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ʥʦʡ ʦʙʣʘʩʪʠ ʧʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʝ ʤʦʜʝʣʠ. ɼʣʷ 
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ʞʝʥʠʷ: ɿʘʜʘʯʘ 1: ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʠʜʝʶ ʠ ʢʦʥʮʝʧ-

ʮʠʶ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ; ɿʘʜʘʯʘ 2: ʦʙʦʩʥʦʚʘʪʴ ʚʳ-

ʙʦʨ ʤʝʪʦʜʘ ʠ ʠʥʩʪʨʫʤʝʥʪʘ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ; ɿʘ-
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ʤʦʜʝʣʠ; ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʤʦʜʝʣʠ ʠ ʚʳʙʦʨ 

ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦʡ ʤʦʜʝʣʠ; ʨʝʰʝʥʠʝ ʚ ʥʘʠʙʦʣʝʝ 
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ʢʘʮʠʠ, ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʠʜʝʥʪʠʬʠʢʘʮʠʠ), ʧʦʜʜʝʨʞʢʠ 

ʧʨʠʥʷʪʠʷ ʨʝh ʝʥʠʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʜʝʣʠʨʫʝʤʦʡ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʝ ʤʦʜʝ-

ʣʠ. ɿʘʜʘʯʘ 4: ʦʧʠʩʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʦ-

ʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ. ɿʘʜʘʯʘ 5: ʨʘʩʩʤʦʪʨʝʪʴ ʦʛʨʘ-

ʥʠʯʝʥʠʷ ʠ ʥʝʜʦʩʪʘʪʢʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʝʛʦ ʨʘʟʚʠʪʠʷ ʧʫʪʝʤ ʠʭ 

ʧʨʝʦʜʦʣʝʥʠʷ ʵʪʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʥʝʜʦʩʪʘʪʢʦʚ. 

ʇʨʠʚʦʜʠʪʩʷ ʧʦʜʨʦʙʥʳʡ ʯʠʩʣʝʥʥʳʡ ʧʨʠʤʝʨ ʨʝʰʝ-

ʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 217 ʨʝʘʣʴ-

ʥʳʭ ʧʨʠʤʝʨʘʭ ʚʨrʘʱʠʚʘʥʠʷ ʧʰʝʥʠʮʳ ʥʘ ʧʦʣʷʭ 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. ɼʣʷ ʯʠʪʘʪʝʣʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪ-

ʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʛʨʫʟʢʠ ʜʘʥʥʦʛʦ ʯʠʩʣʝʥʥʦʛʦ ʧʨʠ-

ʤʝʨʘ ʠ ʫʩʪʘʥʦʚʢʠ ʝʛʦ ʫ ʩʝʙʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʜʣʷ 

ʠʟʫʯʝʥʠ ̫

 

The purpose of the article is to use automated system-

cognitive analysis (ASC-analysis) to study the impact 

of agrotechnological factors on the yield and quality of 

wheat and the use of the created models to solve the 

problems of forecasting, decision support and research 

of the simulated domain through the study of its mod-

el. To achieve this goal, the following tasks are set and 

solved, obtained by decomposition of the goal and are 

the stages of its achievement: Task 1: to formulate the 

idea and concept of solving the problem; Task 2: to 

justify the choice of method and tool for solving the 

problem; Task 3: to apply the selected method and tool 

to achieve this goal: cognitive structuring of the sub-

ject area; formalization of the subject area; synthesis 

and verification of the model; improving the quality of 

the model and the choice of the most reliable model; 

solution in the most reliable model of diagnostic prob-

lems (classification, recognition, identification), deci-

sion support and research of the simulated subject area 

by studying its model. Task 4: describe the effective-

ness of the proposed solution. Task 5: to consider the 

limitations and shortcomings of the proposed solution 

to the problem and the prospects for its development 

by overcoming these limitations and shortcomings. A 

detailed numerical example of solving the problems 

based on 217 real examples of wheat cultivation in the 

fields of the Krasnodar region is given. For readers, it 

is possible to download this numerical example and 

install it on your computer to study 
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1. ɺʚʝʜʝʥʠʝ (Introduction) 
ɺ ʥʘʰʝ ʚʨʝʤʷ ʚ Internet ʥʝʪʨʫʜʥʦ ʥʘʡʪʠ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʢʦ-

ʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʪʝʭ ʠʣʠ ʠʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ 

ʨʘʟʣʠʯʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ (ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥ-

ʜʘʮʠʠ)
1
.  

ʆʜʥʘʢʦ ʵʪʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʦʙʳʯʥʦ ʥʝ ʫʯʠʪʳʚʘʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦ-

ʙʝʥʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ 

ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʦʯʚ ʢʦʥʢʨʝʪʥʳʭ ʭʦʟʷʡʩʪʚ, ʪ.ʝ. ʥʝ ʨʘʡʦʥʠʨʦʚʘʥʳ, ʠʟ-ʟʘ 

ʯʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʥʘ ʧʨʘʢʪʠʢʝ ʤʦʞʝʪ 

ʟʘʤʝʪʥʦ ʩʥʠʞʘʪʴʩʷ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʥʝʦʙ-

ʭʦʜʠʤʦ ʠʭ ʨʘʡʦʥʠʨʦʚʘʪʴ (ʣʘʢʘʣʠʟʦʚʘʪʴ). ʇʨʦʮʝʩʩ ʞʝ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʨʝ-

ʢʦʤʝʥʜʘʮʠʡ ʧʦ ʩʫʪʠ ʤʘʣʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʦʮʝʩʩʘ ʠʭ ʨʘʟʨʘʙʦʪʢʠ ʠ ʷʚʣʷʝʪʩʷ 

ʚʝʩʴʤʘ ʜʣʠʪʝʣʴʥʳʤ, ʥʘʫʢʦʝʤʢʠʤ ʠ ʟʘʪʨʘʪʥʳʤ ʚʦ ʚʩʝʭ ʦʪʥʦʰʝʥʠʷʭ.  

ʆʜʥʘʢʦ ʦʜʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ: 

ï ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʭʦʟʷʡʩʪʚ ʠʤʝʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʘʛʨʦʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʠʟʤʝʥʷʪʩʷ ʚʦ ʚʨʝʤʝʥʠ; 

ï ʩʘʤʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ ʜʦʚʦʣʴʥʦ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʨʝʢʦ-

ʤʝʥʜʘʮʠʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ, ʤʦʛʫʪ ʧʨʦʩʪʦ ʤʦʨʘʣʴʥʦ 

ʫʩʪʘʨʝʪʴ ʥʝ ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʦ ʩʫʪʠ ʦʥʠ ʦʩʪʘʶʪʩʷ ʧʨʘʚʠʣʴʥʳʤʠ.  

ʇʦʵʪʦʤʫ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ ʥʝ 

ʪʦʣʴʢʦ ʤʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʭʦʟʷʡʩʪʚʘ (ʪ.ʝ. ʜʦʣʞʥʳ ʙʳʪʴ ʣʦʢʘʣʠʟʦʚʘʥʳ), 

ʥʦ ʪʘʢʞʝ ʠ ʜʦʣʞʥʳ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢʦ ʚʨʝʤʝʥʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. ɼʣʷ 

ʵʪʦʛʦ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʘʜʘʧʪʠʨʦʚʘʪʴ ʠ ʣʦ-

ʢʘʣʠʟʦʚʘʪʴ ʜʣʷ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʭʦʟʷʡʩʪʚ.  

ʆʜʥʘʢʦ ʵʪʦ ʚʝʩʴʤʘ ʧʨʦʙʣʝʤʘʪʠʯʥʦ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʦ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʜʣʠʪʝʣʴʥʳʭ 

(ʤʥʦʛʦʣʝʪʥʠʭ) ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʚʫʟʘʭ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʘʭ (ʅʀʀ), ʦʙʣʘʜʘʶʱʠʭ ʥʝʦʙʭʦʜʠʤʳʤ 

ʜʣʷ ʵʪʦʛʦ ʥʘʫʯʥʳʤ ʠ ʢʘʜʨʦʚʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʫʩʣʦʚʠʷʤʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ. ʇʦ ʵʪʠʤ ʧʨʠʯʠʥʘʤ ʚʫʟʳ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʳʝ ʅʀʀ ʧʨʦʩʪʦ ʧʦ ʩʚʦʠʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʣʦʢʘʣʠʟʦʚʘʪʴ 

ʠ ʘʜʘʧʪʠʨʦʚʘʪʴ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʚʩʝʭ ʠʣʠ ʦʩʥʦʚʥʦʡ 

ʤʘʩʩʳ ʭʦʟʷʡʩʪʚ, ʘ ʭʦʟʷʡʩʪʚʘ ʥʝ ʦʙʣʘʶʪ ʜʣʷ ʬʠʥʘʥʩʦʚʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, 

ʜʦʩʪʘʪʦʯʥʳʤʠ ʜʣʷ ʦʧʣʘʪʳ ʵʪʠʭ ʫʩʣʫʛ.  

ʇʦʵʪʦʤʫ ʚʦʟʥʠʢʘʝʪ ʩʣʝʜʫʶʱʘʷ ʧʨʦʙʣʝʤʘ: ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʘʛʨʦʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʘʜʘʧʪʠʨʦʚʘʪʴ ʠ ʣʦʢʘʣʠʟʦʚʘʪʴ ʜʣʷ 

ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʭʦʟʷʡʩʪʚ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʚ ʚʫʟʘʭ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ-

                                           

1
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ʥʳʭ ʅʀʀ ʥʝʪ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʵʪʦʛʦ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʘ ʫ ʩʘʤʠʭ ʭʦʟʷʡʩʪʚ 

ʥʝʪ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʦʧʣʘʪʳ ʵʪʠʭ ʫʩʣʫʛ. 

 

2. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ (Materials and methods) 
2.1. ʀʜʝʷ ʠ ʢʦʥʮʝʧʮʠʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ 
ʀʜʝʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʦʪʚʝʯʘʝʪ ʥʘ ʚʦʧʨʦʩ: çʏʪʦ ʜʣʷ ʵʪʦʛʦ ʜʦʣʞʥʦ 

ʙʳʪʴ ʩʜʝʣʘʥʦ?è, ʘ ʢʦʥʮʝʧʮʠʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʦʪʚʝʯʘʝʪ ʥʘ ʚʦʧʨʦʩ: çʂʘʢ 

ʵʪʦ ʩʜʝʣʘʪʴ?è ʈʝʘʣʠʟʘʮʠʷ ʠʜʝʠ ʠ ʢʦʥʮʝʧʮʠʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʦʙʝʩʧʝʯʠ-

ʚʘʶʪ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʠ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʚ ʨʝʰʝʥʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʧʨʦʙʣʝ-

ʤʳ ʥʘ ʧʨʘʢʪʠʢʝ ʥʝ ʥʘ ʦʪʜʝʣʴʥʦʤ ʧʨʠʤʝʨʝ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʧʨʠʤʝʨʘʭ, ʘ ʜʣʷ 

ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʭʦʟʷʡʩʪʚ. 

ʀʜʝʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʥʝ ʘʛʨʦʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʥʝ ʣʦʢʘʣʠʟʦʚʘʣʠʩʴ ʠ ʘʜʘʧʪʠʨʦʚʘʣʠʩʴ ʚʫʟʘʤʠ ʠ/ʠʣʠ 

ʅʀʀ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʭʦʟʷʡʩʪʚ, ʘ ʵʪʠ ʭʦʟʷʡʩʪʚʘ ʩʘʤʠ ʨʘʟʨʘʙʘʪʳʚʘʣʠ ʠ 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʘʜʘʧʪʠʨʦʚʘʣʠ ʵʪʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʩʝʙʷ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʝʘʣʠʟʘʮʠʷ ʵʪʦʡ ʠʜʝʠ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʥʘ ʧʨʘʢʪʠʢʝ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʣʠʙʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʫʞʝ ʚʳʧʦʣʥʝʥʳ, ʣʠʙʦ ʜʣʷ ʠʭ ʚʳʧʦʣʥʝʥʠʷ ʫʞʝ ʠʤʝ-

ʶʪʩʷ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʝʜʧʦʩʳʣʢʠ: 

1. ʅʝʦʙʭʦʜʠʤʳ ʥʘʢʘʧʣʠʚʘʝʤʳʝ ʠ ʘʢʪʫʘʣʴʥʳʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦ 

ʠʩʪʦʨʠʠ ʧʦʣʝʡ ʢʦʥʢʨʝʪʥʳʭ ʭʦʟʷʡʩʪʚ
2
, ʚ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʨʘʞʝʥʳ 

ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʨʘʟʣʠʯʥʳʝ ʛʦʜʳ ʥʘ ʵʪʠʭ ʧʦʣʷʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ ʠ ʧʦʣʫʯʝʥ-

ʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʳ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʣʴʭʦʟʢʫʣʴʪʫʨ, 

ʢʘʢ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʚʳʨʘʞʝʥʠʠ (ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ), ʪʘʢ ʠ 

ʦʯʝʥʴ ʞʝʣʘʪʝʣʴʥʦ, ʚ ʬʠʥʘʥʩʦʚʦʤ ʚʳʨʘʞʝʥʠʠ (ʧʨʠʙʳʣʴ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ).  

2. ʅʝʦʙʭʦʜʠʤʘ ʩʦʚʨʝʤʝʥʥʘʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ on-line 

ʪʝʭʥʦʣʦʛʠʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ (ʪ.ʝ. ʥʝ ʧʨʝʜʲʷʚʣʷʶʱʘʷ ʞʝʩʪʢʠʭ ʪʨʝʙʦ-

ʚʘʥʠʡ ʢ ʫʨʦʚʥʶ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ), ʥʘʭʦʜʷʱʘʷʩʷ ʚ ʧʦʣʥʦʤ ʦʪ-

ʢʨʳʪʦʤ ʙʝʩʧʣʘʪʥʦʤ ʜʦʩʪʫʧʝ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʢʘʢ ʨʘʟʨʘʙʦʪʢʫ ʠʥʪʝʣʣʝʢ-

ʪʫʘʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʨʘʙʦʪʢʫ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʚʦʟʜʝʣʳʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʭʦ-

ʟʷʡʩʪʚ ʥʘ ʦʩʥʦʚʝ ʠʭ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ (ʥʘʢʘʧʣʠʚʘʝʤʳʭ ʧʦ 

ʧ.1), ʪʘʢ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʵʪʠʭ ʧʨʠʣʦʞʝʥʠʡ ʚ ʨʝʞʠʤʘʭ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʘʜʘʧʪʘʮʠʶ ʵʪʠʭ ʨʝ-

ʢʦʤʝʥʜʘʮʠʡ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ. 

3. ʅʝʦʙʭʦʜʠʤʦ ʢʘʜʨʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʪ.ʝ. ʩʧʝʮʠʘʣʠʩʪʳ ʚ ʢʦʥʢʨʝʪʥʳʭ 

ʭʦʟʷʡʩʪʚʘʭ, ʩʧʦʩʦʙʥʳʝ ʨʝʰʘʪʴ ʟʘʜʘʯʠ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʚ ʧ.1 ʠ ʧ.2, ʘ 

ʪʘʢʞʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʢʦʤʧʴʶʪʝʨʳ ʠ ʜʦʩʪʫʧ ʚ Internet), ʘ ʪʘʢʞʝ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ, ʬʠʥʘʥʩʦʚʦʝ ʠ ʶʨʠʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝ-

ʥʠʝ. 

                                           
2
 https://yandex.ru/search/?text=ʕʣʝʢʪʨʦʥʥʘʷ%20ʢʥʠʛʘ%20ʠʩʪʦʨʠʠ%20ʧʦʣʝʡ%20ʧʦʤʦʞʝʪ%20ʘʛʨʦʥʦʤʫ  
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ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ ʂʫʙɻɸʋ, ˉ147(03), 2019 ʛʦʜʘ 

http://ej.kubagro.ru/2019/03/pdf/15.pdf  

5 

ʂʦʥʮʝʧʮʠʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩʦʩʪʦʠʪ ʚ ʧʦʩʪʘʥʦʚʢʝ ʢʦʥʢʨʝʪʥʳʭ 

ʟʘʜʘʯ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʘʣʠʟʘʮʠʶ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ ʚʳ-

ʰʝ ʠʜʝʠ ʠ ʜʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪʩʷ ʧʫʪʝʤ 

ʜʝʢʦʤʧʦʟʠʮʠʠ ʮʝʣʠ ʠ ʷʚʣʷʶʪʩʷ ʵʪʘʧʘʤʠ ʝʝ ʜʦʩʪʠʞʝʥʠʷ: 

ɿʘʜʘʯʘ 1: ʦʙʦʩʥʦʚʘʪʴ ʚʳʙʦʨ ʤʝʪʦʜʘ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ 

ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ; 

ɿʘʜʘʯʘ 2: ʧʨʠʤʝʥʠʪʴ ʚʳʙʨʘʥʥʳʡ ʤʝʪʦʜ ʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ ʜʦʩʪʠ-

ʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ:  

- ʟʘʜʘʯʘ 2.1: ʢʦʛʥʠʪʠʚʥʘʷ ʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ;  

- ʟʘʜʘʯʘ 2.2: ʬʦʨʤʘʣʠʟʘʮʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ;  

- ʟʘʜʘʯʘ 2.3: ʩʠʥʪʝʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʳʭ ʤʦʜʝ-

ʣʝʡ;  

- ʟʘʜʘʯʘ 2.4: ʚʝʨʠʬʠʢʘʮʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʳʭ 

ʤʦʜʝʣʝʡ;  

- ʟʘʜʘʯʘ 2.5: ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʤʦʜʝʣʠ ʠ ʚʳʙʦʨ ʥʘʠʙʦʣʝʝ ʜʦʩʪʦ-

ʚʝʨʥʦʡ ʤʦʜʝʣʠ;  

- ʟʘʜʘʯʘ 2.6: ʨʝʰʝʥʠʝ ʚ ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦʡ ʤʦʜʝʣʠ ʟʘʜʘʯ: ʧʨʦʛʥʦ-

ʟʠʨʦʚʘʥʠʷ (ʜʠʘʛʥʦʩʪʠʢʠ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʠʜʝʥʪʠʬʠʢʘʮʠʠ), 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʜʝʣʠʨʫʝʤʦʡ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ ʧʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʝ ʤʦʜʝʣʠ (ʢʦʛʥʠʪʠʚʥʳʝ ʜʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ ʠ 

ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ, ʘʛʣʦʤʝʨʘʪʠʚʥʘʷ ʢʦʛʥʠʪʠʚʥʘʷ ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʢʣʘʩʩʦʚ ʠ 

ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ, ʥʝʣʦʢʘʣʴʥʳʝ ʥʝʡʨʦʥʳ ʠ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, 3d-

ʠʥʪʝʛʨʘʣʴʥʳʝ ʢʦʛʥʠʪʠʚʥʳʝ ʢʘʨʪʳ, ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ). 

ɿʘʜʘʯʘ 3: ʂʨʘʪʢʦ ʦʧʠʩʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʦʙʝʩʧʝʯʝʥʠʷ: ʢʘʜʨʦʚʦʝ, 

ʪʝʭʥʠʯʝʩʢʦʝ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ, ʬʠʥʘʥʩʦʚʦʝ ʠ ʶʨʠʜʠʯʝ-

ʩʢʦʝ. 

ɿʘʜʘʯʘ 4: ʦʧʠʩʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ. 

ɿʘʜʘʯʘ 5: ʨʘʩʩʤʦʪʨʝʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʥʝʜʦʩʪʘʪʢʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʨʝ-

ʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʝʛʦ ʨʘʟʚʠʪʠʷ ʧʫʪʝʤ ʠʭ ʧʨʝʦʜʦʣʝʥʠʷ ʵʪʠʭ 

ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʥʝʜʦʩʪʘʪʢʦʚ; 

ʅʠʞʝ ʨʘʩʩʤʦʪʨʠʤ ʨʝʰʝʥʠʝ ʵʪʠʭ ʟʘʜʘʯ ʥʘ ʧʦʜʨʦʙʥʦʤ ʯʠʩʣʝʥʥʦʤ ʧʨʠ-

ʤʝʨʝ, ʦʩʥʦʚʘʥʥʦʤ ʥʘ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚʳʨʘʱʠʚʘʥʠʷ ʧʰʝʥʠʮʳ ʚ ʂʨʘʩʥʦ-

ʜʘʨʩʢʦʤ ʢʨʘʝ. 

 

2.2. ʆʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʤʝʪʦʜʘ ʠ ʠʥʩʪʨʫʤʝʥʪʘ  
ʨʝʝhʥʠʷ ʧʨʦʙʣʝʤʳ (ʟʘʜʘʯʘ 1) 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʳʡ ʘʥʘʣʠʟ (ɸʉʂ-ʘʥʘʣʠʟ) 

ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʬ. ɽ.ɺ. ʃʫʮʝʥʢʦ ʚ 2002 ʛʦʜʫ [1-2] ʜʣʷ ʨʝʰʝʥʠʷ ʰʠʨʦʢʦʛʦ 

ʢʣʘʩʩʘ ʟʘʜʘʯ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʜʠʘʛʥʦ-

ʩʪʠʢʠ, ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʜʝʣʠʨʫʝʤʦʡ ʧʨʝʜ-

ʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʝ ʤʦʜʝʣʠ. ɸʉʂ-ʘʥʘʣʠʟ ʠʤʝʝʪ ʧʨʦ-

ʛʨʘʤʤʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ï ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʢʦʛʥʠʪʠʚʥʫʶ ʘʥʘʣʠʪʠʯʝʩʢʫʶ 
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ʩʠʩʪʝʤʫ çʕʡʜʦʩ-ʍ++è (ʩʠʩʪʝʤʘ çʕʡʜʦʩè). ʉʠʩʪʝʤʘ çʕʡʜʦʩè ʚʳʛʦʜʥʦ ʦʪʣʠ-

ʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

- ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʧʦʩʪʘʥʦʚʢʝ, ʥʝ ʟʘʚʠʩʷʱʝʡ ʦʪ ʧʨʝʜʤʝʪ-

ʥʦʡ ʦʙʣʘʩʪʠ. ʇʦʵʪʦʤʫ ʦʥʘ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝ-

ʥʘ ʚʦ ʤʥʦʛʠʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ (http://lc.kubagro.ru/aidos/index.htm); 

- ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʥʦʤ ʦʪʢʨʳʪʦʤ ʙʝʩʧʣʘʪʥʦʤ ʜʦʩʪʫʧʝ 

(http://lc.kubagro.ru/aidos/_Aidos-X.htm), ʧʨʠʯʝʤ ʩ ʘʢʪʫʘʣʴʥʳʤʠ ʠʩʭʦʜʥʳʤʠ 

ʪʝʢʩʪʘʤʠ (http://lc.kubagro.ru/__AIDOS-X.txt); 

- ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʪ.ʝ. ʦʥʘ ʥʝ ʪʨʝʙʫʝʪ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʧʝ-

ʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

(ʝʩʪʴ ʘʢʪ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ çʕʡʜʦʩè 1987 ʛʦʜʘ) 

(http://lc.kubagro.ru/aidos/aidos02/PR-4.htm); 

- ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʝ ʚʳʷʚʣʝʥʠʝ ʚ ʩʦʧʦʩʪʘʚʠʤʦʡ ʬʦʨʤʝ ʩʠʣʳ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʚ ʥʝʧʦʣʥʳʭ ʟʘʰʫʤʣʝʥ-

ʥʳʭ ʚʟʘʠʤʦʟʘʚʠʩʠʤʳʭ (ʥʝʣʠʥʝʡʥʳʭ) ʜʘʥʥʳʭ ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʨʘʟʤʝʨʥʦʩʪʠ 

ʯʠʩʣʦʚʦʡ ʠ ʥʝ ʯʠʩʣʦʚʦʡ ʧʨʠʨʦʜʳ, ʠʟʤʝʨʷʝʤʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʰʢʘʣ 

(ʥʦʤʠʥʘʣʴʥʳʭ, ʧʦʨʷʜʢʦʚʳʭ ʠ ʯʠʩʣʦʚʳʭ) ʠ ʚ ʨʘʟʣʠʯʥʳʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝ-

ʥʠʷ (ʪ.ʝ. ʥʝ ʧʨʝʜʲʷʚʣʷʝʪ ʞʝʩʪʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʜʘʥʥʳʤ, ʢʦʪʦʨʳʝ ʥʝʚʦʟ-

ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ, ʘ ʦʙʨʘʙʘʪʳʚʘʝʪ ʪʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʝʩʪʴ); 

- ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʦʢʘʣʴʥʳʭ (ʧʦʩʪʘʚʣʷʝʤʳʭ ʩ ʠʥʩʪʘʣ-

ʣʷʮʠʝʡ) ʠ ʦʙʣʘʯʥʳʭ ʫʯʝʙʥʳʭ ʠ ʥʘʫʯʥʳʭ ʧʨʠʣʦʞʝʥʠʡ (ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʠʭ 31 ʠ 147, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) (http://lc.kubagro.ru/aidos/Presentation_Aidos-

online.pdf); 

- ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʫʣʴʪʠʷʟʳʯʥʫʶ ʧʦʜʜʝʨʞʢʫ ʠʥʪʝʨʬʝʡʩʘ ʥʘ 44 ʷʟʳʢʘʭ. 

ʗʟʳʢʦʚʳʝ ʙʘʟʳ ʚʭʦʜʷʪ ʚ ʠʥʩʪʘʣʣʷʮʠʶ ʠ ʤʦʛʫʪ ʧʦʧʦʣʥʷʪʴʩʷ ʚ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʦʤ ʨʝʞʠʤʝ; 

- ʧʦʜʜʝʨʞʠʚʘʝʪ on-line ʩʨʝʜʫ ʥʘʢʦʧʣʝʥʠʷ ʟʥʘʥʠʡ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʚʦ ʚʩʝʤ ʤʠʨʝ (http://aidos.byethost5.com/map3.php); 

- ʥʘʠʙʦʣʝʝ ʪʨʫʜʦʝʤʢʠʝ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ ʦʧʝʨʘʮʠʠ ʩʠʥ-

ʪʝʟʘ ʤʦʜʝʣʝʡ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʘʣʠʟʫʝʪ ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩ-

ʩʦʨʘ (GPU), ʯʪʦ ʥʘ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯʘʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʢʦʨʝʥʠʝ ʨʝʰʝʥʠʝ 

ʵʪʠʭ ʟʘʜʘʯ ʚ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ ʨʘʟ, ʯʪʦ ʨʝʘʣʴʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʪʝʣʣʝʢʪʫ-

ʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʙʦʣʴʰʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʙʦʣʴʰʠʭ ʟʥʘ-

ʥʠʡ; 

- ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʩʭʦʜʥʳʭ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ 

ʠʥʬʦʨʤʘʮʠʶ, ʘ ʝʝ ʚ ʟʥʘʥʠʷ ʠ ʨʝʰʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʠʭ ʟʥʘʥʠʡ ʟʘʜʘʯ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ ʧʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʝ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʦʡ ʤʦʜʝʣʠ, ʛʝʥʝʨʠʨʫʷ 

ʧʨʠ ʵʪʦʤ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʘʙʣʠʯʥʳʭ ʠ ʛʨʘʬʠʯʝʩʢʠʭ ʚʳʭʦʜʥʳʭ 

ʬʦʨʤ (ʨʘʟʚʠʪʠʷ ʢʦʛʥʠʪʠʚʥʘʷ ʛʨʘʬʠʢʘ), ʫ ʤʥʦʛʠʭ ʠʟ ʢʦʪʦʨʳʭ ʥʝʪ ʥʠʢʘʢʠʭ 

ʘʥʘʣʦʛʦʚ ʚ ʜʨʫʛʠʭ ʩʠʩʪʝʤʘʭ (ʧʨʠʤʝʨʳ ʥʝʢʦʪʦʨʳʭ ʬʦʨʤ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ 

ʚ ʨʘʙʦʪʝ: http://lc.kubagro.ru/aidos/aidos18_LLS/aidos18_LLS.pdf). 

http://lc.kubagro.ru/aidos/index.htm
http://lc.kubagro.ru/aidos/_Aidos-X.htm
http://lc.kubagro.ru/__AIDOS-X.txt
http://lc.kubagro.ru/aidos/aidos02/PR-4.htm
http://lc.kubagro.ru/aidos/Presentation_Aidos-online.pdf
http://lc.kubagro.ru/aidos/Presentation_Aidos-online.pdf
http://aidos.byethost5.com/map3.php
http://lc.kubagro.ru/aidos/aidos18_LLS/aidos18_LLS.pdf
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ɺʩʝʤ ʵʪʠʤ ʠ ʦʙʫʩʣʦʚʣʝʥ ʚʳʙʦʨ ɸʉʂ-ʘʥʘʣʠʟʘ ʠ ʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠʥ-

ʩʪʨʫʤʝʥʪʘʨʠʷ ï ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ çʕʡʜʦʩè ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʧʨʦʙʣʝʤʳ. 

 

2.2.1 ʉʫʪʴ ʤʝʪʦʜʘ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ɸʉʂ-ʘʥʘʣʠʟʘ 

ʉʫʪʴ ʤʝʪʦʜʘ ɸʉʂ-ʘʥʘʣʠʟʘ ʩʦʩʪʦʠʪ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʧʦʚʳʰʝʥʠʠ 

ʩʪʝʧʝʥʠ ʬʦʨʤʘʣʠʟʘʮʠʠ ʤʦʜʝʣʠ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʜʘʥʥʳʭ ʚ ʠʥʬʦʨʤʘʮʠʶ, ʘ 

ʝʝ ʚ ʟʥʘʥʠʷ ʠ ʨʝʰʝʥʠʠ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʟʥʘʥʠʡ ʟʘʜʘʯ ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ʨʘʩʧʦ-

ʟʥʘʚʘʥʠʷ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ), ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝ-

ʥʠʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʜʝʣʠʨʫʝʤʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ (ʨʠʩʫʥʢʠ 1 ʠ 2) [3]. 

ɺ ɸʉʂ-ʘʥʘʣʠʟʝ ʢʘʞʜʳʡ ʠʟ ʦʙʲʝʢʪʦʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ (ʦʧʨʝʜʝ-

ʣʝʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ, ʢʦʥʢʨʝʪʥʳʡ ʦʙʲʝʢʪ ʠʣʠ ʝʛʦ ʩʦʩʪʦʷʥʠʝ) ʬʦʨʤʘʣʴʥʦ 

ʦʧʠʩʳʚʘʶʪʩʷ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʩ ʧʦʤʦʱʴʶ ʛʨʘʜʘʮʠʡ ʦʧʠʩʘʪʝʣʴʥʳʭ ʰʢʘʣ ʠ 

ʩ ʧʦʤʦʱʴʶ ʛʨʘʜʘʮʠʡ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʰʢʘʣ (ʪʘʙʣʠʮʘ 1). 
 

ʊʘʙʣʠʮʘ 1 ï ʉʊɸʊʀʏʅɸʗ, ɼʀʅɸʄʀʏʅɸʗ ʀ ʆɹʆɹʑɽʅʅɸʗ 

ʀʅʊɽʈʇʈɽʊɸʎʀʀ ʐʂɸʃ ʀ ɻʈɸɼɸʎʀʁ 
 ̄ ʉʪʘʪʠʯʥʘʷ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ɼʠʥʘʤʠʯʥʘʷ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʆʙʦʙʱʝʥʥʘʷ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

1 ʉʚʦʡʩʪʚʦ ʌʘʢʪʦʨ ʆʧʠʩʘʪʝʣʴʥʘʷ ʰʢʘʣʘ 

2 ʉʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ 

ʩʚʦʡʩʪʚʘ ʠʣʠ ʝʛʦ ʥʘʣʠʯʠʝ 

ɿʥʘʯʝʥʠʝ ʬʘʢʪʦʨʘ ɻʨʘʜʘʮʠʷ ʦʧʠʩʘʪʝʣʥɹʦʡ 

ʰʢʘʣʳ 

3 ʉʧʦʩʦʙ ʛʨʫʧʧʠʨʦʚʢʠ ʦʙʲ-

ʝʢʪʦʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨ-

ʢʠ 

ʉʧʦʩʦʙ ʛʨʫʧʧʠʨʦʚʢʠ ʩʦ-

ʩʪʦʷʥʠʡ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʘʷ ʰʢʘ-

ʣʘ 

4 ʂʣʘʩʩ, ʦʙʦʙʱʝʥʥʘʷ ʛʨʫʧ-

ʧʘ ʦʙʲʝʢʪʦʚ ʦʙʫʯʘʶʱʝʡ 

ʚʳʙʦʨʢʠ 

ʂʣʘʩʩ, ʩʦʩʪʦʷʥʠʝ ʦʙʝ̡ʢʪʘ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚ-

ʣʝʥʠʷ 

ɻʨʘʜʘʮʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠ-

ʦʥʥʦʡ ʰʢʘʣʳ 

 

ʂʣʘʩʩʳ ʦʧʠʩʳʚʘʶʪʩʷ ʛʨʘʜʘʮʠʷʤʠ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʰʢʘʣ. ʌʘʢʪʦ-

ʨʳ ʬʦʨʤʘʣʴʥʦ ʦʧʠʩʳʚʘʶʪʩʷ ʦʧʠʩʘʪʝʣʴʥʳʤʠ ʰʢʘʣʘʤʠ, ʘ ʟʥʘʯʝʥʠʷ ʬʘʢʪʦʨʦʚ 

ï ʛʨʘʜʘʮʠʷʤʠ ʦʧʠʩʘʪʝʣʴʥʳʭ ʰʢʘʣ. ɺ ʩʪʘʪʠʯʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʰʘʝʪʩʷ 

ʟʘʜʘʯʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʘ ʚ ʜʠʥʘʤʠʯʥʦʡ ï ʟʘʜʘʯʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʧʨʠʥʷ-

ʪʠʷ ʨʝʰʝʥʠʡ. ɿʘʜʘʯʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʙʨʘʪʥʦʡ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʟʘʜʘʯʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ: ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʧʦ ʟʥʘʯʝʥʠʷʤ ʬʘʢʪʦʨʦʚ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʫʜʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘ ʧʨʠ ʧʨʠʥʷʪʠʠ 

ʨʝʰʝʥʠʡ ʥʘʦʙʦʨʦʪ, ʧʦ ʟʘʜʘʥʥʦʤʫ ʮʝʣʝʚʦʤʫ ʙʫʜʫʱʝʤʫ ʩʦʩʪʦʷʥʠʶ ʦʙʲʝʢʪʘ 

ʫʧʨʘʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʝ (ʜʝʪʝʨʤʠʥʠʨʫʶʱʠʝ) ʝʛʦ ʟʥʘ-

ʯʝʥʠʷ ʬʘʢʪʦʨʦʚ. 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʙʦʣʴʰʝ ʧʦʜʭʦ-

ʜʠʪ ʜʠʥʘʤʠʯʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ, ʢʦʪʦʨʦʡ ʤʳ ʠ ʙʫʜʝʤ ʧʦʣʴʟʦʚʘʪʴʩʷ, ʘ 

ʦʙʦʙʱʝʥʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʜʭʦʜʠʪ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ. 
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ɼɸʅʅʓɽ
(ʀʅʌʆʈʄɸʎʀʗ, ɿɸʇʀʉɸʅʅɸʗ

ʅɸ ʂɸʂʆʄ-ʃʀɹʆ ʗɿʓʂɽ ʀʃʀ ɺ ʉʀʉʊɽʄɽ ʂʆɼʀʈʆɺɸʅʀʗ
ʅɸ ʅʆʉʀʊɽʃɽ ʀʃʀ ʅɸʍʆɼʗʑɸʗʉʗ ɺ ʂɸʅɸʃɽ ʉɺʗɿʀ

ʀ ʈɸʉʉʄɸʊʈʀɺɸɽʄɸʗ ɹɽɿʆʊʅʆʉʀʊɽʃʔʅʆ
ʂ ɽɽ ʉʄʓʉʃʆɺʆʄʋ ʉʆɼɽʈɾɸʅʀʖ)

ʀʅʌʆʈʄɸʎʀʗ
(ʆʉʄʓʉʃɽʅʅʓɽ ɼɸʅʅʓɽ, ʊ.ɽ. ʉʆɻʃɸʉʅʆ ʂʆʅʎɽʇʎʀʀ
ʉʄʓʉʃɸ ʐɽʅʂɸ-ɸɹɽʃʔʉʆʅɸ ɼɸʅʅʓɽ, ɺ ʂʆʊʆʈʓʍ

ɺʓʗɺʃɽʅʓ ʇʈʀʏʀʅʅʆ-ʉʃɽɼʉʊɺɽʅʅʓɽ ɿɸɺʀʉʀʄʆʉʊʀ)

ɿʅɸʅʀʗ

(ʀʅʌʆʈʄɸʎʀʗ, ʇʆʃɽɿʅɸʗ

ɼʃʗ ɼʆʉʊʀɾɽʅʀʗ ʎɽʃɽʁ,

ʊ.ɽ. ʋʇʈɸɺʃɽʅʀʗ)

ʇʦʩʪʘʥʦʚʢʘ ʮʝʣʝʡ,

ʦʮʝʥʢʘ ʟʥʘʢʘ ʠ ʩʪʝʧʝʥʠ

ʚʣʠ̫ʥʠ̫ ʠʥʬʦʨʤʘʮʠʠ

ʥʘ ʠʭ ʜʦʩʪʠʞʝʥʠʝ

ɸʥʘʣʠʟ ʜʘʥʥr ʭ -

ʚr ʚ̫ʣʝʥʠʝ ʚ ʥʠʭ

ʩʦʙr ʪʠʡ ʠ ʧʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥr ʭ ʩʚ̫ʟʝʡ

ʤʝʞʜʫ ʩʦʙr ʪʠ̫ʤʠ

ʆ ʩʦʦʪʥʦh ʝʥʠʠ ʩʦʜʝʨʞʘʥʠ̫ ʧʦʥ̫ʪʠʡ: çɼʘʥʥr ʝè, çʀʥʬʦʨʤʘʮʠ̫è ʠ çɿʥʘʥʠ̫è

  
ʈʠʩʫʥʦʢ 1. ʆ ʩʦʦʪʥʦʰʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʧʦʥʷʪʠʡ:  

çʜʘʥʥʳʝè, çʠʥʬʦʨʤʘʮʠʷè ʠ çʟʥʘʥʠʷè ʚ ɸʉʂ-ʘʥʘʣʠʟʝ 
 

ʇʦʩʣʝʜʦʚʘʪʝʣɹʥʦʩʪɹ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥr ʭ, ʠʥʬʦʨʤʘʮʠʠ ʠ ʟʥʘʥʠʡ ʚ ʩʠʩʪʝʤʝ çʕʡʜʦʩ-ʍ++è

ʂʦʛʥʠʪʠʚʥʦ-ʮʝʣʝʚʘ̫ ʩʪʨʫʢʪʫʨʠʟʘʮʠ̫ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ

(ʥʝʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥr ʡ ʚ ʩʠʩʪʝʤʝ çʕʡʜʦʩ-ʍ++è ɻʪʘʧ ɸʉʂ-ʘʥʘʣʠʟʘ)

ʌʦʨʤʘʣʠʟʘʮʠ̫ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ

Class_Sc, Gr_ClSc

ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥr ʝ

ʢhʘʣr  ʠ ʛʨʘʜʘʮʠʠ Opis_Sc, Gr_OpSc

ʆʧʠʩʘʪʝʣɹʥr ʝ

ʢhʘʣr  ʠ ʛʨʘʜʘʮʠʠ

Inp_data, Inp_data.xls

ʀʩʭʦʜʥr ʝ ʜʘʥʥr ʝ

ʆʙʫʯʘʁ ʘɦ̫ ʚr ʙʦʨʢʘ,

ʚɻʝʥʪʦʣʦʛʠʯʝʩʢʘ̫

ʙʘʟʘ ʜʘʥʥr ʭ
Obi_zag

ɿʘʛʦʣʦʚʢʠ ʦʙ̡ʝʢʪʦʚ

ʦʙʫʯʘʁ ʝɦʡ ʚrʙʦʨʢʠ

Obi_Kcl

ʂʦʜr  ʢʣʘʩʩʦʚ ʦʙ̡ʝʢʪʦʚ

ʦʙʫʯʘʁ ʝɦʡ ʚrʙʦʨʢʠ
Obi_Krg

ʂʦʜr  ʧʨʠʟʥʘʢʦʚ ʦʙ̡ʝʢʪʦʚ

ʦʙʫʯʘʁ ʝɦʡ ʚrʙʦʨʢʠ

ʉʨʝʜʩʪʚʘ ʢʦʜʠʨʦʚʘʥʠ̫

ʠʩʭʦʜʥr ʭ ʜʘʥʥr ʭ

ʉʠʥʪʝʟ ʠ ʚʝʨʠʬʠʢʘʮʠ̫ ʤʦʜʝʣʝʡ

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ

ʤʦʜʝʣʠ

ʉʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥr ʝ

ʤʦʜʝʣʠ (ʤʦʜʝʣʠ ʟʥʘʥʠʡ)

(ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʘ̫

ʪʠʧʠʟʘʮʠ̫)

Abs

ʄʘʪʨʠʮʘ ʘʙʩʦʣʁ ʪʥr ʭ ʯʘʩʪʦʪ

(ʤʘʪʨʠʮʘ ʩʦʧʨ̫ʞʝʥʥʦʩʪʠ,

ʢʦʨʨʝʣ̫ʮʠʦʥʥʘ̫ ʤʘʪʨʠʮʘ)

Prc2

ʄʘʪʨʠʮʘ ʫʩʣʦʚʥr ʭ

ʠ ʙʝʟʫʩʣʦʚʥr ʭ ʧʨʦʮʝʥʪʥr ʭ

ʨʘʩʧʨʝʜʝʣʝʥʠʡ, ʨʘʩʯʠʪʘʥʥʘ̫

ʧʦ ʯʠʩʣʫ ʦʙ̡ʝʢʪʦʚ ʢʣʘʩʩʦʚ

Prc1

ʄʘʪʨʠʮʘ ʫʩʣʦʚʥr ʭ

ʠ ʙʝʟʫʩʣʦʚʥr ʭ ʧʨʦʮʝʥʪʥr ʭ

ʨʘʩʧʨʝʜʝʣʝʥʠʡ, ʨʘʩʯʠʪʘʥʥʘ̫

ʧʦ ʯʠʩʣʫ ʧʨʠʟʥʘʢʦʚ ʢʣʘʩʩʦʚ

INF3
ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ

ʬʘʢʪʠʯʝʩʢʠʤʠ ʠ

ʪʝʦʨʝʪʠʯʝʩʢʠ

ʦʞʠʜʘʝʤr ʤʠ

ʯʘʩʪʦʪʘʤʠ

INF2
ʂʦʣʠʯʝʩʪʚʦ

ʟʥʘʥʠʡ ʧʦ

ɸ.ʍʘʨʢʝʚʠʯʫ

INF5
ROI-return on

investment

INF6
ʈʘʟʥʦʩʪɹ

ʫʩʣʦʚʥʦʡ ʠ

ʙʝʟʫʩʣʦʚʥʦʡ

ʚʝʨʦ̫ʪʥʦʩʪʝʡ

INF1
ʂʦʣʠʯʝʩʪʚʦ

ʟʥʘʥʠʡ ʧʦ

ɸ.ʍʘʨʢʝʚʠʯʫ

INF4
ROI-return on

investment

INF6
ʈʘʟʥʦʩʪɹ

ʫʩʣʦʚʥʦʡ ʠ

ʙʝʟʫʩʣʦʚʥʦʡ

ʚʝʨʦ̫ʪʥʦʩʪʝʡ

ɺr ʙʦʨ

ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦʡ

ʤʦʜʝʣʠ

ʈʝh ʝʥʠʝ ʟʘʜʘʯ ʨʘʩʧʦʟʥʘʚʘʥʠ̫

ʩʠʩʪʝʤʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ

ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠ̫

ʈʝh ʝʥʠʝ

ʟʘʜʘʯ ʈʝh ʝʥʠʝ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠ̫

(ʧʦʜʜʝʨʞʢʠ ʧʨʠʥ̫ʪʠ̫ ʨʝh ʝʥʠʡ)

ʈʝh ʝʥʠʝ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠ̫

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʫʪʝʤ

ʠʩʩʣʝʜʦʚʘʥʠ̫ ʝʝ ʤʦʜʝʣʠ

 
ʈʠʩʫʥʦʢ 2. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʚ ʠʥʬʦʨʤʘ-

ʮʠʶ, ʘ ʝʝ ʚ ʟʥʘʥʠʷ ʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚ ɸʉʂ-ʘʥʘʣʠʟʝ ʠ ʩʠʩʪʝʤʝ çʕʡʜʦʩè 
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ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧʳ ʬʘʢʪʦʨʦʚ: ʬʠʟʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ (ʩʫʙʲʝʢʪʠʚʥʳʝ) ʠ ʚ ʢʘʞʜʦʡ ʠʟ ʵʪʠʭ 

ʛʨʫʧʧ ʝʩʪʴ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʬʘʢʪʦʨʦʚ, ʪ.ʝ. ʝʩʪʴ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ 

ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʤʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʤʥʦʛʦ ʧʩʠʭʦʣʦ-

ʛʠʯʝʩʢʠʭ, ʥʦ ʚ ɸʉʂ-ʘʥʘʣʠʟʝ ʚʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩ ʦʜʥʦʡ 

ʝʜʠʥʩʪʚʝʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ: ʩʢʦʣʴʢʦ ʠʥʬʦʨʤʘʮʠʠ ʩʦʜʝʨʞʠʪʩʷ ʚ ʠʭ ʟʥʘ-

ʯʝʥʠʷʭ ʦ ʧʝʨʝʭʦʜʝ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʥʘ ʢʦʪʦʨʳʡ ʦʥʠ 

ʜʝʡʩʪʚʫʶʪ, ʚ ʦʧʨʝʜʝʣʝʥʥʦʝ ʙʫʜʫʱʝʝ ʩʦʩʪʦʷʥʠʝ, ʦʧʠʩʳʚʘʝʤʦʝ ʢʣʘʩʩʦʤ 

(ʛʨʘʜʘʮʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʰʢʘʣʳ), ʠ ʧʨʠ ʵʪʦʤ ʩʠʣʘ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʚʣʠ-

ʷʥʠʷ ʚʩʝʭ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ ʥʘ ʦʙʲʝʢʪ ʠʟʤʝʨʷʝʪʩʷ ʚ ʦʜʥʠʭ ʦʙʱʠʭ ʜʣʷ 

ʚʩʝʭ ʬʘʢʪʦʨʦʚ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ: ʝʜʠʥʠʮʘʭ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ 

[3].  
 

2.2.2. ʉʠʥʪʝʟ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʳʭ ʤʦʜʝʣʝʡ 
ʠ ʯʘʩʪʥʳʝ ʢʨʠʪʝʨʠʠ 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ɸʉʂ-ʘʥʘʣʠʟʘ ʠ ʩʠʩʪʝʤʳ çʕʡʜʦʩè ʦʩʥʦʚʘʥʘ 

ʥʘ ʩʠʩʪʝʤʥʦʡ ʥʝʯʝʪʢʦʡ ʠʥʪʝʨʚʘʣʴʥʦʡ ʤʘʪʝʤʘʪʠʢʝ [22] ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦ-

ʧʦʩʪʘʚʠʤʫʶ ʦʙʨʘʙʦʪʢʫ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʠ ʟʘʰʫʤ-

ʣʝʥʥʳʭ ʚʟʘʠʤʦʟʘʚʠʩʠʤʳʭ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ 

ʰʢʘʣ (ʥʦʤʠʥʘʣʴʥʳʭ, ʧʦʨʷʜʢʦʚʳʭ ʠ ʯʠʩʣʦʚʳʭ) ʠ ʨʘʟʣʠʯʥʳʭ ʝʜʠʥʠʮʘʭ ʠʟ-

ʤʝʨʝʥʠʷ [3].  

ʉʫʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ɸʉʂ-ʘʥʘʣʠʟʘ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ.  

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʦʩʥʦʚʝ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʤʘʪʨʠʮʘ ʘʙʩʦʣʶʪʥʳʭ ʯʘʩʪʦʪ (ʨʠʩʫʥʦʢ 2 ʠ ʪʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 ï ʄʘʪʨʠʮʘ ʘʙʩʦʣʶʪʥʳʭ ʯʘʩʪʦʪ 
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ʅʘ ʝʝ ʦʩʥʦʚʝ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʤʘʪʨʠʮʳ ʫʩʣʦʚʥʳʭ ʠ ʙʝʟʫʩʣʦʚʥʳʭ 

ʧʨʦʮʝʥʪʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ (ʪʘʙʣʠʮʘ 3). 

ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ɸʉʂ-ʘʥʘʣʠʟʝ ʠ ʝʛʦ ʧʨʦʛʨʘʤʤʥʦʤ ʠʥʩʪʨʫʤʝʥʪʘʨʠʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʝ çʕʡʜʦʩè ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʚʘ ʩʧʦʩʦʙʘ ʨʘʩʯʝʪʘ 

ʤʘʪʨʠʮ ʫʩʣʦʚʥʳʭ ʠ ʙʝʟʫʩʣʦʚʥʳʭ ʧʨʦʮʝʥʪʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ: 

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 3 ï ʄʘʪʨʠʮʘ ʫʩʣʦʚʥʳʭ ʠ ʙʝʟʫʩʣʦʚʥʳʭ ʧʨʦʮʝʥʪʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ 

 

ʂʣʘʩʩʳ ɹʝʟʫʩʣʦʚʥʘʷ 
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ɿʘʪʝʤ ʥʘ ʦʩʥʦʚʝ ʪʘʙʣʠʮʳ 3 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʯʘʩʪʥʳʭ ʢʨʠʪʝʨʠʝʚ, 

ʧʨʠʚʝʜʝʥʥʳʭ ʪʘʙʣʠʮʝ 4, ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʤʘʪʨʠʮʳ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʳʭ 

ʤʦʜʝʣʝʡ (ʨʠʩʫʥʦʢ 2, ʪʘʙʣʠʮʘ 5). 
 

ʊʘʙʣʠʮʘ 4 ï ʈʘʟʣʠʯʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʬʦʨʤʳ ʯʘʩʪʥʳʭ ʢʨʠʪʝʨʠʝʚ ʟʥʘʥʠʡ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʤʦʜʝʣʠ ʟʥʘʥʠʡ 

ʠ ʯʘʩʪʥʳʡ ʢʨʠʪʝʨʠʡ 

ɺʳʨʘʞʝʥʠʝ ʜʣʷ ʯʘʩʪʥʦʛʦ ʢʨʠʪʝʨʠʷ 

ʯʝʨʝʟ  

ʦʪʥʦʩʠʪʝʣʴʥʳʝ  

ʯʘʩʪʦʪ r

ʯʝʨʝʟ  

ʘʙʩʦʣʶʪʥʳʝ ʯʘʩʪʦʪʳ 

ABS, ʤʘʪʨʠʮʘ ʘʙʩʦʣʶʪʥʳʭ ʯʘʩʪʦʪ --- ijN  

PRC1, ʤʘʪʨʠʮʘ ʫʩʣʦʚʥʳʭ ʠ ʙʝʟʫʩʣʦʚ-

ʥʳʭ ʧʨʦʮʝʥʪʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ, ʚ ʢʘ-

ʯʝʩʪʚʝ jNS  ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʫʤʤʘʨʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʟʥʘʢʦʚ ʧʦ ʢʣʘʩʩʫ 

--- 

j
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N

N
P

S
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PRC2, ʤʘʪʨʠʮʘ ʫʩʣʦʚʥʳʭ ʠ ʙʝʟʫʩʣʦʚ-

ʥʳʭ ʧʨʦʮʝʥʪʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ, ʚ ʢʘ-

ʯʝʩʪʚʝ jNS  ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʫʤʤʘʨʥʦʝ 
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j

ij

ij
N

N
P

S
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ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ ʦʙʫʯʘʶʱʝʡ ʚʳ-

ʙʦʨʢʠ 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 

i

ij

ij
P

P
LogI 2³Y=  

ji

ij

ij
NN

NN
LogI 2³Y=  

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 ʦʙ-

ʥʘʨʫʞʝʥ i-ʡ ʧʨʠʟʥʘʢ. 

i

ij

ij
P

P
LogI 2³Y=  

ji

ij

ij
NN

NN
LogI 2³Y=  

INF3, ʯʘʩʪʥʳʡ ʢʨʠʪʝʨʠʡ: ʍʠ-ʢʚʘʜʨʘʪ: 

ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ ʬʘʢʪʠʯʝʩʢʠʤʠ ʠ ʪʝʦ-

ʨʝʪʠʯʝʩʢʠ ʦʞʠʜʘʝʤʳʤʠ ʘʙʩʦʣʶʪʥʳʤʠ 

ʯʘʩʪʦʪʘʤʠ 

--- 
N

NN
NI

ji

ijij -=  

INF4, ʯʘʩʪʥʳʡ ʢʨʠʪʝʨʠʡ: ROI - Return 

On Investment, 1-ʡ ʚʘʨʠʘʥʪ ʨʘʩʯʝʪʘ ʚʝ-

ʨʦʷʪʥʦʩʪʝʡ: Nj ï ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʧʨʠʟʥʘʢʦʚ ʧʦ j-ʤʫ ʢʣʘʩʩʫ 
i

iij

i

ij

ij
P

PP

P

P
I

-
=-= 1  1-=

ji

ij

ij
NN

NN
I  

INF5, ʯʘʩʪʥʳʡ ʢʨʠʪʝʨʠʡ: ROI - Return 

On Investment, 2-ʡ ʚʘʨʠʘʥʪ ʨʘʩʯʝʪʘ ʚʝ-

ʨʦʷʪʥʦʩʪʝʡ: Nj ï ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʦʙʲʝʢʪʦʚ ʧʦ j-ʤʫ ʢʣʘʩʩʫ 
i

iij

i

ij

ij
P

PP

P

P
I

-
=-= 1  1-=

ji

ij

ij
NN

NN
I  

INF6, ʯʘʩʪʥʳʡ ʢʨʠʪʝʨʠʡ: ʨʘʟʥʦʩʪʴ 

ʫʩʣʦʚʥʦʡ ʠ ʙʝʟʫʩʣʦʚʥʦʡ ʚʝʨʦʷʪʥʦʩʪʝʡ, 

1-ʡ ʚʘʨʠʘʥʪ ʨʘʩʯʝʪʘ ʚʝʨʦʷʪʥʦʩʪʝʡ: Nj ï 

ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʟʥʘʢʦʚ ʧʦ j-

ʤʫ ʢʣʘʩʩʫ 

iijij PPI -=  
N

N

N

N
I i

j

ij

ij -=  

INF7, ʯʘʩʪʥʳʡ ʢʨʠʪʝʨʠʡ: ʨʘʟʥʦʩʪʴ 

ʫʩʣʦʚʥʦʡ ʠ ʙʝʟʫʩʣʦʚʥʦʡ ʚʝʨʦʷʪʥʦʩʪʝʡ, 

2-ʡ ʚʘʨʠʘʥʪ ʨʘʩʯʝʪʘ ʚʝʨʦʷʪʥʦʩʪʝʡ: Nj ï 

ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ ʧʦ j-

ʤʫ ʢʣʘʩʩʫ 

iijij PPI -=  
N

N

N

N
I i

j

ij

ij -=  

 

ʆʙʦʟʥʘʯʝʥʠʷ ʢ ʪʘʙʣʠʮʝ 4: 
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 ʧʨʦ-

ʰʣʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʦ ʚʩʝʡ ʚʳʙʦʨʢʝ. 
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I ij ï ʯʘʩʪʥʳʡ ʢʨʠʪʝʨʠʡ ʟʥʘʥʠʡ: ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʥʠʡ ʚ ʬʘʢʪʝ ʥʘʙʣʶʜʝʥʠʷ i-ʛʦ ʟʥʘ-

ʯʝʥʠʷ ʧʨʦʰʣʦʛʦ ʧʘʨʘʤʝʪʨʘ ʦ ʪʦʤ, ʯʪʦ ʦʙʲʝʢʪ ʧʝʨʝʡʜʝʪ ʚ ʩʦʩʪʦʷʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʝʝ j-ʤʫ ʟʥʘʯʝʥʠʶ ʙʫʜʫʱʝʛʦ ʧʘʨʘʤʝʪʨʘ; 

Ɋ ï ʥʦʨʤʠʨʦʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ (ɽ.ɺ.ʃʫʮʝʥʢʦ, 2002), ʧʨʝʦʙʨʘʟʫʶʱʠʡ ʢʦʣʠʯʝ-

ʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʚ ʬʦʨʤʫʣʝ ɸ.ʍʘʨʢʝʚʠʯʘ ʚ ʙʠʪʳ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʜʣʷ ʥʝʝ ʩʦʙʣʶʜʝ-

ʥʠʝ ʧʨʠʥʮʠʧʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩ ʬʦʨʤʫʣʦʡ ʈ.ʍʘʨʪʣʠ; 

Pi ï ʙʝʟʫʩʣʦʚʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʠ i-ʛʦ ʟʥʘʯʝʥʠʷ ʧʨʦʰʣʦʛʦ ʧʘʨʘ-

ʤʝʪʨʘ ʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ; 

Pij ï ʫʩʣʦʚʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʠ i-ʛʦ ʟʥʘʯʝʥʠʷ ʧʨʦʰʣʦʛʦ ʧʘʨʘ-

ʤʝʪʨʘ ʧʨʠ j-ʤ ʟʥʘʯʝʥʠʠ ʙʫʜʫʱʝʛʦ ʧʘʨʘʤʝʪʨʘ . 

 

ʊʘʙʣʠʮʘ 5 ï ʄʘʪʨʠʮʘ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʦʡ ʤʦʜʝʣʠ 
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ʉʫʪʴ ʵʪʠʭ ʤʝʪʦʜʦʚ ʚ ʪʦʤ, ʯʪʦ ʚʳʯʠʩʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʟʥʘʯʝʥʠʠ ʬʘʢʪʦʨʘ ʦ ʪʦʤ, ʯʪʦ ʦʙʲʝʢʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʝʨʝʡʜʝʪ ʧʦʜ ʝʛʦ ʜʝʡ-

ʩʪʚʠʝʤ 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 [3]. 

ʅʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʳʭ ʤʦʜʝʣʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 

5 (ʦʪʣʠʯʘʶʪʩʷ ʯʘʩʪʳʤʠ ʢʨʠʪʝʨʠʷʤʠ, ʧʨʠʚʝʜʝʥʥʳʤʠ ʚ ʪʘʙʣʠʮʝ 4) ʠ ʥʘ ʨʠ-

ʩʫʥʢʝ 2, 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 

[4-32]. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ ʚ ɸʉʂ-ʘʥʘʣʠʟʝ ʠ ʩʠʩʪʝʤʝ çʕʡʜʦʩè ʚ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʚʘ ʘʜʜʠʪʠʚʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʢʨʠʪʝʨʠʷ. 
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2.2.3. ʀʥʪʝʛʨʘʣʴʥʳʝ ʢʨʠʪʝʨʠʠ ʠ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʩʠʩʪʝʤʥʦʡ 
ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʷʶʱʠʭ ʨʝʰʝʥʠʡ 

ɿʘʜʘʯʘ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʷʶʱʠʭ ʨʝʰʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʨʘʪʥʫʶ 

ʟʘʜʘʯʫ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ɽʩʣʠ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʥʘ ʦʩʥʦʚʝ ʟʥʘʯʝʥʠʡ 

ʬʘʢʪʦʨʦʚ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʢʘʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʦʥ ʧʦʜ ʠʭ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʝʨʝʡʜʝʪ, ʥʦ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ 

ʥʘʦʙʦʨʦʪ, ʧʦ ʞʝʣʘʪʝʣʴʥʦʤʫ (ʮʝʣʝʚʦʤʫ) ʩʦʩʪʦʷʥʠʶ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʧʝʨʝʭʦʜ ʦʙʲ-

ʝʢʪʘ ʚ ʵʪʦ ʮʝʣʝʚʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʅʝ ʚʩʝ ʤʦʜʝʣʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʝʰʝʥʠʝ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ ʧʨʦʛʥʦʟʠʨʦʚʘ-

ʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʦʥʠ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʫʶ ʪʠʧʠʟʘ-

ʮʠʶ, ʪ.ʝ. ʩʦʟʜʘʚʘʪʴ ʦʙʦʙʱʝʥʥʳʝ ʦʙʨʘʟʳ ʚ ʙʫʜʫʱʠʭ ʩʦʩʪʦʷʥʠʡ ʦʙʲʝʢʪʘ 

ʫʧʨʘʚʣʝʥʠʷ. ʂʘʢ ʚʣʠʷʝʪ ʥʘ ʧʦʚʝʜʝʥʠʝ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʦʜʥʦ ʟʥʘʯʝʥʠʝ 

ʬʘʢʪʦʨʘ ʦʪʨʘʞʝʥʦ ʚ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʳʭ ʤʦʜʝʣʷʭ. ʂʘʢ ʚʣʠʷʥʠʝ ʩʠʩʪʝʤʘ 

ʬʘʢʪʦʨʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʠʥʪʝʛʨʘʣʴʥʳʭ ʢʨʠʪʝʨʠʝʚ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚ ʩʠʩʪʝʤʝ çʕʡʜʦʩè ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʚʘ ʘʜʜʠʪʠʚʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʢʨʠ-

ʪʝʨʠʷ:  

ï ʩʫʤʤʘ ʟʥʘʥʠʡ; 

ï ʨʝʟʦʥʘʥʩ ʟʥʘʥʠʡ. 

1-ʡ ʠʥʪʝʛʨʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ çʉʫʤʤʘ ʟʥʘʥʠʡè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʫʤ-

ʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʥʠʡ, ʩʦʜʝʨʞʘʱʝʝʩʷ ʚ ʩʠʩʪʝʤʝ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ 

ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʘʤ ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ, ʫʧʨʘʚʣʷʶ-

ʱʠʝ ʬʘʢʪʦʨʳ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʦ ʧʝʨʝʭʦʜʝ ʦʙʲʝʢʪʘ ʚ ʙʫʜʫʱʠʝ ʮʝʣʝ-

ʚʳʝ ʠʣʠ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ. 

ʀʥʪʝʛʨʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʜʜʠʪʠʚʥʫʶ ʬʫʥʢʮʠʶ ʦʪ 

ʯʘʩʪʥʳʭ ʢʨʠʪʝʨʠʝʚ ʟʥʘʥʠʡ: 

).,( iijj LII
CC

=
 

ɺ ʚʳʨʘʞʝʥʠʠ ʢʨʫʛʣʳʤʠ ʩʢʦʙʢʘʤʠ ʦʙʦʟʥʘʯʝʥʦ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝ-

ʥʠʝ. ɺ ʢʦʦʨʜʠʥʘʪʥʦʡ ʬʦʨʤʝ ʵʪʦ ʚʳʨʘʞʝʥʠʝ ʠʤʝʝʪ ʚʠʜ: 

,
1

ä
=

=
M

i

iijj LII
, 

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

}I{I ijij =
C

ï ʚʝʢʪʦʨ ʩʦʩʪʦʷʥʠʷ jïʛʦ ʢʣʘʩʩʘ;  

}L{L ii =
C

 ï ʚʝʢʪʦʨ ʩʦʩʪʦʷʥʠʷ ʨʘʩʧʦʟʥʘʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʚʢʣʶʯʘʶɦ ʠʡ 

ʚʩʝ ʚʠʜʳ ʬʘʢʪʦʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʘʤ ʦʙʲʝʢʪ, ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ (ʤʘʩʩʠʚïʣʦʢʘʪʦʨ), ʪ.ʝ.: 
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ʜʝʡʩʪʚʫʝʪʥʝʬʘʢʪʦʨʡiʝʩʣʠ

nʁʠʩʪʠʥʥʦʩʪʴʩʜʝʡʩʪʚʫʝʪʬʘʢʪʦʨʡiʝʩʣʠnʛʜʝn

ʜʝʡʩʪʚʫʝʪʬʘʢʪʦʨʡiʝʩʣʠ

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 ï ʦʜʠʥ ʨʘʟ). 

2-ʡ ʠʥʪʝʛʨʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ çʉʝʤʘʥʪʠʯʝʩʢʠʡ ʨʝʟʦʥʘʥʩ ʟʥʘʥʠʡè ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʦʨʤʠʨʦʚʘʥʥʦʝ ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʥʠʡ, ʩʦʜʝʨʞʘɦʝ-

ʝʩʷ ʚ ʩʠʩʪʝʤʝ ʬʘʢʪʦʨʦʚ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʘʤ ʦʙʝ̡ʢʪ 

ʫʧʨʘʚʣʝʥʠʷ, ʫʧʨʘʚʣʷʶʱʠʝ ʬʘʢʪʦʨʳ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʦ ʧʝʨʝʭʦʜʝ ʦʙʲ-

ʝʢʪʘ ʚ ʙʫʜʫʱʠʝ ʮʝʣʝʚʳʝ ʠʣʠ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʩʦʩʪʦʥ̫ʠʷ. 

ʀʥʪʝʛʨʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʜʜʠʪʠʚʥʫʶ ʬʫʥʢʮʠʶ ʦʪ 

ʯʘʩʪʥʳʭ ʢʨʠʪʝʨʠʝʚ ʟʥʘʥʠʡ ʠ ʠʤʝʝʪ ʚʠʜ: 

( )( ),1

1

ä
=

--=
M

i

ijij

lj

j LLII
M

I
ss  

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 ʚʝʢ-

ʪʦʨʘ ʢʣʘʩʩʘ; 

ls  ï ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʦ ʚʝʢʪʦʨʫ ʨʘʩʧʦʟʥʘʚʘʝʤʦʛʦ 

ʦʙʲʝʢʪʘ. 

}I{I ijij =
C

ï ʚʝʢʪʦʨ ʩʦʩʪʦʷʥʠʷ jïʛʦ ʢʣʘʩʩʘ;  

}L{L ii =
C

 ï ʚʝʢʪʦʨ ʩʦʩʪʦʷʥʠʷ ʨʘʩʧʦʟʥʘʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʚʢʣʶʯʘʶɦ ʠʡ 

ʚʩʝ ʚʠʜʳ ʬʘʢʪʦʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʘʤ ʦʙʲʝʢʪ, ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ (ʤʘʩʩʠʚïʣʦʢʘʪʦʨ), ʪ.ʝ.: 

î
í

î
ì

ë

-

->

-

=

.,0

;,0:,

;,1

ʜʝʡʩʪʚʫʝʪʥʝʬʘʢʪʦʨʡiʝʩʣʠ

nʁʠʩʪʠʥʥʦʩʪʴʩʜʝʡʩʪʚʫʝʪʬʘʢʪʦʨʡiʝʩʣʠnʛʜʝn

ʜʝʡʩʪʚʫʝʪʬʘʢʪʦʨʡiʝʩʣʠ

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

3 ʨʘʟʘ, ʘ ʙʫʢʚʘ çʤè ï ʦʜʠʥ ʨʘʟ). 

ʉʚʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ʠʥʪʝʛʨʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ ʩʭʦʜʩʪʚʘ çʉʝʤʘʥʪʠʯʝʩʢʠʡ 

ʨʝʟʦʥʘʥʩ ʟʥʘʥʠʡè ʧʦʣʫʯʠʣ ʧʦʪʦʤʫ, ʯʪʦ ʧʦ ʩʚʦʝʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʦʨʤʝ 

ʷʚʣʷʝʪʩʷ ʢʦʨʨʝʣʷʮʠʝʡ ʜʚʫʭ ʚʝʢʪʦʨʦʚ: ʩʦʩʪʦʷʥʠʷ jïʛʦ ʢʣʘʩʩʘ ʠ ʩʦʩʪʦʷʥʠʷ 

ʨʘʩʧʦʟʥʘʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ʉʠʩʪʝʤʘ çʕʡʜʦʩè ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʪʨʦʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ 

[4-32]. ɺ ʩʠʩʪʝʤʝ çʕʡʜʦʩè ʨʝʘʣʠʟʦʚʘʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʛʨʘʤʤʥʳʭ 

ʠʥʪʝʨʬʝʡʩʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʚʚʦʜ ʚ ʩʠʩʪʝʤʫ ʜʘʥ-

ʥʳʭ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ: ʪʝʢʩʪʦʚʳʭ, ʪʘʙʣʠʯʥʳʭ ʠ ʛʨʘʬʠʯʝʩʢʠʭ. 

ʇʫʪʝʤ ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʪʠʧʠʟʘʮʠʠ ʚ ʩʠʩʪʝʤʝ ʩʦʟʜʘʝʪʩʷ ʩʠ-

ʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʘʷ ʤʦʜʝʣʴ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʪʦʨʦʡ, ʝʩʣʠ ʤʦʜʝʣʴ ʦʢʘʞʝʪ-

ʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʦʩʪʦʚʝʨʥʦʡ, ʤʦʛʫʪ ʨʝʰʘʪʴʩʷ ʟʘʜʘʯʠ ʩʠʩʪʝʤʥʦʡ ʠʜʝʥʪʠʬʠ-

ʢʘʮʠʠ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʧʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʛʦ ʩʠʩʪʝʤʥʦ-

ʢʦʛʥʠʪʠʚʥʦʡ ʤʦʜʝʣʠ [4-32]. 
 

2.2.4. ʕʪʘʧʳ ɸʉʂ-ʘʥʘʣʠʟʘ 

ʉʪʘʥʜʘʨʪʥʳʝ ʵʪʘʧʳ ɸʉʂ-ʘʥʘʣʠʟʘ ʧʦ ʩʫʪʠ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʵʪʘʧʳ 

ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʚ ʨʘʙʦʪʝ ʧʨʦʙʣʝʤʳ (ʨʠʩʫʥʢʠ 1 ʠ 2) [32]: 

1. ʂʦʛʥʠʪʠʚʥʘʷ ʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʧʦʜʛʦʪʦʚʢʘ 

Excel-ʬʘʡʣʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

2. ʌʦʨʤʘʣʠʟʘʮʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʪ.ʝ. ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʚʚʦʜ 

ʚ ʩʠʩʪʝʤʫ ʕʡʜʦʩ-ʍ++ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠʟ Excel-ʬʘʡʣʘ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥ-

ʜʘʨʪʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʩʠʩʪʝʤʳ (ʨʘʟʨʘʙʦʪʢʘ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥ-

ʥʳʭ ʠ ʦʧʠʩʘʪʝʣʴʥʳʭ ʰʢʘʣ ʠ ʛʨʘʜʘʮʠʡ ʠ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ). 

3. ʉʠʥʪʝʟ ʠ ʚʝʨʠʬʠʢʘʮʠʷ 3-ʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ 7 ʩʠʩʪʝʤʥʦ-

ʢʦʛʥʠʪʠʚʥʳʭ ʤʦʜʝʣʝʡ (ʉʂ-ʤʦʜʝʣʠ). 

4. ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦʡ ʤʦʜʝʣʠ ʠ ʧʨʠʜʘʥʠʝ ʝʡ ʩʪʘʪʫʩʘ 

ʪʝʢʫɦ ʝʡ. 

5. ʈʝʰʝʥʠʝ ʟʘʜʘʯ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʜʠʘʛʥʦʩʪʠʢʠ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚ ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦʡ ʤʦʜʝʣʠ. 

6. ʈʝʰʝʥʠʝ ʟʘʜʘʯ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

7. ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʦʜʝʣʠʨʫʝʤʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʫʪʝʤ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʝʝ ʤʦʜʝʣʠ. 

ʅʠʞʝ ʨʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ çʕʡʜʦʩè ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʵʪʠʭ ʵʪʘʧʦʚ ɸʉʂ-ʘʥʘʣʠʟʘ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʚ ʨʘʙʦʪʝ ʧʨʦʙʣʝʤʳ. 
 

2.3. ʇʨʠʤʝʥʝʥʠʝ ɸʉʂ-ʘʥʘʣʠʟʘ ʠ ʩʠʩʪʝʤʳ çʕʡʜʦʩè  
ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ (ʟʘʜʘʯʘ 2) 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 2 ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʵʪʘʧʦʚ ɸʉʂ-ʘʥʘʣʠʟʘ, 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚ ʧ.2.2.4. ɺʩʝ ʵʪʠ ʵʪʘʧʳ ɸʉʂ-ʘʥʘʣʠʟʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ ʚ 
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ʩʠʩʪʝʤʝ çʕʡʜʦʩè, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 1-ʛʦ. ʈʘʩʩʤʦʪʨʠʤ ʠʭ ʚ ʧʦʨʷʜʢʝ ʠʩʧʦʣʥʝ-

ʥʠʷ. 
 

2.3.1. ʂʦʛʥʠʪʠʚʥʦ-ʮʝʣʝʚʘʷ ʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʧʨʝʜʤʝʪʥʦʡ  
ʦʙʣʘʩʪʠ (ʟʘʜʘʯʘ 2.1) 

ʅʘ ʵʪʘʧʝ ʢʦʛʥʠʪʠʚʥʦ-ʮʝʣʝʚʦʡ ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʤʳ ʨʝʰʘʝʤ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ, ʯʪʦ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʬʘʢʪʦʨʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʤʦʜʝʣʠʨʫʝʤʳʡ ʦʙʲʝʢʪ (ʧʨʠʯʠʥ), ʘ ʯʪʦ ʚ ʢʘʯʝ-

ʩʪʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʡʩʪʚʠʷ ʵʪʠʭ ʬʘʢʪʦʨʦʚ (ʧʦʩʣʝʜʩʪʚʠʡ). 

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʉʂ-ʤʦʜʝʣʠ ʦʪʨʘʞʘʶʪ ʩʘʤ ʬʘʢʪ 

ʥʘʣʠʯʠʷ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʬʘʢʪʦʨʦʚ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʭ ʜʝʡ-

ʩʪʚʠʷ. ʅʦ ʦʥʠ ʥʝ ʦʪʨʘʞʘʶʪ ʧʨʠʯʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ ʪʘʢʦʛʦ ʚʣʠʷʥʠʷ. ʕʪʦ ʟʥʘ-

ʯʠʪ, ʯʪʦ ʩʦʜʝʨʞʘʪʝʣʴʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʉʂ-ʤʦʜʣʝʡ ï ʵʪʦ ʢʦʤʧʝʪʝʥʮʠʷ 

ʩʧʝʮʠʘʣʠʩʪʦʚ-ʵʢʩʧʝʨʪʦʚ ʭʦʨʦʰʦ ʨʘʟʙʠʨʘʶʱʠʭʩʷ ʚ ʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙ-

ʣʘʩʪʠ. ʀʥʦʛʜʘ ʚʩʪʨʝʯʘʝʪʩʷ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʠ ʪʦ, ʯʪʦ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʷʚʣʷ-

ʝʪʩʷ ʧʨʠʯʠʥʘʤʠ, ʠ ʪʦ, ʯʪʦ ʢʘʟʘʣʦʩʴ ʙʳ ʷʚʣʷʝʪʩʷ ʠʭ ʧʦʩʣʝʜʩʪʚʠʷʤʠ, ʥʘ ʩʘ-

ʤʦʤ ʜʝʣʝ ʷʚʣʷʝʪʩʷ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʥʝʢʠʭ ʛʣʫʙʠʥʥʳʭ ʧʨʠʯʠʥ, ʢʦʪʦʨʳʭ ʤʳ 

ʥʝ ʚʠʜʠʤ ʠ ʥʠʢʦʠʤ ʦʙʨʘʟʦʤ ʥʝ ʦʪʨʘʞʘʝʤ ʚ ʤʦʜʝʣʠ.  

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʧʦʧʳʪʘʪʴʩʷ ʤʝʪʦʜʘʤʠ ɸʉʂ-ʘʥʘʣʠʟʘ (ʠʣʠ ʜʨʫʛʠʤʠ) 

ʠʩʩʣʝʜʦʚʘʪʴ çʢʘʢ ʟʘʚʠʩʠʪ ʧʦʚʝʜʝʥʠʝ ʚʟʨʦʩʣʳʭ ʣʶʜʝʡ ʦʪ ʧʦʣʦʞʝʥʠʷ ʩʪʨʝ-

ʣʦʢ ʯʘʩʦʚè, ʪʦ ʚʳʷʩʥʠʪʩʷ, ʯʪʦ ʵʪʘ ʟʘʚʠʩʠʤʦʩʪʴ ʜʦʚʦʣʴʥʦ ʩʠʣʴʥʘʷ ʠ ʩʦʩʪʦʠʪ 

ʚ ʪʦʤ, ʯʪʦ ʥʦʯʴʶ ʣʶʜʠ ʚ ʦʩʥʦʚʥʦʤ ʩʧʷʪ, ʫʪʨʦʤ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʩʳʧʘʶʪʩʷ, 

ʤʦʶʪʩʷ, ʦʜʝʚʘʶʪʩʷ ʠ ʠʜʫʪ ʥʘ ʨʘʙʦʪʫ, ʜʥʝʤ ʚ ʦʩʥʦʚʥʦʤ ʨʘʙʦʪʘʶʪ, ʚʝʯʝʨʦʤ 

ʩʤʦʪʨʷʪ ʪʝʣʝʚʠʟʦʨ ʠ ʦʪʜʳʭʘʶʪ. ʅʦ ʵʪʦ ʥʝ ʟʥʘʯʠʪ, ʯʪʦ ʧʦʣʦʞʝʥʠʝ ʩʪʨʝʣʦʢ 

ʯʘʩʦʚ ʢʘʢʠʤ-ʪʦ ʤʠʩʪʠʯʝʩʢʠʤ ʦʙʨʘʟʦʤ ʜʠʩʪʘʥʮʠʦʥʥʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʦʚʝ-

ʜʝʥʠʝ ʣʶʜʝʡ, ʪ.ʝ. ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʠʭ ʧʦʚʝʜʝʥʠʷ. ʀʟ ʩʫʪʠ 

ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʥʘʤ ʚʧʦʣʥʝ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʦʚʝʜʝʥʠʝ ʣʶʜʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ 

ʧʦʣʦʞʝʥʠʝʤ ʩʪʨʝʣʦʢ ʯʘʩʦʚ, ʘ ʧʦʣʦʞʝʥʠʝʤ ʉʦʣʥʮʘ ʥʘʜ ʛʦʨʠʟʦʥʪʦʤ, ʪ.ʝ. 

ʚʨʝʤʝʥʝʤ ʩʫʪʦʢ, ʘ ʧʦʣʦʞʝʥʠʝ ʩʪʨʝʣʦʢ ʯʘʩʦʚ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʥʝʛʦ, ʢʘʢ ʠ 

ʧʦʚʝʜʝʥʠʝ ʣʶʜʝʡ. ʅʦ ʝʩʪʴ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʠʩʪʠʥʥʘʷ ʛʣʫʙʠʥʥʘʷ ʧʨʠʯʠʥʘ ʤʦ-

ʜʝʣʠʨʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ ʥʝ ʪʘʢ ʦʯʝʚʠʜʥʘ ʠ ʜʘʞʝ ʚʦʦʙʱʝ ʤʦʞʝʪ 

ʙʳʪʴ ʥʝʠʟʚʝʩʪʥʦʡ. ʀ ʚ ʵʪʠʭ ʩʣʫʯʘʷʭ ʣʝʛʢʦ ʤʦʞʥʦ ʚʧʘʩʪʴ ʚ ʟʘʙʣʫʞʜʝʥʠʝ, 

ʯʪʦ ʧʦʣʦʞʝʥʠʝ ʩʪʨʝʣʦʢ ʯʘʩʦʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦ ʦʙʫ-

ʩʣʘʚʣʠʚʘʝʪ ʧʦʚʝʜʝʥʠʝ ʣʶʜʝʡ, ʪʦʛʜʘ ʢʘʢ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʥʦ ʣʠʰʴ ʩʦ-

ʜʝʨʞʘʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʵʪʦʤ ʧʦʚʝʜʝʥʠʠ. ɼʣʷ ʚʧʘʚʰʠʭ ʚ ʧʦʜʦʙʥʦʝ ʟʘʙʣʫʞ-

ʜʝʥʠʝ ʚʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʳʤ ʤʦʞʝʪ ʚʳʛʣʷʜʝʪʴ ʨʝʢʦʤʝʥʜʘʮʠʷ ʚʣʠʷʪʴ ʥʘ ʧʦ-

ʚʝʜʝʥʠʝ ʣʶʜʝʡ ʧʫʪʝʤ ʧʝʨʝʚʦʜʘ ʩʪʨʝʣʦʢ ʯʘʩʦʚ. ʄʳ ʚʠʜʠʤ ʫʩʧʝʰʥʦʩʪʴ ʧʦ-

ʜʦʙʥʦʛʦ ʧʦʜʭʦʜʘ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʚ ʜʚʫʭ ʩʢʘʟʢʘʭ: çɿʦʣʫʰʢʘè ʠ çɸʣʝʥʴʢʠʡ 

ʮʚʝʪʦʯʝʢè. ɺʦ ʚʪʦʨʦʡ ʩʢʘʟʢʝ ʜʘʞʝ ʛʦʚʦʨʠʪʩʷ ʦ ʪʦʤ, ʯʪʦ ʧʦʣʦʞʝʥʠʝ ʩʪʨʝʣʦʢ 

ʯʘʩʦʚ ʙʳʣʦ ʝʜʠʥʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʨʝʤʝʥʠ ʩʫʪʦʢ, ʪ.ʢ. 

çʩʪʘʚʥʠ ʙʳʣʠ ʟʘʢʨʳʪʳè. ʅʝ ʟʨʷ ʚʩʝ ʞʝ ʩʚʝʨʷʶʪ ʯʘʩʳ... 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚ ʢʘʯʝʩʪʚʝ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʰʢʘʣ ʚʳʙʨʘʥʳ ʢʦ-

ʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʳʨʘʱʠʚʘʥʠʷ ʧʰʝʥʠʮʳ ʚ ʥʘʪʫ-
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ʨʘʣʴʥʦʤ ʚʳʨʘʞʝʥʠʠ
3
, ʪ.ʝ. ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʰʝʥʠʮʳ, ʘ ʚ ʢʘʯʝʩʪʚʝ 

ʦʧʠʩʘʪʝʣʴʥʳʭ ʰʢʘʣ ʚʳʙʨʘʥʳ ʨʘʟʣʠʯʥʳʝ ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ. 

 

2.3.2. ʌʦʨʤʘʣʠʟʘʮʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ  
ʠ ʦʧʠʩʘʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ (ʟʘʜʘʯʘ 2.2) 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʚʟʷʪʳ ʠʟ 2-ʡ ʛʣʘʚʳ ʨʘʙʦʪʳ [14] (ʪʘʙʣʠʮʘ 6). 

ʀʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʦʙʲʝʤ ʨʘʙʦʪʳ ʚ ʪʘʙʣʠʮʝ 6 ʧʨʠʚʝʜʝʥ ʣʠʰʴ 

ʬʨʘʛʤʝʥʪ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠʟ 15 ʧʦʣʝʡ, ʪ.ʢ. ʧʦʣʥʘʷ ʪʘʙʣʠʮʘ ʚʢʣʶʯʘʝʪ 217 

ʧʦʣʝʡ. ʇʦʣʥʫʶ ʪʘʙʣʠʮʫ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʢʘʯʘʪʴ ʧʦ ʩʩʳʣʢʝ: 

http://aidos.byethost5.com/Source_data_applications/Applications-

000145/Inp_data.xls. ɿʘʪʝʤ ʩ ʧʘʨʘʤʝʪʨʘʤʠ, ʧʦʢʘʟʘʥʥʳʤʠ ʥʘ ʨʠʩʫʥʢʝ 3, ʟʘʧʫ-

ʩʪʠʤ ʨʝʞʠʤ 2.3.2.2 ʩʠʩʪʝʤʳ çʕʡʜʦʩè, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʘʚʪʦʤʘʪʠʟʠ-

ʨʦʚʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʠʥʪʝʨʬʝʡʩ (API) ʩ ʚʥʝʰʥʠʤʠ ʜʘʥʥʳʤʠ ʪʘʙʣʠʯʥʦʛʦ 

ʪʠʧʘ. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʠʚʝʜʝʥʳ ʨʝʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ. ʅʘ ʨʠ-

ʩʫʥʢʝ 4 ʧʨʠʚʝʜʝʥ Help ʜʘʥʥʦʛʦ ʨʝʞʠʤʘ, ʚ ʢʦʪʦʨʦʤ ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʠʥʮʠʧ 

ʦʨʛʘʥʠʟʘʮʠʠ ʪʘʙʣʠʮʳ ʠʩʭʦʜʥʳʭ ʜʣʷ ʜʘʥʥʦʛʦ ʨʝʞʠʤʘ. 

ʊʘʙʣʠʮʘ 6 ï ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ (ʬʨʘʛʤʝʥʪ)
4
 

 
 

                                           

3
 ʄʦʞʥʦ ʙʳʣʦ ʙʳ ʠʩʩʣʝʜʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠ ʚ ʩʪʦʠʤʦʩʪʥʦʤ ʚʳʨʘʞʝʥʠʠ, ʢʘʢ ʩʜʝʣʘʥʦ ʚ ʜʨʫʛʠʭ ʨʘʙʦʪʘʭ 

ʘʚʪʦʨʘ [21, 33]. 
4
  ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʤʘʩʰʪʘʙʘ ʠʟʦʙʨʘʞʝʥʠʷ ʪʘʙʣʠʮʘ 6 ʚʧʦʣʥʝ ʯʠʪʘʙʝʣʴʥʘ, ʪ.ʢ. ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 600 dpi 

http://aidos.byethost5.com/Source_data_applications/Applications-000145/Inp_data.xls
http://aidos.byethost5.com/Source_data_applications/Applications-000145/Inp_data.xls
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ʈʠʩʫʥʦʢ 3. ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ (API) 2.3.2.2  

ʩʠʩʪʝʤʳ çʕʡʜʦʩè ʩ ʚʥʝʰʥʠʤʠ ʜʘʥʥʳʤʠ ʪʘʙʣʠʯʥʦʛʦ ʪʠʧʘ 

 

 
ʈʠʩʫʥʦʢ 4. ʕʢʨʘʥʥʳʝ ʬʦʨʤʘ HELP ʧʨʦʛʨʘʤʤʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ (API) 2.3.2.2 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʨʝʞʠʤʘ ʩʬʦʨʤʠʨʦʚʘʥʦ ʜʚʝ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʭr 

ʰʢʘʣʳ ʩ ʩʫʤʤʘʨʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʣʘʩʩʦʚ 8 (ʪʘʙʣʠʮʘ 7) ʠ 7 ʦʧʠʩʘʪʝʣʥɹʘʷ 

ʰʢʘʣʘ ʩ ʯʠʩʣʦʤ ʩʣʦʚ-ʛʨʘʜʘʮʠʡ 24 (ʪʘʙʣʠʮʘ 8).  
 

ʊʘʙʣʠʮʘ 7 ï ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʰʢʘʣʳ ʠ ʛʨʘʜʘʮʠʠ 
ʂʦʜ ʅʘʠʤʝʥʦʚʘʥʠʝ ʰʢʘʣʳ ʠ ʛʨʘʜʘʮʠʠ 

1 ʋʈʆɾɸʁʅʆʉʊʔ-1.5-ʥʠʟʢʘʷ 

2 ʋʈʆɾɸʁʅʆʉʊʔ-2/5-ʥʠʞʝ ʩʨʝʜʥʝʡ 

3 ʋʈʆɾɸʁʅʆʉʊʔ-3/5-ʩʨʝʜʥʷʷ 

4 ʋʈʆɾɸʁʅʆʉʊʔ-4/5-ʚʳʰʝ ʩʨʝʜʥʝʡ 

5 ʋʈʆɾɸʁʅʆʉʊʔ-5/5-ʚʳʩʦʢʘʷ 

6 ʂɸʏɽʉʊɺʆ-1/3-ʨʷʜʦʚʘʷ 

7 ʂɸʏɽʉʊɺʆ-2/3-ʮʝʥʥʘʷ 

8 ʂɸʏɽʉʊɺʆ-3/3-ʩʠʣʴʥʘʷ 
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ʊʘʙʣʠʮʘ 8 ï ʆʧʠʩʘʪʝʣʴʥʳʝ ʰʢʘʣʳ ʠ ʛʨʘʜʘʮʠʠ 
ʂʦʜ ʅʘʠʤʝʥʦʚʘʥʠʝ ʰʢʘʣʳ ʠ ʛʨʘʜʘʮʠʠ 

1 ɺʀɼ ʉɽɺʆʆɹʆʈʆʊɸ-ɿʝʨʥʦʧʨʦʧʘʰʥʦʡ (ɿʇ) 

2 ɺʀɼ ʉɽɺʆʆɹʆʈʆʊɸ-ɿʝʨʥʦʪʨʘʚʷʥʦʡ ʧʨʦʧʘʰʥʦʡ (ɿʊʇ) 

3 ʈʆʊɸʎʀʗ ʉɽɺʆʆɹʆʈʆʊɸ-ɺʪʦʨʘʷ (1984-1993) 

4 ʈʆʊɸʎʀʗ ʉɽɺʆʆɹʆʈʆʊɸ-ʇʝʨʚʘʷ (1974-1983) 

5 ʇʈɽɼʐɽʉʊɺɽʅʅʀʂʀ-ɹʦʙʦʚʳʝ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ 

6 ʇʈɽɼʐɽʉʊɺɽʅʅʀʂʀ-ɹʦʙʦʚʳʝ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ, ɹʦʙʦʚʳʝ ʦʜʥʦʣʝʪʥʠʝ ʠ ʜʨʫʛʠʝ ʨʘʥʥʠʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ 

7 ʇʈɽɼʐɽʉʊɺɽʅʅʀʂʀ-ʂʦʣʦʩʦʚʳʝ (ʦʟʠʤʳʝ ʠ ʷʨʦʚʳʝ) 

8 ʇʈɽɼʐɽʉʊɺɽʅʅʀʂʀ-ʇʦʟʜʥʠʝ ʧʨʦʧʘʰʥʳʝ 

9 ʉʀʉʊɽʄɸ ʋɼʆɹʈɽʅʀʁ-ɹʝʟ ʫʜʦʙʨʝʥʠʡ 

10 ʉʀʉʊɽʄɸ ʋɼʆɹʈɽʅʀʁ-ɺʳʩʦʢʘʷ ʜʦʟʘ NPK 

11 ʉʀʉʊɽʄɸ ʋɼʆɹʈɽʅʀʁ-ɼʨʦʙʥʘʷ ʩʨʝʜʥʷʷ ʜʦʟʘ NPK 

12 ʉʀʉʊɽʄɸ ʋɼʆɹʈɽʅʀʁ-ʄʠʥʠʤʘʣʴʥʘʷ ʜʦʟʘ NPK 

13 ʉʀʉʊɽʄɸ ʋɼʆɹʈɽʅʀʁ-ʇʦʚʳʰʝʥʥʘʷ ʜʦʟʘ N + ʩʨʝʜʥʷʷ ʜʦʟʘ ʈʂ 

14 ʉʀʉʊɽʄɸ ʋɼʆɹʈɽʅʀʁ-ʉʨʝʜʥʷʷ ʜʦʟʘ NK 

15 ʉʀʉʊɽʄɸ ʋɼʆɹʈɽʅʀʁ-ʉʨʝʜʥʷʷ ʜʦʟʘ NP 

16 ʉʀʉʊɽʄɸ ʋɼʆɹʈɽʅʀʁ-ʉʨʝʜʥʷʷ ʜʦʟʘ NPK 

17 ʉʀʉʊɽʄɸ ʋɼʆɹʈɽʅʀʁ-ʉʨʝʜʥʷʷ ʜʦʟʘ NPK + ʥʘʚʦʟ 

18 ʉʀʉʊɽʄɸ ʋɼʆɹʈɽʅʀʁ-ʉʨʝʜʥʷʷ ʜʦʟʘ NPK ʧʦʜ ʚʝʜʫʱʝʡ ʢʫʣʴʪʫʨʦʡ 

19 ʉʀʉʊɽʄɸ ʋɼʆɹʈɽʅʀʁ-ʉʨʝʜʥʷʷ ʜʦʟʘ ʈʂ 

20 ʉʆʈʊɸ-ʉʨʝʜʥʝʨʦʩʣʳʝ ʠʥʪʝʥʩʠʚʥʳʝ (100-119 ʩʤ) 

21 ɻʃʋɹʀʅɸ ʀ ʉʇʆʉʆɹ ʆɹʈɸɹʆʊʂʀ ʇʆʏɺʓ-ɺʩʧʘʰʢʘ ʥʘ 20-22 ʩʤ 

22 ɻʃʋɹʀʅɸ ʀ ʉʇʆʉʆɹ ʆɹʈɸɹʆʊʂʀ ʇʆʏɺʓ-ʇʦʚʝʨʭʥʦʩʪʥʘʷ 8-10 ʩʤ 

23 ʅʆʈʄʓ ɺʓʉɽɺɸ (ʄʃʅ. ɺʉʍʆɾʀʍ ʉɽʄʗʅ ʅɸ 1 ɻɸ)-4.0-4.9 

24 ʅʆʈʄʓ ɺʓʉɽɺɸ (ʄʃʅ. ɺʉʍʆɾʀʍ ʉɽʄʗʅ ʅɸ 1 ɻɸ)-5.0-5.9 
 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʠ ʦʧʠʩʘʪʝʣʴʥʳʭ ʰʢʘʣ ʠ ʛʨʘ-

ʜʘʮʠʡ ʠʩʭʦʜʥʳʝ ʪʝʢʩʪʳ ʙʳʣʠ ʟʘʢʦʜʠʨʦʚʘʥʳ ʠ ʧʦʣʫʯʝʥʘ ʦʙʫʯʘʶʱʘʷ ʚʳʙʦʨ-

ʢʘ (ʨʠʩʫʥʦʢ 5): 

 
ʈʠʩʫʥʦʢ 5. ʆʙʫʯʘʶʱʘʷ ʚʳʙʦʨʢʘ (ʬʨʘʛʤʝʥʪ) 

 

ʆʙʫʯʘʶʱʘʷ ʚʳʙʦʨʢʘ ʧʦ ʩʫʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʝ 

ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʪ.ʝ. ʪʘʙʣʠʮʫ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ (ʪʘʙʣʠʮʘ 6), ʟʘʢʦʜʠʨʦ-

ʚʘʥʥʫʶ ʩ ʧʦʤʦʱʴʶ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʠ ʦʧʠʩʘʪʝʣʴʥʳʭ ʰʢʘʣ ʠ ʛʨʘʜʘʮʠʡ 

(ʪʘʙʣʠʮʳ 7 ʠ 8).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʦʟʜʘʥʳ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʠ ʜʦʩʪʘʪʦʯʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʩʣʝʜʫʶʱʝʛʦ ʵʪʘʧʘ ɸʉʂ-ʘʥʘʣʠʟʘ: ʪ.ʝ. ʜʣʷ ʩʠʥʪʝʟʘ ʠ ʚʝʨʠʬʠʢʘ-

ʮʠʠ ʤʦʜʝʣʝʡ. 
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2.3.3. ʉʠʥʪʝʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʳʭ ʤʦ-
ʜʝʣʝʡ (ʟʘʜʘʯʘ 2.3) 

ʉʠʥʪʝʟ ʠ ʚʝʨʠʬʠʢʘʮʠʷ ʤʦʜʝʣʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʝʞʠʤʝ 3.5 ʩʠʩʪʝ-

ʤʳ çʕʡʜʦʩè (ʨʠʩʫʥʦʢ 6). 

 
ʈʠʩʫʥʦʢ 6. ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ ʨʝʞʠʤʘ ʩʠʥʪʝʟʘ ʠ ʚʝʨʠʬʠʢʘʮʠʠ  

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʳʭ ʤʦʜʝʣʝʡ ʩʠʩʪʝʤʳ çʕʡʜʦʩè 
 

ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʥʘ ʨʠʩʫʥʢʝ 6 ʚ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʦʢ-

ʥʘ ʟʘʜʘʥʘ ʦʧʮʠʷ: çʈʘʩʯʝʪʳ ʧʨʦʚʦʜʠʪʴ ʥʘ ʛʨʘʬʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʦʨ (GPU)è. 

ʉʪʘʜʠʷ ʧʨʦʮʝʩʩʘ ʠʩʧʦʣʥʝʥʠʷ ʩʠʥʪʝʟʘ ʠ ʚʝʨʠʬʠʢʘʮʠʠ ʤʦʜʝʣʝʡ ʠ ʧʨʦ-

ʛʥʦʟ ʚʨʝʤʝʥʠ ʝʛʦ ʦʢʦʥʯʘʥʠʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʵʢʨʘʥʥʦʡ ʬʦʨʤʝ (ʨʠʩʫʥʦʢ 7). 

 
ʈʠʩʫʥʦʢ 7. ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ ʩ ʦʪʦʙʨʘʞʝʥʠʝʤ ʩʪʘʜʠʷ ʧʨʦʮʝʩʩʘ ʠʩʧʦʣʥʝʥʠʷ 

ʩʠʥʪʝʟʘ ʠ ʚʝʨʠʬʠʢʘʮʠʠ ʤʦʜʝʣʝʡ ʠ ʧʨʦʛʥʦʟʘ ʚʨʝʤʝʥʠ ʝʛʦ ʦʢʦʥʯʘʥʠʷ 
 

ʀʟ ʨʠʩʫʥʢʘ 7 ʚʠʜʥʦ, ʯʪʦ ʚʝʩʴ ʧʨʦʮʝʩʩ ʩʠʥʪʝʟʘ ʠ ʚʝʨʠʬʠʢʘʮʠʠ ʤʦʜʝ-

ʣʝʡ ʟʘʥʷʣ 29 ʩʝʢʫʥʜ. ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʠ ʩʠʥʪʝʟʝ ʠ ʚʝʨʠʬʠʢʘʮʠʠ ʤʦʜʝʣʝʡ ʠʩ-

ʧʦʣʴʟʦʚʘʣʩʷ ʛʨʘʬʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩʦʨ (GPU) ʚʠʜʝʦʢʘʨʪʳ. ʅʘ ʮʝʥʪʨʘʣʴʥʦʤ 

ʧʨʦʮʝʩʩʦʨʝ (CPU) ʚʳʧʦʣʥʝʥʠʝ ʵʪʠʭ ʦʧʝʨʘʮʠʡ ʟʘʥʠʤʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴ-

ʰʝʝ ʚʨʝʤʷ (ʥʘ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯʘʭ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʜʝʩʷʪʢʠ, ʩʦʪʥʠ ʠ ʜʘʞʝ 

ʪʳʩʷʯʠ ʨʘʟ ʜʦʣʴʰʝ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʛʨʘʬʠʯʝʩʢʠʝ ʚʳʯʠʩʣʝʥʠʷ ʥʘ ʛʨʘʬʠ-

ʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʨʘʭ ʚʠʜʝʦʢʘʨʪʳ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʦʙʨʘʙʦʪʢʫ ʨʝʘʣʴʥʳʭ 

ʪʝʢʩʪʦʚ ʟʘ ʨʘʟʫʤʥʦʝ ʚʨʝʤʷ. 

http://yandex.ru/search/?text=Неграфические%20вычисления%20на%20графических%20процессорах%20видеокарт&lr=35&clid=2327119-18&win=360
http://yandex.ru/search/?text=Неграфические%20вычисления%20на%20графических%20процессорах%20видеокарт&lr=35&clid=2327119-18&win=360


ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ ʂʫʙɻɸʋ, ˉ147(03), 2019 ʛʦʜʘ 

http://ej.kubagro.ru/2019/03/pdf/15.pdf  

21 

ʌʨʘʛʤʝʥʪʳ ʩʘʤʠʭ ʩʦʟʜʘʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʩʠʩʪʝʤʥʦ-

ʢʦʛʥʠʪʠʚʥʳʭ ʤʦʜʝʣʝʡ (ʉʂ-ʤʦʜʝʣʠ) ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 8-10: 

 
ʈʠʩʫʥʦʢ 8. ʄʘʪʨʠʮʘ ʘʙʩʦʣʶʪʥʳʭ ʯʘʩʪʦʪ (ʬʨʘʛʤʝʥʪ) 

 
ʈʠʩʫʥʦʢ 9. ʄʘʪʨʠʮʘ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʝʡ INF1 (ʬʨʘʛʤʝʥʪ) 

 
ʈʠʩʫʥʦʢ 10. ʄʦʜʝʣʴ INF3 (ʬʨʘʛʤʝʥʪ) 
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2.3.4. ɺʝʨʠʬʠʢʘʮʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ  
ʠ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʳʭ ʤʦʜʝʣʝʡ (ʟʘʜʘʯʘ 2.4) 

ʆʮʝʥʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʤʦʜʝʣʝʡ ʚ ʩʠʩʪʝʤʝ çʕʡʜʦʩè ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʫʪʝʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʧʦ 

ʦʙʦʙʱʝʥʥʳʤ ʦʙʨʘʟʘʤ ʢʣʘʩʩʦʚ ʠ ʧʦʜʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʠʩʪʠʥʥʳʭ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ, ʘ ʪʘʢʞʝ ʣʦʞʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴ-

ʥʳʭ ʨʝʰʝʥʠʡ ʧʦ F-ʤʝʨʝ ɺʘʥ ʈʠʟʙʝʨʛʝʥʘ, ʘ ʪʘʢʞʝ ʧʦ ʢʨʠʪʝʨʠʷʤ L1- L2-

ʤʝʨʘʤ ʧʨʦʬ.ɽ.ɺ.ʃʫʮʝʥʢʦ, ʩʤʷʛʯʘʶʱʠʝ ʠ ʧʨʝʦʜʦʣʝʚʘʶʱʠʝ ʥʝʜʦʩʪʘʪʢʠ F-

ʤʝʨʳ [34]. 

ɺ ʨʝʞʠʤʝ 3.4 ʧʦʢʘʟʘʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʢʘʞʜʦʡ ʯʘʩʪʥʦʡ ʤʦʜʝʣʠ ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤʠ ʤʝʨʘʤʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦ L1-ʤʝʨʝ 

ʥʘʠʚʳʩʰʫʶ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠʤʝʝʪ ʤʦʜʝʣʴ INF3 (ʨʠʩʫʥʦʢ 11). 

 

 
 

ʀʟ ʨʠʩʫʥʢʘ 11 ʤʳ ʚʠʜʠʤ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤ ʧʨʠʣʦʞʝ-

ʥʠʠ ʧʦ ʢʨʠʪʝʨʠʶ L1 ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦʡ (L1=0,735 ʧʨʠ ʤʘʢʩʠʤʫʤʝ 1) 

ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴ INF3 ʩ ʠʥʪʝʛʨʘʣʴʥʳʤ ʢʨʠʪʝʨʠʝʤ çʩʫʤʤʘ ʟʥʘʥʠʡè, ʯʪʦ ʷʚ-

ʣʷʝʪʩʷ ʥʝʧʣʦʭʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʜʣʷ ʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ [34].  

ʕʪʫ ʤʦʜʝʣʴ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 2) ʤʳ ʠ ʧʨʠʤʝʤ ʜʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʚʳʙʦʨʫ ʘʛ-

ʨʦʪʝʭʥʦʣʦʛʠʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʜʝʣʠʨʫʝʤʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʫʪʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʝ ʤʦʜʝʣʠ. 

ʅʘ ʨʠʩʫʥʢʝ 12 ʧʨʠʚʝʜʝʥʳ ʯʘʩʪʦʪʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʘ ʠʩʪʠʥʥʳʭ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ, ʘ ʪʘʢʞʝ ʣʦʞʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠ-

ʮʘʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʨʘʱʠʚʘʥʠʷ ʧʰʝʥʠʮʳ ʥʘ 217 ʧʦʣʷʭ ʦʙʫʯʘʶ-

ʱʝʡ ʚʳʙʦʨʢʠ ʚ ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦʡ ʉʂ-ʤʦʜʝʣʠ INF3: 
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ʈʠʩʫʥʦʢ 11. ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʤʦʜʝʣʝʡ ʧʦ 

F-ʢʨʠʪʝʨʠʶ ɺʘʥ ʈʠʟʙʝʨʛʝʥʘ ʠ L1- ʠ L2-ʢʨʠʪʝʨʠʷʤ ʧʨʦʬ.ɽ.ɺ.ʃʫʮʝʥʢʦ [34] 
 

 
ʈʠʩʫʥʦʢ 12. ʏʘʩʪʦʪʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʘ ʠʩʪʠʥʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ  

ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ, ʘ ʪʘʢʞʝ ʣʦʞʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ  

ʨʝʝhʥʠʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʨʘʱʠʚʘʥʠʷ ʧʰʝʥʠʮʳ ʥʘ 217 ʧʦʣʷʭ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ  

ʚ ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦʡ ʉʂ-ʤʦʜʝʣʠ INF3 
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ʀʟ ʯʘʩʪʦʪʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʠʩʪʠʥʥʳʭ ʠ ʣʦʞʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ, ʧʨʠʚʝʜʸʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 12, ʚʠʜʥʦ, ʯʪʦ:  

1. ɼʣʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ ʢʦʣʠʯʝʩʪʚʦ ʠʩʪʠʥʥʳʭ ʨʝʰʝʥʠʡ ʚʩʝ-

ʛʜʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʢʦʣʠʯʝʩʪʚʦ ʣʦʞʥʳʭ ʨʝʰʝʥʠʡ, ʧʨʠʯʝʤ ʧʨʠ 

ʫʨʦʚʥʷʭ ʨʘʟʣʠʯʠʷ ʙʦʣʴʰʝ 75% ʣʦʞʥʳʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʨʝʰʝʥʠʷ ʚʦʦʙʱʝ ʥʝ 

ʚʩʪʨʝʯʘʶʪʩʷ.  

2. ɼʣʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ ʢʘʨʪʠʥʘ ʙʦʣʝʝ ʩʣʦʞʥʘʷ ʠ ʚʢʣʶʯʘʝʪ 3 

ʜʠʘʧʘʟʦʥʘ ʫʨʦʚʥʝʡ ʩʭʦʜʩʪʚʘ:  

- ʧʨʠ ʥʠʟʢʠʭ ʫʨʦʚʥʷʭ ʩʭʦʜʩʪʚʘ ʦʪ 0% ʜʦ ʧʨʠʤʝʨʥʦ 30% ʢʦʣʠʯʝʩʪʚʦ 

ʣʦʞʥʳʭ ʨʝʰʝʥʠʡ ʚ ʙʦʣʴʰʝ ʯʠʩʣʘ ʠʩʪʠʥʥʳʭ;  

- ʧʨʠ ʩʨʝʜʥʠʭ ʫʨʦʚʥʷʭ ʩʭʦʜʩʪʚʘ ʦʪ 30% ʜʦ 95% ʢʦʣʠʯʝʩʪʚʦ ʠʩʪʠʥʥʳʭ 

ʨʝʰʝʥʠʡ ʚ ʦʩʥʦʚʥʦʤ ʙʦʣʴʰʝ ʯʠʩʣʘ ʣʦʞʥʳʭ;  

- ʧʨʠ ʚʳʩʦʢʠʭ ʫʨʦʚʥʷʭ ʩʭʦʜʩʪʚʘ ʚʳʰʝ 95% ʣʦʞʥʳʝ ʨʝʰʝʥʠʷ ʚʦʦʙɦ ʝ 

ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ.  

ʆʪʤʝʪʠʤ, ʯʪʦ ʵʪʠ ʯʘʩʪʦʪʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʧʦʤʠʥʘʶʪ ʜʚʘ ʥʦʨ-

ʤʘʣʴʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʩʜʚʠʥʫʪʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ.  

1-ʝ ʥʦʨʤʘʣʥɹʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʯʘʩʪʦʪʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ 

ʠʩʪʠʥʥʦ-ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʠ ʣʦʞʥʦ-ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ (ʩʜʚʠʥʫʪʦ ʚʣʝ-

ʚʦ, ʮʝʥʪʨ ʚ ʨʘʡʦʥʝ ʫʨʦʚʥʷ ʩʭʦʜʩʪʚʘ (ʪʦʯʥʝʝ ʫʨʦʚʥʷ ʨʘʟʣʠʯʠʷ): ʦʢʦʣʦ -5%);  

2-ʝ ʥʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʯʘʩʪʦʪʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ 

ʣʦʞʥʦʦʪʨʠʮʘʪʝʣʴʥʳʭ ʠ ʠʩʪʠʥʥʦ-ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ (ʩʜʚʠʥʫʪʦ ʚʧʨʘ-

ʚʦ, ʮʝʥʪʨ ʚ ʨʘʡʦʥʝ ʫʨʦʚʥʷ ʩʭʦʜʩʪʚʘ +49%).  

ʅʘʣʠʯʠʝ ʟʘʤʝʪʥʦʛʦ ʩʜʚʠʛʘ ʤʝʞʜʫ ʵʪʠʤʠ ʜʚʫʤʷ ʥʦʨʤʘʣʴʥʳʤʠ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷʤʠ (54%) ʠ ʘʥʪʠʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʥʠʤʠ (-18.3%) ʜʝʣʘʝʪ ʚʦʟʤʦʞ-

ʥʳʤ ʨʝʰʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʚ ʜʘʥʥʦʡ ʤʦʜʝʣʠ.  

ɺʩʝ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʚʧʦʣʥʝ ʨʘʟʫʤʥʳ. 

 

2.3.5. ɺʳʙʦʨ ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦʡ ʤʦʜʝʣʠ  
ʠ ʧʨʠʩʚʦʝʥʠʝ ʝʡ ʩʪʘʪʫʩʘ ʪʝʢʫʱʝʡ (ʟʘʜʘʯʘ 2.5) 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʭʝʤʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʠʥʬʦʨʤʘʮʠʠ ʠ ʟʥʘʥʠʡ ʚ 

ʩʠʩʪʝʤʝ çʕʡʜʦʩè (ʨʠʩʫʥʦʢ 2), ʧʨʠʩʚʦʠʤ ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦʡ ʉʂ-ʤʦʜʝʣʠ 

INF3 ʩʪʘʪʫʩ ʪʝʢʫʱʝʡ ʤʦʜʝʣʠ. ɼʣʷ ʵʪʦ ʟʘʧʫʩʪʠʤ ʨʝʞʠʤ 5.6 ʩ ʧʘʨʘʤʝʪʨʘʤʠ, 

ʧʨʠʚʝʜʝʥʥʤrʠ ʥʘ ʵʢʨʘʥʥʦʡ ʬʦʨʤʝ (ʨʠʩʫʥʦʢ 13): 
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ʈʠʩʫʥʦʢ 13. ʕʢʨʘʥʥʘʷ ʬʦʨʤʳ ʧʨʠʜʘʥʠʷ ʉʂ-ʤʦʜʝʣʠ Inf3 ʩʪʘʪʫʩʘ ʪʝʢʫʱʝʡ 

 
 
 

3. ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ (Results and discussion) 
3.1. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ (ʜʠʘʛʥʦʩʪʠʢʘ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʨʘʩ-
ʧʦʟʥʘʚʘʥʠʝ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ) (ʟʘʜʘʯʘ 2.6.1) 

3.1.1. ɺʝʨʠʬʠʢʘʮʠʷ ʤʦʜʝʣʝʡ ʧʫʪʝʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ  
ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ 

ʈʝʰʠʤ ʟʘʜʘʯʫ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʚ ʥʘʠʙʦʣʝʝ ʜʦ-

ʩʪʦʚʝʨʥʦʡ ʉʂ-ʤʦʜʝʣʠ INF3 ʥʘ GPU. ɼʣʷ ʵʪʦʛʦ ʟʘʧʫʩʪʠʤ ʨʝʞʠʤ 4.1.2 (ʨʠ-

ʩʫʥʦʢ 14): 
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ʈʠʩʫʥʦʢ 14. ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ ʦʪʦʙʨʘʞʝʥʠʷ ʧʨʦʮʝʩʩʘ ʨʝʰʝʥʠʷ  

ʟʘʜʘʯʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚ ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦʡ ʤʦʜʝʣʠ 

 

ɺʠʜʥʦ, ʯʪʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʚʳʨʘʱʠʚʘʥʠʷ ʧʰʝʥʠʮʳ ʥʘ 217 ʧʦʣʷʭ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʚ ʨʘ-

ʥʝʝ ʩʦʟʜʘʥʥʳʭ ʤʦʜʝʣʷʭ ʟʘʥʷʣʘ 2 ʩʝʢʫʥʜʳ. ʆʪʤʝʪʠʤ, ʯʪʦ 99,999% ʵʪʦʛʦ 

ʚʨʝʤʝʥʠ ʟʘʥʣ̫ʘ ʥʝ ʩʘʤʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʥʘ GPU, ʘ ʩʦʟʜʘʥʠʝ 10 ʚʳʭʦʜʥʳʭ 

ʬʦʨʤ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ. ʕʪʠ ʬʦʨʤʳ ʦʪʨʘʞʘʶʪ 

ʨʝʟʫʣʴʪʘʪʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʟʨʝʟʘʭ ʠ ʦʙʦʙʱʝʥʠʷʭ: 

 

 
ʇʨʠʚʝʜʝʤ ʜʚʝ ʠʟ ʵʪʠʭ 10 ʬʦʨʤ: 4.1.3.1 ʠ 4.1.3.2 (ʨʠʩʫʥʦʢ 15): 
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ʈʠʩʫʥʦʢ 15. ɺʳʭʦʜʥʳʝ ʬʦʨʤʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ  

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʨʘʱʠʚʘʥʠʷ ʧʰʝʥʠʮʳ 
 

ʉʠʤʚʦʣ çÕè ʩʪʦʠʪ ʧʨʦʪʠʚ ʪʝʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʧʦʜʪʚʝʨʜʠʣʠʩʴ ʥʘ ʦʧʳʪʝ, ʪ.ʝ. ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʬʘʢʪʫ. ʀʟ ʨʠʩʫʥʢʘ 15 ʚʠʜʥʦ, 

ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʚʳʨʘʱʠʚʘʥʠʷ ʧʰʝʥʠʮʳ ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʭʦʨʦʰʠʤʠ ʠ ʧʦʣʥʦʩʪʴʶ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʪ ʵʢʩʧʝʨʪʥʳʤ ʦʮʝʥʢʘʤ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʬʘʢʪʘʭ, ʠʥʪʫʠʮʠʠ, ʦʧʳ-

ʪʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. 
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3.1.2. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ 
ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʨʘʱʠʚʘʥʠʷ ʧʰʝʥʠʮʳ, ʥʘ ʦʩʥʦʚʝ  
ʜʘʥʥʳʭ, ʥʝ ʠʩʧʦʣʴʟʦʚʘʚʰʠʭʩʷ ʧʨʠ ʩʠʥʪʝʟʝ  
ʠ ʚʝʨʠʬʠʢʘʮʠʠ ʤʦʜʝʣʝʡ 

ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢ ʦʩʫʱʝʩʪʚʠʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʨʘʱʠʚʘʥʠʷ ʧʰʝʥʠʮʳ, ʥʘ ʦʩʥʦʚʝ 

ʨʘʥʝʝ ʩʦʟʜʘʥʥʳʭ ʉʂ-ʤʦʜʝʣʝʡ ʠ ʥʦʚʳʭ ʜʘʥʥʳʭ, ʥʝ ʠʩʧʦʣʴʟʦʚʘʚʰʠʭʩʷ ʧʨʠ 

ʩʠʥʪʝʟʝ ʠ ʚʝʨʠʬʠʢʘʮʠʠ ʤʦʜʝʣʝʡ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ: 

- ʩʜʝʣʘʪʴ ʦʧʠʩʘʥʠʷ ʧʦʣʝʡ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚ ʪʘʢʦʡ ʞʝ Excel-

ʬʦʨʤʝ, ʢʘʢ ʧʨʠʚʝʜʝʥʥʘʷ ʚ ʪʘʙʣʠʮʝ 6, ʥʦ ʩ ʥʝʟʘʧʦʣʥʝʥʥʳʤʠ ʢʦʣʦʥʢʘʤʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʰʢʘʣ (ʚ ʥʘʰʝʤ ʧʨʠʤʝʨʝ ʵʪʦ 2-ʷ ʠ 3-ʷ ʢʦʣʦʥʢʠ); 

- ʟʘʧʠʩʘʪʴ Excel-ʬʘʡʣ ʩ ʦʧʠʩʘʥʠʷʤʠ ʧʦʣʝʡ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩ 

ʠʤʝʥʝʤ ʚ ʧʘʧʢʫ: c:\Aidos-X\AID_DATA \Inp_data\Inp_rasp.xls (ʚ ʜʘʥʥʦʡ ʨʘ-

ʙʦʪʝ ʤʳ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʘʥʥʳʝ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ); 

- ʟʘʧʫʩʪʠʪʴ ʨʝʞʠʤ 2.3.2.2 ʩ ʦʧʮʠʷʤʠ, ʧʨʠʚʝʜʝʥʥʳʤʠ ʥʘ ʨʠʩʫʥʢʝ 16. 

ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʧʮʠʡ, ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 3, 

ʟʜʝʩʴ ʟʘʜʘʥ ʨʝʞʠʤ: çɻʝʥʝʨʘʮʠʷ ʨʘʩʧʦʟʥʘʚʘʝʤʦʡ ʚʳʙʦʨʢʠè, ʘ ʥʝ çʌʦʨʤʘʣʠ-

ʟʘʮʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠè. 

 

 

ʈʠʩʫʥʦʢ 16. ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 2.3.2.2  

ʩ ʦʧʮʠʷʤʠ ʜʣʷ ʚʚʦʜʘ ʦʧʠʩʘʥʠʡ ʧʦʣʝʡ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚ ʩʠʩʪʝʤʫ 

 

ɿʘʪʝʤ ʧʦʩʣʝ ʚʚʦʜʘ ʦʧʠʩʘʥʠʡ ʧʦʣʝʡ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚ ʨʘʩʧʦʟʥʘ-

ʚʘʝʤʫʶ ʚʳʙʦʨʢʫ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʫʩʪʠʪʴ ʨʝʞʠʤ ʧʘʢʝʪʥʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

(ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ) 4.1.2 (ʨʠʩʫʥʦʢ 17): 
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ʈʠʩʫʥʦʢ 17. ʕʢʨʘʥʥʳʝ ʬʦʨʤʳ ʨʝʞʠʤʘ ʨʝʞʠʤ ʧʘʢʝʪʥʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

(ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ) 4.1.2 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʚʳʨʘʱʠʚʘʥʠʷ ʧʰʝʥʠʮʳ ʜʣʷ ʦʜʥʦʛʦ ʧʦʣʷ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 

18, ʜʣʷ ʚʩʝʭ ʧʦʣʝʡ ʥʘ ʨʠʩʫʥʢʝ 19: 

 

ʈʠʩʫʥʦʢ 18. ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ  

ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʨʘʱʠʚʘʥʠʷ ʧʰʝʥʠʮʳ ʜʣʷ ʦʜʥʦʛʦ ʧʦʣʷ 
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ʈʠʩʫʥʦʢ 19. ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ  

ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʨʘʱʠʚʘʥʠʷ ʧʰʝʥʠʮʳ ʜʣʷ ʚʩʝʭ ʧʦʣʝʡ 

 

ɺ ʨʝʞʠʤʝ 2.3.4, ʥʘ ʨʠʩʫʥʢʘʭ 11, 12 ʠ ʚ ʧʦʷʩʥʝʥʠʠ ʢ ʥʠʤ ʧʨʠʚʝʜʝʥʳ 

ʢʨʠʪʝʨʠʠ ʜʣʷ ʫʨʦʚʥʷ ʩʭʦʜʩʪʚʘ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʦ ʜʘʥʥʳʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʣʠʯʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʠʩʪʠʥʥʳʭ 

ʠ ʣʦʞʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ ʤʳ ʚʠ-

ʜʝʣʠ, ʯʪʦ ʧʨʠ ʫʨʦʚʥʷʭ ʩʭʦʜʩʪʚʘ ʚʳʰʝ 30% ʠʩʪʠʥʥʳʭ ʨʝʰʝʥʠʡ ʙʦʣʴʰʝ, ʯʝʤ 

ʣʦʞʥʳʭ, ʘ ʧʨʠ ʫʨʦʚʥʷʭ ʩʭʦʜʩʪʚʘ ʚʳʰʝ 95% ʣʦʞʥʳʭ ʨʝʰʝʥʠʡ ʚʦʦʙʱʝ ʥʝ 

ʚʩʪʨʝʯʘʝʪʩʷ. ʕʪʦ ʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʬʦʨʤʘʭ ʥʘ ʨʠʩʫʥʢʘʭ 18 ʠ 19 ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠ-

ʤʘʥʠʝ, ʘ ʢʘʢʠʝ ʙʦʣʝʝ ʧʨʘʚʠʣʴʥʦ ʙʫʜʝʪ ʠʛʥʦʨʠʨʦʚʘʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʝ ʠʟʣʦʞʝʥʥʦʛʦ ʫ ʥʘʩ ʝʩʪʴ ʚʩʝ ʦʩʥʦʚʘʥʠʷ ʤʳ 

ʤʦʞʝʤ ʦʙʦʩʥʦʚʘʥʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʤʝʪʦʜ ɸʉʂ-

ʘʥʘʣʠʟʘ ʠ ʝʛʦ ʧʨʦʛʨʘʤʤʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʚ ʥʘʩʪʦ-

ʷʱʝʝ ʚʨʝʤʷ ʚʳʩʪʫʧʘʝʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ çʕʡʜʦʩè, ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʚʳʨʘʱʠʚʘʥʠʷ ʧʰʝʥʠʮʳ. 

 

3.2. ʋʧʨʦʱʝʥʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ 
ʨʝʰʝʥʠʡ (ʟʘʜʘʯʘ 2.6.2) 

ʇʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʠʣʘ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚʣʠʷʥʠʷ 

ʬʘʢʪʦʨʦʚ ʥʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʩʦʩʪʦʷʥʠʡ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢ ʪʝʤ ʠʣʠ 

ʠʥʳʤ ʢʣʘʩʩʘʤ. ʇʦ ʩʫʪʠ ʵʪʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ SWOT-ʘʥʘʣʠʟʘ [35]. ɺ ʩʠʩʪʝʤʝ 

çʕʡʜʦʩè ʚ ʨʝʞʠʤʝ 4.4.8 ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʨʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ. ʇʨʠ ʵʪʦʤ 

ʚʳʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʜʝʪʝʨʤʠʥʘʮʠʠ ʟʘʜʘʥʥʦʛʦ ʢʣʘʩʩʘ, ʪ.ʝ. ʩʠʩʪʝʤʘ ʟʥʘʯʝʥʠʡ 

ʬʘʢʪʦʨʦʚ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʧʝʨʝʭʦʜ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝ-

ʥʠʷ ʚ ʩʦʩʪʦʷʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʜʘʥʥʦʤʫ ʢʣʘʩʩʫ (ʨʠʩʫʥʢʠ 20): 
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ʈʠʩʫʥʦʢ 20. SWOT-ʜʠʘʛʨʘʤʤʳ, ʦʪʨʘʞʘʶʱʠʝ ʩʠʩʪʝʤʫ ʜʝʪʝʨʤʠʥʘʮʠʠ  

ʨʘʟʣʠʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʨʘʱʠʚʘʥʠʷ ʧʰʝʥʠʮʳ 
 

ɺʳʭʦʜʥʳʝ ʬʦʨʤʳ, ʧʨʠʚʝʜʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʘʭ 20, ʢʘʢ ʛʦʚʦʨʷʪ çʠʥʪʫʠ-

ʪʠʚʥʦ ʧʦʥʷʪʥʳè, ʪ.ʝ. ʥʝ ʪʨʝʙʫʶʪ ʦʩʦʙʳʭ ʢʦʤʤʝʥʪʘʨʠʝʚ. ʆʪʤʝʪʠʤ ʣʠʰʴ, ʯʪʦ 

ʠʥʬʦʨʤʘʮʠʷ ʙʳʪʴ ʧʨʠʚʝʜʝʥʘ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʠʚʝʜʝʥʥʳʭ, ʥʦ ʠ ʚʦ ʤʥʦʛʠʭ 

ʜʨʫʛʠʭ ʪʘʙʣʠʯʥʳʭ ʠ ʛʨʘʬʠʯʝʩʢʠʭ ʬʦʨʤʘʭ, ʢʦʪʦʨʳʝ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʥʝ 

ʧʨʠʚʦʜʷʪʩʷ ʪʦʣʴʢʦ ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʝʝ ʨʘʟʤʝʨʘ. ɺ ʯʘʩʪʥʦʩʪʠ ʚ ʵʪʠʭ 

ʬʦʨʤʘʭ ʤʦʞʝʪ ʙʳʪʴ ʚʳʚʝʜʝʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʧʦʣʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʚ 

ʪ.ʯ. ʚʦʦʙʱʝ ʚʩʷ ʠʤʝʶʱʘʷ ʚ ʤʦʜʝʣʠ). ʇʦʜʦʙʥʘʷ ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩʦ-

ʜʝʨʞʠʪʩʷ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʧʫʪʠ: c:\Aidos-

X\AID_DATA \A0000003\System\SWOTCls####Inf3.DBF 
5
, ʛʜʝ: ç####è ï 

ʢʦʜ ʢʣʘʩʩʘ ʩ ʚʝʜʫʱʠʤʠ ʥʫʣʷʤʠ.  

                                           

5
 ʆʪʤʝʪʠʤ, ʯʪʦ dbf-ʬʘʡʣʳ ʥʦʨʤʘʣʴʥʦ ʦʪʢʨʳʚʘʶʪʩʷ ʚ MS Excel, ʚ ʢʦʪʦʨʳʡ ʚʩʪʨʦʝʥ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʡ ʢʦʥʚʝʨʪʝʨ.  
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ʆʪʤʝʪʠʤ, ʯʪʦ ʩʠʩʪʝʤʘ çʕʡʜʦʩè ʦʙʝʩʧʝʯʠʚʘʣʘ ʨʝʰʝʥʠʝ ʵʪʦʡ ʚʩʝʛʜʘ, 

ʜʘʞʝ ʚ ʩʘʤʳʭ ʨʘʥʥʠʭ DOS-ʚʝʨʩʠʷʭ ʠ ʚ ʨʝʘʣʠʟʘʮʠʷʭ ʩʠʩʪʝʤʳ çʕʡʜʦʩè ʥʘ 

ʜʨʫʛʠʭ ʷʟʳʢʘʭ ʠ ʪʠʧʘʭ ʢʦʤʧʴʶʪʝʨʦʚ. ʇʝʨʚʳʡ ʘʢʪ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ çʕʡ-

ʜʦʩè, ʛʜʝ ʦʙ ʵʪʦʤ ʫʧʦʤʠʥʘʝʪʩʷ ʚ ʷʚʥʦʤ ʚʠʜʝ, ʜʘʪʠʨʫʝʪʩʷ 1987 ʛʦʜʦʤ.  
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ʅʦ ʪʦʛʜʘ SWOT-ʜʠʘʛʨʘʤʤʳ ʥʘʟʳʚʘʣʠʩʴ ʧʦʟʠʪʠʚʥʳʤ ʠ ʥʝʛʘʪʠʚʥʳʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʧʦʨʪʨʝʪʘʤʠ ʢʣʘʩʩʦʚ. ʇʝʨʚʳʡ ʘʢʪ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ 

çʕʡʜʦʩè ʜʣʷ ʨʝʰʝʥʠʷ ʦʧʠʩʘʥʥʦʡ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʟʘʜʘʯʠ ʜʘʪʠʨʫʝʪʩʷ 1996 

ʛʦʜʦʤ: 

 

 
 

ʅʘ ʨʠʩʫʥʢʝ 21 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʠʥʚʝʨʪʠʨʦʚʘʥʥʦʡ SWOT-

ʜʠʘʛʨʘʤʤʳ, ʦʪʨʘʞʘʶʱʝʡ ʚʣʠʷʥʠʝ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝ-
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ʩʢʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʳʨʘʱʠʚʘ-

ʥʠʷ ʧʰʝʥʠʮʳ: 

 
ʈʠʩʫʥʦʢ 21. ʇʨʠʤʝʨ ʠʥʚʝʨʪʠʨʦʚʘʥʥʦʡ SWOT-ʜʠʘʛʨʘʤʤʳ, ʦʪʨʘʞʘʶʱʝʡ 

ʚʣʠʷʥʠʝ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ  

ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʳʨʘʱʠʚʘʥʠʷ ʧʰʝʥʠʮʳ 

 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪʤʝʪʠʤ, ʯʪʦ SWOT-ʘʥʘʣʠʟ ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʦ ʠʟʚʝʩʪ-

ʥʳʤ ʠ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤ ʤʝʪʦʜ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʵʪʦ 

ʥʝ ʤʝʰʘʝʪ ʪʦʤʫ, ʯʪʦ ʦʥ ʧʦʜʚʝʨʛʘʝʪʩʷ ʢʨʠʪʠʢʝ, ʯʘʩʪʦ ʚʧʦʣʥʝ ʩʧʨʘʚʝʜʣʠʚʦʡ, 

ʦʙʦʩʥʦʚʘʥʥʦʡ ʠ ʭʦʨʦʰʦ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʨʠʪʠʯʝʩʢʦʛʦ 

ʨʘʩʩʤʦʪʨʝʥʠʷ SWOT-ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʦ ʜʦʚʦʣʴʥʦ ʤʥʦʛʦ ʝʛʦ ʩʣʘʙʳʭ ʩʪʦʨʦʥ 

(ʥʝʜʦʩʪʘʪʢʦʚ), ʠʩʪʦʯʥʠʢʦʤ ʢʦʪʦʨʳʭ ʯʘʱʝ ʚʩʝʛʦ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʠʚʣʝʯʝʥʠʷ ʵʢʩʧʝʨʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʣʷ ʦʮʝʥʢʠ ʩʠʣʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚʣʠʷ-

ʥʠʷ ʬʘʢʪʦʨʦʚ. ʗʩʥʦ, ʯʪʦ ʵʢʩʧʝʨʪʳ ʵʪʦ ʜʝʣʘʶʪ ʥʝʬʦʨʤʘʣʠʟʫʝʤʳʤ ʧʫʪʝʤ 

(ʠʥʪʫʠʪʠʚʥʦ), ʥʘ ʦʩʥʦʚʝ ʩʚʦʝʛʦ ʦʧʳʪʘ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. 

ʅʦ ʚʦʟʤʦʞʥʦʩʪʠ ʵʢʩʧʝʨʪʦʚ ʠʤʝʶʪ ʩʚʦʠ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʯʘʩʪʦ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʧʨʠʯʠʥʘʤ ʦʥʠ ʥʝ ʤʦʛʫʪ ʠ ʥʝ ʭʦʪʷʪ ʵʪʦ ʩʜʝʣʘʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢʘʝʪ 

ʧʨʦʙʣʝʤʘ ʧʨʦʚʝʜʝʥʠʷ SWOT-ʘʥʘʣʠʟʘ ʙʝʟ ʧʨʠʚʣʝʯʝʥʠʷ ʵʢʩʧʝʨʪʦʚ. ʕʪʘ ʧʨʦ-

ʙʣʝʤʘ ʤʦʞʝʪ ʨʝʰʘʪʴʩʷ ʧʫʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʬʫʥʢʮʠʡ ʵʢʩʧʝʨʪʦʚ, ʪ.ʝ. ʧʫʪʝʤ 

ʠʟʤʝʨʝʥʠʷ ʩʠʣʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʦʩ-

ʥʦʚʝ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʇʦʜʦʙʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʨʘʟʨʘʙʦʪʘʥʘ ʜʘʚʥʦ, ʝʡ 

ʫʞʝ ʙʦʣʝʝ 30 ʣʝʪ, ʥʦ ʦʥʘ ʤʘʣʦʠʟʚʝʩʪʥʘ ï ʵʪʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ 

çʕʡʜʦʩè [23, 35]. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʥʘ ʨʝʘʣʴʥʦʤ ʯʠʩʣʝʥʥʦʤ ʧʨʠʤʝʨʝ ʧʦ-

ʜʨʦʙʥʦ ʦʧʠʩʳʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʚʪʦʤʘʪʠ-

ʟʠʨʦʚʘʥʥʦʛʦ SWOT-ʘʥʘʣʠʟʘ ʩʨʝʜʩʪʚʘʤʠ ɸʉʂ-ʘʥʘʣʠʟʘ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ çʕʡʜʦʩè ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʥʘ ʦʩʥʦʚʝ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʨʝʰʝʥʠʝ ʧʨʷʤʦʡ ʠ ʦʙʨʘʪ-

ʥʦʡ ʟʘʜʘʯ SWOT-ʘʥʘʣʠʟʘ. PEST-ʘʥʘʣʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ SWOT-ʘʥʘʣʠʟ, 

ʩ ʙʦʣʝʝ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. ʇʦɻ ʪʦʤʫ 

https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D0%B0%D1%82%D0%B5%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BF%D0%BB%D0%B0%D0%BD%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
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ʚʳʚʦʜʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʥʘ ʧʨʠʤʝʨʝ SWOT-ʘʥʘʣʠʟʘ, ʤʦʞʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʠ ʥʘ PEST-ʘʥʘʣʠʟ [35]. ʉʠʩʪʝʤʘ çʕʡʜʦʩè ʷʚʣʷʝʪʩʷ ʝʜʠʥ-

ʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʘʚʪʦʤʘʪʠʟʠʨʫʶʱʝʡ SWOT-ʘʥʘʣʠʟ ʥʘ ʦʩʥʦʚʝ ʵʤʧʠʨʠ-

ʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʨʝʘʣʠʟʫʶʱʝʡ ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʡ SWOT-ʘʥʘʣʠʟ, ʧʨʝʜʣʦ-

ʞʝʥʥʳʡ ʘʚʪʦʨʦʤ [35]. 

 

3.3. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ  
ʧʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʝ ʉʂ-ʤʦʜʝʣʠ (ʟʘʜʘʯʘ 2.6.3)  

ɽʩʣʠ ʤʦʜʝʣʴ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʜʦʩʪʦʚʝʨʥʘ, ʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʜʝ-

ʣʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʩʘʤʦʛʦ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʪ.ʝ. ʨʝ-

ʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʜʝʣʠ ʢʦʨʨʝʢʪʥʦ ʦʪʥʦʩʠʪʴ ʢ ʩʘʤʦʤʫ ʦʙʲʝʢʪʫ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ. 

ɺ ʩʠʩʪʝʤʝ çʕʡʜʦʩè ʝʩʪʴ ʜʦʚʦʣʴʥʦ ʤʥʦʛʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʪʘʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʦ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʝʝ ʦʙʲʝʤ ʤʳ ʨʘʩ-

ʩʤʦʪʨʠʤ ʣʠʰʴ ʨʝʟʫʣʴʪʘʪʳ ʢʣʘʩʪʝʨʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʢʣʘʩʩʦʚ ʠ 

ʧʨʠʟʥʘʢʦʚ (ʢʦʛʥʠʪʠʚʥʳʝ ʜʠʘʛʨʘʤʤʳ ʠ ʜʝʥʜʨʦʛʨʘʤʤʳ), ʘ ʪʘʢʞʝ ʥʝʣʦʢʘʣʴ-

ʥʳʝ ʥʝʡʨʦʥʳ, ʥʝʣʦʢʘʣʴʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, 3d-ʠʥʪʝʛʨʘʣʴʥʳʝ ʢʦʛʥʠʪʠʚʥʳʝ 

ʢʘʨʪʳ ʠ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ. 

 

3.3.1. ʂʦʛʥʠʪʠʚʥʳʝ ʜʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ 
ʕʪʠ ʜʠʘʛʨʘʤʤʳ ʦʪʨʘʞʘʶʪ ʩʭʦʜʩʪʚʦ/ʨʘʟʣʠʯʠʝ ʢʣʘʩʩʦʚ. ʄʳ ʧʦʣʫʯʘʝʤ 

ʠʭ ʚ ʨʝʞʠʤʘʭ 4.2.2.1 ʠ 4.2.2.2 (ʨʠʩʫʥʦʢ 22): 

 
ʈʠʩʫʥʦʢ 22. ʂʦʛʥʠʪʠʚʥʘʷ ʜʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ 

 

ʆʪʤʝʪʠʤ ʪʘʢʞʝ, ʯʪʦ ʥʘ ʢʦʛʥʠʪʠʚʥʦʡ ʜʠʘʛʨʘʤʤʝ, ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʨʠ-

ʩʫʥʢʝ 22, ʧʦʢʘʟʘʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʮʝʥʢʠ ʩʭʦʜʩʪʚʘ/ʨʘʟʣʠʯʠʷ ʨʘʟʣʠʯʥʳʭ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʨʘʱʠʚʘʥʠʷ ʧʰʝʥʠʮʳ ʧʦ 

ʩʠʩʪʝʤʝ ʜʝʪʝʨʤʠʥʘʮʠʠ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʠ-

ʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʦʡ ʤʦʜʝʣʠ, ʩʦʟʜʘʥʥʦʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʦʩʥʦʚʝ ʵʤʧʠ-
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ʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʘ ʥʝ ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʦ ʜʝʣʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʪʥʳʭ 

ʦʮʝʥʦʢ ʥʝʬʦʨʤʘʣʠʟʫʝʤʳʤ ʧʫʪʝʤ ʥʘ ʦʩʥʦʚʝ ʦʧʳʪʘ, ʠʥʪʫʠʮʠʠ ʠ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ.  

 

3.3.2. ɸʛʣʦʤʝʨʘʪʠʚʥʘʷ ʢʦʛʥʠʪʠʚʥʘʷ ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʢʣʘʩʩʦʚ 
ʀʥʬʦʨʤʘʮʠʷ ʦ ʩʭʦʜʩʪʚʝ/ʨʘʟʣʠʯʠʠ ʢʣʘʩʩʦʚ, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ ʤʘʪʨʠʮʝ 

ʩʭʦʜʩʪʚʘ, ʤʦʞʝʪ ʙʳʪʴ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʘ ʥʝ ʪʦʣʴʢʦ ʚ ʬʦʨʤʝ, ʢʦʛʥʠʪʠʚʥʳʭ 

ʜʠʘʛʨʘʤʤ, ʧʨʠʤʝʨ ʢʦʪʦʨʦʡ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 22, ʥʦ ʠ ʚ ʬʦʨʤʝ ʘʛʣʦʤʝ-

ʨʘʪʠʚʥʳʭ ʜʝʥʜʨʦʛʨʘʤʤ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʛʥʠʪʠʚʥʦʡ ʢʣʘʩʪʝʨʠ-

ʟʘʮʠʠ [36] (ʨʠʩʫʥʦʢ 23): 

 

 
ʈʠʩʫʥʦʢ 23. ɼʝʥʜʨʦʛʨʘʤʤʘ ʢʦʛʥʠʪʠʚʥʦʡ ʘʛʣʦʤʝʨʘʪʠʚʥʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ 

ʢʣʘʩʩʦʚ ʠ ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʤʝʞʢʣʘʩʪʝʨʥʳʭ ʨʘʩʩʪʦʷʥʠʡ 
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ʀʟ ʨʠʩʫʥʢʘ 23 ʤʳ ʚʠʜʠʤ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʳʨʘʱʠʚʘʥʠʷ 

ʧʰʝʥʠʮʳ ʩʭʦʜʥʳ ʧʦ ʩʠʩʪʝʤʝ ʜʝʪʝʨʤʠʥʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦ, ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʘ ʜʨʫʛʠʝ ʧʦ ʵʪʦʡ ʩʠʩʪʝʤʝ ʦʙʫ-

ʩʣʘʚʣʠʚʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʤʦʛʫʪ 

ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʪ.ʝ. ʷʚʣʷʶʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ. 
 
 

3.3.3. ʂʦʛʥʠʪʠʚʥʳʝ ʜʠʘʛʨʘʤʤʳ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ 
ʕʪʠ ʜʠʘʛʨʘʤʤʳ ʦʪʨʘʞʘʶʪ ʩʭʦʜʩʪʚʦ/ʨʘʟʣʠʯʠʝ ʟʥʘʯʝʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʧʦ ʠʭ ʩʤʳʩʣʫ, ʪ.ʝ. ʧʦ ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʥʠʭ ʠʥʬʦʨʤʘʮʠʠ 

ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʚʳʨʘʱʠʚʘʥʠʷ ʧʰʝʥʠʮʳ. ʕʪʠ ʜʠʘʛʨʘʤʤʳ ʤʳ ʧʦʣʫʯʘʝʤ ʚ ʨʝ-

ʞʠʤʘʭ 4.3.2.1 ʠ 4.3.2.2 (ʨʠʩʫʥʦʢ 24).  

 
ʈʠʩʫʥʦʢ 24. ʂʦʛʥʠʪʠʚʥʘʷ ʜʠʘʛʨʘʤʤʘ ʠ ʢʦʥʩʪʨʫʢʪ ʟʥʘʯʝʥʠʡ  

ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʪʨʘʞʘʶʱʘʷ ʩʭʦʜʩʪʚʦ/ʨʘʟʣʠʯʠʝ  

ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʠʭ ʩʤʳʩʣʫ, , ʪ.ʝ. ʧʦ ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʥʠʭ ʠʥʬʦʨʤʘʮʠʠ  

ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʚʳʨʘʱʠʚʘʥʠʷ ʧʰʝʥʠʮʳ 

 

ʀʟ ʨʠʩʫʥʢʘ 24 ʚʠʜʥʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʦʙʨʘʟʫʶʪ ʜʚʘ ʢʨʫʧʥʳʭ ʢʣʘʩʪʝ-

ʨʘ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʧʦ ʠʭ ʩʤʳʩʣʫ. ʕʪʠ ʢʣʘʩʪʝʨʳ ʦʙʨʘʟʫʶʪ ʧʦʣʶʩʘ ʢʦʥ-

ʩʪʨʫʢʪʘ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʥʘ ʢʦʛʥʠʪʠʚʥʦʡ ʜʠʘʛʨʘʤʤʝ, ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 

24, ʧʦʢʘʟʘʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʮʝʥʢʠ ʩʭʦʜʩʪʚʘ/ʨʘʟʣʠʯʠʷ ʟʥʘʯʝʥʠʡ ʘʛʨʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʠʩʪʝʤʥʦ-
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ʢʦʛʥʠʪʠʚʥʦʡ ʤʦʜʝʣʠ, ʩʦʟʜʘʥʥʦʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʦʩʥʦʚʝ ʵʤʧʠʨʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ, ʘ ʥʝ ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʦ ʜʝʣʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʥʝ-

ʬʦʨʤʘʣʠʟʫʝʤʳʤ ʧʫʪʝʤ ʥʘ ʦʩʥʦʚʝ ʦʧʳʪʘ, ʠʥʪʫʠʮʠʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʢʦʤʧʝʪʝʥʮʠʠ.  
 

3.3.4. ɸʛʣʦʤʝʨʘʪʠʚʥʘʷ ʢʦʛʥʠʪʠʚʥʘʷ ʢʣʘʩʪʝʨʠʟʘʮʠʷ  
ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ 

ʅʘ ʨʠʩʫʥʢʝ 25 ʧʨʠʚʝʜʝʥʘ ʘʛʣʦʤʝʨʘʪʠʚʥʘʷ ʜʝʥʜʨʦʛʨʘʤʤʘ ʢʦʛʥʠʪʠʚʥʦʡ 

ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʟʥʘʯʝʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʛʨʘʬʠʢ ʠʟʤʝʥʝ-

ʥʠʷ ʤʝʞʢʣʘʩʪʝʨʥʳʭ ʨʘʩʩʪʦʷʥʠʡ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʪʦʡ ʞʝ ʤʘʪʨʠʮʳ 

ʩʭʦʜʩʪʚʘ ʧʨʠʟʥʘʢʦʚ ʧʦ ʠʭ ʩʤʳʩʣʫ, ʯʪʦ ʠ ʚ ʢʦʛʥʠʪʠʚʥʳʭ ʜʠʘʛʨʘʤʤʘʭ, ʧʨʠ-

ʤʝʨ ʢʦʪʦʨʦʡ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 24.  

 

 
ʈʠʩʫʥʦʢ 25. ɼʝʥʜʨʦʛʨʘʤʤʘ ʘʛʣʦʤʝʨʘʪʠʚʥʦʡ ʢʦʛʥʠʪʠʚʥʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ 

ʟʥʘʯʝʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ  

ʤʝʞʢʣʘʩʪʝʨʥʳʭ ʨʘʩʩʪʦʥ̫ʠʡ 






























