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Ⱦɨɧɟɰɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɷɤɨɧɨɦɢɤɢ�ɢ�ɬɨɪɝɨɜɥɢ�ɢɦɟɧɢ�Ɇ. Ɍɭɝɚɧ�Ȼɚɪɚɧɨɜɫɤɨɝɨ, ɝ. Ⱦɨɧɟɰɤ 
ɂɋɋɅȿȾɈȼȺɇɂȿ�ȼɅɂəɇɂə�ɋɈȾȿɊɀȺɇɂə�ɉɈɅɂɋȺɏȺɊɂȾɈȼ  

ȼ�ɄɊȺɏɆȺɅɋɈȾȿɊɀȺɓȿɆ�ɋɕɊɖȿ�ɉɈȾ�ȾȿɃɋɌȼɂȿɆ 
ɇɂɁɄɈɌȿɆɉȿɊȺɌɍɊɇɈɃ�ɈȻɊȺȻɈɌɄɂ 

ȼ� ɫɬɚɬɶɟ� ɪɚɫɫɦɨɬɪɟɧɵ� ɩɪɨɛɥɟɦɵ� ɪɚɰɢɨɧɚɥɶɧɨɝɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɜɬɨɪɢɱɧɨɝɨ� ɫɵɪɶɹ, ɩɟɪɫɩɟɤɬɢɜɵ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɤɪɚɯɦɚɥɫɨɞɟɪɠɚɳɟɝɨ 
ɫɵɪɶɹ�ɜ�ɬɟɯɧɨɥɨɝɢɢ  ɩɪɨɢɡɜɨɞɫɬɜɚ�ɫɚɯɚɪɢɫɬɵɯ�ɜɟɳɟɫɬɜ�ɢ�ɢɯ�ɞɚɥɶɧɟɣɲɟɝɨ 
ɩɪɢɦɟɧɟɧɢɹ� ɜ� ɩɪɨɢɡɜɨɞɫɬɜɟ� ɞɪɨɠɠɟɜɨɝɨ� ɬɟɫɬɚ. ɂɫɫɥɟɞɨɜɚɧɨ� ɜɥɢɹɧɢɟ 
ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ� ɨɛɪɚɛɨɬɤɢ� ɤɪɚɯɦɚɥɫɨɞɟɪɠɚɳɟɝɨ� ɫɵɪɶɹ� ɧɚ 
ɢɡɦɟɧɟɧɢɹ�ɫɨɞɟɪɠɚɧɢɹ�ɜ�ɧɟɦ�ɩɨɥɢɫɚɯɚɪɢɞɨɜ, ɚ�ɬɚɤɠɟ�ɨɩɪɟɞɟɥɟɧɵ�ɷɤɫɩɟ-
ɪɢɦɟɧɬɚɥɶɧɵɟ�ɡɚɜɢɫɢɦɨɫɬɢ�ɤɨɥɢɱɟɫɬɜɚ�ɚɦɢɥɨɡɵ�ɢ�ɚɦɢɥɨɩɟɤɬɢɧɚ�ɨɬ�ɞɥɢ-
ɬɟɥɶɧɨɫɬɢ�ɜɵɞɟɪɠɤɢ  ɜɬɨɪɢɱɧɵɯ�ɩɪɨɞɭɤɬɨɜ�ɩɟɪɟɪɚɛɨɬɤɢ�ɤɚɪɬɨɮɟɥɹ�ɩɪɢ 
ɪɚɡɥɢɱɧɵɯ  ɬɟɦɩɟɪɚɬɭɪɚɯ. 

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ: ɫɚɯɚɪɨɡɚɦɟɧɢɬɟɥɶ, ɤɪɚɯɦɚɥɫɨɞɟɪɠɚɳɟɟ� ɫɵɪɶɟ, 
ɚɛɫɨɪɛɰɢɨɧɧɚɹ� ɫɩɟɤɬɪɨɫɤɨɩɢɹ, ɨɩɬɢɱɟɫɤɚɹ� ɩɥɨɬɧɨɫɬɶ, ɫɩɟɤɬɪɚɥɶɧɚɹ 
ɡɚɜɢɫɢɦɨɫɬɶ. 

In the article use the problems of rational of the second raw material are 
considered, prospects of the use of starch containing raw material in technology 
of production of sacchariferous matters and their further application in the pro-
duction of zymic test. Influence of low temperature treatment of ɤɪɚɯɦɚɥɫɨ-
ɞɟɪɠɚɳɟɝɨ raw material is investigational on the changes of maintenance in 
him of polysaccharidess, and also experimental dependences of amount of ami-
lose and amylopectin are certain on duration of self-control of afterproducts of 
processing of potato at different temperatures. 

Keywords: sugar substitute, starch-containing raw material, ab-
sorbing spectroscopy, absorbancy, spectral dependence. 

ɇɚ� ɫɟɝɨɞɧɹ� ɯɥɟɛɨɩɟɤɚɪɧɚɹ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ� ɜ 
ɍɤɪɚɢɧɟ� ɢɦɟɟɬ� ɛɨɥɶɲɨɟ� ɡɧɚɱɟɧɢɟ, ɜ� ɩɟɪɜɭɸ� ɨɱɟɪɟɞɶ� ɞɥɹ 
ɩɨɞɞɟɪɠɤɢ� ɫɨɰɢɚɥɶɧɨɣ� ɫɬɚɛɢɥɶɧɨɫɬɢ� ɜ� ɨɛɳɟɫɬɜɟ, ɜɟɞɶ� ɟɟ 
ɩɪɨɞɭɤɰɢɹ�ɭɞɨɜɥɟɬɜɨɪɹɟɬ�ɩɨɬɪɟɛɧɨɫɬɢ�ɜɫɟɯ�ɫɥɨɟɜ�ɧɚɫɟɥɟɧɢɹ. 
ɋɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɩɪɨɰɟɫɫ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɯɥɟɛɨɛɭɥɨɱɧɵɯ 
ɢɡɞɟɥɢɣ� ɹɜɥɹɟɬɫɹ� ɞɨɫɬɚɬɨɱɧɨ� ɞɥɢɬɟɥɶɧɵɦ, ɩɨɷɬɨɦɭ� ɪɚɡɪɚ-
ɛɨɬɤɚ�ɭɫɤɨɪɟɧɧɵɯ�ɬɟɯɧɨɥɨɝɢɣ�ɩɨɡɜɨɥɢɬ�ɡɧɚɱɢɬɟɥɶɧɨ�ɫɨɤɪɚ-
ɬɢɬɶ�ɜɪɟɦɹ�ɩɪɢɝɨɬɨɜɥɟɧɢɹ�ɯɥɟɛɨɛɭɥɨɱɧɵɯ�ɢɡɞɟɥɢɣ. ɇɚɪɹɞɭ 
ɫ� ɷɬɢɦ, ɩɪɨɛɥɟɦɚ� ɪɚɰɢɨɧɚɥɶɧɨɝɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɩɪɨɦɵɲ-
ɥɟɧɧɨɝɨ�ɜɬɨɪɢɱɧɨɝɨ�ɫɵɪɶɹ�ɢ�ɫɨɡɞɚɧɢɹ�ɛɟɡɨɬɯɨɞɧɵɯ�ɬɟɯɧɨɥɨ-
ɝɢɣ�ɨɱɟɧɶ�ɨɫɬɪɨ�ɫɬɨɢɬ�ɜ�ɤɨɧɰɟɩɰɢɢ�ɫɨɡɞɚɧɢɹ�ɪɟɫɭɪɫɨɫɛɟɪɟ-
ɝɚɸɳɢɯ�ɬɟɯɧɨɥɨɝɢɣ�ɍɤɪɚɢɧɵ. ɉɨɷɬɨɦɭ�ɚɤɬɭɚɥɶɧɵɦ�ɹɜɥɹɟɬ-
ɫɹ� ɜɨɩɪɨɫ� ɪɚɡɪɚɛɨɬɤɢ� ɩɪɢɧɰɢɩɢɚɥɶɧɨ� ɧɨɜɵɯ� ɭɫɤɨɪɟɧɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ�ɯɥɟɛɨɛɭɥɨɱɧɵɯ�ɢɡɞɟɥɢɣ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɧɚɬɭ-
ɪɚɥɶɧɨɝɨ�ɫɵɪɶɹ. 

Ⱥɧɚɥɢɡ� ɥɢɬɟɪɚɬɭɪɧɵɯ� ɢɫɬɨɱɧɢɤɨɜ� ɩɨɤɚɡɚɥ, ɱɬɨ� ɜ 
ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ� ɲɢɪɨɤɨɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ� ɩɨɥɭɱɢɥɚ 
ɪɚɡɪɚɛɨɬɤɚ� ɭɫɤɨɪɟɧɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ� ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɯɥɟɛɨɛɭɥɨɱɧɵɯ�ɢɡɞɟɥɢɣ� ɡɚ� ɫɱɟɬ� ɜɜɟɞɟɧɢɹ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɢɧɝɪɟɞɢɟɧɬɨɜ�ɢɥɢ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɨɩɟɪɚɰɢɣ [1, 2]. Ɉɞɧɢɦ 
ɢɡ�ɧɚɢɛɨɥɟɟ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ�ɧɚɩɪɚɜɥɟɧɢɣ�ɜ�ɷɬɨɣ�ɨɛɥɚɫɬɢ 
ɹɜɥɹɟɬɫɹ�ɩɨɢɫɤ�ɩɪɢɪɨɞɧɵɯ�ɫɚɯɚɪɨɡɚɦɟɧɢɬɟɥɟɣ, ɜ�ɬɨɦ�ɱɢɫɥɟ 
ɩɨɥɭɱɟɧɧɵɯ� ɢɡ� ɤɪɚɯɦɚɥɚ.  ȼ� ɤɚɱɟɫɬɜɟ� ɩɪɨɞɭɤɬɚ� ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ� ɫɚɯɚɪɢɫɬɵɯ� ɜɟɳɟɫɬɜ, ɦɵ� ɢɫɫɥɟɞɭɟɦ� ɜɬɨɪɢɱɧɵɟ 
ɩɪɨɞɭɤɬɵ� ɩɟɪɟɪɚɛɨɬɤɢ� ɤɚɪɬɨɮɟɥɹ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɢɡɦɟɥɶɱɟɧɧɵɟ� ɢ� ɡɚɦɨɪɨɠɟɧɧɵɟ. ȼɫɥɟɞɫɬɜɢɟ� ɩɪɨɰɟɫɫɚ 
ɝɢɞɪɨɥɢɡɚ�ɤɪɚɯɦɚɥɚ�ɧɚ�ɷɬɨɣ�ɫɬɚɞɢɢ�ɩɪɨɢɫɯɨɞɢɬ�ɨɛɪɚɡɨɜɚɧɢɟ 
ɭɝɥɟɜɨɞɨɜ, ɬɚɤɢɯ� ɤɚɤ� ɝɥɸɤɨɡɚ, ɦɚɥɶɬɨɡɚ� ɢ� ɧɟɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ� ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɯ� ɞɟɤɫɬɪɢɧɨɜɵɯ� ɜɟɳɟɫɬɜ. 
ɉɨɫɥɟ� ɡɚɦɨɪɚɠɢɜɚɧɢɹ� ɤɚɪɬɨɮɟɥɶɧɨɟ� ɩɸɪɟ� ɩɨɞɜɟɪɝɚɥɨɫɶ 
ɤɨɧɞɭɤɬɢɜɧɨ�ɪɚɞɢɚɰɢɨɧɧɨɣ�ɫɭɲɤɟ�ɞɨ�ɦɚɫɫɨɜɨɣ�ɞɨɥɢ�ɜɥɚɝɢ�ɜ 
ɤɨɧɟɱɧɨɦ� ɩɪɨɞɭɤɬɟ 12 % [3]. ɋɭɯɢɟ� ɩɪɨɞɭɤɬɵ� ɫ� ɦɚɫɫɨɜɨɣ 
ɞɨɥɟɣ�ɜɥɚɝɢ�ɧɟ�ɛɨɥɟɟ 12 % ɫɨɝɥɚɫɧɨ�ȽɈɋɌ 13342-77 ɢɦɟɸɬ 
ɞɨɫɬɚɬɨɱɧɨ�ɞɥɢɬɟɥɶɧɵɣ�ɫɪɨɤ�ɯɪɚɧɟɧɢɹ (6 ɦɟɫɹɰɟɜ), ɚ�ɬɚɤɠɟ 
ɛɨɥɟɟ� ɭɞɨɛɧɵ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɧɚ� ɩɪɟɞɩɪɢɹɬɢɹɯ 
ɯɥɟɛɨɩɟɤɚɪɧɨɣ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

ɂɫɫɥɟɞɭɹ� ɷɬɭ� ɩɪɨɛɥɟɦɭ, ɦɵ� ɪɟɲɢɥɢ� ɫɪɚɡɭ, ɤɚɤ 
ɦɢɧɢɦɭɦ, ɬɪɢ�ɡɚɞɚɱɢ:  

- ɪɚɰɢɨɧɚɥɶɧɨɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɜɬɨɪɢɱɧɨɝɨ�ɫɵɪɶɹ;  
- ɩɨɢɫɤ� ɧɨɜɨɣ� ɬɟɯɧɨɥɨɝɢɢ� ɩɨɥɭɱɟɧɢɹ 

ɫɚɯɚɪɨɡɚɦɟɧɢɬɟɥɹ�ɢɡ�ɤɪɚɯɦɚɥɫɨɞɟɪɠɚɳɟɝɨ�ɫɵɪɶɹ; 
- ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɩɨɥɭɱɟɧɧɨɣ� ɞɨɛɚɜɤɢ� ɜ� ɬɟɯɧɨɥɨɝɢɢ 

ɞɪɨɠɠɟɜɨɝɨ� ɬɟɫɬɚ� ɩɪɢ� ɢɡɜɥɟɱɟɧɢɢ� ɢɡ� ɩɨɫɥɟɞɧɟɣ 
ɪɟɰɟɩɬɭɪɧɨɝɨ�ɫɚɯɚɪɚ. 

ȼ� ɩɪɟɞɵɞɭɳɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɹɯ� ɛɵɥɢ� ɩɪɨɜɟɞɟɧɵ 
ɢɫɫɥɟɞɨɜɚɧɢɹ�ɨ�ɜɥɢɹɧɢɢ�ɜɬɨɪɢɱɧɵɯ�ɩɪɨɞɭɤɬɨɜ�ɩɟɪɟɪɚɛɨɬɤɢ 
ɤɚɪɬɨɮɟɥɹ� ɧɚ� ɤɚɱɟɫɬɜɟɧɧɵɟ� ɩɨɤɚɡɚɬɟɥɢ� ɬɟɫɬɚ� ɢ� ɞɨɤɚɡɚɧɚ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɢɯ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɜ� ɫɪɟɞɟ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ 
ɚɤɬɢɜɚɰɢɢ�ɞɪɨɠɠɟɣ [4, 5]. 

ɐɟɥɶɸ� ɞɚɧɧɨɣ� ɪɚɛɨɬɵ� ɹɜɥɹɟɬɫɹ� ɢɫɫɥɟɞɨɜɚɧɢɟ 
ɢɡɦɟɧɟɧɢɹ� ɫɨɞɟɪɠɚɧɢɹ� ɩɨɥɢɫɚɯɚɪɢɞɨɜ� ɜ 
ɤɪɚɯɦɚɥɫɨɞɟɪɠɚɳɟɦ� ɫɵɪɶɟ� ɩɨɞ� ɞɟɣɫɬɜɢɟɦ 
ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ� ɨɛɪɚɛɨɬɤɢ� ɦɟɬɨɞɨɦ� ɚɛɫɨɪɛɰɢɨɧɧɨɣ 
ɫɩɟɤɬɪɨɫɤɨɩɢɢ�ɜ�ɜɢɞɢɦɨɦ�ɞɢɚɩɚɡɨɧɟ�ɞɥɢɧɵ�ɜɨɥɧ. 

ɉɪɟɞɦɟɬɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫɬɚɥɢ� ɩɪɨɦɵɲɥɟɧɧɵɟ 
ɜɬɨɪɢɱɧɵɟ�ɩɪɨɞɭɤɬɵ�ɩɟɪɟɪɚɛɨɬɤɢ�ɤɚɪɬɨɮɟɥɹ, ɩɨɞɜɟɪɝɧɭɬɵɟ 
ɡɚɦɨɪɚɠɢɜɚɧɢɸ�ɢ�ɩɨɫɥɟɞɭɸɳɟɣ�ɫɭɲɤɟ. 

ȼ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɰɟɥɶɸ�ɛɵɥɢ�ɩɨɫɬɚɜɥɟɧɵ�ɫɥɟɞɭɸɳɢɟ 
ɡɚɞɚɱɢ:  

- ɨɛɨɫɧɨɜɚɧɢɟ� ɢ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɜɥɢɹɧɢɹ 
ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ� ɨɛɪɚɛɨɬɤɢ� ɧɚ� ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ 
ɧɚɤɨɩɥɟɧɢɟ� ɪɟɞɭɰɢɪɭɸɳɢɯ� ɫɚɯɚɪɨɜ� ɜ� ɤɪɚɯɦɚɥɫɨɞɟɪɠɚɳɟɦ 
ɫɵɪɶɟ; 

- ɨɩɪɟɞɟɥɟɧɢɟ� ɡɚɜɢɫɢɦɨɫɬɢ� ɤɨɥɢɱɟɫɬɜɚ� ɚɦɢɥɨɡɵ� ɢ 
ɚɦɢɥɨɩɟɤɬɢɧɚ� ɨɬ� ɞɥɢɬɟɥɶɧɨɫɬɢ� ɜɵɞɟɪɠɤɢ� ɜɬɨɪɢɱɧɵɯ� ɩɪɨ-
ɞɭɤɬɨɜ�ɩɟɪɟɪɚɛɨɬɤɢ�ɤɚɪɬɨɮɟɥɹ�ɩɪɢ�ɪɚɡɥɢɱɧɵɯ�ɬɟɦɩɟɪɚɬɭɪɚɯ. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɤɪɚɯɦɚɥ – ɷɬɨ�ɩɨɥɢɫɚɯɚɪɢɞ, ɫɨɫɬɨɹɳɢɣ 
ɢɡ�ɚɦɢɥɨɡɵ�ɢ�ɚɦɢɥɨɩɟɤɬɢɧɚ, ɦɨɧɨɦɟɪɨɦ�ɤɨɬɨɪɵɯ�ɹɜɥɹɟɬɫɹ�Į-
ɝɥɸɤɨɡɚ, ɢɦɟɟɬ� ɮɨɪɦɭɥɭ(C6H10O5)n. ɉɪɢ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ 
ɤɪɚɯɦɚɥɚ�ɫ�ɣɨɞɨɦ�ɨɛɪɚɡɭɸɬɫɹ� ɨɤɪɚɲɟɧɧɵɟ (ɫɜɟɬɨɩɨɝɥɨɳɚ-
ɸɳɢɟ) ɫɨɟɞɢɧɟɧɢɹ: ɚɦɢɥɨɡɚ�ɩɪɢɨɛɪɟɬɚɟɬ�ɫɢɧɸɸ�ɨɤɪɚɫɤɭ, ɚ 
ɚɦɢɥɨɩɟɤɬɢɧ – ɫɢɧɟ�ɮɢɨɥɟɬɨɜɭɸ. ɋɨɞɟɪɠɚɧɢɹ� ɚɦɢɥɨɡɵ� ɢ 
ɚɦɢɥɨɩɟɤɬɢɧɚ� ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ� ɢɧɬɟɧɫɢɜɧɨɫɬɹɦ� ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɢɯ�ɩɨɥɨɫ�ɩɨɝɥɨɳɟɧɢɹ. 

ɋɜɹɡɶ�ɦɟɠɞɭ�ɢɧɬɟɧɫɢɜɧɨɫɬɹɦɢ�ɩɚɞɚɸɳɟɝɨ� ɫɜɟɬɨɜɨɝɨ 
ɩɨɬɨɤɚ I0�ɢ�ɫɜɟɬɨɜɨɝɨ�ɩɨɬɨɤɚ, ɩɪɨɲɟɞɲɟɝɨ�ɱɟɪɟɡ�ɫɥɨɣ�ɨɤɪɚ-
ɲɟɧɧɨɝɨ� ɜɟɳɟɫɬɜɚ Ix, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ� ɡɚɤɨɧɨɦ� Ȼɭɝɟɪɚ-
Ʌɚɦɛɟɪɬɚ, ɫɨɝɥɚɫɧɨ�ɤɨɬɨɪɨɦɭ�ɨɞɧɨɪɨɞɧɵɟ�ɫɥɨɢ�ɨɞɧɨɝɨ�ɢ�ɬɨ-
ɝɨ�ɠɟ�ɜɟɳɟɫɬɜɚ�ɫ�ɨɞɢɧɚɤɨɜɨɣ�ɬɨɥɳɢɧɨɣ ɯ�ɩɨɝɥɨɳɚɸɬ�ɨɞɧɭ�ɢ 
ɬɭ�ɠɟ� ɞɨɥɸ�ɩɚɞɚɸɳɟɣ�ɧɚ�ɧɢɯ� ɫɜɟɬɨɜɨɣ� ɷɧɟɪɝɢɢ. ȿɫɥɢ�ɩɨ-
ɝɥɨɳɚɸɳɚɹ� ɫɪɟɞɚ� ɹɜɥɹɟɬɫɹ� ɪɚɫɬɜɨɪɨɦ, ɬɨ� ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɩɪɨɲɟɞɲɟɝɨ� ɢɡɥɭɱɟɧɢɹ� ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɢ 
ɤɨɷɮɮɢɰɢɟɧɬɭ�ɩɨɝɥɨɳɟɧɢɹ�ɪɚɫɬɜɨɪɟɧɧɵɯ�ɦɨɥɟɤɭɥ, ɧɚɯɨɞɹ-
ɳɢɯɫɹ�ɜ�ɟɞɢɧɢɰɟ�ɨɛɴɟɦɚ�ɪɚɫɬɜɨɪɚ [6, 7]. 

ɂɡ� ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ� ɫɥɟɞɭɟɬ, ɱɬɨ� ɨɩɬɢɱɟɫɤɚɹ� ɩɥɨɬ-
ɧɨɫɬɶ�ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɦɨɥɟɤɭɥ�ɜ�ɪɚɫɬɜɨɪɟ: 
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§ P0lnD ,                          (1) 

ȼɵɪɚɠɟɧɢɟ (1) ɩɨɡɜɨɥɹɟɬ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ� ɨɩɪɟɞɟ-
ɥɢɬɶ� ɫɨɞɟɪɠɚɧɢɟ�ɩɨɥɢɫɚɯɚɪɢɞɨɜ�ɜ�ɤɚɪɬɨɮɟɥɶɧɨɦ�ɫɨɤɟ�ɩɪɹ-
ɦɵɦ�ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢɱɟɫɤɢɦ�ɦɟɬɨɞɨɦ�ɜ� ɜɢɞɢɦɨɦ�ɞɢɚɩɚ-
ɡɨɧɟ�ɞɥɢɧɵ�ɜɨɥɧ.  
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Ⱦɥɹ� ɨɛɪɚɡɨɜɚɧɢɹ� ɨɤɪɚɲɟɧɧɨɝɨ� ɫɨɟɞɢɧɟɧɢɹ� ɢɫɩɨɥɶɡɨ-
ɜɚɥɢ�ɪɟɚɤɰɢɸ�ɤɪɚɯɦɚɥɚ�ɫ�ɣɨɞɨɦ.  Ɉɛɪɚɡɰɵ�ɩɪɨɞɭɤɬɨɜ�ɪɟɚɤ-
ɰɢɢ (ɤɪɚɯɦɚɥɚ�ɫ�ɣɨɞɨɦ) ɢɡɝɨɬɚɜɥɢɜɚɥɢ�ɞɥɹ�ɢɡɦɟɪɟɧɢɣ�ɜ�ɜɢɞɟ 
ɩɥɨɫɤɨɩɚɪɚɥɥɟɥɶɧɨɝɨ� ɫɥɨɹ� ɜɨɞɧɨɣ� ɫɭɫɩɟɧɡɢɢ� ɬɨɥɳɢɧɨɣ 
0.1 mm, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ�ɦɟɠɞɭ�ɨɤɧɚɦɢ�ɢɡ�ɤɜɚɪɰɚ.  

ȼ�ɫɥɭɱɚɟ�ɫɭɫɩɟɧɡɢɣ, ɤɨɝɞɚ�ɜ�ɛɟɫɰɜɟɬɧɨɦ�ɪɚɫɬɜɨɪɟ (ɞɢɫ-
ɩɟɪɫɢɨɧɧɚɹ�ɫɪɟɞɚ) ɧɚɯɨɞɢɬɫɹ�ɬɜɟɪɞɨɟ�ɨɤɪɚɲɟɧɧɨɟ�ɜɟɳɟɫɬɜɨ, 
ɪɚɫɩɪɟɞɟɥɟɧɧɨɟ�ɜ�ɜɢɞɟ�ɦɟɥɶɱɚɣɲɢɯ�ɱɚɫɬɢɱɟɤ�ɜɨ�ɜɡɜɟɲɟɧɧɨɦ 
ɫɨɫɬɨɹɧɢɢ (ɞɢɫɩɟɪɫɧɚɹ�ɮɚɡɚ), ɧɟɨɛɯɨɞɢɦɨ�ɭɱɢɬɵɜɚɬɶ�ɢɡɦɟ-
ɧɟɧɢɟ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɩɪɨɲɟɞɲɟɝɨ� ɢɡɥɭɱɟɧɢɹ� ɡɚ� ɫɱɟɬ� ɟɝɨ 
ɪɚɫɫɟɹɧɢɹ�ɱɚɫɬɢɰɚɦɢ�ɞɢɫɩɟɪɫɧɨɣ�ɮɚɡɵ, ɚ�ɬɚɤɠɟ�ɩɪɨɯɨɠɞɟ-
ɧɢɟ�ɢɡɥɭɱɟɧɢɹ�ɛɟɡ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɫ�ɧɢɦɢ. 

Ɋɟɝɢɫɬɪɚɰɢɸ� ɫɩɟɤɬɪɨɜ� ɩɪɨɩɭɫɤɚɧɢɹ� ɩɪɨɜɨɞɢɥɢ� ɩɪɢ 
ɤɨɦɧɚɬɧɨɣ� ɬɟɦɩɟɪɚɬɭɪɟ Ɍɤɨɦɧ = 293 Ʉ� ɫ� ɩɨɦɨɳɶɸ� ɫɩɟɤɬɪɨ-
ɦɟɬɪɚ PGS-2 (Carl Zeiss).  

ɇɚ�ɪɢɫ. 1 ɩɪɢɜɟɞɟɧɵ�ɫɩɟɤɬɪɚɥɶɧɵɟ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɩɬɢ-
ɱɟɫɤɨɣ�ɩɥɨɬɧɨɫɬɢ�ɨɛɪɚɡɰɨɜ: ɤɨɧɬɪɨɥɶɧɨɝɨ�ɢ�ɜɵɞɟɪɠɚɧɧɨɝɨ 
ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ Ɍ = 268 Ʉ�ɜ�ɬɟɱɟɧɢɟ 3, 6, 9 ɢ 12 ɱɚɫɨɜ. 

ɇɚ�ɪɢɫ. 1 ɜɢɞɧɨ, ɱɬɨ�ɜ�ɞɢɚɩɚɡɨɧɟ�ɞɥɢɧɵ�ɜɨɥɧ�ɨɬ 340 ɞɨ 
850 ɧɦ� ɫɩɟɤɬɪɚɥɶɧɵɟ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɩɬɢɱɟɫɤɨɣ� ɩɥɨɬɧɨɫɬɢ 
D�Ȝ) ɨɛɪɚɡɰɨɜ�ɫɨɫɬɨɹɬ�ɢɡ�ɩɨɥɨɫ�ɩɨɝɥɨɳɟɧɢɹ�ɫ�ɦɚɤɫɢɦɭɦɚɦɢ 
ɜɛɥɢɡɢ 450, 580 ɢ 680 ɧɦ�ɢ�ɩɨɥɨɫ�ɩɨɝɥɨɳɟɧɢɹ� ɩɪɢ� ɞɥɢɧɟ 
ɜɨɥɧ�ɦɟɧɟɟ 400 ɢ�ɛɨɥɟɟ 800 ɧɦ. ɋ�ɭɜɟɥɢɱɟɧɢɟɦ�ɞɥɢɬɟɥɶɧɨɫɬɢ 
ɜɵɞɟɪɠɤɢ�ɨɛɪɚɡɰɚ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ 268 Ʉ�ɫɩɟɤɬɪɚɥɶɧɚɹ�ɡɚ-
ɜɢɫɢɦɨɫɬɶ�ɨɩɬɢɱɟɫɤɨɣ�ɩɥɨɬɧɨɫɬɢ�ɩɪɢ�ɩɪɨɩɭɫɤɚɧɢɢ�ɩɨɧɢɠɚ-
ɟɬɫɹ, ɱɬɨ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɭɦɟɧɶɲɟɧɢɸ�ɤɨɥɢɱɟɫɬɜɚ�ɚɦɢɥɨɡɵ�ɢ 
ɚɦɢɥɨɩɟɤɬɢɧɚ�ɜ�ɨɛɪɚɡɰɚɯ�ɤɚɪɬɨɮɟɥɶɧɨɝɨ�ɤɪɚɯɦɚɥɚ. 

ȿɫɥɢ�ɩɪɢɧɹɬɶ, ɱɬɨ�ɩɨɝɥɨɳɟɧɢɟ�ɢ�ɪɚɫɫɟɹɧɢɟ�ɢɡɥɭɱɟɧɢɹ 
ɱɚɫɬɢɰɚɦɢ�ɞɢɫɩɟɪɫɧɨɣ�ɮɚɡɵ� ɹɜɥɹɸɬɫɹ� ɧɟɡɚɜɢɫɢɦɵɦɢ�ɩɪɨ-
ɰɟɫɫɚɦɢ, ɬɨ�ɫ�ɭɱɟɬɨɦ�ɩɨɝɥɨɳɟɧɢɹ�ɞɢɫɩɟɪɫɢɨɧɧɨɣ�ɫɪɟɞɵ�ɢɡ-
ɦɟɪɟɧɧɚɹ� ɫɩɟɤɬɪɚɥɶɧɚɹ� ɡɚɜɢɫɢɦɨɫɬɶ� ɨɩɬɢɱɟɫɤɨɣ�ɩɥɨɬɧɨɫɬɢ 
ɬɚɤɨɣ�ɫɢɫɬɟɦɵ Dɂ(O), ɪɚɫɫɱɢɬɚɧɧɚɹ�ɩɨ�ɜɵɪɚɠɟɧɢɸ (1), ɛɭɞɟɬ 
ɪɚɜɧɚ�ɫɭɦɦɟ�ɫɩɟɤɬɪɚɥɶɧɨɣ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɩɬɢɱɟɫɤɨɣ�ɩɥɨɬɧɨ-
ɫɬɢ, ɨɛɭɫɥɨɜɥɟɧɧɨɣ�ɫɜɟɬɨɪɚɫɫɟɹɧɢɟɦ (DɊ(O)), ɢ�ɫɩɟɤɬɪɚɥɶɧɨɣ 
ɡɚɜɢɫɢɦɨɫɬɢ� ɨɩɬɢɱɟɫɤɨɣ� ɩɥɨɬɧɨɫɬɢ, ɨɛɭɫɥɨɜɥɟɧɧɨɣ� ɩɨɝɥɨ-
ɳɟɧɢɟɦ (Dɉ(O)): 

Dɂ(O) = Dɉ(O) + DɊ(O) ,                           (2) 
Ɍɨɝɞɚ, ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɜɵɪɚɠɟɧɢɟɦ (2), ɞɥɹ�ɧɚɯɨɠɞɟ-

ɧɢɹ� ɫɩɟɤɬɪɚɥɶɧɨɣ� ɡɚɜɢɫɢɦɨɫɬɢ�ɨɩɬɢɱɟɫɤɨɣ�ɩɥɨɬɧɨɫɬɢ, ɫɜɹ-
ɡɚɧɧɨɣ�ɫ�ɩɨɝɥɨɳɟɧɢɟɦ�ɞɢɫɩɟɪɫɧɨɝɨ�ɫɥɨɹ�ɫɭɫɩɟɧɡɢɢ, ɧɟɨɛɯɨ-
ɞɢɦɨ�ɢɡ�ɢɡɦɟɪɟɧɧɨɣ�ɫɩɟɤɬɪɚɥɶɧɨɣ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɩɬɢɱɟɫɤɨɣ 
ɩɥɨɬɧɨɫɬɢ� ɜɵɱɟɫɬɶ� ɫɩɟɤɬɪɚɥɶɧɭɸ� ɡɚɜɢɫɢɦɨɫɬɶ� ɨɩɬɢɱɟɫɤɨɣ 
ɩɥɨɬɧɨɫɬɢ, ɫɜɹɡɚɧɧɨɣ�ɫ�ɪɚɫɫɟɹɧɢɟɦ. 

Ʉɥɚɫɫɢɱɟɫɤɚɹ� ɬɟɨɪɢɹ� ɫɜɟɬɨɪɚɫɫɟɹɧɢɹ�ɞɥɹ� ɱɚɫɬɢɰ� ɫɮɟ-
ɪɢɱɟɫɤɨɣ�ɮɨɪɦɵ�ɛɵɥɚ�ɪɚɡɜɢɬɚ�ɚɧɝɥɢɣɫɤɢɦ�ɮɢɡɢɤɨɦ�Ɋɷɥɟɟɦ. 
ȼ�ɞɢɫɩɟɪɫɧɨɣ�ɫɢɫɬɟɦɟ�ɜ�ɤɚɱɟɫɬɜɟ�ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ�ɜɵɫɬɭɩɚɟɬ 
ɱɚɫɬɢɰɚ�ɞɢɫɩɟɪɫɧɨɣ�ɮɚɡɵ, ɷɥɟɤɬɪɨɧɵ�ɤɨɬɨɪɨɣ�ɩɨɞ�ɜɥɢɹɧɢɟɦ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ�ɩɨɥɹ�ɜɨɥɧɵ�ɩɚɞɚɸɳɟɝɨ�ɫɜɟɬɚ�ɧɚɱɢɧɚɸɬ 

ɫɨɜɟɪɲɚɬɶ�ɜɵɧɭɠɞɟɧɧɵɟ�ɤɨɥɟɛɚɧɢɹ, ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɱɟɝɨ�ɩɪɨ-
ɢɫɯɨɞɢɬ�ɪɚɫɫɟɹɧɢɟ�ɫɜɟɬɚ�ɜɨ�ɜɫɟɯ�ɧɚɩɪɚɜɥɟɧɢɹɯ.  

ȿɫɥɢ� ɱɚɫɬɢɰɚ�ɦɚɥɚ�ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ�ɞɥɢɧɨɣ�ɫɜɟɬɨɜɨɣ 
ɜɨɥɧɵ, ɬɨ�ɫɨɜɨɤɭɩɧɨɫɬɶ�ɤɨɥɟɛɚɧɢɣ�ɜ�ɧɟɣ�ɦɨɠɟɬ�ɛɵɬɶ�ɡɚɦɟ-
ɧɟɧɚ� ɤɨɥɟɛɚɧɢɟɦ� ɨɞɧɨɝɨ� ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ� ɞɢɩɨɥɹ. ɇɚɜɟɞɟɧ-
ɧɵɣ�ɞɢɩɨɥɶ�ɢɡɥɭɱɚɟɬ�ɤɨɥɟɛɚɧɢɹ�ɫ�ɱɚɫɬɨɬɨɣ, ɪɚɜɧɨɣ�ɱɚɫɬɨɬɟ 
ɜɨɥɧɵ�ɩɚɞɚɸɳɟɝɨ�ɫɜɟɬɚ. ɑɚɫɬɨɬɵ�ɩɚɞɚɸɳɟɝɨ�ɢ�ɪɚɫɫɟɹɧɧɨɝɨ 
ɫɜɟɬɚ�ɫɨɜɩɚɞɚɸɬ, ɩɪɢ�ɷɬɨɦ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɪɚɫɫɟɹɧɧɨɝɨ�ɢɡɥɭ-
ɱɟɧɢɹ� ɨɛɪɚɬɧɨ� ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ� ɱɚɫɬɨɬɟ� ɤɨɥɟɛɚɧɢɣ� ɜ� ɱɟɬ-
ɜɟɪɬɨɣ�ɫɬɟɩɟɧɢ.  

Ʉɨɝɞɚ�ɞɢɫɩɟɪɫɧɚɹ�ɫɢɫɬɟɦɚ�ɫɨɞɟɪɠɢɬ�ɱɚɫɬɢɰɵ, ɪɚɡɦɟɪ 
ɤɨɬɨɪɵɯ�ɛɨɥɶɲɟ, ɱɟɦ 0.1O, ɬɨ�ɩɨɦɢɦɨ�ɭɜɟɥɢɱɟɧɢɹ�ɢɧɬɟɧɫɢɜ-
ɧɨɫɬɢ�ɪɚɫɫɟɹɧɢɹ�ɜ�ɧɚɩɪɚɜɥɟɧɢɢ�ɩɚɞɚɸɳɟɝɨ�ɫɜɟɬɚ�ɢ� ɭɦɟɧɶ-
ɲɟɧɢɹ�ɟɟ�ɜ�ɨɛɪɚɬɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ�ɩɪɨɹɜɥɹɸɬɫɹ�ɨɬɤɥɨɧɟɧɢɹ 
ɨɬ�ɡɚɤɨɧɚ�Ɋɷɥɟɹ. ɗɬɢ�ɨɬɤɥɨɧɟɧɢɹ�ɨɛɭɫɥɨɜɥɟɧɵ�ɞɪɭɝɨɣ�ɡɚɜɢ-
ɫɢɦɨɫɬɶɸ�ɪɚɫɫɟɹɧɢɹ�ɫɜɟɬɚ�ɨɬ�ɞɥɢɧɵ�ɜɨɥɧɵ�ɢ�ɩɨɥɹɪɢɡɚɰɢɨɧ-
ɧɵɦɢ�ɹɜɥɟɧɢɹɦɢ. Ɉɬɤɥɨɧɟɧɢɹ�ɨɬ�ɡɚɤɨɧɚ�Ɋɟɥɟɹ�ɧɚɛɥɸɞɚɟɬɫɹ 
ɢ�ɜ�ɫɥɭɱɚɟ�ɱɚɫɬɢɰ  ɧɟɫɮɟɪɢɱɟɫɤɨɣ�ɮɨɪɦɵ.  

ɋ�ɭɜɟɥɢɱɟɧɢɟɦ�ɪɚɡɦɟɪɨɜ�ɱɚɫɬɢɰ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɪɚɫɫɟ-
ɹɧɢɹ�ɫɬɚɧɨɜɢɬɫɹ�ɨɛɪɚɬɧɨ�ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɣ�ɞɥɢɧɟ�ɜɨɥɧɵ�ɜ 
ɫɬɟɩɟɧɢ, ɦɟɧɶɲɟɣ, ɱɟɦ�ɱɟɬɜɟɪɬɚɹ�ɢ�ɧɚ�ɩɪɚɤɬɢɤɟ�ɢɫɩɨɥɶɡɭɸɬ 
ɷɦɩɢɪɢɱɟɫɤɢɟ� ɡɚɜɢɫɢɦɨɫɬɢ. ɇɚɩɪɢɦɟɪ, Ƚɟɥɥɟɪ� ɩɪɟɞɥɨɠɢɥ 
ɜɵɪɚɡɢɬɶ�ɨɩɬɢɱɟɫɤɭɸ�ɩɥɨɬɧɨɫɬɶ�ɧɚ�ɞɥɢɧɟ�ɜɨɥɧɵ O�ɮɨɪɦɭ-
ɥɨɣ:  

nD �� OD ,                                   (3) 
ɝɞɟ Į�í�ɤɨɧɫɬɚɧɬɚ, ɧɟ�ɡɚɜɢɫɹɳɚɹ�ɨɬ�ɞɥɢɧɵ�ɜɨɥɧɵ; n í 

ɩɨɤɚɡɚɬɟɥɶ�ɫɬɟɩɟɧɢ, ɡɚɜɢɫɹɳɢɣ�ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɦ�ɨɛɪɚɡɨɦ�ɨɬ 
ɫɨɨɬɧɨɲɟɧɢɹ� ɦɟɠɞɭ� ɪɚɡɦɟɪɨɦ� ɪɚɫɫɟɢɜɚɸɳɟɣ� ɱɚɫɬɢɰɵ� ɢ 
ɞɥɢɧɨɣ�ɜɨɥɧɵ�ɩɚɞɚɸɳɟɝɨ�ɫɜɟɬɚ. 

Ɋɚɡɥɨɠɟɧɢɟ� ɫɩɟɤɬɪɚɥɶɧɵɯ� ɡɚɜɢɫɢɦɨɫɬɟɣ� ɨɩɬɢɱɟɫɤɨɣ 
ɩɥɨɬɧɨɫɬɢ D�Ȝ) ɜɵɩɨɥɧɹɥɢ� ɩɪɢ� ɩɨɦɨɳɢ� ɥɢɧɢɣ� ɝɚɭɫɫɨɜɨɣ 
ɮɨɪɦɵ�ɫ�ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɟɣ�ɮɭɧɤɰɢɟɣ�ɜ�ɜɢɞɟ: 
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ɝɞɟ y0 –  ɭɪɨɜɟɧɶ�ɮɨɧɚ,  A – ɩɥɨɳɚɞɶ�ɩɨɞ�ɤɪɢɜɨɣ, w – 
ɲɢɪɢɧɚ� ɤɪɢɜɨɣ�ɧɚ�ɩɨɥɨɜɢɧɟ� ɟɟ� ɜɵɫɨɬɵ, xc – x-ɤɨɨɪɞɢɧɚɬɚ 
ɩɨɥɨɠɟɧɢɹ�ɦɚɤɫɢɦɭɦɚ�ɤɪɢɜɨɣ. 

  

Ɋɢɫ. 1. ɋɩɟɤɬɪɚɥɶɧɵɟ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɩɬɢɱɟɫɤɨɣ�ɩɥɨɬɧɨɫɬɢ 
ɨɛɪɚɡɰɨɜ: ɤɨɧɬɪɨɥɶɧɨɝɨ�ɢ�ɜɵɞɟɪɠɚɧɧɵɯ�ɩɪɢ  
ɬɟɦɩɟɪɚɬɭɪɟ Ɍ = 268 Ʉ�ɜ�ɬɟɱɟɧɢɟ 3, 6, 9 ɢ 12 ɱɚɫɨɜ 

Ɋɢɫ. 2. Ɋɚɡɥɨɠɟɧɢɟ�ɫɩɟɤɬɪɚɥɶɧɨɣ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɩɬɢɱɟɫɤɨɣ 
ɩɥɨɬɧɨɫɬɢ D�Ȝ) ɤɨɧɬɪɨɥɶɧɨɝɨ�ɨɛɪɚɡɰɚ�ɢ�ɜɵɞɟɪɠɚɧɧɨɝɨ�ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ Ɍ = 268 Ʉ�ɜ�ɬɟɱɟɧɢɟ 12 ɱɚɫɨɜ 

Ɍɚɛɥɢɰɚ 1 
ɉɚɪɚɦɟɬɪɵ�ɥɢɧɢɣ�ɪɚɡɥɨɠɟɧɢɹ�ɫɩɟɤɬɪɨɜ  

ɤɨɧɬɪɨɥɶɧɨɝɨ�ɨɛɪɚɡɰɚ 

ɉɚɪɚɦɟɬɪ Ʌɢɧɢɹ 1 Ʌɢɧɢɹ 2 Ʌɢɧɢɹ 3 
y0 0.22856 
xc 453.9748 565.62078 678.33333 
w 62.11596 120.43943 111.07838 
A 11.04372 106.58256 56.32813 
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Ɍɨɝɞɚ� ɫɭɦɦɚɪɧɚɹ� ɤɪɢɜɚɹ S ɥɢɧɢɣ� ɫɩɟɤɬɪɚɥɶɧɨɝɨ� ɪɚɡ-
ɥɨɠɟɧɢɹ�ɛɭɞɟɬ�ɢɦɟɬɶ�ɜɢɞ: 
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ɋɩɟɤɬɪɚɥɶɧɵɣ� ɚɧɚɥɢɡ� ɩɪɨɜɨɞɢɥɢ� ɜ� ɨɛɥɚɫɬɢ� ɦɚɤɫɢ-
ɦɚɥɶɧɨɣ�ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ�ɫɩɟɤɬɪɚɥɶɧɨɝɨ�ɩɪɢɛɨɪɚ�ɜ�ɞɢɚɩɚ-
ɡɨɧɟ�ɞɥɢɧɵ�ɜɨɥɧ�ɨɬ 390 ɞɨ 800 ɧɦ, ɝɞɟ�ɢɡɦɟɪɟɧɢɹ�ɹɜɥɹɸɬɫɹ 
ɧɚɢɛɨɥɟɟ�ɞɨɫɬɨɜɟɪɧɵɦɢ. 

ɉɪɢɦɟɪ�ɪɚɡɥɨɠɟɧɢɹ�ɫɩɟɤɬɪɚɥɶɧɨɣ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɩɬɢ-
ɱɟɫɤɨɣ�ɩɥɨɬɧɨɫɬɢ D�Ȝ) ɤɨɧɬɪɨɥɶɧɨɝɨ�ɨɛɪɚɡɰɚ, ɜɵɞɟɪɠɚɧɧɨɝɨ 
ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ Ɍ = 268 Ʉ�ɜ�ɬɟɱɟɧɢɟ 12 ɱɚɫɨɜ, ɩɪɢɜɟɞɟɧ�ɧɚ 
ɪɢɫ. 2. 

ɋɩɥɨɲɧɵɦɢ� ɩɨɤɚɡɚɧɵ� ɥɢɧɢɢ� ɪɚɡɥɨɠɟɧɢɹ� ɫɩɟɤɬɪɚɥɶ-
ɧɨɣ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɩɬɢɱɟɫɤɨɣ� ɩɥɨɬɧɨɫɬɢ� ɤɨɧɬɪɨɥɶɧɨɝɨ� ɨɛ-
ɪɚɡɰɚ. ɉɭɧɤɬɢɪɧɵɦɢ� ɩɨɤɚɡɚɧɵ� ɥɢɧɢɢ� ɪɚɡɥɨɠɟɧɢɹ� ɫɩɟɤ-
ɬɪɚɥɶɧɨɣ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɩɬɢɱɟɫɤɨɣ� ɩɥɨɬɧɨɫɬɢ� ɨɛɪɚɡɰɚ, ɜɵ-
ɞɟɪɠɚɧɧɨɝɨ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ Ɍ = 268 Ʉ�ɜ�ɬɟɱɟɧɢɟ 12 ɱɚɫɨɜ.  

ɇɚ�ɪɢɫ. 2  ɜɢɞɧɨ, ɱɬɨ�ɜ�ɞɢɚɩɚɡɨɧɟ�ɞɥɢɧɵ�ɜɨɥɧ�ɨɬ 390 ɞɨ 
800 ɧɦ� ɫɩɟɤɬɪɚɥɶɧɵɟ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɩɬɢɱɟɫɤɢɯ� ɩɥɨɬɧɨɫɬɟɣ 

D�Ȝ) ɨɛɪɚɡɰɨɜ�ɪɚɡɥɚɝɚɸɬɫɹ�ɧɚ�ɥɢɧɢɹɯ 1, 2 ɢ 3. ɉɚɪɚɦɟɬɪɵ 
ɥɢɧɢɣ�ɪɚɡɥɨɠɟɧɢɹ�ɫɩɟɤɬɪɨɜ�ɤɨɧɬɪɨɥɶɧɨɝɨ�ɨɛɪɚɡɰɚ�ɩɪɢɜɟɞɟ-
ɧɵ�ɜ�ɬɚɛɥ. 1. 

Ʌɢɧɢɹ 2 (ɦɚɤɫɢɦɭɦ� ɩɪɢ 565.62078 ɧɦ� ɜ� ɬɚɛɥ. 1) ɧɚ 
ɪɢɫ. 2 ɨɬɧɟɫɟɧɚ�ɤ�ɩɨɥɨɫɟ�ɩɨɝɥɨɳɟɧɢɹ�ɤɨɦɩɥɟɤɫɨɜ�ɚɦɢɥɨɩɟɤ-
ɬɢɧɚ, ɚ� ɥɢɧɢɹ 3 (ɦɚɤɫɢɦɭɦ�ɩɪɢ 678.33333 ɧɦ� ɜ� ɬɚɛɥ. 1) – ɤ 
ɩɨɥɨɫɟ�ɩɨɝɥɨɳɟɧɢɹ�ɤɨɦɩɥɟɤɫɨɜ�ɚɦɢɥɨɡɵ. ɉɨɫɤɨɥɶɤɭ�ɤɨɥɢ-
ɱɟɫɬɜɚ� ɚɦɢɥɨɡɵ� ɢ� ɚɦɢɥɨɩɟɤɬɢɧɚ� ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ� ɢɧɬɟɧ-
ɫɢɜɧɨɫɬɹɦ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɥɢɧɢɣ, ɬɨ  ɫɬɚɧɨɜɢɬɫɹ�ɜɨɡɦɨɠ-
ɧɵɦ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ�ɨɩɪɟɞɟɥɟɧɢɟ�ɫɨɞɟɪɠɚɧɢɹ�ɚɦɢɥɨɡɵ 
ɢ�ɚɦɢɥɨɩɟɤɬɢɧɚ�ɜ�ɤɚɪɬɨɮɟɥɶɧɨɦ�ɤɪɚɯɦɚɥɟ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ 
ɞɥɢɬɟɥɶɧɨɫɬɢ�ɜɵɞɟɪɠɤɢ�ɤɚɪɬɨɮɟɥɹ�ɩɪɢ�ɞɚɧɧɨɣ�ɬɟɦɩɟɪɚɬɭɪɟ.  

ɂɡɦɟɧɟɧɢɟ�ɫɨɞɟɪɠɚɧɢɹ�ɚɦɢɥɨɡɵ�ɢ�ɚɦɢɥɨɩɟɤɬɢɧɚ�ɜ�ɡɚ-
ɜɢɫɢɦɨɫɬɢ�ɨɬ�ɞɥɢɬɟɥɶɧɨɫɬɢ�ɜɵɞɟɪɠɤɢ  ɜɬɨɪɢɱɧɵɯ�ɩɪɨɞɭɤ-
ɬɨɜ� ɩɟɪɟɪɚɛɨɬɤɢ� ɤɚɪɬɨɮɟɥɹ� ɩɪɢ  ɬɟɦɩɟɪɚɬɭɪɚɯ 268, 255 ɢ 
233 Ʉ�ɩɪɢɜɟɞɟɧɵ�ɧɚ�ɪɢɫ. 3. 

ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɚɧɚɥɢɡɚ�ɫɩɟɤɬɪɨɜ�ɩɪɨɩɭɫɤɚɧɢɹ�ɫɭɫɩɟɧɡɢɣ 
ɩɪɨɞɭɤɬɨɜ�ɪɟɚɤɰɢɢ�ɤɚɪɬɨɮɟɥɶɧɨɝɨ�ɤɪɚɯɦɚɥɚ�ɫ�ɣɨɞɨɦ�ɜɵɹɜ-
ɥɟɧɵ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ�ɡɚɜɢɫɢɦɨɫɬɢ�ɤɨɥɢɱɟɫɬɜɚ�ɚɦɢɥɨɡɵ 
ɢ� ɚɦɢɥɨɩɟɤɬɢɧɚ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɞɥɢɬɟɥɶɧɨɫɬɢ� ɜɵɞɟɪɠɤɢ 
ɤɚɪɬɨɮɟɥɹ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɚɯ 268, 255 ɢ 233 Ʉ.  

ɂɡ�ɩɨɥɭɱɟɧɧɵɯ�ɞɚɧɧɵɯ�ɜɢɞɧɨ, ɱɬɨ�ɱɟɦ�ɧɢɠɟ�ɬɟɦɩɟɪɚ-
ɬɭɪɚ�ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ�ɨɛɪɚɛɨɬɤɢ, ɬɟɦ�ɢɧɬɟɧɫɢɜɧɟɟ�ɩɪɨ-
ɯɨɞɢɬ�ɩɪɨɰɟɫɫ�ɪɚɫɩɚɞɚ�ɤɪɚɯɦɚɥɶɧɵɯ�ɩɨɥɢɫɚɯɚɪɢɞɨɜ�ɫ�ɨɛɪɚ-
ɡɨɜɚɧɢɟɦ�ɝɥɸɤɨɡɵ, ɮɪɭɤɬɨɡɵ, ɫɚɯɚɪɨɡɵ, ɦɚɥɶɬɨɡɵ�ɢ�ɧɢɡɤɨ-
ɦɨɥɟɤɭɥɹɪɧɵɯ� ɞɟɤɫɬɪɢɧɨɜ, ɤɨɬɨɪɵɟ� ɜ� ɤɨɧɟɱɧɨɦ� ɢɬɨɝɟ� ɜɵ-
ɫɬɭɩɚɸɬ�ɫɭɛɫɬɚɧɰɢɟɣ�ɞɥɹ�ɚɤɬɢɜɢɡɚɰɢɢ�ɞɪɨɠɠɟɜɵɯ�ɤɥɟɬɨɤ�ɧɚ 
ɫɬɚɞɢɢ� ɚɤɬɢɜɚɰɢɢ� ɞɪɨɠɠɟɣ� ɩɪɢ� ɩɪɨɢɡɜɨɞɫɬɜɟ� ɞɪɨɠɠɟɜɨɝɨ 
ɬɟɫɬɚ. Ȼɨɥɟɟ�ɬɨɝɨ, ɩɪɨɜɟɞɟɧɧɵɦɢ�ɪɚɧɟɟ�ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ�ɛɵ-
ɥɨ�ɞɨɤɚɡɚɧɨ, ɱɬɨ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ�ɚɤɬɢɜɚɰɢɹ�ɞɪɨɠɠɟɣ�ɩɨɡ-
ɜɨɥɹɟɬ� ɡɧɚɱɢɬɟɥɶɧɨ� ɫɨɤɪɚɬɢɬɶ� ɩɪɨɰɟɫɫ� ɨɛɪɚɡɨɜɚɧɢɹ� ɢ� ɪɚɫ-
ɫɬɨɣɤɢ� ɞɪɨɠɠɟɜɨɝɨ� ɬɟɫɬɚ� ɡɚ� ɫɱɟɬ� ɜɜɟɞɟɧɢɹ� ɜ� ɞɪɨɠɠɟɜɭɸ 
ɫɭɫɩɟɧɡɢɸ�ɦɚɥɶɬɨɡɵ�ɜ�ɫɨɫɬɚɜɟ�ɢɫɫɥɟɞɭɟɦɨɣ�ɞɨɛɚɜɤɢ. 
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*ɉȱȼɈȼȺɊɈȼ�Ɉ�Ⱥ., ɞ�ɪ�ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ, **ɆɂɄɈɅȿɇɄɈ�ɋ�ɘ., ɚɫɩɿɪɚɧɬ, *ɌɂɓȿɇɄɈ�Ƚ�ɉ., ɤ�ɬ�ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ 

*ȾȼɇɁ «ɍɤɪɚʀɧɫɶɤɢɣ�ɞɟɪɠɚɜɧɢɣ�ɯɿɦɿɤɨ�ɬɟɯɧɨɥɨɝɿɱɧɢɣ�ɭɧɿɜɟɪɫɢɬɟɬ» 
**Ⱦɧɿɩɪɨɩɟɬɪɨɜɫɶɤɢɣ�ɞɟɪɠɚɜɧɢɣ�ɚɝɪɚɪɧɢɣ�ɭɧɿɜɟɪɫɢɬɟɬ 

ɆȱɄɊɈɋɌɊɍɄɌɍɊɇȱ�ɈɋɈȻɅɂȼɈɋɌȱ�ɌȱɋɌȺ�ɇȺ�ɈɋɇɈȼȱ�ɊɈɁɑɂɇȱȼ, 
ɉȱȾȾȺɇɂɏ�ȾȱȲ�ɄɈɇɌȺɄɌɇɈȲ�ɇȿɊȱȼɇɈȼȺɀɇɈȲ�ɉɅȺɁɆɂ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɜɧɭɬɪɿɲɧɶɨʀ� ɫɬɪɭɤɬɭɪɢ�ɯɚɪɱɨɜɢɯ�ɩɪɨɞɭɤɬɿɜ, ɡɨɤɪɟ-
ɦɚ�ɯɥɿɛɨɛɭɥɨɱɧɢɯ�ɜɢɪɨɛɿɜ, ɜɢɡɧɚɱɚɸɬɶ�ʀɯ�ɮɿɡɢɱɧɿ, ɪɟɨɥɨɝɿɱɧɿ�ɬɚ�ɨɪɝɚɧɨɥɟɩ-
ɬɢɱɧɿ� ɜɥɚɫɬɢɜɨɫɬɿ. ȼ� ɞɚɧɿɣ� ɪɨɛɨɬɿ� ɧɚɜɟɞɟɧɨ� ɪɟɡɭɥɶɬɚɬɢ� ɞɨɫɥɿɞɠɟɧɧɹ 
ɦɿɤɪɨɫɬɪɭɤɬɭɪɢ� ɩɲɟɧɢɱɧɨɝɨ� ɬɿɫɬɚ, ɩɪɢɝɨɬɨɜɚɧɨɝɨ� ɡ� ɜɢɤɨɪɢɫɬɚɧɧɹɦ� ɩɥɚɡ-
ɦɨɯɿɦɿɱɧɨ�ɚɤɬɢɜɨɜɚɧɢɯ�ɜɨɞɧɢɯ�ɪɨɡɱɢɧɿɜ. Ɂɚ�ɞɨɩɨɦɨɝɨɸ�ɟɥɟɤɬɪɨɧɧɨʀ�ɫɤɚɧɭ-
ɸɱɨʀ� ɦɿɤɪɨɫɤɨɩɿʀ� ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ� ɬɚɤɿ� ɪɨɡɱɢɧɢ� ɩɨɡɢɬɢɜɧɨ� ɜɩɥɢɜɚɸɬɶ� ɧɚ 
ɮɨɪɦɭɜɚɧɧɹ� ɛɿɥɤɨɜɨʀ�ɦɚɬɪɢɰɿ� ɬɿɫɬɚ� ɬɚ� ɫɩɪɢɹɸɬɶ� ɧɚɛɭɯɚɧɧɸ� ɤɪɨɯɦɚɥɶɧɢɯ 
ɡɟɪɟɧ�ɛɨɪɨɲɧɚ. 

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ:�ɦɿɤɪɨɫɬɪɭɤɬɭɪɚ, ɩɲɟɧɢɱɧɟ�ɬɿɫɬɨ, ɟɥɟɤɬɪɨɧɧɢɣ�ɫɤɚ-
ɧɭɸɱɢɣ�ɦɿɤɪɨɫɤɨɩ, ɩɥɚɡɦɨɯɿɦɿɱɧɨ�ɚɤɬɢɜɨɜɚɧɿ�ɜɨɞɧɿ�ɪɨɡɱɢɧɢ. 

Characteristics of the structure of foods, as bakery products, determine 
their physical, rheological and organoleptic properties. The research results of the 
microstructure of wheat dough on bases of plasma-chemically activated solutions 
are given in the article. Scanning electron microscope was applied to study the mi-
crostructure of dough. Photomicrographs showed positively influence of plasma-
chemically activated solutions to formation of the dough protein matrix and swell-
ing starch granules flour. 

Keywords: microstructure, wheat dough, scanning electron microscope, 
plasma chemically activated solutions. 

Ȼɿɨɩɨɥɿɦɟɪɢ� ɛɨɪɨɲɧɚ� ɡɚɡɧɚɸɬɶ� ɡɧɚɱɧɢɯ� ɫɬɪɭɤ-
ɬɭɪɧɨ�ɤɨɧɮɨɪɦɚɰɿɣɧɢɯ� ɡɦɿɧ� ɩɿɞ� ɱɚɫ� ɩɪɢɝɨɬɭɜɚɧɧɹ 

ɬɿɫɬɚ, ɳɨ�ɫɭɩɪɨɜɨɞɠɭɸɬɶɫɹ�ɧɚɛɭɯɚɧɧɹɦ, ɩɟɩɬɢɡɚɰɿɽɸ, 
ɮɟɪɦɟɧɬɚɬɢɜɧɢɦ�ɪɨɡɳɟɩɥɟɧɧɹɦ�ɫɤɥɚɞɨɜɢɯ. ɍ�ɪɚɡɿ�ɜɢ-
ɤɨɪɢɫɬɚɧɧɹ� ɞɥɹ� ɡɚɦɿɲɭɜɚɧɧɹ� ɬɿɫɬɚ� ɩɲɟɧɢɱɧɨɝɨ� ɛɨ-
ɪɨɲɧɚ�ɨɫɨɛɥɢɜɚ�ɪɨɥɶ�ɧɚɥɟɠɢɬɶ�ɮɨɪɦɭɜɚɧɧɸ�ɛɿɥɤɨɜɨʀ 
ɦɚɬɪɢɰɿ. ȼ�ɪɨɛɨɬɚɯ [1, 2] ɪɨɡɝɥɹɧɭɬɨ�ɦɨɞɟɥɿ�ɭɬɜɨɪɟɧɧɹ 
ɬɿɫɬɚ. Ɂɝɿɞɧɨ� ɨɞɧɿɣ, ɫɬɪɭɤɬɭɪɚ� ɬɿɫɬɚ� ɨɛɭɦɨɜɥɟɧɚ� ɩɨ-
ɹɜɨɸ�ɧɟɩɟɪɟɪɜɧɨʀ�ɫɿɬɤɢ�ɡ�ɤɨɜɚɥɟɧɬɧɢɦɢ�ɞɢɫɭɥɶɮɿɞɧɢ-
ɦɢ� ɡɜ¶ɹɡɤɚɦɢ� ɦɿɠ� ɨɤɪɟɦɢɦɢ� ɛɿɥɤɨɜɢɦɢ� ɦɨɥɟɤɭɥɚɦɢ 
ɜɧɚɫɥɿɞɨɤ� ɫɭɥɶɮɝɿɞɪɢɥɶɧɨ�ɞɢɫɭɥɶɮɿɞɧɨɝɨ� ɨɛɦɿɧɭ. ȱɧ-
ɲɢɣ� ɦɟɯɚɧɿɡɦ� ɮɨɪɦɭɜɚɧɧɹ� ɫɬɪɭɤɬɭɪɢ� ɛɿɥɤɚ 
ɩɨɜ¶ɹɡɭɸɬɶ�ɡ�ɜɢɧɢɤɧɟɧɧɹɦ�ɞɨɞɚɬɤɨɜɢɯ�ɧɟɤɨɜɚɥɟɧɬɧɢɯ 
ɡɜ¶ɹɡɤɿɜ –  ɜɨɞɧɟɜɢɯ� ɬɚ� ɝɿɞɪɨɮɨɛɧɢɯ.  Ɉɤɪɿɦ�ɛɿɥɤɚ,  ɨɫ-
ɧɨɜɧɢɦ�ɫɤɥɚɞɨɜɢɦ�ɤɨɦɩɨɧɟɧɬɨɦ�ɛɨɪɨɲɧɚ�ɽ�ɤɪɨɯɦɚɥɶ. 
ȼɿɧ�ɜɢɫɬɭɩɚɽ�ɜ�ɬɿɫɬɿ�ɫɭɛɫɬɪɚɬɨɦ�ɞɿʀ�ɞɥɹ�ɚɦɿɥɨɥɿɬɢɱɧɢɯ 
ɮɟɪɦɟɧɬɿɜ� ɬɚ� ɡɚɛɟɡɩɟɱɭɽ� ɠɢɬɬɽɞɿɹɥɶɧɿɫɬɶ� ɞɪɿɠɞɠɿɜ. 
ɉɿɞ�ɱɚɫ�ɡɚɦɿɲɭɜɚɧɧɹ�ɬɿɫɬɚ�ɤɪɨɯɦɚɥɶ�ɩɨɝɥɢɧɚɽ�ɜɨɞɭ�ɿ�ɜ 
ɩɨɽɞɧɚɧɧɿ� ɡ� ɛɿɥɤɚɦɢ� ɤɥɟɣɤɨɜɢɧɢ� ɨɛɭɦɨɜɥɸɽ� ɨɩɬɢ-
ɦɚɥɶɧɿ�ɜ¶ɹɡɤɨ�ɩɪɭɠɧɿ�ɜɥɚɫɬɢɜɨɫɬɿ�ɬɿɫɬɚ. ȼɿɞɥɿɤɨɜɨɸ  

 

Ɋɢɫ. 3. ɋɨɞɟɪɠɚɧɢɟ�ɚɦɢɥɨɡɵ�ɢ�ɚɦɢɥɨɩɟɤɬɢɧɚ�ɜ  
ɤɚɪɬɨɮɟɥɶɧɨɦ�ɤɪɚɯɦɚɥɟ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɞɥɢɬɟɥɶɧɨɫɬɢ  
ɜɵɞɟɪɠɤɢ�ɤɚɪɬɨɮɟɥɹ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɚɯ 268, 255 ɢ 233 Ʉ 


