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THE USE OF THE DRUG "CLIMAFIT" IN OPEN MECHANICAL INJURIES IN ANIMALS WITH 

SEQUESTRATION TYPE OF WOUND CLEANSING  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʣʝʯʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʨʘʥ ʫ ʜʚʫʭ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʢʨʳʩ ʧʨʝʧʘʨʘʪʘʤʠ çʂʣʝ-

ʤʘʚʝʪè ʠ çʂʣʝʤʘʮʠʜè. ɺʳʷʚʣʝʥʘ ʥʘʠʣʫʯʰʘʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʥʘ ʧʨʠʤʝʨʝ ʣʝʯʝʥʠʷ ʧʦ-

ʢʘʟʘʥʳ ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʥʘʭ ʫ ʦʧʳʪʥʳʭ ʛʨʫʧʧ. 

Abstract 

The article discusses the treatment of mechanical wounds in two experimental groups of rats with Clemavet 

and Clematid. The best therapeutic efficacy was revealed and changes in wounds in the experimental groups were 

shown on the example of treatment. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʭʘʥʠʯʝʩʢʠʝ ʨʘʥʳ, ʂʣʝʤʘʚʝʪ, ʂʣʝʤʘʮʠʜ, ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ, ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ, 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ.  

Key words: mechanical wounds, Clemavet, Clemacid, experimental group, control group, therapeutic effi-

cacy. 

 

ʇʦʷʚʣʝʥʠʝ ʨʘʥ ʫ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, 

ʢʘʢ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ ʜʦʤʘʰʥʠʭ, ʜʦʩʪʘ-

ʪʦʯʥʦ ʯʘʩʪʦʝ ʷʚʣʝʥʠʝ. ɺʦʟʥʠʢʥʦʚʝʥʠʶ ʠʭ ʤʦʛʫʪ ʧʦ-

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: ʧʣʦʭʦ ʨʘʩʯʠ-

ʱʝʥʥʦʝ ʧʦʣʝ ʜʣʷ ʚʳʛʫʣʘ ʞʠʚʦʪʥʳʭ ʦʪ ʨʘʟʣʠʯʥʳʭ 

ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʨʝʜʤʝʪʦʚ, ʥʝʩʚʦʝʚʨʝʤʝʥʥʘʷ ʫʙʦʨʢʘ 

ʥʘʚʦʟʘ, ʨʝʰʝʪʯʘʪʳʝ ʧʦʣʳ, ʥʘʣʠʯʠʝ ʨʦʛʦʚ ʫ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʛʨʫʧʧʦʚʦʡ ʪʠʧ ʩʦʜʝʨʞʘ-

ʥʠʷ ʞʠʚʦʪʥʳʭ, ʘʛʨʝʩʩʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʤʥʦʛʦʝ ʜʨʫ-

ʛʦʝ. 

ʈʘʥʳ ʙʳʚʘʶʪ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ, ʥʦ ʙʦʣʴʰʠʥ-

ʩʪʚʦ ʠʟ ʥʠʭ ʠʤʝʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʠʩʭʦʜ ʧʨʠ ʩʚʦʝ-

ʚʨʝʤʝʥʥʦʤ ʣʝʯʝʥʠʠ. ʆʜʥʘʢʦ ʠʟ-ʟʘ ʥʝʩʚʦʝʚʨʝʤʝʥ-

ʥʳʭ ʤʝʨ ʧʨʠ ʣʝʯʝʥʠʠ ʞʠʚʦʪʥʳʭ ʚʦʟʤʦʞʥʳ ʦʩʣʦʞ-

ʥʝʥʠʷ ʚ ʚʠʜʝ ʥʘʩʣʦʝʥʠʷ ʚʪʦʨʠʯʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, 

ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʚʳʙʨʘʢʦʚʢʝ 

ʞʠʚʦʪʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʨʷʤ. ʀʤʝʥʥʦ ʧʦ-

ʵʪʦʤʫ ʣʠʜʠʨʫʶʱʝʡ ʧʨʦʙʣʝʤʦʡ ʚ ʚʝʪʝʨʠʥʘʨʠʠ ʷʚʣʷ-

ʝʪʩʷ ʟʘʞʠʚʣʝʥʠʝ ʨʘʥ ʠ ʧʨʘʚʠʣʴʥʳʡ ʧʦʜʭʦʜ ʚ ʚʳʙʦʨʝ 

ʧʨʝʧʘʨʘʪʦʚ [2]. 

ʇʨʠ ʚʳʙʦʨʝ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʟʘ-

ʞʠʚʣʝʥʠʷ ʨʘʥ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʛʜʝ ʣʦʢʘʣʠʟʫʝʪʩʷ 

ʨʘʥʘ, ʪʝʤʧʝʨʘʤʝʥʪ, ʢʘʢ ʠ ʛʜʝ ʩʦʜʝʨʞʘʪʩʷ ʞʠʚʦʪʥʦʝ, 

ʥʘʩʢʦʣʴʢʦ ʫ ʥʝʛʦ ʘʢʪʠʚʥʳʡ ʤʦʮʠʦʥ, ʛʨʫʧʧʦʚʦʝ ʠʣʠ 

ʦʜʠʥʦʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ [1,4]. 

ʇʨʠ ʚʳʙʦʨʝ ʧʨʝʧʘʨʘʪʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʝʛʦ ʜʝʡʩʪʚʠʷ: ʘʥʪʠʩʝʧʪʠʯʥʦʩʪʴ, ʘʢʪʠʚ-

ʥʦʩʪʴ ʧʨʦʪʠʚ ʙʘʢʪʝʨʠʡ, ʩʥʷʪʠʝ ʚʦʩʧʘʣʝʥʠʷ, ʦʪʝʯʥʦ-

ʩʪʠ, ʦʙʝʟʙʦʣʠʚʘʥʠʝ, ʟʘʱʠʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʪ ʟʘ-

ʥʦʩʘ ʚʪʦʨʠʯʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, ʫʩʢʦʨʝʥʠʝ ʟʘʞʠʚʣʝ-

ʥʠʷ ʠ ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʝʡ[5].  

ɺ ʭʦʜʝ ʧʦʩʪʘʥʦʚʢʠ ʦʧʳʪʘ ʧʨʠ ʣʝʯʝʥʠʠ ʨʘʥ ʫ ʣʘ-

ʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ (ʢʨʳʩ) ʥʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʩʨʘʚʥʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʦʚ çʂʣʝʤʘʚʝʪè 

ʠ çʂʣʝʤʘʮʠʜè. 

çʂʣʝʤʘʚʝʪè ï ʤʫʪʥʘʷ, ʩʣʝʛʢʘ ʞʝʣʪʘʷ ʞʠʜʢʦʩʪʴ, 

ʪʷʛʫʯʘʷ. ʅʘ ʢʦʞʥʦʤ ʧʦʢʨʦʚʝ ʦʙʨʘʟʫʝʪ ʵʣʘʩʪʠʯʥʫʶ 

ʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚʫʶ ʢ ʚʥʝʰʥʠʤ ʬʘʢʪʦʨʘʤ 

ʧʣʸʥʢʫ. ɼʝʡʩʪʚʫʶʱʠʝ ʚʝʱʝʩʪʚʦ ʧʨʝʧʘʨʘʪʘ ï ʜʠʦʢ-

ʩʠʜʠʥ, ʛʝʥʪʘʤʠʮʠʥʘ ʩʫʣʴʬʘʪ, ʤʝʪʠʣʫʨʘʮʠʣ, ʵʢʩ-

ʪʨʘʢʪ ʨʦʤʘʰʢʠ ʠ ʢʣʝʡ ɹʌ ï 6. ʋ ʧʨʝʧʘʨʘʪʘ ʦʪʤʝʯʘ-

ʝʪʩʷ ʷʨʢʦʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ, ʘʥʪʠʤʠʢʨʦʙ-

ʥʦʝ, ʨʝʛʝʥʠʨʠʨʫʶʱʝʝ, ʬʫʥʛʠʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ. ʆʥ 

ʥʝ ʚʳʟʳʚʘʝʪ ʫ ʤʠʢʨʦʬʣʦʨʳ ʧʨʠʚʳʢʘʥʠʷ [3,6].  

çʂʣʝʤʘʮʠʜè ï ʷʚʣʷʝʪʩʷ ʘʥʘʣʦʛʦʤ ʢʣʝʤʘʚʝʪʘ. 

ɼʝʡʩʪʚʫʶʱʠʤ ʚʝʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʙʨʦʤʘʮʠʜ, ʢʦʪʦ-

ʨʳʡ ʦʪʥʦʩʠʪʩʷ ʢ ʯʝʪʚʝʨʪʠʯʥʦ-ʘʤʤʦʥʠʝʚʳʤ ʩʦʝʜʠ-

ʥʝʥʠʷʤ[7]. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʥʘʠʙʦʣʴʰʝʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʤʠ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʜʚʝ ʠʩ-

ʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ. ʌʦʨʤʠʨʦ-

ʚʘʥʠʝ ʛʨʫʧʧ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦ ʧʨʠʥʮʠʧʫ ʧʘʨ-ʘʥʘʣʦ-

ʛʦʚ. ɺ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʥʘʩʯʠʪʳʚʘʣʦʩʴ ʧʦ 10 ʢʨʳʩ. 

ɺʩʝʛʦ ʚ ʦʧʳʪʝ ʫʯʘʩʪʚʦʚʘʣʦ 20 ʞʠʚʦʪʥʳʭ. ʇʝʨʝʜ 

ʦʧʳʪʦʤ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʚʟʚʝʰʠʚʘʥʠʝ ʢʘʞʜʦʛʦ ʠʩ-

ʧʳʪʫʝʤʦʛʦ, ʩʨʝʜʥʷʷ ʤʘʩʩʘ 210-230 ʛʨʘʤ. ʆʙʝ 
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ʛʨʫʧʧʳ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʧʠʪʴʝʚʦʡ ʠ ʧʠʱʝ-

ʚʦʡ ʜʝʧʨʠʚʘʮʠʠ.  

ʇʝʨʝʜ ʥʘʥʝʩʝʥʠʝʤ ʨʘʥʝʥʠʡ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ 

ʩʧʝʮʠʘʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ: ʵʧʠʣʷʮʠʷ ʦʙʣʘʩʪʠ ʨʘʥʝ-

ʥʠʷ. ʇʦʩʣʝ ʯʝʛʦ ʩʪʝʨʠʣʴʥʳʤ ʩʢʘʣʴʧʝʣʝʤ ʠʩʩʝʢʘʣʘʩʴ 

ʢʦʞʘ ʨʘʟʤʝʨʦʤ 0,5 ʥʘ 1 ʩʤ. ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʛʥʦʡʥʦʡ ʨʘʥʳ ʚ ʥʝʝ ʧʦʤʝʱʘʣʩʷ ʪʘʤʧʦʥ ʩ ʢʫʣʴʪʫʨʦʡ 

Streptococcus aureus. ʇʦʩʣʝ ʯʝʛʦ ʥʘʢʣʘʜʳʚʘʣʩʷ 

ʥʘʢʦʞʥʳʡ ʘʜʘʧʪʘʮʠʦʥʥʳʡ ʰʦʚ. ʈʘʥʫ ʧʦʢʨʳʚʘʣʠ ʜʘ-

ʚʷʱʝʡ ʧʦʚʷʟʢʦʡ. 

ʉʦʛʣʘʩʥʦ ʧʨʘʚʠʣʘʤ ʘʩʝʧʪʠʢʠ ʠ ʘʥʪʠʩʝʧʪʠʢʠ, 

ʙʳʣ ʧʨʦʚʝʜʝʥ ʪʫʘʣʝʪ ʨʘʥʳ ʜʣʷ ʜʚʫʭ ʛʨʫʧʧ ʦʜʠʥʘ-

ʢʦʚʦ ʧʝʨʝʜ ʥʘʥʝʩʝʥʠʝʤ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

(ʢʣʝʤʘʚʝʪʘ ʠ ʢʣʝʤʘʮʠʜʘ). 

ɼʘʣʝʝ ʜʣʷ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʝʧʘ-

ʨʘʪ çʢʣʝʤʘʚʝʪè, ʜʣʷ ʚʪʦʨʦʡ çʢʣʝʤʘʮʠʜè. ʅʘʥʝʩʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʘʧʧʣʠʢʘʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ ʢʘʞʜʳʝ 

48 ʯʘʩʦʚ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʨʝʧʘʨʘʪʦʚ ʫ ʦʙʝʠʭ 

ʛʨʫʧʧ ʟʘʤʝʯʘʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝ ʦʪʝʯʥʦʩʪʠ, ʛʠʧʝʨʝ-

ʤʠʠ, ʦʙʨʘʟʦʚʳʚʘʣʘʩʴ ʛʨʘʥʫʣʷʮʠʷ ʠ ʥʘʯʘʣʦ ʵʧʠʪʝʣʠ-

ʟʘʮʠʠ. ʉʥʠʟʠʣʘʩʴ ʙʦʣʝʚʘʷ ʨʝʘʢʮʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʫ ʞʠʚʦʪʥʳʭ ʥʘ ʪʨʝʪʠʡ ʜʝʥʴ 

ʦʧʳʪʘ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʂʣʝʤʘʚʝʪ ʠʟ ʧʦ-

ʣʦʩʪʠ ʨʘʥ ʫʤʝʥʴʰʠʣʦʩʴ ʚʳʜʝʣʝʥʠʝ ʵʢʩʩʫʜʘʪʘ ʛʥʦʡ-

ʥʦʡ ʵʪʠʦʣʦʛʠʠ. ʋʤʝʥʴʰʠʣʦʩʴ ʙʦʣʝʟʥʝʥʥʦʩʪʴ, ʧʨʠ-

ʧʫʭʣʦʩʪʴ ʚ ʦʙʣʘʩʪʠ ʨʘʥʳ ʩʧʘʣʘ. 

ʅʘ ʰʝʩʪʦʡ ʜʝʥʴ ʚʳʜʝʣʝʥʠʡ ʵʢʩʩʫʜʘʪʘ ʟʘʤʝʯʝʥʦ 

ʥʝ ʙʳʣʦ. ʊʢʘʥʠ ʫʧʣʦʪʥʠʣʠʩʴ, ʥʘʯʘʣʩʷ ʧʨʦʮʝʩʩ ʨʝʛʝ-

ʥʝʨʘʮʠʠ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʥ. ʈʘʥʳ ʫʤʝʥʴʰʠ-

ʣʠʩʴ ʚ ʨʘʟʤʝʨʝ. ɿʘʞʠʚʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦ ʚʪʦ-

ʨʠʯʥʦʤʫ ʥʘʪʷʞʝʥʠʶ ʠ ʧʦʣʥʦʩʪʴʶ ʟʘʚʝʨʰʠʣʦʩʴ ʥʘ 

ʦʜʠʥʥʘʜʮʘʪʳʝ ʩʫʪʢʠ. 

ɺʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʧʨʦʮʝʩʩ ʨʝʛʝʥʝʨʘʮʠʠ ʜʣʠʣʩʷ 

ʜʦʣʴʰʝ. ʇʦʣʥʦʝ ʟʘʞʠʚʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʪʘʢ ʞʝ, 

ʢʘʢ ʠ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʧʦ ʚʪʦʨʠʯʥʦʤʫ ʥʘʪʷʞʝʥʠʶ 

ʥʘʩʪʫʧʠʣʦ ʢ ʰʝʩʪʥʘʜʮʘʪʦʤʫ ʜʥʶ[8]. 

ʇʨʠ ʧʦʜʚʝʜʝʥʠʠ ʠʪʦʛʦʚ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʂʣʝ-

ʤʘʚʝʪ ʵʬʬʝʢʪʠʚʥʝʝ ʂʣʝʤʘʮʠʜʘ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʟʘ-

ʞʠʚʣʝʥʠʷ ʨʘʥ ʢʨʳʩ ʥʘʩʪʫʧʘʝʪ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʥʘ 

ʧʷʪʴ ʜʥʝʡ ʨʘʥʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ. ʆʜʥʘʢʦ ʦʙʘ 

ʧʨʝʧʘʨʘʪʘ ʧʦʢʘʟʘʣʠ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʜʘʥʥʦʤ 

ʦʧʳʪʝ. 

ʊʘʙʣʠʮʘ 1 

ɼʝʡʩʪʚʠʝ çʂʣʝʤʘʚʝʪʘè ʠ çʂʣʝʬʫʨʠʥʘè ʥʘ ʨʘʥʝʚʦʡ ʧʨʦʮʝʩʩ ʫ ʢʨʳʩ 
ʃʝʢʘʨʩʪʚʝʥʥʦʝ 

ʚʝʱʝʩʪʚʦ 

ɾʠʚʦʪʥʳʝ ʚ 

ʦʜʥʦʡ 

ʛʨʫʧʧʝ, ʰʪʫʢ 

ʂʦʣʠʯʝʩʪʚʦ 

ʜʥʝʡ ʣʝʯʝʥʠʷ 

ʆʯʠʱʝʥʠʝ ʨʘʥʳ ʦʪ 

ʛʥʦʡʥʦ- ʥʝʢʨʦʪʠʯʝ-

ʩʢʠʭ ʤʘʩʩ, ʜʥʝʡ 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʛʨʘ-

ʥʫʣʠʨʦʚʘʥʠʷ, ʜʥʝʡ 

ʕʧʠʪʝʣʠʟʘʮʠʷ ʠ 

ʨʫʙʮʝʚʘʥʠʝ 

ʨʘʥʳ, ʜʥʝʡ 

çʂʣʝʤʘʚʝʪè 10 11 4 9 11 

çʂʣʝʤʘʮʠʜè 10 16 5 7 16 

 

ɺʳʚʦʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 

ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʧʨʠ ʣʝʯʝʥʠʠ ʨʘʥ ʫ ʞʠʚʦʪʥʳʭ ʩ ʩʝ-

ʢʚʝʩʪʨʘʮʠʦʥʥʳʤ ʪʠʧʦʤ ʦʯʠʱʝʥʠʷ ʨʘʥ, ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʘ çʂʣʝʤʘʚʝʪè ʚʳʰʝ, ʯʝʤ ʫ 

çʂʣʝʤʘʮʠʜʘè: ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʧʦʣʥʦʝ 

ʟʘʞʠʚʣʝʥʠʝ ʨʘʥ ʥʘʩʪʫʧʘʣʦ ʥʘ 17 ʜʝʥʴ, ʧʨʠʟʥʘʢʠ 

ʚʦʩʧʘʣʝʥʠʷ ʠ ʦʪʝʢʘ ʠʩʯʝʟʘʣʠ ʥʘ 5 ʜʥʷ ʨʘʥʴʰʝ, ʯʝʤ 

ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ. 
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THE DEVELOPMENT OF FATTY LIVER IN LAYING HENS  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʦ ʨʘʟʚʠʪʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʞʠʨʦʚʦʡ ʜʠʩʪʨʦʬʠʠ ʧʝʯʝʥʠ ʫ ʢʫʨ-ʥʝʩʫʰʝʢ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʜʘʥʥʦʡ ʙʦʣʝʟʥʠ. ʇʨʠʚʝʜʝʥʳ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʚʣʠʷʥʠʝ ʜʘʥʥʦʡ ʙʦʣʝʟʥʠ ʥʘ ʷʡʮʝʥʦʩʢʦʩʪʴ. ʇʨʠʚʝʜʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʪʘʙʣʠʮʘ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ. ʈʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʚʩʢʨʳʪʠʷ. 

Abstract 

The article shows the development and spread of fatty liver dystrophy in laying hens in the Krasnodar terri-

tory. The clinical signs of this disease are considered. Statistical data on the effect of this disease on egg production 

are presented. A statistical table of economic damage is provided. The results of postmortem autopsy are consid-

ered. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɾʠʨʦʚʘʷ ʜʠʩʪʨʦʬʠʷ ʧʝʯʝʥʠ, ʷʡʮʝʥʦʩʢʦʩʪʴ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʧʝʯʝʥʴ, ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʡ ʫʱʝʨʙ. 

Key words: fatty degeneration of liver, egg production, productivity. the liver and economic damage. 

 

ɾʠʨʦʚʦʝ ʧʝʨʝʨʦʞʜʝʥʠʝ ʧʝʯʝʥʠ ʫ ʧʪʠʮ ʯʘʱʝ 

ʚʩʝʛʦ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʢʫʨ-ʥʝʩʫʰʝʢ ʧʨʠ ʢʣʝʪʦʯʥʦʤ ʩʦ-

ʜʝʨʞʘʥʠʠ. ʂ ʙʦʣʝʟʥʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʝʜʨʘʩ-

ʧʦʣʦʞʝʥʳ ʢʫʨʳ ʤʷʩʥʳʭ ʠ ʤʷʩʦ-ʷʠʯʥʳʭ ʧʦʨʦʜ, ʘ 

ʪʘʢʞʝ ʩʪʘʨʳʝ ʦʩʦʙʠ. ɼʘʥʥʘʷ ʧʘʪʦʣʦʛʠʷ ʷʚʣʷʝʪʩʷ ʪʷ-

ʞʝʣʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʧʦʷʚʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʙʫʩʣʦʚ-

ʣʝʥʦ ʥʘʨʫʰʝʥʠʝʤ ʦʙʤʝʥʘ ʣʠʧʠʜʦʚ. ʂ ʦʩʥʦʚʥʳʤ 

ʧʨʠʯʠʥʘʤ ʦʪʥʦʩʷʪ ʚʳʩʦʢʦʢʘʣʦʨʠʡʥʳʝ ʨʘʮʠʦʥʳ, 

ʧʨʦʚʦʮʠʨʫʶʱʠʝ ʦʪʣʦʞʝʥʠʝ ʞʠʨʘ ʥʘ ʚʥʫʪʨʝʥʥʠʭ 

ʦʨʛʘʥʘʭ, ʜʝʬʠʮʠʪ ʚʠʪʘʤʠʥʦʚ ʠ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʨʘʮʠ-

ʦʥʘʭ, ʥʘʣʠʯʠʝ ʧʨʦʛʦʨʢʣʦʛʦ ʞʠʨʘ. ʉʣʝʜʫʝʪ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʞʠʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʘʞʥʳʡ ʵʥʝʨ-

ʛʝʪʠʯʝʩʢʠʡ ʠʩʪʦʯʥʠʢ, ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʪʦʯʢʫ ʧʣʘʚʣʝ-

ʥʠʷ ʞʠʨʦʚ ʠ ʩʦʩʪʘʚ ʨʘʮʠʦʥʘ [3]. 

ɼʘʥʥʘʷ ʧʘʪʦʣʦʛʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʣʠʜʠʨʫʶ-

ʱʠʭ ʩʨʝʜʠ ʥʝʟʘʨʘʟʥʳʭ ʙʦʣʝʟʥʝʡ ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʞʠʨʦʚʦʡ ʜʠʩʪʨʦʬʠʠ ʧʝʯʝʥʠ ʫ ʢʫʨ ʥʝʩʫʰʝʢ ʩʦʩʪʘʚ-

ʣʷʶʪ 30-40 % ʠʟ ʯʠʩʣʘ ʥʝʟʘʨʘʟʥʳʭ ʧʘʪʦʣʦʛʠʡ.  

ʊʘʙʣʠʮʘ 1 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʧʘʪʦʣʦʛʠʠ ʫ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʢʫʨ- ʥʝʩʫʰʝʢ ʚ ʧʨʦʮʝʥʪʘʭ 

ɺʦʟʨʘʩʪʥʘʷ ʛʨʫʧʧʘ, ʤʝʩʷʮ ɺʝʩ, ʛ ɺʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʚ % 

3 730-890 11 

6 1960-2000 25 

9 2000-2350 37 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥ-

ʥʳʭ ʧʪʠʮʝʬʘʙʨʠʢ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. 

ʂʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤ ʛʝʧʘʪʦʟʘ ʢʫʨ ʷʚʣʷ-

ʝʪʩʷ ʚʷʣʦʩʪʴ, ʤʘʣʦʧʦʜʚʠʞʥʦʩʪʴ, ʧʘʜʝʥʠʝ ʷʡʮʝʥʦʩ-

ʢʦʩʪʠ ʜʦ 30ï40% ʠʣʠ ʝʝ ʦʪʩʫʪʩʪʚʠʝ. ʉʪʘʪʠʩʪʠʯʝ-

ʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2 ʥʘ ʧʨʠ-

ʤʝʨʝ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ.  

ʊʘʙʣʠʮʘ 2 

ʀʟʤʝʥʝʥʠʝ ʷʡʮʝʥʦʩʢʦʩʪʠ ʫ ʢʫʨ 

ɺʦʟʨʘʩʪʥʳʝ 

ʛʨʫʧʧʳ, ʤʝʩʷʮ 

ʂʦʣʠʯʝʩʪʚʦ 

ʦʩʦʙʝʡ ʚ 

ʛʨʫʧʧʝ 

ʗʡʮʝʥʦʩʢʦʩʪʴ ʚ 

ʥʝʜʝʣʶ ʥʦʨʤʘ, 

ʰʪʫʢ 

ʗʡʮʝʥʦʩʢʦʩʪʴ ʚ ʥʝʜʝʣʶ 

ʧʨʠ ʞʠʨʦʚʦʡ ʜʠʩʪʨʦ-

ʬʠʠ ʧʝʯʝʥʠ, ʰʪʫʢ 

ʇʨʦʮʝʥʪ ʩʥʠʞʝʥʠʷ 

ʷʡʮʝʥʦʩʢʦʩʪʠ,% 

6 230 1610 1127 30 

9 189 1323 993 25 

12 165 1155 693 40 
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 ɾʠʨʦʚʘʷ ʜʠʩʪʨʦʬʠʷ ʧʝʯʝʥʠ ʧʘʛʫʙʥʦ ʚʣʠʷʝʪ ʥʝ 

ʪʦʣʴʢʦ ʥʘ ʧʝʯʝʥʴ, ʥʦ ʠ ʥʘ ʚʝʩʴ ʦʨʛʘʥʠʟʤ ʚ ʮʝʣʦʤ. 

ʇʦʜ ʢʦʞʝʡ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʤʥʦʛʦ ʩʚʝʪʣʦ-ʞʝʣʪʦʛʦ 

ʞʠʨʘ, ʦʩʦʙʝʥʥʦ ʚ ʢʘʫʜʘʣʴʥʦʡ ʯʘʩʪʠ, ʘ ʪʘʢʞʝ ʚ ʦʙʣʘ-

ʩʪʠ ʞʠʚʦʪʘ ʠ ʚʦʢʨʫʛ ʢʣʦʘʢʠ. ɾʠʨʦʚʳʝ ʦʪʣʦʞʝʥʠʷ 

ʦʙʨʘʟʫʶʪʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʞʠʚʦʪʘ, ʤʝʞʜʫ ʢʠʰʝʯ-

ʥʳʤʠ ʧʝʪʣʷʤʠ, ʚ ʧʦʯʢʘʭ, ʚʦʢʨʫʛ ʞʝʣʫʜʢʘ, ʧʝʯʝʥʠ, 

ʩʝʣʝʟʝʥʢʠ, ʦʪʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʩʪʝʥʢʘʭ ʢʨʦʚʝʥʦʩʥʳʭ 

ʩʦʩʫʜʦʚ ʞʠʨʘ ʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʤʦʞʥʦ ʦʙʥʘʨʫ-

ʞʠʪʴ ʜʦ 3 ʤʣ ʤʫʪʥʦʚʘʪʦʡ, ʤʘʩʣʷʥʠʩʪʦʡ, ʞʝʣʪʦ-ʢʦ-

ʨʠʯʥʝʚʘʪʦʡ ʞʠʜʢʦʩʪʠ. ʗʠʯʥʠʢʠ, ʯʘʱʝ ʚʩʝʛʦ ʚ ʥʦʨ-

ʤʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʀʥʦʛʜʘ ʞʠʨʦʚʳʝ ʧʨʦʩʣʦʡʢʠ 

ʜʦʩʪʠʛʘʶʪ 3-6 ʩʤ. ʇʦʜ ʢʦʞʝʡ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ 

ʤʥʦʛʦ ʩʚʝʪʣʦ-ʞʝʣʪʦʛʦ ʞʠʨʘ, ʦʩʦʙʝʥʥʦ ʚ ʢʘʫʜʘʣʴʥʦʡ 

ʯʘʩʪʠ, ʘ ʪʘʢʞʝ ʚ ʦʙʣʘʩʪʠ ʞʠʚʦʪʘ ʠ ʚʦʢʨʫʛ ʢʣʦʘʢʠ. 

ɾʠʨ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʯʝʨʝʟ ʙʨʶʰʥʫʶ ʤʫʩʢʫʣʘʪʫʨʫ 

[2]. 

ʇʨʠ ʢʣʝʪʦʯʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʛʝʧʘʪʦʟ ʢʫʨ ʤʦʞʝʪ 

ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʘʪʨʦʬʠʝʡ ʤʳʰʮ.  

ɿʘʙʦʣʝʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʨʫʰʝʥʠʝʤ ʦʙʤʝʥʘ 

ʚʝʱʝʩʪʚ, ʷʚʣʷʶʪʩʷ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʧʦʩʣʝ ʦʩʥʦʚ-

ʥʦʛʦ, ʩʥʘʯʘʣʘ ʥʘʨʫʰʘʝʪʩʷ ʬʫʥʢʮʠʷ ʧʝʯʝʥʠ, ʘ ʟʘʪʝʤ 

ʚʦʟʥʠʢʘʝʪ ʜʨʫʛʠʝ ʩʠʤʧʪʦʤʳ. ʆʩʣʦʞʥʝʥʠʷʤʠ ʞʠʨʦ-

ʚʦʡ ʜʠʩʪʨʦʬʠʠ ʧʝʯʝʥʠ, ʷʚʣʷʶʪʩʷ ʦʚʘʨʠʦʩʘʣʴʧʠʥ-

ʛʠʪʳ, ʘʣʠʤʝʥʪʘʨʥʳʝ ʜʠʩʪʨʦʬʠʠ ʠ ʘʥʝʤʠʠ, ʚʪʦʨʠʯ-

ʥʳʝ ʛʠʧʦʚʠʪʘʤʠʥʦʟʳ. ʇʨʠ ʩʠʣʴʥʦʤ ʧʦʨʘʞʝʥʠʠ ʧʝ-

ʯʝʥʠ ʫʤʝʥʴʰʘʝʪʩʷ ʚʨʝʤʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʪʠʮʳ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʠʩʢ ʚʦʟʥʠʢ-

ʥʦʚʝʥʠʷ ʟʘʨʘʟʥʳʭ ʙʦʣʝʟʥʝʡ, ʩʥʠʞʘʝʪʩʷ ʩʨʦʢ ʠʤʤʫ-

ʥʠʪʝʪʘ ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ. ɺ ʦʩʥʦʚʥʦʤ ʩʪʨʘʜʘʶʪ 

ʞʠʨʦʚʦʡ ʜʠʩʪʨʦʬʠʝʡ ʧʝʯʝʥʠ ʢʫʨʳ ʚ ʢʦʥʮʝ ʧʨʦʜʫʢ-

ʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ. ʀʟ-ʟʘ ʯʨʝʟʤʝʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʫʨ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʚʳʙʨʘʢʦʚʢʘ ʩʦʩʪʘʚʣʷʝʪ 20-45% ʚ 

6-12-ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ, ʚ ʥʦʨʤʝ, ʚʳʙʨʘʢʦʚʢʘ 

ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʙʦʣʝʝ 15% [1]. 

ʇʝʯʝʥʴ ʢʫʨ, ʧʨʠ ʞʠʨʦʚʦʡ ʜʠʩʪʨʦʬʠʠ ʥʘ 30-50 

%, ʠʤʝʝʪ ʜʨʷʙʣʫʶ ʢʦʥʩʠʩʪʝʥʮʠʶ, ʧʦ ʦʢʨʘʩʢʝ ʦʪ 

ʪʝʤʥʦ-ʙʦʨʜʦʚʦʛʦ ʜʦ ʞʝʣʪʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ.  

ʆʩʥʦʚʥʳʤ ʠʟ ʩʠʤʧʪʦʤʦʚ, ʥʘ ʢʦʪʦʨʳʡ ʩʪʦʠʪ ʦʙ-

ʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʷʚʣʷʝʪʩʷ, ʙʣʝʜʥʦʩʪʴ ʛʨʝʙʥʷ ʦʥ 

ʩʣʫʞʠʪ ʚʘʞʥʳʤ ʧʨʠʟʥʘʢʦʤ, ʧʨʠ ʵʪʦʤ ʩʠʤʧʪʦʤʝ 

ʤʦʞʥʦ ʧʦʜʦʟʨʝʚʘʪʴ ʧʘʪʦʣʦʛʠʶ ʧʝʯʝʥʠ [2]. 

ʋʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʩʫʪʦʯʥʳʤ ʧʦʪʨʝʙʣʝ-

ʥʠʝʤ ʢʦʨʤʘ ʢʫʨʘʤʠ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʢʨʦʚʦʠʟʣʠʷʥʠʡ 

ʚ ʧʝʯʝʥʠ. ʀʤʝʥʥʦ ʯʨʝʟʤʝʨʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʢʦʨʤʦʚ 

ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʠ ʝʝ ʠʟʙʳʪʦʯʥʳʡ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʙʘʣʘʥʩ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʧʦʷʚ-

ʣʝʥʠʷ ʩʠʤʧʪʦʤʦʚ ʞʠʨʦʚʦʡ ʜʠʩʪʨʦʬʠʠ ʧʝʯʝʥʠ. 

ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʨʫʰʝʥʠʝ ʟʦʦʪʝʭʥʠʯʝʩʢʠʭ 

ʥʦʨʤ, ʪʘʢʠʭ ʢʘʢ ʥʝʧʨʘʚʠʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʢʦʨ-

ʤʫʰʝʢ, ʥʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʢʦʨʤʣʝʥʠʝ, ʩ ʜʦʙʘʚʣʝ-

ʥʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʞʠʨʦʚ ʠ ʙʝʣʢʦʚ, ʥʝ ʩʦ-

ʙʣʶʜʝʥʠʝ ʨʝʞʠʤʘ ʜʥʷ ʠ ʥʦʯʠ [3]. 

ʏʘʱʝ ʚʩʝʛʦ ʚʦʟʥʠʢʘʶʪ ʩʣʝʜʫʶʱʠʝ ʧʘʪʦʣʦʛʦ-

ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ. 

1. ɾʠʨʦʚʘʷ ʜʠʩʪʨʦʬʠʷ ʧʝʯʝʥʠ ʩ ʢʨʦʚʦʠʟʣʠʷʥʠ-

ʷʤʠ ʠ ʟʘʩʪʦʝʤ ʢʨʦʚʠ ʚ ʥʝʡ; 

2. ʈʘʟʨʳʚ ʧʘʨʝʥʭʠʤʳ ʧʝʯʝʥʠ ʩ ʢʨʦʚʦʠʟʣʠʷ-

ʥʠʝʤ ʚ ʛʨʫʜʦʙʨʶʰʥʫʶ ʧʦʣʦʩʪʴ ʠ ʧʨʠʟʥʘʢʠ ʦʙʱʝʡ 

ʘʥʝʤʠʠ; 

3. ʆʪʣʦʞʝʥʠʝ ʞʠʨʘ ʧʦʜ ʩʝʨʦʟʥʳʤʠ ʧʦʢʨʦʚʘʤʠ, 

ʦʩʦʙʝʥʥʦ ʧʦʜ ʙʨʶʰʠʥʦʡ, ʚ ʧʦʯʢʘʭ ʠ ʩʝʨʜʮʝ; 

4.ɸʪʨʦʬʠʷ ʩʢʝʣʝʪʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ. 

 

  
ʈʠʩʫʥʦʢ 1,2 ʀʟʤʝʥʝʥʠʷ ʧʝʯʝʥʠ ʧʨʠ ʞʠʨʦʚʦʡ ʜʠʩʪʨʦʬʠʠ, ʥʘʣʠʯʠʝ ʞʝʣʪʳʭ ʦʩʪʨʦʚʢʦʚ, ʜʨʷʙʣʘʷ ʢʦʥʩʠ-

ʩʪʝʥʮʠʷ, ʨʘʟʨʳʚ ʢʘʧʩʫʣʳ  

 

ɼʠʘʛʥʦʟ ʩʪʘʚʠʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʘʨʪʠʥʳ ʧʘʪʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʚʩʢʨʳʪʠʷ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʧʝʯʝʥʠ [1]. 

ɼʠʬʬʝʨʝʥʮʠʨʫʝʤ ʙʦʣʝʟʥʴ ʦʞʠʨʝʥʠʷ, ʦʪ ʛʠʧʦ-

ʘʚʠʪʘʤʠʥʦʟʦʚ A, E, D, ʙʘʢʪʝʨʠʘʣʴʥ1ʭ ʙʦʣʝʟʥʝʡ ʪʘ-

ʢʠʭ ʢʘʢ ʢʦʣʠʙʘʢʪʝʨʠʦʟ, ʩʘʣʴʤʦʥʝʣʣʝʟ, ʘʩʧʝʨʛʠʣʝʟ ʠ 

ʦʩʧʳ [2]. 

ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʨʝʢʦʤʝʥʜʫ-

ʶʪʩʷ ʩʣʝʜʫʶʱʠʝ, ʩʪʨʦʛʦʝ ʥʦʨʤʠʨʦʚʘʥʠʝ ʩʦʜʝʨʞʘ-

ʥʠʷ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʚ ʨʘʮʠʦʥʘʭ, ʩʦʙʣʶʜʝʥʠʝ ʟʦ-

ʦʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤ ʩʦʜʝʨʞʘʥʠʷ ʧʪʠʮʳ [3]. 

ɾʠʨʦʚʘʷ ʜʠʩʪʨʦʬʠʷ ʧʝʯʝʥʠ ʥʘʥʦʩʠʪ ʙʦʣʴʰʦʡ 

ʫʱʝʨʙ ʧʪʠʮʝʚʦʜʯʝʩʢʠʤ ʦʨʛʘʥʠʟʘʮʠʷʤ, ʩʥʠʞʘʝʪʩʷ 

ʷʠʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʧʦʚʳʰʘʝʪʩʷ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʡ ʫʱʝʨʙ, ʚʩʣʝʜʩʪʚʠʝ ʥʝʜʦʧʦʣʫʯʝʥʠʷ ʧʨʦʜʫʢʮʠʠ 

ʠ ʚʳʙʨʘʢʦʚʢʝ ʢʫʨ.  
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MULTIVARIATE  TIME  SERIES MODELING  

 

ɸʥʥʦʪʘʮʠʷ 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʤʥʦʛʦʤʝʨʥʳʭ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʠʟʫʯʘʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ. ʆʥʦ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, ʢʘʢ ʬʠʥʘʥʩʳ, ʜʦʨʦʞʥʳʡ ʪʨʘʬʠʢ, ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʠ ʪ. ʜ. ʅʘ ʩʤʝʥʫ 

ʢʣʘʩʩʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʧʨʠʭʦʜʷʪ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. ʅʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʡ 

ʧʦ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʜʣʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʨʝʢʫʨʨʝʥʪʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʫʜʝʪ 

ʧʨʦʚʝʜʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʩ ʧʦʤʦʱʴʶ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ VAR ʠ ʩ ʧʦʤʦʱʴʶ 

ʨʝʢʫʨʨʝʥʪʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʠʭ ʤʝʪʦʜʦʚ ʙʫʜʝʪ ʠʟʫʯʝʥʘ ʥʘ ʜʘʥʥʳʭ ʪʨʝʭ ʨʘʟʣʠʯʥʳʭ 

ʦʪʨʘʩʣʝʡ. 

Abstract 

The forecasting of multivariate time series has been studied for many years. It is widely used in areas such as 

road traffic, the environment, etc. The most suitable for this task is a recurrent neural network. In this paper, we 

will simulate time series using classical model and using a recurrent neural network. The effectiveness of these 

methods will be learned using data from three different industries. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʥʦʛʦʤʝʨʥʳʝ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ; ʨʝʢʫʨʨʝʥʪʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ; ʛʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ. 

Keywords: multivariate time series; recurrent neural networks; deep learning. 

 

ɺʚʝʜʝʥʠʝ 
ʈʘʟʚʠʪʠʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳ-

ʰʘʪʴ ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ. ʄʥʦʛʦʤʝʨʥʳʡ ʚʨʝʤʝʥʥʦʡ ʨʷʜ ʠʤʝʝʪ 

ʙʦʣʝʝ ʦʜʥʦʡ ʟʘʚʠʩʷʱʝʡ ʦʪ ʚʨʝʤʝʥʠ ʧʝʨʝʤʝʥ-

ʥʦʡ. ʂʘʞʜʘʷ ʧʝʨʝʤʝʥʥʘʷ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʩʚʦʠʭ 

ʧʨʦʰʣʳʭ ʟʥʘʯʝʥʠʡ, ʥʦ ʪʘʢʞʝ ʠʤʝʝʪ ʥʝʢʦʪʦʨʫʶ ʟʘ-

ʚʠʩʠʤʦʩʪʴ ʦʪ ʜʨʫʛʠʭ ʧʝʨʝʤʝʥʥʳʭ. ʆʜʥʠʤ ʠʟ ʛʣʘʚ-

ʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʷʚʣʷʝʪʩʷ ʩʧʦ-

ʩʦʙʥʦʩʪʴ ʚʳʷʚʣʷʪʴ ʩʣʦʞʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʚ ʙʦʣʴ-

ʰʠʭ ʜʘʥʥʳʭ, ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʦʥʠ ʭʦʨʦʰʦ ʧʦʜʭʦʜʷʪ 

ʧʦʜ ʟʘʜʘʯʫ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʤʥʦʛʦʤʝʨʥʳʭ ʚʨʝʤʝʥ-

ʥʳʭ ʨʷʜʦʚ. 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʫʶ ʩʪʨʫʢʪʫʨʫ: 

ʩʥʘʯʘʣʘ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʤʥʦʛʦʤʝʨʥʳʭ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʳ, ʟʘʪʝʤ ʠʜʝʪ ʨʘʟʜʝʣ, ʚ ʢʦʪʦʨʦʤ 

ʦʧʠʩʘʥʳ ʜʘʥʥʳʝ ʠ ʧʨʦʚʝʜʝʥʥʳʝ ʥʘʜ ʥʠʤʠ ʵʢʩʧʝʨʠ-

ʤʝʥʪʳ. ɺ ʟʘʢʣʶʯʝʥʠʝ ʙʫʜʝʪ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʦʣʫ-

ʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ.  

ʄʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʇʝʨʚʘʷ ʤʦʜʝʣʴ, ʢʦʪʦʨʫʶ ʤʳ ʙʫʜʝʤ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ï ʤʦʜʝʣʴ VAR (Vector Auto 

Regression). ɺ ʤʦʜʝʣʠ VAR ʢʘʞʜʘʷ ʧʝʨʝʤʝʥʥʘʷ 

ʷʚʣʷʝʪʩʷ ʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʝʡ ʧʨʦʰʣʳʭ ʟʥʘʯʝʥʠʡ 

ʩʘʤʦʡ ʩʝʙʷ ʠ ʧʨʦʰʣʳʭ ʟʥʘʯʝʥʠʡ ʚʩʝʭ ʜʨʫʛʠʭ 

ʧʝʨʝʤʝʥʥʳʭ.  

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʥʮʠʧ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʥʘ 

ʧʨʠʤʝʨʝ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ y1 ʠ y2. ʅʘʤ ʥʫʞʥʦ 

ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʝ ʵʪʠʭ ʧʝʨʝʤʝʥʥʳʭ ʚ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t ʥʘ ʦʩʥʦʚʝ n ʧʨʦʰʣʳʭ ʟʥʘʯʝʥʠʡ.  

ʊʘʙʣʠʮʘ 1 

ʇʨʠʤʝʨ ʤʥʦʛʦʤʝʨʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʩ ʜʚʫʤʷ ʧʝʨʝʤʝʥʥʳʤʠ 

ʇʝʨʝʤʝʥʥʘʷ y1 ʇʝʨʝʤʝʥʥʘʷ y2 

y1t-n y2t-n 

é é 

y1t-2 y2t-2 

y1t-1 y2t-1 

y1t y2t 

 

ɼʣʷ ʧʨʦʩʪʦʪʳ ʙʝʨʝʤ ʟʥʘʯʝʥʠʝ ʣʘʛʘ ʨʘʚʥʳʤ 1. 

ɼʣʷ ʨʘʩʯʝʪʘ y1(t) ʠʩʧʦʣʴʟʫʝʤ ʧʨʦʰʣʳʝ ʟʥʘʯʝʥʠʷ y1 

ʠ y2. ɸʥʘʣʦʛʠʯʥʦ ʧʨʠ ʨʘʩʯʝʪʝ y2(t). ʅʠʞʝ ʧʨʠʚʝʜʝʥʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʵʪʦʛʦ ʦʪʥʦʰʝʥʠʷ: 

ώ ὸ ὥ ύρρzώ ὸ ρ ύρςzώ ὸ
ρ Ὡ ὸ ρ      (1), 

ώ ὸ ὥ ύςρzώ ὸ ρ ύςςzώ ὸ
ρ Ὡ ὸ ρ      (2), 
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ʛʜʝ ʘ1 ʠ ʘ2 ï ʧʦʩʪʦʷʥʥʳʝ ʯʣʝʥʳ, w111, w112, 

w121 ʠ w122 ï ʢʦʵʬʬʠʮʠʝʥʪʳ, e1 ʠ e2 ï ʩʣʫʯʘʡʥʳʝ 

ʦʰʠʙʢʠ. 

ʋʨʘʚʥʝʥʠʷ (1) ʠ (2) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʦʙʱʝʤ 

ʚʠʜʝ ʜʣʷ ʟʥʘʯʝʥʠʷ ʣʘʛʘ p ʩ ʧʝʨʝʤʝʥʥʳʤʠ y1, y2,é, yk 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
ώὸ ὥ ύ ώzὸ ρ Ễ ύ ώzὸ ὴ Ὡ (3), 

ʛʜʝ y ï ʚʝʢʪʦʨ ʟʥʘʯʝʥʠʡ y1, y2,é, yk, wp ï ʚʝʢʪʦʨ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩ ʣʘʛʦʤ p, ʘ ʯʣʝʥ Ůt ʚ ʫʨʘʚʥʝʥʠʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦʤʝʨʥʳʡ ʚʝʢʪʦʨ ʙʝʣʦʛʦ 

ʰʫʤʘ.  

ɼʣʷ ʤʥʦʛʦʤʝʨʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ Ůt ʜʦʣʞʝʥ 

ʙʳʪʴ ʥʝʧʨʝʨʳʚʥʳʤ ʩʣʫʯʘʡʥʳʤ ʚʝʢʪʦʨʦʤ, ʢʦʪʦʨʳʡ 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʩʣʝʜʫʶʱʠʤ ʫʩʣʦʚʠʷʤ: 

1. E (Ůt) = 0. ʆʞʠʜʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ʚʝʢʪʦʨʘ 

ʩʣʫʯʘʡʥʦʡ ʦʰʠʙʢʠ ʨʘʚʥʦ 0. 

2. E (Ůt1, Ůt2') = ů12. ʆʞʠʜʘʝʤʦʝ ʟʥʘʯʝʥʠʝ Ůt ʠ Ůt' 

- ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʨʷʜʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʨʫʛʦʡ ʤʝʪʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦ-

ʪʦʨʳʡ ʤ  rʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ. ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʪʘ-

ʢʠʝ ʢʘʢ ʨʝʢʫʨʨʝʥʪʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʩ ʜʣʠʥʥʦʡ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʴʶ (LSTM), ʩʧʦʩʦʙʥʳ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʟʘʜʘʯʠ ʩ 

ʥʝʩʢʦʣʴʢʠʤʠ ʚʭʦʜʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ. ʕʪʦ ʷʚʣʷ-

ʝʪʩʷ ʙʦʣʴʰʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ 

ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ, ʢʦʛʜʘ ʢʣʘʩʩʠʯʝʩʢʠʝ ʣʠʥʝʡʥʳʝ 

ʤʝʪʦʜʳ ʪʨʫʜʥʦ ʘʜʘʧʪʠʨʦʚʘʪʴ ʜʣʷ ʤʥʦʛʦʤʝʨʥʳʭ ʟʘ-

ʜʘʯ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

ʉʭʝʤʘ LSTM ʷʯʝʡʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 

ʥʠʞʝ: 

 
ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʘ LSTM-ʷʯʝʡʢʠ 

 

ʛʜʝ 

ὧ ÔÁÎÈ ὡ ὼ ὡ Ὤ ὦ  ï ʩʦʩʪʦʷʥʠʝ 

ʷʯʝʡʢʠ-ʢʘʥʜʠʜʘʪʘ, 

Ὥ „ὡ ὼ ὡ Ὤ ὦ  ï ʚʭʦʜʥʳʝ ʛʝʡʪ, 

Ὢ „ὡ ὼ ὡ Ὤ ὦ  ï ʟʘʙʳʚʘʶʱʠʡ 

ʛʝʡʪ, 

έ „ὡ ὼ ὡ Ὤ ὦ  ï ʚʳʭʦʜʥʦʡ 

ʛʝʡʪ, 

ὧ ὪЈὧ ὭЈὧᴂ ï ʩʦʩʪʦʷʥʠʝ ʢʣʝʪʢʠ, 

Ὤ έЈÔÁÎÈ ὧ  ï ʚʳʭʦʜ ʙʣʦʢʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʦʙʥʳʭ ʷʯʝʝʢ ʷʚʣʷʝʪʩʷ ʦʜ-

ʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʧʨʠʤʝʥʝʥʠʡ ʨʝʢʫʨ-

ʨʝʥʪʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 

ʇʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʦ ʚʟʷʪʦ 3 

ʦʙʱʝʜʦʩʪʫʧʥʳʭ ʵʪʘʣʦʥʥʳʭ ʥʘʙʦʨʘ ʜʘʥʥʳʭ: 

ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʠʠ ʠ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʪʚʘ. 

ʅʘʙʦʨ ʜʘʥʥʳʭ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ [2]. ʕʪʦ ʥʘʙʦʨ 

ʜʘʥʥʳʭ ʦ ʧʦʛʦʜʝ ʠ ʫʨʦʚʥʝ ʟʘʛʨʷʟʥʝʥʠʷ ʢʘʞʜʳʡ ʯʘʩ 

ʚ ʪʝʯʝʥʠʝ ʧʷʪʠ ʣʝʪ ʠʟ ʧʦʩʦʣʴʩʪʚʘ ʉʐɸ ʚ ʇʝʢʠʥʝ. 

ɼʘʥʥʳʝ ʚʢʣʶʯʘʶʪ ʜʘʪʫ, ʚʨʝʤʷ, ʟʘʛʨʷʟʥʝʥʠʝ, ʥʘʟʳ-

ʚʘʝʤʦʝ ʢʦʥʮʝʥʪʨʘʮʠʝʡ PM2.5, ʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦ-

ʛʦʜʝ, ʚʢʣʶʯʘʷ ʪʦʯʢʫ ʨʦʩʳ, ʪʝʤʧʝʨʘʪʫʨʫ, ʜʘʚʣʝʥʠʝ, 

ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ, ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʠ ʦʙʱʝʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʯʘʩʦʚ ʩʥʝʛʘ ʠ ʜʦʞʜʷ. 

ʉʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ [3]: ʨʝʢʦʨʜʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʟʘ 2006 ʛʦʜ ʚ 

ʉʐɸ ʚ ʰʪʘʪʝ ɸʣʘʙʘʤʘ. ɼʘʥʥʳʝ ʩʦʙʠʨʘʣʠʩʴ ʢʘʞʜʳʝ 

10 ʤʠʥʫʪ ʠʟ 137 ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ 

ʰʪʘʪʘ. 

ʕʣʝʢʪʨʠʯʝʩʪʚʦ [4]: ʧʦʪʨʝʙʣʝʥʠʝ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʢɺʪ/ʯ, ʟʘʧʠʩʘʥʥʳʝ ʢʘʞʜʳʝ 15 

ʤʠʥʫʪ ʩ 2012 ʧʦ 2014 ʛʦʜ ʜʣʷ 321 ʢʣʠʝʥʪʘ ʚ ʉʐɸ. 

ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʯʘʩʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ 

ʜʘʥʥʳʝ ʢʦʥʚʝʨʪʠʨʦʚʘʥʳ. 

ɺ ʥʘʰʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʚʩʝ ʥʘʙʦʨʳ ʜʘʥʥʳʭ 

ʙʳʣʠ ʨʘʟʙʠʪʳ ʥʘ ʪʨʝʥʠʨʦʚʦʯʥʳʝ (60%), 

ʚʘʣʠʜʘʮʠʦʥʥʳʝ (20%) ʠ ʪʝʩʪʦʚʳʝ ʥʘʙʦʨʳ ʜʘʥʥʳʭ 

(20%). 

ɺ ʢʘʯʝʩʪʚʝ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʥʦʛʦʤʝʨʥʳʭ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ 

ʙʳʣ ʚʟʷʪ ʤʝʪʦʜ VAR. ɺ ʢʘʯʝʩʪʚʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ 

ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ LSTM-ʷʯʝʡʢʠ ʩ 50 ʥʝʡʨʦʥʘʤʠ 

ʚ ʧʝʨʚʦʤ ʩʢʨʳʪʦʤ ʩʣʦʝ ʠ 1 ʥʝʡʨʦʥʦʤ ʚ ʚʳʭʦʜʥʦʤ 

ʩʣʦʝ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʦʚ ʜʚʫʭ 

ʤʦʜʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʦʨʝʥʴ 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʡ ʦʰʠʙʢʠ ʤʝʞʜʫ ʧʨʦʛʥʦʟʘʤʠ 

ʤʦʜʝʣʝʡ ʠ ʨʝʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʜʘʥʥʳʭ:  

ὙὓὛὉ В ώ ώ  . 

ɺ ʪʘʙʣʠʮʝ ʥʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ VAR ʠ ʨʝʢʫʨʨʝʥʪʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ  

(ʢʦʨʝʥʴ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʡ ʦʰʠʙʢʠ RMSE) 

 ɿʘʛʨʷʟʥʝʥʠʝ ʉʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ ʕʣʝʢʪʨʠʯʝʩʪʚʦ 

VAR 52.117 522.178 142.652 

LSTM 26.744 231.07 39.088 
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ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʜʚʘ ʤʝʪʦʜʘ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʥʦʛʦʤʝʨʥʳʭ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʦʯʥʦʩʪʠ ʠʭ ʧʨʦʛʥʦ-

ʟʦʚ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʪʝʩʪʳ ʥʘ ʪʨʝʭ ʨʘʟʣʠʯʥʳʭ ʥʘʙʦ-

ʨʘʭ ʜʘʥʥʳʭ. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʨʝʢʫʨʨʝʥʪʥʘʷ 

ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʟʘʜʘʯʝʡ ʧʨʦʛʥʦʟʠʨʦ-

ʚʘʥʠʷ ʛʦʨʘʟʜʦ ʣʫʯʰʝ, ʯʝʤ ʢʣʘʩʩʠʯʝʩʢʠʡ ʤʝʪʦʜ 

VAR. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʩʪʦʠʪ ʧʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ 

ʛʠʙʨʠʜʥʦʡ ʤʦʜʝʣʴʶ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ 

ʤʝʪʦʜ VAR ʠ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ. 
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KEPLER 'S LAWS. 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʟʘʢʦʥʦʚ ʩʦʭʨʘʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ 

ʨʘʥʝʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ. ʇʦʣʫʯʝʥʥʳʝ ʟʘʢʦʥʳ ʨʘʩʰʠʨʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʳʚʦʜʘ ʟʘʢʦʥʘ ʚʩʝ-

ʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ (ʛʨʘʚʠʪʘʮʠʠ) ʠ ʟʘʢʦʥʦʚ ʂʝʧʣʝʨʘ. 

Abstract 

In this paper, the laws of conservation of momentum obtained previously experimentally are expanded. The 

obtained laws of expansion are used to derive the law of universal gravitation (gravity) and Keplerôs laws. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ, ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ, ʚʳʚʦʜ ʟʘʢʦʥʘ 

ʛʨʘʚʠʪʘʮʠʠ, ʧʨʠʯʠʥʘ ʛʨʘʚʠʪʘʮʠʠ, ʚʳʚʦʜ ʟʘʢʦʥ ʅʴʶʪʦʥʘ, ʧʣʦʪʥʦʩʪʴ, ʚʦʜʦʚʦʨʦʪ. 

Keywords: laws of conservation of energy, laws of conservation of momentum, derivation of the law of grav-

ity, cause of gravity, derivation of Newton's law, density, whirlpool. 

 

ʀʩʪʦʨʠʷ ʤʠʨʦʚʦʡ ʥʘʫʢʠ ʧʦʭʦʞʘ ʥʘ ʚʝʨʝʥʠʮʫ 

ʧʦʵʪʘʧʥʦ ʤʝʥʷʶʱʠʭʩʷ ʠ ʨʘʩʰʠʨʷʶʱʠʭʩʷ (ʚʢʣʶʯʝ-

ʥʠʝ ʧʨʝʜʳʜʫʱʠʭ) ʪʦʯʝʢ ʟʨʝʥʠʷ (ʧʘʨʘʜʠʛʤ) ʠ ʧʨʝʜ-

ʧʦʣʘʛʘʪʴ, ʯʪʦ ʥʘʰʘ ʧʦʩʣʝʜʥʷʷ ʠ ʥʝʟʳʙʣʝʤʘʷ, ʝʩʪʴ 

ʦʰʠʙʢʘ (ʚʩʝ ʪʝʯʝʪ, ʚʩʸ ʠʟʤʝʥʷʝʪʩʷ). ʇʦʠʩʢ ʧʨʝ-

ʜʝʣʴʥʦ ʦʙʦʙʱʘʶʱʠʭ ʟʥʘʥʠʡ - ʵʪʦ ʦʜʥʘ ʠʟ ʟʘʜʘʯ 

ʥʘʫʢʠ. 

ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʟʘʢʦʥʦʤ ʚ ʬʠʟʠʢʝ ʷʚʣʷ-

ʝʪʩ̫ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʡ. ʄʘʪʝʨʠʷ - ʵʪʦ 

ʬʦʨʤʘ ʜʚʠʞʝʥʠʷ (ʵʥʝʨʛʠʷ) ʠ ʥʘ ʥʝʸ ʨʘʩʧʨʦʩʪʨʘʥʷ-

ʝʪʩʷ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ. ɻʨʘʚʠʪʘʮʠʷ ʩʦʩʪʦʠʪ 

ʠʟ ʤʘʪʝʨʠʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦʣʞʥʘ ʚʳʚʦʜʠʪʴʩʷ ʠʟ 

ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʡ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʠʟʚʝʜʸʤ ʨʘʩʰʠʨʝʥʠʝ ʟʘʢʦ-

ʥʦʚ ʩʦʭʨʘʥʝʥʠʷ. ʈʘʩʰʠʨʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʜʘʣʴ-

ʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʚʳʚʦʜʝ ʟʘʢʦʥʘ ʚʩʝʤʠʨ-

ʥʦʛʦ ʪʷʛʦʪʝʥʠʷ. 

1. ʂʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʨʘʚʥʘ ʧʦʣʦʚʠʥʝ ʧʨʦ-

ʠʟʚʝʜʝʥʠʷ ʤʘʩʩʳ ʪʝʣʘ ʥʘ ʢʚʘʜʨʘʪ ʝʛʦ ʩʢʦʨʦʩʪʠ (1). 
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2. ʂʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʚʨʘʱʘʶʱʝʛʦʩʷ ʪʝʣʘ 

ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ:  
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ʛʜʝ 
2

i

i

i rmJ äD=  - ʵʪʦ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʪʝʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʚʨʘʱʝʥʠʷ ʠʣʠ ʬʠʟʠʯʝʩʢʘʷ ʚʝʣʠ-

ʯʠʥʘ, ʟʘʚʠʩʷʱʘʷ ʦʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩ ʚʨʘʱʘʶʱʝʛʦʩʷ ʪʝʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʚʨʘʱʝʥʠʷ. 

ɺʩʸ ʵʪʦ ʭʦʨʦʰʦ ʦʧʠʩʘʥʦ ʚ ʫʯʝʥʠʢʘʭ ʧʦ ʬʠʟʠʢʝ [1-4, 10-12]. 

ʊʘʢ ʢʘʢ ʨʘʥʝʝ [5-9] ʛʨʘʚʠʪʘʮʠʷ ʦʧʠʩʳʚʘʣʘʩʴ ʩʫʤʤʦʡ ʚʨʘʱʘʶʱʠʭʩʷ ʧʣʦʩʢʠʭ ʚʦʜʦʚʦʨʦʪʦʚ, ʢʦʪʦʨʫʶ 

ʧʨʠʙʣʠʞʸʥʦ ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʩʫʤʤʦʡ ʚʨʘʱʘʶʱʠʭʩʷ ʜʠʩʢʦʚ, ʪʦ ʨʘʩʩʯʠʪʘʝʤ ʩʫʤʤʘʨʥʫʶ ʢʠʥʝʪʠʯʝʩʢʫʶ 

ʵʥʝʨʛʠʶ ʵʪʠʭ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʚʨʘʱʘʶʱʠʭʩʷ ʜʠʩʢʦʚ (ʨʠʩ. 1). 

3. ɺʚʝʜʸʤ ʥʦʚʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʦʙʲʸʤʘ ʚʨʘʱʘʶʱʠʭʩʷ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʦʙʲ-

ʸʢʪʦʚ 
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ʛʜʝ ä=
i

iJɾ  - ʵʪʦ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʦʙʲʸʤʘ ʤʘʩʩʳ ʪʝʣʘ ʠʣʠ ʩʫʤʤʘ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʤʦʤʝʥʪʦʚ 

ʠʥʝʨʮʠʠ ʟʘʢʣʶʯʝʥʥʳʭ ʚ ʦʙʲʸʤʝ V ʠʣʠ ʬʠʟʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ ʟʘʚʠʩʷʱʘʷ ʦʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʚʝʢʪʦʨʦʚ 

ʤʦʤʝʥʪʦʚ (ä
­

i

iJ ) ʠʥʝʨʮʠʠ ʚʨʘʱʘʶʱʠʭʩʷ (ʧʣʦʩʢʦʩʪʝʡ) ʤʘʩʩ ʪʝʣ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʜʘʥʥʦʤ ʦʙʲʸʤʝ (ʪʝʣʝ) 

(ʨʠʩ.1). 

 
ʈʠʩ .1. ʉʫʤʤʘ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʚʨʘʱʘʶʱʠʭʩʷ ʜʠʩʢʦʚ ʚ ʦʙʲʸʤʝ V. 

 

ʕʪʘ ʬʦʨʤʫʣʘ ʦʯʝʥʴ ʧʦʭʦʞʘ ʥʘ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 
2

imk n³ ʧʦʩʪʫʧʘʪʝʣʴʥʦ ʜʚʠʞʫ-

ʱʝʛʦʩʷ ʪʝʣʘ ʪʦʣʴʢʦ ʪʝʧʝʨʴ ʚʤʝʩʪʦ ʤʘʩʩʳ m ʚ ʬʦʨʤʫʣʫ ʚʭʦʜʠʪ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʦʙʲʸʤʘ ɾ, ʘ ʚʤʝʩʪʦ ʣʠʥʝʡ-

ʥʦʡ ʩʢʦʨʦʩʪʠ ɜ ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ɤ. 

ʕʪʘ ʬʦʨʤʫʣʘ (3) ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩ ʛʨʘʚʠʪʘʮʠʝʡ ʪʝʣʘ, ʪ.ʢ. ʨʘʥʴʰʝ ʙʳʣʦ ʜʘʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʛʨʘʚʠʪʘʮʠʠ 

ʢʘʢ ʠʟʤʝʥʷʶʱʝʡʩʷ ʧʣʦʪʥʦʩʪʠ ʩʨʝʜʳ (rF µµ=r ) ʩʦʟʜʘʥʥʘʷ ʩʫʤʤʦʡ ʧʣʦʩʢʠʭ ʚʦʜʦʚʦʨʦʪʦʚ (ʘʥʘʣʦʛ ʚʨʘ-

ʱʘʶʱʠʭʩʷ ʜʠʩʢʦʚ). 

ɼʣʷ ʚʳʚʦʜʘ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʦʙʲʸʤʘ ɾ ʨʘʟʦʙʴʸʤ ʦʙʲʸʤ ʩʬʝʨʳ V ʥʘ ʩʝʢʪʦʨʘ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʫʛʣʘʤʠ 

ʥʘʢʣʦʥʘ jj D°i  ʜʣʷ ʚʝʢʪʦʨʦʚ ʤʦʤʝʥʪʦʚ ʠʥʝʨʮʠʠ 

­

iJ  ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2. 

 
ʈʠʩ. 2. ʈʘʟʙʠʝʥʠʝ ʦʙʲʸʤʘ V ʥʘ ʫʛʣʦʚʳʝ ʩʝʢʪʦʨʘ 

 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚʝʢʪʦʨʘ ʤʦʤʝʥʪʦʚ ʠʥʝʨʮʠʠ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʦʙʲʸʤʫ V ʠ ʨʘʚʥʦʚʝʨʦ-

ʷʪʥʦʩʪʥʦ ʧʦ ʫʛʣʫ ij (ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ consti =)(jr ) ʨʠʩ.3. 
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ʈʠʩ. 3. ʈʘʚʥʦʤʝʨʥʦʝ ʠ ʨʘʚʥʦʚʝʨʦʷʪʥʦʩʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʦʤʝʥʪʦʚ ʠʥʝʨʮʠʠ ʩ ʫʛʣʦʚ ű  

 

ʊʦʛʜʘ ʩʫʤʤʘʨʥʳʡ ʤʦʤʝʥʪ ʦʙʲʸʤʘ iɾ  ʜʣʷ ʚʝʢʪʦʨʦʚ 

­

iJ ʧʦʧʘʜʘʶʱʠʭ ʚ ʟʦʥʫ ʫʛʣʘ jD  ʜʣʷ ʩʫʤʤʳ 

ʧʣʦʩʢʠʭ ʜʠʩʢʦʚ ʩ ʤʦʤʝʥʪʦʤ ʠʥʝʨʮʠʠ2

2

1
mRJ =  ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʯʘʩʪʴʶ ʩʬʝʨʳ ʠʟ ʢʦʪʦʨʦʡ ʚʳʨʝʟʘʥʳ 

ʢʦʥʫʩʥʳʝ ʩʝʢʪʦʨʘ ʨʠʩ.4. 

 
ʈʠʩ. 4. ɺʳʜʝʣʝʥʠʝ ʩʝʢʪʦʨʦʚ 

 

ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ æűŸ0 ʫʩʝʯʝʥʥʘʷ ʯʘʩʪʴ ʩʬʝʨʳ ʩ ʚʳʥʫʪʳʤʠ ʢʦʥʫʩʘʤʠ ʙʫʜʝʪ ʧʨʠʙʣʠʞʘʪʴʩʷ ʢ ʮʠʣʠʥ-

ʜʨʫ ʩ ʚʳʥʫʪʳʤʠ ʢʦʥʫʩʘʤʠ ʨʠʩ.5.  

 
ʈʠʩ. 5. ʎʠʣʠʥʜʨʠʯʝʩʢʦʝ ʧʨʠʙʣʠʞʝʥʠʝ 

 

ʊ.ʝ. ʤʳ ʩʚʦʜʠʤ ʪʨʝʭʤʝʨʥʫʶ ʟʘʜʘʯʫ ʢ ʜʚʫʭʤʝʨʥʦʡ ʟʘʜʘʯʠ ʜʣʷ ʫʛʣʘ ij ʢʦʪʦʨʫʶ ʤʳ ʨʝʰʘʝʤ ʩʪʘʥʜʘʨʪ-

ʥʳʤ ʩʧʦʩʦʙʦʤ. 

ʈʘʟʦʙʴʝʤ ʫʩʝʯʸʥʥʳʡ ʮʠʣʠʥʜʨ (ʨʠʩ.5) ʥʘ ʦʪʜʝʣʴʥʳʝ ʧʦʣʳʝ ʢʦʥʠʯʝʩʢʠʝ ʮʠʣʠʥʜʨʳ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʦʡ 

ʪʦʣʱʠʥʳ dr ʩ ʚʥʫʪʨʝʥʥʠʤ ʨʘʜʠʫʩʦʤ r ʠ ʚʥʝʰʥʠʤ r+ dr. ʄʦʤʝʥʪ ʠʥʝʨʮʠʠ ʢʘʞʜʦʛʦ ʧʦʣʦʛʦ ʮʠʣʠʥʜʨʘ 

dmrdJ 2=  ( ʪ.ʢ. dr<< r, ʪʦ ʩʯʠʪʘʝʤ, ʯʪʦ ʨʘʩʩʪʦʷʥʠʝ ʚʩʝʭ ʪʦʯʝʢ ʮʠʣʠʥʜʨʘ ʦʪ ʦʩʠ ʨʘʚʥʦ r), ʛʜʝ dm ï ʤʘʩʩʘ 

ʚʩʝʛʦ ʵʣʝʤʝʥʪʘ ʮʠʣʠʥʜʨʘ; ʝʛʦ ʦʙʲʸʤ dV=2ˊrhdr ʛʜʝ h=rdű ʪ.ʢ. ʠʟʤʝʥʷʝʪʩʷ ʩ ʨʘʩʩʪʦʷʥʠʝʤ (ʨʠʩ.5). ʊʦʛʜʘ 

dV=2ˊr(rdű )dr=2ˊr2dű dr. 

ɺʳʯʠʩʣʠʤ, ʢʘʢ ʠʟʤʝʥʷʝʪʩʷ ʧʣʦʪʥʦʩʪʴ ʚ ʮʠʣʠʥʜʨʝ dV ʦʪ ʨʘʩʩʪʦʷʥʠʷ r ʚʥʫʪʨʝʥʥʝʛʦ ʨʘʜʠʫʩʘ. ɺʳʜʝʣʠʤ 

ʩʝʛʤʝʥʪ ʮʠʣʠʥʜʨʘ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʫʛʣʘʤʠ dű ʧʦʢʘʟʘʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 6. 
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ʀʟ-ʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʨʘʚʥʦʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʫʛʣʫ ʈ(dű)=const ʤʘʩʩʘ ʜʠʩʢʘ (ʟʘʢʣʶʯʸʥ-

ʥʘʷ ʚ ʫʛʣʝ dű)  

 

00 ))(()( rjrr ³³=³°=³= hhrdhhLVdm ʜʠʩʢʘʜʠʩʢʘʜʠʩʢʘʜʠʩʢʘ  

 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʦʙʲʸʤʫ ʢʦʥʠʯʝʩʢʦʛʦ ʮʠʣʠʥʜʨʘ 

hrdhSV ʮʠʣʠʥʜʨʘʮʠʣʠʥʜʨʘ

2)( ³=³= j  ʩ ʤʘʩʩʦʡ ʨʘʚʥʦʡ  

 

ʮʠʣʠʥʜʨʘʮʠʣʠʥʜʨʘʮʠʣʠʥʜʨʘʮʠʣʠʥʜʨʘ hrddVdm rjr ³³=³= ))(( 2

 
 

ʠ ʠʭ ʤʘʩʩʳ ʨʘʚʥʳ ʮʠʣʠʥʜʨʘʜʠʩʢʘdmdmdm == , ʢʘʢ ʠʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 6. 

 

 
ʈʠʩ. 6. ʀʟʤʝʥʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʚ ʮʠʣʠʥʜʨʝ 

 

ʊʦʛʜʘ, ʝʩʣʠ constʜʠʩʢʘ == 0rr   ╖ ʧʣʦʪʥʦʩʪʴ ʜʠʩʢʘ ʧʦʩʪʦʷʥʥʘʷ, constd =j , consth=   ╖ ʪʦʣʱʠʥʘ 

ʜʠʩʢʘ ʧʦʣʦʛʦ ʮʠʣʠʥʜʨʘ ʠ ʫʛʦʣ dű  ╖ ʧʦʩʪʦʷʥʥʳʝ ʚʝʣʠʯʠʥʳ (ʚʳʩʦʪʘ ʮʠʣʠʥʜʨʘ ʠ ʜʠʩʢʘ ʚʳʙʨʘʥʳ ʦʜʠʥʘʢʦʚʳʤʠ 

consthh ʮʠʣʠʥʜʨʘʜʠʩʢʘ == ), ʪʦ ʤʘʩʩʳ ʜʠʩʢʘ ʠ ʮʠʣʠʥʜʨʘ ʨʘʚʥʳ: 

 

ʮʠʣʠʥʜʨʘʜʠʩʢʘ hrdhhrddm rjrj 2)()( ==     (5) 

ʠʣʠ 

r
k

rd

h

rd

h
ʜʠʩʢʘʜʠʩʢʘ

ʜʠʩʢʘ
ʮʠʣʠʥʜʨʘ

11
)( rr
jj

r
r ===    (6) 

constk=       (7) 

 

ʇʣʦʪʥʦʩʪʴ ʮʠʣʠʥʜʨʘ ʫʤʝʥʴʰʘʝʪʩʷ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʨʘʩʩʪʦʷʥʠʶ 
r

1
~  ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʟʥʘ-

ʯʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʜʠʩʢʘ rr rr ~)( , ʢʦʪʦʨʘʷ ʢʘʢ ʙʳ ʨʘʚʥʦʤʝʨʥʦ ʨʘʟʤʘʟʳʚʘʝʪʩʷ ʧʦ ʦʙʲʸʤʫ dV ʠʣʠ ʧʣʦ-

ʱʘʜʠ (ʦʧʦʨʳ) dS ʵʪʦʛʦ ʦʙʲʸʤʫ ʩ ʚʳʩʦʪʦʡ consth= . 

ʆʙʦʟʥʘʯʠʤ ʰʠʨʠʥʫ ʜʠʩʢʘ h (ʨʠʩ. 6) ʯʝʨʝʟ Ŭ, ʯʪʦʙʳ ʥʝ ʧʫʪʘʪʴ ʩ ʚʳʩʦʪʦʡ ʮʠʣʠʥʜʨʘ (ʨʠʩ. 5) h= Ŭ,  

rdrd
r ʜʠʩʢʘʮʠʣʠʥʜʨʘ

1
)(

1
)()( r

j

a
r

j

a
rr ===  

ɽʩʣʠ ʧʣʦʪʥʦʩʪʴ 
rd

r
1

)()( r
j

a
r =  ʠʟ-ʟʘ ʨʘʚʥʦʤʝʨʥʦʛʦ ʠ ʨʘʚʥʦʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʤʝʥ-

ʪʦʚ ʠʤʧʫʣʴʩʦʚ ʧʦ ʦʙʲʸʤʫ V , ʪʦ  

ɺʳʯʠʩʣʠʤ ʤʘʩʩʫ ʮʠʣʠʥʜʨʘ (ʨʠʩ. 5). 
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rdrdrrdr
rd

dV
rd

dVdm parjpr
j

a
r

j

a
r 2)(2

1
)(

1
)( =³===   (8) 

 

ʊʦʛʜʘ 

drrrdrrdmrdJ 322 22 parpar ===    (9) 

ʊʦʛʜʘ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʪʘʢʦʛʦ ʮʠʣʠʥʜʨʘ ʩ ʚʥʫʪʨʝʥʥʝʡ ʥʘʢʣʦʥʥʦʡ ʦʩʴʶ ʨʘʚʝʥ  

4

0

3

2

1
2 RdrrdJJ

R

aprparñ ñ ===     (10) 

ʅʦ ʪ.ʢ. ap 2RV=  - ʦʙʲʸʤ ʜʠʩʢʘ, ʪʦ ʤʘʩʩʘ ʵʪʦʛʦ ʜʠʢʘ arp 2Rdm= , ʘ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ 

24

2

1

2

1
dmRRJ == apr      (11) 

ʕʪʦʪ ʨʘʩʯʸʪ ʧʨʦʠʟʚʦʜʠʣʩʷ ʜʣʷ ʦʜʥʦʛʦ ʜʠʩʢʘ (ʦʜʥʦʡ ʤʘʩʩʳ), ʜʣʷ ʩʫʤʤʳ ʚʩʝʭ ʚʨʘʱʘʶʱʠʭʩʷ ʜʠʩʢʦʚ ʧʦ-

ʧʘʚʰʠʭ ʚ ʟʦʥʫ ʜʣʷ ʫʛʣʘ ʨʘʜʠʘʥʘ dű. 

 

222

1 2

1

2

)(

2
dMRR

ndm
dmR

n
JJ

n

id ====äj    (12) 

ɻʜʝ dMndm=  - ʵʪʦ ʤʘʩʩʘ ʚʩʝʭ ʚʨʘʱʘʶʱʠʭʩʷ ʜʠʩʢʦʚ ʧʦʧʘʚʰʠʭ ʚ ʟʦʥʫ ʜʣʷ ʫʛʣʘ dű. 

ʊʦ ʝʩʪʴ 2

2

1
dMRJd =j  ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʟʘʢʣʶʯʸʥʥʳʡ ʚ ʩʝʛʤʝʥʪʝ ʩʬʝʨʳ ʜʣʷ ʫʛʣʘ dű ʠʣʠ ʯʘʩʪʠ ʦʙʲ-

ʸʤʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʵʪʦʡ ʩʬʝʨʳ dV (ʚ ʵʪʦʤ ʦʙʲʸʤʝ ʢʦʥʫʩʘ) ʨʠʩ. 7. ʈʘʩʩʯʠʪʘʝʤ, ʩʢʦʣʴʢʦ ʪʘʢʠʭ ʦʙʲʝʤʦʚ 

dV ʚʭʦʜʠʪ ʚ ʦʙʲʸʤ ʠʩʩʣʝʜʫʝʤʦʡ ʩʬʝʨʳ. ʈʘʟʜʝʣʠʤ ʧʣʦʱʘʜʴ ʩʬʝʨʳ S ʥʘ ʧʣʦʱʘʜʴ ʩʝʛʤʝʥʪʘ ʩʬʝʨʳ dS ʜʣʷ 

ʫʛʣʘ dű. 

ʩʠʛʤʝʥʪʘ

ʩʬʝʨʳ

dS

S
N =      (13) 

 
ʈʠʩ. 7. ʂʦʣʠʯʝʩʪʚʦ ʦʙʲʸʤʦʚ ʚ ʩʬʝʨʝ 

 

ʋʤʥʦʞʠʤ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʟʘʢʣʶʯʸʥʥʳʡ ʚ ʩʝʛʤʝʥʪʝ ʩʬʝʨʳ ʜʣʷ ʫʛʣʘ dű ʥʘ ʢʦʣʠʯʝʩʪʚʦ N ʪʘʢʠʭ ʩʝʛʤʝʥ-

ʪʦʚ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʩʬʝʨʝ ʬʦʨʤʫʣʘ (13). 

22

1 2

1

2

1
MRdMRNJɾ

N

i =³==ä     (14) 

ʛʜʝ ʄ ʩʫʤʤʘʨʥʘʷ ʤʘʩʩʘ ʚ ʩʬʝʨʝ ʦʙʲʸʤʦʤ V. 

ʇʦʜʩʪʘʚʠʚ ʩʫʤʤʘʨʥʳʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʦʙʲʸʤʘ ʤʘʩʩʳ ʪʝʣʘ ä=
i

iJɾ  ʠʣʠ ʩʫʤʤʳ ʨʘʟʥʦʥʘʧʨʘʚ-

ʣʝʥʥʳʭ ʤʦʤʝʥʪʦʚ ʠʥʝʨʮʠʠ ʟʘʢʣʶʯʝʥʥʳʭ ʚ ʦʙʲʸʤʝ V ʚ ʫʨʘʚʥʝʥʠʝ (3). ʇʦʣʫʯʠʤ 

2222

2
22

4

1

2

1

22

ww

w
ww

MRkMR

ɾJ
J

VEE
i

i

i

iE

iV

³==

====== ää
   (15) 
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22wMRkEV ³=      (16) 

ʇʨʦʜʝʣʘʥʥʳʝ ʦʧʝʨʘʮʠʠ ʤʦʞʥʦ ʩʫʤʤʘʨʥʦ ʠʟʦʙʨʘʟʠʪʴ ʨʠʩʫʥʢʦʤ 8. 

 

 
ʈʠʩ. 8. ʄʝʭʘʥʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʛʨʘʚʠʪʘʮʠʠ 

 

ʇʦʣʫʯʝʥʥʫʶ ʚʳʰʝ ʬʦʨʤʫʣʫ ʠʟʤʝʥʝʥʠʷ ʧʣʦʪʥʦʩʪʠ (6) ʤʦʞʥʦ ʧʝʨʝʧʠʩʘʪʴ ʢʘʢ 

rr
k

rd

h

rd

h
ʜʠʩʢʘʜʠʩʢʘ

ʜʠʩʢʘ
ʮʠʣʠʥʜʨʘ

011
)(

r
grr

jj

r
r ====  

r
r 0)(

r
gr =      (17) 

 

ʇʣʦʪʥʦʩʪʴ ʩʝʛʤʝʥʪʘ (ʧʦʣʦʛʦ ʮʠʣʠʥʜʨʘ) ʫʤʝʥʴʰʘʝʪʩʷ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʨʘʩʩʪʦʷʥʠʶ 
r

1
~  ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʠʟʥʘʯʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ (ä=
i

irr0 ) ʩʫʤʤʘʨʥʦʛʦ ʜʠʩʢʘ 
r

r 0)(
r
gr = , ʢʦʪʦʨʘʷ ʢʘʢ ʙʳ ʨʘʚʥʦ-

ʤʝʨʥʦ ʨʘʟʤʘʟʳʚʘʝʪʩʷ ʧʦ ʦʙʲʸʤʫ dV ʠʣʠ ʧʣʦʱʘʜʠ (ʦʧʦʨʳ) dS ʵʪʦʛʦ ʦʙʲʸʤʘ ʩ ʚʳʩʦʪʦʡ consth= (ʚʳʩʦʪʘ 

ʮʠʣʠʥʜʨʘ ʠ ʜʠʩʢʘ ʚʳʙʨʘʥʳ ʦʜʠʥʘʢʦʚʳʤʠ consthh ʮʠʣʠʥʜʨʘʜʠʩʢʘ == ). 

ʇʦʣʫʯʝʥʥʘʷ ʬʦʨʤʫʣʘ (17) ʠʟʤʝʥʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʚʘʞʥʘ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʧʨʠʨʦʜʳ ʛʨʘʚʠ-

ʪʘʮʠʠ, ʪʘʢ ʢʘʢ ʨʘʥʝʝ ʛʨʘʚʠʪʘʮʠʷ ʦʧʨʝʜʝʣʷʣʘʩʴ ʢʘʢ ʠʟʤʝʥʷʶʱʘʷʩʷ ʧʣʦʪʥʦʩʪʴ ʩʨʝʜʳ  

rrF µµ=r)(       (18) 

ʇʦʜʩʪʘʚʠʤ ʧʦʣʫʯʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʧʣʦʪʥʦʩʪʠ (17) ʜʣʷ ʩʫʤʤʳ ʚʨʘʱʘʶʱʠʭʩʷ ʜʠʩʢʦʚ ʚ ʫʨʘʚʥʝʥʠʝ (18) 

ʜʣʷ ʛʨʘʚʠʪʘʮʠʠ. ʇʦʣʫʯʠʤ: 

2

0

2

0/)(
rr

rrE
r
g

r
gr =-=µµ= ,    (19) 

2

|

222

0)(
r

M

r

M

VrV

M

r
rE ³=³=

³
== g

g
g

r
g  

2

|)(
r

M
rE ³=g . 

ɻʜʝ conctV== /| gg  

ʌʦʨʤʫʣʘ (19) - ʵʪʦ ʬʦʨʤʫʣʘ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʛʨʘʚʠʪʘʮʠʠ, ʢʦʪʦʨʘʷ ʩʦʟʜʘʥʘ ʠʟʤʝʥʷʶʱʝʡʩʷ ʧʣʦʪʥʦʩʪʴʶ 

ʩʨʝʜʳ, ʤʘʩʩʦʡ 
1M . ʆʥʘ ʧʦʢʘʟʳʚʘʝʪ ʩʠʣʫ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʙʲʝʢʪ ʤʘʩʩʦʡ 

2M  ʧʦʤʝʱʸʥʥʳʡ ʚ ʝʝ ʧʦʣʝ 

ʤʘʩʩʳ 
1M  ʚʩʣʝʜʩʪʚʠʝ ʛʨʘʜʠʝʥʪʘ (ʜʠʬʬʝʨʝʥʮʠʘʣʘ) ʠʟʤʝʥʷʶʱʝʡʩʷ ʧʣʦʪʥʦʩʪʠ ʩʨʝʜʳ (ʵʬʠʨʘ). 

2

20)(
r

M
rF

³
=
r
g .      (20) 

ʊ.ʝ. ʛʨʘʚʠʪʘʮʠʶ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʯʝʨʝʟ ʠʟʤʝʥʷʶʱʫʶʩʷ ʧʣʦʪʥʦʩʪʴ ʩʦʟʜʘʥʥʫʶ ʦʩʥʦʚʥʳʤ ʧʨʠʪʷʛʠʚʘʶ-

ʱʠʤʩʷ ʪʝʣʦʤ, ʥʘʧʨʠʤʝʨ ʉʦʣʥʮʝʤ (ʠʣʠ ɿʝʤʣʸʡ). 
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ɺʠʜʥʦ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʷ ʠʟʤʝʥʷʝʪʩʷ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʚʘʜʨʘʪʫ ʨʘʩʩʪʦʷʥʠʶ 
2

1
~

r
, ʢʦʛʜʘ 

ʧʣʦʪʥʦʩʪʴ ʩʨʝʜʳ, ʩʦʟʜʘʥʥʘʷ ʩʫʤʤʦʡ ʧʣʦʩʢʠʤʠ ʚʨʘʱʘʶʱʠʤʠʩʷ ʜʠʩʢʘʤʠ, ʠʟʤʝʥʷʝʪʩʷ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦ-

ʥʘʣʴʥʦ ʨʘʩʩʪʦʷʥʠʶ 
r

1
~ . ɼʘʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 9. 

 
ʈʠʩ. 9. ʀʟʤʝʥʝʥʠʝ ʛʨʘʚʠʪʘʮʠʠ ʦʪ ʧʣʦʪʥʦʩʪʠ ʩʨʝʜʳ. 

 

ɺʳʯʠʩʣʠʤ ʵʥʝʨʛʠʶ ʚʨʘʱʘʶʱʠʭʩʷ ʩʝʛʤʝʥʪʦʚ 
1V  ʠ 

2V  ʠʟʦʙʨʘʞʝʥʥʳʭ ʥʘ ʨʠʩ.6 ʩ ʫʯʸʪʦʤ ʧʦʣʫʯʝʥʥʦʡ 

ʬʦʨʤʫʣʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ (17), ʜʣʷ ʩʫʤʤʳ ʚʨʘʱʘʶʱʠʭʩʷ (ʧʣʦʩʢʠʭ) ʜʠʩʢʦʚ ʦʪʚʝʯʘʶʱʠʤ ʧʨʠʥ-

ʮʠʧʘʤ ʩʫʧʝʨʧʦʟʠʮʠʠ. 

ɼʣʷ ʨʠʩʫʥʢʘ (6) ʬʦʨʤʫʣʳ ʦʙʲʸʤʘ, ʧʣʦʪʥʦʩʪʠ ʠ ʤʘʩʩʳ ʟʘʧʠʩʳʚʘʶʪʩʷ ʢʘʢ: 

( )hdRhSV
2

111 j== , ( )hdRhSV
2

222 j== ,    (22) 

 

111 rVm = , 
222 rVm = ,    (23) 

R
R 0)(

r
gr = .      (24) 

ʋʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʠ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʨʘʚʥʳ 

Rwn= , 
T

p
w

2
= .    (25) 

ʊʦʛʜʘ ʤʘʩʩʘ ʩʝʛʤʝʥʪʦʤ 
1V  ʠ 

2V ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʢʘʢ  

( )
1

02

1111
R

hdRVm
r

jr ³== ,    (26) 

( )
2

02

2222
R

hdRVm
r

jr ³== .    (27) 

ʕʥʝʨʛʠʷ ʟʘʧʠʩʳʚʘʝʪʩʷ ʬʦʨʤʫʣʦʡ 

( )
22

22 Rmm
W

wn
== .   (28) 

ʊʦʛʜʘ ʵʥʝʨʛʠʷ ʩʝʛʤʝʥʪʦʚ 
1V  ʠ 

2V ʨʘʚʥʘ 

( )
( ) ( )211

1

02

1

2

11

2

1

1
2

1

22
R

R
hdR

Rmm
W w

r
j

wn
³³=== ,  (29) 

( )
( ) ( )222

2

02

2

2

22

2

2

2
2

1

22
R

R
hdR

Rmm
W w

r
j

wn
³³===    (30) 

ʠʣʠ 

( ) ( ) ( ) 2

1

3

10

22

11

1

02

11
2

1

2

1
wrjw

r
j RhdR

R
hdRW ³=³³= ,   (31) 
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( ) 2

1

3

10

2

1
2

1
wrj RhdW ³= , 

( ) ( ) ( ) 2

2

3

20

22

22

2

02

22
2

1

2

1
wrjw

r
j RhdR

R
hdRW ³=³³= ,  (32) 

( ) 2

2

3

20

2

2
2

1
wrj RhdW ³= . 

ɺ ʬʠʟʠʢʝ ʚʘʞʥʦ ʟʥʘʪʴ ʩʦʦʪʥʦʰʝʥʠʝ (ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ), ʧʨʦʧʦʨʮʠʠ (ʧʦ ɽʚʜʦʢʩʫ), ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʉʨʘʚʥʠʤ ʵʥʝʨʛʠʶ ʦʙʲʸʤʘ ʩʝʛʤʝʥʪʘ 
1V  ʠ ʵʥʝʨʛʠʶ ʦʙʲʸʤʘ ʩʝʛʤʝʥʪʘ 

2V . 

21 WW = ,     (33) 

 

( ) ( ) 2

2

3

20

22

1

3

10

2

2

1

2

1
wrjwrj RhdRhd ³=³ .   (34) 

ʇʦʣʫʯʠʤ 

2

2

3

2

2

1

3

1 ww RR = ,     (35) 

 

3

1

3

2

2

2

2

1

R

R
=

w

w
, ʠ 

3

2

3

1

2

2

2

1

R

R

T

T
= ,     (36) 

1
2

2

3

2

2

1

3

1 =
w

w

R

R
.     (37) 

ʅʘʡʜʸʤ ʟʥʘʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʨʘʚʝʥʩʪʚʦ ʵʥʝʨʛʠʡ ʜʣʷ ʦʙʲʸʤʦʚ 
1V  ʠ 

2V ɿʘʧʠʰʝʤ ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʵʥʝʨʛʠʡ ʦʙʲʸʤʦʚ ʢʘʢ: 

( ) ( ) ( ) 4

1

2

11

22

111

2

11
2

1

2

1
RhdRhdRW wrjwrj ³³=³³= ,   (38) 

( ) ( ) ( ) 4

2

2

22

22

222

2

22
2

1

2

1
RhdRhdRW wrjwrj ³³=³³= .   (39) 

ʇʨʠ 

4

2

2

22

4

1

2

1111 RRWW wrwr ³=³== ,    (40) 

1
4

2

2

22

4

1

2

11 =
³

³

R

R

wr

wr
 .    (41) 

ʊʦʛʜʘ ʧʨʠ 

1

2

2

1

R

R
=

r

r
 ʠʣʠ 

2

1
12

R

R
³=rr ,

R
R 0)(

r
gr = .   (42) 

ʇʨʠ 
R

R 0)(
r
gr = ;

1

0
11 )(

R
R

r
gr = ;

2

0

22 )(
R

R
r
gr = , 

1

2

2

0

1

0

22

11

)(

)(

R

R

R

R

R

R
==

r
g

r
g

r

r
 ʠʣʠ 

1

2

2

1

R

R
=

r

r
 

ʧʦʣʫʯʘʝʤ: 

1
3

2

2

2

3

1

2

1

4

2

2

2

4

1

2

1

1

2

4

2

2

2

4

1

2

1

2

1

4

2

2

22

4

1

2

11 ==³=³=
³

³

R

R

R

R

R

R

R

R

R

R

w

w

w

w

w

w

r

r

wr

wr
,   (43) 

1
3

2

2

2

3

1

2

1 =
R

R

w

w
 ʠʣʠ 

3

1

2

1

3

2

2

2 RR ww = , 
3

1

3

2

2

2

2

1

R

R
=

w

w
.    (44) 

ʊ.ʝ. ʧʨʠ ʧʣʦʪʥʦʩʪʠ 
R

R 0)(
r
gr =  ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʨʘʚʝʥʩʪʚʦ 1

3

2

2

2

3

1

2

1 =
R

R

w

w
. 
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ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʝʩʣʠ ʧʣʦʪʥʦʩʪʴ ʠʟʤʝʥʷʝʪʩʷ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʨʘʩʩʪʦʷʥʠʶ 
r

1
~ , ʪʦ ʵʥʝʨʛʠʷ 

ʚ ʩʝʛʤʝʥʪʘʭ ʦʙʲʸʤʦʤ 
1V  ʠ 

2V  ʙʫʜʝʪ ʦʜʠʥʘʢʦʚʘ. ʕʪʦ ʪʨʝʪʠʡ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʡ ʜʣʷ ʩʫʤʤʳ ʚʨʘʱʘ-

ʶʱʠʭʩʷ ʨʘʚʥʦ ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʜʠʩʢʦʚ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʨʘʩʰʠʨʝʥʥʫʶ ʪʘʙʣʠʮʫ ʟʘʢʦʥʦʚ ʩʦʭʨʘ-

ʥʝʥʠʷ ʵʥʝʨʛʠʡ ʨʠʩ.10. 

 
ʈʠʩ. 10. ʊʘʙʣʠʮʘ ʟʘʢʦʥʦʚ ʩʦʭʨʘʥʝʥʠʷ 

 

ʊʘʢ ʢʘʢ 
T

p
w

2
=  ʪʦ ʫʨʘʚʥʝʥʠʝ (31) ʤʦʞʥʦ ʧʝʨʝʧʠʩʘʪʴ ʚ ʚʠʜʝ 

2

2

2

1

2

1

2

2

2

1

2

2

3

2

3

1

2

2

T

T

T

T

R

R
===

p

p

w

w ,    (45) 

2

1

2

2

3

2

3

1

2

2

2

1

w

w
==

R

R

T

T
.    (46) 

ʇʦʣʫʯʘʝʤ ʪʨʝʪʠʡ ʟʘʢʦʥ ʂʝʧʣʝʨʘ 

3

2

3

1

2

2

2

1

R

R

T

T
=  ʠʣʠ 

3

2

3

1

2

2

2

1

a

a

T

T
= .    (47) 

ʇʨʦʮʝʩʩ ʚʳʚʦʜʘ ʪʨʝʪʴʝʛʦ ʟʘʢʦʥʘ ʂʝʧʣʝʨʘ ʩ ʧʦʷʩʥʝʥʠʷʤʠ ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʠʩ.11. 

 
ʈʠʩ. 11. ɺʳʚʦʜ ʪʨʝʪʴʝʛʦ ʟʘʢʦʥʘ ʂʝʧʣʝʨʘ ʠʟ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʡ 

 

ʀʟ ʫʨʘʚʥʝʥʠʡ (1-47) ʪʨʝʪʠʡ ʟʘʢʦʥ ʂʝʧʣʝʨʘ ʙʳʣ ʚʳʚʝʜʝʥ ʠʟ ʟʘʢʦʥʦʚ ʩʦʭʨʘʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ 

(ʚʨʘʱʘʶʱʠʭʩʷ ʚʦʜʦʚʦʨʦʪʦʚ ʠʣʠ ʜʠʩʢʦʚ). ʈʘʥʝʝ ʧʦʜʦʙʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʘʚʪʦʨʦʤ ʠʟ ʵʢʩʧʝʨʠ-

ʤʝʥʪʦʚ ʩ ʚʦʜʦʚʦʨʦʪʘʤʠ ʨʠʩ.12. ɺʦʜʦʚʦʨʦʪʳ ʥʝ ʷʚʣʷʶʪʩʷ ʤʦʥʦʣʠʪʘʤʠ ʠ ʧʦʜʯʠʥʷʶʪʩʷ ʪʨʝʪʴʝʤʫ ʟʘʢʦʥʫ ʩʦ-

ʭʨʘʥʝʥʠʷ ʪʘʙʣʠʮʳ ʥʘ ʨʠʩ.10. 
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ʈʠʩ. 12. ʕʢʩʧʝʨʠʤʝʥʪʳ ʩ ʚʦʜʦʚʦʨʦʪʘʤʠ 

 

ɿʘʢʦʥʳ ʂʝʧʣʝʨʘ ʤʦʜʝʣʠʨʦʚʘʣʠʩʴ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ ʩ ʧʦʤʦʱʴʶ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʟʦʙʨʘʞʸʥʥʳʭ 

ʥʘ ʨʠʩ.13,14. 

 
ʈʠʩ. 13 ʄʝʭʘʥʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʪʨʝʪʴʝʛʦ ʟʘʢʦʥʘ ʂʝʧʣʝʨʘ ʩ ʠʟʤʝʥʷʶʱʝʡʩʷ ʣʠʥʝʡʥʦʡ ʧʣʦʪʥʦʩʪʴʶ 

 

 
ʈʠʩ. 14 ʄʝʭʘʥʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʪʨʝʪʴʝʛʦ ʟʘʢʦʥʘ ʂʝʧʣʝʨʘ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ ʦʙʲʸʤʦʤ 

 

ʉʫʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʚʨʘʱʘʶʱʠʤʠʩʷ ʜʠʩʢʘʤʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʘʥʘʣʦʛʘʤʠ ʚʦʜʦʚʦʨʦʪʦʚ, 

ʤʦʞʥʦ ʦʪʦʙʨʘʟʠʪʴ ʨʠʩʫʥʢʘʤʠ 15,16,17. 
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ʈʠʩ. 15. ʀʟʤʝʥʝʥʠʝ ʜʚʠʞʝʥʠʷ ʧʣʘʥʝʪ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʠʟʤʝʥʷʶʱʝʡʩʷ ʧʣʦʪʥʦʩʪʠ ʩʨʝʜʳ. 

 

 
ʈʠʩ. 16. ɼʚʠʞʝʥʠʝ ʧʣʘʥʝʪ (ʪʝʣ) ʚ ʨʘʟʥʦʡ ʧʣʦʪʥʦʩʪʠ ʩʨʝʜʳ. 

 

 
ʈʠʩ. 17. ɻʨʘʚʠʪʘʮʠʷ ʢʘʢ ʚʦʜʦʚʦʨʦʪ 

 

ʀʟ ʪʨʝʪʴʝʛʦ ʟʘʢʦʥʘ ʂʝʧʣʝʨʘ ʚʳʚʦʜʠʪʩʷ ʟʘʢʦʥ ʛʨʘʚʠʪʘʮʠʠ. 

ɼʣʷ ʟʝʤʣʠ ʪʨʝʪʠʡ ʟʘʢʦʥ ʂʝʧʣʝʨʘ, ʟʘʧʠʩʘʥʥʳʡ ʚ ʚʠʜʝ ʫʨʘʚʥʝʥʠʷ (48), ʚʳʛʣʷʜʠʪ ʪʘʢ: 
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ʟ

ʟ
ʩ

ʟʝʤʣʷ

ʟʝʤʣʷ
ʩʦʣʥʮʘ

ʩʦʣʥʮʘ

ʩʦʣʥʮʘ

ʟʝʤʣʠʟʝʤʣʠ

m
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m

m
Gʄ

ʄ

Eʄ
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===23 w

,    (48) 

ʛʜʝ G=E/Mc - ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ ʜʣʷ ɿʝʤʣʠ ʠ ʉʦʣʥʮʘ, ʄʩ ï ʤʘʩʩʘ ʉʦʣʥʮʘ, mʟ ï ʤʘʩʩʘ ɿʝʤʣʠ. 

ʇʝʨʝʥʝʩʸʤ ʤʘʩʩʫ ɿʝʤʣʠ ʚ ʣʝʚʫʶ ʩʪʦʨʦʥʫ ʫʨʘʚʥʝʥʠʷ (48) ʠ ʟʘʧʠʰʝʤ ʫʨʘʚʥʝʥʠʝ (48) ʢʘʢ 

ʟʩʟʟʟ mGʄrm =23w .    (49) 

ʇʝʨʝʥʝʩʸʤ 
2

ʟr  ʚ ʧʨʘʚʫʶ ʩʪʦʨʦʥʫ ʫʨʘʚʥʝʥʠʷ (49) ʠ ʧʦʣʫʯʠʤ ʫʨʘʚʥʝʥʠʝ (49) ʚ ʚʠʜʝ 

2

2

ʟ

ʟʩ
ʟʟʟ

r

mʄ
Grm =w      (50) 

ʋʨʘʚʥʝʥʠʷ (50) ʨʘʟʙʠʚʘʝʤ ʥʘ ʜʚʘ ʫʨʘʚʥʝʥʠʷ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʮʝʥʪʨʦʙʝʞʥʫʶ ʩʠʣʫ (52) ʠ ʛʨʘʚʠʪʘʮʠʦʥ-

ʥʫʶ ʩʠʣʫ ʧʨʠʪʷʞʝʥʠʷ (51) ʠʣʠ ʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʫʶ ʩʠʣʫ. ʕʪʠ ʩʠʣʳ ʫʨʘʚʥʦʚʝʰʠʚʘʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʚ ʬʦʨʤʫʣʝ (53): 

2

ʟ

ʟʩ
ʛʨʘʚʠʪʘʮʠʠ

r

mʄ
GF = ;     (51) 

ʟʟʟʟʟʘʷʮʝʥʪʨʦʙʝʞʥ amrmF == 2w ,   (52) 

ʛʜʝ 
2

ʟʟʟ rʘ w=  - ʥʦʨʤʘʣʴʥʦʝ (ʮʝʥʪʨʦʙʝʞʥʦʝ) ʫʩʢʦʨʝʥʠʝ, 

ʮʙʩʛʨ FF = .    (53) 

ʀʟ ʬʦʨʤʫʣʳ ʪʨʝʪʴʝʛʦ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ (44) ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʬʦʨʤʫʣʳ ʪʨʝʪʴʝʛʦ ʟʘʢʦʥʘ 

ʂʝʧʣʝʨʘ, ʠʟ ʬʦʨʤʫʣ ʪʨʝʪʴʝʛʦ ʟʘʢʦʥʘ ʂʝʧʣʝʨʘ (47) ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʫʨʘʚʥʝʥʠʝ ʛʨʘʚʠʪʘʮʠʠ (51). 

ɼʘʣʴʰʝ ʩʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ ʦʙʦʙʱʘʝʪ ʬʦʨʤʫʣʫ (518) ʥʘ ʚʩʝ ʪʝʣʘ ʠ ʥʘ ʚʩʝ ʤʘʩʩʳ. ɿʘʧʠʰʝʤ ʦʙʦʙʱʝʥ-

ʥʫʶ, ʩʠʣʫ ʛʨʘʚʠʪʘʮʠʠ ʢʘʢ 

2r

mʄ
GFʛʨ= .     (54) 

 

ʈʘʩʰʠʨʝʥʠʝ ʟʘʢʦʥʦʚ ʩʦʭʨʘʥʝʥʠʝ ʨʘʥʥʠʝ ʧʦʣʫʯʘʣʠʩʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʸʤ ʜʣʷ ʦʧʳʪʦʚ ʩ ʚʦʜʦʚʦ-

ʨʦʪʘʤʠ ʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʚʳʚʦʜʘ ʟʘʢʦʥʘ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ. ʊʨʝʪʠʡ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʝ - ʵʪʦ ʜʨʫʛʘʷ 

ʬʦʨʤʘ ʟʘʧʠʩʠ ʟʘʢʦʥʘ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ. 

ʊʨʝʪʠʡ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ - ʵʪʦ ʟʘʢʦʥ ʩʫʤʤʳ ʚʨʘʱʘʶʱʠʭʩʷ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʧʣʦʩʢʦʩʪʝʡ. 

ʆʥ ʛʦʚʦʨʠʪ, ʯʪʦ ʥʘʰ ʪʨʸʭ ʤʝʨʥʳʡ ʤʠʨ ʩʦʩʪʦʠʪ ʠʟ ʚʨʘʱʘʶʱʠʭʩʷ (ʜʚʫʤʝʨʥʳʭ) ʧʣʦʩʢʦʩʪʝʡ. 

ɺ ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪʘʭ ʘʚʪʦʨʦʤ ʥʝʦʜʥʦʢʨʘʪʥʦ ʚʳʚʦʜʠʣʩʷ ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʠʟ ʟʘʢʦʥʦʚ ʩʦ-

ʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʡ ʠʣʠ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ. ɺʳʚʦʜ, ʩʞʘʪʦ, ʠʟʦʙʨʘʞʸʥ ʥʘ ʨʠʩ. 18. 

 
ʈʠʩ. 18. ʋʨʘʚʥʝʥʠʷ ʛʨʘʚʠʪʘʮʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ 
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ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʝʪʩʷ ʜʨʫʛʦʡ ʩʧʦʩʦʙ 

ʧʦʣʫʯʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʛʨʘʚʠʪʘʮʠʠ ʜʣʷ ʤʦʜʝʣʝʡ ʚʨʘ-

ʱʘʶʱʠʭʩʷ ʜʠʩʢʦʚ ʩ ʧʦʩʪʦʷʥʥʦʡ ʧʣʦʪʥʦʩʪʴʶ.  

ʄʦʜʝʣʴ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ╖ ʵʪʦ ʪʦ, ʯʪʦ 

ʫʛʣʫʙʣʷʝʪ ʥʘʰʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʠʟʫʯʘʝʤʦʤ ʧʨʝʜ-

ʤʝʪʝ ʚ ʟʨʠʪʝʣʴʥʳʭ ʦʙʨʘʟʘʭ. ʄʝʭʘʥʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʛʨʘʚʠʪʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʛʣʫʙʞʝ ʧʦʥʷʪʴ ʧʨʠʨʦʜʫ ʵʪʦʛʦ 

ʧʨʦʮʝʩʩʘ. 

ʉʫʱʝʩʪʚʫʝʪ 23 ʩʧʦʩʦʙʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʝʦ-

ʨʝʤʳ ʇʠʬʘʛʦʨʘ, ʪʦʯʥʦ ʪʘʢ ʞʝ ʝʩʣʠ ʧʦʥʠʤʘʪʴ ʧʨʠ-

ʨʦʜʫ ʛʨʘʚʠʪʘʮʠʠ ʫʨʘʚʥʝʥʠʷ ʛʨʘʚʠʪʘʮʠʠ ʤʦʞʥʦ ʚʳ-

ʚʝʩʪʠ ʨʘʟʥʳʤʠ ʤʝʪʦʜʘʤʠ (ʘʚʪʦʨ ʧʨʝʜʣʦʞʠʣ 5 ʤʝʪʦ-

ʜʦʚ). 

ʌʦʨʤʫʣʘ ʛʨʘʚʠʪʘʮʠʠ, ʟʘʧʠʩʘʥʥʘʷ ʯʝʨʝʟ ʧʣʦʪ-

ʥʦʩʪʴ (20) ʙʦʣʝʝ ʧʨʘʚʠʣʴʥʘʷ ʩ ʬʠʟʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ, ʪʘʢ ʢʘʢ ʦʪʦʙʨʘʞʘʝʪ ʧʨʦʮʝʩʩ ʠʟʤʝʥʝʥʠʷ 

ʧʣʦʪʥʦʩʪʠ ʠ ʚʣʠʷʥʠʝ ʵʪʦʛʦ ʠʟʤʝʥʝʥʠʷ ʥʘ ʚʦʟʜʝʡ-

ʩʪʚʫʶʱʫʶ ʤʘʩʩʫ, ʦʥʘ ʬʠʟʠʯʝʩʢʠ ʟʨʠʤʘ (ʦʙʨʘʟʥʦ 

ʧʨʝʜʩʪʘʚʠʤʘ), ʯʝʤ ʬʦʨʤʫʣʘ, ʟʘʧʠʩʘʥʥʘʷ ʯʝʨʝʟ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʝ ʤʘʩʩ (54). 

ʀʟ ʬʦʨʤʫʣʳ ʛʨʘʚʠʪʘʮʠʠ (54) ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʜʨʫʛʠʝ ʬʦʨʤʫʣʳ ʩʦʭʨʘʥʝʥʠʷ, ʧʨʦʜʝʣʘʚ ʦʧʝʨʘʮʠʠ ʚ 

ʦʙʨʘʪʥʦʤ ʧʦʨʷʜʢʝ, ʠʟʦʙʨʘʞʸʥʥʦʤ ʥʘ ʨʠʩ. 16, ʪʘʢ 

ʢʘʢ ʚʩʝ ʬʦʨʤʫʣʳ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʠ ʦʪʨʘʞʘʶʪ ʝʜʠ-

ʥʳʡ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ. 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɻɸɿʆʆɹʈɸɿʅʓʍ ʀ ɾʀɼʂʀʍ ʌʈɸʂʎʀʁ, ʇʆʃʋʏɽʅʅʓʍ ʇʈʀ 

ʊɽʈʄʀʏɽʉʂʆʄ ʈɸɿʃʆɾɽʅʀʀ ʅɽʂʆʊʆʈʓʍ ʉʃɸʅʎɽɺ ɸɿɽʈɹɸʁɼɾɸʅɸ 

 

Mamedhanova S.A. 

Azerbaijan State University Oil and Industry 

 

USE OF GASEOUS AND LIQUID FRACTIONS OBTAINED DURING THERMAL 

DECOMPOSITION OF SOME SHALES IN AZERBAIJAN  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʘʟʘ ʠ ʩʤʦʣʳ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʤ ʨʘʟʣʦʞʝ-

ʥʠʠ ʛʦʨʶʯʠʭ ʩʣʘʥʮʝʚ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʃʦʢʙʘʪʘʥ ʠ ʂʝʯʘʣʣʷʨ. ʀʟ ʛʘʟʘ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʝʡ ʩʝʨʦʚʦʜʦʨʦʜʘ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʢʘʪʘʣʠʟʘʪʦʨʘ ʥʘʤʠ ʧʦʣʫʯʝʥʳ ʪʠʦʬʝʥ ʠ ʝʛʦ ʛʦʤʦʣʦʛʠ. ʀʟ ʬʨʘʢʮʠʠ ʩʤʦʣʳ, ʚʳʢʠʧʘʶʱʝʡ ʚʳʰʝ 

3300ʉ ʧʫʪʝʤ ʦʢʠʩʣʝʥʠʷ ʚʦʟʜʫʭʦʤ ʥʘʤʠ ʧʦʣʫʯʝʥ ʜʦʨʦʞʥʳʡ ʙʠʪʫʤ ʤʘʨʢʠ ɹʅɼ 60/70. 

Abstract  
This article discusses the use of gas and resin obtained from the thermal decomposition of oil shales in the 

Lokbatan and Kechallar fields. We obtained thiophene and its homologs from the gas by heterocyclization of 

hydrogen sulfide in the presence of a catalyst. From the resin fraction that boils above 3300C by air oxidation, we 

obtained road bitumen of the BND 60/70 brand. 
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ʬʝʥ, ʙʠʪʫʤ. 

Key words: oil shale, thermal cracking, gas, resin, hydrogen sulfide, catalyst, thiophene, bitumen. 

 

ɺʚʝʜʝʥʠʝ. ʇʨʠ ʪʝʨʤʠʯʝʩʢʦʤ ʨʘʟʣʦʞʝʥʠʠ ʛʦʨʶ-

ʯʝʛʦ ʩʣʘʥʮʘ ʧʦʣʫʯʘʶʪʩʷ ʛʘʟʳ ʠ ʥʠʟʢʦʢʠʧʷʱʘʷ 

ʩʤʦʣʘ (ʥ.ʢ.- 1500ʉ), ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚ-

ʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʪʠʦʬʝʥʘ ʠ ʝʛʦ ʛʦʤʦʣʦʛʦʚ. ʊʠʦ-

ʬʝʥ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʨʝʘʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. 

ɺ ɸʟʝʨʙʘʡʜʞʘʥʝ ʠʤʝʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʧʘʩʳ ʩʳ-

ʨʴʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʠʦʬʝʥʘ ʠ ʝʛʦ ʛʦʤʦʣʦʛʦʚ. ɺ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʛʦʨʶʯʠʝ ʩʣʘʥʮʳ. 

ʇʨʦʜʫʢʪʳ ʪʝʨʤʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ ɸʟʝʨʙʘʡʜʞʘʥ-

ʩʢʠʭ ʛʦʨʶʯʠʭ ʩʣʘʥʮʝʚ ʙʦʛʘʪʳ ʦʨʛʘʥʠʯʝʩʢʦʡ ʩʝʨʦʡ. 

ʃʝʛʢʘʷ ʬʨʘʢʮʠʷ ʩʤʦʣʳ ʧʦʣʫʯʝʥʥʘʷ ʧʨʠ ʧʠʨʦʣʠʟʝ 

ʛʦʨʶʯʠʭ ʩʣʘʥʮʝʚ ʠ ʧʨʦʜʫʢʪʳ ʚʪʦʨʠʯʥʦʛʦ ʧʠʨʦʣʠʟʘ 

ʩʣʘʥʮʝʚʦʡ ʩʤʦʣʳ ʙʦʛʘʪʳ ʪʠʦʬʝʥʦʤ ʠ ʝʛʦ ʛʦʤʦʣʦ-

ʛʘʤʠ [1,2]. 

ɽʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ 1 ʢʛ ʪʠʦʬʝʥʘ ʠ ʝʛʦ ʩʦʝʜʠʥʝʥʠʡ 

ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʩʪʦʠʪ ʦʢʦʣʦ 1000 ʜʦʣʣʘʨʦʚ 

ʉʐɸ, ʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʠʦʬʝʥʘ ʠʟ ʛʦʨʶʯʠʭ ʩʣʘʥ-

ʮʝʚ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ [3]. 

ʉʦʩʪʘʚ ʛʘʟʘ ʧʠʨʦʣʠʟʘ ʩʣʘʥʮʝʚ ʃʦʢʙʘʪʘʥ ʠ 

ʂʝʯʘʣʣʷʨ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʉʦʩʪʘʚ ʛʘʟʘ ʧʠʨʦʣʠʟʘ ʩʣʘʥʮʝʚ 
ʂʦʤʧʦʥʝʥʪʳ % ʤʘʩʩ. H2 CO CO2 CH4 C2H4 C2H6 C3H6 C3H8 C4H8 C4H10 H2S 

ʃʦʢʙʘʪʘʥ 0,5 1,5 14,5 12,5 11,5 8,5 7,0 4,0 11,4 16,6 12 

ʂʝʯʘʣʣʷʨ 0,4 1,3 15,0 11,9 11,9 8,2 7,4 3,8 10,9 16,2 13,9 

 

ʇʦʣʫʯʝʥʠʝ ʪʠʦʬʝʥʘ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʝʡ ʩʝʨʦ-

ʚʦʜʦʨʦʜʘ ʧʦʟʚʦʣʷʝʪ ʟʘʱʠʪʠʪʴ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

ʦʪ ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʫʣʫʯʰʠʪʴ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʛʦʨʶʯʠʭ ʩʣʘʥʮʝʚ. 

ɻʘʟ, ʧʦʣʫʯʝʥʥʳʡ ʧʨʠ ʧʠʨʦʣʠʟʝ ʩʣʘʥʮʝʚ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʡ ʃʦʢʙʘʪʘʥ ʠ ʂʝʯʘʣʣʷʨ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ 

ʢʘʢ ʩʳʨʴʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʠʦʬʝʥʘ ʠ ʝʛʦ ʛʦʤʦʣʦʛʦʚ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʩʝʨʦʚʦʜʦ-

ʨʦʜʘ ʥʘʤʠ ʧʨʠʛʦʪʦʚʣʷʣʩʷ ʢʘʪʘʣʠʟʘʪʦʨ ʩʣʝʜʫʶʱʝʛʦ 

ʩʦʩʪʘʚʘ: SiO2 ï 84% ʤʘʩ., Al 2O3 ï 10%, Fe2O3 ï 5,4%, 

K2O ï 0,4% ʠ Na2O ï 0,2% ʤʘʩ. [4,5]. 

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 100 ʛʨ. ʢʘʪʘʣʠʟʘʪʦʨʘ ʥʘʤʠ 

ʙʳʣʠ ʚʟʷʪʳ 6,0 ʛʨ. Fe2O3, 0,7 ʛʨ. K2O, 0,3 ʛʨ. Na2O ʠ 

81 ʛʨ. SiO2. ɺʩʝ ʵʪʠ ʧʨʦʜʫʢʪʳ ʧʝʨʝʤʘʣʳʚʘʣʠʩʴ ʥʘ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʤʝʣʴʥʠʮʝ ʠ ʩʤʝʰʠʚʘʣʠʩʴ ʩ 18,9 ʛʨ. 

Al(Cl)3, ʨʘʩʪʚʦʨʝʥʥʳʭ ʚ 250 ʤʣ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ 

ʚʦʜʳ. ʇʦʣʫʯʝʥʥʘʷ ʩʤʝʩʴ ʩʫʰʠʣʘʩʴ ʧʨʠ 1050ʉ ʚ ʪʝ-

ʯʝʥʠʝ 24 ʯʘʩʦʚ, ʧʦʩʣʝ ʵʪʦʛʦ ʧʨʦʢʘʣʠʚʘʣʘʩʴ ʧʨʠ 

5000ʉ. 

ʇʦʣʫʯʝʥʥʳʡ ʢʘʪʘʣʠʟʘʪʦʨ ʚ ʢʦʣʠʯʝʩʪʚʝ 25 ʛʨ. 

ʟʘʛʨʫʞʘʣʩʷ ʚ ʨʝʘʢʪʦʨ, ʚʳʧʦʣʥʝʥʥʳʡ ʠʟ ʥʝʨʞʘʚʝʶ-

ʱʝʡ ʩʪʘʣʠ ʨʘʟʤʝʨʘʤʠ 30ʭ400 ʤʤ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʩʦ-

ʝʜʠʥʷʣʩʷ ʢʦʥʜʝʥʩʘʪʦʨ - ʭʦʣʦʜʠʣʴʥʠʢ, ʦʭʣʘʞʜʘʝ-

ʤr ʡ ʜʦ 00ʉ. ʈʝʘʢʪʦʨ ʧʦʤʝʱʘʣʩʷ ʚ ʧʝʯʴ. ɻʘʟʳ ʧʠʨʦ-

ʣʠʟʘ ʧʨʦʧʫʩʢʘʣʠʩʴ ʯʝʨʝʟ ʨʝʘʢʪʦʨ ʧʨʠ 6500ʉ. 

ʇʦʣʫʯʝʥʥʳʡ ʢʘʪʘʣʠʟʘʪ ʘʥʘʣʠʟʠʨʦʚʘʣʩʷ ʥʘ ʭʨʦ-

ʤʘʪʦʛʨʘʬʝ ʅʈ 6890. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʜʘʥʳ ʚ ʪʘʙʣʠʮʝ 2. 
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ʊʘʙʣʠʮʘ 2 

ʉʦʩʪʘʚ ʢʘʪʘʣʠʟʘʪʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ % ʤʘʩʩ. 

ʪʠʦʬʝʥ 2-ʤʝʪʠʣ ʪʠʦʬʝʥ 3-ʤʝʪʠʣ ʪʠʦʬʝʥ ʙʝʥʟʦʣ ʪʦʣʫʦʣ 

ɻʘʟ ʠʟ ʩʣʘʥʮʘ ʃʦʢʙʘʪʘʥ 74,9 1,5 4,8 12,5 6,3 

ɻʘʟ ʠʟ ʩʣʘʥʮʘ ʂʝʯʘʣʣʷʨ 75,3 1,3 4,6 12,1 6,7 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 2 ʧʨʠ 6500ʉ ʠʟ 

ʃʦʢʙʘʪʘʥʩʢʦʛʦ ʩʣʘʥʮʘ ʧʦʣʫʯʘʝʪʩʷ 74,9% ʪʠʦʬʝʥʘ ʠ 

6,3% ʝʛʦ ʛʦʤʦʣʦʛʦʚ; ʠʟ ʩʣʘʥʮʘ ʂʝʯʘʣʣʷʨ ï 75,3% 

ʪʠʦʬʝʥʘ ʠ 5,9% ʝʛʦ ʛʦʤʦʣʦʛʦʚ. ʂʨʦʤʝ ʵʪʦʛʦ ʚ ʩʦ-

ʩʪʘʚʝ ʢʘʪʘʣʠʟʘʪʘ ʩʦʜʝʨʞʠʪʩʷ ʙʝʥʟʦʣ ʠ ʪʦʣʫʦʣ ï 

18,8%. ʂʦʥʚʝʨʩʠʷ H2S ʩʦʩʪʘʚʠʣʘ ʚ ʩʣʫʯʘʝ ʃʦʢʙʘ-

ʪʘʥʩʢʦʛʦ ʩʣʘʥʮʘ 97,5% ʠ ʚ ʩʣʫʯʘʝ ʩʣʘʥʮʘ ʂʝʯʘʣʣʷʨ 

ï 95%. 

ʊʠʦʬʝʥ ʠ ʝʛʦ ʛʦʤʦʣʦʛʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʚ ʧʨʠʛʦʪʦʚʣʝ-

ʥʠʠ ʛʝʨʙʠʮʠʜʦʚ, ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʜʨ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʣʘʥʮʝʚ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʠʪʫʤʘ ʠʟ ʩʤʦʣʳ ʛʦ-

ʨʶʯʠʭ ʩʣʘʥʮʝʚ [6]. ʇʦʵʪʦʤʫ ʜʘʣʴʥʝʡʰʠʝ ʥʘʰʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ ʧʦʣʫʯʝʥʠʶ ʜʦʨʦʞʥʳʭ 

ʧʦʢʨʳʪʠʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʩʪʘʪʦʢ 

ʩʤʦʣʳ, ʚʳʢʠʧʘʶʱʠʡ ʚʳʰʝ 3300ʉ ʠʟ ʩʣʘʥʮʝʚ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʷ ʃʦʢʙʘʪʘʥ ʠ ʂʝʯʘʣʣʷʨ. 

ɺʳʭʦʜ ʦʩʪʘʪʢʘ ʠʟ ʩʣʘʥʮʘ ʃʦʢʙʘʪʘʥ ʩʦʩʪʘʚʣʷʝʪ 

44,7% ʠ ʠʟ ʩʣʘʥʮʘ ʂʝʯʘʣʣʷʨ ï 46,3%. 

ʆʢʠʩʣʝʥʠʝ ʩʤʦʣʳ ʧʨʠʚʦʜʠʣʦʩʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: ʚ ʢʦʣʙʫ ʦʙʲʝʤʦʤ 2,5 ʣ ʧʦʤʝʱʘʣʠ 1 ʢʛ 

ʩʤʦʣʳ, ʚʳʢʠʧʘʶʱʝʡ ʚʳʰʝ 3300ʉ. ɺ ʩʠʩʪʝʤʫ ʯʝʨʝʟ 

ʩʪʝʢʣʷʥʥʫʶ ʪʨʫʙʢʫ ʚʜʫʚʘʣʠ ʚʦʟʜʫʭ. ɺ ʪʝʯʝʥʠʝ 

ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʚʦʜʠʣʦʩʴ ʥʝʧʨʝʨʳʚʥʦʝ ʧʝʨʝʤʝ-

ʰʠʚʘʥʠʝ. ʅʘʤʠ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʜʣʷ ʚʟʷʪʳʭ 

ʩʣʘʥʮʝʚʳʭ ʩʤʦʣ ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʦʢʠʩ-

ʣʝʥʠʷ ʷʚʣʷʝʪʩʷ 165-1850ʉ. ʂʦʣʠʯʝʩʪʚʦ ʚʦʟʜʫʭʘ, ʧʦ-

ʜʘʚʘʝʤʦʛʦ ʥʘ ʦʢʠʩʣʝʥʠʝ ʚʣʠʷʝʪ ʥʘ ʩʢʦʨʦʩʪʴ ʧʨʦ-

ʮʝʩʩʘ. 

ʊʘʙʣʠʮʘ 3 

ʈʝʟʫʣʴʪʘʪʳ ʦʢʠʩʣʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ 
ˉ ʅʘʠʤʝʥʦʚʘʥʠʝ  ɺʨʝʤʷ ʦʢʠʩʣʝ-

ʥʠʷ, ʯʘʩ 

ʂʦʣʠʯʝʩʪʚʦ ʚʦʟ-

ʜʫʭʘ, ʣ/ʤʠʥ 

ʊʝʤʧʝʨʘʪʫʨʘ ʨʘʟʤʷʛʯʝʥʠʷ, 
0ʉ ʙʠʪʫʤʘ ʧʦ çʂ ʠ ʐè 

ɺʷʟʢʦʩʪʴ ʫʩʣʦʚʥʘʷ 

ʧʨʠ 600ʉ 

1 ʉʤʦʣʘ ʠʟ ʩʣʘʥʮʘ 

ʃʦʢʙʘʪʘʥ 
6 1 40 73 

6 3 48 54 

6 4 52 46 

4 3 52 51 

4 4 54 37 
2 ʉʤʦʣʘ ʠʟ ʩʣʘʥʮʘ 

ʂʝʯʘʣʣʷʨ 
6 1 42 72 

6 3 50 54 

6 4 53 36 

4 3 53 38 

4 4 54 36 

 

ʈʘʟʣʠʯʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʟʤʷʛʯʝʥʠʷ ʦʙʨʘʟʮʦʚ 

ʟʘʚʠʩʷʪ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʘʩʬʘʣʴʪʝʥʦʚ, ʤʘʩʝʣ ʠ ʩʤʦʣ. 

ɹʠʪʫʤʳ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʩʤʦʣ ʛʦʨʶʯʠʭ ʩʣʘʥʮʝʚ 

ʚʦʜʦʫʩʪʦʡʯʠʚʳ, ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʷʶʪʩʷ ʚ ʦʨʛʘʥʠʯʝ-

ʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ ʦʙʨʘʟʮʳ ʙʠʪʫʤʦʚ ʧʦʯʪʠ ʧʦʣʥʦ-

ʩʪʴʶ ʨʘʩʪʚʦʨʷʶʪʩʷ ʚ ʭʣʦʨʦʬʦʨʤʝ, ʚʩʝʛʦ 1% ʚʝ-

ʱʝʩʪʚ ʥʝ ʨʘʩʪʚʦʨʷʶʪʩʷ ʚ ʭʣʦʨʦʬʦʨʤʝ. ʌʠʟʠʢʦ-ʭʠ-

ʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʙʠʪʫʤʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 

4. 

ʊʘʙʣʠʮʘ 4 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʠʪʫʤʘ 

ˉ ʇʦʢʘʟʘʪʝʣʠ ʇʦʣʫʯʝʥʥʳʡ ʙʠʪʫʤ ɸɿʉ 050-2001 

ɹʅɹ 60/70 ʀʟ ʩʤʦʣʳ ʃʦʢʙʘʪʘʥʘ ʀʟ ʩʤʦʣʳ ʂʝʯʘʣʣʷʨ 

1 ʇʣʦʪʥʦʩʪʴ, ʢʛ/ʤ3 1141 1141 ʥʝ ʥʦʨʤ 

2 ɺʷʟʢʦʩʪʴ ʧʨʠ 135, ʤʈʘ, ʩʝʢ. 232 231 ʥʝ ʤʝʥʝʝ 230 

3 ʊʝʤʧʝʨʘʪʫʨʘ ʨʘʟʤʷʛʯʝʥʠʷ, 0 53 54 49-54 

4 ʇʝʥʝʪʨʘʮʠʷ ʧʨʠ 250ʉ, 0,1ʤʤ 63 64 50-70 

5 ʍʨʫʧʢʦʩʪʴ, 0ʉ -9 -8 ʥʝ ʙʦʣʝʝ -8 

6 ʈʘʩʪʷʞʝʥʠʝ 130ʉ, ʩʤ 8,5  8 ʥʝ ʤʝʥʝʝ 8 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 4, ʥʘʤʠ ʧʦʣʫʯʝʥ 

ʙʠʪʫʤ, ʦʪʚʝʯʘʶʱʠʡ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ ʥʘ ʜʦʨʦʞ-

ʥʳʡ ʙʠʪʫʤ.  

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʚʟʷʪʳʭ ʬʨʘʢʮʠʡ ʦʧ-

ʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʠʩʣʝʥʠʷ ʣʝʞʠʪ ʚ ʧʨʝʜʝ-

ʣʘʭ 165-1850ʉ. 

ʇʨʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʫʤʝʥʴʰʘʝʪʩʷ 

ʩʢʦʨʦʩʪʴ ʧʨʦʮʝʩʩʘ ʦʢʠʩʣʝʥʠʷ, ʘ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʭʨʫʧʢʦʩʪʴ ʙʠʪʫʤʘ. ʊʘʢ 

ʧʨʠ 1400ʉ, ʨʘʩʭʦʜʝ ʚʦʟʜʫʭʘ 4 ʣ/ʤʠʥ, ʧʨʠ ʚʨʝʤʝʥʠ 

ʦʢʠʩʣʝʥʠʷ 12 ʯʘʩ ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʟʤʷʛʯʝʥʠʷ ʙʠʪʫʤʘ 

420ʉ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 1750ʉ ʵʪʫ ʪʝʤʧʝʨʘ-

ʪʫʨʫ ʨʘʟʤʷʛʯʝʥʠʷ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ 

ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʟʘ 4 ʯʘʩʘ. ʈʘʩʭʦʜ ʚʦʟʜʫʭʘ, ʧʦʜʘʚʘʝ-

ʤʦʛʦ ʥʘ ʦʢʠʩʣʝʥʠʝ, ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʩʢʦʨʦʩʪʴ 
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ʧʨʦʮʝʩʩʘ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ ʫʤʝʥʴ-

ʰʘʝʪʩʷ ʚʷʟʢʦʩʪʴ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʟ-

ʤʷʛʯʝʥʠʷ ʙʠʪʫʤʘ. 

ʅʘʤʠ ʠʟʫʯʝʥ ʛʨʫʧʧʦʚʦʡ ʫʛʣʝʚʦʜʦʨʦʜʥʳʡ ʩʦ-

ʩʪʘʚ ʙʠʪʫʤʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 5. 

ʊʘʙʣʠʮʘ 5 

ʌʨʘʢʮʠʦʥʥʳʡ ʩʦʩʪʘʚ ʙʠʪʫʤʘ 

ʀʩʪʦʯʥʠʢ ʆʙʨʘʟʝʮ ʊʝʤʧʝʨʘʪʫʨʘ ʨʘʟʤʷʛʯʝ-

ʥʠʷ, 0ʉ 

ʂʦʣʠʯʝʩʪʚʦ, % 

ɸʩʬʘʣʴʪʝʥʳ ʉʤʦʣʳ ʄʘʩʣʘ ʆʩʪʘʪʦʢ 

ʉʤʦʣʘ ʛʦʨʶʯʝʛʦ 

ʩʣʘʥʮʘ 

1 35 14 30 55 1 

2 49 17 35 23 25 

3 52 20 32 19 29 

4 54 23 28 17 32 

5 56 26 29 16 29 

ʅʝʬʪʷʥʦʡ ʙʠʪʫʤ ʠʟ 

ʛʫʜʨʦʥʘ: 

1.ɹʠʥʘʛʘʜʠ ʥʝʬʪʴ 

2.ʅʝʬʪʴ 28 ʤʘʷ 

 

 

1 

 

 

54 

 

 

22 

 

 

24 

 

 

57 

 

 

- 

2 51 20 25 55 - 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʦʢʠʩʣʝʥʠʷ ʙʠʪʫʤʦʚ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʙʠʪʫʤʳ ʨʘʟʥʳʭ ʤʘʨʦʢ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ 

ʦʢʠʩʣʝʥʠʷ ʩʳʨʴʷ ʧʦʣʫʯʘʶʪʩʷ ʙʠʪʫʤʳ, ʠʤʝʶʱʠʝ 

ʨʘʟʣʠʯʥʳʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɺʳʚʦʜʳ. ʀʟ ʛʘʟʘ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʛʦ-

ʨʶʯʠʭ ʩʣʘʥʮʝʚ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʝʡ ʩʝʨʦʚʦʜʦʨʦʜʘ ʥʘ 

ʢʘʪʘʣʠʟʘʪʦʨʝ ʫʜʘʣʦʩʴ ʧʦʣʫʯʠʪʴ ʪʠʦʬʝʥ ʠ ʝʛʦ ʛʦʤʦ-

ʣʦʛʠ. ʀʟ ʬʨʘʢʮʠʠ ʩʣʘʥʮʝʚʦʡ ʩʤʦʣʳ, ʚʳʢʠʧʘʶʱʝʡ 

ʚʳʰʝ 3250ʉ ʦʢʠʩʣʝʥʠʝʤ ʧʦʣʫʯʝʥ ʜʦʨʦʞʥʳʡ ʙʠʪʫʤ 

ɹʅɼ 60/70. 
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A STUDY OF THE GROWTH AND FRUITING OF UNCORRELATED RASPBERRY VARIETIES IN 

THE KUBAN GARDENING ZONE  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ 

ʤʘʣʠʥʳ, ʦʩʦʙʝʥʥʦʩʪʠ ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʷ, ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. 

Abstract 
The article discusses the features of the phenological development of the studied raspberry varieties, espe-

cially fruit formation, drought tolerance in the conditions of the Krasnodar Territory. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʣʠʥʘ, ʬʝʥʦʣʦʛʠʷ, ʧʦʙʝʛ, ʣʘʪʝʨʘʣʴ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 
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ʉʘʜʦʚʦʜʩʪʚʦ ʈʌ ʧʨʦʜʦʣʞʘʝʪ ʧʨʝʙʳʚʘʪʴ ʚ ʢʨʠ-

ʟʠʩʥʦʤ ʩʦʩʪʦʷʥʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ. 

ʇʝʨʝʤʝʱʝʥʠʝ ̫ ʛʦʜʦʚʦʜʩʪʚʘ ʠ ʩʘʜʦʚʦʜʩʪʚʘ ʚ ʣʠʯʥʳʝ 

ʧʦʜʩʦʙʥʳʝ ʭʦʟʷʡʩʪʚʘ ʥʘʩʝʣʝʥʠʷ, ʢʨʠʟʠʩ ʙʦʣʴʰʠʭ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʫʩʪʘ-

ʨʝʚʘʥʠʝ ʠ ʠʟʥʦʩ, ʜʦʩʪʠʛʘʶʱʠʡ 70%, ʠʭ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ ʩʦʜʝʡʩʪʚʫʶʪ ʫʤʝʥʴʰʝʥʠʶ ʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʊʘʢ, ʚ 2008 ʛ. ʚ 

ʩʝʣʴʭʦʟʦʨʛʘʥʠʟʘʮʠʷʭ ʧʣʦʱʘʜʠ, ʟʘʥʷʪʳʝ ʧʣʦʜʦʚʦ-

ʷʛʦʜʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ, ʩʦʩʪʘʚʠʣʠ 163 ʪʳʩ. ʛʘ, 

ʩʦʙʩʪʚʝʥʥʦ, ʯʪʦ ʥʘ 75% ʤʝʥʴʰʝ, ʯʝʤ ʚ 1990 ʛ. [1]. 

ʇʨʝʜʧʦʩʳʣʢʦʡ ʩʝʛʦ ʩʪʘʣ ʩʙʦʡ ʧʨʦʮʝʩʩʘ ʚʦʩʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʚ ʩʘʜʦʚʦʜʩʪʚʝ. ɺ 1990-1993 ʛʛ. ʨʝʥʪʘʙʝʣʴ-

ʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ ʧʣʦʜʦʚ ʠ ʷʛʦʜ ʚ ʩʘʜʦʚʦʜʯʝʩʢʠʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʙʳʣʘ ʨʘʚʥʘ 75-85%. ʅʘ ʧʨʦʪʷʞʝʥʠʠ 

ʙʫʢʚʘʣʴʥʦ ʩʣʝʜʫʶʱʝʛʦ ʜʝʩʷʪʠʣʝʪʠʷ ʦʥ ʠʤʝʣ ʫʞʝ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ (ʜʦ -23%).  

ʉʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʝʡ ʩʘʜʦʚ ʠ ʷʛʦʜʥʠʢʦʚ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʃʇʍ ʥʘʩʝʣʝʥʠʷ - ʟʘ ʜʘʥʥʦʤ ʵʪʘʧʝ 

ʦʥʦ ʨʘʚʥʷʝʪʩʷ 44,3 ʪʳʩ. ʛʘ, ʩʦʙʩʪʚʝʥʥʦ, ʯʪʦ ʥʘ 12,1% 

ʤʝʥʴʰʝ, ʯʝʤ ʚ ʙʘʟʦʚʦʤ ʛʦʜʫ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʥʘʩʝʣʝ-

ʥʠʝ ʥʘʯʠʥʘʝʪ ʦʪʢʘʟʳʚʘʪʴʩʷ ʦʪ ʚʳʨʘʱʠʚʘʥʠʷ ʪʨʫʜʦ-

ʟʘʪʨʘʪʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʥʝ ʷʚʣʷʶʱʝʡʩʷ ʧʨʦʜʫʢʪʦʤ 

ʧʝʨʚʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʕʪʦ ʥʝ ʤʦʞʝʪ ʥʝ ʚʳʟʳʚʘʪʴ 

ʪʨʝʚʦʛʫ, ʧʦʩʢʦʣʴʢʫ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ɻ ʪʦ 

ʧʨʠʚʝʜʝʪ ʪʘʢʞʝ ʢ ʩʧʘʜʫ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʨʫʯʥʦʛʦ ʪʨʫʜʘ ʠ ʩʣʘʙʘʷ ʤʝʭʘʥʠʟʘʮʠʷ 

ʚ ʃʇʍ ʥʘʩʝʣʝʥʠʷ ʥʝ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝ-

ʠʤʫʱʝʩʪʚʘ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʦʜʦʚ ʠ 

ʷʛʦʜ ʥʘ ʦʩʥʦʚʝ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ. 

ʀʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʚʳʪʝʢʘʝʪ ʧʨʦʙʣʝʤʘ ʨʘʟʚʠʪʠʷ 

ʩʘʜʦʚʦʜʩʪʚʘ - ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʧʣʦʜʦʚ ʠ ʷʛʦʜ. ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʤʦʞʝʪ ʩʣʫ-

ʞʠʪʴ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʩʦʨʪʦʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʚʳ-

ʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ, ʥʝʧʨʠʭʦʪʣʠʚʦʩʪʴʶ ʚ ʚʳʨʘ-

ʱʠʚʘʥʠʠ ʠ ʜʨʫʛʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ [2,4].  

ʇʦʣʫʢʫʩʪʘʨʥʠʢ ʄʘʣʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Rubus 

idaeus) ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʨʦʜʘ Rubus ʩʝʤʝʡ-

ʩʪʚʘ Rosaceae. ʕʪʦʪ ʨʦʜ ʦʙʲʝʜʠʥʷʝʪ ʦʢʦʣʦ 600 ʚʠ-

ʜʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʜʘʥʥʳʭ ʚʠʜʦʚ ʙʳʣʠ ʠʟʚʝʩʪʥʳ 

ʫʞʝ ʚ ɼʨʝʚʥʝʤ ʤʠʨʝ. ʊʘʢ, ʧʝʨʚʳʝ ʫʧʦʤʠʥʘʥʠʷ ʦ ʩʫ-

ʱʝʩʪʚʦʚʘʥʠʠ ʜʠʢʦʡ ʤʘʣʠʥʳ ʠʤʝʶʪʩʷ ʚ ʨʫʢʦʧʠʩʷʭ 3 

ʚ. ʜʦ ʥʘʰʝʡ ʵʨʳ. ɺʧʝʨʚʳʝ ʢʫʣʴʪʠʚʠʨʦʚʘʪʴ ʤʘʣʠʥʫ 

ʩʪʘʣʠ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ ʚ 16 ʚ [3].  

ɺ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʪʘʢʦʡ ʧʦʣʫʢʫʩʪʘʨʥʠʢ 

ʧʨʝʜʧʦʯʠʪʘʝʪ ʨʘʩʪʠ ʧʦ ʨʝʯʥʳʤ ʙʝʨʝʛʘʤ ʠ ʚ ʣʝʩʘʭ. 

ʇʣʦʜʳ ʤʘʣʠʥʳ ʮʝʥʷʪʩʷ ʟʘ ʠʭ ʧʦʣʝʟʥʦʩʪʴ: ʦʥʠ ʩʦ-

ʜʝʨʞʘʪ ʜʦ 11 % ʩʘʭʘʨʦʚ (ʛʣʶʢʦʟʫ, ʬʨʫʢʪʦʟʫ, ʧʝʥ-

ʪʦʟʫ), ʩʣʝʜʳ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ, ʧʝʢʪʠʥʦʚʳʝ ʠ ʙʝʣʢʦ-

ʚʳʝ ʚʝʱʝʩʪʚʘ, ʩʣʠʟʴ; ʚʠʪʘʤʠʥʳ C, A, B; 1ð2 % ʦʨ-

ʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ (ʣʠʤʦʥʥʘʷ, ʷʙʣʦʯʥʘʷ, ʚʠʥʥʘʷ, 

ʩʘʣʠʮʠʣʦʚʘʷ ʠ ʜʨ.), ʩʧʠʨʪʳ (ʚʠʥʥʳʡ, ʠʟʦʘʤʠʣʦ-

ʚʳʡ), ʢʝʪʦʥʳ (ʘʮʝʪʦʠʥ, ʜʠʘʮʝʪʠʣ, ɓ-ʠʦʥʦʥ), ʘʥʪʦ-

ʮʠʘʥ ʮʠʘʥʠʥ, ʢʘʪʝʭʠʥʳ (d-ʢʘʪʝʭʠʥ, l-ʵʧʠʛʘʣʣʦʢʘʪʝ-

ʭʠʥ); ʜʦ 0,3 % ʜʫʙʠʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʉʝʤʝʥʘ ʩʦʜʝʨ-

ʞʘʪ ʜʦ 22 % ʞʠʨʥʦʛʦ ʤʘʩʣʘ. 

 ʕʪʘ ʢʫʣʴʪʫʨʘ ʦʪʣʠʯʘʝʪʩʷ ʩʚʦʝʡ ʥʝʧʨʠʭʦʪʣʠʚʦ-

ʩʪʴʶ. ʊʘʢʦʝ ʨʘʩʪʝʥʠʝ ʩʧʦʩʦʙʥʦ ʦʪʣʠʯʥʦ ʨʘʩʪʠ ʠ ʜʘ-

ʚʘʪʴ ʭʦʨʦʰʠʝ ʫʨʦʞʘʠ ʜʘʞʝ ʚ ʟʘʧʫʩʪʝʥʠʠ. ɽʩʣʠ ʟʘ 

ʤʘʣʠʥʦʡ ʧʨʘʚʠʣʴʥʦ ʫʭʘʞʠʚʘʪʴ, ʪʦ ʦʥʘ ʙʫʜʝʪ ʟʘʱʠ-

ʱʝʥʘ ʦʪ ʟʘʨʘʞʝʥʠʷ ʨʘʟʣʠʯʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ 

ʚʨʝʜʠʪʝʣʷʤʠ, ʘ ʪʘʢʞʝ ʙʫʜʝʪ ʜʘʚʘʪʴ ʙʦʛʘʪʳʝ ʫʨʦʞʘʠ. 

ɹʣʘʛʦʜʘʨʷ ʧʨʦʚʦʜʠʤʳʤ ʩʝʣʝʢʮʠʦʥʥʳʤ ʨʘʙʦ-

ʪʘʤ ʢʘʞʜʳʡ ʛʦʜ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʩʦʨʪʘ ʤʘʣʠʥʳ, 

ʢʦʪʦʨʳʝ ʟʘʯʘʩʪʫʶ ʠʥʪʨʦʜʫʮʠʨʫʶʪʩʷ ʚ ʥʘʰʫ ʩʪʨʘʥʫ. 

https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%AD%D1%84%D0%B8%D1%80%D0%BD%D0%BE%D0%B5_%D0%BC%D0%B0%D1%81%D0%BB%D0%BE
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D0%BA%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%D1%8B%D0%B5_%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BB%D0%BA%D0%BE%D0%B2%D1%8B%D0%B5_%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BB%D0%BA%D0%BE%D0%B2%D1%8B%D0%B5_%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%82%D0%B0%D0%BC%D0%B8%D0%BD_C
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%82%D0%B0%D0%BC%D0%B8%D0%BD_A
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%82%D0%B0%D0%BC%D0%B8%D0%BD_B
https://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BB%D0%B8%D1%86%D0%B8%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B8%D1%80%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%9A%D0%B5%D1%82%D0%BE%D0%BD%D1%8B
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%BE%D1%86%D0%B8%D0%B0%D0%BD%D1%8B
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%BE%D1%86%D0%B8%D0%B0%D0%BD%D1%8B
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D0%B5%D1%85%D0%B8%D0%BD%D1%8B
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ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʠʟʫ-

ʯʝʥʠʝ ʥʦʚʳʭ ʩʦʨʪʦʚ ʤʘʣʠʥʳ ʚ ʫʩʣʦʚʠʷʭ ʉʣʘʚʷʥ-

ʩʢʦʛʦ ʨʘʡʦʥʘ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. 

ɺ ʦʧʳʪʝ ʫʯʘʩʪʚʦʚʘʣʠ ʜʚʘ ʩʦʨʪʘ ʄʦʩʢʦʚʩʢʠʡ ʚʝ-

ʣʠʢʘʥ ʠ ʇʘʪʨʠʮʠʷ, ʫʯʘʩʪʦʢ ʥʘ ʢʦʪʦʨʦʤ ʧʨʦʚʦʜʠʣʩʷ 

ʦʧʳʪ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʣʘʚʥʝʚʦʡ ʧʦʜʟʦʥʝ ʂʨʘʩʥʦʜʘʨ-

ʩʢʦʛʦ ʢʨʘʷ. ʉʭʝʤʘ ʧʦʩʘʜʢʠ ʥʘ ʦʧʳʪʥʳʭ ʜʝʣʷʥʢʘʭ ï 

1,5 ʭ 1 ʤ. ɺ ʢʘʞʜʦʤ ʚʘʨʠʘʥʪʝ ʚʟʷʪʦ ʧʦ 30 ʫʯʝʪʥʳʭ 

ʨʘʩʪʝʥʠʡ. ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ ʪʨʝʭʢʨʘʪʥʘʷ. ɺ ʭʦʜʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʟʘʧʣʘʥʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʫʯʝʪʳ ʠ ʥʘʙʣʶʜʝʥʠʷ: ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ, 

ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʫʯʝʪʳ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʣʠ ʚʦʜʦ-

ʫʜʝʨʞʠʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʧʣʦʱʘʜʴ ʣʠʩʪʦʚʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. 

ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʤʦʛʘʶʪ ʝʩʪʝ-

ʩʪʚʦʠʩʧʳʪʘʪʝʣʶ ʙʦʣʝʝ ʧʦʣʥʦ ʦʮʝʥʠʪʴ ʤʝʣʴʯʘʡʰʠʝ 

ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʠʟʫʯʘʝʤʳʤʠ ʩʦʨʪʘʤʠ ʤʘʣʠʥʳ ʚ ʪʝ-

ʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʇʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚ-

ʣʷʣʦʩʴ ʠʥʪʝʨʝʩʥʳʤ ʠʟʫʯʠʪʴ ʜʘʥʥʳʡ ʚʦʧʨʦʩ. 

ʊʘʙʣʠʮʘ 1 

ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʘʩʪʝʥʠʷʤʠ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʤʘʣʠʥʳ. 

ʉʦʨʪʘ  ʎʚʝʪʝʥʠʝ ʉʦʟʨʝʚʘʥʠʝ ʧʣʦʜʦʚ ʋʙʦʨʢʘ (ʥʘʯʘʣʦ) 

ʄʦʩʢʦʚʩʢʠʡ ʚʝʣʠʢʘʥ 15.05.19 03.06.19 11.06.19 

ʇʘʪʨʠʮʠʷ  17.05.19 04.06.19 11.06.19 

 

ʂʘʢ ʧʦʢʘʟʘʣ ɻ ʢʩʧʝʨʠʤʝʥʪ ʩʦʨʪ ʄʦʩʢʦʚʩʢʠʡ ɺʝ-

ʣʠʢʘʥ ʦʪʣʠʯʘʣʩʷ ʨʘʥʥʠʤ ʧʨʦʭʦʞʜʝʥʠʝʤ ʦʩʥʦʚʥʳʭ 

ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ.  

ʉʧʦʩʦʙʥʦʩʪʴ ʦʙʨʘʟʦʚʳʚʘʪʴ ʧʦʙʝʛʠ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʨʦʩʪʦʚʦʛʦ ʪʠʧʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʦʝ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʝ ʢʨʦʥʳ ʫ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ. ʕʪʦ 

ʩʚʦʡʩʪʚʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʚʩʝʭ ʨʘʩʪʝʥʠʡ, ʥʦ ʩʪʝʧʝʥʴ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʩʦʙʝʥ-

ʥʦʩʪʴʶ. 

ʇʨʠ ʧʝʨʝʥʦʩʝ ʚ ʢʫʣʴʪʫʨʫ ʤʥʦʛʠʝ ʨʘʩʪʝʥʠʷ ʤʦ-

ʛʫʪ ʩʦʭʨʘʥʠʪʴ ʠʣʠ ʩʥʠʟʠʪʴ ʩʚʦʡʩʪʚʝʥʥʦʝ ʠʤ ʚ ʧʨʠ-

ʨʦʜʝ ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʥʠʝ. 

ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʨʦʩʪʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝ-

ʥʠʡ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʪʨʝʭʙʘʣʴʥʦʡ ʰʢʘʣʝ. 

1. ɺʳʩʦʢʘʷ ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʧʦʩʦʙ-

ʥʦʩʪʴ. ʋ ʟʠʤʦʩʪʦʡʢʠʭ ʨʘʩʪʝʥʠʡ ʥʦʚʳʝ ʧʦʙʝʛʠ ʨʘʟ-

ʚʠʚʘʶʪʩʷ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʨʦʰʣʦʛʦʜʥʠʭ ʧʦʙʝʛʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʠʝ ʨʘʩʪʝʥʠʷ ʩʧʦʩʦʙʥʳ ʜʘʚʘʪʴ ʧʦʙʝʛʠ 

ʠʟ ʩʧʷʱʠʭ ʧʦʯʝʢ: ʥʘ ʩʪʚʦʣʘʭ, ʫ ʢʦʨʥʝʚʦʡ h ʝʡʢʠ ʧʨʠ 

ʧʦʩʘʜʢʝ, ʧʨʠ ʧʦʜʩʪʨʠʞʢʝ, ʘ ʥʝʢʦʪʦʨʳʝ ʜʘʶʪ ʧʦ-

ʨʦʩʣʴ ʦʪ ʢʦʨʥʝʡ. 

2. ʉʨʝʜʥʷʷ ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʧʦʩʦʙ-

ʥʦʩʪʴ. ʅʦʚʳʝ ʧʦʙʝʛʠ ʫ ʨʘʩʪʝʥʠʡ ʦʙʨʘʟʫʶʪʩʷ ʚ ʤʝʥɹ-

ʰʝʤ, ʥʦ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʜʣʷ ʩʦʭʨʘ-

ʥʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʪʠʧʠʯʥʦʡ ʞʠʟʥʝʥʥʦʡ ʬʦʨʤʳ, ʠ ʛʘ-

ʙʠʪʫʩʘ ʨʘʩʪʝʥʠʷ. ʇʦʩʣʝ ʦʙʤʝʨʟʘʥʠʷ ʥʘʟʝʤʥʘʷ ʯʘʩʪʴ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʤʝʥʴʰʝʛʦ ʯʠʩʣʘ ʧʦʙʝʛʦʚ, 

ʚʦʟʤʦʞʥʘ ʚʨʝʤʝʥʥʘʷ ʫʪʨʘʪʘ ʪʠʧʠʯʥʦʛʦ ʜʣʷ ʜʘʥʥʦʛʦ 

ʨʘʩʪʝʥʠʷ ʛʘʙʠʪʫʩʘ. 

3. ʅʠʟʢʘʷ ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. 

ʋ ʩʠʣʴʥʦ ʦʙʤʝʨʟʰʠʭ ʨʘʩʪʝʥʠʡ ʵʪʦʡ ʛʨʫʧʧʳ ʯʘʩʪʦ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʪʨʘʪʘ ʪʠʧʠʯʥʦʡ ʬʦʨʤʳ ʨʦʩʪʘ ʠ ʛʘʙʠ-

ʪʫʩʘ. 

ʇʨʝʜʩʪʘʚʣʷʣʦʩʴ ʠʥʪʝʨʝʩʥʳʤ ʠʟʫʯʠʪʴ ʜʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʫ ʠʟʫʯʘʝʤʳʭ ʥʘʤʠ ʩʦʨʪʦʚ.  

ʊʘʙʣʠʮʘ 2 

ʇʦʙʝʛʦʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʤʘʣʠʥʳ 

ʉʦʨʪ ʂʦʣʠʯʝʩʪʚʦ ʧʦʙʝʛʦʚ, ʰʪ ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʧʦʙʝʛʦʚ, ʩʤ 

ʄʦʩʢʦʚʩʢʠʡ ɺʝʣʠʢʘʥ 45 144,6 

ʇʘʪʨʠʮʠʷ 31 186,8 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʢʦʣʠʯʝ-

ʩʪʚʫ ʧʦʙʝʛʦʚ ʣʠʜʠʨʫʝʪ ʩʦʨʪ ʄʦʩʢʦʚʩʢʠʡ ɺʝʣʠʢʘʥ, 

ʦʜʥʘʢʦ, ʧʦ ʩʨʝʜʥʝʡ ʜʣʠʥʝ ʧʦʙʝʛʦʚ ʦʥ ʦʪʩʪʘʝʪ ʦʪ 

ʩʦʨʪʘ ʇʘʪʨʠʮʠʷ. ʈʘʟʥʠʮʘ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ 

ʤʝʞʜʫ ʩʦʨʪʘʤʠ ʩʦʩʪʘʚʣʷʝʪ 42,2 ʩʤ.  

ʋʨʦʞʘʡʥʦʩʪʴ ʧʦʙʝʛʘ ʤʘʣʠʥʳ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠ-

ʯʝʩʪʚʘ ʣʘʪʝʨʘʣʦʚ, ʢʦʣʠʯʝʩʪʚʘ ʷʛʦʜ ʥʘ ʥʠʭ ʠ ʚʝʩʘ 

ʵʪʠʭ ʷʛʦʜ. ʕʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʩʝʣʝʢ-

ʮʠʠ - ʧʦʣʫʯʠʪʴ ʙʦʣʴʰʝ ʷʛʦʜ ʥʘ ʦʜʥʦʤ ʣʘʪʝʨʘʣʝ ʟʘ 

ʩʯʝʪ ʝʛʦ ʚʝʪʚʣʝʥʠʷ.  

ʇʦ ʜʘʥʥʳʤ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ ʟʘʯʘʩʪʫʶ ʚʦ 

ʚʨʝʤʷ ʜʦʞʜʝʡ ʣʘʪʝʨʘʣʳ ʤʦʛʫʪ ʦʪʣʳʤʳʚʘʪʴʩʷ ʧʦ 

ʩʦʙʩʪʚʝʥʥʳʤ ʚʝʩʦʤ, ʪʘʢʦʝ ʷʚʣʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫ 

ʩʦʨʪʦʚ ʇʘʪʨʠʮʠʷ ʠ ʄʘʨʦʩʝʡʢʘ. ʕʪʦ ʷʚʣʝʥʠʝ ʥʘʙʣʶ-

ʜʘʝʪʩʷ ʥʘ ʬʦʥʝ ʦʙʠʣʴʥʦʛʦ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠ-

ʪʘʥʠʷ. ɺ ʥʘʰʠʭ ʦʧʳʪʘʭ ʵʪʦʛʦ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 

ʊʘʙʣʠʮʘ 3 

ʂʦʣʠʯʝʩʪʚʦ ʣʘʪʝʨʘʣʝʡ ʥʘ ʦʜʥʦʤ ʧʦʙʝʛʝ ʫ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʤʘʣʠʥʳ 

ʉʦʨʪ ʂʦʣʠʯʝʩʪʚʦ ʧʣʦʜʦʚʳʭ ʣʘʪʝʨʘʣʝʡ, ʰʪ ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʣʘʪʝʨʘʣʝʡ, ʩʤ 

ʄʦʩʢʦʚʩʢʠʡ ɺʝʣʠʢʘʥ 18 37,7 

ʇʘʪʨʠʮʠʷ 32 35,3 

 

ʇʦ ʠʟʫʯʘʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʩʨʝʜʠ ʩʦʨʪʦʚ ʣʠʜʠ-

ʨʦʚʘʣʘ ʇʘʪʨʠʮʠʷ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦ ʣʘʪʝʨʘʣʝʡ, 

ʥʦ ʚ ʪʦʞʝ ʚʨʝʤʷ ʤʝʥʴʰʝʡ ʠʭ ʩʨʝʜʥʝʡ ʜʣʠʥʦʡ.  

ɾʘʨʫ ʠ ʩʫʭʦʩʪʴ ʚʦʟʜʫʭʘ ʜʘʞʝ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ, ʦʙʝʩʧʝʯʝʥʥʦʡ ʦʨʦʰʝʥʠʝʤ, ʙʦʣʴ-

ʰʠʥʩʪʚʦ ʩʦʨʪʦʚ ʤʘʣʠʥʳ ʧʝʨʝʥʦʩʠʪ ʩ ʪʨʫʜʦʤ. ʉʦʨʪʘ 

ʩ ʚʳʩʦʢʦʡ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ ʩʧʦʩʦʙʥʳ ʜʦʣʴʰʝ 

ʩʦʭʨʘʥʷʪʴ ʙʣʠʟʢʦʝ ʢ ʦʧʪʠʤʘʣʴʥʦʤʫ ʩʦʦʪʥʦʰʝʥʠʝ 

ʩʚʷʟʘʥʥʦʡ ʠ ʩʚʦʙʦʜʥʦʡ ʚʦʜʳ ʚ ʟʘʩʫʰʣʠʚʳʡ ʧʝʨʠʦʜ. 

ʅʘʠʙʦʣʝʝ ʧʦʣʝʟʥʳʤ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʘʜʘʧʪʘʮʠʦʥʥʳʤ 

ʧʨʠʟʥʘʢʦʤ ̫ ʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʜʣʠʪʝʣʴʥʦʤʫ ʩʦ-

ʭʨʘʥʝʥʠʶ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʞʘʨʦʩʪʦʡʢʦʩʪʠ ʠ ʟʘʩʫʭʦ-

ʫʩʪʦʡʯʠʚʦʩʪʠ. ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʛʦ, ʚʳ-
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ʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʫʭʦʩʪʴ ʚʦʟʜʫʭʘ ʷʚʣʷʶʪʩʷ ʩʫ-

ʱʝʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ ʩʥʠʞʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʠ 

ʝʛʦ ʢʘʯʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. 

ʀʟʫʯʝʥʠʝ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʩʪʝ-

ʥʠʡ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʠʭ ʚʦʜʦʦʙʤʝʥʘ ʠ ʫʩʪʦʡ-

ʯʠʚʦʩʪʠ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʦʢʨʫʞʘʶ-

ʱʝʡ ʩʨʝʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʣʘ-

ʙʦʨʘʪʦʨʠʠ ʧʨʠ ʢʘʬʝʜʨʝ ʧʣʦʜʦʚʦʜʩʪʚʘ ʂʫʙɻɸʋ. 

ʊʘʙʣʠʮʘ 4  

ɺʦʜʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ ʤʘʣʠʥʳ 

ʇʦʚʪʦʨʥʦʩʪʠ 

 

ɿʝʣʝʥʘʷ 

ʤʘʩʩʘ ʣʠʩʪʴʝʚ, 

ʤʛ 

ʄʘʩʩʘ ʣʠ-

ʩʪʴʝʚ ʧʦʩʣʝ 2 ʯ 

ʩʫʰʢʠ, ʤʛ 

ʄʘʩʩʘ ʩʫ-

ʭʠʭ ʣʠʩʪʴʝʚ ʧʦ-

ʩʣʝ 24 ʯ ʩʫʰʢʠ 

ɺʦʜʦʫʜʝʨʞʠʚʘʶʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ, % 

ʄʦʩʢʦʚʩʢʠʡ ɺʝʣʠʢʘʥ 

1 6,48 5,45 2,2 50,2 

2 8,64 7,38 2,97 51,0 

3 8,3 7,05 2,8 51,2 

ʉʨʝʜʥʝʝ    50,8 

ʇʘʪʨʠʮʠʷ 

1 7,04 6,53 2,41 59,0 

2 8,38 7,76 2,92 57,8 

3 8,3 7,05 3,04 48,3 

ʉʨʝʜʥʝʝ    55,0 

 ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘʤʠ ʫʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʡ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦ-

ʩʦʙʥʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʩʦʨʪ ʤʘʣʠʥʳ ʇʘʪʨʠʮʠʷ (55 % 

ʩʚʷʟʘʥʥʦʡ ʚʣʘʛʠ), ʧʨʦʪʠʚ 50,8 % ʫ ʄʦʩʢʦʚʩʢʦʛʦ ɺʝ-

ʣʠʢʘʥʘ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʫʩʪʦʡʯʠ-

ʚʦʩʪʴ ʩʦʨʪʘ ʢ ʘʙʠʦʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ - ʯʝʤ ʚʳʰʝ 

ʵʪʘ ʩʧʦʩʦʙʥʦʩʪʴ ʫ ʨʘʩʪʝʥʠʷ, ʪʝʤ ʚʳʰʝ ʠ ʝʛʦ ʫʩʪʦʡ-

ʯʠʚʦʩʪʴ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ.  

ɺʝʣʠʯʠʥʫ ʠ ʢʘʯʝʩʪʚʦ ʫʨʦʞʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʣʠʩʪʦʚʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ. ʌʦʪʦʩʠʥʪʝʟ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʠ ʚ 

ʜʨʫʛʠʭ ʟʝʣʸʥʳʭ ʯʘʩʪʷʭ ʨʘʩʪʝʥʠʡ, ʦʜʥʘʢʦ, ʚʢʣʘʜ 

ʵʪʠʭ ʦʨʛʘʥʦʚ ʚ ʦʙʱʠʡ ʬʦʪʦʩʠʥʪʝʟ ʦʙʳʯʥʦ ʥʝʚʝʣʠʢ. 

ʇʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʤʦʞʝʪ ʩʠʣʴʥʦ ʚʘʨʴʠʨʦʚʘʪʴ ʚ ʪʝʯʝ-

ʥʠʝ ʚʝʛʝʪʘʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʚʦʜʦʩʥʘʙ-

ʞʝʥʠʷ, ʧʠʪʘʥʠʷ, ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʸʤʦʚ. 

ʇʣʦʱʘʜʴ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʦʡ. ʋ ʘʧʠʢʘʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ( ʫ 

ʢʦʪʦʨʳʭ ʛʣʘʚʥʘʷ ʦʩʴ ʦʩʪʘʝʪʩʷ ʨʘʩʪʫʱʝʡ) ʧʦ ʤʝʨʝ ʠʭ 

ʨʦʩʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʣʦʱʘʜʴ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦ-

ʩʪʠ. ʆʜʥʘʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʦʙʠʣʴʥʦʛʦ ʟʨʝʶʱʝʛʦ ʫʨʦ-

ʞʘʷ ʫ ʤʥʦʛʠʭ ʠʟ ʥʠʭ ʚʝʛʝʪʘʪʠʚʥʳʡ ʨʦʩʪ ʧʨʝʢʨʘʱʘ-

ʝʪʩʷ.  

ʊʘʙʣʠʮʘ 5 

ʇʣʦʱʘʜʴ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ 

ʉʦʨʪ ʇʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʥʘ ʢʫʩʪʝ, ʩʤ2 

ʄʦʩʢʦʚʩʢʠʡ ɺʝʣʠʢʘʥ 12731,0 

ʇʘʪʨʠʮʠʷ 5119.1 

ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 

5 ʥʘʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤʫ ʧʦʢʘ-

ʟʘʪʝʣʶ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʫ ʩʦʨʪʘ ʄʦʩʢʦʚʩʢʠʡ ɺʝʣʠ-

ʢʘʥ. ʈʘʟʥʠʮʘ ʩ ʩʦʨʪʦʤ ʇʘʪʨʠʮʠʷ ʩʦʩʪʘʚʣʷʝʪ 140 %. 

ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʫ ʧʝʨʚʦʛʦ ʩʦʨʪʘ ʧʦʙʝʛʠ ʭʦ-

ʨʦʰʦ ʦʙʣʠʩʪʚʝʥʥʳ, ʘ ʧʨʦʜʫʢʪʳ ʬʦʪʦʩʠʥʪʝʟʘ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʳʭ ʧʦ-

ʙʝʛʦʚ (ʪʘʙʣʠʮʘ 2). 

ʋʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ 

ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. 

ʕʪʦ ʢʘʯʝʩʪʚʝʥʥʳʡ, ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʦʪʦ-

ʨʳʡ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ɹʦʣʴ-

ʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʝʝ ʫʨʦʚʝʥʴ ʦʢʘʟʳʚʘʶʪ ʧʨʠʨʦʜʥʦ ï 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ: ʢʘʯʝʩʪʚʦ ʠ ʩʦʩʪʘʚ ʧʦʯʚʳ, 

ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʘ ʤʝʩʪʥʦʩʪʠ, ʫʨʦʚʝʥʴ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʠ ʪ.ʜ. ɿʥʘʯʠ-

ʤʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʷʚʣʷ-

ʝʪʩʷ ʧʨʠʤʝʥʷʝʤʳʝ ʩʦʨʪʘ, ʘʛʨʦʪʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʷ 

ʠʭ ʚʳʨʘʱʠʚʘʥʠʷ, ʫʜʦʙʨʝʥʠʝ ʧʦʯʚʳ, ʢʘʯʝʩʪʚʝʥʥʦʝ 

ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʭ ʨʘʙʦʪ ʚ ʩʞʘʪʳʝ ʩʨʦʢʠ ʠ ʜʨʫʛʠʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. 

ʊʘʙʣʠʮʘ 6 

ʋʨʦʞʘʡʥʦʩʪʴ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʤʘʣʠʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʩʙʦʨʦʚ 

ʉʦʨʪ 
1 ʩʙʦʨ 

(11.06.2019) 
2 ʩʙʦʨ 

(16.06.2019) 
3 ʩʙʦʨ 

(17.06.2019) 
4 ʩʙʦʨ 

(19.06.2019) 
5 ʩʙʦʨ 

(22.06.2019) 
6 ʩʙʦʨ 

(24.06.2019) 

ʉʫʤʤʘʨ-

ʥʳʡ ʫʨʦ-

ʞʘʡ, ʛ 

ʄʦʩʢʦʚ-

ʩʢʠʡ ɺʝ-

ʣʠʢʘʥ 

52,5 ʛ 195 ʛ 65 ʛ 85 ʛ 85 ʛ 117,5 ʛ 600,0 

ʇʘʪʨʠʮʠʷ 70 ʛ 180 ʛ 90 ʛ 72,5 ʛ 80 ʛ 135 ʛ 627,5 
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ʂʘʢ ʧʦʢʘʟʘʣ ʵʢʩʧʝʨʠʤʝʥʪ ʫʨʦʞʘʡ ʷʛʦʜ ʤʘʣʠʥʳ 

ʚʘʨʴʠʨʦʚʘʣ ʧʦ ʩʙʦʨʘʤ, ʥʦ ʧʦ ʩʫʤʤʘʨʥʦʤʫ ʫʨʦʞʘʶ ʚ 

ʨʘʩʯʝʪʝ ʥʘ ʦʜʠʥ ʢʫʩʪ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʦʢʘʟʘʣʩʷ ʩʦʨʪ 

ʇʘʪʨʠʮʠʷ. 
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USE OF A TREE PION IN THE REGISTRATION  OF THE TERRITORY   OF THE HOUSING 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʠʦʥʘ ʜʨʝʚʦʚʠʜʥʦʛʦ ʚ ʦʬʦʨʤʣʝʥʠʠ ʪʝʨʨʠ-

ʪʦʨʠʠ ʧʨʠʫʩʘʜʝʙʥʦʛʦ ʫʯʘʩʪʢʘ. 

Abstract 

This article suggests options for using tree peony in the design of the territory of a personal plot. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʠʦʥ ʜʨʝʚʦʚʠʜʥʳʡ, ʩʘʜ, ʧʨʠʫʩʘʜʝʙʥʳʡ ʫʯʘʩʪʦʢ, ʚʠʜ, ʩʦʨʪ, ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ, ʚʳʩʦʪʘ 

ʨʘʩʪʝʥʠʷ. 

Key words: tree-shaped peony, garden, garden, view, variety, flowering period, plant height. 

 

ʆʩʦʙʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʫ ʩʘʜʦʚʦʜʦʚ-ʣʶʙʠʪʝ-

ʣʝʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʜʨʝʚʦʚʠʜʥʳʝ ʧʠʦʥʳ ʩʪʘʣʠ ʧʦʣʴ-

ʟʦʚʘʪʴʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ. ʅʦ ʚ ʜʨʫʛʠʭ ʩʪʨʘ-

ʥʘʭ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʂʠʪʘʝ, ɻ ʪʦ ʠʟʫʤʠʪʝʣʴʥʦ ʢʨʘʩʠʚʦʝ 

ʨʘʩʪʝʥʠʝ ʢʫʣʴʪʠʚʠʨʫʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ ʯʝʤ 

ʧʦʣʫʪʦʨʘ ʪʳʩʷʯʠ ʣʝʪ, ʙʦʣʝʝ ʪʦʛʦ, ʦʥʦ ʧʦʯʠʪʘʝʪʩʷ ʠ 

ʧʦʣʴʟʫʝʪʩʷ ʣʶʙʦʚʴʶ ʢʘʢ ʮʚʝʪʦʢ-ʩʠʤʚʦʣ ʚʩʝʛʦ ʢʠ-

ʪʘʡʩʢʦʛʦ ʥʘʨʦʜʘ. ʃʘʪʠʥʩʢʦʝ ʥʘʟʚʘʥʠʝ ʧʠʦʥʘ Paeonia 

suffruticosa, ʦʪʥʦʩʠʪʩʷ ʦʥ ʢ ʩʝʤʝʡʩʪʚʫ ʧʠʦʥʦʚʳʭ. 

ʈʦʜʠʥʦʡ ʨʘʩʪʝʥʠʷ ʩʯʠʪʘʝʪʩʷ ʂʠʪʘʡ, ʥʦ ʥʝʢʦʪʦʨʳʝ 

ʝʛʦ ʚʠʜʳ ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʢ ʜʠʢʦʨʘʩʪʫʱʠʝ ʥʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ʜʨʝʚʥʝʡ ʦʙʣʘʩʪʠ ʌʨʘʢʠʠ, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʣʘʩʴ 

ʇʝʦʥʠʷ. ɽʩʪʴ ʜʘʞʝ ʪʘʢʘʷ ʚʝʨʩʠʷ, ʯʪʦ ʠʤʝʥʥʦ ʝʡ ʨʘʩ-

ʪʝʥʠʝ ʦʙʷʟʘʥʦ ʩʚʦʠʤ ʥʘʟʚʘʥʠʝʤ. ɼʨʫʛʘʷ ʣʝʛʝʥʜʘ 

ʛʣʘʩʠʪ, ʯʪʦ ʩʣʦʚʦ ʧʠʦʥ ʦʙʨʘʟʦʚʘʣʦʩʴ ʦʪ ʛʨʝʯʝʩʢʦʛʦ 

çpaionisè, ʪ.ʝ. ʮʝʣʠʪʝʣʴʥʳʡ, ʪʘʢʦʡ, ʢʦʪʦʨʳʡ ʣʝʯʠʪ. 

ʉʘʤʦ ʨʘʩʪʝʥʠʝ ʩ ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ ʩʯʠʪʘʝʪʩʷ ʩʠʤʚʦ-

ʣʦʤ ʜʦʣʛʦʣʝʪʠʷ ʠ ʙʦʛʘʪʩʪʚʘ. 

ʇʠʦʥ ï ʜʨʝʚʥʝʡʰʝʝ ʨʘʩʪʝʥʠʝ. ʊʘʢ ʩʣʦʞʠʣʦʩʴ, 

ʯʪʦ ʜʨʝʚʥʠʝ ʥʘʨʦʜʳ (ʝʛʠʧʪʷʥʝ, ʚʘʚʠʣʦʥʷʥʝ) ʟʘʢʣʘ-

ʜʳʚʘʣʠ ʩʘʜʳ, ʚ ʢʦʪʦʨʳʭ ʩʧʝʮʠʘʣʴʥʦ ʚʳʨʘʱʠʚʘʣʠ 

ʨʘʩʪʝʥʠʷ, ʧʨʠʚʝʟʝʥʥʳʝ ʠʟ ʜʨʫʛʠʭ ʩʪʨʘʥ. ʇʝʨʩʳ ʠ 

ʛʨʝʢʠ ʚʦʟʜʝʣʳʚʘʣʠ ʩʘʜʳ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʣʷʭ. 

ʀʤʝʥʥʦ ʚ ʪʝ ʚʨʝʤʝʥʘ ʚʩʪʨʝʯʘʶʪʩʷ ʧʝʨʚʳʝ ʦʧʠʩʘʥʠʷ 

ʧʠʦʥʘ. ɺ ʤʠʨʝ ʩʝʛʦʜʥʷ ʚʳʨʘʱʠʚʘʝʪʩʷ ʧʨʠʙʣʠʟʠ-

ʪʝʣʴʥʦ 500 ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʨʘʩʪʝʥʠʷ. ɹʦʣʴʰʠʥ-

ʩʪʚʦ ʠʟ ʥʠʭ ʚʳʚʝʜʝʥʳ ʚ ʂʠʪʘʝ.  

ʈʦʩʢʦʰʥʳʡ ʧʠʦʥ ʩ ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ ʩʯʠʪʘʝʪʩʷ 

ʢʦʨʦʣʝʤ ʮʚʝʪʦʚ. ɽʛʦ ʧʳʰʥʦʝ ʵʬʬʝʢʪʥʦʝ ʮʚʝʪʝʥʠʝ 

ʚʩʝʛʜʘ ʧʨʠʚʣʝʢʘʣʦ ʚʟʛʣʷʜ, ʘ ʜʠʚʥʳʡ ʘʨʦʤʘʪ ʥʘʧʦʣ-

ʥʷʝʪ ʩʘʜʳ ʥʝʧʦʚʪʦʨʠʤʳʤ ʙʣʘʛʦʫʭʘʥʠʝʤ. ɼʘʞʝ ʭʫ-

ʜʦʞʥʠʢʠ ʥʝ ʨʘʟ ʨʠʩʦʚʘʣʠ ʢʨʘʩʠʚʳʝ ʧʠʦʥʳ ʥʘ ʩʚʦʠʭ 

ʧʦʣʦʪʥʘʭ. ɸ ʞʠʚʳʤʠ ʙʫʢʝʪʘʤʠ ʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ 

ʵʪʠʭ ʮʚʝʪʦʚ ʫʢʨʘʰʘʣʠ ʢʦʨʦʣʝʚʩʢʠʝ ʜʚʦʨʮʦʚʳʝ 

ʟʘʣʳ. ɽʛʦ ʢʨʘʩʦʪʫ ʠ ʛʨʘʮʠʶ ʚʦʩʧʝʚʘʣʠ ʧʦʵʪʳ; ʝʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʫʢʨʘʰʘʶʪ h ʝʜʝʚʨʳ ʜʝʢʦʨʘʪʠʚʥʦ-ʧʨʠ-

ʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʘʟʠʘʪʩʢʠʭ ʩʪʨʘʥ. ʉʢʦʣʴʢʦ ʙ  rʥʠ 

ʧʨʦʰʣʦ ʚʨʝʤʝʥʠ, ʧʠʦʥʳ ʚʩʝʛʜʘ ʙʫʜʫʪ ʚʳʟʳʚʘʪʴ 

ʚʦʩʭʠʱʝʥʠʝ. 

ɼʨʝʚʦʚʠʜʥʳʝ ʧʠʦʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʫ-

ʩʪʘʨʥʠʢʠ ʚʳʩʦʪʦʡ ʜʦ 2 ʤ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʚ ʦʩʥʦʚ-

ʥʦʤ ʩʦʨʪʘ ʢʠʪʘʡʩʢʦʡ ʩʝʣʝʢʮʠʠ. ʅʘ ʝʛʦ ʨʦʜʠʥʝ, ʚ ʂʠ-

ʪʘʝ, ʦʥ ï ʦʙʲʝʢʪ ʧʦʢʣʦʥʝʥʠʷ, ʢʦʪʦʨʳʡ ʩʧʨʘʚʝʜʣʠʚʦ 

ʥʘʟʳʚʘʶʪ çʠʤʧʝʨʘʪʦʨʦʤ ʮʚʝʪʦʚè ʠ ʧʦʯʠʪʘʶʪ ʢʘʢ 

ʥʘʮʠʦʥʘʣʴʥʦʝ ʜʦʩʪʦʷʥʠʝ. ɺ ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ 

ʜʨʝʚʦʚʠʜʥʳʝ ʧʠʦʥʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ. 

ʃʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ɻ ʪʠ ʧʳʰ-

ʥʳʝ ʨʦʩʢʦʰʥʳʝ ʮʚʝʪʳ ʚʳʨʘʱʠʚʘʣʠ ʝʱʝ ʚ ʩʘʜʘʭ 
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ʟʥʘʪʠ ʄʝʩʦʧʦʪʘʤʠʠ. ʕʪʦ ʫʥʠʢʘʣʴʥʦʝ ʨʘʩʪʝʥʠʝ ʦʙ-

ʣʘʜʘʝʪ ʥʝʧʦʚʪʦʨʠʤʳʤ ʰʘʨʤʦʤ ʠ ʚʦʩʪʦʯʥʳʤ ʜʦʣʛʦ-

ʣʝʪʠʝʤ, ʠʤʝʝʪ ʤʠʣʣʠʦʥʳ ʧʦʢʣʦʥʥʠʢʦʚ ʧʦ ʚʩʝʤʫ 

ʤʠʨʫ ʠ ʥʝ ʚʳʭʦʜʠʪ ʠʟ ʩʘʜʦʚʦʡ ʤʦʜʳ.  

ʉʝʛʦʜʥʷ ʧʠʦʥʳ ʧʦ ʨʘʟʥʦʦʙʨʘʟʠʶ ʩʦʨʪʦʚ ʠ ʧʦ-

ʧʫʣʷʨʥʦʩʪʠ ʩʦʧʝʨʥʠʯʘʶʪ ʩ ʨʦʟʘʤʠ, ʠ ʮʝʥʷʪʩʷ ʚ 

ʣʘʥʜʰʘʬʪʥʦʤ ʜʠʟʘʡʥʝ ʥʝ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʥʘʨʦʜʥʦʡ 

ʤʝʜʠʮʠʥʝ. ʇʠʦʥʳ ʦʯʝʥʴ ʭʦʨʦʰʦ ʩʤʦʪʨʷʪʩʷ ʥʘ ʩʪʨʦ-

ʛʦʤ ʘʥʛʣʠʡʩʢʦʤ ʛʘʟʦʥʝ, ʚ ʩʘʜʦʚʦʤ ʧʘʨʪʝʨʝ. ʕʪʠ ʨʘʩ-

ʪʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʮʝʥʪʨʘʣʴʥʳʤ ʠʣʠ ʧʦʯʪʠ ʮʝʥ-

ʪʨʘʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʢʦʤʧʦʟʠʮʠʠ. ʕʪʦ ʮʚʝʪʳ-ʘʨʠ-

ʩʪʦʢʨʘʪʳ, ʠ ʝʱʝ 10 ʣʝʪ ʥʘʟʘʜ ʣʘʥʜʰʘʬʪʥʳʝ 

ʜʠʟʘʡʥʝʨʳ ʥʝ ʩʦʚʝʪʦʚʘʣʠ ʚ ʩʦʩʝʜʠ ʧʠʦʥʘʤ ʚʳʙʠ-

ʨʘʪʴ ʤʝʣʢʠʝ, ʥʠʟʢʦʨʦʩʣʳʝ ʮʚʝʪʳ, ʪʘʢʠʝ, ʢʘʢ ɺʠʦʣʘ 

ɺʠʪʨʦʢʢʘ, ʪʶʣʴʧʘʥ, ʥʘʨʮʠʩʩ, ʧʨʠʤʫʣʘ, ʤʘʨʛʘʨʠʪʢʘ, 

ʘ ʪʘʢʞʝ ʥʝ ʜʦʧʦʣʥʷʪʴ ʠʭ ʙʦʨʜʶʨʥʳʤʠ ʧʦʩʘʜʢʘʤʠ, 

ʩʦʩʪʦʷʱʠʤʠ ʠʟ ʤʥʦʛʦʣʝʪʥʠʭ ʣʠʩʪʦʧʘʜʥʳʭ ʠʣʠ ʚʝʯ-

ʥʦʟʝʣʝʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ, ʠʣʠ ʪʨʘʚʷʥʠʩʪʳʭ ʣʝʪʥʠ-

ʢʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʨʦʝʢʪʘʭ ʣʘʥʜʰʘʬʪʥʳʭ 

ʜʠʟʘʡʥʝʨʦʚ ʤʦʞʥʦ ʚ ʛʨʫʧʧʦʚʳʭ ʧʦʩʘʜʢʘʭ ʩ ʧʠʦ-

ʥʘʤʠ ʚʩʪʨʝʯʘʶʪʩʷ ʣʫʢʦʚʠʯʥʳʝ, ʢʣʫʙʥʝʣʫʢʦʚʠʯʥʳʝ 

ʤʥʦʛʦʣʝʪʥʠʢʠ, ʭʦʩʪʳ, ʚʝʨʙʝʡʥʠʢʠ. ʇʦʩʘʜʢʠ ʧʠʦʥʦʚ 

ʭʦʨʦʰʦ ʩʤʦʪʨʷʪʩʷ ʥʘ ʧʨʦʩʪʦʨʝ, ʩ ʞʠʚʦʧʠʩʥʳʤ ʧʨʠ-

ʨʦʜʥʳʤ ʦʢʨʫʞʝʥʠʝʤ. ʀʟ ʢʨʫʧʥʳʭ ʦʙʠʪʘʪʝʣʝʡ ʩʘʜʘ 

ʭʦʨʦʰʠʡ ʬʦʥ ʜʣʷ ʵʪʠʭ ʮʚʝʪʦʚ ʦʙʨʘʟʫʶʪ ʢʘʰʪʘʥ 

ʢʦʥʩʢʠʡ, ʩʠʨʝʥʴ, ʝʣʴ ʩʝʨʝʙʨʠʩʪʘʷ. 

ɺ ʘʣʴʧʠʥʘʨʠʠ ʠ ʜʠʢʦʤ ʘʥʛʣʠʡʩʢʦʤ ʩʘʜʫ ʧʠʦʥʳ 

ʩʤʦʪʨʷʪʩʷ ʯʫʞʜʦ. ʃʘʥʜʰʘʬʪʥʳʝ ʜʠʟʘʡʥʝʨʳ ʩʚʦʠ 

ʧʨʝʜʧʦʯʪʝʥʠʷ ʜʣʷ çʜʠʢʦʛʦ ʩʘʜʘè ʦʪʜʘʶʪ ʪʘʢʠʤ ʨʘʩ-

ʪʝʥʠʷʤ, ʢʘʢ ʢʦʣʦʢʦʣʴʯʠʢ, ʧʘʧʦʨʦʪʥʠʢ, ʘʩʪʠʣʴʙʘ, ʜʝ-

ʢʦʨʘʪʠʚʥʳʝ ʟʣʘʢʦʚʳʝ ʪʨʘʚʳ, ʘ ʪʘʢʞʝ ʜʫʰʠʩʪʳʝ ʥʝ-

ʙʨʦʩʢʠʝ ʨʘʩʪʝʥʠʷ ʩʝʨʝʙʨʠʩʪʦʡ ʠ ʛʦʣʫʙʦʡ ʛʘʤʤʳ: 

ʜʫʰʠʮʘ, ʠʩʩʦʧ, ʢʦʪʦʚʥʠʢ, ʣʘʚʘʥʜʘ, ʨʫʪʘ, ʯʠʩʪʝʮ. 

ʀʟʚʝʩʪʥʦ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ ʩʦʨʪʦʚ ʜʨʝʚʦʚʠʜ-

ʥʳʭ ʧʠʦʥʦʚ. ʋ ʂʠʪʘʡʩʢʦ-ʝʚʨʦʧʝʡʩʢʠʭ ʩʦʨʪʦʚ 

ʮʚʝʪʢʠ ʪʷʞʝʣʳʝ, ʤʘʭʨʦʚʳʝ; ʷʧʦʥʩʢʠʝ ʩʦʨʪʘ ï ʩ ʥʝ-

ʤʘʭʨʦʚʳʤʠ ʠʣʠ ʧʦʣʫʤʘʭʨʦʚʳʤʠ ʣʝʛʢʠʤʠ ʠ ʚʦʟʜʫʰ-

ʥʳʤʠ ʮʚʝʪʢʘʤʠ; ʝʩʪʴ ʝʱʝ ʛʠʙʨʠʜʳ ʧʠʦʥʘ ʞʝʣʪʦʛʦ ʠ 

ʧʠʦʥʘ ɼʝʣʘ-ʚʝʷ ʩ ʧʦʣʫʢʫʩʪʘʨʥʠʢʦʚʳʤ ʧʠʦʥʦʤ. ʅʦ-

ʚʠʥʢʠ, ʧʦʩʪʘʚʣʷʝʤʳʝ ʥʘ ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʠʟ ʂʠ-

ʪʘʷ ʠ ʇʦʣʴʰʠ, ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʧʨʠʭʦʪʣʠʚʳʤʠ ʠ 

ʤʘʣʦ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʢ ʥʘʰʠʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦ-

ʚʠʷʤ. ʇʦʵʪʦʤʫ ʫ ʣʶʙʠʪʝʣʝʡ-ʩʘʜʦʚʦʜʦʚ ʥʝʢʦʪʦʨʳʝ 

ʠʟ ʥʦʚʳʭ ʩʦʨʪʦʚ ʥʝ ʚʳʞʠʚʘʶʪ. ʅʘʠʙʦʣʝʝ ʜʝʢʦʨʘ-

ʪʠʚʥʳʝ ʩʦʨʪʘ ʜʨʝʚʦʚʠʜʥʳʭ ʧʠʦʥʦʚ, ʟʘʥʝʩʝʥʥʳʝ ʚ 

ʂʘʪʘʣʦʛ ʩʦʨʪʦʚ, ʜʦʧʫʱʝʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʣʝʜʫʶʱʠʝ: 

ɺ. ʊʠʭʦʤʠʨʦʚ, ɺʦʨʦʙʴʝʚʩʢʠʡ, ɻʦʬʤʘʥ, ʄʦʩʢʦʚʩʢʠʡ 

ʋʥʠʚʝʨʩʠʪʝʪ, ʄʫʟʘ, ʇʝʪʨ ɺʝʣʠʢʠʡ, ʉʪʝʬʘʥ, ʊʘʪʴ-

ʷʥʘ, ʠ ʜʨ. 

ʂʫʩʪʳ ʜʨʝʚʦʚʠʜʥʦʛʦ ʧʠʦʥʘ ʧʦ ʦʢʦʥʯʘʥʠʠ ʮʚʝ-

ʪʝʥʠʷ ʦʩʪʘʶʪʩʷ ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʜʦ ʛʣʫʙʦʢʦʡ ʦʩʝʥʠ, 

ʙʣʘʛʦʜʘʨʷ ʘʞʫʨʥʦʡ ʨʝʟʥʦʡ ʣʠʩʪʚʝ ʩ ʣʝʛʢʠʤ ʩʠʟʦʚʘ-

ʪʳʤ ʦʪʪʝʥʢʦʤ ʠʟ-ʟʘ ʚʦʩʢʦʚʦʛʦ ʥʘʣʝʪʘ. ɸʞʫʨʥʦʩʪʴ 

ʣʠʩʪʠʢʦʚ ʧʨʠʜʘʝʪ ʨʘʩʪʝʥʠʶ ʦʩʦʙʫʶ ʠʟʳʩʢʘʥʥʦʩʪʴ. 

ʇʦʩʣʝ ʮʚʝʪʝʥʠʷ ʮʚʝʪʦʥʦʩʳ ʩʨʝʟʘʶʪ ʠ ʢʫʩʪʠʢʠ ʚ ʠʟʫ-

ʤʨʫʜʥʦʡ ʟʝʣʝʥʠ ʩʦʭʨʘʥʷʶʪ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ ʜʦ 

ʦʩʝʥʠ, ʦʩʦʙʝʥʥʦ ʫ ʩʦʨʪʦʚ ʩ ʛʦʬʨʠʨʦʚʘʥʥʳʤʠ ʣʠʩʪʴ-

ʷʤʠ, ʘ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʟʘʤʦʨʦʟʢʦʚ ʨʘʩʪʝʥʠʝ ʩʙʨʘʩʳ-

ʚʘʝʪ ʣʠʩʪʴʷ. ɺʝʩʥʦʡ, ʥʘ ʦʜʥʦʣʝʪʥʠʭ ʧʦʙʝʛʘʭ ʧʦʷʚ-

ʣʷʶʪʩʷ ʙʦʣʴʰʠʝ ʙʫʪʦʥʳ, ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʢʨʳʚʘʷʩʴ 

ʦʥʠ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʠʟʫʤʠʪʝʣʴʥʳʝ ʧʦ ʢʨʘʩʦʪʝ 

ʮʚʝʪʳ, ʜʠʘʤʝʪʨ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʦʪ 15 ʜʦ 

22 ʩʤ. 

ɼʨʝʚʦʚʠʜʥʳʝ ʧʠʦʥʳ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ ʚʳʩʦʪʳ 

1, 1,5 ʠ ʜʘʞʝ 2 ʤ. ʈʘʟʥʳʝ ʩʦʨʪʘ ʧʠʦʥʘ ʠʤʝʶʪ ʧʨʦ-

ʩʪʳʝ ʮʚʝʪʢʠ, ʢʦʣʠʯʝʩʪʚʦ ʣʝʧʝʩʪʢʦʚ ʫ ʢʦʪʦʨʳʭ ʦʪ 6 

ʜʦ 12 ʠʣʠ ʤʘʭʨʦʚʳʝ, ʦʯʝʥʴ ʧʣʦʪʥʦ ʟʘʙʠʪʳʝ ʣʝʧʝʩʪ-

ʢʘʤʠ. ʀʥʦʛʜʘ ʦʥʠ ʥʘʩʢʦʣʴʢʦ ʪʷʞʝʣʳ, ʯʪʦ ʧʨʠʚʦʜʷʪ 

ʢ ʦʙʣʘʤʳʚʘʥʠʶ ʚʝʪʦʯʝʢ. ʎʚʝʪʳ ʣʶʙʦʛʦ ʠʟ ʩʦʨʪʦʚ 

ʦʪʣʠʯʘʶʪʩʷ ʠʟʫʤʠʪʝʣʴʥʳʤ ʥʝʞʥʳʤ ʘʨʦʤʘʪʦʤ. ʂʦ-

ʣʠʯʝʩʪʚʦ ʮʚʝʪʦʚ ʥʘ ʚʟʨʦʩʣʦʤ ʨʘʩʪʝʥʠʠ ʤʦʞʝʪ ʜʦ-

ʩʪʠʛʘʪʴ ʦʪ 50 ʜʦ 100 ʰʪʫʢ. 

ʆʪʪʝʥʢʠ ʣʝʧʝʩʪʢʦʚ ʤʦʛʫʪ ʙʳʪʴ ʩʘʤʳʤʠ ʨʘʟʥʦ-

ʦʙʨʘʟʥʳʤʠ: ʦʪ ʙʝʣʦʛʦ ʜʦ ʙʦʨʜʦʚʦʛʦ, ʞʝʣʪʦʛʦ, ʨʦʟʦ-

ʚʦʛʦ, ʤʘʣʠʥʦʚʦʛʦ ʠ ʩʠʨʝʥʝʚʦʛʦ, ʥʦ ʠʭ ʦʙʱʠʤ ʭʘʨʘʢ-

ʪʝʨʥʳʤ ʧʨʠʟʥʘʢʦʤ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʪʝʤʥʦ-ʤʘʣʠ-

ʥʦʚʳʭ ʫʯʘʩʪʢʦʚ ʫ ʩʘʤʦʛʦ ʦʩʥʦʚʘʥʠʷ ʮʚʝʪʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʢʫʩʪʳ ʧʠʦʥʘ ʥʘ ʩʘʜʦʚʦʤ 

ʫʯʘʩʪʢʝ ʚʳʛʣʷʜʝʣʠ ʙʦʣʝʝ ʚʧʝʯʘʪʣʷʶʱʝ, ʩʣʝʜʫʝʪ 

ʨʘʩʧʦʣʘʛʘʪʴ ʠʭ ʥʘ ʩʚʦʙʦʜʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʏʨʝʟ-

ʚʳʯʘʡʥʦ ɻ ʬʬʝʢʪʥʦ ʤʦʞʝʪ ʚʳʛʣʷʜʝʪʴ ʜʘʞʝ ʦʪʜʝʣʴʥʦ 

ʨʘʩʪʫʱʠʡ ʥʘ ʛʘʟʦʥʝ ʨʦʩʢʦʰʥʳʡ ʢʫʩʪ. ʆʯʘʨʦʚʘ-

ʪʝʣʴʥʦ ʩʤʦʪʨʷʪʩʷ ʢʨʫʧʥʳʝ ʨʘʩʪʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥ-

ʥʳʝ ʥʘ ʧʦʚʦʨʦʪʘʭ ʩʘʜʦʚʳʭ ʜʦʨʦʞʝʢ ʠʣʠ ʚʦʟʣʝ ʢʨʘ-

ʩʠʚʳʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ, ʜʝʨʝʚʷʥʥʳʭ ʦʛʨʘʜ ʠʣʠ ʟʝʣʝ-

ʥʦʡ ʩʪʝʥʳ ʠʟ ʚʴʶʱʠʭʩʷ ʠ ʧʣʝʪʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, 

ʭʚʦʡʥʳʭ ʠʣʠ ʣʠʩʪʦʧʘʜʥʳʭ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʜʣʠʥʥʦʡ ʨʘʙʘʪʢʠ, ʜʠʟʘʡʥʝʨʳ ʩʦ-

ʚʝʪʫʶʪ ʨʘʟʙʠʚʘʪʴ ʮʚʝʪʥʠʢʠ ʚʜʦʣʴ ʩʘʜʦʚʳʭ ʜʦʨʦʞʝʢ 

ʩ ʦʜʥʦʡ ʠʣʠ ʜʚʫʭ ʩʪʦʨʦʥ. ʅʘ ʵʪʠʭ ʫʟʢʠʭ ʜʣʠʥʥʳʭ 

ʧʦʣʦʩʘʭ ʟʝʤʣʠ ʚʳʨʘʱʠʚʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʜʦʤʠʥʘʥʪʳ 

ʧʠʦʥʳ, ʘ ʚʦʢʨʫʛ ʥʠʭ ʨʘʩʧʦʣʘʛʘʶʪ ʣʶʙʳʝ ʤʥʦʛʦʣʝʪ-

ʥʠʝ ʨʘʩʪʝʥʠʷ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʮʚʝʪʥʠʢ ʢʘʞʜʳʡ ʛʦʜ 

ʚʳʛʣʷʜʝʣ ʧʦ-ʥʦʚʦʤʫ, ʧʦ-ʩʦʩʝʜʩʪʚʫ ʩ ʜʨʝʚʦʚʠʜʥʳʤʠ 

ʧʠʦʥʘʤʠ ʚʳʩʘʞʠʚʘʶʪ ʦʜʥʦʣʝʪʥʠʝ ʮʚʝʪʦʯʥʳʝ ʢʫʣʴ-

ʪʫʨʳ (ʘʛʝʨʘʪʫʤ, ʪʘʛʝʪʝʩ, ʧʨʠʤʫʣʘ, ʤʘʨʛʘʨʠʪʢʘ, ʚʠ-

ʦʣʘ). ʇʨʠ ʫʩʪʨʦʡʩʪʚʝ ʚʜʦʣʴ ʩʘʜʦʚʦʡ ʜʦʨʦʞʢʠ ʨʘ-

ʙʘʪʢʠ, ʤʦʞʥʦ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʧʦʩʘʜʠʪʴ ʧʠʦʥʳ ʦʜ-

ʥʦʛʦ ʩʦʨʪʘ, ʘ ʩ ʜʨʫʛʦʡ ï ʜʨʫʛʦʛʦ, ʩʦʯʝʪʘʶʱʠʝʩʷ 

ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʮʚʝʪʫ ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʢʦʥʪʨʘʩʪʥʳʝ. 

ʇʨʠ ʫʩʪʨʦʡʩʪʚʝ ʙʦʨʜʶʨʘ ʢʫʩʪʳ ʧʠʦʥʦʚ ʚʳʩʘʞʠ-

ʚʘʶʪ ʥʘ ʟʘʜʥʠʡ ʧʣʘʥ, ʯʪʦʙʳ ʧʨʠ ʮʚʝʪʝʥʠʠ ʦʥʠ ʥʝ 

ʥʘʚʘʣʠʚʘʣʠʩʴ ʥʘ ʜʦʨʦʞʢʫ ʠ ʥʝ ʤʝʰʘʣʠ ʭʦʜʠʪʴ. ʅʘ 

ʙʦʣʴʰʠʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ, ʚ ʧʘʨʢʘʭ, ʩʢʚʝʨʘʭ, ʧʠʦʥʳ 

ʢʨʘʩʠʚʦ ʩʤʦʪʨʷʪʩʷ, ʦʢʨʫʞʝʥʥʳʝ ʟʝʣʝʥʳʤ ʛʘʟʦʥʦʤ, 

ʥʦ ʥʘ ʜʘʯʥʳʭ ʫʯʘʩʪʢʘʭ ʥʝ ʚʩʝʛʜʘ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʜʝʣʠʪʴ ʩʪʦʣʴʢʦ ʤʝʩʪʘ ʜʣʷ ʦʜʥʦʛʦ ʚʠʜʘ ʮʚʝʪʦʚ. 

ʅʝʩʦʚʤʝʩʪʠʤʳ ʩ ʧʠʦʥʦʚʳʤʠ ʧʦʩʘʜʢʘʤʠ ʮʚʝʪʳ 

ʩʝʤʝʡʩʪʚʘ ʃʶʪʠʢʦʚʳʝ. ʄʦʨʦʟʥʠʢ, ʚʝʪʨʝʥʠʮʘ, ʧʨʦ-

ʩʪʨʝʣ, ʛʦʨʠʮʚʝʪ ʠ ʜʨ. ʩʧʦʩʦʙʥʳ ʙʳʩʪʨʦ ʠʩʪʦʱʠʪʴ 

ʧʦʯʚʫ. ʂ ʪʦʤʫ ʞʝ, ʠʭ ʢʦʨʥʠ ʚʳʜʝʣʷʶʪ ʚʝʱʝʩʪʚʘ, ʢʦ-

ʪʦʨʳʝ ʤʦʛʫʪ ʫʛʥʝʪʘʪʴ ʜʨʫʛʠʝ ʨʘʩʪʝʥʠʷ. 

ʇʠʦʥʳ ʣʶʙʷʪ ʩʦʣʥʮʝ ʠ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʦʩʪʘʣʴ-

ʥʳʝ ʨʘʩʪʝʥʠʷ ʜʦʣʞʥʳ ʧʦʜʙʠʨʘʪʴʩʷ, ʠʩʭʦʜʷ ʠʟ ʵʪʠʭ 

ʧʨʠʥʮʠʧʦʚ. 
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USE OF WATERPRIPPER WICKER -BASED IN REGISTRATION OF INTERIORS AND HOUSING 

SITES 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʩʝʤʝʡʩʪʚʘ ʢʘʤʥʝʣʦʤʢʦʚʳʭ, ʢʘʤʥʝ-

ʣʦʤʢʠ ʧʣʝʪʝʥʦʩʥʦʡ ʚ ʦʬʦʨʤʣʝʥʠʠ ʠʥʪʝʨʴʝʨʘ ʧʦʤʝʱʝʥʠʷ ʠ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʫʩʘʜʝʙʥʦʛʦ ʫʯʘʩʪʢʘ. 

Abstract 

This article proposes the use of a representative of the Saxifragidae family, the wickerstone Saxifraga in the 

interior design of the premises and the territory of the personal plot. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʤʥʝʣʦʤʢʘ ʧʣʝʪʝʥʦʩʥʘʷ, ʩʘʜ, ʧʦʤʝʱʝʥʠʝ, ʚʠʜ, ʦʪʢʨʳʪʳʡ ʛʨʫʥʪ, ʜʦʯʝʨʥʝʝ ʨʘʩʪʝ-

ʥʠʝ. 

Key words: runaway saxifrage, garden, room, view, open ground, daughter plant. 

 

ʇʦʯʪʠ ʚʩʝ ʩʝʤʝʡʩʪʚʦ ʢʘʤʥʝʣʦʤʢʦʚʳʭ ʤʦʞʝʪ 

ʫʢʨʘʰʘʪʴ ʥʘʰʠ ʧʨʠʫʩʘʜʝʙʥʳʝ ʫʯʘʩʪʢʠ ʠʣʠ ʧʦʜ-

ʦʢʦʥʥʠʢʠ, ʘ ʤ  rʠ ʥʝ ʧʦʜʦʟʨʝʚʘʝʤ, ʯʪʦ ʪʘʢʠʝ ʨʘʟʣʠʯ-

ʥʳʝ ʧʦ ʚʠʜʫ ʨʘʩʪʝʥʠʷ ̫ ʚʣʷʶʪʩʷ ʨʦʜʩʪʚʝʥʥʳʤʠ ʜʨʫʛ 

ʜʨʫʛʫ. ɺ ʧʨʠʨʦʜʝ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘ-

ʟʠʝ ʚʠʜʦʚ ʢʘʤʥʝʣʦʤʦʢ, ʙʦʣʝʝ 200, ʪʨʝʙʫʶʱʠʭ ʩʘ-

ʤʳʭ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ, ʧʦʵʪʦʤʫ ʥʝ-

ʚʦʟʤʦʞʥʦ ʜʘʪʴ ʦʜʥʠ ʠ ʪʝ ʞʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʠʭ 

ʚʳʨʘʱʠʚʘʥʠʷ. ʂʘʤʥʝʣʦʤʢʠ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʩʘʜʘʭ ʮʚʝʪʦʚʦʜʦʚ ʣʶʙʠʪʝʣʝʡ, ï 

ʵʪʦ ʦʙʳʯʥʦ ʤʘʣʦʪʨʝʙʦʚʘʪʝʣʴʥʳʝ ʢ ʫʩʣʦʚʠʷʤ ʧʨʦʠʟ-

ʨʘʩʪʘʥʠʷ ʠ ʜʦʚʦʣʴʥʦ ʟʠʤʦʩʪʦʡʢʠʝ ʚʠʜʳ. ʆʜʥʠ ʚʠʜʳ 

ʧʨʝʜʧʦʯʠʪʘʶʪ ʩʚʝʪʣʦʝ ʤʝʩʪʦ ʠ ʣʝʛʢʠʝ, ʫʤʝʨʝʥʥʦ 

ʧʣʦʜʦʨʦʜʥʳʝ ʠ ʚʣʘʞʥʳʝ ʜʨʝʥʠʨʦʚʘʥʥʳʝ ʧʦʯʚʳ. ʀʭ 

ʩʦʩʝʜʷʤʠ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʢʘʢ ʜʝʢʦʨʘʪʠʚʥʦ-ʮʚʝʪʫ-

ʱʠʝ, ʪʘʢ ʠ ʜʝʢʦʨʘʪʠʚʥʦ-ʣʠʩʪʚʝʥʥʳʝ ʣʝʪʥʠʢʠ, ʠ ʪʨʘ-

ʚʷʥʠʩʪʳʝ ʤʥʦʛʦʣʝʪʥʠʢʠ. ɹʦʣʝʝ ʪʨʝʙʦʚʘʪʝʣʴʥʳʝ 

ʚʠʜʳ ʢʘʤʥʝʣʦʤʦʢ, ʠʤʝʶʱʠʝ ʥʝʞʥʳʝ ʣʠʩʪʴʷ, ʭʦ-

ʨʦʰʦ ʨʘʩʪʫʪ ʚ ʪʝʥʠʩʪʳʭ ʤʝʩʪʘʭ, ʧʦʜ ʧʦʢʨʦʚʦʤ ʚʴʶ-

ʱʠʭʩʷ ʨʘʩʪʝʥʠʡ ʠʣʠ ʚ ʛʦʨʰʝʯʥʳʭ ʛʨʫʧʧʘʭ ʚ ʦʪʢʨʳ-

ʪʦʤ ʛʨʫʥʪʝ. 

ɺ ʧʦʤʝʱʝʥʠʷʭ ʭʦʨʦʰʠʤʠ ʩʦʩʝʜʷʤʠ ʜʣʷ ʢʘʤʥʝ-

ʣʦʤʢʠ ʧʣʝʪʝʥʦʩʥʦʡ ʷʚʣʷʶʪʩʷ ʛʣʦʢʩʠʥʠʷ, ʙʝʛʦʥʠʷ, 
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ʬʫʢʩʠʷ ʠ ʬʠʘʣʢʘ ʫʟʘʤʙʘʨʩʢʘʷ. ʂʘʤʥʝʣʦʤʢʘ ʧʣʝʪʝ-

ʥʦʩʥʘʷ ʠʤʝʝʪ ʜʦʚʦʣʴʥʦ ʜʝʢʦʨʘʪʠʚʥʳʡ ʚʠʜ, ʝʝ ʣʠ-

ʩʪʴʷ ʦʢʨʫʛʣʳʝ, ʬʘʢʪʫʨʥʳʝ, ʢʨʘʩʥʦʚʘʪʦʛʦ ʮʚʝʪʘ, 

ʠʤʝʶʱʠʝ ʨʝʜʢʦʝ ʦʧʫʰʝʥʠʝ. ʈʘʩʪʝʥʠʝ ʭʦʨʦʰʦ ʩʤʦʪ-

ʨʠʪʩʷ ʚ ʛʦʨʰʝʯʥʳʭ ʛʨʫʧʧʘʭ ʚ ʢʘʯʝʩʪʚʝ ʬʦʥʦʚʦʛʦ 

ʨʘʩʪʝʥʠʷ, ʠʣʠ ʧʦʜʚʝʩʥʳʭ ʢʘʰʧʦ, ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ 

ʦʟʝʣʝʥʝʥʠʠ ʧʦʤʝʱʝʥʠʷ. ʂʘʤʥʝʣʦʤʢʘ ï ʞʠʚʦʨʦʜʷ-

ʱʝʝ ʨʘʩʪʝʥʠʝ. ʅʘ ʢʦʥʮʘʭ ʜʣʠʥʥʳʭ ʧʦʙʝʛʦʚ ʦʥʘ ʦʙ-

ʨʘʟʫʝʪ ʜʦʯʝʨʥʠʝ ʨʘʩʪʝʥʴʠʮʘ, ʩ ʨʦʟʝʪʢʦʡ ʢʘʢʠʭ ʞʝ 

ʢʨʫʛʣʳʭ ʚʦʣʦʩʠʩʪʳʭ ʣʠʩʪʦʯʢʦʚ, ʩʧʫʩʢʘʶʱʠʭʩʷ 

ʚʥʠʟ, ʢʘʢ ʤʦʭʥʘʪʳʝ ʧʘʫʯʢʠ. ʆʪʩʶʜʘ ʥʘʨʦʜʥʦʝ 

ʥʘʟʚʘʥʠʝ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ ï ʧʘʫʯʦʢ, ʠʣʠ ɸʨʦʥʦʚʘ ʙʦ-

ʨʦʜʘ, ʠʣʠ ʚʦʣʦʩʳ ɺʝʥʝʨʳ. ʈʦʜʠʥʘ ʢʘʤʥʝʣʦʤʢʠ ï 

ʂʠʪʘʡ. ʊʘʤ ʦʥʘ ʨʘʩʪʝʪ ʚ ʨʘʩʱʝʣʠʥʘʭ ʩʢʘʣ ʠ ʫʪʝʩʦʚ. 

ʆʪʩʶʜʘ ʧʨʦʠʟʦʰʣʦ ʥʘʫʯʥʦʝ ʥʘʟʚʘʥʠʝ ʨʘʩʪʝʥʠʷ ï 

ʢʘʤʥʝʣʦʤʢʘ (Saxifraga sarmentosa) ï ʢʘʤʥʝʣʦʤʢʘ, 

ʜʘʶʱʘʷ ʦʪʧʨʳʩʢʠ. 

ʋ ʢʘʤʥʝʣʦʤʢʠ ʧʦʙʝʛʦʥʦʩʥʦʡ ʮʚʝʪʢʠ, ʩʦʙʨʘʥʳʝ 

ʚ ʤʝʣʢʠʝ ʩʦʮʚʝʪʠʷ, ʦʜʥʦʙʦʢʠʝ, ʩ ʜʚʫʤʷ ʜʣʠʥʥʳʤʠ ʠ 

ʪʨʝʤʷ ʢʦʨʦʪʢʠʤʠ ʣʝʧʝʩʪʢʘʤʠ. ʇʣʦʜ ï ʢʦʨʦʙʦʯʢʘ, 

ʚʥʫʪʨʠ ʢʦʪʦʨʦʡ ʩʦʙʨʘʥʳ ʤʝʣʢʠʝ ʩʝʤʝʥʘ. 

ʆʪ ʢʘʤʥʝʣʦʤʢʠ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ ʠ ʚʩʝ ʩʝ-

ʤʝʡʩʪʚʦ. ɺ ʵʪʦ ʩʝʤʝʡʩʪʚʦ ʚʭʦʜʠʪ ʧʳʰʥʦʮʚʝʪʥʘʷ 

ʛʦʨʪʝʥʟʠʷ, ʠʣʠ ʛʠʜʨʘʥʛʝʷ, ʙʘʜʘʥ, ʛʝʡʭʝʨʘ.  

ʆʩʚʦʠʪʴ ʪʝʭʥʦʣʦʛʠʶ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʤʥʝ-

ʣʦʤʢʠ ʧʦʙʝʛʦʥʦʩʥʦʡ ʤʦʞʝʪ ʣʶʙʦʡ ʥʘʯʠʥʘʶʱʠʡ ʩʘ-

ʜʦʚʦʜ, ʪʘʢ ʢʘʢ ʵʪʦ ʨʘʩʪʝʥʠʝ ʥʝʧʨʠʭʦʪʣʠʚʦ ʚ ʫʭʦʜʝ. 

ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʢʦʤʥʘʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʨʘʩʪʝʥʠʝ 

ʥʝ ʪʨʝʙʫʝʪ ʦʧʨʳʩʢʠʚʘʥʠʷ ʠ ʩʧʦʩʦʙʥʦ ʣʝʛʢʦ ʧʝʨʝʥʦ-

ʩʠʪʴ ʩʫʭʦʡ ʚʦʟʜʫʭ ʧʦʤʝʱʝʥʠʷ. ɼʣʷ ʢʘʤʥʝʣʦʤʢʠ 

ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʧʦʤʝʱʝʥʠʝ ʩ ʣʶʙʦʡ ʵʢʩʧʦʟʠʮʠʝʡ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʦʞʦʛʦʚ ʣʠʩʪʦʚʦʛʦ ʘʧʧʘ-

ʨʘʪʘ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ, ʝʛʦ ʩʣʝʜʫʝʪ ʧʨʠʪʝʥʷʪʴ ʦʪ ʧʨʷ-

ʤʳʭ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ, ʨʘʟʤʝʱʘʷ ʥʘ ʶʞʥʳʭ ʧʦʜ-

ʦʢʦʥʥʠʢʘʭ. ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʨʘʩʪʝʥʠʶ ʩʣʝʜʫʝʪ 

ʦʙʝʩʧʝʯʠʪʴ ʧʝʨʠʦʜ ʧʦʢʦʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝ-

ʞʠʤʝ 13-150ʉ, ʫʜʘʣʠʚ ʦʪʮʚʝʪʰʠʝ ʮʚʝʪʢʠ ʠ ʧʦʞʝʣ-

ʪʝʚʰʠʝ ʣʠʩʪʴʷ. ɺ ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʨʝʢʦʤʝʥ-

ʜʫʝʪʩʷ ʩʦʜʝʨʞʘʪʴ ʨʘʩʪʝʥʠʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 20-

220ʉ. 

ɿʘ ʨʘʩʪʝʥʠʷʤʠ ʚ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ ʪʘʢʞʝ ʥʝʦʙ-

ʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʫʭʦʜʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʢʦʪʦ-

ʨʳʝ ʩʚʦʜʷʪʩʷ ʢ ʨʝʛʫʣʷʨʥʦʤʫ ʫʤʝʨʝʥʥʦʤʫ ʧʦʣʠʚʫ, ʘ 

ʪʘʢʞʝ ʢʦʤʧʣʝʢʩʥʦʤʫ ʫʜʦʙʨʝʥʠʶ, ʚʥʦʩʠʤʦʤʫ ʜʚʘ 

ʨʘʟʘ ʚ ʤʝʩʷʮ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʠ ʦʜʠʥ ʨʘʟ ʚ ʤʝʩʷʮ ʟʠ-

ʤʦʡ, ʟʘʨʘʥʝʝ ʧʝʨʝʩʘʜʠʚ ʢʘʤʥʝʣʦʤʢʫ ʚ ʛʨʫʥʪ ʟʠʤ-

ʥʝʛʦ ʩʘʜʘ ʚ ʢʘʯʝʩʪʚʝ ʧʦʯʚʦʧʦʢʨʦʚʥʠʢʘ ʠʣʠ ʢʘʢ ʛʦʨ-

ʰʝʯʥʫʶ ʢʫʣʴʪʫʨʫ. 

ʆʩʪʘʣʴʥʳʝ ʚʠʜʳ ʢʘʤʥʝʣʦʤʢʠ (çʇʫʨʧʫʨʤʘʥ-

ʪʝʣʴè, çɹʣʶʪʝʥʪʝʧʧʠʭè, çʌʣʘʤʠʥʛʦè, çɺʘʨʠʛʘʪʘè ʠ 

ʜʨ.) ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʩʪʝʥʠʷʤ ʦʪʢʨʳʪʦʛʦ ʛʨʫʥʪʘ. ʆʥʠ 

ʜʦʚʦʣʴʥʦ ʟʠʤʦʩʪʦʡʢʠ, ʦʩʦʙʝʥʥʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥ-

ʥʳʝ ʛʠʙʨʠʜʥʳʝ ʩʦʨʪʘ, ʦʙʣʘʜʘʶʪ ʤʦʨʦʟʦʩʪʦʡʢʦ-

ʩʪʴʶ, ʙʦʣʴʰʠʤ ʮʚʝʪʦʚʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʙʫʪʦʥʦʚ ʠ 

ʣʫʯʰʝʡ ʧʝʨʝʥʦʩʠʤʦʩʪʴʶ ʟʘʩʫʭʠ. ʕʪʠʤ ʨʘʩʪʝʥʠʷʤ 

ʧʦʜʭʦʜʷʪ ʪʘʢʠʝ ʚʠʜʳ ʮʚʝʪʦʯʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ, ʢʘʢ 

ʘʣʴʧʠʥʘʨʠʠ, ʨʦʢʘʨʠʠ, ʦʙʦʛʘʱʝʥʥʳʝ ʠʟʚʝʩʪʢʦʚʳʤ 

ʱʝʙʥʝʤ. ʅʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʚ ʮʝʣʷʭ ʥʝʜʦʧʫ-

ʱʝʥʠʷ ʧʦʣʫʯʝʥʠʷ ʣʠʩʪʴʷʤʠ ʦʞʦʛʦʚ ʦʪ ʧʨʷʤʳʭ ʩʦʣ-

ʥʝʯʥʳʭ ʣʫʯʝʡ, ʨʘʩʪʝʥʠʶ ʧʦʜʦʡʜʝʪ ʩʝʚʝʨʥʘʷ ʠʣʠ ʚʦ-

ʩʪʦʯʥʘʷ ʩʪʦʨʦʥʘ ʘʣʴʧʠʥʘʨʠʷ. ʊʘʢʞʝ, ʜʣʷ ʟʘʱʠʪʳ 

ʣʠʩʪʴʝʚ ʢʘʤʥʝʣʦʤʢʠ, ʤʦʞʥʦ ʧʦʩʘʜʠʪʴ ʙʦʣʝʝ ʚʳʩʦ-

ʢʦʝ ʨʘʩʪʝʥʠʝ ʩ ʶʞʥʦʡ ʩʪʦʨʦʥʳ ʫʯʘʩʪʢʘ. 

ʂʘʤʥʝʣʦʤʢʫ ʧʣʝʪʝʥʦʩʥʫʶ, ʠʣʠ ʧʦʙʝʛʦʥʦʩʥʫʶ, 

ʩʘʜʦʚʦʜʳ ʨʝʢʦʤʝʥʜʫʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʦʤʥʘʪʥʦʤ 

ʮʚʝʪʦʚʦʜʩʪʚʝ ʥʘ ʦʢʥʘʭ ʣʶʙʦʡ ʦʨʠʝʥʪʘʮʠʠ, ʚ ʚʝʨʪʠ-

ʢʘʣʴʥʦʤ ʦʟʝʣʝʥʝʥʠʠ ʢʘʢ ʘʤʧʝʣʴʥʦʝ ʨʘʩʪʝʥʠʝ ʚ ʧʦʜ-

ʚʝʩʥʳʭ ʢʘʰʧʦ ʠʣʠ ʢʦʨʟʠʥʘʭ; ʚ ʟʠʤʥʠʭ ʩʘʜʘʭ ʚ ʢʘʯʝ-

ʩʪʚʝ ʧʦʯʚʦʧʦʢʨʦʚʥʦʛʦ ʨʘʩʪʝʥʠʷ; ʘ ʪʘʢʞʝ ʝ  ʁʦʬʦʨʤ-

ʣʷʶʪ ʧʦʤʝʱʝʥʠʷ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ. 
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INFLUENCE  OF CHEMICAL  PREPARATIONS ON THE DEVELOPMENT  OF THE PATHOGEN OF 

WINTER  WHEAT  SMUT 

 

ɸʥʥʦʪʘʮʠʷ 

ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʬʫʥʛʠʮʠʜʦʚ ʄʘʢʩʠʤ, ʉʠʩʪʠʚʘ ʠ ʌʫʥʜʘʟʦʣ ʥʘ ʚʦʟʙʫʜʠʪʝʣʷ ʪʚʸʨʜʦʡ ʛʦʣʦʚʥʠ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ (Tilletia caris (DC) Tul.). ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ, ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥ-

ʬʝʢʮʠʦʥʥʦʤ ʬʦʥʝ. ʅʘʠʙʦʣʴʰʫʶ (100%) ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʜʘʥʥʦʛʦ ʧʘʪʦʛʝʥʘ ʧʨʦʷʚʠʣ ʭʠʤʠʯʝ-

ʩʢʠʡ ʧʨʝʧʘʨʘʪ ʉʠʩʪʠʚʘ. ɼʨʫʛʠʝ ʧʨʝʧʘʨʘʪʳ ʩʥʠʞʘʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ 95,0 ï 98,6 %. 

ʇʦʢʘʟʘʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʟʘʨʘʞʝʥʠʷ ʩʝʤʷʥ ʧʰʝʥʠʮʳ ʜʣʷ ʦʮʝʥʢʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. 

Abstract 

The effect of the fungicides Maxim, Sistiva and Fundazol on the pathogen of winter wheat smut bunt (Tilletia 

caries (DC) Tul) was studied. The experiments were conducted in the field, on an artificial  infectious background. 

The greatest (100%) effectiveness against this pathogen was shown by the chemical preparate Sistiva. Other prep-

arations reduced the prevalence of the disease by 95,0 ï 98,6 %. The expediency of using the method of artificial  

infection of wheat seeds to assess the biological effectiveness of chemical preparations is shown. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʪʚʸʨʜʘʷ ʛʦʣʦʚʥʷ, ʬʫʥʛʠʮʠʜʳ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʠʩ-

ʢʫʩʩʪʚʝʥʥʳʡ ʠʥʬʝʢʮʠʦʥʥʳʡ ʬʦʥ. 

Key words: winter wheat, smut bunt, fungicides, biological efficiency, artificial  infectious background. 

 

ʊʚʸʨʜʘʷ ʛʦʣʦʚʥʷ ʧʰʝʥʠʮʳ ʚʩʪʨʝʯʘʝʪʩʷ ʧʦʚʩʝ-

ʤʝʩʪʥʦ. ʆʥʘ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʩʝʨʴʸʟʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʵʪʦʡ ʢʫʣʴʪʫʨʳ. ʉʠʣʴʥʦʝ ʧʦʨʘʞʝʥʠʝ 

ʪʚʸʨʜʦʡ ʛʦʣʦʚʥʸʡ ʧʨʠʚʦʜʠʪ ʢ ʚʳʩʦʢʠʤ ʧʦʪʝʨʷʤ 

ʫʨʦʞʘʷ. ɺ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʸʤʥʦʤ ʨʝʛʠʦʥʝ 

ʩʪʨʘʥʳ ʙʦʣʝʝ ʚʩʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚʠʜ Tilletia caries 

(DC) Tul. (ʩʠʥ. Tilletia tritici  Wint.) [1, c. 432 ï 435]. 

ʇʨʦʷʚʣʝʥʠʝ ʙʦʣʝʟʥʠ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʪʦʣʴʢʦ ʚ ʩʘ-

ʤʦʤ ʥʘʯʘʣʝ ʩʪʘʜʠʠ ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ ʟʝʨʥʘ. ʇʦʨʘ-

ʞʝʥʥʳʝ ʢʦʣʦʩʴʷ ʥʝʤʥʦʛʦ ʩʧʣʶʩʥʫʪʳ, ʢʦʣʦʩʦʚʳʝ 

ʯʝʰʫʡʢʠ ʨʘʟʜʚʠʥʫʪʳ, ʦʪʣʠʯʘʶʪʩʷ ʠʥʪʝʥʩʠʚʥʦ-ʟʝ-

ʣʝʥʳʤ ʮʚʝʪʦʤ, ʩ ʩʠʥʠʤ ʦʪʪʝʥʢʦʤ. ʈʘʟʜʘʚʣʠʚʘʥʠʝ 

ʪʘʢʦʛʦ ʢʦʣʦʩʘ ʧʨʠʚʦʜʠʪ ʢ ʚʳʜʝʣʝʥʠʶ ʚʤʝʩʪʦ çʤʦ-

ʣʦʯʢʘè ʩʝʨʦʚʘʪʦʡ ʞʠʜʢʦʩʪʠ, ʠʟʜʘʶʱʝʡ ʟʘʧʘʭ ʩʝʣʝ-

ʜʦʯʥʦʛʦ ʨʘʩʩʦʣʘ (ʪʨʠʤʝʪʠʣʘʤʠʥʘ). ɺ ʩʪʘʜʠʠ ʧʦʣʥʦʡ 

ʩʧʝʣʦʩʪʠ ʨʘʟʥʠʮʘ ʚ ʦʢʨʘʩʢʝ ʟʜʦʨʦʚʳʭ ʠ ʙʦʣʴʥʳʭ ʢʦ-

ʣʦʩʢʦʚ ʧʦʯʪʠ ʥʝʨʘʟʣʠʯʠʤʘ. ʅʦ ʚʥʫʪʨʠ ʙʦʣʴʥʦʛʦ ʢʦ-

ʣʦʩʘ ʥʘʭʦʜʷʪʩʷ ʪʝʤʥʳʝ, ʦʢʨʫʛʣʳʝ, ʦʙʨʘʟʦʚʘʥʠʷ ï 

ʛʦʣʦʚʥʝʚʳʝ ʩʦʨʫʩʳ. ʆʥʠ ʭʨʫʧʢʠʝ, ʣʝʛʢʦ ʣʦʤʘʶʪʩʷ 

ʠ ʩʦʩʪʦʷʪ ʠʟ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʤʝʣʢʠʭ ʪʝʣʠʦʩʧʦʨ, ʢʦ-

ʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʯʝʨʥʫʶ ʤʘʩʩʫ. ɻʦʣʦʚʥʝʚʳʝ ʩʦʨʫʩʳ 

ʣʝʛʢʠʝ, ʟʥʘʯʠʪʝʣʴʥʦ ʣʝʛʯʝ ʟʝʨʥʘ, ʧʦʵʪʦʤʫ ʙʦʣʴʥʳʝ 

ʢʦʣʦʩʴʷ ʚ ʩʪʘʜʠʠ ʚʦʩʢʦʚʦʡ ʠ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ ʦʩʪʘ-

ʶʪʩʷ ʧʨʷʤʦʩʪʦʷʯʠʤʠ. [3, ʩ. 6-8]. ɼʣʷ ʢʦʥʪʨʦʣʷ ʨʘʟ-

ʚʠʪʠʷ ʚʦʟʙʫʜʠʪʝʣʷ ʪʚʸʨʜʦʡ ʛʦʣʦʚʥʠ ʜʦʩʪʘʪʦʯʥʦ ʦʙ-

ʨʘʙʘʪʳʚʘʪʴ ʩʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ ʩʧʝʮʠʘʣʴʥʳʤʠ ʭʠ-

ʤʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. ʆʥʠ ʠʥʛʠʙʠʨʫʶʪ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʮʠʢʣ ʛʨʠʙʘ, ʯʪʦ ʧʨʠ-

ʚʦʜʠʪ ʢ ʛʠʙʝʣʠ ʧʘʪʦʛʝʥʘ. ʅʦ ʥʝ ʚʩʝ ʦʥʠ ʩʧʦʩʦʙʥʳ ʚ 

ʦʜʠʥʘʢʦʚʦʡ ʩʪʝʧʝʥʠ ʧʦʜʘʚʣʷʪʴ ʨʘʟʚʠʪʠʝ ʛʨʠʙʘ. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ, ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʥʫʞʥʳ ʧʨʝʧʘʨʘʪʳ, ʩʧʦʩʦʙʥʳʝ ʧʦʣʥʦʩʪʴʶ 

ʦʟʜʦʨʘʚʣʠʚʘʪʴ ʨʘʩʪʝʥʠʷ ʧʰʝʥʠʮʳ ʦʪ ʵʪʦʛʦ ʧʘʪʦ-

ʛʝʥʘ. ʈʘʥʝʝ ʧʨʦʚʝʜʸʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʪʦʣʴʢʦ ʚ ʫʩʣʦʚʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʬʝʢʮʠʦʥ-

ʥʦʛʦ ʬʦʥʘ ʚʦʟʤʦʞʥʦ ʪʦʯʥʦ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʬʫʥʛʠʮʠʜʦʚ ʧʨʦʪʠʚ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ [2, c. 23-24]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʦ ʧʨʦ-

ʚʝʜʝʥʠʠ ʩʢʨʠʥʠʥʛʘ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʜʝʡʩʪʚʝʥʥʳʭ. ʎʝʣʴʶ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʘ ʦʮʝʥʢʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʧʨʦʪʨʘʚʠʪʝʣʝʡ ʩʝʤʷʥ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʨʘʟʚʠʪʠʷ ʚʦʟʙʫʜʠʪʝʣʷ ʪʚʸʨʜʦʡ ʛʦʣʦʚʥʠ 

ʧʰʝʥʠʮʳ.  

ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦ-

ʚʘʣʩʷ ʩʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ 

ʄʠʨʦʥʦʚʩʢʘʷ 808. ʉʝʤʝʥʘ ʧʰʝʥʠʮʳ ʟʘʨʘʞʘʣʠ ʪʝ-

ʣʠʦʩʧʦʨʘʤʠ ʚʦʟʙʫʜʠʪʝʣʷ ʪʚʸʨʜʦʡ ʛʦʣʦʚʥʠ (Tilletia 

caries Tul.) ʠʟ ʨʘʩʯʝʪʘ 2 ʛʨʘʤʤʘ ʩʧʦʨ ʥʘ 100 ʛʨʘʤʤ 

ʩʝʤʷʥ [4, 46 ʩ.]. ɿʘʪʝʤ ʠʭ ʦʙʨʘʙʘʪʳʚʘʣʠ ʭʠʤʠʯʝ-

ʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. ɺ ʢʦʥʪʨʦʣʝ ʩʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ 

ʙʳʣ ʙʝʟ ʦʙʨʘʙʦʪʢʠ. ʏʝʨʝʟ ʦʜʥʠ-ʜʚʦʝ ʩʫʪʦʢ ʩʝʤʝʥʘ 

ʚʳʩʝʚʘʣʠ ʥʘ ʜʝʣʷʥʢʘʭ. ʇʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 0,3 ʤ2, ʧʦ-
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ʚʪʦʨʥʦʩʪʴ ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ. ʇʦ ʜʦʩʪʠʞʝʥʠʶ ʨʘʩʪʝ-

ʥʠʷʤʠ ʧʰʝʥʠʮʳ ʬʘʟʳ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʠʭ ʫʙʠ-

ʨʘʣʠ ʩ ʜʝʣʷʥʦʢ ʠ ʦʧʨʝʜʝʣʷʣʠ ʢʦʣʠʯʝʩʪʚʦ ʟʜʦʨʦʚʳʭ 

ʠ ʙʦʣʴʥʳʭ ʢʦʣʦʩʴʝʚ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʟʘʙʦʣʝʚʘ-

ʥʠʷ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʳʪʳʚʘʝ-

ʤʳʭ ʧʨʝʧʘʨʘʪʦʚ ʨʘʩʩʯʠʪʳʚʘʣʠ ʩʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠ-

ʥʷʪʳʤ ʬʦʨʤʫʣʘʤ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʧʳʪʘʥʠʝ 

ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʦʡ ʠʥʬʝʢʮʠʦʥʥʦʡ 

ʥʘʛʨʫʟʢʝ (0,1 ï 0,15 ʛ ʩʧʦʨ ʥʘ 100 ʛ ʩʝʤʷʥ) ʥʝ ʧʦʟʚʦ-

ʣʠʣʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʬʫʥʛʠʮʠʜʳ ʧʦ ʫʨʦʚʥʶ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ. ɺʩʝ ʬʫʥʛʠʮʠʜʳ ʧʦʣʥʦʩʪʴʶ ʠʥʛʠʙʠʨʦ-

ʚʘʣʠ ʨʘʟʚʠʪʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʙʳʣʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʩʜʝʣʘʪʴ ʢʘʢʠʝ ï ʣʠʙʦ ʚʳ-

ʚʦʜʳ ʦ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʨʝʜʩʪʚʘ. ʇʦ 

ʵʪʦʡ ʧʨʠʯʠʥʝ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚ-

ʥʳʭ ʬʫʥʛʠʮʠʜʦʚ ʧʨʠʤʝʥʷʣʩʷ ʜʦʩʪʘʪʦʯʥʦ ʞʝʩʪʢʠʡ 

ʠʥʬʝʢʮʠʦʥʥʳʡ ʬʦʥ ʩ ʥʘʛʨʫʟʢʦʡ 2 ʛ ʩʧʦʨ ʥʘ 100 ʛ 

ʩʝʤʷʥ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʚ ʢʦʥʪʨʦʣʝ ʧʦʨʘʞʝʥʠʝ ʨʘʩʪʝʥʠʡ ʦʟʠʤʦʡ ʧʰʝ-

ʥʠʮʳ ʚʦʟʙʫʜʠʪʝʣʝʤ ʪʚʸʨʜʦʡ ʛʦʣʦʚʥʠ ʩʦʩʪʘʚʠʣʦ 31,7 

% (ʪʘʙʣʠʮʘ). ɺ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ɻ ʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚʘ-

ʨʴʠʨʦʚʘʣʩʷ ʦʪ 0,0 ʜʦ 1,6 %. ʀʟ ʪʨʸʭ ʠʩʧʳʪʳʚʘʝʤʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʪʦʣʴʢʦ ʬʫʥʛʠʮʠʜ ʉʠʩʪʠʚʘ ʧʦʣʥʦʩʪʴʶ 

(100%) ʠʥʛʠʙʠʨʦʚʘʣ ʨʘʟʚʠʪʠʝ ʧʘʪʦʛʝʥʘ. ɹʠʦʣʦʛʠʯʝ-

ʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ʄʘʢʩʠʤ ʩʦʩʪʘʚʠʣʘ 

98,6 %. ʌʫʥʛʠʮʠʜ ʌʫʥʜʘʟʦʣ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ 

ʙʳʣ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ï 95,0 %. 

ʊʘʙʣʠʮʘ 

ɺʣʠʷʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʨʘʟʚʠʪʠʝ ʚʦʟʙʫʜʠʪʝʣʷ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 

(ʩʦʨʪ ʄʠʨʦʥʦʚʩʢʘʷ 808)  

ɺʘʨʠʘʥʪ ʦʧʳʪʘ ʇʦʨʘʞʝʥʠʝ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʝʡ, % ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, % 

ʂʦʥʪʨʦʣʴ 31,7 - 

ʌʫʥʜʘʟʦʣ ʉʇ, 3 ʢʛ/ʪ 1,6 95,0 

ʄʘʢʩʠʤ ʂʉ, 2 ʣ/ʪ 0,5 98,6 

ʉʠʩʪʠʚʘ ʂʉ, 1,5 ʣ/ʪ 0,0 100,0 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʫʩʣʦʚʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥ-

ʬʝʢʮʠʦʥʥʦʛʦ ʬʦʥʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʙʠʦʣʦʛʠ-

ʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʪʨʘʚʠʪʝʣʝʡ ʩʝʤʷʥ ʚ ʦʪ-

ʥʦʱʝʥʠʠ ʚʦʟʙʫʜʠʪʝʣʷ ʪʚʸʨʜʦʡ ʛʦʣʦʚʥʠ ʧʰʝʥʠʮʳ. 

ɺʳʷʚʣʝʥ ʥʘʠʙʦʣʝʝ ʜʝʡʩʪʚʝʥʥʳʡ ʧʨʝʧʘʨʘʪ ʉʠʩʪʠʚʘ, 

ʧʦʣʥʦʩʪʴʶ (ʥʘ 100 %) ʠʥʛʠʙʠʨʫʶʱʠʡ ʨʘʟʚʠʪʠʝ ʧʘ-

ʪʦʛʝʥʘ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʚ ʧʨʘʢʪʠʢʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʨʠ ʚʳʙʦʨʝ 

ʩʨʝʜʩʪʚ ʜʣʷ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʧʰʝʥʠʮʳ ʦʪ ʛʦʣʦʚʥʸ-

ʚʦʡ ʠʥʬʝʢʮʠʠ.  
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ʩʢʦʡ ʟʦʥʳ. 

Abstract 

The work presents research on the study of varieties and hybrids of melon in the conditions of the Anapo-

Taman zone. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʳʥʷ, ʃʘʜʘ, ɸʣʪʳʥ F1, ɸʥʘʥʘʩ F1, Melon A-plus 250GM F1, Melon ML 434 F1.  

Keywords: melon, Lada, Altyn F1, Pineapple F1, Melon A-plus 250GM F1, Melon ML 434 F1. 

 

ʉʦʨʪʘ ʢʫʣʴʪʫʨʥʳʭ ʬʦʨʤ ʜʳʥʠ ʦʪʣʠʯʘʶʪʩʷ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʠ ʜʣʠʥʝ ʧʣʝʪʝʡ (ʩʪʝʙ-

ʣʝʡ), ʨʘʟʤʝʨʫ ʠ ʬʦʨʤʝ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ, ʩʪʨʦʝ-

ʥʠ ʁʞʝʥʩʢʠʭ ʮʚʝʪʢʦʚ. ʇʣʦʜʳ ʠʭ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟ-

ʣʠʯʥʦʡ ʚʝʣʠʯʠʥʳ, ʤʘʩʩʳ, ʬʦʨʤʳ, ʦʢʨʘʩʢʠ ʠ ʨʠ-

ʩʫʥʢʘ (ʪʝʤʥʳʝ ʧʦʣʦʩʳ, ʣʝʥʪʦʯʢʠ ʠ ʧʷʪʥʘ), ʠʤʝʪʴ 

ʥʝʦʜʠʥʘʢʦʚʫʶ ʧʦʚʝʨʭʥʦʩʪʴ (ʛʣʘʜʢʫʶ, ʩʝʛʤʝʥʪʠʨʦ-

ʚʘʥʥʫʶ ʠʣʠ ʤʦʨʱʠʥʠʩʪʫʶ). ɺʘʞʥʳʤ ʩʦʨʪʦʚʳʤ 

ʧʨʠʟʥʘʢʦʤ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʠ ʭʘʨʘʢʪʝʨ ʩʝʪʢʠ, ʢʦ-

ʪʦʨʘʷ ʤʦʞʝʪ ʧʦʢʨʳʚʘʪʴ ʚʝʩʴ ʧʣʦʜ ʠʣʠ ʪʦʣʴʢʦ ʯʘʩʪʴ 

ʝʛʦ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʤʷʛʢʦ ʤʷʢʦʪʥʳʭ ʣʝʪʥʠʭ ʩʦʨʪʦʚ 

ʧʣʦʜ ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʧʣʦʜʦʥʦʞʢʠ; ʫ ʦʩʝʥʥʠʭ ʠ ʟʠʤ-

ʥʠʭ ʩʦʨʪʦʚ ʥʝ ʦʪʜʝʣʷʝʪʩʷ. ʉʦʨʪʘ ʨʘʟʣʠʯʘʶʪʩʷ ʪʘʢʞʝ 

ʧʦ ʩʢʣʦʥʥʦʩʪʠ ʢ ʨʘʩʪʨʝʩʢʠʚʘʥʠʶ ʧʣʦʜʦʚ. 

ʂʦʨʘ ʧʣʦʜʘ ʤʦʞʝʪ ʙʳʪʴ ʥʝʦʜʠʥʘʢʦʚʦʡ ʪʦʣ-

ʱʠʥʳ, ʪʚʝʨʜʦʡ ʠʣʠ ʤʷʛʢʦʡ. ʄʷʢʦʪʴ ʙʳʚʘʝʪ ʨʘʟʣʠʯ-

ʥʦʡ ʦʢʨʘʩʢʠ ʠ ʪʦʣʱʠʥʳ: ʩʦʯʥʦʡ ʠʣʠ ʧʝʩʦʯʥʦʡ, 

ʧʣʦʪʥʦʡ, ʭʨʫʩʪʷʱʝʡ, ʨʳʭʣʦʡ, ʪʘʶʱʝʡ ʠʣʠ ʨʘʩʩʳʧ-

ʯʘʪʦʡ. ʈʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʩʣʘ-ʜʦʩʪʠ: ʥʝʞʥʦʡ ʠʣʠ 

ʛʨʫʙʦʚʦʣʦʢʥʠʩʪʦʡ. ʉ ʘʨʦʤʘʪʦʤ ʠʣʠ ʙʝʟ ʥʝʛʦ. ʉ ʧʨʠ-

ʚʢʫʩʦʤ: ʜʳʥʥʳʡ, ʛʨʫʰʝʚʳʡ, ʚʘʥʠʣʴʥʳʡ, ʪʨʘʚʷʥʠ-

ʩʪʳʡ ʠ ʜʨ.  

ʉʤʝʥʥʦʝ ʛʥʝʟʜʦ (ʚʥʫʪʨʝʥʥʷʷ ʧʦʣʦʩʪʴ) ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ ʤʦʞʝʪ ʙʳʪʴ ʥʝʦʜʠʥʘʢʦʚʦʡ ʚʝʣʠ-

ʯʠʥʳ; ʧʣʘʮʝʥʪʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʠ ʛʥʝʟʜʝ, ʙʳʚʘʶʪ ʩʫ-

ʭʠʤʠ ʠʣʠ ʚʣʘʞʥʳʤʠ, ʯʠʩʣʦ ʠʭ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯ-

ʥʳʤ. ʉʝʤʝʥʘ ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʜʳʥʠ ʦʪʣʠʯʘʶʪʩʷ ʧʦ 

ʚʝʣʠʯʠʥʝ, ʤʘʩʩʝ, ʬʦʨʤʝ ʠ ʦʢʨʘʩʢʝ.  

ʇʦ ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʨʪʘ ʜʳʥʠ ʧʦʜʨʘʟ-

ʜʝʣʷʶʪ ʥʘ: ʣʝʪʥʠʝ (ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʫʧʦʪʨʝʙ-

ʣʝʥʠʷ ʚ ʧʠʱʫ ʣʝʪʦʤ), ʦʩʝʥʥʠʝ (ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ 

ʣʝʪʥʝ-ʦʩʝʥʥʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ) ʠ ʟʠʤʥʠʝ (ʧʦʟʜʥʦ ʩʦ-

ʟʨʝʚʘʶʱʠʝ ʩʦʨʪʘ ï ʜʣʷ ʟʠʤʥʝʛʦ ʭʨʘʥʝʥʠʷ). 

ʉʦʨʪʘ ʨʘʟʣʠʯʘʶʪʩʷ ʥ ʧʦ ʜʨʫʛʠʤ ʭʦʟʷʡʩʪʚʝʥ-

ʥʳʤ ʧʨʠʟʥʘʢʘʤ: ʫʨʦʞʘʡʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʪʝʤ 

ʠʣʠ ʠʥʳʤ ʙʦʣʝʟʥʷʤ, ʣʝʞʢʦʩʪʠ ʠ ʪʨʘʥʩʧʦʨʪʘʙʝʣʴʥʦ-

ʩʪʠ. ʇʦʵʪʦʤʫ ʩʦʨʪʦʠʟʫʯʝʥʠʝ ʣʶʙʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [1, ʉ. 455-456; 2, ʉ. 19; 3, ʉ. 65-69; 

4, ʉ. 70-74; 5, ʉ. 48-56]. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʥʘʤʠ ʙʳʣʠ ʧʨʦʚʝ-

ʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʩʦʨʪʦʚ ʜʳʥʠ ʚ ʊʝ-

ʤʨʶʢʩʢʦʤ ʨʘʡʦʥʝ. ʋʯʝʪʳ ʠ ʥʘʙʣʶʜʝʥʠʷ ʦʩʫʱʝʩʪʚ-

ʣʷʣʠʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ. ɸʛʨʦʪʝʭʥʠʢʘ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʧʨʠʥʷʪʦʡ ʜʣʷ ʜʘʥʥʦʡ ʟʦʥʳ ʠ ʢʫʣʴ-

ʪʫʨʳ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʪʠʧʠʯʥʳʤʠ ʜʣʷ ɸʥʘʧʦ-ʊʘʤʘʥ-

ʩʢʦʡ ʟʦʥʳ ʠ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. ʇʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʯʝʨʥʦʟʝʤʘʤʠ ʩʣʘʙʦʛʫʤʫʩʥʳʤʠ ʤʦʱʥʳʤʠ ʚʳ-

ʱʝʣʦʯʝʥʥʳʤʠ.  

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʩʦʨʪ ʜʳʥʠ 

ʃʘʜʘ (st) ʠ ʛʠʙʨʠʜʳ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ɸʣʪʳʥ F1, 

ɸʥʘʥʘʩ F1, Melon A-plus 250GM F1, Melon ML 434 

F1 (ʨʠʩʫʥʢʠ 1-5). ʉʭʝʤʘ ʧʦʩʝʚʘ: 140 Ĭ 70 ʩʤ. 

 

 

 

 
ʈʠʩʫʥʦʢ 1 ʉʦʨʪ ʜʳʥʠ ʃʘʜʘ ʈʠʩʫʥʦʢ 2 ʉʦʨʪ ʜʳʥʠ ɸʥʘʥʘʩ F1 

  
ʈʠʩʫʥʦʢ 3 ʉʦʨʪ ʜʳʥʠ ɸʣʪʳʥ F1 ʈʠʩʫʥʦʢ 4 ʉʦʨʪ ʜʳʥʠ Melon ML 434 F1 
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ʈʠʩʫʥʦʢ 5 ʉʦʨʪ ʜʳʥʠ Melon A-plus 250GM F1 

 

ɼʳʥʷ ʩʦʨʪʘ ʃʘʜʘ ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʧʦʣʦ-

ʞʠʪʝʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʧʣʦʜʦʚ, ʥʝʧʨʠʭʦʪʣʠʚʦʩʪʴ ʨʘʩʪʝʥʠʷ, 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʦʪʣʠʯʥʳʡ ʚʢʫʩ ʠ 

ʜʦʣʛʠʡ ʩʨʦʢ ʭʨʘʥʝʥʠʷ, ʜʳʥʴʢʠ ʥʝ ʨʘʩʪʨʝʩʢʠʚʘʶʪʩʷ. 

ɼʳʥʷ ʛʠʙʨʠʜ ɸʣʪʳʥ. ɽʝ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 

ʤʦʞʝʪ ʜʣʠʪʩʷ ʧʨʠʤʝʨʥʦ ʦʢʦʣʦ 60-65 ʜʥʝʡ, ʩʯʠʪʘʷ ʩ 

ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʚʩʭʦʜʦʚ ʠ ʜʦ ʧʝʨʚʦʛʦ 

ʧʣʦʜʦʥʦʰʝʥʠʷ. ʊʘʢʦʡ ʛʠʙʨʠʜ ʨʘʩʪʝʪ ʜʦʩʪʘʪʦʯʥʦ 

ʢʨʫʧʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʤʘʩʩʦʡ ʛʜʝ-ʪʦ 

ʜʦ 6 ʢʛ. ʌʦʨʤʘ ʜʳʥʠ ʦʚʘʣʴʥʘʷ, ʝʝ ʢʦʞʫʨʘ ʦʢʨʘʰʝʥʘ 

ʚ ̫ ʨʢʦ-ʞʝʣʪʳʡ ʮʚʝʪ ʠ ʧʦʢʨʳʪʘ ʤʝʣʢʦʡ ʩʝʪʴʶ, ʥʦ ʚʦʪ 

ʰʚʦʚ ʫ ʥʝʝ ʥʝʪ. ʄʷʢʦʪʴ ʧʣʦʜʦʚ ʙʝʣʦʛʦ ʮʚʝʪʘ, ʦʯʝʥʴ 

ʩʦʯʥʘʷ ʠ ʘʨʦʤʘʪʥʘʷ, ʘ ʥʘ ʚʢʫʩ ʦʥʘ ʩʣʘʜʝʥʴʢʘʷ ʠ ʥʝ-

ʚʝʨʦʷʪʥʦ ʚʢʫʩʥʘʷ. ɺʥʫʪʨʠ ʥʘʭʦʜʠʪʩʷ ʤʘʣʝʥʴʢʘʷ ʩʝ-

ʤʝʥʥʘʷ ʢʦʨʦʙʢʘ, ʯʪʦ ʜʘʝʪ ʥʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʣʘ-

ʜʠʪʩʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʢʫʩʥʦʡ ʤʷʢʦʪʠ. 

ʉʨʝʜʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʵʪʦʛʦ ʛʠʙʨʠʜʥʦʛʦ 

ʚʠʜʘ, ʦʪʤʝʯʘʝʪʩʷ ʭʦʨʦʰʘʷ ʩʪʦʡʢʦʩʪʴ ʢ ʤʫʯʥʠʩʪʦʡ 

ʨʦʩʝ, ʘ ʝʱʝ ʢ ʬʫʟʘʨʠʦʟʫ. ɼʳʥʷ ɸʣʪʳʥ ʦʯʝʥʴ ʚʢʫʩʥʘʷ 

ʠ ʧʦʜʦʡʜʝʪ ʜʣʷ ʣʶʙʦʛʦ, ɺʘʤʠ ʧʨʠʜʫʤʘʥʥʦʛʦ, 

ʙʣʶʜʘ, ʘ ʢʨʦʤʝ ʪʦʛʦ ʥʝʶ ʤʦʞʥʦ ʥʘʩʣʘʜʠʪʩʷ ʠ ʚ ʩʚʝ-

ʞʝʤ ʚʠʜʝ, ʧʨʦʩʪʦ ʥʘʨʝʟʘʚ ʜʦʣʴʢʘʤʠ. 

ɼʳʥʷ ʛʠʙʨʠʜ ɸʥʘʥʘʩ F1 ï ʛʠʙʨʠʜ ʛʦʣʣʘʥʜʩʢʦʡ 

ʩʝʣʝʢʮʠʠ, ʩʦʟʜʘʥʥʳʡ ʫʯʸʥʳʤʠ-ʩʝʣʝʢʮʠʦʥʝʨʘʤʠ ʚ 

90-ʝ ʛʛ. ʍʍ ʩʪʦʣʝʪʠʷ. ɸʥʘʥʘʩ F1 ʦʪʣʠʯʘʝʪʩʷ ʦʪʤʝʥ-

ʥʳʤʠ ʚʢʫʩʦʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʇʣʦʜ ʩʣʘʜʢʠʡ, 

çʪʘʝʪè ʚʦ ʨʪʫ, ʠʤʝʝʪ ʣʸʛʢʠʡ ʘʨʦʤʘʪ ʘʥʘʥʘʩʘ. 

ɻʠʙʨʠʜʳ ʜʳʥʠ Melon A-plus 250GM F1 ʠ Melon 

ML 434 F1 ʦʪ ʢʦʤʧʘʥʠʠ ʈʘʡʢ ʎʚʘʘʥ. ɼʣʷ ʚʳʨʘʱʠʚʘ-

ʥʠʷ ʚ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ, ʘ ʪʘʢʞʝ ʚʝʩʥʦʡ ʚ ʧʣʝʥʦʯʥʳʭ 

ʪʝʧʣʠʮʘʭ ʠ ʪʫʥʥʝʣʷʭ. ʆʯʝʥʴ ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ 

ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʡ ʘʛʨʦʪʝʭʥʠʢʝ. ʇʨʦʯʥʘʷ, ʚ ʩʝʪʢʫ ʢʦ-

ʞʫʨʘ ʠ ʙʝʣʘʷ ʩʦʯʥʘʷ ʤʷʢʦʪʴ. ʀʟʫʤʠʪʝʣʴʥʳʡ ʚʢʫʩ, 

ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʩʘʭʘʨʦʚ. ɺʦʟʤʦʞ-

ʥʦʩʪʴ ʭʨʘʥʝʥʠʷ ʜʦ 3-ʭ ʤʝʩʷʮʝʚ. ʀʜʝʘʣʴʥʦ ʪʨʘʥʩʧʦʨ-

ʪʘʙʝʣʴʥʘ.  

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤ  rʚʳʩʝʚʘʣʠ ʩʦʨʪʘ ʠ 

ʛʠʙʨʠʜʳ ʜʳʥʠ 16 ʤʘʷ (ʪʘʙʣʠʮʘ 1). ɺʩʭʦʜʳ ʧʦʷʚʠ-

ʣʠʩʴ ʫ ʩʦʨʪʘ ʃʘʜʘ ï 24 ʤʘʷ, ʫ ʛʠʙʨʠʜʦʚ ɸʥʘʥʘʩ F1 ʠ 

ɸʣʪʳʥ F1, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 25 ʠ 26 ʤʘʷ ʠ ʧʦʟʞʝ ʚʩʝʭ 

ʧʦʷʚʠʣʠʩʴ ʚʩʭʦʜʳ ʫ ʛʠʙʨʠʜʘ ʛʠʙʨʠʜʦʚ Melon A-plus 

250GM F1 ʠ Melon ML 434 F1. ʎʚʝʪʝʥʠʝ ʥʘʩʪʫʧʠʣʦ 

ʩ ʪʝʤ ʞʝ ʠʥʪʝʨʚʘʣʦʤ. ʂ ʧʝʨʚʦʤʫ ʩʙʦʨʫ ʨʘʥʴʰʝ ʚʩʝʭ 

ʙʳʣʠ ʛʦʪʦʚʳ ʧʣʦʜʳ ʜʳʥʠ ʩʦʨʪʘ ʃʘʜʘ ï 14 ʘʚʛʫʩʪʘ, 

ʜʘʣʝʝ ʛʠʙʨʠʜʦʚ ɸʥʘʥʘʩ F1 ʠ ɸʣʪʳʥ F1, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, 16 ʠ 18 ʘʚʛʫʩʪʘ ʠ ʧʦʟʞʝ ʚʩʝʭ ʩʦʟʨʝʣʠ 

ʧʣʦʜʳ ʫ ʛʠʙʨʠʜʦʚ Melon A-plus 250GM F1 ʠ Melon 

ML 434 F1.  

ʊʘʙʣʠʮʘ 1 

ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʉʦʨʪ ɼʘʪʳ 

ʧʦʩʝʚʘ ʧʦʷʚʣʝʥʠʷ ʚʩʭʦ-

ʜʦʚ 

ʮʚʝʪʝʥʠʝ ʝʜʠʥʠʯʥʦʡ 

ʤʘʩʩʳ 

1-ʦʛʦ 

ʩʙʦʨʘ 

ʧʦʩʣʝʜʥʝʛʦ 

ʩʙʦʨʘ 

ʃʘʜʘ (st) 16.05 24.05 15.06 14.08 23.09 

ɸʣʪʳʥ F1 16.05 26.05 17.06 18.08 23.09 

Ananas F1 16.05 25.05 16.06 16.08 23.09 

Melon A ï plus 250 

GM F1 

16.05 27.05 18.06 22.08 23.09 

Melon ML 434 F1 16.05 27.05 18.06 22.08 23.09 
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ʇʦʩʣʝʜʥʠʡ ʩʙʦʨ ʩʜʝʣʘʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 23 ʩʝʥ-

ʪʷʙʨʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʥʳʝ ʛʠʙʨʠʜʳ ʜʳʥʠ ʚʦʟ-

ʤʦʞʥʦ ʢʫʣʴʪʠʚʠʨʦʚʘʪʴ ʚ ʫʩʣʦʚʠʷʭ ɸʥʘʧʦ-ʊʘʤʘʥ-
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ɸ AGRIBIOLOGICAL INDICATORS OF MELON HYBRID IN THE CONDITIONS OF ANAPO -

TAMAN ZONE  

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ 

ʜʳʥʠ ʚ ʫʩʣʦʚʠʷʭ ɸʥʘʧʦ-ʊʘʤʘʥʩʢʦʡ ʟʦʥʳ. 

Abstract 

The paper presents studies on the agrobiological indicators of melon varieties and hybrids in the Anapo-

Taman zone. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʳʥʷ, ʃʘʜʘ, ɸʣʪʳʥ F1, ɸʥʘʥʘʩ F1, Melon A-plus 250GM F1, Melon ML 434 F1.  

Keywords: melon, Lada, Altyn F1, Pineapple F1, Melon A-plus 250GM F1, Melon ML 434 F1. 

 

ʇʣʦʜ ʜʳʥʠ ʧʦʣʝʟʝʥ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘ-

ʥʠʟʤʘ ï ʨʝʢʦʤʝʥʜʦʚʘʥ ʧʨʠ ʘʥʝʤʠʠ, ʤʘʣʦʢʨʦʚʠʠ, 

ʭʨʦʥʠʯʝʩʢʠʭ ʥʝʜʫʛʘʭ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ, 

ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʪʫʙʝʨʢʫʣʝʟʝ, ʧʦʜʘʛʨʝ, 

ʨʝʚʤʘʪʠʟʤʝ, ʧʨʦʙʣʝʤʘʭ ʩ ʩʝʨʜʮʝʤ ʠ ʩʦʩʫʜʘʤʠ.  

ɼʳʥʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʈʦʩʩʠʠ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʚ ʶʞʥʳʭ ʩʪʝʧʷʭ ʇʦ-ʚʦʣʞʴʷ, ʥʘ ʉʝʚʝʨʥʦʤ 

ʂʘʚʢʘʟʝ, ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ. ɺ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ 

ʜʳʥʷ ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʚ ɿʘʢʘʚʢʘʟʴʝ, ʮʝʥʪʨʘʣʴʥʦʡ ʯʝʨ-

ʥʦʟʝʤʥʦʡ ʟʦʥʝ, ʖʛʦ-ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʧʦʜ ʄʦʩʢ-

ʚʦʡ, ʚ ʂʠʨʦʚʩʢʦʡ ʠ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʷʭ. ɺ ʧʘʨ-

ʥʠʢʘʭ ʢʫʣʴʪʫʨʘ ʝʝ ʧʨʦʜʚʠʛʘʝʪʩʷ ʝʱʝ ʩʝʚʝʨʥʝʝ. ɺ ʙʦ-

ʣʝʝ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ ʜʳʥʶ ʚʳʨʘʱʠʚʘʶʪ ʚ 

ʧʘʨʥʠʢʘʭ, ʘ ʠʥʦʛʜʘ ʠ ʚ ʪʝʧʣʠʮʘʭ. 

ʉʢʦʨʦʩʧʝʣʳʝ ʢʫʣʴʪʫʨʥʳʝ ʜʳʥʠ ʧʦʯʪʠ ʚʦ ʚʩʝʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠ ʦʙʦʩʦʙʣʝʥʥʳʭ ʨʘʡʦʥʘʭ ʬʦʨʤʠʨʫ-

ʶʪʩʷ ʢʘʢ ʦʩʦʙʳʝ ʘʛʨʦʵʢʦʪʠʧʳ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ 

ʩʨʝʜʥʝʩʧʝʣʳʭ ʠ ʪʝʤ ʙʦʣʝʝ ʧʦʟʜʥʝʩʧʝʣʳʭ ʜʳʥʴ ʧʦ 

ʭʘʨʘʢʪʝʨʫ ʤʷʢʦʪʠ, ʪʚʝʨʜʦʩʪʠ ʢʦʨʳ, ʜʣʠʥʝ ʚʝʛʝʪʘʮʠ-

ʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʭʘʨʘʢʪʝʨʫ ʧʨʝʚʨʘʱʝʥʠʷ ʩʘʭʘʨʦʚ ʠ 

ʮʝʣʦʤʫ ʨʷʜʫ ʜʨʫʛʠʭ ʧʨʠʟʥʘʢʦʚ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ 

ʪʘʢʠʭ ʵʢʦʪʠʧʦʚ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ 

ʚʠʜʘ ʜʳʥʠ [1, ʉ. 455-456]. 

ʂʫʣʴʪʫʨʥʳʝ ʜʳʥʠ ʪʘʢʞʝ ʧʨʦʷʚʣʷʶʪ ʩʠʣʴʥʫʶ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʤʝʩʪʘ ʠʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. ɽʚʨʦʧʝʡʩʢʠʝ ʜʳʥʠ ʦʪʣʠʯʘ-

ʶʪʩʷ ʦʪ ʩʨʝʜʥʝʘʟʠʘʪʩʢʠʭ ʠ ʤʘʣʦʘʟʠʘʪʩʢʠʭ ʧʦ ʣʠʩʪʦ-

ʚʦʡ ʧʣʘʩʪʠʥʢʝ, ʢʘʯʝʩʪʚʫ ʤʷʢʦʪʠ ʠ ʤʝʥʴʰʝʡ ʪʨʝʙʦ-

ʚʘʪʝʣʴʥʦʩʪʴʶ ʢ ʪʝʧʣʫ. ʅʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʜʳʥʠ ʚʣʠ-

ʷʝʪ ʩʤʝʥʘ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ ʩʝʟʦʥʘ. ʏʪʦ 

ʚʦʦʙʱʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʦʚʦʱʥʳʭ ʠ ʙʘʭʯʝʚʳʭ ʢʫʣʴ-

ʪʫʨ [2, ʉ. 19; 3, ʉ. 65-69; 4, ʉ. 70-74; 5, ʉ. 48-56]. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʥʘʤʠ ʙʳʣʠ ʧʨʦʚʝ-

ʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʩʦʨʪʦʚ ʜʳʥʠ ʚ ʊʝ-

ʤʨʶʢʩʢʦʤ ʨʘʡʦʥʝ (ɸʥʘʧʦ-ʊʘʤʘʥʩʢʘʷ ʟʦʥʘ ʂʨʘʩʥʦ-

ʜʘʨʩʢʦʛʦ ʢʨʘʷ).  
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ʋʯʝʪʳ ʠ ʥʘʙʣʶʜʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʧʦ ʦʙʱʝ-

ʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ. ɸʛʨʦʪʝʭʥʠʢʘ ʩʦʦʪʚʝʪʩʪʚʦ-

ʚʘʣʘ ʧʨʠʥʷʪʦʡ ʜʣʷ ʜʘʥʥʦʡ ʟʦʥʳ ʠ ʢʫʣʴʪʫʨʳ. ʂʣʠʤʘ-

ʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʙʳʣʠ ʪʠʧʠʯʥʳʤʠ ʜʣʷ ɸʥʘʧʦ-ʊʘʤʘʥʩʢʦʡ ʟʦʥʳ ʠ ʥʝ 

ʦʪʣʠʯʘʣʠʩ ɹ ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʇʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʝʨʥʦʟʝ-

ʤʘʤʠ ʩʣʘʙʦʛʫʤʫʩʥʳʤʠ ʤʦʱʥʳʤʠ ʚʳʱʝʣʦʯʝʥʥʳʤʠ. 

ʃʫʯʰʠʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ ʜʣʷ ʘʥʘʥʘʩʦʚʦʡ ʜʳʥʠ: 

ʨʝʧʯʘʪʳʡ ʣʫʢ; ʨʝʧʘ; ʨʝʜʴʢʘ; ʢʘʧʫʩʪʘ; ʩʚʸʢʣʘ; ʙʦʙʦ-

ʚʳʝ; ʢʫʢʫʨʫʟʘ; ʤʥʦʛʦʣʝʪʥʷʷ ʟʝʣʝʥʴ (ʟʘ ʠʩʢʣʶʯʝ-

ʥʠʝʤ ʧʝʪʨʫʰʢʠ). 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʩʦʨʪ ʜʳʥʠ 

ʃʘʜʘ (st) ʠ ʛʠʙʨʠʜʳ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ɸʣʪʳʥ F1, 

ɸʥʘʥʘʩ F1, Melon A-plus 250GM F1, Melon ML 434 

F1. ʉʭʝʤʘ ʧʦʩʝʚʘ: 140 Ĭ 70 ʩʤ. 

ʉʦʛʣʘʩʥʦ ʥʘʰʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʧʦ ʜʣʠʥʝ 

ʧʣʦʜʘ ʩʪʘʥʜʘʨʪ (ʃʘʜʘ) ʧʨʝʚʟʦʰʣʠ ʛʠʙʨʠʜʳ ɸʣʪʳʥ 

F1 ʠ ɸʥʘʥʘʩ F1 (ʪʘʙʣʠʮʘ 1). ɻʠʙʨʠʜ Melon ML 434 

F1 ʙʳʣ ʥʘ ʫʨʦʚʥʝ ʢʦʥʪʨʦʣʷ, ʛʠʙʨʠʜ Melon A ï plus 

250 GM F1 ʫʩʪʫʧʠʣ ʢʦʥʪʨʦʣʶ. 

ʇʦ ʜʠʘʤʝʪʨʫ ʧʣʦʜʘ ʩʪʘʥʜʘʨʪ (ʃʘʜʘ) ʧʨʝʚʟʦʰʣʠ 

ʛʠʙʨʠʜʳ ɸʣʪʳʥ F1 ʠ Melon ML 434 F1. ɻʠʙʨʠʜ ɸʥʘ-

ʥʘʩ F1ʙʳʣ ʥʘ ʫʨʦʚʥʝ ʢʦʥʪʨʦʣʷ, ʛʠʙʨʠʜ Melon A ï 

plus 250 GM F1 ʫʩʪʫʧʠʣ ʢʦʥʪʨʦʣʶ. 

ʊʘʙʣʠʮʘ 1 

ʈʘʟʤʝʨʳ ʧʣʦʜʦʚ ʜʳʥʠ 

ɻʠʙʨʠʜ, ʩʦʨʪ ɼʣʠʥʘ, ʩʤ  ɼʠʘʤʝʪʨ, ʩʤ 

 ʦʪ ʜʦ ʩʨ ʦʪ ʜʦ ʩʨ 

ʃʘʜʘ (st) 12 22 17 12 17 14.5 

ɸʣʪʳʥ F1 14 24 19 13 19 16.0 

ɸʥʘʥʘʩ F1 17 23 20 13 17 15.0 

Melon A ï plus 250 GM F1 11 16 13 12 16 13.9 

Melon ML 434 F1 13 21 17 13 17 15.2 

ʅʉʈ 05   1   0,7 

 

ʇʦ ʤʘʩʩʝ ʧʣʦʜʘ ʩʪʘʥʜʘʨʪ (ʃʘʜʘ) ʧʨʝʚʟʦʰʣʠ ʛʠ-

ʙʨʠʜʳ ɸʣʪʳʥ F1 ʠ Melon ML 434 F1 (ʪʘʙʣʠʮʘ 2). 

ɻʠʙʨʠʜʳ ɸʥʘʥʘʩ F1 Melon A ï plus 250 GM F1 ʙʳʣʠ 

ʥʘ ʫʨʦʚʥʝ ʢʦʥʪʨʦʣʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘ-

ʪʝʣʷʤ ʠʟʫʯʝʥʥʳʝ ʛʠʙʨʠʜʳ ʜʳʥʠ ʧʨʝʚʟʦʰʣʠ ʩʪʘʥ-

ʜʘʨʪ (ʩʦʨʪ ʃʘʜʘ) ʠ ʧʦʪʦʤʫ ʦʥʠ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʜʣʷ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ɸʥʘʧʦ-ʊʘʤʘʥʩʢʦʡ ʟʦʥʳ 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ (ʊʝʤʨʶʢʩʢʠʡ ʨʘʡʦʥ). ɻʠ-

ʙʨʠʜʳ ɸʥʘʥʘʩ F1 Melon A ï plus 250 GM F1 ʙʳʣʠ 

ʥʘ ʫʨʦʚʥʝ ʢʦʥʪʨʦʣʷ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʭ ʥʝʦʙʭʦ-

ʜʠʤʦ ʝʱʝ ʠʟʫʯʠʪʴ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦʨʪʦʠʩʧʳʪʘ-

ʥʠʠ. 

ʊʘʙʣʠʮʘ 2 

ʂʘʯʝʩʪʚʦ ʧʣʦʜʦʚ ʜʳʥʠ 

ɻʠʙʨʠʜ, ʩʦʨʪ ʄʘʩʩʘ ʧʣʦʜʘ, ʢʛ ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ, % 

 ʦʪ ʜʦ ʩʨ ʦʪ ʜʦ ʩʨ 

ʃʘʜʘ (st) 1640 2300 1970 13 14 13 

ɸʣʪʳʥ F1 2040 2625 2332.5 11 14 12 

ɸʥʘʥʘʩ F1 1905 2230 2067.5 9 10 9.5 

Melon A ï plus 250 GM F1 1735 2145 1940 11 12 11 

Melon ML 434 F1 1745 2545 2145 12 13 12 

ʅʉʈ 05   99   0,7 
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FEATURES OF MANIFESTATION  OF REGENERATIVE  ABILITY  IN VIORIKA  VARIETIES  OF 

GRAPES VARIETIES,  DEPENDING ON THE NUMBER OF EYES LEFT  ON THEM  

 

ɸʥʥʦʪʘʮʠʷ 

ʆʧʠʩʘʥʦ ʚʣʠʷʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʛʣʘʟʢʦʚ, ʦʩʪʘʚʣʝʥʥʳʭ ʥʘ ʧʷʪʠʛʣʘʟʢʦʚʳʭ ʯʝʨʝʥʢʘʭ ʚʠʥʦʛʨʘʜʘ ʥʘ ʧʦʢʘʟʘ-

ʪʝʣʠ ʠʭ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʛʣʘʟʢʦʚ ʦʪ ʦʜʥʦʛʦ ʜʦ ʯʝ-

ʪʳʨʝʭ-ʧʷʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʫʢʦʨʝʥʷʝʤʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʢʦʨʥʝʡ. ʇʦ ʤʥʝʥʠʶ 

ʘʚʪʦʨʦʚ, ʜʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʘʫʢʩʠʥʦʚ, ʢʦʪʦʨʳʝ, ʩʠʥʪʝʟʠʨʫʷʩʴ ʚ 

ʧʦʯʢʘʭ ʟʠʤʫʶʱʠʭ ʛʣʘʟʢʦʚ, ʠʥʜʫʮʠʨʫʶʪ ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʨʥʝʡ. 

Abstract 

The effect of the number of eyes left on five-eyed grape cuttings on the indicators of their regenerative activity 

is described. It was revealed that with an increase in the number of ocelli from one to four to five, an increase in 

rooting and the number of formed roots is observed. According to the authors, this circumstance is associated with 

an increase in the content of auxins, which, synthesized in the kidneys of wintering eyes, induce root formation. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ɺʠʥʦʛʨʘʜ, ʯʝʨʝʥʢʠ, ʟʠʤʫʶʱʠʝ ʛʣʘʟʢʠ, ʘʫʢʩʠʥʳ, ʨʝʛʝʥʝʨʘʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʢʦʨʥʠ. 

Key words. Grapes, cuttings, wintering eyes, auxins, regenerative activity, roots. 

 

ʇʨʦʙʣʝʤʘ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʩʘʜʦʯ-

ʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʠʥʦʛʨʘʜʘ ʠ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʢʘʯʝ-

ʩʪʚʘ ʧʦʩʪʦʷʥʥʦ ʚʦʣʥʫʝʪ ʫʤ rʫʯʝʥʳʭ-ʧʠʪʦʤʥʠʢʦʚʦ-

ʜʦʚ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʫʪʝʡ ʜʦʩʪʠʞʝʥʠʷ ɻ ʪʦʡ 

ʮʝʣʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʦʩʥʦʚ ʢʦʨʥʝʦʙʨʘʟʦʚʘʥʠʷ. ʊʘʢ ʢʘʢ ʢʦʨʥʝʦʙʨʘʟʦʚʘʥʠʝ 

ʫ ʚʠʥʦʛʨʘʜʥʳʭ ʯʝʨʝʥʢʦʚ ʠʥʜʫʮʠʨʫʝʪʩʷ ʘʫʢʩʠʥʘʤʠ, 

ʩʠʥʪʝʟʠʨʫʝʤʳʤʠ ʚ ʧʦʯʢʘʭ ʟʠʤʫʶʱʠʭ ʛʣʘʟʢʦʚ, ʪʦ 

ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʫʶ-

ʱʠʭʩʷ ʘʫʢʩʠʥʦʚ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʯʠʩʣʘ ʛʣʘʟʢʦʚ 

ʦʩʪʘʚʣʝʥʥʳʭ ʥʘ ʯʝʨʝʥʢʝ. ʂʦʣʠʯʝʩʪʚʦ ʞʝ ʩʠʥʪʝʟʠʨʦ-

ʚʘʥʥʳʭ ʘʫʢʩʠʥʦʚ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʫʜʝʪ ʦʢʘʟʳʚʘʪʴ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʠʟʦʛʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʯʝʨʝʥʢʦʚ. ʆʜʥʘʢʦ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʤ  rʥʝ 

ʥʘʰʣʠ ʜʘʥʥʳʭ ʦ ʚʣʠʷʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʛʣʘʟʢʦʚ, 

ʦʩʪʘʚʣʷʝʤʳʭ ʥʘ ʚʠʥʦʛʨʘʜʥʳʭ ʯʝʨʝʥʢʘʭ, ʥʘ ʩʪʝʧʝʥʴ 

ʠʭ ʫʢʦʨʝʥʝʥʠʷ. ʀʤʝʝʪʩʷ ʣʠʰʴ ʠʥʬʦʨʤʘʮʠʷ ɻʘʨʪ-

ʤʘʥʘ ʠ ʂʝʩʪʝʨʘ [1], ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʥʘʣʠʯʠʝ ʪʘ-

ʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʠ ʦʢʦʨʝʥʝʥʠʠ ʯʝʨʝʥʢʦʚ ʛʨʫʰʠ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝ ʩʢʘʟʘʥʥʦʛʦ ʮʝʣʴʶ ʥʘʰʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʛʣʘʟʢʦʚ ʦʩʪʘʚʣʝʥʥʳʭ ʥʘ ʯʝʨʝʥʢʘʭ ʚʠʥʦʛʨʘʜʘ ʩʦʨʪʘ 

ɺʠʦʨʠʢʘ ʥʘ ʠʭ ʨʠʟʦʛʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʚʠʜʝ ʚʝʛʝʪʘ-

ʮʠʦʥʥʦʛʦ ʦʧʳʪʘ ʥʘ ʧʷʪʠʛʣʘʟʢʦʚʳʭ ʯʝʨʝʥʢʘʭ ʚʠʥʦ-

ʛʨʘʜʘ ʙʝʣʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʨʪʘ ɺʠʦʨʠʢʘ ʧʦ ʨʘʟʨʘ-

ʙʦʪʘʥʥʦʡ ʠ ʘʧʨʦʙʠʨʦʚʘʥʥʦʡ ʥʘʤʠ ʤʝʪʦʜʠʢʝ [2,4,5].  

ɺʝʩʥʦʡ ʯʝʨʝʥʢʠ ʜʘʥʥʦʛʦ ʩʦʨʪʘ ʙʳʣʠ ʥʘʨʝʟʘʥʳ 

ʥʘ ʧʷʪʠ ʛʣʘʟʢʦʚʳʝ. ɿʘʪʝʤ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 5 ʧʫʯʢʦʚ 

ʯʝʨʝʥʢʦʚ, ʧʦ 40 ʯʝʨʝʥʢʦʚ ʚ ʧʫʯʢʝ. ʅʘ ʢʘʞʜʦʤ ʧʫʯʢʝ 

ʙʳʣʦ ʦʩʪʘʚʣʝʥʦ ʦʪ ʦʜʥʦʛʦ ʜʦ ʧʷʪʠ ʛʣʘʟʢʦʚ. ɺ ʢʘʯʝ-

ʩʪʚʝ ʢʦʥʪʨʦʣʷ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʚʘʨʠʘʥʪ ʩ ʦʩʪʘʚʣʝ-

ʥʠʝʤ ʥʘ ʯʝʨʝʥʢʘʭ ʚʩʝʭ ʛʣʘʟʢʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʭʝʤʘ ʦʧʳʪʘ ʩʦʩʪʦʷʣʘ ʠʟ ʧʷʪʠ ʚʘʨʠʘʥʪʦʚ: 5 ʛʣʘʟʢʦʚ 

(ʢʦʥʪʨʦʣʴ); 4 ʛʣʘʟʢʘ; 3 ʛʣʘʟʢʘ; 2 ʛʣʘʟʢʘ; 1 ʛʣʘʟʦʢ. 

ʆʪʦʙʨʘʥʥʳʝ ʯʝʨʝʥʢʠ ʙʳʣʠ ʟʘʤʦʯʝʥʳ ʚ ʪʝʯʝʥʠʝ 

48 ʯʘʩ ʚ ʚʦʜʝ, ʘ ʟʘʪʝʤ ʧʦʤʝʱʝʥʳ ʥʘ ʧʨʦʨʘʱʠʚʘʥʠʝ 

ʚ ʩʪʝʢʣʷʥʥʳʝ ʣʠʪʨʦʚʳʝ ʩʦʩʫʜʳ ʩ ʚʦʜʦʡ ʧʦ 10 ʯʝʨʝʥ-

ʢʦʚ ʚ ʢʘʞʜʦʤ. ʉʣʦʡ ʚʦʜʳ ʚ ʢʘʞʜʦʤ ʩʦʩʫʜʝ ʩʦʩʪʘʚ-

ʣʷʣ ʦʢʦʣʦ 3 ʩʤ. 

ʋʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʦʣʷ ʯʝʨʝʥʢʦʚ ʩ ʨʘʩʧʫ-

ʩʪʠʚʰʠʤʠʩʷ ʛʣʘʟʢʘʤʠ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʦʢʘ-

ʟʘʣʘʩʴ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʡ ʠ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝ-

ʣʘʭ 95,0-100 % (ʪʘʙʣʠʮʘ).  
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ʊʘʙʣʠʮʘ 

ɺʣʠʷʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʩʪʘʚʣʝʥʥʳʭ ʥʘ ʯʝʨʝʥʢʘʭ ʛʣʘʟʢʦʚ ʥʘ ʠʭ ʧʦʙʝʛʦ-ʠ ʢʦʨʥʝʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʧʦ-

ʩʦʙʥʦʩʪʴ, ʩʦʨʪ ɺʠʦʨʠʢʘ 

ɻʣʘʟʢʦʚ ʥʘ 

ʯʝʨʝʥʦʢ, ʰʪ. 

ɼʦʣʷ ʯʝʨʝʥʢʦʚ ʩ ʨʘʩ-

ʧʫʩʪʠʚʰʠʤʠʩʷ ʛʣʘʟ-

ʢʘʤʠ, % 

ʉʪʝʧʝʥʴ ʨʘʩ-

ʧʫʩʢʘʥʠʷ 

ʛʣʘʟʢʦʚ, % 

ʇʦʙʝʛʦʚ ʥʘ 

ʯʝʨʝʥʦʢ, 

ʰʪ. 

ʋʢʦʨʝʥʷʝʤʦʩʪʴ, % ʂʦʨʥʝʡ ʥʘ 

ʯʝʨʝʥʦʢ, 

ʰʪ. 

1 95,0 95,0 0,95 90 7,6 

2 100 85,0 1,70 90 7,6 

3 95,0 68,3 2,05 85 14,6 

4 95,0 57,5 2,3 95 9,6 

5 (ʢʦʥʪʨʦʣʴ) 100 50,0 2,0 100 11,0 

 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʦʩʪʘʚʣʝʥʥʳʭ ʥʘ ʯʝ-

ʨʝʥʢʘʭ ʛʣʘʟʢʦʚ ʦʪ ʦʜʥʦʛʦ ʜʦ ʧʷʪʠ ʩʪʝʧʝʥʴ ʠʭ ʨʘʩ-

ʧʫʩʢʘʥʠʷ ʫʤʝʥʴʰʠʣʘʩʴ ʩ 95,0 ʜʦ 50,0 %. ɼʘʥʥʦʝ ʟʘ-

ʚʠʩʠʤʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʧʨʦʷʚʣʝʥʠʝʤ ʧʨʦʜʦʣʴʥʦʡ ʧʦ-

ʣʷʨʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʘ 

ʯʝʨʝʥʢʘʭ ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʧʫʩʢʘʶʪʩʷ ʪʦʣʴʢʦ ʚʝʨʭʥʠʝ 

ʛʣʘʟʢʠ, ʘ ʥʠʞʥʠʝ, ʥʘʭʦʜʷʩʴ ʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʤ ʩʦ-

ʩʪʦʷʥʠʠ, ʥʝ ʨʘʩʧʫʩʢʘʶʪʩʷ. ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ 

ʫʧʨʦʱʘʝʪ ʪʝʭʥʦʣʦʛʠʶ ʚʳʨʘʱʠʚʘʥʠʷ ʢʦʨʥʝʩʦʙ-

ʩʪʚʝʥʥʳʭ ʩʘʞʝʥʮʝʚ, ʪʘʢ ʢʘʢ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ 

ʫʜʘʣʝʥʠʠ ʥʠʞʥʠʭ ʛʣʘʟʢʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘ ʯʝ-

ʨʝʥʢʠ ʥʝ ʥʘʥʦʩʷʪʩʷ ʣʠʰʥʠʝ ʨʘʥʳ, ʥʝ ʟʘʪʨʘʯʠʚʘʶʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʥʘ ʧʨʦʚʝʜʝʥʠʷ ʵʪʦʡ ʦʧʝ-

ʨʘʮʠʠ, ʘ ʦʩʪʘʚʣʝʥʥʳʝ, ʥʦ ʥʝʨʘʟʚʠʚʰʠʝʩʷ ʥʠʞʥʠʝ 

ʛʣʘʟʢʠ ʥʘ ʚʠʥʦʛʨʘʜʥʳʭ ʢʫʩʪʘʭ ʷʚʣʷʶʪʩʷ ʥʘʜʝʞʥʳʤ 

ʨʝʟʝʨʚʦʤ ʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚ ʩʣʫʯʘʝ ʧʦʜʤʝʨʟʘʥʠʷ 

ʚ ʤʦʨʦʟʥʳʝ ʟʠʤʳ. ɺʝʜʴ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʥʝʨʘʩʧʫʩʪʠʚ-

ʰʠʝʩʷ ʥʘ ʯʝʨʝʥʢʘʭ, ʥʦ ʞʠʚʳʝ ʧʦʯʢʠ, ʧʨʝʚʨʘʱʘʶʪʩʷ 

ʚ ʩʧʷʱʠʝ ʧʦʯʢʠ ʥʘ ʧʦʜʟʝʤʥʦʤ ʰʪʘʤʙʝ ʢʫʩʪʦʚ [3]. 

ʂʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʥʘ ʯʝʨʝʥʢʘʭ ʧʦʙʝ-

ʛʦʚ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʦʩʪʘʚʣʝʥʥʳʭ ʛʣʘʟʢʦʚ 

ʦʪ ʦʜʥʦʛʦ ʜʦ ʯʝʪʳʨʝʭ ʪʘʢʞʝ ʫʚʝʣʠʯʠʣʦʩʴ (ʦʪ 0,95 ʜʦ 

2,3 ʰʪ.). ʆʜʥʘʢʦ ʫ ʧʷʪʠ ʛʣʘʟʢʦʚʳʭ ʯʝʨʝʥʢʦʚ ʦʥʦ 

ʫʤʝʥʴʰʠʣʦʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʝʪʳʨʝʭ ʛʣʘʟʢʦʚʳʤʠ 

ʥʘ 0,3 ʰʪ., ʯʪʦ ʪʘʢʞʝ ʩʚʷʟʘʥʦ ʩ ʧʨʦʷʚʣʝʥʠʝʤ ʧʨʦ-

ʜʦʣʴʥʦʡ ʧʦʣʷʨʥʦʩʪʠ. 

ʅʘʙʣʶʜʘʣʘʩʴ ʦʧʨʝʜʝʣʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠ-

ʯʝʥʠʷ ʫʢʦʨʝʥʷʝʤʦʩʪʠ ʯʝʨʝʥʢʦʚ ʩ 90 % ʚ ʚʘʨʠʘʥʪʝ ʩ 

ʦʜʥʠʤ ʛʣʘʟʢʦʤ ʜʦ 100 % ʚ ʚʘʨʠʘʥʪʝ ʩ ʧʷʪʴʶ ʛʣʘʟ-

ʢʘʤʠ (ʢʦʥʪʨʦʣʴ). 

ʅʘ ʙʘʟʘʣʴʥʳʭ ʢʦʥʮʘʭ ʯʝʨʝʥʢʦʚ ʦʙʨʘʟʦʚʘʣʦʩʴ 

ʦʪ 7,6 ʜʦ 14,6 ʰʪ. ʢʦʨʥʝʡ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳ-

ʰʘʣʦ ʪʨʝʙʦʚʘʥʠʷ ɻʆʉʊʘ ʢ ʚʝʣʠʯʠʥʝ ʜʘʥʥʦʛʦ ʧʦʢʘ-

ʟʘʪʝʣʷ. ʅʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʥʝʡ, ʧʨʠʭʦʜʷ-

ʱʠʭʩʷ ʥʘ ʦʜʠʥ ʯʝʨʝʥʦʢ, ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʚʘʨʠʘʥʪʘʭ ʩ 

ʦʩʪʘʚʣʝʥʠʝʤ ʦʜʥʦʛʦ ʠ ʜʚʫʭ ʛʣʘʟʢʦʚ, ʘ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ï ʪʨʝʭ. ɺ ʚʘʨʠʘʥʪʘʭ ʩ ʯʝʪʳʨʴʤʷ ʠ ʧʷʪʴʶ ʛʣʘʟʢʘʤʠ 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʥʝʡ ʙʳʣʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʚʘʨʠʘʥʪʘʭ ʩ 

ʦʜʥʠʤ ʠ ʜʚʫʤʷ ʛʣʘʟʢʘʤʠ, ʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʚʘʨʠʘʥʪʝ 

ʩ ʪʨʝʤʷ ʛʣʘʟʢʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʯʝʨʝʥʢʦʚ ʚʠʥʦʛʨʘʜʘ ʢ 

ʧʦʩʘʜʢʝ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʩʣʝʧʣʷʪʴ ʥʠʞʥʠʝ 

ʛʣʘʟʢʠ, ʪʘʢ ʢʘʢ ʠʭ ʦʩʪʘʚʣʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝ-

ʥʠ ʁʧʨʠʞʠʚʘʝʤʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʢʦʨ-

ʥʝʡ. 
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COMPARATIVE  EVALUATION  OF REGENERATIVE  ABILITY  OF GRAPE SHEARS PREPARED 

FROM BASIC AND SUNSHIPS 

 

ɸʥʥʦʪʘʮʠʷ 

ʀʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʯʝʨʝʥʢʦʚ ʚʠʥʦʛʨʘʜʘ, 

ʟʘʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʦʩʥʦʚʥʳʭ ʠ ʧʘʩʳʥʢʦʚʳʭ ʧʦʙʝʛʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʘʩʳʥʢʦʚʳʝ ʧʦʙʝʛʠ, ʠʤʝʶʱʠʝ ʪʘʢʦʡ 

ʞʝ ʜʠʘʤʝʪʨ, ʢʘʢ ʦʩʥʦʚʥʳʝ, ʦʙʣʘʜʘʶʪ ʪʘʢʦʡ ʞʝ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʩʘʞʝʥʮʝʚ.  

Abstract 

The results of studies on the regenerative ability of grape cuttings harvested from the main and stepson shoots 

are presented. It was found that stepson shoots having the same diameter as the main shoots have the same regen-

erative ability and can be used for growing seedlings. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ɺʠʥʦʛʨʘʜ, ʧʦʙʝʛʠ, ʯʝʨʝʥʢʠ, ʧʘʩʳʥʢʠ, ʨʝʛʝʥʝʨʘʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʩʘʞʝʥʮʳ.  

Key words. Grapes, shoots, cuttings, stepsons, regenerative ability, seedlings. 

 

ʉʨʝʜʠ ʚʠʥʦʛʨʘʜʘʨʩʢʠʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʥʘʠʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʚʠʥʦʛʨʘʜʥʠʢʦʚ 

ʥʘʭʦʜʷʪʩʷ ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 27 ʪʳʩ. ʛʘ ʠ ʧʨʦʜʦʣ-

ʞʘʶʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ. ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʰʠʨʝʥʠʷ 

ʧʣʦʱʘʜʝʡ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦ-

ʣʠʯʝʩʪʚʘ ʧʨʠʚʠʪʳʭ ʠ ʢʦʨʥʝʩʦʙʩʪʚʝʥʥʳʭ ʩʘʞʝʥʮʝʚ, 

ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ ʭʦʨʦʰʦ ʚʳ-

ʟʨʝʚʰʠʡ ʯʝʨʝʥʢʦʚʳʡ ʤʘʪʝʨʠʘʣ. ʇʨʠ ʥʝʭʚʘʪʢʝ ʯʝ-

ʨʝʥʢʦʚ, ʟʘʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʙʝʛʦʚ, 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʘʩʳʥʢʦʚʳʝ ʧʦʙʝʛʠ. ʍʦʨʦʰʦ 

ʨʘʟʚʠʪʳʝ, ʩʠʣʴʥʳʝ ʧʘʩʳʥʢʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʜʣʷ ʧʣʦʜʦʥʦʰʝʥʠʷ, ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʢʫʩʪʦʚ [5]. ʆʜʥʘʢʦ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘ-

ʪʫʨʝ ʬʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʩʚʝʜʝʥʠʷ ʦ ʩʨʘʚʥʠ-

ʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʯʝʨʝʥʢʦʚ, ʟʘʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʦʩʥʦʚʥʳʭ ʠ ʧʘʩʳʥʢʦ-

ʚʳʭ ʧʦʙʝʛʦʚ, ʯʪʦ ʠ ʦʙʫʩʣʦʚʠʣʦ ʧʨʦʚʝʜʝʥʠʝ ʥʘʤʠ 

ʩʧʝʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʢʘʬʝʜʨʝ ʚʠ-

ʥʦʛʨʘʜʘʨʩʪʚʘ ʂʫʙɻɸʋ ʚ ʚʠʜʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠ ʧʦ-

ʣʝʚʦʛʦ ʦʧʳʪʦʚ ʦʧʳʪʘ. ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʦʧʳʪ ʙʳʣ ʟʘ-

ʣʦʞʝʥ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠ ʘʧʨʦʙʠʨʦʚʘʥʥʦʡ ʥʘʤʠ 

ʤʝʪʦʜʠʢʝ [3, 4]. ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʜʤʝʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʚʫʛʣʘʟʢʦʚʳʝ ʯʝʨʝʥʢʠ ʨʘʡʦʥʠ-

ʨʦʚʘʥʥʦʛʦ ʩʪʦʣʦʚʦʛʦ ʩʦʨʪʘ ʚʠʥʦʛʨʘʜʘ ʄʦʣʜʦʚʘ, ʟʘ-

ʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʦʩʥʦʚʥʳʭ ʠ ʧʘʩʳʥʢʦʚʳʭ ʧʦʙʝʛʦʚ. 

ʊʦʣʱʠʥʘ ʯʝʨʝʥʢʦʚ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʦʩʪʘʚʣʷʣʘ  

7-8 ʤʤ.  

ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʦʧʳʪ ʙʳʣ ʟʘʣʦʞʝʥ ʚ ʥʘʯʘʣʝ 

ʬʝʚʨʘʣʷ. ʏʝʨʝʥʢʠ ʟʘʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʦʩʥʦʚʥʳʭ ʠ ʧʘ-

ʩʳʥʢʦʚʳʭ ʧʦʙʝʛʦʚ ʧʦʤʝʩʪʠʣʠ ʥʘ ʫʢʦʨʝʥʝʥʠʝ ʚ 0,75 

ʣʠʪʨʦʚʳʝ ʩʪʝʢʣʷʥʥʳʝ ʩʦʩʫʜʳ ʩ ʚʦʜʦʡ. ʉʣʦʡ ʚʦʜʳ ʚ 

ʙʘʥʢʘʭ ʧʦʜʜʝʨʞʠʚʘʣʠ ʥʘ ʫʨʦʚʥʝ 3ï4 ʩʤ. ʂʘʞʜʳʡ ʯʝ-

ʨʝʥʦʢ ʜʣʷ ʫʜʦʙʩʪʚʘ ʧʨʦʚʝʜʝʥʠʝ ʫʯʝʪʦʚ ʙʳʣ ʧʨʦʥʫ-

ʤʝʨʦʚʘʥ ʩ ʧʦʤʦʱʴʶ ʤʘʨʢʝʨʘ. ɺ ʢʘʞʜʦʤ ʚʘʨʠʘʥʪʝ ʥʘ 

ʫʢʦʨʝʥʝʥʠʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦ 40 ʯʝʨʝʥʢʦʚ. ʇʦ-

ʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ. 

ɼʣʷ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʟʘʧʘʨʘʬʠ-

ʥʠʨʦʚʘʥʥʳʝ ʪʨʝʭʛʣʘʟʢʦʚʳʝ ʯʝʨʝʥʢʠ. ʇʝʨʝʜ ʧʘʨʘʬʠ-

ʥʠʨʦʚʘʥʠʝʤ ʠʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʤʘʯʠʚʘʣʠ ʚ ʪʝʯʝ-

ʥʠʝ 48 ʯʘʩʦʚ ʚ ʚʦʜʝ. ɺ h ʢʦʣʢʫ ʦʪʢʨʳʪʦʛʦ ʛʨʫʥʪʘ ʯʝ-

ʨʝʥʢʠ ʙʳʣʠ ʚʳʩʘʞʝʥʳ ʚ ʢʦʥʮʝ ʘʧʨʝʣʷ. ʉʭʝʤʘ 

ʧʦʩʘʜʢʠ 70Ĭ10ʩʤ, ʛʣʫʙʠʥʘ ʧʦʩʘʜʢʠ ʦʢʦʣʦ 20 ʩʤ. 

ʋʭʦʜ ʟʘ ʯʝʨʝʥʢʘʤʠ ʚ ʰʢʦʣʢʝ ʟʘʢʣʶʯʘʣʩʷ ʚ ʨʝ-

ʛʫʣʷʨʥʳʭ ʧʦʣʠʚʘʭ (5 ʧʦʣʠʚʦʚ ʟʘ ʚʝʛʝʪʘʮʠʶ), ʪʨʝʭ-

ʢʨʘʪʥʦʤ ʦʧʨʳʩʢʠʚʘʥʠʠ ʙʦʨʜʦʩʢʦʡ ʞʠʜʢʦʩʪʴʶ, 

ʨʳʭʣʝʥʠʷʭ ʧʦʯʚʳ, ʫʜʘʣʝʥʠʠ ʧʘʩʳʥʢʦʚ. ɺ ʢʘʞʜʦʤ 

ʚʘʨʠʘʥʪʝ ʙʳʣʦ ʚʳʩʘʞʝʥʦ ʧʦ 60 ʯʝʨʝʥʢʦʚ. ʇʦʚʪʦʨ-

ʥʦʩʪʴ ʦʧʳʪʘ ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ. ʉʘʞʝʥʮʳ ʙʳʣʠ ʚʳʢʦ-

ʧʘʥʳ ʠʟ ʰʢʦʣʢʠ ʚ ʢʦʥʮʝ ʦʢʪʷʙʨʷ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʦʧʳʪʘ ʧʨʦʚʦ-

ʜʠʣʠ ʩʣʝʜʫʶʱʠʝ ʫʯʝʪʳ ʠ ʥʘʙʣʶʜʝʥʠʷ: 

ʘ) ʚ ʚʝʛʝʪʘʮʠʦʥʥʦʤ ʦʧʳʪʝ 

ï ʫʯʝʪ ʜʦʣʠ ʯʝʨʝʥʢʦʚ ʩ ʨʘʩʧʫʩʪʠʚʰʠʤʩʷ ʛʣʘʟ-

ʢʦʤ; 

ï ʠʟʤʝʨʝʥʠʝ ʜʣʠʥʳ ʟʝʣʝʥʳʭ ʧʦʙʝʛʦʚ; 

ï ʫʯʝʪ ʫʢʦʨʝʥʷʝʤʦʩʪʠ ʯʝʨʝʥʢʦʚ; 

ï ʫʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʢʦʨʥʝʡ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʥʘ 

ʯʝʨʝʥʢʘʭ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʠʥʘʤʠʢʠ ʨʘʩʧʫʩʢʘʥʠʷ ʛʣʘʟʢʦʚ ʠ 
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ʫʢʦʨʝʥʷʝʤʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘʣʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʨʘʩʧʫʩ-

ʢʘʥʠʷ ʛʣʘʟʢʦʚ ʠ ʜʣʠʥʫ ʧʨʝʜʢʦʨʥʝʚʦʛʦ ʧʝʨʠʦʜʘ. 

ʙ) ʚ ʧʦʣʝʚʦʤ ʦʧʳʪʝ 

ï ʠʟʤʝʨʝʥʠʝ ʜʣʠʥʳ ʦʩʥʦʚʥʳʭ ʧʦʙʝʛʦʚ ʠ ʜʣʠʥʳ 

ʠʟ ʚʳʟʨʝʚʰʝʡ ʯʘʩʪʠ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ; 

ï ʠʟʤʝʨʝʥʠʝ ʪʦʣʱʠʥʳ ʦʜʥʦʣʝʪʥʠʭ ʧʦʙʝʛʦʚ ʫ 

ʦʩʥʦʚʘʥʠʷ; 

ï ʧʦʜʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʢʦʨʥʝʡ ʚ ʧʷʪʦʯʥʦʡ ʯʘʩʪʠ 

ʩʘʞʝʥʮʘ ʩ ʜʝʣʝʥʠʝʤ ʠʭ ʧʦ ʪʦʣʱʠʥʝ ʜʦ 2-ʭ ʤʤ ʠ 2 ʤʤ 

ʠ ʙʦʣʝʝ; 

ï ʫʯʝʪ ʚʳʭʦʜʘ ʩʪʘʥʜʘʨʪʥʳʭ ʩʘʞʝʥʮʝʚ, ʩʦʛʣʘʩʥʦ 

ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊʘ 31783-2012 [1]. 

ʄʘʪʝʤʘʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʧʦ ɹ.ʅ ɼʦʩʧʝʭʦʚʫ [2] ʥʘ ɺʎ ʂʫʙʘʥʩʢʦʛʦ 

ɻɸʋ.  

ʋʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʦʣʷ ʯʝʨʝʥʢʦʚ ʩ ʨʘʩʧʫ-

ʩʪʠʚʰʠʤʩʷ ʛʣʘʟʢʦʤ ʚ ʦʙʦʠʭ ʚʘʨʠʘʥʪʘʭ ʦʢʘʟʘʣʘʩʴ 

ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʡ ʠ ʩʦʩʪʘʚʠʣʘ 95,0 ʠ 93,6 % 

(ʪʘʙʣʠʮʘ 1). ʆʜʥʘʢʦ ʫ ʯʝʨʝʥʢʦʚ, ʟʘʛʦʪʦʚʣʝʥʥʳʭ ʠʟ 

ʧʘʩʳʥʢʦʚʳʭ ʧʦʙʝʛʦʚ ʛʣʘʟʢʠ ʨʘʩʧʫʩʪʠʣʠʩʴ ʥʘ 0,8 

ʜʥʷ ʨʘʥʴʰʝ. ɼʣʠʥʘ ʧʦʙʝʛʦʚ ʫ ʯʝʨʝʥʢʦʚ ʠʟ ʦʩʥʦʚʥʳʭ 

ʧʦʙʝʛʦʚ ʦʢʘʟʘʣʘʩʴ ʥʘ 1,0 ʩʤ ʠʣʠ % ʙʦʣʴʰʝ, ʯʝʤ ʠʟ 

ʧʘʩʳʥʢʦʚʳʭ. 

ʊʘʙʣʠʮʘ 1 

ʇʦʙʝʛʦʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʯʝʨʝʥʢʦʚ ʩʦʨʪʘ ʄʦʣʜʦʚʘ ʟʘʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʦʩʥʦʚʥʳʭ ʠ ʧʘʩʳʥ-

ʢʦʚʳʭ ʧʦʙʝʛʦʚ 

ɺʘʨʠʘʥʪ 
ʏʝʨʝʥʢʦʚ ʩ ʨʘʩʧʫʩʪʠʚ-

ʰʠʤʩʷ ʛʣʘʟʢʦʤ, % 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʨʘʩ-

ʧʫʩʢʘʥʠʷ ʛʣʘʟʢʦʚ, 

ʜʥʝʡ 

ɼʣʠʥʘ ʧʦʙʝʛʘ, ʩʤ 

ʆʩʥʦʚʥʳʝ ʧʦʙʝʛʠ (ʢʦʥʪʨʦʣʴ) 95,0 22,3 9,8 

ʇʘʩʳʥʢʦʚʳʝ ʧʦʙʝʛʠ 93,6 21,5 8,8 

 

ʋʢʦʨʝʥʷʝʤʦʩʪʴ, ʜʣʠʥʘ ʧʨʝʜʢʦʨʥʝʚʦʛʦ ʧʝʨʠʦʜʘ 

ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʷʪʦʯʥʳʭ ʢʦʨʥʝʡ ʚ ʦʙʦʠʭ ʚʘʨʠʘʥʪʘʭ 

ʙʳʣʦ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʤ (ʪʘʙʣʠʮʘ 2). ʅʘʙʣʶʜʘ-

ʝʤʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʫʢʦʨʝʥʷʝʤʦʩʪʴʶ ʠ ʢʦʣʠʯʝ-

ʩʪʚʦʤ ʢʦʨʥʝʡ ʦʢʘʟʘʣʘʩʴ ʥʝʜʦʩʪʦʚʝʨʥʦʡ, ʪʦ ʝʩʪʴ 

ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʰʠʙʢʠ ʦʧʳʪʘ. 

ʊʘʙʣʠʮʘ 2 

ʂʦʨʥʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʯʝʨʝʥʢʦʚ ʩʦʨʪʘ ʄʦʣʜʦʚʘ ʟʘʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʦʩʥʦʚʥʳʭ ʠ ʧʘʩʳʥ-

ʢʦʚʳʭ ʧʦʙʝʛʦʚ 

ɺʘʨʠʘʥʪ 
ʋʢʦʨʝʥʷʝʤʦʩʪʴ, 

% 

ɼʣʠʥʘ ʧʨʝʜʢʦʨʥʝʚʦʛʦ ʧʝʨʠʦʜʘ, 

ʜʥʝʡ 

ʂʦʨʥʝʡ ʥʘ ʯʝʨʝʥʦʢ, 

ʰʪ. 

ʆʩʥʦʚʥʳʝ ʧʦʙʝʛʠ 93,8 29,3 9,2 

ʇʘʩʳʥʢʦʚʳʝ ʧʦʙʝʛʠ 91,1 29,4 9,8 

ʅʉʈ01 4,2  0,8 

 

ɼʘʥʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʨʘʟʥʠʮʘ ʤʝʞʜʫ 

ʚʘʨʠʘʥʪʘʤʠ ʧʦ ʚʳʭʦʜʫ ʩʪʘʥʜʘʨʪʥʳʭ ʩʘʞʝʥʮʝʚ, ʪʘʢ 

ʞʝ, ʢʘʢ ʠ ʧʦ ʫʢʦʨʝʥʷʝʤʦʩʪʠ ʚ ʚʝʛʝʪʘʮʠʦʥʥʦʤ ʦʧʳʪʝ, 

ʙʳʣʘ ʥʝʩʫʱʝʩʪʚʝʥʥʦʡ (ʪʘʙʣʠʮʘ 3).  

ʊʘʙʣʠʮʘ 3  

ɺʳʭʦʜ ʠ ʢʘʯʝʩʪʚʦ ʩʘʞʝʥʮʝʚ ʩʦʨʪʘ ʄʦʣʜʦʚʘ, ʚʳʨʘʱʝʥʥʳʝ ʠʟ ʯʝʨʝʥʢʦʚ, ʟʘʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʦʩʥʦʚʥʳʭ 

ʠ ʧʘʩʳʥʢʦʚʳʭ ʧʦʙʝʛʦʚ 

ɺʘʨʠʘʥʪ 
ɺʳʭʦʜ ʩʪʘʥʜʘʨʪʥʳʭ ʩʘ-

ʞʝʥʮʝʚ, % 

ɼʣʠʥʘ ʚʳʟʨʝʚʰʝʡ ʯʘ-

ʩʪʠ ʧʦʙʝʛʘ, ʩʤ 

ʊʦʣʱʠʥʘ 

ʧʦʙʝʛʘ, ʤʤ 

ʂʦʣʠʯʝʩʪʚʦ ʢʦʨʥʝʡ, 

ʰʪ. 
2 ʤʤ ʠ ʙʦʣʝʝ ɺʩʝʛʦ 

ʆʩʥʦʚʥʳʝ ʧʦʙʝʛʠ 

(ʢʦʥʪʨʦʣʴ) 
55,0 51,7 7,9 6,8 15,9 

ʇʘʩʳʥʢʦʚʳʝ ʧʦʙʝʛʠ 53,3 53,8 7,8 6,7 15,1 

ʅʉʈ05 3,84    0,9 

 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶ-

ʱʠʝ ʢʘʯʝʩʪʚʦ ʩʘʞʝʥʮʝʚ, ʪʘʢʠʝ ʢʘʢ ʜʣʠʥʘ ʚʳʟʨʝʚʰʝʡ 

ʯʘʩʪʠ ʧʦʙʝʛʘ, ʪʦʣʱʠʥʘ ʧʦʙʝʛʘ ʫ ʦʩʥʦʚʘʥʠʷ ʠ ʢʦʣʠ-

ʯʝʩʪʚʦ ʧʷʪʦʯʥʳʭ ʢʦʨʝʰʢʦʚ ʫ ʦʙʦʠʭ ʚʘʨʠʘʥʪʦʚ 

ʪʘʢʞʝ ʧʦʣʫʯʠʣʠʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʤʠ. ʇʨʠ 

ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʘʞʝʥʮʳ ʦʙʦʠʭ ʚʘʨʠʘʥ-

ʪʦʚ ʦʪʣʠʯʘʣʠʩʴ ʤʦʱʥʳʤ ʨʘʟʚʠʪʠʝʤ ʢʘʢ ʥʘʜʟʝʤʥʦʡ 

ʯʘʩʪʠ, ʪʘʢ ʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʯʝʨʝʥʢʠ ʚʠʥʦʛʨʘʜʘ ʩʦʨʪʘ ʄʦʣʜʦʚʘ, ʟʘ-

ʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʧʘʩʳʥʢʦʚʳʭ ʧʦʙʝʛʦʚ, ʦʙʣʘʜʘʶʪ ʪʘ-

ʢʦʡ ʞʝ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʢʘʢ ʠ ʯʝ-

ʨʝʥʢʠ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʙʝʛʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʢʦʨʥʝʩʦʙ-

ʩʪʚʝʥʥʳʭ ʩʘʞʝʥʮʝʚ ʯʝʨʝʥʢʦʚ, ʟʘʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʧʘ-

ʩʳʥʢʦʚʳʭ ʧʦʙʝʛʦʚ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʘʢʠʝ ʞʝ ʨʝʟʫʣʴ-

ʪʘʪʳ ʧʦ ʚʳʭʦʜʫ ʠ ʢʘʯʝʩʪʚʫ ʩʘʞʝʥʮʝʚ, ʢʘʢ ʠ ʧʨʠ ʟʘ-

ʛʦʪʦʚʢʝ ʠʭ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʙʝʛʦʚ ʪʘʢʦʡ ʞʝ ʪʦʣʱʝʥʳ. 

ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʚʳʭʦʜ 

ʯʝʨʝʥʢʦʚ, ʩ ʤʘʪʦʯʥʳʭ ʢʫʩʪʦʚ.  
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FEATURES OF MANIFESTATION  OF REGENERATIVE  ABILITY  OF GRAPE SHEARS 

PREPARED FROM DIFFERENT  ZONES OF ANNUAL  EASTERS 

 

ɸʥʥʦʪʘʮʠʷ 

ʀʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʜʚʫʛʣʘʟʢʦʚʳʭ ʯʝʨʝʥ-

ʢʦʚ ʚʠʥʦʛʨʘʜʘ ʩʦʨʪʘ ʇʝʨʚʝʥʝʮ ʄʘʛʘʨʘʯʘ, ʟʘʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʨʘʟʥʳʭ ʟʦʥ ʦʜʥʦʣʝʪʥʠʭ ʧʦʙʝʛʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʯʝʨʝʥʢʠ, ʟʘʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʥʠʞʥʠʭ ʯʝʪʳʨʝʭ ʟʦʥ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ. ʋ ʯʝʨʝʥʢʦʚ ʠʟ ʧʷʪʦʡ ʟʦʥʳ ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʫʢʦʨʝʥʷʝʤʦʩʪʠ, ʢʦʣʠʯʝ-

ʩʪʚʘ ʢʦʨʥʝʡ ʠ ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ ʧʨʝʜʢʦʨʥʝʚʦʛʦ ʧʝʨʠʦʜʘ. 

Abstract 
The results of studies on the regenerative ability of two-eyed cuttings of grapes of the Pervenets Magaracha 

variety harvested from different zones of annual shoots are presented. It was found that cuttings harvested from 

the lower four zones are characterized by a very high regenerative ability. In cuttings from the fifth zone, there 

was a significant decrease in rooting, the number of roots and an increase in the length of the preroot period. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ɺʠʥʦʛʨʘʜ, ʯʝʨʝʥʢʠ, ʟʦʥʳ ʧʦʙʝʛʘ, ʨʝʛʝʥʝʨʘʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʨʘʩʧʫʩʢʘʥʠʝ ʛʣʘʟʢʦʚ, 

ʫʢʦʨʝʥʷʝʤʦʩʪʴ.  

Key words. Grapes, cuttings, escape zones, regenerative ability, opening eyes, rooting. 

 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʝʪʦ-

ʜʦʚ ʫʩʢʦʨʝʥʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʥʦʚʳʭ ʠ ʜʝʬʠʮʠʪ-

ʥʳʭ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦ-

ʨʦʪʢʠʭ, ʦʙʳʯʥʦ ʜʚʫʛʣʘʟʢʦʚʳʭ, ʯʝʨʝʥʢʦʚ. ʇʨʠ ʵʪʦʤ 

ʚʘʞʥʳʤ ʚʦʧʨʦʩʦʤ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʧʪʠ-

ʤʘʣʴʥʦʡ ʟʦʥʳ ʟʘʛʦʪʦʚʢʠ ʯʝʨʝʥʢʦʚ ʚʜʦʣʴ ʦʜʥʦʣʝʪ-

ʥʝʛʦ ʧʦʙʝʛʘ, ʪʘʢ ʢʘʢ ʦʪ ʵʪʦʛʦ ʟʘʚʠʩʠʪ ʠʭ ʨʝʛʝʥʝʨʘ-

ʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʚʳʭʦʜ ʠ ʢʘʯʝʩʪʚʦ ʩʘʞʝʥʮʝʚ. 

ʍʦʪʷ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʝ 

ʫʜʝʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʚʥʠʤʘʥʠʷ, ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪ-

ʥʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʣʠʷʥʠʝ ʩʦʨʪʦ-

ʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʢʦʪʦʨʦʝ ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦ 

ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʩ ʧʦʤʦʱʴʶ ʧʨʷʤʦʛʦ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ [4]. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʥʘʤʠ ʙʳʣʠ ʧʨʦʚʝ-

ʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʯʝʨʝʥʢʦʚ ʙʝʣʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʨʪʘ 

ʚʠʥʦʛʨʘʜʘ ʇʝʨʚʝʥʝʮ ʄʘʛʘʨʘʯʘ, ʟʘʛʦʪʦʚʣʝʥʥʳʭ ʠʟ 

ʨʘʟʥʳʭ ʟʦʥ ʦʜʥʦʣʝʪʥʝʛʦ ʧʦʙʝʛʘ. ɼʘʥʥʳʡ ʩʦʨʪ ʷʚʣʷ-

ʝʪʩʷ ʤʝʞʚʠʜʦʚʳʤ ʛʠʙʨʠʜʦʤ, ʦʪʣʠʯʘʝʪʩʷ ʧʦʚʳʰʝʥ-

ʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳ ʬʘʢʪʦʨʘʤ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʨʠʙʥʳʤ ʙʦʣʝʟʥʷʤ ʠ 

ʢʦʨʥʝʚʦʡ ʬʦʨʤʝ ʬʠʣʣʦʢʩʝʨʳ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʢʘʬʝʜʨʝ ʚʠ-

ʥʦʛʨʘʜʘʨʩʪʚʘ ʂʫʙɻɸʋ ʚ ʚʠʜʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 
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ʦʧʳʪʘ. ɼʚʫʛʣʘʟʢʦʚʳʝ ʯʝʨʝʥʢʠ ʚʠʥʦʛʨʘʜʘ ʩʦʨʪʘ ʇʝʨ-

ʚʝʥʝʮ ʄʘʛʘʨʘʯʘ ʟʘʛʦʪʘʚʣʠʚʘʣʠ ʠʟ ʧʷʪʠ ʟʦʥ ʧʦʙʝʛʘ ï 

3-4, 5-6, 7-8, 9-10 ʠ 11-12 ʫʟʣʳ. ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ ʙʳʣʠ ʦʙʦʟʥʘʯʝʥʳ ʥʘʤʠ ʢʘʢ ï 1, 2, 3, 4 

ʠ 5 ʟʦʥʳ ʧʦʙʝʛʘ.  

ɿʘʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʨʘʟʥʳʭ ʟʦʥ ʧʦʙʝʛʘ ʯʝʨʝʥʢʠ 

ʩʚʷʟʳʚʘʣʠ ʚ ʧʫʯʢʠ ʧʦ 40 ʰʪ., ʟʘʤʘʯʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 

24 ʯ ʚ ʚʦʜʝ ʠ ʧʦʤʝʱʘʣʠ ʥʘ ʧʨʦʨʘʱʠʚʘʥʠʝ ʚ 0,5-ʣʠʪ-

ʨʦʚʳʝ ʩʪʝʢʣʷʥʥʳʝ ʩʦʩʫʜʳ ʩ ʚʦʜʦʡ. ʇʦʚʪʦʨʥʦʩʪʴ 

ʦʧʳʪʘ ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ. 

ɿʘʢʣʘʜʢʘ ʦʧʳʪʘ, ʘ ʪʘʢʞʝ ʫʯʝʪʳ ʠ ʥʘʙʣʶʜʝʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠ ʘʧʨʦʙʠʨʦʚʘʥʥʦʡ 

ʥʘʤʠ ʤʝʪʦʜʠʢʝ [5, 6, 7]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʳʭʦʜ ʩʪʘʥʜʘʨʪʥʳʭ ʩʘʞʝʥʮʝʚ 

ʚʠʥʦʛʨʘʜʘ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʫʢʦʨʝʥʷʝʤʦʩʪʠ ʯʝ-

ʨʝʥʢʦʚ, ʥʦ ʠ ʦʪ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʧʦʯʝʢ ʟʠʤʫʶʱʠʭ 

ʛʣʘʟʢʦʚ. ɺ ʥʘʰʝʤ ʦʧʳʪʝ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʯʝʢ ʫ ʯʝʨʝʥ-

ʢʦʚ ʚʩʝʭ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʦʚ ʦʢʘʟʘʣʘʩʴ ʦʯʝʥʴ ʚʳʩʦ-

ʢʦʡ. ʊʘʢ ʚ ʧʝʨʚʳʭ ʯʝʪʳʨʝʭ ʟʦʥʘʭ ʜʦʣʷ ʯʝʨʝʥʢʦʚ ʩ 

ʨʘʩʧʫʩʪʠʚʰʠʤʩʷ ʛʣʘʟʢʦʤ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 

97,5-100 %, ʪʦ ʝʩʪʴ ʞʠʚʳʤʠ ʦʢʘʟʘʣʠʩʴ ʬʘʢʪʠʯʝʩʢʠ 

ʚʩʝ ʟʠʤʫʶʱʠʝ ʛʣʘʟʢʠ (ʪʘʙʣʠʮʘ). 

ʃʠʰʴ ʚ ʧʷʪʦʡ ʟʦʥʝ ʚʝʣʠʯʠʥʘ ʧʦʢʘʟʘʪʝʣʷ ʦʢʘʟʘ-

ʣʘʩʴ ʥʘ 5,0-7,5 % ʤʝʥʴʰʝ, ʯʝʤ ʚ ʯʝʪʳʨʝʭ ʜʨʫʛʠʭ ʚʘ-

ʨʠʘʥʪʘʭ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʨʘʩʧʫʩʢʘʥʠʷ ʛʣʘʟʢʦʚ ʫ ʯʝʨʝʥʢʦʚ 

ʧʝʨʚʳʭ ʯʝʪʳʨʸʭ ʟʦʥ ʙʳʣʘ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʡ ʠ 

ʩʦʩʪʘʚʠʣʘ 26,2-26,9 ʜʥʝʡ. ʋ ʯʝʨʝʥʢʦʚ ʧʷʪʦʡ ʟʦʥʳ 

ʨʘʩʧʫʩʢʘʥʠʝ ʛʣʘʟʢʦʚ ʜʣʠʣʦʩʴ ʜʦʣʴʰʝ ï ʦʥʠ ʨʘʩʧʫ-

ʩʪʠʣʠʩʴ ʚ ʩʨʝʜʥʝʤ ʟʘ 28,2 ʜʥʝʡ, ʪʦ ʝʩʪʴ ʥʘ 1,3-2,0 

ʜʥʝʡ ʧʦʟʞʝ. 

ʊʘʙʣʠʮʘ 

ʇʦʢʘʟʘʪʝʣʠ ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʫ ʯʝʨʝʥʢʦʚ ʚʠʥʦʛʨʘʜʘ ʩʦʨʪʘ ʇʝʨʚʝʥʝʮ ʄʘʛʘʨʘʯʘ, ʟʘʛʦʪʦʚ-

ʣʝʥʥʳʭ ʠʟ ʨʘʟʥʳʭ ʟʦʥ ʦʜʥʦʣʝʪʥʠʭ ʧʦʙʝʛʦʚ 

ɿʦʥʘ 

ʧʦʙʝʛʘ 

ɼʦʣʷ ʯʝʨʝʥʢʦʚ ʩ 

ʨʘʩʧʫʩʪʠʚʰʠʤʩʷ 

ʛʣʘʟʢʦʤ, % 

ɼʣʠʪʝʣʴʥʦʩʪʴ 

ʨʘʩʧʫʩʢʘʥʠʷ 

ʛʣʘʟʢʦʚ, ʜʥʝʡ 

ʋʢʦʨʝʥʷʝʤʦʩʪʴ, 

% 

ɼʣʠʥʘ ʧʨʝʜʢʦʨ-

ʥʝʚʦʛʦ ʧʝʨʠʦʜʘ, 

ʜʥʝʡ 

ʂʦʨʥʝʡ ʥʘ 

ʯʝʨʝʥʦʢ, 

ʰʪ. 

1 97,5 26,4 70,1 37,8 3,7 

2 100 26,9 82,8 37,7 3,1 

3 100 26,2 79,1 37,7 3,2 

4 97,2 26,5 92,5 37,0 4,2 

5 92,5 28,2 48,6 38,3 2,7 

ʅʉʈ01 5,3  6,2  0,67 

 

ʅʘʠʙʦʣʴʰʘʷ ʫʢʦʨʝʥʷʝʤʦʩʪʴ (92,5 %) ʥʘʙʣʶʜʘ-

ʣʘʩʴ ʫ ʯʝʨʝʥʢʦʚ ʯʝʪʚʝʨʪʦʡ ʟʦʥʳ. ʋ ʯʝʨʝʥʢʦʚ ʚʪʦʨʦʡ 

ʠ ʪʨʝʪʴʝʡ ʟʦʥ ʫʢʦʨʝʥʷʝʤʦʩʪʴ ʦʢʘʟʘʣʘʩʴ ʥʘ 9,7 ʠ 13,4 

% ʤʝʥʴʰʝ ʠ ʩʦʩʪʘʚʠʣʘ 82,8 ʠ 79,1 %. ɽʱʝ ʙʦʣʴʰʝʝ 

ʩʥʠʞʝʥʠʝ ʫʢʦʨʝʥʷʝʤʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʝʪʚʝʨʪʦʡ 

ʟʦʥʦʡ (ʥʘ 22,4 %) ʧʨʦʠʟʦʰʣʦ ʚ ʧʝʨʚʦʡ ʟʦʥʝ, ʛʜʝ ʚʝ-

ʣʠʯʠʥʘ ʧʦʢʘʟʘʪʝʣʷ ʩʦʩʪʘʚʠʣʘ 70,1 %. 

ʆʜʥʘʢʦ ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʫʢʦʨʝʥʷʝʤʦʩʪʠ 

ʦʢʘʟʘʣʦʩʴ ʚ ʧʷʪʦʡ ʟʦʥʝ. ɿʜʝʩʴ ʦʥʦ ʩʦʩʪʘʚʠʣʦ 48,6 %, 

ʯʪʦ ʙʳʣʦ ʥʘ 21,5 ʠ 43,9 % ʤʝʥʴʰʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʚʘ-

ʨʠʘʥʪʘʭ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʫʢʦ-

ʨʝʥʷʝʤʦʩʪʠ ʯʝʨʝʥʢʦʚ ʧʷʪʦʡ ʟʦʥʳ ʤʦʞʝʪ ʙʳʪʴ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝʤ ʤʝʥʴʰʝʛʦ ʟʘʧʘʩʘ ʚ ʥʠʭ ʧʣʘʩʪʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ, ʪʘʢ ʠ ʙʦʣʝʝ ʩʣʘʙʦʡ ʛʦʨʤʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦ-

ʩʪʴʶ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʙʦʣʴʰʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʨʘʩʧʫʩʢʘʥʠʷ ʛʣʘʟʢʦʚ. 

ʆ ʙʦʣʝʝ ʥʠʟʢʦʡ ʛʦʨʤʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʯʝ-

ʨʝʥʢʦʚ ʧʷʪʦʡ ʟʦʥʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʠ ʙʦʣʴʰʘʷ ʜʣʠ-

ʪʝʣʴʥʦʩʪʴ ʧʨʝʜʢʦʨʥʝʚʦʛʦ ʧʝʨʠʦʜʘ. ɺʝʣʠʯʠʥʘ ʜʘʥ-

ʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʩʦʩʪʘʚʠʣʘ 38,3 

ʜʥʝʡ, ʪʦʛʜʘ ʢʘʢ ʫ ʦʩʪʘʣʴʥʳʭ ʯʝʪʳʨʝʭ ʚʘʨʠʘʥʪʦʚ ï 

37,0-37,8 ʜʥʝʡ. ʊʦ ʝʩʪʴ, ʫʢʦʨʝʥʝʥʠʝ ʫ ʯʝʨʝʥʢʦʚ ʠʟ 

ʯʝʪʳʨʝʭ ʥʠʞʥʠʭ ʟʦʥ ʟʘʢʦʥʯʠʣʦʩʴ ʥʘ 0,5-1,3 ʜʥʝʡ 

ʨʘʥʴʰʝ. ɹʳʩʪʨʝʝ ʚʩʝʛʦ ʫʢʦʨʝʥʠʣʠʩʴ ʯʝʨʝʥʢʠ ʯʝʪ-

ʚʝʨʪʦʡ ʟʦʥʳ, ʛʜʝ ʥʘʙʣʶʜʘʣʘʩʴ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʫʢʦ-

ʨʝʥʷʝʤʦʩʪʴ.  

ʋ ʯʝʨʝʥʢʦʚ ʠʟ ʯʝʪʚʝʨʪʦʡ ʟʦʥʳ ʦʙʨʘʟʦʚʘʣʦʩʴ ʠ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʥʝʡ. ɺ ʧʝʨʚʳʭ ʪʨʝʭ 

ʟʦʥʘʭ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʥʝʡ ʩʦʩʪʘʚʠʣʦ 3,1-3,7 ʰʪ., ʯʪʦ 

ʙʳʣʦ ʥʘ 0,5-1,1 ʢʦʨʥʝʡ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʯʝʨʝʥʢʦʚ ʯʝʪ-

ʚʝʨʪʦʡ ʟʦʥʳ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʥʝʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʢʦʨʥʝʡ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʫ ʯʝʨʝʥʢʦʚ ʠʟ ʯʝʪʳ-

ʨʝʭ ʥʠʞʥʠʭ ʟʦʥ, ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆ-

ʉʊʘ 31783-2012 [1] ʜʣʷ ʚʝʛʝʪʠʨʫʶʱʠʭ ʩʘʞʝʥʮʝʚ ʚʠ-

ʥʦʛʨʘʜʘ. 

ʅʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʥʝʡ (2,7 ʰʪ.) 

ʥʘʙʣʶʜʘʣʦʩʴ ʫ ʯʝʨʝʥʢʦʚ ʠʟ ʧʷʪʦʡ ʟʦʥʳ, ʛʜʝ ʚʳʷʚ-

ʣʝʥʳ ʥʘʠʤʝʥʴʰʘʷ ʫʢʦʨʝʥʷʝʤʦʩʪʴ ʠ ʥʘʠʙʦʣʴʰʘʷ 

ʜʣʠʥʘ ʧʨʝʜʢʦʨʥʝʚʦʛʦ ʧʝʨʠʦʜʘ. ʉʢʦʨʝʝ ʚʩʝʛʦ ʵʪʦ 

ʩʚʷʟʘʥʦ ʩ ʤʝʥʴʰʠʤ ʟʘʧʘʩʦʤ ʧʣʘʩʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ 

ʚ ʚʝʨʭʥʝʡ ʟʦʥʝ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʅ.ɼ. ʄʘʛʦʤʝʜʦʚʘ ʠ ɼ.ʄ. ʂʦʟʘʯʝʥʢʦ 

[2, 3], ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ ʫʤʝʥʴʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʧʣʘʩʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʙʝʛʘʭ ʚʠʥʦʛʨʘʜʘ ʦʪ ʦʩʥʦ-

ʚʘʥʠʷ ʢ ʚʝʨʭʫʰʢʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʜʚʫʛʣʘʟʢʦʚʳʝ ʯʝʨʝʥʢʠ 

ʚʠʥʦʛʨʘʜʘ, ʟʘʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʧʝʨʚʳʭ ʯʝʪʳʨʝʭ ʟʦʥ 

ʦʜʥʦʣʝʪʥʝʛʦ ʧʦʙʝʛʘ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʨʝʛʝʥʝʨʘʮʠ-

ʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. 

ʃʫʯʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʦʨʥʝʦʙʨʘʟʦʚʘʥʠʷ ʚʳ-

ʜʝʣʠʣʠʩʴ ʯʝʨʝʥʢʠ, ʟʘʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʯʝʪʚʝʨʪʦʡ 

ʟʦʥʳ (9-10 ʫʟʣʳ), ʛʜʝ ʫʢʦʨʝʥʷʝʤʦʩʪʴ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʢʦʨʥʝʡ ʙʳʣʠ ʥʘʠʙʦʣʴʰʠʤʠ, ʘ ʜʣʠʥʘ ʧʨʝʜʢʦʨʥʝʚʦʛʦ 

ʧʝʨʠʦʜʘ ï ʥʘʠʤʝʥʴʰʝʡ. ʉʘʤʳʝ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʠʟ ʯʝʪʳʨʝʭ ʚʘʨʠʘʥʪʦʚ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʧʝʨʚʦʡ ʟʦʥʝ 

(3-4 ʫʟʣʳ), ʚʪʦʨʘʷ ʠ ʪʨʝʪʴʷ ʟʦʥʳ ʧʦ ʚʝʣʠʯʠʥʝ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʟʘʥʠʤʘʣʠ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ. 

ʉʘʤʦʡ ʩʣʘʙʦʡ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʦʪʣʠʯʘʣʠʩʴ ʯʝʨʝʥʢʠ ʠʟ ʚʝʨʭʥʝʡ ʟʦʥʳ (11-12 ʫʟʣʳ), 

ʛʜʝ ʫʢʦʨʝʥʷʝʤʦʩʪʴ ʙʳʣʘ ʚ 1,4-1,9 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ 

ʚ ʦʩʪʘʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ, ʯʝʨʝʥʢʠ ʫʢʦʨʝʥʷʣʠʩʴ 

ʜʦʣʴʰʝ ʠ ʥʘ ʥʠʭ ʦʙʨʘʟʦʚʘʣʦʩʴ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʢʦʨʥʝʡ. 
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ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ 

ʫʩʢʦʨʝʥʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʩʦʨʪʘ ʇʝʨʚʝʥʝʮ ʄʘʛʘ-

ʨʘʯʘ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʫʛʣʘʟʢʦʚʳʝ ʯʝʨʝʥʢʠ, ʟʘ-

ʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʧʝʨʚʳʭ ʯʝʪʳʨʝʭ ʟʦʥ ʧʦʙʝʛʘ (3-10 

ʫʟʣʳ). 
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SAFETY OF LIFE  IN THE SERVICE OF FUR ANIMALS  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʦ ʧʨʘʚʠʣʘʭ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʧʫʰʥʳʭ ʟʚʝʨʝʡ ʪʘ-

ʢʠʭ ʢʘʢ ʣʠʩʠʮʘ, ʩʦʙʦʣʴ, ʥʫʪʨʠʠ ʠ ʜʨʫʛʠʝ. ʉʦʙʣʶʜʝʥʠʝ ʵʪʠʭ ʧʨʘʚʠʣ ʧʦʟʚʦʣʷʪ ʩʦʭʨʘʥʠʪʴ ʟʜʦʨʦʚʴʝ ʨʘʙʦʪʥʠ-

ʢʘʤ ʟʚʝʨʦʭʦʟʷʡʩʪʚ, ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ.  

Abstract 

The article discusses the safety precautions for raising fur animals such as fox, sable, nutria and others. 

Compliance with these rules will help to keep the health of animal workers, reduce the number of accidents and 

occupational diseases. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʫʰʥʳʝ ʟʚʝʨʠ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʧʨʘʚʠʣʘ, ʤʝʨʘ, ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʴ 

Key words: fur animals, safety, rules, measure, precaution 

 

ɺ ʟʚʝʨʦʭʦʟʷʡʩʪʚʘʭ ʚʳʨʘʱʠʚʘʶʪ ʪʘʢʠʭ ʧʫʰʥʳʭ 

ʟʚʝʨʝʡ ʢʘʢ ʣʠʩʠʮʘ, ʧʝʩʝʮ, ʩʦʙʦʣʴ, ʥʦʨʢʘ, ʢʨʦʣʠʢʠ, 

ʥʫʪʨʠʠ. ʆʩʦʙʦ ʮʝʥʠʪʩʷ ʤʝʭ ʞʠʚʦʪʥʳʭ, ʘ ʫ ʥʫʪʨʠʡ ʠ 

ʢʨʦʣʠʢʦʚ ʝʱʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʝ, ʜʠʝʪʠʯʝʩʢʦʝ 

ʧʠʱʝʚʦʝ ʤʷʩʦ, ʙʦʛʘʪʦʝ ʚʠʪʘʤʠʥʘʤʠ ʠ ʧʠʪʘʪʝʣʴ-

ʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʯʝʣʦʚʝʢʘ ʧʨʠ 

ʚʳʨʘʱʠʚʘʥʠʠ ʧʫʰʥʳʭ ʟʚʝʨʝʡ, ʦʥʠ ʥʝ ʫʪʨʘʪʠʣʠ ʦʙʦ-

ʨʦʥʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʯʝʣʦʚʝʢʫ, 

ʧʦʵʪʦʤʫ ʩʫʱʝʩʪʚʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʨʳ ʧʨʝʜʦʩʪʦ-

ʨʦʞʥʦʩʪʠ ʧʨʠ ʫʭʦʜʝ ʟʘ ʥʠʤʠ. ʂ ʨʘʙʦʪʝ ʩ ʞʠʚʦʪʥʳʤʠ 

ʜʦʧʫʩʢʘʶʪʩʷ ʣʠʮʘ ʥʝ ʤʦʣʦʞʝ 18 ʣʠʮ, ʧʨʦʰʝʜʰʠʝ 
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ʤʝʜʠʮʠʥʩʢʠʡ ʦʩʤʦʪʨ ʠ ʠʥʩʪʨʫʢʪʘʞ. ʊʨʝʙʫʝʪʩʷ ʦʩʦ-

ʙʦʝ ʜʦʚʝʨʠʪʝʣʴʥʦʝ, ʩʧʦʢʦʡʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʞʠʚʦʪ-

ʥʳʤ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʘʛʨʝʩʩʠʠ ʩ ʠʭ ʩʪʦʨʦʥʳ. 

ɿʚʝʨʝʡ, ʘ ʪʘʢʞʝ ʢʨʦʣʠʢʦʚ ʩʦʜʝʨʞʘʪ ʚ ʢʣʝʪʢʘʭ ʩ 

ʥʘʜʝʞʥʦ ʟʘʧʠʨʘʶʱʠʤʠʩʷ ʜʚʝʨʮʘʤʠ, ʢʦʪʦʨʳʝ ʟʚʝʨʠ 

ʥʝ ʤʦʛʫʪ ʦʪʢʨʳʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ (ʈʠʩʫʥʦʢ 1). 

 
ʈʠʩʫʥʦʢ 1 ʂʣʝʪʢʘ ʜʣʷ ʥʦʨʢʠ 

 

ʇʝʨʝʥʦʩʷʪ ʠʣʠ ʧʝʨʝʚʦʟʷʪ ʠʭ ʚ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʢʣʝʪʢʘʭ ʩ ʨʫʯʢʘʤʠ, ʫʩʪʨʦʝʥʥʳʤʠ ʪʘʢ, ʯʪʦʙʳ ʟʚʝʨʠ 

ʥʝ ʤʦʛʣʠ ʨʘʥʠʪʴ ʨʫʢʫ ʨʘʙʦʪʥʠʢʘ. ʇʦʩʣʝ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ̫ ʱʠʢ ʠʣʠ ʢʣʝʪʢʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʝʟʠʥʬʠʮʠ-

ʨʦʚʘʪʴ. ʂʦʨʤ ʚ ʢʣʝʪʢʠ ʨʘʟʜʘʶʪ ʯʝʨʧʘʢʦʤ ʩ ʜʣʠʥʥʦʡ 

ʨʫʯʢʦʡ. ɼʣʷ ʯʠʩʪʢʠ ʜʦʤʠʢʘ, ʩʤʝʥʳ ʧʦʜʩʪʠʣʢʠ ʟʚʝʨʷ 

ʧʝʨʝʛʦʥʷʶʪ ʚ ʚʳʛʫʣʴʥʫʶ ʯʘʩʪʴ ʢʣʝʪʢʠ, ʧʝʨʝʢʨʳʚʘʷ 

ʚʭʦʜ ʚ ʜʦʤʠʢ, ʠ ʥʘʦʙʦʨʦʪ ð ʜʣʷ ʯʠʩʪʢʠ ʚʳʛʫʣʴʥʦʡ 

ʯʘʩʪʠ ʢʣʝʪʢʠ ʟʚʝʨʷ ʧʝʨʝʚʦʜʷʪ ʚ ʜʦʤʠʢ ʠ ʟʘʢʨʳʚʘʶʪ 

ʜʚʝʨʮʫ. ʇʨʠ ʦʙʩʣʫʞʠʚʘʥʠʠ ʟʚʝʨʝʡ ʜʣʷ ʟʘʱʠʪʳ ʨʫʢ 

ʦʪ ʨʘʥʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪ ʢʦʞʘʥʳʝ ʠʣʠ ʜʨʫʛʠʝ ʧʣʦʪ-

ʥʳʝ ʨʫʢʘʚʠʮʳ (ʈʠʩʫʥʦʢ 2) [1], [2].  

 

 
ʈʠʩʫʥʦʢ 2 ɿʘʱʠʪʥʳʝ ʨʫʢʘʚʠʮʳ ʧʨʠ ʦʙʩʣʫʞʠʚʘʥʠʠ ʥʦʨʦʢ 

 

ʇʨʠ ʣʦʚʣʝ ʟʚʝʨʝʡ ʧʨʠʤʝʥʷʶʪ ʩʘʯʢʠ, ʣʦʚʫʰʠ, ʨʦʛʘʪʢʠ, ʘ ʜʣʷ ʬʠʢʩʘʮʠʠ ʧʘʩʪʠ ʟʚʝʨʝʡ ð ʩʧʝʮʠʘʣʴʥʳʝ 

ʟʘʞʠʤʳ ʠʣʠ ʪʝʩʝʤʢʠ.  

 

 
 

 

ʈʠʩʫʥʦʢ 3 ʑʠʧʮʳ ʜʣʷ ʣʦʚʣʠ ʣʠʩʳ ʈʠʩʫʥʦʢ 4 ʉʘʯʦʢ ʜʣʷ ʥʦʨʢʠ 
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ʅʦʨʦʢ ʠ ʩʦʙʦʣʝʡ ʣʦʚʷʪ ʧʨʠ ʧʦʤʦʱʠ ʮʠʣʠʥʜʨʠ-

ʯʝʩʢʦʡ ʩʝʪʯʘʪʦʡ ʪʨʫʙʢʠ, ʩʝʪʯʘʪʦʡ ʧʝʨʝʥʦʩʥʦʡ 

ʢʣʝʪʢʠ ʠʣʠ ʩʝʪʯʘʪʦʛʦ ʩʘʯʢʘ ʩ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʢʦʣʴ-

ʮʦʤ ʜʠʘʤʝʪʨʦʤ 20ð25 ʩʤ (ʨʠʩʫʥʦʢ 4). ʇʨʠ ʣʦʚʣʝ 

ʟʚʝʨʝʡ ʩ ʧʦʤʦʱʴʶ ʩʝʪʯʘʪʦʡ ʧʝʨʝʥʦʩʥʦʡ ʢʣʝʪʢʠ ʝʝ 

ʧʦʜʩʪʘʚʣʷʶʪ ʚʭʦʜʦʤ ʢ ʣʘʟʫ ʚ ʜʦʤʠʢ, ʚ ʢʦʪʦʨʳʡ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʛʥʘʥ ʟʚʝʨʴ. ʇʨʠ ʣʦʚʣʝ ʟʚʝʨʝʡ ʧʨʠ 

ʧʦʤʦʱʠ ʩʝʪʯʘʪʦʛʦ ʩʘʯʢʘ ʥʘ ʨʫʢʫ ʥʘʜʝʚʘʶʪ ʧʨʦʯʥʫʶ 

ʧʝʨʯʘʪʢʫ, ʩʝʪʢʫ ʥʘʙʨʘʩʳʚʘʶʪ ʥʘ ʟʚʝʨʷ, ʟʘʪʝʤ 

ʢʦʣʴʮʦ ʧʨʠʞʠʤʘʶʪ ʢ ʧʦʣʫ ʢʣʝʪʢʠ, ʯʪʦʙʳ ʧʦʡʤʘʥ-

ʥʳʡ ʟʚʝʨʝʢ ʥʝ ʚʳʩʢʦʯʠʣ, ʙʝʨʫʪ ʝʛʦ ʟʘ ʰʝʶ, ʙʣʠʞʝ ʢ 

ʫʰʘʤ, ʚʤʝʩʪʝ ʩ ʩʝʪʢʦʡ. ʇʨʠ ʙʦʥʠʪʠʨʦʚʢʝ ʥʦʨʦʢ 

ʧʦʣʴʟʫʶʪʩʷ ʙʦʥʠʪʠʨʦʚʦʯʥʳʤʠ ʩʘʜʢʘʤʠ. ɹʦʥʠʪʠ-

ʨʦʚʢʘ ʟʚʝʨʷ - ʝʛʦ ʦʮʝʥʢʘ ʧʦ ʨʘʟʤʝʨʫ ʠ ʪʝʣʦʩʣʦʞʝ-

ʥʠʶ, ʢʘʯʝʩʪʚʫ ʠ ʦʢʨʘʩʢʝ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ. ʇʦ 

ʵʪʠʤ ʦʮʝʥʢʘʤ ʧʨʦʚʦʜʷʪ ʜʘʣʴʥʝʡʰʫʶ ʧʣʝʤʝʥʥʫʶ 

ʨʘʙʦʪʫ, ʚʳʙʨʘʢʦʚʢʫ ʠ ʦʪʙʦʨ ʧʣʝʤʝʥʥʳʭ ʟʚʝʨʝʡ, 

ʧʦʜʙʦʨ ʧʘʨ. ʇʨʠ ʙʦʥʠʪʠʨʦʚʢʝ ʧʝʩʮʦʚ ʠ ʣʠʩʠʮ ʧʘʩʪʴ 

ʟʚʝʨʷ ʬʠʢʩʠʨʫʶʪ ʟʘʞʠʤʘʤʠ ʠʣʠ ʪʝʩʝʤʢʘʤʠ (ʈʠʩʫ-

ʥʦʢ 3). ʇʝʨʝʜ ʫʭʦʜʦʤ ʧʘ ʦʪʜʳʭ (ʚʳʭʦʜʥʦʡ ʜʝʥʴ ʠʣʠ 

ʦʪʧʫʩʢ) ʨʘʙʦʪʥʠʢ ʜʦʣʞʝʥ ʧʦʚʝʩʠʪʴ ʧʨʝʜʫʧʨʝʞʜʘʶ-

ʱʠʝ ʥʘʜʧʠʩʠ ʥʘ ʜʦʤʠʢʘʭ ʘʛʨʝʩʩʠʚʥʳʭ ʟʚʝʨʝʡ ʠ ʩʦ-

ʦʙʱʠʪʴ ʦ ʥʠʭ ʧʦʜʤʝʥʥʳʤ ʨʘʙʦʪʥʠʢʘʤ [1], [2].  

ɿʘʙʦʡ ʟʚʝʨʝʡ ʩʣʝʜʫʝʪ ʧʦʨʫʯʘʪʴ ʩʧʝʮʠʘʣʴʥʦ 

ʦʙʫʯʝʥʥʳʤ ʨʘʙʦʪʥʠʢʘʤ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ 

ʩʪʨʦʛʦ ʩʦʙʣʶʜʘʪʴ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʝ ʧʨʘ-

ʚʠʣʘ. ʉʪʨʦʛʠʡ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʢʦʨʤʦʚ ʜʣʷ ʞʠ-

ʚʦʪʥʳʭ [4], ʠʭ ʧʨʘʚʠʣʴʥʦʝ ʭʨʘʥʝʥʠʝ, ʟʘʛʦʪʦʚʢʘ ʩʧʦ-

ʩʦʙʩʪʚʫʶʪ ʩʦʭʨʘʥʝʥʠʶ ʟʜʦʨʦʚʴʷ ʧʫʰʥʳʭ ʟʚʝʨʝʡ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʩʦʩʪʦʷʥʠʶ 

ʤʘʪʝʨʠʘʣʘ (ʩʝʥʦ, ʩʦʣʦʤʘ) ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʢʘʯʝʩʪʚʝ 

ʧʦʜʩʪʠʣʢʠ ʚ ʢʣʝʪʢʘʭ ʞʠʚʦʪʥʳʭ [3]. 

ʀʥʬʝʢʮʠʦʥʥʳʡ (ʚʠʨʫʩʥʳʡ) ʛʝʧʘʪʠʪ ʧʝʩʮʦʚ ʠ 

ʩʝʨʝʙʨʠʩʪʦ-ʯʝʨʥʳʭ ʣʠʩʠʮ. ʇʦ ʠʤʝʶʱʠʤʩʷ ʜʘʥʥʳʤ, 

ʚʠʨʫʩ ʛʝʧʘʪʠʪʘ ʧʘʪʦʛʝʥʝʥ ʠ ʜʣʷ ʯʝʣʦʚʝʢʘ. ʆʥ ʧʨʦ-

ʥʠʢʘʝʪ ʚ ʦʨʛʘʥʠʟʤ ʯʝʨʝʟ ʧʦʚʨʝʞʜʝʥʥʳʝ ʫʯʘʩʪʢʠ 

ʢʦʞʠ, ʩʣʠʟʠʩʪʳʝ ʦʙʦʣʦʯʢʠ ʚʦ ʚʨʝʤʷ ʚʥʫʪʨʠʫʪʨʦʙ-

ʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʧʝʨʝʜʘʝʪʩʷ ʩ ʤʦʣʦʢʦʤ ʤʘʪʝʨʠ. ʇʨʠ 

ʦʙʥʘʨʫʞʝʥʠʠ ʩʪʨʠʛʫʱʝʛʦ ʣʠʰʘʷ ʧʝʨʩʦʥʘʣʫ, ʦʙʩʣʫ-

ʞʠʚʘʶʱʝʤʫ ʧʦʛʦʣʦʚʴʝ, ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʛʦ ʩʦʙʣʶ-

ʜʘʪʴ ʧʨʘʚʠʣʘ ʣʠʯʥʦʡ ʛʠʛʠʝʥʳ. ʇʨʠ ʧʦʜʦʟʨʝʥʠʠ ʥʘ 

ʟʘʙʦʣʝʚʘʥʠʝ, ʩ ʞʠʚʦʪʥʳʤʠ ʨʘʙʦʪʘʪʴ ʥʝʦʙʭʦʜʠʤʦ ʚ 

ʨʝʟʠʥʦʚʳʭ ʧʝʨʯʘʪʢʘʭ [1], [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʙʣʶʜʝʥʠʝ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘ-

ʥʠʪʘʨʥʳʭ ʧʨʘʚʠʣ ʠ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʚʳ-

ʨʘʱʠʚʘʥʠʠ ʧʫʰʥʳʭ ʟʚʝʨʝʡ ʧʦʤʦʞʝʪ ʩʦʭʨʘʥʠʪʴ ʟʜʦ-

ʨʦʚʴʝ ʨʘʙʦʪʥʠʢʘʤ ʟʚʝʨʦʬʝʨʤʳ, ʩʦʢʨʘʪʠʪʴ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʚʳʩʠʪʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ 

ʟʚʝʨʦʬʝʨʤʳ ʚ ʮʝʣʦʤ. 
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ɸʥʥʦʪʘʮʠʷ 
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Abstract 

The influence of fungicides on the development of colonies of the fungus Fusarium acuminatum was studied. 

The experiments were carried out using the agar plate method in the laboratory. It was found that this pathogen 

has a high resistance to chemical preparations. Of the tested fungicides (Alto Super, Amistar Extra, Rex C, Rex 

Duo, Sportak, Tilt, Folicur and Fundazol), no agents were found that completely inhibit the development of this 

species of fungus. The biological effectiveness of most preparations varied from 42,1 to 70,7 %. This indicator 

reached the highest value (92,7 %) in the version of the experiment where the fungicide Sportak was used. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʫʥʛʠʮʠʜʳ, ʤʝʪʦʜ ʘʛʘʨʦʚʳʭ ʧʣʘʩʪʠʥ, ʛʨʠʙ Fusarium acuminatum, ʢʦʣʦʥʠʷ, ʨʝʟʠ-

ʩʪʝʥʪʥʦʩʪʴ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ.  

Key words: fungicides, agar plate method, fungus Fusarium acuminatum, colony, resistance, biological effi-

cacy. 

 

ɺ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʸʤʥʦʤ ʨʝʛʠʦʥʝ ʥʘ ʟʝʨʥʦ-

ʚʳʭ ʢʫʣʴʪʫʨʘʭ ʚʩʪʨʝʯʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʚʠʜʦʚ 

ʨʘʟʣʠʯʥʳʭ ʬʠʪʦʧʘʪʦʛʝʥʦʚ. ʀʟ ʥʠʭ ʛʨʠʙʳ ʨʦʜʘ 

Fusarium ʟʘʥʠʤʘʶʪ ʦʩʦʙʦʝ ʤʝʩʪʦ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ 

ʬʘʢʪʦʤ, ʯʪʦ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʥʦʛʠʤʠ ʚʠʜʘʤʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʚ ʎʏʈ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 19 ʨʘʟʣʠʯʥʳʭ ʚʠ-

ʜʦʚ ʬʫʟʘʨʠʝʚ [1, ʩ. 46-50; 4, ʩ. 44; 5, ʩ. 239-241]. ʅʘ 

ʧʦʩʝʚʘʭ ʦʟʠʤʦʡ ʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʛʨʠʙʳ ʨʦʜʘ 

Fusarium ʚʳʟʳʚʘʶʪ ʢʦʨʥʝʚʳʝ ʛʥʠʣʠ, ʩʥʝʞʥʫʶ ʧʣʝ-

ʩʝʥʴ, ʬʫʟʘʨʠʦʟʳ ʢʦʣʦʩʘ ʠ ʟʝʨʥʘ. ɺ ʜʘʥʥʦʤ ʢʣʠʤʘʪʠ-

ʯʝʩʢʦʤ ʨʝʛʠʦʥʝ ʧʦʩʣʝʜʥʠʝ ʠʟ ʫʢʘʟʘʥʥʳʭ ʟʘʙʦʣʝʚʘ-

ʥʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʫʱʝʩʪʚʫʶʪ ʚ ʩʢʨʳʪʦʡ ʬʦʨʤʝ. 

ɺʠʟʫʘʣʴʥʦ ʦʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʠ 

ʚʳʷʚʣʷʶʪʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʠʢʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘ-

ʣʠʟʘ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ [2, 19 ʩ.; 3, ʩ. 74-76; 

7, 22 ʩ.]. ɼʣʷ ʢʦʥʪʨʦʣʷ ʨʘʟʚʠʪʠʷ ʬʫʟʘʨʠʦʟʥʳʭ ʟʘʙʦ-

ʣʝʚʘʥʠʡ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʬʫʥʛʠʮʠʜʳ. ʅʝ ʚʩʝ ʵʪʠ ʩʨʝʜʩʪʚʘ ʦʢʘʟʳʚʘʶʪ ʦʜʠʥʘ-

ʢʦʚʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʛʨʠʙʦʚ ʨʦʜʘ 

Fusarium. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʧʨʦʷʚʣʷʶʪ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ 

ʢ ʭʠʤʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʘʤ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚʦʟʥʠ-

ʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʢʨʠʥʠʥʛʝ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ 

ʥʘʠʙʦʣʝʝ ɻ ʬʬʝʢʪʠʚʥʳʭ. ʆʜʥʠʤ ʠʟ ʚʠʜʦʚ, ʚʩʪʨʝʯʘʶ-

ʱʠʭʩʷ ʥʘ ʟʝʨʥʝ ʧʰʝʥʠʮʳ ʷʚʣʷʝʪʩʷ ʛʨʠʙ Fusarium 

acuminatum. ʆʥ ʦʪʣʠʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʫʩʪʦʡʯʠ-

ʚʦʩʪʴʶ ʢ ʬʫʥʛʠʮʠʜʘʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʷʣʘ ʚ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʨʘʟʚʠʪʠʝ ʢʦʣʦʥʠʡ ɻ ʪʦʛʦ ʚʠʜʘ 

ʛʨʠʙʘ ʚ ʫʩʣʦʚʠʷʭ in vitro.  

ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʘ ʯʠʩʪʘʷ 

ʢʫʣʴʪʫʨʘ ʛʨʠʙʘ Fusarium acuminatum. ɺ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷʭ ʧʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ ʘʛʘʨʦʚʳʭ ʧʣʘʩʪʠʥ [6, 61 ʩ.]. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: ʥʘ ʧʦʚʝʨʭ-

ʥʦʩʪʴ ʘʛʘʨʦʚʦʡ ʧʣʘʩʪʠʥʳ (ʚ ʯʘʰʢʝ ʇʝʪʨʠ) ʥʘʥʦ-

ʩʠʪʩʷ ʚʦʜʥʘʷ ʩʫʩʧʝʥʟʠʷ ʢʦʥʠʜʠʡ ʛʨʠʙʘ (0,5 ʤʣ) ʠ 

ʨʘʩʪʚʦʨ ʬʫʥʛʠʮʠʜʘ (0,5 ʤʣ). ɺ ʢʦʥʪʨʦʣʝ ʚʤʝʩʪʦ ʭʠ-

ʤʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʘʛʘʨʦʚʦʡ ʧʣʘ-

ʩʪʠʥʳ ʥʘʥʦʩʠʪʩʷ ʩʪʝʨʠʣʴʥʘʷ ʚʦʜʘ. ɿʘʪʝʤ ʯʘʰʢʠ 

ʇʝʪʨʠ ʠʥʢʫʙʠʨʫʶʪ ʚ ʪʝʨʤʦʩʪʘʪʝ 3 ï 4 ʩʫʪʦʢ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 25Áʉ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʧʝʨʠʦʜʘ ʠʥʢʫʙʘ-

ʮʠʠ ʥʘ ʘʛʘʨʦʚʦʡ ʧʣʘʩʪʠʥʝ ʧʦʜʩʯʠʪʳʚʘʶʪ ʢʦʣʠʯʝ-

ʩʪʚʦ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʢʦʣʦʥʠʡ ʛʨʠʙʘ. ɺʝʣʠʯʠʥʫ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʛʠʮʠʜʘ ʨʘʩʩʯʠ-

ʪʳʚʘʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʬʦʨʤʫʣʝ. ʋʨʦʚʝʥʴ ʨʝʟʠ-

ʩʪʝʥʪʥʦʩʪʠ ʛʨʠʙʘ ʢ ʠʩʧʳʪʳʚʘʝʤʳʤ ʩʨʝʜʩʪʚʘʤ ʦʧʨʝ-

ʜʝʣʷʣʠ, ʢʘʢ ʨʘʟʥʠʮʫ ʤʝʞʜʫ 100 % ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʦʪʨʘʞʘʝʪ ʧʨʦ-

ʮʝʥʪ ʢʦʥʠʜʠʡ ʛʨʠʙʘ, ʩʧʦʩʦʙʥʳʭ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʬʫʥ-

ʛʠʮʠʜʘ ʧʨʦʨʘʩʪʘʪʴ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʢʦʣʦʥʠʠ. ʉʣʝ-

ʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʜʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠʟʫʯʘ-

ʣʦʩʴ ʚʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʨʘʟʚʠʪʠʝ ʛʨʠʙʘ 

Fusarium acuminatum ʙʝʟ ʫʯʘʩʪʠʷ ʨʘʩʪʝʥʠʷ-ʭʦʟʷʠʥʘ. 

ɿʜʝʩʴ ʩʪʘʚʠʣʘʩʴ ʟʘʜʘʯʘ ʦʧʨʝʜʝʣʠʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥ-

ʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʬʫʥʛʠʮʠʜʦʚ ʥʘ ʨʘʟʚʠʪʠʝ ʧʘʪʦʛʝʥʘ.  

  ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʠʜ ʛʨʠʙʘ Fusarium 

acuminatum ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʨʝʟʠ-

ʩʪʝʥʪʥʦʩʪʴʶ ʢ ʙʦʣɹh ʠʥʩʪʚʫ ʠʩʧʳʪʳʚʘʝʤʳʭ ʧʨʝʧʘ-

ʨʘʪʦʚ (ʪʘʙʣʠʮʘ). ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 7,3 

ʜʦ 57,9 %. ʅʘʠʤʝʥʴʰʝʝ (7,3 %) ʟʥʘʯʝʥʠʝ ʫʨʦʚʥʷ ʨʝ-

ʟʠʩʪʝʥʪʥʦʩʪʠ ʙʳʣʦ ʚ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ, ʛʜʝ ʧʨʠʤʝ-

ʥʷʣʩʷ ʬʫʥʛʠʮʠʜ ʉʧʦʨʪʘʢ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʟʜʝʩʴ ʦʪ-

ʤʝʯʝʥʘ ʠ ʥʘʠʙʦʣʴʰʘʷ (92,7 %) ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ. ʀʩʧʳʪʳʚʘʝʤʳʝ ʧʨʝʧʘʨʘʪʳ ʧʦ 

ʚʝʣʠʯʠʥʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʤʦʞʥʦ ʙʳʣʦ ʫʩʣʦʚʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ. ɺ ʧʝʨʚʫʶ ʩʣʝʜʫʝʪ 

ʦʪʥʝʩʪʠ ʚʳʰʝʫʢʘʟʘʥʥʳʡ ʬʫʥʛʠʮʠʜ ʉʧʦʨʪʘʢ. ʂʦ 

ʚʪʦʨʦʡ ï ʧʨʝʧʘʨʘʪʳ ʌʦʣʠʢʫʨ ʠ ɸʣʴʪʦ ʉʫʧʝʨ. ʆʥʠ 

ʩʥʠʞʘʣʠ ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʣʦʥʠʡ ʛʨʠʙʘ ʥʘ 66,3 ï 70,7 

%. ɺ ʪʨʝʪʴʶ ʛʨʫʧʧʫ ʚʦʰʣʠ ʊʠʣʪ, ɸʤʠʩʪʘʨ ʕʢʩʪʨʘ ʠ 

ʌʫʥʜʘʟʦʣ. ʀʭ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘ-

ʚʠʣʘ 52,4 ï 55,0 %. ʂ ʧʦʩʣʝʜʥʝʡ ʛʨʫʧʧʝ ʤʦʞʥʦ ʦʪ-

ʥʝʩʪʠ ʬʫʥʛʠʮʠʜʳ ʈʝʢʩ ɼʫʦ ʠ ʈʝʢʩ ʉ. ʀʭ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʧʨʦʪʠʚ ʠʟʫʯʘʝʤʦʛʦ ʚʠʜʘ ʛʨʠʙʘ ʦʢʘʟʘʣʘʩʴ 

ʥʠʞʝ, ʯʝʤ ʫ ʜʨʫʛʠʭ ï 42,1 ï 42,5 %.  

  



ζColloquium - journal Ȼ# 5(57),2020 / AGRICULTURAL SCIENCES 51 

ʊʘʙʣʠʮʘ  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʛʠʮʠʜʦʚ ʧʨʦʪʠʚ ʛʨʠʙʘ Fusarium acuminatum ʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʧʘʪʦʛʝʥʘ ʢ ʭʠ-

ʤʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʘʤ 

ʌʫʥʛʠʮʠʜ, ʥʦʨʤʘ ʨʘʩʭʦʜʘ 

ʂʦʣʠʯʝʩʪʚʦ 

ʢʦʣʦʥʠʡ, ʰʪ. 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, 

% 

ʋʨʦʚʝʥʴ ʨʝʟʠ-

ʩʪʝʥʪʥʦʩʪʠ, % 

ʂʦʥʪʨʦʣʴ 273 - - 

ʈʝʢʩ ɼʫʦ ʂʉ, 0,5 ʣ/ʛʘ 158 42,1 57,9 

ʈʝʢʩ ʉ ʂʉ, 0,75 ʣ/ʛʘ 157 42,5 57,5 

ʊʠʣʪ ʂʕ, 0,5 ʣ/ʛʘ 130 52,4 47,6 

ɸʤʠʩʪʘʨ ʕʢʩʪʨʘ ʂʉ, 0,6 ʣ/ʛʘ 127 53,5 46,5 

ʌʫʥʜʘʟʦʣ ʉʇ, 0,6 ʢʛ/ʛʘ 123 55,0 45,0 

ʌʦʣʠʢʫʨ ʂʕ, 1 ʣ/ʛʘ 92 66,3 33,7 

ɸʣʴʪʦ ʉʫʧʝʨ ʂʕ, 0,5 ʣ/ʛʘ 80 70,7 29,7 

ʉʧʦʨʪʘʢ ʂʉ, 1 ʣ/ʛʘ 20 92,7 7,3 

ʅʉʈ05 34 - - 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ-

ʢʘʟʘʣʠ, ʯʪʦ ʥʠ ʦʜʠʥ ʠʟ ʠʩʧʳʪʳʚʘʝʤʳʭ ʬʫʥʛʠʮʠʜʦʚ 

ʧʦʣʥʦʩʪʴʶ ʥʝ ʠʥʛʠʙʠʨʦʚʘʣ ʨʘʟʚʠʪʠʝ ʢʦʣʦʥʠʡ ʛʨʠʙʘ 

Fusarium acuminatum. ʇʦʩʣʝʜʥʝʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʥʘʣʠʯʠʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʧʘʪʦʛʝʥʘ 

ʢ ʧʨʠʤʝʥʷʝʤʳʤ ʧʨʝʧʘʨʘʪʘʤ. ɺʳʷʚʣʝʥ ʥʘʠʙʦʣʝʝ ʵʬ-

ʬʝʢʪʠʚʥʳʡ ʬʫʥʛʠʮʠʜ ï ʉʧʦʨʪʘʢ (ʜʝʡʩʪʚʫʶʱʝʝ ʚʝ-

ʱʝʩʪʚʦ ï ʧʨʦʭʣʦʨʘʟ). ʆʥ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ (ʥʘ 

92,7 %) ʩʥʠʞʘʣ ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʣʦʥʠʡ ʛʨʠʙʘ. ʇʦʣʫ-

ʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʜʘʣʴ-

ʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʝʦʜʦʣʝʥʠʶ ʨʝʟʠʩʪʝʥʪ-

ʥʦʩʪʠ ʵʪʦʛʦ ʚʠʜʘ ʛʨʠʙʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʢʦʚʳʭ 

ʢʦʤʧʦʟʠʮʠʡ ʬʫʥʛʠʮʠʜʦʚ.  
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FUNGUS MICRODOCHIUM  NIVALE  AND EFFECTIVE  FUNGICIDES TO CONTROL  ITS 

DEVELOPMENT  

 

ɸʥʥʦʪʘʮʠʷ 

ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʬʫʥʛʠʮʠʜʦʚ ɼʠʚʠʜʝʥʜ ʉʪʘʨ, ʂʠʥʪʦ ɼʫʦ, ʄʘʢʩʠʤ ʠ ʇʨʝʤʠʩ ɼʚʝʩʪʠ ʥʘ ʨʘʟʚʠʪʠʝ ʢʦ-

ʣʦʥʠʡ ʛʨʠʙʘ Microdochium nivale. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʘʛʘʨʦʚʳʭ ʧʣʘʩʪʠʥ. 

ʇʨʝʧʘʨʘʪʳ ʂʠʥʪʦ ɼʫʦ ʠ ʄʘʢʩʠʤ ʧʦʣʥʦʩʪʴʶ (ʥʘ 100 %) ʠʥʛʠʙʠʨʦʚʘʣʠ ʨʘʟʚʠʪʠʝ ʢʦʣʦʥʠʡ ʧʘʪʦʛʝʥʘ. ɹʠʦ-

ʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʛʠʮʠʜʘ ʇʨʝʤʠʩ ɼʚʝʩʪʠ ʩʦʩʪʘʚʠʣʘ 89,2 %, ɼʠʚʠʜʝʥʜ ʉʪʘʨ ï 43,2 %. ʇʦ-

ʩʣʝʜʥʝʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʛʨʠʙʘ Microdochium nivale ʢ ʵʪʠʤ ʧʨʝʧʘʨʘʪʘʤ. 

Abstract 

The effect of the fungicides Dividend Star, Kinto Duo, Maxim and Premis Dvesti on the development of fungus 

Microdochium nivale colonies was studied. The experiments were carried out using the agar plate method. The 

preparations Kinto Duo and Maxim completely (100 %) inhibited the development of pathogen colonies. The bio-

logical effectiveness of the fungicide Premis Dvesti was 89,2 %, the Dividend Star was 43,2 %. The latter indicates 

the presence of resistance of the fungus Microdochium nivale to these preparations.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʠʙ Microdochium nivale, ʢʦʣʦʥʠʷ, ʬʫʥʛʠʮʠʜʳ, ʤʝʪʦʜ ʘʛʘʨʦʚʳʭ ʧʣʘʩʪʠʥ, ʙʠʦʣʦʛʠ-

ʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ.  

Key words: fungus Microdochium nivale, colony, fungicides, agar plate method, biological efficacy, re-

sistance.  

 

ʇʦʩʝʚʳ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦ-

ʟʸʤʥʦʤ ʨʝʛʠʦʥʝ ʩʪʨʘʥʳ ʟʘʥʠʤʘʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʯʘʩʪʴ ʚʩʝʛʦ ʟʝʨʥʦʚʦʛʦ ʢʣʠʥʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʩʦʨʪʘ 

ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʫʨʦʞʘʡʥʦʩʪʴʶ. ʅʦ ʨʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʥʝ ʚʩʝʛʜʘ ʦʢʘʟʳʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʡ. ʅʘ ʫʨʦʞʘʡʥʦʩʪʴ 

ʧʰʝʥʠʮʳ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ 

ʬʘʢʪʦʨʦʚ ʘʙʠʦʪʠʯʝʩʢʦʛʦ ʠ ʙʠʦʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ɺ ʯʠʩʣʦ ʧʦʩʣʝʜʥʠʭ ʚʭʦʜʠʪ ʧʦʨʘʞʝʥʠʝ ʨʘʩʪʝʥʠʡ ʨʘʟ-

ʣʠʯʥʳʤʠ ʬʠʪʦʧʘʪʦʛʝʥʘʤʠ. ʂ ʥʠʤ ʦʪʥʦʩʠʪʩʷ ʠ ʚʦʟ-

ʙʫʜʠʪʝʣʴ ʩʥʝʞʥʦʡ ʧʣʝʩʝʥʠ ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴ-

ʪʫʨ ï ʛʨʠʙ Microdochium nivale (ʩʠʥ. Fusarium 

nivale). ʇʦʩʝʚʳ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦʨʘʞʘʶʪʩʷ ʵʪʠʤ 

ʚʠʜʦʤ ʛʨʠʙʘ ʧʨʠ ʭʦʣʦʜʥʦʡ ʟʘʪʷʞʥʦʡ ʚʝʩʥʝ, ʧʨʠ 

ʤʝʜʣʝʥʥʦʤ ʪʘʷʥʠʠ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ [1, ʩ. 28]. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʧʘʪʦʛʝʥ ʧʦʨʘʞʘʝʪ ʦʩʣʘʙʣʝʥʥʳʝ ʧʦʩʣʝ ʧʝ-

ʨʝʟʠʤʦʚʢʠ ʨʘʩʪʝʥʠʷ. ʇʨʠʟʥʘʢʠ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʦʷʚ-

ʣʷʶʪʩʷ ʩʨʘʟʫ ʧʦʩʣʝ ʩʭʦʜʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. ʅʘ ʣʠ-

ʩʪʴʷʭ ʥʘʙʣʶʜʘʶʪʩʷ ʚʦʜʷʥʠʩʪʳʝ ʧʷʪʥʘ, ʟʘʪʝʤ ʥʘ ʥʠʭ 

ʧʦʷʚʣʷʝʪʩʷ ʙʝʣʳʡ, ʩ ʨʦʟʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ ʥʘʣʝʪ. 

ʇʨʠ ʩʠʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʙʦʣʝʟʥʠ ʙʝʣʳʡ ʥʘʣʝʪ ʛʨʠʙʘ 

ʧʦʢʨʳʚʘʝʪ ʚʩʸ ʧʦʣʝ ʧʰʝʥʠʮʳ. ʇʦʨʘʞʝʥʠʝ ʫʟʣʘ ʢʫ-

ʱʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʦʪʤʠʨʘʥʠʶ ʨʘʩʪʝʥʠʡ. ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʥʘʙʣʶʜʘʝʪʩʷ ʯʘʩʪʠʯʥʦʝ, ʯʘʱʝ ʦʯʘʛʦʚʦʝ, ʠʟʨʝ-

ʞʠʚʘʥʠʝ ʧʦʩʝʚʦʚ. ʇʨʠ ʙʣʘʛʦʧʨʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʛʨʠʙʘ, ʛʠʙʝʣʴ ʨʘʩʪʝʥʠʡ ʤʦʞʝʪ ʦʭʚʘʪʳʚʘʪʴ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʪʝʨʠ 

ʫʨʦʞʘʷ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 100 %. ɺ ʜʘʣʴʥʝʡʰʝʤ ʪʘʢʠʝ 

ʧʦʣʷ ʧʨʠʭʦʜʠʪʩʷ ʧʝʨʝʩʝʚʘʪʴ ʷʨʦʚʳʤʠ ʟʝʨʥʦʚʳʤʠ 

ʢʫʣʴʪʫʨʘʤʠ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʙʳʣ ʩʦʟʜʘʥ 

ʨʷʜ ʬʫʥʛʠʮʠʜʦʚ-ʧʨʦʪʨʘʚʠʪʝʣʝʡ ʩʝʤʷʥ, ʩʧʦʩʦʙʥʳʭ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʠʣʠ ʠʩʢʣʶʯʠʪʴ ʧʦʨʘʞʝʥʠʝ 

ʨʘʩʪʝʥʠʡ ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚʦʟʙʫʜʠʪʝʣʝʤ 

ʩʥʝʞʥʦʡ ʧʣʝʩʝʥʠ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʥʝʩʦʤʥʝʥʥʳʡ 

ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʜʘʥʥʳʭ 

ʩʨʝʜʩʪʚ ʥʘ ʨʘʟʚʠʪʠʝ ʛʨʠʙʘ. ʎʝʣʴ ʥʘhʠʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʩʦʩʪʦʷʣʘ ʚ ʦʮʝʥʢʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʨʷʜʘ ʬʫʥʛʠʮʠʜʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʚʦʟʙʫʜʠʪʝʣʷ 

ʩʥʝʞʥʦʡ ʧʣʝʩʝʥʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʦʟʜʝʡʩʪʚʠʷ ʭʠʤʠ-

ʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʨʦʩʪ ʢʦʣʦʥʠʡ ʛʨʠʙʘ.  

ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦ-

ʚʘʣʘʩʴ ʯʠʩʪʘʷ ʢʫʣʴʪʫʨʘ ʛʨʠʙʘ Microdochium nivale. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ 

ʘʛʘʨʦʚʳʭ ʧʣʘʩʪʠʥ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʴ ʘʛʘʨʦʚʦʡ ʧʣʘ-

ʩʪʠʥʳ ʚ ʯʘʰʢʝ ʇʝʪʨʠ ʥʘʥʦʩʠʣʠ 0,5 ʤʣ ʚʦʜʥʦʡ ʩʫʩ-

ʧʝʥʟʠʠ ʢʦʥʠʜʠʡ ʛʨʠʙʘ ʠ 0,5 ʤʣ ʨʘʩʪʚʦʨʘ ʬʫʥʛʠʮʠʜʘ. 

ʏʘʰʢʠ ʇʝʪʨʠ ʨʘʟʤʝʱʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪʝ ʥʘ 4 ï 5 ʩʫ-

ʪʦʢ. ʊʝʤʧʝʨʘʪʫʨʘ ʠʥʢʫʙʘʮʠʠ ï 25Áʉ. ʇʦ ʦʢʦʥʯʘʥʠʠ 

ʧʝʨʠʦʜʘ ʠʥʢʫʙʘʮʠʠ ʧʦʜʩʯʠʪʳʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʦʙ-

ʨʘʟʦʚʘʚʰʠʭʩʷ ʢʦʣʦʥʠʡ ʛʨʠʙʘ ʠ ʠʟʤʝʨʷʣʠ ʠʭ ʜʠʘ-

ʤʝʪʨ. ɺʩʝ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʧʨʦʪʨʘʚʠʪʝ-

ʣʝʡ ʩʝʤʷʥ ʥʘ ʨʘʟʚʠʪʠʝ ʧʘʪʦʛʝʥʘ ʧʨʦʚʦʜʠʣʠ ʩʦ-

ʛʣʘʩʥʦ ʩʧʝʮʠʘʣʴʥʦʡ ʤʝʪʦʜʠʢʠ [2, 61 ʩ.].  

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʝ 

ʚʩʝ ʠʩʧʳʪʳʚʘʝʤʳʝ ʬʫʥʛʠʮʠʜʳ ʧʦʣʥʦʩʪʴʶ ʠʥʛʠʙʠ-

ʨʦʚʘʣʠ ʨʘʟʚʠʪʠʝ ʢʦʣʦʥʠʡ ʛʨʠʙʘ Microdochium 

nivale (ʪʘʙʣʠʮʘ). ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ (100 %) 

ʦʢʘʟʘʣʠʩʴ ʧʨʝʧʘʨʘʪʳ ʂʠʥʪʦ ɼʫʦ ʠ ʄʘʢʩʠʤ. ʌʫʥʛʠ-

ʮʠʜ ʇʨʝʤʠʩ ɼʚʝʩʪʠ ʩʥʠʞʘʣ ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʣʦʥʠʡ 

ʛʨʠʙʘ ʥʘ 89,2 %. ɽʛʦ ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ ʜʘʥʥʦʛʦ 
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ʧʘʪʦʛʝʥʘ ʤʦʞʥʦ ʦʮʝʥʠʪʴ, ʢʘʢ ʩʨʝʜʥʶʶ. ʇʨʝʧʘʨʘʪ 

ɼʠʚʠʜʝʥʜ ʉʪʘʨ ʙʳʣ ʥʘʠʤʝʥʝʝ ʜʝʡʩʪʚʝʥʥʳʤ. ɹʠʦʣʦ-

ʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʦʛʦ ʩʨʝʜʩʪʚʘ ʥʘʭʦʜʠʣʘʩʴ 

ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʠ ʩʦʩʪʘʚʠʣʘ 43,2 %. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ, ʬʫʥʛʠʮʠʜʳ ʇʨʝʤʠʩ ɼʚʝʩʪʠ ʠ ɼʠʚʠʜʝʥʜ 

ʉʪʘʨ, ʧʨʠ ʥʝʧʦʣʥʦʤ ʠʥʛʠʙʠʨʦʚʘʥʠʠ ʨʘʟʚʠʪʠʷ 

ʛʨʠʙʘ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʩʥʠʞʝʥʠʶ ʜʠʘʤʝʪʨʘ ʢʦʣʦ-

ʥʠʡ ʧʘʪʦʛʝʥʘ. ʇʝʨʚʳʡ ʠʟ ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʧʨʝʧʘʨʘ-

ʪʦʚ ʩʥʠʞʘʣ ɻ ʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩ 150 ʤʢʤ ʚ ʢʦʥʪʨʦʣʝ ʜʦ 

13 ʤʢʤ ʚ ʦʧʳʪʝ (ʥʘ 91,3 %), ʚʪʦʨʦʡ ʜʦ 28 ʤʢʤ (ʥʘ 

81,3 %). 

ʊʘʙʣʠʮʘ  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʪʨʘʚʠʪʝʣʝʡ ʩʝʤʷʥ ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʣʦʥʠʡ ʛʨʠʙʘ Microdochium nivale 

ʇʨʝʧʘʨʘʪ, ʥʦʨʤʘ 

ʨʘʩʭʦʜʘ 

ʂʦʣʠʯʝʩʪʚʦ ʢʦ-

ʣʦʥʠʡ, ʰʪ. 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ, % 

ɼʠʘʤʝʪʨ ʢʦʣʦ-

ʥʠʡ, ʤʢʤ 

ʉʥʠʞʝʥʠʝ ʜʠʘ-

ʤʝʪʨʘ ʢʦʣʦʥʠʡ, % 

ʂʦʥʪʨʦʣʴ  602 - 150 - 

ɼʠʚʠʜʝʥʜ ʉʪʘʨ 

ʂʉ, 1 ʣ/ʪ 
342 43,2 28 81,3 

ʇʨʝʤʠʩ ɼʚʝʩʪʠ 

ʂʉ, 0,25 ʣ/ʪ 
65 89,2 13 91,3 

ʂʠʥʪʦ ɼʫʦ ʂʉ, 2 

ʣ/ʪ 
0 100,0 0 100,0 

ʄʘʢʩʠʤ ʂʉ, 2 ʣ/ʪ 0 100,0 0 100,0 

 ʅʉʈ05 69 - 12 - 

 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, 

ʯʪʦ ʧʨʦʚʝʜʸʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʜʪʚʝʨʜʠʣʠ ʣʠʪʝ-

ʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʦ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʛʠ-

ʮʠʜʦʚ ʂʠʥʪʦ ɼʫʦ ʠ ʄʘʢʩʠʤ ʧʨʦʪʠʚ ʚʦʟʙʫʜʠʪʝʣʷ 

ʩʥʝʞʥʦʡ ʧʣʝʩʝʥʠ ʧʰʝʥʠʮʳ ï ʛʨʠʙʘ Microdochium 

nivale. ʅʝʧʦʣʥʦʝ ʧʦʜʘʚʣʝʥʠʝ ʨʦʩʪʘ ʢʦʣʦʥʠʡ ʚ ʚʘʨʠ-

ʘʥʪʘʭ ʦʧʳʪʘ, ʛʜʝ ʧʨʠʤʝʥʷʣʠʩʴ ʧʨʝʧʘʨʘʪʳ ʇʨʝʤʠʩ 

ɼʚʝʩʪʠ ʠ ɼʠʚʠʜʝʥʜ ʉʪʘʨ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠ-

ʯʠʠ ʦʧʨʝʜʝʣʸʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʧʘʪʦʛʝʥʘ ʢ ʵʪʠʤ 

ʩʨʝʜʩʪʚʘʤ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʧʨʠ ʚʳʙʦʨʝ ʬʫʥʛʠ-

ʮʠʜʦʚ ʜʣʷ ʢʦʥʪʨʦʣʷ ʨʘʟʚʠʪʠʷ ʚʦʟʙʫʜʠʪʝʣʷ ʩʥʝʞʥʦʡ 

ʧʣʝʩʝʥʠ ʧʰʝʥʠʮʳ.  
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FUNGICIDES ALTO  SUPER AND REX C ON SPRING WHEAT  

 

ɸʥʥʦʪʘʮʠʷ 

ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʛʠʮʠʜʦʚ ɸʣʴʪʦ ʉʫʧʝʨ ʠ ʈʝʢʩ ʉ ʥʘ ʧʦʩʝʚʘʭ ʷʨʦ-

ʚʦʡ ʧʰʝʥʠʮʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʠʥʬʝʢʮʠʦʥʥʦʤ ʬʦʥʝ. ʀʩʧʳ-

ʪʳʚʘʝʤʳʝ ʧʨʝʧʘʨʘʪʳ ʩʥʠʞʘʣʠ ʧʦʨʘʞʝʥʠʝ ʨʘʩʪʝʥʠʡ ʙʫʨʦʡ ʨʞʘʚʯʠʥʦʡ ʥʘ 91,6 ï 92,6 %, ʩʝʧʪʦʨʠʦʟʦʤ ï 

ʥʘ 88,6 ï 92,1 %. ɺ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʧʦʨʘʞʝʥʠʝ ʧʰʝʥʠʮʳ ʵʪʠʤʠ ʧʘʪʦʛʝʥʘʤʠ ʩʦʩʪʘʚʠʣʦ 31,0 ʠ 22,9 

%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʘʭ ʢʦʣʠʯʝʩʪʚʦ ʟʝʣʸʥʳʭ ʣʠʩʪʴʝʚ ʥʘ ʦʜʥʦʤ ʩʪʝʙʣʝ (2,4 ï 2,6 ʰʪ.) 

ʙʳʣʦ ʚʳʰʝ ʢʦʥʪʨʦʣʷ (1,2 ʰʪ.) ʚ ʜʚʘ ʨʘʟʘ. ʇʨʠʤʝʥʝʥʠʝ ʬʫʥʛʠʮʠʜʦʚ ɸʣʴʪʦ ʉʫʧʝʨ ʠ ʈʝʢʩ ʉ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ̫ ʨʦʚʦʡ ʧʰʝʥʠʮʳ ʥʘ 4,4 ï 5,1 ʮ/ʛʘ (12,6 ï 14,6 %). ʉʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ 

ʠʩʧʳʪʳʚʘʝʤʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʥʝ ʚʳʷʚʣʝʥʦ.  
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Abstract 

The biological effectiveness of the fungicides Alto Super and Rex C on spring wheat crops was evaluated. 

Studies were conducted in the field on a natural infectious background. The tested preparations reduced the dam-

age of plants by brown rust by 91,6 ï 92,6 %, and by septoria spot by 88,6 ï 92,1 %. In the control variant, wheat 

was affected by these pathogens by 31,0 and 22,9 %, respectively. In experimental versions, the number of green 

leaves per stem (2,4 ï 2,6 pc.) was twice as high as the control (1,2 pc.). The use of fungicides Alto Super and Rex 

C increased the yield of spring wheat by 4,4 ï 5,1 c / ha (12,6 ï14,6 %). There was no significant difference 

between the tested preparations.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʫʥʛʠʮʠʜʳ, ̫ ʨʦʚʘʷ ʧʰʝʥʠʮʘ, ʙʫʨʘʷ ʨʞʘʚʯʠʥʘ, ʩʝʧʪʦʨʠʦʟ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ɻ ʬʬʝʢʪʠʚ-

ʥʦʩʪʴ, ʫʨʦʞʘʡʥʦʩʪʴ.  

Key words: fungicides, spring wheat, brown rust, septoria spot, biological efficiency, yield.  

 

ʇʰʝʥʠʮʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʜʦ-

ʚʦʣʴʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʤʠʨʘ. ɺ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦ-

ʟʸʤʥʦʤ ʨʝʛʠʦʥʝ (ʎʏʈ) ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʘʰʥʠ ʦʪʚʦ-

ʜʠʪʩʷ ʧʦʜ ʦʟʠʤʫʶ ʧ ʝhʥʠʮʫ. ʗʨʦʚʘʷ ʧʰʝʥʠʮʘ ʟʘʥʠ-

ʤʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʝ ʧʣʦʱʘʜʠ ʧʦʩʝʚʘ. ʊʘʢʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʩʣʦʞʠʣʦʩʴ ʧʦ ʧʨʠʯʠʥʝ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʫʨʦʞʘʡʥʦʩʪʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ̫ ʨʦ-

ʚʦʡ. ʅʦ ʧʦʩʣʝʜʥʷʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦ ʢʘʯʝʩʪʚʫ ʟʝʨʥʘ 

ʧʨʝʚʦʩʭʦʜʠʪ ʧʝʨʚʫʶ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʟʜʝʣʳ-

ʚʘʝʪʩʷ ʤʥʦʛʦ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ. ɼʘʣʝʢʦ ʥʝ 

ʚʩʝ ʦʥʠ ʦʙʣʘʜʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʨʘʩʧʨʦʩʪʨʘʥʸʥ-

ʥʳʤ ʚ ʎʏʈ ʚʦʟʙʫʜʠʪʝʣʷʤ ʙʦʣʝʟʥʝʡ. ʅʘʠʙʦʣʝʝ ʚʨʝ-

ʜʦʥʦʩʥʳʤʠ ʠʟ ʥʠʭ, ʧʦʨʘʞʘʶʱʠʤʠ ʣʠʩʪʦʚʦʡ ʘʧʧʘ-

ʨʘʪ ʨʘʩʪʝʥʠʡ, ʷʚʣʷʶʪʩʷ ʙʫʨʘʷ ʨʞʘʚʯʠʥʘ ʠ ʩʝʧʪʦ-

ʨʠʦʟ. ʕʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʦʪʤʝʯʘʶʪʩʷ ʥʘ ʧʦʩʝʚʘʭ 

ʢʫʣʴʪʫʨʳ ʧʨʘʢʪʠʯʝʩʢʠ ʝʞʝʛʦʜʥʦ. ɺ ʊʘʤʙʦʚʩʢʦʡ ʦʙ-

ʣʘʩʪʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʚʘʜʮʘʪʴ ʣʝʪ ʜʝʧʨʝʩʩʠʷ ʚ ʨʘʟʚʠ-

ʪʠʠ ʵʪʠʭ ʧʘʪʦʛʝʥʦʚ ʥʘʙʣʶʜʘʣʘʩʴ ʚ 2010 ʠ 2019 ʛʦ-

ʜʘʭ, ʢʦʛʜʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʩʫʭʠ ʜʣʷ ʥʠʭ ʩʣʦʞʠʣʠʩʴ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ. ʅʦ ʵʪʦʪ ʞʝ ʬʘʢʪʦʨ ʦʢʘ-

ʟʘʣ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʷʨʦ-

ʚʦʡ ʧʰʝʥʠʮʳ. ɺ ʜʨʫʛʠʝ ʛʦʜʳ, ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʧʦ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʨʘʟʚʠʪʠʝ ʚʦʟʙʫʜʠʪʝ-

ʣʝʡ ʙʫʨʦʡ ʨʞʘʚʯʠʥʳ ʠ ʩʝʧʪʦʨʠʦʟʘ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 

ʩʨʝʜʥʝʛʦ ʜʦ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʥʠʞʝʥʠ ʁʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʝʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʣʠʩʪʴʝʚ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. ɼʣʷ ʟʘʱʠʪʳ ʧʦʩʝʚʦʚ ʧʰʝʥʠʮʳ ʦʪ 

ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘ-

ʪʦʯʥʦ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʬʫʥʛʠʮʠʜʦʚ. ʀʭ ʙʠʦʣʦʛʠ-

ʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʫʨʦʡ 

ʨʞʘʚʯʠʥʳ ʠ ʩʝʧʪʦʨʠʦʟʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ. ʅʦ ʚ 

ʧʨʘʢʪʠʢʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʟʘʥʠ-

ʤʘʶʪ ʧʦʢʘʟʘʪʝʣʠ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʠ ʫʨʦʚʥʷ ʨʝʥʪʘ-

ʙʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʯʘʩʪʦ 

ʚʳʙʠʨʘʶʪ ʧʨʝʧʘʨʘʪ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʦʡ ʩʪʦ-

ʠʤʦʩʪʴʶ ʛʝʢʪʘʨʥʦʡ ʥʦʨʤʳ ʨʘʩʭʦʜʘ, ʥʘʧʨʠʤʝʨ, ʈʝʢʩ 

ʉ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʪʦʠ-

ʤʦʩʪʴ, ʪʘʢʦʡ ʬʫʥʛʠʮʠʜ, ʢʘʢ ɸʣʴʪʦ ʉʫʧʝʨ ʧʨʠʤʝʥʝ-

ʥʷʝʪʩʷ ʥʘ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʷʭ. ɺ ʦʙʦʠʭ 

ʩʣʫʯʘʷʭ ʚʳʰʝʥʘʟʚʘʥʥʳʝ ʩʨʝʜʩʪʚʘ ʜʦʣʞʥʳ ʦʙʝʩʧʝ-

ʯʠʚʘʪʴ ʥʘʜʸʞʥʫʶ ʟʘʱʠʪʫ ʦʪ ʬʠʪʦʧʘʪʦʛʝʥʦʚ ʠ ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ, ʩʦʭʨʘʥʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʨʘʩʪʝʥʠʡ. ɺ ʩʚʷʟʠ ʩ ɻ ʪʠʤ, ʮʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʦʩʪʦʷʣʘ ʚ ʦʮʝʥʢʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʦʚ ɸʣʴʪʦ ʉʫʧʝʨ ʠ ʈʝʢʩ ʉ. 

ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʨʘʩʪʝʥʠʷ 

ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ ʄʘʨʛʘʨʠʪʘ. ʇʦʩʝʚ ʦʧʳʪʥʳʭ 

ʜʝʣʷʥʦʢ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩʝʣʝʢʮʠʦʥʥʦʡ ʩʝʷʣʢʦʡ 

ʉʂʉ-6-10. ʇʣʦʱʘʜʴ ʜʝʣʷʥʢʠ ï 10 ʤ2, ʧʦʚʪʦʨʥʦʩʪʴ 

ʯʝʪʳʨʸʭʢʨʘʪʥʘʷ. ɺ ʬʘʟʫ ʢʦʣʦʰʝʥʠʷ ʨʘʩʪʝʥʠʷ ʧʰʝ-

ʥʠʮʳ ʦʙʨʘʙʘʪʳʚʘʣʠ ʠʩʧʳʪʳʚʘʝʤʳʤʠ ʬʫʥʛʠʮʠʜʘʤʠ 

ï ɸʣʴʪʦ ʉʫʧʝʨ ʠ ʈʝʢʩ ʉ ʚ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʥʦʨʤʘʭ 

ʨʘʩʭʦʜʘ. ɺ ʢʦʥʪʨʦʣʝ ʨʘʩʪʝʥʠʷ ʙʳʣʠ ʙʝʟ ʦʙʨʘʙʦʪʢʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʠʥ-

ʬʝʢʮʠʦʥʥʦʤ ʬʦʥʝ. ʇʨʦʚʝʜʝʥʠʝ ʦʧʳʪʥʳʭ ʨʘʙʦʪ ʠ 

ʫʯʸʪ ʧʦʨʘʞʝʥʠʷ ʧʦʩʝʚʦʚ ʧʰʝʥʠʮʳ ʚʦʟʙʫʜʠʪʝʣʷʤʠ 

ʣʠʩʪʦʚʳʭ ʙʦʣʝʟʥʝʡ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠ-

ʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ [1, 378 ʩ.; 2, 207 ʩ.; 3, 415 ʩ.]. 

ʋʙʦʨʢʘ ʫʨʦʞʘʷ ʟʝʨʥʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʤʘʣʦʛʘʙʘʨʠʪ-

ʥʳʤ ʢʦʤʙʘʡʥʦʤ çHege-125è. ʇʨʠ ʚʳʯʠʩʣʝʥʠʷʭ ʠ 

ʦʬʦʨʤʣʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦ-

ʚʘʣʘʩʴ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʝʭʥʠʢʘ, ʧʨʦʛʨʘʤʤʳ çExcelè, 

çWordè ʠ çʉʪʘʪʠʩʪʠʢʘè. 

ʇʨʠʤʝʥʝʥʠʝ ʬʫʥʛʠʮʠʜʦʚ ɸʣʴʪʦ ʉʫʧʝʨ ʠ ʈʝʢʩ 

ʉ ʥʘ ʧʦʩʝʚʘʭ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʫ-

ʱʝʩʪʚʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ ʩʪʝʧʝʥʠ ʧʦʨʘʞʝʥʠʷ ʨʘʩʪʝ-

ʥʠʡ ʚʦʟʙʫʜʠʪʝʣʝʤ ʙʫʨʦʡ ʨʞʘʚʯʠʥʳ (ʪʘʙʣʠʮʘ 1). 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʳʪʳʚʘʝʤʳʭ 

ʩʨʝʜʩʪʚ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʠ ʩʦʩʪʘʚʠʣʘ 

91,6 ï 92,9 %. 

ʊʘʙʣʠʮʘ 1 

ɺʣʠʷʥʠʝ ʬʫʥʛʠʮʠʜʦʚ ʥʘ ʧʦʨʘʞʝʥʠʝ ʨʘʩʪʝʥʠʡ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚʦʟʙʫʜʠʪʝʣʝʤ ʙʫʨʦʡ ʨʞʘʚʯʠʥʳ 

ʌʫʥʛʠʮʠʜ, ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʉʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ ʙʫʨʦʡ ʨʞʘʚʯʠʥʦʡ, % ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, % 

ʂʦʥʪʨʦʣʴ 31,0 - 

ɸʣʴʪʦ ʩʫʧʝʨ ʂʕ, 0,5 ʣ/ʛʘ 2,2 92,9 

ʈʝʢʩ ʉ ʂʉ, 0,75 ʣ/ʛʘ 2,6 91,6 
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ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʦʪʥʦʰʝʥʠʠ ʩʝʧʪʦʨʠʦʟʘ (ʪʘʙʣʠʮʘ 2). ʇʨʠ ʧʦʨʘʞʝʥʠʠ ʨʘʩʪʝʥʠʡ ʚ 

ʢʦʥʪʨʦʣʝ ʥʘ 22,9 %, ʬʫʥʛʠʮʠʜʳ ɸʣʴʪʦ ʉʫʧʝʨ ʠ ʈʝʢʩ ʉ ʩʥʠʞʘʣʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʦ 1,8 ï 2,6 %. ʉʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʦʚ ʩʦʩʪʘʚʠʣʘ 88,6 ï 92,1 %. 

ʊʘʙʣʠʮʘ 2 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʛʠʮʠʜʦʚ ʧʨʦʪʠʚ ʩʝʧʪʦʨʠʦʟʥʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʣʠʩʪʴʝʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ 

ʌʫʥʛʠʮʠʜ, ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʉʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ ʩʝʧʪʦʨʠʦʟʦʤ, % ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, % 

ʂʦʥʪʨʦʣʴ 22,9 - 

ɸʣʴʪʦ ʩʫʧʝʨ ʂʕ, 0,5 ʣ/ʛʘ 2,6 88,6 

ʈʝʢʩ ʉ ʂʉ, 0,75 ʣ/ʛʘ 1,8 92,1 

 

ʀʩʧʳʪʳʚʘʝʤʳʝ ʬʫʥʛʠʮʠʜʳ ʦʢʘʟʘʣʠ ʧʦʟʠʪʠʚ-

ʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 

ʧʦʩʝʚʦʚ ʧʰʝʥʠʮʳ (ʪʘʙʣʠʮʘ 3). ʕʪʦʪ ʬʘʢʪ ʙʳʣ ʚʳʷʚ-

ʣʝʥ ʧʨʠ ʧʦʜʩʯʸʪʝ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʟʝʣʸʥʳʭ ʣʠʩʪʴʝʚ 

ʚ ʬʘʟʫ ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʟʝʨʥʘ. ɺ ʦʧʳʪ-

ʥʳʭ ʚʘʨʠʘʥʪʘʭ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʚʦʩʭʦʜʠʣʦ ʢʦʥ-

ʪʨʦʣʴ ʚ ʜʚʘ ʨʘʟʘ.  

ʊʘʙʣʠʮʘ 3 

ɺʣʠʷʥʠʝ ʬʫʥʛʠʮʠʜʦʚ ʥʘ ʩʦʭʨʘʥʥʦʩʪʴ ʟʝʣʸʥʳʭ ʣʠʩʪʴʝʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ  

ʌʫʥʛʠʮʠʜ, ʥʦʨʤʘ ʨʘʩʭʦʜʘ 
ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʝʣʸʥʳʭ ʣʠʩʪʴʝʚ 

ʥʘ ʦʜʥʦʤ ʩʪʝʙʣʝ, ʰʪ. 
ʇʨʦʮʝʥʪ ʢ ʢʦʥʪʨʦʣʶ, % 

ʂʦʥʪʨʦʣʴ 1,2 100,0 

ɸʣʴʪʦ ʩʫʧʝʨ ʂʕ, 0,5 ʣ/ʛʘ 2,4 200,0 

ʈʝʢʩ ʉ ʂʉ, 0,75 ʣ/ʛʘ 2,6 216,7 

 

ʉʦʭʨʘʥʝʥʠʝ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʟʝʣʸʥʳʭ ʣʠʩʪʴʝʚ ʫ 

ʨʘʩʪʝʥʠʡ ʧʰʝʥʠʮʳ ʥʝʩʦʤʥʝʥʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʣʫʯʰʝʤʫ ʥʘʢʦʧʣʝʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʟʝʨ-

ʥʦʚʢʘʭ ʠ ʧʦʚʳʰʝʥʠʶ ʠʭ ʚʝʩʘ (ʪʘʙʣʠʮʘ 4). ɺ ʚʘʨʠʘʥ-

ʪʘʭ ʦʧʳʪʘ, ʛʜʝ ʧʨʠʤʝʥʷʣʠʩʴ ʬʫʥʛʠʮʠʜʳ, ʤʘʩʩʘ 1000 

ʟʝʨʝʥ ʙʳʣʘ ʚʳʰʝ ʢʦʥʪʨʦʣʷ ʥʘ 4,9 ï 5,4 ʛ (12,1 ï 13,3 

%). ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʚʝʣʠʯʝʥʠʷ ʚʝʩʘ ʩʝʤʷʥ, ʚʦʟʨʦʩʣʘ ʠ 

ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ. ʇʦ ʵʪʦʤʫ ʧʦʢʘʟʘ-

ʪʝʣʶ ʦʧʳʪʥʳʝ ʚʘʨʠʘʥʪʳ ʧʨʝʚʦʩʭʦʜʠʣʠ ʢʦʥʪʨʦʣʴ ʥʘ 

4,4 ï 5,1 ʮ/ʛʘ (12,6 ï 14,6 %). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʜʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʳ ʧʦ ʤʘʩʩʝ 1000 ʟʝʨʝʥ ʠ ʫʨʦ-

ʞʘʡʥʦʩʪʠ ʤʝʞʜʫ ʠʩʧʳʪʳʚʘʝʤʳʤʠ ʬʫʥʛʠʮʠʜʘʤʠ 

ʧʨʠ ʚʝʣʠʯʠʥʘʭ ʥʘʠʤʝʥʴʰʝʡ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ 

(ʅʉʈ05) ʨʘʚʥʳʭ 2,1 ʛ ʠ 2,6 ʮ/ʛʘ ʥʝ ʚʳʷʚʣʝʥʦ. ʂʘʢ ʦʪ-

ʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʥʘʙʣʶʜʘ-

ʣʠʩʴ ʤʝʞʜʫ ʦʧʳʪʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʠ ʥʝʦʙʨʘʙʦʪʘʥ-

ʥʳʤ ʢʦʥʪʨʦʣʝʤ. 

ʊʘʙʣʠʮʘ 4 

ɺʣʠʷʥʠʝ ʬʫʥʛʠʮʠʜʦʚ ʥʘ ʤʘʩʩʫ 1000 ʟʝʨʝʥ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ 

ʌʫʥʛʠʮʠʜ, ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʄʘʩʩʘ 1000 ʟʝʨʝʥ, ʛ ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ 
ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ 

ʮ/ʛʘ % 

ʂʦʥʪʨʦʣʴ 40,5 34,8 - - 

ɸʣʴʪʦ ʩʫʧʝʨ ʂʕ, 0,5 ʣ/ʛʘ 45,9 39,9 5,1 14,6 

ʈʝʢʩ ʉ ʂʉ, 0,75 ʣ/ʛʘ 45,4 39,2 4,4 12,6 

ʅʉʈ05 2,1 2,6 - - 

 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, 

ʯʪʦ ʧʦ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʧʨʝʧʘʨʘʪʳ ɸʣʴʪʦ ʉʫʧʝʨ ʠ ʈʝʢʩ ʉ ʥʘʭʦʜʷʪʩʷ 

ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ. ɺʳʙʦʨ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʠʟ ʥʠʭ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʧʦʩʝʚʦʚ ̫ ʨʦʚʦʡ ʧʰʝʥʠʮʳ ʤʦʞʝʪ ʙʳʪʴ ʦʩ-

ʥʦʚʘʥ ʥʘ ʧʦʢʘʟʘʪʝʣʷʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ï ʚʝʣʠʯʠʥʝ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ.  
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ɸʥʥʦʪʘʮʠʷ 
ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʬʫʥʛʠʮʠʜʦʚ ʂʦʣʬʫʛʦ ʉʫʧʝʨ, ɸʣʴʪʦ ʉʫʧʝʨ ʠ ʈʝʢʩ ɼʫʦ ʥʘ ʨʘʟʚʠʪʠʝ ʢʦʣʦʥʠʡ ʛʨʠʙʘ 

Fusarium graminearum. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʘʛʘ-
ʨʦʚʳʭ ʧʣʘʩʪʠʥ. ʂʦʣʠʯʝʩʪʚʦ ʢʦʣʦʥʠʡ ʛʨʠʙʘ ʚ ʢʦʥʪʨʦʣʝ ʩʦʩʪʘʚʠʣʦ 223 ʰʪ. ʅʘʠʙʦʣʴʰʝʡ (98,6 %) ʙʠʦʣʦʛʠ-
ʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʜʘʥʥʦʛʦ ʧʘʪʦʛʝʥʘ ʦʙʣʘʜʘʣ ʧʨʝʧʘʨʘʪ ʂʦʣʬʫʛʦ ʉʫʧʝʨ. ɼʨʫʛʠʝ ʬʫʥ-
ʛʠʮʠʜʳ ʩʥʠʞʘʣʠ ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʣʦʥʠʡ ʛʨʠʙʘ ʥʘ 40,8 ï 74,0 %. ʆʪʤʝʯʝʥʦ ʟʘʤʝʪʥʦʝ ʚʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʥʘ 
ʨʘʟʤʝʨ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʢʦʣʦʥʠʡ. ʅʘʠʤʝʥʴʰʠʡ (80 ʤʢʤ) ʜʠʘʤʝʪʨ ʦʥʠ ʠʤʝʣʠ ʚ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ, ʛʜʝ ʧʨʠʤʝ-
ʥʷʣʩʷ ʬʫʥʛʠʮʠʜ ʂʦʣʬʫʛʦ ʉʫʧʝʨ. ʆʩʪʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ ʩʥʠʞʘʣʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʦ 128 ï 152 ʤʢʤ. ɺ 
ʢʦʥʪʨʦʣʝ ʜʠʘʤʝʪʨ ʢʦʣʦʥʠʡ ʩʦʩʪʘʚʠʣ 522 ʤʢʤ.  

Abstract  
The influence of the fungicides Kolfugo Super, Alto Super and Rex Duo on the development of colonies of the 

fungus Fusarium graminearum was studied. The experiments were carried out under laboratory conditions using 
the agar plate method. The number of fungus colonies in the control was 223. The greatest (98,6 %) biological 
effectiveness against this pathogen was the preparate Kolfugo Super. Other fungicides reduced the number of 
fungus colonies by 40,8 ï 74,0 %. There was a noticeable effect of preparations on the size of the remaining 
colonies. The smallest (80 microns) diameter they had in the version of the experiment, where the fungicide 
Kolfugo Super was used. Other preparations reduced this figure to 128 ï 152 microns. In the control, the diameter 
of the colonies was 522 microns. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʫʥʛʠʮʠʜʳ, ʂʦʣʬʫʛʦ ʉʫʧʝʨ, ʤʝʪʦʜ ʘʛʘʨʦʚʳʭ ʧʣʘʩʪʠʥ, ʛʨʠʙ Fusarium graminearum, 

ʢʦʣʦʥʠʷ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʜʠʘʤʝʪʨ. 
Key words: fungicide, Kolfugo Super, agar plate method, fungus Fusarium graminearum, colony, biological 

efficiency, diameter. 
 
ɻʨʠʙʳ ʨʦʜʘ Fusarium ʠʤʝʶʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝ ʚ ʧʨʠʨʦʜʝ. ɺ ʧʨʘʢʪʠʢʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡ-
ʩʪʚʘ ʦʥʠ ʩʯʠʪʘʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ 
ʧʘʪʦʛʝʥʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʫ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʟʘ-
ʙʦʣʝʚʘʥʠʷ ʬʫʟʘʨʠʦʟʥʦʡ ɻ ʪʠʦʣʦʛʠʠ. ʅʘ ʟʝʨʥʦʚʳʭ ʢʦ-
ʣʦʩʦʚʳʭ ʢʫʣʴʪʫʨʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʳ ʬʫʟʘʨʠʦʟʥʳʝ ʢʦʨʥʝʚʳʝ ʛʥʠʣʠ. ɺ ʶʞ-
ʥʳʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ ʛʨʠʙʳ ʨʦʜʘ Fusarium 
ʷʚʣʷʶʪʩʷ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʬʫʟʘʨʠʦʟʘ ʢʦʣʦʩʘ. ʂʣʠʤʘ-
ʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩʨʝʜʥʝʡ ʧʦʣʦʩʳ ʈʦʩʩʠʠ ʪʘʢʞʝ ʯʘ-
ʩʪʦ ʙʳʚʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʪʠʭ ʧʘ-
ʪʦʛʝʥʦʚ. ɿʜʝʩʴ ɻ ʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʢʨʳ-
ʪʦʡ ʬʦʨʤʝ ʠ ʦʧʨʝʜʝʣʠʪʴ ʫʨʦʚʝʥʴ ʟʘʨʘʞʝʥʥʦʩʪʠ 
ʩʝʤʷʥ ʠ ʢʦʣʦʩʘ ʬʫʟʘʨʠʦʟʦʤ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ 
ʣʠʰʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʠʢʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 
[1, ʩ. 46-50; 2, ʩ.74-76; 6, 22 ʩ.]. ʅʘʠʙʦʣʴʰʠʡ ʚʨʝʜ 
ʬʫʟʘʨʠʦʟʥʘʷ ʠʥʬʝʢʮʠʷ ʥʘʥʦʩʠʪ ʧʦʩʝʚʘʤ ʧʰʝʥʠʮʳ. 
ʅʘ ʝʚʨʦʧʝʡʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ɻ ʪʘ ʢʫʣʴʪʫʨʘ ʧʦ 
ʧʣʦʱʘʜʠ ʧʦʩʝʚʘ ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ. 
ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʥʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨ-
ʞʝʥʘ ʧʦʨʘʞʝʥʠʶ ʨʘʟʣʠʯʥʳʤʠ ʬʠʪʦʧʘʪʦʛʝʥʘʤʠ, ʚ 
ʪʦʤ ʯʠʩʣʝ ï ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʬʫʟʘʨʠʦʟʘ ʢʦʣʦʩʘ ʠ 
ʟʝʨʥʘ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʠʭ ʨʘʟʚʠʪʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟ-
ʣʠʯʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ. ʅʦ ʥʝ ʚʩʝ ʦʥʠ ʦʢʘ-
ʟʳʚʘʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʬʫʟʘʨʠʦʟ-
ʥʦʡ ʠʥʬʝʢʮʠʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʬʫʥʛʠʮʠʜʦʚ ʩʦʟʜʘʚʘ-
ʣʦʩʴ ʜʣʷ ʙʦʨʴʙʳ ʩ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʨʞʘʚʯʠʥʳ, 

ʩʝʧʪʦʨʠʦʟʘ, ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ. ʃʠʰʴ ʥʝʤʥʦʛʠʝ ʠʟ ʩʫ-
ʱʝʩʪʚʫʶʱʠʭ ʩʨʝʜʩʪʚ ʩʧʦʩʦʙʥʳ ʠʥʛʠʙʠʨʦʚʘʪʴ ʨʘʟ-
ʚʠʪʠʝ ʬʫʟʘʨʠʝʚ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙ-
ʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʩʢʨʠʥʠʥʛʘ ʩʫʱʝʩʪʚʫʶʱʠʭ 
ʧʨʝʧʘʨʘʪʦʚ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ɻ ʬʬʝʢʪʠʚ-
ʥʳʭ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʬʫʥʛʠʮʠʜʦʚ ʚʦʟʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 
ʫʩʣʦʚʠʷʭ, ʥʘ ʯʠʩʪʦʡ ʢʫʣʴʪʫʨʝ ʚʠʜʦʚ ʛʨʠʙʦʚ ʨʦʜʘ 
Fusarium. ʅʘʤʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʧʝʮʠʘʣʴʥʳʡ ʪʝʩʪ, 
ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʤʝʪʦʜʝ ʘʛʘʨʦʚʳʭ ʧʣʘʩʪʠʥ [3, ʩ. 32-
33; 4, ʩ. 61-63]. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝ-
ʣʠʪʴ ʚʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʘ ʥʘ ʢʦʥʢʨʝʪʥʳʡ ʚʠʜ ʛʨʠʙʘ. 
ʎʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʷʣʘ ʚ ʦʮʝʥʢʝ ʙʠʦ-
ʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʛʠʮʠʜʘ ʂʦʣʬʫʛʦ 
ʉʫʧʝʨ ʚ ʦʪʥʦʰʝʥʠʠ ʦʜʥʦʛʦ ʠʟ ʥʘʠʙʦʣʝʝ ʚʨʝʜʦʥʦʩ-
ʥʳʭ ʚʠʜʦʚ ï ʛʨʠʙʘ Fusarium graminearum.  
ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʘ 

ʯʠʩʪʘʷ ʢʫʣʴʪʫʨʘ ʛʨʠʙʘ Fusarium graminearum. ʅʘ ʝ y
ʦʩʥʦʚʝ ʛʦʪʦʚʠʣʠ ʚʦʜʥʫʶ ʩʫʩʧʝʥʟʠʶ ʢʦʥʠʜʠʡ, ʩʦ-
ʜʝʨʞʘʱʫʶ 400 ï 600 ʩʧʦʨ ʚ ʦʜʥʦʤ ʤʠʣʣʠʣʠʪʨʝ. ʅʘ 
ʧʦʚʝʨʭʥʦʩʪʴ ʘʛʘʨʦʚʦʡ ʧʣʘʩʪʠʥʳ ʚ ʯʘʰʢʝ ʇʝʪʨʠ 
ʥʘʥʦʩʠʣʠ 0,5 ʤʣ ʧʦʣʫʯʝʥʥʦʡ ʩʫʩʧʝʥʟʠʠ ʠ 0,5 ʤʣ 
ʨʘʩʪʚʦʨʘ ʬʫʥʛʠʮʠʜʘ. ɺ ʢʦʥʪʨʦʣʝ ʚʤʝʩʪʦ ʨʘʩʪʚʦʨʘ 
ʧʨʝʧʘʨʘʪʘ ʥʘʥʦʩʠʣʠ 0,5 ʤʣ ʩʪʝʨʠʣʴʥʦʡ ʚʦʜʳ. ʇʦʩʣʝ 
ʯʝʪʳʨʸʭ ʩʫʪʦʢ ʠʥʢʫʙʘʮʠʠ ʚ ʪʝʨʤʦʩʪʘʪʝ, ʧʨʠ ʪʝʤʧʝ-
ʨʘʪʫʨʝ 24,5 ï 25Áʉ, ʧʦʜʩʯʠʪʳʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘ-
ʟʦʚʘʚʰʠʭʩʷ ʢʦʣʦʥʠʡ ʠ ʠʟʤʝʨʷʣʠ ʠʭ ʜʠʘʤʝʪʨ. ɺ ʵʢʩ-
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ʧʝʨʠʤʝʥʪʘʭ ʠʩʧʳʪʳʚʘʣʠ ʧʨʝʧʘʨʘʪʳ ʂʦʣʬʫʛʦ ʉʫ-
ʧʝʨ, ɸʣʴʪʦ ʉʫʧʝʨ ʠ ʈʝʢʩ ɼʫʦ. ɺʩʝ ʨʘʙʦʪʳ ʧʦ ʚʳʜʝ-
ʣʝʥʠʶ ʚ ʯʠʩʪʫʶ ʢʫʣʴʪʫʨʫ ʛʨʠʙʘ Fusarium 
graminearum ʠ ʦʧʨʝʜʝʣʝʥʠʶ ɻ ʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʛʠ-
ʮʠʜʦʚ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʩʧʝʮʠʘʣʴʥʳʤ ʤʝʪʦʜʠ-
ʢʘʤ [5, 61 ʩ.; 7, 84 ʩ.; 8, 406 ʩ.]. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʘ-
ʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʩʯʸʪʦʚ ʠ ʦʬʦʨʤʣʝʥʠʠ ʧʦʣʫʯʝʥʥʳʭ 
ʜʘʥʥʳʭ ʧʨʠʤʝʥʷʣʘʩʴ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʝʭʥʠʢʘ, ʧʨʦ-
ʛʨʘʤʤʳ çʉʪʘʪʠʩʪʠʢʘè, çExcelè ʠ çWordè.  
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʢʦʥ-

ʪʨʦʣʝ ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʣʦʥʠʡ ʛʨʠʙʘ Fusarium 

graminearum ʩʦʩʪʘʚʠʣʘ 223 ʰʪ. ʀʟ ʠʩʧʳʪʘʥʥʳʭ 
ʬʫʥʛʠʮʠʜʦʚ ʪʦʣʴʢʦ ʦʜʠʥ ï ʂʦʣʬʫʛʦ ʉʫʧʝʨ ʦʙʣʘʜʘʣ 
ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ (98,6 %) ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʣʦʥʠʡ ʛʨʠʙʘ 
Fusarium graminearum (ʪʘʙʣʠʮʘ 1). ʂʦʣʠʯʝʩʪʚʦ ʩʦ-
ʭʨʘʥʠʚʰʠʭʩʷ ʢʦʣʦʥʠʡ ʚ ɻ ʪʦʤ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ ʩʦʩʪʘ-
ʚʠʣʦ 3 ʰʪ. ɼʨʫʛʠʝ ʧʨʝʧʘʨʘʪʳ ï ɸʣʴʪʦ ʉʫʧʝʨ ʠ ʈʝʢʩ 
ɼʫʦ ʩʥʠʞʘʣʠ ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʣʦʥʠʡ ʥʘ 40,8 ï 74,0 % 
(ʩ 223 ʰʪ. ʚ ʢʦʥʪʨʦʣʝ ʜʦ 58 ï 132 ʰʪ. ʚ ʦʧʳʪʝ). 

ʊʘʙʣʠʮʘ 1 
ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʛʠʮʠʜʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʣʦʥʠʡ ʛʨʠʙʘ  

Fusarium graminearum 

ʌʫʥʛʠʮʠʜ, ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʂʦʣʠʯʝʩʪʚʦ ʢʦʣʦʥʠʡ, ʰʪ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, % 

ʂʦʣʬʫʛʦ ʉʫʧʝʨ ʂʉ, 2 ʣ/ʛʘ 3 98,6 
ɸʣʴʪʦ ʉʫʧʝʨ ʂʕ, 0,5 ʣ/ʛʘ 58 74,0 
ʈʝʢʩ ɼʫʦ ʂʉ, 0,5 ʣ/ʛʘ 132 40,8 

ʂʦʥʪʨʦʣʴ 223 - 

ʅʉʈ05 36 - 

 
ʀʩʧʳʪʳʚʘʝʤʳʝ ʬʫʥʛʠʮʠʜʳ ʦʢʘʟʘʣʠ ʩʫʱʝ-

ʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʤʝʨ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʢʦʣʦ-
ʥʠʡ ʛʨʠʙʘ (ʪʘʙʣʠʮʘ 2). ʕʪʦ ʚʳʨʘʞʘʣʦʩʴ ʚ ʩʥʠʞʝʥʠʠ 
ʠʭ ʜʠʘʤʝʪʨʘ. ʅʘʠʤʝʥʴʰʝʡ (80 ʤʢʤ) ʚʝʣʠʯʠʥʳ ʵʪʦʪ 
ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʠʛ ʚ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ, ʛʜʝ ʥʘ ʘʛʘʨʦ-
ʚʫʶ ʧʣʘʩʪʠʥʫ ʥʘʥʦʩʠʣʠ ʧʨʝʧʘʨʘʪ ʂʦʣʬʫʛʦ ʉʫʧʝʨ. 

ʉʥʠʞʝʥʠʝ ʜʠʘʤʝʪʨʘ ʢʦʣʦʥʠʡ ʛʨʠʙʘ Fusarium 
graminearum ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʩʦʩʪʘʚʠʣʦ 
84,7 %. ʆʩʪʘʣʴʥʳʝ ʬʫʥʛʠʮʠʜʳ ʙʳʣʠ ʤʝʥʝʝ ʵʬʬʝʢ-
ʪʠʚʥʳ. ʆʥʠ ʩʥʠʞʘʣʠ ʜʠʘʤʝʪʨ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʢʦʣʦ-
ʥʠʡ ʥʘ 70,9 ï 75,5 % (ʩ 522 ʤʢʤ ʚ ʢʦʥʪʨʦʣʝ ʜʦ 128 ï 
152 ʤʢʤ ʚ ʦʧʳʪʝ). 

ʊʘʙʣʠʮʘ 2 
ɺʣʠʷʥʠʝ ʬʫʥʛʠʮʠʜʦʚ ʥʘ ʜʠʘʤʝʪʨ ʢʦʣʦʥʠʡ ʛʨʠʙʘ  

Fusarium graminearum 
ʌʫʥʛʠʮʠʜ, ʥʦʨʤʘ ʨʘʩʭʦʜʘ ɼʠʘʤʝʪʨ ʢʦʣʦʥʠʡ, ʤʢʤ ʉʥʠʞʝʥʠʝ ʜʠʘʤʝʪʨʘ, % 

ʂʦʣʬʫʛʦ ʉʫʧʝʨ ʂʉ, 2 ʣ/ʛʘ 80 84,7 
ɸʣʴʪʦ ʉʫʧʝʨ ʂʕ, 0,5 ʣ/ʛʘ 128 75,5 
ʈʝʢʩ ɼʫʦ ʂʉ, 0,5 ʣ/ʛʘ 152 70,9 
ʂʦʥʪʨʦʣʴ 522 - 
ʅʉʈ05 58 - 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ 

ʧʦʟʚʦʣʠʣʠ ʦʮʝʥʠʪʴ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʬʫʥʛʠʮʠʜʦʚ ʧʨʦʪʠʚ ʚʦʟʙʫʜʠʪʝʣʷ ʬʫʟʘʨʠʦʟʘ ʢʦʣʦʩʘ 
ʠ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ï ʛʨʠʙʘ Fusarium graminearum. 
ɺʳʷʚʣʝʥ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʡ ʚ ʦʪʥʦʰʝʥʠʠ ɻ ʪʦʛʦ ʧʘ-
ʪʦʛʝʥʘ ʧʨʝʧʘʨʘʪ ï ʂʦʣʬʫʛʦ ʉʫʧʝʨ, ʚ ʥʘʠʙʦʣʴʰʝʡ 
ʩʪʝʧʝʥʠ ʠʥʛʠʙʠʨʫʶʱʠʡ ʨʘʟʚʠʪʠʝ ʢʦʣʦʥʠʡ ʛʨʠʙʘ. ɺ 
ʮʝʣʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ 
ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ ʦ ʚʳʩʦʢʦʡ ɻ ʬʬʝʢʪʠʚʥʦʩʪʠ 
ʚʳʰʝʥʘʟʚʘʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʨʦʪʠʚ ʛʨʠʙʦʚ ʨʦʜʘ 
Fusarium.  
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʜʚʘ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘ ʢ ʨʘʟʨʘʙʦʪʢʝ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ï 

ʥʘʪʠʚʥʳʡ ʠ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʡ, ʠʭ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʦʧʳʪ, ʥʶʘʥʩʳ ʜʠ-

ʟʘʡʥʘ ʠʥʪʝʨʬʝʡʩʘ, ʚʦʧʨʦʩʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʨʘʟʣʠʯʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʩ ʢʦʪʦʨʳʤʠ ʤʦʞʥʦ ʩʪʦʣʢʥʫʪʴʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ. 

Abstract 

This article will  examine two main approaches to the development of mobile applications - native and cross-

platform, their advantages and disadvantages, user experience, nuances of interface design, security issues and 

various limitations that you may encounter during the development process. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ, ʥʘʪʠʚʥʳʡ ʧʦʜʭʦʜ, ʨʘʟʨʘʙʦʪʢʘ, 

ʧʣʘʪʬʦʨʤʘ. 

Keywords: mobile applications, cross-platform, native approach, development, platform. 

 
ʃʶʙʦʡ ʫʩʧʝʰʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ, ʢʘʢ 

ʧʨʘʚʠʣʦ ʩʦʟʜʘʝʪʩʷ ʚʩʝʛʜʘ ʧʦ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʘʣ-
ʛʦʨʠʪʤʫ: ʜʣʷ ʥʘʯʘʣʘ ʩʦʟʜʘʝʪʩʷ ʚʝʙ-ʩʪʨʘʥʠʮʘ, ʧʦʩʣʝ 
ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʝʝ ʘʜʘʧʪʘʮʠʷ ʧʦʜ ʵʢʨʘʥʳ ʤʦʙʠʣʴ-
ʥʳʭ ʜʝʚʘʡʩʦʚ, ʩʦʟʜʘʚʘʷ ʧʨʠ ʵʪʦʤ çʘʜʘʧʪʠʚʥʳʡ ʜʠ-
ʟʘʡʥè. ʅʫ ʘ ʚ ʩʣʫʯʘʝ ʫʩʧʝʭʘ ʠ ʨʦʩʪʘ ʢʦʣʠʯʝʩʪʚʘ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʤʧʘʥʠʷ ʚʳʧʫʩʢʘʝʪ ʤʦʙʠʣʴʥʦʝ 
ʧʨʠʣʦʞʝʥʠʝ, ʜʝʣʘʷ ʦʩʥʦʚʥʫʶ ʩʪʘʚʢʫ ʥʘ ʥʝʛʦ. 
ʅʝʪ ʥʠʢʘʢʦʛʦ ʩʤʳʩʣʘ ʩʨʘʚʥʠʚʘʪʴ ʚʝʙ-ʩʘʡʪ, 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʡ ʧʦʜ ʤʦʙʠʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚ, ʩ ʤʦ-
ʙʠʣʴʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ, ʪʘʢ ʢʘʢ ʧʨʠʣʦʞʝʥʠʝ ʦʙʣʘ-
ʜʘʝʪ h ʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʙʦʣʝʝ ʛʠʙ-
ʢʠʤ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ, ʢʦʪʦʨʳʝ ʟʘʯʘ-
ʩʪʫʶ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʘʜʘʧʪʠʨʦʚʘʥʳ ʧʦʜ ʤʦʙʠʣʴʥʳʝ 
ʜʝʚʘʡʩʳ, ʙʫʜʴ ʪʦ ʩʤʘʨʪʬʦʥ ʠʣʠ ʧʣʘʥʰʝʪ. ʇʦʤʠʤʦ 
ʚʩʝʛʦ ʧʨʦʯʝʛʦ, ʧʨʠʣʦʞʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʠʤ ʧʦʣʴʟʦ-
ʚʘʪʴ ʠ ʙʝʟ ʜʦʩʪʫʧʘ ʢ ʠʥʪʝʨʥʝʪʫ. 
ɺ ʥʘʪʠʚʥʦʤ ʧʦʜʭʦʜʝ ʫ ʢʘʞʜʦʡ ʤʦʙʠʣʴʥʦʡ 

ʧʣʘʪʬʦʨʤʳ ʠʤʝʝʪʩʷ ʩʚʦʡ ʥʘʪʠʚʥʳʡ ʷʟʳʢ, ʨʦʜʥʦʡ 
ʜʣʷ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʨʝʢʦʤʝʥʜʫʝ-
ʤʳʡ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ: ʜʣʷ iOS ʵʪʦ Objective-C ʠʣʠ 
Swift, ʜʣʷ Android ï Java ʠ Kotlin, ʥʫ ʘ ʚ ʩʣʫʯʘʝ ʩ 
Windows Phone ï C#. ʅʘʪʠʚʥʦʝ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦ-
ʞʝʥʠʝ ʟʘʛʨʫʞʘʝʪʩʷ ʯʝʨʝʟ ʦʬʠʮʠʘʣʴʥʳʝ ʤʘʛʘʟʠʥʳ 
ʧʨʠʣʦʞʝʥʠʡ (App Store, Google Play ʠ Windows 
Phone Store) ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩ-
ʧʝʯʝʥʠʝ ʜʝʚʘʡʩʘ. 
ʆʪʩʫʪʩʪʚʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʦʛʨʘʥʠʯʝʥʠʡ ï ʦʜʥʦ ʠʟ 

ʢʣʶʯʝʚʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʥʘʪʠʚʥʦʡ ʨʘʟʨʘʙʦʪʢʠ. ɻʦ-
ʪʦʚʦʝ ʧʨʠʣʦʞʝʥʠʝ ʦʙʣʘʜʘʝʪ ʫʜʦʙʥʳʤ ʠʥʪʫʠʪʠʚʥʦ-
ʧʦʥʷʪʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ, h ʠʨʦʢʠʤ ʬʫʥʢʮʠʦʥʘʣʦʤ ʠ 
ʙʳʩʪʨʦʡ ʛʨʘʬʠʢʦʡ ʩʦ ʩʣʦʞʥʳʤʠ ʘʥʠʤʘʮʠʷʤʠ, ʯʝʛʦ 
ʜʦʙʠʪʴʩʷ ʥʘ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʤ ʧʨʠʣʦʞʝʥʠʠ ʙʫ-
ʜʝʪ ʚ ʨʘʟʳ ʩʣʦʞʥʝʝ. ʊʘʢʞʝ ʦʛʨʦʤʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ 

ʥʘʪʠʚʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ̫ ʚʣʷʝʪʩʷ ʝʝ ʪʝʩʥʘʷ ʠʥʪʝʛʨʘʮʠʷ 
ʩ ʢʦʤʧʦʥʝʥʪʘʤʠ ʆʉ, ʪʘʢʠʤʠ, ʥʘʧʨʠʤʝʨ, ʢʘʢ ʢʘʤʝʨʘ, 
ʤʠʢʨʦʬʦʥ, ʢʘʣʝʥʜʘʨʴ, ʛʝʦʣʦʢʘʪʦʨ ʠ ʜʨ. 
ɺ 2007 ʛʦʜʫ ʢʦʤʧʘʥʠʷ Apple ʧʨʝʜʩʪʘʚʠʣʘ ʩʚʦʡ 

ʧʝʨʚʳʡ ʩʤʘʨʪʬʦʥ, ʢʦʪʦʨʳʡ ʧʦʟʞʝ ʩʪʘʣ ʠʢʦʥʦʡ ʤʦ-
ʙʠʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ ï iPhone. ʅʘ ʪʦʪ ʤʦʤʝʥʪ ʚ ʧʣʘʥʝ 
ʨʘʟʨʘʙʦʪʢʠ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʚʩʝ ʙʳʣʦ ʜʦ-
ʚʦʣʴʥʦ ʧʨʦʩʪʦ: ʧʣʘʪʬʦʨʤʘ ʙʳʣʘ ʦʜʥʘ, ʜʦʩʪʦʡʥʳʭ 
ʢʦʥʢʫʨʝʥʪʦʚ ʥʘ ʨʳʥʢʝ ʥʝ ʙʳʣʦ, ʯʪʦ ʤʦʪʠʚʠʨʦʚʘʣʦ 
ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʚʳʧʫʩʢʘʪʴ ʧʨʠʣʦʞʝʥʠʷ ʣʠʰʴ ʧʦʜ 
ʆʉ ʘʤʝʨʠʢʘʥʩʢʦʡ ʢʦʤʧʘʥʠʠ. ʇʝʨʝʜ ʥʠʤʠ ʩʪʦʷʣʘ ʟʘ-
ʜʘʯʘ ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʥʮʝʧʮʠʶ ʧʨʠʣʦʞʝʥʠʷ, ʧʨʦʜʫ-
ʤʘʪʴ ʝʛʦ ʙʠʟʥʝʩ-ʣʦʛʠʢʫ, ʨʝʘʣʠʟʦʚʘʪʴ ɻ ʪʦ ʚʩʝ ʩ ʧʦʤʦ-
ʱʴ ʁʢʦʜʘ ʠ ʚʩʝ, ï ʨʘʙʦʪʘ ʛʦʪʦʚʘ. ʊʦʛʜʘ ʝʱʝ ʥʠʢʪʦ 
ʥʝ ʜʫʤʘʣ ʦ ʚʦʧʨʦʩʝ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʡ ʩʦʚʤʝʩʪʠ-
ʤʦʩʪʠ ʥʝ ʩʪʘʚʠʣ ʧʝʨʝʜ ʩʦʙʦʡ ʮʝʣʝʡ ʨʝʘʣʠʟʘʮʠʠ 
ʯʝʛʦ-ʣʠʙʦ ʧʦʜʦʙʥʦʛʦ. 
ɿʘʪʝʤ ʥʘʯʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʩʤʘʨʪʬʦʥʳ, ʨʘʙʦʪʘʶ-

ʱʠʝ ʥʘ ʜʨʫʛʠʭ ʆʉ: Android, ʘ ʧʦʟʞʝ ʠ Windows 
Phone, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʣʦʞʥʠʣʦ ʧʨʦʮʝʩʩ ʨʘʟʨʘ-
ʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ. ʊʘʢ ʞʝ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʧʨʦ 
ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʢ ʪʦʤʫ ʤʦʤʝʥʪʫ ʧʣʘʪʬʦʨʤʳ, ʪʘ-
ʢʠʝ, ʢʘʢ Symbian ʠʣʠ BlackBerry OS. 
ʅʝʩʤʦʪʨʷ ʥʘ ʜʘʣʴʥʝʡʰʝʝ ʜʦʤʠʥʠʨʦʚʘʥʠʝ iOS ʠ 

Android ʥʘ ʤʦʙʠʣʴʥʦʤ ʨʳʥʢʝ, ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʨʠʣʦ-
ʞʝʥʠʡ ʥʝ ʤʦʛʣʠ ʧʨʦʩʪʦ ʪʘʢ ʠʛʥʦʨʠʨʦʚʘʪʴ ʜʨʫʛʠʝ 
ʧʣʘʪʬʦʨʤʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢʣʘ ʩʠʪʫʘʮʠʷ, ʧʨʠ 
ʢʦʪʦʨʦʡ ʧʨʦʛʨʘʤʤʠʩʪʘʤ ʧʨʠʭʦʜʠʣʦʩʴ ʧʠʩʘʪʴ ʙʦʣʴ-
ʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʜʘ ʜʣʷ ʢʘʞʜʦʡ ʧʣʘʪʬʦʨʤʳ, ʯʪʦ 
ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʚʨʝʤʷ, ʧʦʪʨʘʯʝʥʥʦʝ 
ʥʘ ʨʘʟʨʘʙʦʪʢʫ, ʘ ʪʘʢʞʝ ʩʪʦʠʤʦʩʪʴ ʨʘʙʦʪʳ ʚʦʟʨʦʩʣʠ. 
ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯ-

ʥʳʭ ʬʦʨʤʘʪʦʚ ʠ ʚʘʨʠʘʥʪʦʚ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 
ʩʪʘʣʦ ʧʨʝʜʧʦʩʳʣʢʦʡ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʷʚʣʝʥʠʷ 
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ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ ʚ ʧʦʩʪʨʦʝʥʠʠ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝ-
ʥʠʡ ï ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʝ.  
ʂʘʢ ʧʨʘʚʠʣʦ, ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʝ ʧʨʠʣʦʞʝ-

ʥʠʷ ʩʦʟʜʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʙʘʟʝ ʷʟʳʢʦʚ ʨʘʟʤʝʪʢʠ 
ʠ ʩʪʠʣʝʡ (HTML, CSS ʠ JavaScript), ʢʘʢ ʠ ʤʦʙʠʣʴ-
ʥʳʝ ʩʘʡʪʳ. ʕʪʦ ʚʧʦʣʥʝ ʨʘʙʦʯʠʡ ʧʦʜʭʦʜ, ʧʦ ʧʨʠʯʠʥʝ 
ʪʦʛʦ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʠʥʪʝʨʥʝʪ-ʢʦʥʪʝʥʪʘ ʩʦʩʪʦʠʪ 
ʠʟ ʪʝʭ ʞʝ HTML-ʩʪʨʘʥʠʮ. ʇʨʠʣʦʞʝʥʠʷ ʪʘʢʦʛʦ ʪʠʧʘ 
ʧʨʦʩʪʳ ʚ ʨʘʟʨʘʙʦʪʢʝ, ʪʘʢ ʢʘʢ ʨʘʟʤʝʪʢʘ ʧʠʰʝʪʩʷ 
ʦʜʠʥ ʨʘʟ ʠ ʧʨʝʢʨʘʩʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ 
ʫʩʪʨʦʡʩʪʚ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʩʚʦʝʡ ʨʘʙʦʪʳ ʟʘʜʝʡ-
ʩʪʚʫʶʪ ʤʝʭʘʥʠʟʤ ʙʨʘʫʟʝʨʘ. 
ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʧʦʜ-

ʭʦʜʘ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʠʣʦʞʝʥʠʷ, ʨʘʟʨʘʙʦʪʯʠʢʠ ʠʩ-
ʧʦʣʴʟʫʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʬʨʝʡʤ-
ʚʦʨʢʦʚ. ʇʨʠʤʝʨʦʤ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ 
PhoneGap, ʧʦʟʚʦʣʷʶʱʘʷ ʩʦʟʜʘʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ ʥʘ 
ʙʘʟʝ ʚʝʙ-ʩʪʨʘʥʠʮ, ʧʦʜ ʨʘʟʣʠʯʥʳʝ ʧʣʘʪʬʦʨʤʳ. ʇʣʶ-
ʩʦʤ ʜʘʥʥʦʛʦ ʨʝʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʦ-
ʩʪʘʚʣʝʥʠʷ ʧʨʠʣʦʞʝʥʠʷʤ ʜʦʩʪʫʧʘ ʢ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 
ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʘʧʧʘʨʘʪʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʣʘʪ-
ʬʦʨʤʳ. 
ʈʳʥʦʢ ʧʨʠʣʦʞʝʥʠʡ ʥʝʠʟʤʝʥʥʦ ʤʝʥʷʝʪʩʷ. ɻʣʦ-

ʙʘʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʠʟ ʤʘʛʘʟʠʥʦʚ ʧʨʠʣʦʞʝʥʠʡ ʧʦʢʘ-
ʟʳʚʘʝʪ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʠ ʚʩʝ ʙʦʣʴʰʝ ʧʨʝʜʧʦʯʠʪʘʶʪ 
ʩʪʘʥʜʘʨʪʥʳʤ ʩʠʩʪʝʤʥʳʤ ʧʨʠʣʦʞʝʥʠʷʤ ʠʭ ʘʥʘʣʦʛʠ, 
ʦʙʣʘʜʘʶʱʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʴʰʠʤ ʬʫʥʢʮʠʦʥʘ-
ʣʦʤ. 
ɽʩʪʴ ʤʥʝʥʠʝ, ʯʪʦ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʝ ʧʨʠʣʦ-

ʞʝʥʠʷ ʦʪʣʠʯʥʦ ʨʘʙʦʪʘʶʪ ʥʘ ʚʩʝʭ, ʜʘʞʝ ʥʝ ʦʯʝʥʴ ʧʦ-
ʧʫʣʷʨʥʳʭ ʧʣʘʪʬʦʨʤʘʭ. ʆʜʥʘʢʦ ʵʪʦ ʜʦʩʪʠʛʘʝʪʩʷ 
ʣʠʰʴ ʧʫʪʝʤ ʥʘʧʠʩʘʥʠʷ ʥʝʙʦʣʴʰʦʡ ʯʘʩʪʠ ʜʦʧʦʣʥʠ-
ʪʝʣʴʥʦʛʦ ʢʦʜʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʩʝ ʨʘʙʦʪʘʣʦ ʩʪʘ-
ʙʠʣʴʥʦ. ɻʦʨʘʟʜʦ ʙʦʣʝʝ ʬɻʬʝʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʛʘʨʘʥ-
ʪʠʨʫʝʪ ʥʘʪʠʚʥʳʡ ʧʦʜʭʦʜ, ʦʜʥʘʢʦ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ, 
ʯʪʦ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʜʣʷ ʢʘʞʜʦʡ ʧʣʘʪʬʦʨʤʳ ʧʨʠʜʝʪʩʷ 
ʧʠʩʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʚʝʨʩʠʶ ʧʨʠʣʦʞʝʥʠʷ. 
ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʪʟʳʚʯʠʚʦʩʪʴ 

ʧʨʠʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦ-
ʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʠʪʦʛʦʚʦʝ ʤʥʝʥʠʝ ʦ ʥʝʤ. ʇʣʘʚ-
ʥʦʩʪʴ ʧʨʦʢʨʫʪʢʠ, ʩʢʦʨʦʩʪʴ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʥʘʞʘ-
ʪʠʷ, ʢʨʘʩʠʚʘʷ ʘʥʠʤʘʮʠʷ ï ʚʩʝ ʵʪʦ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 
ʜʣʷ ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʊʘʢ ʢʘʢ ʢʨʦʩʩʧʣʘʪʬʦʨ-
ʤʝʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʥʝ ʥʘʩʪʦʣʴʢʦ ʧʨʦʠʟʚʦʜʠ-
ʪʝʣʴʥʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʥʘʪʠʚʥʳʤʠ, ʪʦ ʠ ʚ ʧʣʘʥʝ ʚʠ-
ʟʫʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʥʠ ʪʦʞʝ ʫʩʪʫʧʘʶʪ.  
ʉʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ, ʚ ʢʦʪʦʨʦʡ ʟʘʥʠʤʘʶʪʩʷ ʩʦ-

ʟʜʘʥʠʝʤ ʥʘʪʠʚʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʦʙʣʘʜʘʝʪ ʥʝʦʙʭʦ-
ʜʠʤʳʤ ʥʘʙʦʨʦʤ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʠ-
ʚʳʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʶ ʠʥʪʝʨʬʝʡʩʘ. ʉ ʚʝʙ-ʪʝʭʥʦʣʦ-
ʛʠʷʤʠ ʩʠʪʫʘʮʠʷ ʩʦʚʝʨʰʝʥʥʦ ʠʥʘʷ: ʥʫʞʥʦ 
ʧʨʠʣʦʞʠʪʴ ʥʝʤʘʣʦ ʫʩʠʣʠʡ, ʯʪʦʙʳ ʨʘʟʨʘʙʦʪʘʥʥʦʝ 
ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʙʳʣʦ ʧʦʭʦʞʝ ʥʘ 
ʥʘʪʠʚʥʦʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʯʘʩʪʠʯʥʦ ʧʨʦʙʣʝʤʫ ʨʝ-
ʰʘʶʪ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʝ ʬʨʝʡʤʚʦʨʢʠ, ʩʧʦʩʦʙ-
ʥʳʝ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʧʦʜʨʘʞʘʪʴ ʥʘʪʠʚʥʦʤʫ ʠʥ-
ʪʝʨʬʝʡʩʫ, ʦʜʥʘʢʦ ʩʢʦʨʦʩʪʴ ʘʥʠʤʘʮʠʠ, ʵʬʬʝʢʪʳ ʠ 
ʧʨʦʯʠʝ ʚʠʟʫʘʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʚʩʝ ʪʘʢ ʞʝ ʦʩʪʘʚ-
ʣʷʶʪ ʞʝʣʘʪʴ ʣʫʯʰʝʛʦ. ʊʘʢ ʠʣʠ ʠʥʘʯʝ, ʫ ʪʘʢʦʛʦ ʪʠʧʘ 
ʧʨʠʣʦʞʝʥʠʡ ʥʝʪ ʜʦʩʪʫʧʘ ʘʙʩʦʣʶʪʥʦ ʢʦ ʚʩʝʤ ʢʦʤʧʦ-
ʥʝʥʪʘʤ ʮʝʣʝʚʦʡ ʧʣʘʪʬʦʨʤʳ. ʆʜʥʘʢʦ ʩʧʨʘʚʝʜʣʠʚʦ-
ʩʪʠ ʨʘʜʠ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʜʣʷ 

ʨʝʰʝʥʠʷ ʙʠʟʥʝʩ-ʟʘʜʘʯʠ ʥʫʞʝʥ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤʫ ʧʝ-
ʨʝʯʥʶ ʢʦʤʧʦʥʝʥʪʦʚ, ʟʘʯʘʩʪʫʶ ʙʦʣʝʝ ʯʝʤ ʜʦʩʪʘ-
ʪʦʯʥʦ ʪʦʛʦ, ʯʪʦ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʬʨʝʡʤʚʦʨʢʠ. 
ʈʘʟʨʘʙʦʪʢʘ ʥʘʪʠʚʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʚʝʜʝʪʩʷ ʧʦʜ 

ʢʘʞʜʫʶ ʆʉ ʦʪʜʝʣʴʥʦ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʝʝ ʦʩʦʙʝʥʥʦ-
ʩʪʝʡ, ʪʝʤ ʩʘʤʳʤ ʜʝʣʘʷ ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ ʜʦʚʦʣʴʥʦ 
ʛʠʙʢʠʤ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʳʤ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙ-
ʣʝʛʯʘʝʪ ʧʨʦʮʝʩʩ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʛʦ ʠ ʫʣʫʯʰʝʥʠʷ 
ʩʪʘʨʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ. ʇʨʠ ɻ ʪʦʤ, ʚ ʦʪʣʠʯʠʠ ʦʪ ʢʨʦʩ-
ʩʧʣʘʪʬʦʨʤʝʥʥʦʡ, ʥʘʪʠʚʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʪʨʝʙʫʝʪ, ʧʦ 
ʤʝʥʴʰʝʡ ʤʝʨʝ, ʜʚʫʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʩʧʝʮʠʘʣʠʟʠʨʫ-
ʶʱʠʭʩʷ ʥʘ ʨʘʟʥʳʭ ʧʣʘʪʬʦʨʤʘʭ (iOS ʠ Android). 
ɼʘʥʥʳʡ ʥʶʘʥʩ, ʙʝʟʫʩʣʦʚʥʦ, ʜʝʣʘʝʪ ʥʘʪʠʚʥʫʶ ʨʘʟʨʘ-
ʙʦʪʢʫ ʛʦʨʘʟʜʦ ʜʦʨʦʞʝ. ʇʦ ʩʫʪʠ, ʪʫʪ ʞʝ ʠ ʧʨʦʷʚʣʷ-
ʝʪʩʷ ʛʣʘʚʥʳʡ ʧʣʶʩ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʧʦʜʭʦʜʘ 
ï ʩʢʦʨʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʥʝʤʥʦʛʦ ʚʳʰʝ, ʯʝʤ ʫ ʥʘʪʠʚ-
ʥʦʡ, ʘ ʟʘʪʨʘʯʝʥʥʳʭ ʥʘ ʥʝʝ ʚʨʝʤʝʥʠ ʠ ʨʝʩʫʨʩʦʚ ʛʦ-
ʨʘʟʜʦ ʤʝʥʴʰʝ. ʇʨʠʣʦʞʝʥʠʝ ʧʦʜʩʪʨʘʠʚʘʝʪʩʷ ʦʜʥʦ-
ʚʨʝʤʝʥʥʦ ʧʦʜ ʥʝʩʢʦʣʴʢʦ ʆʉ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʥʝʪ 
ʥʫʞʜʳ ʧʦʜʛʦʪʘʚʣʠʚʘʪʴ ʥʘʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʢʘʞʜʦʡ 
ʧʣʘʪʬʦʨʤʳ. ɺ ʠʪʦʛʝ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʨʦʩʩʧʣʘʪʬʦʨ-
ʤʝʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʥʫʞʝʥ ʣʠʰʴ ʦʜʠʥ ʩʧʝʮʠʘʣʠʩʪ, 
ʩ ʜʦʩʪʘʪʦʯʥʳʤ ʟʥʘʥʠʝʤ ʚʝʙ-ʨʘʟʨʘʙʦʪʢʠ (HTML, 
JavaScript ʠ CSS), ʘ ʪʘʢʞʝ ʠʤʝʶʱʠʡ ʦʧʳʪ ʨʘʙʦʪʳ ʚ 
PhoneGap, ʯʪʦ ʙʝʟʫʩʣʦʚʥʦ ʦʙʭʦʜʠʪʩʷ ʛʦʨʘʟʜʦ ʜʝ-
ʰʝʚʣʝ ʥʘʪʠʚʥʦʡ ʨʘʟʨʘʙʦʪʢʠ.  
ʀʟ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳ-

ʚʦʜ, ʯʪʦ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʥʝ ʩʦʚʩʝʤ 
ʧʦʜʭʦʜʠʪ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʝʨʴʝʟʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʝʢ-
ʪʦʚ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʨʘʟʨʘʙʦʪʢʠ ʚʝʩʴʤʘ ʥʝʧʣʦʭ ʧʨʠ 
ʥʘʧʠʩʘʥʠʠ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʧʨʠʣʦʞʝ-
ʥʠʷ ʧʦʜ ʥʝʩʢʦʣʴʢʦ ʧʣʘʪʬʦʨʤ ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʢʨʘʪ-
ʢʠʝ ʩʨʦʢʠ. ɸ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʛʨʘ-
ʬʠʯʝʩʢʠʭ ʬʨʝʡʤʚʦʨʢʦʚ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʜʘʞʝ ʧʨʠ-
ʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʦʛʦ ʢ ʥʘʪʠʚʥʦʤʫ ʧʦʜʭʦʜʫ ʧʦ 
ʩʢʦʨʦʩʪʠ ʨʘʙʦʪʳ ʨʝʟʫʣʴʪʘʪʘ ʙʝʟ ʫʱʝʨʙʘ ʢʘʯʝʩʪʚʘ. 
ʂʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʛʦʨʘʟʜʦ ʣʝʛʯʝ ʚ 
ʧʣʘʥʝ ʧʦʜʜʝʨʞʠʚʘʥʠʷ ʠ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʢʘʢ ʨʘʟ ʠʟ-
ʟʘ ʪʦʛʦ, ʯʪʦ ʩʦʟʜʘʝʪʩʷ ʦʜʥʦ ʝʜʠʥʩʪʚʝʥʥʦʝ ʧʨʠʣʦʞʝ-
ʥʠʝ ʜʣʷ ʚʩʝʭ ʧʣʘʪʬʦʨʤ. ʆʜʥʘʢʦ ʩʪʦʠʪ ʧʦʤʥʠʪʴ ʦ ʧʦ-
ʯʪʠ ʧʦʣʥʦʤ ʦʪʩʫʪʩʪʚʠʠ ʠʥʪʝʛʨʘʮʠʠ ʩ ʥʘʪʠʚʥʳʤʠ 
ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʩʪʘʪʴ ʩʫʱʝ-
ʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ, ʝʩʣʠ ʪʘʢʠʝ ʙʠʟʥʝʩ-ʟʘʜʘʯʠ 
ʠʤʝʶʪʩʷ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʦʝʢʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʜʦʣ-
ʛʦʩʨʦʯʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʦʯʝʥʴ ʚʘʞʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʝʛʦ 
ʨʘʙʦʪʳ ï ʥʘʪʠʚʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʧʦʢʘ ʯʪʦ ʦʩʪʘʝʪʩʷ 
ʣʫʯʰʠʤ ʨʝʰʝʥʠʝʤ. 
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VISUAL  PROGRAMMING:  MYTHS  AND AREAS OF APPLICATION  

 

ɸʥʥʦʪʘʮʠʷ 

ɺʠʟʫʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʧʦʧʳʪʢʦʡ ʧʝʨʝʡʪʠ ʥʘ ʥʦʚʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʷʟʳʢʦʚ ʠ ʩʨʝʜ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʜʝʣʘʷ ʧʨʦʮʝʩʩ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʦʱʝ ʠ ʜʦʩʪʫʧʥʝʝ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʣʠʮ, ʞʝʣʘʶ-

ʱʠʭ ʦʩʚʦʠʪʴ ʧʨʦʬʝʩʩʠʶ ʧʨʦʛʨʘʤʤʠʩʪʘ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʧʦʥʷʪʠʝ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʠ ʦʧʠʩʘʥʳ ʧʨʠʯʠʥʳ ʪʦʛʦ, ʯʪʦ ʜʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʥʝ ʧʦʣʫʯʠʣʦ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʙʦʣʴʰʦʡ ʧʦ-

ʧʫʣʷʨʥʦʩʪʠ ʩʨʝʜʠ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʦʣʴʢʦ ʥʘʯʠʥʘʶʱʠʭ ʦʩʚʘʠʚʘʪʴ ʜʘʥʥʫʶ ʧʨʦʬʝʩʩʠʶ. 

Abstract 

Visual programming is an attempt to move to a new stage in the development of programming languages and 

environments, making the programming process easier and more accessible for a wide range of people who want 

to learn the profession of a programmer. The article discusses the concept of visual programming and describes 

the reasons that this direction is not widespread and very popular among programmers, including those just start-

ing to learn this profession. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʟʫʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʤʠʬʳ, ʛʨʘʬʠʢʘ, ʢʦʜ, 

Scratch. 

Keywords: visual programming, programming language, myths, graphics, code, Scratch. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʥʝʦʙʳʯʘʡ-

ʥʳʡ ʨʦʩʪ ʤʦʱʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʧʦʟʚʦʣʠʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʜʣʷ ʨʝʰʝʥʠʷ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʟʘʜʘʯ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝ-

ʨʝʜʴ, ʧʨʠʚʝʣʦ ʢ ʫʩʣʦʞʥʝʥʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʢʦ-

ʪʦʨʳʭ ʪʨʝʙʦʚʘʣʦʩʴ ʥʘʧʠʩʘʥʠʝ ʝʱʝ ʙʦʣʴʰʝʛʦ ʢʦʣʠ-

ʯʝʩʪʚʘ ʢʦʜʘ. ʅʘ ʚʦʣʥʝ ʪʘʢʦʡ ʪʝʥʜʝʥʮʠʠ ʩʪʘʣʠ 

ʚʦʟʥʠʢʘʪʴ ʠʜʝʠ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ ʚ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʠ, ʧʨʠʟʚʘʥʥʦʛʦ ʫʧʨʦʩʪʠʪʴ ʩʫʱʝʩʪʚʫ-

ʶʱʠʝ ʩʣʦʞʥʳʝ ʩʠʩʪʝʤʳ ʧʫʪʝʤ ʠʭ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʘʧʠʩʘʥʠʷ ʢʦʜʘ. 

ʊʘʢ ʧʦʷʚʠʣʦʩʴ ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ð ʚʠʟʫʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠ-

ʨʦʚʘʥʠʝ. 

ʗʟʳʢ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ð ʵʪʦ 

ʩʨʝʜʩʪʚʦ, ʧʦʟʚʦʣʷʶʱʝʝ ʧʨʦʛʨʘʤʤʠʩʪʫ ʩʦʟʜʘʚʘʪʴ 

ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʫʧʨʘʚʣʷʷ ʵʣʝʤʝʥʪʘʤʠ ʛʨʘ-

ʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʚʤʝʩʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ-

ʚʳʯʥʳʭ ʪʝʢʩʪʦʚʳʭ ʢʦʤʘʥʜ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʪʘʢʦʛʦ 

ʧʦʜʭʦʜʘ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ ʩʥʠʞʝʥʠʠ 

çʧʦʨʦʛʘ ʚʭʦʞʜʝʥʠʷè ʚ ʥʦʚʳʡ ʷʟʳʢ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ 

ʚʝʩʴʤʘ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʥʦʚʠʯʢʦʚ ʚ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʠ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʨʠʤʝ-

ʨʦʤ ʷʟʳʢʦʚ ʪʘʢʦʛʦ ʪʠʧʘ ʷʚʣʷʝʪʩʷ ʷʟʳʢ Scratch (ʨʠ-

ʩʫʥʦʢ 1), ʧʦʣʫʯʠʚʰʠʡ h ʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʬʝʨʝ 

ʦʙʫʯʝʥʠʷ ʥʦʚʠʯʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. 

ʀʩʪʦʨʠʷ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʙʝʨʝʪ 

ʩʚʦʝ ʥʘʯʘʣʦ ʚ 90-ʭ ʛʦʜʘʭ XX ʚʝʢʘ, ʢʦʛʜʘ ʥʘʯʘʣʘ ʟʘ-

ʨʦʞʜʘʪʴʩʷ ʠʜʝʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝ-

ʥʠʷ ʚ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʨʝʜʝ, ʧʦʟʚʦʣʷʚʰʘʷ ʦʧʨʝʜʝ-

ʣʷʪʴ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʧʨʠ ʧʦʤʦʱʠ ʦʜʥʠʭ 

ʣʠʰʴ UML-ʜʠʘʛʨʘʤʤ ʠ ʛʝʥʝʨʠʨʦʚʘʪʴ ʢʦʜ ʵʪʠʭ ʩʠ-

ʩʪʝʤ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʚʣʝ-

ʢʘʪʴ ʧʨʦʛʨʘʤʤʠʩʪʦʚ. 



ζColloquium - journal Ȼ# 5(57),2020 / TECHNICAL SCIENCE 61 

 
ʈʠʩʫʥʦʢ 1 ʇʨʠʤʝʨ ʨʘʙʦʪʳ ʩ ʷʟʳʢʦʤ Scratch 

 

ʇʦ ʟʘʜʫʤʢʝ, ʩʠʩʪʝʤʘ ʤʦʜʝʣʠʨʦʚʘʣʘʩʴ ʚʠʟʫ-

ʘʣʴʥʦ, ʘ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʛʝʥʝʨʠʨʦʚʘʣʩʷ ʠʟ ʧʦʣʫ-

ʯʝʥʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. ʇʨʠ ɻ ʪʦʤ ʢʘʢʠʝ-ʣʠʙʦ 

ʠʟʤʝʥʝʥʠʷ ʢʦʜʘ ʚʦʟʚʨʘʱʘʣʠʩʴ ʚ ʠʩʭʦʜʥʫʶ ʤʦʜʝʣʴ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʫ ʠʥʩʪʨʫʤʝʥʪʦʚ ʪʘʢʦʛʦ ʪʠʧʘ ʪʘʢ ʠ ʥʝ 

ʧʦʣʫʯʠʣʦʩʴ ʨʝʰʠʪʴ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ, ʠ ʙʦʣʴ-

ʰʘʷ ʯʘʩʪʴ ʠʟ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʨʝʰʝʥʠʡ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʥʝ ʟʘʚʝʨʰʝʥʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʡ ʧʦʜʭʦʜ ʥʝ ʦʙʨʝʣ ʦʞʠ-

ʜʘʝʤʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʢʦʪʦ-

ʨʳʭ ʩʧʝʮʠʬʠʯʥʳʭ ʦʙʣʘʩʪʝʡ. ɺʧʦʣʥʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ 

ʜʘʥʥʳʡ ʬʘʢʪ ʫʧʠʨʘʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʤʠʬʦʚ ʦ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʠ: 

1. ʂʣʘʩʩʠʯʝʩʢʠʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʫʩʣʦʞʥʷʶʪ ʪʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ̫ ʚ-

ʣʷʶʪʩʷ ʧʨʦʩʪʳʤʠ ʠ ʧʦʥʷʪʥʳʤʠ. 

2. ɸʙʩʪʨʘʢʪʥʳʝ ʫʨʦʚʥʠ ʠ ʫʤʝʥʴʰʝʥʠʝ ʩʚʷʟʥʦ-

ʩʪʠ ʷʚʣʷʶʪʩʷ ʚʪʦʨʦʩʪʝʧʝʥʥʳʤʠ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠʠ. 

3. ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʠʩʪʫ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʟʨʘʙʦʪʢʠ ʥʝ ʚʘʞʥʳ. 

ʇʝʨʚʳʡ ʤʠʬ ʥʘʤ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʮʝʩʩ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʤʝʝʪ ʜʦ-

ʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ çʧʦʨʦʛ ʚʭʦʞʜʝʥʠʷè, ʧʦʪʦʤʫ ʯʪʦ 

ʢʣʘʩʩʠʯʝʩʢʠʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʝʦʙʦʩʥʦ-

ʚʘʥʥʦ ʫʩʣʦʞʥʷʶʪ ʩʘʤʫ ʩʫʪʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʜʘʥʥʦʛʦ ʟʘʙʣʫʞʜʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʷʚʣʷʝʪʩʷ 

ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʳʤ, ʠ, ʦʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʝʛʦ ʧʦʥʠ-

ʤʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʣʠʰʴ ʚ ʪʦʤ, ʯʪʦ ʦʥʦ ʧʨʝʜʩʪʘʚʣʷ-

ʝʪʩʷ ʥʝ ʚ ʚʠʟʫʘʣʴʥʦʤ ʬʦʨʤʘʪʝ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʚʦʩʧʨʠʥʠʤʘʝʤʳʤ ʩʧʦʩʦʙʦʤ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʜʣʷ ʯʝʣʦʚʝʢʘ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʜʘʥʥʳʡ ʤʠʬ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʬʘʢʪʠʯʝʩʢʦʡ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜʩʪʘʚʠʪʴ ʦʙʳʯ-

ʥʫ ʁʧʨʦʛʨʘʤʤʫ, ʨʝʘʣʠʟʦʚʘʥʥʫʶ ʥʘ ʢʣʘʩʩʠʯʝʩʢʦʤ 

ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚ ʚʠʜʝ ʚʠʟʫʘʣʴʥʳʭ ʦʙʲ-

ʝʢʪʦʚ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ɻ ʪʦ ʚʩʝ ʞʝ ʧʦʣʫʯʠʪʩʷ ʧʨʝʜʩʪʘ-

ʚʠʪʴ, ʪʦ ʩʨʘʟʫ ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʦ, ʯʪʦ ʚʩʝʛʦ ʣʠʰʴ 

ʦʜʥʘ ʩʪʨʦʢʘ ʢʦʜʘ ʤʦʞʝʪ ʙʳʪʴ ʵʢʚʠʚʘʣʝʥʪʥʘ ʥʝ-

ʩʢʦʣʴʢʠʤ ʧʦʜʦʙʥʳʤ ɻ ʣʝʤʝʥʪʘʤ. ʊʘʢ ʢʘʢ ʜʘʞʝ ʚ ʩʣʫ-

ʯʘʝ ʩʘʤʦʡ ʧʨʦʩʪʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘʣʠʯʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʩʦʪʝʥ ʩʪʨʦʢ ʢʦʜʘ ï ʦʙʳʯʥʦʝ ʜʝʣʦ, ʪʦ ʝʝ ʢʦʜ ʤʦʞʝʪ 

ʧʨʝʚʨʘʪʠʪʴʩʷ ʚ ʝʱʝ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʟʫʘʣʴ-

ʥʳʭ ʦʙʲʝʢʪʦʚ. ɺ ʠʪʦʛʝ, ʧʦʥʷʪʴ ʯʪʦ-ʣʠʙʦ ʚ ʪʘʢʦʡ ʟʘ-

ʧʫʪʘʥʥʦʡ ʢʘʨʪʠʥʝ ʙʫʜʝʪ ʚ ʨʘʟʳ ʩʣʦʞʥʝʝ, ʯʝʤ ʧʨʦ-

ʯʝʩʪʴ ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʝʡ ʢʦʜ ʧʨʦʛʨʘʤʤʳ. ɺʦʟʤʦʞ-

ʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʷʟʳʢʦʚ 

ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʜʝʷ ʩʜʝ-

ʣʘʪʴ ʛʨʘʬʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʩʣʦʞʥʝʝ ʠ ʩʦʜʝʨʞʘ-

ʪʝʣʴʥʝʝ, ʯʪʦʙʳ ʦʪʜʝʣʴʥʳʡ ʛʨʘʬʠʯʝʩʢʠʡ ʦʙʲʝʢʪ ʙʳʣ 

ʵʢʚʠʚʘʣʝʥʪʝʥ ʙʦʣʴʰʦʤʫ ʙʣʦʢʫ ʪʝʢʩʪʦʚʦʛʦ ʢʦʜʘ. 

ʂʦʜ ʧʨʦʛʨʘʤʤʳ ʦʙʷʟʘʥ ʙʳʪʴ ʛʜʝ-ʥʠʙʫʜʴ ʦʧʠ-

ʩʘʥ. ɻʨʘʬʠʯʝʩʢʠʝ ʙʣʦʢʠ ʠ ʦʙʲʝʢʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟ 

ʩʝʙʷ ʣʠʰʴ ʥʘʠʚʳʩʰʠʡ ʫʨʦʚʝʥʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʠ-

ʩʪʝʤʳ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʩʢʨʳʚʘʶʱʠʡ ʚʥʫʪʨʠ ʩʝʙʷ 

ʚʩʝ ʪʦʪ ʞʝ ʪʝʢʩʪʦʚʳʡ ʢʦʜ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤ  rʠʤʝʝʤ 

ʚʩʝ ʪʦ ʞʝ ʢʣʘʩʩʠʯʝʩʢʦʝ ʪʝʢʩʪʦʚʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠʝ, ʙʝʟ ʢʘʢʦʡ-ʣʠʙʦ ʧʦʜʜʝʨʞʢʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʠʥ-

ʩʪʨʫʤʝʥʪʘʤʠ. 

ʄʝʞʜʫ çʛʨʘʬʠʯʝʩʢʠʤè ʠ ʢʣʘʩʩʠʯʝʩʢʠʤ ʪʝʢʩʪʦ-

ʚʳʤ ʢʦʜʦʤ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠ-

ʯʝʩʢʠʭ ʟʘʪʨʫʜʥʝʥʠʡ, ʥʘ ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʦʪʯʠʢʫ ʟʘʯʘ-

ʩʪʫʶ ʧʨʠʭʦʜʠʪʩʷ ʦʪʚʣʝʢʘʪʴʩʷ, ʧʝʨʝʤʝʱʘʷʩʴ ʧʦ ʠʥ-

ʪʝʨʬʝʡʩʫ ʤʝʞʜʫ ʥʠʤʠ, ʧʨʠ ɻ ʪʦʤ ʟʘʪʨʘʯʠʚʘʷ ʙʦʣʴʰʝ 

ʫʩʠʣʠʡ ʠ ʚʨʝʤʝʥʠ ʥʘ ʜʦʨʘʙʦʪʢʫ ʩʘʤʦʛʦ ʚʠʟʫʘʣʴʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʯʝʤ ʥʘ ʨʝʰʝʥʠʝ 

ʠʟʥʘʯʘʣʴʥʦ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. 

ɺʪʦʨʦʡ ʤʠʬ ʛʣʘʩʠʪ, ʯʪʦ ʘʙʩʪʨʘʢʪʥʳʝ ʫʨʦʚʥʠ ʠ 

ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʩʚʷʟʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʚʪʦʨʦʩʪʝʧʝʥ-

ʥʳʤʠ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ. ʂʦʥʮʝʧʮʠʷ ʚʠʟʫʘʣʴ-

ʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʠʟ ʠʜʝʠ, ʯʪʦ 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʨʝʜʩʪʘʚ-

ʣʷʶʪ ʩʦʙʦʡ ʧʨʦʩʪʳʝ ʧʨʦʮʝʜʫʨʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʯʝʤ-
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ʪʦ ʥʘʧʦʤʠʥʘʶʱʠʝ ʦʙʳʯʥʫʶ ʙʣʦʢ-ʩʭʝʤʫ. ɹʦʣʝʝ 

ʪʦʛʦ, ʤʥʦʞʝʩʪʚʦ ʥʘʯʠʥʘʶʱʠʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ 

ʠʤʝʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʯʪʦ ʧʨʦʛʨʘʤʤʳ ʠʤʝʥʥʦ ʪʘʢ ʠ 

ʨʘʙʦʪʘʶʪ. 

ʆʜʥʘʢʦ, ʨʦʚʥʦ ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʧʨʦʛʨʘʤʤʘ 

ʧʨʠʦʙʨʝʪʘʝʪ ʙʦʣʴʰʠʡ ʤʘʩʰʪʘʙ, ʯʝʤ ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʠʤʠʪʠʚʥʳʡ ʧʨʠʤʝʨ, ʝʝ ʩʣʦʞʥʦʩʪʴ ʚʩʢʦʨʝ ʩʪʘʥʦ-

ʚʠʪʩʷ ʥʝʧʦʩʠʣʴʥʦʡ ʥʦʰʝʡ ʜʣʷ ʥʦʚʠʯʢʘ ʚ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʠ. ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʠʥʥʦʚʘʮʠʡ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʷʪʴ ʠʭ ʩʣʦʞʥʦʩʪʴʶ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʙʩʪʨʘʢʪʥʳʭ ʫʨʦʚʥʝʡ, ʠʥʢʘʧ-

ʩʫʣʷʮʠʠ ʠ ʫʤʝʥʴʰʝʥʠʷ ʩʚʷʟʥʦʩʪʠ. ʀʟ ʵʪʦʛʦ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʩʝ ʩʠʩʪʝʤʳ ʪʠʧʦʚ ʠ ʨʘʟʣʠʯʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʮʝʜʫʨʥʳʭ ʠ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦ-

ʚʘʥʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʨʝʘʣʴʥʦʩʪʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʣʠʰʴ ʧʦʧʳʪʢʫ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʣʦʞ-

ʥʦʩʪʴ ʵʪʠʭ ʩʘʤʳʭ ʷʟʳʢʦʚ. 

ʇʦʩʣʝʜʥʠʡ ʤʠʬ ʫʙʝʞʜʘʝʪ ʥʘʩ ʚ ʪʦʤ, ʯʪʦ çʚʠʟʫ-

ʘʣʴʥʳʝè ʧʨʦʛʨʘʤʤʠʩʪʳ ʤʦʛʫʪ ʚʧʦʣʥʝ ʙʝʟ ʧʨʦʙʣʝʤ 

ʦʙʦʡʪʠʩʴ ʙʝʟ ʨʘʟʣʠʯʥʳʭ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʠʥʩʪʨʫ-

ʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʛʦʜʘʤʠ ʩ ʢʦʥ-

ʢʨʝʪʥʦʡ ʮʝʣʴʶ ï ʧʦʤʦʯʴ ʧʨʦʛʨʘʤʤʠʩʪʫ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʟʨʘʙʦʪʢʠ. ʊʘʢ ʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʝʱʝ ʦʜʠʥ ʩʫʱʝ-

ʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʩʨʝʜʩʪʚ ʚʠʟʫ-

ʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ï ʦʪʩʫʪʩʪʚʠʝ ʛʨʘʤʦʪ-

ʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘʜ ʚʝʨʩʠʷʤʠ. 

ʂʣʘʩʩʠʯʝʩʢʠʝ ̫ ʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʫʤʝʶʪ 

ʯʝʪʢʦ ʜʝʣʠʪʴ ʯʘʩʪʠ ʢʦʜʘ ʥʘ ʤʥʦʛʦ ʦʪʜʝʣʴʥʳʭ ʚʳʭʦʜ-

ʥʳʭ ʬʘʡʣʦʚ, ʯʪʦ ʚ ʨʘʟʳ ʦʙʣʝʛʯʘʝʪ ʩʦʚʤʝʩʪʥʫʶ ʨʘʟ-

ʨʘʙʦʪʢʫ ʥʘʜ ʧʨʦʜʫʢʪʦʤ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʚʠʟʫʘʣʴ-

ʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ï ʦʥʠ ʢʘʢ ʧʨʘʚʠʣʦ ʩʦʭʨʘʥʷʶʪ 

ʚʝʩʴ ʨʝʟʫʣʴʪʘʪ ʧʦ ʧʨʠʥʮʠʧʫ çʦʜʥʘ ʜʠʘʛʨʘʤʤʘ ʥʘ 

ʦʜʠʥ ʬʘʡʣè, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʣʶʙʳʝ çʩʦ-

ʝʜʠʥʝʥʠʷè ʩʪʘʥʦʚʷʪʩʷ ʧʨʦʙʣʝʤʘʪʠʯʥʳʤʠ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʭʦʪʝʣʦʩʴ ʙ  rʜʦʙʘʚʠʪʴ, ʯʪʦ ʦʜʥʦ-

ʟʥʘʯʥʦ ʛʦʚʦʨʠʪʴ ʦ ʧʝʨʩʧʝʢʪʠʚʘʭ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʝʣʴʟʷ, ʪʘʢ ʢʘʢ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʥʝ ʜʘʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʯʝʪʢʫʶ ʠ 

ʫʩʨʝʜʥʸʥʥʫʶ ʦʮʝʥʢʫ. ɺ ʩʬʝʨʝ ʦʙʫʯʝʥʠʷ ʪʘʢʠʝ 

ʷʟʳʢʠ, ʢʘʢ Scratch, ʷʚʣʷʶʪʩʷ ʥʘʩʪʦʷʱʝʡ ʥʘʭʦʜʢʦʡ, 

ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʤʥʦʞʝʩʪʚʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʦʪʟʳʚʦʚ ʢʘʢ ʦʙ ʠʜʝʘʣʴʥʦʤ ʷʟʳʢʝ, ʩ ʢʦʪʦʨʦʛʦ ʥʫʞʥʦ 

ʥʘʯʠʥʘʪʴ ʪʝʨʥʠʩʪʳʡ ʧʫʪʴ ʚ ʫʚʣʝʢʘʪʝʣʴʥʳʡ ʤʠʨ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠʤʝʨʦʤ ʥʝ-

ʫʜʘʯʥʦʛʦ ʨʝʰʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʮʝʧʮʠʶ ʚʠʟʫ-

ʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʷʚʣʷʝʪʩʷ 

Power Builder ï ʧʦʧʳʪʢʘ ʨʝʘʣʠʟʘʮʠʠ ʩʨʝʜʳ ʨʘʟʨʘ-

ʙʦʪʢʠ ʥʘ ʙʘʟʝ ʣʠʰʴ ʛʨʘʬʠʯʝʩʢʠʭ ʚʠʟʫʘʣʠʟʘʮʠʡ, ʙʝʟ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʠʩʘʪʴ ʢʦʜ.  

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳ-

ʚʦʜ ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʭ ʦʙʣʘʩʪʷʭ, ʪʘʢʠʭ, ʢʘʢ ʩʬʝʨʘ ʦʙʫ-

ʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʜʘʥʥʳʡ ʧʦʜʭʦʜ ʜʝʡʩʪʚʠ-

ʪʝʣʴʥʦ ʠʤʝʝʪ ʤʝʩʪʦ ʙʳʪʴ, ʦʜʥʘʢʦ ʚʩʝ ʝʛʦ ʥʝʜʦʩʪʘʪʢʠ 

ʥʝ ʜʘʶʪ ʝʤʫ ʥʘʡʪʠ ʧʨʠʤʝʥʝʥʠʝ ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ, 

ʠ ʫʞ ʪʝʤ ʙʦʣʝʝ ʩʪʘʪʴ ʧʦʣʥʦʮʝʥʥʳʤ ʧʨʠʝʤʥʠʢʦʤ 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʥʦʚʳʤ ʰʘ-

ʛʦʤ ʚ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ 

ʈʝʘʣʴʥʘʷ ʩʨʝʜʘ, ʠʟʤʝʥʝʥʥʘʷ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʤʠ ʢʦʤʧʴʶʪʝʨʦʤ ʦʙʲʝʢʪʘʤʠ, ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʦ ʤʥʦʛʠʭ 

ʦʙʣʘʩʪʷʭ, ʦʪ ʘʚʠʘʮʠʠ ʜʦ ʠʛʨ, ʤ  rʧʨʦʩʪʦ ʥʝ ʦʩʦʟʥʘʝʤ ʝʝ ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʇʦʧʳʪʢʘ çʧʦʡʤʘʪʴè ʧʦʢʝʤʦ-

ʥʦʚ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʤʝʙʝʣʴ ʚ ʩʚʦʝʡ ʢʦʤʥʘʪʝ ʯʝʨʝʟ ʧʨʠʣʦʞʝʥʠʝ IKEA ï ʵʪʦ AR, ʠ ʫ ʥʝʛʦ 

ʝʩʪʴ ʙʦʣʝʝ ʜʘʣʝʢʦ ʠʜʫʱʠʝ ʦʙʣʘʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʆʥ ʚʩʝ ʝʱʝ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ ʨʘʟʨʘ-

ʙʦʪʢʠ, ʠ ʥʝʩʢʦʣʴʢʦ ʠʥʞʝʥʝʨʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʨʘʙʦʪʘʶʪ ʥʘʜ ʝʛʦ ʫʣʫʯʰʝʥʠʝʤ. 

ɺ ʩʪʘʪʴʝ ʜʘʝʪʩʷ ʧʦʥʷʪʠʝ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʪʝʭʥʦʣʦʛʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʨʝʘʣʴʥʦʡ 

ʞʠʟʥʠ. 
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Abstract 

The real environment, changed by computer-generated objects, is present in many areas, from aviation to 

games, we simply do not recognize it as users. Trying to ñcatchò Pok®mon in recent years or to install furniture 

in your room through the IKEA app is AR, and it has more far-reaching areas of potential use. It is still under 

development, and several engineers and technology companies around the world are working to improve it. 

The article gives the concept of augmented reality, the technologies used in this field and the prospects for 

the development and application of augmented reality technologies in production and real life. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, AR-ʪʝʭʥʦʣʦʛʠʠ, ʩʨʝʜʩʪʚʦ ʧʨʦʝʮʠʨʦʚʘʥʠʷ, ʥʦʩʠʤʦʝ 

ʫʩʪʨʦʡʩʪʚʦ, ʩʨʝʜʘ ʦʪʦʙʨʘʞʝʥʠʷ, AR-ʜʠʩʧʣʝʠ. 

Keywords: augmented reality, AR technology, projection tool, wearable device, display environment, AR dis-

plays. 

 

ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ð ʵʪʦ ʪʝʭʥʦʣʦʛʠʷ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴ-

ʥʳʭ ʫʩʪʨʦʡʩʪʚ ʩ ʮʝʣʴʶ ʩʦʚʤʝʩʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ ʩ ʜʘʥʥʳʤʠ, ʩʛʝʥʝʨʠʨʦʚʘʥ-

ʥʳʤʠ ʵʪʠʤ ʫʩʪʨʦʡʩʪʚʦʤ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʨʘʟʨʘʙʦʪʦʢ ʚ ʦʙʣʘʩʪʠ AR-

ʪʝʭʥʦʣʦʛʠʡ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʟʦʙ-

ʨʘʞʝʥʠ ̫ʩ ʢʘʤʝʨʳ ʫʩʪʨʦʡʩʪʚʘ ʚ ʮʠʬʨʦʚʦʡ ʦʙʨʘ-

ʙʦʪʢʝ, çʜʦʧʦʣʥʝʥʥʦʛʦè ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʦʡ. 

ʋʞʝ ʩʝʛʦʜʥʷ ʦʪʦʙʨʘʞʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ ʧʦʚʝʨʭ ʩʘʤʦʛʦ ʚʠʜʝʦ ʤ  r ʤʦʞʝʤ ʥʘʙʣʶʜʘʪʴ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʧʦʨʪʠʚʥʳʭ ʪʨʘʥʩʣʷʮʠʷʭ. 

ʂʫʜʘ ʙʦʣʝʝ ʩʝʨʴʝʟʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʫʞʝ ʚʢʣʶ-

ʯʘʶʪ ʚ ʩʝʙʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʩʣʝʞʠʚʘʥʠʷ ʧʝʨʝʤʝ-

ʱʝʥʠʷ ʦʙʲʝʢʪʦʚ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦ-

ʦʨʜʠʥʘʪ ʧʨʠ ʧʦʤʦʱʠ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ ʠ ʧʦʩʪʨʦʝ-

ʥʠʷ ʫʧʨʘʚʣʷʝʤʦʛʦ ʦʢʨʫʞʝʥʠʷ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ 

ʤʥʦʛʦʯʠʩʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʝʥʩʦʨʦʚ ʠ ʨʘʟʣʠʯʥʳʭ 

ʩʠʣʦʚʳʭ ʧʨʠʚʦʜʦʚ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʪʝʨʤʠʥ Augmented Reality 

(AR) ʙʳʣ ʧʨʠʜʫʤʘʥ ʚ ʢʘʯʝʩʪʚʝ ʘʥʪʦʥʠʤʘ ʪʝʨʤʠʥʘ 

ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ: ʟʜʝʩʴ, ʚʤʝʩʪʦ ʧʦʛʨʫʞʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʘʙʩʦʣʶʪʥʦ ʩʤʦʜʝʣʠʨʦʚʘʥʥʦʝ ʮʠʬ-

ʨʦʚʦʝ ʦʢʨʫʞʝʥʠʝ, ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ AR ʷʚʣʷʝʪʩʷ ʚʠ-

ʟʫʘʣʴʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ ʚʦʟʤʦʞʥʦ-

ʩʪʷʤʠ ʦʙʨʘʙʦʪʢʠ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʝʢʦʪʦʨʳʝ ʫʯʝʥʳʝ 

ʚʦʩʧʨʠʥʠʤʘʶʪ ʚʠʨʪʫʘʣʴʥʫʶ ʨʝʘʣʴʥʦʩʪʴ ʢʘʢ ʯʘʩʪ-

ʥʳʡ ʩʣʫʯʘʡ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

ʅʘʯʘʣʦʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʪʘʧʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ 1990 ʛʦʜ, ʢʦʛʜʘ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʬʠʨʤʳ Boeing ʧʨʠʥʷʣʠ ʨʝʰʝʥʠʝ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʥʘʛʦʣʦʚʥʳʝ ʩʪʝʨʝʦʜʠʩʧʣʝʠ ʚ ʧʨʦʮʝʩʩʝ 

ʩʙʦʨʢʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʚʦʠʭ ʩʘʤʦʣʝʪʦʚ, ʥʘʢʣʘʜʳ-

ʚʘʷ ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʛʨʘʬʠʢʫ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷ ʠʟ ʨʝ-

ʘʣʴʥʦʛʦ ʤʠʨʘ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʣʶʜʝʡ, ʠʥʪʝʨʝʩʫʶʱʠʭʩʷ AR, 

ʩʯʠʪʘʶʪ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙ, ʩ ʧʦʤʦ-

ʱʴ ʁʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʤʝ-

ʩʪʘ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ɺ ʪʘʢʦʛʦ ʨʦʜʘ 

ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʩʠʩʪʝʤʝ ʧʨʝʜʝʣʴʥʦ ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ 

ʪʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʥʦ ʠ ʢʦʨʨʝʢʪ-

ʥʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʢʨʫʞʝʥʠʷ. ʀʟ ʵʪʦʛʦ ʚʳʭʦʜʠʪ, 

ʯʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʨʘʤʢʘʭ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴ-

ʥʦʩʪʠ ð ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʩʯʠʪʳʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʩ 

ʵʢʨʘʥʘ, ʥʦ ʠ ʧʦʛʨʫʞʝʥʠʝ ʩʝʙʷ ʚ ʦʢʨʫʞʘʶʱʝʤ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ ʠ ʦʙʲʝʢʪʘʭ. ɺʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ 

ʪʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʧʨʠ ɻ ʪʦʤ ̫ ʚʣʷʝʪʩʷ ʦʩʦʟʥʘʥʥʳʤ ʠ ʤʳʩʣʠʪʝʣʴʥʳʤ ʘʢ-

ʪʦʤ. 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʠ ʦʩʥʦʚʥʳʝ ʩʦʩʪʘʚʣʷʶ-

ʱʠʝ ʯʘʩʪʠ ʧʝʨʩʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝ-

ʘʣʴʥʦʩʪʠ: 

1. ʅʦʩʠʤʦʝ ʫʩʪʨʦʡʩʪʚʦ. ɽʱʝ ʜʦ ʥʝʜʘʚʥʝʛʦ 

ʚʨʝʤʝʥʠ ʦʩʥʦʚʥʳʤ ʧʨʦʙʣʝʤʦʡ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʚʥʝʜ-

ʨʝʥʠʷ AR ʙʳʣʘ ʧʨʦʩʪʘʷ ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʤʦʙʠʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʧʨʦʠʟʚʦʜʠʪʴ ʚʳʯʠʩʣʝʥʠʷ ʪʨʝʭʤʝʨʥʦʡ 

ʛʨʘʬʠʢʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʘʢʮʝʥʪ ʩʜʚʠʥʫʣʩʷ 

ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʚʧʦʣʥʝ ʘʜʝʢʚʘʪʥʳʭ ʤʝʪʦʜʦʚ ʧʦʟʠʮʠ-

ʦʥʠʨʦʚʘʥʠʷ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ. 

2. ʉʨʝʜʩʪʚʘ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ. ʂ ʩʦʞʘʣʝ-

ʥʠʶ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʥʘʢʦʤʦʡ ʚʩʝʤ ʥʘʚʠʛʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ GPS ʥʝ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ, ʪʘʢ ʢʘʢ ʦʜʥʦʡ ʠʟ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʠʜʝʡ, ʟʘʣʦʞʝʥʥʳʭ ʚ ʢʦʥʮʝʧʮʠʶ 

ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʚʝʨ-

ʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʨʘʚʠʣʴʥʦʤ ʤʝʩʪʝ. ɼʘʥʥʳʝ 

ʦʙʳʯʥʦʛʦ ʜʘʪʯʠʢʘ GPS ʠʤʝʶʪ ʤʠʥʠʤʘʣʴʥʫʶ ʧʦ-

ʛʨʝʰʥʦʩʪʴ ʦʪ 3 ʜʦ 30 ʤ. ʋʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʩʝ 

ʵʣʝʤʝʥʪʳ ʥʘ ʜʠʩʧʣʝʝ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʠʟʦʙʨʘʞʝʥʠʶ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʪʘʢʘʷ ʦʰʠʙʢʘ ʜʝ-

ʣʘʝʪ ʟʘʪʝʶ ʙʝʩʩʤʳʩʣʝʥʥʦʡ. 

3. ʉʨʝʜʩʪʚʘ ʦʪʦʙʨʘʞʝʥʠʷ. ɺʠʟʫʘʣʴʥʦʝ ʦʪʦʙ-

ʨʘʞʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʪʘʢʞʝ ʥʝ ʣʠʰʝʥʦ ʥʝʜʦʩʪʘʪ-

ʢʦʚ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʩʦʚʤʝʱʘʪʴ ʦʙʲʝʢʪʳ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ ʩ ʪʨʝʭʤʝʨʥʦʡ 

ʛʨʘʬʠʢʦʡ, ʧʨʠ ʫʯʝʪʝ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʘ ʪʘʢʞʝ ʝʛʦ ʧʦʟʫ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʙʦʣʴʰʠʥʩʪʚʦ ʤʦʙʠʣʴʥʳʭ ʜʠʩʧʣʝʝʚ ʷʚʣʷʶʪʩʷ 

ʜʘʣʝʢʦ ʥʝ ʩʘʤʳʤ ʩʠʣʴʥʳʤ ʤʝʩʪʦʤ ʣʶʙʦʛʦ ʧʝʨʝʥʦʩ-

ʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʘ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʨʝʰʝʥʠʷ 

ʷʚʣʷʶʪʩʷ ʫʞʝ ʢʫʜʘ ʜʦʨʦʞʝ. 

ʇʦʩʢʦʣʴʢʫ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ AR ʷʚʣʷʝʪʩʷ ʩʦ-

ʝʜʠʥʝʥʠʝ ʚʠʨʪʫʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʨʝʘʣʴʥʳʤʠ ʚ 

ʦʢʨʫʞʘʶʱʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʪʦ ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʩʢʘʥʠʨʦʚʘʥʠʠ ʜʘʥʥʳʭ 

ʦ ʥʝʤ. ʌʠʢʩʠʨʦʚʘʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʥʝʙʦʣʴʰʠʭ ʟʘʢʨʳʪʳʭ ʧʦʤʝʱʝ-

ʥʠʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫʞʝ ʥʝ ʷʚʣʷʝʪʩʷ ʯʝʤ-ʪʦ 

ʥʝʦʙʳʯʥʳʤ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʘʥʥʦʡ ʩʬʝʨʳ. ɺʩʝ 

ʦʢʘʟʳʚʘʝʪʩʷ ʢʫʜʘ ʩʣʦʞʥʝʝ, ʢʦʛʜʘ ʨʝʯʴ ʠʜʝʪ ʦʙ ʦʪ-

ʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ, ʪʘʢ ʢʘʢ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢʦʡ ʠʟ 

ʦʙʲʝʢʪʦʚ (ʨʝʘʣʴʥʳʡ ʠʣʠ ʚʠʨʪʫʘʣʴʥʳʡ) ʥʘʭʦʜʠʪʩʷ 

ʥʘ ʧʝʨʝʜʥʝʤ ʧʣʘʥʝ, ʘ ʢʘʢʦʡ ʥʘ ʟʘʜʥʝʤ, ̫ ʚʣʷʝʪʩʷ ʫʞʝ 

ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ. ʀʟʫʯʝʥʠʝ ʜʘʥʥʦʛʦ 

ʚʦʧʨʦʩʘ ʜʚʠʛʘʝʪʩʷ ʧʦ ʜʚʫʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʨʝʛʠ-

ʩʪʨʘʮʠʷ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʢʘʨʪʳ ʛʣʫʙʠʥè ʚ ʨʝʘʣʴʥʦʤ 

ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʧʦʣʫ-

ʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʝʩʪʥʦʩʪʠ. 
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ʅʦ ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʪʘʢʦʡ ʨʝʟʫʣʴ-

ʪʘʪ? ɺʧʦʣʥʝ ʥʝʧʣʦʭʦʡ ʨʝʟʫʣʴʪʘʪ ʜʦʩʪʠʛʘʝʪʩʷ ʙʣʘʛʦ-

ʜʘʨʷ ʢʦʤʙʠʥʠʨʦʚʘʥʠʶ ʨʘʙʦʪʳ ʛʠʨʦʩʢʦʧʘ ʩ ʢʦʤʧʘ-

ʩʦʤ, ʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʝʱʝ ʠ ʨʘʩ-

ʧʦʟʥʘʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʣʘʥʜʰʘʬʪʘ ð ʪʦʯʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ ʨʘʩ-

ʪʝʪ ʫʞʝ ʜʦ ʧʠʢʩʝʣʴʥʦʛʦ ʫʨʦʚʥʷ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʷʝʪʩʷ ʚ ʧʠʢʩʝʣʷʭ ʠʩʢʣʶʯʠ-

ʪʝʣʴʥʦ ʠʟ-ʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ ʠ 

ʟʨʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʟʘʤʝʪʠʪʴ ʤʘʣʝʡʰʝʝ ʨʘʩ-

ʭʦʞʜʝʥʠʝ ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ ʚʠʨʪʫʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʚ 

ʨʝʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ɺʧʨʦʯʝʤ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʙʣʝʤʳ ʩʦ-

ʟʜʘʶʪ ʧʦʢʘ ʜʘʞʝ ʟʘʜʝʨʞʢʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦ-

ʩʪʳʭ ʘʣʛʦʨʠʪʤʦʚ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ. ʉʧʝʮʠʘʣʠʩʪʳ 

ʚʳʥʫʞʜʝʥʳ ʠʩʢʘʪʴ ʨʝʰʝʥʠʝ ʚ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʜʚʫʭʤʝʨʥʳʭ ʤʝʪʦʜʘʭ, ʪʘʢʠʭ, ʥʘʧʨʠʤʝʨ, ʢʘʢ ʠʩʢʘʞʝ-

ʥʠʝ ʠ ʩʤʝʱʝʥʠʝ ʟʘʨʘʥʝʝ ʦʪʨʠʩʦʚʘʥʥʳʭ ʚʠʨʪʫʘʣʴ-

ʥʳʭ ʦʙʲʝʢʪʦʚ, ʠʤʠʪʠʨʫʶʱʠʝ ʧʝʨʝʤʝʱʝʥʠʝ ʠ ʚʨʘ-

ʱʝʥʠʝ ʚ ʧʣʦʩʢʦʩʪʠ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ AR-ʩʠʩʪʝʤʦʡ 

ʪʨʝʙʫʝʪ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʨʝʰʝʥʠʡ. ɹʝʟʫʩʣʦʚʥʦ, ʥʠ-

ʢʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʣʘʚʠʘʪʫʨʳ ʠ ʤʳʰʠ ʥʝ ʠʩʢʣʶ-

ʯʘʶʪʩʷ, ʥʦ, ʫʯʠʪʳʚʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʥʥʦʡ ʪʝʭʥʦ-

ʣʦʛʠʠ ʚ ʤʦʙʠʣʴʥʦʩʪʠ, ʦʥʠ ʥʝ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤ ʧʦʜ-

ʭʦʜʷʱʠʤ ʨʝʰʝʥʠʝʤ ʠʟ ʤʘʥʠʧʫʣʷʪʦʨʦʚ. ɺ ʭʦʜʝ 

ʨʘʟʨʘʙʦʪʢʠ, ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʮʝʣʷʭ, ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʠ ʠʩʧʦʣʴʟʫʶʪ h ʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʧʦʩʦʙʦʚ ʚʚʦʜʘ 

ʠʥʬʦʨʤʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʯʠ ʠ ʞʝ-

ʩʪʦʚ.  

AR-ʜʠʩʧʣʝʠ ʜʝʣʷʪʩʷ ʥʘ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ: ʦʧ-

ʪʠʯʝʩʢʠ-ʧʨʦʟʨʘʯʥʳʝ ʠ ʚʠʜʝʦʧʨʦʟʨʘʯʥʳʝ. ʆʧʪʠʯʝ-

ʩʢʠ-ʧʨʦʟʨʘʯʥʳʝ ʜʠʩʧʣʝʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʚʠʜʝʪʴ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ ʩʢʚʦʟʴ ʥʠʭ ʩ ʥʘʣʦʞʝʥʠʝʤ 

ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. ɺʠʜʝʦʧʨʦʟʨʘʯʥʳʝ 

ʜʠʩʧʣʝʠ ʨʘʙʦʪʘʶʪ ʯʝʨʝʟ ʚʥʝʰʥʠʡ ʚʠʜʝʦʨʝʛʠʩʪʨʘ-

ʪʦʨ, ʢʦʪʦʨʳʡ ʛʝʥʝʨʠʨʫʝʪ ʠʟʦʙʨʘʞʝʥʠʷ ʨʝʘʣʴʥʳʭ 

ʧʨʝʜʤʝʪʦʚ. 

ʇʦʤʠʤʦ ʚʠʜʝʦʦʯʢʦʚ, AR-ʪʝʭʥʦʣʦʛʠʷ ʜʦʚʦʣʴʥʦ 

ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʦʙʳʢʥʦʚʝʥʥʳʭ ʧʣʦʩʢʠʭ 

ʤʦʙʠʣʴʥʳʭ ʠ ʧʨʦʝʢʮʠʦʥʥʳʭ ʜʠʩʧʣʝʷʭ, ʧʦʩʣʝʜʥʠʝ 

ʠʟ ʢʦʪʦʨʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʦʚʦʣʴʥʦ ʥʝʧʣʦʭʦ ʧʦʜʭʦ-

ʜʷʪ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜ-

ʩʪʚʘʭ, ʘ ʪʘʢʞʝ ʚ ʩʪʘʮʠʦʥʘʨʥʳʭ ʩʠʩʪʝʤʘʭ. ʅʫ ʠ ʢʦ-

ʥʝʯʥʦ, ʥʘʠʙʦʣʝʝ ʥʝʦʙʳʯʥʳʤ ʚʘʨʠʘʥʪʦʤ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ AR-ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʧʨʦʝʮʠʨʦʚʘʥʠʝ 

ʠʟʦʙʨʘʞʝʥʠʡ ʥʘʧʨʷʤʫʶ ʥʘ ʧʨʝʜʤʝʪʘʭ ʦʢʨʫʞʘʶ-

ʱʝʛʦ ʤʠʨʘ, ʧʦʢʨʳʪʳʭ ʨʝʪʨʦʨʝʬʣʝʢʪʠʚʥʳʤ ʩʚʝʪʦʦʪ-

ʨʘʞʘʶʱʠʤ ʩʣʦʝʤ. ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ ʧʦʢʨʳʪʠʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʣʘʪʴ ʧʨʝʜʤʝʪʳ ʧʨʦ-

ʟʨʘʯʥʳʤʠ ð ʜʣʷ ɻ ʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʠʭ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʦʪʦʙʨʘʟʠʪʴ ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʟʘ ʥʠʤʠ ʧʨʦʩʪʨʘʥ-

ʩʪʚʦ. 

ʂ ʙʦʣʴʰʦʤʫ ʩʦʞʘʣʝʥʠʶ, ʦʧʪʠʯʝʩʢʠ-ʧʨʦʟʨʘʯ-

ʥʳʝ ʜʠʩʧʣʝʠ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʢʨʳʚʘʪʴ/ʟʘʩʣʦʥʷʪʴ ʦʙʲʝʢʪʳ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ, ʜʘ ʠ 

ʜʦʩʪʠʯʴ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦʛʦ ʩʦʚʧʘʜʝʥʠʷ ʚʠʨʪʫ-

ʘʣʴʥʦʛʦ ʤʠʨʘ ʩ ʨʝʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ 

ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ. ɺʠʜʝʦʧʨʦʟʨʘʯʥʳʝ ʩʠʩʪʝʤʳ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʠʤʝʶʪ ʜʨʫʛʫʶ ʩʫʱʝʩʪʚʝʥʥʫʶ ʧʨʦ-

ʙʣʝʤʫ ð ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʢʘʤʝʨ ʩʠ-

ʩʪʝʤʳ ʠ ʛʣʘʟ ʯʝʣʦʚʝʢʘ, ʠʟ-ʟʘ ʯʝʛʦ ʠʪʦʛʦʚʳʡ ʨʝʟʫʣʴ-

ʪʘʪ ʧʦʣʫʯʘʝʪʩʷ ʩʦʚʝʨʰʝʥʥʦ ʜʘʣʝʢʠʤ ʦʪ ʪʦʛʦ, ʢʘʢʠʤ 

ʤ  r ʧʨʠʚʳʢʣʠ ʚʠʜʝʪʴ ʤʠʨ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʩʫʱʝ-

ʩʪʚʫʝʪ ʝʱʝ ʦʜʥʘ ʧʨʦʙʣʝʤʘ ʪʨʝʭʤʝʨʥʳʭ ʜʠʩʧʣʝʝʚ ð 

ʧʨʷʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʬʦʢʫʩʠʨʦʚʢʦʡ ʟʨʘʯʢʘ ʠ 

ʤʝʞʟʨʘʯʢʦʚʳʤ ʨʘʩʩʪʦʷʥʠʝʤ. 

ʈʘʟʣʠʯʥʳʝ ʪʨʫʜʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢ-

ʪʝʨʘ ð ɻ ʪʦ ʜʘʣʝʢʦ ʝʱʝ ʥʝ ʚʩʝ. ɺ AR-ʪʝʭʥʦʣʦʛʠʠ ʩʫ-

ʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʫʛʨʦʟʘ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʧʝʨʝʛʨʫ-

ʞʝʥʥʦʩʪʠ ʢʘʜʨʘè ð ʫʛʨʦʟʘ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʚʳʚʦʜʘ 

ʯʝʨʝʩʯʫʨ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʧʦʣʝ 

ʟʨʝʥʠʷ ʯʝʣʦʚʝʢʘ ʯʘʩʪʦ ʧʦʧʘʜʘʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʝ-

ʩʷʪʢʠ, ʘ ʙʳʚʘʝʪ ʠ ʩʦʪʥʠ ʟʥʘʯʠʤʳʭ ʦʙʲʝʢʪʦʚ. ʏʪʦʙʳ 

ʥʝ ʧʝʨʝʛʨʫʞʘʪʴ ʤʦʟʛ ʠʥʬʦʨʤʘʮʠʝʡ, ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʧʨʠʭʦʜʠʪʩʷ ʬʠʣʴʪʨʦʚʘʪʴ ʧʦʩʪʫʧʘʶʱʠʝ ʜʘʥʥʳʝ ʠ 

ʚʳʯʣʝʥʷʪʴ ʠʟ ʥʠʭ ʣʠʰʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠ-

ʤʦʝ. ʊʘʢʞʝ ʚʘʞʥʦ ʥʝ ʜʦʧʫʩʢʘʪʴ ʚʳʚʦʜʘ ʚʠʟʫʘʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʧʦʚʝʨʭ ʚʘʞʥʳʭ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʙʲʝʢ-

ʪʦʚ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ 

ɿʘʨʦʜʠʚʰʠʩʴ ʝʱʝ ʚ XX ʚʝʢʝ, ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ 

ʪʝʭʥʦʣʦʛʠʷ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʧʝʨʝʞʠʚʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ. ʏʝʤ ʜʘʣʴʰʝ ʟʘʭʦʜʠʪ ʠʟʫʯʝ-

ʥʠʝ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ, ʪʝʤ ʙʦʣʴʰʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʩʪʘʣ-

ʢʠʚʘʶʪʩʷ ʩ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʧʨʦʙʣʝʤʘ ʠ ʚʧʦʣʥʝ 

ʫʩʧʝʰʥʦ ʠʭ ʨʝʰʘʶʪ. ɺ AR ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʯʝʪʢʦʛʦ 

ʜʝʣʝʥʠʷ ʤʝʞʜʫ ʨʝʘʣʴʥʳʤ ʠ ʚʠʨʪʫʘʣʴʥʳʤ ʤʠʨʘʤʠ, 

ʯʪʦ ʣʠʰʴ ʜʝʣʘʝʪ ʤʠʨ ʚʦʢʨʫʛ ʥʘʩ ʝʱʝ ʠʥʪʝʨʝʩʥʝʝ ʠ 

ʢʨʘʩʦʯʥʝʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, AR-ʪʝʭʥʦʣʦʛʠʠ ʧʦʩʪʝ-

ʧʝʥʥʦ ʚʭʦʜʷʪ ʚ ʥʘʰʫ ʞʠʟʥʴ, ʜʝʣʘʷ ʧʨʠ ɻ ʪʦʤ ʝ yʙʦʣʝʝ 

ʢʦʤʬʦʨʪʥʦʡ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʫʞʝ ʩʝʡʯʘʩ ʜʦʧʦʣʥʝʥ-

ʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʥʝ ʷʚʣʷʝʪʩʷ ʯʝʤ-ʪʦ ʥʝʧʨʠʚʳʯʥʳʤ ʠ 

ʨʝʜʢʠʤ, ʤ  rʚʩʝ ʯʘʱʝ ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ ʥʝʡ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʧʦʚʩʶʜʫ, ʧʨʦʩʪʦ ʧʦʢʘ ʥʝ ʟʘʤʝʯʘʝʤ ʵʪʦʛʦ. 
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PROSPECTS OF DEVELOPMENT  OF THE 5G MOBILE  COMMUNICATION  STANDARD 

 

ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʥʜʘʨʪ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ 5G ʘʢʪʠʚʥʦ ʧʨʦʭʦʜʠʪ ʪʝʩʪʠʨʦʚʘʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʆʪʤʝʯʘʝʪʩʷ ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ 5G ʚ ʤʝʜʠʮʠʥʝ, ʘʚʠʘʮʠʠ, ʪʨʘʥʩʧʦʨʪʝ ʠ 

ʪʘʢ ʜʘʣʝʝ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʩʪʘʥʜʘʨʪʘ ʤʦʙʠʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 5G ʠ ʦʧʠ-

ʩʘʥʳ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʝʝ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ. 

Abstract 

The 5G mobile communication standard is being actively tested in various spheres of human life. The con-

venience of using 5G technology in medicine, aviation, transport and so on is noted. The article considers the 

possibilities of developing the 5G standard for mobile technologies and describes examples of the use of this 

technology, the positive and negative aspects of its use. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʘʥʜʘʨʪ, 5G, ʤʦʙʠʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʙʝʩʧʨʦʚʦʜʥʦʡ ʜʦʩʪʫʧ, ʩʝʪʠ, ʯʘʩʪʦʪʘ ʤʦ-

ʙʠʣʴʥʳʭ ʩʝʪʝʡ. 

Keywords: standard, 5G, mobile technologies, wireless access, networks, frequency of mobile networks. 

 

ɼʘʞʝ ʜʘʣʝʢʦ ʥʝ ʩʘʤʳʡ ʧʦʛʨʫʞʝʥʥʳʡ ʚ ʠʩʪʦ-

ʨʠ ʁʨʘʟʚʠʪʠʷ ʩʪʘʥʜʘʨʪʦʚ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ, ʢʘʞʜʳʡ 

ʠʟ ʥʘʩ ʟʥʘʝʪ, ʯʪʦ 5G ð ʣʫʯʰʝ, ʯʝʤ 4G/LTE. ʆʜʥʘʢʦ 

ʥʘ ʩʘʤʦʤ ʜʝʣʝ, ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʪʘʢ ʧʨʦʩʪʦ. 5G ð ʵʪʦ 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʨʦʩʪ ʪʝʭʥʦʣʦʛʠʡ, ʘ 

ʥʝ ʧʨʦʩʪʦ ʫʚʝʣʠʯʝʥʠʝ ʩʝʪʝʚʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙ-

ʥʦʩʪʠ. ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʫʩʪʦʡʯʠ-

ʚʦʩʪʠ ʧʦʜʢʣʶʯʝʥʠʷ, ʢʦʣʠʯʝʩʪʚʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʜ-

ʢʣʶʯʝʥʥʳʭ ʢ ʦʙʱʝʡ ʩʪʘʥʮʠʠ ʫʩʪʨʦʡʩʪʚ, ʘ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʠʥʪʝʨʥʝʪʦʤ ʚʝʱʝʡ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ð ʚʩʝ ʵʪʦ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʣʷʶ-

ʱʠʤʠ 5G. ʇʦʧʨʦʙʫʝʤ ʨʘʟʦʙʨʘʪʴʩʷ, ʢʘʢʠʤʠ ʜʦʩʪʦ-

ʠʥʩʪʚʘʤʠ ʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʦʙʣʘʜʘʶʪ ʩʝʪʠ ʧʷʪʦʛʦ ʧʦ-

ʢʦʣʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ, ʘ ʪʘʢʞʝ 

ʦʧʠʰʝʤ ʦʩʥʦʚʥʳʝ ʚʘʨʠʘʥʪʳ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

ʀʪʘʢ, ʢʘʢʠʝ ʥʦʚʦʚʚʝʜʝʥʠʷ ʩʧʦʩʦʙʥʘ ʧʨʝʜʦʩʪʘ-

ʚʠʪʴ ʥʘʤ 5G-ʪʝʭʥʦʣʦʛʠʷ? 

1. ɼʝʩʷʪʠʢʨʘʪʥʳʡ ʨʦʩʪ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʧʦ ʩʝʪʠ. 

2. ʉʥʠʞʝʥʠʝ ʟʘʜʝʨʞʝʢ ʜʦ 1 ʤʩ. 

3. ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʜʢʣʶ-

ʯʝʥʠʷ ʚ ʩʦʪʥʠ ʨʘʟ. 

4. ʇʦʚʳʰʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚ ʚʥʫʪʨʠ 

ʦʜʥʦʡ ʩʝʪʠ. 

ɺʦ ʤʥʦʛʦʤ ʪʘʢʦʡ ʩʢʘʯʦʢ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʥʦʛʦʢʘʥʘʣʴʥʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʷ ʥʝ-

ʩʫʱʠʭ ʨʘʜʠʦʯʘʩʪʦʪ ʚ ʜʝʩʷʪʢʠ ʨʘʟ. 

5G ʷʚʣʷʝʪʩʷ ʣʦʛʠʯʥʳʤ ʧʨʦʜʦʣʞʝʥʠʝʤ ʠʤʝʶ-

ʱʠʭʩʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʝʪʝʡ ʯʝʪʚʝʨʪʦʛʦ ʧʦʢʦ-

ʣʝʥʠʷ, ʫʣʫʯʰʘʷ ʠʭ ʚʦ ʚʩʝʭ ʧʨʠʚʳʯʥʳʭ ʦʙʣʘʩʪʷʭ, 

ʪʨʘʥʩʣʷʮʠʷ ʚʠʜʝʦ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʩʢʘ-

ʯʠʚʘʥʠʝ ʬʘʡʣʘ ʠ ʜʨ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʩʚʷʟʴ ʧʫʪʝʤ ʦʙʲʝʜʠʥʝʥʠʷ ʰʠ-

ʨʦʢʦʧʦʣʦʩʥʳʭ, ɻ ʥʝʨʛʦʟʘʪʨʘʪʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʩ ʫʟʢʦ-

ʧʦʣʦʩʥʳʤʠ, ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʤʠ. ʆʜʥʘʢʦ, ʟʘ ʩʯʝʪ 

ʯʝʛʦ ʜʦʩʪʠʛʘʝʪʩʷ ʪʘʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʝʨʝ-

ʜʘʯʠ ʜʘʥʥʳʭ? 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ɻ ʪʦ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʧʝʨʝ-

ʭʦʜʘ ʚ ʙʦʣʝʝ ʚʳʩʦʢʠʡ, ʨʘʥʝʝ ʝʱʝ ʥʝʟʘʜʝʡʩʪʚʦʚʘʥ-

ʥʳʡ, ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ. ʂ ʧʨʠʤʝʨʫ, WiFi ʩʝʪʠ, 

ʢʦʪʦʨʳʤʠ ʢʘʞʜʳʡ ʠʟ ʥʘʩ ʧʦʣʴʟʫʝʪʩʷ, ʨʘʙʦʪʘʶʪ ʥʘ 

ʯʘʩʪʦʪʘʭ 2,4 ʠ 5 ɻɻʮ, ʪʦʛʜʘ ʢʘʢ ʯʘʩʪʦʪʘ ʜʝʡʩʪʚʫʶ-

ʱʠʭ ʤʦʙʠʣʴʥʳʭ ʩʝʪʝʡ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 2,6 

ɻɻʮ. ʆʜʥʘʢʦ, ʢʦʛʜʘ ʨʝʯʴ ʟʘʭʦʜʠʪ ʦ 5G, ʪʦ ʨʝʯʴ ʥʘʯʠ-

ʥʘʝʪ ʠʜʪʠ ʩʨʘʟʫ ʦ ʜʝʩʷʪʢʘʭ ʛʠʛʘʛʝʨʮ. ʇʦʣʫʯʘʝʪʩʷ 

ʪʘʢ: ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʚʝʣʠʯʝʥʠʠ ʯʘʩʪʦʪʳ ʠ 

ʫʤʝʥʴʰʝʥʠʠ ʜʣʠʥʳ ʚʦʣʥʳ, ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥ-

ʥʳʭ ʚ ʨʘʟʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʥʘʛʨʫʟʢʘ ʥʘ ʩʝʪʴ, 

ʥʘʦʙʦʨʦʪ, ʩʥʠʞʘʝʪʩʷ. 

ʇʦʚʳʰʝʥʠʝ ʯʘʩʪʦʪʳ ʚ ʜʝʩʷʪʢʠ ʨʘʟ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦ ʪʦʡ ʧʨʠʯʠʥʝ, ʯʪʦ ʚ 5G ʨʘʙʦʪʘ ʠʜʝʪ ʩ ʛʦʨʘʟʜʦ ʙʦ-

ʣʝʝ ʢʦʨʦʪʢʠʤʠ, ʤʠʣʣʠʤʝʪʨʦʚʳʤʠ ʚʦʣʥʘʤʠ. ɺʦʣʥʳ 

ʪʘʢʦʛʦ ʪʠʧʘ ʜʦʩʪʘʪʦʯʥʦ ʧʣʦʭʦ ʧʨʦʭʦʜʷʪ ʩʢʚʦʟʴ ʧʨʝ-

ʧʷʪʩʪʚʠʷ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʠ ʩʘ-

ʤʦʡ ʩʝʪʝʚʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ʊʝʧʝʨʴ, ʚʤʝʩʪʦ ʜʝʡʩʪʚʫ-

ʶʱʠʭ ʙʦʣʴʰʠʭ ʚʳʰʝʢ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʚʷʟʴ ʥʘ 

ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ, ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʦʙʝʩʧʝ-

ʯʠʪʴ ʨʘʟʤʝʱʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʢʦʤʧʘʢʪʥʳʭ ʤʘʣʦʤʦʱ-

ʥʳʭ ʚʳʰʝʢ ʧʦʚʩʶʜʫ. ʇʨʠ ɻ ʪʦʤ ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʚ ʤʝʛʘʧʦʣʠʩʘʭ ʩʪʘʥʮʠʡ ʧʦʥʘʜʦʙʠʪʩʷ ʛʦ-

ʨʘʟʜʦ ʙʦʣʴʰʝ, ʟʘ ʩʯʝʪ ʧʝʨʝʢʨʳʪʠʷ ʩʠʛʥʘʣʘ ʚʳʩʦʪ-

ʥʳʤʠ ʜʦʤʘʤʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʢʦʤ ʪʝʭʥʦʣʦ-

ʛʠʠ.  

ɼʣʷ ʦʙʭʦʜʘ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʟʘʜʝʡʩʪʚʫʝʪʩʷ 

ʪʝʭʥʦʣʦʛʠʷ beamforming, ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ ʜʠʥʘ-

ʤʠʯʝʩʢʦʤ ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʘʜʠʦʣʫʯʘ ʜʣʷ ʢʦʥʢʨʝʪ-
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ʥʦʛʦ ʘʙʦʥʝʥʪʘ. ɼʦʩʪʠʛʘʝʪʩʷ ʵʪʦ ʧʫʪʝʤ ʬʠʢʩʠʨʦʚʘ-

ʥʠʷ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ ʚʨʝʤʝʥʠ ʧʨʠʭʦʜʘ ʩʠʛʥʘʣʘ ʠ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʝʛʦ ʠʩʪʦʯʥʠʢʘ, ʘ ʪʘʢʞʝ ʨʘʩʯʝʪʘ 

ʧʨʠʤʝʨʥʦʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʧʦʩʣʝ-

ʜʫʶʱʠʤ ʧʦʩʪʨʦʝʥʠʝʤ ʦʧʪʠʤʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ 

ʩʠʛʥʘʣʘ. 

ɺʪʦʨʳʤ ʢʨʠʪʝʨʠʝʤ ʩʝʪʝʡ ʧʷʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ̫ ʚ-

ʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʤʦʜʝʣʠ ʩʝʪʠ, ʚ ʢʦʪʦʨʦʡ ʛʣʘʚʥʳʤ 

ʷʚʣʷʝʪʩʷ ʘʙʦʥʝʥʪ, ʘ ʥʝ ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ. ɺ ʩʫʱʝʩʪʚʫ-

ʶʱʠʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʝʪʷʭ ʘʙʦʥʝʥʪʫ ʧʨʠʭʦ-

ʜʠʪʩʷ ʩʘʤʦʤʫ ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ ʩʝʪʴ. ɺ 5G-ʩʝʪʷʭ 

ʙʫʜʫʪ ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʫʤʥʳʭ ʘʥʪʝʥʥ, ʩʧʦ-

ʩʦʙʥʳʭ ʤʝʥʷʪʴ ʜʠʘʛʨʘʤʤʫ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʢʦʪʦʨʘʷ 

ʟʘʚʠʩʠʪ ʦʪ ʧʦʪʨʝʙʥʦʩʪʝʡ ʘʙʦʥʝʥʪʦʚ ʚ ʢʦʥʢʨʝʪʥʳʭ 

ʫʩʣʦʚʠʷʭ. 

ɺʧʝʨʚʳʝ ʚ ʤʠʨʝ, ʚʥʝʜʨʝʥʠʝ 5G-ʩʝʪʝʡ ʙʳʣʦ 

ʧʨʝʜʣʦʞʝʥʦ ʚ ʢʦʥʮʝ 2018 ʛʦʜʘ ʚ ʖʞʥʦʡ ʂʦʨʝʝ, ʘ 

ʫʞʝ ʚ 2020 ʛʦʜʫ ʦʞʠʜʘʝʪʩʷ ʚʩʝʤʠʨʥʦʝ ʢʦʤʤʝʨʯʝ-

ʩʢʦʝ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ. ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ 

ʚʥʝʜʨʝʥʠʷ ʧʣʘʥʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʘʧʘʟʦʥʘ 

FR1, ʚ ʢʘʯʝʩʪʚʝ ʥʘʜʩʪʨʦʡʢʠ ʥʘʜ ʫʞʝ ʩʫʱʝʩʪʚʫʶ-

ʱʠʤʠ 4G ʩʝʪʷʤ. 

5G-ʩʝʪʠ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʜʦ-

ʩʪʫʧʘ ʚʧʦʣʥʝ ʤʦʛʫʪ ʩʪʘʪʴ ʘʥʘʣʦʛʦʤ ʧʨʠʚʳʯʥʦʛʦ ʥʘʤ 

ʧʨʦʚʦʜʥʦʛʦ ʠʥʪʝʨʥʝʪʘ ʚ ʢʚʘʨʪʠʨʘʭ. ɽʩʣʠ ʩʝʛʦʜʥ ̫

ʤ  rʧʦʣʫʯʘʝʤ ʚ ʢʚʘʨʪʠʨʫ ʀʥʪʝʨʥʝʪ ʧʦ ʢʘʙʝʣʶ, ʪʦ ʚ 

ʙʫʜʫʱʝʤ ʵʪʦ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʠʟ 5G-ʚʳʰʢʠ, ʘ 

ʨʦʫʪʝʨ ʜʘʣʴʰʝ ʫʞʝ ʙʫʜʝʪ ʨʘʟʜʘʚʘʪʴ ʝʛʦ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ. ʆʩʥʦʚʥʳʝ ʢʦʤʧʘʥʠʠ-

ʚʝʥʜʦʨʳ ʩʪʘʨʘʶʪʩʷ ʟʘʚʝʨʰʠʪʴ ʚʳʧʫʩʢ ʧʝʨʚʳʭ ʨʦ-

ʫʪʝʨʦʚ ʢ ʥʘʯʘʣʫ ʨʘʟʚʝʨʪʳʚʘʥʠʷ 5G ʩʝʪʝʡ. ʉʝʛʦʜʥʷ 

ʪʘʢʦʡ 5G-ʨʦʫʪʝʨ ʩʪʦʠʪ ʚ ʩʨʝʜʥʝʤ $700-900, ʦʙʝʩʧʝ-

ʯʠʚʘʷ ʩʢʦʨʦʩʪʴ ʩʢʘʯʠʚʘʥʠʷ ʦʢʦʣʦ 2-3 ɻʙʠʪ/ʩʝʢ. 

ʅʘʩʢʦʣʴʢʦ ʥʝʧʨʠʚʳʯʥʳʤ ʪʘʢʦʡ ʧʝʨʝʭʦʜ ʙʫʜʝʪ 

ʜʣʷ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ? ɺ ʥʝʢʦʪʦʨʳʭ ʨʘʟʚʠ-

ʪʳʭ ʩʪʨʘʥʘʭ ʫʞʝ ʩʝʛʦʜʥʷ ʧʝʨʝʭʦʜʷʪ ʩ ʪʨʘʜʠʮʠʦʥ-

ʥʦʛʦ ʜʦʤʘʰʥʝʛʦ ʧʨʦʚʦʜʥʦʛʦ ʠʥʪʝʨʥʝʪʘ ʥʘ LTE ð 

ʪʘʢʦʡ ʧʦʜʭʦʜ ʦʢʘʟʘʣʩʷ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ ʠ ʜʝʰʝʚʣʝ, 

ʧʨʠ ʥʘʣʠʯʠʠ ʧʨʠʝʤʣʝʤʳʭ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʪʘʨʠ-

ʬʦʚ. 

ʆʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 5G-ʪʝʭʥʦ-

ʣʦʛʠʡ ʷʚʣʷʶʪʩʷ ʧʦʝʟʜʘ. ʀʜʝʷ ʩʥʘʙʜʠʪʴ ʞʝʣʝʟʥʫʶ 

ʜʦʨʦʛʫ ʩʚʷʟʴʶ 5G ʧʦʷʚʠʣʘʩʴ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦ-

ʙʣʝʤʳ ʧʨʦʚʝʜʝʥʠʷ ʜʦʩʫʛʘ ʠ ʧʦʚʳʰʝʥʠʷ ʢʦʤʬʦʨʪʘ 

ʧʘʩʩʘʞʠʨʦʚ. ɹʣʘʛʦʜʘʨʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ɹʨʠʩʪʦʣʴ-

ʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʙʝʩʰʦʚʥʦʡ ʩʚʷʟʠ, ʥʝʦʙʭʦʜʠʤʦ 

ʫʩʪʘʥʦʚʠʪʴ ʪʦʯʢʠ ʜʦʩʪʫʧʘ ʥʘ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʝ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 800 ʤʝʪʨʦʚ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ 5G ï ʤʠʥʠʤʘʣʴʥʳʝ 

ʟʘʜʝʨʞʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʘʚʪʦʤʦʙʠʣʷʤ ʦʙʤʝʥʠ-

ʚʘʪʴʩʷ ʜʘʥʥʳʤʠ ʥʘ ʩʢʦʨʦʩʪʷʭ ʜʦ 500 ʢʤ/ʯ, ʯʪʦ ʤʦ-

ʞʝʪ ʩʪʘʪʴ ʦʛʨʦʤʥʳʤ ʪʦʣʯʢʦʤ ʚ ʨʘʟʚʠʪʠʠ ʘʚʪʦʧʠʣʦʪ-

ʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʀʥʪʝʨʝʩʥʦ ʪʦ, ʯʪʦ ʪʘʢʘʷ ʩʠʩʪʝʤʘ 

ʤʦʞʝʪ ʫʯʠʪʳʚʘʪʴ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʯʪʦ ʜʦʣʞʥʦ 

ʩʜʝʣʘʪʴ ʝʝ ʛʦʨʘʟʜʦ ʙʝʟʦʧʘʩʥʝʝ. 

5G-ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʠʪ ʢʦʤʤʫʥʠʮʠʨʦʚʘʪʴ ʥʝ 

ʪʦʣʴʢʦ ʩ ʥʘʟʝʤʥʳʤ, ʥʦ ʠ ʚʦʟʜʫʰʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ. 

ɺ 2019 ʛʦʜʫ ʢʦʤʧʘʥʠʷ Samsung, ʩʦʚʤʝʩʪʥʦ ʩ ʠʩʧʘʥ-

ʩʢʠʤ ʠʥʪʝʨʥʝʪ-ʧʨʦʚʘʡʜʝʨʦʤ Orange, ʧʨʦʜʝʤʦʥ-

ʩʪʨʠʨʦʚʘʣ, ʢʘʢ ʧʠʣʦʪ ʫʜʘʣʝʥʥʦ ʫʧʨʘʚʣʷʣ ʧʦʣʝʪʦʤ 

ʜʨʦʥʘ, ʠʩʧʦʣʴʟʫʷ 5G-ʩʝʪʴ, ʠ ʧʦʣʫʯʘʷ ʚʠʜʝʦʧʦʪʦʢ 

ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʩ ʜʨʦʥʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

ɺ ʨʝʘʣʴʥʦʩʪʠ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟ-

ʥʦʩʪʴ ʚ ʠʪʦʛʝ ʧʨʠʚʝʜʝʪ ʢ ʚʩʝʦʙʱʝʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠ ʁʠ ʚʥʝʜʨʝʥʠʶ 5G ʚ ʥʘʠʙʦʣʝʝ ʟʘʪʨʘʪʥʳʭ ʦʙʣʘ-

ʩʪʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʧʣʘʪʦʡ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʨʫʜʘ, ʪʘ-

ʢʠʭ, ʥʘʧʨʠʤʝʨ, ʢʘʢ ʚʦʜʠʪʝʣʠ ʧʦʛʨʫʟʯʠʢʦʚ ʥʘ 

ʩʢʣʘʜʘʭ ʠ ʟʘʚʦʜʘʭ. ʊʘʢ, ʠʥʞʝʥʝʨʥʘʷ ʢʦʤʧʘʥʠʷ 

Acciona ʧʨʝʜʩʪʘʚʠʣʘ ʩʚʦʶ ʥʦʚʫʶ ʨʘʟʨʘʙʦʪʢʫ ï ʘʚ-

ʪʦʥʦʤʥʫʶ ʨʦʙʦʪʝʣʝʞʢʫ MIR200, ʩʧʦʩʦʙʥʫʶ ʧʝʨʝ-

ʜʘʚʘʪʴ 360-ʚʠʜʝʦ ʚ ʚʳʩʦʢʦʤ ʨʘʟʨʝʰʝʥʠʠ, ʚ ʪʦ 

ʚʨʝʤʷ, ʢʘʢ ʦʧʝʨʘʪʦʨ ʫʜʘʣʝʥʥʦ ʫʧʨʘʚʣʷʝʪ ʝʶ. 

ʊʝʭʥʦʣʦʛʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ 

ʩʧʦʩʦʙʥʳ ʧʦʡʪʠ ʝʱʝ ʜʘʣʴʰʝ. ɺ 2019 ʛʦʜʫ ʙʳʣʦ ʧʨʦ-

ʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʢʘʢ ʭʠʨʫʨʛ-ʵʢʩʧʝʨʪ, ʥʘʭʦʜʷʩʴ ʚ 

ʤʥʦʞʝʩʪʚʝ ʢʠʣʦʤʝʪʨʦʚ, ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝ-

ʤʝʥʠ ʥʘʙʣʶʜʘʣ ʟʘ ʭʦʜʦʤ ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ 

ʠ ʧʦʤʦʛʘʣ ʩʚʦʠʤ ʢʦʣʣʝʛʘʤ ʚ ʝʝ ʧʨʦʚʝʜʝʥʠʠ. ʇʦ ʤʝʨʝ 

ʨʘʟʚʠʪʠʷ 5G, ʚ ʙʫʜʫʱʝʤ, ʦʥ ʩʤʦʞʝʪ ʧʨʠʥʷʪʴ ʛʦ-

ʨʘʟʜʦ ʙʦʣʝʝ ʟʥʘʯʠʤʦʝ ʫʯʘʩʪʠʝ, ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, 

ʯʪʦ, ʫʞʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʧʨʘʚʣʷʷ ʭʠʨʫʨʛʠʯʝ-

ʩʢʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʩʝʪʠ ʧʷʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩʧʦ-

ʩʦʙʥʳ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʩ ʤʥʦʞʝʩʪʚʦʤ ʧʣʦʭʦ ʧʦʜ-

ʜʝʨʞʠʚʘʝʤʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʩʚʷʟʠ IoT, ʢʦʪʦʨʘʷ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʦʛʨʘʥʠʯʠʚʘʝʪ ʨʘʟʚʠʪʠʝ ʵʪʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ. 

ɺ ʜʘʥʥʦʡ ʩʬʝʨʝ 5G ʤʦʞʝʪ ʧʨʝʜʣʦʞʠʪʴ ʩʣʝʜʫʶ-

ʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: 

1. Ad-hoc ʩʝʪʠ (ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʦʫʪʝʨʦʚ). 

2. ɺʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ. 

3. ʇʦʜʜʝʨʞʢʘ ʫʟʢʦʧʦʣʦʩʥʳʭ, ʵʥʝʨʛʦʵʬʬʝʢ-

ʪʠʚʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. 

ʃʝʪʦʤ 2016 ʛʦʜʘ ʚ ʉʐɸ ʧʦʷʚʠʣʩʷ ʦʜʠʥ ʠʟ ʦʩ-

ʥʦʚʥʳʭ ʮʝʥʪʨʦʚ ʨʘʟʚʠʪʠʷ 5G. ʌʝʜʝʨʘʣʴʥʘʷ ʢʦʤʠʩ-

ʩʠʷ ʧʦ ʩʚʷʟʠ ʉʐɸ ʚʳʜʘʣʘ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʫʩʪʘʥʦʚʢʫ 

ʪʝʩʪʦʚʳʭ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʠ ʚʳʰʝʢ ʙʝʟ ʩʧʝʮʠʘʣʴ-

ʥʦʛʦ ʥʘ ʪʦ ʩʦʛʣʘʩʦʚʘʥʠʷ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʵʢʦʥʦ-

ʤʠʣʦ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʩʚʷʟʠ ʧʷʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʚʨʝʤʷ 

ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʪʝʩʪʦʚʳʭ ʩʝʪʝʡ. 

ʊʝʤ ʞʝ ʣʝʪʦʤ ʢʦʤʠʩʩʠʝʡ ʙʳʣʠ ʦʪʢʨʳʪʳ ʩʣʝʜʫ-

ʶʱʠʝ ʜʠʘʧʘʟʦʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠ ̫ʚ ʩʝʪʷʭ ʧʷʪʦʛʦ 

ʧʦʢʦʣʝʥʠʷ: 28 ɻɻʮ, 37 ɻɻʮ, 39 ɻɻʮ, ʠ 64-71 ɻɻʮ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʉʐɸ ʩʪʘʣʘ ʧʝʨʚʦʡ ʩʪʨʘʥʦʡ, 

ʧʨʝʜʦʩʪʘʚʠʚʰʝʡ ʦʧʝʨʘʪʦʨʘʤ ʩʚʷʟʠ ʪʘʢʫʶ ʚʦʟʤʦʞ-

ʥʦʩʪʴ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʭʦʪʝʣʦʩʴ ʙ  rʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ 

ʥʘ ʝʱʝ ʦʜʥʫ ʠʥʪʝʨʝʩʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʜʘʥʥʦʡ ʪʝʭ-

ʥʦʣʦʛʠʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʨʦ-

ʟʝʪʢʠ ʠʣʠ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʛʫʣʷʨʥʦʡ ʟʘʤʝʥʳ ʙʘʪʘʨʝʡ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʛʨʘʥʠʯʠʚʘʶʪ ʚʳʙʦʨ çʫʤʥʳʭè ʛʘʜʞʝ-

ʪʦʚ. ʀʥʜʫʢʪʠʚʥʘʷ ʙʝʩʧʨʦʚʦʜʥʘʷ ʟʘʨʷʜʢʘ, ʨʘʙʦʪʘʶ-

ʱʘʷ ʥʘ ʥʠʟʢʠʭ ʯʘʩʪʦʪʘʭ, ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʣʠʰʴ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʚ ʥʝʩʢʦʣʴʢʦ ʩʘʥʪʠʤʝʪʨʦʚ. 5G ʠ ʝʛʦ 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʤʠʣʣʠʤʝʪʨʦʚʳʝ ʚʦʣʥʳ, ʚ ʩʚʦʶ ʦʯʝ-

ʨʝʜʴ, ʦʙʝʩʧʝʯʘʪ ʵʬʬʝʢʪʠʚʥʫʶ ʟʘʨʷʜʢʫ ʥʘ ʨʘʩʩʪʦʷ-

ʥʠʷʭ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ, ʙʝʟ-

ʫʩʣʦʚʥʦ, ʤʦʞʝʪ ʚʧʦʣʥʝ ʩʪʘʪʴ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥ-

ʜʘʨʪʦʤ. 
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ʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʉʙʦʨʥʠʢ ʩʪʘʪʝʡ ʧʦ ʤʘʪʝʨʠʘʣʘʤ 71-

ʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʨʝʧʦʜʘʚʘʪʝ-

ʣʝʡ ʧʦ ʠʪʦʛʘʤ ʅʀʈ ʟʘ 2015 ʛʦʜ. ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ 
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ɽʛʨʫʰʝʚ ɺʣʘʜʠʤʠʨ ɽʚʛʝʥʴʝʚʠʯ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ 

ɺʦʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʩʚʷʟʠ ʠʤ. ʄʘʨʰʘʣʘ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʉ.ʄ. ɹʫʜʝʥʥʦʛʦ  

ɿʘʙʝʣʦ ɸʣʝʢʩʘʥʜʨ ʅʠʢʦʣʘʝʚʠʯ 

ɼʦʮʝʥʪ ʢʘʬʝʜʨʳ, ʢʘʥʜʠʜʘʪ ʚʦʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɺʦʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʩʚʷʟʠ ʠʤ. ʄʘʨʰʘʣʘ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʉ.ʄ. ɹʫʜʝʥʥʦʛʦ 

ʆʨʣʦʚ ɽʚʛʝʥʠʡ ɺʘʩʠʣʴʝʚʠʯ 

ɼʦʮʝʥʪ ʢʘʬʝʜʨʳ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɺʦʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʩʚʷʟʠ ʠʤ. ʄʘʨʰʘʣʘ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʉ.ʄ. ɹʫʜʝʥʥʦʛʦ 
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METHODOLOGY  FOR ASSESSING THE STABILITY  OF A MULTI -FULL  RADIO  

COMMUNICATION  NETWORK  FORMED BY UAV RELAYS AND GROUND CONTROL  POINTS 

UNDER CONDITIONS  OF INFLUENCE  OF DESTRUCTIVE  FACTORS 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʤʝʪʦʜ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʪʠ ʤʥʦʛʦʢʘʥʘʣʴʥʦʡ ʨʘʜʠʦʩʚʷʟʠ, ʦʙʨʘʟʦʚʘʥʥʦʡ 

ʨʝʪʨʘʥʩʣʷʪʦʨʘʤʠ, ʨʘʟʤʝʱʝʥʥʳʤʠ ʥʘ ɹʇʃɸ ʠ ʥʘʟʝʤʥʳʤʠ ʧʫʥʢʪʘʤʠ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ 

ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. 

Abstract 

The article describes a method for assessing the stability of a multi-channel radio communication network 

formed by repeaters located on UAVs and ground control points under the influence of external destructive factors 

in conditions of uncertainty. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʩʝʪʴ ʤʥʦʛʦʢʘʥʘʣʴʥʦʡ ʨʘʜʠʦʩʚʷʟʠ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʚʷʟʠ, ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ. 

Keywords: multichannel radio communication network, communication stability, destructive factors. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ h ʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫ-

ʯʠʣʦ ʧʦʩʪʨʦʝʥʠʝ ʦʙʲʝʤʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʝʪʝʡ 

ʤʥʦʛʦʢʘʥʘʣʴʥʳʭ ʨʘʜʠʦʣʠʥʠʡ ʩʚʷʟʠ (ʄʂʈʉ) ʩ ʨʘʟ-

ʤʝʱʝʥʠʝʤ ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ ʥʘ ɹʇʃɸ ʠ ʠʭ ʫʧʨʘʚʣʝ-

ʥʠʝʤ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʟʝʤʥʳʭ ʧʫʥʢʪʦʚ ʫʧʨʘʚʣʝʥʠʷ 

(ʅʇʋ), ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʤʝʩʪʘʭ ʠ ʪʝʨʨʠʪʦ-

ʨʠʷʭ ʩʣʘʙʦ ʦʩʥʘʱʸʥʥʳʭ ʪʝʣʝʢʦʤʤʫʪʘʮʠʦʥʥʳʤ ʦʙʦ-

ʨʫʜʦʚʘʥʠʝʤ. ʕʪʦ ʜʠʢʪʫʝʪ ʥʦʚʳʝ, ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʨʝ-

ʙʦʚʘʥʠʷ ʢ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʘʥʘʣʦʚ ʩʚʷʟʠ. 

ʆʙʨʘʟʫʝʤʘʷ ʤʝʞʜʫ ɹʇʃɸ ʠ ʅʇʋ ʩʝʪʴ ʩʚʷʟʠ ʜʦ-

ʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚʘ ʢ ʚʥʫʪʨʝʥʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, 
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ʦʜʥʘʢʦ, ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʨʝʜʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘ-

ʜʠʦʚʦʣʥ ʚ ʣʠʥʠʷʭ ʄʂʈʉ, ʚʣʠʷʥʠʝ ʧʦʜʩʪʠʣʘʶʱʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʚʥʝʰʥʠʭ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʭ ʚʦʟʜʝʡ-

ʩʪʚʠʡ ʠ ʜʨʫʛʠʭ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ (ɼʉʌ), 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʟʘʤʝʪʥʦʤʫ ʫʭʫʜʰʝʥʠ  ʁʫʩʪʦʡʯʠʚʦʩʪʠ 

ʩʝʪʠ [1]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʩʝʪʠ ʠ ʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʚʥʝʰʥʠʭ ɼʉʌ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴ-

ʥʦʡ ʟʘʜʘʯʝʡ. 

ʇʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʦʟʤʦʞʥʦ ʜʦʩʪʠʛ-

ʥʫʪʴ ʧʫʪʝʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʘ ʩʝʪʠ ʄʂʈʉ, ʥʦ 

ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʪʨʘʪʝʛʠʶ 

ʚʦʟʜʝʡʩʪʚʠʷ ɼʉʌ (ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʨʷʜʢʘ ʟʘʢʨʝʧʣʝ-

ʥʠʷ ʩʨʝʜʩʪʚ ɼʉʌ ʟʘ ʵʣʝʤʝʥʪʘʤʠ ʩʝʪʠ).  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ 

ʤʝʪʦʜʦʚ ʥʘʭʦʞʜʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʘ 

ʩʨʝʜʩʪʚ ʩʝʪʠ, ʥʦ ʦʙʱʠʤ ʠʭ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ 

ʦʪʩʫʪʩʪʚʠʝ ʘʥʘʣʠʟʘ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʱʠʪʳ ʩʝʪʠ ʦʪ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ɼʉʌ ʚ ʫʩʣʦʚʠʷʭ ʥʝ-

ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʨʠ ʦʛʨʘʥʠʯʝʥʠʠ ʨʝʩʫʨʩʘ ʩʝʪʠ. ɼʣʷ 

ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ 

ʩʪʨʘʪʝʛʠʶ ʚʦʟʜʝʡʩʪʚʠʷ ɼʉʌ ʥʘ ɻ ʣʝʤʝʥʪʳ ʩʝʪʠ ʠ ʦʧ-

ʪʠʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʨʝʩʫʨʩ rʩʝʪʠ ʄʂʈʉ ʜʣʷ ʧʦ-

ʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʥʘʠʭʫʜʰʠʭ ʚʥʝʰʥʠʭ 

ʫʩʣʦʚʠʷʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʘʛʘʝʤʘʷ ʤʝʪʦʜʠʢʘ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

1. ʆʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʪʠ ʄʂʈʉ ʥʘ ʦʩ-

ʥʦʚʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩ ʫʯʝʪʦʤ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ɼʉʌ. 

2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʘ ʟʘʱʠʪʳ ʧʦ ʵʣʝʤʝʥ-

ʪʘʤ ʩʝʪʠ ʄʂʈʉ. 

ɼʦʧʫʩʪʠʤ ʠʤʝʝʪʩʷ X ʚʘʨʠʘʥʪʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʨʝʩʫʨʩʘ ʩ ʮʝʣʴʶ ʟʘʱʠʪʳ ʩʝʪʠ ʄʂʈʉ, ʢʘʞʜʳʡ ʠʟ ʢʦ-

ʪʦʨʳʭ ʚʢʣʶʯʘʝʪ N ʥʘʧʨʘʚʣʝʥʠʡ ʩʚʷʟʠ (ʅʉ). ɺʦʟ-

ʤʦʞʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ n-ʦʤ ʅʉ ( 1,n N= ) ʢʘʞ-

ʜʦʡ ʩʪʨʫʢʪʫʨʳ v-ʤ ʩʨʝʜʩʪʚʦʤ ɼʉʌ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʤʘʪʨʠʮʝʡ: 

ʫʱ.ʅʉvn VNP ,  (1) 

ʛʜʝ v=1,ꜜV ï ʥʦʤʝʨ ʩʨʝʜʩʪʚʘ ʚʦʟʜʝʡʩʪʚʠʷ ɼʉʌ; 

ʫʱ.ʅʉ ʋ.ʅʉ1
vn vn

P P= -  ï ʚʝʨʦʷʪʥʦʩʪʴ 

ʫʱʝʨʙʘ n-ʦʛʦ ʅʉ v-ʤ ʩʨʝʜʩʪʚʦʤ ɼʉʌ; Pʋ.ʅʉvn ï ʚʝ-

ʨʦʷʪʥʦʩʪʴ ʫʩʪʦʡʯʠʚʦʩʪʠ n-ʦʛʦ ʅʉ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟ-

ʜʝʡʩʪʚʠʷ v-ʦʛʦ ʩʨʝʜʩʪʚʘ ɼʉʌ. 

ʉʪʝʧʝʥʴ ʫʱʝʨʙʘ ʅʉ ʩʝʪʠ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ɼʉʌ 

ʦʧʨʝʜʝʣʠʤ ʧʦ ʬʦʨʤʫʣʝ: 

ʫʱ.ʅʉ ʋ.ʅʉ1P P= -  

ʌʘʢʪ ʥʘʟʥʘʯʝʥʠʷ v-ʛʦ ʩʨʝʜʩʪʚʘ ʜʣʷ ʚʦʟʜʝʡʩʪʚʠʷ 

ʧʦ n-ʤʫ ʅʉ ʬʠʢʩʠʨʫʝʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ zvn=1 (zvn=0
 
ï 

ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ), ʛʜʝ v ï ʥʦʤʝʨ ʩʨʝʜʩʪʚʘ ʚʦʟʜʝʡ-

ʩʪʚʠʷ. ʄʘʪʨʠʮʘ ʥʘʟʥʘʯʝʥʠʡ ||zvn||VN
 
ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ 

ʫʢʘʟʘʥʠʷ ʦ ʟʘʢʨʝʧʣʝʥʠʠ ʩʨʝʜʩʪʚʘ ɼʉʌ. ʉ ʫʯʝʪʦʤ 

ʚʘʞʥʦʩʪʠ ʅʉ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʤʝʥʝ ʩʪʝʧʝʥʴ 

ʫʱʝʨʙʘ ʩʝʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ [2]: 

( )ʫʱ.ʉʝʪʴ ʋ.ʅʉ

1

1
vn

N

n

n

P Pa
=

= -ä , (2) 

ʛʜʝ Ŭn  ï ʚʘʞʥʦʩʪʴ n-ʦʛʦ ʅʉ ʩʝʪʠ ʄʂʈʉ. 

ʇʨʠ ʫʩʣʦʚʠʠ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʩʨʝʜʩʪʚ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʚʳʨʘʞʝʥʠʝ (2) ʧʨʠʤʝʪ ʚʠʜ: 

( ) ʫʱ.ʉʝʪʴ ʋ.ʅʉ

1 1

1 vn

vn

VN
z

vn n

n v

F z P Pa
= =

å õ
= = -æ ö

ç ÷
ä Ô

, (3) 

ʧʨʠ ʦʛʨʘʥʠʯʝʥʠʷʭ: 

1

1;
N

vn

n

z
=

=ä  zvnÍ{0,1}.  

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʪʘʢʦʝ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʘ ʩʝʪʠ ʄʂʈʉ ʧʦ ʝʝ ʵʣʝʤʝʥʪʘʤ, 

ʯʪʦʙʳ ʧʨʠ ʥʘʠʭʫʜʰʠʭ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ ɼʉʌ 

ʦʙʝʩʧʝʯʠʪʴ ʥʘʠʣʫʯʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʝʪʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʟʘʜʘʯʘ ʩʚʦʜʠʪʩʷ ʢ ʥʘʭʦʞʜʝʥʠʶ ʛʘʨʘʥʪʠʨʦ-

ʚʘʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ: 

( ) ʋ.ʉʝʪʴ, max min
VX

X V ʈY =  (4) 

ʌʫʥʢʮʠʷ ɊX,ꜜV ʤʦʞʝʪ ʙʳʪʴ ʵʢʚʠʚʘʣʝʥʪʥʘ 

F(X,V), ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫ-

ʣʦʡ: 

( ) ʫʱ.ʉʝʪʴ, minmax
X V

F X V ʈ= , (5) 

ʌʦʨʤʫʣʘ (5) ʦʧʨʝʜʝʣʷʝʪ ʜʚʘ ʵʪʘʧʘ ʥʘʭʦʞʜʝʥʠʷ 

ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʫʩʪʦʡʯʠʚʦ-

ʩʪʠ [3]: 

1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʩʪʚ ʚʦʟʜʝʡʩʪʚʠʷ ɼʉʌ ʥʘ 

ʵʣʝʤʝʥʪʘʭ ʩʝʪʠ ʚ ʫʩʣʦʚʠʷʭ ʤʘʢʩʠʤʠʟʘʮʠʠ ʫʱʝʨʙʘ. 

2. ʋʤʝʥʴʰʝʥʠʝ ʫʱʝʨʙʘ (ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠ-

ʚʦʩʪʠ) ʧʫʪʝʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʘ ʩʝʪʠ ʄʂʈʉ. 

ɼʣʷ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʪʠ ʄʂʈʉ ʠʩʧʦʣʴ-

ʟʫʝʤ ʤʦʜʝʣʴ ʫʯʠʪʳʚʘʶʱʫʶ ʚʦʟʜʝʡʩʪʚʠʝ ɼʉʌ ʠ 

ʚʟʘʠʤʦʩʚʷʟʴ ʧʦʢʘʟʘʪʝʣʷ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʩʪʨʫʢʪʫʨʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʝʪʠ, ʚʢʣʶʯʘʶʱʠʭ ʢʦʣʠʯʝʩʪʚʦ ʅʉ, ʣʠ-

ʥʠʡ ʩʚʷʟʠ ʠ ʠʥʪʝʨʚʘʣʦʚ ʩʚʷʟʠ, ʠʭ ʩʚʷʟʥʦʩʪʴ ʠ ʚʝʩ ʚ 

ʩʝʪʠ. ʇʨʠ ɻ ʪʦʤ ʚʝʨʦʷʪʥʦʩʪʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʅʉ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ: 

( )( )
2

ʋ.ʅʉ ʋ.ʉʨ

1 1 1 1

=1- 1- 1- 1-ŭ 1-ɓ
J I R

kr kij kij

j i k r

ʈ P
= = = =

è øå õ
é ùæ ö

ç ÷ê ú
Ô ÔÔ Ô ,  (6) 

 

ʛʜʝ i=1,ꜜI ï ʠʥʪʝʨʚʘʣʳ ʣʠʥʠʠ ʩʚʷʟʠ; j=1,ꜜJ ï ʣʠ-

ʥʠʠ ʧʝʨʝʜʘʯʠ ʚ ʅʉ ʩʝʪʠ ʄʂʈʉ; n=1,ꜜN ï ʢʦʣʠʯʝ-

ʩʪʚʦ ʅʉ ʚ ʩʝʪʠ; ɓ
ἂkἃ

 ï ʚʝʨʦʷʪʥʦʩʪʠ ʜʦʩʪʫʧʥʦʩʪʠ ʢ k-

ʦʤʫ ʵʣʝʤʝʥʪʫ ʩʝʪʠ; ŭ
ἂkrἃ

 ï ʥʘʣʠʯʠʝ ʩʚʷʟʥʦʩʪʠ k-ʦʛʦ 

ʩʨʝʜʩʪʚʘ ʩ ʜʨʫʛʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʚ ʩʝʪʠ; R ï ʨʝʩʫʨʩ 

ʩʨʝʜʩʪʚʘ ʩʝʪʠ; Pʋ.ʉʨ
ἂkἃ

 ï ʚʝʨʦʷʪʥʦʩʪʴ ʫʩʪʦʡʯʠʚʦʩʪʠ k-

ʦʛʦ ʩʨʝʜʩʪʚʘ; ʈʋ.ʅʉ ï ʚʝʨʦʷʪʥʦʩʪʴ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʅʉ. 

ɼʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʜʦʩʪʫʧʥʦ-

ʩʪʠ ʚʦ ʚʨʝʤʝʥʠ t ʤʦʞʥʦ ʦʧʠʩʳʚʘʪʴ [4]: 

() ( )ɓ ɓexp /Tt t= - ,  (7) 

ʛʜʝ T ï ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʟʘʱʠʪʳ ʩʝʪʠ ʄʂʈʉ. 
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ʉ ʫʯʝʪʦʤ ʚʘʞʥʦʩʪʠ ʅʉ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʤʝʥʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʪʠ ʄʂʈʉ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ:

2

ʋ.ʉʝʪʴ ʋ.ʉʨ

1 1 1 1 1

= Ŭ 1- 1- 1- 1-ŭ 1-ɓ e
J I RN

kr kijn kijnT

n

n j i k r

ʈ P

t-å õ
æ ö
ç ÷

= = = = =

ë ûè øå õå õå õî îé ùæ öæ öÖæ öì üæ öæ öæ öé ùî îç ÷ç ÷ç ÷ê úí ý

ä Ô ÔÔ Ô
. (8) 

 

ʇʦʣʫʯʝʥʥʘʷ ʬʦʨʤʫʣʘ (8) ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʝʪʠ ʩ ʫʯʝʪʦʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘ-

ʤʝʪʨʦʚ.  

ɺ ʟʘʢʣʶʯʝʥʠʠ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ: 

1. ʆʙʨʘʟʫʝʤʘʷ, ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ, 

ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ ɹʇʃɸ ʠ ʅʇʋ ʩʝʪʴ ʄʂʈʉ ʧʦʜʚʝʨ-

ʞʝʥʘ ʚʦʟʜʝʡʩʪʚʠʶ ʚʥʝʰʥʠʭ ɼʉʌ. ʇʦʣʫʯʝʥʥʘʷ ʤʝ-

ʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʝʪʠ ʧʨʠ 

ʥʘʠʭʫʜʰʠʭ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʩ ʫʯʝʪʦʤ ʨʘʟʣʠʯ-

ʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

2. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʠʣʫʯʰʝʡ ʚʝʨʦʷʪʥʦʩʪʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʪʠʤʘʣʴʥʦ ʨʘʩ-

ʧʨʝʜʝʣʷʪʴ ʟʘʱʠʪʥʳʡ ʨʝʩʫʨʩ ʧʦ ʵʣʝʤʝʥʪʘʤ ʩʝʪʠ, ʪʘʢ 

ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʤʠʥʠʤʘʣʴʥʳʡ ʫʱʝʨʙ, ʠʩʭʦʜʷ ʠʟ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ɼʉʌ, ʯʪʦ ʷʚ-

ʣʷʝʪʩʷ ʪʝʤʦʡ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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ANALYSIS  OF THE DIFFIE -HELLMAN  PROTOCOL 

 

ɸʥʥʦʪʘʮʠʷ 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʟʙʦʨʫ ʧʝʨʚʦʛʦ ʘʩʩʠʤʝʪʨʠʯʥʦʛʦ ʧʨʦʪʦʢʦʣʘ ʧʝʨʝʜʘʯʠ ʟʘʰʠʬʨʦʚʘʥʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ ɼʠʬʬʠ-ʍʝʣʣʤʘʥʘ.  

ʇʨʦʪʦʢʦʣ ɼʠʬʬʠ-ʍʝʣʣʤʘʥʘ ï ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʡ ʧʨʦʪʦʢʦʣ, ʧʦʟʚʦʣʷʶʱʠʡ ʜʚʫʤ ʠ ʙʦʣʝʝ ʩʪʦʨʦʥʘʤ 

ʧʦʣʫʯʠʪʴ ʦʙʱʠʡ ʩʝʢʨʝʪʥʳʡ ʢʣʶʯ, ʠʩʧʦʣʴʟʫʷ ʥʝʟʘʱʠʱʸʥʥʳʡ ʦʪ ʧʨʦʩʣʫʰʠʚʘʥʠʷ ʢʘʥʘʣ ʩʚʷʟʠ. 

ʇʨʝʜʩʪʘʚʣʝʥ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʜʘʥʥʦʛʦ ʧʨʦʪʦʢʦʣʘ ʚ 3 ʵʪʘʧʘ. ʊʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʪʘʢʘ ʥʘ ʜʘʥʥʳʡ 

ʧʨʦʪʦʢʦʣ. 

Annotation 

This article is devoted to the analysis of the first asymmetric Protocol for transmitting encrypted Diffie-Hell-

man information.  

The Diffie-Hellman Protocol is a cryptographic Protocol that allows two or more parties to obtain a shared 

secret key using an unsecured communication channel. 

The principle of operation of this Protocol in 3 stages is presented. An attack on this Protocol is also pre-

sented. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʪʦʢʦʣ, ʘʙʦʥʝʥʪ, ʯʠʩʣʦ, ʦʪʧʨʘʚʣʷʪʴ, ʚʳʯʠʩʣʷʪʴ, ʢʣʶʯ, ʢʘʥʘʣ. 

Keywords: Protocol, subscriber, number, send, calculate, key, channel. 
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ʇʨʦʪʦʢʦʣ ɼʠʬʬʠ-ʍʝʣʣʤʘʥʘ 

ʇʨʦʪʦʢʦʣ ɼʠʬʬʠ-ʍʝʣʣʤʘʥʘ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʚ 

1978 ʛʦʜʫ ʠ ʩʪʘʣ ʧʝʨʚʳʤ ʘʩʠʤʤʝʪʨʠʯʥʳʤ ʰʠʬʨʦʤ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʘʙʦʥʝʥʪʘʤ, ʠʩʧʦʣʴʟʫʷ ʥʝʟʘʱʠ-

ʱʸʥʥʳʡ ʦʪ ʧʨʦʩʣʫʰʠʚʘʥʠʷ ʢʘʥʘʣ, ʜʦʛʦʚʦʨʠʪʴʩʷ ʦʙ 

ʦʙʱʝʤ ʩʝʢʨʝʪʥʦʤ ʢʣʶʯʝ ʜʣʷ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʩʠʤʤʝʪ-

ʨʠʯʥʦʡ ʩʠʩʪʝʤʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʟʣʦʫʤʳʰ-

ʣʝʥʥʠʢ, ʢʦʪʦʨʳʡ ʚʩʸ ʚʨʝʤʷ ʩʣʫʰʘʝʪ ʢʘʥʘʣ ʠ ʟʘʧʠ-

ʩʳʚʘʝʪ, ʯʪʦ ʘʙʦʥʝʥʪʳ ʜʨʫʛ ʜʨʫʛʫ ʧʝʨʝʩʳʣʘʶʪ, ʥʝ 

ʤʦʛ ʧʦʣʫʯʠʪʴ ʵʪʦʪ ʩʝʢʨʝʪʥʳʡ ʢʣʶʯ. 

1) ɼʣʷ ʥʘʯʘʣʘ ʘʙʦʥʝʥʪʘʤ ʥʫʞʥʦ ʜʦʛʦʚʦʨʠʪʴʩʷ 

ʦ ʜʚʫʭ ʦʙʱʠʭ ʧʘʨʘʤʝʪʨʘʭ p ʠ g. ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʷʚ-

ʣʷʶʪʩʷ ʦʪʢʨʳʪʳʤʠ, ʪʦ ʝʩʪʴ ʥʝ ʩʪʨʘʰʥʦ, ʝʩʣʠ ʧʨʦ-

ʪʠʚʥʠʢ ʠʭ ʫʚʠʜʠʪ. ʅʘʧʨʠʤʝʨ, ʘʙʦʥʝʥʪ ɸ ʛʝʥʝʨʠʨʫʝʪ 

ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʠ ʦʪʧʨʘʚʣʷʝʪ ʘʙʦʥʝʥʪʫ ɺ. 

1 mod 1pg p- =   (1) 

ʛʜʝ g  ï ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʯʠʩʣʠʪʴ 

p  ï ʩʣʫʯʘʡʥʦʝ ʧʨʦʩʪʦʝ ʯʠʩʣʦ 

ɸʙʦʥʝʥʪ ɸ, ʚʳʯʠʩʣʠʚ ʟʥʘʯʝʥʠʷ p ʠ g ʦʪʧʨʘʚ-

ʣʷʝʪ ʠʭ ʘʙʦʥʝʥʪʫ ɺ, ʧʨʠ ɻ ʪʦʤ ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʧʝʨʝ-

ʭʚʘʪʳʚʘʝʪ ʵʪʠ ʟʥʘʯʝʥʠʷ ʠ ʦʩʪʘʚʣʷʝʪ ʫ ʩʝʙʷ. 

ˢ͔͋ͦͤͤͭ ˢ
P, g

ˢ͔͋ͦͤͤͭ ˤ
P, g

˽͙͍͙ͪͦͭͤ͟ ˩
P, g

˻ͭͪ͟·ͭ·͚ ͊ͤ͊͟͡ ( P, g )

P, g

 
ʈʠʩʫʥʦʢ 1 ʇʝʨʚʘʷ ʯʘʩʪʴ ʧʨʦʪʦʢʦʣʘ ɼʠʬʬʠ-ʍʝʣʣʤʘʥʘ 

 

2) ʂʘʞʜʘʷ ʩʪʦʨʦʥʘ ʚʳʙʠʨʘʝʪ ʩʚʦʝ ʩʝʢʨʝʪʥʦʝ 

ʥʘʪʫʨʘʣʴʥʦʝ ʯʠʩʣʦ AX  ʠ BX  ʠ ʚʳʯʠʩʣʷʶʪ ʟʥʘ-

ʯʝʥʠʷ ʩʚʦʠʭ ʦʪʢʨʳʪʳʭ ʢʣʶʯʝʡ ʧʦ ʬʦʨʤʫʣʘʤ: 

mod

mod

A

B

X

A

X

B

Y g p

Y g p

=

=
 (2) 

ʛʜʝ 
AY - ʦʙʱʝʠʟʚʝʩʪʥʦʝ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʚʳʯʠʩ-

ʣʠʣ ɸʙʦʥʝʥʪ ɸ 

BY - ʦʙʱʝʠʟʚʝʩʪʥʦʝ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʚʳʯʠʩʣʠʣ 

ɸʙʦʥʝʥʪ ɺ 

Aʍ - ʧʨʠʚʘʪʥʦʝ ʯʠʩʣʦ, ʩʛʝʥʝʨʠʨʦʚʘʣ ɸʙʦ-

ʥʝʥʪʘ ɸ 

Bʍ - ʧʨʠʚʘʪʥʦʝ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʩʛʝʥʝʨʠʨʦʚʘʣ 

ɸʙʦʥʝʥʪʘ B 

g  ï ʚʳʯʠʩʣʝʥʥʦʝ ʧʦ ʬʦʨʤʫʣʝ (1) 

p  ï ʩʣʫʯʘʡʥʦʝ ʧʨʦʩʪʦʝ ʯʠʩʣʦ 

ɿʘʪʝʤ ʦʙʤʝʥʠʚʘʶʪʩʷ ʩʚʦʠʤʠ ʦʪʢʨʳʪʳʤʠ ʢʣʶ-

ʯʘʤʠ, ʢʦʪʦʨʳʝ ʪʘʢ ʞʝ ʧʦʧʘʜʘʶʪ ʚ ʨʫʢʠ ʟʣʦʫʤʳʰ-

ʣʝʥʥʠʢʘ. 

ˢ͔͋ͦͤͤͭ ˢ
p, g, ̆ ,s YA

ˢ͔͋ͦͤͤͭ ˤ
P, g, XB, YB

˽͙͍͙ͪͦͭͤ͟ ˩
P, g

YA, YB

˻ͭͪ͟·ͭ·͚ ͊ͤ͊͟͡ ( Ys  )

˻ͭͪ͟·ͭ·͚ ͊ͤ͊͟͡ ( YB )

 
ʈʠʩʫʥʦʢ 2 ɺʪʦʨʘʷ ʯʘʩʪʴ ʧʨʦʪʦʢʦʣʘ ɼʠʬʬʠ-ʍʝʣʣʤʘʥʘ 

 

3) ʇʝʨʝʜʘʚ ʜʨʫʛ ʜʨʫʛʫ ʩʚʦʠ ʦʪʢʨʳʪʳʝ ʢʣʶʯʠ 

ʘʙʦʥʝʥʪʳ ɸ ʠ ɺ, ʚʳʯʠʩʣʷʶʪ ʩʚʦʡ ʩʝʢʨʝʪʥʳʡ ʢʣʶʯ 

ʧʦ ʬʦʨʤʫʣʘʤ: 

mod

mod

A

B

X

A B

X

B A

K Y p

K Y p

=

=
 (3) 

ʛʜʝ AK  - ʦʙʱʠʡ ʩʝʢʨʝʪʥʳʡ ʢʣʶʯ, ʢʦʪʦʨʳʡ 

ʚʳʯʠʩʣʠʣ ɸʙʦʥʝʥʪ ɸ 

BK  - ʦʙʱʠʡ ʩʝʢʨʝʪʥʳʡ ʢʣʶʯ, ʢʦʪʦʨʳʡ ʚʳ-

ʯʠʩʣʠʣ ɸʙʦʥʝʥʪ ɺ 

AY - ʦʙʱʝʠʟʚʝʩʪʥʦʝ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʚʳʯʠʩʣʠʣ 

ɸʙʦʥʝʥʪ ɸ 

BY - ʦʙʱʝʠʟʚʝʩʪʥʦʝ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʚʳʯʠʩʣʠʣ 

ɸʙʦʥʝʥʪ ɺ 
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Aʍ - ʧʨʠʚʘʪʥʦʝ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʩʛʝʥʝʨʠʨʦʚʘʣ 

ɸʙʦʥʝʥʪ ɸ 

Bʍ - ʧʨʠʚʘʪʥʦʝ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʩʛʝʥʝʨʠʨʦʚʘʣ 

ɸʙʦʥʝʥʪ B 

p  ï ʩʣʫʯʘʡʥʦʝ ʧʨʦʩʪʦʝ ʯʠʩʣʦ 

ʇʨʠ ʵʪʦʤ ʢʣʶʯʠ AK ʠ BK ʙʫʜʫʪ ʨʘʚʥʳ, ʪʘʢ 

ʢʘʢ: 

mod ( ) mod

mod ( ) mod

A B A

B A B

X X X

A B

X X X

B A

K Y p g p

K Y p g p

= =

= =
 (4) 

ʛʜʝ AK  - ʦʙʱʠʡ ʩʝʢʨʝʪʥʳʡ ʢʣʶʯ, ʢʦʪʦʨʳʡ 

ʚʳʯʠʩʣʠʣ ɸʙʦʥʝʥʪ ɸ 

BK  - ʦʙʱʠʡ ʩʝʢʨʝʪʥʳʡ ʢʣʶʯ, ʢʦʪʦʨʳʡ ʚʳ-

ʯʠʩʣʠʣ ɸʙʦʥʝʥʪ ɺ 

AY - ʦʙʱʝʠʟʚʝʩʪʥʦʝ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʚʳʯʠʩʣʠʣ 

ɸʙʦʥʝʥʪ ɸ 

BY - ʦʙʱʝʠʟʚʝʩʪʥʦʝ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʚʳʯʠʩʣʠʣ 

ɸʙʦʥʝʥʪ ɺ 

Aʍ - ʧʨʠʚʘʪʥʦʝ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʩʛʝʥʝʨʠʨʦʚʘʣ 

ɸʙʦʥʝʥʪ ɸ 

Bʍ - ʧʨʠʚʘʪʥʦʝ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʩʛʝʥʝʨʠʨʦʚʘʣ 

ɸʙʦʥʝʥʪ ɺ 

g  ï ʚʳʯʠʩʣʝʥʥʦʝ ʧʦ ʬʦʨʤʫʣʝ (1) 

p  ï ʩʣʫʯʘʡʥʦʝ ʧʨʦʩʪʦʝ ʯʠʩʣʦ. 

ˢ͔͋ͦͤͤͭ ˢ
p, g, XA, YA, YB

ZAB

ˢ͔͋ͦͤͤͭ ˤ
P, g, XB, YB, YA

ZBA

˽͙͍͙ͪͦͭͤ͟ ˩
P, g, YA, YB

ʆʪʢʨʳʪʳʡ ʢʘʥʘʣ

 
ʈʠʩʫʥʦʢ 3 - ʊʨʝʪʴʷ ʯʘʩʪʴ ʧʨʦʪʦʢʦʣʘ ɼʠʬʬʠ-ʍʝʣʣʤʘʥʘ 

 

ɸʪʘʢʘ ʥʘ ʧʨʦʪʦʢʦʣ ɼʠʬʬʠ-ʍʝʣʣʤʘʥʘ 

ʀʤʝʝʪʩʷ ʜʚʘ ʘʙʦʥʝʥʪʘ ɸ ʠ ɺ, ʢʦʪʦʨʳʝ ʩ ʧʦʤʦ-

ʱʴ ʁʧʨʦʪʦʢʦʣʘ ɼʠʬʬʠ-ʍʝʣʣʤʘʥʘ ʫʩʪʘʥʦʚʠʪʴ ʦʙ-

ʱʠʡ ʩʝʢʨʝʪʥʳʡ ʢʣʶʯ. ʊʘʢ ʞʝ ʝʩʪʴ ʟʣʦʫʤʳʰʣʝʥʥʠʢ, 

ʢʦʪʦʨʳʡ ʭʦʯʝʪ ʧʦʣʫʯʠʪʴ ʵʪʦʪ ʩʝʢʨʝʪʥʳʡ ʢʣʶʯ. ɺ 

ʜʘʥʥʦʤ ʧʫʥʢʪʝ ʨʘʩʩʤʦʪʨʠʤ ʫʷʟʚʠʤʦʩʪʴ ʧʨʦʪʦʢʦʣʘ. 

ɼʣʷ ʥʘʯʘʣʘ ʘʙʦʥʝʥʪ ɸ, ʢʘʢ ʦʙʳʯʥʦ ʛʝʥʝʨʠʨʫʝʪ 

ʧʘʨʘʤʝʪʨʳ p ʠ g. ɼʘʣʝʝ ʦʙʘ ʚʳʙʠʨʘʶʪ ʩʚʦʠ ʩʝʢʨʝʪ-

ʥʳʝ ʯʠʩʣʘ AX  ʠ BX  ʠ ʚʳʯʠʩʣʷʶʪ ʩʚʦʠ ʦʪʢʨʳʪʳʝ 

ʢʣʶʯʠ ,A BY Y  ʧʦ ʬʦʨʤʫʣʝ (2). ɿʣʦʫʤʳʰʣʝʥʥʠʢ, 

ʟʥʘʷ ʧʘʨʘʤʝʪʨʳ p ʠ g, ʚʳʙʠʨʘʝʪ ʪʦʯʥʦ ʪʘʢ ʞʝ ʩʚʦʸ 

ʩʝʢʨʝʪʥʦʝ ʥʘʪʫʨʘʣʴʥʦʝ ʯʠʩʣʦ ɽX ʠ ʚʳʯʠʩʣʷʝʪ 

ʩʚʦʡ ʦʪʢʨʳʪʳʡ ʢʣʶʯ modɽX

ɽY g p= . ʇʨʠ ʦʪ-

ʧʨʘʚʢʝ ʦʪ ʘʙʦʥʝʥʪʘ ɸ ʦʪʢʨʳʪʦʛʦ ʢʣʶʯʘ AY ʘʙʦʥʝʥʪʫ 

ɺ, ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʝʛʦ ʧʝʨʝʭʚʘʪʳʚʘʝʪ ʠ ʟʘʤʝʥʷʝʪ 

ʝʛʦ ʩʚʦʠʤ ʦʪʢʨʳʪʳʤ ʢʣʶʯʦʤ ɽY ʠ ʦʪʧʨʘʚʣʷʝʪ ʘʙʦ-

ʥʝʥʪʫ ɺ. ɸʙʦʥʝʥʪ ɺ, ʜʫʤʘʷ, ʯʪʦ ʢʣʶʯ ʧʨʠʰʝʣ ʦʪ 

ʘʙʦʥʝʥʪʘ ɸ, ʦʪʧʨʘʚʣʷʝʪ ʝʤʫ ʚ ʦʪʚʝʪ ʩʚʦʡ ʦʪʢʨʳʪʳʡ 

ʢʣʶʯ ɺY . ʇʦ ʧʫʪʠ ʦʥ ʩʥʦʚʘ ʧʦʧʘʜʘʝʪ ʟʣʦʫʤʳʰʣʝʥ-

ʥʠʢʫ, ʠ ʦʥ ʪʘʢ ʞʝ ʟʘʤʝʥʷʝʪ ʝʛʦ ʥʘ ʩʚʦʡ. ɿʘʪʝʤ ʘʙʦ-

ʥʝʥʪ ɸ ʚʳʯʠʩʣʷʝʪ ʟʥʘʯʝʥʠʝ ʦʙʱʝʛʦ ʩʝʢʨʝʪʥʦʛʦ 

ʢʣʶʯʘ, ʥʦ ʫʞʝ ʥʝ ʩ ʘʙʦʥʝʥʪʦʤ ɺ, ʘ ʩʦ ʟʣʦʫʤʳʰʣʝʥ-

ʥʠʢʦʤ (ʥʝ ʟʥʘʷ ʵʪʦʛʦ), ʠ ʘʙʦʥʝʥʪ ɺ ʧʨʦʚʦʜʠʪ ʪʫ ʞʝ 

ʧʨʦʮʝʜʫʨʫ. ʊʝʤ ʚʨʝʤʝʥʝʤ ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʪʦʞʝ 

ʚʳʯʠʩʣʷʝʪ ʦʙʘ ʩʝʢʨʝʪʥʳʭ ʢʣʶʯʘ (ʩ ʘʙʦʥʝʥʪʦʤ ɸ ʠ ʩ 

ʘʙʦʥʝʥʪʦʤ ɺ). 

ɺ ʠʪʦʛʝ, ʜʘʥʥʘʷ ʘʪʘʢʘ ʥʘ ʧʨʦʪʦʢʦʣ ɼʠʬʬʠ-

ʍʝʣʣʤʘʥʘ ʧʦʟʚʦʣʷʝʪ ʟʣʦʫʤʳʰʣʝʥʥʠʢʫ ʥʝ ʪʦʣʴʢʦ 

ʧʦʣʥʦʩʪʴʶ ʧʨʦʩʣʫʰʠʚʘʪʴ ʢʘʥʘʣ, ʥʦ ʪʘʢ ʞʝ ʟʘʤʝʥʷʪʴ 

ʩʦʦʙʱʝʥʠʷ. 
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TRANSPARENT DATA ENCRYPTION FROM  BUSINESS 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʰʠʬʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ñʥʘ ʣʝʪʫò. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠ-

ʩʪʝʤʘʤ ʧʨʦʟʨʘʯʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ, ʘ ʪʘʢ ʞʝ ʨʘʩʩʤʦʪʨʝʥ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʜʘʥʥʳʭ ʩʠʩʪʝʤ. ɸʢʪʫʘʣʴʥʦʩʪʴ 

ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʦʙʫʩʣʦʚʣʝʥʘ ʜʦʩʪʘʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʟʘʱʠʪʳ ʜʘʥʥʳʭ ʚ ʢʦʤʧʘʥʠʠ, ʯʪʦ ʚ ʥʘʰʝ ʚʨʝʤʷ ʚʝʩʴʤʘ 

ʧʨʦʙʣʝʤʘʪʠʯʥʦ. ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʨʦʟʨʘʯʥʦʛʦ h ʠʬʨʦʚʘʥʠʷ ʩʦ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʙʠʟʥʝʩʘ. 

Abstract 

This article discusses data encryption on the fly. The requirements for transparent encryption systems are 

analyzed, and the principle of operation of these systems is also considered. The relevance of this method is due 

to a sufficient level of data protection in the company, which in our time is very problematic. The scientific novelty 

is the consideration of transparent encryption from a business perspective. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: h ʠʬʨʦʚʘʥʠʝ ʜʘʥʥʳʭ, ʢʨʠʧʪʦʩʪʦʡʢʦʩʪʴ, ʧʨʦʟʨʘʯʥʦʝ h ʠʬʨʦʚʘʥʠʝ, ʙʠʟʥʝʩ, ʬʘʡʣʦʚʘʷ 
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ʇʨʦʟʨʘʯʥʦʝ ʰʠʬʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʩʦ ʩʪʦ-

ʨʦʥʳ ʙʠʟʥʝʩʘ 

ʉʠʩʪʝʤʳ ʧʨʦʟʨʘʯʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ ʜʠʩʢʦʚ ʷʚ-

ʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʤ ʥʘʫʢʦʝʤ-

ʢʠʤ ʧʨʦʜʫʢʪʦʤ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ 

ʧʦ ʩʠʣʘʤ ʜʦʩʪʘʪʦʯʥʦ ʫʟʢʦʤʫ ʢʨʫʛʫ ʢʦʤʧʘʥʠʡ. ʅʦ 

ʩʚʦʶ ʙʘʟʦʚʫʶ ʬʫʥʢʮʠʶ ï ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʨʠʩʢʘ 

ʫʪʝʯʢʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ï ʦʥʠ ʚʳ-

ʧʦʣʥʷʶʪ ʥʝʧʣʦʭʦ. ɹʠʟʥʝʩ ʚʳʥʫʞʜʝʥ ʩʪʘʙʠʣʴʥʦ ʧʦ-

ʥʠʞʘʪʴ ʫʨʦʚʝʥʴ ʨʠʩʢʘ ʫʪʝʯʢʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ.  

ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʜʝʰʸʚʳʡ 

ʩʧʦʩʦʙ ï ʵʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤ ʧʨʦʟʨʘʯʥʦʛʦ 

ʰʠʬʨʦʚʘʥʠʷ. ʆʩʥʦʚʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ ʧʨʦʟʨʘʯʥʦʛʦ 

ʰʠʬʨʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʪ ʧʦʣʴʟʦʚʘ-

ʪʝʣʷ ʥʝ ʪʨʝʙʫʝʪʩʷ ʥʠʢʘʢʦʛʦ ʫʯʘʩʪʠʷ ʚ ʧʨʦʮʝʩʩʘʭ, ʚʩʝ 

ʦʥʠ ʧʨʦʠʩʭʦʜʷʪ ʚ ʬʦʥʦʚʦʤ ʨʝʞʠʤʝ çʥʘ ʣʝʪʫè. ʉʠ-

ʩʪʝʤʳ ʧʨʦʟʨʘʯʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʥʘ ʨʳʥʢʝ, ʠʤʝʶʪ, ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʤʥʦʛʦ ʦʙʱʝʛʦ: 

ʚʝʜʴ ʚʩʝ ʦʥʠ ʨʝʰʘʶʪ ʦʜʥʫ ʠ ʪʫ ʞʝ ʟʘʜʘʯʫ. ʅʦ ʫ ʙʠʟ-

ʥʝʩʘ ʚʩʝʛʜʘ ʝʩʪʴ ʩʚʦʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʩʧʠʩʦʢ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʠʟ 

ʥʠʭ. (ʪʘʙ.1) 
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ʊʘʙʣʠʮʘ 1 

ʊʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʩʠʩʪʝʤʘʤ ʧʨʦʟʨʘʯʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ 

 ̄ʆʧʠʩʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ 

1 ʉʪʦʡʢʦʩʪʴ ʰʠʬʨʦʚʘʥʠʷ 

ʉʪʦʡʢʦʩʪʴ ʟʘʱʠʪʳ ʜʦʣʞʥʘ ʙʳʪʴ ʪʘʢʦʡ, ʯʪʦʙʳ ʩʝʢʨʝʪʥʦʩʪʴ ʥʝ ʥʘʨʫ-

ʰʘʣʘʩʴ ʜʘʞʝ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʟʣʦʫʤʳʰʣʝʥʥʠʢʫ ʩʪʘʥʦʚʠʪʩʷ ʠʟʚʝ-

ʩʪʝʥ ʤʝʪʦʜ ʰʠʬʨʦʚʘʥʠʷ 

2 
ʅʘʜʸʞʥʦʩʪʴ ʘʣʛʦʨʠʪʤʦʚ 

ʰʠʬʨʦʚʘʥʠʷ 

ʀʩʧʦʣʴʟʫʝʤʳʡ ʘʣʛʦʨʠʪʤ ʰʠʬʨʦʚʘʥʠʷ ʥʝ ʜʦʣʞʝʥ ʠʤʝʪʴ ʩʣʘʙʳʭ ʤʝʩʪ, 

ʢʦʪʦʨʳʤʠ ʤʦʛʣʠ ʙ  rʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʨʠʧʪʦʘʥʘʣʠʪʠʢʠ 

3 
ɹʝʟʦʧʘʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʣʶʯʝʡ 

ʂʣʶʯ ʰʠʬʨʦʚʘʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝʜʦʩʪʫʧʝʥ ʜʣʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ. 

ʅʝʩʦʙʣʶʜʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʙʝʟʦʧʘʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʣʶʯʝʡ ʰʠʬ-

ʨʦʚʘʥʠʷ ʤʦʞʝʪ ʧʦʩʪʘʚʠʪʴ ʧʦʜ ʫʛʨʦʟʫ ʟʘʱʠʱʝʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ, 

ʜʘʞʝ ʧʨʠ ʪʦʤ, ʯʪʦ ʚ ʩʠʩʪʝʤʝ ʙʫʜʫʪ ʨʝʘʣʠʟʦʚʘʥʳ ʩʘʤʳʝ ʢʨʠʧʪʦʩʪʦʡ-

ʢʠʝ ʘʣʛʦʨʠʪʤʳ 

4 
çʇʨʦʟʨʘʯʥʦʩʪʴè ʰʠʬʨʦʚʘ-

ʥʠʷ 

ʐʠʬʨʦʚʘʥʠʝ ʜʦʣʞʥʦ ʧʨʦʠʩʭʦʜʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦ çʧʨʦʟʨʘʯʥʦè ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ï ʦʥ ʥʝ ʟʘʤʝʯʘʝʪ ʧʨʦʮʝʩʩʘ ʟʘʰʠʬʨʦʚʘʥʠʷ ʠ ʨʘʩʰʠʬʨʦ-

ʚʘʥʠʷ ʜʘʥʥʳʭ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ 

5 ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʦʰʠʙʢʘʤ 
ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʫʩʪʦʡʯʠʚʘ ʢ ʩʣʫʯʘʡʥʳʤ ʦʰʠʙʢʘʤ 

ʠ ʥʝʧʨʘʚʠʣʴʥʳʤ ʜʝʡʩʪʚʠʷʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

6 
ʄʥʦʛʦʬʘʢʪʦʨʥʘʷ ʘʫʪʝʥʪʠ-

ʬʠʢʘʮʠʷ 

ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʚʝʨʢʠ ʧʨʘʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ ʜʦʩʪʫʧ ʢ ʟʘʱʠʱʘʝʤʳʤ 

ʜʘʥʥʳʤ ʜʦʣʞʥʦ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ ʥʘ ʦʩʥʦʚʝ ʩʨʝʜʩʪʚ ʤʥʦʛʦʬʘʢʪʦʨ-

ʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ 

7 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʬʫʥʢʮʠʦ-

ʥʘʣ ʜʣʷ ʨʘʙʦʪʳ ʚ ʯʨʝʟʚʳ-

ʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ 

ɺ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʢʦʛʜʘ ʩʪʘʥʦʚʠʪʩʷ ʠʟʚʝʩʪʥʦ ʦ ʧʦʧʳʪʢʝ 

ʬʠʟʠʯʝʩʢʦʛʦ ʜʦʩʪʫʧʘ ʠʣʠ ʧʦʧʳʪʢʝ ʠʟʲʷʪʠʷ ʩʝʨʚʝʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʢʨʘʡʥʝ ʧʦʣʝʟʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʟʘʱʠʪʳ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʵʢʩʪʨʝʥʥʦʛʦ ʧʨʝʢʨʘʱʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ 

8 ɿʘʱʠʪʘ ʦʪ ʠʥʩʘʡʜʝʨʦʚ 

ɺʩʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʷ ʩʠʩʪʝʤʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ ʠ 

ʪʝʭʥʠʯʝʩʢʠʡ ʧʝʨʩʦʥʘʣ, ʜʦʣʞʥʳ ʠʤʝʪʴ ʜʦʩʪʫʧ ʢ ʬʠʟʠʯʝʩʢʦʡ ʬʘʡʣʦʚʦʡ 

ʩʠʩʪʝʤʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʨʘʤʢʘʭ ʩʚʦʠʭ ʧʦʣʥʦʤʦʯʠʡ, ʧʨʦʧʠʩʘʥʥʳʭ ʚ 

ʀɹ-ʧʦʣʠʪʠʢʘʭ ʢʦʤʧʘʥʠʠ 

 

ʇʝʨʚʳʝ ʜʚʘ ʧʫʥʢʪʘ, ʢʘʩʘʶʱʠʝʩʷ ʥʘʜʝʞʥʦʩʪʠ ʠ 

ʩʪʦʡʢʦʩʪʠ ʘʣʛʦʨʠʪʤʦʚ ʰʠʬʨʦʚʘʥʠʷ, ʪʨʝʙʫʶʪ ʦʪ ʧʦ-

ʩʪʘʚʱʠʢʦʚ ʩʣʫʞʙʳ ʢʨʠʧʪʦʛʨʘʬʠʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʠʭ 

ʧʨʦʜʫʢʪʦʚ ʪʨʝʙʦʚʘʥʠʷʤ ʨʝʛʫʣʷʪʦʨʦʚ. ɺ ʈʌ ʵʪʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ɻʆʉʊ 28147Ȥ89 ʩ ʜʣʠʥʦʡ ʢʣʶʯʘ 256 

ʙʠʪ ʚ ʨʝʰʝʥʠʷʭ ʦʪ ʢʨʠʧʪʦʧʨʦʚʘʡʜʝʨʦʚ, ʠʤʝʶʱʠʭ 

ʣʠʮʝʥʟʠʶ ʌʉɹ ʈʦʩʩʠʠ. 

ʉʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ, ʦʪ ʢʦʪʦʨʦʡ ʥʝ ʩʧʘʩʝʪ ʢʨʠʧ-

ʪʦʛʨʘʬʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʝʭʥʠʯʝʩʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ 

ʠ ʩʠʩʪʝʤʥʳʝ ʘʜʤʠʥʠʩʪʨʘʪʦʨʳ ʢʦʤʧʘʥʠʠ. ʅʦ ʧʨʠ 

ʚʩʝʤ ʧʨʠ ʵʪʦʤ ʦʥʠ, ʚ ʩʠʣʫ ʩʚʦʠʭ ʜʦʣʞʥʳʭ ʦʙʷʟʘʥ-

ʥʦʩʪʝʡ, ʦʙʷʟʘʥʳ ʩʣʝʜʠʪʴ ʟʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴʶ 

ʩʠʩʪʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘ ʢʘʞʜʦʤ 

ʢʦʤʧʴʶʪʝʨʝ. ɺ ʫʩʣʦʚʠʷʭ ʪʝʢʫʱʝʡ ʥʝʧʨʦʩʪʦʡ ɻ ʢʦʥʦ-

ʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʫ ʨʷʜʘ ʩʦʪʨʫʜʥʠʢʦʚ, ʚʦʟʥʠʢʘʝʪ 

ʞʝʣʘʥʠʝ ʩʢʦʧʠʨʦʚʘʪʴ ʢʦʨʧʦʨʘʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ 

ʜʣʷ ʝʝ ʧʨʦʜʘʞʠ ʥʘ ʯʝʨʥʦʤ ʨʳʥʢʝ. ɸ ʟʥʘʯʠʪ, ʚʳʙʠ-

ʨʘʝʤʘʷ ʩʠʩʪʝʤʘ ʧʨʦʟʨʘʯʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ ʧʨʦʩʪʦ 

ʦʙʷʟʘʥʘ ʠʤʝʪʴ ʤʝʭʘʥʠʟʤʳ, ʨʝʘʣʠʟʫʶʱʠʝ ʢʦʤʧʣʝʢʩ 

ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʟʘʱʠʪʝ ʦʪ ʩʠʩʪʝʤʥʦʛʦ ʘʜʤʠʥʠʩʪʨʘ-

ʪʦʨʘ, ʯʪʦ ʥʘʰʣʦ ʩʚʦʝ ʤʝʩʪʦ ʚ ʩʧʠʩʢʝ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʨʝʰʝʥʠʶ. 

ɺʠʨʪʫʘʣʴʥʘʷ ʬʘʡʣʦʚʘʷ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʚʘʞ-

ʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʟʘʱʠʪʳ. 

ʊʘʢ ʢʘʢʦʡ ʞʝ ʤʝʭʘʥʠʟʤ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʣʫʯʰʠʭ 

ʚ ʩʚʦʝʤ ʢʣʘʩʩʝ ʩʠʩʪʝʤ ʧʨʦʟʨʘʯʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʨʝʘʣʠʟʦʚʘʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʪʨʝʙʦ-

ʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚʳʰʝ. ʅʘ ʧʨʘʢʪʠʢʝ ʦʥ ʚʳʨʘ-

ʞʘʝʪʩʷ ʧʨʦʩʪʦʡ ʬʦʨʤʫʣʦʡ: ʬʘʡʣ ʜʣʷ ʚʣʘʜʝʣʴʮʘ ʠʥ-

ʬʦʨʤʘʮʠʠ ʜʦʩʪʫʧʝʥ ʚ ʨʘʩʰʠʬʨʦʚʘʥʥʦʤ ʚʠʜʝ, ʘ ʜʣʷ 

ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ï ʪʦʣʴʢʦ ʚ ʟʘʰʠʬʨʦʚʘʥʥʦʤ ʚʠʜʝ ʙʝʟ 

ʜʦʩʪʫʧʘ ʢ ʢʣʶʯʘʤ. ʉʧʝʮʠʘʣʠʩʪʳ ʥʘʟʳʚʘʶʪ ʵʪʦʪ 

ʬʫʥʢʮʠʦʥʘʣ çʦʜʥʦʚʨʝʤʝʥʥʦʩʪʴʶ ʜʦʩʪʫʧʘè. ʅʦ ʝʩʣʠ 

ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʫʩʪʘʥʦʚʣʝʥʘ ʆʉ 

Windows, ʯʪʦ ʚ ʈʌ ʧʨʘʢʪʠʯʝʩʢʠ ʩʪʘʣʦ ʢʦʨʧʦʨʘʪʠʚ-

ʥʳʤ ʩʪʘʥʜʘʨʪʦʤ, ʪʦ ʜʦʩʪʠʞʝʥʠʝ çʦʜʥʦʚʨʝʤʝʥʥʦʩʪʠ 

ʜʦʩʪʫʧʘè ï ʟʘʜʘʯʘ ʥʝ ʠʟ ʧʨʦʩʪʳʭ. ɺʠʥʦʡ ʪʦʤʫ ʵʬ-

ʬʝʢʪ ʢʦʛʝʨʝʥʪʥʦʩʪʠ Windows: ʬʘʡʣ ʚ ʥʝʡ ʤʦʞʝʪ 

ʠʤʝʪʴ ʩʚʦʠ ʢʦʧʠʠ, ʧʦʤʠʤʦ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ, ʚ ʤʝ-

ʥʝʜʞʝʨʝ ʧʘʤʷʪʠ ʠʣʠ ʢʵʰʝ. ʇʦʵʪʦʤʫ ʧʨʠʭʦʜʠʪʩʷ ʨʝ-

ʰʘʪʴ ʠ ʧʨʦʙʣʝʤʫ çʦʜʥʦʚʨʝʤʝʥʥʦʩʪʠ ʩʫʱʝʩʪʚʦʚʘ-

ʥʠʷè ʬʘʡʣʦʚè.  

ɸ ʧʨʦʙʣʝʤʘ ʨʝʰʘʝʪʩʷ ʦʨʠʛʠʥʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ 

ʧʨʠ ʧʦʤʦʱʠ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ çʚʠʨʪʫʘʣʴʥʦʡ ʬʘʡ-

ʣʦʚʦʡ ʩʠʩʪʝʤʳè (ɺʌʉ) ʠ ʬʠʣʴʪʨʘ ʜʨʘʡʚʝʨʘ ʬʘʡʣʦ-

ʚʳʭ ʩʠʩʪʝʤ (ʨʠʩ. 1). 
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ʈʠʩ 1. ɺʠʨʪʫʘʣʴʥʘʷ ʬʘʡʣʦʚʘʷ ʩʠʩʪʝʤʘ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʩʭʝʤʳ, ʜʠʩʧʝʪʯʝʨ ʢʵʰʘ çʩʯʠ-

ʪʘʝʪè, ʯʪʦ ʨʘʙʦʪʘʝʪ ʩ ʜʚʫʤʷ ʨʘʟʥʳʤʠ ʬʘʡʣʘʤʠ. ɼʣʷ 

ʵʪʦʛʦ ɺʌʉ ʬʦʨʤʠʨʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʘʨʥʫʶ 

ʩʪʨʫʢʪʫʨʫ ʦʧʠʩʘʪʝʣʝʡ ʬʘʡʣʦʚ. ʉʧʝʮʠʘʣʴʥʳʡ ʜʨʘʡ-

ʚʝʨ ʬʘʡʣʦʚʳʭ ʩʠʩʪʝʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʪʦʷʥʥʦʝ ʦʙ-

ʥʦʚʣʝʥʠʝ ʟʘʰʠʬʨʦʚʘʥʥʦʛʦ ʬʘʡʣʘ ʚ ʨʝʘʣʴʥʦʡ ʬʘʡ-

ʣʦʚʦʡ ʩʠʩʪʝʤʝ, ʚʩʣʝʜ ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʝʛʦ ʥʝʟʘʰʠʬ-

ʨʦʚʘʥʥʦʡ ʢʦʧʠʠ ʚ ɺʌʉ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʜʠʩʢʝ ʜʘʥʥʳʝ ʚʩʝʛʜʘ ʟʘʰʠʬʨʦʚʘʥʳ. 

ɼʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʬʘʡʣʘʤ ʜʨʘʡʚʝʨ 

ʬʘʡʣʦʚʳʭ ʩʠʩʪʝʤ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʢ ʟʘʱʠʱʝʥʥʳʤ 

ʨʝʩʫʨʩʘʤ ʟʘʛʨʫʞʘʝʪ ʚ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ ʢʣʶʯʠ 

ʰʠʬʨʦʚʘʥʠʷ. ʉʘʤʘ ʞʝ ʢʣʶʯʝʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʟʘʱʠ-

ʱʝʥʘ ʢʣʶʯʝʚʦʡ ʧʘʨʦʡ ʩʝʨʪʠʬʠʢʘʪʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ 

ʭʨʘʥʠʪʩʷ ʚ ʢʨʠʧʪʦʭʨʘʥʠʣʠʱʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʚʪʦʨʠ-

ʟʦʚʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʠʜʠʪ ʦʜʥʫ ʬʘʡʣʦʚʫʶ ʩʠ-

ʩʪʝʤʫ, ʚʠʨʪʫʘʣʴʥʫʶ ʩ ʨʘʩʰʠʬʨʦʚʘʥʥʳʤʠ ʬʘʡʣʘʤʠ, 

ʘ ʥʝʘʚʪʦʨʠʟʦʚʘʥʥʳʝ ʚ ʪʦ ʞʝ ʩʘʤʦʝ ʚʨʝʤʷ ʙʫʜʫʪ ʚʠ-

ʜʝʪʴ ʬʠʟʠʯʝʩʢʫʶ (ʨʝʘʣʴʥʫʶ) ʬʘʡʣʦʚʫʶ ʩʠʩʪʝʤʫ, 

ʛʜʝ ʠʤʝʥʘ ʠ ʩʦʜʝʨʞʠʤʦʝ ʬʘʡʣʦʚ ʟʘʰʠʬʨʦʚʘʥʳ. 

ɹʝʟ ʤʥʦʛʦʬʘʢʪʦʨʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʨʠʩʢʠ ʥʝ 

ʩʥʠʟʠʪʴ 

ɼʣʷ ʤʥʦʛʦʬʘʢʪʦʨʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦ-

ʚʘʪʝʣʝʡ ʜʣʷ ʟʘʛʨʫʟʢʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʜʣʷ 

ʜʦʩʪʫʧʘ ʢ ʟʘʰʠʬʨʦʚʘʥʥʳʤ ʜʘʥʥʳʤ ʦʙʳʯʥʦ ʧʨʠʤʝ-

ʥʷʶʪ ʪʦʢʝʥ ʠʣʠ ʩʤʘʨʪ-ʢʘʨʪʫ ï ʫʩʪʨʦʡʩʪʚʦ, ʥʘ ʢʦʪʦ-

ʨʳʭ ʭʨʘʥʠʪʩʷ ʩʝʨʪʠʬʠʢʘʪ ʦʪʢʨʳʪʦʛʦ ʢʣʶʯʘ ʵʪʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʝʤʫ ʟʘʢʨʳʪʳʡ 

ʢʣʶʯ. 

ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʭʨʘ-

ʥʝʥʠʷ ʢʣʶʯʝʡ ʰʠʬʨʦʚʘʥʠʷ ʟʘʱʠʱʘʝʪ ʦʪ ʧʦʪʝʨʠ 

ʵʪʠʭ ʢʣʶʯʝʡ Ȥ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʟʘʱʠʱʝʥʥʦʤ ʩʝʨ-

ʚʝʨʝ ʠ ʧʝʨʝʜʘʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʣʠʰʴ ʧʦ ʤʝʨʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʊʘʢʞʝ ʢʦʤʧʘʥʠʷ ʢʦʥʪʨʦʣʠʨʫʝʪ ʜʦ-

ʩʪʫʧ ʩʦʪʨʫʜʥʠʢʦʚ ʢ ʧʨʠʥʘʜʣʝʞʘʱʠʤ ʠʤ ʜʘʥʥʳʤ ʠ ʚ 

ʣʶʙʦʡ ʤʦʤʝʥʪ ʤʦʞʝʪ ʟʘʧʨʝʪʠʪʴ ʝʛʦ. ʂʨʦʤʝ ʪʦʛʦ, 

ʚʦʟʤʦʞʝʥ ʤʦʥʠʪʦʨʠʥʛ ʩʦʙʳʪʠʡ ʜʦʩʪʫʧʘ ʢ ʟʘʱʠʱʝʥ-

ʥʳʤ ʜʘʥʥʳʤ, 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʰʠʬʨʦ-

ʚʘʥʠʝ ç ʥʘ ʣʝʪʫè ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʧʪʠʤʘʣʴʥʳʭ 

ʩʧʦʩʦʙʦʚ ʟʘʱʠʪʳ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɺʠʜʠʤʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʜʘʶʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʨʠʩʢʠ ʩʚʷʟʘʥʥʳʝ ʩ 

ʫʪʝʯʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʉʪʦʠʤʦʩʪʴ ʠ ʥʘʫʢʦʸʤʢʦʩʪʴ 

ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʰʠʬʨʦʚʘʥʠʷ, ʚʧʦʣʥʝ ʢʦʤʧʝʥʩʠʨʫ-

ʝʪʩʷ ʥʘʜʸʞʥʦʩʪʴʶ ʠ ʢʨʠʧʪʦʩʪʦʡʢʦʩʪʴʶ. ʕʪʦ ʚʝʩʴʤʘ 

ʚʘʞʥʳʡ ʬʘʢʪʦʨ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʘʰʝ ʚʨʝʤʷ ʠʥʬʦʨʤʘ-

ʮʠʷ ʤʦʞʝʪ ʩʪʦʠʪʴ ʢʫʜʘ ʜʦʨʦʞʝè ʯʝʤ çʞʝʣʝʟʦè ʥʘ 

ʢʦʪʦʨʦʤ ʦʥʘ ʭʨʘʥʠʪʩʷ ʠ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ. 
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RSA PROTOCOL ANALYSIS  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ 4 ʤʦʤʝʥʪʘ: 

1) ʇʨʦʪʦʢʦʣ RSA ʚ ʯʠʩʪʦʤ ʚʠʜʝ (ʛʝʥʝʨʘʮʠʷ ʧʨʦʩʪʳʭ ʯʠʩʝʣ, ʚʳʯʠʩʣʝʥʠʝ ʬʫʥʢʮʠʠ ʕʡʣʝʨʘ, ʦʪʢʨʳʪʦʡ ʠ 

ʟʘʢʨʳʪʦʡ ʵʢʩʧʦʥʝʥʪ, ʘ ʪʘʢʞʝ ʰʠʬʨʦʚʘʥʠʝ ʠ ʨʘʩʰʠʬʨʦʚʘʥʠʝ). 

2) çɸʪʘʢʘ ʍʘʩʪʘʜʘè - ʵʪʦ ʢʨʠʧʪʦʘʥʘʣʠʟ ʧʨʦʪʦʢʦʣʘ RSA, ʥʘ ʢʦʪʦʨʦʤ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʥʦ ʢʘʢ ʧʨʦʚʝ-

ʩʪʠ ʫʩʧʝʰʥʫʶ ʘʪʘʢʫ ʥʘ ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʪʦʢʦʣ RSA. 

3) ʕʣʝʢʪʨʦʥʥʘʷ ʮʠʬʨʦʚʘʷ ʧʦʜʧʠʩʴ (ʕʎʇ) ʥʘ ʧʨʠʤʝʨʝ ʧʨʦʪʦʢʦʣʘ RSA, ʢʦʪʦʨʘʷ ʩʣʫʞʠʪ ʪʘʢʞʝ, ʢʘʢ ʠ 

ʦʙʳʯʥʘʷ ʧʦʜʧʠʩʴ ʩ ʧʝʯʘʪʴʶ. 

4) ʉʝʨʪʠʬʠʢʘʪʳ ʠ ʮʝʥʪʨʳ ʩʝʨʪʠʬʠʢʘʮʠʠ. 

Abstract 

This article describes 4 points: 

1) The RSA Protocol in its pure form (generation of Prime numbers, calculation of the Euler function, open 

and closed exponents, and encryption and decryption). 

2) "Attack Caught" is a cryptanalysis of the RSA Protocol, which clearly shows how to conduct a successful 

attack on a data channel that uses the RSA Protocol. 

3) An Electronic digital signature (EDS) using the example of the RSA Protocol, which serves as well as a 

regular signature with a seal. 

4) Certificates and certification centers.. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʣʶʯ, ʘʙʦʥʝʥʪ, ʩʦʦʙʱʝʥʠʝ, ʩʝʨʪʠʬʠʢʘʪ, ʦʪʢʨʳʪʴ, ʯʠʩʣʦ, ʟʥʘʯʝʥʠʝ, ʬʦʨʤʫʣʘ, 

ʮʝʥʪʨ, ʤʦʜʫʣʴ, ʧʦʜʧʠʩʴ, ʘʪʘʢʘ, ʵʢʩʧʦʥʝʥʪ, ʟʣʦʫʤʳʰʣʝʥʥʠʢ. 

Keywords: key, subscriber, message, certificate, open, number, value, formula, center, module, signature, 

attack, exponent, attacker. 

 

ɸʣʛʦʨʠʪʤ RSA 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʜʘʥʥʦʛʦ ʧʨʦʪʦʢʦʣʘ ʦʩʥʦʚʳʚʘ-

ʝʪʩʷ ʥʘ ʩʣʦʞʥʦʩʪʠ ʬʘʢʪʦʨʠʟʘʮʠʠ ʙʦʣʴʰʠʭ ʯʠʩʝʣ.  

ɼʣʷ ʥʘʯʘʣʘ ʘʙʦʥʝʥʪʫ ɸ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ 

ʧʘʨʫ ï ʦʪʢʨʳʪʳʡ ʠ ʟʘʢʨʳʪʳʡ ʢʣʶʯ. ɼʣʷ ɻ ʪʦʛʦ ʦʥ ʛʝ-

ʥʝʨʠʨʫʝʪ 2 ʩʣʫʯʘʡʥʳʭ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦ-

ʚʳʭ ʧʦ ʨʘʟʤʝʨʫ, ʧʨʦʩʪʳʭ ʯʠʩʣʘ p ʠ q ʠ ʥʘʭʦʜʠʪ ʠʭ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʧʦ ʬʦʨʤʫʣʝ: 

n p q= Ö  (1) 

ʛʜʝ n - ʧʨʦʠʟʚʝʜʝʥʠʝ ʯʠʩʝʣ pʠ q  

p - ʩʣʫʯʘʡʥʦʝ ʧʨʦʩʪʦʝ ʯʠʩʣʦ 

q  - ʩʣʫʯʘʡʥʦʝ ʧʨʦʩʪʦʝ ʯʠʩʣʦ 

ɼʘʣʝʝ ʘʙʦʥʝʥʪ ɸ ʚʳʯʠʩʣʷʝʪ ʬʫʥʢʮʠʶ ʕʡʣʝʨʘ 

ʧʦ ʬʦʨʤʫʣʝ: 

( ) ( 1) ( 1)n p qj = - Ö -  (2) 

ʛʜʝ ( )nj  - ʬʫʥʢʮʠʷ ʕʡʣʝʨʘ 

p - ʩʣʫʯʘʡʥʦʝ ʧʨʦʩʪʦʝ ʯʠʩʣʦ 

q  - ʩʣʫʯʘʡʥʦʝ ʧʨʦʩʪʦʝ ʯʠʩʣʦ 

ɿʘʪʝʤ ʘʙʦʥʝʥʪ ɸ ʚʳʙʠʨʘʝʪ ʟʥʘʯʝʥʠʝ ʦʪʢʨʳʪʦʡ 

ʵʢʩʧʦʥʝʥʪʳ e ʩ 2 ʫʩʣʦʚʠʷʤʠ: 

1) ʆʥʦ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝʯʸʪʥʳʤ ʥʘʪʫʨʘʣʴʥʳʤ 

ʯʠʩʣʦʤ 

2) ʏʪʦʙʳ ʥʝ ʠʤʝʣʦ ʦʙʱʠʭ ʜʝʣʠʪʝʣʝʡ ʩ ( )nj  

ʇʘʨʘ ʟʥʘʯʝʥʠʡ { , }n e  - ʷʚʣʷʝʪʩʷ ʦʪʢʨʳʪʳʤ 

ʢʣʶʯʦʤ ʘʙʦʥʝʥʪʘ ɸ. 

ɿʘʪʝʤ ʘʙʦʥʝʥʪ ɸ ʚʳʩʯʠʪʳʚʘʝʪ ʩʚʦʶ ʟʘʢʨʳʪʫʶ 

ʵʢʩʧʦʥʝʥʪʫ ʧʦ ʬʦʨʤʫʣʝ: 

( ) 1k n
d

e

jÖ +
=  (3) 

ʛʜʝ d  - ʟʘʢʨʳʪʘʷ ʵʢʩʧʦʥʝʥʪʘ 

k - ʥʝʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʥʘʪʫʨʘʣʴʥʦʝ ʯʠʩʣʦ, ʢʦ-

ʪʦʨʦʝ ʧʦʜʙʠʨʘʝʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ d  ʧʦʣʫʯʠ-

ʣʦʩʴ ʮʝʣʳʤ 

( )nj  - ʬʫʥʢʮʠʷ ʕʡʣʝʨʘ 

e - ʦʪʢʨʳʪʘʷ ʵʢʩʧʦʥʝʥʪʘ 
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ʇʘʨʘ ʟʥʘʯʝʥʠʡ { , }n d  - ʷʚʣʷʝʪʩʷ ʟʘʢʨʳʪʳʤ 

ʢʣʶʯʦʤ ʘʙʦʥʝʥʪʘ ɸ. 

ʀ ʪʘʢ, ʘʙʦʥʝʥʪ ɸ ʧʝʨʝʜʘʸʪ ʟʥʘʯʝʥʠʷ ʩʚʦʝʛʦ ʦʪ-

ʢʨʳʪʦʛʦ ʢʣʶʯʘ ʘʙʦʥʝʥʪʫ ɺ. ɸʙʦʥʝʥʪ ɺ, ʧʨʠʥʷʚ ʵʪʠ 

ʟʥʘʯʝʥʠʷ, ʤʦʞʝʪ ʦʪʧʨʘʚʠʪʴ ʘʙʦʥʝʥʪʫ ɺ ʟʘʰʠʬʨʦ-

ʚʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʨʦʯʠʪʘʪʴ 

ʪʦʣʴʢʦ ʭʦʟʷʠʥ ʟʘʢʨʳʪʦʛʦ ʢʣʶʯʘ. 

ʐʠʬʨʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʬʦʨʤʫʣʝ: 

modeʩ m n=   (4) 

ʛʜʝ ʩ - ʟʘʰʠʬʨʦʚʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ 

m- ʠʩʭʦʜʥʦʝ ʩʦʦʙʱʝʥʠʝ, ʢʦʪʦʨʦʝ ʚʧʦʩʣʝʜ-

ʩʪʚʠʠ ʙʫʜʝʪ ʟʘʰʠʬʨʦʚʘʥʦ 

e - ʦʪʢʨʳʪʘʷ ʵʢʩʧʦʥʝʥʪʘ 

n - ʧʨʦʠʟʚʝʜʝʥʠʝ ʯʠʩʝʣ pʠ q  

ʇʦʩʣʝ h ʠʬʨʦʚʘʥʠʷ ʘʙʦʥʝʥʪ ɺ ʧʝʨʝʜʘʸʪ ʟʘʰʠʬ-

ʨʦʚʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʘʙʦʥʝʥʪʫ ɸ, ʢʦʪʦʨʳʡ ʨʘʩʰʠʬ-

ʨʦʚʳʚʘʝʪ ʝʛʦ ʧʦ ʬʦʨʤʫʣʝ: 

moddm c n=   (5) 

m- ʨʘʩʰʠʬʨʦʚʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ 

ʩ - ʟʘʰʠʬʨʦʚʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ 

d  - ʟʘʢʨʳʪʘʷ ʵʢʩʧʦʥʝʥʪʘ 

n - ʧʨʦʠʟʚʝʜʝʥʠʝ ʯʠʩʝʣ pʠ q  

ɸʪʘʢʘ ʍʘʩʪʘʜʘ 

ɸʪʘʢʘ ʍʘʩʪʘʜʘ ï ʵʪʦ ʢʨʠʧʪʦʘʥʘʣʠʟ ʧʨʦʪʦʢʦʣʘ 

RSA ʠ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʝʪ ʢʘʢ ʧʨʦʚʝʩʪʠ ʫʩʧʝʰ-

ʥʫ ʁʘʪʘʢʫ ʥʘ ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʤ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʧʨʦʪʦʢʦʣ RSA. ɺ ʜʘʥʥʦʡ ʘʪʘʢʝ ʥʝ ʥʫʞʥʦ 

ʧʦʜʤʝʥʷʪʴ ʜʘʥʥʳʝ, ʘ ʪʦʣʴʢʦ ʧʨʦʩʣʫʰʠʚʘʪʴ ʢʘʥʘʣ. 

ʋʩʣʦʚʠʷ ʵʪʦʡ ʘʪʘʢʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʤʘʣʳʭ 

ʟʥʘʯʝʥʠʷʭ ʦʪʢʨʳʪʦʡ ʵʢʩʧʦʥʝʥʪʳ e.  

ʊʦ ʝʩʪʴ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʤʝʪʦʜ, ʝʩʣʠ 

ʘʙʦʥʝʥʪʳ ʠʩʧʦʣʴʟʫʶʪ ʤʘʣʳʝ ʟʥʘʯʝʥʠʷ e, ʥʘʧʨʠʤʝʨ 

(3,7,11,13,17). ɿʣʦʫʤʳʰʣʝʥʥʠʢʫ ʜʦʩʪʘʪʦʯʥʦ ʚʳʧʦʣ-

ʥʠʪʴ ʙʫʢʚʘʣʴʥʦ ʦʜʥʦ ʫʩʣʦʚʠʝ, ʠ ʪʦʛʜʘ ʦʥ ʤʦʞʝʪ, 

ʠʤʝʷ ʦʪʢʨʳʪʳʝ ʢʣʶʯʠ ʘʙʦʥʝʥʪʦʚ ʠ ʟʘʰʠʬʨʦʚʘʥʥʳʝ 

ʩʦʦʙʱʝʥʠʷ, ʚʳʯʠʩʣʠʪʴ ʪʦ ʩʘʤʦʝ ʩʝʢʨʝʪʥʦʝ ʩʦʦʙʱʝ-

ʥʠʝ.  

ɿʣʦʫʤʳʰʣʝʥʥʠʢ ʜʦʣʞʝʥ ʩʦʙʨʘʪʴ ʨʘʚʥʦʝ ʧʦ 

ʟʥʘʯʝʥʠʶ e- ʢʦʣʠʯʝʩʪʚʘ ʦʪʢʨʳʪʳʭ ʢʣʶʯʝʡ ʠ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʰʠʬʨʦʪʝʢʩʪʦʚ. 

ʅʘʧʨʠʤʝʨ, ʘʙʦʥʝʥʪ ɸ ʛʝʥʝʨʠʨʫʝʪ ʩʚʦʡ ʦʪʢʨʳ-

ʪʳʡ ʢʣʶʯ { }1927,3 , ʪʦ ʝʩʪʴ ʪʫʪ 3e=  ʠ ʦʪʧʨʘʚ-

ʣʷʝʪ ʝʛʦ ʎʝʥʪʨʫ. ɿʣʦʫʤʳʰʣʝʥʥʠʢ ʧʝʨʝʭʚʘʪʳʚʘʝʪ 

ʩʝʙʝ ʵʪʦʪ ʦʪʢʨʳʪʳʡ ʢʣʶʯ. ʊʝʤ ʩʘʤʳʤ ʎʝʥʪʨ, ʧʦʣʫ-

ʯʠʚ ʦʪʢʨʳʪʳʡ ʢʣʶʯ ʘʙʦʥʝʥʪʘ ɸ, ʰʠʬʨʫʝʪ ʜʣʷ ʥʝʛʦ 

ʩʚʦʸ ʩʝʢʨʝʪʥʦʝ ʩʦʦʙʱʝʥʠʝ, ʧʦʣʫʯʘʝʪ 1666c=  ʠ 

ʦʪʧʨʘʚʣʷʝʪ ʦʙʨʘʪʥʦ ʘʙʦʥʝʥʪʫ ɸ. ɿʣʦʫʤʳʰʣʝʥʥʠʢ 

ʪʘʢ ʞʝ ʧʝʨʝʭʚʘʪʳʚʘʝʪ ʵʪʦ ʟʥʘʯʝʥʠʝ. ɼʘʣʝʝ ɸʙʦʥʝʥʪ 

ɺ ʪʘʢ ʞʝ ʛʝʥʝʨʠʨʫʝʪ ʩʚʦʡ ʦʪʢʨʳʪʳʡ ʢʣʶʯ { }1717,3  

ʠ ʦʪʧʨʘʚʣʷʝʪ ʝʛʦ ʎʝʥʪʨʫ, ʢʦʪʦʨʳʡ ʰʠʬʨʫʝʪ ʪʦʞʝ 

ʩʘʤʦʝ ʩʦʦʙʱʝʥʠʝ, ʧʦʣʫʯʘʝʪ 504c=  ʠ ʦʪʧʨʘʚʣʷʝʪ 

ʦʙʨʘʪʥʦ ɸʙʦʥʝʥʪʫ ɺ. ɸʙʦʥʝʥʪ ʉ ʜʝʣʘʝʪ ʪʦʞʝ ʩʘʤʦʝ 

ï ʛʝʥʝʨʠʨʫʝʪ ʦʪʢʨʳʪʳʡ ʢʣʶʯ { }1711,3 , ʦʪʧʨʘʚʣʷʝʪ 

ʎʝʥʪʨʫ, ʦʪ ʢʦʪʦʨʦʛʦ ʧʦʣʫʯʘʝʪ ʟʘʰʠʬʨʦʚʘʥʥʦʝ ʩʦ-

ʦʙʱʝʥʠʝ. 

ʉʤʳʩʣ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʦ ʚʩʝʭ ʪʨʸʭ 

ʢʣʶʯʘʭ e=3 ʠ ʥʝʦʙʭʦʜʠʤʦ ʚʩʝʛʦ 3 ʵʢʟʝʤʧʣʷʨʘ ʟʘ-

ʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʢʣʶʯʝʡ. 

ɿʥʘʷ ʚʩʸ ɻ ʪʦ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩʝʢʨʝʪʥʦʝ ʩʦʦʙʱʝʥʠʝ, 

ʠʩʧʦʣʴʟʫʷ ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫʣʫ: 

3 modʩ m p=       (6) 

ʛʜʝ ʩ - ʟʘʰʠʬʨʦʚʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ 

m - ʠʩʭʦʜʥʦʝ ʘʪʘʢʫʝʤʦʝ ʩʦʦʙʱʝʥʠʝ 

p  - ʤʦʜʫʣʴ 

ʇʨʠʤʝʥʷʷ ʟʘʤʝʥʫ 3m Z=  ʧʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫʣʫ: 

modʩ Z p=       (7) 

ʛʜʝ ʩ - ʟʘʰʠʬʨʦʚʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ 

Z  - ʟʘʤʝʥʘ ʜʣʷ ʠʩʭʦʜʥʦʛʦ ʩʦʦʙʱʝʥʠʷ m ʚ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʚʳʯʠʩʣʝʥʠʡ 

p  - ʤʦʜʫʣʴ 

ʀ ʜʝʣʘʝʤ ʩʣʝʜʫʶʱʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ: 

1666 mod1927

504 mod1711

1196 mod1717

Z

Z

Z

=

=

=

 

ʅʦ ʜʣʷ ʫʩʧʝʰʥʦʡ ʘʪʘʢʠ ʍʘʩʪʘʜʘ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ ʝʱʝ ʦʜʥʦ ʫʩʣʦʚʠʝ: ʚʩʝ ʤʦʜʫʣʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʦʧʘʨʥʦ ʚʟʘʠʤʥʦʧʨʦʩʪʳ. 

ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʙʫʜʝʪ ʥʘʭʦʞʜʝʥʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚʩʝʭ ʤʦʜʫʣʝʡ: 

1

n

k

k

M A
=

=ä       (8) 

ʛʜʝ M - ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʩʝʭ ʤʦʜʫʣʝʡ 

n - ʢʦʣʠʯʝʩʪʚʦ ʤʦʜʫʣʝʡ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 3n=  

1k=  - ʥʘʯʘʣʦ ʮʠʢʣʘ 

A  - ʤʦʜʫʣʴ 

ɺʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʬʦʨʤʫʣʦʡ (8) ʧʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʝʝ: 
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1 2 3 1927 1711 1717 5661115549M A A A= Ö Ö = Ö Ö = ɿʥʘʷ ʦʙʱʝʝ M ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ iM  ʜʣʷ ʢʘʞʜʦʛʦ 

ʠʟ ʤʦʜʫʣʝʡ ʧʦ ʬʦʨʤʫʣʝ: 

i

i

M
M

A
=       (9) 

ʛʜʝ iM  - ʚʳʯʠʩʣʝʥʥʘʷ ʚʝʣʠʯʠʥʘ ʦʪʥʦʰʝʥʠʝʤ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚʩʝʭ ʤʦʜʫʣʝʡ ʢ ʦʧʨʝʜʝʣʸʥʥʦʤʫ ʤʦʜʫʣʶ 

M  - ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʩʝʭ ʤʦʜʫʣʝʡ 

iA  - ʤʦʜʫʣʴ 

ɺʳʯʠʩʣʷʝʤ ʜʣʷ ʚʩʝʭ M: 

1

2

3

5661115549
2937787

1927

5661115549
3308659

1711

5661115549
3297097

1717

M

M

M

= =

= =

= =

 

ʊʝʧʝʨʴ ʜʣʷ ʢʘʞʜʳʭ ʯʠʩʝʣ M ʥʫʞʥʦ ʥʘʡʪʠ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʦ ʦʙʨʘʪʥʦʝ 
1M -
ʧʦ ʬʦʨʤʫʣʝ: 

( ) 1

1 mod

modp

a b p

a p bj -

= Ö

=
     (10) 

ʛʜʝ a - ʣʶʙʦʝ ʮʝʣʦʯʠʩʣʝʥʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʯʠʩʣʦ 

b  - ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʦ ʦʙʨʘʪʥʦʝ ʯʠʩʣʫ a 

( )nj  - ʬʫʥʢʮʠʷ ʕʡʣʝʨʘ 

p - ʩʣʫʯʘʡʥʦʝ ʧʨʦʩʪʦʝ ʯʠʩʣʦ 

ɺʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʬʦʨʤʫʣʦʡ (10) ʚʳʯʠʩʣʷʝʤ 
1M -
 ʜʣʷ ʚʩʝʭ ʪʨʸʭ ʩʣʫʯʘʝʚ: 

 

1

1

1

2

1

3

536

973

263

M

M

M

-

-

-

=

=

=

 

ɼʘʣʝʝ ʩʯʠʪʘʝʤ ʟʥʘʯʝʥʠʷ ʭ ʜʣʷ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ: 
1

i i i ix M M A-= Ö Ö     (11) 

ʛʜʝ ix  - ʚʳʯʠʩʣʝʥʥʘʷ ʚʝʣʠʯʠʥʘ ʧʨʦʠʟʚʝʜʝʥʠʝʤ iM , 
1

iM -
, iA  

iM  - ʚʳʯʠʩʣʝʥʥʘʷ ʚʝʣʠʯʠʥʘ ʦʪʥʦʰʝʥʠʝʤ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚʩʝʭ ʤʦʜʫʣʝʡ ʢ ʦʧʨʝʜʝʣʸʥʥʦʤʫ ʤʦʜʫʣʶ 

1

iM -
 - ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʦ ʦʙʨʘʪʥʦʝ ʯʠʩʣʫ iM  

iA  - ʤʦʜʫʣʴ 

ɺʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʬʦʨʤʫʣʦʡ (11) ʚʳʯʠʩʣʠʤ ʚʩʝ ʟʥʘʯʝʥʠʷ x  
1

1 1 1 1

1

2 2 2 2

1

3 3 3 3

2623373284112

1622539904328

1037095267156

x M M A

x M M A

x M M A

-

-

-

= Ö Ö =

= Ö Ö =

= Ö Ö =

 

ɼʘʣʝʝ ʥʘʭʦʜʠʤ ʟʥʘʯʝʥʠʝ Z ʧʦ ʬʦʨʤʫʣʝ: 

1

( )mod
n

k

k

Z x M
=

=Ô      (12) 

 

ʛʜʝ Z  - ʟʘʤʝʥʘ ʜʣʷ ʠʩʭʦʜʥʦʛʦ ʩʦʦʙʱʝʥʠʷ m ʚ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʚʳʯʠʩʣʝʥʠʡ 

n - ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ix , ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 3n=  

1k=  - ʥʘʯʘʣʦ ʮʠʢʣʘ 

ɺʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʬʦʨʤʫʣʦʡ (12) ʥʘʭʦʜʠʤ ʟʥʘʯʝʥʠʝ Z : 
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1 2 3( )mod

(2623373284112 1622539904328 1037095267156)mod5661115549

1187648379

Z x x x M

Z

Z

= + +

= + +

=

 

ʅʦ ʪʘʢ ʢʘʢ 3m Z= , ʪʦ 

3

3 1187648379

1059

m Z

m

m

=

=

=

 

 

ɺ ʠʪʦʛʝ ʠʤʝʝʤ ʩʝʢʨʝʪʥʦʝ ʩʦʦʙʱʝʥʠʝ 1059m= . 

 

ʕʣʝʢʪʨʦʥʥʘʷ ʮʠʬʨʦʚʘʷ ʧʦʜʧʠʩʴ ʥʘ ʧʨʠʤʝʨʝ RSA 

ʕʣʝʢʪʨʦʥʥʘʷ ʮʠʬʨʦʚʘʷ ʧʦʜʧʠʩʴ (ʕʎʇ) ʧʦ ʩʫʪʠ ʩʣʫʞʠʪ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʦʙʳʯʥʘʷ ʧʦʜʧʠʩʴ ʩ ʧʝʯʘʪʴʶ. ʉ 

ʧʦʤʦʱʴʶ ʥʝʸ ʨʝʰʘʶʪʩʷ ʩʨʘʟʫ 2 ʧʨʦʙʣʝʤʳ: 

1) ʋʩʪʘʥʦʚʣʝʥʠʝ ʘʚʪʦʨʩʪʚʘ 

2) ʂʦʥʪʨʦʣʴ ʮʝʣʦʩʪʥʦʩʪʠ 

ʅʦ ʕʎʇ ʧʦʧʘʜʘʝʪ ʥʝʤʥʦʛʦ ʚ ʜʨʫʛʫʶ ʢʘʪʝʛʦʨʠʶ ʢʨʠʧʪʦʩʠʩʪʝʤ ʩ ʦʪʢʨʳʪʳʤ ʢʣʶʯʦʤ: 

 

 
ʈʠʩʫʥʦʢ 1 ʂʨʠʧʪʦʩʠʩʪʝʤʘ ʩ ʦʪʢʨʳʪʳʤ ʢʣʶʯʦʤ 

 

ʈʘʟʙʝʨʝʤ ʨʝʞʠʤ ʨʘʙʦʪʳ ʕʎʇ ʥʘ ʧʨʠʤʝʨʝ ʧʨʦ-

ʪʦʢʦʣʘ RSA. 

ʏʪʦʙʳ ʦʪʧʨʘʚʠʪʴ ʟʘʰʠʬʨʦʚʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʩ 

ʕʎʇ ʘʙʦʥʝʥʪ ɸ ʩʦʟʜʘʸʪ ʦʪʢʨʳʪʳʡ ʠ ʟʘʢʨʳʪʳʡ ʢʣʶʯ 

(ʆʧʠʩʘʥʥʳʡ ʚ ʧʫʥʢʪʝ 3.3). ʅʦ ʚ ʘʣʛʦʨʠʪʤʝ ʩ ʕʎʇ 

ʟʘʢʨʳʪʳʡ ʢʣʶʯ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʪʦʡ ʩʘʤʦʡ ʮʠʬʨʦ-

ʚʦʡ ʧʦʜʧʠʩʠ, ʘ ʦʪʢʨʳʪʳʡ ʢʣʶʯ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʧʨʦʚʝʨʢʠ ʵʪʦʡ ʧʦʜʧʠʩʠ. 

ʊʦ ʝʩʪʴ ʩʥʘʯʘʣʘ ʘʙʦʥʝʥʪ A ʰʠʬʨʫʝʪ ʩʚʦʸ ʩʦʦʙ-

ʱʝʥʠʝ m ʩʚʦʠʤ ʟʘʢʨʳʪʳʤ ʢʣʶʯʦʤ d ʧʦ ʬʦʨʤʫʣʝ: 

modds m n=  (13) 

ʛʜʝ s- ʟʘʰʠʬʨʦʚʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʩ ʧʦʤʦʱʴʶ 

ʟʘʢʨʳʪʦʛʦ ʢʣʶʯʘ 

m- ʠʩʭʦʜʥʦʝ ʩʦʦʙʱʝʥʠʝ, ʢʦʪʦʨʦʝ ʚʧʦʩʣʝʜ-

ʩʪʚʠʠ ʙʫʜʝʪ ʟʘʰʠʬʨʦʚʘʥʦ 

d  - ʟʘʢʨʳʪʘʷ ʵʢʩʧʦʥʝʥʪʘ 

n - ʧʨʦʠʟʚʝʜʝʥʠʝ ʯʠʩʝʣ pʠ q  

ɿʘʪʝʤ ʦʪʧʨʘʚʣʷʝʪ ʚʤʝʩʪʝ ʩ ʥʝʟʘʰʠʬʨʦʚʘʥʥʳʤ 

ʩʦʦʙʱʝʥʠʝʤ ʘʙʦʥʝʥʪʫ ɺ, ʢʦʪʦʨʳʡ ʭʦʯʝʪ ʫʜʦʩʪʦʚʝ-

ʨʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʵʪʘ ʧʦʜʧʠʩʴ ʠʤʝʥʥʦ ʘʙʦʥʝʥʪʘ ɸ, ʩ 

ʧʦʤʦʱʴʶ ʦʪʢʨʳʪʦʛʦ ʢʣʶʯʘ ʘʙʦʥʝʥʪʘ ɸ ʠ ʥʝʟʘʰʠʬ-

ʨʦʚʘʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʠ ʜʝʣʘʝʪ ʵʪʦ ʧʦ ʬʦʨʤʫʣʝ: 

modem s n=  (14) 

m- ʨʘʩʰʠʬʨʦʚʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʩ ʧʦʤʦʱʴʶ 

ʦʪʢʨʳʪʦʛʦ ʢʣʶʯʘ 

s- ʟʘʰʠʬʨʦʚʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʟʘ-

ʢʨʳʪʦʛʦ ʢʣʶʯʘ 

e - ʦʪʢʨʳʪʘʷ ʵʢʩʧʦʥʝʥʪʘ 

n  - ʧʨʦʠʟʚʝʜʝʥʠʝ ʯʠʩʝʣ pʠ q  

ɿʥʘʯʝʥʠʝ ʨʘʩʰʠʬʨʦʚʘʥʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬ-

ʨʦʚʦʡ ʧʦʜʧʠʩʠ ʨʘʚʥʦ ʟʥʘʯʝʥʠʶ ʥʝʟʘʰʠʬʨʦʚʘʥʥʦʛʦ 

ʩʦʦʙʱʝʥʠʷ, ʟʥʘʯʠʪ ʧʦʜʧʠʩʴ ʜʝʡʩʪʚʠʪʝʣʴʥʘ ʠ ʧʨʠ-

ʰʣʘ ʠʤʝʥʥʦ ʦʪ ʘʙʦʥʝʥʪʘ ɸ.  

ʉʝʨʪʠʬʠʢʘʪʳ ʠ ʮʝʥʪʨʳ ʩʝʨʪʠʬʠʢʘʮʠʠ 

ʕʣʝʢʪʨʦʥʥʘʷ ʮʠʬʨʦʚʘʷ ʧʦʜʧʠʩʴ ʨʝʰʘʝʪ ʧʨʦ-

ʙʣʝʤʳ ʩ ʘʚʪʦʨʩʪʚʦʤ ʠ ʩ ʮʝʣʦʩʪʥʦʩʪʴʶ ʩʦʦʙʱʝʥʠʡ, 

ʥʦ ʫ ʥʝʸ ʝʩʪʴ ʦʜʠʥ ʩʝʨʴʸʟʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ï ʙʝʟʦʧʘʩ-

ʥʦʩʪʴ ʵʪʦʡ ʩʠʩʪʝʤʳ ʧʘʜʘʝʪ ʧʨʠ ʘʪʘʢʝ çʏʝʣʦʚʝʢ ʧʦ-

ʩʝʨʝʜʠʥʝè. 

ʊʦ ʝʩʪʴ, ʝʩʣʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʚʢʣʠʥʠʪʩʷ ʚ ʢʘ-

ʥʘʣ ʩʚʷʟʠ, ʦʥ ʩʤʦʞʝʪ ʚʟʷʪʴ ʩʦʦʙʱʝʥʠʝ ʦʜʥʦʛʦ ʘʙʦ-

ʥʝʥʪʘ, ʩʦʟʜʘʪʴ ʩʚʦʡ ʢʣʶʯ ʕʎʇ, ʠʟʤʝʥʠʪʴ ʩʦʦʙʱʝ-

ʥʠʝ ʠ ʩ ʧʦʤʦʱʴʶ ʩʚʦʝʛʦ ʟʘʢʨʳʪʦʛʦ ʢʣʶʯʘ ʩʬʦʨʤʠ-

ʨʦʚʘʪʴ ʥʦʚʫʶ ʚʘʣʠʜʥʫʶ ʧʦʜʧʠʩʴ ʜʣʷ ʵʪʦʛʦ 

ʧʦʜʜʝʣʴʥʦʛʦ ʩʦʦʙʱʝʥʠʷ, ʟʘʪʝʤ ʚʩʶ ʵʪʫ ʢʦʥʩʪʨʫʢ-

ʮʠ ʁʦʪʧʨʘʚʠʪʴ ʜʨʫʛʦʤʫ ʘʙʦʥʝʥʪʫ. ɸʙʦʥʝʥʪ, ʧʦʣʫ-

ʯʠʚʰʠʡ ʵʪʦ, ʧʨʠ ʧʨʦʚʝʨʢʝ ʧʦʜʧʠʩʠ, ʥʠʯʝʛʦ ʟʘʤʝʥʳ 
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ʥʝ ʚʳʷʚʠʪ. ʏʪʦʙʳ ʩ ʵʪʠʤ ʙʦʨʦʪʴʩʷ ʙʳʣʠ ʩʦʟʜʘʥʳ 

ʩʝʨʪʠʬʠʢʘʪʳ ʠ ʮʝʥʪʨʳ. 

ʉʝʨʪʠʬʠʢʘʪ ï ʵʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʵʣʝʢʪʨʦʥʥʳʡ 

ʜʦʢʫʤʝʥʪ, ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʠʪʩʷ ʩʣʝʜʫʶʱʘʷ ʠʥ-

ʬʦʨʤʘʮʠʷ: 

1) ʂʦʤʫ ʚʳʜʘʥ ʩʝʨʪʠʬʠʢʘʪ 

2) ʂʝʤ ʚʳʜʘʥ ʩʝʨʪʠʬʠʢʘʪ 

3) ɼʘʪʘ ʚʳʜʘʯʠ ʩʝʨʪʠʬʠʢʘʪʘ 

4) ʉʨʦʢ ʜʝʡʩʪʚʠʷ ʩʝʨʪʠʬʠʢʘʪʘ 

5) ʆʪʢʨʳʪʳʡ ʢʣʶʯ ʚʣʘʜʝʣʴʮʘ 

6) ʇʦʜʧʠʩʴ ʩʝʨʪʠʬʠʢʘʪʘ 

ɺʩʝ ʮʝʥʪʨʳ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʧʦʜʧʠʩʳ-

ʚʘʶʪ ʩʚʦʠʤ ʟʘʢʨʳʪʳʤ ʢʣʶʯʦʤ ʚʩʝ ʚʳʜʘʚʘʝʤʳʝ ʠʤʠ 

ʩʝʨʪʠʬʠʢʘʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʙʫʜʝʪ ʧʨʦʚʝ-

ʨʠʪʴ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʚ ʵʪʦʤ 

ʩʝʨʪʠʬʠʢʘʪʝ, ʧʨʘʚʜʠʚʘʷ ʠ ʝʡ ʤʦʞʥʦ ʚʝʨʠʪʴ. 

ʎʝʥʪʨ ʩʝʨʪʠʬʠʢʘʮʠʠ ï ʵʪʦ ʦʨʛʘʥʠʟʘʮʠʷ, ʢʦʪʦ-

ʨʘʷ ʥʘ ʧʣʘʪʥʦʡ ʠʣʠ ʙʝʩʧʣʘʪʥʦʡ ʦʩʥʦʚʝ ʟʘʥʠʤʘʝʪʩʷ 

ʚʳʜʘʯʝʡ ʠ ʧʦʜʜʝʨʞʢʦʡ ʪʘʢʠʭ ʩʝʨʪʠʬʠʢʘʪʦʚ. ʎʝʥʪʨ 

ʚʳʩʪʫʧʘʝʪ ʛʨʘʥʜʦʤ ʪʦʛʦ, ʯʪʦ ʚʩʸ, ʯʪʦ ʟʜʝʩʴ ʥʘʧʠ-

ʩʘʥʦ, ʧʨʠ ʫʩʣʦʚʠʠ ʚʘʣʠʜʥʦʡ ʧʦʜʧʠʩʠ, ʜʦʩʪʦʚʝʨʥʦ. 

ʊʦ ʝʩʪʴ ʮʝʥʪʨ ʷʚʣʷʝʪʩʷ ʪʨʝʪʴʝʡ ʩʪʦʨʦʥʦʡ, ʢʦʪʦʨʘʷ 

ʪʨʝʙʫʝʪ ʢ ʩʝʙʝ ʜʦʚʝʨʠʷ ʦʪ ʪʝʭ, ʢʪʦ ʵʪʠʤʠ ʩʝʨʪʠʬʠ-

ʢʘʪʘʤʠ ʧʦʣʴʟʫʝʪʩʷ ʠ ʦʪ ʪʝʭ, ʢʪʦ ʵʪʠ ʩʝʨʪʠʬʠʢʘʪʳ 

ʧʨʦʚʝʨʷʝʪ.  

ʉ ʧʦʤʦʱʴʶ ʩʝʨʪʠʬʠʢʘʪʦʚ ʪʘʢʞʝ, ʢʘʢ ʧʨʠ ʕʎʇ, 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʝʰʘʶʪʩʷ ʜʚʝ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ. ʇʦ-

ʩʢʦʣʴʢʫ ʚ ʥʸʤ ʫʢʘʟʘʥ ʦʪʢʨʳʪʳʡ ʢʣʶʯ ʚʣʘʜʝʣʴʮʘ, 

ʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ, ʯʪʦ ʩʦʦʙʱʝʥʠʝ ʥʠʢʝʤ ʥʝ ʧʦʜʤʝ-

ʥʷʣʦʩʴ, ʘ ʪʘʢ ʢʘʢ ʚ ʥʸʤ ʫʢʘʟʘʥʦ ʠʤʷ ʚʣʘʜʝʣʴʮʘ, 

ʤʦʞʥʦ ʫʟʥʘʪʴ ʢʦʤʫ ʧʨʠʥʘʜʣʝʞʠʪ ʵʪʦʪ ʢʣʶʯ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ ï ʢʪʦ ʩʬʦʨʤʠʨʦʚʘʣ ʧʦʜʧʠʩʴ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʭʝʤʘ ʥʝʤʥʦʛʦ ʤʝʥʷʝʪʩʷ. ʊʝ-

ʧʝʨʴ, ʝʩʣʠ ʘʙʦʥʝʥʪ ɸ ʟʘʭʦʯʝʪ ʦʪʧʨʘʚʠʪʴ ʩʦʦʙʱʝʥʠʝ 
ʘʙʦʥʝʥʪʫ ɺ, ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʠʢʨʝʧʠʪʴ ʥʝʧʦ-
ʩʨʝʜʩʪʚʝʥʥʦ ʩʚʦʡ ʦʪʢʨʳʪʳʡ ʢʣʶʯ, ʧʨʠʢʨʝʧʣʷʝʪ 
ʩʝʨʪʠʬʠʢʘʪ, ʢʦʪʦʨʳʡ ʝʤʫ ʙʳʣ ʚʳʜʘʥ ʠ ʚʩʶ ʵʪʫ ʢʦʥ-
ʩʪʨʫʢʮʠʶ ʦʪʧʨʘʚʣʷʝʪ ʘʙʦʥʝʥʪʫ ɺ. ɸʙʦʥʝʥʪ ɺ, ʢʦʪʦ-
ʨʳʡ ʢ ʵʪʦʤʫ ʤʦʤʝʥʪʫ ʜʦʣʞʝʥ ʟʥʘʪʴ ʦʪʢʨʳʪʳʡ ʢʣʶʯ 
ʮʝʥʪʨʘ ʩʝʨʪʠʬʠʢʘʮʠʠ, ʯʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʮʝʣʦʩʪ-
ʥʦʩʪʴ ʩʘʤʦʛʦ ʩʝʨʪʠʬʠʢʘʪʘ, ʧʨʦʚʝʨʷʝʪ ʮʝʣʦʩʪʥʦʩʪʴ 
ʩʘʤʦʛʦ ʩʦʦʙʱʝʥʠʷ. ɽʩʣʠ ʦʥ ʚʠʜʠʪ, ʯʪʦ ʮʝʣʦʩʪʥʦʩʪʴ 

ʩʘʤʦʛʦ ʩʝʨʪʠʬʠʢʘʪʘ ʚ ʧʦʨʷʜʢʝ, ʜʦʩʪʘʸʪ ʠʟ ɻ ʪʦʛʦ ʩʝʨ-
ʪʠʬʠʢʘʪʘ ʦʪʢʨʳʪʳʡ ʢʣʶʯ ʘʙʦʥʝʥʪʘ ɸ ʠ ʩ ʧʦʤʦʱʴʶ 
ʥʝʛʦ ʧʨʦʚʝʨʷʝʪ ʩʘʤʦ ʩʦʦʙʱʝʥʠʝ ʠ ʜʝʣʘʝʪ ʚʳʚʦʜʳ. 
ɸʙʦʥʝʥʪ ɺ ʜʦʣʞʝʥ 1 ʨʘʟ ʫʟʥʘʪʴ ʦʪʢʨʳʪʳʡ ʢʣʶʯ 

ʮʝʥʪʨʘ, ʩʦʭʨʘʥʷʝʪ ʫ ʩʝʙʷ ʠ ʙʦʣʴʰʝ ʝʛʦ ʥʝ ʟʘʧʨʘʰʠ-
ʚʘʝʪ, ʯʪʦʙʳ ʥʝ ʙʳʣʦ ʚʝʢʪʦʨʦʚ ʜʣʷ ʘʪʘʢʠ. ʂʘʢ ʦʥ 
ʫʟʥʘʝʪ ʢʣʶʯ ï ʵʪʦ ʟʘʙʦʪʘ ʮʝʥʪʨʘ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ 
ʪʘʢ ʦʧʫʙʣʠʢʦʚʘʪʴ ʩʚʦʡ ʦʪʢʨʳʪʳʡ ʢʣʶʯ, ʯʪʦʙʳ ʦʥ 
ʙʳʣ ʦʙʱʝʜʦʩʪʫʧʥʳʤ ʠ ʣʝʛʢʦʜʦʩʪʫʧʥʳʤ ʜʣʷ ʪʦʛʦ, 
ʯʪʦʙʳ ʣʶʙʦʡ ʯʝʣʦʚʝʢ ʤʦʛ ʟʘʡʪʠ ʠ ʫʟʥʘʪʴ ʝʛʦ ʙʝʟ ʢʘ-
ʢʠʭ-ʣʠʙʦ ʧʨʦʙʣʝʤ - ʥʘʧʨʠʤʝʨ ʟʘʡʪʠ ʥʘ ʩʘʡʪ ʮʝʥʪʨʘ 
ʠ ʚʟʷʪʴ ʝʛʦ ʦʪʪʫʜʘ ʠʣʠ ʧʦʟʚʦʥʠʪʴ ʥʘ ʛʦʨʷʯʫʶ ʣʠʥʠʶ 
ʠ ʧʦʧʨʦʩʠʪʴ ʚʳʩʣʘʪʴ ʥʘ ʧʦʯʪʫ, ʪʦ ʝʩʪʴ ʩʧʦʩʦʙʦʚ 
ʤʥʦʛʦ. 
ʊʘʢʦʡ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʣʦʞʥʸʥʥʳʡ ʧʦʜʭʦʜ ʜʘʸʪ 

ʠʩʢʣʶʯʝʥʠʝ ʘʪʘʢʠ çʏʝʣʦʚʝʢ ʧʦʩʝʨʝʜʠʥʝè, ʧʦ-
ʩʢʦʣʴʢʫ ʫ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ ʥʝʪ ʟʘʢʨʳʪʦʛʦ ʢʣʶʯʘ 
ʮʝʥʪʨʘ ʠ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʤʝʥʠʪʴ ʥʘ ʩʚʦʡ ʦʪʢʨʳ-
ʪʳʡ ʢʣʶʯ ʜʨʫʛʦʤʫ ʘʙʦʥʝʥʪʫ ʧʦʜ ʚʠʜʦʤ ʦʪʢʨʳʪʦʛʦ 
ʢʣʶʯʘ ʮʝʥʪʨʘ, ʧʦʩʢʦʣʴʢʫ ʘʙʦʥʝʥʪʫ ʥʫʞʥʦ ʚʩʝʛʦ 1 
ʨʘʟ ʫʟʥʘʪʴ ʢʣʶʯ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʠʭ ʧʨʠʯʠʥ, ʟʣʦ-
ʫʤʳʰʣʝʥʥʠʢ ʥʝ ʩʤʦʞʝʪ ʧʦʜʜʝʣʘʪʴ ʩʝʨʪʠʬʠʢʘʪ ʧʝʨ-
ʚʦʛʦ ʘʙʦʥʝʥʪʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʝʨʝʩʳʣʘʪʴ ʦʯʝʨʝʜ-
ʥʦʝ ʩʦʦʙʱʝʥʠʝ, ʘ ʟʥʘʯʠʪ ʥʝ ʩʤʦʞʝʪ ʧʦʜʜʝʣʘʪʴ ʦʪ-
ʢʨʳʪʳʡ ʢʣʶʯ, ʢʦʪʦʨʳʡ ʣʝʞʠʪ ʚ ɻ ʪʦʤ ʩʝʨʪʠʬʠʢʘʪʝ ʠ 
ʥʝ ʩʤʦʞʝʪ ʧʦʜʜʝʣʘʪʴ ʧʝʨʝʩʳʣʘʝʤʦʝ ʩʦʦʙʱʝʥʠʝ. 
ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 
1) ʉʘʥʥʠʢʦʚ ɺ. ɻ. ɺʚʝʜʝʥʠʝ ʚ ʪʝʦʨʠʶ ʠ ʤʝʪʦʜʳ 
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TRANSPORT ANALYSIS  CITIES  OF ARKHANGELSK   
 
ɸʥʥʦʪʘʮʠʷ 
ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʨʳʥʢʘ ʛʦʨʦʜʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ, ʦʪʤʝʯʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʚ 

ʨʘʙʦʪʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʛʦʨʦʜʘ ɸʨʭʘʥʛʝʣʴʩʢʘ. ɺʳʧʦʣʥʝʥʦ ʩʨʘʚʥʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʧʨʦʝʟʜʘ ʚ ʛʦʨʦʜ-
ʩʢʦʤ ʘʚʪʦʙʫʩʝ ʧʦ ʥʝʢʦʪʦʨʳʤ ʨʝʛʠʦʥʘʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʩʨʝʜʥʝʡ ʟʘʨʧʣʘʪʳ ʠ ʦʪʥʦʰʝʥʠʝ 50 ʧʦʝʟʜʦʢ 
ʢ ʟʘʨʧʣʘʪʝ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ. 

Abstract 
The analysis of the market of urban transport services is carried out, the advantages and disadvantages in 

the work of the transport system of the city of Arkhangelsk are noted. A comparison is made of the cost of travel 
in a city bus for some regions of the Russian Federation, the average salary and the ratio of 50 trips to the salary 
of the North-West Federal District. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ, ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʘʚʪʦʙʫʩ, ʩʪʦʠʤʦʩʪʴ ʧʨʦʝʟʜʘ, 

ʦʧʪʠʤʘʣʴʥʘʷ ʩʭʝʤʘ ʤʘʨʰʨʫʪʘ, ʧʝʨʝʩʘʜʦʯʥʘʷ ʤʦʜʝʣʴ ʤʘʨʰʨʫʪʥʦʡ ʩʝʪʠ. 
Keywords: transport system, public transport, bus, fare, optimal route scheme, transfer model of the route 

network. 
 
ʕʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʵʢʦʥʦʤʠʢʠ 

ʛʦʨʦʜʘ ʠ ʜʘʣʴʥʝʡʰʝʝ ʝʛʦ ʨʘʟʚʠʪʠʝ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ 
ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪ-
ʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ.  
ʆʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ ʦʯʝʥʴ ʚʘʞʝʥ ʜʣʷ ʩʦ-

ʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʛʦʨʦʜʩʢʦʛʦ 
ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʩʦʩʪʦʠʪ ʚ ʙʝʟʦʧʘʩʥʦʡ 
ʜʦʩʪʘʚʢʝ ʧʘʩʩʘʞʠʨʦʚ ʢ ʤʝʩʪʫ ʥʘʟʥʘʯʝʥʠʷ ʩ ʤʘʢʩʠ-
ʤʘʣʴʥʳʤʠ ʫʜʦʙʩʪʚʘʤʠ, ʥʦ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘ-
ʪʘʤʠ ʚʨʝʤʝʥʠ, ʩʨʝʜʩʪʚ ʠ ʪʨʫʜʘ [1, 2]. ʅʝʩʤʦʪʨʷ ʥʘ 
ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʣʠʯʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʦʙʱʝʩʪʚʝʥ-
ʥʳʡ ʪʨʘʥʩʧʦʨʪ ʚʳʧʦʣʥʷʶʪ ʨʷʜ ʚʘʞʥʝʡʰʠʭ ʩʦʮʠ-
ʘʣʴʥʳʭ ʬʫʥʢʮʠʡ. ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʝʨʨʠʪʦʨʠʘʣʴ-
ʥʫ ʁʮʝʣʦʩʪʥʦʩʪʴ ʛʦʨʦʜʦʚ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʦʩʥʦʚʥʫʶ 
ʯʘʩʪʴ ʪʨʫʜʦʚʳʭ ʧʦʝʟʜʦʢ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʥʘʯʠ-
ʤʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʜʦʩʪʘʚʢʠ ʜʣʷ 
ʧʘʩʩʘʞʠʨʦʚ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʷʚʣʷʶʪʩʷ ʩʪʦʠ-
ʤʦʩʪʴ ʧʝʨʝʚʦʟʢʠ, ʤʠʥʠʤʘʣʴʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 
ʧʝʨʝʚʦʟʢʠ, ʨʝʛʫʣʷʨʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ, ʘ 
ʪʘʢʞʝ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʧʝʨʝʚʦʟʦʢ [2, 3]. 
ɸʥʘʣʠʟ ʨʳʥʢʘ ʛʦʨʦʜʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ 

ʚʳʷʚʠʣ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʨʘʙʦʪʝ ʪʨʘʥʩ-
ʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʛʦʨʦʜʘ ɸʨʭʘʥʛʝʣʴʩʢʘ: ʧʝʨʝʚʦʟʢʘ 
ʧʘʩʩʘʞʠʨʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʫʪʚʝʨʞʜʝʥʥʦʡ 
ʤʘʨʰʨʫʪʥʦʡ ʢʘʨʪʝ ʛʦʨʦʜʘ ʠ ʜʝʡʩʪʚʫʶʱʝʤʫ ʨʘʩʧʠ-
ʩʘʥʠʶ, ʚʚʝʜʝʥʘ ʙʝʟʥʘʣʠʯʥʘʷ (ʙʝʩʢʦʥʪʘʢʪʥʘʷ) ʩʠ-
ʩʪʝʤʘ ʦʧʣʘʪʘ ʟʘ ʧʨʦʝʟʜ ʢʘʨʪʘʤʠ ʣʶʙʦʛʦ ʙʘʥʢʘ ʠ ʩ 
ʧʦʤʦʱʴʶ çɽʜʠʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʢʘʨʪʳè, ʧʦʵʪʘʧ-
ʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʘʚʪʦʙʫʩʥʦʛʦ ʧʘʨʢʘ, ʠʤʝʝʪʩʷ ʩʠ-
ʩʪʝʤʘ ʣʴʛʦʪʥʦʛʦ ʧʨʦʝʟʜʘ ʧʦ ʪʨʘʥʩʧʦʨʪʥʦʡ ʢʘʨʪʝ 

çʃʴʛʦʪʥʘʷè ʜʣʷ ʦʪʜʝʣʴʥʦʡ ʢʘʪʝʛʦʨʠʠ ʛʨʘʞʜʘʥ (ʚʝ-
ʪʝʨʘʥʳ ʠ ʛʨʘʞʜʘʥʝ, ʜʦʩʪʠʛʰʠʝ 70 ʣʝʪ ʠ ʩʪʘʨʰʝ), 
ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʩʣʝʞʠʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʦʙ-
ʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʦʥʣʘʡʥ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʦʡ 
ʢʘʨʪʝ ʯʝʨʝʟ ʧʨʠʣʦʞʝʥʠʷ. 
ʆʜʥʘʢʦ ʚ ʨʘʙʦʪʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʛʦʨʦʜʘ 

ɸʨʭʘʥʛʝʣʴʩʢʘ ʠʤʝʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʥʝʜʦʩʪʘʪʢʠ:  
1. ʅʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʘʷ ʤʘʨʰʨʫʪʥʘʷ ʢʘʨʪʘ 

ʛʦʨʦʜʘ. ʇʦ ʥʝʢʦʪʦʨʳʤ ʤʘʨʰʨʫʪʘʤ ʥʝʚʦʟʤʦʞʥʦ ʜʦ-
ʙʨʘʪʴʩʷ ʙʝʟ ʧʝʨʝʩʘʜʦʢ. ʂʦʥʝʯʥʦ, ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠ-
ʩʪʝʤʘ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʚʦʟʤʦʞʥʦʩʪʷʭ ʧʝʨʝʩʘʜʢʠ, 
ʵʬʬʝʢʪʠʚʥʝʝ, ʯʝʤ ʙʝʩʧʝʨʝʩʘʜʦʯʥʘʷ. ɼʣʷ ʛʨʘʞʜʘʥ 
ʧʝʨʝʩʘʜʢʠ ʥʘ ʤʘʨʰʨʫʪʝ ʩʚʷʟʘʥʳ ʩ ʜʦʧʦʣʥʠʪʝʣʴ-
ʥʳʤʠ ʨʘʩʭʦʜʘʤʠ ʧʦ ʦʧʣʘʪʝ ʧʨʦʝʟʜʘ. ɼʣʷ ʢʦʤʧʝʥʩʘ-
ʮʠʠ ɻ ʪʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʥʝʢʦʪʦʨʳʭ ʛʦʨʦʜʘʭ ʧʝʨʝ-
ʩʘʜʢʠ ʩ ʦʜʥʦʛʦ ʤʘʨʰʨʫʪʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩ-
ʧʦʨʪʘ ʥʘ ʜʨʫʛʦʡ ʜʝʣʘʶʪ ʙʝʩʧʣʘʪʥʳʤʠ ʚ ʪʝʯʝʥʠʝ 
ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʨʝʤʝʥʠ (ʥʘʧʨʠʤʝʨ, ʚ 
ʪʝʯʝʥʠʝ 60 ʤʠʥʫʪ ʧʦʩʣʝ ʦʧʣʘʪʳ) ʩ ʧʦʤʦʱʴʶ çɽʜʠ-
ʥʦʛʦ ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʙʠʣʝʪʘè. 

2. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʚʤʝʩʪʠʪʝʣʴʥʦʩʪʴ ʧʦʜʚʠʞ-
ʥʦʛʦ ʩʦʩʪʘʚʘ ʚ çʯʘʩʳ-ʧʠʢè. 

3. ʆʪʩʫʪʩʪʚʠʝ ʩʠʩʪʝʤʳ ʣʴʛʦʪʥʦʛʦ ʧʨʦʝʟʜʘ ʚ ʦʙ-
ʱʝʩʪʚʝʥʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʘʪʝʛʦ-
ʨʠʠ ʛʨʘʞʜʘʥ (ʰʢʦʣʴʥʠʢʦʚ, ʩʪʫʜʝʥʪʦʚ, ʧʝʥʩʠʦʥʝ-
ʨʦʚ). 

4. ʆʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ ʩʦʩʪʦʠʪ ʪʦʣʴʢʦ ʠʟ 
ʘʚʪʦʙʫʩʥʦʛʦ ʧʘʨʢʘ, ʚ ʛʦʨʦʜʝ ʦʪʩʫʪʩʪʚʫʝʪ ʵʣʝʢʪʨʦ-
ʪʨʘʥʩʧʦʨʪ. ʇʦʵʪʦʤʫ ʥʝʪ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʠ 
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ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʩʦ ʩʭʦʞʠʤʠ ʤʘʨʰʨʫʪʘʤʠ, ʥʦ 
ʨʘʟʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʛʦʨʦʜʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʳ ʘʚʪʦʙʫʩʳ ʇɸɿ ï 4234, ʃʠɸɿ ï 5292, ʄɸɿ 
ï 206. ɸʚʪʦʙʫʩ ʇɸɿ ï 4234 ï ʨʦʩʩʠʡʩʢʠʡ ʚʳʩʦʢʦ-
ʧʦʣʴʥʳʡ ʘʚʪʦʙʫʩ ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ ʚʤʝʩʪʠʤʦʩʪʴʶ 
45-50 ʧʘʩʩʘʞʠʨʦʚ ʩ 27-30 ʧʦʩʘʜʦʯʥʳʤʠ ʤʝʩʪʘʤʠ. 
ɼʘʥʥʳʡ ʘʚʪʦʙʫʩ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʣʶʜʝʡ ʚ ʢʦ-
ʣʷʩʢʘʭ. ɸʚʪʦʙʫʩ ʃʠɸɿ ï 5292 ï ʥʠʟʢʦʧʦʣʴʥʳʡ ʘʚʪʦ-
ʙʫʩ ʙʦʣʴʰʦʛʦ ʢʣʘʩʩʘ, ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʙʦʪʳ ʥʘ 
ʤʘʨʰʨʫʪʘʭ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʦʤ ʚʤʝ-
ʩʪʠʤʦʩʪʴʶ 108-114 ʧʘʩʩʘʞʠʨʦʚ, ʠʤʝʶʱʠʡ 28 ʧʦʩʘ-
ʜʦʯʥʳʭ ʤʝʩʪ. ɸʚʪʦʙʫʩ ʦʙʦʨʫʜʦʚʘʥ ʩʧʝʮʠʘʣʴʥʳʤʠ 

ʢʨʝʧʣʝʥʠʷʤʠ ʜʣʷ ʠʥʚʘʣʠʜʥʳʭ ʢʦʣʷʩʦʢ, ʘʧʧʘʨʝʣʴʶ 
ʜʣʷ ʚʲʝʟʜʘ/ʩʲʝʟʜʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ 
ʢʦʤʬʦʨʪʥʦ ʚʩʝʤ ʢʘʪʝʛʦʨʠʷʤ ʧʘʩʩʘʞʠʨʦʚ. ɸʚʪʦʙʫʩ 
ʄɸɿ ï 206 ï ʙʝʣʦʨʫʩʩʢʠʡ ʧʦʣʫʥʠʟʢʦʧʦʣʴʥʳʡ ʛʦ-
ʨʦʜʩʢʦʡ ʘʚʪʦʙʫʩ ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ. ɸʚʪʦʙʫʩ ʠʤʝʝʪ 
ʥʠʟʢʠʡ ʧʦʣ ʚ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʘ 
ʙʦʣʴʰʘʷ ʥʘʢʦʧʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʢʘ ʩ ʤʝʩʪʦʤ ʜʣʷ ʠʥ-
ʚʘʣʠʜʥʦʡ ʢʦʣʷʩʢʠ. ɺʤʝʩʪʠʤʦʩʪʴ 72 ʧʘʩʩʘʞʠʨʘ ʠ 25 
ʩʠʜʷʯʠʭ ʤʝʩʪ.  
ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʨʝʡʪʠʥʛ ʨʝʛʠʦʥʦʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʩʪʦʠʤʦʩʪʠ ʧʨʦʝʟʜʘ ʚ ʛʦ-
ʨʦʜʩʢʦʤ ʘʚʪʦʙʫʩʝ ʚ ʠʶʥʝ 2019 ʧʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ 
[4].  

ʊʘʙʣʠʮʘ 1 

ʉʪʦʠʤʦʩʪʴ ʧʨʦʝʟʜʘ ʚ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʈʝʡʪʠʥʛ ʈʝʛʠʦʥ ʇʨʦʝʟʜ ʚ ʛʦʨʦʜʩʢʦʤ ʘʚʪʦʙʫʩʝ, ʨʫʙʣʝʡ, ʠʶʥʴ 2019 

1 ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 35,77 

2 ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ 29,74 

3 ɺʦʣʦʛʦʜʩʢʘʷ ʦʙʣʘʩʪʴ 25,54 

4 ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ 25,51 

5 ʂʘʣʠʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ 23,47 

6 ʈʝʩʧʫʙʣʠʢʘ ʂʦʤʠ 22,58 

 
ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʘʨʠʬʘ: 

1 ï ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ; 2 ï ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ; 3 ï ɺʦʣʦʛʦʜʩʢʘʷ ʦʙʣʘʩʪʴ; 

4 ï ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ; 5 ï ʂʘʣʠʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ; 6 ï ʈʝʩʧʫʙʣʠʢʘ ʂʦʤʠ. 

 

ʎʝʥʘ ʧʦʝʟʜʢʠ ʚ ʛʦʨʦʜʩʢʦʤ ʘʚʪʦʙʫʩʝ ʧʨʠʚʝʜʝʥʘ ʢ ʩʨʝʜʥʝʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʝ ʧʦ ʨʝʛʠʦʥʫ ʩʦʛʣʘʩʥʦ ʜʘʥ-

ʥʳʤ ʈʦʩʩʪʘʪʘ ï ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʩʪʦʠʤʦʩʪʠ 50 ʧʦʝʟʜʦʢ ʚ ʠʶʥʝ 2019 ʢ ʩʫʤʤʝ ʟʘʨʧʣʘʪʳ ʚ ʤʘʝ 2019 [4] ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 

ʎʝʥʘ ʧʦʝʟʜʢʠ ʚ ʛʦʨʦʜʩʢʦʤ ʘʚʪʦʙʫʩʝ ʢ ʩʨʝʜʥʝʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʝ 

ʈʝʡʪʠʥʛ ʈʝʛʠʦʥ 

ʇʨʦʝʟʜ ʚ ʛʦʨʦʜʩʢʦʤ 

ʘʚʪʦʙʫʩʝ, ʨʫʙʣʝʡ, 

ʠʶʥʴ 2019 

ʉʨʝʜʥʷʷ ʟʘʨ-

ʧʣʘʪʘ, ʨʫʙ-

ʣʝʡ, ʤʘʡ 

2019 

ʆʪʥʦʰʝʥʠʝ 

50 ʧʦʝʟʜʦʢ ʢ 

ʟʘʨʧʣʘʪʝ, %  

1 ʂʘʣʠʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ 23,47 33 838 3,47 

2 ɺʦʣʦʛʦʜʩʢʘʷ ʦʙʣʘʩʪʴ 25,54 38 708 3,30 

3 ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 35,77 55 197 3,24 

4 ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ 29,74 46 562 3,19 

5 ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ 25,51 51 182 2,49 

6 ʈʝʩʧʫʙʣʠʢʘ ʂʦʤʠ 22,58 56 732 1,99 
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ʈʠʩʫʥʦʢ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ 50 ʧʦʝʟʜʦʢ ʚ ʩʫʙʲʝʢʪʘʭ 

 

ɺ ʪʘʙʣʠʮʝ 3 ʧʨʠʚʝʜʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʨʝʛʠʦʥʦʚ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ (ʉɿʌʆ) [4].  

 

ʊʘʙʣʠʮʘ 3 

ʇʦʢʘʟʘʪʝʣʠ ʜʣʷ ʨʝʛʠʦʥʦʚ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ 
ʈʝʡʪʠʥʛ ʈʝʛʠʦʥ ʇʨʦʝʟʜ ʚ ʛʦʨʦʜʩʢʦʤ 

ʘʚʪʦʙʫʩʝ, ʨʫʙʣʝʡ, ʤʘʡ 

2019 

ʅʘʩʝʣʝʥʠʝ, 

ʯʝʣʦʚʝʢ 

ʉʨʝʜʥʷʷ ʟʘʨʧʣʘʪʘ, 

ʨʫʙʣʝʡ, ʘʧʨʝʣʴ 

2019 

ʆʪʥʦʰʝʥʠʝ 50 

ʧʦʝʟʜʦʢ ʢ ʟʘʨ-

ʧʣʘʪʝ, % 

1 ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ 29,74 618 056 46 562 3,19 
2 ɺʦʣʦʛʦʜʩʢʘʷ ʦʙʣʘʩʪʴ 25,54 1 167 719 38 708 3,30 
3 ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ 25,51 1 100 290 51 182 2,49 
4 ʂʘʣʠʥʠʥʛʨʘʜʩʢʘʷ ʦʙ-

ʣʘʩʪʴ 
23,47 1 002 122 33 838 3,47 

5 ʈʝʩʧʫʙʣʠʢʘ ʂʦʤʠ 22,58 830 138 56 732 1,99 

 
ʈʠʩʫʥʦʢ 3.ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʘʨʠʬʦʚ ʧʦ ʥʘʩʝʣʝʥʠʶ ʚ ʩʫʙʲʝʢʪʘʭ ʉɿʌʆ 

 

ʉʜʝʨʞʠʚʘʪʴ ʧʦʚʳʰʝʥʠʝ ʮʝʥʳ ʧʦʝʟʜʢʠ ʤʦʞʥʦ 

ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ ʢʦʤʬʦʨʪʘ ʧʦʝʟʜʢʠ, ʚʢʣʶʯʝʥʠʷ 

ʦʙʲʝʜʠʥʝʥʥʳʭ ʤʘʨʰʨʫʪʦʚ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʙʫʩʦʚ, 

ʧʦʩʪʘʚʠʪʴ ʩʪʘʪʫʩ ʘʚʪʦʧʘʨʢʦʚ ʚ ʙʦʣʝʝ ʚʘʞʥʫʶ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʫʶ ʧʦʟʠʮʠʶ, ʫʤʝʥʴʰʝʥʠʷ ʮʝʥ ʥʘ ʪʦʧ-

ʣʠʚʦ. 

ɿʥʘʯʝʥʠʷ ʪʘʨʠʬʦʚ ʚ ʤʘʝ 2014 - ʤʘʝ 2019 ʛʦʜʦʚ 

ʚ ʨʝʛʠʦʥʘʭ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. ɺʠʜʠʤʦʝ ʧʘʜʝʥʠʝ ʩʪʦʠ-

ʤʦʩʪʠ ʚ ʥʝʢʦʪʦʨʳʭ ʩʫʙʲʝʢʪʘʭ ʚ 2018 ʛʦʜʫ - ʨʝʟʫʣʴ-

ʪʘʪ ʠʟʤʝʥʝʥʠʷ ʈʦʩʩʪʘʪʦʤ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ. 

ʊʘʙʣʠʮʘ 4 

ɿʥʘʯʝʥʠʷ ʪʘʨʠʬʦʚ ʚ ʤʘʝ 2014 - ʤʘʝ 2019 ʛʦʜʦʚ 
ʈʝʛʠʦʥ ʄʘʡ 2014, 

ʨʫʙ. 

ʄʘʡ 2015, 

ʨʫʙ. 

ʄʘʡ 2016, 

ʨʫʙ. 

ʄʘʡ 2017, 

ʨʫʙ. 

ʄʘʡ 2018, 

ʨʫʙ. 

ʄʘʡ 2019, 

ʨʫʙ. 

ʈʝʩʧʫʙʣʠʢʘ ʂʦʤʠ 16,71 19,00 19,00 22,14 18,57 22,11 

ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ 18,24 20,48 20,80 21,64 21,80 25,07 

ɺʦʣʦʛʦʜʩʢʘʷ ʦʙʣʘʩʪʴ 19,93 23,37 23,83 24,28 24,18 25,54 

ʂʘʣʠʥʠʥʛʨʘʜʩʢʘʷ ʦʙ-

ʣʘʩʪʴ 
14,74 17,58 17,74 19,44 19,65 23,47 

ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ 21,31 22,76 26,13 27,74 27,92 29,74 
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ʕʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʟʘ 

ʩʯʝʪ ʨʘʟʨʘʙʦʪʢʠ ʦʧʪʠʤʘʣʴʥʳʭ ʩʭʝʤ ʤʘʨʰʨʫʪʦʚ ʜʚʠ-

ʞʝʥʠʷ, ʧʦʣʫʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʠʙʳʣʠ ʧʨʠ ʧʦʣ-

ʥʦʤ ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ ʩʧʨʦʩʘ ʧʘʩʩʘʞʠʨʦʚ ʚʦʟʤʦʞʥʦ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʘʙʦʪʝ 

ʛʦʨʦʜʩʢʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʅʝʦʙʭʦ-

ʜʠʤʦ ʨʘʟʚʠʚʘʪʴ ʧʝʨʝʩʘʜʦʯʥʳʝ ʤʦʜʝʣʠ ʤʘʨʰʨʫʪʥʳʭ 

ʩʝʪʝʡ ʩ ʧʨʘʚʦʤ ʙʝʩʧʣʘʪʥʦʡ ʧʝʨʝʩʘʜʢʠ, ʪ.ʝ. ʩʪʦʠ-

ʤʦʩʪʴ ʧʨʦʝʟʜʘ ʚʦ ʚʪʦʨʦʤ ʪʨʘʥʩʧʦʨʪʝ ʫʩʪʘʥʘʚʣʠʚʘ-

ʝʪʩʷ ʨʘʚʥʦʡ ʥʫʣʶ. ʕʪʦ ʚʦʟʤʦʞʥʦ ʩ ʚʥʝʜʨʝʥʠʝʤ ʧʨʦ-

ʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʙʝʟʥʘʣʠʯʥʦʡ 

ʦʧʣʘʪʳ ʧʨʦʝʟʜʘ, ʛʜʝ ʩʠʩʪʝʤʘ ʚʳʯʠʩʣʷʝʪ, ʯʪʦ ʧʘʩʩʘ-

ʞʠʨ ʩʦʚʝʨʰʠʣ ʧʝʨʝʩʘʜʢʫ ʠ ʩʧʠʩʳʚʘʝʪ 0 ʨʫʙʣʝʡ. 
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A MATHEMATICAL  MODEL  OF THE IMPACT  OF AWARENESS OF THE DYNAMICS  OF 

INFECTIOUS  DISEASES 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʚʣʠʷʥʠʝ ʣʦʢʘʣʴʥʦʡ ʠ ʛʣʦʙʘʣʴʥʦʡ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘ ʜʠʥʘʤʠʢʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʦʩʪʨʦʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦ-

ʜʝʣʴ, ʛʣʘʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʣʶʜʝʡ ʫʟʥʘʚʘʪʴ ʦʙ ʠʥʬʝʢʮʠʠ ʥʘ ʣʶʙʦʤ 

ʵʪʘʧʝ ʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʯʝʨʝʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʦʩʚʝʜʦʤʣʝʥʥʳʤʠ ʣʶʜʴʤʠ (ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʪʘʪʫʩʘ ʟʘ-

ʙʦʣʝʚʘʥʠʷ ʧʦʩʣʝʜʥʝʛʦ), ʘ ʪʘʢʞʝ ʧʦʩʨʝʜʩʪʚʦʤ ʛʣʦʙʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʘʤʧʘʥʠʠ.  

Abstract 

The article analyzes the impact of local and global awareness of the spread of infectious diseases on the 

dynamics of the spread of the disease. A mathematical model is constructed, the main feature of which is the ability 

of people to learn about an infection at any stage of its spread through interaction with knowledgeable people 

(regardless of the diseaseôs disease status), as well as through a global information campaign. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, SIRS- ʤʦʜʝʣʴ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʧʠʜʝʤʠʡ. 

Key words: mathematical modeling, SIRS-model, epidemic modeling. 

 

ɺɺɽɼɽʅʀɽ 

ɺʦ ʚʨʝʤʷ ʚʩʧʳʰʝʢ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘ-

ʥʠʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʟ 

ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦ-ʧʨʦʧʘʛʘʥʜʠʩʪʩʢʠʭ ʢʘʤʧʘʥʠʡ, ʧʦʚʝʜʝʥʠʝ ʣʶ-

ʜʝʡ ʠʥʦʛʜʘ ʤʝʥʷʝʪʩʷ.[1] ʆʜʥʘʢʦ ʉʄʀ ʦʙʨʘʱʘʶʪ 

ʚʥʠʤʘʥʠʝ ʥʘ ʠʟʚʝʩʪʥʳʝ ʩʣʫʯʘʠ ʟʘʙʦʣʝʚʘʥʠʡ, ʩ ʙʦʣʴ-

ʰʠʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʦ ʟʘʨʝʛʠʩʪʨʠʨʦ-

ʚʘʥʥʳʭ ʩʣʫʯʘʷʭ ʠʥʬʠʮʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʠ ʚʳʟʳ-

ʚʘʶʪ ʫ ʣʶʜʝʡ ʥʠʟʢʫʶ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ. ʉʣʝʜʦ-

ʚʘʪʝʣʴʥʦ, ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʟʥʘʶʱʠʭ ʦ 

ʟʘʨʘʞʝʥʠʠ ʜʨʫʛʠʭ ʚʦ ʚʨʝʤʷ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʠʣʠ 

ʦʙ ʠʥʳʭ ʬʦʨʤʘʭ ʣʦʢʘʣʴʥʦʡ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʫʩʠʣʠʚʘʝʪʩʷ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʚʩʧʳʰʢʠ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʥʝ ʦʭʚʘʪʳʚʘʝʤʦʡ ʛʣʦʙʘʣʴʥʳʤʠ ʠʩʪʦʯ-

ʥʠʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ. 

1. ʂʣʘʩʩʠʯʝʩʢʘʷ SIRS ʤʦʜʝʣʴ 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʝʢʮʠʦʥ-

ʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʢʦʪʦʨʦʡ 

ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ɻ ʧʠʜʝʤʠʠ, ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʥʦʚʳʝ ʚʩʧʳʰʢʠ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʦʮʝ-

ʥʠʚʘʪʴ ʩʪʨʘʪʝʛʠʶ ʙʦʨʴʙʳ ʩ ʥʠʤ. 

https://appp29.ru/
http://www.gks.ru/
https://doi.org/10.24411/2520-6990-2020-11399
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ʂʣʘʩʩʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʧʠʜʝ-

ʤʠʠ ʙʳʣʘ ʦʧʠʩʘʥʘ ʚ ʨʘʙʦʪʝ ʋ. ʂʝʨʤʘʢʘ ʠ ɸ. ʄʘʢ-

ʢʝʥʜʨʠʢʘ çA Contribution to the Mathematical Theory 

of Epidemicsè. ɺ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʧʦʧʫʣʷʮʠʷ ʨʘʟʜʝ-

ʣʝʥʘ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ [2]: 

S(t) ï ʢʦʣʠʯʝʩʪʚʦ ʥʝ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʠʥʜʠʚʠ-

ʜʦʚ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ; 

I(t) ï ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʝ6ʮʠʨʦʚʘʥʥʳʭ ʦʩʦʙʝʡ, 

ʩʧʦʩʦʙʥʳʭ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʟʘʙʦʣʝʚʘʥʠʝ; 

R(t) ï ʢʦʣʠʯʝʩʪʚʦ ʚʳʟʜʦʨʦʚʝʚʰʠʭ ʠʥʜʠʚʠʜʫʫ-

ʤʦʚ, ʢʦʪʦʨʳʝ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʪʝʨʷʶʪ ʠʤʤʫʥʠ-

ʪʝʪ ʢ ʟʘʙʦʣʝʚʘʥʠʶ ʠ ʩʥʦʚʘ ʩʪʘʥʦʚʷʪʩʷ ʚʦʩʧʨʠʠʤʯʠ-

ʚʳʤʠ; 

N- ʦʙʱʝʝ ʯʠʩʣʦ ʠʥʜʠʚʠʜʫʫʤʦʚ ʚ ʧʦʧʫʣʷʮʠʠ, 

N= S+ R+ I = const. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝ-

ʥʠʷ ʠʤʝʶʪ ʚʠʜ: 

( )

,

,

,

fRRI
dt

dR

IISI
dt

dI

fRSNSI
dt

dS

--=

--=

+-+-=

mg

mgb

mb

 

(1) 

(2) 

(3) 

 

 

ʋʨʘʚʥʝʥʠʝ (1) ʦʧʠʩʳʚʘʝʪ ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ 

ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʟʘ ʩʯʝʪ ʟʘʨʘʞʝʥʠʷ ʠʥʬʠʮʠʨʦʚʘʥ-

ʥʳʤʠ. ʋʨʘʚʥʝʥʠʝ (2) ʦʧʠʩʳʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʠʥʜʠʚʠʜʫʫʤʦʚ, ʟʘ ʩʯʝʪ ʟʘʨʘʞʝʥʠʷ 

ʚʦʩʧʨʠʠʤʯʠʚʳʭ. ʋʨʘʚʥʝʥʠʝ (3) ʧʦʢʘʟʳʚʘʝʪ ʧʝʨʝʭʦʜ 

ʦʪ ʚʳʟʜʦʨʦʚʝʚʰʠʭ ʚ ʛʨʫʧʧʫ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʟʘ ʩʯʝʪ 

ʧʦʪʝʨʠ ʠʤʤʫʥʠʪʝʪʘ ʢ ʟʘʙʦʣʝʚʘʥʠʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʙʣʶʜʘʝʪʩʷ ʮʠʢʣʠʯʝʩʢʘʷ ʮʝ-

ʧʦʯʢʘ ʧʨʝʚʨʘʱʝʥʠʡ ʤʝʞʜʫ ʜʠʩʢʨʝʪʥʳʤ ʠ ʢʦʥʝʯʥʳʤ 

ʥʘʙʦʨʦʤ ʩʦʩʪʦʷʥʠʡ. 

2. ɺʳʚʦʜ ʤʦʜʝʣʠ 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ 

ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʥʘ ʜʠʥʘʤʠʢʫ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʟʘʙʦ-

ʣʝʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤ ʤʦʜʝʣʴ ʪʠʧʘ SIRS, ʘʥʘʣʦʛʠʯ-

ʥʫ ʁʤʦʜʝʣʠ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʚ [3] ʠ ʜʝʣʠʤ ʦʙʱʫʶ 

ʧʦʧʫʣʷʮʠʶ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʦʪʩʝʢʦʚ: ʥʝ-

ʦʩʚʝʜʦʤʣʝʥʥʳʭ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʠ ʚʳʟʜʦʨʦʚʝʝʤ 

ʦʩʦʙʝʡ (ʦʙʦʟʥʘʯʝʥʥʳʭ Sn, In ʠ Rn) ʠ ʦʩʚʝʜʦʤʣʝʥʥʳʭ, 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʠ ʚʳʟʜʦʨʦʚʝʚʰʠʭ ʣʠʮ (ʦʙʦʟʥʘ-

ʯʝʥʥʳʭ Sʘ, Iʘ ʠ Rʘ).  

ɿʘʙʦʣʝʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝ-

ʜʘʯʠ ɓ ʢʦʪʦʨʳʡ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʢ-

ʪʦʨʦʚ 0 < ůi< 1 0< ůʘ <1 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʟʜʦʨʦ-

ʚʝʚʰʠʭ ʠ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ.  

ʉʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʠʥʬʝʢʮʠʠ ʧʨʦʠʩʭʦʜʠʪ 

ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʟʘʙʦʣʝʚʰʠʝ ʧʦʣʫʯʘʶʪ ʣʝʯʝʥʠʝ ʠʣʠ, 

ʚʦʟʤʦʞʥʦ, ʥʘʭʦʜʷʱʠʝʩʷ ʜʦʤʘ (ʢʘʨʘʥʪʠʥ), ʩ ʮʝʣʴʶ 

ʫʤʝʥʴʰʝʥʠʷ ʩʚʦʠ ʢʦʥʪʘʢʪʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʥʠʞʝ-

ʥʠʝ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʩʚʷʟʘʥʦ ʩ ʚʦʩʧʨʠʠʤʯʠʚʳʤʠ 

ʣʶʜʴʤʠ, ʧʨʠʥʠʤʘʶʱʠʤʠ ʤʝʨʳ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʥʦʰʝʥʠʝ ʤʘʩʢʠ ʜʣʷ ʣʠʮʘ, 

ʚʘʢʮʠʥʘʮʠʷ ʠʣʠ ʧʨʠʝʤ ʣʝʢʘʨʩʪʚ. ʀʥʬʠʮʠʨʦʚʘʥʥʳʝ 

ʚʳʟʜʦʨʘʚʣʠʚʘʶʪ ʩʦ ʩʢʦʨʦʩʪʴʶ r, ʢʦʪʦʨʳʡ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦ ʫʩʠʣʠʚʘʝʪʩʷ ʦʩʚʝʜʦʤʣʸʥʥʦʩʪʴʶ  > 1. ʇʨʝʜ-

ʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʦʩʣʝ ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʠʥʜʠʚʠʜʳ 

ʦʩʪʘʶʪʩʷ ʥʝʚʦʩʧʨʠʠʤʯʠʚʳʤʠ ʢ ʟʘʙʦʣʝʚʘʥʠʶ ʚ ʪʝ-

ʯʝʥʠʝ ʩʨʝʜʥʝʛʦ ʧʝʨʠʦʜʘ 1 / ŭ, ʧʦʩʣʝ ʯʝʛʦ ʦʥʠ ʚʦʟʚʨʘ-

ʱʘʶʪʩʷ ʚ ʩʚʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʣʘʩʩ ʚʦʩʧʨʠʠʤ-

ʯʠʚʳʭ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʨʝʤʝʥʥʦʛʦ ʠʤʤʫʥʠ-

ʪʝʪʘ ʜʣʷ ʦʩʚʝʜʦʤʣʝʥʥʳʭ ʩʯʠʪʘʶʪʩʷ ʙʦʣʝʝ 

ʜʣʠʥʥʳʤʠ ʚ 1 / ű ʨʘʟ. 
ὨὛ 

Ὠὸ

Ὅ „ Ὅ‍Ὓ

ὔ

ὥὛ Ὅ Ὑ Ὓ

ὔ
ЎὛ Ὑ‏  

ὨὍ 

Ὠὸ

Ὅ „ Ὅ‍Ὓ

ὔ

ὥὛ Ὅ Ὑ Ὅ

ὔ
ЎὍ ὶὍ ‫Ὅ 

  
ЎὙ ‬Ὑ ὶὍ 

ὨὛ 

Ὠὸ

Ὅ „ Ὅ‍Ὓ

ὔ

ὥὛ Ὅ Ὑ Ὓ

ὔ
ЎὛ Ὑ‏•  

ὨὍ 

Ὠὸ

Ὅ „ Ὅ„‍Ὓ

ὔ

ὥὛ Ὅ Ὑ Ὅ

ὔ
ЎὍ ὶὍ ‫Ὅ 

ὨὙ 

Ὠὸ

ὥὛ  Ὅ Ὑ Ὑ

ὔ
ЎὙ •„Ὑ ‐ὶὍ 

(4) 

 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʨʘʩʧʨʦ-

ʩʪʨʘʥʷʝʪʩʷ ʦʪ ʦʩʚʝʜʦʤʣʝʥʥʦʡ ʯʘʩʪʠ ʥʘʩʝʣʝʥʠʷ ʢ ʥʝ-

ʟʥʘʶʱʝʡ a ʩʦ ʩʢʦʨʦʩʪʴʶ ʠ ʪʝʨʷʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 

. ʇʦʤʠʤʦ ɻ ʪʦʡ çʤʝʩʪʥʦʡè ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ, ʩʚʷʟʘʥ-

ʥʦʡ ʩ ʧʨʷʤʳʤʠ ʢʦʥʪʘʢʪʘʤʠ ʤʝʞʜʫ ʥʝʦʩʚʝʜʦʤʣʝʥ-

ʥʳʤʠ ʠ ʦʩʚʝʜʦʤʣʝʥʥʳʤʠ ʣʶʜʴʤʠ, ʤ  rʪʘʢʞʝ ʚʢʣʶ-

ʯʘʝʤ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʱʝʥʘʨʦʜʥʦʡ ʢʘʤʧʘʥʠʠ, 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʝ ʙʦʣʝʟʥʠ 

ʧʫʪʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʵʪʦʤ ʟʘʙʦ-

ʣʝʚʘʥʠʠ. ʌʦʨʤʘʣʴʥʦ ʵʪʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʤʦʜʝʣʠ 

ʧʨʷʤʳʤʠ ʧʝʨʝʭʦʜʘʤʠ ʦʪ ʢʘʞʜʦʡ ʥʝʦʩʚʝʜʦʤʣʝʥʥʦʡ 

ʧʦʧʫʣʷʮʠʠ ʢ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʦʩʚʝʜʦʤʣʝʥʥʦʡ ʧʦ-

ʧʫʣʷʮʠʠ (ʥʘʧʨʠʤʝʨ, ʦʪ Sn ʢ Sa) ʩʦ ʩʢʦʨʦʩʪʴʶ. ʉ ʚʳ-

ʰʝʫʢʘʟʘʥʥʳʤʠ ʧʨʝʜʧʦʣʦʞʝʥʠʷʤʠ, ʤʦʜʝʣʴ ʜʣʷ ʦʜ-

ʥʦʚʨʝʤʝʥʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʦʣʝʟʥʝʡ ʠ ʦʩʚʝ-

ʜʦʤʣʝʥʥʦʩʪʠ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤʠ 

ʫʨʘʚʥʝʥʠʷʤʠ:

 

(

4) 

(

5) 
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(5) 

 

ʄʦʜʝʣʴ (5) ʦʙʦʙʱʘʝʪ ʤʦʜʝʣʴ (4), ʧʦʟʚʦʣʷʷ 

ʥʝʦʩʦʟʥʘʚʘʝʤʦʤʫ ʚʦʩʧʨʠʠʤʯʠʚʦʤʫ ʠ ʚʳʟʜʦʨʦʚʝʚ-

ʰʝʤʫ ʥʘʩʝʣʝʥʠʶ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʯʝʨʝʟ ʛʣʦ-

ʙʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʧʨʦʛʨʘʤʤʫ ʙʝʟ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʠ ʢʦʥʪʘʢʪʦʚ ʩ ʦʩʚʝʜʦʤʣʝʥʥʳʤʠ ʣʶʜʴʤʠ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʦʯʝʥʴ ʚʘʞʥʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʘʟʥʠʮʫ, 

ʧʦʩʢʦʣʴʢʫ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʩ ʧʦʤʦ-

ʱʴ ʁ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʨʦ-

ʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʙʦʣʝʝ ʵʢʦ-

ʥʦʤʠʯʥʳʤ, ʯʝʤ ʣʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʩʣʝ ʝʛʦ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ.  

3. ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʥʝ ʦʪʨʠʮʘʪʝʣʴʥʦʩʪʠ 

ʊʘʢ ʢʘʢ ʤʦʜʝʣʴ (5) ʥʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʞʠʟʥʝʥ-

ʥʫ ʁʜʠʥʘʤʠʢʫ ʠ ʥʝʪ ʣʝʪʘʣʴʥʳʭ ʠʩʪʦʭʦʜ ʦʪ ʙʦʣʝʟ-

ʥʝʡ, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʙʱʘʷ ʧʦʧʫʣʷʮʠʷ N (t) = Nn 

(t) + Na (t) = N ʧʦʩʪʦʷʥʥʘ, ʛʜʝ Nn (t) = Sn ( t) + In (t) + 

Rn (t) ʠ Na (t) = Sa (t) + Ia (t) + Ra (t) - ʦʙʱʘʷ ʯʠʩʣʝʥ-

ʥʦʩʪʴ ʥʝʦʩʚʝʜʦʤʣʝʥʥʳʭ ʠ ʦʩʚʝʜʦʤʣʝʥʥʳʭ ʣʠʮ ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ. ʃʝʛʢʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʤʦʜʝʣʴ (5) ʢʦʨ-

ʨʝʢʪʥʘ, ʪʦ ʝʩʪʴ ʝʝ ʨʝʰʝʥʠʷ ʥʝʦʪʨʠʮʘʪʝʣʴʥʳ ʜʣʷ 

ʚʩʝʭ t Ó 0 [4-5]. 

ʉʫʤʤʠʨʦʚʘʥʠʝ ʪʨʝʭ ʧʦʩʣʝʜʥʠʭ ʫʨʘʚʥʝʥʠʡ ʚ (5) ʜʘʝʪ: 

 

    (6) 

ʀʩʧʦʣʴʟʫʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ Nn (t) = N - Na (t) ʜʘʝʪ ʩʣʝʜʫʶʱʠʡ ʪʠʧ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʦʙʱʝʡ ʦʩʚʝʜʦʤʣʝʥʥʦʡ 

ʧʦʧʫʣʷʮʠʠ : 

  (7) 

ɻʜʝ  ʠ  . ɺʚʝʜʝʤ ʧʝʨʝʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷ  .  

ʇʦʣʫʯʘʝʤ : 

    (8) 

ʈʝʰʝʥʠʝ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʢʘʢ: 

 

(9) 

ʛʜʝ  

 

(10) 

 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠ Nn (t) ʠ Na (t), 

ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘʚʠʩʷʪ ʪʦʣʴʢʦ ʦʪ ʪʝʤʧʦʚ ʧʨʠʨʦʩʪʘ ʣʦ-

ʢʘʣʴʥʦʡ ʠ ʛʣʦʙʘʣʴʥʦʡ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʠ ʩʢʦʨʦʩʪʴ 

ʧʦʪʝʨʠ ʦʩʦʟʥʘʥʠʷ X, ʥʦ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʥʘʯʘʣʴʥʳʭ 

ʫʩʣʦʚʠʡ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʠʣʠ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ, ʠʣʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʠʣʠ ʚʨʝʤʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. 

ɺʓɺʆɼʓ 
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ʅʘʣʠʯʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠʥ-

ʬʝʢʮʠʠ ʚʣʝʯʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷʤ ʚ ʧʦ-

ʚʝʜʝʥʠʠ ʥʘʩʝʣʝʥʠʷ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ 

ʢ ʫʤʝʥʴʰʝʥʠʶ ʤʘʩʰʪʘʙʦʚ ʵʧʠʜʝʤʠʯʝʩʢʠʭ ʚʩʧʳ-

ʰʝʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʤʝʩʪʥʦʡ 

ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʠʣʠ ʛʣʦʙʘʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʢʘʤʧʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʣʠ ʤʠ-

ʥʠʤʠʟʠʨʦʚʘʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʦʣʝʟʥʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʥʠ ʪʘʢʞʝ 

ʧʦʤʦʛʘʶʪ ʧʦʚʳʩʠʪʴ ʪʝʤʧʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʥʬʠ-

ʮʠʨʦʚʘʥʥʳʭ ʣʶʜʝʡ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʢʘʤʧʘʥʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʞʠʟʥʝ-

ʩʧʦʩʦʙʥʦʝ ʜʦʧʦʣʥʝʥʠʝ, ʝʩʣʠ ʥʝ ʟʘʤʝʥʫ ʙʦʣʝʝ ʧʨʷ-

ʤʳʭ ʩʪʨʘʪʝʛʠʡ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʪʘʢʠʭ ʢʘʢ ʚʘʢʮʠʥʘ-

ʮʠʷ ʠʣʠ ʢʘʨʘʥʪʠʥ. 
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TECHNOLOGY  OF RUNNING-IN AND NON-FAILURE  OPERATION  OF ENGINES  

 

ɸʥʥʦʪʘʮʠʷ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʙʢʘʪʢʘ - ʵʪʦ ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ ʵʪʘʧ ʧʨʦʮʝʩʩʘ ʨʝʤʦʥʪʘ ʠʟʜʝʣʠʷ ʧʨʦʚʦʜʠʪʩʷ ʩ ʮʝ-

ʣʴʶ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʫʩʪʨʘʥʝʥʠʷ ʩʢʨʳʪʳʭ ʜʝʬʝʢʪʦʚ, ʩʪʘʙʠʣʠʟʘʮʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʳʧʦʣ-

ʥʝʥʠʷ ʧʦʣʥʦʡ ʧʨʠʨʘʙʦʪʢʠ ʦʪʜʝʣʴʥʳʭ ɻ ʣʝʤʝʥʪʦʚ, ʧʦʚʳʰʝʥʠʷ ʝʛʦ ɻ ʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʙʝʟʦʪʢʘʟʥʦʩʪʠ. ʀʥ-

ʬʦʨʤʘʮʠʷ ʧʦ ʥʘʜʝʞʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʧʦʟʚʦʣʷʝʪ ʨʘʮʠʦʥʘʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʠʭ ʨʝʤʦʥʪ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʶ. ʇʨʝʜʩʪʘʚʣʝʥʦ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʚʝʜʝʥʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʠʩʧʳʪʘʥʠʷ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʠ ʫʩʪʘʥʦʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʭ ʦʪʢʘʟʦʚ. ʇʦʢʘʟʘʥʘ ʚʟʘʠʤʦʩʚʷʟʴ 

ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ɻ ʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʦʪʢʘʟʦʚ. ʋʩʪʘʥʦʚʣʝʥʘ ʨʘʮʠʦʥʘʣʴʥʘʷ ʧʨʦʜʦʣ-

ʞʠʪʝʣʴʥʦʩʪʴ ʧʨʠʨʘʙʦʪʢʠ ʜʠʟʝʣʝʡ ʥʘ ʨʝʤʦʥʪʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. 

Abstract 

Technological running-in - this is the final step in the process repair of the product is conducted to detecting 

and eliminating of latent defects, stabilization of specifications, the full implementation of the running-in of indi-

vidual elements, improving its operational of reliability. Information on reliability of technical objects allows 

rational organization of their repair and exploitation. The theoretical justification of the study is presented. Pro-

duction tests of diesel engines are carried out and are established the regularities of their refusals. The relationship 

between the number of technological and exploitative refusals is shown. Rational duration the running-in of diesels 

at repair enterprise is established. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʚʠʛʘʪʝʣʴ, ʨʝʤʦʥʪ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʦʙʢʘʪʢʘ, ʦʪʢʘʟʳ, ʦʧʪʠ-

ʤʠʟʘʮʠʷ. 

Keywords: engine, repair, technological and exploitative running-in, refusals, optimization. 

 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʥʘʜʝʞʥʦʩʪʠ ʜʚʠʛʘʪʝʣʝʡ ʧʦʟʚʦ-

ʣʷʝʪ ʚʳʷʚʠʪʴ ʥʝʜʦʩʪʘʪʢʠ ʚ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʦʠʟʚʦʜ-

ʩʪʚʝ ʠ ʨʝʤʦʥʪʝ, ʫʩʪʘʥʦʚʠʪʴ ʚʣʠʷʥʠʝ ʫʩʣʦʚʠʡ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ, ʦʧʨʝʜʝʣʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ 

ʥʦʚʳʭ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝ-

ʥʠʡ ρ. ʆʙʢʘʪʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʥʝʰʥʝʝ ʚʦʟʜʝʡ-

ʩʪʚʠʝ ʥʘ ʦʙʲʝʢʪ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʵʢʩʧʣʫʘʪʘ-

ʮʠʦʥʥʦʡ ʥʘʜʝʞʥʦʩʪʠ ς, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ ʚʳ-

ʷʚʠʪʴ ʜʝʬʝʢʪʳ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ, ʫʩʪʨʘʥʝʥʠʝ ʢʦʪʦʨʳʭ ʚ ɻ ʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʟʥʘʯʠʪʝʣʴʥʦ ʩʣʦʞʥʝʝ ʠ ʜʦʨʦʞʝ, ʯʝʤ ʥʘ ʨʝ-

ʤʦʥʪʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. ʇʨʠ ʵʪʦʤ ʚʳʷʚʣʝʥʠʝ ʭʘʨʘʢ-

ʪʝʨʥʳʭ ʦʪʢʘʟʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝ-

ʥʴʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʧʨʠ-

ʥʠʤʘʪʴ ʢʦʨʨʝʢʪʠʨʫʶʱʠʝ ʤʝʨʳ. ɼʠʥʘʤʠʢʘ ʵʪʘʧʦʚ 

ʧʨʠʨʘʙʦʪʢʠ ʧʨʠʥʠʤʘʝʪʩʷ ʠʟ ʫʩʣʦʚʠʷ ʧʦʜʛʦʪʦʚʢʠ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʪʨʝʥʠʷ ʢ ʚʦʩʧʨʠʷʪʠʶ ɻ ʢʩʧʣʫʘʪʘʮʠʦʥ-

ʥʳʭ ʥʘʛʨʫʟʦʢ σ. ʋʩʪʘʥʦʚʣʝʥʦ τ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʷʚʣʝʥʥʳʭ ʦʪʢʘʟʦʚ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʧʨʠʨʘʙʦʪʢʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 
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ʟʘʚʠʩʠʪ ʦʪ ʥʘʛʨʫʟʦʯʥʦ-ʩʢʦʨʦʩʪʥʦʛʦ ʨʝʞʠʤʘ. ʇʘʨʘ-

ʤʝʪʨ ʧʦʪʦʢʘ ʦʪʢʘʟʦʚ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʵʢʩʧʦʥʝʥ-

ʮʠʘʣʴʥʦʡ ʬʫʥʢʮʠʝʡ, ʪʦʛʜʘ ʢʦʣʠʯʝʩʪʚʦ ʦʪʢʘʟʦʚ ʟʘ 

ʧʝʨʠʦʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʦʙ-

ʢʘʪʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʠʪ: 

mʪ  ᷿ ɻϽὩ Ͻ̓
Ādt  Ā(1 - Å Ͻ̓ ), m  ɻ  ᷿ ɾϽὩ Ͻ̞

̓
Ādt 

 Ā(Å Ͻ̓  - Å Ͻ̞), 

ʛʜʝ tʪ - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʢʘʪʢʠ; 

 t  ɻ- ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʦʙ-

ʢʘʪʢʠ. 

ʇʦʩʢʦʣʴʢʫ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠ-

ʦʥʥʦʡ ʦʙʢʘʪʢʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʩʪʘʸʪʩʷ ʥʝʠʟʤʝʥ-

ʥʦʡ, ʪʦ Å Ͻ̞  = ʉ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ ʩʫʤʤʘʨʥʘʷ ʩʪʦʠ-

ʤʦʩʪʴ ʫʩʪʨʘʥʝʥʠʷ ʦʪʢʘʟʦʚ: 

Pm  ʈʪ + ʈɻ = Ā̝ ̓Ͻρ  Å
Ͻ̓ ˔̞Ͻ

Å Ͻ̓  ˞ , 

ʛʜʝ ˔  ̓ʠ ˔  ̞ï ʟʘʪʨʘʪʳ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʦʜʥʦʛʦ 

ʦʪʢʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʨʝʤʦʥʪʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ 

ʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʀʩʩʣʝʜʫʷ ʜʘʥʥʫʶ ʬʫʥʢʮʠʶ ʥʘ ʵʢʩʪʨʝʤʫʤ, ʧʦ-

ʣʫʯʘʝʤ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʪʝʥʜʦʚʦʡ ʦʙʢʘʪʢʠ: 

tʪ = 

˔ ̓
˔ ̞

 
. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ 4 ʤʘʨʢʘʤ ʜʠʟʝ-

ʣʝʡ, ʜʘʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʥʘ ʧʨʠʤʝʨʝ 

ʜʚʠʛʘʪʝʣʝʡ S6D-155-4H ʪʨʘʢʪʦʨʦʚ çKomatsuè. ʅʘ 

ʨʝʤʦʥʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʙʳʣʠ ʦʙʢʘʪʘʥʳ ʧʦ ʦʜʥʦ, 

ʪʨʝʭ ʠ ʧʷʪʠʯʘʩʦʚʳʤ ʨʝʞʠʤʘʤ 25é30 ʜʚʠʛʘʪʝʣʝʡ ʚ 

ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʠ ʟʘ ʥʠʤʠ ʧʨʦʜʦʣʞʘʣʠʩʴ ʥʘʙʣʶʜʝ-

ʥʠʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʟʦʪʢʘʟ-

ʥʦʩʪʠ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ, ʘ ʜʣʷ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝ-

ʪʦʜ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. ʍʘʨʘʢʪʝʨ ʩʢʦʨʦʩʪʠ 

ʧʨʦʷʚʣʝʥʠʷ ʦʪʢʘʟʦʚ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 1 ʠ 2. 

 
ʈʠʩʫʥʦʢ 1. ʀʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʧʦʪʦʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʪʢʘʟʦʚ 

ʧʨʠ ʦʜʥʦʯʘʩʦʚʦʡ (1), ʪʨʝʭʯʘʩʦʚʦʡ (2) ʠ ʧʷʪʠʯʘʩʦʚʦʡ (3) ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ  

ʦʙʢʘʪʢʠ ʜʚʠʛʘʪʝʣʝʡ S6D-155-4H 

 

 
ʈʠʩʫʥʦʢ 2. ʀʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʧʦʪʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʦʪʢʘʟʦʚ 

ʧʨʠ ʦʜʥʦʯʘʩʦʚʦʡ (1), ʪʨʝʭʯʘʩʦʚʦʡ (2) ʠ ʧʷʪʠʯʘʩʦʚʦʡ (3) ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ  

ʦʙʢʘʪʢʠ ʜʚʠʛʘʪʝʣʝʡ S6D-155-4H 

 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʦʪʢʘʟʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʘʯʘʣʴ-

ʥʳʡ ʧʝʨʠʦʜ ʨʘʙʦʪʳ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʭ ʢʦʣʠʯʝʩʪʚʦ 

ʩʥʠʞʘʝʪʩʷ ʠ ʩʪʨʝʤʠʪʩʷ ʢ ʩʪʘʙʠʣʠʟʘʮʠʠ. ɺ ʦʩʥʦʚʥʦʤ 

ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʚʦʟʥʠʢʘʶʪ ʠʟ-ʟʘ ʧʦʛʨʝʰʥʦʩʪʝʡ 

ʩʙʦʨʢʠ ʩʦʧʨʷʞʝʥʠʡ ʠ ʠʩʧʳʪʘʥʠʷ ʫʟʣʦʚ, ʚʳʭʦʜ ʠʟ 

ʩʪʨʦʷ ʨʝʩʫʨʩʦʦʧʨʝʜʝʣʷʶʱʠʭ ʜʝʪʘʣʝʡ ʥʝʟʥʘʯʠʪʝʣʴ-

ʥʳʡ: ʧʨʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʙʢʘʪʢʝ - 2é4%, ɻ ʢʩʧʣʫ-

ʘʪʘʮʠʦʥʥʦʡ ï 6é9%. ʀʩʧʦʣʴʟʫʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʳʝ ʜʘʥʥʳʝ ʦʧʨʝʜʝʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʟʘʪʨʘʪ ʥʘ 

ʫʩʪʨʘʥʝʥʠʝ ʦʪʢʘʟʦʚ (ʨʠʩ. 3). 
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ʈʠʩʫʥʦʢ 3. ʀʟʤʝʥʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʦʪʢʘʟʦʚ: ʩʫʤʤʘʨʥʳʭ (1), ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ (2)  

ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

 

ʄʠʥʠʤʫʤ ʠʟʜʝʨʞʝʢ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ 4,5 ʯʘʩʘʭ ʩʪʝʥʜʦʚʦʡ ʦʙʢʘʪʢʠ, ʪʦʛʜʘ ʚ ɻ ʢʩʧʣʫʘʪʘʮʠʠ ʩʦʟʜʘʸʪʩʷ ɻ ʢʦ-

ʥʦʤʠʷ ʚ ʩʨʝʜʥʝʤ 1000 ʨʫʙʣʝʡ ʥʘ ʦʜʠʥ ʜʚʠʛʘʪʝʣʴ. 
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GENERATOR OF TEMPLATE - BASED COMMUNICATION  MESSAGES FOR PROMOTING  

SOFTWARE PRODUCTS 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʦʙʦʟʥʘʯʝʥʘ ʧʨʦʙʣʝʤʘ ʩʦʩʪʘʚʣʝʥʠʷ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʦʦʙʱʝʥʠʡ (ʨʝʢʣʘʤʥʳʭ ʪʝʢʩʪʦʚ) ʜʣʷ 

ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʨʝʰʝʥʠʷ ʧʨʝʜʣʦʞʝʥʘ ʩʠʩʪʝʤʘ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ, ʨʘʙʦʪʘʶʱʘʷ ʩ ʪʝʢʩʪʦʚʳʤʠ ʰʘʙʣʦʥʘʤʠ. ʆʧʠʩʘʥ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʥʘ ʦʩ-

ʥʦʚʝ ʜʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʪʝʢʩʪʳ 

ʩ ʚʳʩʦʢʦʡ ʢʦʥʚʝʨʩʠʝʡ. ʆʧʠʩʘʥʥʳʝ ʨʝʰʝʥʠʝ ʠ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʫʥʠʚʝʨʩʘʣʴʥʳ ʠ ʤʦʛʫʪ ʙʳʪʴ ʤʘʩʰʪʘ-

ʙʠʨʦʚʘʥʳ ʧʦʜ ʨʘʟʥʳʝ ʧʨʝʜʤʝʪʥʳʝ ʦʙʣʘʩʪʠ. 

Abstract 

The article identifies the problem of creating communication messages (advertising texts) for the promotion 

of software products. As a solution, a decision support system is proposed that works with text templates. Devel-

oped software product is described. As a result, you can design texts with high conversion. The described solution 

and software product are versatile and can be scaled to different subject areas. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ, ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʝ ʩʦʦʙʱʝʥʠʝ, ʧʨʦʜʚʠʞʝʥʠʝ, ʨʝʢʣʘʤʘ, h ʘʙ-

ʣʦʥʳ  

Key words: software product, communication message, promotion, advertising, templates 
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ɸʢʪʫʘʣʴʥʦʩʪʴ. ʌʠʥʘʥʩʦʚʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʀʊ-

ʢʦʤʧʘʥʠʡ ʟʘʚʠʩʠʪ ʚ ʪʦʤ ʯʠʩʣʝ ʦʪ ʢʘʯʝʩʪʚʘ ʤʘʨʢʝ-

ʪʠʥʛʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠ ʧʨʦʜʚʠʞʝʥʠʠ ʨʘʟʨʘʙʘ-

ʪʳʚʘʝʤʳʭ ʧʨʦʜʫʢʪʦʚ ʠ (ʠʣʠ) ʫʩʣʫʛ. ʆʜʥʦʡ ʠʟ ʩʦ-

ʩʪʘʚʣʷʶʱʠʭ ʫʩʧʝʰʥʦʡ ʨʘʙʦʪʳ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʦʦʙʱʝ-

ʥʠʡ (ʨʝʢʣʘʤʥʳʭ ʦʙʲʷʚʣʝʥʠʡ). ɺʤʝʩʪʝ ʩ ʪʝʤ ʜʘʥʥʘʷ 

ʟʘʜʘʯʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʣʦʞʥʳʭ, ʪʘʢ ʢʘʢ ʝ yʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʫʤʝʥʠʷ ʧʦʜʦʙʨʘʪʴ ʪʝ ʩʣʦʚʘ 

(ʬʦʨʤʳ, ʦʙʨʘʟʳ), ʢʦʪʦʨʳʝ çʩʧʨʦʚʦʮʠʨʫʶʪè ʧʦʣʫʯʘ-

ʪʝʣʷ ʧʦʩʪʫʧʠʪʴ ʥʫʞʥʳʤ ʘʜʨʝʩʘʥʪʫ ʦʙʨʘʟʦʤ (ʢʫ-

ʧʠʪʴ, ʩʢʘʯʘʪʴ, ʟʘʧʦʣʥʠʪʴ ʟʘʷʚʢʫ ʠ ʪ.ʧ.). ʕʪʦ ʥʝ ʚʩʝ-

ʛʜʘ ʧʦʜ ʩʠʣʫ ʤʘʣʳʤ ʀʊ-ʢʦʤʧʘʥʠʷʤ (ʚʢʣʶʯʘʷ ʩʪʘʨ-

ʪʘʧʳ), ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʠʤ ʟʘʥʠʤʘʪʴ ʜʦʩʪʦʡʥʦʝ 

ʤʝʩʪʦ ʥʘ ʨʳʥʢʝ, ʦʛʨʘʥʠʯʠʚʘʷ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ 

ʩʪʨʘʥʳ. ɺ ʪʦ ʚʨʝʤʷ ʧʦ ʜʘʥʥʳʤ [1], ʩʝʛʤʝʥʪ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʪʠʨʘʞʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʷʚ-

ʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʀʊ-ʦʪʨʘʩʣʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ.  

ɼʣʷ ʯʝʛʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦ-

ʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ (ʛʝʥʝʨʘʪʦʨ), ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ 

ʬʫʥʢʮʠʶ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ 

ʧʨʦʮʝʩʩʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʨʳʥʦʢ ʚ ʯʘʩʪʠ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʦʦʙʱʝʥʠʡ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʟʳ ʰʘʙʣʦʥʦʚ. 

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ: 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʦʙʨʘʥʥʘʷ ʤʘʨʢʝʪʦʣʦʛʘʤʠ ʙʘʟʘ 

ʰʘʙʣʦʥʦʚ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʦʦʙʱʝʥʠʡ (ʨʝʢʣʘʤ-

ʥʳʭ ʦʙʲʷʚʣʝʥʠʡ); ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʨʘʚʠʣʘ ʚʳʙʦʨʘ 

ʢʦʥʢʨʝʪʥʦʛʦ h ʘʙʣʦʥʘ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʩʦʦʙʱʝ-

ʥʠʷ ʠʟ ʙʘʟʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʜʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʧʨʦʜʫʢʪʘ (ʥʘʧʨʠʤʝʨ, ʝʛʦ ʮʝʥʘ), ʧʦʪʨʝʙʠʪʝʣʷ 

(ʥʘʧʨʠʤʝʨ, ʚʦʟʨʘʩʪ, ʧʦʣ) ʠ ʤʝʜʠʘ-ʠʥʩʪʨʫʤʝʥʪʘ ʧʝ-

ʨʝʜʘʯʠ ʨʝʢʣʘʤʳ (ʥʘʧʨʠʤʝʨ, ʧʦʩʪ ʚ ʣʝʥʪʝ Instagram) 

ʠ ʜʨʫʛʠʝ. ʇʦʩʣʝʜʥʝʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʦ ʩ ʧʦʤʦ-

ʱʴ ʁ ʧʨʦʜʫʢʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʩʪʘʚʠʪʴ ʟʥʘʥʠʝ ʚ ʚʠʜʝ ʧʨʝʜʣʦʞʝʥʠʡ ʪʠʧʘ: 

çɽʉʃʀ ʫʩʣʦʚʠʝ, ʊʆ ʜʝʡʩʪʚʠʝè (ʝʩʣʠ ʮʝʣʝʚʘʷ ʘʫʜʠ-

ʪʦʨʠʷ çʤʫʞʯʠʥʳè, ʪʦ ʧʨʝʜʣʦʞʠʪʴ ʰʘʙʣʦʥ çɸè, 

ʠʥʘʯʝ ʰʘʙʣʦʥ çɹè). ʇʦʜʨʦʙʥʦ ʢʦʥʮʝʧʮʠʷ ʜʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʦʧʠʩʘʥʘ ʚ [2]. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʪʘʣʠ: 

¶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʤʝʪʦʜ ʩʦʟʜʘʥʠʷ ʰʘʙʣʦ-

ʥʦʚ ʨʝʢʣʘʤʥʳʭ ʦʙʲʷʚʣʝʥʠʡ; 

¶ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʠʩʢ ʰʘʙʣʦʥʦʚ ʨʝʢʣʘʤʥʳʭ 

ʦʙʲʷʚʣʝʥʠʡ; 

¶ ʩʦʭʨʘʥʷʪʴ ʨʝʟʫʣʴʪʘʪʳ ʩʦʩʪʘʚʣʝʥʠʷ ʛʦʪʦʚʳʭ 

ʨʝʢʣʘʤʥʳʭ ʦʙʲʷʚʣʝʥʠʡ ʠ ʚʝʩʪʠ ʩʪʘʪʠʩʪʠʢʫ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʠʭ ʨʘʙʦʪʳ. 

ɺ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʘ 

ʪʠʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʨʠʩ. 1, 2): 

¶ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ 

ʵʢʩʧʝʨʪʦʤ ʚ ʤʘʨʢʝʪʠʥʛʝ ʠ ʦʪʚʝʪʩʪʚʝʥʝʥ ʟʘ ʥʘʧʦʣʥʝ-

ʥʠʝ ʩʠʩʪʝʤʳ ʨʘʟʣʠʯʥʳʤʠ ʰʘʙʣʦʥʘʤʠ ʨʝʢʣʘʤʥʳʭ 

ʩʦʦʙʱʝʥʠʡ; 

¶ ʨʝʢʣʘʤʥʳʡ ʤʝʥʝʜʞʝʨ, ʢʦʪʦʨʳʡ ʧʨʦʜʚʠʛʘʝʪ 

ʩʚʦʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ. 

 
ʈʠʩ. 1. ɼʠʘʛʨʘʤʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʜʣʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ 
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ʈʠʩ. 2. ɼʠʘʛʨʘʤʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʜʣʷ ʨʝʢʣʘʤʥʦʛʦ ʤʝʥʝʜʞʝʨʘ 

 

ɸʨʭʠʪʝʢʪʫʨʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʉ 

ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʧʨʦʜʫʢʪ ʜʦʣʞʝʥ 

ʙʳʪʴ ʦʙʱʝʜʦʩʪʫʧʥʳʤ ʠ ʥʝʦʛʨʘʥʠʯʝʥ ʥʘ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʨʝʜʩʪʘʚʠʣʘ ʠʟ ʩʝʙʷ ʢʣʠʝʥʪ-ʩʝʨʚʝʨ-

ʥʦʝ web-ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʠʟʚʘʥʦ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʦʚʘʪʴ ʩ ʙʘʟʦʡ ʰʘʙʣʦʥʦʚ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʦ-

ʦʙʱʝʥʠʡ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 3. 

 
ʈʠʩ. 3. ʉʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʩʠʩʪʝʤʦʡ 

 

ʉʝʨʚʝʨʥʘʷ ʯʘʩʪʴ ï ʛʣʘʚʥʘʷ, ʛʜʝ ʩʦʩʨʝʜʦʪʦʯʝʥʘ 

ʚʩʷ ʙʠʟʥʝʩ-ʣʦʛʠʢʘ. ʉʝʨʚʝʨ ʦʙʨʘʙʘʪʳʚʘʝʪ ʟʘʧʨʦʩʳ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʙʨʘʱʘʷʩʴ ʚ ʙʘʟʫ ʜʘʥʥʳʭ, ʦʙʨʘʙʘ-

ʪʳʚʘʷ ʜʘʥʥʳʝ. ʇʦʣʴʟʦʚʘʪʝʣʴ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʫʝʪ ʪʦʣʴʢʦ ʩ ʢʣʠʝʥʪʩʢʠʤ ʧʨʠʣʦʞʝʥʠʝʤ. ɺʟʘ-

ʠʤʦʜʝʡʩʪʚʠʷ ʢʣʠʝʥʪʩʢʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʩ ʩʝʨʚʝʨʥʦʡ 

ʯʘʩʪʴʶ ʨʝʘʣʠʟʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʝʜʠʥʦʛʦ ʠʥʪʝʨ-

ʬʝʡʩʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʡ ʥʦʩʠʪ ʘʙʙʨʝʚʠʘ-

ʪʫʨʫ API (Application Programming Interface).  

ʊʘʢʦʡ ʧʦʜʭʦʜ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʣʦʞʝʥʠʷ ʜʘʝʪ 

ʙʦʣʴʰʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʜʣʷ ʙʠʟʥʝʩʘ, ʦʥʦ ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʩʝʛʜʘ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʠʪʴ 

ʩʚʦʶ ʘʫʜʠʪʦʨʠʶ, ʨʘʟʨʘʙʦʪʘʚ ʢʣʠʝʥʪʩʢʦʝ ʧʨʠʣʦʞʝ-

ʥʠʝ ʜʣʷ ʥʦʚʦʡ ʧʣʘʪʬʦʨʤʳ. ɼʣʷ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤ-

ʧʣʝʢʩʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʢʨʫʧʥʳʝ ʢʦʨʧʦʨʘʮʠʠ 

ʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʫʧʨʦʱʘʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ ʚ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʫ ʢʦʤʧʘʥʠʠ-ʧʦʣʴʟʦʚʘʪʝʣʷ ʟʘ ʩʯʝʪ ʧʨʝʜʦ-

ʩʪʘʚʣʝʥʠʷ ʧʫʙʣʠʯʥʦʛʦ API. 

ʈʷʜ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʦʧʨʝʜʝʣʝʥ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. ʉʨʝʜʠ ʩʨʝʜʩʪʚ ʨʝʘʣʠʟʘʮʠʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʚʳʙʨʘʥ AngularJS, 

ʢʦʪʦʨʳʡ ʚ ʦʪʣʠʯʠʝ ʦʪ React JS ʧʦʟʚʦʣʷʝʪ ʫʩʢʦʨʠʪʴ 

ʨʘʟʨʘʙʦʪʢʫ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʙʝʟ ʧʦʪʝʨʠ ʢʘʯʝʩʪʚʘ ʠʩ-

ʧʦʣʥʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ CSS-

ʬʨʝʡʤʚʦʨʢʦʤ ʩʪʘʣ Bootstrap, ʘ ʥʝ Foundation. ʉʨʝʜʠ 

ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ (PHP, Ruby ʠ Python), 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʡ ï Python, ʪʘʢ ʢʘʢ ʚ ʧʦʣ-

ʥʦʡ ʤʝʨʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷ, ʩʨʝʜʠ ʢʦ-

ʪʦʨʳʭ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʩʣʦʞʥʳʭ ʧʨʦ-

ʝʢʪʦʚ, ʧʨʦʩʪʦʪʘ ʚ ʠʟʫʯʝʥʠʠ. ʊʘʢ ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ 

web-ʧʨʠʣʦʞʝʥʠʡ (ʠ ʧʨʦʝʢʪʠʨʫʝʤʳʡ ʧʨʦʜʫʢʪ ʥʝ ʠʩ-

ʢʣʶʯʝʥʠʝ) ʠʤʝʝʪ ʦʜʠʥʘʢʦʚʳʡ ʥʘʙʦʨ ʙʘʟʦʚʳʭ ʬʫʥʢ-

ʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʘʚʪʦʨʠʟʘʮʠʷ, ʦʙʨʘʙʦʪʢʘ ʩʝʩʩʠʡ, ʚʘ-

ʣʠʜʘʮʠʷ ʟʘʧʨʦʩʦʚ ʠ ʪ.ʧ. ʩʨʝʜʠ ʚʝʙ-ʬʨʝʡʤʚʦʨʢʦʚ 

Django, Flask, Tornado ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʥʦ ʧʝʨ-

ʚʦʤʫ. 

ɼʣʷ ʫʜʦʙʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʠ ʜʘʣʴʥʝʡʰʝʡ ʧʦʜ-

ʜʝʨʞʢʠ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ ʩʠʩʪʝʤʳ ʚʳʙʨʘʥ ʤʦʜʫʣʴ-

ʥʳʡ ʧʦʜʭʦʜ: ʧʝʨʚʳʡ ʤʦʜʫʣʴ ʦʪʚʝʯʘʝʪ ʟʘ ʧʦʣʫʯʝʥʠʷ 

ʚʳʙʦʨʢʠ ʩ ʩʝʨʚʝʨʘ ʰʘʙʣʦʥʦʚ ʨʝʢʣʘʤʥʳʭ ʩʦʦʙʱʝ-
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ʥʠʡ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʳʭ ʘʪʨʠʙʫʪʦʚ, ʦʧʠ-

ʩʳʚʘʶʱʠʭ ʰʘʙʣʦʥ; ʚʪʦʨʦʡ ï ʦʪʦʙʨʘʞʘʝʪ ʘʨʭʠʚ ʩʦ-

ʭʨʘʥʝʥʥʳʭ ʨʝʢʣʘʤʥʳʭ ʦʙʲʷʚʣʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ, 

ʪʘʢʞʝ ʜʘʝʪ ʬʫʥʢʮʠʦʥʘʣ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʦʙʲʷʚʣʝʥʠʷ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʚʝʩʴ ʪʨʝʙʫʝʤʳʡ 

ʬʫʥʢʮʠʦʥʘʣ, ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʥʘ ʩʝʨʚʝʨʥʫʶ ʠ ʢʣʠʝʥʪ-

ʩʢʫʶ ʯʘʩʪʴ. ʂʦʤʧʦʥʝʥʪʳ ʩʠʩʪʝʤʳ ʧʦʣʥʦʩʪʴʶ ʠʟʦ-

ʣʠʨʦʚʘʥʳ ʜʨʫʛ ʦ ʜʨʫʛʘ, ʠʭ ʩʚʷʟʳʚʘʝʪ ʤʝʞʜʫ ʩʦʙʦʡ 

ʧʨʦʪʦʢʦʣ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ HTTP API, ʯʪʦ ʦʙʣʝʛʯʘʝʪ 

ʜʘʣʴʥʝʡʰʫʶ ʧʦʜʜʝʨʞʢʫ ʠ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʦʛʦ ʬʫʥʢ-

ʮʠʦʥʘʣʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʉʦʟʜʘʥ ʨʷʜ ɻ ʢʨʘʥʦʚ (ʧʨʠʤʝʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 

4 ï 10), ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʚ ʚʠʟʫʘʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ 

ʢʣʠʝʥʪʩʢʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʫʶʱʠʭ ʩ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʴʶ ʠ ʦʪʦʙʨʘʞʘʶʱʠʭ 

ʜʘʥʥʳʝ ʠ ʚʳʧʦʣʥʷʝʤʳʝ ʧʨʦʮʝʩʩʳ. ɼʣʷ ʘʜʤʠʥʠʩʪʨʘ-

ʪʦʨʘ ʨʝʘʣʠʟʦʚʘʥ ʬʫʥʢʮʠʦʥʘʣ ʟʘʧʦʣʥʝʥʠʷ ʙʘʟʳ h ʘʙ-

ʣʦʥʦʚ (ʨʠʩ. 4, 5). 

 
ʈʠʩ. 4. ʕʢʨʘʥ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʣʦʝʚ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʝʪʠ (ʙʘʟʳ ʰʘʙʣʦʥʦʚ) 

 

 
ʈʠʩ. 5. ʕʢʨʘʥ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʰʘʙʣʦʥʘ ʠʪʦʛʦʚʦʛʦ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ 

 

ʈʝʢʣʘʤʥʳʡ ʤʝʥʝʜʞʝʨ ʚʳʙʠʨʘʝʪ ʰʘʙʣʦʥ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʥʘ ʥʘʯʘʣʴʥʦʡ ʩʪʨʘʥʠʮʝ (ʨʠʩ. 

6), ʜʣʷ ʯʝʛʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʚʦʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʠ ʧʦʪʨʝʙʠʪʝʣʷ ʧʫʪʝʤ ʚʳʙʦʨʘ ʧʦ ʧʫʥʢʪʘʤ ʚʘʨʠʘʥʪʦʚ 

ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ. 
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ʈʠʩ. 6. ʅʘʯʘʣʴʥʘʷ ʩʪʨʘʥʠʮʘ ʚʳʙʦʨʘ ʰʘʙʣʦʥʦʚ 

 

ʇʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʬʦʨʤʳ ʩʠʩʪʝʤʦʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʙʨʘʪʴ ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʚ ʠʪʦʛʦʚʦʤ ʰʘʙʣʦʥʝ ʦʙʲʷʚʣʝʥʠʷ (ʨʠʩ. 7). 

 

 
ʈʠʩ. 7. ʕʢʨʘʥ ʚʳʙʦʨʘ ʢʦʤʧʦʥʝʥʪʦʚ ʰʘʙʣʦʥʘ 

 

ɼʘʣʝʝ ʧʨʦʠʩʭʦʜʠʪ ʛʝʥʝʨʘʮʠʷ ʠʪʦʛʦʚʦʛʦ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʠʟ ʰʘʙʣʦʥʘ (ʨʠʩ. 8). ʇʦʣʴʟʦ-

ʚʘʪʝʣʴ ʚʚʦʜʠʪ ʜʘʥʥʳʝ ʚ ʧʨʦʧʫʱʝʥʥʳʝ ʧʦʣʷ ʠ ʚʳʙʠʨʘʝʪ ʚʘʨʠʘʥʪʳ ʧʨʦʧʫʩʢʦʚ, ʧʦʣʫʯʘʷ ʛʦʪʦʚʦʝ ʩʦʦʙʱʝʥʠʝ 

ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ (ʨʠʩ. 9).  
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ʈʠʩ. 8. ʕʢʨʘʥ ʛʝʥʝʨʘʮʠʠ ʠʪʦʛʦʚʦʛʦ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ 

 

 
ʈʠʩ. 9. ʆʪʦʙʨʘʞʝʥʠʝ ʠʪʦʛʦʚʦʛʦ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ 

 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʧʫʥʢʪʦʚ ʨʝʢʣʘʤʥʳʡ ʤʝʥʝʜʞʝʨ ʧʦʣʫʯʠʪ ʛʦʪʦʚʦʝ ʠʪʦʛʦʚʦʛʦ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʝ 

ʩʦʦʙʱʝʥʠʝ (ʨʝʢʣʘʤʥʦʝ ʦʙʲʷʚʣʝʥʠʝ). ɽʛʦ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʚ ʘʨʭʠʚ, ʛʜʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʦ ʢʦʥʚʝʨʩʠʠ 

ʧʦʟʞʝ ʚʳʩʪʘʚʠʪʴ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪ 0 ʜʦ 10 (ʨʠʩ. 10). 

 
ʈʠʩ. 10. ʕʢʨʘʥ ʘʨʭʠʚʘ 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʧʨʦʛʨʘʤʤ-

ʥʦʤ ʢʦʤʧʣʝʢʩʝ ʨʝʘʣʠʟʦʚʘʥ ʚʝʩʴ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʡ 
ʬʫʥʢʮʠʦʥʘʣ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʨʝʢʣʘʤʥʦʤʫ ʤʝʥʝʜʞʝʨʫ 
ʧʦʣʫʯʠʪʴ ʰʘʙʣʦʥ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ 
ʠ ʘʜʘʧʪʠʨʦʚʘʪʴ ʝʛʦ. ɺ ʠʪʦʛʝ ʦʥʦ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦ-
ʚʘʪʴ ʧʨʦʜʚʠʛʘʝʤʦʤʫ ʧʨʦʛʨʘʤʤʥʦʤʫ ʧʨʦʜʫʢʪʫ, ʧʣʦ-
ʱʘʜʢʝ ʧʨʦʜʚʠʞʝʥʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤ ʚʦʩʧʨʠʷʪʠʷ 
ʠʥʬʦʨʤʘʮʠʠ ʧʦʪʨʝʙʠʪʝʣʷ, ʯʪʦ ʧʦʚʳʩʠʪ ʝʛʦ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʴ. ʇʨʦʜʫʢʪ ʠʤʝʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʨʝʛʠ-
ʩʪʨʘʮʠʶ ʚ ʈʝʝʩʪʨʝ ʧʨʦʛʨʘʤʤ ʜʣʷ ʕɺʄ [3]. 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
1. ʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 2014 - 
2020 ʛʦʜʳ ʠ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ ʜʦ 2025 ʛʦʜʘ, ʫʪʚʝʨ-
ʞʜʝʥʘ ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ.  ̄2036-ʨ ʦʪ 1 ʥʦʷʙʨʷ 2013 ʛʦʜʘ [ʕʣʝʢ-
ʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 
http://government.ru/media/files/41d49f3cb61f7b636d
f2.pdf, ʩʚʦʙʦʜʥʳʡ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 22.02.2020). 

2. ɽʭʣʘʢʦʚ ʖ. ʇ. ʄʘʣʘʭʦʚʩʢʘʷ ɽ.ʂ. ʐʘʙʣʦʥʳ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ 
ʩʦʦʙʱʝʥʠʷ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢ-
ʪʦʚ ʥʘ ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʨʳʥʦʢ // ɹʀɿʅɽʉ-
ʀʅʌʆʈʄɸʊʀʂɸ. ï 2018. ï̄  1(43). ï ʉ. 50-60 

3. ɻʝʥʝʨʘʪʦʨ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʦʦʙʱʝʥʠʡ 
ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʢʦʨ-
ʧʦʨʘʪʠʚʥʳʡ ʨʳʥʦʢ. ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥ-
ʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ  ̄
2019611535. ʄʘʣʘʭʦʚʩʢʘʷ ɽ.ʂ., ɽʭʣʘʢʦʚ ʖ.ʇ., ʋʩʦʚ 
ɸ.ɸ., ʐʚʝʮʦʚ ɸ.ʆ. ɼʘʪʘ ʨʝʛʠʩʪʨʘʮʠʠ 29.01.2019 
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ʋɼʂ 531.011 

ʊʘʨʩʠʩ ɽʢʘʪʝʨʠʥʘ ʖʨʴʝʚʥʘ 

ʂʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ  

 

ʋʉʃʆɺʀʗ ʀ ʇʈʀʏʀʅʓ ʅɽʇʈʀʄɽʅʀʄʆʉʊʀ ʄɽʊʆɼʀʂʀ ʅɽɿɸɺʀʉʀʄʆɻʆ 

ʆʇʈɽɼɽʃɽʅʀʗ ʈɽɸʂʎʀʁ ʉɺʗɿɽʁ ɺ ʉʀʉʊɽʄɸʍ ʊɽʃ ʅɸ ʆʉʅʆɺɽ ʇʈʀʅʎʀʇɸ 
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CONDITIONS  AND REASONS FOR THE NON-APPLICABILITY  OF THE BOND REACTIONS 

INDEPENDENT DETERMINATION  METHOD  IN BODY SYSTEMS BASED ON THE VIRTUAL  

DISPLACEMENTS  PRINCIPLE  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʟʘʚʝʨʰʘʝʪʩʷ ʦʙʩʫʞʜʝʥʠʝ ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪ ʘʚʪʦʨʘ [1,2], ʚ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʳ ʩʣʫʯʘʠ 

ʥʝʧʨʠʤʝʥʠʤʦʩʪʠ ʤʝʪʦʜʠʢʠ ʥʝʟʘʚʠʩʠʤʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʘʢʮʠʡ ʩʚʷʟʝʡ ʚ ʩʠʩʪʝʤʘʭ ʪʝʣ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ 

ʚʠʨʪʫʘʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ, ʠʟʣʦʞʝʥʥʦʡ ʚ [3-5].  

ɺ ʦʩʥʦʚʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʣʦʞʝʥʠʷʭ ʧʨʠʥʮʠʧʘ ʚʠʨʪʫʘʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʥʝʪ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 

ʩʠʩʪʝʤʘʤʠ, ʤʦʜʝʣʠʨʫʝʤʳʤʠ ʘʙʩʦʣʶʪʥʦ ʪʚʝʨʜʳʤʠ ʪʝʣʘʤʠ ʠ ʞʝʩʪʢʠʤʠ ʩʚʷʟʷʤʠ, ʠ ʩʠʩʪʝʤʘʤʠ ʤʦʜʝʣʠʨʫ-

ʝʤʳʤʠ ʜʝʬʦʨʤʠʨʫʝʤʳʤʠ ʪʝʣʘʤʠ ʠ ʫʧʨʫʛʠʤʠ ʩʚʷʟʷʤʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʤʝʪʦʜʳ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʪʘ-

ʪʠʢʠ ʦʩʥʦʚʘʥʳ ʥʘ ʧʨʠʥʮʠʧʝ ʦʪʚʝʨʜʝʚʘʥʠʷ ʠ ʤʘʣʦʩʪʠ ʜʝʬʦʨʤʘʮʠʡ ʚ ʩʪʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʤʳʭ ʢʦʥʩʪʨʫʢ-

ʮʠʷʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʨʝʘʢʮʠʠ ʩʚʷʟʝʡ ʧʦ ʥʝʜʝʬʦʨʤʠʨʦʚʘʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ. ʄʝʞʜʫ ʪʝʤ ʘʚʪʦʨ r

ʤʝʪʦʜʠʢʠ ʥʝʟʘʚʠʩʠʤʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʘʢʮʠʡ ʩʚʷʟʝʡ ʚ ʩʠʩʪʝʤʘʭ ʪʝʣ ʜʝʣʘʶʪ ʘʢʮʝʥʪ ʥʘ ʪʦʤ, ʯʪʦ ʦʪʙʨʘ-

ʩʳʚʘʥʠʝ ʦʜʥʦʡ ʧʨʦʩʪʦʡ ʩʚʷʟʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ, ʥʝ ʩʚʷʟʘʥʥʦʛʦ ʩ ʜʝʬʦʨ-

ʤʘʮʠʷʤʠ ʪʝʣ ʠ ʩʚʷʟʝʡ ʩʠʩʪʝʤʳ, ʚ ʪʦʯʢʝ ʧʨʠʣʦʞʝʥʠʷ ʝʝ ʨʝʘʢʮʠʠ ʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʵʪʦʡ ʨʝʘʢʮʠʠ,  

ɸʚʪʦʨʳ ɻ ʪʦʡ ʤʝʪʦʜʠʢʠ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʚʠʨʪʫʘʣʴʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ, ʚʦʟʥʠʢʘʶʱʝʝ ʧʨʠ ʦʪʙʨʘʩʳʚʘ-

ʥʠʠ ʦʜʥʦʡ ʧʨʦʩʪʦʡ ʩʚʷʟʠ, ʩʦʚʤʝʩʪʠʤʦ ʩ ʦʩʪʘʚʰʠʤʠʩʷ ʩʚʷʟʷʤʠ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʠʭ ʘʙʩʦʣʶʪʥʦʡ ʞʝʩʪʢʦ-

ʩʪʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʚʠʨʪʫʘʣʴʥʦʡ ʨʘʙʦʪʳ ʩʠʣ ʩʠʩʪʝʤʳ ʥʘ ʵʪʦʤ ʚʠʨʪʫʘʣʴʥʦʤ ʧʝʨʝʤʝ-

ʱʝʥʠʠ ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ ʨʝʘʢʮʠʶ ʦʪʙʨʦʰʝʥʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʝʥʘ ʚ ʯʠʩʣʦ ʟʘʜʘʥʥʳʭ ʩʠʣ. ʕʪʦ ʫʩʣʦ-

ʚʠʝ ʥʝ ʚʩʝʛʜʘ ʚʳʧʦʣʥʷʝʪʩʷ ʠ ʧʦʣʫʯʠʪʴ ʦʜʥʦ ʫʨʘʚʥʝʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʚ ʢʘʯʝʩʪʚʝ ʥʝʠʟʚʝʩʪʥʦʡ ʪʦʣʴʢʦ 

ʨʝʘʢʮʠʶ ʦʪʙʨʦʰʝʥʥʦʡ ʩʚʷʟʠ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʥʝʚʦʟʤʦʞʥʦ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʨʘʙʦʪʝ [2], ʧʨʠ-

ʤʝʥʝʥʠʝ ʧʨʠʥʮʠʧʘ ʚʠʨʪʫʘʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʚ ʦʙʱʝʡ ʧʦʩʪʘʥʦʚʢʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʘʢʮʠʡ ʚʩʝʭ ʩʚʷʟʝʡ ʚ 

ʥʝʠʟʤʝʥʷʝʤʳʭ ʩʪʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʤʳʭ ʩʠʩʪʝʤʘʭ ʪʝʣ ʥʝ ʚʳʟʳʚʘʝʪ ʥʠʢʘʢʠʭ ʪʨʫʜʥʦʩʪʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʪʜʝʣʴʥʳʭ ʩʠʩʪʝʤ ʪʝʣ ʫʩʪʘʥʦʚʣʝʥʳ ʫʩʣʦʚʠʷ ʠ ʧʨʠʯʠʥʳ ʥʝʧʨʠ-

ʤʝʥʠʤʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʤʝʪʦʜʠʢʠ.  

Abstract 

The article concludes the discussion of the author's previous works [1,2], which show cases of non-applica-

bility of the bond reactions independent determination method in body systems based on the virtual displacements 

principle, described in [3-5].  

The main theoretical provisions of the virtual displacement principle do not contain any differences between 

systems modeled by absolutely solid bodies and rigid bonds, and systems modeled by deformable bodies and elastic 

bonds. Contrariwise, geometric statics methods are based on the principle of solidification and small deformations 

in statically determinable structures. It allows you to determine the bonds reaction by the undeformed state. Mean-

while, the authors of the method for bond reactions independent determination in body systems make a point that 

the neglect of a single simple bond leads to the occurrence of a virtual displacement which is not associated with 

bodies deformations and bonds of the system at the point of application of its reaction and in the direction of this 

reaction. 

The authors of this method claim that the virtual displacement which occurs when one simple link is dropped 

is compatible with the remaining links under the assumption of their absolute rigidity. As a result, the expression 

for the virtual operation of the system forces on this virtual motion contains only the response of the dropped link, 

which is involved in the specified forces. This condition is not always achievable, and it is not possible to obtain a 

single equation that contains only the dropped bond reaction as an unknown term. 

However, as shown in [2],  the application of the virtual displacements principle in the general formulation 

to determine the all bonds reactions in invariable statically indeterminate body systems does not cause any diffi-

culties. As a result of static and kinematic analysis of specific body systems, the conditions and reasons for the 

non-applicability of the considered method are determined.  
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʠʥʮʠʧ ʚʠʨʪʫʘʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ; ʥʝʟʘʚʠʩʠʤʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʨʝʘʢʮʠʡ ʩʚʷʟʝʡ; ʫʩʣʦ-

ʚʠʷ ʥʝʧʨʠʤʝʥʠʤʦʩʪʠ; ʧʨʠʯʠʥʳ ʥʝʧʨʠʤʝʥʠʤʦʩʪʠ; ʥʝʠʟʤʝʥʷʝʤʳʝ ʩʪʘʪʠʯʝʩʢʠ ʥʝʦʧʨʝʜʝʣʠʤʳʝ ʩʠʩʪʝʤʳ 

ʪʝʣ. 

Keywords: virtual displacement principle; bond reactions independent determination; conditions of non-ap-

plicability; reasons for non-applicability; invariable statically indeterminate body systems. 

 

ɺʚʝʜʝʥʠʝ. 

ɺ ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪʘʭ ʘʚʪʦʨʘ [1,2] ʜʣʷ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʨʝʘʢʮʠʡ ʠʜʝʘʣʴʥʳʭ ʩʚʷʟʝʡ ʚ ʩʪʘʪʠʯʝʩʢʠ 

ʦʧʨʝʜʝʣʠʤʳʭ ʩʠʩʪʝʤʘʭ ʪʝʣ ʨʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʠʢʠ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʠʥʮʠʧʘ ʚʠʨʪʫʘʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ. 

ɺ ʵʪʠʭ ʩʪʘʪʴʷʭ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʤʝʪʦ-

ʜʠʢʝ ʥʝʟʘʚʠʩʠʤʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʘʢʮʠʡ [3-5], ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʦʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʩʪʘʪʠʢʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ɻ ʪʘ ʤʝ-

ʪʦʜʠʢʘ ʥʝ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʠ ʥʝʧʨʠʤʝʥʠʤʘ 

ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪ-

ʨʝʥʳ ʫʩʣʦʚʠʷ ʠ ʧʨʠʯʠʥʳ ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʨʠʤʝʥʠ-

ʤʦʩʪʠ ʵʪʦʡ ʤʝʪʦʜʠʢʠ. 

ɺ ʧʝʨʚʦʤ ʨʘʟʜʝʣʝ ʧʨʠʚʝʜʝʥ ʩʪʘʪʠʯʝʩʢʠʡ ʠ ʢʠ-

ʥʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʥʝʢʦʪʦʨʳʭ ʩʠʩʪʝʤ ʪʝʣ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʳ ʩʠʩʪʝʤʳ 

ʪʝʣ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʪʙʨʘʩʳʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʧʨʦʩʪʳʭ 

ʚʥʝʰʥʠʭ ʩʚʷʟʝʡ ʧʨʠʚʦʜʠʪ ʢ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʨʝʘʢʮʠʡ ʵʪʠʭ ʩʚʷʟʝʡ ʥʘ ʦʩʥʦʚʝ ʨʘʩʩʤʘʪʨʠʚʘʝ-

ʤʦʡ ʤʝʪʦʜʠʢʠ.  

ɺʦ ʚʪʦʨʦʤ ʨʘʟʜʝʣʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ ʪʘʢʠʭ ʩʠ-

ʩʪʝʤ ʪʝʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʨʠʥʮʠʧʘ ʚʠʨʪʫʘʣʴʥʳʭ 

ʧʝʨʝʤʝʱʝʥʠʡ ʥʘ ʟʘʜʘʯʠ ʩʪʘʪʠʢʠ ʘʙʩʦʣʶʪʥʦ ʪʚʝʨ-

ʜʳʭ ʩʠʩʪʝʤ ʪʝʣ ʩ ʞʝʩʪʢʠʤʠ ʩʚʷʟʷʤʠ ʚ ʦʪʜʝʣʴʥʳʭ 

ʩʣʫʯʘʷʭ ʷʚʣʷʝʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ. 

1. ʉʪʘʪʠʯʝʩʢʠʡ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʥʝʢʦʪʦʨʳʭ ʩʠʩʪʝʤ ʪʝʣ. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠ-

ʦʙʨʝʪʘʝʪ ʧʦʥʷʪʠʝ ʠʟʤʝʥʷʝʤʦʩʪʠ ʩʠʩʪʝʤ ʪʝʣ [6], ʛʜʝ 

ʧʦʜ ʠʟʤʝʥʷʝʤʦʩʪʴʶ ʧʦʥʠʤʘʝʪʩʷ ʩʚʦʡʩʪʚʦ ʩʠʩʪʝʤʳ 

ʠʟʤʝʥʷʪʴ ʬʦʨʤʫ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʝʬʦʨʤʘʮʠʡ ʝʝ 

ʵʣʝʤʝʥʪʦʚ. ʅʘʧʨʠʤʝʨ, ʚ ʢʫʨʩʘʭ ʩʪʨʦʠʪʝʣʴʥʦʡ ʤʝʭʘ-

ʥʠʢʠ ʧʨʠʚʦʜʠʪʩʷ ʩʣʝʜʫʶʱʠʡ ʧʨʠʤʝʨ ʠʟʤʝʥʷʝʤʦʡ 

(ʚʳʨʦʞʜʝʥʥʦʡ) ʩʠʩʪʝʤʳ ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 1.  
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ʈʠʩʫʥʦʢ 1 ʇʨʠʤʝʨ ʚʳʨʦʞʜʝʥʥʦʡ ʩʠʩʪʝʤʳ 

 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʠʩʭʦʜʥʦʤ ʧʦʣʦʞʝʥʠʠ ʦʥʘ ʷʚʣʷ-

ʝʪʩʷ ʠʟʤʝʥʷʝʤʦʡ, ʘ ʝʝ ʩʪʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʦʚʝʜʝʥ ʪʦʣʴʢʦ ʧʦ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʤʫ ʩʦʩʪʦ-

ʷʥʠʶ. ʀʟʤʝʥʷʝʤʦʩʪʴ ʵʪʦʡ ʩʠʩʪʝʤʳ ʩʦʭʨʘʥʷʝʪʩʷ 

ʣʠʰʴ ʚ ʧʨʝʜʝʣʘʭ ʤʘʣʳʭ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʥʦʚʥʳʤʠ 

ʨʘʟʤʝʨʘʤʠ ʩʠʩʪʝʤʳ, ʧʝʨʝʤʝʱʝʥʠʡ. ɼʘʣʝʝ ʚ ʧʨʦ-

ʮʝʩʩʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʘ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ 

ʩʚʦʶ ʥʝʠʟʤʝʥʷʝʤʦʩʪʴ ʠ ʩʪʘʪʠʯʝʩʢʫʶ ʦʧʨʝʜʝʣʠ-

ʤʦʩʪʴ. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʚ ʠʩʭʦʜʥʦʤ ʧʦʣʦʞʝʥʠʠ ʩʠ-

ʩʪʝʤʘ ʩʪʘʪʠʯʝʩʢʠ ʥʝʦʧʨʝʜʝʣʠʤʘ, ʧʦʩʢʦʣʴʢʫ ʦʩʥʦʚ-

ʥʘʷ ʤʘʪʨʠʮʘ ʫʨʘʚʥʝʥʠʡ ʨʘʚʥʦʚʝʩʠʷ ʫʟʣʘ C  ʷʚʣʷ-

ʝʪʩʷ ʚʳʨʦʞʜʝʥʥʦʡ ʧʨʠ 0a=.  

ɺʤʝʩʪʝ ʩ ʪʝʤ ʚ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʯʘʝʚ, 

ʜʣʷ ʢʦʪʦʨʳʭ ʥʝʧʨʠʤʝʥʠʤʘ ʤʝʪʦʜʠʢʘ ʥʝʟʘʚʠʩʠʤʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʘʢʮʠʡ ʩʚʷʟʝʡ, ʦʙʥʘʨʫʞʠʣʠʩʴ ʠ ʜʨʫ-

ʛʠʝ ʩʠʩʪʝʤʳ. ʈʘʩʩʤʦʪʨʠʤ ʵʪʠ ʩʣʫʯʘʠ ʙʦʣʝʝ ʧʦ-

ʜʨʦʙʥʦ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʳ ʟʘʜʘʯʠ ʥʘ ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʨʝʘʢʮʠʡ ʩʚʷʟʝʡ ʚ ʩʠʩʪʝʤʘʭ ʪʝʣ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ 

ʚ ʨʘʙʦʪʘʭ [1,2]. 
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ʈʠʩʫʥʦʢ 2 ʉʠʩʪʝʤʳ ʪʝʣ 

 

ʅʘ ʨʠʩʫʥʢʝ ʥʘʛʨʫʟʢʘ ʥʝ ʧʦʢʘʟʘʥʘ, ʧʦʩʢʦʣʴʢʫ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʦ ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ. ʇʫʩʪʴ ʥʘ ʵʪʠ 

ʩʠʩʪʝʤʳ ʪʝʣ ʜʝʡʩʪʚʫʝʪ ʧʨʦʠʟʚʦʣʴʥʘʷ ʥʘʛʨʫʟʢʘ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʩʠʩʪʝʤʳ ʥʝʠʟʤʝʥʷʝʤʳ, ʩʪʘʪʠʯʝʩʢʠ 

ʦʧʨʝʜʝʣʠʤʳ ʠ ʟʘʜʘʯʘ ʦʧʨʝʜʝʣʝʥʠʷ ʚʩʝʭ ʨʝʘʢʮʠʡ 

ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʩʚʷʟʝʡ ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ 
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ʨʝʰʝʥʠʝ ʢʘʢ ʤʝʪʦʜʘʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʤʝʪʦ-

ʜʘʤʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʩʪʘʪʠʢʠ [2]. ɼʣʷ ʧʨʠʤʝʥʝʥʠʷ 

ʤʝʪʦʜʠʢʠ ʥʝʟʘʚʠʩʠʤʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʘʢʮʠʠ ʦʪ-

ʜʝʣʴʥʦʡ ʧʨʦʩʪʦʡ ʩʚʷʟʠ ʵʪʫ ʩʚʷʟʴ ʦʪʙʨʘʩʳʚʘʶʪ, ʘ ʝʝ 

ʨʝʘʢʮʠʶ ʜʦʙʘʚʣʷʶʪ ʢ ʟʘʜʘʥʥʳʤ ʩʠʣʘʤ. ʇʨʠ ʵʪʦʤ 

ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʧʨʠʦʙʨʝʩʪʠ ʩʦʚʤʝʩʪʠʤʦʝ ʩ ʦʩʪʘʚ-

ʰʠʤʠʩʷ ʩʚʷʟʷʤʠ ʚʠʨʪʫʘʣʴʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ, ʧʨʠ-

ʯʝʤ ʪʘʢʦʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʚʠʨʪʫʘʣʴ-

ʥʦʡ ʨʘʙʦʪʳ ʚʭʦʜʷʪ ʪʦʣʴʢʦ ʟʘʜʘʥʥʳʝ ʩʠʣʳ ʠ ʨʝʘʢʮʠʷ 

ʦʪʙʨʦʰʝʥʥʦʡ ʩʚʷʟʠ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦ ʧʝʨʝʤʝʱʝʥʠʝ 

ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʜʝʬʦʨʤʘʮʠʷʤʠ ɻ ʣʝʤʝʥʪʦʚ 

ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪʩʷ ʘʙʩʦʣʶʪʥʦ ʪʚʝʨʜʳʤʠ.  

ʈʘʩʩʤʦʪʨʠʤ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʪʙʨʘʩʳʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʧʨʦʩʪʳʭ ʚʥʝʰ-

ʥʠʭ ʩʚʷʟʝʡ. ʂʠʥʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʧʨʠ ʧʦʦʯʝʨʝʜʥʦʤ ʦʪʙʨʘʩʳʚʘʥʠʠ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʳʭ ʩʚʷʟʝʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 2 

ʘ) ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʩʦʚʤʝʩʪʠʤʳʝ ʩ ʦʩʪʘʚʰʠʤʠʩʷ ʩʚʷ-

ʟʷʤʠ ʚʠʨʪʫʘʣʴʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ, ʥʝ ʩʚʷʟʘʥʥʳʝ ʩ ʜʝ-

ʬʦʨʤʘʮʠʷʤʠ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ. ʊʦ ʞʝ ʩʘʤʦʝ ʧʨʦ-

ʠʟʦʡʜʝʪ ʧʨʠ ʧʦʦʯʝʨʝʜʥʦʤ ʦʪʙʨʘʩʳʚʘʥʠʠ ʩʚʷʟʝʡ ʚ 

ʦʧʦʨʘʭ A,C  ʠ E  ʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ 

ʨʠʩʫʥʢʝ 2 ʙ). ɺʦ ʚʩʝʭ ʵʪʠʭ ʩʣʫʯʘʷʭ ʩʠʩʪʝʤʳ ʩʪʘʥʦ-

ʚʷʪʩʷ ʠʟʤʝʥʷʝʤʳʤʠ (ʧʨʠʦʙʨʝʪʘʶʪ ʧʦ ʦʜʥʦʡ ʩʪʝ-

ʧʝʥʠ ʩʚʦʙʦʜʳ) ʠ ʩʪʘʪʠʯʝʩʢʠ ʥʝʦʧʨʝʜʝʣʠʤʳʤʠ 

(ʯʠʩʣʦ ʫʨʘʚʥʝʥʠʡ ʨʘʚʥʦʚʝʩʠʷ ʥʘ ʝʜʠʥʠʮʫ ʙʦʣʴʰʝ 

ʯʠʩʣʘ ʥʝʠʟʚʝʩʪʥʳʭ ʨʝʘʢʮʠʡ). ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ ʢʘʞʜʦʡ ʩʠʩʪʝʤʳ, ʧʨʠʦʙʨʝʪʘʝʤʳʝ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪʙʨʘʩʳʚʘʥʠʷ ʫʢʘʟʘʥʥʳʭ ʧʨʦʩʪʳʭ ʩʚʷ-

ʟʝʡ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʘʙʩʦʣʶʪʥʦʡ 

ʪʚʝʨʜʦʩʪʠ ʪʝʣ ʩʠʩʪʝʤʳ ʠ ʘʙʩʦʣʶʪʥʦʡ ʞʝʩʪʢʦʩʪʠ 

ʩʚʷʟʝʡ. ʇʦ ʪʝʨʤʠʥʦʣʦʛʠʠ [6] ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʥʘʟʳ-

ʚʘʶʪ ʤʝʭʘʥʠʟʤʘʤʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʝʨʴ ʢʘʢʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʟʫʝʪʩʷ 

ʧʨʠ ʦʪʙʨʘʩʳʚʘʥʠʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʚʷʟʠ ʚ ʦʧʦʨʝ A 

ʚ ʩʠʩʪʝʤʝ ʜʚʫʭ ʪʝʣ, ʠʟʦʙʨʘʞʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 3 ʘ) ʠ 

ʙʠʩʢʦʣʴʟʷʱʝʡ ʟʘʜʝʣʢʠ ɺ ʚ ʩʠʩʪʝʤʝ ʪʨʝʭ ʪʝʣ ī ʥʘ ʨʠ-

ʩʫʥʢʝ 3 ʙ). 
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ʈʠʩʫʥʦʢ 3ʉʠʩʪʝʤʳ ʪʝʣ ʩ ʦʪʙʨʦʰʝʥʥʳʤʠ ʦʪʜʝʣʴʥʳʤʠ ʧʨʦʩʪʳʤʠ ʩʚʷʟʷʤʠ 

 

ɽʩʣʠ ʟʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʩʪʘʪʠʢʠ 

ʜʣʷ ʵʪʠʭ ʩʠʩʪʝʤ, ʪʦ ʤ  rʫʚʠʜʠʤ, ʯʪʦ ʦʙʝ ʩʠʩʪʝʤʳ 

ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʩʪʘʪʠʯʝʩʢʠ ʥʝʦʧʨʝʜʝʣʠʤʳʤʠ. 

ʆʜʥʘʢʦ, ʢʠʥʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʦʥʠ ʷʚʣʷʶʪʩʷ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝʠʟʤʝʥʷʝʤʳʤʠ. 

ɽʩʣʠ ʩʨʘʚʥʠʪʴ ʩʠʩʪʝʤʳ ʪʝʣ, ʠʟʦʙʨʘʞʝʥʥʳʝ ʥʘ 

ʨʠʩʫʥʢʘʭ 1 ʠ 3, ʪʦ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʪʘʢʠʝ ʨʘʟʣʠ-

ʯʠʷ: ʧʝʨʚʳʝ ̫ ʚʣʷʶʪʩʷ ʠʟʤʝʥʷʝʤʳʤʠ (ʤʛʥʦʚʝʥʥʦ ʠʟ-

ʤʝʥʷʝʤʳʝ) ʠ ʩʪʘʪʠʯʝʩʢʠ ʥʝʦʧʨʝʜʝʣʠʤʳʤʠ, ʘ ʚʪʦʨʳʝ 

ʥʝʠʟʤʝʥʷʝʤʳʤʠ ʠ ʩʪʘʪʠʯʝʩʢʠ ʥʝʦʧʨʝʜʝʣʠʤʳʤʠ. ɺ 

ʧʝʨʚʦʡ ʩʠʩʪʝʤʝ ʦʩʥʦʚʥʘʷ ʤʘʪʨʠʮʘ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝ-

ʥʠʡ ʨʘʚʥʦʚʝʩʠʷ ʚ ʠʩʭʦʜʥʦʤ ʧʦʣʦʞʝʥʠʠ ʢʚʘʜʨʘʪʥʘʷ 

ʠ ʦʩʦʙʝʥʥʘʷ, ʘ ʚʦ ʚʪʦʨʦʡ ʩʠʩʪʝʤʝ ʦʩʥʦʚʥʳʝ ʤʘʪ-

ʨʠʮʳ ʧʨʷʤʦʫʛʦʣʴʥʳʝ (ʯʠʩʣʦ ʫʨʘʚʥʝʥʠʡ ʥʘ ʝʜʠʥʠʮʫ 

ʙʦʣʴʰʝ ʯʠʩʣʘ ʥʝʠʟʚʝʩʪʥʳʭ). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʠʤʝ-

ʶʪʩʷ ʠ ʩʭʦʜʩʪʚʘ: ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʟʘʜʘʥʥʦʡ ʥʘʛʨʫʟʢʠ 

ʚʩʝ ʵʪʠ ʩʠʩʪʝʤʳ ʜʝʬʦʨʤʠʨʫʶʪʩʷ ʠ ʧʨʠʭʦʜʷʪ ʚ ʩʦ-

ʩʪʦʷʥʠʝ ʨʘʚʥʦʚʝʩʠʷ (ʝʩʣʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʨʘʟʨʫ-

ʰʝʥʠʝ), ʧʦʣʦʞʝʥʠʝ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʪʦʣʴʢʦ ʧʦ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ. ɺ ʧʝʨʚʦʡ 

ʩʠʩʪʝʤʝ ʩʪʘʪʠʯʝʩʢʘʷ ʦʧʨʝʜʝʣʠʤʦʩʪʴ ʚʦʩʩʪʘʥʘʚʣʠʚʘ-

ʝʪʩʷ ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʤʘʪʨʠʮʘ ʩʪʘʥʦʚʠʪʩʷ 

ʥʝʦʩʦʙʝʥʥʦʡ ʧʨʠ ʪʦʤ ʞʝ ʢʦʣʠʯʝʩʪʚʝ ʩʚʷʟʝʡ. ɺʪʦʨʳʝ 

ʩʠʩʪʝʤʳ ʧʨʠʭʦʜʷʪ ʚ ʩʦʩʪʦʷʥʠʝ ʨʘʚʥʦʚʝʩʠʷ ʣʠʙʦ ʟʘ 

ʩʯʝʪ ʧʦʷʚʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʚʷʟʝʡ (ʩʢʦʣʴʟʷ-

ʱʠʝ ʟʘʜʝʣʢʠ ʧʝʨʝʩʪʘʶʪ ʙʳʪʴ ʩʢʦʣʴʟʷʱʠʤʠ ʠ ʦʪʙʠ-

ʨʘʶʪ ʫ ʩʠʩʪʝʤ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ), ʣʠʙʦ ʩʦʩʪʦʷʥʠʝ 

ʨʘʚʥʦʚʝʩʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʚʥʫʪʨʝʥʥʠʭ ʩʠʣ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʜʝʬʦʨʤʘʮʠʡ. ɻʣʘʚʥʦʝ ʟʜʝʩʴ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʪʦʤ, ʯʪʦ ʦʪʙʨʦʰʝʥʥʘʷ ʧʨʦʩʪʘʷ ʩʚʷʟʴ ʠ ʝʝ ʨʝʘʢʮʠʷ 

ʥʝ ʦʢʘʟʳʚʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʵʪʦʪ 

ʧʨʦʮʝʩʩ: ʚʥʫʪʨʝʥʥʠʝ ʩʠʣʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʘʚʥʦ-

ʚʝʩʠʝ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʚʦʟʥʠʢʘʶʪ ʥʝ ʚ 

ʪʦʯʢʝ ʧʨʠʣʦʞʝʥʠʷ ʨʝʘʢʮʠʠ ʦʪʙʨʦʰʝʥʥʦʡ ʩʚʷʟʠ, ʥʝ 

ʚ ʥʘʧʨʘʚʣʝʥʠʠ ɻ ʪʦʡ ʨʝʘʢʮʠʠ ʠ ʥʝ ʠʤʝʶʪ ʢ ʥʝʡ ʥʠʢʘ-

ʢʦʛʦ ʦʪʥʦʰʝʥʠʷ, ʭʦʪʷ ʠʤʝʥʥʦ ʦʪʙʨʘʩʳʚʘʥʠʝ ʜʘʥʥʦʡ 

ʧʨʦʩʪʦʡ ʩʚʷʟʠ ʧʨʠʚʝʣʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʫʶ ʩʠʩʪʝʤʫ ʢ 

ʜʘʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ.  

2. ʋʩʣʦʚʠʷ ʠ ʧʨʠʯʠʥʳ ʥʝʧʨʠʤʝʥʠʤʦʩʪʠ ʤʝ-

ʪʦʜʠʢʠ ʥʝʟʘʚʠʩʠʤʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʘʢʮʠʡ ʦʪ-

ʜʝʣʴʥʳʭ ʩʚʷʟʝʡ ʚ ʩʠʩʪʝʤʘʭ ʪʚʝʨʜʳʭ ʪʝʣ. 
ʇʨʝʜʰʝʩʪʚʫʶʱʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʝʩʣʠ 

ʧʨʠ ʦʪʙʨʘʩʳʚʘʥʠʠ ʦʜʥʦʡ ʧʨʦʩʪʦʡ ʩʚʷʟʠ ʦʩʪʘʚʰʘʷʩʷ 

ʩʠʩʪʝʤʘ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʠʟʤʝʥʷʝʤʦʡ ʠ ʩʪʘʪʠʯʝʩʢʠ 

ʥʝʦʧʨʝʜʝʣʠʤʦʡ, ʪʦ ʚ ʥʝʡ ʥʝʚʦʟʤʦʞʥʦ ʫʢʘʟʘʪʴ ʚʠʨ-

ʪʫʘʣʴʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʩʦʚʤʝʩʪʠʤʦʝ ʩ ʦʩʪʘʚʰʠʤʠʩʷ 

ʩʚʷʟʷʤʠ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʘʙʩʦʣʶʪʥʦʡ ʪʚʝʨʜʦʩʪʠ 

ʪʝʣ ʠ ʞʝʩʪʢʦʩʪʠ ʩʚʷʟʝʡ. ʉʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʟʥʘʯʝ-

ʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʘʢʠʭ ʩʠʩʪʝʤ ʦʯʝʚʠʜʥʦ ʥʝ ʠʤʝʝʪ 

ʩʤʳʩʣʘ, ʦʜʥʘʢʦ ʠʭ ʧʦʷʚʣʝʥʠʝ ʧʨʠ ʦʪʙʨʘʩʳʚʘʥʠʠ ʦʜ-

ʥʦʡ ʧʨʦʩʪʦʡ ʩʚʷʟʠ ʦʙʲʷʩʥʷʝʪ ʥʝʧʨʠʤʝʥʠʤʦʩʪʴ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʦʡ ʤʝʪʦʜʠʢʠ ʚ ʧʦʜʦʙʥʳʭ ʩʣʫʯʘʷʭ. ʊʝ-

ʧʝʨʴ ʤʦʞʥʦ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʦ ʫʩʪʘʥʦʚʠʪʴ ʫʩʣʦ-

ʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʤʝʪʦʜʠʢʫ 

ʥʝʟʘʚʠʩʠʤʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʘʢʮʠʠ ʧʨʦʩʪʦʡ ʩʚʷʟʠ: 

ʝʩʣʠ ʧʨʠ ʦʪʙʨʘʩʳʚʘʥʠʠ ʦʜʥʦʡ ʧʨʦʩʪʦʡ ʩʚʷʟʠ ʚ ʩʪʘ-

ʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʤʦʡ ʠ ʥʝʠʟʤʝʥʷʝʤʦʡ ʩʠʩʪʝʤʝ ʪʝʣ 



ζColloquium - journal Ȼ# 5(57),2020 / TECHNICAL SCIENCE 97 

ʦʙʨʘʟʫʝʪʩʷ ʥʝʠʟʤʝʥʷʝʤʘʷ ʩʪʘʪʠʯʝʩʢʠ ʥʝʦʧʨʝʜʝʣʠ-

ʤʘʷ ʩʠʩʪʝʤʘ, ʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʨʝʘʢʮʠʠ ʦʪʙʨʦʰʝʥʥʦʡ 

ʩʚʷʟʠ ʠʟ ʦʜʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʥʝʚʦʟʤʦʞʥʦ. 

ʇʝʨʝʡʜʝʤ ʢ ʚʳʷʩʥʝʥʠʶ ʧʨʠʯʠʥ ʥʝʧʨʠʤʝʥʠʤʦ-

ʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʤʝʪʦʜʠʢʠ ʚ ʜʘʥʥʳʭ ʩʣʫʯʘʷʭ. 

ʇʨʠʥʮʠʧ ʚʠʨʪʫʘʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʜʣʷ ʫʧʨʫʛʦ ʜʝ-

ʬʦʨʤʠʨʫʝʤʳʭ ʩʠʩʪʝʤ, ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ [6]: ʚʠʨʪʫʘʣʴʥʘʷ ʨʘʙʦʪʘ ʚʥʝʰʥʠʭ ʩʠʣ, ʜʝʡ-

ʩʪʚʫʶʱʠʭ ʥʘ ʨʘʚʥʦʚʝʩʥʫʶ ʩʠʩʪʝʤʫ, ʥʘ ʣʶʙʳʭ ʙʝʩ-

ʢʦʥʝʯʥʦ ʤʘʣʳʭ ʧʝʨʝʤʝʱʝʥʠʷʭ ʨʘʚʥʘ ʚʠʨʪʫʘʣʴʥʦʡ 

ʨʘʙʦʪʝ ʚʥʫʪʨʝʥʥʠʭ ʩʠʣ ʥʘ ʵʪʠʭ ʞʝ ʧʝʨʝʤʝʱʝʥʠʷʭ. 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʚ ʫʧʨʫʛʠʭ ʥʝʠʟʤʝʥʷʝʤʳʭ ʩʠʩʪʝʤʘʭ 

ʧʝʨʝʤʝʱʝʥʠʷ ʪʦʯʝʢ ʩʠʩʪʝʤʳ ʩʚʷʟʘʥʳ ʩ ʜʝʬʦʨʤʘʮʠ-

ʷʤʠ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ. ʇʨʠʯʠʥʦʡ ʥʝʧʨʠʤʝʥʠʤʦ-

ʩʪʠ ʫʢʘʟʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ, ʥʘ 

ʥʘʰ ʚʟʛʣʷʜ, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʦʣʦʞʝʥʠʷ ʧʨʠʥʮʠʧʘ 

ʚʠʨʪʫʘʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ, ʩʧʨʘʚʝʜʣʠʚʦʛʦ ʠ ʜʣʷ 

ʜʝʬʦʨʤʠʨʫʝʤʳʭ ʪʝʣ, ʥʝʦʙʦʩʥʦʚʘʥʥʦ ʧʝʨʝʥʦʩʠʪʩʷ 

ʘʚʪʦʨʘʤʠ ʦʙʩʫʞʜʘʝʤʦʡ ʤʝʪʦʜʠʢʠ ʥʘ ʤʦʜʝʣʠ ʩʠʩʪʝʤ 

ʘʙʩʦʣʶʪʥʦ ʪʚʝʨʜʳʭ ʪʝʣ ʩ ʞʝʩʪʢʠʤʠ ʩʚʷʟʷʤʠ. ɼʝʡ-

ʩʪʚʠʪʝʣʴʥʦ, ʦʪʙʨʘʩʳʚʘʥʠʝ ʦʜʥʦʡ ʧʨʦʩʪʦʡ ʩʚʷʟʠ ʚ 

ʜʝʬʦʨʤʠʨʫʝʤʦʡ ʩʠʩʪʝʤʝ ʚʩʝʛʜʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝ-

ʥʠ ʁʦʜʥʦʡ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ ʚ ʪʦʯʢʝ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʵʪʦʡ ʩʚʷʟʠ ʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʝʝ ʨʝʘʢʮʠʠ. ʅʦ ʪʝʧʝʨʴ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠ ʚʠʨʪʫʘʣʴʥʫʶ ʨʘʙʦʪʫ ʚʥʫʪ-

ʨʝʥʥʠʭ ʩʠʣ, ʚ ʯʘʩʪʥʦʩʪʠ ʨʘʙʦʪʫ ʨʝʘʢʮʠʡ ʚʥʫʪʨʝʥ-

ʥʠʭ ʩʚʷʟʝʡ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʨʠ ʨʝʰʝʥʠʠ ʧʦʜʦʙ-

ʥʳʭ ʟʘʜʘʯ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʠʥʮʠʧʘ ʚʠʨʪʫʘʣʴʥʳʭ 

ʧʝʨʝʤʝʱʝʥʠʡ ʜʣʷ ʩʠʩʪʝʤʳ, ʨʘʩʯʣʝʥʝʥʥʦʡ ʥʘ ʦʪ-

ʜʝʣʴʥʳʝ ʪʝʣʘ [2] ʥʝ ʚʦʟʥʠʢʘʝʪ ʥʠʢʘʢʠʭ ʪʨʫʜʥʦʩʪʝʡ, 

ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʨʘʚ-

ʥʝʥʠʡ ʚ ʯʠʩʣʦ ʟʘʜʘʥʥʳʭ ʩʠʣ ʚʢʣʶʯʘʶʪʩʷ ʨʝʘʢʮʠʠ 

ʢʘʢ ʚʥʝʰʥʠʭ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʠʭ ʩʚʷʟʝʡ, ʠ ʚʩʝ ʚʠʨʪʫ-

ʘʣʴʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʪʝʣ ʩʠʩʪʝʤʳ, ʨʘʩʩʤʘʪʨʠʚʘʝ-

ʤʳʭ ʢʘʢ ʘʙʩʦʣʶʪʥʦ ʪʚʝʨʜʳʝ, ʥʝ ʩʚʷʟʘʥʳ ʩ ʜʝʬʦʨʤʘ-

ʮʠʷʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʫʩʣʦ-

ʚʠʷʭ, ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʩʚʷʟʝʡ ʥʝʚʦʟʤʦʞʥʦ 

ʩʦʩʪʘʚʣʝʥʠʝ ʥʝʟʘʚʠʩʠʤʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʩʦʜʝʨʞʘʱʝʛʦ 

ʚ ʢʘʯʝʩʪʚʝ ʥʝʠʟʚʝʩʪʥʦʡ ʪʦʣʴʢʦ ʨʝʘʢʮʠʶ ʦʪʙʨʦʰʝʥ-

ʥʦʡ ʩʚʷʟʠ, ʧʦʩʢʦʣʴʢʫ ʧʦʣʫʯʝʥʥʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪ-

ʙʨʘʩʳʚʘʥʠʷ ʪʘʢʦʡ ʧʨʦʩʪʦʡ ʩʚʷʟʠ ʤʦʜʝʣʴ ʩʪʘʥʦʚʠʪʩʷ 

ʥʝʘʜʝʢʚʘʪʥʦʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʤʝʪʦʜʠʢʝ, ʧʨʠʤʝʥʠʤʦʡ ʪʦʣʴʢʦ ʜʣʷ ʩʠʩʪʝʤ ʘʙʩʦ-

ʣʶʪʥʦ ʪʚʝʨʜʳʭ ʪʝʣ ʩ ʞʝʩʪʢʠʤʠ ʩʚʷʟʷʤʠ ʠ ʜʣʷ ʚʠʨ-

ʪʫʘʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ, ʥʝ ʩʚʷʟʘʥʥʳʭ ʩ ʜʝʬʦʨʤʘ-

ʮʠʷʤʠ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʘʢʮʠʡ ʧʨʦʙʣʝʤʥʳʭ ʩʚʷʟʝʡ 

ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʤʦʞʥʦ ʧʦʩʪʫʧʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙ-

ʨʘʟʦʤ. ɺʥʘʯʘʣʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʩʥʠʪʴ ʢʘʢʠʝ ʠʟ ʜʨʫ-

ʛʠʭ ʚʥʝʰʥʠʭ ʩʚʷʟʝʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʥʝʟʘʚʠʩʠʤʳʭ ʨʘʩʯʝʪʦʚ ʠ ʩʦ-

ʩʪʘʚʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʫʨʘʚʥʝʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ 

ʥʘʡʪʠ ʥʝʠʟʚʝʩʪʥʫʶ ʧʨʦʙʣʝʤʥʫʶ ʨʝʘʢʮʠʶ. ʕʪʦ 

ʫʨʘʚʥʝʥʠʝ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʢʘʢ ʫʨʘʚʥʝʥʠʝ ʨʘʚʥʦʚʝ-

ʩʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʪʘʪʠʢʠ ʠʣʠ ʫʨʘʚʥʝʥʠʝ ʨʘʚʝʥ-

ʩʪʚʘ ʥʫʣʶ ʚʠʨʪʫʘʣʴʥʦʡ ʨʘʙʦʪʳ ʩʠʣ ʩʠʩʪʝʤʳ ʥʘ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʝʤ ʚʠʨʪʫʘʣʴʥʦʤ ʧʝʨʝʤʝʱʝʥʠʠ. ʅʦ, 

ʝʩʪʝʩʪʚʝʥʥʦ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʘʢʮʠʠ ʧʨʦʙʣʝʤʥʦʡ 

ʩʚʷʟʠ ʫʞʝ ʧʨʠʭʦʜʠʪʩʷ ʨʝʰʘʪʴ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʟʘʜʘʯ, ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 2 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʘʣʛʦʨʠʪʤʳ. 

1. ɺ ʟʘʜʘʯʝ, ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 2 ʘ) ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʙʣʝʤʥʦʡ ʨʝʘʢʮʠʠ AY  ʥʝʦʙʭʦʜʠʤʦ 

ʚʥʘʯʘʣʝ ʦʧʨʝʜʝʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʤʝʪʦʜʠʢʠ ʨʝʘʢʮʠʶ AX . ɿʘʪʝʤ, ʦʪʙʨʦʩʠʚ ʦʙʝ ʧʨʦ-

ʩʪʳʭ ʩʚʷʟʠ ʚ ʦʧʦʨʝ A, ʟʘʧʠʩʘʪʴ ʚʳʨʘʞʝʥʠʝ ʚʠʨʪʫ-

ʘʣʴʥʦʡ ʨʘʙʦʪʳ ʚʩʝʭ ʩʠʣ, ʚʢʣʶʯʘʷ ʠ ʨʝʘʢʮʠʠ ʦʪʙʨʦ-

ʰʝʥʥʳʭ ʩʚʷʟʝʡ, ʜʣʷ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʫʛʣʘ ʧʦʚʦʨʦʪʘ 

ʚʩʝʡ ʩʠʩʪʝʤʳ ʚʦʢʨʫʛ ʦʧʦʨʳ B . ɺ ʵʪʦ ʚʳʨʘʞʝʥʠʝ 

ʚʦʡʜʫʪ ʜʚʝ ʨʝʘʢʮʠʠ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʫʞʝ ʦʧʨʝʜʝ-

ʣʝʥʘ. ʊʦʛʜʘ ʠʟ ʧʦʣʫʯʝʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʙʫʜʝʪ ʦʧʨʝ-

ʜʝʣʝʥʘ ʠʩʢʦʤʘʷ ʧʨʦʙʣʝʤʥʘʷ ʨʝʘʢʮʠʷ. ɸʥʘʣʦʛʠʯʥʦ 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠ ʨʝʘʢʮʠʶ BY . 

2. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʙʣʝʤʥʦʡ ʨʝʘʢʮʠʠ 
BM  

ʚ ʟʘʜʘʯʝ, ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 2 ʙ), ʩʣʝʜʫʝʪ 

ʦʪʙʨʦʩʠʪʴ ʚʩʝ ʚʥʝʰʥʠʝ ʩʚʷʟʠ ʚʢʣʶʯʠʚ ʠʭ ʨʝʘʢʮʠʠ ʚ 

ʯʠʩʣʦ ʘʢʪʠʚʥʳʭ ʩʠʣ ʠ ʟʘʧʠʩʘʪʴ ʚʳʨʘʞʝʥʠʝ ʚʠʨʪʫ-

ʘʣʴʥʦʡ ʨʘʙʦʪʳ ʚʩʝʭ ʩʠʣ ʜʣʷ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʧʦʚʦ-

ʨʦʪʘ ʚʩʝʡ ʩʠʩʪʝʤʳ ʢʘʢ ʘʙʩʦʣʶʪʥʦ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʚʦ-

ʢʨʫʛ ʪʦʯʢʠ ʉ. ɺ ʵʪʦ ʚʳʨʘʞʝʥʠʝ ʚʦʡʜʫʪ ʟʘʜʘʥʥʳʝ 

ʩʠʣʳ ʠ ʨʝʘʢʮʠʠ 
BM  ʠ AX . ʆʩʪʘʣʴʥʳʝ ʨʝʘʢʮʠʠ 

ʥʘ ʜʘʥʥʦʤ ʚʠʨʪʫʘʣʴʥʦʤ ʧʝʨʝʤʝʱʝʥʠʠ ʨʘʙʦʪʫ ʥʝ ʩʦ-

ʚʝʨʰʘʶʪ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʢʦ-

ʤʦʡ ʧʨʦʙʣʝʤʥʦʡ ʨʝʘʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʤʝʪʦʜʠʢʠ ʦʜʥʫ ʠʟ ʨʝʘʢʮʠʡ ʚʥʝʰʥʠʭ ʩʚʷʟʝʡ AX . 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʨʝʘʢ-

ʮʠʠ ʧʨʦʙʣʝʤʥʳʭ ʩʚʷʟʝʡ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ 

ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ, 

ʘ ʥʝ ʦʜʥʦʛʦ ʥʝʟʘʚʠʩʠʤʦʛʦ ʫʨʘʚʥʝʥʠʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ 

ʢʦʣʠʯʝʩʪʚʦ ʵʪʠʭ ʫʨʘʚʥʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʤʠʥʠʤʠʟʠ-

ʨʦʚʘʥʦ ʜʣʷ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ. 

ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʝʤ ʝʱʝ ʭʘʨʘʢʪʝʨʥʳ 

ʩʣʫʯʘʠ ʥʝʧʨʠʤʝʥʠʤʦʩʪʠ ʦʙʩʫʞʜʘʝʤʦʡ ʤʝʪʦʜʠʢʠ. 

ɺʦ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʟʘʜʘʯʘʭ ʚ ʢʘʯʝʩʪʚʝ ʚʥʫʪʨʝʥ-

ʥʠʭ ʩʚʷʟʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʢʦʣʴʟʷʱʠʝ ʟʘʜʝʣʢʠ. ɽʩʣʠ 

ʟʘʤʝʥʠʪʴ ʠʭ ʥʘ ʰʘʨʥʠʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʪʦ ʵʪʘ ʤʝ-

ʪʦʜʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʘʢʮʠʡ ʚʩʝʭ ʚʥʝʰʥʠʭ ʩʚʷʟʝʡ. ʇʦ-

ʚʠʜʠʤʦʤʫ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʭʦʪʷ ʩʢʦʣʴʟʷʱʘʷ 

ʟʘʜʝʣʢʘ, ʢʘʢ ʠ ʰʘʨʥʠʨ, ʦʪʥʠʤʘʝʪ ʫ ʩʠʩʪʝʤʳ ʨʘʚʥʦʝ 

ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ, ʦʥʘ ʝʱʝ ʥʘʢʣʘʜʳʚʘʝʪ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦʝ ʫʩʣʦʚʠʝ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʬʦʨʤʫ 

ʩʠʩʪʝʤʳ ʪʝʣ. ʕʪʦ ʦʛʨʘʥʠʯʝʥʠʝ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚ ʤʝʩʪʝ 

ʩʦʝʜʠʥʝʥʠʷ ʠʟʤʝʥʷʪʴ ʫʛʣʳ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʩʠ-

ʩʪʝʤʳ. ʇʦʵʪʦʤʫ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʚ ʟʘʜʘʥʠʠ ɼ15 [7] ʥʝʪ 

ʩʠʩʪʝʤ ʪʝʣ, ʩʦʝʜʠʥʝʥʥʳʭ ʩʢʦʣʴʟʷʱʝʡ ʟʘʜʝʣʢʦʡ, 

ʭʦʪʷ ʚ ʜʨʫʛʠʭ ʟʘʜʘʥʠʷʭ ʦʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ.  

ɺʳʚʦʜʳ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʣʦʞʝʥʥʦʛʦ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʤʘʪʝʨʠʘʣʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. 

1. ʇʨʠʚʝʜʝʥʳ ʫʩʣʦʚʠʷ ʠ ʧʨʠʯʠʥʳ ʦʛʨʘʥʠʯʝʥ-

ʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʠʢʠ ʥʝʟʘʚʠʩʠʤʦʛʦ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʨʝʘʢʮʠʡ ʩʚʷʟʝʡ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ ʚʠʨʪʫ-

ʘʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ. 

2. ʆʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡ, ʢʦʛʜʘ 

ʧʨʠ ʦʪʙʨʘʩʳʚʘʥʠʠ ʥʝʢʦʪʦʨʳʭ ʧʨʦʩʪʳʭ ʩʚʷʟʝʡ ʩʪʘ-

ʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʤʘʷ ʠ ʥʝʠʟʤʝʥʷʝʤʘʷ ʩʠʩʪʝʤʘ ʪʝʣ 
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ʩʪʘʥʦʚʠʪʩʷ ʩʪʘʪʠʯʝʩʢʠ ʥʝʦʧʨʝʜʝʣʠʤʦʡ ʠ ʦʩʪʘʝʪʩʷ 

ʥʝʠʟʤʝʥʷʝʤʦʡ, ʘ ʧʨʠʯʠʥʦʡ ï ʥʝʘʜʝʢʚʘʪʥʦʩʪʴ ʧʦʣʫ-

ʯʝʥʥʦʡ ʩʠʩʪʝʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʤʝʪʦʜʠʢʝ, ʧʨʠ-

ʤʝʥʠʤʦʡ ʪʦʣʴʢʦ ʜʣʷ ʩʠʩʪʝʤ ʘʙʩʦʣʶʪʥʦ ʪʚʝʨʜʳʭ ʪʝʣ 

ʩ ʞʝʩʪʢʠʤʠ ʩʚʷʟʷʤʠ ʠ ʜʣʷ ʚʠʨʪʫʘʣʴʥʳʭ ʧʝʨʝʤʝʱʝ-

ʥʠʡ, ʥʝ ʩʚʷʟʘʥʥʳʭ ʩ ʜʝʬʦʨʤʘʮʠʷʤʠ.  

3. ɺ ʧʦʩʣʝʜʫʶʱʠʭ ʠʟʜʘʥʠʷʭ ʤʝʪʦʜʠʯʝʩʢʦʡ ʠ 

ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʨʠ ʠʟʣʦʞʝʥʠʠ ʤʝʪʦʜʠʢʠ ʥʝʟʘ-

ʚʠʩʠʤʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʘʢʮʠʡ ʩʚʷʟʝʡ ʩ ʧʦʤʦʱʴʶ 

ʧʨʠʥʮʠʧʘ ʚʠʨʪʫʘʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʩʣʝʜʫʝʪ ʫʢʘ-

ʟʘʪʴ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʝʝ ʧʨʠʤʝʥʝʥʠʷ ʚ ʦʪʜʝʣʴʥʳʭ 

ʩʣʫʯʘʷʭ.  
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DEVELOPMENT  OF A HARDWARE  PART OF AN UNMANNED  AIRCRAFT  FOR SEARCH AND 

RESCUE OPERATIONS 

 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʟʨʘʙʦʪʘʥʘ ʘʧʧʘʨʘʪʥʘʷ ʯʘʩʪʴ ʙʝʩʧʠʣʦʪʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʜʣʷ ʧʦʠʩʢʦʚʦ ʩʧʘʩʘʪʝʣʴʥʳʭ 

ʦʧʝʨʘʮʠʡ ʩ ʧʦʤʦʱʴʶ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ MatLab. ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʦʧʠʩʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ʧʦʣʝʪʘ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʙʣʦʢ-ʩʭʝʤʳ ʩʦʩʪʘʚʣʷʶʱʠʡ ʢʚʘʜʨʦʢʦʧʪʝʨʘ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʦʣʫʯʝʥʘ 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ɹʇʃɸ. 
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Abstract 

The hardware of an unmanned aerial vehicle for search and rescue operations using the programming lan-

guage MatLab is developed. The paper describes the mathematical model of flight and structural block diagrams 

of a quadrocopter component. Ultimately, a developed UAV control system was obtained. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʚʘʜʨʦʢʦʧʪʝʨ, ɹʇʃɸ, ʙʝʩʧʠʣʦʪʥʠʢ, ʜʨʦʥ, ʧʦʠʩʢʦʚʦ-ʩʧʘʩʘʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ 

Keywords: quadrocopter, UAV, UAV, drone, search and rescue operations 

 

ʈʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʢʚʘʜʨʦʢʦʧʪʝʨʘ ʚ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʦʤ ʧʘʢʝʪʝ MatLab Simulink. ɺʭʦʜʝ ʩʦʟʜʘʥʠʷ ʤʦ-

ʜʝʣʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʚʘʜʨʦʢʦʧʪʝʨʦʤ, ʦʥʘ 

ʙʳʣʘ ʨʘʟʙʠʪʘ ʥʘ ʦʪʜʝʣʴʥʳʝ ʙʣʦʢʠ, ʯʪʦʙʳ ʫʧʨʦʩʪʠʪʴ 

ʜʘʣʴʥʝʡʰʝʝ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ: 

Å ɹʣʦʢ ʟʘʜʘʥʠʷ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ. 

Å ɹʣʦʢ ʢʦʥʪʨʦʣʣʝʨʘ ʫʧʨʘʚʣʝʥʠʷ ʚʳʩʦʪʦʡ. 

Å ɹʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ. 

Å ɹʣʦʢ ʦʧʠʩʳʚʘʶʱʠʡ ʜʠʥʘʤʠʢʫ ʢʚʘʜʨʦʢʦ-

ʧʪʝʨʘ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚ-

ʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ 4 ʤʦʜʫʣʝʡ. 

ʂʘʞʜʳʡ ʤʦʜʫʣʴ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʦʙʱʝʡ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ. ʕʪʠ ʤʦʜʫʣʠ ʷʚʣʷʶʪʩʷ ʘʢʪʠʚʥʳʤʠ ʵʣʝ-

ʤʝʥʪʘʤʠ ʠ ʦʪʢʨʳʚʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʵʪʦʛʦ ʙʣʦʢʘ, ʢʦ-

ʛʜʘ ʚ  rʜʚʘʞʜʳ ʱʝʣʢʥʠʪʝ ʝʛʦ. ʅʘ ʜʠʘʛʨʘʤʤʝ ʝʩʪʴ 

ʜʚʝ ʘʢʪʠʚʥʳʝ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʝ ʢʥʦʧʢʠ. ʉʠ-

ʩʪʝʤʘ ʠʤʝʝʪ ʧʨʠʥʮʠʧ ʫʧʨʘʚʣʝʥʠʷ ʦʪʢʣʦʥʝʥʠʝʤ, ʦʨ-

ʛʘʥʠʟʦʚʘʥʥʳʤ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 

ʤʥʝʥʠʷ. ɼʝʡʩʪʚʠʝ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʧʨʠʥʮʠʧʘ ʫʧʨʘʚʣʝʥʠʷ ʦʪʢʣʦʥʝʥʠʷʤʠ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʪʢʣʦʥʝʥʠʷ ʢʦʥʪʨʦʣʠ-

ʨʫʝʤʦʛʦ ʟʥʘʯʝʥʠʷ ʠʟ ʥʝʦʙʭʦʜʠʤʦʛʦ ʟʥʘʯʝʥʠʷ. ɼʘ-

ʣʝʝ, ʢʘʞʜʳʡ ʙʣʦʢ ʨʘʟʙʠʚʘʝʪʩʷ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. [3] 

 
ʈʠʩ. 1 ʄʦʜʝʣʴ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ɹʇʃɸ 

 

ʈʠʩ. 2 ɹʣʦʢ ʟʘʜʘʥʠʷ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ 

 

ɹʣʦʢ ʟʘʜʘʥʠʷ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ, (ʨʠʩ.2) ʟʘʜʘʝʪʩʷ ʥʘʯʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʘ ʪʘʢ 

ʞʝ ʟʘʜʘʝʪʩʷ ʚʳʩʦʪʘ, ʥʘ ʢʦʪʦʨʦʡ ʣʝʪʘʪʝʣʴʥʦʤʫ ʘʧʧʘʨʘʪʫ ʥʝʦʙʭʦʜʠʤʦ ʟʘʚʠʩʥʫʪʴ. 

ʇʦʩʣʝ ʦʪʢʨʳʪʠʷ ʵʪʦʛʦ ʙʣʦʢʘ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʝʛʦ ʩʪʨʫʢʪʫʨʥʫʶ ʩʭʝʤʫ (ʨʠʩ. 6), ʟʜʝʩʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʩʪʘʥʜʘʨʪʥʳʝ ʙʣʦʢʠ Step. ʆʧʝʨʘʪʦʨ ʤʦʞʝʪ ʟʘʜʘʪʴ ʥʘʯʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʢʚʘʜʨʦʢʦʧʪʝʨʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʠ 

ʫʢʘʟʘʪʴ ʪʘʢ ʞʝ ʥʘʯʘʣʴʥʫʶ ʚʳʩʦʪʫ ʠ ʚʳʩʦʪʫ ʩʪʘʙʠʣʠʟʘʮʠʠ. 

 
ʈʠʩ. 3 ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʙʣʦʢʘ ʟʘʜʘʥʠʷ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ 

 

ɿʘʜʘʥʥʳʝ ʩʠʛʥʘʣʳ ʧʦʩʪʫʧʘʶʪ ʥʘ ʙʣʦʢ ʢʦʥʪʨʦʣʣʝʨʘ ʫʧʨʘʚʣʝʥʠʷ ʚʳʩʦʪʦʡ ʠ ʥʘ ʙʣʦʢ ʜʠʥʘʤʠʢʠ ʢʚʘʜʨʦ-

ʢʦʧʪʝʨʘ. ʈʘʩʩʤʦʪʨʠʤ ʦʢʥʦ ʟʘʜʘʥʠʷ ʥʘʯʘʣʴʥʦʡ ʚʳʩʦʪʳ ʠ ʪʨʝʙʫʝʤʦʡ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ (ʨʠʩ. 4). 
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ʈʠʩ. 4 ʆʢʥʦ ʟʘʜʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʳʩʦʪʳ ʈʠʩ. 5 ɹʣʦʢ ʢʦʥʪʨʦʣʣʝʨʘ ʫʧʨʘʚʣʝʥʠʷ ʚʳʩʦʪʦʡ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤ  rʟʘʜʘʝʤ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ 

ʠ ʜʣʷ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʧʨʝʜʝʣʷʶʱʠʭ ʣʝʪʘʪʝʣʴ-

ʥʳʡ ʘʧʧʘʨʘʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ɹʣʦʢ ʢʦʥʪʨʦʣʣʝʨʘ ʫʧʨʘʚʣʝʥʠʷ ʚʳʩʦʪʦʡ (ʨʠʩ.5), 

ʨʝʘʣʠʟʦʚʘʥ ʧʨʦʮʝʩʩ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʜʚʠʞʝʥʠʷ 

ʢʚʘʜʨʦʢʦʧʪʝʨʘ. 

ɼʚʠʞʝʥʠʝ ʢʚʘʜʨʦʢʦʧʪʦʚ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ PID-ʢʦʥʪʨʦʣʣʝʨʘ. ɺʦ ʚʨʝʤʷ ʧʦʣʝʪʘ 

ʤ  rʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ ʩʪʘʙʠʣʠʟʘʮʠʶ ʥʘ ʚʩʝʭ ʦʩʷʭ 

ʩʘʤʦʣʝʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤ  rʜʦʣʞʥʳ ʚʚʝʩʪʠ ʯʝ-

ʪʳʨʝ ʢʦʥʪʨʦʣʣʝʨʘ PID. ʇʝʨʚʳʡ ʩʪʘʙʠʣʠʟʠʨʫʝʪ ʦʙ-

ʤʦʪʢʫ, ʚʪʦʨʦʡ ʩʪʘʙʠʣʠʟʠʨʫʝʪ ʞʝʩʪʢʦʩʪʴ, ʪʨʝʪʠʡ 

ʩʪʘʙʠʣʠʟʠʨʫʝʪ ʢʠʩʪʴ, ʘ ʯʝʪʚʝʨʪʳʡ ʦʪʚʝʯʘʝʪ ʟʘ ʩʪʘ-

ʙʠʣʠʟʘʮʠʶ ʢʚʘʜʨʦʢʦʧʪʦʚ ʥʘ ʚʳʩʦʪʝ. ʆʩʥʦʚʥʘʷ ʨʦʣʴ 

ʚ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ ʥʘ ʩʪʦʷʥʢʝ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʝʩʧʠʣʦʪʥʦʛʦ ʣʝʪʘʪʝʣʴ-

ʥʦʛʦ ʘʧʧʘʨʘʪʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʳʩʦʪʳ, ʧʦʵʪʦʤʫ ʧʨʠ 

ʥʘʩʪʨʦʡʢʝ ʢʦʥʪʨʦʣʣʝʨʦʚ PID ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ 

ʙʳʣʦ ʫʜʝʣʝʥʦ ʥʘʩʪʨʦʡʢʝ ʢʦʥʪʨʦʣʣʝʨʘ, ʦʪʚʝʪʩʪʚʝʥ-

ʥʦʛʦ ʟʘ ʧʦʜʜʝʨʞʘʥʠʝ ʚʳʩʦʪʳ. ɹʣʦʢ-ʩʭʝʤʘ ʢʦʥʪʨʦʣ-

ʣʝʨʘ ʫʧʨʘʚʣʝʥʠʷ ʚʳʩʦʪʦʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠ-

ʩʫʥʢʝ 6. 

 
ʈʠʩ. 6 ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʙʣʦʢʘ ʢʦʥʪʨʦʣʣʝʨʘ ʫʧʨʘʚʣʝʥʠʷ ʚʳʩʦʪʦʡ 

 

ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʇʀɼ ʨʝʛʫʣʷʪʦʨʘ ʙʳʣ ʠʩʧʦʣʴʟʦ-

ʚʘʥ ʤʝʪʦʜ ɿʠʛʣʝʨʘ ï ʅʠʢʦʣʴʩʘ. ɺ ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ 

ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ:  

 ʂʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʜʘʯʠ ʈ-ʢʦʥʪʨʦʣʣʝʨʘ ʧʦʚʳ-

ʰʘʝʪʩʷ ʜʦ ʧʦʷʚʣʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʧʦʩʪʦʷʥʥʳʭ ʢʦʣʝ-

ʙʘʥʠʡ, ʪ. ʝ. ʩʠʩʪʝʤʘ ʥʝ ʦʙʨʘʟʫʝʪʩʷ ʥʘ ʛʨʘʥʠʮʝ ʫʩʪʦʡ-

ʯʠʚʦʩʪʠ.  

ʌʠʢʩʠʨʫʝʪʩʷ ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ʯʝʨʝʟ ʟʥʘʯʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʜʘʯʠ ʨʝʛʫʣʷʪʦʨʘ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʩʠʩʪʝʤʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʨʘʥʠʮʝ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʀʟʤʝʨʷʝʪʩʷ ʧʝʨʠʦʜ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʚ ʩʠʩʪʝʤʝ 

ʢʦʣʝʙʘʥʠʡ. ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʫʣʷʪʦʨʘ ʚʳ-

ʙʨʘʥʥʦʛʦ ʪʠʧʘ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ, ʧʨʠ-

ʚʝʜʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʇʘʨʘʤʝʪʨʳ ʪʠʧʦʚʳʭ ʨʝʛʫʣʷʪʦʨʦʚ 
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ʈʘʩʯʝʪ ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʫʣʷʪʦʨʘ ʧʦ ʬʦʨʤʫʣʘʤ ʟʘ-

ʯʘʩʪʫʶ ʥʝ ʜʘʝʪ ʠʜʝʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ɸʥʘʣʠʪʠʯʝ-

ʩʢʠʝ ʨʘʩʯʝʪʳ ʦʩʥʦʚʘʥʳ ʥʘ ʫʧʨʦʱʝʥʥʦʡ ʤʦʜʝʣʠ ʦʙʲ-

ʝʢʪʘ. ʇʦʵʪʦʤʫ ʧʦʩʣʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʨʝʢʦ-

ʤʝʥʜʫʝʪʩʷ ʨʝʛʫʣʠʨʦʚʘʪʴ ʨʝʛʫʣʷʪʦʨʘ. 

ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʧʨʘʚʠʣʘʭ. ʕʪʠ ʧʨʘʚʠʣʘ 

ʚʟʷʪʳ ʠʟ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʪʝʦʨʝʪʠʯʝ-

ʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʨʘʢʪʠʢʠ. [1] 

ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʫʣʷʪʦʨʘ, 

ʠ ʚʳʧʦʣʥʝʥʘ ʧʦʜʩʪʨʦʡʢʘ: 

Kʧ=1,9; 

Ki=0.95; 

Kd=5.2; 

ɻʨʘʬʠʢ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʠʩʫʥʢʝ 3.6.1, ʠʟ ʛʨʘʬʠʢʘ ʚʠʜʥʦ, ʯʪʦ ʧʝʨʝʭʦʜʥʳʡ 

ʧʨʦʮʝʩʩ ʷʚʣʷʝʪʩʷ ʫʩʪʦʷʚʰʠʤʩʷ, ʫʩʪʦʷʚʰʝʝʩʷ ʟʥʘʯʝ-

ʥʠʝ ʚʭʦʜʠʪ ʚ ʢʦʨʠʜʦʨ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʚ 5%. 

ʀ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʪʘʢʦʡ ʧʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ 

ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʠʩʭʦʜʥʦʡ ʟʘʜʘʯʝ. 

 

 

ʈʠʩ. 7  

ʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʩʦʪʳ 

ʈʠʩ. 8  

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʇʀɼ-ʨʝʛʫʣʷʪʦʨʘ ʚʳʩʦʪʳ 

ʅʘ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʝ, ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʨʠ-

ʩʫʥʢʝ 7 ʚʠʜʥʦ ʯʝʪʳʨʝ ʇʀɼ ʨʝʛʫʣʷʪʦʨʘ, ʤʦʞʥʦ ʙʦ-

ʣʝʝ ʜʝʪʘʣʴʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʣʶʙʦʡ ʇʀɼ ʨʝʛʫʣʷʪʦʨ 

ʧʫʪʝʤ ʥʘʞʘʪʠʷ ʥʘ ʩʪʨʝʣʢʫ ʚ ʣʝʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ 

ʙʣʦʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʢʨʦʝʪʩʷ ʩʪʨʫʢʪʫʨʥʘʷ 

ʩʭʝʤʘ ʇʀɼ ʨʝʛʫʣʷʪʦʨʘ (ʨʠʩʫʥʦʢ 8). 

ʇʦʩʣʝ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʙʣʦʢ ʢʦʥʪʨʦʣʣʝʨʘ ʫʧʨʘʚʣʝʥʠʷ ʚʳʩʦʪʦʡ ʧʝʨʝʜʘʝʪ ʧʦ-

ʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʩʤʝʱʝ-

ʥʠʝʤ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ɹʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʩʤʝʱʝʥʠʝʤ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, 

ʫʩʪʨʦʡʩʪʚʦ ʧʦʣʫʯʘʝʪ ʦʪ ʧʨʠʝʤʥʠʢʦʚ ʥʘʩʪʨʦʝʥʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʠ ʦʙʲʝʜʠʥʷʝʪ ʠʭ ʜʣʷ ʧʝʨʝʜʘʯʠ ʥʝʦʙʭʦ-

ʜʠʤʦʛʦ ʈʦʪʦʨʘ. ʊʘʢ ʢʘʢ ʢʚʘʜʨʦʢʦʧʪʳ ʠʤʝʶʪ ʜʚʝ ʦʩ-

ʥʦʚʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʪʦ ʠʭ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʢʦʥʬʠ-

ʛʫʨʘʮʠʝʡ quot; + quot; ʠ quot; Xquot;. ɺ ʢʦʥʬʠʛʫʨʘ-

ʮʠʠ è + " ʦʩʠ X ʠ Y ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʧʣʝʯʘʭ ɺʉ. 

ʆʩʴ X ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʜʦʣʴ ʧʣʝʯʘ, ʚʨʘʱʘʶʱʝʛʦʩʷ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ ʨʦʪʦʨʘ, ʘ ʦʩʴ Y-ʚʜʦʣʴ 

ʧʣʝʯʘ, ʚʨʘʱʘʶʱʝʛʦʩʷ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ ʈʦ-

ʪʦʨʘ. ɺ ʢʦʥʬʠʛʫʨʘʮʠʠè X " ʦʩʠ X ʠ Y ʨʘʩʧʦʣʦʞʝʥʳ 

ʤʝʞʜʫ ʧʣʝʯʘʤʠ ɺʉ, ʪʦ ʝʩʪʴ. ʧʦʚʦʨʦʪʠʣʩʷ ʥʘ 45 ʛʨʘ-

ʜʫʩʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʬʠʛʫʨʘʮʠʠ. ɹʣʦʢ ʫʧʨʘʚʣʝ-

ʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 9. 

 

 

 

 

ʈʠʩ. 9  

ɹʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʩʤʝʱʝʥʠʝʤ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʈʠʩ. 10 ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʙʣʦʢʘ  

ʫʧʨʘʚʣʝʥʠʷ ʩʤʝʱʝʥʠʝʤ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

 

ʂʣʘʧʘʥʳ ʙʣʦʢʠʨʫʶʪ ʩʪʨʫʢʪʫʨʥʫʶ ʩʭʝʤʫ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ ʧʨʠ ʝʛʦ ʦʪʢʨʳʪʠʠ (ʨʠʩ. 10, 11). ɼʚʦʡʥʦʡ 

ʦʧʣʘʯʠʚʘʝʪʩʷ, ʧʦʪʦʤʫ ʯʪʦ ʩʭʝʤʘ ʩʝʪʠ ʩʠʩʪʝʤʳ ʧʦʩʝʱʝʥʠʡ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ. 

  
ʈʠʩ. 11  

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʢʦʨʨʝʢʪʠʨʦʚʦʢ ʜʣʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ç+è 

ʈʠʩ. 12  

ɹʣʦʢ ʜʠʥʘʤʠʢʠ ʢʚʘʜʨʦʢʦʧʪʝʨʘ 
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ʇʦʩʣʝ ʚʥʝʩʝʥʠʷ ʢʦʨʨʝʢʪʠʨʦʚʦʢ ʚ ʫʧʨʘʚʣʝʥʠʝ ʨʦʪʦʨʘʤʠ, ʜʘʥʥʳʝ ʩ ʵʪʦʛʦ ʙʣʦʢʘ ʧʦʩʪʫʧʘʶʪ ʥʘ ʙʣʦʢ ʜʠ-

ʥʘʤʠʢʠ ʢʚʘʜʨʦʢʦʧʪʝʨʘ. 

ɹʣʦʢ ʜʠʥʘʤʠʢʠ ʢʚʘʜʨʦʢʦʧʪʝʨʘ, (ʨʠʩ. 12) ʦʪʚʝʯʘʝʪ ʟʘ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʘ ʠʤʝʥʥʦ ʟʘ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʨʦʪʦʨʘʤʠ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. [2] 

ɺʥʫʪʨʠ ʵʪʦʛʦ ʙʣʦʢʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ, ʙʣʦʢʠ: ʜʠʥʘʤʠʢʘ ʤʦʪʦʨʘ, ʚʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʨʘʩʯʝʪ ʧʘʨʘʤʝʪ-

ʨʦʚ ʤʦʜʝʣʠ. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʙʣʦʢʘ ʜʠʥʘʤʠʢʠ ʢʚʘʜʨʦʢʦʧʪʝʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 13. 

 

 
 

ʈʠʩ. 13 ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʙʣʦʢʘ ʜʠʥʘʤʠʢʠ ʈʠʩ. 14 ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʙʣʦʢʘ ʜʠʥʘʤʠʢʠ ʤʦʪʦʨʦʚ 

ʈʘʩʩʤʦʪʨʠʤ ʙʣʦʢʠ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʙʣʦʢʘ 

ʜʠʥʘʤʠʢʠ ʢʚʘʜʨʦʢʦʧʪʝʨʘ. ɹʣʦʢ ʜʠʥʘʤʠʢʘ ʤʦʪʦʨʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʨʫʢʪʫʨʥʫʶ ʩʭʝʤʫ ʨʝʘʣʠʟʘʮʠʠ 

ʙʝʩʢʦʣʣʝʪʦʨʥʦʛʦ ʤʦʪʦʨʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ʏʘ-

ʩʪʠʯʥʦ ʜʘʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ (ʨʠʩʫʥʦʢ 14) 

ʙʳʣʘ ʟʘʠʤʩʪʚʦʚʘʥʘ ʠʟ ʧʨʠʤʝʨʦʚ ʨʝʰʝʥʠʡ ʧʨʝʜʦ-

ʩʪʘʚʣʝʥʥʳʭ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ Matlab Simulink. 

ɺʥʝʰʥʠʡ ʙʣʦʢ ʧʨʦʢʨʫʪʢʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʚʢʣʶʯʝʥʠʝ ʤʥʦʛʠʭ ʚʥʝʰʥʠʭ ʩʠʛʥʘʣʦʚ, ʥʘʧʨʠʤʝʨ: 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʦʜʥʦʡ ʦʩʠ ʦʪ ʢʚʘʜʨʦʢʦ-

ʧʦʚ. 

ɹʣʦʢ ʚʳʯʠʩʣʝʥʠʡ ʤʦʜʝʣʝʡ ʩʦʟʜʘʝʪ ʨʘʩʯʝʪ, ʦʩ-

ʥʦʚʘʥʥʳʡ ʥʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʬʦʨʤʫʣʘʭ. ɺ ʵʪʦʤ ʩʣʫ-

ʯʘʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʯʪʦ ʚ  rʠʩʧʦʣʴʟʫʝʪʝ ʦʙʦ-

ʨʫʜʦʚʘʥʠʝ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʦʥ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʘ 

ʪʘʢʞʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʂʦʜ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜ-

ʚʘʨʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥ ʚ ʧʨʠʣʦʞʝʥʠʷʭ ɸ.[2] 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʳʣʠ ʚʥʝʩʝʥʳ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʪʘʢʠʝ ʢʘʢ ʧʦʩʪʨʦʝʥʠʝ ʛʨʘ-

ʬʠʢʦʚ ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʩʠʩʪʝʤʝ, ʠ 

ʟʘʛʨʫʟʢʘ ʥʘʯʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

ɿʘʛʨʫʟʢʘ ʥʘʯʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʦʠʩʭʦʜʠ ʠʟ ʙʠ-

ʥʘʨʥʦʛʦ mat-ʬʘʡʣʘ (ʨʠʩʫʥʦʢ 18) ʚ ʢʦʪʦʨʳʡ ʟʘʨʘʥʝʝ 

ʚʥʦʩʷʪʩʷ ʚʩʝ ʟʥʘʯʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʨʘʟʣʠʯʥʳʝ ʢʦʥ-

ʩʪʘʥʪʳ ʠʣʠ ʟʥʘʯʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘ-

ʨʘʪʘ. 

 

 
ʈʠʩ. 15 Mat-ʌʘʡʣʳ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

 

ʊʘʢ ʞʝ ʜʦʙʘʚʣʝʥʘ ʧʨʦʛʨʘʤʤʠʨʫʝʤʘʷ ʢʥʦʧʢʘ (ʨʠʩʫʥʦʢ 16), ʢʦʪʦʨʘʷ ʚʳʚʦʜʠʪ ʚʩʝ ʛʨʘʬʠʢʠ ʩʦʩʪʦʷʥʠʷ ʩʠ-

ʩʪʝʤʳ (ʨʠʩʫʥʦʢ 17). 

 

 
ʈʠʩ. 16 ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ ʢʥʦʧʢʘ ʧʦʢʘʟʘ ʚʩʝʭ ʛʨʘʬʠʢʦʚ 
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ʈʠʩ. 17 ʇʨʠʤʝʨ ʚʳʚʦʜʘ ʛʨʘʬʠʢʦʚ ʥʘ ʵʢʨʘʥ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʥʘ ʘʧʧʘʨʘʪʥʘʷ ɹʇʃɸ 

ʠ ʦʧʠʩʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʣʝʥʝʡʥʳʭ 

ʜʠʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʧʨʘʚʣʝʥʠʡ ʚ MATLAB.   
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ʯʝʯʥʳʭ ʢʨʘʝʚʳʭ ʟʘʜʘʯ ʜʣʷ ʦʜʥʦʨʦʜʥʳʭ ʣʠʥʝʡʥʳʭ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚʳʩʰʠʭ ʧʦʨʷʜʢʦʚ ʢ 
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ʪʝʪʘ. 2009.  ̄2 (39). ʉ. 11-18. 
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AREAS OF APPLICATION OF SUPERVIS ORY TECHNOLOGIES IN THE TREASURY  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʜʟʦʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (SupTech) ʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʂʘʟʥʘʯʝʡʩʪʚʘ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ SupTech ʠ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

Abstract 
The article presents the definition and directions of the use of Supervisory technologies (SupTech) in the 

activities of the Treasury. The functional areas of SupTech application and the possibility of implementing the 

technology in the business process of risk- based authorization are considered. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʜʟʦʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, SupTech, ʧʨʠʤʝʥʝʥʠʷ Sup Tech, ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʩʘʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʝ. 

Keywords: Supervisory technologies, SupTech, Sap Tech applications , risk-based authorization. 

 

ʈʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʝʥʷʝʪ 

ʧʦʜʭʦʜʳ ʢ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʠ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʬʠ-

ʥʘʥʩʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʜʥʘ ʠʟ ʧʨʠʯʠʥ ʠʟʤʝʥʝʥʠʡ 

ðʫʩʪʘʨʝʚʘʥʠʝ ʥʘʜʟʦʨʥʳʭ ʧʦʜʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʙʘʟʠ-

ʨʫʶʪʩʷ ʥʘ ʘʥʘʣʠʟʝ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʭ ʜʘʥʥʳʭ. ʈʝʪʨʦ-

ʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʤʝʥʝʥ ʧʨʝʚʝʥ-

ʪʠʚʥʳʤ ʥʘʜʟʦʨʦʤ. ʉʪʨʫʢʪʫʨʥʳʡ ʫʛʣʫʙʣʝʥʥʳʡ ʘʥʘ-

ʣʠʟ ʩʦʙʠʨʘʝʤʳʭ ʧʝʨʚʠʯʥʳʭ ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ 

ʨʝʘʣʠʟʦʚʘʥ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʦʚ, ʙʘʟʠʨʫʶʱʠʭʩʷ 

ʥʘ ʤʘʰʠʥʥʦʤ ʦʙʫʯʝʥʠʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʪʝʣ-

ʣʝʢʪʝ, ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʥʘʨʫʰʝʥʠʡ ʠ ʥʝʛʘʪʠʚʥʳʭ ʪʝʥ-

ʜʝʥʮʠʡ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʜʥʘʜʟʦʨʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

SupTech (supervision technology)  ð ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʝʜʝʥʠʝ ʠʩʧʦʣʥʝʥʠʷ (ʪʘʢ ʥʘʟʳʚʘʝ-

ʤʳʡ ʥʘʜʟʦʨ) ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʬʠʥʘʥʩʦʚʳʭ ʦʧʝ-

ʨʘʮʠʡ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʅʘʜʟʦʨʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʠʣʠ SupTech, ʷʚʣʷʝʪʩʷ 

ʦʙʣʘʩʪʴʶ ʬʠʥʘʥʩʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ, ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʣʘ ʚʩʣʝʜ ʟʘ RegTech. SupTech 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘ-

ʢʠʭ ʢʘʢ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (AI), Big Data, 

ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʜʨ., 

ʯʪʦʙʳ ʧʦʤʦʯʴ ʥʘʜʟʦʨʥʳʤ ʦʨʛʘʥʘʤ ʚ ʬʠʥʘʥʩʦʚʦʤ 
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ʩʝʢʪʦʨʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʥʘʜʟʦʨʥʳʝ ʟʘʜʘʯʠ.  

ɼʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʬʠʥʘʥʩʦ-

ʚʳʤ ʨʝʛʫʣʷʪʦʨʘʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʠ ʫʧʨʦʩʪʠʪʴ ʘʜ-

ʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʧʨʦʮʝʜʫʨʳ, ʧʝʨʝʚʝʩʪʠ ʜʘʥʥʳʝ ʠ 

ʠʥʩʪʨʫʤʝʥʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʫʯʘʩʪʥʠʢʘʤʠ ʬʠ-

ʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ, ʧʦʚʳʩʠʪʴ ʜʦ-

ʩʪʦʚʝʨʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʦʪʯʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ 

ʪʘʢʞʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʠʩʪʝʤʫ ʧʦʜʜʝʨʞʢʠ ʧʨʠ-

ʥʷʪʠʷ ʨʝʰʝʥʠʡ [1]. ʅʘʧʨʠʤʝʨ, ʪʝʭʥʦʣʦʛʠʠ Big Data 

ʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʘʥʘ-

ʣʠʟ ʚʟʘʠʤʦʩʚʷʟʝʡ, ʦʙʨʘʙʘʪʳʚʘʪʴ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥ-

ʥʳʝ ʜʘʥʥʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ 

(ʉʄʀ, ʀʥʪʝʨʥʝʪ), ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʨʝʟʫʣʴʪʘʪʳ 

ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʦʪʠʚʦʧʨʘʚʥʳʭ ʜʝʡʩʪʚʠʡ ʥʘ ʬʠ-

ʥʘʥʩʦʚʦʤ ʨʳʥʢʝ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʴ-

ʥʳʭ ʨʠʩʢʦʚ [1]. 

ʉʘʤʦʡ ʙʦʣʴʰʦʡ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʜʣʷ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ SupTech ʚ ʩʬʝʨʝ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʨʘʩ-

ʪʫʱʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʥʘ ʤʠʨʦʚʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʳʥ-

ʢʘʭ. ɻʣʦʙʘʣʴʥʘʷ ʬʠʥʘʥʩʦʚʘʷ ʩʝʪʴ ʩʝʛʦʜʥʷ ʪʘʢʞʝ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʠʩʢʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʙʳʩʪʨʝʝ, ʠ 

ʥʘʜʟʦʨʥʳʝ ʦʨʛʘʥʳ ʜʦʣʞʥʳ ʠʜʪʠ ʚ ʥʦʛʫ ʩ ʠʟʤʝʥʝʥʠ-

ʷʤʠ. 

ɺ ʬʠʥʘʥʩʦʚʦʤ ʩʝʢʪʦʨʝ ʢ ʥʘʜʟʦʨʥʳʤ ʦʨʛʘʥʘʤ 

ʦʪʥʦʩʷʪʩʷ: ʮʝʥʪʨʘʣʴʥʳʝ ʙʘʥʢʠ, ʨʳʥʢʠ ʢʘʧʠʪʘʣʘ ʠ 

ʙʘʥʢʦʚʩʢʠʝ ʚʣʘʩʪʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʩʚʦʠ 

ʚʥʫʪʨʝʥʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʪʘʢ ʠ ʚʥʝʰʥʠʝ ʜʘʥʥʳʝ, ʪʘ-

ʢʠʝ ʢʘʢ ʥʦʚʦʩʪʠ ʠʣʠ ʪʨʝʥʜʳ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, 

ʜʣʷ ʣʫʯʰʝʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʬʠʥʘʥʩʦʚʳʭ ʨʳʥʢʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ AI. 

ɹʘʥʢʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʢʦʥʪʨʦ-

ʣʠʨʫʶʱʠʝ ʬʠʥʘʥʩʦʚʳʡ ʨʳʥʦʢ, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

SupTech ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʢʨʝʜʠʪ-

ʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʝʨʘʮʠʡ ʫʯʘʩʪʥʠ-

ʢʦʚ ʨʳʥʢʘ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʩʣʫʯʘʝʚ ʤʦʰʝʥʥʠʯʝ-

ʩʪʚʘ. ɺ ʪʦʤ ʯʠʩʣʝ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʚʟʘʠʤʦʩʚʷʟʘʥ-

ʥʳʭ ʟʘʝʤʱʠʢʦʚ, ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʠ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ 

ʫʨʦʚʝʥʴ ʩʧʨʦʩʘ ʥʘ ʥʘʣʠʯʥʳʝ ʩʨʝʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʨʦ-

ʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʩʪʘʙʠʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʠʩʭʦʜʷ 

ʠʟ ʠʤʝʶʱʠʭʩʷ ʧʣʘʪʝʞʥʳʭ ʜʘʥʥʳʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

SubTech ʪʝʭʥʦʣʦʛʠʠ  ʩʤʦʛʫʪ ʫʧʨʦʩʪʠʪʴ ʨʘʟʣʠʯʥʳʝ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʧʨʦʮʝʜʫʨʳ ʠ ʧʝʨʝʚʝʩʪʠ ʧʨʦʮʝʩʩ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʫʯʘʩʪʥʠʢʘʤʠ ʨʳʥʢʘ ʬʠʥʘʥʩʦʚʳʭ 

ʫʩʣʫʛ ʚ ʮʠʬʨʦʚʫʶ ʧʣʦʩʢʦʩʪʴ. 

ɺ ʨʘʤʢʘʭ ʩʙʦʨʘ ʜʘʥʥʳʭ SupTech ʘʢʪʫʘʣʴʥʦ ʜʣʷ 

ʩʙʦʨʘ ʦʪʯʝʪʥʦʩʪʠ, ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʠ ʚʠʨʪʫʘʣʴ-

ʥʦʡ ʧʦʤʦʱʠ. ɺ ʦʙʣʘʩʪʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʚʳʜʝʣʷ-

ʶʪʩʷ ʯʝʪʳʨʝ ʢʣʶʯʝʚʳʝ ʦʙʣʘʩʪʠ: ʥʘʜʟʦʨ ʟʘ ʨʳʥʢʦʤ, 

ʘʥʘʣʠʟ ʥʝʧʨʘʚʦʤʝʨʥʳʭ ʜʝʡʩʪʚʠʡ, ʤʠʢʨʦʧʨʫʜʝʥʮʠ-

ʘʣʴʥʳʡ ʥʘʜʟʦʨ ʠ ʤʘʢʨʦʧʨʫʜʝʥʮʠʘʣʴʥʳʡ ʥʘʜʟʦʨ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ SupTech ʧʨʠʥʦʩʠʪ ʚʳʛʦʜʳ ʢʘʢ 

ʬʠʥʘʥʩʦʚʦʡ ʠʥʜʫʩʪʨʠʠ, ʪʘʢ ʠ ʥʘʜʟʦʨʥʳʤ ʦʨʛʘʥʘʤ. 

SupTech ʤʦʞʝʪ ʧʦʤʦʯʴ ʠʤ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʠ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʠʩʢʠ. ʇʦʩʪʦʷʥʥʳʡ 

ʤʦʥʠʪʦʨʠʥʛ ʦʪʨʘʩʣʠ ʧʦʟʚʦʣʠʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʝ ʠ ʜʝʡʩʪʚʝʥʥʳʝ ʩʪʨʘʪʝʛʠʠ. SupTech 

ʪʘʢʞʝ ʧʦʤʦʞʝʪ ʥʘʜʟʦʨʥʳʤ ʦʨʛʘʥʘʤ ʠ ʬʠʥʘʥʩʦʚʳʤ 

ʫʯʨʝʞʜʝʥʠʷʤ ʨʘʩʩʪʘʚʣʷʪʴ ʧʨʠʦʨʠʪʝʪʳ ʠ ʛʦʨʘʟʜʦ 

ʵʬʬʝʢʪʠʚʥʝʝ ʧʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ ʧʝʨʚʠʯʥʳʭ ʠ 

ʚʪʦʨʠʯʥʳʭ ʨʳʥʢʦʚ ʢʘʧʠʪʘʣʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʦʧʦʚʝʱʝʥʠʷ ʠ ʚʳʷʚʣʷʷ ʘʥʦʤʘʣʠʠ, ʢʦ-

ʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʩʣʝʜʦʚʘʥʳ ʠʣʠ ʦʙʥʘʨʫʞʝʥʳ 

ʧʨʠ ʠʩʧʦʣʥʝʥʠʠ (ʈʠʩʫʥʦʢ 1). 

 
ʈʠʩʫʥʦʢ 1 ð ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ SupTech 

 

SupTech ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʬʠʥʘʥʩʦʚʫʶ ʜʦʩʪʫʧ-

ʥʦʩʪʴ, ʪ.ʝ. ʨʘʟʚʝʨʥʫʪʴ ʮʠʬʨʦʚʳʝ ʬʠʥʘʥʩʦʚʳʝ 

ʫʩʣʫʛʠ, ʠ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʛʫʣʠʨʫʶ-

ʱʝʡ ʦʪʯʝʪʥʦʩʪʠ ʠ ʩʦʙʣʶʜʝʥʠʷ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦ-

ʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ. 

ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ SupTech ʙʳʣʦ ʙʳ ʦʧ-

ʪʠʤʘʣʴʥʳʤ ʠ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʝʜʝʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʢʘʩʩʦʚʳʭ ʦʧʝʨʘʮʠʡ  ʌʝʜʝʨʘʣʴʥʳʤ ʢʘʟʥʘʯʝʡʩʪʚʦʤ. 

ʊʝʭʥʦʣʦʛʠʠ SupTech ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʪ-

ʩʣʝʞʠʚʘʥʠʷ ʪʨʘʥʟʘʢʮʠʡ ʢʘʩʩʦʚʳʭ ʚʳʧʣʘʪ ʩ ʣʠʮʝʚʳʭ 

ʩʯʝʪʦʚ, ʦʙʩʫʞʠʚʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤʠ ʦʨʛʘ-

ʥʘʤʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʢʘʟʥʘʯʝʡʩʪʚʘ. ɺʥʝʜʨʝʥʠʝ 

SupTech ʚ ʜʘʥʥʳʡ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʦʙʝʩʧʝ-

ʯʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʧʦ ʩʧʠʩʘ-

ʥʠʶ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚʦ ʚʨʝʤʝʥʥʦʤ 

ʨʘʩʧʦʨʷʞʝʥʠʠ.  

SupTech ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ 

ʧʦʤʦʛʫʪ ʢʘʟʥʘʯʝʡʩʪʚʫ ʧʝʨʝʩʪʨʦʠʪʴ ʠ  ʦʧʪʠʤʠʟʠʨʦ-

ʚʘʪʴ ʚʥʫʪʨʝʥʥʠʝ ʥʘʜʟʦʨʥʳʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʬʠʥʘʥʩʦ-

ʚʦʛʦ ʩʝʢʪʦʨʘ ʠ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ.  
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ʆʜʥʦ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ SupTech 

ð ʵʪʦ ʧʝʨʝʚʦʜ ʨʝʛʫʣʷʪʦʨʥʳʭ ʧʨʘʚʠʣ ʚ ʤʘʰʠʥʦʯʠ-

ʪʘʝʤʳʡ ʚʠʜ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʦʥʪʨʦʣʷ ʠ ʘʢʪʫʘʣʠ-

ʟʘʮʠʠ ʥʦʨʤʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɺʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ Sup Tech ʚ ʙʠʟʥʝʩ-ʧʨʦ-

ʮʝʩʩ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʢʘʟʥʘʯʝʡʩʪʚʘ ʧʦʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʘʤ ʧʨʦʮʝʩʩ ʧʨʦʚʝʜʝʥʠʷ ʢʘʩʩʦʚʳʭ 

ʦʧʝʨʘʮʠʡ, ʪʘʢ ʢʘʢ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʙʫʜʝʪ ʧʨʦʭʦʜʠʪʴ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʄʝʪʢʦʡ ʜʣʷ ʥʘʯʘʣʘ ʙʠʟʥʝʩ-ʧʨʦ-

ʮʝʩʩʘ ʩʣʫʞʠʪ ʫʨʦʚʝʥʴ ʨʠʩʢʘ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʡ ʧʦ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ (ʈʠʩʫʥʦʢ 2), ʪʦ ʝʩʪʴ ʧʨʠ 

ʧʨʦʭʦʞʜʝʥʠʠ ʢʦʥʪʨʦʣʝʡ ʦʧʨʝʜʝʣʷʣʩʷ ʙʳ ʜʘʣʴʥʝʡ-

ʰʠʡ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʜʦʢʫʤʝʥʪʦʚ, ʪʝʤ ʩʘʤʳʤ ʩʦ-

ʢʨʘʱʘʷ ʚʨʝʤʝʥʥʳʝ ʠ ʯʝʣʦʚʝʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, ʘ ʪʘʢ 

ʞʝ ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘ-

ʮʠʡ, ʩ ʫʩʣʦʚʠʝʤ, ʯʪʦ ʚʩʝ ʧʨʦʚʝʨʢʠ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʢʦʥʪʨʦʣʠ), ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʩʧʝʮʠʘʣʴʥʦʡ ʚʢʣʘʜʢʝ. 

 
ʈʠʩʫʥʦʢ 2 ð ʄʘʪʨʠʮʘ ʦʧʨʝʜʝʣʝʥʠʷ ʨʠʩʢʘ ʜʣʷ ʜʦʢʫʤʝʥʪʘ 

 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʢ ʧʨʦʚʝʜʝʥʠʶ ʦʧʝʨʘʮʠʡ ʤʦʞʝʪ 

ʩʜʝʣʘʪʴ ʧʨʦʮʝʩʩ ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʦʣʝʝ ʜʦʩʪʫʧ-

ʥʳʤ ʜʣʷ ʢʣʠʝʥʪʘ, ʪʘʢ ʢʘʢ ʢʣʠʝʥʪ ʚ ʦʥʣʘʡʥ-ʨʝʞʠʤʝ 

ʙʫʜʝʪ ʚʠʜʝʪʴ ʩʪʘʪʫʩ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʮʠʠ ʟʘ ʪʝʢʫ-

ʱʠʡ ʜʝʥʴ, ʘ ʪʘʢ ʞʝ ʧʨʠʯʠʥʫ ʦʪʢʘʟʘ ʚ ʧʨʦʚʝʜʝʥʠʠ 

ʧʣʘʪʝʞʘ. 

ʊʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ SupTech ʚ ʌʝʜʝʨʘʣʴʥʦʤ 

ʢʘʟʥʘʯʝʡʩʪʚʝ ʧʦʟʚʦʣʠʪ  ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʦʮʝʩʩ ʘʥʘ-

ʣʠʟʘ ʢʨʝʜʠʪʥʦʡ ʠʩʪʦʨʠʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʤʝʩʪʥʳʭ 

ʬʠʥʘʥʩʦʚʳʭ ʦʨʛʘʥʦʚ, ʚ ʯʘʩʪʠ ʦʧʝʨʘʮʠʡ ʧʦ ʧʨʝʜʦ-

ʩʪʘʚʣʝʥʠʶ ʙʶʜʞʝʪʥʳʭ ʢʨʝʜʠʪʦʚ, ʢʨʦʤʝ ʪʦʛʦ, ʧʨʠ-

ʤʝʥʝʥʠʝ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʝʩʧʝʯʠʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʟʚʨʘʪʘ ʩʨʝʜʩʪʚ ʠ ʧʨʦʮʝʥʪʦʚ, ʧʦʣʫ-

ʯʘʝʤʳʭ ʚ ʨʘʤʢʘʭ ʨʘʟʤʝʱʝʥʠʷ ʚʨʝʤʝʥʥʦ ʩʚʦʙʦʜʥʳʭ 

ʩʨʝʜʩʪʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ, ʚ ʨʘʟʣʠʯʥʳʝ ʬʠ-

ʥʘʥʩʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʥʘ ʬʦʥʜʦʚʦʤ, ʚʘʣʶʪʥʦʤ ʠ 

ʜʝʥʝʞʥʦʤ ʨʳʥʢʘʭ. 
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