
 

 
 

ȼɟɫɬɧɢɤ ɋɢɛȽАУ. 2014.  № 4(56) 
 

 62

ɍȾɄ 658.5.012.7 
 

ȼɟɫɬɧɢɤ ɋɢɛȽȺɍ 
2014. № 4(56). C. 62–73 

 

      

      

 
ɂ. ȼ. Ʉɨɜɚɥɟɜ 

 

ɋɢɛɢɪɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɚɷɪɨɤɨɫɦɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ ɚɤɚɞɟɦɢɤɚ Ɇ. Ɏ. Ɋɟɲɟɬɧɟɜɚ 
Ɋɨɫɫɢɣɫɤɚɹ Ɏɟɞɟɪɚɰɢɹ, 660014, ɝ. Ʉɪɚɫɧɨɹɪɫɤ, ɩɪɨɫɩ. ɢɦ. ɝɚɡ. «Ʉɪɚɫɧɨɹɪɫɤɢɣ ɪɚɛɨɱɢɣ», 31 

E-mail: kovalev.fsu@mail.ru 
 
Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɨɛɥɟɦɚ ɩɪɨɝɪɚɦɦɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɦɭɥɶɬɢɜɟɪɫɢɨɧɧɨɣ ɫɪɟɞɵ ɢɫɩɨɥɧɟɧɢɹ ɚɥɝɨɪɢɬɦɨɜ ɨɛ-

ɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɭɩɪɚɜɥɹɸɳɢɯ ɫɢɫɬɟɦɚɯ. ɉɨɤɚɡɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɭɳɟɫɬ-
ɜɭɸɳɢɯ ɦɭɥɶɬɢɜɟɪɫɢɨɧɧɵɯ ɦɨɞɟɥɟɣ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɫɪɟɞɵ 
ɢɫɩɨɥɧɟɧɢɹ ɚɥɝɨɪɢɬɦɨɜ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɜ ɫɢɫɬɟɦɚɯ ɭɩɪɚɜɥɟɧɢɹ. Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɢɧɫɬ-
ɪɭɦɟɧɬɚɪɢɣ ɩɨɡɜɨɥɹɟɬ ɭɧɢɮɢɰɢɪɨɜɚɬɶ ɩɪɢɦɟɧɟɧɢɟ ɦɭɥɶɬɢɜɟɪɫɢɨɧɧɨɝɨ ɩɨɞɯɨɞɚ ɤ ɪɚɡɥɢɱɧɵɦ ɩɪɨɝɪɚɦɦɧɵɦ 
ɤɨɦɩɥɟɤɫɚɦ ɢ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɫɭɳɟɫɬɜɭɸɳɢɯ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɢɫɩɨɥɧɹɬɶ ɦɨɞɭɥɢ ɧɟ ɬɨɥɶɤɨ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨ-
ɞɨɥɨɝɢɢ ɦɭɥɶɬɢɜɟɪɫɢɨɧɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɧɨ ɬɚɤɠɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɦɭɥɶ-
ɬɢɜɟɪɫɢɨɧɧɵɯ ɦɨɞɟɥɟɣ: ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɢɯɫɹ ɛɥɨɤɨɜ, ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɢɯɫɹ ɛɥɨɤɨɜ, t/(n–1)–
ɜɟɪɫɢɨɧɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢ ɦɭɥɶɬɢɜɟɪɫɢɨɧɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɫ ɫɚɦɨɩɪɨɜɟɪɤɨɣ. 
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The problem of software implementation multiversioned views runtime data processing algorithms in information 
and control systems is discussed. The possibility of using existing multiversioned views models to improve the reliability 
of the software (SOFTWARE) for implementing the runtime of algorithms for data processing in control systems is 
shown.  

The determining element of multiversioned views of the system unit is a decision about the correctness or incorrect-
ness of States multiverse. This unit shares the results (outputs) of multiple software versions on the “correct” and “in-
correct”. There are several methods of such separation. The most common of them are based on the classification out-
puts. The most promising of these techniques are voted by an absolute majority vote agreed upon by the majority, and 
fuzzy voting agreed upon by the majority. In the framework of suggested improvements to these techniques, namely, 
weighted voting agreed upon by the majority and fuzzy weighted voting agreed upon by the majority. Methods of this 
group are based on the comparison of the outputs of multiverse and placing identical of them in the same classes (sub-
sets). However, in cases where calculations are not performed with integers, the determination of the identity of outputs 
is difficult. To resolve this problem, the notion of value equality: we will say that two numbers are equal if they differ by 
less than some acceptable deviation. These ratios do not require the properties of transitivity. In other words, if it is 
known that |a b| < ε and |b-c| < ε, then it does not follow that |a-c| < ε, where a, b and c is some number. A potential 
problem of the methods of this group is possible misclassification of outputs and, as a consequence of a wrong decision 
that, ultimately, can lead to failure of the control system. 

Thus, the problem of the software implementation of SMVI algorithms of information processing in control systems 
is the development of software tools to unify the application of multiversioned views of the approach to different soft-
ware systems. This approach, unlike the present, allows you to execute the modules are not only using the methodology 
multiversioned views programming, but also using other common multiversioned views models: recovering blocks, 
agreed recovering blocks, t/(n-1)-version programmin multiversioned views and programming self-test. 

 

Keywords: information processing, multiversioned views software, system management, fault tolerance.  
  



 

 
 

Мɚɬɟɦɚɬɢɤɚ, ɦɟɯɚɧɢɤɚ, ɢɧɮɨɪɦɚɬɢɤɚ 
 

 63

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɤɨɧɰɟɩɰɢɹ ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɵɯ 
ɜɵɱɢɫɥɟɧɢɣ ɫɭɳɟɫɬɜɭɟɬ ɭɠɟ ɞɨɫɬɚɬɨɱɧɨ ɞɚɜɧɨ [1–5], 

ɞɨ ɧɟɞɚɜɧɢɯ ɩɨɪ ɩɪɟɪɨɝɚɬɢɜɚ ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɢ ɨɫ-
ɬɚɜɚɥɨɫɶ ɡɚ ɩɪɨɟɤɬɢɪɨɜɳɢɤɚɦɢ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ. 

Ⱥɩɩɚɪɚɬɧɵɟ ɫɬɪɭɤɬɭɪɵ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɬɚɤ, ɱɬɨɛɵ 

ɨɧɢ ɦɨɝɥɢ ɫɨɯɪɚɧɹɬɶ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɢ ɫɨɨɬɜɟɬɫɬ-
ɜɨɜɚɬɶ ɡɚɞɚɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɞɚɠɟ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟ-
ɧɢɢ ɨɬɤɚɡɨɜ, ɤɚɤ ɫɥɭɱɚɣɧɵɯ, ɬɚɤ ɢ ɩɨɜɬɨɪɹɸɳɢɯɫɹ  
[6–8]. Ɉɞɧɚɤɨ ɨɬɤɚɡɵ ɚɩɩɚɪɚɬɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɹɜɥɹ-
ɸɬɫɹ ɬɨɥɶɤɨ ɨɞɧɢɦ ɢɡ ɢɫɬɨɱɧɢɤɨɜ ɧɟɧɚɞɟɠɧɨɫɬɢ ɤɨɦ-

ɩɶɸɬɟɪɧɵɯ ɫɢɫɬɟɦ, ɤɨɬɨɪɵɣ ɫɭɳɟɫɬɜɟɧɧɨ ɬɟɪɹɟɬ ɫɜɨɸ 

ɡɧɚɱɢɦɨɫɬɶ ɤɚɤ ɫɩɨɫɨɛ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɩɨ 
ɦɟɪɟ ɭɜɟɥɢɱɟɧɢɹ ɪɚɡɦɟɪɨɜ ɢ ɫɥɨɠɧɨɫɬɢ ɩɪɨɝɪɚɦɦɧɵɯ 
ɤɨɦɩɨɧɟɧɬɨɜ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɚɩɩɚɪɚɬɧɵɯ ɦɟɬɨɞɨɜ 
ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɟɞɩɨɥɚɝɚɟɬ ɨɬɫɭɬɫɬɜɢɟ ɨɲɢɛɨɤ 
ɜ ɜɵɛɪɚɧɧɨɣ ɦɨɞɟɥɢ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ, ɚ ɩɪɢ-

ɦɟɧɹɟɦɵɟ ɦɟɪɵ ɢɫɤɥɸɱɚɸɬ ɬɨɥɶɤɨ ɨɬɤɚɡɵ ɤɨɦɩɨɧɟɧɬ, 
ɚ ɧɟ ɨɲɢɛɤɢ ɫɚɦɨɣ ɦɨɞɟɥɢ. Ɉɫɧɨɜɧɚɹ ɩɪɢɱɢɧɚ ɷɬɨɝɨ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɨɱɟɧɶ ɫɥɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɪɢ-

ɱɢɧɭ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɬɤɚɡɚ ɧɚ ɭɪɨɜɧɟ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫ-
ɬɢ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɱɟɧɶ ɫɥɨɠɧɨ ɪɚɡɪɚɛɨɬɚɬɶ ɷɮɮɟɤ-
ɬɢɜɧɭɸ ɦɨɞɟɥɶ. ɉɪɨɝɪɚɦɦɧɵɟ ɨɬɤɚɡɵ, ɧɚɩɪɨɬɢɜ, ɜɫɟ-
ɝɞɚ ɹɜɥɹɸɬɫɹ ɫɥɟɞɫɬɜɢɟɦ ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ ɦɨɞɟɥɢ, ɢ ɢɯ 
ɱɚɫɬɨɬɚ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ ɨɬ ɥɨɝɢɱɟɫɤɨɣ ɫɥɨɠɧɨɫɬɢ 

ɩɪɨɝɪɚɦɦɧɨɣ ɦɨɞɟɥɢ [9–11]. 

Ɇɨɞɟɥɢ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ 

ɫɜɹɡɚɧɵ ɫ ɜɜɟɞɟɧɢɟɦ ɢɡɛɵɬɨɱɧɨɫɬɢ ɜ ɫɢɫɬɟɦɭ [12–14]. 

ɉɨɷɬɨɦɭ ɞɨ ɧɟɞɚɜɧɟɝɨ ɜɪɟɦɟɧɢ ɭɥɭɱɲɟɧɢɟ ɩɪɨɝɪɚɦ- 

ɦɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɤɪɢɬɢɱɧɵɯ ɩɨ ɧɚɞɟɠɧɨɫɬɢ ɫɢɫ-
ɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɫɭɳɟɫɬɜɟɧɧɨ ɨɝɪɚɧɢɱɢɜɚɥɨɫɶ ɜɵɱɢɫ-
ɥɢɬɟɥɶɧɵɦɢ ɪɟɫɭɪɫɚɦɢ ɩɪɢɦɟɧɹɟɦɵɯ ɜɵɱɢɫɥɢɬɟɥɶ-
ɧɵɯ ɭɫɬɪɨɣɫɬɜ. Ɉɞɧɚɤɨ ɫɟɣɱɚɫ ɪɚɡɜɢɬɢɟ ɬɟɯɧɢɤɢ ɞɨɫ-
ɬɢɝɥɨ ɬɨɝɨ ɭɪɨɜɧɹ, ɤɨɝɞɚ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ 
ɜɵɩɭɫɤɚɟɦɵɯ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɨɜ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɨɫ-
ɯɨɞɢɬ ɬɪɟɛɨɜɚɧɢɹ ɨɬɞɟɥɶɧɵɯ ɡɚɞɚɱ. ɉɨɷɬɨɦɭ ɨɞɧɨɣ ɢɡ 
ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟ-
ɱɟɧɢɹ (ɉɈ) ɫɬɚɧɨɜɢɬɫɹ ɫɨɡɞɚɧɢɟ ɬɚɤɢɯ ɚɥɝɨɪɢɬɦɨɜ 
ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɵɯ ɫɢɫɬɟɦ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢ-

ɜɚɥɢ ɛɵ ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɢɫɬɟɦɵ ɤ ɩɪɨɝɪɚɦɦɧɵɦ ɢ ɚɩ-

ɩɚɪɚɬɧɵɦ ɫɛɨɹɦ [15]. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜɨɡɧɢɤɚɟɬ ɬɟɯɧɢ-

ɱɟɫɤɚɹ ɩɪɨɛɥɟɦɚ, ɡɚɤɥɸɱɚɸɳɚɹɫɹ ɜ ɫɨɡɞɚɧɢɢ ɩɪɨ-
ɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨɝɨ ɩɪɨ-
ɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. ɗɬɨ ɬɪɟɛɭɟɬ ɪɚɡɜɢɬɢɹ ɩɪɨɰɟ-
ɞɭɪ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶ-
ɧɨɣ ɧɚɭɱɧɨɣ ɩɪɨɛɥɟɦɨɣ. 

ɂɡɜɟɫɬɧɵ ɪɚɛɨɬɵ, ɜ ɤɨɬɨɪɵɯ ɨɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚ-
ɧɢɹ ɹɜɥɹɟɬɫɹ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɤɪɢɬɢɱɧɨɣ ɩɨ 
ɧɚɞɟɠɧɨɫɬɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪ-
ɦɚɰɢɢ, ɚ ɩɪɟɞɦɟɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɫɪɟɞɚ ɢɫɩɨɥɧɟɧɢɹ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɷɬɨɣ ɫɢɫɬɟɦɵ [16–22]. ɉɪɢ-

ɱɟɦ ɰɟɥɶɸ ɞɚɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ 
ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɢ ɫɪɟɞɵ ɢɫɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɧɵɯ 
ɤɨɦɩɥɟɤɫɨɜ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɡɚ ɫɱɟɬ ɩɪɢɦɟɧɟɧɢɹ 
ɦɭɥɶɬɢɜɟɪɫɢɨɧɧɵɯ ɦɨɞɟɥɟɣ [23–27]. 

Ɋɚɫɫɦɨɬɪɢɦ ɩɪɨɛɥɟɦɵ ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞɨɥɨɝɢɢ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɪɚɛɨɬɵ ɚɥɝɨ-
ɪɢɬɦɨɜ ɜ ɫɢɫɬɟɦɚɯ ɭɩɪɚɜɥɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚ-
ɰɢɢ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɩɪɨɝɪɚɦɦɧɨɣ ɪɟɚ-
ɥɢɡɚɰɢɢ ɦɭɥɶɬɢɜɟɪɫɢɨɧɧɨɣ ɫɪɟɞɵ ɢɫɩɨɥɧɟɧɢɹ ɚɥɝɨ-
ɪɢɬɦɨɜ ɭɩɪɚɜɥɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɬɪɟɛɭɟɬɫɹ 

ɪɚɡɪɚɛɨɬɚɬɶ ɩɪɨɝɪɚɦɦɧɭɸ ɫɢɫɬɟɦɭ, ɩɪɟɞɫɬɚɜɥɹɸɳɭɸ 

ɫɨɛɨɣ ɢɧɫɬɪɭɦɟɧɬɚɪɢɣ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɫ ɦɢɧɢ-

ɦɚɥɶɧɵɦɢ ɜɪɟɦɟɧɧɵɦɢ ɡɚɬɪɚɬɚɦɢ ɩɨɜɵɫɢɬɶ ɨɬɤɚɡɨ-
ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢ ɪɟɲɟɧɢɢ ɤɚɠɞɨɣ 

ɤɨɧɤɪɟɬɧɨɣ ɡɚɞɚɱɢ. Ⱦɚɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɢɧɫɬɪɭɦɟɧ-

ɬɚɪɢɣ ɞɨɥɠɟɧ ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɨɛɨɣ ɭɧɢɜɟɪɫɚɥɶɧɭɸ ɫɪɟ-
ɞɭ ɦɭɥɶɬɢɜɟɪɫɢɨɧɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ (ɋɆȼɂ) ɦɨɞɭɥɟɣ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ. Ⱦɥɹ ɷɬɨ ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ 
ɨɰɟɧɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɡɥɢɱɧɵɯ ɦɨɞɟɥɟɣ ɩɪɨɟɤɬɢ-

ɪɨɜɚɧɢɹ ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟ-
ɧɢɹ [28–33] ɢ ɚɥɝɨɪɢɬɦɨɜ ɦɭɥɶɬɢɜɟɪɫɢɨɧɧɨɝɨ ɝɨɥɨɫɨ-
ɜɚɧɢɹ [27; 34–37]. 

     

. ȼ ɪɚɦɤɚɯ ɪɟɲɚɟɦɵɯ ɞɚɧɧɵɦ ɢɫɫɥɟɞɨɜɚ-
ɧɢɟɦ ɡɚɞɚɱ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ  
ɤ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɫɢɫɬɟɦɟ: ɩɪɨɫɬɨɬɚ, ɧɚɞɟɠɧɨɫɬɶ, 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɤɨɦɩɚɤɬɧɨɫɬɶ ɢ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶ. 
ɉɪɨɫɬɨɬɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɬɚɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 

ɋɆȼɂ, ɤɚɤ ɨɬɫɭɬɫɬɜɢɟ ɢɡɛɵɬɨɱɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, 
ɱɟɬɤɨɟ ɪɚɡɞɟɥɟɧɢɟ ɮɭɧɤɰɢɣ ɦɟɠɞɭ ɦɨɞɭɥɹɦɢ ɢ ɥɟɝ-
ɤɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɫɢɫɬɟɦɵ ɢɫɩɨɥɧɟɧɢɹ ɩɨɞ ɤɨɧɤɪɟɬ-
ɧɭɸ ɡɚɞɚɱɭ. ɋɥɨɠɧɨɫɬɶ ɢ ɢɡɥɢɲɧɹɹ ɪɚɡɜɟɬɜɥɟɧɧɨɫɬɶ 
ɫɬɪɭɤɬɭɪɵ ɧɟ ɬɨɥɶɤɨ ɫɧɢɠɚɸɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, 
ɧɨ ɬɚɤɠɟ ɭɜɟɥɢɱɢɜɚɸɬ ɜɟɪɨɹɬɧɨɫɬɶ ɨɲɢɛɤɢ ɜ ɫɚɦɨɣ 

ɫɪɟɞɟ. ɍɞɨɜɥɟɬɜɨɪɟɧɢɟ ɷɬɢɯ ɬɪɟɛɨɜɚɧɢɣ ɬɚɤɠɟ ɩɨɡɜɨ-
ɥɹɟɬ ɫɧɢɡɢɬɶ ɦɚɬɟɪɢɚɥɶɧɵɟ ɢ ɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ 
ɜɧɟɞɪɟɧɢɟ ɫɢɫɬɟɦɵ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɩɪɨɰɟɫɫ.  
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɫɤɥɚɞɵɜɚɟɬ-

ɫɹ ɢɡ ɬɚɤɢɯ ɮɚɤɬɨɪɨɜ, ɤɚɤ ɨɬɫɭɬɫɬɜɢɟ ɢɡɛɵɬɨɱɧɵɯ ɫɜɹ-
ɡɟɣ ɦɟɠɞɭ ɫɬɪɭɤɬɭɪɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɫɢɫɬɟɦɵ  

ɢ ɦɢɧɢɦɚɥɶɧɵɟ ɩɨɬɟɪɢ ɩɪɨɰɟɫɫɨɪɧɨɝɨ ɜɪɟɦɟɧɢ, ɡɚ-
ɬɪɚɱɢɜɚɟɦɵɟ ɧɚ ɪɚɛɨɬɭ ɜɧɭɬɪɟɧɧɢɯ ɚɥɝɨɪɢɬɦɨɜ ɫɚɦɨɣ 

ɫɢɫɬɟɦɵ ɢɫɩɨɥɧɟɧɢɹ [3; 6; 35; 38–40]. ɗɬɚ ɝɪɭɩɩɚ ɬɪɟ-
ɛɨɜɚɧɢɣ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɫɚɦɵɯ ɝɥɚɜɧɵɯ, ɩɨɬɨɦɭ 
ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɟɚɥɶɧɨɫɬɶ ɜɪɟɦɟɧɢ ɢɫɩɨɥɧɟɧɢɹ 
ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭɥɟɣ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ, ɨɫɧɨɜɚɧ-

ɧɵɯ ɧɚ ɩɪɢɧɰɢɩɚɯ ɦɭɥɶɬɢɜɟɪɫɢɨɧɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨ-
ɜɚɧɢɹ [33; 35]. ɗɬɨ ɨɱɟɧɶ ɜɚɠɧɨ, ɬɚɤ ɤɚɤ ɱɟɦ ɦɟɧɶɲɟ 
ɜɪɟɦɟɧɢ ɩɨɬɪɟɛɥɹɟɬ ɋɆȼɂ, ɬɟɦ ɛɨɥɶɲɟ ɟɝɨ ɨɫɬɚɟɬɫɹ 
ɩɪɨɝɪɚɦɦɧɵɦ ɦɨɞɭɥɹɦ, ɜɵɩɨɥɧɹɸɳɢɦ ɦɚɬɟɦɚɬɢɱɟ-
ɫɤɢɣ ɪɚɫɱɟɬ. Ⱥ ɦɭɥɶɬɢɜɟɪɫɢɢ ɬɪɟɛɭɸɬ ɛɨɥɶɲɢɯ ɩɪɨ-
ɰɟɫɫɨɪɧɵɯ ɦɨɳɧɨɫɬɟɣ ɤɚɤ ɡɚ ɫɱɟɬ ɫɨɛɫɬɜɟɧɧɨɣ ɫɥɨɠ-

ɧɨɫɬɢ, ɬɚɤ ɢ ɡɚ ɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɦɭɥɶɬɢɜɟɪɫɢɣ. ɑɬɨɛɵ 

ɭɞɨɜɥɟɬɜɨɪɢɬɶ ɞɚɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɯɨɪɨ-
ɲɨ ɩɪɨɪɚɛɨɬɚɬɶ ɩɪɨɝɪɚɦɦɧɭɸ ɦɨɞɟɥɶ ɫɢɫɬɟɦɵ ɢ, ɩɨ 
ɜɨɡɦɨɠɧɨɫɬɢ, ɫɨɤɪɚɬɢɬɶ ɱɢɫɥɨ ɰɢɤɥɨɜ ɢ ɪɚɡɜɟɬɜɥɟɧɢɣ. 

Ʉɨɦɩɚɤɬɧɨɫɬɶ ɫɪɟɞɵ ɨɡɧɚɱɚɟɬ ɧɢɡɤɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɩɨɬɪɟɛɥɹɟɦɨɣ ɩɚɦɹɬɢ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɬɪɟɛɭɟɦɵɣ 

ɪɚɡɦɟɪ ɩɚɦɹɬɢ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɩɚɦɹɬɢ, ɡɚɧɢɦɚɟɦɨɣ 

ɫɚɦɢɦ ɤɨɞɨɦ ɫɪɟɞɵ ɦɭɥɶɬɢɜɟɪɫɢɨɧɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ, ɢ 

ɪɚɛɨɱɟɣ ɩɚɦɹɬɢ (ɢɥɢ ɩɚɦɹɬɢ, ɬɪɟɛɭɟɦɨɣ ɞɥɹ ɯɪɚɧɟɧɢɹ 
ɜɧɭɬɪɟɧɧɢɯ ɞɚɧɧɵɯ). ɗɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ ɨɩ-

ɬɢɦɢɡɚɰɢɢ ɜɫɟɯ ɰɢɤɥɨɜ ɢ ɪɚɡɜɟɬɜɥɟɧɢɣ ɢɫɯɨɞɧɨɝɨ 
ɤɨɞɚ ɩɪɨɝɪɚɦɦɵ, ɨɫɭɳɟɫɬɜɥɹɟɦɨɣ ɤɚɤ ɧɚ ɷɬɚɩɟ ɪɚɡɪɚ-
ɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɣ ɦɨɞɟɥɢ ɫɢɫɬɟɦɵ, ɬɚɤ ɢ ɩɨɫɥɟ ɷɬɚ-
ɩɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ ɨɬɥɚɞɤɢ. 

ɉɨɞ ɧɚɞɟɠɧɨɫɬɶɸ ɫɪɟɞɵ ɦɭɥɶɬɢɜɟɪɫɢɨɧɧɨɝɨ ɢɫ-
ɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭɥɟɣ ɩɨɧɢɦɚɟɬɫɹ ɫɩɨɫɨɛ-
ɧɨɫɬɶ ɫɜɨɟɜɪɟɦɟɧɧɨ ɜɵɞɚɜɚɬɶ ɤɨɪɪɟɤɬɧɵɣ ɪɟɡɭɥɶɬɚɬ 
ɜɵɱɢɫɥɟɧɢɣ [41; 42]. ɗɬɚ ɫɩɨɫɨɛɧɨɫɬɶ ɡɚɜɢɫɢɬ ɨɬ ɬɚ-
ɤɢɯ ɮɚɤɬɨɪɨɜ, ɤɚɤ: 
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– ɨɬɫɭɬɫɬɜɢɟ ɤɚɤɢɯ-ɥɢɛɨ ɨɲɢɛɨɤ ɜ ɩɪɨɝɪɚɦɦɧɨɦ 

ɤɨɞɟ ɫɚɦɨɣ ɫɪɟɞɵ; 

– ɭɫɬɨɣɱɢɜɨɫɬɶ ɋɆȼɂ ɤ ɨɲɢɛɤɚɦ ɢ ɨɬɤɚɡɚɦ ɦɨ-
ɞɭɥɟɣ; 

– ɤɨɪɪɟɤɬɧɚɹ ɨɛɪɚɛɨɬɤɚ ɥɸɛɵɯ ɨɲɢɛɨɱɧɵɯ ɫɢ-

ɬɭɚɰɢɣ (ɧɚɩɪɢɦɟɪ, ɤɨɝɞɚ ɧɟɜɨɡɦɨɠɧɨ ɩɪɢɧɹɬɶ ɪɟɲɟ-
ɧɢɟ, ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɜɧɭɬɪɟɧɧɟɣ ɨɲɢɛɤɢ ɫɢɫɬɟɦɵ, ɧɟ-
ɯɜɚɬɤɚ ɪɟɫɭɪɫɨɜ ɢ ɬ. ɞ.). 

ɋɥɟɞɫɬɜɢɟɦ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɧɚɞɟɠɧɨɫɬɢ ɦɨɝɭɬ 
ɛɵɬɶ ɫɢɬɭɚɰɢɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɜɵɞɚɱɟɣ ɧɟɜɟɪɧɨɝɨ ɪɟ-
ɡɭɥɶɬɚɬɚ ɪɟɲɚɸɳɢɦ ɚɥɝɨɪɢɬɦɨɦ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ 

ɤ ɤɪɚɯɭ ɜɫɟɣ ɫɢɫɬɟɦɵ. ɍɞɨɜɥɟɬɜɨɪɟɧɢɟ ɬɪɟɛɨɜɚɧɢɹɦ 

ɧɚɞɟɠɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɢɡɛɵɬɨɱɧɨɫɬɢ 

ɤɨɞɚ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɜɫɟɯ ɨɲɢɛɨɱɧɵɯ ɫɢɬɭɚɰɢɣ (ɬɚɦ, 

ɝɞɟ ɨɧɢ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ) ɢ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɢɧ-

ɤɚɩɫɭɥɹɰɢɢ ɢ ɫɤɪɵɬɢɹ ɞɚɧɧɵɯ. 
ɉɨɞ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶɸ ɩɨɧɢɦɚɟɬɫɹ ɫɩɨɫɨɛɧɨɫɬɶ 

ɫɨɡɞɚɜɚɟɦɨɣ ɫɪɟɞɵ ɦɭɥɶɬɢɜɟɪɫɢɨɧɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ 
ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭɥɟɣ ɢɫɩɨɥɧɹɬɶɫɹ ɧɚ ɪɚɡɥɢɱɧɵɯ 
ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɢɫɬɟɦɚɯ, ɚ ɬɚɤɠɟ ɫɩɨɫɨɛɧɨɫɬɶɸ 

ɋɆȼɂ ɪɚɛɨɬɚɬɶ ɫ ɪɚɡɥɢɱɧɵɦɢ ɬɢɩɚɦɢ ɜɯɨɞɧɵɯ ɢ ɜɵ-

ɯɨɞɧɵɯ ɞɚɧɧɵɯ. Ⱦɥɹ ɷɬɨɝɨ ɬɪɟɛɭɟɬɫɹ, ɜ ɩɟɪɜɭɸ ɨɱɟ-
ɪɟɞɶ, ɱɬɨɛɵ ɩɪɨɝɪɚɦɦɚ ɪɚɫɩɪɨɫɬɪɚɧɹɥɚɫɶ ɧɟ ɜ ɜɢɞɟ 
ɝɨɬɨɜɵɯ ɢɫɩɨɥɧɹɟɦɵɯ ɦɨɞɭɥɟɣ, ɚ ɜ ɜɢɞɟ ɧɚɛɨɪɨɜ ɢɫ-
ɯɨɞɧɵɯ ɤɨɞɨɜ. ɗɬɨ ɩɨɡɜɨɥɢɬ ɤɨɦɩɢɥɢɪɨɜɚɬɶ ɩɪɨɝɪɚɦ-

ɦɭ ɩɨɞ ɤɨɧɤɪɟɬɧɭɸ ɩɥɚɬɮɨɪɦɭ ɜ ɤɚɠɞɨɦ ɤɨɧɤɪɟɬɧɨɦ 

ɫɥɭɱɚɟ. ȼɬɨɪɨɟ ɬɪɟɛɨɜɚɧɢɟ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɜɫɟ 
ɨɛɪɚɳɟɧɢɹ ɤ ɫɢɫɬɟɦɧɵɦ ɮɭɧɤɰɢɹɦ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵ-

ɧɟɫɟɧɵ ɜ ɨɬɞɟɥɶɧɵɣ ɦɨɞɭɥɶ. Ɍɪɟɬɶɢɦ ɬɪɟɛɨɜɚɧɢɟɦ 

ɹɜɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɩɪɢɜɹɡɤɢ ɮɭɧɤɰɢɣ ɋɆȼɂ ɤ 
ɜɧɭɬɪɟɧɧɟɣ ɫɬɪɭɤɬɭɪɟ ɜɯɨɞɧɵɯ, ɜɵɯɨɞɧɵɯ ɢ ɩɪɨɦɟ-
ɠɭɬɨɱɧɵɯ ɞɚɧɧɵɯ ɦɭɥɶɬɢɜɟɪɫɢɣ. ɂɧɵɦɢ ɫɥɨɜɚɦɢ, 

ɫɪɟɞɚ ɞɨɥɠɧɚ ɜɨɫɩɪɢɧɢɦɚɬɶ ɷɬɢ ɞɚɧɧɵɟ ɤɚɤ ɛɭɮɟɪ 
ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɪɚɡɦɟɪɚ, ɥɢɲɶ ɩɟɪɟɞɚɜɚɹ ɟɝɨ ɨɬ ɦɨɞɭɥɹ 
ɤ ɦɨɞɭɥɸ, ɧɟ ɢɡɜɥɟɤɚɹ ɢɡ ɧɟɝɨ ɧɢɤɚɤɢɯ ɞɚɧɧɵɯ ɢ ɧɟ 
ɩɪɨɢɡɜɨɞɹ ɜ ɧɟɦ ɧɢɤɚɤɢɯ ɢɡɦɟɧɟɧɢɣ. ɗɬɢ ɬɪɟɛɨɜɚɧɢɹ 

ɩɨɡɜɨɥɹɸɬ ɡɧɚɱɢɬɟɥɶɧɨ ɪɚɫɲɢɪɢɬɶ ɨɛɥɚɫɬɶ ɩɪɢɦɟɧɢ-

ɦɨɫɬɢ ɫɨɡɞɚɜɚɟɦɨɣ ɫɪɟɞɵ. 

Ɋɟɡɸɦɢɪɭɹ ɜɵɲɟɢɡɥɨɠɟɧɧɨɟ, ɦɨɠɧɨ ɢɡɨɛɪɚɡɢɬɶ 
ɜɫɟ ɬɪɟɛɨɜɚɧɢɹ ɬɚɤ, ɤɚɤ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ. 1. 

   -

    . ɂɞɟɹ 
ɦɭɥɶɬɢɜɟɪɫɢɨɧɧɵɯ ɦɟɬɨɞɨɥɨɝɢɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜɨ ɜɜɟ-
ɞɟɧɢɢ ɩɪɨɝɪɚɦɦɧɨɣ ɢɡɛɵɬɨɱɧɨɫɬɢ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɹ ɧɟɫɤɨɥɶɤɢɯ ɪɚɡɥɢɱɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭɥɟɣ, 

ɷɤɜɢɜɚɥɟɧɬɧɵɯ ɩɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɦɭ ɧɚɡɧɚɱɟɧɢɸ,  

ɧɨ ɧɟ ɹɜɥɹɸɳɢɯɫɹ ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɵɦɢ. ȼɨ ɜɫɟɯ ɦɨɞɭ-
ɥɹɯ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ (ɋɍ) ɦɨɝɭɬ ɜɨɡɧɢɤɚɬɶ ɨɲɢɛ-
ɤɢ, ɧɨ ɞɥɹ ɭɩɪɨɳɟɧɢɹ ɩɨɧɢɦɚɧɢɹ ɪɚɫɫɦɨɬɪɢɦ ɫɥɭɱɚɣ 

ɬɨɥɶɤɨ ɞɥɹ ɦɨɞɭɥɹ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ, ɬɚɤ ɤɚɤ ɩɪɢɦɟ-
ɧɟɧɢɟ ɦɭɥɶɬɢɜɟɪɫɢɨɧɧɨɣ ɦɟɬɨɞɨɥɨɝɢɢ ɤ ɦɨɞɭɥɹɦ 

ɜɜɨɞɚ ɢ ɜɵɜɨɞɚ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɚɧɚɥɨɝɢɱɧɨ. Ⱦɥɹ 
ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬɵ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɧɟɫɤɨɥɶɤɢɦɢ 

ɦɟɬɨɞɚɦɢ ɫɨɡɞɚɞɢɦ ɜɧɭɬɪɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɫɪɟɞɭ 
ɦɭɥɶɬɢɜɟɪɫɢɨɧɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭ-
ɥɟɣ. ɗɬɚ ɫɪɟɞɚ ɛɭɞɟɬ ɢɫɩɨɥɧɹɬɶ ɜɫɟ ɜɚɪɢɚɧɬɵ ɚɥɝɨ-
ɪɢɬɦɨɜ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɧɚ ɨɫɧɨɜɟ ɜɵɛɪɚɧɧɨɣ ɦɭɥɶ-
ɬɢɜɟɪɫɢɨɧɧɨɣ ɦɟɬɨɞɨɥɨɝɢɢ ɢ ɜɵɞɚɜɚɬɶ ɫɨɝɥɚɫɨɜɚɧɧɵɣ 

ɪɟɡɭɥɶɬɚɬ. Ɍɨɝɞɚ ɫɬɪɭɤɬɭɪɚ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɛɭɞɟɬ 
ɜɵɝɥɹɞɟɬɶ ɬɚɤ, ɤɚɤ ɢɡɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫ. 2. 

Ɏɚɤɬɢɱɟɫɤɢ ɋɆȼɂ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɭɥɶɬɢ-

ɜɟɪɫɢɨɧɧɭɸ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ, ɤ ɤɨɬɨɪɨɣ ɩɨɞɤɥɸ-

ɱɚɸɬɫɹ ɦɨɞɭɥɢ ɜɜɨɞɚ/ɜɵɜɨɞɚ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɫɜɹ-
ɡɢ ɫ ɨɛɴɟɤɬɨɦ ɭɩɪɚɜɥɟɧɢɹ, ɬ. ɟ. ɹɜɥɹɟɬɫɹ ɹɞɪɨɦ ɋɍ. 

    -

      . 

ɂɬɚɤ, ɪɚɫɫɦɨɬɪɟɜ ɫɨɞɟɪɠɚɧɢɟ ɫɬɪɭɤɬɭɪɵ ɋɍ, ɦɨɠɧɨ 
ɩɟɪɟɣɬɢ ɤ ɛɨɥɟɟ ɫɥɨɠɧɨɦɭ ɜɨɩɪɨɫɭ: ɨɩɪɟɞɟɥɟɧɢɟ  
ɬɢɩɨɜ ɫɜɹɡɟɣ ɦɟɠɞɭ ɦɨɞɭɥɹɦɢ ɫɢɫɬɟɦɵ. Ⱦɥɹ ɷɬɨɝɨ 
ɩɨɩɪɨɛɭɟɦ ɨɩɪɟɞɟɥɢɬɶ, ɜ ɤɚɤɢɯ ɦɨɞɭɥɹɯ ɦɨɠɟɬ ɩɪɨ-
ɢɡɨɣɬɢ ɧɟɩɪɟɞɜɢɞɟɧɧɵɣ ɨɬɤɚɡ, ɩɨɫɥɟɞɫɬɜɢɹ ɤɨɬɨɪɨɝɨ 
ɧɭɠɧɨ ɩɪɟɞɨɬɜɪɚɬɢɬɶ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Ɋɢɫ. 1. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɦɭ ɩɪɨɝɪɚɦɦɧɨɦɭ ɤɨɦɩɥɟɤɫɭ 

 

 Ɉɬɫɭɬɫɬɜɢɟ ɢɡ-
ɥɢɲɧɢɯ ɤɨɦɩɨ-
ɧɟɧɬɨɜ 

 Ʌɟɝɤɨɫɬɶ ɩɪɢɦɟ-
ɧɟɧɢɹ 

 ɑɟɬɤɨɟ ɪɚɡɞɟɥɟɧɢɟ 
ɮɭɧɤɰɢɣ 

 Ɉɬɫɭɬɫɬɜɢɟ ɢɡɛɵ-

ɬɨɱɧɵɯ ɫɜɹɡɟɣ 

 Ɇɢɧɢɦɚɥɶɧɵɟ 
ɡɚɬɪɚɬɵ ɩɪɨɰɟɫ-
ɫɨɪɧɨɝɨ ɜɪɟɦɟɧɢ 

ɧɚ ɦɟɯɚɧɢɡɦɵ 

ɫɪɟɞɵ 

 Ɇɢɧɢɦɚɥɶɧɵɣ 

ɨɛɴɟɦ ɤɨɞɚ 

 Ɇɢɧɢɦɚɥɶɧɵɣ 

ɪɚɡɦɟɪ ɪɚɛɨɱɟɣ 

ɩɚɦɹɬɢ 

 Ɉɬɫɭɬɫɬɜɢɟ ɨɲɢ-

ɛɨɤ ɜ ɫɚɦɨɣ ɫɪɟɞɟ 

 Ʉɨɪɪɟɤɬɧɚɹ ɨɛɪɚ-
ɛɨɬɤɚ ɨɲɢɛɨɱɧɵɯ 
ɫɢɬɭɚɰɢɣ 

 ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ 
ɨɬɤɚɡɚɦ ɜ ɦɨɞɭɥɹɯ 

 ɉɥɚɬɮɨɪɦɨ-
ɧɟɡɚɜɢɫɢɦɨɫɬɶ 

 Ɉɬɫɭɬɫɬɜɢɟ ɩɪɢ-

ɜɹɡɤɢ ɤ ɨɛɪɚɛɚɬɵ-

ɜɚɟɦɵɦ ɞɚɧɧɵɦ 
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Ɋɢɫ. 2. Ɇɨɞɟɥɶ ɦɭɥɶɬɢɜɟɪɫɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɦɨɞɭɥɹɦɢ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ 
 

  

Ⱦɚɧɧɵɟ ɩɪɨɟɤɬɚ ɡɚɝɪɭɠɚɸɬɫɹ ɜ ɧɚɱɚɥɟ ɪɚɛɨɬɵ ɋɍ, 

ɢ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ) ɫɨɯɪɚɧɹɸɬɫɹ ɩɪɢ ɡɚɜɟɪɲɟɧɢɢ – 

ɨɬɤɚɡ ɩɪɢ ɯɨɪɨɲɟɣ ɨɬɥɚɞɤɟ ɩɪɨɢɡɨɣɬɢ ɧɟ ɦɨɠɟɬ.  
Ɉɬɤɚɡ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɂɍ) ɢɥɢ ɭɫɬɪɨɣ-

ɫɬɜɚ ɢɡɦɟɪɟɧɢɣ (ɍɂ) ɜ ɥɸɛɨɦ ɫɥɭɱɚɟ ɩɪɢɜɟɞɟɬ ɤ ɢɫ-
ɤɚɠɟɧɢɸ ɞɚɧɧɵɯ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɤ ɨɬɤɚɡɭ ɜɫɟɣ ɫɢɫ-
ɬɟɦɵ, ɩɨɷɬɨɦɭ ɨɛɟɫɩɟɱɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɭɧɢɜɟɪɫɚɥɶ-
ɧɵɦɢ ɩɪɨɝɪɚɦɦɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɡɞɟɫɶ ɧɟɜɨɡɦɨɠɧɨ. 
Ɇɨɞɭɥɶ ɫɪɚɜɧɟɧɢɹ ɞɜɭɯ ɪɟɡɭɥɶɬɚɬɨɜ ɫɨɞɟɪɠɢɬ ɞɨɫɬɚ-
ɬɨɱɧɨ ɩɪɨɫɬɨɣ ɚɥɝɨɪɢɬɦ, ɢ ɩɪɨɫɬɵɦ ɬɟɫɬɢɪɨɜɚɧɢɟɦ 

ɷɬɨɝɨ ɦɨɞɭɥɹ ɦɨɠɧɨ ɫɜɟɫɬɢ ɜɟɪɨɹɬɧɨɫɬɶ ɨɬɤɚɡɚ ɜ ɧɟɦ 

ɤ ɧɭɥɸ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɜɹɡɶ ɷɬɢɯ ɦɨɞɭɥɟɣ ɫɨ ɫɪɟɞɨɣ 

ɢɫɩɨɥɧɟɧɢɹ ɦɨɠɧɨ ɪɟɚɥɢɡɨɜɚɬɶ ɱɟɪɟɡ ɫɬɚɬɢɱɟɫɤɭɸ 

ɤɨɦɩɨɧɨɜɤɭ ɢɥɢ ɫɬɚɬɢɱɟɫɤɢɟ ɢɥɢ ɞɢɧɚɦɢɱɟɫɤɢɟ ɛɢɛ-

ɥɢɨɬɟɤɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɟɞɢɧɫɬɜɟɧɧɨɟ «ɫɥɚɛɨɟ ɡɜɟ-
ɧɨ» ɧɚɲɟɣ ɫɢɫɬɟɦɵ – ɷɬɨ ɦɭɥɶɬɢɜɟɪɫɢɢ [43], ɬɚɤ ɤɚɤ ɜ 
ɧɢɯ ɩɪɨɢɡɜɨɞɹɬɫɹ ɫɥɨɠɧɵɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɨɩɟɪɚ-
ɰɢɢ. Ɂɞɟɫɶ ɜɨɡɦɨɠɧɨ ɧɟɫɤɨɥɶɤɨ ɜɚɪɢɚɧɬɨɜ ɜɡɚɢɦɨ- 

ɞɟɣɫɬɜɢɹ ɫɨ ɫɪɟɞɨɣ (ɧɢɠɟ ɨɧɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɨɪɹɞ-
ɤɟ ɜɨɡɪɚɫɬɚɧɢɹ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɩɚɦɹɬɢ).  

ɋɬɚɬɢɱɟɫɤɚɹ ɤɨɦɩɨɧɨɜɤɚ – ɢɡ ɢɫɯɨɞɧɵɯ ɤɨɞɨɜ ɥɢɛɨ 
ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɚɬɢɱɟɫɤɢɯ ɛɢɛɥɢɨɬɟɤ. ɉɪɨɟɤɬ 
ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ ɜɵɝɥɹɞɢɬ ɤɚɤ ɧɚɛɨɪ ɢɫɯɨɞɧɵɯ 
ɬɟɤɫɬɨɜ (ɥɢɛɨ ɨɛɴɟɤɬɧɵɯ ɤɨɞɨɜ) ɋɆȼɂ, ɜ ɤɨɬɨɪɵɣ 

ɬɪɟɛɭɟɬɫɹ ɩɨɦɟɫɬɢɬɶ ɩɨɞ ɫɬɪɨɝɨ ɡɚɞɚɧɧɵɦɢ ɢɦɟɧɚɦɢ 

ɢɫɯɨɞɧɵɟ ɬɟɤɫɬɵ (ɥɢɛɨ ɨɛɴɟɤɬɧɵɟ ɤɨɞɵ) ɦɭɥɶɬɢɜɟɪ-
ɫɢɣ, ɂɍ, ɍɂ, ɚ ɬɚɤɠɟ ɦɨɞɭɥɶ ɫɪɚɜɧɟɧɢɹ ɞɜɭɯ ɪɟɡɭɥɶ-
ɬɚɬɨɜ. ɉɨɫɥɟ ɷɬɨɝɨ ɜɵɡɵɜɚɟɬɫɹ makefile – ɮɚɣɥ ɫɛɨɪɤɢ 

ɩɪɨɟɤɬɚ (ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, ɯɪɚɧɹɳɢɣ ɞɚɧɧɵɟ ɩɪɨɟɤɬɚ), 
ɢ ɩɨɥɭɱɚɟɬɫɹ ɢɫɩɨɥɧɹɟɦɵɣ ɦɨɞɭɥɶ, ɝɨɬɨɜɵɣ ɤ ɢɫɩɨɥ-
ɧɟɧɢɸ.  

ɉɪɟɢɦɭɳɟɫɬɜɚ ɫɬɚɬɢɱɟɫɤɨɣ ɤɨɦɩɨɧɨɜɤɢ ɫɥɟɞɭɸ-

ɳɢɟ. 
1. ɉɪɨɫɬɵɟ ɦɟɯɚɧɢɡɦɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ 

ɦɨɞɭɥɹɦɢ. Ɉɛɪɚɳɟɧɢɟ ɤ ɮɭɧɤɰɢɢ ɦɨɞɭɥɹ ɹɜɥɹɟɬɫɹ 
ɩɪɨɫɬɵɦ ɜɵɡɨɜɨɦ ɮɭɧɤɰɢɢ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ 
ɨɛɴɟɦ ɤɨɞɚ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɦɨɠ-
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ɧɵɯ ɨɲɢɛɨɤ. Ʉ ɬɨɦɭ ɠɟ ɷɬɨ ɫɚɦɵɣ ɛɵɫɬɪɵɣ ɢɡ ɜɫɟɯ 
ɜɚɪɢɚɧɬɨɜ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ.  

2. ɗɬɚ ɦɨɞɟɥɶ ɨɛɥɚɞɚɟɬ ɫɚɦɨɣ ɛɨɥɶɲɨɣ ɩɪɨɢɡɜɨ-
ɞɢɬɟɥɶɧɨɫɬɶɸ ɢ ɫɚɦɨɣ ɧɢɡɤɨɣ ɩɨɬɪɟɛɧɨɫɬɶɸ ɜ ɩɚɦɹ-
ɬɢ. 

3. Ⱦɚɧɧɚɹ ɦɨɞɟɥɶ ɬɪɟɛɭɟɬ ɨɬ Ɉɋ (ɥɢɛɨ ɷɦɭɥɢ-

ɪɭɸɳɟɝɨ ɟɟ ɦɨɞɭɥɹ) ɬɨɥɶɤɨ ɧɚɥɢɱɢɹ ɮɭɧɤɰɢɣ ɩɨɞ-

ɞɟɪɠɤɢ ɦɧɨɝɨɩɨɬɨɤɨɜɨɫɬɢ ɢ ɨɛɴɟɤɬɨɜ ɫɢɧɯɪɨɧɢɡɚɰɢɢ. 

Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɨɬɧɟɫɟɦ ɫɥɟɞɭɸɳɟɟ:  
1. Ɉɛɳɢɣ ɩɪɨɰɟɫɫ ɞɥɹ ɜɫɟɯ ɦɨɞɭɥɟɣ. Ɉɞɧɨ ɧɟɨɛ-

ɪɚɛɨɬɚɧɧɨɟ ɢɫɤɥɸɱɟɧɢɟ ɜ ɥɸɛɨɦ ɦɨɞɭɥɟ ɩɪɢɜɟɞɟɬ  
ɤ ɨɬɤɚɡɭ ɩɪɨɰɟɫɫɚ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɜɫɟɣ ɫɢɫɬɟɦɵ 

ɭɩɪɚɜɥɟɧɢɹ.  
2. Ɉɛɳɟɟ ɚɞɪɟɫɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɭ ɜɟɪɫɢɣ ɢ ɫɪɟɞɵ 

ɢɫɩɨɥɧɟɧɢɹ. ɉɪɢ «ɡɚɜɢɫɚɧɢɢ» ɨɞɧɨɣ ɢɡ ɜɟɪɫɢɣ, 

ɋɆȼɂ ɜɵɧɭɠɞɟɧɚ ɛɭɞɟɬ ɟɟ ɩɟɪɟɡɚɩɭɫɬɢɬɶ, ɬ. ɟ. ɭɞɚ-
ɥɢɬɶ ɫɬɚɪɵɣ ɩɨɬɨɤ ɢ ɫɨɡɞɚɬɶ ɟɝɨ ɡɚɧɨɜɨ. ɂɡ-ɡɚ ɨɛɳɟɝɨ 
ɚɞɪɟɫɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ (Ɉɋ) 

ɡɚɛɥɨɤɢɪɭɟɬ ɜɟɫɶ ɩɪɨɰɟɫɫ ɧɚ ɜɪɟɦɹ ɭɞɚɥɟɧɢɹ ɩɨɬɨɤɚ 
(ɱɬɨ ɦɨɠɟɬ ɩɪɨɞɥɢɬɶɫɹ ɨɬ ɦɢɥɥɢɫɟɤɭɧɞ ɞɨ ɧɟɫɤɨɥɶɤɢɯ 
ɫɟɤɭɧɞ), ɱɬɨ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɤɚɬɚɫɬɪɨɮɢɱɧɵɦ ɞɥɹ 
ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ.  

3. ɇɚɤɚɩɥɢɜɚɟɦɵɟ ɭɬɟɱɤɢ ɩɚɦɹɬɢ. ɉɪɢ ɩɟɪɟɡɚɩɭɫ-
ɤɟ ɜɟɪɫɢɢ ɧɟɢɡɛɟɠɧɨ ɛɭɞɭɬ ɜɨɡɧɢɤɚɬɶ ɭɬɟɱɤɢ ɩɚɦɹɬɢ, 

ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɧɟɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ (ɥɢɛɨ 
ɨɬɤɚɡɭ) ɤɚɤ ɫɪɟɞɵ ɢɫɩɨɥɧɟɧɢɹ, ɬɚɤ ɢ ɩɟɪɟɡɚɩɭɳɟɧɧɵɯ 
ɜɟɪɫɢɣ. Ȼɨɪɨɬɶɫɹ ɫ ɧɢɦɢ ɦɨɠɧɨ, ɥɢɛɨ ɫɨɡɞɚɜ ɜ ɋɆȼɂ 

ɨɛɳɢɟ ɦɟɯɚɧɢɡɦɵ ɜɵɞɟɥɟɧɢɹ ɢ ɨɫɜɨɛɨɠɞɟɧɢɹ ɩɚɦɹɬɢ 

ɢ ɨɛɹɡɚɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɦɭɥɶɬɢɜɟɪɫɢɢ (ɱɬɨ ɧɟ-
ɫɤɨɥɶɤɨ ɫɧɢɡɢɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ), ɥɢɛɨ ɢɫɩɨɥɶɡɨ-
ɜɚɬɶ ɫɬɚɬɢɱɟɫɤɭɸ ɩɚɦɹɬɶ (ɱɬɨ ɧɟ ɜɫɟɝɞɚ ɜɨɡɦɨɠɧɨ). 

4. Ⱦɥɹ ɜɧɟɫɟɧɢɹ ɢɡɦɟɧɟɧɢɣ ɜ ɥɸɛɭɸ ɱɚɫɬɶ ɫɢɫɬɟ-
ɦɵ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɤɨɦɩɢɥɢɪɨɜɚɬɶ ɜɫɸ ɫɢɫɬɟɦɭ ɢ 

ɡɚɧɨɜɨ ɩɪɨɢɡɜɨɞɢɬɶ ɫɛɨɪɤɭ ɩɪɨɟɤɬɚ. 
ɉɪɢ ɤɨɦɩɨɧɨɜɤɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɢɧɚɦɢɱɟɫɤɢɯ 

ɛɢɛɥɢɨɬɟɤ ɫɪɟɞɚ ɦɭɥɶɬɢɜɟɪɫɢɨɧɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɢɫɩɨɥɧɹɟɦɵɦ ɦɨɞɭɥɟɦ. Ɏɚɣɥɵ ɫ ɂɍ, 

ɍɂ, ɜɟɪɫɢɹɦɢ, ɦɨɞɭɥɟɦ ɫɪɚɜɧɟɧɢɹ ɞɜɭɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢ 

ɮɚɣɥ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɟɧɵ ɜ ɜɢɞɟ ɞɢɧɚɦɢɱɟɫɤɢɯ ɛɢɛ-

ɥɢɨɬɟɤ ɫɨ ɫɬɪɨɝɨ ɡɚɞɚɧɧɵɦɢ ɜ ɮɚɣɥɟ ɩɪɨɟɤɬɚ ɢɦɟɧɚ-
ɦɢ. Ⱦɥɹ ɡɚɩɭɫɤɚ ɬɚɤɨɝɨ ɩɪɨɟɤɬɚ ɞɨɫɬɚɬɨɱɧɨ ɩɨɦɟɫɬɢɬɶ 
ɜɫɟ ɮɚɣɥɵ ɜ ɨɞɧɭ ɩɚɩɤɭ ɢ ɡɚɩɭɫɬɢɬɶ ɢɫɩɨɥɧɹɟɦɵɣ 

ɦɨɞɭɥɶ. 
ɉɪɟɢɦɭɳɟɫɬɜɚ ɩɪɢ ɤɨɦɩɨɧɨɜɤɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɞɢɧɚɦɢɱɟɫɤɢɯ ɛɢɛɥɢɨɬɟɤ: 
– ɩɪɨɫɬɵɟ ɦɟɯɚɧɢɡɦɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ 

ɦɨɞɭɥɹɦɢ; 

– ɞɚɧɧɚɹ ɦɨɞɟɥɶ ɧɟ ɬɪɟɛɭɟɬ ɨɬ Ɉɋ (ɥɢɛɨ ɷɦɭɥɢ-

ɪɭɸɳɟɝɨ ɟɟ ɦɨɞɭɥɹ) ɧɚɥɢɱɢɹ ɮɭɧɤɰɢɣ ɩɨɞɞɟɪɠɤɢ 

ɦɧɨɝɨɩɨɬɨɤɨɜɨɫɬɢ ɢ ɨɛɴɟɤɬɨɜ ɫɢɧɯɪɨɧɢɡɚɰɢɢ. 

ɇɟɞɨɫɬɚɬɤɢ ɩɨɞɯɨɞɚ: 
– ɨɛɳɢɣ ɩɪɨɰɟɫɫ ɞɥɹ ɜɫɟɯ ɦɨɞɭɥɟɣ; 

– ɨɛɳɟɟ ɚɞɪɟɫɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɭ ɜɟɪɫɢɣ ɢ ɫɪɟɞɵ 

ɢɫɩɨɥɧɟɧɢɹ; 
– ɧɚɤɚɩɥɢɜɚɟɦɵɟ ɭɬɟɱɤɢ ɩɚɦɹɬɢ. 

ȼ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɤɨɦɩɨɧɟɧɬɵ ɜɵɩɨɥɧɟɧɵ ɜ ɨɬɞɟɥɶ-
ɧɵɯ ɢɫɩɨɥɧɹɟɦɵɯ ɦɨɞɭɥɹɯ, ɞɥɹ ɡɚɩɭɫɤɚ ɩɪɨɟɤɬɚ ɧɟɨɛ-
ɯɨɞɢɦɨ ɡɚɩɭɫɬɢɬɶ ɜɫɟ ɷɬɢ ɦɨɞɭɥɢ. Ⱦɟɥɚɬɶ ɷɬɨ ɜɪɭɱɧɭɸ 

ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ, ɬɚɤ ɤɚɤ ɷɬɨ ɫɬɚɜɢɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶ-
ɧɨɫɬɶ ɫɪɟɞɵ ɜ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɨɩɟɪɚɬɨɪɚ. ɉɨɷɬɨɦɭ 
ɫɥɟɞɭɟɬ ɫɨɡɞɚɬɶ ɫɩɟɰɢɚɥɶɧɵɟ ɩɪɨɝɪɚɦɦɵ-ɚɝɟɧɬɵ, ɫɥɟ-
ɞɹɳɢɟ ɡɚ ɡɚɩɭɫɤɨɦ ɜɫɟɯ ɦɨɞɭɥɟɣ ɢ ɩɟɪɟɡɚɩɭɫɤɚɸɳɢɟ 

ɢɯ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɚɤɨɣ ɦɨ-
ɞɟɥɢ ɞɥɹ ɢɫɩɨɥɧɟɧɢɹ ɜɫɟɯ ɦɨɞɭɥɟɣ ɧɚ ɨɞɧɨɦ ɤɨɦɩɶɸ-

ɬɟɪɟ ɚɝɟɧɬɵ ɦɨɝɭɬ ɛɵɬɶ ɜɫɬɪɨɟɧɵ ɜ ɫɪɟɞɭ ɢɫɩɨɥɧɟɧɢɹ 
ɱɟɪɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɨɞ ɜ ɮɚɣɥɟ ɩɪɨɟɤɬɚ. ɇɨ ɩɪɢ 

ɫɟɬɟɜɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɦɨɞɭɥɟɣ ɜɫɬɪɨɢɬɶ ɚɝɟɧɬɨɜ ɜ 
ɫɪɟɞɭ ɛɭɞɟɬ ɫɥɨɠɧɨ, ɩɨɬɨɦɭ ɱɬɨ ɜɨɡɧɢɤɧɭɬ ɬɪɭɞɧɨɫɬɢ 

ɫ ɨɬɫɥɟɠɢɜɚɧɢɟɦ ɫɨɫɬɨɹɧɢɹ ɩɪɨɰɟɫɫɚ ɧɚ ɭɞɚɥɟɧɧɨɣ 

ɦɚɲɢɧɟ ɢ ɟɝɨ ɭɞɚɥɟɧɧɨɝɨ ɩɟɪɟɡɚɩɭɫɤɚ. 
Ⱦɚɧɧɭɸ ɦɨɞɟɥɶ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɟ, ɨɬɥɢ-

ɱɚɸɳɢɟɫɹ ɜɢɞɨɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɢɫɩɨɥɧɹɟ-
ɦɵɦɢ ɦɨɞɭɥɹɦɢ. ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɱɟɪɟɡ ɨɛɳɢɟ ɭɱɚɫɬ-
ɤɢ ɩɚɦɹɬɢ (ɧɚɩɪɢɦɟɪ, ɮɚɣɥɵ) ɨɛɥɚɞɚɟɬ ɪɹɞɨɦ ɩɪɟ-
ɢɦɭɳɟɫɬɜ:  

– ɧɟɬ ɭɬɟɱɟɤ ɩɚɦɹɬɢ ɩɪɢ ɪɟɫɬɚɪɬɟ ɩɨɬɨɤɨɜ;  
– ɭɬɟɱɤɢ ɩɚɦɹɬɢ ɧɟɤɚɬɚɫɬɪɨɮɢɱɧɵ;  

– ɧɟɨɛɪɚɛɨɬɚɧɧɨɟ ɢɫɤɥɸɱɟɧɢɟ ɩɪɢɜɟɞɟɬ ɬɨɥɶɤɨ ɤ 
ɨɬɤɚɡɭ ɨɞɧɨɝɨ ɦɨɞɭɥɹ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɛɟɡɨɩɚɫɧɨ ɞɥɹ 
ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ. 

ɇɟɞɨɫɬɚɬɤɢ, ɯɚɪɚɤɬɟɪɧɵɟ ɞɥɹ ɞɚɧɧɨɣ ɦɨɞɟɥɢ, ɫɥɟ-
ɞɭɸɳɢɟ: 

1. ɍɫɥɨɠɧɟɧɢɟ ɦɨɞɭɥɟɣ ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ 
ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɞɨɫɬɭɩɚ ɤ ɨɛɳɢɦ ɭɱɚɫɬɤɚɦ ɩɚɦɹɬɢ ɢ, 

ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɜɨɡɦɨɠɧɨɟ ɫɧɢɠɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ.  

Ʉ ɬɨɦɭ ɠɟ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɫɢɬɭɚɰɢɢ, ɫɩɨɫɨɛɧɵɟ 
ɩɪɢɜɟɫɬɢ ɤ ɨɬɤɚɡɭ ɫɢɫɬɟɦɵ. ɇɚɩɪɢɦɟɪ, ɨɬɤɚɡ ɨɞɧɨɝɨ 
ɢɡ ɦɨɞɭɥɟɣ ɜ ɦɨɦɟɧɬ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ: ɩɨɦɟɳɟɧɧɵɟ ɜ 
ɩɚɦɹɬɶ ɞɚɧɧɵɟ ɧɟɤɨɪɪɟɤɬɧɵ ɢɡ-ɡɚ ɭɞɚɥɟɧɢɹ ɩɪɨɰɟɫɫɚ 
ɫ ɦɨɞɭɥɟɦ, ɩɨɫɥɟɞɧɢɣ ɭɠɟ ɧɢɤɨɝɞɚ ɧɟ ɫɦɨɠɟɬ ɫɨɨɛ-
ɳɢɬɶ ɨ ɡɚɜɟɪɲɟɧɢɢ ɨɩɟɪɚɰɢɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɫɪɟɞɟ, 
ɚ ɫɪɟɞɚ ɧɟ ɫɦɨɠɟɬ ɨɩɪɟɞɟɥɢɬɶ, ɱɬɨ Ɉɋ ɭɧɢɱɬɨɠɢɥɚ 
ɦɨɞɭɥɶ ɢɡ-ɡɚ ɨɬɤɚɡɚ, ɩɨɥɚɝɚɹ, ɱɬɨ ɬɨɬ ɩɪɨɢɡɜɨɞɢɬ ɩɟ-
ɪɟɞɚɱɭ ɞɚɧɧɵɯ. ɂɦɟɧɧɨ ɬɚɤɢɟ ɫɢɬɭɚɰɢɢ ɧɟɜɨɡɦɨɠɧɨ 
ɩɪɟɞɭɫɦɨɬɪɟɬɶ, ɚ ɩɨ ɫɬɚɬɢɫɬɢɤɟ ɛɨɥɟɟ 90 % ɫɛɨɟɜ ɢ 

ɨɬɤɚɡɨɜ ɩɪɨɝɪɚɦɦ ɫɜɹɡɚɧɨ ɫ ɧɟɤɨɪɪɟɤɬɧɨɣ ɪɚɛɨɬɨɣ 

ɩɚɦɹɬɢ. 

2. ɇɟɨɛɯɨɞɢɦɨ ɧɚɩɢɫɚɧɢɟ ɫɩɟɰɢɚɥɶɧɵɯ ɩɪɨ-
ɝɪɚɦɦ-ɚɝɟɧɬɨɜ ɞɥɹ ɪɟɫɬɚɪɬɚ ɦɨɞɭɥɟɣ. 

3. Ⱦɚɧɧɚɹ ɦɨɞɟɥɶ ɤɨɦɩɨɧɨɜɤɢ ɦɨɞɭɥɟɣ ɩɪɢɦɟɧɢ-

ɦɚ, ɬɨɥɶɤɨ ɟɫɥɢ Ɉɋ (ɥɢɛɨ ɷɦɭɥɢɪɭɸɳɢɣ ɟɟ ɦɨɞɭɥɶ) 
ɩɨɞɞɟɪɠɢɜɚɟɬ ɞɢɧɚɦɢɱɟɫɤɨɟ ɩɨɞɤɥɸɱɟɧɢɟ ɛɢɛɥɢɨɬɟɤ. 
Ʉɨɝɞɚ ɤɨɦɩɨɧɟɧɬɵ ɜɵɩɨɥɧɟɧɵ ɜ ɨɬɞɟɥɶɧɵɯ ɢɫ-

ɩɨɥɧɹɟɦɵɯ ɦɨɞɭɥɹɯ ɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɨɪɝɚɧɢɡɨɜɚɧɨ 
ɱɟɪɟɡ ɫɟɬɟɜɨɣ ɩɪɨɬɨɤɨɥ, ɭɤɚɡɚɧɧɵɣ ɩɨɞɯɨɞ ɬɚɤɠɟ ɨɛ-

ɥɚɞɚɟɬ ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜ:  
– ɧɟɬ ɭɬɟɱɟɤ ɩɚɦɹɬɢ ɩɪɢ ɪɟɫɬɚɪɬɟ ɩɨɬɨɤɨɜ;  
– ɭɬɟɱɤɢ ɩɚɦɹɬɢ ɧɟɤɚɬɚɫɬɪɨɮɢɱɧɵ;  

– ɧɟɨɛɪɚɛɨɬɚɧɧɨɟ ɢɫɤɥɸɱɟɧɢɟ ɩɪɢɜɟɞɟɬ ɬɨɥɶɤɨ ɤ 
ɨɬɤɚɡɭ ɨɞɧɨɝɨ ɦɨɞɭɥɹ ɢ ɛɟɡɨɩɚɫɧɨ ɞɥɹ ɫɢɫɬɟɦɵ ɜ ɰɟ-
ɥɨɦ;  

– ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɵɱɢɫɥɟɧɢɣ ɩɨ ɫɟɬɢ. 

Ɉɞɧɚɤɨ ɷɬɨ ɧɟ ɢɫɤɥɸɱɚɟɬ ɡɚɩɭɫɤ ɢ ɜɵɩɨɥɧɟɧɢɟ 
ɜɫɟɯ ɦɨɞɭɥɟɣ ɧɚ ɨɞɧɨɣ ɗȼɆ: ɫɨɜɪɟɦɟɧɧɵɟ ɫɟɬɟɜɵɟ 
ɩɪɨɬɨɤɨɥɵ ɩɨɡɜɨɥɹɸɬ ɩɪɨɢɡɜɨɞɢɬɶ ɫɨɟɞɢɧɟɧɢɟ ɫ ɫɚ-
ɦɢɦ ɫɨɛɨɣ, ɱɬɨ ɧɟɪɟɞɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ 
ɪɚɡɥɢɱɧɨɝɨ ɉɈ.  

Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ: 

– ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɧɚɩɢɫɚɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɩɪɨ-
ɝɪɚɦɦ-ɚɝɟɧɬɨɜ ɞɥɹ ɪɟɫɬɚɪɬɚ ɦɨɞɭɥɟɣ; 

– ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɞɚɧɧɨɣ ɦɨɞɟɥɢ ɤɨɦ-

ɩɨɧɨɜɤɢ ɦɨɞɭɥɟɣ ɬɨɥɶɤɨ ɞɥɹ Ɉɋ (ɥɢɛɨ ɷɦɭɥɢɪɭɸɳɢɯ 
ɟɟ ɦɨɞɭɥɟɣ), ɩɨɞɞɟɪɠɢɜɚɸɳɢɯ ɪɚɛɨɬɭ ɫ ɫɟɬɟɜɵɦɢ 

ɩɪɨɬɨɤɨɥɚɦɢ. 
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ȼ ɪɹɞɟ ɪɚɛɨɬ [22–26; 44–46] ɛɵɥɢ ɪɟɚɥɢɡɨɜɚɧɵ ɜɫɟ 
ɪɚɫɫɦɨɬɪɟɧɧɵɟ ɜɚɪɢɚɧɬɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɨɞɭɥɟɣ ɫɨ 
ɫɪɟɞɨɣ ɢɫɩɨɥɧɟɧɢɹ. ȼɚɠɧɨ, ɱɬɨ ɩɪɢ ɫɛɨɪɤɟ ɫɜɨɟɝɨ 
ɫɨɛɫɬɜɟɧɧɨɝɨ ɩɪɨɟɤɬɚ ɦɨɠɧɨ ɭɤɚɡɚɬɶ ɥɸɛɨɣ ɢɡ ɧɢɯ 
ɱɟɪɟɡ ɞɢɪɟɤɬɢɜɵ ɤɨɦɩɢɥɹɬɨɪɚ. 

  . ɇɚ ɨɫ-
ɧɨɜɟ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜɵɲɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɬɪɭɤɬɭ-
ɪɵ ɫɢɫɬɟɦɵ ɦɭɥɶɬɢɜɟɪɫɢɨɧɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ ɩɪɨ-
ɝɪɚɦɦɧɵɯ ɦɨɞɭɥɟɣ ɪɚɫɫɦɨɬɪɢɦ ɟɟ ɩɪɨɝɪɚɦɦɧɭɸ ɦɨ-
ɞɟɥɶ [32]. Ⱦɥɹ ɷɬɨɝɨ ɪɚɫɩɪɟɞɟɥɢɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ 
ɛɥɨɤɢ ɩɨ C++ ɤɥɚɫɫɚɦ. Ɍɨɝɞɚ ɩɪɨɝɪɚɦɦɧɚɹ ɦɨɞɟɥɶ 
ɛɭɞɟɬ ɜɵɝɥɹɞɟɬɶ ɬɚɤ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɜ ɬɚɛɥɢɰɟ. Ⱦɚɧɧɚɹ 
ɦɨɞɟɥɶ ɤɥɚɫɫɨɜ ɩɨɡɜɨɥɹɟɬ ɩɪɨɝɪɚɦɦɧɨ ɪɟɚɥɢɡɨɜɚɬɶ 
ɜɫɟ ɪɚɫɫɦɨɬɪɟɧɧɵɟ ɪɚɧɟɟ ɦɨɞɟɥɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɪɨ-
ɝɪɚɦɦɧɵɯ ɦɨɞɭɥɟɣ ɫɨ ɫɪɟɞɨɣ ɢɫɩɨɥɧɟɧɢɹ. ɉɪɢ ɫɬɚɬɢ-

ɱɟɫɤɨɣ ɤɨɦɩɨɧɨɜɤɟ ɨɛɴɟɤɬɵ CAlgModule, CInput, 

COutput, CComparator ɯɪɚɧɹɬɫɹ ɜ ɜɢɞɟ ɢɫɯɨɞɧɵɯ ɤɨ-
ɞɨɜ ɥɢɛɨ ɜ ɫɬɚɬɢɱɟɫɤɢɯ ɛɢɛɥɢɨɬɟɤɚɯ, ɜɫɬɪɚɢɜɚɟɦɵɯ  
ɜ ɢɫɩɨɥɧɹɟɦɵɣ ɦɨɞɭɥɶ ɧɚ ɷɬɚɩɟ ɤɨɦɩɢɥɹɰɢɢ.  

ɉɪɢ ɤɨɦɩɨɧɨɜɤɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɢɧɚɦɢɱɟɫɤɢɯ 
ɛɢɛɥɢɨɬɟɤ CProject ɡɚɝɪɭɠɚɟɬ ɜɧɟɲɧɢɟ ɛɢɛɥɢɨɬɟɤɢ  

ɫ ɬɪɟɛɭɟɦɵɦɢ ɨɛɴɟɤɬɚɦɢ. ȼɨɡɦɨɠɟɧ ɜɚɪɢɚɧɬ, ɤɨɝɞɚ 
ɧɟɤɨɬɨɪɵɟ ɨɛɴɟɤɬɵ (ɧɚɩɪɢɦɟɪ, CInput ɢ COutput) 

ɜɫɬɚɜɥɹɸɬɫɹ ɜ ɩɪɨɟɤɬ ɫɬɚɬɢɱɟɫɤɢ, ɚ ɨɫɬɚɥɶɧɵɟ – ɞɢ-

ɧɚɦɢɱɟɫɤɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɨɧɤɪɟɬɧɨɣ ɡɚɞɚɱɢ ɭɤɚɡɚɬɶ ɷɬɢ ɫɜɟɞɟɧɢɹ ɜ ɤɨɧɫɬɪɭɤ-
ɬɨɪɟ ɨɛɴɟɤɬɚ CProject. ɉɪɢ ɷɬɨɦ ɤɨɦɩɨɧɟɧɬɵ ɜɵɩɨɥ-
ɧɟɧɵ ɜ ɜɢɞɟ ɨɬɞɟɥɶɧɵɯ ɢɫɩɨɥɧɹɟɦɵɯ ɦɨɞɭɥɟɣ. ɂ ɜ 
ɷɬɨɦ ɫɥɭɱɚɟ ɜ ɩɪɨɟɤɬ ɜɫɬɪɚɢɜɚɸɬɫɹ ɜɦɟɫɬɨ ɫɚɦɢɯ ɨɛɴ-

ɟɤɬɨɜ ɦɨɞɭɥɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɧɢɦɢ, ɚ ɫɚɦɢ ɨɛɴɟɤɬɵ 

ɱɟɪɟɡ ɩɪɨɝɪɚɦɦɵ-ɚɝɟɧɬɵ ɢɫɩɨɥɧɹɸɬɫɹ ɜ ɜɢɞɟ ɨɬɞɟɥɶ-
ɧɨɝɨ ɩɪɨɰɟɫɫɚ. ɂɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɪɟɚɥɢɡɭɟɬɫɹ ɩɨ-
ɫɪɟɞɫɬɜɨɦ ɫɟɬɟɜɨɝɨ ɩɪɨɬɨɤɨɥɚ ɥɢɛɨ ɨɛɳɢɯ ɭɱɚɫɬɤɨɜ 
ɩɚɦɹɬɢ. 

   -

  . ɉɪɢ ɪɟɚɥɢɡɚɰɢɢ ɫɪɟɞɵ 

ɦɭɥɶɬɢɜɟɪɫɢɨɧɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ ɫɭɳɟɫɬɜɭɟɬ ɞɜɚ ɦɨ-
ɦɟɧɬɚ, ɤɨɬɨɪɵɦ ɫɬɨɢɬ ɭɞɟɥɢɬɶ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ: ɨɛ-

ɳɢɣ ɚɥɝɨɪɢɬɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɋɆȼɂ ɢ ɚɥɝɨɪɢɬɦ 

ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɩɨɬɨɤɨɜ (ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɡɚɩɭɫɤɚ 
ɜɫɟɯ ɦɭɥɶɬɢɜɟɪɫɢɣ). Ɉɬ ɩɟɪɜɨɝɨ ɡɚɜɢɫɢɬ ɜɧɭɬɪɟɧɧɹɹ 
ɫɬɪɭɤɬɭɪɚ ɦɟɬɨɞɨɜ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɩɨɤɚɡɚɬɟɥɢ ɧɚ-
ɞɟɠɧɨɫɬɢ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. ȼɬɨɪɨɣ ɹɜɥɹɟɬɫɹ 
ɪɟɲɚɸɳɢɦ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɜɟɞɟɧɢɹ 
ɫɢɫɬɟɦɵ ɩɪɢ ɤɪɢɬɢɱɟɫɤɢɯ ɧɚɝɪɭɡɤɚɯ ɩɪɨɰɟɫɫɨɪɚ. 
ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɨɛɳɟɝɨ ɚɥɝɨɪɢɬɦɚ ɮɭɧɤɰɢɨɧɢɪɨ-

ɜɚɧɢɹ ɫɥɟɞɭɟɬ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɢɬɶ ɤɨɪɪɟɤɬɧɨɣ 

ɨɛɪɚɛɨɬɤɟ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɨɲɢɛɨɤ – ɜɵɞɟɥɢɬɶ ɷɬɚɩɵ, 

ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɨɬɤɚɡɭ ɜɫɟɣ ɫɢɫɬɟɦɵ. Ʉɚɠ-

ɞɵɣ ɛɥɨɤ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɦɩɥɟɤɫ ɦɟɪ, ɪɟɚɥɢ-

ɡɭɟɦɵɯ ɪɚɡɥɢɱɧɵɦɢ ɦɨɞɭɥɹɦɢ ɫɢɫɬɟɦɵ. 

Ⱥɥɝɨɪɢɬɦ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɩɨɬɨɤɨɜ ɫɢɫɬɟɦɵ ɫɨ-
ɫɬɚɜɥɟɧ ɧɚ ɨɫɧɨɜɟ ɬɟɨɪɢɢ ɪɚɡɪɚɛɨɬɤɢ ɦɭɥɶɬɢɡɚɞɚɱɧɵɯ 
ɫɢɫɬɟɦ [8; 47]. Ɉɧ ɢɫɩɨɥɶɡɭɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɛɪɚɫɵ-

ɜɚɸɳɢɟɫɹ ɫɢɝɧɚɥɶɧɵɟ ɨɛɴɟɤɬɵ ɢ ɮɭɧɤɰɢɢ ɨɠɢɞɚɧɢɹ 
ɫɢɝɧɚɥɚ, ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɟ ɜɫɟɦɢ ɫɨɜɪɟɦɟɧɧɵɦɢ ɨɩɟ-
ɪɚɰɢɨɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ. 

Ɋɚɡɪɚɛɨɬɚɧɧɵɟ ɚɥɝɨɪɢɬɦɵ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 3 ɢ 4. 
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Ʉɥɚɫɫ ɩɪɨɟɤɬɚ. ɗɬɨɬ ɤɥɚɫɫ ɩɟɪɟɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɢ ɫɢɫɬɟɦɵ ɞɥɹ ɡɚɞɚɧɢɹ ɤɨɧɤɪɟɬ-
ɧɵɯ ɮɭɧɤɰɢɣ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɢɫɬɟɦɵ: 

– ɨɛɴɟɤɬ ɜɜɨɞɚ ɞɚɧɧɵɯ; 
– ɪɚɡɦɟɪ ɫɬɪɭɤɬɭɪɵ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ; 
– ɨɛɴɟɤɬ ɜɵɜɨɞɚ ɞɚɧɧɵɯ; 
– ɪɚɡɦɟɪ ɫɬɪɭɤɬɭɪɵ ɜɵɯɨɞɧɵɯ ɞɚɧɧɵɯ; 
– ɤɨɥɢɱɟɫɬɜɨ ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɯ ɦɨɞɭɥɟɣ; 

– ɨɛɴɟɤɬɵ ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɯ ɦɨɞɭɥɟɣ; 

– ɨɛɴɟɤɬ ɫɪɚɜɧɟɧɢɹ ɞɜɭɯ ɪɟɡɭɥɶɬɚɬɨɜ; 
– ɪɚɡɦɟɪ ɫɬɪɭɤɬɭɪɵ ɫɨɫɬɨɹɧɢɹ ɨɞɧɨɝɨ ɦɨɞɭɥɹ. 
ȼɫɟ ɨɫɬɚɥɶɧɵɟ ɤɥɚɫɫɵ ɋɆȼɂ ɧɚ ɷɬɚɩɟ ɫɜɨɟɣ ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɢɫɩɨɥɶɡɭɸɬ ɷɬɭ ɢɧɮɨɪɦɚɰɢɸ 

CNVPEE 
Ɉɫɧɨɜɧɨɣ ɨɛɴɟɤɬ, ɨɧ ɤɨɧɫɬɪɭɢɪɭɟɬ ɜɫɸ ɫɢɫɬɟɦɭ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɫɜɹɡɶ ɦɟɠɞɭ ɨɛɴɟɤɬɚɦɢ CProject,

CStatistics ɢ CManager 

CStatistics 
ɗɬɨɬ ɨɛɴɟɤɬ ɯɪɚɧɢɬ ɫɬɚɬɢɫɬɢɤɭ ɩɪɨɰɟɫɫɚ ɜɵɩɨɥɧɟɧɢɹ ɪɚɫɱɟɬɚ, ɪɚɫɫɱɢɬɵɜɚɟɬ ɢ ɜɵɞɚɟɬ ɩɨ ɬɪɟɛɨɜɚ-

ɧɢɸ ɞɪɭɝɢɯ ɤɥɚɫɫɨɜ ɜɟɪɨɹɬɧɨɫɬɶ ɨɲɢɛɨɱɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɤɨɧɤɪɟɬɧɨɣ ɜɟɪɫɢɢ 

CManager 
ɂɝɪɚɟɬ ɪɨɥɶ ɞɢɫɩɟɬɱɟɪɚ ɜɫɟɣ ɫɢɫɬɟɦɵ: ɩɨɞɝɨɬɚɜɥɢɜɚɟɬ ɤ ɪɚɛɨɬɟ, ɫɨɝɥɚɫɭɟɬ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɜɫɟɯ

ɨɫɬɚɥɶɧɵɯ ɦɨɞɭɥɟɣ 

CInput Ɉɬɜɟɱɚɟɬ ɡɚ ɜɜɨɞ ɞɚɧɧɵɯ, ɬ. ɟ. ɫɱɢɬɵɜɚɟɬ ɩɨɤɚɡɚɧɢɹ ɭɫɬɪɨɣɫɬɜ ɢɡɦɟɪɟɧɢɹ 

CLauncher 
Ɉɫɭɳɟɫɬɜɥɹɟɬ ɩɨɲɚɝɨɜɨɟ ɜɵɩɨɥɧɟɧɢɟ ɪɚɫɱɟɬɚ ɜɟɪɫɢɣ, ɩɨɦɟɳɟɧɢɟ ɢɯ ɫɨɫɬɨɹɧɢɣ ɜ ɫɬɚɬɢɫɬɢɤɭ ɢ

ɤɨɪɪɟɤɬɢɪɭɟɬ ɧɟɜɟɪɧɵɟ ɫɨɫɬɨɹɧɢɹ ɜɟɪɫɢɣ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɛɥɨɤɚ ɪɟɲɟɧɢɹ 
CAlgModule Ⱥɥɝɨɪɢɬɦɢɱɟɫɤɢɣ ɦɨɞɭɥɶ (ȺɆ). ɂɫɩɨɥɧɹɟɬ ɪɨɥɶ ɜɟɪɫɢɢ ɪɚɫɱɟɬɚ 

CDecision 

Ȼɥɨɤ ɪɟɲɟɧɢɹ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɡɪɚɛɨɬɤɢ ɪɟɲɟɧɢɟ ɩɪɢɧɢɦɚɟɬɫɹ ɩɪɨɫɬɵɦ ɝɨɥɨɫɨɜɚɧɢɟɦ ɛɟɡ ɩɚ-
ɦɹɬɢ: ɫɚɦɚɹ ɛɨɥɶɲɚɹ ɝɪɭɩɩɚ ɪɚɜɧɵɯ ɫɨɫɬɨɹɧɢɣ – ɢɫɬɢɧɧɚ, ɚ ɜɫɟ ɨɫɬɚɥɶɧɵɟ – ɨɲɢɛɨɱɧɵ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ
ɬɨɝɨ, ɤɚɤ ɱɚɫɬɨ ɤɚɠɞɚɹ ɜɟɪɫɢɹ ɜɨɡɜɪɚɳɚɟɬ ɨɲɢɛɨɱɧɵɣ ɪɟɡɭɥɶɬɚɬ 

CComparator ɋɪɚɜɧɟɧɢɟ ɞɜɭɯ ɫɨɫɬɨɹɧɢɣ 

COutput Ɉɬɜɟɱɚɟɬ ɡɚ ɜɵɜɨɞ ɞɚɧɧɵɯ, ɬ. ɟ. ɡɚ ɩɟɪɟɞɚɱɭ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦ ɦɟɯɚɧɢɡɦɚɦ 
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Ɋɢɫ. 3. Ɉɛɳɢɣ ɚɥɝɨɪɢɬɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɋɆȼɂ 

(ɭ ɛɥɨɤɨɜ, ɜɵɞɟɥɟɧɧɵɯ ɩɭɧɤɬɢɪɨɦ, ɢɦɟɟɬɫɹ ɨɛɪɚɛɨɬɱɢɤ ɨɲɢɛɨɱɧɵɯ ɫɢɬɭɚɰɢɣ) 
 

ɂɦɟɸɬɫɹ ɥɢ ɞɚɧɧɵɟ, ɬɪɟɛɭɸɳɢɟ ɨɛɪɚ-
ɛɨɬɤɢ? 

Ɂɚɩɪɚɲɢɜɚɟɦ ɞɚɧɧɵɟ ɭ ɦɨɞɭɥɹ ɜɜɨɞɚ 
ɢ ɩɟɪɟɞɚɟɦ ɢɯ ɜɫɟɦ ɩɪɨɝɪɚɦɦɧɵɦ ɦɨɞɭɥɹɦ 

ɉɪɨɢɡɜɨɞɢɦ ɨɞɢɧ ɷɬɚɩ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ 
(ɤɚɠɞɵɦ ɩɪɨɝɪɚɦɦɧɵɦ ɦɨɞɭɥɟɦ) 

Ⱥɧɚɥɢɡɢɪɭɟɦ ɫɨɫɬɨɹɧɢɹ ɦɭɥɶɬɢɜɟɪɫɢɣ ɢ ɩɪɢɧɢɦɚɟɦ ɪɟɲɟɧɢɟ ɨ ɜɟɪɧɨɫɬɢ ɢɥɢ ɨɲɢɛɨɱ-
ɧɨɫɬɢ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ 

Ʉɨɪɪɟɤɬɢɪɭɟɦ ɨɲɢɛɨɱɧɵɟ ɫɨɫɬɨɹɧɢɹ 
ɦɨɞɭɥɟɣ ɧɚ ɩɟɪɜɨɟ ɢɡ ɤɨɪɪɟɤɬɧɵɯ 

ɍɜɟɥɢɱɢɜɚɟɦ ɫɱɟɬɱɢɤ ɨɬɤɚɡɨɜ ɞɥɹ ɦɨɞɭɥɟɣ ɫ ɨɲɢɛɨɱɧɵɦɢ ɫɨɫɬɨɹɧɢɹɦɢ. ɉɟɪɟɫɱɢɬɵɜɚɟɦ ɜɟɪɨ-
ɹɬɧɨɫɬɢ ɨɬɤɚɡɚ ɦɭɥɶɬɢɜɟɪɫɢɣ 

Ɂɚɩɪɚɲɢɜɚɟɦ ɪɟɡɭɥɶɬɚɬ ɭ ɩɟɪɜɨɝɨ ɢɡ 
ɦɨɞɭɥɟɣ ɫ ɤɨɪɪɟɤɬɧɵɦ ɫɨɫɬɨɹɧɢɟɦ  

ɉɟɪɟɞɚɟɦ ɤɨɪɪɟɤɬɧɵɣ ɪɟɡɭɥɶɬɚɬ  
ɦɨɞɭɥɸ ɜɵɜɨɞɚ 

ɞɚ 

ɞɚ 

ɗɬɨ ɡɚɜɟɪɲɚɸɳɢɣ ɷɬɚɩ? ɧɟɬ ɞɚ 

ɇɚɱɚɥɨ 

ɧɟɬ

ɧɟɬ 

Ɉɲɢɛɤɚ 

ɂɧɢɰɢɚɥɢɡɚɰɢɹ ɜɫɟɯ ɦɨɞɭɥɟɣ ɫɢɫɬɟɦɵ 

Ʉɨɧɟɰ 

Ƚɨɬɨɜɚ ɥɢ ɫɢɫɬɟɦɚ ɤ ɡɚɩɭɫɤɭ? 
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Ɋɢɫ. 4. Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɨɞɧɨɝɨ ɷɬɚɩɚ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ 
 

 ɍɫɬɪɨɣɫɬɜɨ ɩɨɞɚɱɢ ɫɢɝɧɚɥɚ 
 ɍɫɬɪɨɣɫɬɜɨ ɨɠɢɞɚɧɢɹ ɫɢɝɧɚɥɚ 

ɍɫɬɪɨɣɫɬɜɨ ɫɜɨɛɨɞɧɨ 
ɍɫɬɪɨɣɫɬɜɨ ɚɤɬɢɜɧɨ 

1) 

2) 

3) 

4 ) 

4 ) 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

 

 

 

 

 

ɋɆȼɂ ɩɨɞɯɨɞɢɬ ɤ ɬɨɱɤɟ ɜɵɩɨɥɧɟɧɢɹ 
ɨɞɧɨɝɨ ɷɬɚɩɚ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ. 
Ɇɭɥɶɬɢɜɟɪɫɢɢ 1, 2 ɢ 3 ɧɚɯɨɞɹɬɫɹ ɜ 
ɪɟɠɢɦɟ ɨɠɢɞɚɧɢɹ ɫɢɝɧɚɥɚ. 

ɋɆȼɂ ɩɨɞɚɟɬ ɫɢɝɧɚɥ ɡɚɩɭɫɤɚ ɦɭɥɶɬɢ-

ɜɟɪɫɢɣ. 

Ɇɭɥɶɬɢɜɟɪɫɢɢ 1, 2 ɢ 3 ɩɟɪɟɯɨɞɹɬ ɜ 
ɪɟɠɢɦ ɜɵɩɨɥɧɟɧɢɹ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ.

Ɂɚɬɟɦ ɋɆȼɂ ɧɚɱɢɧɚɟɬ ɨɠɢɞɚɬɶ ɫɢɝɧɚ-
ɥɵ ɨ ɡɚɜɟɪɲɟɧɢɢ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ 
ɦɭɥɶɬɢɜɟɪɫɢɹɦɢ ɜ ɬɟɱɟɧɢɟ ɨɩɪɟɞɟɥɟɧ-

ɧɨɝɨ ɜɪɟɦɟɧɢ. 

Ɇɭɥɶɬɢɜɟɪɫɢɢ ɜɟɞɭɬ ɨɛɪɚɛɨɬɤɭ ɞɚɧ-

ɧɵɯ. 

Ɇɭɥɶɬɢɜɟɪɫɢɢ ɭɫɩɟɜɚɸɬ ɨɛɪɚɛɨɬɚɬɶ 
ɜɫɟ ɞɚɧɧɵɟ ɞɨ ɢɫɬɟɱɟɧɢɹ ɜɵɞɟɥɟɧɧɨɝɨ 
ɩɟɪɢɨɞɚ ɢ ɫɨɨɛɳɚɸɬ ɨ ɝɨɬɨɜɧɨɫɬɢ 

ɋɆȼɂ. ɉɨɫɥɟ ɷɬɨɝɨ ɨɧɢ ɩɟɪɟɯɨɞɹɬ ɜ 
ɪɟɠɢɦ ɨɠɢɞɚɧɢɹ. ɋɆȼɂ ɜɵɯɨɞɢɬ ɢɡ 
ɪɟɠɢɦɚ ɨɠɢɞɚɧɢɹ. 

Ɇɭɥɶɬɢɜɟɪɫɢɢ 1 ɢ 3 ɭɫɩɟɜɚɸɬ ɨɛɪɚɛɨ-
ɬɚɬɶ ɞɚɧɧɵɟ ɡɚ ɜɵɞɟɥɟɧɧɵɣ ɩɟɪɢɨɞ ɢ 

ɫɨɨɛɳɢɬɶ ɨ ɝɨɬɨɜɧɨɫɬɢ ɋɆȼɂ. ɋɨ-
ɫɬɨɹɧɢɟ ɦɭɥɶɬɢɜɟɪɫɢɢ 2 ɫɱɢɬɚɟɬɫɹ 
ɨɲɢɛɨɱɧɵɦ. ɋɆȼɂ ɜɵɯɨɞɢɬ ɢɡ ɪɟɠɢ-

ɦɚ ɨɠɢɞɚɧɢɹ. 
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    . ȼɨ 
ɜɪɟɦɹ ɢɫɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɡ-
ɦɨɠɧɵ ɞɜɚ ɬɢɩɚ ɨɬɤɚɡɨɜ. ɉɟɪɜɵɣ ɬɢɩ ɨɬɤɚɡɚ ɫɜɹɡɚɧ ɫ 
ɧɚɪɭɲɟɧɢɟɦ ɧɨɪɦɚɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɪɨ-
ɝɪɚɦɦɵ ɢ ɜɨɡɛɭɠɞɟɧɢɟɦ ɢɫɤɥɸɱɟɧɢɹ. ɗɬɨ ɦɨɠɟɬ ɩɪɨ-
ɢɡɨɣɬɢ ɜ ɫɥɭɱɚɟ ɩɨɩɵɬɨɤ ɨɛɪɚɳɟɧɢɹ ɩɨ ɧɟɜɟɪɧɨɦɭ 
ɚɞɪɟɫɭ ɢɥɢ ɞɟɥɟɧɢɹ ɧɚ ɧɭɥɶ. Ɂɚ ɩɟɪɟɯɜɚɬ ɩɨɩɵɬɨɤ ɨɛ-

ɪɚɳɟɧɢɹ ɩɨ ɧɟɜɟɪɧɨɦɭ ɚɞɪɟɫɭ ɢ ɞɟɥɟɧɢɹ ɧɚ ɧɭɥɶ ɨɬ-
ɜɟɱɚɟɬ ɰɟɧɬɪɚɥɶɧɵɣ ɩɪɨɰɟɫɫɨɪ, ɜɨɡɛɭɠɞɚɸɳɢɣ ɢɫ-
ɤɥɸɱɟɧɢɹ ɜ ɨɬɜɟɬ ɧɚ ɷɬɢ ɨɲɢɛɤɢ. ɂɫɤɥɸɱɟɧɢɟ, ɜɨɡɛɭ-
ɠɞɟɧɧɨɟ ɩɪɨɰɟɫɫɨɪɨɦ, ɧɚɡɵɜɚɟɬɫɹ ɚɩɩɚɪɚɬɧɵɦ. ɇɨ 
ɜɨɡɛɭɠɞɚɬɶ ɢɫɤɥɸɱɟɧɢɹ ɦɨɝɭɬ ɢ ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟ-
ɦɚ, ɢ ɩɪɢɤɥɚɞɧɵɟ ɩɪɨɝɪɚɦɦɵ. Ɍɚɤɢɟ ɢɫɤɥɸɱɟɧɢɹ ɧɚ-
ɡɵɜɚɸɬɫɹ ɩɪɨɝɪɚɦɦɧɵɦɢ. ɇɟɨɛɪɚɛɨɬɚɧɧɨɟ ɢɫɤɥɸɱɟ-
ɧɢɟ ɜ ɥɸɛɨɦ ɫɥɭɱɚɟ ɜɟɞɟɬ ɤ ɭɧɢɱɬɨɠɟɧɢɸ ɩɪɨɰɟɫɫɚ 
ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ. ȼɬɨɪɨɣ ɬɢɩ ɨɬɤɚɡɚ ɫɜɹɡɚɧ ɫ 
ɡɚɰɢɤɥɢɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɵ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɨɝɪɚɦɦɚ 
ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɧɟ ɜɨɡɜɪɚɳɚɟɬ 
ɪɟɡɭɥɶɬɚɬ. ȼ ɫɢɫɬɟɦɚɯ ɭɩɪɚɜɥɟɧɢɹ ɜɪɟɦɹ ɹɜɥɹɟɬɫɹ 
ɤɪɢɬɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɟɦ, ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɜɜɟ-
ɫɬɢ ɜ ɫɪɟɞɭ ɢɫɩɨɥɧɟɧɢɹ ɬɚɤɨɣ ɩɚɪɚɦɟɬɪ, ɤɚɤ ɜɪɟɦɹ 
ɨɬɤɥɢɤɚ. ȿɫɥɢ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜ ɬɟɱɟɧɢɟ ɞɥɢ-

ɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, ɛɨɥɶɲɟɝɨ ɱɟɦ ɡɚɞɚɧɧɨɟ ɜɪɟɦɹ ɨɬ-
ɤɥɢɤɚ, ɧɟ ɜɨɡɜɪɚɳɚɟɬ ɪɟɡɭɥɶɬɚɬ, ɬɨ ɫɪɟɞɚ ɫɱɢɬɚɟɬ ɷɬɨɬ 
ɦɨɞɭɥɶ ɨɬɤɚɡɚɜɲɢɦ. ȼɵɹɜɥɟɧɢɟ ɨɬɤɚɡɨɜ ɢɦɟɧɧɨ ɬɚ-
ɤɢɦ ɫɩɨɫɨɛɨɦ ɩɨɡɜɨɥɢɬ ɧɚɦ ɨɬɛɪɨɫɢɬɶ ɱɚɫɬɶ ɧɟɜɟɪ-
ɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɧɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɜ ɪɟɲɚɸɳɟɦ 

ɚɥɝɨɪɢɬɦɟ. 
Ɉɩɪɟɞɟɥɹɸɳɢɦ ɡɜɟɧɨɦ ɦɭɥɶɬɢɜɟɪɫɢɨɧɧɨɣ ɫɢɫɬɟ-

ɦɵ ɹɜɥɹɟɬɫɹ ɛɥɨɤ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɨ ɤɨɪɪɟɤɬɧɨɫɬɢ 

ɢɥɢ ɨɲɢɛɨɱɧɨɫɬɢ ɫɨɫɬɨɹɧɢɣ ɦɭɥɶɬɢɜɟɪɫɢɣ. ɗɬɨɬ ɛɥɨɤ 
ɪɚɡɞɟɥɹɟɬ ɪɟɡɭɥɶɬɚɬɵ (ɜɵɯɨɞɵ) ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɩɪɨ-
ɝɪɚɦɦɧɵɯ ɜɟɪɫɢɣ ɧɚ ɤɨɪɪɟɤɬɧɵɟ ɢ ɨɲɢɛɨɱɧɵɟ [27]. 

ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɦɟɬɨɞɢɤ ɩɨɞɨɛɧɨɝɨ ɪɚɡɞɟɥɟɧɢɹ 
[21–28]. ɋɚɦɵɟ ɨɛɳɢɟ ɢɡ ɧɢɯ ɨɫɧɨɜɵɜɚɸɬɫɹ ɧɚ ɤɥɚɫ-
ɫɢɮɢɤɚɰɢɢ ɜɵɯɨɞɨɜ. ɇɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ ɢɡ 
ɷɬɢɯ ɦɟɬɨɞɢɤ ɹɜɥɹɸɬɫɹ ɝɨɥɨɫɨɜɚɧɢɟ ɚɛɫɨɥɸɬɧɵɦ 

ɛɨɥɶɲɢɧɫɬɜɨɦ, ɝɨɥɨɫɨɜɚɧɢɟ ɫɨɝɥɚɫɨɜɚɧɧɵɦ ɛɨɥɶɲɢɧ-
ɫɬɜɨɦ, ɚ ɬɚɤɠɟ ɧɟɱɟɬɤɨɟ ɝɨɥɨɫɨɜɚɧɢɟ ɫɨɝɥɚɫɨɜɚɧɧɵɦ 

ɛɨɥɶɲɢɧɫɬɜɨɦ. ȼ ɪɚɦɤɚɯ ɪɚɛɨɬɵ [27] ɩɪɟɞɥɨɠɟɧɵ 

ɭɥɭɱɲɟɧɢɹ ɷɬɢɯ ɦɟɬɨɞɢɤ, ɚ ɢɦɟɧɧɨ ɜɡɜɟɲɟɧɧɨɟ ɝɨɥɨ-
ɫɨɜɚɧɢɟ ɫɨɝɥɚɫɨɜɚɧɧɵɦ ɛɨɥɶɲɢɧɫɬɜɨɦ ɢ ɧɟɱɟɬɤɨɟ 
ɜɡɜɟɲɟɧɧɨɟ ɝɨɥɨɫɨɜɚɧɢɟ ɫɨɝɥɚɫɨɜɚɧɧɵɦ ɛɨɥɶɲɢɧɫɬ-

ɜɨɦ. Ɇɟɬɨɞɢɤɢ ɷɬɨɣ ɝɪɭɩɩɵ ɨɫɧɨɜɚɧɵ ɧɚ ɫɪɚɜɧɟɧɢɢ 

ɜɵɯɨɞɨɜ ɦɭɥɶɬɢɜɟɪɫɢɣ ɢ ɪɚɡɦɟɳɟɧɢɢ ɢɞɟɧɬɢɱɧɵɯ ɢɡ 
ɧɢɯ ɜ ɨɞɢɧɚɤɨɜɵɟ ɤɥɚɫɫɵ (ɩɨɞɦɧɨɠɟɫɬɜɚ). Ɉɞɧɚɤɨ ɜ 
ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɪɚɫɱɟɬɵ ɜɵɩɨɥɧɹɸɬɫɹ ɧɟ ɫ ɰɟɥɵɦɢ 

ɱɢɫɥɚɦɢ, ɨɩɪɟɞɟɥɟɧɢɟ ɢɞɟɧɬɢɱɧɨɫɬɢ ɜɵɯɨɞɨɜ ɹɜɥɹɟɬ-
ɫɹ ɡɚɬɪɭɞɧɢɬɟɥɶɧɵɦ. Ⱦɥɹ ɪɚɡɪɟɲɟɧɢɹ ɷɬɨɣ ɩɪɨɛɥɟɦɵ 

ɜɜɟɞɟɧɨ ɩɨɧɹɬɢɟ ɫɨɨɬɧɨɲɟɧɢɹ ɪɚɜɟɧɫɬɜɚ: ɦɵ ɛɭɞɟɦ 

ɝɨɜɨɪɢɬɶ, ɱɬɨ ɞɜɚ ɱɢɫɥɚ ɪɚɜɧɵ, ɟɫɥɢ ɨɧɢ ɨɬɥɢɱɚɸɬɫɹ 
ɦɟɧɶɲɟ, ɱɟɦ ɧɚ ɧɟɤɨɬɨɪɨɟ ɞɨɩɭɫɬɢɦɨɟ ɨɬɤɥɨɧɟɧɢɟ. 
ɗɬɢ ɫɨɨɬɧɨɲɟɧɢɹ ɧɟ ɬɪɟɛɭɸɬ ɜɵɩɨɥɧɟɧɢɹ ɫɜɨɣɫɬɜɚ 
ɬɪɚɧɡɢɬɢɜɧɨɫɬɢ. ɂɧɵɦɢ ɫɥɨɜɚɦɢ, ɟɫɥɢ ɢɡɜɟɫɬɧɨ, ɱɬɨ 
|a – b| < ε ɢ |b – c| < ε, ɬɨ ɨɬɫɸɞɚ ɧɟ ɫɥɟɞɭɟɬ ɱɬɨ  
|a – c| < ε, ɝɞɟ a, b ɢ c – ɧɟɤɨɬɨɪɵɟ ɱɢɫɥɚ. ɉɨɬɟɧɰɢɚɥɶ-
ɧɨɣ ɩɪɨɛɥɟɦɨɣ ɦɟɬɨɞɢɤ ɞɚɧɧɨɣ ɝɪɭɩɩɵ ɹɜɥɹɟɬɫɹ ɜɨɡ-
ɦɨɠɧɚɹ ɧɟɜɟɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɜɵɯɨɞɨɜ ɢ, ɤɚɤ ɫɥɟɞ-

ɫɬɜɢɟ, ɧɟɜɟɪɧɨɟ ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɹ, ɱɬɨ, ɜ ɤɨɧɟɱɧɨɦ 

ɫɱɟɬɟ, ɫɩɨɫɨɛɧɨ ɩɪɢɜɟɫɬɢ ɤ ɨɬɤɚɡɭ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟ-
ɧɢɹ. 

ȼɬɨɪɚɹ ɝɪɭɩɩɚ ɦɟɬɨɞɢɤ ɩɪɢɧɢɦɚɟɬ ɪɟɲɟɧɢɟ ɛɟɡ 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɜɵɯɨɞɨɜ. ȼ ɷɬɭ ɝɪɭɩɩɭ ɜɯɨɞɹɬ: ɦɟɞɢ-
ɚɧɧɨɟ ɝɨɥɨɫɨɜɚɧɢɟ ɢ ɜɡɜɟɲɟɧɧɨɟ ɦɟɞɢɚɧɧɨɟ ɝɨɥɨɫɨɜɚ-
ɧɢɟ. Ɉɧɢ ɜɵɛɢɪɚɸɬ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɢɡ ɜɫɟɯ ɜɵɯɨɞɨɜ 
ɤɚɤ ɤɨɪɪɟɤɬɧɨɟ [27]. 

. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ 

ɩɪɨɝɪɚɦɦɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɋɆȼɂ ɚɥɝɨɪɢɬɦɨɜ ɨɛɪɚɛɨɬ-
ɤɢ ɢɧɮɨɪɦɚɰɢɢ ɜ ɫɢɫɬɟɦɚɯ ɭɩɪɚɜɥɟɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚɪɢɹ, ɩɨɡɜɨ-
ɥɹɸɳɟɝɨ ɭɧɢɮɢɰɢɪɨɜɚɬɶ ɩɪɢɦɟɧɟɧɢɟ ɦɭɥɶɬɢɜɟɪɫɢɨɧ-

ɧɨɝɨ ɩɨɞɯɨɞɚ ɤ ɪɚɡɥɢɱɧɵɦ ɩɪɨɝɪɚɦɦɧɵɦ ɤɨɦɩɥɟɤɫɚɦ. 

Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɫɭɳɟɫɬɜɭɸɳɢɯ ɜ ɧɚ-
ɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɧɹɬɶ ɦɨɞɭɥɢ ɧɟ ɬɨɥɶ-
ɤɨ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɨɥɨɝɢɢ ɦɭɥɶɬɢɜɟɪɫɢɨɧɧɨɝɨ ɩɪɨ-
ɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɧɨ ɬɚɤɠɟ ɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɪɭɝɢɯ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɦɭɥɶɬɢɜɟɪɫɢɨɧɧɵɯ ɦɨɞɟɥɟɣ: ɜɨɫ-
ɫɬɚɧɚɜɥɢɜɚɸɳɢɯɫɹ ɛɥɨɤɨɜ, ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɜɨɫɫɬɚɧɚɜ-
ɥɢɜɚɸɳɢɯɫɹ ɛɥɨɤɨɜ, t/(n–1)-ɜɟɪɫɢɨɧɧɨɝɨ ɩɪɨɝɪɚɦɦɢ-

ɪɨɜɚɧɢɹ [31] ɢ ɦɭɥɶɬɢɜɟɪɫɢɨɧɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
ɫ ɫɚɦɨɩɪɨɜɟɪɤɨɣ. 
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