɧɚɱɟɧɢɟ kij� ɦɨɠɟɬ� ɛɵɬɶ� ɢɫ-
ɩɨɥɶɡɨɜɚɧɨ�ɜ�ɲɢɪɨɤɨɦ�ɞɢɚɩɚɡɨɧɟ�ɬɟɦɩɟɪɚɬɭɪ�ɢ�ɮɚɡɨ-
ɜɨɝɨ�ɩɨɜɟɞɟɧɢɹ, ɬɨ�ɞɥɹ�ɫɢɫɬɟɦɵ Ar-R218 ɫɥɟɞɭɟɬ�ɤɚɠ-
ɞɵɣ� ɪɚɡ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɟ� ɞɥɹ� ɷɬɨɝɨ 
ɫɥɭɱɚɹ� ɡɧɚɱɟɧɢɟ. Ɉɬɦɟɬɢɦ�ɜ�ɰɟɥɨɦ� ɭɫɩɟɲɧɨɟ� ɩɪɢɦɟ-
ɧɟɧɢɟ� ɭɪɚɜɧɟɧɢɹ� ɫɨɫɬɨɹɧɢɹ� ɊɄɋ (1) ɜ� ɩɨɫɬɪɨɟɧɢɢ 
ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɣ� ɦɨɞɟɥɢ� ɞɥɹ� ɫɢɫɬɟɦɵ Ar-R14-
R218. 

 

ɉɨɤɚɡɚɧɨ� ɫ� ɩɨɦɨɳɶɸ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɬɟɪɦɨɞɢ-
ɧɚɦɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ�ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɨɝɨ� ɤɪɢɨɚɝɟɧɬɚ 
Ar-R14-R218 ɧɚ�ɛɚɡɟ�ɭɪɚɜɧɟɧɢɹ� ɫɨɫɬɨɹɧɢɹ�ɊɄɋ�ɢ�ɨɩ-
ɬɢɦɢɡɚɰɢɢ�ɰɢɤɥɚ�ɜɨɡɦɨɠɧɨɫɬɶ�ɫɨɡɞɚɧɢɹ�ɷɤɨɧɨɦɢɱɧɨɣ 
ɞɪɨɫɫɟɥɶɧɨɣ� ɦɢɤɪɨɤɪɢɨɝɟɧɧɨɣ� ɫɢɫɬɟɦɵ� ɫ� ɬɟɦɩɟɪɚɬɭ-
ɪɨɣ�ɤɪɢɨɫɬɚɬɢɪɨɜɚɧɢɹ 120Ʉ�ɧɚ�ɛɚɡɟ�ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ 
ɤɨɦɩɪɟɫɫɨɪɚ. Ʉɚɤ� ɩɨɤɚɡɚɥɨ� ɫɪɚɜɧɟɧɢɟ� ɷɤɫɟɪɝɟɬɢɱɟ-
ɫɤɢɣ�ɄɉȾ�ɰɢɤɥɚ�ɧɚ�ɫɦɟɫɹɯ�ɧɚɦɧɨɝɨ�ɩɪɟɜɵɲɚɟɬ�ɄɉȾ 
ɰɢɤɥɚ� ɧɚ� ɱɢɫɬɨɦ Ar, ɜɟɥɢɱɢɧɚ� ɤɨɬɨɪɨɝɨ� ɩɪɢ� ɪɚɜɧɵɯ 
ɭɫɥɨɜɢɹɯ�ɫɨɫɬɚɜɥɹɟɬ 6,3%. 

ɉɨɫɬɭɩɢɥɚ 11.2011 
	ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ 

1. Ⱥɮɚɧɚɫɶɟɜ, ȼ�ȼ. Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ�ɫɦɟɫɟɣ�ɚɪɝɨɧɚ�ɫ�ɯɥɚɞɨɧɚɦɢ R14 ɢ R218 [Ɍɟɤɫɬ] / ȼ�ȼ. Ⱥɮɚɧɚɫɶɟɜ, ȼ�Ⱥ. Ȼɚɝɢɧɫɤɢɣ, ɇ�Ⱦ. Ɂɚ-
ɯɚɪɨɜ, ɇ�ɂ. Ʌɚɩɚɪɞɢɧ // ɏɨɥɨɞɢɥɶɧɚɹ�ɬɟɯɧɢɤɚ�ɢ�ɬɟɯɧɨɥɨɝɢɹ.- 2006.- ʋ2 (100).- ɋ. 73-80. 
2. Soave, G. Equilibrium constants from a modified Redlich-Kwong equation of state [Tekst] // Chem. Eng. Science. -1972, vol. 27, 6, p. 1197 – 1203. 
3. Ɋɚɛɢɧɨɜɢɱ, ȼ�Ⱥ. Ɍɟɩɥɨɮɢɡɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ�ɧɟɨɧɚ, ɚɪɝɨɧɚ, ɤɪɢɩɬɨɧɚ�ɢ�ɤɫɟɧɨɧɚ [Ɍɟɤɫɬ] / ȼ�Ⱥ. Ɋɚɛɢɧɨɜɢɱ, Ⱥ�Ⱥ. ȼɚɫɫɟɪɦɚɧ, ȼ�ɂ. ɇɟɞɨɫɬɭɩ, 
Ʌ�ɋ. ȼɟɤɫɥɟɪ – Ɇ.: ɂɡɞ�ɜɨ�ɫɬɚɧɞɚɪɬɨɜ, 1976.- 636 ɫ. 
4. Ⱥɥɬɭɧɢɧ, ȼ�ȼ. Ɍɟɩɥɨɮɢɡɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ�ɮɪɟɨɧɨɜ. Ɍ. 2. Ɏɪɟɨɧɵ�ɦɟɬɚɧɨɜɨɝɨ�ɪɹɞɚ. ɋɩɪɚɜɨɱɧɵɟ�ɞɚɧɧɵɟ [Ɍɟɤɫɬ] / ȼ�ȼ. Ⱥɥɬɭɧɢɧ, ȼ�Ɂ. Ƚɟɥ-
ɥɟɪ, ȿ�Ⱥ. Ʉɪɟɦɧɟɜɫɤɚɹ, ɂ�ɂ. ɉɟɪɟɥɶɲɬɟɣɧ, ȿ�Ʉ. ɉɟɬɪɨɜ – ɉɨɞ�ɪɟɞ.  ɋ�Ʌ. Ɋɢɜɤɢɧɚ. – Ɇ.: ɂɡɞ�ɜɨ�ɫɬɚɧɞɚɪɬɨɜ, 1985.- 264 ɫ. 
5. Ɋɹɛɭɲɟɜɚ, Ɍ�ɂ. Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ�ɯɥɚɞɚɝɟɧɬɚ R218 [Ɍɟɤɫɬ] / Ɍ�ɂ. Ɋɹɛɭɲɟɜɚ, ȯ�ɂ. Ƚɭɣɝɨ, ȿ�Ȼ. ɉɟɬɪɭɧɢɧɚ // ɏɨɥɨɞɢɥɶɧɚɹ�ɬɟɯɧɢɤɚ.- 1979.- ʋ6.- ɋ. 30-33. 
6. Ɋɢɞ, Ɋ. ɋɜɨɣɫɬɜɚ�ɝɚɡɨɜ�ɢ�ɠɢɞɤɨɫɬɟɣ: ɋɩɪɚɜɨɱɧɨɟ�ɩɨɫɨɛɢɟ [Ɍɟɤɫɬ] / Ɋ. Ɋɢɞ, Ⱦɠ. ɉɪɚɭɫɧɢɰ, Ɍ. ɒɟɪɜɭɞ– Ʌ.: ɏɢɦɢɹ, 1982. – 592 ɫ. 
7. ȼɚɪɝɚɮɬɢɤ, ɇ�Ȼ. ɋɩɪɚɜɨɱɧɢɤ�ɩɨ�ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɦ�ɫɜɨɣɫɬɜɚɦ�ɝɚɡɨɜ�ɢ�ɠɢɞɤɨɫɬɟɣ [Ɍɟɤɫɬ]. – Ɇ.: ɇɚɭɤɚ, 1972. - 720 ɫ. 
8. Ɂɚɯɚɪɨɜ�ɇ�Ⱦ. Ɇɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɟ�ɪɚɛɨɱɢɟ�ɬɟɥɚ�ɞɪɨɫɫɟɥɶɧɵɯ�ɦɢɤɪɨɤɪɢɨɝɟɧɧɵɯ�ɫɢɫɬɟɦ. – Ɉɞɟɫɫɚ: ɉɨɥɢɝɪɚɮ, 2008.- 82 ɫ. 
ɍȾɄ 663.938-027.332:664.047 

ȻɍɊȾɈ�Ɉ�Ƚ., ɞ�ɪ�ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ, ɌȿɊɁȱȯȼ�ɋ�Ƚ., ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɚɫɢɫɬɟɧɬ, 
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Ɉɞɟɫɶɤɚ�ɧɚɰɿɨɧɚɥɶɧɚ�ɚɤɚɞɟɦɿɹ�ɯɚɪɱɨɜɢɯ�ɬɟɯɧɨɥɨɝɿɣ 

ɄȱɇȿɌɂɄȺ�ȱɑ�ɋɍɒȱɇɇə�ɒɅȺɆɍ�ɄȺȼɂ 
Ɉɩɢɫɚɧɨ� ɤɿɧɟɬɢɤɭ� ɩɪɨɰɟɫɭ� ɫɭɲɿɧɧɹ� ɲɥɚɦɭ� ɩɿɞ� ɞɿɽɸ� ȱɑ-

ɜɢɩɪɨɦɿɧɟɧɧɹ�ɭ�ɡɚɥɟɠɧɨɫɬɿ�ɜɿɞ�ɬɨɜɳɢɧɢ�ɲɚɪɭ�ɩɪɨɞɭɤɬɭ�ɿ�ɤɿɥɶɤɨɫɬɿ 
ɩɿɞɜɟɞɟɧɨʀ�ɟɧɟɪɝɿʀ. 

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ:� ɲɥɚɦ� ɤɚɜɢ, ɿɧɮɪɚɱɟɪɜɨɧɟ� ɜɢɩɪɨɦɿɧɟɧɧɹ, 
ɫɭɲɿɧɧɹ. 

Kinetics of waste process of drying of product is described under 
the action of ȱɑ�ɜɢɩɪɨɦɿɧɟɧɧɹ in dependence on the thickness of layer 
of waste product and amount of the brought energy. 

Keywords: waste product of coffee, infrared, drying. 

ȼɢɪɿɲɟɧɧɹ�ɡɚɞɚɱ�ɤɨɦɩɥɟɤɫɧɨʀ�ɩɟɪɟɪɨɛɤɢ�ɿ�ɭɬɢɥɿ-
ɡɚɰɿʀ� ɩɪɨɦɢɫɥɨɜɢɯ� ɜɿɞɯɨɞɿɜ� ɞɨɡɜɨɥɢɬɶ� ɫɭɬɬɽɜɨ� ɡɛɿɥɶ-
ɲɢɬɢ� ɟɮɟɤɬɢɜɧɿɫɬɶ� ɯɚɪɱɨɤɨɧɰɟɧɬɪɚɬɧɨɝɨ� ɜɢɪɨɛɧɢɰɬ-
ɜɚ, ɡɦɟɧɲɢɬɢ� ɜɢɬɪɚɬɢ� ɟɧɟɪɝɿʀ, ɡɧɢɡɢɬɢ� ɧɚɜɚɧɬɚɠɟɧɧɹ 
ɧɚ�ɧɚɜɤɨɥɢɲɧɽ�ɫɟɪɟɞɨɜɢɳɟ�ɿ�ɨɬɪɢɦɚɬɢ�ɧɨɜɭ�ɝɚɦɭ�ɩɪɨ-
ɞɭɤɬɿɜ�ɿ�ɦɚɬɟɪɿɚɥɿɜ, ɜ�ɬɨɦɭ�ɱɢɫɥɿ�ɿ�ɞɥɹ�ɤɨɦɛɿɤɨɪɦɨɜɨɝɨ  
ɜɢɪɨɛɧɢɰɬɜɚ. 

Ɍɚɛɥɢɰɚ 6 
Ʉɨɷɮɮɢɰɢɟɧɬɵ�ɩɨɥɢɧɨɦɨɜ (22-24)ɞɥɹ�ɱɢɫɬɵɯ 

ɤɨɦɩɨɧɟɧɬɨɜ 

Ɂɧɚɱɟɧɢɹ�ɤɨɷɮɮɢɰɢɟɧɬɨɜ ci  
 c1 c2 c3 c4 c5 

Ar 2069,26 3,92 1,02 -0,42 0 
R14 2711,85 134,88 195,75 -30,239 1,438 
R218 5354,49 1886,02 -64,851 0 0 

 

  

Ɋɢɫ. 8. Ⱦɢɚɝɪɚɦɦɚ�Ɋ�ɯ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ�Ɍ=90,5Ʉ�ɜ�ɛɢɧɚɪɧɨɣ�ɫɦɟɫɢ: ɚ) Ar-R14; ɛ) Ar-R218 
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ɇɚ 1 ɬ�ɝɨɬɨɜɨʀ�ɪɨɡɱɢɧɧɨʀ�ɤɚɜɢ�ɩɪɢɩɚɞɚɽ 1,5…2 ɬ 
ɲɥɚɦɭ [1]. ȼɿɞɩɨɜɿɞɧɨ, ɲɥɚɦɭ�ɜ�ɍɤɪɚʀɧɿ�ɭɬɜɨɪɸɽɬɶɫɹ 
ɛɥɢɡɶɤɨ 1,5 – 2 ɬɢɫ. ɬ� ɧɚ� ɪɿɤ. ɇɟɭɬɢɥɿɡɨɜɚɧɢɣ� ɲɥɚɦ 
ɫɩɪɢɱɢɧɹɽ� ɧɟɝɚɬɢɜɧɢɣ� ɜɩɥɢɜ� ɧɚ� ɧɚɜɤɨɥɢɲɧɽ� ɫɟɪɟɞɨ-
ɜɢɳɟ [2]. 

ɉɿɫɥɹ� ɟɤɫɬɪɚɝɭɜɚɧɧɹ� ɲɥɚɦ� ɤɚɜɢ� ɦɿɫɬɢɬɶ� ɞɨ 4%  
ɟɤɫɬɪɚɤɬɢɜɧɢɯ� ɪɟɱɨɜɢɧ [3]. ɇɚɣɛɿɥɶɲ� ɰɿɧɧɢɦɢ� ɤɨɦ-
ɩɨɧɟɧɬɚɦɢ� ɲɥɚɦɭ� ɤɚɜɢ, ɞɨɰɿɥɶɧɢɦɢ� ɞɥɹ� ɩɨɞɚɥɶɲɨʀ 
ɩɟɪɟɪɨɛɤɢ�ɽ: ɤɚɜɨɜɚ�ɨɥɿɹ (7 – 12%), ɰɟɥɸɥɨɡɚ�ɬɚ�ɥɿɝɧɿɧ 
(60 – 75%), ɫɭɦɿɲ�ɫɦɚɤɨ�ɚɪɨɦɚɬɢɱɧɢɯ�ɪɟɱɨɜɢɧ (ɤɨɮɟ-
ɨɥɶ) – (3 – 5%), ɛɿɥɨɤ (5 – 7%) [4]. Ɍɚɤɨɠ�ɭ�ɤɚɜɨɜɨɦɭ 
ɲɥɚɦɿ� ɦɿɫɬɹɬɶɫɹ� ɦɚɤɪɨ- ɬɚ� ɦɿɤɪɨɟɥɟɦɟɧɬɢ� ɿ� ɜɿɬɚɦɿɧɢ 
ȼ2

 ɿ�ɊɊ [3]. ȼ�Ɋɨɫɿʀ�ɬɚɤɨɠ�ɡɚɩɪɨɩɨɧɨɜɚɧɨ�ɜɢɤɨɪɢɫɬɨɜɭ-
ɜɚɬɢ�ɫɭɯɢɣ�ɤɚɜɨɜɢɣ�ɲɥɚɦ�ɭ�ɜɢɪɨɛɧɢɰɬɜɿ�ɤɨɦɛɿɤɨɪɦɿɜ�ɿ 
ɤɨɪɦɨɜɢɯ� ɜɿɬɚɦɿɧɧɢɯ� ɞɨɛɚɜɨɤ� ɞɥɹ� ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪ-
ɫɶɤɢɯ� ɬɜɚɪɢɧ� ɿ� ɩɬɚɯɿɜ. ɉɪɨɬɟ�ɩɪɢ�ɩɟɪɟɪɨɛɰɿ�ɲɥɚɦɭ� ɭ 
ɤɨɪɦɚ�ɧɟɨɛɯɿɞɧɨ�ɩɨɩɟɪɟɞɧɽ�ɜɢɥɭɱɟɧɧɹ�ɡ�ɧɶɨɝɨ�ɤɨɮɟʀ-
ɧɭ, ɹɤɢɣ� ɱɢɧɢɬɶ� ɡɛɭɞɠɭɸɱɭ� ɞɿɸ� ɧɚ� ɧɟɪɜɨɜɭ� ɫɢɫɬɟɦɭ 
ɬɜɚɪɢɧ [5].  

ȼɧɚɫɥɿɞɨɤ� ɜɢɫɨɤɨʀ� ɜɨɥɨɝɨɫɬɿ� ɲɥɚɦɭ (80 – 82%) 
ɧɟɨɛɯɿɞɧɟ�ɫɭɲɿɧɧɹ�ɲɥɚɦɭ�ɩɟɪɟɞ�ɩɨɞɚɥɶɲɨɸ�ɩɟɪɟɪɨɛ-
ɤɨɸ.  

ȼ�ɨɫɬɚɧɧɿɣ�ɱɚɫ�ɲɢɪɨɤɟ�ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ�ɨɬɪɢɦɚ-

ɥɨ�ɿɧɮɪɚɱɟɪɜɨɧɟ�ɧɚɝɪɿɜɚɧɧɹ�ɯɚɪɱɨɜɢɯ�ɩɪɨɞɭɤɬɿɜ.  
ȱɧɮɪɚɱɟɪɜɨɧɟ� ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ – ɟɥɟɤɬɪɨɦɚɝɧɿɬ-

ɧɟ� ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ, ɳɨ� ɨɯɨɩɥɸɽ� ɞɿɚɩɚɡɨɧ� ɞɨɜɠɢɧ 
ɯɜɢɥɶ� ɜɿɞ 0,75 ɞɨ 1000 ɦɤɦ. Ɇɟɯɚɧɿɡɦ� ɩɨɝɥɢɧɚɧɧɹ 
ɟɧɟɪɝɿʀ�ɿɧɮɪɚɱɟɪɜɨɧɢɯ�ɯɜɢɥɶ�ɩɨɥɹɝɚɽ�ɭ�ɡɦɿɧɿ�ɜɿɛɪɚɰɿɣ-
ɧɨɝɨ�ɫɬɚɧɭ�ɦɨɥɟɤɭɥ. ȼ�ɰɿɥɨɦɭ�ɬɜɟɪɞɿ�ɦɚɬɟɪɿɚɥɢ�ɩɨɝɥɢ-
ɧɚɸɬɶ�ȱɑ�ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ�ɥɢɲɟ�ɭ�ɬɨɧɤɨɦɭ�ɩɨɜɟɪɯɧɟ-

ɜɨɦɭ�ɲɚɪɿ. ɍ�ɩɨɪɢɫɬɿ� ɜɨɥɨɝɿ� ɦɚɬɟɪɿɚɥɢ�ɜɢɩɪɨɦɿɧɟɧɧɹ 
ɩɪɨɧɢɤɚɽ�ɧɚ�ɩɟɜɧɭ�ɝɥɢɛɢɧɭ, ɚ�ʀɯ�ɩɪɨɜɿɞɧɿɫɬɶ�ɡɚɥɟɠɢɬɶ 
ɜɿɞ� ɜɨɥɨɝɨɜɦɿɫɬɭ. ɉɨɝɥɢɧɚɧɧɹ� ȱɑ�ɟɧɟɪɝɿʀ� ɜɨɞɨɸ�ɩɟɪɟ-
ɜɚɠɚɽ�ɧɚ�ɜɫɿɯ�ɞɨɜɠɢɧɚɯ�ɯɜɢɥɶ, ɳɨ�ɞɨɡɜɨɥɹɽ�ɜɢɤɨɪɢɫ-
ɬɨɜɭɜɚɬɢ�ɲɢɪɨɤɢɣ�ɞɿɚɩɚɡɨɧ�ȱɑ�ɜɢɩɪɨɦɿɧɸɜɚɱɿɜ [6].  

Ⱦɥɹ� ɞɨɫɥɿɞɠɟɧɧɹ� ɤɿɧɟɬɢɤɢ� ɩɪɨɰɟɫɭ� ɫɭɲɿɧɧɹ 
ɲɥɚɦɭ� ɡɚ� ɞɨɩɨɦɨɝɨɸ� ȱɑ�ɜɢɩɪɨɦɿɧɟɧɧɹ� ɜɢɤɨɪɢɫɬɨɜɭ-
ɽɬɶɫɹ�ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɣ�ɫɬɟɧɞ, ɳɨ�ɫɤɥɚɞɚɽɬɶɫɹ�ɡ�ɟɥɟ-
ɤɬɪɨɧɧɢɯ� ɜɚɝ, ȱɑ�ɤɚɦɟɪɢ, ɫɢɫɬɟɦɢ� ɜɢɦɿɪɸɜɚɧɧɹ� ɬɟɦ-
ɩɟɪɚɬɭɪɢ�ɩɪɨɞɭɤɬɭ�ɿ�ɩɨɜɿɬɪɹ�ɭ�ɤɚɦɟɪɿ�ɿ�ɩɿɞɜɟɞɟɧɨʀ�ɩɨ-
ɬɭɠɧɨɫɬɿ.  

ɍ�ɞɨɫɥɿɞɚɯ�ɜɢɡɧɚɱɚɥɢɫɹ�ɡɚɥɟɠɧɨɫɬɿ�ɩɨɬɨɱɧɨʀ�ɜɨ-
ɥɨɝɨɫɬɿ� ɩɪɨɞɭɤɬɭ� ɿ� ɬɟɦɩɟɪɚɬɭɪɢ� ɜɿɞ� ɩɢɬɨɦɨʀ� ɦɚɫɢ 
ɲɥɚɦɭ� ɬɚ� ɩɢɬɨɦɨʀ� ɩɨɬɭɠɧɨɫɬɿ� ɩɿɞɜɟɞɟɧɨʀ� ɟɧɟɪɝɿʀ. ɍ 
ɤɚɦɟɪɿ� ɪɨɡɬɚɲɨɜɭɜɚɥɢ� ɲɥɚɦ� ɩɢɬɨɦɨɸ� ɦɚɫɨɸ 
2,5…10 ɤɝ�ɦ2�ɩɪɢ�ɲɜɢɞɤɨɫɬɿ�ɩɨɜɿɬɪɹ�ɧɚ�ɜɢɯɨɞɿ�ɡ�ɤɚɦɟ-
ɪɢ 0 – 2,5 ɦ�ɫ. 

Ɏɿɤɫɭɜɚɥɚɫɹ� ɬɪɢɜɚɥɿɫɬɶ� ɨɛɪɨɛɤɢ, ɬɟɦɩɟɪɚɬɭɪɚ� ɿ 
ɦɚɫɚ�ɡɟɪɧɚ�ɩɿɞ�ɱɚɫ�ɨɛɪɨɛɤɢ. ɉɢɬɨɦɚ�ɦɚɫɚ�ɦɚɬɟɪɿɚɥɭ (g) 
ɩɨɤɚɡɭɽ�ɦɚɫɭ (m) ɩɪɨɞɭɤɬɭ� ɧɚ� ɨɞɢɧɢɰɸ�ɩɨɜɟɪɯɧɿ� ɨɛ-
ɪɨɛɤɢ (F) 

ɉɢɬɨɦɚ�ɩɨɬɭɠɧɿɫɬɶ�ɩɨɤɚɡɭɽ�ɤɿɥɶɤɿɫɬɶ�ȱɑ�ɟɧɟɪɝɿʀ, 
ɹɤɟ�ɩɿɞɜɨɞɢɬɶɫɹ�ɞɨ 1 ɦ2�ɩɨɜɟɪɯɧɿ, ɳɨ�ɨɛɪɨɛɥɹɽɬɶɫɹ.  

Ɍɟɪɦɨɝɪɚɦɢ�ɫɭɲɿɧɧɹ�ɧɚɜɟɞɟɧɨ�ɧɚ�ɪɢɫɭɧɤɭ 1. 
əɤ�ɜɢɞɧɨ�ɡ�ɪɢɫɭɧɤɭ 1, ɡɿ�ɡɛɿɥɶɲɟɧɧɹɦ�ɩɨɬɭɠɧɨɫ-

ɬɿ�ɩɿɞɜɟɞɟɧɨʀ�ȱɑ�ɟɧɟɪɝɿʀ, ɡɛɿɥɶɲɭɽɬɶɫɹ�ɲɜɢɞɤɿɫɬɶ�ɪɨɫɬɭ 
ɬɟɦɩɟɪɚɬɭɪɢ� ɩɪɨɭɤɬɭ. ɒɜɢɞɤɢɣ� ɪɿɫɬ� ɬɟɦɩɟɪɚɬɭɪɢ� ɞɨ 
ɜɿɞɧɨɫɧɨ�ɜɢɫɨɤɨɝɨ�ɡɧɚɱɟɧɧɹ (102 ºɋ) ɜɤɚɡɭɽ�ɧɚ�ɬɟ, ɳɨ 
ɱɚɫɬɢɧɚ�ɩɿɞɜɟɞɟɧɨʀ�ɟɧɟɪɝɿʀ�ɿɞɟ�ɧɟ�ɬɿɥɶɤɢ�ɧɚ�ɜɢɩɚɪɨɜɭ- 

  

Ɋɢɫ. 1. Ɍɟɪɦɨɝɪɚɦɢ�ɫɭɲɿɧɧɹ�ɜ�ɡɚɥɟɠɧɨɫɬɿ�ɜɿɞ�ɩɢɬɨɦɨɝɨ�ɡɚɜɚɧɬɚɠɟɧɧɹ�ɬɚ�ɜɿɞ�ɩɢɬɨɦɨɝɨ�ɩɿɞɜɨɞɭ�ɟɧɟɪɝɿʀ 

  

Ɋɢɫ. 2. Ʌɿɧɿʀ�ɫɭɲɿɧɧɹ�ɜ�ɡɚɥɟɠɧɨɫɬɿ�ɜɿɞ�ɩɢɬɨɦɨɝɨ�ɩɿɞɜɨɞɭ�ɟɧɟɪɝɿʀ�ɬɚ�ɜɿɞ�ɩɢɬɨɦɨɝɨ�ɡɚɜɚɧɬɚɠɟɧɧɹ 
  

Ɋɢɫ. 3. Ɂɦɿɧɚ�ɲɜɢɞɤɨɫɬɿ�ɫɭɲɿɧɧɹ ɡɚɥɟɠɧɨɫɬɿ�ɜɿɞ�ɩɢɬɨɦɨɝɨ�ɩɿɞɜɨɞɭ�ɟɧɟɪɝɿʀ  ɬɚ�ɜɿɞ�ɩɢɬɨɦɨɝɨ�ɡɚɜɚɧɬɚɠɟɧɧɹ 



ǽȞȜȤȓȟȖ, ȜȏșȎȒțȎțțȭ, ȎȐȠȜȚȎȠȖȕȎȤȳȭ, ȡȝȞȎȐșȳțțȭ�ȳ�ȓȘȜțȜȚȳȘȎ  
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ɜɚɧɧɹ� ɜɨɥɨɝɢ, ɚ� ɣ� ɧɚ� ɧɚɝɪɿɜ� ɩɪɨɞɭɤɬɭ. Ʌɿɧɿʀ� ɩɪɨɰɟɫɭ 
ɫɭɲɿɧɧɹ�ɧɚɜɟɞɟɧɨ�ɧɚ�ɪɢɫ. 2. 

əɤ� ɜɢɞɧɨ� ɧɚ� ɪɢɫɭɧɤɚɯ 2 ɿ 3, ɜɢɞɚɥɟɧɧɹ� ɜɨɥɨɝɢ 
ɩɨɱɢɧɚɽɬɶɫɹ� ɩɪɨɬɹɝɨɦ� ɩɟɪɲɢɯ 10 ɯɜɢɥɢɧ� ɨɛɪɨɛɤɢ. 
ɉɪɢ� ɰɶɨɦɭ� ɡɿ� ɡɛɿɥɶɲɟɧɧɹɦ� ɩɨɬɭɠɧɨɫɬɿ� ȱɑ - ɜɢɩɪɨɦɿ-
ɧɸɜɚɧɧɹ� ɿ� ɡɦɟɧɲɟɧɧɹɦ� ɬɨɜɳɢɧɢ�ɲɚɪɭ�ɲɥɚɦɭ (ɩɢɬɨ-
ɦɨɝɨ�ɡɚɜɚɧɬɚɠɟɧɧɹ), ɲɜɢɞɤɿɫɬɶ�ɫɭɲɿɧɧɹ�ɡɛɿɥɶɲɭɽɬɶɫɹ. 
ɒɜɢɞɤɿɫɬɶ�ɫɭɲɿɧɧɹ�ɫɤɥɚɞɚɥɚ 0,6 – 1,8 %/ɯɜ. ȱɧɬɟɧɫɢɜ-
ɧɟ�ɜɢɞɚɥɟɧɧɹ�ɜɨɥɨɝɢ�ɩɪɢ�ɞɨɫɬɚɬɧɶɨ�ɧɢɡɶɤɢɯ�ɬɟɦɩɟɪɚ-
ɬɭɪɚɯ (40 – 50 ºɋ) ɩɨɹɫɧɸɽɬɶɫɹ�ɛɟɡɩɨɫɟɪɟɞɧɶɨɸ�ɞɿɽɸ 
ȱɑ- ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ�ɧɚ�ɩɪɨɞɭɤɬ� ɿ� ɩɨɝɥɢɧɚɧɧɹ� ɟɧɟɪɝɿʀ 
ɜɨɞɨɸ. 

Ɋɟɡɟɪɜɢ� ɩɨ� ɿɧɬɟɧɫɢɮɿɤɚɰɿʀ� ɩɪɨɰɟɫɿɜ� ɫɭɲɿɧɧɹ 
ɲɥɚɦɭ�ɜɢɡɧɚɱɚɸɬɶɫɹ�ɡ�ɚɧɚɥɿɡɭ�ɥɿɧɿɣ�ɲɜɢɞɤɨɫɬɿ�ɡɧɟɜɨ-
ɞɧɟɧɧɹ (ɪɢɫ. 4). ɇɚ�ɜɿɞɦɿɧɭ� ɜɿɞ� ɬɪɚɞɢɰɿɣɧɨɝɨ�ɤɨɧɜɟɤ-
ɬɢɜɧɨɝɨ�ɫɭɲɿɧɧɹ, ɧɚ�ɤɪɢɜɢɯ�ɧɟ�ɫɩɨɫɬɟɪɿɝɚɸɬɶɫɹ�ɱɿɬɤɨ 
ɜɢɪɚɠɟɧɿ�ɩɟɪɿɨɞɢ�ɫɭɲɿɧɧɹ�ɨɫɤɿɥɶɤɢ�ɜ�ɞɚɧɨɦɭ�ɩɪɨɰɟɫɿ 
ɦɚɽ� ɦɿɫɰɟ� ɿɧɲɢɣ� ɦɟɯɚɧɿɡɦ� ɩɿɞɜɨɞɭ� ɟɧɟɪɝɿʀ, ɚ� ɩɨɜɿɬɪɹ 
ɧɟ� ɜɢɤɨɧɭɽ�ɮɭɧɤɰɿɸ�ɬɟɩɥɨɧɨɫɿɹ. Ɂ�ɥɿɬɟɪɚɬɭɪɧɢɯ�ɞɠɟ-
ɪɟɥ�ɜɿɞɨɦɨ�ɩɪɨ�ɡɚɫɬɨɫɭɜɚɧɧɹ�ȱɑ�ɧɚɝɪɿɜɭ�ɞɥɹ�ɡɛɿɥɶɲɟɧ-
ɧɹ�ɲɜɢɞɤɨɫɬɿ� ɫɭɲɿɧɧɹ� ɜ� ɩɟɪɿɨɞ� ɫɩɚɞɚɸɱɨʀ�ɲɜɢɞɤɨɫɬɿ 
[6]. ȼɢɜɱɚɜɫɹ� ɬɚɤɨɠ� ɜɩɥɢɜ� ɲɜɢɞɤɨɫɬɿ� ɩɨɜɿɬɪɹ� ɭ� ɫɭ-
ɲɢɥɶɧɿɣ� ɤɚɦɟɪɿ� ɧɚ� ɤɿɧɟɬɢɤɭ�ɫɭɲɿɧɧɹ�ɲɥɚɦɭ. ȼɿɞɨɦɨ, 
ɳɨ� ɡɦɟɧɲɟɧɧɹ� ɜɦɿɫɬɭ� ɜɨɥɨɝɢ� ɭ� ɨɬɨɱɭɸɱɨɦɭ� ɩɨɜɿɬɪɿ 
ɡɛɿɥɶɲɭɽ� ɿɧɬɟɧɫɢɜɧɿɫɬɶ�ɦɚɫɨɩɟɪɟɧɨɫɭ.  ɉɪɨɬɟ�ɪɚɡɨɦ� ɿɡ 
ɩɨɜɿɬɪɹɦ, ɡ� ɤɚɦɟɪɢ� ɫɩɨɫɬɟɪɿɝɚɸɬɶɫɹ� ɜɬɪɚɬɢ� ɬɟɩɥɨɬɢ, 
ɳɨ�ɧɟɝɚɬɢɜɧɨ�ɜɩɥɢɜɚɽ�ɹɤ�ɧɚ�ɲɜɢɞɤɿɫɬɶ�ɫɭɲɿɧɧɹ,  ɬɚɤ�ɿ 

ɧɚ�ɟɧɟɪɝɨɟɮɟɤɬɢɜɧɿɫɬɶ�ɩɪɨɰɟɫɭ. 
əɤ�ɜɢɞɧɨ�ɡ�ɤɪɢɜɢɯ� ɫɭɲɿɧɧɹ, ɩɪɢ�ɧɢɡɶɤɢɯ�ɲɜɢɞ-

ɤɨɫɬɹɯ�ɪɭɯɭ�ɩɨɜɿɬɪɹ�ɭ�ɤɚɦɟɪɿ, ɩɟɪɿɨɞ�ɫɩɚɞɚɸɱɨʀ�ɲɜɢɞ-
ɤɨɫɬɿ� ɫɭɲɿɧɧɹ�ɦɚɣɠɟ� ɧɟ� ɜɢɪɚɠɟɧɢɣ, ɳɨ� ɩɨɹɫɧɸɽɬɶɫɹ 
ɪɚɞɿɚɰɿɣɧɢɦ�ɩɿɞɜɟɞɟɧɧɹɦ�ɟɧɟɪɝɿʀ. 

Ⱦɨɫɥɿɞɠɟɧɧɹ�ɩɪɨɰɟɫɭ� ɫɭɲɿɧɧɹ�ɭ�ɪɭɯɨɦɨɦɭ�ɲɚɪɿ 
ɩɪɨɜɨɞɢɥɢ� ɧɚ� ɭɧɿɜɟɪɫɚɥɶɧɨɦɭ� ɫɬɟɧɞɿ� ɞɥɹ� ɇȼɑ� ɬɚ� ȱɑ 
ɨɛɪɨɛɤɢ�ɯɚɪɱɨɜɨʀ� ɫɢɪɨɜɢɧɢ, ɳɨ� ɫɤɥɚɞɚɽɬɶɫɹ� ɡɿ� ɫɬɪɿɱ-
ɤɨɜɨɝɨ� ɤɨɧɜɟɽɪɭ, ɬɪɶɨɯ� ɦɨɞɭɥɿɜ� ɇȼɑ�ɨɛɪɨɛɤɢ� ɬɚ 
ɬɪɶɨɯ�ɦɨɞɭɥɿɜ�ȱɑ- ɨɛɪɨɛɤɢ�ɫɢɪɨɜɢɧɢ. ȼɢɜɱɚɜɫɹ�ɜɩɥɢɜ 
ɤɿɥɶɤɨɫɬɿ� ɩɿɞɜɟɞɟɧɨʀ� ɟɧɟɪɝɿʀ, ɲɜɢɞɤɨɫɬɿ� ɪɭɯɭ� ɫɬɪɿɱɤɢ 
ɬɪɚɧɫɩɨɪɬɟɪɚ, ɬɨɜɳɢɧɢ�ɲɚɪɭ� ɩɪɨɞɭɤɬɭ� ɧɚ�ɲɜɢɞɤɿɫɬɶ 
ɩɪɨɰɟɫɭ�ɫɭɲɿɧɧɹ. 

ȼɢɜɱɚɜɫɹ� ɜɩɥɢɜ� ɤɿɥɶɤɨɫɬɿ� ɩɿɞɜɟɞɟɧɨʀ� ɟɧɟɪɝɿʀ� ɧɚ 
ɫɟɪɟɞɧɸ�ɲɜɢɞɤɿɫɬɶ� ɩɪɨɰɟɫɭ� ɫɭɲɿɧɧɹ. Ɋɟɡɭɥɶɬɚɬɢ� ɧɚ-
ɜɟɞɟɧɨ�ɧɚ�ɪɢɫ. 7. 

əɤ� ɜɢɞɧɨ� ɡ� ɝɪɚɮɿɤɭ,  ɩɪɢ� ɩɿɞɜɟɞɟɧɧɿ� ɜɠɟ 100  ȼɬ 
ȱɑ�ɟɧɟɪɝɿʀ�ɫɟɪɟɞɧɹ�ɲɜɢɞɤɿɫɬɶ�ɡɧɟɜɨɞɧɟɧɧɹ� ɩɟɪɟɜɢɳɭɽ 
1 %/ɯɜ, ɚɥɟ�ɩɪɢ�ɡɛɿɥɶɲɟɧɧɿ�ɤɿɥɶɤɨɫɬɿ�ɩɿɞɜɟɞɟɧɨʀ�ɟɧɟɪ-
ɝɿʀ� ɭ 2  ɬɚ 3  ɪɚɡɢ,  ɰɟɣ� ɩɨɤɚɡɧɢɤ� ɡɪɨɫɬɚɽ� ɥɢɲɟ� ɧɚ 
0,2 %/ɯɜ. Ɋɟɡɭɥɶɬɚɬɢ� ɞɨɫɥɿɞɠɟɧɧɹ� ɜɩɥɢɜɭ� ɲɜɢɞɤɨɫɬɿ 
ɪɭɯɭ�ɫɬɪɿɱɤɢ�ɧɚ�ɲɜɢɞɤɿɫɬɶ�ɫɭɲɿɧɧɹ�ɧɚɜɟɞɟɧɨ�ɧɚ�ɪɢɫ.8. 

ɇɚ� ɝɪɚɮɿɤɭ� ɜɢɞɧɨ, ɳɨ� ɲɜɢɞɤɿɫɬɶ� ɫɭɲɿɧɧɹ� ɧɚ 
ɲɜɢɞɤɨɫɬɹɯ�ɪɭɯɭ�ɫɬɪɿɱɤɢ�ɜɿɞ 0,13 ɞɨ 0,33 ɫɦ�ɫ�ɦɚɣɠɟ 
ɨɞɧɚɤɨɜɿ, ɳɨ�ɦɨɠɧɚ�ɩɨɹɫɧɢɬɢ�ɫɤɨɪɨɱɟɧɧɹɦ�ɬɪɢɜɚɥɨɫɬɿ 
ɩɟɪɟɛɭɜɚɧɧɹ�ɩɪɨɞɭɤɬɭ� ɭ� ȱɑ�ɦɨɞɭɥɿ�ɬɚ�ɛɿɥɶɲ�ɟɮɟɤɬɢɜ-
ɧɢɦ�ɜɢɤɨɪɢɫɬɚɧɧɹɦ�ɩɿɞɜɟɞɟɧɨʀ�ɟɧɟɪɝɿʀ. ɇɚ�ɲɜɢɞɤɨɫɬɿ  

  

Ɋɢɫ. 4. Ʉɪɢɜɿ�ɲɜɢɞɤɨɫɬɿ�ɫɭɲɿɧɧɹ ɜ�ɡɚɥɟɠɧɨɫɬɿ�ɜɿɞ�ɩɢɬɨɦɨɝɨ�ɩɿɞɜɨɞɭ�ɟɧɟɪɝɿʀ�ɬɚ�ɜɿɞ�ɩɢɬɨɦɨɝɨ�ɡɚɜɚɧɬɚɠɟɧɧɹ 

  

Ɋɢɫ. 5. Ʌɿɧɿʀ�ɬɚ�ɬɟɪɦɨɝɪɚɦɢ�ɫɭɲɿɧɧɹ : 1 – 0,5 ɦ�ɫ, 2 – 0 ɦ�ɫ, 3 – 1 ɦ�ɫ, 4 – 1,5 ɦ�ɫ, 5 – 2 ɦ�ɫ, 6 – 2,5 ɦ�ɫ 
  

Ɋɢɫ. 6. Ʉɪɢɜɿ�ɲɜɢɞɤɨɫɬɿ�ɫɭɲɿɧɧɹ: 1 – 0,5 ɦ�ɫ, 2 – 0 ɦ�ɫ,  
3 – 1 ɦ�ɫ, 4 – 1,5 ɦ�ɫ, 5 – 2 ɦ�ɫ, 6 – 2,5 ɦ�ɫ 

Ɋɢɫ. 7. ȼɩɥɢɜ�ɤɿɥɶɤɨɫɬɿ�ɩɿɞɜɟɞɟɧɨʀ�ɟɧɟɪɝɿʀ  
ɧɚ�ɲɜɢɞɤɿɫɬɶ�ɫɭɲɿɧɧɹ 



ǽȞȜȤȓȟȖ, ȜȏșȎȒțȎțțȭ, ȎȐȠȜȚȎȠȖȕȎȤȳȭ, ȡȝȞȎȐșȳțțȭ�ȳ�ȓȘȜțȜȚȳȘȎ  
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ɛɿɥɶɲɿɣ�ɧɿɠ 0,4 ɫɦ�ɫ�ɩɪɨɞɭɤɬ, ɩɟɜɧɨ, ɧɟ�ɜɫɬɢɝɚɽ�ɨɬɪɢ-
ɦɚɬɢ�ɞɨɫɬɚɬɧɸ�ɤɿɥɶɤɿɫɬɶ� ɟɧɟɪɝɿʀ� ɞɥɹ� ɟɮɟɤɬɢɜɧɨɝɨ� ɜɢ-
ɞɚɥɟɧɧɹ�ɜɨɥɨɝɢ. 

Ɋɟɡɭɥɶɬɚɬɢ� ɞɨɫɥɿɞɠɟɧɧɹ� ɜɩɥɢɜɭ� ɬɨɜɳɢɧɢ� ɲɚɪɭ 
�ɡɚɜɚɧɬɚɠɟɧɧɹ) ɧɚ� ɲɜɢɞɤɿɫɬɶ� ɩɪɨɰɟɫɭ� ɫɭɲɿɧɧɹ� ɧɚɜɟ-
ɞɟɧɨ�ɧɚ�ɪɢɫ. 9. 

Ɉɱɟɜɢɞɧɨ,  ɳɨ� ɡɿ� ɡɛɿɥɶɲɟɧɧɹɦ� ɡɚɜɚɧɬɚɠɟɧɧɹ� ɿ,  ɜ 
ɫɜɨɸ� ɱɟɪɝɭ,  ɬɨɜɳɢɧɢ� ɲɚɪɭ� ɩɪɨɞɭɤɬɭ� ɜɟɞɟ� ɞɨ� ɡɦɟɧ-
ɲɟɧɧɹ�ɲɜɢɞɤɨɫɬɿ�ɫɭɲɿɧɧɹ. 

ɉɢɬɨɦɿ� ɟɧɟɪɝɨɜɢɬɪɚɬɢ� ɩɪɨɰɟɫɭ� ɫɭɲɿɧɧɹ� ɜ� ɨɞɧɨ-
ɦɭ�ȱɑ�ɦɨɞɭɥɿ�ɧɚɜɟɞɟɧɨ�ɧɚ�ɪɢɫ. 10. 

ɇɚ� ɝɪɚɮɿɤɭ� ɩɪɨɫɬɟɠɭɽɬɶɫɹ� ɬɟɧɞɟɧɰɿɹ� ɞɨ� ɡɛɿɥɶ-
ɲɟɧɧɹ�ɟɧɟɪɝɨɟɮɟɤɬɢɜɧɨɫɬɿ�ɩɪɨɰɟɫɭ�ɡɿ�ɡɦɟɧɲɟɧɧɹɦ�ɤɿ-
ɥɶɤɨɫɬɿ� ɜɢɬɪɚɱɟɧɨʀ� ɟɧɟɪɝɿʀ. Ɉɱɟɜɢɞɧɨ, ɳɨ� ɩɪɢ� ɩɿɞɜɟ-
ɞɟɧɧɿ� ɛɿɥɶɲɟ 100 ȼɬ� ɟɧɟɪɝɿʀ� ɜɨɧɚ� ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ 
ɦɟɧɲ�ɟɮɟɤɬɢɜɧɨ. 

ɋɥɿɞ�ɬɚɤɨɠ�ɡɚɡɧɚɱɢɬɢ, ɳɨ�ɬɟɦɩɟɪɚɬɭɪɚ�ɩɪɨɞɭɤɬɭ 
ɭ�ɜɫɿɯ�ɞɨɫɥɿɞɚɯ�ɧɟ�ɩɟɪɟɜɢɳɭɜɚɥɚ 65 ºɋ. 

ȼɢɫɧɨɜɤɢ 
ɒɥɚɦ�ɤɚɜɢ�ɽ�ɩɟɪɫɩɟɤɬɢɜɧɨɸ�ɫɢɪɨɜɢɧɨɸ�ɞɥɹ�ɩɨ-

ɞɚɥɶɲɨʀ�ɩɟɪɟɪɨɛɤɢ�ɿ�ɨɬɪɢɦɚɧɧɹ�ɨɥɿʀ, ɤɨɦɛɿɤɨɪɦɿɜ, ɯɚ-
ɪɱɨɜɢɯ�ɞɨɛɚɜɨɤ, ɛɭɞɿɜɟɥɶɧɢɯ�ɦɚɬɟɪɿɚɥɿɜ, ɩɚɥɢɜɚ.  

ɇɚ�ɲɜɢɞɤɿɫɬɶ�ȱɑ�ɫɭɲɿɧɧɹ�ɡɧɚɱɧɢɣ�ɜɩɥɢɜ�ɱɢɧɢɬɶ 
ɬɨɜɳɢɧɚ�ɲɚɪɭ�ɩɪɨɞɭɤɬɭ (ɡɚɜɚɧɬɚɠɟɧɧɹ), ɤɿɥɶɤɿɫɬɶ�ɩɿ-
ɞɜɟɞɟɧɨʀ� ɟɧɟɪɝɿʀ� ɬɚ�ɲɜɢɞɤɿɫɬɶ� ɪɭɯɭ� ɫɭɲɚɪɤɢ. ɉɪɨɰɟɫ 
ɜɢɞɚɥɟɧɧɹ�ɜɨɥɨɝɢ�ɩɪɨɬɿɤɚɜ�ɩɪɢ�ɜɿɞɧɨɫɧɨ�ɧɢɡɶɤɢɯ�ɬɟɦ-
ɩɟɪɚɬɭɪɚɯ,  ɳɨ�ɧɟ�ɡɚɜɞɚɽ�ɲɤɨɞɢ�ɹɤɨɫɬɿ�ɤɿɧɰɟɜɨɝɨ�ɩɪɨ-
ɞɭɤɬɭ. 

ɉɨɫɬɭɩɢɥɚ 10.2011 
	ɋɉɂɋɈɄ�ɅȱɌȿɊȺɌɍɊɂ 

1. http://www.waste.ru/uploads/library/specificshowing.pdf ɋɛɨɪɧɢɤ�ɭɞɟɥɶɧɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɨɛɪɚɡɨɜɚɧɢɹ�ɨɬɯɨɞɨɜ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɢ�ɩɨɬɪɟɛɥɟɧɢɹ 
2. Ȼɭɪɞɨ, Ɉ�Ƚ., ɗɤɫɬɪɚɝɢɪɨɜɚɧɢɟ�ɜ�ɫɢɫɬɟɦɟ «ɤɨɮɟ - ɜɨɞɚ» [Ɍɟɤɫɬ] / Ɉ�Ƚ. Ȼɭɪɞɨ, Ƚ�Ɇ. Ɋɹɲɤɨ.- Ɉɞɟɫɫɚ, 2007.- 176ɫ. 
3. Ʉɨɫɟɧɤɨ, ɂ�ɋ. ȼɨɡɦɨɠɧɨɫɬɶ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɨɬɯɨɞɨɜ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɤɨɮɟ�ɢ�ɱɚɹ�ɜ�ɤɨɦɛɢɤɨɪɦɚɯ [Ɍɟɤɫɬ] / ɂ�ɋ. Ʉɨɫɟɧɤɨ, ȿ�ɋ. ɒɭɦɟɥɟɜ, ȿ�ȼ. 
ɋɨɥɨɜɶɟɜɚ // ɂɡɜɟɫɬɢɹ�ȼɍɁɨɜ. ɉɢɳɟɜɚɹ�ɬɟɯɧɨɥɨɝɢɹ, ʋ 2, 2007. – ɋ. 101 – 102. 
4. Бурдо,	О.Г.	ɉɪɨɰɟɫɢ�ɩɟɪɟɪɨɛɤɢ�ɲɥɚɦɭ�ɜ�ɬɟɯɧɨɥɨɝɿɹɯ�ɜɢɪɨɛɧɢɰɬɜɚ�ɪɨɡɱɢɧɧɨʀ�ɤɚɜɢ [Текст] / О.Г.	Бурдо,	С.Г.	Терзієв,	В.В.	Швєдов,	Н.В.	
Ружицька	//	Наукові	праці	ОНАХТ,	-	Одеса.	–	2010.	–	Вип.	37.	–	С.	252	–	255.	
5. ɉɚɬ. 2034497 ɊɎ, ɆɉɄ6 Ⱥ 23 Ʉ 1/16. Ʉɨɪɦɨɜɚɹ� ɜɢɬɚɦɢɧɧɚɹ� ɞɨɛɚɜɤɚ� ɞɥɹ� ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ� ɠɢɜɨɬɧɵɯ� ɢ� ɩɬɢɰɵ� Ɍɟɤɫɬ. / 
Ⱥ�ɉ�Ʌɟɜɢɰɤɢɣ, ȼ�ȼ�ɒɟɪɫɬɨɛɢɬɨɜ, ɋ�Ʉ�əɪɨɫɥɚɜɰɟɜ, ɂ�Ⱥ�Ɇɭɫɨɧɨɜɚ. ɡɚɹɜɥ. 30.10.91; ɨɩɭɛɥ. 10.05.95, Ȼɸɥ. ʋ 13. -115 ɫ. 
6. Kathiravan, K. Infrared Heating in Food Processing: An Overview [Ɍɟɤst] / Kathiravan Krishnamuthy, Harpreet Kaur Khurana, Soojin Jun, J. Iru-
dayaraj, and Ali Demirci // COMPREHENSIVE REVIEWS IN FOOD SCIENCE AND FOOD SAFETY – Vol. 7. – 2008. – P. 2 – 13. 
ɍȾɄ [664.871:635.64]: 641.885 

ȼȿɊɏɂȼɄȿɊ�ə�Ƚ., ɞ�ɪ�ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ, ȿɎɊȿɆɈȼ�ȼ�ȼ., ɦɚɝɢɫɬɪ 
Ɉɞɟɫɫɤɚɹ�ɧɚɰɢɨɧɚɥɶɧɚɹ�ɚɤɚɞɟɦɢɹ�ɩɢɳɟɜɵɯ�ɬɟɯɧɨɥɨɝɢɣ 

ɊȺɁɊȺȻɈɌȺɄȺ�ɉȺɊȺɆȿɌɊɈȼ�ɉɊȿȾȼȺɊɂɌȿɅɖɇɈɃ�ɉɈȾȽɈɌɈȼɄɂ�ɋɉȿɐɂɃ 
ɉɊɂ�ɉɊɈɂɁȼɈȾɋɌȼȿ�ɋɈɍɋɈȼ�ɂ�ɄȿɌɑɍɉɈȼ�ɇȺ�ɌɈɆȺɌɇɈɃ�ɈɋɇɈȼȿ 
ɂɫɫɥɟɞɨɜɚɧɨ� ɜɥɢɹɧɢɟ� ɪɟɠɢɦɚ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ� ɩɨɞɝɨɬɨɜɤɢ� ɫɩɟ-

ɰɢɹ�ɧɚ�ɪɟɨɥɨɝɢɱɟɫɤɢɟ�ɢ�ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɟ�ɩɨɤɚɡɚɬɟɥɢ�ɝɨɬɨɜɨɣ�ɩɪɨɞɭɤ-
ɰɢɢ. ɂɫɩɨɥɶɡɨɜɚɧɵ�ɪɚɡɧɵɟ�ɫɩɨɫɨɛɵ�ɩɨɞɝɨɬɨɜɤɢ�ɩɪɹɧɨɫɬɟɣ�ɢ�ɢɡɭɱɟɧɨ�ɢɯ 
ɜɥɢɹɧɢɟ�ɧɚ�ɪɟɰɟɩɬɭɪɭ�ɩɪɨɞɭɤɬɚ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ�ɩɪɢ�ɭɦɟɧɶɲɟɧɢɢ�ɪɚɡ-
ɦɟɪɚ� ɱɚɫɬɢɰ� ɩɪɹɧɨɫɬɟɣ� ɫɧɢɠɚɟɬɫɹ� ɜɹɡɤɨɫɬɶ� ɝɨɬɨɜɨɝɨ� ɩɪɨɞɭɤɬɚ, ɢ� ɨɞɧɨ-
ɜɪɟɦɟɧɧɨ�ɛɨɥɟɟ�ɩɨɥɧɨ�ɪɚɫɤɪɵɜɚɟɬɫɹ�ɟɝɨ�ɜɤɭɫ, ɱɬɨ�ɩɨɡɜɨɥɹɟɬ�ɭɦɟɧɶɲɚɬɶ 
ɤɨɥɢɱɟɫɬɜɨ�ɞɨɛɚɜɥɹɟɦɵɯ�ɜ�ɩɪɨɞɭɤɬ�ɫɩɟɰɢɣ�ɢ�ɞɨɛɢɬɶɫɹ�ɨɞɧɨɪɨɞɧɨɫɬɢ�ɫɨ-
ɫɬɚɜɚ�ɛɟɡ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɨɩɟɪɚɰɢɣ. 

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ:�ɫɩɟɰɢɢ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ�ɩɨɞɝɨɬɨɜɤɚ, ɪɟɨɥɨɝɢɹ 
In this work of investigation influence conditions of previously prepare 

spices on rheological and sensory properties of product. Different ways of pre-
pare spices and its influent on recipe of prepared product were learnt. It was as-
certained, that decreasing size parts of spices cause reduction of viscosity in 
prepared product, at the same time, improves taste of product, what allows to 
reduce quantity of spices and get homogeneous texture without additional tech-
nological operations. 

Key words: spices, previously prepare, rheology. 

ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɩɪɢ�ɩɪɨɢɡɜɨɞɫɬɜɟ�ɩɢɳɟɜɵɯ�ɩɪɨ-

ɞɭɤɬɨɜ, ɨɫɨɛɟɧɧɨ� ɪɚɡɥɢɱɧɵɯ� ɷɦɭɥɶɫɢɣ� ɬɢɩɚ� ɫɨɭɫɨɜ, ɢɫ-
ɩɨɥɶɡɭɟɬɫɹ�ɲɢɪɨɤɢɣ� ɚɫɫɨɪɬɢɦɟɧɬ� ɪɚɡɥɢɱɧɵɯ� ɢɧɝɪɟɞɢɟɧ-
ɬɨɜ. ɉɨɬɪɟɛɢɬɟɥɶɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɩɨɥɭɱɚɟɦɵɯ� ɩɪɨɞɭɤɬɨɜ 
ɨɛɭɫɥɨɜɥɢɜɚɸɬɫɹ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ�ɪɟɠɢɦɚɦɢ (ɬɟɦɩɟɪɚ-
ɬɭɪɨɣ, ɫɩɨɫɨɛɚɦɢ� ɦɟɯɚɧɢɱɟɫɤɨɣ� ɨɛɪɚɛɨɬɤɢ, ɪɟɰɟɩɬɭɪɨɣ, 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹɦɢ�ɤɨɦɩɨɧɟɧɬɨɜ�ɫɢɫɬɟɦɵ�ɢ�ɬ�ɞ.). Ɋɟɨɥɨɝɢ-
ɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ�ɩɨɡɜɨɥɹɸɬ�ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ�ɩɨɤɚɡɚɬɟɥɢ 
ɤɚɱɟɫɬɜɚ�ɧɚ�ɪɚɡɥɢɱɧɵɯ�ɫɬɚɞɢɹɯ�ɩɪɨɢɡɜɨɞɫɬɜɚ [1]. 

Ɉɰɟɧɤɚ�ɩɢɳɟɜɵɯ�ɩɪɨɞɭɤɬɨɜ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɢɫɤɥɸɱɢ-
ɬɟɥɶɧɨ� ɩɨɤɚɡɚɬɟɥɹɦɢ� ɤɚɱɟɫɬɜɚ: ɤɨɧɫɢɫɬɟɧɰɢɟɣ, ɜɤɭɫɨɦ, 
ɡɚɩɚɯɨɦ, ɜɧɟɲɧɢɦ�ɜɢɞɨɦ. 

ɂɡ� ɷɬɢɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɤɨɧɫɢɫɬɟɧɰɢɹ� ɧɚɢɥɭɱɲɢɦ 
ɨɛɪɚɡɨɦ�ɯɚɪɚɤɬɟɪɢɡɭɟɬ�ɤɨɥɥɨɢɞɧɨ�ɯɢɦɢɱɟɫɤɢɣ�ɫɨɫɬɚɜ  

  

Ɋɢɫ. 8. ȼɩɥɢɜ�ɲɜɢɞɤɨɫɬɿ�ɪɭɯɭ�ɫɬɪɿɱɤɢ�ɬɪɚɧɫɩɨɪɬɟɪɚ  
ɧɚ�ɲɜɢɞɤɿɫɬɶ�ɫɭɲɿɧɧɹ 

Ɋɢɫ. 9. ȼɩɥɢɜ�ɡɚɜɚɧɬɚɠɟɧɧɹ�ɧɚ�ɲɜɢɞɤɿɫɬɶ  
ɩɪɨɰɟɫɭ�ɫɭɲɿɧɧɹ 

 

Ɋɢɫ. 10. ɉɢɬɨɦɿ�ɟɧɟɪɝɨɜɢɬɪɚɬɢ�ɫɭɲɿɧɧɹ�ɜ�ȱɑ�ɦɨɞɭɥɿ 

200 Вт, 2,5 кг/м²
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