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Аɧɧɨɬаɰɢɹ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɨɩɢɫɚɧɢɟ ɦɨɞɟɥɢ 
ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɫɥɨɜɨɮɨɪɦ ɮɪɚɧɰɭɡɫɤɨɝɨ ɹɡɵɤɚ. Ⱦɚɧɨ 
ɤɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɚɥɝɨɪɢɬɦɚ ɜɵɞɟɥɟɧɢɹ ɩɫɟɜɞɨɨɫɧɨɜɵ, ɝɥɚɜɧɚɹ 
ɢɞɟɹ ɤɨɬɨɪɨɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɫɬɪɨɟɧɢɢ ɫɬɪɭɤɬɭɪɧɵɯ ɫɯɟɦ ɢ ɫɨ-
ɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɧɨɠɟɫɬɜ ɫɭɮɮɢɤɫɨɜ. Ɉɩɢɫɚɧɚ ɩɪɨɰɟɞɭɪɚ ɢɯ ɩɨ-
ɫɬɪɨɟɧɢɹ ɞɥɹ ɫɥɭɱɚɹ ɮɪɚɧɰɭɡɫɤɨɝɨ ɹɡɵɤɚ. ɉɪɟɞɥɨɠɟɧɚ ɦɟɬɨɞɢɤɚ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɝɪɚɦɦɚɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɥɨɜɨɮɨɪɦ. 
ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɩɪɟɞɥɨɠɟɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ. 
 
Кɥɸɱɟɜɵɟ ɫɥɨɜа: ɚɥɝɨɪɢɬɦ ɜɵɞɟɥɟɧɢɹ ɨɫɧɨɜ, ɚɥɝɨɪɢɬɦ ɦɨɪɮɨ-
ɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɛɨɪɚ, ɚɧɚɥɢɡ ɬɟɤɫɬɨɜ ɧɚ ɟɫɬɟɫɬɜɟɧɧɨɦ ɹɡɵɤɟ.   
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Abstract. In this paper a computerized model for morphological anal-
ysis of French wordforms is proposed. Firstly, a brief description of a 
stemming algorithm is given. The main idea is to create structural 
schemes and corresponding lists of suffixes, and the detailed proce-
dure of this work is described in the second part of the paper.. The 
next part of this work concerns the technique of determining of gram-
matical characteristics for the French language. In the final part of the 
work, some results of execution of the  proposed algorithms are pro-
vided. 
 
Keywords: stemming algorithm, algorithms of morphological analy-
sis, natural language processing. 

1 ɉɨɫɬаɧɨɜɤа ɡаɞаɱɢ ɢ ɦɟɬɨɞɢɤа ɪɟɲɟɧɢɹ 

Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ ɤɨɦɩɶɸɬɟɪɧɨɣ ɦɨɞɟɥɢ 
ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɫɥɨɜɨɮɨɪɦ ɮɪɚɧɰɭɡɫɤɨɝɨ ɹɡɵɤɚ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ  ɞɥɹ ɪɟɲɟɧɢɹ  ɫɥɟɞɭɸɳɢɯ ɡɚɞɚɱ:   

      Ɋɚɡɛɢɟɧɢɟ ɫɥɨɜɚ ɧɚ ɞɜɟ ɨɫɧɨɜɧɵɟ ɱɚɫɬɢ: ɨɫɧɨɜɭ ɢɥɢ ɩɫɟɜɞɨɨɫɧɨɜɭ 
ɢ ɨɤɨɧɱɚɧɢɟ. ɉɨɞ ɨɤɨɧɱɚɧɢɟɦ ɡɞɟɫɶ ɢ ɞɚɥɟɟ ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ ɬɚ ɱɚɫɬɶ 
ɫɥɨɜɚ, ɤɨɬɨɪɚɹ ɧɟ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɨɣ ɢɥɢ ɩɫɟɜɞɨɨɫɧɨɜɨɣ.        Ɋɚɡɛɢɟɧɢɟ ɨɤɨɧɱɚɧɢɹ ɧɚ ɡɧɚɱɢɦɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ — ɦɨɪɮɵ.        ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɪɹɞɚ ɝɪɚɦɦɚɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɥɨɜɨɮɨɪɦ.  

Мɟɬɨɞ ɫɬɪɭɤɬɭɪɧɵɯ ɫɯɟɦ. Ⱦɥɹ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ ɡɚɞɚɱ 
ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞ ɫɬɪɭɤɬɭɪɧɵɯ ɫɯɟɦ Д1]. Ɋɚɫɫɦɨɬɪɢɦ 
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ɹɡɵɤɢ, ɭ ɤɨɬɨɪɵɯ ɫɥɨɜɨɨɛɪɚɡɨɜɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 
ɚɮɮɢɤɫɚɥɶɧɵɦ ɫɩɨɫɨɛɨɦ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɦɵ ɦɨɠɟɦ ɨɩɪɟɞɟɥɢɬɶ 
ɤɨɧɟɱɧɵɣ ɫɩɢɫɨɤ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɚɮɮɢɤɫɨɜ. Ʉɚɠɞɨɦɭ ɬɢɩɭ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɦɨɪɮɨɜ, ɢɧɵɦɢ ɫɥɨɜɚɦɢ ɦɧɨɠɟɫɬɜɨ 
ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɬɢɩɚ. Ȼɭɞɟɦ ɢɫɯɨɞɢɬɶ ɢɡ ɩɪɟɞɩɨɥɨɠɟɧɢɹ, 
ɱɬɨ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɨɤɨɧɱɚɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɵ, ɤɚɤ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɢɡ ɦɨɪɮɨɜ ɢɥɢ, ɱɬɨ ɬɨɠɟ ɫɚɦɨɟ, ɤɚɤ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɢɡ ɬɢɩɨɜ ɚɮɮɢɤɫɨɜ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɬɢɩɨɜ 
ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ ɫɬɪɭɤɬɭɪɧɵɦɢ ɫɯɟɦɚɦɢ. Ʉɨɥɢɱɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ 
ɫɬɪɭɤɬɭɪɧɵɯ ɫɯɟɦ ɤɨɧɟɱɧɨ, ɩɨɷɬɨɦɭ ɡɚɞɚɱɚ ɫɜɨɞɢɬɫɹ ɤ ɩɟɪɟɱɢɫɥɟɧɢɸ 
ɫɯɟɦ, ɤɨɬɨɪɵɟ ɨɩɢɫɵɜɚɥɢ ɛɵ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɨɤɨɧɱɚɧɢɹ ɫɥɨɜɨɮɨɪɦ 
ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ ɹɡɵɤɚ. Ⱥɥɝɨɪɢɬɦ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɫɥɨɜɚ ɫ ɨɞɧɨɣ ɢɡ 
ɞɨɩɭɫɬɢɦɵɯ ɫɬɪɭɤɬɭɪɧɵɯ ɫɯɟɦ ɫɥɟɞɭɸɳɢɣ: ɧɚ ɩɟɪɜɨɦ ɲɚɝɟ ɧɟɨɛɯɨɞɢɦɨ 
ɜɵɞɟɥɢɬɶ ɨɤɨɧɱɚɧɢɟ, ɡɚɬɟɦ ɪɚɡɛɢɬɶ ɟɝɨ ɧɚ ɦɨɪɮɵ, ɤɨɬɨɪɵɟ ɫɭɳɟɫɬɜɭɸɬ 
ɜ ɚɧɚɥɢɡɢɪɭɟɦɨɦ ɹɡɵɤɟ, ɞɚɥɟɟ ɧɭɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɤɚɤɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɬɢɩɨɜ ɦɨɪɮɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɣɞɟɧɧɨɟ ɪɚɡɛɢɟɧɢɟ, 
ɢ ɧɚ ɮɢɧɚɥɶɧɨɦ ɲɚɝɟ ɩɪɨɜɟɪɢɬɶ ɹɜɥɹɟɬɫɹ ɥɢ ɩɨɥɭɱɟɧɧɚɹ ɫɯɟɦɚ 
ɞɨɩɭɫɬɢɦɨɣ ɢɥɢ ɧɟɬ. 

Ɋɚɡɪɚɛɚɬɵɜɚɟɦɚɹ ɦɨɞɟɥɶ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧɚ ɩɪɢ ɪɟɲɟɧɢɢ 
ɛɨɥɶɲɨɝɨ ɫɩɟɤɬɪɚ ɡɚɞɚɱ ɤɨɦɩɶɸɬɟɪɧɨɣ ɥɢɧɝɜɢɫɬɢɤɢ: ɫɨɡɞɚɧɢɢ 
ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɨɥɧɨɬɟɤɫɬɨɜɨɝɨ ɢɧɞɟɤɫɚ, ɚɧɚɥɢɡɚ ɫɦɵɫɥɨɜɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɟɤɫɬɨɜ, ɪɚɡɦɟɬɤɢ  ɜ ɡɚɞɚɱɚɯ ɤɨɪɩɭɫɧɨɣ ɥɢɧɝɜɢɫɬɢɤɢ.  

2 ɉɪɢɧɰɢɩɵ ɩɨɫɬɪɨɟɧɢɹ ɫɬɪɭɤɬɭɪɧɵɯ ɫɯɟɦ ɞɥɹ 
ɮɪаɧɰɭɡɫɤɨɝɨ ɹɡɵɤа 

Ɉɩɢɲɟɦ ɧɟɤɨɬɨɪɵɟ ɨɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ ɬɨɝɨ, ɤɚɤ ɫɬɪɨɢɬɶ 
ɫɬɪɭɤɬɭɪɧɵɟ ɫɯɟɦɵ ɞɥɹ ɫɥɨɜɨɮɨɪɦ ɮɪɚɧɰɭɡɫɤɨɝɨ ɹɡɵɤɚ. Ɉɫɧɨɜɧɨɣ 
ɚɤɰɟɧɬ ɞɟɥɚɟɬɫɹ ɧɚ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ ɢ ɫɥɨɜɨɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ 
ɨɫɨɛɟɧɧɨɫɬɢ ɮɪɚɧɰɭɡɫɤɨɝɨ ɹɡɵɤɚ, ɬ.ɤ. ɢɦɟɧɧɨ ɨɧɢ ɩɨɡɜɨɥɹɸɬ 
ɩɪɨɢɡɜɨɞɢɬɶ ɤɨɪɪɟɤɬɧɵɣ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɫɥɨɜɨɮɨɪɦ. 

Ɋɚɫɫɦɨɬɪɢɦ ɫɭɮɮɢɤɫɚɥɶɧɵɣ ɫɩɨɫɨɛ ɫɥɨɜɨɨɛɪɚɡɨɜɚɧɢɹ. ɋɨɝɥɚɫ-
ɧɨ Д2], ɜɨ ɮɪɚɧɰɭɡɫɤɨɦ ɹɡɵɤɟ ɜɵɞɟɥɹɸɬ 9 ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɟɣ ɪɟɱɢ: ɫɭɳɟ-
ɫɬɜɢɬɟɥɶɧɨɟ (nom), ɩɪɢɥɚɝɚɬɟɥɶɧɨɟ (adjectif), ɝɥɚɝɨɥ (verbe), ɧɚɪɟɱɢɟ 
(adverbe), ɚɪɬɢɤɥɶ (article), ɦɟɫɬɨɢɦɟɧɢɟ (pronom), ɩɪɟɞɥɨɝ (prцposition), 
ɫɨɸɡ (conjonction) ɢ ɦɟɠɞɨɦɟɬɢɟ (interjection). ɋɭɮɮɢɤɫɚɥɶɧɵɣ ɫɩɨɫɨɛ 
ɫɥɨɜɨɨɛɪɚɡɨɜɚɧɢɹ ɱɚɳɟ ɜɫɟɝɨ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɫɭɳɟɫɬɜɢ-
ɬɟɥɶɧɵɯ, ɩɪɢɥɚɝɚɬɟɥɶɧɵɯ, ɝɥɚɝɨɥɨɜ ɢ ɧɚɪɟɱɢɣ. Ɉɫɬɚɧɨɜɢɦɫɹ ɢɦɟɧɧɨ ɧɚ 
ɷɬɢɯ ɱɟɬɵɪɟɯ ɱɚɫɬɹɯ ɪɟɱɢ.  
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ɋɭɮɮɢɤɫɵ ɞɟɥɹɬɫɹ ɧɚ: ɫɥɨɜɨɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɢ ɮɥɟɤɬɢɜɧɵɟ.  
Ⱦɥɹ ɩɪɢɥɚɝɚɬɟɥɶɧɵɯ, ɝɥɚɝɨɥɨɜ ɢ ɧɟɤɨɬɨɪɵɯ ɫɭɳɟɫɬɜɢɬɟɥɶɧɵɯ 
ɮɥɟɤɬɢɜɧɵɟ ɫɭɮɮɢɤɫɵ ɫɥɭɠɚɬ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɫɥɨɜɚ ɩɨ ɪɨɞɭ (ɦɭɠɫɤɨɣ ɢ 
ɠɟɧɫɤɢɣ) ɢ ɱɢɫɥɭ (ɟɞɢɧɫɬɜɟɧɧɨɟ, ɦɧɨɠɟɫɬɜɟɧɧɨɟ). Ɇɵ ɧɟ ɛɭɞɟɦ 
ɜɵɞɟɥɹɬɶ ɨɬɞɟɥɶɧɵɣ ɬɢɩ ɞɥɹ ɬɚɤɢɯ ɫɭɮɮɢɤɫɨɜ. ɉɪɢ ɫɩɪɹɠɟɧɢɢ ɝɥɚɝɨɥɚ 
ɢɡɦɟɧɹɸɬɫɹ ɥɢɰɨ, ɱɢɫɥɨ, ɜɪɟɦɹ, ɪɨɞ, ɧɚɤɥɨɧɟɧɢɟ ɢ ɡɚɥɨɝ. ɋɭɮɮɢɤɫɵ, 
ɫɥɭɠɚɳɢɟ ɞɥɹ ɷɬɨɝɨ, ɬɚɤɠɟ ɹɜɥɹɸɬɫɹ ɮɥɟɤɬɢɜɧɵɦɢ. ɂɯ ɬɢɩ ɨɛɨɡɧɚɱɢɦ 
ɡɚ v . ɋɥɨɜɨɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɫɭɮɮɢɤɫɵ ɫɥɭɠɚɬ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɧɨɜɵɯ ɫɥɨɜ. ɋ ɢɯ ɩɨɦɨɳɶɸ ɫɥɨɜɚ ɦɨɝɭɬ ɦɟɧɹɬɶ ɫɜɨɸ ɱɚɫɬɶ ɪɟɱɢ ɥɢɛɨ 
ɨɛɪɟɬɚɬɶ ɨɩɪɟɞɟɥɟɧɧɵɣ ɨɬɬɟɧɨɤ ɡɧɚɱɟɧɢɹ (ɭɦɟɧɶɲɢɬɟɥɶɧɨɫɬɶ, 
ɦɧɨɝɨɤɪɚɬɧɨɫɬɶ ɢ ɬ.ɩ.). 

ɉɪɨɰɟɫɫ ɩɨɫɬɪɨɟɧɢɹ ɫɬɪɭɤɬɭɪ ɨɤɨɧɱɚɧɢɣ ɫɬɪɨɢɬɫɹ ɧɚ ɨɫɧɨɜɟ 
ɝɪɚɦɦɚɬɢɤɢ ɮɪɚɧɰɭɡɫɤɨɝɨ ɹɡɵɤɚ Д2-5]. Ⱦɥɹ ɮɪɚɧɰɭɡɫɤɨɝɨ ɹɡɵɤɚ ɭɞɨɛɧɟɟ 
ɜɫɟɝɨ ɷɬɨ ɞɟɥɚɬɶ ɚɧɚɥɢɡɢɪɭɹ ɤɚɠɞɭɸ ɱɚɫɬɶ ɪɟɱɢ, ɩɨɷɬɨɦɭ ɩɪɢ 
ɩɨɫɬɪɨɟɧɢɢ ɧɚɲɟɣ ɦɨɞɟɥɢ ɚɧɚɥɢɡɢɪɨɜɚɥɢɫɶ ɢ ɫɬɪɨɢɥɢɫɶ ɫɬɪɭɤɬɭɪɧɵɟ 
ɫɯɟɦɵ ɞɥɹ ɱɟɬɵɪɟɯ ɨɫɧɨɜɧɵɯ ɱɚɫɬɟɣ ɪɟɱɢ: ɝɥɚɝɨɥɨɜ, ɫɭɳɟɫɬɜɢɬɟɥɶɧɵɯ, 
ɩɪɢɥɚɝɚɬɟɥɶɧɵɯ ɢ ɧɚɪɟɱɢɣ. ȼ ɫɢɥɭ ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ  ɬɟɤɫɬɚ ɞɚɧɧɨɣ  
ɪɚɛɨɬɵ  ɦɵ ɩɪɢɜɨɞɢɦ ɞɚɥɟɟ ɨɩɢɫɚɧɢɟ ɫɬɪɭɤɬɭɪɧɵɯ ɫɯɟɦ  ɬɨɥɶɤɨ ɞɥɹ 
ɞɜɭɯ ɱɚɫɬɟɣ ɪɟɱɢ ɮɪɚɧɰɭɡɫɤɨɝɨ ɹɡɵɤɚ – ɝɥɚɝɨɥɨɜ ɢ ɫɭɳɟɫɬɜɢɬɟɥɶɧɵɯ. 

3 ɉɨɫɬɪɨɟɧɢɟ ɫɬɪɭɤɬɭɪɧɵɯ ɫɯɟɦ ɧа ɩɪɢɦɟɪɟ  
ɝɥаɝɨɥɨɜ ɮɪаɧɰɭɡɫɤɨɝɨ ɹɡɵɤа 

ȼɨ ɮɪɚɧɰɭɡɫɤɨɦ ɹɡɵɤɟ ɩɪɢ ɫɩɪɹɠɟɧɢɢ ɨɤɨɧɱɚɧɢɹ ɝɥɚɝɨɥɨɜ 
ɢɡɦɟɧɹɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɥɢɰɚ, ɱɢɫɥɚ, ɜɪɟɦɟɧɢ, ɧɚɤɥɨɧɟɧɢɹ ɢ 
ɡɚɥɨɝɚ. ɉɨ ɬɢɩɚɦ ɫɩɪɹɠɟɧɢɹ ɝɥɚɝɨɥɵ ɜɨ ɮɪɚɧɰɭɡɫɤɨɦ ɹɡɵɤɟ ɞɟɥɹɬɫɹ ɧɚ 
ɬɪɢ ɝɪɭɩɩɵ, ɤɨɬɨɪɵɟ ɪɚɡɥɢɱɚɸɬɫɹ ɩɨ ɬɢɩɚɦ ɨɤɨɧɱɚɧɢɣ ɜ ɢɧɮɢɧɢɬɢɜɟ. 
Ƚɥɚɝɨɥɵ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɝɪɭɩɩɵ ɧɚɡɵɜɚɸɬɫɹ ɩɪɚɜɢɥɶɧɵɦɢ, ɬ.ɤ. ɢɦɟɸɬ 
ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɪɚɜɢɥɚ ɫɩɪɹɠɟɧɢɹ, ɬ.ɟ. ɞɥɹ ɧɢɯ ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɟɧ 
ɜɢɞ ɨɤɨɧɱɚɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɡɥɢɱɧɵɯ ɝɪɚɦɦɚɬɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ.  Ƚɥɚɝɨɥɵ ɬɪɟɬɶɟɣ ɝɪɭɩɩɵ ɹɜɥɹɸɬɫɹ «ɧɟɩɪɚɜɢɥɶɧɵɦɢ», 
ɬ.ɤ. ɩɪɢ ɫɩɪɹɠɟɧɢɢ ɨɧɢ ɦɟɧɹɸɬ ɫɜɨɸ ɨɫɧɨɜɭ ɢ ɧɟ ɢɦɟɸɬ ɟɞɢɧɵɯ ɩɪɚɜɢɥ 
ɢɡɦɟɧɟɧɢɹ ɨɤɨɧɱɚɧɢɹ. ȼɫɟ ɜɨɡɦɨɠɧɵɟ ɨɤɨɧɱɚɧɢɹ ɢɧɮɢɧɢɬɢɜɨɜ ɢ ɢɯ 
ɮɨɪɦɵ, ɤɨɬɨɪɵɟ ɨɧɢ ɩɪɢɨɛɪɟɬɚɸɬ ɩɪɢ ɫɩɪɹɠɟɧɢɢ, ɛɭɞɭɬ ɭɱɢɬɵɜɚɬɶɫɹ ɜ 
ɫɭɮɮɢɤɫɚɯ, ɫɨɨɬɜɟɬɫɜɭɸɳɢɯ ɬɢɩɭ  v . ɉɨɥɭɱɚɟɦ ɩɟɪɜɭɸ ɜɨɡɦɨɠɧɭɸ 
ɫɯɟɦɭ, ɨɩɢɫɵɜɚɸɳɭɸ ɨɤɨɧɱɚɧɢɹ ɝɥɚɝɨɥɨɜ: 

     ɨɫɧɨɜɚ v   
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Ʉ ɩɪɢɦɟɪɭ, ɝɥɚɝɨɥ ɩɟɪɜɨɣ ɝɪɭɩɩɵ marcher (ɯɨɞɢɬɶ), ɟɝɨ ɦɨɠɧɨ 
ɩɪɟɞɫɬɚɜɢɬɶ ɤɚɤ march-er. ɉɪɢ ɫɩɪɹɠɟɧɢɢ ɷɬɨɬ ɠɟ ɝɥɚɝɨɥ ɦɨɠɟɬ ɩɪɢɧɹɬɶ 
ɮɨɪɦɭ march-ions (ɯɨɞɢɥɢ), march-erai (ɛɭɞɭ ɯɨɞɢɬɶ) ɢ ɬ.ɩ.  

Ʉɪɨɦɟ ɫɭɮɮɢɤɫɨɜ -er, -ir ɢ ɬɩ. ɜɨ ɮɪɚɧɰɭɡɫɤɨɦ ɬɚɤɠɟ ɦɨɠɧɨ 
ɜɵɞɟɥɢɬɶ ɛɨɥɟɟ ɫɥɨɠɧɵɟ ɫɭɮɮɢɤɫɵ, ɧɚɩɪɢɦɟɪ -ifier ɢ -iser. Ɉɧɢ ɫɥɭɠɚɬ 
ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɝɥɚɝɨɥɨɜ ɨɬ ɫɭɳɟɫɬɜɢɬɟɥɶɧɵɯ (ɧɚɪɢɰɚɬɟɥɶɧɵɯ ɢ ɢɦɟɧ 
ɫɨɛɫɬɜɟɧɧɵɯ), ɩɪɢɥɚɝɚɬɟɥɶɧɵɯ ɢ ɚɛɛɪɟɜɢɚɬɭɪ. ɋɚɦɢ ɷɬɢ ɫɭɮɮɢɤɫɵ 
ɛɭɞɟɦ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɫɥɨɠɧɵɟ, ɬ.ɟ. ɪɚɡɛɢɜɚɬɶ ɢɯ ɧɚ ɞɜɟ ɱɚɫɬɢ: -ifi-er 
ɢ -is-er. Эɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɩɪɢ ɫɩɪɹɠɟɧɢɢ ɛɭɞɟɬ ɦɟɧɹɬɶɫɹ ɬɨɥɶɤɨ 
ɮɢɧɚɥɶɧɚɹ ɱɚɫɬɶ (-er) ɢ ɬɟɦ, ɱɬɨ ɨɬ ɬɚɤɢɯ ɝɥɚɝɨɥɨɜ ɬɚɤɠɟ ɦɨɠɧɨ 
ɨɛɪɚɡɨɜɵɜɚɬɶ ɧɨɜɵɟ ɫɥɨɜɚ, ɱɚɫɬɢɱɤɢ -ifi ɢ -is- ɛɭɞɭɬ ɜɯɨɞɢɬɶ ɜ ɢɯ ɫɨɫɬɚɜ, 
ɚ -er ɧɟɬ. Ɍɚɤɠɟ, ɜɨ ɮɪɚɧɰɭɡɫɤɨɦ ɹɡɵɤɟ ɟɫɬɶ ɫɭɮɮɢɤɫɵ, ɤɨɬɨɪɵɟ ɧɟ 
ɦɟɧɹɸɬ ɱɚɫɬɶ ɪɟɱɢ, ɚ ɬɨɥɶɤɨ ɩɪɢɞɚɸɬ ɨɩɪɟɞɟɥɟɧɧɵɣ ɨɬɬɟɧɨɤ. Ʉ ɧɢɦ 
ɨɬɧɨɫɹɬɫɹ ɫɭɮɮɢɤɫɵ -aill-, -ass-, -ill-, -och-, -onn-, -ot-, ouill-, -ard-, -сtr-, -
et-, -in-; ɢɯ ɬɚɤɠɟ ɛɭɞɟɦ ɩɨɧɢɦɚɬɶ ɤɚɤ ɫɥɨɠɧɵɟ. ɉɪɢɦɟɪɵ: chant-er   
chant-onn-er (ɩɟɬɶ  ɧɚɩɟɜɚɬɶ), touss-er  touss-ot-er (ɤɚɲɥɹɬɶ   
ɩɨɤɚɲɥɢɜɚɬɶ) ɢ ɬ.ɞ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɜɜɟɫɬɢ ɟɳɟ ɨɞɢɧ ɬɢɩ 
ɫɭɮɮɢɤɫɨɜ c , ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɨɬɜɟɱɚɬɶ ɡɚ ɨɞɧɭ ɢɡ ɱɚɫɬɟɣ ɜ ɫɥɨɠɧɵɯ 
ɝɥɚɝɨɥɶɧɵɯ ɨɤɨɧɱɚɧɢɹɯ. Ɍɟɩɟɪɶ ɦɨɠɟɦ ɩɪɟɞɥɨɠɢɬɶ ɟɳɟ ɨɞɧɭ ɫɯɟɦɭ, 
ɨɩɢɫɵɜɚɸɳɭɸ ɨɤɨɧɱɚɧɢɹ ɝɥɚɝɨɥɨɜ:   

      ɨɫɧɨɜɚ vc    

 ȼɨ ɮɪɚɧɰɭɡɫɤɨɦ ɹɡɵɤɟ ɫɭɳɟɫɬɜɭɸɬ ɫɥɭɱɚɢ, ɤɨɝɞɚ ɫɥɨɜɨ, ɤ 
ɤɨɬɨɪɨɦɭ ɛɭɞɟɬ ɩɪɢɛɚɜɥɹɬɶɫɹ ɝɥɚɝɨɥɶɧɵɣ ɫɭɮɮɢɤɫ, ɬɚɤɠɟ ɛɵɥɨ 
ɨɛɪɚɡɨɜɚɧɨ ɫɭɮɮɢɤɫɚɥɶɧɵɦ ɫɩɨɫɨɛɨɦ. ɂɧɵɦɢ ɫɥɨɜɚɦɢ, ɤɨɝɞɚ 
ɩɪɨɢɡɜɨɞɧɨɟ ɫɥɨɜɨ ɫɬɚɧɨɜɢɬɫɹ ɩɪɨɢɡɜɨɞɹɳɢɦ. Ɂɞɟɫɶ ɫɬɨɢɬ ɜɵɞɟɥɢɬɶ ɞɜɚ 
ɫɥɭɱɚɹ: ɨɛɪɚɡɨɜɚɧɢɟ ɝɥɚɝɨɥɨɜ ɧɚ ɨɫɧɨɜɟ ɫɭɳɟɫɬɜɢɬɟɥɶɧɵɯ ɢ ɧɚ ɨɫɧɨɜɟ 
ɩɪɢɥɚɝɚɬɟɥɶɧɵɯ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɦɨɠɧɨ ɩɪɟɞɥɨɠɢɬɶ ɟɳɟ ɞɜɟ ɫɯɟɦɵ, 
ɨɩɢɫɵɜɚɸɳɢɟ ɨɤɨɧɱɚɧɢɹ ɝɥɚɝɨɥɨɜ:   

 ɨɫɧɨɜɚ vn  , ɡɚ n  ɛɭɞɟɦ ɨɛɨɡɧɚɱɚɬɶ ɫɭɮɮɢɤɫɵ ɩɪɨɢɡɜɨɞɧɵɯ 
ɫɭɳɟɫɬɜɢɬɟɥɶɧɵɯ, ɤɨɬɨɪɵɟ ɫɬɚɥɢ ɩɪɨɢɡɜɨɞɹɳɢɦɢ.  
  ɨɫɧɨɜɚ vcva  , ɡɚ va  ɛɭɞɟɦ ɨɛɨɡɧɚɱɚɬɶ ɫɭɮɮɢɤɫɵ ɩɪɨɢɡɜɨɞɧɵɯ 
ɩɪɢɥɚɝɚɬɟɥɶɧɵɯ, ɤɨɬɨɪɵɟ ɫɬɚɥɢ ɩɪɨɢɡɜɨɞɹɳɢɦɢ. 
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4 Вɨɫɫɬаɧɨɜɥɟɧɢɟ ɝɪаɦɦаɬɢɱɟɫɤɢɯ ɯаɪаɤɬɟɪɢɫɬɢɤ 

Ⱦɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɝɪɚɦɦɚɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɥɨɜɨɮɨɪɦ 
ɜɫɥɭɱɚɟ ɮɪɚɧɰɭɡɫɤɨɝɨ ɹɡɵɤɚ ɛɭɞɟɦ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɫɚɦɵɣ ɩɨɫɥɟɞɧɢɣ 
ɦɨɪɮ ɨɤɨɧɱɚɧɢɹ.  

Ⱦɥɹ ɝɥɚɝɨɥɨɜ ɫɬɨɢɬ ɪɚɡɞɟɥɹɬɶ ɞɜɚ ɫɥɭɱɚɹ: ɫɥɨɠɧɭɸ ɢ ɩɪɨɫɬɭɸ 
ɮɨɪɦɭ ɝɥɚɝɨɥɨɜ. ɉɨɞ ɫɥɨɠɧɨɣ ɮɨɪɦɨɣ ɝɥɚɝɨɥɚ ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ ɧɚɥɢɱɢɟ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɥɚɝɨɥɚ, ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ 
ɩɨɫɬɚɜɢɬɶ ɝɥɚɝɨɥ ɜ ɮɨɪɦɭ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɪɟɦɟɧɢ. Ɉɛɳɚɹ ɫɯɟɦɚ ɬɚɤɨɜɚ: 

ppVA , ɝɞɟ A  — ɷɬɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɝɥɚɝɨɥ (avoir ɢɥɢ шtre), ppV  — 

ɫɦɵɫɥɨɜɨɣ ɝɥɚɝɨɥ ɜ ɮɨɪɦɟ participe passц. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, ɚɧɚɥɢɡɢɪɭɹ 
ɮɨɪɦɭ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɥɚɝɨɥɚ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ 
ɝɪɚɦɦɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: ɜɪɟɦɹ, ɥɢɰɨ, ɱɢɫɥɨ. ɉɨɞ ɩɪɨɫɬɨɣ 
ɮɨɪɦɨɣ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɨɧɢɦɚɟɬɫɹ ɬɚɤɚɹ ɮɨɪɦɚ ɝɥɚɝɨɥɚ, ɤɨɬɨɪɚɹ ɧɟ 
ɬɪɟɛɭɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɥɚɝɨɥɚ. Ɂɞɟɫɶ ɚɧɚɥɢɡɢɪɭɟɬɫɹ 
ɩɨɫɥɟɞɧɢɣ ɦɨɪɮ ɝɥɚɝɨɥɚ. Ƚɪɚɦɦɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɤɨɬɨɪɵɟ 
ɜɨɡɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ: ɜɪɟɦɹ, ɪɨɞ, ɱɢɫɥɨ.  

ȼ ɫɥɨɜɨɮɨɪɦɚɯ ɫɭɳɟɫɬɜɢɬɟɥɶɧɵɯ ɢ ɩɪɢɥɚɝɚɬɟɥɶɧɵɯ 
ɚɧɚɥɢɡɢɪɭɟɬɫɹ ɫɚɦɵɣ ɩɨɫɥɟɞɧɢɣ ɦɨɪɮ ɜ ɨɤɨɧɱɚɧɢɢ. Ƚɪɚɦɦɚɬɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ: ɪɨɞ, ɱɢɫɥɨ. Ɂɞɟɫɶ ɜɨɡɧɢɤɚɟɬ 
ɩɪɨɛɥɟɦɚ ɦɧɨɠɟɫɬɜɟɧɧɨɫɬɢ, ɤɨɬɨɪɭɸ ɛɟɡ ɚɧɚɥɢɡɚ ɤɨɧɬɟɤɫɬɚ ɪɚɡɪɟɲɢɬɶ 
ɧɟɜɨɡɦɨɠɧɨ. Ⱦɥɹ ɧɚɪɟɱɢɣ ɩɨɫɥɟɞɧɢɣ ɦɨɪɮ ɨɤɨɧɱɚɧɢɹ ɦɨɠɟɬ ɞɚɬɶ 
ɢɧɮɨɪɦɚɰɢɸ ɬɨɥɶɤɨ ɨ ɱɚɫɬɢ ɪɟɱɢ.  

5 Ɋɟаɥɢɡаɰɢɹ  ɜ  ɩɪɨɝɪаɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ 

ɉɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɩɪɟɞɵɞɭɳɢɯ ɪɚɡɞɟɥɚɯ ɚɥɝɨɪɢɬɦɵ (ɚɥɝɨɪɢɬɦ 
ɜɵɞɟɥɟɧɢɹ ɩɫɟɜɞɨɨɫɧɨɜɵ, ɚɥɝɨɪɢɬɦ ɪɚɡɛɢɟɧɢɹ ɨɤɨɧɱɚɧɢɹ ɧɚ ɦɨɪɮɵ ɢ 
ɚɥɝɨɪɢɬɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɝɪɚɦɦɚɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ) ɪɟɚɥɢɡɨɜɚɧɵ 
ɧɚ ɹɡɵɤɟ C++ ɢ ɮɭɧɤɰɢɨɧɢɪɭɸɬ ɜ ɪɚɦɤɚɯ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɫɥɨɜɨɮɨɪɦ ɛɨɥɶɲɨɝɨ 
ɱɢɫɥɚ ɟɫɬɟɫɬɜɟɧɧɵɯ ɹɡɵɤɨɜ. Ɍɚɤɨɝɨ ɪɨɞɚ ɚɧɚɥɢɡ ɦɨɠɟɬ ɛɵɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧ ɜ ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ: ɤɥɚɫɫɢɮɢɤɚɰɢɹ, 
ɪɭɛɪɢɰɢɪɨɜɚɧɢɟ ɢ ɬ.ɞ. 

ȼ ɨɫɧɨɜɟ ɪɚɛɨɬɵ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɚɥɝɨɪɢɬɦɨɜ ɥɟɠɢɬ ɫɬɪɭɤɬɭɪɚ 
ɞɚɧɧɵɯ ɬɢɩɚ «ɛɨɪ». ȼ ɛɨɪɟ ɯɪɚɧɹɬɫɹ ɫɬɪɨɤɢ ɜ ɤɨɞɢɪɨɜɤɟ Unicode (UTF-
16), ɹɜɥɹɸɳɢɟɫɹ ɦɨɪɮɚɦɢ. ȼ ɭɡɥɚɯ ɛɨɪɚ, ɹɜɥɹɸɳɢɯɫɹ ɮɢɧɚɥɶɧɵɦɢ, 
ɯɪɚɧɢɬɫɹ ɭɤɚɡɚɬɟɥɶ ɧɚ ɞɚɧɧɵɟ, ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɟ ɫ ɞɚɧɧɵɦ ɦɨɪɮɨɦ 
(ɧɚɩɪɢɦɟɪ, ɝɪɚɦɦɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɤɨɬɨɪɵɟ ɨɧ ɧɟɫɟɬ). ɉɪɢ 
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ɷɬɨɦ, ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ ɜɫɟ ɝɪɚɦɦɚɬɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɚɞɚɸɬɫɹ ɛɢɬɨɜɵɦɢ ɦɚɫɤɚɦɢ. ɇɚɩɪɢɦɟɪ, 
ɝɪɚɦɦɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɱɢɫɥɚ: 
static const uint64 FRANCE_GC_SINGULAR = (uint64)1 << 4; 

static const uint64 FRANCE_GC_PLURAL = (uint64)1 << 5; 

Ɉɬɞɟɥɶɧɨ ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɫɯɟɦɵ ɯɪɚɧɹɬɫɹ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ 
ɞɥɢɧɭ ɨɤɨɧɱɚɧɢɹ/ɨɫɧɨɜɵ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɚ ɷɬɚɩɟ 
ɩɪɨɜɟɪɤɢ ɞɨɩɭɫɬɢɦɨɫɬɢ ɩɨɫɬɪɨɟɧɧɨɣ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɨɤɨɧɱɚɧɢɹ 
ɫɥɨɜɨɮɨɪɦɵ. 

Ɍɚɤ ɤɚɤ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɞɥɹ ɚɧɚɥɢɡɚ ɫɥɨɜɨɮɨɪɦɵ 
ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɧɢɟ ɤɨɧɬɟɤɫɬɚ, ɬɨ ɩɪɨɰɟɞɭɪɚ ɚɧɚɥɢɡɚ ɪɚɛɨɬɚɟɬ ɧɟ ɫ 
ɨɬɞɟɥɶɧɵɦɢ ɫɥɨɜɨɮɨɪɦɚɦɢ, ɚ ɫ ɩɪɟɞɥɨɠɟɧɢɹɦɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ ɜɯɨɞ 
ɩɪɨɰɟɞɭɪɟ ɚɧɚɥɢɡɚ ɩɨɞɚɟɬɫɹ ɪɟɡɭɥɶɬɚɬ ɩɚɪɫɟɪɚ, ɜɵɞɟɥɹɸɳɟɝɨ ɜ ɬɨɦ 
ɱɢɫɥɟ ɩɪɟɞɥɨɠɟɧɢɹ. ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɫɥɨɜɚ ɨɧɨ ɩɪɨɜɟɪɹɟɬɫɹ ɜ ɯɷɲ-
ɬɚɛɥɢɰɟ ɧɚ ɩɪɟɞɦɟɬ ɧɚɥɢɱɢɹ ɜ ɫɩɢɫɤɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɝɥɚɝɨɥɨɜ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɡɭɥɶɬɚɬɨɦ ɩɪɨɜɟɪɤɢ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧ ɨɞɢɧ ɢɡ 
ɚɥɝɨɪɢɬɦɨɜ ɚɧɚɥɢɡɚ: ɤɚɤ ɨɞɢɧɨɱɧɨɟ ɫɥɨɜɨ ɢɥɢ ɤɚɤ ɩɚɪɚ ɝɥɚɝɨɥ – 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɝɥɚɝɨɥ. 

ɋɚɦɚ ɩɪɨɰɟɞɭɪɚ ɚɧɚɥɢɡɚ (ɜɵɞɟɥɟɧɢɹ ɨɤɨɧɱɚɧɢɹ) ɨɞɢɧɨɱɧɨɝɨ 
ɫɥɨɜɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɟɤɭɪɫɢɜɧɭɸ ɩɪɨɰɟɞɭɪɭ ɫ ɩɨɫɞɟɨɜɚɬɟɥɶɧɵɦ 
ɨɬɫɟɱɟɧɢɟɦ ɫɭɮɮɢɤɫɨɜ ɪɚɡɧɨɣ ɞɥɢɧɵ ɢ ɩɪɨɜɟɪɤɨɣ ɢɯ ɧɚ ɧɚɥɢɱɢɟ ɜ ɛɨɪɟ 
ɦɨɪɮɨɜ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɬɚɤɨɣ ɪɟɤɭɫɢɜɧɨɣ ɩɪɨɰɟɞɭɪɵ ɩɪɨɹɬɫɹ 
ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɫɬɪɭɤɬɭɪɧɵɟ ɫɯɟɦɵ ɨɤɨɧɱɚɧɢɹ ɚɧɚɥɢɡɢɪɭɟɦɨɣ 
ɫɥɨɜɨɮɨɪɦɵ, ɩɪɟɞɫɬɚɜɢɦɵɟ ɢɡɜɟɫɬɧɵɦɢ ɢɡ ɝɪɚɦɦɚɬɢɤɢ ɮɪɚɧɰɭɡɫɤɨɝɨ 
ɹɡɵɤɚ ɦɨɪɮɚɦɢ. ɉɨɫɥɟ ɷɬɨɝɨ ɨɬɞɟɥɶɧɨ ɞɥɹ ɤɚɠɞɨɣ ɱɚɫɬɢ ɪɟɱɢ (ɚ ɤɚɠɞɚɹ 
ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɨɤɨɧɱɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɞɧɨɣ ɱɚɫɬɢ ɪɟɱɢ) 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɧɚ ɞɥɢɧɭ ɩɨɥɭɱɚɟɦɨɣ ɩɫɟɜɞɨɨɫɧɨɜɵ. Ⱦɪɭɝɢɦɢ 
ɫɥɨɜɚɦɢ, ɞɥɹ ɤɚɠɞɨɣ ɫɬɪɭɤɬɪɭɧɨɣ ɫɯɟɦɵ ɢɡɜɟɫɬɧɚ ɦɢɧɢɦɚɥɶɧɚɹ ɞɥɢɧɚ 
ɩɫɟɜɞɨɨɫɧɨɜɵ ɚɧɚɥɢɡɢɪɭɟɦɨɣ ɫɥɨɜɨɮɨɪɦɵ, ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ ɨɫɬɚɜɚɬɶɫɹ 
ɩɨɫɥɟ ɨɬɫɟɱɟɧɢɹ ɨɤɨɧɱɚɧɢɹ. ȼ ɬɚɤɨɣ ɩɪɨɰɟɞɭɪɟ ɟɫɬɟɫɬɜɟɧɧɵɦ ɨɛɪɚɡɨɦ 
ɭɱɢɬɵɜɚɟɬɫɹ ɫɥɭɱɚɣ ɬɚɤ ɧɚɡɵɜɚɟɦɨɝɨ «ɩɭɫɬɨɝɨ» ɨɤɨɧɱɚɧɢɹ, ɬɨ ɟɫɬɶ 
ɤɨɝɞɚ ɚɧɚɥɢɡɢɪɭɟɦɚɹ ɫɥɨɜɨɮɨɪɦɚ ɫɨɫɬɨɢɬ ɬɨɥɶɤɨ ɢɡ ɨɫɧɨɜɵ. 

Ⱦɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɝɪɚɦɦɚɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨ 
ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɟ ɨɤɨɧɱɚɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɜɟɞɟɧɢɹ ɢ ɝɪɚɦɦɚɬɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɦɨɪɮɨɜ, ɨɛɪɚɡɭɸɳɢɯ ɨɤɨɧɱɚɧɢɟ. Эɬɢ ɝɪɚɦɦɚɬɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɟɪɭɬɫɹ ɢɡ ɛɨɪɚ ɦɨɪɮɨɜ ɡɚ ɜɪɟɦɹ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɟ 
ɞɥɢɧɟ ɦɨɪɮɚ. Ⱥ ɬɚɤ ɤɚɤ ɞɥɢɧɚ ɨɛɵɱɧɨ ɧɟ ɩɪɟɜɵɲɚɟɬ 6 ɫɢɦɜɨɥɨɜ, ɬɨ 
ɜɪɟɦɹ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɤɨɧɫɬɚɧɬɧɵɦ. Ƚɪɚɦɦɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɢɦɟɸɬ ɨɫɨɛɵɣ ɜɢɞ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɚɫɬɢ ɪɟɱɢ ɚɧɚɥɢɡɢɪɭɟɦɨɣ 
ɫɥɨɜɨɮɨɪɦɵ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɥɟɝɤɨ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɧɟɤɨɪɪɟɤɬɧɵɟ 
ɜɚɪɢɚɧɬɵ ɩɨɫɬɪɨɟɧɧɵɯ ɪɟɤɭɪɫɢɜɧɨɣ ɩɪɨɰɟɞɭɪɨɣ ɫɬɪɭɤɬɭɪɧɵɯ ɫɯɟɦ 
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ɨɤɨɧɱɚɧɢɹ. Ƚɪɚɦɦɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɠɞɨɝɨ ɢɡ ɦɨɪɮɨɜ 
ɩɟɪɟɫɟɤɚɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɨɛɳɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɞɥɹ 
ɜɫɟɣ ɫɥɨɜɨɮɨɪɦɵ. ɉɪɢ ɷɬɨɦ ɱɚɫɬɶ ɪɟɱɢ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨ 
ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɟ ɨɤɨɧɱɚɧɢɹ.  

ȼ ɬɟɤɭɳɟɣ ɪɟɚɥɢɡɚɰɢɢ ɝɪɚɦɦɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɨɬɞɟɥɶɧɵɯ ɦɨɪɮɨɜ ɢ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɞɥɢɧɭ ɩɫɟɜɞɨɨɫɧɨɜɵ ɞɥɹ 
ɫɬɪɭɤɬɭɪɧɵɯ ɫɯɟɦ ɜɫɬɪɨɟɧɵ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɞ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ. Ɉɞɧɚɤɨ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɷɬɚ ɢɧɮɨɪɦɚɰɢɹ ɦɨɠɟɬ ɛɵɬɶ 
ɜɵɧɟɫɟɧɚ ɜ ɤɨɧɮɢɝɭɪɚɰɢɨɧɧɵɟ ɮɚɣɥɵ. 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɫɨɡɞɚɧ ɧɚ ɨɫɧɨɜɟ 
ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ 
ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦɚɯ ɫɟɦɟɫɬɜɚ Linux ɢ Windows ɜ ɪɚɡɥɢɱɧɵɯ 
ɚɪɬɢɬɟɤɬɭɪɚɯ: 32- ɢ 64-ɛɢɬɚ.  

6 Заɤɥɸɱɟɧɢɟ 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥɚ ɩɪɟɞɥɨɠɟɧɚ ɤɨɦɩɶɸɬɟɪɧɚɹ ɦɨɞɟɥɶ ɦɨɪ-
ɮɨɥɨɝɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɫɥɨɜɨɮɨɪɦ ɮɪɚɧɰɭɡɫɤɨɝɨ ɹɡɵɤɚ, ɨɫɧɨɜɧɚɹ ɢɞɟɹ 
ɤɨɬɨɪɨɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɫɬɪɨɟɧɢɢ ɫɬɪɭɤɬɭɪɧɵɯ ɫɯɟɦ ɨɤɨɧɱɚɧɢɣ. Ⱦɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɚɤɨɝɨ ɩɨɞɯɨɞɚ ɧɚ ɹɡɵɤɟ ɋ++ ɛɵɥɢ ɪɟɚɥɢ-
ɡɨɜɚɧɵ ɨɩɢɫɚɧɧɵɟ ɜɵɲɟ ɚɥɝɨɪɢɬɦɵ (ɜɵɞɟɥɟɧɢɟ ɩɫɟɜɞɨɨɫɧɨɜ, ɪɚɡɛɢɟɧɢɟ 
ɨɤɨɧɱɚɧɢɹ ɧɚ ɦɨɪɮɵ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɝɪɚɦɦɚɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ) 
ɢ ɩɪɨɜɟɞɟɧɵ ɧɟɤɨɬɨɪɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ. ȼ ɱɚɫɬɧɨɫɬɢ, ɛɵɥɚ ɩɪɨɚɧɚɥɢɡɢ-
ɪɨɜɚɧɚ ɤɨɪɪɟɤɬɧɨɫɬɶ ɪɚɡɛɢɟɧɢɹ ɧɚ ɫɬɪɭɤɬɭɪɧɵɟ ɫɯɟɦɵ ɢ ɨɩɪɟɞɟɥɟɧɢɟ 
ɝɪɚɦɦɚɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɥɭɱɚɣɧɵɯ ɧɚɛɨɪɨɜ ɫɥɨɜ. ɋɱɢɬɚɥɨɫɶ, ɱɬɨ 
ɤɨɪɪɟɤɬɧɨɟ ɪɚɡɛɢɟɧɢɟ ɫɭɳɟɫɬɜɭɟɬ, ɟɫɥɢ ɜɨ ɦɧɨɠɟɫɬɜɟ ɜɨɡɦɨɠɧɵɯ ɪɚɡ-
ɛɢɟɧɢɣ ɩɪɢɫɭɬɫɬɜɭɟɬ ɬɚɤɨɟ, ɤɨɬɨɪɨɟ ɨɫɬɚɜɥɹɟɬ ɩɪɚɜɢɥɶɧɭɸ ɨɫɧɨɜɭ ɢ 
ɢɦɟɟɬ ɤɨɪɪɟɤɬɧɨɟ ɪɚɡɛɢɟɧɢɟ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɫɥɨɜɨɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɩɪɨ-
ɰɟɫɫɨɜ. Ɍɚɤɠɟ, ɫɱɢɬɚɥɨɫɶ, ɱɬɨ ɝɪɚɦɦɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɩɪɟɞɟ-
ɥɹɸɬɫɹ ɩɪɚɜɢɥɶɧɨ, ɟɫɥɢ ɜ ɫɩɢɫɤɟ ɜɨɡɦɨɠɧɵɯ ɝɪɚɦɦɚɬɢɱɟɫɤɢɯ «ɩɪɨɮɢ-
ɥɟɣ» ɟɫɬɶ ɜɟɪɧɵɣ. ȼ ɢɬɨɝɟ ɩɨɥɭɱɢɥɢ, ɱɬɨ 95 ɢɡ 100 ɫɥɨɜ ɢɦɟɸɬ ɜɟɪɧɨɟ 
ɪɚɡɛɢɟɧɢɟ ɢ 82 ɢɡ 100 ɜɟɪɧɵɟ ɝɪɚɦɦɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. Ɍɚɤɠɟ 
ɛɵɥ ɩɪɨɜɟɞɟɧ ɪɹɞ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ 
ɫɪɟɞɧɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɩɨɞɯɨɞɹɳɢɯ ɫɬɪɭɤɬɭɪɧɵɯ ɫɯɟɦ ɞɥɹ ɫɥɨɜɨɮɨɪɦ 
ɪɚɡɧɵɯ ɱɚɫɬɟɣ ɪɟɱɢ ɨɬ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɤɨɥɢɱɟɫɬɜɨ ɛɭɤɜ ɜ ɨɫɧɨɜɟ. Ɋɟ-
ɡɭɥɶɬɚɬɵ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɱɟɦ ɛɨɥɶɲɟɟ ɱɢɫɥɨ ɛɭɤɜ ɜ ɨɫɧɨɜɟ ɡɚɞɚɟɬɫɹ, 
ɬɟɦ ɦɟɧɶɲɟ ɮɨɪɦɢɪɭɟɬɫɹ ɜɨɡɦɨɠɧɵɯ ɜɚɪɢɚɧɬɨɜ ɫɯɟɦ. Ʉ ɩɪɢɦɟɪɭ, ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɤɨɥɢɱɟɫɬɜɚ ɛɭɤɜ ɜ ɨɫɧɨɜɟ ɫ 3 ɞɨ 5 ɦɧɨɠɟɫɬɜɟɧɧɨɫɬɶ ɩɚɞɚɟɬ 
ɞɥɹ ɩɪɢɥɚɝɚɬɟɥɶɧɵɯ  ɧɚ 22%, ɚ ɞɥɹ ɫɭɳɟɫɬɜɢɬɟɥɶɧɵɯ ɧɚ 29%.  



Ʉɨɦɩɶɸɬɟɪɧɚɹ ɦɨɞɟɥɶ ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 28 

 

ɉɪɢɜɟɞɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɥɥɸɫɬɪɢɪɭɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟ-
ɧɢɹ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɩɨɞɯɨɞɚ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ 
ɩɨɢɫɤɚ.  
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