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ʩʫʩʧʝʥʟʠʶ ʜʣʷ ʧʝʨʦʨʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠʟ ʩʧʦʨʦʚʳʭ ʢʫʣʴʪʫʨ ʰʪʘʤʤʦʚ Bacillus subtilis ʠ Bacillus 

licheniformis. 

Abstract. 

In recent years one of the most acute problems is the emergence and spread of antibiotic-resistant 

microorganisms. The main reasons are the inappropriate use of antibiotics in livestock and the use of antibiotics 

as growth stimulants in animal feed. One of the approaches to solving this problem is the development and creation 

of new drugs safe for humans and animals. But before the drug is introduced into the treatment and prophylactic 

work of the veterinarian, it is necessary to study the drug in detail in experiments on laboratory animals. The study 

examines the acute and chronic toxicity of the probiotic "Diolin", which is a suspension for oral use from spore 

cultures of strains of Bacillus subtilis and Bacillus licheniformis. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʪʠʙʠʦʪʠʢʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʧʨʦʙʠʦʪʠʢ, ʦʩʪʨʘʷ ʪʦʢʩʠʯʥʦʩʪʴ, ʭʨʦʥʠʯʝʩʢʘʷ 

ʪʦʢʩʠʯʥʦʩʪʴ. 

Keywords: antibiotic resistance, probiotic, acute toxicity, chronic toxicity. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʚ ʣʝʯʝʥʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʞʝʣʫʯʥʦ-ʢʠʰʝʯʥʳʭ ʙʦ-

ʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ ʧʦʣʫʯʠʣʠ ʧʦʜʭʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ 

ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʘʫʪʦʬʣʦʨʳ ʦʨʛʘ-

ʥʠʟʤʘ. ʆʜʥʠʤ ʠʟ ʘʩʧʝʢʪʦʚ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ 

ʥʦʨʤʘʣʠʟʘʮʠʷ ʙʠʦʮʝʥʦʟʘ ʢʠʰʝʯʥʠʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʧʨʠ ʧʦʤʦʱʠ ʙʘʢ-

ʪʝʨʠʡʥʳʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. ʇʨʦʙʠʦ-

ʪʠʢʠ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʡ ʢʣʘʩʩ ʙʘʢʪʝʨʠʡʥʳʭ ʧʨʝ-

ʧʘʨʘʪʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʜʠʩʙʘʢʪʝʨʠ-

ʦʟʘ ʠ ʣʝʯʝʥʠʷ ʜʠʘʨʝʡʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʨʦʙʠʦʪʠʢʠ 

ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 

ʚ ʦʪʥʦʰʝʥʠʠ ʧʘʪʦʛʝʥʥʦʡ ʠ ʫʩʣʦʚʥʦʧʘʪʦʛʝʥʥʦʡ ʤʠʢ-

ʨʦʬʣʦʨʳ ʠ ʷʚʣʷʶʪʩʷ ʘʢʪʠʚʘʪʦʨʘʤʠ ʨʦʩʪʘ ʥʦʨʤʘʣʴ-

ʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, ʘ ʪʘʢ ʞʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʠʪʘʤʠʥʦ-

ʦʙʨʘʟʫʶʱʫʶ ʠ ʬʝʨʤʝʥʪʘʪʠʚʥʫʶ ʬʫʥʢʮʠʠ [1-3].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʪʨʦʡ ʠ 

ʭʨʦʥʠʯʝʩʢʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ çɼʀʆʃʀʅè ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʈʘʙʦʪʘ ʙʳʣʘ ʚʳʧʦʣ-

ʥʝʥʘ ʚ 2017-2018 ʛ.ʛ. ʥʘ ʢʘʬʝʜʨʝ ʤʠʢʨʦʙʠʦʣʦʛʠʠ 

ʌɻɹʆʋ ɺʆ ʄɻɸɺʄʠɹ-ʄɺɸ ʠʤʝʥʠ ʂ.ʀ. ʉʢʨʷ-

ʙʠʥʘ. 
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ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʪʨʦʡ ʠ ʭʨʦʥʠʯʝʩʢʦʡ ʪʦʢʩʠʯʥʦ-

ʩʪʠ ʧʨʝʧʘʨʘʪʘ çɼʀʆʃʀʅè ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ çʈʫʢʦʚʦʜʩʪʚʦʤ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ 

(ʜʦʢʣʠʥʠʯʝʩʢʦʤʫ) ʠʟʫʯʝʥʠʶ ʥʦʚʳʭ ʬʘʨʤʘʢʦʣʦʛʠ-

ʯʝʩʢʠʭ ʚʝʱʝʩʪʚè ʥʘ ʙʝʣʳʭ ʤʳʰʘʭ ʤʘʩʩʦʡ 18-20 ʛ. 

ʀʩʧʳʪʘʥʠʷ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ 

çɼʀʆʃʀʅè ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ 30 ʙʝʣʳʭ ʤʳʰʘʭ 

ʤʘʩʩʦʡ 18-20 ʛ, ʠʟ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʦʚʘʣʠ ʛʨʫʧʧʳ 

ʘʥʘʣʦʛʦʚ, ʧʦ 10 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʠʭ ʩʦʜʝʨʞʘʣʠ ʚ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ ʠ 

ʥʘʙʣʶʜʘʣʠ ʚ ʪʝʯʝʥʠʝ 14 ʜʥʝʡ. ʉʫʩʧʝʥʟʠʶ ʧʨʝʧʘ-

ʨʘʪʘ ʚʚʦʜʠʣʠ ʞʠʚʦʪʥʳʤ ʚ ʨʘʟʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 

ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦ, ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʠ ʧʦʜʢʦʞʥʦ. 

ɿʘ ʞʠʚʦʪʥʳʤʠ ʚʝʣʠ ʢʣʠʥʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʚ ʪʝ-

ʯʝʥʠʝ 14 ʜʥʝʡ, ʫʯʠʪʳʚʘʣʠ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪ-

ʥʳʭ, ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ, ʚʥʝʰʥʠʡ ʚʠʜ, ʧʨʠʝʤ 

ʧʠʱʠ ʠ ʚʦʜʳ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʭʘʨʘʢʪʝʨ ʜʚʠʛʘʪʝʣʴ-

ʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʭʘʨʘʢʪʝʨ ʜʳʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ, 

ʦʢʨʘʩʢʘ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʦʥʩʠ-

ʩʪʝʥʮʠʷ ʬʝʢʘʣʠʡ. 

ʀʩʧʳʪʘʥʠʷ ʭʨʦʥʠʯʝʩʢʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʝʧʘ-

ʨʘʪʘ çɼʀʆʃʀʅè ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ 10 ʙʝʣʳʭ ʤʳ-

ʰʘʭ ʤʘʩʩʦʡ 18-20 ʛ. ɾʠʚʦʪʥʳʤ ʚʚʦʜʠʣʠ ʚʥʫʪʨʠʞʝ-

ʣʫʜʦʯʥʦ ʧʨʦʙʠʦʪʠʢ ʚ ʪʝʯʝʥʠʝ 15 ʜʥʝʡ ʝʞʝʜʥʝʚʥʦ. 

ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʞʠʚʦʪʥʳʤʠ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 

ʧʝʨʠʦʜʘ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʠ ʧʦʩʣʝʜʫʶʱʠʭ 7 ʩʫ-

ʪʦʢ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʦʧʳʪʘ [4].  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ 

çɼʀʆʃʀʅè ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʇʦʢʘʟʘʪʝʣʠ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ çɼʀʆʃʀʅè 

ʉʧʦʩʦʙ ʚʚʝʜʝʥʠʷ 

ʧʨʝʧʘʨʘʪʘ 

ʄʘʢʩʠʤʘʣʴʥʳʡ 

ʦʙʲʝʤ ʥʘ ʦʩʦʙʴ, 

ʤʣ 

ʂʦʣʠʯʝʩʪʚʦ ʚ 

ʛʨʫʧʧʝ, ʛʦʣ 

ʇʦʛʠʙʣʦ, 

ʛʦʣ 

ɺʳʞʠʣʦ, 

ʛʦʣ 

LD50 

ɺʥʫʪʨʠʞʝʣʫʜʦʯʥʦ 1,0 10 0 10 ʥʝ ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ɺʥʫʪʨʠʙʨʶʰʠʥʥʦ 0,5 10 0 10 

ʇʦʜʢʦʞʥʦ 1,0 10 0 10 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʩʧʝʨʠʤʝʥʪ ʥʘ ʙʝʣʳʭ ʤʳʰʘʭ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʧʨʦʷʚʣʝʥʠʷ ʦʩʪʨʦʡ 

ʪʦʢʩʠʯʥʦʩʪʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 

çɼʀʆʃʀʅè, ʪʘʢ ʢʘʢ ʤʘʢʩʠʤʘʣʴʥʳʭ ʜʦʟʳ ʧʨʠ ʨʘʟ-

ʣʠʯʥʳʭ ʧʫʪʷʭ ʚʚʝʜʝʥʠʷ ʧʨʦʙʠʦʪʠʢʘ ʥʝ ʚʳʟʳʚʘʣʠ 

ʛʠʙʝʣʴ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ. ʊʘʢ ʞʝ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʦʤ ʦʪʩʫʪʩʪʚʠʷ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʠ ʧʦʜʪʚʝʨ-

ʞʜʝʥʠʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ 

çɼʀʆʃʀʅè ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝ-

ʩʢʠʡ ʧʨʦʷʚʣʝʥʠʡ ʚ ʪʝʯʝʥʠʝ 14-ʩʫʪʦʯʥʦʛʦ ʥʘʙʣʶʜʝ-

ʥʠʷ ʟʘ ʦʙʱʠʤ ʩʦʩʪʦʷʥʠʝʤ ʠ ʧʦʚʝʜʝʥʠʝʤ ʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʨʦʥʠʯʝʩʢʦʡ ʪʦʢ-

ʩʠʯʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ çɼʀʆʃʀʅè ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2  

ʇʦʢʘʟʘʪʝʣʠ ʭʨʦʥʠʯʝʩʢʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ çɼʀʆʃʀʅè 

ʉʧʦʩʦʙ ʚʚʝʜʝʥʠʷ ʧʨʝ-

ʧʘʨʘʪʘ 

ʄʘʢʩʠʤʘʣʴʥʳʡ 

ʦʙʲʝʤ ʥʘ ʦʩʦʙʴ, ʤʣ 

ʂʦʣʠʯʝʩʪʚʦ ʚ 

ʛʨʫʧʧʝ, ʛʦʣ 

ʇʦʛʠʙʣʦ, ʛʦʣ ɺʳʞʠʣʦ, ʛʦʣ 

ɺʥʫʪʨʠʞʝʣʫʜʦʯʥʦ 1,0 10 0 10 

 

ɺʩʝ ʤʳʰʠ ʦʩʪʘʚʘʣʠʩʴ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʤʠ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʡ. ʇʦʩʣʝ 

15-ʢʨʘʪʥʦʛʦ ʚʚʝʜʝʥʠʷ çɼʀʆʃʀʅɸè ʥʠʢʘʢʠʭ ʠʟʤʝ-

ʥʝʥʠʡ ʚ ʩʦʩʪʦʷʥʠʠ ʠ ʧʦʚʝʜʝʥʠʠ ʤʳʰʝʡ ʦʙʥʘʨʫ-

ʞʝʥʦ ʥʝ ʙʳʣʦ. 

ɿʘʢʣʶʯʝʥʠʝ. 1. ʅʦʚʳʡ ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ ʧʨʝʧʘ-

ʨʘʪ çɼʀʆʃʀʅè, ʩʦʟʜʘʥʥʳʡ ʚ ʬʦʨʤʝ ʩʫʩʧʝʥʟʠʠ ʜʣʷ 

ʧʝʨʦʨʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠʟ ʩʧʦʨʦʚʳʭ ʢʫʣʴʪʫʨ 

ʰʪʘʤʤʦʚ Bacillus subtilis ʠ Bacillus licheniformis ʚ 

ʭʦʜʝ ʦʧʳʪʘ ʥʝ ʚʳʟʚʘʣ ʛʠʙʝʣʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪ-

ʥʳʭ. 

2. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ 

ʧʨʝʧʘʨʘʪʘ çɼʀʆʃʀʅè ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ 

ʥʝ ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ LD50. ʅʝ ʦʙʥʘʨʫʞʝʥʦ ʧʘʪʦ-

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʙʱʝʤ ʩʦʩʪʦʷʥʠʠ ʠ 

ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ ʠʩʧʳʪʫʝʤʳʭ ʞʠʚʦʪʥʳʭ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɻʨʷʟʥʝʚʘ ʊ.ʅ. ɿʘʢʣʶʯʝʥʠʝ ʦ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ 
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STUDYING THE FEATURES OF THE FUNCTIONING OF THE SEROTONIN 2A RECEPTOR GENE 

(HTR2A) IN PEOPLE WITH DIFFERENT TYPE OF FOOD BEHAVIOR  

 
ɸʥʥʦʪʘʮʠʷ. 
ʇʠʱʝʚʦʝ ʧʦʚʝʜʝʥʠʝ (ʇʇ) ð ɻ ʪʦ ʜʝʡʩʪʚʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʫʱʝʩʪʚʘ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʧʦʠʩʢ, ʚʳʙʦʨ, 

ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʠ ʧʦʛʣʦʱʝʥʠʝ ʧʠʱʠ, ʘ ʪʘʢʞʝ ʚʩʝ ʫʩʣʦʚʠʷ ʠ ʨʠʪʫʘʣʳ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝ ʵʪʠ ʧʨʦʮʝʩʩʳ ʠ ʠʭ 
ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʦʨʛʘʥʠʟʤʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʜʝʣʷʶʪ 3 ʪʠʧʘ ʥʘʨʫʰʝʥʠʷ ʇʇ: ʵʤʦʮʠʦʛʝʥʥʦʝ, ʵʢʩʪʝʨ-
ʥʘʣʴʥʦʝ ʠ ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʠʱʝʚʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ ʯʝʣʦʚʝʢʘ ʛʝʥʝʪʠʯʝʩʢʠ ʜʝ-
ʪʝʨʤʠʥʠʨʦʚʘʥʳ. ʇʦʵʪʦʤʫ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʪʠʧʘ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʫ ʩʪʫʜʝʥʪʦʚ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʝʥʘ 
ʩʝʨʦʪʦʥʠʥʦʚʦʛʦ ʨʝʮʝʧʪʦʨʘ. 

Abstract. 
Nutritional behavior (PP) is a component of the lifestyle and actions of a biological being, including the 

search, selection, preparation and absorption of food, as well as all the conditions and rituals accompanying these 
processes and their consequences for the organism. Currently, there are 3 types of violations of PP: emotional, 
external and restrictive. Studies have shown that human food preferences are genetically determined. Therefore, 
an analysis of the type of eating behavior in students and the characteristics of the serotonin receptor gene was 
performed. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʠʱʝʚʦʝ ʧʦʚʝʜʝʥʠʝ; ʦʞʠʨʝʥʠʝ; ʘʥʦʨʝʢʩʠʷ; ʨʝʮʝʧʪʦʨ ʩʝʨʦʪʦʥʠʥʘ. 
Key words: eating behavior; obesity; anorexia; serotonin receptor. 
 

ɺʚʝʜʝʥʠʝ 
ɺ ʩʦʚʨʝʤʝʥʥʦʝ ʚʨʝʤʷ ʧʠʱʝʚʦʝ ʧʦʚʝʜʝʥʠʝ ʠʛ-

ʨʘʝʪ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʫʶ ʨʦʣʴ ʚ ʥʘʰʝʤ ʟʜʦʨʦʚʴʝ ʠ 
ʙʣʘʛʦʧʦʣʫʯʠʠ. ɺʩʝʩʪʦʨʦʥʥʝʝ ʧʦʥʠʤʘʥʠʝ ʩʣʦʞʥʦʡ 
ʚʟʘʠʤʦʩʚʷʟʠ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ 
ʧʠʱʠ ʠ ʩʚʷʟʘʥʥʦʝ ʩ ʵʪʠʤ ʧʦʚʝʜʝʥʠʝ, ʠʤʝʝʪ ʨʝʰʘʶ-
ʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʨʘʟʣʠʯʥʳʭ ʟʘ-
ʙʦʣʝʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʨʘʟʦʤ ʞʠʟʥʠ [10]. 
ʇʠʱʝʚʦʝ ʧʦʚʝʜʝʥʠʝ - ʵʪʦ ʩʣʦʞʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ 
ʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʚʨʝʤʷ ʧʨʠ-
ʝʤʘ ʧʠʱʠ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʣʷʝʤʦʡ ʧʠʱʠ ʠ ʧʨʝʜ-
ʧʦʯʪʝʥʠʷ ʚ ʝʜʝ [10]. 
ɿʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʳʟʳʚʘʶʪ 

ʧʨʦʙʣʝʤʳ ʤʝʭʘʥʠʟʤʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʛʝʥʝʪʠʯʝ-
ʩʢʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʥʘʨʫʰʝʥʠʷʤ ʪʠʧʦʚ 
ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ. 
ɿʜʦʨʦʚʦʝ ʧʠʪʘʥʠʝ ʦʟʥʘʯʘʝʪ ʫʧʦʪʨʝʙʣʝʥʠʝ ʨʘʟ-

ʥʦʦʙʨʘʟʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʜʘʶʱʠʝ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝ-
ʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʟʜʦʨʦʚʴʷ, ʭʦ-
ʨʦʰʝʛʦ ʩʘʤʦʯʫʚʩʪʚʠʷ ʠ ʵʥʝʨʛʠʠ. ʕʪʠ ʧʠʪʘʪʝʣʴʥʳʝ 
ʚʝʱʝʩʪʚʘ ʚʢʣʶʯʘʶʪ ʙʝʣʢʠ, ʞʠʨʳ, ʫʛʣʝʚʦʜʳ, ʚʠʪʘ-
ʤʠʥʳ ʠ ʤʠʥʝʨʘʣʳ [11]. 

ʅʘʨʫʰʝʥʥʦʝ ʧʠʪʘʥʠʝ, ʵʪʦ ʥʝʜʦʝʜʘʥʠʝ ʠʣʠ ʧʝ-
ʨʝʝʜʘʥʠʝ. ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʟʜʦʨʦʚʦʡ 
ʧʠʱʠ ʢʘʞʜʳʡ ʜʝʥʴ ʠʣʠ ʧʦʪʨʝʙʣʝʥʠʝ ʩʣʠʰʢʦʤ ʙʦʣʴ-
ʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʠʱʠ ʠ ʧʠʪʴʷ, ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘ-
ʥʠʝʤ ʢʣʝʪʯʘʪʢʠ ʠʣʠ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʦʚ, 
ʩʦʣʠ ʠ ʩʘʭʘʨʘ [6]. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ 

ʪʠʧʳ ʥʘʨʫʰʝʥʠʷ ʇʇ: ʵʤʦʮʠʦʛʝʥʥʦʝ, ʵʢʩʪʝʨʥʘʣʴʥʦʝ 
ʠ ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʝ [10]. 
ʊʘʢ ʞʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʠʱʝʚʳʝ 

ʧʨʝʜʧʦʯʪʝʥʠʷ ʯʝʣʦʚʝʢʘ ʛʝʥʝʪʠʯʝʩʢʠ ʜʝʪʝʨʤʠʥʠʨʦ-
ʚʘʥʳ. ʅʦ ʪʘʢ ʞʝ ʥʘ ʚʳʙʦʨ ʧʠʱʠ ʚʣʠʷʶʪ ʠ ʩʨʝʜʦʚʳʝ 
ʬʘʢʪʦʨʳ [2]. 
ɻʝʥʝʪʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʵʪʠʭ ʛʝʥʦʚ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʪʦ, ʢʘʢ ʙʳʩʪʨʦ ʠ ʵʬʬʝʢʪʠʚʥʦ 
ʫʩʚʘʠʚʘʶʪʩʷ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʧʦʩʪʫʧʘʶʱʠʝ 
ʩ ʧʠʱʝʡ, ʠʣʠ ʞʝ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ, ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 
ʜʦʩʪʠʞʝʥʠʶ ʠ ʧʦʜʜʝʨʞʢʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʝʩʘ [3]. 
ʉʨʝʜʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ 

ʚʣʠʷʥʠʝ ʥʘ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʧʠʪʘʥʠʷ, ʯʘʩʪʦ ʧʦʜ-
ʚʝʨʛʘʶʪʩʷ ʘʥʘʣʠʟʫ ʥʫʢʣʝʦʪʠʜʥʳʝ ʧʦʣʠʤʦʨʬʠʟʤʳ 
ʛʝʥʦʚ ʥʝʡʨʦʤʝʜʠʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ [8]. 
ɹʦʣʴʰʠʥʩʪʚʦ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʥʝʡʨʦʤʝʜʠʘʪʦʨʥʳʭ ʩʠʩʪʝʤ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʛʝʥʘʭ 
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ʩʝʨʦʪʦʥʠʥʦʚʦʡ ʩʠʩʪʝʤʳ. ʇʦʩʢʦʣʴʢʫ ʩ ʝʝ ʨʦʣʴʶ ʢʘʢ 
ʚ ʤʝʭʘʥʠʟʤʘʭ ʨʝʛʫʣʷʮʠʠ ʧʨʦʮʝʩʩʦʚ ʧʠʪʘʥʠʷ ʠ ʛʦʣʦ-
ʜʘʥʠʷ, ʪʘʢ ʠ ʚ ʤʝʭʘʥʠʟʤʘʭ ʜʝʧʨʝʩʩʠʚʥʳʭ ʨʘʩ-
ʩʪʨʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʩ ʰʠʨʦʢʠʤ ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʪʝʨʘ-
ʧʠʠ ʥʘʨʫʰʝʥʠʡ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʧʨʠʩʪʫʧʦʦʙ-
ʨʘʟʥʦʛʦ ʧʝʨʝʝʜʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ [6]. 
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʛʝʥʦʚ ʥʝʡʪʨʦʤʝʜʠʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʛʝʥ 
ʨʝʮʝʧʪʦʨʘ ʩʝʨʦʪʦʥʠʥʘ 2ɸ (HTR2A). 
ʉʝʨʦʪʦʥʠʥʦʚʳʝ ʨʝʮʝʧʪʦʨʳ ʧʦʜʪʠʧʘ 5-HTR2A 

ʢʦʜʠʨʫʶʪʩʷ ʛʝʥʦʤ HTR2A, ʣʦʢʘʣʠʟʦʚʘʥʥʳʡ ʥʘ 
ʜʣʠʥʥʦʤ ʧʣʝʯʝ 13 ʭʨʦʤʦʩʦʤʳ ʚ ʧʦʣʦʞʝʥʠʠ 14.2. 
ɼʣʠʥʘ ʛʝʥʘ ʩʦʩʪʘʚʣʷʝʪ 65,535 ʠ ʩʦʜʝʨʞʠʪ 4 ʵʢʟʦʥʘ. 
ʇʨʦʜʫʢʪ ʛʝʥʘ ʩʦʩʪʦʠʪ ʠʟ 471 ʘʤʠʥʦʢʠʩʣʦʪʘ, ʤʦʣʝ-
ʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ 52603 Da [1,9] . 
ʉʢʘʥʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʧʦʟʠʪʨʦʥʥʦ-ʵʤʠʩʩʠ-

ʦʥʥʘʷ ʪʦʤʦʛʨʘʬʠʝʡ ʧʘʮʠʝʥʪʦʚ, ʠʤʝʶʱʠʭ ʛʝʥʦʪʠʧ 
*ɸ/*ɸ ʩʪʨʘʜʘʶʱʠʭ ʥʝʨʚʥʦʡ ʘʥʦʨʝʢʩʠʝʡ, ʚʳʷʚʠʣʦ 
ʩʥʠʞʝʥʠʝ ʩʚʷʟʳʚʘʥʠʷ ʩʝʨʘʪʦʥʠʥʦʚʦʛʦ ʨʝʮʝʧʪʦʨʘ ʚ 
ʛʠʧʧʦʢʘʤʧʝ, ʤʠʥʜʘʣʠʥʝ ʠ ʧʦʷʩʥʦʡ ʢʦʨʝ [1]. 
ʀʟ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʛʦʤʦʟʠ-

ʛʦʪʳ ʧʦ ʘʣʣʝʣʶ *G/*G ʛʝʥʘ HTR2A ʧʦʣʠʤʦʨʬʥʦʛʦ 
ʚʘʨʠʘʥʪʘ -1438G ʠʤʝʣʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʠʮʘʤʠ 
ʠʤʝʶʱʠʭ ʛʝʥʦʪʠʧ *A/*A, ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʠʥʜʝʢʩ 
ʤʘʩʩʳ ʪʝʣʘ, ʩʦʦʪʥʦʰʝʥʠʝ ʪʘʣʠʠ ʠ ʙʝʜʝʨ [8].  
ɺ ʷʧʦʥʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʠʟʫʯʠʣʠ ʚʣʠʷʥʠʝ ʧʦʣʠ-

ʤʦʨʬʥʦʛʦ ʚʘʨʠʘʥʪʘ rs6311 ʛʝʥʘ ʩʝʨʘʪʦʥʠʥʦʚʦʛʦ ʨʝ-
ʮʝʧʪʦʨʘ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʨʠʩʢʘ ʧʨʠʩʪʫʧʦʦʙʨʘʟʥʦʛʦ 
ʧʝʨʝʝʜʘʥʠʷ ʚ ʨʘʤʢʘʭ ʙʫʣʠʤʠʠ. ɺʳʷʩʥʝʥʦ, ʯʪʦ ʘʣ-
ʣʝʣʴ *G ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʚʝʩʘ, ʘ ʘʣ-
ʣʝʣʴ *ɸ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʷʚʣʝʥʠʶ ʥʝʨʚʥʦʡ ʘʥʦʨʝʢ-
ʩʠʠ. ʃʶʜʠ ʩ ʘʥʦʨʝʢʩʠʝʡ ʦʙʳʯʥʦ ʩʯʠʪʘʶʪ ʩʝʙʷ ʠʟ-
ʙʳʪʦʯʥʳʤ ʚʝʩʦʤ, ʜʘʞʝ ʝʩʣʠ ʫ ʥʠʭ ʦʧʘʩʥʳʡ 
ʚʝʩ. ʆʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʩʪʦʷʥʥʦ ʩʣʝʜʷʪ ʟʘ ʩʚʦʠʤ 
ʚʝʩʦʤ, ʠʟʙʝʛʘʶʪ ʫʧʦʪʨʝʙʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʜʦʚ 
ʧʨʦʜʫʢʪʦʚ ʠ ʩʪʨʦʛʦ ʦʛʨʘʥʠʯʠʚʘʶʪ ʩʚʦʠ ʢʘʣʦʨʠʠ [9]. 
ɸʥʦʨʝʢʩʠʷ ʦʬʠʮʠʘʣʴʥʦ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʘ 

ʧʦʜʪʠʧʘ - ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʡ ʪʠʧ ʠ ʪʠʧ ʧʝʨʝʝʜʘʥʠʷ ʠ 
ʯʠʩʪʢʠ ( 8 ). 
ʃʠʮʘ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʪʠʧʦʤ ʭʫʜʝʶʪ ʠʩʢʣʶʯʠ-

ʪʝʣʴʥʦ ʟʘ ʩʯʝʪ ʜʠʝʪʳ, ʧʦʩʪʘ ʠʣʠ ʯʨʝʟʤʝʨʥʳʭ ʬʠʟʠ-
ʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ. 
ʃʶʜʠ ʩ ʪʠʧʦʤ ʧʝʨʝʝʜʘʥʠʷ ʠ ʯʠʩʪʢʠ ʤʦʛʫʪ ʧʝ-

ʨʝʝʜʘʪʴ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʠʣʠ ʝʩʪʴ ʦʯʝʥʴ 

ʤʘʣʦ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʧʦʩʣʝ ʝʜʳ ʦʥʠ ʯʠʩʪʷʪ, ʠʩ-
ʧʦʣʴʟʫʷ ʪʘʢʠʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʘʢ ʨʚʦʪʘ, ʧʨʠʝʤ 
ʩʣʘʙʠʪʝʣʴʥʳʭ ʠʣʠ ʤʦʯʝʛʦʥʥʳʭ ʩʨʝʜʩʪʚ ʠʣʠ ʯʨʝʟ-
ʤʝʨʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ. 
ɺ ʰʚʝʡʮʘʨʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʠʟʫʯʠʣʠ ʧʦʪʝʥʮʠ-

ʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʧʦʣʠʤʦʨʬʠʟʤʘ ʧʨʦʤʦʪʦʨʘ 5-HT 
(2A) -1438G / A ʥʘ ʦʞʠʨʝʥʠʝ ʠ ʦʮʝʥʠʣʠ ʤʝʪʘʙʦʣʠʟʤ 
ʠʥʩʫʣʠʥʘ, ʛʣʶʢʦʟʳ ʠ ʣʠʧʠʜʦʚ, ʘ ʪʘʢʞʝ ʮʠʨʢʫʣʠʨʫ-
ʶʱʠʭ ʛʦʨʤʦʥʦʚ. ɺʳʷʚʠʣʠ ʯʪʦ, ʛʦʤʦʟʠʛʦʪʳ ʧʦ ʘʣ-
ʣʝʣʶ *G/*G ʠʤʝʣʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʙʲʝʢʪʘʤʠ ʩ 
ʛʝʥʦʪʠʧʦʤ *A/*A, ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʠʥʜʝʢʩ ʤʘʩʩʳ 
ʪʝʣʘ. ʀʩʭʦʜʷ ʠʟ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʚʳʷʩʥʝʥʦ, ʯʪʦ ʥʝ-
ʥʦʨʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʛʝʥʘ HTR2A ʤʦʞʝʪ 
ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʚʠʪʠʶ ʦʞʠʨʝʥʠʷ [11]. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʠʩʢ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʝʭʘʥʠʟ-

ʤʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʠʧʦʚ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʝʛʦ 
ʩʚʷʟʠ ʩ ʧʦʣʠʤʦʨʬʠʟʤʦʤ ɸ-1438G ʛʝʥʘ HTR2A ʚʣʠ-
ʷʶʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʠʧʘ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ. 
ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʚʟʘʠ-

ʤʦʩʚʷʟʠ ʚʣʠʷʥʠʷ ʧʦʣʠʤʦʨʬʠʟʤʦʚ ʚ ʛʝʥʝ ʨʝʮʝʧʪʦʨʘ 
ʩʝʨʦʪʦʥʠʥʘ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 
ʄʘʪʝʨʠʘʣʦʤ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʩʣʫʞʠʣʠ ʦʙ-

ʨʘʟʮʳ ɼʅʂ 100 ʜʝʚʫʰʝʢ ʦʪ 18 ʜʦ 25 ʣʝʪ, ʥʘʙʨʘʥʥʳʭ 
ʩ ʠʭ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʩʦʛʣʘʩʠʷ. ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠ-
ʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ 
ʇʎʈ ʠ ʵʣʝʢʪʨʦʬʦʨʝʟʘ. ʊʠʧ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ 
ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ɻʦʣʣʘʥʩʢʦʤʫ ʦʧʨʦʩʥʠʢʫ (DEBQ). 
ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥʘ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ MS Excel 
2013 (Microsoft), ʪʘʙʣʠʮʘ ʩʦʧʨʷʞʝʥʥʦʩʪʠ 2ʭ2 (ʩ ʧʦ-
ʧʨʘʚʢʦʡ ʀʵʡʪʩʘ), SNPStats. ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʧʘʨʘ-
ʤʝʪʨʘʤʠ ʩʯʠʪʘʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʤʠ 
ʧʨʠ p < 0,05. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ 
ʊʠʧ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ɻʦʣ-

ʣʘʥʜʩʢʠʤ ʦʧʨʦʩʥʠʢʦʤ, ʩʦʟʜʘʥʥʳ ʚ 1986 ʛʦʜʫ ʛʦʣ-
ʣʘʥʜʩʢʠʤʠ ʧʩʠʭʦʣʦʛʘʤʠ ʥʘ ʙʘʟʝ ʉʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʅʠʜʝʨʣʘʥʜʳ) ʜʣʷ ʚʳʷʚʣʝ-
ʥʠʷ ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʛʦ, ʵʤʦʮʠʦʛʝʥʥʦʛʦ ʠ 
ʵʢʩʪʝʨʥʘʣʴʥʦʛʦ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ.  
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ɻʦʣʣʘʥʜʩʢʦʛʦ ʦʧʨʦʩʥʠʢʘ ʇʇ 

ʚʩʷ ʚʳʙʦʨʢʘ ʨʘʟʜʝʣʠʣʘʩʴ ʥʘ 8 ʛʨʫʧʧ (ʨʠʩʫʥʦʢ 1). 

 
ʈʠʩʫʥʦʢ 1. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʦʤ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʧʦ ɻʦʣʣʘʥʜʩʢʦʤʫ ʦʧʨʦʩʥʠʢʫ. 
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http://dsm.psychiatryonline.org/doi/book/10.1176/appi.books.9780890425596
http://yandex.ru/clck/jsredir?bu=b36l&from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=2127.UN13EW-M4XyVsKoQRQkGA_OweJFzJ2BiF5KK7niR2-LXICXducMNpVDmsBzqa8u_BXz94ovuL9Uwf4zGo6jPO4p3leYj5gBE2GeQ1R4XRX0.d089b4abde22b75fd8954493f6d3c4e101ef2917&uuid=&state=PEtFfuTeVD5kpHnK9lio9dFa2ePbDzX7kDTG1R8Zf0ARBi8_2I6jPgTRYybhxriMEZK5yuDjTkrlvO76dIxg5hElMRdAg7nP-RTKt6p4c4k,&&cst=AiuY0DBWFJ5Hyx_fyvalFFiWd3IF6d7lgnMWzTVWn-Oa_erum8q8v5NT9PudiRIoK2-q7pc85XMaFHVuquXXfECXOukuKMvp1etlCM-4ZjBkl2hlMxxaIsN_FfRlXO0dzNoz5tbgow4G70q1geN6l7j0HaWZWxpNIC8pnon8JWC62w8eqFSBC_OFqbKZLyoe_Ajlv2ESeE-BU-lgwAdUNPFVbWpHTJ9nsiY7mBeErrP-yREuYR_3yNLG1x9OWByHmnqH3fG31aknAtvyjz1mLZUkB6yw2LBPqWywqOgFFaacVT7yTI4iH-yvWApRc72v6U8wRp62yjYOhnsA32X0TzY6_u_hzTzL-f2VAQsXO5Q6g1BhyBQVHQ,,&data=UlNrNmk5WktYejY4cHFySjRXSWhXTDh6WGNybVhjVTZrR3MtUDdHal9LOEhhaHYwM2VjN0VaUEFrY0hXVnFiNGRoZ0JMcFFjSTRfdmg2bFVqZDB1SXhWaXlCdzUwTW15MFZRMl85MmFSbVRjN2pJelVVdW1nU2R4Y3Vta1hUWkE5aWxSRTJBNk8yenY1M01vZVh6TUlZQjVJWW50Zmg4cDlyUEZYcmFoTFZFLA,,&sign=abeb081fb7a25224d819b0645f2cabfd&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpXTjERvnjSuOssbUgmWXTfHGj2utkJhtf5vKC0nl_geT2JXtOjlbVuxYq9MV5lFgpDq60J00K4NL4bhNtGUHMHqLyoylYRq2GgMkHNVrAur4micpRmLd9eebu6JoKOWb7P0n3em-GGmoqN92B-X5iDk_PZXREfo7RlWRGmvI0tbuRsuME88fE0piRzVdDp_-VIjl36o1C1r16QOlyPVRJ4xr95-u2Jn21&l10n=ru&rp=1&cts=1555688471935&mc=3.8796640049025957&hdtime=49772
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʩʘ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝ-

ʯʘʶʱʠʤʠʩʷ ʪʠʧʘʤʠ ʅʇʇ ʚ ʛʨʫʧʧʝ ʷʚʣʷʶʪʩʷ ʢʦʤʙʠ-

ʥʘʮʠʷ ʵʤʦʮʠʦʛʝʥʥʦʛʦ ʠ ʵʢʩʪʝʨʥʘʣʴʥʦʛʦ ʪʠʧʦʚ ʇʇ 

(17%) ʠ ʥʘʣʠʯʠʝ ʚʩʝʭ ʪʠʧʦʚ ʅʇʇ (16%). 

 ʅʘʨʫʰʝʥʥʦʝ ʇʇ ʚʳʷʚʣʝʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʯʝ-

ʪʘʥʠʷʭ ʫ 72 ʠʥʜʠʚʠʜʦʚ ʠʟ 100. ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʚʳʙʦʨʢʘ ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ 2 ʛʨʫʧʧʳ: 

ʠʥʜʠʚʠʜʳ ʩ ʥʦʨʤʘʣʴʥʳʤ ʇʇ (28%) ʠ ʩ ʥʘʨʫʰʝʥʠ-

ʷʤʠ ʇʇ (72%). 

ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʙʦʪʳ ʠʟʫ-

ʯʘʝʤʦʛʦ ʛʝʥʘ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʯʘʩʪʦʪ ʘʣʣʝʣʝʡ ʠ ʛʝʥʦʪʠʧʦʚ ʧʦʣʠʤʦʨʬʥʦʛʦ ʣʦʢʫʩʘ 

(-1438A/G) ʛʝʥʘ HTR2A. 

ɺ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʚʳʙʦʨʢʝ ʦʙʥʘʨʫʞʝʥʦ ʜʚʘ ʘʣ-

ʣʝʣʷ (*A, *G) ʠ ʪʨʠ ʛʝʥʦʪʠʧʘ (*A/*A, *A/*G, *G/*G). 

ɺ ʛʨʫʧʧʝ ʩ ʥʦʨʤʘʣʴʥʳʤ ʪʠʧʦʤ ʧʠʰʝʚʦʛʦ ʧʦʚʝ-

ʜʝʥʠʷ ʯʘʩʪʦʪʳ ʘʣʣʝʣʷ *ɸ ʩʦʩʪʘʚʣʷʝʪʩʷ 37,5% , ʘʣ-

ʣʝʣʷ *G ï 62,5%. ʏʘʩʪʦʪʳ ʛʦʤʦʟʠʛʦʪʳʭ ʛʝʥʦʪʠʧʦʚ 

*ɸ/*A *G/*G ʩʦʩʪʘʚʠʣʦ 17,86% ʠ 42,86% ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʛʝʪʝʨʦʟʠʟʠʛʦʪʳ *ɸ/*G -39,26%. 

 ɸ ʚ ʛʨʫʧʧʝ ʣʠʮ ʩ ʥʘʨʫʰʝʥʠʷʝʤ ʪʠʧʘ ʧʠʱʝʚʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʯʘʩʪʦʪʳ ʘʣʝʣʣʷ *A ʠ *G ʚʩʪʨʝʯʘʶʪʩʷ ʩ 

43,75% ʠ 56,25% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʏʘʩʪʦʪʳ ʛʝʥʦʪʠ-

ʧʦʚ ʩʦʩʪʘʚʣʷʶʪ *A/*A- 27,78%, *A/*G ï 31,94%, 

*G/*G-40,28%. 

ʊʘʙʣʠʮʘ 1. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʦʪ ʛʝʥʦʪʠʧʦʚ ʠ ʘʣʣʝʣʝʡ ʧʦʣʠʤʦʨʬʥʦʛʦ ʚʘʨʠʘʥʪʘ rs6311 ʛʝʥʘ HTR2A  

ʚ ʛʨʫʧʧʘʭ ʩ ʥʦʨʤʘʣʴʥʳʤ ʇʇ ʠ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʇʇ 

ɻʝʥʦʪʠʧʳ / ʘʣ-

ʣʝʣʠ 

ɻʨʫʧʧʘ ʩ ʥʦʨʤʘʣʴʥʳʤ ʇʇ ɻʨʫʧʧʘ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʇʇ ʨ ()̖ 

n piÑsp % n piÑsp % 

*ɸ/*A 5 17,86Ñ0,072 20 27,78Ñ0,053 0,4409(0,5957) 

*A/*G 11 39,26Ñ0,092 23 31,94Ñ0,055 0,6450(0,2127) 

*G/*G 12 42,86Ñ0,093 29 40,28Ñ0,058 0,9933(0,0005) 

*A  21 37,50Ñ0,065 63 43,75Ñ0,041 0,5194(0,4159) 

*G 35 62,50Ñ0,065 81 56,25Ñ0,041 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʧʘʨʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʤʝʞʜʫ 

ʛʨʫʧʧʘʤʠ ʩ ʥʦʨʤʘʣʴʥʳʤ ʇʇ ʠ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʇʇ 

ʧʦ ʧʦʣʠʤʦʨʬʥʦʤʫ ʚʘʨʠʘʥʪʫ rs6311 ʛʝʥʘ HTR2A ʥʝ 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ 

(ʪʘʙʣ. 1). ɼʣʷ ʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʪʨʝ-

ʙʫʝʪʩʷ ʫʚʝʣʠʯʠʪʴ ʚʳʙʦʨʢʫ. 
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ʂʈʀʊɽʈʀʀ ʆʇʊʀʄʀɿɸʎʀʀ ʉʊʈʋʂʊʋʈʓ ɺ ɿɽʄɽʃʔʅʆʄ ʌʆʅɼɽ ʄʆ ʂɸʃʀʅʀʅʉʂʀʁ 

ʈɸʁʆʅ ʀ ʀʍ ʕʂʆʃʆɻʀʏɽʉʂʆɽ ʆɹʆʉʅʆɺɸʅʀɽ 
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CRITERIA OF OPTIMIZATION OF THE STRUCTURE IN THE LAND FUND OF MO KALININ 

DISTRICT AND THEIR ECOLOGICAL JUSTIFICATION  

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʩʪʘʪʴʝ ʘʚʪʦʨʘʤʠ ʨʘʩʩʤʦʪʨʝʥ ʟʝʤʝʣʴʥʳʡ ʬʦʥʜ ʄʆ ʂʘʣʠʥʠʥʩʢʠʡ ʨʘʡʦʥ, ʚʳʷʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ 

ʦʧʪʠʤʠʟʘʮʠʠ. ʇʨʠʚʝʜʝʥʳ ʬʦʨʤʫʣʳ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʜʘʶʱʠʭ ʧʦʥʷʪʠʝ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʦʩʥʦ-

ʚʘʥʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʣʦʱʘʜʷʭ ʟʝʤʝʣʴʥʳʭ ʢʘʪʝʛʦʨʠʡ ʠ ʫʛʦʜʠʡ. 

Abstract. 

In the article, the authors reviewed the land fund MO Kalininsky district, identified features of its optimiza-

tion. The formulas for calculating the coefficients are given, which give an idea of the environmental soundness 

of the proposed changes in the areas of land categories and grounds. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʝʣʴʥʳʡ ʬʦʥʜ, ʦʧʪʠʤʠʟʘʮʠʷ, ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ, ʟʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ 

Keywords: land fund, optimization, environmental justification, land resources 

 

ʆʩʥʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ ʷʚʣʷʝʪʩʷ ʛʨʘʤʦʪ-

ʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʦʣʴ ʮʝʥʥʦʛʦ ʙʦʛʘʪʩʪʚʘ ʢʘʢ 

ʟʝʤʣʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʘʞʜʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙ-

ʨʘʟʦʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ ʩʦʩʪʦʠʪ ʠʟ 7 ʧʨʠʨʦʜʥʳʭ ʟʦʥ, 

ʦʨʛʘʥʠʟʘʮʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʢʦʪʦʨʦʡ ʠʤʝʝʪ 

ʩʚʦʠ ʢʨʠʪʝʨʠʠ ʦʧʪʠʤʘʣʴʥʦʩʪʠ (ʨʠʩʫʥʦʢ 1).  

 

 
ʈʠʩʫʥʦʢ 1. ʇʨʠʨʦʜʥʳʝ ʟʦʥʳ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ 
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ʈʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʜʣʷ ʧʨʠʤʝʨʘ ʄʆ ʂʘʣʠʥʠʥʩʢʠʡ ʨʘʡʦʥ ʦʪʥʦʩʠʪʩʷ ʢ ʩʪʝʧʥʦʡ ʟʦʥʝ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ (ʨʠʩʫʥʦʢ 2) [2]. 

 

 
ʈʠʩʫʥʦʢ 2. ʇʘʨʘʤʝʪʨʳ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ 

 

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʬʦʨʤʳ-22 ʆʪʯʝʪʘ ʦ ʥʘʣʠʯʠʠ ʟʝʤʝʣʴ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠʭ ʧʦ ʢʘʪʝʛʦʨʠʷʤ, ʫʛʦʜʴʷʤ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʷʥʚʘʨʷ 2014 ʛʦʜʘ ʧʦʣʫʯʘʝʤ ʜʘʥʥʳʝ ʜʣʷ ʪʘʙʣʠʮʳ 1. 

ʊʘʙʣʠʮʘ 1. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʝʣʴ ʄʆ ʂʘʣʠʥʠʥʩʢʠʡ ʨʘʡʦʥ ʧʦ ʫʛʦʜʴʷʤ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2014 ʛ. 

ɺʠʜ ʫʛʦʜʴʷ 
01.01.2014 

ʛʘ % ʢ ʠʪʦʛʫ 

ʇʘʰʥʷ  96003 63,27 

ʄʥʦʛʦʣʝʪʥʠʝ ʥʘʩʘʞʜʝʥʠʷ 583 0,38 

ʇʘʩʪʙʠʱʘ 11986 7,90 

ʃʇʍ 6697 4,41 

ʀɾʉ 79 0,05 

ʉʘʜʦʚʦʜʩʪʚʦ 75 0,05 

ɼʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ 1846 1,22 

ɹʦʣʦʪʘ 12172 8,02 

ʇʦʜ ʚʦʜʦʡ 14662 9,66 

ɼʦʨʦʛʠ 3924 2,59 

ʇʦʜ ʟʘʩʪʨʦʡʢʦʡ 2513 1,66 

ʅʘʨʫʰʝʥʥʳʝ ʟʝʤʣʠ 113 0,07 

ʃʝʩʥʳʝ ʧʣʦʱʘʜʠ 54 0,04 

ʇʨʦʯʠʝ ʟʝʤʣʠ 1034 0,68 

ɺʩʝʛʦ 151740 100 

Åʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ: ʥʝ ʤʝʥʝʝ 35-40%

Åʆʧʪʠʤʘʣʴʥʳʝ: 60%

ɼʦʣʷ ʧʨʠʨʦʜʥʳʭ (ʝʩʪʝʩʪʚʝʥʥʳʭ) ʣʘʥʜʰʘʬʪʦʚ ʚ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʠ

Åʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ: ʥʝ ʙʦʣʝʝ 60%

Åʆʧʪʠʤʘʣʴʥʳʝ: 40-45%

ɼʦʣʷ ʧʘʰʥʠ ʦʪ ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʠ

Åʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ: ʥʝ ʤʝʥʝʝ 30%

Åʆʧʪʠʤʘʣʴʥʳʝ: 30-50%

ɼʦʣʷ ʤʥʦʛʦʣʝʪʥʳʭ ʪʨʘʚ ʦʪ ʧʣʦʱʘʜʠ ʧʘʰʥʠ

Åʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ: ʥʝ ʤʝʥʝʝ 30%

Åʆʧʪʠʤʘʣʴʥʳʝ: 40-50%

ɼʦʣʷ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ ʦʪ ʧʣʦʱʘʜʠ ʩʝʣʴʭʦʟʫʛʦʜʠʡ

Åʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ: ʥʝ ʤʝʥʥʝ 10-15%

Åʆʧʪʠʤʘʣʴʥʳʝ: 15-20%

ɼʦʣʷ ʣʝʩʥʳʭ ʧʣʦʱʘʜʝʡ ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʠ

Åʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ: ʥʝ ʤʝʥʝʝ 4-5%

Åʆʧʪʠʤʘʣʴʥʳʝ: 7-10%

ɼʦʣʷ ʧʦʣʝʟʘʱʠʪʥʳʭ ʣʝʩʦʧʦʣʦʩ ʦʪ ʧʣʦʱʘʜʠ ʧʘʰʥʠ:

Åʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ: ʜʦ 20% ʚ ʩʫʭʦʡ ʠ ʧʦʣʫʩʫʭʦʡ ʟʦʥʘʭ, ʜʦ 15% ʚ ʟʘʩʫʰʣʠʚʦʡ ʠ ʧʦʣʫʟʘʩʫʰʣʠʚʦʡ ʟʦʥʘʭ

Åʆʧʪʠʤʘʣʴʥʳʝ: 15-20% ʚ ʩʫʭʦʡ ʠ ʧʦʣʫʩʫʭʦʡ ʟʦʥʘʭ, 10-15% ʚ ʟʘʩʫʰʣʠʚʦʡ ʠ ʧʦʣʫʟʘʩʫʰʣʠʚʦʡ ʟʦʥʘʭ

ɼʦʣʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʦʪ ʧʣʦʱʘʜʠ ʩʝʣʴʭʦʟʫʛʦʜʠʡ:

Åʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ: ʥʝ ʙʦʣʝʝ 10%

Åʆʧʪʠʤʘʣʴʥʳʝ: 1-3%

ɼʦʣʷ ʩʝʣʠʪʝʙʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ:
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ʉʦʛʣʘʩʥʦ ʠʤʝʶʱʠʤʩʷ ʜʘʥʥʳʤ ʠ ʨʘʩʩʤʦʪʨʝʥʥʳʤ ʨʘʥʝʝ ʧʘʨʘʤʝʪʨʘʤ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨ-

ʨʠʪʦʨʠʠ ʨʘʩʩʤʦʪʨʠʤ ʚʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʩʪʝʧʥʦʡ ʟʦʥʳ (ʨʠʩʫʥʦʢ 3). 

 
ʈʠʩʫʥʦʢ 3. ʈʘʩʩʯʠʪʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦ ʜʘʥʥʳʤ ʬʦʨʤʳ-22 

 

ʀʟ ʘʥʘʣʠʟʘ ʨʘʩʯʝʪʦʚ ʚʠʜʥʦ, ʯʪʦ ʚ ʮʝʣʦʤ ʧʦ ʤʫ-

ʥʠʮʠʧʘʣʴʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʣʝʩʥʳʭ ʧʣʦʱʘʜʝʡ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘ-

ʙʠʣʴʥʦʩʪʠ ʨʘʡʦʥʘ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪʩʫʪʩʪʚʠʝ ʣʝ-

ʩʦʚ ʛʦʚʦʨʠʪ ʦ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʟʝʤʝʣʴ ʢ 

ʵʨʦʟʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ ʧʣʦʱʘʜʠ 

ʧʘʰʥʠ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦ-

ʜʠʡ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʥʝʭʚʘʪʢʠ ʢʦʨʤʘ ʜʣʷ ʞʠ-

ʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʤʝʩʪ ʦʙʠʪʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ. ɼʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦ ʫʙʝʨʝʯʴ ʧʦʯʚʫ ʦʪ 

ʨʘʟʨʫʰʝʥʠʷ. 

ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʦʡ ʦʮʝʥʢʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʩʯʠʪʘʪʴ 

ʧʨʝʜʣʦʞʝʥʥʳʝ ɺʦʣʢʦʚʳʤ ʉ.ʅ. ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʩʣʝ-

ʜʫʶʱʠʤ ʬʦʨʤʫʣʘʤ: 

 (1) 

ʛʜʝ ʂʕʉ ï ʢʦʵʬʬʠʮʠʝʥʪ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘ-

ʙʠʣʴʥʦʩʪʠ; 

ʂi ï ʢʦʵʬʬʠʮʠʝʥʪ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʫʛʦʜʴʷ i-ʛʦ ʚʠʜʘ; 

Pi ï ʧʣʦʱʘʜʴ ʫʛʦʜʴʷ i-ʛʦ ʚʠʜʘ; 

ʂʈ ï ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴ-

ʥʦʩʪʠ ʨʝʣʴʝʬʘ (ʂʈ = 1). 

 (2) 

 

ʛʜʝ ʂɸʅ ï ʢʦʵʬʬʠʮʠʝʥʪ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʥʘʛʨʫʟʢʠ; 

ɹ ï ʙʘʣʣ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʣʦʱʘʜʠ ʩ ʦʧʨʝʜʝ-

ʣʝʥʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ; 

P ï ʧʣʦʱʘʜʴ ʟʝʤʝʣʴ [1]. 

ʆʮʝʥʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʠ 

ʙʘʣʣʘʤ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2.  

ʂʦʵʬʬʠʮʠʝʥʪʳ ʠ ʙʘʣʣʳ ʜʣʷ ʨʘʩʯʝʪʘ ʬʦʨʤʫʣ 

ʅʘʟʚʘʥʠʝ ʫʛʦʜʠʡ 

ʂʦʵʬʬʠʮʠʝʥʪ ʵʢʦ-

ʣʦʛʠʯʝʩʢʦʡ ʩʪʘ-

ʙʠʣʴʥʦʩʪʠ 

ɹʘʣʣ ʜʣʷ ʦʮʝʥʢʠ ʘʥ-

ʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ 

ʃʝʩ ʠ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ 1 1 

ɹʦʣʦʪʘ 0,79 1 

ʇʦʜ ʚʦʜʦʡ 0,79 2 

ʉʝʥʦʢʦʩʳ 0,62 3 

ʇʘʩʪʙʠʱʘ 0,68 3 

ʇʘʰʥʷ 0,14 4 

ɿʘʣʝʞʴ 0,70 2 

ʉʘʜʳ, ʢʫʩʪʘʨʥʠʢʠ, ʤʥʦʛʦʣʝʪʥʠʝ ʥʘʩʘʞʜʝʥʠʷ 0,43 4 

ʇʦʜ ʟʘʩʪʨʦʡʢʦʡ, ʧʦʜ ʜʦʨʦʛʘʤʠ, ʥʘʨʫʰʝʥʥʳʝ ʟʝʤʣʠ 0,0 5 

ʇʨʦʯʠʝ ʟʝʤʣʠ 0,0 5 

 

ʇʨʦʠʟʚʝʜʝʤ ʨʘʩʯʝʪ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤʫ ʄʆ 

ʂʘʣʠʥʠʥʩʢʠʡ ʨʘʡʦʥ. ʊʘʢ ʧʦʣʫʯʘʝʤ ʂʕʉ = 0,30, ʘ ʂɸʅ 

= 3,32. ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ 

ʪʝʨʨʠʪʦʨʠʷ ʄʆ ʂʘʣʠʥʠʥʩʢʠʡ ʨʘʡʦʥ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʥʝʩʪʘʙʠʣʴʥʦ ʠ ʠʤʝʝʪ ʫʤʝʨʝʥʥʫʶ ʫʤʝʨʝʥʥʫʶ ʘʥʪʨʦ-

ʧʦʛʝʥʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʪʝʨʨʠʪʦʨʠʶ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ: 

1. ʆʪʩʫʪʩʪʚʫʶʪ ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ ʫʛʦʜʠʡ, 
ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʦʧʪʠʤʘʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ; 

ɼʦʣʷ ʣʝʩʥʳʭ ʧʣʦʱʘʜʝʡ ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʠ

10-15 15-20 0,04

ɼʦʣʷ ʧʘʰʥʠ ʦʪ ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʠ

60 40-45 63,27

ʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʧʨʦʮʝʥʪʆʧʪʠʤʘʣʴʥʳʡ ʧʨʦʮʝʥʪɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ
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2. ʀʤʝʶʱʠʝʩʷ ʧʦʢʘʟʘʪʝʣʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 
ʥʝʦʙʭʦʜʠʤʳʤ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠʣʠ ʤʠʥʠʤʘʣʴʥʳʤ 

ʟʥʘʯʝʥʠʷʤ ʢʨʠʪʝʨʠʝʚ (ʧʘʰʥʷ ʧʨʝʚʳʰʘʝʪ ʥʘ 3,27 % 

ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝ, ʘ ʣʝʩʥʳʝ ʧʣʦʱʘʜʠ 

ʥʝʜʦʙʠʨʘʶʪ 9,96% ʜʦ ʧʨʝʜʝʣʴʥʦ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ). 

3. ʂʦʵʬʬʠʮʠʝʥʪ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ 
ʪʝʨʨʠʪʦʨʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʝʨʨʠʪʦʨʠʷ ʤʫʥʠʮʠ-

ʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʝʩʪʘʙʠʣʴʥʘ. 

ʕʪʠ ʚʳʚʦʜʳ ʜʘʶʪ ʦʩʥʦʚʘʥʠʷ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, 

ʯʪʦ ʚ ʩʨʦʯʥʦʤ ʧʦʨʷʜʢʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ 

ʜʦʣʞʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʥʦʡ ʢʘʨ-

ʪʠʥʳ ʩʦʩʪʦʷʥʠʷ ʫʛʦʜʠʡ ʜʣʷ ʨʘʩʯʝʪʘ ʚʩʝʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʨ ʧʦ ʫʣʫʯʰʝʥʠʶ ʥʳʥʝʰʥʝʡ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʤʝʩʪʥʦʩʪʠ. 
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OIL SEA POLLUTION: THE MODERN CONDITION  

 

ɸʥʥʦʪʘʮʠʷ. 

ɿʘʛʨʷʟʥʝʥʠʷ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ - ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʘʢʪʫʘʣʴʥʳʭ ʠ ʦʩʪʨʳʭ ʧʨʦʙʣʝʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. 

ʆʢʝʘʥ ï ʢʦʣʳʙʝʣʴ ʚʩʝʛʦ ʞʠʚʦʛʦ ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ, ʥʘʯʘʣʦ ʥʘʯʘʣ. ʀʤʝʥʥʦ ʚ ʪʸʧʣʳʭ ʩʦʣʝʥʳʭ ʚʦʜʘʭ ʜʨʝʚʥʝʛʦ 

ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʧʨʦʠʟʦʰʝʣ ʧʨʦʮʝʩʩ ʘʙʠʦʛʝʥʝʟʘ, ʚʦʟʥʠʢʣʠ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʟʘʨʦʜʠʣʠʩʴ ʧʝʨʚʳʝ 

ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ. ɺʦʜʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʟʘʥʠʤʘʝʪ 70,8 % ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʘ ʦʙʲʸʤ 

ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 95% ʚʩʝʡ ʛʠʜʨʦʩʬʝʨʳ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʜʦʙʳʯʠ 

ʥʝʬʪʠ ʥʘ ʰʝʣʴʬʝ ʥʘ ʟʘʛʨʷʟʥʝʥʠʷ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ. 

Abstract. 

Pollution of the World ocean is one of the most urgent and acute problems today. The ocean is the cradle of 

all life on our planet, its origin. It was in the warm salty waters of the ancient World ocean that the process of 

abiogenesis took place, organic compounds arose and the first living organisms were born. The water surface of 

the World ocean occupies 70.8 % of the earth's surface, and the volume of the World ocean is about 95% of the 

entire hydrosphere. The article discusses the impact of oil production on the shelf on the pollution of the Oceans. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʨʦʚʦʡ ʦʢʝʘʥ, ʥʝʬʪʴ, ʟʘʛʨʷʟʥʝʥʠʝ, ʵʢʦʣʦʛʠʷ. 

Key words: World Ocean, oil, Pollution, Ecological problem. 

 

ʇʨʦʙʣʝʤʳ ʵʢʦʣʦʛʠʠ ʩʪʦʷʪ ʥʘ ʚʩʝ ʙʦʣʝʝ ʚʘʞʥʳʭ 

ʤʝʩʪʘʭ ʚ ʩʠʩʪʝʤʝ ʤʠʨʦʚʳʭ ʧʨʠʦʨʠʪʝʪʦʚ. ɻʣʘʚʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ ʜʝʛʨʘʜʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ 

ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʪʨʘʥʩʧʦʨʪ 

[1]. 

ʆʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʚ ʦʩʦʙʝʥʥʦʩʪʠ - 

ʤʦʨʩʢʦʡ, ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʛʣʦʙʘʣʴ-

ʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ, ʩʝʨʴʝʟʥʳʤ ʚʳʟʦ-

ʚʦʤ ʧʝʨʝʜ ʚʩʝʤ ʯʝʣʦʚʝʯʝʩʪʚʦʤ. ɸʢʪʠʚʥʘʷ ʭʦʟʷʡ-

ʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ, ʦʩʦʙʝʥʥʦ ʧʦʩʣʝ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʚʦʣʶʮʠʠ, ʧʨʠʚʦʜʠʪ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ ʢ ʠʩʪʦʱʝʥʠʶ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʟʘ-

ʛʨʷʟʥʝʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʦ ʤʥʝʥʠʶ ʚʝʜʫ-

ʱʠʭ ʵʢʦʣʦʛʦʚ ʤʠʨʘ, ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ ʥʝʛʘʪʠʚʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ ʵʪʠ ʧʨʦʮʝʩʩʳ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʛʠʙʝʣʠ 

ʮʠʚʠʣʠʟʘʮʠʠ ʯʝʨʝʟ ʜʚʘ-ʪʨʠ ʧʦʢʦʣʝʥʠʷ. 

ʄʠʨʦʚʦʡ ʦʢʝʘʥ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʦʡ ʢʣʘʜʦʚʦʡ 
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ʞʠʚʦʪʥʳʭ, ʨʘʩʪʠʪʝʣʴʥʳʭ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʤʠʥʝ-

ʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʛ-

ʨʘʶʪ ʚʩʝ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʕʪʠ 

ʨʝʩʫʨʩʳ ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʨʘ-

ʮʠʦʥʘʣʴʥʦʤ ʠʭ ʧʦʪʨʝʙʣʝʥʠʠ ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʥʝʠʩʯʝʨʧʘʝʤʳʤʠ. ʊʘʢʞʝ ʨʝʩʫʨʩʳ ʄʠʨʦʚʦʛʦ 

ʦʢʝʘʥʘ ʤʦʛʫʪ ʨʝʰʠʪʴ ʩʘʤʳʝ ʦʩʪʨʦ ʩʪʦʷʱʠʝ ʧʝʨʝʜ 

ʯʝʣʦʚʝʯʝʩʪʚʦʤ ʟʘʜʘʯʠ: ʦʙʝʩʧʝʯʠʪʴ ʙʳʩʪʨʦ ʨʘʩʪʫ-

ʝɦʝ ʥʘʩʝʣʝʥʠʝ ʩʳʨʴʝʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʦʪ-

ʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ, 

ʫʤʝʥʴʰʠʪʴ ʦʧʘʩʥʦʩʪʴ ʢʨʠʟʠʩʘ ʚ ʵʥʝʨʛʝʪʠʢʝ ʠ ʨʝ-

ʰʠʪʴ ʧʨʦʙʣʝʤʫ ʚʦʩʧʦʣʥʝʥʠʷ ʨʝʩʫʨʩʦʚ ʧʨʝʩʥʦʡ 

ʚʦʜʳ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʦʪʦʨʦʡ ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʝʪ. 

ʂʨʦʤʝ ʪʦʛʦ, ʄʠʨʦʚʦʡ ʦʢʝʘʥ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʤ ʦʙʲʝʢʪʦʤ, ʠʩʧʦʣʴʟʫʝ-

ʤʳʤ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʤʠ ʩʪʨʘʥʘʤʠ. ɺʩʝ ʵʪʦ ʚ ʢʦʤ-

ʧʣʝʢʩʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʪʝʟʠʩ, ʯʪʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʟʘ-

ʛʨʷʟʥʝʥʠʷ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘ-

ʤʳʭ ʘʢʪʫʘʣʴʥʳʭ ʠ ʦʩʪʨʦ ʩʪʦʷʱʠʭ ʧʨʦʙʣʝʤ 

ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ, ʥʦʩʷʱʘʷ ʢ ʪʦʤʫ ʞʝ ʷʨʢʦ ʚʳʨʘ-

ʞʝʥʥʳʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʇʨʠ ʫʭʫʜʰʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʤʦʨʩʢʦʡ ʩʨʝʜʳ ʧʨʦʠʩʭʦʜʷʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʝ ʠʟʜʝʨʞʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʝʛʨʘʜʘʮʠʝʡ ʧʨʠʨʦʜ-

ʥʳʭ ʨʝʩʫʨʩʦʚ. ɿʘʛʨʷʟʥʝʥʠʝ ʚʦʜʥʦʡ ʪʦʣʱʠ ʧʨʠʚʦʜʠʪ 

ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʫʱʝʨʙʘʤ ʚ ʨʳʙʦʣʦ-

ʚʝʮʢʦʡ ʦʪʨʘʩʣʠ, ʢʦʪʦʨʦʝ ʜʣʷ ʤʥʦʛʠʭ ʣʶʜʝʡ ʩʣʫʞʠʪ 

ʠʩʪʦʯʥʠʢʦʤ ʧʨʦʧʠʪʘʥʠʷ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ɺ ʙʝʜ-

ʥʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʜʣʷ 100 ʤʣʥ ʣʶ-

ʜʝʡ ʵʪʦ ʝʜʠʥʩʪʚʝʥʥʳʡ ʠʣʠ ʦʯʝʥʴ ʚʘʞʥʳʡ ʠʩʪʦʯʥʠʢ 

ʩʨʝʜʩʪʚ ʢ ʩʫʱʝʩʪʚʦʚʘʥʠʶ [2]. ʇʦʵʪʦʤʫ ʟʥʘʥʠʝ ʦ 

ʧʨʠʯʠʥʘʭ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʳʭ ʘʢʚʘʪʦʨʠʡ ʈʦʩʩʠʠ ʠ 

ʜʨʫʛʠʭ ʛʦʩʫʜʘʨʩʪʚ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʳ. 

ʀʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʷʚʣʷʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʦʙʲ-

ʝʢʪʳ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʙʨʦʩ ʠʣʠ ʠʥʦʝ ʧʦ-

ʩʪʫʧʣʝʥʠʝ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʫʭʫʜʰʘʶʱʠʭ ʢʘʯʝ-

ʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʠ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʠʭ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʱʠʭ ʥʘ 

ʩʦʩʪʦʷʥʠʝ ʙʝʨʝʛʦʚʳʭ ʠ ʜʦʥʥʳʭ ʵʢʦʩʠʩʪʝʤ [3]. 

ɼʣʷ ʦʙʲʝʢʪʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟ-

ʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚʳʜʝʣʷʶʪ ʨʷʜ ʢʨʠ-

ʪʝʨʠʝʚ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʝʣʷʪ ʧʦ ʛʨʫʧʧʘʤ 

[4]. ʇʨʠ ʚʳʜʝʣʝʥʠʠ ʢʨʠʪʝʨʠʝʚ ʫʯʠʪʳʚʘʶʪʩʷ ʩʣʝʜʫ-

ʶʱʠʝ ʬʘʢʪʦʨʳ: 

Å ʫʨʦʚʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʭʦʟʷʡ-

ʩʪʚʝʥʥʦʡ (ʠʣʠ) ʜʨʫʛʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʦʪʨʘʩʣʝʡ, 

ʯʘʩʪʠ ʦʪʨʘʩʣʠ ʠʣʠ ʦʪʜʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ; 

Å ʫʨʦʚʝʥʴ ʪʦʢʩʠʯʥʦʩʪʠ, ʤʫʪʘʛʝʥʥʳʝ ʠ ʢʘʥʮʝʨʦ-

ʛʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʩʦʜʝʨʞʘ-

ʱʠʭʩʷ ʚ ʚʳʙʨʦʩʘʭ ʠʣʠ ʚ ʩʙʨʦʩʘʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝ-

ʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʢʣʘʩʩʳ ʦʧʘʩʥʦʩʪʠ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ; 

Å ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ 

ʠ ʦʙʲʝʢʪʦʚ; 

Å ʩʧʝʮʠʬʠʢʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝ-

ʪʠʢʠ. 

ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ ʚʝ-

ʣʠʯʠʥʝ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʢ ʥʠʤ 

ʩʨʝʜʩʪʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ʄʝʨʳ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʥʘ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʦʜʥʳʤ ʢʦ-

ʜʝʢʩʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʊʘʢ ʢʘʢ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʈʦʩʩʠʠ ʙʦʣʴʰʠʥʩʪʚʦ ʚʦʜʦʝʤʦʚ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʨʘʟʥʦʦʙʨʘʟʥʦʤʫ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ, ʘ 

ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʚʦ ʤʥʦʛʠʭ ʠʟ ʥʠʭ ʥʝ ʦʪʚʝʯʘʝʪ ʥʦʨʤʘ-

ʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʪʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʞʝʩʪʦʯʝ-

ʥʠʝ ʩʨʝʜʦʟʘʱʠʪʥʳʭ ʤʝʨ ʚʦʜʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. 

ʄʥʦʛʦʣʝʪʥʠʡ ʤʦʥʠʪʦʨʠʥʛ ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʚʦʜ ʚʳʷʚʠʣ ʪʝʥʜʝʥʮʠʶ ʢ ʨʦʩʪʫ ʠʭ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ. 

ʂʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ ʵʢʩʪʨʝʤʘʣʴʥʦ ʚʳʩʦʢʦʛʦ ʟʘʛʨʷʟ-

ʥʝʥʠʷ ʚʦʜʳ (ʙʦʣʝʝ 100 ʇɼʂ) ʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʟʘ-

ʛʨʷʟʥʝʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ (ʙʦʣʝʝ 10 ʇɼʂ) ʫʚʝʣʠ-

ʯʠʚʘʝʪʩʷ [5]. 

ʅʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʟʘ-

ʛʨʷʟʥʠʪʝʣʷʤʠ ʦʢʝʘʥʠʯʝʩʢʠʭ ʠ ʤʦʨʩʢʠʭ ʚʦʜ ʚ ʤʠʨʦ-

ʚʦʡ ʩʪʘʪʠʩʪʠʢʝ ʷʚʣʷʶʪʩʷ ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʠ ʥʝʬʪʴ. 

ʉʝʡʯʘʩ ʟʘʛʨʷʟʥʝʥʠʝ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʥʝʬʪʝ-

ʧʨʦʜʫʢʪʘʤʠ ʠ ʥʝʬʪʴʶ ʦʭʚʘʪʳʚʘʝʪ ʫʞʝ ʦʢʦʣʦ 1/5 ʝʛʦ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʆʜʥʘ ʪʦʥʥʘ ʥʝʬʪʠ ʩʧʦʩʦʙʥʘ ʧʦʢʨʳʪʴ 

ʦʢʦʣʦ 12 ʢʤ2 ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ, ʧʨʠ ʵʪʦʤ ʦʙʨʘʟʫʶ-

ʱʘʷʩʷ ʥʝʬʪʷʥʘʷ ʧʣʝʥʢʘ ʥʘʨʫʰʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʥʘ ʛʨʘʥʠʮʝ ʛʠʜʨʦ-

ʩʬʝʨʳ ʠ ʘʪʤʦʩʬʝʨʳ. ʈʝʟʢʦ ʫʭʫʜʰʘʝʪʩʷ ʛʘʟʦʦʙʤʝʥ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʚʦʜʳ, ʧʦʚʳʰʘʝʪʩʷ ʝʛʦ ʪʝʤʧʝ-

ʨʘʪʫʨʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʨʳʙʘ ʫʭʦʜʠʪ ʠʣʠ ʧʦʛʠ-

ʙʘʝʪ. ɼʘʞʝ ʦʩʝʚʰʘʷ ʥʘ ʜʥʦ ʥʝʬʪʴ ʜʦʣʛʦʝ ʚʨʝʤʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʨʠʪʠʯʝʩʢʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʜʦʥʥʳʭ 

ʙʠʦʮʝʥʦʟʦʚ. ɺʝʨʭʥʠʝ 5ð10 ʩʤ ʚʦʜʥʦʡ ʪʦʣʱʠ ʷʚʣʷ-

ʶʪʩʷ ʩʨʝʜʦʡ, ʛʜʝ ʬʦʨʤʠʨʫʝʪʩʷ ʙʦʛʘʪʝʡʰʝʝ ʩʦʦʙʱʝ-

ʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. ɽʩʣʠ ʞʝ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʬʪʴ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʪʦ ʧʨʦʠʩʭʦʜʠʪ 

ʨʝʟʢʦʝ ʫʛʥʝʪʝʥʠʝ ʵʪʠʭ ʙʠʦʮʝʥʦʟʦʚ [6]. 

ɻʝʦʛʨʘʬʠʷ ʟʘʛʨʷʟʥʸʥʥʦʩʪʠ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ 

ʩʣʦʞʥʘ, ʥʦ ʪʝʤ ʥʝ ʤʝʥʝʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʢʦʪʦ-

ʨʳʝ ʦʙʱʠʝ ʯʝʨʪʳ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷ-

ʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʦʪʯʝʪʣʠʚʦ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʬʪʷʥʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ, ʢʘʢ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʠ ʦʧʘʩʥʦʝ. 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʚʩʪʨʝʯʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʜʘʥʥʳʝ 

ʧʦ ʦʙʱʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, 

ʢʦʪʦʨʳʝ ʝʞʝʛʦʜʥʦ ʧʦʧʘʜʘʶʪ ʚ ʘʢʚʘʪʦʨʠʶ ʄʠʨʦ-

ʚʦʛʦ ʦʢʝʘʥʘ. ʆʥʠ ʚʘʨʴʠʨʫʶʪ ʦʪ 3ð5 ʜʦ 10ð15 ʤʣʥ 

ʠʣʠ ʜʘʞʝ 25ð 30 ʤʣʥ ʪ. ɺʦʟʴʤʝʤ ʢʘʢ ʥʘʠʙʦʣʝʝ ʜʦ-

ʩʪʦʚʝʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 3 ʜʦ 8 ʤʣʥ ʪ ʚ 

ʛʦʜ. ʇʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʟʘ ʧʦʩʣʝʜʥʠʝ 5ð7 

ʣʝʪ ʥʝʩʢʦʣʴʢʦ ʩʥʠʟʠʣʠʩʴ ʦʙʲʝʤʳ ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟ-

ʥʝʥʠʷ ʦʪ ʤʦʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʢʘʢ ʚ ʤʠʨʦʚʦʤ ʤʘʩ-

ʰʪʘʙʝ, ʪʘʢ ʠ ʚ ʤʘʩʰʪʘʙʘʭ ʈʦʩʩʠʠ, ʭʦʪʷ ʵʪʦ ʟʘʛʨʷʟ-

ʥʝʥʠʝ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʤ ʠ 

ʜʦʩʪʠʛʘʝʪ 3ð5 ʤʣʥ ʪ ʚ ʛʦʜ [7]. 

ʆʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʴʶ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʤʦʨʩʢʦʡ ʩʨʝʜʳ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 

1 ʠʩʭʦʜʷ ʠʟ ʛʦʜʦʚʦʛʦ ʩʙʨʦʩʘ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʨʘʟ-

ʤʝʨʝ 3ð3,5 ʤʣʥ ʪ [14]. 
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ʈʠʩ. 1. ʆʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʤʦʨʩʢʦʡ ʩʨʝʜʳ [8] 

 

ʕʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʩʘʤʦ ʩʫʱʝ-

ʩʪʚʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʮʠʚʠʣʠʟʘʮʠʠ ʥʝʚʦʟʤʦʞʥʦ 

ʙʝʟ ʩʫʜʦʭʦʜʩʪʚʘ, ʥʦ ʧʦ ʩʪʘʪʠʩʪʠʢʝ ʠʤʝʥʥʦ ʤʦʨʩʢʦʡ 

ʪʨʘʥʩʧʦʨʪ ʥʘʥʦʩʠʪ ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʫʱʝʨʙ ʤʦʨʩʢʦʡ 

ʩʨʝʜʝ. ɺ ʈʦʩʩʠʠ ʤʦʨʩʢʦʡ ʪʨʘʥʩʧʦʨʪ ʧʦ ʚʝʣʠʯʠʥʝ 

ʛʨʫʟʦʦʙʦʨʦʪʘ ʟʘʥʠʤʘʝʪ ʪʨʝʪʴʝ ʤʝʩʪʦ ʠ ʷʚʣʷʝʪʩʷ 

ʦʯʝʥʴ ʚʘʞʥʦʡ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴʶ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠ-

ʩʪʝʤʳ, ʫʩʪʫʧʘʷ ʪʦʣʴʢʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤʫ ʠ ʪʨʫʙʦ-

ʧʨʦʚʦʜʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ. ɺʦ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʝ ʈʦʩ-

ʩʠʠ ʟʥʘʯʝʥʠʝ ʤʦʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʝʱʝ ʙʦʣʴʰʝ - ʥʘ 

ʥʝʛʦ ʧʨʠʭʦʜʠʪʩʷ 73% ʚ ʦʪʧʨʘʚʣʝʥʠʠ ʛʨʫʟʦʚ ʠ ʙʦʣʝʝ 

90% ʛʨʫʟʦʦʙʦʨʦʪʘ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʦʙʱʝʥʠʠ [8] 

[9]. 

ʇʦ ʤʦʨʶ ʝʞʝʛʦʜʥʦ ʧʝʨʝʚʦʟʠʪʩʷ ʦʢʦʣʦ 60% 

ʚʩʝʡ ʧʦʪʨʝʙʣʷʝʤʦʡ ʚ ʤʠʨʝ ʥʝʬʪʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝ-

ʨʝʜʴ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 40% ʛʨʫʟʦʦʙʦʨʦʪʘ 

ʤʦʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ɼʣʷ ʵʪʦʛʦ ʟʘʜʝʡʩʪʚʦʚʘʥʦ ʧʦ-

ʯʪʠ 7 ʪʳʩ. ʤʦʨʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ (ʪʘʥʢʝʨʦʚ), 

ʧʨʠʯʝʤ ʪʦʣʴʢʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʦʙʲʝʤ ʤʦʨʩʢʠʭ 

ʧʝʨʝʚʦʟʦʢ ʚʦʟʨʦʩ ʥʘ 80%, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳ-

ʰʘʝʪ ʨʠʩʢ ʟʘʛʨʷʟʥʝʥʠʡ ʤʦʨʩʢʦʡ ʘʢʚʘʪʦʨʠʠ [10]. 

ʇʦʪʨʝʙʣʝʥʠʝ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʤʠʨʝ 

ʩʝʡʯʘʩ ʩʦʩʪʘʚʣʷʝʪ ʩʚʳʰʝ 3150 ʤʣʥ ʪ ʚ ʛʦʜ ʚ ʠ ʧʦ-

ʩʪʦʷʥʥʦ ʨʘʩʪʝʪ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʲʝʤʳ ʤʝʞʜʫʥʘ-

ʨʦʜʥʳʭ ʧʝʨʝʚʦʟʦʢ ʥʝʬʪʠ ʙʫʜʫʪ ʚʦʟʨʘʩʪʘʪʴ, ʧʦ ʩʫ-

ʱʝʩʪʚʫʶʱʠʤ ʧʨʦʛʥʦʟʘʤ - ʥʘ 4,5% ʚ ʛʦʜ. ʉʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʥʘ ʵʪʫ ʞʝ ʚʝʣʠʯʠʥʫ ʚʳʨʘʩʪʝʪ ʠ ʛʨʫʟʦʦʙʦʨʦʪ 

ʤʦʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʫ-

ʜʦʚ. ʇʨʦʠʩʭʦʜʠʪ ʠ ʫʚʝʣʠʯʝʥʠʝ ʜʘʣʴʥʦʩʪʠ ʪʨʘʥʩʧʦʨ-

ʪʠʨʦʚʢʠ ʩʳʨʦʡ ʥʝʬʪʠ ʩ 6,4 ʪʳʩ. ʜʦ 10,5 ʪʳʩ. ʪ/ʢʤ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ð ʩ 1,6 ʪʳʩ. ʜʦ 2,2 ʪʳʩ. ʪ/ʢʤ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʘʢ ʯʠʩʣʦ ʟʘʛʨʷʟʥʝʥʠʡ ʄʠ-

ʨʦʚʦʛʦ ʦʢʝʘʥʘ ʥʝʬʪʴʶ, ʪʘʢ ʠ ʦʙʱʘʷ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ 

ʤʦʨʷ [11]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʠ ʪʝʭʥʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʚʦʜʳ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ 

ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ. ɿʘ ʧʦ-

ʩʣʝʜʥʠʝ 100 ʣʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷ-

ʥʠʷ ʦʙʱʝʩʪʚʘ ʥʘ ʧʨʠʨʦʜʫ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʳ ʥʝʬʪʝ-

ʧʨʦʜʫʢʪʘʤʠ ʫʚʝʣʠʯʠʣʦʩʴ ʚ 3000 ʨʘʟ [12]. ʕʪʦ ʥʝ 

ʤʦʛʣʦ ʥʝ ʥʘʥʝʩʪʠ ʢʦʣʦʩʩʘʣʴʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ (ʘ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ ï ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ) ʫʱʝʨʙʘ ʄʠʨʦ-

ʚʦʤʫ ʦʢʝʘʥʫ. 

ɼʣʷ ʤʦʨʩʢʦʛʦ ʩʫʜʦʭʦʜʩʪʚʘ ʵʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝ-

ʨʝʜʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ. ʕʪʦʪ ʚʠʜ ʟʘ-

ʛʨʷʟʥʝʥʠʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʘʢ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ 

ʩʙʨʦʩ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʚʦʟʥʠʢʘʶʱʠʡ ʚ ʧʨʦ-

ʮʝʩʩʝ ʨʘʙʦʪʳ ʩʫʜʥʘ, ʪʘʢ ʠ ʧʨʝʜʥʘʤʝʨʝʥʥʳʝ ʩʙʨʦʩʳ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʠʣʠ ʧʦʣ-

ʥʦʛʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʪʘʢʠʭ ʩʙʨʦʩʦʚ ʢ ʢʦʥʩʪʨʫʢʮʠʠ 

ʠ ʦʙʦʨʫʜʦʚʘʥʠʶ ʩʫʜʦʚ ʧʨʠʤʝʥʷʶʪʩʷ ʥʦʨʤʳ ʠ ʩʪʘʥ-

ʜʘʨʪʳ, ʘ ʪʘʢʞʝ ʚʚʦʜʷʪʩʷ ʩʘʥʢʮʠʠ ʚ ʦʪʥʦʰʝʥʠʠ ʣʠʮ 

ʚʠʥʦʚʥʳʭ ʚ ʥʘʨʫʰʝʥʠʷʭ. 

ɼʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʷ ʄʠʨʦʚʦʛʦ ʦʢʝ-

ʘʥʘ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʨʝʜʧʨʠʥʠʤʘʣʠʩʴ ʧʦʧʳʪʢʠ ʝʛʦ 

ʢʘʨʪʠʨʦʚʘʥʠʷ ʧʦ ʨʘʟʣʠʯʥʳʤ ʤʝʪʦʜʠʢʘʤ. ʆʜʥʘʢʦ, 

ʨʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʘʢ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʳʝ, ʪʘʢ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ. 

ʅʘ ʨʠʩ. 2 ʧʨʠʚʝʜʝʥ ʦʜʠʥ ʠʟ çʤʘʢʩʠʤʘʣʠʩʪʩʢʠʭè ʚʘ-

ʨʠʘʥʪʦʚ ʢʘʨʪʠʨʦʚʘʥʠʷ ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʢʦ-

ʪʦʨʳʡ ʚ ʮʝʣʦʤ ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʧʠʩʳʚʘʝʤʦʤ 

ʷʚʣʝʥʠʠ. 
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ʈʠʩ. 2. ʅʝʬʪʷʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ [13] 

 

ɸʪʣʘʥʪʠʯʝʩʢʠʡ ʦʢʝʘʥ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʟʘʛʨʷʟʥʝʥ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, ʯʪʦ ʦʙʲʷʩʥʷ-

ʝʪʩʷ ʜʦʙʳʯʝʡ ʥʝʬʪʠ ʚ ʉʝʚʝʨʥʦʤ ʤʦʨʝ ʫ ʙʝʨʝʛʦʚ ɽʚ-

ʨʦʧʳ ʵʪʦ ʠ ʤʘʩʩʦʚʳʤ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝʤ ʥʝʬʪʠ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʧʦ ʉʝʚʝʨʥʦʤʫ, ʉʨʝʜʠʟʝʤʥʦʤʫ ʠ 

ʜʨʫʛʠʤ ʤʦʨʷʤ, ʘ ʪʘʢʞʝ ʧʦ ʜʨʫʛʠʤ ʧʨʠʣʝʛʘʶʱʠʤ ʘʢ-

ʚʘʪʦʨʠʷʤ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ. ʅʝʬʪʷʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ 

ʫ ʘʬʨʠʢʘʥʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʚʷʟʘʥʦ ʩ 

ʧʨʦʭʦʞʜʝʥʠʝʤ ʪʘʤ ʦʩʥʦʚʥʳʭ ʪʨʘʩʩ ʩʫʧʝʨʪʘʥʢʝʨʦʚ, 

ʘ ʪʘʢʞʝ ʩ ʜʦʙʳʯʝʡ ʥʝʬʪʠ ʚ ɻʚʠʥʝʡʩʢʦʤ ʟʘʣʠʚʝ. 

ʂʨʫʧʥʳʝ ʥʝʬʪʷʥʳʝ ʛʨʫʟʦʧʦʪʦʢʠ ʧʨʦʭʦʜʷʪ ʠ ʫ ʙʝʨʝ-

ʛʦʚ ʎʝʥʪʨʘʣʴʥʦʡ ʠ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʚ ʂʘʨʠʙʩʢʦʤ ʤʦʨʝ ʠ ʥʘ ʘʢʚʘʪʦʨʠʠ ʄʝʢʩʠʢʘʥʩʢʦʛʦ 

ʟʘʣʠʚʘ ʚʝʜʝʪʩʷ ʰʝʣʴʬʦʚʘʷ ʜʦʙʳʯʘ ʥʝʬʪʠ. ʎʝʥ-

ʪʨʘʣʴʥʘʷ, ʦʪʢʨʳʪʘʷ ʯʘʩʪʴ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ 

ʤʝʥʴʰʝ ʧʦʜʚʝʨʞʝʥʘ ʥʝʬʪʷʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ, ʢʦʪʦ-

ʨʦʝ ʠʤʝʝʪ ʟʜʝʩʴ ʥʝʫʩʪʦʡʯʠʚʳʡ ʭʘʨʘʢʪʝʨ. ʆʜʥʘʢʦ, ʥʘ 

ʪʨʘʩʩʘʭ ʪʘʥʢʝʨʦʚ ʠ ʚ ʦʙʣʘʩʪʷʭ, ʛʜʝ ʧʨʦʭʦʜʷʪ ʥʝʢʦ-

ʪʦʨʳʝ ʦʢʝʘʥʠʯʝʩʢʠʝ ʪʝʯʝʥʠʷ, ʪʦʞʝ ʦʪʤʝʯʘʝʪʩʷ ʧʦ-

ʚʳʰʝʥʥʳʝ ʩʢʦʧʣʝʥʠʷ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 

ʏʘʩʪʴ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ï ɻ ʪʦ ʟʘʛʨʷʟʥʝ-

ʥʠʝ ʥʝʬʪʷʥʳʤʠ ʢʦʤʢʘʤʠ, ʥʦ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ - 

ʥʝʬʪʷʥʘʷ ʧʣʝʥʢʘ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʘʷ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ.  

ʅʝʬʪʷʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚ ʊʠʭʦʤ ʦʢʝʘʥʝ ʥʘʠʙʦ-

ʣʝʝ ʚʝʣʠʢʦ ʫ ʘʟʠʘʪʩʢʠʭ ʙʝʨʝʛʦʚ, ʛʜʝ ʧʨʦʭʦʜʷʪ ʦʩ-

ʥʦʚʥʳʝ ʤʘʨʰʨʫʪʳ ʩʫʧʝʨʪʘʥʢʝʨʦʚ ʠ ʚʝʜʝʪʩʷ ʜʦʙʳʯʘ 

ʥʝʬʪʠ ʥʘ ʰʝʣʴʬʝ. ɺ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ 

ʥʝʬʪʷʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʦʙʨʘʟʫʝʪ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʝ 

ʦʯʘʛʠ, ʘ ʫ ʧʦʙʝʨʝʞʴʷ ʉʝʚʝʨʥʦʡ ʠ ʖʞʥʦʡ ɸʤʝʨʠʢʠ 

ʦʥʦ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʘʟʠʘʪʩʢʠʭ ʙʝʨʝʛʦʚ 

[13].  

ɺ ʀʥʜʠʡʩʢʦʤ ʦʢʝʘʥʝ ʩʘʤʳʤʠ ʟʘʛʨʷʟʥʸʥʥʳʤʠ 

ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʘʢʚʘʪʦʨʠʷʤʠ ʷʚʣʷʶʪʩʷ 

ʇʝʨʩʠʜʩʢʠʡ ʟʘʣʠʚ ʠ ʧʨʠʣʝʛʘʶʱʠʝ ʢ ʥʝʤʫ ʨʘʡʦʥʳ. 

ɿʜʝʩʴ ʧʨʦʠʩʭʦʜʠʪ ʟʘʨʦʞʜʝʥʠʝ ʦʩʥʦʚʥʳʭ ʤʦʨʩʢʠʭ 

ʥʝʬʪʷʥʳʭ ʛʨʫʟʦʧʦʪʦʢʦʚ ʠ ʟʜʝʩʴ ʞʝ ʠʜʝʪ ʦʩʥʦʚʥʘʷ 

ʜʦʙʳʯʘ çʤʦʨʩʢʦʡ ʥʝʬʪʠè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʩʭʦʜʠʪ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜ ʫ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ɸʬʨʠʢʠ ʠ 

ʧʨʠʙʨʝʞʥʳʭ ʨʘʡʦʥʦʚ ʖʞʥʦʡ ʠ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ 

ɸʟʠʠ. ʅʘʠʤʝʥʴʰʝʝ ʥʝʬʪʷʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʦʪʤʝʯʝʥʦ 

ʚ ʉʝʚʝʨʥʦʤ ʃʝʜʦʚʠʪʦʤ ʦʢʝʘʥʝ, ʢʨʦʤʝ ʦʪʜʝʣʴʥʳʭ 

ʨʘʡʦʥʦʚ ï ʚ ɻʨʝʥʣʘʥʜʩʢʦʤ ʤʦʨʝ ʠ ʤʦʨʝ ɹʦʬʦʨʪʘ. 

ɺʳʚʦʜ 

ɼʣʷ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ - 5ð10 ʤʛ/ʣ. ʇʨʠ ʧʨʝʚʳʰʝ-

ʥʠʠ ʵʪʠʭ ʟʥʘʯʝʥʠʡ ʤʥʦʛʠʝ ʨʳʙʳ ʫʞʝ ʥʝ ʤʦʛʫʪ ʩʫ-

ʱʝʩʪʚʦʚʘʪʴ; ʘ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,01 ð 0,1 ʤʛ/ʣ. 

ʧʦʛʠʙʘʝʪ ʠʢʨʘ ʨʳʙ, ʘ ʪʘʢʞʝ ʤʦʣʦʜʴ ʤʦʣʣʶʩʢʦʚ ʨʘ-

ʢʦʦʙʨʘʟʥʳʭ. ʕʪʠ ʧʨʦʙʣʝʤʳ ʘʢʪʫʘʣʴʥʳ ʚ ʪʦʤ ʯʠʩʣʝ 

ʠ ʜʣʷ ʈʦʩʩʠʠ, ʫ ʢʦʪʦʨʦʡ ʠʟ 13 ʚʥʫʪʨʝʥʥʠʭ ʠ ʦʢʨʘʠʥ-

ʥʳʭ ʤʦʨʝʡ ʤʥʦʛʠʝ ʧʦʜʚʝʨʞʝʥʳ ʥʝʬʪʷʥʦʤʫ ʟʘʛʨʷʟ-

ʥʝʥʠʶ ʠ ʠʩʧʳʪʳʚʘʶʪ ʠʥʪʝʥʩʠʚʥʫʶ ʘʥʪʨʦʧʦʛʝʥʥʫʶ 

ʥʘʛʨʫʟʢʫ. 
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ɺ ʩʪʘʪʴʝ ʦʩʚʝʱʝʥʳ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʜʦʤʘ ʥʘ ʢʘʜʘʩʪʨʦ-
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Abstract. 

The article highlights the problems encountered in the formulation of an apartment building on the cadastral 

register. It is shown that any land plot is a real estate object, so it often becomes the subject of transactions and is 

subject to mandatory registration. 
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ɺʳʜʝʣ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʜʣʷ ʥʫʞʜ ʥʝʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʳʯʥʦ ʩʚʷʟʘʥ ʩ 

ʧʦʩʪʨʦʡʢʦʡ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ. ɼʣʷ ʠʭ ʧʦʩʪʨʦʡʢʠ 

ʥʝʦʙʭʦʜʠʤʦ ʚʦʟʙʫʞʜʝʥʠʝ ʭʦʜʘʪʘʡʩʪʚʘ ʦʙ ʦʪʚʦʜʝ 

ʫʯʘʩʪʢʘ, ʧʨʦʠʟʚʦʜʠʤʦʝ ʥʘ ʦʩʥʦʚʝ ʨʝʰʝʥʠʷ ʦ ʧʦ-

ʩʪʨʦʡʢʝ ʠʣʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʥʝʜʚʠʞʠʤʳʭ ʦʙʲʝʢʪʦʚ 

[6]. ʕʪʦ ʨʝʰʝʥʠʝ ʦʙʳʯʥʦ ʧʨʠʥʠʤʘʝʪʩʷ ʫʧʦʣʥʦʤʦ-

ʯʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʈʌ, ʘ 

ʪʘʢʞʝ ʩʫʙʲʝʢʪʘ ʈʌ ʠʣʠ ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦ-

ʫʧʨʘʚʣʝʥʠʷ, ʫʧʦʣʥʦʤʦʯʝʥʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ 

ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʠʣʠ ʯʘʩʪʥʳʤʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝ-

ʣʷʤʠ [7, 8]. ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʨʝʰʝʥʠʡ ʦ ʧʦʩʪʨʦʡʢʝ 

ʥʝʜʚʠʞʠʤʳʭ ʦʙʲʝʢʪʦʚ ʧʨʠʥʠʤʘʝʪʩʷ ʩ ʨʘʟʨʝʰʝ-

ʥʠʝʤ, ʚʳʜʘʚʘʝʤʳʤ ʚ ʧʦʨʷʜʢʝ, ʢʦʪʦʨʳʡ ʫʩʪʘʥʦʚʣʝʥ 

ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʤ ʢʦʜʝʢʩʦʤ ʈʌ. 

ʇʨʦʝʢʪ ʦʪʚʦʜʘ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠʟʛʦʪʘʚʣʠ-

ʚʘʝʪʩʷ ʚʦ ʚʨʝʤʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ ʤʝ-

ʩʪʦʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘ ʪʘʢʞʝ, ʝʩʣʠ 

ʵʪʦ ʥʫʞʥʦ, ʫʪʦʯʥʷʝʪʩʷ ʧʨʠ ʠʟʲʷʪʠʠ ʠ ʧʨʝʜʦʩʪʘʚʣʝ-

ʥʠʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ [3, 4, 5]. ʉʦʜʝʨʞʘʥʠʝ ʧʨʦ-

ʝʢʪʘ, ʩʦʩʪʘʚ ʠ ʩʧʦʩʦʙʳ ʦʙʦʩʥʦʚʘʥʠʷ ʨʝʰʝʥʠʡ, ʧʨʠ-

ʥʷʪʳʭ ʚ ʧʨʦʝʢʪʝ, ʚʘʨʴʠʨʫʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟ-

ʤʝʨʦʚ ʦʙʲʝʢʪʘ, ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʢʦʥʦʤʠʢʫ ʨʘʡʦʥʘ, ʘ 

ʪʘʢʞʝ ʦʪ ʩʦʮʠʘʣʴʥʦʡ ʠ ʧʨʠʨʦʜʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʨʘʡʦʥʘ. 

ʂʘʞʜʦʝ ʚʦʟʚʦʜʠʤʦʝ ʟʜʘʥʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʥʦʛʦ-

ʢʚʘʨʪʠʨʥʳʝ ʜʦʤʘ ʧʨʦʭʦʜʷʪ ʪʱʘʪʝʣʴʥʫʶ ʧʨʦʚʝʨʢʫ 

ʢʦʤʧʝʪʝʥʪʥʳʭ ʩʣʫʞʙ, ʧʨʝʞʜʝ ʯʝʤ ʙʫʜʫʪ ʚʚʝʜʝʥʳ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʧʨʦʮʝʩ-

ʩʦʚ ʷʚʣʷʝʪʩʷ ʧʦʩʪʘʥʦʚʢʘ ʥʘ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʘʙʦʪʳ ɹʶʨʦ ʪʝʭʥʠʯʝʩʢʦʡ ʠʥ-

ʚʝʥʪʘʨʠʟʘʮʠʠ (ɹʊʀ) ʚʳʜʘʝʪʩʷ ʪʝʭʥʠʯʝʩʢʠʡ ʧʘʩʧʦʨʪ 

ï ʚʠʜ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʥʝʩʫʱʠʡ ʚʩʶ ʠʤʝʶʱʫʶʩʷ ʠʥ-

ʬʦʨʤʘʮʠʶ ʦ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʤ ʩʪʨʦʝʥʠʠ, ʛʜʝ ʢʘʞ-

ʜʦʡ ʢʚʘʨʪʠʨʝ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʜʦʤʘ ʧʨʠʩʚʘʠʚʘ-

ʝʪʩʷ ʩʚʦʡ ʥʦʤʝʨ. ɺ ʪʝʯʝʥʠʝ ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʜʦʤʘ ʧʨʦʠʩʭʦʜʷʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʵʢʩʧʝʨʪʠʟʳ, ʢʦ-

ʪʦʨʳʝ ʦʮʝʥʠʚʘʶʪ ʩʦʩʪʦʷʥʠʝ ʩʘʤʦʡ ʧʦʩʪʨʦʡʢʠ ʠ 

ʚʥʦʩʷʪ ʜʘʥʥʳʝ ʚ ʪʝʭʥʠʯʝʩʢʠʡ ʧʘʩʧʦʨʪ.  

ʇʝʨʚʦʝ ʥʘ ʯʪʦ ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʧʨʠ 

ʦʬʦʨʤʣʝʥʠʠ ʧʘʢʝʪʘ ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʧʨʠʦʙʨʝʪʝʥʠʷ 

ʞʠʣʧʣʦʱʘʜʠ ʚ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʥʦʚʦʩʪʨʦʡʢʘʭ ï 

ʵʪʦ ʬʘʢʪ ʧʨʠʩʚʦʝʥʠʷ ʢʘʜʘʩʪʨʦʚʦʛʦ ʥʦʤʝʨʘ, ʜʘʥʥʳʝ 

ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʥʘʡʪʠ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʈʦ-

ʩʨʝʝʩʪʨʘ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʟʥʘʪʴ ʢʦʤʙʠʥʘʮʠʶ ʮʠʬʨ 

ï ʥʦʤʝʨ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʥʘ ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 
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ʊʝʭʥʠʯʝʩʢʠʡ ʧʘʩʧʦʨʪ ʜʦʣʞʝʥ ʙʳʪʴ ʫ ʢʘʞʜʦʛʦ 

ʩʦʙʩʪʚʝʥʥʠʢʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʤʝʩʪʘ ʧʨʦʞʠʚʘʥʠʷ, 

ʩʦʜʝʨʞʘʱʠʡ ʥʠʞʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʜʘʥʥʳʝ: 

ï ʢʘʜʘʩʪʨʦʚʳʡ ʥʦʤʝʨ ʢʚʘʨʪʠʨʳ; 

ï ʧʣʦʱʘʜʴ ʧʦʤʝʱʝʥʠʷ; 

ï ʪʝʭʥʠʯʝʩʢʦʝ ʦʩʥʘʱʝʥʠʝ ʧʦʩʪʨʦʡʢʠ; 

ï ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʩʪʨʦʡʢʠ, ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʩʪʨʦ-

ʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʠ ʚʘʨʠʘʥʪ ʦʪʜʝʣʢʠ; 

ï ʧʦʜʨʦʙʥʳʝ ʜʘʥʥʳʝ ʦ ʚʣʘʜʝʣʴʮʘʭ ʞʠʣʧʣʦ-

ʱʘʜʠ; 

ï ʨʘʟʤʝʱʝʥʠʝ ʟʜʘʥʠʷ, ʘʜʨʝʩ; 

ï ʜʘʥʥʳʝ ʦʮʝʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ ʜʣʷ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʨʘʟʤʝʨʘ ʥʘʣʦʛʘ ʥʘ ʠʤʫʱʝʩʪʚʦ. 

ɺʩʷ ʠʥʬʦʨʤʘʮʠʷ ʜʦʩʪʫʧʥʘ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ 

ʩʘʡʪʝ ʈʦʩʨʝʝʩʪʨʘ, ʛʜʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʥʝʦʙʭʦʜʠ-

ʤʳʝ ʜʘʥʥʳʝ ʧʦ ʦʙʲʝʢʪʫ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʚʦʟʤʦʞ-

ʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦ ʥʘʣʦʛʦʚʳʤ ʧʣʘʪʝʞʘʤ. ɼʣʷ 

ʪʘʢʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʦʙʷʟʘʪʝʣʴʥʘ ʧʨʦʮʝʜʫʨʘ ʧʨʦʚʝ-

ʜʝʥʠʷ ʨʝʛʠʩʪʨʘʮʠʠ: 

ï ʢʚʘʨʪʠʨʳ; 

ï ʧʦʤʝʱʝʥʠʷ ʜʣʷ ʩʢʣʘʜʘ; 

ï ʧʦʤʝʱʝʥʠʷ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ; 

ï ʣʠʥʝʡʥʳʝ ʩʪʨʦʝʥʠʷ; 

ï ʟʜʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʧʦʩʪʨʦʡʢʠ [2]. 

ʇʨʠ ʞʝʣʘʥʠʠ ʜʦʧʫʩʢʘʝʪʩʷ ʧʝʨʝʧʣʘʥʠʨʦʚʢʘ 

ʢʚʘʨʪʠʨʳ, ʥʦ ʜʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʧʝʨʝʜʝʣʳʚʘʪʴ ʪʝʭʥʠ-

ʯʝʩʢʠʡ ʧʘʩʧʦʨʪ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʢʦʨʨʝʢʪʠʚʘʤʠ. ɹʝʟ 

ʵʪʦʛʦ ʜʦʢʫʤʝʥʪʘ ʧʨʦʜʘʪʴ ʢʚʘʨʪʠʨʫ ʩ ʧʝʨʝʧʣʘʥʠʨʦʚ-

ʢʦʡ ï ʥʝʚʦʟʤʦʞʥʦ, ʘ ʪʘʢʞʝ ʧʨʦʙʣʝʤʘʪʠʯʥʳʤʠ ʩʪʘ-

ʥʦʚʷʪʩʷ ʩʜʝʣʢʠ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ, ʜʘʨʝʥʠʷ ʠʣʠ ʦʙ-

ʤʝʥʘ. 

ʇʦʩʪʘʥʦʚʢʘ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʜʦʤʘ ʥʘ ʢʘʜʘʩʪ-

ʨʦʚʳʡ ʫʯʝʪ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ ʧʦ ʜʘʥʥʳʤ ʨʝ-

ʛʣʘʤʝʥʪʘ ʌɿ ʦʪ 13.07.2015  ̄218. ʉʪʘʪʴʷ 19 ʜʘʥ-

ʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʘʢʪʘ ʦʧʨʝʜʝʣʷʝʪ ʦʙʷʟʘʥ-

ʥʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ. ʆʩʫʱʝʩʪʚʣʝʥʠʝ 

ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ʥʘʭʦʜʠʪʩʷ ʚ ʢʦʤʧʝʪʝʥʮʠʠ ʦʨʛʘ-

ʥʦʚ ʤʝʩʪʥʦʡ ʚʣʘʩʪʠ ʠ ʠʥʳʭ ʥʘʜʝʣʝʥʥʳʭ ʧʦʣʥʦʤʦ-

ʯʠʷʤʠ ʣʠʮ. 

ʇʦʩʣʝ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʚʚʦʜʝ ʞʠʣʦʛʦ ʩʪʨʦ-

ʝʥʠʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʫʧʦʣʥʦʤʦʯʝʥʥʦʝ ʣʠʮʦ ʧʝʨʝ-

ʜʘʝʪ ʜʦʢʫʤʝʥʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʨʛʘʥʳ ï ʈʦ-

ʩʨʝʝʩʪʨ. ʏʘʩʪʴ ʧʝʨʚʘʷ ʩʪʘʪʴʠ 19 ʌɿ ˉ 218 ʧʨʝʜʧʦ-

ʣʘʛʘʝʪ ʩʨʦʢ ʦʪʧʨʘʚʢʠ ʜʦʢʫʤʝʥʪʦʚ ʠ ʟʘʷʚʣʝʥʠʷ, 

ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʣʷʝʪ ʤʘʢʩʠʤʫʤ 5 ʜʥʝʡ ʧʦʩʣʝ ʧʨʠʥʷ-

ʪʠʷ ʨʝʰʝʥʠʷ ʦ ʚʚʦʜʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ [1, 2]. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʨʛʘʥ ï ʈʦʩʨʝʝʩʪʨ ʠʤʝʝʪ ʪʨʠ 

ʜʥʷ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ ʜʝʣʘ ʠ ʚʥʝʩʝʥʠʷ ʜʘʥʥʳʭ ʚ ɽʜʠ-

ʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʆʩʦ-

ʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʟʫʯʝʥʠʶ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʣʘʥʘ ʧʦʤʝʱʝʥʠʷ ʠ ʝʩʣʠ ʧʦ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ ʠʤʝ-

ʶʪʩʷ ʟʘʤʝʯʘʥʠʷ, ʧʨʦʮʝʜʫʨʘ ʤʦʞʝʪ ʟʘʪʷʛʠʚʘʪʴʩʷ ʜʦ 

ʪʨʝʭ ʤʝʩʷʮʝʚ. 

ʇʦʩʪʘʥʦʚʢʘ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʜʦʤʘ ʥʘ ʫʯʝʪ ʥʝ 

ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʬʠʥʘʥʩʦʚʳʭ ʚʣʦʞʝʥʠʡ. ɺ ʨʝʛʠʦ-

ʥʘʭ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʜʝʩʷʪʢʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʪ-

ʜʝʣʦʚ ʈʦʩʨʝʝʩʪʨʘ. 

ʇʦʜʘʯʘ ʟʘʷʚʣʝʥʠʡ ʩ ʥʝʦʙʭʦʜʠʤʳʤ ʧʘʢʝʪʦʤ ʜʦ-

ʢʫʤʝʥʪʦʚ ʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦ-

ʙʘʤʠ: 

ï ʧʦʩʨʝʜʩʪʚʦʤ ʦʬʠʮʠʘʣʴʥʦʛʦ ʨʝʩʫʨʩʘ ʚ ʠʥʪʝʨ-

ʥʝʪʝ, ʥʘʧʨʠʤʝʨ, ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʩʘʡʪʦʤ ɻʦʩʫʩ-

ʣʫʛʠ; 

ï ʯʝʨʝʟ ʧʦʯʪʫ ʈʦʩʩʠʠ; 

ï ʣʠʯʥʦ ʧʦʩʝʪʠʚ ʦʜʥʫ ʠʟ ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ ʦʨ-

ʛʘʥʠʟʘʮʠʡ. 

ʃʶʙʦʡ ʠʟ ʩʧʦʩʦʙʦʚ ʧʦʟʚʦʣʷʝʪ ʚ ʢʦʨʦʪʢʠʝ 

ʩʨʦʢʠ ʧʦʣʫʯʠʪʴ ʢʘʜʘʩʪʨʦʚʳʡ ʥʦʤʝʨ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʦʰʠʙʦʢ ʚ ʧʦʜʘʯʝ ʜʦʢʫʤʝʥʪʦʚ. 

ʋʧʦʣʥʦʤʦʯʝʥʥʳʤʠ ʚ ʚʦʧʨʦʩʝ ʧʦʩʪʘʚʢʠ ʥʘ ʢʘ-

ʜʘʩʪʨʦʚʳʡ ʫʯʝʪ ʷʚʣʷʶʪʩʷ ʫʯʨʝʞʜʝʥʠʷ: 

ï ʄʌʎ ʧʦ ʩʦʜʝʡʩʪʚʠʶ ʚ ʦʬʦʨʤʣʝʥʠʠ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩʣʫʛ; 

ï ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʬʠʣʠʘʣʳ ʈʦʩʨʝʝʩʪʨʘ. 

ɹʣʠʞʘʡʰʠʝ ʦʪʜʝʣʝʥʠʷ ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ ʦʨʛʘ-

ʥʠʟʘʮʠʡ ʤʦʞʥʦ ʥʘʡʪʠ ʥʘ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘʭ. ɿʘʢʦ-

ʥʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʳ 10 ʜʥʝʡ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʩʦ 

ʜʥʷ ʧʦʣʫʯʝʥʠʷ ʟʘʷʚʣʝʥʠʷ ʦʪ ʚʣʘʜʝʣʴʮʘ ʦʙʲʝʢʪʘ ʠʣʠ 

ʜʦʚʝʨʝʥʥʦʛʦ ʣʠʮʘ. ʆʪʩʣʝʜʠʪʴ ʵʪʘʧ ʨʘʩʩʤʦʪʨʝʥʠʷ 

ʤʦʞʥʦ ʥʘ ɽʜʠʥʦʤ ʧʦʨʪʘʣʝ ɻʦʩʫʩʣʫʛʠ, ʢʦʪʦʨʳʡ ʨʘʩ-

ʧʦʣʘʛʘʝʪ ʚʩʝʡ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʝʡ.  

ʅʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʩʨʦʢʠ ʫʤʝʥʴʰʘʶʪʩʷ. 

ʉʘʤʳʡ ʙʳʩʪʨʳʡ ʩʧʦʩʦʙ ʧʦʣʫʯʠʪʴ ʢʘʜʘʩʪʨʦʚʳʡ ʧʘʩ-

ʧʦʨʪ ï ʦʙʨʘʪʠʪʴʩʷ ʚ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ. 

ʅʝʨʝʜʢʦ, ʧʨʠ ʥʘʣʠʯʠʠ ʦʰʠʙʦʢ, ʧʦʣʫʯʝʥʠʝ ʢʘ-

ʜʘʩʪʨʦʚʦʛʦ ʧʘʩʧʦʨʪʘ ʤʦʞʝʪ ʟʘʪʷʛʠʚʘʪʴʩʷ. ʂ ʛʨʫʙʳʤ 

ʥʝʜʦʯʝʪʘʤ ʠ ʦʰʠʙʢʘʤ ʦʪʥʦʩʷʪʩʷ: 

ï ʥʝʜʦʩʪʘʶʱʠʝ ʜʦʢʫʤʝʥʪʳ ʠʟ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʧʝʨʝʯʥʷ; 

ï ʥʝʪ ʧʝʯʘʪʝʡ ʠʣʠ ʧʦʜʧʠʩʝʡ ʥʘ ʙʣʘʥʢʘʭ ʠ ʜʦʢʫ-

ʤʝʥʪʘʭ; 

ï ʥʝʧʨʘʚʠʣʴʥʳʡ ʬʦʨʤʘʪ ʟʘʷʚʣʝʥʠʷ; 

ï ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʥʦʨʤʘʤ ʟʘʢʦʥʘ; 

ï ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʚ ʘʢʪʘʭ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ 

ʦʙʲʝʢʪʘ ʦʬʦʨʤʣʝʥʠʷʭ [2]. 

ʇʨʠ ʵʪʦʤ ʟʘʷʚʠʪʝʣʴ ʧʦʣʫʯʘʝʪ ʦʬʠʮʠʘʣʴʥʳʡ ʦʪ-

ʢʘʟ ʩ ʫʢʘʟʘʥʠʝʤ ʧʨʠʯʠʥʳ ʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʨʝʢʦ-

ʤʝʥʜʘʮʠʷʤʠ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʥʝʜʦʯʝʪʦʚ ʠ ʦʰʠʙʦʢ. 

ʈʝʰʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʨʛʘʥʘ ï ʈʦʩʨʝ-

ʝʩʪʨʘ ʤʦʞʝʪ ʙʳʪʴ ʦʩʧʦʨʝʥʦ ʚ ʩʫʜʝ. ʅʦ ʜʣʷ ʨʝʟʫʣʴ-

ʪʘʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴʩʷ ʢ ʢʚʘʣʠʬʠ-

ʮʠʨʦʚʘʥʥʦʤʫ ʶʨʠʩʪʫ, ʢʦʪʦʨʳʡ ʩʤʦʞʝʪ ʦʙʦʟʥʘʯʠʪʴ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʤʦʤʝʥʪʳ. 

ɺ 2019 ʛʦʜʫ ʧʨʦʠʟʦʰʣʠ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦ-

ʩʪʠ ʨʝʛʠʩʪʨʘʮʠʠ ï ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚʘ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʚ 2016 ʛʦʜʫ ʵʪʦ ʧʨʘʚʠʣʦ 

ʙʳʣʦ ʫʧʨʘʟʜʥʝʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʶʙʦʡ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʷʚ-

ʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʧʦʵʪʦʤʫ ʥʝʨʝʜʢʦ 

ʩʪʘʥʦʚʠʪʩʷ ʧʨʝʜʤʝʪʦʤ ʩʜʝʣʦʢ. ʏʪʦʙʳ ʦʥʠ ʙʳʣʠ 

ʜʝʡʩʪʚʠʪʝʣʴʥʳ, ʛʦʩʫʜʘʨʩʪʚʦ ʜʦʣʞʥʦ ʧʨʠʟʥʘʪʴ 

ʧʨʘʚʘ ʥʘ ʫʯʘʩʪʦʢ, ʧʦʵʪʦʤʫ ʟʝʤʣʷ ʧʦʜʣʝʞʠʪ ʦʙʷʟʘ-

ʪʝʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴ-

ʩʪʚʘ, ʥʝ ʚʩʷʢʠʡ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʜʦʤ ʠʣʠ ʢʚʘʨ-

ʪʠʨʘ ʷʚʣʷʝʪʩʷ ʥʝʜʚʠʞʠʤʳʤ ʦʙʲʝʢʪʦʤ ʠʤʫʱʝʩʪʚʝʥ-

ʥʳʭ ʧʨʘʚ. ʅʝʜʚʠʞʠʤʦʩʪʴʶ, ʫʯʘʩʪʚʫʶʱʝʡ ʚ 

ʛʨʘʞʜʘʥʩʢʦʤ ʦʙʦʨʦʪʝ, ʧʨʠʟʥʘʝʪʩʷ ʣʠʰʴ ʠʤʫʱʝʩʪʚʦ, 
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DEVELOPMENT OF THE PRINCIPAL ELECTRICAL DIAGRAM OF THE ACS OF THE PRE -

GRAIN LOADING  LINE  

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʟʦʙʨʘʣʠ ʨʘʟʣʠʯʥʳʝ ʢʦʨʤʦʚʳʝ ʩʨʝʜʩʪʚʘ, ʠʭ ʚʠʜʳ ʠ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʦʤʙʠʢʦʨʤʘ. ʅʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʘʣʠ ʩʭʝʤʫ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, 

ʘ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʣʠ ʘʣʛʦʨʠʪʤʳ ʝʝ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ. 

Abstract. 

In this article, we have disassembled a variety of feed means, their types and technology of production of 

feed. On the basis of the technological process, we developed an automatic control scheme, and also considered 

its control algorithms for various operating modes. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʙʠʢʦʨʤ, ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ, ʨʝʞʠʤ ʨʘʙʦʪʳ,ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʣʠʥʠʷ,ʟʝʨʥʦ. 

Key words: feed, circuit diagram, mode of operation, process line, grain. 

 

ʂʦʤʙʠʢʦʨʤʦʤ ʥʘʟʳʚʘʶʪ ʩʣʦʞʥʳʝ ʦʜʥʦʨʦʜʥʳʝ 

ʩʤʝʩʠ ʦʯʠʱʝʥʥʳʭ ʠ ʠʟʤʝʣʴʯʝʥʥʳʭ ʜʦ ʥʝʦʙʭʦʜʠ-

ʤʦʛʦ ʨʘʟʤʝʨʘ ʨʘʟʣʠʯʥʳʭ ʢʦʨʤʦʚʳʭ ʩʨʝʜʩʪʚ ʠ ʤʠʢ-

ʨʦʜʦʙʘʚʦʢ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ ʧʦʣʥʦʮʝʥ-

ʥʦʝ ʢʦʨʤʣʝʥʠʝ ʞʠʚʦʪʥʳʭ. ʆʥʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ: 

ʢʦʨʤʦʚʳʝ ʩʤʝʩʠ, ʢʦʤʙʠʢʦʨʤʘ-ʢʦʥʮʝʥʪʨʘʪʳ, ʧʦʣʥʦ-

ʨʘʮʠʦʥʥʳʝ ʢʦʤʙʠʢʦʨʤʘ, ʧʨʝʤʠʢʩʳ, ʢʘʨʙʘʤʠʜʥʳʡ 

ʢʦʥʮʝʥʪʨʘʪ ʠ ʜʨ. ʆʩʥʦʚʫ ʚʩʷʢʦʛʦ ʢʦʤʙʠʢʦʨʤʘ ʩʦ-

ʩʪʘʚʣʷʶʪ ʟʝʨʥʦ ʠ ʩʝʤʝʥʘ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ, ʢ ʢʦ-

ʪʦʨʳʤ ʜʦʙʘʚʣʷʶʪ ʞʤʳʭʠ, ʰʨʦʪʳ, ʢʦʨʤʘ ʞʠʚʦʪʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʊʘʢʞʝ, ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʢʦʤʙʠʢʦʨʤʘ ʨʘʟʣʠʯʘʶʪ: ʢʦʨʤʦʚʳʝ ʨʘʩʩʳʧʥʳʝ 

ʩʤʝʩʠ, ʙʨʠʢʝʪʠʨʦʚʘʥʥʳʝ ʢʦʤʙʠʢʦʨʤʘ, ʛʨʘʥʫʣʠʨʦ-

ʚʘʥʥʳʝ ʢʦʤʙʠʢʦʨʤʘ ʠ ʪ.ʜ. 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʤʳ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʝʭ-

ʥʦʣʦʛʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʨʠʢʝʪʠʨʦʚʘʥʥʦʛʦ ʢʦʨʤʦ-

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʊʘʢʠʝ ʢʦʤʙʠʢʦʨʤʘ ʚʳʨʘʙʘʪʳʚʘʶʪ 

ʜʣʷ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ. ʉʤʝʩʴ ʠʟʤʝʣʴʯʝʥʥʳʭ ʢʦʤ-

ʧʦʥʝʥʪʦʚ ʧʝʨʝʤʝʱʘʶʪ ʚ ʩʧʝʮʠʘʣʴʥʳʡ ʩʤʝʩʠʪʝʣʴ, 

ʛʜʝ ʩʤʝʰʠʚʘʶʪ ʩ ʜʦʟʠʨʦʚʘʥʥʦʡ ʚ ʥʝʦʙʭʦʜʠʤʦʤ ʢʦ-

ʣʠʯʝʩʪʚʝ ʤʝʣʘʩʩʦʡ, ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʨʘʩʩʳʧʯʘʪʦʤ 
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ʩʦʩʪʦʷʥʠʠ. ɼʘʣʝʝ ʤʘʩʩʫ ʧʝʨʝʜʘʶʪ ʚ ʧʨʝʩʩʳ ʜʣʷ ʙʨʠ-

ʢʝʪʠʨʦʚʘʥʠʷ.  

ʈʘʟʙʝʨʝʤ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʙʠ-

ʢʦʨʤʘ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʘ ʚʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʣʠʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʙʠʢʦʨʤʘ ʦʪ ʟʘʛʨʫʟʢʠ ʠʥʛʨʝ-

ʜʠʝʥʪʦʚ ʜʦ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ.  

 

 
ʈʠʩʫʥʦʢ 1. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʣʠʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʙʠʢʦʨʤʘ. 

 

ʂʘʢ ʚʠʜʠʤ, ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʣʠʥʠʷ ʦʙʲ-

ʝʜʠʥʷʝʪ ʚ ʩʝʙʝ ʪʨʠ ʣʠʥʠʠ ʟʘʛʨʫʟʢʠ: ʣʠʥʠʶ ʟʘʛʨʫʟʢʠ 

ʬʫʨʘʞʥʦʛʦ ʟʝʨʥʘ, ʣʠʥʠʶ ʟʘʛʨʫʟʢʠ ʛʨʫʙʳʭ ʢʦʨʤʦʚ ʠ 

ʣʠʥʠʶ ʟʘʛʨʫʟʢʠ ʢʦʤʧʦʥʝʥʪʦʚ ɹ.ʄ.ɺ.ɼ. ʀʪʘʢ, ʨʘʩ-

ʩʤʦʪʨʠʤ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʣʠʥʠʠ ʟʘ-

ʛʨʫʟʢʠ ʬʫʨʘʞʥʦʛʦ ʟʝʨʥʘ. ɿʝʨʥʦ ʧʦ ʩʨʝʜʩʪʚʘʤ ʘʚʪʦ-

ʨʘʟʛʨʫʟʯʠʢʘ (12) ʠʟ ʤʘʰʠʥʳ ʧʦʩʪʫʧʘʝʪ ʚ ʧʨʠʝʤʥʳʡ 

ʙʫʥʢʝʨ (11),ʜʘʣʝʝ ʧʝʨʝʤʝʱʘʝʪʩʷ ʥʦʨʠʝʡ (13) ʥʘ ʨʘʩ-

ʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪʝʨ (1.1;1.2). ʀʤʝʥʥʦ ʧʦ 

ʩʨʝʜʩʪʚʘʤ ʜʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʝ ʬʫʨʘʞʥʦʛʦ ʟʝʨʥʘ ʚ ʙʫʥʢʝʨʘ ʥʘʢʦʧʠʪʝʣʴʥʳʝ 

(17.1é17.6). ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʠʟʤʝʣʴ-

ʯʝʥʠʝ ʬʫʨʘʞʥʦʛʦ ʟʝʨʥʘ ʠʟ ʙʫʥʢʝʨʦʚ ʥʘʢʦʧʠʪʝʣʴʥʳʭ 

(17.1é17.6) ʥʘ ʟʝʨʥʦʚʦʡ ʜʨʦʙʠʣʢʝ (3) ʠ ʜʘʣʴʥʝʡ-

ʰʝʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʥʦʨʠʝʡ (4) ʥʘ ʢʦʤʙʠʢʦʨʤʦʚʳʡ 

ʘʛʨʝʛʘʪ (14). ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʨʝʮʝʧʪʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʦʤʙʠʢʦʨʤʘ, ʧʘ-

ʨʘʣʣʝʣʴʥʦ ʩ ʜʨʦʙʣʝʥʠʝʤ ʬʫʨʘʞʥʦʛʦ ʟʝʨʥʘ ʥʘ ʜʨʦ-

ʙʠʣʢʝ (3), ʚʦʟʤʦʞʥʘ ʦʜʥʦʚʨʝʤʝʥʥʘʷ ʧʦʜʘʯʘ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ɹ.ʄ.ɺ.ɼ. ʪʨʘʥʩʧʦʨʪʝʨʦʤ (2). ʇʦʩʣʝ 

ʢʦʤʙʠʢʦʨʤʦʚʦʛʦ ʘʛʨʝʛʘʪʘ (14) ʢʦʤʧʦʥʝʥʪʳ ʤʦʛʫʪ 

ʣʠʙʦ ʩʨʘʟʫ ʧʦʩʪʫʧʘʪʴ ʥʘ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʪʨʘʥʩ-

ʧʦʨʪʝʨ (1.4) ʜʣʷ ʟʘʛʨʫʟʢʠ ʙʫʥʢʝʨʦʚ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢ-

ʮʠʠ (9.1é9.6), ʣʠʙʦ ʥʘ ʩʤʝʩʠʪʝʣʴ (15), ʩ ʣʠʥʠʠ ʟʘ-

ʛʨʫʟʢʠ ʩ ʠʟʤʝʣʴʯʝʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʛʨʫʙʳʭ 

ʢʦʨʤʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʚ ʩʝʙʷ ʤʝʭʘʥʠʟʤʳ (8, 7, 6). 

ʉʤʝʰʘʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠʟ ʩʤʝʩʠʪʝʣʷ (15) ʧʦʩʪʫ-

ʧʘʶʪ ʥʘ ʧʨʝʩʩ (16) ʠ ʜʘʣʝʝ ʧʝʨʝʤʝʱʘʶʪʩʷ ʥʘ ʣʠʥʠʶ 

ʟʘʛʨʫʟʢʠ ʙʫʥʢʝʨʦʚ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ (9.1é9.6). 

ɼʣʷ ʜʘʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘ-

ʙʦʪʘʝʤ ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʈʘʟ-

ʨʘʙʦʪʘʥʥʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʣʠʥʠʠ ʟʘʛʨʫʟʢʠ ʬʫʨʘʞʥʦʛʦ ʟʝʨʥʘ ʨʘʙʦ-

ʪʘʝʪ ʚ ʜʚʫʭ ʨʝʞʠʤʘʭ: ʨʫʯʥʦʤ (ʨʝʞʠʤʝ ʧʫʩʢʦʥʘʣʘ-

ʜʦʯʥʳʭ ʨʘʙʦʪ ʠʣʠ ʨʫʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ) ʠ ʘʚʪʦʤʘʪʠ-

ʯʝʩʢʦʤ (ʫʧʨʘʚʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʘʣʛʦʨʠʪʤʫ, 

ʩʦʩʪʘʚʣʝʥʥʦʤʫ ʨʘʥʝʝ ʧʦ ʪʝʭ. ʟʘʜʘʥʠʶ). ɺ ʥʘʰʝʤ 

ʩʣʫʯʘʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʙʫʜʝʪ ʦʩʥʦʚ-

ʥʳʤ, ʨʫʯʥʦʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ï ʨʝʟʝʨʚʥʳʤ. ʀʤʝʥʥʦ ʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʦʚʩʝʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ɸʉʋ ʣʠʥʠʠ. ʅʘ ʨʠʩʫʥʢʝ 2-3 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʵʣʝʢ-

ʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʣʠʥʠʠ ʟʘʛʨʫʟʢʠ ʬʫ-

ʨʘʞʥʦʛʦ ʟʝʨʥʘ ʥʘ ʢʦʨʤʦʧʨʠʛʦʪʦʚʠʪʝʣʴʥʦʤ ʮʝʭʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʦ ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ. 

ɺʳʙʝʨʝʤ ʨʝʞʠʤ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʳ, ʧʦ-

ʩʢʦʣʴʢʫ ʥʘʰʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʵʪʦ ʧʦʟʚʦʣʷʝʪ. 

ʀʪʘʢ, ʚʳʙʦʨ ʨʝʞʠʤʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʨʝʜʩʪʚʘʤ ʧʝ-

ʨʝʢʣʶʯʘʪʝʣʷ SA1. ɽʩʣʠ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʝʨʚʦʤ ʧʦʣʦʞʝʥʠʠ, ʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʘʝʪ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ. ɼʣʷ ʜʘʥ-

ʥʦʛʦ ʨʝʞʠʤʘ ʭʘʨʘʢʪʝʨʥʘ ʨʘʙʦʪʘ ʤʝʭʘʥʠʟʤʦʚ ʣʠʥʠʠ 

ʥʝ ʧʦ ʟʘʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʝ-

ʥʠʷ, ʘ ʧʦ ʞʝʣʘʥʠʶ ʩʘʤʦʛʦ ʦʧʝʨʘʪʦʨʘ. ʇʨʠ ʵʪʦʤ ʩʘʤ 

ʦʧʝʨʘʪʦʨ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʫʧʨʘʚʣʝʥʠʝ ʣʶʙʳʤ 

ʤʝʭʘʥʠʟʤʦʚ ʣʠʥʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʢʥʦʧʦʯʥʳʭ ʩʪʘʥ-

ʮʠʡ SB1éSB31. ɽʩʣʠ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʥʘʭʦʜʠʪʩʷ ʚʦ 

ʚʪʦʨʦʤ ʧʦʣʦʞʝʥʠʠ, ʪʦ ʙʫʜʝʪ ʘʢʪʠʚʝʥ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʠʡ ʨʝʞʠʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩ ʨʫʯ-

ʥʦʛʦ ʨʝʞʠʤʘ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʜʘʥʥʳʡ ʨʝʞʠʤ ʨʘ-

ʙʦʪʳ ʙʫʜʝʪ ʘʢʪʠʚʝʥ ʧʨʠ ʧʝʨʚʦʤ ʧʦʣʦʞʝʥʠʠ ʧʝʨʝ-
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ʢʣʶʯʘʪʝʣʷ SA1. ɺʳʙʦʨ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʧʦʜʪʚʝʨ-

ʞʜʘʝʪ ʠʥʜʠʢʘʮʠʷ ʣʘʤʧʳ. ʇʨʠ ʨʫʯʥʦʤ ʫʧʨʘʚʣʝʥʠʠ 

ʙʫʜʝʪ ʛʦʨʝʪʴ ʣʘʤʧʘ HL32, ʧʨʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝ-

ʞʠʤʝ ʨʘʙʦʪʳ - ʣʘʤʧʘ HL33. ʇʨʠ ʨʫʯʥʦʤ ʨʝʞʠʤʝ ʧʠ-

ʪʘʥʠʷ, ʧʦʤʠʤʦ ʣʘʤʧʳ ʠʥʜʠʢʘʮʠʠ HL32, ʧʠʪʘʥʠʝ 

ʧʦʜʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʮʝʧʠ ʩ ʢʥʦʧʢʘʤʠ ʬʠʢ-

ʩʘʮʠʠ ʨʫʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ SB1éSB31. ʀʤʝʥʥʦ ʧʦ 

ʩʨʝʜʩʪʚʘʤ ʜʘʥʥʳʭ ʢʥʦʧʦʢ ʫʧʨʘʚʣʝʥʠʷ ʦʧʝʨʘʪʦʨ ʧʦ-

ʜʘʝʪ ʧʠʪʘʥʠʝ, ʚ ʦʙʭʦʜ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʫʩʪʨʦʡʩʪʚ 

ʠ ʣʦʛʠʢʠ ʫʧʨʘʚʣʝʥʠʷ, ʥʘ ʢʘʪʫʰʢʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ 

ʨʝʣʝ KV1é KV31. ʅʦʨʤʘʣʴʥʦ ʦʪʢʨʳʪʳʝ ʢʦʥʪʘʢʪʳ 

ʜʘʥʥʳʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʝʣʝ ʧʦʜʘʶʪ ʧʠʪʘʥʠʝ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʘ ʢʘʪʫʰʢʠ ʤʘʛʥʠʪʥʳʭ ʧʫʩʢʘʪʝʣʝʡ 

ʤʝʭʘʥʠʟʤʦʚ ʣʠʥʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʙʦʪʝ ʤʘʰʠʥ 

ʣʠʥʠʠ ʟʘʛʨʫʟʢʠ ʬʫʨʘʞʥʦʛʦ ʟʝʨʥʘ. ʇʨʠ ʵʪʦʤ ʚʠʟʫʘ-

ʣʠʟʘʮʠʷ ʨʘʙʦʪʳ ʤʝʭʘʥʠʟʤʦʚ ʣʠʥʠʠ ʨʝʘʣʠʟʦʚʘʥʘ ʧʦ 

ʩʨʝʜʩʪʚʘʤ ʩʠʛʥʘʣʴʥʳʭ ʣʘʤʧ HL1é HL31. ʂʘʢ ʚʠ-

ʜʠʤ ʠʟ ʨʠʩʫʥʢʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʩʭʝʤʳ, ʧʠʪʘʥʠʝ ʥʘ 

ʜʘʥʥʳʝ ʣʘʤʧʳ ʠʥʜʠʢʘʮʠʠ ʧʦʩʪʫʧʘʝʪ ʧʦ ʩʨʝʜʩʪʚʘʤ 

ʥʦʨʤʘʣʴʥʦ ʦʪʢʨʳʪʳʭ ʢʦʥʪʘʢʪʦʚ ʪʝʭ ʞʝ ʩʘʤʳʭ ʧʨʦ-

ʤʝʞʫʪʦʯʥʳʭ ʨʝʣʝ KV1é KV31, ʢʦʪʦʨʳʤʠ ʠ ʧʨʦʠʩ-

ʭʦʜʠʪ ʫʧʨʘʚʣʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʣʠʥʠʠ.  

ʇʨʠ ʨʫʯʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʨʝʞʠʤ ʜʝʙʣʦʢʠʨʦʚʢʠ. ʉʫʪʴ ʜʘʥʥʦʛʦ 

ʨʝʞʠʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʳ ʦʜ-

ʥʦʚʨʝʤʝʥʥʦ ʠ ʵʣʝʤʝʥʪʦʚ ʮʝʧʠ ʫʧʨʘʚʣʝʥʠʷ ʨʫʯʥʦʛʦ 

ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ.  

ʈʘʩʩʤʦʪʨʠʤ ʘʣʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʨʫʯʥʦʤ 

ʨʝʞʠʤʝ. ɽʩʣʠ ʦʧʝʨʘʪʦʨ ʥʘʞʤʝʪ ʥʘ ʢʥʦʧʢʫ ʩ ʬʠʢʩʘ-

ʮʠʝʡ SB1, ʪʦ ʧʠʪʘʥʠʝ ʧʦʩʪʫʧʠʪ ʥʘ ʢʘʪʫʰʢʫ ʧʨʦʤʝ-

ʞʫʪʦʯʥʦʛʦ ʨʝʣʝ KV1, ʢʦʪʦʨʘʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʟʘ-

ʤʢʥʝʪ ʮʝʧʴ ʩ ʢʘʪʫʰʢʦʡ ʤʘʛʥʠʪʥʦʛʦ ʧʫʩʢʘʪʝʣʷ, ʯʪʦ 

ʧʨʠʚʝʜʝʪ ʢ ʨʘʙʦʪʝ ʧʦ ʦʪʢʨʳʪʠʶ ʟʘʩʣʦʥʢʠ ʥʘ ʙʫʥ-

ʢʝʨʝ (11). ɽʩʣʠ ʦʧʝʨʘʪʦʨ ʥʘʞʤʝʪ ʥʘ ʢʥʦʧʢʫ ʩ ʬʠʢ-

ʩʘʮʠʝʡ SB2, ʪʦ ʧʠʪʘʥʠʝ ʧʦʩʪʫʧʠʪ ʥʘ ʢʘʪʫʰʢʫ ʧʨʦ-

ʤʝʞʫʪʦʯʥʦʛʦ ʨʝʣʝ KV2, ʟʘʩʣʦʥʢʘ ʥʘ ʙʫʥʢʝʨʝ (11) 

ʟʘʢʨʦʝʪʩʷ.  

ʇʦʩʢʦʣʴʢʫ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʨʫʯʥʦʡ ʨʝʞʠʤ ʨʘ-

ʙʦʪʳ, ʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝʢʦʪʦʨʳʝ ʵʣʝʤʝʥʪʳ ʢʦʥ-

ʪʨʦʣʷ ʚ ʜʘʥʥʦʡ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʩʭʝʤʝ ʦʪʩʫʪ-

ʩʪʚʫʶʪ. ʕʪʦ ʩʚʷʟʘʥʥʦ ʩ ʜʘʪʯʠʢʘʤʠ ʧʦʣʦʞʝʥʠʷ ʦʪ-

ʢʨʳʪʠʷ ʠ ʟʘʢʨʳʪʠʷ ʟʘʩʣʦʥʦʢ. ʅʦʨʤʘʣʴʥʦ ʟʘʢʨʳʪʳʝ 

ʢʦʥʪʘʢʪʳ ʜʘʪʯʠʢʦʚ ʧʦʣʦʞʝʥʠʷ ʨʘʟʤʝʱʝʥʳ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦ ʚ ʮʝʧʷʭ ʩ ʢʘʪʫʰʢʘʤʠ ʤʘʛʥʠʪʥʳʭ ʧʫʩʢʘʪʝ-

ʣʝʡ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʑʉ. ɺ ʜʘʥʥʦʡ ʧʨʠʥ-

ʮʠʧʠʘʣʴʥʦʡ ʩʭʝʤʝ ʤʳ ʥʝ ʫʢʘʟʳʚʘʝʤ ʮʝʧʠ ʩ ʢʘʪʫʰ-

ʢʘʤʠ ʤʘʛʥʠʪʥʳʭ ʧʫʩʢʘʪʝʣʝʡ ʤʝʭʘʥʠʟʤʦʚ ʣʠʥʠʠ, ʥʦ 

ʫʯʠʪʳʚʘʝʤ ʠʭ ʧʨʠ ʨʘʙʦʪʝ.  

ʇʦʩʢʦʣʴʢʫ ʨʫʯʥʦʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʥʝ ʦʩʥʦʚʥʦʡ, 

ʠ ʵʪʠʤ ʨʝʞʠʤʦʤ ʙʫʜʫʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʚ ʵʢʩ-

ʪʨʝʥʥʳʝ ʤʦʤʝʥʪʳ, ʪʦ ʜʣʷ ʵʪʦʛʦ ʨʝʞʠʤʘ ʥʝ ʧʨʝʜʫ-

ʩʤʦʪʨʝʥ ʢʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʀ ʦʧʝʨʘʪʦʨ, ʧʨʠ ʘʚʘʨʠʠ, ʩʘʤ ʜʦʣʞʝʥ 

ʦʧʨʝʜʝʣʷʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʤʝʭʘʥʠʟʤʦʚ ʣʠ-

ʥʠʠ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʵʪʦʤʫ ʵʪʦʪ ʨʝʞʠʤ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʦʯʝʥʴ ʨʝʜʢʦ, ʠ ʪʦ ʣʠʰʴ ʚ ʢʘʯʝʩʪʚʝ ʧʫʩʢʦʥʘʣʘʜʦʯʥʳʭ 

ʨʘʙʦʪʘʭ.  

ɹʦʣʝʝ ʟʥʘʯʠʤʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʠʡ. ʆʥ ʘʢʪʠʚʠʨʫʝʪʩʷ ʧʨʠ ʚʪʦʨʦʤ ʧʦʣʦʞʝ-

ʥʠʠ ʧʝʨʝʢʣʶʯʘʪʝʣʷ SA1. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʧʠʪʘʥʠʝ ʩ 

ʮʝʧʠ ʫʧʨʘʚʣʝʥʠʷ ʢʥʦʧʦʢ ʧʫʩʢʦʥʘʣʘʜʦʯʥʳʭ ʨʘʙʦʪ 

SB1éSB31 ʧʨʦʧʘʜʘʝʪ, ʠ ʪʝʧʝʨʴ ʫʞʝ ʚʩʷ ʣʦʛʠʢʘ ʨʘ-

ʙʦʪʳ ʤʝʭʘʥʠʟʤʦʚ ʣʠʥʠʠ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ 

ʪʦʣʴʢʦ ʣʠʰʴ ʧʦ ʩʨʝʜʩʪʚʘʤ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ 

ʫʩʪʨʦʡʩʪʚ. ʇʨʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʧʠʪʘʥʠʝ 

ʧʦʜʘʝʪʩʷ ʥʘ ʢʘʪʫʰʢʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʝʣʝ KV32 ʠ 

KV33. ʊʘʢ ʧʦ ʩʨʝʜʩʪʚʘʤ ʥʦʨʤʘʣʴʥʦ ʦʪʢʨʳʪʳʭ ʢʦʥ-

ʪʘʢʪʦʚ ʨʝʣʝ KV32 ʧʠʪʘʥʠʝ ʧʦʜʘʝʪʩʷ ʥʘ ʮʝʧʠ ʠʥʜʠ-

ʢʘʮʠʠ ʨʘʙʦʪʳ ʤʝʭʘʥʠʟʤʦʚ ʣʠʥʠʠ, ʘ ʧʦ ʩʨʝʜʩʪʚʘʤ 

ʥʦʨʤʘʣʴʥʦ ʦʪʢʨʳʪʦʛʦ ʢʦʥʪʘʢʪʘ KV33.1 ʧʠʪʘʥʠʝ ʧʦ-

ʜʘʝʪʩʷ ʥʘ ʙʣʦʢ ʧʠʪʘʥʠʷ ɹʇ15ɹ-ɼ2-24, ʢʦʪʦʨʦʝ 

ʥʘʧʠʪʳʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʙʣʦʢʠ ʫʧʨʘʚʣʝʥʠʷ, ʧʦ-

ʤʠʤʦ ʩʘʤʦʛʦ ʇʃʂ160. ʇʨʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ 

ʟʘʛʦʨʘʝʪʩʷ ʣʘʤʧʘ ʠʥʜʠʢʘʮʠʠ HL33.  

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʥʮʠʧ ʫʧʨʘʚʣʝʥʠʷ ʣʠʥʠʝʡ ʧʨʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. ʂʘʢ ʚʠʜʠʤ, ʥʘʧʨʷʞʝʥʠʝ ʦʪ 

ʙʣʦʢʘ ʧʠʪʘʥʠʷ ʧʦʜʘʝʪʩʷ ʪʘʢʞʝ ʠ ʥʘ ʜʠʩʢʨʝʪʥʳʝ 

ʚʭʦʜʳ ʩʘʤʦʛʦ ʇʃʂ160, ʪʘʢ ʠ ʚʭʦʜʳ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʭ ʤʦʜʫʣʝʡ ʄɺ110. ʅʘ ʚʩʝʭ ʚʭʦʜʘʭ ʨʘʩʧʦʣʦʞʝʥʳ 

ʢʦʥʪʘʢʪʳ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʦʛʠʢʠ ʨʘʙʦʪʳ ʠ ʢʦʥ-

ʬʠʛʫʨʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʨʘʙʦʪʳ, ʥʦʨʤʘʣʴʥʦ ʦʪʢʨʳʪʳʝ 

ʢʦʥʪʘʢʪʳ ʤʦʛʫʪ ʙʳʪʴ ʢʥʦʧʦʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʚ 

ʥʘʰʝʤ ʩʣʫʯʘʝ ʢʥʦʧʢʠ çSTOPè, çPUSKè, çʈʉè; ʢʦʥ-

ʪʘʢʪʳ ʜʘʪʯʠʢʦʚ ʫʨʦʚʥʷ SL1éSL12; ʢʦʥʪʘʢʪʳ ʜʘʪ-

ʯʠʢʦʚ ʧʦʜʧʦʨʘ SP1éSP4; ʢʦʥʪʘʢʪʳ ʜʘʪʯʠʢʦʚ ʧʦʣʦ-

ʞʝʥʠʷ ʦʪʢʨʳʪʠʷ ʠ ʟʘʢʨʳʪʠʷ ʟʘʩʣʦʥʦʢ SQ1éSQ26 ʠ 

ʢʦʥʪʘʢʪʳ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ ʨʝʞʠʤʦʚ ʟʘʛʨʫʟʢʠ ʠ ʚʳ-

ʛʨʫʟʢʠ ʙʫʥʢʝʨʦʚ ʬʫʨʘʞʥʦʛʦ ʟʝʨʥʘ SA2éSA13. 

ʀʤʝʥʥʦ ʧʦ ʩʨʝʜʩʪʚʘʤ ʜʘʥʥʳʭ ʢʦʥʪʘʢʪʦʚ, ʥʘ ʚʭʦʜʳ 

ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʫʩʪʨʦʡʩʪʚ, ʧʨʠʭʦʜʷʪ ʩʠʛʥʘʣʳ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʜʘʣʴʥʝʡʰʫʶ ʨʘʙʦʪʫ ʚʩʝʡ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ.  

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝ-

ʥʠʷ. ʊʘʢ ʧʨʠ ʦʪʢʨʳʪʠʠ ʟʘʩʣʦʥʢʠ ʥʘ ʙʫʥʢʝʨʝ (11), ʚ 

ʢʦʥʮʝ ʮʠʢʣʘ ʦʪʢʨʳʪʠʷ ʟʘʩʣʦʥʢʠ, ʤʝʭʘʥʠʯʝʩʢʠ ʧʨʦ-

ʠʩʭʦʜʠʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʦʥʪʘʢʪ ʜʘʪʯʠʢʘ ʧʦʣʦʞʝʥʠʷ 

SQ2, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʘʤʳʢʘʥʠʶ ʢʦʥʪʘʢʪʘ ʵʪʦʛʦ ʜʘʪ-

ʯʠʢʘ ʠ ʧʦʷʚʣʝʥʠʶ ʩʠʛʥʘʣʘ ʥʘ 7 ʜʠʩʢʨʝʪʥʦʤ ʚʭʦʜʝ 

ʇʃʂ160. ʆʩʪʘʣʴʥʘʷ ʨʘʙʦʪʘ ʩ ʜʠʩʢʨʝʪʥʳʤʠ ʚʭʦʜʘʤʠ 

ʙʫʜʝʪ ʘʥʘʣʦʛʠʯʥʘ. 

ʅʘ ʚʳʭʦʜʝ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʦʜ-

ʢʣʶʯʝʥʳ ʢʘʪʫʰʢʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʝʣʝ KV. ʂʘʢ 

ʚʠʜʠʤ ʠʟ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʩʭʝʤʳ, ʧʠʪʘʥʠʝ ʥʘ ʥʠʭ 

ʧʦʜʘʝʪʩʷ ʯʝʨʝʟ ʥʦʨʤʘʣʴʥʦ ʦʪʢʨʳʪʳʝ ʢʦʥʪʘʢʪʳ ʚʳ-

ʭʦʜʥʳʭ ʨʝʣʝ . ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʜʣʷ ʫʜʦʙʩʪʚʘ ʵʢʩʧʣʫ-

ʘʪʘʮʠʠ, ʙʳʣʠ ʚʳʙʨʘʥʳ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʨʝʣʝ ʩ 

ʥʘʧʨʷʞʝʥʠʝʤ ʧʠʪʘʥʠʷ ʧʝʨʝʤʝʥʥʦʝ 220 ɺ.  

ʇʦʤʠʤʦ ʮʝʧʝʡ ʫʧʨʘʚʣʝʥʠʷ, ʥʘ ʧʨʠʥʮʠʧʠʘʣʴ-

ʥʦʡ ʩʭʝʤʝ ʦʪʦʙʨʘʞʝʥʳ ʮʝʧʠ ʣʦʢʘʣʴʥʦʡ ʩʚʷʟʠ. ʇʦ-

ʩʢʦʣʴʢʫ ʥʘʰʘ ʩʠʩʪʝʤʘ ʙʘʟʠʨʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʦʜ-

ʥʦʤ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʤ ʢʦʥʪʨʦʣʣʝʨʝ, ʘ ʝʱʝ ʠ ʥʘ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦʤ ʧʝʨʠʬʝʨʠʡʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʪʦʙʨʘʞʘʪʴ ʣʠʥʠʠ ʩʚʷʟʠ ʤʝʞʜʫ 

ʥʠʤʠ, ʠʥʘʯʝ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʥʝ 

ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ. ʅʘ ʚʭʦʜ ʇʃʂ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 

2-3, ʧʦʩʪʫʧʘʶʪ ʩʠʛʥʘʣʳ ʩ ʢʥʦʧʦʢ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ (STOP, PUSK, PC), ʜʘʪʯʠʢʦʚ ʧʦʜʧʦʨʘ 

ʣʝʥʪʳ Sʈ1é Sʈ4, ʜʘʪʯʠʢʦʚ ʫʨʦʚʥʷ SL1éSL12, ʜʘʪ-

ʯʠʢʦʚ ʧʦʣʦʞʝʥʠʷ ʦʪʢʨʳʪʠʷ ʠ ʟʘʢʨʳʪʠʷ ʟʘʩʣʦʥʦʢ 

SQ1éSQ26, ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ ʨʝʞʠʤʦʚ ʟʘʛʨʫʟʢʠ ʠ 

ʚʳʛʨʫʟʢʠ ʙʫʥʢʝʨʦʚ ʬʫʨʘʞʥʦʛʦ ʟʝʨʥʘ SA2éSA13. 

ɼʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʥʘʤ ʧʦʪʨʝʙʫʝʪʩʷ ʧʨʠ ʥʘʧʠʩʘ-

ʥʠʠ ʘʣʛʦʨʠʪʤʘ ʧʨʦʛʨʘʤʤʳ ʫʧʨʘʚʣʝʥʠʷ ʣʠʥʠʠ, ʘ 

ʪʘʢʞʝ ʧʨʠ ʥʘʩʪʨʦʡʢʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʇʃʂ (ʧʨʠʚʷʟʢʘ 
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ʚʭʦʜʦʚ ʠ ʚʳʭʦʜʦʚ ʫʩʪʨʦʡʩʪʚʘ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʩʠʛʥʘ-

ʣʘʤʠ ʩ ʢʥʦʧʦʢ, ʜʘʪʯʠʢʦʚ ʠ ʫʧʨʘʚʣʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ 

ʣʠʥʠʠ).  

 

 
ʈʠʩʫʥʦʢ 2. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ɸʉʋ ʣʠʥʠʠ ʟʘʛʨʫʟʢʠ ʬʫʨʘʞʥʦʛʦ ʟʝʨʥʘ 

 

ʂʘʢ ʚʠʜʠʤ, ʫ ʥʘʩ ʙʦʣʴʰʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʣʠ-

ʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠ ʩʭʝʤʘ ʥʝ ʧʦʤʝʱʘʝʪʩʷ ʥʘ ʦʜʥʦʤ 

ʨʠʩʫʥʢʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠʰʣʦʩʴ ʜʘʥʥʫʶ ʧʨʠʥʮʠ-

ʧʠʘʣʴʥʫʶ ʩʭʝʤʫ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦ-

ʢʘʟʘʥʘ ʧʝʨʚʘʷ, ʠ ʛʣʘʚʥʘʷ ʯʘʩʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ 

ʩʭʝʤʳ, ʥʘ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʳ, ʧʦʤʠʤʦ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʭ ʤʦʜʫʣʝʡ, ʠ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʢʦʥʪʨʦʣʣʝʨ. 

ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʣʠʥʠʠ ʩʚʷʟʠ ʚʳʧʦʣʥʝʥʳ ʨʘʟ-

ʥʳʤ ʮʚʝʪʦʤ: ʯʝʨʥʳʤ ʮʚʝʪʦʤ ʦʪʦʙʨʘʞʝʥʳ ʮʝʧʠ 

ʫʧʨʘʚʣʝʥʠʷ ʩ ʥʘʧʨʷʞʝʥʠʝʤ ʧʠʪʘʥʠʷ ʧʝʨʝʤʝʥʥʳʤ 

220 ɺ; ʢʨʘʩʥʳʤ ʠ ʩʠʥʠʤ ï ʮʝʧʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, 

ʥʘʧʨʷʞʝʥʠʝʤ 24 ɺ; ʣʠʥʠʠ ʟʝʣʝʥʦʛʦ ʠ ʬʠʦʣʝʪʦʚʦʛʦ 

ʮʚʝʪʘ ï ʣʠʥʠʷ ʩʚʷʟʠ RS485.  
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ʈʠʩʫʥʦʢ 3. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ɸʉʋ ʣʠʥʠʠ ʟʘʛʨʫʟʢʠ ʬʫʨʘʞʥʦʛʦ ʟʝʨʥʘ 

 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʤʳ ʧʦʜʨʦʙʥʦ 

ʨʘʟʦʙʨʘʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʣʠʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʟʝʨʥʘ, ʨʝʞʠʤʳ ʝʝ ʨʘʙʦʪʳ ʠ ʨʘʟʨʘʙʦʪʘʣʠ ʧʨʠʥʮʠʧʠ-

ʘʣʴʥʫʶ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʩʭʝʤʫ, ʢʦʪʦʨʘʷ ʚ ʜʘʣʴʥʝʡ-

ʰʝʤ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʰʢʘʬʫ ʫʧʨʘʚʣʝʥʠʷ. 
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ɹʝʜʣʦʚʩʢʠʡ ɸ. ʉ. 

ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ. ʊ. ʊʨʫʙʠʣʠʥʘ 

 

ʇɽʈɽʍʆɼ ʅɸ ʈɽʉʋʈʉʆʉɹɽʈɽɻɸʖʑʀɽ ʊɽʍʅʆʃʆɻʀʀ: ɺʃʀʗʅʀɽ ʅɸ 

ʌʀʊʆʉɸʅʀʊɸʈʅʆɽ ʉʆʉʊʆʗʅʀɽ ʀ ʅɽʆɹʍʆɼʀʄʓɽ ɼɽʁʉʊɺʀʗ ɺ ʕʊʆʊ ʇɽʈʀʆɼ 

 

Bedlovskiy A. S. 

Kuban State Agrarian University 

 

THE TRANSITION TO RESOURCE SAVING-TECHNOLOGY:  EFFECT ON PHYTOSANITARY  

CONDITION AND REQUIRED ACTIONS IN THIS PERIOD  

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʩʝʣʴʩʢʦʤ ʭʦ-

ʟʷʡʩʪʚʝ. ɼʘʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʪʘʢʠʤ ʧʦʥʷʪʠʷʤ, ʢʘʢ ʪʦʯʥʦʝ ʟʝʤʣʝʜʝʣʠʝ ʠ ʥʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ (no-till ). 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʬʠʪʦʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʩʝʚʦʚ. 

Abstract. 

The article discusses modern resource-saving technologies used in agriculture. Definitions are given to such 

concepts as precision farming and zero tillage (no-till). Their influence on the phytosanitary condition of crops 

has been analyzed. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʦʯʥʦʝ ʟʝʤʣʝʜʝʣʠʝ, ʥʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ (no-

till), ʬʠʪʦʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʘʛʨʦʮʝʥʦʟʦʚ. 

Key words: resource-saving technologies, precision farming, zero tillage (no-till), phytosanitary condition of 

agrocenoses. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ. ʇʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦ-

ʩʪʠ, ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝ-

ʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʘʛʨʘʨʠʝʚ 

ʂʫʙʘʥʠ. ʈʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʚʦʟʤʦʞʥʦ ʧʨʠ ʧʦʩʪʦ-

ʷʥʥʦʤ ʧʦʠʩʢʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʣʠ ʵʣʝʤʝʥʪʦʚ 

ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʤʠʥʠʤʠ-

ʟʘʮʠʶ ʟʘʪʨʘʪ ʥʘ ʚʦʟʜʝʣʳʚʘʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʢʫʣʴʪʫʨ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʰʠʨʦʢʦ ʠʟʫʯʘʝʪʩʷ 

ʚʦʧʨʦʩ ʚʣʠʷʥʠʷ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ï ʪʝʥ-

ʜʝʥʮʠʷ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʦʙʨʘʙʦʪʦʢ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʚʦʟʜʝʣʳʚʘʥʠʷ ʤʥʦʛʠʭ 

ʢʫʣʴʪʫʨ. ʅʘʧʨʠʤʝʨ, ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʧʦʯʚʳ ʧʦʟʚʦʣʷʝʪ ʙʝʟ ʚʩʧʘʰʢʠ ʚʳʩʝʚʘʪʴ ʠ ʚʳʨʘʱʠ-

ʚʘʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ, ʪʝʤ ʩʘʤʳʤ 

ʩʦʭʨʘʥʷʷ ʧʦʯʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʩʫʢʮʝʩʩʠʶ. ʅʦ, 

ʦʜʥʠʤ ʠʟ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʘʛ-

ʨʦʮʝʥʦʟʦʚ ʚ ʭʫʜʰʫʶ ʩʪʦʨʦʥʫ (ʟʠʤʫʶʱʠʝ ʧʘʪʦʛʝʥʳ 

ʠ ʚʨʝʜʠʪʝʣʠ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʘʭ). ʇʦʵʪʦʤʫ 

ʨʘʙʦʪʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʧʦʠʩʢ ʮʝʣʝʩʦʦʙʨʘʟʥʳʭ, 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʝʩʦ-

ʤʥʝʥʥʦ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʘʢ-

ʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʇʦʠʩʢ ʩʥʠʞʝ-

ʥʠʷ ʟʘʪʨʘʪ ʥʘ ʚʦʟʜʝʣʳʚʘʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ (ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ, ʚʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝ-

ʥʠʡ) ʧʦʟʚʦʣʠʣʠ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʠʝʤʳ ʪʘʢ ʥʘʟʳʚʘʝ-

ʤʦʛʦ ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. ʆʜʥʘʢʦ, ʵʪʦ ʪʨʝʙʫʝʪ ʛʣʫ-

ʙʦʯʘʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴ-

ʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ [1,2].  

ɸʥʘʣʠʟ ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ. ʇʨʠʤʝʥʝʥʠʝ ʩʠ-

ʩʪʝʤ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʛʦ ʟʝʤʣʝʜʝʣʠʷ ʧʦʟʚʦʣʷʝʪ 

ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʨʦʛʨʝʩ-

ʩʠʨʫʶʱʠʡ ʨʦʩʪ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ. ʅʦʚʳʝ ʨʝ-

ʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʘʛʨʘʨʥʦʤ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝ ʧʦʟʚʦʣʷʶʪ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʪʨʫʜʘ ʠ ʩʨʝʜʩʪʚ 

ʚʦ ʚʣʘʞʥʳʭ ʟʦʥʘʭ, ʧʦʚʳʩʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [1]. 

ʅʘ ʂʫʙʘʥʠ ʧʦʜ ʩʦʚʨʝʤʝʥʥʳʤ ʟʝʤʣʝʜʝʣʠʝʤ ʚ 

ʰʠʨʦʢʦʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʩʤʳʩʣʝ ʧʦʥʠ-

ʤʘʝʪʩʷ ʚʳʩʦʢʦʨʘʟʚʠʪʦʝ, ʠʥʪʝʥʩʠʚʥʦʝ, ʚʳʩʦʢʦʧʨʦ-

ʜʫʢʪʠʚʥʦʝ, ʫʩʪʦʡʯʠʚʦʝ, ʧʦʯʚʦʟʘʱʠʪʥʦʝ, ʵʢʦʥʦʤʠ-

ʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʩʧʦʩʦʙʥʦʝ ʦʙʝʩ-

ʧʝʯʠʪʴ ʧʨʦʛʨʝʩʩʠʚʥʳʡ ʨʦʩʪ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʚ ʣʶʙʦʡ ʛʦʜ ʧʨʠ ʨʘʮʠʦʥʘʣʴʥʦʤ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʠ ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨʩʦʚ ʠ ʨʘʩʰʠʨʝʥʥʦʤ ʚʦʩ-

ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ [3]. 

ɺʝʜʫʱʘʷ ʨʦʣʴ ʚ ʫʧʨʘʚʣʝʥʠʠ ʬʠʪʦʩʘʥʠʪʘʨʥʳʤ 

ʩʦʩʪʦʷʥʠʝʤ ʘʛʨʦʮʝʥʦʟʦʚ ʧʨʠʥʘʜʣʝʞʠʪ ʩʧʦʩʦʙʘʤ ʦʙ-

ʨʘʙʦʪʢʠ ʧʦʯʚʳ. ɽʸ ʟʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ ʦʧʪʠʤʠʟʘʮʠʠ 

ʧʘʨʘʤʝʪʨʦʚ ʞʠʟʥʠ ʨʘʩʪʝʥʠʡ. ɺʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟ-

ʚʦʜʩʪʚʦ ʪʘʢʠʭ ʧʨʠʸʤʦʚ ʢʘʢ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʠ ʥʫʣʝ-

ʚʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ (no-till ), ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʣʠʰʴ 

ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ. ʅʫʣʝʚʫʶ ʪʝʭʥʦʣʦʛʠʶ ʩʣʝʜʫʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʚʘʨʠʘʥʪ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʚʦʟʤʦʞʥʳʭ ʣʠʰʴ ʧʨʠ ʚʳʩʦʢʦʡ ʢʫʣʴ-

ʪʫʨʝ ʟʝʤʣʝʜʝʣʠʷ, ʜʦʩʪʘʪʦʯʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʫʜʦʙʨʝʥʠʷʤʠ ʠ ʧʝʩʪʠʮʠʜʘʤʠ. ʇʨʠ ʥʠʟʢʦʡ ʢʫʣʴʪʫʨʝ 

ʟʝʤʣʝʜʝʣʠʷ, ʥʝʜʦʩʪʘʪʢʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨ-

ʩʦʚ ʪʝʭʥʦʣʦʛʠʷ ʙʝʟ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ 

ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

ɻʣʘʚʥʘʷ ʮʝʣʴ ʦʩʚʦʝʥʠʷ ʥʫʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ï 

ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʝʛʦ 

ʝʩʪʝʩʪʚʝʥʥʦʝ ʧʨʠʨʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʩʧʦʩʦʙʩʪʚʫʶ-

ʱʝʝ ʝʞʝʛʦʜʥʦʤʫ ʧʦʧʦʣʥʝʥʠʶ ʧʦʯʚ ʦʨʛʘʥʠʯʝʩʢʠʤ 

ʚʝʱʝʩʪʚʦʤ. 

ʆʩʥʦʚʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʝʭ-

ʥʦʣʦʛʠʠ no-till,  ʢʨʦʤʝ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʷʚ-

ʣʷʶʪʩʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ. ʊʘʢ, ʪʝʭʥʦʣʦʛʠʷ 

no-till ʧʦʟʚʦʣʷʝʪ ʩʪʨʝʤʠʪʝʣʴʥʦ ʚ 3-5 ʨʘʟ ʧʦʚʳʩʠʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ, ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜʳ ʥʘ 
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ʦʧʣʘʪʫ ʪʨʫʜʘ ʚ 1,6 ʨʘʟʘ, ʪʝʭʥʠʢʫ ð 1,5, ʪʦʧʣʠʚʦ ð 

2,2 ʨʘʟʘ [5].  

ʆʜʥʘʢʦ ʚ ʢʨʫʛʘʭ ʘʛʨʘʨʥʦʛʦ ʙʠʟʥʝʩʘ ʩʝʡʯʘʩ ʚʝ-

ʜʝʪʩʷ ʘʢʪʠʚʥʘʷ ʜʠʩʢʫʩʩʠʷ ʦ ʧʣʶʩʘʭ ʠ ʤʠʥʫʩʘʭ ʪʝʭ-

ʥʦʣʦʛʠʠ no-till.  

ʉʨʝʜʠ ʧʨʝʠʤʫʱʝʩʪʚ ʪʝʭʥʦʣʦʛʠʠ ʤʦʞʥʦ ʚʳʜʝ-

ʣʠʪʴ [5]: 

1) ʋʤʝʥʴʰʝʥʠʝ ʚʝʪʨʷʥʦʡ ʵʨʦʟʠʠ. ʆʜʥʦʡ ʠʟ ʦʩ-

ʥʦʚʥʳʭ ʧʨʠʯʠʥ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʩʪʨʘʥʘʭ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ ʩʪʘʣʘ ʚʝʪʨʦʚʘʷ ʵʨʦʟʠʷ 

ð ʚʳʥʝʩʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʩ ʚʝʪʨʦʤ 

ʠʟ ʦʛʨʦʤʥʳʭ ʧʣʦʱʘʜʝʡ. 

2) ʊʘʢ ʢʘʢ ʧʦʞʥʠʚʥʳʝ ʦʩʪʘʪʢʠ ʦʩʪʘʶʪʩʷ ʥʘ 

ʧʦʣʝ, ʜʦʩʪʠʛʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʚ ʧʦʯʚʝ 

ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʛʫʤʫʩʘ. ɹʦ-

ʣʝʝ ʪʦʛʦ, ʚ ʫʩʣʦʚʠʷʭ ʜʦʩʪʘʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʧʦ-

ʚʳʰʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʬʦʩʬʦʨʘ. ʇʦʞʥʠʚʥʳʝ ʦʩʪʘʪʢʠ ʩʧʦʩʦʙ-

ʩʪʚʫʶʪ ʩʦʭʨʘʥʝʥʠʶ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ ʦʪ ʠʩʧʘʨʝʥʠʷ.  

3) ʇʦʩʢʦʣʴʢʫ, ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʥʫʣʝʚʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʧʦʯʚʳ (no-till), ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʶʪʩʷ 

ʟʘʪʨʘʪʳ ʪʦʧʣʠʚʘ, ʫʤʝʥʴʰʘʶʪʩʷ ʠ ʚʳʙʨʦʩʳ ʚ ʘʪʤʦ-

ʩʬʝʨʫ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. ʇʨʠ ʵʪʦʤ ʚ ʧʦʞʥʠʚʥʳʭ 

ʦʩʪʘʪʢʘʭ ʬʠʢʩʠʨʫʝʪʩʷ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ, ʩʦ-

ʟʜʘʥʥʦʝ ʙʣʘʛʦʜʘʨʷ ʠʟʲʷʪʠʶ ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ ʠʟ 

ʘʪʤʦʩʬʝʨʳ. 

ʅʝʜʦʩʪʘʪʢʠ ʪʝʭʥʦʣʦʛʠʠ: 

1) ʀʟ-ʟʘ ʥʘʣʠʯʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʞʥʠʚʥʳʭ 

ʦʩʪʘʪʢʦʚ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʯʚʳ ʚʝʩʥʦʡ ʦʧʫʩʢʘʝʪʩʷ 

ʥʠʞʝ 3-5 Á ʉ, ʠʟ-ʟʘ ʯʝʛʦ ʵʪʘʧʳ ʦʨʛʘʥʦʛʝʥʝʟʘ ʧʦʣʝ-

ʚʳʭ ʢʫʣʴʪʫʨ ʩʤʝʱʘʶʪʩʷ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʩʨʦʢʠ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʘʜʝʨʞʢʝ ʧʦʩʝʚʘ ʷʨʦʚʳʭ ʢʫʣʴʪʫʨ. 

2) ɽʩʣʠ ʧʦʯʚʳ ʧʣʦʭʦ ʜʨʝʥʠʨʫʶʪʩʷ, ʩʫʱʝʩʪʚʫʝʪ 

ʦʧʘʩʥʦʩʪʴ ʧʝʨʝʫʚʣʘʞʥʝʥʠʷ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ, ʘ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʫʤʝʥʴʰʝʥʠʝ ʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ.  

3) ʇʨʠ ʥʘʩʳʱʝʥʥʦʩʪʠ ʧʦʩʝʚʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ 

ʧʦʞʥʠʚʥʳʤʠ ʦʩʪʘʪʢʘʤʠ, ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʧʦʪʨʝʙ-

ʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʥʦʨʤ ʚʳʩʝʚʘ ʥʘ 15-25%. 

4) ʉʣʦʞʥʝʝ ʩʪʘʥʦʚʠʪʩʷ ʢʦʥʪʨʦʣʴ ʟʘ ʟʘʩʦʨʝʥʥʦ-

ʩʪʴʶ ʧʦʩʝʚʦʚ, ʟʘʪʨʘʪʳ ʥʘ ʛʝʨʙʠʮʠʜʳ ʤʦʛʫʪ ʚʳʨʘʩʪʠ 

ʥʘ 15-100% ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʫʣʴʪʫʨʳ ʠ ʚʠʜʘ ʩʝʚʦ-

ʦʙʦʨʦʪʘ. ʇʦ ʪʝʭʥʦʣʦʛʠʠ no-till ʫʭʫʜʰʘʝʪʩʷ ʜʝʡ-

ʩʪʚʠʝ ʛʨʫʥʪʦʚʳʭ ʛʝʨʙʠʮʠʜʦʚ, ʧʦʩʢʦʣʴʢʫ ʯʘʩʪʴ ʧʨʝ-

ʧʘʨʘʪʦʚ ʩʦʜʝʨʞʠʪʩʷ ʥʘ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʘʭ. 

5) ʀʟ-ʟʘ ʥʘʣʠʯʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʞʥʠʚʥʳʭ 

ʦʩʪʘʪʢʦʚ, ʩʦʟʜʘʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʧʦʷʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʟʘʙʦʣʝʚʘʥʠʡ, ʠʥʬʝʢʮʠʡ, ʚʨʝ-

ʜʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʚʦʟʥʠʢʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦ-

ʚʠʷ ʜʣʷ ʚʳʞʠʚʘʥʠʷ ʚʨʝʜʠʪʝʣʝʡ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, 

ʫʩʣʦʞʥʷʝʪʩʷ ʙʦʨʴʙʘ ʩ ʤʳʰʝʚʠʜʥʳʤʠ ʛʨʳʟʫʥʘʤʠ. 

6) ɺʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ no-till  ʤʦʞʝʪ ʧʨʠʚʝ-

ʩʪʠ ʢ ʫʭʫʜʰʝʥʠʶ ʬʠʪʦʩʘʥʠʪʘʨʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʘʛ-

ʨʦʮʝʥʦʟʘʭ (ʚʦʟʥʠʢʘʝʪ ʦʧʘʩʥʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ ʠʥʬʝʢ-

ʮʠʦʥʥʦʛʦ ʥʘʯʘʣʘ ʮʝʨʢʦʩʧʦʨʦʟʘ ʩʘʭʘʨʥʦʡ ʩʚʸʢʣʳ, 

ʙʝʣʦʡ, ʩʝʨʦʡ ʠ ʧʝʧʝʣʴʥʦʡ ʛʥʠʣʝʡ, ʵʤʙʠʣʣʠʟʠʠ, ʬʦ-

ʤʦʧʩʠʩʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʬʫʟʘʨʠʦʟʥʦʡ ʠʥʬʝʢʮʠʠ ʥʘ 

ʚʩʝʭ ʢʫʣʴʪʫʨʘʭ), ʜʝʛʨʘʜʘʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʘʤ ʢʫ-

ʙʘʥʩʢʠʭ ʯʝʨʥʦʟʸʤʦʚ (ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ, 

ʫʧʣʦʪʥʝʥʠʝ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʠ ʪ. ʜ.). 

ʉʠʩʪʝʤʘ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ï ʟʘʢʦʥ 

ʜʣʷ ʘʛʨʦʥʦʤʘ, ʥʦ ʠʩʭʦʜʷ ʠʟ ʢʦʥʢʨʝʪʥʦʡ ʬʠʪʦʩʘʥʠ-

ʪʘʨʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʢʫʣʴʪʫʨʳ, ʩʠ-

ʩʪʝʤʘ ʤʦʞʝʪ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴʩʷ, ï ʚʦʟʤʦʞʥʦ ʚʢʣʶ-

ʯʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʵʢʦʥʦʤʠʪ 

ʨʝʩʫʨʩʳ, ʛʦʨʶʯʝʝ, ʪʨʫʜʦʟʘʪʨʘʪʳ, ʚʨʝʤʷ, ʩʥʠʞʘʝʪ 

ʵʨʦʟʠʶ ʛʨʫʥʪʦʚ, ʧʦʚʳʰʘʝʪ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ [1].  

ʆʜʥʦʡ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʪʦʯʥʦʝ ʟʝʤʣʝʜʝʣʠʝ. ʊʦʯʥʦʛʦ 

ʟʝʤʣʝʜʝʣʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ 

(ʨʠʩʫʥʦʢ 1) [4, 5].  
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ʈʠʩʫʥʦʢ 1 ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ 

 

ɺʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʪʝʭʥʦʣʦʛʠʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ 

ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠ 

ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʪʝʭʥʦʣʦʛʠʡ ʜʠʩʪʘʥʮʠʦʥ-

ʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʠ-

ʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ 

ʧʨʠʯʠʥ, ʩʜʝʨʞʠʚʘʶʱʠʭ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʥʠʟʢʠʭ ʟʘʢʫ-

ʧʦʯʥʳʭ ʮʝʥʘʭ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʧʨʦʜʫʢ-

ʮʠʶ.  

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʟʘʪʨʘʪʳ ʩʚʷʟʘʥʳ ʩ ʧʨʠʦʙʨʝ-

ʪʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ: ʩʠʩʪʝʤʳ ʤʦ-

ʥʠʪʦʨʠʥʛʘ ʫʨʦʞʘʡʥʦʩʪʠ, ʩʠʩʪʝʤʳ ʧʦʟʠʮʠʦʥʠʨʦʚʘ-

ʥʠʷ GPS, ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (GIS) ʜʣʷ 

ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʘʨʘʤʝʪʨʘʭ ʧʣʦʜʦʨʦʜʠʷ ʧʦʣʷ, 

ʫʨʦʞʘʡʥʦʩʪʠ, ʩʦʩʪʦʷʥʠʠ ʧʦʩʝʚʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʭʨʘ-

ʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʠʥʷʪʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʫʧʨʘʚ-

ʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ.  

ɻʣʘʚʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʢ ʚʥʝʜʨʝʥʠʶ ʪʝʭʥʦʣʦ-

ʛʠʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ 

ʠ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʩʪʦʠ-

ʤʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ 

ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ-ʟʘʜʘʥʠʡ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʥʘ ʦʙʨʘʙʘʪʳʚʘʝʤʦʤ 

ʧʦʣʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʥʝ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʬʠʥʘʥʩʦ-

ʚʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ 

ʥʝʦʙʭʦʜʠʤʘ ʬʠʥʘʥʩʦʚʘʷ ʧʦʜʜʝʨʞʢʘ ʛʦʩʫʜʘʨʩʪʚʘ ʚ 

ʦʙʣʘʩʪʠ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ 

ʤʦʜʠʬʠʢʘʮʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʦʛʦ ʤʝʭʘ-

ʥʠʟʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ 

[4, 5]. 

ʉʠʩʪʝʤʘ ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʩʨʝʜʠ ʨʝʛʠʦʥʦʚ 

ʥʘʰʝʡ ʩʪʨʘʥʳ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʝʪʩʷ ʘʛʨʘʨʠʷʤʠ ʚ 

ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʠ ʉʪʘʚʨʦʧʦʣʴʩʢʦʤ ʢʨʘʷʭ, ʈʦʩʪʦʚ-

ʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ʥʘʢʦʧʣʝʥ ʚ ʭʦʟʷʡʩʪʚʘʭ ɺʦʣʛʦʛʨʘʜʩʢʦʡ, ʆʨʣʦʚ-

ʩʢʦʡ, ʉʘʤʘʨʩʢʦʡ, ɹʝʣʛʦʨʦʜʩʢʦʡ ʠ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘ-

ʩʪʝʡ.  

ʊʝʭʥʦʣʦʛʠʠ ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʚʥʝʜʨʝʥʳ ʚ 

ʪʘʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ, ʢʘʢ ʫʯʝʙʥʦ-

ʦʧʳʪʥʦʝ ʭʦʟʷʡʩʪʚʘ çʂʫʙʘʥʴè ʠ çʂʨʘʩʥʦʜʘʨʩʢʦʝè 

ʂʫʙɻɸʋ, ɸʆ ʬʠʨʤʘ çɸʛʨʦʢʦʤʧʣʝʢʩè ʠʤʝʥʠ ʅ. ʀ. 

ʊʢʘʯʸʚʘ, ʆʆʆ çʂʫʙʘʥʩʢʠʝ ʢʦʥʩʝʨʚʳè (ʛ. ʊʠʤʘ-

ʰʝʚʩʢ), ʦʪʜʝʣʴʥʳʝ ʂʌʍ [1]. 

ʅʝʦʙʭʦʜʠʤʳʝ ʜʝʡʩʪʚʠʷ ʚ ʧʝʨʠʦʜ ʧʝʨʝʭʦʜʘ 

ʥʘ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ. ɽʩʣʠ ʤʳ 

ʧʣʘʥʠʨʫʝʤ, ʥʘʧʨʠʤʝʨ, ʧʝʨʝʭʦʜ ʥʘ ʩʠʩʪʝʤʫ ʧʦʚʝʨʭ-

ʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚ ʠʣʠ çʥʫʣʝʚʦʡè, ʪʦ ʜʦʣʞʥʳ 

ʙʳʪʴ ʛʦʪʦʚʳ ʢ ʪʦʤʫ, ʯʪʦ ʟʘʩʦʨʸʥʥʦʩʪʴ ʧʦʯʚʳ ʩʦʨʥʦʡ 

ʊʦʯʥʦʝ ʟʝʤʣʝʜʝʣʠʝ

ʪʝʭʥʦʣʦʛʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ (ɼɿɿ) ʩ 
ʩʦʩʪʘʚʣʝʥʠʝʤ ʪʝʤʘʪʠʯʝʩʢʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ

ʩʧʫʪʥʠʢʦʚʳʝ ʩʠʩʪʝʤʳ ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ 
ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ

ʪʝʭʥʦʣʦʛʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʠ 
ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʦʪʙʦʨʘ ʧʨʦʙ ʧʦʯʚ

ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʚʳʜʝʣʝʥʠʠ ʦʜʥʦʨʦʜʥʳʭ ʧʦ 
ʘʛʨʦʬʠʟʠʯʝʩʢʠʤ ʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʧʦʯʚ ʫʯʘʩʪʢʦʚ 

ʧʘʰʥʠ

ʩʦʚʨʝʤʝʥʥʘʷ ɻʀʉ ʩʠʩʪʝʤʘ

ʪʝʭʥʦʣʦʛʠʠ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʚʦʞʜʝʥʠʷ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʳʭ 
ʘʛʨʝʛʘʪʦʚ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ

ʪʝʭʥʦʣʦʛʠʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ 
ʫʜʦʙʨʝʥʠʡ, ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ

ʫʙʦʨʦʯʥʳʝ ʤʘʰʠʥʳ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʫʯʝʪʦʤ ʫʨʦʞʘʷ ʠ 
ʩʠʩʪʝʤʦʡ ʝʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ
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ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʙʫʜʝʪ ʥʘʤʥʦʛʦ ʚʳʰʝ. ʇʦʵʪʦʤʫ, 

ʚʦʟʥʠʢʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʥʘ ʧʨʠ-

ʦʙʨʝʪʝʥʠʝ, ʚʥʝʩʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʛʝʨʙʠʮʠʜʦʚ, ʥʦ ʬʫʥ-

ʛʠʮʠʜʦʚ ʠ ʠʥʩʝʢʪʠʮʠʜʦʚ (ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ, 

ʦʩʪʘʶʱʠʝʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʷʚʣʷʶʪʩʷ ʨʝʟʝʨ-

ʚʘʪʦʨʦʤ ʠ ʥʦʩʠʪʝʣʝʤ ʚʦ ʚʨʝʤʝʥʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʦ-

ʣʝʟʥʝʡ ʠ ʚʨʝʜʠʪʝʣʝʡ). ʂ ʪʦʤʫ ʞʝ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, 

ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʛʝʨʙʠʮʠʜʳ ʧʨʠ-

ʜʸʪʩʷ ʚʥʦʩʠʪʴ ʫʞʝ ʦʩʝʥʴʶ. ʂʘʢ ʧʨʠʤʝʨ: ʚʝʨʦʷʪ-

ʥʦʩʪʴ ʦʙʨʘʙʦʪʦʢ ʬʫʥʛʠʮʠʜʘʤʠ ʦʟʠʤʳʭ ʢʦʣʦʩʦʚʳʭ 

ʢʫʣʴʪʫʨ ʤʦʞʝʪ ʚʦʟʨʘʩʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʟʘʪʨʘʪʳ ʥʘ 

ʧʨʠʤʝʥʝʥʠʝ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ (ʜʘʞʝ ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʥʘ ʘʛʨʦʪʝʭʥʠʢʫ) ʤʦʛʫʪ ʥʝ 

ʦʢʫʧʠʪʴ ʚʝʣʠʯʠʥʫ ʩʦʭʨʘʥʸʥʥʦʛʦ ʫʨʦʞʘʷ. 

ʇʨʠ ʧʝʨʝʭʦʜʝ ʥʘ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦ-

ʣʦʛʠʠ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʠʟʙʠʨʘ-

ʪʝʣʴʥʦ ʧʦʜ ʪʘʢʠʝ ʢʫʣʴʪʫʨʳ ʢʘʢ ʢʫʢʫʨʫʟʘ, ʧʦʜʩʦʣ-

ʥʝʯʥʠʢ. ʀʩʢʣʶʯʘʪʴ ʧʨʠ ʵʪʦʤ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ, 

ʩʘʭʘʨʥʫʶ ʩʚʸʢʣʫ, ʥʝ ʩʧʦʩʦʙʥʳʭ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʥʘ 

ʧʝʨʚʳʭ ʵʪʘʧʘʭ ʦʥʪʦʛʝʥʝʟʘ ʩ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦ-

ʩʪʴʶ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʚʳʰʝʧʝʨʝ-

ʯʠʩʣʝʥʥʳʝ ʚʳʚʦʜʳ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ ʈʦʩʩʠʠ ʪʝʭʥʦʣʦʛʠʠ ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ 

ʜʦʣʞʥʳ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʥʦʚʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʜ-

ʭʦʜʘ ʢ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʧʦʣʫʯʝʥʠʶ ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʫʯʠʪʳʚʘʷ ʙʣʘʛʦʧʨʠʷʪʥʦʝ 

ʚʣʠʷʥʠʝ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʬʠʪʦʩʘʥʠʪʘʨʥʦʝ ʩʦ-

ʩʪʦʷʥʠʝ ʧʦʩʝʚ. 
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EROSION OF SOILS ON THE IRRIGATED LANDS IN KRASNODAR KRAI AND MEASURES OF 

FIGHT AGAINST  

 

ɸʥʥʦʪʘʮʠʷ. 
ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʭʘʨʘʢʪʝʨʫ ʧʨʦʮʝʩʩʦʚ ʵʨʦʟʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ, 

ʨʘʩʩʤʦʪʨʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʦʜʥʦʡ ʵʨʦʟʠʠ ʠ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ, ʪʘ ʞʝ ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʤʝʨʦʧʨʠʷ-

ʪʠʷ ʜʣʷ ʙʦʨʴʙʳ ʩ ʥʝʡ. 

Abstract. 

Data on the nature of processes of an erosion in the territory of Krasnodar Krai are provided in work, char-

acteristic of a water erosion and wind erosion is considered, the same recommendations on actions for fight 
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against it are made. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʩʦʭʨʘʥʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ 

ʧʣʦʜʦʨʦʜʠʷ ʯʝʨʥʦʟʝʤʦʚ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʠʩ-

ʧʦʣʴʟʫʶʪ ʥʘ ʟʝʤʣʷʭ ʦʨʦʰʝʥʠʷ, ʦʥʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʥʠʞʝʥʠʶ ʚʣʠʷʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ 

ʧʦʯʚʝʥʥʳʡ ʧʨʦʬʠʣʴ ʩ ʧʦʤʦʱʴʶ ʚʚʝʜʝʥʠʷ ʨʝʞʠʤʘ 

ʦʨʦʰʝʥʠʷ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʦʯʚʝʥʥʦʛʦ [1]. 

ɺʦʜʥʘʷ ʵʨʦʟʠʷ ʠ ʜʝʬʣʷʮʠʷ ʧʦʯʚ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʨʘʟʨʫʰʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ, ʩ ʠʩʪʦʱʝ-

ʥʠʝʤ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ, ʵʨʦʟʠʷ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ 

ʥʘ ʚʩʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ, ʬʠʟʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ, ʠ 

ʚʦʜʥʳʡ ʠ ʪʝʧʣʦʚʦʡ ʨʝʞʠʤʳ [2]. 

 

 
ʈʠʩʫʥʦʢ 1. ʂʘʨʪʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ 

 

ʇʦ ʫʯʝʪʫ ʵʨʦʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ, ʤʦʞʥʦ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʵʨʦʜʠʨʦʚʘʥʥʳʭ, ʠ ʜʝʬʣʠ-

ʨʦʚʘʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʥʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʩʦʩʪʘʚʠʣʘ 141 ʤʣʥ ʛʘ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʥʘ ʜʦʣʶ ʧʘʰʥʠ ʧʨʠʰʣʦʩʴ 87,3 ʤʣʥ ʛʘ [3]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠ-

ʯʠʣʩʷ ʧʨʠʨʦʩʪ ʵʨʦʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ.  

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʦʙʣʝʤʘ ʦʭʨʘʥʳ ʧʦʯʚ ʩʪʘʥʦ-

ʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʵʨʦʟʠʦʥʥʦʡ ʦʧʘʩʥʦʩʪʠ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ, ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʙʣʶʜʝʥʠʝ ʤʝʨ ʧʦ ʧʣʘʥʦʤʝʨʥʦʤʫ ʩʥʠʞʝʥʠʶ ʵʨʦ-

ʟʠʠ ʜʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʜʦʧʫʩʪʠʤʦʛʦ ʫʨʦʚʥʷ [4]. 

ʅʘ ʟʝʤʣʷʭ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʦʪʤʝʯʘʶʪʩʷ 

ʢʘʢ ʚʝʪʨʦʚʘʷ, ʪʘʢ ʠ ʚʦʜʥʘʷ ʵʨʦʟʠʷ, ʥʘ ʬʦʥʝ ʩʤʳʚʘ ʠ 

ʚʳʜʫʚʘʥʠʷ ʧʦʯʚʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʦʠʩʭʦʜʠʪ ʧʦ-

ʪʝʨʷ ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ ʟʝʤʣʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʥʘʨʫʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʪʝʨʨʠʪʦʨʠʠ. 
 

 
ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʧʦʵʪʘʧʥʦʛʦ ʧʨʦʮʝʩʩʘ ʵʨʦʟʠʠ 

 



34 AGRICULTURAL SCIENCES / ζColloquium - journal Ȼ#10(34),2019 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʵʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʙʫʜʫʪ 

ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʩʥʠʞʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʧʠʪʘʪʝʣʴ-

ʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ, ʘ ʪʘʢ ʞʝ ʚʳʥʦʩʦʤ ʟʘ ʧʨʝʜʝʣʳ 

ʧʦʯʚʳ ʠ ʛʠʙʝʣʴʶ ʩʝʤʷʥ. 

ʕʨʦʟʠʷ ʧʦʯʚʳ ʧʨʠʚʦʜʠʪ ʢʦ ʤʥʦʛʠʤ ʧʦʩʣʝʜ-

ʩʪʚʠʷʤ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 
ʈʠʩʫʥʦʢ 3. ʉʭʝʤʘ ʧʦʩʣʝʜʩʪʚʠʡ ʵʨʦʟʠʠ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʬʘʢʪʦʨʘ ʫʩʠʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʵʨʦ-

ʟʠʠ ʠ ʚ ʧʘʭʦʪʥʳʡ ʛʦʨʠʟʦʥʪ ʙʫʜʫʪ ʚʦʚʣʝʢʘʪʴʩʷ 

ʧʦʯʚʳ ʚʩʝ ʤʝʥʝʝ ʧʣʦʜʦʨʦʜʥʳʝ. 

ʂ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʘʤ, ʦʢʘʟʳʚʘʶʱʠʤ ʙʦʣʴʰʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩʳ ʵʨʦʟʠʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ, ʢʣʠʤʘ-

ʪʠʯʝʩʢʠʝ ʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʩʚʦʡʩʪʚʘ 

ʧʦʯʚʳ, ʥʘʣʠʯʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʞʠʚʦʪʥʳʡ 

ʤʠʨ ʠ ʥʘʣʠʯʠʝ ʦʨʫʜʠʡ ʪʨʫʜʘ ʘ ʪʘʢ ʞʝ ʧʨʦʚʝʜʝʥʠʝ 

ʢʦʤʧʣʝʢʩʘ ʧʦʯʚʦʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʂ ʦʩʥʦʚʥʳʤ, ʬʘʢʪʦʨʦʤ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ ʦʪʥʝ-

ʩʝʤ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʨʝʣʴʝʬ, ʢʦʣʝ-

ʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦʤʝʨʟʘʥʠʷ ʠ ʦʪ-

ʪʘʠʚʘʥʠʷ, ʫʚʣʘʞʥʝʥʠʝ ʧʦʯʚʳ ʠ ʩʚʦʡʩʪʚʘ ʛʨʫʥʪʦʚ 

[5]. 

ɺʩʝ ʧʦʯʚʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ, 

ʢʦʪʦʨʳʝ ʧʦʜʚʝʨʞʝʥʳ ʵʨʦʟʠʠ, ʙʫʜʫʪ ʭʘʨʘʢʪʝʨʠʟʦ-

ʚʘʪʴʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʨʠʪʝʨʠʡ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʵʨʦ-

ʜʠʨʦʚʘʥʥʦʩʪʠ ʧʦʯʚ. ʂ ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʷʤ ʙʫʜʫʪ 

ʦʪʥʦʩʠʪʴʩʷ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʘʢ ʛʣʫʙʠʥʘ ʩʣʦʷ ʢʦʪʦ-

ʨʳʡ ʧʦʜʚʝʨʛʩʷ ʵʨʦʟʠʠ, ʤʘʩʩʘ ʩʘʤʦʡ ʵʨʦʜʠʨʦʚʘʥʥʦʡ 

ʧʦʯʚʳ, ʩʥʠʞʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠ ʵʢʦ-

ʣʦʛʠʯʝʩʢʠʡ ʫʱʝʨʙ [3]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩʦʚ ʵʨʦʟʠʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦ-

ʪʝʨʷ ʫʨʦʞʘʷ. ʅʘ ʟʝʤʣʷʭ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ, ʧʦʜ-

ʚʝʨʛʰʠʭʩʷ ʵʨʦʟʠʦʥʥʳʤ ʧʨʦʮʝʩʩʘʤ, ʪʝʨʷʝʪʩʷ ʚ ʩʨʝʜ-

ʥʝʤ 17 % ʫʨʦʞʘʷ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ, 30 % ï 

ʧʰʝʥʠʮʳ, 50 % ï ʢʘʨ-ʪʦʬʝʣʷ, 23 % ï ʢʦʨʤʦʚʳʭ ʪʨʘʚ 

[2]. 

ɺʩʣʝʜʩʪʚʠʝ ʚʦʜʥʦʡ ʵʨʦʟʠʠ ʠʟ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ 

ʚʳʤʳʚʘʝʪʩʷ ʧʦʯʪʠ 1,5 ʤʣʨʜ ʪ ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ, 

ʯʪʦ ʧʨʠʨʘʚʥʠʚʘʝʪʩʷ ʢ ʧʦʪʝʨʝ 18-20 ʤʣʥ ʪ ʧʠʪʘʪʝʣʴ-

ʥʳʭ ʚʝʱʝʩʪʚ, ʘ ʧʨʠ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ ʝʞʝʛʦʜʥʦ ʩ 1 ʛʘ 

ʚʳʥʦʩʠʪʩʷ ʦʪ 60 ʜʦ 140 ʪ ʧʦʯʚʝʥʥʳʭ ʯʘʩʪʠʮ [1]. 

ɹʦʨʴʙʘ ʩ ʵʨʦʟʠʝʡ ʥʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ ʷʚʣʷ-

ʝʪʩʷ ʚʘʞʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝ ʜʣ ʧʦʣʫʯʝʥʠʷ ʭʦʨʦʰʝʛʦ 

ʫʨʦʞʘʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʟʝ-

ʤʝʣʴ.  

ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʧʨʠ ʟʘʱʠʪʝ ʦʪ ʵʨʦʟʠʠ 

ʟʘʚʠʩʠʪ ʦʩʥʦʚʥʳʭ ʧʨʘʚʠʣ ʘʛʨʦʪʝʭʥʠʢʠ, ʠ ʭʘʨʘʢʪʝʨʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʣʠ [4]. 

ʇʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ ʥʝʦʙʭʦ-

ʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʯʚʦʟʘʱʠʪʥʳʝ ʩʝʚʦʦʙʦʨʦʪʳ, 

ʧʘʨ, ʢʫʣʠʩʳ, ʟʘʣʫʞʝʥʠʝ, ʧʦʩʝʚ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ, 

ʩʥʝʛʦʟʘʜʝʨʞʘʥʠʝ, ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʧʦʩʘʜʢʘ ʟʘ-

ʱʠʪʥʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩ 

ɺ ʟʦʥʘʭ ʨʘʟʚʠʪʠʷ ʚʦʜʥʦʡ ʵʨʦʟʠʠ ʦʙʨʘʙʦʪʢʫ 

ʧʦʯʚʳ ʠ ʧʦʩʝʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩʣʝ-

ʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʧʦʧʝʨʝʢ ʩʢʣʦʥʘ, ʧʨʠʤʝʥʷʪʴ ʢʦʥʪʫʨ-

ʥʫʶ ʠ ʛʨʝʙʥʠʩʪʫʶ ʚʩʧʘʰʢʫ, ʱʝʣʝʚʘʥʠʝ, ʧʦʯʚʦʟʘ-

ʱʠʪʥʳʝ ʩʝʚʦʦʙʦʨʦʪʳ, ʧʦʣʦʩʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʢʫʣʴ-

ʪʫʨ, ʟʘʣʫʞʝʥʠʝ ʩʢʣʦʥʦʚ, ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ, 

ʚʳʨʘʱʠʚʘʥʠʝ ʧʦʣʝʟʘʱʠʪʥʳʭ ʠ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥ-

ʥʳʭ, ʘ ʪʘʢ ʞʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʭ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ [3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʯʪʦ, ʵʨʦʟʠʷ ʥʘ 

ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʚ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʦʡ ʧʨʦʙʣʝʤʦʡ. ʈʘʟʨʘʙʘ-

ʪʳʚʘʶʪʩʷ ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʦʪʨʠʮʘ-
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ʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʧʦʯ-

ʚʝʥʥʦʝ ʧʣʦʜʦʨʦʜʠʝ ʠ ʫʨʦʚʝʥʴ ʫʨʦʞʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 
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ɸʥʥʦʪʘʮʠʷ. 
ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ - ʦʜʥʘ ʠʟ ʩʬʝʨ ʞʠʟʥʠ, ʛʜʝ ʜʠʩʙʘʣʘʥʩ ʤʝʞʜʫ ʯʝʣʦʚʝʢʦʤ ʠ ʧʨʠʨʦʜʦʡ ʦʱʫʱʘʝʪʩʷ 

ʩʠʣʴʥʝʝ ʚʩʝʛʦ. ʉʨʝʜʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʧʨʠʯʠʥ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʩʪʦʠʤʦʩʪʠ 

ʠ ʥʝʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ - ʜʠʩʙʘʣʘʥʩ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ 

ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ (ʩʦʦʪʥʦʰʝʥʠʝ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ, ʣʫʛʦʚ, ʣʝʩʦʚ), 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʝʢʪʦʨʦʚ (ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ) ʩʨʝʜʠ ʩʘʤʠ ʧʦ ʩʝʙʝ, ʘ ʪʘʢʞʝ 

ʚʥʫʪʨʠ ʦʪʨʘʩʣʝʡ (ʧʦ ʚʠʜʘʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ - ʧʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʫ ʠ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚ-

ʥʳʭ ʧʣʦʱʘʜʝʡ, ʩʝʚʦʦʙʦʨʦʪʫ - ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ). 

Abstract. 

Agriculture is one of the spheres of life where the imbalance between man and nature is felt most strongly. 

Among the most important reasons for the insufficiently high productivity, cost and non-competitiveness of domes-

tic agriculture are the imbalance of agricultural land and infrastructure of agricultural landscapes (the ratio of 

arable land, meadows, forests), agricultural sectors (crop and livestock) among themselves, as well as within 

industries (by types of farm animals - in livestock and the structure of acreage, crop rotation - in crop production). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʰʥʠ, ʩʪʨʫʢʪʫʨʘ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʴ, ʦʮʝʥʢʘ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʝʤʣʠ 

Keywords: rational use of arable land, the structure of acreage, productivity, evaluation, agricultural land 

 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʂʨʘʩʥʦʜʘʨ-

ʩʢʦʛʦ ʢʨʘʷ ʨʘʚʥʘ 7 548,5 ʪʳʩ. ʛʘ (ʥʘ 01.01.2019 ʛ.) 

[1]. ɻʣʘʚʥʫʶ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʡ ʟʘʥʠʤʘʶʪ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ (62,5%), ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷ-
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ʶʪʩʷ ʨʘʟʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʛʨʘʞ-

ʜʘʥʘʤʠ ʜʣʷ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ɻʣʘʚʥʳʤ ʚʠʜʦʤ ʩ/ʭ ʫʛʦʜʠʡ ʷʚʣʷʝʪʩʷ 

ʧʘʭʦʪʥʘʷ ʟʝʤʣʷ (ʧʘʰʥʷ). 

ɺ ʩʪʨʫʢʪʫʨʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ï ʵʪʦ 

ʧʘʭʦʪʥʳʝ ʟʝʤʣʠ (84,71% ʥʘ 01.01.2018), ʩʝʥʦʢʦʩʳ ʠ 

ʧʘʩʪʙʠʱʘ (12,6 ʥʘ 01.01.2018). ʊʘʢʘʷ ʞʝ ʩʠʪʫʘʮʠʷ 

ʨʘʟʚʠʚʘʝʪʩʷ ʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʦʟʥʠʢʣʘ ʩʝʨʴʝʟʥʘʷ ʧʨʦʙʣʝʤʘ 

ʠʟʲʷʪʠʡ ʮʝʥʥʳʭ ʟʝʤʝʣʴ ʜʣʷ ʥʫʞʜ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʫʱʝʩʪʚʫʝʪ ʧʨʦ-

ʙʣʝʤʘ ʩʦʢʨʘʱʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. 

ɺ ʨʝʛʠʦʥʝ, ʛʜʝ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʪʝʨʨʠʪʦʨʠʡ 

ʯʫʚʩʪʚʫʝʪʩʷ ʜʝʬʠʮʠʪ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʙʝʟ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʦʡ ʚʣʘʛʠ ʦʙʦʡʪʠʩʴ ʥʝʣʴʟʷ. ʆʨʦʰʘʝʤʳʝ 

ʟʝʤʣʠ ʟʘʥʠʤʘʶʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʩʦʩʪʘʚʝ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʧʣʦ-

ʱʘʜʠ 453,4 ʪʳʩ. ʛʘ [1], ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 6% ʦʪ ʧʣʦ-

ʱʘʜʠ ʩ/ʭ ʟʝʤʝʣʴ ʨʝʛʠʦʥʘ. ʆʨʦʰʘʝʤʳʝ ʟʝʤʣʠ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪʩʷ ʠʥʞʝʥʝʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʚ ʢʦʪʦʨʳʭ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʨʠʥʢʣʝʨʥʳʝ ʩʠʩʪʝʤʳ. ʆʨʦʰʝʥʠʝ 

ʧʦ ʬʝʜʝʨʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʫʚʝʣʠʯʠʚʘʝʪ ʫʨʦʞʘʡ-

ʥʦʩʪʴ ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʝ ʚʨʝʤʷ ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ 

ʠʜʫʪ ʘʢʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʧʦʜʥʷʪʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʟʘʩʦʣʝʥʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʟʘʙʦʣʘʯʠʚʘʥʠʷ, ʟʘʩʦʣʝ-

ʥʠʷ, ʩʦʣʦʥʮʦʚʦʡ, ʣʠʯʠʥʦʯʥʦʡ ʠ ʩʦʣʦʜʠʥʠʩʪʦʡ ʧʦʯʚ. 

ʇʨʦʙʣʝʤʘ ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʪʘʢʞʝ ʩʪʘʥʦʚʠʪʩʷ 

ʦʩʪʨʦʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠʯʠʥʳ ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʩʦ-

ʩʪʘʚʣʷʶʪ 87% ʠʟ-ʟʘ ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʠ ʪʦʣʴʢʦ 13% - ʠʟ-ʟʘ ʧʨʠ-

ʨʦʜʥʳʭ ʫʩʣʦʚʠʡ [3]. 

ɺ ʫʩʣʦʚʠʷʭ ʢʘʯʝʩʪʚʘ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʭʫʜʰʝʥʠʷ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʩ/ʭ ʫʛʦʜʠʡ. ɿʘ ʧʨʦʰʝʜʰʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʚ 

ʟʝʤʣʷʭ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʧʦʩʪʝ-

ʧʝʥʥʳʝ ʩʥʠʞʝʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ, ʛʫʤʫʩʘ, ʢʘ-

ʣʠʡʥʦʛʦ ʦʙʤʝʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʜʝʨʞʘʥʠʝ ʛʫ-

ʤʫʩʘ ʟʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʩʥʠʟʠʣʦʩʴ ʥʘ 0,26% 

(ʩ 4,01 ʜʦ 3,75%). ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʟʘʛʨʷʟʥʝʥʳ ʥʝ ʪʦʣʴʢʦ ʪʷʞʝ-

ʣʳʤʠ ʤʝʪʘʣʣʘʤʠ, ʥʦ ʠ ʧʨʠʨʦʜʥʳʤʠ ʠ ʠʩʢʫʩʩʪʚʝʥ-

ʥʳʤʠ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ [1]. 

ɼʠʥʘʤʠʢʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʟʝʤʝʣʴ ʟʘ ʧʝʨʠ-

ʦʜʳ ʩ 2010 ʧʦ 2017 ʛʦʜ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

ɸʥʘʣʠʟ ʪʘʙʣʠʮʳ 1 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʘ ʧʦʩʣʝʜ-

ʥʠʝ ʩʝʤʴ ʣʝʪ ʧʨʦʠʟʦʰʣʠ ʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ. 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʚ 2017 ʛʦʜʫ ʩʦʢʨʘʪʠ-

ʣʠʩʴ ʥʘ 35,5 ʪʳʩ. ʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2010 ʛʦʜʦʤ. 

ʋʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʧʨʦ-

ʠʟʦʰʣʦ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʫʪʚʝʨʞʜʝʥʠʷ ʛʝʥʝʨʘʣʴ-

ʥʳʭ ʧʣʘʥʦʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʫʪʚʝʨʞʜʝʥʠʷ ʥʦ-

ʚʳʭ ʛʨʘʥʠʮ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

ʊʘʙʣʠʮʘ 1  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʝʣʴ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ  

ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʟʝʤʝʣʴ, ʪʳʩ. ʛʘ, [3, 5] 

ʂʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ 2011 2012 2013 2014 2015 2016 2017 2017 ʢ 2010 (+,-) 

ɿʝʤʣʠ ʩ.-ʭ. ʥʘʟʥʘʯʝʥʠʷ 4749,6 4749,8 4747,3 4734,1 4727,9 4720,8 4715,0 -35,5 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦ-

ʜʴʷ  
4653 4486 4245 4267 4246 4245 4245 +34,2 

ʇʘʰʥʷ  4035 3787 3757 3762 3753 3754 3754 +4,2 

ʄʥʦʛʦʣʝʪʥʠʝ ʥʘʩʘʞʜʝʥʠʷ  135 125 109 106 99 97 97 +0,3 

ʇʘʩʪʙʠʱʘ 426 500 333 346 342 342 342 -0,9 

ʉʝʥʦʢʦʩʳ  33 44 46 52 52 52 52 -0,3 

ɿʘʣʝʞʠ  24 30 30 30 31 32 32 -2 

ʀʪʦʛʦ 7548,5 7548,5 7548,5 7548,5 7548,5 7548,5 7548,5 7548,5 

 

ɺ ʮʝʣʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ ʚ 2017 ʛ. ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ 2011 ʛ. ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ 

ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʘ 676 

ʪʳʩ. ʛʘ. ʕʪʦ ʚʳʟʚʘʥʦ ʧʝʨʝʜʘʯʝʡ ʯʘʩʪʠ ʟʝʤʝʣʴ ʂʨʘʩ-

ʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʚ ʟʝʤʝʣʴʥʳʡ ʬʦʥʜ ʨʝʩʧʫʙʣʠʢʠ 

ɸʜʳʛʝʷ, ʘ ʪʘʢʞʝ ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʞʠʣʦʡ ʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʦʡ ʟʘʩʪʨʦʡʢʠ, ʨʘʟʚʠʪʠʝʤ ʠʥʞʝʥʝʨʥʦʡ ʠ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʢʨʘʝ. 

ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘ-

ʥʠʟʘʮʠʡ ʟʝʤʣʷʤʠ ʚ ʢʨʘʝ ʚʳʩʦʢʘ, ʚ 2011 ʛ. ʥʘ ʠʭ 

ʜʦʣʶ ʧʨʠʭʦʜʠʣʦʩʴ 99 % ʚʩʝʭ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʢʨʘʷ. ʆʜʥʘʢʦ ʟʝʤʝʣʴʥʳʝ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʚ ʈʦʩʩʠʠ (ʣʠʢʚʠʜʘʮʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʤʦʥʦʧʦʣʠʠ ʥʘ ʟʝʤʣʶ ʠ ʚʚʝʜʝʥʠʝ 

ʤʥʦʛʦʦʙʨʘʟʠʷ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʟʝʤʣʶ) ʥʝ 

ʩʤʦʛʣʠ ʠʟʤʝʥʠʪʴ ʩʠʪʫʘʮʠʶ ʧʦ ʩʦʩʪʘʚʫ ʟʝʤʝʣʴ ʂʨʘʩ-

ʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʠ ʦʩʥʦʚʥʳʤʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝ-

ʣʷʤʠ ʚ ʢʨʘʝ ʷʚʣʷʶʪʩʷ ʢʨʫʧʥʳʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ 2017 ʛ. ʥʘ ʠʭ ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ 

ʙʦʣʝʝ 74 % ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝ-

ʥʠʷ. ʉʦʩʪʘʚ ʫʛʦʜʠʡ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʝʥ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʤ ʤʦʤʝʥʪʦʤ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʇʨʝʦʙʣʘʜʘʶʱʝʝ ʤʝʩʪʦ ʚ 

ʩʪʨʫʢʪʫʨʝ ʟʝʤʝʣʴ ʟʘʥʠʤʘʶʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʫʛʦʜʴʷ ï ʵʪʦ ʟʝʤʝʣʴʥʳʝ ʫʛʦʜʴʷ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʠʩ-

ʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ [3, ʩ. 101]. 
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ʊʘʢ, ʫʜʝʣʴʥʳʡ ʚʝʩ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦ-

ʜʠʡ ʚ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝ-

ʨʠʦʜ ʢʦʣʝʙʣʝʪʩʷ, ʦʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʠʭ ʫʜʝʣʴʥʳʡ ʚʝʩ 

ʚ 2017 ʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2011 ʛ. ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥ-

ʥʳʤ (86 %). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʟʝʤʝʣʴ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [7]. ʏʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʝʤʣʠ, ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʠ ʠ ʟʝʤ-

ʣʝʚʣʘʜʝʣʴʮʳ ʜʦʣʞʥʳ ʧʨʠʥʷʪʴ ʤʝʨʳ ʜʣʷ ʟʘʱʠʪʳ ʟʝ-

ʤʝʣʴ ʦʪ ʥʘʚʦʜʥʝʥʠʡ, ʚʦʜʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ, 

ʟʘʙʦʣʘʯʠʚʘʥʠʷ, ʚʳʩʳʭʘʥʠʷ, ʟʘʨʘʩʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʢʫʩʪʘʨʥʠʢʘʤʠ ʠ ʜʨʫʛʠʭ ʧʨʦ-

ʮʝʩʩʦʚ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ. ʀ ʦʥʠ ʜʦʣʞʥʳ ʧʨʦʚʦ-

ʜʠʪʴ ʨʝʢʫʣʴʪʠʚʘʮʠʶ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ, ʤʝʨʳ ʧʦ 

ʫʣʫʯʰʝʥʠʶ ʠʭ ʧʣʦʜʦʨʦʜʠʷ ʠ ʜʨʫʛʠʭ ʧʦʣʝʟʥʳʭ 

ʩʚʦʡʩʪʚ ʟʝʤʣʠ. 

ʂʦʥʝʯʥʳʝ ʠʪʦʛʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ/ʭ ʦʨʛʘʥʠʟʘ-

ʮʠʡ, ʬʠʥʘʥʩʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʨʝʛʠʦʥʘ ʠ ʦʙʱʘʷ ʵʢʦʥʦʤʠʢʘ ʝʛʦ ʨʘʟʚʠʪʠʷ 

ʟʘʚʠʩʷʪ ʦʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʠʭ ʢʘʯʝʩʪʚʘ 

[9, 10]. 

ʇʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʝʡ ʠ ʫʩʪʦʡʯʠʚʦʩʪʝʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʷʪ 

ʦʪ ʫʧʨʘʚʣʝʥʠʡ ʘʛʨʦʣʘʥʜʰʘʬʪʘʤʠ. ʋʧʨʘʚʣʝʥʠʷ ʘʛ-

ʨʦʣʘʥʜʰʘʬʪʘʤʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦʟʜʘʥʠʷ ʠʭ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʳʭ ʩʪʨʫʢʪʫʨ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠ-

ʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʧʦʚʳʰʝʥʠʝ ʜʦʣʠ 

ʧʨʠʨʦʜʥʳʭ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ ʚ ʩʪʨʫʢʪʫʨʘʭ ʩʪʝʧʥʳʭ 

ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ, ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤ-

ʧʣʝʢʩʦʚ ʙʠʦʤʝʣʠʦʨʘʪʠʚʥʳʭ ʠ ʬʠʪʦʤʝʣʠʦʨʘʪʠʚʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷʤ ʵʨʦʟʠʠ, ʜʝʬʣʷ-

ʮʠʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷʤ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʟʘʣʫʞʝ-

ʥʠʷ ʠʣʠ ʟʘʣʝʩʝʥʠʷ ʵʨʦʜʠʨʦʚʘʥʥʳʭ ʠ ʜʝʬʣʠʨʦʚʘʥ-

ʥʳʭ ʟʝʤʝʣʴ, ʚʦʟʜʝʣʳʚʘʥʠʷ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʥʘ 

ʵʨʦʟʠʦʥʥʦʦʧʘʩʥʳʭ ʠ ʜʝʬʣʷʮʠʦʥʥʦʦʧʘʩʥʳʭ ʧʘʭʦʪ-

ʥʳʭ ʟʝʤʣʷʭ, ʨʘʩʰʠʨʝʥʠʷ ʧʦʩʝʚʦʚ ʟʘʩʫʭʦʫʩʪʦʡʯʠ-

ʚʳʭ ʠ ʩʦʣʝʫʩʪʦʡʯʠʚʳʭ ʢʫʣʴʪʫʨ, ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʦ-

ʣʝʚʳʭ ʠ ʩʦʣʦʥʮʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʧʨʘʚʣʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʤʠ ʣʘʥʜʰʘʬʪʘʤʠ ʈʦʩʩʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʝʘ-

ʣʠʟʘʮʠʠ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʤʝʨ: 

- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʟʝʤʝʣʴ, 

ʫʩʪʨʝʤʣʝʥʥʦʝ ʥʘ ʫʢʨʝʧʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʩ-

ʥʦʚʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʫʚʝʣʠʯʝ-

ʥʠʝ ʜʦʣʠ ʵʣʝʤʝʥʪʦʚ, ʧʦʚʳʰʘʶʱʠʭ ʧʨʦʯʥʦʩʪʴ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʢ 

ʥʝʛʘʪʠʚʥʳʤ ʬʘʢʪʦʨʘʤ (ʝʩʪʝʩʪʚʝʥʥʳʡ ʢʦʨʤ, ʣʝʩʘ, 

ʦʭʨʘʥʷʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ ʩʪʝʧʠ); 

- ʦʧʪʠʤʠʟʘʮʠʷ ʩʪʨʫʢʪʫʨʳ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ 

ʠ ʫʣʫʯʰʝʥʠʝ ʩʝʚʦʦʙʦʨʦʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳ-

ʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʘʭʦʪʥʳʭ ʟʝ-

ʤʝʣʴ (ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʚ ʩʝʚʦʦʙ-

ʦʨʦʪʝ); 

- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ, ʨʘʟ-

ʨʘʙʦʪʢʠ ʠ ʦʩʚʦʝʥʠʝ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʨʝʩʫʨʩʦʩʙʝʨʝ-

ʛʘʶʱʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʤʝʪʦʜʦʚ, ʪʝʭʥʦ-

ʣʦʛʠʡ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʙʨʘʙʦʪʦʢ ʠ ʚʦʟʜʝʣʳ-

ʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ; 

- ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ, ʘ ʪʘʢʞʝ ʦʧʪʠʤʠʟʘʮʠʷ 

ʥʦʨʤ ʪʝʭʥʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʝ ʣʘʥʜʰʘʬʪʳ ʚ ʮʝʣʦʤ ʠ ʥʘ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ 

ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ (ʧʘʭʦʪʥʳʝ ʟʝʤʣʠ, 

ʧʘʩʪʙʠʱʘ, ʩʝʥʦʢʦʩʳ, ʣʝʩʘ). 
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ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʪʨʫʜʥʠʢʘʤʠ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ, ʧʨʦʚʦʜʷʱʝʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʢʘʜʘʩʪʨʦʚʫʶ ʦʮʝʥʢʫ, ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ. ʇʨʠʚʝʜʝʥʳ ʧʨʠʯʠʥʳ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ, ʘ 

ʪʘʢʞʝ ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʚʦʟʥʠʢʰʝʡ ʧʨʦʙʣʝʤʳ ʚ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʘʜʘʩʪʨʦ-

ʚʦʡ ʦʮʝʥʢʝ. ʆʧʠʩʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʝʣʴ ʚ ʯʘʩʪʠ ʚʳʷʚʣʝʥʠʷ ʬʘʢʪʠʯʝʩʢʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʳʭ ʦʙʝʩʧʝʯʝʥʠʡ QGIS ʠ Google Earth. 

Abstract. 

This study substantiates the need for employees of a budgetary institution that conducts state cadastral valu-

ation to monitor the status and use of agricultural land in the Krasnodar region. The reasons for the current 

situation, as well as ways to solve the problem in the framework of state cadastral valuation, are given. The results 

of the monitoring of land in terms of identifying the actual use of land with the help of QGIS and Google Earth 

software are described. 
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ʆʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʟʝʤʝʣʴʥʦʛʦ ʟʘ-

ʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ ʩʦʩʪʦʠʪ ʚ 

ʧʣʘʪʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʣʠ. ʇʨʠʥʮʠʧ ʧʣʘʪʥʦ-

ʩʪʠ ʧʨʠʟʚʘʥ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ, ʦʭʨʘʥʫ ʠ ʦʩʚʦʝʥʠʝ ʟʝʤʝʣʴ, ʧʦʚʳʰʝʥʠʝ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʥʠʚʝʣʠʨʦʚʘʥʠʶ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʭʦʟʷʡʩʪʚʦʚʘ-

ʥʠʷ. ʆʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ. ɸ ʯʪʦʙʳ ʨʘʩʩʯʠʪʘʪʴ ʨʘʟʤʝʨ 

ʥʘʣʦʛʘ ʥʘ ʟʝʤʣʶ, ʥʝʦʙʭʦʜʠʤ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʙʘʟʦ-

ʚʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʘʢʦʚʳʤ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʫʩʪʘ-

ʥʦʚʣʝʥʘ ʢʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʟʝʤʣʠ (ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ) ʚ ʈʌ. ʇʦʵʪʦʤʫ ʥʘʣʦʛʦʚʘʷ ʥʘʛʨʫʟʢʘ ʢʘʢ 

ʧʣʘʪʘ ʟʘ ʟʝʤʣʶ ʠ ʦʮʝʥʢʘ ʟʝʤʣʠ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʤʝʞʜʫ 

ʩʦʙʦʡ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʙʲʝʢʪʦʤ ʦʮʝʥʢʠ ʷʚʣʷʶʪʩʷ 

ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʛʨʘʥʠ-

ʮʘʭ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʢʘʟʦʤ ʜʝʧʘʨʪʘʤʝʥʪʘ ʠʤʫ-

ʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʦʪ 

15.03.2018 ˉ 481 çʆ ʧʨʦʚʝʜʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ 

ʢʨʘʷ ʚ 2019 ʠ 2020 ʛʦʜʘʭè ʚ 2019 ʛʦʜʫ ʙʫʜʝʪ ʧʨʦʚʝ-

ʜʝʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʢʘʜʘʩʪʨʦʚʘʷ ʦʮʝʥʢʘ ʩʦʦʨʫʞʝ-

ʥʠʡ, ʝʜʠʥʳʭ ʥʝʜʚʠʞʠʤʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ ʠʟ ʩʦʩʪʘʚʘ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ, ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʟ ʩʦʩʪʘʚʘ ʟʝʤʝʣʴ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʠʥʦʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝ-

ʥʠʷ, ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʟ ʩʦʩʪʘʚʘ ʟʝʤʝʣʴ ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʙʲʝʢʪʦʚ [1]. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʢʘʜʘʩʪʨʦʚʘʷ ʦʮʝʥʢʘ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʮʝʜʫʨ, ʥʘʧʨʘʚʣʝʥ-

ʥʳʭ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ. ʂʘ-

ʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʥʘ 

ʦʩʥʦʚʝ ʨʳʥʦʯʥʦʡ ʠ ʠʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ 

ʥʝʜʚʠʞʠʤʦʩʪʠ.  

ʇʝʨʚʦʥʘʯʘʣʴʥʳʤ ʵʪʘʧʦʤ ʨʘʙʦʪ ʧʦ ʦʧʨʝʜʝʣʝ-

ʥʠʶ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠ 

ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʷʚʣʷʝʪʩʷ ʛʨʫʧʧʠ-

ʨʦʚʢʘ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʩʝʛʤʝʥʪʘ-

ʮʠʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚ ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘ-

ʥʠʷʭ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʝ [2].  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʘʢʠʭ ʨʘʙʦʪ, ʧʦ ʤʥʝʥʠʶ ʵʢʩ-

ʧʝʨʪʦʚ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢ-

ʪʦʚ, ʠʤʝʶʱʠʭ ʥʝʢʦʨʨʝʢʪʥʳʝ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʳʝ 

ʜʘʥʥʳʝ. ʅʝʢʦʨʨʝʢʪʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶ-

ʱʝʤ: ʙʦʣʝʝ 63% ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʟ ʩʦʩʪʘʚʘ ʟʝ-

ʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʙʝʟ ʫʯʝʪʘ 

ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʣʷ ʚʝʜʝʥʠʷ ʩʘʜʦʚʦʜʩʪʚʘ ʠ ʜʘʯ-

ʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʦ ʩʚʝʜʝʥʠʷʤ ʠʟ ʝʜʠʥʦʛʦ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠʤʝʶʪ ʚʠʜ ʨʘʟʨʝ-

ʰʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷè ʠʣʠ çʜʣʷ 
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ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘè, ʬʘʢʪʠʯʝ-

ʩʢʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʶʪʩʷ 

ʧʘʰʥʠ, ʬʨʫʢʪʦʚʳʝ ʩʘʜʳ, ʚʠʥʦʛʨʘʜʥʠʢʠ, ʧʘʩʪʙʠʱʘ, 

ʧʨʫʜʳ, ʟʘʩʪʨʦʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ. ɿʘʢʦʥʦʜʘʪʝʣʴʥʦ 

ʥʝ ʟʘʧʨʝʱʝʥʦ ʚ ʜʦʢʫʤʝʥʪʘʭ ʥʝ ʚʳʜʝʣʷʪʴ ʚʠʜ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʛʦʜʴʷ, ʥʦ ʜʣʷ ʮʝʣʝʡ ʧʨʦʚʝʜʝ-

ʥʠʷ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʠ ï ʵʪʦ ʚʳʟʳʚʘʝʪ ʙʦʣʴʰʠʝ 

ʪʨʫʜʥʦʩʪʠ.  

ʉʝʛʦʜʥʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʩʝʢʪʦʨ ʵʢʦʥʦ-

ʤʠʢʠ ʂʫʙʘʥʠ ï ɻ ʪʦ ʦʢʦʣʦ 25 ʧʨʦʮʝʥʪʦʚ ʚʘʣʦʚʦʛʦ ʨʝ-

ʛʠʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʪʳʩʷʯʠ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʧʨʦ-

ʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʫʣʫʯʰʘʶʪ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʢʨʘʷ. ʆʩʥʦʚʦʡ ʚʩʝʛʦ ʵʪʦʛʦ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ 

ʢʨʘʷ ʷʚʣʷʶʪʩʷ ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘ-

ʯʝʥʠʷ.  

ʇʦ ʜʘʥʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʜʦʢʣʘʜʘ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʝʤʝʣʴ ʚ ʨʘʟ-

ʨʝʟʝ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 

01.01.2018 ʛʦʜʘ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʦʤ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʩʦʚʤʝʩʪʥʦ ʩ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ, ʢʘʜʘʩʪʨʘ ʠ ʢʘʨʪʦʛʨʘʬʠʠ, ʧʣʦʱʘʜʴ 

ʪʝʨʨʠʪʦʨʠʡ, ʦʪʥʝʩʝʥʥʳʭ ʢ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ 

ʢʨʘʷ, ʩʦʩʪʘʚʣʷʝʪ 4715,0 ʪʳʩ. ʛʘ [3]. ɿʝʤʣʠ ʩʝʣʴ-

ʭʦʟʥʘʟʥʘʯʝʥʠʷ ï ʵʪʦ 62% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʨʝʛʠ-

ʦʥʘ ï ʙʦʣʴʰʘʷ ʝʝ ʯʘʩʪʴ, ʙʘʟʘ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʠ ʩʦ-

ʩʪʘʚʣʷʶʱʘʷ ʵʢʦʥʦʤʠʢʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. ʅʦ, ʢ 

ʩʦʞʘʣʝʥʠʶ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝʪ ʪʦʯʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ ʦ ʬʘʢʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʵʪʠʭ ʟʝʤʝʣʴ, 

ʢʘʢ ʠʤʝʥʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʪʘ ʟʝʤʣʷ, ʧʦ ʥʘʟʥʘʯʝʥʠʶ 

ʠʣʠ ʥʝʪ. ɼʣʷ ʪʘʢʠʭ ʮʝʣʝʡ ʜʦʣʞʝʥ ʧʦʩʪʦʷʥʥʦ ʧʨʦʚʦ-

ʜʠʪʩʷ ʤʦʥʠʪʦʨʠʥʛ ʟʝʤʝʣʴ. 

ʄʦʥʠʪʦʨʠʥʛ ʟʝʤʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤ-

ʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʥʘʙʣʶʜʝʥʠʶ ʟʘ ʩʦʩʪʦʷʥʠʝʤ 

ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ, ʥʝʩʫʱʠʡ ʚ ʩʝʙʝ ʮʝʣʠ ʩʚʦʝʚʨʝ-

ʤʝʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ, ʠʭ ʦʮʝʥʦʢ, ʧʨʦ-

ʛʥʦʟʘ, ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʫʩʪʨʘʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ 

ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʩʚʦʝʥʥʦʩʪʠ ʟʝ-

ʤʝʣʴ ʚ ʚʠʜʝ ʮʠʬʨʦʚʳʭ ʢʘʨʪ, ʚʚʠʜʫ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦ-

ʩʪʠ ʠʭ ʧʦʣʫʯʝʥʠʷ, ʵʪʦ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʯʠʥʦʡ ʥʝʜʦ-

ʩʪʘʪʢʘ ʘʢʪʫʘʣʴʥʳʭ ʩʚʝʜʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʟʝʤʝʣʴ. ɺ ʯʘʩʪʥʦʩʪʠ, ʩʫʱʝʩʪʚʫʝʪ 

ʧʨʦʙʣʝʤʘ ʢʦʥʪʨʦʣʷ ʟʘ ʦʙʰʠʨʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ, 

ʟʘʥʠʤʘʝʤʳʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʟʝʤʣʷʤʠ. 

ʀʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʮʠʬʨʦʚʦʤ (ʥʘʛʣʷʜ-

ʥʦʤ) ʚʠʜʝ, ʚʩʪʘʝʪ ʧʨʦʙʣʝʤʘ ʥʝʜʦʩʪʫʧʥʦʩʪʠ ʠʟʫʯʝ-

ʥʠʷ ʢʘʨʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʩʚʦʝʥʥʦʩʪʠ ʪʝʨʨʠ-

ʪʦʨʠʡ ʩ ʛʨʘʥʠʮʘʤʠ ʧʦʣʝʡ ʩʝʚʦʦʙʦʨʦʪʦʚ, ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʧʦʣʠʛʦʥʦʚ ʠ ʢʦʥʪʫʨʦʚ, ʥʝʨʘʟʚʠʪʦʡ 

ʩʝʪʠ ʧʫʥʢʪʦʚ ʦʧʝʨʘʪʠʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʥʘʟʝʤʥʳʭ 

ʩʪʘʥʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ. ɺ ʩʚʷʟʠ 

ʩ ʪʝʤ, ʯʪʦ ʪʘʢʠʝ ʟʝʤʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʟ-ʟʘ ʠʭ ʦʙʰʠʨʥʦʩʪʠ, ʟʘʯʘʩʪʫʶ ʥʘ 

ʥʠʭ, ʚ ʩʠʣʫ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʧʨʦʠʩʭʦ-

ʜʠʪ ʧʦʩʪʦʷʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʛʨʘʥʠʮ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘ-

ʜʝʡ, ʫʩʣʦʚʠʡ ʚʝʛʝʪʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ, ʩʚʦʡʩʪʚ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, ʨʘʟʚʠʪʠʝ 

ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʆʪʩʫʪʩʪʚʠʝ ʘʢʪʫʘʣʴʥʦʡ ʢʘʨ-

ʪʦʛʨʘʬʠʯʝʩʢʦʡ ʙʘʟʳ ʪʘʢʞʝ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʦʩʪʘʚ-

ʣʝʥʥʳʭ ʟʘʜʘʯʘʭ ʤʦʥʠʪʦʨʠʥʛʘ, ʥʝ ʧʦʟʚʦʣʷʷ ʩʚʦʝʚʨʝ-

ʤʝʥʥʦʤʫ ʚʳʷʚʣʝʥʠʶ ʧʨʦʙʣʝʤ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʭ 

ʨʝʰʝʥʠʶ. ʊʘʢʘʷ ʧʨʦʙʣʝʤʘ ʷʚʣʷʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦʡ 

ʜʣʷ ʚʩʝʛʦ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ. ʊʘʢ, ʠʤʝʶʱʠʝʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʫʙʲʝʢʪʦʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ ʦʪ-

ʥʦʩʷʪʩʷ ʢ ʩʝʨʝʜʠʥʝ 80-ʭ ï ʥʘʯʘʣʫ 90-ʭ ʛʦʜʦʚ ʧʨʦ-

ʰʣʦʛʦ ʚʝʢʘ [5]. 

ʉʦʛʣʘʩʥʦ ʌʝʜʝʨʘʣʴʥʦʤʫ ʟʘʢʦʥʫ N237 çʆ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʝè ʙʶʜʞʝʪʥʳʤ 

ʫʯʨʝʞʜʝʥʠʝʤ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ʢʘʜʘʩʪʨʦʚʦʡ 

ʦʮʝʥʢʫ, ʜʦʣʞʥʳ ʥʘʧʨʘʚʣʷʪʴʩʷ ʟʘʧʨʦʩʳ ʦ ʧʨʝʜʦʩʪʘʚ-

ʣʝʥʠʠ ʥʝʜʦʩʪʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʘʭ ʥʝ-

ʜʚʠʞʠʤʦʩʪʠ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʠ. ɿʘʧʨʦʩʳ 

ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʬʝʜʝʨʘʣʴʥʳʤ ʦʨʛʘʥʘʤ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʠ ʧʦʜʚʝʜʦʤʩʪʚʝʥʥʳʤ ʠʤ 

ʦʨʛʘʥʠʟʘʮʠʷʤ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʬʫʥʢʮʠʠ ʧʦ 

ʚʳʨʘʙʦʪʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʥʦʨʤʘ-

ʪʠʚʥʦ-ʧʨʘʚʦʚʦʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʚ ʩʬʝʨʝ ʮʝʥʦʦʙ-

ʨʘʟʦʚʘʥʠʷ ʠ ʩʤʝʪʥʦʛʦ ʥʦʨʤʠʨʦʚʘʥʠʷ ʚ ʩʬʝʨʝ ʛʨʘʜʦ-

ʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʩʬʝʨʝ ʟʝʤʝʣʴʥʳʭ ʦʪ-

ʥʦʰʝʥʠʡ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʝʣʴ, 

ʠʟʫʯʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʦʭʨʘʥʳ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʨʛʘʥʳ ʠʩʧʦʣʥʠʪʝʣʴ-

ʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʦʨ-

ʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʧʦʜʚʝ-

ʜʦʤʩʪʚʝʥʥʳʝ ʠʤ ʦʨʛʘʥʠʟʘʮʠʠ [6].  

ʄʦʥʠʪʦʨʠʥʛ ʟʝʤʝʣʴ ʚʝʜʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘ-

ʮʠʠ, ʢʘʜʘʩʪʨʘ ʠ ʢʘʨʪʦʛʨʘʬʠʠ) ʠ ʄʠʥʠʩʪʝʨʩʪʚʦʤ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠ ʫʯʘʩʪʠʠ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ ʠ ʵʥʝʨʛʝʪʠʢʠ ʈʌ (ʌʝʜʝʨʘʣʴʥʦʝ ʘʛʝʥʪʩʪʚʦ ʧʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʠ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʤʫ ʭʦʟʷʡ-

ʩʪʚʫ) ʠ ʜʨʫʛʠʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʤʠʥʠʩʪʝʨʩʪʚ ʠ ʚʝ-

ʜʦʤʩʪʚ. ʆʨʛʘʥʠʟʘʮʠʶ ʠ ʢʦʦʨʜʠʥʘʮʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʫʢʘʟʘʥʥʳʭ ʤʠʥʠʩʪʝʨʩʪʚ ʠ ʚʝʜʦʤʩʪʚ ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ, 

ʢʘʜʘʩʪʨʘ ʠ ʢʘʨʪʦʛʨʘʬʠʠ ʠ ʄʠʥʠʩʪʝʨʩʪʚʦ ʧʨʠʨʦʜ-

ʥʳʭ ʨʝʩʫʨʩʦʚ.  

ʄʦʥʠʪʦʨʠʥʛ ʟʝʤʝʣʴ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʩʦʙʣʶʜʝʥʠʠ 

ʧʨʠʥʮʠʧʦʚ ʦʙʲʝʜʠʥʝʥʠʷ ʨʘʟʥʦʨʦʜʥʳʭ ʜʘʥʥʳʭ, ʧʫ-

ʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʝʜʠʥʳʭ: ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ, ʢʦʜʦʚ, 

ʩʠʩʪʝʤ ʝʜʠʥʠʮ, ʩʪʘʥʜʘʨʪʥʳʭ ʬʦʨʤʘʪʦʚ ʜʘʥʥʳʭ ʠ 

ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʠ ʚʳʩʦʪ. ʉ ʪʝʭʥʠʯʝʩʢʦʡ ʩʪʦ-

ʨʦʥʳ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʝʣʴ ʚʳʩʪʫʧʘʝʪ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʢʦ-

ʪʦʨʘʷ ʦʧʠʨʘʝʪʩʷ ʥʘ ʠʥʬʦʨʤʘʮʠʶ, ʧʦʩʪʫʧʘʶʱʫʶ ʠʟ 

ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʈʦʩʨʝʝʩʪʨʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʢʦʤʠʪʝʪʘʭ ʩʫʙʲʝʢʪʦʚ ʈʌ, ʢʦʪʦʨʳʝ 

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʠʤʝʶʪ ʩʚʦʠ ʧʫʥʢʪʳ ʩʙʦʨʘ, ʦʙʨʘ-

ʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 

ɿʘʧʨʦʩʳ ʦ ʧʦʣʫʯʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʠ ʠ ʩʦʩʪʦʷʥʠʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʙʳʣʠ 

ʥʘʧʨʘʚʣʝʥʳ ʚʦ ʚʩʝ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʚʝʜʦʤʩʪʚʘ. ʅʦ 

ʥʘ ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʠʷ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʠ ʠʥʬʦʨ-

ʤʘʮʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʝʤʝʣʴ (ʨʝʟʫʣʴ-

ʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ) ʦʪ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚ-

ʣʝʥʠʷ ʠ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʥʝ ʙʳʣʘ ʧʨʝʜʦʩʪʘʚʣʝʥʘ 
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ʚʚʠʜʫ ʝʝ ʦʪʩʫʪʩʪʚʠʷ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʣʷ ʮʝʣʝʡ 

ʛʨʫʧʧʠʨʦʚʢʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩ ʥʝʦʜʥʦʟʥʘʯʥʳʤ 

ʚʠʜʦʤ ʨʘʟʨʝʰʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩʧʝʮʠʘʣʠʩʪʘʤ 

ʧʨʠʭʦʜʠʪʩʷ ʜʦʨʘʙʘʪʳʚʘʪʴ ʚʩʶ ʦʪʩʫʪʩʪʚʫʶʱʫʶ ʠʥ-

ʬʦʨʤʘʮʠʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ɼʣʷ ʵʪʦʛʦ, ʚʩʝ ʟʝʤʝʣʴ-

ʥʳʝ ʫʯʘʩʪʢʠ ʩ ʥʝʦʜʥʦʟʥʘʯʥʳʤ ʚʠʜʦʤ ʨʘʟʨʝʰʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʩʤʦʪʨʝʥʳ ʚʨʫʯʥʫʶ ʩ ʧʦʤʦ-

ʱʴʶ ʧʨʦʛʨʘʤʤʥʳʭ ʦʙʝʩʧʝʯʝʥʠʡ QGIS ʠ Google 

Earth, ʜʣʷ ʥʠʭ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʬʘʢʪʠʯʝʩʢʠʡ ʚʠʜ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʦʚʝʜʝʥʥʘʷ ʨʘʙʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝ-

ʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʟ ʩʦʩʪʘʚʘ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʫʪʦʯʥʝʥʠʶ ʬʘʢʪʠ-

ʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ 53 ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʆʙ-

ʨʘʙʦʪʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ 

ʚ ʧʨʦʱʝʥʥʦʤ ʚʠʜʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ-1 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ  

ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʠ 

ʌʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ 
ʂʦʣʠʯʝʩʪʚʦ ʟʝ-

ʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ 

% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠ-

ʯʝʩʪʚʘ 

ʇʘʰʥʷ ʤʝʣʠʦʨʠʨʦʚʘʥʥʘʷ ʠ ʥʝʤʝʣʠʦʨʠʨʦʚʘʥʥʘʷ 101851 79,73 

ʃʝʩʥʦʡ ʤʘʩʩʠʚ, ʣʝʩʦʧʦʣʦʩʘ 7202 5,64 

ʉʘʜʳ ʧʣʦʜʦʚʳʝ 2181 1,71 

ʇʘʩʪʙʠʱʝ, ʩʝʥʦʢʦʩ 2115 1,66 

ɺʠʥʦʛʨʘʜʥʠʢʠ 1969 1,54 

ɹʦʣʦʪʘ, ʥʘʨʫʰʝʥʥʳʝ ʟʝʤʣʠ, ʥʝʫʜʦʙʴʷ 1419 1,11 

ʃʠʯʥʦʝ ʧʦʜʩʦʙʥʦʝ ʭʦʟʷʡʩʪʚʦ 1408 1,1 

ɿʘʩʪʨʦʝʥʥʳʝ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ 1015 0,79 

ɸʚʪʦʤʦʙʠʣʴʥʳʝ ʠ ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ 

ʩʦʦʨʫʞʝʥʠʷ 
803 0,63 

ɺʝʜʝʥʠʝ ʩʘʜʦʚʦʜʩʪʚʘ ʠ ʦʛʦʨʦʜʥʠʯʝʩʪʚʘ, ʜʘʯʥʦʛʦ ʭʦʟʷʡ-

ʩʪʚʘ 
643 0,5 

ʇʨʫʜʳ 507 0,4 

ɻʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ 262 0,21 

ʊʝʧʣʠʯʥʦʝ ʦʚʦʱʝʚʦʜʩʪʚʦ 183 0,14 

ɼʨʫʛʠʝ ʚʠʜʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 147 0,12 

ʅʝʬʪʝʧʨʦʚʦʜʦʚ, ʚʦʜʦʧʨʦʚʦʜʦʚ, ʛʘʟʦʧʨʦʚʦʜʦʚ ʠ ʠʥʳʝ 141 0,11 

ʅʝ ʫʩʪʘʥʦʚʣʝʥ 5900 4,62 

ʀʪʦʛʦ 127746 100 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʙʳʣʦ 

ʧʦʣʫʯʝʥʦ, ʯʪʦ ʦʢʦʣʦ 80 % ï ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʙʨʘʙʘʪʳ-

ʚʘʝʤʫʶ ʟʝʤʣʶ ï ʧʘʰʥʶ. ʆʢʦʣʦ 6 % ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʝʩʦʤ ʠ ʣʝʩʦʧʦʣʦʩʘʤʠ. 

ʉʘʜʳ ʠ ʚʠʥʦʛʨʘʜʥʠʢʠ ʦʧʨʝʜʝʣʝʥʳ ʥʘ 3% ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ. 1015 ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ (ʤʝʥʴʰʝ 1%) 

ʦʢʘʟʘʣʠʩʴ ʟʘʩʪʨʦʝʥʥʳʤʠ ʟʝʤʝʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ. 

ʅʘ ʪʘʢʠʭ ʫʯʘʩʪʢʘʭ ʦʙʥʘʨʫʞʝʥʳ ʬʝʨʤʳ, ʧʦʣʝʚʳʝ 

ʩʪʘʥʳ, ʩʢʣʘʜʳ, ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʟʘʚʦʜʳ, ʆʂʉ 

ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʠ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠ 

ʜʨʫʛʦʝ. ɼʣʷ 4,6 % ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʥʝ ʫʜʘʣʦʩʴ 

ʫʩʪʘʥʦʚʠʪʴ ʬʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ʅʘʛʣʷʜʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚʳʷʚʣʝʥʥʦʛʦ ʬʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʧʨʠʤʝʨʝ ʟʝʤʝʣʴʥʦʛʦ 

ʫʯʘʩʪʢʘ ʩ ʢʘʜʘʩʪʨʦʚʳʤ ʥʦʤʝʨʦʤ 23:37:0904004:814, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʛʦ-

ʨʦʜ-ʢʫʨʦʨʪ ɸʥʘʧʘ. ɿʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʠʤʝʝʪ ʚʠʜ 

ʨʘʟʨʝʰʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ï ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ (ʨʠʩ. 1). 

  
ʘ ʙ 

ʈʠʩ. 1. ɿʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʩ ʢʘʜʘʩʪʨʦʚʳʤ ʥʦʤʝʨʦʤ 23:37:0904004:814;  

ʘ - ʩʢʨʠʥʰʦʪ ʧʫʙʣʠʯʥʦʡ ʢʘʜʘʩʪʨʦʚʳʡ ʢʘʨʪʳ, ʙ ï ʩʢʨʠʥʰʦʪ Google ʢʘʨʪʳ 
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ʅʘ ʧʨʠʚʝʜʝʥʥʦʤ ʚʳʰʝ ʨʠʩʫʥʢʝ ʚʠʜʥʦ, ʯʪʦ ʬʘʢ-

ʪʠʯʝʩʢʠ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʷʚʣʷʝʪʩʷ ʟʘʩʪʨʦʝʥʥʳʤ.  

ʇʨʦʚʝʜʝʥʠʝ ʜʘʥʥʦʡ ʦʮʝʥʢʠ ʧʦʩʪʘʚʠʣʦ ʧʝʨʝʜ 

ʩʦʙʦʡ ʮʝʣʴ ʥʝ ʧʨʦʩʪʦ ʝʝ ʧʨʦʚʝʩʪʠ, ʘ ʧʨʦʚʝʩʪʠ ʝʝ 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʦ ʢ ʨʝʘʣʴʥʦʩʪʠ, ʜʣʷ ʯʝʛʦ 

ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ 

ʠʣʠ ʠʥʦʤ ʦʙʲʝʢʪʝ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʬʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʜʣʷ ʮʝʣʝʡ ʩʦʩʪʘʚʣʝʥʠʷ ʦʪ-

ʯʝʪʘ ʧʨʠʥʠʤʘʣʦʩʴ ʩʣʝʜʫʶʱʝʝ ʜʦʧʫʱʝʥʠʝ: ʚ ʩʣʫʯʘʝ, 

ʝʩʣʠ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʚʠʜʦʤ ʨʘʟʨʝʰʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʜʣʷ ʪʘʢʦʛʦ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ, 

ʣʠʙʦ ʝʩʣʠ ʦʙʲʝʢʪ ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʪʘʢʦʛʦ ʦʙʲ-

ʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʬʘʢʪʠ-

ʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʧʦʟʚʦ-

ʣʷʶʱʝʛʦ ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩ-

ʯʝʪʘ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ. 

ʇʨʦʚʝʜʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʟ ʩʦʩʪʘʚʘ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʙʳʣʦ ʜʦʩʪʘ-

ʪʦʯʥʦ ʪʨʫʜʦʝʤʢʠʤ ʠ ʦʪʥʷʣʦ ʤʥʦʛʦ ʚʨʝʤʝʥʠ, ʥʦ ʜʘʣʦ 

ʨʝʟʫʣʴʪʘʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʪʨʦ ʚʩʪʘʝʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘ-

ʥʠʷ, ʜʣʷ ʮʝʣʝʡ ʜʘʣʴʥʝʡʰʝʛʦ ʫʧʨʦʱʝʥʠʷ ʨʘʙʦʪʳ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ: çʆʙʷʟʘʥ-

ʥʦʩʪʴ ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʦʜʠʪʴ 

ʚʠʜʳ ʨʘʟʨʝʰʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ, ʫʯʪʝʥʥʳʭ ʚ ɽɻʈʅ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩ-

ʰʠʨʝʥʥʳʤ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʤ, ʫʯʠʪʳʚʘʶʱʠʤ ʚʠʜʳ 

ʫʛʦʜʠʡè. 

ʈʝʟʫʣʴʪʘʪʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ 

ʦʮʝʥʢʠ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳ-

ʧʦʣʥʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦ-

ʜʘʪʝʣʴʩʪʚʦʤ, ʙʳʪʴ ʘʜʝʢʚʘʪʥʳʤʠ ʩʦʚʨʝʤʝʥʥʦʤʫ 

ʵʪʘʧʫ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʙʳʪʴ ʦʙʲʝʢ-

ʪʠʚʥʳʤʠ, ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʠʥʪʝʨʝʩʘʤ 

ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʚ. 
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ɸʥʥʦʪʘʮʠʷ. 
ɺ ʧʝʨʠʦʜ ʩʤʝʥʳ ʦʙʱʝʩʪʚʝʥʥʳʭ ʬʦʨʤʘʮʠʡ ʤʝʥʷʶʪʩʷ ʤʥʦʛʠʝ ʦʪʥʦʰʝʥʠʷ ʚʥʫʪʨʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʢʘʢ ʧʦ-

ʣʠʪʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʅʝ ʦʩʪʘʶʪʩʷ ʚ ʩʪʦʨʦʥʝ ʠ ʟʝʤʝʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ. ɺ ʩʚʷʟʠ 

ʩ ʧʝʨʝʭʦʜʦʤ ʢ ʨʳʥʢʫ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ, ʥʘʟʥʘʯʝʥʠʝ ʠ ʭʘʨʘʢʪʝʨ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʪʘʪʴʝʡ 149 ɿʝʤʝʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʈʂ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʦʡ ʤʝʨʦʧʨʠʷ-
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ʪʠʡ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʟʝʤʝʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦ-

ʰʝʥʠʡ, ʦʨʛʘʥʠʟʘʮʠʶ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʟʝʤʝʣʴ. ʇʦʵʪʦʤʫ ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʟʝʤʣʝ-

ʫʩʪʨʦʡʩʪʚʘ - ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʦʭʨʘʥʘ ʟʝʤʝʣʴ.  

Abstract. 
During the period of change of social formations, many relations within the state, both political and eco-

nomic, change. Do not stand aside and land relations. In connection with the transition to the market, the content, 

purpose and nature of land management are significantly transformed. In accordance with Article 149 of the Land 

Code of the Republic of Kazakhstan, land management is a system of measures for the implementation of land 

legislation aimed at regulating land relations, organizing rational use and protection of land. Therefore, the main 

task of land management is the rational use and protection of land. 

Purpose 
The purpose and objective of this article is to consolidate the theoretical knowledge on the justification of the 

land acquisition project for non-agricultural purposes. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ, ʦʪʚʦʜ ʟʝʤʝʣʴ, ʟʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ. 

Keywords: land management, land acquisition, Land resources 

 

ɿʝʤʣʷ ʷʚʣʷʝʪʩʷ ʤʝʞʦʪʨʘʩʣʝʚʳʤ ʨʝʩʫʨʩʦʤ, ʢʦ-

ʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʚʩʝʭ ʦʪʨʘʩʣʝʡ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʅʘ ʟʝʤʣʝ ʩʪʨʦ-

ʷʪʩʷ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ 

ʦʙʲʝʢʪʳ, ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʠ ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ, ʣʠʥʠʠ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʠ ʩʚʷʟʠ, ʪʨʫʙʦʧʨʦʚʦʜʳ, ʥʘʩʝʣʝʥ-

ʥʳʝ ʧʫʥʢʪʳ, ʦʙʲʝʢʪʳ ʦʙʦʨʦʥʳ, ʢʫʣʴʪʫʨʳ, ʟʜʨʘʚʦ-

ʦʭʨʘʥʝʥʠʷ. ʇʦʵʪʦʤʫ ʧʦʯʪʠ ʧʦʩʪʦʷʥʥʦ ʧʦʷʚʣʷʝʪʩʷ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʚʳʜʝʣʝʥʠʠ ʫʯʘʩʪʢʦʚ ʪʝʤ ʠʣʠ ʠʥʳʤ 

ʧʨʝʜʧʨʠʷʪʠʷʤ, ʦʨʛʘʥʠʟʘʮʠʷʤ, ʫʯʨʝʞʜʝʥʠʷʤ, ʥʝ ʦʪ-

ʥʦʩʷʱʠʤʩʷ ʢ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʟʝʤʣʝʧʦʣʴʟʦ-

ʚʘʪʝʣʷʤ.  

ɺ ʂʘʟʘʭʩʪʘʥʝ ʝʞʝʛʦʜʥʦ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʥʫʞʜ ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ ʩ ʠʟʤʝ-

ʥʝʥʠʝʤ ʠʭ ʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ. ʅʘ ʟʝʤʣʝ ʩʪʨʦʷʪʩʷ ʧʨʦ-

ʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, 

ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʠ ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ, ʣʠʥʠʠ ʵʣʝʢʪʨʦ-

ʧʝʨʝʜʘʯʠ ʠ ʩʚʷʟʠ, ʪʨʫʙʦʧʨʦʚʦʜʳ, ʥʘʩʝʣʝʥʥʳʝ 

ʧʫʥʢʪʳ, ʦʙʲʝʢʪʳ ʦʙʦʨʦʥʳ, ʢʫʣʴʪʫʨʳ, ʟʜʨʘʚʦʦʭʨʘ-

ʥʝʥʠʷ. ʇʦʵʪʦʤʫ ʧʦʯʪʠ ʧʦʩʪʦʷʥʥʦ ʧʦʷʚʣʷʝʪʩʷ ʧʦ-

ʪʨʝʙʥʦʩʪʴ ʚ ʚʳʜʝʣʝʥʠʠ ʫʯʘʩʪʢʦʚ ʪʝʤ ʠʣʠ ʠʥʳʤ 

ʧʨʝʜʧʨʠʷʪʠʷʤ, ʦʨʛʘʥʠʟʘʮʠʷʤ, ʫʯʨʝʞʜʝʥʠʷʤ, ʥʝ ʦʪ-

ʥʦʩʷʱʠʤʩʷ ʢ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʟʝʤʣʝʧʦʣʴʟʦ-

ʚʘʪʝʣʷʤ. 

 ʂʘʟʘʭʩʪʘʥ ʨʘʩʧʦʣʘʛʘʝʪ ʢʨʫʧʥʝʡʰʠʤʠ ʟʝʤʝʣʴ-

ʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʟʝʤʝʣʴʥʦʛʦ 

ʬʦʥʜʘ ʩʦʩʪʘʚʣʷʝʪ 272 ʤʠʣʣʠʦʥʘ ʛʝʢʪʘʨ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʟʝʤʝʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ ʚ ʂʘʟʘʭʩʪʘʥʝ ï ʦʯʝʥʴ 

ʠʥʪʝʨʝʩʥʳʡ ʠ ʘʢʪʫʘʣʴʥʳʡ ʚʦʧʨʦʩ. ʆʙʲʝʢʪʦʤ ʟʝ-

ʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʩʷ ʟʝʤʣʷ ʚ ʧʨʝʜʝʣʘʭ 

ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʦʪʜʝʣʴʥʳʝ ʟʝ-

ʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʯʪʦ ʥʘ ʥʠʭ 

ʨʘʩʧʦʣʦʞʝʥʦ ʠ ʦʪ ʧʨʘʚʦʚʳʭ ʦʩʥʦʚʘʥʠʡ ʠʭ ʟʘʢʨʝʧ-

ʣʝʥʥʦʩʪʠ ʟʘ ʦʪʜʝʣʴʥʳʤʠ ʩʫʙʲʝʢʪʘʤʠ, ʘ ʪʘʢʞʝ ʧʨʘʚʦ 

ʥʘ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʠ ʟʝʤʝʣʴʥʳʝ ʜʦʣʠ. [1] 

ʆʙʨʘʟʦʚʘʥʠʝ ʥʝʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʣʝ-

ʧʦʣʴʟʦʚʘʥʠʡ, ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʦ ʩʚʦʝʤʫ 

ʥʘʟʥʘʯʝʥʠʶ, ʦʙʳʯʥʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʝʨʝʨʘʩʧʨʝ-

ʜʝʣʝʥʠʝʤ ʟʝʤʝʣʴ ʤʝʞʜʫ ʠʭ ʢʘʪʝʛʦʨʠʷʤʠ ʠ ʦʪʨʘʩ-

ʣʷʤʠ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʘ ʠʥʦʛʜʘ ʠ ʨʘʩʭʦʜʦʚʘ-

ʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʳʭ ʟʝʤʝʣʴ. 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʟʝʤʝʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ ʚ 

ʂʘʟʘʭʩʪʘʥʝ ʩʪʨʦʷʪʩʷ ʥʘ ɿʝʤʝʣʴʥʦʤ ʢʦʜʝʢʩʝ ʧʨʠʥʷ-

ʪʦʤ 20 ʠʶʥʷ 203 ʛʦʜʘ (ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʪʦʨʦʛʦ ʷʚ-

ʣʷʝʪʩʷ ʚʚʝʜʝʥʠʝ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʟʝʤʣʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ), ʥʘ ʦʩʥʦʚʝ 

ʂʦʥʩʪʠʪʫʮʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʠ ʥʘ ʦʩʥʦʚʝ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, ʧʨʠʥʠʤʘʝʤʳʭ ʚ 

ʩʪʨʘʥʝ, ʇʦʩʪʘʥʦʚʣʝʥʠʡ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ, ʫʪʚʝʨʞʜʘʶʱʠʭ ʟʝʤʝʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ, 

ʩʪʘʚʢʠ ʧʣʘʪʳ ʟʘ ʟʝʤʣʶ, ʧʦʨʷʜʦʢ ʦʧʨʝʜʝʣʝʥʠʷ ʦʮʝ-

ʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʪ.ʜ.. ɿʘʢʦ-

ʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʠʟʜʘʶʪʩʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭ-

ʩʪʘʥ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʦʩʥʦʚʘʥʠʷ, ʫʩʣʦ-

ʚʠʷ ʠ ʧʨʝʜʝʣʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʠʟʤʝʥʝʥʠʷ ʠ 

ʧʨʝʢʨʘʱʝʥʠʷ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʟʝʤʝʣʴʥʳʡ 

ʫʯʘʩʪʦʢ ʠ ʧʨʘʚʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʧʦʨʷʜʢʘ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʷ ʧʨʘʚ ʠ ʦʙʷʟʘʥʥʦʩʪʝʡ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʟʝ-

ʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʨʝʛʫʣʠʨʦ-

ʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʟʝʤʝʣʴ, 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʦʭʨʘʥʳ ʧʨʘʚ ʥʘ 

ʟʝʤʣʶ ʬʠʟʠʯʝʩʢʠʭ, ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʠ ʛʦʩʫʜʘʨ-

ʩʪʚʘ, ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ[1]. 

ʆʩʥʦʚʥʳʤʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʚ ʈʂ ʚ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʶʪʩʷ:  

- ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ (ʟʝʤʣʷ ʚ ʧʦ-

ʩʪʦʷʥʥʦʤ ʧʦʣʴʟʦʚʘʥʠʠ) - ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʝ, ʧʣʝʤʝʥ-

ʥʳʝ, ʦʧʳʪʥʳʝ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ -3% ʟʝ-

ʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ; 

- ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ (ʟʝʤʣʷ ʚʦ 

ʚʨʝʤʝʥʥʦʤ ʧʦʣʴʟʦʚʘʥʠʠ) ï 97 % ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʂ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷʤ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʦʪʥʦʩʷʪ: 

¶ ʪʦʚʘʨʠʱʝʩʪʚʘ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥ-
ʥʦʩʪʴʶ (ʊʆʆ) 

¶ ʢʦʤʤʘʥʜʠʪʥʳʝ ʪʦʚʘʨʠʱʝʩʪʚʘ ï ʂʊ 

¶ ʘʢʮʠʦʥʝʨʥʳʝ ʦʙʱʝʩʪʚʘ (ɸʆ),  

¶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʢʦʦʧʝʨʘʪʠʚʳ (ʇʂ)  

¶ ʢʨʝʩʪʴʷʥʩʢʠʝ ʭʦʟʷʡʩʪʚʘ (ʂʍ). 

 ʂʘʟʘʭʩʪʘʥ ʦʬʠʮʠʘʣʴʥʦ ʙʳʣ ʧʨʠʟʥʘʥ ʤʠʨʦʚʳʤ 

ʩʦʦʙʱʝʩʪʚʦʤ ʩʪʨʘʥʦʡ ʩ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʦʡ. ʕʪʘ 

ʟʘʩʣʫʛʘ ʧʨʠʥʘʜʣʝʞʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʝʤʣʝ, ʢʦ-

ʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʚʠʪʠʝ ʪʨʫʜʘ ʠ ʢʘʧʠʪʘʣʘ. ɿʝʤʣʷ 

ʚ ʂʘʟʘʭʩʪʘʥʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʦʙʲʝʢ-

ʪʦʚ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʜʦʩʪʦʷʥʠʷ ʩʪʨʘʥʳ. ʉ ʨʦʩʪʦʤ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʟʝʤʣʷ ʚʩʝ ʙʦʣʝʝ ʠ ʙʦʣʝʝ ʚʦ-

ʚʣʝʢʘʝʪʩʷ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ, ʯʪʦ ʦʙʲʝʢʪʠʚʥʦ 
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ʪʨʝʙʫʝʪ ʥʘʭʦʞʜʝʥʠʷ ʪʘʢʠʭ ʩʧʦʩʦʙʦʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʝ ʚʳʟʳʚʘʣʠ 

ʙʳ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʫʭʫʜʰʘʶʱʠʭ ʩʦ-

ʩʪʦʷʥʠʝ ʟʝʤʝʣʴ [2]. 

ʀʥʩʪʠʪʫʪ ʠʟʲʷʪʠʷ ʟʝʤʝʣʴ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʦ-

ʚʦʢʫʧʥʦʩʪʠ ʩʠʩʪʝʤʳ ʧʨʠʥʮʠʧʦʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩ-

ʣʝʡ ʧʨʘʚʘ: ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʭ, ʛʨʘʞʜʘʥʩʢʦ-ʧʨʘʚʦ-

ʚʳʭ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʟʝʤʝʣʴʥʳʭ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʧʨʠʥʮʠʧʳ ʠʟʲʷʪʠʷ ʟʝʤʝʣʴ, ʥʝʦʙ-

ʭʦʜʠʤʦ ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʠʥʮʠʧʘʭ ʟʘ-

ʱʠʪʳ ʧʨʘʚ ʠ ʟʘʢʦʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʟʝ-

ʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪʘʢ ʢʘʢ 

ʠʟʲʷʪʠʝ ʟʝʤʝʣʴ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ, ʟʘʪʨʘʛʠʚʘʝʪ ʠʭ ʠʥʪʝ-

ʨʝʩʳ. ɿʘʱʠʪʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʩʦʙʩʪʚʝʥʥʳʭ ʛʨʘʞʜʘʥ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʠ ʛʣʘʚʥʳʭ ʟʘʜʘʯ 

ʛʦʩʫʜʘʨʩʪʚʘ. ɺ ɽʚʨʦʧʝ ʵʪʦʪ ʧʨʠʥʮʠʧ ʚʧʝʨʚʳʝ ʙʳʣ 

ʫʩʪʘʥʦʚʣʝʥ ʚ ʩʨʝʜʥʠʝ ʚʝʢʘ ʠ ʟʘʪʝʤ, ʧʦʩʣʝ ʬʨʘʥʮʫʟ-

ʩʢʦʡ ʜʝʢʣʘʨʘʮʠʠ ʧʨʘʚ ʯʝʣʦʚʝʢʘ, ʥʘʰʝʣ ʩʚʦʝ ʤʝʩʪʦ ʚ 

ʢʦʥʩʪʠʪʫʮʠʷʭ ʚʩʝʭ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ. ʆʥ ʟʘʢʨʝʧʣʝʥ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʤʥʦʛʠʭ ʜʦʢʫʤʝʥʪʘʭ ʤʝʞʜʫʥʘ-

ʨʦʜʥʦʛʦ ʧʨʘʚʘ. ʅʘʨʷʜʫ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʘʨʘʥ-

ʪʠʝʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʪʘʢʞʝ ʙʝʩʩʧʦʨʥʳʤ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʟʘʱʠʪʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʜʦʣʞʥʘ ʦʪʩʪʫʧʘʪʴ ʥʘ ʟʘʜʥʠʡ ʧʣʘʥ, 

ʝʩʣʠ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ ʚ ʠʥʪʝʨʝʩʘʭ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. 

ʊʠʧʠʯʥʳʤ ʧʨʠʤʝʨʦʤ ʵʪʦʤʫ ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡ, ʢʦʛʜʘ 

ʛʦʨʦʜʫ ʥʝʦʙʭʦʜʠʤ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʯʘʩʪʥʦʛʦ 

ʩʦʙʩʪʚʝʥʥʠʢʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʘ ʥʝʤ ʧʨʦʚʝʩʪʠ ʜʦ-

ʨʦʛʫ, ʠʣʠ ʧʦʩʪʨʦʠʪʴ ʰʢʦʣʫ. ʈʝʰʘʶʱʠʤ ʚʦʧʨʦʩʦʤ 

ʷʚʣʷʝʪʩʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʢʘʢ ʙʫʜʝʪ ʨʘʟʨʝʰʝʥ ʵʪʦʪ 

ʢʦʥʬʣʠʢʪ ʤʝʞʜʫ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʠʥʪʝʨʝʩʦʤ ʯʘʩʪ-

ʥʦʛʦ ʩʦʙʩʪʚʝʥʥʠʢʘ ʠ ʢʦʣʣʝʢʪʠʚʥʳʤʠ ʠʥʪʝʨʝʩʘʤʠ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. ʇʨʘʚʦʚʦʝ ʛʦʩʫʜʘʨʩʪʚʦ ʭʘʨʘʢʪʝʨʠ-

ʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʫ ʥʝʛʦ ʥʘʛʦʪʦʚʝ ʩʧʝʮʠʘʣʴʥʳʡ ʧʦʨʷ-

ʜʦʢ ʨʘʟʨʝʰʝʥʠʷ ʧʦʜʦʙʥʳʭ ʢʦʥʬʣʠʢʪʦʚ, ʢʦʪʦʨʳʡ 

ʠʤʝʝʪ ʮʝʣʴʶ ʦʧʪʠʤʘʣʴʥʦʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʚʩʝʭ ʟʘ-

ʪʨʦʥʫʪʳʭ ʠʥʪʝʨʝʩʦʚ. 

ɻʦʩʫʜʘʨʩʪʚʦ ʤʦʞʝʪ ʚʪʦʨʛʥʫʪʴʩʷ ʚ ʩʦʙʩʪʚʝʥ-

ʥʦʩʪʴ ʩʚʦʠʭ ʛʨʘʞʜʘʥ, ʝʩʣʠ ʠʩʧʦʣʥʝʥʳ ʪʨʠ ʩʣʝʜʫʶ-

ʱʠʝ ʧʨʝʜʧʦʩʳʣʢʠ. 

1. ʅʘ ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʛʨʘʞʜʘʥʠʥʘ 

ʤʦʞʥʦ ʧʦʩʷʛʥʫʪʴ ʩ ʮʝʣʴʶ ʝʛʦ ʠʟʲʷʪʠʷ ʪʦʣʴʢʦ ʥʘ ʦʩ-

ʥʦʚʝ ʟʘʢʦʥʘ. 

2. ʀʟʲʷʪʠʝ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʜʦʣʞʥʦ ʩʣʫʞʠʪʴ 
ʠʥʪʝʨʝʩʘʤ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. 

3. ʀʟʲʷʪʠʝ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʜʦʧʫʩʢʘʝʪʩʷ ʪʦʣʴʢʦ 
ʧʨʠ ʫʩʣʦʚʠʠ ʚʳʧʣʘʪʳ ʛʨʘʞʜʘʥʠʥʫ ʩʦʨʘʟʤʝʨʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ. 

ʇʦʤʠʤʦ ʵʪʠʭ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʦʣʞʥʳ, 

ʦʜʥʘʢʦ, ʙʳʪʴ ʫʯʪʝʥʳ ʠ ʜʨʫʛʠʝ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʝ 

ʧʨʠʥʮʠʧʳ ʦʙʱʝʛʦ ʭʘʨʘʢʪʝʨʘ, ʢʦʪʦʨʳʝ ʢʘʢ ʨʘʟ ʚ ʩʣʫ-

ʯʘʷʭ ʠʟʲʷʪʠʷ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠʤʝʶʪ ʦʩʦʙʝʥʥʦʝ ʟʥʘ-

ʯʝʥʠʝ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʧʨʠʥʮʠʧ ʩʦʨʘʟʤʝʨʥʦʩʪʠ. 

ɺʪʦʨʦʡ ʧʨʠʥʮʠʧ - ʵʪʦ ʧʨʘʚʦ ʛʨʘʞʜʘʥʠʥʘ ʥʘ ʩʫʜʝʙ-

ʥʳʡ ʢʦʥʪʨʦʣʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ. 

ʊʘʢ, ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ʧʨʠʥʮʠʧ ʥʝʧʨʠʢʦʩʥʦ-

ʚʝʥʥʦʩʪʠ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ɺʘʞʥʦʩʪʴ ʜʘʥʥʦʛʦ 

ʧʨʠʥʮʠʧʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʷʚ-

ʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʦʤ ʚʩʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʛʦʩʫʜʘʨʩʪʚʘ. ʇʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʚʩʝʛʜʘ ʙʳʣʦ ʮʝʥ-

ʪʨʘʣʴʥʳʤ ʠʥʩʪʠʪʫʪʦʤ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʘʚʘ ʠ ʪʨʝʙʦ-

ʚʘʣʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʟʘʱʠʪʳ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʠʢʘ. ɺʦʪ 

ʧʦʯʝʤʫ ʛʨʘʞʜʘʥʩʢʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʦʩʥʦʚʳʚʘ-

ʝʪʩʷ ʥʘ ʧʨʠʥʮʠʧʝ ʥʝʧʨʠʢʦʩʥʦʚʝʥʥʦʩʪʠ ʩʦʙʩʪʚʝʥʥʦ-

ʩʪʠ (ʧ.1 ʩʪ.2 ɻʂ ʈʂ).  

ʅʝʧʨʠʢʦʩʥʦʚʝʥʥʦʩʪʴ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʦʟʥʘʯʘʝʪ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʠʟʥʘʥʠʝ ʟʘ ʩʦʙʩʪʚʝʥʥʠʢʦʤ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʝ ʠʤʫʱʝʩʪʚʦ ʧʦ ʩʚʦʝʤʫ 

ʫʩʤʦʪʨʝʥʠʶ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʣʶʙʦʡ ʥʝ ʟʘʧʨʝʱʝʥ-

ʥʦʡ ʟʘʢʦʥʦʤ ʮʝʣʠ (ʩʪ. 188 ɻʂ ʈʂ). ʕʪʦ ʦʟʥʘʯʘʝʪ 

ʪʘʢʞʝ ʥʝʜʦʧʫʩʪʠʤʦʩʪʴ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʧʨʝʢʨʘʱʝ-

ʥʠʷ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʚʳ-

ʧʣʘʯʠʚʘʝʪʩʷ ʠʣʠ ʥʝ ʚʳʧʣʘʯʠʚʘʝʪʩʷ ʩʦʙʩʪʚʝʥʥʠʢʫ 

ʢʘʢʘʷ-ʣʠʙʦ ʢʦʤʧʝʥʩʘʮʠʷ. ɼʦʣʞʥʦ ʜʝʡʩʪʚʦʚʘʪʴ 

ʥʝʧʨʝʤʝʥʥʦʝ ʧʨʘʚʠʣʦ: ʧʨʠʥʫʜʠʪʝʣʴʥʦʝ ʧʨʝʢʨʘʱʝ-

ʥʠʝ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʜʦʧʫʩʪʠʤʦ ʣʠʰʴ ʧʨʠ 

ʥʘʣʠʯʠʠ ʥʘ ʵʪʦ ʦʩʥʦʚʘʥʠʡ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʝʜʫ-

ʩʤʦʪʨʝʥʥʳʭ ʟʘʢʦʥʦʤ (ʚ ɻʂ ʈʂ-ʩʪ.249, ʚ ɿʘʢʦʥʝ ʦ 

ʟʝʤʣʝ ʧ. 2 ʩʪ. 63). ʅʝʜʦʩʪʘʪʦʯʥʦ ʧʦʵʪʦʤʫ ʩʩʳʣʘʪʴʩʷ 

ʥʘ ʪʦ, ʯʪʦ ʧʨʠʥʫʜʠʪʝʣʴʥʦʝ ʧʨʝʢʨʘʱʝʥʠʝ ʧʨʘʚʘ ʩʦʙ-

ʩʪʚʝʥʥʦʩʪʠ ʜʦʧʫʩʪʠʤʦ ʣʠʰʴ ʧʦ ʨʝʰʝʥʠʶ 

ʩʫʜʘ. ʉʘʤʦ ʩʫʜʝʙʥʦʝ ʨʝʰʝʥʠʝ ʜʦʣʞʥʦ ʦʧʠʨʘʪʴʩʷ ʥʘ 

ʪʦʯʥʦʝ ʟʘʢʦʥʥʦʝ ʦʩʥʦʚʘʥʠʝ. ʅʝʧʨʠʢʦʩʥʦʚʝʥʥʦʩʪʴ 

ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘʭʦʜʠʪ ʩʚʦʝ ʚʳʨʘʞʝʥʠʝ ʠ ʚ 

ʠʥʳʭ ʥʦʨʤʘʭ ɻʨʘʞʜʘʥʩʢʦʛʦ ʢʦʜʝʢʩʘ, ʢʦʥʢʨʝʪʠʟʠʨʫ-

ʶʱʠʭ ʧʦʣʦʞʝʥʠʝ, ʟʘʢʨʝʧʣʝʥʥʦʝ ʚ ʧ. 3 ʩʪ. 26 ʂʦʥ-

ʩʪʠʪʫʮʠʠ: " ʅʠʢʪʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʣʠʰʝʥ ʩʚʦʝʛʦ 

ʠʤʫʱʝʩʪʚʘ ʠʥʘʯʝ ʢʘʢ ʧʦ ʨʝʰʝʥʠʶ ʩʫʜʘ. ʇʨʠʥʫʜʠ-

ʪʝʣʴʥʦʝ ʦʪʯʫʞʜʝʥʠʝ ʠʤʫʱʝʩʪʚʘ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʭ ʥʫʞʜ ʚʦʟʤʦʞʥʦ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ, 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʟʘʢʦʥʦʤ ʠ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ 

ʨʘʚʥʦʮʝʥʥʦʛʦ ʚʦʟʤʝʱʝʥʠʷ. ʕʪʠ ʧʦʣʦʞʝʥʠʷ ʂʦʥʩʪʠ-

ʪʫʮʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʟʝʤʝʣʴʥʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ 

ʧʨʠ ʠʟʲʷʪʠʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʭ ʥʘʜʦʙʥʦʩʪʝʡ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦʪ ʧʨʠʥ-

ʮʠʧ ʪʘʢʞʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʠ ʥʘ ʜʨʫʛʠʝ ʚʝʱʥʳʝ 

ʧʨʘʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʧʨʘʚʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ[1]. 

 ʉʣʝʜʫʶʱʠʡ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ʧʨʠʥʮʠʧ 

ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥ ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥ-

ʥʦʩʪʠ. ʉʪ. 6 ʂʦʥʩʪʠʪʫʮʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

ʛʣʘʩʠʪ, ʯʪʦ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʦʙʷʟʳʚʘʝʪ, ʧʦʣʴʟʦʚʘʥʠʝ 

ʝʶ ʜʦʣʞʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʣʫʞʠʪʴ ʦʙʱʝʩʪʚʝʥʥʦʤʫ 

ʙʣʘʛʫ. ʉʫʙʲʝʢʪʳ ʠ ʦʙʲʝʢʪʳ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʦʙʲʝʤ ʠ 

ʧʨʝʜʝʣʳ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ ʩʚʦʠʭ 

ʧʨʘʚ, ʛʘʨʘʥʪʠʠ ʠʭ ʟʘʱʠʪʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʟʘʢʦʥʦʤ. 

ʊʘʢ, ʩʦʙʩʪʚʝʥʥʠʢ (ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʴ) ʚ ʩʣʫʯʘʷʭ 

ʥʘʨʫʰʝʥʠʷ ʩʚʦʠʭ ʧʨʘʚ ʠʣʠ ʥʝʩʦʛʣʘʩʠʷ ʧʦ ʚʦʧʨʦʩʘʤ 

ʠʟʲʷʪʠʷ ʚʧʨʘʚʝ ʟʘʱʠʱʘʪʴ ʩʚʦʠ ʧʨʘʚʘ ʚ ʩʫʜʝʙʥʦʤ 

ʧʦʨʷʜʢʝ. ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʱʠʪʳ ʛʨʘʞʜʘʥ-

ʩʢʠʭ ʧʨʘʚ ʢʘʢ ʩʠʩʪʝʤʳ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʪʦ, 

ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʥʝʧʨʠʢʦʩʥʦʚʝʥʥʦʩʪʴ ʧʨʘʚ, ʠʭ 

ʦʩʫʱʝʩʪʚʠʤʦʩʪʴ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚ ʩʣʫʯʘʝ ʥʘʨʫʰʝ-

ʥʠʷ ʠ ʣʠʢʚʠʜʘʮʠʶ ʧʦʩʣʝʜʩʪʚʠʡ ʥʘʨʫʰʝʥʠʷ, ʩʦʜʝʨ-

ʞʠʪʩʷ ʚ ʩʪʘʪʴʝ 9 ɻʂ ʈʂ. ʊʘʤ ʞʝ ʫʢʘʟʘʥʳ ʦʨʛʘʥʳ ʟʘ-

ʱʠʪʳ ʪʘʢʠʭ ʧʨʘʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʩʫʜʝʙʥʳʝ ʦʨ-

ʛʘʥʳ. ʀʟ ʥʦʚʰʝʩʪʚ, ʚʚʝʜʝʥʥʳʭ ʚ ʛʨʘʞʜʘʥʩʢʦʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʩʣʝʜʫʝʪ 

ʥʘʟʚʘʪʴ ʫʩʠʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʜʣʷ 

ʛʨʘʞʜʘʥ, ʟʘʱʠʱʘʪʴ ʩʚʦʠ ʧʨʘʚʘ ʦʪ ʥʘʨʫʰʝʥʠʡ ʩʦ 

ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʠ ʜʦʣʞʥʦʩʪʥʳʭ 

ʣʠʮ. 

ʀʟʲʷʪʠʝ (ʚʳʢʫʧ) ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʦʣʞʥʦ 

ʧʨʦʠʩʭʦʜʠʪʴ ʩ ʢʦʤʧʝʥʩʘʮʠʡ ʩʦʙʩʪʚʝʥʥʠʢʫ (ʟʝʤʣʝ-

ʧʦʣʴʟʦʚʘʪʝʣʶ) ʚʩʝʭ ʧʨʠʯʠʥʝʥʥʳʭ ʫʙʳʪʢʦʚ, ʢʦʪʦʨʘʷ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʧʨʠʥʮʠʧʫ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʘʚʘ - 
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ʧʦʣʥʦʛʦ ʚʦʟʤʝʱʝʥʠʷ ʚʨʝʜʘ. ʊʘʢ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 

ʮʝʥʳ ʟʘ ʚʳʢʫʧʘʝʤʳʡ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʚ ʥʝʝ 

ʚʢʣʶʯʘʶʪʩʷ ʨʳʥʦʯʥʘʷ ʩʪʦʠʤʦʩʪʴ ʟʝʤʝʣʴʥʦʛʦ 

ʫʯʘʩʪʢʘ ʠʣʠ ʧʨʘʚ ʥʘ ʥʝʛʦ ʠ ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʥʝʤ ʥʝ-

ʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʚʩʝ ʫʙʳʪʢʠ, ʧʨʠʯʠ-

ʥʝʥʥʳʝ ʩʦʙʩʪʚʝʥʥʠʢʫ ʠʣʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʶ ʚ 

ʩʚ̫ʟʠ ʩ ʫʪʨʘʪʦʡ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʚʢʣʶʯʘʷ 

ʫʙʳʪʢʠ, ʢʦʪʦʨʳʝ ʥʝʩʫʪ ʚ ʩʚʷʟʠ ʩ ʜʦʩʨʦʯʥʳʤ ʧʨʝʢʨʘ-

ʱʝʥʠʝʤ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʝʨʝʜ ʪʨʝʪʴʠʤʠ ʣʠʮʘʤʠ[3]. 

ʅʦʚʦʝ ʟʝʤʝʣʴʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʙʘʟʠʨʫʝʪʩʷ 

ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʠʥʮʠʧʘʭ, ʚʦ ʤʥʦʛʠʭ ʦʪʥʦʰʝ-

ʥʠʷʭ ʨʘʜʠʢʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʪ ʩʠ-

ʩʪʝʤʳ ʧʨʠʥʮʠʧʦʚ ʜʦ ʨʳʥʦʯʥʦʛʦ ʧʝʨʠʦʜʘ. ʊʝ ʧʨʠʥ-

ʮʠʧʳ ʦʪʨʘʞʘʣʠ ʨʘʥʝʝ ʜʝʡʩʪʚʦʚʘʚʰʫʶ ʧʦʣʠʪʠʯʝ-

ʩʢʫʶ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʩʝʛʦʜʥʷ ʞʝ 

ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʥʦʚʳʝ ʧʨʠʥʮʠʧʳ, ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʝ ʫʩʣʦʚʠʷʤ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦ-

ʤʠʢʠ ʩ ʪʝʤʠ ʝʝ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʢʘʢʠʝ ʩʢʣʘʜʳʚʘʶʪʩʷ 

ʚ ʂʘʟʘʭʩʪʘʥʝ. 

ʇʦʩʢʦʣʴʢʫ ʧʨʘʚʦʚʳʝ ʧʨʠʥʮʠʧʳ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʥʘʯʘʣʘ, ʢʘʨʢʘʩ ʥʦʨʤʘ-

ʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʤʘʪʝʨʠʠ, ʦʧʨʝʜʝʣʷʶʪ ʥʘʧʨʘʚʣʝʥ-

ʥʦʩʪʴ, ʮʝʣʠ, ʟʘʜʘʯʠ ʠ ʤʝʪʦʜʳ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦ-

ʚʘʥʠʷ, ʠʤʝʥʥʦ ʩʠʩʪʝʤʘ ʧʨʘʚʦʚʳʭ ʧʨʠʥʮʠʧʦʚ ʚʳʨʘ-

ʞʘʝʪ ʩʫʱʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʟʝʤʝʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʦʪʨʘʞʘʶʪ ʦʙʲʝʢʪʠʚ-

ʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝ-

ʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʟʘʨʦʞʜʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ . 

ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʪʦʡ ʦʪʨʘʩʣʠ ʧʨʘʚʘ, ʙʝʟ-

ʫʩʣʦʚʥʦ, ʫʯʘʩʪʚʫʶʪ ʦʙʱʝʧʨʘʚʦʚʳʝ ʠ ʤʝʞʦʪʨʘʩʣʝ-

ʚʳʝ ʧʨʠʥʮʠʧʳ. ʅʘʧʨʠʤʝʨ, ʧʨʠʦʨʠʪʝʪ ʥʦʨʤ ʤʝʞʜʫ-

ʥʘʨʦʜʥʦʛʦ ʧʨʘʚʘ. ʊʘʢ, ʠʟʲʷʪʠʝ ʟʝʤʝʣʴ ʜʣʷ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʭ ʥʘʜʦʙʥʦʩʪʝʡ ʧʦ ʦʩʥʦʚʘʥʠʷʤ ʠʩʧʦʣʥʝʥʠʷ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʙʷʟʘʪʝʣʴʩʪʚʘ. ʅʝʢʦʪʦʨʳʝ ʧʨʠʥ-

ʮʠʧʳ ʟʘʢʨʝʧʣʷʶʪʩʷ ʚ ʂʦʥʩʪʠʪʫʮʠʠ ʩʪʨʘʥʳ, ʥʦ ʢʦʥ-

ʢʨʝʪʠʟʠʨʫʶʪʩʷ ʚ ʜʨʫʛʠʭ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʘʭ. 

ʅʘʧʨʠʤʝʨ, ʂʦʥʩʪʠʪʫʮʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

1995 ʛʦʜʘ ʚʧʝʨʚʳʝ ʟʘʢʨʝʧʠʣʘ ʧʨʘʚʦ ʯʘʩʪʥʦʡ ʩʦʙ-

ʩʪʚʝʥʥʦʩʪʠ ʥʘ ʟʝʤʣʶ, ʘ ʧʦʨʷʜʦʢ ʠ ʧʨʝʜʝʣʳ ʜʝʡʩʪʚʠʷ 

ʧʨʘʚʘ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʟʝʤʣʶ ʙʳʣʠ ʦʧʨʝ-

ʜʝʣʝʥʳ ʋʢʘʟʦʤ ʦ ʟʝʤʣʝ. 

ɺ ʩʪ.4 ɿʝʤʝʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʈʂ ʟʘʢʨʝʧʣʝʥʳ 

ʧʨʠʥʮʠʧʳ ʟʝʤʝʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʠʥʮʠʧʳ ʟʝʤʝʣʴ-

ʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʩʪʨʦʛʦ ʩʦ-

ʙʣʶʜʘʪʴʩʷ ʧʨʠ ʠʟʲʷʪʠʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. 

¶ ʋʩʪʦʡʯʠʚʦʩʪʴ ʟʝʤʝʣʴʥʳʭ ʧʨʘʚ. ʕʪʦʪ ʧʨʠʥ-
ʮʠʧ ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʦʚʳʰʝʥʥʫʶ ʟʘʱʠʪʫ ʠʤʫʱʝ-

ʩʪʚʝʥʥʳʭ ʧʨʘʚ ʠ ʟʘʢʦʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʩʦʙʩʪʚʝʥʥʠ-

ʢʦʚ ʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ; ʩʪʠʤʫʣʠʨʫʝʪ ʟʘʠʥʪʝʨʝ-

ʩʦʚʘʥʥʦʩʪʴ ʚ ʨʘʯʠʪʝʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʝʤʝʣʴ, 

ʚʣʦʞʝʥʠʝ ʩʨʝʜʩʪʚ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʠ ʫʣʫʯʰʝʥʠʝ ʢʘ-

ʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ; ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʨʝʜʦ-

ʩʪʘʚʣʝʥʠʠ ʟʝʤʝʣʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʧʦʩʪʦʷʥʥʦʝ ʟʝʤʣʝ-

ʧʦʣʴʟʦʚʘʥʠʝ, ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʩʨʦʢʦʚ ʚʨʝ-

ʤʝʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ʀʩʧʦʣʥʝʥʠʝ ʵʪʦʛʦ 

ʧʨʠʥʮʠʧʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦʩʪʴʶ ʧʨʝ-

ʢʨʘʱʝʥʠʷ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʧʨʘʚʘ ʟʝʤʣʝʧʦʣʴʟʦ-

ʚʘʥʠʷ. ʊʘʢ, ʠʟʲʷʪʠʝ ʜʦʧʫʩʪʠʤʦ ʪʦʣʴʢʦ ʧʦ ʦʩʥʦʚʘ-

ʥʠʷʤ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʤ ʯ.2 ʩʪ.81 ɿʂ ʈʂ. ʕʪʦʪ ʧʝ-

ʨʝʯʝʥʴ ʷʚʣʷʝʪʩʷ ʠʩʯʝʨʧʳʚʘʶʱʠʤ. 

¶ ʆʙʝʩʧʝʯʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʷ ʟʝʤʝʣʴ. ɼʘʥʥʳʡ ʧʨʠʥʮʠʧ ʧʨʦʥʠʟʳʚʘʝʪ ʚʩʝ 

ʥʦʨʤʳ ʟʝʤʝʣʴʥʦʛʦ ʧʨʘʚʘ. ʆ ʝʛʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ 

ʚʘʞʥʦʩʪʠ ʛʦʚʦʨʠʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʟʝʤʝʣʴʥʦʤ ʟʘʢʦ-

ʥʦʜʘʪʝʣʴʩʪʚʝ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʩʪʦʠʪ ʮʝʣʴ çʦʙʝʩʧʝ-

ʯʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʟʝ-

ʤʝʣʴè. ʇʦʜ ʨʘʮʠʦʥʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʝʤʝʣʴ 

ʧʦʥʠʤʘʝʪʩʷ ʝʝ ʥʘʫʯʥʦ - ʦʙʦʩʥʦʚʘʥʥʦʝ ʧʣʘʥʦʤʝʨʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʮʝʣʷʭ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʨʘʟʤʝʱʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʯʝʪʦʤ 

ʧʨʠʦʨʠʪʝʪʘ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝ-

ʥʠʷ ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʟʝʤʣʠ ʩ ʜʨʫʛʠʤʠ ʦʙʲʝʢʪʘʤʠ ʧʨʠ-

ʨʦʜʳ. [1] 

ʇʨʠʦʨʠʪʝʪʥʦʩʪʴ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʬʦʨʤʦʡ 

ʧʨʦʚʝʜʝʥʠʷ ʚ ʞʠʟʥʴ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʝʤʣʠ ʚ ʯʘʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʫʛʦʜʠʡ. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʧʦʜʣʝʞʘʪ 

ʦʩʦʙʦʡ ʦʭʨʘʥʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʟʝʤʝʣʴ ʚ ʮʝʣʷʭ, 

ʥʝ ʩʚʷʟʘʥʥʳʭ ʩ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʦʠʟʚʦʜ-

ʩʪʚʦʤ, ʜʦʧʫʩʢʘʶʪʩʷ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ. 

ʇʨʘʚʦʚʘʷ ʦʭʨʘʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝ-

ʤʝʣʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʘ ʦʩʥʦʚʥʳʭ ʘʩʧʝʢʪʘ: ʢʦʣʠ-

ʯʝʩʪʚʝʥʥʳʡ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʩʧʝʢʪ ʦʭʨʘʥʳ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʧʨʝʩʣʝʜʫʝʪ ʮʝʣʴ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʦʭʨʘʥʠʪʴ ʮʝʥʥʳʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʤʠʥʠʤʠʟʠ-

ʨʦʚʘʪʴ ʠʭ ʠʟʲʷʪʠʝ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʚ ʥʝ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʮʝʣʷʭ. 

ʂʘʯʝʩʪʚʝʥʥʳʡ ʘʩʧʝʢʪ ʟʘʢʣʶʯʘʝʪʩʷ ʚʦ ʚʦʟʣʦʞʝ-

ʥʠʠ ʥʘ ʚʩʝʭ ʩʫʙʲʝʢʪʦʚ ʟʝʤʝʣʴʥʳʭ ʧʨʘʚ ʩʣʝʜʫʶʱʠʭ 

ʦʙʷʟʘʥʥʦʩʪʝʡ: ʨʘʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦ-

ʨʠʠ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ 

ʧʦʯʚ, ʟʘʱʠʪʳ ʟʝʤʝʣʴ ʦʪ ʚʦʜʥʦʡ, ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ, 

ʩʝʣʝʡ, ʦʪ ʣʶʙʦʛʦ ʚʠʜʘ ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʪ.ʜ. 

ʇʨʠʥʮʠʧ ʧʨʠʦʨʠʪʝʪʘ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʟʘʢʨʝʧʣʝʥ ʚ ʩʪ. 97 ɿʘʢʦʥʘ ʦ 

ʟʝʤʣʝ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʧʦʪʝʨʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʳʟʚʘʥʥʳʝ ʠʟʲʷʪʠʝʤ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʮʝʣʷʭ, 

ʥʝ ʩʚʷʟʘʥʥʳʭ ʩ ʚʝʜʝʥʠʝʤ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʦʜ-

ʣʝʞʘʪ ʚʦʟʤʝʱʝʥʠʶ ʚ ʮʝʣʷʭ ʩʦʭʨʘʥʝʥʠʷ ʫʨʦʚʥʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʫʪʝʤ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ ʧʣʦʱʘʜʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ 

ʠ ʠʭ ʢʘʯʝʩʪʚʘ. 

ɸʥʘʣʦʛʠʯʥʘʷ ʥʦʨʤʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʩʪ. 165 ɿʂ 

ʈʂ, ʢʦʪʦʨʘʷ ʛʣʘʩʠʪ, ʯʪʦ ʫʙʳʪʢʠ, ʧʨʠʯʠʥʝʥʥʳʝ ʩʦʙ-

ʩʪʚʝʥʥʠʢʘʤ ʠʣʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʧʦʜʣʝʞʘʪ 

ʚʦʟʤʝʱʝʥʠʶ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʚ ʩʣʫʯʘʷʭ ʫʭʫʜʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʟʝʤʝʣʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʥʘʨʫʰʝʥʠʶ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ, ʫʭʫʜʰʘʶʱʠʭ ʚʦʜʥʳʡ ʨʝʞʠʤ, 

ʚʳʜʝʣʷʶʱʠʭ ʚʨʝʜʥʳʝ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʠ ʥʘʩʘʞʜʝʥʠʡ ʚʝʱʝʩʪʚʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʝʡʩʪʚʫʶʱʝʝ ʟʘʢʦʥʦʜʘʪʝʣʴ-

ʩʪʚʦ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ ʪʦ, ʯʪʦʙʳ ʥʝ ʜʦʧʫʩʢʘʪʴ ʥʝ-

ʦʙʦʩʥʦʚʘʥʥʳʭ ʠʟʲʷʪʠʡ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʣʷ ʜʨʫʛʠʭ ʮʝʣʝʡ. ʂʦʥʝʯʥʦ, ʨʘʩʯʝʪ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʳʭ ʧʦ-

ʩʣʝʜʩʪʚʠʡ ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ ʟʝʤʝʣʴʥʦʛʦ ʧʨʘʚʘ ʠ 
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ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ʆʜʥʘʢʦ ɿʘʢʦʥ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʘʟ-

ʣʠʯʥʳʝ ʩʨʝʜʩʪʚʘ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪʩʷ 

ʵʪʘ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ. ʊʘʢ, ʧʦʨʷʜʦʢ ʠ ʧʨʘʚʠʣʘ ʚʦʟʤʝ-

ʱʝʥʠʷ ʫʙʳʪʢʦʚ, ʧʨʠʯʠʥʝʥʥʳʭ ʠʟʲʷʪʠʝʤ ʵʪʠʭ ʟʝ-

ʤʝʣʴ, ʨʝʛʫʣʠʨʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʂ ʦʪ 8.09.2003 ʛʦʜʘ ˉ 299 çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘʚʠʣ ʦ ʧʦʨʷʜʢʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʣʝ-

ʞʘʱʠʭ ʚʦʟʤʝʱʝʥʠʶ ʧʦʪʝʨʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʠ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʫʙʳʪʢʦʚ, 

ʧʨʠʯʠʥʝʥʥʳʭ ʩʦʙʩʪʚʝʥʥʠʢʘʤ ʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝ-

ʣʷʤ ʧʨʠ ʠʟʲʷʪʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʣʝʩʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʮʝʣʷʭ, 

ʥʝ ʩʚʷʟʘʥʥʳʭ ʩ ʚʝʜʝʥʠʝʤ ʩʝʣʴʩʢʦʛʦ ʠ ʣʝʩʥʦʛʦ ʭʦ-

ʟʷʡʩʪʚʘè. ʇʦʪʝʨʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ, ʚʳʟʚʘʥʥʳʝ ʠʟʲʷʪʠʝʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʫʛʦʜʠʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʮʝʣʷʭ, ʥʝ ʩʚʷʟʘʥʥʳʭ 

ʩ ʚʝʜʝʥʠʝʤ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʦʜʣʝʞʘʪ ʚʦʟʤʝ-

ʱʝʥʠʶ ʚ ʮʝʣʷʭ ʩʦʭʨʘʥʝʥʠʷ ʫʨʦʚʥʷ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʫʪʝʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʣʦ-

ʱʘʜʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʠ ʠʭ ʢʘʯʝʩʪʚʘ. 

ʕʪʠ ʧʦʪʝʨʠ ʢʦʤʧʝʥʩʠʨʫʶʪʩʷ, ʧʦʤʠʤʦ ʚʦʟʤʝʱʝʥʠʷ 

ʫʙʳʪʢʦʚ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʩʪ. 166 ɿʝʤʝʣʴʥʦʛʦ ʢʦ-

ʜʝʢʩʘ. 

ʆʛʨʘʥʠʯʝʥʠʝ ʠʟʲʷʪʠʷ ʟʝʤʝʣʴ ʦʪʜʝʣʴʥʳʭ ʢʘʪʝ-

ʛʦʨʠʡ. ʀʟʲʷʪʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʩ ʢʘ-

ʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʦʡ ʚʳʰʝ ʩʨʝʜʥʝʨʘʡʦʥʥʦʛʦ ʫʨʦʚʥʷ, 

ʘ ʪʘʢʞʝ ʟʝʤʝʣʴ ʧʨʠʛʦʨʦʜʥʳʭ ʟʦʥ, ʦʧʳʪʥʳʭ ʧʦʣʝʡ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ, ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʠʨʨʠʛʘ-

ʮʠʦʥʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʧʨʦʬʠʣʷ, ʣʝʩʥʦʛʦ ʬʦʥʜʘ 

ʜʦʧʫʩʢʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʟʜʘʥʠʝʤ ʠ ʨʘʩʰʠʨʝʥʠʝʤ ʦʩʦʙʦ ʦʭʨʘ-

ʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʚʳʧʦʣʥʝʥʠʝʤ ʤʝʞ-

ʜʫʥʘʨʦʜʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ, ʦʙʥʘʨʫʞʝʥʠʝʤ ʧʦʜ 

ʫʯʘʩʪʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʮʝʥʥʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘ-

ʝʤʳʭ, ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʜʦʨʦʛ, ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝ-

ʜʘʯʠ, ʣʠʥʠʡ ʩʚʷʟʠ ʠ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, 

ʘ ʪʘʢʞʝ ʦʙʲʝʢʪʦʚ, ʠʤʝʶʱʠʭ ʚʘʞʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʀʟʲʷʪʠʝ ʟʝʤʝʣʴ ï ʧʨʝʢʨʘʱʝʥʠʝ ʚ ʫʩʪʘʥʦʚʣʝʥ-

ʥʦʤ ʟʘʢʦʥʦʤ ʧʦʨʷʜʢʝ ʧʨʘʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ( ʚʣʘʜʝ-

ʥʠʷ, ʧʦʣʴʟʦʚʘʥʠʷ, ʘʨʝʥʜʳ). 

ʆʪʚʦʜ ʟʝʤʝʣʴ ï ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ 

ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʚ ʥʘʪʫʨʝ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʦʛʦ 

ʫʯʘʩʪʢʘ , ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʛʦ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ, ʚʣʘʜʝ-

ʥʠʝ ʠʣʠ ʘʨʝʥʜʫ. 

ʊʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʥʝʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʤʫ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʶ 

1) ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʧʣʦʱʘʜʠ, 
ʢʦʥʬʠʛʫʨʘʮʠʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʮʝʣʝʚʦʤʫ 

ʥʘʟʥʘʯʝʥʠʶ; 

2) ʨʘʟʤʝʱʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʩʨʝʜʩʪʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʤʠʥʠʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ 

3) ʨʘʟʤʝʱʝʥʠʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʭʫʜʰʠʭ 
ʧʦ ʧʣʦʜʦʨʦʜʠʶ ʧʦʯʚʘʭ [4] 

ʉʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʧʨʦʝʢʪʘ ʦʪʚʦʜʘ ʟʝʤʝʣʴ.  
ʉʦʩʪʘʚʥʳʤʠ ʯʘʩʪʷʤʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-

ʥʦʛʦ ʧʨʦʝʢʪʘ ʦʙʨʘʟʦʚʘʥʠʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʥʝ-

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʷʚʣʷʶʪʩʷ: 

1 ï ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʧʣʦʱʘʜʠ ʦʪ-

ʚʦʜʘ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʡ ʚ ʧʦʩʪʦʷʥʥʦʝ - ʣʠʙʦ ʚʨʝʤʝʥ-

ʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ: ʣʠʙʦ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʥʦʨʤʘʤʠ ʦʪʚʦʜʘ (ʥʘʧʨʠ-

ʤʝʨ, ʧʦʜ ʜʦʨʦʛʫ, ʃʕʇ); ʣʠʙʦ ʥʘ ʦʩʥʦʚʝ 

ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʘ.  

2 ï ʨʘʟʤʝʱʝʥʠʝ ʫʯʘʩʪʢʘ ʦʪʚʦʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʘ. ɿʘʢʘʟʯʠʢ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʛʝʥʝʨʘʣʴ-

ʥʳʡ ʧʣʘʥ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʘ.  

3 ï ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʘʚʘ ʫʛʦʜʠʡ ʠ ʮʝʥʥʦʩʪʠ 

ʠʟʳʤʘʝʤʳʭ ʟʝʤʝʣʴ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʨʝʜʥʝʚʟʚʝʰʝʥ-

ʥʳʡ ʙʘʣʣ ʙʦʥʠʪʝʪʘ ʠʟʳʤʘʝʤʳʭ ʟʝʤʝʣʴ. 

4 ï ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʝʣʠʯʠʥʳ ʧʦʪʝʨʴ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʛʦ ʠ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʩʧʦʩʦʙʳ ʠʭ ʨʘʟʤʝʱʝʥʠʷ; 

5 ï ʦʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ ʠ ʨʘʟʤʝʨʦʚ ʫʙʳʪʢʦʚ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʟʝʤʣʝʚʣʘʜʝʣʴʮʝʚ), ʩʧʦʩʦʙʳ ʠʭ 

ʚʦʟʤʝʱʝʥʠʷ; 

6 ï ʧʦʜʛʦʪʦʚʢʘ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩʥʷʪʠʷ, 

ʩʦʭʨʘʥʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʇʇʉ (ʧʦʯʚʝʥʥʦʛʦ ʧʣʦ-

ʜʦʨʦʜʥʦʛʦ ʩʣʦʷ) ʩ ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʛʦ ʫʯʘʩʪʢʘ; 

7 ï ʧʦʜʛʦʪʦʚʢʘ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʝʢʫʣʴʪʠ-

ʚʘʮʠʠ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ; 

8 ï ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠʟʲ-

ʷʪʠʷ ʟʝʤʝʣʴ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʥʝʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʲʝʢʪʘ; 

9 ï ʧʦʜʛʦʪʦʚʢʘ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʦʩʥʦʚʥʳʤ 

ʫʩʣʦʚʠʷʤ ʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʣʝʡ; 

10 ï ʨʘʟʨʘʙʦʪʢʘ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʨʝʦʨʛʘʥʠʟʘ-

ʮʠʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʨʘʩʩʝʣʝʥʠʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʟʘʪʨʘʛʠʚʘʝʤʳʭ ʦʪ-

ʚʦʜʦʤ[5]. 

ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʣʠʪʝʨʘʪʫʨʘ 
1 ɿʝʤʝʣʴʥʳʡ ʢʦʜʝʢʩ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. - 

ɸʩʪʘʥʘ, çʉʘʨʳʘʨʢʘè ʙʘʩʧʘ ײʡʽ, 2003. 

2 çᴄʜʽʣʝʪè ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʘʷ ʩʠʩʪʝʤʘ 

ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʈʂ.  

3 ɻʝʥʜʝʣʴʤʘʥ ʄ.ɸ., ʂʨʳʢʙʘʝʚ ɾ.ʂ. ʅʘʫʯʥʳʝ 

ʦʩʥʦʚʳ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ ʢʘʜʘʩʪʨʘ. ʋʯʝʙʥʠʢ. - 

ɸʩʪʘʥʘ, çʌʦʣʠʘʥʪè, 2004. 

4 ɿʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ: ʋʯʝʙ-

ʥʠʢ / ʇʦʜ ʨʝʜ. ɻʝʥʜʝʣʴʤʘʥʘ ʄ.ɸ.- ɸʣʤʘʪʳ: ʕɺʃʖ, 

1999. 

5.ʆʪʚʦʜ ʟʝʤʝʣʴ ʜʣʷ ʥʝʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʮʝʣʝʡ. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ʆʟʝʨʘʥʩʢʘʷ 

ʅ.ʃ.,ʂʦʥʦʥʦʚʘ ɺ.ʅ., ɸʩʪʘʥʘ, 2018. 
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AMARANTH SEED OIL EXTRACTION METHODS  

 

Abstract. 

Amaranth oil has special properties. It contains a large amount of squalene, which is involved in lipid me-

tabolism of human. This article describes and compares the commercial production methods of oil from amaranth 

seeds. 

 

Keywords: amaranth seed, oil extraction, amaranth oil, cold pressing, Soxhlet extraction, CO2-extraction, 

squalene 

 

Amaranth is an ancient crop originally from the 

South America, which is appreciated by its nutritional 

benefits. Amaranth seeds are of particular interest as a 

source of obtaining a unique oil. Amaranth oily extract 

is constituted mainly by fatty acids and, in smaller con-

centration, unsaponifiable matter such as squalene. 

Compared to other vegetable oils, the content of squa-

lene in amaranth oil is very high (reaches 7%). For ex-

ample, in olive oil the content of squalene is only 0,7%. 

[5] 

Table 1 

Fatty acids composition of the A. viridis and A. tricolor oil [4] 

Fatty acid composition Content, % 

Amaranthus viridis Amaranthus tricolor 

Oil content 6,3-6,7 6,3-6,7 

Saturated fatty acids (SFA) 

Myristic acid 0,26 0,25 

Palmitic acid 20,68 20,34 

Stearic acid 3,27 3,28 

Arachidonic acid 0,63 0,71 

× SFA 24,84 24,58 

Unsaturated fatty acids (USFA) 

Linoleic acid 43,01 43,21 

Oleic acid 22,57 22,39 

Elaidic acid 1,07 1,15 

× USFA 66,85 66,75 

× FA 91,49 91,33 

Squalene 6,37 6,73 

Squalene is a triterpene (C30H50) commonly found 

in plants and animal tissues also, with a role as interme-

diate in phytosterols and cholesterol biochemical path-

ways. In humans, squalene acts as a regulator of lipid 

and steroid metabolism. [6] 

Several research works have reported its biochem-

ical importance as antioxidant agent. [9] 

Consider the main of methods for extracting oil 

from amaranth seeds. 

1) The Supercritical CO2-extraction. This process 

creates phase changes in carbon dioxide utilizing tem-

perature and pressure. CO2 is known as a ñtunable sol-

ventò making it extremely versatile for creating a mul-

titude of end products by controlling temperature and 

pressure. These phase changes create an environment 

to drop out differing weights of components in the plant 

material. 

CO2-extraction method is the cleanest, safest 

method. CO2 is also a sanitizing agent, prolonging shelf 

life and with the proper system and environment, yields 

food and medical grade oils. [10] 

At a temperature of 330K and a pressure of 35 

MPa in the extractor, this method allows you to select 

up to 90% amaranth oil. But this method requires 

equipment costs and maintaining constant high pres-

sure. [2] 

2) The Soxhlet Method. Organic solvent extraction 

using a Soxhlet apparatus perform with puffed ama-

ranth seeds and an excess of hexane and atmospheric 

pressure. Hexane is typically the solvent used for large 

scale extractions due to its relatively low cost and high 

extraction efficiency. [8] 

The main advantage of extracting oil from ama-

ranth seeds by solvent extraction is a large oil yield 

(about 95%) [7] 

Other important advantage of The Soxhlet method 

of oil extraction is its low cost. Currently, almost all 

plants extract oil from seeds by the method of continu-

ous extraction with automatic regulation of the process.  

But it is important to completely remove any re-

sidual solvent in The Soxhlet method. Otherwise, the 

oil may be hazardous to health. [8] 
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3) The oily extraction method. The essence of this 

method is similar to the method of extraction with or-

ganic solvents. However, instead of an organic solvent 

any other vegetable oil (sunflower, corn) is used. Veg-

etable oil extracts squalene from drenched seeds. 

When the ratio of the amount of amaranth pulp and 

olive oil is 1: 1 and holding for 20 days at a temperature 

of 24oC, an oil yield of 94% is achieved. 

Oily extraction is an inexpensive and safe way to 

produce amaranth oil. But this oil is oxidized on air. In-

stead of squalene, squalane is formed. Squalane is infe-

rior to squalene by properties. [3]  

4) The cold pressing method. Carefully selected 

seeds are placed in a special machine, the pressure from 

above is carried out with a powerful press. During cold 

pressing, a pressure of about 90 atmospheres develops 

in the working area. The result is pure amaranth oil. 

This method is the only way to produce high-qual-

ity, natural, environmentally friendly oil with a high 

content of squalene. [1] 

However, cold pressing can extract only 27% of 

the oil contained in the raw material, and this material 

must be very high quality. This method is very expen-

sive. [3] 

Conclusions 

From an economic point of view, the most profit-

able ways to produce amaranth oil are oily extraction 

and the Soxhlet method. But they do not fully meet the 

nutritional requirements. 

In terms of nutritional value, the best method of 

producing amaranth oil is the cold pressing. But this 

method is very expensive and requires a lot of raw ma-

terials. 

In general, the best method is the CO2-extraction 

method. It is completely safe, has a high percentage of 

oil with a high content of squalene and is affordable. 
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INVENTORY OF MATERIAL PRODUCTION R ESERVES 

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʄʇɿ, ʧʦʢʘʟʳʚʘʝʪʩʷ, ʢʘʢ ʦʪʨʘʞʘʶʪʩʷ 

ʚ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝ ʨʝʟʫʣʴʪʘʪʳ ʨʝʚʠʟʠʠ ʠ ʨʘʟʣʠʯʥʳʝ ʩʠʪʫʘʮʠʠ ʚ ʟʘʧʦʣʥʝʥʠʠ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

Abstract. 
This article discusses the inventory process of inventories, shows how the results of the audit and various 

situations in the filling of documentation are reflected in the accounting records. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ, ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʫʯʸʪ, ʄʇɿ, ʄʊʎ, ʥʝʜʦʩʪʘʯʘ, ʄʆʃ, ʠʟʣʠʰʢʠ. 

Keywords: inventory, accounting, inventories, ITC, shortage, MOL, surplus. 

 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʄʇɿ- ʚʳʷʚʠʪʴ 

ʬʘʢʪʠʯʝʩʢʦʝ ʥʘʣʠʯʠʝ ʪʦʚʘʨʥʦ- ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥ-

ʥʦʩʪʝʡ ʚ ʩʪʦʠʤʦʩʪʥʦʤ ʠ ʥʘʪʫʨʘʣʴʥʦʤ ʚʳʨʘʞʝʥʠʠ, 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʘʥʥʳʭ ʙʫʭʛʘʣʪʝʨ-

ʩʢʦʛʦ ʫʯʝʪʘ. 

ʄʘʪʝʨʠʘʣʴʥʦ- ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʧʘʩʳ ï ʵʪʦ 

ʘʢʪʠʚʳ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʚ ʩʦʙʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʣʠ ʧʝʨʝʧʨʦʜʘ-

ʚʘʪʴʩʷ ʩʪʦʨʦʥʥʠʤ ʦʨʛʘʥʠʟʘʮʠʷʤ. ɺ ʢʘʯʝʩʪʚʝ ʄʇɿ 

ʚʳʩʪʫʧʘʶʪ: ʩʳʨʴʝ, ʤʘʪʝʨʠʘʣʳ, ʪʘʨʘ, ʪʦʧʣʠʚʦ ʠ ʪ.ʜ. 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʧʨʝʜʧʨʠʷʪʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʚʳʙʠʨʘʝʪ ʧʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʠʷ, ʥʘʟʥʘʯʘʝʪ ʧʨʠʢʘʟʦʤ 

ʩʦʪʨʫʜʥʠʢʦʚ, ʧʨʦʠʟʚʦʜʷʱʠʭ ʨʝʚʠʟʠʶ, ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʠʭ ʦʙʦʨʫʜʦʚʘʥʠʝʤ (ʢʦʥʪʨʦʣʴʥʳʝ ʠ ʠʟʤʝʨʠ-

ʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ). ɹʫʭʛʘʣʪʝʨ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʚʝʥʪʘʨʠʟʘʮʠʦʥʥʫʶ ʦʧʠʩʴ ʊʄʎ 

(ʬʦʨʤʘ ˉʀʅɺ-3). ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʨʷʝʪʩʷ: ʬʠʟʠʯʝ-

ʩʢʘʷ ʩʦʭʨʘʥʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦ-

ʩʪʝʡ, ʧʦʨʷʜʦʢ ʚʝʜʝʥʠʷ ʫʯʝʪʘ ʜʚʠʞʝʥʠʷ ʮʝʥʥʦʩʪʝʡ, 

ʧʨʘʚʠʣʴʥʦʩʪʴ ʭʨʘʥʝʥʠʷ ʠ ʦʪʧʫʩʢʘ, ʧʨʝʜʦʩʪʘʚʣʷ-

ʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʮʝʥʥʦʩʪʷʭ, ʢʦʪʦʨʳʝ ʫʩʪʘʨʝʣʠ ʠ ʧʦ-

ʪʝʨʷʣʠ ʩʚʦʶ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʩʪʦʠʤʦʩʪʴ. 

ʇʝʨʝʜ ʠʥʚʝʥʪʘʨʠʟʘʮʠʝʡ ʦʪ ʢʘʞʜʦʛʦ ʄʆʃ ʙʝ-

ʨʝʪʩʷ ʨʘʩʧʠʩʢʘ, ʢʦʪʦʨʘʷ ʧʦʜʢʨʝʧʣʷʝʪʩʷ ʢ ʬʦʨʤʝ. ɹʝʟ 

ʨʘʩʧʠʩʢʠ ʜʘʥʥʳʝ, ʚʥʝʩʝʥʥʳʝ ʚ ʦʧʠʩʴ, ʙʫʜʫʪ ʥʝʜʝʡ-

ʩʪʚʠʪʝʣʴʥʳʤʠ, ʪ.ʢ. ʫʯʘʩʪʠʝ ʄʆʃ ʦʙʷʟʘʪʝʣʴʥʦʝ 

ʫʩʣʦʚʠʝ. 

ɺʳʧʦʣʥʝʥʠʝ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʧʦʜ ʩʦʙʦʡ ʧʦʣʥʫʶ ʦʧʠʩʴ ʠʤʫʱʝʩʪʚʘ, ʧʨʦʚʝʨʢʫ ʜʦ-

ʢʫʤʝʥʪʦʚ ʠ ʥʘʣʠʯʠʝ ʬʘʢʪʠʯʝʩʢʠʭ ʟʘʧʘʩʦʚ ʥʘ ʧʨʝʜ-

ʧʨʠʷʪʠʠ. ʆʥʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʧʣʦʰʥʳʤ ʤʝʪʦʜʦʤ, 

ʢʦʛʜʘ ʚʩʝ ʪʦʚʘʨʳ ʠ ʮʝʥʥʦʩʪʠ ʧʝʨʝʩʯʠʪʳʚʘʶʪʩʷ ʙʝʟ 
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ʠʩʢʣʶʯʝʥʠʡ. ʏʣʝʥʳ ʢʦʤʠʩʩʠʠ ʚʟʚʝʰʠʚʘʶʪ, ʦʙʤʝ-

ʨʠʚʘʶʪ, ʧʝʨʝʩʯʠʪʳʚʘʶʪ ʠʤʫʱʝʩʪʚʦ ʠ ʟʘʧʠʩʳʚʘʶʪ 

ʠʪʦʛʠ ʚ ʦʧʠʩʷʭ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ.  

ʄʘʪʝʨʠʘʣʳ, ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʭʦʜʝ ʠʥʚʝʥʪʘʨʠʟʘ-

ʮʠʠ, ʧʨʠʭʦʜʫʶʪʩʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʦʤʠʩʩʠʠ ʧʦ ʠʥ-

ʚʝʥʪʘʨʠʟʘʮʠʠ. ʌʘʢʪ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʨʝʝʩʪʨʝ ʠʣʠ ʪʦ-

ʚʘʨʥʦʤ ʦʪʯʝʪʝ, ʘ ʧʦʩʣʝ ʜʦʢʫʤʝʥʪʠʨʫʝʪʩʷ ʚ ʦʧʠʩʠ 

çʊʦʚʘʨʥʦ-ʤʘʪʝʨʠʘʣʴʥʳʝ ʮʝʥʥʦʩʪʠ, ʧʦʩʪʫʧʠʚʰʠʝ ʚ 

ʭʦʜʝ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠè. ʆʪʧʫʩʢ ʄʇɿ ʤʦʞʝʪ ʦʩʫ-

ʱʝʩʪʚʣʷʪʴʩʷ ʄʆʃ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʦʤʠʩʩʠʠ ʠ 

ʪʦʣʴʢʦ ʩ ʧʠʩʴʤʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʨʫʢʦʚʦʜʠʪʝʣʷ ʠ 

ʛʣʘʚ. ʙʫʭʛʘʣʪʝʨʘ. 

ɽʩʣʠ ʧʨʝʜʤʝʪ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʙʳʣ, ʢ ʧʨʠʤʝʨʫ, 

ʥʘ ʨʝʤʦʥʪʝ, ʪʦ ʦʥ ʜʦʣʞʝʥ ʟʘʧʠʩʳʚʘʪʴʩʷ ʚ ʦʧʠʩʴ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʚʝʜʦʤʦʩʪʝʡ ʥʘʢʣʘʜʥʳʭ ʠʣʠ ʢʚʠʪʘʥʮʠʡ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʡ ʜʘʥʥʫʶ ʫʩʣʫʛʫ. 

ʎʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʨʠʰʣʠ ʚ ʥʝʛʦʜʥʦʩʪʴ ʠ ʥʝ 

ʩʧʠʩʘʥʳ, ʚ ʠʥʚʝʥʪʘʨʠʟʘʮʠʦʥʥʫʶ ʦʧʠʩʴ ʥʝ ʚʢʣʶʯʘ-

ʶʪʩʷ. ʉʦʩʪʘʚʣʷʝʪʩʷ ʘʢʪ ʩ ʫʢʘʟʘʥʠʝʤ ʚʨʝʤʝʥʠ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ, ʧʨʠʯʠʥʳ ʥʝʛʦʜʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʭʦʟʷʡʩʪʚʝ. 

ʂʦʛʜʘ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʜʣʠʪʩʷ ʙʦʣʝʝ ʩʫʪʦʢ, ʪʦ 

ʧʦ ʦʢʦʥʯʘʥʠʶ ʜʥʷ ʢʦʤʠʩʩʠʷ ʦʧʝʯʘʪʳʚʘʝʪ ʤʝʩʪʦ ʨʝ-

ʚʠʟʠʠ, ʘ ʦʧʠʩʠ ʫʙʠʨʘʶʪʩʷ ʚ ʥʝʜʦʩʪʫʧʥʦʝ ʜʣʷ ʩʪʦ-

ʨʦʥʥʠʭ ʣʶʜʝʡ ʧʦʤʝʱʝʥʠʝ (ʥʘʧʨʠʤʝʨ, ʰʢʘʬ ʠʣʠ 

ʩʝʡʬ). 

ɹʫʭʛʘʣʪʝʨʩʢʘʷ ʩʣʫʞʙʘ ʦʙʷʟʘʥʘ:  

¶ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʠ ʧʦʣ-
ʥʦʪʫ ʧʨʦʚʝʜʝʥʠʷ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ,  

¶ ʪʨʝʙʦʚʘʪʴ ʩʜʘʯʫ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ ʙʫʭʛʘʣʪʝ-
ʨʠʶ,  

¶ ʩʣʝʜʠʪʴ ʟʘ ʩʚʦʝʚʨʝʤʝʥʥʳʤ ʟʘʚʝʨʰʝʥʠʝʤ 
ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʦʬʦʨʤʣʝʥʠʷ ʜʦʢʫ-

ʤʝʥʪʦʚ,  

¶ ʦʪʨʘʞʘʪʴ ʥʘ ʩʯʝʪʘʭ ʚʳʷʚʣʝʥʥʳʝ ʨʘʩʭʦʞʜʝ-
ʥʠʷ ʤʝʞʜʫ ʬʘʢʪʠʯʝʩʢʠʤ ʥʘʣʠʯʠʝʤ ʮʝʥʥʦʩʪʝʡ ʠ ʜʘʥ-

ʥʳʤʠ ʙʫʭʛʘʣʪʝʨʠʠ. 

ʇʦʩʣʝ ʧʨʦʚʝʨʢʠ ʧʨʠʥʠʤʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʳʝ ʨʝʰʝʥʠʷ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʥʝʜʦʩʪʘʯ ʠʣʠ ʦʙ ʦʧʨʠ-

ʭʦʜʦʚʘʥʠʠ ʠʟʣʠʰʝʢ. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ ʦʬʦʨʤʣʷʝʪʩʷ 

ʩʣʠʯʠʪʝʣʴʥʘʷ ʚʝʜʦʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʚʝʥʪʘʨʠʟʘ-

ʮʠʠ ʪʦʚʘʨʥʦ- ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ ʬʦʨʤʳ ˉ 

ʀʅɺ-19 ʠ ʦʮʝʥʢʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʨʳʥʦʯʥʦʡ ʠʣʠ 

ʬʘʢʪʠʯʝʩʢʦʡ ʩʪʦʠʤʦʩʪʠ. 

ɽʩʣʠ ʚʦ ʚʨʝʤʷ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʠʟʣʠʰʢʠ, ʪʦ ʠʭ ʦʧʨʠʭʦʜʫʶʪ ʧʦ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦ-

ʩʪʠ ʚ ʜʦʭʦʜʳ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʩʦʩʪʘʚʣʷʝʪʩʷ ʟʘʧʠʩʴ: 

ʊʘʙʣʠʮʘ1. 

ʊʠʧʦʚʳʝ ʦʧʝʨʘʮʠʠ, ʚʳʷʚʣʝʥʥʳʝ ʧʦ ʠʟʣʠʰʢʘʤ ʄʇɿ. 

ɼ-ʪ 10, 43 ʂ-ʪ 91/1 ʚʳʷʚʣʝʥʳ ʠʟʣʠʰʢʠ ʠ ʦʧʨʠʭʦʜʦʚʘʥʳ ʧʦ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ; 

ɼ-ʪ 94 ʂ-ʪ 10, 41, 43 
ʩʪʦʠʤʦʩʪʴ ʥʝʜʦʩʪʘʯʠ ʩʧʠʩʳʚʘʶʪ ʥʘ ʜʘʪʫ ʧʨʦʚʝʜʝʥʠʷ ʨʝʚʠʟʠʠ ʠ ʦʪʥʦʩʷʪʩʷ ʥʘ 

ʟʘʪʨʘʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠʣʠ ʧʨʦʜʘʞʠ; 

ɼ-ʪ 20,25,26,44 ʂ-ʪ 94 ʧʨʠ ʫʯʝʪʝ ʥʦʨʤ ʝʩʪʝʩʪʚʝʥʥʦʡ ʫʙʳʣʠ. 

 

ɽʩʣʠ ʥʝʜʦʩʪʘʯʘ ʧʨʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʙʳʣʘ ʩʚʝʨʭ ʥʦʨʤʳ ʝʩʪʝʩʪʚʝʥʥʦʡ ʫʙʳʣʠ, ʪʦ ʚʟʳʩʢʘʥʠʝ ʧʨʦʠʟʚʦ-

ʜʠʪʩʷ ʩ ʄʆʃ: 

ʊʘʙʣʠʮʘ 2. 

ʊʠʧʦʚʳʝ ʦʧʝʨʘʮʠʠ ʧʨʠ ʚʳʷʚʣʝʥʥʳʭ ʥʝʜʦʩʪʘʯʘʭ ʩʚʝʨʭ ʥʦʨʤ ʝʩʪʝʩʪʚʝʥʥʦʡ ʫʙʳʣʠ. 

ɼ 94 ʂ 10 (41, 43) ʉʧʠʩʘʥʠʝ ʩʪʦʠʤʦʩʪʠ ʥʝʜʦʩʪʘʯʠ 

ɼ 73 (76) ʂ 94 ʆʪʥʝʩʝʥʘ ʩʪʦʠʤʦʩʪʴ ʥʝʜʦʩʪʘʯ ʥʘ ʚʠʥʦʚʥʦʝ ʣʠʮʦ 

ɼ 50 (51, 70) ʂ 73 (76) ɺʟʳʩʢʘʥʘ ʩʪʦʠʤʦʩʪʴ ʥʝʜʦʩʪʘʯ ʩ ʚʠʥʦʚʥʦʛʦ ʣʠʮʘ 

ɼ 91 ʂ 94 ʉʧʠʩʘʥʠʝ ʥʝʜʦʩʪʘʯʠ ʩʚʝʨʭ ʥʦʨʤʳ ʚ ʨʘʩʭʦʜʳ 

 

ʂʦʛʜʘ ʚʠʥʦʚʥʦʝ ʣʠʮʦ ʥʝʚʦʟʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ, 

ʥʝʜʦʩʪʘʯʘ ʩʧʠʩʳʚʘʝʪʩʷ ʚ ʨʘʩʭʦʜʳ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʦʬʦʨʤʣʝʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʦʜʪʚʝʨʞʜʘʶʱʝʡ, ʯʪʦ 

ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʣʠʮʦ ʥʝ ʥʘʡʜʝʥʦ ʠʣʠ ʧʨʠʯʠʥʘ ʥʝʜʦ-

ʩʪʘʯʠ ʙʳʣʘ ʦʪ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ: 

1.  ʆ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝ: ʌʝʜʝʨʘʣʴʥʳʡ ʟʘ-

ʢʦʥ ʦʪ 06.12.2011 ˉ402- ʌɿ (ʚ ʨʝʜ. ʦʪ 28.11.2018) 

2.  ʇʨʠʢʘʟ ʄʠʥʬʠʥʘ ʈʌ: "ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ 

ʄʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʡ ʧʦ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʠʤʫ-

ʱʝʩʪʚʘ ʠ ʬʠʥʘʥʩʦʚʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʦʪ 13.06.1995 N 

49 (ʨʝʜ. ʦʪ 08.11.2010)  

3. ʂʦʩʪʝʚʘ ʅ.ʅ. ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʧʦʣʦʞʝʥʠʷ 

ʫʯʝʪʘ ʦʧʝʨʘʮʠʡ ʩ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ /ʅ.ʅ. ʂʦ-

ʩʪʝʚʘ, ʊ.ʅ. ʇʘʚʣʶʯʝʥʢʦ // ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʙʫʭʛʘʣ-

ʪʝʨʩʢʠʡ ʫʯʝʪ 13(307) ʘʧʨʝʣʴ ʌʠʥʘʥʩʳ ʠ ʢʨʝʜʠʪ. ï 

2014. ï ʉ. 18-25. 

4. ʂʦʩʪʝʚʘ ʅ.ʅ. ʆʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʨʝʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʤʘʪʝʨʠʘʣʴʥʦ-ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʟʘʧʘʩʦʚ /ʅ.ʅ. ʂʦʩʪʝʚʘ, ɸ.ʅ. ɹʦʥʜʘʨʴ // 

ɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʚ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʠ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʧʦ 

ʤʘʪʝʨʠʘʣʘʤ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ 30 ʘʧʨʝʣʷ 2014ʛ. ʏʘʩʪʴ 9 ʊʘʤʙʦʚ ʠʟ-

ʜʘʪʝʣʴʩʪʚʦ ʊʈʆʆ çɹʠʟʥʝʩʩ-ʅʘʫʢʘ-ʆʙʱʝʩʪʚʦè. ï 

2014. ï ʉ. 72-76. 

5. ʂʦʩʪʝʚʘ ʅ.ʅ. ɺʦʧʨʦʩʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʫʯʝʪʘ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ/ ʅ.ʅ. ʂʦʩʪʝʚʘ, ɺ.ʖ. ʅʝʜʦ-

ʰʢʫʣʦ // ʅʘʫʢʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʞʠʟʥʠ ʩʦʚʨʝʤʝʥ-

ʥʦʛʦ ʦʙʱʝʩʪʚʘ ʩʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʧʦ ʤʘʪʝʨʠ-

ʘʣʘʤ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝ-

ʨʝʥʮʠʠ 30 ʘʧʨʝʣʷ 2015 ï ʊʘʤʙʦʚ. ï ʉ. 69-72. 
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STUDYING THE VARIETIES OF ASTRA OF ONE -YEARS IN THE CONDITIONS OF THE 

PRIKUBANSKAYA HORTICULTURE ZONE  

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʩʦʨʪʦʚ ʘʩʪʨʳ ʦʜʥʦʣʝʪʥʝʡ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʣʫʯʰʠʭ 

ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʇʨʠʢʫʙʘʥʩʢʦʡ ʟʦʥʳ ʩʘʜʦʚʦʜʩʪʚʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʯʝʪʘʥʠʝ ʨʘʩʩʘʜʥʦʛʦ ʠ 

ʙʝʟʨʘʩʩʘʜʥʦʛʦ ʤʝʪʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʧʨʦʜʣʠʪʴ ʧʝʨʠʦʜ ʝʝ ʮʚʝʪʝʥʠʷ. 

Abstract. 

The paper presents research on the study of one-year-old aster varieties and the determination of the best for 

cultivation in the conditions of the Prikubanskaya horticulture zone. It is established that the combination of seed-

ling and seedless methods allows to prolong its flowering period. 
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ʇʨʦʙʣʝʤʘ ʩʦʭʨʘʥʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʙʦʛʘ-

ʱʝʥʠʷ ʚʠʜʦʚʦʛʦ ʠ ʩʦʨʪʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʮʚʝʪʦʯ-

ʥʳʭ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʟʥʘ-

ʯʠʤʦʡ. ʕʪʦ ʚʝʜʝʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ 

ʠʟʫʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʘʩʪʝʥʠʡ ʚ 

ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ [3, ʉ. 432-435; 4, ʉ. 134-158].  

ɺ ʵʪʦʤ ʧʣʘʥʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ 

ʥʘ ʘʩʪʨʳ. ʆʥʠ ʥʝʧʨʠʭʦʪʣʠʚʳ ʢ ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʨʘʩ-

ʪʘʥʠʷ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʳʤʠ ʩʨʝʜʠ ʩʘ-

ʜʦʚʦʜʦʚ. ʎʚʝʪʫʪ ʦʥʠ ʩ ʩʝʨʝʜʠʥʳ ʘʚʛʫʩʪʘ ʠ ʜʦ ʩʠʣʴ-

ʥʳʭ ʟʘʤʦʨʦʟʢʦʚ. ɺʳʨʘʱʠʚʘʥʠʝ ʘʩʪʨ ʪʨʝʙʫʝʪ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʤʝʥʴʰʝ ʟʘʪʨʘʪ, ʯʝʤ ʚʳʨʘʱʠʚʘʥʠʝ ʜʨʫʛʠʭ 

ʨʘʩʪʝʥʠʡ, ʮʚʝʪʫʱʠʭ ʚ ʵʪʦʪ ʧʝʨʠʦʜ (ʭʨʠʟʘʥʪʝʤʳ, 

ʮʠʢʣʘʤʝʥʳ ʠ ʜʨ.). ʆʜʥʦʣʝʪʥʠʝ ʘʩʪʨʳ ʜʘʚʥʦ ʧʨʦʙʫ-

ʜʠʣʠ ʢ ʩʝʙʝ ʠʥʪʝʨʝʩ ʩʘʜʦʚʦʜʦʚ ʠ ʮʚʝʪʦʚʦʜʦʚ-ʣʶʙʠ-

ʪʝʣʝʡ. ʉ ʩʝʨʝʜʠʥʳ XVIII  ʚʝʢʘ ʘʩʪʨʳ ʩʯʠʪʘʶʪ ʦʜʥʠʤ 

ʠʟ ʩʘʤʳʭ ʣʫʯʰʠʭ ʩʘʜʦʚʦ-ʜʝʢʦʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʳ ʩʪʝʙʣʷ ʠ ʜʝʢʦʨʘʪʠʚʥʦʩʪʠ 

ʩʦʮʚʝʪʠʡ ʘʩʪʨʳ ʛʦʜʷʪʩʷ ʜʣʷ ʨʘʙʘʪʦʢ, ʛʨʫʧʧʦʚʳʭ ʧʦ-

ʩʘʜʦʢ ʠ ʙʦʨʜʶʨʦʚ ʚ ʩʘʜʫ ʠʣʠ ʜʣʷ ʫʢʨʘʰʝʥʠʷ ʙʘʣʢʦ-

ʥʦʚ ʠ ʪʝʨʨʘʩ. ɸʩʪʨʘ ʥʝʦʙʳʢʥʦʚʝʥʥʦ ʢʨʘʩʠʚʘ ʚ ʙʫʢʝ-

ʪʘʭ [1, ʉ. 75; 2, ʉ. 145; 5, ʉ. 28]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ 

ʧʦʜʙʦʨʘ ʥʘʠʙʦʣʝʝ ʜʝʢʦʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ, ʯʪʦ ʠ 

ʦʙʫʩʣʦʚʠʣʦ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʎʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʝʥʠʝ ʩʦʨʪʦʚ ʘʩʪʨʳ 

ʦʜʥʦʣʝʪʥʝʡ, ʚʳʨʘʱʠʚʘʝʤʦʡ ʧʦʩʝʚʦʤ ʚ ʦʪʢʨʳʪʳʡ 

ʛʨʫʥʪ ʠ ʯʝʨʝʟ ʨʘʩʩʘʜʫ ʚ ʫʩʣʦʚʠʷʭ ʇʨʠʢʫʙʘʥʩʢʦʡ 

ʟʦʥʳ ʩʘʜʦʚʦʜʩʪʚʘ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʘʩʪʨʘ ʦʜ-

ʥʦʣʝʪʥʷʷ (ʨʠʩʫʥʢʠ 1-3). ʉʭʝʤʘ ʦʧʳʪʘ: ʚʘʨʠʘʥʪ 1 ï 

ʩʦʨʪ ʉʝʜʘʷ ɼʘʤʘ; ʚʘʨʠʘʥʪ 2 ï ʩʦʨʪ ɻʨʘʥʘʪ; ʚʘʨʠʘʥʪ 

3 ï ʩʦʨʪ ɸʧʦʣʣʦʥʠʷ ʙʝʣʘʷ. ʋʯʝʪʳ ʠ ʥʘʙʣʶʜʝʥʠʷ 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ. 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1.  

ʉʦʨʪ ʘʩʪʨʳ ʉʝʜʘʷ ɼʘʤʘ 

ʈʠʩʫʥʦʢ 2.  

ʉʦʨʪ ʘʩʪʨʳ ɸʧʦʣʣʦʥʠʷ ʙʝʣʘʷ 

ʈʠʩʫʥʦʢ 3.  

ʉʦʨʪ ʘʩʪʨʳ ɻʨʘʥʘʪ 

ɺʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʬʝʥʦ-

ʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ. ɹʳʣʠ ʦʪʤʝʯʝʥʳ ʜʘʪʳ ʧʦ-

ʩʝʚʘ, ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ (ʝʜʠʥʠʯʥʳʭ, ʤʘʩʩʦʚʳʭ), 

ʧʦʷʚʣʝʥʠʝ ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ, ʙʫʪʦʥʦʚ, ʩʨʦʢʠ ʮʚʝ-

ʪʝʥʠʷ ʠ ʝʛʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ. ʅʘʠʙʦʣʝʝ ʙʳʩʪʨʦ 

ʧʨʦʨʘʩʪʘʶʱʠʤ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪʩʷ 

ʩʦʨʪ ɸʧʦʣʣʦʥʠʷ ʙʝʣʘʷ. ʄʘʩʩʦʚʳʝ ʚʩʭʦʜʳ ʜʘʥʥʦʛʦ 
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ʩʦʨʪʘ ʪʘʢʞʝ ʧʦʷʚʠʣʠʩʴ ʨʘʥʴʰʝ, ʯʝʤ ʫ ʜʨʫʛʠʭ ʠʩʩʣʝ-

ʜʫʝʤʳʭ ʩʦʨʪʦʚ. ʧʨʠ ʧʦʩʝʚʝ ʩʝʤʷʥ ʚ ʢʘʩʩʝʪʳ ʨʘʥʴʰʝ 

ʜʨʫʛʠʭ ʚʟʦʰʣʘ ʘʩʪʨʘ ʩʦʨʪʘ ɸʧʦʣʣʦʥʠʷ ʙʝʣʘʷ. ɼʚʘ 

ʜʨʫʛʠʭ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʘ ʜʘʣʠ ʚʩʭʦʜʳ ʚ ʙʦʣʝʝ 

ʧʦʟʜʥʠʝ ʩʨʦʢʠ.  

ʅʘʠʙʦʣʝʝ ʙʳʩʪʨʦʝ ʧʦʷʚʣʝʥʠʝ ʝʜʠʥʠʯʥʳʭ ʠ 

ʤʘʩʩʦʚʳʭ ʣʠʩʪʴʝʚ ʦʪʤʝʯʝʥʦ ʫ ʩʦʨʪʘ ɸʧʦʣʣʦʥʠʷ ʙʝ-

ʣʘʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʨʪ ɻʨʘʥʘʪ ʦʪʣʠʯʘʝʪʩʷ 

ʙʦʣʝʝ ʧʦʟʜʥʠʤ ʨʘʟʚʠʪʠʝʤ, ʯʝʤ ʩʦʨʪʘ ʉʝʜʘʷ ɼʘʤʘ ʠ 

ɸʧʦʣʣʦʥʠʷ ʙʝʣʘʷ. ʉʦʨʪ ɻʨʘʥʘʪ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 

ʨʘʩʩʘʜʳ ʪʘʢʞʝ ʠʤʝʝʪ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʩʨʦʢʠ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ. ʉʦʨʪʘ ʉʝʜʘʷ ɼʘʤʘ ʠ 

ɸʧʦʣʣʦʥʠʷ ʙʝʣʘʷ ʦʙʨʘʟʫʶʪ ʥʘʩʪʦʷʱʠʝ ʣʠʩʪʴʷ ʚ ʙʦ-

ʣʝʝ ʨʘʥʥʠʝ ʩʨʦʢʠ: ʥʘ 12-13ʜʝʥʴ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʨʦʢʦʚ ʚʝʛʝʪʘʮʠʠ ʛʝʥʝʨʘʪʠʚʥʳʭ 

ʦʨʛʘʥʦʚ (ʮʚʝʪʢʦʚ) ʘʩʪʨʳ ʦʜʥʦʣʝʪʥʝʡ ʧʨʠ ʣʝʪʥʝʤ ʧʦ-

ʩʝʚʝ ʚ ʦʪʢʨʳʪʳʡ ʛʨʫʥʪ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʟ ʠʩʩʣʝʜʫʝ-

ʤʳʭ ʩʦʨʪʦʚ ʨʘʥʴʰʝ ʜʨʫʛʠʭ ʥʘʯʠʥʘʝʪʩʷ ʮʚʝʪʝʥʠʝ 

ʨʘʩʪʝʥʠʡ ʩʦʨʪʘ ʉʝʜʘʷ ɼʘʤʘ. ʕʪʦʪ ʞʝ ʩʦʨʪ ʷʚʣʷʝʪʩʷ 

ʠ ʥʘʠʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦ ʮʚʝʪʫʱʠʤ (50-52 ʜʥʷ). ɺʳʷʚ-

ʣʝʥʦ, ʯʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʮʚʝʪʝʥʠʷ ʜʚʫʭ ʜʨʫʛʠʭ 

ʩʦʨʪʦʚ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʘ ʠ ʩʦʩʪʘʚʣʷʝʪ 45-

48 ʜʥʝʡ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʮʚʝʪʝʥʠʷ ʩʦʨʪʘ ʉʝʜʘʷ ɼʘʤʘ ʧʨʠ 

ʚʳʨʘʱʠʚʘʥʠʠ ʯʝʨʝʟ ʨʘʩʩʘʜʫ ʥʘ ʪʨʠ ʜʥʷ ʙʦʣʴʰʝ, ʯʝʤ 

ʫ ʜʨʫʛʠʭ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ. ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 

ʘʩʪʨʳ ʯʝʨʝʟ ʨʘʩʩʘʜʫ ʨʘʩʪʝʥʠʷ ʟʘʮʚʝʣʠ ʨʘʥʴʰʝ ʥʘ 44 

ʜʥʷ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʦʜʣʠʪʴ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ, 

ʦʙʝʩʧʝʯʠʚ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ ʮʚʝʪʥʠʢʘ. ʊʦ ʝʩʪʴ, 

ʘʩʪʨʳ, ʚʳʨʘʱʠʚʘʝʤʳʝ ʯʝʨʝʟ ʨʘʩʩʘʜʫ, ʨʘʥʴʰʝ ʟʘʢʦʥ-

ʯʠʣʠ ʩʚʦʝ ʮʚʝʪʝʥʠʝ, ʯʝʤ ʘʩʪʨʳ, ʚʳʩʝʷʥʥʳʝ ʚ ʦʪʢʨʳ-

ʪʳʡ ʛʨʫʥʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʝʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ 

ʩʦʨʪʘʤʠ ʧʦ ʧʦʷʚʣʝʥʠʶ ʚʩʭʦʜʦʚ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʣʠ-

ʩʪʴʝʚ, ʧʦ ʰʠʨʠʥʝ ʧʣʘʩʪʠʥʢʠ ʣʠʩʪʘ. ʌʦʨʤʠʨʦʚʘʥʠʝ 

ʙʫʪʦʥʦʚ ʠ ʮʚʝʪʢʦʚ ʥʘʩʪʫʧʠʣʦ ʨʘʥʴʰʝ ʫ ʉʝʜʦʡ ɼʘʤʳ 

ʠ ʮʚʝʪʝʥʠʝ ʧʨʦʜʦʣʞʘʣʦʩʴ ʜʦʣʴʰʝ ï 52 ʜʥʷ ʧʨʦʪʠʚ 

48 ʫ ʜʨʫʛʠʭ ʩʦʨʪʦʚ. ɺʳʨʘʱʠʚʘʥʠʝ ʘʩʪʨʳ ʯʝʨʝʟ ʨʘʩ-

ʩʘʜʫ ʫʩʢʦʨʷʝʪ ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ ʥʘ 44 ʜʥʷ, ʯʪʦ ʫʚʝ-

ʣʠʯʠʚʘʝʪ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʮʚʝʪʝʥʠʷ, ʧʦʚʳʰʘʷ 

ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ ʮʚʝʪʥʠʢʘ. ʉʦʯʝʪʘʥʠʝ ʨʘʩʩʘʜʥʦʛʦ ʠ 

ʙʝʟʨʘʩʩʘʜʥʦʛʦ ʤʝʪʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʧʨʦʜʣʠʪʴ ʧʝʨʠʦʜ 

ʮʚʝʪʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʨʘʞʝʥʠʷ ʧʰʝʥʠʮʳ ʚʦʟʙʫʜʠʪʝʣʝʤ ʩʝʧʪʦʨʠʦʟʘ 

ʟʣʘʢʦʚ, ʦʧʠʩʳʚʘʝʪʩʷ ʚʨʝʜʦʥʦʩʥʦʩʪʴ ʛʨʠʙʘ, ʚʳʟʳʚʘʶʱʝʛʦ ʵʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʠ ʤʝʨʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ 

ʙʦʨʴʙʳ ʩ ʥʠʤ. ʆʙʩʫʞʜʘʝʪʩʷ ʨʦʣʴ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʣʠʧʦʧʝʧʪʠʜʦʚ ʠ ʟʥʘʯʝʥʠʝ ʜʝʬʠʮʠʪʥʳʭ ʧʦ ʥʠʤ ʙʘʢʪʝʨʠʡ 

ʚ ʠʟʫʯʝʥʠʠ ʟʘʱʠʪʥʳʭ ʩʚʦʡʩʪʚ ʙʘʢʪʝʨʠʡ-ʵʥʜʦʩʦʤʙʠʦʥʪʦʚ ʨʘʩʪʝʥʠʡ. ʆʪʤʝʯʝʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʵʥʜʦʬʠʪʥʳʭ 

ʙʘʢʪʝʨʠʡ ʠ ʠʭ ʤʝʪʘʙʦʣʠʪʦʚ ʢ ʧʦʜʘʚʣʝʥʠʶ ʙʦʣʝʟʥʝʡ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʙʠʦʧʨʝ-

ʧʘʨʘʪʦʚ.  

Abstract. 

This article discusses the features of wheat damage by the pathogen of septoria cereal, describes the harm-

fulness of the fungus that causes this disease and the methods used to combat it. The role of bacterial lipopeptides 

and the importance of bacteria deficient in them in the study of the protective properties of plant endosimbionta 

bacteria are discussed. The ability of endophytic bacteria and their metabolites to suppress diseases is noted, 

which makes them a promising component of biologics.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʰʝʥʠʮʘ, ʩʝʧʪʦʨʠʦʟ, ʵʥʜʦʬʠʪʥʳʝ ʙʘʢʪʝʨʠʠ, ʣʠʧʦʧʝʧʪʠʜʳ, Bacillus subtillus, ʙʠʦ-

ʧʨʝʧʘʨʘʪʳ.  

Keywords: wheat, septoria, endophytic bacteria, lipopeptides, Bacillus subtillus, biological preparations. 

 

ɼʣʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʚʦ ʚʩʝ ʚʨʝʤʝʥʘ ʧʰʝʥʠʮʘ ʷʚ-

ʣʷʣʘʩʴ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʣʘʢʦʚʳʭ ʢʫʣʴʪʫʨ ʠ 

ʦʩʪʘʸʪʩʷ ʪʘʢʦʚʦʡ ʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. ʆʜʥʘʢʦ 

ʚʦʟʜʝʣʳʚʘʥʠʝ ʨʘʩʪʝʥʠʡ ʚ ʤʦʥʦʢʫʣʴʪʫʨʝ ʥʘ ʙʦʣʴʰʠʭ 

ʧʣʦʱʘʜʷʭ ʜʝʣʘʝʪ ʠʭ ʫʷʟʚʠʤʳʤʠ ʢ ʚʦʟʙʫʜʠʪʝʣʷʤ ʟʘ-

ʙʦʣʝʚʘʥʠʡ. ʉʝʧʪʦʨʠʦʟ ʟʣʘʢʦʚ, ʚʳʟʳʚʘʝʤʳʡ ʬʠʪʦʧʘ-

ʪʦʛʝʥʥʳʤ ʛʨʠʙʦʤ Stagonospora nodorum Berk 

(Septoria nodorum Berk), ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠ ʦʧʘʩʥʳʭ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʙʦʣʝʟʥʝʡ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ʇʨʘʢʪʠʯʝʩʢʠ ʥʝʪ ʥʠ ʦʜʥʦʛʦ ʧʰʝ-

ʥʠʯʥʦʛʦ ʮʝʥʦʟʘ, ʛʜʝ ʙʳ ʥʝ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʛʨʠʙʥʳʝ 

ʰʪʘʤʤʳ, ʚʳʟʳʚʘʶʱʠʝ ʩʝʧʪʦʨʠʦʟ. ʇʨʠ ʙʣʘʛʦʧʨʠʷʪ-

ʥʳʭ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʦʟʙʫʜʠʪʝʣʷ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ 

ʙʦʣʝʟʥʴ ʯʘʩʪʦ ʧʨʠʥʠʤʘʝʪ ʭʘʨʘʢʪʝʨ ʵʧʠʬʠʪʦʪʠʠ, 

ʥʘʥʦʩʷ ʩʫʱʝʩʪʚʝʥʥʳʡ ʫʨʦʥ ʫʨʦʞʘʶ ʟʝʨʥʘ ʠ ʫʭʫʜ-

ʰʘʷ ʢ ʪʦʤʫ ʞʝ ʝʛʦ ʢʘʯʝʩʪʚʦ. ɺ ʩʝʤʝʥʘʭ ʥʘʙʣʶʜʘ-

ʶʪʩʷ ʧʦʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʠ ʢʣʝʡʢʦʚʠʥʳ, 

ʫʭʫʜʰʝʥʠʝ ʧʦʩʝʚʥʳʭ ʩʚʦʡʩʪʚ [5]. ɺ ʨʷʜʝ ʘʛʨʦʢʣʠ-

ʤʘʪʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʝʧ-

ʪʦʨʠʦʟʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 80%, ʘ ʧʦʪʝʨʠ ʫʨʦʞʘʷ 

ʚʩʣʝʜʩʪʚʠʝ ʧʦʨʘʞʝʥʠʷ ʧʦʩʝʚʦʚ ʷʨʦʚʦʡ ʠ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ ʩʦʩʪʘʚʣʷʪʴ ʜʦ 30% [4]. 

ʅʠʟʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʫ ʥʝʢʦʪʦʨʳʭ ʚʳʩʦʢʦʧʨʦ-

ʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ ʢ ʜʘʥʥʦʤʫ ʟʘʙʦʣʝʚʘ-

ʥʠʶ, ʧʨʦʛʨʝʩʩʠʚʥʦʝ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ ʚʦʟʙʫʜʠ-

ʪʝʣʷ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʚʠʨʫʣʝʥʪʥʳʭ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʩʝʧʪʦʨʠʦʟʘ [5]. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 10 ʚʠʜʦʚ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʩʝʧʪʦʨʠʦʟʥʳʭ ʧʷʪʥʠʩʪʦʩʪʝʡ. ʅʘ ʧʰʝʥʠʮʝ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʠ ʚʨʝʜʦʥʦʩʥʳʤʠ ʷʚʣʷʶʪʩʷ ʜʚʘ 

ï Mycosphaerella graminicola (Septoria tritici) ʠ 

Stagonospora nodorum Berk (Septoria nodorum Berk). 

ʇʝʨʚʳʡ ʠʭ ʥʠʭ ʧʦʨʘʞʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʠʩʪʴʷ, 

ʚʪʦʨʦʡ ï ʚʩʝ ʥʘʜʟʝʤʥʳʝ ʦʨʛʘʥʳ - ʢʘʢ ʣʠʩʪʴʷ, ʣʠʩʪʦ-

ʚʳʝ ʚʣʘʛʘʣʠʱʘ, ʩʪʝʙʣʠ, ʪʘʢ ʠ ʩʪʝʨʞʝʥʴ ʢʦʣʦʩʘ, ʢʦ-

ʣʦʩʢʦʚʳʝ ʯʝʰʫʠ, ʟʝʨʥʦ [6]. ʍʘʨʘʢʪʝʨʥʳʤʠ ʩʠʤʧʪʦ-

ʤʘʤʠ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʶʪʩʷ: ʩʚʝʪʣʳʝ, ʞʝʣʪʳʝ ʠ 

ʩʚʝʪʣʦ-ʙʫʨʳʝ ʧʷʪʥʘ ʩ ʪʝʤʥʳʤ ʦʙʦʜʢʦʤ ʠ ʯʝʨʥʳʤʠ 

ʤʝʣʢʠʤʠ ʧʠʢʥʠʜʘʤʠ. ʃʠʩʪʴʷ ʙʣʝʜʥʝʶʪ, ʦʙʝʩʮʚʝʯʠ-

ʚʘʶʪʩʷ ʠ ʟʘʩʳʭʘʶʪ. ʉʪʝʙʣʠ ʙʫʨʝʶʪ, ʯʘʩʪʦ ʧʝʨʝʛʠ-

ʙʘʶʪʩʷ. ɿʝʨʥʘ ʚ ʢʦʣʦʩʝ ʱʫʧʣʳʝ; ʠʥʦʛʜʘ ʩʝʧʪʦʨʠʦʟ 

ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʯʠʥʦʡ ʙʝʩʧʣʦʜʠʷ ʢʦʣʦʩʴʝʚ. 

ʉ ʩʝʤʝʥʘʤʠ ʚʦʟʙʫʜʠʪʝʣʴ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦ 

ʧʦʣʷʤ, ʥʦʚʳʤ ʨʘʡʦʥʘʤ ʠ ʟʦʥʘʤ. ɹʦʣʴʥʳʝ ʩʝʤʝʥʘ 

ʜʘʶʪ ʟʘʨʘʞʝʥʥʳʝ ʚʩʭʦʜʳ. ʅʘʣʠʯʠʝ ʦʩʘʜʢʦʚ, ʚʝʪʨʦʚ 

ʠ ʪʫʤʘʥʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʧʘʜʘʥʠʶ ʩʧʦʨ ʥʘ ʩʪʝʙʣʠ, 

ʣʠʩʪʴʷ, ʢʦʣʦʩʴʷ ʠ ʟʝʨʥʘ [1]. ʆʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘ-

ʪʫʨʘ ʨʘʟʚʠʪʠʷ ʧʘʪʦʛʝʥʘ +20 ï + 22ÁC. ʉʧʦʨʳ ʩʧʦ-

ʩʦʙʥʳ ʧʨʦʨʘʩʪʠ ʥʝ ʪʦʣʴʢʦ ʚ ʢʘʧʝʣʴʥʦ-ʞʠʜʢʦʡ 

ʚʣʘʛʝ, ʥʦ ʠ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʙʦʣʝʝ 

76%. ʀʥʢʫʙʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 6 ï 9 ʜʥʝʡ. ɿʘ ʚʝʛʝʪʘ-

ʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʧʦʢʦʣʝʥʠʡ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʙʦ-

ʣʝʟʥʴ ʧʨʠ ʯʘʩʪʦʤ ʚʳʧʘʜʝʥʠʠ ʦʩʘʜʢʦʚ.  

ʉʫʱʝʩʪʚʫʶʪ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʸʤʳ ʙʦʨʴʙʳ 

ʩ ʜʘʥʥʳʤ ʚʦʟʙʫʜʠʪʝʣʝʤ: ʫʥʠʯʪʦʞʝʥʠʝ ʧʦʞʥʠʚʥʳʭ 

ʦʩʪʘʪʢʦʚ, ʧʦʩʝʚ ʦʟʠʤʳʭ ʢʫʣʴʪʫʨ ʚ ʦʧʪʠʤʘʣʴʥʦ ʧʦʟʜ-

ʥʠʝ ʩʨʦʢʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʨʦʪʢʦʩʪʝʙʝʣʴʥʳʭ ʩʦʨ-

ʪʦʚ, ʦʙʨʘʙʦʪʢʘ ʨʘʩʪʝʥʠʡ ʠ ʩʝʤʷʥ ʬʫʥʛʠʮʠʜʘʤʠ. ɼʣʷ 

ʙʦʨʴʙʳ ʩ ʬʠʪʦʧʘʪʦʛʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʩʦ-

ʚʨʝʤʝʥʥʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪ 

ʨʘʟʣʠʯʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ, ʦʜʥʘʢʦ ʙʦʣʴ-

ʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʠʤʝʶʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʵʢʦʣʦʛʠʶ, ʪʘʢ ʢʘʢ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʧʦʯʚʝ ʠ ʪʦʢ-

ʩʠʯʥʳ ʜʣʷ ʚʳʩʰʠʭ ʞʠʚʦʪʥʳʭ, ʘ ʫ ʧʘʪʦʛʝʥʦʚ ʧʦʩʪʝ-

ʧʝʥʥʦ ʬʦʨʤʠʨʫʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʬʫʥʛʠʮʠʜʘʤ 

[9].  

ʋʥʠʢʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʤʦʛʫʪ ʩʪʘʪʴ ʵʥʜʦʬʠʪʳ - 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʢʘʢ çʩʧʦʩʦʙʥʳʝ 

ʞʠʪʴ ʚ ʪʢʘʥʷʭ ʨʘʩʪʝʥʠʡ, ʥʝ ʚʳʟʳʚʘʷ ʫ ʥʠʭ ʙʦʣʝʟ-

ʥʝʡè [10]. ʇʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʙʣʘʛʦʜʘʨʷ 

ʪʦʤʫ, ʯʪʦ ʫ ʨʷʜʘ ʙʘʢʪʝʨʠʡ, ʪʝʩʥʦ ʩʦʩʫʱʝʩʪʚʫʶʱʠʭ 

ʩ ʨʘʩʪʝʥʠʷʤʠ, ʙʳʣʠ ʟʘʤʝʯʝʥʳ ʨʦʩʪ-ʩʪʠʤʫʣʠʨʫʶ-

ʱʠʝ, ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʠʝ ʠ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ, ʥʘ ʠʭ ʦʩʥʦʚʝ ʩʪʘʣʠ ʩʦʟʜʘʚʘʪʴ ʙʠʦʧʨʝʧʘ-

ʨʘʪʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʩʥʠʟʠʪʴ ʯʠʩʣʦ 

ʬʠʪʦʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ [9].  

ʆʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʦʙʲʝʢ-

ʪʦʚ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ (ʢʦʤʤʝʨʯʝʩʢʦʛʦ) ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʙʠʦʧʨʝʧʘʨʘʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʢʪʠʚʥʦ ʠʩ-

ʧʦʣʴʟʫʝʤʳʭ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ, ʷʚ-

ʣʷʶʪʩʷ ʰʪʘʤʤʳ ʙʘʢʪʝʨʠʡ ʨʦʜʘ Bacillus. ʀʭ 

ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥʪʦʚ ʙʠʦʧʨʝ-

ʧʘʨʘʪʦʚ ʦʙʫʩʣʦʚʣʝʥʘ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʨʘʟʦʚʳʚʘʪʴ 

ʩʧʦʨʳ, ʫʩʪʦʡʯʠʚʳʝ ʢ ʧʦʚʨʝʞʜʘʶʱʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ 

ʠ ʜʣʠʪʝʣʴʥʦ ʩʦʭʨʘʥʷʶʱʠʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ [3]. 
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ʊʘʢ, ʩʨʝʜʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʬʠʪʦʟʘ-

ʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ ʜʦʢʘʟʘʥʳ ʜʣʷ Bacillus subtilis 26ɼ 

ʧʨʝʧʘʨʘʪʘ ʌʠʪʦʩʧʦʨʠʥ-ʄ (ɹʘʰʠʥʢʦʤ, ʈʦʩʩʠʷ).  

ɿʘʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʩʪʝʧʝʥʠ ʢʦʣʦʥʠʟʘʮʠʠ ʢʦʨ-

ʥʝʡ ʭʣʦʧʯʘʪʥʠʢʘ ʛʨʠʙʘʤʠ ʨʦʜʘ Fusarium ʠ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʦʩʣʘʙʣʝʥʠʝ ʚʠʣʪʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʵʥʜʦʬʠʪ-

ʥʳʤʠ ʰʪʘʤʤʘʤʠ B. subtilis, ʚʳʜʝʣʝʥʥʳʤʠ ʠʟ ʵʪʦʡ 

ʢʫʣʴʪʫʨʳ [7]. ʊʘʢ ʞʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʙʘʢʪʝʨʠʠ 

B. subtilis PTA-271 ʩʧʦʩʦʙʥʳ ʚʳʟʳʚʘʪʴ ʠʤʤʫʥʠʪʝʪ 

ʫ ʚʠʥʦʛʨʘʜʥʦʡ ʣʦʟʳ ʠ ʟʘʱʠʱʘʪʴ ʦʪ ʧʘʪʦʛʝʥʥʦʛʦ 

ʛʨʠʙʘ N. parvum [13]. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʧʰʝʥʠʮʳ ʨʘʟ-

ʣʠʯʥʳʤʠ ʰʪʘʤʤʘʤʠ B. subtilis ʠ ʠʭ ʤʝʪʘʙʦʣʠʪʘʤʠ 

ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʰʪʘʤʤ E1R-j ʟʥʘʯʠʪʝʣʴʥʦ ʧʦ-

ʜʘʚʣʷʝʪ ʧʨʦʨʘʩʪʘʥʠʝ ʢʦʥʠʜʠʡ ʚʦʟʙʫʜʠʪʝʣʷ ʤʫʯʥʠ-

ʩʪʦʡ ʨʦʩʳ Blumeria graminis f. sp. tritici, ʚʳʟʳʚʘʝʪ 

ʨʘʟʨʳʚ ʠ ʜʝʬʦʨʤʘʮʠʶ ʝʛʦ ʟʘʨʦʜʳʰʝʚʳʭ ʪʨʫʙʦʢ, 

ʪʝʤ ʩʘʤʳʤ ʩʫʱʝʩʪʚʝʥʥʦ ʪʦʨʤʦʟʷ ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ 

[12]. 

ʉʨʝʜʠ ʤʝʪʘʙʦʣʠʪʦʚ ʵʥʜʦʬʠʪʥʳʭ ʙʘʢʪʝʨʠʡ 

ʤʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʩ ʩʘʤʳʤʠ 

ʨʘʟʣʠʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʂʦʛʜʘ ʫʯʸʥʳʝ ʦʙʥʘʨʫ-

ʞʠʣʠ, ʯʪʦ ʨʷʜ ʙʘʢʪʝʨʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ B. subtilis, ʩʧʦ-

ʩʦʙʥʳ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʚʝ-

ʱʝʩʪʚʘ ʧʝʧʪʠʜʥʦʡ ʧʨʠʨʦʜʳ, ʦʥʠ ʩʪʘʣʠ ʘʢʪʠʚʥʦ ʠʟʫ-

ʯʘʪʴ ʠʭ ʧʨʠʨʦʜʫ. ʊʘʢ ʙʳʣ ʦʪʢʨʳʪ ʥʦʚʳʡ ʢʣʘʩʩ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʤʦʣʝʢʫʣ ï ʣʠʧʦʧʝʧʪʠʜʳ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʦʝ ʩʦʝʜʠ-

ʥʝʥʠʝ ʠʟ ʧʝʧʪʠʜʘ ʩ çʭʚʦʩʪʦʤè ʞʠʨʥʦʡ ʢʠʩʣʦʪʳ. ʃʠ-

ʧʦʧʝʧʪʠʜʳ ʦʙʣʘʜʘʶʪ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʙʠʦʣʦʛʠ-

ʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʯʪʦ ʩʚʷʟʳʚʘʶʪ ʩ ʠʭ ʤʝʤʙʨʘʥʦ-

ʪʨʦʧʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʚʳʟʳʚʘʶʱʠʤʠ ʥʘʨʫʰʝʥʠʝ 

ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʝʤʙʨʘʥ, ʥʦ ʝʩʪʴ 

ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʦʥʠ ʚ ʢʨʘʡʥʝ ʥʠʟʢʠʭ ʢʦʥʮʝʥʪʨʘ-

ʮʠʷʭ ʤʦʛʫʪ ʘʢʪʠʚʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʥʝʢʦʪʦʨʳʭ ʟʘʱʠʪ-

ʥʳʭ ʛʝʥʦʚ [2].  

 ʐʪʘʤʤ B. spp. SS-12.6 ʠ ʣʠʧʦʧʝʧʪʠʜʳ, ʚʳʜʝ-

ʣʝʥʥʳʝ ʠʟ ʝʛʦ ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ ʬʠʣʴʪʨʘʪʘ, ʧʨʦʷʚ-

ʣʷʣʠ ʩʭʦʜʥʳʝ ʘʥʪʠʬʫʥʛʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʦʪʠʚ 

ʧʷʪʥʘʜʮʘʪʠ ʚʠʜʦʚ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ [11], ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʣʠʧʦʧʝʧʪʠʜʦʚ ʚ ʘʥ-

ʪʠʬʫʥʛʘʣʴʥʦʤ ʜʝʡʩʪʚʠʠ ʵʥʜʦʬʠʪʥʳʭ ʙʘʢʪʝʨʠʡ. ɹʫ-

ʜʫʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʝʬʠʮʠʪʥʳʭ 

ʧʦ ʣʠʧʦʧʝʧʪʠʜʘʤ ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʡ ʧʦʤʦʛʫʪ ʧʦ-

ʥʷʪʴ ʪʦʥʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʣʠʧʦ-

ʧʝʧʪʠʜʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʢʣʝʪʢʘʤʠ ʨʘʩʪʝʥʠʡ ʠ 

ʛʨʠʙʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʠʩʳʚʘʷ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʨʦʣʴ 

ʙʘʢʪʝʨʠʡ-ʘʥʪʘʛʦʥʠʩʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʳ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ 

ʥʦʚʳʭ ʙʠʦʧʨʝʧʘʨʘʪʦʚ. ʇʦʠʩʢ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ 

ʵʥʜʦʬʠʪʥʳʭ ʰʪʘʤʤʦʚ, ʧʝʨʝʥʦʩ çʧʦʣʝʟʥʳʭè ʛʝʥʦʚ ʚ 

ʥʠʭ ʠʟ ʜʨʫʛʠʭ ʭʦʟʷʡʩʪʚʝʥʥʦ ʟʥʘʯʠʤʳʭ ʚʠʜʦʚ ʙʘʢʪʝ-

ʨʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʟʜʘʥʠʶ ʥʘ ʠʭ ʦʩʥʦʚʝ ʙʠʦʧʨʝ-

ʧʘʨʘʪʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʟʘ-

ʱʠʪʳ ʨʘʩʪʝʥʠʡ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʩʨʝʜʩʪʚʘ ʈʌʌʀ ʚ ʨʘʤʢʘʭ 

ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ ʈʌʌʀ-ʦʬʠ ˉ 17-29-08014. 
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ɸʥʥʦʪʘʮʠʷ. 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʘʥ ʘʥʘʣʠʟ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ 

ʠ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʟʘ 2018 ʛ. ʥʘ ʧʨʠʤʝʨʝ ʨʘʟʤʝʱʝʥʥʳʭ ʘʢʪʦʚ ʃʇʆ ʥʘ ʩʘʡʪʘʭ ʠʩʧʦʣ-

ʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʠ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʟʘʢʣʶʯʝʥʠʡ ʥʘ ʥʠʭ.  

Abstract. 

This article describes the analysis of forest pathology situation in the Central Federal district and northwest-

ern Federal district for the period of 2018 for example, hosted acts of LPO on the websites of the Executive power 

and prepared opinions on them. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ, ʘʢʪ ʃʇʆ, ʥʘʟʥʘʯʝʥʥʳʝ ʉʆʄ. 

Key words: forest pathological situation, act of LPO, appointed by COM. 

 

ʎʝʣʴ: ʛʣʘʚʥʘʷ ʮʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʧʨʦʘʥʘʣʠ-

ʟʠʨʦʚʘʪʴ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʚ ʎʌʆ ʠ 

ʉɿʌʆ ʟʘ 2018 ʛ. ʥʘ ʧʨʠʤʝʨʝ ʘʢʪʦʚ ʃʇʆ ʠ ʧʦʜʛʦʪʦʚ-

ʣʝʥʥʳʭ ʥʘ ʥʠʭ ʟʘʢʣʶʯʝʥʠʡ, ʧʦʥʷʪʴ ʦʩʥʦʚʥʳʝ ʧʨʦ-

ʙʣʝʤʳ ʠ ʧʨʝʜʣʦʞʠʪʴ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ˉ 

455-ʌɿ çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʃʝʩʥʦʡ ʢʦʜʝʢʩ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʯʘʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʘʱʠʪʳ ʣʝʩʦʚ ʦʪ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟ-

ʤʦʚè ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʧʨʦʮʝʜʫʨʳ ʢʦʥʪʨʦʣʷ ʟʘ ʜʦʩʪʦ-

ʚʝʨʥʦʩʪʴʶ ʩʚʝʜʝʥʠʡ ʦ ʩʘʥʠʪʘʨʥʦʤ ʠ ʣʝʩʦʧʘʪʦʣʦʛʠ-

ʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʣʝʩʦʚ ʠ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʤʝʨʦ-

ʧʨʠʷʪʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʘʢʪʘʤʠ 

ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ (ʜʘʣʝʝ ï ʃʇʆ). 

1. ʉɺɽɼɽʅʀʗ ʆ ʈɸɿʄɽʑɽʅʅʓʍ 
ɸʂʊɸʍ ʃʇʆ ʀ ʇʆɼɻʆʊʆɺʃɽʅʅʓʍ ʅɸ 

ʅʀʍ ɿɸʂʃʖʏɽʅʀʗʍ ɿɸ 2017 ɻʆɼ ʇʆ ʎʌʆ 

ʀ ʉɿʌʆ 

1.1 ʎʝʥʪʨʘʣʴʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ 

ɺʩʝʛʦ ʟʘ 2018 ʛʦʜ ʥʘ ʩʘʡʪʘʭ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠ-

ʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʨʘʟʤʝʱʝʥʦ 21 

094 ʘʢʪʦʚ ʃʇʆ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʢʪʦʚ 

ʙʳʣʦ ʨʘʟʤʝʱʝʥʦ ʧʦ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ï 3 266 ʘʢ-

ʪʦʚ (15,5%), ʥʘʠʤʝʥʴʰʝʝ ï ʧʦ ʂʦʩʪʨʦʤʩʢʦʡ ʦʙʣʘʩʪʠ 

(45 ʘʢʪʦʚ ʠʣʠ 0,2%). 

ɺ ʌɹʋ çʈʦʩʣʝʩʦʟʘʱʠʪʘè ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʟʘʢʣʶ-

ʯʝʥʠʡ ʧʦʩʪʫʧʠʣʦ 18 786 ʘʢʪʦʚ ʃʇʆ (89%), ʧʦ ʨʝ-

ʟʫʣʴʪʘʪʘʤ ʨʘʩʩʤʦʪʨʝʥʠʷ, ʢʦʪʦʨʳʭ ʙʳʣʦ ʧʦʜʛʦʪʦʚ-

ʣʝʥʦ ʠ ʥʘʧʨʘʚʣʝʥʦ 18 784 ʟʘʢʣʶʯʝʥʠʡ (99,9%), ʚ 

ʪʦʤ ʯʠʩʣʝ 2 417 ï ʦʪʨʠʮʘʪʝʣʴʥʳʭ (12,9%). ʅʘʠʙʦʣʴ-

ʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʘʢʣʶʯʝʥʠʡ ʧʦʜʛʦ-

ʪʦʚʣʝʥʦ ʧʦ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ï 702 ʰʪ. (3,8 %), 

ʥʘʠʤʝʥʴʰʝʝ ʧʦ ʆʨʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (4 ʰʪ. ʠʣʠ 0,02 

%). ʇʨʠʯʠʥʳ ʧʦʜʛʦʪʦʚʢʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʘʢʣʶʯʝ-

ʥʠʡ:  

- ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʩʚʝʜʝʥʠʡ ʜʘʥʥʳʤ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ï 229 

ʰʪ. (1,2%)  

- ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʩʚʝʜʝʥʠʡ ʪʘʢʩʘʮʠʦʥʥʳʤ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘʤ ʣʝʩʥʦʛʦ ʫʯʘʩʪʢʘ ï 146 ʰʪ. (0,8%). 

- ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʤʝʨʦʧʨʠʷ-

ʪʠʡ ʩʘʥʠʪʘʨʥʦʤʫ ʠ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷ-

ʥʠʶ ʣʝʩʦʚ ï 458 ʰʪ. (2,4%), 

- ʟʘʧʨʝʱʝʥʠʝ ʠʣʠ ʦʛʨʘʥʠʯʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴ-

ʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʤʝ-

ʨʦʧʨʠʷʪʠʡ ï 1584 ʰʪ. (8,4%). 

ʇʦʩʪʫʧʠʚʰʠʝ ʘʢʪʳ ʃʇʆ ʩʦʜʝʨʞʘʣʠ ʠʥʬʦʨʤʘ-

ʮʠʶ ʦ ʥʘʟʥʘʯʝʥʠʠ ʉʆʄ ʥʘ ʦʙʱʝʡ ʧʣʦʱʘʜʠ 

92 753,55 ʛʘ, ʠʟ ʥʠʭ: ʩʧʣʦʰʥʳʝ ʩʘʥʠʪʘʨʥʳʝ ʨʫʙʢʠ ï 

18 668,28 ʛʘ (20,1%), ʚʳʙʦʨʦʯʥʳʝ ʩʘʥʠʪʘʨʥʳʝ 

ʨʫʙʢʠ ï 63 979,21 ʛʘ (68,9%) ʠ ʫʙʦʨʢʘ ʥʝʣʠʢʚʠʜʥʦʡ 

ʜʨʝʚʝʩʠʥʳ ï 10 073,46 ʛʘ (11%). ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʟʘ-

ʢʣʶʯʝʥʠʷ ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʥʘ ʘʢʪʳ ʃʇʆ, ʩʦʜʝʨ-

ʞʘʱʠʝ ʜʘʥʥʳʝ ʦ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʦʙʲʝʤʘʭ ʉʆʄ 

ʥʘ ʦʙʱʝʡ ʧʣʦʱʘʜʠ 8 973, 21 ʛʘ (9,7% ʦʪ ʧʣʦʱʘʜʠ 

ʥʘʟʥʘʯʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ), ʚ ʪʦʤ ʯʠʩʣʝ ʩʧʣʦʰʥʳʝ 

ʩʘʥʠʪʘʨʥʳʝ ʨʫʙʢʠ ï 2 007,6 ʛʘ (10,7% ʦʪ ʧʣʦʱʘʜʠ 

ʥʘʟʥʘʯʝʥʥʳʭ ʩʧʣʦʰʥʳʭ ʩʘʥʠʪʘʨʥʳʭ ʨʫʙʦʢ), ʚʳʙʦ-

ʨʦʯʥʳʝ ʩʘʥʠʪʘʨʥʳʝ ʨʫʙʢʠ ï 2 065,92 ʛʘ (3,2% ʦʪ 

ʧʣʦʱʘʜʠ ʥʘʟʥʘʯʝʥʥʳʭ ʚʳʙʦʨʦʯʥʳʭ ʩʘʥʠʪʘʨʥʳʭ ʨʫ-

ʙʦʢ) ʠ ʫʙʦʨʢʘ ʥʝʣʠʢʚʠʜʥʦʡ ʜʨʝʚʝʩʠʥʳ ï 4 899,69 ʛʘ 

(48,6% ʦʪ ʧʣʦʱʘʜʠ ʥʘʟʥʘʯʝʥʥʦʡ ʫʙʦʨʢʠ ʥʝʣʠʢʚʠʜ-

ʥʦʡ ʜʨʝʚʝʩʠʥʳ). 

ʅʘʠʙʦʣʴʰʘʷ ʧʣʦʱʘʜʴ ʥʘʟʥʘʯʝʥʥʳʭ ʉʆʄ ʧʦ 

ʘʢʪʘʤ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʟʘʢʣʶʯʝʥʠʷʤʠ ʦʪʤʝʯʝʥʘ 

ʧʦ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ï 2 811,22 ʛʘ (3%), ʥʘʠʤʝʥʴ-

ʰʘʷ ï ʧʦ ʆʨʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (19,3 ʛʘ ʠʣʠ 0,02%). 
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ʇʦ ʜʘʥʥʳʤ ʘʢʪʦʚ ʃʇʆ, ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ ʦʬʠ-
ʮʠʘʣʴʥʳʭ ʩʘʡʪʘʭ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ 
ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʫʧʦʣʥʦʤʦʯʝʥ-
ʥʳʭ ʚ ʦʙʣʘʩʪʠ ʣʝʩʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʠʟ ʟʘʧʣʘʥʠʨʦʚʘʥ-
ʥʳʭ 124 200,5 ʛʘ ʃʇʆ ʟʘ 2018 ʛʦʜ ʧʨʦʚʝʜʝʥʳ ʥʘ 
ʧʣʦʱʘʜʠ 186 142,47 ʛʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 149,9% ʦʪ ʟʘ-
ʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ʦʙʲʝʤʘ. ʅʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʚʳ-
ʧʦʣʥʝʥʠʷ ʦʙʲʝʤʦʚ ʃʇʆ ʦʪʤʝʯʝʥ ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘ-
ʩʪʠ ï ʃʇʆ ʧʨʦʚʝʜʝʥʳ ʥʘ ʧʣʦʱʘʜʠ 32 304,5 ʛʘ ʧʨʠ 
ʧʣʘʥʝ 22 050,0 ʛʘ (146,5 %). ʊʘʢʞʝ ʚʩʝ ʩʫʙʲʝʢʪʳ 
ʎʌʆ ʧʨʝʚʳʩʠʣʠ ʦʙʲʝʤʳ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʃʇʆ. 

1.2. ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ 
ɺʩʝʛʦ ʟʘ 2018 ʛʦʜ ʥʘ ʩʘʡʪʘʭ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠ-

ʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 
ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʨʘʟʤʝʱʝʥʦ 
2 945 ʘʢʪʦʚ ʃʇʆ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʢʪʦʚ 
ʙʳʣʦ ʨʘʟʤʝʱʝʥʦ ʧʦ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ï 1 457 
ʘʢʪʦʚ (49,5%), ʥʘʠʤʝʥʴʰʝʝ ʧʦ ʅʝʥʝʮʢʦʤʫ ɸʆ - 1 
ʘʢʪʘ (0,1%). 
ɺ ʌɹʋ çʈʦʩʣʝʩʦʟʘʱʠʪʘè ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʟʘʢʣʶ-

ʯʝʥʠʡ ʧʦʩʪʫʧʠʣʦ 2 940 ʘʢʪʦʚ ʃʇʆ (99,9%), ʧʦ ʨʝ-
ʟʫʣʴʪʘʪʘʤ ʨʘʩʩʤʦʪʨʝʥʠʷ, ʢʦʪʦʨʳʭ ʙʳʣʦ ʧʦʜʛʦʪʦʚ-
ʣʝʥʦ ʠ ʥʘʧʨʘʚʣʝʥʦ 2 926 ʟʘʢʣʶʯʝʥʠʡ (99,9%), ʚ ʪʦʤ 
ʯʠʩʣʝ 199 ï ʦʪʨʠʮʘʪʝʣʴʥʳʭ (6,8%). ʅʘʠʙʦʣʴʰʝʝ ʢʦ-
ʣʠʯʝʩʪʚʦ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʘʢʣʶʯʝʥʠʡ ʧʦʜʛʦʪʦʚʣʝʥʦ 
ʧʦ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ï 125 (4,3%), ʥʘʠʤʝʥʴ-
ʰʝʝ ʧʦ ʅʝʥʝʮʢʦʤʫ ɸʆ - 0 (0%).  
ʇʨʠʯʠʥʳ ʧʦʜʛʦʪʦʚʢʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʘʢʣʶʯʝ-

ʥʠʡ:  
- ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʩʚʝʜʝʥʠʡ ʜʘʥʥʳʤ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ï 6 
ʰʪ. (3,0%), 

- ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʩʚʝʜʝʥʠʡ ʪʘʢʩʘʮʠʦʥʥʳʤ ʭʘ-
ʨʘʢʪʝʨʠʩʪʠʢʘʤ ʣʝʩʥʦʛʦ ʫʯʘʩʪʢʘ ï 14 ʰʪ. (7,0%), 

- ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʤʝʨʦʧʨʠʷ-
ʪʠʡ ʩʘʥʠʪʘʨʥʦʤʫ ʠ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷ-
ʥʠʶ ʣʝʩʦʚ ï 70 ʰʪ. (35,0%), 

- ʟʘʧʨʝʱʝʥʠʝ ʠʣʠ ʦʛʨʘʥʠʯʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴ-
ʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʤʝ-
ʨʦʧʨʠʷʪʠʡ ï 109 ʰʪ. (55,0%).  
ʇʦʩʪʫʧʠʚʰʠʝ ʘʢʪʳ ʃʇʆ ʩʦʜʝʨʞʘʣʠ ʠʥʬʦʨʤʘ-

ʮʠʶ ʦ ʥʘʟʥʘʯʝʥʠʠ ʉʆʄ ʥʘ ʦʙʱʝʡ ʧʣʦʱʘʜʠ 11 950, 
91 ʛʘ, ʠʟ ʥʠʭ: ʩʧʣʦʰʥʳʝ ʩʘʥʠʪʘʨʥʳʝ ʨʫʙʢʠ ï 
6 844,09 ʛʘ (57,3%), ʚʳʙʦʨʦʯʥʳʝ ʩʘʥʠʪʘʨʥʳʝ ʨʫʙʢʠ 
ï 3 574,42 ʛʘ (29,9%), ʠ ʫʙʦʨʢʘ ʥʝʣʠʢʚʠʜʥʦʡ ʜʨʝʚʝ-
ʩʠʥʳ 1 532,4 ʛʘ (12,8%). ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʟʘʢʣʶʯʝ-
ʥʠʷ ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʥʘ ʘʢʪʳ ʃʇʆ, ʩʦʜʝʨʞʘʱʠʝ 
ʜʘʥʥʳʝ ʦ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʦʙʲʝʤʘʭ ʉʆʄ ʥʘ ʦʙʱʝʡ 
ʧʣʦʱʘʜʠ 1 689,01 ʛʘ (14,1% ʦʪ ʧʣʦʱʘʜʠ ʥʘʟʥʘʯʝʥ-
ʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ), ʚ ʪʦʤ ʯʠʩʣʝ ʩʧʣʦʰʥʳʝ ʩʘʥʠʪʘʨ-
ʥʳʝ ʨʫʙʢʠ 913,71 ʛʘ (13,4% ʦʪ ʧʣʦʱʘʜʠ ʥʘʟʥʘʯʝʥ-
ʥʳʭ ʩʧʣʦʰʥʳʭ ʩʘʥʠʪʘʨʥʳʭ ʨʫʙʦʢ), ʚʳʙʦʨʦʯʥʳʝ ʩʘ-
ʥʠʪʘʨʥʳʝ ʨʫʙʢʠ ï 526,9 ʛʘ (14,7% ʦʪ ʧʣʦʱʘʜʠ 
ʥʘʟʥʘʯʝʥʥʳʭ ʚʳʙʦʨʦʯʥʳʭ ʩʘʥʠʪʘʨʥʳʭ ʨʫʙʦʢ) ʠ 
ʫʙʦʨʢʘ ʥʝʣʠʢʚʠʜʥʦʡ ʜʨʝʚʝʩʠʥʳ ï 248,4 ʛʘ (16,2% ʦʪ 
ʧʣʦʱʘʜʠ ʥʘʟʥʘʯʝʥʥʦʡ ʫʙʦʨʢʠ ʥʝʣʠʢʚʠʜʥʦʡ ʜʨʝʚʝ-
ʩʠʥʳ). 
ʅʘʠʙʦʣʴʰʘʷ ʧʣʦʱʘʜʴ ʥʘʟʥʘʯʝʥʥʳʭ ʉʆʄ ʧʦ 

ʘʢʪʘʤ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʟʘʢʣʶʯʝʥʠʷʤʠ ʦʪʤʝʯʝʥʘ 
ʧʦ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ï 704,88 ʛʘ (41,7%), 
ʥʘʠʤʝʥʴʰʘʷ ï ʧʦ ʅʝʥʝʮʢʦʤʫ ɸʆ - 0 ʛʘ. ʇʦ ʅʝʥʝʮ-
ʢʦʤʫ ɸʆ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʘʢʣʶʯʝʥʠʷ ʦʪʩʫʪʩʪʚʫʶʪ.  
ʇʦ ʜʘʥʥʳʤ ʘʢʪʦʚ ʃʇʆ, ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ ʦʬʠ-

ʮʠʘʣʴʥʳʭ ʩʘʡʪʘʭ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ 

ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʫʧʦʣʥʦʤʦʯʝʥ-
ʥʳʭ ʚ ʦʙʣʘʩʪʠ ʣʝʩʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʠʟ ʟʘʧʣʘʥʠʨʦʚʘʥ-
ʥʳʭ 33 240,5 ʛʘ ʃʇʆ ʟʘ 2018 ʛʦʜ ʧʨʦʚʝʜʝʥʳ ʥʘ ʧʣʦ-
ʱʘʜʠ 22 465,39 ʛʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 67,6 % ʦʪ ʟʘʧʣʘ-
ʥʠʨʦʚʘʥʥʦʛʦ ʦʙʲʝʤʘ. ʅʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ 
ʚʳʧʦʣʥʝʥʠʷ ʦʙʲʝʤʦʚ ʃʇʆ ʦʪʤʝʯʝʥ ʧʦ ʅʦʚʛʦʨʦʜ-
ʩʢʦʡ ʦʙʣʘʩʪʠ ï ʃʇʆ ʧʨʦʚʝʜʝʥʳ ʥʘ ʧʣʦʱʘʜʠ 2 512,7 
ʛʘ ʧʨʠ ʧʣʘʥʝ 2 000,0 ʛʘ (125,6 %). ʅʘʠʤʝʥʴʰʠʡ ʧʨʦ-
ʮʝʥʪ ʚʳʧʦʣʥʝʥʠʷ ʦʙʲʝʤʦʚ ʃʇʆ ʦʪʤʝʯʝʥ ʧʦ ʄʫʨ-
ʤʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠʟ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ 100,0 ʛʘ ʃʇʆ 
ʧʨʦʚʝʜʝʥʳ ʥʘ ʧʣʦʱʘʜʠ 0 ʛʘ (0 %). 

2. ʇʈʆɹʃɽʄʓ ʀ ʈɽʂʆʄɽʅɼɸʎʀʀ 
ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʥʳʝ ʤʦʤʝʥʪʳ ʧʨʠ ʩʦ-

ʩʪʘʚʣʝʥʠʠ, ʨʘʟʤʝʱʝʥʠʠ ʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʘʢʪʦʚ 
ʃʇʆ: 

1. ʈʘʟʤʝʱʝʥʠʝ ʘʢʪʦʚ ʃʇʆ ʥʘ ʩʘʡʪʘʭ ʦʨʛʘʥʦʚ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ 

1.1. ʉʪʨʫʢʪʫʨʘ ʩʘʡʪʘ 
1.2. ʉʦʛʣʘʩʥʦ ʧ.55 ʧʨʠʢʘʟʘ ʄʇʈ ˉ480 ʦʪ 

16.09.2016 ʚ ʪʝʯʝʥʠʠ 3-ʭ ʜʥʝʡ ʧʦʩʣʝ ʧʦʜʧʠʩʘʥʠʷ 
ʘʢʪʘ ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʟʤʝʱʝʥ ʥʘ ʩʘʡʪʝ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʤʝʱʝʥʠʝ ʘʢʪʦʚ 
ʃʇʆ ʟʘʜʥʠʤ ʯʠʩʣʦʤ. 

2. ʅʝʢʘʯʝʩʪʚʝʥʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʘʢʪʦʚ ʃʇʆ 
ʌʦʨʤʘ ʘʢʪʘ ʃʇʆ ʧʨʠʚʝʜʝʥʘ ʚ ʧʨʠʣ. 2 ʧʨʠʢʘʟʘ 

ʄʇʈ ˉ480 ʦʪ 16.09.2016, ʥʦ ʢʘʞʜʳʡ ʩʫʙʲʝʢʪ 
ʦʬʦʨʤʣʷʝʪ ʘʢʪʳ ʃʇʆ ʧʦ-ʩʚʦʝʤʫ. 

3. ʉʣʦʞʥʦʩʪʴ ʪʦʣʢʦʚʘʥʠʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦ-
ʚʳʭ ʘʢʪʦʚ 

ʈʝʢʦʤʝʥʜʘʮʠʠ: 
1. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʩʦʩʪʘʚʣʝʥʠʝ ʘʢʪʘ 

ʃʇʆ 
2. ɽʜʠʥʘʷ ʫʪʚʝʨʞʜʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʘʡʪʦʚ ʦʨ-

ʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʠ ʬʦʨʤʘ ʨʘʟʤʝʱʝ-
ʥʠʷ ʥʘ ʥʠʭ ʘʢʪʦʚ ʃʇʆ 

3. ɽʜʠʥʘʷ ʤʝʪʦʜʠʢʘ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʘʢʪʦʚ 
ʃʇʆ ʠ ʧʦʜʛʦʪʦʚʢʝ ʥʘ ʥʠʭ ʟʘʢʣʶʯʝʥʠʡ. 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
1. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ "ʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ 

ʚ ʃʝʩʥʦʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʯʘʩʪʠ ʩʦ-
ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʘʱʠʪʳ ʣʝʩʦʚ ʦʪ 
ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ" ʦʪ 30.12.2015 N 455-ʌɿ. 
2. ʇʨʠʢʘʟ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʠ ʵʢʦʣʦʛʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 16.09.2016 N 
480 "ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʦʨʷʜʢʘ ʧʨʦʚʝʜʝʥʠʷ ʣʝʩʦʧʘ-
ʪʦʣʦʛʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʠ ʬʦʨʤʳ ʘʢʪʘ ʣʝʩʦʧʘ-
ʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ". 
3. ʇʨʠʢʘʟ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʠ ʵʢʦʣʦʛʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 12.09.2016 ʛ. 
ˉ 470 "ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘʚʠʣ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʝ-
ʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 
ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ". 
4. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 

12.11.2016 N 1158 "ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʦʣʦʞʝʥʠʷ ʦʙ 
ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʢʦʥʪʨʦʣʷ ʟʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ʩʚʝʜʝ-
ʥʠʡ ʦ ʩʘʥʠʪʘʨʥʦʤ ʠ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ 
ʣʝʩʦʚ ʠ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴʶ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʝʜʫʩʤʦʪ-
ʨʝʥʥʳʭ ʘʢʪʘʤʠ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ, 
ʫʪʚʝʨʞʜʝʥʥʳʤʠ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʛʦʩʫ-
ʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-
ʮʠʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤʠ ʧʝʨʝʜʘʥʥʳʝ ʠʤ ʧʦʣʥʦʤʦ-
ʯʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʣʝʩʥʳʭ ʦʪʥʦ-
ʰʝʥʠʡ" 
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ʇʘʩʝʢʘ ɸ.ɻ. 

ʉʪʫʜʝʥʪ, ʄʳʪʠʱʠʥʩʢʠʡ ʬʠʣʠʘʣ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ 
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ʂʦʙʷʢʦʚ ɸ.ɺ., 
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ANALYSIS OF GEOBOTANICAL INFORMATION IN THE NP "LOWER KAMA AND THE 

FORMATION OF A DATABASE FOR THE STUDY OF ANTHROPOTOLERANITY OF 

VEGETATION OF THE LOWER TIERS  

 

ɸʥʥʦʪʘʮʠʷ. 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʛʝʦʙʦʪʘʥʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚ ʅʇ çʅʠʞʥʷʷ ʂʘʤʘè, ʦʙʨʘʙʦʪʘʥ-

ʥʘʷ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʠʢʠ ʉ.ʃ. ʈʳʩʠʥʘ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʠ ʦʢʦʣʦ 300 ʚʠʜʦʚ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩ-

ʪʝʥʠʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ. 

Abstract. 

This article analyzed the geobotanical information in the NP "Lower Kama", processed using the methods of 

S.L. Rysin. The object of the study were about 300 species of herbaceous plants growing in the park. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʙʦʪʘʥʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʘʥʪʨʦʧʦʪʦʣʝʨʘʥʪʥʦʩʪʴ. 

Key words: geobotanical information, anthropotolerance. 

 

ɺʝʜʝʥʠʝ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ ʫʨʙʘʥʠʟʠʨʦʚʘʥ-

ʥʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʅʇ çʅʠʞʥʷʷ 

ʂʘʤʘè) ʜʦʣʞʥʦ ʙʳʪʴ ʚʳʩʦʢʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ. 

ʃʝʩʦʫʩʪʨʦʡʩʪʚʦ ʟʜʝʩʴ ʥʝ ʜʦʣʞʥʦ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ 

ʪʘʢʩʘʮʠʦʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʥʘʩʘʞʜʝʥʠʡ. ʅʝʦʙ-

ʭʦʜʠʤʘ ʧʦʜʨʦʙʥʘʷ ʦʮʝʥʢʘ ʢʘʞʜʦʛʦ ʚʳʜʝʣʘ, ʚʢʣʶʯʘ-

ʶʱʘʷ ʦʮʝʥʢʫ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩ ʨʝʢʦ-

ʤʝʥʜʘʮʠʷʤʠ ʧʦ ʝʛʦ ʩʦʭʨʘʥʝʥʠʶ ʠ ʧʦʚʳʰʝʥʠʶ. 

ʇʨʦʙʣʝʤʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʨʝʛʠʦʥʘ 

ʅʠʞʥʷʷ ʂʘʤʘ. ʕʪʦʪ ʨʝʛʠʦʥ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʫʥʠ-

ʢʘʣʴʥʳʭ ʚ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʪʝʨʨʠʪʦ-

ʨʠʡ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. ɿʜʝʩʴ ʧʨʦʭʦʜʠʪ ʶʞʥʘʷ 

ʛʨʘʥʠʮʘ ʪʘʡʛʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʦʨʝʘʣʴʥʳʭ ʚʠ-

ʜʦʚ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʘʷ ʙʦʛʘʪʩʪʚʦ ʠ ʩʚʦʝʦʙʨʘʟʠʝ 

ʬʣʦʨʳ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʵʪʦʛʦ ʨʝʛʠʦʥʘ. ʅʝʩʤʦʪʨʷ 

ʥʘ ʙʦʛʘʪʩʪʚʦ ʬʣʦʨʳ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚ ʵʪʦʪ ʨʝʛʠʦʥ ʜʦ ʩʠʭ ʧʦʨ ʠʟʫʯʝʥ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʪʝʨʨʠʪʦʨʠʠ 

ʚ ʨʘʟʚʠʪʠʠ ʨʝʢʨʝʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ 

ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʂʘʢ 

ʧʨʘʚʠʣʦ ʦʮʝʥʢʘ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚʩʝʛʜʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʙʣʦʢʘʤ ʧʘʨʘʤʝʪʨʦʚ. 

ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʨʘʟʣʠʯʥʳ ʜʣʷ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʨʝ-

ʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʨʝʰʘʶʪʩʷ ʦʧʨʝʜʝ-

ʣʝʥʥʳʝ ʟʘʜʘʯʠ: 

-ʉʦʩʪʘʚʠʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠ-

ʪʝʣʴʥʦʩʪʠ ʧʦ ʙʘʣʣʘʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʨʦʧʦʛʝʥ-

ʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ  

-ʇʨʦʚʝʨʢʘ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʥʘʟʚʘʥʠʡ ʚ plant list  

-ɺʥʝʜʨʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʚ ʤʝʪʦʜʠʢʫ ʦʮʝʥʢʠ ʨʝ-

ʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ  

Plant list - ʵʪʦ ʨʘʙʦʯʠʡ ʩʧʠʩʦʢ ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ 

ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. ʊʫʪ ʧʨʠʚʦʜʠʪʩʷ ʜʦʧʫʩʪʠʤʦʝ ʣʘʪʠʥ-

ʩʢʦʝ ʥʘʟʚʘʥʠʝ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʩʦ ʩʩʳʣʢʘʤʠ 

ʥʘ ʚʩʝ ʩʠʥʦʥʠʤʳ, ʧʦ ʢʦʪʦʨʳʤ ʵʪʦʪ ʚʠʜ ʠʟʚʝʩʪʝʥ. 

ʆʢʦʣʦ 20% ʥʘʟʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʥʝʨʘʟʨʝʰʝʥʥʳʤʠ, 

ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ ʥʝ 

ʧʨʝʜʦʩʪʘʚʠʣʠ ʥʠʢʘʢʠʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʠʣʠ ʤʥʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʣʠ ʩʯʠʪʘʪʴ ʵʪʦ ʠʤʷ ʧʨʠ-

ʥʷʪʳʤ ʠʣʠ ʥʝʪ.  

ɼʣʷ ʠʟʫʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʶʙʦʡ ʵʢʦʩʠʩʪʝʤʳ 

ʢ ʨʝʢʨʝʘʮʠʦʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʚʩʪʘʝʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʨʝʰʝʥʠʷ ʜʚʫʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʟʘʜʘʯ: 

1.ʆʮʝʥʢʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʪʦ-

ʣʝʨʘʥʪʥʦʩʪʠ ʨʘʩʪʝʥʠʡ 

2.ʆʮʝʥʢʘ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʠ-

ʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. 

ɽʩʣʠ ʧʝʨʚʘʷ ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘ-

ʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ʦʮʝʥʢʠ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʫʩʪʦʡ-

ʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ, ʪʦ ʜʣʷ ʨʝʰʝʥʠʷ ʚʪʦʨʦʡ ʙʳʣʦ 

ʧʨʝʜʣʦʞʝʥʦ ʩʦʢʨʘʱʝʥʠʝ. ʏʠʩʣʦ ʦʮʝʥʦʯʥʳʭ ʙʘʣʣʦʚ 

ʙʳʣʦ ʩʦʢʨʘʱʝʥʦ ʩ 5 ʜʦ 3, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ 

ʠʟʣʠʰʥʝʡ ç ʜʨʦʙʥʦʩʪʠè ʦʮʝʥʦʢ, ʟʘʪʨʫʜʥʷʶʱʝʡ 

ʧʨʠʥʷʪʠʝ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ. ɺ ʧʦʩʣʝʜʫʶʱʝʡ ʨʘ-

ʙʦʪʝ ʚʩʝ ʚʠʜʳ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʧʦ ʩʪʝʧʝʥʠ ʠʭ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʨʝʢʨʝʘʮʠʦʥʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ ʤʦʞʥʦ ʙʫʜʝʪ ʨʘʟʜʝʣʠʪʴ ʥʘ 3 ʦʩʥʦʚʥʳʝ 

ʛʨʫʧʧʳ (ʪʘʙʣ. 1). 
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ʊʘʙʣʠʮʘ 1 

ɻʨʫʧʧʘ ʚʠʜʦʚ ɿʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʠʜʘ 

I 0 - 0,33 ɺʳʩʦʢʘʷ 

II  0,34 ï 0,66 ʉʨʝʜʥʷʷ 

III  0,67 ï 1,00 ʅʠʟʢʘʷ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ: 

1.ɹʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʧʨʦʚʝʨʢʘ ʧʨʘʚʠʣʴʥʦʩʪʠ 

ʥʘʧʠʩʘʥʠʷ ʚʩʝʭ ʚʠʜʦʚ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʠʩʩʣʝ-

ʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ  

2.ʉʦʩʪʘʚʣʝʥʘ ʪʘʙʣʠʮʘ, ʩʦʜʝʨʞʘʱʘʷ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʝ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦ ʙʘʣʣʘʤ 

ʫʩʪʦʡʯʠʚʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥ ʨʝʟʫʣʴʪʘʪ ʚ ʤʝʪʦ-

ʜʠʢʫ ʦʮʝʥʢʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ  

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ʈʳʩʠʥ ʉ.ʃ. ʌʠʪʦʠʥʜʠʢʘʮʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ 
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PROVIDING MICROCLIMATE AND ENVIRONMENTAL SAFETY IN ANIMAL FARMING  

 

ɸʥʥʦʪʘʮʠʷ: 

ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʚʳʰʝ-

ʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ, ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʦʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʠ ʥʘ ʟʘʱʠʪʫ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪ ʟʘʛʨʷʟʥʝʥʠʡ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʝʨʰʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʚʝʥʪʠʣʷʮʠʠ. 

Abstract: 

The intensification of technologies to ensure optimal microclimate is aimed at improving the productivity of 

animals, reducing energy consumption in the production process and protecting the environment from pollution 

through the use of advanced ventilation equipment. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄʠʢʨʦʢʣʠʤʘʪ, ʠʥʪʝʥʩʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

Key words: Microclimate, intensive technologies, environmental safety 

 

ʉʦʟʜʘʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʞʠ-

ʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʷʭ ʩʚʷʟʘʥʳ ʩ ʨʝʰʝʥʠʝʤ 

ʢʦʤʧʣʝʢʩʘ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠ ʥʘʨʷʜʫ 

ʩ ʧʦʣʥʦʮʝʥʥʳʤ ʢʦʨʤʣʝʥʠʝʤ ʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʷʶ-

ʱʠʤ ʬʘʢʪʦʨʦʤ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ, 

ʠʭ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʦʣʫʯʝʥʠʠ 

ʦʪ ʥʠʭ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʚʳʩʦ-

ʢʦʛʦ ʢʘʯʝʩʪʚʘ.  

ʀʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤ 

ʦʪʦʧʠʪʝʣʴʥʦ-ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʦʪʣʠʯʘʶʪʩʷ 

ʥʝʩʢʦʣʴʢʠʤʠ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ. ɺʦ-

ʧʝʨʚʳʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʦʙʝʩʧʝʯʝʥʠʷ 

ʤʠʢʨʦʢʣʠʤʘʪʘ ʩʚʷʟʘʥ ʩ ʚʳʩʦʢʦʡ ʵʥʝʨʛʦʝʤʢʦʩʪʴʶ. 

ɺʦ-ʚʪʦʨʳʭ, ʧʨʠʤʝʥʝʥʠʝ ʦʪʦʧʠʪʝʣʴʥʦ-ʚʝʥʪʠʣʷʮʠʦʥ-

ʥʳʭ ʩʠʩʪʝʤ ʩʚʷʟʘʥʦ ʩ ʟʘʛʨʷʟʥʝʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʚʨʝʜʥʳʤʠ ʚʳʙʨʦʩʘʤʠ. ʊʘʢ, ʚʳʪʷʞʥʘʷ ʩʠ-

ʩʪʝʤʘ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʩʚʠʥʦʚʦʜʯʝ-

ʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ 108 ʪʳʩ. ʛʦʣʦʚ ʚʙʨʘʩʳʚʘʝʪ ʚ ʘʪ-

ʤʦʩʬʝʨʫ 1,5 ʤʣʨʜ. ʤʠʢʨʦʙʥʳʭ ʪʝʣ ʟʘ ʦʜʠʥ ʯʘʩ, 159,0 

ʢʛ NH3, 14,5 ʢʛ H2S. ʇʨʠ ʵʪʦʤ ʯʘʩʪʴ ʚʳʙʨʦʩʦʚ ʠʟ ʘʪ-

ʤʦʩʬʝʨʳ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʧʦʤʝʱʝʥʠʝ ʧʨʠʪʦʯʥʦʡ 

ʚʝʥʪʠʣʷʮʠʝʡ, ʘ ʜʨʫʛʘʷ ʯʘʩʪʴ, ʩʦʭʨʘʥʷʷʩʴ ʚ ʥʘʨʫʞ-

ʥʦʤ ʚʦʟʜʫʭʝ, ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʘʪʤʦʩʬʝʨʝ, ʩʦʟʜʘ-

ʚʘʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝ-

ʥʠʷ. 

ʇʦ ʠʤʝʶʱʠʤʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʠʟ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʡ 
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ʥʝʦʙʭʦʜʠʤʦ ʫʜʘʣʷʪʴ 166 ʤʣʨʜ. ʤ3 ʚʦʜʷʥʳʭ ʧʘʨʦʚ ʟʘ 

ʦʜʠʥ ʯʘʩ, 39 ʤʣʨʜ. ʤ3 ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, 1,8 ʤʣʨʜ. ʤ3 

ʘʤʤʠʘʢʘ, 700 ʪʳʩ. ʤ3 ʩʝʨʦʚʦʜʦʨʦʜʘ, 82 ʪʳʩ. ʪ ʧʳʣʠ, 

ʧʘʪʦʛʝʥʥʫʶ ʤʠʢʨʦʬʣʦʨʫ. ʆʙʱʠʝ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ 

ʥʘ ʤʠʢʨʦʢʣʠʤʘʪ ʩʦʩʪʘʚʠʣʠ ʜʦ 3 ʤʣʥ. ʪ ʫʩʣʦʚʥʦʛʦ 

ʪʦʧʣʠʚʘ ʚ ʛʦʜ, ʯʪʦ ʨʘʚʥʷʝʪʩʷ 32% ʚʩʝʡ ʵʥʝʨʛʠʠ, ʧʦ-

ʪʨʝʙʣʷʝʤʦʡ ʚ ʦʪʨʘʩʣʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʇʨʠʚʝʜʝʥ-

ʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʵʢʦ-

ʥʦʤʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʧʣʠʚʥʦ-ʵʥʝʨ-

ʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ. ʇʦʵʪʦʤʫ, ʥʘʨʷʜʫ ʩ ʦʙʱʠʤʠ 

ʪʨʫʜʦʝʤʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʵʥʝʨ-

ʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ 

ʧʦʤʝʱʝʥʠʷʭ [1, ʩ.90], [8, ʩ.241]. 

ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʡ ʠʟʣʦʞʝʥʳ ʚ 

ʌʝʜʝʨʘʣʴʥʦʤ ʟʘʢʦʥʝ çʆʙ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳè. ɿʘʢʦʥ ʦʧʨʝʜʝʣʷʝʪ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʢʘʟʳʚʘʶʱʠʭ ʧʨʷʤʦʝ 

ʠʣʠ ʢʦʩʚʝʥʥʦʝ, ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʠʨʦʜ-

ʥʫʶ ʩʨʝʜʫ, ʚ ʩʪʨʦʛʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʪʨʝʙʦʚʘʥʠʷʤ 

ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʭʨʘʥʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʟʘʢʦʥʝ çʆʙ ʦʭʨʘʥʝ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʚʦʟʜʫʭʘè, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʥʝʜʦʧʫʱʝʥʠʝ ʥʝʦʙʨʘ-

ʪʠʤʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟ-

ʜʫʭʘ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ; ʦʙʷʟʘʪʝʣʴ-

ʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ 

ʚʨʝʜʥʳʭ (ʟʘʛʨʷʟʥʷʶʱʠʭ) ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ 

ʚʦʟʜʫʭ ʠ ʚʨʝʜʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʥʝʛʦ; 

ʧʦʣʥʦʪʘ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʝʛʦ ʟʘʛʨʷʟʥʝʥʠʠ; ʥʘʫʯʥʘʷ 

ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ, ʩʠʩʪʝʤʥʦʩʪʴ ʠ ʢʦʤʧʣʝʢʩʥʦʩʪʴ ʧʦʜ-

ʭʦʜʘ ʢ ʦʭʨʘʥʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʦʭʨʘʥʝ ʦʢʨʫ-

ʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʮʝʣʦʤ [2, ʩ.1], [3, ʩ.2]. 

ɾʠʚʦʪʥʦʚʦʜʯʝʩʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʟʘʛʨʷʟʥʷʶʪ 

ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʚ ʦʩʥʦʚʥʦʤ ʚʳʙʨʦʩʘʤʠ ʛʘʟʦ-

ʦʙʨʘʟʥʳʭ ʠ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ ʯʝʨʝʟ ʚʳʪʷʞʥʳʝ 

ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʪʨʝ-

ʙʫʝʤʳʝ ʫʩʣʦʚʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʠ 

ʯʝʣʦʚʝʢʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʧʨʠ ʩʦ-

ʜʝʨʞʘʥʠʠ ʩʢʦʪʘ ʠ ʧʪʠʮʳ. ʂʨʦʤʝ ʪʦʛʦ, ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʟʘʛʨʷʟʥʷʝʪʩʷ ʧʨʦʜʫʢ-

ʪʘʤʠ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ ʦʪ ʢʦʪʝʣʴʥʳʭ, ʦʪ ʚʳʭʣʦʧʥʳʭ 

ʛʘʟʦʚ ʘʚʪʦʪʨʘʢʪʦʨʥʦʡ ʪʝʭʥʠʢʠ, ʦʪ ʠʩʧʘʨʝʥʠʡ ʠʟ ʝʤ-

ʢʦʩʪʝʡ ʜʣʷ ʭʨʘʥʝʥʠʷ ʥʘʚʦʟʘ, ʘ ʪʘʢʞʝ ʧʨʠ ʨʘʟʙʨʘʩʳ-

ʚʘʥʠʠ ʥʘʚʦʟʘ, ʫʜʦʙʨʝʥʠʡ ʠ ʜʨʫʛʠʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝ-

ʱʝʩʪʚ [4, ʩ.3], [5, ʩ.2].  

ʇʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ ʜʝʡʩʪʚʫʶ-

ʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʧʨʦʚʝʜʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʨʦʧʨʠʷ-

ʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʦʙʲʝʤʦʚ ʚʳʙʨʦ-

ʩʦʚ, ʩʥʠʞʝʥʠʝ ʠʭ ʧʨʠʟʝʤʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʠ ʚʢʣʶ-

ʯʘʶʱʠʭ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ; ʧʨʠʤʝʥʝʥʠʝ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʘʛʨʝʛʘʪʦʚ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ; 

ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʪʝʭʥʠʢʠ ʠ ʢʦʪʝʣʴʥʳʭ ʙʦʣʝʝ çʯʠ-

ʩʪʳʭè ʚʠʜʦʚ ʪʦʧʣʠʚʘ; ʩʦʢʨʘʱʝʥʠʝ ʥʝʦʨʛʘʥʠʟʦʚʘʥ-

ʥʳʭ ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ; ʦʯʠʩʪʢʫ ʠ ʦʙʝʟʚʨʝ-

ʞʠʚʘʥʠʝ ʚʨʝʜʥʳʭ ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʚʳʙʨʦʩʦʚ; ʫʣʫʯ-

ʰʝʥʠʝ ʫʩʣʦʚʠʡ ʨʘʩʩʝʠʚʘʥʠʷ ʚʳʙʨʦʩʦʚ; 

ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʟʘʜʝʣʢʫ ʥʘʚʦʟʘ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ ʚ ʧʦʯʚʫ [6, ʩ.1], [7, ʩ.3]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʧʣʦʚʦʡ ʤʦʱʥʦʩʪʠ ʦʪʦʧʠ-

ʪʝʣʴʥʦ-ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʩʥʦʚʥʦʛʦ ʞʠʚʦʪ-

ʥʦʚʦʜʯʝʩʢʦʛʦ ʧʦʤʝʱʝʥʠʷ ʧʨʠ ʪʠʧʦʚʦʡ ʩʠʩʪʝʤʝ 

ʦʙʝʩʧʝʯʝʥʠʷ ʤʠʢʨʦʢʣʠʤʘʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʦʨʤʫʣʘ 

(1) 

 

ʌʆʊ = ʌʊʇ + ʌɺ + ʌʀʉʇ + ʌʀʅʌ ï ʌɾ ï ʌʆʉɺ, (1) 

 

ʛʜʝ ʌʆʊ ï ʪʝʧʣʦʚʘʷ ʤʦʱʥʦʩʪʴ ʦʪʦʧʠʪʝʣʴʥʦ-

ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ɺʪ; ʌʊʇ ï ʪʝʧʣʦʚʳʝ ʧʦ-

ʪʝʨʠ ʯʝʨʝʟ ʦʛʨʘʞʜʝʥʠʷ, ɺʪ; ʌɺ ï ʪʝʧʣʦʚʘʷ ʤʦʱ-

ʥʦʩʪʴ, ʨʘʩʭʦʜʫʝʤʘʷ ʥʘ ʧʦʜʦʛʨʝʚ ʥʘʨʫʞʥʦʛʦ ʚʦʟ-

ʜʫʭʘ, ɺʪ; ʌʀʉʇ ï ʪʝʧʣʦʚʳʝ ʧʦʪʝʨʠ ʥʘ ʠʩʧʘʨʝʥʠʝ 

ʚʣʘʛʠ, ɺʪ; ʌʀʅʌ ï ʪʝʧʣʦʚʘʷ ʤʦʱʥʦʩʪʴ, ʨʘʩʭʦʜʫʝʤʘʷ 

ʥʘ ʧʦʜʦʛʨʝʚ ʠʥʬʠʣʴʪʨʫʶʱʝʛʦʩʷ ʚʦʟʜʫʭʘ; ʌɾ ï 

ʪʝʧʣʦ, ʚʳʜʝʣʷʝʤʦʝ ʞʠʚʦʪʥʳʤʠ, ɺʪ; ʌʆʉɺ ï ʪʝʧʣʦʚʘʷ 

ʤʦʱʥʦʩʪʴ ʦʩʚʝʪʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ɺʪ. 

ʇʦ ʟʥʘʯʝʥʠʷʤ ʪʝʧʣʦʚʦʡ ʤʦʱʥʦʩʪʠ ʦʪʦʧʠʪʝʣʴ-

ʥʦʡ ʩʠʩʪʝʤʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ-

ʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ, ʩʤ. ʨʠʩʫʥʦʢ 1. 

 
ʈʠʩʫʥʦʢ 1. ʕʥʝʨʛʦʟʘʪʨʘʪʳ ʥʘ ʦʪʦʧʣʝʥʠʝ ʧʦʤʝʱʝʥʠʷ  

1 ï ʪʠʧʦʚʘʷ ʩʠʩʪʝʤʘ; 2 ï ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟ-

ʨʘʙʦʪʢʦʡ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʞʠʚʦʪʥʦ-

ʚʦʜʯʝʩʢʠʭ ʠ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʷʭ, ʦʩʦ-

ʙʝʥʥʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʨʝʰʝʥʠʝ 

ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʠʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ 

ʵʬʬʝʢʪʦʤ. 
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ɸʥʥʦʪʘʮʠʷ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʦʭʨʘʥʳ ʪʨʫʜʘ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ. ɼʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʪʨʫʜʘ ʨʘʙʦʪ-

ʥʠʢ ʥʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤʘʭ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʧʨʘʚʠʣʘ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚʢʣʶ-

ʯʘʶʪ ʚ ʩʝʙʷ ʨʘʙʦʪʫ ʩ ʤʘʰʠʥʘʤʠ ʠ ʞʠʚʦʪʥʳʤʠ, ʧʨʦʭʦʞʜʝʥʠʝ ʤʝʜʠʮʠʥʩʢʠʭ ʦʩʤʦʪʨʦʚ , ʘ ʪʘʢʞʝ ʦʙʝʩʧʝ-

ʯʝʥʠʝ ʩʨʝʜʩʪʚʘʤʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ. 

Abstract. 

The article deals with the issue of labor protection in animal husbandry. For safe labor, an employee on 

livestock farms must comply with safety regulations that include working with machines and animals, undergo-

ing medical examinations, and providing personal protective equipment. 

 

Key words: animal husbandry, instruction, inspection, machine, worker 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ, ʠʥʩʪʨʫʢʮʠʷ, ʦʩʤʦʪʨ, ʤʘʰʠʥʘ, ʨʘʙʦʪʥʠʢ 

 

Each owner of the farm must provide a full range 

of labor protection measures, as the livestock industry 

is one of the traumatic ones. It is necessary to ensure 

the quality of sanitation in the farm; safety measures 

when working with animals and machinery; measures 

to protect the health of workers related to the treatment 

or destruction of infectious animals; safety equipment 

for working with electrical quipment; fire safety [1]. 
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All these questions are covered in the most de-

tailed manner in the instructions with which workers in 

the livestock industry must be informed of labor pro-

tection inspectors. The most dangerous jobs in this in-

dustry are related to the maintenance of livestock, as 

well as machinery. 

To ensure the safety of production processes at 

pig-breeding enterprises it is necessary: to observe safe 

regimes for keeping animals; eliminate direct contacts 

of workers with animals, eliminate physical and neuro-

psychic overloads, replacing manual labor with mech-

anized or automated ones; eliminate the harmful effects 

on the workers of the waste products of animals, mate-

rials with hazardous and harmful properties, through 

the use of remote control of production processes, the 

use of means of collective and individual protection; 

comply with the procedure for operating machinery and 

equipment in accordance with the technical documen-

tation; promptly remove, dispose of and bury industrial 

waste, which is a source of harmful production factors; 

apply rational modes of work and rest in order to pre-

vent the monotony of work, physical inactivity, physi-

cal and neuropsychic overloads [4]. 

To ensure the safety of production processes in 

livestock farms (cattle) enterprises, it is necessary: to 

prevent the use of labor by persons under 18 years of 

age and women in heavy work and work with harmful 

working conditions. At the enterprises of cattle such 

works are: maintenance of manufacturing bulls; care 

for animals suffering from infectious diseases common 

to humans and animals (brucellosis, tuberculosis, an-

thrax, etc.); loading, unloading, escort animals during 

transportation; maintenance of pressure vessels; work 

in wells, suction tanks, closed containers; work on the 

disinfection, disinsection, disinfection, disinfestation; 

work in laboratories to determine product quality. To 

work on mobile feeders are allowed workers who have 

a driver's license of the vehicle. Work on the mainte-

nance of milking machines, equipment for the primary 

processing of milk, equipment of feed houses allowed 

workers who have the first qualification group on elec-

trical safety. Workers who are directly in contact with 

dairy products when they come to work, and then peri-

odically undergo medical examinations and examina-

tions for tuberculosis, brucellosis, carriage of intestinal 

infections and helminths in the prescribed manner .. All 

work related to milking cows, primary processing and 

sending milk , as well as with the care of sick animals, 

should be performed in sanitary clothes, other work - in 

special. 

The main danger on cattle farms is the manufac-

turing bulls. Every year hundreds of farm workers are 

killed or severely injured by their attacks in the country. 

When grazing them in a common herd with cows 

(which is forbidden), bulls attack shepherds, milkmaids 

on farms when they drive out or drive a group of cows 

to milking, cattlemen on veterinary workers, on unau-

thorized persons who are close to each other, and more 

often on people who are in a state of intoxication [3]. 

The main circumstances of accidents in animal hus-

bandry are the injury of workers' feet by scraper manure 

conveyors; falling on the slippery floor of the premises 

for animals; crushing by a tractor with a feeder in the 

feed passages or in the vestibules of the entrance gate; 

falling into unshielded pits of convergence of horizon-

tal and inclined manure removal conveyors and drown-

ing in slurry; winding on unshielded conveyor drives; 

electric shock when touching defective, unclosed elec-

trical installations, especially switches with rusted co-

vers, housings, as well as when a voltage appears on the 

autowire system; getting into the working bodies of 

feeders; asphyxiation from poisonous gases when in-

haled; burns and injuries in the operation of equipment 

of feed shops; attacks of bodily cows, wounds (bites) 

inflicted by fur-bearing animals on fur farms [2]. 

Security measures in the operation of machinery 

and equipment for livestock buildings. The main con-

dition for the safety of the staff of livestock farms and 

complexes is proper organization of equipment opera-

tion. Workers servicing mechanisms should be in-

structed in safety regulations and possess technical and 

practical skills for safe work performance. The persons 

servicing the equipment should study the manual on the 

device and operation of machines with which they 

work. Before you begin, you need to check the installa-

tion of the machine. You can not get to work, if not pro-

vided free and safe approach to the machine. The rotat-

ing parts of machines and drives must have a proper 

safety fence. Do not allow the machine to operate with 

removed or defective safety barriers. Repairing the ma-

chine is allowed only when the machine is completely 

stopped and unplugged. Normal and the safe operation 

of mobile transport and feeders is ensured with their 

technical serviceability, the presence of good access 

roads and stern passages. While the conveyor is in op-

eration, it is prohibited to stand on the frame of the ma-

chine, to open the cover hatches. For the safety of work 

during the transportation of manure by scraping ma-

chines, all the transmission mechanisms are closed, the 

electric motor is grounded, and the flooring is made at 

the place of transition. It is not allowed to put foreign 

objects on the installations, to stand on them. Elimina-

tion of all damages of electric drives, control panels, 

power and lighting network should be carried out only 

by a master who has a special permit for servicing the 

power network. Switching on and off the switchgear 

distribution points is allowed only with the use of a rub-

ber mat. Vacuum pumps with electric motors and a 

milking equipment control panel are located in separate 

rooms and grounded. To ensure safety, closed-circuit 

starting equipment is used. Electric lamps in damp ar-

eas must have ceramic fittings. Due to the fact that in 

recent years, the mechanization of labor-intensive pro-

cesses in animal husbandry has gained a wide scope, 

not only knowledge of the installation and maintenance 

of farm-installed machinery and machines is necessary, 

but also knowledge of the safety regulations when in-

stalling and operating these machines. Without 

knowledge of the rules of work and safety, you cannot 

achieve increased productivity and ensure the safety of 

working people. The organization and conduct of work 

to create safe working conditions are assigned to the 

heads of organizations. For systematic training and fa-

miliarization of workers with the rules of safe work, the 

administration of organizations conducts with workers 
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safety briefings: introductory briefing, on-the-job brief-

ing (primary), daily briefing and periodic (repeated) 

briefing. Introductory briefing is conducted with all 

without exception of employees, when they enter the 

work, regardless of profession, position or character fu-

ture work. It is carried out in order to familiarize with 

the general rules of safety, fire safety and methods of 

first aid in injuries and poisoning, with the maximum 

use of visual aids. At the same time characteristic acci-

dents at work. After conducting an introductory brief-

ing on each worker, they get a record card, which is 

stored in his personal file. Briefing at the workplace is 

carried out upon admission of a newly recruited worker 

to work, when transferring to another job or changing 

process. Instructing at the workplace is carried out by 

the head of this area (foreman, mechanic). The program 

of instruction at the workplace includes familiarization 

with the organizational and technical rules for this area 

of work; requirements for proper organization and 

maintenance of the workplace; device machinery and 

equipment that are assigned to serve the worker; famil-

iarization with safety devices, hazardous areas, tools, 

with the rules of cargo transportation, with safe work-

ing methods and safety instructions for this type of 

work. After this, the site manager draws up the 

workerôs admission to independent work. Daily in-

struction is the supervision of administrative and tech-

nical workers on the safe conduct of work. If a worker 

violates the safety regulations, administrative and tech-

nical workers are obliged to demand that the work be 

stopped, explain to the worker the possible conse-

quences that could result from these violations, and 

show safe work practices. Periodic (or repeated) brief-

ing includes general questions of introductory briefing 

and briefing at the workplace. It is held 2 times a year. 

If at the enterprise cases of violation of safety regula-

tions were opened, then additional periodic briefing of 

workers should be held. Labor safety is negatively af-

fected by poor sanitary and hygienic working condi-

tions. Sanitary and hygienic working conditions pro-

vide for the creation of a normal air and heat conditions 

at the workplace, adherence to work and rest, the crea-

tion of conditions for personal hygiene at work and the 

use of personal protective equipment against external 

influences on the body man and others. Creating a nor-

mal air-heat regime in livestock buildings is particu-

larly important. Gaps, tightly closed doors and win-

dows create drafts, the heat in the room is not kept and 

the normal microclimate is not maintained. As a result, 

poorly functioning ventilation increases the humidity of 

the air. All this affects the body and causes colds. 

Therefore, livestock buildings for the autumn-winter 

period should be insulated, windows inserted, gaps 

sealed, and ventilation equipped [5]. 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʧʨʠʤʝʥʝʥʠʷ ʕɺʄ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʣʠʥʠʠ ʩʪʨʠʞʢʠ ʠ ʢʫʧʘʥʠʷ ʦʚʝʮ 

ʜʣʷ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤ. ɼʘʥʘ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ, ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʷʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C++. ʆʪʤʝʯʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʕʄɺ ʧʨʠ ʨʘʩʯʝʪʘʭ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪ-

ʨʦʚ ʣʠʥʠʠ.  
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Abstract. 

The article discusses the use of computers in the design of the line of shearing and bathing sheep for livestock 

farms. Given the method of calculation, developed a program using the programming language C ++. The ad-

vantages of using EME in the calculation of the main parameters of the line are noted. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʕɺʄ, ʩʪʨʠʞʢʘ, ʦʚʮʳ, ʣʠʥʠʷ, ʨʘʩʯʸʪ, ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʮʠʢʣ ʦʙʨʘʙʦʪʢʠ, ʧʦ-

ʚʝʨʭʥʦʩʪʴ, ʧʣʦʱʘʜʴ. 

Key words: Computer, shearing, sheep, line, calculation, programming language, processing cycle, sur-

face, area. 

 

ʄʘʰʠʥʥʘʷ ʩʪʨʠʞʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʠʟʢʠʡ ʠ 

ʨʦʚʥʳʡ ʩʨʝʟ ʰʝʨʩʪʠ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʝʝ ʥʘʩʪʨʠʛ ʥʘ 

5é7% ʠ ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʚʦʣʦʢʥʘ, ʚʩʣʝʜʩʪʚʠʝ 

ʫʚʝʣʠʯʝʥʠʷ ʝʛʦ ʜʣʠʥʳ. ʉʪʨʠʞʢʘ ʤʦʞʝʪ ʧʨʦʠʟʚʦ-

ʜʠʪʴʩʷ ʥʘ ʩʪʦʣʘʭ, ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʩʪʦʣʘʭ ï ʪʝʣʝʞ-

ʢʘʭ ʩ ʬʠʢʩʘʮʠʝʡ ʥʦʛ ʞʠʚʦʪʥʦʛʦ ʠ ʥʘ ʧʦʣʫ. ʉʪʨʠʯʴ 

ʦʚʝʮ ʩʣʝʜʫʝʪ, ʠʟʙʝʛʘʷ ʧʦʨʝʟʦʚ, ʧʨʦʧʫʩʢʦʚ, ʥʝ ʜʦʧʫʩ-

ʢʘʷ ʨʘʟʨʳʚ ʨʫʥʘ ʠʣʠ ʝʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ʉʪʨʠʯʴ ʩʣʝ-

ʜʫʝʪ ʩ ʦʜʥʦʛʦ ʧʨʦʭʦʜʘ ʤʘʰʠʥʢʠ, ʥʝ ʜʦʧʫʩʢʘʷ ʩʝʯʢʠ 

(ʧʝʨʝʩʪʨʠʛʦʚ ʦʪ ʧʦʚʪʦʨʥʳʭ ʧʨʦʭʦʜʦʚ) [1]. 

ʇʦʩʣʝ ʩʪʨʠʞʢʠ ʦʚʝʮ ʧʦʜʚʝʨʛʘʶʪ ʧʨʦʬʠʣʘʢʪʠ-

ʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʚ ʢʫʧʦʯʥʳʭ ʚʘʥʥʘʭ ʨʘʟʣʠʯʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ. 

ʈʘʩʯʸʪ [2] ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʨʠʛʘʣʴʥʦʛʦ ʧʫʥʢʪʘ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʬʦʨʤʫʣʘʤ: 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʪʨʠʛʘʣʴʥʦʛʦ ʧʫʥʢʪʘ, 

ʛʦʣ/ʜʝʥʴ, 

˜̒
˛

˟̈
 

ʛʜʝ ʆ ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʣʝʞʘʱʠʭ ʩʪʨʠʞʢʝ ʦʚʝʮ, 

ʛʦʣ 

ʊʟ ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʪʨʠʞʢʠ ʦʚʝʮ, ʦʙʫ-

ʩʣʦʚʣʝʥʥʘʷ 

ʟʦʦʪʝʭʥʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʜʥʝʡ 

ʏʘʩʦʚʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʪʨʠʛʘʣʴʥʦʛʦ 

ʧʫʥʢʪʘ, ʛʦʣ/ʯ: 

˜̘
˜̒

†
 

ʛʜʝ Ű ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʯʝʡ ʩʤʝʥʳ, ʯ. 

ʄʦʱʥʦʩʪʴ ʩʪʨʠʛʘʣʴʥʦʛʦ ʧʫʥʢʪʘ, ʯʝʣ: 

ὔ
˛

˟̈Ͻˏ̒
 

 ʛʜʝ ɺʩ ï ʩʨʝʜʥʷʷ ʩʤʝʥʥʘʷ ʚʳʨʘʙʦʪʢʘ ʦʜʥʦʛʦ 

ʩʪʨʠʛʘʣʷ, ʛʦʣ/ʩʤ:  

 

ˏ̒
σφππϽ–̑ Ͻ̖–̒ Ͻ̍–̃ Ͻ̃Ͻὠ̐Ͻ†

Ὓ̏
 

 

ʛʜʝ ɖʨʭ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʟʘʪʨʘʪʳ 

ʚʨʝʤʝʥʠ ʥʘ ʨʘʙʦʯʠʝ ʧʨʦʭʦʜʳ ʤʘʰʠʥʢʠ, ʨʝʢʦʤʝʥ-

ʜʫʶʪ ɖʨʭ = 0,6é0,8;  

ɖʩʤ ï ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʨʝʤʝʥʠ 

ʩʤʝʥʳ, ʨʝʢʦʤʝʥʜʫʶʪ ɖʩʤ= 0,6é0,7;  

ɖʚ ï ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʰʠʨʠʥʳ ʟʘ-

ʭʚʘʪʘ ʥʦʞʘ, ʨʝʢʦʤʝʥʜʫʶʪ ɖʚ = 0,5é0,9; 

ʚ ï ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʰʠʨʠʥʘ ʥʦʞʘ, ʤ; ʩʦʩʪʘʚ-

ʣʷʝʪ ʚ = 0,0768 ʤ; 

Vʧ ï ʩʢʦʨʦʩʪʴ ʧʦʜʘʯʠ ʩʪʨʠʛʘʣʴʥʦʡ ʤʘʰʠʥʢʠ, 

ʤ/ʩ; ʨʝʢʦʤʝʥʜʫʶʪ Vʧ = 0,2é0,7 ʤ/ʩ; 

Sʦï ʧʣʦʱʘʜʴ ʦʩʪʨʠʛʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʜʥʦʡ 

ʦʚʮʳ, ʤ2; 

Ű ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʯʝʡ ʩʤʝʥʳ, ʯ; 

ʂʦʣʠʯʝʩʪʚʦ ʩʪʨʠʛʘʣʴʥʳʭ ʤʘʰʠʥʦʢ ʥʘ ʩʪʨʠ-

ʛʘʣʴʥʦʤ ʧʫʥʢʪʝ 

 ˞ ὔ̒ Ͻ̠ȟ                            ρȢυ 

 

ʛʜʝ ʂ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʦʟʤʦʞ-

ʥʳʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʩʪʨʠʛʘʣʴʥʳʭ ʤʘʰʠʥʦʢ, ʨʝʢʦ-

ʤʝʥʜʫʶʪ ʂ=1,10é1,15[1]. 

ʆʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʠʛʘʣʴʥʦʛʦ ʧʫʥʢʪʘ, ʢʛ: 

 

Ὃ̒ ήϽὔ ϽὄϽ˟  ̈

 

ʛʜʝ q ï ʥʘʩʪʨʠʛ ʰʝʨʩʪʠ ʩ ʦʜʥʦʡ ʦʚʮʳ, ʢʛ.  

 ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ 

ʪʝʭʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʚʳʙʠʨʘʝʤ ʩʪʨʠʛʘʣʴ-

ʥʳʡ ʮʝʭ (ɺʉʎ - 24/200). 

ʏʝʨʝʟ 3é5 ʩʫʪʦʢ ʧʦʩʣʝ ʩʪʨʠʞʢʠ ʦʚʝʮ ʧʦʜʚʝʨ-

ʛʘʶʪ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʚ ʢʫʧʦʯʥʦʡ 

ʫʩʪʘʥʦʚʢʝ. 

ʈʘʩʯʸʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʢʫʧʘʥʠʷ 

ʦʚʝʮ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʬʦʨʤʫʣʘʤ [1]: 

ʏʘʩʦʚʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʫʧʦʯʥʦʡ ʫʩʪʘ-

ʥʦʚʢʠ ʩʙʨʘʩʳʚʘʶʱʝʛʦ ʪʠʧʘ, ʛʦʣ/ʯ [1]: 

 

 ὗ
φπ

˟̗
άȟ                   ρȢχ 

 

ʛʜʝ ʊʮ ï ʚʨʝʤʷ ʦʜʥʦʛʦ ʮʠʢʣʘ ʦʙʨʘʙʦʪʢʠ ʦʚʝʮ, 

ʤʠʥ; 

mʩ ï ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʦʚʝʮ, ʩʙʨʘʩʳʚʘʝʤʳʭ ʚ 

ʚʘʥʥʫ ʟʘ ʦʜʠʥ ʮʠʢʣ, ʩʦʩʪʘʚʣʷʝʪ. 

 

 ˟̗ ὸ̈́̄ὸ̐̏̅ ὸ̖ȟ̖               ρȢψ 

 

ʛʜʝ tʟʘʛ ï ʚʨʝʤʷ ʟʘʛʦʥʘ ʧʘʨʪʠʠ ʦʚʝʮ ʟʘ ʦʜʠʥ 

ʮʠʢʣ, ʤʠʥ; ʩʦʩʪʘʚʣʷʝʪ tʟʘʛ=1,0 ʤʠʥ; 

tʧʦʜ ï ʚʨʝʤʷ ʥʘ ʧʝʨʝʤʝʱʝʥʠʝ ʦʚʝʮ ʠ ʠʭ ʩʙʨʘʩʳ-

ʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʤ ʧʦʜʘʯʠ, ʤʠʥ; ʩʦʩʪʘʚʣʷʝʪ tʧʦʜ=2,0 

ʤʠʥ; 

tʭʭï ʚʨʝʤʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʜʣʷ ʚʦʟʚʨʘʱʝʥʠʷ ʤʝ-

ʭʘʥʠʟʤʘ ʧʦʜʘʯʠ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʤʠʥ; ʩʦ-

ʩʪʘʚʣʷʝʪ tʭʭ=1,0 ʤʠʥ; 

 

ʅʝʦʙʭʦʜʠʤʘʷ ʧʣʦʱʘʜʴ ʟʝʨʢʘʣʘ ʚʘʥʥʳ, ʤ2: 

 

 Ὓ̃ Ὓ̔ Ͻ̅ά̒ȟ                 ρȢω 

 

ʛʜʝ Sʫʜ ï ʧʣʦʱʘʜʴ ʟʝʨʢʘʣʘ ʚʘʥʥʳ, ʧʨʠʭʦʜʷʱʘ-

ʷʩʷ ʥʘ ʦʜʥʫ ʦʚʮʫ, ʤ2/ʛʦʣ; 

 

ʐʠʨʠʥʘ ʢʫʧʦʯʥʦʡ ʚʘʥʥʳ, ʤ: 

 ˏ̃
Ὓ̃

ὒ
ȟ                    ρȢρπ 
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ʛʜʝ L ï ʜʣʠʥʘ ʢʫʧʦʯʥʦʡ ʚʘʥʥʳ, ʤ; ʨʝʢʦʤʝʥʜʫʶʪ 

L=2,0é2,5 ʤ.  

 

ɻʣʫʙʠʥʫ ʚʘʥʥʳ ʨʝʢʦʤʝʥʜʫʶʪ ʧʨʠʥʠʤʘʪʴ 

ʅʚ=1,3é1,8 ʤ. 

ʆʙʱʘʷ ʚʤʝʩʪʠʤʦʩʪʴ ʢʫʧʦʯʥʦʡ ʚʘʥʥʳ, ʤ3: 

 

 ὠ̏ ὠ̃ ὠ̅ȟ                             ρȢρρ 
 

ʛʜʝ Vʚ ï ʦʙʲʝʤ ʩʦʙʩʪʚʝʥʥʦ ʚʘʥʥʳ, ʤ3; 

Vʜ ï ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʚʘʥʥʳ, ʥʝʦʙʭʦʜʠ-

ʤʳʡ ʜʣʷ ʩʦʦʨʫʞʝʥʠʷ ʧʨʦʧʣʳʚʥʦʡ ʪʨʘʥʰʝʠ, ʚʳʭʦʜʘ 

ʠ ʪ.ʜ., ʤ3, ʨʝʢʦʤʝʥʜʫʶʪ Vʜ = (0,2é0,3) 

Vʚ. ï ɺʤʝʩʪʠʤʦʩʪʴ ʚʘʥʥʳ, ʤ3, 

 

ὠ̃ Ὓ̃Ͻ̊  ̃

ὠ̅ πȟςȣπȟσϽρυ 
 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ 

ʪʝʭʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʢʫʧʦʯʥʫʶ ʫʩʪʘʥʦʚʢʫ 

( ʆʂɺ). 

 ɼʘʣʝʝ ʚʳʙʨʘʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, 

ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ 

ʩʭʝʤʫ ʣʠʥʠʠ ʩʪʨʠʞʢʠ ʠ ʢʫʧʘʥʠʷ ʦʚʝʮ. 

ʀʩʧʦʣʴʟʫʷ ʚʳʰʝ ʧʨʠʚʝʜʝʥʥʫʶ ʤʝʪʦʜʠʢʫ ʨʘʩ-

ʯʝʪʘ, ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C++, ʠʩʧʦʣʴʟʫʷ 

ʌʨʝʡʤʚʦʨʢ Qt, ʥʘʧʠʰʝʤ ʧʨʦʛʨʘʤʤʫ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ ʣʠʥʠʠ ʠ ʢʫʧʘʥʠʷ ʦʚʝʮ. ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦʟ-

ʚʦʣʠʪ ʥʘʤ ʚ ʦʜʠʥ ʢʣʠʢ ʧʦʣʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʥʝʦʙ-

ʭʦʜʠʤʳʭ ʨʘʩʯʸʪʦʚ, ʪʝʤ ʩʘʤʳʤ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

C++ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʷʚʣʷʷʩʴ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʧʦʧʫʣʷʨʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʆʙʣʘʩʪʴ 

ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚʢʣʶʯʘʝʪ ʩʦʟʜʘʥʠʝ ʦʧʝʨʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ, ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ, 

ʜʨʘʡʚʝʨʦʚ ʫʩʪʨʦʡʩʪʚ, ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʚʩʪʨʘʠʚʘʝ-

ʤʳʭ ʩʠʩʪʝʤ, ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʝʨʚʝʨʦʚ, 

ʠʛʨ ʠ ʪ.ʜ. 

Qt ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʡ ʬʨʝʡʤʚʦʨʢ ʜʣʷ ʨʘʟʨʘ-

ʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʷʟʳʢʝ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ C++. 

ʌʨʝʡʤʚʦʨʢ Qt ʤʳ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠʰʴ 

ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨ-

ʬʝʡʩʘ ʧʨʦʛʨʘʤʤʳ. 

ɺʳʯʠʩʣʝʥʠʷ ʤʳ ʟʘʧʨʦʛʨʘʤʤʠʨʫʝʤ ʢʘʢ ʦʪʜʝʣʴ-

ʥʳʡ ʤʦʜʫʣʴ. ʊʘʢʦʡ ʰʘʛ, ʧʨʠ ʥʘʣʠʯʠʠ ʠʩʭʦʜʥʦʛʦ 

ʢʦʜʘ ʤʦʜʫʣʷ, ʧʦʟʚʦʣʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʜʫʣʴ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʡ ʚ ʣʶʙʦʡ ʧʨʦʛʨʘʤʤʝ ʥʘʧʠʩʘʥʥʦʡ ʥʘ 

C++, ʘ ʪʘʢ ʞʝ ʧʨʠ ʞʝʣʘʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʚʝʜʝʥ 

ʥʘ ʜʨʫʛʠʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥ 

ʚ ʥʠʭ. 

ʇʨʦʛʨʘʤʤʘ ʙʫʜʝʪ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʤʝʥʷʪʴ 

ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʵʪʦ ʧʦʟʚʦʣʠʪ ʥʝ 

ʦʛʨʘʥʠʯʠʚʘʪʴ ʥʘʰʠ ʨʘʩʯʸʪʳ ʧʨʠʥʷʪʳʤʠ ʨʘʤʢʘʤʠ, 

ʥʦ ʚʩʸ ʪʘʢ ʞʝ ʙʫʜʝʪ ʧʦʟʚʦʣʷʪʴ ʨʘʙʦʪʘʪʴ ʚ ʠʭ ʧʨʝʜʝ-

ʣʘʭ. 

ʄʳ ʨʘʩʩʤʦʪʨʠʤ ʪʦʣʴʢʦ ʢʦʜ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ 

ʤʦʜʫʣʷ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʚʩʝ ʚʳʯʠʩʣʝʥʠʷ.

 

ɿʘʛʦʣʦʚʦʯʥʳʡ ʢʦʜ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʤʦʜʫʣʷ:  

class Sheeps { int* sheepFarmAmout = new int(20000); 

double* sheepShearingDuration = new double(20.0); 

double* workTimePerDay = new double(10.0); 

double* shearingSquarePerSheep = new double(2.0); 

double* shearingMassPerSheep = new double(4.0); 

double* sheepCountPerCycle = new double(25.0); 

double* averageMirrorSquare = new double(0.4); 

double* Npx = new double(0.6); 

double* Ncm = new double(0.6); 

double* Nb = new double(0.5); 

double* knifeWidth = new double(0.0768); 

double* shearMachineSpeed = new double(0.2); 

double* defectCoefficient = new double(1.15); 

double* kupLength = new double(2.5); 

double* kupDepth = new double(1.5); 

double* Tzag = new double(1.0); 

double* Tpod = new double(2.0); 

double* Txx = new double(1.0); 

public: 

Sheeps(); 

Sheeps(); 

double computeShearPointProduction() const; 

double computeShearPointHourProduction() const; 

double computeAverageManPowerPerDay() const; 

double computeShearPointPowerMan() const; 

double computeShearMachineAmount() const; 

double computeShearPointProductionVolume() const; 

double computeKupThrowProductionHour() const; 

double computeKupRequiredSquare() const; 

double computeKupWidth() const; 
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double computeKupVolume() const; 

};  

ʈʝʘʣʠʟʘʮʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ: 

double Sheeps::computeShearPointProduction() const{ 

return ((double)(*sheepFarmAmout)/(*sheepShearingDuration)); 

}  

double Sheeps::computeShearPointHourProduction() const{ 

 return (computeShearPointProduction()/(*workTimePerDay)); 

}  

double Sheeps::computeAverageManPowerPerDay() const{ 

return ((3600.0 * (*Npx) * (*Ncm) * (*Nb) * (*knifeWidth) * (*shearMachineSpeed) * (*workTime-

PerDay))/(*shearingSquarePerSheep)); 

}  

double Sheeps::computeShearPointPowerMan() const{ 

return (((double)*sheepFarmAmout)/(*sheepShearingDuration * computeAverageManPowerPerDay())); 

}  

double Sheeps::computeShearMachineAmount() const{ 

 return (computeShearPointPowerMan()*(*defectCoefficient)); 

}  

double Sheeps::computeShearPointProductionVolume() const{ 

return (*shearingMassPerSheep) * computeShearPointPowerMan() * computeAverageManPowerPerDay() * 

(*sheepShearingDuration); 

}  

double Sheeps::computeKupThrowProductionHour() const{ 

return ((60.0/((*Tzag)+(*Tpod)+(*Txx)))*(*sheepCountPerCycle)); 

}  

double Sheeps::computeKupRequiredSquare() const{ 

return (*averageMirrorSquare)*(*sheepCountPerCycle); 

}  

double Sheeps::computeKupWidth() const{ 

return computeKupRequiredSquare()/(*kupLength); 

}  

double Sheeps::computeKupVolume() const{ 

return (computeKupRequiredSquare()*(*kupDepth))+(0.25 * 15); 

}  

ʅʘʧʠʩʘʚ ʧʨʦʛʨʘʤʤʫ, ʩʜʝʣʘʝʤ ʚ ʥʝʡ ʨʘʩʯʸʪ, ʧʦ-

ʣʫʯʠʤ ʩʣʝʜʫʶʱʫʶ ʢʘʨʪʠʥʫ (ʨʠʩʫʥʦʢ 1): 

 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦ-ʚʳ-

ʯʠʩʣʠʪʝʣʴʥʳʭ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ 

ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʣʠʥʠʠ ʩʪʨʠʞʢʠ ʠ ʢʫʧʘʥʠʷ 

ʦʚʝʮ.  
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ʏʪʦ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ 

ʨʘʩʯʝʪʘ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʧʨʠʩʪʫ-

ʧʠʪʴ ʢ ʩʣʝʜʫʶʱʝʤʫ ʵʪʘʧʫ ʨʘʟʨʘʙʦʪʢʠ. 
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THE ISSUE OF AUTOMATED SYSTEMS FOR FEEDING  

 

Abstract. 

The article examines the development of automated systems for feeding, their application on livestock enter-

prises. This is a hot topic, because automated feeding of farm animals was an integral part of the production 

process in the work of modern and highly profitable farms. 

 

Keywords: Automation, feeding, mechanization, distribution, production, farm system. 

 

Efficient feeding is considered one of the major 

factors affecting animal health, productivity and the 

growth of livestock, as a balanced diet is an essential 

tool for improving the productive animals [4], [5], [6], 

[7]. Agricultural production automation improves reli-

ability and prolongs equipment facilitates and improves 

the working conditions of workers in livestock farms. 

Improves safety and increases the prestige of work in 

agriculture, saves labor, increases and improves the 

quality of meat and dairy products. As well as acceler-

ating the convergence of mental work and physical, in-

dustrial and agricultural. Technical base for automation 

is integrated mechanization [1], since it covered more 

than 70% of production processes, shown in Figure 1. 

Full, balanced feeding of animals is the main prerequi-

site for the implementation of the genetic potential of 

productivity of the herd, lengthening its economic use, 

as well as reduce costs and cheaper meat and dairy 

products [3]. There are two main ways of animal feed-

ing: normalized and irregular. Normalized method is 

used to harness and loose housing content for cattle. In 

addition, when you use forage feeding possession on 

forage areas. 

 
Figure 1-Maintenance fur-I animal farm. 

 

Labor costs for loading, transporting and distrib-

uting feed on cattle farms, despite the high level of 

mechanization, reach 25% of the total cost. The system 

of machines operated on these farms is calculated on 

application of feed mixtures of three major types: dry 

granulated and briquetted; semi-humid (at hayfeed type 

of feeding) and wet (with silage root and hay silage 

feeding types).  

The technology of mechanized forage on farms 

and estates. Choice of one or the other depends on the 

size of the farm, animal technology, type of feeding, 
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and so on. In any case, mechanized hand feed should be 

simple, reliable and versatile.  

Fodder mixture for animals should contain neces-

sary nutrients, vitamins and trace elements, have a cer-

tain taste and smell. The contents of the various nutri-

ents, vitamins and trace elements in mixes is defined, 

on the one hand, the physiological data and age of the 

animal and, on the other hand, his productivity. It is im-

portant to remember that too much of any substance al-

most irretrievably lost, while lack of substances leads 

to negative consequences and a shortage of products. 

There are four main ways of delivery and distribu-

tion of fodder: 

1. Mobile, self-propelled or mounted with a trac-

tor; 

2. Stationary installations, i.e. various types of 

conveyor system; 

3. Combined method when shipping the feed for 

animals is made mobile machines and distribution front 

feeding ð stationary installations; 

4. Mobile technical means, i.e. machines with a 

limited degree of freedom of movement. 

The first stage of feeding automation can be con-

sidered stationary mixers, which forages are crushed 

and mixed. However, feed distribution from stationary 

usually (very expensive in terms of energy consump-

tion) is done either manually, or through the feed dis-

pensers. 

Then there were more progressive mobile mixers, 

through which it is possible not only to grind and mix a 

copious feed with concentrates loaded into bins, but 

distribute the received weight. 

Clicking on feeding forage mixture, you can fully 

automate distribution and increase the productivity of 

animals as feed better digested. 

The advantage of this system, called Unifeed (sin-

gle feed) is that the process of digestion in animals goes 

without hesitation pH in the rumen, feed better eaten 

and used. This excludes the possibility of selective con-

sumption of certain types of feed and virtually elimi-

nates the loss of in the residues. More dry matter intake 

increases protein content in milk and reduce morbidity. 

Recently widespread distributors-mixers, with 

which you can generate with weight of fodder dosing, 

thus completing the evolution of forage sections on 

wheels. In the traditional "milk" European countries 

(United Kingdom, Netherlands, Germany, Belgium, 

Denmark, Sweden) have developed effective automa-

tion systems for high-performance feeding cows and 

used on small farms with point home cattle. Unlike 

standard automatic stations an individual filing concen-

trated fodder for loose housing content, well known in 

the practice of modern dairy production, technical 

framework for the process of feeding cows tethered in 

barns 60-80 goals is a hanging monorail feeder bunker 

type program-controlled. Feeding technology based on 

reusable moving such feeding trolleys along the stalls, 

along with this comes the issuance of concentrated, 

gross and other kinds of animal feed in accordance with 

the rules and the physiological state of each lactating 

cow [2]. 

 Thus, intensive livestock development is impos-

sible without using automated feeding systems, be-

cause the use of such equipment, especially on large 

livestock enterprises can significantly save costs la-

bour, and hence reduce the cost of meat and dairy prod-

ucts. It is necessary to develop such equipment devel-

opment of domestic manufacturers, as it helps reduce 

the automated feeding systems, as well as greatly facil-

itates the provision of components parts and fix break-

downs during operation. To perform the full range of 

technological operations on livestock farms and com-

plexes must be a significant amount of manpower, with 

any kind of work requires regular, daily run, the pres-

ence of attendants in throughout daylight hours, seven 

days a week. In addition, works without a correspond-

ing technical equipment requires considerable physical 

exertion. In the developed countries are in the process 

of cyber, and changes the very principle of use of ro-

bots-from single to complex. 
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ɻʘʨʤʘʪʠʥʘ ʀ. ɸ. 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʝʭʘʥʠʢʠ ʠ ʦʧʪʠʢʠ 
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PRINCIPLES AND RULES OF FUNCTIONAL ANIMATION  OF THE INTERFACE  

 

ɸʥʥʦʪʘʮʠʷ. 

ɸʥʠʤʘʮʠʷ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʬʝʡʩʘʭ ï ʪʝʤʘ, ʧʨʠʚʣʝʢʘʶʱʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʦʝ ʚʥʠ-

ʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʦʙʣʘʩʪʠ UI/UX ʜʠʟʘʡʥʘ. ɺʦʧʨʦʩ ʦ ʟʥʘʯʠʤʦʩʪʠ ʘʥʠʤʘʮʠʠ ʟʘʠʥʪʝʨʝʩʦʚʘʣ ʜʠʟʘʡʥʝ-

ʨʦʚ ʦʩʦʙʝʥʥʦ ʚ ʥʘʰʝ ʚʨʝʤʷ ï ʚ ʵʧʦʭʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʧʨʦʱʝʥʠʷ ʜʠʟʘʡʥʘ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʧʨʠʥʮʠʧʳ ʠ 

ʧʨʘʚʠʣʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʥʠʤʘʮʠʠ ʠʥʪʝʨʬʝʡʩʘ, ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʥʘ ʧʦʣʴʟʦʚʘ-

ʪʝʣʴʩʢʠʡ ʦʧʳʪ ʘʥʠʤʘʮʠʠ ʠʥʪʝʨʬʝʡʩʘ ʩ ʥʘʨʫʰʝʥʠʝʤ ʠ ʩʦʙʣʶʜʝʥʠʝʤ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʨʠʥʮʠʧʦʚ ʠ ʧʨʘʚʠʣ. 

Abstract. 

Animation in user interfaces is a topic that attracts attention from researchers in the field of UI / UX design 

currently. The question of the importance of animation-interested designers especially in our time is in an era of 

maximum simplification of design. The article describes the principles and rules of functional animation of the 

interface, shows the results of the research of the impact of interface animation with compliance or violation of 

this principles and rules on the user experience. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʠʤʘʮʠʷ ʠʥʪʝʨʬʝʡʩʘ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʦʧʳʪ, ʤʘʪʝʨʠʘʣʴʥʳʡ ʜʠʟʘʡʥ, ʧʨʠʥʮʠʧʳ 

ʘʥʠʤʘʮʠʠ, ʚʝʙ-ʩʘʡʪʳ, ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ 

Keywords: interface animation, user experience, material design, animation principles, websites, mobile ap-

plications 

 

ɸʥʠʤʘʮʠʷ ʩʧʦʩʦʙʥʘ ʫʣʫʯʰʠʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʷʞʝʣʦʚʝʩʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʨʝ-

ʰʝʥʠʡ. ʆʥʘ ʩʦʟʜʘʝʪ ʦʱʫʱʝʥʠʝ ʨʘʙʦʪʳ ʩ ʦʙʲʝʢʪʦʤ 

ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ, ʦʩʪʘʚʣʷʷ ʤʠʥʠʤʫʤ ʠʥʪʝʨʬʝʡʩʘ. 

ʊʘʢʞʝ ʚ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʥʘ ʯʝʣʦʚʝʢʘ ʧʨʦʝʢʪʥʦʤ 

ʧʦʜʭʦʜʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʜʦʣʞʝʥ ʙʳʪʴ 

ʠʥʪʫʠʪʠʚʥʳʤ ʠ ʦʪʟʳʚʯʠʚʳʤ, ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʥʠ-

ʤʘʮʠʷ ʧʦʤʦʛʘʝʪ ʜʦʩʪʠʯʴ ʵʪʦʛʦ.  

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʘʥʠʤʘʮʠʠ ʚ ʤʘʪʝ-

ʨʠʘʣʴʥʦʤ ʜʠʟʘʡʥʝ ï ʵʪʦ ʧʦʩʪʦʷʥʥʘʷ ʜʝʤʦʥʩʪʨʘʮʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʦʩʣʝʜʩʪʚʠʡ ʝʛʦ ʜʝʡʩʪʚʠʡ ʜʣʷ ʧʦʣ-

ʥʦʡ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ ʠʥʪʝʨʬʝʡʩʘ [2]. 

ʆʩʥʦʚʘ ʘʥʠʤʘʮʠʠ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʜʠʟʘʡʥʘ ï ɻ ʪʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʣʦʩʢʦʩʪʝʡ, ʯʘʩʪʝʡ çʮʠʬʨʦʚʦʡ ʙʫ-

ʤʘʛʠè ʠʣʠ ʤʘʪʝʨʠʠ. ʊʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʘʥʠʤʘʮʠʠ, ʚʩʝ ʧʝʨʝʤʝʱʝʥʠʷ ʧʣʦʩʢʦʩʪʝʡ ʨʝʛʣʘʤʝʥ-

ʪʠʨʫʶʪʩʷ ʩʪʨʦʛʠʤʠ ʧʨʘʚʠʣʘʤʠ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ 

ʧʨʦʠʩʭʦʜʠʪ ʪʦʯʥʘʷ ʠʤʠʪʘʮʠʷ ʜʚʠʞʝʥʠʷ ʧʦʚʝʨʭʥʦ-

ʩʪʝʡ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ [4]. 

ɺʦ-ʧʝʨʚʳʭ, ʣʶʙʳʝ ʦʙʲʝʢʪʳ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ 

ʦʙʣʘʜʘʶʪ ʤʘʩʩʦʡ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʜʚʠʥʫʪʴ ʦʙʲʝʢʪ, 

ʢ ʥʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʣʦʞʠʪʴ ʩʠʣʫ. ʇʨʠ ʵʪʦʤ ʦʙʲ-

ʝʢʪ ʥʝ ʥʘʯʥʝʪ ʜʚʠʛʘʪʴʩʷ ʩʨʘʟʫ ʠ ʪʘʢʞʝ ʙʫʜʝʪ ʥʝʢʦ-

ʪʦʨʦʝ ʚʨʝʤʷ ʟʘʤʝʜʣʷʪʴʩʷ [3]. ɺʦ-ʚʪʦʨʳʭ, ʚ ʤʘʪʝʨʠ-

ʘʣʴʥʦʤ ʜʠʟʘʡʥʝ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʦ ʦʙʦʟʥʘʯʘʝʪʩʷ ʧʦ-

ʷʚʣʝʥʠʝ ʠʣʠ ʫʭʦʜ ʩ ʵʢʨʘʥʘ ʥʦʚʦʛʦ ʦʙʲʝʢʪʘ. ʊʘʢ ʞʝ, 

ʢʘʢ ʠ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ, ʚ ʩʨʝʜʝ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʜʠ-

ʟʘʡʥʘ, ʦʙʲʝʢʪʳ ʥʝ ʧʦʷʚʣʷʶʪʩʷ ʠʟ ʥʠʦʪʢʫʜʘ, ʨʘʚʥʦ 

ʢʘʢ ʠ ʥʝ ʫʭʦʜʷʪ ʚ ʥʠʢʫʜʘ. ʅʦʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʜʦʣʞʥʘ çʚʳʨʘʩʪʘʪʴè ʪʦʯʥʦ ʠʟ ʪʦʛʦ ʤʝʩʪʘ, ʛʜʝ ʙʳʣ 

ʧʨʦʠʟʚʝʜʝʥ çʚʭʦʜè, ʪ.ʝ. ʢʘʩʘʥʠʝ ʧʘʣʴʮʝʤ ʠʣʠ ʢʣʠʢ 

ʤʳʰʴʶ [5]. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʘʥʠʤʘʮʠʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʨʠʥʮʠʧʳ ʠ ʧʨʠʝʤʳ: 

ɼʠʥʘʤʠʢʘ. ɺʩʝ ʦʙʲʝʢʪʳ ʠʥʪʝʨʬʝʡʩʘ, ʜʝʤʦʥ-

ʩʪʨʠʨʫʶʱʠʝ ʚʨʝʤʝʥʥʦʝ ʧʦʚʝʜʝʥʠʝ, ʩʪʘʥʦʚʷʪʩʷ ʙʦ-

ʣʝʝ ʜʠʥʘʤʠʯʥʳʤʠ, ʵʪʦ ʩʦʟʜʘʝʪ ʠ ʫʩʠʣʠʚʘʝʪ ʝʩʪʝ-

ʩʪʚʝʥʥʦʩʪʴ. 

ʉʤʝʱʝʥʠʝ ʠ ʟʘʜʝʨʞʢʘ. ʆʧʨʝʜʝʣʷʝʪ ʦʪʥʦʰʝ-

ʥʠʷ ʦʙʲʝʢʪʦʚ ʠ ʠʝʨʘʨʭʠʶ ʧʨʠ ʚʚʝʜʝʥʠʠ ʥʦʚʳʭ ʵʣʝ-

ʤʝʥʪʦʚ ʠ ʩʮʝʥ [6].  

ɻʨʫʧʧʠʨʦʚʘʥʠʝ. ʉʦʟʜʘʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʠ 

ʚʨʝʤʝʥʥʳʝ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʧʨʠ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʠ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʦʙʲʝʢʪʘʤʠ. 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ. ʉʦʟʜʘʝʪ ʥʝʧʨʝʨʳʚʥʳʡ ʧʦʪʦʢ 

ʧʦʚʝʩʪʚʦʚʘʥʠʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʘ. 

ʉʤʝʥʘ ʟʥʘʯʝʥʠʡ. ʉʦʟʜʘʝʪ ʜʠʥʘʤʠʯʝʩʢʦʝ ʠ ʥʝ-

ʧʨʝʨʳʚʥʦʝ ʧʦʚʝʩʪʚʦʚʘʥʠʝ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʟʥʘʯʝʥʠʡ 

ʯʝʛʦ-ʣʠʙʦ. 

ʅʘʣʦʞʝʥʠʝ ʤʘʩʢʠ. ʉʦʟʜʘʝʪ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʚ 

ʦʙʲʝʢʪʝ ʠʥʪʝʨʬʝʡʩʘ ʠʣʠ ʛʨʫʧʧʝ ʦʙʲʝʢʪʦʚ, ʢʦʛʜʘ 

ʩʚʦʡʩʪʚʦ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʘʷ ʯʘʩʪʴ ʦʙʲʝʢʪʘ ʠʣʠ 

ʛʨʫʧʧʳ ʦʪʦʙʨʘʞʘʝʪʩʷ ʠʣʠ ʩʢʨʳʚʘʝʪʩʷ. 

ʇʝʨʝʢʨʳʪʠʝ. ʉʦʟʜʘʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʪ-

ʥʦʰʝʥʠʷ ʤʥʦʛʦʩʣʦʡʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʚʠʟʫʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʠ. 

ʂʣʦʥʠʨʦʚʘʥʠʝ. ʉʦʟʜʘʝʪ ʥʝʧʨʝʨʳʚʥʦʩʪʴ, ʚʟʘʠ-

ʤʦʩʚʷʟʴ ʠ ʧʦʚʝʩʪʚʦʚʘʥʠʝ, ʢʦʛʜʘ ʧʦʷʚʣʷʶʪʩʷ ʠ ʫʭʦ-

ʜʷʪ ʥʦʚʳʝ ʦʙʲʝʢʪʳ. 
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ʄʘʪʠʨʦʚʘʥʠʝ. ʇʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʨʠ-

ʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʲʝʢʪʦʚ ʠʣʠ ʩʮʝʥ, ʥʝ 

ʚ ʦʩʥʦʚʥʦʡ ʚʠʟʫʘʣʴʥʦʡ ʠʝʨʘʨʭʠʠ. 

ʇʘʨʘʣʣʘʢʩ. ʉʦʟʜʘʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʠʝʨʘʨ-

ʭʠʶ ʚ ʚʠʟʫʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʠ ʧʨʦʢʨʫʪʢʝ. 

ʈʘʟʤʝʨʥʦʩʪʴ. ʆʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʦʚʝʩʪʚʦʚʘʥʠʷ, ʢʦʛʜʘ ʧʦʷʚʣʷʶʪʩʷ ʠ 

ʠʩʯʝʟʘʶʪ ʦʙʲʝʢʪʳ.  

ʇʨʠʝʤʳ Dolly & Zoom. ʉʦʭʨʘʥʷʝʪ ʥʝʧʨʝʨʳʚ-

ʥʦʩʪʴ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʦʚʝʩʪʚʦʚʘʥʠʝ ʧʨʠ ʥʘʚʠ-

ʛʘʮʠʠ ʧʦ ʦʙʲʝʢʪʘʤ ʠʥʪʝʨʬʝʡʩʘ ʠ ʧʨʦʩʪʨʘʥʩʪʚʫ [1]. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʧʨʠʥʮʠʧʦʚ ʠ 

ʧʨʘʚʠʣ ʘʥʠʤʘʮʠʠ ʠʥʪʝʨʬʝʡʩʦʚ ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɼʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 

ʚʝʙ-ʩʘʡʪʳ ʠ ʧʨʠʣʦʞʝʥʠʷ, ʧʦʩʣʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʠʥʪʝʨʬʝʡʩʘʤʠ ʢʦʪʦʨʳʭ ʧʦʣʴʟʦʚʘʪʝʣʠ ʜʦʣʞʥʳ ʙʳʣʠ 

ʧʨʦʢʦʤʤʝʥʪʠʨʦʚʘʪʴ ʩʚʦʠ ʦʱʫʱʝʥʠʷ. ʊʝʩʪʠʨʦʚʘʥʠʝ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʠʤʝʨʳ ʠʥʪʝʨʬʝʡʩʦʚ, ʚ ʢʦʪʦʨʳʭ, ʧʦ 

ʥʘʰʝʡ ʦʮʝʥʢʝ, ʙʳʣʠ ʥʘʨʫʰʝʥʳ ʧʨʠʥʮʠʧʳ ʬʫʥʢʮʠ-

ʦʥʘʣʴʥʦʡ ʘʥʠʤʘʮʠʠ, ʚʳʟʚʘʣʠ ʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʝʛʘ-

ʪʠʚʥʫʶ ʨʝʘʢʮʠʶ. ʊʘʢ ʘʥʠʤʘʮʠʶ ʠʥʪʝʨʬʝʡʩʦʚ ʥʘ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʠʞʝ ʚʝʙ-ʩʘʡʪʘʭ ʠ ʧʨʠʣʦʞʝʥʠʷʭ 

ʦʧʨʦʰʝʥʥʳʝ ʧʦʩʯʠʪʘʣʠ ʥʘʚʷʟʯʠʚʦʡ, ʨʘʟʜʨʘʞʘʶʱʝʡ 

ʠʣʠ ʞʝ ʟʘʧʫʪʳʚʘʶʱʝʡ.  

1. ʇʝʨʝʭʦʜ ʤʝʞʜʫ ʩʪʨʘʥʠʮʘʤʠ ʥʘ ʩʘʡʪʝ 

Elections Design (electionsdesign.co) ï ʥʘʨʫʰʝʥ 

ʧʨʠʥʮʠʧ ʜʠʥʘʤʠʢʠ, ʩʢʦʨʦʩʪʴ ʘʥʠʤʘʮʠʠ ʚʳʰʝ, ʯʝʤ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ ʨʘʩʩʪʦʷʥʠʠ, ʢʦʪʦʨʦʝ ʧʨʦʭʦʜʷʪ ʦʙʲ-

ʝʢʪʳ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʘʥʠʤʘʮʠʠ ʚʳʰʝ 1ʩ ʚʦʩ-

ʧʨʠʥʠʤʘʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʢʘʢ ʜʦʣʛʘʷ ï 91% 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʩ ʥʝʛʘʪʠʚʥʦʡ ʨʝʘʢʮʠʝʡ 

2. ɸʥʠʤʘʮʠʷ ʥʘ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʝ The Nordy 
Club (nordyportrait.nordstrom.com /create/intro) ï 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʘʥʠʤʘʮʠʠ ʚʳʰʝ 1ʩ ʚʦʩʧʨʠʥʠ-

ʤʘʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʢʘʢ ʜʦʣʛʘʷ ï 65% ʧʦʣʴʟʦʚʘ-

ʪʝʣʠ ʩ ʥʝʛʘʪʠʚʥʦʡ ʨʝʘʢʮʠʝʡ 

3. ʉʤʝʥʘ ʢʦʥʪʝʥʪʘ ʚ ʩʣʘʡʜʝʨʝ Epo 

(epo.com.br) ï ʘʥʠʤʘʮʠʷ ʢʘʞʝʪʩʷ ʩʣʦʞʥʦʡ, ʪʘʢ ʢʘʢ 

ʥʘʨʫʰʝʥʳ ʧʨʠʥʮʠʧʳ ʛʨʫʧʧʠʨʦʚʘʥʠʷ, ʩʤʝʱʝʥʠʷ ʠ 

ʟʘʜʝʨʞʢʠ ï 76% ʧʦʣʴʟʦʚʘʪʝʣʠ ʩ ʥʝʛʘʪʠʚʥʦʡ ʨʝʘʢ-

ʮʠʝʡ 

4. ʂʘʨʪʦʯʢʠ ʪʦʚʘʨʘ Douglas 

(adfingers.link/douglas/private-label/index.html) ï 

ʥʘʨʫʰʝʥ ʧʨʠʥʮʠʧ ʛʨʫʧʧʠʨʦʚʘʥʠʷ, ʘʥʠʤʠʨʦʚʘʥʘ 

ʢʘʞʜʘʷ ʢʘʨʪʦʯʢʘ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʬʦʢʫʩʘ 

ʚʥʠʤʘʥʠʷ ï 82% ʧʦʣʴʟʦʚʘʪʝʣʠ ʩ ʥʝʛʘʪʠʚʥʦʡ ʨʝʘʢ-

ʮʠʝʡ 

5. ʇʝʨʝʭʦʜ ʤʝʞʜʫ ʩʪʨʘʥʠʮʘʤʠ Maradji 

(maradji.com) ï ʘʥʠʤʘʮʠʷ ʥʝ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ 

ʦʙʲʷʩʥʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʧʝʨʝʭʦʜʦʚ, ʟʘʧʫʪʳʚʘʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ï 69% ʧʦʣʴʟʦʚʘʪʝʣʠ ʩ ʥʝʛʘʪʠʚʥʦʡ ʨʝ-

ʘʢʮʠʝʡ 

6. ʇʨʠʟʳʚ ʢ ʢʦʤʤʝʥʪʠʨʦʚʘʥʠʶ ʧʦʩʪʘ ʚ ʣʝʥʪʝ 
LinkedIn (linkedin.com) ï ʘʥʠʤʘʮʠʷ ʚʪʦʨʦʩʪʝʧʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʩʤʝʱʘʝʪ ʬʦʢʫʩ ʚʥʠʤʘʥʠʷ ʩ ʠʥʬʦʨʤʘ-

ʮʠʠ ʧʦʩʪʘ, ʦʪʚʣʝʢʘʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ï 77% ʧʦʣʴʟʦʚʘ-

ʪʝʣʠ ʩ ʥʝʛʘʪʠʚʥʦʡ ʨʝʘʢʮʠʝʡ 

7. ɸʥʠʤʘʮʠʷ ʥʘ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʝ Pop Web 
Design ï ʥʘʨʫʰʝʥ ʧʨʠʥʮʠʧ ʛʨʫʧʧʠʨʦʚʘʥʠʷ ï 85% 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʩ ʥʝʛʘʪʠʚʥʦʡ ʨʝʘʢʮʠʝʡ 

 ʉʣʝʜʫʶʱʠʝ ʠʥʪʝʨʬʝʡʩʳ, ʚ ʢʦʪʦʨʳʭ ʪʘʢʞʝ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʘʥʠʤʘʮʠʷ, ʥʝ ʚʳʟʚʘʣʠ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʜʠʩʢʦʤʬʦʨʪʘ. ʆʧʨʦʰʝʥʥʳʝ ʙʳʩʪʨʦ ʠ ʫʩʧʝʰʥʦ ʜʦ-

ʩʪʠʛʣʠ ʩʚʦʝʡ ʮʝʣʠ, ʥʝ ʠʩʧʳʪʘʚ ʢʦʛʥʠʪʠʚʥʦʡ 

ʥʘʛʨʫʟʢʠ.  

1. City Guides Demo 

(share.protopie.io/37pmSM5LtYM) ï ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʧʨʠʥʮʠʧʳ ʥʘʣʦʞʝʥʠʷ ʤʘʩʢʠ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʜʠ-

ʥʘʤʠʢʠ 

2. ʃʝʥʪʘ Instagram (instagram.com) ï ʠʩʧʦʣʴ-

ʟʦʚʘʥʳ ʧʨʠʥʮʠʧʳ ʜʠʥʘʤʠʢʠ ʠ ʧʝʨʝʢʨʳʪʠʷ 

3. RJ Day (remixjobs.com/remixjobsday) ï ʠʩ-

ʧʦʣʴʟʦʚʘʥʳ ʧʨʠʥʮʠʧʳ ʧʘʨʘʣʘʢʩʘ, ʩʤʝʱʝʥʠʷ ʠ ʟʘ-

ʜʝʨʞʢʠ, ʛʨʫʧʧʠʨʦʚʘʥʠʷ 

4. NetGuru (etguru.co/design-process) ï ʠʩ-

ʧʦʣʴʟʦʚʘʥʳ ʧʨʠʥʮʠʧʳ ʛʨʫʧʧʠʨʦʚʘʥʠʷ, ʧʨʝʦʙʨʘʟʦ-

ʚʘʥʠʷ ʠ ʜʠʥʘʤʠʢʠ 

5. Todo Demo 

(https://share.protopie.io/Eepkhfp5ERk) ï ʠʩʧʦʣʴʟʦ-

ʚʘʥʳ ʧʨʠʝʤʳ Dolly & Zoom ʠ ʛʨʫʧʧʠʨʦʚʘʥʠʝ 

6. HeatBeat (heartbeat.ua/projects/teampaper) ï 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠʥʮʠʧʳ ʜʠʥʘʤʠʢʠ, ʩʤʝʱʝʥʠ, ʠ ʟʘ-

ʜʝʨʞʢʠ,ʥʘʣʦʞʝʥʠʷ ʤʘʩʢʠ 

7. Maps Concept Prototype 

(share.protopie.io/igFQenkDfsb) ï ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʧʨʠʥʮʠʧʳ ʜʠʥʘʤʠʢʠ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

8. Calendar Demo 

(share.protopie.io/or1xyrTwyQ) ï ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʛʨʫʧʧʠʨʦʚʘʥʠʝ ʠ ʧʨʠʝʤʳ Dolly & Zoom 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʦʩ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦʜʪʚʝʨ-

ʜʠʣ, ʯʪʦ ʥʘʨʫʰʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʠ ʧʨʘʚʠʣ ʘʥʠʤʘʮʠʠ 

ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʦʧʳʪ, ʩʦ-

ʙʣʶʜʝʥʠʝ ʞʝ ʵʪʠʭ ʧʨʘʚʠʣ ʧʦʤʦʛʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʜʦʩʪʠʯʴ ʮʝʣʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʧʝ-

ʯʘʪʣʝʥʠʝ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʠʥʪʝʨʬʝʡʩʦʤ. 
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ɸʥʥʦʪʘʮʠʷ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʧʦʪʝʨʷʚʰʠʭ 

ʩʚʦʶ ʧʣʦʜʦʨʦʜʥʦʩʪʴ, ʟʘʩʦʣʝʥʥʳʭ, ʦʢʘʤʝʥʝʣʳʭ, ʠ ʧʨʝʚʨʘʪʠʚʰʠʭʩʷ ʚ ʙʦʣʦʪʘ, ʧʦʯʚ, ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʩʤʝʩʠ 

ʰʣʘʢʘ, ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʚ ʭʦʜʝ ʩʞʠʛʘʥʠʷ ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, ʰʣʘʤʘ, ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʧʨʠ ʨʘʟʨʘ-

ʙʦʪʢʝ ʥʝʬʪʷʥʳʭ ʩʢʚʘʞʠʥ, ʠ ʙʦʛʘʪʦʡ ʢʘʣʠʝʤ, ʢʘʣʠʡ-ʦʢʩʠʜʥʦʡ ʬʦʥʦʣʠʪʦʚʦʡ ʧʦʨʦʜʳ, ʦʙʨʘʙʦʪʘʥʥʫʶ ʦʪ-

ʨʘʙʦʪʘʥʥʦʡ 5-10%-ʥʦʡ ʅNʆʟ-ʥʦʡ ʢʠʩʣʦʪʦʡ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟ 100 ʛʨ. ʰʣʘʢʘ, ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʚ 

ʭʦʜʝ ʩʛʦʨʘʥʠʷ ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, 50-60 ʛʨ. ʥʝʬʪʝʟʘʙʦʡʥʦʛʦ ʰʣʘʤʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 10-20 ʛʨ. ʬʦ-

ʥʦʣʠʪʦʚʦʡ ʧʦʨʦʜʳ, ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʝʥʠʝ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʜʦʙʨʝʥʠʷ, ʦʙʦʛʘʱʝʥʥʦʛʦ 

ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʘʣʠʝʤ ʠ ʘʟʦʪʦʤ.  

Abstract. 

The main purpose of this article is to develop a technology of recovery, lost their fertility, saline, fossilized, 

and turned into swamps, soils, by adding a mixture of slag formed during the combustion of solid waste, sludge 

formed during the development of oil wells, and rich in potassium, potassium-oxide phonolite rock, treated with 

spent 5-10% ʅNʆʟ acid. It was found that out of 100 gr. slag formed during the combustion of solid waste, 50-60 

g. oilfield slurry with 10-20 g. phonolite rock, it is possible to obtain organo-mineral complex fertilizer enriched 

with macro-and microelements, especially potassium and nitrogen. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʰʣʘʢ, ʰʣʘʤ, ʬʦʩʬʦʨʠʪ, ʢʦʥʮʝʥʪʨʘʪ, ʬʦʥʦʣʠʪʦʚʘʷ ʧʦʨʦʜʘ. 

Key words: slag, sludge, phosphorite, concentrate, phonolite rock. 

 

ʉʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʨʘʩʪʘʶʱʠʤ ʦʙʲʝʤʦʤ ʠ ʨʘʟʥʦʦʙ-

ʨʘʟʠʝʤ ʢʦʥʝʯʥʦʡ ʠ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʫʚʝ-

ʣʠʯʝʥʠʝʤ ʦʙʲʝʤʦʚ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʚʦʚʣʝʢʘʝ-

ʤʳʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʨʦʩʪʦʤ ʢʦ-

ʣʠʯʝʩʪʚʦ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʪʭʦʜʦʚ, ʦʪʚʦʜʠʤʳʭ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʆʙʲʝʤ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ ʢʘʞʜʳʡ ʜʝʥʴ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ʆʜʥʘʢʦ ʠʟ ʵʪʠʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʜʦ ʥʘʩʪʦʷ-

ʱʝʛʦ ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʦʣʴʢʦ 55- 65%. ɺʩʝ 

ʦʩʪʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚ ʚʠʜʝ ʦʪʭʦʜʦʚ ʦʩʪʘʝʪʩʷ ʥʝ-

ʠʩʧʦʣʴʟʦʚʘʥʥʳʤʠ, ʟʘʛʨʷʟʥʷʷ ʘʪʤʦʩʬʝʨʫ, ʛʠʜʨʦ-

ʩʬʝʨʫ ʠ ʣʠʪʦʩʬʝʨʫ [1]. ʊʦʣʴʢʦ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʝʞʝʛʦʜʥʦ ʩʢʣʘʜʠʨʫʝʪʩʷ ʟʥʘʯʠ-

ʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʦʪʭʦʜʦʚ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʙʱʝʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʥʘʢʦʧʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ʩʦʩʪʘʚʣʷʝʪ ʤʣʨʜ, 

ʪʦʥʥ, ʘ ʧʦʜ ʩʢʣʘʜʠʨʦʚʘʥʠʝʤ ʟʘʥʷʪʦ ʙʦʣʝʝ 100 000 ɻʘ 

ʟʝʤʝʣʴʥʳʭ ʧʣʦʱʘʜʝʡ. ɺʩʝ ʵʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʳ-

ʚʦʜʳ ʫʯʝʥʳʭ ʦ ʪʦʤ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʦʪʨʠʮʘ-

ʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʩʦ-

ʩʪʦʠʪ ʥʝ ʩʪʦʣʴʢʦ ʚ ʨʦʩʪʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʢʦʣʴʢʦ ʚ 

ʦʪʩʫʪʩʪʚʠʠ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʧʦʣʝʟʥʳʭ ʠʩ-

ʢʦʧʘʝʤʳʭ, ʘ ʪʘʢʞʝ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʨʘʟʣʠʯʥʳʭ 

ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭ ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ ʢʦʤ-

ʧʣʝʢʩʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ 

ʦʭʨʘʥʝ ʥʝʜʨ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʜ ʦʭʨʘʥʦʡ ʥʝʜʨ ʧʦʥʠ-

ʤʘʝʪʩʷ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʝ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠ ʙʝ-

ʨʝʞʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʤʘʢ-

ʩʠʤʘʣʴʥʦ ʧʦʣʥʦʝ ʪʝʭʥʠʯʝʩʢʠ ʜʦʩʪʫʧʥʦʝ ʠ ʵʢʦʥʦʤʠ-

ʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʝ ʠʭ ʠʟʚʣʝʯʝʥʠʝ, ʫʪʠʣʠʟʘʮʠʷ 

ʦʪʭʦʜʦʚ, ʣʠʢʚʠʜʘʮʠʷ ʫʨʦʥʘ ʥʘʥʝʩʝʥʥʦʛʦ ʝʩʪʝʩʪʚʝʥ-

ʥʳʤ ʧʨʠʨʦʜʥʳʤ ʣʘʥʜʰʘʬʪʘʤ. ʆʩʥʦʚʥʳʝ ʤʝʨʦʧʨʠ-

ʷʪʠʷ ʧʦ ʦʭʨʘʥʝ ʥʝʜʨ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝ-

ʥʠʠ: 

- ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʦʪʝʨʴ, ʧʨʠ ʜʦʙʳʯʝ, ʪʨʘʥʩ-

ʧʦʨʪʠʨʦʚʢʝ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʧʨʠ ʠʭ ʦʙʦʛʘʱʝ-

ʥʠʠ ʠ ʧʝʨʝʨʘʙʦʪʢʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢ-

ʮʠʠ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ 

ʫʱʝʨʙ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʧʨʦʠʩʭʦʜʷʪ ʧʨʠ ʨʘʟʨʘ-

ʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʜʟʝʤʥʳʤ ʩʧʦʩʦʙʦʤ. 

ʇʦ ʥʘʟʥʘʯʝʥʠʶ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʚʳʜʝ-

ʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: 

¶ ɻʦʨʶʯʠʝ ʧʦʣʝʟʥʳʝ ʠʩʢʦʧʘʝʤʳʝ (ʥʝʬʪʴ, 

ʧʨʠʨʦʜʥʳʡ ʛʘʟ, ʛʦʨʶʯʠʝ ʩʣʘʥʮʳ, ʪʦʨʬ, ʫʛʦʣʴ). 

¶ ʈʫʜʳ (ʨʫʜʳ ʯʝʨʥʳʭ, ʮʚʝʪʥʳʭ ʠ ʙʣʘʛʦʨʦʜ-
ʥʳʭ ʤʝʪʘʣʣʦʚ). 

¶ ɻʠʜʨʦʤʠʥʝʨʘʣʴʥʳʝ (ʧʦʜʟʝʤʥʳʝ ʤʠʥʝʨʘʣʴ-
ʥʳʝ ʠ ʧʨʝʩʥʳʝ ʚʦʜʳ). 

¶ ʂʘʤʥʝʩʘʤʦʮʚʝʪʥʦʝ ʩʳʨʴʝ (ʷʰʤʘ, ʨʦʜʦʥʠʪ, 
ʘʛʘʪ ʠ ʜʨ.). 

¶ ɻʦʨʥʦʭʠʤʠʯʝʩʢʦʝ ʩʳʨʴʝ (ʘʧʘʪʠʪ, ʬʦʩʬʘʪʳ, 
ʤʠʥʝʨʘʣʴʥʳʝ ʩʦʣʠ, ʙʦʨʘʪʳ, ʛʣʠʥʳ ʠ ʜʨ. 
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¶ ʅʝʨʫʜʥʳʝ ʧʦʣʝʟʥʳʝ ʠʩʢʦʧʘʝʤʳʝ (ʩʪʨʦʠ-
ʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ). 

ʀʟ ʦʧʠʩʘʥʥʦʛʦ ʚʠʜʥʦ, ʯʪʦ ʠʤʝʶʱʝʛʦ ʚ ʩʦʩʪʘʚʝ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʟʝʤʝʣʴ ʧʨʠ ʫʣʫʯʰʝʥʠʠ 

ʩʚʦʡʩʪʚ ʤʦʞʥʦ ʚʳʨʘʱʠʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ 

ʧʣʦʜʦʨʦʜʥʳʝ ʨʘʩʪʝʥʠʷ, ʪʘʢ ʢʘʢ ʠʤʝʶʪʩʷ ʚ ʥʫʞʥʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ. ʋʢʘʟʘʥʥʳʝ 

ʧʦʣʝʟʥʳʝ ʠʩʢʦʧʘʝʤʳʝ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʪʘʢ ʢʘʢ ʚ ʠʭ 

ʩʦʩʪʘʚʝ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʚ ʤʘʣʦʤ ʢʦʣʠʯʝʩʪʚʝ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʥʝʩʤʦʪʨʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ, ʘ ʪʘʢʞʝ 

ʨʘʙʦʯʝʡ ʩʠʣʳ ʧʦʣʝʟʥʳʝ ʠʩʢʦʧʘʝʤʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

55 - 65%. ʇʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠʤʝʶʱʠʝ ʚ ʩʦ-

ʩʪʘʚʝ ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʰʣʘʤʘ, ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʥʝʦʙʭʦʜʠʤʦʤ ʚʠʜʝ. ɽʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʢʦʤ-

ʧʣʝʢʩʝ, ʪʦ ʠʤʝʶʱʠʡʩʷ ʵʣʝʤʝʥʪ ʟʘʤʝʥʷʝʪ ʥʝʜʦʩʪʘʶ-

ʱʠʡʩʷ. ɺʩʝ ʵʪʦ ʧʨʠʚʝʜʝʪ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ ʥʦʚʦʛʦ 

ʧʨʦʜʫʢʪʘ ʩ ʪʝʤ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʤʳʡ ʧʨʦʜʫʢʪ ʙʫʜʝʪ 

ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʨʝʩʧʫʙʣʠʢʠ. ʆʜʥʘʢʦ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʩʧʫʙʣʠʢʘ ʥʫʞʜʘʝʪʩʷ ʚ 160-170 

ʪʳʩʷʯ ʪʦʥʥ ʫʜʦʙʨʝʥʠʡ ʠ ʤʝʣʠʦʨʘʥʪʘ ʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʜʣʷ ʧʨʠʚʝʜʝʥʠʷ ʟʘʣʦʞʝʥʥʳʭ ʟʝʤʝʣʴ ʚ ʠʩʧʦʣʴʟʫʝ-

ʤʳʡ ʚʠʜ. ʆʯʝʥʴ ʞʘʣʴ, ʯʪʦ ʫʜʦʙʨʝʥʠʝ ʧʦʢʫʧʘʶʪʩʷ ʠʟ 

ʟʘʛʨʘʥʠʮʳ ʧʦ ʜʦʨʦʛʦʡ ʮʝʥʝ, ʘ ʪʘʢʞʝ ʥʝʭʚʘʪʢʘ ʤʝʣʠ-

ʦʨʘʥʪʘ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʛʝʢʪʘʨʘʤʠ ʟʘʩʝʣʝʥ-

ʥʳʭ ʟʝʤʝʣʴ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʵʪʦ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʰʣʘʤʘ ʙʦʛʘʪʦʛʦ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʥʝ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ. ʆʩʪʘʚʘʣʩʷ ʧʦʜ ʜʦʞʜʸʤ ʠ ʩʦʣʥʮʝʤ ʧʨʠ-

ʭʦʜʠʪ ʚ ʥʝʧʨʠʛʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʘ ʪʘʢʞʝ ʥʘʨʫʰʘʝʪ 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ. ʅʘʨʘʚʥʝ ʩ ʵʪʠʤʠ ʧʦʣʝʟ-

ʥʳʝ ʠʩʢʦʧʘʝʤʳʝ, ʘ ʪʘʢʞʝ ʠʤʝʶʱʠʡ ʙʦʣʴʰʠʝ ʟʘʧʘʩʳ 

ʰʣʘʤ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʣʘʛʦʨʘʞʠʚʘʥʠʷ ʧʦʯʚʳ. 

ʇʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʝʩʧʫʙʣʠʢʝ ʨʘʟʨʘ-

ʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʨʘʩʰʠʨʝʥʠʝ 

ʦʙʣʘʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʦ. ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʰʣʘʤʘ ʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. 

ʊʝʤ ʥʝʤʝʥʝʝ ʙʫʨʦʚʦʡ ʰʣʘʤ, ʩʚʘʣʝʥʥʳʡ ʚʦʢʨʫʛ 

ʙʫʨʦʚʳʭ ʚʳʰʝʢ, ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʠʩʪʦʯʥʠ-

ʢʦʤ ʧʳʣʠ - ʣʝʪʦʤ, ʘ ʟʠʤʦʡ ʧʨʠʯʠʥʦʡ ʟʘʙʦʣʦʯʝʥʥʦ-

ʩʪʠ, ʢʘʢ ʚ ʛʦʨʥʳʭ, ʪʘʢ ʠ ʚ ʨʘʚʥʠʥʥʳʭ ʦʙʣʘʩʪʷʭ. ʕʪʦ 

ʚʳʟʳʚʘʝʪ ʥʘʨʫʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, 

ʟʘʛʨʷʟʥʝʥʠʝ ʤʝʩʪʘ ʦʙʠʪʘʥʠʷ, ʧʘʩʪʙʠʱ, ʘʪʤʦʩʬʝʨʳ, 

ʛʠʜʨʦʩʬʝʨʳ ʠ ʣʠʪʦʩʬʝʨʳ ʠ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʨʘʟ-

ʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʉ ʢʘʞʜʦʡ ʜʝʡʩʪʚʫʶʱʝʡ ʩʢʚʘ-

ʞʠʥʳ ʟʘ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʣʫʯʘʶʪ 80-100 ʤ3 

ʰʣʘʤʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʙʫʨʦʚʳʝ ʰʣʘʤʳ, ʦʪʣʠʯʘ-

ʶʪʩʷ ʥʘʣʠʯʠʝʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʤʘʢʨʦ- ʠ ʤʠʢʨʦ-

ʵʣʝʤʝʥʪʦʚ, ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʧʦʣʫʯʝ-

ʥʠʠ ʢʦʤʧʣʝʢʩʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʤʝʣʠʦʨʘʥʪ ʠ ʜʨʫʛʠʭ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʦʙʣʘʜʘʶʱʠʭ 

ʩʚʦʡʩʪʚʘʤʠ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. ʈʘʮʠʦʥʘʣʴʥʦʝ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʜʝʰʝʚʦʛʦ ʠ ʥʝʠʩʯʝʨʧʘʝʤʦʛʦ ʩʳʨʴʷ - 

ʦʪʭʦʜʦʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʘʢ-

ʪʫʘʣʴʥʳʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʘʢʪʫʘʣʴʥʦʤʫ 

ʥʘʧʨʘʚʣʝʥʠʶ ʩʫʱʝʩʪʚʫʶʪ ʩʪʘʜʠʠ ʠʟʦʙʨʝʪʝʥʠʷ ʠ 

ʤʘʪʝʨʠʘʣʳ, ʚ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʦʪʙʨʦʩʦʚ ʰʣʘʤʦʚ ʠ ʠʭ ʨʘʩʪʚʦ-

ʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʙʫʨʝʥʠʷ ʥʝʬʪʷʥʳʭ ʩʢʚʘʞʠʥ [2-

5]. ʆʜʥʘʢʦ, ʫʪʠʣʠʟʘʮʠʠ ʵʪʠʭ ʠʟʦʙʨʝʪʝʥʠʡ ʠ ʤʘʪʝʨʠ-

ʘʣʦʚ ʥʝʜʦʩʪʘʪʦʯʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʬʪʷʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʙʫʨʦʚʳʭ ʰʣʘʤʦʚ. 

ʆʢʘʟʳʚʘʝʪʩʷ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʦʯʚʳ ʨʝʩʧʫʙ-

ʣʠʢʠ ʚʩʝʛʜʘ ʥʫʞʜʘʶʪʩʷ ʭʠʤʠʯʝʩʢʦʡ ʤʝʣʠʦʨʘʮʠʠ 

ʥʘʨʫʰʝʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ. ʊʘʢʞʝ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʦʩ-

ʥʦʚʥʦʛʦ ʩʳʨʴʷ ʥʝʠʩʯʝʨʧʘʝʤʳʭ ʠ ʜʝʰʝʚʳʭ ʦʪʭʦʜʦʚ, 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʘʪʤʦʩʬʝʨʫ, ʛʠʜʨʦʩʬʝʨʫ, ʣʠʪʦʩʬʝʨʫ, 

ʯʪʦ ʚ ʮʝʣʦʤ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʥʘʨʫʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ [6-10]. 

ʎʝʣʴ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʨʘʟʨʘ-

ʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʩʦʝʜʠʥʝʥʠʡ ʠʤʝʶʱʝʝ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ, 

ʙʦʣʝʝ ʩʪʦʡʢʠʭ ʢ ʧʨʠʨʦʜʥʳʤ ʷʚʣʝʥʠʷʤ (ʭʦʣʦʜ, ʞʘʨʘ, 

ʚʝʪʝʨ) ʨʘʩʪʝʥʠʡ, ʫʚʝʣʠʯʠʚʘʶʱʝʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʠ ʧʣʦʜʦʨʦʜʥʦʩʪʴ ʢʘʤʝʥʠʩʪʳʭ, ʧʝʩʯʘʥʳʭ, ʩʦʣʦʥʯʘ-

ʢʦʚʳʭ ʠ ʙʦʣʦʪʠʩʪʳʭ ʧʦʯʚ, ʙʦʛʘʪʦʛʦ ʤʥʦʛʦʯʠʩʣʝʥ-

ʥʳʤʠ ʧʠʪʘʪʝʣʴʥʳʤʠ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ 

ʙʫʨʦʚʳʭ ʰʣʘʤʦʚ ʠ ʢʘʣʠʡʩʦʜʝʨʞʘʱʠʭ ʧʦʣʝʟʥʳʭ ʠʩ-

ʢʦʧʘʝʤʳʭ [11,12]. ʇʦʩʪʘʚʣʝʥʥʘʷ ʮʝʣʴ ʜʦʩʪʠʛʘʝʪʩʷ 

ʩʤʝʱʝʥʠʝʤ ʙʫʨʦʚʳʭ ʰʣʘʤʦʚ ʠ ʩʦʝʜʠʥʝʥʠʡ ʩʦʜʝʨ-

ʞʘʱʠʡ ʢʘʣʠʡ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 2,5 · ɿ,5 : 0,3· 0,5. ʇʨʠ 

ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʳʭʦʜʷʱʠʡ ʧʨʠ ʙʫʨʝʥʠʠ ʠʟ 

ʥʝʬʪʷʥʳʭ ʩʢʚʘʞʠʥ ʚ ʚʠʜʝ ʰʣʘʤʘ ʤʘʪʝʨʠʘʣʳ, ʩ ʥʠ-

ʞʝʧʨʠʚʝʜʝʥʥʳʤ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ (ʪʘʙ.1) 

 

ʊʘʙʣʠʮʘ-1 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʳʭʦʜʷʱʠʭ ʧʨʠ ʙʫʨʝʥʠʠ ʠʟ ʥʝʬʪʷʥʳʭ ʩʢʚʘʞʠʥ ʚ ʚʠʜʝ ʰʣʘʤʘ ʤʘʪʝʨʠʘʣʦʚ 

ˉ Na2O MgO Al 2O3 SiO2 P2O5 SO3 K2O CaO TiO2 MnO Fe2O3 BaO X 

1 2,3 2,73 12,13 37,85 0,14 5,40 0,97 4,27 0,91 0,052 2,71 15,15 15,15 

2 1,84 3,23 13,80 41,90 0,15 2,97 1,29 5,17 0,79 0,058 4,18 5,52 8,20 

3 1,70 3.37 14,55 42,09 0.15 2,51 1,26 5,23 0,77 0,059 4.22 4,67 19,10 

4 1,64 3,09 8,93 46,87 0,14 5,02 1,04 4,35 0,88 0,053 2,92 9,34 15,70 

5 1,80 2,97 9,17 54,85 0,16 1,32 1.54 5,88 0,73 0,058 5,78 2,46 12,30 

6 2.12 2,39 10,32 60,05 0,15 0,98 2.10 2,27 0,70 0,039 4,74 1,82 11,76 

 

ɺ ʢʘʯʝʩʪʚʝ ʩʦʝʜʠʥʝʥʠʡ ʩʦʜʝʨʞʘʱʠʭ ʢʘʣʠʡ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʉʠʷʟʘʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ɸʟʝʨʙʘʡ-

ʜʞʘʥʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ ʩʣʝʜʫʶʱʝʛʦ ʩʦʩʪʘʚʘ (ʤʘʩʩ 

%): Na2O 1,61-2,00; MgO 2,10-2,90; ɸ12O3 9,86-

10,50; SiO2 61,50-62,0; ʈ2O5 0,89-1,01; ʂ2O 1,89-

3,41; ʉʘʆ 1,66-1,79; ʊiO2 0,81-0,93; ʄnʆ 0,11-0,13; 

Fe2O3 1,60-1,70; ʂʊ 0,69-0,75; ʠʪʦʛʦ 99,9-100. ʆʪʨʘ-

ʙʦʪʘʥʥʘʷ ʬʦʩʬʦʨʥʘʷ ʢʠʩʣʦʪʘ ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟ-

ʚʦʜʩʪʚ ʩʦʜʝʨʞʠʪ (ʤʘʩʩ %): ʅ3ʈO4 10,0-15,0; SO3 5,0-

7,0; ZnO 0,3-0,5; ʄnʆ 0.10-0,12; ʦʩʪʘʣʴʥʦʝ ʅ2O. 

ʋʪʠʣʠʟʘʮʠʷ ʦʪʭʦʜʦʚ ʙʫʨʦʚʳʭ ʰʣʘʤʦʚ, ʦʪʨʘʙʦ-

ʪʘʥʥʘʷ ʬʦʩʬʦʨʥʘʷ ʢʠʩʣʦʪʦʡ ʠ ʜʦʙʘʚʣʝʥʠʝʤ ʧʦʣʝʟ-

ʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʢʘʣʠʡʩʦʜʝʨʞʘʱʠʭ ʛʣʠʥ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʝ (ʨʠ-

ʩʫʥʦʢ 1).  
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ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʚʢʣʶʯʘʝʪ: ʙʫʥʢʝʨ-1 

ʜʣʷ ʰʣʘʤʘ, ʙʫʥʢʝʨ-2 ʜʣʷ ʉʠʷʟʘʥʩʢʦʡ ʛʣʠʥʳ, ʪʨʘʥʩ-

ʧʦʨʪʝʨ-3, ʜʦʟʘʪʦʨ-4, ʨʝʟʝʨʚʫʘʨ ʩ ʢʠʩʣʦʪʦʡ-5, ʩʤʝʩʠ-

ʪʝʣʴ-6, ʨʝʘʢʪʦʨ-7, ʢʨʘʥ-8, ʰʥʝʢʦʚʳʡ ʧʨʝʩʩ-9 ʩ ʚʘ-

ʣʦʤ-10 ʠ ʢʘʤʝʨʦʡ-11 ʩ ʧʦʨʘʤʠ-12 ʠ ʚʳʭʦʜʥʳʤ ʧʘ-

ʪʨʫʙʢʦʤ ʜʣʷ ʤʝʣʠʦʨʘʥʪʘ-13, ʥʘʩʦʩ-14, ʨʝʟʝʨʚʫʘʨ ʩ 

ʞʠʜʢʦʩʪʴʶ-15, ʙʫʥʢʝʨ ʩ ʨʘʢʫʰʝʯʥʠʢʦʤ-16, ʰʥʝʢ-

17, ʩʣʠʚ-18, ʛʨʘʥʫʣʷʪʦʨ-19, ʦʩʫʰʠʪʝʣʴ-20, ʵʣʝʚʘ-

ʪʦʨ-21, ʩʠʪʦ-22, ʨʝʪʫʨ-23, ʜʨʦʙʠʣʢʘ-24, ʛʦʪʦʚʳʡ 

ʧʨʦʜʫʢʪ-25. 

ʐʣʘʤ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʫʨʝʥʠʷ 

ʥʝʬʪʷʥʳʭ ʩʢʚʘʞʠʥ (ʠʟ ʙʫʨʝʥʠʷ ʥʝʬʪʷʥʳʭ ʩʢʚʘʞʠʥ) 

ʧʦʩʣʝ ʦʯʠʱʝʥʠʷ ʦʪ ʧʨʠʤʝʩʝʡ (ʢʘʤʝʥʴ, ʜʝʨʝʚʷʥʥʳʝ 

ʠ ʩʪʝʢʣʷʥʥʳʝ ʦʩʢʦʣʢʠ, ʠ ʜʨʫʛʠʝ ʤʘʪʝʨʠʘʣʳ) ʚʳʩʫ-

ʰʠʚʘʶʪ ʠ ʠʟʤʝʣʴʯʘʶʪ, 100 ʢʛ ʠʟ ʧʦʣʫʯʝʥʥʦʛʦ ʤʘʪʝ-

ʨʠʘʣʘ ʟʘʛʨʫʞʘʶʪ ʚ ʙʫʥʢʝʨ (1), ʦʪʢʫʜʘ ʧʦʜʘʝʪʩʷ ʚ 

ʢʦʥʚʝʡʝʨ (3). ʆʜʥʦʚʨʝʤʝʥʥʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝ-

ʙʦʚʘʥʠʝʤ ʠʟ ʤʘʣʝʥʴʢʠʭ ʙʫʥʢʝʨʦʚ (2) ʚ ʢʦʥʚʝʡʝʨ 

ʚʚʦʜʷʪ ʦʜʠʥ ʠʟ ʧʨʠʨʦʜʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʝʜʠʥʝ-

ʥʠʡ (ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠ-

ʨʦʜʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʛʣʠʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʉʠʘʟʘʥʴ) -50 ʢʛ ʛʣʠʥʳ ʉʠʷ-

ʟʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʐʣʘʤ ʠ ʛʣʠʥʘ, ʚʤʝʩʪʝ ʧʝ-

ʨʝʭʦʜʷ ʯʝʨʝʟ ʜʦʟʘʪʦʨ (4), ʧʦʧʘʜʘʶʪ ʚ ʨʝʘʢʪʦʨ (7). ɺ 

ʨʝʘʢʪʦʨʝ ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʘʪʴ ʩʤʝʩʠʪʝʣʴ (6). ɺ ʦʙʨʘ-

ʟʫʶʱʫʶʩʷ ʩʤʝʩʴ ʥʝʦʙʭʦʜʠʤʦʛʦ ʚʨʝʤʝʥʠ ʚʚʦʜʷʪ 

ʨʘʟʙʘʚʣʝʥʥʫʶ 5-10% ʅ3ʈO4 ʠ ʧʝʨʝʤʝʰʠʚʘʶʪ ʚ ʪʝ-

ʯʝʥʠʝ 30-35 ʤʠʥ., ʧʦʩʣʝ ʯʝʛʦ ʠʟ ʞʠʜʢʦʡ ʠ ʪʚʝʨʜʦʡ 

ʯʘʩʪʠ ʧʦʣʫʯʝʥʥʦʡ ʩʤʝʩʠ ʙʝʨʫʪ ʦʙʨʘʟʮʳ ʜʣʷ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʨʦʠʟ-

ʚʦʜʷʪ ʪʨʠ ʠ ʙʦʣʴʰʝ ʘʥʘʣʠʟʦʚ ʜʦ ʧʦʣʫʯʝʥʠʷ ʦʜʠʥʘ-

ʢʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʇʦʣʫʯʝʥʥʘʷ ʧʫʣʴʧʘ ʩ ʧʨʠʪʦʢʦʤ 

ʠʟ ʨʝʘʢʪʦʨʘ ʧʦʜʘʝʪʩʷ ʚ ʰʥʝʢ-ʧʨʝʩʩ (9). ʊʚʝʨʜʘʷ 

ʯʘʩʪʴ ʩʦʙʠʨʘʝʪʩʷ ʚ ʢʦʥʮʝ ʰʥʝʢ-ʧʨʝʩʩʘ ʠ ʦʪʧʨʘʚʣʷ-

ʝʪʩʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦ ʥʘʟʥʘʯʝʥʠʶ. ɾʠʜʢʘʷ 

ʯʘʩʪʴ ʩ ʧʦʤʦʱʴʶ ʥʘʩʦʩʘ (13) ʥʘʢʘʯʠʚʘʝʪʩʷ ʚ ʯʘʥ 

(14). ʆʜʥʦʚʨʝʤʝʥʥʦ, ʚ ʯʘʥ (ʮʠʩʪʝʨʥ) ʧʦʜʘʝʪʩʷ ʦʧʨʝ-

ʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʟʤʝʣʴʯʝʥʥʦʡ ʨʘʢʫʰʢʠ ʜʦ 

ʧʨʠʚʝʜʝʥʠʷ pH ʜʦ 6,0-7,5. ʆʙʨʘʟʫʶʱʠʡʩʷ ʚ ʮʠ-

ʩʪʝʨʥʝ ʥʝʡʪʨʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʧʨʠ ʧʝʨʝʤʝʰʠʚʘʥʠʠ 

ʩ ʧʦʤʦʱʴʶ ʜʨʫʛʦʛʦ ʰʥʝʢʘ (15) ʧʦʜʘʝʪʩʷ ʚ ʛʨʘʥʫʣʷ-

ʪʦʨ (16). ʉʶʜʘ ʪʘʢʞʝ ʚʚʦʜʷʪ ʧʳʣʴ, ʧʦʣʫʯʝʥʥʫʶ ʠʟ 

ʩʠʪʘ (19). ʇʦʣʫʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʠʟ ʛʨʘʥʫʣʷʪʦʨʘ ʧʝ-

ʨʝʚʦʜʷʪ ʚ ʩʫʰʠʣʴʥʳʝ ʙʘʨʘʙʘʥʳ. ʇʦʩʣʝ ʩʫʰʢʠ ʯʝʨʝʟ 

ʵʣʝʚʘʪʦʨ (18) ʦʪʧʨʘʚʣʷʝʪʩʷ ʚ ʩʠʪʦ (19), ʛʜʝ ʨʘʟʜʝʣʷ-

ʝʪʩʷ ʥʘ ʪʨʠ ʯʘʩʪʠ, ʛʨʘʥʫʣʳ ʩ ʨʘʟʤʝʨʦʤ 1-5 ʤʤ ʢʘʢ 

ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ ʥʘʧʨʘʚʣʷʶʪ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩ 

ʨʘʟʤʝʨʦʤ 0,5-1,0 ʤʤ ʚʦʟʚʨʘʱʘʶʪ ʦʙʨʘʪʥʦ ʚ ʧʨʦ-

ʮʝʩʩ, ʘ ʩ ʨʘʟʤʝʨʦʤ ʙʦʣʴʰʝ 5ʤʤ ʩʥʦʚʘ ʧʦʜʚʝʨʛʘʶʪ 

ʠʟʤʝʣʴʯʝʥʠʶ ʚ ʜʨʦʙʠʣʢʝ (20) ʧʦʩʣʝ ʯʝʛʦ ʟʘʥʦʚʦ ʧʦ-

ʩʪʫʧʘʝʪ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʮʠʢʣ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ, ʚʳʭʦʜ ʧʦʣʫʯʝʥʥʦʛʦ 

ʧʨʦʜʫʢʪʘ ʩ ʨʘʟʤʝʨʘʤʠ ʛʨʘʥʫʣ 1-5 ʤʤ ʩʦʩʪʘʚʣʷʝʪ 89-

94% ʩʣʝʜʫʶʱʠʤ ʩʦʩʪʘʚʦʤ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

(% ʤʘʩʩ, ʯʘʩʪʴ): ʈ2ʆ5 2,5- 3,1; ʂ2ʆ 2,6-3,0; ʅ2ʆ 9,9-

10,1; ʤʠʢʨʦʵʣʝʤʝʥʪʳ (ʉu, Zn, Mg ʠ ʜʨ.) - 0,11-0,17 

ʠ ʪʚʝʨʜʦʩʪʴʶ ʛʨʘʥʫʣ 1,7-2,4 ʄʈʘ. ʄʝʣʠʦʨʘʥʪ, ʧʦʣʫ-

ʯʝʥʥʳʡ ʠʟ ʰʥʝʢ-ʧʨʝʩʩʳ ʩʦʩʪʦʠʪ (ʤʘʩʩ. %): ʈ2ʆ5 0,4- 

0,6; ʂ2O 0,2-0,3; ʅ2O 2,6-3,1.  

ʇʦʩʣʝ ʨʘʟʜʝʣʝʥʠʷ ʪʚʝʨʜʦʡ ʠ ʞʠʜʢʦʡ ʯʘʩʪʠ ʚ 

ʦʙʦʠʭ ʦʙʨʘʟʮʘʭ ʦʧʨʝʜʝʣʷʣʠʩʴ ʢʦʣʠʯʝʩʪʚʘ ʈ2ʆ5, 

ʂ2O. ʉu, Zn, Mg ʠ ʄn. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʪʳ, ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʠ ʧʨʝʙʳʚʘʥʠʷ ʨʘʟʙʘʚʣʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ 

ʨʝʘʢʪʦʨʝ ʠ ʰʥʝʢ-ʧʨʝʩʩʝ ʦʢʦʣʦ 89-92% ʧʠʪʘʪʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ. ʉʠʷʟʘʥʩʢʘʷ ʛʣʠʥʘ ʠ ɼʘʨʳʜʘʛʩʢʦʡ ʚʦʜʘ 

ʧʝʨʝʭʦʜʷʪ ʚ ʞʠʜʢʫʶ, ʦʩʪʘʣʴʥʳʝ ʚ ʪʚʝʨʜʫʶ ʬʘʟʳ 

[13-15].  

ɸʥʘʣʠʟʳ ʠʩʧʦʣʴʟʫʝʤʳʭ ʦʪʭʦʜʦʚ (ʤʘʪʝʨʠʘʣʦʚ) 

ʠ ʧʦʣʫʯʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʩʧʝʢʪʨʦʬʦ-

ʪʦʤʝʪʨʠʯʝʩʢʠʤʠ, ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʤʠ, ʘʪʦʤʥʦ-

ʘʙʩʦʨʙʮʠʦʥʥʳʤʠ ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤʠ (ɸɸʉ) ʤʝ-

ʪʦʜʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɼʨʫʛʠʝ ʦʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʘʥʘʣʦʛʠʯʥʦ, 

ʦʩʪʘʣʴʥʳʝ 1, ʩ ʨʘʟʥʳʤʠ ʢʦʣʠʯʝʩʪʚʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥ-

ʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʦʜʷʪʩʷ ʚ ʪʘʙ-

ʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ. 2 

ʈʝʟʫʣʴʪʘʪʳ ʩ ʨʘʟʥʳʤʠ ʢʦʣʠʯʝʩʪʚʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ˉ ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʇʦʣʫʯʝʥʥʳʡ ʧʨʦʜʫʢʪ ʉʪʝʧʝʥʴ ʨʘʟʣʦ-

ʞʝʥʠʷ ʅʝʬʪʷʥʦʡ 

ʰʣʘʤ (ʢʛ) 

ʉʠʷʟʘʥ-

ʩʢʘʷ 

ʛʣʠʥʘ(ʢʛ) 

ʆʙʨʘʙʦ-

ʪʘʥʥʘʷ 

ʅ3ʈʆ4 

ɼʘʨʳ-

ʜʘʛʩʢʘʷ 

ʚʦʜʘ 

ʊʚʝʨʜʘʷ 

ʬʘʟʘ(ʢʛ) 

ɾʠʜʢʘʷ 

ʬʘʟʘ(ʢʛ) 

1 100 50 50 20 65 135 92 

2 100 50 55 15 60 140 93 

3 100 50 60 20 58 152 94 

4 100 50 65 25 56 164 95 

5 100 55 70 20 67 133 91 

6 100 60 75 20 70 130 90 

7 100 65 35 20 75 125 88 
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ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʚʳʰʝʥʠʷ ʛʦʨʥʦʨʫʜʥʦʡ ʠ ʥʝʬʪʷʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

 

1-ʙʫʥʢʝʨ ʜʣʷ ʰʣʘʤʘ; 2-ʙʫʥʢʝʨ ʜʣʷ ʛʣʠʥʳ; 3-

ʪʨʘʥʩʧʦʨʪʝʨ; 4-ʜʦʟʘʪʦʨ; 5-ʨʝʟʝʨʚʫʘʨ ʩ ʢʠʩʣʦʪʦʡ; 6-

ʩʤʝʩʠʪʝʣʴ; 7-ʨʝʘʢʪʦʨ; 8- ʢʨʘʥ; 9-ʰʥʝʢʦʚʳʡ ʧʨʝʩʩ; 

10-ʚʘʣ; 11-ʢʘʤʝʨʘ; 12-ʧʦʨʳ; 13- ʚʳʭʦʜʥʘʷ ʧʘʪʨʫʙʢʘ; 

14-ʥʘʩʦʩ; 15-ʨʝʟʩʨʚʫʘʨ ʩ ʞʠʜʢʦʩʪʴʶ; 16-ʙʫʥʢʝʨ ʩ 

ʨʘʢʫʰʝʯʥʠʢʦʤ; 17-ʰʥʝʢ; 18-ʩʣʠʚ; 19-ʛʨʘʥʫʣʷʪʦʨ; 

20-ʦʩʫʰʠʪʝʣʴ; 21-ʵʣʝʚʘʪʦʨ; 22-ʩʠʛʦ; 23-ʨʝʪʫʨ; 24-

ʜʨʦʙʠʣʢʘ; 25-ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʤʝʪʦʜ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʙʫʨʦʚʳʭ ʰʣʘʤʦʚ, ʉʠʷʟʘʥʩʢʠʭ ɼʘʨʳʜʘʛʩʢʦʡ 

ʚʦʜʳ ʅʘʭʠʯʝʚʘʥʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ: 

- ʚʧʝʨʚʳʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡ-
ʩʪʚʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʦʚʦʣʴʩʪʚʠʡ  

- ʨʘʩʪʝʥʠʡ, ʥʝʠʩʯʝʨʧʘʝʤʳʭ ʟʘʧʘʩʦʚ ʙʫʨʦʚʳʭ 
ʰʣʘʤʦʚ; 

-  ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʩʳʨʴʝ ʩʦʜʝʨʞʘʱʫʶ ʢʘ-

ʣʠʡ ,ʉʠʷʟʘʥʩʢʫʶ ʛʣʠʥʫ; 

-  ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʩʳʨʴʝ ʩʦʜʝʨʞʘʱʠʝ ʙʦʨ, 

ʮʠʥʢ ʠ ʜʨʫʛʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʳ 

ɼʘʨʳʜʘʛʩʢʠʭ ʚʦʜ ʉʠʷʟʘʥʘ; 

- ʚʧʝʨʚʳʝ ʧʨʦʠʟʚʝʩʪʠ ʜʨʦʙʣʝʥʠʝ ʩʤʝʩʠ ʙʫʨʦ-
ʚʳʭ ʰʣʘʤʦʚ ʠ ʉʠʷʟʘʥʩʢʠʭ ʛʣʠʥ 

- ʚʧʝʨʚʳʝ ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʧʦʣʫʯʝ-

ʥʠʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʤʠʢʨʦ-

ʵʣʝʤʝʥʪʘʤʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʠ ʤʝʣʠʦʨʘʥʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʪʝʭ-

ʥʦʣʦʛʠʠ ʥʘ ʦʩʥʦʚʝ ʙʫʨʦʚʦʛʦ ʰʣʘʤʘ, ʉʠʷʟʘʥʩʢʦʡ 

ʛʣʠʥʳ, ʅ3ʈʆ4 ʨʘʟʙʘʚʣʝʥʥʦʡ ʚʦʜʦʡ ʉʠʷʟʘʥʘ ʩʦʜʝʨ-

ʞʘʱʝʛʦ ʙʦʨ.ʮʠʥʢ ʠ ʜʨʫʛʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʳ. 
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REVIEW AND ANALYSIS OF AUTOMATED MANAGEMENT SYSTEMS EDUCATIONAL 

CENTERS 

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʩʫʱʝʩʪʚʫʶʱʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʇʆ) ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʘʚʪʦʤʘ-

ʪʠʟʘʮʠʠ ʨʘʙʦʪʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ. ʆʧʨʝʜʝʣʝʥʳ ʥʝʜʦʩʪʘʪʢʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʇʆ ʠ ʧʨʦʙʣʝʤʳ, ʢʦ-

ʪʦʨʳʝ ʤʦʞʥʦ ʠʟʙʝʞʘʪʴ ʧʫʪʸʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. 

Abstract. 

The article describes the existing software designed to automate the work of educational centers. The short-

comings of existing software and problems that can be avoided by using modern tools are identified. Recommen-

dations for the development of a universal management system are presented. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʪʨ, CRM ʩʠʩʪʝʤʘ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʤʝʥʝʜʞʤʝʥʪ, 

ʢʨʦʩʩ-ʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ, ʦʧʪʠʤʠʟʘʮʠʷ, ʠʥʪʝʨʬʝʡʩ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

Keywords: educational center, CRM system, software, management, cross-platform, optimization, interface, 

performance. 

 

ʆʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʂʘʟʘʭʩʪʘʥʘ ʧʦ 

ʜʘʥʥʳʤ ʢʦʤʠʪʝʪʘ ʧʦ ʩʪʘʪʠʩʪʠʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥʘ 7 

ʘʧʨʝʣʷ 2019 ʛʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 18 451 818 ʯʝʣʦʚʝʢ [2]. 

ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʵʪʘ ʮʠʬʨʘ ʨʘʩʪʸʪ ʠ ʧʦʪʨʝʙʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʙʨʘʟʦʚʘʥʠʠ ʪʦʞʝ ʨʘʩʪʸʪ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉ ʪʘʢʦʡ ʜʠʥʘʤʠʢʦʡ, ʚʧʝʨʚʳʝ ʚ ʠʩ-

ʪʦʨʠʠ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʢʦʥʢʫʨʝʥʮʠʷ ʤʝʞʜʫ ʫʯʘʱʠ-

ʤʠʩʷ ʩʪʘʣʦ ʛʦʨʘʟʜʦ ʚʳʰʝ, ʯʝʤ ʢʦʛʜʘ ʣʠʙʦ ʵʪʦ ʙʳʣʦ. 

ʉʣʝʜʩʪʚʠʝʤ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʣʶʜʠ 

ʩʪʘʣʠ ʙʦʣʴʰʝ ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʚ ʩʝʙʷ, ʧʦʣʫʯʘʷ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʝ ʟʥʘʥʠʷ, ʠʟʫʯʘʷ ʥʦʚʳʝ ʷʟʳʢʠ ʠ ʩʬʝʨʳ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ. ʆʛʘʥʠʟʘʮʠʷʤʠ ʠ ʫʯʨʝʞʜʝʥʠʷʤʠ, ʢʦʪʦ-

ʨʳʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʵʪʠ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʝ ʟʥʘʥʠʷ, ʷʚʣʷʶʪʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʮʝʥʪʨʳ ʠʣʠ 

ʞʝ ʫʯʝʙʥʳʝ ʮʝʥʪʨʳ.  

ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʪʨ ï ʵʪʦ ʤʝʩʪʦ, ʛʜʝ 

ʛʨʫʧʧʘ ʣʠʮ ʩʦʙʠʨʘʶʪʩʷ ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠ-

ʬʠʢʘʮʠʠ ʠʣʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʣʫʯʝ-

ʥʠʷ ʟʥʘʥʠʷ ʨʘʟʥʦʛʦ ʢʘʯʝʩʪʚʘ ʠʣʠ ʢʦʣʠʯʝʩʪʚʘ [1]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʭ ʫʯʨʝʞʜʝʥʠʠ (ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʮʝʥʪʨʳ, ʤʠʥʠ-

ʮʝʥʪʨʳ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʦʨʪʘʣʳ ʠ ʪ.ʜ. ʠ ʪ.ʧ.) ʨʘʩ-

ʪʸʪ ʩ ʢʘʞʜʳʤ ʜʥʸʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʚ 

ʤʝʩʪʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. ʆʜʥʘʢʦ, 

ʙʦʣʴʰʠʥʩʪʚʦ ʦʪʢʨʳʚʰʠʭʩʷ ʮʝʥʪʨʦʚ ʠʤʝʶʪ ʢʦʨʦʪ-

ʢʠʡ ʩʨʦʢ ʞʠʟʥʠ ʠ ʦʩʪʘʥʘʚʣʠʚʘʶʪ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʝ 

ʫʩʧʝʚʘʷ ʜʦʩʪʘʪʦʯʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʞʝʣʘʝʤʦʝ. ʇʦʩʣʝ 

ʧʨʝʢʨʘʱʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʥʠ ʥʝʩʫʪ ʟʘ ʩʦʙʦʡ 

ʫʙʳʪʢʠ ʜʣʷ ʚʩʝʭ ʩʪʦʨʦʥ, ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʣʠ ʫʯʘ-

ʩʪʠʝ ʚ ʧʨʦʮʝʩʩʝ, ʘ ʝʱʸ ʚʜʦʙʘʚʦʢ ʵʪʦ ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʛʘʪʠʚʥʳʭ ʦʪʢʣʠʢʦʚ ʦʪ ʢʣʠ-

ʝʥʪʘ ʠ ʙʝʟʨʝʟʫʣʴʪʘʪʥʦ ʧʦʪʨʘʯʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʫʩʠ-

ʣʠʡ. ʇʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʳʤ 

ʩʪʘʥʦʚʠʪʴʩʷ ʚʦʧʨʦʩ ʩʦʟʜʘʥʠʷ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ 

ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ, 

ʦʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʙʠʟʥʝʩ ʤʦʜʝʣʠ ʠʣʠ 

ʧʦʜʭʦʜʳ, ʢʦʪʦʨʳʝ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʵʪʦʡ ʩʬʝʨʝ 

ʠʣʠ ʷʚʣʷʶʪʩʷ ʫʩʪʘʨʝʚʰʠʤʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ. 

ʈʝʰʝʥʠʝʤ ʦʙʦʟʥʘʯʝʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʮʝʥ-

ʪʨʦʤ ʠ ʢʦʥʪʨʦʣʴ ʥʘʜ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʫʯʘʩʪʚʫ-

ʶʱʠʭ ʣʠʮ. ʇʨʠʤʝʥʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ 

Customer Relationship Management (CRM) ʠ ʦʧʪʠ-

ʤʠʟʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʜʦʩʪʫʧʥʳʭ ʚ ʦʪʢʨʳʪʦʤ ʜʦ-

ʩʪʫʧʝ, ʧʦʤʦʛʫʪ ʧʦʚʳʩʠʪʴ ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʴ ʠ ʣʦ-

ʷʣʴʥʦʩʪʴ ʢʣʠʝʥʪʘ, ʘ ʪʘʢʞʝ ʥʝʠʟʙʝʞʥʦ ʧʦʚʣʠʷʝʪ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʜʦʭʦʜ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ 

ʩʪʦʨʦʥʳ. 

ʉʠʩʪʝʤʘ CRM ð ʧʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʟʘʢʘʟ-

ʯʠʢʘʤʠ (ʢʣʠʝʥʪʘʤʠ), ʚ ʯʘʩʪʥʦʩʪʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʫʨʦʚʥʷ ʧʨʦʜʘʞ, ʦʧʪʠʤʠʟʘʮʠʠ ʤʘʨʢʝʪʠʥʛʘ ʠ ʫʣʫʯʰʝ-

ʥʠʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ ʧʫʪʸʤ ʩʦʭʨʘʥʝʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʠ ʦ ʢʣʠʝʥʪʘʭ ʠ ʠʩʪʦʨʠʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ 

ʩ ʥʠʤʠ, ʫʩʪʘʥʦʚʣʝʥʠʷ ʠ ʫʣʫʯʰʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩ-

ʩʦʚ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ [3]. 

ɽʜʚʘ ʦʪʢʨʳʚʰʠʝʩʷ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝ ʤʦʛʫʪ ʧʦʟ-

ʚʦʣʠʪʴ ʩʝʙʝ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, 

ʪʘʢ ʢʘʢ ʩʪʦʠʤʦʩʪʴ ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʦʙʝʩʧʝʯʝ-
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ʥʠʠ (ʇʆ) ʧʨʝʚʳʰʘʝʪ ʠʪʦʛʦʚʳʡ ʜʦʭʦʜ ʢʦʥʝʯʥʦʛʦ ʧʦ-

ʪʨʝʙʠʪʝʣʷ. ʈʘʩʩʤʦʪʨʠʤ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʧʦʣʥʦʪʳ ʢʘʨʪʠʥʳ. ʅʘ ʨʠʩʫʥʢʝ 1 

ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʨʘʙʦʪʳ ʇʆ ʋʥʠʚʝʨʩʘʣʴʥʘʷ ʩʠ-

ʩʪʝʤʘ ʫʯʸʪʘ (ʋʉʋ) [5]. 

 

 
ʈʠʩʫʥʦʢ 1. ʇʨʠʤʝʨ ʨʘʙʦʪʳ ʇʆ ʋʉʋ 5.0 

 

ʋʉʋ ð ʘʙʙʨʝʚʠʘʪʫʨʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʋʥʠʚʝʨʩʘʣʴʥʘʷ ʉʠʩʪʝʤʘ ʋʯʸʪʘ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʙʠʟʥʝʩʘ ʣʶʙʦʛʦ ʪʠʧʘ. ʆʙ-

ʰʠʨʥʦʩʪʴ ʬʫʥʢʮʠʡ ʧʨʦʛʨʘʤʤʳ ʫʯʸʪʘ ʋʉʋ ʧʦʟʚʦ-

ʣʷʝʪ ʨʘʙʦʪʘʪʴ ʚ ʥʝʡ ʣʶʙʦʤʫ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʘʯʠʥʘʷ 

ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʢʦʤʧʘʥʠʡ, ʟʘʢʘʥʯʠʚʘʷ ʪʦʨʛʦ-

ʚʳʤʠ ʪʦʯʢʘʤʠ, ʤʝʜʠʮʠʥʩʢʠʤʠ ʮʝʥʪʨʘʤʠ, ʩʪʦʤʘʪʦ-

ʣʦʛʠʯʝʩʢʠʤʠ ʢʘʙʠʥʝʪʘʤʠ, ʢʦʤʤʫʥʘʣʴʥʳʤʠ ʢʦʤʧʘ-

ʥʠʷʤʠ ʠ ʜʨ. ʋʉʋ ʫʥʠʢʘʣʴʥʘ ʠ ʠʤʝʝʪ ʚʩʝʤʠʨʥʳʡ 

ʟʥʘʢ ʜʦʚʝʨʠʷ D.U.N.S. [6], ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʝʸ ʚʳʩʦʢʦʤ 

ʢʘʯʝʩʪʚʝ. ʋʉʋ ʧʨʦʩʪʘ ʚ ʦʩʚʦʝʥʠʠ ʠ ʢʘʞʜʳʡ ʩʦʪʨʫʜ-

ʥʠʢ, ʦʧʳʪʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʢʦʤʧʴʶʪʝʨʘ ʠʣʠ ʥʦʚʠ-

ʯʦʢ, ʩʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ ʥʝʡ ʚ ʢʨʦʪʯʘʡʰʠʝ ʩʨʦʢʠ. 

ʋʉʋ ʥʝ ʪʨʝʙʫʝʪ ʤʦʱʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʤʦʞʝʪ 

ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʢʘʢ ʥʘ ʦʙʳʯʥʳʡ ʜʦʤʘʰʥʠʡ ʥʦʫʪ-

ʙʫʢ, ʪʘʢ ʠ ʥʘ pos-ʪʝʨʤʠʥʘʣ ʠʣʠ ʩʝʨʚʝʨ. ʂʨʦʤʝ ʪʦʛʦ, 

ʚ ʋʉʋ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʝʜʠʥʝʥʠʷ ʚʩʝʭ ʬʠ-

ʣʠʘʣʦʚ ʚ ʝʜʠʥʫʶ ʪʦʨʛʦʚʫʶ ʩʝʪʴ, ʜʘʞʝ ʝʩʣʠ ʬʠʣʠʘʣʳ 

ʥʘʭʦʜʷʪʩʷ ʚ ʪʳʩʷʯʘʭ ʢʠʣʦʤʝʪʨʦʚ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

Tallanto ð CRM ʩʠʩʪʝʤʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʫʯʝʙ-

ʥʳʤ ʮʝʥʪʨʦʤ [4]. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʋʉʋ (1 ʧʨʠʤʝʨ), 

Tallanto ʧʦʣʥʦʩʪʴʶ ʬʦʢʫʩʠʨʫʝʪʩʷ ʠ ʜʝʣʘʝʪ ʘʢʮʝʥʪ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʝ. ʍʦʨʦʰʠʤ ʜʦʧʦʣʥʝʥʠʝʤ ʷʚ-

ʣʷʝʪʩʷ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʜʚʫʭ ʦʩʥʦʚʥʳʭ 

ʧʣʘʪʬʦʨʤ Android ʠ iOS, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʘʜʘʧʪʠʚʥʳʭ ʚʝʨʩʠʡ ʦʩʥʦʚʥʦʛʦ ʩʘʡʪʘ. ʇʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ Tallanto ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʛʘ-

ʪʳʡ ʘʨʩʝʥʘʣ ʜʣʷ ʨʘʙʦʪʳ ʠ ʧʦ ʯʘʩʪʠ ʩʪʨʫʢʪʫʨʳ ʦʪʥʦ-

ʰʝʥʠʡ ʤʝʞʜʫ ʤʝʥʝʜʞʝʨʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʝʣʝʥʠʝ 

ʥʘ ʨʦʣʝʡ ʠ ʜʝʣʝʛʠʨʦʚʘʥʠʷ ʟʘʜʘʯ. ʅʦ ʜʣʷ ʢʦʥʝʯʥʦʛʦ 

ʧʨʦʜʫʢʪʘ ʥʝ ʭʚʘʪʘʝʪ ʝʱʸ ʠʥʪʝʛʨʘʮʠʠ ʩ ʩʦʮʠʘʣʴ-

ʥʳʤʠ ʩʝʪʷʤʠ ʠ ʤʝʩʩʝʥʜʞʝʨʘʤʠ, ʚʝʜʴ ʦʥʠ ʷʚʣʷʶʪʩʷ 

ʚʘʞʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ ʩ ʢʣʠʝʥ-

ʪʘʤʠ ʠ ʩʘʤʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʥʘʰʝ ʚʨʝʤʷ. ɺ ʜʦʧʦʣ-

ʥʝʥʠʝ ʚʩʝʤʫ, ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ ʥʝ ʭʚʘʪʘʝʪ ʟʘʜʘʯʥʠʢʘ, ʛʜʝ ʤʦʞʥʦ ʙʳʣʦ ʙʳ 

ʨʘʙʦʪʘʪʴ ʥʘʜ ʦʜʥʠʤ ʧʨʦʝʢʪʦʤ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʅʘ 

ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ ʚʝʙ-ʩʝʨʚʠʩʘ 

Tallanto. MBHead.com ð ʙʝʩʧʣʘʪʥʦʝ ʦʥʣʘʡʥ-ʧʨʦ-

ʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʤʝʥʝʜʞʝʨʦʚ, 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ, ʙʫʭʛʘʣʪʝʨʦʚ ʠ ʜʣʷ ʦʩʪʘʣʴʥʦʛʦ 

ʧʝʨʩʦʥʘʣʘ [10]. ʕʪʘ ʦʥʣʘʡʥʦʚʘʷ ʩʠʩʪʝʤʘ ʨʝʛʠʩʪʨʘ-

ʮʠʠ ʢʣʘʩʩʦʚ/ʮʝʥʪʨʦʚ/ʰʢʦʣ ʧʦʤʦʞʝʪ ʩʵʢʦʥʦʤʠʪʴ 

ʙʝʩʯʠʩʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚ-

ʥʦʛʦ ʚʨʝʤʝʥʠ, ʩʦʟʜʘʪʴ ʙʝʟʙʫʤʘʞʥʳʡ ʧʨʦʮʝʩʩ ʨʝʛʠ-

ʩʪʨʘʮʠʠ ʩʪʫʜʝʥʪʦʚ, ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜʳ. ʅʘʯʠʥʘʷ ʦʪ 

ʧʦʯʪʦʚʳʭ ʫʩʣʫʛ ʜʦ ʫʧʨʘʚʣʝʥʠʷ ʧʣʘʪʝʞʘʤʠ, ʪʨʘʥ-

ʩʢʨʠʧʪʘʤʠ, ʩʧʠʩʢʘʤʠ ʫʯʝʥʠʢʦʚ ʚʩʸ ʟʘʠʥʪʝʛʨʠʨʦ-

ʚʘʥʦ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ Blackboard. ʆʜʥʘʢʦ, ʇʆ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʦʣʴʢʦ ʝʜʠʥʩʪʚʝʥʥʳʡ ʷʟʳʢ ð ʘʥ-

ʛʣʠʡʩʢʠʡ. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʨʠʣʦʞʝʥʠʝ 

MBHead. 

 
ʈʠʩʫʥʦʢ 2. ɼʦʤʘʰʥʷʷ ʩʪʨʘʥʠʮʘ ʚʝʙ-ʩʝʨʚʠʩʘ Tallanto  
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ʈʠʩʫʥʦʢ 3. ʇʨʠʣʦʞʝʥʠʝ MBHead 

 

Sales Cloud ð ʵʪʦ ʥʘʩʪʨʘʠʚʘʝʤʘʷ ʧʣʘʪʬʦʨʤʘ 

CRM. ɼʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʢʣʠʝʥʪʘʭ ʠ ʜʝʡʩʪʚʠʷʭ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʚ ʦʜʥʦʤ 

ʤʝʩʪʝ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʩ ʧʦʤʦʱʴʶ 

ʧʘʥʝʣʝʡ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʪʯʸʪʦʚ [11]. 

GitLab - ʵʪʦ ʧʝʨʚʦʝ ʦʪʜʝʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʩʦ-

ʟʜʘʥʥʦʝ ʩ ʥʫʣʷ ʜʣʷ ʚʩʝʭ ʵʪʘʧʦʚ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

DevOps ʜʣʷ ʛʨʫʧʧ ʧʦ ʧʨʦʜʫʢʪʫ, ʨʘʟʨʘʙʦʪʢʝ, ʦʙʝʩʧʝ-

ʯʝʥʠʶ ʢʘʯʝʩʪʚʘ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʢʦ-

ʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʜ ʦʜʥʠʤ ʧʨʦʝʢ-

ʪʦʤ. GitLab ʧʦʟʚʦʣʷʝʪ ʛʨʫʧʧʘʤ ʩʦʚʤʝʩʪʥʦ ʨʘʙʦʪʘʪʴ 

ʠ ʨʘʙʦʪʘʪʴ ʚ ʦʜʥʦʤ ʩʝʘʥʩʝ, ʘ ʥʝ ʫʧʨʘʚʣʷʪʴ ʥʝʩʢʦʣʴ-

ʢʠʤʠ ʧʦʪʦʢʘʤʠ ʚ ʨʘʟʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʭ. GitLab 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʦʤʘʥʜʘʤ ʝʜʠʥʦʝ ʭʨʘʥʠʣʠʱʝ ʜʘʥ-

ʥʳʭ, ʦʜʠʥ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʠ ʦʜʥʫ ʤʦ-

ʜʝʣʴ ʨʘʟʨʝʰʝʥʠʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ 

ʮʠʢʣʘ DevOps [7], ʧʦʟʚʦʣʷʷ ʛʨʫʧʧʘʤ ʩʦʪʨʫʜʥʠʯʘʪʴ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʷ ʚʨʝʤʷ ʮʠʢʣʘ ʠ ʢʦʥʮʝʥʪʨʠʨʫ-

ʷʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʙʳʩʪʨʦʤ ʩʦʟʜʘʥʠʠ ʦʪʣʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ [8]. 

Slack ð ʵʪʦ ʮʝʥʪʨ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ, ʥʝʟʘʚʠ-

ʩʠʤʦ ʦʪ ʪʦʛʦ, ʢʘʢʫʶ ʨʘʙʦʪʫ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ[9]. 

ʈʘʙʦʪʘ ʚ ʢʦʤʘʥʜʝ ʚ Slack ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʢʘʥʘʣʘʤ ð 

ʝʜʠʥʦʤʫ ʤʝʩʪʫ ʜʣʷ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ, ʠʥʩʪʨʫ-

ʤʝʥʪʘʤʠ ʠ ʬʘʡʣʘʤʠ ð ʧʦʤʦʛʘʷ ʚʩʝʤ ʩʵʢʦʥʦʤʠʪʴ 

ʚʨʝʤʷ ʠ ʩʦʪʨʫʜʥʠʯʘʪʴ ʚʤʝʩʪʝ. ʂʘʪʘʣʦʛ ʧʨʠʣʦʞʝʥʠʡ 

Slack ʩʦʜʝʨʞʠʪ ʙʦʣʝʝ 1500 ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʚ Slack. ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʠʚʝ-

ʜʝʥ ʧʨʠʤʝʨ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ Slack [12]. 

 
ʈʠʩʫʥʦʢ 4. ʇʨʠʤʝʨ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ Slack 

 

ʈʘʩʩʤʦʪʨʝʥʥʦʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʘ ʩʝʛʦʜʥʷʰ-

ʥʠʡ ʜʝʥʴ ʇʆ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ 

ʮʝʥʪʨʘʤʠ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʚʩʝʤ ʧʦʪʨʝʙʥʦʩʪʷʤ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. ʂʘʞʜʦʝ ʇʆ ʧʨʝʜʣʘʛʘʝʪ ʨʷʜ ʬʫʥʢʮʠʠ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʤʦʯʴ ʚ ʨʘʟʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʥʦ ʥʠ 

ʦʜʥʘ ʠʟ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʧʨʦʛʨʘʤʤ ʥʝ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪ ʚʝʩʴ ʬʫʥʢʮʠʦʥʘʣ ʚ ʮʝʣʦʤ. ɺʜʦʙʘʚʦʢ ʢ ʵʪʦʤʫ, 

ʥʝʜʘʚʥʦ ʦʪʢʨʳʚʰʠʝʩʷ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝ ʤʦʛʫʪ ʧʦʟʚʦ-

ʣʠʪʴ ʩʝʙʝ ʜʦʨʦʛʦʩʪʦʷʱʝʝ ʇʆ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʢʦʪʦ-

ʨʳʝ ʇʆ ʠʤʝʶʪ ʫʩʪʘʨʝʚʰʠʡ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, 

ʧʦʜʭʦʜ ʚ ʨʘʙʦʪʝ ʩ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. ɸ ʧʨʦʜʫʢʪʳ ʟʘ-

ʨʫʙʝʞʥʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʥʝ ʣʦʢʘʣʠʟʦʚʘʥʳ ʜʣʷ ʢʣʠ-

ʝʥʪʦʚ ʠʟ ʉʅɻ ʠʣʠ ʈʂ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʚʩʝʤʫ ʢʘʯʝ-

ʩʪʚʝʥʥʳʝ ʇʆ, ʥʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʥʘ ʜʨʫʛʠʝ 
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ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝ ʧʦʜʭʦʜʷʪ ʦʙʳʯʥʳʤ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷʤ, ʧʦʵʪʦʤʫ ʢʦʥʮʝʧʮʠʠ ʠ ʠʜʝʠ ʙʫʜʫʪ ʟʘʠʤ-

ʩʪʚʦʚʘʥʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʨʦ-

ʜʫʢʪʘ. 

ɺʳʜʝʣʠʤ ʦʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ ʢʦ-

ʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠ ʦʙʣʝʛʯʠʪʴ ʚʘʨʠ-

ʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʫʯʠʪʳʚʘʷ ʚʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ 

ʠʟʙʝʛʘʷ ʥʝʜʦʩʪʘʪʢʦʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʇʆ. ɼʦʧʦʣʥʠ-

ʪʝʣʴʥʦ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʧʳʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ 

ʢʘʢ ʧʨʠʤʝʨ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʠʟʦʙʨʝʪʝʥʠʷ 

ʚʝʣʦʩʠʧʝʜʘ ʚʥʦʚʴ. 

ɺʦ-ʧʝʨʚʳʭ, ʤʝʥʝʜʞʤʝʥʪ. ɸʜʤʠʥʠʩʪʨʘʪʦʨʳ 

ʪʨʘʪʷʪ ʮʝʥʥʦʝ ʚʨʝʤʷ ʥʘ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʠ ʨʘʩ-

ʯʸʪʳ, ʯʪʦ ʤʝʰʘʝʪ ʚʝʩʪʠ ʜʝʣʘ ʩ ʨʝʘʣʴʥʳʤʠ ʢʣʠʝʥ-

ʪʘʤʠ. ɽʱʸ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʘʙʩʦʣʶʪʥʦ ʚʩʝ ʧʦʣʴ-

ʟʫʶʪʩʷ ʩʤʘʨʪʬʦʥʘʤʠ, ʯʪʦ ʪʨʝʙʫʝʪ ʚ ʩʦʟʜʘʥʠʠ ʢʨʦʩʩ-

ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʇʆ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʪ ʨʘʙʦʪʘʪʴ 

ʚʝʟʜʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʣʘʪʬʦʨʤʫ ʫʩʪʨʦʡʩʪʚʘ. 

ɺʦ-ʚʪʦʨʳʭ, ʧʨʠʤʝʥʝʥʠʝ ʦʧʳʪʘ ʤʠʨʦʚʦʛʦ 

ʫʨʦʚʥʷ ʚ ʨʘʟʚʠʪʠʠ ʙʠʟʥʝʩʘ, ʢʦʪʦʨʦʝ ʧʦʤʦʞʝʪ ʫʚʝʣʠ-

ʯʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ (ʂʇɼ) ʚʩʝʭ 

ʫʯʘʩʪʚʫʶʱʠʭ ʣʠʮ. ʈʘʟʣʠʯʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦ-

ʨʳʝ ʙʫʜʫʪ ʧʦʟʚʦʣʷʪʴ ʩʣʝʜʠʪʴ ʟʘ ʧʨʦʛʨʝʩʩʦʤ ʚʳʧʦʣ-

ʥʷʝʤʳʭ ʨʘʙʦʪ ʢʘʞʜʦʛʦ ʫʯʘʩʪʥʠʢʘ. ɺʦʟʤʦʞʥʦʩʪʴ ʩʦ-

ʟʜʘʚʘʪʴ ʟʘʜʘʯʠ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʚ ʢʦʥʮʝ ʚʳ-

ʧʦʣʥʝʥʠʷ. 

ɺ-ʪʨʝʪʴʠʭ, ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʥʝ ʙʫ-

ʜʝʪ ʪʨʝʙʦʚʘʪʴ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʠʟʤʝʥʝʥʠʠ/ʦʙʥʦʚ-

ʣʝʥʠʠ ʚ ʧʨʦʛʨʘʤʤʝ ʠ ʙʫʜʝʪ ʩʣʫʞʠʪʴ ʜʦʣʛʦʝ ʚʨʝʤʷ. 

ʀ ʚ ʯʝʪʚʸʨʪʳʭ, ʚ ʨʘʤʢʘʭ ʩʦʟʜʘʥʠʷ ʫʜʦʙʥʦʛʦ ʠ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʪʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ 

ʜʨʫʞʝʩʪʚʝʥʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʢʦʪʦʨʳʡ ʥʝ ʙʫʜʝʪ ʪʨʝ-

ʙʦʚʘʪʴ ʦʙʫʯʝʥʠʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 

ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʥʝʚʦʟ-

ʤʦʞʥʦ ʦʙʦʡʪʠʩʴ ʙʝʟ ʧʦʤʦʱʠ ʤʝʩʩʝʥʜʞʝʨʦʚ ʠ ʩʦʮʠ-

ʘʣʴʥʳʭ ʩʝʪʝʡ ʧʨʠ ʚʝʜʝʥʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ɺʝʜʴ 

ʵʪʦ ʢʣʶʯʝʚʦʡ ʧʫʥʢʪ ʧʨʠ ʦʙʱʝʥʠʠ ʩ ʢʣʠʝʥʪʘʤʠ ʠ 

ʜʘʞʝ ʩ ʢʦʣʣʝʛʘʤʠ ʧʦ ʮʝʭʫ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʠʥ-

ʪʝʛʨʘʮʠʷ ʜʘʥʥʳʭ ʩʚʷʟʫʶʱʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩ ʘʚʪʦ-

ʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʩʤʦʞʝʪ ʚʳʚʝʩʪʠ ʣʶʙʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ. 
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ɺ ʭʦʜʝ ʥʘʧʠʩʘʥʠʷ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʬʠʣʴʪʨʘʮʠʷ TCP ʪʨʘʬʠʢʘ ʩʪʘʥʜʘʨʪʥʳʤʠ ʚʦʟ-

ʤʦʞʥʦʩʪʷʤʠ Linux. ɼʘʥʥʘʷ ʬʠʣʴʪʨʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʘʢ ʛʦʪʦʚʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʟʘʱʠʪʳ 

ʩʝʨʚʝʨʘ ʦʪ DDOS-ʘʪʘʢ (SYN-ʬʣʫʜ). ʗʚʣʷʝʪʩʷ ʣʝʛʢʦ ʥʘʩʪʨʘʠʚʘʝʤʳʤ ʠ ʧʦʣʥʦʩʪʴʶ ʙʝʩʧʣʘʪʥʳʤ ʨʝʰʝʥʠʝʤ. 
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In the course of writing this article, TCP traffic filtering was developed by standard Linux features. This 

filtering can be used as a ready-made solution to protect the server from DDOS attacks (SYN-flood). It is a highly 

customizable and completely free solution. 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʥʠʢʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʠ ʩʦʚʨʝ-

ʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. ʀ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʩʝʪʴ ʀʥʪʝʨʥʝʪ. 

ʇʨʠʯʠʥʦʡ ʪʘʢʦʛʦ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʚʦʟʨʘʩʪʘʶʱʘʷ ʧʦʪʨʝʙ-

ʥʦʩʪʴ ʚ ʙʳʩʪʨʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʙʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʠ, ʤʦʤʝʥʪʘʣʴʥʦʡ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʘʟʥʳʭ 

ʫʛʦʣʢʠ ʤʠʨʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, 

ʢʦʪʦʨʘʷ ʧʝʨʝʜʘʝʪʩʷ ʠʣʠ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʩʝʪʠ, ʟʘʱʠʪʘ ʦʪ ʩʝʪʝʚʳʭ ʘʪʘʢ. 

Abstract. 

Currently, information technology has penetrated into almost all spheres of modern society. And an integral 

part of information technology is the Internet. The reason for this intensive development of information technology 

is the growing need for fast and high-quality information processing, instant information transfer in different parts 

of the world. In this regard, one of the main tasks is to ensure the security of information that is transmitted or 

processed in the network, protection from network attacks. 
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SYN-ʬʣʫʜ ï ʦʜʥʘ ʠʟ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʩʝʪʝʚʳʭ 

ʘʪʘʢ ʪʠʧʘ ʦʪʢʘʟ ʦʪ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʦʪʧʨʘʚʢʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ SYN-

ʟʘʧʨʦʩʦʚ (ʟʘʧʨʦʩʦʚ ʥʘ ʧʦʜʢʣʶʯʝʥʠʝ ʧʦ ʧʨʦʪʦʢʦʣʫ 

TCP) ʚ ʜʦʩʪʘʪʦʯʥʦ ʢʦʨʦʪʢʠʡ ʩʨʦʢ. SYN-ʬʣʫʜ ʭʘʨʘʢ-

ʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʠʤ (ʦʪ 200 ʧʘʢʝʪʦʚ/ʩʝʢ) ʢʦʣʠʯʝ-

ʩʪʚʦʤ ʚʭʦʜʷʱʠʭ ʧʘʢʝʪʦʚ TCP SYN ʥʘ ʩʝʨʚʝʨ. ʕʪʦʪ 

ʚʠʜ ʘʪʘʢʠ ʪʘʢʞʝ ʥʝ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʘʪʘʢʫʝ-

ʤʳʡ ʜʦʤʝʥ, ʪʘʢ ʢʘʢ ʚ ʧʘʢʝʪʘʭ ʚʠʜʝʥ ʪʦʣʴʢʦ IP ʘʜʨʝʩ. 

IP ʘʜʨʝʩʘ ʠʩʪʦʯʥʠʢʘ ʧʦʜʜʝʣʴʥʳʝ, ʠ ʪʘʢʞʝ ʥʝ ʧʦʟʚʦ-

ʣʷʶʪ ʫʩʪʘʥʦʚʠʪʴ ʘʪʘʢʫʶʱʝʛʦ. 

ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʢʝ ʠʥʪʝʨʥʝʪ ʨʝʩʫʨʩʘ 

securelist.ru ʟʘ 4 ʢʚʘʨʪʘʣ 2018 ʛʦʜ ʜʦʣʷ DDOS ʘʪʘʢ 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ SYN-ʬʣʫʜʝ ʩʦʩʪʘʚʣʷʝʪ 58,2 % ʦʪ 

ʚʩʝʭ ʩʦʚʝʨʰʝʥʥʳʭ ʘʪʘʢ ʟʘ ʜʘʥʥʳʡ ʧʝʨʠʦʜ 

(https://securelist.ru/ddos-attacks-in-q4-2018/93384/). 

 

ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʢʦʤ-

ʧʣʝʢʩʥʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʛʦʪʦʚʳʭ ʨʝʰʝʥʠʡ ʜʣʷ 

ʙʦʨʴʙʳ ʩ DDOS ʘʪʘʢʘʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʝʜʦʩʪʘʚ-

ʣʷʶʪ ʠʩʭʦʜʥʳʡ ʢʦʜ ʠ ʘʣʛʦʨʠʪʤʦʚ ʩʚʦʝʡ ʨʘʙʦʪʳ. ʎʝ-

ʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʬʠʣʴʪʨʘʮʠʠ 

TCP ʪʨʘʬʠʢʘ, ʜʣʷ ʙʦʨʴʙʳ ʩ SYN-ʬʣʫʜʦʤ, ʥʘ ʦʩʥʦʚʝ 

iptables. Iptables ï ʫʪʠʣʠʪʘ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʠ, ʷʚʣʷ-

ʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦ-

ʪʦʡ ʤʝʞʩʝʪʝʚʦʛʦ ʵʢʨʘʥʘ (ʙʨʘʥʜʤʘʫʵʨʘ) netfilter ʜʣʷ 

ʷʜʝʨ Linux ʚʝʨʩʠʡ 2.4, 2.6, 3.x, 4.x. 

ʋʩʪʘʥʦʚʢʘ ʧʨʘʚʠʣ iptables hashlimit: 

iptables-A INPUT -d $SERVER_IP/32 -p tcp -m 

tcp ðdport 80 --tcp-flags SYN,RST,ACK SYN -m 

hashlimit ðhashlimit-upto 1/sec ðhashlimit-burst 100 

--hashlimit-mode srcip --hashlimit-name TCP-SYN-

second ðhashlimit-htable-expire 60000 -j ACCEPT 

iptables -A INPUT -d $SERVER_IP/32 -p tcp -m 

tcp ðdport 80 --tcp-flags SYN,RST,ACK SYN-j 

DROP 

iptables -A INPUT -d $SERVER_IP/32 -p tcp -m 

tcp ðdport 80 --tcp-flags SYN,RST,ACK SYN-j 

DROP 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʪʢʨʳʪʳʭ ʩʦʝʜʠ-

ʥʝʥʠʡ SYN_RECV. ʇʨʘʚʠʣʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʢʦʣʠʯʝ-

ʩʪʚʦ ʧʦʣʫʯʝʥʥʳʭ ʧʘʢʝʪʦʚ TCP syn ʩ ʦʜʥʦʛʦ ip ʘʜ-

ʨʝʩʘ - 100 ʚ ʩʝʢʫʥʜʫ. ɺ ʵʪʦʪ ʣʠʤʠʪ ʙʝʟ ʧʨʦʙʣʝʤ ʩ 

ʜʦʩʪʫʧʦʤ ʫʢʣʘʜʳʚʘʶʪʩʷ ʢʨʫʧʥʳʝ ʩʝʪʠ ʧʨʦʚʘʡʜʝʨʦʚ 

ʨʘʙʦʪʘʶʱʠʝ ʯʝʨʝʟ NAT. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʩʣʦʚʠʷ hashlimit ʚ ʜʝʨʝʚʝ 

ʢʘʪʘʣʦʛʦʚ /proc/net/ipt_hashlimit ʩʦʟʜʘʝʪʩʷ ʬʘʡʣ ʩ 

ʠʤʝʥʝʤ, ʟʘʜʘʥʥʳʤ ʧʘʨʘʤʝʪʨʦʤ --hashlimit-name (ʚ 

ʥʘʰʝʤ ʩʣʫʯʘʝ /proc/net/ipt_hashlimit/TCP-SYN-

second), ʚ ʢʦʪʦʨʦʤ ʜʣʷ ʢʘʞʜʦʛʦ ʦʪʧʨʘʚʠʪʝʣʷ ʧʘʢʝ-

ʪʦʚ ʩʦʟʜʘʝʪʩʷ ʟʘʧʠʩʴ ʚʠʜʘ: 

50 213.96.92.236:0Ÿ0.0.0.0:0 23040000 

23040000 11520000 

ʇʝʨʚʳʡ ʧʘʨʘʤʝʪʨ ʧʦʢʘʟʳʚʘʝʪ ʯʠʩʣʦ ʩʝʢʫʥʜ, ʚ 

ʪʝʯʝʥʠʠ ʢʦʪʦʨʦʛʦ ʟʘʧʠʩʴ ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʚ ʪʘʙ-

ʣʠʮʝ, ʝʩʣʠ ʩ ʵʪʦʛʦ ʘʜʨʝʩʘ ʥʝ ʧʦʩʪʫʧʠʪ ʥʦʚʳʭ ʧʘʢʝ-

ʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʧʨʘʚʠʣʘ. 

ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʥʦʚʦʛʦ ʧʘʢʝʪʘ ʜʣʷ ʵʪʦʛʦ ʧʦʣʷ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ, ʟʘʜʘʚʘʝʤʦʝ ʧʘʨʘʤʝʪʨʦʤ 

--hashlimit-htable-expire (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ 

60000=60ʩʝʢ = 1 ʤʠʥ). ʉʣʝʜʫʶʱʠʡ ʧʘʨʘʤʝʪʨ ʩʦʜʝʨ-

ʞʠʪ ʟʥʘʯʝʥʠʷ ʘʜʨʝʩʦʚ ʠ ʥʦʤʝʨʦʚ ʧʦʨʪʦʚ ʜʣʷ ʦʪʧʨʘ-

ʚʠʪʝʣʷ ʠ ʧʦʣʫʯʘʪʝʣʷ ʩ ʫʯʝʪʦʤ ʚʳʙʨʘʥʥʦʛʦ ʧʦʣʴʟʦ-

ʚʘʪʝʣʝʤ ʨʝʞʠʤʘ ʭʝʰʠʨʦʚʘʥʠʷ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ srcip 

- ʘʜʨʝʩ ʠʩʪʦʯʥʠʢʘ). ʊʘʢ ʢʘʢ ʧʦʨʪ ʦʪʧʨʘʚʠʪʝʣʷ ʥʝ 

ʫʯʠʪʳʚʘʝʪʩʷ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʚ ʪʘʙʣʠʮʝ ʙʫʜʝʪ ʩʪʦ-

ʷʪʴ 0. ʊʨʝʪʠʡ ʧʘʨʘʤʝʪʨ (23040000 ʚ ʧʨʠʚʝʜʝʥʥʦʤ 

ʧʨʠʤʝʨʝ) ʩʦʜʝʨʞʠʪ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʩʯʝʪʯʠʢʘ ʧʘ-

ʢʝʪʦʚ, ʯʝʪʚʝʨʪʳʡ ʧʘʨʘʤʝʪʨ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʟʥʘʯʝ-

ʥʠʶ burst (ʩ ʪʝʤ ʞʝ ʢʦʵʬʬʠʮʠʝʥʪʦʤ), ʘ ʧʦʩʣʝʜʥʠʡ 

ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ ʩʨʝʜʥʠʡ ʠʥʪʝʨʚʘʣ "ʦʪʪʦʢʘ", ʪ. 

ʝ. ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʟʥʘʯʝʥʠʶ ʧʘʨʘʤʝʪʨʘ --

hashlimit (ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʠʩʪʝʤ ʦʥ ʙʫʜʝʪ ʨʘʚʝʥ 

ʩʨʝʜʥʝʤʫ ʠʥʪʝʨʚʘʣʫ ʤʝʞʜʫ ʧʘʢʝʪʘʤʠ ʚ ʩʝʢʫʥʜʘʭ, 

ʫʤʥʦʞʝʥʥʦʤʫ ʥʘ 32000). 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʟʘɦ ʠʪʘ ʧʨʘʚʠʣʘʤʠ 

iptables: 
ɹʦʣʴʰʠʥʩʪʚʦ ʭʦʩʪʠʥʛʦʚʳʭ ʩʝʨʚʝʨʦʚ ʩʦʙʨʘʥʦ 

ʥʘ ʤʦʱʥʦʡ ʧʣʘʪʬʦʨʤʝ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʩʧʨʘ-

ʚʠʪʩʷ ʩ DDoS ʘʪʘʢʘʤʠ ʜʦ 1ɻʙ/ʩʝʢ (ʵʪʦ ʤʘʢʩʠʤʘʣʴ-

ʥʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠʥʪʝʨʬʝʡʩʘ ʩʘʤʦʛʦ 

ʩʝʨʚʝʨʘ). ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʚʥʝʜʨʝʥʠʷ ʘʚʪʦʤʘʪʠ-

ʯʝʩʢʦʡ ʬʠʣʴʪʨʘʮʠʠ DDoS ʘʪʘʢ ʥʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ, 

ʩʦʩʪʦʠʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʪʦʯʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʘʥʘʣʠʟʘ 

ʪʨʘʬʠʢʘ ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʘʪʘʢʠ. ʊʘʢ ʢʘʢ ʩʘʤʘ ʘʪʘʢʘ, 

ʧʦ ʬʘʢʪʫ, ʷʚʣʷʝʪʩʷ ʚʘʣʠʜʥʳʤ ʪʨʘʬʠʢʦʤ, ʥʘ ʩʪʦʨʦʥʝ 

https://securelist.ru/ddos-attacks-in-q4-2018/93384/
https://confluence.timeweb.net/pages/viewpage.action?pageId=3018485
https://confluence.timeweb.net/pages/viewpage.action?pageId=3018485
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ʩʝʨʚʝʨʘ ʚ ʧʦʪʦʢʝ ʪʨʘʬʠʢʘ ʥʝ ʚʩʝʛʜʘ ʫʜʘʝʪʩʷ ʪʦʯʥʦ 

ʦʧʨʝʜʝʣʠʪʴ, ʛʜʝ ʘʪʘʢʘ, ʘ ʛʜʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʪʨʘ-

ʬʠʢ. ɸʥʘʣʠʟ ʤʥʦʞʝʩʪʚʘ, ʧʨʠʣʝʪʘʶʱʠʭ ʘʪʘʢ ʧʦʟʚʦ-

ʣʠʣ ʫʩʪʘʥʦʚʠʪʴ ʥʝʢʦʪʦʨʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʜʣʷ ʙʦ-

ʣʝʝ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚʨʝʜʦʥʦʩʥʦʛʦ ʪʨʘʬʠʢʘ. 

ʋʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ: 

1) ɺʦ ʚʨʝʤʷ ʰʪʘʪʥʦʡ ʨʘʙʦʪʳ ʩʝʨʚʝʨʘ ʥʘ 80 ʠ 
443 ʧʦʨʪ ʧʨʠʣʝʪʘʝʪ ʥʝ ʙʦʣʝʝ 100 ʟʘʧʨʦʩʦʚ ʚ ʩʝʢʫʥʜʫ 

ʥʘ ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ TCP ʧʦʜʢʣʶʯʝʥʠʷ (ʪʦ ʝʩʪʴ ʥʝ 

ʙʦʣʝʝ 100 TCP SYN ʧʘʢʝʪʦʚ ʚ ʩʝʢʫʥʜʫ); 

2) ʃʶʙʦʡ ʭʦʩʪʠʥʛʦʚʳʡ ʩʝʨʚʝʨ ʤʦʞʝʪ ʚʳʜʝʨ-
ʞʘʪʴ ʘʪʘʢʫ ʜʦ 200 TCP SYN ʧʘʢʝʪʦʚ ʚ ʩʝʢʫʥʜʫ, ʥʦ 

80 ʠʣʠ 443 ʧʦʨʪ; 

3) ɸʪʘʢʘʤ ʧʦʜʚʝʨʛʘʶʪʩʷ ʠ ʜʨʫʛʠʝ TCP 

ʩʣʫʞʙʳ ʥʘ ʩʝʨʚʝʨʘʭ, ʢʨʦʤʝ web, ʠʭ ʜʚʝ: ssh, ftp; 

4) ɺʦ ʚʨʝʤʷ ʰʪʘʪʥʦʡ ʨʘʙʦʪʳ ʩʝʨʚʝʨʘ ʥʘ 21 ʠ 
22 ʧʦʨʪ ʧʨʠʣʝʪʘʝʪ ʥʝ ʙʦʣʝʝ 10 ʟʘʧʨʦʩʦʚ ʚ ʩʝʢʫʥʜʫ 

ʥʘ ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ TCP ʧʦʜʢʣʶʯʝʥʠʷ (ʪʦ ʝʩʪʴ ʥʝ 

ʙʦʣʝʝ 10 TCP SYN ʧʘʢʝʪʦʚ ʚ ʩʝʢʫʥʜʫ). ʉʣʫʞʙʳ SSH 

ʠ FTP ʠʩʧʦʣʴʟʫʶʪ ʦʜʥʦ TCP ʩʦʝʜʠʥʝʥʠʝ ʜʣʷ ʚʩʝʭ 

ʜʝʡʩʪʚʠʡ ʠ ʥʝ ʩʦʟʜʘʶʪ ʥʦʚʳʭ; 

5) ɺʦ ʚʨʝʤʷ ʰʪʘʪʥʦʡ ʨʘʙʦʪʳ ʩʝʨʚʝʨʘ ʩ ʦʜʥʦʛʦ 
ʚʥʝʰʥʝʛʦ ip ʘʜʨʝʩʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʙʦʣʝʝ 

100 TCP SYN ʧʘʢʝʪʦʚ ʚ ʩʝʢʫʥʜʫ (ʫʯʠʪʳʚʘʣʠʩʴ ʠ 

ʢʣʠʝʥʪʘ ʠʟ ʩʝʪʝʡ NAT) ʥʘ 80 ʠʣʠ 443; 

6) ɺ ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ ʧʘʨʘʤʝʪʨʳ ʪʘʢʞʝ ʫʢʣʘ-

ʜʳʚʘʶʪʩʷ ʠ ʙʦʪʳ ʚʩʝʭ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ, ʢʨʦʤʝ 

YandexBot. ɹʦʪ ʵʪʦʡ ʧʦʠʩʢʦʚʦʡ ʩʠʩʪʝʤʳ, ʧʦ ʥʝʧʦ-

ʥʷʪʥʳʤ ʧʨʠʯʠʥʘʤ, ʩʦʟʜʘʝʪ ʤʥʦʞʝʩʪʚʦ ʦʪʜʝʣʴʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʪʝʤ ʩʘʤʳʤ ʩʦʟʜʘʚʘʷ ʚʠʜʠʤʦʩʪʴ ʥʝ-

ʙʦʣʴʰʦʡ TCP SYN ʘʪʘʢʠ; 

7) ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʠʣʝʪʘʶʱʠʭ ʘʪʘʢ TCP SYN, 
ʛʝʥʝʨʠʨʫʶʪʩʷ open source ʫʪʠʣʠʪʘʤʠ, ʩʧʝʮʠʘʣʴʥʦ 

ʩʦʟʜʘʥʥʳʤʠ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʪʨʘʬʠʢʘ. ʊʘʢʠʝ ʫʪʠʣʠʪʳ 

ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝ-

ʩʪʚʘ ʪʨʘʬʠʢʘ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʠ ʯʘʱʝ 

ʚʩʝʛʦ ʨʘʙʦʪʘʶʪ ʥʝ ʧʦ ʩʪʘʥʜʘʨʪʘʤ ʦʧʠʩʘʥʥʳʤ ʚ RFC. 

ʅʝ ʩʦʙʣʶʜʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʚ ʩʪʨʫʢʪʫʨʝ TCP ʧʘʢʝ-

ʪʦʚ, ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʪʨʘʬʠʢ ʘʪʘʢʠ ʩ ʪʦʯʥʦʩʪʴ 

100%. 

ʇʨʘʚʠʣʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʬʠʣʴʪʨʘʮʠʠ DDoS 

ʘʪʘʢ ʪʝʩʪʠʨʦʚʘʣʠʩʴ ʚ ʪʝʯʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ ʚ 

ʨʝʞʠʤʝ "ʧʨʦʧʫʩʢʘʪʴ ʚʩʝ" ʜʣʷ ʩʙʦʨʘ ʩʪʘʪʠʩʪʠʢʠ ʦ 

ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʷʭ ʠ ʚ ʠʪʦʛʝ ʙʳʣ ʧʦʣʫʯʝʥ ʨʘ-

ʙʦʯʠʡ ʘʣʛʦʨʠʪʤ. 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ: 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ CPU ʩʝʨʚʝʨʘ, ʧʨʠ-

ʤʝʥʷʝʪʩʷ ʚʝʪʚʣʝʥʠʝ ʧʨʘʚʠʣ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦ-

ʣʷʝʪ ʢʘʞʜʦʤʫ ʧʨʘʚʠʣʫ iptables ʦʙʨʘʙʘʪʳʚʘʪʴ ʧʘ-

ʢʝʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʠʤʝʥʥʦ ʝʤʫ, ʦʩʪʘʣʴʥʳʝ ʞʝ 

ʧʘʢʝʪʳ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʜʨʫʛʠʭ ʮʝʧʦʯʢʘʭ.  

ʅʘ ʩʝʨʚʝʨʘʭ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʮʝʧʦʯʢʘ ʧʨʘʚʠʣ 

Iptables: 

# Create chains 

-N TCPSYN 

-N SYNWEB 

-N SYNSSH 

-N SYNFTP 

# Main chain for TCP SYN packets. Split proto-

cols 

-A TCPSYN -p tcp -m multiport --dports 80,443 -

j SYNWEB 

-A TCPSYN -p tcp --dport 22 -j SYNSSH 

-A TCPSYN -p tcp --dport 21 -j SYNFTP 

-A TCPSYN -j ACCEPT 

# Chain SYNWEB for TCP SYN packets to web 

ports 

## Drop packets with window size = 0 in TCP 

header 

-A SYNWEB -m u32 ðu32 

"0x0>>0x16&0x3c@0xc&0xffff=0x0" -j DROP 

## drop packets with ECN protocol flags 

-A SYNWEB -p tcp -m ecn --ecn-ip-ect 3 -j DROP 

-A SYNWEB -p tcp -m ecn --ecn-ip-ect 2 -j DROP 

-A SYNWEB -p tcp -m ecn --ecn-ip-ect 1 -j DROP 

-A SYNWEB -p tcp -m ecn --ecn-tcp-ece -j DROP 

-A SYNWEB -p tcp -m ecn --ecn-tcp-cwr -j 

DROP 

## Yandex nets 

-A SYNWEB -s 213.180.192.0/19-j ACCEPT 

-A SYNWEB -s 185.32.184.0/22-j ACCEPT 

-A SYNWEB -s 178.154.128.0/17-j ACCEPT 

-A SYNWEB -s 141.8.128.0/18-j ACCEPT 

-A SYNWEB -s 130.193.32.0/19-j ACCEPT 

-A SYNWEB -s 95.108.128.0/17-j ACCEPT 

-A SYNWEB -s 93.158.128.0/18-j ACCEPT 

-A SYNWEB -s 87.250.224.0/19-j ACCEPT 

-A SYNWEB -s 84.201.128.0/18-j ACCEPT 

-A SYNWEB -s 77.88.0.0/18-j ACCEPT 

-A SYNWEB -s 37.9.64.0/18-j ACCEPT 

-A SYNWEB -s 37.140.128.0/18-j ACCEPT 

-A SYNWEB -s 5.45.192.0/18-j ACCEPT 

-A SYNWEB -s 5.255.192.0/18-j ACCEPT 

## Limits 

-A SYNWEB -m limit --limit 200/s-j ACCEPT 

-A SYNWEB -m hashlimit --hashlimit-upto 1/sec-

-hashlimit-burst 100 --hashlimit-mode srcip --hash-

limit -name SYNWEB --hashlimit-htable-expire 60000 

-j ACCEPT 

-A SYNWEB -j ACCEPT 

# Chain SYNSSH for TCP SYN packets to ssh 

ports 

-A SYNSSH -m limit --limit 5/s-j ACCEPT 

-A SYNSSH -m hashlimit --hashlimit-upto 1/sec-

-hashlimit-burst 10 --hashlimit-mode srcip --hashlimit-

name SYNSSH --hashlimit-htable-expire 60000 -j 

ACCEPT 

-A SYNSSH -j DROP 

# Chain SYNFTP for TCP SYN packets to ftp 

ports 

-A SYNFTP -m limit --limit 10/s-j ACCEPT 

-A SYNFTP -m hashlimit --hashlimit-upto 1/sec--

hashlimit-burst 20 --hashlimit-mode srcip --hashlimit-

name SYNFTP --hashlimit-htable-expire 60000 -j 

ACCEPT 

-A SYNFTP -j DROP 

# Accept traffic from monitoring systems: per-

mon/uptime 

-A INPUT -s monitoring_IP/32-j ACCEPT 

# Accept traffic from protos 

-A INPUT -s protos_IP/32-j ACCEPT 

# Input rule to TCP SYN chain 

-A INPUT -p tcp ! -d 192.168.0.0/16-m tcp --tcp-

flags SYN,RST,ACK SYN -j TCPSYN 

ʅʘʙʦʨ ʧʨʘʚʠʣ ʦʙʨʘʙʘʪʳʚʘʝʪ ʢʘʞʜʳʡ TCP ʧʘ-

ʢʝʪ, ʚ ʢʦʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥ ʬʣʘʛ SYN ʠ ʢʦʪʦʨʳʡ ʙʳʣ 
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ʧʦʣʫʯʝʥ ʥʘ ʚʥʝʰʥʠʡ ʘʜʨʝʩ ʩʝʨʚʝʨʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʧʦʨʪʘ ʥʘʟʥʘʯʝʥʠʷ ʧʘʢʝʪʳ ʩʦʨʪʠʨʫʶʪʩʷ ʧʦ ʨʘʟ-

ʣʠʯʥʳʤ ʮʝʧʦʯʢʘʤ. ɺ ʢʘʞʜʦʡ ʮʝʧʦʯʢʝ ʫʩʪʘʥʦʚʣʝʥ 

ʤʠʥʠʤʘʣʴʥʳʡ rate-limit ʧʘʢʝʪʦʚ ʜʣʷ ʜʘʥʥʦʛʦ ʧʨʦʪʦ-

ʢʦʣʘ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚ ʰʪʘʪʥʦʤ ʨʝʞʠʤʝ, ʙʦʣʴʰʝʝ 

ʯʠʩʣʦ ʧʘʢʝʪʦʚ ʧʨʦʭʦʜʠʣʦ ʯʝʨʝʟ ʬʠʣʴʪʨ ʙʝʟ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʭ ʧʨʦʚʝʨʦʢ. ɽʩʣʠ ʢʦʣʠʯʝʩʪʚʦ ʧʘʢʝʪʦʚ 

ʙʦʣʴʰʝ ʯʝʤ ʫʩʪʘʥʦʚʣʝʥʥʳʡ rate-limit, ʧʘʢʝʪʳ ʧʝʨʝ-

ʙʨʘʩʳʚʘʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʯʝʪʯʠʢʦʚ ʧʝʨʩʦʥʘʣʴʥʦ 

ʥʘ ʢʘʞʜʳʡ source ip ʚ ʧʨʘʚʠʣʦ hashlimit. 
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ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʦʜʫʣʠ 

ɺ ʧʨʘʚʠʣʘʭ iptables ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʦʜʫʣʝʡ: 

multiport - ʧʦʟʚʦʣʷʝʪ ʫʢʘʟʳʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʧʦʨʪʦʚ ʚ ʦʜʥʦʤ ʧʨʘʚʠʣʝ 

u32- ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʪʦʯʥʫʶ ʬʠʣʴʪʨʘʮʠʶ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʙʠʪʘʤ ʧʘʢʝʪʘ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚ 

TCP, IP ʣʠʙʦ Ethernet ʟʘʛʦʣʦʚʢʘʭ.  

limit - ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʩʯʝʪʯʠʢ ʜʣʷ ʧʨʘʚʠʣʘ. 

hashlimit - ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʙʦʣʝʝ ʪʦʯʥʳʡ ʩʯʝʪʯʠʢ, ʯʝʤ ʤʦʜʫʣʴ limit. ʍʨʘʥʠʪ ʠʥʬʦʨʤʘʮʠʶ ʧʦ 

ʥʝʩʢʦʣʴʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʜʣʷ ʢʘʞʜʦʛʦ ʧʘʢʝʪʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʚʘʪʴ ʚʨʝʜʦʥʦʩʥʳʡ ʪʨʘʬʠʢ ʚ ʦʙʱʝʤ 

ʧʦʪʦʢʝ ʠʜʫʱʝʤ ʥʘ ʩʝʨʚʝʨ. 

 

ʈʠʩʫʥʦʢ 2. ɻʨʘʬʠʢ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ ʥʘ ʩʝʨʚʝʨʝ  

(ʩʢʘʯʦʢ ʚʭʦʜʷʱʝʛʦ ʪʨʘʬʠʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʢʣʶʯʝʥʠʝʤ ʬʠʣʴʪʨʘʮʠʠ iptables  

ʥʘ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ) 
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RESEARCH OF THE POSSIBILITY OF USING PROGNOSTIC METHODS IN AGILE 

METHODOLOGIES  

 

ɸʥʥʦʪʘʮʠʷ. 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʛʠʙʢʠʭ ʤʝ-

ʪʦʜʦʣʦʛʠʷʭ ʨʘʟʨʘʙʦʪʢʠ (Agile - ʤʝʪʦʜʦʣʦʛʠʷʭ) ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʜʘʯ ʤʝʞʜʫ ʠʩʧʦʣ-

ʥʠʪʝʣʷʤʠ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ ʪʘʩʢ-ʤʝʥʝʜʞʤʝʥʪʘ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʪʘʩʢ-ʤʝʥʝʜʞʤʝʥʪʘ ʚ ʨʘʟʨʘʙʦʪʢʝ ʇʆ ʠ ʠʩʩʣʝʜʫʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʦʥʪʝʢʩʪʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʣʦʛʠʡ. 

Abstract. 

The article is devoted to the study of the possibilities of using prognostic methods in flexible development 

methodologies (Agile - methodologies) for the automatic distribution of tasks among the performers in automated 

task management systems. This article discusses various ways to automate the task management process in soft-

ware development and explores the possibility of using them in the context of existing methodologies. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʠʙʢʠʝ ʤʝʪʦʜʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʠ, Scrum, ʂʘʥʙʘʥ, ʫʧʨʘʚʣʝʥʠʝ ʟʘʜʘʯʘʤʠ, ʩʠʩʪʝʤʳ 

ʦʪʩʣʝʞʠʚʘʥʠʷ ʟʘʜʘʯ  

Keywords: Agile software development, Scrum, Kanban, task-management, task-tracking system  

 

ɿʘʨʦʞʜʝʥʠʝ ʛʠʙʢʠʭ ʤʝʪʦʜʦʣʦʛʠʡ 

Agile ï ɻ ʪʦ ʥʘʙʦʨ ʨʘʟʣʠʯʥʳʭ ʠʜʝʡ ʠ ʧʨʠʥʮʠʧʦʚ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʝʢʪʘʤʠ. ɻʣʘʚʥʘʷ 

ʦʩʦʙʝʥʥʦʩʪʴ Agile-ʤʝʪʦʜʦʣʦʛʠʡ ï ʚ ʠʭ ʛʠʙʢʦʩʪʠ: ʩʦ-

ʟʜʘʥʠʝ ʟʘʜʘʯ ʠ ʜʘʣʴʥʝʡʰʘʷ ʨʘʙʦʪʘ ʩ ʥʠʤʠ ʚʩʝʛʜʘ ʟʘ-

ʚʠʩʠʪ ʦʪ ʩʠʪʫʘʮʠʠ, ʧʨʠ ʵʪʦʤ ʛʦʪʦʚʥʦʩʪʴ ʢ ʠʟʤʝʥʝ-

ʥʠʷʤ ʚʩʝʛʜʘ ʚʘʞʥʝʝ ʩʣʝʜʦʚʘʥʠʷ ʠʟʥʘʯʘʣʴʥʦʤʫ 

ʧʣʘʥʫ. 

Agile-ʤʝʪʦʜʦʣʦʛʠʠ ï ʜʦʚʦʣʴʥʦ ʤʦʣʦʜʦʡ ʪʨʝʥʜ, 

ʙʝʨʝʪ ʩʚʦʝ ʥʘʯʘʣʦ ʩ 80ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ɺ 

1986 ʛʦʜʫ ʊʘʢʝʫʯʠ ʠ ʅʦʥʘʢʘ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ 

ʩʪʘʪʴʷ çThe New New Product Development Gameè ʚ 

ʞʫʨʥʘʣʝ Harvard Business Review. ɺ ʵʪʦʡ ʩʪʘʪʴʝ 

ʙr ʣ ʠʟʣʦʞʝʥ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʮʝʩʩʫ ʨʘʟʨʘʙʦʪʢʠ. 

ɸʚʪʦʨʳ ʩʪʘʪʴʶ ʩʨʘʚʥʠʣʠ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʩ ʠʛ-

ʨʦʡ ʚ ʨʝʛʙʠ ï ʯʣʝʥʳ ʢʦʤʘʥʜʳ ʜʦʩʪʠʛʘʶʪ ʮʝʣʠ, ʧʦ-

ʩʪʦʷʥʥʦ ʨʝʘʛʠʨʫʷ ʥʘ ʠʟʤʝʥʷʶʱʫʶʩʷ ʩʠʪʫʘʮʠʶ ʠ 

ʘʜʘʧʪʠʨʫʷʩʴ ʢ ʥʝʡ. ʊʘʢʞʝ ʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʝʢ-

ʪʘʤʠ ï ʢʦʤʘʥʜʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦ 

ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʣʠʝʥʪʘ ʠ 

ʜʨʫʛʠʝ ʚʥʝʰʥʠʝ ʬʘʢʪʦʨʳ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘ-

ʪʘʤʠ. 

ɽʱʝ ʦʜʥʦ ʚʘʞʥʦʝ ʩʦʙʳʪʠʝ ʧʨʦʠʟʦʰʣʦ ʚ 2001 

ʛʦʜʫ, ʢʦʛʜʘ ʛʨʫʧʧʘ ʵʢʩʧʝʨʪʦʚ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʨʘʟʣʠʯ-

ʥʦʛʦ ʇʆ ʠ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʝʢʪʘʤʠ ʩʦʙʨʘʣʘʩʴ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʦʙʱʠʭ ʯʝʨʪ, ʧʨʠʚʝʜʰʠʭ ʨʘʥʝʝ ʢ ʫʩʧʝʭʫ 

ʨʘʟʣʠʯʥʳʭ ʧʨʦʝʢʪʦʚ. ʈʝʟʫʣʴʪʘʪʦʤ ʩʪʘʣ çAgile 

Manifestoè (ʄʘʥʠʬʝʩʪ ʛʠʙʢʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ) ï ʜʦʢʫʤʝʥʪ, ʩʦʜʝʨʞʘʱʠʡ 

ʦʧʠʩʘʥʠʝ ʧʨʠʥʮʠʧʦʚ ʠ ʮʝʥʥʦʩʪʝʡ ʛʠʙʢʦʡ ʨʘʟʨʘ-

ʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʆʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʜʘʯ 

ʚ Agile-ʤʝʪʦʜʦʣʦʛʠʷʭ 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʦʩʥʦʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ ʟʘʜʘʯ ʚ Agile-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʦʮʝʩʩʘʭ 

ʨʘʟʨʘʙʦʪʢʠ ʇʆ ʦʙʦʟʥʘʯʠʤ ʥʝʢʦʪʦʨʳʝ ʚʚʦʜʥʳʝ ʜʘʥ-

ʥʳʝ. ɼʣʷ ʥʘʯʘʣʘ, ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʨʦʣʠ ʫʯʘʩʪ-

ʥʠʢʦʚ ʧʨʦʮʝʩʩʘ. 

1. ɺʣʘʜʝʣʝʮ ʧʨʦʜʫʢʪʘ (Product Owner, PO) ï 

ʥʝ ʟʥʘʝʪ ʪʝʭʥʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ, ʟʘʪʦ ʦʙʣʘʜʘʝʪ ʚʠʜʝ-

ʥʠʝʤ ʦʙʱʝʡ ʢʘʨʪʠʥʢʠ, ʟʥʘʝʪ, ʟʘʯʝʤ ʤʳ ʜʝʣʘʝʤ ʧʨʦ-

ʜʫʢʪ, ʢʘʢʠʝ ʧʨʦʙʣʝʤʳ ʦʥ ʙʫʜʝʪ ʨʝʰʘʪʴ ʠ ʜʣʷ ʢʦʛʦ; 

2. ʉʪʝʡʢʭʦʣʜʝʨʳ (ʘʢʮʠʦʥʝʨʳ) ï ʟʘʠʥʪʝʨʝʩʦ-

ʚʘʥʥʳʝ ʣʠʮʘ. ʆʥʠ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʜʫʢʪ, 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʝʛʦ ʠʣʠ ʙʫʜʫʪ ʢʘʢ-ʪʦ ʝʱʝ ʚʦʚʣʝʯʝʥʳ 

ʚ ʨʘʟʨʘʙʦʪʢʫ; 

3. ʂʦʤʘʥʜʘ (ʨʘʟʨʘʙʦʪʯʠʢʠ, ʘʥʘʣʠʪʠʢʠ, ʪʝʩʪʠ-
ʨʦʚʱʠʢʠ) ï ʪʝ, ʢʪʦ ʙʫʜʝʪ ʩʪʨʦʠʪʴ ʠ ʦʪʣʘʞʠʚʘʪʴ ʨʘ-

ʙʦʯʫʶ ʩʠʩʪʝʤʫ; 

4. ʉʢʨʘʤ-ʤʘʩʪʝʨ (Scrum Master) ï ʚʝʜʝʪ ʝʞʝ-

ʜʥʝʚʥʳʝ ʤʠʪʠʥʛʠ (ʩʪʵʥʜ-ʘʧʳ) ʠ ʦʪʩʣʝʞʠʚʘʝʪ ʧʨʦ-

ʛʨʝʩʩ ʢʦʤʘʥʜʳ ʧʨʠ ʧʦʤʦʱʠ ʙʵʢʣʦʛʘ ʩʧʨʠʥʪʘ, ʦʪʤʝ-

ʯʘʷ ʩʪʘʪʫʩ ʚʩʝʭ ʟʘʜʘʯ ʚ ʩʧʨʠʥʪʝ. ʉʢʨʘʤ-ʤʘʩʪʝʨ ʤʦ-

ʞʝʪ ʪʘʢʞʝ ʧʦʤʦʛʘʪʴ ʚʣʘʜʝʣʴʮʫ ʚ ʩʦʟʜʘʥʠʠ ʙʵʢʣʦʛʘ. 

ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʞʝ ʫʩʪʨʦʝʥ ʧʨʦʮʝʩʩ 

ʨʘʟʨʘʙʦʪʢʠ ʚ Agile-ʤʝʪʦʜʦʣʦʛʠʷʭ ʚ ʮʝʣʦʤ. ɺʣʘʜʝ-

ʣʝʮ ʧʨʦʜʫʢʪʘ ʩʦʟʜʘʸʪ ʢʦʥʮʝʧʮʠʶ, ʚ ʢʦʪʦʨʦʡ ʚ ʦʙ-

ʱʠʭ ʯʝʨʪʘʭ ʦʧʠʩʘʥʦ, ʢʘʢʦʡ ʧʨʦʜʫʢʪ ʥʫʞʝʥ ʧʦʣʴʟʦ-

ʚʘʪʝʣʶ. ʂʦʤʘʥʜʘ ʚʳʧʦʣʥʷʝʪ ʨʘʙʦʪʫ ʢʦʨʦʪʢʠʤʠ ʠʪʝ-

ʨʘʮʠʷʤʠ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 1-3 ʥʝʜʝʣʠ. ʇʦ ʠʪʦʛʘʤ 

ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ ʩʦʙʠʨʘʝʪʩʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʜʣʷ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʜʚʠʞʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʥʘ ʢʘʞʜʳʡ ʫʯʘ-

ʩʪʦʢ ʝʩʪʴ ʯʝʪʢʠʡ, ʧʦʥʷʪʥʳʡ, ʧʨʦʜʫʤʘʥʥʳʡ ʧʣʘʥ, ʧʦ 
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ʢʦʪʦʨʦʤʫ ʥʘʜʦ ʜʚʠʛʘʪʴʩʷ. ɺʣʘʜʝʣʝʮ ʧʨʦʜʫʢʪʘ ʦʧʨʝ-

ʜʝʣʷʝʪ ʧʨʠʦʨʠʪʝʪʳ ʚʳʧʦʣʥʷʝʤʳʭ ʟʘʜʘʯ ʠ ʬʦʨʤʠ-

ʨʫʝʪ ʛʣʦʙʘʣʴʥʳʡ ʙʵʢʣʦʛ ʧʨʦʝʢʪʘ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ 

ʥʦʚʦʛʦ ʩʧʨʠʥʪʘ (1-3 ʥʝʜʝʣʴʥʳʡ ʧʝʨʠʦʜ) ʢʦʤʘʥʜʘ 

ʩʦʚʤʝʩʪʥʦ ʩ ʚʣʘʜʝʣʴʮʝʤ ʧʨʦʜʫʢʪʘ ʠ ʩʢʨʘʤ-ʤʘʩʪʝ-

ʨʦʤ ʩʦʙʠʨʘʝʪʩʷ ʥʘ ʦʮʝʥʢʫ ʟʘʜʘʯ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʙʵʢʣʦʛʘ ʩʧʨʠʥʪʘ. ʉʢʨʘʤ-ʤʘʩʪʝʨ ʷʚʣʷʝʪʩʷ ʣʠʮʦʤ, ʟʘ-

ʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʚ ʩʢʦʨʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ, ʧʦ-

ʵʪʦʤʫ ʧʨʘʚʠʣʴʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʟʘʜʘʯʠ ʤʝʞʜʫ ʠʩ-

ʧʦʣʥʠʪʝʣʷʤʠ ʥʘ ʧʣʘʥʠʨʦʚʘʥʠʠ ï ʝʛʦ ʦʩʥʦʚʥʘʷ ʟʘ-

ʜʘʯʘ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʢʘʢ ʣʠʯʥʳʝ 

ʧʨʝʜʧʦʯʪʝʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʢʦʤʘʥʜʳ, ʪʘʢ ʠ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʳʝ ʥʘʚʳʢʠ ʠ ʧʦʩʪʦʷʥʥʦ ʧʨʠʭʦʜʠʪʴ ʢ ʢʦʥ-

ʩʝʥʩʫʩʫ. ʅʘ ʨʠʩ. 1 ʠʟʦʙʨʘʞʝʥʘ ʜʠʘʛʨʘʤʤʘ ʕʡʣʝʨʘ, 

ʧʦʢʘʟʳʚʘʶʱʘʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʣʝʡ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʜʘʯ. ʂʦʤʘʥʜʘ (ʨʘʟʨʘʙʦʪʯʠʢʠ, ʪʝ-

ʩʪʠʨʦʚʱʠʢʠ) ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʚʳʩʦʢʦʤ ʢʘʯʝʩʪʚʝ 

ʢʦʜʘ ʠ ʧʦʢʨʳʪʠʷ ʪʝʩʪʘʤʠ, ʚʣʘʜʝʣʝʮ ʧʨʦʜʫʢʪʘ ʦʪʚʝ-

ʯʘʝʪ ʟʘ ʪʦ, ʯʪʦʙʳ ʚʳʧʦʣʥʷʝʤʳʝ ʟʘʜʘʯʠ ʢʘʢ ʤʦʞʥʦ 

ʙʦʣʴʰʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʦʞʠʜʘʥʠʷʤ ʩʪʝʡʢʭʦ-

ʣʝʜʨʦʚ, ʘ ʩʢʨʘʤ-ʤʘʩʪʝʨ (coach) ʧʳʪʘʝʪʩʷ ʫʩʢʦʨʠʪʴ 

ʧʨʦʮʝʩʩ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʦʧʪʠʤʠʟʘʮʠʡ. ɺ 

ʠʜʝʘʣʝ ï ʥʫʞʥʦ ʜʦʩʪʠʛʘʪʴ ʙʘʣʘʥʩʘ, ʪʦʛʜʘ ʚʘʰʠ ʟʘ-

ʜʘʯʠ ʙʫʜʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ ʮʝʥʪʨʝ 

ʜʠʘʛʨʘʤʤʳ.  

 
ʈʠʩʫʥʦʢ 1. ʂʘʯʝʩʪʚʦ, ʩʢʦʨʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʠ çʧʨʘʚʠʣʴʥʦʩʪʴè ʟʘʜʘʯ 

 

ʅʘ ʧʨʘʢʪʠʢʝ ʧʝʨʝʩʝʯʝʥʠʝ ʪʦʣʴʢʦ ʩʠʥʝʛʦ ʠ ʟʝʣʝ-

ʥʦʛʦ ʢʨʫʛʘ ʚʩʪʨʝʯʘʝʪʩʷ ʨʝʜʢʦ ï ʯʘʱʝ ʚʩʝʛʦ ʩʤʝʱʝ-

ʥʠʷ ʠʟ ʮʝʥʪʨʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʜʠʘʛʨʘʤʤʳ ʥʘʧʨʘʚ-

ʣʝʥʳ ʣʠʙʦ ʚ ʩʪʦʨʦʥʫ çʩʢʦʨʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠè, ʣʠʙʦ ʚ 

ʩʪʦʨʦʥʫ çʢʘʯʝʩʪʚʘ ʢʦʜʘ ʠ ʧʦʢʨʳʪʠʷ ʪʝʩʪʘʤʠè. ʊʘʢ, 

ʜʦʧʫʩʪʠʤ, ʚ ʩʣʫʯʘʝ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʪʦʪʠʧʦʤ ʝʩʪʴ 

ʩʤʳʩʣ ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ ʦʪʜʘʚʘʪʴ ʥʘ çʢʘʯʝʩʪʚʦ 

ʢʦʜʘè, ʘ ʚ ʩʣʫʯʘʝ ʙʦʣʴʰʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʟʘʧʘʩʘ ï 

ʥʘʦʙʦʨʦʪ.  

ʉ ʚʣʘʜʝʣʴʮʝʤ ʧʨʦʜʫʢʪʘ ʠ ʢʦʤʘʥʜʦʡ ʚʩʸ ʙʦʣʝʝ-

ʤʝʥʝʝ ʧʦʥʷʪʥʦ, ʩʧʦʩʦʙʳ ʜʦʩʪʠʞʝʥʠʷ ʠʭ ʮʝʣʝʡ ʪʦʞʝ 

ʷʩʥʳ. ʅʘʤʥʦʛʦ ʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʘ-

ʙʦʪʘ ʩʢʨʘʤ-ʤʘʩʪʝʨʘ ʚ ʜʘʥʥʦʤ ʧʨʦʮʝʩʩʝ. ɽʛʦ ʟʘʜʘʯʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʩʢʦʨʝʥʠʠ ʨʘʙʦʪʳ ʢʦʤʘʥʜʳ. ɽʩʣʠ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʤʳ ʥʝ ʭʦʪʠʤ ʪʝʨʷʪʴ ʥʠ ʚ ʢʘʯʝ-

ʩʪʚʝ ʢʦʜʘ, ʥʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʧʨʦʜʫʢʪʘ ʞʝʣʘʥʠʷʤ ʟʘ-

ʢʘʟʯʠʢʘ, ʪʦ ʨʘʙʦʪʘ ʩʢʨʘʤ-ʤʝʥʝʜʞʝʨʘ ʩʚʦʜʠʪʩʷ ʚ ʪʘ-

ʢʦʤ ʩʣʫʯʘʝ ʢ ʧʨʘʚʠʣʴʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʟʘʜʘʯ 

ʤʝʞʜʫ ʠʩʧʦʣʥʠʪʝʣʷʤʠ ʠ ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʙʳʩʪʨʦʡ 

ʨʝʘʢʮʠʠ ʥʘ ʧʨʦʙʣʝʤʳ, ʥʝʜʦʧʦʥʠʤʘʥʠʷ ʚ ʢʦʤʘʥʜʝ.  

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘ-

ʜʘʯ 

ɿʥʘʷ ʠʩʪʦʨʠʶ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʟʘʜʘʯ ʨʘʟʣʠʯʥʳʤʠ ʠʩʧʦʣʥʠʪʝʣʷʤʠ ʚ ʢʦʤʘʥʜʝ, 

ʤʦʞʥʦ ʧʦʧʨʦʙʦʚʘʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʟʘʜʘʯ. ɼʣʷ ʵʪʦʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ 

ʵʢʩʪʨʘʧʦʣʷʮʠʷ ʠʣʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ (ʩ ʧʦʤʦʱʴʶ ʤʝ-

ʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ): 

1. ʄʝʪʦʜ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ï ʤʝʪʦʜ ʥʘʫʯʥʦʛʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʦʩʥʦʚʘʥ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ 

ʧʨʦʰʣʳʭ ʠ ʥʘʩʪʦʷʱʠʭ ʪʝʥʜʝʥʮʠʡ, ʟʘʢʦʥʦʤʝʨʥʦ-

ʩʪʝʡ, ʩʚʷʟʝʡ ʥʘ ʙʫʜʫʱʝʝ ʨʘʟʚʠʪʠʝ ʦʙʲʝʢʪʘ ʧʨʦʛʥʦ-

ʟʠʨʦʚʘʥʠʷ. ʎʝʣʴ ʤʝʪʦʜʦʚ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ï ʧʦʢʘ-

ʟʘʪʴ, ʢ ʢʘʢʦʤʫ ʩʦʩʪʦʷʥʠʶ ʚ ʙʫʜʫʱʝʤ ʤʦʞʝʪ ʧʨʠʡʪʠ 

ʦʙʲʝʢʪ, ʝʩʣʠ ʝʛʦ ʨʘʟʚʠʪʠʝ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ 

ʪʦʡ ʞʝ ʩʢʦʨʦʩʪʴʶ ʠʣʠ ʫʩʢʦʨʝʥʠʝʤ, ʯʪʦ ʠ ʚ ʧʨʦ-

ʰʣʦʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʥʝʢʦʪʦʨʳʝ ʜʦʧʫʱʝʥʠʷ: ʘ) ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʪʝʥ-

ʜʝʥʮʠʠ ʧʨʦʰʣʦʛʦ ʩʦʭʨʘʥʷʪ ʩʚʦʝ ʧʨʦʷʚʣʝʥʠʝ ʚ ʙʫʜʫ-

ʱʝʤ; ʙ) ʠʩʩʣʝʜʫʝʤʦʝ ʷʚʣʝʥʠʝ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦ ʧʣʘʚ-

ʥʦʡ ʪʨʘʝʢʪʦʨʠʠ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ, ʦʧʠʩʘʪʴ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠ. 

2. ʄʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʉʫʱʝʩʪʚʫʝʪ 
ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ. ɿʘʜʘʯʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 

ʚʝʣʠʯʠʥʳ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ï ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘ-

ʜʘʯʠ ʠʩʧʦʣʥʠʪʝʣʝʤ) ʦʪʥʦʩʷʪʩʷ ʢ ʟʘʜʘʯʘʤ ʨʝʛʨʝʩʩʠʠ.  
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ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʤʝʪʨʠʢʠ (ʦʩʥʦʚʥʦʛʦ ʧʘʨʘ-

ʤʝʪʨʘ) ʙʫʜʝʪ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ. ʇʝʨʝʜ ʢʘʞ-

ʜʳʤ ʩʧʨʠʥʪʦʤ, ʚʩʝ ʟʘʜʘʯʠ ʦʮʝʥʠʚʘʶʪʩʷ ʚʩʝʤʠ 

ʫʯʘʩʪʥʠʢʘʤʠ ʢʦʤʘʥʜʳ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʢʘʞʜʦʡ 

ʟʘʜʘʯʝ ʝʩʪʴ çʦʙʲʝʢʪʠʚʥʘʷè ʦʮʝʥʢʘ. ʇʦʩʣʝ ʚʳʧʦʣʥʝ-

ʥʠʷ ʟʘʜʘʯʠ, ʠʩʧʦʣʥʠʪʝʣʴ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʬʘʢʪʠʯʝ-

ʩʢʦʝ ʚʨʝʤʷ, ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʟʘʜʘʯʫ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʙʫʜʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʙʘʟʘ ʜʘʥʥʳʭ ʚʨʝʤʝʥʥʳʭ ʦʪ-

ʢʣʦʥʝʥʠʡ ʢʘʞʜʦʛʦ ʠʩʧʦʣʥʠʪʝʣʷ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʪʠ-

ʧʦʚ ʟʘʜʘʯ. ʕʪʠ ʜʘʥʥʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʞʜʦʛʦ ʠʟ ʠʩʧʦʣʥʠ-

ʪʝʣʝʡ.  

ʂ ʩʦʞʘʣʝʥʠʶ, ʜʘʥʥʳʝ ʤʝʪʦʜʳ ʥʘ ʧʨʘʢʪʠʢʝ ʤʦ-

ʛʫʪ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʯʠʪʳʚʘʪʴ 

ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʯʝʣʦʚʝʯʝʩʢʠʭ ʬʘʢ-

ʪʦʨʦʚ ï ʦʪ ʙʦʣʝʟʥʝʡ, ʫʧʘʜʢʦʚ ʥʘʩʪʨʦʝʥʠʷ ʠʩʧʦʣʥʠ-

ʪʝʣʝʡ ʜʦ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ çʪʠʧʦʚè ʟʘ-

ʜʘʯ, ʯʪʦ ʩʜʝʣʘʝʪ ʟʘʜʘʯʫ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʟʣʠʰʥʝ 

ʦʙʲʝʤʥʦʡ, ʪʨʝʙʫʶʱʝʡ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝʛʦ ʚʥʠʤʘʥʠʷ 

ʢʘʢ ʦʪ ʠʩʧʦʣʥʠʪʝʣʝʡ, ʪʘʢ ʠ ʦʪ ʩʢʨʘʤ-ʤʝʥʝʜʞʝʨʘ. 

ʇʦʵʪʦʤʫ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʜʘʯ ʙʫ-

ʜʝʪ ʥʦʩʠʪʴ ʩʢʦʨʝʝ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʘ 

ʢʦʥʝʯʥʦʝ ʨʝʰʝʥʠʝ ʙʫʜʝʪ ʧʨʠʥʠʤʘʪʴ ʩʢʨʘʤ-ʤʝʥʝ-

ʜʞʝʨ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʨʦʚʦʜʠʪʴ ʙʦʣʝʝ ʛʣʫʙʦʢʫʶ ʘʥʘ-

ʣʠʪʠʢʫ ʫʩʧʝʰʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʚ ʨʘʟʣʠʯʥʳʤʠ ʠʩʧʦʣʥʠʪʝʣʷʤʠ, ʚʠʜʝʪʴ çʩʣʘ-

ʙʳʝè ʤʝʩʪʘ ʚ ʢʦʤʘʥʜʝ, ʚʠʜʝʪʴ ʧʨʦʙʣʝʤʳ ʚ ʩʘʤʦʤ 

ʥʘʯʘʣʝ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʏʪʦ ʪʘʢʦʝ agile, scrum, kanban ʠ ʚ ʯʝʤ ʨʘʟ-

ʥʠʮʘ? [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: 

https://rb.ru/story/agile-scrum-kanban/ 

2. AGILE ï ʛʠʙʢʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢ-

ʪʘʤʠ | ɹʣʦʛ 4brain [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: 

https://4brain.ru/blog/agile/ 

3. Agile ʤʝʪʦʜʦʣʦʛʠʷ: ʧʨʠʥʮʠʧʳ ʠ ʧʨʘʚʠʣʘ 
ʧʨʠʤʝʥʝʥʠʷ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: 
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THE USE OF SOURCE DATA OF OIL AND GAS FIELD DEVELOPMENT  IN RESERVOIR 

MODELLING  

 

ɸʥʥʦʪʘʮʠʷ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʥʝʬʪʝʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʟ-

ʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ ʧʨʠ ʙʫʨʝʥʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʛʝʦ-

ʣʦʛʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʤʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʝʬʪʝʛʘ-

ʟʦʚʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʠ ʩʧʦʩʦʙʳ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ, ʠʩʩʣʝʜʦʚʘʥʦ 

ʚʣʠʷʥʠʝ ʢʦʨʨʝʢʪʥʦʩʪʠ ʵʪʠʭ ʩʧʦʩʦʙʦʚ ʥʘ ʪʦʯʥʦʩʪʴ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ, ʚʳʷʚʣʝʥʳ ʧʘʨʘʤʝʪʨʳ, 

ʪʨʝʙʫʶʱʠʝ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ. 

Abstract. 

Today reservoir modelling makes oil and gas fields development more efficient because of reducing risks in 

processes of drilling and production enhancement operations. The article describes ways of getting source infor-

mation about oil and gas field and approaches to use it in reservoir modelling, developes affection of its robustness 

on precision of hydrodynamic calculations, investigates parameters, that needs complementary researches. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʘʜʘʧʪʘʮʠʷ ʢ ʠʩʪʦʨʠʠ ʨʘʟʨʘʙʦʪʢʠ, ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤ-

ʢʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ, ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ. 

Key words: reservoir model, history matching, reservoir properties, petrophysics parameters. 

 

ɻʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʵʪʘʧʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʢʠ 

ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ɻʠʜʨʦʜʠʥʘ-

ʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ (ɻɼʄ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʙʲʝʢʪ ʨʘʟʨʘ-

ʙʦʪʢʠ ʚ ʚʠʜʝ ʪʨʝʭʤʝʨʥʦʡ ʩʝʪʠ ʷʯʝʝʢ, ʢʘʞʜʘʷ ʠʟ ʢʦ-

ʪʦʨʳʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʙʦʨʦʤ ʠʜʝʥʪʠ-ʬʠʢʘʪʦʨʦʚ 

ʠ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʭ 

ʩʚʦʡʩʪʚ. 

ɺʩʷ ʠʩʭʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʙʲʝʢʪʝ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʩʦʜʝʨʞʠʪʩʷ ʚ ɻɼʄ ʚ ʚʠʜʝ ʪʨʝʭʤʝʨʥʳʭ ʢʫʙʦʚ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʠ ʪʘʙʣʠʮ (ʈʠʩʫʥʦʢ 

1). 
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ʈʠʩʫʥʦʢ 1. 3D ʢʫʙ ʥʘʯʘʣʴʥʦʡ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ (ʩʣʝʚʘ)  

ʠ ʜʠʘʛʨʘʤʤʘ PVT ʩʚʦʡʩʪʚ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ (ʩʧʨʘʚʘ) ʠʟ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

 

ɿʥʘʯʝʥʠʷ ʧʦʜʩʯʝʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʛʠʜʨʦʜʠʥʘ-

ʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʪ.ʝ. ʧʘʨʘʤʝʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʧʨʠ ʧʦʜʩʯʝʪʝ ʟʘʧʘʩʦʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (1), ʜʦʣʞʥʳ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʟʥʘʯʝʥʠʷʤ, ʯʠʩʣʷʱʠʤʩʷ ʥʘ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʤ ʙʘʣʘʥʩʝ [1]: 
 

 
ὗ Ὂ Ὄz Ȣ •zᶻ

Ὓ ”zz ‍, 
(1) 

 

ʛʜʝ ὗ  ï ʥʘʯʘʣʴʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʟʘʧʘʩʳ 

ʥʝʬʪʠ, ʪʳʩ.ʪ; 

Ὂ ï ʧʣʦʱʘʜʴ ʥʝʬʪʝʥʦʩʥʦʩʪʠ, ʪʳʩ. ʤ2; 

Ὄ Ȣ ï ʵʬʬʝʢʪʠʚʥʘʷ ʥʝʬʪʝʥʘʩʳʱʝʥʥʘʷ ʪʦʣ-

ʱʠʥʘ, ʤ; 

• ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʨʠʩʪʦʩʪʠ, ʜ.ʝʜ.; 

Ὓ ï ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ, ʜ.ʝʜ.; 

” ï ʧʣʦʪʥʦʩʪʴ ʥʝʬʪʠ, ʪ/ʤ3; 

‍ ï ʧʝʨʝʩʯʝʪʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʙ/ʨ. 

ʆʩʪʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʦʣʫʯʘʶʪ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʝʡʩʤʠʯʝʩʢʠʭ, ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

(ɻʀʉ), ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ (ɻɼʀʉ) ʤʝʪʦʜʦʚ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ. ɼʦʣʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʩʢʨʳʪʘʷ ʚ ʠʩʭʦʜ-

ʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʩʪʘʝʪʩʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʠʟʫʯʝʥʠʷ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʠ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʭ ʨʘʙʦʪ ʧʦ ʫʪʦʯʥʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ [2]. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʫʪʦʯʥʝʥʠʷ ʧʘʨʘʤʝʪ-

ʨʦʚ ʷʚʣʷʝʪʩʷ ʘʜʘʧʪʘʮʠʷ ɻɼʄ ʢ ʠʩʪʦʨʠʠ ʨʘʟʨʘʙʦʪʢʠ. 

ʌʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʘʜʘʧʪʘʮʠʠ ʩʚʦʜʠʪʩʷ ʢ ʨʝʰʝʥʠʶ 

ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ ʬʠʣʴʪʨʘʮʠʠ ï ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪ-

ʨʦʚ ʧʦʨʠʩʪʦʡ ʩʨʝʜʳ ʧʦ ʜʘʥʥʳʤ ʜʦʙʳʯʠ ʠ ʟʘʢʘʯʢʠ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʜʘʥʥʳʤʠ ʦ ʟʘʤʝʨʘʭ ʧʣʘʩʪʦʚʦʛʦ ʠ ʟʘʙʦʡ-

ʥʳʭ ʜʘʚʣʝʥʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʮʝʩʩ ʘʜʘʧʪʘ-

ʮʠʠ ɻɼʄ ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥ, ʠ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʚʦʜʠʪʩʷ ʩʦʛʣʘʩʥʦ 

ʩʪʝʧʝʥʠ ʩʭʦʜʠʤʦʩʪʠ ʨʘʩʯʝʪʥʳʭ ʠ ʬʘʢʪʠʯʝʩʢʠʭ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʨʘʙʦʪʢʠ [1]. ɺʩʣʝʜ-

ʩʪʚʠʝ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʪʦʜʠʢ ʘʜʘʧ-

ʪʘʮʠʠ ʦʩʪʘʝʪʩʷ ʥʝ ʨʝʰʝʥʥʦʡ, ʧʦʞʘʣʫʡ, ʛʣʘʚʥʘʷ ʧʨʦ-

ʙʣʝʤʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ï ʧʦʣʫʯʝʥʠʝ ʥʘʠʣʫʯʰʝʡ 

ʩʭʦʜʠʤʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʵʪʘʧʝ 

ʘʜʘʧʪʘʮʠʠ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ ʣʫʯʰʝʡ ʩʭʦʜʠʤʦʩʪʠ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʥʘ ʵʪʘʧʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ [3]. 

ʂʘʞʜʳʡ ʦʙʲʝʢʪ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴ-

ʥʳʤ ʧʦ ʩʚʦʝʤʫ ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ ʠ ʪʨʝʙʫʝʪ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʫʯʝʪʫ ʵʪʠʭ ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ, ʦʜʥʘʢʦ ʩʪʨʫʢʪʫʨʘ ʣʶʙʦʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ʠ ʥʘʙʦʨ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʝʜʢʦ ʠʤʝʶʪ 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʦʪʣʠʯʠʷ. ɻɼʄ ʩʦʜʝʨʞʠʪ: ʛʝʦʣʦʛʠ-

ʯʝʩʢʫʶ ʦʩʥʦʚʫ (3D ʢʫʙʳ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪ-

ʥʳʭ ʩʚʦʡʩʪʚ), ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ (ʦʪʥʦʩʠ-

ʪʝʣʴʥʳʝ ʬʘʟʦʚʳʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ (ʆʌʇ), ʢʘʧʠʣʣʷʨ-

ʥʳʝ ʜʘʚʣʝʥʠʷ, ʩʞʠʤʘʝʤʦʩʪʴ), PVT ʩʚʦʡʩʪʚʘ 

ʧʣʘʩʪʦʚʳʭ ʬʣʶʠʜʦʚ ʠ ʩʢʚʘʞʠʥʥʳʝ ʜʘʥʥʳʝ (ʪʨʘʝʢ-

ʪʦʨʠʷ ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ, ʢʦʦʨʜʠʥʘʪʳ ʟʘʙʦʷ ʠ ʧʣʘ-

ʩʪʦʧʝʨʝʩʝʯʝʥʠʡ, ʠʥʪʝʨʚʘʣʳ ʧʝʨʬʦʨʘʮʠʠ ʠ ʪ.ʜ.) (ʈʠ-

ʩʫʥʦʢ 2). 
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ʈʠʩʫʥʦʢ 2. ʂʣʶʯʝʚʳʝ ʙʣʦʢʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʛʠʜʨʦʜʠʥʘ-

ʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 3 

ʛʨʫʧʧʳ: ʥʝʫʧʨʘʚʣʷʝʤʳʝ, ʫʩʣʦʚʥʦ ʫʧʨʘʚʣʷʝʤʳʝ 

ʠ ʫʧʨʘʚʣʷʝʤʳʝ (ʊʘʙʣʠʮʘ 1). ʇʨʝʜʣʘʛʘʝʤʳʡ ʧʨʠʥ-

ʮʠʧ ʨʘʟʜʝʣʝʥʠʷ ʫʯʠʪʳʚʘʝʪ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʫʪʦʯʥʝ-

ʥʠʷ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʧʘʨʘʤʝʪʨʦʚ ʛʠʜʨʦʜʠʥʘʤʠ-

ʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚ ʧʨʦʮʝʩʩʝ ʘʜʘʧʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʩʪʝ-

ʧʝʥʴ ʚʣʠʷʥʠʷ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʨʝʟʫʣʴʪʘʪʳ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ. ʂ ʢʘʪʝʛʦʨʠʠ çʅʝ-

ʫʧʨʘʚʣʷʝʤʳʝè ʦʪʥʝʩʝʥʳ ʧʦʜʩʯʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ 

ʧʘʨʘʤʝʪʨʳ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʩ ʥʘʠʤʝʥʴʰʝʡ ʧʦʛʨʝʰ-

ʥʦʩʪʴʶ, çʋʩʣʦʚʥʦ ʫʧʨʘʚʣʷʝʤʳʝè ï ʧʘʨʘʤʝʪʨʳ ʩ ʚʳ-

ʩʦʢʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ, çʋʧʨʘʚʣʷʝʤʳʝè 

ï ʧʘʨʘʤʝʪʨʳ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʚ ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝʥʠʡ. 

 

ʊʘʙʣʠʮʘ 1 

ʇʘʨʘʤʝʪʨʳ ɻɼʄ, ʦʧʠʩʳʚʘʶʱʠʝ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ˉ ʧ/ʧ ʇʘʨʘʤʝʪʨ ɻʨʫʧʧʘ 

1 ʇʣʦʱʘʜʴ ʥʝʬʪʝʥʦʩʥʦʩʪʠ 

ʅʝʫʧʨʘʚʣʷʝʤʳʝ 

2 ʕʬʬʝʢʪʠʚʥʘʷ ʥʝʬʪʝʥʘʩʳʱʝʥʥʘʷ ʪʦʣʱʠʥʘ 

3 ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʨʠʩʪʦʩʪʠ 

4 ʂʦʵʬʬʠʮʠʝʥʪ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ 

5 ʇʝʨʝʩʯʝʪʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

6 PVT ʩʚʦʡʩʪʚʘ ʧʣʘʩʪʦʚʳʭ ʬʣʶʠʜʦʚ 

7 ʆʩʪʘʪʦʯʥʘʷ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʴ 

8 ʉʢʚʘʞʠʥʥʳʝ ʜʘʥʥʳʝ 

9 ʇʘʨʘʤʝʪʨ ʣʠʪʦʣʦʛʠʠ 

ʋʩʣʦʚʥʦ ʫʧʨʘʚʣʷʝʤʳʝ 
10 ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʦʥʠʮʘʝʤʦʩʪʠ 

11 ʆʩʪʘʪʦʯʥʘʷ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʴ 

12 ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʆʌʇ 

13 ʀʥʜʝʢʩ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 
ʋʧʨʘʚʣʷʝʤʳʝ 

14 ʉʢʠʥ-ʬʘʢʪʦʨ 

ʇʝʨʚʳʡ ʫʩʣʦʚʥʦ ʫʧʨʘʚʣʷʝʤʳʡ ʧʘʨʘʤʝʪʨ ï ʧʘ-

ʨʘʤʝʪʨ ʣʠʪʦʣʦʛʠʠ. ʊʨʝʭʤʝʨʥʳʡ ʜʠʩʢʨʝʪʥʳʡ ʢʫʙ ʣʠ-

ʪʦʣʦʛʠʠ ʧʦʣʫʯʘʶʪ ʧʫʪʝʤ ʧʝʨʝʩʯʝʪʘ 

ʠʟ ʪʨʝʭʤʝʨʥʦʛʦ ʥʝʧʨʝʨʳʚʥʦʛʦ ʢʫʙʘ ʧʝʩʯʘʥʠʩʪʦʩʪʠ, 

ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʤʝʪʦ-

ʜʦʚ ɻʀʉ. ʆʙʲʝʤ ʧʣʘʩʪʘ, ʦʭʚʘʯʝʥʥʳʡ ʠʩʩʣʝʜʦʚʘʥʠ-

ʷʤʠ, ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 0,02-0,09 % ʦʪ ʚʩʝʛʦ ʦʙʲ-

ʝʤʘ [4], ʢʨʦʤʝ ʪʦʛʦ, ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʜʘʥʥʳʭ ʚʩʝʛʜʘ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʭ ʠʩʪʦʣʢʦʚʘʥʠʝ, ʬʦʨʤʘʣʠʟʘʮʠʶ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʦʨʥʳʭ ʠ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ [5]. 

ɺʩʝ ʵʪʦ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʦʟʥʘʯʘʝʪ ʫʧʨʦʱʝʥʠʝ ʠʩ-

ʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʜʦʩʪʦʚʝʨ-

ʥʦʤʫ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʶ ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ: ʧʦʪʝʨʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʚʷʟʠ ʤʝʞʜʫ 

ʩʢʚʘʞʠʥʘʤʠ, ʠʩʢʣʶʯʝʥʠʝ ʠʟ ʨʘʩʯʝʪʘ ʪʦʥʢʦʩʣʦʠ-

ʩʪʳʭ ʧʝʨʝʤʳʯʝʢ ʠ ʪ.ʜ. 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʦʩʪʘʪʦʯʥʦʡ 

ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʭʦʜʝ ʣʘʙʦʨʘ-

ʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʝʨʥʘ, ʦʙʲʝʤ ʯʘʩʪʠ ʧʣʘʩʪʘ, ʠʟ 

ʢʦʪʦʨʦʡ ʦʪʙʠʨʘʝʪʩʷ ʢʝʨʥʦʚʳʡ ʤʘʪʝʨʠʘʣ, ʥʘʭʦʜʠʪʩʷ 

ʚ ʜʠʘʧʘʟʦʥʝ 0,00004-0,0002 % ʦʪ ʚʩʝʛʦ ʦʙʲʝʤʘ ʧʣʘ-

ʩʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʡ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʪʨʝʥʜʦʚ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʨʝʭʤʝʨ-

ʥʳʭ ʢʫʙʦʚ. ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʪʨʝʥʜʳ ʥʝ ʧʦʟʚʦ-

ʣʷʶʪ ʜʦʩʪʦʚʝʨʥʦ ʦʧʠʩʘʪʴ ʩʚʦʡʩʪʚʘ ʧʦʨʠʩʪʦʡ ʩʨʝʜʳ 

ʥʘ ʚʩʝʡ ʧʣʦʱʘʜʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ: ʪʘʢ, ʥʘʧʨʠʤʝʨ, 

ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʦʪ ʧʦ-

ʨʠʩʪʦʩʪʠ, ʦʜʥʦʤʫ ʟʥʘʯʝʥʠʶ ʧʦʨʠʩʪʦʩʪʠ ʚʩʝʛʜʘ ʩʦ-

ʦʪʚʝʪʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʠ 

ʥʘʦʙʦʨʦʪ. ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʚ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʤ ʩʠʤʫʣʷʪʦʨʝ ʧʨʠ ʨʘʩʯʝʪʝ 

ʧʨʠʪʦʢʘ ʚ ʩʢʚʘʞʠʥʫ [6]: 

 ὖὍ
ᶻ ᶻᶻ  ᶻ  

, (2) 

 

ʛʜʝ PI ï ʧʨʠʪʦʢ ʚ ʩʢʚʘʞʠʥʫ, ʤ3; 

wfrac ï ʜʦʣʷ ʦʭʚʘʪʘ ʩʢʚʘʞʠʥʳ ʚʜʦʣʴ ʝʝ ʥʘʧʨʘʚ-

ʣʝʥʠʷ, ʜ.ʝʜ.; 

Ὧ ï ʩʨʝʜʥʷʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʚ ʷʯʝʡʢʝ, ʤʢʤ2*10-3; 

ɻʝʦʣʦʛʠʯʝʩʢʘʷ 
ʦʩʥʦʚʘ

ʇʝʪʨʦʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ
ʨʝʟʝʨʚʫʘʨʘ

PVT-ʩʚʦʡʩʪʚʘ 
ʧʣʘʩʪʦʚʳʭ ʬʣʶʠʜʦʚ

ʉʢʚʘʞʠʥʥʳʝ ʜʘʥʥʳʝ

ɻʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ 
ʤʦʜʝʣʴ
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well length ï ʜʣʠʥʘ ʫʯʘʩʪʢʘ ʧʝʨʬʦʨʘʮʠʠ ʚ 

ʷʯʝʡʢʝ, ʤ; 

PI mult ï ʤʥʦʞʠʪʝʣʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʠ, ʙ/ʨ; 

ὶ  ï ʵʬʬʝʢʪʠʚʥʳʡ ʨʘʜʠʫʩ ʩʢʚʘʞʠʥʳ, ʤ; 

ὶ  ï ʨʘʜʠʫʩ ʩʢʚʘʞʠʥʳ, ʤ; 

skin ï ʩʢʠʥ-ʬʘʢʪʦʨ, ʙ/ʨ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʦʩʪʘʪʦʯʥʦʡ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʛʠʜʨʦʜʠ-ʥʘʤʠʯʝʩʢʦʤ ʩʠʤʫʣʷʪʦʨʝ 

ʧʨʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʠ ʢʦʥʮʝʚʳʭ ʪʦʯʝʢ ʬʫʥʢʮʠʡ 

ʆʌʇ [6]: 

 Ὧ , (3) 

 

ʛʜʝ Ὧ  ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʬʘʟʦʚʘʷ ʧʨʦʥʠʮʘʝ-

ʤʦʩʪʴ ʧʦ ʚʦʜʝ, ʜ.ʝʜ.; 

Ὓ  ï ʪʝʢʫʱʘʷ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʴ, ʜ.ʝʜ.; 

Ὓ  ï ʦʩʪʘʪʦʯʥʘʷ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʴ, ʜ.ʝʜ.; 

Ὓ  ï ʦʩʪʘʪʦʯʥʘʷ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʴ, ʜ.ʝʜ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʫʯʘʩʪʚʫʝʪ ʚ ʨʘʩ-

ʯʝʪʝ ʜʝʙʠʪʘ ʩʢʚʘʞʠʥʳ, ʩʢʦʨʦʩʪʠ ʧʨʦʜʚʠʞʝʥʠʷ 

ʬʨʦʥʪʘ ʚʳʪʝʩʥʷʶʱʝʛʦ ʘʛʝʥʪʘ, ʩʢʦʨʦʩʪʠ ʚʦʩʩʪʘʥʦʚ-

ʣʝʥʠʷ/ʧʘʜʝʥʠʷ ʟʘʙʦʡʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʂʦʵʬʬʠʮʠʝʥʪ 

ʦʩʪʘʪʦʯʥʦʡ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪ ʧʝʨʠʦʜ 

ʙʝʟʚʦʜʥʦʡ ʜʦʙʳʯʠ ʥʝʬʪʠ. 

ʉʣʝʜʫʶʱʠʡ ʫʩʣʦʚʥʦ ʫʧʨʘʚʣʷʝʤʳʡ ʧʘʨʘʤʝʪʨ ï 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʆʌʇ. ʅʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʛʠʜ-

ʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʧʨʷʤʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ 

ʆʌʇ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʬʘʢʪʠʯʝʩʢʠʝ ʧʦ-

ʢʘʟʘʪʝʣʠ ʨʘʟʨʘʙʦʪʢʠ. ʉʘʤʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ï ʵʪʦ ʙʦʣʝʝ ʙʳʩʪʨʦʝ ʧʨʦʜʚʠʞʝʥʠʝ 

ʬʨʦʥʪʘ ʚʳʪʝʩʥʷʶʱʝʛʦ ʘʛʝʥʪʘ ʠ ʩʥʠʞʝʥʠʝ ʜʝʙʠʪʘ 

ʞʠʜʢʦʩʪʠ ʩʢʚʘʞʠʥ ʧʦ ʤʝʨʝ ʟʘʚʦʜʥʝʥʠʷ ʧʨʦʜʫʢʪʠʚ-

ʥʦʛʦ ʧʣʘʩʪʘ [7]. ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʥʝʩʦʦʪ-

ʚʝʪʩʪʚʠʡ ʬʫʥʢʮʠʠ ʬʘʟʦʚʳʭ ʧʨʦʥʠʮʘʝʤʦʩʪʝʡ ʤʦʜʠ-

ʬʠʮʠʨʫʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʘʜʘʧʪʘʮʠʠ ɻɼʄ. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʤʝʪʦʜʳ ʤʦʜʠʬʠʢʘʮʠʠ: ʢʦʨʨʝʣʷ-

ʮʠʠ ʂʦʨʠ, ʃɽʊ ʠ ʉʪʦʫʥʘ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʪʝʭʥʠʢʠ 

ʘʧʧʨʦʢʩʠʤʠʨʫʶʪ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʬʘʟʦʚʳʝ ʧʨʦʥʠʮʘ-

ʝʤʦʩʪʠ, ʧʝʨʝʩʯʠʪʳʚʘʷ ʠʭ ʟʥʘʯʝʥʠʷ ʚ ʢʦʥʮʝʚʳʭ ʪʦʯ-

ʢʘʭ ʠ ʠʟʤʝʥʷʷ ʬʦʨʤʫ ʢʨʠʚʳʭ (ʈʠʩʫʥʦʢ 3). 

 

 
ʈʠʩʫʥʦʢ 3. ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʆʌʇ, ʢʦʨʨʝʣʷʮʠʷ ʂʦʨʠ  

(RP Water ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʬʘʟʦʚʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʦ ʚʦʜʝ,  

RP Oil ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʬʘʟʦʚʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʦ ʥʝʬʪʠ) 

 

ʂ ʫʧʨʘʚʣʷʝʤʳʤ ʧʘʨʘʤʝʪʨʘʤ ʦʪʥʦʩʷʪʩʷ ʩʢʠʥ-

ʬʘʢʪʦʨ ʠ ʤʥʦʞʠʪʝʣʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦ-

ʩʪʠ. ɼʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʧʠʩʳʚʘʶʪ ʩʦʩʪʦʷʥʠʝ ʧʨʠ-

ʟʘʙʦʡʥʦʡ ʟʦʥʳ ʧʣʘʩʪʘ, ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʭʦʜʝ ʛʠʜ-

ʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥ. ɻɼʀʉ 

ʦʭʚʘʪʳʚʘʶʪ ʦʪ 30 ʜʦ 100 % ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʧʣʘ-

ʩʪʘ, ʥʦ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʲʝʤʘ ʜʘʥ-

ʥʳʭ ʧʦ ʧʨʠʯʠʥʝ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ ɻɼʀʉ ʦʙʣʘʜʘʶʪ ʩʚʦʠʤʠ ʧʦ-

ʛʨʝʰʥʦʩʪʷʤʠ: ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʣʠʷʥʠʝ ʩʦʩʝʜʥʠʭ ʩʢʚʘʞʠʥ, ʥʝʜʦʩʪʘ-

ʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʤʝʨʝʥʥʳʭ ʪʦʯʝʢ ʠ ʪ.ʜ. [5]. 

ʄʥʦʞʠʪʝʣʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʩʢʠʥ-

ʬʘʢʪʦʨ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʤ ʩʠʤʫ-

ʣʷʪʦʨʝ ʧʨʠ ʨʘʩʯʝʪʝ ʧʨʠʪʦʢʘ (2) ʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʜʘʥʥʳʭ ʟʘʜʘʶʪʩʷ ʵʢʩʧʝʨʪʥʦ ʜʣʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ 

ʨʝʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥʳ. 

ɻʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴ-

ʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʝʛʘʟʦʚʳʭ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʤ ʢʦʤʧʣʝʢʩʠʨʦʚʘʪʴ ʚʝʩʴ 

ʦʙʲʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʤʘʩʰʪʘʙʘ. ɺ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ɻɼʄ, ʪʨʝʙʫʶʱʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ. ɹʦʣʝʝ ʪʱʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʩʦʛʣʘʩʦ-

ʚʘʥʥʦʩʪʠ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʟʚʦʣʠʪ ʦʧʪʠʤʠ-

ʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʜʦʩʪʠʞʝʥʠʷ ʦʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪ-

ʥʳʭ ʮʝʣʝʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ï 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʚʦʡʩʪʚ ʧʦʨʠʩʪʦʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ 

ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʨʝʰʝʥʠʡ, ʧʦʣʫʯʘʝʤʳʭ ʧʨʠ ʧʦ-

ʤʦʱʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. 
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STRUCTURAL SCHEME OF INJURY  MANUFACTURING SYSTEM  

 

Abstract. 

Only a systematic analysis of the working environment allows us to determine the conditions for the occur-

rence of hazards and to develop methods for their prevention. Therefore, an important task in improving the work-

ing conditions of workers is the development of the structural traumatic scheme of the production system, which 

allows predicting the occurrence of hazardous situations and making recommendations to prevent their occur-

rence. 

ɸʥʥʦʪʘʮʠʷ. 

ʊʦʣʴʢʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʦʧʨʝʜʝʣʠʪʴ ʫʩʣʦʚʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʦʧʘʩʥʦʩʪʝʡ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʳ ʠʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ. ʇʦʵʪʦʤʫ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʚ ʫʣʫʯʰʝʥʠʠ ʫʩʣʦʚʠʡ 

ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʪʨʫʢʪʫʨʥʦ-ʪʨʘʚʤʘʪʠʯʝʩʢʦʡ ʩʭʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠ-

ʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʜʘʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʠʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʭʨʘʥʘ ʪʨʫʜʘ, ʤʝʨʳ, ʦʭʨʘʥʘ ʪʨʫʜʘ, ʧʨʝʜʧʨʠʷʪʠʝ, ʯʝʣʦʚʝʢ, ʞʠʚʦʪʥʦʝ, ʦʢʨʫʞʘʶʱʘʷ 

ʩʨʝʜʘ. 

Key words: labor protection, measures, labor safety, enterprise, person, animal, environment. 

 

Labor protection at the enterprises of the agro-in-

dustrial complex is a complex of measures ensuring the 

adaptation of a person in the man-machine-animal pro-

duction environment (CH-MF-S) in order to preserve 

his health and maintain optimal performance in produc-

tion conditions [1-3,5]. 

Labor safety in this case is expressed as a deriva-

tive of the reliability of the subsystems, mutual influ-

ences and interrelationships of the elements included in 

the H-M-W-S system. Therefore, the identification of 

these relationships and mutual influences in order to 

identify dangerous situations that are then implemented 

in accidents is one of the main aspects of labor protec-

tion, as it allows you to predict accidents and illnesses 

in the workplace, to develop and carry out a complex 

of works on a scientific and organizational basis. for 

their prevention. 

Any cattle-breeding enterprise should be consid-

ered as a complex bio-ecotechnical system comprising 

four elements: man, machine, animal, and production 

environment. The functioning of each element depends 

on many factors [7,9,11]. 

At failure of at least one relationship or one inter-

action between elements of a system or subsystem, dan-

gerous situations begin to form, leading then to acci-

dents. 
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From the standpoint of labor protection, the over-

all goal of the system is to ensure its safe operation for 

humans [8]. 

The human-animal subsystem. The safe function-

ing of the subsystem is determined by the actions of 

employees of the animal husbandry enterprise and the 

behavior of animals [12]. 

Man-machine subsystem. The safe functioning of 

the subsystem is determined by the actions of the work-

ers of the animal husbandry enterprise and the reliabil-

ity of the energy resources, machines included in the 

subsystem, which ensure the technological process. 

The human-environment subsystem. The safe 

functioning of the subsystem is determined by individ-

ual or joint actions of the workers of the animal breed-

ing enterprise and the optimal production environment 

in which the labor process takes place [4,6,10,13]. 

The human-animal-machine subsystem. The safe 

functioning of the subsystem is determined by the ac-

tions of the workers of the animal breeding enterprise, 

the behavior of animals and the reliability of the energy 

means entering the subsystem and ensuring the techno-

logical process. 

The safe functioning of an element of a person de-

pends on his professional training, level of adherence 

to technological discipline and demanding of himself in 

the performance of the labor process; acquired 

knowledge, skills and abilities to assess safety and exit 

from dangerous (emergency) situations; psychological 

and physiological adaptation under the influence of ad-

verse factors in a dangerous (emergency) situation; the 

bodyôs ability to tolerate the adverse effects of a hazard 

arising in the production environment or caused by the 

behavior of the animal or the condition of the machine, 

equipment, instruments and accessories; availability 

and ability to use personal protective equipment. 

The safe functioning of an animal element de-

pends on the physiological state, health, temper, char-

acter, genetic conditioned components of behavior, 

learning to technological processes, reactions to stress-

ful stimuli and subduing influences, conditions of de-

tention. 

The safe operation of an element of a machine de-

pends on the design and quality of manufacturing, the 

operational reliability of components and mechanisms, 

the reliability of protective devices and active safety 

systems, the timeliness of technical maintenance and 

repairs, resistance to overloads and the availability of 

technical (automatic) means to eliminate the failure. 

The element environment is characterized by san-

itary and hygienic parameters and the state of the mi-

croclimate in the area of technological action, the level 

of microbiological epizootechnical action and physico-

chemical hazard, the climate of the area and the season 

[14,15]. 

The term production environment includes the 

general concepts of the environment, relating both to 

each element and to the system (subsystem) as a whole. 

So, for a person the socio-ecological and socio-eco-

nomic parameters of the environment are characteristic, 

for the animal - etiological, for the machine - the phys-

icochemical parameters. 

Thus, when identifying methods, developing tools 

and a set of measures ensuring labor safety in animal 

husbandry, one should proceed from the analysis of 

dangerous situations that may arise in the man-ma-

chine-animal system, the working environment during 

its operation, which will make it possible to predict the 

state of trauma, consequently, prevent an accident. 

Considering the notion of ñinjury riskò as an ob-

jective property of a real production system, a block di-

agram of the system has been developed. 

Injury as an objective property can be character-

ized by the presence in a certain space, limited by a 

zone of energy dissipation, which is dangerous from the 

point of view of causing injury to a factor - a source of 

injury. 

If an injured object - a person gets into the zone of 

energy dissipation of the source of injury, then as a re-

sult of their interaction two phenomena can develop: 

failure (breakdown) in the system of a source of danger 

and injury to a person. 

A failure in the source system can lead either to a 

cessation of energy output and a cessation of injury, or 

to a deterioration of its means of protection and to re-

lease even larger doses of energy to the injured object, 

i.e., to aggravate the injury. 

If we consider the change in the security levels of 

the system over time, we can note three main periods. 

The first - the starting period refers to the time of 

the production of commissioning works. At this stage, 

we can expect failures of all elements of the system, 

since they are not yet adapted and badly docked with 

each other. The system itself is conditional and differs 

in the properties of its elements from that which oper-

ates during the operational period. 

The second period is the period of the main oper-

ation of the system associated with obtaining a useful 

product or doing useful work for the intended purpose 

of the system. 

The period of the main operation of the system is 

the longest in time, and throughout its length there is a 

change, both of individual elements and the system as 

a whole. 

The third period - the period of reconstruction is 

especially fraught with deviations that create dangerous 

situations, due to the fact that many elements of the sys-

tem during the period of reconstruction are mismatched 

in their characteristics with one another. 

During the operational period of action of people, 

machines, animals, the transformation of energy, mate-

rials, movement in time and space are determined by 

the production process aimed at creating the final prod-

uct or material.  

During this period, an accident may result from the 

failure of one or more elements of the system. 

The chain of events leading to injury to people 

over time can develop in one of the following ways: 

1) failure in the system with the formation of a 

danger zone and a breakthrough of energy in the direc-

tion of the person; 

2) refusal or lack of protective equipment and ac-

tions aimed at redeeming or diverting to the side of haz-

ardous energy or withdrawing a person from the danger 

zone; 
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3) failure or lack of personal protective equipment 

for the most injured parts of the human body; 

4) refusal or lack of funds and actions to reduce 

the dangerous consequences of traumatic effects; 

5) failure or lack of means and actions to prevent 

the development of a chain of dangerous situations. 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʝʤʘ-çʀʩʩʣʝʜʦʚʘʥʠʝ ʨʘʟʤʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʳʨʝʟʦʚ ʚ ʧʨʦʯʥʳʭ ʢʦʥ-

ʩʪʨʫʢʮʠʷʭ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʘʧʧʘʨʘʪʦʚè. ʈʘʩʩʤʦʪʨʝʥʦ ʚʣʠʷʥʠʝ ʚʳʨʝʟʦʚ ʥʘ ʛʝʦʤʝʪʨʠʶ ʧʨʦʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʘʧʧʘʨʘʪʦʚ. 

Abstract. 

The article discusses the topic ñStudy of the dimensional characteristics of cuts in durable structures of deep-

sea apparatusesò. The effect of cut-outs on the geometry of durable structures of deep-sea apparatuses is consid-

ered 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʣʫʙʦʢʦʚʦʜʥʳʡ ʘʧʧʘʨʘʪ, ʧʨʦʯʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʚʳʨʝʟ. 

Key words: deep-water craft, durable structures, cut-out. 

 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʛʣʫʙʠʥ ʦʢʝʘʥʘ, ʤʦʨʩʢʦʛʦ ʜʥʘ ʠ 

ʧʦʠʩʢʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ 

ʠʩʧʦʣʴʟʫʶʪ ʛʣʫʙʦʢʦʚʦʜʥʳʝ ʘʧʧʘʨʘʪʳ. ʅʘ ʛʣʫʙʦʢʦ-

ʚʦʜʥʳʭ ʘʧʧʘʨʘʪʘʭ ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʠ-

ʩʪʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʘʙʦʪʫ ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠ-

ʥʘʭ. 

ʋ ʥʝʢʦʪʦʨʳʭ ʩʠʩʪʝʤ ʠʤʝʶʪʩʷ ʟʘʙʦʨʪʥʳʝ ʦʪʚʝʨ-

ʩʪʠʷ ʥʘ ʧʨʦʯʥʦʤ ʢʦʨʧʫʩʝ. ʂ ʟʘʙʦʨʪʥʳʤ ʦʪʚʝʨʩʪʠʷʤ 

ʦʪʥʦʩʷʪ ʚʩʝ ʦʪʚʝʨʩʪʠʷ ʥʘ ʧʨʦʯʥʦʤ ʢʦʨʧʫʩʝ, ʥʘʨʫʰʝ-

ʥʠʝ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʢʦʪʦʨʳʭ ʧʨʠʚʦʜʠʪ ʢ ʧʦʩʪʫʧʣʝ-

ʥʠʶ ʚʦʜʳ ʚ ʛʣʫʙʦʢʦʚʦʜʥʳʡ ʘʧʧʘʨʘʪ. ɿʘʙʦʨʪʥʳʭ ʦʪ-

ʚʝʨʩʪʠʡ ʥʘ ʛʦʪʦʚʦʤ ʢʦʨʧʫʩʝ ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʘʧʧʘ-

ʨʘʪʘ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʠʟ ʥʠʭ 

ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʨʘʡʦʥʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʮʝʥʪʨʘ ʫʧʨʘʚ-

ʣʝʥʠʝ ʘʧʧʘʨʘʪʦʤ. 

ʅʘ ʛʦʪʦʚʳʝ ʢʦʨʧʫʩʘ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʘʧʧʘʨʘʪʦʚ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡ 

ʢʦʨʧʫʩʥʦʛʦ ʥʘʩʳʱʝʥʠʷ. ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʨʧʫʩʥʦʛʦ 

ʥʘʩʳʱʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʳ ʫʩʪʘʥʦʚʢʦʡ ʠ ʩʚʘʨʢʦʡ, ʢʘʢ 

ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʚ ʥʝʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦʤ ʨʘʩʩʪʦʷʥʠʠ 

ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʜʝʪʘʣʷʤʠ, ʠʟʤʝʥʝʥʠʝʤ ʚʝʣʠ-

ʯʠʥʳ ʨʘʩʢʨʳʪʠʷ ʠ ʬʦʨʤʳ ʨʘʟʜʝʣʢʠ ʢʨʦʤʦʢ ʧʦʜ 

ʩʚʘʨʢʫ ʧʦ ʧʝʨʠʤʝʪʨʫ ʩʦʝʜʠʥʝʥʠʷ ʠ ʞʝʩʪʢʠʤʠ ʜʦ-

ʧʫʩʢʘʤʠ ʥʘ ʪʦʯʥʦʩʪʴ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʜʝʪʘʣʝʡ ʢʦʨʧʫʩʥʦʛʦ ʥʘʩʳʱʝ-

ʥʠʷ: 

1. ʂʘʢ ʫʩʪʘʥʦʚʣʝʥʦ:  

a. ʅʦʨʤʘʣʴʥʦ ʢ ʦʜʥʦʡ ʠʟ ʧʣʦʩʢʦʩʪʝʡ; 

b. ʈʘʜʠʘʣʴʥʦ; 

c. ʇʦʜ ʫʛʣʦʤ. 

2. ʇʦ ʜʠʘʤʝʪʨʫ ʚʳʨʝʟʘ: 

a. ʆʪ 0 ʜʦ 100 ʤʤ; 

b. ʆʪ 101 ʜʦ 500 ʤʤ; 

c. ʆʪ 501 ʜʦ 1000 ʤʤ; 

d. ʉʚʳʰʝ 1000 ʤʤ. 

3. ʌʦʨʤʘ ʜʝʪʘʣʝʡ ʢʦʨʧʫʩʥʦʛʦ ʥʘʩʳʱʝʥʠʷ: 

a. ʊʠʧ ʜʝʪʘʣʠ ʢʦʨʧʫʩʥʦʛʦ ʥʘʩʳʱʝʥʠʷ; 

b. ɺʚʘʨʥʦʝ; 

c. ʇʨʠʚʘʨʥʦʝ. 

4. ʇʦ ʫʟʣʫ ʩʚʘʨʢʠ. 

ʅʘ ʛʝʦʤʝʪʨʠʶ ʚʳʨʝʟʘ ʧʦʜ ʫʩʪʘʥʦʚʢʫ ʜʝʪʘʣʝʡ 

ʢʦʨʧʫʩʥʦʛʦ ʥʘʩʳʱʝʥʠʷ ʚʣʠʷʝʪ ʚʳʙʦʨʘ ʨʘʟʜʝʣʦʢ 

ʢʨʦʤʦʢ.  

ɺʘʨʠʘʥʪʳ ʨʘʟʜʝʣʢʠ ʢʨʦʤʦʢ ʜʣʷ ʚʚʘʨʢʠ ʜʝʪʘʣʝʡ 

ʢʦʨʧʫʩʥʦʛʦ ʥʘʩʳʱʝʥʠʷ ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʦʙʦ-

ʣʦʯʢʫ ʙʦʣʴʰʝʛʦ ʨʘʜʠʫʩʘ: 

1) ʍ-ʦʙʨʘʟʥʘʷ ʨʘʟʜʝʣʢʘ ( ʨʠʩʫʥʦʢ 1); 

2) V-ʦʙʨʘʟʥʘʷ ʨʘʟʜʝʣʢʘ (ʨʠʩʫʥʦʢ 2); 

3) ʂʦʤʙʠʥʘʮʠʷ ʍ-ʦʙʨʘʟʥʦʡ ʠ V-ʦʙʨʘʟʥʦʡ ʨʘʟ-

ʜʝʣʦʢ. 
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ʈʠʩʫʥʦʢ 1 

 
ʈʠʩʫʥʦʢ 2 

 

ɺʳʨʝʟʘ ʚ ʧʨʦʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ɻɸ ʚ ʧʝʨʠʦʜ 

ʧʦʩʪʨʦʡʢʠ ʙʳʚʘʶʪ: 

1. ɺʳʨʝʟʘ ʧʦʜ ʫʩʪʘʥʦʚʢʘ ʜʝʪʘʣʝʡ ʢʦʨʧʫʩʥʦʛʦ 
ʥʘʩʳʱʝʥʠʷ; 

2. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʳʨʝʟʘ ʚ ʧʨʦʯʥʳʭ ʠ ʨʘʚ-
ʥʦʧʨʦʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ; 

3. ʉʲʝʤʥʳʝ ʣʠʩʪʳ; 

4. ʇʦʛʨʫʟʦʯʥʳʝ ʣʶʢʠ. 

ɺʩʢʨʳʪʠʝ ʚʳʨʝʟʦʚ ʧʦʜ ʫʩʪʘʥʦʚʢʫ ʜʝʪʘʣʝʡ ʢʦʨ-

ʧʫʩʥʦʛʦ ʥʘʩʳʱʝʥʠʷ ʜʦʣʞʥʘ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʦʩʣʝ 

ʫʩʪʘʥʦʚʢʠ ʠ ʧʨʠʚʘʨʢʠ ʥʘʙʦʨʘ ʧʨʦʯʥʳʭ ʢʦʥʩʪʨʫʢ-

ʮʠʡ ɻɸ. 

ʌʦʨʤʘ ʢʦʨʧʫʩʘ ʚ ʨʘʡʦʥʝ ʫʩʪʘʥʦʚʢʠ ʜʝʪʘʣʝʡ 

ʢʦʨʧʫʩʥʦʛʦ ʥʘʩʳʱʝʥʠʷ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʰʘʙʣʦ-

ʥʘʤʠ. ʂʦʥʪʨʦʣʴ ʧʨʦʚʦʜʠʪʩʷ ʚ ʜʚʫʭ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥ-

ʜʠʢʫʣʷʨʥʳʭ ʩʝʯʝʥʠʷʭ. ɼʣʷ ʦʙʦʣʦʯʝʢ ʩʦ ʰʧʘʥʛʦʫ-

ʪʘʤʠ ʢʦʥʪʨʦʣʴ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘ ʢʦ-

ʪʦʨʳʝ ʰʧʘʥʛʦʫʪʳ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ. ʉʤʦʪʨʠ ʨʠʩʫʥʦʢ 

3. 

 

 
ʈʠʩʫʥʦʢ 3. ʋʩʪʘʥʦʚʢʘ ʰʘʙʣʦʥʘ. 

 

ʀʟ ʚʳʰʝ ʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ: 

1. ʅʘ ʛʝʦʤʝʪʨʠʶ ʚʳʨʝʟʦʚ ʚʣʠʷʶʪ: 

a. ʩʧʦʩʦʙ ʚʩʢʨʳʪʠʷ ʦʪʚʝʨʩʪʠʷ ʚ ʧʨʦʯʥʳʭ ʢʦʥ-
ʩʪʨʫʢʮʠʷʭ; 

b. ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʝʪʘʣʝʡ ʢʦʨʧʫʩʥʦʛʦ ʥʘʩʳ-
ʱʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʣʘʚʥʳʭ ʧʣʦʩʢʦʩʪʝʡ; 

c. ʨʘʟʜʝʣʢʘ ʢʨʦʤʦʢ ʧʦʜ ʩʚʘʨʢʫ. 

2. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʣʠʷʥʠʷ ʚʳʨʝʟʦʚ ʥʘ ʛʝʦ-

ʤʝʪʨʠʶ ʛʦʪʦʚʳʭ ʢʦʨʧʫʩʦʚ, ʥʝʦʙʭʦʜʠʤʦ: 

a. ʫʩʪʘʥʦʚʢʘ ʩʣʝʩʘʨʥʦ-ʤʦʥʪʘʞʥʦʛʦ ʥʘʩʳʱʝ-

ʥʠʷ ʧʦʩʣʝ ʧʨʠʚʘʨʢʠ ʥʘʙʦʨʘ ʢ ʧʨʦʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ; 

b. ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʦʜʢʨʝʧʣʷʶʱʠʝ ʵʣʝʤʝʥʪʳ; 

c. ʧʨʘʚʠʣʴʥʦʩʪʴ ʚʳʙʦʨʘ ʨʘʟʜʝʣʢʠ ʢʨʦʤʦʢ ʧʦʜ 
ʩʚʘʨʢʫ; 

d. ʢʦʥʪʨʦʣʴ ʛʝʦʤʝʪʨʠʠ ʢʦʨʧʫʩʘ ʧʨʠ ʧʨʦʚʝʜʝ-
ʥʠʝ ʨʘʙʦʪ ʧʦ ʫʩʪʘʥʦʚʢʝ ʜʝʪʘʣʝʡ ʢʦʨʧʫʩʥʦʛʦ ʥʘʩʳ-

ʱʝʥʠʷ. 

ɺʦ ʚʨʝʤʷ ʚʩʢʨʳʪʠʷ ʚʳʨʝʟʘ ʩʚʦʙʦʜʥʳʝ ʢʨʦʤʢʠ 

ʤʦʛʫʪ ʧʨʦʚʘʣʠʪʴʩʷ ʧʦʜ ʩʦʙʩʪʚʝʥʥʳʤ ʚʝʩʦʤ.  
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ʈʠʩʫʥʦʢ 4. ʇʨʦʛʠʙ ʦʙʰʠʚʢʠ ʚ ʨʘʡʦʥʝ ʚʳʨʝʟʘ. 

 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʫ ʦʪʢʣʦʥʝ-

ʥʠʷ ʦʪ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʨʘʡʦʥʝ ʚʳʨʝʟʘ 

ʧʦʜ ʫʩʪʘʥʦʚʢʫ ʥʘʩʳʱʝʥʠʷ, ʙʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʨʘʩ-

ʯʝʪʳ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʀʩ-

ʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʜʠʘʤʝʪʨʳ ʚʳʨʝʟʘ, ʢʘʢ 

ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʩʳʱʝʥʠʝ ʠ ʩʦʙʩʪʚʝʥʥʳʡ ʚʝʩ 

ʢʦʥʩʪʨʫʢʮʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʙʳʣʠ ʧʦ-

ʣʫʯʝʥʳ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʚʣʠʷʥʠʷ ʜʠʘʤʝʪʨʘ ʚʳ-

ʨʝʟʘ ʥʘ ʚʝʣʠʯʠʥʫ ʧʨʦʛʠʙʘ ʦʙʰʠʚʢʠ ʢʦʨʧʫʩʘ (ʦʪʢʣʦ-

ʥʝʥʠʝ ʦʪ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ). ɻʨʘʬʠʢ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 5. 

 
ʈʠʩʫʥʦʢ 5.ɻʨʘʬʠʢ ʧʨʦʛʠʙʘ ʦʙʰʠʚʢʠ. 

 

ʅʘ ʛʨʘʬʠʢʝ ʧʦʜ ʮʠʬʨʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫ-

ʶʱʠʝ ʛʨʘʬʠʢʠ: 

1. ʅʘʩʳʱʝʥʠʝ ʙʫʜʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʚʝʨʪʠ-
ʢʘʣʴʥʦ, ʨʘʟʨʝʟʘʷ ʰʧʘʥʛʦʫʪ; 

2. ʅʘʩʳʱʝʥʠʝ ʙʫʜʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʚʝʨʪʠ-
ʢʘʣʴʥʦ; 

3. ʅʘʩʳʱʝʥʠʝ ʙʫʜʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʦʨ-
ʤʘʣʴʥʦ ʢ ʦʙʰʠʚʢʝ ʢʦʨʧʫʩʘ, ʨʘʟʨʝʟʘʷ ʰʧʘʥʛʦʫʪ; 

4. ʅʘʩʳʱʝʥʠʝ ʙʫʜʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʦʨ-
ʤʘʣʴʥʦ ʢ ʦʙʰʠʚʢʝ ʢʦʨʧʫʩʘ. 

ʉʦʛʣʘʩʥʦ ʄʦʨʩʢʦʤʫ ʈʝʛʠʩʪʨʫ ʈʌ ʤʘʢʩʠʤʘʣʴ-

ʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʦʙʰʠʚʢʠ ʢʦʨʧʫʩʘ ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ 

ʘʧʧʘʨʘʪʘ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ ʟʥʘʯʝʥʠʝ f1. 

ʆʪʢʣʦʥʝʥʠʷ f1 ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʦʙʦʣʦʯʝʢ ʦʪ 

ʧʨʘʚʠʣʴʥʦʡ ʢʨʫʛʦʚʦʡ ʬʦʨʤʳ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 

1% ʨʘʜʠʫʩʘ ʠʣʠ ʦʜʥʦʡ ʪʦʣʱʠʥʳ ʦʩʥʦʚʥʦʛʦ ʢʦʨʧʫʩʘ 

ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʘʧʧʘʨʘʪʘ ʚ ʠʟʤʝʨʷʝʤʦʤ ʩʝʯʝʥʠʠ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʯʪʦ ʤʝʥʴʰʝ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʩʯʝʪʦʚ ʙʳʣʠ ʧʨʠʥʷʪʳ ʟʥʘ-

ʯʝʥʠʷ ʨʘʜʠʫʩʘ ʢʦʨʧʫʩʘ ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʘʧʧʘʨʘʪʘ 

ʨʘʚʥʳʤʠ 4800 ʤʤ, ʘ ʪʦʣʱʠʥʘ ʦʙʰʠʚʢʠ 64 ʤʤ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʜʦʧʫʩʪʠʤʦʝ 

ʟʥʘʯʝʥʠʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʧʨʘʚʠʣʴʥʦʡ ʢʨʫʛʦʚʦʡ 

ʬʦʨʤʳ f1 ʚ ʨʘʡʦʥʝ ʚʳʨʝʟʘ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 48 

ʤʤ. 
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ʄʘʢʩʠʤʘʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʪʝʦʨʝʪʠʯʝʩʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʣʫʯʝʥʥʦʝ ʧʫʪʝʤ ʨʘʩʯʝʪʘ, ʩʦʩʪʘʚ-

ʣʷʝʪ 1,85 ʤʤ. ʀʟ ʵʪʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʧʨʦʛʠʙ ʩʚʦʙʦʜʥʳʭ ʢʨʦʤʦʢ ʚʳʨʝʟʘ ʤʦʞʥʦ ʥʝ ʫʯʠʪʳ-

ʚʘʪʴ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʠ ʚʚʘʨʢʠ ʥʘʩʳʱʝʥʠʷ, ʮʠʣʠʥʜʨʠ-

ʯʝʩʢʠʭ ʢʦʤʠʥʛʩʦʚ ʠ ʩʲʝʤʥʳʭ ʣʠʩʪʦʚ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ: 

1. çʊʝʭʥʦʣʦʛʠʷ ʧʦʩʪʨʦʡʢʠ ʧʦʜʚʦʜʥʳʭ ʣʦʜʦʢè 
. ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɺ.ʃ. ɸʣʝʢʩʘʥʜʨʦʚʘ. ʛ.ʉʘʥʢʪ-ʇʝʪʝʨ-

ʙʫʨʛ 2006 ʛ. 

2. ʈʦʩʩʠʡʩʢʠʡ ʤʦʨʩʢʦʡ ʈʝʛʠʩʪʨ ʩʫʜʦʭʦʜʩʪʚʘ 
çʇʨʘʚʠʣʘ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʧʦʩʪʨʦʡʢʘ ʦʙʠʪʘʝʤʳʭ 

ʧʦʜʚʦʜʥʳʭ ʘʧʧʘʨʘʪʦʚ ʠ ʩʫʜʦʚʳʭ ʚʦʜʦʣʘʟʥʳʭ ʢʦʤ-

ʧʣʝʢʩʦʚè ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 2018ʛ. 

3. çʄʝʪʦʜʳ ʨʘʩʯʝʪʘ ʩʚʘʨʦʯʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʠ 
ʥʘʧʨʷʞʝʥʠʡ ʩʫʜʦʚʳʭ ʢʦʨʧʫʩʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡè. 

ɺ.ʀ. ɸʣʬʝʨʦʚ. ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 2014 ʛ. 

4. ɺʣʘʜʠʤʠʨ ɼʝʤʴʷʥʦʚʩʢʠʡ, ɸʣʝʢʩʘʥʜʨ ʂʘʪ-
ʣʦʙʦʚʩʢʠʡ çʇʦʜʚʦʜʥʳʡ ʱʠʪ ʉʉʉʈ. ʏʘʩʪʴ 1. ɸʪʦʤ-

ʥʳʝ ʤʥʦʛʦʮʝʣʝʚʳʝ ʧʦʜʚʦʜʥʳʝ ʣʦʜʢʠ. 

5. ʃ. ʉʝʛʝʨʣʠʥʜ çʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʢʦʥʝʯ-
ʥʳʭ ʵʣʝʤʝʥʪʦʚè. ʀʟʜʘʪʝʣʴʩʪʚʦ çʄʠʨè ʄʦʩʢʚʘ 

1979ʛ. 

6. ɺ.ɸ. ʇʦʩʪʥʦʚ, ʀ.ʗ. ʍʘʨʭʫʨʠʤ çʄʝʪʦʜ ʢʦ-

ʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʨʘʩʯʝʪʘʭ ʩʫʜʦʚʳʭ ʢʦʥʩʪʨʫʢ-

ʮʠʡè . ʀʟʜʘʪʝʣʴʩʪʚʦ çʉʫʜʦʩʪʨʦʝʥʠʝè 1974 ʛ. 

7. ɺ.ɼʝʤʴʷʥʦʚʩʢʠʡ çʇʦʜʚʦʜʥʳʡ ʱʠʪ ʉʉʉʈ. 
ʏʘʩʪʴ 1è  

8. ɸ.ɺ. ʇʣʘʪʦʥʦʚ çʇʦʜʚʦʜʥʳʝ ʣʦʜʢʠè ʛ. 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 2002 ʛ. 

9. ʀ.ɹ. ʀʢʦʥʥʠʢʦʚ ç ʉʘʤʦʭʦʜʥʳʝ ʥʝʦʙʠʪʘʝ-
ʤʳʝ ʧʦʜʚʦʜʥʳʝ ʘʧʧʘʨʘʪʳè ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

1986ʛ. 
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INFLUENCE OF PASSWORD CHARACTERISTICS ON THE WI -FI NETWORK SECURITY  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʟʘʱʠʱʝʥʥʦʩʪʠ Wi-Fi ʩʝʪʠ ʦʪ ʩʪʨʫʢʪʫʨʳ ʠ ʜʣʠʥʥʳ ʧʘʨʦʣʷ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ. ʇʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʦ ʥʘʜʝʞʥʦʩʪʠ ʧʘʨʦʣʷ ʧʨʠ ʩʦʚʝʨʰʝʥʠʠ ʚʟʣʦʤʘ ʧʘʨʦʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʝʩʧʨʦ-

ʚʦʜʥʦʡ ʩʝʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʜʣʠʥʳ ʠ ʩʪʨʫʢʪʫʨʳ. 

Abstract 

The article shows the dependence of Wi-Fi network security on the structure and length of the security pass-

word. The data on the password reliability during the wireless network security password hacking depending on 

its length and structure are given. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʨʦʣʷ, ʥʘʜʝʞʥʦʩʪʴ ʧʘʨʦʣʷ, ʟʘʱʠʱʝʥʥʦʩʪʴ Wi-Fi, ʧʘʨʦʣʴ Wi-Fi, 

ʚʟʣʦʤ ʧʘʨʦʣʷ, Kali Linux. 

Keywords: password characteristics, password strength, Wi-Fi security, Wi-Fi password, password hacking, 

Kali Linux. 

 

ɺʚʝʜʝʥʠʝ 

ɼʣʷ ʢʦʤʤʝʨʯʝʩʢʠʭ ʠ ʣʠʯʥʳʭ ʮʝʣʝʡ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʩʝʪʠ Wi-Fi. ʏʘʱʝ ʚʩʝʛʦ, ʜʘʥʥʳʝ ʙʝʩʧʨʦʚʦʜʥʳʝ 

ʩʝʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢ ʪʘʢʦʡ ʩʝʪʠ ʤʦʞʝʪ ʧʦʜʢʣʶʯʘʪʩʷ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʙʦʥʝʥʪʦʚ. ʆʜʥʘʢʦ, ʥʝ ʚʩʝʛʜʘ 

ʜʦʩʪʫʧ ʢ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʷʚʣʷʝʪʩʷ ʦʪʢʨʳʪʳʤ, ʪʦ 

ʝʩʪʴ ʥʝ ʪʨʝʙʫʶʱʠʡ ʧʘʨʦʣʷ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʥʝʡ. 

ʇʘʨʦʣʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ ʧʦ-

ʩʪʦʨʦʥʥʠʭ ʣʠʮ ʢ ʩʝʪʠ Wi-Fi, ʘ ʪʘʢʞʝ ʜʣʷ ʟʘʱʠʪʳ ʧʝ-

ʨʝʜʘʚʘʝʤʳʭ ʧʦ ʥʝʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ ʦʩʦʙʦʝ ʚʥʠʤʘ-

ʥʠʝ ʪʨʝʙʫʝʪʩʷ ʫʜʝʣʷʪʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʘʨʦʣʷ. ɺ ʥʝ-

ʢʦʪʦʨʳʭ ʠʩʪʦʯʥʠʢʘʭ ʠ ʚ ʩʪʘʪʴʷʭ ʥʘ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨ-

ʩʘʭ ʧʨʠʚʦʜʷʪʩʷ ʩʦʚʝʪʳ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʣʦʞʥʳʭ 

ʧʘʨʦʣʝʡ ʜʣʷ Wi-Fi ʩʝʪʝʡ, ʥʦ ʥʝ ʫʢʘʟʳʚʘʝʪʩʷ ʧʦʯʝʤʫ 

ʦʥʠ ʪʘʢʠʤʠ ʷʚʣʷʶʪʩʷ. 

ʇʦʤʠʤʦ ʜʘʥʥʳʭ ʩʪʘʪʝʡ ʩʫʱʝʩʪʚʫʶʪ ʪʝʦʨʝʪʠʯʝ-

ʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʨʘʙʦʪʳ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʰʠʬ-

ʨʦʚ, ʢʦʪʦʨʳʝ ʩʣʦʞʥʳ ʜʣʷ ʧʦʥʠʤʘʥʠʷ. ʊʝʦʨʠʷ ʦʙʲ-

ʷʩʥʷʝʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʚʦʧʨʦʩʳ, ʥʦ ʧʨʘʢʪʠʯʝ-

ʩʢʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚ ʥʠʭ ʥʝ ʧʨʠʚʦʜʠʪʩʷ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʫʱʝʩʪʚʫʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʧʨʦ-

ʚʝʨʢʠ ʥʘ ʧʨʘʢʪʠʢʝ ʚʣʠʷʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʘʨʦʣʷ ʥʘ 

ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ Wi-Fi. 

1. ʆʙʟʦʨ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ɼʣʷ ʧʘʨʦʣʝʡ ʢ ʩʝʪʠ ʩʫʱʝʩʪʚʫʶʪ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʠ ʪʨʝʙʦʚʘʥʠʷ. ʆʩʥʦʚʥʳʝ ʠʟ ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙ-

ʣʠʮʝ 1 [1]. 
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ʊʘʙʣʠʮʘ. 1 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʢ ʧʘʨʦʣʶ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ ɽʜ. ʠʟʤ. 

ɼʣʠʥʘ Ó 8 ʩʠʤʚʦʣ 

ʉʪʨʫʢʪʫʨʘ ʮʠʬʨʳ, ʩʪʨʦʯʥʳʝ ʙʫʢʚʳ, ʧʨʦʧʠʩʥʳʝ ʙʫʢʚʳ ʩʠʤʚʦʣ 

ʃʝʛʢʦʜʦʩʪʫʧʥʘʷ ʣʠʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ - 

ʇʨʦʩʪʳʝ ʩʣʦʚʘ ʠ ʬʨʘʟʳ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ - 

ʃʝʛʢʦ ʧʦʜʙʠʨʘʝʤʳʡ ʥʘʙʦʨ ʩʠʤʚʦʣʦʚ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ - 

 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʪʦʢʦʣʘ ʰʠʬʨʦʚʘʥʠʷ 

WPA2 ʤʠʥʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʧʘʨʦʣʷ ʩʦʩʪʘʚʣʷʝʪ ʚʦ-

ʩʝʤʴ ʩʠʤʚʦʣʦʚ, ʧʦʵʪʦʤʫ ʵʪʦ ʫʩʣʦʚʠʝ ʚ ʜʘʥʥʦʤ ʩʣʫ-

ʯʘʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

2. ʆʧʠʩʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ.  

ʀʩʭʦʜʷ ʠʟ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʩʣʝʜʫʝʪ ʧʨʦʚʝʨʷʪʴ 

ʥʘʜʝʞʥʦʩʪʴ ʧʘʨʦʣʷ ʧʦ ʜʚʫʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ: 

1) ʩʪʨʫʢʪʫʨʘ ʧʘʨʦʣʷ, ʪʦ ʝʩʪʴ ʪʦ, ʠʟ ʯʝʛʦ ʩʦʩʪʦʠʪ 

ʧʘʨʦʣʴ ï ʙʫʢʚʳ, ʮʠʬʨʳ, ʩʧʝʮ. ʩʠʤʚʦʣʳ; 

2) ʜʣʠʥʘ ʧʘʨʦʣʷ. 

ʇʨʦʚʝʨʢʘ ʧʨʦʚʦʜʠʪʴʩʷ ʘʪʘʢʦʡ ʧʦ ʩʣʦʚʘʨʶ ʚ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ Kali Linux. ʉʭʝʤʘ ʩʝʪʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. ɼʣʷ ʜʘʥʥʦʡ ʘʪʘʢʠ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʧʨʦʛʨʘʤʤʳ Airodump-ng, Airckrack-ng ʠ ʫʪʠ-

ʣʠʪʘ wpaclean. 

Airodump-ng ʦʩʫʱʝʩʪʚʣʷʝʪ ʤʦʥʠʪʦʨʠʥʛ ʟʘ ʨʘ-

ʜʠʦʵʬʠʨʦʤ ʠ ʩʙʦʨ ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʘʢʝʪʦʚ. ɻʣʘʚʥʳʤ 

ʦʪʩʣʝʞʠʚʘʶʱʠʤ ʧʘʢʝʪʦʤ ʜʣʷ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʷʚʣʷʝʪʩʷ handshake ï ʨʫʢʦʧʦʞʘʪʠʝ, ʢʦʪʦʨʦʝ ʧʨʦʠʩ-

ʭʦʜʠʪ ʧʨʠ ʦʙʤʝʥʝ ʠʥʬʦʨʤʘʮʠʝʡ ʘʙʦʥʝʥʪʩʢʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʪʦʯʢʝ ʜʦʩʪʫʧʘ. ʊʘ-

ʢʦʡ ʧʘʢʝʪ ʩʦʜʝʨʞʠʪ ʧʘʨʦʣʴ ʚ ʟʘʰʠʬʨʦʚʘʥʥʦʤ ʚʠʜʝ. 

Airckrack-ng ʦʩʫʱʝʩʪʚʣʷʝʪ ʚʳʯʠʩʣʝʥʠʝ ʧʘʨʦʣʷ 

ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ 

ʩʧʦʩʦʙʦʤ ʷʚʣʷʝʪʩʷ ʧʝʨʝʙʦʨ ʧʦ ʩʣʦʚʘʨʶ, ʧʦʵʪʦʤʫ 

ʜʣʷ ʧʨʦʚʝʨʢʠ ʥʘʜʝʞʥʦʩʪʠ ʧʘʨʦʣʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʥ. 

ʉʣʦʚʘʨʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʝʯʝʥʴ ʚʦʟʤʦʞʥʳʭ 

ʢʦʤʙʠʥʘʮʠʡ ʩʠʤʚʦʣʦʚ ʚ ʚʠʜʝ ʩʧʠʩʢʘ. 

Wpaclean ʦʪʯʠʱʘʝʪ ʩʦʙʨʘʥʥʳʝ ʧʘʢʝʪʳ ʦʪ ʥʝ-

ʥʫʞʥʦʡ ʜʣʷ ʚʳʯʠʩʣʝʥʠʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʩʪʘʚʣʷʷ 

ʪʦʣʴʢʦ handshake. ɼʘʥʥʘʷ ʫʪʠʣʠʪʘ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘ-

ʪʠʪʴ ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʚʳʯʠʩʣʝʥʠʷ ʟʘ ʩʯʝʪ 

ʫʤʝʥʴʰʝʥʠʷ ʨʘʩʰʠʬʨʦʚʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

 

 
ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʩʝʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘ 

 

ʋʩʪʘʥʦʚʠʤ ʧʘʨʦʣʴ ʩʝʪʠ ç12345678è, ʢʘʢ ʧʦʢʘ-

ʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 2. 

ɺ ʨʝʞʠʤʝ çʤʦʥʠʪʦʨʘè ʧʨʦʩʤʘʪʨʠʚʘʝʤ ʜʦʩʪʫʧ-

ʥʳʝ ʩʝʪʠ ʠ ʠʱʝʤ ʥʘʟʚʘʥʠʝ ʪʝʩʪʠʨʫʝʤʦʡ ʩʝʪʠ. ɼʣʷ 

ʵʪʦʛʦ ʚ ʪʝʨʤʠʥʘʣʝ ʚʚʦʜʠʤ ʢʦʤʘʥʜʫ çairodump-ng 

wlan0monè. ʈʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʥʦʡ ʢʦʤʘʥʜʳ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 3. 

ɿʘʪʝʤ ʚʢʣʶʯʘʝʤ ʨʝʞʠʤ ʧʨʦʩʣʫʰʠʚʘʥʠʝ ʢʦʥ-

ʢʨʝʪʥʦʡ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ï çSecurityè, ʧʨʠ ʧʦ-

ʤʦʱʠ ʢʦʤʘʥʜʳ çairodump-ng --bssid 

38:d5:47:0a:a8:ac -channel 6 -w /analysis wlan0monè. 

ʈʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʥʦʡ ʢʦʤʘʥʜʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʠʩʫʥʢʝ 4. ɺ ʩʪʦʣʙʮʝ çSTATIONè ʦʪʦʙʨʘʞʘʶʪʩʷ 

ʘʙʦʥʝʥʪʳ ʩʝʪʠ. 
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ʈʠʩʫʥʦʢ 2. ʋʩʪʘʥʦʚʢʘ ʧʘʨʦʣʷ ç12345678è 

 

 
ʈʠʩʫʥʦʢ 3. ʈʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ çairodump-ng wlan0monè 

 

 
ʈʠʩʫʥʦʢ 4. ʇʨʦʩʣʫʰʠʚʘʥʠʝ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ 

 

ʇʦʩʣʝ ʧʝʨʝʭʚʘʪʘ ʧʘʢʝʪʘ ʩ ʨʫʢʦʧʦʞʘʪʠʝʤ ʧʦʷʚʠʪʴʩʷ ʫʚʝʜʦʤʣʝʥʠʝ, ʧʦʢʘʟʘʥʥʦʝ ʥʘ ʨʠʩʫʥʢʝ 5. 

 

 
ʈʠʩʫʥʦʢ 5. ʇʝʨʝʭʚʘʪ ʨʫʢʦʧʦʞʘʪʠʷ 
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ɺ ʧʨʦʮʝʩʩʝ ʤʦʥʠʪʦʨʠʥʛʘ ʧʝʨʝʭʚʘʯʝʥʥʳʝ ʧʘʢʝʪʳ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʬʘʡʣʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠ-

ʩʫʥʢʝ 6. 

 

 
ʈʠʩʫʥʦʢ 6. ʌʘʣʳ ʩ ʧʝʨʝʭʚʘʯʝʥʥʳʤʠ ʜʘʥʥʳʤʠ 

 

ʈʫʢʦʧʦʞʘʪʠʷ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʬʘʡʣ ʩ ʨʘʩʰʠʨʝ-

ʥʠʝʤ ç.capè. ʆʪʯʠʱʘʝʤ ʬʘʡʣ çwifi -01.capè ʦʪ ʣʠʰ-

ʥʝʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʦʭʨʘʥʷʝʤ ʯʠʩʪʦʝ ʨʫʢʦʧʦʞʘʪʠʝ 

ʚ ʥʦʚʳʡ ʬʘʡʣ ʩ ʪʘʢʠʤ ʞʝ ʨʘʩʰʠʨʝʥʠʝʤ. ɼʣʷ ʵʪʦʛʦ 

ʚʚʦʜʠʤ ʢʦʤʘʥʜʫ çwpaclean /analysis/clean-hs-01.cap 

/analysis/wifi-01.capè. 

3. ʇʨʦʚʝʨʢʘ ʟʘʱʠʱʝʥʥʦʩʪʠ ʩʝʪʠ ʧʘʨʦʣʝʤ 

ʇʝʨʝʡʜʝʤ ʢ ʠʟʤʝʨʝʥʠʷʤ ʠ ʧʨʦʚʝʨʠʤ ʚʣʠʷʥʠʝ 

ʩʪʨʫʢʪʫʨʳ ʧʘʨʦʣʷ ʥʘ ʟʘʱʠʱʝʥʥʦʩʪʴ Wi-Fi ʩʝʪʠ. ɺʳ-

ʧʦʣʥʠʤ ʚʳʯʠʩʣʝʥʠʝ ʧʘʨʦʣʷ ʤʝʪʦʜʦʤ ʧʝʨʝʙʦʨʘ ʧʦ 

ʩʣʦʚʘʨʶ. ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʚʚʦʜʠʤ ʢʦʤʘʥʜʫ 

çairckrack-ng -w dictionary-2.txt -b 38:d5:47:0a:a8:ac 

analysis/clean-hs-01.capè. ʇʦ ʦʢʦʥʯʘʥʠʶ ʚʳʯʠʩʣʝ-

ʥʠʷ ʧʘʨʦʣʴ ʙʫʜʝʪ ʫʢʘʟʘʥ ʚʤʝʩʪʝ ʩ ʟʘʪʨʘʯʝʥʥʳʤ ʚʨʝ-

ʤʝʥʝʤ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 7. 

 

 
ʈʠʩʫʥʦʢ 7. ʈʝʟʫʣʴʪʘʪ ʚʳʯʠʩʣʝʥʠʷ ʧʘʨʦʣʷ ç12345678è 

 

ʇʦ ʘʥʘʣʦʛʠʠ ʧʨʦʠʟʚʦʜʠʤ ʫʩʪʘʥʦʚʢʫ, ʧʝʨʝʭʚʘʪ, ʦʪʯʠʩʪʢʫ ʠ ʚʳʯʠʩʣʝʥʠʝ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʧʘʨʦʣʝʡ: 

ç87654321è, çpasswordè, çsecurityè, ça1b2c3d4è, çA1B2C3D4è. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʝʜʝʤ ʚ ʪʘʙʣʠʮʫ 2. 

ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʧʘʨʦʣʷ Wi-Fi ʩʝʪʠ (ʧʦ ʩʪʨʫʢʪʫʨʝ) 

ʇʘʨʦʣʠ ɺʨʝʤʷ 

12345678 17 ʤʠʥ. 59 ʩʝʢ. 

87654321 1 ʯ. 6 ʤʠʥ. 12 ʩʝʢ. 

password 1 ʯ. 41 ʤʠʥ. 38 ʩʝʢ. 

security 1 ʯ. 46 ʤʠʥ. 18 ʩʝʢ. 

a1b2c3d4 1 ʯ. 14 ʤʠʥ. 41 ʩʝʢ. 

A1B2C3D4 1 ʯ. 9 ʤʠʥ. 32 ʩʝʢ. 

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʠʜʥʦ, ʯʪʦ ʧʘʨʦʣʠ, 

ʩʦʩʪʦʷʱʠʝ ʠʟ ʮʠʬʨ, ʤʝʥʝʝ ʥʘʜʝʞʥʳ, ʯʝʤ ʧʘʨʦʣʠ, ʩʦ-

ʩʪʦʷʱʠʝ ʠʟ ʙʫʢʚ. ʊʘʢʞʝ ʟʘʤʝʪʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʴ ʧʝʨʝʙʦʨʘ ʧʘʨʦʣʝʡ: ʩʥʘʯʘʣʘ ʮʠʬʨʦʚʳʝ ʟʥʘʯʝ-

ʥʠʷ, ʟʘʪʝʤ ʮʠʬʨʦ-ʙʫʢʚʝʥʥʳʝ, ʟʘʪʝʤ ʙʫʢʚʝʥʥʳʝ. 

ʇʨʠʯʝʤ, ʩʪʨʦʯʥʳʝ ʙʫʢʚʳ ʧʝʨʝʙʠʨʘʶʪʩʷ ʧʝʨʚʳʤʠ. 

ʅʘʠʙʦʣʴʰʝʝ ʚʨʝʤʷ ʨʘʩʰʠʬʨʦʚʢʠ ʧʦʢʘʟʘʣ ʧʘ-

ʨʦʣʴ ʠʟ ʙʫʢʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʘʢʠʝ ʧʘʨʦʣʠ ʥʘʠʙʦ-

ʣʝʝ ʥʘʜʝʞʥʳ. ɺʪʦʨʳʤʠ ʧʦ ʥʘʜʝʞʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʧʘ-

ʨʦʣʠ ʩ ʮʠʬʨʦ-ʙʫʢʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʇʘʨʦʣʠ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʳ ʢ ʨʝʛʠʩʪʨʫ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʠʭ 

ʥʘʜʝʞʥʦʩʪʴ. 

ʇʨʦʚʝʨʠʤ ʚʣʠʷʥʠʝ ʜʣʠʥʳ ʧʘʨʦʣʷ ʥʘ ʟʘʱʠʱʝʥ-

ʥʦʩʪʴ Wi-Fi ʩʝʪʠ. 

ʇʨʦʮʝʩʩ ʧʨʦʚʝʨʢʠ ʚʣʠʷʥʠʷ ʜʣʠʥʳ ʧʘʨʦʣʷ ʘʥʘ-

ʣʦʛʠʯʝʥ ʧʨʦʮʝʩʩʫ ʧʨʦʚʝʨʢʠ ʚʣʠʷʥʠʷ ʩʪʨʫʢʪʫʨʳ ʧʘ-

ʨʦʣʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦ ʘʥʘʣʦʛʠʠ ʧʨʦʠʟʚʦʜʠʤ 

ʫʩʪʘʥʦʚʢʫ, ʧʝʨʝʭʚʘʪ, ʦʪʯʠʩʪʢʫ ʠ ʚʳʯʠʩʣʝʥʠʝ ʜʣʷ 

ʩʣʝʜʫʶʱʠʭ ʧʘʨʦʣʝʡ: ç12345678è, ç0123456789è, 

çqwerty12è, çqwerty123è. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʝʜʝʤ 

ʚ ʪʘʙʣʠʮʫ 3. 
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ʊʘʙʣʠʮʘ 3 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʧʘʨʦʣʷ Wi-Fi ʩʝʪʠ (ʧʦ ʜʣʠʥʝ) 

ʇʘʨʦʣʠ ʂʦʣ-ʚʦ ʩʠʤʚʦʣʦʚ ɺʨʝʤʷ 

12345678 8 17 ʤʠʥ. 59 ʩʝʢ. 

0123456789 10 1 ʤʠʥ. 20 ʩʝʢ. 

qwerty12 8 1 ʯ. 43 ʤʠʥ. 49 ʩʝʢ. 

qwerty123 9 1 ʯ. 43 ʤʠʥ. 44 ʩʝʢ. 

 

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʠʜʥʦ, ʯʪʦ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʝʨʝʙʦʨʘ ʧʘʨʦʣʝʡ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ. 

ʊʘʢʞʝ ʟʘʤʝʪʥʦ, ʯʪʦ ʧʝʨʝʙʦʨ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʚʦʟ-

ʨʘʩʪʘʥʠʶ ʟʥʘʯʝʥʠʡ ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʜʣʠʥʳ ʧʘʨʦʣʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʠʥʘ ʧʘʨʦʣʷ ʦʢʘʟʳʚʘʝʪ ʩʣʘʙʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʝʛʦ ʥʘʜʝʞʥʦʩʪʴ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʥʘʜʝʞʥʦʩʪʴ ʧʘʨʦʣʷ ʦʢʘʟʳ-

ʚʘʝʪ ʝʛʦ ʩʪʨʫʢʪʫʨʘ. ʆʜʥʘʢʦ ʜʣʠʥʘ ʪʦʞʝ ʚʘʞʥʘ, ʪʘ 

ʢʘʢ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʩʠʤʚʦʣʦʚ ʢʦʣʠʯʝʩʪʚʦ ʚʘ-

ʨʠʘʮʠʡ ʧʘʨʦʣʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʚʝ-

ʣʠʯʝʥʠʝ ʜʣʠʥʳ ʧʘʨʦʣʷ ʧʨʠ ʜʦʣʞʥʦʡ ʩʪʨʫʢʪʫʨʝ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʫʚʝʣʠʯʘʪ ʝʛʦ ʥʘʜʝʞʥʦʩʪʴ. 

ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʛʝʥʝʨʘʪʦʨʳ 

ʧʘʨʦʣʝʡ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʧʘʨʦʣʠ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʧʨʝʜʲʷʚʣʷʝʤʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʠ ʚʳʙʨʘʥ-

ʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ [2]. ɼʣʷ ʩʦʟʜʘʥʠʷ ʥʘʜʝʞʥʳʭ ʧʘ-

ʨʦʣʝʡ ʣʫʯʰʝ ʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʢʠʤʠ ʛʝʥʝʨʘʪʦʨʘʤʠ ʧʘ-

ʨʦʣʝʡ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʟʘʱʠʱʝʥʥʦʩʪʴ ʩʝʪʠ Wi-Fi 

ʚʦʟʨʘʩʪʘʝʪ. 
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ɸʥʥʦʪʘʮʠʷ. 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʟʨʘʙʦʪʢʝ frontend ʯʘʩʪʠ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ e-commerce ʧʨʦʝʢʪʦʚ, ʧʨʠʙʳʣʴʥʦʩʪʴ 

ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʧʨʘʚʠʣʴʥʦ ʥʘʩʪʨʦʝʥʥʦʛʦ SEO. ʊʘʢʠʭ ʢʘʢ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʳ, ʩʝʨʚʠʩʳ ʩ ʢʫʧʦ-

ʥʘʤʠ, ʢʵʰʙʝʢ ʩʝʨʚʠʩʳ ʠ ʪ.ʜ. ɺ ʩʪʘʪʴʝ ʨʘʟʙʠʨʘʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʘ ʪʘʢʞʝ ʧʦʜʨʦʙʥʝʝ ʨʘʟʙʠʨʘʝʪʩʷ ʚʳʙʦʨ ʘʚ-

ʪʦʨʘ. ʇʨʠ ʚʳʙʦʨʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʫʯʠʪʳʚʘʝʪʩʷ ʩʧʝʮʠʬʠʢʘ ʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʘ ʠʤʝʥʥʦ ï ʦʛʨʦʤ-

ʥʘʷ ʚʘʞʥʦʩʪʴ SEO ʜʣʷ ʧʦʜʦʙʥʳʡ ʧʨʦʝʢʪʦʚ. 

Abstract. 

The article is devoted to the development of frontend parts for modern e-commerce projects, the profitability 

of which is impossible without properly configured SEO. Such as online shopping, services with coupons, cashback 

services, etc. The article deals with the tools that can be used to develop an interactive user interface, as well as 

the choice of the author. When choosing tools, the specifics of this subject area are taken into account, namely, 

the enormous importance of SEO for such projects. 
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ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ 

ʇʦʞʘʣʫʡ, ʙʫʜʝʪ ʧʨʘʚʠʣʴʥʝʝ ʥʘʯʘʪʴ ʩ ʛʣʘʚʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ frontend ʯʘʩʪʠ e-commerce 

ʧʨʦʝʢʪʦʚ ï ʵʪʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʩʝʛʜʘ ʦʛʣʷʜʳʚʘʪʴʩʷ 

ʚ ʩʪʦʨʦʥʫ SEO. 

SEO ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʦʚ, 

ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʧʦʟʠʮʠʡ ʩʘʡʪʘ 

ʚ ʚʳʜʘʯʝ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ ʧʨʠ ʟʘʧʨʦʩʝ ʧʦʣʴʟʦʚʘ-

ʪʝʣʷ ʧʦ ʙʣʠʟʢʦʡ ʜʘʥʥʦʤʫ ʨʝʩʫʨʩʫ ʪʝʤʝ.  

ʂ ʪʘʢʠʤ ʤʝʪʦʜʘʤ ʦʪʥʦʩʷʪʩʷ: 

ǒ ɸʥʘʣʠʟ ʪʝʢʫʱʠʭ ʘʣʛʦʨʠʪʤʦʚ ʨʘʥʞʠʨʦʚʘ-

ʥʠʷ ʚʦ ʚʩʝʭ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤʘʭ; 

ǒ ʆʮʝʥʢʘ ʩʧʨʦʩʘ ʥʘ ʪʦʚʘʨ ʠʣʠ ʫʩʣʫʛʫ; 

ǒ ɸʥʘʣʠʟ ʪʝʢʫʱʝʡ ʧʦʠʩʢʦʚʦʡ ʚʳʜʘʯʠ ʠ ʝʝ 
ʢʦʨʨʝʢʪʠʨʦʚʢʘ; 

ǒ ʈʘʙʦʪʳ ʧʦ ʩʦʜʝʨʞʠʤʦʤʫ ʩʘʤʦʛʦ ʩʘʡʪʘ. 

ɽʩʣʠ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʤʝʨ ʠʟ ʜʘʥʥʦʛʦ ʩʧʠʩʢʘ ʦʪ-

ʥʦʩʠʪʩʷ ʢ ʟʘʜʘʯʘʤ SEO ʩʧʝʮʠʘʣʠʩʪʘ, ʪʦ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʦʙʝʩʧʝʯʠʪʴ ʩʘʡʪʫ ʠʥʜʝʢʩʠʨʫʝʤʦʩʪʴ ʚ ʧʦʠʩʢʦ-

ʚʳʭ ʩʝʪʷʭ - ʵʪʦ ʟʘʜʘʯʘ ʨʘʟʨʘʙʦʪʯʠʢʘ. 

ʃʝʪ ʧʷʪʴ ʥʘʟʘʜ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʧʦ ʩʫʪʠ, ʥʝ 

ʩʫʱʝʩʪʚʦʚʘʣʦ. ʊʘʢ ʢʘʢ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʧʨʦ-

ʠʩʭʦʜʠʣʘ ʥʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ. 

ʆʜʥʘʢʦ, ʢʦʛʜʘ ʚʝʙ ʨʘʟʚʠʚʘʝʪʩʷ ʩʪʨʝʤʠʪʝʣʴ-

ʥʳʤʠ ʪʝʤʧʘʤʠ, ʚʩʝ ʙʦʣʴʰʝ ʚʳʯʠʩʣʝʥʠʡ ʧʝʨʝʥʦ-

ʩʠʪʩʷ ʥʘ frontend ʯʘʩʪʴ. ʊʘʢʦʝ ʨʘʟʚʠʪʠʝ ʩʪʘʣʦ ʚʦʟ-

ʤʦʞʥʦ ʙʣʘʛʦʜʘʨʷ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʚʳ-

ʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʢʘʢ ʫ ʩʦʚʨʝʤʝʥʥʳʭ 

ʢʦʤʧʴʶʪʝʨʦʚ, ʪʘʢ ʠ ʫ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

SPA ʧʨʠʣʦʞʝʥʠʷ 

ʉʝʡʯʘʩ ʩʦʚʨʝʤʝʥʥʳʝ ʩʘʡʪʳ ʨʘʙʦʪʘʶʪ ʧʦ ʩʣʝʜʫ-

ʶʱʝʤʫ ʘʣʛʦʨʠʪʤʫ. ʂʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʝʨʝʭʦʜʠʪ 

ʧʦ ʩʩʳʣʢʝ ʠ ʧʦʧʘʜʘʝʪ ʥʘ ʩʘʡʪ, ʪʦ ʚʤʝʩʪʦ ʨʘʟʤʝʯʝʥ-

ʥʦʡ ʩʪʨʘʥʠʮʳ ʦʥ ʧʦʣʫʯʘʝʪ ʣʠʰʴ ʝʝ ʧʨʦʩʪʝʥʴʢʠʡ 

ʩʢʝʣʝʪ ʧʨʠʤʝʨʥʦ ʪʘʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ (ʨʠʩ. 1): 

 

 
ʈʠʩʫʥʦʢ 1. ʂʦʜ ʩʪʨʘʥʠʮʳ 

 

ʂʘʢ ʞʝ ʧʨʦʠʩʭʦʜʠʪ ʟʘʛʨʫʟʢʘ ʩʪʨʘʥʠʮʳ? ɺʤʝʩʪʝ 

c ʨʘʟʤʝʪʢʦʡ ʩʢʘʯʠʚʘʝʪʩʷ ʝʱʝ ʠ JavaScript ʬʘʡʣ, ʢʦ-

ʪʦʨʳʡ ʠʩʧʦʣʥʷʝʪʩʷ ʙʨʘʫʟʝʨʦʤ ʠ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʧʦʣ-

ʥʳʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʩʦʜʝʨʞʠʤʳʤ ʩʪʨʘʥʠʮʳ. ʂʘʢ ʧʨʘ-

ʚʠʣʦ, ʢʦʜ ʠʥʠʮʠʠʨʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʧʨʦʩʳ ʢ 

ʩʝʨʚʝʨʫ, ʚ ʦʪʚʝʪʝ ʥʘ ʢʦʪʦʨʳʝ ʝʤʫ ʧʨʠʭʦʜʷʪ ʜʘʥʥʳʝ 

ʚ ʬʦʨʤʘʪʝ JSON. 

ʇʦ ʤʝʨʝ ʧʦʣʫʯʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʜʠʥʘ-

ʤʠʯʝʩʢʠ ʩʦʟʜʘʝʪʩʷ ʚʩʝ ʦʩʪʘʣʴʥʦʝ ʩʦʜʝʨʞʠʤʦʝ ʩʪʨʘ-

ʥʠʮʳ. 

ʇʣʶʩʘʤʠ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʶʪʩʷ ʙʦʣʴʰʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʢʘʩʘʶʱʠʝʩʷ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ ʧʦʣʴ-

ʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʫʜʦʙʥʦʝ ʜʘʣʴʥʝʡʰʝʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʘ. 

ʌʘʢʪʠʯʝʩʢʠ, ʩʘʡʪ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʧʨʠʣʦʞʝʥʠʝ. 

ʀʤʝʥʥʦ ʜʣʷ ʪʘʢʠʭ ʩʘʡʪʦʚ ʧʦʷʚʠʣʩʷ ʪʝʨʤʠʥ SPA 

(Single Page Application). ɸ ʥʘ ʙʫʨʥʳʡ ʨʦʩʪ ʩʘʡʪʦʚ 

ʪʘʢʦʛʦ ʪʠʧʘ ʚʦ ʤʥʦʛʦʤ ʧʦʚʣʠʷʣʠ ʧʦʷʚʠʚʰʠʝʩʷ 

ʬʨʝʡʤʚʦʨʢʠ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ 

ʢʦʤʬʦʨʪʥʳʤ. 

ʅʘ ʩʝʛʦʜʥʷ ʝʩʪʴ ʪʨʠ ʪʘʢʠʭ ʬʨʝʡʤʚʦʨʢʘ, ʢʦʪʦ-

ʨʳʝ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʫʜʝʨʞʠʚʘʶʪ 95% ʨʳʥʢʘ: 

Angular, React, Vue. 

ɿʘʯʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʨʝʡʤʚʦʨʢʠ: 

ǒ ʆʙʝʩʧʝʯʠʚʘʶʪ ʨʝʘʢʪʠʚʥʦʝ ʠʟʤʝʥʝʥʠʝ ʜʘʥ-
ʥʳʭ; 

ǒ ʆʧʪʠʤʠʟʠʨʫʶʪ ʦʙʥʦʚʣʝʥʠʝ ʠʥʪʝʨʬʝʡʩʘ; 

ǒ ʇʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʨʘʙʦʪʳ ʩ 
ʜʘʥʥʳʤʠ; 

ǒ ʆʙʝʩʧʝʯʠʚʘʶʪ ʤʦʜʫʣʴʥʦʩʪʴ; 

ǒ ʀʤʝʶʪ ʪʳʩʷʯʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʩʰʠʨʝ-
ʥʠʡ; 

ǒ ʉʦʢʨʘʱʘʶʪ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʢʠ; 

ǒ ʇʦʤʦʛʘʶʪ ʨʘʙʦʪʘʪʴ ʩ ʘʥʠʤʘʮʠʷʤʠ ʠ ʤʥʦʛʦʝ 
ʜʨʫʛʦʝ. 

ʇʨʦ SPA ʧʨʠʣʦʞʝʥʠʷ ʤʦʞʥʦ ʧʨʦʯʠʪʘʪʴ ʚ ʙʦʣʴ-

ʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ, ʷ ʞʝ ʭʦʪʝʣ ʜʦʥʝʩʪʠ ʜʦ 

ʥʝʟʥʘʢʦʤʦʛʦ ʩ ʥʠʤʠ ʯʠʪʘʪʝʣʷ, ʯʪʦ ʧʦʜʦʙʥʘʷ ʪʝʭʥʦ-

ʣʦʛʠʷ - ʵʪʦ ʦʯʝʥʴ ʟʜʦʨʦʚʦ, ʠ ʵʪʦ ʥʘʰʝ ʥʘʩʪʦʷʱʝʝ ʠ 

ʙʫʜʫʱʝʝ. ʆʜʥʘʢʦ, ʠ ʪʫʪ ʥʝ ʚʩʝ ʪʘʢ ʛʣʘʜʢʦ, ʢʘʢ ʙʳ 

ʭʦʪʝʣʦʩʴ ʣʶʙʦʤʫ frontend ʨʘʟʨʘʙʦʪʯʠʢʫ. ɼʣʷ ʤʥʦ-

ʛʠʭ ʯʠʪʘʪʝʣʝʡ ʙʫʜʝʪ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʙʳʣʘ 

ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʅʝʣʴʟʷ ʥʝ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʤʝʪʢʘ ʩʪʨʘʥʠʮʳ ʥʝ 

ʩʦʜʝʨʞʠʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʢʘʢʠʭ ʜʘʥʥʳʭ. ɸ ʠʤʝʥʥʦ 

ʵʪʠ ʜʘʥʥʳʝ ʠ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʠʥʜʝʢʩʘ-

ʮʠʠ ʩʘʡʪʘ. 
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ʇʨʦʙʣʝʤʘ ʚ ʠʥʜʝʢʩʘʮʠʠ SPA ʧʨʠʣʦʞʝʥʠʡ 

ɼʣʷ ʠʥʜʝʢʩʘʮʠʠ ʩʘʡʪʘ ʧʦʠʩʢʦʚʠʢʠ ʠʤʝʶʪ ʩʦʙ-

ʩʪʚʝʥʥʳʭ ʙʦʪʦʚ, ʢʦʪʦʨʳʝ ʟʘʭʦʜʷʪ ʥʘ ʩʘʡʪ, ʘʥʘʣʠʟʠ-

ʨʫʶʪ ʝʛʦ ʩʦʜʝʨʞʠʤʦʝ ʠ ʧʝʨʝʭʦʜʷʪ ʧʦ ʩʩʳʣʢʘʤ, ʢʦ-

ʪʦʨʳʝ ʥʘʭʦʜʷʪ ʚ ʨʘʟʤʝʪʢʝ. ɽʩʣʠ ʞʝ ʙʦʪ ʟʘʭʦʜʠʪ ʥʘ 

ʩʘʡʪ ʠ ʥʝ ʥʘʭʦʜʠʪ ʥʠʢʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʪʦ ʦʥ ʧʨʦ-

ʩʪʦ ʫʭʦʜʠʪ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʪʨʘʥʠʮʘ ʥʝ ʠʥʜʝʢʩʠ-

ʨʫʝʪʩʷ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ Google ʟʘʷʚʣʷʝʪ ʦ ʧʦʜ-

ʜʝʨʞʢʝ ʠʥʜʝʢʩʘʮʠʠ SPA ʧʨʠʣʦʞʝʥʠʡ, ʦʜʥʘʢʦ ʥʘ 

ʧʨʘʢʪʠʢʝ ʨʝʟʫʣʴʪʘʪʳ ʦʩʪʘʚʣʷʶʪ ʞʝʣʘʪʴ ʣʫʯʰʝʛʦ ʠ 

ʥʝʩʨʘʚʥʠʤʳ ʩ ʠʥʜʝʢʩʘʮʠʝʡ ʢʣʘʩʩʠʯʝʩʢʠʭ ʚʝʙ ʩʘʡ-

ʪʦʚ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʗʥʜʝʢʩ ʧʦʢʘ ʯʪʦ ʩʦʚʩʝʤ ʦʪʢʘ-

ʟʳʚʘʝʪʩʷ ʠʥʜʝʢʩʠʨʦʚʘʪʴ SPA ʧʨʠʣʦʞʝʥʠʷ, ʯʪʦ ʷʚ-

ʣʷʝʪʩʷ ʢʨʠʪʠʯʥʳʤ, ʪʘʢ ʢʘʢ ʧʦʪʝʨʷ ʘʫʜʠʪʦʨʠʠ ʗʥ-

ʜʝʢʩʘ ʚ ʈʦʩʩʠʠ ʙʫʜʝʪ ʟʘʣʦʛʦʤ ʫʙʳʪʦʯʥʦʛʦ ʧʨʦʝʢʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʚʳʥʫʞʜʝʥʳ ʦʪʢʘʟʘʪʴʩʷ ʦʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ 

ʝʝ ʧʣʶʩʳ. 

ʉʧʦʩʦʙ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ 

ʂ ʩʯʘʩʪʴʶ, ʥʝ ʚʩʝ ʪʘʢ ʧʣʦʭʦ. ʄʦʞʥʦ ʥʘʡʪʠ ʢʦʤ-

ʧʨʦʤʠʩʩ ʤʝʞʜʫ SEO ʠ ʭʦʨʦʰʠʤ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ 

ʠʥʪʝʨʬʝʡʩʦʤ. ʊʘʢʠʤ ʢʦʤʧʨʦʤʠʩʩʦʤ ʷʚʣʷʝʪʩʷ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʬʨʝʡʤʚʦʨʢʦʚ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʙʣʦʢʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʦʙʷʟʘʥʳ 

ʙʳʪʴ ʦʪʨʝʥʜʝʨʝʥʳ (ʧʦʜ ʨʝʥʜʝʨʠʥʛʦʤ ʧʦʜʨʘʟʫʤʝʚʘ-

ʝʪʩʷ ʩʦʟʜʘʥʥʘʷ ʨʘʟʤʝʪʢʘ ʩʪʨʘʥʠʮʳ) ʥʘ ʩʪʦʨʦʥʝ ʩʝʨ-

ʚʝʨʘ. 

ʅʘ ʩʘʡʪʝ ʝʩʪʴ ʤʥʦʛʦ ʢʘʢ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʛʦ 

ʜʣʷ SEO ʢʦʥʪʝʥʪʘ, ʪʘʢ ʠ ʩʦʚʩʝʤ ʥʝʚʘʞʥʦʛʦ (ʪʘʙ-

ʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1. 

ɿʥʘʯʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʩʘʡʪʘ ʜʣʷ SEO 

ɺʘʞʥʦ ʅʝʚʘʞʥʦ 

ʊʦʚʘʨʳ ʃʠʯʥʳʡ ʢʘʙʠʥʝʪ 

ʆʧʠʩʘʥʠʝ ʪʦʚʘʨʦʚ ʂʦʨʟʠʥʘ 

ɿʘʛʦʣʦʚʢʠ ʆʬʦʨʤʣʝʥʠʝ ʟʘʢʘʟʘ 

ʈʘʟʣʠʯʥʳʝ ʥʦʚʦʩʪʠ ʠ ʪʝʢʩʪʦʚʳʝ ʙʣʦʢʠ ʉʪʨʘʥʠʮʘ ʩʨʘʚʥʝʥʠʷ ʪʦʚʘʨʦʚ 

ʂʦʥʪʘʢʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʄʦʜʘʣʴʥʳʝ ʦʢʥʘ 

ʇʫʥʢʪʳ ʤʝʥʶ ʠ ʜʨʫʛʠʝ ʩʩʳʣʢʠ 
ʇʦʠʩʢ ʧʦ ʩʘʡʪʫ, ʘ ʪʘʢʞʝ ʤʥʦʞʝʩʪʚʦ ʤʝʣʢʠʭ ʠʥʪʝʨ-

ʘʢʪʠʚʥʳʭ ʙʣʦʢʦʚ 

ʀʟ ʜʘʥʥʦʡ ʪʘʙʣʠʮʳ ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʦ, ʦ ʢʘʢʠʭ 

ʵʣʝʤʝʥʪʘʭ ʤʳ ʜʦʣʞʥʳ ʙʝʩʧʦʢʦʠʪʴʩʷ, ʘ ʢʘʢʠʝ ʤʦʞʥʦ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ, ʥʝ ʜʫʤʘʷ ʦʙ ʠʭ ʟʥʘʯʠʤʦʩʪʠ ʜʣʷ ʧʦ-

ʠʩʢʦʚʳʭ ʨʦʙʦʪʦʚ. ʂ ʪʦʤʫ ʞʝ, ʝʩʣʠ ʚʳ ʚʥʠʤʘʪʝʣʴʥʦ 

ʧʦʩʤʦʪʨʠʪʝ, ʥʘ ʚʪʦʨʦʡ ʩʪʦʣʙʠʢ, ʪʦ ʤʦʞʝʪʝ ʟʘʤʝ-

ʪʠʪʴ, ʯʪʦ ʩʘʤʳʝ ʩʣʦʞʥʳʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʪʨʝ-

ʙʫʶʪ ʦʙʷʟʘʪʝʣʴʥʦʡ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ, ʢʘʢ ʨʘʟ ʥʘʭʦ-

ʜʷʪʩʷ ʚ ʥʝʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʚʳʰʝʫʧʦʤʷʥʫʪʳʝ ʬʨʝʡʤʚʦʨʢʠ, ʥʦ ʧʦʜ 

ʫʧʨʘʚʣʝʥʠʝ ʠʤ ʙʫʜʝʪ ʦʪʜʘʥ ʥʝ ʚʝʩʴ ʩʘʡʪ ʮʝʣʠʢʦʤ, ʘ 

ʣʠʰʴ ʦʪʜʝʣʴʥʳʝ ʝʛʦ ʦʙʣʘʩʪʠ. 

ʂʘʢ ʷ ʫʞʝ ʧʠʩʘʣ ʚʳʰʝ, ʩʫʱʝʩʪʚʫʝʪ ʢʘʢ ʤʠʥʠ-

ʤʫʤ ʪʨʠ ʬʨʝʡʤʚʦʨʢʘ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. ʃʠʯʥʦ ʷ ʦʪʜʘʶ 

ʧʨʝʜʧʦʯʪʝʥʠʝ Vue.js. 

Vue.js ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʤʦʣʦʜʳʤ ʠʟ ʪʨʝʭ, ʦʜ-

ʥʘʢʦ ʫ ʥʝʛʦ ʝʩʪʴ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ: 

ǒ ʇʦ ʙʦʣʴʰʠʥʩʪʚʫ ʪʝʩʪʦʚ Vue ʷʚʣʷʝʪʩʷ ʩʘ-

ʤʳʤ ʙʳʩʪʨʳʤ; 

ǒ ʉʘʤʳʡ ʤʘʣʝʥʴʢʠʡ ʨʘʟʤʝʨ ʙʘʥʜʣʘ (~21kb 
gzip); 

ǒ ʉʘʤʳʡ ʥʠʟʢʠʡ ʧʦʨʦʛ ʚʭʦʞʜʝʥʠʷ. 

ɼʣʷ ʤʝʥʷ ʠ ʢʦʤʧʘʥʠʠ, ʚ ʢʦʪʦʨʦʡ ʷ ʨʘʙʦʪʘʶ, ʵʪʦ 

ʙʳʣʠ ʢʣʶʯʝʚʳʝ ʢʨʠʪʝʨʠʠ. ɺʦʟʤʦʞʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʬʨʝʡʤʚʦʨʢ ʠʟ ʢʦʨʦʙʢʠ, ʦʢʘʟʘʣʦʩʴ 

ʙʦʣʝʝ ʯʝʤ ʜʦʩʪʘʪʦʯʥʦ. ɺ ʠʥʪʝʨʥʝʪʝ ʤʦʞʥʦ ʥʘʡʪʠ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʘʤʳʭ ʨʘʟʥʳʭ ʩʨʘʚʥʝʥʠʡ ʵʪʠʭ 

ʬʨʝʡʤʚʦʨʢʦʚ. ʉʧʨʘʚʝʜʣʠʚʦʩʪʠ ʨʘʜʠ ʥʫʞʥʦ ʩʢʘʟʘʪʴ, 

ʯʪʦ Vue ʥʝ ʩʠʣʴʥʦ ʜʘʣʝʢʦ ʫʰʝʣ ʦʪ React ʠ Angular, 

ʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʦʪʣʠʯʥʳʡ ʧʨʦʝʢʪ ʠʩʧʦʣʴʟʫʷ ʧʦ-

ʩʣʝʜʥʠʝ ʜʚʘ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

4. ʏʪʦ ʪʘʢʦʝ SEO [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: 

https://seo.ru/chto-takoe-seo/ 

5. Vue.JS [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: 

https://vuejs.org 
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DIGITAL TWINS: CONCEPT, TYPES AND BENEFITS FOR BUSINESS  

 
ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʧʦʥʷʪʠʝ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʮʠʬʨʦ-

ʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʬʦʨʤʠʨʫʶʱʠʝ ʙʣʠʞʘʡʰʝʝ ʙʫʜʫʱʝʝ. ʇʨʠʚʝʜʝʥʳ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʮʠʬ-

ʨʦʚʳʤ ʜʚʦʡʥʠʢʦʤ ʠ ʮʠʬʨʦʚʦʡ ʪʝʥʴʶ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦ-

ʛʠʠ ʜʣʷ ʙʠʟʥʝʩʘ. 

Abstract 

The article discusses the concept of the digital twin, which is one of the factors of digital transformation of 

enterprises that shape the near future. The article also presents the differences between the digital twin and the 

digital shadow, as well as the advantages of using this technology for business. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʎʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ, ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʧʨʦʪʦʪʠʧ, ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʵʢʟʝʤʧʣʷʨ, 

ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʘʛʨʝʛʘʪʦʨ, ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʧʨʦʜʫʢʪʘ, ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʧʨʦʮʝʩʩʘ, ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ 

ʩʠʩʪʝʤʳ. 

Keywords: Digital twins, digital twin prototype, digital twin copy, digital twin aggregator, digital twin of a 

product, digital twin of process, digital twin of a system. 

 

ɺʚʝʜʝʥʠʝ 

ʇʦʷʚʣʝʥʠʝ çʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚè ʩʪʘʣʦ ʣʦ-

ʛʠʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʟʚʠʪʠʷ ʢʦʥʮʝʧʮʠʠ çʮʠʬʨʦ-

ʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘè ʠ ʇʨʦʤʳʰʣʝʥʥʦʛʦ ʀʥʪʝʨʥʝʪʘ 

ɺʝʱʝʡ. ɺʧʝʨʚʳʝ ʵʪʦ ʧʦʥʷʪʠʝ ʧʦʷʚʠʣʦʩʴ ʚ 2003 ʛʦʜʫ 

ʧʦʩʣʝ ʧʫʙʣʠʢʘʮʠʠ ʩʪʘʪʴʠ ʧʨʦʬʝʩʩʦʨʘ ʊʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʌʣʦʨʠʜʳ ʄʘʡʢʣʘ ɻʨʠʚʟʘ 

çʎʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ: ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʚ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝ ʥʘ ʦʩʥʦʚʝ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʦʪʦʪʠʧʘ ʟʘʚʦʜʘè [1]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʠʝ ʦʪʨʘʩʣʠ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ ʩʦʙʠʨʘʶʪ ʜʘʥʥʳʝ ʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʮʠʬʨʦʚʘʷ ʪʨʘʥʩ-

ʬʦʨʤʘʮʠʷ ʩʤʦʛʣʘ ʥʝ ʪʦʣʴʢʦ ʧʦʣʥʦʩʪʴʶ ʦʙʨʘʙʦʪʘʪʴ 

ʩʦʙʨʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʩ ʧʦʤʦʱʴʶ ʧʝʨʝʜʦʚʦʡ 

ʘʥʘʣʠʪʠʢʠ, ʥʦ ʠ ʧʨʠʥʷʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ 

ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʦʧʝʨʘʮʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ. 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʚ ʩʚʦʠʭ 

ʧʨʦʜʫʢʪʘʭ ʠ ʧʨʦʮʝʩʩʘʭ. ʅʦʚʳʝ ʧʨʦʝʢʪʳ ʤʦʞʥʦ ʪʝ-

ʩʪʠʨʦʚʘʪʴ ʚ ʚʠʨʪʫʘʣʴʥʦʤ ʤʠʨʝ, ʵʢʦʥʦʤʷ ʚʨʝʤʷ, 

ʜʝʥʴʛʠ ʠ ʨʝʩʫʨʩʳ. ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʤʦʞʝʪ ʧʦʟʚʦ-

ʣʠʪʴ ʢʦʤʧʘʥʠʷʤ ʙʳʩʪʨʝʝ ʨʝʰʘʪʴ ʬʠʟʠʯʝʩʢʠʝ ʧʨʦ-

ʙʣʝʤʳ, ʦʙʥʘʨʫʞʠʚʘʷ ʠʭ ʩ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ, ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʩʦʟʜʘʚʘʪʴ ʙʦ-

ʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʨʦʜʫʢʪʳ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, 

ʣʫʯʰʝ ʦʙʩʣʫʞʠʚʘʪʴ ʩʚʦʠʭ ʢʣʠʝʥʪʦʚ. ʉ ʵʪʠʤ ʪʠʧʦʤ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʮʝʥʥʦʩʪʴ ʠ ʚʳ-

ʛʦʜʳ ʠʪʝʨʘʪʠʚʥʦ ʠ ʙʳʩʪʨʝʝ, ʯʝʤ ʢʦʛʜʘ-ʣʠʙʦ ʧʨʝʞʜʝ 

[1]. 

ʇʦʥʷʪʠʝ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʦʧʨʝʜʝʣʝʥʠʡ ʮʠʬʨʦ-

ʚʦʛʦ ʜʚʦʡʥʠʢʘ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʩʘʤʳʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʫʢʘʟʘʥʳ ʠʭ 

ʘʚʪʦʨʦʚ. 
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ʊʘʙʣʠʮʘ 1  

ʆʧʨʝʜʝʣʝʥʠʷ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ 

ʆʧʨʝʜʝʣʝʥʠʝ ɸʚʪʦʨ 

çʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ï ɻ ʪʦ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʝ ʤʫʣʴʪʠʬʠʟʠʯʝʩʢʦʝ, ʤʥʦʛʦʤʘʩʰʪʘʙ-

ʥʦʝ, ʚʝʨʦʷʪʥʦʩʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʦʙʨʘʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠʣʠ ʩʠ-

ʩʪʝʤʳ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪ ʣʫʯʰʠʝ ʜʦʩʪʫʧʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʦʙʥʦʚʣʝʥʠʷ 

ʜʘʪʯʠʢʦʚ, ʠʩʪʦʨʠʶ ʠ ʪ. ʜ.è 

Glaessgen & Stargel, 

(2012)[2] 

çʆʙʲʝʜʠʥʝʥʥʘʷ ʤʦʜʝʣʴ ʨʝʘʣʴʥʦʡ ʤʘʰʠʥʳ, ʢʦʪʦʨʘʷ ʨʘʙʦʪʘʝʪ ʥʘ ʦʙʣʘʯʥʦʡ ʧʣʘʪ-

ʬʦʨʤʝ ʠ ʤʦʜʝʣʠʨʫʝʪ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʩ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ ʟʥʘʥʠʷʤʠ ʢʘʢ ʠʟ 

ʫʧʨʘʚʣʷʝʤʳʭ ʜʘʥʥʳʤʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ, ʪʘʢ ʠ ʠʟ ʜʨʫʛʠʭ ʜʦʩʪʫʧʥʳʭ 

ʬʠʟʠʯʝʩʢʠʭ ʟʥʘʥʠʡè 

Lee, Lapira, Bagheri, 

an Kao, (2013)[3] 

çʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ð ʵʪʦ ʮʠʬʨʦʚʘʷ ʢʦʧʠʷ ʞʠʚʦʡ ʠʣʠ ʥʝʞʠʚʦʡ ʬʠʟʠʯʝʩʢʦʡ 

ʩʫʱʥʦʩʪʠ. ʉʦʝʜʠʥʷʷ ʬʠʟʠʯʝʩʢʠʡ ʠ ʚʠʨʪʫʘʣʴʥʳʡ ʤʠʨ, ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʥʝʟʘ-

ʤʝʪʥʦ, ʧʦʟʚʦʣʷʷ ʚʠʨʪʫʘʣʴʥʦʡ ʩʫʱʥʦʩʪʠ ʩʫʱʝʩʪʚʦʚʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʬʠʟʠʯʝ-

ʩʢʠʤ ʩʫʱʥʦʩʪʴʶè 

El Saddik, A. 

(2018)[4] 

çʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʦʡ ʢʦʧʠʠ ʬʠʟʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʚ ʨʝ-

ʘʣʴʥʦʤ ʚʨʝʤʝʥʠè 

Sºderberg, R., Wªr-

mefjord, K., Carlson, 

J. S., & Lindkvist, L. 

(2017)[5] 

çɼʠʥʘʤʠʯʝʩʢʦʝ ʚʠʨʪʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʠʣʠ ʩʠʩʪʝʤʳ 

ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴ-

ʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʧʦʥʠʤʘʥʠʷ, ʠʟʫʯʝʥʠʷ ʠ ʨʘʩʩʫʞʜʝʥʠʷè 

Bolton, McColl-Ken-

nedy, Cheung, 

(2018)[6] 

çʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ï ʵʪʦ ʨʝʘʣʴʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʞʠʟʥʝʥ-

ʥʦʤ ʮʠʢʣʝ ʧʨʦʜʫʢʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʚʠʨʪʫʘʣʴʥʳʭ ʜʘʥ-

ʥʳʭ ʠ ʜʘʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʥʠʤʠè 

Tao, Sui, Liu, Qi, 

Zhang, Song, Guo, Lu 

& Nee (2018)[7] 

ʂʘʢ ʤʦʞʥʦ ʚʠʜʝʪʴ ʧʨʦʤʳʰʣʝʥʥʳʝ ʠ ʥʘʫʯʥʳʝ 

ʢʨʫʛʠ ʦʧʨʝʜʝʣʷʶʪ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʥʝʤʥʦʛʦ 

ʧʦ-ʨʘʟʥʦʤʫ. ʆʜʥʘʢʦ, ʚʦʟʤʦʞʥʦ, ʥʠ ʦʜʥʘ ʠʟ ʛʨʫʧʧ ʥʝ 

ʫʜʝʣʷʝʪ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ ʘʩʧʝʢʪʘʤ ʧʨʦʮʝʩʩʘ 

ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ. ʅʘʧʨʠʤʝʨ, ʩʦʛʣʘʩʥʦ ʦʜʥʦʡ ʠʟ 

ʛʨʫʧʧ, ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʪʝ-

ʛʨʠʨʦʚʘʥʥʫʶ ʤʦʜʝʣʴ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʢʦʪʦʨʳʡ 

ʧʨʠʟʚʘʥ ʦʪʨʘʞʘʪʴ ʚʩʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʜʝʬʝʢʪʳ ʠ 

ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʪʴʩʷ, ʯʪʦʙʳ ʫʯʠʪʳʚʘʪʴ ʠʟʥʦʩ 

ʧʨʦʜʫʢʪʘ. ɺ ʜʨʫʛʠʭ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʦʧʨʝʜʝʣʝʥʠʷʭ ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ 

ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʩ ʧʦʜʜʝʨʞ-

ʢʦʡ ʜʘʪʯʠʢʦʚ, ʢʦʪʦʨʘʷ ʠʤʠʪʠʨʫʝʪ ʦʙʲʝʢʪ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʇʦ ʩʫʪʠ, ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʮʠʬʨʦʚʦʡ 

ʧʨʦʬʠʣʴ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʠ ʪʝʢʫʱʝʛʦ ʧʦʚʝʜʝʥʠʷ ʬʠ-

ʟʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʠʣʠ ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʡ ʧʦʤʦʛʘʝʪ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʟʥʝʩʘ.  

ʊʘʢʞʝ ʭʦʪʝʣʦʩʴ ʦʪʤʝʪʠʪʴ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʧʦ-

ʥʷʪʠʷʤʠ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʠ ʮʠʬʨʦʚʦʡ ʪʝʥʠ. 

ʎʠʬʨʦʚʫʶ ʪʝʥʴ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʩʠʩʪʝʤʫ ʩʚʷ-

ʟʝʡ ʠ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʧʦʚʝʜʝʥʠʝ ʨʝ-

ʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦ-

ʚʠʷʭ ʨʘʙʦʪʳ ʠ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʠʟʙʳʪʦʯʥʳʭ ʙʦʣʴ-

ʰʠʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʩ ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʧʨʠ 

ʧʦʤʦʱʠ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʥʪʝʨʥʝʪʘ. 

ʎʠʬʨʦʚʘʷ ʪʝʥʴ ʩʧʦʩʦʙʥʘ ʧʨʝʜʩʢʘʟʘʪʴ ʧʦʚʝʜʝʥʠʝ ʨʝ-

ʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʪʦʣʴʢʦ ʚ ʪʝʭ ʫʩʣʦʚʠʷʭ, ʚ ʢʦʪʦʨʳʭ 

ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩʙʦʨ ʜʘʥʥʳʭ, ʥʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʤʦʜʝ-

ʣʠʨʦʚʘʪʴ ʩʠʪʫʘʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʨʝʘʣʴʥʳʡ ʦʙʲʝʢʪ ʥʝ 

ʵʢʩʧʣʫʘʪʠʨʦʚʘʣʩʷ. 

ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʦʩʥʦʚʘʥ ʥʘ ʙʦʣʴʰʠʭ ʜʘʥ-

ʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʩʪʫʧʘʶʪ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʧʦ 

ʤʥʦʞʝʩʪʚʫ ʠʟʤʝʨʝʥʠʡ. ʕʪʠ ʠʟʤʝʨʝʥʠʷ ʤʦʛʫʪ ʩʦ-

ʟʜʘʪʴ ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʧʨʦʬʠʣʴ ʦʙʲʝʢʪʘ ʠʣʠ ʧʨʦ-

ʮʝʩʩʘ ʚ ʮʠʬʨʦʚʦʤ ʤʠʨʝ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʜʘʪʴ ʚʘʞ-

ʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ, 

ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʧʨʠʥʷʪʠʷʤ ʨʝʰʝʥʠʷ ʚ ʬʠʟʠʯʝʩʢʦʤ 

ʤʠʨʝ, ʪʘʢʠʤ ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʘ, 

ʪʘʢ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʎʠʬʨʦʚʦʡ ʜʚʦʡ-

ʥʠʢ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘ-

ʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʉɸʇʈ) ʠ ʥʝ ʩʣʫ-

ʞʠʪ ʧʨʦʩʪʦ ʝʱʝ ʦʜʥʠʤ ʨʝʰʝʥʠʝʤ ʩ ʧʦʜʜʝʨʞʢʦʡ ʜʘʪ-

ʯʠʢʦʚ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (IoT). ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ 

ð ʵʪʦ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ, ʯʝʤ ʣʶʙʦʡ ʉɸʇʈ, ʧʦʣʥʦ-

ʩʪʴʶ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʳʡ ʚ ʢʦʤʧʴʶʪʝʨʥʫʶ ʩʨʝʜʫ, 

ʢʦʪʦʨʘʷ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʫʩʧʝʭ ʚ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʠ ʩʣʦʞʥʳʭ ʩʨʝʜ. ʊʘʢʞʝ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʝʝ 

ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ, ʯʝʤ ʩʠʩʪʝʤʳ IoT, ʢʦʪʦʨʳʝ ʠʟʤʝ-

ʨʷʶʪ ʪʘʢʠʝ ʚʝʱʠ, ʢʘʢ ʧʦʣʦʞʝʥʠʝ ʠ ʜʠʘʛʥʦʩʪʠʢʘ ʜʣʷ 

ʚʩʝʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʥʦ ʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʠ ʧʨʦʮʝʩʩʘʤʠ ʧʦʣʥʦʛʦ ʞʠʟʥʝʥʥʦʛʦ 

ʮʠʢʣʘ ʧʨʦʜʫʢʪʘ [8]. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʘ 

ʊʘʢʞʝ, ʢʘʢ ʠ ʦʧʨʝʜʝʣʝʥʠʡ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝ-

ʩʪʚʦ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ. ʈʘʩ-

ʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʟʣʠʯʥʳʝ ʢʣʘʩʩʠʬʠʢʘ-

ʮʠʠ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ.  

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʘʤ ʄʘʡʢʣ ɻʨʠʚʟ ʚ ʩʚʦʝʡ ʨʘ-

ʙʦʪʝ ʦʧʨʝʜʝʣʠʣ ʪʨʠ ʪʠʧʘ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ (ʨʠ-

ʩʫʥʦʢ 1): ʧʨʦʪʦʪʠʧ çʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘè (Digital 

Twin Prototype), ʵʢʟʝʤʧʣʷʨ çʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘè 

(Digital Twin Instance) ʠ ʘʛʨʝʛʘʪʦʨ çʮʠʬʨʦʚʦʛʦ 

ʜʚʦʡʥʠʢʘè (Digital Twin Aggregate). ɼʘʣʝʝ ʨʘʩʩʤʦʪ-

ʨʠʤ ʢʘʞʜʳʡ ʠʟ ʵʪʠʭ ʜʚʦʡʥʠʢʦʚ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. 
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ʈʠʩʫʥʦʢ 1. ʊʠʧʳ çʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚè ʧʦ ɻʨʠʚʟʫ 

 

¶ çʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢè ʧʨʦʪʦʪʠʧ; 

ʕʪʦʪ ʪʠʧ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ, ʢʦʪʦʨʳʡ ʦʧʠ-

ʩʳʚʘʝʪ ʧʨʦʪʦʪʠʧ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ. ʆʥ ʩʦʜʝʨ-

ʞʠʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʥʘʙʦʨʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʚʝʨʩʠʠ. ʕʪʠ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʝ ʥʘʙʦʨʳ ʚʢʣʶʯʘʶʪ, ʥʦ ʥʝ ʦʛʨʘʥʠʯʠ-

ʚʘʶʪʩʷ, ʪʨʝʙʦʚʘʥʠʷʤʠ, ʩʧʝʮʠʬʠʢʘʮʠʝʡ ʜʦʢʫʤʝʥ-

ʪʦʚ, ʩʧʝʮʠʬʠʢʘʮʠʝʡ ʧʨʦʮʝʩʩʦʚ ʠ ʩʧʝʮʠʬʠʢʘʮʠʝʡ 

ʫʩʣʫʛ. 

¶ çʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢè ʵʢʝʤʧʣʷʨ; 

  ʕʪʦʪ ʪʠʧ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ, ʦʧʠʩʳʚʘʶ-

ʱʠʡ ʢʦʥʢʨʝʪʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʧʨʦʜʫʢʪ, ʩ ʢʦʪʦʨʳʤ 

ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥ ʥʘ ʧʨʦ-

ʪʷʞʝʥʠʠ ʚʩʝʛʦ ʩʨʦʢʘ ʩʣʫʞʙʳ ʧʨʦʜʫʢʪʘ. ʕʪʦʪ ʪʠʧ 

çʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘè ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ, ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʩʮʝʥʘʨʠʝʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩʣʝʜʫʶʱʠʝ 

ʥʘʙʦʨʳ ʜʘʥʥʳʭ: 3D ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʦʧʠʩʳʚʘʝʪ ʛʝʦ-

ʤʝʪʨʠʶ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʠ ʝʛʦ ʢʦʤʧʦʥʝʥʪʳ, 

ʩʧʠʩʦʢ ʦʧʝʨʘʮʠʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʧʨʠ ʩʦ-

ʟʜʘʥʠʠ ʵʪʦʛʦ ʬʠʟʠʯʝʩʢʠʡ ʦʙʲʝʢʪʘ, ʚʤʝʩʪʝ ʩ ʨʝʟʫʣʴ-

ʪʘʪʘʤʠ ʢʘʢʠʭ-ʣʠʙʦ ʠʟʤʝʨʝʥʠʡ ʠ ʠʩʧʳʪʘʥʠʷʤʠ ʥʘ ʵʢ-

ʟʝʤʧʣʷʨʝ, ʘ ʪʘʢʞʝ ʨʘʙʦʯʠʝ ʩʦʩʪʦʷʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʩ 

ʜʘʪʯʠʢʦʚ. 

ʅʘʧʨʠʤʝʨ, ʥʝʩʢʦʣʴʢʦ ʦʪʜʝʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ ʤʦʛʫʪ ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥʳ ʥʘ ʦʩʥʦʚʝ ʦʜʥʦʛʦ 

çʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘè ʧʨʦʪʦʪʠʧʘ, ʥʦ ʧʨʠ ʵʪʦʤ, 

ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʙʫʜʝʪ ʠʤʝʪʴ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ 

çʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠè ʵʢʟʝʤʧʣʷʨʳ. 

¶ çʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢè ʘʛʨʝʛʘʪʦʨ. 

ʕʪʦʪ ʪʠʧ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʦʙʲʝʜʠʥʝʥʠʝ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʜʚʦʡʥʠʢʦʚ. ʆʥ 

ʠʤʝʝʪ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤ ʚʠʨʪʫʘʣʴʥʳʤ ʧʨʦʪʦʪʠʧʘʤ ʠ 

ʤʦʞʝʪ ʟʘʧʨʘʰʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʛʨʫʧʧʝ ʦʙʲʝʢ-

ʪʦʚ. ʊʘʢʞʝ, ʘʛʨʝʛʘʪʦʨ ʧʦʩʪʦʷʥʥʦ ʤʦʥʠʪʦʨʠʪ ʧʦʢʘʟʘ-

ʥʠʷ ʜʘʪʯʠʢʦʚ ʠ ʩʦʧʦʩʪʘʚʣʷʝʪ ʵʪʠ ʧʦʢʘʟʘʥʠʷ ʩ ʧʦʢʘ-

ʟʘʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚʦ ʚʨʝʤʷ 

ʩʙʦʷ.  

ɺʠʨʪʫʘʣʴʥʳʝ ʤʦʜʝʣʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʟʣʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʅʘ ʩʝʛʦ-

ʜʥʷʰʥʠʡ ʜʝʥʴ ʨʘʟʣʠʯʘʶʪ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ çʮʠʬʨʦ-

ʚʳʭ ʜʚʦʡʥʠʢʦʚè ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʣʘʩʪʠ ʧʦʩʪʨʦʝ-

ʥʠʷ, ʚʩʝ ʵʪʠ ʪʠʧʳ ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
ʈʠʩʫʥʦʢ 2. ʊʠʧʳ çʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚè 

 

¶ çʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢè ʧʨʦʜʫʢʪʘ  

ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʠʨʪʫʘʣʴʥʫʶ ʤʦʜʝʣʴ ʢʦʥ-

ʢʨʝʪʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʠʩʧʦʣʴʟʫʶʪ 

ʜʘʥʥʳʡ ʪʠʧ çʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘè ʧʝʨʝʜ ʥʘʩʪʨʦʡ-

ʢʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʣʠʥʠʠ, ʯʪʦʙʳ ʧʨʦʘʥʘʣʠʟʠʨʦ-

ʚʘʪʴ, ʢʘʢ ʧʨʦʜʫʢʪ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦ-

ʚʠʷʭ, ʠ ʢʘʢʠʝ ʧʨʦʙʣʝʤʳ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʚ ʨʝʘʣʴ-

ʥʦʤ ʤʠʨʝ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʚʥʦʩʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʠ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ 

ʧʨʦʜʫʢʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʨʝʘʣʴʥʦʛʦ 

ʧʨʦʜʫʢʪʘ ʧʦʤʦʛʘʝʪ ʫʤʝʥʴʰʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʟʘʪʨʘʪʳ ʧʨʠ ʝʛʦ ʚʳʭʦʜʝ ʥʘ ʨʳʥʦʢ. 

¶ çʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢè ʧʨʦʮʝʩʩʘ 

ʕʪʠ ʤʦʜʝʣʠ ʠʤʠʪʠʨʫʶʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʧʨʦʮʝʩʩʳ. ɺʠʨʪʫʘʣʴʥʳʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦ-

ʮʝʩʩ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʮʝʥʘʨʠʠ ʠ ʧʦʢʘʟʘʪʴ 

ʪʦ, ʯʪʦ ʧʨʦʠʟʦʡʜʝʪ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʠʪʫʘʮʠʷʭ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʘʥʠʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʘʠʙʦʣʝʝ ʵʬ-

ʬʝʢʪʠʚʥʫʶ ʤʝʪʦʜʠʢʫ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʦʮʝʩʩ 

ʤʦʞʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʚʠʨʪʫʘʣʴʥʳʭ 

ʜʚʦʡʥʠʢʦʚ ʧʨʦʜʫʢʪʘ ʜʣʷ ʢʘʞʜʦʡ ʯʘʩʪʠ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʧʨʠʷʪʠʝ ʩʤʦʞʝʪ ʚʳʧʦʣ-

ʥʷʪʴ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʠʟʙʝʛʘʷ ʜʦ-

ʨʦʛʦʩʪʦʷʱʠʭ ʧʨʦʩʪʦʝʚ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʪʘʥʝʪ ʙʝʟ-

ʦʧʘʩʥʝʝ, ʙʳʩʪʨʝʝ ʠ ʵʬʬʝʢʪʠʚʥʝʝ.  

¶ çʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢè ʩʠʩʪʝʤʳ 

ʕʪʦ ʚʠʨʪʫʘʣʴʥʳʝ ʤʦʜʝʣʠ ʚʩʝʡ ʩʠʩʪʝʤʳ ʮʝʣʠ-

ʢʦʤ (ʥʘʧʨʠʤʝʨ, ʟʘʚʦʜʘ ʠʣʠ ʬʘʙʨʠʢʠ). ʆʥʠ ʩʦʙʠʨʘʶʪ 

ʦʛʨʦʤʥʳʝ ʦʙʲʝʤʳ ʦʧʝʨʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ, ʧʨʦʠʟʚʦ-

ʜʠʤʳʭ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠ ʧʨʦʜʫʢʪʘʤʠ ʚ ʩʠʩʪʝʤʝ, ʧʦ-

ʣʫʯʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʩʦʟʜʘʶʪ ʥʦʚʳʝ ʙʠʟʥʝʩ-ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ. 
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ʇʨʝʠʤʫʱʝʩʪʚʘ ʪʝʭʥʦʣʦʛʠʠ çʮʠʬʨʦʚʳʝ ʜʚʦʡ-

ʥʠʢʠè ʜʣʷ ʙʠʟʥʝʩʘ 

ʇʦʷʚʣʝʥʠʝʤ ʚʩʝ ʙʦʣʝʝ ʫʜʦʙʥʳʭ ʠ ʜʝʰʝʚʳʭ ʠʥ-

ʩʪʨʫʤʝʥʪʦʚ ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ 

ʧʦʟʚʦʣʠʣʦ ʫʚʝʣʠʯʠʪʴ ʯʠʩʣʦ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡ-

ʥʠʢʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʚʳʩʠʣʦ ʮʝʥʥʦʩʪʴ ʜʣʷ 

ʙʠʟʥʝʩʘ. ʈʘʩʩʤʦʪʨʠʤ ʧʨʝʠʤʫʱʝʩʪʚʘ ʮʠʬʨʦʚʳʭ 

ʜʚʦʡʥʠʢʦʚ ʜʣʷ ʙʠʟʥʝʩʘ.  

1. ʋʤʝʥʴʰʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ; 

ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʜʫʢʪ ʧʨʦʭʦʜʠʪ ʥʝʩʢʦʣʴʢʦ ʠʩ-

ʧʳʪʘʥʠʡ ʜʦ ʧʦʷʚʣʝʥʠʷ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʨʘʙʦʯʝʛʦ 

ʧʨʦʪʦʪʠʧʘ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʜʦʨʦʛʠʤ, 

ʧʦʪʦʤʫ ʯʪʦ ʦʥ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʢʣʘʜʘ ʚʨʝ-

ʤʝʥʠ ʠ ʩʨʝʜʩʪʚ. ʎʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʧʦʟʚʦʣʷʶʪ ʠʥ-

ʞʝʥʝʨʘʤ ʚʳʧʦʣʥʠʪʴ ʚʩʝ ʪʝʩʪʳ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ 

ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʝ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʜʝʬʝʢʪʳ ʚʦ 

ʚʨʝʤʷ ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʤʠʨʝ ʮʠʬʨʦ-

ʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘʤʥʦʛʦ ʣʝʛʯʝ, ʜʝʰʝʚʣʝ ʠ ʙʳʩʪʨʝʝ 

ʠʩʧʨʘʚʠʪʴ ʜʝʬʝʢʪʳ, ʯʝʤ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ. ʎʠʬʨʦ-

ʚʳʝ ʘʥʘʣʦʛʠ ʤʦʛʫʪ ʫʩʪʨʘʥʠʪʴ ʧʦʯʪʠ ʚʩʝ ʨʠʩʢʠ ʙʫʜʫ-

ʱʝʛʦ ʚʳʚʦʜʘ ʧʨʦʜʫʢʪʘ ʥʘ ʨʳʥʦʢ ʠ ʫʜʦʩʪʦʚʝʨʠʪʴʩʷ, 

ʯʪʦ ʬʠʟʠʯʝʩʢʠʡ ʦʙʲʝʢʪ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʢʦʨʨʝʢʪʥʦ. 

ʊʘʢ, ʦʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ çʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠ-

ʢʦʚè ʷʚʣʷʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ ʚʦ ʚʨʝʤʷ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

2. ʉʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʚʳʭʦʜʘ ʥʘ ʨʳʥʦʢ; 

ɿʘʣʦʛ ʫʩʧʝʭʘ ʢʘʞʜʦʡ ʢʦʤʧʘʥʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʙʦʣʝʝ ʙʳʩʪʨʦʤ ʚʳʭʦʜʝ ʧʨʦʜʫʢʪʘ ʥʘ ʨʳʥʦʢ. ʅʦ ʯʘʩʪʦ 

ʵʪʦ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʦʡ ʠʟ-ʟʘ ʜʣʠʪʝʣʴʥʳʭ ʠʪʝʨʘʮʠʡ 

ʠ ʧʦʩʪʦʷʥʥʳʭ ʫʣʫʯʰʝʥʠʡ. ʂʦʛʜʘ ʢʦʤʧʘʥʠʷ ʠʩʧʦʣʴ-

ʟʫʝʪ ʚʠʨʪʫʘʣʴʥʳʝ ʜʚʦʡʥʠʢʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʜʫʢʪʘ 

ʠʣʠ ʫʩʣʫʛʠ, ʵʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʚʳ-

ʭʦʜʘ ʥʘ ʨʳʥʦʢ, ʪʘʢ ʢʘʢ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʧʨʦʜʫʢʪʘ 

ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ, ʛʜʝ ʚʩʝ ʫʣʫʯʰʝʥʠʷ 

ʤʦʛʫʪ ʙʳʪʴ ʩʜʝʣʘʥʳ ʥʘʤʥʦʛʦ ʙʳʩʪʨʝʝ ʠ ʧʨʦʱʝ. 

ɺʠʨʪʫʘʣʴʥʳʡ ʧʨʦʪʦʪʠʧ ʧʨʦʚʝʨʷʝʪ, ʢʘʢ ʝʛʦ ʬʠʟʠʯʝ-

ʩʢʘʷ ʢʦʧʠʷ ʙʫʜʝʪ ʚʝʩʪʠ ʩʝʙʷ ʚ ʨʝʘʣʴʥʦʩʪʠ, ʪʝʤ ʩʘ-

ʤʳʤ ʦʧʪʠʤʠʟʠʨʫʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʚʨʝʤʷ ʨʘʟʨʘ-

ʙʦʪʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʜʫʢʪ ʤʦʞʝʪ ʧʦʩʪʫʧʠʪʴ ʚ 

ʧʨʦʜʘʞʫ, ʢʘʢ ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʪʩʷ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

3. ʇʨʦʛʥʦʟʠʨʫʝʤʦʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʦʙʩʣʫ-
ʞʠʚʘʥʠʝ. 

ɽʱʝ ʦʜʥʠʤ ʚʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʪʝʭʥʦʣʦ-

ʛʠʠ çʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢè ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʘ ʤʦ-

ʞʝʪ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ ʨʝʰʠʪʴ ʤʥʦʛʠʝ ʧʨʦʙʣʝʤʳ. 

ʕʪʘ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʛʥʦʟʠʨʫʝʤʳʤ ʦʙ-

ʩʣʫʞʠʚʘʥʠʝʤ. ɺʠʨʪʫʘʣʴʥʳʝ ʢʦʧʠʠ ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʧʦʩʪʦʷʥʥʦʝ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʚʦʠʤʠ ʬʠ-

ʟʠʯʝʩʢʠʤʠ ʧʨʦʪʦʪʠʧʘʤʠ, ʩʦʙʠʨʘʷ ʨʘʟʣʠʯʥʫʶ ʠʥ-

ʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʦʚ. ɸʥʘ-

ʣʠʟ ʩʦʙʨʘʥʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʚʦʟʤʦʞʥʳʝ ʧʦʣʦʤʢʠ [9]. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥʦ ʩʪʦʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ 

ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʜʫʢʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦ-

ʚʦʛʦ ʜʚʦʡʥʠʢʘ, ʪʘʢʞʝ ʧʦʢʘʟʘʥ ʪʨʘʜʠʮʠʦʥʥʳʡ ʧʦʜ-

ʭʦʜ ʢ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʜʫʢʪʘ. ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʧʦʟʚʦʣʠʪ ʨʝ-

ʰʠʪʴ ʤʥʦʛʠʝ ʟʘʜʘʯʠ ʧʦ ʠʟʤʝʥʝʥʠʶ ʧʨʦʜʫʢʪʳ ʥʘ 

ʵʪʘʧʝ çʵʩʢʠʟʥʦʛʦ ʧʨʦʝʢʪʘè ʠ çʜʝʪʘʣʴʥʦʡ ʧʨʦʨʘ-

ʙʦʪʢʝè. ʉʪʦʠʤʦʩʪʴ ʨʝʰʝʥʠʷ ʦʜʥʦʡ ʟʘʜʘʯʠ ʥʘ ʜʘʥ-

ʥʳʭ ʵʪʘʧʘʭ ʤʝʥʴʰʝ ʩʪʦʠʤʦʩʪʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʥʘ 

ʵʪʘʧʘʭ ʧʨʦʪʦʪʠʧʘ ʠ ʦʮʝʥʢʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ 

ʩʪʦʠʤʦʩʪʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʥʘ ʵʪʘʧʘʭ ʧʦʩʪʘʥʦʚʢʠ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘ-

ʱʘʶʪ ʟʘʪʨʘʪʳ ʢʦʤʧʘʥʠʠ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʦʛʦ ʧʨʦ-

ʜʫʢʪʘ. 

 

 
ʈʠʩʫʥʦʢ 3. ʉʪʦʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ 

 

ʀʪʘʢ, ʧʨʠʤʝʥʝʥʠʝ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʧʦʟʚʦ-

ʣʠʪ:  

- ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʴʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʘ, ʚʦʟ-

ʤʦʞʥʳʝ ʥʝʰʪʘʪʥʳʝ ʩʠʪʫʘʮʠʠ, ʦʧʝʨʘʪʠʚʥʦ ʥʘ ʥʠʭ 

ʨʝʘʛʠʨʦʚʘʪʴ, ʩʥʠʞʘʷ ʫʛʨʦʟʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʟʜʦʨʦ-

ʚʴʶ ʣʶʜʝʡ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ; 

- ʫʚʝʣʠʯʠʪʴ ʛʣʫʙʠʥʫ ʧʦʥʠʤʘʥʠʷ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʦʙʲʝʢʪʝ ʠ ʧʨʦʜʫʢʪʝ, ʟʘ ʩʯʝʪ ʥʘʨʘ-

ʙʦʪʢʠ ʨʘʩʰʠʨʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ çʚʠʨʪʫʘʣʴʥʦʡè ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʦʚ; 

- ʙʦʣʝʝ ʪʦʯʥʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʵʢʦʥʦʤʠʢʫ ʧʨʦʝʢʪʘ 

ʠ ʫʧʨʘʚʣʷʪʴ ʝʶ; 

- ʚʳʷʚʣʷʪʴ ʩʣʘʙʳʝ ʟʚʝʥʴʷ ʠ ʫʣʫʯʰʘʪʴ ʢʦʥ-

ʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʵʥʝʨʛʦʙʣʦʢʦʚ; 
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- ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʚʥʝʜʨʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʠʟ-

ʤʝʥʝʥʠʡ. 

ʊʘʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʩʪʘʚʠʣʠ ʦʙʨʘʪʠʪʴ ʧʨʠ-

ʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʪʝʭʥʦʣʦʛʠʶ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 

ʚʝʜʫʱʠʝ ʢʦʤʧʘʥʠʠ ʤʠʨʘ, ʯʪʦ ʚ ʠʪʦʛʝ ʚʳʚʝʣʦ çʮʠʬ-

ʨʦʚʦʡ ʜʚʦʡʥʠʢè ʚ ʜʝʩʷʪʢʫ ʛʣʘʚʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʥʜʦʚ 2019 ʛʦʜʘ. 
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REGISTRATION OF THE FORMATION OF SOLID PARTICLES IN THE SOLUTION, PLACED IN 

A FORCE FIELD  

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʚʣʠʷʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʢʦʘʛʫʣʷʮʠʶ ʩʦʣʝʡ ʪʚʝʨʜʳʭ ʤʝʪʘʣʣʦʚ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʥʘʢʠʧʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʩʘʞʜʝʥʠʷ ʯʘʩʪʠʮ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ. 

Abstract. 

The article considers the influence of the electromagnetic field on the coagulation of solid metal salts, helps 

to prevent scale formation and deposition of particles of mechanical impurities. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʘʛʫʣʷʮʠʷ, ʥʘʢʠʧʝʦʙʨʘʟʦʚʘʥʠʝ, ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʨʘʩʪʚʦʨ.  

Keywords: coagulation, scale formation, magnetic field, solution. 

 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʥʠʢʠʧʠ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʥʳʝ ʩʧʦ-

ʩʦʙʳ [1, ʩ. 613]. ʀʟʙʘʚʠʪʴʩʷ ʦʪ ʦʪʣʦʞʝʥʠʡ ʩʦʣʝʡ 

ʤʦʞʥʦ ʭʠʤʠʯʝʩʢʠʤ, ʤʝʭʘʥʠʯʝʩʢʠʤ ʠ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʳʤ ʩʧʦʩʦʙʦʤ. ʄʝʭʘʥʠʯʝʩʢʘʷ ʦʯʠʩʪʢʘ ʚʣʝʯʝʪ 

ʙʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʢʦʨʨʦʟʠʡʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʚʷʟʠ ʩ 

ʥʝʠʟʙʝʞʥʳʤ ʧʦʚʨʝʞʜʝʥʠʝʤ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʚʝʨʭ-

ʥʦʩʪʝʡ. ʇʨʠ ʭʠʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʪʨʫʙ ʠ ʢʦʪʣʦʚ 

ʥʘʢʠʧʴ ʨʘʩʪʚʦʨʷʝʪʩʷ ʠ ʠʜʝʪ ʠʥʪʝʥʩʠʚʥʦʝ ʚʳʜʝʣʝʥʠʝ 

ʛʘʟʘ ʠ ʧʝʥʳ. ʄʘʛʥʠʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʦʪʥʦʩʠʪʩʷ ʢ ʙʝʟ-

ʨʝʘʛʝʥʪʥʳʤ ʧʨʦʮʝʩʩʘʤ ʦʯʠʩʪʢʠ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʦʪ ʥʘʢʠʧʠ. ʎʝʣʴʶ ʚʩʝʭ ʪʨʝʭ ʩʧʦʩʦʙʦʚ ʷʚʣʷʝʪʩʷ 

ʩʤʷʛʯʝʥʠʝ ʚʦʜʳ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʠʪʴ 

ʩʦʣʠ ʤʘʛʥʠʷ ʠ ʢʘʣʴʮʠʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚʣʷ-

ʶʱʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʢʠʧʠ. ʋʜʘʣʝʥʠʝ ʥʘʢʠʧʠ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʠʪʴ ʘʧʧʘʨʘʪʫʨʫ ʧʨʝʜʧʨʠʷʪʠʡ, ʘ 

ʵʪʦ ʚʣʝʯʝʪ ʩʦʭʨʘʥʝʥʠʝ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ. 

 ʈʘʩʩʤʦʪʨʠʤ ʚʣʠʷʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʧʨʦ-

ʮʝʩʩ ʢʦʘʛʫʣʷʮʠʠ, ʪʦ ʝʩʪʴ ʥʘ ʧʨʦʮʝʩʩ ʜʝʩʪʘʙʠʣʠʟʘ-

ʮʠʠ (ʧʫʪʝʤ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʠʭ ʟʘʨʷʜʘ) ʯʘʩʪʠʮ ʥʝʨʘʩ-

ʪʚʦʨʠʤʳʭ ʦʩʘʜʢʦʚ, ʢʦʣʣʦʠʜʥʳʭ ʯʘʩʪʠʮ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʥʘ ʩʪʘʜʠʠ ʦʩʘʞʜʝʥʠʷ. 

ʇʨʦʙʣʝʤʘ ʩʥʠʞʝʥʠʷ ʥʘʢʠʧʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʪʝʧ-

ʣʦʦʙʤʝʥʥʳʭ ʘʧʧʘʨʘʪʘʭ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦ-

ʩʪʦʛʦ ʠ ʜʝʰʝʚʦʛʦ ʤʝʪʦʜʘ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ [3, ʩ. 4]. 

 ɺʣʠʷʥʠʝ ʜʝʡʩʪʚʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʢʦʪʦʨʦʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʥʘʢʠʧʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʩʘʞʜʝʥʠʷ ʯʘʩʪʠʮ ʤʝʭʘʥʠʯʝ-

ʩʢʠʭ ʧʨʠʤʝʩʝʡ ʥʝʦʙʭʦʜʠʤʦ ʚʠʜʝʪʴ ʢʘʢ ʬʘʢʪʦʨ, ʚʣʠ-

ʷʶʱʠʡ ʥʘ ʧʨʦʮʝʩʩ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʩʦʣʝʡ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ. ʂʨʠʩʪʘʣʣʠʟʘʮʠʶ ʚʝʱʝʩʪʚ ʤʦʞʥʦ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʝʢʠʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʩʪʘ-

ʜʠʠ: ʩʪʘʜʠʷ ʧʝʨʝʩʳʱʝʥʠʷ ʨʘʩʪʚʦʨʘ; ʦʙʨʘʟʦʚʘʥʠʝ 
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ʮʝʥʪʨʦʚ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʚʝʱʝʩʪʚʘ ʠ ʩʪʘʜʠʷ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦʛʦ ʨʦʩʪʘ ʢʨʠʩʪʘʣʣʦʚ. ʆʯʠʱʝʥʠʝ ʚʦʜ-

ʥʳʭ ʨʘʩʪʚʦʨʦʚ ʦʪ ʧʨʠʤʝʩʝʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʧʨʦ-

ʙʣʝʤʦʡ ʚ ʣʶʙʳʭ ʦʪʨʘʩʣʷʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʚ ʯʘʩʪʥʦʩʪʠ. ʇʨʦʮʝʩʩ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʥʘʢʠʧʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʩʝʛʜʘ ʩʦʧʫʪʩʪʚʫʝʪ 

ʥʘʛʨʝʚʘʥʠʶ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ. ʆʙʨʘʟʫʶʱʠʡʩʷ ʩʦ 

ʚʨʝʤʝʥʝʤ ʩʣʦʡ ʥʘʢʠʧʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʦʤʢʝ ʥʘʛʨʝ-

ʚʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢ ʧʨʦ-

ʩʪʦʶ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʨʷʤ. ʇʨʠ 

ʦʯʠʩʪʢʝ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʦʪ ʧʨʠʤʝʩʝʡ ʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʢʠʩʣʦʪʫ, ʟʘʪʝʤ ʤʝʭʘʥʠʯʝʩʢʠʡ ʩʧʦʩʦʙ 

ʦʯʠʩʪʢʠ. ɺʩʝ ʵʪʦ ʪʨʝʙʫʝʪ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ ʠ 

ʧʨʦʠʩʭʦʜʠʪ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ. ɼʣʷ ʪʘʢʦʛʦ ʩʧʦʩʦʙʘ 

ʦʯʠʩʪʢʠ ʘʧʧʘʨʘʪʫʨʳ ʦʪ ʥʘʢʠʧʠ ʧʨʠʭʦʜʠʪʩʷ ʦʩʪʘʥʘʚ-

ʣʠʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʦʪʢʣʶʯʘʪʴ ʘʧʧʘʨʘʪʫʨʫ. ɹʦ-

ʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤ, ʚʩʝ ʞʝ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪ-

ʥʘʷ ʦʙʨʘʙʦʪʢʘ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ.  

 ɼʣʷ ʥʘʯʘʣʘ ʧʨʦʮʝʩʩʘ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʝʨʝʩʳ-

ʱʝʥʠʝ ʨʘʩʪʚʦʨʘ ï ʵʪʦ ʥʝ ʜʦʩʪʘʪʦʯʥʦʝ ʫʩʣʦʚʠʝ. ʊʨʝ-

ʙʫʝʪʩʷ, ʯʪʦʙʳ ʚ ʨʘʩʪʚʦʨʝ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʜʦʩʪʘʪʦʯ-

ʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʣʴʯʘʡʰʠʭ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ, ʪʦ 

ʝʩʪʴ ʮʝʥʪʨʦʚ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ, ʟʘʨʦʜʳʰʝʡ. ʆʙʨʘʟʦ-

ʚʘʥʠʝ ʮʝʥʪʨʦʚ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʚ ʨʘʩʪʚʦʨʝ ʤʦʞʝʪ 

ʥʘʯʘʪʴʩʷ ʢʘʢ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ, ʪʘʢ ʠ ʙʳʪʴ ʚʳʟʚʘʥʦ 

ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʧʫʪʝʤ, ʯʪʦ ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ ʩʜʝ-

ʣʘʪʴ. ɺ ʯʘʩʪʥʦʩʪʠ, ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʫʶ ʦʙʨʘʙʦʪʢʫ ʨʘʩʪʚʦʨʦʚ. ʏʘʩʪʠʮʳ ʩʦʣʝʡ ʧʝʨʝ-

ʩʪʘʶʪ ʦʪʪʘʣʢʠʚʘʪʴʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʧʨʠʦʙʨʝʪʘʶʪ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙʲʝʜʠʥʝʥʠʶ, ʪʦ ʝʩʪʴ ʢʦʘʛʫʣʠʨʫʶʪ. 

 ʇʨʦʮʝʩʩ ʩʤʝʱʝʥʠʝ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʥʝʙʦʣʴ-

ʰʠʭ ʨʘʟʤʝʨʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʜʳ ʧʨʦʠʩʭʦʜʠʪ ʧʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʭʦʜʷʱʝʡʩʷ ʥʘ ʥʝʢʦʪʦʨʦʤ ʨʘʩʩʪʦʷ-

ʥʠʠ ʦʪ ʯʘʩʪʠʮʳ, ʘ ʥʝ ʧʦ ʛʨʘʥʠʮʝ ʪʚʝʨʜʦʡ ʯʘʩʪʠʮʳ 

[4, c. 380].  

ʊʦ ʝʩʪʴ, ʯʘʩʪʠʮʳ, ʧʝʨʝʤʝʱʘʶʪʩʷ ʚ ʚʦʜʝ, 

ʧʨʦʯʥʦ ʫʜʝʨʞʠʚʘʷ ʦʯʝʥʴ ʪʦʥʢʠʡ ʩʣʦʡ ʚʦʜʳ, ʢʦʪʦ-

ʨʳʡ ʧʦʢʨʳʚʘʝʪ ʵʪʠ ʯʘʩʪʠʮʳ. ɺʩʣʝʜʩʪʚʠʝ ʫʢʨʫʧʥʝ-

ʥʠʷ ʯʘʩʪʠʮ ʜʠʬʬʫʟʠʦʥʥʳʝ ʩʠʣʳ ʫʤʝʥʴʰʘʶʪʩʷ, ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ ʦʩʘʞʜʝʥʠʝ ʚʟʚʝʩʠ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞ-

ʥʳʤ. ʊʘʢ ʢʘʢ ʥʘʣʠʯʠʝ ʦʜʥʦʠʤʝʥʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʟʘʨʷʜʦʚ ʫ ʯʘʩʪʠʮ ʧʨʝʧʷʪʩʪʚʫʝʪ ʠʭ ʩʙʣʠʞʝʥʠʶ, ʪʦ 

ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʬʘʢʪʘ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʫʢʨʫʧʥʝʥʠʷ 

ʠ ʦʩʘʞʜʝʥʠʷ ʯʘʩʪʠʮ ʚ ʚʦʜʥʦʤ ʨʘʩʪʚʦʨʝ. ʇʨʠ ʨʘʩ-

ʩʤʘʪʨʠʚʘʥʠʠ ʚʦʧʨʦʩʘ ʢʦʘʛʫʣʷʮʠʠ, ʪʦ ʝʩʪʴ ʦʙʲʝʜʠ-

ʥʝʥʠʷ ʤʝʣʢʠʭ ʜʠʩʧʝʨʛʠʨʦʚʘʥʥʳʭ ʯʘʩʪʠʮ ʚ ʙʦʣʝʝ 

ʢʨʫʧʥʳʝ ʧʦ ʨʘʟʤʝʨʫ ʤʳ ʠʩʭʦʜʠʤ ʠʟ ʧʨʝʜʧʦʣʦʞʝ-

ʥʠʷ, ʯʪʦ ʯʘʩʪʠʮʳ ʢʦʘʛʫʣʠʨʫʶʪ ʧʨʠ ʣʶʙʦʤ ʩʦʧʨʠ-

ʢʦʩʥʦʚʝʥʠʠ. 

ʏʘʩʪʠʮʳ ʦʯʝʥʴ ʤʘʣʳ, ʧʦʵʪʦʤʫ ʧʨʠʤʝʤ ʠʭ 

ʬʦʨʤʫ ʢʘʢ ʰʘʨʦʦʙʨʘʟʥʫʶ. ʇʦʩʢʦʣʴʢʫ ʯʘʩʪʠʮʳ, 

ʠʤʝʶʱʠʝ ʬʦʨʤʫ ʰʘʨʘ, ʩʦʧʨʠʢʘʩʘʶʪʩʷ ʚ ʪʦʤ ʩʣʫ-

ʯʘʝ, ʢʦʛʜʘ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʠʭ ʮʝʥʪʨʘʤʠ ʩʪʘʥʦ-

ʚʠʪʩʷ ʨʘʚʥʳʤ ʩʫʤʤʝ ʠʭ ʨʘʜʠʫʩʦʚ, ʪʦ ʦʜʥʫ ʯʘʩʪʠʮʫ 

ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ, ʩʬʝʨʦʡ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʨʘʜʠʫʩ 2r
. ʕʪʫ ʩʬʝʨʫ ʥʘʟʦʚʝʤ çʧʦʛʣʦʱʘʶʱʝʡè ʩʬʝʨʦʡ. ɼʨʫ-

ʛʠʝ ʞʝ ʯʘʩʪʠʮʳ ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʠʭ ʮʝʥʪʨʘʤʠ. ʆʙʦ-

ʟʥʘʯʠʤ ( ),a t¡j  ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʮʝʥʪʨ ʥʝ-

ʢʦʪʦʨʦʡ ʯʘʩʪʠʮʳ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʚ ʤʦʤʝʥʪ ʚʨʝ-

ʤʝʥʠ 0t=  ʥʘ ʨʘʩʩʪʦʷʥʠʠ a  ʦʪ ʮʝʥʪʨʘ 

çʧʦʛʣʦʱʘʶʱʝʡè ʩʬʝʨʳ ʠ ʩʦʧʨʠʢʦʩʥʝʪʩʷ ʩ ʥʝʡ ʟʘ 

ʚʨʝʤʷ 0t= . ɺʳʜʝʣʝʥʠʝ ʚʦʜʦʨʦʜʘ ʚ ʝʜʠʥʠʮʫ ʚʨʝ-

ʤʝʥʠ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʦʙʲʝʜʠʥʝʥʥʦʤʫ ʟʘʢʦʥʫ ʌʘʨʘ-

ʜʝʷ Im AɻD =  [2, ʩ. 612].
 
 

ʇʫʩʪʴ ʩʯʝʪʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʯʘʩʪʠʮ ʨʘʚʥʘ ʉ, 

ʪʦ ʩʦ ʩʬʝʨʦʡ çʧʦʛʣʦʱʘʶʱʝʡè ʩʦʧʨʠʢʦʩʥʝʪʩʷ ʟʘ 

ʚʨʝʤʷ t¡ ʚ ʩʨʝʜʥʝʤ ( ) 2, 4d C a t a da¡F= j p  

ʯʘʩʪʠʮ, ʮʝʥʪʨʳ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʣʠʩʴ ʚ ʤʦʤʝʥʪ 

0t=  ʥʘ ʨʘʩʩʪʦʷʥʠʠ ( ),a a da+  ʦʪ ʮʝʥʪʨʘ 

çʧʦʛʣʦʱʘʶʱʝʡ ʩʬʝʨʳè [5, ʩ. 24].  

 

ɿʘ ʚʨʝʤʷ t ʩ ʥʝʡ ʩʦʧʨʠʢʦʩʥʝʪʩʷ: ( )2

0

4 , ,C a t a da
¤

¡F= p jñ  ʯʘʩʪʠʮ. ɿʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʚʨʝʤʷ 

( ),t t dt¡ ¡+  ʩʦʧʨʠʢʦʩʥʝʪʩʷ: 
( )2

0

,
4

a t
dt Cdt a da

t dt

¤ ¡jµF
= p

µ ñ  ʯʘʩʪʠʮ, ʘ ʟʘ ʚʨʝʤʷ ( )0,t : 

( )2

1

0 0

,
4

t a t
C a dadt

t

¤ ¡µj
F = p

µññ  ʯʘʩʪʠʮ [6, ʩ. 44]. 

ʂʦʣʠʯʝʩʪʚʦ ʚʝʱʝʩʪʚʘ Q, ʜʠʬʬʫʥʜʠʨʫʶʱʝʛʦ ʩʢʚʦʟʴ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʧʣʦʩʢʦʩʪʠ Z Z¡= , ʪ.ʝ. 

dC
Z Z

dZ
¡= . ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʤʝʞʜʫ Q

 
ʠ 

dC

dZ
 ʦʙʦʟʥʘʯʠʤ ʂ. ɿʥʘʯʝʥʠʝ ʵʪʦʛʦ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘ ʟʘʚʠʩʠʪ ʦʪ ʩʚʦʡʩʪʚʘ ʩʨʝʜʳ ʠ ʦʪ ʩʚʦʡʩʪʚ ʯʘʩʪʠʮ. ʅʘʟʳʚʘʝʪʩʷ ʦʥ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʜʠʬʬʫʟʠʠ. ʉʣʝ-

ʜʦʚʘʪʝʣʴʥʦ: 
dC

Q K
dZ

= . ɺʝʣʠʯʠʥʘ Q
 
- ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ, ʢʦʪʦʨʦʝ ʜʠʬʬʫʥʜʠʨʫʝʪ ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ 

ʯʝʨʝʟ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ, ʨʘʚʥʦ CV , ʛʜʝ V  - ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʨʘʜʠʝʥʪʥʳʭ 

ʩʠʣ. 
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INVESTIGATION OF STRESS-STRAIN STATE OF REINFORCED CONCRETE STRUCTURES 

TUNNEL SUBWAY IN CASE OF EMERGENCY SITUATION DUE TO THE EXPLOSION 

 

 

ɸʥʥʦʪʘʮʠʷ. 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʚʟʨʳʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʚʥʫʪʨʝʥʥʠʡ ʚʟʨʳʚ) ʥʘ ʥʘʧʨʷʞʝʥʥʦ-ʜʝ-

ʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʮʝʣʴʥʦʩʝʢʮʠʦʥʥʦʡ ʦʙʜʝʣʢʠ ʧʝʨʝʛʦʥʥʦʛʦ ʪʦʥʥʝʣʷ ʤʝʪʨʦʧʦʣʠʪʝʥʘ ʧʨʷʤʦʫʛʦʣʴ-

ʥʦʛʦ ʦʯʝʨʪʘʥʠʷ. 

Abstract. 

The article deals with the influence of explosive action (internal explosion) on the stress-strain state of the 

all-section lining of the distillation tunnel of the rectangular metro. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʨʦʧʦʣʠʪʝʥ, ʚʥʫʪʨʝʥʥʠʡ ʚʟʨʳʚ, ʨʘʩʯʝʪ. 

Keywords: metro, internal explosion, analysis. 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴ-

ʩʪʚʦʤ [1] ʦʩʥʦʚʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʢ ʟʜʘʥʠʷʤ ʠ ʩʦʦʨʫ-

ʞʝʥʠʝʤ ï ʵʪʦ ʙʝʟʦʧʘʩʥʦʩʪʴ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʚʳʧʦʣʥʝʥʠʝ 

ʵʪʦʛʦ ʪʨʝʙʦʚʘʥʠʷ, ʝʩʣʠ ʥʝ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʠ ʩʦʦʨʫʞʝʥʠʡ ʬʘʢʪʦʨ ʪʝʨʨʦʨʠʟʤʘ. ʋʯʝʪ 

ʵʪʦʛʦ ʬʘʢʪʦʨʘ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʝʥ ʜʣʷ ʦʙʲʝʢʪʦʚ ʤʝʪ-

ʨʦʧʦʣʠʪʝʥʘ. ɺ ʨʘʙʦʪʝ [2] ʘʚʪʦʨ ʜʝʪʘʣʴʥʦ ʠ ʚʩʝʩʪʦ-

ʨʦʥʥʝ ʠʩʩʣʝʜʦʚʘʣ ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʤʝʪʨʦʧʦʣʠʪʝʥʦʚ, ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʫʩʪʘʥʦʚʠʣ, ʯʪʦ 

ʚ ʤʝʪʨʦʧʦʣʠʪʝʥʘʭ ʨʘʟʥʳʭ ʩʪʨʘʥ çéʟʘ ʧʝʨʠʦʜ ʩ 1977 

ʧʦ 2016 ʛʦʜ ʩʦʚʝʨʰʝʥʦ 32 ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʘʢʪʘ, 

ʠʟ ʥʠʭ ʜʝʚʷʪʴ ʚ ʈʦʩʩʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʛʠʙʣʦ 

449, ʠ ʙʳʣʦ ʨʘʥʝʥʦ 8427 ʯʝʣʦʚʝʢè. ʆʪʩʶʜʘ ʚʳʪʝ-

ʢʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʫʯʝʪʘ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʫʛʨʦʟʳ 

ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʤʝʪʨʦʧʦʣʠʪʝʥʘ. 

ʊʝʨʨʦʨʠʩʪʠʯʝʩʢʠʝ ʘʢʪʳ ʚ ʤʝʪʨʦʧʦʣʠʪʝʥʘʭ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʚʟʨʳʚʘ. ɺʟʨʳʚʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʟʘʢʣʘʜʳʚʘʶʪ, ʯʘʱʝ ʚʩʝʛʦ, ʥʘ ʩʪʘʥʮʠʷʭ ʠ 

ʧʝʨʝʛʦʥʥʳʭ ʪʦʥʥʝʣʷʭ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʝʪʘ ʚʟʨʳʚ-

ʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʙʲʝʢʪʦʚ 

ʤʝʪʨʦʧʦʣʠʪʝʥʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʜʦʢʫ-

ʤʝʥʪʘ [1, 3]. ʇʨʠ ʵʪʦʤ ʚʟʨʳʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʘʚʘʨʠʡʥʘʷ ʨʘʩʯʝʪʥʘʷ ʩʠʪʫʘʮʠʷ, ʤʘʣʦʚʝʨʦʷʪʥʘʷ ʠ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʘʷ, ʥʦ ʩʧʦʩʦʙʥʘʷ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʨʫ-

ʰʝʥʠʷʤ ʥʝʩʫʱʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʩʚʦʜ ʧʨʘʚʠʣ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʤʝʪʨʦ-

ʧʦʣʠʪʝʥʦʚ [3] ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʟʨʳʚ ʢʘʢ ʦʩʦʙʦʝ ʚʦʟ-

ʜʝʡʩʪʚʠʝ, ʫʯʠʪʳʚʘʝʤʦʝ ʚ ʨʘʤʢʘʭ ʨʘʩʯʝʪʘ ʥʘ ʦʩʦʙʦʝ 

ʩʦʯʝʪʘʥʠʝ ʥʘʛʨʫʟʦʢ. 

ɺʣʠʷʥʠʝ ʚʟʨʳʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʪʦʥʥʝʣʴ-

ʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʨʘʙʦʪʘʭ [4; 5; 

6], ʚ ʢʦʪʦʨʳʭ ʧʦʜʨʦʙʥʦ ʦʩʚʝʱʝʥʳ ʚʦʧʨʦʩʳ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʚʟʨʳʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʤʘʩʩʳ ʟʘʨʷʜʘ ʠ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʊʝʦʨʝ-

ʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʨʘʩʯʝʪʘ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥ-

ʩʪʨʫʢʮʠʡ ʥʘ ʚʟʨʳʚʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʩʚʝʱʝʥʳ ʚ 

ʪʨʫʜʘʭ [7; 8]. 

 ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʩʯʝʪʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʚʟʨʳʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

(ʚʥʫʪʨʝʥʥʠʡ ʚʟʨʳʚ) ʥʘ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥ-

ʥʦʝ ʩʦʩʪʦʷʥʠʝ (ʅɼʉ) ʮʝʣʴʥʦ ʩʝʢʮʠʦʥʥʦʡ ʞʝʣʝʟʦʙʝ-

ʪʦʥʥʦʡ ʦʙʜʝʣʢʠ (ʎʉʆ) ʧʝʨʝʛʦʥʥʦʛʦ ʪʦʥʥʝʣʷ ʤʝʪʨʦ-

ʧʦʣʠʪʝʥʘ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʦʯʝʨʪʘʥʠʷ. ʂʦʥʩʪʨʫʢʮʠʷ 

ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʜʝʣʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. 

ʆʙʜʝʣʢʘ ʘʨʤʠʨʦʚʘʥʘ ʚ ʧʨʦʜʦʣʴʥʦʤ ʠ ʧʦʧʝʨʝʯ-

ʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʪʝʨʞʥʷʤʠ ʘʨʤʘʪʫʨʳ ʜʠʘʤʝʪʨʦʤ 

12 ʤʤ ʢʣʘʩʩʘ ɸ400 ʩ ʰʘʛʦʤ 200 ʤʤ. ʂʣʘʩʩ ʙʝʪʦʥʘ ʧʦ 

ʧʨʦʯʥʦʩʪʠ ɺ25. ɼʣʠʥʘ ʩʝʢʮʠʠ ʪʦʥʥʝʣʷ ʩʦʩʪʘʚʣʷʝʪ 

2,0 ʤ. 
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ʈʠʩ.1. ʂʦʥʩʪʨʫʢʮʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʜʝʣʢʠ ʧʝʨʝʛʦʥʥʦʛʦ ʪʦʥʥʝʣʷ 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʴʶ ʨʝʰʘ-

ʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ: 

Á ʚʳʙʦʨ ʩʧʦʩʦʙʘ ʫʯʝʪʘ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫ-
ʟʦʢ ʦʪ ʚʥʫʪʨʝʥʥʝʛʦ ʚʟʨʳʚʘ; 

Á ʨʘʩʯʝʪ ʦʙʜʝʣʢʠ ʪʦʥʥʝʣʷ ʥʘ ʦʩʦʙʦʝ ʩʦʯʝʪʘ-
ʥʠʝ ʥʘʛʨʫʟʦʢ, ʫʯʠʪʳʚʘʶʱʠʝ ʚʥʫʪʨʝʥʥʠʡ ʚʟʨʳʚ, ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʭ ʵʣʝʤʝʥʪʦʚ; 

Á ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪ-
ʨʦʚ (ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʦ-

ʚʦʛʦ ʤʘʩʩʠʚʘ, ʛʣʫʙʠʥʳ ʟʘʣʦʞʝʥʠʷ ʪʦʥʥʝʣʷ) ʥʘ ʅɼʉ 

ʩʠʩʪʝʤʳ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʟʘʜʘʯʠ ʨʝʰʘʶʪʩʷ ʤʝʪʦ-

ʜʘʤʠ ʤʝʭʘʥʠʢʠ ʩʧʣʦʰʥʦʡ ʩʨʝʜʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʘʚʪʦʨ ʨʘ-

ʙʦʪʳ ʠʩʧʦʣʴʟʫʝʪ ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 

(ʄʂʕ), ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʚ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʘʭ 

midas GTS, midas FEA ʠ ʃʠʨʘ-ʉɸʇʈ. 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʥʳʭ 

ʧʦʜʭʦʜʘ ʧʦ ʫʯʝʪʫ ʚʟʨʳʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʇʝʨʚʳʡ 

ʧʦʜʭʦʜ ï ɻ ʪʦ ʜʠʥʘʤʠʯʝʩʢʠʡ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʟʘʜʘ-

ʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʦʪ ʚʟʨʳʚʘ. ɺʪʦʨʦʡ ʧʦʜ-

ʭʦʜ ï ʧʩʝʚʜʦʩʪʘʪʠʯʝʩʢʠʡ, ʩʫʪʴ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʠʪ ʚ 

ʟʘʤʝʥʝ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʩʪʘ-

ʪʠʯʝʩʢʦʡ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʚʪʦʨʦʡ ʧʦʜʭʦʜ. ɼʣʷ ʧʝʨʝʭʦʜʘ ʦʪ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʥʘʛʨʫʟʦʢ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʚʟʨʳʚʘ ʢ ʵʢʚʠʚʘʣʝʥʪʥʳʤ 

ʩʪʘʪʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʠʟ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ [5; 

6]. ʆʧʠʨʘʷʩʴ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʵʪʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʥʘ ʧʦʣʦʞʝʥʠʷ ʩʚʦʜʘ ʧʨʘʚʠʣ 

[9], ʘʚʪʦʨ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʧʨʠʥʠʤʘʝʪ ʜʣʷ ʨʘʩʯʝ-

ʪʦʚ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʪʘʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʦʪ ʚʟʨʳʚʘ 

ʚʝʣʠʯʠʥʦʡ ʚ 1,1 ʄʇʘ. 

ʈʘʩʯʝʪʥʘʷ ʤʦʜʝʣʴ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʠʩʣʝʥʥʫʶ ʤʦʜʝʣʴ ʤʝʭʘʥʠʢʠ 

ʩʧʣʦʰʥʦʡ ʩʨʝʜʳ, ʚ ʢʦʪʦʨʦʡ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʩʦʚʤʝʩʪ-

ʥʦʝ ʅɼʉ ʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ çʞʝʣʝʟʦʙʝʪʦʥʥʘʷ 

ʦʙʜʝʣʢʘ ʪʦʥʥʝʣʷ ï ʛʨʫʥʪʦʚʳʡ ʤʘʩʩʠʚè. ʈʘʩʩʤʘʪʨʠ-

ʚʘʝʪʩʷ ʟʘʜʘʯʘ ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʦʛʦ ʩʦʚʤʝʩʪʥʦʛʦ ʜʝ-

ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʫʥʪʦʚʦʛʦ ʤʘʩʩʠʚʘ ʠ ʞʝʣʝʟʦʙʝʪʦʥ-

ʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ɿʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʚ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʡ (3D) ʧʦʩʪʘʥʦʚʢʝ. 

ʇʦʚʝʜʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʛʨʫʥʪʦʚʦʛʦ ʤʘʩʩʠʚʘ ʦʧʠ-

ʩʳʚʘʝʪʩʷ ʤʦʜʝʣʴʶ ʫʧʨʫʛʦ-ʠʜʝʘʣʴʥʦ-ʧʣʘʩʪʠʯʝʩʢʦʡ 

ʩʨʝʜʳ ʂʫʣʦʥʘ-ʄʦʨʘ ʩ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʟʘʢʦʥʦʤ 

ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ. ʇʦʚʝʜʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʩʪʨʦ-

ʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʧʠʩʳʚʘʝʪʩʷ ʨʘʩʰʠʨʝʥʥʦʡ 

ʤʦʜʝʣʴʶ ɼʨʫʢʝʨʘ ʇʨʘʛʝʨʘ (ʙʝʪʦʥ) ʠ ʤʦʜʝʣʴʶ ɻʫʢʘ 

(ʘʨʤʘʪʫʨʘ). ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʙʜʝʣʢʠ ʩ ʛʨʫʥʪʦʚʳʤ 

ʤʘʩʩʠʚʦʤ ʤʦʜʝʣʠʨʫʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʢʦʥʪʘʢʪʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʦʟ-

ʚʦʣʷʶʱʠʭ ʤʦʜʝʣʠʨʦʚʘʪʴ ʢʘʢ ʥʘʣʠʯʠʝ, ʪʘʢ ʠ ʦʪʩʫʪ-

ʩʪʚʠʝ ʩʦʚʤʝʩʪʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʥʘ ʢʦʥʪʘʢʪʝ.  

ʆʙʜʝʣʢʘ ʪʦʥʥʝʣʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʛʨʫʥʪʦʚʦʤ 

ʤʘʩʩʠʚʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʛʣʠʥʠʩʪʳʤʠ ʛʨʫʥʪʘʤʠ, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʤʦ-

ʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ E ï 15 ʄʇʘ; ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩ-

ʩʦʥʘ v ï 0,3; ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʛʨʫʥʪʘ ʬ - 260; 

ʫʜʝʣʴʥʦʝ ʩʮʝʧʣʝʥʠʝ ʛʨʫʥʪʘ ʩ ï 12 ʢʇʘ. ʆʙʨʘʪʥʘʷ ʟʘ-

ʩʳʧʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʧʝʩʢʦʤ: E=25 ʄʇʘ, v=0,3; 

ʬ=300; ʩ=5 ʢʇʘ. 

ɻʨʘʥʠʮʳ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ ʩʥʠʟʫ ʦʛʨʘʥʠʯʝʥʳ 

ʛʣʫʙʠʥʦʡ ʩʞʠʤʘʝʤʦʡ ʪʦʣʱʠ, ʘ ʧʦ ʦʩʪʘʣʴʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ï ʛʨʘʥʠʮʳ ʫʩʪʘʥʦʚʣʝʥʳ ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʯʪʦʙʳ ʥʝ ʚʣʠʷʪʴ ʩʢʦʣʴ-ʥʠʙʫʜʴ ʩʫʱʝʩʪʚʝʥʥʦ ʥʘ 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʚ ʧʨʝʜʝʣʘʭ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʩʠ-

ʩʪʝʤʳ. 
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ʊʠʧ ʨʘʩʯʝʪʘ ï ʧʦʩʪʘʜʠʡʥʳʡ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʩʪʘʜʠʠ: 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʩʭʦʜʥʦʛʦ ʅɼʉ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʅɼʉ ʦʪ ʫʩʪʨʦʡʩʪʚʘ ʪʦʥʥʝʣʷ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʅɼʉ ʦʪ ʚʥʫʪʨʝʥʥʝʛʦ ʚʟʨʳʚʘ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʪʦʥʥʝʣʷ ʥʘ ʚʟʨʳʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʮʝʧʦʯʢʫ ʩʣʝʜʫʶʱʠʭ ʜʝʡ-

ʩʪʚʠʡ: 

Á ʦʧʨʝʜʝʣʠʪʴ ʥʘʧʨʷʞʝʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʦʪ ʦʩʦʙʦʛʦ ʩʦʯʝʪʘʥʠʷ ʥʘʛʨʫʟʦʢ 

(ʧʦʩʪʦʷʥʥʳʝ ʥʘʛʨʫʟʢʠ ʧʣʶʩ ʚʦʟʜʝʡʩʪʚʠʝ ʦʪ ʚʥʫʪ-

ʨʝʥʥʝʛʦ ʚʟʨʳʚʘ); 

Á ʫʪʦʯʥʠʪʴ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʪʦʥʥʝʣʷ ʥʘ ʦʩʥʦʚʝ 

ʜʝʪʘʣʴʥʦʛʦ ʥʝʣʠʥʝʡʥʦʛʦ ʨʘʩʯʝʪʘ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ; 

Á ʚʳʧʦʣʥʠʪʴ ʧʨʦʚʝʨʢʠ ʦʙʜʝʣʢʠ ʪʦʥʥʝʣʷ ʧʦ 

ʧʨʝʜʝʣʴʥʳʤ ʩʦʩʪʦʷʥʠʷʤ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʨʦʩʩʠʡʩʢʠʤʠ ʥʦʨʤʘʪʠʚ-

ʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ [10]. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ (ʨʠʩ. 2) ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʙʱʝʝ 

ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʪʝʭʥʠʯʝ-

ʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ midas 

GTS, ʢʦʪʦʨʳʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ 

ʨʘʩʯʝʪʦʚ. 

ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ ʵʪʘʧʘ ʠʩʩʣʝʜʫʝʪʩʷ, ʛʣʘʚʥʳʤ ʦʙ-

ʨʘʟʦʤ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʪʦʥʥʝʣʷ ʩ 

ʛʨʫʥʪʦʚʳʤ ʤʘʩʩʠʚʦʤ. ʆʙʜʝʣʢʘ ʪʦʥʥʝʣʷ ʨʘʟʙʠʚʘʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʛʨʫʙʦ, ʥʘ ʦʙʲʝʤʥʳʝ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ 

ʨʘʟʤʝʨʦʤ 0,25 ʤ.  

ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʦʢʘ-

ʟʳʚʘʝʪ ʛʣʫʙʠʥʘ ʟʘʣʦʞʝʥʠʷ ʪʦʥʥʝʣʷ. ʂʘʢ ʠʟʚʝʩʪʥʦ, 

ʯʝʤ ʙʦʣʴʰʝ ʛʣʫʙʠʥʘ ʟʘʣʦʞʝʥʠʷ, ʪʝʤ ʙʦʣʴʰʝ ʦʙʜʝ-

ʣʢʘ ʪʦʥʥʝʣʷ ʦʙʞʘʪʘ ʛʨʫʥʪʦʤ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʝʤ 

ʤʝʥʴʰʝ ʚʣʠʷʥʠʷ ʚʟʨʳʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʇʝʨʚʦʥʘ-

ʯʘʣʴʥʦ, ʛʣʫʙʠʥʘ ʟʘʣʦʞʝʥʠʷ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ 

3,0 ʤ. 

 

 
ʈʠʩ. 2. ʆʧʨʝʜʝʣʝʥʠʝ ʅɼʉ ʩʠʩʪʝʤʳ ʚ ʇʂ midas GTS NX 

 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ (ʨʠʩ. 3) ʚʳʧʦʣʥʷʝʪʩʷ ʫʪʦʯʥʝ-

ʥʠʝ ʅɼʉ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʪʦʥʥʝʣʷ. 

ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʨʝʟʫʣʴʪʘʪʳ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʠʤʧʦʨʪʠ-

ʨʫʶʪʩʷ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʜʣʷ ʥʝʣʠʥʝʡʥʳʭ 

ʨʘʩʯʝʪʦʚ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ midas FEA. ʆʙʜʝ-

ʣʢʘ ʪʦʥʥʝʣʷ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʦʙʲʝʤʥʳʝ ʢʦʥʝʯʥʳʝ 

ʵʣʝʤʝʥʪʳ ʨʘʟʤʝʨʦʤ 0,05 ʤ. ɸʨʤʘʪʫʨʘ ʟʘʜʘʝʪʩʷ ʚ 

ʚʠʜʝ ʩʪʝʨʞʥʝʚʳʭ ʂʕ, ʚʩʪʨʦʝʥʥʳʭ ʚ ʦʙʲʝʤʥʳʝ ʂʕ, 

ʤʦʜʝʣʠʨʫʶʱʠʝ ʙʝʪʦʥ.  

ɺʘʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʤʘʪʝʨʠʘʣʳ ʧʨʠ ʜʠʥʘʤʠʯʝ-

ʩʢʠʭ ʥʘʛʨʫʟʢʘʭ ʚʝʜʫʪ ʩʝʙʷ ʥʝ ʪʘʢ, ʢʘʢ ʧʨʠ ʩʪʘʪʠʯʝ-

ʩʢʠʭ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʨʠ ʨʘʩʯʝʪʝ ʥʘ ʦʩʦʙʦʝ ʩʦʯʝʪʘʥʠʝ 

ʥʘʛʨʫʟʦʢ ʧʨʦʯʥʦʩʪʥʳʝ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʧʘʨʘ-

ʤʝʪʨʳ ʤʘʪʝʨʠʘʣʦʚ (ʛʨʫʥʪʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʡ) ʫʤʥʦ-

ʞʘʶʪʩʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʝʨʝʭʦʜʥʳʝ ʢʦʵʬʬʠ-

ʮʠʝʥʪʳ. ʂʦʥʢʨʝʪʥʳʝ ʚʝʣʠʯʠʥʳ ʵʪʠʭ ʢʦʵʬʬʠʮʠʝʥ-

ʪʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʥʦʨʤʘʪʠʚʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠ 

ʟʘʣʦʞʝʥʳ ʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢ-

ʩʘʭ. 
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ʈʠʩ. 3. ʋʪʦʯʥʝʥʠʝ ʅɼʉ ʩʠʩʪʝʤʳ ʚ ʇʂ midas FEA 

 

ɺ ʭʦʜʝ ʨʘʩʯʝʪʦʚ ʚʪʦʨʦʛʦ ʵʪʘʧʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ, ʠʟ ʘʥʘʣʠʟʘ ʧʦʣʝʡ ʥʘʧʨʷʞʝʥʠʡ ʠ ʧʝʨʝʤʝʱʝʥʠʡ, ʥʘʠʙʦ-

ʣʝʝ ʦʧʘʩʥʳʝ (ʫʷʟʚʠʤʳʝ) ʤʝʩʪʘ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʪʦʥʥʝʣʷ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 4, ʢ ʪʘʢʠʤ ʤʝʩʪʘʤ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ 

ʫʛʣʦʚʳʝ ʟʦʥʳ, ʚ ʢʦʪʦʨʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘʧʨʷʞʝʥʠʡ ʥʘʠʙʦʣʴʰʘʷ. 

 

 
ʈʠʩ. 4. ʋʪʦʯʥʝʥʠʝ ʅɼʉ ʚ midas FEA. ɻʣʘʚʥʳʝ ʥʘʧʨʷʞʝʥʠʷ 

 

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʦʚʝʨʢʘ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʪʦʥʥʝʣʷ ʧʦ ʧʨʝʜʝʣʴʥʳʤ ʩʦʩʪʦ-

ʷʥʠʷʤ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ʃʠʨʘ-ʉɸʇʈ. ʇʨʠʤʝʨ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʝʥʠʷ ʪʘʢʦʡ ʧʨʦ-

ʚʝʨʢʠ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 5. ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʦʛʦ ʨʠʩʫʥʢʘ, ʧʨʠ ʟʘʜʘʥʥʳʭ ʥʘʛʨʫʟʢʘʭ, ʧʨʦʚʝʨʢʘ ʥʝ ʚʳʧʦʣʥʷ-

ʝʪʩʷ. 

 

 
ʈʠʩ. 5. ʇʨʦʚʝʨʢʘ ʦʙʜʝʣʢʠ ʧʦ I ʛʨʫʧʧʝ ʧʨʝʜʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ  

ʥʘ ʟʘʜʘʥʥʦʝ ʘʨʤʠʨʦʚʘʥʠʝ ʚ ʇʂ ʃʠʨʘ-ʉɸʇʈ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʦʚʦʛʦ ʤʘʩʩʠʚʘ ʥʘ ʅɼʉ 

ʩʠʩʪʝʤʳ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 6. 
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ʈʠʩ.6. ɺʣʠʷʥʠʝ ʛʨʫʥʪʦʚʳʭ ʫʩʣʦʚʠʡ ʥʘ ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʚ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʩʠʩʪʝʤʝ 

 

ʅʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʤʘʪʝʨʠʘʣʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ 

ʚʳʚʦʜʳ: 

Á ʈʝʟʫʣʴʪʘʪʳ ʧʝʨʚʳʭ ʜʚʫʭ ʨʘʩʯʝʪʥʳʭ ʵʪʘʧʦʚ 
ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤʠ ʷʚʣʷʶʪʩʷ ʫʛ-

ʣʦʚʳʝ ʟʦʥʳ ʪʦʥʥʝʣʷ, ʚ ʢʦʪʦʨʳʭ ʚʦʟʥʠʢʘʶʪ ʥʘʠʙʦʣʴ-

ʰʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʚʟʨʳʚʘ. 

Á ʇʨʦʚʝʨʢʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʪʦʥʥʝʣʷ ʥʘ ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʜʝʡʩʪʚʠʠ ʥʘʛʨʫʟʢʠ ʦʪ 

ʚʟʨʳʚʘ ʚʥʫʪʨʠ ʪʦʥʥʝʣʷ ʧʦʢʘʟʳʚʘʶʪ ʥʝʜʦʩʪʘʪʦʯ-

ʥʦʩʪʴ ʪʦʣʱʠʥʳ ʠ ʘʨʤʠʨʦʚʘʥʠʷ ʠʩʭʦʜʥʦʡ ʢʦʥʩʪʨʫʢ-

ʮʠʠ ʪʦʥʥʝʣʷ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʥʘ ʦʩʥʦʚʝ 

ʨʘʩʯʝʪʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʪʦʣʴʢʦ ʦʩʥʦʚʥʳʝ ʩʦʯʝʪʘʥʠʷ 

ʥʘʛʨʫʟʦʢ. 

Á ʎʝʣʴʥʦʩʝʢʮʠʦʥʥʘʷ ʦʙʜʝʣʢʘ ʧʝʨʝʛʦʥʥʦʛʦ 

ʪʦʥʥʝʣʷ ʤʝʪʨʦʧʦʣʠʪʝʥʘ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʚ ʯʘ-

ʩʪʠ ʟʘʱʠʪʳ ʦʪ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ ʦʙʨʫʰʝʥʠʷ. ɺ 

ʩʣʫʯʘʝ ʚʥʫʪʨʝʥʥʝʛʦ ʚʟʨʳʚʘ ʚ ʪʦʥʥʝʣʝ, ʧʨʦʛʨʝʩʩʠʨʫ-

ʶʱʝʝ ʦʙʨʫʰʝʥʠʝ ʝʛʦ ʵʣʝʤʝʥʪʦʚ ʠʩʢʣʶʯʝʥʦ ʢʦʥ-

ʩʪʨʫʢʪʠʚʥʦ, ʠ ʨʘʟʨʫʰʝʥʠʷ ʙʫʜʫʪ ʠʤʝʪʴ ʣʦʢʘʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ. 

Á ɸʚʪʦʨ ʨʘʙʦʪʳ ʧʨʝʜʣʘʛʘʝʪ ʫʩʠʣʷʪʴ (ʨʠʩ. 7) 
ʦʙʜʝʣʢʠ ʪʦʥʥʝʣʷ ʩ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʳ ʢʦʤʧʦʟʠʪ-

ʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [11]. 

 

 
ʈʠʩ. 7. ʇʦʣʥʦʝ ʠ ʯʘʩʪʠʯʥʦʝ ʫʩʠʣʝʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʎʉʆ ʤʝʪʨʦʧʦʣʠʪʝʥʘ 

 

Á ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʱʠʪʠʪʴ ʢʦʥʩʪʨʫʢʮʠʠ 

ʪʦʥʥʝʣʷ ʦʪ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʦʩʦʙʳʭ ʚʦʟʜʝʡʩʪʚʠʡ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʮʝʣʝ-

ʩʦʦʙʨʘʟʥʦ. ʆʜʥʘʢʦ, ʠʩʧʦʣʴʟʫʷ ʨʝʟʫʣʴʪʘʪʳ ʥʘʩʪʦʷ-

ʱʝʡ ʨʘʙʦʪʳ, ʢʦʥʩʪʨʫʢʮʠʠ ʪʦʥʥʝʣʷ ʤʦʞʥʦ ʫʩʠʣʠʪʴ, 

ʤʠʥʠʤʠʟʠʨʦʚʘʚ ʪʝʤ ʩʘʤʳʤ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜ-

ʩʪʚʠʷ. 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Kotlin. ʆʪʜʝʣʴʥʦʝ ʚʥʠ-

ʤʘʥʠʝ ʫʜʝʣʝʥʦ ʝʛʦ ʜʦʩʪʦʠʥʩʪʚʘʤ ʠ ʥʝʜʦʩʪʘʪʢʘʤ. ʊʘʢʞʝ ʥʘ ʧʨʠʤʝʨʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʤʦʜʫʣʷ çʇʦʣʫʯʝ-

ʥʠʝ ʜʘʥʥʳʭ ʩ ʩʝʨʚʝʨʘè ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʨʘʚʥʝʥʠʝ Java ʠ Kotlin. 

Abstract. 

The article discusses the features and perspectives of the Kotlin programming language. Special attention is 

paid to its advantages and disadvantages. Also, by the example of the program code of the module ñReceive data 

from the serverò, a comparison is presented Java and Kotlin. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Java, Kotlin, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, Google, Android. 
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ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʥʘ ʪʘʢʠʭ 

ʷʟʳʢʘʭ ʢʘʢ Java, PHP, JavaScript, C#, Python, Ruby, 

C++. ʆʜʥʘʢʦ ʩ ʨʦʩʪʦʤ ʧʦʪʨʝʙʥʦʩʪʠ ʚʦ ʚʩʝ ʙʦʣʝʝ 

ʩʣʦʞʥʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ, ʥʘ ʨʳʥʢʝ IT ʩʦʟʜʘʶʪʩʷ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʦʚʳʭ 

ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʝʜʣʘʛʘʶʪ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʜʣʷ ʧʨʦʩʪʦʡ ʨʘʟʨʘʙʦʪʢʠ 

ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʬʝʚʨʘʣʝ 2012 ʛ. JetBrains ʧʨʝʜʩʪʘ-

ʚʠʣʠ ʤʠʨʫ ʥʦʚʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ Java 

Virtual Machine - Kotlin. ʀʤʝʥʥʦ ʵʪʘ ʢʦʤʧʘʥʠʷ ʨʘʟʨʘ-

ʙʘʪʳʚʘʝʪ ʵʣʝʤʝʥʪʳ ʧʘʢʝʪʘ Android Studio, ʢʦʪʦʨʳʤ 

ʧʦʣʴʟʫʶʪʩʷ ʨʘʟʨʘʙʦʪʯʠʢʠ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ 

ʜʣʷ ʩʤʘʨʪʬʦʥʦʚ ʧʦʜ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ Android 

[1]. 

ʉʦʛʣʘʩʥʦ ʟʘʷʚʣʝʥʠʷʤ ʩʦʟʜʘʪʝʣʝʡ ʷʟʳʢʘ, Kotlin 

ʜʦʣʞʝʥ ʫʧʨʦʩʪʠʪʴ ʨʘʟʨʘʙʦʪʢʫ, ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʠ 

ʩʨʝʜʩʪʚʘ, ʧʦʪʨʘʯʝʥʥʳʝ ʥʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, 

ʫʤʝʥʴʰʠʪʴ ʦʙʲʝʤ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ, ʧʨʝʜʦʩʪʘʚʠʪʴ 

ʫʜʦʙʥʳʡ ʠ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʩʠʥʪʘʢʩʠʩ. ʊʘʢʞʝ 

Kotlin ʩʧʦʩʦʙʝʥ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʠʥʪʝʛʨʠʨʦ-

ʚʘʪʴʩʷ ʚ ʩʫʱʝʩʪʚʫʶʱʫʶ, ʩʦʟʜʘʚʘʝʤʫʶ ʛʦʜʘʤʠ, 

çʵʢʦʩʠʩʪʝʤʫè Java, ʯʪʦ ʧʦʟʚʦʣʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʝ-

ʶʱʠʝʩʷ Java-ʨʘʟʨʘʙʦʪʢʠ ʚ ʥʦʚʳʭ Kotlin ʧʨʦʝʢʪʘʭ 

[2]. 

ʉʝʛʦʜʥʷ ʧʘʢʝʪ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤ ʷʚʣʷʝʪʩʷ 

ʦʬʠʮʠʘʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ Google. Kotlin ʫʞʝ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʥʘʧʠʩʘʥʠʷ Android-ʧʨʠʣʦʞʝ-

ʥʠʡ. ʆʬʠʮʠʘʣʴʥʘʷ ʧʦʜʜʝʨʞʢʘ Google ʩʦʟʜʘʝʪ ʦʛʨʦʤ-

ʥʳʡ ʩʪʠʤʫʣ ʜʣʷ ʝʛʦ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. ʅʦʚʳʡ 

ʷʟʳʢ ʜʦʙʘʚʣʷʝʪ ʤʥʦʞʝʩʪʚʦ ʬʫʥʢʮʠʡ, ʠʜʝʠ ʧʦ ʬʫʥʢʮʠ-
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ʦʥʘʣʴʥʦʤʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʠ ʜʨʫʛʠʝ ʫʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʷ ʚ Java. 

ʂ ʥʘʯʘʣʫ 2017 ʛ. Kotlin ʙʳʣ ʠʟʚʝʩʪʝʥ ʪʦʣʴʢʦ ʚ 

ʫʟʢʠʭ ʢʨʫʛʘʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ʗʟʳʢ ʩʦʟʜʘʚʘʣʩʷ ʩ 

2010 ʛʦʜʘ ʠ ʧʫʙʣʠʯʥʦ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʠʶʣʝ 2011 

ʛ. ʀʩʭʦʜʥʳʡ ʢʦʜ ʙʳʣ ʦʪʢʨʳʪ ʚ ʬʝʚʨʘʣʝ 2012, ʪʘʢʞʝ 

ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʙʳʣ ʚʳʧʫʱʝʥ milestone 1, ʩʦʜʝʨʞʘ-

ʱʠʡ ʧʣʘʛʠʥ ʜʣʷ IDEA. ɺ ʠʶʥʝ - milestone 2 ʩ ʧʦʜ-

ʜʝʨʞʢʦʡ Android. ɺ ʜʝʢʘʙʨʝ 2012 ʛ. ʚʳʰʝʣ 

milestone 4 ʠ ʦʙʝʩʧʝʯʠʣ ʧʦʜʜʝʨʞʢʫ Java. ʇʦ ʩʦʩʪʦ-

ʷʥʠʶ ʥʘ ʥʦʷʙʨʴ 2015 ʛ. ʦʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʷʟʳʢʘ ʙʳʣʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʳ. ɺ ʜʝʢʘʙʨʝ 2015 ʛʦʜʘ 

ʧʦʷʚʠʣʩʷ ʨʝʣʠʟ-ʢʘʥʜʠʜʘʪ ʚʝʨʩʠʠ 1.0, ʘ 15 ʬʝʚʨʘʣʷ 

2016 ʩʦʩʪʦʷʣʩʷ ʨʝʣʠʟ ʚʝʨʩʠʠ 1.0  

ʆʜʥʘʢʦ ʦʩʦʙʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʷʟʳʢ ʧʦʣʫʯʠʣ ʚ 

ʤʘʝ 2017 ʛʦʜʘ, ʢʦʛʜʘ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ Google I/O 

2017 ʦʙʲʷʚʠʣʠ, ʯʪʦ Kotlin ʙʫʜʝʪ ʚʢʣʶʯʝʥ ʚ ʩʧʠʩʦʢ 

ʦʬʠʮʠʘʣʴʥʦ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʷʟʳʢʦʚ ʜʣʷ ʨʘʟʨʘ-

ʙʦʪʢʠ Android-ʧʨʠʣʦʞʝʥʠʡ. 

ʉʦʛʣʘʩʥʦ ʦʪʯʝʪʫ Realm, ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʤʦ-

ʙʠʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʠ, ʵʪʦʪ ʘʥʦʥʩ ʧʦʚʳʩʠʣ ʨʝʡʪʠʥʛʠ 

Kotlin ʙʦʣʴʰʝ, ʯʝʤ ʚʜʚʦʝ. ɼʦʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʷʟʳʢʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ Android-ʧʨʠʣʦʞʝʥʠʡ ʫʚʝʣʠ-

ʯʠʣʘʩʴ ʩ 7,4% ʚ ʤʘʝ (ʜʦ ʢʦʥʬʝʨʝʥʮʠʠ) ʜʦ 14,7% (ʚ 

ʢʦʥʮʝ ʩʝʥʪʷʙʨʷ 2017 ʛʦʜʘ). ɽʩʣʠ ʪʘʢʠʝ ʪʝʤʧʳ ʨʦʩʪʘ 

ʩʦʭʨʘʥʷʪʩʷ, ʪʦ Kotlin ʜʦʩʪʠʛʥʝʪ 51% ʨʳʥʢʘ Android 

- ʨʘʟʨʘʙʦʪʢʠ ʫʞʝ ʢ ʩʝʨʝʜʠʥʝ 2019 (ʩʤ. ʨʠʩ. 1). 

 

 
ʈʠʩ. 1 ɼʠʥʘʤʠʢʘ ʧʦʧʫʣʷʨʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Kotlin [3]  

 

ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ Kotlin ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ɻʝʨʤʘʥʠʠ, ʗʧʦʥʠʠ, ʀʥʜʠʠ, ʉʐɸ ʠ 

ɹʨʘʟʠʣʠʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʢʣʶʯʝʚʳʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ Kotlin.  

Kotlin ʧʨʝʢʨʘʩʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠ-

ʣʦʞʝʥʠʡ Android, ʦʙʣʘʜʘʝʪ ʚʩʝʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʷʟʳʢʘ ʜʣʷ ʧʣʘʪʬʦʨʤʳ Android ʙʝʟ ʚʚʝ-

ʜʝʥʠʷ ʥʦʚʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʘ ʠʤʝʥʥʦ: 

- ʩʦʚʤʝʩʪʠʤʦʩʪʴ: Kotlin ʧʦʣʥʦʩʪʴʶ ʩʦʚʤʝʩʪʠʤ ʩ 

JDK 6, ʧʦʵʪʦʤʫ ʧʨʠʣʦʞʝʥʠʷ Kotlin ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʥʘ 

ʩʪʘʨʳʭ ʫʩʪʨʦʡʩʪʚʘʭ Android ʙʝʟ ʧʨʦʙʣʝʤ. ʀʥʩʪʨʫʤʝʥʪ 

Kotlin ʧʦʣʥʦʩʪʴʶ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚ Android Studio ʠ 

ʩʦʚʤʝʩʪʠʤ ʩ ʩʠʩʪʝʤʦʡ Android build; 

- ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ: ʧʨʠʣʦʞʝʥʠʝ ʥʘ Kotlin ʨʘ-

ʙʦʪʘʝʪ ʪʘʢ ʞʝ ʙʳʩʪʨʦ, ʢʘʢ ʵʢʚʠʚʘʣʝʥʪʥʳʡ Java. ʉʪʨʫʢ-

ʪʫʨʘ ʙʘʡʪ-ʢʦʜʘ Kotlin ʧʦʯʪʠ ʠʜʝʥʪʠʯʥʘ ʩʪʨʫʢʪʫʨʝ 

Java, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʣʦʞʝʥʠʶ ʧʦʜʜʝʨʞʠʚʘʪʴ ʘʥʘ-

ʣʦʛʠʯʥʫʶ ʩʢʦʨʦʩʪʴ. ʅʦ ʧʨʠ ʵʪʦʤ Kotlin ʩʧʦʩʦʙʝʥ ʧʦʜ-

ʜʝʨʞʠʚʘʪʴ ʚʩʪʨʦʝʥʥʳʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʢʦʜʫ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʣʷʤʙʜʘ ʚʳʨʘʞʝʥʠʷ, ʨʘʙʦʪʘʪʴ 

ʙʳʩʪʨʝʝ, ʯʝʤ ʪʦʪ, ʢʦʪʦʨʳʡ ʥʘʧʠʩʘʥ ʥʘ Java. ʅʘʧʨʠʤʝʨ, 

ʢʣʘʩʩ, ʩʦʩʪʦʷʱʠʡ ʠʟ 50 ʩʪʨʦʢ ʢʦʜʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

Java, ʤʦʞʝʪ ʙʳʪʴ ʥʘʧʠʩʘʥ ʪʦʣʴʢʦ ʦʜʥʦʡ ʩʪʨʦʢʦʡ 

Kotlin; 

- ʦʧʝʨʘʪʠʚʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ: ʂʦʪʣʠʥ 100% ʩʦʚ-

ʤʝʩʪʠʤ ʩ Java, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʩʫʱʝ-

ʩʪʚʫʶʱʠʝ ʙʠʙʣʠʦʪʝʢʠ Android ʚ ʧʨʦʛʨʘʤʤʝ Kotlin. 

ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʙʨʘʙʦʪʢʫ ʘʥʥʦʪʘʮʠʡ, ʙʣʘʛʦʜʘʨʷ 

ʵʪʦʤʫ, ʪʘʢʞʝ ʜʦʩʪʫʧʥʘ ʧʨʠʚʷʟʢʘ ʜʘʥʥʳʭ ʠ Dagger; 

- ʚʨʝʤʷ ʢʦʤʧʠʣʷʮʠʠ: Kotlin ʧʦʜʜʝʨʞʠʚʘʝʪ ʵʬʬʝʢ-

ʪʠʚʥʫʶ ʢʦʤʙʠʥʠʨʦʚʘʥʥʫʶ ʧʦʵʪʘʧʥʫʶ ʢʦʤʧʠʣʷʮʠʶ, 

ʪʘʢ ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʘʢʣʘʜʥʳʭ ʨʘʩ-

ʭʦʜʦʚ ʥʘ ʯʠʩʪʳʝ ʩʙʦʨʢʠ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʙʦʨʢʠ 

ʦʙʳʯʥʦ ʩʪʘʥʦʚʷʪʩʷ ʙʳʩʪʨʳʤʠ ʠ ʙʳʩʪʨʝʝ, ʯʝʤ ʩ Java. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʜʣʷ ʝʱʝ ʙʦʣʴʰʝʛʦ ʫʜʦʙʩʪʚʘ ʥʘʧʠ-

ʩʘʥʠʷ ʢʦʜʘ ʧʦʜ ʆʉ Android, ʢʦʤʧʘʥʠʝʡ JetBrains ʩʦ-

ʟʜʘʥʘ ʙʠʙʣʠʦʪʝʢʘ çKotlin Android Extensionsè. ʆʥʘ 

ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʦʜʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʢʦʪʦ-

ʨʳʡ ʜʝʢʣʘʨʠʨʫʝʪʩʷ ʚ XML ʬʘʡʣʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʢʘ-

ʟʘʪʴʩʷ ʦʪ ʤʝʪʦʜʘ findViewById, ʢʦʪʦʨʳʡ ʚʩʝʛʜʘ ʙʳʣ 

ʠʩʪʦʯʥʠʢʦʤ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʦʰʠʙʦʢ ʠ ʥʝʢʦʨʨʝʢʪʥʦʛʦ 

ʢʦʜʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʧʨʝʠʤʫʱʝ-

ʩʪʚʘ Kotlin ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ, ʦʥ ʪʨʝʙʫʝʪ ʤʝʥʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʠʥʠʡ 

ʢʦʜʘ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʤ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ Java. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʫʣʫʯʰʘʝʪʩʷ ʯʠ-

ʪʘʙʝʣʴʥʦʩʪʴ ʢʦʜʘ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʦʙʨʘʙʦʪʢʠ, ʩʥʠ-

ʞʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʰʠʙʦʢ ʧʨʠ ʥʘʧʠ-

ʩʘʥʠʠ ʢʦʜʘ ʝʱʝ ʥʘ ʵʪʘʧʝ ʢʦʤʧʠʣʷʮʠʠ. 

ɺ ʪʘʙʣ. 1 ʧʨʠʚʝʜʝʥʳ ʩʨʘʚʥʝʥʠʷ ʙʣʦʢʦʚ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʢʦʜʘ Java ʠ Kotlin. 
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ʊʘʙʣʠʮʘ 1  

ʇʨʠʤʝʨ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʤʦʜʫʣʷ çʇʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʩ ʩʝʨʚʝʨʘè 

ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʥʘ ʷʟʳʢʝ Java ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʥʘ ʷʟʳʢʝ Kotlin 

@SerializedName("id")  

@Expose  

private String id;  

@SerializedName("name")  

@Expose  

private String name;  

@SerializedName("symbol")  

@Expose  

private String symbol;  

@SerializedName("rank")  

@Expose  

private String rank;  

@SerializedName("priceEth")  

@Expose  

private String priceEth;  

@SerializedName("priceBtc")  

@Expose  

private String priceBtc;  

@SerializedName("volume")  

@Expose  

private String volume;  

public String getId() {  

return id;}  

public void setId(String id) {  

this.id = id;}  

public String getName() {  

return name;}  

public void setName(String name) {  

this.name = name;}  

public String getSymbol() {  

return symbol;}  

public void setSymbol(String symbol) {  

this.symbol = symbol;}  

public String getRank() {  

return rank;}  

public void setRank(String rank) {  

this.rank = rank;}  

public String getPriceEth() {  

return priceEth;}  

public void setPriceEth(String priceEth) {  

this.priceEth = priceEth;}  

public String getPriceBtc() {  

return priceBtc;}  

public void setPriceBtc(String priceBtc) {  

this.priceBtc = priceBtc;}  

public String getVolume() {  

return volume;}  

public void setVolume(String volume) {  

this.volume = volume;}  

data class Item(@SerializedName("id") 

@Expose var id: String?, 

@SerializedName("name") 

@Expose var name: String?, 

@SerializedName("symbol") 

@Expose var symbol: String?, 

@SerializedName("rank") 

@Expose var rank: String?, 

@SerializedName("priceEth") 

@Expose var priceEth: String?, 

@SerializedName("priceBtc") 

@Expose var priceBtc: String?, 

@SerializedName("volume") 

@Expose var volume: String?, 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʠ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ Kotlin: ʦʥ ʠʤʝʝʪ ʤʝʥʴʰʫʶ 

ʩʢʦʨʦʩʪʴ ʢʦʤʧʠʣʷʮʠʠ; ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ (ʥʘʧʨʠʤʝʨ, 

Android Studio) ʨʘʙʦʪʘʝʪ ʤʝʜʣʝʥʥʝʝ ʩ Kotlin. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʚʦʜʷ ʠʪʦʛʠ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. Kotlin ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʦ ʩʧʨʦʝʢʪʠ-

ʨʦʚʘʥʥʳʤ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʠʤʝʝʪ ʣʘʢʦʥʠʯ-

ʥʳʡ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʩʠʥʪʘʢʩʠʩ, ʢʘʢ ʠ Scala, 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʰʠʨʦʢʠʡ ʬʫʥʢʮʠʦʥʘʣ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. Kotlin ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴ-

ʟʦʚʘʥ ʚ ʧʨʦʝʢʪʘʭ ʚʤʝʩʪʝ ʩ Java ʠ Java-ʬʨʝʡʤʚʦʨʢʘʤʠ, ʦʥ 

ʪʘʢʞʝ ʠʤʝʝʪ ʭʦʨʦʰʫʶ ʧʦʜʜʝʨʞʢʫ ʩʨʝʜ ʨʘʟʨʘʙʦʪʢʠ, ʪʘ-

ʢʠʭ ʢʘʢ Android Studio ʠ IntelliJ IDEA. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ Kotlin ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʪʝʥʜʝʥʮʠʠ 

ʨʘʟʚʠʪʠʷ ʠ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʦ 

ʠʭ ʝʱʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʵʢʩʧʝʨʪʘʤʠ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʥʝ ʨʝ-

ʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ Kotlin ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚ-

ʥʦʛʦ ʷʟʳʢʘ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʠ ʩʣʦʞʥʳʭ 
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ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʳʭ ʩʠʩʪʝʤ, ʧʦʩʢʦʣʴʢʫ ʤʦʞʥʦ ʩʪʦʣʢ-

ʥʫʪʴʩʷ ʩ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʤʠ ʩʣʦʞʥʦʩʪʷʤʠ ʚ ʨʘʟʨʘ-

ʙʦʪʢʝ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʨʘʥʥʠʤ ʵʪʘʧʦʤ ʨʘʟʚʠʪʠʷ 

ʷʟʳʢʘ, ʥʝʭʚʘʪʢʦʡ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, 

ʠ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʩʪʦʨʦʥʥʠʭ ʙʠʙʣʠʦ-

ʪʝʢ ʠ ʬʨʝʡʤʚʦʨʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʫʯʠʪʳʚʘʷ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʷʟʳʢʘ ʠ ʭʦʨʦʰʫʶ 

ʧʦʜʜʝʨʞʢʫ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʨʝʜ ʨʘʟʨʘʙʦʪʢʠ, ʨʝʢʦ-

ʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʷʟʳʢ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʧʨʦʝʢʪʦʚ, 

ʢʦʪʦʨʳʝ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʜʣʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʧʦʜʜʝʨʞʢʠ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʷʟʳʢʦʤ Java ʜʣʷ ʥʘʧʠʩʘʥʠʷ 

ʥʝ ʙʠʟʥʝʩ-ʢʨʠʪʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ. 
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PASTRY BAKING IN A CLOSED FORM  

 

ɸʥʥʦʪʘʮʠʷ. 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʦʮʝʩʩʘ ʚʳʧʝʯʢʠ ʢʘʟʘʭʩʢʠʭ ʣʝʧʝʰʝʢ ʚ ʟʘʢʨʳʪʦʡ ʬʦʨʤʝ. 

ʆʧʨʝʜʝʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʞʠʤʳ ʧʨʦʮʝʩʩʘ ʚʳʧʝʯʢʠ.  

Abstract. 

The article is devoted to the study of the process of cooking Kazakh bread indoor facility. The optimal modes 

of the cooking process are determined.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʮʠʦʥʘʣʴʥʳʝ ʣʝʧʝʰʢʠ, ʨʝʞʠʤʳ ʚʳʧʝʯʢʠ. 

Key words: national flatbreads, cooking modes. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʟʜʘʶʪʩʷ ʤʥʦʛʦ ʤʘʣʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʚʳʨʘʙʦʪʢʝ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ 

ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʧʫʩʢ ʨʘʩʰʠʨʝʥʥʦʛʦ ʘʩ-

ʩʦʨʪʠʤʝʥʪʘ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʭʣʝʙʥʳʭ ʠʟʜʝʣʠʡ. ɺ ʂʘʟʘʭʩʪʘʥʝ ʢʨʦʤʝ ʩʨʝʜʥʝʘʟʠʘʪ-

ʩʢʠʭ ʣʝʧʝʰʝʢ ʚʳʧʝʢʘʝʤʳʭ ʚ ʪʘʥʜʳʨʝ ʨʘʧʨʦʩʪʨʘʥʝʥ 

ʧʝʯʝʥʳʡ ʭʣʝʙ ʚ ʚʠʜʝ ʣʝʧʝʰʝʢ ʠ ʥʘʟʳʚʘʝʤʳʡ ʪʘʙʘ 

ʥʘʥ. ʆʥʠ ʚʳʧʝʢʘʶʪʩʷ ʩ ʩʧʝʮʠʘʣʴʥʳʭ ʯʫʛʫʥʥʳʭ ʩʢʦ-

ʚʦʨʦʜʘʭ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʣʦʪʥʦ ʜʨʫʛ ʢ ʜʨʫʛʫ [1,2].  

ʍʣʝʙʦʧʝʢʘʨʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʨʝʩʧʫʙʣʠʢʠ 

ʧʦʢʘ ʥʝ ʜʦʙʠʣʘʩʴ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʥʝʢʦʪʦʨʳʭ ʚʠ-

ʜʦʚ ʠʟʜʝʣʠʡ ʧʨʠ ʤʘʩʩʦʚʦʡ ʚʳʨʘʙʦʪʢʝ, ʯʪʦ ʩʚʷʟʘʥʦ 

ʩʦ ʩʣʦʞʥʦʩʪʴʶ ʠ ʤʥʦʛʦʬʘʟʥʦʩʪʴʶ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʩ ʪʨʫʜʥʦʩʪʴʶ ʝʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʳʩʦʢʦʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ɼʣʷ ʨʘʩʰʠʨʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʥʘʮʠʦʥʘʣʴʥʳʭ ʭʣʝʙʥʳʭ ʠʟʜʝʣʠʡ ʥʝʦʙʭʦʜʠʤʘ 

ʪʝʭʥʦʣʦʛʠʷ, ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʘʷ ʢ ʪʨʘʜʠʮʠ-

ʦʥʥʦʡ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠʤʝʥʠʤʘʷ ʚ ʫʩʣʦʚʠʷʭ ʩʦ-

ʚʨʝʤʝʥʥʦʛʦ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʠ 

ʵʪʦʤ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʧʝʯʢʠ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ, ʠʤʝʶ-

ʱʝʡ ʙʦʣʴʰʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ.  

ɺʳʧʝʯʢʘ ï ʟʘʢʣʶʯʠʪʝʣʴʥʘʷ ʩʪʘʜʠʷ ʧʨʠʛʦʪʦʚʣʝ-

ʥʠʷ ʭʣʝʙʥʳʭ ʠʟʜʝʣʠʡ. ɺ ʧʨʦʮʝʩʩʝ ʚʳʧʝʯʢʠ ʚʥʫʪʨʠ 

https://medium.com/@skywellsoftware/kotlin-vs-java-what-to-choose-for-android-development-89674760988a
https://medium.com/@skywellsoftware/kotlin-vs-java-what-to-choose-for-android-development-89674760988a
https://medium.com/@skywellsoftware/kotlin-vs-java-what-to-choose-for-android-development-89674760988a


ζColloquium - journal Ȼ#10(34),2019 / TECHNICAL SCIENCE 117 

 

ʪʝʩʪʦʚʦʡ ʟʘʛʦʪʦʚʢʠ ʧʨʦʪʝʢʘʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʠʢ-

ʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ, ʬʠʟʠʯʝʩʢʠʝ ʠ 

ʢʦʣʣʦʠʜʥʳʝ ʧʨʦʮʝʩʩʳ. ɺʩʝ ʠʟʤʝʥʝʥʠʷ ʠ ʧʨʦʮʝʩʩʳ, 

ʧʨʝʚʨʘʱʘʶʱʠʝ ʪʝʩʪʦ ʚ ʛʦʪʦʚʳʡ ʭʣʝʙ.  

ʇʨʠ ʚʳʧʝʯʢʝ ʣʝʧʝʰʝʢ ʚ ʟʘʢʨʳʪʦʡ ʬʦʨʤʝ ʧʨʦ-

ʮʝʩʩ ʚʳʧʝʯʢʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʘʞ-

ʥʝʡʰʠʝ ʵʪʘʧʳ: ʥʘʛʨʝʚʘʥʠʝ ʪʝʩʪʘ, ʦʙʨʘʟʦʚʘʥʠʝ ʭʣʝʙ-

ʥʦʡ ʢʦʨʢʠ , ʧʝʨʝʤʝʱʝʥʠʝ ʚʣʘʛʠ ʚʥʫʪʨʠ ʪʝʩʪʘ, ʦʙʨʘ-

ʟʦʚʘʥʠʝ ʤʷʢʠʰʘ, ʧʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʷʪ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ ʢʦʣʣʦʠʜʥʳʝ ʧʨʦʮʝʩʩʳ.  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʚʳʧʝʯʢʠ ʣʝʧʝʰʝʢ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʩʦʩʪʦ-

ʷʱʘʷ ʠʟ ʜʚʫʭ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʬʦʨʤ ʰʘʨʥʠʨʥʦ ʟʘ-

ʢʨʝʧʣʝʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ. ʌʦʨʤʳ ʥʘʛʨʝʚʘʶʪʩʷ ʧʨʠ 

ʧʦʤʦʱʠ ʟʘʢʨʝʧʣʝʥʥʳʭ ʥʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʵʣʝʢʪʨʠ-

ʯʝʩʢʠʭ ʊʕʅʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʝʪʩʷ ʟʘʢʨʳʪʘʷ 

ʧʝʢʘʨʥʘʷ ʢʘʤʝʨʘ.  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚʳʧʝʯʢʠ ʣʝʧʝʰʝʢ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʚʢʣʶʯʘʶʪʩʷ ʊʕʅʳ ʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʬʦʨʤ ʥʘʛʨʝʚʘʶʪʩʷ , ʦʪʬʦʨʤʦʚʘʥʥʘʷ 

ʪʝʩʪʦʚʘʷ ʟʘʛʦʪʦʚʢʘ ʫʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʥʠʞʥʝʡ ʬʦʨʤʳ, ʧʣʦʪʥʦ ʟʘʢʨʳʚʘʶʪʩʷ ʬʦʨʤʳ, ʧʨʦ-

ʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʚʳʧʝʯʢʠ , ʢʦʛʜʘ ʧʨʦʮʝʩʩ ʟʘʢʘʥʯʠ-

ʚʘʝʪʩʷ ʦʪʢʨʳʚʘʶʪʩʷ ʬʦʨʤʳ ʠ ʠʟʚʣʝʢʘʝʪʩʷ ʛʦʪʦʚʘʷ 

ʣʝʧʝʰʢʘ.  

ʊʝʧʣʦ ʠʟ ʛʦʨʷʯʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʝʨʝʜʘʝʪʩʷ ʢ 

ʪʝʩʪʦʚʦʡ ʟʘʛʦʪʦʚʢʝ ʢʘʢ ʢʦʥʜʫʢʮʠʝʡ, ʪʘʢ ʠ ʠʟʣʫʯʝ-

ʥʠʝʤ, ʠ ʢʦʥʚʝʢʮʠʝʡ. ʊʝʧʣʦ ʢʦʥʜʫʢʮʠʝʡ ʪʝʩʪʦʚʦʡ ʟʘ-

ʛʦʪʦʚʢʝ ʧʝʨʝʜʘʝʪʩʷ ʦʪ ʧʦʚʝʨʭʥʦʩʪʝʡ ʬʦʨʤ, ʘ ʠʟʣʫ-

ʯʝʥʠʝʤ ʠ ʢʦʥʚʝʢʮʠʝʡ ʧʝʨʝʜʘʝʪʩʷ ʪʝʧʣʦ ʦʪ ʚʝʨʭʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʦʪ ʥʘʛʨʝʪʦʡ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ, ʟʘ-

ʧʦʣʥʷʶʱʝʡ ʧʝʢʘʨʥʫʶ ʢʘʤʝʨʫ. ɼʣʷ ʚʳʷʩʥʝʥʠʷ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦʡ ʨʦʣʠ ʧʝʨʝʜʘʯʠ ʪʝʧʣʘ ʚʳʧʝʢʘʝʤʦʤʫ ʭʣʝʙʫ 

ʢʘʞʜʳʤ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʩʧʦʩʦʙʦʚ ʧʝʨʝ-

ʜʘʯʠ ʪʝʧʣʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚʳʧʝʯʢʠ ʣʝʧʝʰʝʢ ʠʟʤʝ-

ʨʷʣʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʚ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʢʦʨʢʝ, ʮʝʥ-

ʪʨʘ ʤʷʢʠʰʘ ʣʝʧʝʰʝʢ ʩ ʧʦʤʦʱʴʶ ʭʨʦʤʝʣʴ - ʢʦʧʝʣʝ-

ʚʦʡ ʪʝʨʤʦʧʘʨʳ ʠ ʮʠʬʨʦʚʦʛʦ ʚʦʣʴʪʤʝʪʨʘ. ʂʘʯʝʩʪʚʦ 

ʚʳʧʝʯʝʥʥʦʛʦ ʭʣʝʙʘ ʦʮʝʥʠʚʘʣʠ ʤʝʪʦʜʘʤʠ, ʨʝʢʦʤʝʥ-

ʜʦʚʘʥʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ.  

ʊʝʩʪʦ ʜʣʷ ʣʝʧʝʰʝʢ ʛʦʪʦʚʠʣʠ ʦʧʘʨʥʳʤ ʩʧʦʩʦ-

ʙʦʤ ʠʟ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ I ʩʦʨʪʘ, ʠʤʝʶʱʝʡ ʚʣʘʞ-

ʥʦʩʪʴ 13%, ʢʠʩʣʦʪʥʦʩʪʴ 3,4Á, ʩʦʜʝʨʞʘʥʠʝ ʢʣʝʡʢʦ-

ʚʠʥʳ 29,5%. ɺʣʘʞʥʦʩʪʴ ʪʝʩʪʘ ʩʦʩʪʘʚʣʷʣʘ 44,5%, 

ʤʘʩʩʘ ʪʝʩʪʦʚʦʡ ʟʘʛʦʪʦʚʢʠ 200 - 250 ʛ.  

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʇʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴ ʚʳʧʝʯʢʠ, ʤʠʥ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʚʝʨʭʥʡ ʢʦʨʢʠ, 0ʉ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʥʠʞʥʝʡ ʢʦʨʢʠ, 0ʉ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʮʝʥʪʨʘ ʤʷʢʠʰʘ, 0ʉ 

ʇʨʠʤʝʯʘʥʠʝ 

0 25 25 25 ʉʚʝʪʣʘʷ ʧʦʚʝʨʭ-

ʥʦʩʪʴ ʢʦʨʢʠ 1 40 30 27 

2 60 35 30 

3 80 45 35 

4 95 55 45 

5 105 65 53 

6 115 75 60 ɺʝʨʭʥʷʷ ʢʦʨʢʘ 

ʞʝʣʪʘʷ 7 125 80 65 

8 130 85 70 

9 140 95 80 

10 145 100 84 

11 150 105 85 

12 155 110 90 ɺʝʨʭʥʷʷ ʢʦʨʢʘ 

ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝ-

ʚʘʷ 
13 160 110 94 

14 160 115 96 

15 160 120 98 

 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʳʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʦ-

ʮʝʩʩ ʚʳʧʝʯʢʠ ʣʝʧʝʰʝʢ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʜʚʫʭ ʵʪʘ-

ʧʦʚ: ʧʝʨʚʳʡ ʠʥʪʝʥʩʠʚʥʳʡ ʧʨʦʛʨʝʚ ʪʝʩʪʦʚʦʡ ʟʘʛʦ-

ʪʦʚʢʠ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʥʝʡ ʧʦʚʳʰʘʝʪʩʷ ʜʦ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʛʦʪʦʚʥʦʩʪʠ (90...960ʉ), ʥʦ ʤʷʢʠʰ ʦʩʪʘʝʪʩʷ 

ʝʱʝ ʥʝʧʨʦʧʝʯʝʥʥʳʤ, ʚʪʦʨʦʡ -ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʪʝʩʪʝ 

ð ʭʣʝʙʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʦʟʨʘʩʪʘʝʪ ʠ ʦʩʪʘʝʪʩʷ ʨʘʚ-

ʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʛʦʪʦʚʥʦʩʪʠ, ʤʷʢʠʰ ʞʝ ʧʨʦʧʝʢʘ-

ʝʪʩʷ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʇʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴ ʧʝʨʚʦʛʦ ʧʝʨʠʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 8ï10 ʤʠʥ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʪʦʨʦʛʦ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝ-

ʜʝʣʘʭ 2ï4 ʤʠʥ, ʪ. ʝ. ʤʦʱʥʦʩʪʠ ʚ ʦʩʥʦʚʥʦʤ ʟʘʪʨʘʯʠ-

ʚʘʝʪʩʷ ʥʘ ʥʘʛʨʝʚ ʪʝʩʪʦʚʦʡ ʟʘʛʦʪʦʚʢʠ ʜʦ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʛʦʪʦʚʥʦʩʪʠ. ɺ ʧʝʨʚʦʤ ʧʝʨʠʦʜʝ ʚʳʧʝʯʢʠ ʧʨʦ-

ʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚʳʩʦʪʳ ʢʨʘʷ 

ʣʝʧʝʰʝʢ (ʥʘ 3ï 5 ʤʤ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʦ ʚʪʦʨʦʤ ð 

ʚʩʝʛʦ ʣʠʰʴ ʥʘ 1 ï 1,5 ʤʤ. ɻʦʪʦʚʘʷ ʣʝʧʝʰʢʘ ʧʦʣʫʯʘ-

ʝʪʩʷ ʯʝʨʝʟ 10, 12 ʠ 15 ʤʠʥ ʦʪ ʥʘʯʘʣʘ ʚʳʧʝʯʢʠ ʧʨʠ 

ʟʘʛʨʫʟʢʝ ʧʝʢʘʨʥʦʡ ʢʘʤʝʨʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 150, 200 

ʠ 250 ʛ. ɼʘʣʴʥʝʡʰʠʡ ʥʘʛʨʝʚ ʚʦ ʚʩʝʭ ʪʨʝʭ ʩʣʫʯʘʷʭ 

ʧʨʠʚʦʜʠʪ ʢ ʦʙʝʟʚʦʞʠʚʘʥʠʶ ʤʷʢʠʰʘ ʠ ʝʛʦ ʚʳʩʫʰʠ-

ʚʘʥʠʶ. 

ʋʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʧʨʝʢʨʘʱʘʝʪʩʷ, ʢʦʛʜʘ ʪʝʤ-

ʧʝʨʘʪʫʨʘ ʝʛʦ ʚʝʨʭʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪ 110ð

112Á ʉ. ɺ ʵʪʦ ʚʨʝʤʷ ʥʘ ʥʝʡ ʦʙʨʘʟʫʝʪʩʷ ʪʦʥʢʠʡ ʦʙʝʟ-

ʚʦʞʝʥʥʳʡ ʩʣʦʡ ʪʦʣʱʠʥʦʡ 0,8ð1,0 ʤʤ, ʢʦʪʦʨʳʡ, 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʜʘʣʴʥʝʡʰʝʤ, ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʘ. ɿʘ-

ʢʨʝʧʣʝʥʠʝ ʦʙʲʝʤʘ ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʯʘʣʦʤ ʧʦʜʨʫʤʷʥʠ-

ʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ. ɺʨʝʤʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʚʝʨʭʥʦ-

ʩʪʴʶ ʪʝʩʪʘ ïʭʣʝʙʘ ʫʢʘʟʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʚʠʩʠʪ 

ʚ ʦʩʥʦʚʥʦʤ ʦʪ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ ʚʳʧʝʯʢʠ. 

 ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʣʝʧʝ-

ʰʝʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨ ʩʨʝʜʳ ʠ 
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ʧʦʜʘ. ɽʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʝʨʭʥʝʛʦ ʧʦʜʘ ʩʣʠʰʢʦʤ ʚʝ-

ʣʠʢ, ʪʦ ʥʠʞʥʷʷ ʢʦʨʢʘ ʧʦʩʣʝ ʚʳʧʝʯʢʠ ʦʩʪʘʝʪʩʷ ʩʚʝʪ-

ʣʦʡ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚʣʘʛʘ ʚ ʪʝʩʪʦʚʦʡ ʟʘʛʦ-

ʪʦʚʢʝ ʜʚʠʞʝʪʩʷ ʢ ʥʠʞʥʝʡ ʢʦʨʢʝ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝʜʝʣʝʥʳ 

ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʞʠʤʳ ʚʳʧʝʯʢʠ ʢʘʟʘʭʩʢʠʭ ʣʝʧʝʰʝʢ. 

ʊʝʤʧʝʨʘʪʫʨʳ ʧʦʜʦʚ ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

1600ʉ (ʚʝʨʭʥʝʡ) ʠ 1200ʉ (ʥʠʞʥʝʡ).  

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʢʘʟʘʭʩʢʠʭ 

ʣʝʧʝʰʝʢ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2.  

ʊʘʙʣʠʮʘ 2 

ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʣʝʧʝʰʝʢ 

ɺʣʘʞʥʦʩʪʴ, % 40,2% 

ʂʠʩʣʦʪʥʦʩʪʴ, ʛʨʘʜ 2,5 

ʋʧʝʢ, % 3,5 

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʌʦʨʤʘ ʣʝʧʝʰʝʢ ʧʨʘʚʠʣʴʥʘʷ, ʧʦʚʝʨʭʥʦʩʪʴ ʛʣʘʜʢʘʷ, 

ʚʢʫʩ ʠ ʟʘʧʘʭ ʩʧʝʮʠʬʠʯʝʩʢʠʡ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʦʧʨʝʜʝʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘ-

ʪʫʨʥʳʝ ʨʝʞʠʤʳ ʧʨʦʮʝʩʩʘ ʚʳʧʝʯʢʠ ʣʝʧʝʰʝʢ ʚ ʟʘ-

ʢʨʳʪʦʡ ʬʦʨʤʝ. ʇʨʠ ʚʳʧʝʯʢʝ ʣʝʧʝʰʝʢ ʤʘʩʩʦʡ 

0,25...0,5 ʢʛ ʫʤʝʥʴʰʘʝʪʩʷ ʫʧʝʢ ʭʣʝʙʘ ʠ ʫʣʫʯʰʘʶʪʩʷ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ.  
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INSORSING AND OUTSOURCING. RUSSIAN IT INTEGRATORS MARKET  

 

ɸʥʥʦʪʘʮʠʷ. 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʈʦʩʩʠʡʩʢʦʤʫ ʨʳʥʢʫ ʠʥʪʝʛʨʘʪʦʨʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʢʘʢʦʡ ʧʦʜʭʦʜ ʢʦʤ-

ʧʘʥʠʠ-ʟʘʢʘʟʯʠʢʫ ʣʫʯʰʝ ʚʳʙʨʘʪʴ ï ʨʘʙʦʪʘʪʴ ʩʚʦʠʤʠ ʩʠʣʘʤʠ ʠʣʠ ʟʘʢʘʟʳʚʘʪʴ ʩʠʩʪʝʤʫ ʫ ʢʦʤʧʘʥʠʠ-ʠʥʪʝ-

ʛʨʘʪʦʨʘ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʦʩʪ ʜʠʥʘʤʠʢʠ ʨʦʩʩʠʡʩʢʠʭ ʠʥʪʝʛʨʘʪʦʨʦʚ ʠ ʧʘʨʘʤʝʪʨʳ ʚʳʙʦʨʘ ʧʦʜʭʦʜʘ ʢ 

ʚʥʝʜʨʝʥʠʶ.  

Abstract. 

The article is devoted to the Russian market of information systems integrators and which approach to the 

customerôs company is better to choose - to work on their own or order the system from the integrator company. 
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The growth of the dynamics of Russian integrators and the parameters for choosing the approach to implementa-

tion are considered. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ, ʘʥʘʣʠʪʠʢʘ, ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ, ʘʫʪʩʦʨʩʠʥʛ, ʠʥ-

ʩʦʨʩʠʥʛ, ʠʥʪʝʛʨʘʪʦʨʳ. 

Key words: automation, system implementation, analytics, business process, outsourcing, insourcing, inte-

grators. 

 

ɺʚʝʜʝʥʠʝ  

ʈʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʈʦʩ-

ʩʠʡʩʢʦʤ, ʠ ʥʝ ʪʦʣʴʢʦ, ʦʙʱʝʩʪʚʝ ʨʘʩʪʝʪ ʚ ʛʝʦʤʝʪʨʠ-

ʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʠ, ʫʞʝ ʚ ʧʦʯʪʠ ʚ ʢʘʞʜʦʡ ʬʠʨʤʝ 

ʝʩʪʴ ʙʫʭʛʘʣʪʝʨʠʷ 1ʉ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦ-

ʦʙʦʨʦʪ. ɺ ʢʘʞʜʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʢʦʤʧʘʥʠʠ ʝʩʪʴ 

ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ (ERP), ʘ ʨʘʙʦʪʘ ʩʦ-

ʪʨʫʜʥʠʢʦʚ ʩʬʝʨʳ ʧʨʦʜʘʞ ʯʘʩʪʦ ʩʚʷʟʘʥʘ ʩ ʩʠʩʪʝʤʦʡ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ (CRM). ʂʘʞʜʳʡ ʧʨʦ-

ʮʝʩʩ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʢʘʢ ʧʦʚʪʦʨʷʶʱʘʷʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, ʤʦʞʥʦ ʧʝʨʝʣʦʞʠʪʴ ʚ 

ʩʠʩʪʝʤʫ ʩʚʦʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʠʥʩʦʨʩʠʥʛ) ʠʣʠ ʞʝ 

ʟʘʢʘʟʘʪʴ ʨʘʙʦʪʳ ʫ ʜʨʫʛʦʡ ʢʦʤʧʘʥʠʠ ʠʣʠ ʯʝʣʦʚʝʢʘ 

(ʘʫʪʩʦʨʩʠʥʛ).  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʷʚʣʷʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʠʥʪʝʛʨʘʮʠʡ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʩʬʝʨʘʭ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʨʳʥʢʝ. ʀ ʦʧʨʝʜʝ-

ʣʝʥʠʝ ʧʝʨʝʯʥʷ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʚ ʚʳʙʦʨʘ ʤʝʞʜʫ 

ʠʥʩʦʨʩʠʥʛʦʤ ʠ ʘʫʪʩʦʨʩʠʥʛʦʤ ʢʦʤʧʘʥʠʝʡ ʚ ʢʦʪʦʨʦʡ 

ʙʫʜʝʪ ʧʨʦʭʦʜʠʪ ʚʥʝʜʨʝʥʠʝ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʠʥʪʝʛʨʘ-

ʪʦʨʦʚ  

ʇʨʝʞʜʝ ʯʝʤ ʚʳʷʚʠʪʴ ʢʨʠʪʝʨʠʠ ʚʳʙʦʨʘ ʤʝʞʜʫ 

ʠʥʩʦʨʩʠʥʛʦʤ ʠ ʘʫʪʩʦʨʩʠʥʛʦʤ ʜʣʷ ʢʦʤʧʘʥʠʠ-ʟʘʢʘʟ-

ʯʠʢʘ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥ-

ʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ɺ ʪʘʙʣʠʮʝ 1. ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʨʝʯʝʥʴ ʚʝʜʫʱʠʭ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʥʪʝʛʨʘʪʦʨʦʚ ʥʘ ʨʳʥʢʝ ʟʘ 2015-2017 

ʛʦʜʘ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʧʨʠʙʳʣʠ ʢʦʤʧʘʥʠʡ ʟʘ ʨʘʟʥʳʝ 

ʛʦʜʘ, ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʩʪʘʙʠʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʨʦ-

ʩʪʘ ʚʳʨʫʯʢʠ ʢʘʞʜʦʡ ʢʦʤʧʘʥʠʠ, ʦʪ 2015 ʢ 2016 ʜʠ-

ʥʘʤʠʢʘ ʨʦʩʪʘ ʚʳʨʫʯʢʠ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ ʜʚʝʥʘ-

ʜʮʘʪʠ ʧʨʦʮʝʥʪʦʚ. ʏʝʨʝʟ ʛʦʜ, ʜʠʥʘʤʠʢʘ ʤʝʞʫ 2016 ʠ 

2017 ʛʦʜʘʤʠ ʩʦʩʪʘʚʣʷʝʪ ʫʞʝ ʰʝʩʪʥʘʜʮʘʪʴ ʧʨʦʮʝʥ-

ʪʦʚ. ɼʘʥʥʘʷ ʜʠʥʘʤʠʢʘ ʠ ʩʫʤʤʘʨʥʘʷ ʚʳʨʫʯʢʘ ʢʦʤʧʘ-

ʥʠʡ ʧʦ ʛʦʜʘʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʘʭ 1-2. ɺ ʩʚʷʟʠ 

ʩ ʪʝʤ, ʯʪʦ ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʥʘ ʨʦʩʩʠʡ-

ʩʢʦʤ ʨʳʥʢʝ ʨʘʩʪʝʪ ʠ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʚ ʯʘʩʪʥʳʭ 

ʢʦʤʧʘʥʠʷʭ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʨʘʟʚʠʪʠʝ 

ʢʦʤʧʘʥʠʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʚʥʝʜʨʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʩʠʩʪʝʤ, ʙʫʜʝʪ ʪʦʣʴʢʦ ʨʘʩʪʠ ʠ ʨʘʟʚʠʚʘʪʴʩʷ.  

ʊʘʙʣʠʮʘ 1. 

ʈʝʡʪʠʥʛ ʨʦʩʩʠʡʩʢʠʭ ʠʥʪʝʛʨʘʪʦʨʦʚ ʧʦ ʚʳʨʫʯʢʝ ʟʘ 2015-2017 ʛʦʜʘ 

ʅʘʟʚʘʥʠʝ ʢʦʤʧʘʥʠʠ ɺʳʨʫʯʢʘ ʚ 

2017 ʛʦʜʫ, 

ʤʣʥ ʨʫʙ. ʩ 

ʅɼʉ 

ɺʳʨʫʯʢʘ ʚ 

2016 ʛʦʜʫ, 

ʤʣʥ ʨʫʙ. ʩ 

ʅɼʉ 

ɺʳʨʫʯʢʘ ʚ 

2015 ʛʦʜʫ, 

ʤʣʥ ʨʫʙ. ʩ 

ʅɼʉ 

ɼʠʥʘʤʠʢʘ 

ʥʘ 2017, % 

ɼʠʥʘʤʠʢʘ 

ʥʘ 2016, % 

ʈʦʩʪʝʭ 226 965 201 000 210 700 12,92 -4,60 

ʅʂʂ 189 244 163 958 140 915 15,42 16,35 

ʃʘʥʠʪ 137 073 114 514 102 794 19,70 11,40 

Softline 71 681 57 291 47533 25,12 20,53 

ʊʝʭʥʦʩʝʨʚ 50 817 52 442 51786 -3,10 1,27 

1ʉ 42 700 37 300 36000 14,48 3,61 

ʃʘʙʦʨʘʪʦʨʠʷ ʂʘʩʧʝʨʩʢʦʛʦ 40 730 43 170 37733 -5,65 14,41 

ITG  38 236 36 484 35537 4,80 2,66 

SAP ʉʅɻ 33 036 25 429 24162 29,91 5,24 

ɸʡʊʝʢʦ 30 707 29 755 28635 3,20 3,91 

ʉʙʝʨʙʘʥʢ-ʊʝʭʥʦʣʦʛʠʠ 30 320 20 341 15200 49,06 33,82 

IBS 24 635 21 422 7775 15,00 175,52 

ʈʦʩʪʝʣʝʢʦʤ  23 041 18 245 29 740 26,29 -38,65 

ʎʌʊ 22 700 20 600 17 500 10,19 17,71 

ʂʨʦʢ 22 540 28 505 27493 -20,93 3,68 

ʀʥʬʦʩʠʩʪʝʤʳ ɼʞʝʪ 20 432 19 182 16427 6,52 16,77 

ʂʦʤʧʴʶʣʠʥʢ 20 112 22 511 19513 -10,66 15,36 

RRC Group  18 870 28 316 34616 -33,36 -18,20 

ʌʦʨʩ 12 798 10 289 8686 24,39 18,45 

ɸʪʦʣ 12 764 3 435 3 179 271,59 8,05 

ʕʥʚʠʞʥ ɻʨʫʧ 12 350 13 174 12933 -6,25 1,86 

Maykor  11 052 10 234 10629 7,99 -3,72 

ʉʂɹ ʂʦʥʪʫʨ 10 900 8 600 6977 26,74 23,26 

ʉʘʪʝʣ 10 324 12 937 11596 -20,20 11,56 

ICL  9 527 9 252 6247 2,97 48,10 

X-Com 8 390 7 055 6 355 18,92 11,01 

ʀʥʬʦʨʤʟʘʱʠʪʘ  8 314 6 868 5 249 21,05 30,84 
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ʇʝʪʝʨ-ʉʝʨʚʠʩ 7 945 8 812 6996 -9,84 25,96 

ɸʄʊ-ɻʨʫʧ 7 416 6 034 8250 22,90 -26,86 

ɸʧʣʘʥʘ  6 069 5 141 8 250 18,05 -37,68 

ɹʦʨʣʘʩ 5 592 5 247 4 493 6,58 16,78 

ʀʥʣʘʡʥ ɻʨʫʧ 5 329 5 258 5 500 1,35 -4,40 

ʂʦʜ ʙʝʟʦʧʘʩʥʦʩʪʠ 4 319 3 348 2 504 29,00 33,71 

ʂʦʨʫʩ ʂʦʥʩʘʣʪʠʥʛ 4 000 2 700 3700 48,15 -27,03 

ʆʊʈ 2000 3 959 3 131 3 913 26,45 -19,98 

ʅɸɻ 3 780 3 169 2 364 19,28 34,05 

ʀʥʬʦʪʝʢʩ 3 758 3 704 4 013 1,46 -7,70 

ʉʠʩʪʝʤʥʳʡ ʩʦʬʪ 3 626 2 450 1 327 48,00 84,63 

ʇʨʦʛʨʘʤʤʥʳʡ ʇʨʦʜʫʢʪ 3 341 2 628 1 301 27,13 102,00 

ʂʦʨʧʦʨʘʮʠʷ ɻʘʣʘʢʪʠʢʘ 3 272 2 228 2 137 46,86 4,26 

ʀʪʦʛʦ 1 202 664 1 076 159 1 010 658 16 12 

 

 
ʈʠʩʫʥʦʢ 1. ʉʫʤʤʘʨʥʘʷ ʚʳʨʫʯʢʘ ʠʥʪʝʛʨʘʪʦʨʦʚ ʧʦ ʧʝʨʠʦʜʘʤ, ʤʣʥ. ʨʫʙ 

 

 
ʈʠʩʫʥʦʢ 2. ʆʙʱʘʷ ʜʠʥʘʤʠʢʘ ʨʦʩʪʘ ʚʳʨʫʯʢʠ ʤʝʞʜʫ ʛʦʜʘʤʠ, % 

 

ʂʨʠʪʝʨʠʠ ʚʳʙʦʨʘ ʘʫʪʩʦʨʩʠʥʛʘ ʠ ʠʥʩʦʨʩʠʥʛʘ 

ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʀʉ 

ɹʦʣʴʰʠʥʩʪʚʦ ʀʊ ʠʥʪʝʛʨʘʪʦʨʦʚ ʨʘʙʦʪʘʝʪ ʧʦ 

ʘʫʪʩʦʨʩʠʥʛʫ ʫ ʢʦʤʧʘʥʠʠ-ʟʘʢʘʟʯʠʢʘ. ʅʦ ʫ ʟʘʢʘʟʯʠʢʘ 

ʚʩʝʛʜʘ ʤʦʞʝʪ ʧʦʷʚʠʪʴʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʚʦʠʤʠ ʩʠ-

ʣʘʤʠ ʜʝʣʘʪʴ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʀʊ ʧʨʦʝʢʪʳ, ʚ ʪʘʢʦʤ 

ʩʣʫʯʘʝ ʦʥ ʧʨʠʙʝʛʘʝʪ ʢ ʠʥʩʦʨʩʠʥʛʫ. ʅʦ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʢʦʛʜʘ ʥʫʞʥʦ ʧʨʝʜʧʦʯʠʪʘʪʴ ʦʜʥʦ (ʘʫʪʩʦʨʩʠʥʛ) ʜʨʫ-

ʛʦʤʫ (ʠʥʩʦʨʩʠʥʛ) ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ, ʠ ʢʘʞʜʦʡ 

ʨʝʰʝʥʠʝ ʜʣʷ ʢʦʤʧʘʥʠʠ ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ ʨʷʜ 

ʩʣʦʞʥʦʩʪʝʡ ʠʣʠ ʧʨʦʙʣʝʤ.  

ʇʨʝʞʜʝ ʯʝʤ ʧʝʨʝʭʦʜʠʪʴ ʢ ʦʧʠʩʘʥʠʶ ʧʣʶʩʦʚ ʠ 

ʤʠʥʫʩʦʚ ʪʨʝʙʫʝʪʩʷ ʣʠ ʧʨʠʙʝʛʘʪʴ ʢʦʤʧʘʥʠʠ ʢ ʘʫʪ-

ʩʦʨʩʠʥʛʫ ʠʣʠ ʠʥʩʦʨʩʠʥʛʫ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝ-

ʣʠʪʴʩʷ ʩ ʪʝʨʤʠʥʦʣʦʛʠʝʡ:  

ɸʫʪʩʦʨʩʠʥʛ (Outsourcing) ʠʣʠ ʘʫʪʩʪʘʬʬʠʥʛ 

(Outstaffing) ï ʦʢʘʟʘʥʠʝ ʫʩʣʫʛ (ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ) 
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ʩʪʦʨʦʥʥʝʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʠʣʠ ʠʩʧʦʣʥʠʪʝʣʝʤ, ʧʨʠ-

ʛʣʘʰʝʥʥʳʤ ʩʦ ʩʪʦʨʦʥʳ, ʜʣʷ ʨʝʰʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʥʝ ʧʨʦʬʠʣʴʥʳʭ ʟʘʜʘʯ ʬʠʨʤʳ. 

ʀʥʩʦʨʩʠʥʛ (Insourcing) ï ʵʪʦ ʧʦʥʷʪʠʝ ʦʙʨʘʪ-

ʥʦʝ ʘʫʪʩʦʨʩʠʥʛʫ, ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʥʫʪʨʝʥʥʠʭ ʨʝʩʫʨʩʦʚ ʢʦʤʧʘʥʠʠ. 

ʅʝʣʴʟʷ ʫʪʚʝʨʞʜʘʪʴ ʦʜʥʦʟʥʘʯʥʦ, ʯʪʦ ʦʜʠʥ ʚʘʨʠ-

ʘʥʪ ʣʫʯʰʝ ʜʨʫʛʦʛʦ, ʥʝ ʟʥʘʷ ʢʦʥʪʝʢʩʪ ʟʘʜʘʯʠ, ʢʦʪʦ-

ʨʫʶ ʪʨʝʙʫʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʢʦʤʘʥʜʝ/ʩʦʪʨʫʜʥʠʢʫ. 

ʈʘʚʥʦ ʢʘʢ ʠ ʪʦ, ʯʪʦ ʥʝ ʩʫʱʝʩʪʚʫʶʪ IT-ʢʦʤʧʘʥʠʡ, ʨʘ-

ʙʦʪʘʶʱʠʭ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʩʦʙʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ 

ʩʦʙʩʪʚʝʥʥʳʭ ʨʝʰʝʥʠʡ (ʠʥʩʦʨʩʠʥʛ). ɼʣʷ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʷ, ʧʦ ʢʘʢʦʤʫ ʚʘʨʠʘʥʪʫ ʠʜʪʠ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʢʨʠʪʝʨʠʝʚ, 

ʠ ʨʷʜ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ. 

ɸʫʪʩʦʨʩʠʥʛ  

ʇʨʠʙʝʛʘʪʴ ʢ ʘʫʪʩʦʨʩʠʥʛʫ ʩʪʦʠʪ ʚ ʩʣʫʯʘʷʭ, ʝʩʣʠ 

ʘʚʪʦʤʘʪʠʟʠʨʫʝʤʳʡ ʧʨʦʮʝʩʩ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʝʜʫʶ-

ʱʠʤ ʢʨʠʪʝʨʠʷʤ:  

1. ʇʨʦʬʠʣʴʥʦʩʪʴ.  

ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʥʝʧʨʦʬʠʣʴ-

ʥʳʝ ʧʨʦʮʝʩʩʳ. ʅʘʧʨʠʤʝʨ, ʢʦʤʧʘʥʠʷ, ʢʦʪʦʨʘʷ ʟʘʥʠ-

ʤʘʝʪʩʷ ʧʨʦʜʘʞʝ ʢʘʥʮʝʣʷʨʩʢʠʭ ʪʦʚʘʨʦʚ ʭʦʯʝʪ ʘʚʪʦ-

ʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʙʫʭʛʘʣʪʝʨʠʠ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ 

ʩʦʟʜʘʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʪʜʝʣ ʙʫ-

ʜʝʪ ʥʝ ʚʳʛʦʜʥʦ ʠ ʝʩʪʴ ʰʘʥʩ, ʯʪʦ ʧʦʩʣʝ ʨʝʘʣʠʟʘʮʠʠ 

ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʣʶʜʠ ʙʫʜʫʪ ʧʨʦʩʪʘʠʚʘʪʴ. 

2. ʆʙʲʝʤ ʨʘʙʦʪ.  

ʉʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʘʫʪʩʦʨʩʠʥʛ ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ 

ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪ ʤʝʥʝʝ ʦʜʥʦʡ 

ʩʪʘʚʢʠ, ʠʣʠ ʩʪʨʫʢʪʫʨʘ ʨʘʙʦʪʳ ʪʘʢʘʷ, ʯʪʦ ʚʦʟʤʦʞʝʥ 

ʧʨʦʩʪʦʡ ʨʝʩʫʨʩʘ. ʅʘʧʨʠʤʝʨ, ʥʝʪ ʩʤʳʩʣʘ ʜʝʨʞʘʪʴ 

ʩʪʘʚʢʫ ʙʫʭʛʘʣʪʝʨʘ, ʝʩʣʠ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʥʝʤ ʪʦʣʴʢʦ 

ʥʘ 2 ʯʘʩʘ ʚ ʤʝʩʷʮ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʦʪʯʝʪʥʦʩʪʠ ʚ ʥʘʣʦ-

ʛʦʚʫʶ. ʀʣʠ ʥʝʪ ʩʤʳʩʣʘ ʜʝʨʞʘʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʥʘ 

ʧʦʜʜʝʨʞʢʝ ʇʆ, ʝʩʣʠ ʢʦʣʠʯʝʩʪʚʦ ʩʙʦʝʚ ʥʝ ʧʨʝʚʳ-

ʰʘʝʪ ʜʚʫʭ ʚ ʤʝʩʷʮ, ʠ ʘʥʘʣʦʛʠʯʥʳʡ ʩʝʨʚʠʩ ʧʨʝʜʦ-

ʩʪʘʚʣʷʝʪ ʧʦʩʪʘʚʱʠʢ ʇʆ ʩ ʧʦʯʘʩʦʚʦʡ ʦʧʣʘʪʦʡ, ʠʣʠ 

ʦʧʣʘʪʦʡ ʧʦ ʬʘʢʪʫ ʩʙʦʝʚ. 

3. ʉʝʙʝʩʪʦʠʤʦʩʪʴ.  

ʊʘʢʞʝ ʘʫʪʩʦʨʩʠʥʛ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʡ, ʢʦʛʜʘ ʩʝ-

ʙʝʩʪʦʠʤʦʩʪʴ ʨʘʙʦʪ ʚʥʫʪʨʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, ʙʝʟ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʠʥʪʝʨʝʩʳ 

ʬʠʨʤʳ. ʅʘʧʨʠʤʝʨ, ʨʘʟʨʘʙʦʪʢʘ ʇʆ ʫ ʠʥʜʠʡʩʢʠʭ/ʙʝ-

ʣʦʨʫʩʩʢʠʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʘ ʥʝ ʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟ 

ɽʚʨʦʧʳ. ʀʣʠ ʦʨʛʘʥʠʟʘʮʠʷ ʢʦʥʪʘʢʪ-ʮʝʥʪʨʘ ʢʦʤʧʘ-

ʥʠʠ ʚ ʨʝʛʠʦʥʝ, ʘ ʥʝ ʚ ʩʪʦʣʠʮʝ (ʛʜʝ ʩʨʝʜʥʷʷ ʟʘʨʘʙʦʪ-

ʥʘʷ ʧʣʘʪʘ ʚʳʰʝ). 

4.  ʂʘʯʝʩʪʚʦ ʠ ʢʦʤʧʝʪʝʥʮʠʠ.  

ʂʦʛʜʘ ʢʘʯʝʩʪʚʦ ʚʥʝʰʥʠʭ ʨʘʙʦʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʳʰʝ, ʯʝʤ ʪʦ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʚʥʫʪʨʝʥ-

ʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. ʅʘʧʨʠʤʝʨ, ʘʨʝʥʜʘ ʩʝʨʚʝʨʦʚ ʚ ʩʪʦ-

ʨʦʥʥʝʤ ʎʆɼ-ʝ (ʮʝʥʪ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ) ʦʙʝʩʧʝʯʠʪ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʬʠʟʠʯʝʩʢʦʡ ʠ ʩʝʪʝʚʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʠ ʦʙʱʫʶ ʙʝʩʧʝʨʝʙʦʡʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʨʘʙʦʪ. 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʎʆɼ-ʘ ʪʨʝʙʫʝʪ ʚʳ-

ʩʦʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ, ʙʦʣʴ-

ʰʠʝ ʨʝʩʫʨʩʥʳʝ ʟʘʪʨʘʪʳ. 

5.  ʉʢʦʨʦʩʪʴ.  

ʂʦʛʜʘ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪ ʚʥʝʰʥʝʛʦ ʧʦʜʨʷʜʯʠʢʘ 

ʚʳʰʝ. ʅʘʧʨʠʤʝʨ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ 

ʩʘʡʪʝ ʩʝʨʚʠʩ ʧʝʨʝʚʦʜʦʚ ʩ ʢʘʨʪʳ ʥʘ ʢʘʨʪʫ. ɽʩʣʠ ʜʝ-

ʣʘʪʴ ʩʘʤʠʤ ï ʥʫʞʥʘ ʨʘʟʨʘʙʦʪʢʘ, ʩʝʨʪʠʬʠʢʘʮʠʷ ʚ 

ʧʣʘʪʝʞʥʳʭ ʩʠʩʪʝʤʘʭ, ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ. ʕʪʦ ʚʨʝʤʷ, ʜʝʥʴʛʠ ʠ ʦʰʠʙʢʠ ʠʟ-ʟʘ ʦʪʩʫʪ-

ʩʪʚʠʷ ʦʧʳʪʘ. ʇʨʠ ʵʪʦʤ ʥʘ ʨʳʥʢʝ ʝʩʪʴ ʛʦʪʦʚʳʝ ʨʝʰʝ-

ʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʠʥʪʝʛʨʠʨʦʚʘʚ ʠʭ 

ʩ ʩʘʡʪʦʤ ʟʘʢʘʟʯʠʢʘ. ʕʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʙʳʩʪʨʝʝ 

ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʜʝʞʥʝʝ. 

ʉ ʫʯʝʪʦʤ ʩʝʛʦʜʥʷʰʥʝʡ ʩʠʪʫʘʮʠʠ ʚ ʀʊ, ʵʪʦ ʩʪʘ-

ʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢ ʢʘʢ 

ʝʩʣʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʚʩʝ ʩʝʨʚʠʩʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, 

ʤʦʞʥʦ ʥʝ ʫʩʧʝʚʘʪʴ ʟʘ ʠʥʜʫʩʪʨʠʝʡ. ʅʘʧʨʠʤʝʨ, ʚ ʙʘʥ-

ʢʦʚʩʢʦʤ ʙʠʟʥʝʩʝ ʤʦʞʥʦ ʧʦʜʢʣʶʯʠʪʴ ʩʫʱʝʩʪʚʫʶ-

ʱʠʝ ʩʝʨʚʠʩʳ ʧʦ ʧʝʨʝʚʦʜʘʤ ʩ ʢʘʨʪʳ ʥʘ ʢʘʨʪʫ, ʧʣʘ-

ʪʝʞʠ SamsungPay, ApplePay, ʩʝʨʚʠʩʳ DaData ʠ ʧʨʦ-

ʯʝʝ. ɸ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʵʪʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʠ 

ʪʦʛʜʘ ʚʳʩʦʢʘ ʚʝʨʦʷʪʥʦʩʪʴ ʩʜʝʣʘʪʴ ʵʪʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʦʟʞʝ ʢʦʥʢʫʨʝʥʪʦʚ.  

6.  ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ.  

ʂʘʢ ʧʨʘʚʠʣʦ, ʘʫʪʩʦʨʩʠʥʛ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʧʦʯʪʠ 

ʚʩʝ ʩʪʘʨʪʘʧʳ, ʢʦʪʦʨʳʝ ʩʪʘʣʠ ʫʩʧʝʰʥʳʤʠ çʟʘ ʥʦʯʴè 

ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʧʨʦʙʣʝʤʦʡ ʥʝʭʚʘʪʢʦʡ ʩʝʨʚʝʨʦʚ, 

ʤʦʱʥʦʩʪʝʡ, ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʜʜʝʨʞʢʠ. çʊʫʰʝʥʠʝ 

ʧʦʞʘʨʘè ʩʦʙʩʪʚʝʥʥʳʤʠ ʩʠʣʘʤʠ ʜʣʠʣʦʩʴ ʙʳ ʜʦʣʛʦ, 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʫʩʧʝʣʠ ʙʳ ʟʘʙʳʪʴ ʧʨʦ ʥʦʚʦʝ ʨʝʰʝʥʠʝ, 

ʠʣʠ ʨʘʟʦʯʘʨʦʚʘʪʴʩʷ ʚ ʥʝʤ ʠʟ-ʟʘ ʩʙʦʝʚ ʚ ʨʘʙʦʪʝ. ʇʨʠ 

ʵʪʦʤ ʧʨʠʚʣʝʯʝʥʠʝ ʘʫʪʩʦʨʩ-ʫʩʣʫʛ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘ-

ʪʠʚʥʦ ʨʝʰʠʪʴ ʥʝʭʚʘʪʢʫ ʤʝʩʪʘ ʥʘ ʩʝʨʚʝʨʝ ʠʣʠ ʜʦʣʛʠʡ 

ʦʪʚʝʪ ʧʦʜʜʝʨʞʢʠ ʠʟ-ʟʘ ʙʦʣʴʰʦʡ ʦʯʝʨʝʜʠ. 

ʏʪʦ ʪʨʝʙʫʝʪʩʷ ʧʨʝʜʫʩʤʦʪʨʝʪʴ, ʯʪʦʙʳ ʧʣʶʩʳ 

ʘʫʪʩʦʨʩʠʥʛʘ ʥʝ ʩʪʘʣʠ ʤʠʥʫʩʘʤʠ:  

1. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ. ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʜʧʠʩʘʥ 
ʢʦʨʨʝʢʪʥʳʡ NDA (ʩʦʛʣʘʰʝʥʠʝ ʦ ʥʝʨʘʟʛʣʘʰʝʥʠʠ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ), ʢʦʪʦʨʳʡ ʧʦʢʨʳ-

ʚʘʣ ʙʳ ʚʩʝ ʨʠʩʢʠ ʧʝʨʝʜʘʯʠ ʚʥʫʪʨʝʥʥʝʡ ʠʥʬʦʨʤʘ-

ʮʠʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʜʦʩʪʫʧʥʘ ʧʦʜʨʷʜʯʠʢʫ. ʅʘʧʨʠ-

ʤʝʨ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʣʠ ʧʝʨʝʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʥʫʪ-

ʨʝʥʥʝʡ ʠʥʬʦʨʤʘʮʠʠ ʜʦʣʞʥʦ ʥʠʚʝʣʠʨʦʚʘʪʴʩʷ 

ʚʳʩʦʢʠʤʠ ʰʪʨʘʬʥʳʤʠ ʩʘʥʢʮʠʷʤʠ. 

2. ɼʦʣʞʥʘ ʙʳʪʴ ʧʨʦʜʫʤʘʥʘ ʣʠʮʝʥʟʠʦʥʥʘʷ ʧʦ-
ʣʠʪʠʢʘ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʦʛʦ ʇʆ. ʃʠʮʝʥʟʠʷ ʙʫʜʝʪ 

ʵʢʩʢʣʶʟʠʚʥʦʡ ʠ ʜʦʣʞʥʘ ʧʨʠʥʘʜʣʝʞʘʪʴ ʪʦʣʴʢʦ ɿʘ-

ʢʘʟʯʠʢʫ (ʵʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʦʨʦʞʝ, ʥʦ ʵʪʦ ʛʘʨʘʥʪʠ-

ʨʫʝʪ ʩʦʭʨʘʥʥʦʩʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

ɿʘʢʘʟʯʠʢʘ, ʠ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʥʘ 

ʨʳʥʢʝ). ʃʠʙʦ ʣʠʮʝʥʟʠʷ ʥʝ ʵʢʩʢʣʶʟʠʚʥʘʷ, ʠ ʤʦʞʝʪ 

ʧʝʨʝʜʘʚʘʪʴʩʷ ʠ ʧʝʨʝʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʨʝʪʴʠʤʠ ʣʠ-

ʮʘʤʠ. 

3. ʅʝ ʦʯʝʚʠʜʥʳʡ ʰʘʛ, ʥʦ ʚʘʞʥʳʡ ʜʣʷ ʙʦʣʴ-
ʰʠʭ ʧʨʦʝʢʪʦʚ. ʆʙʷʟʘʪʝʣʴʩʪʚʘ ʥʝ ʥʘʥʠʤʘʪʴ/ʥʝ ʧʝʨʝ-

ʢʫʧʘʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʩ ʜʚʫʭ ʩʪʦʨʦʥ (ʢʘʢ ɿʘʢʘʟʯʠʢʦʤ 

ʩʦʪʨʫʜʥʠʢʦʚ ʘʫʪʩʦʨʩ-ʧʦʜʨʷʜʯʠʢʘ, ʪʘʢ ʠ ʥʘʦʙʦʨʦʪ). 

ɼʣʷ ɿʘʢʘʟʯʠʢʘ ʵʪʦʪ ʰʘʛ ʪʨʝʙʫʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠ-

ʯʠʠ ʚʘʞʥʦʛʦ ʨʝʩʫʨʩʘ, ʵʢʩʧʝʨʪʦʚ ʚ ʦʙʣʘʩʪʠ, ʩ ʢʦʪʦ-

ʨʦʡ ʪʝʩʥʦ ʩʚʷʟʘʥ ʧʦʜʨʷʜʯʠʢ, ʥʘʧʨʠʤʝʨ: 

a. ɿʘʢʘʟʯʠʢ ʠʤʝʝʪ ʚ ʰʪʘʪʝ ʘʥʘʣʠʪʠʢʦʚ ʠ ʵʢʩ-
ʧʝʨʪʦʚ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʥʦ ʥʝ ʠʤʝʝʪ ʨʘʟʨʘʙʦʪ-

ʯʠʢʦʚ.  

b. ɿʘʢʘʟʯʠʢ ʥʘʥʠʤʘʝʪ ʘʫʪʩʦʨʩ-ʧʦʜʨʷʜʯʠʢʘ, 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʇʆ ʚ ʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

c. ʇʦʜʨʷʜʯʠʢ ʧʦʥʠʤʘʝʪ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʇʆ 
ʫʩʧʝʰʥʘ ʠ ʦʙʣʘʩʪʠ ʧʨʠʙʳʣʴʥʘ, ʧʝʨʝʤʘʥʠʚʘʝʪ ʵʢʩ-

ʧʝʨʪʦʚ ʚʳʩʦʢʦʡ ɿʇ, ʠ ʥʘʯʠʥʘʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʨʝ-

ʰʝʥʠʷ ʜʣʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ, ʧʦʜʥʠʤʘʷ ʧʨʠ 
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ʵʪʦʤ ʮʝʥʳ. ʆʙʨʘʪʥʘʷ ʠ ʙʦʣʝʝ ʦʯʝʚʠʜʥʘʷ ʩʠʪʫʘʮʠʷ, 

ʵʪʦ ʢʦʛʜʘ ɿʘʢʘʟʯʠʢ ʨʝʰʘʝʪ ʧʝʨʝʤʘʥʠʪʴ ʢ ʩʝʙʝ ʢʦʤ-

ʧʝʪʝʥʪʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦʜʨʷʜʯʠʢʘ ʠ ʧʝʨʝʡʪʠ ʥʘ 

ʯʘʩʪʠʯʥʳʡ ʠʣʠ ʧʦʣʥʳʡ ʠʥʩʦʨʩ. 

ʀʥʩʦʨʩʠʥʛ  

ʇʨʠʙʝʛʘʪʴ ʢ ʘʫʪʩʦʨʩʠʥʛʫ ʩʪʦʠʪ ʚ ʩʣʫʯʘʷʭ, ʝʩʣʠ 

ʘʚʪʦʤʘʪʠʟʠʨʫʝʤʳʡ ʧʨʦʮʝʩʩ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʝʜʫʶ-

ʱʠʤ ʢʨʠʪʝʨʠʷʤ: 

1. ʂʦʛʜʘ ʨʘʙʦʪʳ ʷʚʣʷʶʪʩʷ ʧʨʦʬʠʣʴʥʦʡ ʫʩʣʫ-
ʛʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʦʤʠʤʦ ʵʪʦʛʦ ʝʩʪʴ ʧʨʝʠʤʫʱʝ-

ʩʪʚʘ ʚ ʚʠʜʝ ʩʪʦʠʤʦʩʪʠ ʨʘʙʦʪ/ʢʘʯʝʩʪʚʘ/ʩʢʦʨʦʩʪʠ. 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʢʦʤʧʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʬʠʣʴʥʦʡ ʧʦ 

ʨʘʟʨʘʙʦʪʢʝ ʩʘʡʪʦʚ/ʚʝʨʩʪʢʝ ʣʝʥʛʨʠʜʦʚ. ʅʦ ʧʨʠ ʵʪʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʪʦʨʘ (tilde, gophotoweb) ʜʝ-

ʰʝʚʣʝ, ʙʳʩʪʨʝʝ, ʢʨʘʩʠʚʝʝ ʠ ʩʪʘʙʠʣʴʥʝʝ. ʊʦ ʝʩʪʴ ʧʦ-

ʚʦʜ ʠʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʥʘʨʘʱʠʚʘʪʴ ʢʦʤʧʝʪʝʥʮʠʠ, 

ʠʣʠ ʧʝʨʝʩʤʘʪʨʠʚʘʪʴ ʧʨʦʬʠʣʴʥʦʩʪʴ ʢʦʤʧʘʥʠʠ. 

2.  ɽʩʣʠ ʩʦʙʩʪʚʝʥʥʳʡ ʨʝʩʫʨʩ ʚ ʧʨʠʥʮʠʧʝ ʤʦ-

ʞʝʪ ʩʜʝʣʘʪʴ ʨʘʙʦʪʫ ʙʳʩʪʨʝʝ, ʜʝʰʝʚʣʝ ʠ ʢʘʯʝʩʪʚʝʥ-

ʥʝʝ, ʪʦ ʥʝʪ ʩʤʳʩʣʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʪʦʨʦʥʥʶʶ ʦʨʛʘ-

ʥʠʟʘʮʠʶ. ɽʩʣʠ ʢʘʢʦʡ-ʪʦ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʚʘʣʠʚʘ-

ʝʪʩʷ (ʘ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ), ʪʦ ʥʫʞʥʦ 

ʩʤʦʪʨʝʪʴ ʥʘ ʧʨʠʦʨʠʪʝʪ ʟʘʜʘʯʠ/ʨʘʙʦʪʳ. ʅʘʧʨʠʤʝʨ, 

ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʢʣʠʝʥʪʩʢʠʭ 

ʜʘʥʥʳʭ ʣʫʯʰʝ ʨʝʰʠʪʴ ʙʳʩʪʨʝʝ ʠ ʜʦʨʦʞʝ, ʥʦ ʙʝʟ 

ʫʱʝʨʙʘ ʢʘʯʝʩʪʚʫ. ɽʩʣʠ ʩʚʦʠ ʨʝʩʫʨʩʳ ʵʪʦ ʧʦʢʨʳ-

ʚʘʶʪ ï ʚʦʧʨʦʩ ʦʙ ʘʫʪʩʦʨʩʠʥʛʝ ʥʝ ʩʪʦʠʪ. ɽʩʣʠ ʩʚʦʠ 

ʨʝʩʫʨʩʳ ʥʝ ʧʦʢʨʳʚʘʶʪ ʚʨʝʤʷ ʠʣʠ ʢʘʯʝʩʪʚʦ, ʪʦ ʥʝʦʙ-

ʭʦʜʠʤʦ ʠʩʢʘʪʴ ʚʥʝʰʥʠʭ ʧʦʜʨʷʜʯʠʢʦʚ. 

3.  ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʘʣʠʟʦʚʘʪʴ ʯʪʦ-ʪʦ ʦʪ-

ʩʫʪʩʪʚʫʶʱʝʝ ʥʘ ʨʳʥʢʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʫʪʩʦʨʩʠʥʛʘ 

ʚʝʜʝʪ ʢ ʨʠʩʢʘʤ ʢʨʘʞʠ ʙʠʟʥʝʩ-ʠʜʝʠ, ʨʘʩʮʝʥʪʨʘʣʠʟʘ-

ʮʠʠ ʢʦʤʘʥʜʳ. ɸ ʦʪʩʫʪʩʪʚʠʝ ʛʦʪʦʚʳʭ ʨʝʰʝʥʠʡ ʠ 

ʢʦʤʧʝʪʝʥʮʠʡ ʥʘ ʨʳʥʢʝ ʨʠʩʢʠ ʥʝ ʧʦʢʨʳʚʘʝʪ. 

4.  ɽʩʣʠ ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʣʘʩʴ ʩʣʦʞʥʦʩʚʷ-

ʟʘʥʥʘʷ ʩʠʩʪʝʤʘ ʠ ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʝʪʝʥʮʠʡ, ʢʦʪʦʨʫʶ 

ʙʫʜʝʪ ʜʦʨʦʛʦ ʧʝʨʝʥʦʩʠʪʴ ʧʦʜʨʷʜʯʠʢʘʤ. ʀʣʠ ʥʝ-

ʩʢʦʣʴʢʦ ʩʣʫʞʙ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʘʶʪ ʦʯʝʥʴ 

ʧʣʦʪʥʦ: ʥʘʧʨʠʤʝʨ ʙʫʭʛʘʣʪʝʨʠʷ, ʨʘʟʨʘʙʦʪʯʠʢʠ ʫʯʝʪ-

ʥʦʛʦ ʇʆ ʠ ʩʦʧʨʦʚʦʞʜʝʥʮʳ ʵʪʦʛʦ ʇʆ. ɽʩʣʠ ʩʠʩʪʝʤʘ 

ʧʨʦʨʘʙʦʪʘʣʘ 5-10 ʣʝʪ ʚ ʬʦʨʤʘʪʝ ʪʘʢʦʛʦ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʩ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʜʦʨʘʙʦʪʢʘʤʠ, ʪʦ ʢʨʘʡʥʝ 

ʩʣʦʞʥʦ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʜʘʪʴ ʩʠʩʪʝʤʫ ʥʘ ʘʫʪʩʦʨʩʠʥʛ. 

ʊʫʪ ʚʦʟʤʦʞʝʥ ʠʣʠ ʯʘʩʪʠʯʥʳʡ ʘʫʪʩʦʨʩʠʥʛ ʧʦʜ-

ʜʝʨʞʢʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ (ʩ ʜʦʣʛʠʤ ʧʝʨʠʦ-

ʜʦʤ ʧʝʨʝʜʘʯʠ ʢʦʤʧʝʪʝʥʮʠʡ), ʠʣʠ ʨʝʚʦʣʶʮʠʦʥʥʘʷ 

ʩʤʝʥʘ ʇʆ. 

5.  ʂʦʛʜʘ ʟʘʜʘʯʘ/ʨʘʙʦʪʘ ʩʪʘʚʠʪʩʷ ʠʤʝʥʥʦ ʢʘʢ 

ʦʙʫʯʘʶʱʘʷ/ʤʦʪʠʚʠʨʫʶʱʘʷ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʫʶ 

ʢʦʤʘʥʜʫ. ʅʘʧʨʠʤʝʨ, ʩʦʟʜʘʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʨʪʘʣʘ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʦʡʜʝʪʩʷ ʜʝʰʝʚʣʝ ʠ ʙʳʩʪʨʝʝ ʩʪʦʨʦʥ-

ʥʠʤ ʧʦʜʨʷʜʯʠʢʦʤ, ʥʦ ʚʳʩʪʫʧʘʝʪ ʥʝʢʦʪʦʨʳʤ ʪʠʤ-

ʙʠʣʜʠʥʛʦʚʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ. ʂʦʤʘʥʜʘ ʟʘʥʠʤʘʝʪʩʷ 

ʵʪʠʤ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʪʝʢʫʱʠʤʠ ʦʙʷʟʘʥʥʦʩʪʷʤʠ, ʦʙ-

ʱʘʷʩʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʨʘʟʚʠʚʘʷ ʥʝ ʧʨʦʬʠʣʴʥʳʝ ʢʦʤ-

ʧʝʪʝʥʮʠʠ. ʃʠʙʦ ʧʦʜʛʦʪʦʚʢʘ ʢ ʢʘʢʠʤ-ʪʦ ʢʦʨʧʦʨʘʪʠʚ-

ʥʳʤ ʧʨʘʟʜʥʠʢʘʤ/ʤʝʨʦʧʨʠʷʪʠʷʤ. ɸʥʘʣʦʛʠʯʥʳʤ ʵʬ-

ʬʝʢʪʦʤ ʦʙʣʘʜʘʝʪ ʩʦʟʜʘʥʠʝ ʩʝʨʚʠʩʦʚ ʩʚʷʟʘʥʥʳʭ ʩ 

ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʦʩʪʴʶ, ʜʘʞʝ ʢʦʛʜʘ ʵʪʦ ʥʝ ʷʚʣʷʝʪʩʷ 

ʧʨʦʬʠʣʴʥʦʡ ʟʘʜʘʯʝʡ.  
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ɸʥʥʦʪʘʮʠʷ. 

ʂʦʛʜʘ-ʪʦ Java ʫʢʨʝʧʠʣ ʩʚʦʠ ʧʦʟʠʮʠʠ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʚʳʙʨʘʣ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʷ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ Java ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʚʝʙ-ʨʘʟʨʘʙʦʪʢʝ ʈʘʩʩʤʦʪʨʝʥʳ ʥʘʠʙʦʣʝʝ 

ʧʦʧʫʣʷʨʥʳʝ java-ʙʠʙʣʠʦʪʝʢʠ ʜʣʷ ʧʘʨʩʠʥʛʘ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʩʧʦʩʦʙʳ 

ʠʭ ʧʦʜʢʣʶʯʝʥʠʷ ʠ ʦʩʥʦʚʳ ʨʘʙʦʪʳ ʩ ʥʠʤʠ. 

Abstract. 

Once upon a time Java strengthened its position due to the fact that it chose the priority direction of the web 

application. The article describes the capabilities of Java in modern web development Describes the most popular 

java-libraries for parsing used in the development of mobile applications, how to connect them and the basics of 

working with them. 



ζColloquium - journal Ȼ#10(34),2019 / TECHNICAL SCIENCE 123 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʚʝʙ-ʨʝʩʫʨʩ, ʧʘʨʩʠʥʛ, Java, ʙʠʙʣʠʦʪʝʢʠ. 

Keywords: mobile applications, web resource, parsing, Java, libraries. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ Java ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʷʟʳʢʦʚ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɽʛʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʚʷ-

ʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʦʥ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥ-

ʥʳʤ, ʧʣʘʪʬʦʨʤʦʥʝʟʘʚʠʩʠʤʳʤ ʠ ʫʜʦʙʥʳʤ ʜʣʷ ʠʟʫ-

ʯʝʥʠʷ. ʇʨʦʛʨʘʤʤʳ, ʥʘʧʠʩʘʥʥʳʝ ʥʘ ʷʟʳʢʝ Java, 

ʣʝʛʢʦ ʯʠʪʘʶʪʩʷ ʠ ʦʪʣʘʞʠʚʘʶʪʩʷ: ʧʝʨʚʫʶ ʧʨʦʩʪʫʶ 

ʧʨʦʛʨʘʤʤʫ ʤʦʞʥʦ ʥʘʧʠʩʘʪʴ ʫʞʝ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ 

ʯʘʩʦʚ ʧʦʩʣʝ ʥʘʯʘʣʘ ʠʟʫʯʝʥʠʷ. 

ʆʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʙʦʨʴʙʳ ʩʦ ʩʣʦʞʥʦʩʪʴʶ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩʪʘʣʦ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠ-

ʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ (ʆʆʇ). ʆʆʇ ð ʤʝʪʦ-

ʜʦʣʦʛʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʚʠʜʝ ʩʦʚʦʢʫʧ-

ʥʦʩʪʠ ʦʙʲʝʢʪʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 

ʵʢʟʝʤʧʣʷʨʦʤ ʢʦʥʢʨʝʪʥʦʛʦ ʢʣʘʩʩʘ. 

ʇʨʦʛʨʘʤʤʘ ʥʘ ʷʟʳʢʝ Java ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʥʘʙʦʨ ʢʣʘʩʩʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ 

ʦʙʦʙʱʝʥʥʦʝ ʦʧʠʩʘʥʠʝ ʦʙʲʝʢʪʘ ʠ ʦʙʷʟʘʪʝʣʴʥʦ ʩʦʜʝʨ-

ʞʠʪ ʤʝʪʦʜʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʨʘʙʦʪʳ ʩ ʦʙʲʝʢ-

ʪʘʤʠ. ɼʣʷ ʣʫʯʰʝʡ ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ 

ʢʣʘʩʩʳ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ 

ʠʤʝʥ, ʢʦʪʦʨʳʝ ʚ Java ʥʘʟʳʚʘʶʪʩʷ ʧʘʢʝʪʘʤʠ 

(packages). 

ʂʣʘʩʩʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʛʦ ʨʘʟ-

ʤʝʨʘ ʠ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ, ʥʦ ʩʫʱʝʩʪʚʫʝʪ ʤʠʥʠ-

ʤʘʣʴʥʳʡ ʢʦʜ ʠʟ ʦʙʷʟʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʟʘʛʦʣʦʚʦʢ 

ʢʣʘʩʩʘ (ʩʦʜʝʨʞʠʪ ʩʣʫʞʝʙʥʦʝ ʩʣʦʚʦ class ʠ ʠʤʷ 

ʢʣʘʩʩʘ) ʠ çʪʝʣʦ ʢʣʘʩʩʘè (ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʬʠʛʫʨʥʳʭ 

ʩʢʦʙʢʘʭ). ʂʘʞʜʳʡ ʢʣʘʩʩ ʩʦʩʪʦʠʪ ʠʟ ʤʝʪʦʜʦʚ, ʘ ʢʘʞ-

ʜʳʡ ʤʝʪʦʜ ʩʦʩʪʦʠʪ ʠʟ ʟʘʛʦʣʦʚʢʘ ʠ ʪʝʣʘ. ʆʙʷʟʘʪʝʣʴ-

ʥʳʤ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʢʘʞʜʦʤ ʢʣʘʩʩʝ ʛʣʘʚʥʦʛʦ 

ʤʝʪʦʜʘ: public static void main (String [] args). 

ʈʘʟʨʘʙʦʪʯʠʢ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʩʪʘʣʢʠ-

ʚʘʝʪʩʷ ʩ ʟʘʜʘʯʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩʦ ʩʙʦʨʦʤ ʦʧʨʝʜʝ-

ʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʨʘʟʣʠʯʥʳʭ ʚʝʙ-ʨʝʩʫʨʩʦʚ. ʕʪʦ 

ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʨʘʟ-

ʣʠʯʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʥʦ ʠ ʧʨʠ 

ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʪʨʝʙʫʝʤʳʭ ʜʘʥʥʳʭ ʜʦʩʪʘʪʦʯʥʦ 

ʤʥʦʛʦ, ʦʥʠ ʥʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ ʠ ʨʝʛʫʣʷʨʥʦ ʦʙʥʦʚ-

ʣʷʶʪʩʷ. 

ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʥʘʧʠʩʘʥʠʷ ʧʨʠʣʦʞʝ-

ʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ java-ʙʠʙʣʠʦʪʝʢʠ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ 

ʭʨʘʥʠʪʴ ʠʩʭʦʜʥʳʡ ʢʦʜ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ ʚ ʦʜ-

ʥʦʤ ʬʘʡʣʝ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ ʨʘʟʥʳʭ ʧʨʦʝʢʪʘʭ, 

ʧʨʦʩʪʦ ʧʦʜʢʣʶʯʘʷ ʝʝ. ɺ ʪʦʤ ʯʠʩʣʝ ʩʫʱʝʩʪʚʫʶʪ ʙʠʙ-

ʣʠʦʪʝʢʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʩʙʦʨʘ ʠʥʬʦʨʤʘ-

ʮʠʠ ʩ ʚʝʙ-ʨʝʩʫʨʩʦʚ (ʧʘʨʩʠʥʛʘ). 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʥʘʠʙʦʣʝʝ 

ʧʦʧʫʣʷʨʥʳʝ java-ʙʠʙʣʠʦʪʝʢʠ ʜʣʷ ʧʘʨʩʠʥʛʘ, ʧʨʠʤʝ-

ʥʷʝʤʳʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʩʧʦ-

ʩʦʙʳ ʠʭ ʧʦʜʢʣʶʯʝʥʠʷ ʠ ʦʩʥʦʚʳ ʨʘʙʦʪʳ ʩ ʥʠʤʠ. 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʩʨʝʜ ʨʘʟʨʘ-

ʙʦʪʢʠ ʧʦʜ Android ʩʯʠʪʘʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ 

ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ Android Studio. ʆʥʘ ʙʝʩʧʣʘʪʥʘʷ ʠ 

ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʷʚʣʷʝʪʩʷ ʦʬʠʮʠʘʣʴʥʦʡ ʩʨʝʜʦʡ 

ʨʘʟʨʘʙʦʪʢʠ ʧʦʜ Android. 

ɺ Android Studio ʫʜʦʙʥʦ ʨʘʙʦʪʘʪʴ ʩ ʙʠʙʣʠʦʪʝ-

ʢʘʤʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚ SDK Manager (ʘʥʛʣ. 

Software development kit -ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʨʘʟʥʦʦʙ-

ʨʘʟʥʳʝ ʙʠʙʣʠʦʪʝʢʠ, ʜʦʢʫʤʝʥʪʘʮʠʶ ʠ ʠʥʩʪʨʫʤʝʥʪʳ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ) ʥʝʦʙʭʦʜʠʤʦ ʟʘʛʨʫʟʠʪʴ 

ʧʘʢʝʪ Android Support Repository. ʆʥ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʩʢʦʤʧʠʣʠʨʦʚʘʥʥʳʝ ʚʝʨʩʠʠ ʙʠʙʣʠʦʪʝʢ. 

ɼʦʙʘʚʠʪʴ ʙʠʙʣʠʦʪʝʢʫ ʚ ʧʨʦʝʢʪ ʤʦʞʥʦ ʜʚʫʤʷ 

ʩʧʦʩʦʙʘʤʠ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʢʨʳʪʴ 

ʬʘʡʣ build.gradle ʧʨʠʣʦʞʝʥʠʷ ʠ ʜʦʙʘʚʠʪʴ ʚ ʨʘʟʜʝʣ 

dependencies ʩʩʳʣʢʫ ʥʘ ʥʫʞʥʫʶ ʙʠʙʣʠʦʪʝʢʫ. 

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ 

Android Studio ʚʳʙʨʘʪʴ File/Project Structure. ɺ ʧʦ-

ʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʧʨʠ-

ʣʦʞʝʥʠʝ ʠ ʧʝʨʝʡʪʠ ʚʦ ʚʢʣʘʜʢʫ Dependencies. 

 
ʈʠʩʫʥʦʢ 1. ɼʦʙʘʚʣʝʥʠʝ ʙʠʙʣʠʦʪʝʢʠ ʚ ʧʨʦʝʢʪ 
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ʉʧʨʘʚʘ ʥʘʞʘʪʴ ʥʘ ʟʝʣʝʥʳʡ ʟʥʘʯʦʢ ʠ ʚʳʙʨʘʪʴ 

Library dependency (ʨʠʩ. 1). ʆʪʢʨʦʝʪʩʷ ʦʢʥʦ ʚʳʙʦʨʘ 

ʙʠʙʣʠʦʪʝʢʠ. ɺ ʥʝʤ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʠʟ ʩʧʠʩʢʘ ʟʘʛʨʫ-

ʞʝʥʥʳʭ ʙʠʙʣʠʦʪʝʢ ʥʫʞʥʫʶ ʠʣʠ ʚʚʝʩʪʠ ʥʘʟʚʘʥʠʝ 

ʪʨʝʙʫʝʤʦʡ ʙʠʙʣʠʦʪʝʢʠ ʚ ʩʪʨʦʢʫ ʧʦʠʩʢʘ. 

ʇʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʙʠʙʣʠʦʪʝʢʠ ʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʝʝ ʚ ʩʚʦʝʤ ʧʨʦʝʢʪʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ ʧʘʨʩʠʥʛʘ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʠʟʚʣʝʢʘʪʴ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʚʝʙ-ʨʝʩʫʨʩʘ, ʪʘʢʠʝ ʢʘʢ 

ʪʝʢʩʪ, ʩʩʳʣʢʠ, ʠʟʦʙʨʘʞʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʩʨʝʜʠ ʨʘʟ-

ʨʘʙʦʪʯʠʢʦʚ java-ʙʠʙʣʠʦʪʝʢʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʧʘʨʩʠʥʛʘ ʚ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ. 

HtmlCleaner - java-ʙʠʙʣʠʦʪʝʢʘ ʩ ʦʪʢʨʳʪʳʤ ʠʩ-

ʭʦʜʥʳʤ ʢʦʜʦʤ, ʜʣʷ ʨʘʙʦʪʳ ʩ HTML [1]. HTML-ʢʦʜ 

ʚʝʙ-ʩʪʨʘʥʠʮʳ ʥʝ ʚʩʝʛʜʘ ʭʦʨʦʰʦ ʩʬʦʨʤʠʨʦʚʘʥ ʠ 

ʫʜʦʙʝʥ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ, ʦʥ ʜʘʞʝ ʤʦʞʝʪ 

ʩʦʜʝʨʞʘʪʴ ʦʰʠʙʢʠ ʚ ʧʦʩʪʨʦʝʥʠʠ ʜʦʢʫʤʝʥʪʘ. 

HtmlCleaner ʧʝʨʝʫʧʦʨʷʜʦʯʠʚʘʝʪ ʦʪʜʝʣʴʥʳʝ ʵʣʝ-

ʤʝʥʪʳ html ʠ ʩʦʟʜʘʝʪ ʧʨʘʚʠʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ 

XML.  

ʀʟʥʘʯʘʣʴʥʦ ʙʠʙʣʠʦʪʝʢʘ ʩʦʟʜʘʚʘʣʘʩʴ ʜʣʷ ʜʘʣʴ-

ʥʝʡʰʝʡ ʨʘʙʦʪʳ ʩ XPath, XQuery ʠ XSLT, ʥʦ ʩʪʨʫʢ-

ʪʫʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ, ʩʦʟʜʘʚʘʝʤʳʝ ʧʘʨʩʝʨʦʤ, 

ʪʘʢʞʝ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʚ ʤʦʙʠʣʴʥʦʡ ʨʘʟʨʘ-

ʙʦʪʢʝ. 

ʆʪʣʠʯʠʪʝʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʵʪʦʡ ʙʠʙʣʠʦ-

ʪʝʢʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʘ ʘʥʘʣʠʟʠʨʫʝʪ HTML-ʢʦʜ ʠ 

ʛʝʥʝʨʠʨʫʝʪ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʜʨʝʚʦʚʠʜʥʫʶ ʩʪʨʫʢʪʫʨʫ, 

ʫʜʦʙʥʫʶ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʷʚ-

ʣʷʝʪʩʷ ʧʦʪʦʢʦʙʝʟʦʧʘʩʥʦʡ, ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʥʘ ʤʦ-

ʞʝʪ ʨʘʙʦʪʘʪʴ ʩ ʥʝʩʢʦʣʴʢʠʤʠ HTML-ʠʩʪʦʯʥʠʢʘʤʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ. ʊʘʢʞʝ ʧʘʨʩʝʨ ʣʝʛʢʦ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʥʝʩʢʦʣʴʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʠ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʟʘʜʘ-

ʚʘʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʧʘʨʩʠʥʛʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʜʘʯ. 

HTMLParser - ʵʪʦ Java-ʙʠʙʣʠʦʪʝʢʘ, ʠʩʧʦʣʴʟʫʝ-

ʤʘʷ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʣʠ ʠʟʚʣʝʯʝʥʠʷ ʜʘʥʥʳʭ ʠʟ 

HTML [2].  

HtmlParser ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

- ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ URL, ʠʟʤʝʥʝʥʠʝ ʥʝʢʦʪʦ-

ʨʳʭ ʠʣʠ ʚʩʝʭ ʩʩʳʣʦʢ ʥʘ ʩʪʨʘʥʠʮʝ; 

- ʧʝʨʝʤʝʱʝʥʠʝ ʢʦʥʪʝʥʪʘ ʠʟ ʀʥʪʝʨʥʝʪʘ ʥʘ ʣʦ-

ʢʘʣʴʥʳʡ ʜʠʩʢ; 

- ʮʝʥʟʫʨʘ, ʫʜʘʣʝʥʠʝ ʦʩʢʦʨʙʠʪʝʣʴʥʳʭ ʩʣʦʚ ʠ 

ʬʨʘʟ ʩʦ ʩʪʨʘʥʠʮ; 

- ʦʯʠʩʪʢʘ HTML, ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʯʥʳʭ 

ʩʪʨʘʥʠʮ; 

- ʫʜʘʣʝʥʠʝ ʨʝʢʣʘʤʳ; 

- ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ XML. 

ʕʪʦ ʙʳʩʪʨʘʷ, ʥʘʜʝʞʥʘʷ ʠ ʭʦʨʦʰʦ ʧʨʦʪʝʩʪʠʨʦ-

ʚʘʥʥʘʷ ʙʠʙʣʠʦʪʝʢʘ, ʦʪʣʠʯʠʪʝʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦ-

ʩʪʷʤʠ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʧʨʦʩʪʦʪʘ, ʩʢʦʨʦʩʪʴ ʠ ʩʧʦ-

ʩʦʙʥʦʩʪʴ ʧʦʪʦʢʦʚʦʡ ʦʙʨʘʙʦʪʢʠ HTML. 

NekoHTML ð ʵʪʦ ʧʨʦʩʪʦʡ ʩʢʘʥʝʨ HTML, ʢʦ-

ʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʧʨʠʣʦʞʝʥʠʡ ʘʥʘ-

ʣʠʟʠʨʦʚʘʪʴ HTML-ʜʦʢʫʤʝʥʪʳ ʠ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ 

ʠʥʬʦʨʤʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʠʥʪʝʨ-

ʬʝʡʩʦʚ XML [3]. 

ʇʘʨʩʝʨ ʤʦʞʝʪ ʠʟʚʣʝʢʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʩ ʚʝʙ-ʨʝ-

ʩʫʨʩʘ, ʛʨʫʧʧʠʨʦʚʘʪʴ ʝʝ, ʩʢʘʥʠʨʦʚʘʪʴ HTML-ʬʘʡʣʳ 

ʠ ʠʩʧʨʘʚʣʷʪʴ ʤʥʦʞʝʩʪʚʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʦʰʠ-

ʙʦʢ ʚ ʥʠʭ. NekoHTML ʜʦʙʘʚʣʷʝʪ ʦʪʩʫʪʩʪʚʫʶʱʠʝ 

ʨʦʜʠʪʝʣʴʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʢʨʳʚʘʝʪ 

ʵʣʝʤʝʥʪʳ ʩ ʧʦʤʦʱʴʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʥʮʝʚʳʭ 

ʪʝʛʦʚ ʠ ʤʦʞʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʥʝʩʦʛʣʘʩʦʚʘʥʥʳʝ 

ʚʩʪʨʦʝʥʥʳʝ ʪʝʛʠ ʵʣʝʤʝʥʪʦʚ. 

NekoHTML ʥʘʧʠʩʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʨ-

ʬʝʡʩʘ Xerces Native Interface (XNI), ʢʦʪʦʨʳʡ ʷʚʣʷ-

ʝʪʩʷ ʦʩʥʦʚʦʡ ʨʝʘʣʠʟʘʮʠʠ Xerces2. ʇʘʨʩʝʨ ʨʘʩʧʨʦ-

ʩʪʨʘʥʷʝʪʩʷ ʧʦʜ ʣʠʮʝʥʟʠʝʡ Apache 2.0. 

Jericho HTML Parser ð ʵʪʦ Java-ʙʠʙʣʠʦʪʝʢʘ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʯʘʩʪʠ 

HTML-ʜʦʢʫʤʝʥʪʘ, ʚʢʣʶʯʘʷ ʪʝʛʠ ʥʘ ʩʪʦʨʦʥʝ ʩʝʨ-

ʚʝʨʘ. ʆʥʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʝ 

ʬʫʥʢʮʠʠ ʦʙʨʘʙʦʪʢʠ ʬʦʨʤʳ HTML [4]. 

Jericho HTML Parser ʚʳʧʫʱʝʥ ʚ ʨʘʤʢʘʭ ʧʫʙ-

ʣʠʯʥʦʡ ʣʠʮʝʥʟʠʠ Eclipse (EPL), GNU Lesser General 

Public License (LGPL) ʠ Apache License. 

ɼʘʥʥʫʶ ʙʠʙʣʠʦʪʝʢʫ ʦʪʣʠʯʘʝʪ ʦʪ ʜʨʫʛʠʭ ʙʠʙ-

ʣʠʦʪʝʢ ʜʣʷ ʧʘʨʩʠʥʛʘ HTML ʪʦ, ʯʪʦ ʦʥʘ ʤʦʞʝʪ ʨʘʩ-

ʧʦʟʥʘʚʘʪʴ ʩʝʨʚʝʨʥʳʝ ʪʝʛʠ, ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʠʟʚʣʝʯʝ-

ʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʢʦʤʙʠʥʘʮʠʶ ʧʨʦʩʪʦʛʦ ʪʝʢʩʪʦʚʦʛʦ 

ʧʦʠʩʢʘ, ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʝʛʦʚ ʠ ʢʵʰʘ 

ʧʦʟʠʮʠʠ ʪʝʛʦʚ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʨʦʩʪʦʡ, ʥʦ ʚʩʝʩʪʦ-

ʨʦʥʥʠʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝ-

ʤʝʥʪʘʤʠ ʬʦʨʤʳ HTML. 

ʊʘʢʞʝ ʦʪʣʠʯʠʪʝʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʵʪʦʛʦ 

ʧʘʨʩʝʨʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʠʤʝʝʪ ʚʩʪʨʦʝʥʥʫʶ 

ʬʫʥʢʮʠʶ ʜʣʷ ʨʝʥʜʝʨʠʥʛʘ HTML ʩ ʧʨʦʩʪʳʤ ʬʦʨʤʘ-

ʪʠʨʦʚʘʥʠʝʭʤ ʪʝʢʩʪʘ ʠ ʚʩʪʨʦʝʥʥʳʝ ʬʫʥʢʮʠʠ ʜʣʷ 

ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ HTML, ʢʦʪʦʨʳʝ 

ʛʨʫʧʧʠʨʫʶʪ ʵʣʝʤʝʥʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʧʦʣʦʞʝ-

ʥʠʝʤ ʚ ʠʝʨʘʨʭʠʠ ʵʣʝʤʝʥʪʦʚ ʜʦʢʫʤʝʥʪʘ. ʇʘʨʩʝʨ 

ʧʨʦʩʪ ʚ ʥʘʩʪʨʦʡʢʝ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʪʝʛʦʚ 

ʤʦʛʫʪ ʙʳʪʴ ʣʝʛʢʦ ʦʧʨʝʜʝʣʝʥʳ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ. 

Jsoup ð ʵʪʦ Java-ʙʠʙʣʠʦʪʝʢʘ ʩ ʦʪʢʨʳʪʳʤ ʠʩ-

ʭʦʜʥʳʤ ʢʦʜʦʤ ʜʣʷ ʨʘʙʦʪʳ ʩ HTML, ʢʦʪʦʨʘʷ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪ ʫʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠ-

ʣʦʞʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥ-

ʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ DOM, CSS ʠ 

JQuery-ʧʦʜʦʙʥʳʭ ʤʝʪʦʜʦʚ [5]. 

ʂʘʢ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʙʨʘʫʟʝʨʳ, Jsoup ʠʩʧʦʣʴʟʫʝʪ 

ʜʣʷ ʨʘʟʙʦʨʘ HTML-ʢʦʜʘ ʤʦʜʝʣʴ DOM. ʊʘʢʞʝ, ʦʜ-

ʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ Jsoup ʷʚʣʷʝʪʩʷ ʝʛʦ 

ʥʘʜʝʞʥʦʩʪʴ. 

ɹʠʙʣʠʦʪʝʢʘ JSoup ʚʳʧʦʣʥʷʝʪ ʪʘʢʠʝ ʬʫʥʢʮʠʠ, 

ʢʘʢ ʨʘʟʙʦʨ HTML ʠʟ ʩʪʨʦʢʠ, ʬʘʡʣʘ ʠʣʠ URL, ʧʦʠʩʢ 

ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ CSS ʠʣʠ DOM ʩʝʣʝʢʪʦ-

ʨʦʚ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʵʣʝʤʝʥʪʘʤʠ HTML ʠ ʘʪʨʠʙʫ-

ʪʘʤʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ ʧʨʦʩʪʦʪʫ, ʩ ʧʦʤʦʱʴʶ ʙʠʙ-

ʣʠʦʪʝʢʠ JSoup ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠ ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʩʘ-

ʤʳʝ ʨʘʟʣʠʯʥʳʝ ʜʘʥʥʳʝ (ʪʝʢʩʪ, ʢʘʨʪʠʥʢʠ, ʪʘʙʣʠʮʳ), 

ʯʪʦʙʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʤʦʙʠʣʴʥʦʤ 

ʧʨʠʣʦʞʝʥʠʠ. ɺ ʩʪʘʪʴʝ çʈʝʘʣʠʟʘʮʠʷ ʧʘʨʩʠʥʛʘ ʩʨʝʜ-

ʩʪʚʘʤʠ Javaè ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝ-

ʥʠʷ ʙʠʙʣʠʦʪʝʢʠ JSoup ʥʘ ʧʨʠʤʝʨʝ ʩʦʟʜʘʥʠʷ ʧʨʠʣʦ-

ʞʝʥʠʷ, ʚʳʚʦʜʷʱʝʛʦ ʥʘ ʵʢʨʘʥ ʢʘʪʘʣʦʛ ʩʝʨʠʘʣʦʚ, ʧʦ-

ʣʫʯʝʥʥʳʡ ʩ ʚʝʙ-ʨʝʩʫʨʩʦʚ [6]. 

Java-ʙʠʙʣʠʦʪʝʢʠ ʷʚʣʷʶʪʩʷ ʧʦʣʝʟʥʳʤ ʠʥʩʪʨʫ-

ʤʝʥʪʦʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. 

ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʥʝ ʧʝʨʝʧʠʩʳʚʘʪʴ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʢʦʜ 

ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʦʪʦʚʳʡ 
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ʤʦʜʫʣʴ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ, ʪʘʢʠʭ ʢʘʢ 

ʨʘʙʦʪʘ ʩ ʬʘʡʣʘʤʠ, ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʠ ʚʠʜʝʦ, ʨʘʙʦʪʘ 

ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʠʣʠ ʧʨʠ ʠʟʚʣʝʯʝʥʠʠ ʜʘʥʥʳʭ ʩ ʚʝʙ-

ʨʝʩʫʨʩʘ. ʈʘʟʨʘʙʦʪʯʠʢʫ ʣʠʰʴ ʦʩʪʘʝʪʩʷ ʧʦʜʢʣʶʯʠʪʴ 

ʙʠʙʣʠʦʪʝʢʫ ʠ ʥʘʩʪʨʦʠʪʴ ʝʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʝʡ 

ʟʘʜʘʯʠ. 
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DETERMINATION OF A LIGHT -SIGNAL SIGNAL USING A NEURAL NETWORK  

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʛʥʘʣʘ ʩʚʝʪʦʬʦʨʘ ʧʦʩʨʝʜʩʪʚʦʤ ʩʚʝʨʪʦʯʥʦʡ 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʠ ʘʣʛʦʨʠʪʤʦʚ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʠʛʥʘʣʘ ʩʚʝʪʦʬʦʨʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʦʜʥʦʛʦ ʠʟ ʪʨʝʭ ʚʦʟʤʦʞʥʳʭ ʪʠʧʦʚ ʩʚʝʪʦʬʦʨʘ: ʦʙʳʯʥʳʡ ʩʚʝʪʦʬʦʨ, ʩʚʝʪʦʬʦʨ ʩ ʧʨʘʚʦʡ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʝʢʮʠʝʡ, ʩʚʝʪʦʬʦʨ ʩ ʣʝʚʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʝʢʮʠʝʡ, ʘ ʪʘʢ ʞʝ ʧʦʠʩʢ ʟʝʣʝʥʦʛʦ, ʞʝʣʪʦʛʦ 

ʠʣʠ ʢʨʘʩʥʦʛʦ ʩʠʛʥʘʣʘ ʩʚʝʪʦʬʦʨʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ, ʩ ʫʯʝʪʦʤ ʝʛʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʪʠʧʘ.  

Abstract. 

This article presents a method for determining the signal of a traffic light by means of a convolutional neural 

network and computer vision algorithms. The definition of a traffic signal includes the classification of one of 

three possible types of traffic lights: a normal traffic light, a traffic light with the right sub-section, a traffic light 

https://jhy.io/
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with the left sub-section, and also a search for a green, yellow or red traffic light signal in the image, taking into 

account its classified type. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ, OpenCV, Keras, ʢʦʣʝʩʥʳʡ ʨʦʙʦʪ.  

Keywords: neural network, computer vision, OpenCV, Keras, wheeled robot. 

 

ɿʘʜʘʯʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʦʩ-

ʥʦʚʥʦʡ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ. ɸʣʛʦ-

ʨʠʪʤʳ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘʭʦʜʷʪ ʩʚʦʝ ʧʨʠʤʝʥʝ-

ʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ: ʦʪ ʤʝʜʠʮʠʥʳ ʜʦ ʙʝʩʧʠʣʦʪ-

ʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʝʪ 

ʨʘʩʩʤʦʪʨʝʥ ʧʦʜʭʦʜ ʢ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʩʠʛʥʘʣʘ ʩʚʝʪʦ-

ʬʦʨʘ ʢʦʣʝʩʥʳʤ ʨʦʙʦʪʦʤ [1], ʧʝʨʝʜʚʠʛʘʶʱʠʤʩʷ ʧʦ 

ʤʘʢʝʪʫ ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʋʩʪʘʥʦʚʣʝʥʥʳʝ 

ʥʘ ʤʘʢʝʪʝ ʩʚʝʪʦʬʦʨʳ ʙʳʣʠ ʥʘʧʝʯʘʪʘʥʳ ʥʘ 3ʜ ʧʨʠʥ-

ʪʝʨʝ. ʇʨʠʩʫʪʩʪʚʫʶʪ ʩʚʝʪʦʬʦʨʳ ʩʣʝʜʫʶʱʝʛʦ ʦʙ-

ʨʘʟʮʘ (ʨʠʩ. 1.):  

¶ ʉʚʝʪʦʬʦʨʳ ʩ ʣʝʚʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʝʢ-
ʮʠʝʡ; 

¶ ʉʚʝʪʦʬʦʨʳ ʩ ʧʨʘʚʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʝʢ-
ʮʠʝʡ; 

¶ ʉʚʝʪʦʬʦʨʳ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʝʢʮʠʡ. 

 
ʈʠʩ. 1. ʃʦʢʘʣʠʟʦʚʘʥʥʳʝ ʩʚʝʪʦʬʦʨʳ 

ʇʨʦʮʝʩʩ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʣʦʢʘ-

ʣʠʟʦʚʘʥʥʦʤ ʨʘʥʝʝ ʩʚʝʪʦʬʦʨʝ [2] ʀ ʩʦʩʪʦʠʪ ʠʟ ʢʣʘʩ-

ʩʠʬʠʢʘʮʠʠ ʩʚʝʪʦʬʦʨʘ ʧʦ ʪʠʧʫ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʛʥʘ-

ʣʦʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʚʝʪʘ ʩʠʛʥʘʣʘ. 

1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʪʠʧʘ ʩʚʝʪʦʬʦʨʘ 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʘʣʛʦʨʠʪʤʘ ʧʨʦʠʩʭʦʜʠʪ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʪʨʝʭ ʪʠʧʦʚ ʩʚʝʪʦʬʦʨʘ. ʊʘʢ ʞʝ ʥʘ 

ʜʘʥʥʦʤ ʵʪʘʧʝ ʦʪʩʝʠʚʘʶʪʩʷ ʦʰʠʙʢʠ, ʧʨʦʠʟʦʰʝʜʰʠʝ 

ʧʨʠ ʣʦʢʘʣʠʟʘʮʠʠ ʩʚʝʪʦʬʦʨʘ. ʇʨʦʮʝʩʩ ʢʣʘʩʩʠʬʠʢʘ-

ʮʠʠ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʚʝʨʪʦʯʥʦʡ ʥʝʡʨʦʥ-

ʥʦʡ ʩʝʪʠ (ʨʠʩ. 2.), ʧʨʠʥʠʤʘʶʱʝʡ ʥʘ ʚʭʦʜ ʠʟʦʙʨʘʞʝ-

ʥʠʝ ʩʚʝʪʦʬʦʨʘ ʠ ʚʦʟʚʨʘʱʘʶʱʝʡ ʚʝʨʦʷʪʥʦʩʪʴ 

ʥʘʭʦʞʜʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʪʨʝʭ ʪʠʧʦʚ ʥʘ ʚʭʦʜʥʦʤ ʠʟʦʙ-

ʨʘʞʝʥʠʠ, ʘ ʪʘʢʞʝ ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʩʫʪʩʪʚʠʷ ʩʚʝʪʦ-

ʬʦʨʘ.  

 
ʈʠʩ. 2. ɸʨʭʠʪʝʢʪʫʨʘ ʩʝʪʠ 
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ɼʣʷ ʩʦʟʜʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʠʩ-

ʧʦʣʴʟʦʚʘʣʩʷ ʬʨʘʝʤʚʦʨʢ Keras, ʩʦʚʤʝʩʪʥʦ ʩ ʙʠʙʣʠʦ-

ʪʝʢʦʡ Tensorflow. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʣʦʢʘʣʠʟʦʚʘʥʥʳʡ 

ʩʚʝʪʦʬʦʨ ʣʠʙʦ ʫʤʝʥʴʰʘʣʩʷ ʜʦ ʚʭʦʜʥʦʛʦ ʨʘʟʨʝʰʝ-

ʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʣʠʙʦ ʠʟʦʙʨʘʞʝʥʠʝ ʜʦʩʪʨʘʠʚʘ-

ʣʦʩʴ, ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʛʨʘʥʠʮ ʙʝʣʦʛʦ ʮʚʝʪʘ. ʊʘʢʞʝ 

ʜʦʩʪʨʘʠʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʜʣʷ ʩʦ-

ʭʨʘʥʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ ʩʪʦʨʦʥ. ɿʘʪʝʤ ʧʨʦʠʟʚʦʜʠ-

ʣʦʩʴ ʜʝʣʝʥʠʝ ʚʩʝʭ ʧʠʢʩʝʣʝʡ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ 255 ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʚʩʝ ʟʥʘʯʝʥʠʷ ʧʠʢʩʝʣʝʡ ʣʝʞʘʣʠ ʚ ʜʠʘʧʘ-

ʟʦʥʝ ʦʪ 0 ʜʦ 1.  

ʈʝʟʫʣʴʪʘʪʦʤ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʷʚʣʷʝʪʩʷ ʦʙʫʯʝʥʥʘʷ 

ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʪʠʧ ʩʚʝʪʦʬʦʨʘ 

ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 87 ʧʨʦʮʝʥʪʦʚ. ʉʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʧʘʜʝʥʠʝ ʪʦʯʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʥʘ 

ʠʟʦʙʨʘʞʝʥʠʠ ʩʚʝʪʦʬʦʨʘ ʥʝ ʛʦʨʠʪ ʥʝ ʦʜʠʥ ʠʟ ʩʠʛʥʘ-

ʣʦʚ, ʠ ʚ ʩʣʫʯʘʝ ʥʝʧʨʘʚʠʣʴʥʦ ʚʳʨʝʟʘʥʥʦʛʦ ʩʚʝʪʦ-

ʬʦʨʘ. 

2. ʆʧʨʝʜʝʣʝʥʠʝ ʩʠʛʥʘʣʘ ʩʚʝʪʦʬʦʨʘ. 

ɿʘ ʵʪʘʧʦʤ ʣʦʢʘʣʠʟʘʮʠʠ ʩʣʝʜʫʝʪ ʵʪʘʧ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʩʠʛʥʘʣʘ ʩʚʝʪʦʬʦʨʘ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʮʚʝʪʝ ʠ 

ʦʯʝʨʪʘʥʠʠ ʛʦʨʷʱʝʛʦ ʩʠʛʥʘʣʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʙ-

ʣʠʦʪʝʢʠ OpenCV.  

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʧʨʦʠʩʭʦʜʠʪ ʨʘʙʦʪʘ ʩ ʮʚʝʪʦʤ. 

ʌʫʥʢʮʠʷ cv2.inRange ʧʦʟʚʦʣʷʝʪ ʥʘʣʦʞʠʪʴ ʥʘ ʢʘʜʨ 

ʮʚʝʪʦʚʦʡ ʬʠʣʴʪʨ ʚ ʟʘʜʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ. ɼʣʷ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʪʠʧʘ ʩʠʛʥʘʣʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʘʨʘʥʝʝ ʧʦʜʛʦ-

ʪʦʚʣʝʥʥʳʝ ʜʠʘʧʘʟʦʥʳ ʚ ʬʦʨʤʘʪʝ hsv, ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʝ ʟʝʣʝʥʦʤʫ, ʢʨʘʩʥʦʤʫ ʠ ʦʨʘʥʞʝʚʦʤʫ ʮʚʝʪʫ. Hsv 

ʩʭʝʤʘ ʫʯʠʪʳʚʘʝʪ ʷʨʢʦʩʪʴ ʠ ʥʘʩʳʱʝʥʥʦʩʪʴ ʮʚʝʪʘ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʘʣ-

ʛʦʨʠʪʤʘ. ɿʘʪʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʫʥʢʮʠʷ 

cv2.bitwise_and ï ʧʦʙʠʪʦʚʦʝ ʩʨʘʚʥʝʥʠʝ ʢʦʪʦʨʦʝ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʪʩʝʯʝʥʠʷ ʥʫʞʥʦʡ ʦʙʣʘʩʪʠ. ʈʠʩ 3. 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʦʣʫʯʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ.  

 
ʈʠʩ. 3. ʇʨʠʤʝʨ ʧʦʣʫʯʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

 

ʊʝʢʫʱʝʝ ʠʟʦʙʨʘʞʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʧʦʩʪʘ-

ʚʠʪʴ ʩ ʰʘʙʣʦʥʦʤ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʤ ʟʘʨʘʥʝʝ. ʕʪʦʪ 

ʤʝʪʦʜ ʪʘʢ ʞʝ ʧʦʤʦʛʘʝʪ ʫʤʝʥʴʰʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ 

ʦʰʠʙʢʠ. ʀʜʝʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʛʦʨʷʱʠʡ ʩʠʛʥʘʣ 

ʩʚʝʪʦʬʦʨʘ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʦʯʝʨʪʘʥʠʝ, ʢʦʪʦʨʦʝ 

ʤʳ ʤʦʞʝʤ ʩʨʘʚʥʠʪʴ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʤʳ ʙʫʜʝʤ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʘʣʛʦʨʠʪʤ ʧʦʠʩʢʘ ʧʦ ʮʚʝʪʫ, ʝʩʪʴ 

ʚʝʨʦʷʪʥʦʩʪʴ ʧʝʨʝʧʫʪʘʪʴ ʩʠʛʥʘʣ ʩ ʦʙʲʝʢʪʦʤ ʟʝʣʝ-

ʥʦʛʦ, ʞʝʣʪʦʛʦ ʠʣʠ ʢʨʘʩʥʦʛʦ ʮʚʝʪʦʚ, ʢʦʪʦʨʳʡ ʧʦʧʘʣ 

ʥʘ ʜʘʥʥʳʡ ʵʪʘʧ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʰʠʙʢʠ ʧʨʝʜʳʜʫʱʠʭ 

ʘʣʛʦʨʠʪʤʦʚ. ʇʨʦʮʝʩʩ ʩʨʘʚʥʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʩ 

ʰʘʙʣʦʥʦʤ ʧʨʦʠʩʭʦʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʧʦʜʭʦʜʷʱʫʶ ʦʙʣʘʩʪʴ, ʥʝʦʙ-

ʭʦʜʠʤʦ ʩʨʘʚʥʠʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʰʘʙʣʦʥʘ ʩ ʠʩʭʦʜʥʳʤ 

ʠʟʦʙʨʘʞʝʥʠʝʤ, ʩʜʚʠʥʫʚ ʝʛʦ 

ʇʦʜ ʩʜʚʠʛʦʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʝʨʝʤʝʱʝʥʠʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ ʦʜʥʦʤʫ ʧʠʢʩʝʣʶ ʟʘ ʨʘʟ (ʩʣʝʚʘ-

ʥʘʧʨʘʚʦ, ʩʚʝʨʭʫ-ʚʥʠʟ). ɺ ʢʘʞʜʦʤ ʤʝʩʪʝ ʚʳʯʠʩʣʷ-

ʝʪʩʷ ʤʝʪʨʠʢʘ, ʯʪʦʙʳ ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʣʘ, ʥʘʩʢʦʣʴʢʦ 

ñʭʦʨʦʰʝʝò ʠʣʠ ñʧʣʦʭʦʝò ʩʦʚʧʘʜʝʥʠʝ ʚ ʵʪʦʤ ʤʝʩʪʝ. 

ɼʘʥʥʘʷ ʦʧʝʨʘʮʠʷ ʠʤʝʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʫʶ 

ʩʣʦʞʥʦʩʪʴ, ʚ ʩʚʷʟʠ ʩ ʥʝʙʦʣʴʰʠʤ ʨʘʟʤʝʨʦʤ ʠʟʦʙʨʘ-

ʞʝʥʠʷ.  

ɼʣʷ ʢʘʞʜʦʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʰʘʙʣʦʥʘ ʥʘʜ 

ʠʟʦʙʨʘʞʝʥʠʝʤ, ʩʦʭʨʘʥʷʝʪʩʷ ʤʝʪʨʠʢʘ ʚ ʤʘʪʨʠʮʝ ʨʝ-

ʟʫʣʴʪʘʪʦʚ. ʂʘʞʜʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ (x,y) ʚ ʤʘʪʨʠʮʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʜʝʨʞʠʪ ʤʝʪʨʠʢʫ ʩʦʦʪʚʝʪʩʪʚʠʷ, ʢʦʪʦ-

ʨʦʝ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (1). 

  

Ὑὼȟώ
В Ὕὼȿώ Ὅὼ ὼȟώ ώ

В Ὕὼώ В Ὅὼ ὼȟώ ώ

 

 

1 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʩʘʤʦʛʦ ʚʳʩʦʢʦʛʦ ʩʦʚʧʘʜʝʥʠʷ 

ʚ ʤʘʪʨʠʮʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʫʥʢʮʠʷ 

minMaxLoc. ɽʩʣʠ ʤʝʪʨʠʢʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ, 

ʠʟʦʙʨʘʞʝʥʠʝ ʦʪʩʝʠʚʘʝʪʩʷ.  

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʘʤʢʘʭ ʨʘʙʦʪʳ ʙʳʣ ʧʦʣʫʯʝʥ ʤʦʜʫʣʴ, ʢʣʘʩʩʠ-

ʬʠʮʠʨʫʶʱʠʡ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʩʚʝʪʦʬʦʨʦʚ ʠ ʦʧʨʝ-

ʜʝʣ̫ʁ ʱʠʡ ʠʭ ʩʠʛʥʘʣ, ʠʩʧʦʣʴʟʫʷ ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʢʘ-

ʤʝʨʳ ʢʦʣʝʩʥʦʛʦ ʨʦʙʦʪʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʙʳʣ 

ʧʦʜʛʦʪʦʚʣʝʥ ʜʘʪʘʩʝʪ ʩ ʠʩʢʦʤʳʤʠ ʪʠʧʘʤʠ ʩʚʝʪʦʬʦ-

ʨʦʚ ʠ ʦʙʫʯʝʥʘ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ. ʈʝʟʫʣʴʪʘʪ ʙʳʣ ʧʨʦ-

ʪʝʩʪʠʨʦʚʘʥ ʥʘ ʤʘʢʝʪʝ ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʩ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʢʦʣʝʩʥʦʤ ʨʦʙʦʪʝ ʢʘʤʝʨʦʡ.  
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CHARACTERIZATION OF FACTORS INFLUENCING ON PARTS, COMPONENTS AND 
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Abstract 
The article presents the adhesive sealing system, which can be used in the repair of body parts and containers 

of road transport. The factors affecting the tightness of body parts and tanks of vehicles are considered. The basic 

requirements for the technology of repair of body parts of vehicles and process equipment in the enterprise. 

 

Key words: sealing systems, body parts, capacity, repair. 

 

In order to assess the feasibility and effectiveness 

of the use of a particular glue in a particular design, it 

is necessary to know how the properties of adhesives 

and adhesive compounds change during operation, i.e. 

under the action of static and dynamic loads, water, at-

mospheric factors, aggressive media, thermal aging. 

The understanding of the reasons leading to loss of 

tightness, decrease in durability and other characteris-

tics of glutinous connections allows to develop ways of 

increase of their reliability and methods of forecasting 

of their durability. [1, 2]. 

The working conditions of adhesive sealing sys-

tems used for the repair of parts and assemblies of ve-

hicles and process equipment for their maintenance are 

very complex and varied. In the operation of motor ve-

hicles and technological equipment, their parts and 

components are exposed to high pressure sealing envi-

ronments, vibration, high and low temperature, its rapid 

changes (thermal shock), action of water, steam, lube 

oil etc. Often the item there are several operational fac-

tors. The diagram (figure 1) shows the types of opera-

tional factors, as well as a list of parts, components, as-

semblies of vehicles and process equipment that are ex-

posed to them. 

Operational factors are characterized by the fol-

lowing indicators. 

The experience of enterprises for the repair of vehi-

cles has shown that the introduction of technologies to re-

store the tightness of body parts using welding or solder-

ing encounters significant difficulties due to their com-

plexity, the lack of necessary equipment, especially in 

small enterprises. Therefore, the development of a rela-

tively simple technology to restore the tightness of the 

housing parts, but at the same time ensuring their high re-

liability of the repaired housing parts is relevant. 

Taking into account the production capabilities of 

the enterprise (JSC "Donenergo" branch Shakhtinsky 

Interdistrict power) developed the basic requirements 

for the technology of repair of body parts of vehicles: 

1) For the implementation of the technology 

should be used the existing parts for repair of motor ve-

hicles and equipment; 

2) The special equipment intended for realization 

of technology shall be so simple on a design that it 

could be made by forces of the enterprise or acquired 

with small expenses; 
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Figure 1. The factors influencing details, knots and units of vehicles and processing equipment  

in the course of their operation 

 

3) The equipment should be economical in terms of 

energy consumption and easy to operate; 

4) The technology should be simple enough, its 

implementation should not require the involvement of 

highly qualified specialists (for example, welders on ar-

gon-arc installations), since their work load during the 

whole working day is difficult to carry out; work on re-

pair of body parts of vehicles should be performed by 

regular workers of the site, after their short training;  

5) Work on repair of case details of vehicles shall 

be carried out at the enterprise; 

6) Materials used in the technology should be af-

fordable, accessible, easy to use; have permission for 

their use issued by the sanitary supervision authorities; 

7) Reliability of sealing of body parts of vehicles 

should be high, to ensure their service life after repair 

of at least 10 years; 

8) Repaired body parts of vehicles shall be of good 

presentation; the place of sealing shall not differ signif-

icantly from other surfaces of the restored parts. 
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APPLICATION OF THE RESEARCH OF BEHAVIORAL FACTORS OF USERS TO IMPROVE 

CROWDSOURCING SYSTEMS 

 

ɸʥʥʦʪʘʮʠʷ. 

ʂʨʘʫʜʩʦʨʩʠʥʛ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʢʘʢ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʚʳʰʝʥʠʝ ʩʧʨʦʩʘ ʥʘ ʪʘʢʠʝ 

ʧʣʘʪʬʦʨʤʳ, ʥʝʪ ʝʜʠʥʦʛʦ ʤʥʝʥʠʷ, ʢʘʢ ʨʘʩʧʨʝʜʝʣʷʪʴ ʨʘʙʦʪʫ ʩʨʝʜʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʠʩʪʝʤ ʠ ʧʨʘʚʠʣʴʥʦ ʠʭ 

ʤʦʪʠʚʠʨʦʚʘʪʴ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʬʘʢʪʦ-

ʨʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʢʨʘʫʜʩʦʨʩʠʥʛ ʧʨʦʝʢʪʘʭ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʘʩ-

ʧʝʢʪʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘ ʫʩʧʝʰʥʦʩʪʴ ʚʩʝʛʦ ʧʨʦʝʢʪʘ.  

Abstract. 

ʉrowdsourcing is actively developing as a business model. Despite the increasing demand for such platforms, 

there is no consensus on how to distribute work among system users and correctly motivate them. The article 

features the possibility of studying the behavioral factors of users in modern crowdsourcing. This will allow you 

to analyze various aspects that affect the efficiency of users. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʦʚʝʜʝʥʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʩʠʩʪʝʤʘ ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ, 

ʢʨʘʫʜʩʦʨʩʠʥʛ ʧʨʦʝʢʪ. 

Keywords: Behavioral factors of users, system of predictive actions, crowdsourcing project 

 

ʂʨʘʫʜʩʦʨʩʠʥʛ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ ʨʘʟ-

ʥʳʭ ʫʨʦʚʥʷʭ ʠ ʚ ʨʘʟʥʳʭ ʦʪʨʘʩʣʷʭ ʞʠʟʥʠ. ɹʣʘʛʦʜʘʨʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʩʥʘʱʝʥʠʷʤ ʢʨʘʫʜʩʦʨʩʠʥʛ ʫʩʢʦ-

ʨʷʝʪ ʠʥʥʦʚʘʮʠʠ, ʧʦʤʦʛʘʝʪ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ ʚ ʨʘʟ-

ʥr ʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ, ʙʠʟʥʝʩʘ ʠ ʦʙʱʝʩʪʚʘ. 

ʂʘʞʜʳʡ ʯʝʣʦʚʝʢ, ʜʝʡʩʪʚʫʶʱʠʡ ʚ ʩʚʦʠʭ ʠʥʪʝ-

ʨʝʩʘʭ, ʤʦʞʝʪ ʩʪʘʪʴ ʫʯʘʩʪʥʠʢʦʤ ʧʨʦʝʢʪʘ ï ʧʨʝʜʦ-

ʩʪʘʚʣʷʪʴ ʟʘʧʨʘʰʠʚʘʝʤʳʝ ʜʘʥʥʳʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥ-

ʥʦʤʫ ʣʠʮʫ ʟʘ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ. 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʚ ʪʘʢʠʭ ʧʨʦʝʢʪʘʭ 

ʷʚʣʷʝʪʩʷ ʢʘʯʝʩʪʚʦ ʠ ʩʢʦʨʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ, ʘ 

ʪʘʢʞʝ ʜʦʚʝʨʠʝ ʢ ʧʦʣʫʯʘʝʤʦʡ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʥ-

ʬʦʨʤʘʮʠʠ.  

ʈʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʦʩʪʠ ʢʨʘʫʜʩʦʨʩʠʥʛʘ, ʢʦ-

ʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʠ ʚʳʧʦʣʥʷʶʪ ʨʷʜ ʟʘʜʘʯ. ʈʦʜ ʢʨʘʫʜ-

ʩʦʨʩʠʥʛ ʧʣʘʪʬʦʨʤʳ ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ. ʕʪʦ ʤʦʛʫʪ 

ʙʳʪʴ ʢʘʢ ʢʦʤʤʝʨʯʝʩʢʘʷ, ʪʘʢ ʠ ʚʦʣʦʥʪʝʨʩʢʘʷ ʠʣʠ 

ʥʘʫʯʥʘʷ ʧʣʘʪʬʦʨʤʳ. ɺʩʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʚʳʧʦʣʥʷʶʪ 

ʟʘʜʘʯʠ ï ʥʘʠʤʝʥʴʰʠʝ ʥʝʜʝʣʠʤʳʝ ʝʜʠʥʠʮʳ ʨʘʙʦʪʳ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ. 

ɿʘʜʘʯʠ ʚʳʧʦʣʥʷʶʪʩʷ ʟʘ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ - 

ʩʝʘʥʩ. ɿʘ ʦʜʠʥ ʩʝʘʥʩ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʥʝ-

ʩʢʦʣʴʢʦ ʟʘʜʘʯ. ʇʨʦʛʨʝʩʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʠʩʪʝʤʳ ʤʦ-

ʞʝʪ ʙʳʪʴ ʧʨʝʨʚʘʥ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʯʠʥʘʤ. ʅʘʧʨʠ-

ʤʝʨ, ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ, ʧʝʨʝʨʳʚʳ ʥʘ ʨʘʟʛʦ-

ʚʦʨʳ, ʦʪʩʫʪʩʪʚʠʝ ʠʥʪʝʨʝʩʘ ʚ ʨʝʰʝʥʠʠ ʢʦʥʢʨʝʪʥʦʡ 

ʟʘʜʘʯʠ. 

ʀʜʝʷ ʦʮʝʥʢʠ ʧʦʚʝʜʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦʷʚʠ-

ʣʘʩʴ ʜʘʚʥʦ. ʆʜʥʘʢʦ, ʫʩʧʝʰʥʳʝ ʩʣʫʯʘʠ ʨʝʘʣʠʟʘʮʠʠ 

ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʠʣʘ ʥʝʜʘʚʥʦ ʟʘ ʩʯʝʪ ʧʦʷʚ-

ʣʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ ʠ ʘʥʘʣʠʟʘ 

ʠʥʬʦʨʤʘʮʠʠ. 

ʊʘʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʨʘʙʦʪʘʶʪ ʩ ʧʦʚʝʜʝʥʯʝ-

ʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ (ʇʌ) ï ʤʝʪʨʠʢʘʤʠ, ʦʪʨʘʞʘʶ-

ʱʠʤʠ ʧʦʚʝʜʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʠʩʪʝʤʳ. ʀʭ ʦʩʥʦʚ-

ʥʘʷ ʟʘʜʘʯʘ ï ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʳʜʘʯʠ, ʥʘʧʦʣʥʝ-

ʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ. ʇʌ ʧʦʤʦʛʘʶʪ 

ʩʠʩʪʝʤʝ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʝ ʠʥʪʝʨʝʩʦʚ ʠ ʨʝ-

ʘʢʮʠʶ ʛʨʫʧʧ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʤʦʥʠʪʦʨʠʪʴ ʠ ʫʩʪʨʘ-

ʥʷʪʴ ʧʨʦʙʣʝʤʳ. ʇʨʠʤʝʨʘʤʠ ʇʌ ʷʚʣʷʶʪʩʷ ʚʨʝʤʷ 

ʧʨʝʙʳʚʘʥʠʷ, ʛʣʫʙʠʥʘ ʧʨʦʩʤʦʪʨʘ, ʜʦʩʪʠʞʝʥʠʝ ʮʝ-

ʣʝʡ, ʭʘʨʘʢʪʝʨ ʧʝʨʝʤʝʱʝʥʠʷ ʢʫʨʩʦʨʘ ʤʳʰʠ. 

ɼʣʷ ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʦʩʥʦ-

ʚʘʥʥʳʝ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ ʠ ʘʥʘʣʠʟʝ web-



ζColloquium - journal Ȼ#10(34),2019 / TECHNICAL SCIENCE 131 

 

ʨʝʩʫʨʩʦʚ. ɺʳʙʦʨ ʤʦʜʝʣʠ ʟʘʚʠʩʠʪ ʦʪ ʩʧʝʮʠʬʠʢʠ 

ʧʣʘʪʬʦʨʤʳ. 

ʅʘʧʨʠʤʝʨ, ʤʦʜʝʣʴ ʄʘʨʢʦʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʢʦʥʝʯʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʘʰʠʥʳ, ʛʜʝ ʩʣʝʜʫʶʱʝʝ 

ʩʦʩʪʦʷʥʠʝ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ, ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʧʦʣʫʯʘʝʪ ʜʦʩʪʫʧ, ʢʘʞʜʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʢʦʥʪʝʢʩʪ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʪʦ ʝʩʪʴ ʧʨʦʰʣʳʡ ʥʝ-

ʜʘʚʥʠʡ ʜʦʩʪʫʧ, ʘ ʧʝʨʝʭʦʜʳ ï ʟʘʧʨʦʩʳ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʧʦʜʭʦʜʦʚ ʢ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʚʝʙ-ʜʦʩʪʫʧʘ: ʘʣʛʦʨʠʪʤʳ, ʫʯʠʪʳ-

ʚʘʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʘ ʜʣʷ ʤʘʢʩʠʤʠʟʘʮʠʠ 

ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ, ʠʣʠ ʩʠʩʪʝʤʳ ʧʨʝʜʚʘʨʠʪʝʣʴ-

ʥʦʡ ʚʳʙʦʨʢʠ, ʛʜʝ ʦʙʲʝʢʪʳ ʩʦʨʪʠʨʫʶʪʩʷ ʧʦ ʚʝʨʦʷʪ-

ʥʦʩʪʠ ʟʘʧʨʦʩʦʚ ʥʘ ʥʠʭ, ʘ ʟʘʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠʟ-

ʚʣʝʢʘʶʪʩʷ ʠʟ ʜʦʢʫʤʝʥʪʦʚ.  

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʘʣʛʦʨʠʪʤʦʚ ʦʮʝʥʠʚʘʝʪʩʷ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʩʚʷʟʘʥ-

ʥʳʭ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʅʘʧʨʠʤʝʨ, ʢʦʵʬʬʠʮʠʝʥʪ ʟʘ-

ʜʝʨʞʢʠ ʥʘ ʩʪʨʘʥʠʮʝ. ʆʥ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʫʪʝʤ 

ʩʨʘʚʥʝʥʠʷ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʠʥʠʮʠʠʨʦʚʘʥʠʝʤ ʙʨʘʫʟʝ-

ʨʦʤ ʩʪʨʘʥʠʮʳ ʠ ʧʨʠʝʤʦʤ ʧʦʩʣʝʜʥʝʛʦ ʙʘʡʪʘ ʚʩʪʨʦ-

ʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʠʣʠ ʦʙʲʝʢʪʘ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʤʦʜʝʣʝʡ ʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʩʝʨʚʠʩʳ ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʚʘ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʩʝʨʚʠʩʘ: 

PredictionIO ʠ TensorFlow. 

PredictionIO ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʠ ʠʥʞʝ-

ʥʝʨʘʤ ʩʦʟʜʘʚʘʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ. 

ʈʘʟʨʘʙʦʪʯʠʢʠ ʤʦʛʫʪ ʜʦʙʘʚʣʷʪʴ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ 

ʬʫʥʢʮʠʠ ʚ ʩʚʦʠ ʚʝʙ ʠʣʠ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, 

ʜʦʙʘʚʣʷʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʵʣʝʤʝʥʪʳ, ʨʝʛʠʩʪʨʠʨʦ-

ʚʘʪʴ ʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʥʠʤʠ ʠ ʠʟʚʣʝʢʘʪʴ ʨʝʢʦʤʝʥʜʘ-

ʮʠʠ, ʚʳʚʦʜʠʤʳʝ ʠʟ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʤʦʱʴʶ 

ʣʶʙʦʛʦ ʤʝʭʘʥʠʟʤʘ ʨʝʢʦʤʝʥʜʘʮʠʠ. 

TensorFlow - ʵʪʦ ʩʠʤʚʦʣʠʯʝʩʢʘʷ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʘʷ ʙʠʙʣʠʦʪʝʢʘ ʜʣʷ ʦʧʝʨʘʮʠʡ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝ-

ʥʠʷ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʩʦʟʜʘʥʘ Google Brain ʜʣʷ ʚʥʫʪ-

ʨʝʥʥʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʘʥʠʝʡ, ʪʝʧʝʨʴ ʵʪʦ ʧʣʘʪ-

ʬʦʨʤʘ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ ʠ ʰʠʨʦʢʠʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʘ ʪʘʙʣʠʮʘ ʩʨʘʚʥʝʥʠʷ ʩʝʨʚʠʩʦʚ 

(ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1. 

TensorFlow ʠ PredictionIO 

 TensorFlow PredictionIO 

ʉʪʦʠ-

ʤʦʩʪʴ 
ɹʝʩʧʣʘʪʥʦ ɹʝʩʧʣʘʪʥʦ 

ʆʙʟʦʨ 
ʉʠʤʚʦʣʠʯʝʩʢʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʙʠʙʣʠʦʪʝʢʘ ʜʣʷ 

ʦʧʝʨʘʮʠʡ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʉʝʨʚʝʨ ʦʙʫʯʝʥʠʷ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜ-

ʥʳʤ ʢʦʜʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ The Apache 

Software Foundation 

ʆʩʦ-

ʙʝʥʥʦ-

ʩʪʠ 

1. TensorBoard 

2. ʆʪʣʘʜʯʠʢ 

3. ɺʩʪʨʦʝʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʩʣʫʞʠʚʘʥʠʷ 

4. API-ʠʥʪʝʨʬʝʡʩʳ 

5. ʉʪʦʨʦʥʥʠʝ ʧʘʢʝʪʳ 

1. ʅʘʩʪʨʘʠʚʘʝʤʳʝ ʰʘʙʣʦʥʳ 

2. ʆʪʚʝʪ ʥʘ ʟʘʧʨʦʩʳ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝ-
ʤʝʥʠ 

3. ʅʘʩʪʨʦʡʢʘ ʚʘʨʠʘʥʪʦʚ ʜʚʠʛʘʪʝʣʷ 

4. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝ-
ʥʠʷ 

5. ʋʧʨʘʚʣʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʜʘʥ-
ʥʳʭ 

ʀʥʪʝ-

ʛʨʘʮʠʠ 

ʇʨʝʜʦʩʪʘʚʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʜʦʩʪʫʧ ʢ API-

ʠʥʪʝʨʬʝʡʩʘʤ ʥʘ ʨʘʟʥʳʭ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʜʣʷ ʣʝʛʢʦʡ ʠʥʪʝʛʨʘʮʠʠ ʩ ʧʨʦʝʢʪʘʤʠ 

ʄʦʞʝʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴʩʷ ʩ ʧʦʣʴʟʦʚʘ-

ʪʝʣʴʩʢʠʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʧʦʚʝʜʝʥʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢʨʘʫʜʩʦʨʩʠʥʛ ʩʠʩʪʝʤ, 

ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ PredictionIO. ʅʘʠʙʦʣʝʝ ʟʘʤʝʪ-

ʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ PredictionIO ʷʚʣʷʝʪʩʷ ʝʛʦ ʩʠ-

ʩʪʝʤʘ ʰʘʙʣʦʥʦʚ ʜʣʷ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ.  

PredictionIO ʪʘʢʞʝ ʤʦʞʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʮʝ-

ʥʠʚʘʪʴ ʤʝʭʘʥʠʟʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʣʫʯʰʠʭ ʛʠʧʝʨʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʨʘ-

ʙʦʪʳ ʩ ʥʠʤʠ. ʈʘʟʨʘʙʦʪʯʠʢ ʜʦʣʞʝʥ ʚʳʙʨʘʪʴ ʠ ʫʩʪʘ-

ʥʦʚʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʬʘʢʪʦʨʳ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʫ-

ʯʠʪʴ ʩʠʩʪʝʤʫ ʥʘʙʣʶʜʘʪʴ ʟʘ ʤʝʪʨʠʢʘʤʠ ʢʘʞʜʦʛʦ ʠʣʠ 

ʛʨʫʧʧʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɸʥʘʣʠʟʠʨʫʷ ʛʣʫʙʠʥʫ ʧʦʛʨʫ-

ʞʝʥʠʷ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʝʩʩʠʠ, ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘ-

ʜʘʯʠ ʠ ʧʨʦʯʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʥʘʠʙʦʣʝʝ ʠʥ-

ʪʝʨʝʩʥʳʝ ʟʘʜʘʯʠ ʠʣʠ ʟʘʜʘʯʠ, ʩ ʢʦʪʦʨʳʤʠ ʪʦʪ ʠʣʠ 

ʠʥʦʡ ʯʝʣʦʚʝʢ ʩʧʨʘʚʠʪʩʷ ʣʫʯʰʝ. ʊʘʢʞʝ ʩʪʘʥʦʚʠʪʩʷ 

ʧʨʦʱʝ ʚʝʩʪʠ ʨʝʡʪʠʥʛ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʥʫʪʨʠ ʩʠ-

ʩʪʝʤʳ ʠ ʦʙʦʟʥʘʯʘʪʴ ʦʙʣʘʩʪʠ ʠʭ ʠʥʪʝʨʝʩʦʚ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. Apache PredictionIO Tutorial [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ] URL: http://predictionio.apache.org/in-

dex.html 

2. Niroshinie Fernando, Seng W. Loke, Wenny 

Rahayu. Honeybee: A Program-ming Framework for 

Mobile Crowd Computing. In book: Mobile and Ubiq-

uitous Systems: Computing, Networking, and Services, 

Publisher: Springer, pp.224-23 

3. TensorFlow. An open source machine learn-

ing framework for everyone [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] 

URL: https://www.tensorflow.org 
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ɸʥʥʦʪʘʮʠʷ. 

ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʠ 

ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʧʦʜʭʦʜʘ ʢ ʟʘʜʘʯʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʣʠʯʥʦʩʪʠ ʧʦ ʦʙʨʘʟʮʫ ʨʫʩʩʢʦʷʟʳʯʥʦʛʦ ʨʫʢʦʧʠʩʥʦʛʦ 

ʧʦʯʝʨʢʘ ʚ ʫʩʣʦʚʠʷʭ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʳʭ. ɼʣʷ ʵʪʦʛʦ ʩʨʘʚʥʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: ʤʝʪʦʜ 

ʥʘ ʦʩʥʦʚʝ ʧʦʩʪʨʦʝʥʠʝ ʢʦʜʦʚʦʡ ʢʥʠʛʠ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ OBIFs, ʢʣʘʩʩʠʬʠʢʘʮʠʷ, triplet loss, contrastive loss. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ triplet loss ʜʘʝʪ ʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ. ʊʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʨʚʳʡ ʨʫʩʩʢʦʷʟʳʯʥʳʡ ʥʘʙʦʨ 

ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʡ ʦʙʨʘʟʮʳ ʨʫʢʦʧʠʩʥʦʛʦ ʧʦʯʝʨʢʘ. 

Abstract. 

The article investigates an opportunity of applying classical computer vision methods and neural network 

approaches to writer identification problem using handwritten Russian documents in case of limited amount of 

data. For this purpose various algorithms are compared: codebook extraction combined with OBIFs, neural 

network classification, triplet (best result) and contrastive losses. Also it presents first handwritten Russian 

dataset.  
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ʍʦʪʷ ʟʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʯʝʣʦʚʝʯʝʩʪʚʦ 

ʩʪʘʣʦ ʟʘʤʝʪʥʦ ʤʝʥʴʰʝ ʧʠʩʘʪʴ ʦʪ ʨʫʢʠ, ʟʘʜʘʯʘ ʠʜʝʥ-

ʪʠʬʠʢʘʮʠʠ ʘʚʪʦʨʘ ʧʦ ʨʫʢʦʧʠʩʠ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 

ʚ ʦʙʣʘʩʪʠ ʩʫʜʝʙʥʦ-ʧʦʯʝʨʢʦʚʝʜʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ, ʘ 

ʪʘʢʞʝ ʜʣʷ ʵʢʟʘʤʝʥʘʪʦʨʦʚ, ʧʘʣʝʦʛʨʘʬʦʚ, ʵʢʩʧʝʨʪʦʚ 

ʧʦ ʧʨʦʚʝʨʢʝ ʜʦʢʫʤʝʥʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʘʷ ʧʨʦ-

ʙʣʝʤʘ ʯʘʩʪʦ ʧʦʜʥʠʤʘʝʪʩʷ ʚ ʭʦʜʝ ʘʥʘʣʠʟʘ ʠʩʪʦʨʠʯʝ-

ʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʚʪʦʨʩʪʚʘ ʠ ʧʦʜ-

ʣʠʥʥʦʩʪʠ ʜʦʢʫʤʝʥʪʘ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʨʘʚʥʝʥʠʠ ʨʘʟ-

ʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʚʪʦʨʘ ʧʦ ʦʙ-

ʨʘʟʮʫ ʨʫʩʩʢʦʷʟʳʯʥʦʡ ʨʫʢʦʧʠʩʠ. ʊʘʢʞʝ ʚ ʨʘʤʢʘʭ 

ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʦʟʜʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʨʫʢʦ-

ʧʠʩʥʦʛʦ ʧʦʯʝʨʢʘ. ʊʘʢʘʷ ʙʘʟʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʢʘʯʝʩʪʚʘ ʘʣʛʦʨʠʪʤʦʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʘʚʪʦʨʦʚ ʧʦ ʦʙʨʘʟʮʘʤ ʧʦʯʝʨʢʘ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤ ʜʣʷ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʠʤʚʦʣʦʚ ʨʫʩʩʢʦʷʟʳʯʥʦʛʦ ʨʫʢʦʧʠʩ-

ʥʦʛʦ ʪʝʢʩʪʘ. 

ʀʩʧʦʣʴʟʫʶʱʠʝʩʷ ʜʘʥʥʳʝ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ 

ʨʘʙʦʪʳ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʥʘʙʦʨ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʶ-

ʱʠʡ ʦʙʨʘʟʮʳ ʨʫʩʩʢʦʷʟʳʯʥʦʛʦ ʨʫʢʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ 

ʜʣʷ 117-ʪʠ ʘʚʪʦʨʦʚ. ʂʘʞʜʳʡ ʦʙʨʘʟʝʮ ʩʦʜʝʨʞʠʪ ʪʨʠ 

ʪʝʢʩʪʦʚʳʭ ʬʨʘʛʤʝʥʪʘ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚʩʝ ʨʝʟʫʣʴ-

ʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʣʷ 95 ʠʟ 117 ʘʚʪʦʨʦʚ. ɼʣʷ ʦʙʫ-

ʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʙʳʣʠ ʚʟʷʪʳ ʧʝʨʚʳʝ ʪʝʢʩʪʦʚʳʝ 

ʙʣʦʢʠ ʢʘʞʜʦʡ ʘʥʢʝʪʳ, ʚʪʦʨʳʝ - ʜʣʷ ʚʘʣʠʜʘʮʠʠ ʠ 

ʪʨʝʪʴʠ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ. ʂʘʯʝʩʪʚʦ ʨʘʩʩʤʦʪʨʝʥʥʳʭ 

ʧʦʜʭʦʜʦʚ ʦʮʝʥʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʳʭ 

ʤʝʪʨʠʢ ʜʣʷ ʟʘʜʘʯʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʚʪʦʨʦʚ: 

Accuracy Top-1 ʠ Accuracy Top-5. Accuracy Top-1 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʣʘʩʩʠʯʝʩʢʫʶ ʪʦʯʥʦʩʪʴ ʧʨʝʜ-

ʩʢʘʟʘʥʠʷ, ʘ Accuracy Top-5 ʩʯʠʪʘʝʪ ʧʨʝʜʩʢʘʟʘʥʠʝ 

ʚʝʨʥʳʤ, ʝʩʣʠ ʩʨʝʜʠ ʧʷʪʠ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʭ ʢʣʘʩ-

ʩʦʚ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʝʨʥʳʡ. 

ʇʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʢʣʘʩʩʠʯʝʩʢʦʤ ʢʦʤ-

ʧʴʶʪʝʨʥʦʤ ʟʨʝʥʠʠ. ɼʣʷ ʧʨʠʤʝʥʝʥʠʷ ʧʦʜʭʦʜʘ, ʦʩ-

ʥʦʚʘʥʥʦʛʦ ʥʘ ʧʦʩʪʨʦʝʥʠʠ ʢʦʜʦʚʦʡ ʢʥʠʛʠ, ʚʩʝ ʙʣʦʢʠ 

ʨʫʢʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʦʪʜʝʣʴʥʳʝ 

ʩʪʨʦʢʠ, ʠʩʧʦʣʴʟʫʷ ʠʜʝʶ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ [1], ʟʘ-

ʪʝʤ ʥʘ ʩʣʦʚʘ ʜʣʷ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʙʠʝʥʠʷ ʥʘ ʛʨʘ-

ʬʝʤʳ. ʇʦʜ ʛʨʘʬʝʤʘʤʠ ʟʜʝʩʴ ʧʦʥʠʤʘʶʪʩʷ ʙʦʣʝʝ 

ʤʝʣʢʠʝ ʬʨʘʛʤʝʥʪʳ, ʯʝʤ ʩʠʤʚʦʣʳ.  

ʀʜʝʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʝʝ ʤʘʣʝʥʴʢʠʭ ʥʘʙʣʶ-

ʜʝʥʠʡ ʦʩʥʦʚʘʥʘ ʥʘ ʠʜʝʝ ʠʟʙʳʪʦʯʥʦʩʪʠ ʧʠʩʴʤʘ [5]. 

ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʨʘʙʦʪʝ ʩ ʥʝʙʦʣʴʰʠʤʠ 

ʬʨʘʛʤʝʥʪʘʤʠ ʟʘʢʣʶʯʘʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʧʦʟʚʦʣʷʶʪ 

ʫʯʠʪʳʚʘʪʴ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʰʘʙʣʦʥʳ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʯʘʩʪʷʤʠ ʨʘʟʣʠʯʥʳʭ ʛʨʘʬʝʤ. ɺ ʪʘʢʦʤ 

ʧʦʜʭʦʜʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʯʝʣʦʚʝʢ 

ʨʠʩʫʝʪ ʢʦʥʢʨʝʪʥʫʶ ʬʠʛʫʨʫ ʚʩʝʛʜʘ ʧʨʠʤʝʨʥʦ ʦʜʥʠʤ 

ʠ ʪʝʤ ʞʝ ʦʙʨʘʟʦʤ. ʅʘʧʨʠʤʝʨ, ʧʝʪʣʠ ʫ ʙʫʢʚ ñʫò, ñʜò, 

ñʟò. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ ʬʘʢʪʦʤ, ʯʪʦ ʧʠʩʘʪʝʣʴ ʤʦ-

ʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʞʝʩʪ ʨʫʢʠ ʠ, ʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦ, ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʰʘʙʣʦʥ ʧʨʠ ʥʘʧʠʩʘʥʠʠ 

ʩʠʤʚʦʣʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʭʦʜʥʳʝ ʙʘʟʦʚʳʝ ʬʦʨʤʳ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʦ ʨʝʰʝʥʦ ʩʦʩʪʘʚʣʷʪʴ ʫʥʠ-

ʚʝʨʩʘʣʴʥʫʶ ʢʦʜʦʚʫʶ ʢʥʠʛʫ, ʘ ʥʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʜʣʷ ʢʘʞʜʦʛʦ ʘʚʪʦʨʘ. ʈʘʟʤʝʨ ʦʢʥʘ ʨʘʟʙʠʝʥʠʷ ʙʳʣ ʚʳ-

ʙʨʘʥ 13Ĭ13, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʠʪʦʛʦʚʦʡ ʪʦʯʥʦʩʪʠ ʨʘʩ-

ʧʦʟʥʘʚʘʥʠʷ. ɺ ʩʨʝʜʥʝʤ ʯʠʩʣʦ ʩʝʛʤʝʥʪʦʚ ʜʣʷ ʢʘʞ-

ʜʦʛʦ ʘʚʪʦʨʘ ʧʦʣʫʯʠʣʦʩʴ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳʤ 150. ɿʘ-

ʪʝʤ ʧʦʣʫʯʝʥʥʳʝ ʬʨʘʛʤʝʥʪʳ ʙʳʣʠ ʢʣʘʩʪʝʨʠʟʦʚʘʥʳ ʩ 
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ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ k-means. ʏʠʩʣʦ ʢʣʘʩʩʦʚ ʚʘʨʴʠ-

ʨʦʚʘʣʦʩʴ ʦʪ 50 ʜʦ 500 ʠ ʚ ʠʪʦʛʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ 

ʨʘʚʥʳʤ 150. ʀʟ ʧʦʣʫʯʝʥʥʳʭ 150 ʢʣʘʩʩʦʚ ʙʳʣʠ ʚʳ-

ʙʨʘʥʳ ʠʪʦʛʦʚʳʝ 100 ʢʣʘʩʩʦʚ, ʢʦʪʦʨʳʝ ʧʦʢʨʳʚʘʶʪ 

80% ʪʝʢʩʪʘ. ʎʝʥʪʨ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʙʳʣ ʦʧʨʝʜʝʣʝʥ 

ʥʝ ʢʘʢ ʩʨʝʜʥʝʝ ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʢʣʘʩʪʝʨʝ, ʘ ʢʘʢ ʠʟʦʙ-

ʨʘʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʙʦʣʴʰʝ ʚʩʝʭ ʧʦʭʦʞʝ ʥʘ ʜʨʫʛʠʝ 

ʬʨʘʛʤʝʥʪʳ ʚ ʢʣʘʩʩʝ. ʕʪʦ ʩʜʝʣʘʥʦ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʚ 

ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʜʦʩʪʘ-

ʪʦʯʥʦ ʟʘʰʫʤʣʝʥʥʳʝ ʬʨʘʛʤʝʥʪʳ ʠʣʠ ʬʨʘʛʤʝʥʪʳ 

ʜʨʫʛʦʛʦ ʢʣʘʩʩʘ. ʇʦʣʫʯʝʥʥʳʝ ʮʝʥʪʨʳ ʢʣʘʩʪʝʨʦʚ ʙʫ-

ʜʫʪ ʷʚʣʷʪʴʩʷ ʧʦʩʪʨʦʝʥʥʦʡ ʢʦʜʦʚʦʡ ʢʥʠʛʦʡ. 

ɿʘʪʝʤ ʜʣʷ ʚʩʝʭ ʪʝʢʩʪʦʚʳʭ ʙʣʦʢʦʚ ʩ ʧʦʤʦʱʴʶ 

ʢʦʜʦʚʦʡ ʢʥʠʛʠ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ embedding-ʠ. ɼʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʘʣʛʦʨʠʪʤʳ ʢʣʘʩʩʠ-

ʬʠʢʘʮʠʠ k ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ (KNN) ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʪʨʝʭ ʨʘʟʣʠʯʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 

ʩʭʦʞʝʩʪʠ ʚʝʢʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʤʝʪʦʜ ʦʧʦʨʥʳʭ ʚʝʢʪʦ-

ʨʦʚ (SVM). ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶ-

ʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

ʊʘʙʣʠʮʘ 1  

ʉʨʘʚʥʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʢʦʜʦʚʦʡ ʢʥʠʛʠ 

 k-NN euclidean k-NN manhattan k-NN chebyshev SVM 

Top-1 37% 43% 21% 48% 

Top-5 64% 69% 39% 89% 

kernel size 13 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʙʳʣʦ ʨʝ-

ʰʝʥʦ ʢ ʫʞʝ ʧʦʣʫʯʝʥʥʳʤ embedding-ʘʤ ʜʦʙʘʚʠʪʴ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʠʟʥʘʢʘʭ OBIFs [3]. 

ʇʦʵʪʦʤʫ ʜʣʷ ʢʘʞʜʦʛʦ ʪʝʢʩʪʦʚʦʛʦ ʙʣʦʢʘ ʠʟ ʥʘʙʦʨʘ 

ʜʘʥʥʳʭ ʙʳʣʠ ʚʳʯʠʩʣʝʥʳ ʧʨʠʟʥʘʢʠ OBIFs ʜʣʷ ʪʨʝʭ 

ʤʘʩʰʪʘʙʦʚ (ů  ɴ{0.5, 1, 2}). ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʢ 

ʢʦʜʦʚʦʡ ʢʥʠʛʝ ʜʘʥʥʳʭ ʦ ʙʘʟʦʚʳʭ ʧʨʠʟʥʘʢʘʭ ʠʟʦʙʨʘ-

ʞʝʥʠʷ. 

ʊʘʙʣʠʮʘ 2 

ʉʨʘʚʥʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʢʦʜʦʚʦʡ ʢʥʠʛʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʨʠʟʥʘʢʦʚ OBIFs  

ʧʨʠ ʦʙʫʯʝʥʠʠ ʪʦʣʴʢʦ ʥʘ ʪʝʩʪʦʚʦʡ ʚʳʙʦʨʢʝ 

 k-NN euclidean k-NN manhattan k-NN chebyshev SVM 

Top-1 49% 52% 42% 86% 

Top-5 98% 100% 86% 98% 

kernel size 13 

 

ʊʘʙʣʠʮʘ 3 

ʉʨʘʚʥʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʢʦʜʦʚʦʡ ʢʥʠʛʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʨʠʟʥʘʢʦʚ OBIFs  

ʧʨʠ ʦʙʫʯʝʥʠʠ ʥʘ ʪʝʩʪʦʚʦʡ ʠ ʚʘʣʠʜʘʮʠʦʥʥʦʡ ʚʳʙʦʨʢʘʭ 

 k-NN euclidean k-NN manhattan k-NN chebyshev SVM 

Top-1 84% 82% 67% 86% 

Top-5 100% 100% 89% 98% 

kernel size 13 

 

ʅʝʡʨʦʩʝʪʝʚʦʡ ʧʦʜʭʦʜ. ʅʘ ʚʭʦʜ ʥʝʡʨʦʥʥʦʡ 

ʩʝʪʠ ʚʤʝʩʪʦ ʪʝʢʩʪʦʚʳʭ ʙʣʦʢʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦʜʘ-

ʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʩʣʦʚʘ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʩʪʘʚʣʝʥ-

ʥʘʷ ʟʘʜʘʯʘ ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ ʢʘʢ ʟʘʜʘʯʘ ʢʣʘʩʩʠʬʠ-

ʢʘʮʠʠ. ɼʣʷ ʵʪʦʛʦ ʙʳʣ ʦʙʫʯʝʥ ʢʣʘʩʩʠʬʠʢʘʪʦʨ, ʢʦʪʦ-

ʨʳʡ ʧʦ ʥʘʙʦʨʫ ʩʣʦʚ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʦʤʫ ʘʚʪʦʨʫ ʦʥ 

ʧʨʠʥʘʜʣʝʞʠʪ. ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʡ ʩʝʪʠ ʙʳʣʘ ʠʩ-

ʧʦʣʴʟʦʚʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ MobileNet [4], ʢ ʥʝʡ ʙʳʣʠ 

ʜʦʙʘʚʣʝʥʳ ʧʦʣʥʦʩʚʷʟʥʳʡ ʩʣʦʡ ʨʘʟʤʝʨʘ 128 ʠ ʧʦʣ-

ʥʦʩʚʷʟʥʳʡ ʩʣʦʡ ʧʦ ʯʠʩʣʫ ʘʚʪʦʨʦʚ. ʅʘ ʚʭʦʜ ʩʝʪʠ 

ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʧʦʜʘʶʪʩʷ ʠʟʦʙʨʘʞʝʥʠʷ ʨʘʟʤʝʨʦʤ 

160Ĭ160Ĭ3, ʜʣʷ ʵʪʦʛʦ ʚʩʝ ʠʟʦʙʨʘʞʝʥʠʷ ʩʣʦʚ ʧʨʠʚʦ-

ʜʠʣʠʩʴ ʢ ʪʨʝʙʫʝʤʦʤʫ ʨʘʟʤʝʨʫ ʙʝʟ ʠʩʢʘʞʝʥʠʡ. ɺ ʢʘ-

ʯʝʩʪʚʝ ʬʫʥʢʮʠʠ ʧʦʪʝʨʴ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʝʨʝʢʨʝʩʪ-

ʥʘʷ ʵʥʪʨʦʧʠʷ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʥʘʯʘʣʴʥʳʭ ʚʝʩʦʚ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʝʩʘ, ʥʘʪʨʝʥʠʨʦʚʘʥʥʳʝ ʥʘ ʜʘʪʘʩʝʪʝ 

ImageNet.  

 ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʩ ʧʦʤʦʱʴʶ 

ʩʠʘʤʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ [2] ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʡ 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʙʳʣʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʘ ʘʨʭʠʪʝʢ-

ʪʫʨʘ MobileNet ʩ ʨʘʟʤʝʨʦʤ ʚʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

160Ĭ160Ĭ3 ʠ ʬʫʥʢʮʠʷʤʠ ʧʦʪʝʨʴ constastive loss ʠ 

triplet loss. ʈʘʟʤʝʨ ʧʦʣʫʯʘʶʱʠʭʩʷ embedding-ʦʚ - 

128 - ʙʳʣ ʚʳʙʨʘʥ ʵʤʧʠʨʠʯʝʩʢʠʤ ʧʫʪʝʤ, ʦʩʥʦʚʳʚʘ-

ʷʩʴ ʥʘ ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪʘʭ ʧʦ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʠ-

ʩʘʪʝʣʝʡ. ɺ ʢʘʯʝʩʪʚʝ ʥʘʯʘʣʴʥʳʭ ʚʝʩʦʚ ʙʳʣʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʳ ʚʝʩʘ, ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʵʪʘʧʝ ʢʣʘʩʩʠʬʠ-

ʢʘʮʠʠ. ɺ ʥʘʯʘʣʝ ʦʙʫʯʝʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʨʠʧʣʝʪʦʚ ʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʭʣʦʧʳʚʘʥʠʷ embedding-ʦʚ ʠʩ-

ʧʦʣʴʟʦʚʘʣʘʩʴ ʩʪʨʘʪʝʛʠʷ ʩʦʩʪʘʚʣʝʥʠʷ ʪʨʠʧʣʝʪʦʚ 

batch semi hard, ʟʘʪʝʤ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʩʝʪʴ ʦʙʫʯʘʣʘʩʴ ʥʘ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʧʨʠ-

ʤʝʨʘʭ ʩ ʧʦʤʦʱʴʶ ʩʪʨʘʪʝʛʠʠ batch hard. ʉʝʪʴ ʩ 

contrastive loss ʦʙʫʯʘʣʘʩʴ ʥʘ ʚʩʝʚʦʟʤʦʞʥʳʭ ʧʨʠʤʝ-

ʨʘʭ ʠʟ ʙʘʪʯʘ. ʂʣʘʩʩʳ ʜʣʷ embedding-ʦʚ ʪʝʩʪʦʚʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ ʜʣʷ ʦʙʝʠʭ ʬʫʥʢʮʠʡ ʧʦʪʝʨʴ ʧʨʝʜʩʢʘʟʳ-

ʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ KNN.  

ɺ ʪʘʙʣʠʮʝ 4 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʝʡʨʦʩʝʪʝ-

ʚʳʭ ʧʦʜʭʦʜʦʚ. 
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ʊʘʙʣʠʮʘ 4  

ʈʝʟʫʣʴʪʘʪʳ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʧʦʜʭʦʜʘ 

ɸʨʭʠʪʝʢʪʫʨʘ Top-1 Top-5 

MobileNet 

Ŭ = 1, ɟ = 1 

cross entropy loss 

73% 89% 

MobileNet 

Ŭ = 1, ɟ = 1 

contractive loss 

80 % 90% 

MobileNet 

Ŭ = 1, ɟ = 1 

triplet loss 
88% 96%  

 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʦ ʫʩʪʘʥʦʚ-

ʣʝʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʟ-

ʮʦʚ ʧʦʯʝʨʢʘ ʜʣʷ ʢʘʞʜʦʛʦ ʧʠʩʘʪʝʣʷ ʦʙʫʯʝʥʠʝ 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʩ triplet loss ʧʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ, ʯʝʤ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠ 

ʢʣʘʩʩʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ. ʆʪ-

ʤʝʪʠʤ, ʯʪʦ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʢʣʘʩʩʠʯʝʩʢʦʤ 

ʢʦʤʧʴʶʪʝʨʥʦʤ ʟʨʝʥʠʠ, ʜʘʶʪ ʩʨʘʚʥʠʤʳʡ ʨʝʟʫʣʴʪʘʪ 

ʪʦʣʴʢʦ ʥʘ ʦʙʲʝʤʝ ʜʘʥʥʳʭ, ʙʦʣʴʰʝʤ ʚ ʜʚʘ ʨʘʟʘ. 

ʊʘʢʞʝ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣ ʩʬʦʨʤʠʨʦ-

ʚʘʥ ʥʘʙʦʨ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʡ ʦʙʨʘʟʮʳ ʨʫʩʩʢʦ-

ʷʟʳʯʥʦʛʦ ʨʫʢʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ. ʉ ʩʦʙʨʘʥʥʳʤʠ ʜʘʥ-

ʥʳʤʠ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʧʦ ʩʩʳʣʢʝ: 

https://www.drop-

box.com/sh/zbsxtebsvxt04r5/AABHw7Yv02gS9p6fBi

N37Ai6a?dl=0 
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ɸʥʥʦʪʘʮʠʷ. 

ʎʝʣʴ ʨʘʙʦʪʳ. ʇʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʩʝʨʚʦʧʨʠʚʦʜʦʤ, ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʛʦ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʘ ʩʯʝʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʧʦ ʥʘʣʘʜʢʝ ʠ ʤʦʥʠʪʦʨʠʥʛʫ. 

ɿʘʜʘʯʠ ʨʘʙʦʪʳ. ɺ ʨʘʤʢʘʭ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʆʮʝʥʠʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʧʨʠʥʮʠʧʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷʥʠʠ ʨʘʟʚʠ-
ʪʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʝʨʚʦʧʨʠʚʦʜʦʚ 

2. ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʪʦʢʦʣʘ EtherCAT. ʂʘʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʥ ʦʪʢʨʳ-

ʚʘʝʪ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʩʝʨʚʦʧʨʠʚʦʜʘʤʠ. 

ɺʳʚʦʜ ʧʦ ʨʘʙʦʪʝ. ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʝʨʚʦʧʨʠʚʦʜʦʚ ʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠʣʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʜʝʡʩʪʚʫʶʱʠʭ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʚ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʪʦʜʦʚ ʜʘʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʚʳʧʦʣʥʷʪʴ ʨʷʜ ʢʣʶʯʝʚʳʭ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʫʱʝʩʪʚʣʷʝʪ ʦʙʩʣʫʞʠʚʘʶʱʠʡ 

ʧʝʨʩʦʥʘʣ ʠ ʪʝʤ ʩʥʠʟʠʪʴ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ. 
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https://arxiv.org/search/cs?searchtype=author&query=Ghosh%2C+S+K
https://arxiv.org/search/cs?searchtype=author&query=Llados%2C+J
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Abstract. 

Objective. Analysis of servo control methods, evaluation of the effectiveness of its operation by automating 

the control system of the main functions for commissioning and monitoring. 

Tasks work. In the framework of this goal it is necessary to consider the following tasks: 

1. Evaluate the technical capabilities, principles of management and analysis of data on the state of develop-

ment of modern servos 

2. Application of modern industrial EtherCAT protocol. What opportunities it opens when managing servos. 

Conclusion on the work. The results of this article can be applied in the development of modern servo drives 

with intellectual capabilities or the modernization of existing electric drives in production. The intelligent control 

system based on the proposed methods makes it possible to perform a number of key functions that are currently 

performed by the operating personnel and, thus, reduce the human factor. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʨʚʦʧʨʠʚʦʜ, EtherCAT, CANOpen. 

Keywords: servo drive, EtherCAT, CANOpen. 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʵʣʝʢʪʨʦʧʨʠʚʦʜʥʘʷ ʪʝʭʥʠʢʘ 

ʥʝʧʨʝʨʳʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ, ʧʦʷʚʣʷʶʪʩʷ ʧʨʠʥʮʠʧʠ-

ʘʣʴʥʦ ʥʦʚʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. ʆʜʥʦ ʠʟ ʩʘʤʳʭ 

ʟʘʤʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʧʦʷʚʣʝʥʠʠ ʠʥʥʦʚʘʮʠʦʥ-

ʥʳʭ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʩʝʨʚʦʧʨʠʚʦʜ. ʕʪʦʪ ʪʠʧ ʧʨʦ-

ʜʫʢʪʘ ʧʦʩʪʦʷʥʥʦ ʫʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ, ʦʙʨʘʩʪʘʝʪ ʠʥ-

ʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ (ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʝʪʠ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʤʦʜʫʣʠ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝ-

ʥʠʝʤ ʦʜʥʦʡ ʦʩʠ, ʤʥʦʛʦʦʩʝʚʳʝ ʢʦʥʪʨʦʣʣʝʨʳ ʫʧʨʘʚ-

ʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ, ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʣʦʛʠʯʝʩʢʠʝ 

ʢʦʥʪʨʦʣʣʝʨʳ, ʚʩʪʨʘʠʚʘʝʤʳʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʝ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʳʤʠ ʠʥʪʝʨ-

ʬʝʡʩʘʤʠ ʩʚʷʟʠ) ʠ ʚʤʝʩʪʝ ʩ ʵʪʠʤ ʧʦʚʳʰʘʶʪʩʷ ʪʨʝʙʦ-

ʚʘʥʠʷ ʢ ʧʝʨʩʦʥʘʣʫ ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʦʙʩʣʫʞʠʚʘʪʴ 

ʵʪʦ ʦʙʦʨʫʜʦʚʘʥʠʝ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʫʪ ʦʩʚʝʱʝʥʳ 

ʚʦʧʨʦʩʳ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʤʝʥʝʥʠʡ ʧʝʨʝʜʦʚʳʭ ʨʝʰʝ-

ʥʠʡ ʧʦʩʪʨʦʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʝʨʚʦ ʩʠʩʪʝʤ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤʠʥʦʣʦʛʠʠ çʩʝʨʚʦʧʨʠʚʦʜè ʥʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ. 

ʇʦʢʘʟʘʪʝʣʴʥʦ, ʯʪʦ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʪ ʚ ʦʢʦʥʯʘ-

ʪʝʣʴʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʩʪʘʥʜʘʨʪʝ ʧʦ ʪʝʨʤʠʥʦʣʦ-

ʛʠʠ ʥʘ ʵʣʝʢʪʨʦʧʨʠʚʦʜ [1]. ʉ ʦʧʨʝʜʝʣʝʥʠʷʤʠ ʚ ʪʝʭ-

ʥʠʢʝ ʥʝ ʨʝʜʢʦ ʚʦʟʥʠʢʘʝʪ ʥʝʧʨʦʩʪʦʝ ʧʦʣʦʞʝʥʠʝ, ʦʙʫ-

ʩʣʦʚʣʝʥʥʘʷ ʪʝʤ, ʯʪʦ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʥʝ 

ʥʘʭʦʜʷʪʩʷ ʙʝʟ ʧʝʨʝʤʝʥ, ʘ ʥʝʠʟʤʝʥʥʦ ʪʨʘʥʩʬʦʨʤʠʨʫ-

ʶʪʩʷ, ʨʘʟʚʠʚʘʶʪʩʷ, ʧʦʣʫʯʘʶʪ ʥʦʚʳʝ ʩʚʦʡʩʪʚʘ. ɺ ʧʦ-

ʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʤʝʪʠʣʦʩʴ ʟʘʤʝʪʥʦʝ ʨʘʟʚʠʪʠʝ ʵʣʝʢ-

ʪʨʠʯʝʩʢʠʭ ʩʝʨʚʦʤʝʭʘʥʠʟʤʦʚ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ˈ ʚ ʤʝʪʘʣʣʫʨʛʠʠ, ʜʣʷ ʧʨʠʚʦʜʘ 

ʥʘʞʠʤʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʨʦʢʘʪʥʳʭ ʩʪʘʥʦʚ, ʧʨʠʚʦʜʘ 

ʣʝʪʫʯʠʭ ʥʦʞʥʠʮ ʠ ʪ.ʜ.  

ɼʦ ʧʦʣʦʚʠʥʳ ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ ʰʠʨʦʢʦʤʫ ʠʩ-

ʧʦʣʴʟʦʚʘʥʴʶ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʨʚʦʤʝʭʘʥʠʟʤʦʚ ʤʝ-

ʰʘʣʦ ʦʪʩʫʪʩʪʚʠʝ ʥʝʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ ʵʣʝʢʪʨʦʥʥʳʭ 

ʫʩʠʣʠʪʝʣʝʡ, ʥʝʦʙʭʦʜʠʤʦʡ ʤʦʱʥʦʩʪʴʶ ʜʣʷ ʨʘʙʦʪʳ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʜʣʷ ʨʘʙʦʪʳ ʜʚʠ-

ʛʘʪʝʣʝʡ ʵʪʠʭ ʫʩʪʨʦʡʩʪʚ (ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, 

ʵʪʠʤ ʷʚʣʷʣʠʩʴ ʜʚʠʛʘʪʝʣʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ) ʧʨʠʤʝ-

ʥʷʣʠʩʴ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʝ ʫʩʠʣʠʪʝʣʠ, ʚ ʯʘʩʪʥʦ-

ʩʪʠ, ʘʤʧʣʠʜʠʥʳ (amplidyne), ʵʣʝʢʪʨʦʤʘʰʠʥʥʳʝ ʩʠ-

ʩʪʝʤʳ ʪʠʧʘ ɻ ˈɼ, ʕʄʋˈɼ ʠ ʜʨ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʘʢʠʭ ʩʠʩʪʝʤ ʙʳʣʦ ʦʙʦʩʥʦʚʘʥʦ ʚʩʝʛʦ ʣʠʰʴ ʚ ʜʦʩʪʘ-

ʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʤʦʱʥʳʭ ʠ ʚʘʞʥʳʭ ʫʩʪʘʥʦʚʢʘʭ.  

ʉ ʧʨʠʭʦʜʦʤ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʩʪʘʪʠʯʝʩʢʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʚ ʰʝʩʪʠʜʝʩʷʪʳʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ 

ʚʝʢʘ ʦʙʣʘʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʨʚʦ-

ʤʝʭʘʥʠʟʤʦʚ ʧʨʠʩʪʫʧʠʣʘ ʢ ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʘʩʰʠʨʝ-

ʥʠʶ. ʆʥʠ ʟʘʢʨʝʧʣʷʶʪ ʟʘ ʩʦʙʦʡ ʢʨʝʧʢʦʝ ʧʦʣʦʞʝʥʠʝ 

ʢʘʢ ʧʨʠʚʦʜʳ ʧʦʜʘʯ ʤʝʪʘʣʣʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʩʪʘʥ-

ʢʦʚ, ʧʦʣʠʛʨʘʬʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ, ʨʦʙʦʪʦʚ, ʫʧʘʢʦ-

ʚʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ʈʘʟʚʠʚʘʣʠʩʴ ʚʩʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʩʝʨʚʦʤʝʭʘʥʠʟʤʦʚ: ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ, ʫʩʠʣʠʪʝʣʠ, 

ʫʩʪʨʦʡʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ (ʢʦʥʪʨʦʣʣʝʨʳ) ʠ ʜʘʪʯʠʢʠ 

ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ. ɼʣʷ ʧʨʠʦʙʨʝʪʝʥʠʷ ʦʪʣʠʯʥʳʭ ʜʠ-

ʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ ʤʘʣʳʭ ʤʘʩʩʦʛʘʙʘ-

ʨʠʪʥʳʭ ʜʘʥʥʳʭ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʜʚʠʛʘʪʝʣʠ ʩ ʙʦʣʴ-

ʰʦʡ ʧʝʨʝʛʨʫʟʦʯʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʧʦ ʪʦʢʫ ʠ ʤʦ-

ʤʝʥʪʫ, ʥʘʠʙʦʣʴʰʠʤ ʦʪʥʦʰʝʥʠʝʤ ʤʦʤʝʥʪʘ ʢ 

ʤʦʤʝʥʪʫ ʠʥʝʨʮʠʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢ-

ʪʨʘ ʫʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʴʶ ʠ ʨʦʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʥʘ 

ʤʘʣʝʥʴʢʠʭ ʩʢʦʨʦʩʪʷʭ ʟʥʘʯʠʪʝʣʴʥʳʡ ʘʢʮʝʥʪ ʩʪʘ-

ʚʠʣʩʷ ʥʘ ʤʠʥʠʤʠʟʘʮʠʶ ʧʫʣʴʩʘʮʠʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪ-

ʥʦʛʦ ʤʦʤʝʥʪʘ. ʕʪʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʪ ʥʘʩʪʦʷʱʠʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ çʚʝʥʪʠʣʴʥʳʝ ʜʚʠ-

ʛʘʪʝʣʠè ʠ ʩʪʨʫʢʪʫʨʳ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʥʘ ʠʭ ʦʩʥʦʚʝ 

[2].  

ɺ ʥʘʰʠ ʜʥʠ ʚʩʝ ʰʠʨʝ ʠʩʧʦʣʴʟʫʶʪ ʥʝ ʪʦʣʴʢʦ ʠʩ-

ʢʣʶʯʠʪʝʣʴʥʦ ʜʚʠʛʘʪʝʣʠ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ, 

ʥʦ ʪʘʢʞʝ ʦʙʰʠʨʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʠ ʨʘʟʥʳʝ ʚʘʨʠʘʮʠʠ 

ʣʠʥʝʡʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʜʚʠʛʘʪʝʣʝ 

ʜʘʪʯʠʢʘ ʫʛʣʘ ʧʦʣʦʞʝʥʠʷ ʨʦʪʦʨʘ ʚ ʧʦʣʦʞʝʥʠʝ ʚʨʘ-

ʱʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠʣʠ ʜʘʪʯʠʢʘ ʣʠʥʝʡʥʦʛʦ ʧʝʨʝ-

ʤʝʱʝʥʠʷ ʚ ʢʦʥʩʪʨʫʢʪʠʚʝ ʣʠʥʝʡʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʥʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʜʦʣʞʥʦ ʩʯʠʪʘʪʴʩʷ ʥʝʦʙʭʦ-

ʜʠʤʳʤ ʦʪʣʠʯʠʪʝʣʴʥʳʤ ʧʨʠʟʥʘʢʦʤ ʵʣʝʢʪʨʦʜʚʠʛʘ-

ʪʝʣʷ ʜʣʷ ʩʝʨʚʦʤʝʭʘʥʠʟʤʘ.  

ʇʦʚʳʰʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʫʩʠʣʠʪʝʣʝʡ ʙʳʣ ʦʙʦʩʥʦʚʘʥ ʧʨʝʞʜʝ ʚʩʝʛʦ ʨʘʟʚʠʪʠʝʤ 

ʚ ʠʟʦʙʨʝʪʝʥʠʠ ʩʠʣʦʚʳʭ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʢʣʶ-

ʯʝʡ ʠ ʚʩʪʨʘʠʚʘʝʤʳʭ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ.  

ʋʚʝʣʠʯʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʟʤʦʞ-

ʥʦʩʪʝʡ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʨʚʦʤʝʭʘʥʠʟʤʦʚ ʠ ʦʙʣʘʩʪʝʡ 

ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʭʦʜʠʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʨʦʛʨʝʩʩʝ 

ʨʘʟʚʠʪʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʣʦʚʦʛʦ ʢʘʥʘʣʘ, ʥʦ ʠ ʚ ʟʥʘ-

ʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚ ʚʠʜʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʘʨʭʠʪʝʢʪʫʨʳ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ 

ʩʠʩʪʝʤ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ (ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʝʪʠ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʤʦʜʫʣʠ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝ-

ʥʠʝʤ ʦʜʥʦʡ ʦʩʠ, ʤʥʦʛʦʦʩʝʚʳʝ ʢʦʥʪʨʦʣʣʝʨʳ ʫʧʨʘʚ-

ʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ). ɺ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʘʶʱʝʛʦʩʷ ʧʦ-

ʪʨʝʙʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʨ-

ʚʦʤʝʭʘʥʠʟʤʦʚ ʨʘʟʣʠʯʥʳʝ ʟʘʧʘʜʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 
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ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ ʥʘʯʘʣʠ ʫʚʝʣʠʯʠʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʠ ʧʦʩʪʘʚʣʷʪʴ ʚ ʈʦʩʩʠʶ ʩʠʣʦʚʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʧʨʝʦʙ-

ʨʘʟʦʚʘʪʝʣʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪʳ ʚʝʥʪʠʣʴʥʳʭ 

ʜʚʠʛʘʪʝʣʝʡ. ɺ ʘʥʛʣʦʷʟʳʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʵʪʠ ʧʨʝʦʙ-

ʨʘʟʦʚʘʪʝʣʠ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ çservodriveè [3], ʘ ʫ 

ʥʘʩ ʵʪʦʪ ʪʝʨʤʠʥ (ʚ ʨʫʩʩʢʦʷʟʳʯʥʦʤ ʚʘʨʠʘʥʪʝ ˈ ʩʝʨ-

ʚʦʧʨʠʚʦʜ) ʩʪʘʣ ʩʠʥʦʥʠʤʦʤ ʧʨʝʮʠʟʠʦʥʥʳʭ ʩʣʝʜʷ-

ʱʠʭ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ.  

ʇʨʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʠʠ ʚʩʝʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʪʠʧʦʚ ʩʝʨʚʦʧʨʠʚʦʜʘ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʜʨʘʟʜʝ-

ʣʷʪʴ ʠʭ ʥʘ ʜʚʝ ʚʝʪʚʠ ʧʦ ʦʪʣʠʯʠʪʝʣʴʥʦʤʫ ʧʨʠʟʥʘʢʫ 

çʅɸɿʅɸʏɽʅʀɽè: 

 1 ʚʝʪʢʘ ˈ ʩʝʨʚʦʧʨʠʚʦʜʳ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ 

ʫʧʨʘʚʣʝʥʠʝ ʩʦʩʪʦʷʥʠʝʤ ʜʝʡʩʪʚʫʶʱʠʭ ʯʘʩʪʝʡ ʤʘ-

ʰʠʥ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʶʪʩʷ ʥʘʜʣʝʞʘ-

ʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ (ʦʙʨʘʙʘʪʳʚʘʶʱʠʝ, 

ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʝ, ʤʘʨʢʠʨʫʶʱʠʝ, ʩʢʘʥʠʨʫʶʱʠʝ, 

ʥʘʚʦʜʷʱʠʝ ʠ ʪ.ʧ.);  

2 ʚʝʪʢʘ ˈ ʩʝʨʚʦʧʨʠʚʦʜʳ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ 

ʫʧʨʘʚʣʝʥʠʝ ʩʦʩʪʦʷʥʠʝʤ ʦʨʛʘʥʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, 

ʦʧʨʝʜʝʣʷʝʤʳʤʠ ʚʥʝʰʥʠʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʨʝʛʫ-

ʣʷʪʦʨʘʤʠ (ʟʘʜʚʠʞʢʠ, ʢʣʘʧʘʥʳ, ʨʫʣʝʚʳʝ ʤʝʭʘʥʠʟʤʳ 

ʠ ʪ.ʧ.). ʉʣʝʜʫʶʱʝʝ ʨʘʟʜʝʣʝʥʠʝ ʵʪʠʭ ʛʨʫʧʧ ʥʘ ʦʧʨʝ-

ʜʝʣʝʥʥʳʝ ʧʦʜʚʠʜʳ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦ ʫʞʝ 

ʧʨʠʥʷʪʦʤʫ ʚ ʵʣʝʢʪʨʦʧʨʠʚʦʜʝ ʧʨʘʚʠʣʫ, ʢʦʛʜʘ ʢʣʘʩ-

ʩʠʬʠʢʘʮʠʦʥʥʳʤ ʦʪʣʠʯʠʝʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʪʠʧ ʠʩ-

ʧʦʣʴʟʫʝʤʦʛʦ ʚ ʩʠʩʪʝʤʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʢʦʤʧʦ-

ʥʝʥʪʘ (ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʩʠʣʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘ-

ʪʝʣʷ ʠ ʪ.ʜ.) [1], [5]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥ-

ʪʘʮʠʠ ʩʝʨʚʦʜʚʠʛʘʪʝʣʝʡ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʝʝ 

ʚʨʝʤʷ ʠʭ ʫʜʝʣʴʥʳʝ ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʣʠʩʴ ʙʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝ-

ʥʠʶ ʤʘʛʥʠʪʦʚ ʩ ʚʳʩʦʢʦʡ ʫʜʝʣʴʥʦʡ ʵʥʝʨʛʠʝʡ, ʧʦʚʳ-

ʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʢʦʥʩʪʨʫʢʮʠʡ, ʩʠʩʪʝʤ ʦʭʣʘʞʜʝʥʠʷ ʠ 

ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ. ʅʦ ʚ 

ʪʦ ʞʝ ʚʨʝʤʷ ʠʤʝʶʪ ʤʝʩʪʦ ʙʳʪʴ ʬʠʟʠʯʝʩʢʠʝ ʣʠʤʠʪʳ, 

ʠ ʜʦʧʫʩʪʠʤʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʦʩʪʘ ʫʜʝʣʴʥʳʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʩʠʣʴʥʦ ʦʛʨʘʥʠʯʝʥʳ. ɽʱʝ ʦʜʥʠʤ ʥʘʧʨʘʚʣʝ-

ʥʠʝʤ ʷʚʣʷʝʪʩʷ ʨʦʩʪ ʧʨʝʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʤʦʱʥʦ-

ʩʪʠ, ʩʢʦʨʦʩʪʠ, ʤʦʤʝʥʪʘ ʠʣʠ ʫʩʠʣʠʷ. ʕʪʦ ʟʥʘʯʠʤʦ 

ʫʚʝʣʠʯʠʚʘʝʪ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʨʚʦʜʚʠʛʘʪʝ-

ʣʝʡ, ʜʝʣʘʷ ʠʭ ʢʦʥʢʫʨʝʥʪʘʤʠ ʜʚʠʛʘʪʝʣʝʡ ʦʙʱʝʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʩʝʨʠʡ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʛʜʘ ʨʘʙʦʪʘ ʤʝ-

ʭʘʥʠʟʤʘ ʪʨʝʙʫʝʪ ʧʦʚʳʰʝʥʥʫʶ ʪʦʯʥʦʩʪʴ ʠ ʙʳʩʪʨʦ-

ʜʝʡʩʪʚʠʝ. ʉʪʦʠʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʩʪʠʨʘʶʪʩʷ 

ʛʨʘʥʠʮʳ ʧʦʥʠʤʘʥʠʷ ʩʝʨʚʦʧʨʠʚʦʜʘ ʢʘʢ ʩʠʩʪʝʤʳ ʩ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʧʦ ʧʦʣʦʞʝʥʠʶ. ʊʘʢ, ʥʘʠʙʦʣʴʰʠʝ 

ʩʢʦʨʦʩʪʠ (ʜʦ 100 000 ʦʙ/ʤʠʥ) ʠʤʝʶʪ ʵʣʝʢʪʨʦʜʚʠʛʘ-

ʪʝʣʠ ʰʧʠʥʜʝʣʝʡ, ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʚʳʧʦʣʥʝʥʥʳʝ ʪʘʢ 

ʞʝ ʢʘʢ ʤʦʤʝʥʪʥʳʝ ʜʚʠʛʘʪʝʣʠ ð ʚ ʚʠʜʝ ʚʩʪʨʘʠʚʘʝ-

ʤʳʭ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʩʪʘʪʦʨʘ ʠ ʨʦ-

ʪʦʨʘ. ʅʦ ʚ ʥʠʭ ʜʘʪʯʠʢ ʧʦʣʦʞʝʥʠʷ ʠʛʨʘʝʪ ʚʩʧʦʤʦʛʘ-

ʪʝʣʴʥʫʶ ʨʦʣʴ ʠʣʠ ʤʦʞʝʪ ʚʦʚʩʝ ʦʪʩʫʪʩʪʚʦʚʘʪʴ. 

ʄʦʱʥʦʩʪʴ ʚʝʥʪʠʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʩ ʧʦʩʪʦʷʥʥʳʤʠ 

ʤʘʛʥʠʪʘʤʠ ʢ ʩʝʛʦʜʥʷʰʥʝʤʫ ʜʥʶ ʜʦʙʨʘʣʘʩʴ ʜʦ ʥʝ-

ʩʢʦʣʴʢʠʭ ʤʝʛʘʚʘʪʪ, ʥʦ ʠʭ ʮʝʥʪʨʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ð ʛʣʘʚʥʳʝ ʧʨʠʚʦʜʳ ʩʫʜʦʚ, ʤʦʱʥʳʭ ʥʘʩʦʩʦʚ, ʥʝ 

ʪʨʝʙʫʶʱʠʝ ʧʦʟʠʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ʆʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʩʝʨʚʦʧʨʠʚʦʜʘʭ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ, ʢʘʢ ʧʦʚʳʰʝ-

ʥʠʝ ʪʦʯʥʦʩʪʠ ʠ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʛʣʘʩʦʚʘʥʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʤʥʦʛʦʢʦʦʨʜʠʥʘʪʥʳʤ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ. 

ɻʣʘʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠ-

ʪʠʝ ʩʨʝʜʩʪʚ ʫʧʨʘʚʣʝʥʠʷ ʩʝʨʚʦʫʩʠʣʠʪʝʣʝʡ. 

ʉʪʦʠʪ ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʥʘ ʦʜʥʦ ʷʨʢʦʝ ʦʪʣʠʯʠʝ 

ʩʝʨʚʦʫʩʠʣʠʪʝʣʝʡ ʦʪ ʇʏ ˈ ʚ ʩʝʨʚʦʫʩʠʣʠʪʝʣʷʭ ʢʦʥ-

ʪʫʨ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʣʦʞʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʘʚʝ ʙʘʟʦʚʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ 

ʦʪʢʣʶʯʠʪʴ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʨʝʞʠʤʘʭ ʨʝʛʫʣʠ-

ʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʠʣʠ ʤʦʤʝʥʪʘ. 

ɺʪʦʨʦʡ ʧʨʠʟʥʘʢ ʧʨʦʷʚʣʷʝʪ ʩʝʙʷ ʧʨʠ ʘʥʘʣʠʟʝ 

ʩʭʝʤ ʢʦʤʤʫʪʘʮʠʠ ʩʝʨʚʦʫʩʠʣʠʪʝʣʝʡ ʢ ʜʚʠʛʘʪʝʣʶ ʠ 

ʩʪʦʨʦʥʥʠʤ ʫʩʪʨʦʡʩʪʚʘʤ ʢʦʥʪʨʦʣʷ. ʕʪʦ ʙʦʣʝʝ ʨʘʟʚʠ-

ʪʳʡ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʠʥʪʝʨʬʝʡʩ ʩʚʷʟʠ ʩ ʜʘʪ-

ʯʠʢʦʤ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ ʧʦʣʦʞʝʥʠʶ ʨʦʪʦʨʘ ʩʝʨʚʦ-

ʜʚʠʛʘʪʝʣʷ ʠ ʟʘʜʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʘʤ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʝʜʫʱʠʤ ʤʝʪʦʜʦʤ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʟʘʜʘʶʱʠʭ ʠ ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʛʥʘʣʦʚ ʚ ʩʝʨ-

ʚʦʧʨʠʚʦʜʘʭ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʭ ʩʦʦʙʱʝʥʠʝ ʧʦ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʤ ʣʠʥʠʷʤ ʩʚʷʟʠ ˈ ʧʨʦʤʳʰʣʝʥʥʳʤ 

ʠʥʪʝʨʬʝʡʩʘʤ. ɼʣʷ ʩʦʦʙʱʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʠʩʪʝ-

ʤʘʭ ʢʦʦʨʜʠʥʘʮʠʠ ʜʚʠʞʝʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʣʠʙʦ ʦʙ-

ʱʝʧʨʦʤʳʰʣʝʥʥʳʝ ʠʥʪʝʨʬʝʡʩʳ (CANOpen, 

Modbus, DeviceNet, ProfiNet, Profibus ʠ ʪ.ʜ.), ʣʠʙʦ 

ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʠʥʪʝʨʬʝʡʩʳ, ʜʘʶʱʠʝ 

ʤʝʥʴʰʠʝ ʥʝʪʦʯʥʦʩʪʠ ʚ ʩʦʛʣʘʩʦʚʘʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ 

ʦʩʝʡ ʟʘ ʩʯʝʪ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʪʦʢʦʣʦʚ ʦʙʤʝʥʘ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ. ʏʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʵʪʦ ʧʨʠʥʠ-

ʤʘʝʪ ʚ ʩʝʨʚʦʧʨʠʚʦʜʘʭ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʤʥʦʛʦ-

ʢʦʦʨʜʠʥʘʪʥʫʶ ʨʘʙʦʪʫ ʠ ʧʦʢʨʳʚʘʶʱʠʝ ʟʘʜʘʥʥʳʝ ʘʣ-

ʛʦʨʠʪʤʳ ʧʝʨʝʤʝʱʝʥʠʷ ʥʘ ʧʣʦʩʢʦʩʪʠ ʠʣʠ ʚ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ (ʢʦʥʪʫʨʥʦʝ ʫʧʨʘʚʣʝʥʠʝ) ʠʣʠ 

ʚʳʧʦʣʥʷʶʱʠʭ ʩʚʦʝʛʦ ʨʦʜʘ ʵʣʝʢʪʨʦʥʥʳʝ ʘʥʘʣʦʛʠ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʤʘʰʠʥ (ʢʫʣʘʯʢʦʚʳʝ 

ʤʝʭʘʥʠʟʤʳ, ʚʘʨʠʘʪʦʨʳ, ʨʝʜʫʢʪʦʨʳ, ʣʝʪʫʯʠʝ ʥʦʞ-

ʥʠʮʳ ʠ ʪ.ʜ.). ʆʪʜʝʣʴʥʳʡ ʩʤʳʩʣ ʵʪʦ ʧʨʠʥʠʤʘʝʪ ʚ 

ʤʥʦʛʦʢʦʦʨʜʠʥʘʪʥʳʭ ʩʝʨʚʦʧʨʠʚʦʜʘʭ, ʧʦʜʜʝʨʞʠʚʘʶ-

ʱʠʝ ʥʘʟʥʘʯʝʥʥʳʝ ʧʨʦʬʠʣʠ ʜʚʠʞʝʥʠʷ ʚ ʧʣʦʩʢʦʩʪʠ 

ʠʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʢʦʥʪʫʨʥʦʝ ʫʧʨʘʚʣʝʥʠʝ) ʠʣʠ ʚʳ-

ʧʦʣʥʷʶʱʠʭ ʵʣʝʢʪʨʦʥʥʳʝ ʘʥʘʣʦʛʠ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʝ-

ʭʘʥʠʟʤʦʚ ʠ ʤʘʰʠʥ. 

ʂ ʦʩʥʦʚʥʳʤ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠʥ-

ʪʝʨʬʝʡʩʘʤ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʩʯʠʪʘ-

ʶʪʩʷ:  

¶ SERCOS (Sʝrial Real-Time Communication 

System);  

¶ SynqNet (Synchronous Network); 

¶ EtherCAT (Ethernet for Control Automation 

Technology). 

ʀʟʥʘʯʘʣʴʥʳʝ ʚʝʨʩʠʠ ʮʠʬʨʦʚʳʭ ʠʥʪʝʨʬʝʡʩʦʚ 

ʷʚʣʷʣʠʩʴ ʠʣʠ ʜʦʩʪʦʷʥʠʝʤ ʦʜʥʦʛʦ ʠʤʧʦʨʪʝʨʘ, ʠʣʠ 

ʙʳʣʠ ʠʩʧʦʣʥʝʥʳ ʪʦʣʴʢʦ ʜʣʷ ʦʜʥʦʛʦ ʫʩʪʘʥʦʚʦʯʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʣʠ ʩʣʦʞʥʦʩʪʠ ʜʣʷ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʮʠʠ ʜʚʠʞʝʥʠʷ ʧʨʠ 

ʧʦʧʳʪʢʘʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ 

ʤʝʞʜʫ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʤʠ ʣʦʛʠʯʝʩʢʠʤʠ ʢʦʥʪʨʦʣ-

ʣʝʨʘʤʠ ʠ ʧʨʠʚʦʜʘʤʠ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ, ʧʨʠʥʷʚʰʘʷ ʥʘʠʤʝʥʦʚʘʥʠʝ 

çsercos interfaceè (ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ) 

ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʧʦʢʘʟʘʥʘ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ ʚ 

IEC, ʘ ʚ 1995 ʛ. ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʚ ʩʪʘʥʜʘʨʪʝ IEC 
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61491. ɺ ʠʪʦʛʝ ʧʨʦʛʨʝʩʩʘ SERCOS ʝʛʦ ʨʝʩʫʨʩʳ 

ʙʳʣʠ ʫʚʝʣʠʯʝʥʳ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ SERCOS ʧʨʠ-

ʤʝʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʩʠʩʪʝʤ ʢʦʥ-

ʪʨʦʣʷ ʜʚʠʞʝʥʠʷ, ʥʦ ʠ ʜʣʷ ʩʝʨʚʠʩʘ ʚʩʝʚʦʟʤʦʞʥʳʭ 

ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ ʤʝʭʘʥʠʟʤʦʚ ʠ ʤʘʰʠʥ ʚ ʢʘʯʝʩʪʚʝ 

ʮʝʣʦʡ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʤʝʭʘʪʨʦʥʥʦʡ ʩʝʪʠ. 

SERCOS I ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 1991 ʛ. ɺ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʩʨʝʜʳ ʩʦʦʙʱʝʥʠʷ ʧʨʠʤʝʥʷʣʩʷ ʦʧʪʦʚʦʣʦʢʦʥ-

ʥʳʡ ʢʘʙʝʣʴ. ɺʳʧʦʣʥʷʣʘʩʴ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥ-

ʥʳʭ ʥʘ 2 ʠ 4 ʄʙʠʪ/ʩ ʠ ʮʠʢʣ ʦʙʤʝʥʘ ʥʝ ʙʳʣ ʙʦʣʴʰʝ 

62,5 ʤʢʩ. ʇʨʘʢʪʠʢʦʚʘʣʘʩʴ ʪʦʧʦʣʦʛʠʷ ʩʝʪʠ ʩ ʧʦʩʪʨʦ-

ʝʥʠʝʤ ʢʦʣʴʮʘ ʠ SERCOS I ʪʘʢʞʝ ʧʦʢʨʳʚʘʣ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʡ çService Channelè, ʦʙʩʣʫʞʠʚʘʶʱʠʡ 

ʘʩʠʥʭʨʦʥʥʳʡ ʦʙʤʝʥ ʩ ʧʦʜʯʠʥʝʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ 

ʜʘʥʥʳʤʠ, ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʢʦʪʦʨʳʭ ʥʝ ʪʨʝʙʦʚʘ-

ʪʝʣʴʥʦ ʧʦ ʚʨʝʤʝʥʠ. 

SERCOS II ʙʳʣ ʚʳʧʫʱʝʥ ʚ 1999 ʛ. ʆʥ ʫʚʝʣʠʯʠʣ 

ʩʧʠʩʦʢ ʜʦʧʫʩʪʠʤʳʭ ʩʢʦʨʦʩʪʝʡ ʩʦʦʙʱʝʥʠʷ: 2, 4, 8 ʠ 

16 ʄʙʠʪ/ʩ. SERCOS III ʦʙʲʝʜʠʥʠʣ ʘʩʧʝʢʪʳ ʩʪʨʦʛʦ 

ʥʘʟʥʘʯʝʥʥʳʭ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʧʦʩʳʣʢʠ ʜʘʥ-

ʥʳʭ ʚ ʠʥʪʝʨʬʝʡʩʝ SERCOS ʠ ʩʪʘʥʜʘʨʪʘ ʪʝʭʥʦʣʦʛʠʠ 

Ethernet. ʉʦʟʜʘʥʠʝ ʪʨʝʪʴʝʡ ʨʘʟʨʘʙʦʪʢʠ SERCOS 

ʧʨʦʜʦʣʞʠʣʠʩʴ ʚ 2003 ʛ., ʘ ʫʞʝ ʚ 2005 ʛ. ʠʟʛʦʪʦʚʠ-

ʪʝʣʠ ʩʦʦʙʱʠʣʠ ʦ ʧʝʨʚʳʭ ʦʙʨʘʟʮʘʭ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʧʨʠʜʝʨʞʠʚʘʶʱʠʝʩʷ ʵʪʦʡ ʚʝʨʩʠʠ. ɺ ʧʨʠʣʦʞʝʥʠʝ ʢ 

ʙʘʟʦʚʳʤ ʩʚʦʡʩʪʚʘʤ ʮʝʥʪʨʘʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʠʥ-

ʪʝʨʬʝʡʩʘ SERCOS III ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʪʘʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʢ: 

¶ ʮʠʢʣʠʯʥʦʩʪʴ ʦʙʥʦʚʣʝʥʠʷ ʜʘʥʥʳʭ ʩ ʠʥʪʝʨʚʘ-

ʣʦʤ 31,25 ʤʢʩ; 

¶ ʩʦʜʝʡʩʪʚʠʝ ʜʦ 511 ʚʝʜʦʤʳʤ ʫʩʪʨʦʡʩʪʚʘʤ ʚ 

ʦʜʥʦʡ ʩʝʪʠ;  

¶ ʟʘʧʘʩʥʦʝ ʜʫʙʣʠʨʦʚʘʥʠʝ: ʤʷʛʢʦʝ ʚʦʩʩʪʘʥʦʚʣʝ-

ʥʠʝ ʨʘʙʦʪʳ ʧʨʠ ʨʘʟʦʚʦʡ ʢʦʣʣʠʟʠʠ ʚ ʬʠʟʠʯʝʩʢʦʤ ʢʘ-

ʥʘʣʝ ʚʳʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ;  

¶ ʫʩʪʘʥʦʚʣʝʥʠʝ ʨʘʟʨʳʚʘ ʚ ʬʠʟʠʯʝʩʢʦʤ ʢʘʥʘʣʝ ʚ 

ʛʨʘʥʠʮʘʭ 25 ʤʢʩ (ʤʝʥʴʰʝ ʦʜʥʦʛʦ ʮʠʢʣʘ ʩʢʘʥʠʨʦʚʘ-

ʥʠʷ);  

¶ çʛʦʨʷʯʝʝè ʧʦʜʢʣʶʯʝʥʠʝ: ʢʦʤʤʫʪʘʮʠʷ ʠ ʢʦʥ-

ʬʠʛʫʨʘʮʠʷ ʩʠʩʪʝʤʳ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʝʪʴ ʧʨʠ 

ʘʢʪʠʚʥʦʤ ʮʠʢʣʠʯʝʩʢʦʤ ʧʦʜʢʣʶʯʝʥʠʝ;  

¶ ʧʦʣʥʦʧʨʘʚʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʢʘʢ ʜʣʷ ʢʦʥʪʨʦʣ-

ʣʝʨʦʚ (P2P - peer-topeer) ʧʨʠ ʩʦʝʜʠʥʝʥʠʠ ʤʝʞʜʫ ʩʦ-

ʙʦʡ ʥʝʩʢʦʣʴʢʠʭ ʚʝʜʫʱʠʭ ʫʩʪʨʦʡʩʪʚ, ʪʘʢ ʠ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ (CC - cross-communication) 

ʤʝʞʜʫ ʚʩʝʤʠ ʧʦʜʯʠʥʝʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. 

SynqNet ˈ ʩʝʪʴ ʧʨʦʤʳʰʣʝʥʥʦʡ ʘʚʪʦʤʘʪʠʟʘ-

ʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ 2001 ʛ. Danaher Corporation 

ʜʣʷ ʧʦʢʨʳʪʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʝʝ ʜʣʷ ʫʧʨʘʚʣʝ-

ʥʠʷ ʤʘʰʠʥʘʤʠ. SynqNet ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʥʘ ʢʘʥʘʣʝ 

ʬʠʟʠʯʝʩʢʦʡ ʩʚʷʟʠ Ethernet 100BT ʠ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘ-

ʥʘʚʣʠʚʘʪʴ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʫʶ ʢʦʤʤʫʪʘʮʠʶ ʙʦʣʴ-

ʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʘʰʠʥʥʳʝ 

ʢʦʥʪʨʦʣʣʝʨʳ ʧʝʨʝʤʝʱʝʥʠʷ, ʩʝʨʚʦʧʨʠʚʦʜʳ, ʰʘʛʦ-

ʚʳʝ ʜʚʠʛʘʪʝʣʠ ʠ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʢʦʥʪʨʦʣʣʝʨʳ 

ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ. ʆʨʛʘʥʠʟʘʮʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ 

SynqNet ʦʙʨʘʟʦʚʘʣʘʩʴ ʚ 2004 ʛ. ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ ʚʥʝʜʨʝʥʠʷ ʵʪʦʡ ʩʝʪʠ. ʋʞʝ ʚ ʩʝʥʪʷʙʨʝ 

2008 ʛ. ʩʝʪʠ SynqNet ʧʨʠʤʝʥʷʣʠʩʴ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʧʦʯʪʠ ʯʪʦ 400 000 ʦʩʷʤʠ ʜʚʠʞʝʥʠʷ ʚ ʨʘʟʥʳʭ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷʭ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. 

ʆʪʣʠʯʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ SynqNet: 

¶ ʯʘʩʪʦʪʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʝʪʠ ʜʣʷ ʩʝʨʚʦʩʠʩʪʝʤ 

ʜʦ 48 ʢɻʮ; 

¶ ʦʙʩʣʫʞʠʚʘʥʠʝ ʜʦ 64 ʫʟʣʦʚ ʩ 64 ʦʩʷʤʠ;  

¶ ʚʦʟʤʦʞʥʦ ʩʚʳʰʝ 16 000 ʙʠʪ ʜʠʩʢʨʝʪʥʳʭ ʠ 

1000 ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ;  

¶ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʝ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʧʦ 

ʩʝʪʠ SynqNet;  

¶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʣʝ ʦʪ-

ʢʘʟʘ ʠ ʫʩʪʦʡʯʠʚʘʷ ʨʘʙʦʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʣʴʮʝʚʦʡ 

ʪʦʧʦʣʦʛʠʠ ʩʝʪʠ;  

¶ ʬʫʥʢʮʠʷ ʛʦʨʷʯʝʡ ʟʘʤʝʥʳ (HotReplaceÊ) ʦʩʫ-

ʱʝʩʪʚʣʷʝʪ ʩʤʝʥʫ ʫʟʣʦʚ ʙʝʟ ʦʪʢʣʶʯʝʥʠʷ ʬʫʥʢʮʠʦʥʠ-

ʨʦʚʘʥʠʷ ʩʝʪʠ;  

¶ ʜʠʩʪʘʥʮʠʦʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-

ʥʠʷ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʚ;  

¶ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʠ ʧʫʩʢ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʚ;  

¶ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʦʛʦ ʇʆ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʚ;  

¶ ʧʦʜʜʝʨʞʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʦʙʨʘʪ-

ʥʳʭ ʩʚʷʟʝʡ, ʩʝʨʚʦʫʧʨʘʚʣʝʥʠʝ ʩ ʜʚʫʤʷ ʢʦʥʪʫʨʘʤʠ, 

ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʝ ʪʘʙʣʠʮʳ;  

¶ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʦʩʪʨʦʝʥʠʝ ʠ ʦʪʩʣʝʞʠʚʘʥʠʝ 

ʮʝʣʦʩʪʥʦʩʪʠ ʩʝʪʠ;  

¶ ʩʚʷʟʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 100 ʤ ʤʝʞʜʫ ʫʟʣʘʤʠ;  

¶ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝ-

ʥʠʝ ʠ ʢʦʦʨʜʠʥʠʨʦʚʘʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʘʧʧʘʨʘʪ-

ʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ 

EtherCAT Technology Group ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʦʬʠʮʠʘʣʴʥʳʤ ʫʯʘʩʪʥʠʢʦʤ ʨʘʙʦʯʝʡ ʢʦʤʘʥʜʳ ʧʦ 

ʮʠʬʨʦʚʳʤ ʢʦʤʤʫʥʠʢʘʮʠʷʤ IEC (ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʠ). EtherCAT ʙʳʣ ʚʚʝ-

ʜʝʥ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʩʝʪʝʡ IEC 61158, IEC 61784-2 ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

ʩʪʘʥʜʘʨʪ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʧʨʠʚʦʜʦʚ IEC 61800-7. ɺ 

ʩʪʘʥʜʘʨʪʝ IEC 61800-7 EtherCAT ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʨʦʬʠʣʝʡ ʧʨʠʚʦʜʦʚ ʚ SERCOS ʠ CANopen. ʋʧʨʘʚ-

ʣʝʥʠʝ ʧʦ EtherCAT ʚʢʣʶʯʝʥʦ ʪʘʢʞʝ ʯʘʩʪʴʶ ISO 

15745-4, ʩʪʘʥʜʘʨʪʘ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʪʨʦʡʩʪʚ XML. ɺ 

ʘʧʨʝʣʝ 2010 ʛ. ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʨʝʜʘʢʮʠʷ 2 IEC 

61784-3, ʢʦʪʦʨʘʷ ʨʘʩʢʨʳʚʘʝʪ ʧʨʦʪʦʢʦʣ ʙʝʟʦʧʘʩʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ Safety over EtherCAT. 

ʂ ʦʩʥʦʚʥʳʤ ʩʚʦʡʩʪʚʘ EtherCAT ʦʪʥʦʩʷʪʩʷ:  

ʉʢʦʨʦʩʪʴ ʩʚʷʟʠ ˈ 100 Mʙʠʪ/ʩ  

ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ ʩʪʘʥʜʘʨʪ ˈ 100BASE-TX 

ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʩʨʝʜʘ ˈ ʢʘʙʝʣʴ ʢʘʪʝʛʦʨʠʠ 

5 , RJ45  

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʫʟʣʘʤʠ ˈ100 ʤ (ʤʘʢʩ.). 

ʇʨʝʦʙʣʘʜʘʝʪ ʜʚʘ ʛʣʘʚʥʳʭ ʚʠʜʘ ʫʧʨʘʚʣʝʥʠʷ ʩʝʨ-

ʚʦʧʨʠʚʦʜʘʤʠ: step/dir ʢʦʥʪʨʦʣʴ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʐʀʄ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ Ñ10 ɺ. 

ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ step/dir ʪʝʭʥʦʣʦʛʠʠ (ʨʠʩ. 1.), 

ʢʦʤʘʥʜʥʳʝ ʩʠʛʥʘʣʳ ʦʪ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʫʩʪʨʦʡ-

ʩʪʚʘ ʢʦʤʤʫʪʠʨʫʶʪʩʷ ʥʘ ʚʭʦʜʳ step (ʠʤʧʫʣʴʩ), dir 

(ʥʘʧʨʘʚʣʝʥʠʝ) ʠ enable (ʚʢʣʶʯʝʥʠʝ). ʉʠʩʪʝʤʘʪʠʯ-

ʥʦʡ ʛʝʥʝʨʘʮʠʝʡ ʜʠʩʢʨʝʪʥʳʭ ʠʤʧʫʣʴʩʦʚ ʥʘ ʚʭʦʜ step 

ʫʧʨʘʚʣʷʝʪʩʷ ʯʘʩʪʦʪʘ ʧʦʜʢʣʶʯʝʥʠʷ ʦʙʤʦʪʦʢ ʵʣʝʢ-
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ʪʨʦʜʚʠʛʘʪʝʣʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʠ ʝʛʦ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝ-

ʥʠʷ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʘʟʦ-

ʤʢʥʫʪʳʡ ʚʠʜ ʫʧʨʘʚʣʝʥʠʷ, ʚ ʥʝʡ ʥʝʪ ʨʝʩʫʨʩʘ ʧʦ ʦʪ-

ʩʣʝʞʠʚʘʥʠʶ ʪʝʢʫʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʜʝʡʩʪʚʫʶʱʝʛʦ 

ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʫʩʪʨʦʡʩʪʚʘ. ʇʨʠ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʤ ʦʪʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ ʥʘ ʚʭʦʜʝ enable, ʩʠʩʪʝʤʘ 

ʫʩʪʨʦʡʩʪʚʘ ʦʪʨʘʙʦʪʘʝʪ ʫʧʨʘʚʣʷʶʱʫʶ ʧʨʦʛʨʘʤʤʫ, 

ʧʨʠ ʵʪʦʤ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʩʝʨʚʦʧʨʠʚʦʜʘ 

ʥʝ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʫʝʤʦʤʫ, ʯʪʦ ʧʨʠʚʝʜʝʪ 

ʢ ʦʰʠʙʢʘʤ ʧʨʠ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʠ. 

 
ʈʠʩʫʥʦʢ 1. ɺʠʜ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʠʛʥʘʣʘ ʧʨʦʪʦʢʦʣʘ step/dir 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʐʀʄ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ Ñ10 

ɺ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʧʨʘʚʣʝʥʠʶ ʩʝʨʚʦʧʨʠʚʦʜʘʤʠ ʙʣʘ-

ʛʦʜʘʨʷ ʠʟʤʝʥʝʥʠʶ ʐʀʄ ʩʠʛʥʘʣʘ ʚ ʘʥʘʣʦʛʦʚʳʡ ʧʫ-

ʪʝʤ ʢʦʥʚʝʨʪʠʨʦʚʘʥʠʷ ʐʀʄ ʩʠʛʥʘʣʘ. ʈʝʦʨʛʘʥʠʟʘ-

ʮʠʷ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʩʝʨʚʦʧʨʠʚʦʜʝ ʧʨʦʠʟʚʦ-

ʜʠʪʩʷ ʚʩʪʨʦʝʥʥʳʤ ʤʦʜʫʣʝʤ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ 

ʢʦʥʚʝʨʪʦʨʘ, ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʝʪ ʦʛʨʘʥʠʯʝʥʥʳʤ ʙʳʩʪ-

ʨʦʜʝʡʩʪʚʠʝʤ, ʥʠʟʢʫʶ ʨʘʟʨʝʰʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ 

ʧʨʠʩʫʪʩʪʚʠʝ ʥʝʛʘʪʠʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚ ʨʝʟʫʣʴʪʠ-

ʨʫʶʱʝʤ ʚʳʭʦʜʥʦʤ ʩʠʛʥʘʣʝ, ʯʪʦ ʟʘʧʨʘʰʠʚʘʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʠʣʴʪʨʦʚ [4]. ɺ ʚʠʜʫ 

ʵʪʦʛʦ ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʦʛʦ ʚʠʜʘ ʢʦʦʨʜʠʥʘʮʠʠ ʚ ʧʨʝ-

ʮʠʟʠʦʥʥʦʤ ʧʨʠʢʣʘʜʥʦʤ ʥʘʟʥʘʯʝʥʠʠ ʩʝʨʚʦʧʨʠʚʦʜʦʚ 

ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ (ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʦʣʥʠʪʴ Real-

Time ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʷ). 

 
ʈʠʩʫʥʦʢ 2. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʐʀʄ ʩʠʛʥʘʣʘ ʚ ʘʥʘʣʦʛʦʚʳʡ. 

 

ʈʝʰʝʥʠʝʤ ʟʘʜʘʯʠ Real-Time ʢʦʥʪʨʦʣʷ ʧʦʣʦʞʝ-

ʥʠʷ ʩʝʨʚʦʧʨʠʚʦʜʘʤʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦ-

ʚʨʝʤʝʥʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʪʦʢʦʣʘ EtherCAT. 

ʕʪʦʪ ʧʨʦʪʦʢʦʣ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʩʝʤʝʡʩʪʚʫ Industrial 

Ethernet ʠ ʪʝʭʥʦʣʦʛʠʷʤ ʚʳʜʝʣʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥ-

ʥʦʛʦ ʧʨʦʪʦʢʦʣʘ ʠʤʝʝʪ ʤʝʩʪʦ ʙʳʪʴ ʚ ʩʣʫʯʘʷʭ ʘʚʪʦʤʘ-

ʪʠʟʘʮʠʠ ʚ ʯʘʩʪʥʦʩʪʠ ʩʪʘʥʦʯʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʥʫʞ-

ʜʘʶʱʠʭʩʷ ʚ ʯʘʩʪʦʤ ʦʙʥʦʚʣʝʥʠʝ ʚʨʝʤʝʥʠ ʧʨʠ ʥʠʟ-

ʢʦʤ ʢʦʣʝʙʘʥʠʠ ʩʚʷʟʠ ʠ ʥʝʙʦʣʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ 

ʘʧʧʘʨʘʪʥʦʝ ʦʩʥʘʱʝʥʠʝ [4]. 

ʉʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʥʪʝʛʨʘʮʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠ-

ʩʪʝʤ ʚ ʩʝʨʚʦʧʨʠʚʦʜ, ʘ ʩʥʠʞʝʥʠʷ ʮʝʥ ʠ ʫʣʫʯʰʝʥʠʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʷʚʣʝʥʠʶ ʢʦʥʢʫʨʝʥ-

ʮʠʠ ʥʘ ʨʳʥʢʝ ʧʨʠʚʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʩʪʠʤʫʣʦʤ ʢ ʠʭ ʜʘʣʴʥʝʡʰʝʤʫ ʠʟʫ-

ʯʝʥʠʶ ʠ ʠʩʩʣʝʜʦʚʘʥʠʶ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʵʥʜʚʠʯ-ʧʘʥʝʣʝʡ ʩ ʧʝ-

ʥʦʧʦʣʠʠʟʦʮʠʘʥʫʨʘʪʥʳʤ ʥʘʧʦʣʥʠʪʝʣʝʤ. ʇʘʥʝʣʠ ʩ ʟʘʧʦʣʥʠʪʝʣʝʤ PIR/PUR ̫ ʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʦʚʨʝʤʝʥ-

ʥʳʤʠ ʠ ʪʝʭʥʦʣʦʛʠʯʥʳʤʠ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʘʥʘʣʦʛʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʥʘ ʨʳʥʢʝ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʠʟʫʯʝʥ 

ʦʜʠʥ ʠʟ ʧʝʨʚʳʭ ʧʘʪʝʥʪʦʚ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʘʢʠʭ ʩʵʥʜʚʠʯ-

ʧʘʥʝʣʝʡ  

 

Abstract 

In this article we consider the history of the production of sandwich panels with foam filler. Panels with filler 

PIR/PUR are modern and technological, in comparison with analogues. In this work was researched one of the 

first patents for the device for continuous production of these sandwich panels is considered. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: PIR/PUR ʧʘʥʝʣʠ, ʧʨʦʠʟʚʦʜʩʪʚʦ PIR/PUR ʧʘʥʝʣʝʡ, ʚʨʘʱʘʶʱʘʷʩʷ ʱʝʪʢʘ, ʛʨʫʧʧʘ ʛʦ-

ʨʶʯʝʩʪʠ, ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, ʧʣʦʪʥʦʩʪʴ, ʢʣʝʝʚʦʡ ʩʦʩʪʘʚ. 

Keywords: PIR/PUR panels, production of PIR/PUR panels, rotating brush, Flammability group, thermal 

conductivity, density, adhesive composition. 

 

 ʉʵʥʜʚʠʯ-ʧʘʥʝʣʴ - ʙʝʩʢʘʨʢʘʩʥʘʷ ʣʝʛʢʘʷ ʪʨʝʭ-

ʩʣʦʡʥʘʷ ʧʘʥʝʣʴ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʚʥʝʰʥʠʭ 

ʩʪʘʣʴʥʳʭ ʧʨʦʬʠʣʠʨʦʚʘʥʥʳʭ ʣʠʩʪʦʚ (ʦʙʰʠʚʦʢ) ʠ 

ʩʣʦʷ ʫʪʝʧʣʠʪʝʣʷ ʤʝʞʜʫ ʥʠʤʠ. ʉʨʝʜʥʠʡ ʩʣʦʡ ʢʘʢ 

ʧʨʘʚʠʣʦ ʧʨʠʤʝʥʷʝʪʩʷ ʠʟ ʙʘʟʘʣʴʪʦʚʦʡ ʤʠʥʝʨʘʣʦʚʘʪ-

ʥʦʡ ʧʣʠʪʳ, ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʘ ʠʣʠ ʥʘʧʦʣʥʠʪʝʣʷ ʧʝ-

ʥʦʧʦʣʠʫʨʝʪʘʥ (ʇʋʈ) ʠ ʧʦʣʠʠʟʦʮʠʘʥʫʨʘʪ (ʇʀʈ) [ʦʙ-

ʱʠʡ ʚʠʜ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ.ˉ1]. 

 ɺ 1930 ʛ. ʘʤʝʨʠʢʘʥʩʢʠʡ ʘʨʭʠʪʝʢʪʦʨ ʌʨʘʥʢ 

ʃʣʦʡʜ ʈʘʡʪ (Frank Lloyd Wright) ʚʧʝʨʚʳʝ ʠʩʧʦʣʴʟʦ-

ʚʘʣ ʩʵʥʜʚʠʯ-ʧʘʥʝʣʠ ʩ ʩʦʪʦʚʳʤ ʥʘʧʦʣʥʠʪʝʣʝʤ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʜʥʦʵʪʘʞʥʦʛʦ 

ʢʦʪʪʝʜʞʘ. ɼʘʥʥʳʝ ʧʘʥʝʣʠ, ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʦʪʘʣ 

ʈʘʡʪ, ʠʤʝʣʠ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, ʥʦ ʧʝʨʚʦʦʯʝʨʝʜʥʦʡ 

ʟʘʜʘʯʝʡ ʠʟʦʙʨʝʪʝʥʠʷ ʙʳʣʦ ʩʦʯʝʪʘʥʠʝ ʚ ʧʘʥʝʣʷʭ ʣʝʛ-

ʢʦʩʪʠ ʠ ʵʩʪʝʪʠʯʥʦʩʪʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɼʦ ʩʝʨʝʜʠʥʳ 

1980 ʛʦʜʘ ʧʘʥʝʣʠ ʪʘʢʦʛʦ ʪʠʧʘ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʤʝʩʪʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɺ ʥʘʯʘʣʝ 1990 

ʛʦʜʘ ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʩʵʥʜʚʠʯ-ʧʘʥʝʣʠ ʩ ʥʘʧʦʣʥʠ-

ʪʝʣʝʤ ʠʟ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʘ ʢʘʢ ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ. ɺ 

ʨʦʣʠ ʦʙʰʠʚʦʢ ʚ ʥʠʭ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʬʘʥʝʨʘ. ɿʘ-

ʩʣʫʛʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʩʵʥʜʚʠʯ-ʧʘʥʝʣʝʡ ʩ 

ʫʪʝʧʣʠʪʝʣʝʤ ʠʟ ʤʠʥʝʨʘʣʴʥʦʡ ʚʘʪʳ ʧʨʠʥʘʜʣʝʞʠʪ 

ʬʠʥʩʢʦʡ ʢʦʤʧʘʥʠʠ Paroc, ʧʨʦʠʟʚʦʜʠʪʝʣʶ ʙʘʟʘʣʴʪʦ-

ʚʦʡ ʚʘʪʳ, ʢʦʪʦʨʘʷ ʚ 1986 ʛ. ʧʨʝʜʩʪʘʚʠʣʘ ʧʝʨʚʳʝ 

ʩʵʥʜʚʠʯ-ʧʘʥʝʣʠ ʩ ʤʠʥʝʨʘʣʦʚʘʪʥʳʤ ʫʪʝʧʣʠʪʝʣʝʤ, 

ʦʙʣʠʮʦʚʘʥʥʳʝ ʩʪʘʣʴʶ.  

 
ʆʙʱʠʡ ʚʠʜ ʧʘʥʝʣʠ (ʨʠʩ. ˉ1) 
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ʇʝʥʦʧʦʣʠʫʨʝʪʘʥ (ʇʋʈ/ʇʇʋ) - ʭʠʤʠʯʝʩʢʠʝ ʧʦ-

ʣʠʤʝʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʝʘʢʮʠʠ ʤʝʞʜʫ ʞʠʜʢʠʤʠ ʧʦʣʠʦʣʘʤʠ ʠ ʠʟʦʮʠʘʥʘ-

ʪʘʤʠ. ʇʨʠ ʦʧʨʝʜʝʣʸʥʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʧʦʣʠʦʣʘ ʠ 

ʠʟʦʮʠʘʥʘʪʘ ʧʦʣʫʯʘʶʪʩʷ ʞʸʩʪʢʠʝ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʳ 

(ʇʇʋ), ʩʨʝʜʠ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʦʙʣʘ-

ʜʘʝʪ ʥʘʠʙʦʣʝʝ ʥʠʟʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʪʝʧʣʦʧʨʦ-

ʚʦʜʥʦʩʪʠ ʠ ʚʳʩʦʢʠʤʠ ʛʠʜʨʦʠʟʦʣʠʨʫʶʱʠʤʠ ʩʚʦʡ-

ʩʪʚʘʤʠ (ʜʦ 99% ʟʘʢʨʳʪʳʭ ʧʦʨ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʜʘʞʝ ʢʘʢ ʠʟʦʣʷʪʦʨ ʚ ʢʨʦʚʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʘʭ. 

 ʇʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ: 

¶ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ(ʩʨʦʢ ʩʣʫʞʙʳ) - ʙʦʣʝʝ 

50 ʣʝʪ; 

¶ ʤʘʣʳʡ ʦʙʲʝʤʥʳʡ ʚʝʩ ʇʇʋ (40-42 ʢʛ/ʤ3); 

¶ ʚʳʩʦʢʘʷ ʘʜʛʝʟʠʦʥʥʘʷ ʧʨʦʯʥʦʩʪʴ; 

¶ ʫʩʪʦʡʯʠʚ ʢ ʛʥʠʝʥʠʶ, ʨʘʟʣʦʞʝʥʠʶ, ʧʦʷʚʣʝ-
ʥʠʶ ʛʨʠʙʢʘ ʠ ʧʣʝʩʝʥʠ, ʚʦʟʜʝʡʩʪʚʠʶ ʥʘʩʝʢʦʤʳʭ ʠ 

ʛʨʳʟʫʥʦʚ; 

¶ ʥʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʨʘʟʨʫʰʝʥʠʶ ʦʪ ʚʦʟʜʝʡ-
ʩʪʚʠʷ ʩʝʟʦʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨ ʠ ʘʪʤʦʩʬʝʨ-

ʥʳʭ ʦʩʘʜʢʦʚ; 

 ʂ ʤʠʥʫʩʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

¶ ʛʨʫʧʧʘ ʛʦʨʶʯʝʩʪʠ ï ɻ3-ɻ4. 

 ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʫʜʝʪ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʦʧʠ-

ʩʘʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʦʚʳʭ (ʇʋʈ) ʠ 

ʧʦʣʠʠʟʦʮʠʘʥʫʨʘʪʥʳʭ (ʇʀʈ) ʩʵʥʜʚʠʯ-ʧʘʥʝʣʝʡ. 

ʇʘʪʝʥʪ ˉ 5388975 ʥʘ ʧʝʨʚʳʡ ʘʧʧʘʨʘʪ ʜʣʷ ʧʨʦ-

ʤʳʰʣʝʥʥʦʛʦ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʵʥʜʚʠʯ-

ʧʘʥʝʣʝʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ɻʝʨʤʘʥʠʠ 14 ʬʝʚʨʘʣʷ 

1995 ʛʦʜʘ. ʄʝʭʘʥʠʟʤ ʩʦʩʪʦʠʪ [ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ 

ʩʭʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. ˉ2] ʠʟ ʜʚʦʡʥʦʡ ʢʦʥʚʝʡ-

ʝʨʥʦʡ ʣʝʥʪʳ 1, ʠʤʝʪʴ ʩʪʘʥʮʠʠ ʧʠʪʘʥʠʷ 2 ʠ 3 ʜʣʷ 

ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʦʙʰʠʚʢʠ 4 ʠ 5, ʘ ʪʘʢʞʝ ʧʦʜʘʶʱʝʝ 

ʫʩʪʨʦʡʩʪʚʦ 6 ʜʣʷ ʫʢʣʘʜʢʠ ʞʠʜʢʦʡ, ʧʝʥʦʦʙʨʘʟʫʶ-

ʱʝʡ ʧʦʣʠʫʨʝʪʘʥʦʚʦʡ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ. ʂʦʥʚʝʡ-

ʝʨʥʘʷ ʣʝʥʪʘ 1 ʠʤʝʝʪ ʩʚʷʟʘʥʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʨʠ-

ʚʦʜ 7 ʠ ʥʠʩʭʦʜʷʱʠʡ ʧʦʧʝʨʝʯʥʳʡ ʨʝʟʘʢ 8. ʕʪʦʪ ʨʝʟʝʮ 

ʟʘʢʨʝʧʣʝʥ ʥʘ ʧʝʨʚʦʡ ʢʘʨʝʪʢʝ 9 ʠ ʧʠʣʴʥʦʝ ʫʩʪʨʦʡ-

ʩʪʚʦ 11, ʦʩʥʘʱʝʥʥʦʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʨʘʙʦʯʠʤ ʮʠ-

ʣʠʥʜʨʦʤ 10. ɺʘʛʦʥ 9 ʠʤʝʝʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʭʦʜ, ʩʚʷ-

ʟʫʶʱʠʡ ʤʝʭʘʥʠʟʤ 12 ʠ ʥʦʩʠʪ ʟʘʞʠʤʥʦʝ ʧʨʠʩʧʦʩʦʙ-

ʣʝʥʠʝ 13 ʜʣʷ ʟʘʭʚʘʪʘ ʩʵʥʜʚʠʯ-ʧʘʥʝʣʠ 14. ʊʘʢʞʝ 

ʚʘʛʦʥ 9 ʠʤʝʝʪ ʰʪʘʥʛʫ ʧʝʨʝʢʣʶʯʘʪʝʣʷ 15 ʢʦʪʦʨʘʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥ-

ʥʳʤʠ ʙʝʩʢʦʥʪʘʢʪʥʳʤʠ ʚʳʢʣʶʯʘʪʝʣʷʤʠ 16 ʠ 17 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʢʘʨʝʪʢʦʡ 18 ʜʣʷ ʧʨʠʙʦʨʘ ʯʠʩʪʢʠ 19. 

ʏʠʩʪʷʱʝʝ ʫʩʪʨʦʡʩʪʚʦ 19 ʠʤʝʝʪ ʧʨʦʜʦʣʴʥʦ ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʡ ʨʘʙʦʪʘʶʱʠʡ ʮʠʣʠʥʜʨ 20 ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ 

ʧʦʧʝʨʝʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʦʩʠʪʝʣʷ 21 ʧʨʦʪʠʚ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʅʘ ʫʧʦʤʷʥʫʪʦʤ ʥʦʩʠ-

ʪʝʣʝ 21 ʨʘʩʧʦʣʦʞʝʥ ʧʦʧʝʨʝʯʥʦ ʨʘʙʦʪʘʶʱʠʡ ʮʠ-

ʣʠʥʜʨ 22, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʝʨʝʤʝʱʘʪʴ ʯʠʩʪʷʱʫʶ 

ʱʝʪʢʫ 23 ʧʦʧʝʨʝʯʥʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɿʘʞʠʤʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 24, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʟʘʭʚʘʪʘ 

ʨʘʟʨʝʟʘʥʥʳʭ ʧʦ ʜʣʠʥʝ ʩʵʥʜʚʠʯ-ʧʘʥʝʣʝʡ 25 ʪʘʢʞʝ 

ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʝʣʝʞʢʝ 18, ʢʦʪʦʨʘʷ 

ʦʩʥʘʱʝʥʘ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʤʝʭʘʥʠʟʤʦʤ ʧʝʨʝʤʝʱʝ-

ʥʠʷ 26. ɺʘʛʦʥ 9 ʠ ʪʨʘʥʩʧʦʨʪʥʳʡ ʪʝʣʝʞʢʘ 18 ʤʦʛʫʪ 

ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ ʨʝʣʴʩʦʚʦʤʫ ʧʫʪʠ 27. ɺʝʩʴ ʧʨʦʮʝʩʩ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ ʠ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʡ ʙʣʦʢ ʫʧʨʘʚ-

ʣʝʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 28, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʜʘʪʯʠʢʠ. ʅʘ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʧʨʠ-

ʷʪʠʷʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʭʘʥʠʟʤ ʜʘʥʥʦʛʦ ʪʠʧʘ, ʥʦ ʩ ʨʷ-

ʜʦʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʦʨʘʙʦʪʦʢ. 

 
ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ (ʨʠʩ. ˉ2) 

 

ɺ ʧʘʪʝʥʪʝ EP 3 129 227 B1 2018ʛ. ʦʧʠʩʳʚʘʝʪʩʷ 

ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʡ ʩʧʦʩʦʙ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʩʵʥʜʚʠʯ-ʧʘʥʝʣʝʡ ʩ ʟʘʧʦʣʥʠʪʝʣʝʤ PIR/PUR. 

ʈʝʰʝʥʘ ʪʘʢʘʷ ʧʨʦʙʣʝʤʘ, ʢʘʢ ʩʣʘʙʘʷ ʘʜʛʝʟʠʷ ʤʝʞʜʫ 

ʟʘʧʦʣʥʠʪʝʣʝʤ ʠ ʚʝʨʭʥʝʡ ʦʙʰʠʚʢʦʡ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʘʥʝʩʝʥʠʷ ʢʣʝʝʚʦʛʦ ʩʦʩʪʘʚʘ ʧʨʘʡ-

ʤʝʨʘ ʦʜʥʦ- ʠʣʠ ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʦʛʦ ʥʘ ʚʝʨʭʥʠʡ 
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ʣʠʩʪ ʤʝʪʘʣʣʘ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ. ʇʨʘʡʤʝʨ ʥʘʥʦ-

ʩʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʡ ʚʨʘʱʘʶʱʝʡʩʷ 

ʱʝʪʢʠ, ʫʩʪʨʦʡʩʪʚʦ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʢʦʪʦʨʦʡ ʧʦ-

ʜʨʦʙʥʦ ʦʧʠʩʳʚʘʶʪʩʷ [ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʨʠʩ. 

ˉ3] ʚ ʜʘʥʥʦʤ ʧʘʪʝʥʪʝ. ʑʝʪʢʘ ʚʤʝʩʪʝ ʩʦ ʩʧʝʮʠʘʣʴ-

ʥʳʤ ʜʦʟʘʪʦʨʦʤ ʢʣʝʝʚʦʛʦ ʩʦʩʪʘʚʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʧʝʨʝʜ ʫʩʪʨʦʡʩʪʚʦʤ, ʧʦʜʘʶʱʠʤ ʟʘʧʦʣʥʠʪʝʣʴ ʩʨʝʜ-

ʥʝʛʦ ʩʣʦʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚʝʨʭʥʠʡ ʠ ʥʠʞʥʠʡ ʣʠʩʪʳ 

ʤʝʪʘʣʣʘ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʧʦʢʨʳʚʘʶʪʩʷ 

ʢʣʝʝʚʳʤ ʩʦʩʪʘʚʦʤ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʜʦʩʪʠʛʘʝʪʩʷ ʦʧ-

ʪʠʤʘʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʟʘʧʦʣʥʠʪʝʣʝʤ ʠ ʚʝʨʭʥʝʡ ʠ 

ʥʠʞʥʝʡ ʦʙʰʠʚʢʘʤʠ ʩʵʥʜʚʠʯ-ʧʘʥʝʣʠ. 

 

 
ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ (ʨʠʩ. ˉ3) 

 

ɼʣʷ ʧʦʣʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʠ ʧʦʜʨʦʙʥʦʛʦ ʘʥʘʣʠʟʘ 

ʚʩʝʭ ʘʩʧʝʢʪʦʚ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʘʢʠʭ ʩʵʥʜʚʠʯ-ʧʘʥʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʨʘʩʩʤʦʪʨʝʪʴ ʦʧʳʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʠ-

ʤʝʥʝʥʠʷ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥ ʙʳʚ-

ʰʝʛʦ ʉʉʉʈ ʚ ʧʝʨʠʦʜ ʩ 1950-ʭ ʛʦʜʦʚ ʜʦ ʥʘʩʪʦʷʱʝʛʦ 

ʚʨʝʤʝʥʠ. ʄʘʪʝʨʠʘʣʳ ʧʦʜʦʙʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʪʦʣʴʢʦ 

ʧʨʠʭʦʜʷʪ ʥʘ ʨʳʥʦʢ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʈʦʩ-

ʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ ʠʟ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ, ʛʜʝ ʦʥʠ 

ʫʩʧʝʣʠ ʭʦʨʦʰʦ ʩʝʙʷ ʟʘʨʝʢʦʤʝʥʜʦʚʘʪʴ. ʆʧʳʪ ʧʨʠʤʝ-

ʥʝʥʠʷ ʪʘʢʠʭ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʰʝʡ ʩʪʨʘʥʳ ʥʘʩʯʠʪʳʚʘʝʪ ʚʩʝʛʦ 

ʦʢʦʣʦ 5 ʣʝʪ. 

 

 

 

 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. Ferdinand Proksa, Hans-Michael Sulzbach, 

Hans Klonk, Reiner Raffel ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʥʝʧʨʝ-

ʨʳʚʥʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʵʥʜʚʠʯ-ʵʣʝʤʝʥʪʦʚ. - ʧʘʪʝʥʪ 

ɻʝʨʤʘʥʠʷ ˉ 5388975 14.02.1995. 

2.  Ramanathan Elangovan, Xiong Loh Cher 

ʉʧʦʩʦʙ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʝʥʦʧʦʣʠʫʨʝ-

ʪʘʥʦʚʳʭ ʩʵʥʜʚʠʯ-ʧʘʥʝʣʝʡ ʠ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʝʛʦ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʷ. - ʧʘʪʝʥʪ EP 3 129 227 B1 01.08.2018. 

3. ʀʣʴʠʥ ʋ., ʉʢʫʷʥʩ ʖ., ɸʥʜʝʨʩʦʥʩ ɻ., ʂʨʝʡ-
ʣʠʩ ʗ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʶ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʩʵʥʜʚʠʯ-ʧʘʥʝʣʝʡ. ï ʃʘʪ-

ʚʠʡʩʢʠʡ ʩ/ʭ ʫʥʠʚʝʨʩʠʪʝʪ ɽʣʛʘʚʘ 2005 ʛ. 
4. ʉʪʨʦʠʪʝʣʴʩʪʚʦ// ˉ 006 ʦʪ 20.06.2006 çʅʝ-

ʩʲʝʜʦʙʥʳʡ "ʙʫʪʝʨʙʨʦʜ"  ʦʪ ʣʦʨʜʘ ʩʵʥʜʚʠʯʘè. 

5. ʉʪʨʦʠʪʝʣʴʩʪʚʦ// ˉ 006 ʦʪ 20.06.2006. 

çʉʵʥʜʚʠʯ-ʧʘʥʝʣʠ: ʥʦʚʦʝ  ʩʣʦʚʦ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝè. 

  



142 TECHNICAL SCIENCE / ζColloquium - journal Ȼ#10(34),2019 

ʃʘʥʩʢʠʭ ʖʨʠʡ ɺʣʘʜʠʤʠʨʦʚʠʯ,  

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ,  

ʟʘʚʝʜʫʶʱʠʡ ʂʘʬʝʜʨʦʡ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ  

ɺʷʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʇʨʦʚʘʣʦʚ ɺʣʘʜʠʤʠʨ ʉʘʚʝʣʴʝʚʠʯ,  

ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ,  

ʜʦʮʝʥʪ ʂʘʬʝʜʨʳ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ  

ɺʷʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

 

ʂ ɺʆʇʈʆʉʋ ʆ ʇʆʅʗʊʀʀ çʂʆʈʇʆʈɸʊʀɺʅɸʗ ʀʅʌʆʈʄɸʎʀʆʅʅɸʗ ʉʀʉʊɽʄɸè 

 

Lanskikh Yuri Vladimirovich,  

candidate of technical Sciences, associate Professor, head of the  

Department of automation control systems of Vyatka state University 

Provalov Vladimir Savelievich,  

candidate of physical and mathematical Sciences, associate Professor, associate Professor,  

Department of control automation systems, Vyatka state University 

 

ON THE ISSUE OF THE CONCEPT OF "CORPORATE INFORMATION SYSTEMè 

 

ɸʥʥʦʪʘʮʠʷ. 

ʇʦʥʷʪʠʝ çʂʦʨʧʦʨʘʪʠʚʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳè ʚ ʫʯʝʙʥʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʪʨʘʢ-

ʪʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ð ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʢʨʫʧʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ 

ʩʪʨʫʢʪʫʨ (ʢʦʨʧʦʨʘʮʠʡ) ʜʦ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʠʜʝʦʣʦʛʠʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶ-

ʪʝʨʥrʭ ʪʝʭʥʦʣʦʛʠʡ ʫʧʨʘʚʣʝʥʠʷ. ʇʨʝʜʤʝʪʦʤ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʩʤʳʩʣʦʚʦʛʦ ʩʦʜʝʨ-

ʞʘʥʠʷ ʧʦʥʷʪʠʷ çʂʦʨʧʦʨʘʪʠʚʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳè ʚ ʨʘʟʥʳʭ ʢʦʥʪʝʢʩʪʘʭ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʠ ʫʯʝʙʥʦʡ ʚʫʟʦʚʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʶʪ ʦʧʫʙʣʠʢʦʚʘʥ-

ʥʳʝ ʚ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʘʭ ʩʚʝʜʝʥʠʷ ʧʦ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʝ, ʚ ʪʦʤ ʯʠʩʣʝ, ʫʯʝʙʥʳʝ ʠ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʧʦʩʦʙʠʷ. 

ʈʘʙʦʪʘ ʦʩʥʦʚʘʥʘ ʥʘ ʦʙʱʝʜʦʩʪʫʧʥʳʭ ʤʝʪʦʜʘʭ ʘʥʘʣʠʟʘ ʠ ʦʙʦʙʱʝʥʠʷ ʢʘʢ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʚ ʣʠʪʝʨʘ-

ʪʫʨʝ ʩʚʝʜʝʥʠʡ ʧʦ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʝ, ʚ ʦʩʥʦʚʥʦʤ ʚ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʷʭ, ʪʘʢ ʠ ʥʘ ʩʦʙʩʪʚʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʚʪʦʨʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʠʭ ʥʘʫʯʥʳʝ ʠʥʪʝʨʝʩʳ. ʏʝʪʢʦʝ 

ʧʦʥʠʤʘʥʠʝ ʩʤʳʩʣʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʦʥʷʪʠʷ ʠʤʝʝʪ ʚʘʞʥʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʦʧʨʝ-

ʜʝʣʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ çʂʦʨʧʦʨʘʪʠʚʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳè, ʣʠʙʦ ʦʜʥʦʠʤʝʥ-

ʥʳʭ ʨʘʟʜʝʣʦʚ ʚ ʨʘʤʢʘʭ ʦʙʱʠʭ ʢʫʨʩʦʚ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʯʠʪʘʝʤʳʭ ʩʪʫʜʝʥʪʘʤ ʚʳʩʰʠʭ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. ɸʚʪʦʨʘʤ ʥʝʠʟʚʝʩʪʥʳ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʨʘʙʦʪʳ ʧʦ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʝ ʥʝʩʤʦʪʨʷ ʥʘ ʝʝ 

ʥʘʫʯʥʫʶ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʦʧʳʪʢʠ ʚʳʷʚʣʝʥʠʷ ʩʫʱʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʦ-

ʥʷʪʠʷ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʦʙʣʘʜʘʝʪ ʥʘʫʯʥʦʡ ʥʦʚʠʟʥʦʡ. 

Abstract. 

The Concept of "Corporate information systems" in the educational and practical literature is interpreted 

widely ð from information systems of large distributed organizational structures (corporations) to management 

ideology based on the use of modern computer control technologies. The subject of this study is to identify the 

semantic content of the concept of "Corporate information systems" in different contexts of its use in scien-

tific,practical and educational University literature. The object of the study are published in open sources infor-

mation on this subject, including educational and methodical manuals. 

The work is based on publicly available methods of analysis and generalization of information published in 

the literature on this subject, mainly in textbooks, and on their own results of practical and educational activities 

of the authors, reflecting their scientific interests. A clear understanding of the semantic content of the concept is 

of practical importance, including in determining the content of the discipline "Corporate information systems", 

or the same sections within the General courses on information technology, read by students of higher educational 

institutions. The authors do not know domestic works on this subject despite its scientific and practical importance. 

In this regard, attempts to identify the essence of the concept under consideration, according to the authors, has 

scientific novelty. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʦʨʧʦʨʘʮʠʷ, ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʂʦʨʧʦʨʘʪʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠ-

ʩʪʝʤʘ, ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʂʦʤʧʣʝʢʩʥʘʷ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ; ɹʠʟʥʝʩ-ʧʨʦ-

ʮʝʩʩʳ; ʄʝʪʦʜʦʣʦʛʠʠ MPS, MRP, MPR II, ERP, ERP II, CSRP; ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ, ʇʨʦʮʝʩʩ-

ʥʘʷ ʤʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ, ʄʝʪʦʜʳ ʠʥʪʝʛʨʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

Keywords: Corporation, Information technology, Corporate information system, Integrated information sys-

tem, Integrated automation system; Business processes; methodology MPS, MRP, MPR II, ERP, ERP II, CSRP; 

Functional management model, Process management model, Methods of integration of information systems. 
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ʇʦʥʷʪʠʝ çʂʦʨʧʦʨʘʪʠʚʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳè, ʜʘʣʝʝ ʂʀʉ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʫʯʝʙ-

ʥʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ. ʆʜʥʦʠʤʝʥʥʳʡ ʢʫʨʩ ʰʠʨʦʢʦ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʧʦʜʛʦ-

ʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʚ ʦʙʣʘʩʪʠ ʵʢʦʥʦʤʠʢʠ, ʤʝʥʝʜʞ-

ʤʝʥʪʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

ɺ ʫʯʝʙʥʳʭ ʧʣʘʥʘʭ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʨʘʟ-

ʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ (ʵʢʦʥʦʤʠʩʪʦʚ, ʤʝʥʝʜʞʝʨʦʚ, ʠʥ-

ʬʦʨʤʘʪʠʢʦʚ, é) ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʧʨʝʜʩʪʘʚʣʝʥ 

ʫʯʝʙʥʳʡ ʢʫʨʩ çʂʦʨʧʦʨʘʪʠʚʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳè, ʣʠʙʦ ʦʜʥʦʠʤʝʥʥʳʡ ʨʘʟʜʝʣ ʚ ʨʘʤʢʘʭ ʦʙ-

ʱʠʭ ʢʫʨʩʦʚ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ. ʏʪʦ 

ʩʪʦʠʪ ʟʘ ʧʦʥʷʪʠʝʤ çʂʦʨʧʦʨʘʪʠʚʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʝ ʩʠʩʪʝʤʳè ʠ ʢʘʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʢʣʘʜʳʚʘʶʪ ʚ 

ʥʝʛʦ ʘʚʪʦʨʳ? ʉ ʵʪʠʤ ʚʦʧʨʦʩʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ, ʧʦ 

ʩʫʪʠ, ʩʪʨʫʢʪʫʨʫ ʢʫʨʩʘ ʠ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ, ʩʪʘʣʢʠʚʘ-

ʝʪʩʷ ʢʘʞʜʳʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʥʘʯʠʥʘʶʱʠʡ ʯʠʪʘʪʴ 

ʵʪʦʪ ʢʫʨʩ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʤʝʶʪ ʤʝʩʪʦ ʨʘʟʥʳʝ ʪʨʘʢ-

ʪʦʚʢʠ ʵʪʦʛʦ ʧʦʥʷʪʠʷ, ʠʭ ʘʚʪʦʨʳ ʥʝ ʘʢʮʝʥʪʠʨʫʶʪ 

ʚʥʠʤʘʥʠʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʘʟʣʠʯʠʷʭ. ʇʦ ʥʘʰʝʤʫ 

ʤʥʝʥʠʶ, ʵʪʦ ʧʦʥʷʪʠʝ ʜʦʩʪʘʪʦʯʥʦ ʝʤʢʦʝ ʧʦ ʩʦʜʝʨʞʘ-

ʥʠʶ, ʥʝʩʫʱʝʝ ʨʘʟʥʦʝ ʩʤʳʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʢʦʥʪʝʢʩʪʘ. ʎʝʣʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʙʦʟʥʘʯʠʪʴ ʬʘʢʪ ʥʝʦʜʥʦʟʥʘʯʥʦ-

ʩʪʠ ʪʝʨʤʠʥʦʣʦʛʠʠ, ʠʤʝʶʱʝʡ ʤʝʩʪʦ ʢʘʢ ʚ ʫʯʝʙʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ, ʪʘʢ ʠ ʚ ʨʝʘʣʴʥʦʡ ʧʨʘʢʪʠʢʝ, ʠ ʧʨʦʘʥʘʣʠ-

ʟʠʨʦʚʘʪʴ ʨʘʟʥʳʝ ʚʟʛʣʷʜʳ ʥʘ ʬʝʥʦʤʝʥ ʢʦʨʧʦʨʘʪʠʚ-

ʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ.  

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʨʘʩʩʤʦʪʨʝ-

ʥʠʠ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʩʘʡʪʝ çʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ ʙʠʙ-

ʣʠʦʪʝʢʘ ʦʥʣʘʡʥè; ʠʥʪʝʨʥʝʪ ʨʝʩʫʨʩʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 

ʩʬʝʨʝ ʀʊ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʥʝʥʠʷ ʧʨʘʢʪʠʢʦʚ ʠ ʨʫʢʦʚʦ-

ʜʠʪʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʡ ʥʘ ʵʪʫ ʪʝʤʫ. 

ʇʝʨʚʦʝ ʟʥʘʯʝʥʠʝ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʪʝʢʘʶ-

ʱʝʝ ʠʟ ʧʨʷʤʦʡ ʪʨʘʢʪʦʚʢʠ ʵʪʦʛʦ ʧʦʥʷʪʠʷ çʂʦʨʧʦʨʘ-

ʪʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘè ʩʚʷʟʘʥʦ ʩ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʢʨʫʧʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʢʦʨʧʦʨʘ-

ʮʠʷ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʧʦʥʠʤʘʥʠʝʤ ʪʘʢʦʚʦʡ ʷʚ-

ʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʨʫʧ-

ʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ (ʢʦʨʧʦʨʘʮʠʠ) ʠʣʠ ʛʨʫʧʧʳ ʧʨʝʜ-

ʧʨʠʷʪʠʡ, ʚʭʦʜʷʱʠʭ ʚ ʦʙʲʝʜʠʥʝʥʠʝ. çʇʦʜ 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ (ʂʀʉ) ʚ 

ʦʙʱʝʤ ʩʤʳʩʣʝ ʧʦʥʠʤʘʶʪ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʩʠ-

ʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʢʦʨʧʦʨʘʮʠʝʡ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʫʛʣʫʙʣʝʥʥʦʤ ʘʥʘʣʠʟʝ 

ʜʘʥʥʳʭ, ʰʠʨʦʢʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʵʣʝʢʪʨʦʥ-

ʥʳʭ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʝ ʠ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʝè 

[1, ʉ. 5]. ɺ ʨʷʜʝ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ ʘʚʪʦʨʳ ʧʦʩʚʷ-

ʱʘʶʪ ʦʪʜʝʣʴʥʳʝ ʨʘʟʜʝʣʳ ʨʘʩʩʤʦʪʨʝʥʠʶ ʪʠʧʦʚ, 

ʩʪʨʫʢʪʫʨ ʠ ʙʘʟʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ ʢʦʨʧʦʨʘʮʠʡ, ʢʘʢ 

çʢʨʫʧʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨéè (ʩʤ., 

ʥʘʧʨʠʤʝʨ, [2]).  

ʂʦʩʚʝʥʥʦ ʵʪʦ ʩʤʳʩʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʦʥʷʪʠʷ 

ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʷʭ ʧʨʠ 

ʨʘʩʩʤʦʪʨʝʥʠʠ ʵʚʦʣʶʮʠʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. çʂ ʂʀʉ ʠʣʠ, ʢʘʢ ʠʭ ʝʱʝ ʥʘʟʳ-

ʚʘʶʪ, ʢ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʫʧʨʘʚʣʝʥʯʝʩʢʠʤ ʩʠʩʪʝʤʘʤ 

EAS (Enterprise Application Suite ï ʥʘʙʦʨ ʧʨʠʣʦʞʝ-

ʥʠʡ ʤʘʩʰʪʘʙʘ ʧʨʝʜʧʨʠʷʪʠʷ) ʦʪʥʦʩʷʪʩʷ ʩʠʩʪʝʤʳ 

ʩʪʘʥʜʘʨʪʦʚ MPS, MPR, MPR II, ERP, ERP II ʠ 

CSRPè [2, ʉ. 30].  

ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʤʦʞʥʦ ʣʠ ʠʩʭʦʜʷ ʠʟ ʵʪʦʛʦ 

ʧʦʥʠʤʘʥʠʷ ʣʶʙʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ 

ʫʧʨʘʚʣʝʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨʘʭ 

ʩʯʠʪʘʪʴ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝ-

ʤʦʡ? ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʤʦʞʥʦ ʧʨʠ ʫʩʣʦʚʠʠ ʩʪʨʦʛʦʛʦ 

ʦʙʦʟʥʘʯʝʥʠʷ ʢʦʥʪʝʢʩʪʘ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʧʦʥʠʤʘʥʠʷ 

ʚʢʣʘʜʳʚʘʝʤʦʛʦ ʚ ʵʪʦ ʧʦʥʷʪʠʝ ʩʤʳʩʣʘ. ʅʘʧʨʠʤʝʨ, ʚ 

ʢʫʨʩʘʭ ʧʦ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʠʩʪʝ-

ʤʘʤ, ʯʠʪʘʝʤʳʤ ʙʫʜʫʱʠʤ ʤʝʥʝʜʞʝʨʘʤ.  

ʈʘʩʩʤʘʪʨʠʚʘʷ ʵʚʦʣʶʮʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠ-

ʩʪʝʤ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙ-

ʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʦʪ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʧʨʦʩʪʝʡ-

ʰʠʭ ʧʦ ʣʦʛʠʢʝ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ MPS, MPR ʢ 

ʩʠʩʪʝʤʘʤ ʢʣʘʩʩʘ ERP, ERP II, CSRP, ʤʳ ʦʪʯʝʪʣʠʚʦ 

ʚʠʜʠʤ, ʯʪʦ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʢʦʣʝ-

ʥʠʷʤ ʩʠʩʪʝʤ ʠʤʝʝʪ ʤʝʩʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʥʘʨʘ-

ʱʠʚʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʢʦʤ-

ʧʣʝʢʩʥʫʶ ʧʦʜʜʝʨʞʢʫ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ.  

ʉʠʩʪʝʤʳ ʢʣʘʩʩʘ MRP (Material Requirements 

Planning ), ʙʝʨʫʱʠʝ ʥʘʯʘʣʦ ʩ 60-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ 

ʚʝʢʘ ʠ ʠʩʧʦʣʴʟʦʚʘʚʰʠʝʩʷ ʥʘ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ 

ʩʙʦʨʦʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ, ʧʦʜʜʝʨʞʠʚʘʣʠ ʧʨʦʮʝʩʩʳ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʤʘʪʝʨʠʘʣʘʭ. ʀʭ ʚʳ-

ʯʠʩʣʠʪʝʣʴʥʘʷ ʩʣʦʞʥʦʩʪʴ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʤʘʩ-

ʰʪʘʙʫ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʌʠʣʦʩʦʬʠʷ MRP ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʪʦʤ, ʯʪʦ ʚʩʝ ʤʘʪʝʨʠʘʣʳ-ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʛʦʪʦʚʦʛʦ 

ʠʟʜʝʣʠʷ ʜʦʣʞʥʳ ʧʦʩʪʫʧʘʪʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ, ʚ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʩʦʟʜʘʥʠʝ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʚʨʝʤʝʥʥʳʭ ʟʘʜʝʨʞʝʢ.  

ɼʘʣʴʥʝʡʰʝʝ ʵʚʦʣʶʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤ 

MRP ʩʚʷʟʘʥʦ ʩ ʚʢʣʶʯʝʥʠʝʤ ʚ ʠʭ ʩʦʩʪʘʚ ʩʠʩʪʝʤ ʧʣʘ-

ʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ CRP 

(Capacity Requirements Planning) ʠ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥ-

ʪʨʦʣʷ (ʤʦʥʠʪʦʨʠʥʛʘ) ʚʳʧʦʣʥʝʥʠʷ ʧʣʘʥʘ ʩʥʘʙʞʝʥʠʷ 

ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʟʘʤʢʥʫʪʳʡ ʮʠʢʣ MRP). çé ʦʩʥʦʚ-

ʥʦʝ ʦʪʣʠʯʠʝ ʂʀʉ ʦʪ ʀʉ ʩʦʩʪʦʠʪ ʚ ʨʘʩʰʠʨʝʥʠʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʢʣʘʩʩʘ ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʩʠʩʪʝ-

ʤʦʡè [3, ʉ. 8]. 

ɿʜʝʩʴ ʤʳ ʚʠʜʠʤ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʦʪʣʠʯʠʝ ʵʪʠʭ 

ʩʠʩʪʝʤ ʦʪ ʫʯʝʪʥʳʭ ʩʠʩʪʝʤ, ʥʘʧʨʠʤʝʨ, ʩʠʩʪʝʤ ʩʢʣʘʜ-

ʩʢʦʛʦ ʫʯʝʪʘ, ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʚʠʜʦʤ ʨʝʩʫʨ-

ʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ, ʘ ʥʝ ʦʪʜʝʣʴʥʳʭ ʬʫʥʢʮʠʡ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʛʨʘʥʠʮʳ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʰʠʨʝ ʛʨʘʥʠʮ ʦʪʜʝʣʴʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʜʨʘʟ-

ʜʝʣʝʥʠʡ, ʢʘʢ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʩʠʩʪʝʤ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʚʳʭʦʜʷʪ ʟʘ ʠʭ ʨʘʤʢʠ. ʆʥʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ 

ʤʥʦʞʝʩʪʚʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʙʣʘʩʪʝʡ, ʘʚʪʦʤʘʪʠʟʠ-

ʨʫʷ ʦʪʜʝʣʴʥʳʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ. ʇʝʨʝʭʦʜ ʦʪ ʠʜʝʦ-

ʣʦʛʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʘʚ-

ʪʦʤʘʪʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʜʨʘʟʜʝʣʝʥʠʡ (ʬʫʥʢʮʠʡ) 

ʧʨʝʜʧʨʠʷʪʠʷ ʢ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʠʩʪʝʤʝ, ʵʪʦ ʰʘʛ ʢ 

ʧʝʨʝʭʦʜʫ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʢ 

ʧʨʦʮʝʩʩʥʦʡ ʤʦʜʝʣʠ. 


