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ʆɻʃɸɺʃɽʅʀɽ 

ɼʀʉʊɸʅʎʀʆʅʅʆɽ ʆɹʋʏɽʅʀɽ: ʂʆʅʎɽʇʎʀʗ, 

ʄɽʊʆɼʆʃʆɻʀʗ, ʊɽʍʅʆʃʆɻʀʗ 

ɸʣʝʢʩʝʝʚʘ ɺ.ʅ. ɼʀʉʊɸʎʀʆʅʅʓʁ ʕʂʉʇɽʈʀʄɽʅʊ ɺ ʂʆʅɻʅʀʊʀɺʅʆʁ 

ʃʀʅɻɺʀʉʊʀʂɽééééééééééééééééééééééééééé 
5 

ʉʘʡʬʫʣʣʠʥʘ ɸ.ʈ., ɼʤʠʪʨʠʝʚ ɺ.ɻ., ɻʘʣʠʥ ɼ.ʀ. ɺʅɽɼʈɽʅʀɽ 3D-ɻʈɸʌʀʂʀ ɺ 

ʋʏɽɹʅʓʁ ʇʈʆʎɽʉʉ ʇʆ ʆʉɺʆɽʅʀʖ ɼʀʉʎʀʇʃʀʅʓ çʌʀɿʀʏɽʉʂɸʗ 

ʂʋʃʔʊʋʈɸèéééééééééééééééééééééééééééé.. 
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ʆɹʈɸɿʆɺɸʅʀʀ ʀ ʇʈʆʀɿɺʆɼʉʊɺɽ 

ɸʙʜʨʘʬʠʢʦʚʘ ʌ.ʌ., ʄʫʨʘʚʴʝʚʘ ɽ.ɸ., ʐʘʨʠʧʦʚ ʄ.ʀ. ʇʈʆɺɽɼɽʅʀɽ FMEA-

ɸʅɸʃʀɿɸ ʇʈʆʎɽʉʉɸ ʅɽʌʊɽɼʆɹʓʏʀéééééééééééééééé. 
19 

ɿʘʡʮʝʚ ɸ.ɺ., ʉʧʠʨʠʜʦʥʦʚ ʆ.ɺ.  ʎʀʌʈʆɺʆʁ ʌʋʅʂʎʀʆʅɸʃ ʀʅɾɽʅɽʈɸ-
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ɺɿɸʀʄʆɼɽʁʉʊɺʀɽ ʇɽɼɸɻʆɻɸ ʉ ʀʅʌʆʈʄɸʎʀʆʅʅʆ-ʂʆʄʄʋʅʀʂɸ-

ʎʀʆʅʅʓʄʀ ʊɽʍʅʆʃʆɻʀʗʄʀ ʀ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʀʅʌʆʈ-
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ɻʦʣʦʚʠʥʘ ɽ.ʖ., ɽʨʤʦʣʘʝʚ ɽ.ɺ. ʉʈɸɺʅɽʅʀɽ ɸʈʍʀʊɽʂʊʋʈ ʉʀʉʊɽʄ 

ʕʃɽʂʊʈʆʅʅʆɻʆ ɼʆʂʋʄɽʅʊʆʆɹʆʈʆʊɸééééééééééééééé. 
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ʅʠʢʦʣʘʝʚʘ ɸ.ɸ., ɻʦʣʦʚʠʥʘ ɽ.ʖ. ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ɹɸɿʓ ɼɸʅʅʓʍ ɼʃʗ 

ʈɸɿʈɸɹɸʊʓɺɸɽʄʆɻʆ ʄʆɼʋʃʗ çɸʅɸʃʀɿ ʇʆʂɸɿɸʊɽʃɽʁ ʇʈʆʀɿ-

ɺʆɼʉʊɺɽʅʅʆɻʆ ʊʈɸɺʄɸʊʀɿʄɸ ʀ ʇʈʆʌɿɸɹʆʃɽɺɸʅʀʁ ɺ ʅɽʌʊʗʅʆʁ 

ʇʈʆʄʓʐʃɽʅʅʆʉʊʀèééééééééééééééééééééééé.. 

46 

ɸʙʨʦʩʠʤʦʚʘ ʄ.ɸ., ɺʣʘʩʦʚʘ ʃ.ʉ. ʀʉʇʆʃʔɿʆɺɸʅʀɽ PYTHON ʇʈʀ ʈɸɹʆʊɽ ʉ 

ɹʆʃʔʐʀʄʀ ɼɸʅʅʓʄʀéééééééééééééééééééééé 
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ʄʫʨʘʚʴʝʚʘ ɽ.ɸ., ʂʦʥʥʦʚ ɺ.ɸ. ʆʎɽʅʂɸ ɺʆɿʄʆɾʅʆʉʊʀ ʇʈʀʄɽʅɽʅʀʗ 

ʀʉʂʋʉʉʊɺɽʅʅʓʍ ʅɽʁʈʆʅʅʓʍ ʉɽʊɽʁ ɼʃʗ ʇʈʆɻʅʆɿʀʈʆɺɸʅʀʗ 

ɼʆɹʓʏʀ ʅɽʌʊʀéééééééééééééééééééééééééé.. 

59 
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Abstract. The article describes the structure of a distance experiment in cognitive 

linguistics, conditions for remote users interaction and the sequence of distance experiment 

running. The method of remote experiment combines the principles of associative experiment 

and free definitions (to give a free description of sovietisms or ideologemes), as well as the 

method of deep introspection of the researcher, which restores all the chains of reactions to 

sovietisms or ideologemes in the responses of testees. The platforms for conducting the 

experiment were ZOOM, Skype, and Facebook (video conferences and chats). The purity of 

the experiment was ensured by the fact that 15 representatives of the UK and 6 representatives 

of the US took part in the study, the age of the respondents was 18-77 years. The study showed 

that in most cases, foreigners in one way or another have difficulties in interpreting a particular 

unit of the Soviet period. It is explained by the fact that they rely on a personal system of 

meanings. However, in order to facilitate the understanding of these units, it is necessary to rely 
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on the language values. They can be passed by using calculated variants, borrowings, 

definitions, analogs, and generic substitutions. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʘʩʩʦʮʠʘʮʠʠ, ʩʦʚʝʪʠʟʤʳ, 

ʠʜʝʦʣʦʛʝʤʳ, ʩʣʦʚʘ-ʩʪʠʤʫʣʳ. 

 

Keywords: distance experiment, associations, sovietisms, ideologemes, stimulus 

words. 

 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʦʜʨʘʟʫʤʝʚʘʝʪ çʠʩʩʣʝʜʦʚʘʥʠʝ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ ʧʫʪʸʤ ʠʭ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʠʣʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭè [1]. 

ɼʠʩʪʘʥʮʠʦʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʙʦʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʜʘʣʝʥʥʦʝ 

ʫʯʘʩʪʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʚʳʧʦʣʥʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʝʛʦ 

ʨʝʟʫʣʴʪʘʪʘʤʠ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʣʠʥʛʚʠʩʪʠʢʝ, ʢʦʪʦʨʘʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʘ ʩ 

ʧʨʦʙʣʝʤʘʤʠ ʢʦʤʤʫʥʠʢʘʮʠʠ. ʀ.ɸ. ʉʪʝʨʥʠʥ ʧʨʠʚʦʜʠʪ ʩʣʝʜʫʶʱʠʝ ʧʨʠʤʝʨʳ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ: 

1) ʉʚʦʙʦʜʥʳʡ ʘʩʩʦʮʠʘʪʠʚʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ; 

2) ʅʘʧʨʘʚʣʝʥʥʳʡ ʘʩʩʦʮʠʘʪʠʚʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ; 

3) ʄʝʪʦʜ ʩʫʙʲʝʢʪʠʚʥʦʡ ʜʝʬʠʥʠʮʠʠ; 

4) ʕʢʩʧʣʠʢʘʪʠʚʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ; 

5) ʄʝʪʦʜʠʢʘ ʦʧʠʩʘʥʠʷ ʯʫʚʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʘ, ʚʳʟʳʚʘʝʤʦʛʦ ʩʣʦʚʦʤ; 

6) ʄʝʪʦʜ ʧʠʩʴʤʝʥʥʦʡ ʨʝʬʣʝʢʩʠʠ (ʤʠʥʠʩʦʯʠʥʝʥʠʡ) ʧʦ ʢʦʥʮʝʧʪʫ; 

7) ɿʘʚʝʨʰʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʬʨʘʟʳ ʠ ʪ.ʜ. [2, C. 25]. 

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥ ʩʚʦʙʦʜʥʳʡ ʘʩʩʦʮʠʘʪʠʚʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʚʦ 

ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʠʩʧʳʪʫʝʤʦʤʫ ʧʨʝʜʲʷʚʣʷʣʦʩʴ ʩʣʦʚʦ-ʩʪʠʤʫʣ ʠ ʪʨʝʙʦʚʘʣʦʩʴ ʜʘʪʴ ʧʝʨʚʳʝ 

ʧʨʠʰʝʜʰʠʝ ʥʘ ʫʤ ʘʩʩʦʮʠʘʮʠʠ [3]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 15 ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠ 6 ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʉʐɸ. ɺʦʟʨʘʩʪ ʦʧʨʘʰʠʚʘʝʤʳʭ ï ʦʪ 18 ʜʦ 77 ʣʝʪ, ʯʪʦ 

ʚ ʠʟʚʝʩʪʥʦʡ ʤʝʨʝ ʦʙʝʩʧʝʯʠʣʦ ʯʠʩʪʦʪʫ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʄʝʪʦʜʠʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦʚʤʝʱʘʝʪ ʚ ʩʝʙʝ ʧʨʠʥʮʠʧʳ ʘʩʩʦʮʠʘʪʠʚʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʩʚʦʙʦʜʥʳʭ ʜʝʬʠʥʠʮʠʡ (ʚ ʩʚʦʙʦʜʥʦʡ ʬʦʨʤʝ ʜʘʪʴ ʦʧʠʩʘʥʠʝ ʩʦʚʝʪʠʟʤʘ ʠʣʠ 

ʠʜʝʦʣʦʛʝʤʳ), ʘ ʪʘʢʞʝ ʤʝʪʦʜ ʛʣʫʙʦʢʦʡ ʠʥʪʨʦʩʧʝʢʮʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷ, 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʝʛʦ ʚʩʝ ʮʝʧʦʯʢʠ ʨʝʘʢʮʠʡ ʥʘ ʩʦʚʝʪʠʟʤ ʠʣʠ ʠʜʝʦʣʦʛʝʤʫ ʚ ʦʪʚʝʪʘʭ 

ʠʩʧʳʪʫʝʤʳʭ. 

ʊʝʭʥʦʣʦʛʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ: ʠʩʧʳʪʫʝʤʳʤ ʧʨʝʜʲʷʚʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʩʣʦʚ-ʩʪʠʤʫʣʦʚ, 

ʥʘ ʢʦʪʦʨʳʝ ʦʥʠ ʜʦʣʞʥʳ ʦʪʨʝʘʛʠʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʨʷʜʘ ʘʩʩʦʮʠʘʮʠʡ.  

ʇʣʦʱʘʜʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ: ʧʣʘʪʬʦʨʤʳ ZOOM, Skype, Facebook 

(ʚʠʜʝʦ ʢʦʥʬʝʨʝʥʮʠʠ ʠ ʯʘʪʳ). 

ʄʘʪʝʨʠʘʣ: 20 ʩʦʚʝʪʠʟʤʦʚ ʠ ʩʦʚʝʪʩʢʠʭ ʠʜʝʦʣʦʛʝʤ, ʧʝʨʝʜʘʥʥʳʭ ʥʘ ʘʥʛʣʠʡʩʢʠʡ 

ʷʟʳʢ ʘʥʛʣʦʷʟʳʯʥʳʤʠ ʧʝʨʝʚʦʜʯʠʢʘʤʠ. 

ʀʥʩʪʨʫʢʮʠʠ: ʢʘʞʜʦʤʫ ʦʧʨʘʰʠʚʘʝʤʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʫʢʘʟʘʪʴ ʩʚʦʡ ʚʦʟʨʘʩʪ, 

ʩʪʨʘʥʫ ʧʨʦʞʠʚʘʥʠʷ, ʚ ʜʚʫʭ-ʪʨʸʭ ʧʨʝʜʣʦʞʝʥʠʷʭ ʫʢʘʟʘʪʴ ʬʘʢʪʳ, ʠʟʚʝʩʪʥʳʝ ʠʤ ʦ ʈʦʩʩʠʠ, ʘ 

ʪʘʢʞʝ ʦ ʧʦʣʦʞʝʥʠʠ ʜʝʣ ʚ ʉʉʉʈ ʚ 1920-1930ʭ ʛʛ. 

ʂʘʞʜʦʤʫ ʨʝʩʧʦʥʜʝʥʪʫ ʧʨʝʜʣʘʛʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: 

ñMaster and Margaritaò by M.A. Bulgakov Questionnaire 

1. How old are you? 

2. What country and city do you live in?  

3. What do you know about Russia? (2-3 sentences) 

4. What do you know about USSR of 1920-1930ss? (2-3 sentences) 

5. Have you read ñMaster and Margaritaò by M.A. Bulgakov? 
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6. What do you associate these soviet units with? 

Free ticket hound; Proletarian; Kulak; Saboteur; Intelligentsia; White guard; 

Komsomol  girl; Interventionists; Solovki; Kislovodsk; Radio station; Sobering-up cell; Drunk 

tank; Pyramidon; Pork-pie hat; A state bond; The tenantsô association; Kerosene burner; 

Primus stove; Communal kitchen. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʢʘʟʘʣʦʩʴ ʚʦʟʤʦʞʥʳʤ ʧʨʠʡʪʠ ʢ 

ʩʣʝʜʫʶʱʠʤ ʚʳʚʦʜʘʤ: 

ī ʇʨʠ ʦʪʚʝʪʝ ʥʘ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢʠʤʠ ʩʚʝʜʝʥʠʷʤʠ ʦ ʈʦʩʩʠʠ ʦʥʠ ʨʘʩʧʦʣʘʛʘʶʪ, 

ʙʦʣʴʰʠʥʩʪʚʦ (81%) ʦʛʨʘʥʠʯʠʣʦʩʴ ʣʠʰʴ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʬʦʨʤʫʣʠʨʦʚʢʘʤʠ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʳʨʘʟʠʪʴ ʦʜʥʦʡ ʬʨʘʟʦʡ çRussia is a great power with rich resources. Its 

president is Putinè. 19% ʟʘʪʨʫʜʥʠʣʠʩʴ ʦʪʚʝʪʠʪʴ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ. ʕʪʦ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʠʥʦʩʪʨʘʥʮʳ ʤʘʣʦ ʟʥʘʶʪ ʦ ʩʠʪʫʘʮʠʠ, ʩʣʦʞʠʚʰʝʡʩʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʠ ʦʩʥʦʚʳʚʘʶʪʩʷ ʚ 

ʩʚʦʠʭ ʩʫʞʜʝʥʠʷʭ ʠ ʦʮʝʥʢʘʭ ʥʘ ʨʷʜ ʩʪʝʨʝʦʪʠʧʥʳʭ ʦʙʨʘʟʦʚ. 

ī ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʠʥʪʝʨʝʩʫʶʱʝʛʦ ʥʘʩ ʧʝʨʠʦʜʘ 1920-1930ʭ ʛʛ., ʪʦ ʟʜʝʩʴ ʪʘʢʞʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʭʦʞʘʷ ʩʠʪʫʘʮʠʷ. 95% ʜʘʣʠ ʦʙʱʠʝ ʦʪʚʝʪʳ, ʩʤʳʩʣ ʢʦʪʦʨʳʭ ʪʘʢʞʝ ʤʦʞʥʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ çThe USSR was controlled by Stalin, the most ruthless 

dictator. It was the hardest period for the countryè. 5% ʥʝ ʩʤʦʛʣʠ ʩʧʨʘʚʠʪʴʩʷ ʩ ʚʦʧʨʦʩʦʤ. 

ī ɹʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʨʝʩʧʦʥʜʝʥʪʦʚ (62%) ʯʠʪʘʣʠ çʄʘʩʪʝʨʘ ʠ ʄʘʨʛʘʨʠʪʫè, ʯʪʦ 

ʚ ʧʨʠʥʮʠʧʝ ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʧʨʠʷʪʥʦʡ ʥʝʦʞʠʜʘʥʥʦʩʪʴʶ, ʪʘʢ ʢʘʢ ʜʘʞʝ ʥʝ ʚʩʝ ʥʦʩʠʪʝʣʠ 

ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʤʦʛʫʪ ʵʪʠʤ ʧʦʭʚʘʩʪʘʪʴʩʷ. 38% ʣʠʙʦ ʯʠʪʘʣʠ ʥʝʢʦʪʦʨʳʝ ʛʣʘʚʳ ʨʦʤʘʥʘ, 

ʣʠʙʦ ʯʪʦ-ʪʦ ʦ ʥʸʤ ʩʣʳʰʘʣʠ. 

ɺʦʧʨʦʩ, ʩʚʷʟʘʥʥʳʡ ʩ ʘʩʩʦʮʠʘʮʠʷʤʠ ʥʘ ʪʝ ʠʣʠ ʠʥʳʝ ʩʦʚʝʪʠʟʤʳ ʠ ʠʜʝʦʣʦʛʝʤʳ, 

ʦʢʘʟʘʣʩʷ ʩʘʤʳʤ ʠʥʪʝʨʝʩʥʳʤ, ʪʘʢ ʢʘʢ ʦʥ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ, ʭʦʨʦʰʦ ʣʠ ʠʥʦʩʪʨʘʥʮʳ 

ʟʥʘʢʦʤʳ ʩ ʥʘʰʝʡ ʢʫʣʴʪʫʨʦʡ ʠʣʠ ʠʭ ʟʥʘʥʠʷ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʘʩʩʦʮʠʘʪʠʚʥʳʤ ʨʷʜʦʤ 

çʚʦʜʢʘ, ʙʘʙʫʰʢʘ, ʚʘʣʝʥʢʠ, ʙʝʣʳʝ ʤʝʜʚʝʜʠè, ʘ ʪʘʢʞʝ ʥʘʩʢʦʣʴʢʦ ʨʝʟʫʣʴʪʘʪʠʚʥʳʤʠ 

ʷʚʣʷʶʪʩʷ ʩʨʝʜʩʪʚʘ ʥʦʤʠʥʘʮʠʠ ʚʥʝʰʥʝʢʫʣʴʪʫʨʥʳʭ ʝʜʠʥʠʮ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʪʨʫʜʥʦʩʪʠ ʧʨʠ 

ʧʦʥʠʤʘʥʠʠ ʚʦʟʥʠʢʘʶʪ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʪʚʝʪʦʚ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʩʚʦʡ ʪʦʧ-ʣʠʩʪ ʩʘʤʳʭ ʟʘʤʳʩʣʦʚʘʪʳʭ ʜʣʷ 

ʠʥʦʩʪʨʘʥʮʘ ʩʦʚʝʪʩʢʠʭ ʝʜʠʥʠʮ, ʥʘʯʠʥʘʷ ʩ ʩʘʤʦʡ ʩʣʦʞʥʦʡ ʠ ʟʘʢʘʥʯʠʚʘʷ ʩʘʤʦʡ ʧʨʦʩʪʦʡ. 

 

1 ï Free ticket hound (ʢʦʥʪʨʘʤʘʨʦʯʥʠʢ). ʃʠʰʴ 2 ʯʝʣʦʚʝʢʘ ʠʟ 21 ʩʤʦʛʣʠ ʧʨʘʚʠʣʴʥʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʩʦʚʝʪʠʟʤʘ. ʉʘʤʦ ʩʣʦʚʦ çʢʦʥʪʨʘʤʘʨʢʘè ʧʨʦʠʟʦʰʣʦ ʦʪ 

ʜʚʫʭ ʬʨʘʥʮʫʟʩʢʠʭ ʩʣʦʚ: ñcontreò ï ʜʦʙʘʚʦʯʥʳʡ ʠ ñmarqueò ï ʟʥʘʯʦʢ. ʇʦ ʩʚʦʝʡ ʩʫʪʠ 

ʢʦʥʪʨʘʤʘʨʢʘ ʷʚʣʷʝʪʩʷ ʧʨʦʧʫʩʢʦʤ, ʢʦʪʦʨʳʡ ʚʤʝʩʪʦ ʙʠʣʝʪʘ ʚʳʜʘʸʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʪʝʘʪʨʘ 

ʥʝʢʦʪʦʨʳʤ ʣʠʮʘʤ. ʆʙʣʘʜʘʪʝʣʠ ʢʦʥʪʨʘʤʘʨʢʠ (ʢʦʥʪʨʘʤʘʨʦʯʥʠʢʠ), ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʦʣʫʯʘʶʪ ʧʨʘʚʦ ʙʝʩʧʣʘʪʥʦʛʦ ʧʦʩʝʱʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. 

ɺ ʦʩʥʦʚʥʦʤ ʨʝʩʧʦʥʜʝʥʪʳ ʟʘʪʨʫʜʥʠʣʠʩʴ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ, ʩʚʷʟʘʥʥʳʡ ʩʦ 

ʟʥʘʯʝʥʠʝʤ ʜʘʥʥʦʡ ʝʜʠʥʠʮʳ, ʣʠʙʦ ʪʨʘʢʪʦʚʘʣʠ ʝʸ, ʠʩʭʦʜʷ ʠʟ ʧʝʨʚʦʛʦ ʟʥʘʯʝʥʠʷ ʩʣʦʚʘ hound 

(ʦʭʦʪʥʠʯʴʷ ʩʦʙʘʢʘ, ʙʦʨʟʘʷ), ʦʧʫʩʪʠʚ ʧʨʠ ʵʪʦʤ 2 ʚʘʞʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʦʚʝʪʠʟʤʘ free 

ticket. ʀʥʪʝʨʝʩʥʦ, ʩ ʯʝʤ ʞʝ ʩʚʷʟʘʥʘ ʪʨʫʜʥʦʩʪʴ ʚʦʩʧʨʠʷʪʠʷ ʜʘʥʥʦʡ ʝʜʠʥʠʮʳ. ʇʦʥʷʪʠʝ 

ʢʦʥʪʨʘʤʘʨʢʘ ʥʝ ʯʫʞʜʦ ʘʥʛʣʦʷʟʳʯʥʦʡ ʢʫʣʴʪʫʨʝ. ɽʛʦ ʘʥʛʣʠʡʩʢʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ï free pass. 

ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʩʣʦʚʘ ʢʦʥʪʨʘʤʘʨʦʯʥʠʢ, ʪʦ ʘʜʝʢʚʘʪʥʳʡ ʚʘʨʠʘʥʪ ʜʣʷ ʝʛʦ ʧʝʨʝʜʘʯʠ ï ʵʪʦ 

ʩʦʦʪʚʝʪʩʪʚʠʝ paper.ɺ ʵʣʝʢʪʨʦʥʥʦʤ ʩʣʦʚʘʨʝ ʄʫʣʴʪʠʪʨʘʥ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʠʡ 

ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ paper ʚ ʠʥʪʝʨʝʩʫʶʱʝʤ ʥʘʩ ʟʥʘʯʝʥʠʠ: çʤʳ ʥʝ ʟʥʘʝʤ, ʩʢʦʣʴʢʦ ʚʯʝʨʘ 

ʙʳʣʦ ʢʦʥʪʨʘʤʘʨʦʯʥʠʢʦʚ, ʥʦ ʪʝʘʪʨ ʙʳʣ ʧʦʣʦʥè: ʧʝʨʝʚʦʜ ñhow much paper there was 

yesterday we do not know but the hall was fullò. ʇʦʵʪʦʤʫ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝʢʘʯʝʩʪʚʝʥʥʳʡ 

ʧʝʨʝʚʦʜ ʧʨʠʚʸʣ ʢ ʥʝʧʨʘʚʠʣʴʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠʜʠʦʢʫʣʴʪʫʨʦʥʠʤʘ. 

 

2 ï Sobering-up cell / Drunk tank (ʚʳʪʨʝʟʚʠʪʝʣʴ) ʙʳʣ ʦʙʲʝʜʠʥʸʥ ʚ ʦʜʥʫ ʛʨʫʧʧʫ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʠʭ ʩʠʥʦʥʠʤʠʯʥʦʩʪʠ. ʀʟʚʝʩʪʥʳʡ ʚ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ ʩʦʚʝʪʠʟʤ ʚʳʪʨʝʟʚʠʪʝʣʴ, 



ɼʀʉʊɸʅʎʀʆʅʅʆɽ ʆɹʋʏɽʅʀɽ: ʂʆʅʎɽʇʎʀʗ, ʄɽʊʆɼʆʃʆɻʀʗ, ʊɽʍʅʆʃʆɻʀʗ 

 

[8] 

ʧʦʥʷʪʝʥ ʜʣʷ ʥʦʩʠʪʝʣʝʡ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ, ʥʦ ʯʫʞʜ ʜʣʷ ʠʥʦʩʪʨʘʥʮʝʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʜʘʥʥʳʤʠ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: drunk tank ʧʨʘʚʠʣʴʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʣʠ 5% ʦʪ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʦʧʨʦʰʝʥʥʳʭ, sobering-up cell ï 38% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ. 

 

3 ï White Guard (ʙʝʣʦʛʚʘʨʜʝʝʮ). ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 62% 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʛʨʘʥʠʯʠʣʠʩʴ ʦʙʱʠʤ ʦʪʚʝʪʦʤ, ʘ ʠʤʝʥʥʦ army, Russian army. ʍʦʪʷ 

ʧʝʨʝʚʦʜʯʠʢʠ ʠ ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʷʤʳʤ ʩʦʦʪʚʝʪʩʪʚʠʝʤ ʜʘʥʥʦʡ ʝʜʠʥʠʮʳ, ʠʟ 

ʧʨʦʚʝʜʸʥʥʦʛʦ ʦʧʨʦʩʘ ʧʦʥʷʪʥʦ, ʯʪʦ ʠʥʦʷʟʳʯʥʳʤ ʯʠʪʘʪʝʣʷʤ ʦʥʘ ʥʝ ʩʦʚʩʝʤ ʟʥʘʢʦʤʘ. ʂʝʤ 

ʞʝ ʷʚʣʷʣʠʩʴ ʙʝʣʦʛʚʘʨʜʝʡʮʳ? ɹʝʣʦʝ ʘʥʪʠʙʦʣʴʰʝʚʠʩʪʩʢʦʝ ʜʚʠʞʝʥʠʝ, ʩʬʦʨʤʠʨʦʚʘʚʰʝʝʩʷ 

ʚ ʭʦʜʝ ɻʨʘʞʜʘʥʩʢʦʡ ʚʦʡʥʳ 1917-1923 ʛʛ., ʙʦʨʦʣʦʩʴ ʟʘ ʩʚʝʨʞʝʥʠʝ ʩʦʚʝʪʩʢʦʡ ʚʣʘʩʪʠ. ɽʸ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʚʳʩʪʫʧʘʣʠ ʟʘ ʝʜʠʥʫʶ ʠ ʥʝʜʝʣʠʤʫʶ ʈʦʩʩʠʶ. ʇʦʵʪʦʤʫ ʦʪʚʝʪ çʨʫʩʩʢʘʷ 

ʘʨʤʠʷè ʥʝ ʦʪʨʘʞʘʝʪ ʠʩʪʠʥʥʫʶ ʩʫʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʦʚʝʪʠʟʤʘ. ʅʝʢʦʪʦʨʳʝ 

ʠʥʦʩʪʨʘʥʮʳ, ʩʪʦʣʢʥʫʚʰʠʩʴ ʩ ʜʘʥʥʦʡ ʝʜʠʥʠʮʝʡ, ʚʩʧʦʤʠʥʘʣʠ ʧʝʨʚʳʡ ʨʦʤʘʥ ɹʫʣʛʘʢʦʚʘ 

çɹʝʣʘʷ ʛʚʘʨʜʠʷè, ʥʦ, ʵʪʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʝʜʠʥʠʮʳ. ʇʦʵʪʦʤʫ çʩʧʘʩʘʪʝʣʴʥʳʤ ʢʨʫʛʦʤè, 

ʢʦʥʝʯʥʦ, ʷʚʣʷʝʪʩʷ ʧʝʨʝʚʦʜʯʝʩʢʠʡ ʢʦʤʤʝʥʪʘʨʠʡ, ʢʦʪʦʨʳʡ ʤʦʛ ʙʳ ʧʦʷʩʥʠʪʴ ʦʩʦʙʝʥʥʦʩʪʴ 

ʜʘʥʥʦʡ ʝʜʠʥʠʮʳ. 

 

4 ï Pork-pie hat (ʰʣʷʧʘ ʧʠʨʦʞʢʦʤ). ɽʱʸ ʦʜʠʥ ʩʦʚʝʪʠʟʤ, ʚ ʟʥʘʯʝʥʠʠ ʢʦʪʦʨʦʛʦ ʜʣʷ 

ʥʦʩʠʪʝʣʝʡ ʷʟʳʢʘ ʥʝʪ ʥʠʯʝʛʦ ʥʝʦʙʳʯʥʦʛʦ, ʯʝʛʦ ʥʝ ʩʢʘʞʝʰʴ ʦʙ ʠʥʦʩʪʨʘʥʥʳʭ ʯʠʪʘʪʝʣʷʭ. 

ʆʥʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʸʤ ʧʣʦʭʦ ʦʩʚʝʜʦʤʣʝʥʳ ʦ ʟʥʘʯʠʤʦʩʪʠ ʜʘʥʥʦʡ ʝʜʠʥʠʮʳ ʚ ʩʦʚʝʪʩʢʦʡ 

ʢʫʣʴʪʫʨʝ. ʇʨʝʜʣʦʞʝʥʥʳʡ ʚʘʨʠʘʥʪ (ʜʦʩʣʦʚʥʦ çʩʚʠʥʦʡ ʧʠʨʦʞʦʢè) ʧʨʠʚʸʣ ʢ ʩʣʝʜʫʶʱʠʤ 

ʨʝʟʫʣʴʪʘʪʘʤ: 67% ʠʩʧʳʪʫʝʤʳʭ ʧʨʠʚʝʣʠ ʩʣʝʜʫʶʱʠʡ ʘʩʩʦʮʠʘʪʠʚʥʳʡ ʨʷʜ: a specific hat, a 

hat of an unusual form, ʯʪʦ ʬʦʨʤʘʣʴʥʦ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ (ʭʦʪʷ ʝʸ ʬʦʨʤʫ 

ʝʜʚʘ ʣʠ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʧʨʠʯʫʜʣʠʚʦʡ: ʧʦʣʷ ʩʨʝʜʥʝʡ ʜʣʠʥʳ, ʢʨʫʛʣʘʷ ʪʫʣʴʷ, ʚʜʘʚʣʝʥʥʳʡ 

ʚʝʨʭ). ʆʜʥʘʢʦ ʪʘ ʩʘʤʘʷ çʩʧʝʮʠʬʠʯʥʦʩʪʴ ʠ ʥʝʦʙʳʯʥʦʩʪʴè ʥʝ ʙʳʣʘ ʧʦʜʯʸʨʢʥʫʪʘ. ʐʣʷʧʘ 

ʧʠʨʦʞʢʦʤ ʥʝ ʙʳʣʘ ʧʨʦʩʪʦ ʦʜʥʦʡ ʠʟ ʤʥʦʞʝʩʪʚʘ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʰʣʷʧ. ʆʥʘ ʙʳʣʘ ʛʣʘʚʥʳʤ 

ʘʪʨʠʙʫʪʦʤ ʩʦʚʝʪʩʢʦʡ ʠʥʪʝʣʣʠʛʝʥʮʠʠ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʧʦʩʣʝ ʨʝʚʦʣʶʮʠʠ ʚ ʉʦʚʝʪʩʢʦʤ 

ʉʦʶʟʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʢʪʦ, ʢʨʦʤʝ ʠʥʪʝʣʣʠʛʝʥʪʦʚ, ʥʝ ʥʦʩʠʣ ʰʣʷʧ. ɺʥʦʚʴ ʠʭ ʩʪʘʣʠ ʥʦʩʠʪʴ 

ʢʘʢ ʨʘʟ ʚ 30-ʭ ʛʦʜʘʭ, ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʦʚʦʡ ʵʣʠʪʳ, ʢ ʢʦʪʦʨʦʡ ɹʝʨʣʠʦʟ ʩʝʙʷ 

ʷʚʥʦ ʦʪʥʦʩʠʣ. ʕʪʠ ʩʚʝʜʝʥʠʷ ʪʘʢʞʝ ʪʨʝʙʫʝʪʩʷ ʦʪʨʘʟʠʪʴ ʚ ʢʦʤʤʝʥʪʘʨʠʠ. 

 

5 ï Solovki (ʉʦʣʦʚʢʠ). ʅʘʟʚʘʥʠʝ ʜʣʷ ʉʦʣʦʚʝʮʢʠʭ ʦʩʪʨʦʚʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ɹʝʣʦʤ ʤʦʨʝ, ʚ ʨʦʤʘʥʝ ï ʨʘʟʛʦʚʦʨʥʳʡ ʚʘʨʠʘʥʪ ʥʘʟʚʘʥʠʷ ʉʦʣʦʚʝʮʢʦʛʦ ʣʘʛʝʨʷ ʦʩʦʙʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ (ʉʃʆʅ). ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ ʤʦʥʘʩʪʳʨʷ ʨʘʩʧʦʣʘʛʘʣʩʷ ʉʦʣʦʚʝʮʢʠʡ 

ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʡ ʣʘʛʝʨʴ, ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʨʘʥʥʠʭ ʠ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʩʦʚʝʪʩʢʠʭ 

ʣʘʛʝʨʝʡ. ʇʦʩʣʝʜʥʠʝ ʟʘʢʣʶʯʝʥʥʳʝ ʙʳʣʠ ʧʦʛʨʫʞʝʥʳ ʥʘ ʙʘʨʞʫ ʠ ʫʪʦʧʣʝʥʳ ʚ ɹʝʣʦʤ ʤʦʨʝ ʚ 

1959 ʛʦʜʫ. ɺ ʨʦʤʘʥʝ ɹʫʣʛʘʢʦʚ ʫʧʦʤʠʥʘʝʪ ʜʘʥʥʳʡ ʩʦʚʝʪʠʟʤ ʚ ʩʧʦʨʝ ɹʝʨʣʠʦʟʘ ʠ 

ɹʝʟʜʦʤʥʦʛʦ. ʆʜʥʘʢʦ ʩʨʝʜʠ ʠʥʦʩʪʨʘʥʮʝʚ ʵʪʦʪ ʩʦʚʝʪʠʟʤ ʥʝ ʪʘʢ ʭʦʨʦʰʦ ʠʟʚʝʩʪʝʥ. 29% 

ʦʧʨʦʰʝʥʥʳʭ ʦʪʚʝʪʠʣʠ, ʯʪʦ ʥʝ ʠʤʝʶʪ ʥʠ ʤʘʣʝʡʰʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʵʪʦ. 

 

6 ï Kislovodsk (ʂʠʩʣʦʚʦʜʩʢ). ʉʚʦʝ ʥʘʟʚʘʥʠʝ ʛʦʨʦʜ ʧʦʣʫʯʠʣ ʙʣʘʛʦʜʘʨʷ ʠʟʦʙʠʣʠʶ 

ʠʩʪʦʯʥʠʢʦʚ ʟʥʘʤʝʥʠʪʦʡ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʣʝʯʝʙʥʦʡ ʫʛʣʝʢʠʩʣʦʡ ʚʦʜʳ çʅʘʨʟʘʥè. ʂʠʩʣʦʚʦʜʩʢ 

ʙʳʣ ʠʟʣʶʙʣʝʥʥʳʤ ʤʝʩʪʦʤ ʦʪʜʳʭʘ ʩʦʚʝʪʩʢʠʭ ʣʶʜʝʡ, ʦʜʥʘʢʦ ʩʪʦʠʪ ʩʜʝʣʘʪʴ ʦʛʦʚʦʨʢʫ: 

ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʩʦʚʝʪʩʢʠʝ ʣʶʜʠ ʤʦʛʣʠ ʩʝʙʝ ʧʦʟʚʦʣʠʪʴ ʦʪʜʳʭ ʚ ʪʘʢʦʤ ʛʦʨʦʜʝ-ʢʫʨʦʨʪʝ. ɺʦʪ 

ʠ ʚ ʨʦʤʘʥʝ, ʵʧʠʟʦʜ ʚ ʧʝʨʚʦʡ ʛʣʘʚʝ, ʢʦʛʜʘ ɹʝʨʣʠʦʟ ʜʫʤʘʝʪ ʦ ʪʦʤ, ʯʪʦʙʳ ʚʩʸ ʙʨʦʩʠʪʴ ʠ 

ʫʝʭʘʪʴ ʚ ʂʠʩʣʦʚʦʜʩʢ, ʜʘʸʪ ʧʦʥʷʪʴ, ʯʪʦ ɹʝʨʣʠʦʟ ʷʚʣʷʝʪʩʷ ʯʝʣʦʚʝʢʦʤ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʝ 

ʥʫʞʜʘʶʱʠʤʩʷ ʚ ʜʝʥʴʛʘʭ. ʆʜʥʘʢʦ ʵʪʦ ʧʦʥʷʪʥʦ ʪʦʣʴʢʦ ʜʣʷ ʥʦʩʠʪʝʣʷ ʨʫʩʩʢʦʡ ʢʫʣʴʪʫʨʳ. ʀʟ 

ʥʘʰʝʛʦ ʦʧʨʦʩʘ ʩʣʝʜʫʝʪ, ʯʪʦ 29% ʥʝ ʟʥʘʶʪ, ʚ ʢʘʢʦʡ ʩʚʷʟʠ ʫʧʦʤʠʥʘʝʪʩʷ ʵʪʦʪ ʛʦʨʦʜ ʚ 

ʨʦʤʘʥʝ. ʆʩʪʘʣʴʥʳʝ ʦʧʨʦʰʝʥʥʳʝ ʧʨʦʩʪʦ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʵʪʦ ʦʜʠʥ ʠʟ ʨʫʩʩʢʠʭ ʛʦʨʦʜʦʚ, ʦ 

ʯʸʤ ʥʝʪʨʫʜʥʦ ʙʳʣʦ ʜʦʛʘʜʘʪʴʩʷ ʠ ʙʝʟ ʨʦʤʘʥʘ. 
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7 ï Radio station (ʨʘʜʠʦʪʝʘʪʨ). ʆʜʥʘ ʠʟ ʩʘʤʳʭ ʪʨʫʜʥʳʭ ʝʜʠʥʠʮ ʜʣʷ ʠʥʦʩʪʨʘʥʮʝʚ. 

ʈʘʟʙʝʨʸʤʩʷ ʚ ʝʛʦ ʟʥʘʯʝʥʠʠ. ɺ ʉʉʉʈ ʨʘʜʠʦʪʨʘʥʩʣʷʮʠʠ ʪʝʘʪʨʘʣʴʥʳʭ ʧʦʩʪʘʥʦʚʦʢ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʦʧʝʨʥʳʭ ʩʧʝʢʪʘʢʣʝʡ ɹʦʣʴʰʦʛʦ ʪʝʘʪʨʘ, ʥʘʯʘʣʠʩʴ ʝʱʸ ʚ 20-ʭ ʛʦʜʘʭ, ʠ ʜʘʪʦʡ ʨʦʞʜʝʥʠʷ 

ʨʘʜʠʦʪʝʘʪʨʘ ʩʯʠʪʘʝʪʩʷ 25 ʜʝʢʘʙʨʷ 1925 ʛʦʜʘ, ʢʦʛʜʘ ʚ ʩʪʫʜʠʠ ʄʦʩʢʦʚʩʢʦʛʦ ʨʘʜʠʦ 

ʩʦʩʪʦʷʣʘʩʴ ʧʨʝʤʴʝʨʘ ʧʝʨʚʦʡ ʩʦʚʝʪʩʢʦʡ ʨʘʜʠʦ ʧʴʝʩʳ ï çɺʝʯʝʨ ʫ ʄʘʨʠʠ ɺʦʣʢʦʥʩʢʦʡè; ʭʦʪʷ 

ʪʦʪ ʨʘʜʠʦʪʝʘʪʨ, ʢʦʪʦʨʳʡ ʣʶʙʠʣʠ ʚ ʉʉʉʈ ʚ 40-70-ʭ ʛʦʜʘʭ, ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʧʦʟʞʝ. ɺ ʉʉʉʈ 

ʨʘʜʠʦʪʝʘʪʨ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʠ ʜʣʷ ʧʨʦʧʘʛʘʥʜʳ. ɼʘʥʥʳʝ ʦʧʨʦʩʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ 29% ʥʝ ʟʥʘʶʪ, 

ʯʪʦ ʞʝ ʵʪʦ ʪʘʢʦʝ. ɸ 71% ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʛʨʘʥʠʯʠʣʠʩʴ ʦʙʱʠʤ ʦʪʚʝʪʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ 

ʚʳʨʘʟʠʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ: a source of information, ʯʪʦ ʥʝ ʦʪʨʘʞʘʝʪ ʚʩʝʡ ʩʧʝʮʠʬʠʢʠ ʵʪʦʡ 

ʝʜʠʥʠʮʳ. 

 

8 ï Primus stove (ʧʨʠʤʫʩ). ɼʘʥʥʳʝ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 29% 

ʠʥʦʩʪʨʘʥʮʝʚ ʥʝ ʧʦʥʠʤʘʶʪ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʩʦʚʝʪʠʟʤʘ, ʘ ʦʩʪʘʣʴʥʳʝ ʦʧʷʪʴ-ʪʘʢʠ 

ʦʛʨʘʥʠʯʠʣʠʩʴ ʜʦʚʦʣʴʥʦ ʦʙʱʠʤ ʦʪʚʝʪʦʤ: popular in the USSR, stove, used for cooking. 

 

9 ï Pyramidon (ʧʠʨʘʤʠʜʦʥ). ʇʠʨʘʤʠʜʦʥ ʫʧʦʤʠʥʘʝʪʩʷ ʚ ʘʥʛʣʠʡʩʢʠʭ ʩʣʦʚʘʨʷʭ, ʢʘʢ 

ʠ çʘʤʠʜʦʧʠʨʠʥè. ʅʦ ʵʪʦ ʩʨʝʜʩʪʚʦ, ʦʯʝʚʠʜʥʦ, ʤʘʣʦ ʟʥʘʢʦʤʦ ʘʥʛʣʦʷʟʳʯʥʦʤʫ ʯʠʪʘʪʝʣʶ, ʘ 

ʘʩʧʠʨʠʥ ʟʥʘʶʪ ʚʩʝ. 24% ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʪʚʝʪʠʣʠ, ʯʪʦ ʥʝ ʟʥʘʢʦʤʳ ʩ ʜʘʥʥʦʡ ʝʜʠʥʠʮʝʡ. 

 

10 ï Kerosene burner (ʢʝʨʦʩʠʥʢʘ) ï ʙʳʪʦʚʦʡ ʥʘʛʨʝʚʘʪʝʣʴʥʳʡ ʧʨʠʙʦʨ ʜʣʷ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ ʨʘʟʦʛʨʝʚʘʥʠʷ ʧʠʱʠ ʥʘ ʦʪʢʨʳʪʦʤ ʦʛʥʝ, ʨʘʙʦʪʘʶʱʠʡ ʥʘ ʢʝʨʦʩʠʥʝ, ʧʦ 

ʧʨʠʥʮʠʧʫ ʜʝʡʩʪʚʠʷ ʘʥʘʣʦʛʠʯʝʥ ʢʝʨʦʩʠʥʦʚʦʡ ʣʘʤʧʝ, ʯʨʝʟʚʳʯʘʡʥʦ ʧʦʧʫʣʷʨʥʳʡ ʚ ʉʉʉʈ. 

ʈʝʜʢʘʷ ʢʦʤʤʫʥʘʣʴʥʘʷ ʢʫʭʥʷ ʦʙʭʦʜʠʣʘʩʴ ʙʝʟ ʢʝʨʦʩʠʥʢʠ. ʀʥʦʩʪʨʘʥʮʳ ʧʣʦʭʦ ʦʩʚʝʜʦʤʣʝʥʳ 

ʦ ʜʘʥʥʦʤ ʩʦʚʝʪʠʟʤʝ: 19% ʟʘʪʨʫʜʥʠʣʠʩʴ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ, ʩ ʯʝʤ ʞʝ ʦʥʠ ʘʩʩʦʮʠʠʨʫʶʪ 

ʜʘʥʥʫʶ ʝʜʠʥʠʮʫ, ʦʩʪʘʣʴʥʳʝ ʦʧʷʪʴ-ʪʘʢʠ ʦʛʨʘʥʠʯʠʣʠʩʴ ʦʜʥʦʩʣʦʞʥʳʤʠ ʦʪʚʝʪʘʤʠ, ʥʝ 

ʦʪʨʘʞʘʶʱʠʤʠ ʩʧʝʮʠʬʠʢʫ ʵʪʦʡ ʚʘʞʥʦʡ ʩʦʚʝʪʩʢʦʡ ʝʜʠʥʠʮʳ. 

 

12 ï A state bond (ʦʙʣʠʛʘʮʠʷ). ɺ ʮʝʣʷʭ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʉʦʚʝʪʩʢʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʦʨʛʘʥʠʟʦʚʳʚʘʣʦ ʣʦʪʝʨʝʠ. ʆʜʥʠʤ ʠʟ ʚʠʜʦʚ ʪʘʢʠʭ ʣʦʪʝʨʝʡ ʙʳʣ 

ʚʳʧʫʩʢ ʦʙʣʠʛʘʮʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʡʤʘ, ʠʩʧʦʣʥʷʶʱʠʭ ʨʦʣʴ ʮʝʥʥʳʭ ʙʫʤʘʛ. ɻʨʘʞʜʘʥ 

çʥʘʩʪʦʡʯʠʚʦ ʧʨʦʩʠʣʠè ʧʦʢʫʧʘʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʙʣʠʛʘʮʠʠ ʥʘ ʨʘʙʦʪʝ, ʪʘʢ ʄʘʩʪʝʨ 

ʧʨʠʦʙʨʝʣ ʦʙʣʠʛʘʮʠʠ ʚ ʤʫʟʝʝ. ʏʘʩʪʦ ʵʪʠ ʣʦʪʝʨʝʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʠ ʨʦʟʳʛʨʳʰ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʫʤʤʳ ʜʝʥʝʛ. ʊʘʢ ʢʘʢ ʚ ʞʠʣʠʱʘʭ ʛʨʘʞʜʘʥ ʙʳʣʦ ʥʝ ʤʥʦʛʦ ʥʘʜʝʞʥʳʭ ʤʝʩʪ, 

ʄʘʩʪʝʨ ʜʝʨʞʘʣ ʩʚʦʶ ʦʙʣʠʛʘʮʠʶ ʚ ʢʦʨʟʠʥʝ ʩ ʛʨʷʟʥʳʤ ʙʝʣʴʝʤ. 

ʇʨʷʤʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʨʘʞʘʝʪ ʠʩʭʦʜʥʳʡ ʩʦʚʝʪʠʟʤ. ʍʦʪʷ 19% 

ʦʧʨʦʰʝʥʥʳʭ ʟʘʪʨʫʜʥʠʣʠʩʴ ʧʨʠʚʝʩʪʠ ʢʘʢʠʝ-ʣʠʙʦ ʘʩʩʦʮʠʘʮʠʠ. 

 

13 ï Kulak (ʢʫʣʘʯʦʢ). ʆʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʷʨʢʠʭ ʩʦʚʝʪʠʟʤʦʚ, ʫʧʦʤʠʥʘʚʰʠʡʩʷ ʥʘʤʠ 

ʚʳʰʝ. ʆʥ ʪʘʢʞʝ ʥʫʞʜʘʝʪʩʷ ʚ ʢʦʤʤʝʥʪʘʨʠʠ, ʪʘʢ ʢʘʢ ʩʦʛʣʘʩʥʦ ʧʨʦʚʝʜʸʥʥʦʤʫ ʥʘʤʠ ʦʧʨʦʩʫ 

19% ʚʦʦʙʱʝ ʚʧʝʨʚʳʝ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʝʜʠʥʠʮʝʡ. 

 

14 ï Saboteur (ʚʨʝʜʠʪʝʣʴ). ʇʨʷʤʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʜʘʥʥʦʡ 

ʠʜʝʦʣʦʛʝʤʝ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʦʧʨʦʩ ʧʦʢʘʟʘʣ, ʯʪʦ 19% ʥʝ ʟʥʘʶʪ, ʯʪʦ ʪʘʢʦʝ ʚʨʝʜʠʪʝʣʴʩʪʚʦ, ʘ 

ʧʨʠ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʭ ʨʘʩʩʧʨʦʩʘʭ ʠʥʦʩʪʨʘʥʮʝʚ, ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʦʙ ʠʩʪʠʥʥʦʤ ʟʥʘʯʝʥʠʠ 

ʚʨʝʜʠʪʝʣʴʩʪʚʘ ʚ ʉʉʉʈ ʠʤʝʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʣʠʰʴ ʝʜʠʥʠʮʳ, ʠʟʫʯʘʚʰʠʝ ʵʪʦʪ ʚʦʧʨʦʩ 

ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. 

 

15 ï Interventionists (ʠʥʪʝʨʚʝʥʪʳ). ɺ ʨʘʥʥʠʡ ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ ʧʦʩʪʦʷʥʥʦ ʛʦʚʦʨʠʣʠ 

ʦ ʚʨʘʛʘʭ ʨʝʚʦʣʶʮʠʠ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʪʝʨʚʝʥʪʘʭ, ʧʳʪʘʶʱʠʭʩʷ ʩʚʝʨʛʥʫʪʴ ʤʦʣʦʜʦʝ 

ʛʦʩʫʜʘʨʩʪʚʦ ʨʘʙʦʯʠʭ ʠ ʢʨʝʩʪʴʷʥ. ɼʘʥʥʳʝ ʝʜʠʥʠʮʳ ʚʳʨʘʞʘʣʠ ʥʝʧʨʠʷʪʠʝ, ʚʦ-ʧʝʨʚʳʭ, 
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ʚʩʝʛʦ ʠʥʦʩʪʨʘʥʥʦʛʦ, ʚʦ-ʚʪʦʨʳʭ, ʪʝʭ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʠʜʫʪ ʧʨʦʪʠʚ ʧʦʣʠʪʠʢʠ ʧʨʘʚʠʪʝʣʴʩʪʚʘ 

(ʠʭ ʠ ʥʘʟʳʚʘʣʠ ʚʨʘʛʘʤʠ ʠʣʠ ʠʥʪʝʨʚʝʥʪʘʤʠ). ɼʘʥʥʦʝ ʥʝʧʨʠʷʪʠʝ ʚʳʨʘʞʘʣʦʩʴ ʚʝʩʴʤʘ 

ʞʝʩʪʦʢʦ. ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʪʦʤʫ ʩʣʫʞʠʪ ʦʜʠʥ ʠʟ ʧʣʘʢʘʪʦʚ ʩʦʚʝʪʩʢʦʛʦ ʚʨʝʤʝʥʠ: çʋʙʝʡ 

ʟʘʭʚʘʪʯʠʢʘ-ʚʨʘʛʘè. ɸ ʥʘ ʙʦʨʴʙʫ ʩ ʠʥʦʩʪʨʘʥʥʳʤʠ ʠʥʪʝʨʚʝʥʪʘʤʠ ʧʦʜʥʠʤʘʣʠʩʴ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ ʥʘʨʦʜʥʳʝ ʤʩʪʠʪʝʣʠ. ɺ ʨʦʤʘʥʝ ʜʘʥʥʳʝ ʩʦʚʝʪʠʟʤʳ ʧʨʦʠʟʥʦʩʠʪ ɹʝʨʣʠʦʟ, ʢʦʛʜʘ 

ʩʧʨʘʰʠʚʘʝʪ ʫ ɺʦʣʘʥʜʘ, ʘ ʢʪʦ ʞʝ ʠʤʝʥʥʦ ʝʛʦ ʫʙʴʸʪ. ʇʝʨʝʚʦʜʯʠʢʠ ʪʘʢʞʝ ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʧʨʷʤʳʤ ʩʦʦʪʚʝʪʩʪʚʠʝʤ, ʦʜʥʘʢʦ 19% ʨʝʩʧʦʥʜʝʥʪʦʚ ʟʘʪʨʫʜʥʠʣʠʩʴ ʧʨʠʚʝʩʪʠ ʘʩʩʦʮʠʘʮʠʠ ʩ 

ʜʘʥʥʳʤ ʩʦʚʝʪʠʟʤʦʤ. 

 

16 ï Proletarian (ʧʨʦʣʝʪʘʨʠʡ). ʅʘʜʧʠʩʴ: çʇʨʦʣʝʪʘʨʠʠ ʚʩʝʭ ʩʪʨʘʥ, ʩʦʝʜʠʥʷʡʪʝʩʴ!è 

ʧʨʠʩʫʪʩʪʚʦʚʘʣʘ ʥʘ ʛʝʨʙʝ ʉʉʉʈ ʥʘ ʷʟʳʢʘʭ ʚʩʝʭ ʩʦʶʟʥʳʭ ʨʝʩʧʫʙʣʠʢ ʠ ʥʘ ʠʭ ʛʝʨʙʘʭ. ʋ 

ʜʘʥʥʦʡ ʠʜʝʦʣʦʛʝʤʳ ʝʩʪʴ ʧʨʷʤʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ, ʢʦʪʦʨʳʤ ʧʝʨʝʚʦʜʯʠʢʠ ʠ ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ. 

ʇʨʠ ʵʪʦʤ 14% ʟʘʪʨʫʜʥʠʣʠʩʴ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ ʦ ʟʥʘʯʝʥʠʠ ʩʣʦʚʘ. 

 

17 ï Intelligentsia (ʠʥʪʝʣʣʠʛʝʥʮʠʷ). 14% ʦʧʨʦʰʝʥʥʳʭ ʟʘʪʨʫʜʥʠʣʠʩʴ ʥʘʧʠʩʘʪʴ ʩʚʦʠ 

ʘʩʩʦʮʠʘʮʠʠ. 

 

18 - Komsomol girl  (ʢʦʤʩʦʤʦʣʢʘ). ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʵʪʘ ʠʜʝʦʣʦʛʝʤʘ ʜʦʚʦʣʴʥʦ 

ʠʟʚʝʩʪʥʘ. ʆʜʥʘʢʦ ʜʘʥʥʳʝ ʦʧʨʦʩʘ ʛʦʚʦʨʷʪ ʦʙ ʦʙʨʘʪʥʦʤ: 14% ʟʘʪʨʫʜʥʠʣʠʩʴ ʝʛʦ 

ʧʨʦʢʦʤʤʝʥʪʠʨʦʚʘʪʴ. 

 

19 - The tenants' association (ʜʦʤʦʫʧʨʘʚʣʝʥʠʝ). ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʦʨʛʘʥ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʞʠʣʳʤ ʜʦʤʦʤ ʠʣʠ ʛʨʫʧʧʦʡ ʞʠʣʳʭ ʜʦʤʦʚ ʚ ʛʦʨʦʜʘʭ ʠʛʨʘʣ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʩʦʚʝʪʩʢʠʝ ʚʨʝʤʝʥʘ. ɼʦʚʦʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʩʦʚʝʪʠʟʤ, ʢʦʪʦʨʳʡ ʧʨʦʜʦʣʞʘʝʪ ʩʚʦʸ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʠ ʚ ʥʘʰʠ ʜʥʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 14% ʦʧʨʦʰʝʥʥʳʭ ʠʥʦʩʪʨʘʥʮʝʚ ʠʩʧʳʪʘʣʠ 

ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ ʧʦʥʠʤʘʥʠʠ ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʜʘʥʥʦʝ ʷʚʣʝʥʠʝ ʚ ʠʭ ʢʫʣʴʪʫʨʝ ʦʪʩʫʪʩʪʚʫʝʪ. 

 

20 ï Communal kitchen (ʦʙʱʘʷ, ʢʦʤʤʫʥʘʣʴʥʘʷ ʢʫʭʥʷ). ʕʪʦ, ʧʦʞʘʣʫʡ, ʝʜʚʘ ʣʠ ʥʝ 

ʩʘʤʳʡ ʠʟʚʝʩʪʥʳʡ ʠ ʧʦʥʷʪʥʳʡ ʜʣʷ ʠʥʦʩʪʨʘʥʮʝʚ ʩʦʚʝʪʠʟʤ. ʆʜʥʘʢʦ ʚʩʸ ʞʝ 5% ʦʧʨʦʰʝʥʥʳʭ 

ʟʘʪʨʫʜʥʠʣʠʩʴ ʥʘʧʠʩʘʪʴ ʩʚʦʠ ʘʩʩʦʮʠʘʮʠʠ. 

 

ɺʳʚʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʥʦʩʪʨʘʥʮʳ ʪʘʢ ʠʣʠ ʠʥʘʯʝ 

ʠʩʧʳʪʳʚʘʶʪ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ ʪʨʘʢʪʦʚʢʝ ʪʦʡ ʠʣʠ ʠʥʦʡ ʝʜʠʥʠʮʳ ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ. 

ʇʨʦʠʩʭʦʜʠʪ ʵʪʦ ʧʦʪʦʤʫ, ʯʪʦ ʦʥʠ ʦʧʠʨʘʶʪʩʷ ʥʘ ʣʠʯʥʦʩʪʥʫʶ ʩʠʩʪʝʤʫ ʩʤʳʩʣʦʚ. ʆʜʥʘʢʦ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʣʝʛʯʠʪʴ ʧʦʥʠʤʘʥʠʝ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʝʜʠʥʠʮ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʠʨʘʪʴʩʷ 

ʥʘ ʷʟʳʢʦʚʳʝ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʝʨʝʜʘʪʴ ʩ ʧʦʤʦʱʴʶ ʢʘʣʴʢʠʨʦʚʘʥʥʳʭ ʚʘʨʠʘʥʪʦʚ, 

ʟʘʠʤʩʪʚʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʷ, ʘʥʘʣʦʛʘ, ʨʦʜʦʚʠʜʦʚʦʡ ʟʘʤʝʥʳ. 
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ɸʥʥʦʪʘʮʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʣʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʧʨʦʛʨʘʤʤ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ 

ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ, ʧʦʟʥʘʚʘʪʝʣʴʥʳʤ, ʫʚʣʝʢʘʪʝʣʴʥʳʤ, ʧʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʧʨʦʱʘʶʪʩʷ ʧʨʦʮʝʩʩ ʠʟʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ. ʆʛʨʦʤʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʧʦʜʦʙʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʚʥʝʜʨʝʥʠʝ ʠʭ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʩʳʛʨʘʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʩʚʦʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ 

ʬʠʟʠʯʝʩʢʦʤʫ ʚʦʩʧʠʪʘʥʠʶ ʚ ʚʫʟʝ ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʘʥʠʤʠʨʦʚʘʥʥʳʭ 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʜʠʜʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʠ 

ʜʝʣʘʪʴ ʝʛʦ ʙʦʣʝʝ ʥʘʛʣʷʜʥʳʤ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ 

ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʦʙʨʘʟʦʚʘʥʠʠ, ʘ ʠʤʝʥʥʦ ʚ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ. ɺʳʧʦʣʥʝʥʘ 

ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ 3D-ʛʨʘʬʠʢʠ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʧʦ 

ʦʩʚʦʝʥʠʶ ʜʠʩʮʠʧʣʠʥʳ çʌʠʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘè. ʇʨʠʚʝʜʝʥ ʧʣʘʥ ʨʘʟʨʘʙʦʪʢʠ ʜʘʥʥʦʡ 3D-

ʛʨʘʬʠʢʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʩʦʟʜʘʥʠʷ 3D-

ʤʦʜʝʣʝʡ, ʘ ʪʘʢʞʝ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʵʪʘʧʳ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʷ. ʇʦʵʪʘʧʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʧʨʦʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʘʥʠʤʘʮʠʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʝʨʩʦʥʘʞʝʡ ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʦʛʦ 

ʧʣʘʥʘ ʜʣʷ ʦʙʫʯʘʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ. ʊʘʢʞʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ 

ʘʣʛʦʨʠʪʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʣʠʩʪʠʥʛ ʧʨʦʛʨʘʤʤ ʜʣʷ ʭʦʜʴʙʳ ʠ ʫʧʨʘʞʥʝʥʠʷ 

çʧʨʠʩʝʜʘʥʠʝè. 

 

Abstract. Today it is difficult to imagine educational activities without any programs 

with which the learning process becomes more interesting, informative, fascinating, while the 

process of studying materials is greatly simplified. A huge role in the development of such 

software products and their introduction into the educational process was played by information 

technology. To increase the efficiency of mastering educational material on physical education 

at a university, the development and implementation of animated interactive applications are 

required to visualize didactic material and make it more visual. The article discusses the use of 

three-dimensional modelling technology in education, namely in physical education.  The 

objectives are set for the development and implementation of 3D-graphics in the educational 
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process for the development of the discipline ñPhysical Cultureò. The development plan of this 

3D-graphics is given. All the necessary tools for creating 3D models are considered, and the 

stages of their manufacturing are described in detail.  The process of modelling and animation 

is presented in stages during the development of characters and a secondary plan for a training 

program in physical education. The programming algorithm and listing of walking programs 

and the squat exercise are also demonstrated. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʜʛʦʪʦʚʢʘ ʩʪʫʜʝʥʪʦʚ, ʩʜʘʯʘ ʢʦʥʪʨʦʣʴʥʳʭ ʥʦʨʤʘʪʠʚʦʚ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 3D ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʢʦʥʪʨʦʣʴʥʳʝ ʥʦʨʤʘʪʠʚʳ, 

ʘʥʠʤʘʮʠʦʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʚʠʟʫʘʣʠʟʘʮʠʷ, ʟʘʥʷʪʠʷ ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ, ʬʠʟʠʯʝʩʢʦʝ 

ʚʦʩʧʠʪʘʥʠʝ, ʛʨʘʬʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ. 

 

Keywords: student preparation, passing control standards, information technology, 3D 

modeling, control standards, animation application, visualization, physical education classes, 

physical education, graphic technologies. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʚ ʬʠʟʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʩʪʫʜʝʥʪʦʚ 

ʷʚʣʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʷʭ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʜʚʠʛʘʪʝʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ: 

ʢʦʥʜʠʮʠʦʥʥʳʭ (ʩʠʣʳ, ʙʳʩʪʨʦʪʳ, ʛʠʙʢʦʩʪʠ, ʚʳʥʦʩʣʠʚʦʩʪʠ) ʠ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ. ɼʣʷ 

ʧʦʚʳʰʝʥʠʷ ʵʪʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʠ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ. 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ 

ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ 

ʛʨʘʬʠʯʝʩʢʦʡ ʘʥʠʤʘʮʠʠ. 

ɺʢʣʶʯʝʥʠʝ 3d-ʛʨʘʬʠʢʠ ʚ ʧʨʦʮʝʩʩ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, 

ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʠ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʧʨʘʚʠʣʴʥʫʶ ʪʝʭʥʠʢʫ 

ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʡ, ʥʦ ʠ ʧʨʦʚʦʜʠʪʴ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʦʙʫʯʘʝʤʦʛʦ 

ʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʜʚʠʛʘʪʝʣʴʥʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ, ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʜʚʠʛʘʪʝʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʫ ʦʙʫʯʘʝʤʳʭ ʥʝ ʪʦʣʴʢʦ 

ʦʯʥʦʡ ʬʦʨʤʳ, ʥʦ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦ, ʯʝʨʝʟ ʚʠʨʪʫʘʣʴʥʫʶ ʦʙʫʯʘʶʱʫʶ ʩʨʝʜʫ çMoodleè. 

ʂ ʧʨʠʤʝʨʫ, ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʩʨʝʜʩʪʚʘ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʤʝʪʦʜʠʢ ʧʨʦʮʝʩʩʘ ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʡ ʥʘ ʩʛʠʙʘʥʠʝ ʠ ʨʘʟʛʠʙʘʥʠʝ ʨʫʢ, ʧʦʜʥʠʤʘʥʠʝ 

ʪʫʣʦʚʠʱʘ ʠʟ ʧʦʣʦʞʝʥʠʡ çʣʝʞʘ ʥʘ ʩʧʠʥʝè, ʚʳʧʦʣʥʝʥʠʝ ʧʨʳʞʢʦʚ, ʯʝʣʥʦʯʥʳʡ ʙʝʛ ʠ ʪ.ʜ., ʘ 

ʪʘʢʞʝ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʧʝʮʠʬʠʢʫ ʨʘʙʦʪʳ ʘʧʧʘʨʘʪʘ ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʤʦʜʝʣʠʨʫʷ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʫʯʘʩʪʢʘʤʠ ʪʝʣʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʝʛʦ ʧʦʣʦʞʝʥʠʝ ʠ 

ʧʝʨʝʤʝʱʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʨʠ ʵʪʦʤ ʚʳʜʝʣʷʷ ʛʨʫʧʧʳ ʤʳʰʮ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʝʨʝʜʘʯʝ 

ʜʚʠʞʝʥʠʷ ʠ ʪ.ʧ. 

ɿʘʜʘʯʠ, ʨʝʰʘʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ: 

ī ʨʘʩʩʤʦʪʨʝʪʴ ʩʨʝʜʫ ʨʘʟʨʘʙʦʪʢʠ Unity ʠ ʝʝ ʚʦʟʤʦʞʥʦʩʪʠ; 

ī ʩʦʟʜʘʪʴ ʚʠʟʫʘʣʴʥʦʝ 3d ʧʨʠʣʦʞʝʥʠʝ ʚ ʢʦʥʢʨʝʪʥʦʡ ʧʨʦʛʨʘʤʤʝ; 

ī ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʛʨʘʬʠʯʝʩʢʦʛʦ 
ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʇʣʘʥ ʨʘʟʨʘʙʦʪʢʠ: 

1. ʈʘʟʤʝʱʝʥʠʝ ʠ ʥʘʩʪʨʦʡʢʘ ʢʘʤʝʨʳ; 

2. ʈʘʟʨʘʙʦʪʢʘ ʤʝʩʪʘ ʜʝʡʩʪʚʠʷ: ʨʘʟʤʝʱʝʥʠʝ ʧʣʘʪʬʦʨʤ ʠ ʵʣʝʤʝʥʪʦʚ ʟʘʜʥʝʛʦ ʧʣʘʥʘ; 

3. ʅʘʧʠʩʘʥʠʝ ʩʮʝʥʘʨʠʝʚ ʩʜʚʠʛʘ ʬʦʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʦʞʝʥʠʷ ʧʝʨʩʦʥʘʞʘ, ʜʣʷ 
ʫʩʠʣʝʥʠʷ ʵʬʬʝʢʪʘ ʜʚʠʞʝʥʠʷ; 

4. ʉʦʟʜʘʥʠʝ ʧʝʨʩʦʥʘʞʘ; 



ɼʀʉʊɸʅʎʀʆʅʅʆɽ ʆɹʋʏɽʅʀɽ: ʂʆʅʎɽʇʎʀʗ, ʄɽʊʆɼʆʃʆɻʀʗ, ʊɽʍʅʆʃʆɻʀʗ 

 

[13] 

5. ʅʘʧʠʩʘʥʠʝ ʩʮʝʥʘʨʠʝʚ ʧʝʨʝʜʚʠʞʝʥʠʷ: ʧʦʚʦʨʦʪʳ ʨʫʢʠ ʧʝʨʩʦʥʘʞʘ ʟʘ ʢʫʨʩʦʨʦʤ ʠ 
ʧʝʨʝʤʝʱʝʥʠʝ ʩʘʤʦʛʦ ʧʝʨʩʦʥʘʞʘ ʢʥʦʧʢʘʤʠ ʢʣʘʚʠʘʪʫʨʳ; 

6. ɻʣʘʚʥʦʝ ʤʝʥʶ: ʩʦʟʜʘʥʠʝ ʦʪʜʝʣʴʥʦʡ ʩʮʝʥʳ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʛʣʘʚʥʳʤ 

ʤʝʥʶ, ʠʟ ʢʦʪʦʨʦʛʦ ʧʝʨʩʦʥʘʞ ʧʦʧʘʜʘʝʪ ʚ ʦʩʥʦʚʥʫʶ ʩʮʝʥʫ; 

7. ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʨʠʣʦʞʝʥʠʷ, ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ. 

ʊʨʝʭʤʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʜʝʣʴʥʳʡ ʚʠʜ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʛʨʘʬʠʢʠ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʧʨʠʝʤʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʦʙʲʝʤʥʦʡ ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ (ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ) [1]. 

ʇʨʠʣʦʞʝʥʠʝ Unity ʷʚʣʷʝʪʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʠʛʨʦʚʳʤ ʜʚʠʞʢʦʤ, 

ʠʩʧʦʣʴʟʫʶʱʠʤʩʷ ʚ ʩʦʟʜʘʥʠʠ ʚʠʜʝʦʠʛʨ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʣʘʪʬʦʨʤ. 

ʃʶʙʦʡ ʠʛʨʦʚʦʡ ʜʚʠʞʦʢ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʥʦʞʝʩʪʚʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʟʘʜʝʡʩʪʚʫʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʠʛʨʘʭ. Unity ʧʨʝʜʣʘʛʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʩʨʝʜ, ʢʘʨʪʳ ʥʦʨʤʘʣʝʡ, 

ʧʨʝʛʨʘʞʜʝʥʠʝ ʦʢʨʫʞʘʶʱʝʛʦ ʩʚʝʪʘ ʚ ʵʢʨʘʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ (Screen Space Ambient 

Occlusion, SSAO), ʩʦʟʜʘʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʪʝʥʝʡ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʇʦʜʦʙʥʳʤ ʥʘʙʦʨʦʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʦʛʫʪ ʧʦʭʚʘʩʪʘʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʠʛʨʦʚʳʝ ʜʚʠʞʢʠ, ʥʦ ʫ 

Unity ʝʩʪʴ ʜʚʘ ʦʩʥʦʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʧʝʨʝʜʦʚʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ 

ʨʘʟʨʘʙʦʪʢʠ ʠʛʨ: ʯʨʝʟʚʳʯʘʡʥʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʡ ʚʠʟʫʘʣʴʥʳʡ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʠ ʤʦʱʥʘʷ 

ʤʝʞʧʣʘʪʬʦʨʤʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʜ ʵʪʠʤ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝʤ ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʤʝʩʪʘ 

ʨʘʟʚʝʨʪʳʚʘʥʠʷ, ʥʦ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʨʘʟʨʘʙʦʪʢʠ. ʅʘʡʜʝʪʩʷ ʥʝʤʥʦʛʦ ʠʛʨʦʚʳʭ ʜʚʠʞʢʦʚ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʪʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʝʣʝʚʳʭ ʧʣʘʪʬʦʨʤ ʨʘʟʚʝʨʪʳʚʘʥʠʷ, ʠ ʥʠ ʦʜʠʥ ʠʟ ʥʠʭ 

ʥʝ ʜʝʣʘʝʪ ʦʧʝʨʘʮʠʶ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʥʘ ʨʘʟʥʳʭ ʧʣʘʪʬʦʨʤʘʭ ʥʘʩʪʦʣʴʢʦ ʧʨʦʩʪʦʡ. 

Unity ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʷʜ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ JavaScript ʠ C#. 

ɺ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯ ʚ Unity ʧʨʠʭʦʜʠʪʩʷ ʧʦʣʴʟʦʚʘʪʴʩʷ ʚʥʝʰʥʠʤʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ [2]. ʆʜʠʥ ʠʟ ʪʘʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ MonoDevelop (ʩ ʪʝʭʥʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʜʝʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʭʦʪʴ ʠ ʚʭʦʜʠʪ ʚ ʦʜʠʥ ʧʘʢʝʪ ʩ Unity). 

ʊʘʢʞʝ ʧʨʠ ʨʘʙʦʪʝ ʚ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʩʝʤʝʡʩʪʚʘ Windows ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʩʨʝʜʦʡ ʨʘʟʨʘʙʦʪʢʠ Visual Studio ʠ ʧʨʠʣʦʞʝʥʠʝʤ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ Blender. 

ʇʨʠʝʤʳ 3d-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʩʯʝʪ 

ʨʘʟʤʝʨʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ ʦʙʲʝʢʪʘ, ʧʦʩʪʨʦʝʥʠʝ ʦʙʲʝʤʥʦʡ ʬʦʨʤʳ ʦʙʲʝʢʪʘ (ʙʝʟ ʜʝʪʘʣʠʟʘʮʠʠ), 

ʯʝʨʯʝʥʠʝ çʩʢʝʣʝʪʘè, ʘ ʪʘʢʞʝ ʧʨʦʮʝʩʩʳ ʥʘʨʘʱʠʚʘʥʠʷ, ʚʳʨʝʟʘʥʠʷ, ʚʳʜʘʚʣʠʚʘʥʠʷ ʜʝʪʘʣʝʡ 

ʦʙʲʝʢʪʘ. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʤʫʣʴʪʠʤʝʜʠʡʥʦʛʦ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʟʨʘʙʦʪʘʪʴ ʤʦʜʝʣʴ ʧʝʨʩʦʥʘʞʝʡ ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʡ ʧʣʘʥ (ʩʧʦʨʪʠʚʥʳʡ ʟʘʣ). 

ʀʟʛʦʪʦʚʣʝʥʠʝ 3d-ʤʦʜʝʣʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: 

1. ʉʦʟʜʘʥʠʝ ʬʦʨʤʳ ʠ ʧʦʩʪʨʦʝʥʠʝ ʛʝʦʤʝʪʨʠʠ ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ ï ʵʪʦ ʧʨʦʮʝʩʩ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʧʨʝʜʤʝʪʘ ʙʝʟ ʫʯʝʪʘ ʝʛʦ ʬʠʟʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʠʩʧʦʣʴʟʫʶʪ ʪʘʢʠʝ ʧʨʠʝʤʳ 3d-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʘʢ: 

ʚʳʜʘʚʣʠʚʘʥʠʝ, ʚʨʘʱʝʥʠʝ, ʧʦʣʠʛʦʥʘʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠʣʠ ʤʦʜʠʬʠʢʘʪʦʨʳ. 

2. ʊʝʢʩʪʫʨʠʨʦʚʘʥʠʝ. ʉʪʝʧʝʥʴ ʨʝʘʣʠʩʪʠʯʥʦʩʪʠ ʤʦʜʝʣʠ ʙʫʜʫʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 
ʟʘʚʠʩʝʪʴ ʦʪ ʚʳʙʨʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʥʘʣʦʞʝʥʠʠ ʪʝʢʩʪʫʨ ʥʘ ʦʙʲʝʢʪ. 

3. ʅʘʩʪʨʦʡʢʘ ʦʩʚʝʱʝʥʠʷ ʠ ʚʳʙʦʨ ʪʦʯʢʠ ʥʘʙʣʶʜʝʥʠʷ. ɼʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʡ ʵʪʘʧ 
ʨʘʟʨʘʙʦʪʢʠ 3d-ʤʦʜʝʣʠ, ʦʪ ʪʦʛʦ ʥʘʩʢʦʣʴʢʦ ʪʦʯʥʦ ʠ ʛʨʘʤʦʪʥʦ ʚʳʩʪʘʚʣʝʥ ʩʚʝʪ, ʧʦʢʘʟʘʪʝʣʠ 

ʷʨʢʦʩʪʠ, ʛʣʫʙʠʥʳ ʪʝʥʝʡ, ʨʝʟʢʦʩʪʠ ʟʘʚʠʩʠʪ ʥʘʧʨʷʤʫʶ ʩʪʝʧʝʥʴ ʨʝʘʣʠʩʪʠʯʥʦʩʪʠ ʤʦʜʝʣʠ. 

4. ʈʝʥʜʝʨʠʥʛ ʠ 3d-ʚʠʟʫʘʣʠʟʘʮʠʷ ï ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ ʵʪʘʧ ʧʦʩʪʨʦʝʥʠʷ 3d-ʤʦʜʝʣʝʡ, 

ʧʨʠʟʚʘʥʥʳʡ ʜʝʪʘʣʠʟʠʨʦʚʘʪʴ ʥʘʩʪʨʦʡʢʠ ʦʪʦʙʨʘʞʝʥʠʷ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ, ʘ ʪʘʢʞʝ 

ʜʦʙʘʚʠʪʴ ʛʨʘʬʠʯʝʩʢʠʝ ʩʧʝʮʵʬʬʝʢʪʳ. 
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5. ʇʦʩʪʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ 3d-ʤʦʜʝʣʠ ï ʵʪʦ ʜʦʙʘʚʣʝʥʠʝ 

ʵʩʪʝʪʠʯʥʳʭ ʚʠʟʫʘʣʴʥʳʭ ʵʬʬʝʢʪʦʚ, ʧʨʠʚʣʝʢʘʶʱʠʭ ʚʥʠʤʘʥʠʝ ʠ ʚʳʟʳʚʘʶʱʝʝ ʠʥʪʝʨʝʩ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. 
ɺʪʦʨʦʩʪʝʧʝʥʥʳʤ ʧʣʘʥʦʤ ʜʣʷ ʤʫʣʴʪʠʤʝʜʠʡʥʦʛʦ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʩʧʦʨʪʠʚʥʳʡ ʟʘʣ ʠʣʠ ʩʧʦʨʪ ʧʣʦʱʘʜʢʘ, ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʩʮʝʥʘʨʠʡ ʧʨʦʝʢʪʘ, ʧʦ ʩʫʪʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʧʨʠʜʫʤʘʥʥʳʡ 

ʧʝʨʝʯʝʥʴ ʜʝʡʩʪʚʠʡ: 

1. ʈʘʟʨʘʙʦʪʢʘ ʠʥʪʝʨʴʝʨʘ: ʩʦʟʜʘʥʠʝ ʧʦʣʘ, ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʩʪʝʥ; 

2. ʈʘʟʤʝʱʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʠ ʢʘʤʝʨʳ. 

ʇʝʨʝʯʝʥʴ ʜʝʡʩʪʚʠʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʚʪʦʨʦʩʪʝʧʝʥʥʦʛʦ ʧʣʘʥʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʠʩʫʥʢʝ 1. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʩ ʩʦʟʜʘʥʠʷ ʧʝʨʩʦʥʘʞʘ ʠ ʨʘʟʤʝʱʝʥʠʷ ʠʭ ʚ ʩʮʝʥʝ. 

ʇʝʨʚʳʤʠ ʙʫʜʫʪ ʩʪʘʪʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ï ʧʦʣ ʠ ʩʪʝʥʳ (ʠʣʠ ʬʦʥ). ɿʘʪʝʤ ʚʳʙʝʨʝʤ ʤʝʩʪʦ ʜʣʷ 

ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʠ ʢʘʤʝʨʳ. ʇʦʩʣʝʜʥʠʤ ʩʦʟʜʘʝʪʩʷ ʧʝʨʩʦʥʘʞ, ʢʦʪʦʨʳʡ ʜʦʙʘʚʣʷʝʪʩʷ ʚ 

ʩʮʝʥʘʨʠʠ, ʧʝʨʝʤʝʱʘʶʱʠʝ ʝʛʦ ʧʦ ʩʮʝʥʝ [3]. 

ʇʨʝʞʜʝ ʯʝʤ ʘʥʠʤʠʨʦʚʘʪʴ ʧʝʨʩʦʥʘʞʠ, ʠʭ ʧʦʥʘʜʦʙʠʪʩʷ ʧʨʠʜʫʤʘʪʴ ʠ ʚʦʧʣʦʪʠʪʴ ʥʘ 

ʙʫʤʘʛʝ ʠ ʚ ʚʠʜʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ. 

 

 
ʈʠʩʫʥʦʢ 1. ʇʝʨʝʯʝʥʴ ʜʝʡʩʪʚʠʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʚʪʦʨʦʩʪʝʧʝʥʥʦʛʦ ʧʣʘʥʘ 

 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʝʡ ʩʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

 

1. ʂʦʥʮʝʧʮʠʷ. ʉʦʟʜʘʥʠʝ ʠʜʝʠ ʠ ʨʝʘʣʠʟʘʮʠʷ ʝʝ ʚ ʵʩʢʠʟʘʭ. 

ʂʘʯʝʩʪʚʦ ʵʩʢʠʟʦʚ ʥʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ, ʚʘʞʥʦ ʪʦʣʴʢʦ ʠʭ ʥʘʣʠʯʠʝ. ʕʩʢʠʟ 3d-

ʧʝʨʩʦʥʘʞʘ ʷʚʣʷʝʪʩʷ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʤ ʧʣʘʥʦʤ. ʇʨʠ ʥʘʣʠʯʠʠ ʵʩʢʠʟʘ ʧʨʦʱʝ ʧʦʥʷʪʴ, ʢʘʢ 

ʙʫʜʫʪ ʚʳʛʣʷʜʝʪʴ 3d-ʧʝʨʩʦʥʘʞʠ, ʠ ʫʚʠʜʝʪʴ ʮʝʧʦʯʢʫ ʜʝʡʩʪʚʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʠʭ 

ʚʦʧʣʦʱʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ. ʆʪʨʠʩʦʚʢʘ 3d-ʧʝʨʩʦʥʘʞʘ ʜʣʷ ʤʫʣʴʪʠʤʝʜʠʡʥʦʛʦ 

ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

2. ʄʦʜʝʣʠʨʦʚʘʥʠʝ. ʉʦʟʜʘʥʠʝ ʪʨʝʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʦʛʨʘʤʤ 3d-ʛʨʘʬʠʢʠ, ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʧʦʣʠʛʦʥʘʤ ʠ 

NURBS (Non-uniform ratuional B-spline, ʯʪʦ ʦʟʥʘʯʘʝʪ ʥʝʦʜʥʦʨʦʜʥʳʡ ʨʘʮʠʦʥʘʣʴʥʳʡ B-

ʩʧʣʘʡʥ). ʇʨʠ ʵʪʦʤ ʧʦʣʠʛʦʥʘʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʯʘʱʝ. 

ʅʘ ʢʘʯʝʩʪʚʦ ʠ ʯʝʪʢʦʩʪʴ ʧʨʦʨʠʩʦʚʢʠ 3d-ʧʝʨʩʦʥʘʞʝʡ ʚʣʠʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʠʛʦʥʦʚ: 

ʯʝʤ ʙʦʣʴʰʝ, ʪʝʤ ʣʫʯʰʝ. ʇʨʠʥʷʪʦ ʚʳʜʝʣʷʪʴ ʥʠʟʢʦʧʦʣʠʛʦʥʘʣʴʥʳʝ ʠ 

ʚʳʩʦʢʦʧʦʣʠʛʦʥʘʣʴʥʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ. 
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ʈʠʩʫʥʦʢ 2. ʆʪʨʠʩʦʚʢʘ ʧʝʨʩʦʥʘʞʘ 

 

ɺ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʝʨʩʦʥʘʞʝʡ ʜʣʷ ʢʠʥʦʠʥʜʫʩʪʨʠʠ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ 

ʚʳʩʦʢʦʧʦʣʠʥʦʥʘʣʴʥʳʝ ʤʦʜʝʣʠ, ʪ.ʝ. ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʣʠʛʦʥʦʚ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʡ 

ʜʝʪʘʣʠʟʘʮʠʠ. ʇʨʦʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʩʢʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʠʩʫʥʢʝ 3. 

 

 
ʈʠʩʫʥʦʢ 3. ʕʪʘʧ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 3d-ʧʝʨʩʦʥʘʞʘ 

 

3. ʊʝʢʩʪʫʨʠʨʦʚʘʥʠʝ. ʅʘʣʦʞʝʥʠʝ ʪʝʢʩʪʫʨ ʠ ʤʘʪʝʨʠʘʣʦʚ ʥʘ 3d-ʤʦʜʝʣʠ. 

ʇʨʠ ʪʝʢʩʪʫʨʠʨʦʚʘʥʠʠ 3d-ʤʦʜʝʣʠʩʪ ʚʳʙʠʨʘʝʪ ʤʘʪʝʨʠʘʣʳ ʠ ʮʚʝʪ ʜʣʷ ʤʦʜʝʣʠ. ʇʨʠ 

ʩʦʟʜʘʥʠʠ 3d-ʧʝʨʩʦʥʘʞʘ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ UV-

ʨʘʟʚʝʨʪʢʠ (ʪʝʢʩʪʫʨʥʦʡ ʨʘʟʚʝʨʪʢʠ). ʇʦʜʦʙʥʘʷ ʨʘʟʚʝʨʪʢʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʠʜʝʘʣʴʥʦʛʦ ʠ 

ʙʝʟʦʰʠʙʦʯʥʦʛʦ ʥʘʣʦʞʝʥʠʷ ʪʝʢʩʪʫʨʳ ʥʘ ʤʦʜʝʣʴ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʦʨʠʩʦʚʢʘ 

ʪʝʢʩʪʫʨ ʩ ʠʭ ʧʦʩʣʝʜʫʶʱʝʤ ʧʨʠʚʷʟʢʦʡ ʢ ʤʦʜʝʣʷʤ 3d-ʧʝʨʩʦʥʘʞʝʡ. 

ʄʦʜʝʣʠʩʪ ʛʦʪʦʚʠʪ ʧʦʣʥʦʮʝʥʥʳʡ ʥʘʙʦʨ ʪʝʢʩʪʫʨ, ʚʢʣʶʯʘʶʱʠʡ: ʢʘʨʪʫ ʥʝʨʦʚʥʦʩʪʝʡ, 

ʢʘʨʪʫ ʨʝʣʴʝʬʘ, ʢʘʨʪʫ ʧʨʦʟʨʘʯʥʦʩʪʠ, ʢʘʨʪʫ ʥʦʨʤʘʣʝʡ, ʢʘʨʪʫ ʙʣʠʢʦʚ, ʮʚʝʪ.  
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ʈʝʟʫʣʴʪʘʪʦʤ ʩʪʘʥʦʚʠʪʩʷ ʩʦʟʜʘʥʠʝ ʛʦʪʦʚʦʛʦ ʦʙʨʘʟʘ 3d-ʧʝʨʩʦʥʘʞʘ, ʛʜʝ ʝʩʪʴ ʚʩʝ, 

ʥʘʯʠʥʘʷ ʦʪ ʜʝʪʘʣʴʥʦ ʧʨʦʨʠʩʦʚʘʥʥʳʭ ʚʦʣʦʩ ʥʘ ʛʦʣʦʚʝ, ʜʦ ʯʝʪʢʦ ʧʨʦʯʝʨʯʝʥʥʳʭ ʤʦʨʱʠʥʦʢ 

ʥʘ ʣʠʮʝ. 

 
4. ʈʠʛʛʠʥʛ. ʉʦʟʜʘʥʠʝ ʚʠʨʪʫʘʣʴʥʦʛʦ çʩʢʝʣʝʪʘè, ʥʘʙʦʨʘ çʢʦʩʪʝʡè, çʩʫʩʪʘʚè ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʡ ʘʥʠʤʘʮʠʠ ʧʝʨʩʦʥʘʞʘ. 

ʈʝʯʴ ʠʜʝʪ ʦ ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʘʥʠʤʘʮʠʠ 3d-ʧʝʨʩʦʥʘʞʝʡ, ʛʜʝ ʦʙʲʝʢʪʳ 

ʠʟʦʙʨʘʞʘʶʪʩʷ ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ: ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ (ʩʝʪʢʘ/ʢʦʞʘ) ʧʨʠ 

ʩʦʟʜʘʥʠʠ 3d-ʧʝʨʩʦʥʘʞʘ, ʢʦʪʦʨʦʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʨʠʩʦʚʘʥʠʷ ʩʠʤʚʦʣʘ, ʠ ʠʝʨʘʨʭʠʯʝʩʢʘʷ 

ʢʦʣʣʝʢʮʠʷ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʢʦʩʪʝʡ. ʉ ʧʦʤʦʱʴʶ ʧʦʩʣʝʜʥʝʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʥʠʤʘʮʠʷ 

ʩʝʪʢʠ. 

ʇʨʦʮʝʩʩ ʨʠʛʛʠʥʛʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 4. 

 

 
ʈʠʩʫʥʦʢ 4. ʈʠʛʛʠʥʛ. ʉʦʟʜʘʥʠʝ ʚʠʨʪʫʘʣʴʥʦʛʦ çʩʢʝʣʝʪʘè 

 

5. ɸʥʠʤʘʮʠʷ. çʆʞʠʚʣʝʥʠʝè ʧʝʨʩʦʥʘʞʘ. 

ɸʥʠʤʘʮʠʷ ï ʵʪʦ ʙʳʩʪʨʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʮʝʧʦʯʢʠ ʩʪʘʪʠʯʝʩʢʠʭ ʢʘʨʪʠʥʦʢ, 

ʦʪʣʠʯʘʶʱʠʭʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʜʝʪʘʣʷʤʠ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʩʦʩʪʦʠʪ ʚ ʜʦʩʪʠʞʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʨʝʘʣʠʩʪʠʯʥʦʩʪʠ ʜʚʠʞʝʥʠʡ 3d-ʧʝʨʩʦʥʘʞʝʡ. 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʣʠʩʪʠʥʛ ʘʥʠʤʘʮʠʠ ʧʝʨʩʦʥʘʞʘ ʧʨʠ ʭʦʜʴʙʝ ʠ ʧʨʠ ʧʨʠʩʝʜʘʥʠʠ 

(ʨʠʩʫʥʢʠ 5-7). 

 

ɺʳʚʦʜʳ 

ʌʠʟʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʩʪʫʜʝʥʪʦʚ ʥʝ ʚʧʦʣʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʨʦʚʥʶ ʠʭ ʛʦʪʦʚʥʦʩʪʠ 

ʢ ʩʜʘʯʝ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ [4], ʧʦʵʪʦʤʫ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʝ ʪʦʣʴʢʦ 

ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ, ʥʦ ʠ 

ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʘ ʢʦʤʧʣʝʢʩʥʘʷ ʨʘʙʦʪʘ, ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʚʥʝʜʨʝʥʠʝ 

ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʧʦ ʦʩʚʦʝʥʠʶ ʜʠʩʮʠʧʣʠʥʳ çʌʠʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘè 3D-ʛʨʘʬʠʯʝʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʧʨʦʮʝʩʩ ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʷʜʘ ʤʝʪʦʜʠʢ 

ʚʳʧʦʣʥʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʩʧʝʰʥʦʡ ʩʜʘʯʝ ʩʪʫʜʝʥʪʘʤʠ 

ʢʦʥʪʨʦʣʴʥʳʭ ʥʦʨʤʘʪʠʚʦʚ. 
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ʈʠʩʫʥʦʢ 6. ʃʠʩʪʠʥʛ ʘʥʠʤʘʮʠʠ ʧʝʨʩʦʥʘʞʘ 

 

 
ʈʠʩʫʥʦʢ 7. ɸʣʛʦʨʠʪʤ ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʷ çʇʨʠʩʝʜʘʥʠʝè 

using UnityEngine; 

using System.Collections; 

public class Move : MonoBehaviour { 

public GameObject player; 

public int speedRotation = 3; 

public int speed = 5; 

public AnimationClip anima; 

public int jumpSpeed = 50; 

 

void Start () {  

  player = (GameObject)this.gameObject;  

  animation.AddClip(anima, "animCube"); } 

  void Update(){ 

if (Input.GetKey(KeyCode.W) || 

Input.GetKey(KeyCode.UpArrow))  {  

  player.transform.position += 

player.transform.forward * speed * 

Time.deltaTime;  

  animation.CrossFade("animCube"); }  

if (Input.GetKey(KeyCode.S) || 

Input.GetKey(KeyCode.DownArrow))  {  

  player.transform.position -= 

player.transform.forward * speed * 

Time.deltaTime;  }  

if (Input.GetKey(KeyCode.A) || 

Input.GetKey(KeyCode.LeftArrow))  {  

  player.transform.Rotate(Vector3.down * 

speedRotation);  }  

  if (Input.GetKey(KeyCode.D) || 

Input.GetKey(KeyCode.RightArrow))  {  

  player.transform.Rotate(Vector3.up * 

speedRotation);  }  

if (Input.GetKeyDown(KeyCode.Space))  {  

  player.transform.position += 

player.transform.up * jumpSpeed * 

Time.deltaTime;  } }} 

 
ʈʠʩʫʥʦʢ 5. ɸʣʛʦʨʠʪʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʭʦʜʴʙʳ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ FMEA-ʘʥʘʣʠʟ ʧʨʦʮʝʩʩʘ ʥʝʬʪʝʜʦʙʳʯʠ. FMEA ï ɻ ʪʦ 

ʘʥʘʣʠʟ ʚʠʜʦʚ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪʢʘʟʦʚ, ʚʳʷʚʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʦʪʢʘʟʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʠʣʠ ʚʦʟʥʠʢʘʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʣʠ ʧʨʦʪʝʢʘʥʠʠ ʧʨʦʮʝʩʩʘ. ɼʘʥʥʳʡ ʘʥʘʣʠʟ 

ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʫʥʠʚʝʨʩʘʣʴʥʦʤʫ ʘʣʛʦʨʠʪʤʫ: 

1. ʧʦʜʛʦʪʦʚʢʘ ʵʢʩʧʝʨʪʥʦʡ ʛʨʫʧʧʳ; 

2. ʠʟʫʯʝʥʠʝ ʧʨʦʝʢʪʘ; 

3. ʩʦʩʪʘʚʣʝʥʠʝ ʩʧʠʩʢʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʜʝʬʝʢʪʦʚ; 

4. ʦʧʠʩʘʥʠʝ ʧʨʠʯʠʥ ʠ ʧʦʩʣʝʜʩʪʚʠʡ; 

5. ʵʢʩʧʝʨʪʥʳʝ ʦʮʝʥʢʠ; 

6. ʨʘʟʨʘʙʦʪʢʘ ʧʨʝʜʣʦʞʝʥʠʡ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ; 

7. ʧʦʜʚʝʜʝʥʠʝ ʠʪʦʛʦʚ. 

ɺ ʭʦʜʝ FMEA-ʘʥʘʣʠʟʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʧʦʣʫʯʘʝʪ ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ: 

1. ʧʝʨʝʯʝʥʴ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʜʝʬʝʢʪʦʚ ʠ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ;  

2. ʘʥʘʣʠʟ ʧʨʠʯʠʥ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʪʷʞʝʩʪʠ ʠ ʧʦʩʣʝʜʩʪʚʠʡ; 

3. ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʥʠʞʝʥʠʶ ʨʠʩʢʦʚ ʚ ʧʦʨʷʜʢʝ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ; 

4. ʦʙʱʘʷ ʦʮʝʥʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʠ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ.  

ʈʘʩʩʤʦʪʨʝʥʘ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʮʝʩʩʘ ʥʝʬʪʝʜʦʙʳʯʠ ʠ ʚʳʜʝʣʝʥʳ 

ʥʘʠʙʦʣʝʝ ʢʨʠʪʠʯʝʩʢʠʝ ʵʪʘʧʳ ʜʣʷ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʮʝʥʝʥʳ ʠ ʚʳʷʚʣʝʥʳ ʚʦʟʤʦʞʥʳʝ 

ʫʛʨʦʟʳ, ʧʨʠʯʠʥʳ ʠ ʧʦʩʣʝʜʩʪʚʠʷ ʦʪʢʘʟʘ, ʦʧʨʝʜʝʣʝʥʳ ʟʥʘʯʝʥʠʷ ʟʥʘʯʠʤʦʩʪʠ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʦʪʢʘʟʘ, ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʦʪʢʘʟʘ. ʅʘ ʦʩʥʦʚʝ 

ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʚ ʦʧʨʝʜʝʣʝʥʦ ʧʨʠʦʨʠʪʝʪʥʦʝ ʯʠʩʣʦ ʨʠʩʢʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ 

ʦʪʢʘʟʘ. ʈʘʟʨʘʙʦʪʘʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʪʷʞʝʣʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪʢʘʟʘ, ʫʩʪʨʘʥʝʥʠʶ ʠ ʩʥʠʞʝʥʠʶ ʨʠʩʢʦʚ ʚ ʧʦʨʷʜʢʝ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ.  

 

Abstract. The article provides FMEA analysis of the oil production process. FMEA is 

an analysis of the types and consequences of failures, identifying potential failures that may 

exist or occur during the development or progress of the process. This analysis is performed 

using a universal algorithm: 
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1. preparing an expert group; 

2. the study of the project; 

3. creating a list of potential defects; 

4. description of causes and consequences; 

5. expert evaluation; 

6. developing suggestions and recommendations; 

7. summarizing. 

During FMEA analysis, the manufacturer receives the following information: 

1. list of potential defects and malfunctions; 

2. analysis of their causes, severity, and consequences; 

3. recommendations for reducing risks in order of priority; 

4. general assessment of the safety and reliability of the product and the system as a 

whole. 

A brief description of the oil production process is considered and the most critical 

stages for this process are highlighted. Possible threats, causes and consequences of failure were 

assessed and identified the significance of potential failure, probability of occurrence and 

detection of failure were determined. Based on three main criteria, the priority number of risks 

for each type of failure is determined. Proposals and recommendations have been developed to 

prevent the occurrence of severe consequences of failure, eliminate and reduce risks in order of 

priority. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʟʥʠʢʥʦʚʝʥʠʝ, ʟʥʘʯʠʤʦʩʪʴ, ʥʝʬʪʝʜʦʙʳʯʘ, ʦʙʥʘʨʫʞʝʥʠʝ, 

ʦʪʢʘʟ, ʇʏʈ, FMEA-ʘʥʘʣʠʟ. 
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analysis. 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝʬʪʝʜʦʙʳʯʠ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʪ 

ʦʪʢʘʟʳ, ʢʦʪʦʨʳʝ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʧʨʦʮʝʩʩ ʚ ʮʝʣʦʤ. ʀʟ-ʟʘ ʵʪʦʛʦ ʧʦʷʚʣʷʶʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʙʳʪʢʠ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʨʘʟʣʠʯʥʳʝ ʪʝʩʪʳ, ʧʨʦʚʝʨʢʠ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʚʳʷʚʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʦʪʢʘʟʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʥʘ ʚʩʝʭ 

ʩʪʘʜʠʷʭ ï ʵʪʦ ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ. ɺʳʷʚʠʪʴ 

ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʦʪʢʘʟʳ, ʜʝʬʝʢʪʳ, ʦʪʢʣʦʥʝʥʠʷ, ʫʛʨʦʟʳ, ʢʦʪʦʨʳʝ ʤʝʰʘʶʪ ʧʨʦʪʝʢʘʥʠʶ 

ʧʨʦʮʝʩʩʘ ʥʝʬʪʝʜʦʙʳʯʠ, ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ FMEA-ʘʥʘʣʠʟʘ [1, ʉ. 47]. 

FMEA-ʘʥʘʣʠʟ ï ʵʪʦ ʤʝʪʦʜ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʨʛʘʥʠʟʘʮʠʷʤ, ʧʨʦʠʟʚʦʜʠʪʝʣʶ 

ʧʨʝʜʚʠʜʝʪʴ ʦʪʢʘʟʳ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʦʩʪʨʦʝʥʠʷ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʚʩʝ ʚʦʟʤʦʞʥʳʝ 

ʩʙʦʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʪʝʢʘʥʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ [2]. 

ʂʘʞʜʳʡ ʦʪʢʘʟ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʪʨʝʤ ʢʨʠʪʝʨʠʷʤ. 

1. ɿʥʘʯʠʤʦʩʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʦʪʢʘʟʘ (S) (ʦʮʝʥʠʚʘʝʪʩʷ ʦʪ 1 ʜʦ 10, ʛʜʝ 1 ï ʦʯʝʥʴ 

ʥʠʟʢʘʷ, 10 ï ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʘʷ). 

2. ɺʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʪʢʘʟʘ (O) (ʦʮʝʥʠʚʘʝʪʩʷ ʦʪ 1 ʜʦ 10, ʛʜʝ 1 ï ʦʯʝʥʴ 

ʥʠʟʢʘʷ, 10 ï 100%-ʥʘʷ). 

3. ɺʝʨʦʷʪʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʦʪʢʘʟʘ (D) (ʦʮʝʥʠʚʘʝʪʩʷ ʦʪ 1 ʜʦ 10, ʛʜʝ 1 ï ʧʦʯʪʠ 

ʥʘʚʝʨʥʷʢʘ ʦʪʢʘʟ ʙʫʜʝʪ ʦʙʥʘʨʫʞʝʥ, 10 ï ʧʦʯʪʠ ʥʝʚʦʟʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ). 

ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʦʮʝʥʦʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʝ ʯʠʩʣʦ ʨʠʩʢʦʚ (ʇʏʈ). 

ʇʨʠʦʨʠʪʝʪʥʦʝ ʯʠʩʣʦ ʨʠʩʢʦʚ ï ʵʪʦ ʧʨʦʠʟʚʝʜʝʥʠʝ ʟʥʘʯʠʤʦʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 

ʦʪʢʘʟʘ, ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʪʢʘʟʘ ʠ ʚʝʨʦʷʪʥʦʩʪʠ ʦʙʥʘʨʫʞʝʥʠʝ ʦʪʢʘʟʘ. ʗʚʣʷʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʦʡ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʠʩʢʘ, ʥʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʢʘʯʝʩʪʚʝ 

ʝʜʠʥʦʡ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʠʩʢʦʚ, ʪʘʢ ʢʘʢ ʦʜʥʦ ʠ ʪʦʞʝ ʟʥʘʯʝʥʠʝ ʇʏʈ ʤʦʞʝʪ ʙʳʪʴ 
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ʧʦʣʫʯʝʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʟʥʘʯʠʤʦʩʪʠ, ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʦʙʥʘʨʫʞʝʥʠʷ ʠ 

ʠʤʝʶʱʠʭ ʢʘʨʜʠʥʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ. 

ʏʝʤ ʚʳʰʝ ʇʏʈ ï ʪʝʤ ʦʧʘʩʥʝʝ ʥʘʨʫʰʝʥʠʝ ʠ ʨʘʟʨʫʰʠʪʝʣʴʥʝʝ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʷ. ɺ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʨʘʥʠʪʴ ʠʣʠ ʩʥʠʟʠʪʴ ʨʠʩʢ ʜʝʬʝʢʪʦʚ ʠ ʥʝʧʦʣʘʜʦʢ, ʫ 

ʢʦʪʦʨʳʭ ʜʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʝʚʳʰʘʝʪ 100-125. ʆʪ 40 ʜʦ 100 ʙʘʣʣʦʚ ʥʘʙʠʨʘʶʪ ʥʘʨʫʰʝʥʠʷ, 

ʠʤʝʶʱʠʝ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʫʛʨʦʟʳ, ʘ ʇʏʈ ʤʝʥʝʝ 40 ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʩʙʦʡ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ, ʚʦʟʥʠʢʘʝʪ ʨʝʜʢʦ ʠ ʤʦʞʝʪ ʙʳʪʴ ʙʝʟ ʧʨʦʙʣʝʤ ʦʙʥʘʨʫʞʝʥ. 

ʅʝʬʪʝʜʦʙʳʯʘ ï ʧʨʦʮʝʩʩ ʠʟʚʣʝʯʝʥʠʷ ʧʦʣʝʟʥʦʡ ʞʠʜʢʦʩʪʠ ʠʟ ʥʝʜʨ ʟʝʤʣʠ. ɼʝʙʠʪ ï 

ʢʦʣʠʯʝʩʪʚʦ ʥʝʬʪʠ, ʧʦʣʫʯʘʝʤʦʡ ʠʟ ʩʢʚʘʞʠʥʳ ʟʘ ʩʫʪʢʠ. ʄʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝʬʪʠ ʤʦʞʥʦ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩ ʚʳʩʦʢʠʤ ʟʘʙʦʡʥʳʤ ʜʘʚʣʝʥʠʝʤ, ʘ ʤʦʞʥʦ ʩ ʥʠʟʢʠʤ. ɽʩʣʠ ʟʘʙʦʡʥʦʝ 

ʜʘʚʣʝʥʠʝ ʚʳʩʦʢʦʝ, ʪʦ ʜʝʧʨʝʩʩʠʷ ʥʠʟʢʘʷ, ʜʝʙʠʪ ʩʢʚʘʞʠʥ ʤʘʣʝʥʴʢʠʡ, ʠ ʟʘʧʘʩʳ ʥʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʤʝʜʣʝʥʥʦ. ɽʩʣʠ ʟʘʙʦʡʥʦʝ ʜʘʚʣʝʥʠʝ ʥʠʟʢʦʝ, ʪʦ 

ʜʝʧʨʝʩʩʠʷ ʚʳʩʦʢʘʷ, ʜʝʙʠʪʳ ʩʢʚʘʞʠʥ ʙʦʣʴʰʠʝ, ʟʘʧʘʩʳ ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʙʳʩʪʨʦ. 

ɻʘʟʦʞʠʜʢʦʩʪʥʘʷ ʩʤʝʩʴ ʩ ʧʦʤʦʱʴʶ ʧʦʛʨʫʞʥʳʭ ʥʘʩʦʩʦʚ ʧʦʜʥʠʤʘʝʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʧʦ 

ʚʳʢʠʜʥʳʤ ʣʠʥʠʷʤ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ɸɻɿʋ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʜʦʙʳʚʘʝʤʦʡ 

ʧʨʦʜʫʢʮʠʠ ʧʦ ʢʘʞʜʦʡ ʩʢʚʘʞʠʥʝ [3, C. 333-335]. 

ɺʳʜʝʣʠʤ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʦʮʝʩʩʝ ʪʨʠ ʧʦʜʧʨʦʮʝʩʩʘ, ʚʳʧʦʣʥʝʥʠʷ ʢʦʪʦʨʳʭ 

ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʦʮʝʩʩʘ ʜʦʙʳʯʠ ʥʝʬʪʠ ʚ ʮʝʣʦʤ [4, C. 330-333]: 

1. ʨʘʟʨʘʙʦʪʢʘ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ; 

2. ʵʢʩʧʣʫʘʪʘʮʠʷ ʥʝʬʪʷʥʳʭ ʩʢʚʘʞʠʥ; 

3. ʩʙʦʨ ʧʨʦʜʫʢʮʠʠ ʩʢʚʘʞʠʥ ʠ ʧʦʜʛʦʪʦʚʢʘ ʥʝʬʪʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʵʪʠ ʧʦʜʧʨʦʮʝʩʩʳ ʚ ʚʠʜʝ ʵʪʘʧʦʚ ʚ ʪʘʙʣʠʮʝ. 

 

ʊʘʙʣʠʮʘ. FMEA-ʘʥʘʣʠʟ ʧʨʦʮʝʩʩʘ ʥʝʬʪʝʜʦʙʳʯʠ 
ʕʪʘʧ 

ʧʨʦʮʝʩʩʘ 

ʇʨʦʷʚʣʝʥʠʝ 

ʦʪʢʘʟʘ 

ʇʨʠʯʠʥʘ 

ʦʪʢʘʟʘ 

ʇʦʩʣʝʜʩʪʚʠʝ 

ʦʪʢʘʟʘ 
S O D ʇʏʈ 

ʈʝʰʝʥʠʝ 

ʧʨʦʙʣʝʤʳ 

1 2 3 4 5 6 7 8 9 

ʂʦʥʪʨʦʣʴ 

ʦʧʪʠʤʘʣʴ-

ʥʳʭ ʟʥʘʯʝ-

ʥʠʡ ʜʘʚʣʝ-

ʥʠʷ 

ʆʪʢʣʦʥʝʥʠʝ 

ʧʦʢʘʟʘʥʠʡ 

ʦʪ ʦʧʪʠ-

ʤʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ 

ʀʟʤʝʥʝ-

ʥʠʝ ʚʣʠʷʝ-

ʤʳʭ ʧʘʨʘ-

ʤʝʪʨʦʚ 

ʋʤʝʥʴʰʝʥʠʝ 

ʜʝʙʠʪʘ 

ʥʝʬʪʷʥʦʛʦ 

ʧʣʘʩʪʘ 

7 8 2 112 

ɺʥʝʜʨʠʪʴ 

ʠʩʢʫʩʩʪʚʝʥ-

ʥʳʡ ʠʥʪʝʣ-

ʣʝʢʪ 

ʋʤʝʥʴʰʝʥʠʝ 

ʩʨʦʢʘ 

ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʥʝʬʪʝʜʦʙʳʚʘʶ

ʱʠʭ ʧʣʘʩʪʦʚ 

ʋʚʝʣʠʯʝʥʠʝ 

ʟʘʪʨʘʪ ʥʘ 

ʵʣʝʢʪʨʦʵʥʝʨ-

ʛʠʶ 

ʂʦʥʪʨʦʣʴ 

ʥʘʩʦʩʥʳʭ 

ʫʩʪʘʥʦʚʦʢ 

ʆʙʨʳʚ 

ʰʪʘʥʛ 

ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ 

ʪʨʝʥʠʷ 

ʰʪʘʥʛ ʠ 

ʤʫʬʪ ʦ 

ʩʪʝʥʢʠ 

ʪʨʫʙ ʧʨʠ 

ʜʣʠʪʝʣʴ-

ʥʦʡ ʨʘʙʦʪʝ 

ʚ ʠʩʢʨʠʚ-

ʣʝʥʥʳʭ 

ʩʢʚʘʞʠʥʘʭ 

ɿʘʜʝʨʞʢʘ ʠ 

ʧʨʠʦʩʪʘʥʦʚʣʝ-

ʥʠʝ ʧʨʦʮʝʩʩʘ 

8 3 1 24 

ʇʨʦʠʟʚʝʩʪʠ 

ʨʝʤʦʥʪ 

ʫʩʪʘʥʦʚʦʢ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 

ʕʪʘʧ 

ʧʨʦʮʝʩʩʘ 

ʇʨʦʷʚʣʝʥʠʝ 

ʦʪʢʘʟʘ 

ʇʨʠʯʠʥʘ 

ʦʪʢʘʟʘ 

ʇʦʩʣʝʜʩʪʚʠʝ 

ʦʪʢʘʟʘ 
S O D ʇʏʈ 

ʈʝʰʝʥʠʝ 

ʧʨʦʙʣʝʤʳ 

1 2 3 4 5 6 7 8 9 

ʂʦʥʪʨʦʣʴ 

ʥʘʩʦʩʥʳʭ 

ʫʩʪʘʥʦʚʦʢ 

ʀʟʥʦʩ ʪʨʫʙ, 

ʰʪʘʥʛ ʠ ʠʭ 

ʤʫʬʪ 

ʀʟ-ʟʘ 

ʥʘʣʠʯʠʷ ʚ 

ʧʨʦʜʫʢʮʠʠ 

ʩʢʚʘʞʠʥʳ 

ʧʣʘʩʪʦʚʦʡ 

ʤʠʥʝʨʘʣʠʟʦ

ʚʘʥʥʦʡ 

ʚʦʜʳ 

ʂʦʨʨʦʟʠʷ ʪʨʫʙ ʠ 

ʰʪʘʥʛ, ʦʩʣʘʙʣʝ-

ʥʠʝ ʠʭ ʧʨʦʯʥʦʩ-

ʪʠ 

6 5 3 90 

ɿʘʤʝʥʘ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʫʩʪʘʥʦʚʦʢ 

ʇʦʣʦʤʢʘ 

ʰʪʘʥʛ 

ʆʪʣʦʞʝʥʠʝ 

ʧʘʨʘʬʠʥʘ 

ʅʘʨʫʰʘʝʪʩʷ 

ʨʘʙʦʪʘ ʥʘʩʦʩʘ 

8 5 1 40 

ʇʨʦʠʟʚʝʩʪʠ 

ʨʝʤʦʥʪ 

ʫʩʪʘʥʦʚʦʢ 

ʋʪʝʯʢʘ ʞʠʜʢʦʩʪʠ 

ʯʝʨʝʟ ʟʘʟʦʨʳ 

ʋʤʝʥʴʰʘʝʪʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʦʜʘʯʠ 

ʋʪʠʣʠʟʘʮʠʷ 

ʩʦʣʝʥʦʡ ʚʦʜʳ 

ʅʝʬʪʴ ʩʦʜʝʨ-

ʞʠʪ ʨʘʟʣʠʯ-

ʥʦʝ ʩʦʜʝʨʞʘ-

ʥʠʝ ʩʝʨʦʚʦʜʦ-

ʨʦʜʘ 
ʀʟ-ʟʘ 

ʥʘʣʠʯʠʷ ʚ 

ʧʨʦʜʫʢʮʠʠ 

ʩʢʚʘʞʠʥʳ 

ʩʦʣʝʥʦʡ 

ʚʦʜʳ 

ɺʳʩʦʢʘʷ 

ʢʦʨʨʦʟʠʦʥʥʘʷ 

ʘʛʨʝʩʩʠʚʥʦʩʪʴ 

7 8 1 56 

ɺʚʝʩʪʠ ʭʠʤʠ-

ʯʝʩʢʠʝ ʠʥʛʠ-

ʙʠʪʦʨʳ ʢʦʨ-

ʨʦʟʠʠ 

ʀʩʧʦʣʴʟʦ-

ʚʘʪʴ ʩʧʝʮʠ-

ʘʣʴʥʳʝ ʩʧʣʘ-

ʚʳ ʠ ʪʨʫʙʳ ʩ 

ʮʝʤʝʥʪʥʳʤ 

ʧʦʢʨʳʪʠʝʤ 

ʉʢʚʘʞʠʥʘ 

ʚʳʜʘʝʪ 

ʠʟʙʳʪʦʯʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʣʝʥʦʡ ʚʦʜʳ 

ʉʦʣʝʥʘʷ ʚʦʜʘ 

ʛʫʙʠʪʝʣʴʥʘ ʜʣʷ 

ʨʘʩʪʝʥʠʡ ʠ 

ʞʠʚʦʪʥʳʭ 

8 7 1 56 

ʇʨʦʙʫʨʠʪʴ 

ʩʧʝʮʠʘʣʴʥʳʝ 

ʩʢʚʘʞʠʥʳ ʜʣʷ 

ʫʪʠʣʠʟʘʮʠʠ 

ʩʦʣʝʥʦʡ ʚʦʜʳ 

ʋʩʪʘʥʦʚʠʪʴ 

ʚʳʰʢʠ ʜʣʷ 

ʢʘʧʠʪʘʣʴʥʦʛʦ 

ʨʝʤʦʥʪʘ 

 

ʈʝʟʫʣʴʪʘʪʦʤ FMEA-ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʪʘʙʣʠʮʘ, ʚ ʢʦʪʦʨʦʡ ʧʝʨʝʯʠʩʣʝʥʳ ʚʩʝ ʵʪʘʧʳ 

ʧʨʦʮʝʩʩʘ, ʚʦʟʤʦʞʥʳʝ ʚʠʜʳ ʦʪʢʘʟʦʚ, ʠʭ ʧʨʦʷʚʣʝʥʠʝ, ʧʨʠʯʠʥʳ ʠ ʧʦʩʣʝʜʩʪʚʠʷ. 

ɺʠʜʦʤ ʦʪʢʘʟʘ ʷʚʣʷʝʪʩʷ ʦʧʠʩʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʧʨʠʚʝʣʦ ʦʙʦʨʫʜʦʚʘʥʠʝ ʢ ʦʪʢʘʟʫ. 

ʇʦʩʣʝʜʩʪʚʠʝʤ ʦʪʢʘʟʘ ʤʦʞʝʪ ʙʳʪʴ ʠʥʮʠʜʝʥʪ, ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʷ ʠʣʠ ʨʝʘʢʮʠʷ ʩʠʩʪʝʤʳ 

ʥʘ ʦʪʢʘʟ. 

FMEA ï ʦʜʠʥ ʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 

ʚʦʟʤʦʞʥʳʭ ʦʪʢʘʟʦʚ ʥʘ ʩʘʤʦʡ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʆʙʥʘʨʫʞʝʥʠʝ ʩʙʦʷ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʜʘʝʪ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ [5, C. 335-

338]: 

1. ʚʳʩʦʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʨʢʠ; 

2. ʵʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ; 

3. ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʜʣʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ; 

4. ʧʨʠʤʝʥʝʥʠʝ ʙʦʣʝʝ ʵʢʦʥʦʤʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʡ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤʠ ʵʪʘʧʘʤʠ ʧʨʦʮʝʩʩʘ. 
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ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʘ ʤʝʪʦʜʦʣʦʛʠʷ ʵʬʬʝʢʪʠʚʥʘ ʚ ʚʳʷʚʣʝʥʠʠ ʠ ʠʩʧʨʘʚʣʝʥʠʠ ʦʪʢʘʟʦʚ 

ʧʨʦʮʝʩʩʦʚ ʥʘ ʩʘʤʦʤ ʨʘʥʥʝʤ ʵʪʘʧʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʪʷʞʝʣʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʥʠʟʢʦʛʦ 

ʫʨʦʚʥʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ [6, C. 328-243]. ʅʘ ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ FMEA-ʘʥʘʣʠʟʘ 

ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʦ ʪʦʤ, ʯʪʦ ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʪʷʞʝʣʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʨʠ ʨʠʩʢʦʚʘʥʥʳʭ ʩʣʫʯʘʷʭ [7, C. 36-41]: 

1. ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʨʝʤʦʥʪ ʫʩʪʘʥʦʚʦʢ, ʣʠʙʦ ʟʘʤʝʥʠʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ, 
ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʠʟʥʦʩ ʪʨʫʙ, ʦʙʨʳʚ ʠ ʧʦʣʦʤʢʘ ʰʪʘʥʛ; 

2. ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʭʠʤʠʯʝʩʢʠʝ ʠʥʛʠʙʠʪʦʨʳ ʢʦʨʨʦʟʠʠ, ʣʠʙʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʧʝʮʠʘʣʴʥʳʝ ʩʧʣʘʚʳ, ʪʨʫʙʳ ʩ ʮʝʤʝʥʪʥʳʤ ʧʦʢʨʳʪʠʝʤ, ʢʦʛʜʘ ʥʝʬʪʴ ʩʦʜʝʨʞʠʪ ʨʘʟʣʠʯʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʩʝʨʦʚʦʜʦʨʦʜʘ; 

3. ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʙʫʨʠʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʩʢʚʘʞʠʥʳ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʩʦʣʝʥʦʡ ʚʦʜʳ, 
ʣʠʙʦ ʫʩʪʘʥʦʚʠʪʴ ʚʳʰʢʠ ʜʣʷ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ, ʢʦʛʜʘ ʩʢʚʘʞʠʥʘ ʚʳʜʘʝʪ ʠʟʙʳʪʦʯʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʝʥʦʡ ʚʦʜʳ [8, C. 290-293]; 

4. ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʠʪʴ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʢʦʛʜʘ ʧʦʢʘʟʘʥʠʷ ʧʨʠʙʦʨʦʚ 
ʦʪʢʣʦʥʷʶʪʩʷ ʦʪ ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ [9, ʉ. 4-15]. 

ʉʘʤʳʡ ʛʣʘʚʥʳʡ ʵʬʬʝʢʪ ʦʪ ʧʨʠʤʝʥʝʥʠʷ FMEA-ʘʥʘʣʠʟʘ ï ʵʪʦ ʩʦʢʨʘʱʝʥʠʝ ʧʦʪʝʨʴ, 

ʟʘ ʩʯʝʪ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʪʢʘʟʦʚ, ʜʝʬʝʢʪʦʚ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

[10, ʉ. 359-362]. 
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ɸʥʥʦʪʘʮʠʷ. ɺʦʟʨʦʞʜʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʪʨʝʙʫʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠʥʞʝʥʝʨʥʦʛʦ ʪʨʫʜʘ. 

ʂʘʯʝʩʪʚʦ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʝʰʝʥʠʡ, ʥʦ ʚʦ 

ʤʥʦʛʦʤ ʦʪ ʧʨʘʚʠʣʴʥʦ ʚʳʧʦʣʥʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʪʘʚʰʠʝ ʫʞʝ ʘʙʩʦʣʶʪʥʦʡ ʥʦʨʤʦʡ ʚ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʨʘʙʦʪʝ, ʥʝ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ ʝʱʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʨʘʙʦʪʝ ʠʥʞʝʥʝʨʦʚ-ʪʝʭʥʦʣʦʛʦʚ. ʉʦʢʨʘʪʠʪʴ ʩʨʦʢʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʠʥʠʤʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʤʦʞʝʪ ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʷ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ: ʧʨʠ 

ʦʪʨʘʙʦʪʢʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟʜʝʣʠʷ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ, ʧʨʠ ʚʳʙʦʨʝ ʟʘʛʦʪʦʚʦʢ, ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʨʝʜʩʪʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʩʥʘʱʝʥʠʷ, ʚ ʢʦʥʪʨʦʣʝ ʠ ʫʧʨʘʚʣʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʇʦʤʠʤʦ 

ʠʥʞʝʥʝʨʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʪʨʫʜʘ ʠʥʞʝʥʝʨʘ-ʪʝʭʥʦʣʦʛʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʠ 



ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʅɸʋʂɽ, ʆɹʈɸɿʆɺɸʅʀʀ ʀ ʇʈʆʀɿɺʆɼʉʊɺɽ 

 

[25] 

ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʦʬʠʩʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ɺʣʘʜʝʥʠʝ ʮʠʬʨʦʚʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠʥʞʝʥʝʨʘ-

ʪʝʭʥʦʣʦʛʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʜʦʣʞʥʳ ʥʘʡʪʠ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ 

ʩʪʘʥʜʘʨʪʝ ʠʥʞʝʥʝʨʘ-ʪʝʭʥʦʣʦʛʘ ʠ ʚ ʬʝʜʝʨʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʩʪʘʥʜʘʨʪʘʭ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʠ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ 

ʤʘhʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʬʠʣʷ, ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʧʦʜʛʦʪʦʚʢʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

 

Abstract. The revival and development of domestic engineering requires a significant 

increase in the efficiency and productivity of engineering labor. The quality of products depends 

not only on design decisions, but in many respects on correctly executed technological 

preparation of production. Digital technologies, which have already become the absolute norm 

in design work, are not yet fully applied in the work of process engineers. To reduce the time 

of technological preparation of production, improve the quality of technological decisions that 

can be made, the active introduction of automated systems for supporting the product life cycle 

into production. Such systems can be used at all stages of the technological preparation of 

production: during the development of the product design for manufacturability, during the 

selection of blanks, during the development of technological processes, during the design of 

technological equipment, in the control and management of technological processes. In addition 

to engineering automated systems, universal office computer technologies provide a significant 

increase in the productivity and quality of labor of a process engineer. Owning digital 

technology is a mandatory characteristic of the qualification of a process engineer in a modern 

machine-building enterprise. The relevant qualification requirements should be reflected in the 

professional standard of a process engineer and in the federal state educational standards of 

higher education in areas and specialties of a machine-building profile, in educational programs 

for the training of specialists in educational institutions of higher education. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ, ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ, 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ. 

 

Keywords: mechanical engineering, technological production preparation, automated 

systems, digital technologies, professional standards, educational standards.  

 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠʥʞʝʥʝʨʘ-ʪʝʭʥʦʣʦʛʘ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ 

ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ [1, ʉ. 112-120]. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʧʝʮʠʘʣʠʩʪʘ, ʥʝ 

ʚʣʘʜʝʶʱʝʛʦ ʚʩʝʤ ʘʨʩʝʥʘʣʦʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʦʜʛʦʪʦʚʢʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʦʚ ʠ ʤʥʦʛʠʤʠ 

ʜʨʫʛʠʤʠ. 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠʥʞʝʥʝʨʘ-ʪʝʭʥʦʣʦʛʘ ʥʘ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʤ 

ʧʨʝʜʧʨʠʷʪʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʰʝʥʠʠ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ (ʊʇʇ) [2, ʉ. 61-66]. 

ʆʙʲʝʤ ʠ ʛʣʫʙʠʥʘ ʧʨʦʨʘʙʦʪʢʠ ʟʘʜʘʯ, ʩʣʦʞʥʦʩʪʴ ʦʙʲʝʢʪʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʫʨʦʚʥʝʤ ʢʚʘʣʠʬʠʢʘʮʠʠ ʪʝʭʥʦʣʦʛʘ. ʅʦ ʚʦ ʚʩʝʭ 

ʩʣʫʯʘʷʭ ʠ ʥʘ ʚʩʝʭ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ ʫʨʦʚʥʷʭ ʜʣʷ ʫʩʧʝʰʥʦʡ ʨʘʙʦʪʳ ʪʨʝʙʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [3, ʉ. 18-25]. 

ʈʘʩʩʤʦʪʨʠʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʤʠ ʜʦʣʞʝʥ ʚʣʘʜʝʪʴ ʠʥʞʝʥʝʨ-

ʪʝʭʥʦʣʦʛ, ʯʪʦʙʳ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʊʇʇ. 



ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʅɸʋʂɽ, ʆɹʈɸɿʆɺɸʅʀʀ ʀ ʇʈʆʀɿɺʆɼʉʊɺɽ 

 

[26] 

ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

(CAD-ʩʠʩʪʝʤʳ) 

ʅʝ ʷʚʣʷʷʩʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʢʦʥʩʪʨʫʢʪʦʨʦʤ, ʠʥʞʝʥʝʨ-ʪʝʭʥʦʣʦʛ ʘʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʫʝʪ CAD-ʩʠʩʪʝʤʳ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ. ɺʩʷ ʢʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ, 

ʧʦʩʪʫʧʘʶʱʘʷ ʪʝʭʥʦʣʦʛʫ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ, ʢʘʢ ʤʠʥʠʤʫʤ, ʯʝʨʪʝʞʠ, ʚʳʧʦʣʥʝʥʥʳʝ ʚ 

CAD-ʩʠʩʪʝʤʝ. ɺʩʝ ʯʘʱʝ ʪʝʭʥʦʣʦʛ ʨʘʙʦʪʘʝʪ ʩ ʵʣʝʢʪʨʦʥʥʦʡ 3d-ʤʦʜʝʣʴʶ ʠʟʜʝʣʠʷ. ʊʝʭʥʦʣʦʛ 

ʜʦʣʞʝʥ ʚʳʧʦʣʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʜʝʡʩʪʚʠʷ ʩ ʪʘʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ: ʟʘʛʨʫʟʢʘ ʤʦʜʝʣʝʡ, 

ʚʳʥʦʩʢʘ ʨʘʟʤʝʨʦʚ, ʧʨʦʩʤʦʪʨ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ. ʕʪʠ ʜʝʡʩʪʚʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʥʘ 

ʚʩʝʭ ʵʪʘʧʘʭ ʊʇʇ. ʅʘ ʵʪʘʧʝ ʦʪʨʘʙʦʪʢʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟʜʝʣʠʷ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʩʚʦʠ 

ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʠʟʤʝʥʝʥʠʶ ʢʦʥʩʪʨʫʢʮʠʠ ʪʝʭʥʦʣʦʛ ʦʬʦʨʤʣʷʝʪ ʚ CAD-ʩʠʩʪʝʤʘʭ, 

ʚʳʧʦʣʥʷʷ ʧʨʠ ʵʪʦʤ ʧʦʩʪʨʦʝʥʠʝ ʩʝʯʝʥʠʡ, ʜʦʙʘʚʣʷʷ ʟʘʢʨʫʛʣʝʥʠʷ ʠ ʫʢʣʦʥʳ, ʚʥʦʩʷ 

ʠʟʤʝʥʝʥʠʷ ʚ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʪ.ʧ. CAD-ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʪʝʭʥʦʣʦʛʘ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʘʩʪʢʠ. CAD-

ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʠ ʩʪʨʫʢʪʫʨʥʦ-

ʢʦʤʧʦʥʦʚʦʯʥʳʭ ʚʘʨʠʘʥʪʦʚ, ʚʳʧʦʣʥʝʥʠʷ ʯʝʨʪʝʞʝʡ ʠ ʜʨʫʛʦʡ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ. 

 

ʉʠʩʪʝʤʳ ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʸʪʦʚ, ʘʥʘʣʠʟʘ ʠ ʩʠʤʫʣʷʮʠʠ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

(CAE-ʩʠʩʪʝʤʳ) 

CAE-ʩʠʩʪʝʤʘ ʚʦʩʪʨʝʙʦʚʘʥʘ ʠʥʞʝʥʝʨʦʤ-ʪʝʭʥʦʣʦʛʦʤ ʢʘʢ ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪ 

ʚʳʧʦʣʥʝʥʠʷ ʩʣʦʞʥʳʭ ʨʘʩʯʝʪʦʚ ʧʨʠ ʨʝʰʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʟʘʜʘʯ 

ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʊʇʇ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ CAE-ʩʠʩʪʝʤʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʩʭʝʤ ʠ ʨʘʩʯʝʪʦʚ ʩʠʣ ʟʘʢʨʝʧʣʝʥʠʷ 

ʟʘʛʦʪʦʚʦʢ ʠ ʜʝʪʘʣʝʡ, ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʩʭʝʤ ʠ ʨʘʩʯʝʪʦʚ ʧʦʛʨʝʰʥʦʩʪʝʡ ʦʙʨʘʙʦʪʢʠ 

ʠ ʩʙʦʨʢʠ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʘʩʪʢʠ CAE-ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʧʨʦʯʥʦʩʪʥʳʭ, ʞʝʩʪʢʦʩʪʥʳʭ ʠ ʪʦʯʥʦʩʪʥʳʭ ʨʘʩʯʝʪʦʚ. CAE-ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʪʘʢʞʝ 

ʤʦʜʝʣʠʨʦʚʘʪʴ ʬʠʟʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ, ʧʨʦʪʝʢʘʶʱʠʝ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʙʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʣʦʞʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ. 

 

ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤ 

(CAM-ʩʠʩʪʝʤʳ) 

CAM-ʩʠʩʪʝʤʳ ʚʦʩʪʨʝʙʦʚʘʥʳ ʥʝ ʚʩʝʤʠ ʠʥʞʝʥʝʨʘʤʠ-ʪʝʭʥʦʣʦʛʘʤʠ, ʘ ʪʦʣʴʢʦ ʪʝʤʠ, 

ʢʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʫʧʨʘʚʣʷʶʱʠʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 

ʯʠʩʣʦʚʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. ɿʘʪʦ ʜʣʷ ʵʪʠʭ ʪʝʭʥʦʣʦʛʦʚ ʫʞʝ ʩʪʘʣʦ ʥʝʤʳʩʣʠʤʳʤ 

ʥʘʧʠʩʘʥʠʝ ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤ ʚʨʫʯʥʫʶ. CAM-ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʤʧʦʨʪ, 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠʣʠ ʩʦʟʜʘʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʜʝʪʘʣʠ, ʚʳʙʦʨ 

ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʧʦʩʪʨʦʝʥʠʝ ʪʨʘʝʢʪʦʨʠʡ ʧʝʨʝʤʝʱʝʥʠʷ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʩʪʘʥʢʘ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʢʩʪʘ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʚʳʙʨʘʥʥʦʡ ʤʦʜʝʣʠ ʩʪʘʥʢʘ ʠ ʩʠʩʪʝʤʳ 

ʏʇʋ. CAM-ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʪʘʢʞʝ ʚʳʧʦʣʥʷʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʚʠʟʫʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ 

ʦʙʨʘʙʦʪʢʠ. 

 

ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

(CAPP-ʩʠʩʪʝʤʳ) 

CAPP-ʩʠʩʪʝʤʘ ï ʦʩʥʦʚʥʦʡ ʠʥʩʪʨʫʤʝʥʪ ʠʥʞʝʥʝʨʘ ʪʝʭʥʦʣʦʛʘ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʊʇʇ. 

CAPP-ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʠʩʢʘ ʪʠʧʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ-ʘʥʘʣʦʛʦʚ ʠ ʠʭ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʦʨʠʛʠʥʘʣʴʥʳʭ ʤʘʨʰʨʫʪʥʳʭ ʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʜʣʷ ʚʳʙʦʨʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ, ʜʣʷ ʥʦʨʤʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, 

ʜʣʷ ʨʘʩʯʝʪʘ ʥʦʨʤ ʨʘʩʭʦʜʘ ʤʘʪʝʨʠʘʣʦʚ, ʠʥʩʪʨʫʤʝʥʪʦʚ, ʵʥʝʨʛʠʠ, ʜʣʷ ʨʘʩʯʝʪʘ ʧʨʠʧʫʩʢʦʚ ʠ 



ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʅɸʋʂɽ, ʆɹʈɸɿʆɺɸʅʀʀ ʀ ʇʈʆʀɿɺʆɼʉʊɺɽ 

 

[27] 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʘʟʤʝʨʦʚ ʥʘ ʦʙʨʘʙʦʪʢʫ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʟʘʜʘʯ. 

 

ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʦʙ ʠʟʜʝʣʠʠ 

(PDM-ʩʠʩʪʝʤʳ) 

ɼʣʷ ʠʥʞʝʥʝʨʘ-ʪʝʭʥʦʣʦʛʘ PDM-ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʢʘʢ ʠʩʪʦʯʥʠʢʦʤ ʥʝʦʙʭʦʜʠʤʦʡ 

ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʟʜʝʣʠʠ, ʪʘʢ ʠ ʤʦʱʥʳʤ ʩʨʝʜʩʪʚʦʤ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʤʠ ʨʘʙʦʪʥʠʢʘʤʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʊʇʇ. 

ʅʘ ʵʪʘʧʝ ʦʪʨʘʙʦʪʢʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟʜʝʣʠʷ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ PDM-ʩʠʩʪʝʤʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʠʟʤʝʥʝʥʠʶ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟʜʝʣʠʡ. ʅʘ 

ʵʪʘʧʝ ʚʳʙʦʨʘ ʟʘʛʦʪʦʚʦʢ PDM-ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ 

ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʩʭʦʜʥʳʭ ʟʘʛʦʪʦʚʦʢ. ʅʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ PDM-ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʘʥʘʣʠʟʘ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ 

ʢ ʠʟʜʝʣʠʶ, ʧʦʠʩʢʘ ʪʠʧʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ-

ʘʥʘʣʦʛʦʚ, ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʚʳʙʦʨʘ ʩʨʝʜʩʪʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ, ʨʘʩʯʝʪʘ ʨʝʞʠʤʦʚ 

ʨʝʟʘʥʠʷ, ʥʦʨʤ ʚʨʝʤʝʥʠ ʠ ʨʘʩʭʦʜʘ ʤʘʪʝʨʠʘʣʦʚ ʠ ʨʝʰʝʥʠʷ ʜʨʫʛʠʭ ʟʘʜʘʯ, ʚʧʣʦʪʴ ʜʦ 

ʦʬʦʨʤʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʀʥʪʝʛʨʘʮʠʷ ʚʩʝʭ ʜʘʥʥʳʭ ʦʙ ʠʟʜʝʣʠʠ, 

ʚʢʣʶʯʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʮʠʬʨʦʚʦʡ ʤʘʢʝʪ ʠʟʜʝʣʠʷ. 

 

ʉʠʩʪʝʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ 

(ERP-ʩʠʩʪʝʤʳ) 

ʊʘʢʦʛʦ ʨʦʜʘ ʩʠʩʪʝʤʳ ʧʦʢʘ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʜʘʣʝʢʦ ʥʝ ʥʘ ʚʩʝʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ʅʦ 

ʪʘʤ, ʛʜʝ ʦʥʠ ʧʨʠʤʝʥʷʶʪʩʷ, ʠʥʞʝʥʝʨ-ʪʝʭʥʦʣʦʛ ʠʤʝʝʪ ʧʦʣʥʳʡ ʜʦʩʪʫʧ ʚ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨʩʘʭ ʧʨʝʜʧʨʠʷʪʠʷ: ʦʙʦʨʫʜʦʚʘʥʠʝ, ʠʥʩʪʨʫʤʝʥʪ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʦʩʥʘʩʪʢʘ, ʢʘʜʨʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʜʨ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘ ʨʘʟʥʳʭ 

ʵʪʘʧʘʭ ʊʇʇ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʚʳʙʦʨʘ ʩʨʝʜʩʪʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ɺ ʨʘʩʧʦʨʷʞʝʥʠʠ ʪʝʭʥʦʣʦʛʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʝʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʢʦʥʪʨʦʣʷ 

ʧʨʦʜʫʢʮʠʠ, ʧʨʠʯʠʥʘʭ ʙʨʘʢʘ ʠ ʪ.ʜ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ 

ʧʨʠʥʠʤʘʝʤʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

 

ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʥʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ 

(MDM-ʩʠʩʪʝʤʳ) 

MDM-ʩʠʩʪʝʤʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʞʝʥʝʨʫ-ʪʝʭʥʦʣʦʛʫ ʦʪʢʘʟʘʪʴʩʷ ʦʪ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʩʧʨʘʚʦʯʥʠʢʦʚ, ʢʘʢ ʦʙʱʝʛʦ, ʪʘʢ ʠ, ʦʩʦʙʝʥʥʦ, ʣʦʢʘʣʴʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ. 

ʇʦʩʪʦʷʥʥʳʡ ʜʦʩʪʫʧ ʢ ʘʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʚʳʙʠʨʘʪʴ ʩʨʝʜʩʪʚʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʥʷʪʳʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʞʠʤʦʚ, ʥʦʨʤ ʚʨʝʤʝʥʠ ʠ ʨʘʩʭʦʜʘ ʤʘʪʝʨʠʘʣʦʚ, ʦʪʩʣʝʞʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʝʘʣʠʟʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

 

ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ 

(MES-ʩʠʩʪʝʤʳ) 

MES-ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʠʥʞʝʥʝʨʫ-ʪʝʭʥʦʣʦʛʫ ʧʦʣʫʯʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʨʝʟʫʣʴʪʘʪʘʭ ʢʦʥʪʨʦʣʷ, ʚʳʷʚʣʷʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʊʘʢʦʛʦ ʨʦʜʘ 

ʠʥʬʦʨʤʘʮʠʷ ʚʦʩʪʨʝʙʦʚʘʥʘ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ, 

ʦʩʦʙʝʥʥʦ, ʧʨʠ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ. 



ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʅɸʋʂɽ, ʆɹʈɸɿʆɺɸʅʀʀ ʀ ʇʈʆʀɿɺʆɼʉʊɺɽ 

 

[28] 

ʉʠʩʪʝʤʳ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ, ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʘʨʭʠʚʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

ʦʙ ʦʙʲʝʢʪʘʭ (SCADA-ʩʠʩʪʝʤʳ) 

ʆʙʝʩʧʝʯʠʚʘʷ ʢʦʥʪʨʦʣʴ ʟʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, 

SCADA-ʩʠʩʪʝʤʘ ʜʘʝʪ ʠʥʞʝʥʝʨʫ-ʪʝʭʥʦʣʦʛʫ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʘʥʘʣʠʟʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʪʫʘʮʠʠ ʠ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʕʪʘ 

ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠʥʠʤʘʝʤʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʊʇʇ, ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʠʯʠʥ ʙʨʘʢʘ ʠ ʚʥʝʩʝʥʠʠ ʥʝʦʙʭʦʜʠʤʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. 

 

ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʢʦʥʪʝʥʪʦʤ 

(ECM-ʩʠʩʪʝʤʳ) 

ʀʥʞʝʥʝʨ-ʪʝʭʥʦʣʦʛ ʠʩʧʦʣʴʟʫʝʪ ECM-ʩʠʩʪʝʤʫ ʜʣʷ ʨʝʰʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʟʘʜʘʯ. 

ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʠʩʪʦʯʥʠʢ ʥʝʦʙʭʦʜʠʤʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ: ʢʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ, ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʠ ʪ.ʧ. 

ɺʦ-ʚʪʦʨʳʭ, ECM-ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʪʝʭʥʦʣʦʛʫ ʦʪʧʨʘʚʣʷʪʴ ʩʦʦʙʱʝʥʠʷ ʠ 

ʜʦʢʫʤʝʥʪʳ ʜʣʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʣʫʞʙʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʚʩʝʭ 

ʵʪʘʧʘʭ ʊʊʇ. 

ʅʘʢʦʥʝʮ, ʩʘʤ ʪʝʭʥʦʣʦʛ ʨʘʟʤʝʱʘʝʪ ʚ ECM-ʩʠʩʪʝʤʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʠʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʧʨʦʜʫʢʮʠʠ. 

ʀʥʞʝʥʝʨʳ-ʪʝʭʥʦʣʦʛʠ ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʦ ʫʯʘʩʪʠʝ ʪʝʭʥʦʣʦʛʦʚ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʵʬʬʝʢʪʠʚʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʘʢʠʭ ʩʠʩʪʝʤ. 

ʀʥʞʝʥʝʨʳ-ʪʝʭʥʦʣʦʛʠ ʬʦʨʤʠʨʫʶʪ ʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʚ ʘʢʪʫʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʙʘʟʳ 

ʜʘʥʥʳʭ ʩʨʝʜʩʪʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ, ʢʦʥʩʪʨʫʢʪʦʨʩʢʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʜʨʫʛʠʝ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ. 

ɺʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʝʜʝʥʠʝ ʙʘʟ ʟʥʘʥʠʡ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʪʝʭʥʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. 

ʇʦʤʠʤʦ ʦʙʱʝʠʥʞʝʥʝʨʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, ʠʥʞʝʥʝʨʫ-ʪʝʭʥʦʣʦʛʫ 

ʪʨʝʙʫʝʪʩʷ ʪʘʢʞʝ ʚʣʘʜʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ. 

ʅʘʧʨʠʤʝʨ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʚʳʙʦʨʘ ʠʥʩʪʨʫʤʝʥʪʘ ʠ 

ʢʘʣʴʢʫʣʷʪʦʨʘʤʠ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʬʠʨʤʘʤʠ-ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ 

ʤʝʪʘʣʣʦʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 

ʂ ʪʘʢʦʛʦ ʨʦʜʘ ʩʠʩʪʝʤʘʤ ʦʪʥʦʩʷʪʩʷ ʪʘʢʞʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ 

ʧʨʦʜʫʢʪʳ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʨʘʩʯʝʪʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʠ ʪ.ʧ. 

ʅʘʢʦʥʝʮ, ʥʝ ʩʣʝʜʫʝʪ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʠʥʞʝʥʝʨ-ʪʝʭʥʦʣʦʛ ʜʦʣʞʝʥ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʚʣʘʜʝʪʴ ʠ ʦʬʠʩʥʳʤʠ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. 

ʊʝʢʩʪʦʚʳʝ ʨʝʜʘʢʪʦʨʳ (ʧʨʦʮʝʩʩʦʨʳ) ʠʥʞʝʥʝʨʳ-ʪʝʭʥʦʣʦʛʠ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʠ ʦʬʦʨʤʣʝʥʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʪʝʢʩʪʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ: ʧʠʩʴʤʘ, ʧʦʷʩʥʠʪʝʣʴʥʳʝ 

ʟʘʧʠʩʢʠ, ʪʝʭʥʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ ʠ ʜʨ. 

ʕʣʝʢʪʨʦʥʥʳʝ ʪʘʙʣʠʮʳ ʧʦʟʚʦʣʷʶʪ ʠʥʞʝʥʝʨʫ-ʪʝʭʥʦʣʦʛʫ ʩʦʟʜʘʚʘʪʴ ʪʘʙʣʠʮʳ, 

ʚʳʧʦʣʥʷʪʴ ʚʳʯʠʩʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ, ʥʘʧʨʠʤʝʨ, ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ. 

ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʞʝʥʝʨʫ-ʪʝʭʥʦʣʦʛʫ, ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʦʙʱʝʟʘʚʦʜʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʩʦʟʜʘʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʙʘʟʳ 

ʜʘʥʥʳʭ ʩʨʝʜʩʪʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ, ʪʠʧʦʚʳʭ ʦʧʝʨʘʮʠʡ ʠ 

ʧʝʨʝʭʦʜʦʚ, ʜʨʫʛʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʚ ʊʇʇ. 



ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʅɸʋʂɽ, ʆɹʈɸɿʆɺɸʅʀʀ ʀ ʇʈʆʀɿɺʆɼʉʊɺɽ 
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ʇʝʨʩʦʥʘʣʴʥʳʝ ʠʣʠ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʝʥʝʜʞʝʨʳ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʪʝʭʥʦʣʦʛʫ ʧʣʘʥʠʨʦʚʘʥʠʝ ʟʘʜʘʯ (ʟʘʜʘʥʠʡ) ʜʣʷ ʢʦʥʪʨʦʣʷ ʟʘ ʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʠʣʠ 

ʩʪʦʨʦʥʥʠʤ ʚʳʧʦʣʥʝʥʠʝʤ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʚʩʪʨʝʯ ʠ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʠʚʷʟʘʥʥʳʭ ʢ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʘʪʝ ʠ ʚʨʝʤʝʥʠ, ʨʘʙʦʪʘʪʴ ʩ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʦʡ, ʫʧʨʘʚʣʷʪʴ ʢʦʥʪʘʢʪʘʤʠ, 

ʚʝʩʪʠ ʜʥʝʚʥʠʢ ʩ ʟʘʧʠʩʷʤʠ. 

ʇʨʠʢʣʘʜʥʳʝ ʧʨʦʛʨʘʤʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʧʦʟʚʦʣʷʶʪ ʬʦʨʤʠʨʦʚʘʪʴ ʧʣʘʥʳ 

ʨʘʙʦʪ ʧʦ ʊʇʇ, ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʝ ʨʘʙʦʪʳ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʨʦʢʠ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ, ʦʧʨʝʜʝʣʷʪʴ ʥʘʟʥʘʯʝʥʥʳʝ ʨʝʩʫʨʩʳ, ʦʯʝʨʝʜʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ, 

ʧʦʜʘʚʘʪʴ ʟʘʷʚʢʠ ʥʘ ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʦʯʝʨʝʜʥʦʩʪʴ ʨʘʙʦʪ, ʦʪʤʝʯʘʪʴ ʚʳʧʦʣʥʝʥʠʝ 

ʨʘʙʦʪ, ʛʦʪʦʚʠʪʴ ʦʪʯʝʪʳ ʦ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪʘʭ. 

ɹʨʘʫʟʝʨʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʛʣʦʙʘʣʴʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʴʶ ʀʥʪʝʨʥʝʪ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʞʝʥʝʨʫ-ʪʝʭʥʦʣʦʛʫ ʧʨʠ ʧʦʠʩʢʝ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙʨʘʱʘʪʴʩʷ ʢ 

ʵʣʝʢʪʨʦʥʥʳʤ ʙʠʙʣʠʦʪʝʢʘʤ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʧʦʨʪʘʣʘʤ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, 

ʬʦʨʫʤʘʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ ʜʨʫʛʠʤ ʩʝʪʝʚʳʤ ʨʝʩʫʨʩʘʤ. 

ʇʦʯʪʦʚʘʷ ʧʨʦʛʨʘʤʤʘ (ʢʣʠʝʥʪ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʞʝʥʝʨʦʤ-

ʪʝʭʥʦʣʦʛʦʤ ʜʣʷ ʨʝʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʚʦʧʨʦʩʦʚ ʊʇʇ ʩ ʨʘʙʦʪʥʠʢʘʤʠ 

ʜʨʫʛʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʠʥʪʨʘʩʝʪʠ ʥʘ ʜʘʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ, ʠ ʩ ʢʦʣʣʝʛʘʤʠ 

ʩʚʦʝʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɺʠʜʠʤʦ, ʥʝʪ ʩʤʳʩʣʘ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʘʟʦʚʳʭ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʠʥʞʝʥʝʨʦʤ-ʪʝʭʥʦʣʦʛʦʤ ʚ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɹʝʟʫʩʣʦʚʥʦ, ʚʩʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʪʝʭʥʦʣʦʛʦʚ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʦʩʥʘʱʝʥʳ ʥʝʦʙʭʦʜʠʤʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʦʡ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʚʩʝ ʪʝʭʥʦʣʦʛʠ ʨʘʙʦʪʘʶʪ ʩ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʦʡ, ʠʩʧʦʣʴʟʫʶʪ 

ʫʩʪʨʦʡʩʪʚʘ ʧʝʯʘʪʠ ʠ ʩʢʘʥʠʨʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ. 

 

ɺʳʚʦʜʳ 

1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʯʘʩʪʠʯʥʦ ʩʪʘʣʦ ʠ ʜʦʣʞʥʦ ʧʦʣʥʦʩʪʴʶ 

ʩʪʘʪʴ ʥʦʨʤʦʡ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʞʝʥʝʨʦʚ-ʪʝʭʥʦʣʦʛʦʚ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

2. ɺʣʘʜʝʥʠʝ ʮʠʬʨʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʢʘʢ ʦʜʥʘ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʠʥʞʝʥʝʨʘ-ʪʝʭʥʦʣʦʛʘ, ʜʦʣʞʥʦ ʥʘʡʪʠ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʜʦʢʫʤʝʥʪʘʭ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʘʭ. 

3. ʌʝʜʝʨʘʣʴʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʚ ʦʙʣʘʩʪʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʜʦʣʞʥʳ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʩ ʫʯʝʪʦʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʚʣʘʜʝʥʠʷ ʚʳʧʫʩʢʥʠʢʘʤʠ ʮʠʬʨʦʚʳʤʠ 

ʢʦʤʧʝʪʝʥʮʠʷʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʠʤ ʚ ʜʘʣʴʥʝʡʰʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʧʨʝʜʣʘʛʘʝʤʳʭ ʛʦʪʦʚʳʭ ʨʝʰʝʥʠʡ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʨʘʙʦʪʳ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ. ɺʥʝʜʨʷʷ ʜʘʥʥʫʶ ʩʠʩʪʝʤʫ, ʧʦʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʥʝ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʢʦʥʪʘʢʪ-ʮʝʥʪʨʘ, ʥʦ ʠ ʢʦʤʧʘʥʠʠ ʚ ʮʝʣʦʤ. ʉʪʘʪʠʩʪʠʢʘ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʘʷ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʩʝʨʴʸʟʥʳʝ ʧʘʜʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʩʦʩʪʘʚʠʪʴ ʧʨʦʛʥʦʟ ʥʘ ʙʫʜʫʱʠʡ ʤʝʩʷʮ. ɼʣʷ ʘʥʘʣʠʟʘ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ 

ʯʝʪʳʨʝ ʧʦʧʫʣʷʨʥʳʝ ʟʘʢʨʳʪʳʝ ʩʠʩʪʝʤʳ: Klipfolio , Tableau, PowerBI, QlikSense, ʧʨʠ 

ʩʨʘʚʥʝʥʠʠ ʢʦʪʦʨʳʭ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʦʞʥʦʩʪʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʚʥʝʜʨʝʥʠʝ ʠ 

ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʩʠʩʪʝʤ, ʚʣʝʢʫʱʠʝ ʟʘ ʩʦʙʦʡ ʥʝ ʪʦʣʴʢʦ ʚʨʝʤʝʥʥʳʝ, ʥʦ ʠ ʬʠʥʘʥʩʦʚʳʝ 

ʟʘʪʨʘʪʳ. ɸʣʴʪʝʨʥʘʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʨʝʰʝʥʠʷ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʧʨʦʙʣʝʤ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ 

ʩʚʦʝʡ ʩʠʩʪʝʤʳ. ʇʦʤʠʤʦ ʦʩʥʦʚʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʠʪ 

ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʢ ʜʦʩʪʫʧʫ ʜʘʥʥʳʭ, ʚʳʧʦʣʥʷʪʴ ʜʝʡʩʪʚʠʷ ʩ ʜʘʰʙʦʨʜʘʤʠ, 

ʚʳʚʦʜʠʪʴ ʩʚʦʜʥʫʶ ʩʪʘʪʠʩʪʠʢʫ ʢʘʢ ʚ ʚʠʜʝ ʪʘʙʣʠʮ, ʪʘʢ ʠ ʧʨʠ ʧʦʤʦʱʠ ʢʘʨʪ ʐʫʭʘʨʪʘ[1], 

ʜʦʙʘʚʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʟʘʤʦʪʠʚʠʨʦʚʘʪʴ ʩʧʝʮʠʘʣʠʩʪʘ ʥʘ ʫʣʫʯʰʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʧʨʠ ʧʦʤʦʱʠ ʣʠʯʥʦʛʦ ʢʘʙʠʥʝʪʘ, ʢʦʪʦʨʳʡ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ ʚʳʚʦʜʠʪ ʚʩʶ 

ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʝʛʦ ʣʠʯʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

 

Abstract. This article discusses the comparative characteristics of the proposed ready-

made solutions for monitoring performance indicators of telecommunications companies. By 

implementing this system, it becomes possible to control the work of not only a separate 

Department, in particular the contact center, but also the company as a whole. Statistics 

provided in real-time mode can prevent serious drops in performance indicators and make a 

forecast for the next month. For analysis, four popular closed systems were considered: 

Klipfolio, Tableau, PowerBI, Qlik Sense, when comparing them, difficulties in operation, 

implementation and maintenance of systems were revealed, which entail not only time, but also 

financial costs. An alternative way to solve the above problems was to create your own system. 

In addition to the main functionality, the system being developed will allow you to ensure the 

security of data access, perform actions with dashboards, display summary statistics both in the 

form of tables and using Shuhart maps, add additional tools and motivate a specialist to improve 

indicators using a personal account that displays all the necessary information on his personal 

indicators in a graphical form. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʥʪʘʢʪ-ʮʝʥʪʨ, ʧʦʢʘʟʘʪʝʣʠ, 
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Keywords: indicators monitoring system, contact center, indicators, efficiency, table, 

software products. 

 

ɺ ʩʚʷʟʠ ʩ ʙʦʣʴʰʠʤ ʨʦʩʪʦʤ ʢʦʥʢʫʨʝʥʮʠʡ, ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʢʨʫʧʥʳʭ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ ʥʝ ʦʩʪʘʸʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʥʠʟʠʪʴ ʮʝʥʳ ʥʘ ʩʚʦʠ 

ʫʩʣʫʛʠ, ʧʦʵʪʦʤʫ ʤʥʦʛʠʝ ʩʪʘʨʘʶʪʩʷ ʫʜʝʣʠʪʴ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʢʘʯʝʩʪʚʫ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʢʣʠʝʥʪʦʚ. ʀ ʨʝʰʠʪʴ ʜʘʥʥʫʶ ʟʘʜʘʯʫ ʚʦʟʤʦʞʥʦ ʧʫʪʸʤ ʩʦʟʜʘʥʠʷ ʢʦʥʪʘʢʪ-ʮʝʥʪʨʘ [2]. 

ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʢʦʥʪʘʢʪ-ʮʝʥʪʨʘ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʝʥʠʝ ʙʳʩʪʨʦʛʦ ʠ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʥʦ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʩʚʦʝʚʨʝʤʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʢʫʣʴʪʫʨʳ ʦʙʱʝʥʠʷ. 

ɼʦʙʠʪʴʩʷ ʵʪʦʛʦ ʤʦʞʥʦ ʙʣʘʛʦʜʘʨʷ ʣʶʜʩʢʠʤ ʨʝʩʫʨʩʘʤ ʠ ʤʦʱʥʳʤ ʧʨʦʛʨʘʤʤʥʦ-

ʘʧʧʘʨʘʪʥʳʤ ʩʨʝʜʩʪʚʘʤ. 

ʉ ʠʭ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʚʳʩʪʨʦʠʪʴ ʥʝ ʪʦʣʴʢʦ ʩʠʩʪʝʤʫ ʜʣʷ ʢʦʥʩʫʣʴʪʘʮʠʠ ʢʣʠʝʥʪʦʚ, 

ʥʦ ʠ ʧʦʣʫʯʘʪʴ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʩʪʘʪʠʩʪʠʢʫ ʦ ʨʘʙʦʪʝ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʮʝʥʠʪʴ ʨʘʙʦʪʫ 

ʢʦʥʪʘʢʪ-ʮʝʥʪʨʘ. 

ʆʮʝʥʢʘ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʥʘʟʳʚʘʝʤʦʝ ʩʠʩʪʝʤʦʡ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʦʢʘʟʘʪʝʣʝʡ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʚʥʝʜʨʝʥʠʷ ʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʦʣʫʯʝʥʠʠ ʚʩʝʡ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ ʜʘʰʙʦʨʜʘ ʥʘ ʨʘʙʦʯʝʤ ʩʪʦʣʝ, 

ʦʪʦʙʨʘʞʘʶʱʘʷ ʜʘʥʥʳʝ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʠ ʦʪʯʸʪʦʚ, ʧʦʤʦʛʘʶʱʠʝ ʚ 

ʩʦʩʪʘʚʣʝʥʠʝ ʧʨʦʛʥʦʟʘ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ʙʫʜʫʱʠʝ ʤʝʩʷʮʳ. 

ʊʘʢʞʝ, ʨʫʢʦʚʦʜʠʪʝʣʠ ʢʦʥʪʘʢʪ-ʮʝʥʪʨʘ ʠ ʜʨʫʛʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʤʦʛʫʪ ʧʦʣʫʯʘʪʴ 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʛʨʫʟʢʝ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʘʜʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʉʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʪʘʢʪ-ʮʝʥʪʨʘ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ: 

ī ʩʥʠʞʝʥʠʝ ʚʨʝʤʝʥʠ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ï ʚ ʩʣʫʯʘʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʯʝʨʝʜʠ ʥʘ ʢʦʥʪʘʢʪ-ʮʝʥʪʨʝ, ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʠʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳʚʝʩʪʠ 

ʠʥʬʦʨʤʘʮʠʶ ʩ ʭʘʨʘʢʪʝʨʦʤ ʦʙʨʘʱʝʥʠʷ ʠ ʛʦʨʦʜʦʤ; 

ī ʧʦʚʳʰʝʥʠʝ ʣʦʷʣʴʥʦʩʪʠ ʢʣʠʝʥʪʘ ï ʫʤʝʥʴʰʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘʭʦʞʜʝʥʠʷ ʚ 

ʦʯʝʨʝʜʠ, ʜʦʩʪʠʛʘʝʤʦʝ ʧʫʪʝʤ ʢʦʥʪʨʦʣʷ ʥʘʛʨʫʟʢʠ ʥʘ ʣʠʥʠʶ, ʧʦʟʚʦʣʠʪ ʥʝ ʜʝʨʞʘʪʴ ʢʣʠʝʥʪʘ 

ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʚ ʦʞʠʜʘʥʠʠ; 

ī ʦʪʯʝʪʳ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ï ʫʤʝʥʴʰʘʶʪʩʷ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʚʳʛʨʫʟʢʫ 

ʠ ʮʠʬʨʦʚʠʟʘʮʠʶ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ; 

ī ʢʦʥʪʨʦʣʴ ʧʨʦʜʘʞ ï ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʧʨʦʜʘʞʘʤ 

ʦʪʜʝʣʘ ʪʝʣʝʤʘʨʢʝʪʠʥʛʘ; 

ī ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ ï ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʧʨʘʚ ʜʦʩʪʫʧʘ ʧʦʟʚʦʣʠʪ 

ʫʤʝʥʴʰʠʪʴ ʨʠʩʢʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ; 

ī ʢʦʥʪʨʦʣʴ ʘʚʘʨʠʡ ʥʘ ʩʝʪʠ ï ʚ ʩʣʫʯʘʝ ʧʨʦʚʝʜʝʥʠʷ ʘʚʘʨʠʡʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ 

ʨʘʙʦʪ, ʠʥʬʦʨʤʘʮʠʷ ʩʨʘʟʫ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʘ ʢʘʨʪʝ ʠ ʨʝʛʠʦʥ, ʠʩʧʳʪʳʚʘʶʱʠʡ 

ʩʣʦʞʥʦʩʪʠ ʚ ʧʦʣʫʯʝʥʠʠ ʫʩʣʫʛ, ʩʨʘʟʫ ʙʫʜʝʪ ʟʘʤʝʪʥʦ ʚʳʜʝʣʝʥ. 

ʅʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʨʳʥʦʢ ʧʝʨʝʧʦʣʥʝʥ ʛʦʪʦʚʳʤʠ ʨʝʰʝʥʠʷʤʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʥʪʘʢʪ-ʮʝʥʪʨʘ. 



ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʅɸʋʂɽ, ʆɹʈɸɿʆɺɸʅʀʀ ʀ ʇʈʆʀɿɺʆɼʉʊɺɽ 

 

[32] 

ɹʦʣʴʰʠʥʩʪʚʦ ʢʨʫʧʥʳʭ ʤʠʨʦʚʳʭ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ 

ʧʨʝʜʧʦʯʠʪʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʞʝ ʛʦʪʦʚʳʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʜʦʩʪʘʪʦʯʥʦ ʩʚʷʟʘʪʴ ʩ CRM-

ʩʠʩʪʝʤʘʤʠ ʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. 

ʉʨʝʜʠ ʧʦʧʫʣʷʨʥʳʭ: Klipfolio, Tableau, PowerBI, QlikSense. 

ʆʧʠʩʘʥʥʳʝ ʩʠʩʪʝʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1, ʭʦʨʦʰʠ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʢʦʥʪʘʢʪ-

ʮʝʥʪʨʦʚ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ, ʥʦ ʠ ʜʣʷ ʢʦʤʧʘʥʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʜʨʫʛʠʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ. 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʩʨʘʚʥʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ, ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʥʝʜʦʩʪʘʪʢʠ: 

1. ɼʣʷ ʚʥʝʜʨʝʥʠʷ ʛʦʪʦʚʦʛʦ ʇʆ, ʥʝʦʙʭʦʜʠʤʦ ʣʠʙʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘʥʠʤʘʪʴ 
ʩʧʝʮʠʘʣʠʩʪʘ, ʠʤʝʶʱʠʡ ʦʧʳʪ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʣʠʙʦ 

ʟʘʢʘʟʳʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ ʦʪ ʧʦʩʪʘʚʱʠʢʘ, ʪʘʢ ʢʘʢ 

ʧʦʪʨʝʙʫʝʪʩʷ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʙʘʟ ʜʘʥʥʳʭ ʩ ʛʦʪʦʚʦʡ ʩʠʩʪʝʤʦʡ; 

2. ɻʦʪʦʚʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʠʩʧʦʣʴʟʫʶʪ ʩʚʦʠ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʦʪʨʝʙʫʝʪʩʷ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʧʦʠʩʢʘ ʩʧʝʮʠʘʣʠʩʪʘ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ, 

ʠʤʝʶʱʝʛʦ ʦʧʳʪ ʨʘʙʦʪʳ ʩ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʷʟʳʢʦʤ; 

3. ʊʘʢ ʢʘʢ ʨʝʯʴ ʠʜʸʪ ʦʙ ʘʥʘʣʠʟʝ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʩʠʩʪʝʤʦʡ ʤʦʥʠʪʦʨʠʥʛʘ 
ʧʦʢʘʟʘʪʝʣʝʡ ʠʩʧʦʣʴʟʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʠ ʝʩʣʠ ʠʭ ʙʦʣʝʝ 100 ʯʝʣʦʚʝʢ, 

ʪʦ ʧʨʠʦʙʨʝʪʘʪʴ ʛʦʪʦʚʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʩ ʣʠʮʝʥʟʠʝʡ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʫʩʪʨʦʡʩʪʚ ï ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʧʨʠ ʥʘʣʠʯʠʝ ʩʚʦʝʛʦ ʰʪʘʪʘ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ; 

4. ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʞʝʪ 

ʚʦʟʥʠʢʥʫʪʴ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʨʘʟʨʘʙʦʪʯʠʢʠ ʩʧʫʩʪʷ ʚʨʝʤʷ ʦʪʢʘʟʳʚʘʶʪʩʷ ʦʪ ʧʦʜʜʝʨʞʢʠ, ʚ 

ʩʚʷʟʠ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʝ ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤʳ ʠ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ 

ʧʦʪʨʝʙʫʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʣʦʞʝʥʠʷ; 

5. ɺ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ ʠʣʠ ʥʝʚʝʨʥʦʛʦ ʚʳʯʠʩʣʝʥʠʷ 
ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʧʦʪʨʝʙʫʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʘʢ ʚʨʝʤʝʥʥʳʝ, ʪʘʢ ʠ 

ʜʝʥʝʞʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʠʭ ʜʦʨʘʙʦʪʢʫ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʨʠʪʤʝ ʨʘʙʦʪʳ 

ʩʧʝʮʠʘʣʠʩʪʦʚ; 

6. ʎʝʥʳ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʚʘʨʴʠʨʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʪ ʯʠʩʣʝʥʥʦʩʪʠ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʠʩʪʝʤʳ, ʥʦ ʠ ʦʪ ʩʪʘʪʫʩʘ ʢʦʤʧʘʥʠʠ, ʪʦ ʝʩʪʴ ʨʝʛʠʦʥʘʣʴʥʳʡ ʠʣʠ 

ʬʝʜʝʨʘʣʴʥʳʡ ʦʧʝʨʘʪʦʨ ʩʚʷʟʠ; 

7. ɼʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʰʙʦʨʜʘ, ʚ ʥʝʢʦʪʦʨʳʭ ʚʠʜʘʭ ʩʠʩʪʝʤ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʥʘ ʚʩʝʭ ʫʩʪʨʦʡʩʪʚʘʭ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʧʦʩʣʝʜʥʷʷ 

ʚʝʨʩʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʪʦ ʝʩʪʴ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʠʩʪʝʤʥʳʝ ʘʜʤʠʥʠʩʪʨʘʪʦʨʳ 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʥʝ ʧʨʦʠʟʚʝʣʠ ʦʙʥʦʚʣʝʥʠʠ, ʩʦʪʨʫʜʥʠʢ ʦʩʪʘʥʝʪʩʷ ʙʝʟ ʘʢʪʫʘʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʩʥʠʞʝʥʠʝ ʜʠʩʮʠʧʣʠʥʳ ʫ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʛʦʪʦʚʳʭ ʨʝʰʝʥʠʡ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ 

ʢʦʥʮʝʧʮʠʷ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʢʦʥʪʘʢʪ-ʮʝʥʪʨʘ ʠ 

ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʝʝ ʨʝʘʣʠʟʘʮʠʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʚ ʨʘʙʦʪʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʥʪʘʢʪ-ʮʝʥʪʨ ʧʦʟʚʦʣʷʝʪ: 

ī ʚʳʚʝʩʪʠ ʧʦʣʥʫʶ ʩʪʘʪʠʩʪʠʢʫ ʨʘʟʚʠʪʠʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʠ; 

ī ʧʦʣʫʯʘʪʴ ʦʙʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʪʝʢʫʱʠʤ ʧʨʦʙʣʝʤʘʤ, ʚʦʟʥʠʢʘʶʱʠʭ ʫ 

ʢʣʠʝʥʪʦʚ ʚ ʭʦʜʝ ʧʦʣʫʯʝʥʠʷ ʫʩʣʫʛ; 

ī ʚʳʩʪʫʧʘʪʴ ʚ ʨʦʣʠ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʦʙʱʠʭ ʧʨʦʙʣʝʤ ʚ ʦʧʨʝʜʝʣʸʥʥʳʭ 
ʧʨʦʮʝʩʩʘʭ.  

ʊʘʢʞʝ ʜʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʧʦʟʚʦʣʷʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʷʚʣʝʥʠʷ 

ʧʨʦʙʣʝʤ, ʚʣʝʢʫʱʠʭ ʟʘ ʩʦʙʦʡ ʢʘʢ ʬʠʥʘʥʩʦʚʳʡ, ʪʘʢ ʠ ʨʝʧʫʪʘʮʠʦʥʥʳʝ ʧʦʪʝʨʠ. 
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ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʅɸʋʂɽ, ʆɹʈɸɿʆɺɸʅʀʀ ʀ ʇʈʆʀɿɺʆɼʉʊɺɽ 

 

[34] 

ɺ ʫʩʣʦʚʠʷʭ ʩʠʣʴʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʨʳʥʢʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ, ʛʜʝ 

ʨʝʛʫʣʷʨʥʦ ʦʢʘʟʳʚʘʝʪʩʷ ʜʘʚʣʝʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʢʨʫʧʥʳʭ ʬʝʜʝʨʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʦʧʝʨʘʪʦʨʦʚ, ʢʘʞʜʦʤʫ ʠʛʨʦʢʫ ʥʘ ʨʳʥʢʝ ʥʝʦʙʭʦʜʠʤʦ ʦʩʪʘʚʘʪʴʩʷ ʛʠʙʢʠʤ ʠ ʨʝʛʫʣʷʨʥʦ 

ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʢʘʯʝʩʪʚʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ. 

ɼʣʷ ʜʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʩʧʝʮʠʬʠʯʥʳʝ ʜʘʥʥʳʝ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴʶ ʠ ʩʪʨʘʪʝʛʠʝʡ ʨʘʟʚʠʪʠʷ ʢʦʤʧʘʥʠʠ ʚ ʮʝʣʦʤ. 

ʇʝʨʝʜʘʯʘ ʪʨʝʪʴʠʤ ʣʠʮʘʤ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʝʪ ʥʘʥʝʩʪʠ ʢʨʫʧʥʳʡ 

ʫʨʦʥ, ʚ ʩʣʫʯʘʝ ʝʸ ʫʪʝʨʠ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʧʨʠʥʮʠʧʘ, ʤʥʦʛʠʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʦʧʝʨʘʪʦʨʳ 

ʧʨʝʜʧʦʯʠʪʘʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʩʠʩʪʝʤʳ. 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ 

ʛʠʙʢʫʶ ʩʠʩʪʝʤʫ, ʦʙʣʘʜʘʶʱʫʶ ʩʣʝʜʫʶʱʠʤʠ ʢʦʥʢʫʨʝʥʪʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ:  

1. ʙʝʟʦʧʘʩʥʦʩʪʴ ï ʚʩʝ ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʪʦʧʦʣʦʛʠʷʭ ʩʝʪʠ ʦʩʪʘʸʪʩʷ ʚʥʫʪʨʠ ʢʦʤʧʘʥʠʠ; 

2. ʛʠʙʢʦʩʪʴ ï ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʠʪʴ ʣʦʛʠʢʫ ʩʠʩʪʝʤʳ, ʚ ʩʚʷʟʠ ʩ ʥʦʚʳʤʠ 

ʟʘʜʘʯʘʤʠ; 

3. ʵʢʦʥʦʤʠʯʥʦʩʪʴ: 

ī ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʜʘʯ ʤʝʞʜʫ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʢʦʤʧʘʥʠʠ, ʧʦʟʚʦʣʠʪ ʩʵʢʦʥʦʤʠʪʴ 
ʚʨʝʤʷ, ʠ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ, ʥʝʞʝʣʠ ʧʝʨʝʜʘʪʴ ʜʘʥʥʫʶ ʨʘʙʦʪʫ ʩʪʦʨʦʥʥʠʤ 

ʨʘʟʨʘʙʦʪʯʠʢʘʤ;  

ī ʦʪʩʫʪʩʪʚʠʝ ʣʠʮʝʥʟʠʠ ʧʦʟʚʦʣʠʪ ʩʵʢʦʥʦʤʠʪʴ ʩʨʝʜʩʪʚʘ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʨʘʚ 
ʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʩʧʝʮʠʘʣʠʩʪʘʤ ʢʦʤʧʘʥʠʠ;  

4. ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ï ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʠʪ ʩʚʷʟʘʪʴ ʢʘʢ 

ʩʫʱʝʩʪʚʫʶʱʠʝ, ʪʘʢ ʠ ʥʦʚʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʪʘʢʪ-ʮʝʥʪʨʘ ʚʳʛʣʷʜʠʪ, ʢʘʢ 

ʜʘʰʙʦʨʜ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʦʪʦʙʨʘʞʘʶʱʠʡ ʜʘʥʥʳʝ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʪʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ. 

ʇʦʤʠʤʦ ʚʳʚʦʜʘ ʜʘʥʥʳʭ, ʩʠʩʪʝʤʘ ʪʘʢʞʝ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʩʣʝʜʫʶʱʠʤ 

ʬʫʥʢʮʠʦʥʘʣʦʤ: 

1) ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ, ʨʝʜʘʢʪʠʨʦʚʘʪʴ, ʠʟʤʝʥʷʪʴ ʜʘʰʙʦʨʜʳ; 

2) ʩʦʟʜʘʚʘʪʴ ʠ ʦʪʦʙʨʘʞʘʪʴ ʚʠʜʞʝʪʳ; 

3) ʦʛʨʘʥʠʯʝʥʠʝ ʧʨʘʚ ʜʦʩʪʫʧʘ; 

4) ʚʳʚʦʜʠʪʴ ʩʚʦʜʥʫʶ ʩʪʘʪʠʩʪʠʢʫ;  

5) ʧʨʦʩʤʦʪʨ ʧʦʢʘʟʘʪʝʣʝʡ ʩʧʝʮʠʘʣʠʩʪʘ ʢʦʥʪʘʢʪ-ʮʝʥʪʨʘ. 

ʄʥʦʞʝʩʪʚʦ ʜʘʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʥʝ ʜʘʶʪ ʘʜʝʢʚʘʪʥʫʶ ʦʮʝʥʢʫ ʦ ʩʠʪʫʘʮʠʠ ʥʘ ʢʦʥʪʘʢʪ-

ʮʝʥʪʨʝ ʠ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʫʜʦʙʥʝʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʨʘʬʠʢʠ, ʯʪʦʙʳ ʧʦʥʷʪʴ, ʯʪʦ ʪʦʪ 

ʠʣʠ ʠʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʚʳʰʝʣ ʟʘ ʧʨʝʜʝʣʳ ʥʦʨʤʳ. 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʫ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ ʫ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ ʩʠʩʪʝʤʳ 

ʙʳʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʠʣʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʜʘʰʙʦʨʜ ʧʦʜ ʥʝʦʙʭʦʜʠʤʳʝ ʢʨʠʪʝʨʠʠ, 

ʠʤʝʷ ʧʨʠ ʵʪʦʤ ʛʦʪʦʚʳʡ ʩʧʠʩʦʢ SQL-ʟʘʧʨʦʩʦʚ ʜʣʷ ʚʳʛʨʫʟʢʠ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʇʦʤʠʤʦ ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʣʠʥʠʠ, ʩʠʩʪʝʤʘ 

ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʪʘʢʪ-ʮʝʥʪʨʘ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʦʙʘʚʣʝʥʠʷ ʠ 

ʦʪʦʙʨʘʞʝʥʠʷ ʚʠʜʞʝʪʦʚ, ʢʦʪʦʨʘʷ ʥʝ ʧʦʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʘʢʠʭ-ʣʠʙʦ ʫʩʠʣʠʡ ʚ 

ʨʝʘʣʠʟʘʮʠʠ, ʢʘʢ ʬʠʥʘʥʩʦʚʳʭ, ʪʘʢ ʠ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ. 

ʇʨʠʤʝʨʦʤ ʧʦʜʦʙʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ ʤʦʛʫʪ ʩʪʘʪʴ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ AHT ʠ FCR 

ʟʘ ʥʝʦʙʭʦʜʠʤʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʦʛʨʘʥʠʯʠʪʴ 

ʜʦʩʪʫʧ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʙʘʟʘʤ ʜʘʥʥʳʭ. 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ï ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʧʨʘʚ ʜʦʩʪʫʧʘ ʥʘ 

ʜʝʡʩʪʚʠʷ ʩ ʩʘʤʦʡ ʩʠʩʪʝʤʦʡ. 



ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʅɸʋʂɽ, ʆɹʈɸɿʆɺɸʅʀʀ ʀ ʇʈʆʀɿɺʆɼʉʊɺɽ 

 

[35] 

ʋ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʙʫʜʫʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʘʚʘ ʥʘ ʨʘʙʦʪʫ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʦʣʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʅʠʞʝ ʚ ʪʘʙʣʠʮʝ 2 ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʩʘʤʦʡ 

ʩʠʩʪʝʤʦʡ. 

 

ʊʘʙʣʠʮʘ 1. ʇʨʘʚʘ ʜʦʩʪʫʧʘ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʠʩʪʝʤʳ 

 

ʈʝʛʫʣʷʨʥʳʡ ʢʦʥʪʨʦʣʴ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʧʘʜʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ʢʨʠʪʠʯʝʩʢʠ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ. 

ʈʝʘʣʠʟʦʚʘʪʴ ʵʪʦ ʚʦʟʤʦʞʥʦ ʧʨʠ ʧʦʤʦʱʠ ʩʚʦʜʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʦʪʦʙʨʘʞʘʶʱʘʷ ʚʩʝ 

ʦʪʢʣʦʥʝʥʠʷ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʟʘ ʚʳʙʨʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʯʝʪʢʦ ʨʘʟʛʨʘʥʠʯʠʪʴ 

ʤʠʥʠʤʘʣʴʥʳʝ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ, ʣʫʯʰʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʨʪʳ 

ʐʫʭʘʨʪʘ [1], ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʚʩʝ ʦʪʢʣʦʥʝʥʠʷ. 

ʀʤʝʷ ʚ ʘʨʩʝʥʘʣʝ ʥʝʦʙʭʦʜʠʤʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʠ 

ʚʳʛʨʫʟʢʝ ʥʝʦʙʭʦʜʠʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʝ 

ʙʫʜʝʪ ʩʦʟʜʘʥ ʣʠʯʥʳʡ ʢʘʙʠʥʝʪ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʘʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʨʝʘʣʠʟʫʝʪʩʷ ʜʣʷ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʢʦʥʪʘʢʪ-ʮʝʥʪʨʘ, ʢʦʪʦʨʳʡ ʩʤʦʞʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʚʦʠ 

ʧʦʢʘʟʘʪʝʣʠ. 

ɼʘʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʧʦʟʚʦʣʠʪ ʩʪʘʪʴ ʤʦʪʠʚʘʮʠʝʡ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʯʪʦ ʪʘʢ ʞʝ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʞʝʪʩʷ ʢʘʢ ʥʘ ʝʛʦ ʧʦʢʘʟʘʪʝʣʷʭ, ʪʘʢ ʠ ʢʦʥʪʘʢʪ-ʮʝʥʪʨʘ ʚ ʮʝʣʦʤ. 

 

ɺʳʚʦʜ r

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʛʦʪʦʚʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʩʦʟʜʘʥʠʠ ʩʦʙʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ʢʦʥʪʘʢʪ-ʮʝʥʪʨʘ. 

ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢ ʩʠʩʪʝʤʘʤ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʪʘʢʪ-ʮʝʥʪʨʘ. 

ʅʘʧʠʩʘʥʦ ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʚʪʦʨ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʨʠʥʠʤʘʝʪ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ 

ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʠʣʴʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʥʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ (ʀʂʊ). ʀʂʊ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ 

ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝ ʩʪʘʥʦʚʠʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ. ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʙʫʞʜʘʝʪ ʠʥʪʝʨʝʩ 

ʢ ʥʦʚʳʤ ʟʥʘʥʠʷʤ, ʜʝʣʘʝʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʠʥʪʝʨʝʩʥʳʤ, ʘʢʪʫʘʣʴʥʳʤ, 

ʟʘʧʦʤʠʥʘʶʱʠʤʩʷ, ʩʪʠʤʫʣʠʨʫʝʪ ʫʚʣʝʯʝʥʠʝ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʝʜʤʝʪʦʤ. ʀʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʶʪ ʠ ʨʘʙʦʪʫ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʪʚʦʨʯʝʩʢʫʶ, ʧʦʤʦʛʘʶʪ ʨʘʩʢʨʳʚʘʪʴ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʠ ʥʘʢʘʧʣʠʚʘʪʴ ʩʚʦʶ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ. ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʚʣʠʷʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʠʟʤʝʥʝʥʠʝ ʨʦʣʠ ʩʫʙʲʝʢʪʦʚ 

ʦʙʨʘʟʦʚʘʥʠʷ - ʦʙʫʯʘʝʤʳʭ ʠ ʦʙʫʯʘʶʱʠʭ, ʘ ʪʘʢʞʝ ʥʘ ʠʟʤʝʥʝʥʠʝ ʩʧʦʩʦʙʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ ʧʝʜʘʛʦʛʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʦʩʥʦʚʝ 

ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ ʩʦʙʨʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘʚʪʦʨʫ ʫʜʘʣʦʩʴ ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, 

ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʚʳʧʫʩʢʥʠʢʘʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. ɼʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʚʟʷʪʳ 

ʟʘ ʦʩʥʦʚʫ ʤʝʪʦʜʠʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʫʯʘʶʱʝʛʦ ʠ ʦʙʫʯʘʝʤʦʛʦ ʧʦʩʨʝʜʩʪʚʦʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʙʦʣʴʰʝʛʦ ʵʬʬʝʢʪʘ ʧʨʦʮʝʩʩʘ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʊʘʢʞʝ, ʨʘʩʩʤʦʪʨʝʥʳ ʥʝʢʦʪʦʨʳʝ ʚʦʧʨʦʩʳ, ʟʘʪʨʘʛʠʚʘʶʱʠʝ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʧʝʜʘʛʦʛʦʚ ʚ ʵʧʦʭʫ ʧʦʷʚʣʝʥʠʷ ʠ 

ʧʦʩʪʦʷʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 

ʧʨʦʮʝʩʩʝ. 

 

Abstract. The current stage of development of public relations is characterized by a 

strong impact on it of information and computer technologies (ICTs). ICTs are present in all 

spheres of human activity, and the education system is no exception. The use of modern 

information and computer technologies in the education system awakens interest in new 

knowledge, makes the educational process interesting, relevant, memorable, and stimulates 

interest in a particular subject. Information and computer technologies significantly facilitate 
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the work of the teacher, primarily creative, help to reveal, improve and accumulate their 

professional competence. The purpose of the article is to identify the impact of Informatization 

processes in the field of education on changing the role of educational subjects - students and 

teachers, as well as on changing the ways of forming and improving the professional skills of 

teachers. In addition, based on the analysis and synthesis of the collected material, the author 

was able to identify the main requirements for graduates of educational institutions. These 

requirements are taken as the basis for the method of interaction between the teacher and the 

student through information technology to achieve the greatest effect of the education process. 

Also, some issues affecting the improvement of information competence of teachers in the era 

of the emergence and constant development of information and computer technologies in the 

educational process are considered. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʷʪʝʣʴʥʦʩʪʴ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʦʙʫʯʝʥʠʝ, ʦʙʱʝʩʪʚʦ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʨʘʟʚʠʪʠʝ, 

ʨʝʩʫʨʩʳ. 

 

Keywords: activities, development, educational process, information and 

communication technologies, resources, society, teacher, training. 

 

ʆʩʥʦʚʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ. ʆʥʘ ʚʳʟʚʘʥʘ 

ʧʦʪʨʝʙʥʦʩʪʴʶ ʛʣʦʙʘʣʴʥʦʡ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʠ ʩʦʟʜʘʥʠʷ ʩʨʝʜʳ ʠ ʵʢʦʥʦʤʠʢʠ, ʦʩʥʦʚʘʥʥʦʡ 

ʥʘ ʟʥʘʥʠʷʭ, ʢʘʢ ʪʦʚʘʨʝ [1, ʩ. 6]. ʉʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʩʝʛʦʜʥʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʚʦʩʧʠʪʘʥʠʝ 

ʯʝʣʦʚʝʢʘ ʛʦʪʦʚʦʛʦ ʢ ʧʦʩʪʦʷʥʥʦʤʫ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʶ ʠ ʫʤʝʶʱʝʛʦ ʧʨʠʤʝʥʷʪʴ ʀʂʊ ʚ 

ʨʘʟʥʳʭ ʚʠʜʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʥʠʢʘ ʚ ʩʦʟʜʘʥʠʠ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʥʦʚʳʭ ʟʥʘʥʠʡ [2]. 

ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ ʚʳʜʚʠʛʘʝʪ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʳʧʫʩʢʥʠʢʘʤ ʰʢʦʣ, 

ʩʨʝʜʥʠʭ ʠ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ [2]: 

1. ʋʩʚʘʠʚʘʥʠʝ ʦʙʱʝʯʝʣʦʚʝʯʝʩʢʠʭ ʮʝʥʥʦʩʪʝʡ. ʅʘ ʵʪʦʡ ʩʪʫʧʝʥʠ ʜʦʣʞʥʘ ʧʨʦʭʦʜʠʪ 
ʨʝʘʣʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʣʠʯʥʦʩʪʥʦʛʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʦʩʪʘ ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

2. ʇʦʚʳʰʘʝʪʩʷ ʪʨʝʙʦʚʘʥʠʝ ʢ ʪʚʦʨʯʝʩʢʦʤʫ ʧʦʪʝʥʮʠʘʣʫ ʯʝʣʦʚʝʢʘ, ʢ ʫʤʝʥʠʶ 
ʧʨʠʤʝʥʷʪʴ ʝʛʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʙʘʛʘʞ, ʦʩʦʙʝʥʥʦ ʚ ʥʘʫʢʦʝʤʢʠʭ ʩʬʝʨʘʭ. 

3. ʊʦʚʘʨ, ʢʦʪʦʨʳʡ ʧʨʝʜʣʘʛʘʝʪ ʯʝʣʦʚʝʢ ʥʘ ʨʳʥʢʝ ï ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ, ʧʦʜ ʢʦʪʦʨʦʡ 

ʧʦʥʠʤʘʝʪʩʷ ʟʥʘʥʠʷ ʠ ʦʧʳʪ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʟʘʜʘʥʥʦʡ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ [1, ʩ. 50]. ʏʝʤ ʙʦʣʴʰʝ ʫ ʯʝʣʦʚʝʢʘ ʟʥʘʥʠʡ ʠ ʦʧʳʪʘ, ʪʝʤ ʙʦʣʝʝ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤ ʨʘʙʦʪʥʠʢʦʤ ʦʥ ʷʚʣʷʝʪʩʷ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥ ʙʦʣʝʝ 

ʚʦʩʪʨʝʙʦʚʘʥ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʝʥ ʚ ʞʠʟʥʠ.  

4. ʉʦʚʨʝʤʝʥʥʳʡ ʯʝʣʦʚʝʢ, ʜʦʣʞʝʥ ʙʳʪʴ ʚʩʝʛʜʘ ʛʦʪʦʚ ʢ ʧʦʣʫʯʝʥʠʶ ʥʦʚʦʛʦ 
ʦʙʨʘʟʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʝʤʫ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʧʨʦʬʝʩʩʠʡ. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ 

ʩʚʷʟʘʥ ʩ ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʩʠʪʫʘʮʠʷʤʠ ʥʘ ʨʳʥʢʝ. 

ʇʦʷʚʣʝʥʠʝ ʜʘʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʩʚʷʟʘʥʦ ʩ ʠʥʬʦʨʤʘʪʠʟʘʮʠʝʡ ʦʙʱʝʩʪʚʘ. 

ʀʥʬʦʨʤʘʪʠʟʘʮʠʷ ʦʙʱʝʩʪʚʘ ï ɻ ʪʦ ʛʣʦʙʘʣʴʥʳʡ ʩʦʮʠʘʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʦʩʦʙʝʥʥʦʩʪʴ ʢʦʪʦʨʦʛʦ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʜʦʤʠʥʠʨʫʶʱʠʤ ʚʠʜʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʬʝʨʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʩʙʦʨ, ʥʘʢʦʧʣʝʥʠʝ, ʦʙʨʘʙʦʪʢʘ, ʭʨʘʥʝʥʠʝ, ʧʝʨʝʜʘʯʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ, 

ʧʨʦʜʫʮʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʘ ʪʘʢʞʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʨʝʜʩʪʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʦʙʤʝʥʘ [1, ʩ. 50]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʷʚʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʪʝʥʜʝʥʮʠʠ ʚ ʦʙʱʝʩʪʚʝ: 

ī ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʦʙʱʝʩʪʚʘ; 



ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʅɸʋʂɽ, ʆɹʈɸɿʆɺɸʅʀʀ ʀ ʇʈʆʀɿɺʆɼʉʊɺɽ 

 

[38] 

ī ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʷ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

ī ʣʶʙʦʡ ʯʣʝʥ ʦʙʱʝʩʪʚʘ ʠʤʝʝʪ ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ; 

ī ʧʨʦʠʩʭʦʜʠʪ ʚʠʟʫʘʣʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ. 

ɼʘʥʥʳʝ ʪʝʥʜʝʥʮʠʠ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʩʢʦʨʝʥʠʶ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, 

ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʠ ʚʩʝʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʟʜʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ, ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʣʶʜʝʡ. ʅʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ ʵʪʦ ʚʨʝʤʷ ʚʳʭʦʜʠʪ 

ɺʩʝʤʠʨʥʘʷ ʩʝʪʴ ʀʥʪʝʨʥʝʪ, ʧʦʟʚʦʣʷʶʱʘʷ ʨʘʩʰʠʨʠʪʴ ʩʬʝʨʫ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɼʣʷ ʣʶʜʝʡ ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳʤʠ ʙʠʙʣʠʦʪʝʢʠ, ʤʥʦʛʠʝ ʟʘʢʨʳʪʳʝ ʬʦʥʜʳ, ʤʘʪʝʨʠʘʣʳ 

ʫʯʝʥʳʭ ʠ ʧʦʣʠʪʠʢʦʚ. ɸʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʩʪʘʥʦʚʠʪʩʷ ʦʙʱʝʩʪʚʝʥʥʳʤ ʠ 

ʜʦʩʪʫʧʥʳʤ ʧʨʦʜʫʢʪʦʤ. ʇʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʚ ʩʦʜʝʨʞʘʥʠʠ çʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘè. ɺ ʢʘʯʝʩʪʚʝ ʩʫʙʲʝʢʪʘ ʪʝʧʝʨʴ ʚʳʩʪʫʧʘʝʪ ʩʦʪʨʫʜʥʠʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʠʩʧʦʣʥʷʶʱʠʡ ʜʦʣʞʥʦʩʪʥʳʝ ʠʥʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ 

ʚʣʘʜʝʥʠʝ ʀʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʴʶ, ʫʤʝʥʠʷ ʨʘʙʦʪʘʪʴ ʩ ʧʝʨʝʯʥʝʤ ʀʂʊ-ʩʨʝʜʩʪʚ. ʂʘʯʝʩʪʚʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʝʜʘʛʦʛʘ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʦʩʥʘʱʝʥʥʦʩʪʠ ʨʘʙʦʯʝʛʦ 

ʤʝʩʪʘ, ʥʦ ʠ ʦʪ ʝʛʦ ʧʦʜʛʦʪʦʚʢʠ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʌʦʨʤʠʨʫʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʢʦʥʮʝʧʪ ʩʪʘʪʫʩʘ ʨʘʙʦʪʥʠʢʘ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ 

ʢʦʤʧʝʪʝʥʮʠʡ, ʠ ʧʫʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʭ ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʇʦʚʝʜʝʥʠʝ ʩʫʙʲʝʢʪʘ ʚ çʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝè, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʪʨʝʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ: ʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʜʝʨʞʘʥʠʶ ʠ ʩʪʨʫʢʪʫʨʝ ʤʘʪʝʨʠʘʣʘ, ʠ 

ʤʝʪʦʜʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʠ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʈʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʯʝʨʝʟ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʥʦʚʘʥʠʷ, ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʙʘʟʝ çʚʠʨʪʫʘʣʴʥʦʛʦ ʤʠʨʘè ʠʣʠ ñʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠò, 

ʢʦʪʦʨʳʡ ʧʦʤʦʛʘʝʪ ʨʝʘʣʠʟʦʚʘʪʴ:  

ī ʘʫʜʠʦʚʠʟʫʘʣʴʥʳʡ ʢʦʥʪʘʢʪ (ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʩʝʥʩʦʨʥʳʡ); 

ī ʥʘʣʠʯʠʝ çʦʪʢʨʳʪʳʭè ʦʥʣʘʡʥ-ʙʠʙʣʠʦʪʝʢ; 

ī ʨʝʘʣʠʟʘʮʠʷ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʫʜʘʣʝʥʥʦʤ ʜʦʩʪʫʧʝ ʠʣʠ ʨʝʞʠʤʝ ʦʥʣʘʡʥ; 

ī ʥʘʣʠʯʠʝ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 
ʠʤʠʪʘʮʠʠ; 

ī ʚʠʨʪʫʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ. 

ɺʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ (ʤʠʨ) ï ʵʪʦ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʳʡ ʤʠʨ, ʥʘ ʦʩʥʦʚʝ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [3, ʩ. 5]. ʏʝʨʝʟ ʦʩʚʦʝʥʠʝ ʚʠʨʪʫʘʣʴʥʦʛʦ ʤʠʨʘ ʧʨʦʠʩʭʦʜʠʪ 

ʩʘʤʦʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʩʘʤʦʧʨʝʜʩʪʘʚʣʝʥʠʝ ʯʝʣʦʚʝʢʘ [4, ʩ. 39]. ʉʘʤʦʠʜʝʥʪʠʬʠʢʘʮʠʷ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚʦ ʚʨʝʤʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʨʫʛʠʤʠ ʧʘʨʪʥʝʨʘʤʠ, ʯʝʨʝʟ ʚʠʨʪʫʘʣʴʥʫʶ 

ʚʩʝʣʝʥʥʫʶ. ʂʦʤʤʫʥʠʢʘʮʠʷ ʧʦʷʚʣʷʶʱʝʝʩʷ ʧʨʠ ʵʪʦʤ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʤʦʪʠʚʘʮʠʠ, ʜʝʤʦʢʨʘʪʠʟʘʮʠʠ (ʩʪʠʨʘʥʠʝ ʛʨʘʥʠʮ ʚ ʦʙʱʝʥʠʠ) ʠ ʦʪʩʫʪʩʪʚʠʶ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ. ʉʘʤʦʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʜʠʚʠʜʘ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʆʥ ʩʘʤ ʚʳʙʠʨʘʝʪ ʩ ʢʝʤ ʝʤʫ ʦʙʱʘʪʴʩʷ ʧʦ ʪʫ ʩʪʦʨʦʥʫ 

ʵʢʨʘʥʘ (ʜʨʫʛʦʡ ʯʝʣʦʚʝʢ, ʚʠʨʪʫʘʣʴʥʳʡ ʧʘʨʪʥʝʨ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʢʪ). 

ʉ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ 

ʠʟʤʝʥʝʥʠʝ ʨʦʣʠ ʫʯʠʪʝʣʷ ʠ ʫʯʘʱʠʭʩʷ. ɺʚʦʜʷʪʩʷ ʧʦʥʷʪʠʷ ʦʙʫʯʘʶʱʠʡ ʠ ʦʙʫʯʘʝʤʳʝ. 

ʆʙʫʯʘʶʱʠʡ ï ʠʩʪʦʯʥʠʢ ʠʥʬʦʨʤʘʮʠʠ, ʦʙʣʘʜʘʶʱʠʡ ʫʧʨʘʚʣʝʥʯʝʩʢʠʤʠ ʬʫʥʢʮʠʷʤʠ. ʈʦʣʴ 

ʫʯʠʪʝʣʷ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʤʝʱʘʝʪʩʷ ʢ ʨʦʣʠ ʢʫʨʘʪʦʨʘ, ʘ ʝʛʦ ʛʣʘʚʥʦʡ ʬʫʥʢʮʠʝʡ ʩʪʘʥʦʚʠʪʩʷ ʥʝ 

ʧʝʨʝʜʘʯʘ ʛʦʪʦʚʳʭ ʟʥʘʥʠʡ, ʘ ʨʝʰʝʥʠʝ ʪʚʦʨʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʟʘʜʘʯ. ʕʪʦ ʪʨʝʙʫʝʪʩʷ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. ʆʙʫʯʘʝʤʳʝ, ʦʪ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʛʦʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʪʘʥʦʚʷʪʩʷ ʘʢʪʠʚʥʳʤʠ ʝʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ. ʆʥʠ ʫʤʝʶʪ ʥʝ 

ʪʦʣʴʢʦ ʥʘʭʦʜʠʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʫʞʥʳʝ ʨʝʩʫʨʩʳ, ʥʦ ʠ ʩʪʘʚʠʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʮʝʣʠ, 

ʥʘʟʳʚʘʪʴ ʫʩʧʝʭʠ ʠ ʥʝʫʜʘʯʠ ʚ ʜʦʩʪʠʞʝʥʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. ʅʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʥʘʯʠʥʘʝʪ 

ʚʳʭʦʜʠʪʴ ʥʝ ʢʦʥʪʨʦʣʴ ʫʯʠʪʝʣʷ, ʘ ʩʘʤʦʢʦʥʪʨʦʣʴ ʦʙʫʯʘʝʤʳʭ, ʛʣʘʚʥʳʤ ʚʠʜʦʤ ʨʘʙʦʪʳ 

ʷʚʣʷʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ. 



ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʅɸʋʂɽ, ʆɹʈɸɿʆɺɸʅʀʀ ʀ ʇʈʆʀɿɺʆɼʉʊɺɽ 

 

[39] 

ʀʟʤʝʥʝʥʠʷ ʚ ʨʘʙʦʪʝ ʫʯʠʪʝʣʷ ʠ ʫʯʝʥʠʢʦʚ, ʥʝʩʫʪ ʠʟʤʝʥʝʥʠʷ ʠ ʚ ʨʘʙʦʪʝ ʩ 

ʤʘʪʝʨʠʘʣʘʤʠ ʥʘ ʫʨʦʢʘʭ. ʇʨʦʠʩʭʦʜʠʪ ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʇʦʷʚʣʷʶʪʩʷ ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʠʢʠ, ʵʣʝʢʪʨʦʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʢ ʫʯʝʙʥʠʢʘʤ (ʥʘʣʠʯʠʝ 

ʘʫʜʠʦ-, ʚʠʜʝʦ-, ʬʦʪʦʤʘʪʝʨʠʘʣʦʚ, ʟʘʜʘʥʠʷ ʢ ʥʠʤ, ʪʝʩʪʳ, ʢʘʨʪʳ), ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʦʨʪʘʣʳ, 

ʩʧʨʘʚʦʯʥʠʢʠ, ʵʥʮʠʢʣʦʧʝʜʠʠ, ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳ, ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ. ʅʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠʟʤʝʥʷʶʪ ʠ ʩʪʨʫʢʪʫʨʫ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʛʠʧʝʨʪʝʢʩʪʦʚʦʤ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʯʘʱʠʤʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʟʚʣʝʢʘʪʴ ʠ 

ʧʨʠʤʝʥʷʪʴ ʟʥʘʥʠʷ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʧʨʝʜʤʝʪʥʘʷ ʩʨʝʜʘ. ʇʦʜ ʥʝʡ ʀ.ɺ. ʈʦʙʝʨʪ ʧʦʥʠʤʘʝʪ çʫʩʣʦʚʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʧʨʝʜʤʝʪʫ, ʤʝʞʜʫ ʦʙʫʯʘʶʱʠʤʠ, ʦʙʫʯʘʶʱʠʤ ʠ ʧʨʝʜʤʝʪʘʤʠ ʦʙʫʯʝʥʠʷè [4, 

ʩ. 366]. ʉʦʟʜʘʥʠʝ ʵʪʦʡ ʩʨʝʜʳ, ʦʙʫʩʣʦʚʣʝʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʙʝʟʦʧʘʩʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʱʠʭʩʷ ʩʦ ʤʥʦʞʝʩʪʚʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʫʤʝʥʠʝʤ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ, ʧʨʦʝʢʪʥʦʡ ʠʣʠ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʊʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʧʦʩʪʦʷʥʥʳʭ ʦʙʥʦʚʣʝʥʠʷʭ ʧʣʘʪʬʦʨʤ ʀʂʊ ï ʩʨʝʜʩʪʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ çʜʦʦʙʫʯʝʥʠʷè ʠʣʠ ʧʝʨʝʦʙʫʯʝʥʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ [4, ʩ. 65]. 

ʉʝʛʦʜʥʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʚʨʝʤʝʥʥʦʡ ʠ ʧʝʨʝʜʦʚʦʡ ʰʢʦʣʳ ʷʚʣʷʝʪʩʷ 

ʥʘʣʠʯʠʝ ʭʦʨʦʰʝʡ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʠ ʘʢʪʠʚʥʦʝ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʈʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ 

ʦʧʨʝʜʝʣʠʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ 

ʫʯʠʪʝʣʝʡ. ʆʙʱʝʩʪʚʦ ʩʝʛʦʜʥʷ ʦʱʫʱʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʝʜʘʛʦʛʘʭ ʦʙʨʘʟʦʚʘʥʥʳʭ, 

ʤʦʙʠʣʴʥʳʭ, ʛʦʪʦʚʳʭ ʢ ʥʝʧʨʝʨʳʚʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʠ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʶ, ʫʤʝʶʱʠʭ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʵʣʝʢʪʨʦʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʥʝ ʪʦʣʴʢʦ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ, ʥʦ ʠ ʦʙʣʘʜʘʶʱʠʭ 

ʥʘʚʳʢʘʤʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʜʘʥʥʳʝ ʘʥʢʝʪ ʧʦ ʠʪʦʛʘʤ ʢʫʨʩʦʚ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʚʦ ʚʨʝʤʷ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ ʢʦʤʧʝʪʝʥʮʠʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ 

ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦʪʝʥʮʠʘʣʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʪʨʝʙʫʶʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. ʂ 

ʪʦʤʫ ʞʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʪʨʝʙʫʶʪ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʧʦʚʳhʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ 

ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. 

ɼʣʷ ʘʜʘʧʪʘʮʠʠ ʫʯʠʪʝʣʷ ʢ ʚʳʟʦʚʘʤ ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʝʥʠʝ ʩʚʷʟʠ ʦʙʫʯʝʥʠʷ ʩ ʩʦʮʠʘʣʴʥʳʤʠ ʠ 

ʣʠʯʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ, ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʦʙʫʯʝʥʠʷ 

ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, ʧʨʠʟʚʘʥʘ ʩʠʩʪʝʤʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʧʨʘʚʣʝʥʠʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʫʯʠʪʝʣʝʡ 

ʜʦʣʞʥʘ ʩʚʦʝʚʨʝʤʝʥʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʦʪʚʝʯʘʪʴ ʧʦʪʨʝʙʥʦʩʪʷʤ ʚʨʝʤʝʥʠ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʟʘʧʨʦʩʘʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʨʘʙʦʪʳ ʫʯʠʪʝʣʷ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʀʆʉ [5]. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ çʪʝʩʥʦʡ ʩʚʷʟʠ ʩ ʫʨʦʚʥʝʤ ʨʫʢʦʚʦʜʩʪʚʘ ʠ ʢʦʥʪʨʦʣʷ ʫʯʝʙʥʦ-

ʚʦʩʧʠʪʘʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʘ ʪʘʢʞʝ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʠ ʩʪʨʫʢʪʫʨʦʡ ʩʘʤʦʡ ʩʠʩʪʝʤʳ 

ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠè [6]. ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʀʂʊ-

ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʥʝʧʨʝʨʳʚʥʦʝ 



ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʅɸʋʂɽ, ʆɹʈɸɿʆɺɸʅʀʀ ʀ ʇʈʆʀɿɺʆɼʉʊɺɽ 

 

[40] 

ʦʙʫʯʝʥʠʝ ʫʯʠʪʝʣʝʡ, çʦʙʫʯʝʥʠʝ ʯʝʨʝʟ ʚʩʶ ʞʠʟʥʴè, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ 

ʚʚʝʜʝʥʠʝ ʚ ʧʨʘʢʪʠʢʫ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʫʯʠʪʝʣʝʡ 

ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ. ʊʝʭʥʦʣʦʛʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʨʘʩʰʠʨʷʶʪ ʠ ʦʙʥʦʚʣʷʶʪ ʨʦʣʴ ʫʯʠʪʝʣʷ, ʜʝʣʘʷ ʝʛʦ ʢʦʦʨʜʠʥʘʪʦʨʦʤ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʦʚʝʨʰʝʥʩʪʚʫʷ ʧʨʝʧʦʜʘʚʘʝʤʳʝ ʠʤ ʧʨʝʜʤʝʪʳ ʠ ʧʦʚʳʰʘʷ 

ʢʚʘʣʠʬʠʢʘʮʠʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ ʥʝʦʙʭʦʜʠʤʳ ʵʬʬʝʢʪʠʚʥʳʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʱʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʫʯʠʪʝʣʝʡ. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʫʨʦʚʥʠ: ʙʘʟʦʚʳʡ ʠ ʧʨʝʜʤʝʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ (ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ). ɹʘʟʦʚʳʡ ʫʨʦʚʝʥʴ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʣʘʜʝʥʠʝ ʙʘʟʦʚʳʤʠ ʫʤʝʥʠʷʤʠ ʠ ʥʘʚʳʢʘʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʟʥʘʥʠʷ 

ʦʩʥʦʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ, ʘ ʧʨʝʜʤʝʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʫʨʦʚʝʥʴ ï ʫʤʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʀʂʊ ʧʨʦʯʥʦ ʚʭʦʜʠʪ ʚ ʩʦʚʨʝʤʝʥʥʫʶ 

ʩʠʩʪʝʤʫ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʝʜʘʛʦʛʘʤ ʠ ʫʯʝʥʳʤ ʩʣʝʜʫʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʥʦʚʳʝ ʧʩʠʭʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ, ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʘʪ 

ʀʂʊ-ʩʨʝʜʩʪʚʘ. ɼʠʜʘʢʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʀʂʊ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʦʛʦ ʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʫʯʘʱʠʭʩʷ. ʉʦʟʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʩʨʝʜʳ ʧʦʟʚʦʣʷʝʪ ʚʳʚʝʩʪʠ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ 

ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ, ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦʷʚʣʷʝʪʩʷ ʙʦʣʴʰʝ ʤʦʪʠʚʘʮʠʠ ʢ ʫʯʝʙʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʬʦʨʤʠʨʫʶʪʩʷ ʫʤʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ 

ʚ ʥʘʰʝʡ ʞʠʟʥʠ. ʇʨʠ ʨʘʙʦʪʝ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ, ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʩʪʨʫʢʪʫʨ ʚʦʟʥʠʢʘʶʪ ʙʦʣʴʰʠʝ ʧʦʪʦʢʠ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʢʦʪʦʨʳʭ 

ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʠ ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʰʪʘʪ 

ʩʦʪʨʫʜʥʠʢʦʚ. ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʫʩʢʦʨʝʥʠʝ ʧʦʣʫʯʝʥʠʷ ʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʪʘʢ ʢʘʢ ʢʦʤʧʣʝʢʩ ʨʘʙʦʪ ʩ ʜʦʢʫʤʝʥʪʘʤʠ ʚʝʩʴʤʘ ʵʥʝʨʛʦʝʤʢʠʡ ʧʨʦʮʝʩʩ. ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ 

ʯʠʩʣʦ ʦʨʛʘʥʠʟʘʮʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʨʘʩʪʝʪ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ. ɼʘʥʥʳʝ ʩʠʩʪʝʤʳ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʫʨʦʚʥʷʤ ʘʨʭʠʪʝʢʪʫʨ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʢʦʪʦʨʳʭ ʦʥʠ ʧʦʩʪʨʦʝʥʳ. ʂʘʞʜʳʡ ʫʨʦʚʝʥʴ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ. ʂ 

ʪʝʭʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʪʥʦʩʷʪʩʷ: ʛʠʙʢʦʩʪʴ ʩʠʩʪʝʤʳ, ʝʸ ʥʘʜʸʞʥʦʩʪʴ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʇʦʜ ʛʠʙʢʦʩʪʴʶ ʩʠʩʪʝʤʳ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ ʥʦʚʳʝ ʫʩʣʦʚʠʷ. ʅʘʜʝʞʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʳʧʦʣʥʷʪʴ 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʝʡʩʪʚʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʨʝʤʝʥʠ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʝʸ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʳʧʦʣʥʷʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ 

ʟʘʜʘʯʠ ʚ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʦʜ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʩʠʩʪʝʤʳ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʝʸ 

ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʪʴ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʠ ʮʝʣʦʩʪʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ [1, 2]. 

 

Abstract. Currently, information systems play an important role in our lives. When 

working with various organizations, state and public structures, there are large flows of 

information that require a large amount of time and additional staff to process and analyze. To 

facilitate this work, electronic document management systems are used, which are aimed at 

speeding up the receipt of the necessary information, since the complex of work with documents 

is a very energy-intensive process. Every year, the number of organizations using electronic 

document management systems is increasing, and the number of automated workplaces is 

growing. These electronic document management systems differ in the levels of architecture 

on which they are built. Each level of architecture is analyzed for compliance with technical 

requirements for information systems. The technical characteristics include: flexibility of the 
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system, its reliability, efficiency and safety. System flexibility refers to the ability to adapt to 

new conditions. Reliability is determined by the ability to perform the necessary actions for a 

certain amount of time. The effectiveness of the system is characterized by its ability to perform 

tasks under specified conditions. System security refers to its ability to ensure the 

confidentiality and integrity of information. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʘʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤ, ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʥʘʜʝʞʥʦʩʪʴ, ʛʠʙʢʦʩʪʴ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

 

Keywords: information systems, electronic document management systems, system 

architecture, technical requirements, reliability, flexibility, efficiency. 

 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʥʘʰʝʡ ʞʠʟʥʠ. ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʩʣʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʦʚʨʝʤʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʥʝ ʠʩʧʦʣʴʟʫʶʱʝʝ ʠʭ ʚ ʩʚʦʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʦʪ ʵʪʦʛʦ ʟʘʚʠʩʠʪ ʥʘ ʩʢʦʣʴʢʦ ʧʨʝʜʧʨʠʷʪʠʝ ʙʫʜʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠ 

ʩʤʦʞʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʙʝʩʧʨʝʨʳʚʥʳʡ ʨʦʩʪ ʦʞʠʜʘʥʠʡ ʠ ʪʨʝʙʦʚʘʥʠʡ ʩʦ ʩʪʦʨʦʥʳ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʟʘʢʘʟʯʠʢʦʚ. ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʥʘ 

ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʦʯʝʥʴ ʰʠʨʦʢʘ, ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ [3]. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ 

ʵʣʝʢʪʨʦʥʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʫʧʨʘʚʣʷʪʴ ʜʦʩʪʫʧʦʤ ʢ ʥʠʤ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʘʙʦʪʫ ʩ ʜʘʥʥʳʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ.  

ʇʦ ʜʘʥʥʳʤ ʠʥʪʝʨʥʝʪ-ʧʦʨʪʘʣʘ audit-it, ʢʦʣʠʯʝʩʪʚʦ ʜʦʢʫʤʝʥʪʦʚ, ʧʝʨʝʜʘʚʘʝʤʳʭ 

ʯʝʨʝʟ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ, ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʨʘʩʪʝʪ (ʨʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1. ʂʦʣʠʯʝʩʪʚʦ ʜʦʢʫʤʝʥʪʦʚ, 

ʧʝʨʝʜʘʚʘʝʤʳʭ ʯʝʨʝʟ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʘʨʭʠʪʝʢʪʫʨʳ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʢʦʪʦʨʳʭ 

ʜʝʣʠʪʩʷ ʥʘ ʯʝʪʳʨʝ ʫʨʦʚʥʷ (ʨʠʩʫʥʦʢ 2a, b, c, d). 
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˿͔͍͔ͪͪͤ·͔ ͔ͦͣͨͦͤͤͭ͟·

͙͙̆ͪ͊ͤ͡΅͊ ͒͊ͤͤ·ͻ

˴͙͔͙͔ͤͭͫ͟͡ ͙͔͙ͨͪͦ͗ͤ͡Ύ

˿͔͍ͪ͒ͫͭ͊ ͙ͪ͊ͪ͊͋ͦͭ͘͟

˿͔͍ͪ͒ͫͭ͊ ͙͔͎ͤͭͪ͊ͼ͙͙

ˢ͎͔ͤͭ ͍͔͙ͯͨͪ͊ͤ͡Ύ 
͔͍͙͙ͫͪͫ͊ͣ

ˤ͔͋-͔͍͔ͫͪͪ

˿͔͍͔ͪͪ ͙͔͙͚ͨͪͦ͗ͤ͡

˿͔͍͔ͪͪ ͙ͣͦ͋͡Έͤ·ͻ 
͙͔͙͚ͨͪͦ͗ͤ͡

˿̂ˣ˨

͚͍̅͊ͦ͡·͔ ͻ͙͙ͪ͊ͤ͡΅͊

ˤ͔͋-͙͔ͤͭ͟͡

˸͙ͦ͋͡Έͤ·͔ ͙͔ͤͭ͟͡·

IDE

Deployment Tool

˿͔͍͙ͪͫ GIT

ˤ͔͋-͔͍͙ͫͪͫ· ͙͔͎ͤͭͪ͊ͼ͙͙

˿ͯ͗͋͊͡ ͊͘ͻ͍͊ͭ͊

Active Directory

1 :˿˽͔͙ͪ͒ͨͪΎ͙͔ͭ

˿͔͍͙ͪͫ· ͔ͦ͋ͣͤ͊ 
͔͙͒ͦͯͣͤͭ͊ͣ͟

˨͔ͫͭͦͨ͟-͙͔ͤͭ͟͡

 
ʈʠʩʫʥʦʢ 2a. ɸʨʭʠʪʝʢʪʫʨʘ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ 

 

ɸʨʭʠʪʝʢʪʫʨʘ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʠʩʪʝʤʘʭ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʪʘʢʠʤ ʢʘʢ çDirectum RXè ʠ çVisaryè. 

 

͚͍̅͊ͦ͡·͚ ͔͍͔ͫͪͪ˿̂ ˣ˨ ˿͔͍͔ͪͪ IP ͭ ͔͔͡ͺ͙͙ͦͤ

˽͊ͭ͡ͺͦͪͣ͊ BPM

˽͔ͪͦͭ͟· CRM KPIECM

ˤ͔ͤ΄͙͔ͤ 
͙͔͙ͨͪͦ͗ͤ͡Ύ 
( ˸ ͙ͦ͋͡Έͤ·͚ 
͙͔ͤͭ͟͡ ͙ ͭ. .͒)

ˤ͔ͤ΄͙͔ͤ 
͙͔ͫͫͭͣ· 
(1 ,˿ Bitrix
͙ ͭ. .ͨ)

 
ʈʠʩʫʥʦʢ 2b. ɸʨʭʠʪʝʢʪʫʨʘ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ 

 

ɸʨʭʠʪʝʢʪʫʨʝ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʢʘʢ ç1ʉ: ɼʦʢʫʤʝʥʪʦʦʙʦʨʦʪè ʠ çELMA ECMè. 
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ˣ͊͊͘ ͒͊ͤͤ·ͻ˿͔͍͔ͪͪ ͻ͙͙ͪ͊ͤ͡΅͊Web-͔͍͔ͫͪͪ

˸͔͔͔ͤ͒͗ͪ ͦ͋Ά͔͍ͭͦ͟

ˢ͙͙͙͍͒ͣͤͫͭͪ͊ͭͤ·͔ 
͙͙ͯͭͭ͡·

˹͍͙͎͊͊ͭͦͪ
˽ͦ͡Έ͍͔ͦ͊ͭ͘͡Έ͙͔ͫ͟ 
͊ͪͭͦ͟;͙͟

ˤ͔ͤ΄͙͔ͤ 
͒͊ͤͤ·͔

 
ʈʠʩʫʥʦʢ 2c. ɸʨʭʠʪʝʢʪʫʨʘ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ 

 

ɸʨʭʠʪʝʢʪʫʨʘ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʢʘʢ çDocsvision 5è ʠ çʊʝʟʠʩè. 

 

˸ͦ͒ͯ͡Έ ͍͔͙ͯͨͪ͊ͤ͡Ύ 
͒ͦͫͭͯͨͦͣ

˸ͦ͒ͯ͡Έ ͔͙ͪ͊͊͘͡ͼ͙͙ 
͙͚ͨͪ͊͒ͤͦ͟͡ ͎͙͙ͦ͟͡

˸ͦ͒ͯ͡Έ ͙͔͎ͤͭͪ͊ͼ͙͙ ͫ 
͙͔͙ͨͪͦ͗ͤ͡Ύ͙ͣ MS 

Office

˴͙͔ͤͭ͡ ͨͦ;͍͚ͭͦͦ 
͙͔ͫͫͭͣ·

˿͔͍͔ͪͪͤ͊Ύ ;͊ͫͭΈ 
ͨͦ;͍͚ͭͦͦ ͙͔ͫͫͭͣ·˸ͦ͒ͯ͡Έ ͔͙ͦͭͦ͋ͪ͊͗ͤΎ 

͙ͤͺͦͪͣ͊ͼ͙͙

˸ͦ͒ͯ͡Έ Ήͫͨͦͪͭ͊͟/
͙ͣͨͦͪͭ͊ ͒͊ͤͤ·ͻ

˸ͦ͒ͯ͡Έ ͔͙ͪ͊͊͘͡ͼ͙͙ 
͙͚ͨͪ͊͒ͤͦ͟͡ ͎͙͙ͦ͟͡

˸ͦ͒ͯ͡Έ 
͙͍͙ͨͪͦͭͦͦͪͦ͊ͤ͟͡Ύ

˸ͦ͒ͯ͡Έ 
͔͍͎ͨͦͤͦͭͫͭͦͦͦ͟͡ ͙ͨͦͫ͊͟

˸ͦ͒ͯ͡Έ 
͙͔͙͍͙ͤ͒ͫͪͦ͊ͤ͟Ύ 
͔͍͒ͦͯͣͤͭͦ͟

˴͔ͦͣͨͦͤͤͭ ͻ͔͙ͪ͊ͤͤΎ 
͙͍ͫͭͪͯͭͯͪͪͦ͊ͤͤ͟·ͻ 

͒͊ͤͤ·ͻ

˴͙͔ͤͭͫ͊͟͡Ύ ;͊ͫͭΈ ˿͔͍͔ͪͪͤ͊Ύ ;͊ͫͭΈ

 
ʈʠʩʫʥʦʢ 2d. ɸʨʭʠʪʝʢʪʫʨʘ ʯʝʪʚʝʨʪʦʛʦ ʫʨʦʚʥʷ 

 

ɸʨʭʠʪʝʢʪʫʨʘ ʯʝʪʚʝʨʪʦʛʦ ʫʨʦʚʥʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ çɼʝʣʦè. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʢʘʞʜʳʡ ʠʟ ʫʨʦʚʥʝʡ ʘʨʭʠʪʝʢʪʫʨʳ ʠʤʝʝʪ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʝʭʥʠʯʝʩʢʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʩʠʩʪʝʤʘʤ. ʂ ʪʝʭʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʪʥʦʩʷʪʩʷ: 

ʛʠʙʢʦʩʪʴ, ʥʘʜʸʞʥʦʩʪʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʠʩʪʝʤʳ. ʉʨʘʚʥʝʥʠʝ ʫʨʦʚʥʝʡ 

ʘʨʭʠʪʝʢʪʫʨʳ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ. 
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ʊʘʙʣʠʮʘ. ʉʨʘʚʥʝʥʠʝ ʫʨʦʚʥʝʡ ʘʨʭʠʪʝʢʪʫʨʳ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ 
 ʇʝʨʚʳʡ 

ʫʨʦʚʝʥʴ 

ɺʪʦʨʦʡ 

ʫʨʦʚʝʥʴ 

ʊʨʝʪʠʡ 

ʫʨʦʚʝʥʴ 

ʏʝʪʚʝʨʪʳʡ 

ʫʨʦʚʝʥʴ 

ɻʠʙʢʦʩʪʴ ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʉʦʦʪʚʝʪʩʪʚʫʝʪ  ʉʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ  

ʅʘʜʝʞʥʦʩʪʴ  ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʉʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʉʦʦʪʚʝʪʩʪʚʫʝʪ 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʉʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʉʦʦʪʚʝʪʩʪʚʫʝʪ 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʉʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʉʦʦʪʚʝʪʩʪʚʫʝʪ 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʪʘʙʣʠʮʳ 2 ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʷʚʣʷʝʪʩʷ ʘʨʭʠʪʝʢʪʫʨʘ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ ʠ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʥʘ 

ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʙʫʜʝʪ ʚʳʙʨʘʥʘ ʩʠʩʪʝʤʘ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʜʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ 

[4]. 

ɺʥʝʜʨʝʥʠʝ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʧʨʦʭʦʜʠʪ ʚ ʩʝʤʴ ʵʪʘʧʦʚ. 

ʇʝʨʚʳʤ ʵʪʘʧʦʤ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʥʘ 

ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʷ ʧʨʦʙʣʝʤ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʧʦʩʪʘʥʦʚʢʘ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʜʣʷ ʝʛʦ ʚʥʝʜʨʝʥʠʷ. 

ɺʪʦʨʳʤ ʵʪʘʧʦʤ ʚʥʝʜʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʥʘ ʜʘʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ, ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ: 

ï ʧʨʦʚʝʩʪʠ ʨʝʚʠʟʠʶ ʜʦʢʫʤʝʥʪʦʚ; 

ï ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʤʘʨʰʨʫʪʳ ʜʚʠʞʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʧʨʝʜʧʨʠʷʪʠʶ; 

ï ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʜʫʨʳ ʨʝʛʠʩʪʨʘʮʠʠ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

ï ʠʟʫʯʠʪʴ ʧʨʦʮʝʩʩʳ ʨʘʙʦʪʳ ʩ ʜʦʢʫʤʝʥʪʘʮʠʝʡ; 

ï ʠʟʫʯʠʪʴ ʧʨʦʮʝʩʩʳ ʧʝʨʝʜʘʯʠ ʜʦʢʫʤʝʥʪʦʚ ʚ ʘʨʭʠʚ. 

ʊʨʝʪʴʠʤ ʵʪʘʧʦʤ ʚʥʝʜʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʦʧʠʩʳʚʘʶʪʩʷ ʥʦʚʳʝ ʤʘʨʰʨʫʪʳ ʜʚʠʞʝʥʠʷ 

ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʧʦʨʷʜʦʢ ʠ ʦʯʝʨʸʜʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʥʠʤʠ. ʇʨʝʜʫʩʤʦʪʨʝʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʠ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʩ ʜʦʢʫʤʝʥʪʦʤ ʜʣʷ ʚʩʝʭ 

ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʣʠʮ. ʅʘ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʧʨʝʜʧʨʠʷʪʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʧʨʘʚʘʤʠ ʜʦʩʪʫʧʘ ʩʦʪʨʫʜʥʠʢʦʚ ʢ ʢʦʨʧʦʨʘʪʠʚʥʳʤ 

ʜʘʥʥʳʤ [5]. 

ʏʝʪʚʝʨʪʳʤ ʵʪʘʧʦʤ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ ʷʚʣʷʝʪʩʷ ʝʝ ʨʘʟʚʝʨʪʳʚʘʥʠʝ. ʉʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ 

ʨʘʟʚʦʨʘʯʠʚʘʝʪʩʷ ʥʘ ʩʝʨʚʝʨʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʢʦʤʧʴʶʪʝʨʘʭ ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʠʥʪʝʨʬʝʡʩʳ, ʨʘʟʛʨʘʥʠʯʠʚʘʶʪʩʷ ʧʨʘʚʘ 

ʜʦʩʪʫʧʘ ʢ ʜʦʢʫʤʝʥʪʘʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʦʣʞʥʦʩʪʥʳʤʠ ʦʙʷʟʘʥʥʦʩʪʷʤʠ ʩʦʪʨʫʜʥʠʢʦʚ. 

ʇʷʪʳʤ ʵʪʘʧʦʤ ʚʥʝʜʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʨʘʙʦʪʝ ʩ ʩʠʩʪʝʤʦʡ, ʠ 

ʨʘʟʨʘʙʦʪʢʘ ʨʫʢʦʚʦʜʩʪʚ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʜʦʢʫʤʝʥʪʦʚ ʥʦʨʤʘʪʠʚʥʦ-ʨʘʩʧʦʨʷʜʠʪʝʣʴʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ. 

ʐʝʩʪʳʤ ʵʪʘʧʦʤ ʚʥʝʜʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ 

ʚʳʷʚʣʝʥʠʷ ʦʰʠʙʦʢ ʚ ʝʝ ʨʘʙʦʪʝ. 

ʉʝʜʴʤʳʤ ʵʪʘʧʦʤ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʷʚʣʷʝʪʩʷ 

ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ, ʥʘʡʜʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

 

ɺʳʚʦʜ r

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʫʨʦʚʥʷ 3 ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ 

ʪʘʢʠʝ ʵʪʘʧʳ ʚʥʝʜʨʝʥʠʷ ʢʘʢ: ʧʝʨʚʳʡ, ʚʪʦʨʦʡ, ʪʨʝʪʠʡ ʠ ʯʝʪʚʝʨʪʳʡ. 
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ɸʥʥʦʪʘʮʠʷ. ʅʝʬʪʷʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʶʪʩʷ ʦʧʘʩʥʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʷʪ ʥʝʩʯʘʩʪʥʳʝ ʩʣʫʯʘʠ, a ʚʨʝʜʥʳʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ 

ʚʠʙʨʘʮʠʷ ʠ ʰʫʤ, ʥʘ ʪʘʢʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʦʨʛʘʥʠʟʤʘ ʚ ʚʠʜʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɸʥʘʣʠʟ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʪʨʘʚʤʘʪʠʟʤʘ ʠ ʧʨʦʬʟʘʙʦʣʝʚʘʥʠʡ ʧʨʦʚʦʜʷʪ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ 
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ʚʳʟʚʘʣʠ ʧʦʷʚʣʝʥʠʝ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʠ ʟʘʙʦʣʝʚʘʥʠʡ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʘʥʘʣʠʟ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ ʚʳʧʦʣʥʷʝʪʩʷ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ, 

ʪʦ ʝʩʪʴ ʩʦʙʠʨʘʝʪʩʷ ʚʩʷ ʩʪʘʪʠʩʪʠʢʘ, ʚʳʩʯʠʪʳʚʘʶʪʩʷ ʜʥʠ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʧʦ ʢʘʞʜʦʤʫ 

ʩʣʫʯʘʶ, ʚʩʝ ʨʘʩʯʝʪʳ ʧʨʦʚʦʜʷʪʩʷ ʩʦʪʨʫʜʥʠʢʘʤʠ ʦʪʜʝʣʘ ʦʭʨʘʥʳ ʪʨʫʜʘ, ʯʪʦ ʟʘʥʠʤʘʝʪ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ, ʘ ʪʘʢʞʝ ʚ ʨʘʩʯʝʪʘʭ ʚʝʣʠʢ ʨʠʩʢ ʦʰʠʙʦʢ ʠ ʥʝʜʦʯʝʪʦʚ. ʏʪʦʙʳ 

ʫʩʪʨʘʥʠʪʴ ʜʘʥʥʳʝ ʧʨʦʙʣʝʤʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʤʝʥʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʢʘʢ 

ʠʥʩʪʨʫʤʝʥʪ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʪʨʫʜʘ, ʪʦ ʝʩʪʴ ʩʦʟʜʘʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʨʝʰʝʥʠʝ, ʦʙʣʘʜʘʶʱʝʝ 

ʬʫʥʢʮʠʦʥʘʣʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ ʠ 

ʧʨʦʬʟʘʙʦʣʝʚʘʥʠʡ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʚʳʯʠʩʣʝʥʠʷʤʠ. 

ʇʣʘʥʠʨʫʝʪʩʷ ʩʦʟʜʘʪʴ ʤʦʜʫʣʴ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ 1ʉ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʫʪ 

ʬʠʢʩʠʨʦʚʘʪʴʩʷ ʥʝʩʯʘʩʪʥʳʝ ʩʣʫʯʘʠ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʊʘʢʞʝ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʪʨʘʚʤʘʪʠʟʤʘ ʠ ʧʨʦʬʟʘʙʦʣʝʚʘʥʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤ. ɺ ʤʦʜʫʣʝ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥʘ ʬʫʥʢʮʠʷ ʧʦʜʩʯʝʪʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʠʩʢʘ ʥʘ 

ʢʘʞʜʦʤ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʜʣʷ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ. ɼʣʷ ʤʦʜʫʣʷ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʙʘʟʫ 

ʜʘʥʥʳʭ ʜʣʷ ʭʨʘʥʝʥʠʷ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʝʛʦ ʨʘʙʦʪʳ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʙʘʟʳ 

ʜʘʥʥʳʭ ʵʪʘʧ ʝʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʯʝʥʴ ʚʘʞʝʥ ʧʦʪʦʤʫ ʢʘʢ ʥʝʚʦʟʤʦʞʥʦ ʩʦʟʜʘʪʴ ʙʘʟʫ 

ʜʘʥʥʳʭ ʙʝʟ ʧʦʜʨʦʙʥʦʛʦ ʝʝ ʦʧʠʩʘʥʠʷ. ʇʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ɹɼ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʨʦʮʝʩʩ ʧʝʨʝʭʦʜʦʚ ʦʪ ʥʝʬʦʨʤʘʣʴʥʦʛʦ ʩʣʦʚʝʩʥʦʛʦ ʦʧʠʩʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʢ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʤʫ ʦʧʠʩʘʥʠʶ ʦʙʲʝʢʪʦʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚ 

ʪʝʨʤʠʥʘʭ ʥʝʢʦʪʦʨʦʡ ʤʦʜʝʣʠ. ʂʦʥʝʯʥʦʡ ʮʝʣʴʶ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ 

ʢʦʥʢʨʝʪʥʦʡ ɹɼ. 

 

Abstract. Oil companies are dangerous production facilities where accidents occur, and 

harmful factors such as vibration and noise in such production can cause consequences for the 

human body in the form of occupational diseases. Analysis of industrial injuries and 

occupational diseases is carried out to establish the patterns that caused the occurrence of 

accidents and diseases. Today, the analysis of industrial injuries is performed without the use 

of software solutions, that is, all statistics are collected, disability days are calculated for each 

case, all calculations are performed by employees of the labor protection Department, which 

takes a lot of time, and the risk of errors and omissions is high in the calculations. To eliminate 

these problems, it is proposed to use information technology as a tool in the field of labor 

protection, that is, to create a software solution that has the functionality to analyze industrial 

injuries and occupational diseases on a personal computer with electronic calculations. It is 

planned to create a module in the 1C information system, which will record accidents and the 

occurrence of occupational diseases. There will also be a statistical analysis of injuries and 

occupational diseases. The module will implement a function for calculating individual risk at 

each workplace for each employee. For the module, you need to create a database to store all 

the necessary information for its operation. When creating a database, the design stage is very 

important because it is impossible to create a database without a detailed description of it. The 

DB design process is a process of transition from an informal verbal description of the 

information structure of the domain to a formalized description of objects in the domain in 

terms of a certain model. The ultimate goal of design is to build a specific database. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʚʤʘ, ʧʨʦʬʟʘʙʦʣʝʚʘʥʠʝ, ʦʭʨʘʥʘ ʪʨʫʜʘ, ʙʘʟʘ ʜʘʥʥʳʭ, ʤʦʜʫʣʴ, 

ʠʥʬʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʜʘʪʘʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ. 

 

Keywords: trauma, occupational disease, labor protection, database, module, main 

window, workplace. 
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[48] 

ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʘʟ ʜʘʥʥʳʭ ʚʢʣʶʯʘʶʪ: ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ 

(ʠʥʬʦʣʦʛʠʯʝʩʢʦʝ) ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʣʦʛʠʯʝʩʢʦʝ (ʜʘʪʘʣʦʛʠʯʝʩʢʦʝ) ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, 

ʬʠʟʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʧʝʨʚʳʝ ʜʚʘ ʵʪʘʧʘ. 

ʀʥʬʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ï ʯʘʩʪʠʯʥʦ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʦʧʠʩʘʥʠʝ 

ʦʙʲʝʢʪʦʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚ ʪʝʨʤʠʥʘʭ ʥʝʢʦʪʦʨʦʡ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ.  

ɼʘʪʘʣʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʝʩʪʴ ʦʧʠʩʘʥʠʝ ɹɼ ʚ ʪʝʨʤʠʥʘʭ ʧʨʠʥʷʪʦʡ 

ʜʘʪʘʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ. 

ɺ ʨʝʣʷʮʠʦʥʥʳʭ ɹɼ ʜʘʪʘʣʦʛʠʯʝʩʢʦʝ ʠʣʠ ʣʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʠʚʦʜʠʪ ʢ 

ʨʘʟʨʘʙʦʪʢʝ ʩʭʝʤʳ ɹɼ, ʪ.ʝ. ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʭʝʤ ʦʪʥʦʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʜʝʣʠʨʫʶʪ ʦʙʲʝʢʪʳ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ. 

ʆʩʥʦʚʦʡ ʘʥʘʣʠʟʘ ʢʦʨʨʝʢʪʥʦʩʪʠ ʩʭʝʤʳ ʷʚʣʷʶʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ 

ʤʝʞʜʫ ʘʪʨʠʙʫʪʘʤʠ ɹɼ. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠʥʬʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʫʱʥʦʩʪʠ: 

ī ʩʪʨʫʢʪʫʨʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ; 

ī ʜʦʣʞʥʦʩʪʠ; 

ī ʩʦʪʨʫʜʥʠʢʠ; 

ī ʚʠʜʳ ʧʨʦʬʟʘʙʦʣʝʚʘʥʠʡ ʠ ʪʨʘʚʤʘʪʠʟʤʘ; 

ī ʣʠʩʪʳ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ; 

ī ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ; 

ī ʠʥʩʪʨʫʢʮʠʠ; 

ī ʚʚʦʜʥʳʡ ʠʥʩʪʨʫʢʪʘʞ; 

ī ʚʳʜʘʯʘ ʠʥʩʪʨʫʢʮʠʡ; 

ī ʧʨʦʚʝʨʢʘ ʟʥʘʥʠʡ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥʘ ʜʠʘʛʨʘʤʤʘ ʠʥʬʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ. ʆʧʨʝʜʝʣʝʥʳ 

ʪʠʧʳ ʩʚʷʟʝʡ ʤʝʞʜʫ ʩʫʱʥʦʩʪʷʤʠ. 

 

 
ʈʠʩʫʥʦʢ 1. ɼʠʘʛʨʘʤʤʘ ʠʥʬʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 
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ʂʘʞʜʳʡ ʩʦʪʨʫʜʥʠʢ ʧʨʦʭʦʜʠʪ ʠʥʩʪʨʫʢʪʘʞ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʤʥʦʞʝʩʪʚʦ ʨʘʟ. ʉʚʷʟʴ 

1:N. 

ʂʘʞʜʳʡ ʩʦʪʨʫʜʥʠʢ ʧʨʦʭʦʜʠʪ ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʤʥʦʞʝʩʪʚʦ ʨʘʟ. 

ʉʚʷʟʴ 1:N. 

ʂʘʞʜʳʡ ʩʦʪʨʫʜʥʠʢ ʧʦʣʫʯʘʝʪ ʵʢʟʝʤʧʣʷʨʳ ʠʥʩʪʨʫʢʮʠʡ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʤʥʦʞʝʩʪʚʦ 

ʨʘʟ. ʉʚʷʟʴ 1:N. 

ʂʘʞʜʳʡ ʵʢʟʝʤʧʣʷʨ ʠʥʩʪʨʫʢʮʠʡ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʧʦʧʘʜʘʝʪ ʚ ʚʳʜʘʯʫ ʤʥʦʞʝʩʪʚʦ ʨʘʟ. 

ʉʚʷʟʴ 1:N. 

ɼʘʣʝʝ ʧʨʦʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʘʪʨʠʙʫʪʦʚ ʜʣʷ ʫʢʘʟʘʥʥʳʭ ʩʫʱʥʦʩʪʝʡ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʜʘʪʘʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ʉʪʨʫʢʪʫʨʘ ʥʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ, 

ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1. ʉʪʨʫʢʪʫʨʘ ʥʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ˉ 

ʧ/ʧ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʢʦʜʠʨʫʝʤʦʛʦ ʤʥʦʞʝʩʪʚʘ ʦʙʲʝʢʪʦʚ 

ɿʥʘʯʥʦʩʪʴ 

ʢʦʜʘ 

ʉʠʩʪʝʤʘ 

ʢʦʜʠʨʦʚʘʥʠʷ 

ɺʠʜ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ 

1 2 3 4 5 

1 ʂʦʜ ʜʦʣʞʥʦʩʪʠ ʍʍʍ ʧʦʨʷʜʢʦʚʘʷ ʣʦʢʘʣʴʥʳʡ 

2 ʂʦʜ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʍʍʍ  ʧʦʨʷʜʢʦʚʘʷ ʣʦʢʘʣʴʥʳʡ 

3 ʂʦʜ ʩʦʪʨʫʜʥʠʢʘ ʍʍʍ ʍʍʍ ʧʦʨʷʜʢʦʚʘʷ ʣʦʢʘʣʴʥʳʡ 

4 ʂʦʜ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʍʍʍ ʧʦʨʷʜʢʦʚʘʷ ʣʦʢʘʣʴʥʳʡ 

5 ʂʦʜ ʠʥʩʪʨʫʢʮʠʠ ʍʍʍ ʧʦʨʷʜʢʦʚʘʷ ʣʦʢʘʣʴʥʳʡ 

6 ʂʦʜ ʠʥʩʪʨʫʢʪʘʞʘ ʍʍʍʍ ʍʍʍ ʩʝʨʠʡʥʦ-

ʧʦʨʷʜʢʦʚʘʷ 

ʣʦʢʘʣʴʥʳʡ 

7 ʂʦʜ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʍʍʍ ʍʍʍʍ ʩʝʨʠʡʥʦ-

ʧʦʨʷʜʢʦʚʘʷ 

ʣʦʢʘʣʴʥʳʡ 

8 ʂʦʜ ʚʳʜʘʯʠ ʠʥʩʪʨʫʢʮʠʠ ʍʍʍ ʍʍʍʍ ʩʝʨʠʡʥʦ-

ʧʦʨʷʜʢʦʚʘʷ 

ʣʦʢʘʣʴʥʳʡ 

9 ʂʦʜ ʚʠʜʘ ʧʨʦʬʟʘʙʦʣʝʚʘʥʠʷ ʍʍʍ ʧʦʨʷʜʢʦʚʘʷ ʣʦʢʘʣʴʥʳʡ 

10 ʂʦʜ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʍʍʍ ʍʍʍʍ ʩʝʨʠʡʥʦ-

ʧʦʨʷʜʢʦʚʘʷ 

ʣʦʢʘʣʴʥʳʡ 

 

ʆʧʠʩʘʥʠʝ ʩʠʩʪʝʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʢʦʜʠʨʦʚʘʥʠʷ. 

ʂʦʜ ʜʦʣʞʥʦʩʪʠ. ɼʣʠʥʘ ʢʦʜʘ ʍʍʍ, ʛʜʝ ʍʍʍ ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʜʦʣʞʥʦʩʪʠ ʚ 

ʰʪʘʪʥʦʤ ʨʘʩʧʠʩʘʥʠʠ. 

ʂʦʜ ʧʦʜʨʘʟʜʝʣʝʥʠʷ. ɼʣʠʥʘ ʢʦʜʘ ʍʍʍ, ʛʜʝ ʍʍʍ ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʚ ʰʪʘʪʥʦʤ ʨʘʩʧʠʩʘʥʠʠ. 

ʂʦʜ ʠʥʩʪʨʫʢʮʠʠ. ɼʣʠʥʘ ʢʦʜʘ ʍʍʍ, ʛʜʝ ʍʍʍ ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʠʥʩʪʨʫʢʮʠʠ ʚ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ. 

ʂʦʜ ʩʦʪʨʫʜʥʠʢʘ. ɼʣʠʥʘ ʢʦʜʘ ʍʍʍ ʍʍʍ, ʛʜʝ ʍʍʍ ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʩʦʪʨʫʜʥʠʢʘ 

ʚ ʢʘʜʨʦʚʦʤ ʞʫʨʥʘʣʝ, ʍʍʍ - ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʚ ʰʪʘʪʥʦʤ ʨʘʩʧʠʩʘʥʠʠ. 

ʂʦʜ ʚʠʜʘ ʧʨʦʬʟʘʙʦʣʝʚʘʥʠʷ. ɼʣʠʥʘ ʢʦʜʘ ʍʍʍ, ʛʜʝ ʍʍʍ ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʚʠʜʘ 

ʧʨʦʬʟʘʙʦʣʝʚʘʥʠʷ ʚ ʢʘʨʪʦʪʝʢʝ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ. 
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ʂʦʜ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ. ɼʣʠʥʘ ʢʦʜʘ ʍʍʍ ʍʍʍʍ, ʛʜʝ ʍʍʍʍ ï ʢʦʜ ʣʠʩʪʘ 

ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ, ʍʍʍ ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʚʠʜʘ ʧʨʦʬʟʘʙʦʣʝʚʘʥʠʷ ʚ ʢʘʨʪʦʪʝʢʝ 

ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ. 

ʂʦʜ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ. ɼʣʠʥʘ ʢʦʜʘ ʍʍʍ, ʛʜʝ ʍʍʍ ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ 

ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʚ ʢʘʜʨʦʚʦʤ ʞʫʨʥʘʣʝ. 

ʂʦʜ ʠʥʩʪʨʫʢʪʘʞʘ. ɼʣʠʥʘ ʢʦʜʘ ʍʍʍʍ ʍʍʍ, ʛʜʝ ʍʍʍ ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ 

ʩʦʪʨʫʜʥʠʢʘ ʚ ʢʘʜʨʦʚʦʤ ʞʫʨʥʘʣʝ, ʍʍʍʍ ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʧʨʦʚʝʜʝʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ 

(ʠʥʩʪʨʫʢʪʘʞʘ) ʚ ʞʫʨʥʘʣʝ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ. 

ʂʦʜ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ. ɼʣʠʥʘ ʢʦʜʘ ʍʍʍʍ ʍʍʍ, ʛʜʝ ʍʍʍ ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ 

ʩʦʪʨʫʜʥʠʢʘ ʚ ʢʘʜʨʦʚʦʤ ʞʫʨʥʘʣʝ, ʍʍʍʍ ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʧʨʦʚʝʜʝʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ 

(ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ) ʚ ʞʫʨʥʘʣʝ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ. 

ʂʦʜ ʚʳʜʘʯʠ ʠʥʩʪʨʫʢʮʠʠ. ɼʣʠʥʘ ʢʦʜʘ ʍʍʍ ʍʍʍ, ʛʜʝ ʍʍʍ ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ 

ʩʦʪʨʫʜʥʠʢʘ ʚ ʢʘʜʨʦʚʦʤ ʞʫʨʥʘʣʝ, ʍʍʍ ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʠʥʩʪʨʫʢʮʠʠ ʚ ʢʘʨʪʦʪʝʢʝ 

ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ. 

ʅʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʷʜʨʦ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ 

(ʦʨʛʘʥʠʟʘʮʠʠ), ʚʢʣʶʯʘʶʱʝʝ ʚ ʩʝʙʷ ʥʘʙʦʨ: 

ï ʩʧʨʘʚʦʯʥʠʢʦʚ, 

ï ʩʣʦʚʘʨʝʡ, 

ï ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ, 

ï ʩʪʘʥʜʘʨʪʦʚ, 

ï ʨʝʛʣʘʤʝʥʪʦʚ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɺ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʚ ʢʘʯʝʩʪʚʝ ʥʦʨʤʘʪʠʚʥʦ-

ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʥʫʪʨʝʥʥʠʝ ʧʨʘʚʠʣʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʝʨʝʯʝʥʴ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ. 

 

ʊʘʙʣʠʮʘ 2. ʉʧʨʘʚʦʯʥʠʢ çɼʦʣʞʥʦʩʪʠè 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʣʷ ʊʠʧ ʜʘʥʥʳʭ ʈʘʟʤʝʨ ʧʦʣʷ 

ʂʦʜ ʜʦʣʞʥʦʩʪʠ ʏʠʩʣʦʚʦʡ ʎʝʣʦʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʜʦʣʞʥʦʩʪʠ ʊʝʢʩʪʦʚʳʡ 40 

 

ʊʘʙʣʠʮʘ 3. ʉʧʨʘʚʦʯʥʠʢ çʉʪʨʫʢʪʫʨʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷè 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʣʷ ʊʠʧ ʜʘʥʥʳʭ ʈʘʟʤʝʨ ʧʦʣʷ 

ʂʦʜ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʏʠʩʣʦʚʦʡ ʎʝʣʦʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʊʝʢʩʪʦʚʳʡ 40 

 

ʊʘʙʣʠʮʘ 4. ʉʧʨʘʚʦʯʥʠʢ çʉʦʪʨʫʜʥʠʢʠè 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʣʷ ʊʠʧ ʜʘʥʥʳʭ ʈʘʟʤʝʨ ʧʦʣʷ 

ʂʦʜ ʩʦʪʨʫʜʥʠʢʘ ʏʠʩʣʦʚʦʡ ʎʝʣʦʝ 

ʌʀʆ ʩʦʪʨʫʜʥʠʢʘ ʊʝʢʩʪʦʚʳʡ 40 

ʂʦʜ ʜʦʣʞʥʦʩʪʠ ʎʝʣʦʝ  

ʂʦʜ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʎʝʣʦʝ  

 

ʊʘʙʣʠʮʘ 5. ʉʧʨʘʚʦʯʥʠʢ çʀʥʩʪʨʫʢʮʠʠ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘè 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʣʷ ʊʠʧ ʜʘʥʥʳʭ ʈʘʟʤʝʨ ʧʦʣʷ 

ʂʦʜ ʠʥʩʪʨʫʢʮʠʠ ʏʠʩʣʦʚʦʡ ʎʝʣʦʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʠʥʩʪʨʫʢʮʠʠ ʊʝʢʩʪʦʚʳʡ 100 

ɼʘʪʘ ʚʳʧʫʩʢʘ ɼʘʪʘ  

ʂʦʜ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʎʝʣʦʝ  
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ʊʘʙʣʠʮʘ 6. ʉʧʨʘʚʦʯʥʠʢ çʉʧʝʮʠʘʣʠʩʪʳ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘè 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʣʷ ʊʠʧ ʜʘʥʥʳʭ ʈʘʟʤʝʨ ʧʦʣʷ 

ʂʦʜ ʩʧʝʮʠʘʣʠʩʪʘ ʏʠʩʣʦʚʦʡ ʎʝʣʦʝ 

ʌʀʆ ʩʧʝʮʠʘʣʠʩʪʘ  ʊʝʢʩʪʦʚʳʡ 100 

ɼʦʣʞʥʦʩʪʴ ʊʝʢʩʪʦʚʳʡ 100 

 

ʊʘʙʣʠʮʘ 7. ɾʫʨʥʘʣ ʠʥʩʪʨʫʢʪʘʞʝʡ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʣʷ ʊʠʧ ʜʘʥʥʳʭ ʈʘʟʤʝʨ ʧʦʣʷ 

ʂʦʜ ʠʥʩʪʨʫʢʪʘʞʘ ʏʠʩʣʦʚʦʡ ʎʝʣʦʝ 

ɼʘʪʘ ʠʥʩʪʨʫʢʪʘʞʘ  ɼʘʪʘ  

ʂʦʜ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʏʠʩʣʦʚʦʡ ʎʝʣʦʝ 

ʂʦʜ ʩʦʪʨʫʜʥʠʢʘ ʏʠʩʣʦʚʦʡ ʎʝʣʦʝ 

ʊʝʤʘ ʊʝʢʩʪʦʚʳʡ 100 

ʂʦʜ ʠʥʩʪʨʫʢʮʠʠ ʏʠʩʣʦʚʦʡ ʎʝʣʦʝ 

 

ʊʘʙʣʠʮʘ 8. ɾʫʨʥʘʣ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʣʷ ʊʠʧ ʜʘʥʥʳʭ ʈʘʟʤʝʨ ʧʦʣʷ 

ʂʦʜ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʏʠʩʣʦʚʦʡ ʎʝʣʦʝ 

ɼʘʪʘ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ  ɼʘʪʘ  

ʂʦʜ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʏʠʩʣʦʚʦʡ ʎʝʣʦʝ 

ʂʦʜ ʩʦʪʨʫʜʥʠʢʘ ʏʠʩʣʦʚʦʡ ʎʝʣʦʝ 

ʊʝʤʘ ʊʝʢʩʪʦʚʳʡ 100 

ʂʦʜ ʠʥʩʪʨʫʢʮʠʠ ʏʠʩʣʦʚʦʡ ʎʝʣʦʝ 

ʆʮʝʥʢʘ ʏʠʩʣʦʚʦʡ ʎʝʣʦʝ 

 

ʊʘʙʣʠʮʘ 9. ɾʫʨʥʘʣ ʚʳʜʘʯʠ ʠʥʩʪʨʫʢʮʠʡ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʣʷ ʊʠʧ ʜʘʥʥʳʭ ʈʘʟʤʝʨ ʧʦʣʷ 

ʂʦʜ ʚʳʜʘʯʠ ʠʥʩʪʨʫʢʮʠʠ ʏʠʩʣʦʚʦʡ ʎʝʣʦʝ 

ɼʘʪʘ ʚʳʜʘʯʠ  ɼʘʪʘ  

ʂʦʜ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʏʠʩʣʦʚʦʡ ʎʝʣʦʝ 

ʂʦʜ ʩʦʪʨʫʜʥʠʢʘ ʏʠʩʣʦʚʦʡ ʎʝʣʦʝ 

ʂʦʜ ʠʥʩʪʨʫʢʮʠʠ ʏʠʩʣʦʚʦʡ ʎʝʣʦʝ 

 

ʊʘʙʣʠʮʘ 10. ʉʧʨʘʚʦʯʥʠʢ ʚʠʜʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʣʷ ʊʠʧ ʜʘʥʥʳʭ ʈʘʟʤʝʨ ʧʦʣʷ 

ʂʦʜ ʚʠʜʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʏʠʩʣʦʚʦʡ ʎʝʣʦʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʚʠʜʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʊʝʢʩʪʦʚʳʡ 100 

 

ʊʘʙʣʠʮʘ 11. ɾʫʨʥʘʣ ʣʠʩʪʦʚ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʣʷ ʊʠʧ ʜʘʥʥʳʭ ʈʘʟʤʝʨ ʧʦʣʷ 

ʂʦʜ ʣʠʩʪʘ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʏʠʩʣʦʚʦʡ ʎʝʣʦʝ 

ʂʦʜ ʚʠʜʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʏʠʩʣʦʚʦʡ ʎʝʣʦʝ 

ɼʘʪʘ ɼʘʪʘ  

ʂʦʣʠʯʝʩʪʚʦ ʯʝʣ-ʜʥ ʏʠʩʣʦʚʦʡ ʎʝʣʦʝ 

ʂʦʜ ʩʦʪʨʫʜʥʠʢʘ ʏʠʩʣʦʚʦʡ ʎʝʣʦʝ 

 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʜʘʪʘʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ. 

 

ɺʳʚʦʜʳ 

ʅʘ ʵʪʘʧʝ ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʧʝʨʝʯʝʥʴ 

ʩʫʱʥʦʩʪʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʥʘʙʦʨ ʥʝʦʙʭʦʜʠʤʳʭ ʘʪʨʠʙʫʪʦʚ, ʧʨʦʚʝʜʝʥʦ 

ʧʦʩʪʨʦʝʥʠʝ ʠʥʬʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠ ʜʘʪʘʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ. 
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ʅʘ ʦʩʥʦʚʝ ʧʦʩʪʨʦʝʥʥʳʭ ʜʠʘʛʨʘʤʤ ʜʘʣʝʝ ʙʫʜʝʪ ʧʨʦʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʪʝʭʥʠʯʝʩʢʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ. 

 

 
ʈʠʩʫʥʦʢ 2. ɼʘʪʘʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʩ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python. ɸʢʪʫʘʣʴʥʦʩʪʴ ʩʪʘʪʴʠ 

ʦʧʨʝʜʝʣʝʥʘ ʧʨʦʙʣʝʤʦʡ ʚʳʙʦʨʘ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʘʙʦʪʳ ʩ ʙʦʣʴʰʠʤʠ 

ʜʘʥʥʳʤʠ, ʩʧʦʩʦʙʥʳʤʠ ʢ ʠʥʪʝʛʨʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʆʩʥʦʚʥʳʤ 

ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ: ʦʙʟʦʨ ʢʣʶʯʝʚʳʭ ʧʦʥʷʪʠʡ ʪʝʭʥʦʣʦʛʠʡ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ 

ʠ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʝʡ Python ʧʦ ʨʘʙʦʪʝ ʩ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʧʦ 

ʜʘʥʥʳʤ ʠʟ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʟʘʜʘʯʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʥʘ 

ʧʨʠʤʝʨʝ ʜʘʥʥʳʭ ʈʦʩʩʪʘʪʘ. ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʤʝʨʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʦʣʦʛʠʷ data 

science ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ Python. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʠʩʘʥʳ ʠʩʪʦʯʥʠʢʠ ʠ 

ʬʦʨʤʘʪʳ ʜʘʥʥʳʭ, ʬʦʨʤʠʨʫʶʱʠʭ ʤʘʩʩʠʚʳ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʠ 

ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ, ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʘ ʨʦʣʴ ʚʠʟʫʘʣʠʟʘʮʠʠ ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʩʨʝʜʩʪʚʘ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python ʠʤʝʝʪ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦ ʨʘʙʦʪʝ ʩ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ ʚ ʚʠʜʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʠʙʣʠʦʪʝʢ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʨʘʙʦʪʫ ʩʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʜʘʥʥʳʤʠ 

ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʚʠʜʳ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ (ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʤʘʰʠʥʥʦʝ 

ʦʙʫʯʝʥʠʝ), ʨʘʟʚʠʪʳʭ ʩʨʝʜʩʪʚ ʠʥʪʝʛʨʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ. ʈʝʘʣʠʟʘʮʠʷ ʧʨʠʤʝʨʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ 

ʧʦʢʘʟʘʣʘ ʚʦʟʤʦʞʥʦʩʪʴ Python ʵʬʬʝʢʪʠʚʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʧʦʥʷʪʥʳʝ ʚʠʟʫʘʣʠʟʘʮʠʠ. 

 

Abstract. This article describes the features of working with big data in an enterprise 

using the programming language. The relevance of the article is determined by the problem of 

choosing effective tools for working with big data that can be integrated with other enterprise 

systems. The main research method is an overview of the key concepts of big data technologies 

and an analysis of Python's capabilities to work with big data in an enterprise based on data 

from open sources, and practical implementation of the data analysis task using Rosstat data as 

an example. The data science methodology and Python programming were used in 

implementing the example. As a result of the research, data sources and formats that form big 

data arrays in the enterprise are described, the capabilities of integrated analysis of structured 

and unstructured data are characterized, and the role of visualization as an effective tool for 

analyzing big data is updated. It is shown that the Python programming language has 

advantages for working with big data in the form of a large number of libraries focused on 

working with structured and unstructured data and modern types of data analysis (data mining, 

machine learning), developed means of integration with other systems and a wide range of data 
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visualization capabilities. The implementation of the data array study has shown that Python 

can effectively generate understandable visualizations. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ, ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʠ 

ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ, ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʠʥʪʝʛʨʘʮʠʷ ʩʠʩʪʝʤ, ʚʠʟʫʘʣʠʟʘʮʠʷ, Data 

Science, Python, ʙʠʙʣʠʦʪʝʢʠ Python, Matplotlib. 

 

Keywords: Big data, data sources, structured and unstructured data, data analysis, 

system integration, visualization, Data Science, Python, Python libraries, Matplotlib. 

 

ʈʦʩʪ ʦʙʲʝʤʦʚ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʜʘʥʥʳʭ ʥʘ ʬʦʥʝ ʟʘʜʘʯ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʦʧʨʝʜʝʣʠʣ ʠʥʪʝʨʝʩ ʨʘʟʣʠʯʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʢ 

ʩʦʚʨʝʤʝʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʤ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʚ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ï ʧʦʣʫʯʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʨʦʣʠ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʩʦʚʦʢʫʧʥʦʩʪʝʡ ʜʘʥʥʳʭ ʚ ʩʦʟʜʘʥʠʠ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʦʪ ʚʝʜʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʬʦʨʤʠʨʦʚʘʣʦʩʴ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ï ʥʘʫʢʘ ʦ ʜʘʥʥʳʭ ï Data 

Science ï ʩʠʩʪʝʤʘ ʧʦʥʷʪʠʡ ʠ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʠʜʘʪʴ ʩʤʳʩʣ ʦʛʨʦʤʥʳʤ ʤʘʩʩʠʚʘʤ 

ʜʘʥʥʳʭ [1]. 

ɺʦʧʨʦʩ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʟʘʯʘʩʪʫʶ ʷʚʣʷʝʪʩʷ 

ʥʦʚʳʤ, ʚʢʣʶʯʝʥʥʳʤ ʚ ʧʦʚʝʩʪʢʫ ʜʥʷ ʚ ʩʚʷʟʠ ʩ ʧʝʨʝʭʦʜʦʤ ʢ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʙʠʟʥʝʩʘ, ʘ 

ʨʝʰʝʥʠʝ ʦ ʠʥʩʪʨʫʤʝʥʪʘʭ ʨʘʙʦʪʳ ʩ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʫʞʝ 

ʩʣʦʞʠʚʰʝʛʦʩʷ ʣʘʥʜʰʘʬʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩ ʦ ʚʳʙʦʨʝ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, 

ʠʤʝʶʱʠʭ ʨʘʟʚʠʪʳʝ ʩʨʝʜʩʪʚʘ ʠʥʪʝʛʨʘʮʠʠ ʩ ʫʞʝ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʠ ʚ ʙʫʜʫʱʝʤ 

ʧʣʘʥʠʨʫʝʤʳʭ ʢ ʚʥʝʜʨʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʛʦ ʩʨʝʜʩʪʚʘ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python. 

ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ: ʦʙʟʦʨ ʢʣʶʯʝʚʳʭ ʧʦʥʷʪʠʡ ʪʝʭʥʦʣʦʛʠʡ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʠ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʝʡ Python ʧʦ ʨʘʙʦʪʝ ʩ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ ʧʦ ʜʘʥʥʳʤ ʠʟ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʟʘʜʘʯʠ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʥʘ ʧʨʠʤʝʨʝ ʜʘʥʥʳʭ ʈʦʩʩʪʘʪʘ. 

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʤʝʨʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʦʣʦʛʠʷ Data Science ʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ Python. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʳʭ ʢʘʢ ʧʨʝʜʤʝʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ Data Science ʷʚʣʷʝʪʩʷ 

ʦʛʨʦʤʥʳʝ ʨʘʟʤʝʨʳ, ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʠʩʪʦʯʥʠʢʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʬʦʨʤʘʪʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʘʷ ʩʢʦʨʦʩʪʴ ʠʭ ʦʙʥʦʚʣʝʥʠʷ [2]. 

ʀʩʪʦʯʥʠʢʘʤʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʷʚʣʷʶʪʩʷ ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ 

ʩʠʩʪʝʤʳ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ: ʥʘʙʦʨʳ ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ, ʩʝʥʩʦʨʥʳʝ ʩʝʪʠ, ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʪʨʘʥʟʘʢʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ 

ʧʨ. 

ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ ʢʘʢ ʦʙʲʝʢʪ ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʬʘʡʣʦʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʦʚ, ʭʨʘʥʷʱʠʭʩʷ ʚ NoSQL ʠ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʉʋɹɼ, ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʙʦʪʢʠ ʥʘ ʢʣʘʩʪʝʨʘʭ Hadoop, ʚʳʙʦʨʦʢ ʠʟ ETL ʭʨʘʥʠʣʠʱ, ʚʠʪʨʠʥ 

ʜʘʥʥʳʭ, ʩʠʩʪʝʤ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʠ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ DataSet ʠ ʧʨ. [3]. ʅʘ ʢʘʞʜʦʤ 

ʧʨʝʜʧʨʠʷʪʠʠ ʧʝʨʝʯʝʥʴ ʠʩʪʦʯʥʠʢʦʚ ʠ ʬʦʨʤʘʪʦʚ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʩʧʝʮʠʬʠʯʝʥ.  

ʂʣʶʯʝʚʦʡ ʦʧʝʨʘʮʠʝʡ ʨʘʙʦʪʳ ʩ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʜʘʥʥʳʭ. 

ʀʥʩʪʨʫʤʝʥʪʘʨʠʡ ʘʥʘʣʠʟʘ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʭʦʨʦʰʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʘʥʘʣʠʟʘ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʠ ʨʘʟʚʠʚʘʝʤʳʝ ʘʢʪʠʚʥʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʜʭʦʜʳ ʢ ʘʥʘʣʠʟʫ 

ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ. 

ɸʥʘʣʠʟ ʧʦʩʣʝʜʥʠʭ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʩʪʨʫʢʪʫʨʠʟʘʮʠʶ ʥʘ ʦʩʥʦʚʝ 

ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʪʝʢʩʪʘ ʠ ʚʳʜʝʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ï ʦʥʪʦʣʦʛʠʠ, 

http://matplotlib.org/
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ʧʦʩʣʝ ʵʪʦʛʦ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʧʨʠʤʝʥʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʠʩʢʘ, ʘʥʘʣʠʟʘ, 

ʚʠʟʫʘʣʠʟʘʮʠʠ, ʬʠʣʴʪʨʘʮʠʠ, ʚʳʜʝʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ [4]. 

ʕʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʩʦʙʨʘʥʥʳʭ ʚ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ 

ʚʠʟʫʘʣʠʟʘʮʠʷ, ʦʨʛʘʥʠʟʫʶʱʘʷ ʜʘʥʥʳʝ ʚ ʛʨʘʬʠʢʠ, ʜʠʘʛʨʘʤʤʳ, ʠʟʦʙʨʘʞʝʥʠʷ, ʘʥʠʤʘʮʠʠ. 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʠʤʝʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠ 

ʧʦʥʠʤʘʥʠʷ ʨʦʣʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʤʠ ʬʘʢʪʦʨʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʨʘʙʦʪʳ ʩ 

ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ. 

Python ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʷʟʳʢʘʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʯʪʦ ʚʘʞʥʦ, ʫʯʠʪʳʚʘʷ ʩʦʚʨʝʤʝʥʥʫʶ ʧʘʨʘʜʠʛʤʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʠ ʚ 

ʩʠʣʫ ʧʨʦʩʪʦʪʳ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʦʧʫʣʷʨʥʳʤ ʩʨʝʜʩʪʚʦʤ ʨʘʟʨʘʙʦʪʢʠ: ʝʛʦ 

ʠʩʧʦʣʴʟʫʶʪ ʚ ʩʠʩʪʝʤʥʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ, ʧʨʠ ʩʦʟʜʘʥʠʠ ʜʠʥʘʤʠʯʝʩʢʠʭ web-ʩʘʡʪʦʚ, 

ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʨʘʙʦʪʳ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʥʘʫʯʥʳʤʠ ʚʳʯʠʩʣʝʥʠʷʤʠ ʠ, ʚ ʮʝʣʦʤ, ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ Python ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʘʙʦʪʝ ʩ ʙʦʣʴʰʠʤʠ 

ʜʘʥʥʳʤʠ ʷʚʣʷʝʪʩʷ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ:  

ī ʧʦ ʨʘʙʦʪʝ ʩʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʜʘʥʥʳʤʠ; 

ī ʠʥʪʝʛʨʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ; 

ī ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ. 

ʕʢʦʩʠʩʪʝʤʘ Python ʚʢʣʶʯʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʠʙʣʠʦʪʝʢ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ 

ʥʘ ʨʘʙʦʪʫ ʩʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʜʘʥʥʳʤʠ (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1. ʆʩʥʦʚʥʳʝ ʙʠʙʣʠʦʪʝʢʠ Python ʜʣʷ ʨʘʙʦʪʳ ʩ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ 
ɹʠʙʣʠʦʪʝʢʘ ʅʘʟʥʘʯʝʥʠʝ ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

Requests ɹʠʙʣʠʦʪʝʢʘ ʜʣʷ ʨʘʙʦʪʳ 

ʩ web-ʢʦʥʪʝʥʪʦʤ 

ɺʳʧʦʣʥʝʥʠʝ http-ʟʘʧʨʦʩʦʚ 

SQLAlchemy ɹʠʙʣʠʦʪʝʢʘ ʜʣʷ ʨʘʙʦʪʳ 

ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

ʉʦʟʜʘʥʠʝ ʤʦʜʝʣʝʡ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ ʜʣʷ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʙʘʟʘʤ ʜʘʥʥʳʭ ʥʘ 

ʦʩʥʦʚʝ SQL ʠ ʦʙʲʝʢʪʥʦ-ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

ʜʘʥʥʳʭ 

Scrapy ʌʨʝʡʤʚʦʨʢ ʜʣʷ 

ʠʟʚʣʝʯʝʥʠʷ ʩʪʨʫʢʪʫ-

ʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʩ 

ʚʝʙ-ʩʘʡʪʦʚ 

ɼʦʙʳʯʘ ʜʘʥʥʳʭ, ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʠʩʢ, 

ʠʟʚʣʝʯʝʥʠʝ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ API ʠ ʜʨ. 

Pandas ɹʠʙʣʠʦʪʝʢʘ ʜʣʷ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ 

ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ 

ʜʘʥʥʳʭ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʦʚ (SQL-ʬʘʡʣʳ, Excel-

ʬʘʡʣʳ, HTML-ʬʘʡʣʳ, CSV-ʬʘʡʣʳ ʠ ʧʨ.) 

Matplotlib ɹʠʙʣʠʦʪʝʢʘ ʜʚʫʤʝʨʥʳʭ 

ʯʠʩʣʦʚʳʭ ʧʦʩʪʨʦʝʥʠʡ 

ɸʥʘʣʠʟ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ 

Scikit-Learn ɹʠʙʣʠʦʪʝʢʘ ʜʣʷ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘ-

ʣʠʟʘ ʜʘʥʥʳʭ 

ɼʦʙʳʯʘ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʘʣʛʦʨʠʪʤʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʨʝʛʨʝʩʩʠʠ ʠ 

ʢʣʘʩʪʝʨʠʟʘʮʠʠ 

TensorFlow ɹʠʙʣʠʦʪʝʢʘ ʜʣʷ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʉʦʟʜʘʥʠʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʨʘʩʯʝʪʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʘʬʦʚ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ 

Keras ɹʠʙʣʠʦʪʝʢʘ ʜʣʷ 

ʛʣʫʙʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ɸʥʘʣʠʟ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ, ʪʝʢʩʪʦʚ, ʛʨʘʬʠʢʠ.  

 

Python ï ʩʮʝʥʘʨʥʳʡ ʷʟʳʢ, ʝʛʦ ʥʘʟʥʘʯʝʥʠʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ï ʦʙʲʝʜʠʥʝʥʠʝ 

ʨʘʟʥʦʨʦʜʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. 

Python ʵʬʬʝʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩʦ ʤʥʦʛʠʤʠ ʷʟʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ Python ʩ C ʠ C++. Python ʧʨʝʜʦʩʪʘʚʣʷʝʪ 



ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʅɸʋʂɽ, ʆɹʈɸɿʆɺɸʅʀʀ ʀ ʇʈʆʀɿɺʆɼʉʊɺɽ 

 

[56] 

API-ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʷʟʳʢʘ C ʠʣʠ C++ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʤʦʜʫʣʝʡ ʨʘʩʰʠʨʝʥʠʷ: ʤʦʜʫʣʠ 

ʨʘʩʰʠʨʝʥʠʷ ʩʦʜʝʨʞʘʪ ʬʫʥʢʮʠʠ ʠ ʪʠʧʳ ʜʘʥʥʳʭ ʠʟ ʷʟʳʢʘ ʉ, ʢ ʢʦʪʦʨʳʤ ʚʦʟʤʦʞʝʥ ʜʦʩʪʫʧ 

ʠʟ Python. ʇʨʠʝʤ ʨʘʩʰʠʨʷʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ Python ʠ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʛʨʘʤʤʠʩʪʘʤʠ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʉ ʧʨʝʜʦʩʪʘʚʣʷʝʪ API-ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʷʟʳʢʘ Python: 

ʠʥʪʝʨʧʨʝʪʘʪʦʨ Python ʤʦʞʝʪ ʙʳʪʴ ʚʩʪʨʦʝʥ ʚ ʧʨʦʛʨʘʤʤʫ ʥʘ C [5]. 

ɼʨʫʛʠʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ Python ʩ Java ʥʘ 

ʦʩʥʦʚʝ Jython-ʨʝʘʣʠʟʘʮʠʝʡ Python ʥʘ Java-ʧʣʘʪʬʦʨʤʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ. 

ʗʟʳʢ Prolog ʠʤʝʝʪ API ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ Python: ʚ ʧʨʠʣʦʞʝʥʠʷʭ ʥʘ Python 

ʜʦʩʪʫʧʥʳ ʣʦʛʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ Prolog, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʩ 

ʩʠʤʚʦʣʴʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʜʘʥʥʳʭ, ʦʙʲʝʤ ʢʦʪʦʨʳʭ ʚ ʀʥʪʝʨʥʝʪ ʚʦʟʨʘʩʪʘʝʪ. 

ʂʨʦʤʝ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python ʠʤʝʝʪ ʠʥʪʝʨʬʝʡʩʳ ʙʘʟ ʜʘʥʥʳʭ ʜʣʷ ʚʩʝʭ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʉʋɹɼ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʨʠʣʦʞʝʥʠʷ ʩ ʛʨʘʬʠʯʝʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ ʠ 

ʬʨʝʡʤʚʦʨʢʠ ʜʣʷ Web. 

ʅʘ Python ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʨʘʟʨʘʙʦʪʯʠʢʠ ʩʠʩʪʝʤ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʠ, ʦʩʦʙʦ 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʐʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʦʟʤʦʞʥʦʩʪʝʡ Python ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ. 

ɺ ʦʩʥʦʚʝ ʨʠʩʦʚʘʥʠʷ ʛʨʘʬʠʢʦʚ ʥʘ ʧʦʣʫʯʝʥʥʳʭ ʥʘʙʦʨʘʭ ʚ ʜʘʥʥʳʭ ʧʨʠʤʝʥʷʝʪʩʷ ʙʠʙʣʠʦʪʝʢʘ 

Matplotlib ï ʥʠʟʢʦʫʨʦʚʥʝʚʘʷ ʙʠʙʣʠʦʪʝʢʘ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʥʘʩʪʨʦʝʢ. 

Matplotlib ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʪʝʢʩʪʦʚʳʝ ʙʣʦʢʠ ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʛʨʘʬʠʢʦʚ, ʧʨʠ 

ʵʪʦʤ ʧʦʜʜʝʨʞʠʚʘʝʪ ʢʠʨʠʣʣʠʮʫ. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʶʪ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʝ 

ʠʥʪʝʨʬʝʡʩʳ. ʄʥʦʛʠʝ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʝ ʠʥʪʝʨʬʝʡʩʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʙʠʙʣʠʦʪʝʢʦʡ Matplotlib 

ʜʦʩʪʫʧʥʳ ʚ Pandas ï Python-ʙʠʙʣʠʦʪʝʢʝ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 

Pandas ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʫʜʦʙʥʳʡ ʜʦʩʪʫʧ ʢ ʪʘʙʣʠʯʥʳʤ ʜʘʥʥʳʤ, ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ 

ʩʚʦʜʥʳʝ ʪʘʙʣʠʮʳ, ʚʳʧʦʣʥʷʪʴ ʛʨʫʧʧʠʨʦʚʢʠ, ʨʠʩʦʚʘʪʴ ʛʨʘʬʠʢʠ ʥʘ ʧʦʣʫʯʝʥʥʳʭ ʥʘʙʦʨʘʭ 

ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ Matplotlib ʠ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ Pandas ʩʦʟʜʘʝʪ ʬʨʝʡʤʳ ʜʘʥʥʳʭ ï DataFrame ï 

ʧʨʦʠʥʜʝʢʩʠʨʦʚʘʥʥʳʝ ʤʥʦʛʦʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʟʥʘʯʝʥʠʡ (ʪʘʙʣʠʮʳ ʜʘʥʥʳʭ) ʠ ʜʘʣʝʝ ʩ ʥʠʤʠ 

ʧʦʥʷʪʥʦ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦ ʨʘʙʦʪʘʝʪ. 

ɼʣʷ ʙʳʩʪʨʦʛʦ ʠ ʧʨʦʩʪʦʛʦ ʩʦʟʜʘʥʠʷ ʛʨʘʬʠʢʦʚ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʠʥʪʝʨʬʝʡʩ 

Pyplot, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʛʦʪʦʚʦʝ ʨʝʰʝʥʠʝ ʠ ʥʘʩʪʨʦʠʪʴ ʙʘʟʦʚʳʝ ʧʘʨʘʤʝʪʨʳ 

ʛʨʘʬʠʢʘ. 

ɼʣʷ ʙʦʣʝʝ ʩʧʝʮʠʬʠʯʥʳʭ ʟʘʜʘʯ ʠʩʧʦʣʴʟʫʶʪ ʙʠʙʣʠʦʪʝʢʠ Seaborn ʠ Bokeh. Seaborn-

ʙʠʙʣʠʦʪʝʢʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ Matplotlib, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʦʩʪʨʦʝʥʠʝ ʩʣʦʞʥʳʭ ʜʠʘʛʨʘʤʤ ʩ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʚʠʜʝ ʮʚʝʪʘ, ʛʨʘʬʠʢʠ ʠ ʧʝʨʝʤʝʥʥʳʭ ʠ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʚʠʟʫʘʣʠʟʘʮʠʶ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ (ʪʝʧʣʦʚʳʝ ʢʘʨʪʳ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʧʨ.), Bokeh ï ʥʝ ʟʘʚʠʩʷʱʘʷ ʦʪ Matplotlib ʙʠʙʣʠʦʪʝʢʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴʶ ʧʦ ʢʨʫʧʥʳʤ ʠʣʠ ʧʦʪʦʢʦʚʳʤ ʥʘʙʦʨʘʤ 

ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʯʘʱʝ ʚʩʝʛʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʧʨʝʟʝʥʪʘʮʠʡ ʥʘ web-

ʩʘʡʪʘʭ. ɺ Python, ʢʨʦʤʝ ʪʦʛʦ, ʜʦʩʪʫʧʥʳ R-ʙʠʙʣʠʦʪʝʢʘ Ggplot2, Plotly, Pygal ʠ ʜʨ. [6]. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʘʡʪʘ 

ʈʦʩʩʪʘʪʘ www.gks.ru. 

ʉʦʛʣʘʩʥʦ ʤʝʪʦʜʦʣʦʛʠʠ Data Science ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʤʝʨʘ ʚʳʧʦʣʥʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: ʦʧʨʝʜʝʣʝʥʠʝ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʙʦʨ ʜʘʥʥʳʭ, ʧʦʜʛʦʪʦʚʢʘ ʜʘʥʥʳʭ, 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʘʥʥʳʭ [1]. 

ʕʪʘʧʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠʤʝʨʝ ʧʦʩʪʘʚʣʝʥʳ 

http://matplotlib.org/
http://matplotlib.org/
http://matplotlib.org/
http://pandas.pydata.org/
http://matplotlib.org/
http://pandas.pydata.org/
http://matplotlib.org/
http://matplotlib.org/
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ʩʣʝʜʫʶʱʠʝ ʮʝʣʠ:  

1. ɺʳʷʚʠʪʴ ʜʠʥʘʤʠʢʫ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʨʘʟʨʝʟʝ ʌʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ (ʌʆ): 
ʚʳʜʝʣʠʪʴ ʣʠʜʝʨʦʚ, ʘʫʪʩʘʡʜʝʨʦʚ ʠ ʥʘʠʙʦʣʝʝ ʨʝʟʫʣʴʪʘʪʠʚʥʳʝ ʛʦʜʳ. 

2. ɺʳʷʚʠʪʴ ʘʥʘʣʦʛʠʯʥʫʶ ʜʠʥʘʤʠʢʫ ʦʪʜʝʣʴʥʦ ʧʦ ʢʘʞʜʦʤʫ ʌʆ. 

3. ɺʳʷʚʠʪʴ ʜʠʥʘʤʠʢʫ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʈʌ ʚ ʮʝʣʦʤ ʧʦ ʛʦʜʘʤ. 

 

ʉʙʦʨ ʜʘʥʥʳʭ 

ɼʘʥʥʳʝ ʈʦʩʩʪʘʪʘ ʭʨʘʥʷʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʬʘʡʣʘʭ Excel-, HTML-, CSV-

ʬʦʨʤʘʪʦʚ ʠ ʜʦʩʪʫʧʥʳ ʜʣʷ ʟʘʛʨʫʟʢʠ. 

ɺ ʧʨʠʤʝʨʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʘʥʥʳʝ ʚ ʬʦʨʤʘʪʝ çʏʠʩʣʦ ʘʙʦʥʝʥʪʩʢʠʭ ʫʩʪʨʦʡʩʪʚ 

ʧʦʜʚʠʞʥʦʡ ʨʘʜʠʦʪʝʣʝʬʦʥʥʦʡ (ʩʦʪʦʚʦʡ) ʩʚʷʟʠ ʥʘ 1000 ʯʝʣʦʚʝʢè (phone.xls, 964 ʂʙ, 

30.01.2020), ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʨʘʟʜʝʣʝ çʆʬʠʮʠʘʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘè/çʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ 

ʨʘʟʚʠʪʠʝ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠè/çɼʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʬʝʨʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡè ʧʦ ʘʜʨʝʩʫ 

https://gks.ru/folder/11189. 

 

ʇʦʜʛʦʪʦʚʢʘ ʜʘʥʥʳʭ 

ʇʦʜʛʦʪʦʚʢʘ ʜʘʥʥʳʭ ʚʢʣʶʯʘʝʪ ʦʯʠʩʪʢʫ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ 

ʜʘʥʥʳʭ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠʤʝʨʝ ʚʳʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ. 

1. ʆʯʠʩʪʢʘ ʜʘʥʥʳʭ: ʠʟʤʝʥʝʥʠʝ ʨʘʟʜʝʣʠʪʝʣʷ ʜʘʥʥʳʭ ʥʘ ʩʠʤʚʦʣ ç;è, ʠʟʤʝʥʝʥʠʝ 
ʠʥʜʝʢʩʘ ʥʘ ʟʥʘʯʝʥʠʷ ʚ ʢʦʣʦʥʢʝ 'Datʘ' (ʣʠʩʪʠʥʛ 1): 

 

 
ʃʠʩʪʠʥʛ 1. ʏʪʝʥʠʝ ʜʘʥʥʳʭ ʚ Python (Anaconda) 

 

2. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʧʫʪʝʤ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʠʷ ʤʘʩʩʠʚʘ ʜʣʷ ʫʜʦʙʩʪʚʘ 
ʜʘʣʴʥʝʡʰʝʡ ʚʠʟʫʘʣʠʟʘʮʠʠ. 

3. ʂʦʤʙʠʥʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʥʝ ʧʨʦʠʟʚʦʜʠʣʦʩʴ, ʪ.ʢ. ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ 

ʧʨʝʜʧʦʣʘʛʘʣʘ ʚʢʣʶʯʝʥʠʝ ʜʘʥʥʳʭ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʠʩʪʦʯʥʠʢʦʚ. 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʘʥʥʳʭ 

ʅʘ ʵʪʘʧʝ ʚʳʧʦʣʥʷʝʪʩʷ ʫʛʣʫʙʣʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʜʘʥʥʳʭ, ʜʣʷ ʯʝʛʦ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʦʪ ʧʨʦʩʪʳʭ ʛʨʘʬʠʢʦʚ ʜʦ ʩʣʦʞʥʳʭ ʜʠʘʛʨʘʤʤ. 

ɼʣʷ ʨʠʩʦʚʘʥʠʷ ʛʨʘʬʠʢʦʚ ʥʘ ʧʦʣʫʯʝʥʥʳʭ ʥʘʙʦʨʘʭ ʜʘʥʥʳʭ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʠʙʣʠʦʪʝʢʘ Matplotlib ʠ ʤʦʜʫʣʴ Pyplot (ʨʠʩʫʥʦʢ 1). 

ɻʨʘʬʠʢ ʧʦʢʘʟʳʚʘʝʪ ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʮʝʣʦʤ ʧʦ ʈʌ. ɿʘʤʝʪʥʦ ʣʠʜʠʨʦʚʘʥʠʝ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʌʆ ʠ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʌʆ ʠ ʦʪʩʪʘʚʘʥʠʝ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʌʆ. ɺʳʩʪʫʧ 

ʥʘ ʛʨʘʬʠʢʝ ʌʆ ʦʙʨʘʟʦʚʘʥ ʩʪʘʪʠʩʪʠʢʦʡ ʖʞʥʦʛʦ ʌʆ 2005 ʛ. ʇʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘ 

ʦʪʜʝʣʴʥʦ ʧʦ ʖʞʥʦʤʫ ʌʆ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʣʠʜʝʨʦʤ ʚ ʧʦʜʢʣʶʯʝʥʠʠ ʫʩʪʨʦʡʩʪʚ ʧʦʜʚʠʞʥʦʡ 
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ʨʘʜʠʦʪʝʣʝʬʦʥʥʦʡ (ʩʦʪʦʚʦʡ) ʩʚʷʟʠ ʷʚʣʷʣʠʩʴ ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ, ʈʝʩʧʫʙʣʠʢʘ ɸʜʳʛʝʷ ʠ 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʣʤʳʢʠʷ, ʦʜʥʘʢʦ ʜʚʘ ʧʦʩʣʝʜʥʠʭ ʨʝʛʠʦʥʘ, ʧʦʢʘʟʘʚ ʭʦʨʦʰʠʡ ʨʦʩʪ ʚ 2005 ʛ., 

ʩʥʠʟʠʣʠ ʦʙʲʝʤʳ ʢ 2017 ʛ. 

 

 
ʈʠʩʫʥʦʢ 1. ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʨʘʟʨʝʟʝ ʌʆ ʠ ʈʌ ʚ ʮʝʣʦʤ 

 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʷ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʠ ʘʢʪʫʘʣʴʥʦʩʪʠ ʟʘʜʘʯ ʧʦ 

ʨʘʙʦʪʝ ʩ ʥʠʤʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python ʢʘʢ ʥʝʩʣʦʞʥʳʡ ʠ 

ʵʬʬʝʢʪʠʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ. 

ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʠʟ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ 

ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʜʠʥʘʤʠʢʝ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʚ 

ʨʘʟʥʳʝ ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʠ ʥʘ ʨʘʟʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʚʳʧʦʣʥʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʚʦʙʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ ʨʘʙʦʪʫ ʩ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ. 

ʂʨʦʤʝ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʙʦʪʘʪʴ ʩ ʜʘʥʥʳʤʠ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʠ 

ʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʦʚ Python ʠʤʝʝʪ ʨʘʟʚʠʪʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʠʥʪʝʛʨʘʮʠʠ ʩ ʜʨʫʛʠʤʠ 

ʩʠʩʪʝʤʘʤʠ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ 

ʩʠʩʪʝʤ ʠ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ Python ʢʘʢ ʩʨʝʜʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʝ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʦʩʢʦʣʴʢʫ ʪʨʝʙʫʝʪ ʟʥʘʥʠʝ ʦʩʥʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ Python, ʦʜʥʘʢʦ 

Python ʧʨʦʩʪ ʚ ʦʩʚʦʝʥʠʠ ʠ ʠʤʝʝʪ ʭʦʨʦʰʠʝ ʩʨʝʜʩʪʚʘ ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʢʘʢ ʩʦ 

ʩʪʦʨʦʥʳ ʨʘʟʨʘʙʦʪʯʠʢʘ, ʪʘʢ ʠ ʩʦ ʩʪʦʨʦʥʳ ʦʧʳʪʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʨʫʧʥʝʡʰʠʝ ʥʝʬʪʷʥʳʝ ʢʦʤʧʘʥʠʠ ʈʦʩʩʠʠ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʦʡ ʧʘʜʝʥʠʷ ʜʦʙʳʯʠ ʥʝʬʪʷʥʦʛʦ ʩʳʨʴʷ ʥʘ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ 

ʥʝʬʪʝʥʦʩʥʳʭ ʧʣʘʩʪʘʭ. ʕʪʦ ʧʦʜʪʘʣʢʠʚʘʝʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʠʩʢʘ ʠ ʚʥʝʜʨʝʥʠʷ ʚʩʝ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʜʦʙʳʯʠ ʥʝʬʪʷʥʦʛʦ ʩʳʨʴʷ. ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ 

ʦʙʲʝʤʘ ʚʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠʤʝʥʠʤʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʤʝʪʦʜʘʤʠ 

ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

 

Abstract. Currently, the largest oil companies in Russia are facing the problem of 

falling production of crude oil in the exploited oil reservoirs. This leads to the need to search 

for and implement more and more effective field modeling tools in order to improve the 

performance of crude oil production. The article analyzes modern methods of modeling oil 

fields , their effectiveness in conditions of insufficient input information, and their applicability 

and the availability of working with neural network modeling methods to a wide range of 

specialists. 
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ʉʦʚʨʝʤʝʥʥʘʷ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʘʷ ʥʘʫʢʘ ʧʨʦʜʚʠʥʫʣʘʩʴ ʜʦʩʪʘʪʦʯʥʦ ʜʘʣʝʢʦ ʚ 

ʚʦʧʨʦʩʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

ʄʦʜʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʝʢʫʱʠʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ, ʠʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʝ ʨʘʩʯʝʪʦʚ ʤʦʜʝʣʠ ʧʦʜʙʠʨʘʝʪʩʷ ʦʧʪʠʤʘʣʴʥʘʷ ʩʪʨʘʪʝʛʠʷ 

ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ [1, ʉ. 330-333]. 

ʈʘʟʣʠʯʥʳʝ ʪʠʧʳ ʤʦʜʝʣʝʡ ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ 

ʟʘʨʫʙʝʞʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ: HydraôSym, Eclipse 

ʢʦʤʧʘʥʠʠ Schlumberger, ROXAR Tempest More. 

ɼʘʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ ʧʦʟʚʦʣʷʶʪ ʨʝʘʣʠʟʦʚʘʪʴ ʤʦʜʝʣʴ ʧʣʘʩʪʘ ʠ 

ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ ʥʘ ʦʩʥʦʚʝ ʛʝʦʣʦʛʦ-ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ [2, ʉ. 333-335]. 

ʂ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʤ ʤʦʜʝʣʷʤ, ʜʦʙʘʚʣʷʶʪʩʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ, ʥʘ ʦʩʥʦʚʝ ʥʝʡʨʦʩʝʪʝʚʳʭ ʤʝʪʦʜʦʚ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʆʜʥʘʢʦ, ʢʘʞʜʘʷ ʠʟ ʤʝʪʦʜʠʢ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ ʥʝʩʝʪ ʚ ʩʝʙʝ ʨʷʜ 

ʪʨʫʜʥʦʩʪʝʡ. 

ʏʘʩʪʦ, ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʝʡ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠʤʝʝʪ ʤʝʩʪʦ ʥʝʜʦʩʪʘʪʦʢ 

ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥ, ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʢʝʨʥʘ, ʰʣʘʤʘ, 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʞʠʤʘʝʤʦʩʪʠ ʬʣʶʠʜʦʚ, ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʣʠʙʦ ʵʪʠ 

ʜʘʥʥʳʝ ʠʩʢʘʞʝʥʳ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʤʦʜʝʣʠ ʨʝʘʣʴʥʦʤʫ ʬʠʟʠʯʝʩʢʫʶ 

ʦʙʲʝʢʪʫ ʥʝʚʦʟʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʧʦʣʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ [3, ʉ. 335-338]. 

ʉʦʟʜʘʪʝʣʷʤ ʧʨʠʭʦʜʠʪʩʷ ʚʳʙʠʨʘʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʪʨʝʙʦʚʘʥʠʡ (ʨʠʩʫʥʦʢ 1). 

 

 

ʈʠʩʫʥʦʢ 1. ʊʨʝʙʦʚʘʥʠʷ ʢ ʢʦʥʝʯʥʦʡ ʤʦʜʝʣʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʜʘʥʥʳʡ ʚʳʙʦʨ 

ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʝʥ, ʪʘʢ ʢʘʢ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʪʦʯʥʦʩʪʠ 

ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʫʞʝ ʥʘ ʵʪʘʧʝ ʩʦʟʜʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʙʦʨ ʨʘʟʤʝʨʥʦʩʪʠ ʩʝʪʢʠ, 

ʟʘʜʘʶʪʩʷ PVT ʩʚʦʡʩʪʚʘ ʬʣʶʠʜʦʚ, ʜʘʥʥʳʝ ʧʦ ʩʢʚʘʞʠʥʘʤ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʛʣʫʙʦʢʘʷ 

ʘʜʘʧʪʘʮʠʷ ʤʦʜʝʣʠ. ʅʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʛʨʝʰʥʦʩʪʴ ʵʪʠʭ ʜʘʥʥʳʭ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 10-

20% [4, ʉ. 359-362]. ʀʭ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʨʫʜʥʦʩʪʴʶ ʠʟʤʝʨʝʥʠʷ, ʦʰʠʙʢʘʤʠ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʥʝʩʦʚʝʨʰʝʥʩʪʚʦʤ ʪʝʭʥʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʫʯʝʪʘ. ʕʪʦ 
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ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʵʪʘʧ ʛʨʫʙʦʡ ʘʜʘʧʪʘʮʠʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʥʝ 

ʩʪʨʦʛʦʡ ʠ ʪʦʯʥʦʡ ʥʘʫʯʥʦʡ ʤʝʪʦʜʠʢʦʡ, ʘ ʩʢʦʨʝʝ ʠʥʪʫʠʪʠʚʥʳʤ ʧʦʜʭʦʜʦʤ ʩʦʟʜʘʪʝʣʷ ʢ 

ʤʦʜʝʣʠ [5, ʉ. 238-243]. 

ʂʨʦʤʝ ʪʦʛʦ, ʵʪʘʧ ʘʜʘʧʪʘʮʠʠ ʠ ʧʦʜʛʦʥʢʠ ʟʥʘʯʝʥʠʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʩʢʚʘʞʠʥ ʜʘʞʝ 

ʜʣʷ ʥʝʙʦʣʴʰʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘ ʵʪʘʧʝ ʘʜʘʧʪʘʮʠʠ ʤʦʜʝʣʠ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʚʨʝʤʝʥʥʳʭ 

ʠ ʪʦʯʥʳʭ ʫʩʠʣʠʡ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʆʥ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʦʪ ʦʜʥʦʛʦ ʜʦ ʪʨʝʭ ʤʝʩʷʮʝʚ ʨʘʙʦʪʳ 

ʰʝʩʪʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ɺ ʫʩʣʦʚʠʷʭ ʯʘʩʪʠʯʥʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʣʫʯʰʝ ʧʦʢʘʟʳʚʘʝʪ ʩʝʙʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʤʝʪʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʚʩʝ ʯʘʱʝ 

ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʟʘʜʘʯʘʭ ʥʝʬʪʝʜʦʙʳʯʠ.  

ɼʘʥʥʳʡ ʤʝʪʦʜ ʫʩʧʝʰʥʦ ʧʦʢʘʟʳʚʘʝʪ ʩʝʙʷ ʚ ʤʦʤʝʥʪʘʭ, ʢʦʛʜʘ ʩʫʱʝʩʪʚʫʝʪ ʥʝʢʦʪʦʨʘʷ 

ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʚʭʦʜʥʦʡ ʠ ʚʳʭʦʜʥʦʡ (ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ) ʚʝʣʠʯʠʥʦʡ, ʧʦʪʦʤʫ ʢʘʢ ʚ 

ʦʩʥʦʚʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʣʝʞʠʪ ʢʦʥʮʝʧʮʠʷ çʯʝʨʥʦʛʦ ʷʱʠʢʘè, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʣʝʞʠʪ ʥʝ 

ʘʥʘʣʠʟ, ʘ ʩʠʥʪʝʟ ʢʦʤʧʦʥʝʥʪ [6, ʉ. 36-41]. 

ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʩʝʪʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʠʩʢ ʬʫʥʢʮʠʠ, ʥʘʠʙʦʣʝʝ ʪʦʯʥʦ 

ʦʧʠʩʳʚʘʶʱʝʡ ʚʭʦʜʥʫʶ-ʚʳʭʦʜʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ, ʘ ʧʦʪʦʤʫ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʪʦʯʥʳʝ 

ʧʨʦʛʥʦʟʳ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʠʩʢʘʞʝʥʥʳʤ ʜʘʥʥʳʤ ʠ ʚ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʥʝʢʦʪʦʨʳʭ ʠʟ 

ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ [7, ʉ. 20]. 

ʆʩʥʦʚʥʦʡ ʞʝ ʪʨʫʜʥʦʩʪʴʶ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʥʝʡʨʦʩʝʪʝʚʳʭ ʤʦʜʝʣʝʡ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ 

ʘʨʭʠʪʝʢʪʫʨʳ, ʦʪʚʝʯʘʶʱʝʡ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʠ ʤʦʜʝʣʠ, ʘ ʪʘʢʞʝ ʥʠʟʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʙʝʣʦʚ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

ɺ ʦʙʣʘʩʪʴ ʟʘʜʘʯ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʡ ʛʝʦʣʦʛʠʠ, ʨʝʰʘʝʤʳʭ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ 

ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʤʦʛʫʪ ʚʭʦʜʠʪʴ: 

ī ʧʨʦʛʥʦʟ ʜʦʙʳʯʠ ʥʝʬʪʠ ʢʘʢ ʜʣʷ ʛʨʫʧʧʳ ʩʢʚʘʞʠʥ, ʪʘʢ ʠ ʜʣʷ ʢʘʞʜʦʡ ʚ 
ʦʪʜʝʣʴʥʦʩʪʠ, 

ī ʦʮʝʥʢʘ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʩʢʚʘʞʠʥ, 

ī ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʚʘʞʠʥ ʧʦ ʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ, 

ī ʧʨʦʛʥʦʟ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʜʝʙʠʪʦʚ ʠ ʧʣʘʩʪʦʚʳʭ ʜʘʚʣʝʥʠʡ ʩʢʚʘʞʠʥ [8, ʉ. 487-

494]. 

ʊʘʢʞʝ, ʢʨʦʤʝ ʟʘʜʘʯ ʥʝʬʪʝʜʦʙʳʯʠ, ʥʝʡʨʦʩʝʪʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʫʩʧʝʰʥʦ ʥʘʭʦʜʷʪ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ ʭʠʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʢʦʤʧʣʝʢʩʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʥʝʬʪʝʧʨʦʚʦʜʦʚ ʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʮʝʩʩʘʤʠ ʛʘʟʦʜʦʙʳʯʠ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. 

ʇʝʨʝʜ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʠʩʩʣʝʜʫʝʤʦʡ ʩʠʩʪʝʤʳ, ʢ ʧʨʠʤʝʨʫ ʥʝʬʪʝʥʦʩʥʦʛʦ ʧʣʘʩʪʘ, 

ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʰʘʛʘʤʠ ʷʚʣʷʶʪʩʷ 

ï ʧʦʜʛʦʪʦʚʢʘ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ, 

ï ʦʧʨʝʜʝʣʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʩʝʪʠ ʠ ʘʣʛʦʨʠʪʤʘ ʦʙʫʯʝʥʠʷ ʩ ʧʘʨʘʤʝʪʨʘʤʠ [9, ʉ. 78-

92]. 

ʇʦʜʛʦʪʦʚʢʘ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʜʙʦʨʝ ʟʥʘʯʝʥʠʡ ʩ ʥʘʠʚʳʩʰʝʡ 

ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʡ ʩʚʷʟʴʶ. ʅʝʡʨʦʥʥʘʷ ʩʝʪʴ ʩʪʨʦʠʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ 

ʜʘʥʥʳʭ ʩʚʷʟʝʡ. 

ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʚʘʞʥʦ ʩʣʝʜʠʪʴ ʟʘ ʪʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʢʘʢ 

ʩʢʦʨʦʩʪʴ ʦʙʫʯʝʥʠʷ, ʩʨʝʜʥʷʷ ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ʦʰʠʙʢʘ [10, ʉ. 25]. 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʦʟʜʘʥʠʷ ʥʝʡʨʦʩʝʪʝʚʦʡ ʤʦʜʝʣʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ (ʨʠʩʫʥʦʢ 2). 

 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʨʦʮʝʩʩʘʭ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝʬʪʝʜʦʙʳʯʠ ʩ 

ʧʦʤʦʱʴʶ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʩʧʝʮʠʘʣʠʩʪʳ ʚʩʝ ʝʱʝ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ 

ʧʨʦʙʣʝʤʦʡ ʪʨʫʜʦʝʤʢʦʩʪʠ ʠ ʩʣʦʞʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ, ʥʠʟʢʦʡ 



ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʅɸʋʂɽ, ʆɹʈɸɿʆɺɸʅʀʀ ʀ ʇʈʆʀɿɺʆɼʉʊɺɽ 

 

[62] 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʜʦʩʪʫʧʥʦʩʪʴʶ ʩʠʩʪʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʪʩʫʪʩʪʚʠʝʤ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʩʦʟʜʘʥʥʳʭ ʤʦʜʝʣʝʡ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʠ. 

ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʜʘʥʥʳʝ ʧʨʦʙʣʝʤʳ ʤʦʛʫʪ ʙʳʪʴ ʨʝʰʝʥʳ ʧʫʪʝʤ ʙʦʣʝʝ ʦʙʰʠʨʥʦʛʦ 

ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʘʢʝʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘ 

ʦʩʥʦʚʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 

 

 

ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ ʧʨʠ ʧʦʤʦʱʠ ʀʅʉ 
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ɸʥʥʦʪʘʮʠʷ. ɼʣʷ ʩʢʨʳʪʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ 

ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʜʘʥʥʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʷʶʪ ʤʝʪʦʜʳ ʩʢʨʳʪʥʦʛʦ ʚʥʝʜʨʝʥʠʷ 

ʢʦʥʪʨʦʣʴʥʳʭ ʜʘʥʥʳʭ ʚ ʠʟʦʙʨʘʞʝʥʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʩʢʨʳʪʥʦʛʦ ʚʥʝʜʨʝʥʠʷ 

ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʩʫʙʠʥʪʝʨʚʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʨʘʤʢʘʭ ʢʦʩʠʥʫʩ 
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[64] 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʝʜʣʦʞʝʥ ʧʦʜʭʦʜ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʩʫʙʠʥʪʝʨʚʘʣʴʥʳʭ ʤʘʪʨʠʮ ʢ 

ʚʳʯʠʩʣʝʥʠʶ ʜʦʣʝʡ ʵʥʝʨʛʠʠ ʢʦʩʠʥʫʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʟʘʜʘʥʥʳʭ ʯʘʩʪʦʪʥʳʭ 

ʩʫʙʠʥʪʝʨʚʘʣʘʭ, ʥʘ ʢʦʪʦʨʳʝ ʨʘʟʙʠʚʘʝʪʩʷ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʩʠʥʫʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

ʇʨʠʚʝʜʝʥʳ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʨʘʙʦʪʝ ʯʘʩʪʦʪʥʳʭ ʩʫʙʠʥʪʝʨʚʘʣʦʚ, ʘ 

ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʳ ʩʦʦʪʥʦʰʝʥʠʷ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʩʫʙʠʥʪʝʨʚʘʣʴʥʳʭ 

ʤʘʪʨʠʮ ʢʦʩʠʥʫʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ʈʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʚʳʙʦʨʘ ʧʦʜʤʥʦʞʝʩʪʚʘ 

ʩʫʙʠʥʪʝʨʚʘʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʢʨʳʪʥʦʛʦ ʚʥʝʜʨʝʥʠʷ, ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʦʣʝʡ ʵʥʝʨʛʠʠ ʠʟʦʙʨʘʞʝʥʠʷ-ʢʦʥʪʝʡʥʝʨʘ ʧʦ ʩʫʙʠʥʪʝʨʚʘʣʘʤ. ʈʘʟʨʘʙʦʪʘʥ 

ʤʝʪʦʜ ʚʥʝʜʨʝʥʠʷ ʙʠʪʦʚʳʭ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʤʦʜʠʬʠʢʘʮʠʠ ʧʨʦʝʢʮʠʡ ʠʟʦʙʨʘʞʝʥʠʷ-

ʢʦʥʪʝʡʥʝʨʘ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʚʝʢʪʦʨʳ ʩʫʙʠʥʪʝʨʚʘʣʴʥʳʭ ʤʘʪʨʠʮ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʙʣʠʟʢʠʤ ʢ ʝʜʠʥʠʮʝ ʠʭ ʩʦʙʩʪʚʝʥʥʳʤ ʯʠʩʣʘʤ. ʅʘ ʦʩʥʦʚʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʝʪʦʜʘ 

ʩʫʙʠʥʪʝʨʚʘʣʴʥʦʛʦ ʩʢʨʳʪʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʠʟʦʙʨʘʞʝʥʠʷ ʚ 

ʨʘʤʢʘʭ ʢʦʩʠʥʫʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩ ʧʦʟʠʮʠʡ ʩʢʨʳʪʥʦʩʪʠ, ʦʙʲʝʤʘ ʚʥʝʜʨʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. 

 

Abstract. For hidden control of the use and distribution of multimedia data, the methods 

of control data hidden embedding into images are currently used. In this paper we propose the 

method of data hidden embedding based on subinterval image analysis within the cosine 

transform. The proposed approach is based on the use of subintervals matrices for computing 

the image cosine transform energy share in the given frequency subintervals, which are built 

by splitting the domain of the cosine transform. In the paper we describe the expressions for the 

construction of the frequency subintervals, and the relationships for calculating values of 

subinterval matrices elements within the cosine transform. A method for selecting subintervals 

used for hidden embedding is developed based on the analysis of the distribution of image-

container energy shares across the subintervals. A method for bit data embedding is developed 

based on modifying the projections of the image-container onto eigenvectors corresponding to 

the subinterval matrices eigenvalues that are close to one. Based on a computational 

experiment, the effectiveness of the developed method of control data subinterval hidden 

embedding into images within the cosine transform is demonstrated from the positions of 

secrecy, the volume of embedded information and resistance to external influences. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʢʨʳʪʥʦʝ ʚʥʝʜʨʝʥʠʝ, ʠʟʦʙʨʘʞʝʥʠʝ-ʢʦʥʪʝʡʥʝʨ, ʢʦʩʠʥʫʩ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʯʘʩʪʦʪʥʳʡ ʩʫʙʠʥʪʝʨʚʘʣ, ʜʦʣʷ ʵʥʝʨʛʠʠ, ʩʦʙʩʪʚʝʥʥʳʝ ʚʝʢʪʦʨʳ, 

ʩʫʙʠʥʪʝʨʚʘʣʴʥʘʷ ʤʘʪʨʠʮʘ 

 

Keywords: hidden embedding, image-container, cosine transform, frequency 

subinterval, energy share, eigenvectors, subinterval matrix  

 

ʉʢʨʳʪʥʦʝ ʚʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʠʟʦʙʨʘʞʝʥʠʷ (ʩʪʝʛʘʥʦʛʨʘʬʠʷ) [1, ʉ. 70-75] 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʩʢʨʳʪʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʜʘʥʥʳʭ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʪʘʢʦʛʦ ʢʦʥʪʨʦʣʷ ʩʚʷʟʘʥʘ ʩ 

ʨʝʰʝʥʠʝʤ ʟʘʜʘʯ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ: ʯʝʨʪʝʞʠ, 

ʩʭʝʤʳ, ʢʘʨʪʳ, ʚʠʜʝʦʟʘʧʠʩʠ ʢʦʥʬʝʨʝʥʮʠʡ ʠ ʜʨ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʢʨʳʪʥʦ ʚʥʝʜʨʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʝʞʠʤʝ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʚʥʝʜʨʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʠʩʪʦʯʥʠʢʝ ʩʦʟʜʘʥʠʷ ʠʣʠ ʦʬʠʮʠʘʣʴʥʦʤ 

ʧʦʣʴʟʦʚʘʪʝʣʝ ʠʟʚʣʝʢʘʝʪ ʠ ʘʥʘʣʠʟʠʨʫʝʪ ʢʦʥʪʨʦʣʠʨʫʶʱʝʝ ʣʠʮʦ. 

ʄʝʪʦʜ ʩʢʨʳʪʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʩʫʙʠʥʪʝʨʚʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʨʘʤʢʘʭ ʢʦʩʠʥʫʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ. 
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ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ pD  ʜʚʫʤʝʨʥʦʛʦ ʢʦʩʠʥʫʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʢʨʫʛʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ u  ʠ v : 

 

}0,0|),{( ppp <¢<¢= vuvuD , 

 

ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ 21 RR³  ʥʝ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʯʘʩʪʦʪʥʳʭ ʧʦʜʦʙʣʘʩʪʝʡ (ʩʫʙʠʥʪʝʨʚʘʣʦʚ) 

21rrV , 11 ,...,2,1 Rr = , 22 ,...,2,1 Rr = , ʩʣʝʜʫʶʱʝʛʦ ʚʠʜʘ (ʨʠʩʫʥʦʢ 1): 

 

 

ʈʠʩʫʥʦʢ 1. ʉʫʙʠʥʪʝʨʚʘʣ 
21rrV  ʚ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʩʠʥʫʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

 

},|),{( 2211

21 2121
rrrr

rr vvvuuuvuV <¢<¢= , 

 

ʛʜʝ 

pp <<¢<<¢ 2211
2121 0,0
rrrr

vvuu . 

 

ʇʫʩʪʴ ʠʟʦʙʨʘʞʝʥʠʝ, ʚ ʢʦʪʦʨʦʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʢʨʳʪʥʦʝ ʚʥʝʜʨʝʥʠʝ 

(ʠʟʦʙʨʘʞʝʥʠʝ-ʢʦʥʪʝʡʥʝʨ), ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʤʘʪʨʠʮʳ ʷʨʢʦʩʪʠ ʝʛʦ ʧʠʢʩʝʣʝʡ 

)( ikf=F , 1,...,2,1 Ni= , 2,...,2,1 Nk= , ʨʘʟʤʝʨʥʦʩʪʠ 21 NN ³ . 

ɼʣʷ ʢʘʞʜʦʛʦ ʩʫʙʠʥʪʝʨʚʘʣʘ 
21rrV  ʚʳʯʠʩʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʝʤʫ ʜʦʣʷ 

21rrP  

ʵʥʝʨʛʠʠ )(FE  (ʢʚʘʜʨʘʪ ʝʚʢʣʠʜʦʚʦʡ ʥʦʨʤʳ) ʠʟʦʙʨʘʞʝʥʠʷ ʌ ʚ ʨʘʤʢʘʭ ʢʦʩʠʥʫʩ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʣʝʜʫʶʱʝʛʦ ʩʦʦʪʥʦʰʝʥʠʷ [2, ʉ. 6-10]: 
 

)(
21

21 F
=

E

E
P

rr

rr , 

 

ʛʜʝ 
21rrE  ï ʯʘʩʪʴ ʵʥʝʨʛʠʠ ʠʟʦʙʨʘʞʝʥʠʷ ʌ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʩʫʙʠʥʪʝʨʚʘʣʫ 

21rrV , 

 

)(
2121

T
rrrr HGtrE FF= , 

)(FE  ï ʵʥʝʨʛʠʷ (ʢʚʘʜʨʘʪ ʝʚʢʣʠʜʦʚʦʡ ʥʦʨʤʳ) ʠʟʦʙʨʘʞʝʥʠʷ ʌ ʚ ʨʘʤʢʘʭ ʢʦʩʠʥʫʩ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, 

)()(
2 TtrE FF=F=F , 

 

    0 

 
1

1
r

u  
 

1
2
r

u  

 
 

    p 

v 

21rrV  

u 

2
1
r

v        2
2
r

v       p 

 



ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʅɸʋʂɽ, ʆɹʈɸɿʆɺɸʅʀʀ ʀ ʇʈʆʀɿɺʆɼʉʊɺɽ 

 

[66] 

ʦʧʝʨʘʮʠʷ ()tr  ï ʦʧʝʨʘʮʠʷ ʚʳʯʠʩʣʝʥʠʷ ʩʣʝʜʘ ʤʘʪʨʠʮʳ,  

ʤʘʪʨʠʮʳ ),( 1

111

r

kir gG = 111 ,...,2,1, Nki = , ʠ ),( 2

222

r

kir hH =  222 ,...,2,1, Nki = , ï 

ʢʚʘʜʨʘʪʥʳʝ, ʩʠʤʤʝʪʨʠʯʥʳʝ, ʩʫʙʠʥʪʝʨʚʘʣʴʥʳʝ ʤʘʪʨʠʮʳ, ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʳʭ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʚʳʨʘʞʝʥʠʷʤʠ [3, ʉ. 20-25]: 
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b , 222 ,...,2,1, Nki = , ʷʚʣʷʶʪʩʷ 

ʵʣʝʤʝʥʪʘʤʠ ʩʫʙʧʦʣʦʩʥʳʭ ʤʘʪʨʠʮ 
1r

A  ʠ 
2r

B  ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ 

[4, ʉ. 100-101]: 
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ʕʣʝʤʝʥʪʳ 1

11

~r

ki
g , 111 ,...,2,1, Nki = , ʠ 2
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ki
h , 222 ,...,2,1, Nki = , ʷʚʣʷʶʪʩʷ 

ʵʣʝʤʝʥʪʘʤʠ ʢʚʘʟʠʩʫʙʠʥʪʝʨʚʘʣʴʥʳʭ ʤʘʪʨʠʮ 
1

~
rG  ʠ 

2

~
rH  ʢʦʩʠʥʫʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ [5, ʉ. 12-

14] 
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ʆʪʤʝʪʠʤ, ʯʪʦ ʩʫʙʠʥʪʝʨʚʘʣʴʥʳʝ ʤʘʪʨʠʮʳ 
1r

G  ʠ 
2r

H  ʧʦʟʚʦʣʷʶʪ ʚʳʜʝʣʠʪʴ 

(ʦʪʬʠʣʴʪʨʦʚʘʪʴ) ʚ ʨʘʤʢʘʭ ʢʦʩʠʥʫʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦʪʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 
21rrY , 

11 ,...,2,1 Rr = , 22 ,...,2,1 Rr = , ʠʟʦʙʨʘʞʝʥʠʷ ʌ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʯʘʩʪʦʪʥʦʤʫ 

ʩʫʙʠʥʪʝʨʚʘʣʫ 
21rrV : 
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2121 rrrr HGY F= . 

 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʫʧʦʨʷʜʦʯʝʥʥʫʶ ʧʦ ʫʙʳʚʘʥʠʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ }
~

{ nP , 

21...,,2,1 RRn= , ʟʥʘʯʝʥʠʡ ʜʦʣʝʡ ʵʥʝʨʛʠʠ }{
21rrP  ʚ ʩʫʙʠʥʪʝʨʚʘʣʘʭ 

21rrV , 11 ,...,2,1 Rr = , 

22 ,...,2,1 Rr = . 

ʊʦʛʜʘ, ʜʣʷ ʩʢʨʳʪʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʥʝʠʥʬʦʨʤʘʮʠʦʥʥʳʝ [6, 

ʉ. 97-100] ʯʘʩʪʦʪʥʳʝ ʩʫʙʠʥʪʝʨʚʘʣʳ 
21rrV , ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʣʝʤʝʥʪʘʤ ʫʧʦʨʷʜʦʯʝʥʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʦʣʝʡ ʵʥʝʨʛʠʠ }
~

{ nP , 211 ,...,1, nnnn += , ʛʜʝ ʜʣʷ ʠʥʜʝʢʩʦʚ 1n  ʠ 2n , 

ʚʳʧʦʣʥʷʶʪʩʷ ʫʩʣʦʚʠʷ: 
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ʛʜʝ 1T  ʠ 2T  ï ʟʘʜʘʥʥʳʝ ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ. 

ɺʝʣʠʯʠʥʘ ʧʦʨʦʛʘ 1T  ʚʳʙʠʨʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʪʨʝʙʦʚʘʥʠʡ ʩʢʨʳʪʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ 

(ʩʪʝʧʝʥʠ ʠʩʢʘʞʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ-ʢʦʥʪʝʡʥʝʨʘ ʩ ʚʥʝʜʨʝʥʥʳʤʠ ʜʘʥʥʳʤʠ). ɺʝʣʠʯʠʥʘ 

ʧʦʨʦʛʘ 2T  ʚʳʙʠʨʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʪʨʝʙʦʚʘʥʠʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʥʝʜʨʝʥʥʳʭ ʜʘʥʥʳʭ ʢ 

ʨʘʟʨʫʰʘʶʱʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ (ʩʪʝʧʝʥʴ ʠʩʢʘʞʝʥʠʷ ʚʥʝʜʨʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʩʣʝ ʠʭ 

ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʠʟʦʙʨʘʞʝʥʠʷ-ʢʦʥʪʝʡʥʝʨʘ). 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʦʮʝʩʩ ʩʢʨʳʪʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʙʠʪʦʚʳʭ ʜʘʥʥʳʭ, ʚ ʚʳʙʨʘʥʥʳʡ ʯʘʩʪʦʪʥʳʡ 

ʩʫʙʠʥʪʝʨʚʘʣ 
21rrV  ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1. ɺʳʧʦʣʥʠʪʴ ʦʧʝʨʘʮʠʶ ʧʨʠʩʚʦʝʥʠʷ: 
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2. ɺʳʯʠʩʣʠʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʯʠʩʣʘ ʠ ʩʦʙʩʪʚʝʥʥʳʝ ʚʝʢʪʦʨʳ ʩʫʙʠʥʪʝʨʚʘʣʴʥʳʭ 

ʤʘʪʨʠʮ 
1

~
rG  ʠ 

2

~
rH . 

3. ʉʦʟʜʘʪʴ ʤʥʦʞʝʩʪʚʘ ʩʦʙʩʪʚʝʥʥʳʭ ʚʝʢʪʦʨʦʚ }{ 11
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r
qQ
C

= , 1,...,2,1 Ji= , ʠ 

}{ 22
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= , 2,...,2,1 Jk= , ʤʘʪʨʠʮ 
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~
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rH , ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʙʣʠʟʢʠʤ ʢ ʝʜʠʥʠʮʝ 

ʩʦʙʩʪʚʝʥʥʳʤ ʯʠʩʣʘʤ (1J  ʠ 2J  ï ʢʦʣʠʯʝʩʪʚʦ ʙʣʠʟʢʠʭ ʢ ʝʜʠʥʠʮʝ ʩʦʙʩʪʚʝʥʥʳʭ ʯʠʩʝʣ 

ʤʘʪʨʠʮ
1

~
rG ʠ

2

~
rH ). 

4. ɺʳʯʠʩʣʠʪʴ ʧʨʦʝʢʮʠʶ 21rr
ikg  ʠʟʦʙʨʘʞʝʥʠʷ ʌ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʚʝʢʪʦʨʳ ʤʘʪʨʠʮ 

1

~
rG  
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ʠ 
2

~
rH  [7, ʉ. 186-187]: 
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5. ɺʳʯʠʩʣʠʪʴ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʧʨʦʝʢʮʠʶ 21~ rr
ikg  ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ 

ʚʥʝʜʨʷʝʤʦʛʦ ʙʠʪʘ mb  ʢʦʥʪʨʦʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ: 
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6. ʄʦʜʠʬʠʮʠʨʦʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ-ʢʦʥʪʝʡʥʝʨ ʩ ʫʯʝʪʦʤ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʟʥʘʯʝʥʠʷ 21~ rr
ikg : 
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7. ʇʦʚʪʦʨʠʪʴ ʧ. 2-6 ʜʣʷ ʚʩʝʭ ʙʠʪ ʚʥʝʜʨʷʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʀʟʚʣʝʯʝʥʠʝ ʠʟ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ F
~

 ʟʥʘʯʝʥʠʷ ʙʠʪʘ mb
~~

 ʢʦʥʪʨʦʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʚʥʝʜʨʝʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ ʩʦʙʩʪʚʝʥʥʳʭ ʚʝʢʪʦʨʦʚ 1r
iq
C

 ʠ 2r
kw
C
, ʚʳʧʦʣʥʷʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
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ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʝʪʦʜʘ ʩʫʙʠʥʪʝʨʚʘʣʴʥʦʛʦ 

ʩʢʨʳʪʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ. 

ʅʘʧʨʠʤʝʨ, ʧʫʩʪʴ ʚʥʝʜʨʷʝʤʘʷ ʢʦʥʪʨʦʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩʦʜʝʨʞʠʪ 32768 ʙʠʪ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʙʠʥʘʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 512Ĭ64 ʧʠʢʩʝʣʝʡ (ʨʠʩʫʥʦʢ 2ʘ); ʯʘʩʪʦʪʥʘʷ 

ʦʙʣʘʩʪʴ ʨʘʟʙʠʪʘ ʥʘ 16Ĭ16 ʩʫʙʠʥʪʝʨʚʘʣʦʚ. 

ʄʘʩʢʘ ʩʫʙʠʥʪʝʨʚʘʣʦʚ (ʙʝʣʳʡ ʮʚʝʪ), ʚ ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ, 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2ʙ. ɼʣʷ ʚʥʝʜʨʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʦ 58 ʩʫʙʠʥʪʝʨʚʘʣʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ-ʢʦʥʪʝʡʥʝʨʘ ʠʩʧʦʣʴʟʦʚʘʥʦ ʠʟʦʙʨʘʞʝʥʠʝ 

(ʨʠʩʫʥʦʢ 3ʘ), ʨʘʟʤʝʨʥʦʩʪʴʶ 512Ĭ512 ʧʠʢʩʝʣʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʜʨʝʥʠʷ 32768 ʙʠʪ 

ʢʦʥʪʨʦʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʣʫʯʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ, ʧʨʠʚʝʜʝʥʥʦʝ ʥʘ ʨʠʩʫʥʢʝ 3ʙ. 
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[69] 

 
ʈʠʩʫʥʦʢ 2. ɺʥʝʜʨʷʝʤʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʘ), 

ʤʘʩʢʘ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʩʫʙʠʥʪʝʨʚʘʣʦʚ (ʙ) 

 

 
ʈʠʩʫʥʦʢ 3. ʀʟʦʙʨʘʞʝʥʠʝ-ʢʦʥʪʝʡʥʝʨ: ʠʩʭʦʜʥʦʝ (ʘ), ʩ ʚʥʝʜʨʝʥʥʳʤʠ ʜʘʥʥʳʤʠ (ʙ) 

 

ʀʩʢʘʞʝʥʠʝ (ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ, MSE) ʠʟʦʙʨʘʞʝʥʠʷ-ʢʦʥʪʝʡʥʝʨʘ ʩ 

ʚʥʝʜʨʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʩʦʩʪʘʚʠʣʦ 0,097 (ʚʠʟʫʘʣʴʥʦ ʠʩʢʘʞʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʥʘʙʣʶʜʘʶʪʩʷ). 

ɿʘʪʝʤ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝ-ʢʦʥʪʝʡʥʝʨ ʩ ʚʥʝʜʨʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʙʳʣ ʥʘʣʦʞʝʥ 

ʩʣʫʯʘʡʥʳʡ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʰʫʤ ʩ ʦʪʥʦʰʝʥʠʝʤ ʰʫʤ-ʩʠʛʥʘʣ 03,0=NSR . 

ʇʨʠ ʵʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʘʚʠʣʴʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʩʦʩʪʘʚʠʣ 1 (ʢʦʥʪʨʦʣʴʥʳʝ ʜʘʥʥʳʝ 

ʦʙʲʝʤʦʤ 32768 ʙʠʪ ʠʟʚʣʝʯʝʥʳ ʙʝʟ ʠʩʢʘʞʝʥʠʡ). 

 

ɺʳʚʦʜʳ 

ʉʢʨʳʪʥʦʝ ʚʥʝʜʨʝʥʠʝ ʢʦʥʪʨʦʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʟʚʦʣʷʝʪ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʢʦʥʪʨʦʣʴ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʠʟʦʙʨʘʞʝʥʠʡ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ ʩʢʨʳʪʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʦʩʥʦʚʘʥ ʥʘ ʩʫʙʠʥʪʝʨʚʘʣʴʥʦʤ ʘʥʘʣʠʟʝ 

ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʨʘʤʢʘʭ ʢʦʩʠʥʫʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʠ ʚʥʝʜʨʝʥʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʤʦʜʠʬʠʢʘʮʠʷ ʧʨʦʝʢʮʠʡ ʠʟʦʙʨʘʞʝʥʠʷ-ʢʦʥʪʝʡʥʝʨʘ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʚʝʢʪʦʨʳ 

ʩʫʙʠʥʪʝʨʚʘʣʴʥʳʭ ʤʘʪʨʠʮ ʢʦʩʠʥʫʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʝʪʦʜʘ ʩ ʧʦʟʠʮʠʡ ʩʢʨʳʪʥʦʩʪʠ, ʦʙʲʝʤʘ 

ʚʥʝʜʨʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʩʣʫʯʘʡʥʳʤ ʰʫʤʘʤ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʛʦ 

ʧʨʦʝʢʪʘ ˉ 19-07-00657. 
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