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Пɪɟɞɥɨɠɟɧɨ ɩɪɢɦɟɧɟɧɢɟ ɚɩɩɚɪɚɬɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɢɦɦɭɧɧɵɯ ɫɢɫɬɟɦ ɜ ɤɚɱɟɫɬɜɟ ɷɜɪɢɫɬɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢɧɰɢɞɟɧɬɨɜ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɫɢɫɬɟɦ ɨɛɧɚɪɭ-
ɠɟɧɢɹ ɜɬɨɪɠɟɧɢɣ. Иɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɦɨɞɟɥɟɣ ɢɫɤɭɫɫɬɜɟɧɧɨɣ ɢɦɦɭɧɧɨɣ ɫɢɫɬɟɦɵ, ɨɛɥɚɞɚɸ-

ɳɢɯ ɧɟɨɛɯɨɞɢɦɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɚɞɚɩɬɢɜɧɵɯ ɫɢɫɬɟɦ ɨɛɧɚɪɭɠɟɧɢɹ ɜɬɨɪɠɟɧɢɣ, ɜɵɛɪɚɧɚ 
ɬɟɨɪɢɹ ɤɥɨɧɚɥɶɧɨɣ ɫɟɥɟɤɰɢɢ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ (ɮɨɪɦɢɪɨɜɚɧɢɹ ɜɵɫɨɤɨɚɮɮɢɧɧɵɯ  
ɞɟɬɟɤɬɨɪɨɜ) ɩɪɟɞɥɚɝɚɟɬɫɹ ɦɨɞɢɮɢɤɚɰɢɹ ɚɥɝɨɪɢɬɦɚ ɤɥɨɧɚɥɶɧɨɣ ɫɟɥɟɤɰɢɢ ɩɭɬɟɦ ɩɪɢɦɟɧɟɧɢɹ ɜɧɟɲɧɟɣ ɨɩɬɢɦɢ-
ɡɚɰɢɨɧɧɨɣ ɫɬɪɭɤɬɭɪɵ, ɩɪɢɧɰɢɩ ɤɨɬɨɪɨɣ ɨɫɧɨɜɚɧ ɧɚ ɩɪɢɦɟɧɟɧɢɢ ɫɬɪɚɬɟɝɢɢ ɷɜɨɥɸɰɢɨɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ. Ⱦɥɹ 
ɪɚɫɱɟɬɚ ɚɮɮɢɧɧɨɫɬɢ ɜ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɪɢɤɚ «ɩɪɨɰɟɧɬ ɫɨɝɥɚɫɨɜɚɧɢɹ». Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɩɪɢɦɟɧɹɟɬɫɹ 
ɝɟɧɟɪɚɬɨɪ ɩɫɟɜɞɨɫɥɭɱɚɣɧɵɯ ɱɢɫɟɥ ɧɚ ɨɫɧɨɜɟ ɚɥɝɨɪɢɬɦɚ Ȼɥɸɦɚ–Ȼɥɸɦɚ–Шɭɛɚ. Пɨɥɭɱɟɧɵ ɷɦɩɢɪɢɱɟɫɤɢɟ ɪɟɡɭɥɶ-
ɬɚɬɵ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɜɨɥɸɰɢɨɧɧɨɝɨ ɢɦɦɭɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɤɥɨɧɚɥɶɧɨɣ ɫɟɥɟɤɰɢɢ ɩɪɢ ɚɩɪɨɛɚɰɢɢ ɧɚ 
ɦɧɨɠɟɫɬɜɟ ɬɟɫɬɨɜɵɯ ɞɚɧɧɵɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɢɫɫɥɟɞɨɜɚɧɢɹ. Пɪɨɜɟɞɟɧ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫ ɚɧɚɥɨɝɚɦɢ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɷɜɨɥɸɰɢɨɧɧɨɝɨ ɢɦɦɭɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɤɥɨɧɚɥɶɧɨɣ ɫɟɥɟɤɰɢɢ, 
ɩɨɫɬɪɨɟɧɧɵɦɢ ɧɚ ɞɪɭɝɢɯ ɦɟɬɨɞɚɯ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ. Пɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɜɵɜɨɞɵ ɨɛ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɷɜɨɥɸɰɢɨɧɧɨɝɨ ɢɦɦɭɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɤɥɨɧɚɥɶɧɨɣ ɫɟ-
ɥɟɤɰɢɢ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱɢ ɨɛɧɚɪɭɠɟɧɢɹ ɩɪɟɞɧɚɦɟɪɟɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɧɚ ɦɧɨɠɟɫɬɜɟ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɞɚɧɧɵɯ. 
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In the paper the application of artificial immune systems as a heuristic detection method for algorithmic information 

security incidents of intrusion detection systems is proposed. A theory of clonal selection has been selected from the 

existing computational models of artificial immune systems with the necessary features for building adaptive intrusion 

detection systems. The efficiency of clonal selection algorithm is increased (forming high affinity detectors) by 

modification of clonal selection algorithm by applying an external structure optimization, which principle is based on 

the application of the evolutionary algorithm strategy. For affinity calculation in work the metrics “coordination 

percent” is used. Additionally, in the paper the pseudorandom numbers generator on the basis of Blum–Blum–Shub’s 

algorithm is applied. The empirical results of the evolutionary immune clonal selection algorithm effectiveness have 

been received by testing on a set of test data according to the procedure of research. Comparative analysis with similar 

efficiency of the developed evolutionary immune clonal selection algorithm, constructed on the other methods of 

artificial intelligence, is performed. Conclusions on the efficiency of application of the evolutionary immune clonal 

selection algorithm selection at the solution of a problem of deliberate changes detection on a controlled data are 

formulated according to the results of the research. 
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. ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ 
ɭɞɟɥɹɟɬɫɹ ɜɨɩɪɨɫɚɦ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ (Ɂɂ), ɧɚɤɚɩ-
ɥɢɜɚɟɦɨɣ, ɯɪɚɧɢɦɨɣ ɢ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɜ ɢɧɮɨɪɦɚɰɢ-
ɨɧɧɵɯ ɫɢɫɬɟɦɚɯ (ɂɋ). ɋɢɫɬɟɦɵ ɨɛɧɚɪɭɠɟɧɢɹ ɜɬɨɪɠɟ-
ɧɢɣ (ɋɈȼ) ɹɜɥɹɸɬɫɹ ɨɞɧɢɦ ɢɡ ɨɛɹɡɚɬɟɥɶɧɵɯ ɤɨɦɩɨ-
ɧɟɧɬɨɜ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɂɋ. Ɉɫɨɛɭɸ 
ɪɨɥɶ ɜ ɨɛɥɚɫɬɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɡɚɧɢ-
ɦɚɸɬ ɜɨɩɪɨɫɵ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦ ɩɪɟɜɟɧɬɢɜɧɨɣ Ɂɂ. 
Ȼɥɚɝɨɞɚɪɹ ɫɜɨɣɫɬɜɚɦ ɢ ɩɪɢɧɰɢɩɚɦ ɪɚɛɨɬɵ ɢɫɤɭɫɫɬ-
ɜɟɧɧɨɣ ɢɦɦɭɧɧɨɣ ɫɢɫɬɟɦɵ (ɂɂɋ) ɫɬɚɥɨ ɜɨɡɦɨɠɧɵɦ 
ɩɪɢɦɟɧɟɧɢɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɦɨɞɟɥɟɣ ɂɂɋ ɜ ɤɚɱɟɫɬ-
ɜɟ ɷɜɪɢɫɬɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ ɋɈȼ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɫɟ-
ɬɟɜɵɯ ɜɬɨɪɠɟɧɢɣ [1; 2]. 
ɂɦɦɭɧɧɚɹ ɫɢɫɬɟɦɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɨɠɧɭɸ 

ɚɞɚɩɬɢɜɧɭɸ ɫɬɪɭɤɬɭɪɭ, ɨɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɤɨɬɨɪɨɣ ɡɚ-
ɤɥɸɱɚɟɬɫɹ ɜ ɪɚɫɩɨɡɧɚɜɚɧɢɢ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɤɥɟɬɨɤ 
(ɢɥɢ ɦɚɤɪɨɦɨɥɟɤɭɥ) ɨɪɝɚɧɢɡɦɚ ɤɚɤ «ɫɜɨɢɯ» ɢɥɢ «ɱɭ-
ɠɢɯ». ɂɂɋ ɫɬɪɨɹɬɫɹ ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɢɦɦɭɧɧɨɣ ɫɢɫɬɟ-
ɦɨɣ ɠɢɜɨɝɨ ɨɪɝɚɧɢɡɦɚ ɫ ɭɱɟɬɨɦ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɞɨ-
ɩɭɳɟɧɢɣ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɢɦɦɭɧɧɨɣ 
ɫɢɫɬɟɦɵ ɢɫɩɨɥɶɡɭɸɬ ɬɨɥɶɤɨ ɞɜɚ ɰɟɧɬɪɚɥɶɧɵɯ ɩɨɥɨ-
ɠɟɧɢɹɯ: ɚɧɬɢɝɟɧ – ɚɧɬɢɬɟɥɨ (ɞɟɬɟɤɬɨɪ). ȼ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɧɬɟɪɟɫ ɫɥɟɞɭɸɳɢɟ ɜɵɱɢɫɥɢ-
ɬɟɥɶɧɵɟ ɦɨɞɟɥɢ ɢɦɦɭɧɧɵɯ ɫɢɫɬɟɦ: ɚɥɝɨɪɢɬɦɵ ɤɥɨ-
ɧɚɥɶɧɨɣ ɫɟɥɟɤɰɢɢ ɢ ɧɟɝɚɬɢɜɧɨɝɨ ɨɬɛɨɪɚ, ɢɦɦɭɧɧɵɟ 
ɫɟɬɟɜɵɟ ɚɥɝɨɪɢɬɦɵ [3].  

   . Ⱥɥɝɨɪɢɬ-
ɦɵ ɤɥɨɧɚɥɶɧɨɣ ɫɟɥɟɤɰɢɢ – ɤɥɚɫɫ ɚɥɝɨɪɢɬɦɨɜ, ɢɫɩɨɥɶ-
ɡɭɸɳɢɯ ɦɟɬɨɞɵ ɤɥɨɧɨɜɨɣ ɫɟɥɟɤɰɢɢ ɢ ɬɟɨɪɢɸ ɩɪɢɨɛ-
ɪɟɬɟɧɧɨɝɨ ɢɦɦɭɧɢɬɟɬɚ. Ʉɥɨɧɚɥɶɧɨ-ɫɟɥɟɤɰɢɨɧɧɚɹ ɬɟɨ-
ɪɢɹ ɛɵɥɚ ɫɮɨɪɦɭɥɢɪɨɜɚɧɚ ɜ 1957 ɝ. ɧɟɡɚɜɢɫɢɦɨ ɞɪɭɝ 
ɨɬ ɞɪɭɝɚ Ɇ. Ɏ. Ȼɟɪɧɟɬɨɦ [4] ɜ Ⱥɜɫɬɪɚɥɢɢ ɢ Ⱦ. Ɍɨɥ-
ɦɟɣɞɠɟɦ [5] ɜ ɋɒȺ. Ɉɧɚ ɨɛɴɹɫɧɹɟɬ, ɤɚɤ ɢɦɦɭɧɧɚɹ 
ɫɢɫɬɟɦɚ ɩɪɨɬɢɜɨɫɬɨɢɬ ɱɭɠɟɪɨɞɧɵɦ ɦɚɤɪɨɦɨɥɟɤɭɥɚɦ 
(ɚɧɬɢɝɟɧɚɦ). ɋɨɝɥɚɫɧɨ ɬɟɨɪɢɢ, ɭ ɤɚɠɞɨɝɨ ɢɧɞɢɜɢɞɭ-
ɭɦɚ ɫɢɫɬɟɦɚ ɤɥɟɬɨɤ, ɜɵɪɚɛɚɬɵɜɚɸɳɢɯ ɚɧɬɢɬɟɥɚ, ɟɳɟ 
ɞɨ ɜɫɬɪɟɱɢ ɫ ɚɧɬɢɝɟɧɨɦ ɫɨɞɟɪɠɢɬ ɜɫɸ ɢɧɮɨɪɦɚɰɢɸ, 
ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ ɫɢɧɬɟɡɚ ɥɸɛɨɝɨ ɢɡ ɫɚɦɵɯ ɪɚɡɧɨɨɛ-
ɪɚɡɧɵɯ ɚɧɬɢɬɟɥ. Ⱥɧɬɢɝɟɧ ɧɟ ɞɨɫɬɚɜɥɹɟɬ ɷɬɢɦ ɤɥɟɬɤɚɦ-
ɚɧɬɢɬɟɥɚɦ ɢɧɮɨɪɦɚɰɢɸ, ɚ ɩɪɨɫɬɨ ɨɬɛɢɪɚɟɬ ɬɟ ɤɥɟɬɤɢ, 
ɤɨɬɨɪɵɟ ɫɢɧɬɟɡɢɪɭɸɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɟɦɭ ɚɧɬɢɬɟɥɚ, 
ɢ ɩɨɛɭɠɞɚɟɬ ɢɯ ɤ ɪɚɡɦɧɨɠɟɧɢɸ ɢ ɤ ɭɫɢɥɟɧɧɨɣ ɜɵɪɚ-
ɛɨɬɤɟ ɷɬɢɯ ɚɧɬɢɬɟɥ. Ʉɥɟɬɤɢ, ɫɢɧɬɟɡɢɪɭɸɳɢɟ ɞɚɧɧɵɣ 
ɜɢɞ ɚɧɬɢɬɟɥ, ɩɪɢɧɚɞɥɟɠɚɬ ɤ ɨɞɧɨɦɭ ɤɥɨɧɭ, ɫɥɚɝɚɸ-
ɳɟɦɭɫɹ ɢɡ ɜɫɟɯ ɩɨɬɨɦɤɨɜ ɨɞɧɨɣ ɪɨɞɨɧɚɱɚɥɶɧɨɣ ɤɥɟɬ-
ɤɢ, ɤɨɬɨɪɚɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɥɭɱɚɣɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɢɨɛ-
ɪɟɥɚ ɧɚɫɥɟɞɫɬɜɟɧɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɪɟɚɝɢɪɨɜɚɬɶ ɧɚ 
ɞɚɧɧɵɣ ɚɧɬɢɝɟɧ. ɉɨɤɚ ɷɬɨɬ ɚɧɬɢɝɟɧ ɧɟ ɩɨɹɜɢɥɫɹ, ɤɥɨɧ 
ɨɫɬɚɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɚɥɨɱɢɫɥɟɧɧɵɦ. ɉɪɢɫɭɬɫɬɜɢɟ 
ɚɧɬɢɝɟɧɚ ɫɬɢɦɭɥɢɪɭɟɬ ɪɚɡɦɧɨɠɟɧɢɟ ɤɥɨɧɚ, ɫɩɨɫɨɛɧɨ-
ɝɨ ɫɢɧɬɟɡɢɪɨɜɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɚɧɬɢɬɟɥɚ, ɢ ɱɟɦ 

ɥɭɱɲɟ ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɚɧɬɢɝɟɧɚ, ɬɟɦ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟ-
ɫɬɜɨ ɩɨɬɨɦɫɬɜɚ (ɤɥɨɧɨɜ) ɛɭɞɟɬ ɫɝɟɧɟɪɢɪɨɜɚɧɨ [6]. 
ȼ ɩɪɨɰɟɫɫɟ ɪɟɩɪɨɞɭɤɰɢɢ ɨɬɞɟɥɶɧɵɟ ɤɥɟɬɤɢ-

ɚɧɬɢɬɟɥɚ ɩɨɞɜɟɪɝɚɸɬɫɹ ɦɭɬɚɰɢɢ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ 
ɢɦ ɢɦɟɬɶ ɛɨɥɟɟ ɜɵɫɨɤɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤ ɪɚɫɩɨɡɧɚɜɚɟ-
ɦɨɦɭ ɚɧɬɢɝɟɧɭ – ɚɮɮɢɧɧɨɫɬɶ ɚɧɬɢɬɟɥ. ɑɟɦ ɜɵɲɟ ɚɮ-
ɮɢɧɧɨɫɬɶ ɪɨɞɢɬɟɥɶɫɤɨɣ ɤɥɟɬɤɢ, ɬɟɦ ɜ ɦɟɧɶɲɟɣ ɫɬɟɩɟ-
ɧɢ ɨɧɢ ɩɨɞɜɟɪɝɚɸɬɫɹ ɦɭɬɚɰɢɢ, ɢ ɧɚɨɛɨɪɨɬ. Ɉɛɭɱɟɧɢɟ 
ɞɨɫɬɢɝɚɟɬɫɹ ɩɭɬɟɦ ɭɜɟɥɢɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɪɚɡɦɟ-
ɪɚ ɩɨɩɭɥɹɰɢɢ ɢ ɚɮɮɢɧɧɨɫɬɢ ɬɟɯ ɚɧɬɢɬɟɥ, ɤɨɬɨɪɵɟ 
ɞɨɤɚɡɚɥɢ ɫɜɨɸ ɰɟɧɧɨɫɬɶ ɩɪɢ ɪɚɫɩɨɡɧɚɜɚɧɢɢ ɩɪɟɞɫɬɚɜ-
ɥɟɧɧɨɝɨ ɚɧɬɢɝɟɧɚ. Ʉɚɠɞɨɟ ɧɨɜɨɟ ɩɨɤɨɥɟɧɢɟ ɫɨɞɟɪ-ɠɢɬ 
ɛɨɥɟɟ ɜɵɫɨɤɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɤɨɬɨɪɵɦɢ 
ɨɛɥɚɞɚɸɬ ɥɭɱɲɢɟ ɱɥɟɧɵ ɩɪɟɞɵɞɭɳɢɯ ɩɨɤɨɥɟɧɢɣ. 
ɋɯɟɦɚ ɝɟɧɟɪɚɰɢɢ ɞɟɬɟɤɬɨɪɨɜ ɧɚ ɨɫɧɨɜɟ ɚɥɝɨɪɢɬɦɚ 
ɂɂɋ ɫ ɤɥɨɧɚɥɶɧɨɣ ɫɟɥɟɤɰɢɟɣ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 1.  
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ [7; 8] 

ɚɥɝɨɪɢɬɦ ɤɥɨɧɚɥɶɧɨɣ ɫɟɥɟɤɰɢɢ ɂɂɋ ɩɨɡɜɨɥɹɟɬ ɨɛɧɚ-
ɪɭɠɢɬɶ ɩɪɟɞɧɚɦɟɪɟɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜ ɤɨɧɬɪɨɥɢɪɭɟ-
ɦɵɯ ɞɚɧɧɵɯ. Ɉɫɧɨɜɧɵɟ ɨɬɥɢɱɢɹ ɪɚɛɨɬ [7; 8] ɨɬ ɩɪɟɞ-
ɫɬɚɜɥɟɧɧɵɯ ɪɚɧɟɟ – ɩɪɢɦɟɧɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɫɟɜɞɨ-
ɫɥɭɱɚɣɧɵɯ ɱɢɫɟɥ ɧɚ ɛɚɡɟ ɚɥɝɨɪɢɬɦɚ Ȼɥɸɦɚ–Ȼɥɸɦɚ–
ɒɭɛɚ [9] (Blum–Blum–Shub, BBS), ɩɪɨɰɟɞɭɪɵ ɮɨɪ-
ɦɢɪɨɜɚɧɢɹ ɢ ɦɭɬɚɰɢɢ ɞɟɬɟɤɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɜ ɢɬɨɝɟ 
ɩɨɡɜɨɥɢɥɢ ɫɬɚɛɢɥɢɡɢɪɨɜɚɬɶ ɫɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɲɢ-
ɛɨɤ I ɪɨɞɚ ɧɚ ɨɞɢɧ ɞɟɬɟɤɬɨɪ ɢ ɫɞɟɥɚɬɶ ɢɯ ɡɚɜɢɫɢɦɵɦɢ 
ɨɬ ɪɟɫɭɪɫɨɜ, ɜɵɞɟɥɹɟɦɵɯ ɚɥɝɨɪɢɬɦɭ. Ɉɞɧɚɤɨ ɭɪɨɜɟɧɶ 
ɨɲɢɛɨɤ I ɪɨɞɚ ɨɫɬɚɜɚɥɫɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɢɦ, ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ ɩɨɹɜɢɥɚɫɶ ɩɪɨɛɥɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɟɞɫɬɚ-
ɜɢɬɟɥɶɧɨɝɨ ɦɧɨɠɟɫɬɜɚ ɜɵɫɨɤɨɚɮɮɢɧɧɵɯ ɞɟɬɟɤɬɨɪɨɜ. 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɚɜɬɨɪɚɦɢ ɩɪɟɞɥɚɝɚɟɬɫɹ ɩɨɜɵɲɟɧɢɟ 
«ɤɚɱɟɫɬɜɚ» ɝɟɧɟɪɢɪɭɟɦɵɯ ɞɟɬɟɤɬɨɪɨɜ ɡɚ ɫɱɟɬ ɩɪɢɦɟ-
ɧɟɧɢɹ ɫɬɪɚɬɟɝɢɢ ɷɜɨɥɸɰɢɨɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ. 

    -
 . ȼɫɥɟɞɫɬɜɢɟ ɬɨɝɨ, ɱɬɨ ɂɂɋ ɨɬɧɨ-

ɫɢɬɫɹ ɤ ɤɥɚɫɫɭ ɛɢɨɢɧɫɩɢɪɢɪɨɜɚɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ, ɞɥɹ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɞɟɬɟɤɬɨɪɨɜ ɩɪɟɞɥɚɝɚɟɬɫɹ ɡɚɦɟɳɟɧɢɟ 
ɫɬɚɧɞɚɪɬɧɨɝɨ ɞɥɹ ɚɥɝɨɪɢɬɦɚ ɤɥɨɧɚɥɶɧɨɣ ɫɟɥɟɤɰɢɢ 
ɦɟɯɚɧɢɡɦɚ ɪɟɩɪɨɞɭɤɰɢɢ ɢ ɦɭɬɚɰɢɢ ɞɟɬɟɤɬɨɪɨɜ ɧɚ 
ɜɧɟɲɧɸɸ ɨɩɬɢɦɢɡɚɰɢɨɧɧɭɸ ɩɪɨɰɟɞɭɪɭ, ɩɪɢɧɰɢɩ 
ɪɚɛɨɬɵ ɤɨɬɨɪɨɣ ɨɫɧɨɜɚɧ ɧɚ ɩɪɢɦɟɧɟɧɢɢ ɫɬɪɚɬɟɝɢɢ 
ɷɜɨɥɸɰɢɨɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ. Эɜɨɥɸɰɢɨɧɧɵɣ ɚɥɝɨɪɢɬɦ 
ɜ ɪɚɦɤɚɯ ɜɵɞɟɥɟɧɧɨɝɨ ɪɟɫɭɪɫɚ ɢɫɫɥɟɞɭɟɬ ɩɪɨɫɬɪɚɧɫɬ-
ɜɨ ɩɨɢɫɤɚ ɢ ɮɨɪɦɢɪɭɟɬ ɦɧɨɠɟɫɬɜɨ ɜɵɫɨɤɨɚɮɮɢɧɧɵɯ 
ɞɟɬɟɤɬɨɪɨɜ, ɢɬɟɪɚɬɢɜɧɨ ɭɥɭɱɲɚɹ ɢɯ ɤɚɱɟɫɬɜɨ ɩɭɬɟɦ 
ɪɟɚɥɢɡɚɰɢɢ ɩɪɢɧɰɢɩɚ ɧɚɫɥɟɞɨɜɚɧɢɹ ɢ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɨɬɛɨɪɚ. ɉɨɥɭɱɟɧɧɨɟ ɦɧɨɠɟɫɬɜɨ ɞɟɬɟɤɬɨɪɨɜ ɂɂɋ ɢɫ-
ɩɨɥɶɡɭɸɬ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɚɧɬɢɝɟɧɨɜ. ɋ ɭɱɟɬɨɦ ɩɪɢ-
ɦɟɧɟɧɢɹ ɷɜɨɥɸɰɢɨɧɧɨɣ ɫɬɪɚɬɟɝɢɢ ɦɨɞɢɮɢɰɢɪɨɜɚɧ-
ɧɵɣ ɚɥɝɨɪɢɬɦ ɂɂɋ ɛɭɞɟɬ ɢɦɟɬɶ ɜɢɞ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ 
ɧɚ ɪɢɫ. 2. Ƚɟɧɟɪɚɰɢɹ ɞɟɬɟɤɬɨɪɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɛɥɨɤ 
ɚɧɬɢɝɟɧɨɜ, ɚ ɧɟ ɧɚ ɤɚɠɞɵɣ ɨɬɞɟɥɶɧɵɣ ɚɧɬɢɝɟɧ. 
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Ɋɢɫ. 2. Ɉɛɨɛɳɟɧɧɚɹ ɫɯɟɦɚ ɝɟɧɟɪɚɰɢɢ ɞɟɬɟɤɬɨɪɨɜ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɦ ɚɥɝɨɪɢɬɦɨɦ ɤɥɨɧɚɥɶɧɨɣ ɫɟɥɟɤɰɢɢ ɂɂɋ 

 

ȼ ɂɂɋ ɞɟɬɟɤɬɨɪɵ ɢ ɚɧɬɢɝɟɧɵ ɢɦɟɸɬ ɮɨɪɦɚɥɶɧɨɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɜ ɜɢɞɟ ɦɧɨɠɟɫɬɜ ɷɥɟɦɟɧɬɨɜ ɡɚɞɚɧɧɨɣ 

ɞɥɢɧɵ ɧɚɞ ɤɨɧɟɱɧɵɦ ɚɥɮɚɜɢɬɨɦ. Ⱦɨɩɭɫɬɢɦ, ɱɬɨ ɦɨɳ-

ɧɨɫɬɶ ɦɧɨɠɟɫɬɜ ɞɟɬɟɤɬɨɪɨɜ D ɢ ɚɧɬɢɝɟɧɨɜ A ɨɞɢɧɚɤɨ-
ɜɚɹ ɢ ɡɚɞɚɧɚ ɫɬɚɬɢɱɧɨ. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɩɨɞ ɚɮɮɢɧɧɨ-
ɫɬɶɸ ɚɧɬɢɝɟɧɨɜ ɫ ɞɟɬɟɤɬɨɪɚɦɢ ɩɨɧɢɦɚɟɬɫɹ ɱɚɫɬɢɱɧɨɟ 
ɢɥɢ ɩɨɥɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɷɥɟɦɟɧɬɚ ja A∈ ɷɥɟɦɟɧɬɭ 

jd D∈ . Ⱥɮɮɢɧɧɨɫɬɶ ɪɚɫɬɟɬ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɥɢɱɟɫɬ-
ɜɚ ɢɞɟɧɬɢɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɜ ɞɚɧɧɨɣ 

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɪɚɛɨɬɟ ɫ ɩɨɦɨɳɶɸ ɦɟɬɪɢɤɢ «ɩɪɨ-
ɰɟɧɬ ɫɨɝɥɚɫɨɜɚɧɢɹ»: 

( )
1

1, [ ] [ ];
count [ ] [ ]

0, else,

m

x x

if a x d x
y a x d x

=

=⎧
= = = ⎨

⎩
∑  

ɝɞɟ m=|a|=|d|. 

Ɏɭɧɤɰɢɹ ɚɮɮɢɧɧɨɫɬɢ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɮɭɧɤɰɢɟɣ 

ɩɪɢɝɨɞɧɨɫɬɢ ɞɥɹ ɷɜɨɥɸɰɢɨɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ. Ƚɟɧɟɪɚ-
ɰɢɹ ɧɚɱɚɥɶɧɨɣ ɩɨɩɭɥɹɰɢɢ ɞɟɬɟɤɬɨɪɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɫ ɩɨɦɨɳɶɸ ɝɟɧɟɪɚɬɨɪɚ ɩɫɟɜɞɨɫɥɭɱɚɣɧɵɯ ɱɢɫɟɥ ɧɚ 
ɨɫɧɨɜɟ ɚɥɝɨɪɢɬɦɚ BBS. 

ɇɚ ɷɬɚɩɟ ɫɟɥɟɤɰɢɢ ɫ ɩɨɦɨɳɶɸ ɫɬɪɚɬɟɝɢɢ ɬɭɪɧɢɪ-
ɧɨɝɨ ɨɬɛɨɪɚ ɮɨɪɦɢɪɭɟɬɫɹ ɩɨɞɦɧɨɠɟɫɬɜɨ ɞɟɬɟɤɬɨɪɨɜ 
S D⊂ , ɤɨɬɨɪɵɦ ɪɚɡɪɟɲɟɧɨ ɭɱɚɫɬɜɨɜɚɬɶ ɜ ɮɨɪɦɢɪɨ-
ɜɚɧɢɢ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ ɞɟɬɟɤɬɨɪɨɜ. 
ɇɚ ɷɬɚɩɟ ɪɟɤɨɦɛɢɧɚɰɢɢ ɫ ɩɨɦɨɳɶɸ ɝɟɧɟɪɚɬɨɪɚ 

ɩɫɟɜɞɨɫɥɭɱɚɣɧɵɯ ɱɢɫɟɥ BBS ɜɵɛɢɪɚɸɬɫɹ ɞɜɚ ɷɥɟɦɟɧɬɚ 

ɢɡ ɩɨɞɦɧɨɠɟɫɬɜɚ S, ɤ ɤɨɬɨɪɵɦ ɩɪɢɦɟɧɹɟɬɫɹ ɨɩɟɪɚɬɨɪ 
ɦɧɨɝɨɬɨɱɟɱɧɨɝɨ ɫɤɪɟɳɢɜɚɧɢɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɫɯɟɦɟ: 
ɚ) ɜ ɞɢɚɩɚɡɨɧɟ [1; M-1] ɜɵɛɢɪɚɸɬɫɹ k ɩɨɡɢɰɢɣ  

ɫ ɩɨɦɨɳɶɸ ɝɟɧɟɪɚɬɨɪɚ ɩɫɟɜɞɨɫɥɭɱɚɣɧɵɯ ɱɢɫɟɥ BBS, 

ɩɪɢ ɷɬɨɦ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɥɟɞɭɸɳɟɟ ɨɝɪɚɧɢɱɟɧɢɟ:  
k ≤ ½·M, ɝɞɟ M – ɱɢɫɥɨ ɛɢɬ, ɜɵɞɟɥɟɧɧɨɟ ɩɨɞ ɯɪɚɧɟɧɢɟ 
ɡɧɚɱɟɧɢɹ ɞɟɬɟɤɬɨɪɚ; 
ɛ) ɫɝɟɧɟɪɢɪɨɜɚɧɧɵɟ ɡɧɚɱɟɧɢɹ k ɭɩɨɪɹɞɨɱɢɜɚɸɬɫɹ  

ɜ ɩɨɪɹɞɤɟ ɜɨɡɪɚɫɬɚɧɢɹ ɢ ɭɞɚɥɹɸɬɫɹ ɞɭɛɥɢɪɭɸɳɢɟ 
ɡɧɚɱɟɧɢɹ; 
ɜ) ɜɵɛɪɚɧɧɵɟ ɞɜɚ ɷɥɟɦɟɧɬɚ ɦɧɨɠɟɫɬɜɚ S ɨɛɦɟɧɢ-

ɜɚɸɬɫɹ ɮɪɚɝɦɟɧɬɚɦɢ, ɡɚɤɥɸɱɟɧɧɵɦɢ ɦɟɠɞɭ ɫɨɫɟɞɧɢ-

ɦɢ ɩɨɡɢɰɢɹɦɢ k, ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɡɭɸɬɫɹ ɞɟɬɟɤɬɨɪɵ-

ɩɨɬɨɦɤɢ. 

ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɤɚɟɬɫɹ, ɱɬɨ ɞɟɬɟɤɬɨɪɵ ɦɨɝɭɬ ɩɪɟɞ-

ɫɬɚɜɥɹɬɶ ɫɨɛɨɣ ɧɟɤɨɬɨɪɭɸ ɫɨɜɨɤɭɩɧɨɫɬɶ ɡɚɤɨɞɢɪɨ-
ɜɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɧɟɫɤɨɥɶɤɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɬɨɝɞɚ ɲɚɝɢ 

«ɚ»–«ɜ» ɨɩɟɪɚɬɨɪɚ ɪɟɤɨɦɛɢɧɚɰɢɢ ɜɵɩɨɥɧɹɸɬɫɹ ɞɥɹ 
ɤɚɠɞɨɝɨ ɩɚɪɚɦɟɬɪɚ ɨɬɞɟɥɶɧɨ. Ɉɩɟɪɚɬɨɪ ɪɟɤɨɦɛɢɧɚɰɢɢ 

ɜɵɩɨɥɧɹɟɬɫɹ |S| ɪɚɡ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɟɦ ɦɧɨɠɟɫɬɜɨ 
ɞɟɬɟɤɬɨɪɨɜ-ɩɨɬɨɦɤɨɜ ɦɨɳɧɨɫɬɶɸ, ɪɚɜɧɨɣ |D|. 

Ɉɩɟɪɚɬɨɪ ɦɭɬɚɰɢɢ ɜɵɩɨɥɧɹɟɬɫɹ ɞɥɹ ɤɚɠɞɨɝɨ ɞɟ-
ɬɟɤɬɨɪɚ-ɩɨɬɨɦɤɚ ɫ ɜɟɪɨɹɬɧɨɫɬɶɸ Pm = 1/y, ɩɪɢ ɷɬɨɦ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɡɚɳɢɳɟɧɧɨɟ ɞɟɥɟɧɢɟ. 
Ⱦɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɧɨɠɟɫɬɜɚ ɞɟɬɟɤɬɨɪɨɜ ɫɥɟ-

ɞɭɸɳɟɝɨ ɩɨɤɨɥɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚɹ 
ɫɟɥɟɤɰɢɹ (ɚɥɝɨɪɢɬɦ «ɤɨɥɟɫɨ ɪɭɥɟɬɤɢ»).  
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ɋɥɟɞɭɸɳɢɦ ɷɬɚɩɨɦ ɩɪɨɜɟɪɹɟɬɫɹ ɩɪɢɫɭɬɫɬɜɢɟ ɜɨ 
ɦɧɨɠɟɫɬɜɟ ɞɟɬɟɤɬɨɪɨɜ ɫɥɟɞɭɸɳɟɝɨ ɩɨɤɨɥɟɧɢɹ  ɥɭɱɲɟɝɨ 
ɞɟɬɟɤɬɨɪɚ, ɨɛɥɚɞɚɸɳɟɝɨ ɫɚɦɵɦ ɜɵɫɨɤɢɦ ɡɧɚɱɟɧɢɟɦ 

ɚɮɮɢɧɧɨɫɬɢ (ɩɪɢɧɰɢɩ ɷɥɢɬɢɡɦɚ). ȼ ɫɥɭɱɚɟ ɨɬɫɭɬɫɬɜɢɹ 
ɬɚɤɨɜɨɝɨ, ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ ɞɨɛɚɜɥɟɧɢɟ ɜɦɟɫɬɨ ɫɚɦɨɝɨ 
ɧɢɡɤɨɚɮɮɢɧɧɨɝɨ ɞɟɬɟɤɬɨɪɚ. 
ɉɪɨɰɟɫɫ ɮɨɪɦɢɪɨɜɚɧɢɹ ɞɟɬɟɤɬɨɪɨɜ ɩɪɨɞɨɥɠɚɟɬɫɹ 

ɞɨ ɞɨɫɬɢɠɟɧɢɹ ɤɪɢɬɟɪɢɹ ɨɫɬɚɧɨɜɤɢ ɪɚɛɨɬɵ. Ʉɪɢɬɟɪɢ-

ɟɦ ɨɫɬɚɧɨɜɤɢ ɜɵɩɨɥɧɟɧɢɹ ɚɥɝɨɪɢɬɦɚ ɹɜɥɹɟɬɫɹ ɞɨɫɬɢ-

ɠɟɧɢɟ p ɩɨɤɨɥɟɧɢɣ ɞɟɬɟɤɬɨɪɨɜ ɢɥɢ 60%-ɝɨ ɩɨɪɨɝɚ 
ɚɮɮɢɧɧɨɫɬɢ ɦɧɨɠɟɫɬɜɚ ɞɟɬɟɤɬɨɪɨɜ D ɤ ɤɚɠɞɨɦɭ ɚɧ-

ɬɢɝɟɧɭ. Ɇɨɝɭɬ ɛɵɬɶ ɪɚɫɫɦɨɬɪɟɧɵ ɢ ɞɪɭɝɢɟ ɡɧɚɱɟɧɢɹ 
ɩɨɪɨɝɚ ɚɮɮɢɧɧɨɫɬɢ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɧɚɩɪɚɜɥɟɧɢɟɦ ɞɥɹ 
ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. 

   -

      

. Ⱦɥɹ ɨɛɭɱɟɧɢɹ ɢ ɬɟɫɬɢɪɨɜɚɧɢɹ ɪɟɚɥɢɡɨɜɚɧ-

ɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɞɚɧɧɵɟ, ɫɨɛɪɚɧɧɵɟ 
Ʉɚɥɢɮɨɪɧɢɣɫɤɢɦ ɭɧɢɜɟɪɫɢɬɟɬɨɦ, ɜ ɨɛɳɟɞɨɫɬɭɩɧɨɣ 

ɛɚɡɟ ɨɛɪɚɡɰɨɜ ɫɟɬɟɜɨɝɨ ɬɪɚɮɢɤɚ KDD Cup 1999 [10] 

(ɞɚɥɟɟ – ɛɚɡɚ KDD’99). Ɉɬɞɟɥɶɧɚɹ ɡɚɩɢɫɶ KDD’99 

ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɢɟɦ ɩɚɪɚɦɟɬɪɨɜ ɫɨɫɬɨɹɧɢɹ 
ɫɢɫɬɟɦɵ ɫ ɡɚɩɢɫɶɸ ɨ ɬɢɩɟ ɚɬɚɤɢ ɢɥɢ ɟɟ ɨɬɫɭɬɫɬɜɢɢ.  

ȼ ɟɞɢɧɢɱɧɭɸ ɡɚɩɢɫɶ ɜɯɨɞɢɬ 41 ɩɚɪɚɦɟɬɪ, ɤɚɠɞɵɣ ɢɡ 
ɤɨɬɨɪɵɯ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɨɫɬɨɹɧɢɟ ɫɢɫɬɟɦɵ. ȼ ɞɚɧɧɨɣ 

ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɨɤɪɚɳɟɧɧɵɣ ɫɩɢɫɨɤ ɢɡ 13 ɤɥɸ-

ɱɟɜɵɯ ɩɚɪɚɦɟɬɪɨɜ [11]. ȼ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧ ɮɪɚɝ-
ɦɟɧɬ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɥɹ ɞɚɧɧɵɯ ɤɥɚɫɫɚ 
Normal ɢ ɞɚɧɧɵɯ ɬɢɩɚ Neptune ɤɥɚɫɫɚ ɚɬɚɤ DoS.  

Ⱦɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɛɚɡɵ KDD’99  

ɤ ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɦɭ ɜɢɞɭ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɪɟɮɥɟɤɫɢɜ-
ɧɵɣ ɞɜɨɢɱɧɵɣ ɤɨɞ Ƚɪɟɹ [12].  

Ɇɟɬɨɞɢɤɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɂɂɋ ɡɚ-
ɤɥɸɱɚɟɬɫɹ ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ ɜɵɩɨɥɧɟɧɢɢ ɫɥɟɞɭɸ-

ɳɢɯ ɲɚɝɨɜ: 
1. Ɂɚɝɪɭɡɤɚ ɲɬɚɬɧɵɯ ɫɨɛɵɬɢɣ Normal, ɜɵɛɪɚɧɧɵɯ 

ɫɥɭɱɚɣɧɨ ɢɡ ɛɚɡɵ KDD’99 ɜɨ ɦɧɨɠɟɫɬɜɨ G ɫ ɩɨɦɨɳɶɸ 

ɝɟɧɟɪɚɬɨɪɚ ɩɫɟɜɞɨɫɥɭɱɚɣɧɵɯ ɱɢɫɟɥ BBS ɦɨɳɧɨɫɬɶɸ x, 

ɝɞɟ [ ]100, 500x∈
 
ɢ ɢɡɦɟɧɹɟɬɫɹ ɫ ɲɚɝɨɦ τ1 = 100. 

2. Ɂɚɝɪɭɡɤɚ ɧɟɲɬɚɬɧɵɯ ɫɨɛɵɬɢɣ (ɚɧɬɢɝɟɧɨɜ) 
Neptune, ɜɵɛɪɚɧɧɵɯ ɫɥɭɱɚɣɧɨ ɢɡ ɛɚɡɵ KDD’99 ɜɨ 
ɦɧɨɠɟɫɬɜɨ A ɫ ɩɨɦɨɳɶɸ ɝɟɧɟɪɚɬɨɪɚ ɩɫɟɜɞɨɫɥɭɱɚɣɧɵɯ 
ɱɢɫɟɥ BBS ɦɨɳɧɨɫɬɶɸ z, ɝɞɟ 0,

2
xz ⎡ ⎤∈ ⎣ ⎦  ɢ ɢɡɦɟɧɹɟɬɫɹ 

ɫ ɲɚɝɨɦ 
2τ 5= . 

3. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɦɧɨɠɟɫɬɜɚ ɞɟɬɟɤɬɨɪɨɜ D ɦɨɳ-

ɧɨɫɬɶɸ 15, 20, 25 % ɨɬ ɦɧɨɠɟɫɬɜɚ ɧɟɲɬɚɬɧɵɯ ɫɨɛɵ-

ɬɢɣ A ɢɬɟɪɚɰɢɨɧɧɨ ɫ ɩɨɦɨɳɶɸ ɚɥɝɨɪɢɬɦɚ ɤɥɨɧɚɥɶɧɨɣ 

ɫɟɥɟɤɰɢɢ (ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 15 %D A= ⋅ , 20 %D A= ⋅ , 

25 %D A= ⋅ ). 

4. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɦɧɨɠɟɫɬɜɚ ɬɟɫɬɨɜɵɯ ɞɚɧɧɵɯ E 

ɢɡ ɫɥɭɱɚɣɧɨ ɜɵɛɪɚɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɦɧɨɠɟɫɬɜɚ ɲɬɚɬ-
ɧɵɯ ɫɨɛɵɬɢɣ G ɢ ɧɟɲɬɚɬɧɵɯ ɫɨɛɵɬɢɣ (ɚɧɬɢɝɟɧɨɜ) A, 

ɬɚɤ ɱɬɨ E G x= = , ɝɞɟ x ∈  [100, 500] ɢ ɢɡɦɟɧɹɟɬɫɹ  
ɫ ɲɚɝɨɦ τ1 = 100. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɥɹ ɤɚɠɞɨɝɨ 
ɡɧɚɱɟɧɢɹ ɦɨɳɧɨɫɬɢ ɦɧɨɠɟɫɬɜɚ ɬɟɫɬɨɜɵɯ ɞɚɧɧɵɯ E 

ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ ja A∈  ɜ E ɫɨɫɬɚɜɥɹɟɬ ɩɨɫɥɟ-
ɞɨɜɚɬɟɥɶɧɨ 25, 50, 75 ɢ 100 % ɨɬ A. 

5. Ɇɧɨɠɟɫɬɜɨ ɬɟɫɬɨɜɵɯ ɞɚɧɧɵɯ E ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ 
ɚɥɝɨɪɢɬɦɨɦ ɩɨɢɫɤɚ ɧɟɲɬɚɬɧɵɯ ɫɨɛɵɬɢɣ ɫ ɩɨɦɨɳɶɸ 

ɷɥɟɦɟɧɬɨɜ ɦɧɨɠɟɫɬɜɚ ɞɟɬɟɤɬɨɪɨɜ D. 

Ɋɟɡɭɥɶɬɚɬɨɦ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɹɜɥɹɟɬɫɹ ɤɨɥɢɱɟɫɬ-
ɜɨ ɨɛɧɚɪɭɠɟɧɧɵɯ ɚɧɬɢɝɟɧɨɜ ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ ɦɧɨ-
ɠɟɫɬɜɟ ɬɟɫɬɨɜɵɯ ɞɚɧɧɵɯ E, ɤɨɥɢɱɟɫɬɜɨ ɨɲɢɛɨɤ I ɪɨɞɚ 
(ɲɬɚɬɧɨɟ ɫɨɛɵɬɢɟ ɞɟɬɟɤɬɢɪɨɜɚɥɨɫɶ ɤɚɤ ɧɟɲɬɚɬɧɨɟ 
(ɥɨɠɧɨɟ ɫɪɚɛɚɬɵɜɚɧɢɟ)) ɢ II ɪɨɞɚ (ɧɟɲɬɚɬɧɨɟ ɫɨɛɵɬɢɟ 
ɞɟɬɟɤɬɢɪɨɜɚɥɨɫɶ ɤɚɤ ɲɬɚɬɧɨɟ), ɭɫɪɟɞɧɟɧɧɵɟ ɩɨ ɦɧɨ-
ɝɨɤɪɚɬɧɵɦ ɡɚɩɭɫɤɚɦ. 

   

 . ɇɚ ɪɢɫ. 3–5 ɩɪɟɞɫɬɚɜɥɟɧ 

ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɚɥɝɨɪɢɬɦɚ ɤɥɨ-
ɧɚɥɶɧɨɣ ɫɟɥɟɤɰɢɢ ɂɂɋ (Ⱥɥɝɨɪɢɬɦ 1) ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ 

ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɤɥɨɧɚɥɶɧɨɣ ɫɟɥɟɤɰɢɢ ɂɂɋ ɫ ɩɪɢ-

ɦɟɧɟɧɢɟɦ ɷɜɨɥɸɰɢɨɧɧɨɣ ɫɬɪɚɬɟɝɢɢ (Ⱥɥɝɨɪɢɬɦ 2) ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɡɦɟɪɚ ɛɥɨɤɚ ɚɧɬɢɝɟɧɨɜ z. 

 

 
 

Ɋɢɫ. 3. ɋɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɲɢɛɨɤ I ɪɨɞɚ,  
ɩɪɢɯɨɞɹɳɟɟɫɹ ɧɚ ɨɞɢɧ ɞɟɬɟɤɬɨɪ ɩɪɢ z = 10 

 

 
 

Ɋɢɫ. 4. ɋɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɲɢɛɨɤ I ɪɨɞɚ,  
ɩɪɢɯɨɞɹɳɟɟɫɹ ɧɚ ɨɞɢɧ ɞɟɬɟɤɬɨɪ ɩɪɢ z = 20 

 

 
 

Ɋɢɫ. 5. ɋɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɲɢɛɨɤ I ɪɨɞɚ,  
ɩɪɢɯɨɞɹɳɟɟɫɹ ɧɚ ɨɞɢɧ ɞɟɬɟɤɬɨɪ ɩɪɢ z = 30 
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Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨɥɭɱɟɧɵ ɜ ɩɪɨɰɟɫɫɟ 
ɨɛɧɚɪɭɠɟɧɢɹ ɚɧɬɢɝɟɧɨɜ ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ ɦɧɨɠɟɫɬɜɟ 
ɬɟɫɬɨɜɵɯ ɞɚɧɧɵɯ E ɫ ɩɨɦɨɳɶɸ ɷɥɟɦɟɧɬɨɜ ɦɧɨɠɟɫɬɜɚ 
ɞɟɬɟɤɬɨɪɨɜ D, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɢɫɫɥɟɞɨɜɚ-
ɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɭɫɪɟɞɧɟɧɧɵɯ ɩɨ ɦɧɨɝɨɤɪɚɬɧɵɦ 

ɡɚɩɭɫɤɚɦ. Ʉɨɥɢɱɟɫɬɜɨ ɡɚɩɭɫɤɨɜ ɪɚɜɧɨ 100. Ⱦɥɹ ɫɪɚɜ-
ɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɛɵɥɢ ɜɵɛɪɚɧɵ ɞɚɧɧɵɟ ɩɨ ɫɪɟɞɧɟ-
ɦɭ ɤɨɥɢɱɟɫɬɜɭ ɨɲɢɛɨɤ I ɪɨɞɚ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ ɨɞɢɧ 

ɞɟɬɟɤɬɨɪ. Ɉɲɢɛɨɤ II ɪɨɞɚ ɜ ɩɪɨɰɟɫɫɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɨɛɧɚɪɭɠɟɧɨ ɧɟ ɛɵɥɨ. 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɷɤɫɩɟɪɢɦɟɧɬɨɜ (ɪɢɫ. 3–5) ɦɨɠɧɨ 

ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɚɥɝɨɪɢɬɦ ɤɥɨɧɚɥɶɧɨɣ ɫɟɥɟɤɰɢɢ 

ɂɂɋ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɷɜɨɥɸɰɢɨɧɧɨɣ ɫɬɪɚɬɟɝɢɢ ɩɨɡɜɨ-
ɥɹɟɬ ɫɧɢɡɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɨɲɢɛɨɤ I ɪɨɞɚ, ɩɪɢɯɨɞɹɳɢɯ-
ɫɹ ɧɚ ɨɞɢɧ ɞɟɬɟɤɬɨɪ. ɉɪɢ ɷɬɨɦ ɭɜɟɥɢɱɟɧɢɟ ɦɨɳɧɨɫɬɢ 

ɦɧɨɠɟɫɬɜɚ ɞɟɬɟɤɬɨɪɨɜ D ɡɚɤɨɧɨɦɟɪɧɨ ɩɪɢɜɨɞɢɬ  
ɤ ɭɦɟɧɶɲɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɨɲɢɛɨɤ I ɪɨɞɚ ɧɟɡɚɜɢɫɢɦɨ 
ɨɬ ɪɚɡɦɟɪɚ ɛɥɨɤɚ ɚɧɬɢɝɟɧɨɜ z. 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɷɜɨɥɸɰɢɨɧɧɵɣ ɢɦɦɭɧɧɵɣ ɚɥɝɨ-
ɪɢɬɦ ɤɥɨɧɚɥɶɧɨɣ ɫɟɥɟɤɰɢɢ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɢɡɜɟɫɬɧɵɯ 
ɬɟɦ, ɱɬɨ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɫɬɨɯɚɫɬɢɱɟɫɤɨɣ ɩɪɨɰɟɞɭɪɵ 

ɩɨɢɫɤɚ ɚɜɬɨɪɚɦɢ ɩɪɟɞɥɨɠɟɧɨ ɩɪɢɦɟɧɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ 
ɩɫɟɜɞɨɫɥɭɱɚɣɧɵɯ ɱɢɫɟɥ ɧɚ ɨɫɧɨɜɟ ɚɥɝɨɪɢɬɦɚ Ȼɥɸɦɚ–
Ȼɥɸɦɚ–ɒɭɛɚ, ɚ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɜɵɫɨɤɨɚɮɮɢɧɧɵɯ 
ɞɟɬɟɤɬɨɪɨɜ ɩɪɟɞɥɚɝɚɟɬɫɹ ɡɚɦɟɳɟɧɢɟ ɫɬɚɧɞɚɪɬɧɨɝɨ ɞɥɹ 
ɚɥɝɨɪɢɬɦɚ ɤɥɨɧɚɥɶɧɨɣ ɫɟɥɟɤɰɢɢ ɦɟɯɚɧɢɡɦɚ ɪɟɩɪɨɞɭɤ-
ɰɢɢ ɢ ɦɭɬɚɰɢɢ ɞɟɬɟɤɬɨɪɨɜ ɧɚ ɜɧɟɲɧɸɸ ɨɩɬɢɦɢɡɚɰɢ-

ɨɧɧɭɸ ɩɪɨɰɟɞɭɪɭ, ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɤɨɬɨɪɨɣ ɨɫɧɨɜɚɧ 

ɧɚ ɩɪɢɦɟɧɟɧɢɢ ɫɬɪɚɬɟɝɢɢ ɷɜɨɥɸɰɢɨɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ. 
ɉɪɟɞɥɨɠɟɧɧɵɟ ɦɨɞɢɮɢɤɚɰɢɢ ɩɨɡɜɨɥɹɸɬ ɩɨɜɵɫɢɬɶ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɚɥɝɨɪɢɬɦɚ ɩɨ ɤɪɢɬɟɪɢɹɦ «ɋɪɟɞɧɟɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɲɢɛɨɤ I ɪɨɞɚ, ɩɪɢɯɨɞɹɳɟɟɫɹ ɧɚ ɨɞɢɧ ɞɟ-
ɬɟɤɬɨɪ» ɢ «ɋɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɲɢɛɨɤ II ɪɨɞɚ, ɩɪɢ-

ɯɨɞɹɳɟɟɫɹ ɧɚ ɨɞɢɧ ɞɟɬɟɤɬɨɪ» ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɥɚɫ- 
ɫɢɱɟɫɤɢɦ ɚɥɝɨɪɢɬɦɨɦ ɤɥɨɧɚɥɶɧɨɣ ɫɟɥɟɤɰɢɢ. 

   -

     -

 ,     

   KDD’99. Ⱦɥɹ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɚɜɬɨɪɚɦɢ ɚɥɝɨɪɢɬɦɚ ɤɥɨɧɚɥɶɧɨɣ ɫɟ-
ɥɟɤɰɢɢ ɂɂɋ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɷɜɨɥɸɰɢɨɧɧɨɣ ɫɬɪɚɬɟ- 
ɝɢɢ – ɷɜɨɥɸɰɢɨɧɧɨɝɨ ɢɦɦɭɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɤɥɨɧɚɥɶ-
ɧɨɣ ɫɟɥɟɤɰɢɢ – ɩɪɨɜɟɞɟɦ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɪɟ-
ɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɪɚɛɨɬɵ 

ɪɚɡɥɢɱɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɧɚ ɬɟɫɬɨɜɨɦ ɦɧɨɠɟɫɬɜɟ 
KDD’99. 

ɇɚ ɪɢɫ. 6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɫɪɚɜɧɢɬɟɥɶɧɨ-
ɝɨ ɚɧɚɥɢɡɚ ɫ ɧɟɣɪɨɫɟɬɟɜɨɣ ɫɢɫɬɟɦɨɣ ɨɛɧɚɪɭɠɟɧɢɹ  
ɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɫɟɬɟɜɵɯ ɚɬɚɤ [13] (ɥɚɛɨɪɚɬɨɪɢɹ  
«ɂɫɤɭɫɫɬɜɟɧɧɵɟ ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ» Ȼɪɟɫɬɫɤɨɝɨ ɝɨɫɭ-
ɞɚɪɫɬɜɟɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ) ɞɥɹ ɦɨɞɟ-
ɥɟɣ ɫ ɪɚɡɥɢɱɧɵɦɢ ɚɪɯɢɬɟɤɬɭɪɚɦɢ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɧɟɣ-

ɪɨɧɧɵɯ ɫɟɬɟɣ. 

ɇɚ ɪɢɫ. 7 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ 
ɚɧɚɥɢɡɚ ɫ ɚɥɝɨɪɢɬɦɨɦ ɧɚ ɨɫɧɨɜɟ ɪɟɲɚɸɳɢɯ ɞɟɪɟɜɶɟɜ. 
ȼ ɨɫɧɨɜɟ ɚɥɝɨɪɢɬɦɚ – ɦɨɞɟɥɶ, ɩɪɟɞɥɨɠɟɧɧɚɹ  
Ⱥ. Ⱥ. Ȼɪɸɯɨɜɟɰɤɢɦ ɢ ɞɪ. (ɋɟɜɚɫɬɨɩɨɥɶɫɤɢɣ ɧɚɰɢɨ-
ɧɚɥɶɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ), ɩɨ ɨɛɧɚɪɭɠɟɧɢɸ 

ɭɹɡɜɢɦɨɫɬɟɣ ɜ ɤɪɢɬɢɱɟɫɤɢɯ ɩɪɢɥɨɠɟɧɢɹɯ ɧɚ ɨɫɧɨɜɟ 
ɪɟɲɚɸɳɢɯ ɞɟɪɟɜɶɟɜ [14]. ȼ ɤɚɱɟɫɬɜɟ ɤɪɢɬɟɪɢɟɜ ɷɮ-

ɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɭɸɬɫɹ: ɭɪɨɜɟɧɶ ɜɵɹɜɥɟɧɢɹ ɚɬɚɤ 
(Detection Rate, DR), ɭɪɨɜɟɧɶ ɩɪɨɩɭɫɤɚ ɚɬɚɤ (False 

Acceptence Rate, FAR), ɪɚɫɫɱɢɬɵɜɚɟɦɵɟ ɩɨ ɫɥɟɞɭɸ-

ɳɢɦ ɮɨɪɦɭɥɚɦ:  

TP
DR 100 %,

TP FN
= ⋅

+   

FP
FAR 100 %

FP + TN
= ⋅ , 

 

ɝɞɟ TP (true positive) – ɤɨɥɢɱɟɫɬɜɨ ɩɪɚɜɢɥɶɧɨ ɨɩɪɟɞɟ-
ɥɟɧɧɵɯ ɨɛɪɚɡɰɨɜ ɫɟɬɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɫɨɞɟɪɠɚɳɢɯ 
ɚɬɚɤɭ; FP (false positive) – ɤɨɥɢɱɟɫɬɜɨ ɨɛɪɚɡɰɨɜ ɫɟɬɟ-
ɜɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɫɨɞɟɪɠɚɳɢɯ ɚɬɚɤɭ, ɨɩɪɟɞɟɥɟɧɧɵɯ 
ɫɢɫɬɟɦɨɣ ɤɚɤ ɧɨɪɦɚɥɶɧɵɟ (ɩɪɨɩɭɫɤ ɚɬɚɤɢ); TN (true 

negative) – ɤɨɥɢɱɟɫɬɜɨ ɩɪɚɜɢɥɶɧɨ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧ-

ɧɵɯ ɫɢɫɬɟɦɨɣ ɨɛɪɚɡɰɨɜ ɧɨɪɦɚɥɶɧɵɯ ɫɟɬɟɜɵɯ ɫɨɟɞɢ-

ɧɟɧɢɣ; FN (false negative) – ɤɨɥɢɱɟɫɬɜɨ ɧɨɪɦɚɥɶɧɵɯ 
ɨɛɪɚɡɰɨɜ ɫɟɬɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟ-
ɦɨɣ ɤɚɤ ɫɨɞɟɪɠɚɳɢɟ ɚɬɚɤɢ.  

ɇɚ ɪɢɫ. 8 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɫɪɚɜɧɢɬɟɥɶɧɨ-
ɝɨ ɚɧɚɥɢɡɚ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɫɫɥɟɞɨɜɚɧɢɣ H. M. Shirazi 

ɢ ɞɪɭɝɢɦɢ ɪɚɛɨɬɚɦɢ [15]. H. M. Shirazi ɢ ɞɪ. ɩɪɟɞɥɨ-
ɠɢɥɢ ɦɨɞɟɥɶ ɋɈȼ, ɜ ɤɨɬɨɪɨɣ ɚɧɚɥɢɡ ɫɨɛɪɚɧɧɵɯ ɞɚɧ-

ɧɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɚɥɝɨɪɢɬɦɚ, ɩɨɫɬɪɨɟɧ-

ɧɨɝɨ ɧɚ ɨɫɧɨɜɟ ɦɟɦɟɬɢɱɟɫɤɨɝɨ ɚɥɝɨɪɢɬɦɚ ɢ ɫɟɬɟɣ Ȼɚɣ-

ɟɫɚ. ȼ ɤɚɱɟɫɬɜɟ ɤɪɢɬɟɪɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɥ-
ɫɹ ɭɪɨɜɟɧɶ ɜɵɹɜɥɟɧɢɹ ɚɬɚɤ (DR). 

 

 
 
Ɋɢɫ. 6. ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬɵ ɧɟɣɪɨ-
ɫɟɬɟɜɨɣ ɫɢɫɬɟɦɵ ɢ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɷɜɨɥɸɰɢɨɧɧɨɝɨ  
 

ɢɦɦɭɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɤɥɨɧɚɥɶɧɨɣ ɫɟɥɟɤɰɢɢ 
 

 
 
Ɋɢɫ. 7. ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬɵ ɚɥɝɨ-
ɪɢɬɦɚ ɧɚ ɨɫɧɨɜɟ ɪɟɲɚɸɳɢɯ ɞɟɪɟɜɶɟɜ ɢ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ 
ɷɜɨɥɸɰɢɨɧɧɨɝɨ ɢɦɦɭɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɤɥɨɧɚɥɶɧɨɣ  
 

ɫɟɥɟɤɰɢɢ 
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Ɋɢɫ. 8. ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ H. M. Shirazi  

ɫ ɞɪɭɝɢɦɢ ɪɚɛɨɬɚɦɢ ɢ ɷɜɨɥɸɰɢɨɧɧɵɦ ɢɦɦɭɧɧɵɦ ɚɥɝɨɪɢɬɦɨɦ ɤɥɨɧɚɥɶɧɨɣ ɫɟɥɟɤɰɢɢ 
 

 
ɂɡ ɪɢɫ. 6–8 ɜɢɞɧɨ, ɱɬɨ ɭɪɨɜɟɧɶ ɨɛɧɚɪɭɠɟɧɢɹ ɚɬɚɤ 

ɢ ɤɨɥɢɱɟɫɬɜɨ ɨɲɢɛɨɤ I ɢ II ɪɨɞɚ ɫɨɩɨɫɬɚɜɢɦɵ ɫ ɚɧɚɥɨ-
ɝɚɦɢ, ɛɚɡɢɫɵ ɤɨɬɨɪɵɯ ɩɨɫɬɪɨɟɧɵ ɧɚ ɪɚɡɥɢɱɧɵɯ ɦɟɬɨ-
ɞɚɯ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ. 

. Ɂɚɦɟɳɟɧɢɟ ɫɬɚɧɞɚɪɬɧɨɝɨ ɞɥɹ ɚɥɝɨ-
ɪɢɬɦɚ ɤɥɨɧɚɥɶɧɨɣ ɫɟɥɟɤɰɢɢ ɦɟɯɚɧɢɡɦɚ ɪɟɩɪɨɞɭɤɰɢɢ 

ɢ ɦɭɬɚɰɢɢ ɞɟɬɟɤɬɨɪɨɜ ɧɚ ɜɧɟɲɧɸɸ ɨɩɬɢɦɢɡɚɰɢɨɧɧɭɸ 

ɩɪɨɰɟɞɭɪɭ ɩɨɡɜɨɥɢɥɨ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɩɪɨɰɟɫɫ 
ɝɟɧɟɪɚɰɢɢ ɜɵɫɨɤɨɚɮɮɢɧɧɵɯ ɞɟɬɟɤɬɨɪɨɜ ɢ ɫɧɢɡɢɬɶ 
ɤɨɥɢɱɟɫɬɜɨ ɨɲɢɛɨɤ I ɪɨɞɚ ɩɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɜɬɨɪɠɟɧɢɣ. 

ȼ ɰɟɥɨɦ ɠɟ, ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶ-
ɬɚɬɵ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɪɚɡɪɚɛɨɬɚɧɧɵɣ 

ɚɥɝɨɪɢɬɦ ɩɨɡɜɨɥɹɟɬ ɨɛɧɚɪɭɠɢɬɶ ɩɪɟɞɧɚɦɟɪɟɧɧɵɟ ɢɡ-
ɦɟɧɟɧɢɹ ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɞɚɧɧɵɯ ɢ ɹɜɥɹɟɬɫɹ ɩɟɪ-
ɫɩɟɤɬɢɜɧɵɦ ɛɚɡɢɫɨɦ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨ-
ɜɚɧɢɹ ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɷɜɪɢɫɬɢɱɟɫɤɢɯ 
ɦɟɬɨɞɨɜ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ ɜ ɡɚɞɚɱɟ ɨɛɧɚɪɭɠɟɧɢɹ ɫɟɬɟ-
ɜɵɯ ɜɬɨɪɠɟɧɢɣ ɜ ɂɋ, ɧɚɩɪɢɦɟɪ, ɤɨɥɥɟɤɬɢɜɚɦɢ ɢɧɬɟɥ-
ɥɟɤɬɭɚɥɶɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢɥɢ ɦɧɨ-
ɝɨɚɝɟɧɬɧɵɦɢ ɫɢɫɬɟɦɚɦɢ, ɝɞɟ ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɷɜɨɥɸɰɢ-

ɨɧɧɵɣ ɢɦɦɭɧɧɵɣ ɚɥɝɨɪɢɬɦ ɤɥɨɧɚɥɶɧɨɣ ɫɟɥɟɤɰɢɢ ɹɜ-
ɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɚɝɟɧɬɨɜ.  
ɉɨɫɬɪɨɟɧɢɟ ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɋɈȼ 

ɧɚ ɛɚɡɟ ɷɜɨɥɸɰɢɨɧɧɨɝɨ ɢɦɦɭɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɤɥɨ-
ɧɚɥɶɧɨɣ ɫɟɥɟɤɰɢɢ ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɪɚɛɨɬɵ ɋɈȼ ɜ ɂɋ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɚɞɚɩɬɚɰɢɢ ɤ ɧɟɢɡ-
ɜɟɫɬɧɵɦ ɭɝɪɨɡɚɦ ɂȻ. 

 

. Ɋɚɛɨɬɚ ɩɨɞɞɟɪɠɚɧɚ ɝɪɚɧɬɨɦ  

ɉɪɟɡɢɞɟɧɬɚ ɦɨɥɨɞɵɦ ɤɚɧɞɢɞɚɬɚɦ ɧɚɭɤ, ɞɨɝɨɜɨɪ  
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