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ʂʫʙʘʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ɸʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ʀ.ʊ.ʊʨʫʙʠʣʠʥʘ, ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʷ 

 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʤʝʨʳ ʠʥʬʦʨʤʘʮʠʠ ʍʘʨʪʣʠ, 

ɹʦʣʴʮʤʘʥʘ ʠ ʐʝʥʥʦʥʘ ʦʙʱʝʠʟʚʝʩʪʥʳ. ʆʜʥʘʢʦ ʤʝʥʝʝ 

ʠʟʚʝʩʪʥʦ, ʢʘʢ ʦʥʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʚʟʘʠʤʦʩʚʷʟʘʥʳ 

ʤʝʞʜʫ ʩʦʙʦʡ. ʅʘʧʨʠʤʝʨ, ʥʝʤʥʦʛʠʝ ʠʟ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʩʤʦʛʫʪ ʚʥʷʪʥʦ 

ʦʙʲʷʩʥʠʪʴ, ʧʦʯʝʤʫ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʤʝʨʘ ʍʘʨʪʣʠ 

ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʵʥʪʨʦʧʠʡʥʦʡ ʤʝʨʳ 

ɹʦʣʴʮʤʘʥʘ. ʅʦ ʠ ʵʪʦ ʥʝ ʚʩʝ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʫʚʝʨʝʥʳ, ʯʪʦ ʤʝʨʘ ʐʝʥʥʦʥʘ ʷʚʣʷʝʪʩʷ 

ʦʙʦʙʱʝʥʠʝʤ ʤʝʨʳ ʍʘʨʪʣʠ ʜʣʷ ʥʝʨʘʚʥʦʚʝʨʦʷʪʥʳʭ 

ʩʦʙʳʪʠʡ. ʆʜʥʘʢʦ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ ʵʪʘ ʫʚʝʨʝʥʥʦʩʪʴ 

ʷʚʣʷʝʪʩʷ ʚʩʝʛʦ ʣʠʰʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 

ʟʘʙʣʫʞʜʝʥʠʝʤ, ʫʞʝ ʤʥʦʛʦ ʣʝʪ ʢʦʯʫʶʱʠʤ ʠʟ ʦʜʥʦʛʦ 

ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ 

ʚ ʜʨʫʛʦʝ, ʙʣʘʛʦʜʘʨʷ ʥʝʢʨʠʪʠʯʥʦʩʪʠ ʠʭ ʘʚʪʦʨʦʚ. ɺ 

ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʤʝʨʘ ʐʝʥʥʦʥʘ ʚ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʥʝ ʦʙʦʙʱʝʥʠʝʤ, ʘ ʣʠʰʴ 

ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʨʳ ʍʘʨʪʣʠ ʜʣʷ ʨʘʩʯʝʪʘ ʩʨʝʜʥʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʣʦʞʥʦʤ ʩʦʦʙʱʝʥʠʠ, ʪ.ʝ. ʚ 

ʩʦʦʙʱʝʥʠʠ ʠʟ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ 

ʩʠʤʚʦʣʦʚ. ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ ʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ 

ʦʙʦʙʱʝʥʠʝʤ ʤʝʨʳ ʍʘʨʪʣʠ ʜʣʷ ʥʝʨʘʚʥʦʚʝʨʦʷʪʥʦʛʦ 

ʩʣʫʯʘʷ ʷʚʣʷʝʪʩʷ ʤʝʨʘ ʍʘʨʢʝʚʠʯʘ. ʕʪʦ ʧʦʣʦʞʝʥʠʝ 

ʢʦʨʨʝʢʪʥʦ, ʪ.ʢ. ʜʣʷ ʤʝʨʳ ʍʘʨʢʝʚʠʯʘ ʚ ʨʘʚʥʦʚʝʨʦʷʪʥʦʤ 

ʩʣʫʯʘʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠʥʮʠʧ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩ ʤʝʨʦʡ 

ʍʘʨʪʣʠ.  ʇʨʠʚʦʜʠʪʩʷ ʯʠʩʣʝʥʥʳʡ ʧʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ 

ʤʝʨʳ ʍʘʨʢʝʚʠʯʘ ʜʣʷ ʨʘʩʯʝʪʘ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʷʜʝʨ 

ʥʘʠʙʦʣʝʝ ʚʠʜʥʳʭ ʧʦ ʜʘʥʥʳʤ ʈʀʅʎ ʨʦʩʩʠʡʩʢʠʭ 

ʫʯʝʥʳʭ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 
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The quantitative measures of Hartley, Boltzmann, and 

Shannon information are well-known. However, it is less 

well known how they are mathematically interconnected. 

For example, few information technology specialists will 

be able to clearly explain why the Hartley statistical 

measure is a special case of the entropy Boltzmann 

measure. But that's not all. Most experts believe that the 

Shannon measure is a generalization of the Hartley 

measure for non-equally probable events. However, 

according to the author, this confidence is just a common 

misconception that has been wandering from one 

textbook on information technology to another for many 

years, due to the uncriticism of their authors. In this 

paper, it is shown that the Shannon measure is not really a 

generalization, but only an application of the Hartley 

measure to calculate the average amount of information 

in a complex message, i.e. in a message consisting of a 

certain number of different characters. The thesis is 

substantiated that the generalization of the Hartley 

measure for the non-equally probable case is the 

Harkiewicz measure. This position is correct, because for 

the Harkiewicz measure, in the equally probable case, the 

principle of correspondence with the Hartley measure is 

fulfilled.  A numerical example of the application of the 

Harkevich measure to calculate the semantic cores of the 

most prominent Russian scientists in the field of artificial 

intelligence according to the RSCI is given. 
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1. ɺʚʝʜʝʥʠʝ 
ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʤʝʨʳ ʠʥʬʦʨʤʘʮʠʠ ʍʘʨʪʣʠ, ɹʦʣʴʮʤʘʥʘ ʠ ʐʝʥʥʦʥʘ 

ʦʙʱʝʠʟʚʝʩʪʥʳ
1
.  

ʇʦ ʩʫʪʠ ʵʪʠʭ ʚʳʜʘʶʱʠʭʩʷ ʫʯʝʥʳʭ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʪʚʦʨʮʘʤʠ 

ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʯʥʦʡ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ (ʨʠʩʫʥʦʢ 1). 

ʆʜʥʘʢʦ ʤʝʥʝʝ ʠʟʚʝʩʪʥʦ, ʢʘʢ ʦʥʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʚʟʘʠʤʦʩʚʷʟʘʥʳ 

ʤʝʞʜʫ ʩʦʙʦʡ. ʅʘʧʨʠʤʝʨ, ʥʝʤʥʦʛʠʝ ʠʟ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤ ʩʤʦʛʫʪ ʚʥʷʪʥʦ ʦʙʲʷʩʥʠʪʴ, ʧʦʯʝʤʫ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʤʝʨʘ 

ʍʘʨʪʣʠ ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʵʥʪʨʦʧʠʡʥʦʡ ʤʝʨʳ ɹʦʣʴʮʤʘʥʘ.  

ʅʦ ʠ ʵʪʦ ʥʝ ʚʩʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʧʝʮʠʘʣʠʩʪʦʚ ʫʚʝʨʝʥʳ, ʯʪʦ ʤʝʨʘ 

ʐʝʥʥʦʥʘ ʷʚʣʷʝʪʩʷ ʦʙʦʙʱʝʥʠʝʤ ʤʝʨʳ ʍʘʨʪʣʠ ʜʣʷ ʥʝʨʘʚʥʦʚʝʨʦʷʪʥʦʛʦ 

ʩʣʫʯʘʷ.  

                                           
1
 ʏʪʦʙʳ ʫʙʝʜʠʪʴʩʷ ʚ ʵʪʦʤ ʜʦʩʪʘʪʦʯʥʦ ʩʜʝʣʘʪʴ ʟʘʧʨʦʩ ʚ ʣʶʙʦʡ ʧʦʠʩʢʦʚʦʡ ʩʠʩʪʝʤʝ: 

çʂʦʣʠʯʝʩʪʚʝʥʥʳʝ+ʤʝʨʳ+ʠʥʬʦʨʤʘʮʠʠ+ʍʘʨʪʣʠ+ɹʦʣʴʮʤʘʥʘ+ʐʝʥʥʦʥʘè. 



 
ʈʘʣʴʬ ɺʠʥʪʦʥ ʃʘʡʦʥ 

ʍʘʨʪʣʠ, 
30.11.1888 ï 1.05.1970 

ʃʶʜʚʠʛ ʕʜʫʘʨʜ ɹʦʣʴʮʤʘʥ 
20.021844 ï 5.09.1906 

ʂʣʦʜ ʕʣʚʫʜ ʐʝʥʥʦʥ 
30.04.1916 ï 24.02.2001 

ʈʠʩʫʥʦʢ 1. ʆʩʥʦʚʘʪʝʣʠ ʥʘʫʯʥʦʡ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ 

 

ʆʜʥʘʢʦ, ʵʪʘ ʫʚʝʨʝʥʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʟʘʙʣʫʞʜʝʥʠʝʤ, 

ʫʞʝ ʤʥʦʛʦ ʣʝʪ ʢʦʯʫʶʱʠʤ ʠʟ ʦʜʥʦʛʦ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ ʧʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʚ ʜʨʫʛʦʝ, ʙʣʘʛʦʜʘʨʷ ʥʝʢʨʠʪʠʯʥʦʩʪʠ ʠʭ 

ʘʚʪʦʨʦʚ. 

 

2. ʄʘʪʝʨʠʘʣʳ 
ʇʨʝʜʤʝʪʦʤ ʨʘʩʩʤʦʪʨʝʥʠʷ ʚ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʳ, 

ʧʨʠʥʠʤʘʶʱʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʩʦʩʪʦʷʥʠʷ, ʪ.ʝ. ʩʦʙʳʪʠʷ. ɺ ʢʘʯʝʩʪʚʝ 

ʩʦʩʪʦʷʥʠʡ ʩʠʩʪʝʤʳ ʦʙʳʯʥʦ ʧʨʠʥʠʤʘʶʪʩʷ ʩʠʤʚʦʣʳ ʥʝʢʦʪʦʨʦʛʦ ʘʣʬʘʚʠʪʘ, 

ʧʦʩʪʫʧʘʶʱʠʝ ʧʦ ʢʘʥʘʣʫ ʩʚʷʟʠ. 

 

3. ʄʝʪʦʜ 
ɼʣʷ ʘʥʘʣʠʟʘ ʩʦʙʳʪʠʡ ʚ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʤʝʪʦʜʳ ʠ ʧʦʜʭʦʜʳ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ (ʚʝʨʦʷʪʥʦʩʪʥʳʝ), ʢʦʤʙʠʥʘʪʦʨʥʳʝ ʠ 

ʜʨʫʛʠʝ. 

 

4. ʈʝʟʫʣʴʪʘʪʳ 
4.1. ʄʝʨʘ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ ʈ.ʍʘʨʪʣʠ ʢʘʢ ʯʘʩʪʳʡ 

ʩʣʫʯʘʡ ʤʝʨʳ ʃ.ɹʦʣʴʮʤʘʥʘ 
ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʤʝʨʘ ʍʘʨʪʣʠ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ 

I, ʢʦʪʦʨʦʝ ʤ  r ʧʦʣʫʯʘʝʤ, ʢʦʛʜʘ ʫʟʥʘʝʤ, ʯʪʦ ʨʝʘʣʠʟʦʚʘʣʦʩʴ ʦʜʥʦ ʠʟ N 

ʨʘʚʥʦʚʝʨʦʷʪʥʳʭ ʩʦʙʳʪʠʡ, ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʠʤ ʚ 1928 ʛʦʜʫ (1): 

I=log2N      (1) 

ʀʥʬʦʨʤʘʮʠʷ ʠʟʤʝʨʷʝʪʩʷ ʚ ʙʠʪʘʭ, ʝʩʣʠ ʦʩʥʦʚʘʥʠʝ ʣʦʛʘʨʠʬʤʘ ʨʘʚʥʦ 2. 

ɽʩʪʴ ʠ ʜʨʫʛʠʝ ʝʜʠʥʠʮʳ ʠʥʬʦʨʤʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʣʦʛʘʨʠʬʤʘʭ ʩ ʜʨʫʛʠʤʠ 

ʦʩʥʦʚʘʥʠʷʤʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʟʫʯʘʝʤʦʡ ʩʠʩʪʝʤʳ ʨʘʩʩʤʦʪʨʠʤ ʩʠʤʤʝʪʨʠʯʥʳʡ 

ʠʛʨʘʣʴʥʳʡ ʢʫʙʠʢ ʩ 6 ʛʨʘʥʷʤʠ. 



ɽʩʣʠ ʢʫʙʠʢ ʙʨʦʩʠʣʠ ʠ ʥʘʤ ʩʦʦʙʱʠʣʠ, ʯʪʦ ʚʳʧʘʣʘ ʦʧʨʝʜʝʣʝʥʥʘʷ 

ʛʨʘʥʴ, ʥʘʧʨʠʤʝʨ, 4, ʪʦ ʥʘʤ ʧʦ ʍʘʨʪʣʠ ʩʦʦʙʱʠʣʠ log26~2,584963 ʙʠʪ 

ʠʥʬʦʨʤʘʮʠʠ. 

ʃʶʜʚʠʛ ɹʦʣʴʮʤʘʥ ʚ 1872 ʛʦʜʫ ʚ ʨʘʤʢʘʭ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠʤ 

ʪʝʨʤʦʜʠʥʘʤʠʢʠ (ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ) ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʧʫʪʝʤ ʚʳʚʝʣ 

ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʵʥʪʨʦʧʠʠ S (2): 

S=k* lnW      (2) 

ʛʜʝ: 

k ï ʢʦʥʩʪʘʥʪʘ ɹʦʣʴʮʤʘʥʘ;  

W ï ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ (ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʩʪʘʥʦʚʦʢ 

ʤʦʣʝʢʫʣ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ, ʥʝ ʚʣʠʷʶʱʝʝ ʥʘ ʤʘʢʨʦʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ). 

ʀʩʧʦʣʴʟʫʷ ʧʦʥʷʪʠʝ ʵʥʪʨʦʧʠʠ ɹʦʣʴʮʤʘʥʘ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʫʤʝʥʴʰʝʥʠʝ ʩʪʝʧʝʥʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʩʦʩʪʦʷʥʠʷ 

ʩʠʩʪʝʤʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʦʙʱʝʥʠʷ ʝʡ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʢʘʢ ʫʤʝʥʴʰʝʥʠʝ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚ ʥʘʰʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʦ ʩʠʩʪʝʤʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʦʦʙʱʝʥʠʷ ʥʘʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʝʝ ʩʦʩʪʦʷʥʠʠ, ʪ.ʝ. ʢʘʢ ʨʘʟʥʦʩʪʴ ʵʥʪʨʦʧʠʠ 

ʥʘʯʘʣʴʥʦʛʦ ʠ ʢʦʥʝʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ (3): 

I=lnW1ïlnW2     (3) 

ɽʩʣʠ ʢʦʥʝʯʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʫʙʠʢʘ ʪʦʯʥʦ ʠʟʚʝʩʪʥʦ, ʥʘʧʨʠʤʝʨ 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʙʨʦʩʘʥʠʠ ʢʫʙʠʢʘ ʚʳʧʘʣʦ 4, ʪʦ ʝʛʦ ʵʥʪʨʦʧʠʷ ʨʘʚʥʘ 0, ʪ.ʢ. 

W2=1. ʊʦʛʜʘ ʬʦʨʤʫʣʘ ʜʣʷ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʵʥʪʨʦʧʠʠ ɹʦʣʴʮʤʘʥʘ (ʵʥʪʨʦʧʠʡʥʘʷ ʤʝʨʘ ʠʥʬʦʨʤʘʮʠʠ) ʜʘʝʪ ʨʝʟʫʣʴʪʘʪ, 

ʧʦʣʥʦʩʪʴʶ ʩʦʚʧʘʜʘʶʱʠʡ ʩ ʤʝʨʦʡ ʍʘʨʪʣʠ (1) ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʝʜʠʥʠʮ 

ʠʟʤʝʨʝʥʠʷ. 

ɽʩʣʠ ʞʝ ʚ ʢʦʥʝʯʥʦʤ ʩʦʩʪʦʷʥʠʠ ʢʫʙʠʢʘ ʩʦʭʨʘʥʷʝʪʩʷ ʥʝʢʦʪʦʨʘʷ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ, ʥʘʧʨʠʤʝʨ ʦ ʥʝʤ ʠʟʚʝʩʪʥʦ ʪʦʣʴʢʦ ʪʦ, ʯʪʦ ʚʳʧʘʣʦ 

ʯʝʪʥʦʝ, ʪʦ ʵʥʪʨʦʧʠʷ ʢʫʙʠʢʘ ʚ ʢʦʥʝʯʥʦʤ ʩʦʩʪʦʷʥʠʠ ʨʘʚʥʘ ln3, ʪ.ʢ. W2=3 

(ʚʳʧʘʣʦ 2, 4 ʠʣʠ 6). ʊʦʛʜʘ ʬʦʨʤʫʣʘ ʜʣʷ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʵʥʪʨʦʧʠʠ ɹʦʣʴʮʤʘʥʘ (ʵʥʪʨʦʧʠʡʥʘʷ ʤʝʨʘ ʠʥʬʦʨʤʘʮʠʠ) ʜʘʝʪ 

ʜʨʫʛʦʡ ʨʝʟʫʣʴʪʘʪ, ʯʝʤ ʬʦʨʤʫʣʘ ʍʘʨʪʣʠ (4): 

I=ln6ïln3=ln(6/3)=ln2     (4) 

ɽʩʣʠ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʠʪʳ, ʪʦ 

ʚʳʨʘʞʝʥʠʝ (4) ʧʨʠʤʝʨ ʚʠʜ (5): 

I=log26ï log23= log2(6/3)= log22=1    (5) 

ʇʦʥʷʪʥʦ, ʯʪʦ ʩʠʤʤʝʪʨʠʯʥʳʡ (ʯʝʩʪʥʳʡ) 6-ʛʨʘʥʥʳʡ ʢʫʙʠʢ, ʚ ʢʦʪʦʨʦʤ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʣʠʰʴ ʯʝʪʥʳʝ ʠ ʥʝʯʝʪʥʳʝ ʛʨʘʥʠ, ʧʦ ʩʫʪʠ, ʷʚʣʷʝʪʩʷ 

ʩʠʩʪʝʤʦʡ, ʫ ʢʦʪʦʨʦʡ ʝʩʪʴ ʪʦʣʴʢʦ 2 ʨʘʚʥʦʚʝʨʦʷʪʥʳʭ ʩʦʩʪʦʷʥʠʷ, 

ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʜʚʦʠʯʥʦʤʫ ʨʘʟʨʷʜʫ ʩ ʜʚʫʤʷ ʩʦʩʪʦʷʥʠʷʤʠ 0 ʠ 1, ʠʣʠ ʤʦʥʝʪʝ ʩ 

ʦʨʣʦʤ ʠ ʨʝʰʢʦʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʥʪʨʦʧʠʡʥʘʷ ʤʝʨʘ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ 

ʦʙʱʝʡ, ʯʝʤ ʤʝʨʘ ʍʘʨʪʣʠ, ʢʦʪʦʨʘʷ ʚ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʵʥʪʨʦʧʠʷ 

ʢʦʥʝʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʨʘʚʥʘ ʥʫʣʶ, ʧʝʨʝʭʦʜʠʪ ʚ ʤʝʨʫ ʍʘʨʪʣʠ, 



ʢʘʢ ʠ ʜʦʣʞʥʦ ʙʳʪʴ ʜʣʷ ʦʙʱʝʡ ʪʝʦʨʠʠ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʡ ʚʘʞʥʝʡʰʝʤʫ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʠʥʮʠʧʫ ʧʦʟʥʘʥʠʷ ʧʨʠʥʮʠʧʫ ʩʦʦʪʚʝʪʩʪʚʠʷ [1]. 

ʉ ʧʦʷʚʣʝʥʠʝʤ ʚ ʥʘʫʢʝ ʵʥʪʨʦʧʠʡʥʦʡ ʤʝʨʳ ʠʥʬʦʨʤʘʮʠʠ ʩʚʷʟʘʥʘ ʦʯʝʥʴ 

ʠʥʪʝʨʝʩʥʘʷ, ʜʨʘʤʘʪʠʯʥʘʷ ʠ ʚʝʩʴʤʘ ʧʦʫʯʠʪʝʣʴʥʘʷ ʠʩʪʦʨʠʷ. ʉʘʤ ɹʦʣʴʮʤʘʥ ʥʝ 

ʟʘʥʠʤʘʣʩʷ ʛʣʫʙʦʢʦʡ ʨʘʟʨʘʙʦʪʢʦʡ ʵʪʦʡ ʤʝʨʳ ʠʥʬʦʨʤʘʮʠʠ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝʤ 

ʛʣʫʙʦʯʘʡʰʝʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʵʥʪʨʦʧʠʝʡ ʠ ʧʦ ʣʝʛʝʥʜʝ 

ʦʛʨʘʥʠʯʠʣʩʷ ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ ʯʫʪʴ ʣʠ ʥʠ ʦʜʥʦʡ, ʥʦ ʟʘʪʦ ʛʝʥʠʘʣʴʥʦʡ 

ʧʨʠʧʠʩʳʚʘʝʤʦʡ ʝʤʫ ʬʨʘʟʦʡ: çʀʥʬʦʨʤʘʮʠʷ ʝʩʪʴ ʥʝʜʦʩʪʘʶʱʘʷ 

ʵʥʪʨʦʧʠʷè. 

ɿʘʪʦ ʵʪʫ ʚʟʘʠʤʦʩʚʷʟʴ ʫʚʠʜʝʣ ʄʘʢʩ ʇʣʘʥʢ, ʢʦʪʦʨʳʡ ʠ ʧʨʝʜʣʦʞʠʣ 

çʬʦʨʤʫʣʫ ɹʦʣʴʮʤʘʥʘ ʜʣʷ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʧʦʥʷʪʠʠ 

ʵʥʪʨʦʧʠʠè. ʕʪʘ ʬʦʨʤʫʣʘ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʇʣʘʥʢʘ ʚʳʛʨʘʥʠʚʘʣʘ ʠ ʥʘ ʤʦʛʠʣʝ 

ɹʦʣʴʮʤʘʥʘ, ʢʦʪʦʨʫʶ ʦʥ ʦʙʫʩʪʨʦʠʣ
2
.  

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ ʧʦʥʷʪʠʷ ʵʥʪʨʦʧʠʠ ʠ ʠʥʬʦʨʤʘʮʠʠ ʩʚʷʟʘʣ ʚ 

1948 ʂʣʦʜ ʐʝʥʥʦʥ. 

ʌʦʨʤʫʣʫ ʍʘʨʪʣʠ ʪʘʢʞʝ ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ ʦʩʥʦʚʘʥʥʫʶ ʥʘ 

ʧʦʥʷʪʠʠ ʵʥʪʨʦʧʠʠ ɹʦʣʴʮʤʘʥʘ, ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʯʠʩʣʦʚʫʶ ʩʠʩʪʝʤʫ ʚ 

ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ. 

ɽʩʣʠ ʫ ʥʘʩ ʝʩʪʴ ʣʠʰʴ 1 ʜʚʦʠʯʥʳʡ ʨʘʟʨʷʜ, ʪʦ ʯʠʩʣʦʚʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ 

ʧʨʠʥʠʤʘʪʴ 2 ʩʦʩʪʦʷʥʠʷ: 0 ʠ 1 ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʥʫʤʝʨʦʚʘʪʴ 2 ʦʙʲʝʢʪʘ 

ɼʦʙʘʚʣʝʥʠʝ ʢʘʞʜʦʛʦ ʥʦʚʦʛʦ ʜʚʦʠʯʥʦʛʦ ʨʘʟʨʷʜʘ ʫʚʝʣʠʯʠʚʘʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʪʦʷʥʠʡ ʯʠʩʣʦʚʦʡ ʩʠʩʪʝʤʳ ʚ 2 ʨʘʟʘ, ʪ.ʝ. ʚ ʯʠʩʣʦ ʨʘʟ, ʨʘʚʥʦʝ 

ʦʩʥʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ (ʪʘʙʣʠʮʘ 1). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʪʦʷʥʠʡ N ʯʠʩʣʦʚʦʡ ʩʠʩʪʝʤʳ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ N, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʦʥʫʤʝʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ 

ʜʚʦʠʯʥʳʭ ʯʠʩʝʣ ʠʟ I ʨʘʟʨʷʜʦʚ ʨʘʚʥʦ (6): 

N=2
I
       (6) 

ʀʟ ʪʘʙʣʠʮʳ 1 ʤʳ ʚʠʜʠʤ, ʯʪʦ ʯʠʩʣʦ ʩʦʩʪʦʷʥʠʡ ʩʠʩʪʝʤʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʦ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʨʷʜʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʥʫʤʝʨʘʮʠʠ 

ʵʪʠʭ ʩʦʩʪʦʷʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʘʜʜʠʪʠʚʥʦ. ʀʟʚʝʩʪʥʘ ʬʫʥʢʮʠʷ, ʦʙʣʘʜʘʶʱʘʷ 

ʪʘʢʠʤ ʩʚʦʡʩʪʚʦʤ, ʯʪʦ ʝʩʣʠ ʝʝ ʘʨʛʫʤʝʥʪ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʝʜʝʥʠʝʤ, ʪʦ ʦʥʘ 

ʨʘʚʥʘ ʩʫʤʤʝ ʬʫʥʢʮʠʡ ʦʪ ʩʦʤʥʦʞʠʪʝʣʝʡ: ʵʪʘ ʬʫʥʢʮʠʷ ï ʣʦʛʘʨʠʬʤ. 

Log(W1)+log(W2)=log(W1*W2)   (7) 

ʆʪʢʫʜʘ ʠ ʠʟ ʚʳʨʘʞʝʥʠʷ (6) (ʝʩʣʠ ʚʟʷʪʴ ʣʦʛʘʨʠʬʤ ʦʪ ʝʛʦ ʧʨʘʚʦʡ ʠ 

ʣʝʚʦʡ ʯʘʩʪʠ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʡʩʪʚʘ ʣʦʛʘʨʠʬʤʦʚ) ʩʨʘʟʫ ʩʣʝʜʫʝʪ ʬʦʨʤʫʣʘ 

ʍʘʨʪʣʠ (1): 

I=log2N      (1) 

 

ɼʣʷ ʩʠʩʪʝʤ ʩʯʠʩʣʝʥʠʷ ʩ ʦʩʥʦʚʘʥʠʝʤ e ʧʦʣʫʯʠʤ ʘʥʘʣʦʛʠʯʥʦ: 

N=e
I
       (8) 

I=logeN      (1) 

                                           
2
 ʉʤ., ʥʘʧʨʠʤʝʨ: http://profbeckman.narod.ru/InformLekc.files/Inf05.pdf  

http://profbeckman.narod.ru/InformLekc.files/Inf05.pdf


ɺ ʯʘʩʪʥʦʩʪʠ ʜʣʷ ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ, ʚ ʢʦʪʦʨʦʡ 

ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʠʟʤʝʨʷʝʪʩʷ ʚ ʜʠʪʘʭ, ʧʦʣʫʯʠʤ  (9): 

I=log10N=lgN     (9) 

 
ʊʘʙʣʠʮʘ 1 ï ʂ ʵʚʨʠʩʪʠʯʝʩʢʦʤʫ ʚʳʚʦʜʫ ʬʦʨʤʫʣʳ ʍʘʨʪʣʠ 

ɼʚʦʠʯʥʳʝ 

ʯʠʩʣʘ 

ʂʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ N,  

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʦʥʫʤʝʨʦʚʘʪʴ 

I-ʨʘʟʨʷʜʥʳʤʠ  ʜʚʦʠʯʥʳʝ ʯʠʩʣʘ 

ʂʦʣʠʯʝʩʪʚʦ  

ʜʚʦʠʯʥʳʭ  
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4.2. ʈʘʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʦʦʙʱʝʥʠʠ  
ʧʦ ʂ.ʐʝʥʥʦʥʫ ʥʘ ʦʩʥʦʚʝ ʤʝʨʳ ʈ.ʍʘʨʪʣʠ 

ʊʨʘʜʠʮʠʦʥʥʦ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ çʄʝʨʘ ʐʝʥʥʦʥʘ ʢʘʢ ʦʙʦʙʱʝʥʠʝ ʤʝʨʳ 

ʍʘʨʪʣʠ ʜʣʷ ʥʝʨʘʚʥʦʚʝʨʦʷʪʥʳʭ ʩʦʙʳʪʠʡè. ʏʪʦʙʳ ʫʙʝʜʠʪʩʷ ʚ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʩʜʝʣʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʟʘʧʨʦʩ. 

ʆʜʥʘʢʦ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʵʪʦ ʚʳʩʢʘʟʳʚʘʥʠʝ ʥʝʚʝʨʥʦ. ʊʦʯʥʝʝ ʙʳʣʦ 

ʙ  r ʩʢʘʟʘʪʴ, ʯʪʦ ʤʝʨʘ ʐʝʥʥʦʥʘ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʠʤʝʥʝʥʠʷ ʤʝʨʳ 

ʍʘʨʪʣʠ ʜʣʷ ʨʝʰʝʥʠʷ ʦʜʥʦʡ ʚʘʞʥʦʡ, ʥʦ ʯʘʩʪʥʦʡ ʟʘʜʘʯʠ: ʨʘʩʯʝʪʘ 

ʩʫʤʤʘʨʥʦʛʦ ʩʨʝʜʥʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ, ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʚ 

ʩʣʦʞʥʦʤ ʩʦʦʙʱʝʥʠʠ, ʪ.ʝ. ʩʦʦʙʱʝʥʠʠ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʩʠʤʚʦʣʦʚ (ʘʣʬʘʚʠʪʘ). 

ʏʪʦʙʳ ʫʙʝʜʠʪʴʩʷ ʚ ʵʪʦʤ ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʫ ʥʘʩ ʝʩʪʴ: 



ï ʘʣʬʘʚʠʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ M ʨʘʟʣʠʯʥʳʭ ʩʠʤʚʦʣʦʚ; 

ï ʩʦʦʙʱʝʥʠʝ, ʩʦʩʪʦʷʱʝʝ ʠʟ N ʩʠʤʚʦʣʦʚ, ʧʨʠʯʝʤ i-ʡ ʩʠʤʚʦʣ ʘʣʬʘʚʠʪʘ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʵʪʦʤ ʩʦʦʙʱʝʥʠʠ Ni ʨʘʟ: ä
=

=
M

i

iNN
1

; 

ï i-ʝ ʩʠʤʚʦʣʳ ʘʣʬʘʚʠʪʘ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ ʩʦʦʙʱʝʥʠʷ, 

ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʜʠʥ ʦʪ ʜʨʫʛʦʛʦ (ʪʦʞʜʝʩʪʚʝʥʥʳ). 

ʊʦʛʜʘ ʧʦ ʬʦʨʤʫʣʝ ʍʘʨʪʣʠ (1) ʧʨʠ ʧʦʣʫʯʝʥʠʠ i-ʛʦ ʩʠʤʚʦʣʘ 

ʩʦʦʙʱʝʥʠʷ ʤ  rʧʦʣʫʯʘʝʤ ʚ Log2Ni ʠʥʬʦʨʤʘʮʠʠ (ʚ ʙʠʪʘʭ): 

I i=log2Ni      (10) 

 

ɸ ʧʦʩʢʦʣʴʢʫ ʚ ʩʦʦʙʱʝʥʠʠ i-ʡ ʩʠʤʚʦʣ ʘʣʬʘʚʠʪʘ ʚʩʪʨʝʯʘʝʪʩʷ Ni ʨʘʟ, ʪʦ 

ʚ ʩʨʝʜʥʝʤ ʧʨʠ ʧʦʣʫʯʝʥʠʠ i-ʛʦ ʩʠʤʚʦʣʘ ʩʦʦʙʱʝʥʠʷ ʤ  rʧʦʣʫʯʘʝʤ ʢʦʣʠʯʝʩʪʚʦ 

ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʨʘʞʝʥʠʷ (11): 

i

i
i

N

NLog
I 2=       (11) 

ʊʘʢ ʢʘʢ ʚ ʘʣʬʘʚʠʪʝ M ʨʘʟʣʠʯʥʳʭ ʩʠʤʚʦʣʦʚ, ʪʦ ʩʫʤʤʘʨʥʦʝ ʩʨʝʜʥʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʦʦʙʱʝʥʠʠ ʙʫʜʝʪ (12): 

ä
=

=
M

i i

i

N

NLog
I

1

2      (12) 

ʇʨʝʦʙʨʘʟʫʝʤ ʚʳʨʘʞʝʥʠʝ (12) ʢ ʧʨʠʚʳʯʥʦʤʫ ʚʠʜʫ ʬʦʨʤʫʣʳ ʐʝʥʥʦʥʘ. 

ɼʣʷ ʵʪʦʛʦ ʟʘʤʝʥʠʤ ʚʝʣʠʯʠʥʫ, ʦʙʨʘʪʥʫʶ ʘʙʩʦʣʶʪʥʦʡ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʠ i-ʛʦ 

ʩʠʤʚʦʣʘ Ni ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʯʘʩʪʦʪʫ pi, ʢʦʪʦʨʘʷ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠ 

ʩʪʨʝʤʠʪʩʷ ʢ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʜʣʠʥʳ 

ʩʦʦʙʱʝʥʠʷ (ʟʘʢʦʥ ʙʦʣʴʰʠʭ ʯʠʩʝʣ) (13): 

i

i
N

p
1

=      (13) 

ʆʪʤʝʪʠʤ, ʯʪʦ ʚʳʨʘʞʝʥʠʝ (13) ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʬʦʨʤʫʣʦʡ ʚʝʨʦʷʪʥʦʩʪʠ 

ʠʟ ʩʪʘʪʠʩʪʠʢʠ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʠʩʭʦʜʦʚ ʢ ʯʠʩʣʫ ʠʩʧʳʪʘʥʠʡ. ʅʦ ʩ ʥʝʢʦʪʦʨʦʡ ʥʘʪʷʞʢʦʡ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ 

ʧʨʠ ʦʜʥʦʤ ʠʩʧʳʪʘʥʠʠ ʦʥʘ ʦʪʨʘʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʷ i-ʛʦ ʩʠʤʚʦʣʘ 

(ʪʘʢ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʧʘʜʝʥʠʷ ʢʘʢʦʡ-ʪʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʨʘʥʠ ʠʛʨʘʣʴʥʦʛʦ 

ʢʫʙʠʢʘ ʨʘʚʥʘ 1/6, ʪ.ʢ. ʫ ʥʝʛʦ 6 ʛʨʘʥʝʡ). 

ʋʯʪʝʤ ʪʘʢʞʝ ʠʟʚʝʩʪʥʦʝ ʩʚʦʡʩʪʚʦ ʣʦʛʘʨʠʬʤʘ: 

ii

i

NLogNLogLog
N

Log 2222 1
1

-=-=    (14) 

ʊʦʛʜʘ ʠʟ (12) ʩ ʫʯʝʪʦʤ (13) ʠ (14) ʧʦʣʫʯʠʤ (15): 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʨʘ ʐʝʥʥʦʥʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ 

ʧʨʠʤʝʥʝʥʠ ̫ʤʝʨʳ ʍʘʨʪʣʠ ʜʣʷ ʨʘʩʯʝʪʘ ʩʫʤʤʘʨʥʦʛʦ ʩʨʝʜʥʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 



ʠʥʬʦʨʤʘʮʠʠ, ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʚ ʩʣʦʞʥʦʤ ʩʦʦʙʱʝʥʠʠ, ʪ.ʝ. ʩʦʦʙʱʝʥʠʠ, 

ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʩʠʤʚʦʣʦʚ (ʘʣʬʘʚʠʪʘ), 

ʘ ʥʝ ʦʙʦʙʱʝʥʠʝʤ ʬʦʨʤʫʣʳ ʍʘʨʪʣʠ ʜʣʷ ʥʝʨʘʚʥʦʚʝʨʦʷʪʥʦʛʦ ʩʣʫʯʘʷ. 

 

4.3. ʄʝʨʘ ɸ.ʍʘʨʢʝʚʠʯʘ ʢʘʢ ʦʙʦʙʱʝʥʠʝ ʤʝʨʳ ʈ.ʍʘʨʪʣʠ  
ʜʣ ̫ʥʝʨʘʚʥʦʚʝʨʦʷʪʥʦʛʦ ʩʣʫʯʘʷ 

4.3.1. ʏʘʩʪʥʳʝ ʢʨʠʪʝʨʠʠ 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʳʝ ʤʦʜʝʣʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ (ɸʉʂ-ʘʥʘʣʠʟ) ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ çʕʡʜʦʩè, ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʚ ʨʷʜʝ ʤʦʥʦʛʨʘʬʠʡ ʠ ʩʪʘʪʝʡ ʘʚʪʦʨʘ 

[2, 3]. ʇʦʵʪʦʤʫ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤ  rʨʘʩʩʤʦʪʨʠʤ ʵʪʠ ʚʦʧʨʦʩʳ ʦʯʝʥʴ ʢʨʘʪʢʦ, 

ʘʢʮʝʥʪʠʨʫʷ ʚʥʠʤʘʥʠʝ ʣʠʰʴ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʚʦʟʚʨʘʪʘ ʠʥʚʝʩʪʠʮʠʡ (ROI) ʩ ʤʝʨʦʡ ɢ-ʢʚʘʜʨʘʪ ʂʘʨʣʘ ʇʠʨʩʦʥʘ ʠ ʩ 

ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʤʝʨʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ɸʣʝʢʩʘʥʜʨʘ 

ʍʘʨʢʝʚʠʯʘ.  

ʆʪʤʝʪʠʤ, ʯʪʦ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ çʕʡʜʦʩè ʦʩʥʦʚʘʥʳ ʥʘ ʤʘʪʨʠʮʝ 

ʘʙʩʦʣʶʪʥʳʭ ʯʘʩʪʦʪ, ʦʪʨʘʞʘʶʱʝʡ ʯʠʩʣʦ ʚʩʪʨʝʯ ʛʨʘʜʘʮʠʡ ʦʧʠʩʘʪʝʣʴʥʳʭ 

ʰʢʘʣ ʧʦ ʛʨʘʜʘʮʠʷʤ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʰʢʘʣ (ʬʘʢʪʦʚ). ʅʦ ʜʣʷ ʨʝʰʝʥʠʷ 

ʚʩʝʭ ʟʘʜʘʯ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʘʤʘ ʵʪʘ ʤʘʪʨʠʮʘ, ʘ ʤʘʪʨʠʮʳ 

ʫʩʣʦʚʥʳʭ ʠ ʙʝʟʫʩʣʦʚʥʳʭ ʧʨʦʮʝʥʪʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʠ ʩʠʩʪʝʤʥʦ-

ʢʦʛʥʠʪʠʚʥʳʝ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʥʘ ʝʝ ʦʩʥʦʚʝ ʠ ʦʪʨʘʞʘʶʪ 

ʢʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʩʦʜʝʨʞʠʪʩʷ ʚ ʬʘʢʪʝ ʥʘʙʣʶʜʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʨʘʜʘʮʠʠ ʦʧʠʩʘʪʝʣʴʥʦʡ ʰʢʘʣʳ ʦ ʪʦʤ, ʯʪʦ ʦʙʲʝʢʪ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʝʨʝʡʜʝʪ ʚ ʩʦʩʪʦʷʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʛʨʘʜʘʮʠʠ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʰʢʘʣʳ (ʢʣʘʩʩʫ). 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ɸʉʂ-ʘʥʘʣʠʟʘ ʠ ʩʠʩʪʝʤʳ çʕʡʜʦʩè ʦʩʥʦʚʘʥʘ 

ʥʘ ʩʠʩʪʝʤʥʦʡ ʥʝʯʝʪʢʦʡ ʠʥʪʝʨʚʘʣʴʥʦʡ ʤʘʪʝʤʘʪʠʢʝ [4] ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʦʧʦʩʪʘʚʠʤʫʶ ʦʙʨʘʙʦʪʢʫ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʠ 

ʟʘʰʫʤʣʝʥʥʳʭ ʚʟʘʠʤʦʟʘʚʠʩʠʤʳʭ (ʥʝʣʠʥʝʡʥʳʭ) ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʰʢʘʣ (ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ, ʥʦʤʠʥʘʣʴʥʳʭ, ʧʦʨʷʜʢʦʚʳʭ ʠ 

ʯʠʩʣʦʚʳʭ) ʠ ʨʘʟʣʠʯʥʳʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ.  

ʉʫʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ɸʉʂ-ʘʥʘʣʠʟʘ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ.  

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʦʩʥʦʚʝ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʤʘʪʨʠʮʘ ʘʙʩʦʣʶʪʥʳʭ ʯʘʩʪʦʪ (ʪʘʙʣʠʮʘ 2). 

ʅʘ ʦʩʥʦʚʝ ʪʘʙʣʠʮʳ 2 ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʤʘʪʨʠʮʳ ʫʩʣʦʚʥʳʭ ʠ 

ʙʝʟʫʩʣʦʚʥʳʭ ʧʨʦʮʝʥʪʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ (ʪʘʙʣʠʮʘ 3). 

1-ʡ ʩʧʦʩʦʙ: ʚ ʢʘʯʝʩʪʚʝ jNSʠʩʧʦʣʴʟʫʝʪʩʷ ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʠʟʥʘʢʦʚ ʧʦ ʢʣʘʩʩʫ; 

2-ʡ ʩʧʦʩʦʙ: ʚ ʢʘʯʝʩʪʚʝ jNSʠʩʧʦʣʴʟʫʝʪʩʷ ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʙʲʝʢʪʦʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʧʦ ʢʣʘʩʩʫ. 



 
ʊʘʙʣʠʮʘ 2 ï ʄʘʪʨʠʮʘ ʘʙʩʦʣʶʪʥʳʭ ʯʘʩʪʦʪ (ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ABS)  
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ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ɸʉʂ-ʘʥʘʣʠʟʝ ʠ ʝʛʦ ʧʨʦʛʨʘʤʤʥʦʤ ʠʥʩʪʨʫʤʝʥʪʘʨʠʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʝ çʕʡʜʦʩè ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʚʘ ʩʧʦʩʦʙʘ ʨʘʩʯʝʪʘ 

ʤʘʪʨʠʮ ʫʩʣʦʚʥʳʭ ʠ ʙʝʟʫʩʣʦʚʥʳʭ ʧʨʦʮʝʥʪʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ: 



ʅʘ ʧʨʘʢʪʠʢʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʘʷ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ 

ʜʘʥʥʳʭ, ʧʦʜ ʢʦʪʦʨʦʡ ʧʦʥʠʤʘʝʪʩʷ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʱʝʝʩʷ ʢʦʣʠʯʝʩʪʚʦ 

ʥʘʙʣʶʜʝʥʠʡ ʦʙʲʝʢʪʦʚ ʦʙʫʯʘʶʱʝʡʩʷ ʚʳʙʦʨʢʠ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʘʟʣʠʯʥʳʤ 

ʛʨʘʜʘʮʠʷʤ ʦʜʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʠʣʠ ʦʧʠʩʘʪʝʣʴʥʦʡ ʰʢʘʣʳ. ʇʦʵʪʦʤʫ 

ʨʝʰʘʪʴ ʟʘʜʘʯʫ ʥʘ ʦʩʥʦʚʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʘʪʨʠʮʳ ʘʙʩʦʣʶʪʥʳʭ ʯʘʩʪʦʪ 

(ʪʘʙʣʠʮʘ 2) ʙʳʣʦ ʙ  rʦʯʝʥʴ ʥʝʨʘʟʫʤʥʦ ʠ ʧʝʨʝʭʦʜ ʦʪ ʘʙʩʦʣʶʪʥʳʭ ʯʘʩʪʦʪ ʢ 

ʫʩʣʦʚʥʳʤ ʠ ʙʝʟʫʩʣʦʚʥʳʤ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʯʘʩʪʦʪʘʤ (ʯʘʩʪʦʩʪʷʤ) (ʪʘʙʣʠʮʘ 3) 

ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʦʙʦʩʥʦʚʘʥʥʳʤ ʠ ʣʦʛʠʯʥʳʤ.  

ʕʪʦʪ ʧʝʨʝʭʦʜ ʧʦʣʥʦʩʪʴʶ ʩʥʠʤʘʝʪ ʧʨʦʙʣʝʤʫ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ 

ʜʘʥʥʳʭ, ʪ.ʢ. ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʘʥʘʣʠʟʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʤʘʪʨʠʮʘ ʘʙʩʦʣʶʪʥʳʭ 

ʯʘʩʪʦʪ (ʪʘʙʣʠʮʘ 2), ʘ ʤʘʪʨʠʮʳ ʫʩʣʦʚʥʳʭ ʠ ʙʝʟʫʩʣʦʚʥʳʭ ʧʨʦʮʝʥʪʥʳʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʡ (ʪʘʙʣʠʮʘ 3), ʘ ʪʘʢʞʝ ʤʘʪʨʠʮʳ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʳʭ 

ʤʦʜʝʣʝʡ, ʨʘʩʩʯʠʪʳʚʘʝʤʳʝ ʥʘ ʦʩʥʦʚʝ ʤʘʪʨʠʮʘ ʘʙʩʦʣʶʪʥʳʭ ʯʘʩʪʦʪ ʠ 

ʤʘʪʨʠʮʳ ʫʩʣʦʚʥʳʭ ʠ ʙʝʟʫʩʣʦʚʥʳʭ ʧʨʦʮʝʥʪʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ. ʕʪʦʪ 

ʧʦʜʭʦʜ ʩʥʠʤʘʝʪ ʪʘʢʞʝ ʧʨʦʙʣʝʤʫ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʚ 

ʦʜʥʦʡ ʤʦʜʝʣʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʰʢʘʣ 

(ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ, ʥʦʤʠʥʘʣʴʥʳʭ, ʧʦʨʷʜʢʦʚʳʭ ʠ ʯʠʩʣʦʚʳʭ) ʠ ʚ ʨʘʟʥʳʭ 

ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ [5, 6]. ɺ ʩʠʩʪʝʤʝ çʕʡʜʦʩè ʵʪʦʪ ʧʦʜʭʦʜ ʧʨʠʤʝʥʷʝʪʩʷ 

ʚʩʝʛʜʘ ʧʨʠ ʨʝʰʝʥʠʠ ʣʶʙʳʭ ʟʘʜʘʯ. 

ɿʘʪʝʤ ʥʘ ʦʩʥʦʚʝ ʪʘʙʣʠʮ 2 ʠ 3 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʯʘʩʪʥʳʭ ʢʨʠʪʝʨʠʝʚ, 

ʟʥʘʥʠʡ ʧʨʠʚʝʜʝʥʥʳʭ ʪʘʙʣʠʮʝ 4, ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʤʘʪʨʠʮʳ 7 ʩʠʩʪʝʤʥʦ-

ʢʦʛʥʠʪʠʚʥʳʭ ʤʦʜʝʣʝʡ (ʪʘʙʣʠʮʘ 5). 

ɺ ʪʘʙʣʠʮʝ 4 ʧʨʠʚʝʜʝʥʳ ʬʦʨʤʫʣʳ: 

ï ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʘʙʩʦʣʶʪʥʳʭ ʯʘʩʪʦʪ; 

ï ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʫʩʣʦʚʥʳʭ ʠ ʙʝʟʫʩʣʦʚʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ 

(çʚʝʨʦʷʪʥʦʩʪʝʡè). 

ʀ ʵʪʦ ʩʨʘʚʥʝʥʠʝ ʚ ʪʘʙʣʠʮʘʭ 2 ʠ 3 ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʚʫʤʷ ʚʦʟʤʦʞʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ: ʧʫʪʝʤ ʚʳʯʠʪʘʥʠʷ ʠ ʧʫʪʝʤ ʜʝʣʝʥʠʷ. 

ʂʦʣʠʯʝʩʪʚʦ ʯʘʩʪʥʳʭ ʢʨʠʪʝʨʠʝʚ ʟʥʘʥʠʡ ʠ ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʥʠʭ 

ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʳʭ ʤʦʜʝʣʝʡ (ʪʘʙʣʠʮʘ 4), ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚ ʩʠʩʪʝʤʝ çʕʡʜʦʩè ʨʘʚʥʦʝ 7 ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʦʥʠ ʧʦʣʫʯʘʶʪʩʷ 

ʧʫʪʝʤ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʩʨʘʚʥʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʘʙʩʦʣʶʪʥʳʭ ʯʘʩʪʦʪ, ʫʩʣʦʚʥʳʭ ʠ ʙʝʟʫʩʣʦʚʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ ʧʫʪʝʤ 

ʚʳʯʠʪʘʥʠʷ ʠ ʧʫʪʝʤ ʜʝʣʝʥʠʷ, ʠ ʧʨʠ ʵʪʦʤ Nj ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʫʤʤʘʨʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠʣʠ ʧʨʠʟʥʘʢʦʚ, ʠʣʠ ʦʙʲʝʢʪʦʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʚ j-ʤ ʢʣʘʩʩʝ, 

ʘ ʥʦʨʤʠʨʦʚʢʘ ʢ ʥʫʣʶ (ʜʣʷ ʘʜʜʠʪʠʚʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʢʨʠʪʝʨʠʝʚ), ʝʩʣʠ ʥʝʪ 

ʩʚʷʟʠ ʤʝʞʜʫ ʥʘʣʠʯʠʝʤ ʧʨʠʟʥʘʢʘ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʦʙʲʝʢʪʘ ʢ ʢʣʘʩʩʫ, 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʣʠʙʦ ʣʦʛʘʨʠʬʤʠʨʦʚʘʥʠʝʤ, ʣʠʙʦ ʚʳʯʠʪʘʥʠʝʤ ʝʜʠʥʠʮʳ 

(ʪʘʙʣʠʮʘ 6).  

 

 

 



ʊʘʙʣʠʮʘ 4ï ʈʘʟʣʠʯʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʬʦʨʤʳ ʯʘʩʪʥʳʭ ʢʨʠʪʝʨʠʝʚ ʟʥʘʥʠʡ, 
ʧʨʠʤʝʥʷʝʤʳʝ ʚ ɸʉʂ-ʘʥʘʣʠʟʝ ʠ ʩʠʩʪʝʤʝ çʕʡʜʦʩè 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʤʦʜʝʣʠ ʟʥʘʥʠʡ 
ʠ ʯʘʩʪʥʳʡ ʢʨʠʪʝʨʠʡ 

ɺʳʨʘʞʝʥʠʝ ʜʣʷ ʯʘʩʪʥʦʛʦ ʢʨʠʪʝʨʠʷ 

ʏʝʨʝʟ 
ʦʪʥʦʩʠʪʝʣʴʥʳ

ʝ  
ʯʘʩʪʦʪʳ 

ʏʝʨʝʟ ʘʙʩʦʣʶʪʥʳʝ 
ʯʘʩʪʦʪʳ 

ABS , ʤʘʪʨʠʮʘ ʘʙʩʦʣʶʪʥʳʭ ʯʘʩʪʦʪ, Nij - ʬʘʢʪʠʯʝʩʢʦʝ ʯʠʩʣʦ 

ʚʩʪʨʝʯ i-ʛʦ ʧʨʠʟʥʘʢʘ ʫ ʦʙʲʝʢʪʦʚ j-ʛʦ ʢʣʘʩʩʘ; ijN
 

-
 

ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʯʠʩʣʦ ʚʩʪʨʝʯ i-ʛʦ ʧʨʠʟʥʘʢʘ ʫ ʦʙʲʝʢʪʦʚ j-ʛʦ 
ʢʣʘʩʩʘ; Ni ï ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʟʥʘʢʦʚ ʚ i-ʡ ʩʪʨʦʢʝ; Nj 

ï ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʟʥʘʢʦʚ ʠʣʠ ʦʙʲʝʢʪʦʚ ʦʙʫʯʘʶʱʝʡ 
ʚʳʙʦʨʢʠ ʚ j-ʤ ʢʣʘʩʩʝ; N ï ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʟʥʘʢʦʚ ʧʦ 
ʚʩʝʡ ʚʳʙʦʨʢʝ (ʪʘʙʣʠʮʘ 7) 

.
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PRC1, ʤʘʪʨʠʮʘ ʫʩʣʦʚʥʳʭ Pij ʠ ʙʝʟʫʩʣʦʚʥʳʭ Pi ʧʨʦʮʝʥʪʥʳʭ 
ʨʘʩʧʨʝʜʝʣʝʥʠʡ, ʚ ʢʘʯʝʩʪʚʝ Nj ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʫʤʤʘʨʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʟʥʘʢʦʚ ʧʦ ʢʣʘʩʩʫ 
--- 
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PRC2, ʤʘʪʨʠʮʘ ʫʩʣʦʚʥʳʭ Pij ʠ ʙʝʟʫʩʣʦʚʥʳʭ Pi ʧʨʦʮʝʥʪʥʳʭ 
ʨʘʩʧʨʝʜʝʣʝʥʠʡ, ʚ ʢʘʯʝʩʪʚʝ Nj ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʫʤʤʘʨʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʧʦ ʢʣʘʩʩʫ 

INF1, ʯʘʩʪʥʳʡ ʢʨʠʪʝʨʠʡ: ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʥʠʡ ʧʦ ɸ.ʍʘʨʢʝʚʠʯʫ, 

1-ʡ ʚʘʨʠʘʥʪ ʨʘʩʯʝʪʘ ʚʝʨʦʷʪʥʦʩʪʝʡ: Nj ï ʩʫʤʤʘʨʥʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʟʥʘʢʦʚ ʧʦ j-ʤʫ ʢʣʘʩʩʫ. ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ 
ʝʩʣʠ ʫ ʦʙʲʝʢʪʘ j-ʛʦ ʢʣʘʩʩʘ ʦʙʥʘʨʫʞʝʥ ʧʨʠʟʥʘʢ, ʪʦ ʵʪʦ i-ʡ 
ʧʨʠʟʥʘʢ 
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INF2, ʯʘʩʪʥʳʡ ʢʨʠʪʝʨʠʡ: ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʥʠʡ ʧʦ ɸ.ʍʘʨʢʝʚʠʯʫ, 

2-ʡ ʚʘʨʠʘʥʪ ʨʘʩʯʝʪʘ ʚʝʨʦʷʪʥʦʩʪʝʡ: Nj ï ʩʫʤʤʘʨʥʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ ʧʦ j-ʤʫ ʢʣʘʩʩʫ. ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ 
ʝʩʣʠ ʧʨʝʜʲʷʚʣʝʥ ʦʙʲʝʢʪ j-ʛʦ ʢʣʘʩʩʘ, ʪʦ ʫ ʥʝʛʦ ʙʫʜʝʪ 
ʦʙʥʘʨʫʞʝʥ i-ʡ ʧʨʠʟʥʘʢ. 

INF3, ʯʘʩʪʥʳʡ ʢʨʠʪʝʨʠʡ: ʍʠ-ʢʚʘʜʨʘʪ: ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ 

ʬʘʢʪʠʯʝʩʢʠʤʠ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʞʠʜʘʝʤʳʤʠ ʘʙʩʦʣʶʪʥʳʤʠ 
ʯʘʩʪʦʪʘʤʠ 
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INF4, ʯʘʩʪʥʳʡ ʢʨʠʪʝʨʠʡ: ROI - Return On Investment, 1-ʡ 

ʚʘʨʠʘʥʪ ʨʘʩʯʝʪʘ ʚʝʨʦʷʪʥʦʩʪʝʡ: Nj ï ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʧʨʠʟʥʘʢʦʚ ʧʦ j-ʤʫ ʢʣʘʩʩʫ 
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INF5, ʯʘʩʪʥʳʡ ʢʨʠʪʝʨʠʡ: ROI - Return On Investment, 2-ʡ 
ʚʘʨʠʘʥʪ ʨʘʩʯʝʪʘ ʚʝʨʦʷʪʥʦʩʪʝʡ: Nj ï ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʦʙʲʝʢʪʦʚ ʧʦ j-ʤʫ ʢʣʘʩʩʫ 

INF6, ʯʘʩʪʥʳʡ ʢʨʠʪʝʨʠʡ: ʨʘʟʥʦʩʪʴ ʫʩʣʦʚʥʦʡ ʠ ʙʝʟʫʩʣʦʚʥʦʡ 
ʚʝʨʦʷʪʥʦʩʪʝʡ, 1-ʡ ʚʘʨʠʘʥʪ ʨʘʩʯʝʪʘ ʚʝʨʦʷʪʥʦʩʪʝʡ: Nj ï 
ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʟʥʘʢʦʚ ʧʦ j-ʤʫ ʢʣʘʩʩʫ 
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INF7, ʯʘʩʪʥʳʡ ʢʨʠʪʝʨʠʡ: ʨʘʟʥʦʩʪʴ ʫʩʣʦʚʥʦʡ ʠ ʙʝʟʫʩʣʦʚʥʦʡ 
ʚʝʨʦʷʪʥʦʩʪʝʡ, 2-ʡ ʚʘʨʠʘʥʪ ʨʘʩʯʝʪʘ ʚʝʨʦʷʪʥʦʩʪʝʡ: Nj ï 
ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ ʧʦ j-ʤʫ ʢʣʘʩʩʫ 

 
ʆʙʦʟʥʘʯʝʥʠʷ ʢ ʪʘʙʣʠʮʝ: 
i ï ʟʥʘʯʝʥʠʝ ʧʨʦʰʣʦʛʦ ʧʘʨʘʤʝʪʨʘ; 
j - ʟʥʘʯʝʥʠʝ ʙʫʜʫʱʝʛʦ ʧʘʨʘʤʝʪʨʘ; 
Nij ï ʢʦʣʠʯʝʩʪʚʦ ʚʩʪʨʝʯ j-ʛʦ ʟʥʘʯʝʥʠʷ ʙʫʜʫʱʝʛʦ ʧʘʨʘʤʝʪʨʘ ʧʨʠ i-ʤ ʟʥʘʯʝʥʠʠ ʧʨʦʰʣʦʛʦ ʧʘʨʘʤʝʪʨʘ; 
M ï ʩʫʤʤʘʨʥʦʝ ʯʠʩʣʦ ʟʥʘʯʝʥʠʡ ʚʩʝʭ ʧʨʦʰʣʳʭ ʧʘʨʘʤʝʪʨʦʚ; 
W - ʩʫʤʤʘʨʥʦʝ ʯʠʩʣʦ ʟʥʘʯʝʥʠʡ ʚʩʝʭ ʙʫʜʫʱʠʭ ʧʘʨʘʤʝʪʨʦʚ. 
Ni ï ʢʦʣʠʯʝʩʪʚʦ ʚʩʪʨʝʯ i-ʤ ʟʥʘʯʝʥʠʷ ʧʨʦʰʣʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʦ ʚʩʝʡ ʚʳʙʦʨʢʝ; 
Nj ï ʢʦʣʠʯʝʩʪʚʦ ʚʩʪʨʝʯ j-ʛʦ ʟʥʘʯʝʥʠʷ ʙʫʜʫʱʝʛʦ ʧʘʨʘʤʝʪʨʘ ʧʦ ʚʩʝʡ ʚʳʙʦʨʢʝ; 
N ï ʢʦʣʠʯʝʩʪʚʦ ʚʩʪʨʝʯ j-ʛʦ ʟʥʘʯʝʥʠʷ ʙʫʜʫʱʝʛʦ ʧʘʨʘʤʝʪʨʘ ʧʨʠ i-ʤ ʟʥʘʯʝʥʠʠ ʧʨʦʰʣʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʦ 
ʚʩʝʡ ʚʳʙʦʨʢʝ. 
Iij ï ʯʘʩʪʥʳʡ ʢʨʠʪʝʨʠʡ ʟʥʘʥʠʡ: ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʥʠʡ ʚ ʬʘʢʪʝ ʥʘʙʣʶʜʝʥʠʷ i-ʛʦ ʟʥʘʯʝʥʠʷ ʧʨʦʰʣʦʛʦ 
ʧʘʨʘʤʝʪʨʘ ʦ ʪʦʤ, ʯʪʦ ʦʙʲʝʢʪ ʧʝʨʝʡʜʝʪ ʚ ʩʦʩʪʦʷʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ j-ʤʫ ʟʥʘʯʝʥʠʶ ʙʫʜʫʱʝʛʦ 
ʧʘʨʘʤʝʪʨʘ; 
Ɋ ï ʥʦʨʤʠʨʦʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ (ɽ.ɺ.ʃʫʮʝʥʢʦ, 2002), ʧʨʝʦʙʨʘʟʫʶʱʠʡ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʚ 
ʬʦʨʤʫʣʝ ɸ.ʍʘʨʢʝʚʠʯʘ ʚ ʙʠʪʳ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʜʣʷ ʥʝʝ ʩʦʙʣʶʜʝʥʠʝ ʧʨʠʥʮʠʧʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩ 
ʬʦʨʤʫʣʦʡ ʈ.ʍʘʨʪʣʠ; 



Pi ï ʙʝʟʫʩʣʦʚʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʠ i-ʛʦ ʟʥʘʯʝʥʠʷ ʧʨʦʰʣʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʦʙʫʯʘʶʱʝʡ 
ʚʳʙʦʨʢʝ; 
Pij ï ʫʩʣʦʚʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʠ i-ʛʦ ʟʥʘʯʝʥʠʷ ʧʨʦʰʣʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʨʠ j-ʤ ʟʥʘʯʝʥʠʠ 
ʙʫʜʫʱʝʛʦ ʧʘʨʘʤʝʪʨʘ. 

 
ʊʘʙʣʠʮʘ 5 ï ʄʘʪʨʠʮʘ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʦʡ ʤʦʜʝʣʠ 
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ʊʘʙʣʠʮʘ 6ï ʂʦʥʬʠʛʫʨʘʪʦʨ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʳʭ ʤʦʜʝʣʝʡ ɸʉʂ-ʘʥʘʣʠʟʘ  

ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ çʕʡʜʦʩè 

 

ʉʧʦʩʦʙ 

ʩʨʘʚʥʝʥʠʷ 

ʅʦʨʤʠʨʦʚʢʘ ʥʝ 

ʪʨʝʙʫʝʪʩʷ 

ʅʦʨʤʠʨʦʚʢʘ ʢ 0 

ʧʫʪʝʤ ʚʟʷʪʠʷ 

ʣʦʛʘʨʠʬʤʘ 

ʅʦʨʤʠʨʦʚʢʘ ʢ 0 ʧʫʪʝʤ 

ʚʳʯʠʪʘʥʠʷ 1 

ʉʨʘʚʥʝʥʠʝ 

ʬʘʢʪʠʯʝʩʢʠʭ ʠ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʘʙʩʦʣʶʪʥʳʭ 

ʯʘʩʪʦʪ 

ʇʫʪʝʤ ʜʝʣʝʥʠʷ --- 

INF1, INF2, 

ɸʣʝʢʩʘʥʜʨʘ 

ʍʘʨʢʝʚʠʯʘ 

INF4, INF5, 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʦʟʚʨʘʪʘ 

ʠʥʚʝʩʪʠʮʠʡ ROI 

ʇʫʪʝʤ 

ʚʳʯʠʪʘʥʠʷ 

INF3, ɢ-ʢʚʘʜʨʘʪ 

ʂʘʨʣʘ ʇʠʨʩʦʥʘ 
--- --- 

ʉʨʘʚʥʝʥʠʝ 

ʫʩʣʦʚʥʳʭ ʠ 

ʙʝʟʫʩʣʦʚʥʳʭ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʯʘʩʪʦʪ 

ʇʫʪʝʤ ʜʝʣʝʥʠʷ --- 

INF1, INF2, 

ɸʣʝʢʩʘʥʜʨʘ 

ʍʘʨʢʝʚʠʯʘ 

INF4, INF5, 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʦʟʚʨʘʪʘ 

ʠʥʚʝʩʪʠʮʠʡ ROI 

ʇʫʪʝʤ 

ʚʳʯʠʪʘʥʠʷ 
INF6, INF7 --- --- 

 

ʆʙʨʘʪʠʤ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʩʨʘʚʥʝʥʠʝ ʬʘʢʪʠʯʝʩʢʠʭ ʠ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʘʙʩʦʣʶʪʥʳʭ ʯʘʩʪʦʪ ʧʫʪʝʤ ʜʝʣʝʥʠʷ ʧʨʠʚʦʜʠʪ ʧʨʠ 

ʥʦʨʤʠʨʦʚʢʘʭ ʢ ʥʫʣʶ (ʯʪʦ ʥʫʞʥʦ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʘʜʜʠʪʠʚʥʳʭ 

ʠʥʪʝʛʨʘʣʴʥʳʭ ʢʨʠʪʝʨʠʝʚ) ʧʫʪʝʤ ʚʟʷʪʠʷ ʣʦʛʘʨʠʬʤʘ ʠ ʧʫʪʝʤ ʚʳʯʠʪʘʥʠʷ 1 ʢ 

ʪʝʤ ʞʝ ʩʘʤʳʤ ʤʦʜʝʣʷʤ, ʯʪʦ ʠ ʩʨʘʚʥʝʥʠʝ ʫʩʣʦʚʥʳʭ ʠ ʙʝʟʫʩʣʦʚʥʳʭ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ ʧʫʪʝʤ ʜʝʣʝʥʠʷ ʩ ʪʝʤʠ ʞʝ ʩʘʤʳʤʠ ʩʧʦʩʦʙʘʤʠ 

ʥʦʨʤʠʨʦʚʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʥʘ ʦʩʥʦʚʝ ʤʘʪʨʠʮʳ ʘʙʩʦʣʶʪʥʳʭ ʯʘʩʪʦʪ 

ʨʘʩʩʯʠʪʘʪʴ ʤʘʪʨʠʮʳ ʫʩʣʦʚʥʳʭ ʠ ʙʝʟʫʩʣʦʚʥʳʭ ʧʨʦʮʝʥʪʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ, 

ʘ ʟʘʪʝʤ ʩʨʘʚʥʠʪʴ ʬʘʢʪʠʯʝʩʢʠʝ ʘʙʩʦʣʶʪʥʳʝ ʯʘʩʪʦʪʳ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ 

ʧʫʪʝʤ ʚʳʯʠʪʘʥʠʷ ʠ ʜʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʨʘʚʥʠʪʴ ʫʩʣʦʚʥʳʝ ʠ ʙʝʟʫʩʣʦʚʥʳʝ 



ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʯʘʩʪʦʪʳ ʪʘʢʞʝ ʧʫʪʝʤ ʚʳʯʠʪʘʥʠʷ ʠ ʜʝʣʝʥʠʷ ʠ ʧʨʦʚʝʩʪʠ 

ʥʦʨʤʠʨʦʚʢʫ ʢ 0 ʧʫʪʝʤ ʚʟʷʪʠʷ ʣʦʛʘʨʠʬʤʘ ʠ ʧʫʪʝʤ ʚʳʯʠʪʘʥʠʷ 1, ʪʦ 

ʧʦʣʫʯʘʝʪʩʷ 3 ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʠ: ʤʘʪʨʠʮʘ ʘʙʩʦʣʶʪʥʳʭ ʯʘʩʪʦʪ ʠ ʜʚʝ 

ʤʘʪʨʠʮʳ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ, ʪ.ʝ. ʫʩʣʦʚʥʳʭ ʠ ʙʝʟʫʩʣʦʚʥʳʭ ʧʨʦʮʝʥʪʥʳʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʚʩʝʛʦ 7 ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʳʭ ʤʦʜʝʣʝʡ. ɼʨʫʛʠʭ ʞʝ 

ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʳʭ ʤʦʜʝʣʝʡ, ʨʘʩʩʯʠʪʳʚʘʝʤʳʭ ʥʘ ʦʩʥʦʚʝ ʧʨʠʚʝʜʝʥʥʳʭ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʨʦʩʪʦ ʥʝʪ. ʕʪʦ ʠ ʝʩʪʴ ʢʦʥʬʠʛʫʨʘʪʦʨ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʤʦʜʝʣʝʡ ʚ ʩʤʳʩʣʝ ɺ.ɸ.ʃʝʬʝʚʨʘ. ʇʦʜ 

ʢʦʥʬʠʛʫʨʘʪʦʨʦʤ ɺ.ɸ.ʃʝʬʝʚʨ ʧʦʥʠʤʘʣ ʤʠʥʠʤʘʣʴʥʳʡ ʧʦʣʥʳʡ ʥʘʙʦʨ 

ʧʦʥʷʪʠʡʥʳʭ ʰʢʘʣ ʠʣʠ ʢʦʥʩʪʨʫʢʪʦʚ, ʪ.ʝ. ʧʦʥʷʪʠʡ, ʜʦʩʪʘʪʦʯʥʳʡ ʜʣʷ 

ʘʜʝʢʚʘʪʥʦʛʦ ʦʧʠʩʘʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ [6]
3
. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʚʩʝ ʵʪʠ ʤʦʜʝʣʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʝ çʕʡʜʦʩè. 

ʂʦʛʜʘ ʤ  r ʩʨʘʚʥʠʚʘʝʤ ʬʘʢʪʠʯʝʩʢʠʝ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʘʙʩʦʣʶʪʥʳʝ 

ʯʘʩʪʦʪʳ ʧʫʪʝʤ ʚʳʯʠʪʘʥʠʷ ʫ ʥʘʩ ʧʦʣʫʯʘʝʪʩʷ ʯʘʩʪʥʳʡ ʢʨʠʪʝʨʠʡ ʟʥʘʥʠʡ: çʭʠ-

ʢʚʘʜʨʘʪè (ʉʂ-ʤʦʜʝʣʴ INF3), ʢʦʛʜʘ ʞʝ ʤ  rʩʨʘʚʥʠʚʘʝʤ ʠʭ ʧʫʪʝʤ ʜʝʣʝʥʠʷ, ʪʦ 

ʫ ʥʘʩ ʧʦʣʫʯʘʝʪʩʷ ʯʘʩʪʥʳʡ ʢʨʠʪʝʨʠʡ: çʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʧʦ 

ɸ.ʍʘʨʢʝʚʠʯʫè (ʉʂ-ʤʦʜʝʣʠ INF1, INF2) ʠʣʠ çʢʦʵʬʬʠʮʠʝʥʪ ʚʦʟʚʨʘʪʘ 

ʠʥʚʝʩʪʠʮʠʡ ROIè - Return On Investment (ʉʂ-ʤʦʜʝʣʠ INF4, INF5) ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʥʦʨʤʠʨʦʚʢʠ.  

ʂʦʛʜʘ ʞʝ ʤ  rʩʨʘʚʥʠʚʘʝʤ ʫʩʣʦʚʥʳʝ ʠ ʙʝʟʫʩʣʦʚʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʳʝ 

ʯʘʩʪʦʪʳ ʧʫʪʝʤ ʚʳʯʠʪʘʥʠʷ ʫ ʥʘʩ ʧʦʣʫʯʘʝʪʩʷ ʯʘʩʪʥʳʡ ʢʨʠʪʝʨʠʡ ʟʥʘʥʠʡ: 

çʢʦʵʬʬʠʮʠʝʥʪ ʚʟʘʠʤʦʩʚʷʟʠè (ʉʂ-ʤʦʜʝʣʠ INF6, INF7), ʢʦʛʜʘ ʞʝ ʤ  r

ʩʨʘʚʥʠʚʘʝʤ ʠʭ ʧʫʪʝʤ ʜʝʣʝʥʠʷ, ʪʦ ʫ ʥʘʩ ʧʦʣʫʯʘʝʪʩʷ ʯʘʩʪʥʳʡ ʢʨʠʪʝʨʠʡ: 

çʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ɸ.ʍʘʨʢʝʚʠʯʫè (ʉʂ-ʤʦʜʝʣʠ INF1, INF2). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤ  rʚʠʜʠʤ, ʯʪʦ ʚʩʝ ʯʘʩʪʥʳʝ ʢʨʠʪʝʨʠʠ ʟʥʘʥʠʡ ʪʝʩʥʦ 

ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʆʩʦʙʝʥʥʦ ʠʥʪʝʨʝʩʥʘ ʩʚʷʟʴ ʟʥʘʤʝʥʠʪʦʛʦ 

ʢʨʠʪʝʨʠʷ ʭʠ-ʢʚʘʜʨʘʪ ʂ.ʇʠʨʩʦʥʘ ʩ ʟʘʤʝʯʘʪʝʣʴʥʦʡ ʤʝʨʦʡ ʢʦʣʠʯʝʩʪʚʘ 

ʠʥʬʦʨʤʘʮʠʠ ɸ.ʍʘʨʢʝʚʠʯʘ ʠ ʩ ʠʟʚʝʩʪʥʳʤ ʚ ʵʢʦʥʦʤʠʢʝ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ROI. 

ɺʝʨʦʷʪʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʨʝʜʝʣ, ʢ ʢʦʪʦʨʦʤʫ ʩʪʨʝʤʠʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ (ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʩʭʦʜʦʚ ʢ 

ʯʠʩʣʫ ʠʩʧʳʪʘʥʠʡ) ʧʨʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʠʩʧʳʪʘʥʠʡ. 

ʗʩʥʦ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ï ʵʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʘʙʩʪʨʘʢʮʠʷ, ʢʦʪʦʨʘʷ ʥʠʢʦʛʜʘ 

ʥʝ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ (ʪʘʢʞʝ ʢʘʢ ʠ ʜʨʫʛʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ 

ʬʠʟʠʯʝʩʢʠʝ ʘʙʩʪʨʘʢʮʠʠ, ʪʠʧʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʦʯʢʠ, ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ, 

ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʦʡ ʠ ʪ.ʧ.). ʅʘ ʧʨʘʢʪʠʢʝ ʚʩʪʨʝʯʘʝʪʩʷ ʪʦʣʴʢʦ ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʯʘʩʪʦʪʘ. ʅʦ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʚʝʩʴʤʘ ʙʣʠʟʢʦʡ ʢ ʚʝʨʦʷʪʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʧʨʠ 

480 ʥʘʙʣʶʜʝʥʠʡ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʘʩʪʦʡ ʠ ʚʝʨʦʷʪʥʦʩʪʴʶ 

(ʧʦʛʨʝʰʥʦʩʪʴ) ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 5%, ʧʨʠ 1250 ʥʘʙʣʶʜʝʥʠʷʭ ï ʦʢʦʣʦ 2.5%, 

ʧʨʠ 10000 ʥʘʙʣʶʜʝʥʠʷʭ ï 1%. 

ʉʫʪʴ ʵʪʠʭ ʤʝʪʦʜʦʚ ʚ ʪʦʤ, ʯʪʦ ʚʳʯʠʩʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʟʥʘʯʝʥʠʠ ʬʘʢʪʦʨʘ ʦ ʪʦʤ, ʯʪʦ ʦʙʲʝʢʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʝʨʝʡʜʝʪ ʧʦʜ ʝʛʦ 

                                           
3 ʉʤ. 1.2.1.2.1.1. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʷ ʢʦʥʬʠʛʫʨʘʪʦʨʘ,  http://lc.kubagro.ru/aidos/aidos06_lec/index.htm  

http://lc.kubagro.ru/aidos/aidos06_lec/index.htm


ʜʝʡʩʪʚʠʝʤ ʚ ʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʢʣʘʩʩʫ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʦʧʦʩʪʘʚʠʤʦ ʠ ʢʦʨʨʝʢʪʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʨʘʟʥʦʨʦʜʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʙʣʶʜʝʥʠʷʭ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʰʢʘʣ ʠ ʨʘʟʣʠʯʥʳʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ 

[6, 8].  

ʅʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʳʭ ʤʦʜʝʣʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ 

ʪʘʙʣʠʮʝ 5 (ʦʪʣʠʯʘʶʪʩʷ ʯʘʩʪʳʤʠ ʢʨʠʪʝʨʠʷʤʠ, ʧʨʠʚʝʜʝʥʥʳʤʠ ʚ ʪʘʙʣʠʮʝ 4), 

ʨʝʰʘʶʪʩʷ ʟʘʜʘʯʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʨʘʩʧʦʟʥʘʚʘʥʠʷ, 

ʜʠʘʛʥʦʩʪʠʢʠ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ), ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ (ʦʙʨʘʪʥʘʷ 

ʟʘʜʘʯʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ), ʘ ʪʘʢʞʝ ʟʘʜʘʯʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʜʝʣʠʨʫʝʤʦʡ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʝ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʦʡ ʤʦʜʝʣʠ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʢʘʢ ʟʥʘʯʠʤʦʩʪʴ ʟʥʘʯʝʥʠʷ ʬʘʢʪʦʨʘ, ʩʪʝʧʝʥʴ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʠ ʢʣʘʩʩʘ ʠ ʮʝʥʥʦʩʪʴ ʠʣʠ ʢʘʯʝʩʪʚʦ ʤʦʜʝʣʠ ʚ ɸʉʂ-

ʘʥʘʣʠʟʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʟʥʘʯʝʥʠʡ ʯʘʩʪʥʳʭ ʢʨʠʪʝʨʠʝʚ 

ʵʪʦʛʦ ʟʥʘʯʝʥʠʷ ʬʘʢʪʦʨʘ, ʢʣʘʩʩʘ ʠʣʠ ʤʦʜʝʣʠ ʚ ʮʝʣʦʤ (ʪʘʙʣʠʮʘ 6).  

ʏʠʩʣʝʥʥʦ ʵʪʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʤʦʞʝʪ ʠʟʤʝʨʷʪʴʩʷ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, 

ʥʘʧʨʠʤʝʨ ʩʨʝʜʥʠʤ ʦʪʢʣʦʥʝʥʠʝʤ ʤʦʜʫʣʝʡ ʯʘʩʪʥʳʭ ʢʨʠʪʝʨʠʝʚ ʦʪ ʩʨʝʜʥʝʛʦ, 

ʜʠʩʧʝʨʩʠʝʡ ʠʣʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʤ ʦʪʢʣʦʥʝʥʠʝʤ ʠʣʠ ʝʛʦ ʢʚʘʜʨʘʪʦʤ. ɺ 

ʩʠʩʪʝʤʝ çʕʡʜʦʩè ʧʨʠʥʷʪ ʧʦʩʣʝʜʥʠʡ ʚʘʨʠʘʥʪ, ʪ.ʢ. ʵʪʘ ʚʝʣʠʯʠʥʘ ʩʦʚʧʘʜʘʝʪ ʩ 

ʤʦʱʥʦʩʪʴʶ ʩʠʛʥʘʣʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʤʦʱʥʦʩʪʴʶ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʚ ɸʉʂ-

ʘʥʘʣʠʟʝ ʚʩʝ ʤʦʜʝʣʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʠʩʪʦʯʥʠʢ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʝʩʪʴ ʚʩʝ ʦʩʥʦʚʘʥʠʷ ʫʪʦʯʥʠʪʴ ʪʨʘʜʠʮʠʦʥʥʫʶ 

ʪʝʨʤʠʥʦʣʦʛʠʶ ɸʉʂ-ʘʥʘʣʠʟʘ (ʪʘʙʣʠʮʘ 7): 

 
ʊʘʙʣʠʮʘ 7 ï ʋʪʦʯʥʝʥʠʝ ʪʝʨʤʠʥʦʣʦʛʠʠ ɸʉʂ-ʘʥʘʣʠʟʘ 

ˉ ʊʨʘʜʠʮʠʦʥʥʳʝ ʪʝʨʤʠʥʳ (ʩʠʥʦʥʠʤʳ) 
ʅʦʚʳʡ  
ʪʝʨʤʠʥ 

ʌʦʨʤʫʣʘ 

1 1. ɿʥʘʯʠʤʦʩʪʴ ʟʥʘʯʝʥʠʷ ʬʘʢʪʦʨʘ 
(ʧʨʠʟʥʘʢʘ).  
2. ɼʠʬʬʝʨʝʥʮʠʨʫʶʱʘʷ ʤʦʱʥʦʩʪʴ 
ʟʥʘʯʝʥʠʷ ʬʘʢʪʦʨʘ (ʧʨʠʟʥʘʢʘ). 
3. ʎʝʥʥʦʩʪʴ ʟʥʘʯʝʥʠʷ ʬʘʢʪʦʨʘ  
(ʧʨʠʟʥʘʢʘ) ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 
ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʜʨʫʛʠʭ ʟʘʜʘʯ 

ʂʦʨʝʥʴ ʠʟ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʤʦʱʥʦʩʪʠ ʟʥʘʯʝʥʠʷ 
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2 1. ʉʪʝʧʝʥʴ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʠ 
ʢʣʘʩʩʘ. 
2. ʉʪʝʧʝʥʴ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʢʣʘʩʩʘ. 
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3 1. ʂʘʯʝʩʪʚʦ ʤʦʜʝʣʠ. 
2. ʎʝʥʥʦʩʪʴ ʤʦʜʝʣʠ. 
3. ʉʪʝʧʝʥʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 
ʤʦʜʝʣʠ. 
4. ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʤʝʨʘ ʩʪʝʧʝʥʠ 
ʚʳʨʘʞʝʥʥʦʩʪʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ 
ʤʦʜʝʣʠʨʫʝʤʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʂʦʨʝʥʴ ʠʟ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʤʦʱʥʦʩʪʠ ʤʦʜʝʣʠ 
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ʀʪʘʢ, ʚ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʨʘʩʢʨʳʚʘʝʪʩʷ ʧʨʦʩʪʘʷ ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʨʳ ɢ-ʢʚʘʜʨʘʪ ʂʘʨʣʘ ʇʠʨʩʦʥʘ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʦʟʚʨʘʪʘ 

ʠʥʚʝʩʪʠʮʠʡ (ROI) ʠ ʩ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʤʝʨʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ 



ɸʣʝʢʩʘʥʜʨʘ ʍʘʨʢʝʚʠʯʘ. ʕʪʘ ʚʟʘʠʤʦʩʚʷʟʴ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ, ʝʩʣʠ ʥʘ ʦʩʥʦʚʝ 

ʤʘʪʨʠʮʳ ʘʙʩʦʣʶʪʥʳʭ ʯʘʩʪʦʪ ʨʘʩʩʯʠʪʘʪʴ ʤʘʪʨʠʮʳ ʫʩʣʦʚʥʳʭ ʠ ʙʝʟʫʩʣʦʚʥʳʭ 

ʧʨʦʮʝʥʪʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ, ʘ ʟʘʪʝʤ ʩʨʘʚʥʠʪʴ ʬʘʢʪʠʯʝʩʢʠʝ ʘʙʩʦʣʶʪʥʳʝ 

ʯʘʩʪʦʪʳ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʧʫʪʝʤ ʚʳʯʠʪʘʥʠʷ ʠ ʜʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʨʘʚʥʠʪʴ 

ʫʩʣʦʚʥʳʝ ʠ ʙʝʟʫʩʣʦʚʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʯʘʩʪʦʪʳ ʪʘʢʞʝ ʧʫʪʝʤ ʚʳʯʠʪʘʥʠʷ ʠ 

ʜʝʣʝʥʠʷ ʠ ʚʳʧʦʣʥʠʪʴ ʥʦʨʤʠʨʦʚʢʫ ʢ ʥʫʣʶ ʧʫʪʝʤ ʚʟʷʪʠʷ ʣʦʛʘʨʠʬʤʘ ʠʣʠ 

ʚʳʯʠʪʘʥʠʷ 1. ʇʨʠ ʵʪʦʤ ʧʦʣʫʯʘʝʪʩʷ 3 ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʠ: ʤʘʪʨʠʮʘ 

ʘʙʩʦʣʶʪʥʳʭ ʯʘʩʪʦʪ ʠ ʜʚʝ ʤʘʪʨʠʮʳ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ, ʪ.ʝ. ʫʩʣʦʚʥʳʭ ʠ 

ʙʝʟʫʩʣʦʚʥʳʭ ʧʨʦʮʝʥʪʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʚʩʝʛʦ 7 ʩʠʩʪʝʤʥʦ-

ʢʦʛʥʠʪʠʚʥʳʭ ʤʦʜʝʣʝʡ. ʀʤʝʥʥʦ 7, ʘ ʥʝ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʠʩʪʝʤʥʦ-

ʢʦʛʥʠʪʠʚʥʳʭ ʤʦʜʝʣʝʡ ʚ ʠʪʦʛʝ ʧʦʣʫʯʘʝʪʩʷ ʧʦʪʦʤʫ, ʯʪʦ ʤʦʜʝʣʠ, 

ʧʦʣʫʯʘʶʱʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʨʘʚʥʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʘʙʩʦʣʶʪʥʳʭ ʯʘʩʪʦʪ ʧʫʪʝʤ ʜʝʣʝʥʠʷ ʠ ʥʦʨʤʠʨʦʚʢʠ ʢ ʥʫʣʶ ʧʫʪʝʤ ʚʟʷʪʠʷ 

ʣʦʛʘʨʠʬʤʘ ʠʣʠ ʚʳʯʠʪʘʥʠʷ 1 ʪʦʞʜʝʩʪʚʝʥʥʦ ʩʦʚʧʘʜʘʶʪ ʩ ʤʦʜʝʣʷʤʠ, 

ʧʦʣʫʯʘʶʱʠʤʠʩʷ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʫʩʣʦʚʥʳʭ ʠ ʙʝʟʫʩʣʦʚʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʯʘʩʪʦʪ ʧʫʪʝʤ ʜʝʣʝʥʠʷ ʠ ʥʦʨʤʠʨʦʚʢʠ ʢ ʥʫʣʶ ʧʫʪʝʤ ʚʟʷʪʠʷ ʣʦʛʘʨʠʬʤʘ ʠʣʠ 

ʚʳʯʠʪʘʥʠʷ 1. ʕʪʦ ʠ ʝʩʪʴ ʢʦʥʬʠʛʫʨʘʪʦʨ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʢʦʛʥʠʪʠʚʥʳʭ 

ʤʦʜʝʣʝʡ ʚ ʩʤʳʩʣʝ ɺ.ɸ.ʃʝʬʝʚʨʘ, ʩʦʜʝʨʞʘʱʠʡ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʦʜʝʣʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʥʦ ʦʧʠʩʘʪʴ ʤʦʜʝʣʠʨʫʝʤʫʶ ʧʨʝʜʤʝʪʥʫʶ 

ʦʙʣʘʩʪʴ.  

ʇʦʢʘʟʘʪʝʣʴʥʦ, ʯʪʦ ʤʦʜʝʣʴ ʤʝʨʳ ɢ-ʢʚʘʜʨʘʪ ʂʘʨʣʘ ʇʠʨʩʦʥʘ ʠʟ 

ʩʪʘʪʠʩʪʠʢʠ ʦʢʘʟʘʣʘʩʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʪʝʩʥʦ ʩʚʷʟʘʥʥʦʡ ʩ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʦʟʚʨʘʪʘ ʠʥʚʝʩʪʠʮʠʡ (ROI), ʧʨʠʤʝʥʷʝʤʦʡ ʚ ʵʢʦʥʦʤʠʢʝ ʚ 

ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʦʨʪʬʝʣʝʤ ʠʥʚʝʩʪʠʮʠʡ ʠ ʩ ʤʝʨʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ɸʣʝʢʩʘʥʜʨʘ ʍʘʨʢʝʚʠʯʘ ʠʟ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʪʝʦʨʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʥʠʷʤʠ. ɺʩʝ ʵʪʠ ʤʦʜʝʣʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʚ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʝ çʕʡʜʦʩè. 

 
4.3.2. ʀʥʪʝʛʨʘʣʴʥʳʝ ʢʨʠʪʝʨʠʠ 
4.3.2.1. ɼʣ ̫ʯʝʛʦ ʥʫʞʥʳ ʠʥʪʝʛʨʘʣʴʥʳʝ ʢʨʠʪʝʨʠʠ: ʜʣ ̫ʩʠʩʪʝʤʥʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʀʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʳʭ ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ 

ʩʦʟʜʘʶʪʩʷ ʠ ʚʝʨʠʬʠʮʠʨʫʶʪʩʷ ʚ ʨʝʞʠʤʝ 3.5 ʩʠʩʪʝʤʳ çʕʡʜʦʩè ʠ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʨʝʞʠʤʝ 5.5, ʤ  rʫʟʥʘʝʤ, ʢʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠʣʠ ʥʝʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʙʲʝʢʪʘ ʢ ʢʣʘʩʩʫ ʤ  rʧʦʣʫʯʘʝʤ ʠʟ 

ʬʘʢʪʘ ʥʘʙʣʶʜʝʥʠʷ ʫ ʵʪʦʛʦ ʦʙʲʝʢʪʘ ʦʜʥʦʛʦ ʥʝʢʦʪʦʨʦʛʦ ʧʨʠʟʥʘʢʘ (ʟʥʘʯʝʥʠʷ 

ʩʚʦʡʩʪʚʘ ʠʣʠ ʟʥʘʯʝʥʠʷ ʬʘʢʪʦʨʘ, ʪ.ʝ. ʛʨʘʜʘʮʠʠ ʦʧʠʩʘʪʝʣʴʥʦʡ ʰʢʘʣʳ). ʅʦ ʫ 

ʦʙʲʝʢʪʘ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʦʜʠʥ, ʘ ʤʥʦʛʦ ʧʨʠʟʥʘʢʦʚ. ʂʘʢ ʪʦʛʜʘ ʦʧʨʝʜʝʣʠʪʴ 

ʦʜʥʠʤ ʯʠʩʣʦʤ ʩʪʝʧʝʥʴ ʩʭʦʜʩʪʚʘ/ʨʘʟʣʠʯʠʷ ʵʪʦʛʦ ʦʙʲʝʢʪʘ ʩ ʢʣʘʩʩʘʤʠ, 

ʦʙʦʙʱʘʶʱʠʤ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʵʪʦʤ, ʩʦʜʝʨʞʘʱʫʶʩʷ ʚʦ ʚʩʝʡ ʩʠʩʪʝʤʝ 

ʧʨʠʟʥʘʢʦʚ ʦʙʲʝʢʪʘ? ʀʥʪʝʛʨʘʣʴʥʳʝ ʢʨʠʪʝʨʠʠ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʪʚʝʪ 

ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ. 



ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ʟʘʜʘʯʠ-6 ɸʉʂ-ʘʥʘʣʠʟʘ) 

ʢʘʞʜʳʡ ʦʙʲʝʢʪ ʨʘʩʧʦʟʥʘʚʘʝʤʦʡ ʚʳʙʦʨʢʠ ʩʨʘʚʥʠʚʘʝʪʩʷ ʧʦ ʚʩʝʤ ʩʚʦʠʤ 

ʧʨʠʟʥʘʢʘʤ ʩ ʢʘʞʜʳʤ ʠʟ ʦʙʦʙʱʝʥʥʳʭ ʦʙʨʘʟʦʚ ʢʣʘʩʩʦʚ. ʉʤʳʩʣ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ ʢ ʦʙʦʙʱʝʥʥʦʤʫ ʦʙʨʘʟʫ ʢʣʘʩʩʫ ʦʙ 

ʵʪʦʤ ʢʦʥʢʨʝʪʥʦʤ ʦʙʲʝʢʪʝ ʧʦ ʘʥʘʣʦʛʠʠ ʩʪʘʥʦʚʠʪʩʷ ʠʟʚʝʩʪʥʦ ʚʩʝ, ʯʪʦ 

ʠʟʚʝʩʪʥʦ ʦʙ ʦʙʲʝʢʪʘʭ ʵʪʦʛʦ ʢʣʘʩʩʘ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʩʘʤʦʝ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʦ ʥʠʭ, ʪ.ʝ. ʯʝʤ ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʙʲʝʢʪʦʚ ʜʨʫʛʠʭ ʢʣʘʩʩʦʚ. 

ɿʘʜʘʯʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʠ ʤʘʣʦ 

ʯʝʤ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɻʣʘʚʥʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʥʠʤʠ ʚ ʪʦʤ, ʯʪʦ 

ʧʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʟʥʘʯʝʥʠʷ ʩʚʦʡʩʪʚ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʦʙʲʝʢʪʘ ʢ ʢʣʘʩʩʫ 

ʦʪʥʦʩʷʪʩʷ ʢ ʦʜʥʦʤʫ ʤʦʤʝʥʪʫ ʚʨʝʤʝʥʠ, ʘ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʟʥʘʯʝʥʠʷ 

ʬʘʢʪʦʨʦʚ ʦʪʥʦʩʷʪʩʷ ʢ ʧʨʦʰʣʦʤʫ, ʘ ʧʝʨʝʭʦʜ ʦʙʲʝʢʪʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʵʪʠʭ 

ʬʘʢʪʦʨʦʚ ʚ ʩʦʩʪʦʷʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʢʣʘʩʩʫ ʦʪʥʦʩʠʪʩʷ ʢ ʙʫʜʫʱʝʤʫ. 

ɿʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʚ ʤʦʜʝʣʠ, ʟʘʜʘʥʥʦʡ ʚ ʢʘʯʝʩʪʚʝ ʪʝʢʫʱʝʡ, ʪ.ʢ. 

ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʪʨʫʜʦʝʤʢʦʡ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ. ʇʨʘʚʜʘ ʩ 

ʨʘʟʨʘʙʦʪʢʦʡ ʠ ʨʝʘʣʠʟʘʮʠʝʡ ʚ ʩʠʩʪʝʤʝ çʕʡʜʦʩè ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ 

ʘʣʛʦʨʠʪʤʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʦʨʘ 

(GPU) ʜʣʷ ʨʘʩʯʝʪʦʚ ʵʪʘ ʧʨʦʙʣʝʤʘ ʧʨʘʢʪʠʯʝʩʢʠ ʩʥʷʣʘʩʴ. 

ʉʨʘʚʥʝʥʠʝ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʨʘʟʘ ʦʙʲʝʢʪʘ ʩ ʦʙʦʙʱʝʥʥʳʤʠ ʦʙʨʘʟʘʤʠ 

ʢʣʘʩʩʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʥʝʤʝʪʨʠʯʝʩʢʠʭ ʠʥʪʝʛʨʘʣʴʥʳʭ 

ʢʨʠʪʝʨʠʝʚ, ʢʦʪʦʨʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʠʩʪʝʤʝ çʕʡʜʦʩè ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʚʘ. ʕʪʠ ʠʥʪʝʛʨʘʣʴʥʳʝ ʢʨʠʪʝʨʠʠ ʠʥʪʝʨʝʩʥʳ ʪʝʤ, ʯʪʦ ʢʦʨʨʝʢʪʥʳ ʚ 

ʥʝʦʨʪʦʥʦʨʤʠʨʦʚʘʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ, ʢʦʪʦʨʳʝ ʚʩʝʛʜʘ ʠ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ 

ʧʨʘʢʪʠʢʝ, ʠ ʷʚʣʷʶʪʩʷ ʬʠʣʴʪʨʘʤʠ ʧʦʜʘʚʣʝʥʠʷ ʰʫʤʘ. 

 
4.3.2.2. ʀʥʪʝʛʨʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ çʉʫʤʤʘ ʟʥʘʥʠʡè 

ɼʘʥʥʳʡ ʠʥʪʝʛʨʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʫʤʤʘʨʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʥʠʡ, ʩʦʜʝʨʞʘʱʝʝʩʷ ʚ ʩʠʩʪʝʤʝ ʬʘʢʪʦʨʦʚ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʘʤ ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ, ʫʧʨʘʚʣʷʶʱʠʝ ʬʘʢʪʦʨʳ ʠ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʦ ʧʝʨʝʭʦʜʝ ʦʙʲʝʢʪʘ ʚ ʙʫʜʫʱʠʝ ʮʝʣʝʚʳʝ ʠʣʠ 

ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ. 

ʀʥʪʝʛʨʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʜʜʠʪʠʚʥʫʶ ʬʫʥʢʮʠʶ 

ʦʪ ʯʘʩʪʥʳʭ ʢʨʠʪʝʨʠʝʚ ʟʥʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ help ʨʝʞʠʤʘ 5.5: 

).,( iijj LII
CC

=
 

ɺ ʚʳʨʘʞʝʥʠʠ ʢʨʫʛʣʳʤʠ ʩʢʦʙʢʘʤʠ ʦʙʦʟʥʘʯʝʥʦ ʩʢʘʣʷʨʥʦʝ 

ʧʨʦʠʟʚʝʜʝʥʠʝ. ɺ ʢʦʦʨʜʠʥʘʪʥʦʡ ʬʦʨʤʝ ʵʪʦ ʚʳʨʘʞʝʥʠʝ ʠʤʝʝʪ ʚʠʜ: 

,
1

ä
=

=
M

i

iijj LII
, 

ʛʜʝ: M ï ʢʦʣʠʯʝʩʪʚʦ ʛʨʘʜʘʮʠʡ ʦʧʠʩʘʪʝʣʴʥʳʭ ʰʢʘʣ (ʧʨʠʟʥʘʢʦʚ); 



}{ ijij II =
C

ï ʚʝʢʪʦʨ ʩʦʩʪʦʷʥʠʷ jïʛʦ ʢʣʘʩʩʘ;  

}{ ii LL =
C

 ï ʚʝʢʪʦʨ ʩʦʩʪʦʷʥʠʷ ʨʘʩʧʦʟʥʘʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʚʢʣʶʯʘʶʱʠʡ 

ʚʩʝ ʚʠʜʳ ʬʘʢʪʦʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʘʤ ʦʙʲʝʢʪ, ʫʧʨʘʚʣʷʶʱʠʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ (ʤʘʩʩʠʚïʣʦʢʘʪʦʨ), ʪ.ʝ.: 
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Li

C

ɺ ʪʝʢʫʱʝʡ ʚʝʨʩʠʠ ʩʠʩʪʝʤʳ çʕʡʜʦʩ-ʍ++è ʟʥʘʯʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʚʝʢʪʦʨʘ 

ʩʦʩʪʦʷʥʠʷ ʨʘʩʧʦʟʥʘʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʧʨʠʥʠʤʘʣʠʩʴ ʨʘʚʥʳʤʠ ʣʠʙʦ 0, ʝʩʣʠ 

ʧʨʠʟʥʘʢʘ ʥʝʪ, ʠʣʠ n, ʝʩʣʠ ʦʥ ʧʨʠʩʫʪʩʪʚʫʝʪ ʫ ʦʙʲʝʢʪʘ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ n, 

ʪ.ʝ. ʧʨʝʜʩʪʘʚʣʝʥ n ʨʘʟ (ʥʘʧʨʠʤʝʨ, ʙʫʢʚʘ çʦè ʚ ʩʣʦʚʝ çʤʦʣʦʢʦè ʧʨʝʜʩʪʘʚʣʝʥʘ 

3 ʨʘʟʘ, ʘ ʙʫʢʚʘ çʤè - ʦʜʠʥ ʨʘʟ). 

 
4.3.2.3. ʀʥʪʝʛʨʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ çʉʝʤʘʥʪʠʯʝʩʢʠʡ ʨʝʟʦʥʘʥʩ 

ʟʥʘʥʠʡè 

ʕʪʦʪ ʠʥʪʝʛʨʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʦʨʤʠʨʦʚʘʥʥʦʝ 

ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʥʠʡ, ʩʦʜʝʨʞʘʱʝʝʩʷ ʚ ʩʠʩʪʝʤʝ ʬʘʢʪʦʨʦʚ 

ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʘʤ ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ, 

ʫʧʨʘʚʣʷʶʱʠʝ ʬʘʢʪʦʨʳ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʦ ʧʝʨʝʭʦʜʝ ʦʙʲʝʢʪʘ ʚ 

ʙʫʜʫʱʠʝ ʮʝʣʝʚʳʝ ʠʣʠ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ. 

ʀʥʪʝʛʨʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʜʜʠʪʠʚʥʫʶ ʬʫʥʢʮʠʶ 

ʦʪ ʯʘʩʪʥʳʭ ʢʨʠʪʝʨʠʝʚ ʟʥʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ help ʨʝʞʠʤʘ 3.3 ʠ ʠʤʝʝʪ 

ʚʠʜ: 

( )( ),1
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=

--=
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i
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ʛʜʝ: 

M  ï ʢʦʣʠʯʝʩʪʚʦ ʛʨʘʜʘʮʠʡ ʦʧʠʩʘʪʝʣʴʥʳʭ ʰʢʘʣ (ʧʨʠʟʥʘʢʦʚ); jI

 ï ʩʨʝʜʥʷʷ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʧʦ ʚʝʢʪʦʨʫ ʢʣʘʩʩʘ; L  ï ʩʨʝʜʥʝʝ ʧʦ 

ʚʝʢʪʦʨʫ ʦʙʲʝʢʪʘ; 

js  ï ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʯʘʩʪʥʳʭ ʢʨʠʪʝʨʠʝʚ ʟʥʘʥʠʡ 

ʚʝʢʪʦʨʘ ʢʣʘʩʩʘ; ls  ï ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʦ ʚʝʢʪʦʨʫ 

ʨʘʩʧʦʟʥʘʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

}{ ijij II =
C

ï ʚʝʢʪʦʨ ʩʦʩʪʦʷʥʠʷ jïʛʦ ʢʣʘʩʩʘ; }{ ii LL =
C

 ï ʚʝʢʪʦʨ ʩʦʩʪʦʷʥʠʷ 

ʨʘʩʧʦʟʥʘʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ (ʩʦʩʪʦʷʥʠʷ ʠʣʠ ʷʚʣʝʥʠʷ), ʚʢʣʶʯʘʶʱʠʡ ʚʩʝ ʚʠʜʳ 

ʬʘʢʪʦʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʘʤ ʦʙʲʝʢʪ, ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ (ʤʘʩʩʠʚïʣʦʢʘʪʦʨ), ʪ.ʝ.: 
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ɺ ʪʝʢʫʱʝʡ ʚʝʨʩʠʠ ʩʠʩʪʝʤʳ çʕʡʜʦʩ-ʍ++è ʟʥʘʯʝʥʠʷ ʢʦʦʨʜʠʥʘʪ 

ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ ʨʘʩʧʦʟʥʘʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʧʨʠʥʠʤʘʣʠʩʴ ʨʘʚʥʳʤʠ ʣʠʙʦ 0, 

ʝʩʣʠ ʧʨʠʟʥʘʢʘ ʥʝʪ, ʠʣʠ n, ʝʩʣʠ ʦʥ ʧʨʠʩʫʪʩʪʚʫʝʪ ʫ ʦʙʲʝʢʪʘ ʩ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ n, ʪ.ʝ. ʧʨʝʜʩʪʘʚʣʝʥ n ʨʘʟ (ʥʘʧʨʠʤʝʨ, ʙʫʢʚʘ çʦè ʚ ʩʣʦʚʝ 

çʤʦʣʦʢʦè ʧʨʝʜʩʪʘʚʣʝʥʘ 3 ʨʘʟʘ, ʘ ʙʫʢʚʘ çʤè - ʦʜʠʥ ʨʘʟ). 

ʇʨʠʚʝʜʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʢʨʠʪʝʨʠʷ 

çʉʝʤʘʥʪʠʯʝʩʢʠʡ ʨʝʟʦʥʘʥʩ ʟʥʘʥʠʡè ʧʦʣʫʯʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ 

ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʢʨʠʪʝʨʠʷ çʉʫʤʤʘ ʟʥʘʥʠʡè ʧʦʩʣʝ ʟʘʤʝʥʳ ʢʦʦʨʜʠʥʘʪ 

ʧʝʨʝʤʥʦʞʘʝʤʳʭ ʚʝʢʪʦʨʦʚ ʠʭ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ: 

.,
l

i
i

j

jij

ij

LL
L

II
I

ss

-
­

-
­ ʇʦʵʪʦʤʫ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʦʥ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʩʢʘʣʷʨʥʳʤ 

ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʜʚʫʭ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ (ʝʜʠʥʠʯʥʳʭ) ʚʝʢʪʦʨʦʚ ʢʣʘʩʩʘ ʠ 

ʦʙʲʝʢʪʘ. ʉʫʱʝʩʪʚʫʶʪ ʠ ʤʥʦʛʦ ʜʨʫʛʠʭ ʩʧʦʩʦʙʦʚ ʥʦʨʤʠʨʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, 

ʧʫʪʝʤ ʧʨʠʤʝʥʷʷ ʩʧʣʘʡʥʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʣʠʥʝʡʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ: 

,,
minmax

min

minmax

min
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LL
L
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II
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jij
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-
­

-

-
­ ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʣʦʞʠʪʴ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʜʨʫʛʠʭ ʚʠʜʦʚ ʠʥʪʝʛʨʘʣʴʥʳʭ ʢʨʠʪʝʨʠʝʚ. ʅʦ ʨʝʟʫʣʴʪʘʪʳ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ ʝʜʚʘ ʣʠ ʦʥʠ ʙʫʜʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʫʞʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ, ʧʦʵʪʦʤʫ ʦʥʠ ʥʝ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʩʠʩʪʝʤʝ çʕʡʜʦʩè. 

 
4.3.2.4. ʅʝʢʦʪʦʨʳʝ ʧʦʣʝʟʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʠʥʪʝʛʨʘʣʴʥʳʭ ʢʨʠʪʝʨʠʝʚ 

ɼʘʥʥʳʝ ʠʥʪʝʛʨʘʣʴʥʳʝ ʢʨʠʪʝʨʠʠ ʦʙʣʘʜʘʶʪ ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʳʤʠ ʠ 

ʧʦʣʝʟʥʳʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʝʤʫ 

ʚʘʞʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʠʥʪʝʛʨʘʣʴʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ: 

ɺʦ-ʧʝʨʚʳʭ, ʠʥʪʝʛʨʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ ʠʤʝʝʪ ʥʝʤʝʪʨʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ, 

ʪ.ʝ. ʦʥ ʷʚʣʷʶʪʩʷ ʤʝʨʦʡ ʩʭʦʜʩʪʚʘ ʚʝʢʪʦʨʦʚ ʢʣʘʩʩʘ ʠ ʦʙʲʝʢʪʘ, ʥʦ ʥʝ 

ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʥʠʤʠ, ʘ ʢʦʩʠʥʫʩʦʤ ʫʛʣʘ ʤʝʞʜʫ ʥʠʤʠ, ʪ.ʝ. ʵʪʦ 

ʤʝʞʚʝʢʪʦʨʥʦʝ ʠʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ. ʇʦʵʪʦʤʫ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ 

ʷʚʣʷʝʪʩʷ ʢʦʨʨʝʢʪʥʳʤ ʚ ʥʝʦʨʪʦʥʦʨʤʠʨʦʚʘʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ, ʢʦʪʦʨʳʝ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʠ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʠ ʚ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʝʥʠʝ 

ɽʚʢʣʠʜʦʚʘ ʨʘʩʩʪʦʷʥʠʷ (ʪʝʦʨʝʤʳ ʇʠʬʘʛʦʨʘ) ʷʚʣʷʝʪʩʷ ʥʝʢʦʨʨʝʢʪʥʳʤ.  

ɺʦ-ʚʪʦʨʳʭ, ʜʘʥʥʳʡ ʠʥʪʝʛʨʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ ʷʚʣʷʶʪʩʷ ʬʠʣʴʪʨʦʤ, 

ʧʦʜʘʚʣʷʶʱʠʤ ʙʝʣʳʡ ʰʫʤ, ʢʦʪʦʨʳʡ ʚʩʝʛʜʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʵʤʧʠʨʠʯʝʩʢʠʭ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʚ ʤʦʜʝʣʷʭ, ʩʦʟʜʘʥʥʳʭ ʥʘ ʠʭ ʦʩʥʦʚʝ. ʕʪʦ ʩʚʦʡʩʪʚʦ 

ʧʦʜʘʚʣʷʪʴ ʙʝʣʳʡ ʰʫʤ ʧʨʦʷʚʣʷʝʪʩʷ ʫ ʜʘʥʥʦʛʦ ʢʨʠʪʝʨʠʷ ʪʝʤ ʷʨʯʝ, ʯʝʤ 

ʙʦʣʴʰʝ ʚ ʤʦʜʝʣʠ ʛʨʘʜʘʮʠʡ ʦʧʠʩʘʪʝʣʴʥʳʭ ʰʢʘʣ. 



ɺ-ʪʨʝʪʴʠʭ, ʠʥʪʝʛʨʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ ʩʭʦʜʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʤʝʨʫ ʩʭʦʜʩʪʚʘ/ʨʘʟʣʠʯʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ ʩ 

ʦʙʦʙʱʝʥʥʳʤ ʦʙʨʘʟʦʤ ʢʣʘʩʩʘ ʠ ʠʤʝʝʪ ʪʦʪ ʞʝ ʩʤʳʩʣ, ʯʪʦ ʠ ʬʫʥʢʮʠʷ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʵʣʝʤʝʥʪʘ ʤʥʦʞʝʩʪʚʫ ʚ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʝ ʃʦʪʬʠ ɿʘʜʝ. 

ʆʜʥʘʢʦ ʚ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʝ ʵʪʘ ʬʫʥʢʮʠʷ ʟʘʜʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʘʧʨʠʦʨʥʦ 

ʧʫʪʝʤ ʚʳʙʦʨʘ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ, ʘ ʚ ɸʉʂ-ʘʥʘʣʠʟʝ ʠ ʝʛʦ 

ʧʨʦʛʨʘʤʤʥʦʤ ʠʥʩʪʨʫʤʝʥʪʘʨʠʠ ï ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʝ çʕʡʜʦʩè ʦʥʘ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʭʦʨʦʰʦ ʦʙʦʩʥʦʚʘʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʴʶ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʦʩʥʦʚʝ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ.  

ɺ-ʯʝʪʚʝʨʪʳʭ, ʢʨʦʤʝ ʪʦʛʦ ʟʥʘʯʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʢʨʠʪʝʨʠʷ ʩʭʦʜʩʪʚʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʜʝʢʚʘʪʥʫʶ ʩʘʤʦʦʮʝʥʢʫ ʩʪʝʧʝʥʠ ʫʚʝʨʝʥʥʦʩʪʠ 

ʩʠʩʪʝʤʳ ʚ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʨʝʰʝʥʠʠ ʦ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ/ʥʝʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʙʲʝʢʪʘ ʢ ʢʣʘʩʩʫ ʠʣʠ ʨʠʩʢʘ ʦʰʠʙʢʠ 

ʧʨʠ ʪʘʢʦʤ ʨʝʰʝʥʠʠ. 

ɺ-ʧʷʪʳʭ, ʧʦ ʩʫʪʠ, ʧʨʠ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʯʝʪ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ I j ʨʘʟʣʦʞʝʥʠʷ ʬʫʥʢʮʠʠ ʦʙʲʝʢʪʘ Li ʚ ʨʷʜ ʧʦ ʬʫʥʢʮʠʷʤ 

ʢʣʘʩʩʦʚ I ij, ʪ.ʝ. ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʩ ʢʘʞʜʦʛʦ ʦʙʦʙʱʝʥʥʦʛʦ ʦʙʨʘʟʘ ʢʣʘʩʩʘ ʚ 

ʦʙʨʘʟʝ ʦʙʲʝʢʪʘ, ʯʪʦ ʧʦʜʨʦʙʥʝʝ ʦʧʠʩʘʥʦ ʚ ʤʦʥʦʛʨʘʬʠʠ [5]. 

 
4.3.3. ɺʳʧʦʣʥʝʥʠʝ ʧʨʠʥʮʠʧʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩ ʤʝʨʦʡ ʍʘʨʪʣʠ  

ʜʣ ̫ʤʝʨʳ ʍʘʨʢʝʚʠʯʘ ʚ ʩʣʫʯʘʝ ʨʘʚʥʦʚʝʨʦʷʪʥʳʭ 
ʧʦʣʥʦʩʪʴʶ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ ʩʦʙʳʪʠʡ 

ʇʫʩʪʴ ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ ʠʤʝʝʪ 8 ʙʫʜʫʱʠʭ ʩʦʩʪʦʷʥʠʡ ʠ ʥʘ ʝʛʦ 

ʧʝʨʝʭʦʜ ʚ ʵʪʠ ʩʦʩʪʦʷʥʠʷ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ 8 ʬʘʢʪʦʨʦʚ ʠ ʢʘʞʜʳʡ ʬʘʢʪʦʨ 

ʦʜʥʦʟʥʘʯʥʦ ʚʳʟʳʚʘʝʪ ʧʝʨʝʭʦʜ ʦʙʲʝʢʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʦʩʪʦʷʥʠʝ 

(ʤʝʞʜʫ ʬʘʢʪʦʨʘʤʠ ʠ ʩʦʩʪʦʷʥʠʷʤʠ ʩʫʱʝʩʪʚʫʝʪ ʚʟʘʠʤʥʦ-ʦʜʥʦʟʥʘʯʥʦʝ 

ʩʦʦʪʚʝʪʩʪʚʠʝ). 

ɺ ʪʘʙʣʠʮʝ 9 ʧʨʠʚʝʜʝʥ ʚʘʨʠʘʥʪ ʚʟʘʠʤʥʦ-ʦʜʥʦʟʥʘʯʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʤʝʞʜʫ ʩʦʩʪʦʷʥʠʷʤʠ ʠ ʬʘʢʪʦʨʘʤʠ, ʢʦʛʜʘ ʧʝʨʝʭʦʜ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʚ 

ʢʘʞʜʦʝ ʠʟ ʙʫʜʫʱʠʭ ʩʦʩʪʦʷʥʠʡ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʝʡʩʪʚʠʝʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʬʘʢʪʦʨʘ.  

 

ʊʘʙʣʠʮʘ 8 ï ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʫʧʨʘʚʣʷʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʠ ʙʫʜʫʱʠʤʠ 

ʩʦʩʪʦʷʥʠʷʤʠ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʣʫʯʘʝ ʣʠʥʝʡʥʦʛʦ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ 
ɿʥʘʯʝʥʠʷ 
ʬʘʢʪʦʨʦʚ 

ʂʣʘʩʩʳ 

ʉʫʤʤʘ 1 2 3 4 5 6 7 8 

1 1               1 

2   1             1 

3     1           1 

4       1         1 

5         1       1 

6           1     1 

7             1   1 

8               1 1 

9                 0 

  1 1 1 1 1 1 1 1 8 



ɺ ʪʘʙʣʠʮʝ 9 ʧʨʠʚʝʜʝʥ ʨʘʩʯʝʪ ʩʠʣʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚʣʠʷʥʠʷ 

ʫʧʨʘʚʣʷʶʱʠʭ ʬʘʢʪʦʨʦʚ ʠʟ ʪʘʙʣʠʮʳ 1 ʥʘ ʧʦʚʝʜʝʥʠʝ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ʉʂ-ʘʥʘʣʠʟʘ [2-8]. 

 

ʊʘʙʣʠʮʘ 9 ï ʉʠʣʘ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʚʣʠʷʥʠʷ ʫʧʨʘʚʣʷʶʱʠʭ ʬʘʢʪʦʨʦʚ  

ʥʘ ʧʦʚʝʜʝʥʠʝ ʣʠʥʝʡʥʦʛʦ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʚ ʙʠʪʘʭ 
ɿʥʘʯʝʥʠʷ 
ʬʘʢʪʦʨʦʚ 

ʂʣʘʩʩʳ 

1 2 3 4 5 6 7 8 

1 3,000                

2   3,000              

3     3,000            

4       3,000          

5         3,000        

6           3,000      

7             3,000    

8               3,000  

 

ʇʨʠ ʵʪʦʤ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʯʪʦ ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ 

ʤʦʞʝʪ ʧʝʨʝʡʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʨʘʟʫ ʚ ʥʝʩʢʦʣʴʢʦ ʙʫʜʫʱʠʭ ʩʦʩʪʦʷʥʠʡ, 

ʥʘʧʨʠʤʝʨ, ʥʘ ʜʘʥʥʦʤ ʧʦʣʝ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʩʜʝʣʘʥ ʧʨʦʛʥʦʟ, ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʫʯʝʥ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʞʘʡ ʧʰʝʥʠʮʳ ʥʝʢʦʪʦʨʦʛʦ ʢʘʯʝʩʪʚʘ. ʕʪʦʪ ʚʦʧʨʦʩ 

ʤ  rʨʘʩʩʤʦʪʨʠʤ ʥʠʞʝ. 

ɺ ɸʉʂ-ʘʥʘʣʠʟʝ ʩʠʣʦʡ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ ʷʚʣʷʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʦʝ ʩʦʜʝʨʞʠʪʩʷ ʚ ʬʘʢʪʝ ʝʛʦ ʜʝʡʩʪʚʠʷ ʦ 

ʧʝʨʝʭʦʜʝ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʝ ʙʫʜʫʱʝʝ ʩʦʩʪʦʷʥʠʝ. ʊʘʢ ʢʘʢ 

ʚ ʥʘʰʝʤ ʧʨʠʤʝʨʝ ʩʦʩʪʦʷʥʠʷ ʨʘʚʥʦʚʝʨʦʷʪʥʳʝ ʠ ʠʭ 8, ʪʦ ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʦʡ ʍʘʨʪʣʠ ʨʘʚʥʦ 3. 

ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʙʫʜʫʱʠʝ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ 

ʫʧʨʘʚʣʝʥʠʷ ʦʙʫʩʣʘʚʣʠʚʘʶʪʩʷ ʜʝʡʩʪʚʠʝʤ ʥʝ ʦʜʥʦʛʦ, ʘ ʜʚʫʭ ʬʘʢʪʦʨʦʚ 

(ʪʘʙʣʠʮʘ 10): 

 

ʊʘʙʣʠʮʘ 10 ï ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʫʧʨʘʚʣʷʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʠ 

ʩʦʩʪʦʷʥʠʷʤʠ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʣʫʯʘʝ ʥʝʣʠʥʝʡʥʦʛʦ ʦʙʲʝʢʪʘ 

ʫʧʨʘʚʣʝʥʠʷ 
ɿʥʘʯʝʥʠʷ 
ʬʘʢʪʦʨʦʚ 

ʂʣʘʩʩʳ 

ʉʫʤʤʘ 1 2 3 4 5 6 7 8 

1 1               1 

2 1 1             2 

3   1 1           2 

4     1 1         2 

5       1 1       2 

6         1 1     2 

7           1 1   2 

8             1 1 2 

9               1 1 

  2 2 2 2 2 2 2 2 16 

 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʘ ʧʝʨʝʭʦʜ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʚ 8-ʝ ʩʦʩʪʦʷʥʠʝ ʪʦʞʝ 

ʜʝʡʩʪʚʦʚʘʣʦ ʜʚʘ ʬʘʢʪʦʨʘ ʚʚʝʜʝʥ 9-ʡ ʬʘʢʪʦʨ. 



ɺ ʪʘʙʣʠʮʝ 11 ʧʨʠʚʝʜʝʥ ʨʘʩʯʝʪ ʩʠʣʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚʣʠʷʥʠʷ 

ʫʧʨʘʚʣʷʶʱʠʭ ʬʘʢʪʦʨʦʚ ʠʟ ʪʘʙʣʠʮʳ 10 ʥʘ ʧʦʚʝʜʝʥʠʝ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ɸʉʂ-ʘʥʘʣʠʟʘ [2-8]: 

 

ʊʘʙʣʠʮʘ 11 ï ʉʠʣʘ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʚʣʠʷʥʠʷ ʫʧʨʘʚʣʷʶʱʠʭ ʬʘʢʪʦʨʦʚ  

ʥʘ ʧʦʚʝʜʝʥʠʝ ʥʝʣʠʥʝʡʥʦʛʦ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʚ ʙʠʪʘʭ 
ɿʥʘʯʝʥʠʷ 
ʬʘʢʪʦʨʦʚ 

ʂʣʘʩʩʳ 

1 2 3 4 5 6 7 8 

1 2,250                

2 1,500  1,500              

3   1,500  1,500            

4     1,500  1,500          

5       1,500  1,500        

6         1,500  1,500      

7           1,500  1,500    

8             1,500  1,500  

9               2,250  

 

ʀʟ ʪʘʙʣʠʮʳ 11 ʤ  rʚʠʜʠʤ, ʯʪʦ ʩʠʣʘ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʥʘ ʧʦʚʝʜʝʥʠʝ 

ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʫʤʝʥʴʰʠʣʘʩʴ ʚ ʜʚʘ ʨʘʟʘ ʜʣʷ ʚʩʝʭ ʬʘʢʪʦʨʦʚ, ʢʨʦʤʝ 1-ʛʦ, 

ʫ ʢʦʪʦʨʦʛʦ ʦʥʘ ʪʦʞʝ ʫʤʝʥʴʰʠʣʘʩʴ, ʥʦ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʠ ʷʚʣʷʝʪʩʷ ʪʘʢʦʡ 

ʞʝ, ʢʘʢ ʫ 9-ʛʦ ʬʘʢʪʦʨʘ. ʕʪʦ ʨʘʟʣʠʯʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʚʩʝ ʬʘʢʪʦʨʳ, 

ʢʨʦʤʝ 1-ʛʦ ʠ 9-ʛʦ, ʚʣʠʷʶʪ ʥʘ ʧʝʨʝʭʦʜ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʚ 2 ʩʦʩʪʦʷʥʠʷ: 2-

ʡ ʬʘʢʪʦʨ ʥʘ 1-ʝ ʠ 2-ʝ ʩʦʩʪʦʷʥʠʷ, 3-ʡ ï ʥʘ 2-ʝ ʠ 3-ʝ ʩʦʩʪʦʷʥʠʷ, ʠ ʪ.ʜ., ʘ 1-ʡ ʠ 

9-ʡ ʬʘʢʪʦʨʳ ʚʣʠʷʶʪ ʥʘ ʧʝʨʝʭʦʜ ʪʦʣʴʢʦ ʚ ʦʜʥʦ ʩʦʩʪʦʷʥʠʝ: 1-ʝ ʠ 8-ʝ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 
4.3.4. ʄʦʜʝʣʠ ɸʉʂ-ʘʥʘʣʠʟʘ ʢʘʢ ʤʘʪʨʠʯʥʳʝ ʬʫʥʢʮʠʠ 

ʦʪʦʙʨʘʞʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʬʘʢʪʦʨʦʚ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʦ 
ʢʣʘʩʩʦʚ (ʙʫʜʫʱʠʭ ʩʦʩʪʦʷʥʠʡ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ) 

4.3.4.1. ʂʦʥʩʪʨʫʢʪʳ ʠ ʢʦʛʥʠʪʠʚʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʬʘʢʪʦʨʦʚ 
ʠ ʢʣʘʩʩʦʚ 

ʂʦʥʩʪʨʫʢʪʦʤ ʥʘʟʳʚʘʝʪʩʷ ʧʦʥʷʪʠʝ, ʠʤʝʶʱʝʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʧʦ 

ʩʤʳʩʣʫ ʧʦʣʶʩʘ ʠ ʩʧʝʢʪʨ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʤʳʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʥʝʢʦʪʦʨʦʡ ʰʢʘʣʝ: ʧʦʨʷʜʢʦʚʦʡ ʠʣʠ ʯʠʩʣʦʚʦʡ [9, 12].  

ʅʘʧʨʠʤʝʨ, ʧʦʥʷʪʠʝ çʪʝʤʧʝʨʘʪʫʨʘè ʠʤʝʝʪ ʧʦʣʶʩʘ çʛʦʨʷʯʝʝè ʠ 

çʭʦʣʦʜʥʦʝè ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ çʪʝʧʣʦʝè ʠ çʧʨʦʭʣʘʜʥʦʝè ʠ 

ʰʢʘʣʦʡ ʎʝʣʴʩʠʷ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ. ɼʨʫʛʠʝ 

ʧʨʠʤʝʨʳ ʢʦʥʩʪʨʫʢʪʦʚ: çʚʝʩ: ʣʝʛʢʠʡ-ʪʷʞʝʣʳʡè, çʨʘʟʤʝʨ: ʤʝʣʝʥʴʢʠʡ-

ʙʦʣʴʰʦʡè, çʚʦʟʨʘʩʪ: ʤʦʣʦʜʦʡ-ʩʪʘʨʳʡè, çʮʚʝʪ: ʢʨʘʩʥʳʡ-ʬʠʦʣʝʪʦʚʳʡè, 

çʥʦʪʘ: ʜʦ-ʩʠè ʠ ʪ.ʜ.  

ʏʘʩʪʦ ʙʳʚʘʝʪ, ʯʪʦ ʢʦʥʩʪʨʫʢʪ ʯʝʪʢʦ ʚʳʨʘʞʝʥ ʩʚʦʠʤʠ ʧʦʣʶʩʘʤʠ ʠ 

ʩʧʝʢʪʨʦʤ, ʢʦʪʦʨʳʝ ʠʟʚʝʩʪʥʳ, ʥʦ ʥʝ ʠʤʝʝʪ ʩʚʦʝʛʦ ʥʘʟʚʘʥʠʷ ʚ ʷʟʳʢʝ. 

ʅʘʧʨʠʤʝʨ: çɼʫʭ-ʤʘʪʝʨʠʷè, çʜʦʙʨʦ-ʟʣʦè, çʠʩʪʠʥʘ-ʣʦʞʴè.  



ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʷʚʣʷʝʪʩʷ ʩʚʦʡʩʪʚʦ ʤʳʩʣʠʪʴ ʚ ʩʠʩʪʝʤʝ ʙʠʥʘʨʥʳʭ ʢʦʥʩʪʨʫʢʪʘʤʠ, 

ʪ.ʝ. ʢʦʥʩʪʨʫʢʪʦʚ, ʪ.ʝ. ʢʦʥʩʪʨʫʢʪʦʚ ʩ ʜʚʫʤʷ ʧʦʣʶʩʘʤʠ.  

ʂʘʢ ʧʨʘʚʠʣʦ, ʣʶʜʠ ʤʳʩʣʷʪ ʠʤʝʥʥʦ ʩʘʤʠʤʠ ʧʦʣʶʩʘʤʠ ʢʦʥʩʪʨʫʢʪʦʚ, ʘ 

ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʩʤʳʩʣʦʚʳʝ ʦʪʪʝʥʢʠ ʠʩʧʦʣʴʟʫʶʪ ʨʝʞʝ, ʢʘʢ ʙ  rʚʠʜʷʪ ʤʠʨ ʚ 

ʯʝʨʥʦ-ʙʝʣʦʡ ʧʘʣʠʪʨʝ ʠʣʠ ʛʨʘʜʘʮʠʷʭ ʩʝʨʦʛʦ.  

ɼʣʷ ʢʣʘʩʩʠʯʝʩʢʦʡ ʣʦʛʠʢʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʣʦʛʠʢʝ ɸʨʠʩʪʦʪʝʣʷ, 

ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʣʠʰʴ ʜʚʫʭ ʟʥʘʯʝʥʠʡ ʠʩʪʠʥʥʦʩʪʠ: çʀʩʪʠʥʘ ʠ ʣʦʞʴè. ɺ 

ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʝ ʤʦʞʝʪ ʙʳʪʴ ʤʥʦʛʦ ʜʠʩʢʨʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʠʩʪʠʥʥʦʩʪʠ, 

ʢʦʛʜʘ ʩʪʝʧʝʥʴ ʠʩʪʠʥʥʦʩʪʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʳʤ ʠʣʠ ʜʘʞʝ ʮʝʣʳʤ 

ʯʠʩʣʦʤ, ʘ ʤʦʞʝʪ ʙʳʪʴ ʠ ʢʦʥʪʠʥʫʫʤ ʟʥʘʯʝʥʠʡ ʠʩʪʠʥʥʦʩʪʠ, ʢʦʛʜʘ ʩʪʝʧʝʥʴ 

ʠʩʪʠʥʥʦʩʪʠ ʦʙʦʟʥʘʯʠʪʩʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʯʠʩʣʦʤ. 

ʂʦʥʩʪʨʫʢʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʩʠ ʢʦʦʨʜʠʥʘʪ ʢʦʛʥʠʪʠʚʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʝ ʯʝʣʦʚʝʢʘ ʠʣʠ ʤʦʜʝʣʴ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

ʌʘʢʪʦʨʘʤ, ʪ.ʝ. ʦʧʠʩʘʪʝʣʴʥʳʤ ʰʢʘʣʘʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʩʠ-ʢʦʥʩʪʨʫʢʪʳ 

ʥʝʢʦʪʦʨʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʦʪʦʨʦʝ ʤ  rʥʘʟʦʚʝʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʬʘʢʪʦʨʦʚ.  

ɹʫʜʫʱʠʝ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʫʜʝʤ ʦʧʠʩʳʚʘʪʴ ʩ 

ʧʦʤʦʱʴʶ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʰʢʘʣ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʢʣʘʩʩʘʤʠ 

ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʦʥʢʨʝʪʥʳʤ ʙʫʜʫʱʠʤ ʩʦʩʪʦʷʥʠʷʤ ʦʙʲʝʢʪʘ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʪ.ʝ. ʢʣʘʩʩʘʤ. ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʤ ʰʢʘʣʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʦʩʠ-ʢʦʥʩʪʨʫʢʪʳ ʥʝʢʦʪʦʨʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʦʪʦʨʦʝ ʤ  r ʥʘʟʦʚʝʤ 

ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʢʣʘʩʩʦʚ. 

ʋ ʨʘʟʥʳʭ ʣʶʜʝʡ ʚ ʢʦʛʥʠʪʠʚʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʨʘʟʣʠʯʥʳʡ ʥʘʙʦʨ 

ʢʦʥʩʪʨʫʢʪʦʚ, ʨʘʟʣʠʯʥʦʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʠ ʫ ʢʦʥʩʪʨʫʢʪʦʚ ʨʘʟʣʠʯʥʳʡ 

ʜʠʘʧʘʟʦʥ, ʘ ʪʘʢʞʝ ʨʘʟʥʘʷ ʪʦʯʥʦʩʪʴ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʛʨʘʜʘʮʠʡ ʤʝʞʜʫ 

ʧʦʣʶʩʘʤʠ.  

ʋ ʣʶʜʝʡ ʰʠʨʦʢʦ ʦʙʨʘʟʦʚʘʥʥʳʭ, ʙʦʣʴʰʝ ʥʘʙʦʨ ʢʦʥʩʪʨʫʢʪʦʚ, ʯʝʤ ʫ 

ʣʶʜʝʡ ʥʝʦʙʨʘʟʦʚʘʥʥʳʭ. ɼʘʞʝ ʝʩʣʠ ʦʜʥʠ ʠ ʪʝ ʞʝ ʢʦʥʩʪʨʫʢʪʳ ʝʩʪʴ ʠ ʫ 

ʦʙʨʘʟʦʚʘʥʥʳʭ, ʠ ʫ ʥʝʦʙʨʘʟʦʚʘʥʥʳʭ ʣʶʜʝʡ, ʪʦ ʫ ʦʙʨʘʟʦʚʘʥʥʳʭ ʦʥʠ ʠʤʝʶʪ 

ʙʦʣʴʰʠʡ ʜʠʘʧʘʟʦʥ, ʯʝʤ ʫ ʥʝʦʙʨʘʟʦʚʘʥʥʳʭ ʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ 

ʠʟʤʝʨʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʛʨʘʜʘʮʠʡ ʤʝʞʜʫ ʧʦʣʶʩʘʤʠ.  

ʅʘʧʨʠʤʝʨ, ʢʦʥʩʪʨʫʢʪ çʪʝʤʧʝʨʘʪʫʨʘè ʚ ʙʳʪʫ ʠʤʝʝʪ ʧʦʣʶʩʘ: ʭʦʣʦʜʥʦʝ-

ʛʦʨʷʯʝʝ, ʩ ʜʠʘʧʘʟʦʥʦʤ ʤʝʞʜʫ ʧʦʣʶʩʘʤʠ ʦʢʦʣʦ 300 ʛʨʘʜʫʩʦʚ ʠ ʧʦʨʷʜʢʦʚʦʡ 

ʰʢʘʣʦʡ, ʘ ʫ ʬʠʟʠʢʦʚ ʦʥ ʠʤʝʝʪ ʜʠʘʧʘʟʦʥ ʦʪ ʘʙʩʦʣʶʪʥʦʛʦ ʥʫʣʷ ʂʝʣʴʚʠʥʘ ʜʦ 

ʜʝʩʷʪʢʦʚ ʪʨʠʣʣʠʦʥʦʚ ʛʨʘʜʫʩʦʚ (ʧʦʣʫʯʝʥʦ ʥʘ ɹɸʂ) ʩ ʯʠʩʣʦʚʦʡ ʰʢʘʣʦʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʨʘʟʥʳʭ ʣʶʜʝʡ ʨʘʟʣʠʯʥʘʷ ʨʘʟʤʝʨʥʦʩʪʴ ʠ ʦʙʲʝʤ 

ʢʦʛʥʠʪʠʚʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʘʷ ʝʛʦ ʜʠʩʢʨʝʪʥʦʩʪʴ: ʫ 

ʣʶʜʝʡ ʰʠʨʦʢʦ ʦʙʨʘʟʦʚʘʥʥʳʭ, ʙʦʣʴʰʝ ʨʘʟʤʝʨʥʦʩʪʴ ʠ ʦʙʲʝʤ 

ʢʦʛʥʠʪʠʚʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʘ ʪʘʢʞʝ ʪʦʯʥʦʩʪʴ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚ 

ʥʝʤ, ʯʝʤ ʫ ʣʶʜʝʡ ʥʝʦʙʨʘʟʦʚʘʥʥʳʭ  
ʂʨʘʪʢʦ ʨʘʩʩʤʦʪʨʠʤ ʚʘʨʠʘʥʪʳ ʦʪʥʦʰʝʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ 

ʨʘʟʥʳʭ ʣʶʜʝʡ ʠ ʧʨʠʥʮʠʧ ʋʠʣʴʷʤʘ ʈʦʩʩʘ ʕʰʙʠ. ɼʣʷ ʵʪʦʛʦ ʤʦʞʥʦ 



ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʣʣʶʩʪʨʘʮʠʶ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʤʥʦʞʝʩʪʚʘʤʠ, ʧʨʠʚʝʜʝʥʥʫʶ 

ʥʘ ʨʠʩʫʥʢʝ 2. 

ʆʙʲʝʜʠʥʝʥʠʝ ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʜʚʫʭ ʣʶʜʝʡ ʧʦʨʦʞʜʘʝʪ ʥʦʚʦʝ 

ʢʦʛʥʠʪʠʚʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚʢʣʶʯʘʶʱʝʝ ʚʩʝ ʢʦʥʩʪʨʫʢʪʳ ʠ ʧʝʨʚʦʛʦ, ʠ 

ʚʪʦʨʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ (çʦʜʥʘ ʛʦʣʦʚʘ ʭʦʨʦʰʦ, ʘ ʜʚʝ ʣʫʯʰʝè). 

ʇʝʨʝʩʝʯʝʥʠʝ ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʜʚʫʭ ʣʶʜʝʡ ʧʦʨʦʞʜʘʝʪ ʥʦʚʦʝ 

ʢʦʛʥʠʪʠʚʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚʢʣʶʯʘʶʱʝʝ ʪʦʣʴʢʦ ʢʦʥʩʪʨʫʢʪʳ ʦʙʱʠʝ ʜʣʷ ʠʭ 

ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. ʕʪʦ ʧʝʨʝʩʝʯʝʥʠʝ ʩʦʜʝʨʞʠʪ ʦʙʱʫʶ ʧʦʥʷʪʠʡʥʫʶ 

ʙʘʟʫ, ʦʩʥʦʚʫ ʜʣʷ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ. 

ʈʘʟʥʦʩʪʴ ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʜʚʫʭ ʣʶʜʝʡ ʧʦʨʦʞʜʘʝʪ ʥʦʚʦʝ 

ʢʦʛʥʠʪʠʚʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʩʦʜʝʨʞʘʱʝʝ ʪʦʣʴʢʦ ʪʝ ʢʦʥʩʪʨʫʢʪʳ, ʢʦʪʦʨʳʝ 

ʝʩʪʴ ʫ ʧʝʨʚʦʛʦ ʠʟ ʥʠʭ, ʥʦ ʦʪʩʫʪʩʪʚʫʶʪ ʫ ʚʪʦʨʦʛʦ. ʕʪʦ ʪʦ, ʯʪʦ ʦʪʨʘʞʘʝʪ 

ʨʘʟʣʠʯʠʝ ʚ ʤʠʨʦʚʦʟʟʨʝʥʠʷʭ ʵʪʠʭ ʜʚʫʭ ʣʶʜʝʡ. 

ʉʠʤʤʝʪʨʠʯʝʩʢʘʷ ʨʘʟʥʦʩʪʴ ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʜʚʫʭ ʣʶʜʝʡ 

ʧʦʨʦʞʜʘʝʪ ʥʦʚʦʝ ʢʦʛʥʠʪʠʚʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʩʦʜʝʨʞʘʱʝʝ ʪʦʣʴʢʦ ʪʝ 

ʢʦʥʩʪʨʫʢʪʳ, ʢʦʪʦʨʳʝ ʝʩʪʴ ʪʦʣʴʢʦ ʫ ʦʜʥʦʛʦ ʠʟ ʥʠʭ, ʥʦ ʦʪʩʫʪʩʪʚʫʶʪ ʪʝ, 

ʢʦʪʦʨʳʝ ʝʩʪʴ ʫ ʦʙʦʠʭ. ʕʪʦ ʪʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʠ ʷʨʢʦ ʦʪʨʘʞʘʝʪ 

ʨʘʟʣʠʯʠ ̫ʚ ʤʠʨʦʚʦʟʟʨʝʥʠʷʭ ʵʪʠʭ ʜʚʫʭ ʣʶʜʝʡ. 

 

 
ʈʠʩʫʥʦʢ 2.  

 

ʆʪʤʝʪʠʤ ʚ ʵʪʦʡ ʩʚʷʟʠ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ ʩʦʟʥʘʥʠʷ ʪʘʢʞʝ 

ʠʟʤʝʥʷʝʪʩʷ ʦʙʲʝʤ ʠ ʨʘʟʤʝʨʥʦʩʪʴ ʢʦʛʥʠʪʠʚʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʠʟʤʝʥʷʝʪʩʷ ʜʠʘʧʘʟʦʥ ʢʦʥʩʪʨʫʢʪʘ: çʦʙʲʝʢʪʠʚʥʦʝ-ʩʫʙʲʝʢʪʠʚʥʦʝ-

ʥʝʩʫʱʝʩʪʚʫʶʱʝʝè ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʦʜʝʨʞʘʥʠʝ ʦʙʣʘʩʪʝʡ ʦʙʲʝʢʪʠʚʥʦʝ, 

ʩʫʙʲʝʢʪʠʚʥʦʝ ʠ ʥʝʩʫʱʝʩʪʚʫʶʱʝʝ (ʨʠʩʫʥʦʢ 3) [13].  

 



 

ʈʠʩʫʥʦʢ 3. ʇʝʨʠʦʜʠʯʝʩʢʘʷ ʢʨʠʪʝʨʠʘʣʴʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʬʦʨʤ ʩʦʟʥʘʥʠʷ 

(ʃʫʮʝʥʢʦ ɽ.ɺ., 1978) [13] 

 

ɺ ʦʙʱʝʤ ʝʩʣʠ ʩʢʘʟʘʪʴ ʫʧʨʦʱʝʥʥʦ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʨʠ 

ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʩʦʟʥʘʥʠʷ ʦʙʲʝʤ ʦʩʦʟʥʘʚʘʝʤʦʛʦ ʧʦʩʪʦʷʥʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʯʝʣʦʚʝʢ ʚ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʬʦʨʤʝ 

ʩʦʟʥʘʥʠʷ ʙʫʜʝʪ ʠʤʝʪʴ ʙʦʣʝʝ ʘʜʝʢʚʘʪʥʳʝ ʠ ʙʦʣʝʝ ʧʦʣʥʳʝ ʤʦʜʝʣʠ 

ʨʝʘʣʴʥʦʩʪʠ (ʩʝʙʷ ʠ ʦʢʨʫʞʘʶʱʝʛʦ), ʯʝʤ ʯʝʣʦʚʝʢ ʚ ʙʦʣʝʝ ʥʠʟʢʦʡ ʬʦʨʤʝ 

ʩʦʟʥʘʥʠʷ. 

ʅʦ ʵʪʦʪ ʧʨʦʮʝʩʩ ʫʚʝʣʠʯʝʥʠʷ ʦʙʣʘʩʪʠ ʦʩʦʟʥʘʚʘʝʤʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʥʝ 

ʧʨʦʩʪʦ ʧʫʪʝʤ ʦʙʲʝʜʠʥʝʥʠʷ ʦʙʣʘʩʪʝʡ ʦʩʦʟʥʘʚʘʝʤʦʛʦ ʧʨʠ ʧʨʝʜʳʜʫʱʠʭ 

ʬʦʨʤʘʭ ʩʦʟʥʘʥʠʷ, ʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʳʡ ʜʠʘʣʝʢʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. 

ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʨʘʟʥʳʭ ʬʦʨʤʘʭ ʩʦʟʥʘʥʠʷ ʩʘʤʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʠʟʤʝʥʝʥʠʷ ʦʩʦʟʥʘʥʠ ̫ ʢʘʢ ʦʙʲʝʢʪʠʚʥʦʛʦ, ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʠ 

ʥʝʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʩʘʤʦʛʦ ʩʝʙʷ ʦʪʣʠʯʘʝʪʩʷ. 

ʇʦʜʨʦʙʥʝʝ ʵʪʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ  ʦʧʠʩʘʥʳ ʚ ʨʷʜʝ ʨʘʙʦʪ [13]. 

ɺ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʦʤ ʋʠʣʴʷʤʘ ʈʦʩʩʘ ʕʰʙʠ ʝʩʣʠ 

ʦʙʱʘʶʪʩʷ ʜʚʘ ʯʝʣʦʚʝʢʘ ʩ ʨʘʟʥʳʤʠ ʨʘʟʤʝʨʥʦʩʪʷʤʠ ʠ ʦʙʲʝʤʘʤʠ 

ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʪʦ ʧʝʨʚʳʡ ʙʦʣʝʝ ʨʘʟʚʠʪʳʡ ʯʝʣʦʚʝʢ ʩ ʙʦʣʴʰʠʤʠ 

ʨʘʟʤʝʨʥʦʩʪʷʤʠ ʠ ʦʙʲʝʤʦʤ ʢʦʛʥʠʪʠʚʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʙʫʜʝʪ ʘʜʝʢʚʘʪʥʦ 

ʦʩʦʟʥʘʚʘʪʴ ʚʪʦʨʦʛʦ ʯʝʣʦʚʝʢʘ ʩ ʤʝʥʴʰʠʤʠ ʨʘʟʤʝʨʥʦʩʪʷʤʠ ʠ ʦʙʲʝʤʦʤ 

ʢʦʛʥʠʪʠʚʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɸ ʚʪʦʨʦʡ ʥʘʦʙʦʨʦʪ, ʙʫʜʝʪ ʦʩʦʟʥʘʚʘʪʴ ʧʝʨʚʦʛʦ 

ʫʧʨʦʱʝʥʥʦ, ʦʛʨʘʥʠʯʝʥʥʦ, ʫʱʝʨʙʥʦ, ʚ ʧʨʦʝʢʮʠʠ ʚ ʩʚʦʝ ʢʦʛʥʠʪʠʚʥʦʝ 



ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʥʴʰʝʛʦ ʯʠʩʣʘ ʠʟʤʝʨʝʥʠʡ, ʪ.ʝ. ʧʦ ʩʫʪʠ, ʙʫʜʝʪ ʩʫʜʠʪʴ ʦ ʥʝʤ 

ʧʦ ʩʝʙʝ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʫʤʝʩʪʥʦ ʧʨʦʮʠʪʠʨʦʚʘʪʴ ʚʳʩʢʘʟʳʚʘʥʠʝ ʦʜʥʦʛʦ ʠʟʚʝʩʪʥʦʛʦ 

ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʢʦʛʥʠʪʠʚʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʘʤ ʂʦʟʴʤʳ ʇʨʫʪʢʦʚʘ: çʄʥʦʛʠʝ 

ʚʝʱʠ ʥʘʤ ʥʝʧʦʥʷʪʥʳ ʥʝ ʧʦʪʦʤʫ, ʯʪʦ ʥʘʰʠ ʧʦʥʷʪʠʷ ʩʣʘʙʳ, ʘ ʧʦʪʦʤʫ, ʯʪʦ 

ʩʠʠ ʚʝʱʠ ʚʦʦʙʱʝ ʥʝ ʚʭʦʜʷʪ ʚ ʢʨʫʛ ʥʘʰʠʭ ʧʦʥʷʪʠʡè). 

ʇʨʠʭʦʜʠʪ ʥʘ ʫʤ ʪʘʢʞʝ ʙʫʜʜʠʡʩʢʘʷ ʧʨʠʪʯʘ ʦʙ ʫʯʝʥʠʢʝ, ʢʦʪʦʨʳʡ ʩ 

ʶʥʦʩʪʠ ʙʝʟʫʩʧʝʰʥʦ ʠʩʢʘʣ ʋʯʠʪʝʣʷ ʠ ʫʞʝ ʚ ʟʨʝʣʦʤ ʚʦʟʨʘʩʪʝ ʥʘʢʦʥʝʮ ʥʘʰʝʣ 

ʝʛʦ ʠ ʠʤ ʦʢʘʟʘʣʩʷ ʝʛʦ ʩʦʩʝʜ, ʩ ʢʦʪʦʨʳʤ ʦʥ ʙʳʣ ʟʥʘʢʦʤ ʩ ʜʝʪʩʪʚʘ, ʚʠʜʝʣ ʢʘʢ 

ʦʥ ʚʦʟʠʪʩʷ ʧʦ ʭʦʟʷʡʩʪʚʫ ʚ ʩʚʦʝʤ ʜʚʦʨʝ, ʥʦ ʥʝ ʚʠʜʝʣ ʚ ʥʝʤ ʋʯʠʪʝʣʷ. 

 
4.3.4.2. ʂʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʢʘʢ nd-ʦʪʦʙʨʘʞʝʥʠʝ  

ʧʨʦʩʪʨʘʥʩʪʚʘ ʬʘʢʪʦʨʦʚ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʣʘʩʩʦʚ 

ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʥʘʤ ʫʜʘʣʦʩʴ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʦʙʲʝʢʪ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʝʩʣʠ ʤ  rʦʧʨʝʜʝʣʠʣʠ ʩʠʣʫ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʚʣʠʷʥʠʷ ʢʘʞʜʦʛʦ 

ʟʥʘʯʝʥʠʷ ʬʘʢʪʦʨʘ ʥʘ ʧʦʚʝʜʝʥʠʝ ʦʙʲʝʢʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʪ.ʝ. ʥʘ ʝʛʦ 

ʧʝʨʝʭʦʜʳ ʚ ʙʫʜʫʱʠʝ ʩʦʩʪʦʷʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʣʘʩʩʘʤ. 

ʇʨʝʜʩʪʘʚʠʤ ʩʝʙʝ, ʯʪʦ ʬʘʢʪʦʨʘʤ, ʪ.ʝ. ʦʧʠʩʘʪʝʣʴʥʳʤ ʰʢʘʣʘʤ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʩʠ-ʢʦʥʩʪʨʫʢʪʳ ʥʝʢʦʪʦʨʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʦʪʦʨʦʝ ʤ  r

ʥʘʟʦʚʝʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʬʘʢʪʦʨʦʚ.  

ɹʫʜʫʱʠʝ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʫʜʝʤ ʦʧʠʩʳʚʘʪʴ ʩ 

ʧʦʤʦʱʴʶ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʰʢʘʣ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʢʣʘʩʩʘʤʠ 

ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʦʥʢʨʝʪʥʳʤ ʙʫʜʫʱʠʤ ʩʦʩʪʦʷʥʠʷʤ ʦʙʲʝʢʪʘ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʪ.ʝ. ʢʣʘʩʩʘʤ. ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʤ ʰʢʘʣʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʦʩʠ-ʢʦʥʩʪʨʫʢʪʳ ʥʝʢʦʪʦʨʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʦʪʦʨʦʝ ʤ  r ʥʘʟʦʚʝʤ 

ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʢʣʘʩʩʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ ʜʝʪʝʨʤʠʥʘʮʠʠ ʧʦʚʝʜʝʥʠʷ 

ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʟʘʢʦʥ ʦʪʦʙʨʘʞʝʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʦʙʲʝʢʪ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʣʘʩʩʦʚ, ʪ.ʝ. ʧʨʦʩʪʨʘʥʩʪʚʦ ʙʫʜʫʱʠʭ 

ʩʦʩʪʦʷʥʠʡ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  

ʇʦʜʦʙʥʳʝ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘʟʳʚʘʶʪʩʷ ʤʥʦʛʦʤʝʨʥʳʤʠ ʬʫʥʢʮʠʷʤʠ, ʘ 

ʩʘʤʦ ʦʪʦʙʨʘʞʝʥʠʝ ʚ ʩʣʫʯʘʝ ʝʚʢʣʠʜʦʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʦʥʬʦʨʤʥʳʤ 

ʦʪʦʙʨʘʞʝʥʠʝʤ ʠʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ (ʨʠʩʫʥʦʢ 4). 

ʆʜʥʘʢʦ ʜʣʷ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʭʦʨʦʰʦ 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʥʝʧʨʝʨʳʚʥʳʭ ʬʫʥʢʮʠʡ ʠ 

ʢʦʥʬʦʨʤʥʳʭ ʦʪʦʙʨʘʞʝʥʠʡ ʥʝ ʷʚʣʷʝʪʩʷ ʚʧʦʣʥʝ ʘʜʝʢʚʘʪʥʳʤʠ ʩʨʝʜʩʪʚʦʤ.  

ʇʨʠʯʠʥʳ ʵʪʦʛʦ ʧʨʦʩʪʳ ʠ ʦʯʝʚʠʜʥʳ.  

ʕʪʦʪ ʘʧʧʘʨʘʪ ʨʘʟʨʘʙʦʪʘʥ ʜʣʷ ʤʝʪʨʠʯʝʩʢʠʭ ʦʨʪʦʥʦʨʤʠʨʦʚʘʥʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ, ʪ.ʝ. ʪʘʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʦʩʠ ʢʦʦʨʜʠʥʘʪ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ 

ʯʠʩʣʦʚʳʤʠ ʰʢʘʣʘʤʠ ʠ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʜʨʫʛ ʜʨʫʛʫ, ʧʨʠʯʝʤ 

ʨʘʟʤʝʨʥʦʩʪʴ ʵʪʠʭ ʧʨʦʩʪʨʘʥʩʪʚ ʜʦʣʞʥʘ ʙʳʪʴ ʦʜʠʥʘʢʦʚʦʡ.  
 



 
ʈʠʩʫʥʦʢ 4. ʂʦʥʬʦʨʤʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ (ʩʝʪʢʘ ʣʠʥʠʡ)

4
 

 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝ ʬʘʢʪʦʨʦʚ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦʩʪʦʷʥʠʡ 

ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʩʝ ʦʥʠ ʜʦʣʞʥʳ ʠʟʤʝʨʷʪʴʩʷ ʚ 

ʥʝʢʦʪʦʨʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ ʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʥʝʟʘʚʠʩʠʤʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʪ.ʝ. ʦʙʲʝʢʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ 

ʣʠʥʝʡʥʳʤ [7] ʘ ʢʦʣʠʯʝʩʪʚʦ ʦʧʠʩʘʪʝʣʴʥʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʰʢʘʣ 

ʜʦʣʞʥʦ ʙʳʪʴ ʦʜʠʥʘʢʦʚʳʤ.  

ɺ ʥʘʰʝʤ ʞʝ ʩʣʫʯʘʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʬʘʢʪʦʨʦʚ ʠ ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʣʘʩʩʦʚ, 

ʪ.ʝ. ʩʦʩʪʦʷʥʠʡ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʷʚʣʷʶʪʩʷ 

ʥʝʤʝʪʨʠʯʝʩʢʠʤʠ ʥʝʦʨʪʦʥʦʨʤʠʨʦʚʘʥʥʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ, ʪ.ʝ. ʤʦʛʫʪ ʠʤʝʪʴ 

ʦʩʠ, ʷʚʣʷʶʱʠʝʩʷ ʥʝ ʪʦʣʴʢʦ ʯʠʩʣʦʚʳʤʠ ʰʢʘʣʘʤʠ, ʥʦ ʠ ʧʦʨʷʜʢʦʚʳʤʠ, ʠ 

ʜʘʞʝ ʥʦʤʠʥʘʣʴʥʳʤʠ [8], ʠ ʵʪʠ ʦʩʠ ʤʦʛʫʪ ʙʳʪʴ ʥʝ ʚʟʘʠʤʥʦ-

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤʠ ʜʨʫʛ ʢ ʜʨʫʛʫ [7], ʘ ʟʥʘʯʠʪ ʚʟʘʠʤʦʟʘʚʠʩʠʤʳʤʠ, ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʵʪʠʭ ʦʩʝʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʬʘʢʪʦʨʦʚ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦʩʪʦʷʥʠʡ 

ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʳʤ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʪʦʙʨʘʞʝʥʠʡ ʥʝʤʝʪʨʠʯʝʩʢʠʭ 

ʥʝʦʨʪʦʥʦʨʤʠʨʦʚʘʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʨʘʟʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʜʨʫʛ ʥʘ ʜʨʫʛʘ 

ʷʚʣʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ. ɺ ʪʝʦʨʠʠ ʣʠʥʝʡʥʳʭ ʠ ʢʦʥʬʦʨʤʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚʩʝ ʦʩʠ ʧʨʦʩʪʨʘʥʩʪʚ ʷʚʣʷʶʪʩʷ 

ʯʠʩʣʦʚʳʤʠ ʠ ʚʟʘʠʤʥʦ-ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤʠ, ʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʤʝʶʪ 

ʦʜʠʥʘʢʦʚʫʶ ʨʘʟʤʝʨʥʦʩʪʴ.  

ɺ ʥʘʰʝʤ ʞʝ ʩʣʫʯʘʝ: 

ï ʬʘʢʪʦʨʳ ʤʦʛʫʪ ʠʟʤʝʨʷʪʴʩʷ ʚ ʨʘʟʥʳʭ ʪʠʧʘʭ ʦʧʠʩʘʪʝʣʴʥʳʭ ʰʢʘʣ ʠ 

ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ; 

ï ʙʫʜʫʱʠʝ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʘʢʞʝ ʤʦʛʫʪ ʠʟʤʝʨʷʪʴʩʷ 

ʚ ʨʘʟʥʳʭ ʪʠʧʘʭ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʰʢʘʣ ʠ ʚ ʨʘʟʥʳʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ; 
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ï ʢʦʣʠʯʝʩʪʚʦ ʦʧʠʩʘʪʝʣʴʥʳʭ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʰʢʘʣ ʤʦʞʝʪ ʙʳʪʴ 

ʥʝ ʨʘʚʥʳʤ ʜʨʫʛ ʜʨʫʛʫ; 

ï ʦʧʠʩʘʪʝʣʴʥʳʝ ʰʢʘʣʳ ʤʦʛʫʪ ʙʳʪʴ ʚʟʘʠʤʦʟʘʚʠʩʠʤʳ, ʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʰʢʘʣʳ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʚʟʘʠʤʦʟʘʚʠʩʠʤʳ. 

ʇʦʵʪʦʤʫ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʤ  r ʥʘʟʦʚʝʤ ʦʙʦʙʱʝʥʥʳʤ ʢʦʥʬʦʨʤʥʳʤ 

ʦʪʦʙʨʘʞʝʥʠʝʤ. 

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʥʦʤʠʥʘʣʴʥʳʝ ʠ ʧʦʨʷʜʢʦʚʳʝ 

ʰʢʘʣ ʚ ʦʜʠʥ ʪʠʧ ʰʢʘʣ: ʯʠʩʣʦʚʦʡ, ʠ ʚʩʝʭ ʰʢʘʣ ʚ ʦʜʥʫ ʝʜʠʥʠʮʫ ʠʟʤʝʨʝʥʠʷ. 

ʕʪʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʰʢʘʣ ʥʘʟʳʚʘʝʪʩʷ çʤʝʪʨʠʟʘʮʠʷè [8]. 

ɺ ʢʘʯʝʩʪʚʝ ʵʪʦʡ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʥʘʤʠ ʚʳʙʨʘʥʘ ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ɸʉʂ-

ʘʥʘʣʠʟʘ ʤ  r ʨʘʩʩʯʠʪʳʚʘʝʤ, ʢʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʩʦʜʝʨʞʠʪʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʬʘʢʪʦʨʦʚ ʦ ʪʦʤ, ʯʪʦ ʦʙʲʝʢʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʝʨʝʡʜʝʪ 

ʚ ʪʝ ʠʣʠ ʠʥʳʝ ʙʫʜʫʱʠʝ ʩʦʩʪʦʷʥʠʷ [8]. ʇʨʠʯʝʤ ʜʝʣʘʝʪʩʷ ʵʪʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʦʩʥʦʚʝ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʙʦʣʴʰʦʡ ʨʘʟʤʝʨʥʦʩʪʠ, ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʳ, ʟʘʰʫʤʣʝʥʳ ʠ ʚʟʘʠʤʦʟʘʚʠʩʠʤʳ. 

 

ɺ ʧʨʦʩʪʨʘʥʩʪʚʝ ʬʘʢʪʦʨʦʚ ʦʙʲʝʢʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʝʢʦʪʦʨʦʡ ʦʙʣʘʩʪʴʶ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʝʡʩʪʚʫʶʱʠʤ ʥʘ ʥʝʛʦ 

ʟʥʘʯʝʥʠʷʤ ʬʘʢʪʦʨʦʚ. 

ɺ ʤʦʜʝʣʠ ʦʪʨʘʞʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʝʨʝʭʦʜʝ ʦʙʲʝʢʪʘ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʢʘʞʜʦʝ ʠʟ ʙʫʜʫʱʠʭ ʩʦʩʪʦʷʥʠʡ ʩʦʜʝʨʞʠʪʩʷ ʚ ʢʘʞʜʦʤ 

ʟʥʘʯʝʥʠʠ ʢʘʞʜʦʛʦ ʬʘʢʪʦʨʘ. 

ʉ ʧʦʤʦʱʴʶ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʠʥʪʝʛʨʘʣʴʥʳʭ ʢʨʠʪʝʨʠʝʚ ʤʳ ʤʦʞʝʤ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʩʦʚʤʝʩʪʥʦʝ ʚʣʠʷʥʠʝ ʚʩʝʭ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ ʥʘ 

ʧʝʨʝʭʦʜ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʙʫʜʫʱʠʝ ʩʦʩʪʦʷʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʢʣʘʩʩʘʤ. 

ɼʣʷ ʢʘʞʜʦʡ ʦʙʣʘʩʪʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʢʣʘʩʩʦʚ ʤʳ ʤʦʞʝʤ ʦʪʦʙʨʘʟʠʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʦʝ ʩʦʜʝʨʞʠʪʩʷ ʚ ʩʠʩʪʝʤʝ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ 

ʦ ʧʝʨʝʭʦʜʝ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʩʦʩʪʦʷʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʪʦʡ 

ʦʙʣʘʩʪʠ. ʅʘ ʚʟʛʣʷʜ ʘʚʪʦʨʘ ʵʪʦ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʦ ʜʝʣʘʪʴ ʚ ʚʠʜʝ ʣʠʥʠʡ 

ʨʘʟʥʦʛʦ ʮʚʝʪʘ ʠ ʪʦʣʱʠʥʳ. ʎʚʝʪ ʣʠʥʠʠ ʙʫʜʝʪ ʦʟʥʘʯʘʪʴ ʟʥʘʢ, ʘ ʪʦʣʱʠʥʘ ï 

ʤʦʜʫʣʴ ʩʠʣʳ ʚʣʠʷʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʩʦʝʜʠʥʠʪʴ ʢʘʞʜʫʶ ʦʙʣʘʩʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʬʘʢʪʦʨʦʚ ʩ ʢʘʞʜʦʡ ʠʟ ʦʙʣʘʩʪʝʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʢʣʘʩʩʦʚ ʣʠʥʠʷʤʠ ʨʘʟʥʦʛʦ 

ʮʚʝʪʘ ʠ ʪʦʣʱʠʥʳ, ʪʦ ʵʪʦ ʠ ʙʫʜʝʪ ʦʪʦʙʨʘʞʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʬʘʢʪʦʨʦʚ 

ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʣʘʩʩʦʚ, ʦʪʨʘʞʘʶʱʝʝ ʚ ʥʘʛʣʷʜʥʦʤ ʚʠʜʝ ʩʦʟʜʘʥʥʫʶ 

ʤʦʜʝʣʴ ʧʦʚʝʜʝʥʠʷ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʩʦʯʝʪʘʥʠʡ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ. 

ɺ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʝ çʕʡʜʦʩè, ʷʚʣʷʶʱʝʡʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʨʦʛʨʘʤʤʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʩʠʩʪʝʤʥʦ-



ʢʦʛʥʠʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ, ʨʝʘʣʠʟʦʚʘʥ ʨʝʞʠʤ ʚʠʟʫʘʣʠʟʘʮʠʠ 2d-ʢʦʛʥʠʪʠʚʥʳʭ 

ʬʫʥʢʮʠʡ (ʨʝʞʠʤ 4.5) [10].  

 

4.3.5. ʏʠʩʣʝʥʥʳʡ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʨʳ ʍʘʨʢʝʚʠʯʘ  

ʜʣʷ ʨʘʩʯʝʪʘ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʷʜʝʨ ʠ ʘʥʪʠʷʜʝʨ ʥʘʠʙʦʣʝʝ 

ʚʠʜʥʳʭ (ʧʦ ʜʘʥʥʳʤ ʈʀʅʎ) ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ ʚ ʦʙʣʘʩʪʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ɼʘʥʥʳʡ ʨʘʟʜʝʣ ʧʦʩʚʷʱʝʥ ʧʨʠʤʝʥʝʥʠʶ ɸʉʂ-ʘʥʘʣʠʟʘ ʜʣʷ ʨʘʩʯʝʪʘ 

ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʷʜʝʨ ʠ ʘʥʪʠʷʜʝʨ ʥʘʠʙʦʣʝʝ ʚʠʜʥʳʭ (ʧʦ ʜʘʥʥʳʤ ʈʀʅʎ) 

ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ.  

ʋ ʘʚʪʦʨʘ ʝʩʪʴ ʨʷʜ ʨʘʙʦʪ ʧʦ ɸʉʂ-ʘʥʘʣʠʟʫ ʪʝʢʩʪʦʚ [14], ʚ ʢʦʪʦʨʳʭ 

ʦʧʠʩʘʥʳ ʵʪʘʧʳ ɸʉʂ-ʘʥʘʣʠʟʘ: 

1. ʂʦʛʥʠʪʠʚʥʘʷ ʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

2. ʌʦʨʤʘʣʠʟʘʮʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

3. ʉʠʥʪʝʟ ʠ ʚʝʨʠʬʠʢʘʮʠʷ ʤʦʜʝʣʝʡ. 

4. ʈʝʰʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʚ ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦʡ ʤʦʜʝʣʠ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʵʪʠ ʵʪʘʧʳ ʨʘʩʩʤʦʪʨʠʤ ʣʠʰʴ ʢʨʘʪʢʦ, ʪ.ʢ. 

ʧʦʜʨʦʙʥʦ ʦʥ ʦʧʠʩʘʥʳ ʚ ʨʘʙʦʪʘʭ [14]. ʂʨʦʤʝ ʪʦʛʦ ʩ ʜʘʥʥʦʡ ʨʘʙʦʪʦʡ ʤʦʞʥʦ 

ʦʟʥʘʢʦʤʠʪʩʷ, ʩʢʘʯʘʚ ʩʠʩʪʝʤʫ çʕʡʜʦʩè ʩ ʩʘʡʪʘ ʝʝ ʘʚʪʦʨʘ ʠ ʨʘʟʨʘʙʦʪʯʠʢʘ 

ʧʨʦʬ.ɽ.ɺ.ʃʫʮʝʥʢʦ ʧʦ ʩʩʳʣʢʝ: http://lc.kubagro.ru/Aidos-X.exe ʠ ʚ ʨʝʞʠʤʝ 

1.3 ʫʩʪʘʥʦʚʠʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʦʙʣʘʯʥʦʝ ʕʡʜʦʩ-ʧʨʠʣʦʞʝʥʠʝ ˉ360. 

 

4.3.5.1. ʂʦʛʥʠʪʠʚʥʘʷ ʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʅʘ ʵʪʦʤ ʵʪʘʧʝ ɸʉʂ-ʘʥʘʣʠʟʘ ʩʪʘʚʠʪʩʷ ʟʘʜʘʯʘ, ʪ.ʝ. ʨʝʰʘʝʪʩʷ: 

ï ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

ï ʯʪʦ ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʘ ʥʝʛʦ ʬʘʢʪʦʨʘʤʠ; 

ï ʘ ʯʪʦ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʣʠʷʥʠʷ ʵʪʠʭ ʬʘʢʪʦʨʦʚ. 

ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʙʲʝʢʪʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʠʜʥʳʝ (ʧʦ ʜʘʥʥʳʤ ʈʀʅʎ) ʨʦʩʩʠʡʩʢʠʝ ʫʯʝʥʳʝ ʚ 

ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ: ʵʪʦ ʊʆʇ-10 ʫʯʝʥʳʭ, ʠʤʝʶʱʠʝ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʠʥʜʝʢʩ ʍʠʨʰʘ ʧʦ ʜʘʥʥʳʤ ʈʀʅʎ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʟʜʝʣʫ 

çʂʠʙʝʨʥʝʪʠʢʘè. ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʧʠʩʢʘ ʵʪʠʭ ʫʯʝʥʳʭ ʚʳʭʦʜʠʤ ʚ 

ʈʀʅʎ ʚ ʧʫʥʢʪ ʤʝʥʶ çɸʚʪʦʨʳè, ʦʯʠʱʘʝʤ ʬʦʨʤʫ ʟʘʧʨʦʩʘ, ʫʢʘʟʳʚʘʝʤ ʚ ʥʝʡ 

ʪʝʤʘʪʠʢʫ: çʂʠʙʝʨʥʝʪʠʢʘè ʠ ʦʩʫʱʝʩʪʚʣʷʝʤ ʧʦʠʩʢ. ʈʝʟʫʣʴʪʘʪ ʧʦʠʩʢʘ 

ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 5: 

http://lc.kubagro.ru/Aidos-X.exe


 
ʈʠʩʫʥʦʢ 5. ʊʆʇ-10 ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ  

(ʧʦ ʠʥʜʝʢʩʫ ʍʠʨʰʘ ʧʦ ʜʘʥʥʳʤ ʈʀʅʎ) 

 



ɺ ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʦʚ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʘʠʤʝʥʦʚʘʥʠʷ ʧʝʨʚʳʭ 100 

ʥʘʠʙʦʣʝʝ ʮʠʪʠʨʫʝʤʳʭ ʧʦ ʜʘʥʥʳʤ ʈʀʅʎ ʧʫʙʣʠʢʘʮʠʡ ʵʪʠʭ ʫʯʝʥʳʭ. 

ɺ ʢʘʯʝʩʪʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚʣʠʷʥʠʷ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʩʘʤʠʭ ʵʪʠʭ ʫʯʝʥʳʭ, ʪ.ʝ. ʙʫʜʝʤ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʫʯʝʥʳʭ ʧʦ 

ʥʘʠʤʝʥʦʚʘʥʠʷʤ ʠʭ ʨʘʙʦʪ. 
 

4.3.5.2. ʌʦʨʤʘʣʠʟʘʮʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʅʘ ʵʪʦʤ ʵʪʘʧʝ ɸʉʂ-ʘʥʘʣʠʟʘ: 

ï ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʜʘʥʥʳʝ ʛʦʪʦʚʷʪʩʷ ʜʣʷ 

ʚʚʦʜʘ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʩʠʩʪʝʤʫ çʕʡʜʦʩè, ʢʦʪʦʨʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ ɸʉʂ-ʘʥʘʣʠʟʘ; 

ï ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʠ ʦʧʠʩʘʪʝʣʴʥʳʝ ʰʢʘʣʳ ʠ 

ʛʨʘʜʘʮʠʠ; 

ï ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʠ ʦʧʠʩʘʪʝʣʴʥʳʝ ʰʢʘʣʳ ʠ ʛʨʘʜʘʮʠʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʢʦʜʠʨʦʚʘʥʠʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʧʦʣʫʯʘʝʪʩʷ ʦʙʫʯʘʶʱʘʷ ʚʳʙʦʨʢʘ. ʆʙʫʯʘʶʱʘʷ ʚʳʙʦʨʢʘ, ʧʦ ʩʫʪʠ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʠ ʦʧʠʩʘʪʝʣʴʥʳʭ ʰʢʘʣ ʠ ʛʨʘʜʘʮʠʡ. 

ʀʩʪʦʯʥʠʢʦʤ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʈʀʅʎ: https://elibrary.ru/ 

(ʨʠʩʫʥʦʢ 5). ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʝʜʩʪʘʚʠʪʴ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʚ ʩʪʘʥʜʘʨʪʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʤ ʠʥʪʝʨʬʝʡʩʝ API-2.3.2.2 ʩʠʩʪʝʤʳ 

çʕʡʜʦʩè ʜʝʡʩʪʚʫʝʤ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʘʣʛʦʨʠʪʤʫ: 

ʐʘʛ 1-ʡ: ʧʦʣʫʯʘʝʤ ʩʧʠʩʦʢ ʥʘʠʤʝʥʦʚʘʥʠʡ ʨʘʙʦʪ ʢʘʞʜʦʛʦ ʠʟ ʫʯʝʥʳʭ, 

ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 5. ɼʣʷ ʵʪʦʛʦ ʚ ʩʪʨʦʢʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʫʯʝʥʦʤʫ, 

ʢʣʠʢʘʝʤ ʧʦ ʯʠʩʣʫ, ʦʟʥʘʯʘʶʱʝʤʫ ʢʦʣʠʯʝʩʪʚʦ ʝʛʦ ʨʘʙʦʪ, ʨʘʟʤʝʱʝʥʥʳʭ ʚ 

ʈʀʅʎ (ʣʝʚʝʝ ʛʠʩʪʦʛʨʘʤʤʳ). ɺ ʨʝʟʫʣʴʪʘʪʝ, ʥʘʧʨʠʤʝʨ ʜʣʷ ʘʚʪʦʨʘ ʜʘʥʥʦʡ 

ʨʘʙʦʪʳ, ʧʦʣʫʯʘʝʤ ʩʧʠʩʦʢ ʨʘʙʦʪ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʧʦ ʩʩʳʣʢʝ: 

https://elibrary.ru/author_items.asp?authorid=123162.  

ʐʘʛ 2-ʡ: ʧʝʨʝʥʦʩʠʤ ʩʧʠʩʦʢ ʨʘʙʦʪ ʢʘʞʜʦʛʦ ʠʟ ʘʚʪʦʨʦʚ, ʧʨʠʚʝʜʝʥʥʳʭ 

ʥʘ ʨʠʩʫʥʢʝ 5, ʚ MS Excel, ʩʦʟʜʘʚʘʷ ʜʣʷ ʢʘʞʜʦʛʦ ʘʚʪʦʨʘ ʣʠʩʪ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʝʛʦ ʥʦʤʝʨʫ. ɼʣʷ ʵʪʦʛʦ ʚʳʜʝʣʷʝʤ ʙʣʦʢʦʤ ʚ ʙʨʘʫʟʝʨʝ 

ʪʘʙʣʠʮʫ ʧʫʙʣʠʢʘʮʠʡ ʜʘʥʥʦʛʦ ʘʚʪʦʨʘ, ʥʘʯʠʥʘʷ ʩ ʥʦʤʝʨʘ ʧʫʙʣʠʢʘʮʠʠ ʠ ʜʦ 

ʧʦʩʣʝʜʥʝʡ ʧʫʙʣʠʢʘʮʠʠ ʥʘ ʜʘʥʥʦʡ ʩʪʨʘʥʠʮʝ. ɿʘʪʝʤ ʧʦʤʝʱʘʝʤ ʚʳʜʝʣʝʥʥʫʶ 

ʦʙʣʘʩʪʴ ʚ MS Excel (Ctrl+C, ʥʘʯʘʪʴ ʢʥʦʧʢʫ: çɺʩʪʘʚʠʪʴè, ʧʨʠʯʝʤ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʝʯʥʦʝ ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ (ʀ)). ʇʦʩʣʝ ʵʪʦʛʦ ʜʝʣʘʝʤ ʰʠʨʠʥʫ 

ʢʦʣʦʥʦʢ ʧʦ ʜʘʥʥʳʤ ʠ ʩʦʨʪʠʨʫʝʤ ʪʘʙʣʠʮʫ ʧʦ ʥʦʤʝʨʫ ʩʪʨʦʢʠ ʠʣʠ ʢʦʣʠʯʝʩʪʚʫ 

ʮʠʪʠʨʦʚʘʥʠʡ ʚ ʧʦʨʷʜʢʝ ʫʙʳʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʥʘʯʘʣʝ ʪʘʙʣʠʮʳ ʧʦʣʫʯʘʝʤ 

ʪʦʣʴʢʦ ʥʘʠʤʝʥʦʚʘʥʠʷ ʨʘʙʦʪ ʜʘʥʥʦʛʦ ʘʚʪʦʨʘ ʙʝʟ ʦʩʪʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟ 

ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʭ ʩʩʳʣʦʢ, ʢʦʪʦʨʫʶ ʥʘʜʦ ʧʨʦʩʪʦ ʫʜʘʣʠʪʴ ʚ ʢʦʥʮʝ 

ʪʘʙʣʠʮʳ. ʊʘʢʞʝ ʫʜʘʣʷʝʤ ʢʦʣʦʥʢʫ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʩʩʳʣʦʢ ʥʘ ʨʘʙʦʪʳ. 

ʐʘʛ 3-ʡ: ʦʙʲʝʜʠʥʷʝʤ ʚ ʦʜʥʦʡ ʪʘʙʣʠʮʝ ʜʘʥʥʳʝ ʧʦ ʧʫʙʣʠʢʘʮʠʷʤ ʚʩʝʭ 

ʘʚʪʦʨʦʚ. 

ʐʘʛ 4-ʡ: ʚ ʧʝʨʚʳʭ ʜʚʫʭ ʢʦʣʦʥʢʘʭ ʧʠʰʝʤ ʬʘʤʠʣʠʶ, ʠʤʷ ʠ ʦʪʯʝʩʪʚʦ 

ʘʚʪʦʨʘ ʧʫʙʣʠʢʘʮʠʠ. 

https://elibrary.ru/
https://elibrary.ru/author_items.asp?authorid=123162


ʐʘʛ 5-ʡ: ʦʙʲʝʜʠʥʷʝʤ ʣʠʩʪʳ ʩ ʥʘʠʤʝʥʦʚʘʥʠʷʤʠ ʧʫʙʣʠʢʘʮʠʡ ʚʩʝʭ 

ʘʚʪʦʨʦʚ ʚ ʦʜʠʥ ʣʠʩʪ. 

ʐʘʛ 6-ʡ: ʩʦʟʜʘʝʤ ʝʱʝ ʦʜʠʥ ʣʠʩʪ, ʚ ʢʦʪʦʨʦʤ ʚʥʫʪʨʠ ʷʯʝʝʢ ʩ 

ʥʘʠʤʝʥʦʚʘʥʠʝʤ ʧʫʙʣʠʢʘʮʠʡ ʚʩʝ ʩʣʦʚʘ ʨʘʩʩʦʨʪʠʨʦʚʘʥʳ ʧʦ ʘʣʬʘʚʠʪʫ. ɼʣʷ 

ʵʪʦʛʦ ʚ MS Excel ʠʩʧʦʣʴʟʫʝʤ ʤʘʢʨʦʩ ʠʣʠ ʬʫʥʢʮʠʶ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʣʠ 

ʧʨʦʩʪʦ ʬʘʡʣ, ʚ ʢʦʪʦʨʳʡ ʦʥʘ ʫʞʝ ʚʩʪʨʦʝʥʘ: 

http://www.excelworld.ru/_fr/320/0387766_01.xls
5
. 

 

Function  SortText(iText  As Range)  As String  

Dim Arr, i  As Long , j  As Long , iWord  As String  

Arr =  Split (iText)  

For  i =  0 To UBound(Arr)  

    For  j =  0 To UBound(Arr) -  1 -  i  

        If  Arr(j) > Arr(j +  1)  Then 

            iWord = Arr(j)  

            Arr(j) = Arr(j +  1)  

            Arr(j +  1) = iWord  

        End If  

    Next  j  

Next  i  

SortText =  Join (Arr)  

End Function  
 

ʐʘʛ 7-ʡ: ʢʦʧʠʨʫʝʤ ʚʩʝ ʟʥʘʯʝʥʠʷ ʠʟ ʣʠʩʪʘ ʩʦ ʚʩʝʤʠ ʘʚʪʦʨʘʤʠ ʠ 

ʩʦʨʪʠʨʦʚʢʦʡ ʩʣʦʚ ʥʘʠʤʝʥʦʚʘʥʠʡ ʧʦ ʘʣʬʘʚʠʪʫ ʚ ʥʦʚʳʡ ʣʠʩʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʣʫʯʘʝʤ ʪʘʙʣʠʮʫ 12: 

 
ʊʘʙʣʠʮʘ 12 ï ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʚ ʩʪʘʥʜʘʨʪʝ API-2.3.2.2 ʩʠʩʪʝʤʳ çʕʡʜʦʩè 

(ʬʨʘʛʤʝʥʪ) 
ˢ͍ͭͦͪ ̅ˮ˻ ͍͊ͭͦͪ͊ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ ͨ ͙ͯ͋͊͟͡ͼ͙͙ 

ˤ͍͊ͪ͊ͣͦ͡  ˻ Φ˻Φ-1 ˤ͍͊ͪ͊ͣͦ͡  ˻ ͔͎͡  ˻ ͔͎͍͙ͦ͡; 
͙͍͎͊͒͊ͨͭͤͦͦ ͋͊͘· ͒͊ͤͤ·ͻ ͒͡Ύ ͙͚ͤ͊ͤ͘ ͙ ͙͔͔ͤͭͭͯ͊͟͡͡͡Έͤ·ͻ ͙ͤͺͦͪͣ͊ͼ͙͔ͦͤͤͦ 
͙͍͔ͣ͊ͪͤͦ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͙͔ͫͤͭ͊͘ ͙͔ͫͫͭͣΦ Ή͍ͦ͡Όͼ͙ͦͤͤ·͔ 

ˤ͍͊ͪ͊ͣͦ͡  ˻ Φ˻Φ-2 ˤ͍͊ͪ͊ͣͦ͡  ˻ ͔͎͡  ˻ ͔͎͍͙ͦ͡; artificial autonomous experimental intelligence logical road vehicle with 

ˤ͍͊ͪ͊ͣͦ͡  ˻ Φ˻Φ-3 ˤ͍͊ͪ͊ͣͦ͡  ˻ ͔͎͡  ˻ ͔͎͍͙ͦ͡; му ƳƻƎŀƴ ͙͍ͣ͊ͪͤ·ͻ ͤ͊ ͦ͋ͦͪ͘ ͍͔ͦͫͤͦ ͙͔ͫͫͭͣΣ ͫͦ͒͊ͤͤ͘·ͻ Ή͔ͫͨͪͭͤ͟·ͻ 

ˤ͍͊ͪ͊ͣͦ͡  ˻ Φ˻Φ-4 ˤ͍͊ͪ͊ͣͦ͡  ˻ ͔͎͡  ˻ ͔͎͍͙ͦ͡; 
as building complexity computational expert for knowledge-based linear novel shell 
system systems the tool wi!mi with 

ˤ͍͊ͪ͊ͣͦ͡  ˻ Φ˻Φ-5 ˤ͍͊ͪ͊ͣͦ͡  ˻ ͔͎͡  ˻ ͔͎͍͙ͦ͡; 
application autonomous expert for for implementation intelligent mivar of of robots 
ǊƻōƻǘǎΥ ǎȅǎǘŜƳǎ ǘƘŜ άōǊŀƛƴǎέ 

ˤ͍͊ͪ͊ͣͦ͡  ˻ Φ˻Φ-6 ˤ͍͊ͪ͊ͣͦ͡  ˻ ͔͎͡  ˻ ͔͎͍͙ͦ͡; ͋͊͘· ͒͊ͤͤ·ͻ ͙ ͙͍ͣ͊ͪͤ·͔ ͍͙ͨͪ͊͡ 

ˤ͍͊ͪ͊ͣͦ͡  ˻ Φ˻Φ-7 ˤ͍͊ͪ͊ͣͦ͡  ˻ ͔͎͡  ˻ ͔͎͍͙ͦ͡; ͒͡Ύ ͙͍͚ͣ͊ͪͤͦ ͦͼ͔͙ͤ͟ ͙͔͔͙͔ͨͪͣͤͤ ͙͔ͫͫͭͣ· ͙ͫͦ͗ͤͦͫͭ͡ ͔͍ͭͫͭͦ͟ Ή͔͚ͫͨͪͭͤͦ͟ 

ˤ͍͊ͪ͊ͣͦ͡  ˻ Φ˻Φ-8 ˤ͍͊ͪ͊ͣͦ͡  ˻ ͔͎͡  ˻ ͔͎͍͙ͦ͡; му ͙͍ͣ͊ͪͤ·ͻ ͙͔͍ͨͪͣͪͦ ͙͔ͫͫͭͣ Ή͔ͫͨͪͭͤ͟·ͻ 

ˤ͍͊ͪ͊ͣͦ͡  ˻ Φ˻Φ-9 ˤ͍͊ͪ͊ͣͦ͡  ˻ ͔͎͡  ˻ ͔͎͍͙ͦ͡; ͙͍ͣ͊ͪͤ·ͻ ͍ͦͫͤͦ· ͙͔ͫͫͭͣ ͙ͫͦ͒͊ͤ͘Ύ Ή͔ͫͨͪͭͤ͟·ͻ 

ˤ͍͊ͪ͊ͣͦ͡  ˻ Φ˻Φ-10 ˤ͍͊ͪ͊ͣͦ͡  ˻ ͔͎͡  ˻ ͔͎͍͙ͦ͡; 
artificial enforcing for in intelligence logic-based monitoring regulations systems the 
traffic 

ˤ͍͊ͪ͊ͣͦ͡  ˻ Φ˻Φ-11 ˤ͍͊ͪ͊ͣͦ͡  ˻ ͔͎͡  ˻ ͔͎͍͙ͦ͡; 
͍ ͍͔͔͙ͤ͒ͪͤΎ ͒͡Ύ ͙ ͙͙͍͙ͤ͒͒ͯ͊͡Έͤ·ͻ ͙͔͔ͤ͗ͤͪͤͦͣ ͙͍ͣ͊ͪͤ·ͻ ͍͙͙ͦ͋ͪ͊ͦ͊ͤ͘ 
͙͔͔͙͔ͨͪͣͤͤ ͔͍ͫͭͯ͒ͤͭͦ ͔ͭͻ͎͙͚ͤͦͦ͡ ͔͙͚ͭͪ͊ͭͦͪ͟ Ή͙ͦͤͦͣ͟;͔ͫͦͣ͟ 

ˤ͍͊ͪ͊ͣͦ͡  ˻ Φ˻Φ-12 ˤ͍͊ͪ͊ͣͦ͡  ˻ ͔͎͡  ˻ ͔͎͍͙ͦ͡; ͙͔͔ͤͭͭ͊͟͡͡ ͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͊͟͟ ͙͍ͣ͊ͪͤ·͔ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͔ͤͦͭͦͪ͟·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ 

ˤ͍͊ͪ͊ͣͦ͡  ˻ Φ˻Φ-13 ˤ͍͊ͪ͊ͣͦ͡  ˻ ͔͎͡  ˻ ͔͎͍͙ͦ͡; accidents and emergency events expertise mivar models of of of reconstruction road 

ʈʘʟʨʘʙʦʪʢʘ ʘʚʪʦʨʘ 

ʀʩʪʦʯʥʠʢ: c:\Aidos-X\AID_DATA\Inp_data\Inp_data.xls 

 

ʇʦʣʥʦʩʪʴʶ ʪʘʙʣʠʮʘ 16 ʟʜʝʩʴ ʥʝ ʧʨʠʚʦʜʠʪʩʷ, ʪ.ʢ. ʚ ʥʝʡ 1000 ʩʪʨʦʢ 

ʇʧʦʵʪʦʤʫ ʦʥʘ ʧʦʤʝʱʝʥʘ ʚ ʧʨʠʣʦʞʝʥʠʝ. 

                                           
5
 ʉʤ., ʥʘʧʨʠʤʝʨ, http://www.excelworld.ru/forum/2-32077-1  

http://www.excelworld.ru/_fr/320/0387766_01.xls
http://www.excelworld.ru/forum/2-32077-1


ɺ ʩʠʩʪʝʤʝ çʕʡʜʦʩè API-2.3.2.2 ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʫʝʪ 

ʬʦʨʤʘʣʠʟʘʮʠʶ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʅʘ ʨʠʩʫʥʢʝ 6 ʧʨʠʚʝʜʝʥʘ ʵʢʨʘʥʥʘʷ 

ʬʦʨʤʘ ʫʧʨʘʚʣʝʥʠʷ API-2.3.2.2 ʩ ʨʝʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ 

ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ, ʘ ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʳ ʜʨʫʛʠʝ ʵʢʨʘʥʥʳʝ ʬʦʨʤʳ 

ʵʪʦʛʦ ʨʝʞʠʤʘ: 

 

 

 
ʈʠʩʫʥʦʢ 6. ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ ʫʧʨʘʚʣʝʥʠʷ API-2.3.2.2 

 



ɺʤʝʩʪʦ ʦʧʠʩʘʥʠʷ ʜʘʥʥʦʛʦ ʨʝʞʠʤʘ ʧʨʠʚʝʜʝʤ ʝʛʦ ʭʝʣʧʳ, ʢʦʪʦʨʳʝ 

ʜʦʩʪʘʪʦʯʥʦ ʜʝʪʘʣʴʥʦ ʠ ʧʦʜʨʦʙʥʦ ʦʧʠʩʳʚʘʶʪ ʩʪʘʥʜʘʨʪ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʜʣʷ API-2.3.2.2 ʩʠʩʪʝʤʳ çʕʡʜʦʩè, ʚʢʣʶʯʘʷ ʪʝʨʤʠʥʦʣʦʛʠʶ, ʦʩʥʦʚʥʳʝ 

ʧʦʥʷʪʠʷ ʠ ʪ.ʜ. (ʨʠʩʫʥʢʠ 7). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ API-2.3.2.2 ʩʦʟʜʘʥʳ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʠ 

ʦʧʠʩʘʪʝʣʴʥʳʝ ʰʢʘʣʳ ʠ ʛʨʘʜʘʮʠʠ ʠ ʦʙʫʯʘʶʱʘʷ ʚʳʙʦʨʢʘ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ  

ʪʘʙʣʠʮʘʭ 13, 14 ʠ ʥʘ ʨʠʩʫʥʢʝ 8. 

 

 
ʈʠʩʫʥʦʢ 7. Help API-2.3.2.2 

 



ʊʘʙʣʠʮʘ 13 ï ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʰʢʘʣʳ ʠ ʛʨʘʜʘʮʠʠ (ʧʦʣʥʦʩʪʴʶ) 

KOD_CLS NAME_CLS 

1 ʌʀʆ ɸɺʊʆʈɸ-ɹʦʙʳʨʴ  ʄʘʢʩʠʤ  ɺʣʘʜʠʤʠʨʦʚʠʯ 

2 ʌʀʆ ɸɺʊʆʈɸ-ɺʘʨʣʘʤʦʚ  ʆʣʝʛ  ʆʣʝʛʦʚʠʯ 

3 ʌʀʆ ɸɺʊʆʈɸ-ɻʦʨʙʘʥʴ  ɸʣʝʢʩʘʥʜʨ  ʅʠʢʦʣʘʝʚʠʯ 

4 ʌʀʆ ɸɺʊʆʈɸ-ʂʦʪʝʥʢʦ  ʀʛʦʨʴ  ɺʠʪʘʣʴʝʚʠʯ 

5 ʌʀʆ ɸɺʊʆʈɸ-ʂʨʘʚʝʮ  ʆʣʝʛ  ʗʢʦʚʣʝʚʠʯ 

6 ʌʀʆ ɸɺʊʆʈɸ-ʃʫʮʝʥʢʦ  ɽʚʛʝʥʠʡ  ɺʝʥʠʘʤʠʥʦʚʠʯ 

7 ʌʀʆ ɸɺʊʆʈɸ-ʆʩʪʨʦʫʭ  ɸʥʜʨʝʡ  ɺʣʘʜʠʤʠʨʦʚʠʯ 

8 ʌʀʆ ɸɺʊʆʈɸ-ʉʝʨʛʝʝʚ  ʗʨʦʩʣʘʚ  ɼʤʠʪʨʠʝʚʠʯ 

9 ʌʀʆ ɸɺʊʆʈɸ-ʊʠʪʦʚ  ɺʠʪʘʣʠʡ  ʉʝʤʝʥʦʚʠʯ 

10 ʌʀʆ ɸɺʊʆʈɸ-ʕʬʨʦʩ  ɸʣʝʢʩʘʥʜʨ  ʀʩʘʘʢʦʚʠʯ 

ʈʘʟʨʘʙʦʪʢʘ ʘʚʪʦʨʘ 

ʀʩʪʦʯʥʠʢ: c:\Aidos-X\AID_DATA\A0000002\System\Classes.dbf 

 
ʊʘʙʣʠʮʘ 14 ïʆʧʠʩʘʪʝʣʴʥʳʝ ʰʢʘʣʳ ʠ ʛʨʘʜʘʮʠʠ (ʬʨʘʛʤʝʥʪ) 

1272 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʙʝʣʴʩʦʥʘ 

1273 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʝ 

1274 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʚʠʘʮʠʦʥʥʛʦ 

1275 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʚʠʘʮʠʦʥʥʳʡ 

1276 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

1277 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʚʪʦʤʘʪʠʟʘʮʠʷ 

1278 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ 

1279 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

1280 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ 

1281 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

1282 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ 

1283 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ 

1284 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ 

1285 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

1286 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ 

1287 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ 

1288 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

1289 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

1290 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʚʪʦʤʦʙʠʣʴʥʦʡ 

1291 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʚʪʦʤʦʙʠʣʴʥʳʤ 

1292 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʚʪʦʥʦʤʥʘʷ 

1293 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʚʪʦʥʦʤʥʦʩʪʠ 

1294 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʚʪʦʥʦʤʥʳʭ 

1295 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ 

1296 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʤ 

1297 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʤʠ 

1298 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʛʨʝʛʠʨʦʚʘʥʠʶ 

1299 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʛʨʦ" 

1300 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 

1301 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ 

1302 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤʫ 

1303 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʤ 

1304 ʅɸʀʄɽʅʆɺɸʅʀɽ ʇʋɹʃʀʂɸʎʀʀ-ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʭ 

ʈʘʟʨʘʙʦʪʢʘ ʘʚʪʦʨʘ 

ʀʩʪʦʯʥʠʢ: c:\Aidos-X\AID_DATA\A0000002\System\Attributes.dbf 



ʇʦʣʥʦʩʪʴʶ ʪʘʙʣʠʮʘ 14 ʥʝ ʧʨʠʚʦʜʠʪʩʷ, ʪ.ʢ. ʚ ʥʝʡ 2974 ʩʪʨʦʢʠ. ʅʦ 

ʤʦʞʥʦ ʩʢʘʯʘʪʴ ʩʠʩʪʝʤʫ çʕʡʜʦʩè ʩ ʩʘʡʪʘ ʧʦ ʩʩʳʣʢʝ: 

http://lc.kubagro.ru/Aidos-X.exe ʠ ʚ ʨʝʞʠʤʝ 1.3 ʫʩʪʘʥʦʚʠʪʴ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʦʙʣʘʯʥʦʝ ʕʡʜʦʩ-ʧʨʠʣʦʞʝʥʠʝ ˉ360, ʚ ʢʦʪʦʨʦʤ ʵʪʘ 

ʪʘʙʣʠʮʘ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʬʦʨʤʘʣʠʟʘʮʠʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

 

 

 
ʈʠʩʫʥʦʢ 8. ʆʙʫʯʘʶʱʘʷ ʚʳʙʦʨʢʘ (1-ʡ ʠ 1000-ʡ ʬʨʘʛʤʝʥʪ)r 

 

http://lc.kubagro.ru/Aidos-X.exe


4.3.5.3. ʉʠʥʪʝʟ ʠ ʚʝʨʠʬʠʢʘʮʠʷ ʤʦʜʝʣʝʡ 

ʉʠʥʪʝʟ ʠ ʚʝʨʠʬʠʢʘʮʠʷ ʤʦʜʝʣʝʡ ʚ ʩʠʩʪʝʤʝ çʕʡʜʦʩè ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʨʝʞʠʤʝ 3.5 (ʨʠʩʫʥʦʢ ) 

 

 
ʈʠʩʫʥʦʢ 9. ʕʢʨʘʥʥʳʝ ʬʦʨʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʝʞʠʤʦʤ ʩʠʩʪʝʤʘ  

ʠ ʚʝʨʠʬʠʢʘʮʠʠ ʤʦʜʝʣʝʡ 

 



ʌʨʘʛʤʝʥʪʳ ʥʝʢʦʪʦʨʳʭ ʠʟ ʩʦʟʜʘʥʥʳʭ ʤʦʜʝʣʝʡ ʧʨʠʚʝʜʝʥʳ ʥʘ 

ʨʠʩʫʥʢʘʭ 10: 

 

 

 
ʈʠʩʫʥʦʢ 10. ʌʨʘʛʤʝʥʪʳ ʥʝʢʦʪʦʨʳʭ ʠʟ ʩʦʟʜʘʥʥʳʭ ʤʦʜʝʣʝʡ 

 



ʀʟ ʨʠʩʫʥʢʦʚ 11 ʚʠʜʥʦ, ʯʪʦ ʧʦʣʫʯʠʣʠʩʴ ʤʦʜʝʣʠ ʦʯʝʥʴ ʚʳʩʦʢʦʡ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʠʭ ʢʦʨʨʝʢʪʥʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ. 

 

 
ʈʠʩʫʥʦʢ 11. ʕʢʨʘʥʥʳʝ ʬʦʨʤʳ ʨʝʞʠʤʘ ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʤʦʜʝʣʝʡ (3.4) 

 
4.3.5.4. ʈʝʰʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʚ ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦʡ 

ʤʦʜʝʣʠ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʥʝ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʨʝʰʝʥʠʝ ʚʩʝʭ ʟʘʜʘʯ, 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʝʰʘʪʴ, ʠʩʧʦʣʴʟʫʷ ʩʦʟʜʘʥʥʳʝ ʤʦʜʝʣʠ ʚ ʩʠʩʪʝʤʝ çʕʡʜʦʩè. 

ʕʪʠʭ ʟʘʜʘʯ ʜʦʚʦʣʴʥʦ ʤʥʦʛʦ. ʅʠʞʝ ʧʨʠʚʦʜʠʪʩʷ ʫʧʨʦʱʝʥʥʳʡ ʧʝʨʝʯʝʥʴ ʵʪʠʭ 

ʟʘʜʘʯ: 

1. ɿʘʜʘʯʘ-1. ʂʦʛʥʠʪʠʚʥʘʷ ʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ.  ɼʚʝ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʠ ʦʧʠʩʘʪʝʣʴʥʳʭ ʰʢʘʣ ʠ 

ʛʨʘʜʘʮʠʡ 

2. ɿʘʜʘʯʘ-2. ʌʦʨʤʘʣʠʟʘʮʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

3. ɿʘʜʘʯʘ-3. ʉʠʥʪʝʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʳʭ ʤʦʜʝʣʝʡ. 

ʄʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʪʠʧʠʟʘʮʠʷ ʠ ʯʘʩʪʥʳʝ ʢʨʠʪʝʨʠʠ ʟʥʘʥʠʡ 



4. ɿʘʜʘʯʘ-4. ɺʝʨʠʬʠʢʘʮʠʷ ʤʦʜʝʣʝʡ 

5. ɿʘʜʘʯʘ-5. ɺʳʙʦʨ ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦʡ ʤʦʜʝʣʠ 

6. ɿʘʜʘʯʘ-6. ʉʠʩʪʝʤʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

6.1. ʀʥʪʝʛʨʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ çʩʫʤʤʘ ʟʥʘʥʠʡè 

6.2. ʀʥʪʝʛʨʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ çʩʝʤʘʥʪʠʯʝʩʢʠʡ ʨʝʟʦʥʘʥʩ ʟʥʘʥʠʡè 

6.3. ɺʘʞʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠʥʪʝʛʨʘʣʴʥʳʭ ʢʨʠʪʝʨʠʝʚ 

6.4. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚ ʩʠʩʪʝʤʝ 

çʕʡʜʦʩè 

7. ɿʘʜʘʯʘ-7. ʇʦʜʜʝʨʞʢʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

7.1. ʋʧʨʦʱʝʥʥʳʡ ʚʘʨʠʘʥʪ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʢʘʢ ʦʙʨʘʪʥʘʷ ʟʘʜʘʯʘ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʧʦʟʠʪʠʚʥʳʡ ʠ ʥʝʛʘʪʠʚʥʳʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʨʪʨʝʪʳ ʢʣʘʩʩʦʚ, SWOT-ʘʥʘʣʠʟ 

7.2. ʈʘʟʚʠʪʳʡ ʘʣʛʦʨʠʪʤ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʘʜʘʧʪʠʚʥʳʭ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ  ɸʉʂ-

ʘʥʘʣʠʟʘ ʠ ʩʠʩʪʝʤʳ çʕʡʜʦʩè 

8. ɿʘʜʘʯʘ-8. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʫʪʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʛʦ ʤʦʜʝʣʠ 

8.1. ʀʥʚʝʨʪʠʨʦʚʘʥʥʳʝ SWOT-ʜʠʘʛʨʘʤʤʳ ʟʥʘʯʝʥʠʡ ʦʧʠʩʘʪʝʣʴʥʳʭ 

ʰʢʘʣ (ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʧʦʪʝʥʮʠʘʣʳ) 

8.2. ʂʣʘʩʪʝʨʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʢʣʘʩʩʦʚ 

8.3. ʂʣʘʩʪʝʨʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʟʥʘʯʝʥʠʡ  ʦʧʠʩʘʪʝʣʴʥʳʭ 

ʰʢʘʣ 

8.4. ʄʦʜʝʣʴ ʟʥʘʥʠʡ ʩʠʩʪʝʤʳ çʕʡʜʦʩè ʠ ʥʝʣʦʢʘʣʴʥʳʝ ʥʝʡʨʦʥʳ 

8.5. ʅʝʣʦʢʘʣʴʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ 

8.6. 3d-ʠʥʪʝʛʨʘʣʴʥʳʝ ʢʦʛʥʠʪʠʚʥʳʝ ʢʘʨʪʳ 

8.7. 2d-ʠʥʪʝʛʨʘʣʴʥʳʝ ʢʦʛʥʠʪʠʚʥʳʝ ʢʘʨʪʳ ʩʦʜʝʨʞʘʪʝʣʴʥʦʛʦ 

ʩʨʘʚʥʝʥʠʷ ʢʣʘʩʩʦʚ (ʦʧʦʩʨʝʜʦʚʘʥʥʳʝ ʥʝʯʝʪʢʠʝ 

ʧʨʘʚʜʦʧʦʜʦʙʥʳʝ ʨʘʩʩʫʞʜʝʥʠʷ) 

8.8. 2d-ʠʥʪʝʛʨʘʣʴʥʳʝ ʢʦʛʥʠʪʠʚʥʳʝ ʢʘʨʪʳ ʩʦʜʝʨʞʘʪʝʣʴʥʦʛʦ 

ʩʨʘʚʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ (ʦʧʦʩʨʝʜʦʚʘʥʥʳʝ ʥʝʯʝʪʢʠʝ 

ʧʨʘʚʜʦʧʦʜʦʙʥʳʝ ʨʘʩʩʫʞʜʝʥʠʷ) 

8.9. ʂʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ 

8.10. ɿʥʘʯʠʤʦʩʪʴ ʦʧʠʩʘʪʝʣʴʥʳʭ ʰʢʘʣ ʠ ʠʭ ʛʨʘʜʘʮʠʡ 

8.11. ʉʪʝʧʝʥʴ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʠ ʢʣʘʩʩʦʚ ʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʰʢʘʣ 
 

ʋʧʨʦʱʝʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʢʣʘʩʩʠʯʝʩʢʠʡ ɸʉʂ-

ʘʥʘʣʠʟ, ʘ ʪʘʢʞʝ ʪʝʢʩʪʦʚʳʡ, ʛʨʘʬʠʯʝʩʢʠʡ ʠ ʩʮʝʥʘʨʥʳʡ ɸʉʂ-ʘʥʘʣʠʟ
6
.  

ɺ ʜʘʥʥʦʡ ʞʝ ʨʘʙʦʪʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʣʠʰʴ ʨʘʩʯʝʪ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʷʜʝʨ 

ʠ ʘʥʪʠʷʜʝʨ ʊʆʇ-10 ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ. 
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4.3.5.5. ʉʝʤʘʥʪʠʯʝʩʢʠʝ ʷʜʨʘ ʠ ʘʥʪʠʷʜʨʘ ʥʘʠʙʦʣʝʝ ʚʠʜʥʳʭ (ʧʦ 
ʜʘʥʥʳʤ ʈʀʅʎ) ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ ʚ ʦʙʣʘʩʪʠ 
ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ɼʘʥʥʘʷ ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʚ ʨʝʞʠʤʝ 4.4.8, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʩʣʦʚʘ, 

ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʥʘʟʚʘʥʠʷʭ ʧʫʙʣʠʢʘʮʠʡ, ʩʦʨʪʠʨʫʶʪʩʷ ʚ ʧʦʨʷʜʢʝ ʫʙʳʚʘʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʥʠʭ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʫʙʣʠʢʘʮʠʠ ʜʘʥʥʦʤʫ 

ʘʚʪʦʨʫ (ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʵʪʠ ʩʣʦʚʘ ʦʙʨʘʟʫʶʪ ʩʝʤʘʥʪʠʯʝʩʢʦʝ ʷʜʨʦ ʜʘʥʥʦʛʦ 

ʘʚʪʦʨʘ), ʠ ʦ ʥʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʜʘʥʥʦʤʫ ʘʚʪʦʨʫ (ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʵʪʠ ʩʣʦʚʘ 

ʦʙʨʘʟʫʶʪ ʩʝʤʘʥʪʠʯʝʩʢʦʝ ʘʥʪʠʷʜʨʦ) (ʨʠʩʫʥʢʠ 12-22) [15]: 

 

 

 



 

 

 



 

 

 



 

 
ʈʠʩʫʥʦʢ 12. ʉʝʤʘʥʪʠʯʝʩʢʠʝ ʷʜʨʘ ʠ ʘʥʪʠʷʜʨʘ ʊʆʇ-10 ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ  

ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʦ ʜʘʥʥʳʤ ʈʀʅʎ 
 

ʅʠʞʝ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʷʜʨʘ ʠ ʘʥʪʠʷʜʨʘ ʊʆʇ-10 ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ ʚ 

ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʨʠʚʝʜʝʥʳ ʪʝʢʩʪʦʚʦʡ ʬʦʨʤʝ: 

ʌʀʆ 1-ʛʦ ɸɺʊʆʈɸ-ɹʦʙʳʨʴ  ʄʘʢʩʠʤ  ɺʣʘʜʠʤʠʨʦʚʠʯ 
ʉʝʤʘʥʪʠʯʝʩʢʦʝ ʷʜʨʦ:  

ʫʧʨʘʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʦʙʨʘʙʦʪʢʠ ʩʠʩʪʝʤʘ ʥʝʯʝʪʢʦ ʦʩʥʦʚʝ ʫʩʪʨʦʡʩʪʚʦ ʦʙʦʨʫʜʦʚʘʥʠʠ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ ʥʝʯʝʪʢʠʭ ʪʦʯʥʦʩʪʠ fuzzy ʚʳʚʦʜʘ ʤʷʛʢʠʭ ʯʘʩʪʴ 
ʪʦʯʥʦʩʪʴʶ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʝʟʘʥʠʷ ʢʦʥʪʨʦʣʷ ʣʦʛʠʯʝʩʢʦʛʦ ʩʠʩʪʝʤ ʥʝʡʨʦ ʤʝʪʦʜʘʤʠ ʘʣʛʦʨʠʪʤ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʤ ʦʮʝʥʢʘ ʠʥʩʪʨʫʤʝʥʪʘ ʦʭʣʘʞʜʝʥʠʷ ʨʝʞʫʱʝʛʦ ʨʦʙʦʪʦʤ cutting ʣʦʛʠʯʝʩʢʦʡ ʯʠʩʣʘ ʤʝʪʦʜ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ 
ʧʨʠʚʦʜʘʤʠ ʩʣʝʜʷʱʠʤʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʧʦʩʦʙ ʚʘʣʦʚ ʛʝʥʝʨʘʪʦʨʦʚ ʥʝʯʝʪʢʘʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʘʨʘʤʝʪʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʩʦʢʦʪʦʯʥʦʤ ʜʠʘʛʥʦʩʪʠʢʘ 
ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʤʦʙʠʣʴʥʦʛʦ ʤʦʙʠʣʴʥʳʤ ʦʙʫʯʝʥʠʝ ʦʨʠʝʥʪʘʮʠʠ ʧʣʦʱʘʜʝʡ ʨʘʟʥʦʩʪʠ ʨʦʙʦʪʘ ʩʢʦʨʦʩʪʴʶ ʪʦʯʝʢ ʫʛʣʦʚʦʡ ʰʣʠʬʦʚʘʥʠʠ robot soft speed ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ 
ʘʜʘʧʪʘʮʠʷ ʢʦʨʨʝʢʮʠʠ ʥʝʢʦʪʦʨʳʭ ʦʙʨʘʙʦʪʢʝ ʩʚʦʡʩʪʚʘʭ ʘʜʘʧʪʠʚʥʘʷ ʘʜʘʧʪʠʚʥʦʡ ʘʜʘʧʪʠʚʥʳʭ ʜʝʪʘʣʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʘʟʤʝʨʥʳʭ ʨʝʞʠʤʘ ʪʝʧʣʦʚʦʛʦ ʜʠʥʘʤʠʢʠ 
ʣʦʛʠʯʝʩʢʠʝ ʩʚʷʟʝʡ method ʟʘʜʘʯʘʭ ʤʝʪʦʜʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟ ʘʜʘʧʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ mobile ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ 
based models ʚʨʝʤʝʥʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ angular areas' armino attitude calculations cardiovascular cooling defuzzification diagnosing 
disease forecasting fpga implemented inverse motion ratio robot's stereovision ʘʚʪʦʥʦʤʥʘʷ ʘʜʜʠʪʠʚʥʦʩʪʴ ʘʥʘʣʦʛʦʚʳʭ ʙʠʝʥʠʡ ʙʠʦʣʦʛʠʯʝʩʢʠ ʙʦʣʝʟʥʠ ʚ ʟʦʥʝ 
ʚʢʣʶʯʝʥʠʝʤ ʚʣʠʷʥʠʝ ʚʳʢʣʶʯʝʥʠʝʤ ʛʠʙʨʠʜʥʳʭ ʛʣʫʙʠʥ ʜʘʪʯʠʢʦʚ ʜʝʬʘʟʟʠʬʠʢʘʮʠʷ ʜʨʝʡʬʘ ʟʚʝʥʴʝʚ ʢʘʨʪʳ ʢʦʤʧʝʥʩʘʮʠʠ ʤʘʥʠʧʫʣʷʪʦʨʦʤ ʤʝʭʘʪʨʦʥʥʳʤ 
ʤʝʭʘʪʨʦʥʥʳʭ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʤʦʯʝʢʘʤʝʥʥʦʡ ʤʦʱʥʦʩʪʴʶ ʤʷʛʢʦʛʦ ʥʝʣʠʥʝʡʥʦʛʦ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʥʝʯʝʪʢʠʡ ʥʫʣʷ ʦʙʨʘʪʥʦʛʦ ʦʙʫʯʘʝʤʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ 
ʧʝʨʝʤʝʱʝʥʠʷ ʧʥʝʚʤʘʪʠʯʝʩʢʠʤ ʧʨʠʥʘʜʣʝʞʥʦʩʪʝʡ ʧʳʣʠ ʨʘʩʯʝʪʘ ʨʝʞʠʤʦʤ ʨʦʙʦʪʘʤʘʥʠʧʫʣʷʪʦʨʘ ʩʘʤʦʦʙʫʯʝʥʠʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʩʪʨʫʞʢʠ ʩʪʨʫʢʪʫʨʝ 
ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʪʦʢʘʨʥʦʤ ʫʜʘʣʝʥʠʷ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʫʧʨʦʱʝʥʥʦʛʦ ʫʩʠʣʠʪʝʣʝʡ ʫʩʪʨʦʡʩʪʚʘ ʬʠʢʩʘʮʠʠ ʬʠʣʴʪʨ ʬʨʝʟʝʨʦʚʘʥʠʠ ʮʠʬʨʦʚʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 
ʵʣʝʢʪʨʦʨʝʦʣʦʛʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʦʚ ʵʬʬʝʢʪʠʚʥʦʡ ʟʥʘʥʠʡ ʧʨʠʥʷʪʠʷ braking constructing controlling engines forces ʘʜʘʧʪʠʚʥʳʡ ʘʧʧʘʨʘʪʘ ʚʦʟʤʦʞʥʳʭ ʚʳʩʦʢʦʡ 
ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʚʳʩʦʢʦʪʦʯʥʘʷ ʚʳʩʦʢʦʪʦʯʥʦʡ ʚʳʩʦʢʦʪʦʯʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʜʝʬʦʨʤʘʮʠʷʤʠ ʠʟʤʝʨʝʥʠʡ ʠʥʝʨʮʠʦʥʥʦʩʪʠ ʠʪʝʨʘʮʠʡ ʢʣʘʩʩʘ ʢʦʤʧʝʥʩʘʮʠʷ 
ʢʦʤʧʣʝʢʩʦʤ ʣʘʟʝʨʥʦʛʦ ʣʘʟʝʨʥʳʭ ʣʦʛʠʯʝʩʢʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʤ ʤʝʭʘʥʠʯʝʩʢʦʡ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʤʫʣʴʪʠʩʝʪʝʚʦʡ ʥʝʯʸʪʢʠʭ 
ʥʝʯʸʪʢʦʡ ʦʙʨʘʙʦʪʘʥʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʝ ʦʧʠʩʘʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦʜʘʯʝʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʧʨʝʮʠʟʠʦʥʥʦʛʦ ʧʨʠʥʮʠʧʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝʤ 
ʧʨʦʛʨʘʤʤʥʘʷ ʧʨʦʛʨʘʤʤʥʳʤ ʨʘʟʤʝʨʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʟʘʥʠʝʤ ʨʝʟʘʥʠʠ ʩʪʘʙʠʣʠʟʘʮʠʝʡ ʩʪʘʙʠʣʠʟʘʮʠʷ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʪʝʧʣʦʚʳʭ ʪʝʭʥʦʣʦʛʠʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 
ʪʦʢʘʨʥʦʡ ʫʟʣʦʚ ʫʧʨʘʚʣʝʥʠʝʤ ʫʩʪʨʦʡʩʪʚ ʫʯʝʪ ʫʯʸʪʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʯʠʩʣʦʚʳʤ ʰʧʠʥʜʝʣʴʥʳʭ ʵʬʬʝʢʪʘ control ʧʨʘʚʠʣ depth devices neuro ʘʢʪʠʚʥʳʭ ʚʳʙʦʨ 
ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʥʪʫʨʦʚ ʤʘʰʠʥ ʦʧʝʨʘʪʦʨʦʚ ʧʦʚʳʰʝʥʠʷ ʮʠʬʨʦʚʦʡ ʨʝʰʝʥʠʡ ʩʠʩʪʝʤʘʭ distribution logic machine tool ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 
ʘʣʛʦʨʠʪʤʘ ʘʣʛʦʨʠʪʤʳ ʚʳʯʠʩʣʝʥʠʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʦʙʫʯʝʥʠʠ ʨʘʙʦʪʳ ʩʪʨʫʢʪʫʨʥʦʛʦ ʫʩʣʦʚʠʷʭ ʬʫʥʢʮʠʡ automation dynamic nonlinear ʧʦʜʜʝʨʞʢʠ ʨʝʘʣʴʥʦʛʦ ʨʝʘʣʴʥʦʤ 
ʩʦʩʪʦʷʥʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʭʤʝʨʥʦʡ logical ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʣʦʞʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʝ computing learning ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʙʘʟʳ ʚʣʠʷʥʠʷ ʢʘʯʝʩʪʚʘ process 
ʟʘʜʘʯʝ ʤʝʪʦʜʦʚ system approach ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʝʡ algorithm ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʧʨʦʮʝʩʩʦʚ. 

ʉʝʤʘʥʪʠʯʝʩʢʦʝ ʘʥʪʠʷʜʨʦ:  

global with optimization ʜʘʥʥʳʭ security systems using ʤʠʚʘʨʥʳʭ ʪʝʦʨʠʠ information algorithms ʪʝʭʥʦʣʦʛʠʡ network computer ʙʝʟʦʧʘʩʥʦʩʪʠ ʘʥʘʣʠʟʘ 
modeling ʪʝʭʥʦʣʦʛʠʠ ʩʠʩʪʝʤʥʦ data ʠʥʬʦʨʤʘʮʠʠ ʧʦʜʭʦʜ problems networks functions efros ʤʦʥʠʪʦʨʠʥʛʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ image analysis 



ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ solving attack ʩʝʪʝʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʠʚʘʨʥʦʛʦ ʢʦʤʧʴʶʪʝʨʥʳʭ simulation model methods mathematical ʩʦʟʜʘʥʠʷ ʧʨʠʤʝʥʝʥʠʝ numerical 
from dimensional development detection automated "ʵʡʜʦʩ" ʤʦʜʝʣʠ ʵʢʩʧʝʨʪʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ structure parallel multi ʦʧʪʠʤʠʟʘʮʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʘʥʘʣʠʟʝ local lipschitz infinity evaluation ʩʝʪʠ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦʜʭʦʜʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʝ ʧʨʠʤʝʥʝʥʠʷ ʦʙʲʝʢʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ 
ʘʜʘʧʪʠʚʥʦʛʦ single neural manifolds management design chemical ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʤʝʩʝʡ ʩʠʥʪʝʟ ʨʦʙʦʪʦʚ ʨʝʰʝʥʠʷ ʨʝʘʣʠʟʘʮʠʷ ʨʘʟʚʠʪʠʷ 
ʧʘʨʘʣʣʝʣʴʥʳʭ ʢʦʛʥʠʪʠʚʥʳʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʘʣʛʦʨʠʪʤʦʚ univariate tuning software semiconductor objects monitoring mivar 
methodology kinetics internet infinitesimal infinite grossone engineering cyber complex boltzmann attacks "ʵʡʜʦʩ ʫʧʨʘʚʣʝʥʠʝ ʨʝʘʣʴʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 
ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʨʘʟʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʢʦʛʥʠʪʠʚʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʡ ʟʘʜʘʯʠ ʚʦʟʤʦʞʥʦʩʪʠ ʘʪʘʢ thermodynamic their siem shklovskii 
robots reduction quantum processing processes modelling linear lattice kinetic invariant graphs framework constraints agent ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʢʩʪʦʚ ʩʠʩʪʝʤʥʦʡ ʩʠʥʪʝʟʘ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʙʣʝʤʳ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʩʪʨʦʝʥʠʝ ʤʠʚʘʨʥʦʡ ʤʝʪʦʜʠʢʘ ʣʠʥʝʡʥʦʡ ʢʦʤʧʣʝʢʩʦʚ ʠʥʪʝʨʥʝʪ ʟʘʱʠʱʝʥʥʦʩʪʠ ʟʘʱʠʪʳ ʚʠʨʪʫʘʣʴʥʦʡ 
ʘʢʪʠʚʥʦʛʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ visual space problem multiextremal level integrated equations energy efficient diagonal derivatives curves computations band 
applications ʫʨʦʚʥʷ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʪʨʝʥʘʞʝʨʦʚ ʪʝʭʥʦʣʦʛʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʫʭʠʭ ʩʦʮʠʘʣʴʥʦ ʩʦʟʜʘʥʠʝ ʩʤʳʩʣʘ ʩʠʩʪʝʤʥʳʡ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ 
ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʨʘʟʨʘʙʦʪʢʠ ʨʘʟʙʠʝʥʠʡ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠʥʮʠʧ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʜʭʦʜʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ ʦʙʨʘʙʦʪʢʘ ʦʙʦʙʱʝʥʠʝ ʦʙʣʘʩʪʠ ʦʙʟʦʨ 
ʤʥʦʛʦʤʝʨʥʳʭ ʤʠʚʘʨʥʳʡ ʤʠʚʘʨʥʳʝ ʢʘʯʝʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʪʠʢʝ ʛʣʦʙʘʣʴʥʦʡ ʚʳʷʚʣʝʥʠʷ ʙʦʣʴʰʠʭ ʘʨʭʠʪʝʢʪʫʨʳ ʘʚʪʦʥʦʤʥʳʭ vehicles unsupervised time 
things techniques study search road research reactions reaction nanocrystals multidimensional minimization metrics mechanisms knowledge interfaces infinitesimals 
genetic first field expensive equation entropy embedded elastic dynamics distributed dimensionality deterministic conductivity between basis assessment approximation 
application adaptation ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʤʝʨʜʞʝʥʪʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʯʝʣʦʚʝʢʘ ʬʫʥʢʮʠʠ ʪʨʘʬʠʢʘ ʪʨʘʥʩʧʦʨʪʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʦʟʜʘʥʠʶ 
ʩʦʙʳʪʠʷʤʠ ʩʦʙʳʪʠʡ ʩʣʦʞʥʦʩʪʴʶ ʩʠʩʪʝʤʥʦʤ ʩʠʩʪʝʤʥʘʷ ʩʝʪʷʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʟʨʘʙʦʪʢʝ ʨʘʟʣʠʯʥʳʭ ʨʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 
ʧʨʠʤʝʨʝ ʧʦʥʠʤʘʥʠʷ ʧʦʠʩʢʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʝʨʩʧʝʢʪʠʚʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʙʝʩʧʝʯʝʥʠʝ ʥʦʚʳʡ ʥʘʫʯʥʳʭ ʥʘʫʯʥʦ ʤʠʚʘʨʦʚ ʤʝʞʜʫ ʢʦʨʨʝʣʷʮʠʠ 
ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʛʥʠʪʠʚʥʳʭ ʢʦʛʥʠʪʠʚʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʠʥʬʦʨʤʘʮʠʝʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʠʩʢʨʝʪʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 
ʚʠʟʫʘʣʠʟʘʮʠʠ ʙʦʣʝʝ ʙʠʟʥʝʩ ʙʘʟʝ ʘʩʪʨʘ" ʘʨʭʠʪʝʢʪʫʨʘ. 

ʌʀʆ 2-ʛʦ ɸɺʊʆʈɸ-ɺʘʨʣʘʤʦʚ  ʆʣʝʛ  ʆʣʝʛʦʚʠʯ 
ʉʝʤʘʥʪʠʯʝʩʢʦʝ ʷʜʨʦ: 

ʤʠʚʘʨʥʳʭ ʩʠʩʪʝʤ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʡ ʤʠʚʘʨʥʦʛʦ ʵʢʩʧʝʨʪʥʳʭ ʩʦʟʜʘʥʠʷ ʧʨʘʚʠʣ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ mivar ʠʥʪʝʣʣʝʢʪʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʜʘʥʥʳʭ ʣʦʛʠʯʝʩʢʦʛʦ 
ʚʳʚʦʜʘ ʣʠʥʝʡʥʦʡ ʤʠʚʘʨʥʦʡ robots ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʨʝʘʣʠʟʘʮʠʷ ʨʦʙʦʪʦʚ ʘʜʘʧʪʠʚʥʦʛʦ vehicles ʤʠʚʘʨʥʳʡ ʧʨʠʤʝʥʝʥʠʝ ʘʢʪʠʚʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʨʝʤʝʥʠ 
ʧʦʜʭʦʜʘ autonomous intelligent ʙʦʣʝʝ ʧʦʥʠʤʘʥʠʷ ʩʣʦʞʥʦʩʪʴʶ ʩʦʟʜʘʥʠʶ ʘʚʪʦʥʦʤʥʳʭ ʤʠʚʘʨʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʤʳʩʣʘ ʟʥʘʥʠʡ ʢʦʤʧʣʝʢʩʦʚ ʤʝʪʦʜʘ ʪʝʢʩʪʦʚ 
ʠʥʬʦʨʤʘʮʠʠ ʙʘʟʳ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʜʘʯ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʜʭʦʜ ʨʘʟʨʘʙʦʪʢʘ ʩʝʪʠ artificial ʛʨʫʧʧ ʜʠʘʛʥʦʩʪʠʢʠ ʤʘʨʰʨʫʪʘ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʣʦʞʥʦʩʪʠ ʵʢʩʧʝʨʪʥʦʡ 
systems creation intelligence ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʤʠʚʘʨʦʚ ʨʘʟʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ knowledge road ʤʥʦʛʦʤʝʨʥʳʭ ʧʦʜʭʦʜʝ 
ʨʝʘʣʴʥʦʤ ʩʠʩʪʝʤʥʳʡ ʩʦʟʜʘʥʠʝ ʪʨʝʥʘʞʝʨʦʚ logical ʚʠʨʪʫʘʣʴʥʦʡ ʠʟʦʙʨʘʞʝʥʠʡ ʦʙʨʘʟʦʚ ʨʝʘʣʴʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʰʝʥʠʷ ʩʠʥʪʝʟ 
"ʝʩʣʠ "ʫʜʘʚ" creating making tractors vehicle ʘʚʪʦʥʦʤʥʦʩʪʠ ʘʨʭʠʪʝʢʪʫʨ ʚʝʢʪʦʨʦʚ ʜʚʠʞʝʥʠʷ ʜʦʨʦʞʥʦʛʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʠ ʢʦʤʧʣʝʢʩ ʢʦʤʧʴʶʪʝʨʘʤʠ ʣʦʛʠʢʦ 
ʣʦʛʠʯʝʩʢʠʡ ʤʝʪʨʠʢʝ ʤʠʚʘʨʥʘʷ ʤʠʚʘʨʥʦʝ ʤʠʚʘʨʥʦʤ ʤʠʣʣʠʦʥʦʚ ʥʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʫʯʘʶʱʠʭ ʦʧʝʨʘʪʠʚʥʦʡ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʦʪʨʘʞʝʥʠʷ 
ʧʝʨʝʭʦʜʘ ʧʦʪʦʢʦʤ ʧʨʘʢʪʠʯʝʩʢʘʷ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʝʢʪ ʧʨʦʩʪʨʘʥʩʪʚʦ ʨʝʟʫʣʴʪʘʪʳ ʨʝʯʠ ʨʝʰʘʪʝʣʷ ʨʦʣʴ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʭʩʷ ʩʝʨʚʠʩʥʦ ʩʝʨʚʠʩʳ ʩʦʟʜʘʥʠʠ 
ʩʨʘʚʥʝʥʠʷ ʪʝʛʠʨʦʚʘʥʠʷ ʪʨʝʭ ʫʛʨʦʟ ʫʤʩʪʚʝʥʥʦʡ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʵʚʦʣʶʮʠʦʥʥʦʡ ʵʚʦʣʶʮʠʦʥʥʳʝ ʤʦʜʝʣʝʡ decision expert grid ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʥʪʝʣʣʝʢʪ 
ʤʫʣʴʪʠʘʛʝʥʪʥʦʡ ʦʙʨʘʟʦʚʘʥʠʠ ʧʨʦʮʝʩʩʘʤʠ bases traffic ʙʘʟʝ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʝʨʩʧʝʢʪʠʚʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʝ ʨʘʟʣʠʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʘʨʭʠʪʝʢʪʫʨʳ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʟʦʨ ʦʙʨʘʙʦʪʢʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʘʣʴʥʦʛʦ ʪʨʝʭʤʝʨʥʦʡ ʧʨʠʥʷʪʠʷ ʠʥʪʝʨʥʝʪ ʩʠʥʪʝʟʘ ʩʣʦʞʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ 
ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʨʝʰʝʥʠʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʙʦʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʝ "brains" "mipra" "ʚʝʱʴ "ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʡ "ʦʙʣʘʯʥʘʷ" "ʧʦʥʠʤʘʥʠʝ "ʨʘʟʫʤʘʪʦʨʦʚ" 
"ʨʦʙʦ "ʰʢʦʣʳ accidents architectural aspects building emergencies emergency enforcement enforcing ethical experimental expertise form ground language matrix 
mechanical medicine ministry mipra mogan philosophical planner regulations shell special speech tabular thechnologies thestate various ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ 
ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʘʢʪʠʚʥʘʷ ʘʢʪʠʚʥʦʡ ʘʣʛʦʨʠʪʦʤʚ ʙʘʥʢʦʚʩʢʦʡ ʙʠʥʘʨʥʳʭ ʙʣʠʞʘʡʰʠʝ ʙʫʜʫʱʝʛʦ" ʚʝʨʠʬʠʮʠʨʫʝʤʳʭ ʚʟʘʠʤʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʟʘʠʤʦʩʚʷʟʝʡ 
ʚʠʨʪʫʘʣʴʥʦʛʦ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʤʦʞʥʦʩʪʷʭ ʚʭʦʜʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʛʠʙʝʣʠ ʛʠʧʝʨʧʨʘʚʠʣ ʛʦʨʦʜʘʭ ʛʦʨʦʜʩʢʦʛʦ ʛʨʘʥʠʮ ʜʚʫʜʦʣʴʥʳʤ ʜʚʫʭ ʜʠʘʙʝʪʘ ʜʦʩʪʫʧʘ 
ʝʜʠʥʠʯʥʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʞʠʟʥʝʥʥʦʛʦ ʠʟʜʝʣʠʡ ʠʥʘʯʝ" ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠʥʞʝʥʝʨʥʦʤ ʠʥʢʨʝʤʝʥʪʥʦʝ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʠʥʪʝʣʣʝʢʪ" ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ 
ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʠʥʬʦʧʨʦʩʪʨʘʥʩʪʚʝ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠʩʢʘʞʝʥʠʷ ʢʘʤʧʘʥʠʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʣʘʩʪʝʨʘ ʢʣʶʯʝʚʳʭ ʢʦʤʙʘʡʥʦʚ ʢʦʤʧʣʝʢʩʘʭ 
ʢʦʤʧʣʝʢʩʥʦʝ ʢʦʥʩʪʨʫʢʪʦʨʘ ʢʦʥʩʫʣʴʪʘʥʪʘ ʢʦʥʪʝʢʩʪʘ ʢʨʦʚʠ ʣʠʥʝʡʥʳʡ ʣʶʜʝʡ ʤʘʪʨʠʯʥʦʛʦ ʤʘʪʨʠʯʥʳʡ ʤʝʩʪʦ ʤʝʪʦʜʠʢʠ ʤʝʭʘʥʠʟʤ ʤʠʚʘʨʥʳʤ ʤʥʦʛʦʤʝʨʥʦʛʦ 
ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʤʫʣʴʪʠʘʢʪʠʚʠʟʘʪʦʨʘʤʠ ʤʫʣʴʪʠʧʨʝʜʤʝʪʥʦʡ ʤʫʣʴʪʠʧʨʝʜʤʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘʫʢʘʭ ʥʝʜʦʧʫʱʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʠʠʨ 
ʥʦʚʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʦʙʣʘʯʥʳʭ ʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʦʙʨʘʟʝ ʦʙʫʯʘʝʤʦʛʦ ʦʙʱʝʜʦʩʪʫʧʥʦʛʦ ʦʙʱʝʡ ʦʜʥʦʚʨʝʤʝʥʥʥʦʡ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʘ ʦʩʥʦʚʥʳʭ 
ʦʪʥʦʰʝʥʠʝ" ʧʘʨʘʣʣʝʣʴʥʘʷ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʧʝʨʝʙʦʨʥʦʝ ʧʝʨʝʭʦʜ ʧʝʨʩʧʝʢʪʠʚʘʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʦʜʙʦʨʘ ʧʦʣʥʦʛʦ ʧʦʥʠʤʘʥʠʶ ʧʦʪʦʢʦʚ ʧʦʪʦʢʦʚʦʛʦ ʧʦʪʦʢʦʚʳʭ 
ʧʨʘʚʠʣʘʭ ʧʨʘʢʪʠʢʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʨʝʜʤʝʪʥʳʭ ʧʨʠʤʝʥʝʥʠʠ ʧʨʠʤʝʨʦʚ ʧʨʦʙʣʝʤʘʭ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʛʨʘʤʤʘ ʧʨʦʜʫʢʮʠʡ ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 
ʧʨʦʩʪʨʘʥʩʪʚʝ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʨʘʟʫʤ" ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʝ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʷ ʨʘʩʰʠʨʝʥʠʝʤ ʨʘʩʰʠʨʝʥʠʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʝʢʣʘʤʥʳʭ ʨʝʩʫʨʩʘʤʠ ʨʦʣʠ ʨʫʥʝʪʘ 
ʨʫʩʩʢʠʭ ʨʫʩʩʢʦʛʦ ʨʫʩʩʢʦʷʟʳʯʥʦʛʦ ʩʘʭʘʨʥʦʛʦ ʩʚʝʪʦʬʦʨʘʤʠ ʩʚʦʡʩʪʚʦ ʩʝʣʴʩʢʦʛʦ ʩʝʪʷʤ ʩʦʙʣʶʜʝʥʠʝʤ ʩʦʟʜʘʥ ʩʦʟʜʘʥʥʳʭ ʩʧʦʩʦʙʦʚ ʩʨʝʜ ʩʫʤʤʠʨʦʚʘʥʠʝ ʪʝʢʩʪʘ 
ʪʝʢʩʪʘ" ʪʝʢʩʪʦʚʦʛʦ ʪʝʨʤʠʥʘ ʪʝʨʤʦʣʘʙʠʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʪʨʘʝʢʪʦʨʠʡ ʪʨʘʢʪʦʨʦʚ ʪʨʝʭʤʝʨʥʦʛʦ ʫʧʨʘʚʣʷʝʤʦʛʦ ʫʧʨʘʚʣʷʝʤʦʡ ʫʩʧʝʰʥʦʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ 
ʭʦʟʷʡʩʪʚʘ ʮʝʣʝʚʦʤ ʮʝʣʷʭ ʯʝʣʦʚʝʯʝʩʪʚʘ ʯʝʨʝʟ ʯʠʩʝʣ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʵʢʩʧʝʨʪʥʘʷ ʵʥʮʠʢʣʦʧʝʜʠʠ ʵʥʮʠʢʣʦʧʝʜʠʷ ʷʟʳʢʘ ʤʦʜʝʣʠ ʪʝʦʨʠʠ ʧʨʠʤʝʥʝʥʠʷ complexity 
controlling crushing developing images novel project screening understanding ʚʥʝʜʨʝʥʠʷ ʛʝʪʝʨʦʛʝʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʘ 
ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʤʫʣʴʪʠʘʛʝʥʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʫʯʥʦʤ ʥʝʢʦʪʦʨʳʝ ʥʝʬʪʷʥʦʡ ʦʙʣʘʩʪʝʡ ʦʙʦʙʱʝʥʠʷ ʦʛʨʘʥʠʯʝʥʠʷ ʦʜʥʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʚʝʜʝʥʠʷ ʧʦʜʜʝʨʞʢʦʡ 
ʧʦʜʭʦʜʦʚ ʧʨʦʙʣʝʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʨʦʩʩʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʫʜʝʥʪʦʚ ʩʬʝʨʝ ʪʨʘʥʩʧʦʨʪʘ ʫʨʦʚʝʥʴ ʬʦʨʤʠʨʦʚʘʥʠʶ ʮʠʢʣʘ ʘʥʘʣʠʟ control ʢʦʥʪʨʦʣʷ 
computational events reconstruction solutions technologies ʘʢʪʠʚʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʛʝʪʝʨʦʛʝʥʥʦʡ ʜʝʡʩʪʚʠʡ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʢʦʥʮʝʧʮʠʠ ʤʘʪʨʠʮ 
ʤʦʙʠʣʴʥʳʭ ʧʝʨʩʧʝʢʪʠʚ ʨʝʩʫʨʩʦʚ ʬʦʨʤʘʣʠʟʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ about human implementation logic machines natural plant technology tool ʘʜʘʧʪʠʚʥʦʡ 
ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘʫʯʥʦ ʥʘʫʯʥʳʭ ʥʦʚʳʡ ʦʙʫʯʝʥʠʠ ʧʦʠʩʢʘ ʩʝʪʷʭ ʩʠʩʪʝʤʥʦʤ ʫʩʣʦʚʠʷʭ ʯʝʣʦʚʝʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ application ʙʦʣʴʰʠʭ ʠʥʬʦʨʤʘʪʠʢʝ 
ʦʙʣʘʩʪʠ ʩʦʩʪʦʷʥʠʡ ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʪʦʜʳ level space ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʟʘʜʘʯʘʭ ʤʝʪʦʜʠʢʘ ʧʦʩʪʨʦʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʝʪʝʡ linear ʦʩʥʦʚʳ ʩʠʩʪʝʤʘʭ  

ʉʝʤʘʥʪʠʯʝʩʢʦʝ ʘʥʪʠʷʜʨʦ: 

ʫʧʨʘʚʣʝʥʠʷ global optimization ʜʝʪʘʣʝʡ security with ʩʠʩʪʝʤʘ ʫʩʪʨʦʡʩʪʚʦ using ʥʝʯʝʪʢʦ information algorithms algorithm computer based ʘʥʘʣʠʟʘ ʩʠʩʪʝʤʥʦ 
ʦʙʦʨʫʜʦʚʘʥʠʠ data ʣʦʛʠʢʠ networks functions efros ʩʠʩʪʝʤʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ image system ʦʩʦʙʝʥʥʦʩʪʠ attack ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 
ʦʮʝʥʢʘ simulation model methods fuzzy network ʪʦʯʥʦʩʪʠ numerical from dimensional development detection "ʵʡʜʦʩ" parallel multi ʥʝʯʝʪʢʦʡ ʧʨʦʮʝʩʩʦʤ ʧʦʩʪʨʦʝʥʠʷ 
ʦʧʪʠʤʠʟʘʮʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʣʦʛʠʯʝʩʢʠʭ ʘʥʘʣʠʟʝ local lipschitz infinity evaluation ʪʦʯʥʦʩʪʴʶ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʜʧʨʠʷʪʠʡ ʧʘʨʘʤʝʪʨʦʚ ʥʝʯʝʪʢʠʭ ʤʷʛʢʠʭ approach 
problems ʯʘʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʩʠʩʪʝʤʝ ʤʦʜʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʘʣʛʦʨʠʪʤ single manifolds management design chemical analysis ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʦʠʪʝʣʴʥʳʭ 
ʩʤʝʩʝʡ ʨʝʟʘʥʠʷ ʧʨʦʮʝʩʩʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʢʦʛʥʠʪʠʚʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʟʘʜʘʯʝ univariate tuning 
software semiconductor methodology kinetics internet infinitesimal infinite grossone cyber complex boltzmann attacks "ʵʡʜʦʩ solving ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ 
ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʯʝʪʢʘʷ ʤʝʪʦʜʘʤʠ ʢʦʛʥʠʪʠʚʥʦʤ ʢʘʯʝʩʪʚʘ ʟʘʜʘʯʠ ʛʝʥʝʨʘʪʦʨʦʚ ʚʣʠʷʥʠʷ ʚʘʣʦʚ ʘʪʘʢ ʘʜʘʧʪʠʚʥʳʝ thermodynamic their siem shklovskii reduction 
quantum processing processes modelling learning lattice kinetic invariant graphs framework constraints computing agent ʦʮʝʥʢʠ mathematical ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʩʧʦʩʦʙ ʩʠʩʪʝʤʥʦʡ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʨʦʙʣʝʤʳ ʧʨʝʜʧʨʠʷʪʠʷ ʟʘʱʠʱʝʥʥʦʩʪʠ ʟʘʱʠʪʳ 
ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ visual problem multiextremal integrated equations energy efficient diagonal derivatives curves computations band applications ʦʙʫʯʝʥʠʷ automated 
ʫʨʦʚʥʷ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʫʭʠʭ ʩʦʮʠʘʣʴʥʦ ʩʣʝʜʷʱʠʤʠ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʚʷʟʝʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʨʘʟʨʘʙʦʪʢʠ ʨʘʟʙʠʝʥʠʡ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠʥʮʠʧ ʧʨʠʚʦʜʘʤʠ ʧʦʜʜʝʨʞʢʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ ʦʧʝʨʘʮʠʡ ʦʙʦʙʱʝʥʠʝ ʣʦʛʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʦʤ ʜʠʥʘʤʠʢʠ ʛʣʦʙʘʣʴʥʦʡ ʚʳʷʚʣʝʥʠʷ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ 
unsupervised time things techniques study search research reactions reaction nonlinear nanocrystals multidimensional minimization metrics mechanisms interfaces 
infinitesimals genetic first field expensive equation entropy embedded elastic dynamics dynamic distributed dimensionality deterministic conductivity between basis 
automation assessment approximation adaptation modeling structure ʵʤʝʨʜʞʝʥʪʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʯʠʩʣʘ ʬʫʥʢʮʠʡ ʬʫʥʢʮʠʠ ʪʨʘʬʠʢʘ ʪʨʘʥʩʧʦʨʪʦʤ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʝʧʣʦʚʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʦʙʳʪʠʷʤʠ ʩʦʙʳʪʠʡ ʩʠʩʪʝʤʥʘʷ ʨʝʞʠʤʘ ʨʘʟʤʝʨʥʳʭ ʨʘʙʦʪʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʨʠʤʝʨʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʡʨʦ ʤʝʞʜʫ ʣʦʛʠʯʝʩʢʦʡ ʢʦʨʨʝʣʷʮʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʢʦʛʥʠʪʠʚʥʳʭ ʢʦʛʥʠʪʠʚʥʘʷ 
ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠʥʬʦʨʤʘʮʠʝʡ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʠʩʢʨʝʪʥʦʡ ʜʝʪʘʣʠ ʚʳʯʠʩʣʝʥʠʡ ʙʠʟʥʝʩ ʘʩʪʨʘ" ʘʨʭʠʪʝʢʪʫʨʘ ʘʣʛʦʨʠʪʤʳ ʘʣʛʦʨʠʪʤʘ ʘʜʘʧʪʠʚʥʳʭ 
ʘʜʘʧʪʠʚʥʘʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ zero working visualization view values translation training technique synthesis sequential separation semiconductors selection scene 
recovering random programming principal point passenger order mining machine limit lexicographic industrial impurity high heterogeneous function finding filling features 
exact event equilibrium enterprises efficiency dynamical distribution defense dataset cutting computation classification case brain approximations analytical against 
ʪʝʭʥʦʣʦʛʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʵʤʧʠʨʠʯʝʩʢʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʮʠʬʨʦʚʦʡ ʭʨʘʥʝʥʠʷ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʩʨʝʜʩʪʚʘ 
ʩʨʝʜʩʪʚ ʩʦʩʪʘʚʝ ʩʠʩʪʝʤʘʤʠ ʩʚʦʡʩʪʚʘʭ ʨʦʩʩʠʡʩʢʘʷ ʨʦʙʦʪʦʤ ʨʝʰʝʥʠʠ ʨʝʰʝʥʠʝ ʨʝʞʫʱʝʛʦ ʨʝʛʠʦʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʫʪʠ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʧʨʦʛʨʘʤʤ 
ʧʦʩʪʨʦʝʥʠʶ ʧʦʩʪʘʥʦʚʢʘ ʧʦʜʭʦʜʳ ʧʦʜʩʠʩʪʝʤ ʧʦʚʳʰʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʝʨʩʦʥʘʣʘ ʦʭʣʘʞʜʝʥʠʷ ʦʧʳʪ ʦʧʝʨʘʪʦʨʦʚ ʦʙʨʘʙʦʪʢʝ ʦʙʦʙʱʝʥʠʠ ʥʝʦʜʥʦʨʦʜʥʦʛʦ 
ʥʝʢʦʪʦʨʳʭ ʥʝʡʨʦʥʥʳʝ ʥʘʫʯʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʥʘʛʨʫʟʢʠ ʤʫʣʴʪʠʢʦʥʪʨʦʣʣʝʨʦʚ ʤʥʦʞʝʩʪʚ ʤʝʪʦʜʦʤ ʤʝʥʝʜʞʤʝʥʪʘ ʤʘʰʠʥ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʘʪʝʤʘʪʠʢʠ ʢʦʵʬʬʠʮʠʝʥʪ 
ʢʦʨʨʝʢʮʠʠ ʢʦʥʪʫʨʦʚ ʢʦʤʙʠʥʘʪʦʨʥʦʡ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʢʦʛʥʠʪʠʚʥʦʡ ʢʦʛʥʠʪʠʚʥʦʛʦ ʢʣʠʝʥʪ ʢʘʯʝʩʪʚʦ ʢʘʣʠʙʨʦʚʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʠʥʪʝʛʨʘʣʴʥʦʡ 
ʠʥʩʪʨʫʤʝʥʪʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʟʨʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʝʡ ʞʠʟʥʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʜʠʘʛʦʥʘʣʴʥʳʭ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʛʨʘʬʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʚʳʙʦʨʫ ʚʳʙʦʨ 
ʙʝʪʦʥʥʳʭ ʙʘʣʘʥʩʠʨʦʚʢʠ ʙʘʟʘʤʠ ʙʘʟʘ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʘʜʘʧʪʘʮʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ what university transportation transport transfer trajectories towards theory theorems 
theorem texture support supervisory state speed some soft smooth signal service sequences scientific schemes robot risk representation repository recognition quasi 
quantization program prediction porous physical personnel performance partition parameters occlusion objective object numbers neuro near multiscale mode microrna 
metal measurement magnetic look localized light levin large ivanov intrusion intranet interval infinities improvement holder higher  

ʌʀʆ 3-ʛʦ ɸɺʊʆʈɸ-ɻʦʨʙʘʥʴ  ɸʣʝʢʩʘʥʜʨ  ʅʠʢʦʣʘʝʚʠʯ 
ʉʝʤʘʥʪʠʯʝʩʢʦʝ ʷʜʨʦ: 

method manifolds boltzmann kinetics invariant kinetic lattice thermodynamic chemical entropy reaction reactions data equations reduction structure from 
analysis approximations equilibrium high limit principal networks adaptation approximation models dimensional model blessing correction general genomic microrna 
multiscale quasi sequences theorem theorems trajectories brain dynamical separation dimensionality dynamic elastic graphs their neural with methods biochemical biology 
chapman cluster coarse combustion crisis description donder enskog equilibria expansion extended foundations grad graining hydrodynamics irreversible maps marcelin 
maximum molecular nonequilibrium omics reduced short stabilization statistical stochastic stress text thermodynamics ʘʜʘʧʪʘʮʠʠ ʜʠʥʘʤʠʢʘ ʥʝʡʨʦʠʥʬʦʨʤʘʪʠʢʘ 
ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʣʠʬʘʢʪʦʨʠʘʣʴʥʦʩʪʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʵʢʦʣʦʛʦ systems action continuous towards ʥʝʡʨʦʥʥʳʝ exact random translation ʤʝʞʜʫ functions between 



dynamics equation genetic mechanisms nonlinear ʧʨʠʥʮʠʧ applications curves linear modeling single approach ʩʝʪʠ acoustic additive alternative answer approximate 
arbitrary argument asymptotology attainability backyard bacterial balance basic cancer catalytic cell changes closure clusters codon complete component connection 
constructive contra convolutional corrections correlations coupling datasets death detailed diary dictionaries diffusion discriminants distributions duality effectiveness 
ehrenfest's ehrenfests' encoding enhancements ensembles environmental epigenetic evolution exploration extrema family feedback finance financial flow fluid formalism 
four fraunholz gaps generalizations gorban grad's grading grammars grids hilbert's hydrodynamic idea im2calories independent individualism inheritance kegl laws learn 
legacy limitation limiters limits linearized mapping markov mediated memories menten michaelis microbial modes moment moments multicomponent neurons 
nonextensive nonisothermal oscillating paradoxes parameterization partial perturbations phase phenomena physics physiology pneumococcal practice principle projector 
protein quasichemical rapid rates reciprocal regions regularization regulates relations relaxational repression robust scattering scholz selbig seven several should 
signatures simplifications simulations singular slow small soluble spectra stability static stueckelberg superpositions switch symbol symmetry taxonomy topological trial 
triplet turbine types uniqueness universal unraveling unreasonable usage variable variables versus virulence vision wave waves wunsch zinovyev ʘʜʘʧʪʦʤʝʪʨʠʷ 
ʘʥʘʣʦʛʦʚʳʡ ʘʧʧʨʦʢʩʠʤʘʮʠʦʥʥʘʷ ʘʧʨʦʙʘʮʠʠ ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʠ ʠʜʝʤ ʠʟʤʝʨʠʪʴ ʠʥʬʘʨʢʪʘ ʢʘʨʪ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʢʠʥʝʪʠʯʝʩʢʠʝ ʢʦʤʧʴʶʪʝʨʝ ʢʦʨʨʝʣʷʮʠʡ 
ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʢʫʜʘ ʤʠʦʢʘʨʜʘ ʤʥʦʛʠʭ ʥʝʡʨʦʢʦʤʧʴʶʪʝʨ ʦʩʣʦʞʥʝʥʠʷ ʦʯʝʨʢʠ ʧʝʨʝʤʝʥʥʳʭ ʧʝʨʩʦʥʘʣʴʥʦʤ ʧʨʦʛʥʦʟʘ ʧʫʪʴ ʨʝʘʢʮʠʡ ʨʝʣʘʢʩʘʮʠʠ ʨʝʥʝʩʩʘʥʩ ʪʝʦʨʝʤʘ 
ʫʧʨʫʛʠʭ ʭʠʤʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʦʥʥʳʠ ʵʚʦʣʶʮʠʦʥʥʳʡ mathematical automatic complexity constructing deep ecological example food frequency graph hierarchies iterative 
manifold mechanics minimum ordering over practical probabilistic revisited states stream terms texts three world ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʝʡʨʦʥʥʳʭ ʦʙʦʙʱʝʥʥʘʷ approaches 
comparison computational content depth estimates factors free measurement near physical reconstruction risk solutions what ʙʘʟʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʝʪʦʜʦʤ 
ʥʘʩʝʣʝʥʠ  ̫bases case classification efficiency function mining natural selection technique tool visualization ʢʦʨʨʝʣʷʮʠʠ ʬʫʥʢʮʠʠ application basis study energy problem 
learning ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ mobile process  

ʉʝʤʘʥʪʠʯʝʩʢʦʝ ʘʥʪʠʷʜʨʦ: 

ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʳ ʦʩʥʦʚʝ ʩʠʩʪʝʤ ʩʠʩʪʝʤʘ optimization ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʝʡ based security ʘʥʘʣʠʟ system ʠʥʬʦʨʤʘʮʠʠ ʫʩʪʨʦʡʩʪʚʦ ʤʠʚʘʨʥʳʭ global 
control ʪʝʦʨʠʠ ʥʝʯʝʪʢʦ algorithms ʪʝʭʥʦʣʦʛʠʡ ʣʦʛʠʯʝʩʢʦʛʦ algorithm computer ʙʝʟʦʧʘʩʥʦʩʪʠ ʘʥʘʣʠʟʘ ʪʝʭʥʦʣʦʛʠʠ ʩʠʩʪʝʤʥʦ ʥʝʯʝʪʢʦʡ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʠ 
ʚʳʚʦʜʘ ʜʘʥʥʳʭ ʧʦʜʭʦʜ ʣʦʛʠʢʠ efros ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ image ʩʠʩʪʝʤʘʭ ʨʝʰʝʥʠʡ 
ʦʩʦʙʝʥʥʦʩʪʠ ʦʩʥʦʚʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ solving attack ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʘʚʠʣ ʦʮʝʥʢʠ ʦʮʝʥʢʘ ʤʠʚʘʨʥʦʛʦ ʢʦʤʧʴʶʪʝʨʥʳʭ fuzzy ʪʦʯʥʦʩʪʠ 
ʩʦʟʜʘʥʠʷ ʧʨʠʥʷʪʠʷ ʧʨʠʤʝʥʝʥʠʝ ʦʙʫʯʝʥʠʷ ʤʝʪʦʜʳ ʟʥʘʥʠʡ numerical development detection "ʵʡʜʦʩ" ʵʢʩʧʝʨʪʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ parallel multi 
ʤʦʜʝʣʠ information ʧʨʦʮʝʩʩʦʤ ʧʨʦʮʝʩʩʦʚ ʧʨʦʮʝʩʩʘʤʠ ʧʦʩʪʨʦʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʣʦʛʠʯʝʩʢʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʥʘʣʠʟʝ 
ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʘʪʠʟʘʮʠʷ local lipschitz infinity evaluation ʪʦʯʥʦʩʪʴʶ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦʜʭʦʜʘ ʧʘʨʘʤʝʪʨʦʚ ʥʝʯʝʪʢʠʭ ʤʷʛʢʠʭ 
ʤʦʜʝʣʝʡ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʚʨʝʤʝʥʠ ʯʘʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʩʠʩʪʝʤʝ ʧʨʠʤʝʥʝʥʠʷ ʦʙʲʝʢʪʦʚ ʤʦʜʝʣʴ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʘʣʛʦʨʠʪʤ ʘʜʘʧʪʠʚʥʦʛʦ management design network ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʤʝʩʝʡ ʩʠʥʪʝʟ ʨʦʙʦʪʦʚ ʨʝʰʝʥʠʷ ʨʝʟʘʥʠʷ ʨʝʘʣʠʟʘʮʠʷ ʨʘʟʚʠʪʠʷ 
ʧʨʦʮʝʩʩʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʢʦʛʥʠʪʠʚʥʳʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʟʘʜʘʯʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 
ʘʣʛʦʨʠʪʤʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ univariate tuning software semiconductor objects monitoring mivar methodology internet infinitesimal infinite grossone engineering cyber 
complex attacks "ʵʡʜʦʩ ʫʧʨʘʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʨʝʘʣʴʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʨʘʟʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʯʝʪʢʘʷ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʤʝʪʦʜʘʤʠ 
ʢʦʛʥʠʪʠʚʥʦʤ ʢʘʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʡ ʟʘʜʘʯʠ ʛʝʥʝʨʘʪʦʨʦʚ ʚʣʠʷʥʠʷ ʚʘʣʦʚ ʙʘʟʳ ʘʪʘʢ ʘʜʘʧʪʠʚʥʳʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ siem shklovskii robots quantum 
processing processes modelling framework constraints computing agent ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʪʝʢʩʪʦʚ ʩʧʦʩʦʙ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤʥʦʡ ʩʠʥʪʝʟʘ ʧʨʦʮʝʩʩʝ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʨʦʙʣʝʤʳ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʩʪʨʦʝʥʠʝ ʤʠʚʘʨʥʦʡ ʤʝʪʦʜʠʢʘ ʤʝʪʦʜʘ ʣʠʥʝʡʥʦʡ ʢʦʤʧʣʝʢʩʦʚ 
ʠʥʪʝʨʥʝʪ ʟʘʱʠʱʝʥʥʦʩʪʠ ʟʘʱʠʪʳ ʟʘʜʘʯʘʭ ʚʠʨʪʫʘʣʴʥʦʡ ʘʢʪʠʚʥʦʛʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ visual space multiextremal logical level integrated 
efficient diagonal derivatives computations band ʫʨʦʚʥʷ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʪʨʝʭʤʝʨʥʦʡ ʪʨʝʥʘʞʝʨʦʚ ʪʝʭʥʦʣʦʛʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʫʭʠʭ ʩʦʮʠʘʣʴʥʦ 
ʩʦʩʪʦʷʥʠʡ ʩʦʟʜʘʥʠʝ ʩʤʳʩʣʘ ʩʣʝʜʷʱʠʤʠ ʩʠʩʪʝʤʥʳʡ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʚʷʟʝʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʨʝʘʣʴʥʦʤ ʨʝʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʨʘʟʨʘʙʦʪʢʠ ʨʘʟʙʠʝʥʠʡ 
ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠʚʦʜʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʜʭʦʜʝ ʧʦʜʜʝʨʞʢʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ ʦʧʝʨʘʮʠʡ ʦʙʨʘʙʦʪʢʘ ʦʙʦʙʱʝʥʠʝ ʦʙʣʘʩʪʠ ʦʙʟʦʨ ʤʥʦʛʦʤʝʨʥʳʭ 
ʤʠʚʘʨʥʳʡ ʤʠʚʘʨʥʳʝ ʣʦʛʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʪʠʢʝ ʜʠʥʘʤʠʢʠ ʛʣʦʙʘʣʴʥʦʡ ʚʳʷʚʣʝʥʠʷ ʙʦʣʴʰʠʭ ʘʨʭʠʪʝʢʪʫʨʳ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʘʚʪʦʥʦʤʥʳʭ 
vehicles unsupervised time things techniques search road research nanocrystals multidimensional minimization metrics knowledge interfaces infinitesimals first field 
expensive embedded distributed deterministic conductivity automation assessment problems ʵʤʝʨʜʞʝʥʪʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʯʠʩʣʘ ʯʝʣʦʚʝʢʘ ʬʫʥʢʮʠʡ ʫʩʣʦʚʠʷʭ 
ʪʨʘʬʠʢʘ ʪʨʘʥʩʧʦʨʪʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʝʧʣʦʚʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʦʟʜʘʥʠʶ ʩʦʙʳʪʠʷʤʠ ʩʦʙʳʪʠʡ ʩʣʦʞʥʦʩʪʴʶ ʩʠʩʪʝʤʥʦʤ ʩʠʩʪʝʤʥʘʷ ʩʝʪʷʭ 
ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʞʠʤʘ ʨʘʟʨʘʙʦʪʢʝ ʨʘʟʤʝʨʥʳʭ ʨʘʟʣʠʯʥʳʭ ʨʘʟʚʠʪʠʝ ʨʘʙʦʪʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʨʠʤʝʨʝ ʧʦʥʠʤʘʥʠʷ ʧʦʠʩʢʘ 
ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʝʨʩʧʝʢʪʠʚʳ ʦʙʫʯʝʥʠʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʙʝʩʧʝʯʝʥʠʝ ʥʦʚʳʡ ʥʝʡʨʦ ʥʘʫʯʥʳʭ ʥʘʫʯʥʦ ʤʠʚʘʨʦʚ ʣʦʛʠʯʝʩʢʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ 
ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʛʥʠʪʠʚʥʳʭ ʢʦʛʥʠʪʠʚʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʠʥʬʦʨʤʘʮʠʝʡ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʠʩʢʨʝʪʥʦʡ ʜʝʪʘʣʠ 
ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʙʦʣʝʝ ʙʠʟʥʝʩ ʙʘʟʝ ʘʩʪʨʘ" ʘʨʭʠʪʝʢʪʫʨʘ ʘʣʛʦʨʠʪʤʳ ʘʣʛʦʨʠʪʤʘ ʘʜʘʧʪʠʚʥʳʭ ʘʜʘʧʪʠʚʥʦʡ ʘʜʘʧʪʠʚʥʘʷ 
ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ zero working view  

ʌʀʆ ɸɺʊʆʈɸ-4-ʛʦ ʂʦʪʝʥʢʦ  ʀʛʦʨʴ  ɺʠʪʘʣʴʝʚʠʯ 
ʉʝʤʘʥʪʠʯʝʩʢʦʝ ʷʜʨʦ: 

security based attack ʙʝʟʦʧʘʩʥʦʩʪʠ network evaluation computer ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ detection simulation attacks cyber internet data agent siem ʘʪʘʢ 
networks modeling ʟʘʱʠʪʳ ʟʘʱʠʱʝʥʥʦʩʪʠ metrics things analysis processing design against defense event ʠʥʬʦʨʤʘʮʠʝʡ ʩʦʙʳʪʠʡ ʩʦʙʳʪʠʷʤʠ information assessment 
embedded ʙʦʣʴʰʠʭ ʤʦʥʠʪʦʨʠʥʛʘ framework graphs monitoring management ʪʝʭʥʦʣʦʛʠʠ ʠʥʬʦʨʤʘʮʠʠ approach ʘʥʘʣʠʟ systems countermeasure intrusion repository 
mining selection visualization ʢʦʨʨʝʣʷʮʠʠ ʩʝʪʷʭ genetic techniques integrated ʧʦʩʪʨʦʝʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʧʦʩʪʨʦʝʥʠʷ system awareness capec 
components ddos improved inappropriate pages role secure stack verification ʚʘʞʥʳʭ ʚʩʪʨʦʝʥʥʳʭ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʭ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴʶ 
ʢʨʠʪʠʯʝʩʢʠ ʩʝʨʚʠʩʦʚ ʩʝʪʝʚʳʭ multi parallel content devices events physical service support ʛʨʘʬʦʚ ʜʝʡʩʪʚʠʡ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʭʨʘʥʝʥʠʷ case 
classification implementation ʢʦʤʧʴʶʪʝʨʥʦʡ ʜʘʥʥʳʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ elastic mechanisms ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʘʭ problem ʤʝʪʦʜʠʢʘ learning modelling mobile 
ʤʝʪʦʜʦʚ neural ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʯʘʩʪʴ ʘʥʘʣʠʟʘ abnormal access account agents aggregation analyzing anomalies architecture assurance behavior blocking botnets 
calculation categorisation choosing classifiers collecting combination common communication configuration cooperative correlation cvss cycle defence dependency 
dependent device exhaustion experiments exploitation filtering formal frameworks games generator grammar homeland hybridization immune impact incident incidents 
inference infrastructures instruments into life malefactors malfactor's malware measuring mesh nosql ontological ontology optimisation policy positionally proactive 
protection quarter results rules scenario scenarios secfutur situation situational social sphere stages storing studies taking tasks threats unlabeled vector vulnerabilities 
vulnerability warfare worms zigbee ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʙʝʟʦʧʘʩʥʦʩʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʙʝʟʦʧʘʩʥʳʭ ʙʠʦʠʥʩʧʠʨʠʨʦʚʘʥʥʳʭ ʙʣʦʢʠʨʦʚʘʥʠʷ ʛʠʙʨʠʜʥʘʷ ʛʨʘʬʘ ʜʦʚʝʨʝʥʥʦʡ 
ʝʚʨʦʧʝʡʩʢʦʛʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʟʘʱʠʪʥʳʭ ʟʘʱʠʱʝʥʥʳʭ ʠʤʤʫʥʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʠʥʮʠʜʝʥʪʦʚ ʢʘʥʘʣʦʚ ʢʘʪʝʛʦʨʠʨʦʚʘʥʠʝ ʢʠʙʝʨʘʪʘʢ 
ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʢʠʙʝʨʥʝʪʠʯʝʩʢʦʛʦ ʢʠʙʝʨʫʩʪʦʡʯʠʚʦʩʪʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʥʳʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʨʠʢʠ 
ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʥʝʡʨʦʥʝʯʝʪʢʠʭ ʥʝʧʨʠʝʤʣʝʤʳʤ ʥʝʪʦʯʥʦʩʪʷʤʠ ʥʦʚʳʭ ʦʙʝʩʧʝʯʝʥʠʶ ʦʙʤʘʥʥʳʝ ʦʙʥʘʨʫʞʝʥʠʝ ʦʙʱʝʝ ʦʥʪʦʣʦʛʠʡ ʦʧʝʨʠʨʦʚʘʥʠʝ ʦʧʠʩʘʥʠʝ 
ʦʪʢʨʳʪʳʭ ʦʪʦʙʨʘʞʝʥʠʝ ʦʭʨʘʥʳ ʧʝʨʝʯʠʩʣʝʥʠʝ ʧʝʨʠʤʝʪʨʘ ʧʦʵʪʘʧʥʦʛʦ ʧʨʘʚʦʚʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʤʝʨʳ ʧʨʠʤʠʪʠʚʦʚ ʧʨʦʝʢʪʝ ʧʨʦʪʠʚʦʙʦʨʩʪʚʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ 
ʩʘʡʪʦʚ ʩʙʦʨʘ ʩʝʪʝʚʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʦʜʝʨʞʠʤʳʤ ʩʦʦʙʱʝʩʪʚʘ ʩʦʩʪʦʷʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʩʦʮʠʦ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʩʪʨʘʥʠʮ ʫʯʝʪʘ ʫʷʟʚʠʤʦʩʪʝʡ ʮʠʢʣʦʚ ʯʝʨʚʝʡ 
ʰʘʙʣʦʥʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʪʘʧʘʭ active checking elements forecast graph olympic probabilistic remote resource ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠʤʠʪʘʮʠʠ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢ 
ʤʝʭʘʥʠʟʤʳ ʥʘʧʨʘʚʣʝʥʠʷ ʥʝʡʨʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʪʝʭʥʠʯʝʩʢʦʝ ʪʠʧʦʚ ʪʨʘʥʩʧʦʨʪʘ ʫʩʪʨʦʡʩʪʚ ʫʯʝʪʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ computational decision expert neuro performance 
risk schemes state technologies ʚʳʙʦʨ ʢʦʥʮʝʧʮʠʠ ʤʝʪʦʜʦʤ ʨʝʩʫʨʩʦʚ ʩʨʝʜʩʪʚ ʩʨʝʜʩʪʚʘ ʩʨʝʜʳ ʧʨʠʤʝʥʝʥʠʝ analytical creation dynamical features heterogeneous 
intelligence machine machines technique tool traffic ʘʨʭʠʪʝʢʪʫʨʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʢʦʛʥʠʪʠʚʥʘʷ ʢʦʤʧʦʥʝʥʪʦʚ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʠʤʝʨʝ 
ʪʨʘʬʠʢʘ ʫʩʣʦʚʠʷʭ fuzzy methods model ʦʮʝʥʢʘ ʤʦʜʝʣʠ application between knowledge study ʘʨʭʠʪʝʢʪʫʨʳ ʚʳʷʚʣʝʥʠʷ ʦʙʟʦʨ ʦʙʣʘʩʪʠ ʦʙʨʘʙʦʪʢʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ 
ʩʚʷʟʝʡ ʩʦʟʜʘʥʠʝ ʫʨʦʚʥʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ energy level logical ʘʢʪʠʚʥʦʛʦ ʧʨʦʙʣʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʘʟʳ ʚʦʟʤʦʞʥʦʩʪʠ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʦʙʝʩʧʝʯʝʥʠʷ complex 
engineering methodology ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʜʝʣʴ  

ʉʝʤʘʥʪʠʯʝʩʢʦʝ ʘʥʪʠʷʜʨʦ: 

ʫʧʨʘʚʣʝʥʠʷ global optimization ʩʠʩʪʝʤʘ ʜʝʪʘʣʝʡ ʦʙʨʘʙʦʪʢʠ ʩʠʩʪʝʤ with ʫʩʪʨʦʡʩʪʚʦ using ʤʠʚʘʨʥʳʭ ʪʝʦʨʠʠ ʥʝʯʝʪʢʦ ʩʠʩʪʝʤʳ ʪʝʭʥʦʣʦʛʠʡ ʩʠʩʪʝʤʥʦ 
ʥʝʯʝʪʢʦʡ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʠ ʣʦʛʠʢʠ problems method functions efros ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʤʝʪʦʜ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ image 
control ʨʝʰʝʥʠʡ ʦʩʦʙʝʥʥʦʩʪʠ ʦʩʥʦʚʳ ʟʘʜʘʯ ʧʨʘʚʠʣ ʤʠʚʘʨʥʦʛʦ mathematical ʦʩʥʦʚʝ ʪʦʯʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʧʨʠʥʷʪʠʷ ʦʙʫʯʝʥʠʷ ʟʥʘʥʠʡ numerical from dimensional 
development automated "ʵʡʜʦʩ" ʣʦʛʠʯʝʩʢʦʛʦ algorithm ʵʢʩʧʝʨʪʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ structure ʧʨʦʮʝʩʩʦʤ ʧʨʦʮʝʩʩʦʚ ʧʨʦʮʝʩʩʘʤʠ ʦʧʪʠʤʠʟʘʮʠʷ ʦʧʪʠʤʠʟʘʮʠʠ 
ʣʦʛʠʯʝʩʢʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʥʘʣʠʟʝ ʘʚʪʦʤʘʪʠʟʘʮʠʷ local lipschitz infinity ʪʦʯʥʦʩʪʴʶ ʩʝʪʠ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦʜʭʦʜʘ ʧʘʨʘʤʝʪʨʦʚ ʥʝʯʝʪʢʠʭ 
ʤʷʛʢʠʭ ʤʦʜʝʣʝʡ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʨʝʤʝʥʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʩʠʩʪʝʤʝ ʦʙʲʝʢʪʦʚ ʘʣʛʦʨʠʪʤ ʘʜʘʧʪʠʚʥʦʛʦ single manifolds chemical ʚʳʚʦʜʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 
ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʤʝʩʝʡ ʩʠʥʪʝʟ ʨʦʙʦʪʦʚ ʨʝʰʝʥʠʷ ʨʝʟʘʥʠʷ ʨʝʘʣʠʟʘʮʠʷ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʢʦʛʥʠʪʠʚʥʳʡ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʟʘʜʘʯʝ ʘʣʛʦʨʠʪʤʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ univariate tuning software semiconductor process objects mivar kinetics infinitesimal infinite 
grossone boltzmann "ʵʡʜʦʩ ʧʦʜʭʦʜ ʫʧʨʘʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʨʝʘʣʴʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʨʘʟʦʚ ʥʝʯʝʪʢʘʷ ʤʝʪʦʜʘʤʠ 
ʢʦʛʥʠʪʠʚʥʦʤ ʢʘʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʡ ʟʘʜʘʯʠ ʛʝʥʝʨʘʪʦʨʦʚ ʚʣʠʷʥʠʷ ʚʘʣʦʚ ʘʜʘʧʪʠʚʥʳʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ thermodynamic their shklovskii robots 
reduction quantum processes linear lattice kinetic invariant constraints computing ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʪʝʢʩʪʦʚ ʩʧʦʩʦʙ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤʥʦʡ ʩʠʥʪʝʟʘ 
ʧʨʦʮʝʩʩʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʤʠʚʘʨʥʦʡ ʤʝʪʦʜʘ ʣʠʥʝʡʥʦʡ ʢʦʤʧʣʝʢʩʦʚ ʠʥʪʝʨʥʝʪ ʟʘʜʘʯʘʭ 
ʚʠʨʪʫʘʣʴʥʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ visual space multiextremal equations efficient diagonal derivatives curves computations band applications 
solving ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʪʨʝʭʤʝʨʥʦʡ ʪʨʝʥʘʞʝʨʦʚ ʪʝʭʥʦʣʦʛʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʫʭʠʭ ʩʦʮʠʘʣʴʥʦ ʩʦʩʪʦʷʥʠʡ ʩʤʳʩʣʘ ʩʣʝʜʷʱʠʤʠ ʩʠʩʪʝʤʥʳʡ 
ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʨʝʘʣʴʥʦʤ ʨʝʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʨʘʟʨʘʙʦʪʢʠ ʨʘʟʙʠʝʥʠʡ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠʥʮʠʧ ʧʨʠʚʦʜʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 
ʧʦʜʭʦʜʝ ʧʦʜʜʝʨʞʢʠ ʦʧʝʨʘʮʠʡ ʦʙʦʙʱʝʥʠʝ ʤʥʦʛʦʤʝʨʥʳʭ ʤʠʚʘʨʥʳʡ ʤʠʚʘʨʥʳʝ ʣʦʛʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʪʠʢʝ ʜʠʥʘʤʠʢʠ ʛʣʦʙʘʣʴʥʦʡ 
ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʘʚʪʦʥʦʤʥʳʭ vehicles unsupervised time search road research reactions reaction nonlinear nanocrystals multidimensional minimization interfaces 
infinitesimals first field expensive equation entropy dynamics dynamic distributed dimensionality deterministic conductivity basis automation approximation adaptation 
algorithms ʦʮʝʥʢʠ ʵʤʝʨʜʞʝʥʪʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʯʠʩʣʘ ʯʝʣʦʚʝʢʘ ʬʫʥʢʮʠʡ ʬʫʥʢʮʠʠ ʪʨʘʥʩʧʦʨʪʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʝʧʣʦʚʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ 
ʩʦʩʪʦʷʥʠʷ ʩʦʟʜʘʥʠʶ ʩʣʦʞʥʦʩʪʴʶ ʩʠʩʪʝʤʥʦʤ ʩʠʩʪʝʤʥʘʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʞʠʤʘ ʨʘʟʨʘʙʦʪʢʝ ʨʘʟʤʝʨʥʳʭ ʨʘʟʣʠʯʥʳʭ ʨʘʟʚʠʪʠʝ ʨʘʙʦʪʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʦʥʠʤʘʥʠʷ ʧʦʠʩʢʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʝʨʩʧʝʢʪʠʚʳ ʦʙʫʯʝʥʠʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʥʦʚʳʡ ʥʝʡʨʦ ʥʘʫʯʥʳʭ ʥʘʫʯʥʦ 
ʤʠʚʘʨʦʚ ʤʝʞʜʫ ʣʦʛʠʯʝʩʢʦʡ ʢʦʛʥʠʪʠʚʥʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʠʩʢʨʝʪʥʦʡ ʜʝʪʘʣʠ ʚʳʯʠʩʣʝʥʠʡ ʙʦʣʝʝ ʙʠʟʥʝʩ ʙʘʟʝ 
ʘʩʪʨʘ" ʘʣʛʦʨʠʪʤʳ ʘʣʛʦʨʠʪʤʘ ʘʜʘʧʪʠʚʥʳʭ ʘʜʘʧʪʠʚʥʦʡ ʘʜʘʧʪʠʚʥʘʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ zero working view values translation training technology synthesis sequential 
separation semiconductors scene recovering random programming principal point plant passenger order natural logic limit lexicographic intelligent industrial impurity 
human high function finding filling exact equilibrium enterprises efficiency distribution dataset cutting computation brain bases autonomous approximations about ʤʝʪʦʜʳ 
ʵʤʧʠʨʠʯʝʩʢʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʵʢʩʧʝʨʪʥʦʡ ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʣʠʟʘʮʠʷ ʬʘʢʪʦʨʦʚ  



ʌʀʆ 5-ʛʦ ɸɺʊʆʈɸ-ʂʨʘʚʝʮ  ʆʣʝʛ  ʗʢʦʚʣʝʚʠʯ 
ʉʝʤʘʥʪʠʯʝʩʢʦʝ ʷʜʨʦ: 

ʫʧʨʘʚʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʠ mathematical ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ software ʦʧʪʠʤʠʟʘʮʠʷ ʢʘʯʝʩʪʚʦʤ ʩʦʮʠʘʣʴʥʦ information ʫʧʨʘʚʣʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 
ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʙʫʯʝʥʠʷ interfaces ʠʥʬʦʨʤʘʪʠʢʝ processes ʦʙʝʩʧʝʯʝʥʠʷ modeling ʧʨʦʮʝʩʩʘʤʠ competitive during intranet program ʙʘʟʘʤʠ ʙʘʣʘʥʩʠʨʦʚʢʠ 
ʠʥʪʝʛʨʘʣʴʥʦʡ ʢʣʠʝʥʪ ʥʘʛʨʫʟʢʠ ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʝ systems development features heterogeneous ʘʣʛʦʨʠʪʤʳ ʙʠʟʥʝʩ ʪʨʘʬʠʢʘ ʦʮʝʥʢʠ basis ʩʠʩʪʝʤ 
ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʩʥʦʚʝ ʠʥʪʝʨʥʝʪ ʧʨʦʙʣʝʤʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ modelling ʧʦʜʭʦʜ engineering objects neural ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ "ʢʣʠʝʥʪ 
algorithmization beta cloud iraq journals multiagent multistage quality ʘʣʛʦʨʠʪʤʠʟʘʮʠʷ ʚʝʨʦʷʪʥʦʩʪʥʳʤʠ ʚʦʧʨʦʩʳ ʚʫʟʘ ʜʝʪʘʣʠʟʘʮʠʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ 
ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʠʥʪʝʛʨʘʣʴʥʳʭ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʦʨʨʝʢʪʥʦʩʪʠ ʤʠʥʠʤʠʟʘʮʠʠ ʤʥʦʛʦʟʚʝʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʦʪʝʨʴ ʧʨʦʝʢʪʥʦʛʦ ʩʘʥʘʪʦʨʥʦ ʩʝʨʚʝʨ" ʩʝʨʚʝʨʥʦʡ 
ʫʧʨʘʚʣʷʶʱʝʡ ʫʩʣʫʛ network designing discrete porous scientific ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʝʪʝʨʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʝʥʝʜʞʤʝʥʪʘ ʧʦʚʳʰʝʥʠʷ 
ʧʦʜʩʠʩʪʝʤ ʧʨʦʛʨʘʤʤ ʧʨʦʮʝʩʩ ʩʠʩʪʝʤʘʤʠ ʩʨʝʜʩʪʚʘ distribution values ʘʨʭʠʪʝʢʪʫʨʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʥʘʫʯʥʦ ʦʙʩʣʫʞʠʚʘʥʠʷ distributed dynamics ʘʨʭʠʪʝʢʪʫʨʳ 
ʨʘʟʨʘʙʦʪʢʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʨʝʛʠʦʥʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʷ algorithms ʩʠʩʪʝʤʘʭ integrated ʵʬʬʝʢʪʠʚʥʦʩʪʠ control ʟʘʜʘʯʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʨʝʘʣʠʟʘʮʠʠ 
complex process ʨʝʰʝʥʠʷ management ʘʜʘʧʪʠʚʥʦʛʦ ʤʦʜʝʣʴ ʩʠʩʪʝʤʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʜʭʦʜʘ ʩʝʪʠ 9000 affiliated agricultural analyze atmospheric balancing brief 
cars college consideration corporate delayed depend digital dispersion distributing educational ensuring expectation filtration individualization influence influences 
informatics infrastructure inhomogeneous inputs institutions interaction intermodular kamaz kravets load losses maintenance math medium modular multilevel multiphase 
multiserver multivariate nonstationary olejnikova organizations peculiarities population published response revenues review robotic science scoring series services 
significant specific structured supply that theoretical thermal topology uncertainty variance when work ʘʣʛʦʨʠʪʤʘʤʠ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʙʘʡʝʩʦʚʩʢʦʡ ʙʦʣʴʰʠʤʠ ʚʘʨʠʘʥʪ 
ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʚʠʜʳ ʚʨʝʤʝʥʥʳʭ ʚʳʙʦʨʘ ʛʘʟʦʥʘʧʦʣʥʠʪʝʣʴʥʳʭ ʛʝʪʝʨʦʛʝʥʥʳʤʠ ʛʠʙʨʠʜʥʳʝ ʛʨʘʥʠʯʥʳʭ ʛʨʘʬʦʚʳʤʠ ʛʨʫʧʧʦʡ 
ʜʘʥʥʳʤʠ ʜʚʫʭʟʚʝʥʥʦʡ ʜʠʩʩʝʨʪʘʮʠʡ ʜʠʩʩʦʮʠʘʮʠʠ ʜʦʢʪʦʨʩʢʠʭ ʜʦʩʪʘʚʢʠ ʝʜʠʥʦʛʦ ʟʘʧʨʦʩʘ ʟʘʧʨʦʩʦʚ ʟʘʱʠʪʘʭ ʠʜʝʝ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʝʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 
ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʠʥʪʝʨʬʝʡʩʳ ʠʥʪʨʘʥʝʪ ʢʘʜʨʦʚʦʛʦ ʢʘʥʜʠʜʘʪʩʢʠʭ ʢʚʘʜʨʘʪʠʯʥʦʡ ʢʦʤʤʫʪʘʮʠʦʥʥʳʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʢʦʤʧʦʥʝʥʪʳ 
ʢʦʤʧʴʶʪʝʨʘ ʢʦʥʚʝʡʝʨʥʦʡ ʢʦʥʚʝʡʝʨʥʳʤʠ ʢʦʥʚʝʡʝʨʥʳʭ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʢʦʥʪʝʥʪʘ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʢʦʥʮʝʧʮʠʡ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʨʠʪʝʨʠʝʚ 
ʢʨʦʩʩʢʦʨʨʝʣʷʮʠʠ ʢʨʦʩʩʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʢʫʨʦʨʪʥʦʛʦ ʢʫʨʦʨʪʥʦʡ ʣʝʯʝʥʠʷ ʤʘʨʢʦʚʩʢʠʭ ʤʝʞʠʥʪʝʨʬʝʡʩʥʳʭ ʤʝʞʤʦʜʫʣʴʥʦʤ ʤʝʞʤʦʜʫʣʴʥʳʭ 
ʤʝʪʘʤʦʜʝʣʠʨʦʚʘʥʠʶ ʤʝʭʘʥʠʟʤʦʚ ʤʥʦʛʦʟʚʝʥʥʳʭ ʤʥʦʛʦʩʝʨʚʝʨʥʦʡ ʤʥʦʛʦʩʝʨʚʝʨʥʳʭ ʤʥʦʛʦʬʘʟʥʘʷ ʤʥʦʛʦʬʘʟʥʦʤ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʤʫʣʴʪʠʚʝʨʩʠʦʥʥʦʡ 
ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʥʘʛʨʫʟʢʘʭ ʥʘʣʦʛʦʚʳʭ ʥʝʦʜʥʦʨʦʜʥʳʭ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʥʦʨʤʘʪʠʚʥʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʦʙʫʯʝʥʠʝʤ ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʪʦʨʥʦʝ ʦʧʦʚʝʱʝʥʠʷ 
ʦʨʛʘʥʠʟʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ ʧʘʢʝʪʘʤʠ ʧʘʢʝʪʦʚ ʧʘʨʘʤʝʪʨʠʟʦʚʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ 
ʧʦʣʫʥʘʪʫʨʥʦʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʧʦʩʪʘʚʱʠʢʘ ʧʦʩʪʘʚʱʠʢʦʤ ʧʦʩʪʘʥʦʚʢʝ ʧʦʩʪʫʧʣʝʥʠʡ ʧʦʪʝʥʮʠʘʣʘ ʧʦʰʘʛʦʚʦʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘʤʠ ʧʨʦʚʘʡʜʝʨʦʚ ʧʨʦʝʢʪʥʳʡ 
ʧʨʦʪʦʢʦʣʘ ʨʘʟʨʘʙʦʪʦʢ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʝʛʠʦʥʝ ʨʝʛʨʝʩʩʠʠ ʨʝʢʫʨʩʠʚʥʦʡ ʨʝʩʫʨʩʥʘʷ ʨʷʜʦʚ 
ʩʘʥʘʪʦʨʠʷ ʩʚʷʟʴʶ ʩʝʨʚʝʨʥʳʭ ʩʝʨʠʠ ʩʝʪʝʚʦʡ ʩʠʩʪʝʤʥʳʭ ʩʠʩʪʝʤʦʡ ʩʢʚʦʟʥʦʛʦ ʩʣʫʞʙʦʡ ʩʤʝʞʥʳʝ ʩʦʝʜʠʥʝʥʠʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 
ʩʧʝʮʠʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʘ ʩʪʘʥʜʘʨʪʦʚ ʩʪʘʥʮʠʷʭ ʩʪʨʫʢʪʫʨʥʦʡ ʩʫʙʜ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʦʧʦʣʦʛʠʝʡ ʪʨʘʝʢʪʦʨʠʠ ʪʨʘʝʢʪʦʨʠʷʤʠ ʪʨʝʙʦʚʘʥʠʡ ʪʨʝʭʟʚʝʥʥʦʡ 
ʫʧʨʘʚʣʝʥʠʶ ʫʯʝʙʥʦʡ ʬʦʨʤʳ ʬʫʥʢʮʠʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘʤʠ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʷʜʨʝ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʮʝʩʩʦʚ body 
comments developing ecological elements estimation forecast known operational planning resource scale stream students technical ʘʜʘʧʪʠʚʥʦʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ 
ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʦʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʤʝʪʦʜʠʯʝʩʢʦʝ ʤʝʭʘʥʠʟʤʘ ʤʝʭʘʥʠʟʤʳ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʥʝʢʦʪʦʨʳʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʧʦʚʳʰʝʥʠʝ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʧʨʦʮʝʩʩʥʳʡ ʨʘʟʤʝʱʝʥʠʷ ʩʚʷʟʠ ʩʨʝʜʩʪʚʘʤʠ ʩʪʦʠʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʩʬʝʨʝ ʫʧʨʘʚʣʷʶʱʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʮʠʢʣʘ system continuous education 
estimates factors large look mode neuro prediction risk service some state technologies ʚʳʙʦʨʫ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʤʦʙʠʣʴʥʳʭ 
ʥʝʢʦʪʦʨʳʭ ʧʦʜʭʦʜʳ ʧʦʩʪʨʦʝʥʠʶ ʧʫʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʝʰʝʥʠʠ ʩʚʦʡʩʪʚʘʭ ʬʦʨʤʘʣʠʟʘʮʠʷ numerical about analytical bases case classification computation 
efficiency function random technology traffic training ʙʘʟʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʝʞʜʫ ʦʙʝʩʧʝʯʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʦʩʪʦʷʥʠʷ 
ʪʝʭʥʠʯʝʩʢʦʛʦ model simulation adaptation application approximation assessment between dynamic field mechanisms minimization multidimensional research study time 
ʘʚʪʦʥʦʤʥʳʭ ʤʥʦʛʦʤʝʨʥʳʭ ʦʙʣʘʩʪʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ ʧʦʜʜʝʨʞʢʠ ʧʦʜʭʦʜʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʝʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʤʦʜʝʣʠ ʜʘʥʥʳʭ ʦʩʥʦʚʳ applications ʧʦʩʪʨʦʝʥʠʝ 
ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ computing ʘʜʘʧʪʠʚʥʳʝ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ networks problems monitoring ʟʘʜʘʯʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʪʦʜʦʚ 
ʧʨʦʮʝʩʩʘ ʨʝʘʣʠʟʘʮʠʷ ʩʠʥʪʝʟ data design ʦʙʲʝʢʪʦʚ  

ʉʝʤʘʥʪʠʯʝʩʢʦʝ ʘʥʪʠʷʜʨʦ: 

global ʩʠʩʪʝʤʘ ʜʝʪʘʣʝʡ optimization ʫʩʪʨʦʡʩʪʚʦ ʤʠʚʘʨʥʳʭ ʥʝʯʝʪʢʦ security ʣʦʛʠʯʝʩʢʦʛʦ algorithm ʘʥʘʣʠʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʩʠʩʪʝʤʥʦ ʥʝʯʝʪʢʦʡ 
ʦʙʦʨʫʜʦʚʘʥʠʠ ʚʳʚʦʜʘ ʦʙʨʘʙʦʪʢʠ using ʣʦʛʠʢʠ method efros ʤʝʪʦʜ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ image ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ solving attack based 
ʪʝʦʨʠʠ ʧʨʘʚʠʣ ʦʮʝʥʢʘ ʤʠʚʘʨʥʦʛʦ ʢʦʤʧʴʶʪʝʨʥʳʭ methods ʪʦʯʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʝ dimensional detection automated "ʵʡʜʦʩ" ʪʝʭʥʦʣʦʛʠʡ ʵʢʩʧʝʨʪʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
parallel multi computer ʣʦʛʠʯʝʩʢʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʘʥʘʣʠʟʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ local lipschitz infinity evaluation ʘʥʘʣʠʟʘ ʪʦʯʥʦʩʪʴʶ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʤʝʥʝʥʠʝʤ 
ʧʨʝʜʧʨʠʷʪʠʡ ʧʘʨʘʤʝʪʨʦʚ ʥʝʯʝʪʢʠʭ ʤʷʛʢʠʭ ʢʦʥʪʨʦʣʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʯʘʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʤʝʥʝʥʠʷ ʘʣʛʦʨʠʪʤ single manifolds chemical ʩʪʨʦʠʪʝʣʴʥʳʭ 
ʩʤʝʩʝʡ ʨʦʙʦʪʦʚ ʨʝʟʘʥʠʷ ʨʘʟʚʠʪʠʷ ʧʘʨʘʣʣʝʣʴʥʳʭ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʢʦʛʥʠʪʠʚʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʘʣʛʦʨʠʪʤʦʚ 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ univariate tuning semiconductor mobile mivar methodology kinetics internet infinitesimal infinite grossone cyber boltzmann attacks "ʵʡʜʦʩ functions 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʨʝʘʣʴʥʦʩʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʨʘʟʦʚ ʥʝʯʝʪʢʘʷ ʤʝʪʦʜʘʤʠ ʢʦʛʥʠʪʠʚʥʦʤ ʠʟʦʙʨʘʞʝʥʠʡ ʛʝʥʝʨʘʪʦʨʦʚ ʚʦʟʤʦʞʥʦʩʪʠ ʚʣʠʷʥʠʷ ʚʘʣʦʚ 
ʙʘʟʳ ʘʪʘʢ ʘʚʪʦʤʘʪʠʟʘʮʠʠ thermodynamic their siem shklovskii robots reduction quantum processing linear learning lattice kinetic invariant graphs framework constraints 
agent ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʝ analysis ʪʝʢʩʪʦʚ ʩʧʦʩʦʙ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤʥʦʡ ʩʠʥʪʝʟʘ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʤʠʚʘʨʥʦʡ ʤʝʪʦʜʠʢʘ ʤʝʪʦʜʘ 
ʣʠʥʝʡʥʦʡ ʢʦʤʧʣʝʢʩʦʚ ʟʘʱʠʱʝʥʥʦʩʪʠ ʟʘʱʠʪʳ ʟʘʜʘʯʘʭ ʚʠʨʪʫʘʣʴʥʦʡ ʘʢʪʠʚʥʦʛʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ visual space problem multiextremal 
logical level equations energy efficient diagonal derivatives curves computations band ʨʝʰʝʥʠʡ ʟʘʜʘʯ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʪʨʝʭʤʝʨʥʦʡ ʪʨʝʥʘʞʝʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 
ʪʝʭʥʠʯʝʩʢʠʭ ʩʫʭʠʭ ʩʦʩʪʦʷʥʠʡ ʩʦʟʜʘʥʠʝ ʩʤʳʩʣʘ ʩʣʝʜʷʱʠʤʠ ʩʠʩʪʝʤʥʳʡ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʚʷʟʝʡ ʨʝʘʣʴʥʦʤ ʨʘʟʙʠʝʥʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠʥʮʠʧ ʧʨʠʚʦʜʘʤʠ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʧʝʨʘʮʠʡ ʦʙʨʘʙʦʪʢʘ ʦʙʦʙʱʝʥʠʝ ʦʙʟʦʨ ʤʠʚʘʨʥʳʡ ʤʠʚʘʨʥʳʝ ʣʦʛʠʯʝʩʢʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʥʘʤʠʢʠ ʛʣʦʙʘʣʴʥʦʡ ʚʳʷʚʣʝʥʠʷ ʙʦʣʴʰʠʭ 
ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ vehicles unsupervised things techniques search road reactions reaction nonlinear nanocrystals metrics knowledge infinitesimals genetic first expensive 
equation entropy embedded elastic dimensionality deterministic conductivity automation ʩʝʪʝʡ fuzzy ʵʤʝʨʜʞʝʥʪʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʯʠʩʣʘ ʯʝʣʦʚʝʢʘ ʬʫʥʢʮʠʡ 
ʬʫʥʢʮʠʠ ʫʩʣʦʚʠʷʭ ʪʨʘʥʩʧʦʨʪʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʪʝʧʣʦʚʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʟʜʘʥʠʶ ʩʦʙʳʪʠʷʤʠ ʩʦʙʳʪʠʡ ʩʣʦʞʥʦʩʪʴʶ ʩʠʩʪʝʤʥʦʤ ʩʠʩʪʝʤʥʘʷ ʩʝʪʷʭ ʨʝʟʫʣʴʪʘʪʦʚ 
ʨʝʞʠʤʘ ʨʘʟʨʘʙʦʪʢʝ ʨʘʟʤʝʨʥʳʭ ʨʘʟʣʠʯʥʳʭ ʨʘʟʚʠʪʠʝ ʨʘʙʦʪʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ ʧʨʠʤʝʨʝ ʧʦʥʠʤʘʥʠʷ ʧʦʠʩʢʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʝʨʩʧʝʢʪʠʚʳ ʦʙʫʯʝʥʠʠ 
ʥʦʚʳʡ ʥʝʡʨʦ ʥʘʫʯʥʳʭ ʤʠʚʘʨʦʚ ʣʦʛʠʯʝʩʢʦʡ ʢʦʨʨʝʣʷʮʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʛʥʠʪʠʚʥʳʭ ʢʦʛʥʠʪʠʚʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʬʦʨʤʘʮʠʝʡ 
ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʠʩʢʨʝʪʥʦʡ ʜʝʪʘʣʠ ʚʳʯʠʩʣʝʥʠʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʙʦʣʝʝ ʘʩʪʨʘ" ʘʣʛʦʨʠʪʤʘ ʘʜʘʧʪʠʚʥʳʭ ʘʜʘʧʪʠʚʥʦʡ ʘʜʘʧʪʠʚʥʘʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ zero working 
visualization view translation tool technique synthesis sequential separation semiconductors selection scene recovering programming principal point plant passenger order 
natural mining machines machine logic limit lexicographic intelligent intelligence industrial impurity implementation human high finding filling exact event equilibrium 
enterprises dynamical defense dataset cutting creation brain autonomous approximations against ʩʦʟʜʘʥʠʷ ʧʨʠʥʷʪʠʷ ʤʝʪʦʜʳ ʟʥʘʥʠʡ from ʵʤʧʠʨʠʯʝʩʢʠʭ ʵʣʝʢʪʨʦʥʥʳʭ 
ʵʢʩʧʝʨʪʥʦʡ ʮʠʬʨʦʚʦʡ ʭʨʘʥʝʥʠʷ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʩʨʝʜʩʪʚ ʩʣʦʞʥʦʩʪʠ ʨʦʩʩʠʡʩʢʘʷ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʨʦʙʦʪʦʤ ʨʝʰʝʥʠʝ ʨʝʩʫʨʩʦʚ ʨʝʞʫʱʝʛʦ ʨʝʛʠʦʥʘ 
ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʧʦʩʪʘʥʦʚʢʘ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʝʨʩʧʝʢʪʠʚ ʧʝʨʩʦʥʘʣʘ ʦʭʣʘʞʜʝʥʠʷ ʦʧʳʪ ʦʧʝʨʘʪʦʨʦʚ ʦʙʨʘʟʦʚʘʥʠʠ ʦʙʨʘʙʦʪʢʝ ʦʙʦʙʱʝʥʠʠ ʥʝʡʨʦʥʥʳʝ ʥʘʫʯʥʦʛʦ 
ʥʘʩʝʣʝʥʠʷ ʤʫʣʴʪʠʢʦʥʪʨʦʣʣʝʨʦʚ ʤʫʣʴʪʠʘʛʝʥʪʥʦʡ ʤʥʦʞʝʩʪʚ ʤʝʪʦʜʦʤ ʤʘʰʠʥ ʤʘʪʨʠʮ ʤʘʪʝʤʘʪʠʢʠ ʤʘʨʰʨʫʪʘ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʢʮʠʠ ʢʦʥʮʝʧʮʠʠ ʢʦʥʪʫʨʦʚ 
ʢʦʤʙʠʥʘʪʦʨʥʦʡ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʢʦʛʥʠʪʠʚʥʦʡ ʢʦʛʥʠʪʠʚʥʦʛʦ ʢʘʯʝʩʪʚʦ ʢʘʣʠʙʨʦʚʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʪʝʣʣʝʢʪ ʠʥʩʪʨʫʤʝʥʪʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʟʨʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʝʡ 
ʞʠʟʥʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʜʠʘʛʦʥʘʣʴʥʳʭ ʜʠʘʛʥʦʩʪʠʢʠ ʜʝʡʩʪʚʠʡ ʛʨʫʧʧ ʛʨʘʬʦʚ ʚʳʙʦʨ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʠʨʪʫʘʣʴʥʳʭ ʙʝʪʦʥʥʳʭ ʙʘʟʘ ʘʥʘʣʠʪʠʯʝʩʢʘʷ 
ʘʢʪʠʚʥʳʭ ʘʜʘʧʪʘʮʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ what university transportation transport transfer trajectories towards theory theorems theorem texture support supervisory speed 
solutions soft smooth signal sequences schemes robot representation repository reconstruction recognition quasi quantization physical personnel performance partition 
parameters occlusion objective object numbers near multiscale microrna metal measurement magnetic localized light levin ivanov intrusion interval infinities improvement 
holder higher grid gradient geometry genomic general free finite expert events electronic ekimov edge dots disordered discovery discovering devices derivative depth 
decision crossing  

ʌʀʆ 6-ʛʦ ɸɺʊʆʈɸ-ʃʫʮʝʥʢʦ  ɽʚʛʝʥʠʡ  ɺʝʥʠʘʤʠʥʦʚʠʯ 
ʉʝʤʘʥʪʠʯʝʩʢʦʝ ʷʜʨʦ: 

ʩʠʩʪʝʤʥʦ ʪʝʦʨʠʠ ʘʥʘʣʠʟʘ "ʵʡʜʦʩ" ʘʥʘʣʠʟʝ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ "ʵʡʜʦʩ ʢʦʛʥʠʪʠʚʥʳʡ ʘʥʘʣʠʟ ʢʦʛʥʠʪʠʚʥʦʤ ʜʘʥʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 
ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʩʠʩʪʝʤʥʦʡ ʨʝʰʝʥʠʡ ʤʦʜʝʣʠ ʩʠʩʪʝʤʝ ʩʠʩʪʝʤʘ ʦʙʦʙʱʝʥʠʝ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʚʣʠʷʥʠʷ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʘʩʪʨʘ" 
ʢʦʛʥʠʪʠʚʥʳʭ ʩʠʩʪʝʤʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʤʝʨʜʞʝʥʪʥʦʩʪʠ ʟʥʘʥʠʡ ʧʨʠʥʷʪʠʷ ʟʘʜʘʯ ʦʩʥʦʚʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʞʠʟʥʠ ʟʘʚʠʩʠʤʦʩʪʝʡ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʢʦʛʥʠʪʠʚʥʦʛʦ ʢʦʛʥʠʪʠʚʥʦʡ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʢʦʵʬʬʠʮʠʝʥʪ ʤʥʦʞʝʩʪʚ ʥʘʫʯʥʦʛʦ 
ʦʙʦʙʱʝʥʠʠ ʧʦʩʪʘʥʦʚʢʘ ʨʝʛʠʦʥʘ ʨʝʰʝʥʠʝ ʨʦʩʩʠʡʩʢʘʷ ʵʤʧʠʨʠʯʝʩʢʠʭ ʢʦʛʥʠʪʠʚʥʘʷ ʥʘʫʯʥʳʭ ʩʠʩʪʝʤʥʦʤ ʬʫʥʢʮʠʠ ʬʫʥʢʮʠʡ ʚʳʷʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʷ 
ʦʮʝʥʢʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʦʙʨʘʟʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʥʪʝʣʣʝʢʪʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʪʦʜ ʩʠʥʪʝʟ ʤʦʜʝʣʴ 
ʤʦʜʝʣʝʡ "ʧʨʦʛʥʦʟ ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʝ ʘʛʨʦ" ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʤ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʘʜʘʧʪʠʚʥʦʤ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʘʪʨʠʙʫʮʠʷ ʙʦʣʴʰʦʡ 
ʚʦʟʥʠʢʘʶʱʠʭ ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʟʘʰʫʤʣʝʥʥʳʭ ʟʝʤʣʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʠʥʩʪʨʫʤʝʥʪ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʠʥʪʝʨʚʘʣʴʥʘʷ ʢʚʘʥʪʦʚʳʭ ʢʣʘʩʩʠʯʝʩʢʠʭ 
ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʢʦʛʥʠʪʠʚʥʳʝ ʢʦʥʪʨʦʣʣʠʥʛʘ ʢʦʩʤʠʯʝʩʢʦʡ ʤʘʪʝʤʘʪʠʢʘ ʤʝʨʳ ʥʝʬʦʨʤʘʣʴʥʘʷ ʦʙʩʫʞʜʝʥʠʝ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦʟʥʘʥʠʷ ʧʦʣʶʩʘ ʧʨʠʥʷʪʠʝ ʧʨʠʯʠʥʥʦ 
ʨʘʟʤʝʨʥʦʩʪʠ ʩʚʦʡʩʪʚʘ ʩʝʣʴʭʦʟʢʫʣʴʪʫʨ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʩʣʝʜʩʪʚʝʥʥʳʭ ʫʧʨʘʚʣʝʥʠʠ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʭʘʨʪʣʠ ʭʦʣʜʠʥʛʘ ʵʢʦʣʦʛʠʠ ʵʢʦʥʦʤʠʢʘ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʟʘ ʚʳʙʦʨʫ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʘʯʝʩʪʚʦ ʤʘʪʝʤʘʪʠʢʠ ʥʘʩʝʣʝʥʠʷ ʩʨʝʜʳ ʬʘʢʪʦʨʦʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʠʤʝʨʝ ʨʘʟʚʠʪʠʝ 
ʨʘʟʣʠʯʥʳʭ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʥʮʠʧ ʨʝʛʠʦʥʘʣʴʥʦʡ ʤʝʪʦʜʠʢʘ ʪʝʢʩʪʦʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʡ ʢʘʯʝʩʪʚʘ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʥʝʯʝʪʢʘʷ ʨʝʘʣʴʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʝ 
ʦʙʲʝʢʪʦʚ ʧʨʠʤʝʥʝʥʠʷ "ʠʩʪʠʥʥʦʡ" "ʵʡʜʦʩ"1 line pest swot ʘʙʝʣʴʩʦʥʘ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤʫ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʭ ʘʜʝʢʚʘʪʥʳʡ ʘʢʪʠʚʥʦʩʪʠ 
ʘʢʪʠʚʥʳʤʠ ʘʤʧʝʣʦʛʨʘʬʠʠ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʘʥʘʣʦʛʠʡ ʘʥʦʥʠʤʥʳʭ ʘʧʨʠʦʨʥʦʡ ʘʨʛʫʤʝʥʪʘ ʘʩʦʠʫ ʘʩʧʝʢʪ ʘʩʧʝʢʪʳ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʤ ʘʩʪʨʦʩʦʮʠʦʪʠʧʦʣʦʛʠʷ ʙʘʟʘʤ ʙʘʟʘʭ 
ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʭ ʙʠʦʤʝʪʨʠʠ ʙʦʜʨʩʪʚʦʚʘʥʠʷ ʙʦʣʴʮʤʘʥʘ ʙʫʜʫʱʝʛʦ ʙʫʣʝʘʥʦʚ ʚʘʨʠʘʮʠʦʥʥʳʡ ʚʠʜʝ ʚʠʨʪʫʘʣʠʟʘʮʠʷ ʚʥʝʰʥʠʤ ʚʥʫʪʨʝʥʥʠʭ ʚʦʟʜʝʣʚrʘʥʠʷ 
ʚʦʟʨʘʩʪʘʥʠʷ ʚʦʣʥʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚʫʟʦʚ ʚʳʧʦʣʥʝʥʠʷ ʚʳʩʦʢʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʛʝʦʩʠʩʪʝʤ ʛʣʦʙʘʣʠʟʘʮʠʠ ʛʣʦʙʘʣʠʟʘʮʠʷ ʛʣʦʙʘʣʴʥʳʭ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ 
ʛʫʤʘʥʠʩʪʠʯʝʩʢʘʷ ʜʚʠʞʝʥʠʝ ʞʫʨʥʘʣʝ ʟʘʚʠʩʠʤʦʩʪʠ ʟʘʜʘʯʘ ʟʝʨʥʦʚʦʤ ʟʝʨʥʦʚʳʭ ʟʥʘʥʠʷʤʠ ʟʥʘʯʝʥʠʡ ʠʜʝʷ ʠʝʨʘʨʭʠʠ ʠʟʤʝʥʝʥʠʝ ʠʥʚʘʨʠʘʥʪʥʦʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦ 
ʠʥʜʝʢʩʘ ʠʥʜʝʢʩʦʤ ʠʥʥʦʚʘʮʠʡ ʠʥʪʝʛʨʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʠʥʪʝʥʩʠʚʥʳʝ ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʠʥʪʝʨʚʘʣʴʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʝ ʠʥʪʝʨʬʝʡʩʘ 
ʠʥʬʦʨʤʘʮʠʠ1 ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʪʦʯʥʠʢʘʤ ʠʩʭʦʜʥʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʢʦʛʥʠʪʠʚʥʦʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 
ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʢʦʣʦʩʦʚʳʭ ʢʦʤʧʣʝʢʩʘ ʢʦʤʧʣʝʢʩʥʦʡ ʢʦʥʩʘʣʪʠʥʛʦʚʘʷ ʢʦʥʪʨʦʣʣʠʥʛʝ ʢʦʥʪʫʨʘʤ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʢʨʠʪʝʨʠʠ ʢʨʠʪʝʨʠʡ ʢʫʙʛʘʫ ʢʫʣʴʪʫʨ ʣʘʙʦʨʘʪʦʨʥʳʡ 
ʣʠʩʪʴʝʚ ʣʠʪʝʨʘʪʫʨʥʳʤ ʣʠʪʦʩʬʝʨʫ ʤʘʛʥʠʪʥʦʛʦ ʤʘʛʥʠʪʦʩʬʝʨʫ ʤʘʢʨʦʩʚʦʡʩʪʚʘʤʠ ʤʘʣʳʭ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʶ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʤʘʩʰʪʘʙʠʨʫʝʤʘʷ ʤʘʪʝʤʘʪʠʢʝ 
ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʘʪʨʠʯʥʦʡ ʤʝʜʠʮʠʥʝ ʤʝʨʘ ʤʝʪʦʜʦʣʦʛʠʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʫ ʤʝʪʨʠʟʘʮʠʷ ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʛʦ 
ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ ʤʥʦʛʦʬʘʢʪʦʨʥʳʭ ʤʦʜʠʬʠʢʘʮʠʷ ʤʦʤʝʥʪ ʤʫʣʴʪʠʢʣʘʩʩʦʚʦʝ ʥʘʟʥʘʯʝʥʠʷʭ ʥʘʡʢʚʠʩʪʘ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʫʢʦʤʝʪʨʠʠ ʥʘʫʯʥʦʡ ʥʝʛʘʪʠʚʥʳʝ ʥʝʟʘʚʠʩʠʤʦʩʪʴ 



ʥʝʢʦʨʨʝʢʪʥʳʭ ʥʝʣʠʥʝʡʥʳʭ ʥʝʣʦʢʘʣʴʥʳʝ ʥʝʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʝʯʝʪʢʦʝ ʥʦʦʩʬʝʨʫ ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʦʙʦʙʱʝʥʥʦʡ ʦʙʦʙʱʝʥʥʳʡ ʦʙʨʘʟ ʦʙʱʝʩʪʚʘ ʦʙʲʝʜʠʥʝʥʠʷʭ 
ʦʙʲʝʢʪʘ ʦʙʲʝʢʪʘʤʠ ʦʙʲʝʤʦʚ ʦʨʛʘʥʦʚ ʦʩʥʦʚʥʦʡ ʦʪʢʨʳʪʘʷ ʦʮʝʥʢʝ ʧʝʜʘʛʦʛʠʢʝ ʧʝʨʝʜʘʪʦʯʥʦʡ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʧʣʦʜʦʚʳʭ ʧʦʚʝʜʝʥʠʝ ʧʦʜʜʝʨʞʢʘ 
ʧʦʜʜʝʨʞʢʝ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦʥʷʪʠʷ ʧʦʧʳʪʢʘ ʧʦʩʣʝʜʩʪʚʠʷ ʧʦʪʦʢʦʚʳʝ ʧʨʘʢʪʠʢʫʤ ʧʨʝʜʤʝʪʥʦʡ ʧʨʝʦʜʦʣʝʥʠʷ ʧʨʠʚʷʟʢʘ ʧʨʠʟʥʘʢʘʤ ʧʨʠʤʝʥʝʥʠʶ ʧʨʠʦʙʨʝʪʝʥʠʷ ʧʨʦʛʥʦʟ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʝ ʧʨʦʜʘʞ ʧʨʷʤʦʛʦ ʧʩʝʚʜʦʥʠʤʥʳʭ ʧʩʠʭʦʣʦʛʠʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʧʩʠʭʦʤʦʪʦʨʥʦʛʦ ʧʫʙʣʠʢʘʮʠʷʤ ʨʘʟʤʝʨʥʦʩʪʴ ʨʘʟʥʦʨʦʜʥʳʭ 
ʨʘʟʨʝʰʝʥʠʝ ʨʘʤʢʘʭ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʨʝʞʠʤʝ ʨʝʧʦʟʠʪʘʨʠʷ ʨʝʩʧʦʥʜʝʥʪʦʚ ʨʝʩʫʨʩʥʦʝ ʨʠʟʙʝʨʛʝʥʘ ʨʠʥʮ ʨʠʵʣʪʝʨʩʢʦʡ ʨʦʞʜʝʥʠʷ ʨʦʩʩʠʡʩʢʦʛʦ 
ʩʘʜʦʚʦʜʩʪʚʫ ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʠʩʪʝʤʘʤ ʩʠʩʪʝʤʥʦʛʦ ʩʠʩʪʝʤʥʦʝ ʩʣʦʞʥʦʛʦ ʩʣʦʞʥʳʤʠ 
ʩʤʝʱʝʥʠʠ ʩʥʠʞʝʥʠʠ ʩʥʠʤ ʩʥʠʤʘʶʱʝʝ ʩʦʚʤʝʩʪʥʘʷ ʩʦʚʨʝʤʝʥʥʘʷ ʩʦʜʝʨʞʘʥʠʝ ʩʦʜʝʨʞʘʪʝʣʴʥʦʝ ʩʦʣʥʝʯʥʦʡ ʩʦʧʦʩʪʘʚʠʤʘʷ ʩʦʧʦʩʪʘʚʠʤʦʡ ʩʦʪʨʫʜʥʠʢʦʚ ʩʦʮʠʘʣʴʥʦʛʦ 
ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʩʨʝʜʘ ʩʨʝʜʥʠʭ ʩʩʳʣʦʢ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʩʪʘʪʫʩʘ ʩʪʝʧʝʥʠ ʩʪʠʣʝʚʳʝ ʩʪʨʫʢʪʫʨʘ ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 
ʩʫʱʥʦʩʪʴ ʩʮʝʥʘʨʠʠ ʩʯʝʪʘ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʪʝʩʪʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛ ʪʠʧʠʟʘʮʠʠ ʪʠʧʦʚʘʷ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʫʨʦʚʥʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ʫʩʧʝʰʥʦʩʪʠ ʫʩʪʦʡʯʠʚʘʷ 
ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʬʘʢʪʦʨ ʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʦ ʬʠʨʤ ʬʦʨʤʘʣʠʟʘʮʠʠ ʬʦʨʤʘʣʴʥʦʛʦ ʬʦʨʤʫʣʳ ʭʘʨʢʝʚʠʯʘ ʭʠʨʰʘ ʭʠʨʰʘʤʘʥʠʷ ʭʦʣʜʠʥʛʝ ʭʦʣʜʠʥʛʦʤ ʭʦʣʜʠʥʛʫ ʮʝʣʠ 
ʮʝʣʦʤ ʮʠʪʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʘʷ ʰʝʥʢʘ ʰʝʥʥʦʥʘ ʰʢʘʣ ʵʚʦʣʶʮʠʠ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʵʢʦʥʦʤʝʪʨʠʢʝ ʵʢʦʥʦʤʠʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʵʢʩʧʨʝʩʩ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʵʤʝʨʜʞʝ 
ʵʤʝʨʜʞʝʥʪʥʳʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʨʘʟʨʘʙʦʪʢʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʜʘʧʪʠʚʥʦʝ ʚʠʟʫʘʣʠʟʘʮʠʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 
ʤʝʥʝʜʞʤʝʥʪʝ ʤʝʪʦʜʠʢ ʤʝʪʦʜʠʯʝʩʢʦʝ ʥʘʫʯʥʦʤ ʦʙʦʙʱʝʥʠʷ ʦʙʦʙʱʝʥʥʘʷ ʦʛʨʘʥʠʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʛʨʘʤʤʥʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʩʪʚʘʤʠ 
ʩʪʦʠʤʦʩʪʠ ʪʝʦʨʠʷ ʪʝʭʥʠʢʠ ʪʠʧʦʚ ʫʨʦʚʝʥʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʬʬʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʘʢʪʠʚʥʳʭ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʢʦʥʮʝʧʮʠʠ 
ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʝʥʝʜʞʤʝʥʪʘ ʥʝʡʨʦʥʥʳʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʦʜʩʠʩʪʝʤ ʧʦʜʭʦʜʳ ʧʦʩʪʨʦʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʩʠʩʪʝʤʘʤʠ ʬʦʨʤʘʣʠʟʘʮʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʘʜʘʧʪʠʚʥʳʭ ʙʘʟʝ ʙʠʟʥʝʩ ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʦʚʳʡ ʧʝʨʩʧʝʢʪʠʚʳ ʨʝʟʫʣʴʪʘʪʦʚ ʫʩʣʦʚʠʷʭ ʤʝʪʦʜʳ ʛʣʦʙʘʣʴʥʦʡ ʜʠʥʘʤʠʢʠ ʤʥʦʛʦʤʝʨʥʳʭ ʦʙʣʘʩʪʠ 
ʦʙʨʘʙʦʪʢʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ ʧʦʜʜʝʨʞʢʠ ʩʠʩʪʝʤʥʳʡ ʩʤʳʩʣʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʨʦʚʥʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʚʠʨʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʮʝʩʩʝ ʩʠʥʪʝʟʘ 
ʩʣʦʞʥʳʭ ʚʦʟʤʦʞʥʦʩʪʠ ʤʦʥʠʪʦʨʠʥʛʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʝʪʦʜʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ  

ʉʝʤʘʥʪʠʯʝʩʢʦʝ ʘʥʪʠʷʜʨʦ: 

global with optimization ʜʝʪʘʣʝʡ based ʩʠʩʪʝʤ systems security ʫʧʨʘʚʣʝʥʠʷ system ʦʙʨʘʙʦʪʢʠ ʫʩʪʨʦʡʩʪʚʦ using ʤʠʚʘʨʥʳʭ control ʥʝʯʝʪʢʦ information 
algorithms ʣʦʛʠʯʝʩʢʦʛʦ algorithm network computer ʙʝʟʦʧʘʩʥʦʩʪʠ modeling ʦʙʦʨʫʜʦʚʘʥʠʠ ʚʳʚʦʜʘ data ʣʦʛʠʢʠ problems networks method functions efros image 
analysis ʤʦʜʝʣʠʨʦʚʘʥʠʷ solving attack ʩʝʪʝʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʘʚʠʣ ʤʠʚʘʨʥʦʛʦ ʢʦʤʧʴʶʪʝʨʥʳʭ simulation model methods mathematical fuzzy ʪʦʯʥʦʩʪʠ numerical 
from dimensional development detection automated ʵʢʩʧʝʨʪʥʳʭ structure parallel multi ʧʨʦʮʝʩʩʦʤ ʧʨʦʮʝʩʩʘʤʠ ʧʦʩʪʨʦʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʣʦʛʠʯʝʩʢʠʭ 
ʘʚʪʦʤʘʪʠʟʘʮʠʷ local lipschitz infinity evaluation ʥʝʯʝʪʢʦʡ ʪʦʯʥʦʩʪʴʶ ʧʨʝʜʧʨʠʷʪʠʡ ʧʘʨʘʤʝʪʨʦʚ ʥʝʯʝʪʢʠʭ ʤʷʛʢʠʭ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʨʝʤʝʥʠ models approach 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʘʣʛʦʨʠʪʤ single neural manifolds management design chemical ʧʦʜʭʦʜ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʤʝʩʝʡ ʨʦʙʦʪʦʚ ʨʝʰʝʥʠʷ ʨʝʟʘʥʠʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ 
ʧʘʨʘʣʣʝʣʴʥʳʭ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʟʘʜʘʯʝ ʘʣʛʦʨʠʪʤʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ univariate tuning software semiconductor process objects monitoring mobile mivar 
methodology kinetics internet infinitesimal infinite grossone engineering cyber complex boltzmann attacks ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ 
ʦʙʝʩʧʝʯʝʥʠʷ ʤʝʪʦʜʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʦʚ ʚʘʣʦʚ ʙʘʟʳ ʘʪʘʢ ʘʜʘʧʪʠʚʥʳʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ thermodynamic their siem shklovskii robots reduction quantum 
processing processes modelling linear learning lattice kinetic invariant graphs framework constraints computing agent ʩʠʩʪʝʤʘʭ ʦʩʦʙʝʥʥʦʩʪʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʧʦʩʦʙ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʩʪʨʦʝʥʠʝ ʤʠʚʘʨʥʦʡ ʤʝʪʦʜʘ ʣʠʥʝʡʥʦʡ ʢʦʤʧʣʝʢʩʦʚ ʠʥʪʝʨʥʝʪ ʟʘʱʠʱʝʥʥʦʩʪʠ ʟʘʱʠʪʳ ʟʘʜʘʯʘʭ ʘʢʪʠʚʥʦʛʦ visual 
space problem multiextremal logical level integrated equations energy efficient diagonal derivatives curves computations band applications ʦʮʝʥʢʘ ʪʝʭʥʦʣʦʛʠʡ 
ʪʨʝʭʤʝʨʥʦʡ ʪʨʝʥʘʞʝʨʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʩʫʭʠʭ ʩʦʮʠʘʣʴʥʦ ʩʦʩʪʦʷʥʠʡ ʩʦʟʜʘʥʠʝ ʩʣʝʜʷʱʠʤʠ ʩʚʷʟʝʡ ʨʝʘʣʴʥʦʤ ʨʝʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʨʘʟʨʘʙʦʪʢʠ ʨʘʟʙʠʝʥʠʡ 
ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠʚʦʜʘʤʠ ʧʦʜʭʦʜʝ ʦʧʝʨʘʮʠʡ ʦʙʟʦʨ ʤʠʚʘʨʥʳʡ ʤʠʚʘʨʥʳʝ ʣʦʛʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʪʠʢʝ ʙʦʣʴʰʠʭ ʘʨʭʠʪʝʢʪʫʨʳ 
ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʘʚʪʦʥʦʤʥʳʭ vehicles unsupervised time things techniques study search road research reactions reaction nonlinear nanocrystals multidimensional 
minimization metrics mechanisms knowledge interfaces infinitesimals genetic first field expensive equation entropy embedded elastic dynamics dynamic distributed 
dimensionality deterministic conductivity between basis automation assessment approximation application adaptation ʩʦʟʜʘʥʠʷ ʦʙʫʯʝʥʠʷ ʯʠʩʣʘ ʯʝʣʦʚʝʢʘ ʪʨʘʬʠʢʘ 
ʪʨʘʥʩʧʦʨʪʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʝʧʣʦʚʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʦʟʜʘʥʠʶ ʩʦʙʳʪʠʷʤʠ ʩʦʙʳʪʠʡ ʩʣʦʞʥʦʩʪʴʶ ʩʝʪʷʭ ʨʝʞʠʤʘ ʨʘʟʨʘʙʦʪʢʝ ʨʘʟʤʝʨʥʳʭ 
ʨʘʙʦʪʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʦʥʠʤʘʥʠʷ ʧʦʠʩʢʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʦʙʫʯʝʥʠʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʥʝʡʨʦ ʥʘʫʯʥʦ ʤʠʚʘʨʦʚ 
ʤʝʞʜʫ ʣʦʛʠʯʝʩʢʦʡ ʢʦʨʨʝʣʷʮʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʢʦʤʧʦʥʝʥʪʦʚ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʠʥʬʦʨʤʘʮʠʝʡ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʠʩʢʨʝʪʥʦʡ ʜʝʪʘʣʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 
ʚʳʯʠʩʣʝʥʠʡ ʙʦʣʝʝ ʘʨʭʠʪʝʢʪʫʨʘ ʘʣʛʦʨʠʪʤʳ ʘʣʛʦʨʠʪʤʘ ʘʜʘʧʪʠʚʥʦʡ ʘʜʘʧʪʠʚʥʘʷ zero working visualization view values translation training traffic tool technology 
technique synthesis sequential separation semiconductors selection scene recovering random programming principal point plant passenger order natural mining machines 
machine logic limit lexicographic intelligent intelligence industrial impurity implementation human high heterogeneous function finding filling features exact event 
equilibrium enterprises efficiency dynamical distribution defense dataset cutting creation computation classification case brain bases autonomous approximations 
analytical against about ʵʣʝʢʪʨʦʥʥʳʭ ʵʢʩʧʝʨʪʥʦʡ ʮʠʬʨʦʚʦʡ ʭʨʘʥʝʥʠʷ ʩʨʝʜʩʪʚʘ ʩʨʝʜʩʪʚ ʩʦʩʪʘʚʝ ʩʣʦʞʥʦʩʪʠ ʩʚʦʡʩʪʚʘʭ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʨʦʙʦʪʦʤ ʨʝʰʝʥʠʠ 
ʨʝʩʫʨʩʦʚ ʨʝʞʫʱʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʫʪʠ ʧʨʦʮʝʩʩ ʧʨʦʛʨʘʤʤ ʧʦʚʳʰʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚ ʧʝʨʩʦʥʘʣʘ ʦʭʣʘʞʜʝʥʠʷ ʦʧʳʪ ʦʧʝʨʘʪʦʨʦʚ ʦʙʨʘʟʦʚʘʥʠʠ ʦʙʨʘʙʦʪʢʝ 
ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʥʝʢʦʪʦʨʳʭ ʥʘʛʨʫʟʢʠ ʤʫʣʴʪʠʢʦʥʪʨʦʣʣʝʨʦʚ ʤʫʣʴʪʠʘʛʝʥʪʥʦʡ ʤʦʙʠʣʴʥʳʭ ʤʝʪʦʜʦʤ ʤʘʰʠʥ ʤʘʪʨʠʮ ʤʘʨʰʨʫʪʘ ʢʦʨʨʝʢʮʠʠ ʢʦʥʪʫʨʦʚ ʢʦʤʙʠʥʘʪʦʨʥʦʡ 
ʢʣʠʝʥʪ ʢʘʣʠʙʨʦʚʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʪʝʣʣʝʢʪ ʠʥʪʝʛʨʘʣʴʥʦʡ ʠʥʩʪʨʫʤʝʥʪʘ ʟʨʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʜʠʘʛʦʥʘʣʴʥʳʭ ʜʠʘʛʥʦʩʪʠʢʠ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 
ʜʝʡʩʪʚʠʡ ʛʨʫʧʧ ʛʨʘʬʦʚ ʛʝʪʝʨʦʛʝʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʚʳʙʦʨ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʠʨʪʫʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʝʪʦʥʥʳʭ ʙʘʣʘʥʩʠʨʦʚʢʠ ʙʘʟʘʤʠ ʘʜʘʧʪʘʮʠʷ 
ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ what university transportation transport transfer trajectories towards theory theorems theorem texture technologies support supervisory state speed some 
solutions soft smooth signal service sequences scientific schemes robot risk representation repository reconstruction recognition quasi quantization program prediction 
porous physical personnel performance partition parameters occlusion objective object numbers neuro near multiscale mode microrna metal measurement magnetic look 
localized light levin large ivanov intrusion intranet interval infinities  

ʌʀʆ 7-ʛʦ ɸɺʊʆʈɸ-ʆʩʪʨʦʫʭ  ɸʥʜʨʝʡ  ɺʣʘʜʠʤʠʨʦʚʠʯ 
ʉʝʤʘʥʪʠʯʝʩʢʦʝ ʷʜʨʦ: 

system automated ʧʨʝʜʧʨʠʷʪʠʡ control ʩʠʩʪʝʤʳ development ʩʤʝʩʝʡ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʫʭʠʭ ʧʨʝʜʧʨʠʷʪʠʷ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʦʜʭʦʜ ʪʝʭʥʦʣʦʛʠʠ ʩʠʩʪʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʝʥʠʷ enterprises industrial passenger ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 
ʪʨʘʥʩʧʦʨʪʦʤ research ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʮʝʩʩʦʚ ʜʘʥʥʳʭ concrete personnel supervisory 
transport transportation university ʙʝʪʦʥʥʳʭ ʧʝʨʩʦʥʘʣʘ ʵʣʝʢʪʨʦʥʥʳʭ plant training ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʘʙʦʪʳ automation ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʝ 
ʘʚʪʦʤʘʪʠʟʘʮʠʠ management ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʦʙʲʝʢʪʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʡ construction contactless document enterprise equipment industry mixtures 
petrochemical production projects survey traffics urban virtual ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʙʝʪʦʥʦʩʤʝʩʠʪʝʣʴʥʦʡ ʛʦʨʦʜʩʢʠʤ ʜʚʫʭʚʘʣʴʥʳʤ 
ʠʥʪʝʛʨʘʮʠʠ ʠʥʪʝʛʨʘʮʠʷ ʥʦʚʦʛʦ ʧʘʩʩʘʞʠʨʩʢʠʤ ʧʦʜʛʦʪʦʚʢʠ ʧʦʢʦʣʝʥʠʷ ʩʤʝʩʠʪʝʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʪʨʘʥʩʧʦʨʪʥʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 
ʪʨʘʥʩʧʦʨʪʥʦʡ ʫʩʪʘʥʦʚʢʦʡ education electronic ʚʠʨʪʫʘʣʴʥʳʭ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʦʧʝʨʘʪʦʨʦʚ ʦʧʳʪ ʧʝʨʩʧʝʢʪʠʚ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʩʨʝʜʩʪʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 
ʫʧʨʘʚʣʝʥʠʷ analytical technology ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʢʦʤʧʦʥʝʥʪʦʚ ʥʦʚʳʡ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ distributed road ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʟʦʨ 
ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʥʘʞʝʨʦʚ ʠʥʪʝʣʣʝʢʪʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʚʠʨʪʫʘʣʴʥʦʡ ʢʦʤʧʣʝʢʩʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 
processes processing ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʘʣʴʥʦʩʪʠ complex engineering monitoring process ʧʨʦʮʝʩʩʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠʨʦʚʘʥʠʝ chemical design ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʤʦʜʝʣʝʡ ʧʘʨʘʤʝʪʨʦʚ systems ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʦʧʪʠʤʠʟʘʮʠʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʮʝʩʩʦʤ anylogic automobile base cals characteristics company concept dispatching 
drum drying earth functioning game gesture guration head heating horizontal ilab institution interactive interface lines milling mineral mixer mixing moving ofconcrete 
optimizing organization plants powders press product products professional rametric realtime retraining scada simulators structural technological testing unit units works 
ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʤʠ ʘʛʨʝʛʠʨʦʚʘʥʠʶ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʘʩʫʪʧ ʙʘʨʘʙʘʥʥʦʤ ʙʝʪʦʥʥʦʛʦ ʙʝʪʦʥʥʦʡ ʙʝʪʦʥʥʳʤ ʙʳʩʪʨʦʤʦʥʪʠʨʫʝʤʦʛʦ 
ʚʚʦʜ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʚʠʨʪʫʘʣʴʥʘʷ ʚʠʨʪʫʘʣʴʥʳʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʛʨʫʟʦʚ ʜʝʡʩʪʚʠʷ ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʜʦʨʦʞʥʦ ʜʨʦʙʠʣʴʥʦ ʟʘʚʦʜʘ ʟʘʚʦʜʦʤ 
ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʠʤʠʪʘʮʠʦʥʥʦʝ ʠʤʠʪʘʮʠʦʥʥʳʭ ʢʘʬʝʜʨʳ ʢʠʪʘʷ ʢʦʤʧʘʥʠʡ ʢʦʤʧʣʝʢʩʝ ʢʦʤʧʴʶʪʝʨʦʤ ʢʦʥʪʨʦʣʴ ʢʦʥʮʝʧʮʠʷ ʣʦʛʠʩʪʠʢʝ ʤʘʜʠ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ 
ʤʝʛʘʧʦʣʠʩʘ ʤʝʛʘʧʦʣʠʩʝ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʤʝʪʦʜʦʣʦʛʠʷ ʥʘʫʢʝ ʥʘʯʘʣʴʥʦʛʦ ʥʝʧʨʝʨʳʚʥʦʛʦ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʥʝʬʪʝʭʠʤʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʦʙʱʠʝ ʦʙʲʝʢʪʘʤ 
ʦʧʝʨʘʪʠʚʥʳʡ ʦʧʨʝʜʝʣʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʝʨʝʚʦʟʦʢ ʧʝʨʝʧʦʜʛʦʪʦʚʢʘ ʧʝʨʝʧʦʜʛʦʪʦʚʢʝ ʧʝʨʝʯʥʷ ʧʝʨʠʦʜʘ ʧʦʜʛʦʪʦʚʢʘ ʧʦʜʛʦʪʦʚʢʝ ʧʦʢʘʟʘʪʝʣʝʡ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʦʩʪʘʚʱʠʢʘʤʠ ʧʦʪʦʢʘʤʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʝʜʧʨʠʷʪʠʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʨʠʥʮʠʧʳ ʧʨʦʜʫʢʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚ 
ʧʨʦʪʦʪʠʧʘ ʧʨʦʬʝʩʩʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʧʨʦʮʝʩʩʥʘʷ ʧʨʦʮʝʩʩʥʦ ʨʘʙʦʯʠʭ ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ 
ʨʝʘʣʴʥʦʩʪʴ ʨʝʩʫʨʩʦʚʥʦʚʦʛʦ ʨʝʩʫʨʩʳ ʨʝʬʘʢʪʦʨʠʥʛ ʨʝʬʘʢʪʦʨʠʥʛʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʨʦʙʦʪʦʪʝʭʥʠʢʝ ʩʠʥʛʫʣʷʨʥʦʩʪʴ ʩʤʝʩʠ ʩʤʝʩʠʪʝʣʝ ʩʤʝʰʠʚʘʥʠʷ ʩʦʨʪʠʨʦʚʦʯʥʦʛʦ 
ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʧʝʮʠʘʣʴʥʳʭ ʩʨʝʜʥʝʠʥʪʝʛʨʘʣʴʥʦʡ ʩʨʝʜʫ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʝʩʪʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʪʦʯʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʤ ʪʨʘʥʩʧʦʨʪʥʳʤʠ 
ʪʨʘʥʩʧʦʨʪʥʳʭ ʪʨʝʥʘʞʝʨʥʳʝ ʪʨʝʥʘʞʝʨʥʳʭ ʪʨʝʥʠʥʛʘ ʫʜʘʣʸʥʥʳʤʠ ʫʟʣʘʤʠ ʫʯʝʙʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʬʦʨʤʘʪʦʚ ʭʠʤʠʯʝʩʢʠʭ ʮʝʥʪʨʘ ʵʢʩʧʝʜʠʮʠʦʥʥʦʛʦ ʵʢʩʧʝʜʠʮʠʦʥʥʦʡ 
ʵʣʝʢʪʨʦʥʥʳʝ algorithm ʠʩʧʦʣʴʟʦʚʘʥʠʷ crushing food mixed planning real remote screening students technical ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʤ 
ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʦʤ ʢʦʤʧʣʝʢʩʳ ʤʘʪʝʨʠʘʣʦʚ ʤʝʥʝʜʞʤʝʥʪʝ ʤʫʣʴʪʠʘʛʝʥʪʥʳʭ ʥʝʬʪʷʥʦʡ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʦʚʳʰʝʥʠʝ ʧʨʦʙʣʝʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝ 
ʧʨʦʮʝʩʩʥʳʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʨʦʩʩʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʠʢʠ ʫʯʝʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʝʪʦʜʳ approaches designing improvement mode 
parameters performance recognition ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠʥʪʝʣʣʝʢʪ ʤʘʰʠʥ ʤʝʪʦʜʦʤ ʤʦʙʠʣʴʥʳʭ ʤʫʣʴʪʠʘʛʝʥʪʥʦʡ ʦʙʨʘʟʦʚʘʥʠʠ ʧʦʜʭʦʜʳ ʧʦʩʪʨʦʝʥʠʶ 
ʧʨʦʮʝʩʩ ʨʝʩʫʨʩʦʚ ʬʘʢʪʦʨʦʚ ʭʨʘʥʝʥʠʷ ʮʠʬʨʦʚʦʡ model machine synthesis ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʣʦʛʠʯʝʩʢʦʡ ʤʠʚʘʨʦʚ ʥʘʫʯʥʦ ʦʙʫʯʝʥʠʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʨʘʙʦʪʢʝ 
ʩʪʨʫʢʪʫʨʥʦʛʦ ʯʝʣʦʚʝʢʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ application field interfaces knowledge search time ʤʠʚʘʨʥʳʝ ʦʙʣʘʩʪʠ ʦʙʨʘʙʦʪʢʘ ʧʨʠʥʮʠʧ 
ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤʥʳʡ ʩʦʟʜʘʥʠʝ integrated ʠʥʪʝʨʥʝʪ ʤʝʪʦʜʠʢʘ ʧʨʦʙʣʝʤʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ robots ʙʘʟʳ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 
mobile software ʨʘʟʚʠʪʠʷ ʨʝʰʝʥʠʷ ʘʣʛʦʨʠʪʤ ʤʦʜʝʣʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʘʥʘʣʠʟ ʢʦʥʪʨʦʣʷ ʧʦʜʭʦʜʘ ʧʨʠʤʝʥʝʥʠʝʤ ʩʝʪʠ  

ʉʝʤʘʥʪʠʯʝʩʢʦʝ ʘʥʪʠʷʜʨʦ: 

ʦʩʥʦʚʝ global ʦʙʨʘʙʦʪʢʠ based security with ʜʝʪʘʣʝʡ ʫʩʪʨʦʡʩʪʚʦ using optimization ʤʠʚʘʨʥʳʭ ʪʝʦʨʠʠ ʥʝʯʝʪʢʦ algorithms ʣʦʛʠʯʝʩʢʦʛʦ network computer 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʘʥʘʣʠʟʘ ʩʠʩʪʝʤʥʦ ʥʝʯʝʪʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʠ ʚʳʚʦʜʘ ʣʦʛʠʢʠ networks method functions efros ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʤʝʪʦʜ image analysis 
ʨʝʰʝʥʠʡ solving attack ʩʝʪʝʡ ʧʨʘʚʠʣ ʦʮʝʥʢʘ methods mathematical fuzzy ʪʦʯʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʧʨʠʥʷʪʠʷ ʟʥʘʥʠʡ numerical from dimensional detection "ʵʡʜʦʩ" 
ʵʢʩʧʝʨʪʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ parallel ʣʦʛʠʯʝʩʢʠʭ ʘʥʘʣʠʟʝ local lipschitz infinity evaluation ʪʦʯʥʦʩʪʴʶ ʥʝʯʝʪʢʠʭ ʤʷʛʢʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʚʨʝʤʝʥʠ models approach 
modeling ʯʘʩʪʴ ʩʠʩʪʝʤʝ ʧʨʠʤʝʥʝʥʠʷ ʘʜʘʧʪʠʚʥʦʛʦ single neural manifolds ʩʠʥʪʝʟ ʨʦʙʦʪʦʚ ʨʝʟʘʥʠʷ ʨʝʘʣʠʟʘʮʠʷ ʧʘʨʘʣʣʝʣʴʥʳʭ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 
ʤʝʪʦʜʦʚ ʢʦʛʥʠʪʠʚʥʳʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʟʘʜʘʯʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʘʣʛʦʨʠʪʤʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ univariate tuning semiconductor objects mivar 
methodology kinetics internet infinitesimal infinite grossone cyber boltzmann attacks "ʵʡʜʦʩ data ʫʧʨʘʚʣʝʥʠʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ ʥʝʯʝʪʢʘʷ ʤʝʪʦʜʘʤʠ ʢʦʛʥʠʪʠʚʥʦʤ 
ʢʘʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʡ ʟʘʜʘʯʠ ʛʝʥʝʨʘʪʦʨʦʚ ʚʦʟʤʦʞʥʦʩʪʠ ʚʣʠʷʥʠʷ ʚʘʣʦʚ ʘʪʘʢ ʘʜʘʧʪʠʚʥʳʝ thermodynamic their siem shklovskii reduction quantum 
modelling linear learning lattice kinetic invariant graphs framework constraints computing agent problems ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʪʝʢʩʪʦʚ ʩʧʦʩʦʙ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤʥʦʡ ʩʠʥʪʝʟʘ 
ʧʨʦʮʝʩʩʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʦʩʪʨʦʝʥʠʝ ʤʠʚʘʨʥʦʡ ʤʝʪʦʜʘ ʣʠʥʝʡʥʦʡ ʟʘʱʠʱʝʥʥʦʩʪʠ ʟʘʱʠʪʳ ʟʘʜʘʯʘʭ ʘʢʪʠʚʥʦʛʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ visual space problem 
multiextremal logical level equations energy efficient diagonal derivatives curves computations band applications ʫʨʦʚʥʷ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʪʨʝʭʤʝʨʥʦʡ ʪʝʭʥʦʣʦʛʠʷ 
ʩʦʮʠʘʣʴʥʦ ʩʦʩʪʦʷʥʠʡ ʩʤʳʩʣʘ ʩʣʝʜʷʱʠʤʠ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʚʷʟʝʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʨʝʘʣʴʥʦʤ ʨʝʘʣʴʥʦʛʦ ʨʘʟʙʠʝʥʠʡ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʠʚʦʜʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 
ʧʦʜʭʦʜʝ ʧʦʜʜʝʨʞʢʠ ʦʧʝʨʘʮʠʡ ʦʙʦʙʱʝʥʠʝ ʤʥʦʛʦʤʝʨʥʳʭ ʤʠʚʘʨʥʳʡ ʣʦʛʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʦʤ ʠʥʬʦʨʤʘʪʠʢʝ ʜʠʥʘʤʠʢʠ ʛʣʦʙʘʣʴʥʦʡ ʚʳʷʚʣʝʥʠʷ ʙʦʣʴʰʠʭ ʘʨʭʠʪʝʢʪʫʨʳ 



ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʘʚʪʦʥʦʤʥʳʭ vehicles unsupervised things techniques study reactions reaction nonlinear nanocrystals multidimensional minimization metrics 
mechanisms infinitesimals genetic first expensive equation entropy embedded elastic dynamics dynamic dimensionality deterministic conductivity between basis 
assessment approximation adaptation ʩʠʩʪʝʤʘʭ ʦʩʦʙʝʥʥʦʩʪʠ ʦʩʥʦʚʳ ʟʘʜʘʯ ʵʤʝʨʜʞʝʥʪʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʯʠʩʣʘ ʬʫʥʢʮʠʡ ʬʫʥʢʮʠʠ ʫʩʣʦʚʠʷʭ ʪʨʘʬʠʢʘ 
ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʝʧʣʦʚʦʛʦ ʩʦʟʜʘʥʠʶ ʩʦʙʳʪʠʷʤʠ ʩʦʙʳʪʠʡ ʩʣʦʞʥʦʩʪʴʶ ʩʠʩʪʝʤʥʦʤ ʩʠʩʪʝʤʥʘʷ ʩʝʪʷʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʞʠʤʘ ʨʘʟʤʝʨʥʳʭ ʨʘʟʣʠʯʥʳʭ ʨʘʟʚʠʪʠʝ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʨʠʤʝʨʝ ʧʦʥʠʤʘʥʠʷ ʧʦʠʩʢʘ ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʡʨʦ ʥʘʫʯʥʳʭ ʤʝʞʜʫ ʢʦʨʨʝʣʷʮʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʢʦʛʥʠʪʠʚʥʳʭ ʢʦʛʥʠʪʠʚʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʠʥʬʦʨʤʘʮʠʝʡ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʠʩʢʨʝʪʥʦʡ ʜʝʪʘʣʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʙʦʣʝʝ ʙʠʟʥʝʩ ʙʘʟʝ ʘʩʪʨʘ" 
ʘʨʭʠʪʝʢʪʫʨʘ ʘʣʛʦʨʠʪʤʳ ʘʣʛʦʨʠʪʤʘ ʘʜʘʧʪʠʚʥʳʭ ʘʜʘʧʪʠʚʥʦʡ ʘʜʘʧʪʠʚʥʘʷ zero working visualization view values translation traffic tool technique sequential separation 
semiconductors selection scene recovering random programming principal point order natural mining machines logic limit lexicographic intelligent intelligence impurity 
implementation human high heterogeneous function finding filling features exact event equilibrium efficiency dynamical distribution defense dataset cutting creation 
computation classification case brain bases autonomous approximations against about ʦʮʝʥʢʠ ʤʠʚʘʨʥʦʛʦ ʢʦʤʧʴʶʪʝʨʥʳʭ simulation ʤʦʜʝʣʠ information ʵʤʧʠʨʠʯʝʩʢʠʭ 
ʵʢʩʧʝʨʪʥʦʡ ʬʦʨʤʘʣʠʟʘʮʠʷ ʩʨʝʜʳ ʩʨʝʜʩʪʚʘ ʩʦʩʪʘʚʝ ʩʣʦʞʥʦʩʪʠ ʩʠʩʪʝʤʘʤʠ ʩʚʦʡʩʪʚʘʭ ʨʦʩʩʠʡʩʢʘʷ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʨʦʙʦʪʦʤ ʨʝʰʝʥʠʠ ʨʝʰʝʥʠʝ ʨʝʞʫʱʝʛʦ 
ʨʝʛʠʦʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʫʪʠ ʧʨʦʛʨʘʤʤ ʧʦʩʪʘʥʦʚʢʘ ʧʦʜʩʠʩʪʝʤ ʧʦʚʳʰʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʦʭʣʘʞʜʝʥʠʷ ʦʙʨʘʙʦʪʢʝ ʦʙʦʙʱʝʥʠʠ ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʥʝʢʦʪʦʨʳʭ 
ʥʝʡʨʦʥʥʳʝ ʥʘʫʯʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʥʘʛʨʫʟʢʠ ʤʫʣʴʪʠʢʦʥʪʨʦʣʣʝʨʦʚ ʤʥʦʞʝʩʪʚ ʤʝʥʝʜʞʤʝʥʪʘ ʤʘʪʨʠʮ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʘʪʝʤʘʪʠʢʠ ʤʘʨʰʨʫʪʘ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʢʮʠʠ 
ʢʦʥʮʝʧʮʠʠ ʢʦʥʪʫʨʦʚ ʢʦʤʙʠʥʘʪʦʨʥʦʡ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʢʦʛʥʠʪʠʚʥʦʡ ʢʦʛʥʠʪʠʚʥʦʛʦ ʢʣʠʝʥʪ ʢʘʯʝʩʪʚʦ ʢʘʣʠʙʨʦʚʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʠʥʪʝʛʨʘʣʴʥʦʡ 
ʠʥʩʪʨʫʤʝʥʪʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʟʨʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʝʡ ʞʠʟʥʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʠʘʛʦʥʘʣʴʥʳʭ ʜʠʘʛʥʦʩʪʠʢʠ ʜʝʡʩʪʚʠʡ ʛʨʫʧʧ ʛʨʘʬʦʚ  

ʌʀʆ 8-ʛʦ ɸɺʊʆʈɸ-ʉʝʨʛʝʝʚ  ʗʨʦʩʣʘʚ  ɼʤʠʪʨʠʝʚʠʯ 
ʉʝʤʘʥʪʠʯʝʩʢʦʝ ʷʜʨʦ: 

global optimization with algorithms algorithm using functions solving infinity lipschitz local numerical problems dimensional grossone infinite infinitesimal tuning 
univariate parallel methods constraints methodology computer based information computations derivatives efficient multiextremal multi deterministic expensive first 
infinitesimals diagonal filling finding lexicographic point programming working minimization multidimensional search ʛʣʦʙʘʣʴʥʦʡ curves space linear ʦʧʪʠʤʠʟʘʮʠʠ black 
constants crossing derivative finite gradient holder infinities interval numbers objective partition smooth theory computation order sequential zero applications framework 
acceleration area arithmetic auxiliary biased bound branch conjugate convergence fractals globally hilbert index initial intervals minimal nondifferentiable odes partitions 
robustness root scheme simulink standard tape test turing value blinking free higher improvement measurement schemes signal some efficiency exact function machines 
technique values mathematical dimensionality nonlinear techniques problem analysis computing modelling reduction their ʘʣʛʦʨʠʪʤ approach "divide accelerating 
accelerators accuracy adaptive applied arising asserting assuming asynchronous automaton best" biological birect breakdown budget calculus carpet cellular 
characteristical classes comparative comparing controllers convex counting curvature deal decisions defined differential differentiation digitized directions dirichlet disimpl 
domain domains east electrical emmental euler evaluating executing exploiting fallacies fast fire firms' floating forest fractal generalized given gkls gosh gradients growth 
hand homogeneity incomplete independence inspired integer introduction koch lagrange languages lecture left lens limited lipschitzean lipschitzian maclaurin maximizing 
measurements medals menger's metaheuristic metaheuristics minima minimizing multiple nature negative nested noisy numerically observability opposite ordinary 
parallelism parameter partially partitioning paths percolation perimeter planar power properties quantitative quantities radial ranks redundant refinement repercussions 
riemann safe scales shape sierpinski's signals simulator snowflake solution speeding sponge stabilizers strategies strategy strong symplecticity taylor tools type 
unconventional under upon used volume west without zeta zones ʜʚʘʜʮʘʪʦʛʦ ʜʠʘʛʦʥʘʣʴʥʳʝ ʠʪʝʨʘʮʠʷʤʠ ʢʨʠʚʳʭ ʣʠʧʰʠʮʝʚʦʡ ʤʥʦʛʦʤʝʨʥʳʡ ʥʘʩʣʝʜʠʝ 
ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʩʪʦʣʝʪʠʷ ʬʠʣʦʩʦʬʠʷ checking class comments conditions differentiable generation geometric interpretation iterative known minimum mixed novel 
olympic operational ordering over parametric part penalty practical scale terms texts three through approaches comparison electronic estimates large performance 
representation scientific support towards ʜʠʘʛʦʥʘʣʴʥʳʭ ʤʘʪʝʤʘʪʠʢʠ detection ʤʝʪʦʜʳ implementation machine view ʘʜʘʧʪʠʚʥʳʭ basis embedded equation time 
equations logical ʟʘʜʘʯʘʭ processes method engineering software single  

ʉʝʤʘʥʪʠʯʝʩʢʦʝ ʘʥʪʠʷʜʨʦ: 

ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤ ʩʠʩʪʝʤʳ ʦʩʥʦʚʝ ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʝʡ ʜʘʥʥʳʭ security ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ ʫʩʪʨʦʡʩʪʚʦ ʤʠʚʘʨʥʳʭ control ʪʝʦʨʠʠ ʥʝʯʝʪʢʦ 
ʤʦʜʝʣʠ ʪʝʭʥʦʣʦʛʠʡ ʣʦʛʠʯʝʩʢʦʛʦ system network ʙʝʟʦʧʘʩʥʦʩʪʠ ʘʥʘʣʠʟʘ modeling ʪʝʭʥʦʣʦʛʠʠ ʩʠʩʪʝʤʥʦ ʥʝʯʝʪʢʦʡ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʠ ʚʳʚʦʜʘ data 
ʧʦʜʭʦʜ ʣʦʛʠʢʠ networks efros ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ image ʩʠʩʪʝʤʘʭ ʨʝʰʝʥʠʡ 
ʦʩʦʙʝʥʥʦʩʪʠ ʦʩʥʦʚʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ attack ʩʝʪʝʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʘʚʠʣ ʦʮʝʥʢʠ ʦʮʝʥʢʘ ʤʠʚʘʨʥʦʛʦ ʢʦʤʧʴʶʪʝʨʥʳʭ simulation ʪʦʯʥʦʩʪʠ 
ʩʦʟʜʘʥʠʷ ʧʨʠʥʷʪʠʷ ʧʨʠʤʝʥʝʥʠʝ ʦʙʫʯʝʥʠʷ ʟʥʘʥʠʡ development automated "ʵʡʜʦʩ" systems ʵʢʩʧʝʨʪʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ structure ʧʨʦʮʝʩʩʦʤ 
ʧʨʦʮʝʩʩʦʚ ʧʨʦʮʝʩʩʘʤʠ ʧʦʩʪʨʦʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʷ ʣʦʛʠʯʝʩʢʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʥʘʣʠʟʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʘʪʠʟʘʮʠʷ evaluation ʪʦʯʥʦʩʪʴʶ 
ʩʝʪʠ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦʜʭʦʜʘ ʧʘʨʘʤʝʪʨʦʚ ʥʝʯʝʪʢʠʭ ʤʷʛʢʠʭ ʤʦʜʝʣʝʡ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 
ʚʨʝʤʝʥʠ models ʯʘʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʩʠʩʪʝʤʝ ʧʨʠʤʝʥʝʥʠʷ ʦʙʲʝʢʪʦʚ ʤʦʜʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʘʜʘʧʪʠʚʥʦʛʦ neural manifolds management design chemical 
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʤʝʩʝʡ ʩʠʥʪʝʟ ʨʦʙʦʪʦʚ ʨʝʰʝʥʠʷ ʨʝʟʘʥʠʷ ʨʝʘʣʠʟʘʮʠʷ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ 
ʢʦʛʥʠʪʠʚʥʳʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʟʘʜʘʯʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʘʣʛʦʨʠʪʤʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ semiconductor process objects monitoring 
mobile mivar kinetics internet cyber complex boltzmann attacks "ʵʡʜʦʩ ʫʧʨʘʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʨʝʘʣʴʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ 
ʦʙʨʘʟʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʯʝʪʢʘʷ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʤʝʪʦʜʘʤʠ ʢʦʛʥʠʪʠʚʥʦʤ ʢʘʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʡ ʟʘʜʘʯʠ ʛʝʥʝʨʘʪʦʨʦʚ ʚʦʟʤʦʞʥʦʩʪʠ ʚʣʠʷʥʠʷ 
ʚʘʣʦʚ ʙʘʟʳ ʘʪʘʢ ʘʜʘʧʪʠʚʥʳʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ thermodynamic siem shklovskii robots quantum processing learning lattice kinetic invariant graphs agent ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʪʝʢʩʪʦʚ ʩʧʦʩʦʙ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤʥʦʡ ʩʠʥʪʝʟʘ ʧʨʦʮʝʩʩʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʨʦʙʣʝʤʳ ʧʨʝʜʧʨʠʷʪʠʷ 
ʧʦʩʪʨʦʝʥʠʝ ʤʠʚʘʨʥʦʡ ʤʝʪʦʜʠʢʘ ʤʝʪʦʜʘ ʣʠʥʝʡʥʦʡ ʢʦʤʧʣʝʢʩʦʚ ʠʥʪʝʨʥʝʪ ʟʘʱʠʱʝʥʥʦʩʪʠ ʟʘʱʠʪʳ ʚʠʨʪʫʘʣʴʥʦʡ ʘʢʪʠʚʥʦʛʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ 
ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ visual level integrated energy band ʫʨʦʚʥʷ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʪʨʝʭʤʝʨʥʦʡ ʪʨʝʥʘʞʝʨʦʚ ʪʝʭʥʦʣʦʛʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʫʭʠʭ 
ʩʦʮʠʘʣʴʥʦ ʩʦʩʪʦʷʥʠʡ ʩʦʟʜʘʥʠʝ ʩʤʳʩʣʘ ʩʣʝʜʷʱʠʤʠ ʩʠʩʪʝʤʥʳʡ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʚʷʟʝʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʨʝʘʣʴʥʦʤ ʨʝʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʨʘʟʨʘʙʦʪʢʠ 
ʨʘʟʙʠʝʥʠʡ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠʥʮʠʧ ʧʨʠʚʦʜʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʜʭʦʜʝ ʧʦʜʜʝʨʞʢʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ ʦʧʝʨʘʮʠʡ ʦʙʨʘʙʦʪʢʘ ʦʙʦʙʱʝʥʠʝ ʦʙʣʘʩʪʠ ʦʙʟʦʨ 
ʤʥʦʛʦʤʝʨʥʳʭ ʤʠʚʘʨʥʳʡ ʤʠʚʘʨʥʳʝ ʣʦʛʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʪʠʢʝ ʜʠʥʘʤʠʢʠ ʚʳʷʚʣʝʥʠʷ ʙʦʣʴʰʠʭ ʘʨʭʠʪʝʢʪʫʨʳ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʘʚʪʦʥʦʤʥʳʭ 
vehicles unsupervised things study road research reactions reaction nanocrystals metrics mechanisms knowledge interfaces genetic field entropy elastic dynamics 
dynamic distributed conductivity between automation assessment approximation application adaptation model fuzzy ʵʤʝʨʜʞʝʥʪʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʯʠʩʣʘ ʯʝʣʦʚʝʢʘ 
ʬʫʥʢʮʠʡ ʬʫʥʢʮʠʠ ʫʩʣʦʚʠʷʭ ʪʨʘʬʠʢʘ ʪʨʘʥʩʧʦʨʪʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʝʧʣʦʚʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʦʟʜʘʥʠʶ ʩʦʙʳʪʠʷʤʠ ʩʦʙʳʪʠʡ ʩʣʦʞʥʦʩʪʴʶ 

ʩʠʩʪʝʤʥʦʤ ʩʠʩʪʝʤʥʘʷ ʩʝʪʷʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʞʠʤʘ ʨʘʟʨʘʙʦʪʢʝ ʨʘʟʤʝʨʥʳʭ ʨʘʟʣʠʯʥʳʭ ʨʘʟʚʠʪʠʝ ʨʘʙʦʪʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 
ʧʨʠʤʝʨʝ ʧʦʥʠʤʘʥʠʷ  

ʌʀʆ 9-ʛʦ ɸɺʊʆʈɸ-ʊʠʪʦʚ  ɺʠʪʘʣʠʡ  ʉʝʤʝʥʦʚʠʯ 
ʉʝʤʘʥʪʠʯʝʩʢʦʝ ʷʜʨʦ: 

ʫʧʨʘʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʦʙʨʘʙʦʪʢʠ ʫʩʪʨʦʡʩʪʚʦ ʧʘʨʘʣʣʝʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʣʦʛʠʯʝʩʢʠʭ ʥʝʯʝʪʢʦ ʦʮʝʥʢʘ ʩʠʩʪʝʤʳ ʣʦʛʠʢʠ ʟʘʜʘʯʝ ʩʠʩʪʝʤʘ ʨʘʟʙʠʝʥʠʡ ʥʝʯʝʪʢʦʡ 
ʧʘʨʘʤʝʪʨʦʚ ʣʦʛʠʯʝʩʢʦʛʦ ʪʦʯʥʦʩʪʠ ʜʠʩʢʨʝʪʥʦʡ ʦʩʥʦʚʝ ʤʝʪʦʜ ʘʜʘʧʪʠʚʥʳʝ ʚʘʣʦʚ ʛʝʥʝʨʘʪʦʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʦʯʥʦʩʪʴʶ ʦʧʪʠʤʠʟʘʮʠʠ 
ʧʨʦʮʝʩʩʦʤ ʟʨʝʥʠʷ ʢʘʣʠʙʨʦʚʢʠ ʢʦʤʙʠʥʘʪʦʨʥʦʡ ʤʫʣʴʪʠʢʦʥʪʨʦʣʣʝʨʦʚ ʘʣʛʦʨʠʪʤʘ ʚʳʯʠʩʣʝʥʠʡ ʧʦʠʩʢʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʦʚʳ ʣʦʛʠʯʝʩʢʠʝ 
ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʠʥʪʝʟʘ ʩʧʦʩʦʙ computing ʤʝʪʦʜʘʤʠ ʦʙʦʨʫʜʦʚʘʥʠʠ ʤʝʪʦʜʦʚ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʝʟʘʥʠʷ ʤʷʛʢʠʭ ʦʧʪʠʤʠʟʘʮʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
combinatorial ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʙʠʥʦʢʫʣʷʨʥʦʡ ʚʳʨʘʞʝʥʠʡ ʚʳʷʚʣʝʥʠʝ ʛʨʘʬ ʛʨʘʬʝ ʜʚʫʭʧʦʣʶʩʥʠʢʦʚ ʜʦʙʨʦʚʦʣʴʥʳʭ ʠʟʦʤʦʨʬʥʳʭ ʢʚʘʜʨʘʪʦʚ ʢʦʣʦʥʠʠ ʣʘʪʠʥʩʢʠʭ 
ʤʥʦʛʦʵʣʝʤʝʥʪʥʳʭ ʤʥʦʞʝʩʪʚʘ ʤʫʨʘʚʴʠʥʦʡ ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʧʝʨʝʙʦʨʘ ʧʦʨʷʜʢʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʦʩʪʨʦʝʥʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʨʝʘʣʴʥʦʡ ʩʝʯʝʥʠʡ 
ʩʣʫʯʘʡʥʦʛʦ ʩʦʚʨʝʤʝʥʥʳʭ ʩʭʝʤ ʫʤʥʦʞʝʥʠʷ ʜʠʘʛʦʥʘʣʴʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʥʪʫʨʦʚ ʤʘʪʨʠʮ ʧʫʪʠ ʨʝʰʝʥʠʠ ʩʠʩʪʝʤ logic ʘʜʘʧʪʠʚʥʘʷ ʜʝʪʘʣʠ ʠʟʛʦʪʦʚʣʝʥʠʷ 
ʨʘʟʤʝʨʥʳʭ ʨʝʞʠʤʘ ʩʪʨʫʢʪʫʨʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʯʝʣʦʚʝʢʘ ʟʘʜʘʯ ʩʠʩʪʝʤʘʭ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʜʠʥʘʤʠʢʠ ʦʧʝʨʘʮʠʡ ʧʦʜʜʝʨʞʢʠ ʧʨʠʚʦʜʘʤʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʚʷʟʝʡ 
ʩʣʝʜʷʱʠʤʠ ʩʦʩʪʦʷʥʠʡ ʪʨʝʭʤʝʨʥʦʡ ʟʘʜʘʯʘʭ ʧʨʦʮʝʩʩʝ ʩʣʦʞʥʳʭ ʟʘʜʘʯʠ ʠʟʦʙʨʘʞʝʥʠʡ ʢʘʯʝʩʪʚʘ ʥʝʯʝʪʢʘʷ ʨʝʘʣʠʟʘʮʠʠ ʘʥʘʣʠʟ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ 
ʧʨʦʮʝʩʩʘ ʨʝʰʝʥʠʷ ʨʦʙʦʪʦʚ ʘʣʛʦʨʠʪʤ ʦʙʲʝʢʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʚʨʝʤʝʥʠ ʢʦʥʪʨʦʣʷ ʥʝʯʝʪʢʠʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʧʦʩʪʨʦʝʥʠʷ boinc cuda enumerating gerasim@home 
getting latin microcontroller optimal pʘʩʰʠpʝʥʠʡ separations simd squares voluntary volunteer ʘʧʧʘʨʘʪʥʘʷ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʭ ʙʳʩʪʨʳʭ ʚʟʚʝʰʝʥʥʦʛʦ ʚʟʚʝʰʠʚʘʶʱʠʭ 
ʚʠʜʝʦʢʘʨʪ ʚʣʠʷʥʠʠ ʚʥʫʪʨʠ ʚʭʦʞʜʝʥʠʡ ʚʭʦʞʜʝʥʠʡ r ʚʳʜʝʣʝʥʠʷ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʚʳʩʦʢʦʪʦʯʥʳʝ ʛʝʥʝʨʘʮʠʠ ʜʚʫʭʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʜʝʩʢʨʠʧʪʦʨʘ ʜʠʘʛʨʘʤʤ 
ʞʘʜʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʟʨʝʥʠʝ ʟʨʠʪʝʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʠʟʦʙʨʘʞʝʥʠʷʭ ʠʥʬʦʨʤʘʪʠʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʩʯʠʩʣʠʪʝʣʴʥʦʡ ʢʦʣʝʙʘʥʠʷ 
ʢʦʤʙʠʥʘʪʦʨʥʦ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʢʨʘʪʯʘʡʰʝʛʦ ʣʠʥʝʡʥʳʭ ʤʝʜʠʢʦ ʤʠʢʨʦʧʨʦʛʨʘʤʤʥʳʭ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘʤʠ ʤʫʣʴʪʠʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʥʘʣʠʯʠʠ ʦʙʦʙʱʝʥʥʳʭ ʦʙʭʦʜʘ 
ʦʛʨʘʥʠʯʝʥʠʡ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʦʜʥʦʧʦʪʦʯʥʦʡ ʦʢʦʤʢʦʚʘʥʠʝʤ ʦʧʝpʘʪʦpʘ ʦʧʪʠʢʦ ʦʧʪʠʢʦʵʣʝʢʪʨʦʥʥʦʡ ʦʧʪʠʤʘʣʴʥʦʛʦ ʦʨʛʘʥʠʟʘʮʠʷ ʦʪʞʠʛʘ ʧpʦʛpʘʤʤʥʘʷ ʧpʦʮʝʩʩʦpʦʚ 
ʧʘʨʘʣʣʝʣʠʟʤʘ ʧʣʘʪʬʦʨʤʝ ʧʣʠʩ ʧʦʠʩʢ ʧʦʤʦʱʴʶ ʧʨʝʚʦʩʭʦʜʩʪʚʘ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʧʨʠʣʦʞʝʥʠʡ ʧʨʠʤʝʨʘʭ ʧʨʦʛʨʘʤʤʥʦʡ ʧʨʦʜʫʢʮʠʦʥʥʦʡ 
ʧʨʦʮʝʩʩʦʨʦʚ ʨʘʟʙʠʝʥʠʷ ʨʘʩʧʠʩʘʥʠʡ ʨʘʩʩʤʦʪʨʝʥʠʷ ʩʝʤʝʡʩʪʚʘ ʩʠʤʚʦʣʴʥʳʭ ʩʦʙʝʣʘ ʩʨʘʚʥʝʥʠʝ ʩʪʨʘʪʝʛʠʠ ʩʪʨʫʢʪʫʨʥʦ ʩʪʨʫʢʪʫʨʥʳʝ ʩʫʙʦʧʪʠʤʘʣʴʥʦʛʦ ʩʳʧʫʯʠʭ ʪʝʤʧ 
ʪʦʢʦʚ ʪʫʧʠʢʦʚ ʫʛʣʦʚʳʝ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʝʤ ʫʯʘʩʪʢʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʭʘʦʪʠʯʝʩʢʠʝ ʮʝʧʠ ʵʚʨʠʩʪʠʢ ʵʚʨʠʩʪʠʯʝʩʢʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʢʪʨʦʥʥʦʡ 
ʵʥʝʨʛʝʪʠʢʠ ʷʯʝʝʢ braking engines example forces project ʘʜʘʧʪʠʚʥʳʡ ʘʧʧʘʨʘʪʘ ʚʦʟʤʦʞʥʳʭ ʚʳʩʦʢʦʡ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʚʳʩʦʢʦʪʦʯʥʘʷ ʚʳʩʦʢʦʪʦʯʥʦʡ ʚʳʩʦʢʦʪʦʯʥʳʭ 
ʛʝʪʝʨʦʛʝʥʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʜʝʬʦʨʤʘʮʠʷʤʠ ʠʟʤʝʨʝʥʠʡ ʠʤʠʪʘʮʠʠ ʠʥʝʨʮʠʦʥʥʦʩʪʠ ʠʪʝʨʘʮʠʡ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʢʣʘʩʩʘ ʢʦʤʧʝʥʩʘʮʠʷ ʣʘʟʝʨʥʦʛʦ ʣʘʟʝʨʥʳʭ ʣʦʛʠʯʝʩʢʘʷ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʘʪʝʨʠʘʣʦʚ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʤ ʤʝʭʘʥʠʯʝʩʢʦʡ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʤʫʣʴʪʠʩʝʪʝʚʦʡ ʥʝʯʸʪʢʠʭ ʥʝʯʸʪʢʦʡ ʦʙʣʘʩʪʝʡ 
ʦʙʨʘʙʦʪʘʥʥʳʭ ʦʜʥʦʤ ʦʧʝʨʘʮʠʦʥʥʳʝ ʦʧʠʩʘʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦʜʘʯʝʡ ʧʦʜʜʝʨʞʢʦʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʧʨʝʮʠʟʠʦʥʥʦʛʦ ʧʨʠʥʮʠʧʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝʤ 
ʧʨʦʛʨʘʤʤʥʳʤ ʨʘʟʤʝʨʦʚ ʨʘʟʤʝʱʝʥʠʷ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʟʘʥʠʝʤ ʨʝʟʘʥʠʠ ʩʪʘʙʠʣʠʟʘʮʠʝʡ ʩʪʘʙʠʣʠʟʘʮʠʷ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʪʝʦʨʠʷ ʪʝʧʣʦʚʳʭ ʪʝʭʥʠʯʝʩʢʦʝ 
ʪʝʭʥʦʣʦʛʠʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʪʦʢʘʨʥʦʡ ʫʟʣʦʚ ʫʧʨʘʚʣʝʥʠʝʤ ʫʧʨʘʚʣʷʶʱʠʭ ʫʯʝʪ ʫʯʸʪʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʯʠʩʣʦʚʳʤ ʰʧʠʥʜʝʣʴʥʳʭ ʤʝʪʦʜʳ 
ʧʨʠʥʷʪʠʷ comparison discrete grid robot soft speed ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʘʜʘʧʪʘʮʠʷ ʚʳʙʦʨ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʛʨʘʬʦʚ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʢʘʯʝʩʪʚʦ ʢʦʨʨʝʢʮʠʠ ʤʘʰʠʥ 
ʦʙʨʘʙʦʪʢʝ ʦʧʳʪ ʧʨʦʛʨʘʤʤ ʮʠʬʨʦʚʦʡ fuzzy ʦʮʝʥʢʠ cutting distribution separation sequential ʘʜʘʧʪʠʚʥʦʡ ʘʨʭʠʪʝʢʪʫʨʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ 
ʦʙʫʯʝʥʠʠ ʧʨʠʤʝʨʝ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʩʪʦʷʥʠʷ ʯʠʩʣʘ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʰʝʥʠʡ automation distributed ʚʳʷʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʭʦʜʝ ʨʝʘʣʴʥʦʛʦ ʨʝʘʣʴʥʦʤ 
ʨʝʛʠʦʥʘʣʴʥʦʡ ʪʝʭʥʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʨʦʚʥʷ using diagonal ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʧʦʩʪʨʦʝʥʠʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚʣʠʷʥʠʷ ʦʙʨʘʟʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ mobile objects process ʨʝʘʣʠʟʘʮʠʷ ʩʠʥʪʝʟ ʤʦʜʝʣʠʨʦʚʘʥʠʝ design ʧʦʜʭʦʜʘ  

ʉʝʤʘʥʪʠʯʝʩʢʦʝ ʘʥʪʠʷʜʨʦ: 

global with ʜʘʥʥʳʭ security optimization based systems ʤʠʚʘʨʥʳʭ information ʪʝʭʥʦʣʦʛʠʡ network computer system ʙʝʟʦʧʘʩʥʦʩʪʠ modeling ʩʠʩʪʝʤʥʦ 
ʠʥʬʦʨʤʘʮʠʠ data ʧʦʜʭʦʜ method functions efros ʤʦʥʠʪʦʨʠʥʛʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ image analysis ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ attack ʩʝʪʝʡ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʠʚʘʨʥʦʛʦ ʢʦʤʧʴʶʪʝʨʥʳʭ simulation model mathematical algorithms ʩʦʟʜʘʥʠʷ ʦʙʫʯʝʥʠʷ ʟʥʘʥʠʡ numerical from dimensional development detection 
automated "ʵʡʜʦʩ" ʵʢʩʧʝʨʪʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ structure multi algorithm ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʥʘʣʠʟʝ local lipschitz infinity evaluation ʩʝʪʠ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʤʝʥʝʥʠʝʤ 
ʧʨʝʜʧʨʠʷʪʠʡ ʤʦʜʝʣʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ models approach ʘʥʘʣʠʟʘ ʯʘʩʪʴ ʩʠʩʪʝʤʝ ʤʦʜʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʘʜʘʧʪʠʚʥʦʛʦ single neural manifolds 



management chemical ʪʝʭʥʦʣʦʛʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʤʝʩʝʡ ʨʘʟʚʠʪʠʷ ʢʦʛʥʠʪʠʚʥʳʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ univariate tuning 
software semiconductor monitoring mivar methodology kinetics internet infinitesimal infinite grossone engineering cyber complex boltzmann attacks "ʵʡʜʦʩ ʚʳʚʦʜʘ 
ʫʧʨʘʚʣʝʥʠʝ ʨʝʘʣʴʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʝʩʧʝʯʝʥʠʷ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʢʦʛʥʠʪʠʚʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʦʟʤʦʞʥʦʩʪʠ ʙʘʟʳ ʘʪʘʢ thermodynamic their siem shklovskii 
robots reduction quantum processing processes modelling linear learning lattice kinetic invariant graphs framework constraints agent problems networks ʪʝʢʩʪʦʚ 
ʩʠʩʪʝʤʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʨʦʙʣʝʤʳ ʧʨʝʜʧʨʠʷʪʠʷ ʤʠʚʘʨʥʦʡ ʤʝʪʦʜʠʢʘ ʤʝʪʦʜʘ ʣʠʥʝʡʥʦʡ ʢʦʤʧʣʝʢʩʦʚ ʠʥʪʝʨʥʝʪ ʟʘʱʠʱʝʥʥʦʩʪʠ 
ʟʘʱʠʪʳ ʚʠʨʪʫʘʣʴʥʦʡ ʘʢʪʠʚʥʦʛʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ visual space problem multiextremal logical level integrated equations energy efficient derivatives curves 
computations band applications ʠʩʩʣʝʜʦʚʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʪʨʝʥʘʞʝʨʦʚ ʪʝʭʥʦʣʦʛʠʷ ʩʫʭʠʭ ʩʦʮʠʘʣʴʥʦ ʩʦʟʜʘʥʠʝ ʩʤʳʩʣʘ ʩʠʩʪʝʤʥʳʡ 
ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠʥʮʠʧ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ ʦʙʨʘʙʦʪʢʘ ʦʙʦʙʱʝʥʠʝ ʦʙʣʘʩʪʠ ʦʙʟʦʨ ʤʥʦʛʦʤʝʨʥʳʭ ʤʠʚʘʨʥʳʡ 
ʤʠʚʘʨʥʳʝ ʢʘʯʝʩʪʚʦʤ ʠʥʬʦʨʤʘʪʠʢʝ ʛʣʦʙʘʣʴʥʦʡ ʙʦʣʴʰʠʭ ʘʨʭʠʪʝʢʪʫʨʳ ʘʚʪʦʥʦʤʥʳʭ vehicles unsupervised time things techniques study search road research 
reactions reaction nonlinear nanocrystals multidimensional minimization metrics mechanisms knowledge interfaces infinitesimals genetic first field expensive equation 
entropy embedded elastic dynamics dynamic dimensionality deterministic conductivity between basis assessment approximation application adaptation solving 
ʵʤʝʨʜʞʝʥʪʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʬʫʥʢʮʠʡ ʬʫʥʢʮʠʠ ʫʩʣʦʚʠʷʭ ʪʨʘʬʠʢʘ ʪʨʘʥʩʧʦʨʪʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʦʟʜʘʥʠʶ ʩʦʙʳʪʠʷʤʠ ʩʦʙʳʪʠʡ ʩʣʦʞʥʦʩʪʴʶ ʩʠʩʪʝʤʥʦʤ 
ʩʠʩʪʝʤʥʘʷ ʩʝʪʷʭ ʨʘʟʨʘʙʦʪʢʝ ʨʘʟʣʠʯʥʳʭ ʨʘʟʚʠʪʠʝ ʨʘʙʦʪʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ ʧʦʥʠʤʘʥʠʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʝʨʩʧʝʢʪʠʚʳ ʦʙʩʣʫʞʠʚʘʥʠʷ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʙʝʩʧʝʯʝʥʠʝ ʥʦʚʳʡ ʥʝʡʨʦ ʥʘʫʯʥʳʭ ʥʘʫʯʥʦ ʤʠʚʘʨʦʚ ʤʝʞʜʫ ʣʦʛʠʯʝʩʢʦʡ ʢʦʨʨʝʣʷʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʛʥʠʪʠʚʥʳʭ ʢʦʛʥʠʪʠʚʥʘʷ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʠʥʬʦʨʤʘʮʠʝʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʚʠʟʫʘʣʠʟʘʮʠʠ ʙʦʣʝʝ ʙʠʟʥʝʩ ʙʘʟʝ ʘʩʪʨʘ" ʘʣʛʦʨʠʪʤʳ ʘʜʘʧʪʠʚʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ zero working visualization 
view values translation training traffic tool technology technique synthesis semiconductors selection scene recovering random programming principal point plant passenger 
order natural mining machines machine limit lexicographic intelligent intelligence industrial impurity implementation human high heterogeneous function finding filling 
features exact event equilibrium enterprises efficiency dynamical defense dataset creation computation classification case brain bases autonomous approximations 
analytical against about control ʧʨʘʚʠʣ methods ʵʤʧʠʨʠʯʝʩʢʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʵʢʩʧʝʨʪʥʦʡ ʭʨʘʥʝʥʠʷ ʬʦʨʤʘʣʠʟʘʮʠʷ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʩʨʝʜʩʪʚʘ ʩʨʝʜʩʪʚ ʩʦʩʪʘʚʝ 
ʩʣʦʞʥʦʩʪʠ ʩʠʩʪʝʤʘʤʠ ʩʚʦʡʩʪʚʘʭ ʨʦʩʩʠʡʩʢʘʷ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʨʦʙʦʪʦʤ ʨʝʰʝʥʠʝ ʨʝʩʫʨʩʦʚ ʨʝʞʫʱʝʛʦ ʨʝʛʠʦʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ 
ʧʦʩʪʨʦʝʥʠʶ ʧʦʩʪʘʥʦʚʢʘ ʧʦʜʭʦʜʳ ʧʦʜʩʠʩʪʝʤ  

ʌʀʆ 10-ʛʦ ɸɺʊʆʈɸ-ʕʬʨʦʩ  ɸʣʝʢʩʘʥʜʨ  ʀʩʘʘʢʦʚʠʯ 
ʉʝʤʘʥʪʠʯʝʩʢʦʝ ʷʜʨʦ: 

efros image semiconductor quantum shklovskii band visual single from conductivity nanocrystals unsupervised with using dataset impurity recovering scene 
semiconductors energy level structure compensated context discovering discovery disordered dots edge ekimov geometry ivanov levin light localized magnetic metal 
object occlusion quantization texture transfer human synthesis view field learning complex objects model absorption aware baranovski bello beyond bias boundaries cdse 
circular colorization comment completion consistency dark density dichroism discriminative doped electrons excitons exemplar forster hole holes hopping kudravtsev 
learned microcrystals millions paris perspective photo photographs presented priors putting seeing spectroscopy spectrum spherical spin surface valence ʠʥʜʠʢʘʪʦʨʘ 
ʦʧʪʠʯʝʩʢʘʷ look near parameters prediction recognition representation what about natural translation equation study time their multi detection systems "self adiabatic 
adversarial alignment amorphous anisotropy antiresonant architectures array assembly autoencoders baranovskii bawendi behaviour blocks brugger camera cameras 
categories chairs channel classical closing colorful combining completely conditional conduction configurations connections constant correspondence coulomb cragg 
critical cross crystalline cucl damage dance dependence determination dielectric dimers disentanglement distance does dopant doping effective electric electron element 
elementary encoders ensemble estimating everybody excitations fake feature fermi fighting fused generative geolocation gold guided heavy hendorfer hessian illumination 
induced initialization inpainting insulator intensity interactions just kudryavtsev layout lien like location loop luminescent makes manipulation material mechanism memex 
metamaterials meyer more multimodal nanoclusters news norris oettinger optical optically ordered osmium outdoor patches pbse phonon photoluminescence photon 
polarization potential prior purification qualitative quantized quilting reasoning recognizing redox regularity relationships relighting remotely resonant rolen sampling 
schneider seeking segmentation self sensitization sequence size smearing solid splice split structures style supervision svms telegraph tell than threshold toward transition 
transparency trapped travel tunnel unbiased undoing user water weak weakly well wells wetzel wimbauer workspace worlock ʘʚʠʘʮʠʦʥʥʛʦ ʘʚʠʘʮʠʦʥʥʳʡ 
ʘʜʠʘʙʘʪʠʯʝʩʢʦʤ ʙʦʨʪʦʚʦʛʦ ʚʠʟʫʘʣʴʥʦʡ ʜʳʨʦʢ ʟʦʥʘ ʠʥʜʝʢʩʘʤʠ ʠʥʜʠʢʘʪʦʨ ʢʚʘʥʪʦʚʘʥʠʝ ʢʦʣʣʠʤʘʪʦʨʥʦʛʦ ʢʦʣʣʠʤʘʪʦʨʥʳʡ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʭ ʢʨʠʪʠʯʝʩʢʠʤʠ 
ʣʦʢʘʣʠʟʦʚʘʥʥʳʤʠ ʦʜʥʦʤʝʨʥʦʡ ʦʢʨʝʩʪʥʦʩʪʠ ʦʪʦʙʨʘʞʝʥʠʷ ʧʣʦʪʥʦʩʪʴ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ ʧʦʪʝʥʮʠʘʣʝ ʧʨʠʤʝʩʥʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ ʧʨʦʝʢʮʠʦʥʥʦʛʦ ʧʨʦʪʝʢʘʥʠʷ ʩʧʝʢʪʨʘ 
ʬʝʨʤʠ ʰʠʨʦʢʦʫʛʦʣʴʥʦʛʦ ʵʣʝʢʪʨʦʥʘ ʵʣʝʢʪʨʦʥʘʤʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ active automatic body class conditions deep differentiable estimation frequency generation 
geometric hierarchies images interpretation manifold mechanics parametric part penalty real revisited states through understanding world ʩʚʷʟʠ action blinking depth 
factors higher large mode porous reconstruction signal solutions state brain order random zero ʤʝʞʜʫ between dynamics ʩʦʩʪʦʷʥʠʡ ʫʨʦʚʥʷ problem space ʩʠʩʪʝʤʝ 
models  

ʉʝʤʘʥʪʠʯʝʩʢʦʝ ʘʥʪʠʷʜʨʦ: 

ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤ ʩʠʩʪʝʤʳ ʦʩʥʦʚʝ global optimization ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʝʡ ʜʘʥʥʳʭ security ʘʥʘʣʠʟ system based ʩʠʩʪʝʤʘ ʤʠʚʘʨʥʳʭ control ʥʝʯʝʪʢʦ 
ʤʦʜʝʣʠ information algorithms ʪʝʭʥʦʣʦʛʠʡ ʣʦʛʠʯʝʩʢʦʛʦ algorithm ʙʝʟʦʧʘʩʥʦʩʪʠ ʘʥʘʣʠʟʘ ʪʝʭʥʦʣʦʛʠʠ ʩʠʩʪʝʤʥʦ ʥʝʯʝʪʢʦʡ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʠ ʚʳʚʦʜʘ data 
ʧʦʜʭʦʜ ʣʦʛʠʢʠ problems method functions ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ analysis 
ʠʥʬʦʨʤʘʮʠʠ ʩʠʩʪʝʤʘʭ ʨʝʰʝʥʠʡ ʦʩʦʙʝʥʥʦʩʪʠ ʦʩʥʦʚʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ solving attack ʩʝʪʝʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʘʚʠʣ ʦʮʝʥʢʠ ʦʮʝʥʢʘ 
ʤʠʚʘʨʥʦʛʦ ʢʦʤʧʴʶʪʝʨʥʳʭ methods mathematical fuzzy ʫʩʪʨʦʡʩʪʚʦ ʪʦʯʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʧʨʠʥʷʪʠʷ ʧʨʠʤʝʥʝʥʠʝ ʦʙʫʯʝʥʠʷ ʤʝʪʦʜʳ ʟʥʘʥʠʡ numerical dimensional 
development automated "ʵʡʜʦʩ" ʵʢʩʧʝʨʪʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ parallel ʧʨʦʮʝʩʩʦʤ ʧʨʦʮʝʩʩʦʚ ʧʨʦʮʝʩʩʘʤʠ ʧʦʩʪʨʦʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʷ ʦʧʪʠʤʠʟʘʮʠʠ 
ʣʦʛʠʯʝʩʢʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʥʘʣʠʟʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʘʪʠʟʘʮʠʷ local lipschitz infinity evaluation ʪʝʦʨʠʠ ʪʦʯʥʦʩʪʴʶ ʩʝʪʠ ʨʘʟʨʘʙʦʪʢʘ 
ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦʜʭʦʜʘ ʧʘʨʘʤʝʪʨʦʚ ʥʝʯʝʪʢʠʭ ʤʷʛʢʠʭ ʤʦʜʝʣʝʡ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʚʨʝʤʝʥʠ approach 
ʯʘʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʤʝʥʝʥʠʷ ʦʙʲʝʢʪʦʚ ʤʦʜʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʘʣʛʦʨʠʪʤ ʘʜʘʧʪʠʚʥʦʛʦ neural manifolds management design chemical ʵʢʦʥʦʤʠʯʝʩʢʦʡ 
ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʤʝʩʝʡ ʩʠʥʪʝʟ ʨʦʙʦʪʦʚ ʨʝʰʝʥʠʷ ʨʝʟʘʥʠʷ ʨʝʘʣʠʟʘʮʠʷ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʢʦʛʥʠʪʠʚʥʳʡ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʟʘʜʘʯʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʘʣʛʦʨʠʪʤʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ univariate tuning software process monitoring mobile 
mivar methodology kinetics internet infinitesimal infinite grossone engineering cyber boltzmann attacks "ʵʡʜʦʩ network computer ʫʧʨʘʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 
ʨʝʘʣʴʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʨʘʟʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʯʝʪʢʘʷ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʤʝʪʦʜʘʤʠ ʢʦʛʥʠʪʠʚʥʦʤ ʢʘʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 
ʠʟʦʙʨʘʞʝʥʠʡ ʟʘʜʘʯʠ ʛʝʥʝʨʘʪʦʨʦʚ ʚʦʟʤʦʞʥʦʩʪʠ ʚʣʠʷʥʠʷ ʚʘʣʦʚ ʙʘʟʳ ʘʪʘʢ ʘʜʘʧʪʠʚʥʳʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ thermodynamic siem robots reduction processing processes 
modelling linear lattice kinetic invariant graphs framework constraints computing agent modeling ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʪʝʢʩʪʦʚ ʩʧʦʩʦʙ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤʥʦʡ 
ʩʠʥʪʝʟʘ ʧʨʦʮʝʩʩʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʨʦʙʣʝʤʳ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʩʪʨʦʝʥʠʝ ʤʠʚʘʨʥʦʡ ʤʝʪʦʜʠʢʘ ʤʝʪʦʜʘ ʣʠʥʝʡʥʦʡ 
ʢʦʤʧʣʝʢʩʦʚ ʠʥʪʝʨʥʝʪ ʟʘʱʠʱʝʥʥʦʩʪʠ ʟʘʱʠʪʳ ʟʘʜʘʯʘʭ ʚʠʨʪʫʘʣʴʥʦʡ ʘʢʪʠʚʥʦʛʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ multiextremal logical integrated equations 
efficient diagonal derivatives curves computations applications ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʪʨʝʭʤʝʨʥʦʡ ʪʨʝʥʘʞʝʨʦʚ ʪʝʭʥʦʣʦʛʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʫʭʠʭ ʩʦʮʠʘʣʴʥʦ 
ʩʦʟʜʘʥʠʝ ʩʤʳʩʣʘ ʩʣʝʜʷʱʠʤʠ ʩʠʩʪʝʤʥʳʡ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʚʷʟʝʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʨʝʘʣʴʥʦʤ ʨʝʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʨʘʟʨʘʙʦʪʢʠ ʨʘʟʙʠʝʥʠʡ ʧʨʦʩʪʨʘʥʩʪʚʘ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠʥʮʠʧ ʧʨʠʚʦʜʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʜʭʦʜʝ ʧʦʜʜʝʨʞʢʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ ʦʧʝʨʘʮʠʡ ʦʙʨʘʙʦʪʢʘ ʦʙʦʙʱʝʥʠʝ ʦʙʣʘʩʪʠ ʦʙʟʦʨ ʤʥʦʛʦʤʝʨʥʳʭ ʤʠʚʘʨʥʳʡ 
ʤʠʚʘʨʥʳʝ ʣʦʛʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʪʠʢʝ ʜʠʥʘʤʠʢʠ ʛʣʦʙʘʣʴʥʦʡ ʚʳʷʚʣʝʥʠʷ ʙʦʣʴʰʠʭ ʘʨʭʠʪʝʢʪʫʨʳ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʘʚʪʦʥʦʤʥʳʭ vehicles 
things techniques search road research reactions reaction nonlinear multidimensional minimization metrics mechanisms knowledge interfaces infinitesimals genetic first 
expensive entropy embedded elastic dynamic distributed dimensionality deterministic basis automation assessment approximation application adaptation 
ʵʤʝʨʜʞʝʥʪʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʯʠʩʣʘ ʯʝʣʦʚʝʢʘ ʬʫʥʢʮʠʡ ʬʫʥʢʮʠʠ ʫʩʣʦʚʠʷʭ ʪʨʘʬʠʢʘ ʪʨʘʥʩʧʦʨʪʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʝʧʣʦʚʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ 
ʩʦʩʪʦʷʥʠʷ ʩʦʟʜʘʥʠʶ ʩʦʙʳʪʠʷʤʠ ʩʦʙʳʪʠʡ ʩʣʦʞʥʦʩʪʴʶ ʩʠʩʪʝʤʥʦʤ ʩʠʩʪʝʤʥʘʷ ʩʝʪʷʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʞʠʤʘ ʨʘʟʨʘʙʦʪʢʝ ʨʘʟʤʝʨʥʳʭ ʨʘʟʣʠʯʥʳʭ ʨʘʟʚʠʪʠʝ ʨʘʙʦʪʳ 
ʧʨʦʤʳʰʣʝʥʥʦʛʦ  

 

4.3.5.6. ʂʣʘʩʪʝʨʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʷʜʝʨ 
ʠ ʘʥʪʠʷʜʝʨ ʊʆʇ-10 ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ ʚ ʦʙʣʘʩʪʠ ʀʀ 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʷʜʝʨ ʠ ʘʥʪʠʷʜʝʨ ʫʯʝʥʳʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ 

ʩʥʘʯʘʣʘ ʚ ʨʝʞʠʤʝ 4.2.2.1 ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʤʘʪʨʠʮʳ ʩʭʦʜʩʪʚʘ ʢʣʘʩʩʦʚ 

(ʨʠʩʫʥʢʠ 13) ʠ ʪʘʙʣʠʮʘ 15, ʟʘʪʝʤ ʚ ʨʝʞʠʤʝ 4.2.2.2 ʚʳʚʦʜʠʪʩʷ 2d-

ʢʦʛʥʠʪʠʚʥʘʷ ʜʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ (ʨʠʩʫʥʢʠ 14), ʘ ʟʘʪʝʤ ʚ ʨʝʞʠʤʝ 4.2.2.3 

ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʘʛʣʦʤʝʨʘʪʠʚʥʘʷ ʜʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ ʠ 

ʛʨʘʬʠʢ ʤʝʞʢʣʘʩʪʝʨʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʧʨʠ ʢʣʘʩʪʝʨʠʟʘʮʠʠ (ʨʠʩʫʥʢʠ 15): 

 



 

 

 
ʈʠʩʫʥʦʢ 13. ʕʢʨʘʥʥʳʝ ʬʦʨʤʳ ʨʘʩʯʝʪʘ ʤʘʪʨʠʮ ʩʭʦʜʩʪʚʘ ʢʣʘʩʩʦʚ 



 
ʊʘʙʣʠʮʘ 15 ï ʤʘʪʨʠʮʘ ʩʭʦʜʩʪʚʘ ʢʣʘʩʩʦʚ 

 
 

 

 
ʈʠʩʫʥʦʢ 14. ʕʢʨʘʥʥʳʝ ʬʦʨʤʳ ʨʝʞʠʤʘ ʨʝʞʠʤʝ 4.2.2.2: 

ʬʦʨʤʘ ʫʧʨʘʚʣʝʥʠʷ ʠ 2d-ʢʦʛʥʠʪʠʚʥʘʷ ʜʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ 



 

 
ʈʠʩʫʥʦʢ 15. ɸʛʣʦʤʝʨʘʪʠʚʥʘʷ ʜʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ ʠ ʛʨʘʬʠʢ ʤʝʞʢʣʘʩʪʝʨʥʳʭ 

ʨʘʩʩʪʦʷʥʠʡ ʧʨʠ ʢʣʘʩʪʝʨʠʟʘʮʠʠ 

 

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʢʦʛʥʠʪʠʚʥʦʡ ʜʠʘʛʨʘʤʤʳ ʠ ʜʝʥʜʨʦʛʨʘʤʤʳ ʥʘʛʣʷʜʥʦ 

ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʡ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴʶ ʧʦ ʠʭ ʥʘʟʚʘʥʠʷʤ ʦʪʣʠʯʘʶʪʩʷ 

ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ ɺʘʨʣʘʤʦʚʘ ʆʣʝʛʘ ʆʣʝʛʦʚʠʯʘ ʠ ʃʫʮʝʥʢʦ ɽʚʛʝʥʠ ̫

ɺʝʥʠʘʤʠʥʦʚʠʯʘ, ʠʤʝʶʱʠʭ ʥʠʚʳʩʰʠʡ ʨʝʡʪʠʥʛ ʚ ʊʆʇ-10 (ʨʠʩʫʥʦʢ 16), ʘ 

ʥʘʠʙʦʣʝʝ ʩʭʦʜʥʳʤʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʦ ʠʭ ʥʘʟʚʘʥʠʷʤ ʷʚʣʷʶʪʩʷ ʨʘʙʦʪʳ 

ɹʦʙʳʨʴ ʄʘʢʩʠʤʘ ɺʣʘʜʠʤʠʨʦʚʠʯʘ ʠ ʊʠʪʦʚʘ ɺʠʪʘʣʠ ̫ʉʝʤʝʥʦʚʠʯʘ. 














