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ʇʨʝʜʩʪʘʚʣʝʥʳ ʤʦʜʝʣʠ ʘʛʨʦ-ʬʝʨʤʝʨʩʢʠʭ ʞʠʣʳʭ ʢʣʘʩʪʝʨʦʚ, ʩʦʟʜʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʊʦʤʩʢʦʡ ʦʙ-

ʣʘʩʪʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʧʨʠʚʝʜʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʝʣʝʡ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʪʨʫʜʘ ʠ ʞʠʟʥʠ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

Abstract 
The article considers the issues of architectural and planning organization of agriculture in rural settlements 

of Russia in the framework of the concept of sustainable development. The current state of ecology in the country 

requires the creation of new systems for the development of industry and agriculture. The models of agro-farming 

residential clusters, created on the basis of studies of the Tomsk area of the West Siberian region, are presented, 

the advantages of using models in the organization of work and life of rural settlements are given. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠ-

ʪʠʝ, ʠʩʪʦʯʥʠʢʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨʛʠʠ. 

Key words: architectural and planning organization, agriculture, sustainable development, alternative en-

ergy sources. 

 

ʂʦʥʮʝʧʮʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟ-

ʚʠʪʠʝ ʙʝʟ ʨʘʟʨʫʰʝʥʠʷ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ [14]. ɺ ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ ʘʢ-

ʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʦʙʩʪʘʥʦʚʢʘ ʩʪʨʘʥʳ ʥʘʯʘʣʘ ʨʝʟʢʦ ʫʭʫʜʰʘʪʴʩʷ, ʟʘ-

ʨʦʞʜʝʥʠʝ ʩʬʝʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʚʦʧʨʦʩʦʚ ʵʢʦʣʦʛʠʠ ʚ 70ʭ ʛʦʜʘʭ ʥʝ ʨʝʰʠʣʦ ʧʨʦ-

ʙʣʝʤʫ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ ʧʨʦʙʣʝʤʘ ʨʘʩʪʦʯʠ-

ʪʝʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʟʘ-

ʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. 

ɺ ʦʬʠʮʠʘʣʴʥʦʤ ʜʦʢʫʤʝʥʪʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦ-

ʛʨʘʤʤʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ "ʆʭʨʘʥʘ ʦʢʨʫʞʘʶ-

ʱʝʡ ʩʨʝʜʳ" [5] ʪʝʨʤʠʥ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʦʩ-

ʥʦʚʥʦʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʥʠʞʝʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʨʠʨʦʜʫ. ʅʝʦʙʭʦʜʠʤʦ 

ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʨʝʰʝʥʠʡ ʧʦ ʨʘʟʚʠʪʠʶ ʛʦʨʦʜʩʢʠʭ ʠ 

ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ ʫʩʪʦʡʯʠ-

ʚʦʛʦ ʨʘʟʚʠʪʠʷ.  

ʉʦʛʣʘʩʥʦ ʦʙʟʦʨʫ ʩʦʩʪʦʷʥʠʷ ʠ ʟʘʛʨʷʟʥʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʨʦ-

ʚʝʜʝʥʥʦʤʫ ʈʦʩʛʠʜʨʦʤʝʪʦʤ ʚ 2018 ʛʦʜʫ, ʵʢʦʣʦʛʠʯʝ-

ʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʩʪʨʘʥʳ ʧʨʦʜʦʣʞʘʝʪ ʫʭʫʜʰʘʪʴʩʷ 

[11]. ɼʦʤʠʥʠʨʫʶʱʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʩʝʢʪʦʨ, ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚʥʦʩʠʪ ʧʨʦʤʳʰʣʝʥ-

ʥʦʩʪʴ ʠ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ. ɺʳʙʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʦʙʨʘʱʝʥʠʝʤ ʩ ʦʪʭʦʜʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝ-

ʥʠʷ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʝʧʨʝʨʳʚʥʳʡ ʨʦʩʪ. ʕʪʦ ʦʙʫ-

ʩʣʦʚʣʝʥʦ ʦʪʩʫʪʩʪʚʠʝʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ, ʩʪʠ-

ʤʫʣʠʨʫʶʱʝʛʦ ʩʫʙʲʝʢʪʳ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʩʦʢʨʘʱʘʪʴ 

ʚʳʙʨʦʩʳ ʠ ʩʙʨʦʩʳ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʦʢʨʫ-

ʞʘʶʱʫʶ ʩʨʝʜʫ, ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʩʜʝʨ-

ʞʠʚʘʶʱʠʤʠ ʧʝʨʝʚʦʜ ʦʙʲʝʢʪʦʚ ʥʘ ʨʘʙʦʪʫ ʧʦ 

ʥʘʠʣʫʯʰʠʤ ʜʦʩʪʫʧʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ. ʊʨʝʙʫʝʪʩʷ 

ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʳʣʝ-ʛʘʟʦ- ʠ ʚʦʜʦʦʯʠʩʪ-

ʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʩʪʘʥʦʚʦʢ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʥʘ ʪʝ-

ʢʫʱʝʤ ʵʪʘʧʝ ʩʠʩʪʝʤʳ ʜʦʙʨʦʚʦʣʴʥʦʡ ʩʝʨʪʠʬʠʢʘʮʠʠ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʚ ʩʬʝʨʝ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʩʪʠʤʫʣʷʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

[12]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʚʢʣʶʯʘʶʪ ʧʦʠʩʢ ʩʧʦʩʦʙʦʚ ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʤʝʣʴ ʠ ʚʳʨʘʱʠʚʘʥʠʷ ʞʠʚʦʪʥʳʭ. 

ʇʝʨʩʧʝʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʬʝʨʤʝʨʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʥʝʙʣʘʛʦʧʨʠʷʪ-

ʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʈʦʩʩʠʠ ʚʦʟʤʦʞʥʦ 

ʪʦʣʴʢʦ ʧʨʠ ʘʢʪʠʚʥʦʤ ʚʥʝʜʨʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠ-ʦʨʠ-

ʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦ-

ʚʳʭ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦ-

ʝʢʪʦʚ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ ʨʘʟʚʠʪʠʷ ʩʝʣʴ-

ʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʦʤ, 
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ʚʳʜʝʣʷʝʤʳʝ ʛʨʘʥʪʳ ʚ ʦʩʥʦʚʥʦʤ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ 

ʧʦʜʜʝʨʞʢʫ ʤʘʣʳʭ ʬʦʨʤ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡ-

ʩʪʚʘ. 

ɽʚʨʦʧʝʡʩʢʠʡ ʦʧʳʪ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʩʫ-

ʱʝʩʪʚʝʥʥʦ ʙʦʛʘʯʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ. ʀʟ ʤʠʨʦʚʳʭ ʪʝʥ-

ʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʥʘʩʝʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʥʝʦʙʭʦ-

ʜʠʤʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʢʦʥʮʝʧʮʠʠ: ʘʛʨʦ-ʩʦʩʝʜ-

ʩʪʚʦ (agrihood) ʠ ʢʦʣʠʚʠʥʛ (ʩo-living) [15,8]. ʀʜʝʷ 

ʘʛʨʦ-ʩʦʩʝʜʩʪʚʘ ʧʦʷʚʠʣʘʩʴ ʚ ʨʘʤʢʘʭ ʧʨʦʮʝʩʩʘ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʥ-

ʪʝʛʨʘʮʠʠ ʘʛʨʦ-ʪʝʨʨʠʪʦʨʠʡ ʚ ʞʠʣʫʶ ʟʘʩʪʨʦʡʢʫ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʠ ʚʳʧʦʣʥʝʥʠʷ ʨʝʢʨʝ-

ʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ. ʂʣʶʯʝʚʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʨʝ-

ʠʤʫʱʝʩʪʚʦʤ, ʜʦʩʪʠʛʘʝʤʳʤ ʙʣʘʛʦʜʘʨʷ ʢʦʣʠʚʠʥʛʫ, 

ʷʚʣʷʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ, ʘʨʭʠ-

ʪʝʢʪʫʨʘ ʪʘʢʠʭ ʟʜʘʥʠʡ ʯʘʩʪʦ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʆʙʝ ʢʦʥʮʝʧʮʠʠ ʦʙʲʝʜʠʥʷʶʪ 

ʣʶʜʝʡ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʭʦʞʠʝ 

ʚʟʛʣʷʜʳ ʥʘ ʞʠʟʥʴ, ʧʦʥʠʤʘʶʪ ʩʚʦʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʦʭʨʘʥʫ ʦʢʨʫʞʘʶ-

ʱʝʡ ʩʨʝʜʳ.  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʛʣʘʚʥʦʡ ʮʝ-
ʣʴʶ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʷʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ 
ʟʘʤʢʥʫʪʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, 
ʢʦʪʦʨʘʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʴʪʝʨʥʘ-
ʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦ-
ʝʢʪʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʜʣʷ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʨʝ-
ʛʠʦʥʘ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʢʣʠʤʘ-
ʪʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʦʢ 
ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ 
ʪʝʨʨʠʪʦʨʠʠ ʩʣʠʷʥʠʷ ʨʝʢ ʆʙʴ ʠ ʊʦʤʴ. ɺ ʈʦʩʩʠʠ ʧʨʠ-
ʤʝʥʝʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʢʦʥʦʤʠʯʝ-
ʩʢʠ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦ-
ʩʪʷʤʠ, ʥʘʣʠʯʠʝʤ ʵʥʝʨʛʦʜʝʬʠʮʠʪʥʳʭ ʨʘʡʦʥʦʚ, ʫʜʘ-
ʣʝʥʥʳʭ ʦʪ ʩʠʩʪʝʤ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ 
ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ. ʇʨʠ ʤʘʩʩʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ 
ʚʥʝʜʨʝʥʠʠ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩ-
ʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʦʪʣʘʞʝʥʥʦʡ ʩʠʩʪʝʤʝ ʩʪʨʦʡ ʤʦʥ-
ʪʘʞʘ ʠ ʩʝʨʚʠʩʘ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʩʝʙʝʩʪʦ-
ʠʤʦʩʪʴ ʚʳʨʘʙʦʪʢʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 
ʙʫʜʝʪ ʩʥʠʞʘʪʴʩʷ [6]. ʆʙʲʝʢʪʠʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ 
ʨʘʟʚʠʪʠʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ ʠʥʪʝʨʝʩʘʭ ʥʘʩʝʣʝ-
ʥʠʷ ʠ ʵʢʦʥʦʤʠʢʠ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʥʘʣʠ-
ʯʠʝ ʚ ʛ. ʊʦʤʩʢʝ ʨʘʟʚʠʚʘʝʤʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʨʝʤʥʠʷ 
ʩʦʣʥʝʯʥʦʛʦ ʢʘʯʝʩʪʚʘ, ʤʝʣʢʦʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜ-
ʩʪʚʘ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ, ʨʘʟʚʠʪʦʡ ʧʨʠʙʦʨʦʩʪʨʦʠ-
ʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʠ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʂʣʠʤʘʪʠ-
ʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʧʨʦʚʝʜʝʥʥʳʡ ʠʥʩʪʠʪʫʪʦʤ ʤʦʥʠʪʦ-
ʨʠʥʛʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʉʆ 
ʈɸʅ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʊʦʤʩʢʠʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ 
ʫʥʠʚʝʨʩʠʪʝʪʦʤ, ʧʦʢʘʟʘʣ, ʯʪʦ ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ ʠʤʝʝʪ 
ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʩʦʣʥʝʯʥʦʡ ʠ ʚʝʪʨʦ-
ʚʦʡ ʵʥʝʨʛʠʠ [7]. ʉʦʛʣʘʩʥʦ ʠʟʫʯʝʥʥʳʤ ʢʣʠʤʘʪʠʯʝ-
ʩʢʠʤ ʜʘʥʥʳʤ ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʩʠʩʪʝʤʫ ʠʟ ʪʨʝʭ ʠʩʪʦʯʥʠʢʦʚ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨ-
ʛʠʠ:  

¶ ɺʝʪʨʦʛʝʥʝʨʘʪʦʨʳ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʝ. ʀʩ-
ʧʦʣʴʟʦʚʘʥʠʝ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʦʚ ʩ ʚʳʩʦʢʦʡ ʤʘʯʪʦʡ 
ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʥʝʨʛʠʶ 
ʚʝʪʨʘ. ʪ.ʢ. ʦʩʥʦʚʥʳʝ ʚʝʪʨʦʚʳʝ ʧʦʪʦʢʠ ʧʨʦʭʦʜʷʪ ʥʘ 
ʚʦʟʚʳʰʝʥʥʦʩʪʷʭ, ʙʝʨʝʛʘʭ ʨʝʢ. ɺ ʨʘʤʢʘʭ ʛʨʘʜʦʩʪʨʦ-
ʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʠʪʳʚʘʶʪʩʷ ʚʠʟʫʘʣʴʥʦ-ʵʩ-
ʪʝʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ɺʕʋ ʚ ʩʪʨʫʢʪʫʨʝ 
ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ [13].  

¶ ʄʘʣʳʝ ʩʦʣʥʝʯʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ. ʋʩʪʘ-
ʥʦʚʢʘ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ ʥʘ ʢʨʳʰʘʭ ʞʠʣʳʭ ʠ ʧʨʦ-
ʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ. 

¶ ɹʠʦʨʝʘʢʪʦʨʳ. ʉʝʣʴʭʦʟ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʜʝ-
ʣʘʝʪ ʵʬʬʝʢʪʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʥʝʨʘʪʦʨʦʚ ʥʘ 
ʦʩʥʦʚʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʳʨʴʷ.  
ʉʦʯʝʪʘʥʠʝ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʵʥʝʨʛʦʠʩʪʦʯʥʠʢʘ 

ʠ ʥʝʩʪʘʙʠʣʴʥʦʛʦ ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ ʧʦʟʚʦʣʷʝʪ ʧʦ-
ʩʪʨʦʠʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʵʥʝʨʛʦʢʦʤʧʣʝʢʩ ʩ ʭʦʨʦ-
ʰʠʤʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʘʨʠʘʥʪʘ ʘʚʪʦʥʦʤ-
ʥʦʛʦ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʩʝʣʘ ʅʦʚʦʥʠʢʦʣʘʝʚʩʢʦʝ 
ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ ʦʧʪʠʤʘʣʴʥʦʡ ʩʭʝʤʳ ʵʣʝʢʪʨʦʩʥʘʙ-
ʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʩʭʝʤʘ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʟʝʨʚʥʳʤ ʜʠ-
ʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʦʤ [10]. 
ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʨʝʰʝʥʠʡ ʧʦ ʩʦʟʜʘʥʠʶ ʤʦ-

ʜʝʣʠ ʘʛʨʦ-ʬʝʨʤʝʨʩʢʠʭ ʞʠʣʳʭ ʢʣʘʩʪʝʨʦʚ ʷʚʣʷʶʪʩʷ: 
1. ʊʨʝʙʦʚʘʥʠʷ ʩʘʥʠʪʘʨʥʳʭ ʥʦʨʤ ʧʦ ʩʦʙʣʶʜʝ-

ʥʠʶ ʨʘʩʩʪʦʷʥʠʡ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʟʦʥ ʦʪ ʩʦʦʨʫ-
ʞʝʥʠʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʞʠʚʦʪʥʳʭ ʜʦ ʦʙʲʝʢʪʦʚ ʞʠ-
ʣʦʡ ʟʘʩʪʨʦʡʢʠ [9]. ʉʉɿ ʢʨʫʧʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 
ʧʨʝʜʧʨʠʷʪʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ 
ʤʘʩʰʪʘʙʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʦʥ, ʤʘʣʳʝ ʩʝʣʴʭʦʟ 
ʛʨʫʧʧʳ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʢʣʘʩʪʝʨʥʳʡ ʧʨʠʥʮʠʧ 
ʤʠʥʠʤʠʟʘʮʠʠ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʣʦʱʘʜʝʡ. 
2. ɸʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʡ ʧʦʪʝʥ-

ʮʠʘʣ ʩʨʝʜʳ. ʂʦʥʪʝʢʩʪ ʟʘʛʦʨʦʜʥʦʡ ʩʨʝʜʳ ʧʨʝʜʧʦʣʘ-
ʛʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʢʣʘʜ ʞʠʟʥʠ, ʚʟʘʠʤʦʩʚʷʟʴ ʘʨʭʠ-
ʪʝʢʪʫʨʳ ʩ ʦʢʨʫʞʘʶʱʠʤ ʣʘʥʜʰʘʬʪʦʤ, ʟʘʚʠʩʠʤʦʩʪʴ 
ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʤʘʩʰʪʘʙʘ ʦʪ ʧʨʠʨʦʜʥʦʛʦ ʦʢʨʫ-
ʞʝʥʠʷ, ʩʦʢʨʘʱʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʚ ʞʠ-
ʣʦʡ ʩʨʝʜʝ ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 
ʪʨʘʥʩʧʦʨʪʘ. 
3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʣʳʭ ʙʠʦʛʘʟʦʚʳʭ ʛʝʥʝʨʘʪʦ-

ʨʦʚ. ʄʦʜʫʣʴʥʳʝ ʙʠʦʛʘʟʦʚʳʝ ʫʩʪʘʥʦʚʢʠ ʦʪʝʯʝʩʪʚʝʥ-
ʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʣʠʯʘʶʪʩʷ ʢʦʤʧʘʢʪʥʦʩʪʴʶ, ʦʪ-
ʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʩʪʦʠʤʦʩʪʴʶ ʠ ʨʘʩʩʯʠʪʘʥʳ 
ʥʘ 8-15 ʛʦʣʦʚ ʂʈʉ, ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʚʝʮ, 
ʩʚʠʥʝʡ, ʧʪʠʮʳ (ʙʠʦʛʘʟʦʚʳʝ ʫʩʪʘʥʦʚʢʠ BioMash-20 
[1], ʀɹɻʋ-1 [2]).  
4. ʅʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʧʣʫʘʪʘʥʪʦʚ. ɺʝʜʝ-

ʥʠʝ ʩʦʚʤʝʩʪʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʝʙʦʣʴʰʠʤʠ ʛʨʫʧʧʘʤʠ 
ʧʦ 6-8 ʜʦʤʦʚ ʦʩʥʦʚʘʥʦ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʠʣʠ 
ʛʨʫʧʧʦʚʦʤ ʩʝʤʝʡʥʦʤ ʪʠʧʝ ʭʦʟʷʡʩʪʚ [4]. ɼʘʥʥʳʝ 
ʪʠʧʳ ʚ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʘʭ ʧʨʦʠʟʚʦʜʷʪ ʜʦ 50-70 
ʧʨʦʮʝʥʪʦʚ ʚʘʣʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 
ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʚʳʩʦʢʦʡ ʣʠʯʥʦʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦ-
ʩʪʠ ʠ ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʳ-
ʩʦʢʫʶ ʩʪʝʧʝʥʴ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʟʚʠ-
ʪʠʷ [3]. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 
ʣʶʜʝʡ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ 
ʨʠʩʢʠ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʜʝʨʞʘʥʠʶ ʙʣʘʛʦʧʨʠʷʪ-
ʥʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʦʙʱʝʩʪʚʝ. 
ʇʦʣʫʯʝʥʥʳʝ ʤʦʜʝʣʠ ʘʛʨʦ-ʬʝʨʤʝʨʩʢʠʭ ʢʣʘʩʪʝ-

ʨʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʨʠ ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʪʠʧʘ 
(ʨʠʩ. 1): 

¶ ʃʠʥʝʡʥʳʡ ʪʠʧ ʬʝʨʤʝʨʩʢʠʭ ʢʣʘʩʪʝʨʦʚ ʩ ʨʘʟ-
ʜʝʣʝʥʠʝʤ ʞʠʣʦʡ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʟʦʥ ʘʚʪʦʤʦʙʠʣʴ-
ʥʦʡ ʜʦʨʦʛʦʡ; 

¶ ɼʚʦʨʦʚʦʡ ʪʠʧ ʬʝʨʤʝʨʩʢʠʭ ʢʣʘʩʪʝʨʦʚ ʩ ʨʘʟ-
ʜʝʣʝʥʠʝʤ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʫʪʝʡ ʠ ʧʫʪʝʡ ʚʳʛʦʥʘ 
ʂʈʉ; 

¶ ɼʚʦʨʦʚʦʡ ʪʠʧ ʘʛʨʦ-ʢʣʘʩʪʝʨʦʚ. 
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ʈʠʩ. 1 ʄʦʜʝʣʠ ʘʛʨʦ-ʬʝʨʤʝʨʩʢʠʭ ʞʠʣʳʭ ʢʣʘʩʪʝʨʦʚ ʩ ʦʙʦʟʥʘʯʝʥʠʝʤ ʤʝʩʪ ʨʘʟʤʝʱʝʥʠʷ ʤʘʣʳʭ ʬʝʨʤ  

ʠ ʧʫʪʝʡ ʚʳʛʦʥʘ ʂʈʉ. 

ɸ ï ʣʠʥʝʡʥʘʷ ʤʦʜʝʣʴ ʬʝʨʤʝʨʩʢʠʭ ʢʣʘʩʪʝʨʦʚ, ɹ ï ʜʚʦʨʦʚʘʷ ʤʦʜʝʣʴ ʬʝʨʤʝʨʩʢʠʭ ʢʣʘʩʪʝʨʦʚ,  

ɺ ï ʜʚʦʨʦʚʘʷ ʤʦʜʝʣʴ ʘʛʨʦ-ʢʣʘʩʪʝʨʦʚ. 

 

ɺʩʝ ʤʦʜʝʣʠ ʦʩʥʦʚʘʥʳ ʥʘ ʧʨʠʥʮʠʧʝ ʢʦʣʣʝʢʪʠʚ-

ʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʣʳʤʠ ʛʨʫʧʧʘʤʠ. ʌʝʨʤʝʨ-

ʩʢʠʝ ʢʣʘʩʪʝʨʳ ʚʢʣʶʯʘʶʪ ʚ ʩʦʩʪʘʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʞʠʣʳʝ ʫʯʘʩʪʢʠ ʩ ʦʙʱʠʤ ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʜʚʦʨʦʤ ʚ 

ʩʦʩʪʘʚʝ ʦʙʲʝʜʠʥʝʥʠʷ ʠʣʠ ʦʪʥʝʩʝʥʥʳʤ ʥʘ ʧʝʨʠʬʝ-

ʨʠʶ ʧʦʩʝʣʢʘ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʘʚʪʦʜʦʨʦʛʠ ʦʪ ʞʠʣʦʡ 

ʛʨʫʧʧʳ. ʆʙʘ ʨʝʰʝʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʦʨʛʘʥʠʟʘ-

ʮʠʶ ʤʘʣʦʡ ʬʝʨʤʳ ʥʘ 6-10 ʛʦʣʦʚ ʂʈʉ, 6 ʩʚʠʥʝʡ ʠʣʠ 

ʦʚʝʮ ʩʦ ʜʚʦʨʦʤ ʜʣʷ ʚʳʛʫʣʘ, ʧʪʠʯʥʠʢ ʥʘ 30-40 ʧʪʠʮ 

ʩ ʚʳʛʫʣʦʤ, ʙʣʦʢ ʩʦʜʝʨʞʘʥʠʷ ʢʨʦʣʠʢʦʚ, ʢʫʭʥʶ-ʟʘʛʦ-

ʪʦʚʠʪʝʣʴʥʫʶ ʢʦʨʤʦʚ, ʙʠʦʛʘʟʦʚʫʶ ʫʩʪʘʥʦʚʢʫ ʠ ʛʘ-

ʨʘʞ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠʥʚʝʥʪʘʨʷ (ʨʠʩ. 3). ʂʦʨʦʚʥʠʢ ʚ 

ʩʦʩʪʘʚʝ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʛʫʣʘ ʩʢʦʪʘ, ʧʦʪʦʢʠ ʚʳ-

ʚʦʜʘ ʂʈʉ ʚ ʧʦʣʝ ʨʘʟʜʝʣʝʥʳ ʩ ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ ʠ ʧʝ-

ʰʝʭʦʜʥʳʤʠ ʧʫʪʷʤʠ. ʄʦʜʝʣʠ ʘʛʨʦ-ʢʣʘʩʪʝʨʦʚ ʚʢʣʶ-

ʯʘʶʪ ʙʣʦʢʠʨʦʚʘʥʥʳʝ ʜʦʤʘ ʩ ʫʯʘʩʪʢʘʤʠ 400-500 ʤ2 

ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʙʱʠʡ ʜʚʦʨ 

ʜʣʷ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʘʛʨʦʢʫʣʴʪʫʨ. ɺ 

ʩʦʩʪʘʚ ʩʭʝʤʳ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʚʭʦʜʷʪ ʢʨʫʧʥʦʛʘʙʘ-

ʨʠʪʥʳʝ ɺʕʋ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʩʝʣʢʘ, ʫʩʪʘʥʦʚʣʝʥ-

ʥʳʝ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ, ʨʘʩ-

ʧʦʣʦʞʝʥʥʳʝ ʥʘ ʤʝʩʪʘʭ ʤʘʢʩʠʤʘʣʴʥʳʭ ʚʦʟʜʫʰʥʳʭ 

ʧʦʪʦʢʦʚ ʩ ʨʝʢ (ʨʠʩ. 2). 

 

 
ʈʠʩ.3 ʄʦʜʝʣʴ ʤʘʣʦʛʦ ʬʝʨʤʝʨʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʛʘʟʦʚʦʡ 

ʫʩʪʘʥʦʚʢʠ ʠ ʢʦʨʤʦʚʦʡ ʙʘʟʦʡ 
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ʈʠʩ. 2 ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ɺʕʋ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʣʘʩʪʝʨʥʦʛʦ ʧʨʠʥʮʠʧʘ ʧʣʘʥʠ-

ʨʦʚʢʠ ʪʝʨʨʠʪʦʨʠʡ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪ ʧʦʟʚʦ-

ʣʷʝʪ ʥʘʣʘʜʠʪʴ ʩʦʚʤʝʩʪʥʦʝ ʚʝʜʝʥʠʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡ-

ʩʪʚʘ ʜʣʷ ʩʘʤʦʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ ʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ ʫʜʘʣʝʥʥʳʭ ʠ ʘʚʪʦʥʦʤʥʳʭ ʪʝʨʨʠʪʦ-

ʨʠʡ ʈʦʩʩʠʠ. ʂʦʣʣʝʢʪʠʚʥʳʡ ʧʨʠʥʮʠʧ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʚʥʦʤʝʨʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʪʨʫʜʘ ʠ ʙʶʜʞʝʪʘ 

ʩʨʝʜʠ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʩʦʦʙʱʝʩʪʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʬʠʟʠʯʝʩʢʠʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʩʦʢʨʘ-

ʱʝʥʠʝ ʪʨʘʪ ʥʘ ʦʙʱʝʝ ʠʤʫʱʝʩʪʚʦ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʬʝʨʤ ʠ ʦʙʱʠʭ ʩʝʣʴʭʦʟ ʪʝʨʨʠʪʦʨʠʡ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʧʦʜʜʝʨʞʠʚʘʷ ʨʘʚʥʦʤʝʨʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʝʜʝʥʠʷ 

ʭʦʟʷʡʩʪʚʘ ʚ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠ-

ʪʠʷ. 
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STAGES OF ENGINEERING AND ENVIRONMENTAL SURVEYS  

 

ɸʥʥʦʪʘʮʠʷ 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʧʨʦʚʝʜʝʥʠʷ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʪʘʢʠʭ ʨʘʙʦʪ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠ ʤʝʪʦ-

ʜʠʢʘ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʟʳʩʢʘʥʠʡ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʠʥʞʝ-

ʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ. 

Abstract 
This article describes the main stages of engineering and environmental surveys, the need to perform such 

work at the initial stages of construction. The analysis and methodology of execution of works, to be used when 

conducting research. The main stages of engineering and environmental surveys are considered. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ, ʠʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ, ʠʩʩʣʝ-

ʜʦʚʘʥʠʝ. 

Keywords: construction, environment, engineering and environmental surveys, research. 

 

ʇʨʠ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʦʙʦʩʥʦʚʘʥʠʠ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ ʠʣʠ ʠʥʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘʥʘʣʠʟʘ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʨʦʛʥʦʟʘ ʚʦʟʤʦʞʥʳʭ ʠʟ-

ʤʝʥʝʥʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦʜ ʚʣʠʷʥʠʝʤ ʘʥʪʨʦ-

ʧʦʛʝʥʥʦʡ ʠ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʷ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʧʨʝʜʦʪ-

ʚʨʘʱʝʥʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʩʨʝʜʫ, 

ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ, 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʰʝʣʴʬʘ ʧʨʦʚʦ-

ʜʷʪʩʷ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ. ʆʩʥʦʚ-

ʥʘʷ ʮʝʣʴ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʠʟʳʩʢʘʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʦʩʥʦʚʘʪʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʣʦ-

ʛʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʜʘʥʠʷ ʠʣʠ ʣʶʙʳʭ ʜʨʫʛʠʭ ʨʘʙʦʪ 

ʜʘʥʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. 

ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʩʦʩʪʘʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʘ 

ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ, ʢʦʪʦʨʘʷ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ 

ʥʘ ʦʩʥʦʚʝ ʟʘʜʘʥʠʷ ʟʘʩʪʨʦʡʱʠʢʘ ʠʣʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʟʘʢʘʟʯʠʢʘ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʪʦʜʘ ʚʳʧʦʣʥʝʥʠʷ ʠ 
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ʦʙʲʝʤʘ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʨʘʙʦʪ. ʀʥʞʝʥʝʨʥʦ-ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʭ 

ʚʠʜʘʭ ʨʘʙʦʪ: ʩʙʦʨ, ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʦ ʩʦ-

ʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʨʨʠʪʦ-

ʨʠʠ, ʵʢʦʣʦʛʦ-ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʦ-ʛʠʜʨʦ-

ʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʯʚʝʥʥʳʝ 

ʦʙʩʣʝʜʦʚʘʥʠʷ, ʦʮʝʥʢʘ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʘʪʤʦʩʬʝʨ-

ʥʦʛʦ ʚʦʟʜʫʭʘ, ʧʦʯʚ, ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʚʦʜ, ʟʘʤʝʨʳ ʠ ʦʮʝʥʢʘ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ, ʣʘʙʦʨʘ-

ʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ; ʩʘ-

ʥʠʪʘʨʥʦ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝ-

ʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ; ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚʦʟʤʦʞʥʳʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʟ-

ʤʝʥʝʥʠʡ ʧʨʠʨʦʜʥʦʡ ʠ ʪʝʭʥʦʛʝʥʥʦʡ ʩʨʝʜʳ; ʢʘʤʝ-

ʨʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʦʪ-

ʯʝʪʘ [1]. 

ɺʩʝ ʚʠʜʳ ʨʘʙʦʪ ʠ ʦʙʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʛʨʫʧ-

ʧʠʨʦʚʘʪʴ ʚ ʪʨʠ ʦʩʥʦʚʥʳʭ ʵʪʘʧʘ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʕʪʘʧʳ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ 

ʕʪʘʧʳ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ 

ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʵʪʘʧ ʇʦʣʝʚʦʡ ʵʪʘʧ ʂʘʤʝʨʘʣʴʥʳʡ ʵʪʘʧ 

 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ, ʢʘʢʠʝ ʤʝʨʦʧʨʠʷ-

ʪʠʷ ʚʭʦʜʷʪ ʚ ʢʘʞʜʳʡ ʵʪʘʧ. 

1. ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʵʪʘʧ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦ-
ʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʪʱʘʪʝʣʴʥʳʡ ʩʙʦʨ, ʦʙʨʘʙʦʪʢʘ ʠ 

ʘʥʘʣʠʟ ʚʩʝʡ ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʘʩʪʨʘʠʚʘʝ-

ʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʝʜʧʦʣʝʚʦʝ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ. 

2. ʇʦʣʝʚʦʡ ʵʪʘʧ. ɺ ʥʝʛʦ ʚʭʦʜʠʪ ʨʘʟʣʠʯʥʳʝ ʟʘ-
ʙʦʨʳ ʧʨʦʙ ʚʦʟʜʫʭʘ, ʧʦʯʚ ʠ ʚʦʜʳ, ʧʨʦʚʦʜʠʪʩʷ ʣʘʙʦ-

ʨʘʪʦʨʥʳʡ ʘʥʘʣʠʟ ʩʦʙʨʘʥʥʳʭ ʦʙʨʘʟʮʦʚ. ʉʦʩʪʘʚʣʷ-

ʝʪʩʷ ʙʘʟʘ ʜʘʥʥʳʭ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝ-

ʨʠʘʣʦʚ. ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤ, ʛʨʘʬʠʢʦʚ 

ʠ ʜʠʘʛʨʘʤʤ, ʩʚʦʜʥʳʭ ʪʘʙʣʠʮ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʦʙʨʘʥ-

ʥʳʭ ʧʨʦʙ. 

3. ʂʘʤʝʨʘʣʴʥʳʡ ʵʪʘʧ. ɽʛʦ ʩʫʪʴ ʩʚʦʜʠʪʩʷ ʢ 
ʘʥʘʣʠʟʫ ʠ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʝʥʠʷ ʧʦʣʝ-

ʚʦʛʦ ʵʪʘʧʘ, ʩʦʩʪʘʚʣʝʥʠʝ ʦʪʯʝʪʘ ʩʦʛʣʘʩʥʦ ʬʦʨʤʝ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ. ʆʪʯʝʪ 

ʩʦʩʪʦʠʪ ʠʟ ʚʳʚʦʜʦʚ ʦ ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʥʘ ʤʦʤʝʥʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʜʘʝʪʩʷ ʧʨʦʛʥʦʟ ʦ 

ʥʝʛʘʪʠʚʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʚ ʧʨʝ-

ʜʝʣʘʭ ʧʣʦʱʘʜʠ ʟʘʩʪʨʦʡʢʠ. ɺ ʦʪʯʝʪ ʚʢʣʶʯʘʶʪʩʷ 

ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʨʝʰʝʥʠʡ ʧʦ ʟʘʱʠʪʝ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʚʨʝʜ-

ʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʪ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʳʩʢʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʟʘʢʣʶʯʠʪʴ ʜʦʛʦʚʦʨ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʛʨʘʞʜʘʥʩʢʠʤ ʢʦʜʝʢʩʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-

ʜʝʨʘʮʠʠ [3] ʤʝʞʜʫ ʟʘʩʪʨʦʡʱʠʢʦʤ ʠʣʠ ʪʝʭʥʠʯʝʩʢʠʤ 

ʟʘʢʘʟʯʠʢʦʤ ʠ ʠʩʧʦʣʥʠʪʝʣʝʤ. ɼʦʛʦʚʦʨ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʟʘʜʘʥʠʝ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʠʟʳʩʢʘʥʠʡ, ʜʘʝʪʩʷ 

ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʳʩʢʘʥʠʡ ʧʦ ʩʨʝʜʩʪʚʘʤ ʵʢʩʧʝʨʪʠʟʳ ʪʝʭʥʠʯʝʩʢʠʭ 

ʦʪʯʝʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [2].  
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POP-ART LIKE MODERN DIRECTION IN ARTISTIC DESIGN  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʧʦʧ-ʘʨʪ ʢʘʢ ʩʦʚʨʝʤʝʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʕʪʦ 

ʠʩʢʫʩʩʪʚʦ, ʢʦʪʦʨʦʝ ʚʦʟʥʠʢʘʝʪ ʚ ʩʨʝʜʝ ʙʨʠʪʘʥʩʢʠʭ ʭʫʜʦʞʥʠʢʦʚ ʠ ʜʠʟʘʡʥʝʨʦʚ ʢʘʢ ʧʦʧʳʪʢʘ ʦʩʦʟʥʘʪʴ ʬʝ-

ʥʦʤʝʥ ʘʤʝʨʠʢʘʥʩʢʦʡ ʧʦʧʫʣʷʨʥʦʡ ʢʫʣʴʪʫʨʳ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʨʘʙʦʪʘʤ ʭʫʜʦʞʥʠʢʦʚ, ʧʠʩʘʪʝʣʝʡ, 

ʨʝʞʠʩʩʝʨʦʚ, ʜʠʟʘʡʥʝʨʦʚ ʧʦʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦʧ-ʘʨʪʘ. ʀʩʩʣʝʜʦʚʘʥʳ ʧʨʠʝʤʳ ʩʦʟʜʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʧʨʦʠʟʚʝʜʝ-

ʥʠʡ ʠʩʢʫʩʩʪʚʘ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʪʝʤʳ, ʢʦʪʦʨʳʝ ʦʥʠ ʟʘ-

ʪʨʘʛʠʚʘʶʪ.  

Abstract 

In the article pop art is considered like modern direction in artistic design. It is art which was created by 

british artists and designers like attempt to realize ametican pop art phenomenon. Particular attention is paid to 

works of artists, writers, directors, designers pop art followers. Ways of creating and implementation of master-

pieces into artistic design are explored, and the major themes which they affects are analyzed. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʧʦʧ-ʘʨʪ, ʥʦʚʳʡ ʨʝʘʣʠʟʤ, ʥʘʨʦʜʥʦʝ ʠʩʢʫʩʩʪʚʦ, 

ʥʝʦ-ʜʘʜʘʠʟʤ, ʘʨʪ-ʩʦʦʙʱʝʩʪʚʦ. 

Key words: artistic design, pop-art, New realism, folk art, neo-dadaism, art community. 

 

ʇʦʧ-ʘʨʪ (ʘʥʛʣ. popular - "ʥʘʨʦʜʥʦʝ" ʠʩʢʫʩʩʪʚʦ) 

- ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʢʫʩʩʪʚʘ ʧʦʟʜʥʝʛʦ ʤʦʜʝʨʥʠʟʤʘ, ʢʦ-

ʪʦʨʦʝ ʚʦʟʥʠʢʘʝʪ ʢʘʢ ʧʨʦʪʝʩʪ ʧʨʦʪʠʚ ʠʝʨʘʨʭʠʠ, 

ʦʮʝʥʢʠ ʠ ʨʘʟʜʝʣʝʥʠʷ ʥʘ "ʚʳʩʦʢʫʶ" ʠ "ʥʠʟʢʫʶ" 

ʢʫʣʴʪʫʨʫ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʦʬʠʮʠʘʣʴʥʳʤ ʚʠʜʦʤ ʠʩ-

ʢʫʩʩʪʚʘ, ʪʘʢʠʤ ʢʘʢ ʘʙʩʪʨʘʢʪʥʳʡ ʵʢʩʧʨʝʩʩʠʦʥʠʟʤ. 

ʕʪʦ ʧʦʩʣʝʚʦʝʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ 

ʍʍ ʚʝʢʘ ʙʝʩʩʧʦʨʥʦ ʘʢʪʫʘʣʴʥʦ ʠ ʩʝʛʦʜʥʷ. ʈʝʯʴ ʠʜʝʪ 

ʦʙ ʠʩʢʫʩʩʪʚʝ ʦʙʱʝʩʪʚʘ ʧʦʪʨʝʙʣʝʥʠʷ, ʧʝʨʝʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʠ ʤʘʩʩʦʚʦʡ ʢʫʣʴʪʫʨʳ, ʛʣʘʚʥʳʤ ʦʙ-

ʨʘʟʦʤ ʢʦʪʦʨʦʛʦ ʩʪʘʥʦʚʠʪʩʷ ʦʙʨʘʟ ʨʝʢʣʘʤʳ. ʂʘʢ ʠ 

ʥʦʚʳʡ ʨʝʘʣʠʟʤ, ʧʦʧ-ʘʨʪ ʨʘʟʚʠʚʘʝʪʩʷ ʠʟ ʥʝʦ-ʜʘʜʘ-

ʠʟʤʘ. ʆʜʥʘʢʦ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʠʜʝʪ ʜʘʣʴʰʝ, ʩʦʟʜʘ-

ʚʘʷ ʤʝʜʠʡʥʳʡ ʤʠʨ ʬʘʥʪʦʤʦʚ ʜʣʷ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ 

ʨʝʘʣʴʥʳʭ ʚʝʱʝʡ. ʊʦ ʝʩʪʴ ʧʦʧ-ʘʨʪ ʨʘʟʚʠʚʘʝʪ ʩʧʝʮʠ-

ʬʠʯʝʩʢʠʡ ʷʟʳʢ, ʢʦʪʦʨʳʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʚʳ-

ʨʘʞʘʪʴ ʠ ʨʘʟʚʠʚʘʪʴ. 

ʇʦʧ-ʘʨʪ ʚʦʟʥʠʢʘʝʪ ʚ ʩʨʝʜʝ ʭʫʜʦʞʥʠʢʦʚ ʠ ʬʠʣʦ-

ʩʦʬʦʚ ʢʘʢ ʧʨʦʪʝʩʪ ʧʨʦʪʠʚ ʞʠʚʦʧʠʩʠ - ʩʣʠʰʢʦʤ 

ʦʬʠʮʠʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ. ʇʦʵʪʦʤʫ ʵʪʦʤʫ ʥʘʧʨʘʚʣʝ-

ʥʠʶ ʧʨʠʩʫʱʘ ʠʨʦʥʠʯʥʦʩʪʴ ʠ ʧʦʩʪʦʷʥʥʘʷ ʙʦʨʴʙʘ ʩʦ 

ʰʪʘʤʧʘʤʠ ʠ ʘʢʘʜʝʤʠʯʥʦʩʪʴʶ ʚʳʩʦʢʦʛʦ ʠʩʢʫʩʩʪʚʘ. 

ɺʝʜʴ ʧʦʟʠʮʠʷ ʵʢʩʧʨʝʩʩʠʦʥʠʟʤʘ ʙʳʪʴ ʚʳʰʝ ʧʦʚʩʝ-

ʜʥʝʚʥʦʩʪʠ ʠ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ ʥʝ ʤʦʛʣʘ ʥʝ ʚʳʟʚʘʪʴ 

ʥʝʛʘʪʠʚʥʫʶ ʨʝʘʢʮʠʶ ʚ ʘʨʪ-ʩʦʦʙʱʝʩʪʚʝ. ɺʦʟʥʠʢʘʝʪ 

ʧʦʧ-ʘʨʪ ʚ 50 - 60ʭ ʛʦʜʘʭ XX ʚʝʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʝ-

ʣʠʢʦʙʨʠʪʘʥʠʠ ʢʘʢ ʧʦʧʳʪʢʘ ʦʩʦʟʥʘʪʴ ʬʝʥʦʤʝʥ ʘʤʝ-

ʨʠʢʘʥʩʢʦʡ ʢʫʣʴʪʫʨʳ. ʀʤʝʥʥʦ ɸʥʛʣʠʷ ʩʪʘʚʠʪ ʚʦʧʨʦʩ 

ʦ ʥʦʚʦʡ ʵʩʪʝʪʠʢʝ ʠ ʥʦʚʦʤ ʷʟʳʢʝ, ʚʦʟʥʠʢʰʠʭ ʚ ʉʐɸ. 

ʗʟʳʢʫ ʥʘʨʦʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʧʨʠʩʫʱʝ ʵʡʬʦʨʠʯʝ-

ʩʢʦʝ, ʚʝʩʝʣʦʝ ʥʘʩʪʨʦʝʥʠʝ, ʦʪʩʫʪʩʪʚʠʝ ʜʨʘʤʘʪʠʟʤʘ, 

ʦʪʪʝʥʦʢ ʢʫʩʪʘʨʥʦʩʪʠ, ʥʘʨʦʜʥʦʩʪʠ, ʷʨʤʘʨʦʯʥʦʩʪʠ ʠ 

ʜʝʪʩʢʦʡ ʥʘʠʚʥʦʩʪʠ. ʊʝʨʤʠʥ ʧʦʧ-ʘʨʪ ʚʧʝʨʚʳʝ ʫʧʦ-

ʤʷʥʫʣ ʚ ʞʫʨʥʘʣʴʥʦʡ ʩʪʘʪʴʝ ʚ 1956 ʙʨʠʪʘʥʩʢʠʡ ʢʨʠ-

ʪʠʢ ʃʦʫʨʝʥʩ ɸʣʣʦʫʵʡ. ɺʦʧʨʝʢʠ ʩʫʨʦʚʳʤ ʦʪʟʳʚʘʤ, 

ʠʩʢʫʩʩʪʚʦ ʧʦʧ-ʘʨʪʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʠʣʦʩʴ ʚ 

ʘʤʝʨʠʢʘʥʩʢʦʡ ʢʫʣʴʪʫʨʝ ʠ ʦʢʘʟʘʣʦ ʚʣʠʷʥʠʝ ʥʘ ʘʨʭʠ-

ʪʝʢʪʫʨʫ ʠ ʜʠʟʘʡʥ. ɺ ʥʠʭ ʠʩʧʦʣʴʟʫʶʪ ʷʟʳʢ ʘʬʠʰ ʠ 

ʚʳʚʝʩʦʢ, ʨʝʢʣʘʤʫ, ʧʦʜʩʚʝʪʢʫ. ʕʩʪʝʪʠʢʘ ʧʦʧ-ʘʨʪʘ ʷʚ-

ʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʠʜʝʡ ʠ ʩʨʝʜʩʪʚ ʭʫʜʦʞʝʩʪʚʝʥ-

ʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʆʯʝʥʴ ʠʥʪʝʨʝʩʥʳʤ ʚ ʨʘʤʢʘʭ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʀʨʠʥʳ ʂʫʣʠʢ, ʘʚʪʦʨʘ ʤʥʦʛʦʯʠʩʣʝʥ-

ʥʳʭ ʧʫʙʣʠʢʘʮʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʩʦʚʨʝʤʝʥʥʦʤʫ ʠʩ-

ʢʫʩʩʪʚʫ, ʣʠʪʝʨʘʪʫʨʝ, ʢʠʥʦ ʠ ʨʦʢ-ʤʫʟʳʢʝ, ʧʨʝʧʦʜʘ-

ʚʘʪʝʣʴʥʠʮʳ ʰʢʦʣʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʈɻɻʋ, 

ʈɸʊʀ ʠ ʠʥʩʪʠʪʫʪʘ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʢʫʩ-

ʩʪʚʘ, ʢʫʨʘʪʦʨʘ ʨʦʩʩʠʡʩʢʦ-ʬʨʘʥʮʫʟʩʢʦʡ ʚʳʩʪʘʚʢʠ 

ʤʫʣʴʪʠʤʝʜʠʡʥʦʛʦ ʠʩʢʫʩʩʪʚʘ "Total Recall" ʠ ʦʪʜʝʣʘ 

ʪʝʘʪʨʘ, ʧʝʨʬʦʤʘʥʩʘ, ʢʠʥʦ ʠ ʚʠʜʝʦ ʚ ʢʫʣʴʪʫʨʦʣʦʛʠ-

ʯʝʩʢʦʤ ʧʨʦʝʢʪʝ "ɸʛʘʩʬʝʨ". ʄʘʪʝʨʠʘʣʳ ʝʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʩʪʘʣʠ ʦʩʥʦʚʦʡ ʩʠʩʪʝʤʳ ʚʥʝʜʨʝʥʠʷ ʧʨʠʝʤʦʚ 

ʧʨʦʠʟʚʝʜʝʥʠʡ ʧʦʧ-ʘʨʪʘ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʝ.  

ʇʝʨʚʦʡ ʧʘʨʦʡ ʧʨʠʝʤʦʚ ʷʚʣʷʶʪʩʷ ʢʦʣʣʘʞ ʠ ʜʝ-

ʢʦʣʣʘʞ. ʇʨʠʤʝʨʦʤ ʪʘʢʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʢʦʣʣʘʞ 

ʈʠʯʘʨʜʘ ɻʘʤʠʣʴʪʦʥʘ "ʊʘʢ ʯʪʦ ʞʝ ʜʝʣʘʝʪ ʥʘʰʠ ʩʝʛʦ-

ʜʥʷʰʥʠʝ ʜʦʤʘ ʪʘʢʠʤʠ ʨʘʟʥʳʤʠ, ʪʘʢʠʤʠ ʧʨʠʚʣʝʢʘ-

ʪʝʣʴʥʳʤʠ?". ʆʥ ʩʯʠʪʘʝʪʩʷ ʧʝʨʚʦʡ ʨʘʙʦʪʦʡ ʚ ʩʪʠʣʝ 
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ʧʦʧ-ʘʨʪ. ɼʝʢʦʣʣʘʞ ï ʚʠʟʠʪʥʘʷ ʢʘʨʪʦʯʢʘ ʄʠʤʤʦ ʈʦ-

ʪʝʣʣʘ. ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʧʨʠʝʤ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʪʝʭ-

ʥʠʢʫ ʧʦʣʷʨʦʠʜ ʠ ʘʡʧʝʜ. ʗʨʢʠʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ 

ʵʪʦʡ ʪʝʭʥʠʢʠ ʷʚʣʷʝʪʩʷ ɼʵʚʠʜ ʍʦʢʥʠ - ʘʥʛʣʠʡʩʢʠʡ 

ʞʠʚʦʧʠʩʝʮ, ʛʨʘʬʠʢ, ʪʝʘʪʨʘʣʴʥʳʡ ʭʫʜʦʞʥʠʢ ʠ ʬʦʪʦ-

ʛʨʘʬ. ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʨʝʜʠ-ʤʝʡʜ ʠ ʘʥʪʠʨʝʜʠ-ʤʝʡʜ ï 

ʢʘʢ ʩʣʝʜʫʶʱʘʷ ʧʘʨʘ ʧʨʠʝʤʦʚ ʩʦʟʜʘʥʠʷ ʧʨʦʠʟʚʝʜʝ-

ʥʠʡ ʧʦʧ-ʘʨʪʘ. ʈʝʜʠ-ʤʝʡʜ ʚ ʢʦʥʪʝʢʩʪʝ ʠʟʦʙʨʘʟʠʪʝʣʴ-

ʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʚʧʝʨʚʳʝ ʠʩʧʦʣʴʟʦʚʘʣ ʬʨʘʥʮʫʟʩʢʠʡ 

ʭʫʜʦʞʥʠʢ ʄʘʨʩʝʣʴ ɼʶʰʘʥ. ɸʥʪʠʨʝʜʠ-ʤʝʡʜ ï ʵʪʦ 

ʥʘʭʦʜʢʘ ʠ ʚʠʟʠʪʥʘʷ ʢʘʨʪʦʯʢʘ ɼʞʘʩʧʝʨʘ ɼʞʦʥʩʘ. ɺ 

ʩʣʝʜʫʶʱʝʤ ʧʨʠʝʤʝ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʨʘʙʦʪʳ, ʚ ʢʦʪʦ-

ʨʳʭ ʧʦʜʥʠʤʘʶʪʩʷ ʚʦʧʨʦʩ: ʯʪʦ ʷʚʣʷʝʪʩʷ ʠ ʯʪʦ ʥʝ ʷʚ-

ʣʷʝʪʩʷ ʠʩʢʫʩʩʪʚʦʤ. ʕʪʠ ʪʝʤʳ ʚʦʟʥʠʢʘʶʪ ʚ ʨʘʙʦʪʘʭ 

ʈʠʭʪʝʨʘ, ʋʦʨʭʦʣʘ, ʃʠʭʪʝʥʰʪʝʡʥʘ ʠ ʜʨʫʛʠʭ. ʉʶʜʘ 

ʞʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʝʤʫ ʨʘʟʦʙʣʘʯʝʥʠʷ ʞʠʚʦʧʠʩʠ ʠ 

ʪʝʤʫ ʦʙʨʘʟʘ-ʤʘʩʢʠ, ʦʪʜʝʣʠʚʰʝʛʦʩʷ ʦʪ ʩʚʦʝʛʦ ʟʥʘʤʝ-

ʥʠʪʦʛʦ ʦʙʣʘʜʘʪʝʣʷ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʧʨʦʠʟ-

ʚʝʜʝʥʠʷ-ʠʣʣʶʟʠʠ. ɼʣʷ ʵʪʦʛʦ ʧʨʠʝʤʘ ʭʘʨʘʢʪʝʨʥʦʡ 

ʪʝʤʦʡ ʩʪʘʥʦʚʷʪʩʷ ʢʘʨʪʠʥʳ-ʣʦʚʫʰʢʠ ɼʘʥʠʵʣʷ 

ʉʧʸʨʨʠ. ʇʘʨʘʣʣʝʣʴʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʪʝʤʘ ʠʛʨʳ ʩ ʤʘʩ-

ʰʪʘʙʦʤ. ʉ ʵʪʠʤ ʪʠʧʦʤ ʚʠʟʫʘʣʴʥʦʩʪʠ ʨʘʙʦʪʘʝʪ 

ɼʞʝʡʤʩ ʈʦʟʝʤʢʚʠʩʪ. 

 ʅʝ ʤʝʥʝʝ ʧʦʧʫʣʷʨʝʥ ʢʦʤʠʢʩ ʚ ʢʘʯʝʩʪʚʝ ʷʟʳʢʘ 

ʜʣʷ ʩʚʦʝʛʦ ʠʩʢʫʩʩʪʚʘ. ʂʦʤʠʢʩ ʩʪʘʥʦʚʠʪʩʷ ʦʩʥʦʚʦʡ 

ʜʣʷ ʨʘʙʦʪ ʫ ʈʦʷ ʃʠʭʪʝʥʰʪʝʡʥʘ, ʋʦʨʭʦʣʘ, ʊʘʢʘʰʠ 

ʄʫʨʘʢʘʤʠ ʠ ʜʨʫʛʠʭ. ɺ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʂʠʪʘ ʍʘ-

ʨʠʥʛʘ ʠʟ ʛʨʘʬʬʠʪʠ ʠ ʢʣʫʙʥʦʡ ʢʫʣʴʪʫʨʳ ʨʦʞʜʘʝʪʩʷ 

ʞʠʚʦʧʠʩʴ-ʦʨʥʘʤʝʥʪ - ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʳʡ ʷʟʳʢ ʥʝ 

ʥʫʞʜʘʶʱʠʡʩʷ ʚ ʩʣʦʚʘʭ ʠ ʥʘʜʧʠʩʷʭ. ɼʘʣʝʝ ʩʣʝʜʫʝʪ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʞʠʚʦʧʠʩʴ. ʕʪʦ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʚ 

ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʝʪʩʷ ʚʩʝ, ʯʪʦ ʫʛʦʜʥʦ ï ʢʘʢ ʚ ʨʘʙʦʪʘʭ 

ʈʦʙʝʨʪʘ ʈʘʫʰʝʥʙʝʨʛʘ. ʈʘʟʚʠʪʠʝʤ ʵʪʦʛʦ ʧʨʠʝʤʘ ʷʚ-

ʣʷʝʪʩʷ ʘʩʩʘʤʙʣʷʞ ʠ ʠʥʩʪʘʣʣʷʮʠʠ. ʀ ʢʠʥʝʪʠʯʝʩʢʦʝ 

ʠʩʢʫʩʩʪʚʦ ʩ ʝʛʦ ʜʚʠʞʫʱʠʤʠʩʷ ʧʨʦʠʟʚʝʜʝʥʠʷʤʠ ʠ 

ɾʘʥ ʊʝʥʛʣʠ (27, 29, 30).  
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ɺ ʩʪʘʪʴʝ ʦʧʨʝʜʝʣʝʥʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʚʣʠʷʥʠʷ ʩʚʝʪʦʚʦʛʦ ʢʣʠʤʘʪʘ ʟʘʧʦʣʷʨʴʷ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʟʜʘʥʠʡ 

ʠ ʛʦʩʪʠʥʠʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʧʨʠʤʝʨʝ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʚ ʛ. ʂʠʨʦʚʩʢ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʪʠ-

ʧʦʣʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʛʦʩʪʠʥʠʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʤʝʪʦʜʳ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʬʦʨʪʥʦʛʦ ʩʚʝʪʦʚʦʛʦ ʨʝʞʠʤʘ 

ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʢʦʤʧʣʝʢʩʘ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʧʝʨʝʯʝʥʴ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝ-

ʰʝʥʠʡ ʦʩʚʝʱʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʩʪʨʘʥʩʪʚ ʛʦʩʪʠʥʠʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʫʩʣʦʚʠʡ ʟʘʧʦʣʷʨʴʷ: 

ʢʦʤʙʠʥʘʮʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʨʝʜʩʪʚ ʩʦʣʥʮʝʟʘʱʠʪʳ ʜʣʷ ʞʠ-

ʣʦʛʦ ʙʣʦʢʘ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʪʨʠʫʤʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʟʠʤʥʠʭ ʩʘʜʦʚ ʠ ʩʧʦʩʦʙʦʚ ʫʚʝʣʠʯʝʥʠʷ ʦʩʚʝʱʸʥʥʦʩʪʠ ʚ 

ʦʙʱʝʩʪʚʝʥʥʦʤ ʙʣʦʢʝ; ʦʩʦʙʝʥʥʦʩʪʠ ʦʩʚʝʱʝʥʠʷ ʩʧʦʨʪʠʚʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʙʣʦʢʘ ʠ ʙʣʦʢʘ ʧʠʪʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʩʣʫʞʝʙʥʦ-ʙʳʪʦʚʦʛʦ ʙʣʦʢʘ. 

This article is devoted to the study of the light climate in Kirovsk and it is impact on the design of buildings 

and hotel complexes in the Arctic. The basic typological elements of hotel complexes and methods for providing a 
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comfortable light mode for each of these elements of the complex are considered. A list of architectural and con-

structive solutions for lighting the interior spaces of hotel complexes that are characteristic of the Arctic conditions 

is proposed: a combination of natural and artificial lighting with the use of sun protection for the residential block; 

the use of atrium spaces, winter gardens and ways to increase light in a public block; lighting features of the 

sports, food and service blocks. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʠʨʦʚʩʢ, ʩʚʝʪʦʚʦʡ ʢʣʠʤʘʪ, ʛʦʩʪʠʥʠʯʥʳʡ ʢʦʤʧʣʝʢʩ, ʩʚʝʪʦʟʘʱʠʪʘ, ʘʪʨʠʫʤʥʳʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ, ʩʧʦʩʦʙʳ ʫʚʝʣʠʯʝʥʠʷ ʦʩʚʝʱʸʥʥʦʩʪʠ, ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ, ʝʩʪʝʩʪʚʝʥʥʳʡ ʩʚʝʪ. 

Keywords: Kirovsk, light climate, hotel complex, light protection, atrium spaces, ways to increase illumina-

tion, artificial lighting, natural light. 

 

ʈʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʍʠʙʠʥʩʢʠʭ 

ʛʦʨ, ʂʠʨʦʚʩʢ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʪʫʨʠʩʪʠʯʝʩʢʠʤ 

ʮʝʥʪʨʦʤ ʄʫʨʤʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ 

ʮʝʥʪʨʦʚ ʛʦʨʥʦʣʳʞʥʦʛʦ ʩʧʦʨʪʘ ʚ ʈʦʩʩʠʠ. ɻʦʨʦʜ ʩ 

ʪʨʝʭ ʩʪʦʨʦʥ ʦʢʨʫʞʘʶʪ ʭʠʙʠʥʩʢʠʝ ʛʦʨʥʳʝ ʚʝʨʰʠʥʳ: 

ɺʫʜʲʧʝʨʯʦʨʨ (1067 ʤ), ɸʡʢʫʘʡʚʝʥʯʦʨʨ (1075 ʤ), 

ʂʫʢʠʩʚʫʤʯʦʨʨ (885 ʤ). ɻʦʨʥʦʣʳʞʥʳʝ ʢʫʨʦʨʪʳ ʂʠ-

ʨʦʚʩʢʘ ʚʳʜʝʣʷʶʪʩʷ ʟʘ ʩʯʸʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥ-

ʥʦʩʪʝʡ ʨʝʛʠʦʥʘ (ʩʥʝʛ ʣʝʞʠʪ ʩ ʦʢʪʷʙʨʷ ʧʦ ʤʘʡ), ʫʜʦʙ-

ʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʢʨʫʧʥʝʡʰʠʤ ʛʦʨʦʜʘʤ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʜʦʩʪʫʧʥʳʤ 

ʮʝʥʘʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʫʨʦʨʪʘʤʠ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ 

ʠ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ. [1, ʩ 55-56] 

ʍʘʨʘʢʪʝʨʥʳʤʠ ʯʝʨʪʘʤʠ ʢʣʠʤʘʪʘ ʍʠʙʠʥ ʷʚʣʷ-

ʶʪʩʷ ʜʣʠʪʝʣʴʥʘʷ (7-8 ʤʝʩʷʮʝʚ), ʥʦ ʥʝ ʩʫʨʦʚʘʷ ʟʠʤʘ; 

ʢʦʨʦʪʢʦʝ, ʧʨʦʭʣʘʜʥʦʝ ʣʝʪʦ; ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ ʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ, ʢʨʘʡʥʝ ʥʝ-

ʫʩʪʦʡʯʠʚʘʷ ʧʦʛʦʜʘ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʩʚʝʪʦʚʦʡ ʨʝʞʠʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ 

ʧʦʣʷʨʥʳʤ ʧʦʣʦʞʝʥʠʝʤ, ʚʣʠʷʥʠʝʤ ɹʘʨʝʥʮʝʚʘ ʠ ɹʝ-

ʣʦʛʦ ʤʦʨʝʡ, ʘ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʝʣʴʝʬʘ ʍʠʙʠʥ-

ʩʢʦʛʦ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ. ɿʠʤʦʡ ʩʦʣʥʮʝ ʥʝ ʧʦʢʘʟʳʚʘ-

ʝʪʩʷ ʥʘʜ ʛʦʨʠʟʦʥʪʦʤ, ʧʝʨʠʦʜ ʧʦʣʷʨʥʳʭ ʥʦʯʝʡ 

ʜʣʠʪʩʷ 14 ʜʥʝʡ (15.12-28.12), ʙʝʣʳʭ ʥʦʯʝʡ - 51 ʜʝʥʴ 

(1.05-31.05, 13.07-13.08). [2, ʩ 27] 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʚʝʪʦʚʦʡ ʢʣʠʤʘʪ ʄʫʨʤʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʦʪʢʣʦʥʝ-

ʥʠʝʤ ʩʤʝʥʳ ʪʸʤʥʦʛʦ ʠ ʩʚʝʪʣʦʛʦ ʧʝʨʠʦʜʦʚ ʦʪ ʙʠʦʣʦ-

ʛʠʯʝʩʢʠ ʦʧʪʠʤʘʣʴʥʳʭ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʯʪʦ ʤʦʞʝʪ ʩʢʘ-

ʟʳʚʘʪʴʩʷ ʥʘ ʝʛʦ ʟʜʦʨʦʚʴʝ ʠ ʩʘʤʦʯʫʚʩʪʚʠʠ ʠ ʧʦʵʪʦʤʫ 

ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʟʜʘʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʩʝʚʝʨʥʦʛʦ ʢʣʠ-

ʤʘʪʘ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʩʧʝʮʠʬʠʢʫ ʫʩʣʦʚʠʡ 

ʟʘʧʦʣʷʨʴʷ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʢʦʤʬʦʨʪʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʦʪʜʳʭʘ ʠ ʧʨʦʞʠʚʘʥʠʷ ʛʦʩʪʝʡ, ʘ ʪʘʢʞʝ 

ʜʣʷ ʨʘʙʦʪʳ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ. ʕʪʦ ʚʦʟ-

ʤʦʞʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʧʨʠʸʤʦʚ ʠ 

ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʚʝʪʦ-

ʚʦʛʦ ʢʣʠʤʘʪʘ. ʅʘ ʚʳʙʦʨ ʤʝʪʦʜʘ ʚʣʠʷʝʪ ʪʠʧ ʠ ʥʘʟʥʘ-

ʯʝʥʠʝ ʧʦʤʝʱʝʥʠʡ ʢʦʤʧʣʝʢʩʘ. ʂ ʦʩʥʦʚʥʳʤ ʪʠʧʦʣʦ-

ʛʠʯʝʩʢʠʤ ʵʣʝʤʝʥʪʘʤ ʛʦʩʪʠʥʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʞʠʣʦʡ ʙʣʦʢ (ʛʦʩʪʠʥʠʯʥʳʝ ʥʦ-

ʤʝʨʘ), ʦʙʱʝʩʪʚʝʥʥʳʡ ʙʣʦʢ (ʧʨʠʸʤʥʦ-ʚʝʩʪʠʙʶʣʴ-

ʥʘʷ ʛʨʫʧʧʘ, ʭʦʣʣʳ), ʩʧʦʨʪʠʚʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ 

ʙʣʦʢ, ʙʣʦʢ ʧʠʪʘʥʠʷ, ʩʣʫʞʝʙʥʦ-ʙʳʪʦʚʦʡ ʙʣʦʢ. 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʬʦʨʪʥʦʛʦ ʩʚʝʪʦʚʦʛʦ 

ʢʣʠʤʘʪʘ ʚ ʞʠʣʦʤ ʙʣʦʢʝ ʛʦʩʪʠʥʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʨʦʥʠʢʥʦʚʝ-

ʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʚ ʧʝʨʠʦʜʳ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦʡ ʦʩʚʝʱʸʥʥʦʩʪʠ ʠ ʝʛʦ ʟʘʤʝʥʫ ʠʩʢʫʩ-

ʩʪʚʝʥʥʳʤ ʩʚʝʪʦʤ ʚ ʧʝʨʠʦʜʳ ʧʦʣʷʨʥʦʡ ʥʦʯʠ, ʘ ʪʘʢʞʝ 

ʟʘʱʠʪʫ ʦʪ ʥʝʛʦ ʚ ʧʝʨʠʦʜʳ ʧʦʣʷʨʥʦʛʦ ʜʥʷ. ɼʦʩʪʠʯʴ 

ʵʪʦʛʦ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ 

ʧʨʠʸʤʦʚ: [3, ʩ 124] 

1) ɸʨʭʠʪʝʢʪʫʨʥʦ ï ʧʣʘʥʠʨʦʚʦʯʥʳʝ: ʦʨʠʝʥ-

ʪʘʮʠʷ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʟʜʘʥʠʡ, ʢʦʥʬʠʛʫʨʘʮʠʷ ʟʜʘ-

ʥʠʷ ʚ ʧʣʘʥʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʛʣʫʙʠʥʘ ʧʦʤʝʱʝʥʠʡ. 

2) ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ: ʟʘʪʝʥʷʶʱʠʝ ʵʣʝʤʝʥʪʳ 

ʟʜʘʥʠʡ, ʩʦʣʥʮʝʟʘʱʠʪʥʳʝ ʠ ʩʚʝʪʦʨʝʛʫʣʠʨʫʶʱʠʝ 

ʫʩʪʨʦʡʩʪʚʘ, ʩʦʣʥʮʝʟʘʱʠʪʥʳʝ ʠʟʜʝʣʠʷ ʠʟ ʩʪʝʢʣʘ ʠ 

ʧʣʥyʦʢ, ʩʦʣʥʮʝʟʘʱʠʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʪʝʨʨʠʪʦ-

ʨʠʡ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ 

ʢʨʘʡʥʝ ʚʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʨʘʮʠʦʥʘʣʴʥʫʶ ʢʦʥʬʠʛʫ-

ʨʘʮʠʶ ʦʢʦʥʥʳʭ ʧʨʦʝʤʦʚ ʠ ʛʣʫʙʠʥʫ ʧʦʤʝʱʝʥʠʡ. 

ʊʨʝʙʫʝʤʦʝ ʚ ʩʫʨʦʚʦʤ ʢʣʠʤʘʪʝ ʫʤʝʥʴʰʝʥʠʝ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʪʝʧʣʦʦʪʜʘʯʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʧʦ-

ʤʝʱʝʥʠʡ ʩ ʫʚʝʣʠʯʝʥʥʦʡ ʛʣʫʙʠʥʦʡ ʚ ʧʣʘʥʝ. ʀʟʤʝʥʝ-

ʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʦʤʝʱʝʥʠʷ ʧʨʠ ʨʘʚʥʦʡ ʧʣʦʱʘʜʠ 

ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʚʝʣʠʯʠʥʫ ʩʚʝʪʦʧʨʦʸʤʘ ʠ ʚʝʜʸʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʝʛʦ ʨʘʟʤʝʨʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʛʣʫʙʠʥʳ 

ʩʘʤʦʛʦ ʧʦʤʝʱʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʟʘ ʩʯʸʪ ʥʠʟʢʦʛʦ ʩʪʦʷ-

ʥʠʷ ʩʦʣʥʮʘ ʚ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʜʦ-

ʩʪʘʪʦʯʥʦʝ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ ʚ 

ʟʜʘʥʠʝ. [4, ʩ 160] 

 ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʛʦʩʪʠʥʠʯʥʳʭ ʥʦʤʝʨʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ ʢʦʥʩʪʨʫʢʮʠʶ ʠ ʨʘʟ-

ʤʝʨ ʦʢʦʥʥʳʭ ʧʨʦʸʤʦʚ, ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʠʩʢʫʩʩʪʚʝʥ-

ʥʦʝ ʦʩʚʝʱʝʥʠʝ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝ-

ʥʷʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʦʢʦʥ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʚʷʟʴ ʩ 

ʥʘʨʫʞʥʦʡ ʩʨʝʜʦʡ ʟʘ ʩʯʸʪ ʫʩʪʨʦʡʩʪʚʘ ʥʘʨʫʞʥʳʭ 

ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʭʩʷ ʩʪʘʚʝʥ, ʰʪʦʨ, ʞʘʣʶʟʠ, ʩʧʝ-

ʮʠʘʣʴʥʳʭ ʪʝʧʣʦʦʪʨʘʞʘʶʱʠʭ ʚʠʜʦʚ ʩʪʸʢʦʣ: [3, ʩ 

162] (ʨʠʩ.3) 
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ʈʠʩ. 3 ʇʨʠʸʤʳ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʩʦʣʥʮʝʟʘʱʠʪʳ ʦʢʦʥʥʳʭ ʧʨʦʸʤʦʚ 

 

ɺ ʦʙʱʝʩʪʚʝʥʥʦʤ ʙʣʦʢʝ ʫʣʫʯʰʠʪʴ ʩʚʝʪʦʚʳʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʩʦʟʜʘʪʴ ʠʥʪʝʨʝʩʥʳʝ ʠʥʪʝʨʴʝʨʥʳʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʟʚʦʣʠʪ ʦʨʛʘʥʠʟʘʮʠʷ ʘʪʨʠʫʤʦʚ ʠ 

ʟʠʤʥʠʭ ʩʘʜʦʚ. ɸʪʨʠʫʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʨʦʤʝʞʫʪʦʯ-

ʥʦʡ ʟʦʥʦʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʧʦʩʪʝʧʝʥʥʳʡ ʧʝʨʝʭʦʜ 

ʦʪ ʥʘʨʫʞʥʦʡ ʩʨʝʜʳ ʢ ʠʥʪʝʨʴʝʨʫ, ʩʦʢʨʘʱʘʶʱʝʡ ʧʦ-

ʪʨʝʙʥʦʩʪʴ ʚ ʦʪʦʧʣʝʥʠʠ ʠ ʚʝʥʪʠʣʷʮʠʠ ʟʘ ʩʯʸʪ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʥʘ ʦʛʨʘʞʜʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʩʦʣʥʝʯʥʳʭ ʣʫ-

ʯʝʡ ʠ ʚʝʪʨʦʚʦʡ ʥʘʛʨʫʟʢʠ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʱʝʡ ʫʚʝ-

ʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʥʠʢʘʶʱʝʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʩʚʝʪʘ ʠ ʚ ʧʝʨʠʦʜʳ ʧʦʣʷʨʥʦʛʦ ʜʥʷ ʤʦʞʝʪ ʧʦʣʥʦʩʪʴʶ 

ʟʘʤʝʥʠʪʴ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʩʚʝʪ. ɺ cʚʷʟʠ ʩ ʵʪʠʤ ʝʛʦ 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʚʦʝʦʙʨʘʟʥʳʡ ʩʚʝʪʦʚʦʜ, 

ʢʦʪʦʨʳʡ ʨʝʛʫʣʠʨʫʝʪ, ʦʪʨʘʞʘʝʪ ʠ ʨʘʩʩʝʠʚʘʝʪ ʩʚʝʪ. ɺ 

ʩʪʨʫʢʪʫʨʝ ʟʜʘʥʠʡ ʠ ʢʦʤʧʣʝʢʩʦʚ ʚʦʟʤʦʞʥʳ ʨʘʟʣʠʯ-

ʥʳʝ ʚʘʨʠʘʥʪʳ ʨʘʟʤʝʱʝʥʠʷ ʘʪʨʠʫʤʦʚ: [3, ʩ 150] 

(ʨʠʩ.1) 

 

 
ʈʠʩ. 1 ʈʘʟʤʝʱʝʥʠʝ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʘʪʨʠʫʤʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʟʜʘʥʠʡ ʠ ʢʦʤʧʣʝʢʩʦʚ 

 

ʎʝʥʪʨʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʘʪʨʠʫʤʳ ʩʣʦʞʥʦʡ 

ʩʪʫʧʝʥʯʘʪʦʡ ʬʦʨʤʳ ʷʚʣʷʶʪʩʷ ʧʦʜʭʦʜʷʱʠʤ ʨʝʰʝ-

ʥʠʝʤ ʜʣʷ ʫʩʣʦʚʠʡ ʥʠʟʢʦʡ ʦʩʚʝʱʸʥʥʦʩʪʠ, ʪʘʢ ʢʘʢ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʚʦʩʧʨʠʷʪʠʷ ʠ ʨʘʩʩʝʠʚʘʶʪ ʩʚʝʪ. ʅʘʨʷʜʫ ʩ ʘʪʨʠʫʤʥʳʤ 

ʧʦʩʪʨʦʝʥʠʝʤ ʟʜʘʥʠʷ, ʩʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʩʧʦʩʦʙʳ 

ʫʚʝʣʠʯʝʥʠʷ ʦʩʚʝʱʸʥʥʦʩʪʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦ-

ʩʪʨʘʥʩʪʚ: [4, ʩ 153] (ʨʠʩ.2) 
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ʈʠʩ. 2 ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʨʝʰʝʥʠʷ ʦʩʚʝʱʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʩʪʨʘʥʩʪʚ 

 

ɿʠʤʥʠʝ ʩʘʜʳ ʚ ʠʥʪʝʨʴʝʨʝ ʩʝʚʝʨʥʳʭ ʟʜʘʥʠʡ ʧʦʟ-

ʚʦʣʷʶʪ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʟʘʩʥʝʞʝʥʥʳʡ ʧʝʡʟʘʞ ʟʘ ʦʢ-

ʥʘʤʠ ʚ ʜʣʠʪʝʣʴʥʳʡ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʩ ʩʫʤʝʨʝʯʥʳʤ 

ʦʩʚʝʱʝʥʠʝʤ. ɺ ʚʳʙʦʨʝ ʨʘʩʪʝʥʠʡ ʩʣʝʜʫʝʪ ʦʨʠʝʥʪʠ-

ʨʦʚʘʪʴʩʷ ʥʘ ʚʠʜʳ, ʙʣʠʟʢʠʝ ʩʝʚʝʨʥʦʡ ʧʨʠʨʦʜʝ. 

ʆʙʲʸʤ ʩʘʜʘ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʦʣʦʞʝʥʠʷ 

ʚ ʩʪʨʫʢʪʫʨʝ ʟʜʘʥʠʷ: ʨʝʰʘʪʴʩʷ ʚ ʚʠʜʝ ʧʦʤʝʱʝʥʠʡ ʩ 

ʢʨʫʛʦʚʳʤ ʦʙʟʦʨʦʤ; ʙʳʪʴ ʮʝʥʪʨʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥ-

ʥʳʤ, ʩ ʩʠʩʪʝʤʦʡ ʚʝʨʭʥʝʛʦ ʦʩʚʝʱʝʥʠʷ; ʨʘʟʤʝʱʘʪʴʩʷ 

ʥʘ ʢʨʳʰʝ, ʟʘʱʠʱʘʷ ʟʜʘʥʠʝ ʦʪ ʧʝʨʝʦʭʣʘʞʜʝʥʠʷ ʠ 

ʦʙʝʩʧʝʯʠʚʘʷ ʩʝʙʷ ʜʦʩʪʘʪʦʯʥʳʤ ʪʝʧʣʦʤ ʠ ʵʥʝʨʛʠʝʡ. 

[4, ʩ 146-148] 

ɺ ʧʝʨʠʦʜʳ ʥʠʟʢʦʡ ʦʩʚʝʱʸʥʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ, ʢʦʪʦʨʦʝ 

ʧʦ ʚʩʝʤ ʧʘʨʘʤʝʪʨʘʤ ʜʦʣʞʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠ-

ʞʘʪʴʩʷ ʢ ʫʩʣʦʚʠʷʤ, ʩʦʟʜʘʚʘʝʤʳʤ ʝʩʪʝʩʪʚʝʥʥʳʤ ʩʚʝ-

ʪʦʤ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʢʫʩʩʪʚʝʥ-

ʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʥʫʞʥʦ ʩʦʚʤʝʱʘʪʴ ʧʦʣʦʞʝʥʠʝ ʠʩ-

ʪʦʯʥʠʢʦʚ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʦʩʚʝʱʝʥʠʷ ʚ ʚʝʨʭʥʝʤ ʠʣʠ ʙʦʢʦʚʦʤ ʠʩʧʦʣʥʝʥʠʠ. ʆʜ-

ʥʦʚʨʝʤʝʥʥʦ ʩʚʝʪʦʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʸʤʳ ʤʦʛʫʪ ʟʨʠ-

ʪʝʣʴʥʦ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʨʘʟʤʝʨʳ ʧʦʤʝʱʝʥʠʷ, ʚʳ-

ʜʝʣʷʪʴ ʪʝ ʠʣʠ ʠʥʳʝ ʝʛʦ ʯʘʩʪʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʟʦʥʳ.  

ɼʣʷ ʩʧʦʨʪʠʚʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʙʣʦʢʘ ʠ 

ʙʣʦʢʘ ʧʠʪʘʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʘʥʦʨʘʤʥʦʝ ʦʩʪʝʢʣʝ-

ʥʠʝ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʫʤʝʥʴʰʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʠʩ-

ʢʫʩʩʪʚʝʥʥʦʤ ʦʩʚʝʱʝʥʠʠ ʚ ʧʝʨʠʦʜʳ ʧʦʣʷʨʥʦʛʦ ʜʥʷ, 

ʦʙʝʩʧʝʯʠʪ ʚʠʟʫʘʣʴʥʫʶ ʩʚʷʟʴ ʠʥʪʝʨʴʝʨʥʦʛʦ ʠ ʵʢʩʪʝ-

ʨʴʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝ-

ʥʠʶ ʨʝʢʨʝʘʮʠʦʥʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʟʘʜʘʯ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʭ ʟʦʥ ʠ ʧʨʦʩʪʨʘʥʩʪʚ ʟʜʘʥʠʷ.  

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʣʫʞʝʙʥʦ-ʙʳʪʦʚʦʛʦ 

ʙʣʦʢʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʦʨʠʝʥʪʘʮʠʶ ʧʦ ʩʪʦʨʦ-

ʥʘʤ ʩʚʝʪʘ ʠ ʦʩʚʝʱʘʪʴ ʧʦʤʝʱʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʪʨʝʙʥʦʩʪʝʡ, ʠʩʧʦʣʴʟʫʷ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʩʚʝʪ ʚ ʧʝ-

ʨʠʦʜʳ ʧʦʣʷʨʥʦʡ ʥʦʯʠ ʠ ʝʩʪʝʩʪʚʝʥʥʳʡ ʚ ʧʝʨʠʦʜʳ 

ʧʦʣʷʨʥʦʛʦ ʜʥʷ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʦʢʦʥʥʳʭ ʧʨʦʸʤʦʚ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ. ʄʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʨʘʟʣʠʯ-

ʥʳʝ ʪʠʧʳ ʦʢʦʥ: ʦʪ ʧʨʦʩʪʳʭ, ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʷʤʦ-

ʫʛʦʣʴʥʳʭ, ʜʦ ʢʨʫʛʣʳʭ ʠ ʩʣʦʞʥʳʭ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ 

ʨʘʩʯʣʝʥʸʥʥʳʭ. [4, ʩ 160] (ʨʠʩ.4)  

 

 
ʈʠʩ. 4 ʇʨʠʸʤʳ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʟʜʘʥʠʡ ʠ 

ʛʦʩʪʠʥʠʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʫʩʣʦʚʠʷʭ ʟʘʧʦʣʷʨʴʷ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʘʥʥʦʛʦ 

ʢʣʠʤʘʪʘ: ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʥʝʛʦʚʫʶ ʠ ʚʝʪʨʦ-

ʚʫʶ ʥʘʛʨʫʟʢʠ, ʩʚʝʪʦʚʦʡ ʢʣʠʤʘʪ. ʇʦʩʣʝʜʥʠʡ ʦʢʘʟʳ-

ʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʠʪʤ ʞʠʟʥʠ ʠ ʵʤʦʮʠʦ-

ʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ, ʧʦʵʪʦʤʫ ʚʘʞʥʦ ʦʙʝʩ-

ʧʝʯʠʪʴ ʩʚʝʪʦʚʦʡ ʨʝʞʠʤ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʨʠʙʣʠʞʝʥʥʳʡ ʢ ʥʦʨʤʘʣʴʥʦʤʫ. ʂʦʤʙʠʥʘʮʠʷ ʨʘʟ-

ʣʠʯʥʳʭ ʧʨʠʸʤʦʚ ʠ ʩʨʝʜʩʪʚ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʵʥʝʨ-

ʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʜʘʥʠʷ ʠ ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜʳ ʚ 

ʦʧʨʝʜʝʣʸʥʥʳʝ ʩʚʝʪʦʚʳʝ ʧʝʨʠʦʜʳ. 
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Summary 

The article explores the methods, forms and methods of differential approach to students in teaching biology 

in secondary schools. Forms of differential approach to students are explained and summarized. The importance 

of taking a differentiated approach to selecting methods for the lesson, using resources, preparing tasks and work 

is justified. Effective use of roll and entertaining games is proven to be effective in solving the problem. In teaching 

biology, it is recommended that individuals with disabilities, gifted children, children with disabilities, and people 

of other nationalities or ethnic backgrounds organize individual approaches. 
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The actuality of the subject: the basic principles 

of the curriculum used in education are defined as the 

completeness of the pedagogical process, the creation 

of equal opportunities for learning, student orientation, 

stimulation of activity, and the creation of a supportive 

environment. These principles include taking into 

account the potential of all students in the educational 

process, meeting the needs and interests of their 

students, ensuring their talents and abilities, their 

potential, their development, creating a healthy, 

psychological and safe environment for them. 

Differential training is a training focused on the 

personality of the student. The training takes into 

account the differentiated learning abilities (general 

and specific), interests, and knowledge levels. 

In differentiated learning, students of different 

levels master the teaching material according to their 

abilities and capabilities. Assessment of cognitive 

activity of a student takes into account his / her efforts 

and creativity. A differential approach to the learning 

process is implemented in accordance with the 

capabilities of the students and other specific features 

(1, p. 49). 

Naturally, the classroom collects students who 

are different in terms of knowledge, skills and 

abilities, talents and abilities, independence, ability to 

read, mastering, learning, health and other 

characteristics.  

Differential training is based on the principle of 

individual approach. Here, the management and 

development of a person requires an in-depth study of 

his personality and living conditions. Individual 

approach to pedagogy involves the adaptation of the 

main objectives of learning, education and upbringing 

to each school. Individual approach creates 

opportunities for positive, positive development of 

these or other tendencies of cognitive power, activity, 

and talent of each student. Difficultly educated, less 

well-rounded schoolchildren, as well as children with 

developmental disabilities and disabilities are more 

likely to need an individual approach (6. pp. 90-91). 

The purpose of differentiated or personalized 

learning is to enhance the child's knowledge, skills and 

habits, to enable each student to implement 

individualized learning programs by enhancing their 

knowledge, skills and abilities, and to enhance their 

interest and special abilities. The evolving goal of 

personalization is to realize logical thinking, creativity, 

and reading ability in light of the student's future 

development. From this point of view, the 

differentiation of training is to build a gifted child in 

accordance with the basic, leading characteristics. 

Thus, a higher level of development of intellectual 

productivity, freedom, independence and desire for 

leadership are their main characteristics.  

Differentiation in training takes place in several 

directions. This process is organized on the profile of 

general abilities based on the level of academic success. 

The teacher should focus on innovative 

approaches when working with gifted children, develop 

a comprehensive use of diagnostic methods that are 

promising for the school education system, develop 

skills and leadership skills in students, deepen the 

differentiation of teaching goals, content and methods. 

211). 

Special development programs for gifted children 

have been developed in our country, development and 

inclusive training programs for children with 

disabilities have been developed, and an inclusive 

learning methodology is provided to integrate them into 

the learning and learning environment (2, p. 241)..  

The training identified several forms of 

differential approach. They can be summarized as 

follows. 
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There are many opportunities for the application 

of a differential approach in each subject of general 

education. Each teacher should take into account these 

opportunities. The possibilities of a differential 

approach in teaching biology are much broader. The 

teacher should organize different types of training in a 

friendly manner with the students. 

The biology teacher should consider the 

composition of the students when selecting training 

methods and organizational forms. He chooses such 

methods and formats to meet the interests and needs of 

students with disabilities, students of other races, 

religions, and nationalities. In the lower grades, more 

attention is given to techniques that enhance cognitive 

activity: observation, interviewing, discussion, roll and 

entertaining games, practice, and laboratory work. For 

example, in the 6th grade, the structure of plants and 

animals is enhanced when their bodies are trained using 

observation methods. The teacher provides individual 

approach when teaching the structure of plants, 

animals, humans, microorganisms using techniques 

such as clustering, understanding, observation, 

discussion and generalization of knowledge. 

When teaching vegetative and generative organs 

of plants using crosswords, riddles and proverbs, it 

teaches that knowledge can be remembered by different 

types of learners for a long time. For example, in the 

subject of teaching the subject, it is intended to solve 

the crossword "What are the fruits?" (3, p. 19). In the 

middle is written the concept of "fruits". Students are 

asked to identify the names of other fruits that 

correspond to those letters and to write their letters in 

the cells. It is noted that the name of the various fruits 

grown in the fertile lands of our republic should be 

written in the crossword from left to right. Students 

complete the task, fill in the crossword boxes.  

 

  M     

  E     

  Y     

  V     

  E     

  L     

  E     

  R     

 

Even the weakest students can find the names of 

the fruit that correspond to the crossword chambers. 

When they have difficulty finding the name of the fruit, 

they are addressed to more active, more active students. 

Thus, the interaction of different types of students is 

organized in the crossword solution. 

The use of the crosswords "Insect" during the 

creative implementation of the lesson in the 7th grade 

"Insect Diversity" helps to understand and retain the 

theme for a long time. The teacher presents the 

crossword to the student and asks you to find the names 

of the animals that correspond to the number of cells in 

the crossword. Place the letters vertically in the cells so 

that the word "insects" starts with the letter "Ķ". 

 

  M  Q   M  T 

 C Ķ K  T  Ķ   

H E S E R A T L A R 

          

 Ķ R      I  

 R   Q      

         N 

   K   L    

 E    L     

K          

 

In the course, active, strong, talented students are 

involved in the preparation of various crossword 

puzzles, and relatively weak students are involved in 

the solution. Students who have difficulty mastering the 

material are active in crossword puzzles or other 

educational games and try to find answers. This also 

improves the quality of training. 

Teaching the subject with such entertaining games 

will be of interest to students of different types and 

character, including those with disabilities. 

Differential approaches to 

learning 

Work with 

gifted students 

Multicultural 

work 
Inclusive Affairs 

Poor reading work 

with students 
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Teaching of biology topics in the teaching role of 

play by playing methods will allow students to gain 

deeper knowledge. The students either look at a lively 

scene or try to play the role they are supposed to. Using 

the method gives students knowledge about living 

things, they also develop a number of skills. The 

development of a non-standard lesson with the 

development of the ñVegetable Plantsò scene, the 

distribution and role play of the ñPlants in the Life of a 

Humanò theme reinforces the collaboration of different 

types of students and their co-operation. This may be 

considered the greatest success of differential training. 

Scenic various plants, including vegetables; It is 

prepared on the basis of the controversy of eggplant, 

tomato, peas, potatoes, cabbage, ornamental plants, 

roses, fruit grapes and others. It starts with the speaker 

giving them a promise. The roles of plants are shared 

among children. Each plant explains its importance to 

people. The scene ends with an appeal to the grapes: 

My dear friends! Each of us is very important to people. 

Let's not argue about this, let's admit, one of the most 

important things in the economy, the other in 

technology, medicine, florist, industry. Each of us has 

a unique role in life. Therefore, let's be friends and 

benefit people together. Let them take care of us. The 

plants were influenced by these words of the grape, and 

kept their quarrel with each other, and began to make 

friends. 

The students performed the stage and showed the 

importance of plants in people's lives. Students gain 

knowledge and skills such as using plants and loving 

them. 

The teacher also follows the principle of 

differential approach during the course of research. In 

collaborating with students, collectively, in groups and 

individually, students form the cooperation of those 

who have difficulty learning, especially those who have 

difficulty reading, with those who are active, thoughtful 

and easy to master. Students will be able to acquire their 

knowledge independently by developing research 

skills. 

The principle of differential approach is also 

expected in the questions posed to students during the 

course of the course. The teacher prepares the 

discussion questions in three levels: easy, medium and 

relatively difficult. First, the students are asked the 

easiest questions, and they get the answers from the 

weakest students. Then the mid-level questions are 

asked. Once the questions have been answered, it is 

organized to help students who are difficult to master, 

with active, powerful students responding to relatively 

difficult questions. 

In the course of creative implementation of the 

lesson, the tasks assigned to the students are developed 

at the level and the solution of the tasks is carried out in 

the context of student collaboration. 

Different approaches are also applied to high 

school students. Thus, in the selection of methods, 

methods such as discussion group discussion, debating, 

aquarium, roll game modeling, racing, presentation, 

essays, stories, slides, research group Venn diagrams, 

projects, ideas, and ideas are preferred. For example, in 

the 10th grade, research on the topic "Interaction of 

Organisms" is conducted. For this purpose, pictures or 

slides on the interaction of organisms are presented. 

Students are asked to comment on the interaction 

mechanism on the pictures, work on the story for the 

other group, collect the proverbs, prepare the project for 

another group, and make presentations to the other 

group. Interacting inanimate nature: air, water, soil, 

creatures: human, microorganisms, animals, plants on 

stage, and the role played by students is offered. There 

is a plan for the preparation of the project. The plan 

reflects the relevance of the topic and the collection of 

materials to address the problem. It is entrusted to 

students who have a relatively difficult time collecting 

material and facts. Research, analysis, generalization, 

selection of topics are entrusted to creative thinking and 

gifted students. 

In such lessons the teacher gets high quality. She 

also prepares special assignments for children with 

disabilities as she plans and prepares for classes. 

Scientific novelty. The principle of differential 

approach to pupils in teaching biology of secondary 

schools has a major impact on the quality of training. 

The use of different types and types of tasks, methods 

and techniques in problem solving increases student 

activity, facilitates mastering and remembering. 

Practical significance. The consideration of 

different forms of differential approach in biology 

classes has a significant impact on the quality of 

training, interest and inclination, resources and needs of 

students. A differentiated approach to teaching students 

achieves co-operation and collaboration of different 

types of students, enhancing their ability to master. 
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ʈʝʟʶʤʝ 

ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʳʚʘʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʥʷʪʠʡ ʧʦ ʧʨʝʜʤʝʪʫ ʤʝʪʦʜʠʢʠ ʧʨʝʧʦʜʘʚʘʥʠʷ 

ʙʠʦʣʦʛʠʠ.  

Summary 

The article shows the organization of laboratory classes on the subject of teaching biology. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ, ʙʠʦʣʦʛʠʠ. 
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ɺ ʤʝʪʦʜʠʢʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʙʠʦʣʦʛʠʠ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʚ ʩʦ-

ʟʜʘʥʠʠ ʠʥʪʝʨʝʩʘ ʢ ʧʨʝʜʤʝʪʫ, ʚ ʨʘʟʚʠʪʠʠ ʩʢʣʦʥʥʦ-

ʩʪʝʡ, ʠʥʪʝʨʝʩʦʚ ʠ ʩʧʦʩʦʙʥʦʩʪʝʡ ʩʪʫʜʝʥʪʦʚ. ʃʘʙʦʨʘ-

ʪʦʨʥʳʝ ʨʘʙʦʪʳ ʦʩʥʦʚʘʥʳ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ, ʠ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʦ ʩʪʫʜʝʥʪʘʤʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ, ʵʪʦ 

ʩʦʜʝʡʩʪʚʫʝʪ ʨʘʟʫʤʥʦʤʫ ʦʩʚʦʝʥʠʶ ʟʥʘʥʠʡ, ʩʦʟʜʘ-

ʥʠʶ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʫ ʩʪʫʜʝʥʪʦʚ, ʨʘʟʚʠʪʠʶ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʥʘʙʣʶʜʘʪʝʣʴʩʢʠʭ ʠ ʧʦʟʥʦʚʘʪʝʣʴ-

ʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ. ʉʪʫʜʝʥʪʳ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʠʣʠ 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ, ʦʩʚʘʠʚʘʶʪ ʩʧʦʩʦʙʥʦʩʪʠ ʠ 

ʥʘʚʳʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʙʦʨʫʜʦʚʘʥʠʡ.  

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ, ʦʩʚʦʝʥʥʳʝ ʥʘ ʫʨʦʢʘʭ, 

ʟʘʢʨʝʧʣʷʶʪʩʷ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʟʘ-

ʥʷʪʠʷʤʠ. ʂʘʢ ʩʪʘʣʦ ʷʩʥʦ ʠʟ ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ, ʪʦʯʥʦ ʪʘʢʞʝ ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ ʪʨʘʜʠʮʠʦʥ-

ʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʭʦʜʝ ʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʘʢʪʠ-

ʯʝʩʢʠʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʟʘʥʷʪʠʷ ʤʘʣʦ ʧʨʠʤʝʥʷʶʪʩʷ 

ʚ ʰʢʦʣʘʭ. ʀʙʦ ʵʪʦ ʚʘʞʥʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʦʙʫʯʝʥʠʷ ʥʘ ʫʨʦʢʘʭ. ʀʤʝʥʥʦ, ʧʨʦʚʝʜʝʥʠʝ ʘʢʪʠʚʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ, ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘ-

ʥʷʪʠʡ ʩʦʟʜʘʝʪ ʙʦʣʝʝ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʥʘʥʠʡ, ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʥʘʚʳʢʦʚ 

ʩʪʫʜʝʥʪʦʚ.  

ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝ-

ʬʦʨʤ, ʫʩʧʝʰʥʦ ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʚ ɸʟʝʨʙʘʡʜʞʘʥ-

ʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʠʤʝʥʥʦ, ʩʦʩʪʦʠʪ ʠʟ ʜʦʩʪʠʞʝʥʠʷ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʦʙʥʦʚʣʝʥʠʷ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʢ-

ʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ.  

ɸʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʨʘʜʠʮʠʦʥ-

ʥʦʛʦ ʦʙʫʯʝʥʠʷ ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʥʝʢʦʪʦʨʳʤ ʦʩʦʙʦʥ-

ʥʦʩʪʷʤ. ʆʩʥʦʚʥʘʷ ʩʫʪʴ ʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩʦʟʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰ-

ʣʝʥʠʷ ʩʪʫʜʝʥʪʦʚ, ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʛʦ ʦʩʚʦʝʥʠʷ ʠʤʠ ʥʦʚʳʭ ʟʥʘʥʠʡ, ʪʚʦʨʯʝʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʟʥʘʥʠʡ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʪʫʜʝʥʪʘ ʢ 

ʧʦʟʠʮʠʠ ʘʢʪʠʚʥʦʛʦ ʩʦʠʩʢʘʪʝʣʷ. ɻʣʘʚʥʦʝ ʧʨʝʠʤʫʱʝ-

ʩʪʚʦ ʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʚʪʠʠʠ 

ʩʪʫʜʝʥʪʫ ʩʧʦʩʦʙʥʦʩʪʠ ʘʜʘʧʪʘʮʠʠ ʢ ʧʦʩʪʦʷʥʥʦ ʠʟ-

ʤʝʥʯʠʚʳʤ ʫʩʣʦʚʠʷʤ ʙʣʘʛʦʜʘʨʷ ʜʘʥʥʦʤʫ ʩʧʦʩʦʙʫ. 

ɺ ʩʚʷʟʠ ʩ ʧʨʝʜʤʝʪʦʤ ʤʝʪʦʜʠʢʠ ʧʨʝʧʦʜʘʚʘʥʠʷ 

ʙʠʦʣʦʛʠʠ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʥʘ 

ʫʨʦʢʘʭ, ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʦʛʦ ʫʨʦʢʘ ʧʣʘʥʠʨʫʝʪʩʷ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ɺ ʵʪʦ ʚʨʝʤʷ ʥʝʩʢʦʣʴʢʦ ʫʩʣʦʚʠʡ ʙʝʨʫʪʩʷ ʟʘ ʦʩ-

ʥʦʚʫ: 

ü ʫʯʝʪ ʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʯʝʥʠʢʦʚ; 

ü ʩʦʦʪʚʝʪʩʪʚʠʝ ʫʩʣʦʚʠʡ ʢʣʘʩʩʥʳʭ ʢʦʤʥʘʪ ʩʦ-
ʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ; 

ü ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʛʣʷʜʥʦʩʪʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 
ʠʩʩʣʝʜʚʘʥʠʡ ʥʘ ʫʨʦʢʝ; 

ü ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʫʯʝʥʠʢʘ; 

ü ʧʨʘʚʠʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʛʨʫʧʧʳ ʚ ʭʦʜʝ ʨʘ-
ʙʦʪʳ ʚ ʛʨʫʧʧʘʭ; 

ü ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʤʝʩʪʝ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ; 

ü ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝ-

ʤʝʥʠ; 

ü ʥʘʣʠʯʠʝ ʤʝʪʦʜʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʫʯʝʙʥʠʢʦʚ 
ʠ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʘʢʪʠʚʥʦʝ ʦʙʫ-

ʯʝʥʠʝ ʫʯʠʪʝʣʷ ʠ ʫʯʝʥʠʢʦʚ. 

ʂʘʢ ʚʠʜʥʦ, ʥʘʣʠʯʠʝ ʫʯʝʙʥʠʢʦʚ ʠ ʫʯʝʙʥʳʭ ʧʦ-

ʩʦʙʠʡ ʫʢʘʟʳʚʘʝʪʩʷ ʢʘʢ ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʧʦʯʪʠ 

ʯʘʩʪʠʯʥʦ ʨʘʟʨʝʰʝʥʘ ʛʨʫʧʧʦʡ ʘʚʪʦʨʦʚ. ʇʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʷʚʣʷʷʩʴ ʠʜʝʥʪʠʯ-

ʥʦʡ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʚ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʘʥʷ-

ʪʠʷʭ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʧʦʜʦʚʘʥʠʷ ʧʨʝʜʤʝʪʘ ʙʠʦʣʦʛʠʠ, 

ʤʦʪʠʚʠʨʦʚʘʥʘ ʥʘ ʵʣʝʤʝʥʪ ʠʣʠ ʥʘ ʧʣʘʥ ʝʜʠʥʦʡ 

ʩʪʨʫʢʪʫʨʳ, ʦʪʯʝʛʦ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʮʝʣʠ, ʧʦ-

ʩʪʘʚʣʝʥʥʦʡ ʫʨʦʢʦʤ. ʀʩʧʦʣʴʟʫʷ ʚ ʢʘʞʜʦʤ ʧʨʘʢʪʠʯʝ-

ʩʢʦʤ ʟʘʥʷʪʠʠ ʩʪʨʘʪʝʛʠʶ ʦʙʫʯʝʥʠʷ, ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʩʦʩʪʘʚʥʫʶ ʯʘʩʪʴ ʢʫʨʨʠʢʫʣʫʤʘ ï ʧʨʘʢʪʠʯʝʩʢʠʝ ʤʝ-

ʪʦʜʳ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ, ʬʦʨʤʫ ʨʘʙʦʪʳ, ʚ ʪʦʤ 

ʯʠʩʣʝ, ʧʨʠʨʦʜʥʳʝ ʦʙʲʝʢʪʳ ʤʦʞʥʦ ʧʨʠ ʵʪʦʤ ʜʦʩʪʠʯʴ 

ʪʘʢʠʭ ʦʪʣʠʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʢʘʢ ʩʚʦʙʦʜʥʦʝ ʠʟʫʯʝ-

ʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʨʘʟʨʘʙʦʪʢʘ ʜʠʜʘʢʪʠ-

ʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʝ ʟʘʢʨʝʧʣʝʥʠʝ ʥʦʚʳʤʠ ʠʜʝ-

ʷʤʠ, ʩʪʘʚʣʝʥʠʝ, ʪʦʣʢʦʚʘʥʠʝ ʦʧʳʪʦʚ, ʧʨʦʚʝʜʝʥʠʝ 

ʥʘʙʣʶʜʝʥʠʡ, ʥʘʢʦʧʣʝʥʠʝ ʢʦʣʣʝʢʮʠʡ, ʩʦʩʪʘʚʣʝʥʠʝ 

ʨʝʬʝʨʘʪʦʚ ʠ.ʪ.ʜ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʥʷʪʠʡ, ʪʦ ʝʩʪʴ ʧʦʚʳʰʝʥʠʝ 

ʥʦʚʦʡ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʥʷʪʠʡ ʚ 

ʧʨʝʜʤʝʪʝ ʤʝʪʦʜʠʢʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʙʠʦʣʦʛʠʠ ʧʨʝʞʜʝ 
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ʚʩʝʛʦ ʟʘʚʠʩʠʪ ʦʪ ʧʨʘʚʠʣʴʥʦʛʦ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦ-

ʛʨʘʤʤʳ ʩ ʥʘʫʯʥʦʡ ʪʦʯʢʠ ï ʟʨʝʥʠʷ, ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʙ-

ʥʦʚʣʝʥʠʷ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ, ʢʦʦʨʜʠʥʘʮʠʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʩ ʧʨʦʮʝʩʩʦʤ ʦʙʫʯʝʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʟʥʘʥʠʡ 

ʩ ʵʬʬʝʢʪʠʚʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ, ʨʘʩʰʠʨʝʥʠʝ 

ʚʥʫʪʨʠʧʨʝʜʤʝʪʥʳʭ ʠ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ, ʧʦ-

ʟʥʘʥʠʝ ʪʝʤʳ, ʘʢʪʠʚʘʮʠʷ ʧʦʟʥʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʨʘʢʪʠ-

ʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʨʝʜʤʝʪʘ 

ʙʠʦʣʦʛʠʠ. ɼʣʷ ʵʪʦʛʦ ʚʘʞʥʦ ʧʦʩʪʦʷʥʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʥʘʫʯʥʦʡ, ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʦʜʛʦ-

ʪʦʚʢʠ ʫʯʠʪʝʣʷ, ʧʨʝʧʦʜʘʶʱʝʛʦ ʧʨʝʜʤʝʪ, ʵʬʬʝʢʪʠʚ-

ʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

 ʃʘʙʦʨʘʪʥʳʝ ʟʘʥʷʪʠʷ ʚ ʤʝʪʦʜʠʢʝ ʧʨʝʧʦʜʘʚʘʥʠʷ 

ʙʠʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʙʝʩʧʝʨʝʨʳʚʥʦ ʠ ʧʦʵʪʘʧʥʦ ʧʨʦ-

ʜʦʣʞʘʶʱʠʤʩʷ ʧʨʦʮʝʩʩʦʤ. ɺʩʝ ʟʚʝʥʴʷ ʜʘʥʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ. ʇʨʘʢʪʠʯʝ-

ʩʢʠʝ ʟʘʥʷʪʠʷ ʧʨʝʧʦʜʘʶʪʩʷ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʪʝʦʨʝʪʠ-

ʯʝʩʢʠʝ ʟʘʥʷʪʠʷ. ɿʥʘʯʠʪ, ʝʩʣʠ ʥʘʩʪʦʷʱʠʝ ʩʚʷʟʠ 

ʩʪʨʦʷʪʩʷ ʚʝʨʥʦ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʳʭ ʨʘʙʦʪ ʚ ʭʦʜʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʟʘʥʷʪʠʡ, ʪʦ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʩʪʘʥʦ-

ʚʠʪʴʩʷ ʵʬʬʝʢʪʠʚʥʳʤ. ʉʦʟʜʘʥʠʝ ʪʘʢʠʭ ʩʚʷʟʝʡ ʚ ʧʨʦ-

ʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦ ʩʪʦʨʦʥʳ ʪʦʛʦ 

ʫʯʠʪʝʣʷ, ʢʪʦ ʧʨʝʧʦʜʘʝʪ ʜʘʥʥʳʡ ʧʨʝʜʤʝʪ.  

 ɿʥʘʯʠʪ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʚ 

ʧʨʦʮʝʩʩʝ ʧʨʝʧʦʜʦʚʘʥʠʷ ʧʨʝʜʤʝʪʘ, ʧʦʚʳʰʝʥʠʷ ʯʫʚ-

ʩʪʚʘ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʩʝʙʝ ʠ ʩʚʦʙʦʜʥʦʛʦ ʨʘʟʤʳʰʣʝʥʠʷ 

ʫ ʩʪʫʜʝʥʪʦʚ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘ-

ʙʦʪ, ʩʝʛʦʜʥʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ 

ʠʥʥʦʚʘʪʠʚʥʳʭ ʧʨʦʩʚʝʪʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʟʘ 

ʨʘʩʰʠʨʝʥʠʝ ʥʘʛʣʷʜʥʳʭ ʤʝʪʦʜʦʚ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝ-

ʥʠʷ. ʀʭ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ ʥʘʧʨʘʚʣʝʥ ʥʘʨʷʜʫ ʩ ʦʩʚʦ-

ʝʥʠʝʤ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʘʤʠ, ʥʘ ʪʘʢʠʝ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢʘʢ ʧʨʠʤʝʥʝʥʠʝ ʟʥʘʥʠʡ ʚ ʧʨʘʢʪʠʢʝ, ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ, ʨʘʩʩʫʞʜʝʥʠʝ, ʧʨʦʚʝʜʝʥʠʝ 

ʥʘʙʣʶʜʝʥʠʡ ʠ ʧʦʣʫʯʝʥʠʝ ʠʪʦʛʦʚ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʦʩʧʠʪʘʥʠʷ ʣʠʯʥʦʩʪʝʡ, ʦʙʣʘ-

ʜʘʶʱʠʭ ʚʳʰʝʫʢʘʟʘʥʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ, ʪʦʯʥʦ ʪʘʢʞʝ 

ʢʘʢ ʚ ʜʨʫʛʠʭ ʧʨʝʜʤʝʪʘʭ, ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʧʨʝʜʤʝʪʘ 

ʙʠʦʣʦʛʠʠ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʥʦʚʳʝ ʧʦʜʭʦʜʳ, ʠ ʧʨʠ 

ʵʪʦʤ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʰʠʨʦʢʦʝ ʤʝʩʪʦ ʦʪʚʦ-

ʜʠʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʪʝʦʨʝʪʠʯʝʩʢʠʤ, ʥʦ ʠ ʧʨʘʢʪʠʯʝ-

ʩʢʠʤ ʟʘʥʷʪʠʷʤ. 
ʅʘʩʪʦʷʱʘʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʤʦʪʠʚʠ-

ʨʫʝʪ ʬʘʢʪ ʥʘʣʠʯʠʷ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʥʘʫʯʥʦ ï ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʥʦ-
ʚʦʡ ʬʦʨʤʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʩʦ-
ʟʜʘʶʱʠʭ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰ-
ʣʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʠ ʜʣʷ ʛʣʫʙʦʢʦʛʦ ʦʩʤʳʩʣʝʥʠʷ ʪʝʤʘ-
ʪʠʢ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʨʝʜʤʝʪʘ ʙʠʦʣʦʛʠʠ. 

 ɼʣʷ ʨʘʟʚʠʪʠʷ ʥʦʚʦʛʦ ʧʦʢʘʣʝʥʠʷ ʠʤʝʥʥʦ ʨʝʰʝ-
ʥʠʝ ʫʢʘʟʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚ-
ʥʳʭ ʫʩʣʦʚʠʡ. ɿʥʘʯʠʪ, ʚ ʭʦʜʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʨʝʜ-
ʤʝʪʘ ʙʠʦʣʦʛʠʠ ʥʝʦʙʭʦʜʠʤʳʤ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ 
ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʜʨʫ-
ʛʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʨʘʙʦʪ ʠ ʵʪʦ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠ-
ʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʮʝʩʩʘ 
ʦʙʫʯʝʥʠʷ. ɺ ʦʩʦʙʝʥʥʦʩʪʠ, ʧʨʦʚʝʜʝʥʠʝ ʣʘʙʦʨʘʪʦʨ-
ʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʠʤʝʥʥʦ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥ-

ʮʠʧʘ ʥʘʩʣʝʜʦʚʘʥʠʷ ʠ ʩʦʛʣʘʩʥʦ ʥʦʚʝʡʰʝʡ ʤʦʜʝʣʠ ʷʚ-
ʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʦʚʳʰʘʶʱʠʤ 
ʢʘʯʝʩʪʚʦ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ.  
ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʝʧʦʜʘʚʘʥʠʷ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʥʷʪʠʡ ʩʦʩʪʦʠʪ ʠʟ ʦʙʦʩʥʦʚʘʥʠʷ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʥʷʪʠʡ 
ʥʘ ʫʨʦʚʢʘʭ ʙʠʦʣʦʛʠʠ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʪʥʦʚʢʠ ʧʨʦ-
ʙʣʝʤʳ ʚ ʥʘʫʯʥʦ ï ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠ-
ʪʝʨʘʪʫʨʝ, ʚʳʷʚʣʝʥʠʷ ʧʫʪʝʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʦʟʜʝʡ-
ʩʪʚʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʥʘ ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ, 
ʠʟʫʯʝʥʠʷ ʰʢʦʣʴʥʦʡ ʧʨʘʢʪʠʢʠ, ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʩʦ-
ʙʝʥʥʦʩʪʝʡ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ. 
ʇʨʦʚʝʜʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ, ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘ-

ʙʦʪ ʠ ʜʨʫʛʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʨʘʙʦʪ ʚʦ ʚʩʝʭ ʦʪʨʘʩ-
ʣʷʭ ʧʨʝʜʤʝʪʘ ʙʠʦʣʦʛʠʠ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʩʦʙʣʶ-
ʜʝʥʠʷ ʩʠʩʪʝʤʥʦʩʪʠ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʢʫʨʩʘʭ 
ʙʠʦʣʦʛʠʠ ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ, ʘ ʪʘʢʞʝ, ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 
ʧʨʠʥʮʠʧʘ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʦʩʚʦʝʥʠʷ 
ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 
ɺ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʫʯʠʪʝʣʷ ʙʫʜʫ-

ʱʝʛʦ ʫʯʘʪʩʷ ʧʨʘʢʪʠʢʦʚʘʪʴʩʷ, ʠ ʜʦʣʛʦʝ ʚʨʝʤʷ ʭʨʘʥʷʪ 
ʚ ʧʘʤʷʪʠ ʟʥʘʥʠʷ, ʦʩʚʦʝʥʥʳʝ ʠʤ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ 
ʫʨʦʢʘʭ. ʉʪʫʜʝʥʪʳ ʨʘʟʤʳʰʣʷʶʪ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘ-
ʥʷʪʠʷʭ, ʚʳʩʢʘʟʳʚʘʶʪ ʩʚʦʶ ʤʳʩʣʴ, ʧʦʣʫʯʘʶʪ ʥʘʜʣʝ-
ʞʘʱʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʫʶʪ 
ʩʚʦʠ ʟʥʘʥʠʷ ʠ ʥʘʚʳʢʠ, ʢʦʛʜʘ ʠʤ ʧʨʠʭʦʜʠʪʩʷ ʥʘʡʪʠ 
ʦʪʚʝʪ ʥʘ ʧʨʦʙʣʝʤʥʳʝ ʚʦʧʨʦʩʳ. 
ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʩʪʫʜʝʥʪʳ ʚʳʩʢʘʟʳʚʘʶʪ ʩʚʦʶ 

ʤʳʩʣʴ ʚ ʩʚʷʟʠ ʩ ʣʶʙʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩ-
ʩʘʤʠ, ʩʠʩʪʝʤʘʪʠʟʠʨʫʶʪ ʩʚʦʠ ʟʥʘʥʠʷ, ʠ ʩʪʘʚʷʪ 
ʦʧʳʪʳ ʧʦʣʴʟʫʷʩʴ ʩʚʦʠʤʠ ʥʘʚʳʢʘʤʠ, ʠ ʧʦʣʥʦʩʪʴʶ 
ʦʩʚʘʠʚʘʶʪ ʪʝʤʘʪʠʢʫ. 
ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʵʬʬʝʢʪʠʚʥʳʤʠ ʧʫʪʷʤʠ, 

ʤʝʪʦʜʘʤʠ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʚ ʧʨʦ-
ʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʠ ʠʭ ʟʥʘʯʝʥʠʷʤʠ, ʦʙʦʙʱʝʥʠʝ ʨʝ-
ʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʧʨʘʢʪʠʢʠ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ 
ʥʠʞʝʩʣʝʜʫʶʱʠʝ ʤʦʤʝʥʪʳ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤʠ: 
ü ʕʪʠ ʩʚʷʟʠ ï ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʷʤʦ, ʚʦ ʚʟʘʠ-

ʤʦʩʚʷʟʠ ʠ ʚ ʬʦʨʤʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ; 
ü ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʚʝʜʫʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʫʨʦʢʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʢʘʞʜʳʡ ʩʪʫʜʝʥʪ ʩʤʦʛ 
ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʚʦʠʤʠ ʟʥʘʥʠʷʤʠ ʠ 
ʥʘʚʳʢʘʤʠ; 
ü ʤʝʞʧʨʝʜʤʝʪʥʘʷ ʠ ʚʥʫʪʨʠʧʨʝʜʤʝʪʥʘʷ ʩʚʷʟʴ 

ʩʦʟʜʘʝʪʩʷ ʧʨʘʚʠʣʴʥʦ. 
ʉ ʪʝʦʨʠʪʠʯʝʩʢʦʡ ʪʦʯʢʠ - ʟʨʝʥʠʷ, ʚ ʣʘʙʦʨʘʪʦʨ-

ʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʫʨʦʢʘʭ ʦʙʨʘʱʘʶʪʩʷ ʢ ʥʦʚʝʡ-
ʰʠʤ ʪʝʭʥʦʣʦʛʠʷʤ ʦʙʫʯʝʥʠʷ. ʊʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫ-
ʯʝʥʠʷ ʩʣʠʰʢʦʤ ʦʙʣʝʛʯʘʶʪ ʨʘʙʦʪʫ ʥʝ ʪʦʣʴʢʦ ʫʯʠʪʝ-
ʣʝʡ, ʘ ʪʘʢʞʝ, ʩʪʫʜʝʥʪʦʚ. ɺ ʵʪʦ ʚʨʝʤʷ ʚʦʟʥʠʢʘʝʪ 
ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʫʯʠʪʝʣʝʤ ʠ ʩʪʫʜʝʥʪʦʤ, ʩʪʫ-
ʜʝʥʪʦʤ ʠ ʩʪʫʜʝʥʪʦʤ, ʫ ʩʪʫʜʝʥʪʦʚ ʬʦʨʤʠʨʫʶʪʩʷ 
ʥʘʚʳʢʠ ʦʙʩʫʞʜʝʥʠʷ ʨʷʜʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʢʘʯʝʩʪʚ, 
ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʥʘʚʳ-
ʢʦʚ, ʧʨʘʚʠʣʴʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʦʙ-
ʩʪʦʷʪʝʣʴʩʪʚʘʤʠ, ʦʙʦʙʱʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ɸ ʵʪʦ ʚ 
ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʝʣʘʝʪ ʙʦʣʝʝ ʯʝʤ ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʦ-
ʮʝʩʩ ʦʙʫʯʝʥʠʷ ʧʨʝʜʤʝʪʘ ʠ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦ-
ʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘ ʨʘʟʣʠʯʥʳʝ ʛʦʜʘ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢ-

ʪʦʚ ʚ ʨʘʡʦʥʝ ʇʨʠʨʘʟʣʦʤʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʆʧʠʩʘʥʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʦ-

ʠʟʚʦʜʠʪʩʷ ʤʦʥʠʪʦʨʠʥʛ ʤʦʨʩʢʠʭ ʚʦʜ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ. ɼʘʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʥʦʚʥʳʭ ʥʦʨʤʠʨʫʝʤʳʭ ʚʝ-

ʱʝʩʪʚ. ʈʘʩʯʝʨʯʝʥ ʧʦʣʠʛʦʥ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʦʡ ʩʠʩʪʝʤʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

Abstract 

The article considers the results of studies for different years of the content of petroleum products in the area 

of the Prirazlomnoye field. The physicochemical indicators are described, according to which the monitoring of 

sea waters in this area is carried out. The characteristics of the main substances of sea waters are given. A landfill 

for monitoring the water system of the field has been drawn. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ, ʇʨʠʨʘʟʣʦʤʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ, ʇɼʂ, ʪʦʯʢʠ ʤʦʥʠʪʦ-

ʨʠʥʛʘ, ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ, ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ. 

Key words: environmental monitoring, Prirazlomnoye field, MPC, monitoring points, pollutants, Barents 

Sea. 

 

ʇʨʠʨʘʟʣʦʤʥʦʝ ʥʝʬʪʷʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʨʘʩ-

ʧʦʣʦʞʝʥʦ ʥʘ ʰʝʣʴʬʝ ʇʝʯʦʨʩʢʦʛʦ ʤʦʨʷ (ʯʘʩʪʴ ɹʘ-

ʨʝʥʮʝʚʘ ʤʦʨʷ) ʟʘ ʧʨʝʜʝʣʘʤʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʤʦʨʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ 

ʀʆ ʈɸʅ ʚ 2003 ʛʦʜʫ, ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝ-

ʧʨʦʜʫʢʪʦʚ ʠ ʘʩʬʘʣʴʪʝʥʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ 

ʚʦʜʳ ʚ ʨʘʡʦʥʝ ʇʨʠʨʘʟʣʦʤʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘ 

ʚʩʝʭ ʩʪʘʥʮʠʷʭ ʙʳʣʠ ʥʠʞʝ ʧʨʝʜʝʣʘ ʦʙʥʘʨʫʞʝʥʠʷ, ʩʦ-

ʩʪʘʚʣʷʚʰʝʛʦ 0,02 ʠ 0,01 ʤʛ/ʣ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʟ 

ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʨʘʡʦʥ ʙʳʣ ʥʝ ʟʘʛʨʷʟʥʝʥ. 

ɺ ʧʝʨʠʦʜ 2006-2008 ʛʛ. ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʷ-

ʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʪʘʙʣʠʮʘ 1) ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʚʦʜʘʭ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ ʠʟʤʝʥʷʣʠʩʴ ʚ ʜʠʘʧʘʟʦʥʝ 

0,011 - 0,039 ʤʛ/ʣ, ʪ.ʝ. ʥʝ ʧʨʝʚʳʰʘʣʠ ʫʨʦʚʝʥʴ ʇɼʂ 

(0,05 ʤʛ/ʣ). 

ɺ ʧʨʠʜʦʥʥʳʭ ʚʦʜʘʭ ʥʘ ʩʪʘʥʮʠʠ, ʥʘʠʙʦʣʝʝ ʙʣʠʟ-

ʢʦʡ ʢ ɺʘʨʘʥʜʝʡʩʢʦʤʫ ʦʪʛʨʫʟʦʯʥʦʤʫ ʪʝʨʤʠʥʘʣʫ, ʚ 

2006 ʛ. ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝʬʪʷʥʳʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʧʨʝʚʳʰʘʶʱʘʷ ʇɼʂ ʚ ʜʚʘ ʨʘʟʘ. ʀʟ 

ʵʪʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ ʚʦʜʫ ʧʦʧʘʣʘ ʩʘʤʘ 

ʥʝʬʪʴ (ʘʚʘʨʠʷ, ʫʪʝʯʢʘ, ʧʨʦʪʝʯʢʘ ʚ ʥʝʧʣʦʪʥʳʭ ʩʦʝʜʠ-

ʥʝʥʠʷʭ) ʠʣʠ ʙʳʣʠ ʩʙʨʦʩʳ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʚʦʜ.  

ʊʘʙʣʠʮʘ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʜʝʨʞʘʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʚʦʜʝ ʇʨʠʨʘʟʣʦʤʥʦʛʦ ʥʝʬʪʷʥʦʛʦ ʤʝʩʪʦʨʦʞ-

ʜʝʥʠʷ (2006-2008 ʛʛ.) 

ʉʪʘʪʠʩʪʠʢʘ 
ʅʋ ʤʛ/ʣ ɹʝʥʟ(ʘ)ʧʠʨʝʥ, ʥʛ/ʣ 

ʇʦʚʝʨʭʥʦʩʪʴ ɼʥʦ ʇʦʚʝʨʭʥʦʩʪʴ ɼʥʦ 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 0,027 0,036 0,344 0,395 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 0,039 0,108 1,380 1,682 

ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 0,011 0,012 0,072 0,043 

ʂʦʣʠʯʝʩʪʚʦ ʥʘʙʣʶʜʝʥʠʡ 15 15 5 5 

ʉʨʝʜʥʠʝ ʧʦ ʚʩʝʤ ʩʪʘʥʮʠʷʤ ʩʦʜʝʨʞʘʥʠʷ ʚʩʝʭ 

ʤʝʪʘʣʣʦʚ ʠ ʤʳʰʴʷʢʘ ʧʨʠʤʝʨʥʦ ʚ 5 ʨʘʟ ʥʠʞʝ ʇɼʂ 

ʜʣʷ ʚʦʜʦʝʤʦʚ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ [1, ʩ. 

25]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ, ʤʝʪʝʦʨʦʣʦʛʠ-

ʯʝʩʢʠʭ ʠ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʚʦ-

ʜʷʪʩʷ ʢʘʞʜʳʡ ʩʝʟʦʥ ʛʦʜʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʙʣʶʜʘʪʴ 

ʠʭ ʩʝʟʦʥʥʫʶ ʠ ʤʝʞʛʦʜʦʚʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʠ ʩʚʦʝ-

ʚʨʝʤʝʥʥʦ ʦʙʥʘʨʫʞʠʪʴ ʥʘʨʫʰʝʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʘʥ-

ʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ. ʈʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʩʫʜʦʚʳʭ ʥʘʙʣʶʜʝʥʠʷʭ, ʘ ʪʘʢʞʝ ʜʘʥ-

ʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʘʚʠʘʮʠʦʥʥʦʛʦ ʠ ʩʧʫʪʥʠʢʦʚʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ. 

ʉʦʛʣʘʩʥʦ ɻʆʉʊ 17.1.3.08-82 çʆʭʨʘʥʘ ʧʨʠ-

ʨʦʜʳ. ɻʠʜʨʦʩʬʝʨʘ. ʇʨʘʚʠʣʘ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʤʦʨ-

ʩʢʠʭ ʚʦʜè ʚ ʨʘʡʦʥʝ ʇʨʠʨʘʟʣʦʤʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦʩʪʳ ʆɻʉʅʂ II  ʢʘʪʝʛʦʨʠʠ. ʇʫʥʢʪʳ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʨʘʡʦʥʘʭ, ʛʜʝ ʧʦʩʪʫʧʣʝʥʠʝ ʟʘʛʨʷʟʥʷ-

ʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʤʠʛʨʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʷ 
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ʩʦʩʪʘʚʣʷʝʪ 5-6 ʨʘʟ ʚ ʛʦʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʠʜʨʦʤʝ-

ʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʦ ʧʦʣʥʦʡ ʧʨʦʛʨʘʤʤʝ. 

ɻʣʫʙʠʥʘ ʤʦʨʷ ʚ ʨʘʡʦʥʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝ ʧʨʝ-

ʚʳʰʘʝʪ 20 ʤ, ʧʦʵʪʦʤʫ ʦʪʙʦʨ ʧʨʦʙ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ 

ʯʝʪʳʨʝʭ ʛʦʨʠʟʦʥʪʘʭ. ɻʦʨʠʟʦʥʪʳ ʥʘʙʣʶʜʝʥʠʡ ʠ ʨʘʩ-

ʧʦʣʦʞʝʥʠʝ ʚʝʨʪʠʢʘʣʝʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2 [2]. 

ʊʘʙʣʠʮʘ 2  

ɻʦʨʠʟʦʥʪʳ ʥʘʙʣʶʜʝʥʠʡ ʚ ʤʦʨʝ 

ɻʦʨʠʟʦʥʪʳ, ʤ 
ʂʦʥʪʨʦʣʠʨʫʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʅʋ, ʍʋ ʉʇɸɺ, ʬʝʥʦʣʳ ʊʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʆʩʪʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ 

0 ʇʨʦʚʦʜʷʪʩʷ ʇʨʦʚʦʜʷʪʩʷ ʇʨʦʚʦʜʷʪʩʷ ʇʨʦʚʦʜʷʪʩʷ 

5 ʇʨʦʚʦʜʷʪʩʷ ʅʝ ʧʨʦʚʦʜʷʪʩʷ ʅʝ ʧʨʦʚʦʜʷʪʩʷ ʅʝ ʧʨʦʚʦʜʷʪʩʷ 

10 ʇʨʦʚʦʜʷʪʩʷ ʇʨʦʚʦʜʷʪʩʷ ʇʨʦʚʦʜʷʪʩʷ ʇʨʦʚʦʜʷʪʩʷ 

ʋ ʜʥʘ ʇʨʦʚʦʜʷʪʩʷ ʇʨʦʚʦʜʷʪʩʷ ʇʨʦʚʦʜʷʪʩʷ ʇʨʦʚʦʜʷʪʩʷ 

ʄʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʤʦʨʩʢʠʭ ʚʦʜ ʧʨʦʚʦ-

ʜʠʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝ-

ʣʷʤ: ʧʨʦʬʠʣʠ ʚʦʜʥʦʡ ʪʦʣʱʠ (ʪʝʤʧʝʨʘʪʫʨʘ, ʩʦʣʝ-

ʥʦʩʪʴ, ʨʅ, ʨʘʩʪʚʦʨʝʥʥʳʡ ʢʠʩʣʦʨʦʜ, ʧʨʦʟʨʘʯʥʦʩʪʴ, 

ʤʫʪʥʦʩʪʴ); ʚʟʚʝʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ; ɹʇʂ5; ʧʣʘʚʘʶ-

ʱʠʝ ʧʨʠʤʝʩʠ. ʀ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʦʥʮʝʥʪʨʘʮʠʷʤ 

ʙʠʦʛʝʥʥʳʭ ʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ: ʥʝʬʪʷʥʳʝ ʫʛ-

ʣʝʚʦʜʦʨʦʜʳ; ʤʝʪʘʣʣʳ (Al, Fe, Cr, Ba, As, Cd, Cu, Pb, 

Zn, Hg); ʉʇɸɺ; ʬʝʥʦʣʳ; ʥʠʪʨʘʪʳ ʠ ʥʠʪʨʠʪʳ; ʬʦʩ-

ʬʘʪʳ; ʦʙʱʠʡ ʘʟʦʪ; ʩʠʣʠʢʘʪʳ; ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʝ ʘʨʦ-

ʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ; ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʝ ʧʝ-

ʩʪʠʮʠʜʳ. 

ʄʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ ʧʨʦ-

ʚʦʜʷʪ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʘʢʚʘʪʦʨʠʠ. 

ʂʦʥʪʨʦʣʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ: ʚʠʜʠʤʳʝ ʧʨʦʷʚʣʝʥʠʷ 

ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʨʷ (ʥʝʬʪʷʥʳʝ ʧʣʝʥʢʠ, ʧʷʪʥʘ ʤʫʪʥʦ-

ʩʪʠ, ʤʫʩʦʨ ʠ ʧʨ.); ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʥʘʚʠʛʘʮʠʠ ʚ ʨʘʡ-

ʦʥʝ ʨʘʙʦʪ [1, ʩ. 88]. 

ʈʘʡʦʥ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʧʝʨʚʦʤʫ 

ʨʳʙʦʧʨʦʤʳʩʣʦʚʦʤʫ ʫʯʘʩʪʢʫ, ʢʦʪʦʨʳʡ ʧʨʦʤʳʩʣʦ-

ʚʦʡ ʟʥʘʯʠʤʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʣʦʚʘ ʨʳʙʳ ʥʝ 

ʠʤʝʝʪ. 

ʇɼʂ ʦʩʥʦʚʥʳʭ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʢʣʘʩʩ ʦʧʘʩ-

ʥʦʩʪʠ ʠ ʤʝʪʦʜ ʢʦʥʪʨʦʣʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3 ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʠʢʘʟʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʈʌ ʦʪ 13.12.2016 ʛʦʜʘ ˉ552 çʆʙ ʫʪʚʝʨ-

ʞʜʝʥʠʠ ʥʦʨʤʘʪʠʚʦʚ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚʦʜʥʳʭ ʦʙʲʝʢ-

ʪʦʚ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʦʨ-

ʤʘʪʠʚʦʚ ʇɼʂ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʚʦʜʘʭ ʚʦʜʥʳʭ ʦʙʲ-

ʝʢʪʦʚ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷè.  

ʊʘʙʣʠʮʘ 3 

ʅʦʨʤʘʪʠʚʳ ʇɼʂ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ 

ʅʦʨʤʠʨʫʝʤʦʝ 

ʚʝʱʝʩʪʚʦ 
ʇɼʂ, ʤʛ/ʜʤ3 

ʂʣʘʩʩ 

ʦʧʘʩʥʦʩʪʠ 

ʅʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫ-

ʤʝʥʪ 

ʄʝʪʦʜ ʢʦʥʪʨʦʣʷ, ʢʦʥʪʨʦ-

ʣʠʨʫʝʤʳ ʧʦʢʘʟʘʪʝʣʴ 

ɹʇʂ5 2,1 - ʈɼ 52.24.420-2006 ʉʢʣʷʥʦʯʥʳʡ ʤʝʪʦʜ (ʡʦʜʦ-

ʤʝʪʨʠʯʝʩʢʠʤ ʪʠʪʨʦʚʘ-

ʥʠʝʤ) 
ɹʇʂʧʦʣʥ 3,0 - 

ʈʘʩʪʚʦʨʝʥʥʳʡ 

ʢʠʩʣʦʨʦʜ 

ʥʝ ʥʠʞʝ 4,0-

6,0 

- ʈɼ 52.24.419-2005 ʁʦʜʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ 

ɺʦʜʦʨʦʜʥʳʡ ʧʦ-

ʢʘʟʘʪʝʣʴ (ʨʅ) 

ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʬʦʥʦʚʦʤʫ 

ʟʥʘʯʝʥʠʶ 

- ʈɼ 52.24.495-2005 ʕʣʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝ-

ʪʦʜ 

Al  0,04 4 ɻʆʉʊ 18165-2014 ɸʉʉ, ʀʉʇ 

Fe 0,1 4 ʈɼ 52.10.778-2013 ʀʉʇ, ɸɸʉ 

Cr 0,07 3 ʈɼ 52.10.778-2013 ʀʦʥʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ, 

ʵʣʝʢʪʨʦʭʠʤʠʷ ʧʦ Cr 

Ba 0,74 4 ʈɼ 52.24.377-95 ʄʋ ʀʉʇ, ɸɸʉ 

As 0,05 3 ʈɼ 52.24.377-95 ʄʋ ɸɸʉ, ʀʉʇ 

Cd 0,005 2 ʈɼ 52.24.377-95 ʄʋ ʀʉʇ, ɸɸʉ 

Cu 0,001 3 ɻʆʉʊ ʈ 54276-2010 ʀʉʇ, ɸɸʉ 

Pb 0,006 2 ʈɼ 52.24.377-95 ʄʋ ɸɸʉ, ʀʉʇ ʧʦ Pb 

C6H6 0,5 4 ʈɼ 52.10.243-92 ɻʍ, ɻʍʄʉ, ɺʕɾʍ 

ɹʇʂ ʧʦʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʢʠʩʣʦʨʦʜʘ, ʠʟʨʘʩ-

ʭʦʜʦʚʘʥʥʦʛʦ ʟʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ ʚ ʘʵʨʦʙʥʳʭ 

ʫʩʣʦʚʠʷʭ ʥʘ ʦʢʠʩʣʝʥʠʝ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʩʦ-

ʜʝʨʞʘʱʠʭʩʷ ʚ ʝʜʠʥʠʮʝ ʦʙʲʝʤʘ ʚʦʜʳ. ʇʨʠ 5 ʩʫʪʢʘʭ 

ʦʢʠʩʣʷʝʪʩʷ ʧʨʠʤʝʨʥʦ 70 % ʣʝʛʢʦʦʢʠʩʣʷʶʱʠʭʩʷ ʦʨ-

ʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʧʨʠ 20 ʩʫʪʢʘʭ ï ʧʦʣʥʦʝ ʦʢʠʩ-

ʣʝʥʠʝ. ʆʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ 

ʦʨʛʘʥʠʟʤʦʚ [3]. 

ʈʘʩʪʚʦʨʝʥʥʳʡ ʢʠʩʣʦʨʦʜ ʧʦʷʚʣʷʝʪʩʷ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʘʙʩʦʨʙʮʠʠ ʠ ʬʦʪʦʩʠʥʪʝʟʘ ʚʦʜʥʳʤʠ ʨʘʩʪʝʥʠ-

ʷʤʠ. ʆʙʝʩʧʝʯʠʚʘʝʪ ʜʳʭʘʥʠʝ ʛʠʜʨʦʙʠʦʥʪʦʚ. ʉʧʦʩʦʙ-

ʩʪʚʫʝʪ ʩʘʤʦʦʯʠʱʝʥʠʶ ʚʦʜʦʝʤʦʚ. ʆʢʘʟʳʚʘʝʪ ʚʣʠʷ-

ʥʠʝ ʥʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʤʦʚ [4]. 

ɺʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʳʨʘʞʘʝʪ ʩʪʝʧʝʥʴ 

ʢʠʩʣʦʪʥʦʩʪʠ ʚʦʜʳ. ɺ ʢʠʩʣʦʡ ʩʨʝʜʝ ʧʦʚʳʰʘʝʪʩʷ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʧʘʨʘʟʠʪʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʳ-

ʤʠʨʘʥʠʶ ʢʘʢʠʭ-ʣʠʙʦ ʙʘʢʪʝʨʠʡ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝ-

ʥʠʶ ʧʠʱʝʚʳʭ ʮʝʧʝʡ. 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʥʮʠʡ ʠ ʟʘʧʣʘʥʠʨʦʚʘʥʥʘʷ 

ʩʭʝʤʘ ʧʨʦʙʦʦʪʙʦʨʘ ʟʘʣʦʞʝʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 
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ʙʳʣʦ ʚʦʟʤʦʞʥʦ ʚʳʷʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʢʦʥʪʨʦʣʠʨʫ-

ʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦʜʥʦʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʝ ʚʳʭʦʜʷʪ 

ʟʘ ʧʨʝʜʝʣʳ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʠ ʤʦʛʫʪ ʙʳʪʴ 

ʩʚʷʟʘʥʳ ʩ ʚʣʠʷʥʠʝʤ ʄʃʉʇ [1, ʩ. 83]. 

ʈʝʘʣʠʟʘʮʠʷ ʣʦʢʘʣʴʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠ-

ʪʦʨʠʥʛʘ ʧʦʣʥʦʩʪʴʶ ʚʦʟʣʘʛʘʝʪʩʷ ʥʘ ʥʝʜʨʦʧʦʣʴʟʦʚʘ-

ʪʝʣʷ ʩʦʛʣʘʩʥʦ ʉʇ 11-102-97 çʀʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠ-

ʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘè. ɺ ʪʝʯʝʥʠʝ 

ʚʩʝʛʦ ʦʙʫʩʪʨʦʡʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

(ʚʢʣʶʯʘʷ ʙʫʨʦʚʳʝ, ʩʪʨʦʠʪʝʣʴʥʳʝ ʠ ʜʨ. ʨʘʙʦʪʳ) ʧʨʦ-

ʚʦʜʠʪʩʷ ʜʦʣʛʦʩʨʦʯʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʧʦ ʩʝʪʢʝ ʩʪʘʥ-

ʮʠʡ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʚʦ ʚʨʝʤʷ ʬʦʥʦʚʦʛʦ ʤʦʥʠʪʦ-

ʨʠʥʛʘ (ʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʝʝ ʯʘʩʪʠ). ʄʦʥʠʪʦʨʠʥ-

ʛʦʚʳʝ ʩʲʝʤʢʠ ʚʳʧʦʣʥʷʶʪʩʷ ʢʘʞʜʳʝ 1-3 ʛʦʜʘ. 

ʄʦʥʠʪʦʨʠʥʛ ʚʦʜʥʦʡ ʪʦʣʱʠ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʧʦ-

ʣʠʛʦʥʝ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ 69010ô- 69030ô ʩ.ʰ. ʠ 56030ô-

59000ô ʚ.ʜ., ʩʦʩʪʦʷʱʝʤ ʠʟ 5 ʰʠʨʦʪʥʳʭ ʨʘʟʨʝʟʦʚ (ʧʦ 

7 ʩʪʘʥʮʠʡ). ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʪʘʥʮʠʷʤʠ ʩʦʩʪʘʚ-

ʣʷʝʪ 5 ʤʠʣʴ (ʨʠʩʫʥʦʢ 1) [1, ʩ. 86]. 

 

 
ʈʠʩʫʥʦʢ 1 ʈʘʩʧʦʣʦʞʝʥʠʝ ʪʦʯʝʢ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʦʡ ʪʦʣʱʠ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʇʨʠʨʘʟʣʦʤʥʦʝ 
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ɹʫʯʥʝʚʘ ɻ.ʅ. 

ʉʨʝʜʥʝʨʫʩʩʢʠʡ ʬʠʣʠʘʣ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
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COMPARATIVE EFFECTIVENESS OF PAXIL AND LAMADOR PREPARATIONS IN WINTER 

WHEAT SEED TREATMENT  

 

ɸʥʥʦʪʘʮʠʷ 

ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʦʚ ʈʘʢʩʠʣ ʠ ʃʘʤʘʜʦʨ ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ ʠ 

ʨʝʪʘʨʜʘʥʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʵʪʠʭ ʩʨʝʜʩʪʚ ʥʘ ʧʨʦʨʦʩʪʢʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʘ-

ʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʫʥʛʠʮʠʜ ʃʘʤʘʜʦʨ ʧʦʣʥʦʩʪʴʶ (100 %) ʠʥʛʠʙʠʨʦʚʘʣ ʨʘʟʚʠʪʠʝ 

ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ. ɽʛʦ ʨʝʪʘʨʜʘʥʪʥʦʝ ʜʝʡʩʪʚʠʝ ʙʳʣʦ ʚʳʩʦʢʠʤ. ɼʣʠʥʘ ʢʦʣʝʦʧʪʠʣʝ ʩʦʩʪʘʚʠʣʘ 2,4 ʩʤ ʠʣʠ 34,8 

% ʦʪ ʢʦʥʪʨʦʣʷ (6,9 ʩʤ). ʇʨʝʧʘʨʘʪ ʈʘʢʩʠʣ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʘʚʣʷʣ ʨʦʩʪ ʧʨʦʨʦʩʪʢʦʚ ʧʰʝʥʠʮʳ. ʀʭ 

ʜʣʠʥʘ ʩʦʩʪʘʚʠʣʘ 5,8 ʩʤ ʠʣʠ 84,0 % ʦʪ ʢʦʥʪʨʦʣʷ. ʇʦ ʚʝʣʠʯʠʥʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (87,5 %) ʚ 

ʦʪʥʦʰʝʥʠʠ ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ ʬʫʥʛʠʮʠʜ ʈʘʢʩʠʣ ʫʩʪʫʧʘʣ ʧʨʝʧʘʨʘʪʫ ʃʘʤʘʜʦʨ.  

Abstract 

The effectiveness of Raxil and Lamador preparations against root rot and the retardant effect of these agents 

on winter wheat seedlings was evaluated. The experiments were conducted under laboratory conditions. It was 

found that the fungicide Lamador completely (100 %) inhibited the development of root rot. Its retardant effect 

was high. The length of the coleoptile was 2,4 cm or 34,8 % of the control (6,9 cm). The preparate Raxil to a lesser 

extent suppressed the growth of wheat seedlings. Their length was 5,8 cm or 84,0 % of the control. In terms of 

biological effectiveness (87,5 %) against root rot, the fungicide Raxil was inferior to the preparate Lamador.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʫʥʛʠʮʠʜ, ʧʰʝʥʠʮʘ, ʢʦʨʥʝʚʳʝ ʛʥʠʣʠ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʨʝʪʘʨʜʘʥʪʥʦʝ 

ʜʝʡʩʪʚʠʝ. 
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ʅʘ ʧʦʩʝʚʘʭ ʦʟʠʤʦʡ ʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʳ ʤʥʦʛʠʝ ʚʦʟʙʫʜʠʪʝʣʠ ʙʦʣʝʟʥʝʡ. ʆʥʠ ʷʚʣʷ-

ʶʪʩʷ ʦʜʥʦʡ ʠʭ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʩʥʠʞʝʥʠʷ ʫʨʦʞʘʡ-

ʥʦʩʪʠ ʵʪʠʭ ʢʫʣʴʪʫʨ. ʅʝʢʦʪʦʨʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʝʨʝ-

ʜʘʶʪʩʷ ʩ ʩʝʤʝʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʂ ʪʘʢʠʤ ʦʪʥʦʩʷʪʩʷ 

ʚʦʟʙʫʜʠʪʝʣʠ ʧʳʣʴʥʦʡ ʠ ʪʚʸʨʜʦʡ ʛʦʣʦʚʥʠ, ʢʦʨʥʝʚʳʝ 

ʛʥʠʣʠ. ʇʦʩʣʝʜʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦʚʩʝʤʝʩʪʥʦ. ɺ 

ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʤ ʨʝʛʠʦʥʝ ʠʭ ʚʳʟʳʚʘʶʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʨʠʙʳ ʨʦʜʘ Fusarium [1, ʩ. 46-50; 

2, ʩ. 74-76]. ɼʣʷ ʢʦʥʪʨʦʣʷ ʨʘʟʚʠʪʠʷ ʚʳʰʝʥʘʟʚʘʥʥʳʭ 

ʧʘʪʦʛʝʥʦʚ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʝʜʧʦʩʝʚʥʦʝ ʧʨʦʪʨʘʚʣʠʚʘ-

ʥʠʝ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʕʪʦʪ ʧʨʠʸʤ ʧʦʟʚʦʣʷʝʪ ʩʫ-

ʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʟʘʨʘʟʥʦʛʦ ʥʘʯʘʣʘ 

ʚʦʟʙʫʜʠʪʝʣʝʡ ʛʦʣʦʚʥʸʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʬʫʟʘʨʠʦʟ-

ʥʦʡ ʠʥʬʝʢʮʠʠ ʩʝʤʷʥ ʧʰʝʥʠʮʳ. ʅʦ ʥʝ ʚʩʝ ʬʫʥʛʠ-

ʮʠʜʳ ʦʙʣʘʜʘʶʪ ʦʜʠʥʘʢʦʚʦ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʴʶ ʧʨʦʪʠʚ ʛʨʠʙʦʚ ʨʦʜʘ Fusarium. ʉʣʝʜʫʝʪ ʦʪʤʝ-

ʪʠʪʴ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʤʥʦʛʠʝ ʧʨʦʪʨʘʚʠʪʝʣʠ ʩʝʤʷʥ 

ʦʢʘʟʳʚʘʶʪ ʨʝʪʘʨʜʘʥʪʥʳʡ ʵʬʬʝʢʪ ʥʘ ʧʨʦʨʦʩʪʢʠ ʟʝʨ-

ʥʦʚʳʭ ʟʣʘʢʦʚ. ʕʪʦ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʪʴʩʷ ʧʨʠ 

ʛʣʫʙʦʢʦʡ ʟʘʜʝʣʢʝ ʩʝʤʷʥ ʠʣʠ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ 

ʚ ʧʝʨʠʦʜ ʩʝʚʘ [4, ʩ. 40-44; 5, ʩ. 29-30]. ʇʨʦʨʦʩʪʢʠ 

ʧʰʝʥʠʮʳ ʥʝ ʩʤʦʛʫʪ ʜʦʩʪʠʯʴ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʠ 

ʧʦʛʠʙʥʫʪ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʚ ʩʢʨʠʥʠʥʛʝ ʧʨʠʤʝʥʷʝʤʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ 

ʨʘʩʪʝʥʠʡ. ʎʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʣʘʩʴ ʚ 

ʦʮʝʥʢʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʛʠʮʠʜʦʚ 

ʈʘʢʩʠʣ ʠ ʃʘʤʘʜʦʨ ʧʨʦʪʠʚ ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ ʠ ʨʝʪʘʨʜʘʥʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʜʘʥʥʳʭ 

ʩʨʝʜʩʪʚ ʥʘ ʧʨʦʨʦʩʪʢʠ ʢʫʣʴʪʫʨʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦ-

ʚʘʣʠʩʴ ʩʝʤʝʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ ʄʦʩʢʦʚʩʢʘʷ 

39. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʠʥʬʝʢʮʠʦʥʥʦʤ ʬʦʥʝ. ʉʝ-

ʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ ʧʰʝʥʠʮʳ ʦʙʨʘʙʘʪʳʚʘʣʠ ʧʨʝʧʘʨʘ-

ʪʘʤʠ ʈʘʢʩʠʣ ʠ ʃʘʤʘʜʦʨ ʚ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʥʦʨʤʘʭ 

ʨʘʩʭʦʜʘ. ɿʘʪʝʤ ʩʝʤʝʥʘ ʨʘʩʢʣʘʜʳʚʘʣʠ ʥʘ ʬʠʣʴʪʨʦ-

ʚʘʣʴʥʫʶ ʙʫʤʘʛʫ, ʩʤʦʯʝʥʥʫʶ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦ-

ʜʦʡ. ʌʠʣʴʪʨʦʚʘʣʴʥʫʶ ʙʫʤʘʛʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʟ-

ʤʝʱʘʣʠ ʥʘ ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʧʣʸʥʢʝ. ʉʚʝʨʭʫ ʥʘ ʩʝ-

ʤʝʥʘ ʥʘʢʣʘʜʳʚʘʣʠ ʫʟʢʫʶ ʧʦʣʦʩʢʫ 

ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʦʡ ʧʣʸʥʢʠ. ʇʦʣʠʵʪʠʣʝʥʦʚʫʶ 

ʧʣʸʥʢʫ ʩ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʦʡ ʠ ʨʘʟʣʦʞʝʥʥʳʤʠ 

ʩʝʤʝʥʘʤʠ ʩʚʦʨʘʯʠʚʘʣʠ ʚ ʨʫʣʦʥ ʠ ʧʦʤʝʱʘʣʠ ʚ ʭʠʤʠ-

ʯʝʩʢʠʡ ʩʪʘʢʘʥ. ɽʛʦ, ʥʘ ʦʜʥʫ ʧʷʪʫʶ ʚʳʩʦʪʳ ʨʫʣʦʥʘ, 

ʟʘʧʦʣʥʷʣʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ. ʉʪʘʢʘʥʳ ʩ ʨʫ-

ʣʦʥʘʤʠ ʨʘʟʤʝʱʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪʝ ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ 
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ʪʝʯʝʥʠʠ 14 ʩʫʪʦʢ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 21Áʉ. ʇʦ ʠʩʪʝʯʝ-

ʥʠʠ ʩʝʤʠ ʩʫʪʦʢ ʧʨʦʚʦʜʠʣʠ ʟʘʤʝʨʳ ʜʣʠʥʳ ʢʦʣʝ-

ʦʧʪʠʣʝ. ʅʘ 14-ʝ ʩʫʪʢʠ ʦʧʨʝʜʝʣʷʣʠ ʨʘʟʚʠʪʠʝ ʢʦʨʥʝ-

ʚʳʭ ʛʥʠʣʝʡ ʠ ʜʨʫʛʠʝ ʨʦʩʪʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ. ɺʩʝ ʨʘ-

ʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 12044 ï 93 [3, 

230 ʩ.].  

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʨʦ-

ʚʝʥʴ ʨʘʟʚʠʪʠʷ ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ ʚ ʢʦʥʪʨʦʣʝ ʩʦʩʪʘ-

ʚʠʣ 28,0 % (ʪʘʙʣʠʮʘ 1). ʇʦʣʥʦʩʪʴʶ (ʥʘ 100 %) ʠʥ-

ʛʠʙʠʨʦʚʘʣ ʨʘʟʚʠʪʠʝ ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ ʧʨʝʧʘʨʘʪ ʃʘ-

ʤʘʜʦʨ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʈʘʢʩʠʣʘ 

ʦʢʘʟʘʣʘʩʴ ʥʠʞʝ ʠ ʩʦʩʪʘʚʠʣʘ 87,5 %.  

ʊʘʙʣʠʮʘ 1 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʛʠʮʠʜʦʚ ʈʘʢʩʠʣ ʠ ʃʘʤʘʜʦʨ ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 

ʇʨʝʧʘʨʘʪ, ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʈʘʟʚʠʪʠʝ ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ, % ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, % 

ʂʦʥʪʨʦʣʴ 28,0 - 

ʈʘʢʩʠʣ ʂʉ, 0,5 ʣ/ʪ 3,5 87,5 

ʃʘʤʘʜʦʨ ʂʉ, 0,2 ʣ/ʪ 0,0 100,0 

 

ʀʩʧʳʪʳʚʘʝʤʳʝ ʩʨʝʜʩʪʚʘ ʦʢʘʟʳʚʘʣʠ ʨʝʪʘʨʜʘʥʪ-

ʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʧʨʦʨʦʩʪʢʠ ʧʰʝʥʠʮʳ (ʪʘʙʣʠʮʘ 2). 

ɹʦʣʝʝ ʚʩʝʛʦ ʵʪʦ ʧʨʦʷʚʣʷʣʦʩʴ ʚ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ, ʛʜʝ 

ʩʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ ʧʰʝʥʠʮʳ ʦʙʨʘʙʘʪʳʚʘʣʠ ʧʨʝʧʘ-

ʨʘʪʦʤ ʃʘʤʘʜʦʨ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʦʥ ʩʥʠ-

ʞʘʣ ʣʘʙʦʨʘʪʦʨʥʫʶ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʥʘ 4 %. ʇʦʜ 

ʚʣʠʷʥʠʝʤ ʵʪʦʛʦ ʬʫʥʛʠʮʠʜʘ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʤʝʜ-

ʣʷʣʩʷ ʨʦʩʪ ʢʦʣʝʦʧʪʠʣʝ. ʅʘ ʩʝʜʴʤʳʝ ʩʫʪʢʠ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ ʝʛʦ ʜʣʠʥʘ ʩʦʩʪʘʚʠʣʘ 2,4 ʩʤ ʠʣʠ 34,8 % ʦʪ ʢʦʥ-

ʪʨʦʣʷ. ʇʨʝʧʘʨʘʪ ʈʘʢʩʠʣ ʦʙʣʘʜʘʣ ʤʝʥʴʰʠʤ ʨʝʪʘʨ-

ʜʘʥʪʥʳʤ ʜʝʡʩʪʚʠʝʤ. ɼʣʠʥʘ ʢʦʣʝʦʧʪʠʣʝ ʚ ʵʪʦʤ 

ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ ʩʦʩʪʘʚʠʣʘ 5,8 ʩʤ ʠʣʠ 84,0 % ʦʪ ʢʦʥ-

ʪʨʦʣʷ. ʅʘ ʜʣʠʥʫ ʢʦʨʥʝʡ ʠʩʧʳʪʳʚʘʝʤʳʝ ʩʨʝʜʩʪʚʘ ʥʝ 

ʦʢʘʟʘʣʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʈʘʢʩʠʣʘ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʥʝʢʦʪʦʨʦʤʫ ʧʦʚʳʰʝʥʠʶ ʵʪʦʛʦ ʧʦ-

ʢʘʟʘʪʝʣʷ ï 111,1 % ʦʪ ʢʦʥʪʨʦʣʷ. ɺ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ, 

ʛʜʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʨʝʧʘʨʘʪ ʃʘʤʘʜʦʨ, ʜʣʠʥʘ ʢʦʨʥʝʡ 

ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʩ ʢʦʥʪʨʦʣʝʤ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ, ʜʘʥʥʳʡ ʬʫʥʛʠʮʠʜ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʦʙʨʘʟʦʚʘ-

ʥʠʶ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʨʝʰʢʦʚ ʥʘ ʨʘʩʪʝʥʠʠ ï 

4,6 ʰʪ., ʚ ʢʦʥʪʨʦʣʝ ï 4,1 ʰʪ. 

ʊʘʙʣʠʮʘ 2 

ɺʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʈʘʢʩʠʣ ʠ ʃʘʤʘʜʦʨ ʥʘ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 

ʇʨʝʧʘʨʘʪ, ʥʦʨʤʘ ʨʘʩ-

ʭʦʜʘ 

ɺʩʭʦʞʝʩʪʴ, 

% 

ɼʣʠʥʘ, ʩʤ 
ʏʠʩʣʦ ʢʦʨʝʰʢʦʚ ʥʘ ʦʜʥʦʤ ʨʘʩʪʝʥʠʠ, 

ʰʪ. ʢʦʣʝʦʧʪʠʣʝ 
ʢʦʨ-

ʥʝʡ 

ʂʦʥʪʨʦʣʴ 96 6,9 9,9 4,1 

ʈʘʢʩʠʣ ʂʉ, 0,5 ʣ/ʪ 94 5,8 11,0 4,2 

ʃʘʤʘʜʦʨ ʂʉ, 0,2 ʣ/ʪ 92 2,4 9,6 4,6 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ 

ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʥʘʣʠʯʠʝ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʛʦ 

ʨʝʪʘʨʜʘʥʪʥʦʛʦ ʵʬʬʝʢʪʘ ʫ ʧʨʝʧʘʨʘʪʘ ʃʘʤʘʜʦʨ. ʅʝ-

ʩʤʦʪʨʷ ʥʘ ʜʨʫʛʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ ʵʪʦʛʦ 

ʬʫʥʛʠʮʠʜʘ ï ʚʳʩʦʢʦʡ (100 %) ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʪʠʚ ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ ʠ ʩʪʠʤʫʣʷ-

ʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʨʝʰʢʦʚ ʫ ʨʘʩ-

ʪʝʥʠʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʝʛʦ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʩ 

ʦʩʪʦʨʦʞʥʦʩʪʴʶ. ʄʝʥʝʝ ʦʧʘʩʥʳʤ ʚ ʦʪʥʦʰʝʥʠʠ ʨʝ-

ʪʘʨʜʘʥʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʧʨʦʨʦʩʪʢʠ ʢʫʣʴʪʫʨʳ ʙʳʣ 

ʧʨʝʧʘʨʘʪ ʈʘʢʩʠʣ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ. 
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DEPENDENCE OF WHEAT YIELD ON THE DEFEAT OF PLANTS BY THE PATHOGEN OF 

BROWN RUST AND THE INTENSITY OF GREEN LEAF COLOR  

 

ɸʥʥʦʪʘʮʠʷ 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʥʘ ʧʦʩʝʚʘʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʬʫʥʛʠʮʠʜʦʚ ʆʧʪʠʤʦ ʠ ɸʙʘʢʫʩ 

ʋʣʴʪʨʘ ʚ ʨʘʟʣʠʯʥʳʭ ʥʦʨʤʘʭ ʨʘʩʭʦʜʘ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʥʬʝʢʮʠʦʥ-

ʥʦʛʦ ʬʦʥʘ. ʅʘʠʙʦʣʴʰʘʷ (93,7 ï 96,3 %) ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʚʦʟʙʫʜʠʪʝʣʷ ʙʫʨʦʡ 

ʨʞʘʚʯʠʥʳ ʦʪʤʝʯʝʥʘ ʚ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ, ʛʜʝ ʧʨʠʤʝʥʷʣʠʩʴ ʧʨʝʧʘʨʘʪʳ ʆʧʪʠʤʦ, ʚ ʥʦʨʤʝ ʨʘʩʭʦʜʘ 0,6 ʣ/ʛʘ ʠ 

ɸʙʘʢʫʩ ʋʣʴʪʨʘ, ʚ ʥʦʨʤʘʭ ʨʘʩʭʦʜʘ 1 ʠ 1,5 ʣ/ʛʘ. ʆʙʨʘʙʦʪʢʘ ʨʘʩʪʝʥʠʡ ʬʫʥʛʠʮʠʜʘʤʠ ʧʦʟʚʦʣʠʣʘ ʧʦʚʳʩʠʪʴ 

ʫʨʦʞʘʡʥʦʩʪʴ ʧʰʝʥʠʮʳ ʥʘ 4,6 ï 7,2 ʮ/ʛʘ (11,4 ï 17,8 %) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ɼʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ 

ʤʝʞʜʫ ʠʩʧʳʪʳʚʘʝʤʳʤʠ ʬʫʥʛʠʮʠʜʘʤʠ ʠ ʥʦʨʤʘʤʠ ʠʭ ʨʘʩʭʦʜʘ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʥʝ ʚʳʷʚʣʝʥʦ. ʋʩʪʘʥʦʚ-

ʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʤʘʩʩʳ 1000 ʟʝʨʸʥ ʦʪ ʫʨʦʚʥʷ ʧʦʨʘʞʝʥʠʷ ʨʘʩʪʝʥʠʡ ʧʰʝʥʠʮʳ ʚʦʟʙʫʜʠʪʝ-

ʣʝʤ ʙʫʨʦʡ ʨʞʘʚʯʠʥʳ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʟʝʣʸʥʦʡ ʦʢʨʘʩʢʠ ʣʠʩʪʴʝʚ. ʂʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ (R) ʩʦʩʪʘ-

ʚʠʣʠ 0,927 ï 0,989. ɸʥʘʣʦʛʠʯʥʳʝ ʩʚʷʟʠ ʚʳʷʚʣʝʥʳ ʤʝʞʜʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʧʰʝʥʠʮʳ ʠ ʤʘʩʩʦʡ 1000 ʟʝʨʝʥ 

(R = + 0,922), ʧʦʨʘʞʝʥʠʝʤ ʨʘʩʪʝʥʠʡ ʙʫʨʦʡ ʨʞʘʚʯʠʥʦʡ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʟʝʣʸʥʦʡ ʦʢʨʘʩʢʠ ʣʠʩʪʴʝʚ (R = 

ï 0,998). ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ ʬʫʥʛʠʮʠ-

ʜʦʚ, ʩʧʦʩʦʙʥʳʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʥʠʞʘʪʴ ʧʦʨʘʞʝʥʠʝ ʨʘʩʪʝʥʠʡ ʟʘʙʦʣʝʚʘʥʠʝʤ ʠ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʩʦʭʨʘʥʷʪʴ 

ʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʣʠʩʪʴʝʚ.  

Abstract  
The results of tests on winter wheat crops of fungicides Optimo and Abakus Ultra in different consumption 

rates are presented. The experiments were carried out in the conditions of natural infectious background. The 

highest (93,7 ï 96,3 %) biological efficacy against leaf rust pathogen recorded in versions of the experiment that 

used preparations of Optimo, the rate of 0,6 l/h, Abakus Ultra, in doses of 1 and 1,5 l/ha. The treatment of plants 

with fungicides helped to increase the wheat yield by 4,6 ï 7,2 c/h (11,4 ï 17,8 %) compared to control. There 

were no significant differences between the tested fungicides and the norms of their consumption for this indicator. 

The dependence of the yield and weight of 1000 grains on the level of wheat plants affected by the pathogen of 

brown rust and the intensity of the green color of the leaves was established. The correlation coefficients (R) were 

0,927 ï 0,989. Similar relationships were found between the productivity of wheat and the weight of 1000 grains 

(R = + 0.922), the defeat of plants by brown rust and the intensity of green leaf color (R = - 0.998). It is shown 

that in order to obtain a high crop yield, it is necessary to use fungicides that can simultaneously reduce the defeat 

of plants by disease and preserve the photosynthetic ability of leaves for a long time. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʫʥʛʠʮʠʜʳ, ʫʨʦʞʘʡʥʦʩʪʴ, ʤʘʩʩʘ 1000 ʟʝʨʸʥ, ʧʰʝʥʠʮʘ, ʟʘʚʠʩʠʤʦʩʪʴ, ʚʦʟʙʫʜʠʪʝʣʴ 

ʙʫʨʦʡ ʨʞʘʚʯʠʥʳ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʝʣʸʥʦʡ ʦʢʨʘʩʢʠ ʣʠʩʪʴʝʚ, ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ.  

Key words: fungicides, yield, weight of 1000 grains, wheat, dependence, pathogen of brown rust, intensity of 

green color of leaves, correlation coefficient. 

 

ʇʰʝʥʠʮʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʜʦ-

ʚʦʣʴʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʤʠʨʝ. ʉʦʚʨʝʤʝʥʥʳʝ ʩʦʨʪʘ 

ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʫʨʦʞʘʡʥʦʩʪʴʶ. ʅʦ ʯʘʩʪʦ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʘ 

ʪʘʢʞʝ ʧʦʨʘʞʝʥʠʝ ʨʘʩʪʝʥʠʡ ʚʨʝʜʠʪʝʣʷʤʠ ʠ ʚʦʟʙʫʜʠ-

ʪʝʣʷʤʠ ʙʦʣʝʟʥʝʡ ʥʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʚʳʩʦʢʠʝ 

ʫʨʦʞʘʠ ʟʝʨʥʘ. ɺ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʤ ʨʝʛʠʦʥʝ 

ʥʘ ʧʦʩʝʚʘʭ ʷʨʦʚʦʡ ʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʰʠʨʦʢʦʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʝ ʠʤʝʶʪ ʪʘʢʠʝ ʛʨʠʙʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʢʘʢ ʪʚʝʨʜʘʷ ʠ ʧʳʣʴʥʘʷ ʛʦʣʦʚʥʷ, ʬʫʟʘʨʠʦʟ ʩʝʤʷʥ, 

ʢʦʨʥʝʚʳʝ ʛʥʠʣʠ, ʤʫʯʥʠʩʪʘʷ ʨʦʩʘ, ʩʝʧʪʦʨʠʦʟ, ʙʫʨʘʷ 

ʨʞʘʚʯʠʥʘ. ʆʥʠ ʧʨʦʷʚʣʷʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʝʞʝ-

ʛʦʜʥʦ. ʉʫʱʝʩʪʚʫʶʪ ʠ ʠʩʢʣʶʯʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʧʨʠ 

ʥʘʩʪʫʧʣʝʥʠʠ ʜʣʠʪʝʣʴʥʦʡ ʟʘʩʫʭʠ ʚ 2010 ʠ 2019 ʛʛ. ʚ 

ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʧʦʩʝʚʘʭ ʧʰʝʥʠʮʳ ʥʝ 

ʥʘʙʣʶʜʘʣʦʩʴ ʨʘʟʚʠʪʠʷ ʙʫʨʦʡ ʨʞʘʚʯʠʥʳ, ʤʫʯʥʠʩʪʦʡ 

ʨʦʩʳ ʠ ʩʝʧʪʦʨʠʦʟʘ. ɼʨʫʛʠʝ ʬʠʪʦʧʘʪʦʛʝʥʳ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʳ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʠ ʥʘʥʦʩʷʪ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠ ʟʥʘʯʠʤʳʡ ʫʱʝʨʙ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ, ʢʦʛʜʘ ʩʢʣʘ-

ʜʳʚʘʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʠʭ ʨʘʟʚʠʪʠʷ ʧʦʛʦʜ-

ʥʳʝ ʫʩʣʦʚʠʷ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʨʘʟʚʠʪʠʷ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʙʦʣʝʟʥʝʡ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʧʨʝ-

ʧʘʨʘʪʳ. ɼʝʡʩʪʚʠʝ ʤʥʦʛʠʭ ʠʟ ʥʠʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʬʫʥ-

ʛʠʮʠʜʦʚ ʠʟ ʢʣʘʩʩʘ ʘʟʦʣʦʚ, ʦʩʥʦʚʘʥʦ ʥʘ ʧʦʜʘʚʣʝʥʠʠ 

ʩʠʥʪʝʟʘ ʩʪʝʨʦʣʘ ʚ ʢʣʝʪʢʘʭ ʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ. ʅʝ-
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ʢʦʪʦʨʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʦʢʘʟʳʚʘʶʪ ʧʦʟʠʪʠʚ-

ʥʦʝ ʚʣʠʷʥʠʝ ʠ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦ-

ʭʦʜʷʱʠʝ ʚ ʞʠʚʳʭ ʢʣʝʪʢʘʭ ʨʘʩʪʝʥʠʡ. ʆʥʠ ʨʝʛʫʣʠ-

ʨʫʶʪ ʧʨʦʮʝʩʩʳ ʜʳʭʘʥʠʷ, ʧʦʚʳʰʘʶʪ ʟʘʩʫʭʦʫʩʪʦʡ-

ʯʠʚʦʩʪʴ ʠ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʥʠʪʨʘʪ-ʨʝʜʫʢʪʘʟʳ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʚʦʝʥʠʶ ʘʟʦʪʘ, ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʝ 

ʚʨʝʤʷ ʩʦʭʨʘʥʷʶʪ ʟʝʣʸʥʫʶ ʦʢʨʘʩʢʫ ʣʠʩʪʴʝʚ. ʕʪʦ 

ʧʨʝʧʘʨʘʪʳ ʪʨʠʘʟʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʩʪʨʦʙʠʣʫʨʠʥʳ. ɿʘ 

ʩʯʝʪ ʫʜʣʠʥʝʥʠʷ ʧʝʨʠʦʜʘ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚ-

ʥʦʩʪʠ ʚ ʟʝʨʥʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʙʦʣʴʰʝ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ, ʫʣʫʯʰʘʝʪʩʷ ʝʛʦ ʢʘʯʝʩʪʚʦ, ʩʝʤʝʥʘ ʚ ʢʦʣʦʩʝ 

ʩʪʘʥʦʚʷʪʩʷ ʢʨʫʧʥʝʝ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʚʳʰʘʝʪʩʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ. ʇʨʠ ʠʩʧʳʪʘʥʠʷʭ ʬʫʥʛʠ-

ʮʠʜʦʚ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʘʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʥʘ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʫʶ, ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʠ ʵʢʦʥʦʤʠʯʝ-

ʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʇʦʢʘ ʙʳʣʦ ʤʘʣʦ ʧʨʦʚʝʜʝʥʦ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʳʷʚʣʝʥʠʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʫʨʦʞʘʷ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʧʨʝʜ-

ʩʪʘʚʣʷʣʦ ʠʥʪʝʨʝʩ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʠʟʫʯʠʪʴ ʜʘʥʥʳʡ 

ʚʦʧʨʦʩ. ʎʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʷʣʘ ʚ ʚʳʷʚ-

ʣʝʥʠʠ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʫʨʦʞʘʡʥʦ-

ʩʪʴʶ ʧʰʝʥʠʮʳ, ʚʝʩʦʤ ʟʝʨʥʘ, ʧʦʨʘʞʝʥʠʝʤ ʚʦʟʙʫʜʠ-

ʪʝʣʝʤ ʙʫʨʦʡ ʨʞʘʚʯʠʥʳ ʠ ʩʪʝʧʝʥʴʶ ʟʝʣʸʥʦʡ ʦʢʨʘʩʢʠ 

ʣʠʩʪʴʝʚ ʥʘ ʬʦʥʝ ʦʙʨʘʙʦʪʢʠ ʧʦʩʝʚʦʚ ʦʟʠʤʦʡ ʧʰʝ-

ʥʠʮʳ ʬʫʥʛʠʮʠʜʘʤʠ. 

 ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫ-

ʞʠʣʠ ʨʘʩʪʝʥʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ ʄʠʨʦʥʦʚ-

ʩʢʘʷ 808. ɺ ʧʦʣʝʚʳʭ ʦʧʳʪʘʭ ʠʩʧʳʪʳʚʘʣʠʩʴ ʬʫʥʛʠ-

ʮʠʜʳ ʆʧʪʠʤʦ ʠ ɸʙʘʢʫʩ ʋʣʴʪʨʘ ʚ ʨʘʟʣʠʯʥʳʭ ʥʦʨʤʘʭ 

ʨʘʩʭʦʜʘ. ʇʦʩʝʚ ʜʝʣʷʥʦʢ ʧʰʝʥʠʮʳ ʧʨʦʚʦʜʠʣʩʷ ʩʝ-

ʣʝʢʮʠʦʥʥʦʡ ʩʝʷʣʢʦʡ ʉʂʉ- 6-10. ʇʣʦʱʘʜʴ ʦʧʳʪʥʦʡ 

ʜʝʣʷʥʢʠ 10 ʤ2, ʧʦʚʪʦʨʥʦʩʪʴ ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ, ʨʘʟʤʝ-

ʱʝʥʠʝ ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ. ɺ ʬʘʟʫ ʬʣʘʛ-ʣʠʩʪ ʨʘʩʪʝ-

ʥʠʷ ʦʙʨʘʙʘʪʳʚʘʣʠ ʠʩʧʳʪʳʚʘʝʤʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. 

ʋʯʝʪ ʩʪʝʧʝʥʠ ʧʦʨʘʞʝʥʠʷ ʙʫʨʦʡ ʨʞʘʚʯʠʥʦʡ ʠ 

ʦʮʝʥʢʫ ʫʨʦʚʥʷ ʟʝʣʸʥʦʡ ʦʢʨʘʩʢʠ ʣʠʩʪʴʝʚ (ʟʝʣʸʥʦʩʪʴ 

ʣʠʩʪʴʝʚ) ʧʨʦʚʦʜʠʣʠ ʚ ʬʘʟʫ ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ 

ʟʝʨʥʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʠʟ ʚʳʰʝʥʘʟʚʘʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʩʣʝʜʫʶʱʝʡ ʫʩʣʦʚ-

ʥʦʡ ʰʢʘʣʳ: ʠʥʪʝʥʩʠʚʥʦ-ʟʝʣʸʥʳʡ ʮʚʝʪ ʣʠʩʪʘ ï 100 

%, ʟʝʣʸʥʳʡ ï 80 %, ʩʚʝʪʣʦ-ʟʝʣʸʥʳʡ ï 60 %, ʞʝʣʪʦ-

ʚʘʪʦ-ʟʝʣʸʥʳʡ ï 40 %, ʞʸʣʪʦ-ʟʝʣʸʥʳʡ ï 20 % ʠ ʞʸʣ-

ʪʳʡ ï 0 %. ʋʙʦʨʢʫ ʜʝʣʷʥʦʢ ʧʰʝʥʠʮʳ ʧʨʦʚʦʜʠʣʠ ʤʝ-

ʪʦʜʦʤ ʧʨʷʤʦʛʦ ʢʦʤʙʘʡʥʠʨʦʚʘʥʠʷ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʤʘʣʦʛʘʙʘʨʠʪʥʦʛʦ ʢʦʤʙʘʡʥʘ çHege 125è. ɺ ʧʨʦʮʝʩʩʝ 

ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʙʱʝʧʨʠʥʷʪʳʝ ʤʝʪʦʜʠʢʠ ʠ 

ʨʫʢʦʚʦʜʩʪʚʘ [1, ʩ. 60-64; 2, 207 ʩ.; 3, 415 ʩ.; 4, 140 

ʩ.]. ʇʨʠ ʚʳʯʠʩʣʝʥʠʷʭ ʧʨʠʤʝʥʷʣʘʩʴ ʢʦʤʧʴʶʪʝʨʥʘʷ 

ʪʝʭʥʠʢʘ, ʧʨʦʛʨʘʤʤʳ çExcelè ʠ çʉʪʘʪʠʩʪʠʢʘè. 

 ʆʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʬʫʥ-

ʛʠʮʠʜʘʤʠ ʆʧʪʠʤʦ ʠ ɸʙʘʢʫʩ ʋʣʴʪʨʘ ʧʦʟʚʦʣʠʣʘ ʩʥʠ-

ʟʠʪʴ ʧʦʨʘʞʝʥʠʝ ʨʘʩʪʝʥʠʡ ʚʦʟʙʫʜʠʪʝʣʝʤ ʙʫʨʦʡ 

ʨʞʘʚʯʠʥʳ ʩ 34,8 % ʚ ʢʦʥʪʨʦʣʝ ʜʦ 1,3 ï 7,8 % ʚ ʦʧʳʪ-

ʥʳʭ ʚʘʨʠʘʥʪʘʭ (ʪʘʙʣʠʮʘ). ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʠʩʧʳʪʳʚʘʝʤʳʭ ʩʨʝʜʩʪʚ ʩʦʩʪʘʚʠʣʘ 77,6 ï 96,3 

%. ʅʘʠʙʦʣʴʰʠʭ (93,7 ï 96,3 %) ʟʥʘʯʝʥʠʡ ʵʪʦʪ ʧʦʢʘ-

ʟʘʪʝʣʴ ʜʦʩʪʠʛ ʚ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ, ʛʜʝ ʠʩʧʦʣʴʟʦʚʘ-

ʣʠʩʴ ʧʨʝʧʘʨʘʪʳ ʆʧʪʠʤʦ ʚ ʥʦʨʤʝ ʨʘʩʭʦʜʘ 0,6 ʣ/ʛʘ ʠ 

ɸʙʘʢʫʩ ʋʣʴʪʨʘ ʚ ʥʦʨʤʘʭ ʨʘʩʭʦʜʘ 1 ʠ 1,5 ʣ/ʛʘ. ʕʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʛʠʮʠʜʘ ʆʧʪʠʤʦ ʚ ʥʦʨʤʘʭ ʨʘʩʭʦʜʘ 

0,4 ʠ 0,5 ʣ/ʛʘ ʙʳʣʘ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ ʠ ʩʦʩʪʘʚʠʣʘ 

77,6 ʠ 81,3 %. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʟʝʣʸʥʦʡ ʦʢʨʘʩʢʠ ʣʠ-

ʩʪʴʝʚ ʚ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ 

(60 %) ʠ ʩʦʩʪʘʚʠʣʘ 82 ï 89 %. ʅʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ 

(87 ï 89 %) ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʪʤʝʯʝʥʳ ʧʨʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ ʧʰʝʥʠʮʳ ʪʝʭ 

ʞʝ ʬʫʥʛʠʮʠʜʦʚ (ʆʧʪʠʤʦ ʂʕ, 0,6 ʣ/ʛʘ ʠ ɸʙʘʢʫʩ ʋʣʴ-

ʪʨʘ ʉʕ, 1 ʠ 1,5 ʣ/ʛʘ). ʄʘʩʩʘ 1000 ʟʝʨʝʥ ʚ ʚʘʨʠʘʥʪʘʭ 

ʦʧʳʪʘ ʧʨʝʚʦʩʭʦʜʠʣʘ ʢʦʥʪʨʦʣʴ (41,3 ʛ) ʥʘ 3,4 ï 4,9 ʛ 

(8,2 ï 11,9 %). ʉʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʠʤ (46,1 ï 46,2 ʛ) 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ, ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ ʧʨʝʧʘʨʘʪʦʚ 

ʆʧʪʠʤʦ ʂʕ, 0,6 ʣ/ʪ ʠ ɸʙʘʢʫʩ ʋʣʴʪʨʘ ʉʕ, 1,5 ʣ/ʪ. ʇʦ 

ʫʨʦʞʘʡʥʦʩʪʠ ʚʩʝ ʦʧʳʪʥʳʝ ʚʘʨʠʘʥʪʳ ʜʦʩʪʦʚʝʨʥʦ 

ʧʨʝʚʦʩʭʦʜʠʣʠ ʢʦʥʪʨʦʣʴ. ɺʝʣʠʯʠʥʘ ʩʦʭʨʘʥʸʥʥʦʛʦ 

ʫʨʦʞʘʷ ʩʦʩʪʘʚʠʣʘ 4,6 ï 7,2 ʮ/ʛʘ (11,4 ï 17,8 %). ʉʫ-

ʱʝʩʪʚʝʥʥʳʭ ʦʪʣʠʯʠʡ ʤʝʞʜʫ ʠʩʧʳʪʳʚʘʝʤʳʤʠ ʬʫʥ-

ʛʠʮʠʜʘʤʠ ʠ ʥʦʨʤʘʤʠ ʠʭ ʨʘʩʭʦʜʘ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘ-

ʪʝʣʶ ʥʝ ʚʳʷʚʣʝʥʦ. ʇʨʠ ʟʥʘʯʝʥʠʠ ʥʘʠʤʝʥʴʰʝʡ ʩʫ-

ʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ (ʅʉʈ05), ʨʘʚʥʦʡ 4,3 ʮ/ʛʘ, ʚʩʝ 

ʦʧʳʪʥʳʝ ʚʘʨʠʘʥʪʳ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʦʜʥʦʡ ʛʨʫʧʧʝ 

(+1).  

ʇʦʤʠʤʦ ʠʩʧʳʪʘʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʠ ʥʦʨʤ ʠʭ ʨʘʩ-

ʭʦʜʘ, ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʪʨʘʟʠʪʴ ʚʣʠʷʥʠʝ ʚʦʟʙʫʜʠʪʝʣʷ ʙʫ-

ʨʦʡ ʨʞʘʚʯʠʥʳ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʝʣʸʥʦʡ ʦʢʨʘʩʢʠ 

ʣʠʩʪʴʝʚ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʤʘʩʩʫ 1000 ʟʝʨʝʥ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ. ɼʣʷ ʵʪʦʛʦ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʢʦʵʬʬʠʮʠ-

ʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʦʢʘ-

ʟʘʪʝʣʷʤʠ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʧʨʦʚʝʜʝʥʥʳʝ ʚʳʯʠʩʣʝʥʠʷ, 

ʦʥʠ ʦʢʘʟʘʣʠʩʴ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤʠ. ʊʘʢ, ʢʦʵʬʬʠ-

ʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ, ʦʪʨʘʞʘʶʱʠʝ ʩʚʷʟʴ ʫʨʦʞʘʡʥʦ-

ʩʪʠ ʧʰʝʥʠʮʳ ʩ ʤʘʩʩʦʡ 1000 ʟʝʨʝʥ, ʙʫʨʦʡ ʨʞʘʚʯʠ-

ʥʦʡ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʟʝʣʸʥʦʡ ʦʢʨʘʩʢʠ ʣʠʩʪʴʝʚ ʩʦ-

ʩʪʘʚʠʣʠ: + 0,922, ï 0,927 ʠ + 0,940, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʦʪʥʦʰʝʥʠʠ 

ʤʘʩʩʳ 1000 ʟʝʨʝʥ. ʉʚʷʟʴ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʦ ʩʪʝʧʝ-

ʥʴʶ ʧʦʨʘʞʝʥʠʷ ʨʘʩʪʝʥʠʡ ʧʰʝʥʠʮʳ ʙʫʨʦʡ ʨʞʘʚʯʠ-

ʥʦʡ ʠ ʟʝʣʸʥʦʩʪʴʶ ʣʠʩʪʴʝʚ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʚʳʩʦʢʦʤ 

ʫʨʦʚʥʝ. ʂʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʩʦʩʪʘʚʠʣʠ: ï 

0,985 ʠ + 0,989. ɺʳʷʚʣʝʥʘ ʫʩʪʦʡʯʠʚʘʷ ʩʚʷʟʴ ʤʝʞʜʫ 

ʩʪʝʧʝʥʴʶ ʧʦʨʘʞʝʥʠʷ ʨʘʩʪʝʥʠʡ ʧʰʝʥʠʮʳ ʙʫʨʦʡ 

ʨʞʘʚʯʠʥʦʡ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʟʝʣʸʥʦʡ ʦʢʨʘʩʢʠ ʣʠ-

ʩʪʴʝʚ. ɿʜʝʩʴ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʙʳʣ ʙʣʠʟʦʢ ʢ 

ʩʚʦʝʤʫ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ (1) ʠ ʩʦʩʪʘʚʠʣ ï 

0,998. ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʢʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨ-

ʨʝʣʷʮʠʠ ʦʪʨʘʞʘʣʠ ʧʨʷʤʫʶ ʩʚʷʟʴ ï ʯʝʤ ʚʳʰʝ ʟʥʘʯʝ-

ʥʠʝ ʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʪʝʤ ʙʦʣʴʰʝ ʠ ʚʪʦʨʦʛʦ, ʦʪʨʠ-

ʮʘʪʝʣʴʥʳʝ ï ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ: ʧʦʚʳʰʝʥʠʝ ʦʜʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʠ ʩʥʠʞʝʥʠʝ ʚʪʦʨʦʛʦ.  
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ʊʘʙʣʠʮʘ  

ɿʘʚʠʩʠʤʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʦʪ ʧʦʨʘʞʝʥʠʷ ʨʘʩʪʝʥʠʡ ʚʦʟʙʫʜʠʪʝʣʝʤ ʙʫʨʦʡ ʨʞʘʚ-

ʯʠʥʳ ʠ ʫʨʦʚʥʷ ʟʝʣʸʥʦʩʪʠ ʣʠʩʪʴʝʚ 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ 
ʋʨʦʞʘʡ-

ʥʦʩʪʴ, ʮ/ʛʘ 

ʄʘʩʩʘ 

1000 ʟʝ-

ʨʝʥ, ʛ 

ʇʦʨʘʞʝʥʠʝ ʙʫ-

ʨʦʡ ʨʞʘʚʯʠʥʦʡ, 

% 

ɿʝʣʸʥʦʩʪʴ 

ʣʠʩʪʴʝʚ, % 

ʂʦʥʪʨʦʣʴ 40,5 41,3 34,8 60 

ʆʧʪʠʤʦ ʂʕ, 0,4 ʣ/ʪ 45,1 44,7 7,8 82 

ʆʧʪʠʤʦ ʂʕ, 0,5 ʣ/ʪ 47,7 45,0 6,5 84 

ʆʧʪʠʤʦ ʂʕ, 0,6 ʣ/ʪ 46,5 46,2 2,2 87 

ɸʙʘʢʫʩ ʋʣʴʪʨʘ ʉʕ, 1 ʣ/ʪ 45,8 45,5 1,4 87 

ɸʙʘʢʫʩ ʋʣʴʪʨʘ ʉʕ, 1,5 ʣ/ʪ 47,1 46,1 1,3 89 

ʅʉʈ05  4,3 - - - 

ʂ
ʦ
ʵ
ʬ
ʬ
ʠ
ʮ
ʠ
ʝ
ʥ
ʪ
ʳ

 ʢ
ʦ
ʨ
-

ʨ
ʝ
ʣ
ʷ
ʮ
ʠ
ʠ
,

 R
 

ʫʨʦʞʘʡʥʦʩʪʠ ʩ ʤʘʩʩʦʡ 1000 

ʟʝʨʝʥ, ʙʫʨʦʡ ʨʞʘʚʯʠʥʦʡ ʠ 

ʟʸʣʝʥʦʩʪʴʶ ʣʠʩʪʴʝʚ 

- 0,922 - 0,927 0,940 

ʤʘʩʩʳ 1000 ʟʝʨʝʥ ʩ ʙʫʨʦʡ 

ʨʞʘʚʯʠʥʦʡ ʠ ʟʸʣʝʥʦʩʪʴʶ ʣʠ-

ʩʪʴʝʚ 

- - - 0,985 0,989 

ʙʫʨʦʡ ʨʞʘʚʯʠʥʳ ʩ ʟʝʣʸʥʦ-

ʩʪʴʶ ʣʠʩʪʴʝʚ 
- - - - 0,998 

 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, 

ʯʪʦ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʬʫʥʛʠʮʠʜʦʚ ʠ ʠʭ ʥʦʨʤ ʨʘʩʭʦʜʘ 

ʧʦʣʫʯʝʥʳ ʧʦʟʠʪʠʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʇʦ ʚʝʣʠʯʠʥʝ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʪʠʚ ʚʦʟʙʫʜʠʪʝʣʷ 

ʙʫʨʦʡ ʨʞʘʚʯʠʥʳ (93,7 ï 96,3 %) ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʟʝʣʸʥʦʡ ʦʢʨʘʩʢʠ ʣʠʩʪʴʝʚ (87 ï 89 %), ʚʘʨʠʘʥʪʳ 

ʦʧʳʪʘ, ʛʜʝ ʧʨʠʤʝʥʷʣʠʩʴ ʧʨʝʧʘʨʘʪʳ ʆʧʪʠʤʦ ʚ ʥʦʨʤʝ 

ʨʘʩʭʦʜʘ 0,6 ʣ/ʛʘ ʠ ɸʙʘʢʫʩ ʋʣʴʪʨʘ ʚ ʥʦʨʤʘʭ ʨʘʩʭʦʜʘ 

1 ʠ 1,5 ʣ/ʛʘ ʧʨʝʚʦʩʭʦʜʠʣʠ ʦʩʪʘʣʴʥʳʝ. ʍʦʟʷʡʩʪʚʝʥ-

ʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʳʪʳʚʘʝʤʳʭ ʬʫʥʛʠʮʠʜʦʚ ʠ 

ʠʭ ʥʦʨʤ ʨʘʩʭʦʜʘ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ. ʇʨʠ-

ʙʘʚʢʘ ʫʨʦʞʘʷ ʟʝʨʥʘ ʚ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʘʭ ʩʦʩʪʘʚʠʣʘ 

4,6 ï 7,2 ʮ/ʛʘ (11,4 ï 17,8 %). ɺʳʷʚʣʝʥʘ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʤʘʩʩʳ 1000 ʟʝʨʝʥ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʦʪ ʩʪʝʧʝʥʠ ʧʦʨʘʞʝʥʠʷ ʨʘʩʪʝʥʠʡ 

ʚʦʟʙʫʜʠʪʝʣʝʤ ʙʫʨʦʡ ʨʞʘʚʯʠʥʳ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʝ-

ʣʸʥʦʡ ʦʢʨʘʩʢʠ ʣʠʩʪʴʝʚ. ʂʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷ-

ʮʠʠ, ʦʪʨʘʞʘʶʱʠʝ ʜʘʥʥʫʶ ʩʚʷʟʴ, ʧʦ ʘʙʩʦʣʶʪʥʦʤʫ 

ʟʥʘʯʝʥʠʶ ʩʦʩʪʘʚʠʣʠ 0,927 ï 0,989. ʋʩʪʘʥʦʚʣʝʥʳ 

ʪʝʩʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʤʘʩʩʦʡ 

1000 ʟʝʨʝʥ (R = + 0,922), ʧʦʨʘʞʝʥʠʝʤ ʨʘʩʪʝʥʠʡ ʙʫ-

ʨʦʡ ʨʞʘʚʯʠʥʦʡ ʠ ʟʝʣʸʥʦʩʪʴʶ ʣʠʩʪʴʝʚ (R = ï 0,998). 

ɺ ʮʝʣʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʬʫʥʛʠʮʠʜʦʚ, ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʩʥʠʞʘʶʱʠʭ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʧʘʪʦʛʝʥʘ ʠ ʩʦʭʨʘʥʷ-

ʶʱʠʭ ʟʝʣʸʥʫʶ ʦʢʨʘʩʢʫ ʣʠʩʪʴʝʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳ-

ʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ.  
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ɸʥʥʦʪʘʮʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʤʥʦʛʦʬʘʢʪʦʨʥʦʤ ʩʪʘʮʠʦʥʘʨʥʦʤ ʦʧʳʪʝ ʢʘʬʝʜʨʳ ʦʙʱʝʛʦ ʟʝʤʣʝʜʝʣʠʷ. ɺ 

ʦʧʳʪʝ ʠʟʫʯʘʣʦʩʴ ʚʣʠʷʥʠʝ ʩʧʦʩʦʙʦʚ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʛʠʙʨʠʜʘ ʂʘʨʠʦʢʘ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ 

ʥʝʦʙʭʦʜʠʤʦ ʚʥʦʩʠʪʴ ʨʝʢʦʤʝʥʜʫʝʤʫʶ ʜʦʟʫ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (N60P60K90) ʧʦʜ ʦʪʚʘʣʴʥʫʶ ʚʩʧʘʰʢʫ. ɿʘ-

ʤʝʥʘ ʦʪʚʘʣʴʥʦʡ ʚʩʧʘʰʢʠ ʛʣʫʙʦʢʠʤ ʙʝʟʦʪʚʘʣʴʥʳʤ ʨʳʭʣʝʥʠʝʤ (ʯʠʟʝʣʝʚʘʥʠʝ) ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪ-

ʢʦʡ ʧʦʯʚʳ (ʜʠʩʢʦʚʦʝ ʣʫʱʝʥʠʝ) ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ, ʘ ʥʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ (ʧʨʷʤʦʡ ʧʦʩʝʚ) ʟʘʧʨʝʱʘʝʪʩʷ. 

Abstract 

The studies were conducted in a multi-factorial stationary experience of the Department of General Agricul-

ture. In the experiment, the effect of the main tillage methods and various doses of mineral fertilizers on the 

productivity of sugar beet of the Carioca hybrid was studied. It was noted that when cultivating sugar beets, it is 

necessary to introduce the recommended dose of mineral fertilizers (N60P60K90) under the dump plowing. Replac-

ing dump plowing with deep non-mold loosening (chiseling) or surface tillage (disk peeling) is not recommended, 

and zero tillage (direct sowing) is prohibited. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ, ʛʠʙʨʠʜ ʂʘʨʠʦʢʘ, ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʫʨʦ-

ʞʘʡʥʦʩʪʴ. 

Keywords: sugar beet, Carioca hybrid, soil cultivation, mineral fertilizers, productivity. 

 

ʆʩʥʦʚʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ï ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ. 

ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʦʟʜʘʥʠʝ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ 

ʫʩʣʦʚʠʡ ʵʥʝʨʛʠʯʥʦʛʦ ʨʦʩʪʘ, ʜʦʩʪʘʪʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʫʨʦʚʥʷ ʫʨʦʞʘʡʥʦʩʪʠ 

ʥʝ ʪʦʣʴʢʦ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, ʥʦ ʠ ʜʨʫʛʠʭ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɺ ʵʪʦʤ ʧʣʘʥʝ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʨʠʥʮʠʧ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʜʠʥ ʠʟ ʙʘʟʦʚʳʭ ʬʘʢʪʦʨʦʚ ʠʥ-

ʪʝʥʩʠʬʠʢʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʩʪʝ-

ʥʠʝʚʦʜʩʪʚʝ. ʊʝ ʭʦʟʷʡʩʪʚʝʥʥʠʢʠ, ʢʪʦ ʛʨʘʤʦʪʥʦ ʧʨʠ-

ʤʝʥʷʝʪ ʫʜʦʙʨʝʥʠʷ, ʩʦʙʠʨʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʝ 

ʫʨʦʞʘʠ, ʯʝʤ ʠʭ ʩʦʩʝʜʠ. ʆʜʥʘʢʦ, ʧʨʠʤʝʥʝʥʠʝ ʫʜʦʙ-

ʨʝʥʠʡ ï ʵʪʦ ʜʦʨʦʛʦʩʪʦʷʱʠʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʥʘʜʦ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ. ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ, ʩʦʢʨʘʪʷʪʩʷ ʟʘ-

ʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ 

[1, 2, 6, 7, 10-12, 15, 16]. 

ʆʩʥʦʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ï ʪʘʢʞʝ ʥʝʦʙʭʦʜʠ-

ʤʳʡ ʧʘʨʘʤʝʪʨ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʝʤʣʝʜʝʣʠʝ 

ʚʦ ʚʩʝʤ ʤʠʨʝ ʧʦʣʴʟʫʝʪʩʷ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ. ʇʦʵʪʦʤʫ, ʥʘʨʘʚʥʝ ʩʦ ʚʩʧʘʰʢʦʡ, ʢʘʢ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʚʩʝ ʙʦʣʴʰʝ ʩʪʘʣʠ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʦʙʨʘʙʦʪʢʠ ʙʝʟ ʦʪʚʘʣʘ, ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʦʙʨʘ-

ʙʦʪʢʠ ʠ ʥʫʣʝʚʫʶ ʦʙʨʘʙʦʪʢʫ, ʠʣʠ ʧʨʷʤʦʡ ʧʦʩʝʚ. ʇʨʠ 

ʵʪʦʤ ʩʥʠʞʘʶʪʩʷ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʘʩʪʝʥʠ-

ʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʩʦʭʨʘʥʷʝʪʩʷ ʧʦʯʚʝʥʥʦʝ 

ʧʣʦʜʦʨʦʜʠʝ [3-5, 7-9, 12-15, 17-19]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʦʧʳʪʥʦʡ ʩʪʘʥ-

ʮʠʠ ʂʫʙɻɸʋ. ʉʭʝʤʘ ʦʧʳʪʘ ʚʢʣʶʯʘʣʘ ʜʚʘ ʬʘʢʪʦʨʘ: 

ʬʘʢʪʦʨ ɸ ï ʦʩʥʦʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ: 1 ʚʘʨʠʘʥʪ 

(ʢʦʥʪʨʦʣʴ) ï ʦʪʚʘʣʴʥʘʷ ʚʩʧʘʰʢʘ (ʛʣʫʙʠʥʘ 30-32 ʩʤ); 

ʚʘʨʠʘʥʪ 2 ï ʯʠʟʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ (ʛʣʫʙʠʥʘ 

30-32 ʩʤ); ʚʘʨʠʘʥʪ 3 ï ʜʠʩʢʦʚʦʝ ʣʫʱʝʥʠʝ (ʛʣʫʙʠʥʘ 

8-10 ʩʤ); ʚʘʨʠʘʥʪ 4 ï ʥʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ (ʧʨʷ-

ʤʦʡ ʧʦʩʝʚ). ʌʘʢʪʦʨ ɺ ï ʨʘʟʣʠʯʥʳʝ ʜʦʟʳ ʤʠʥʝʨʘʣʴ-

ʥʳʭ ʫʜʦʙʨʝʥʠʡ: 1 ʚʘʨʠʘʥʪ ï ʢʦʥʪʨʦʣʴ (ʙʝʟ ʫʜʦʙʨʝ-

ʥʠʡ): 2 ʚʘʨʠʘʥʪ ï ʨʝʢʦʤʝʥʜʫʝʤʘʷ ʜʦʟʘ (N60P60K90); 3 

ʚʘʨʠʘʥʪ ï ʧʦʚʳʰʝʥʥʘʷ (N90P90K12). ʇʨʝʜʤʝʪ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ï ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ, ʛʠʙʨʠʜ ʂʘʨʠʦʢʘ. ʇʨʝʜ-

ʰʝʩʪʚʝʥʥʠʢ ï ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ. ʆʧʳʪ ʟʘʢʣʘʜʳʚʘʣʩʷ 

ʚ 3-ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ, ʚʘʨʠʘʥʪʳ ʨʘʩʧʦʣʘʛʘʣʠʩʴ 

ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʦ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 105 ʤ2 

(4,2 Ĭ 25), ʫʯʝʪʥʘʷ ï 50 ʤ2. 

ʋʨʦʞʘʡʥʦʩʪʴ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ 

ʩʧʦʩʦʙʦʚ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʪʘʢ ʠ ʦʪ ʤʠ-

ʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (ʪʘʙʣʠʮʘ 1).  

ʆʧʪʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ ʧʦʜ ʩʘʭʘʨʥʫʶ 

ʩʚʝʢʣʫ ʷʚʣʷʝʪʩʷ ʦʪʚʘʣʴʥʘʷ ʚʩʧʘʰʢʘ ʥʘ 30-32 ʩʤ ï ʝʝ 

ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʩʨʝʜʥʝʤ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʤʠʥʝ-

ʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʩʦʩʪʘʚʠʣʘ 461,7 ʮ/ʛʘ. ɿʘʤʝʥʘ ʦʪ-

ʚʘʣʴʥʦʡ ʚʩʧʘʰʢʠ ʛʣʫʙʦʢʠʤ ʙʝʟʦʪʚʘʣʴʥʳʤ ʨʳʭʣʝ-

ʥʠʝʤ (ʯʠʟʝʣʝʚʘʥʠʝ), ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʦʡ 

(ʜʠʩʢʦʚʦʝ ʣʫʱʝʥʠʝ) ʠʣʠ ʦʩʪʘʚʣʝʥʠʝ ʧʦʯʚʳ ʙʝʟ ʦʩ-

ʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ (ʥʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ) ʧʨʠ-

ʚʦʜʠʣʘ ʚ ʥʘʰʠʭ ʦʧʳʪʘʭ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ 

ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ 20,8 %, 36,2 ʠ 

79,8 %. 

ɼʝʡʩʪʚʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʙʳʣʦ ʥʝ ʪʘʢ 

ʧʨʷʤʦʣʠʥʝʡʥʦ. ʊʘʢ ʧʦ ʚʩʧʘʰʢʝ ʥʘʙʣʶʜʘʣʩʷ ʨʦʩʪ 

ʫʨʦʞʘʡʥʦʩʪʠ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚ 

ʦʧʳʪʝ ʧʨʠ ʚʥʝʩʝʥʠʠ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʜʦʟʳ ʤʠʥʝ-

ʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (N60P60K90) ʥʘ 39,8 ʮ/ʛʘ ʠʣʠ ʥʘ 

9,1 %. ɼʘʣʴʥʝʡʰʝʝ ʧʦʚʳʰʝʥʠʝ ʜʦʟʳ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʜʦ N90P90K120 ʥʝ ʧʨʠʚʦʜʠʣʦ ʢ ʨʦʩʪʫ ʫʨʦ-

ʞʘʡʥʦʩʪʠ (ʨʘʟʥʠʮʘ ʧʦ ʚʘʨʠʘʥʪʘʤ ʤʝʥʴʰʝ ʅʉʈ ʠ ʧʦ-

ʪʦʤʫ ʥʝ ʩʫʱʝʩʪʚʝʥʥʘ). 

ʅʘ ʚʘʨʠʘʥʪʘʭ ʩ ʙʝʟʦʪʚʘʣʴʥʳʤ ʨʳʭʣʝʥʠʝʤ (ʯʠ-

ʟʝʣʝʚʘʥʠʝ) ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʦʡ (ʜʠʩʢʦʚʦʝ 

ʣʫʱʝʥʠʝ) ʰʣʦ ʧʦʩʪʝʧʝʥʥʦʝ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝ-

ʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʜʦʟʠʨʦʚʢʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʊʘʢ ʥʘ ʚʘʨʠʘʥ-

ʪʘʭ ʩ ʚʥʝʩʝʥʠʝʤ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʜʦʟʦʡ ʤʠʥʝʨʘʣʴ-

ʥʳʭ ʫʜʦʙʨʝʥʠʡ (N60P60K90) ʨʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʩʪʘ-

ʚʠʣ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 26,6 ʠ 26,4 ʮ/ʛʘ ʠʣʠ 7,8 ʠ 

10,0 %. ɸ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʚʥʝʩʝʥʠʝʤ ʧʦʚʳʰʝʥʥʦʡ 

ʜʦʟʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (N90P90K120) ʨʦʩʪ 

ʫʨʦʞʘʡʥʦʩʪʠ ʙʳʣ ʚʳʰʝ ʠ ʩʦʩʪʘʚʠʣ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, 52,3 ʠ 62,9 ʮ/ʛʘ ʠʣʠ 15,7 ʠ 23,8 %. 
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ʊʘʙʣʠʮʘ 1 

ʋʨʦʞʘʡʥʦʩʪʴ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ 

ʌʘʢʪʦʨ ɸ (ʦʩʥʦʚʥʘʷ ʦʙʨʘ-

ʙʦʪʢʘ ʧʦʯʚʳ) 

ʌʘʢʪʦʨ ɹ (ʜʦʟʘ ʫʜʦʙʨʝʥʠʡ) 
ʉʨʝʜʥʷʷ ʧʦ ʬʘʢ-

ʪʦʨʫ ɸ, ʮ/ʛʘ 

ʆʪʢʣʦʥʝʥʠʝ  

ʢʦʥʪʨʦʣʴ 

(ʙ/ʫʜ) 
N60P60K90 N90P90K120 

ʩ 1 ʛʘ, 

ʮ 
% 

ʆʪʚʘʣʴʥʘʷ ʚʩʧʘʰʢʘ (ʢ) 439,3 479,1 466,7 461,7 - - 

ʏʠʟʝʣʝʚʘʥʠʝ  339,0 365,6 392,3 365,6 ï 96,1 ï 20,8 

ɼʠʩʢʦʚʦʝ ʣʫʱʝʥʠʝ  264,8 291,3 327,7 294,6 ï 167,1 ï 36,2 

ʅʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ  93,4 92,8 94,0 93,4 ï 368,3 ï 79,8 

ʉʨʝʜʥʷʷ ʧʦ ʬʘʢʪʦʨʫ ɺ, ʮ/ʛʘ 284,1 307,2 320,2 303,8 - - 

ʅʉʈ05 - - - 21,7 - - 

 
ʅʘ ʚʘʨʠʘʥʪʘʭ ʩ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ ʜʝʡ-

ʩʪʚʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʝ ʚʳʷʚʣʝʥʦ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ 

ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʥʝʦʙʭʦʜʠʤʦ ʚʥʦ-
ʩʠʪʴ ʨʝʢʦʤʝʥʜʫʝʤʫʶ ʜʦʟʫ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 
(N60P60K90) ʧʦʜ ʦʪʚʘʣʴʥʫʶ ʚʩʧʘʰʢʫ. ɿʘʤʝʥʘ ʦʪʚʘʣʴ-
ʥʦʡ ʚʩʧʘʰʢʠ ʛʣʫʙʦʢʠʤ ʙʝʟʦʪʚʘʣʴʥʳʤ ʨʳʭʣʝʥʠʝʤ 
(ʯʠʟʝʣʝʚʘʥʠʝ) ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʦʡ 
ʧʦʯʚʳ (ʜʠʩʢʦʚʦʝ ʣʫʱʝʥʠʝ) ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ, ʘ ʥʫ-
ʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ (ʧʨʷʤʦʡ ʧʦʩʝʚ) ʟʘʧʨʝʱʘʝʪʩʷ. 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 
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ɸʥʥʦʪʘʮʠʷ. 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʈʦʩʩʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʥ ʦʙʲʝʤ ʠ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ 

ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ. ʆʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ 

ʩʘʥʢʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ. ʂ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʤʦʜʝʨʥʠ-

ʟʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ ʧʦ ʫʙʦ  ʁʩʢʦʪʘ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʞʠʚʦʪʥʦʚʦʜ-

ʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʩʦʟʜʘʥʠʝ ʩʝʣʝʢʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ. 

Abstract. 

This article discusses the current state of animal husbandry in Russia, including the Krasnodar region, as 

well as shows the volume and dynamics of changes in the structure of production of this industry. The main prob-

lems and directions of development of animal husbandry in the conditions of sanctions policy are defined. The 

main directions of development of animal husbandry include modernization of production and technological base 

for slaughter, state support of livestock enterprises and creation of selection and technological centers. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ, ʧʨʦʜʫʢʮʠʷ, ʦʙʲʝʤ, ʈʦʩʩʠʷ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ, ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʘ.  

Key words: animal husbandry, production, volume, Russia, Krasnodar region, infrastructure. 

 

ɼʦʩʪʠʞʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʦʩʪʘ, ʨʘʚʥʦ, ʢʘʢ ʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʞʠʟʥʠ ʥʘʩʝ-

ʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ̫ ʚʣʷʶʪʩʷ ʛʣʦ-

ʙʘʣʴʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ. 

ɺʩʝ ʵʪʦ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʪʦʣʴʢʦ ʣʠʰʴ ʚ ʨʘʤ-

ʢʘʭ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʠ ʚ 

ʯʘʩʪʥʦʩʪʠ, ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 

ʉ ʥʘʯʘʣʘ 1990-ʭ ʛʦʜʦʚ ɸʇʂ ʈʦʩʩʠʠ ʧʨʝʙʳʚʘʣʘ 

ʚ ʫʧʘʜʢʝ. ʕʪʦ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝʤ ʪʝʤʧʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʵʪʦʤʫ ʷʚʠʣʦʩʴ ʥʝʙʣʘʛʦʧʨʠʷʪ-

ʥʦʝ ʚʣʠʷʥʠʝ ʦʙʲʝʢʪʠʚʥʳʭ ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʦʚ, 

ʦʧʨʝʜʝʣʷʝʤʳʭ ̫ ʚʥʳʤ ʦʪʩʫʪʩʪʚʠʝʤ ʩʪʘʙʠʣʴʥʦʡ ʠ ʨʝ-

ʘʣʴʥʦʡ ʤʘʪʝʨʠʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʛʦʩʫʜʘʨʩʪʚʦʤ. 

ʅʘʯʠʥʘʷ ʩ 2013 ʛʦʜʘ, ʦʙʱʝʝ ʧʦʣʦʞʝʥʠʝ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʈʌ ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʣʦ ʫʣʫʯʰʘʪʴʩʷ. ɺ 2014 

ʛʦʜʫ ʵʢʩʧʦʨʪ ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʠ ʩʦʩʪʘʚʠʣ ʩʚʳʰʝ 20 

ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ, ʯʪʦ ʥʘ ʯʝʪʚʝʨʪʴ ʧʨʝʚʳʰʘʝʪ 

ʚʳʨʫʯʢʫ ʦʪ ʧʨʦʜʘʞʠ ʚʦʦʨʫʞʝʥʠʡ, ʘ ʥʘ ʪʨʝʪʴ ï 

ʦʙʲʝʤ ʵʢʩʧʦʨʪʘ ʛʘʟʦʚʳʭ ʨʝʩʫʨʩʦʚ. ɺ ʵʪʦʤ ʞʝ ʛʦʜʫ 

ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ ʧʣʝʤʝʥʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʙʦʣʝʝ 110 

ʪʳʩ.ʛʦʣʦʚ. ɺ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʧʣʝʤʝʥʥʦʤ ʨʝʛʠʩʪʨʝ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 2445 ʦʨʛʘʥʠʟʘʮʠʡ ʧʦ ʧʣʝʤʝʥ-

ʥʦʤʫ ʞʠʚʦʪʥʦʚʦʜʩʪʚʫ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ 748 ʧʣʝʤʝʥʥʳʭ ʟʘʚʦʜʦʚ, 

1609 ʧʣʝʤʝʥʥʳʭ ʨʝʧʨʦʜʫʢʪʦʨʦʚ ʠ 88 ʛʝʥʦʬʦʥʜʥʳʭ 

ʭʦʟʷʡʩʪʚ ʧʦ ʨʘʟʚʝʜʝʥʠʶ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʤʦʣʦʯʥʦʛʦ ʠ ʤʷʩʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ, ʦʚʮʝʚʦʜʩʪʚʘ, 

ʩʚʠʥʦʚʦʜʩʪʚʘ ʠ ʜʨʫʛʠʭ ʧʦʜʦʪʨʘʩʣʝʡ ʞʠʚʦʪʥʦʚʦʜ-

ʩʪʚʘ. 

ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʘʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʚʝ-

ʜʝʥʳ ʚ ʦʪʥʦʰʝʥʠʠ ʈʦʩʩʠʠ, ʵʢʦʥʦʤʠʢʘ ʩʪʨʘʥʳ ʚʩʪʫ-

ʧʠʣʘ ʚ ʬʘʟʫ ʢʨʠʟʠʩʘ. ɺ ʢʘʯʝʩʪʚʝ ʦʪʚʝʪʥʳʭ ʤʝʨ ʈʦʩ-

ʩʠʷ ʚʚʝʣʘ ʵʤʙʘʨʛʦ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʠʜʳ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ɿʘʧʘʜʘ, ʯʪʦ ʧʦʩʣʫʞʠʣʦ 

ʩʪʠʤʫʣʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʘʛʨʘʨʥʦʛʦ ʩʝʢ-

ʪʦʨʘ. 

ʅʘ ʧʝʨʠʦʜ 2013-2018 ʛʛ. ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ, ʢʘʢ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʪʘʢ ʠ ʞʠʚʦʪʥʦʚʦʜ-

ʩʪʚʘ ʠʤʝʣ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ [3] (ʨʠʩʫʥʦʢ 1). 
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ʈʠʩʫʥʦʢ 1 ʆʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʤʣʨʜ. ʨʫʙ. [3]  

 
ɾʠʚʦʪʥʦʚʦʜʩʪʚʦ, ʙʫʜʫʯʠ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʪʨʘʩʣʝʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 
ʵʢʦʥʦʤʠʢʠ, ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙ-
ʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ, ʢʘʢ ʧʠʱʝʚʳʤʠ ʧʨʦʜʫʢ-
ʪʘʤʠ, ʪʘʢ ʠ ʩʳʨʴʝʤ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʚʠ-
ʜʦʚ ʧʨʦʜʫʢʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʭʘ-
ʨʘʢʪʝʨʘ.  
ʀʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʦʙʫ-

ʩʣʦʚʣʝʥʦ ʨʦʩʪʦʤ ʦʙʲʝʤʦʚ ʧʨʦʜʫʢʮʠʠ ʟʘ ʩʯʝʪ ʫʚʝʣʠ-
ʯʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʥʘ ʦʩʥʦʚʝ ʩʙʘʣʘʥ-
ʩʠʨʦʚʘʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ, ʫʣʫʯʰʝʥʠʷ 
ʧʘʩʪʙʠʱ ʠ ʩʝʥʦʢʦʩʦʚ, ʨʘʟʚʝʜʝʥʠʷ ʚʳʩʦʢʦʧʨʦʜʫʢ-
ʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ.  
ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʵʢʩʪʝʥʩʠʚʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ ʷʚʣʷʶʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦ-
ʩʪʠ ʧʦʛʦʣʦʚʴʷ ʞʠʚʦʪʥʳʭ ʠ ʧʘʩʪʙʠʱʥʳʭ ʟʝʤʝʣʴ. 
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʘʷ ʦʪ-

ʨʘʩʣʴ, ʪʨʝʙʫʶʱʘʷ ʩʪʘʙʠʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʚʣʦʞʝ-
ʥʠʡ, ʧʨʝʙʳʚʘʝʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦʤ ʚ 
ʤʝʥʝʝ ʚʳʠʛʨʳʰʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʊʘʢ, ʚ ʂʨʘʩʥʦʜʘʨ-
ʩʢʦʤ ʢʨʘʝ, ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʠʶʣʷ 2019 ʛʦʜʘ ʚʦ 
ʚʩʝʭ ʢʘʪʝʛʦʨʠʷʭ ʭʦʟʷʡʩʪʚ ʥʘʩʯʠʪʳʚʘʣʦʩʴ 523,3 ʪʳʩ. 
ʛʦʣʦʚ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʯʪʦ ʥʘ 10,4 ʪʳʩ. ʛʦ-
ʣʦʚ ʤʝʥʴʰʝ ʫʨʦʚʥʷ ʧʨʦʰʣʦʛʦ ʛʦʜʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦ-
ʨʦʚ ï 208,6 ʪʳʩ. ʛʦʣʦʚ, ʯʪʦ ʥʘ 4,9 ʪʳʩ. ʛʦʣʦʚ ʤʝʥʴʰʝ. 
ɼʘʥʥʘʷ ʩʠʪʫʘʮʠʷ ʩʣʦʞʠʣʘʩʴ ʧʦ ʧʨʠʯʠʥʝ ʩʥʠʞʝʥʠʷ 
ʧʦʛʦʣʦʚʴʷ ʂʈʉ ʚ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʷʭ ʥʘ 14,9 ʪʳʩ. 
ʛʦʣʦʚ, ʚ ʢʨʝʩʪʴʷʥʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʠ ʭʦʟʷʡʩʪʚʘʭ 
ʥʘʩʝʣʝʥʠʷ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʥʘ 2,5 ʠ 2,1 ʪʳʩ. ʛʦ-
ʣʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʥʠʞʝʥʠʝ ʧʦʛʦʣʦʚʴʷ ʢʦʨʦʚ 
ʧʨʦʠʟʦʰʣʦ ʟʘ ʩʯʝʪ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʡ ï ʥʘ 3,9 % 
ʠ ʭʦʟʷʡʩʪʚ ʥʘʩʝʣʝʥʠʷ ï ʥʘ 0,4 %, ʚ ʢʨʝʩʪʴʷʥʩʢʠʭ ʭʦ-
ʟʷʡʩʪʚʘʭ ʦʪʤʝʯʝʥ ʨʦʩʪ ʥʘ 2,6 %[7]. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʤʝʪʠʣʘʩʴ ʠ ʪʝʥʜʝʥʮʠʷ ʧʦ 

ʫʢʨʫʧʥʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ, ʧʦ-
ʩʢʦʣʴʢʫ ʪʦʣʴʢʦ ʥʘ ʙʘʟʝ ʦʙʲʝʜʠʥʝʥʥʳʭ ʫʩʠʣʠʡ ʚʦʟ-
ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʝʨʴʝʟʥʳʝ ʚʣʦʞʝʥʠʷ ʚ ʤʦʜʝʨ-
ʥʠʟʘʮʠʶ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 
ʦʙʦʨʫʜʦʚʘʥʠʷ [1]. 
ɼʨʫʛʦʡ ʫʩʪʦʡʯʠʚʦʡ ʪʝʥʜʝʥʮʠʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʦʙ-
ʱʝʛʦ ʧʦʛʦʣʦʚʴʷ ʢʦʟ ʠ ʦʚʝʮ ʚ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡ-
ʩʪʚʘʭ, ʧʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʝʤʧ ʨʦʩʪʘ ʜʘʥʥʦʛʦ 
ʧʦʢʘʟʘʪʝʣʷ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʣʠʯʥʳʭ ʧʦʜʚʦʨʴʷʭ.  
ʏʪʦ ʢʘʩʘʝʪʩʷ ʷʠʯʥʦʡ ʧʦʜʦʪʨʘʩʣʠ, ʪʦ ʥʝʩʤʦʪʨʷ 

ʥʘ ʣʠʜʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʧʦ 
ʪʝʤʧʘʤ ʝʝ ʨʦʩʪʘ ʚ ʩʪʨʘʥʝ, ʦʥʘ ʚʩʝ ʝʱʝ ʧʨʝʙʳʚʘʝʪ ʚ 
ʥʝʩʪʘʙʠʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʧʦ ʧʨʠʯʠʥʝ ʜʝʬʠʮʠʪʘ ʢʘ-
ʯʝʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚ.  

ʈʘʟʚʠʪʠʝ ʧʦʜʦʪʨʘʩʣʝʡ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʈʦʩ-
ʩʠʠ ʦʪʣʠʯʘʝʪʩʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʨʘʟʥʦʨʦʜʥʦʩʪʴʶ 
ʚʩʣʝʜʩʪʚʠʝ ʢʘʨʜʠʥʘʣʴʥʳʭ ʨʘʟʣʠʯʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 
ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʧʦʵʪʦʤʫ 
ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʚ ʩʬʝʨʝ çʧʨʦ-
ʠʟʚʦʜʩʪʚʦ ï ʧʦʪʨʝʙʣʝʥʠʝè ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʦʙʭʦ-
ʜʠʤʳʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʥʮʠʧ ʟʦʥʠʨʦʚʘʥʠʷ ʩʧʝʮʠʘ-
ʣʠʟʘʮʠʡ ʥʘ ʬʦʥʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʠ ʣʦʛʠʩʪʠʢʠ 
[3]. 
ʊʝʥʜʝʥʮʠʠ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʦʪʤʝʯʘʶʪʩʷ 
ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʈʌ.  
ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ̫ ʥʚʘʨʷ 2019 ʛ. ʚ ʂʨʘʩʥʦʜʘʨ-

ʩʢʦʤ ʢʨʘʝ ʧʦʛʦʣʦʚʴʝ ʩʚʠʥʝʡ ʥʘʩʯʠʪʳʚʘʣʦ 577,8 ʪʳʩ. 
ʛʦʣʦʚ, ʯʪʦ ʧʦʯʪʠ ʥʘ ʪʨʝʪʴ ʙʦʣʴʰʝ ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʝ-
ʨʠʦʜʘ 2017 ʛʦʜʘ. ʈʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʩʚʠʥʝʡ ʦʪʤʝʯʝʥ 
ʚ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʷʭ (28,5 %) ʠ ʢʨʝʩʪʴʷʥʩʢʠʭ ʭʦ-
ʟʷʡʩʪʚʘʭ (ʥʘ 48,0 %), ʚ ʭʦʟʷʡʩʪʚʘʭ ʥʘʩʝʣʝʥʠʷ ʧʦʛʦ-
ʣʦʚʴʝ ʩʚʠʥʝʡ ʦʩʪʘʝʪʩʷ ʩʪʘʙʠʣʴʥʳʤ ʠ ʥʘʭʦʜʠʪʩʷ ʥʘ 
ʫʨʦʚʥʝ 1,8 ʪʳʩ. ʛʦʣʦʚ. ʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʩʚʠʥʦ-
ʚʦʜʩʪʚʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦ-
ʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʚʳʩʦʢʠʤ 
ʫʨʦʚʥʝʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ: ʥʘ ʜʦʣʶ ʩʝʣʴ-
ʭʦʟʧʨʝʜʧʨʠʷʪʠʡ ʧʨʠʭʦʜʠʪʩʷ 96,5 % ʚʩʝʛʦ ʧʦʛʦʣʦ-
ʚʴʷ ʩʚʠʥʝʡ, ʢʨʝʩʪʴʷʥʩʢʠʭ (ʬʝʨʤʝʨʩʢʠʭ) ʭʦʟʷʡʩʪʚ ʠ 
ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ï 3,2 %, ʭʦ-
ʟʷʡʩʪʚ ʥʘʩʝʣʝʥʠʷ ï 0,3 % [7].  
ʏʘʩʪʥʳʡ ʘʛʨʦʙʠʟʥʝʩ ʈʦʩʩʠʠ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʦ ʩʧʨʘʚʠʪʴʩʷ ʩ ʠʤʝʶʱʠʤʠʩʷ ʚ ʞʠʚʦʪ-
ʥʦʚʦʜʩʪʚʝ ʧʨʦʙʣʝʤʘʤʠ, ʧʦʵʪʦʤʫ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʤ-
ʧʣʝʢʩʘ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ ʟʘʜʘʯ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦ-
ʜʠʤʳʤ ʤʦʱʥʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ. 
ʅʝʩʦʚʝʨʰʝʥʩʪʚʦ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘʨʷʜʫ ʩ 

ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʢʦʦʧʝʨʘʮʠʠ ʚ ʤʘʣʦʤ ʘʛʨʦʙʠʟʥʝʩʝ ʠ 
ʤʦʥʦʧʦʣʠʝʡ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ ʥʘ ʨʳʥʢʝ ʩʙʳʪʘ 
ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʚ ʪʦʨʛʦʚʳʭ ʩʝʪʷʭ ʚ ʦʩʥʦʚʥʦʤ 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʘʷ ʧʨʦʜʫʢʮʠʷ ʪʦʣʴʢʦ 
ʢʨʫʧʥʳʭ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ (ʘʛʨʦʭʦʣʜʠʥʛʦʚ) ʠ 
ʠʥʦʩʪʨʘʥʥʳʭ ʬʠʨʤ. ɼʘʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚʳʥʫʞʜʘʝʪ 
ʩʨʝʜʥʠʭ ʠ ʤʝʣʢʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʙʳʚʘʪʴ ʩʚʦʶ 
ʧʨʦʜʫʢʮʠʶ ʥʘ ʨʦʟʥʠʯʥʳʭ ʨʳʥʢʘʭ ʠʣʠ ʩʜʘʚʘʪʴ ʪʦʚʘʨ 
ʧʝʨʝʢʫʧʱʠʢʘʤ ʧʦ ʢʨʘʡʥʝ ʟʘʥʠʞʝʥʥʳʤ ʮʝʥʘʤ [3]. 
ʅʝʙʣʘʛʦʧʨʠʷʪʥʘʷ ʤʘʢʨʦʩʨʝʜʘ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʩʘʥʢʮʠʷʤʠ ʩʦ ʩʪʦʨʦʥʳ ʟʘʨʫʙʝʞʥʳʭ ʧʘʨʪʥʝʨʦʚ, 
ʥʝʦʞʠʜʘʥʥʦ ʦʙʝʨʥʫʣʘʩʴ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʚ ʚʠʜʝ 
ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ. ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ 
ʧʨʝʜʦʩʪʘʚʠʣʦ ʦʪʝʯʝʩʪʚʝʥʥʦʤʫ ʞʠʚʦʪʥʦʚʦʜʩʪʚʫ ʚʦʟ-
ʤʦʞʥʦʩʪʠ ʥʘʨʘʱʠʚʘʥʠʷ ʤʦʱʥʦʩʪʝʡ ʠ ʟʘʥʷʪʠʷ ʣʠʜʠ-
ʨʫʶʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʥʘ ʨʳʥʢʝ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 
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ʜʝʥʴ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʦʪʨʘʩʣʠ ʧʦʢʘ-
ʟʳʚʘʝʪ, ʯʪʦ ʦʙʱʝʝ ʧʦʛʦʣʦʚʴʝ ʂʈʉ ʚ ʈʦʩʩʠʠ ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʦʪʩʪʘʝʪ ʦʪ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʦʜʥʘʢʦ ʫʞʝ 
ʥʘʤʝʯʝʥʘ ʪʝʥʜʝʥʮʠʷ ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʪʠʮʝʚʦʜ-
ʩʪʚʘ ʠ ʩʚʠʥʦʚʦʜʩʪʚʘ [9]. 
ɼʣʷ ʨʘʟʚʠʪʠʷ ɸʇʂ ʧʨʝʜʧʦʯʪʝʥʠʝ ʥʫʞʥʦ ʦʪʜʘ-

ʚʘʪʴ ʤʝʪʦʜʘʤ, ʩʚʟ̫ʘʥʥʳʤ ʩ ʠʥʪʝʥʩʠʬʠʢʘʮʠʝʡ ʧʨʦ-
ʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʨʘʩʪʝʥʠ-
ʝʚʦʜʩʪʚʝ ʥʝʦʙʭʦʜʠʤʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʙʝʩʧʘʭʦʪʥʳʭ 
ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ [1]. ʅʝʧʦʩʨʝʜ-
ʩʪʚʝʥʥʦ ʚ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʝ ʦʩʥʦʚʥʦʡ ʘʢʮʝʥʪ ʜʦʣ-
ʞʝʥ ʙʳʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʟʘʛʦʪʦʚʢʫ ʩʦʙʩʪʚʝʥʥʳʭ 
ʢʦʨʤʦʚ. ɺ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʤʦʣʦʯ-
ʥʦʡ ʦʪʨʘʩʣʠ ʧʨʠʦʨʠʪʝʪʥʳʤ ʜʦʣʞʥʦ ʩʪʘʪʴ ʙʝʩʧʨʠ-
ʚʷʟʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ, ʘ ʪʘʢʞʝ ʜʦʝ-
ʥʠʝ ʢʦʨʦʚ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʞʝʣʘʪʝʣʴʥʦ 
ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 
ʫʩʪʨʦʡʩʪʚ [4]. 
ɺ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʭʦʟʷʡʩʪʚʘʤ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, 
ʢʨʦʤʝ ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʦʮʝʩʩʘ ʧʨʦ-
ʠʟʚʦʜʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʠ 
ʥʘ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ. 
ʈʝʘʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʫʩʣʦ-
ʚʠʷ ʜʣʷ ʮʝʥʦʚʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʪʦʚʘʨʘ ʥʝʧʦʩʨʝʜ-
ʩʪʚʝʥʥʦ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʝ ʨʘʚʥʦ, ʢʘʢ ʠ ʫʩʪʦʡʯʠ-
ʚʳʡ ʩʧʨʦʩ ʥʘ ʧʨʦʜʫʢʮʠʶ, ʘ ʪʘʢʞʝ ʵʢʩʧʦʨʪʥʫʶ ʨʝʘ-
ʣʠʟʘʮʠʶ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʪʦʚʘʨʘ. 
ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦ-

ʩʦʙʥʦʩʪʠ ʤʦʣʦʯʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷ-
ʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʢʦʨʤ-
ʣʝʥʠʷ ʩʢʦʪʘ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʤʝʪʦʜʘ ʩʝʣʝʢʮʠʠ ʠ 
ʨʘʟʚʝʜʝʥʠʷ ʩʢʦʪʘ, ʢʦʤʧʣʝʢʪʦʚʘʪʴ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥ-
ʥʳʡ ʨʝʤʦʥʪʥʳʡ ʤʦʣʦʜʥʷʢ ʂʈʉ [3].  
ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʠʟʚʦʜ-

ʩʪʚʦʤ ʤʦʣʦʢʘ, ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʪʝʭʥʦʣʦʛʠ-
ʯʝʩʢʫʶ ʤʦʜʝʨʥʠʟʘʮʠʶ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʚʝʩʪʠ ʥʦʚʳʝ 
ʤʝʪʦʜʠʢʠ ʫʯʝʪʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ [1]. 
ɺ ʮʝʣʷʭ ʫʩʧʝʰʥʦʛʦ ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʟʦʦ-
ʪʝʭʥʠʯʝʩʢʦʡ ʨʘʙʦʪʳ. ɺ ɻ ʪʦʡ ʩʚʷʟʠ ʩʝʨʴʝʟʥʳʝ ʪʨʝʙʦ-
ʚʘʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʣʥʦʮʝʥʥʦʛʦ 
ʢʦʨʤʣʝʥʠʷ, ʧʨʝʜʦʧʨʝʜʝʣʷʶʱʝʡ ʩʦʟʜʘʥʠʝ ʧʨʦʯʥʦʡ 
ʢʦʨʤʦʚʦʡ ʙʘʟʳ, ʘ ʪʘʢʞʝ ʧʣʝʤʝʥʥʦʡ ʠ ʜʨʫʛʠʭ ʨʘʙʦʪ 
ʧʦ ʤʘʢʩʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ 
ʧʨʦʜʫʢʮʠʠ, ʷʚʣʷʶʱʝʡʩʷ ʦʩʥʦʚʦʡ ʩʥʘʙʞʝʥʠʷ ʥʘʩʝ-
ʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʤʷʩʦʤʦʣʦʯʥʦʡ ʠ ʷʠʯ-
ʥʦʡ ʧʨʦʜʫʢʮʠʠ.  
ʉʪʨʘʪʝʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʠʥʚʝʩʪʠʨʦʚʘʥʠʶ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʙʫʜʫʱʝʤ 
ʧʨʠʥʝʩʝʪ ʫʩʪʦʡʯʠʚʳʡ ʧʦʩʪʦʷʥʥʳʡ ʜʦʭʦʜ, ʥʝʟʘʚʠ-
ʩʠʤʦ ʦʪ ʢʦʣʝʙʘʥʠʡ ʚʘʣʶʪʳ ʠ ʬʦʥʜʦʚʦʛʦ ʨʳʥʢʘ, ʣʶ-
ʙʦʤʫ ʠʥʚʝʩʪʦʨʫ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʪʝʢʫʱʝʡ 
ʦʪʨʘʩʣʝʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. 
ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʪʨʘʩʣʴ ʂʨʘʩʥʦʜʘʨ-

ʩʢʦʛʦ ʢʨʘʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʦʣʦ-
ʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ, ʯʪʦ ʥʝ ʤʦʞʝʪ ʥʝ ʩʢʘʟʘʪʴʩʷ ʥʘ 
ʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʠʥʦʩʪʨʘʥʥʳʭ. 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠ 
ʨʦʩʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ̫ ʚʣʷʶʪʩʷ ʟʥʘ-
ʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʧʨʦʩʘ, ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʩʦʦʪ-
ʥʦʰʝʥʠʝ ʮʝʥ ʥʘ ʨʝʘʣʠʟʫʝʤʫʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-
ʥʫ ʁʧʨʦʜʫʢʮʠʶ, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʢʘ ʟʘʢʦʥʦʜʘʪʝʣʴ-
ʩʪʚʘ ʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʚ ʨʘʟʚʠʪʠʠ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ 
ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʝʛʦ ʤʘʪʝʨʠʘʣʴʥʳʤʠ, ʪʝʭʥʠʯʝ-
ʩʢʠʤʠ, ʪʨʫʜʦʚʳʤʠ, ʬʠʥʘʥʩʦʚʳʤʠ, ʠ ʜʨ. ʨʝʩʫʨʩʘʤʠ  
ɺ ʩʬʝʨʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ 

ʢʨʘʝ ʩʣʦʞʠʣʠʩʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʠʥʚʝ-
ʩʪʠʨʦʚʘʥʠʷ ʚ ʧʨʦʝʢʪʳ ʨʘʟʚʝʜʝʥʠʷ ʂʈʉ ʠ ʉʊʌ, ʨʝʘ-
ʣʠʟʫʶʪʩʷ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ çʋʩʢʦʨʝʥ-
ʥʦʝ ʨʘʟʚʠʪʠʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘè ʚ ʨʘʤʢʘʭ ʧʨʠʦʨʠʪʝʪ-
ʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʈʘʟʚʠʪʠʝ ɸʇʂè. 
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SAFETY PRECAUTIONS WHEN WORKING  WITH  INSECTICIDES  BASED ON 

PHOSPHORORHANIC COMPOUNDS IN PERENNIAL  FRUIT  PLANTS 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʝʧʘʨʘʪʘ ɹʠ-58 ʅʦʚʳʡ, ʪʝʭʥʠʢʘ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʠʥʩʝʢʪʠʮʠʜʘʤʠ, ʘ ʪʘʢʞʝ ʦʭʨʘʥʘ ʪʨʫʜʘ ʥʘ ʘʛʨʦʧʨʝʜʧʨʠʷʪʠʠ.  

Abstract 

In this work, the researchers presented the characteristics of the Bi-58 Novy drug, safety measures when 

working with insecticides, and labor protection at an agricultural enterprise. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʩʪʠʮʠʜʳ, ɹʠ-58 ʅʦʚʳʡ, ʬʦʩʬʦʨʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ (ʌʆʉ), ʟʜʦʨʦʚʴʝ ʯʝʣʦ-

ʚʝʢʘ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ (ɹɾɼ), ʪʝʭʥʠʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʭʨʘʥʘ ʪʨʫʜʘ. 

Keywords: pesticides, Bi-58 Novy, organophosphorus compounds (FOS), human health, life safety (BDZ), 

safety precautions, labor protection. 

 

ʌʦʩʬʦʨʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ (ʌʆʉ), ʦʙ-

ʣʘʜʘʶʱʠʝ ʠʥʩʝʢʪʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʚʧʝʨʚʳʝ 

ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʚ ɻʝʨʤʘʥʠʠ ʚʦ ʚʨʝʤʷ ʚʪʦʨʦʡ ʤʠ-

ʨʦʚʦʡ ʚʦʡʥʳ. ʌʆʉ ï ɻ ʪʦ ʠʥʩʝʢʪʠʮʠʜʳ, ̫ ʚʣʷʶʱʠʝʩʷ 

ʧʨʦʠʟʚʦʜʥʳʤʠ ʧʷʪʠʚʘʣʝʥʪʥʦʛʦ ʬʦʩʬʦʨʘ, ʠʤʝʶʱʠʝ 

ʩʭʦʜʥʳʝ ʩ ʥʠʤ ʤʝʭʘʥʠʟʤʳ ʜʝʡʩʪʚʠʷ ʥʘ ʥʘʩʝʢʦʤʳʭ. 

ɼʦ ʪʦʛʦ ʤʦʤʝʥʪʘ, ʢʦʛʜʘ ʩʪʘʣʠ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʩʠʥʪʝ-

ʪʠʯʝʩʢʠʝ ʧʠʨʝʪʨʦʠʜʳ (1949 ʛ.), ʬʦʩʬʦʨʦʨʛʘʥʠʯʝ-

ʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʟʘʥʠʤʘʣʠ ʰʠʨʦʢʠʡ ʩʝʛʤʝʥʪ ʥʘ 

ʨʳʥʢʝ ʠʥʩʝʢʪʠʮʠʜʦʚ. ʆʥʠ ʚʳʪʝʩʥʠʣʠ ʩ ʥʝʛʦ ʧʨʝʧʘ-

ʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʢʦ-

ʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʣʠ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʈʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʌʆʉ ʤ  r

ʙʫʜʝʤ ʥʘ ʧʨʠʤʝʨʝ ʠʥʩʝʢʪʠʮʠʜʘ ɹʠ-58 ʅʦʚʳʡ, ʢʦʪʦ-

ʨʳʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ h ʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʤʥʦ-

ʛʦʣʝʪʥʠʭ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ. ɼʝʡʩʪʚʫʶʱʝʝ ʚʝ-

ʱʝʩʪʚʦ ʵʪʦʛʦ ʧʨʝʧʘʨʘʪʘ ï ʜʝʤʝʪʦʘʪ. ɼʠʤʝʪʦʘʪ ʚ ʯʠ-

ʩʪʦʤ ʚʠʜʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʝʩʮʚʝʪʥʳʝ 

ʢʨʠʩʪʘʣʣʳ ʩ ʧʨʠʷʪʥʳʤ ʢʘʤʬʘʨʥʳʤ ʟʘʧʘʭʦʤ. ʉʨʝʜ-

ʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩ-

ʥʦʚʝ ʜʠʤʝʪʦʘʪʘ ʩʦʩʪʘʚʣʷʝʪ 10-15 ʜʥʝʡ.  

ʅʘ ʷʙʣʦʥʝ ʧʨʝʧʘʨʘʪ ɹʠ-58 ʅʦʚʳʡ ʨʝʢʦʤʝʥʜʦ-

ʚʘʥ ʧʨʦʪʠʚ ʩʣʝʜʫʶʱʠʭ ʚʨʝʜʥʳʭ ʦʙʲʝʢʪʦʚ: ʱʠ-

ʪʦʚʢʠ, ʣʦʞʥʦʱʠʪʦʚʢʠ, ʢʣʝʱʠ, ʣʠʩʪʦʚʝʨʪʢʠ, ʪʣʠ, 

ʤʝʜʷʥʠʮʘ, ʤʦʣʠ, ʧʣʦʜʦʞʦʨʢʠ, ʣʠʩʪʦʛʨʳʟʫʱʠʝ ʛʫʩʝ-

ʥʠʮʳ ʠ ʞʫʢʠ ʚ ʜʦʟʠʨʦʚʢʝ 0,8-1,9 ʣ/ʛʘ ʚ ʧʝʨʠʦʜ ʜʦ ʠ 

ʧʦʩʣʝ ʮʚʝʪʝʥʠʷ ʢʫʣʴʪʫʨʳ. ʇʨʦʪʠʚ ̫ ʙʣʦʥʥʦʛʦ ʮʚʝʪʦ-

ʝʜʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʠʥʩʝʢʪʠʮʠʜ ʜʦ ʮʚʝʪʝ-

ʥʠʷ ʚ ʜʦʟʠʨʦʚʢʝ 1,5 ʣ/ʛʘ. [11] 

ʇʨʠ ʨʘʙʦʪʝ ʧʨʝʧʘʨʘʪʦʤ ʧʦʩʣʝ ʮʚʝʪʝʥʠʷ ʥʝʦʙ-

ʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʩʨʦʢ ʦʞʠʜʘʥʠʷ ï ʵʪʦ ʧʨʦʤʝʞʫ-

ʪʦʢ ʚʨʝʤʝʥʠ ʩ ʤʦʤʝʥʪʘ ʦʧʨʳʩʢʠʚʘʥʠʷ ʜʦ ʫʙʦʨʢʠ 

ʧʣʦʜʦʚ. ʉʦʛʣʘʩʥʦ çʉʧʨʘʚʦʯʥʠʢʫ ʧʝʩʪʠʮʠʜʦʚ ʠ ʘʛ-

ʨʦʭʠʤʠʢʘʪʦʚ, ʨʘʟʨʝʰʝʥʥʳʭ ʢ ʧʨʠʤʝʥʝʥʠʶ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʈʌè, ʩʨʦʢ ʦʞʠʜʘʥʠʷ ʧʨʝʧʘʨʘʪʘ ɹʠ-58 ʅʦ-

ʚʳʡ ʩʦʩʪʘʚʣʷʝʪ 40 ʜʥʝʡ. ʆʜʥʘʢʦ, ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, 

ʥʘ ʩʦʨʪʝ ʈʝʥʝʪ ʉʠʤʠʨʝʥʢʦ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʦʩʪʘʪʦʯ-

ʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʝʧʘʨʘʪʘ ʜʘʞʝ ʥʘ 70 ʜʝʥʴ (ʪʘʙʣʠʮʘ 

1) [2-4]. 

ʇʦ ʄɼʋ ʩʦʜʝʨʞʘʥʠʝ ʦʩʪʘʪʦʯʥʳʭ ʢʦʣʠʯʝʩʪʚ 

ʜʠʤʝʪʦʘʪʘ ʚ ʧʣʦʜʘʭ ̫ ʙʣʦʥʠ ʥʝʜʦʧʫʩʪʠʤʦ. ʀʩʭʦʜʷ ʠʟ 

ʵʪʦʛʦ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʧʘ-

ʨʘʪʘ ɹʠ-58 ʅʦʚʳʡ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʧʦʟʞʝ, ʯʝʤ ʟʘ 75-

80 ʜʦ ʫʙʦʨʢʠ ʫʨʦʞʘʷ [12].  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʩʢʘʟʘʥʥʦʛʦ ʚʳʰʝ, ʧʨʝʧʘʨʘʪʳ ʥʘ 

ʦʩʥʦʚʝ ʬʦʩʬʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʷʚʣʷʶ-

ʱʠʤʠʩʷ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʤʠ, ʥʘʭʦʜʷʪ ʩʚʦʝ ʤʝʩʪʦ ʚ 

ʟʘʱʠʪʝ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʩʘʞʜʝʥʠʷ, ʘ ʟʥʘʯʠʪ ʧʨʠ ʨʘ-

ʙʦʪʝ ʩ ʥʠʤʠ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʙʦʣʴʰʦʝ ʚʥʠʤʘ-

ʥʠʝ ʩʦʙʣʶʜʝʥʠʶ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʨʠʤʝʥʝ-

ʥʠ ʁ ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘ-

ʱʠʪʳ [5-10]. 

ʊʘʙʣʠʮʘ 1 

ɼʠʥʘʤʠʢʘ ʨʘʩʧʘʜʘ ʠʥʩʝʢʪʠʮʠʜʘ ɹʠ-58 ʅʦʚʳʡ ʚ ʧʣʦʜʘʭ ʷʙʣʦʥʠ ʩʦʨʪʘ ʈʝʥʝʪ ʉʠʤʠʨʝʥʢʦ 

ʅʘʟʚʘʥʠʝ ʩʦʨʪʘ 

ʇʨʝʧʘʨʘʪ, 

ʥʦʨʤʘ ʨʘʩʭʦʜʘ, 

ʣ/ʛʘ 

ʉʦʜʝʨʞʘʥʠʝ ʧʨʝʧʘʨʘʪʘ, ʤʛ/ʛ, ʧʦ ʩʫʪʢʘʤ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 

10 20 30 40 50 60 70 80 ʄɼʋ, ʤʛ/ʢʛ 

ʈʝʥʝʪ ʉʠʤʠʨʝʥʢʦ ɹʠ-58 ʅʦʚʳʡ 0,6 0,5 0,3 0,2 0,1 0,02 0,01 ʥ ʥ/ʜ 
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ʇʨʠ ʨʘʙʦʪʝ ʩ ʧʝʩʪʠʮʠʜʘʤʠ ʨʘʙʦʯʠʡ ʧʦʜʚʝʨʛʘ-

ʝʪʩʷ ʦʧʘʩʥʦʩʪʠ ʧʦʚʨʝʞʜʝʥʠʷ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ, 

ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ ʠ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ. ʏʪʦʙʳ 

ʵʪʦʛʦ ʠʟʙʝʞʘʪʴ, ʢʘʞʜʦʤʫ, ʢʪʦ ʨʘʙʦʪʘʝʪ ʩ ʧʝʩʪʠʮʠ-

ʜʘʤʠ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜ-

ʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ.  

ɼʣʷ ʟʘʱʠʪʳ ʦʪ ʧʦʧʘʜʘʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʚ ʜʳʭʘ-

ʪʝʣʴʥʳʝ ʧʫʪʠ ʨʘʙʦʯʠʡ ʦʙʷʟʘʥ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʩʧʠ-

ʨʘʪʦʨ [1]. 

ʇʨʠ ʥʘʯʘʣʝ ʨʘʙʦʪ ʩ ʧʝʩʪʠʮʠʜʘʤʠ ʘʛʨʦʥʦʤ ʧʦ 

ʟʘʱʠʪʝ ʨʘʩʪʝʥʠʡ ʦʙʷʟʘʥ ʧʨʦʠʥʩʪʨʫʢʪʠʨʦʚʘʪʴ ʨʘ-

ʙʦʪʥʠʢʦʚ ʦ ʩʦʙʣʶʜʝʥʠʠ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ 

ʨʘʙʦʪʝ ʩ ʧʨʝʧʘʨʘʪʘʤʠ, ʦʟʥʘʢʦʤʠʪʴ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʧʝʩʪʠʮʠʜʦʚ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʨʘʩ-

ʩʢʘʟʘʪʴ ʦ ʤʝʨʘʭ ʦʢʘʟʘʥʠʷ ʧʝʨʚʦʡ ʜʦʚʨʘʯʝʙʥʦʡ ʧʦ-

ʤʦʱʠ ʚ ʩʣʫʯʘʝ ʦʪʨʘʚʣʝʥʠʷ ʧʨʝʧʘʨʘʪʘʤʠ.  

ʆʙʨʘʙʦʪʘʥʥʳʝ ʫʯʘʩʪʢʠ ʠ ʟʦʥʫ ʚʦʢʨʫʛ ʥʠʭ ʰʠ-

ʨʠʥʦʡ ʥʝ ʤʝʥʝʝ 500 ʤ ʦʪʤʝʯʘʶʪ ʧʨʝʜʫʧʨʝʞʜʘʶ-

ʱʠʤʠ ʥʘʜʧʠʩʷʤʠ ʠ ʟʥʘʢʘʤʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ, ʘ ʪʘʢʞʝ ʥʝʫʢʦʩʥʠʪʝʣʴʥʦʝ ʩʦ-

ʙʣʶʜʝʥʠʝ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʠʥ-

ʩʝʢʪʠʮʠʜʘʤʠ ʥʘ ʦʩʥʦʚʝ ʌʆʉ, ʷʚʣʷʶʪʩʷ ʦʙʷʟʘʪʝʣʴ-

ʥʳʤʠ. ʂʦʥʪʨʦʣʠʨʫʝʪ ʠʭ ʩʦʙʣʶʜʝʥʠʷ ʠʥʞʝʥʝʨ ʧʦ 

ʦʭʨʘʥʝ ʪʨʫʜʘ.  
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CHARACTERISTICS  OF WINTER  WHEAT  SAMPLES DIFFERING  IN WEIGHT  OF 1000 GRAINS 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʠʟʫʯʝʥʳ ʢʦʣʣʝʢʮʠʦʥʥʳʝ ʦʙʨʘʟʮʳ ʦʟʠʤʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ, ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʦ ʧʨʠʟʥʘʢʫ ʤʘʩʩʘ 

1000 ʟʝʨʝʥ. ɺ ʦʧʳʪʝ ʠʟʫʯʘʣʠ 9 ʦʙʨʘʟʮʦʚ ʠʟ 5 ʩʪʨʘʥ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʚʟʷʪ ʩʦʨʪ ɺʘʩʩʘ. ʇʦ ʨʝʟʫʣʴʪʘ-

ʪʘʤ ʜʚʫʭ ʣʝʪ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦ ʧʦʢʘʟʘʪʝʣʶ çʤʘʩʩʘ 1000 ʟʝʨʝʥè ʚʳʜʝʣʠʣʩʷ ʦʙʨʘʟʝʮ Cologna lunga razza 188 

ï 65,75 ʛ., ʦʜʥʘʢʦ ʦʥ ʧʦʢʘʟʘʣ ʩʘʤʦʝ ʥʠʟʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʩ ʢʦʣʦʩʘ ï 24,0 ʰʪ., ʪʝʤ ʩʘʤʳʤ ʥʝ ʙʳʣʠ 

ʦʙʝʩʧʝʯʝʥʳ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʘʩʩʳ ʟʝʨʝʥ ʩ ʢʦʣʦʩʘ ï 1,58 ʛ., ʯʪʦ ʥʠʞʝ ʩʨʝʜʥʝʛʦ ʧʦ ʦʧʳʪʫ (1,72 ʛ.). ʇʦ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʣʦʩʘ ʚʳʜʝʣʠʣʠʩʴ ʦʙʨʘʟʮʳ ʂʘʣʦʷʥ ʠ Bononia ʩʦ ʩʨʝʜʥʝʡ ʟʘ 

ʜʚʘ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʤʘʩʩʦʡ 1000 ʟʝʨʝʥ ï 44,73 ʠ 55,05 ʛ., ʢʦʣʠʯʝʩʪʚʦʤ ʟʝʨʝʥ ʩ ʢʦʣʦʩʘ ï 50,4 ʠ 40,8 ʰʪ., 

ʤʘʩʩʦʡ ʟʝʨʝʥ ʩ ʢʦʣʦʩʘ ï 2,25 ʛ. ʫ ʦʙʦʠʭ ʦʙʨʘʟʮʦʚ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʢʦʣʦʩʘ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʦʟʠʤʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ, ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʦʙʨʘʟʮʳ 

Cologna lunga razza 188 ʧʦ ʤʘʩʩʝ 1000 ʟʝʨʝʥ. 

Abstract 

In the work, collection samples of winter soft wheat, differing in terms of the mass of 1000 grains, were 

studied. In the experiment, 9 samples were studied from 5 countries. As a control, Vassa variety was taken. Ac-

cording to the results of two years of research, the Cologna lunga razza 188 sample, 65.75 g., Was distinguished 

according to the ñ1000 grain weightò indicator, however, it showed the lowest number of grains per ear - 24.0 

pcs., Thereby, high mass indices were not provided grains from an ear - 1.58 g, which is lower than the average 

experiment (1.72 g). According to the set of ear productivity indicators, Kaloyan and Bononia samples were dis-

tinguished with an average of two years of research: a mass of 1000 grains - 44.73 and 55.05 g, a number of 

grains from an ear - 50.4 and 40.8 pcs., A weight of grains from an ear - 2.25 g for both samples. Based on the 

analysis of the spike productivity of the studied samples of winter common wheat, samples of Cologna lunga razza 

188 by weight of 1000 grains are promising. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʣʦʩʘ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ, ʦʙʨʘʟʮʳ ʢʦʣʣʝʢʮʠʠ, ʠʥ-

ʜʝʢʩ ʧʣʦʪʥʦʩʪʠ ʢʣʦʩʘ 

ʂeywords: winter wheat, spike productivity, mass of 1000 grains, collection samples  

 

ɺʚʝʜʝʥʠʝ 

ʋʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʢʣʘʜʳʚʘʝʪʩʷ 

ʠʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʷʜʘ ʬʘʢʪʦʨʦʚ, ʦʜʥʘʢʦ ʥʘ ʤʦ-

ʤʝʥʪ ʧʦʣʥʦʡ ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʜʚʘ 

ʬʘʢʪʦʨʘ ï ʛʫʩʪʦʪʘ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ ʠ ʠʥʜʠʚʠ-

ʜʫʘʣʴʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʷ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʧʨʦʩʦʚ ʚʟʘʠʤʦʩʚʷʟʠ ʤʘʩʩʳ 1000 ʟʝ-

ʨʝʥ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʣʦʩʘ ʫ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠ-

ʘʣʘ ʜʣʷ ʚʦʚʣʝʯʝʥʠʷ ʚ ʜʘʣʴʥʝʡʰʫʶ ʩʝʣʝʢʮʠʦʥʥʫʶ 

ʨʘʙʦʪʫ ʘʢʪʫʘʣʴʥʦ. ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ ʦʜʥʘ ʠʟ ʜʨʝʚ-

ʥʝʡʰʠʭ ʢʫʣʴʪʫʨ ʥʘ ʟʝʤʣʝ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʝʝ 

ʛʝʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥ ʜʦʚʦʣʴʥʦ ʘʢʪʠʚʥʦ. ʆʜʥʠʤ ʠʟ 

ʚʦʟʤʦʞʥʳʭ ʧʫʪʝʡ ʨʘʩʰʠʨʝʥʠʷ ʨʝʩʫʨʩʘ ʠʩʭʦʜʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʩʝʣʝʢʮʠʦʥʥʦʡ ʧʨʘʢʪʠʢʠ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʩʝʣʝʢʮʠʦʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʙʨʘʟʮʦʚ ʢʦʣʣʝʢ-

ʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ [1,2,6] ʌʝʜʝʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʠʥʩʪʠʪʫʪ ʛʝʥʝʪʠ-

ʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʨʘʩʪʝʥʠʡ ʠʤʝʥʠ ʅ.ʀ. ɺʘʚʠʣʦʚʘ 

(ɺʀʈ) (ɺʀɻʈʈ). ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʟʘʜʝʡʩʪʚʦ-

ʚʘʥʳ ʛʝʥʦʪʠʧʳ ʠʟ ʧʷʪʠ ʩʪʨʘʥ ʤʠʨʘ ʨʘʟʣʠʯʘʶʱʠʝʩʷ 

ʧʦ ʤʘʩʩʝ 1000 ʟʝʨʝʥ. ʄʘʪʝʨʠʘʣ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʙʳʣ ʧʨʝʜʦʩʪʘʚʣʝʥ ʦʪʜʝʣʦʤ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ 

ʧʰʝʥʠʮʳ.  

ɺ ʟʘʜʘʯʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʭʦʜʠʣʦ ʠʟʫʯʠʪʴ ʧʨʠ-

ʟʥʘʢ ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʠ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʴ ʢʦʣʦʩʘ ʫ ʨʘʟʣʠʯʥʳʭ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ 

ʦʟʠʤʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʢʦʣʣʝʢʮʠʠ ɺʀɻʈʈ ʠʤ. 

ʅ.ʀ. ɺʘʚʠʣʦʚʘ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ 

ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʧʨʦ-

ʚʝʩʪʠ ʦʮʝʥʢʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʣʦʩʘ ʧʦ ʧʦʢʘʟʘʪʝ-

ʣʷʤ, ʬʦʨʤʠʨʫʶʱʠʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʣʦʩʘ; ʧʦʣʫ-

ʯʠʪʴ ʥʦʚʳʡ ʩʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ ʦʙʨʘʟʮʦʚ ʢʦʣʣʝʢʮʠʠ 

ɺʀɻʈʈ, ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʮʝʥ-

ʪʨʘʣʴʥʦʡ ʟʦʥʳ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ; ʚʳʷʚʠʪʴ ʧʝʨ-

ʩʧʝʢʪʠʚʥʳʝ ʢʦʣʣʝʢʮʠʦʥʥʳʝ ʦʙʨʘʟʮʳ ʜʣʷ ʩʝʣʝʢʮʠʠ 

ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʣʦʩʘ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜ 

ɺ ʦʧʳʪʝ ʠʟʫʯʘʣʠ 9 ʦʙʨʘʟʮʦʚ ʠʟ ʢʦʣʣʝʢʮʠʠ 

ʌɻɹʅʋ çʌʝʜʝʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ 

ʚʩʝʨʦʩʩʠʡʩʢʠʡ ʠʥʩʪʠʪʫʪ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ 

ʨʘʩʪʝʥʠʡ ʠʤʝʥʠ ʅ.ʀ. ɺʘʚʠʣʦʚʘè (ɺʀʈ) ʠʟ 5 ʩʪʨʘʥ: 

ɹʦʣʛʘʨʠʠ, ʀʪʘʣʠʠ, ʏʝʭʠʠ, ʌʨʘʥʮʠʠ ʠ ʈʦʩʩʠʠ. ɺ ʢʘ-

ʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʚʟʷʪ ʩʦʨʪ ɺʘʩʩʘ ʩʝʣʝʢʮʠʠ ʅʎɿ ʠʤ. 

ʇ.ʇ. ʃʫʢʴʷʥʝʥʢʦ ɺʘʩʩʘ.  

ʈʘʟʤʝʨ ʜʝʣʷʥʢʠ 1Ĭ0,5 ʤ., ʧʦʩʝʚ ʨʫʯʥʦʡ, ʨʷʜʦ-

ʚʦʡ, ʤʝʞʜʫʨʷʜʴʝ 15 ʩʤ, ʥʦʨʤʘ ʚʳʩʝʚʘ 65-75 ʟʝʨʝʥ 
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ʥʘ ʧʦʛʦʥʥʳʡ ʤʝʪʨ. ɻʣʫʙʠʥʘ ʟʘʜʝʣʢʠ ʩʝʤʷʥ 4ï6 ʩʤ. 

ʉʨʦʢ ʩʝʚʘ ï ʩ 1 ʧʦ 10 ʦʢʪʷʙʨʷ. ʋʜʦʙʨʝʥʠʷ ʠ ʩʨʝʜʩʪʚʘ 

ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʚ ʦʧʳʪʝ ʥʝ ʧʨʠʤʝʥʷʣʠʩʴ. ʋʙʦʨʢʘ 

ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʨʫʯʥʫʶ.  

ʆʮʝʥʢʘ ɻ ʣʝʤʝʥʪʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʣʦʩʘ ʧʨʦ-

ʚʦʜʠʣʘʩʴ ʧʦ ʤʝʪʦʜʠʢʘʤ ʧʨʠʥʷʪʳʤ ʚ ʂʫʙɻɸʋ. ʇʨʠ 

ʘʥʘʣʠʟʝ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ: ʚʳʩʦʪʘ ʨʘʩ-

ʪʝʥʠʡ (ʩʤ); ʜʣʠʥʘ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ (ʩʤ); ʢʦʣʠʯʝʩʪʚʦ 

ʢʦʣʦʩʢʦʚ ʚ ʛʣʘʚʥʦʤ ʢʦʣʦʩʝ (ʰʪ.); ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ 

ʚ ʛʣʘʚʥʦʤ ʢʦʣʦʩʝ (ʰʪ.); ʤʘʩʩʘ ʢʦʣʦʩʘ (ʛ); ʤʘʩʩʘ 

ʟʝʨʥʘ ʩ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ (ʛ); ʤʘʩʩʘ 1000 ʟʝʨʝʥ (ʛ). 

ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠʩʧʦʣʴ-

ʟʦʚʘʣʠ ʢʦʤʧʴʶʪʝʨʥʫʶ ʧʨʦʛʨʘʤʤʫ Microsoft Excel 

2010, ʧʨʠʤʝʥʷʷ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʜʠʩʧʝʨʩʠʡ. ʈʝʟʫʣʴ-

ʪʘʪʳ ʩʨʘʚʥʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʅʉʈ ʩ 95% ʜʦʚʝʨʠ-

ʪʝʣʴʥʳʤ ʠʥʪʝʨʚʘʣʦʤ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ 2017 ʛ ʧʦ ʜʣʠʥʝ ʢʦʣʦʩʘ ʚʳʜʝʣʠʣʠʩʴ 3 ʚʘʨʠ-

ʘʥʪʘ: ɺʘʩʩʘ, ʂʘʣʦʷʥ ʠ Cologna lunga razza 188 ï 12,0, 

10,8 ʠ 10,7 ʩʤ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘʠʤʝʥʴʰʝʡ ʜʣʠ-

ʥʦʡ ʢʦʣʦʩʘ ʦʙʣʘʜʘʣ ʦʙʨʘʟʝʮ KS 60 ï 7,1. ʆʜʥʘʢʦ ʦʙ-

ʨʘʟʝʮ Cologna lunga razza 188 ʧʦʢʘʟʘʣ ʥʘʠʤʝʥʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʣʦʩʢʦʚ ʚ ʢʦʣʦʩʝ ï 14,7 

ʰʪ. ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʠʤʝʥʴʰʫʶ ʧʣʦʪʥʦʩʪʴ ʢʦ-

ʣʦʩʘ ï 12,8. ɺʘʩʩʘ ʠ ʂʘʣʦʷʥ ʧʦʢʘʟʘʣʠ ʩʨʝʜʥʠʡ ʨʝ-

ʟʫʣʴʪʘʪ ʧʦ ʧʣʦʪʥʦʩʪʠ ʢʦʣʦʩʘ ï 19,0 ʠ 17,4 ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. ʅʘʠʙʦʣʴʰʫʶ ʧʣʦʪʥʦʩʪʴ ʢʦʣʦʩʘ ʠʤʝʶʪ ʦʙ-

ʨʘʟʮʳ ʈʝʢʚʠʝʤ, KS 60 ï 22,0 ʠ 21,5. ʇʦ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʜʝʣʠʣʩʷ ʦʙʨʘʟʝʮ ʈʝʢ-

ʚʠʝʤ ï ʩʨʝʜʥʷʷ ʧʦ ʦʧʳʪʫ ʜʣʠʥʘ ʢʦʣʦʩʘ ï 8,7 ʩʤ., ʩʘ-

ʤʦʝ ʚʳʩʦʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʣʦʩʢʦʚ ʚ 

ʢʦʣʦʩʝ (20,1 ʰʪ.), ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʢʦʥʪʨʦʣʷ (23,8 

ʰʪ.) ʠ ʩʘʤʘʷ ʙʦʣʴʰʘʷ ʧʣʦʪʥʦʩʪʴ ʢʦʣʦʩʘ ʧʦ ʦʧʳʪʫ ï 

22,0. 

ɺ 2018 ʛ, ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʠʥʳ ʢʦʣʦʩʘ ʧʦ 

ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʩʥʠʟʠʣʠʩʴ, ʚʦʟʤʦʞʥʦ ʧʦ ʧʨʠʯʠʥʝ 

ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. 

ʅʘʠʙʦʣʴʰʫʶ ʧʣʦʪʥʦʩʪʴ ʢʦʣʦʩʘ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʫ ʦʙ-

ʨʘʟʮʘ ʈʝʢʚʠʝʤ, KS 60 ï 22,3 ʠ 22,1. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʜʚʫʭ ʣʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʟ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʠʟʥʘʢʦʚ çʜʣʠʥʘ ʢʦʣʦʩʘè, çʢʦʣʠʯʝ-

ʩʪʚʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʣʦʩʢʦʚ ʚ ʢʦʣʦʩʝè ʠ çʧʣʦʪ-

ʥʦʩʪʴ ʢʦʣʦʩʘè ʚʳʜʝʣʠʣʠʩʴ: ʦʙʨʘʟʝʮ ʈʝʢʚʠʝʤ ï ʩʨʝʜ-

ʥʷʷ ʟʘ 2 ʛʦʜʘ ʜʣʠʥʘ ʢʦʣʦʩʘ ï 8,55 ʩʤ., ʩʘʤʦʝ ʚʳʩʦʢʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʣʦʩʢʦʚ ʚ ʢʦʣʦʩʝ ï 19,9 

ʰʪ., ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʢʦʥʪʨʦʣʷ (23,4 ʰʪ.) ʠ ʩʘʤʘʷ 

ʙʦʣʴʰʘʷ ʧʣʦʪʥʦʩʪʴ ʢʦʣʦʩʘ ʧʦ ʦʧʳʪʫ ï 22,2, ʘ ʪʘʢ ʞʝ 

ʦʙʨʘʟʝʮ ʂʘʣʦʷʥ ʜʣʠʥʘ ʢʦʣʦʩʘ ï10,7 ʩʤ. ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʣʦʩʢʦʚ ʚ ʢʦʣʦʩʝ ï 19,5 ʰʪ., ʠ ʠʥ-

ʜʝʢʩʦʤ ʧʣʦʪʥʦʩʪʠ ʢʦʣʦʩʘ 17,3. 

ʉʨʝʜʠ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ, ʧʦ ʢʦʣʠʯʝ-

ʩʪʚʫ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʣʦʩʢʦʚ ʚ ʢʦʣʦʩʝ ʚʳʜʝʣʷʶʪʩʷ 

ʈʝʢʚʠʝʤ ʠ ʂʘʣʦʷʥ, ʫʩʪʫʧʘʷ ʢʦʥʪʨʦʣʴʥʦʤʫ ʩʦʨʪʫ 3,7 

ʠ 4,1 ʰʪ. ʇʦʢʘʟʘʪʝʣʴ çʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝè 

ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ɻ ʣʝʤʝʥʪʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩ-

ʪʝʥʠʷ. ʆʪ ʢʦʣʠʯʝʩʪʚʘ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ʟʘʚʠʩʠʪ ʝʛʦ 

ʤʘʩʩʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʘ [6,7]. 

ʄʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʜʘʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʥʘʭʦʜʷʪʩʷ ʚ ʦʙʨʘʪʥʦʡ ʢʦʨʨʝʣʷʮʠʠ, ʚ 

ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʦʙʦʠʭ ʧʨʠʟʥʘʢʦʚ[3,4,5] 

(ʪʘʙʣʠʮʘ). 

ʊʘʙʣʠʮʘ  

ʂʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ʠ ʤʘʩʩʘ ʢʦʣʦʩʘ ʫ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ 

ʉʦʨʪʦ-ʦʙʨʘʟʝʮ 

ʂʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʢʦ-

ʣʦʩʝ, ʰʪ 

ʄʘʩʩʘ ʢʦʣʦʩʘ, 

ʛ 

ʄʘʩʩʘ 1000 ʟʝ-

ʨʝʥ, ʛ 

ʀʥʜʝʢʩ ʧʣʦʪʥʦʩʪʠ 

ʢʦʣʦʩʘ 

2017 2018 2017 2018 2017 2018 2017 2018 

ɺʘʩʩʘ (ʢ) 54,8 52,0 3,65 3,41 54,83 54,48 19,0 22,4 

Cologna lunga razza 

188 
26,0 22,0 2,64 2,50 66,35 

65,14 
12,8 13,0 

ʈʝʢʚʠʝʤ 50,9 46,1 2,17 1,97 32,89 30,80 22,0 22,3 

Trend 47,2 46,5 2,17 2,08 33,43 30,25 20,3 21,0 

ʂʘʣʦʷʥ 51,6 49,2 3,47 3,06 45,93 43,52 17,4 17,2 

ʉʧʘʨʪʘʥʢʘ 37,3 35,2 2,10 1,89 33,76 32,91 18,2 18,1 

Bononia 41,6 40,1 2,73 2,52 55,82 54,28 19,9 19,7 

ʊʨʘʷʥʘ 35,1 31,3 2,05 1,93 43,37 41,56 18,6 18,7 

KS 60 32,5 29,5 2,15 1,90 43,53 43,31 21,5 22,1 

Mironovskaja 808 36,6 33,9 1,57 1,46 35,58 35,35 16,5 15,9 

ʅʉʈ05 4,5 6,3 0,43 0,27 3,17 4,71  

ɼʣʷ ʦʮʝʥʢʠ ʜʘʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʝʦʙʭʦ-

ʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʟʥʘʢ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʦʙʦʠʭ ʧʨʠʟʥʘʢʦʚ. ʊʘʢʠʤ ʧʨʠʟʥʘʢʦʤ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ çʤʘʩʩʘ ʢʦʣʦʩʘè. 

ɺ 2017 ʛ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʟʝʨʝʥ ʩ ʢʦʣʦʩʘ ʚʳʜʝʣʠ-

ʣʠʩʴ ʩʦʨʪ ɺʘʩʩʘ ʠ ʦʙʨʘʟʮʳ ʂʘʣʦʷʥ ʠ ʈʝʢʚʠʝʤ ï 54,8, 

51,6 ʠ 50,9 ʰʪ. ʨʘʟʣʠʯʘʷʩʴ ʤʝʞʜʫ ʩʦʙʦʡ ʥʝʩʫʱʝ-

ʩʪʚʝʥʥʦ (ʅʉʈ05 = 4,5). ʅʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘ-

ʟʘʣ ʦʙʨʘʟʝʮ Cologna lunga razza 188 ï 26,0 h ʪ. ʉʨʝʜ-

ʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʦʧʳʪʫ ʩʦʩʪʘʚʠʣʦ 41,4 

ʰʪ. ʇʦ ʧʦʢʘʟʘʪʝʣʶ çʤʘʩʩʘ 1000 ʟʝʨʝʥè ʥʘʠʙʦʣʴʰʝʝ 

ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʣ ʦʙʨʘʟʝʮ Cologna lunga razza 188 ï 

66,35 ʛ., ʯʪʦ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʥʘʣʠ-

ʯʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʝʤ 

çʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝè ʠ çʤʘʩʩʘ 1000 ʟʝʨʝʥè, 

ʪʘʢ ʢʘʢ ʜʘʥʥʳʡ ʦʙʨʘʟʝʮ ʦʙʣʘʜʘʝʪ ʥʘʠʤʝʥʴʰʠʤ ʟʥʘ-

ʯʝʥʠʝʤ ʧʝʨʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠ ʥʘʠʙʦʣʴʰʠʤ ʟʥʘʯʝ-

ʥʠʝʤ ʚʪʦʨʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ʆʜʥʘʢʦ, ʧʦ ʧʦʢʘʟʘʪʝʣʶ 

çʤʘʩʩʘ ʢʦʣʦʩʘè ʜʘʥʥʳʡ ʦʙʨʘʟʝʮ ʧʦʢʘʟʘʣ ʟʥʘʯʝʥʠʝ 

2,64 ʛ., ʠ ʦʩʪʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʩʨʝʜʥʝʛʦ ʧʦ ʦʧʳʪʫ ï 

2,45 ʛ. ʇʦ ʧʦʢʘʟʘʪʝʣʶ çʤʘʩʩʘ ʢʦʣʦʩʘè ʚʳʜʝʣʠʣʩʷ 

ʦʙʨʘʟʝʮ ʂʘʣʦʷʥ, ʧʦʢʘʟʘʚ ʟʥʘʯʝʥʠʝ ï 3,47 ʛ., ʪʝʤ ʩʘ-

ʤʳʤ ʥʘʭʦʜʷʩʴ ʚ ʧʨʝʜʝʣʘʭ ʥʝʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ 

ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʩʦʨʪʦʤ ɺʘʩʩʘ ï 3,65 ʛ. (ʅʉʈ05 = 

0,43). 
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ɺ 2018 ʛ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʙʳʣʠ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʦ ʭʫʞʝ, ʯʝʤ ʚ 2017 ʛ. ʋʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʦʩʘʜʢʦʚ ʩʢʘʟʘʣʦʩʴ ʥʘ ʨʦʩʪʝ ʠ ʨʘʟʚʠʪʠʠ ʨʘʩʪʝʥʠʡ, ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʟʝʨʥʘ. ɺ 2018 ʛ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʟʝʨʝʥ 

ʩ ʢʦʣʦʩʘ ʚʳʜʝʣʠʣʠʩʴ ʩʦʨʪ ɺʘʩʩʘ ʠ ʦʙʨʘʟʮʳ ʂʘʣʦʷʥ, 

Trend, ʠ ʈʝʢʚʠʝʤ ï 52,0, 49,2, 46,5 ʠ 46,1 ʰʪ. ʨʘʟʣʠ-

ʯʘʷʩʴ ʤʝʞʜʫ ʩʦʙʦʡ ʥʝʩʫʱʝʩʪʚʝʥʥʦ (ʅʉʈ05 = 6,3). 

ʅʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʣ ʦʙʨʘʟʝʮ Cologna 

lunga razza 188 ï 22,0 ʰʪ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘ-

ʪʝʣʷ ʧʦ ʦʧʳʪʫ ʩʦʩʪʘʚʠʣʦ 38,6 ʰʪ. ʇʦ ʧʦʢʘʟʘʪʝʣʶ 

çʤʘʩʩʘ 1000 ʟʝʨʝʥè ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʣ 

ʦʙʨʘʟʝʮ Cologna lunga razza 188 ï 65,14 ʛ. ʇʦ ʧʦʢʘ-

ʟʘʪʝʣʶ çʤʘʩʩʘ ʢʦʣʦʩʘè ʜʘʥʥʳʡ ʦʙʨʘʟʝʮ ʧʦʢʘʟʘʣ ʟʥʘ-

ʯʝʥʠʝ 2,54 ʛ., ʯʪʦ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ ʩʨʝʜʥʝʛʦ ʧʦ 

ʦʧʳʪʫ ï 2,23 ʛ. ʇʦ ʧʦʢʘʟʘʪʝʣʶ çʤʘʩʩʘ ʢʦʣʦʩʘè ʚʳ-

ʜʝʣʠʣʩʷ ʦʙʨʘʟʝʮ ʂʘʣʦʷʥ, ʧʦʢʘʟʘʚ ʟʥʘʯʝʥʠʝ ï 3,06 ʛ. 

ʆʙʨʘʟʮʳ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʟʝʨʝʥ ʚ ʢʦ-

ʣʦʩʝ ʧʦʢʘʟʘʣʠ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʧʦ ʤʘʩʩʝ ʢʦ-

ʣʦʩʘ, ʯʝʤ ʦʙʨʘʟʝʮ ʩ ʚʳʩʦʢʦʡ ʤʘʩʩʦʡ 1000 ʟʝʨʝʥ, ʦʜ-

ʥʘʢʦ ʚʳʩʦʢʘʷ ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʦʙʝʩʧʝʯʠʣʘ ʩʨʝʜ-

ʥʶ ʁ ʧʦ ʦʧʳʪʫ ʤʘʩʩʫ ʢʦʣʦʩʘ ʧʨʠ ʥʘʠʤʝʥʴʰʝʤ 

ʢʦʣʠʯʝʩʪʚʝ ʟʝʨʝʥ ʩ ʢʦʣʦʩʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʦ-

ʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦʨʪʦʚ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠ-

ʯʝʩʪʚʦʤ ʟʝʨʝʥ ʧʝʨʩʧʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʩʭʦʜ-

ʥʳʡ ʤʘʪʝʨʠʘʣ ʩ ʚʳʩʦʢʦʡ ʤʘʩʩʦʡ 1000 ʟʝʨʝʥ. 

ʇʦ ʧʦʢʘʟʘʪʝʣʶ çʤʘʩʩʘ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘè ʚ 2018 ʛ 

ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʠʤʝʣ ʩʦʨʪ ɺʘʩʩʘ ï 

2,83 ʛ., ʘ ʩʨʝʜʠ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ ʚʳʜʝʣʠ-

ʣʠʩʴ Bononia ʠ ʂʘʣʦʷʥ 2,13 ʠ 2,17 ʛ., ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʩʪʫʧʘʷ ʢʦʥʪʨʦʣʶ ï 0,7 ʠ 0,66 ʛ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

(ʅʉʈ05 = 0,19). ʆʙʨʘʟʝʮ ʂʘʣʦʷʥ ʚ 2018 ʛ ʚʳʜʝʣʠʣʩʷ 

ʚʳʩʦʢʠʤ, ʢʘʢ ʚ ʢʦʥʪʨʦʣʝ, ʢʦʣʠʯʝʩʪʚʦʤ ʟʝʨʝʥ ʩ ʢʦ-

ʣʦʩʘ ï 49,2 ʰʪ. ʠ ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ 1000 ʟʝʨʝʥ ï 43,52 

ʛ., ʦʙʨʘʟʝʮ Bononia ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʨʝʜʥʠʤ ʢʦʣʠ-

ʯʝʩʪʚʦʤ ʟʝʨʝʥ ʩ ʢʦʣʦʩʘ ï 40,1 h ʪ., ʠ ʚʳʩʦʢʦʡ ʤʘʩʩʦʡ 

1000 ʟʝʨʝʥ ï 54,28 ʛ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʚʫʭ ʣʝʪ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ, ʧʦ ʧʦʢʘʟʘʪʝʣʶ çʤʘʩʩʘ 1000 ʟʝʨʝʥè ʚʳʜʝ-

ʣʠʣʩʷ ʦʙʨʘʟʝʮ Cologna lunga razza 188 ï 65,75 ʛ., ʦʜ-

ʥʘʢʦ ʦʥ ʧʦʢʘʟʘʣ ʩʘʤʦʝ ʥʠʟʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʩ 

ʢʦʣʦʩʘ ï 24,0 ʰʪ. ʇʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʣʦʩʘ ʚʳʜʝʣʠʣʠʩʴ ʦʙʨʘʟʮʳ ʂʘ-

ʣʦʷʥ ʠ Bononia ʩʦ ʩʨʝʜʥʝʡ ʟʘ ʜʚʘ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ: ʤʘʩʩʦʡ 1000 ʟʝʨʝʥ ï 44,73 ʠ 55,05 ʛ., ʢʦʣʠʯʝ-

ʩʪʚʦʤ ʟʝʨʝʥ ʩ ʢʦʣʦʩʘ ï 50,4 ʠ 40,8 h ʪ., ʤʘʩʩʦʡ ʟʝʨʝʥ 

ʩ ʢʦʣʦʩʘ ï 2,25 ʛ. ʫ ʦʙʦʠʭ ʦʙʨʘʟʮʦʚ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʣʦʩʘ ʫ 

ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʦʟʠʤʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ, 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʦʙʨʘʟʮʳ Cologna 

lunga razza 188 (ʀʪʘʣʠʷ) ʧʦ ʤʘʩʩʝ 1000 ʟʝʨʝʥ, ʘ ʪʘʢ 

ʞʝ ʦʙʨʘʟʮʳ ʠʟ ɹʦʣʛʘʨʠʠ ʂʘʣʦʷʥ ʠ Bononia ʧʦ ʩʦʚʦ-

ʢʫʧʥʦʩʪʠ ʧʨʠʟʥʘʢʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʣʦʩʘ. 
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EFFECT OF FUNGICIDES ON THE DEVELOPMENT  OF THE PATHOGEN OF LEAF  SPOT AND 

YIELD  OF SPRING BARLEY  

 

ɸʥʥʦʪʘʮʠʷ 

ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʬʫʥʛʠʮʠʜʦʚ ʥʘ ʨʘʟʚʠʪʠʝ ʚʦʟʙʫʜʠʪʝʣʷ ʩʝʪʯʘʪʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʣʠʩʪʴʝʚ (Drechslera 

teres (Sacc.) Shoemaker) ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʠ ʝʛʦ ʫʨʦʞʘʡʥʦʩʪʴ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦ-

ʚʠʷʭ, ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʠʥʬʝʢʮʠʦʥʥʦʤ ʬʦʥʝ. ʌʫʥʛʠʮʠʜʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʩʦʭʨʘʥʝʥʠʶ ʟʝʣʸʥʦʡ ʦʢʨʘʩʢʠ ʣʠ-

ʩʪʴʝʚ ʠ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʧʦʨʘʞʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʝʤ. ʆʧʪʠʤʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʧʨʝʧʘʨʘʪʦʚ ɸʤʠʩʪʘʨ ʵʢʩʪʨʘ ʠ ʌʦʣʠʢʫʨ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʟʝʣʸʥʦʡ ʦʢʨʘʩʢʠ ʣʠʩʪʴʝʚ ʚ ʵʪʠʭ ʚʘʨʠʘʥʪʘʭ 

ʦʧʳʪʘ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʠ ʩʦʩʪʘʚʠʣʘ 89 ï 95 %. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʚʦʟ-

ʙʫʜʠʪʝʣʷ ʩʝʪʯʘʪʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 82,4 ï 90,5 %. ʇʦ ʫʨʦʞʘʡʥʦʩʪʠ ʦʧʳʪʥʳʝ ʚʘʨʠ-

ʘʥʪʳ ʧʨʝʚʦʩʭʦʜʠʣʠ ʢʦʥʪʨʦʣʴ ʥʘ 0,38 ï 0,66 ʪ/ʛʘ (12,8 ï 22,2 %). ʅʘʠʙʦʣʴʰʠʡ (3,61 ï 3,63 ʪ/ʛʘ) ʫʨʦʞʘʡ 

ʟʝʨʥʘ ʧʦʣʫʯʝʥ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ ̫ ʯʤʝʥʷ ʬʫʥʛʠʮʠʜʦʚ ɸʤʠʩʪʘʨ ɻ ʢʩʪʨʘ ʠ ʌʦʣʠʢʫʨ. 

ɺ ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ (ɸʣʴʪʦ ʩʫʧʝʨ ʠ ʈʝʢʩ ʜʫʦ) ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʥʠʞʝ (3,35 ï 3,41 ʪ/ʛʘ). ɺʳʷʚ-

ʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʝʣʸʥʦʡ ʦʢʨʘʩʢʠ ʣʠʩʪʴʝʚ ʠ ʫʨʦʚʥ ̫ʧʦʨʘʞʝʥʠʷ ʨʘʩʪʝ-

ʥʠʡ ʷʯʤʝʥʷ ʚʦʟʙʫʜʠʪʝʣʝʤ ʩʝʪʯʘʪʦʡ ʧʷʪʥʠʩʪʦʩʪʠ. ʂʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʩʦʩʪʘʚʠʣʠ 0,905 ï 0,971.  

Abstract  
The influence of fungicides on the development of the pathogen of leaf spot (Drechslera teres (Sacc.) Shoe-

maker) of spring barley and its yield was studied. The experiments were carried out in the field, on a natural 

infectious background. Fungicides contributed to the preservation of the green color of the leaves and reduce the 

level of disease damage. Optimal results were obtained using the preparations Amistar extra and Folicur. Intensity 

of green coloring of leaves in these variants of experiment was higher, than in others and made 89 ï 95 %. The 

biological efficacy against the pathogen of leaf spot was at the level of 82,4 ï 90,5 %. In terms of yield, the 

experimental variants exceeded the control by 0,38 ï 0,66 t/h (12,8 ï 22,2 %). The largest (3,61 ï 3,63 t/h) grain 

yield was obtained by using fungicides Amistar extra and Folicur for processing barley plants. In other versions 

of the experiment (Alto super and Rex duo), this figure was lower (3,35 ï 3,41 t/h). The dependence of yield on the 

intensity of green leaf color and the level of damage to barley plants by the pathogen of leaf spot was revealed. 

The correlation coefficients were 0,905 ï 0,971.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʟʙʫʜʠʪʝʣʴ ʩʝʪʯʘʪʦʡ ʧʷʪʥʠʩʪʦʩʪʠ (Drechslera teres (Sacc.) Shoemaker), ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴ ʟʝʣʸʥʦʡ ʦʢʨʘʩʢʠ ʣʠʩʪʴʝʚ, ʷʨʦʚʦʡ ʷʯʤʝʥʴ, ʬʫʥʛʠʮʠʜʳ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʫʨʦʞʘʡ-

ʥʦʩʪʴ, ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ.  

Key words: pathogen of leaf spot (Drechslera teres (Sacc.) Shoemaker), the intensity of green leaf color, 

spring barley, fungicides, biological efficiency, yield, correlation coefficient. 

 

ʇʣʦʱʘʜʴ ʧʦʩʝʚʦʚ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʚ ʎʝʥ-

ʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʤ ʨʝʛʠʦʥʝ, ʚ ʪʦʤ ʯʠʩʣʝ ï ʊʘʤ-

ʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ ʧʦʩʣʝ ʦʟʠ-

ʤʦʡ ʧʰʝʥʠʮʳ. ɼʘʥʥʘʷ ʢʫʣʴʪʫʨʘ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘ-

ʯʝʥʠʝ ʚ ʧʠʱʝʚʦʤ ʨʘʮʠʦʥʝ ʯʝʣʦʚʝʢʘ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ʟʘʥʷʪʳ ʩʦʨʪʘʤʠ ʧʠʚʦ-

ʚʘʨʝʥʥʦʛʦ ʷʯʤʝʥʷ, ʪʘʢ ʢʘʢ ʠʭ ʟʝʨʥʦ ʤʦʞʝʪ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʨʫʧʳ ʠ ʬʫ-

ʨʘʞʘ, ʥʦ ʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʠʚʘ. ɺʦʟʜʝʣʳʚʘʝʤʳʝ ʩʦ-

ʚʨʝʤʝʥʥʳʝ ʩʦʨʪʘ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ. ʅʦ ʚ ʧʨʘʢʪʠʢʝ ʩʝʣʴ-

ʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʝ ʚʩʝʛʜʘ ʫʜʘʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʨʝʘ-

ʣʠʟʦʚʘʪʴ ɻ ʪʦʪ ʧʦʪʝʥʮʠʘʣ. ʅʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝ-

ʥʠʡ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʤʥʦʛʠʝ 

ʥʝʛʘʪʠʚʥʳʝ ʬʘʢʪʦʨʳ ʘʙʠʦʛʝʥʥʦʛʦ ʠ ʙʠʦʛʝʥʥʦʛʦ ʭʘ-

ʨʘʢʪʝʨʘ. ʇʝʨʚʳʝ ʩʚʷʟʘʥʳ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʧʦ-

ʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʤʠ, ʢʘʢ ʧʦʯ-

ʚʝʥʥʘʷ ʠ ʚʦʟʜʫʰʥʘʷ ʟʘʩʫʭʘ. ɺʪʦʨʳʝ ï ʩ ʧʦʨʘʞʝʥʠʝʤ 

ʨʘʩʪʝʥʠʡ ʚʨʝʜʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ. ʀʟ ʣʠʩʪʦʚʳʭ ʙʦ-

ʣʝʟʥʝʡ ʥʘ ʧʦʩʝʚʘʭ ʷʯʤʝʥʷ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʏʝʨʥʦʟʝ-

ʤʴʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚʦʟʙʫʜʠʪʝʣʠ ʪʝʤʥʦ-ʙʫʨʦʡ 

(Bipolaris sorokiniana (Sacc.) Shoemaker) ʠ ʩʝʪʯʘʪʦʡ 

(Drechslera teres (Sacc.) Shoemaker) ʧʷʪʥʠʩʪʦʩʪʝʡ 

ʣʠʩʪʴʝʚ. ʇʦʣʦʩʘʪʘʷ ʠʣʠ ʧʦʣʦʩʯʘʪʘʷ ʧʷʪʥʠʩʪʦʩʪʴ 

(Drechslera graminea (Rabenh.) Shoemaker) ʚʩʪʨʝʯʘ-

ʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ ï ʝʜʠʥʠʯʥʳʝ ʨʘʩʪʝʥʠʷ. ɼʘʥ-

ʥʳʡ ʚʦʟʙʫʜʠʪʝʣʴ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʨʝʜʦʥʦʩʥʳʤ. 

ʆʥ ʚʳʟʳʚʘʝʪ ʛʠʙʝʣʴ ʚʩʝʛʦ ʨʘʩʪʝʥʠʷ. ɺʦʟʙʫʜʠʪʝʣʴ 

ʨʠʥʭʦʩʧʦʨʠʦʟʘ (Rhynchosporium graminicola 
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Heinsen) ʠʤʝʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʦ ʚʣʘʞʥʳʝ ʛʦʜʳ. 

ʊʘʢʞʝ ʥʘ ʣʠʩʪʴʷʭ ʷʯʤʝʥʷ ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʚʦʟʙʫ-

ʜʠʪʝʣʠ ʩʝʧʪʦʨʠʦʟʘ (Septoria hordei Jacz. ʠ S. 

graminum Desm.). ʀʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʘʪʦʛʝ-

ʥʦʚ ʚ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʚʘʣʠʨʫʝʪ Drechslera 

teres. ʊʠʧʠʯʥʳʡ ʧʨʠʟʥʘʢ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ ʣʠ-

ʩʪʴʷʭ ï ʩʝʪʯʘʪʳʡ ʨʠʩʫʥʦʢ ʠʟ ʧʨʦʜʦʣʴʥʳʭ ʠ ʧʦʧʝ-

ʨʝʯʥʳʭ ʧʦʣʦʩʦʢ ʥʘ ʙʫʨʳʭ ʧʷʪʥʘʭ, ʦʢʨʫʞʝʥʥʳʭ ʞʝʣ-

ʪʳʤ ʦʙʦʜʢʦʤ [4, ʩ. 58-62]. ɺ ʪʝʯʝʥʠʠ ʚʝʛʝʪʘʮʠʠ ʥʘ 

ʧʷʪʥʘʭ ʦʙʨʘʟʫʝʪʩʷ ʥʘʣʝʪ ï ʢʦʥʠʜʠʘʣʴʥʦʝ ʩʧʦʨʦʥʦ-

ʰʝʥʠʝ ʛʨʠʙʘ. ʇʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʙʦʣʝʟʥʴ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ. ʉʠʣʴʥʳʡ ʫʨʦʚʝʥʴ ʝʝ 

ʨʘʟʚʠʪʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʩ ʬʘʟʳ ʥʘʣʠʚʘ ʟʝʨʥʘ. ʂʦʥʠ-

ʜʠʠ ʧʘʪʦʛʝʥʘ ʩʦʭʨʘʥʷʶʪʩʷ ʥʘ ʟʝʨʥʝ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʦʩʪʘʪʢʘʭ. ʅʘ ʧʝʨʝʟʠʤʦʚʘʚʰʠʭ ʦʩʪʘʪʢʘʭ ʨʘʩʪʝʥʠʡ 

ʛʨʠʙ ʬʦʨʤʠʨʫʝʪ ʧʩʝʚʜʦʪʝʮʠʠ ʩ ʩʫʤʢʘʤʠ ʠ ʩʫʤʢʦʩ-

ʧʦʨʘʤʠ. ʕʪʘ ʬʦʨʤʘ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ Pyrenophora 

teres Drechsler. ɺʝʩʥʦʡ ʩʫʤʢʦʩʧʦʨʳ ʟʘʨʘʞʘʶʪ ʤʦʣʦ-

ʜʳʝ ʨʘʩʪʝʥʠʷ ̫ ʯʤʝʥʷ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʨʘʟʚʠʪʠʷ ʚʦʟʙʫ-

ʜʠʪʝʣʝʡ ʙʦʣʝʟʥʝʡ ʥʘ ʧʦʩʝʚʘʭ ʢʫʣʴʪʫʨʳ ʧʨʠʤʝʥʷ-

ʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʬʫʥʛʠʮʠʜʳ. ʆʜʥʘʢʦ, ʠʭ ʙʠʦʣʦʛʠʯʝ-

ʩʢʘʷ ʠ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝʦʜʠʥʘʢʦʚʘ. 

ɼʣʷ ʚʳʷʩʥʝʥʠʷ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʥʘʤʠ ʙʳʣʠ ʟʘʣʦ-

ʞʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʦʧʳʪʳ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘ-

ʢʣʶʯʘʣʘʩʴ ʚ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘ-

ʨʘʪʦʚ ʥʘ ʨʘʟʚʠʪʠʝ ʚʦʟʙʫʜʠʪʝʣʷ ʩʝʪʯʘʪʦʡ ʧʷʪʥʠʩʪʦ-

ʩʪʠ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ 

ʨʘʩʪʝʥʠʷ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʩʦʨʪʘ ʏʘʢʠʥʩʢʠʡ 221. ʇʦ-

ʩʝʚ ʜʝʣʷʥʦʢ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩʝʣʝʢʮʠʦʥʥʦʡ ʩʝʷʣʢʦʡ 

ʉʂʉ-6-10. ʇʣʦʱʘʜʴ ʦʧʳʪʥʦʡ ʜʝʣʷʥʢʠ 10 ʤ2, ʧʦ-

ʚʪʦʨʥʦʩʪʴ ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ. ʆʙʨʘʙʦʪʢʘ ʧʨʝʧʘʨʘʪʘʤʠ 

ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʬʘʟʫ ʬʣʘʛ-ʣʠʩʪ. ɺ ʦʧʳʪʘʭ ʠʩʧʳʪʳʚʘ-

ʣʠʩʴ ʬʫʥʛʠʮʠʜʳ ɸʣʴʪʦ ʩʫʧʝʨ ʂʕ, ɸʤʠʩʪʘʨ ʵʢʩʪʨʘ 

ʂʉ, ʈʝʢʩ ʜʫʦ ʂʉ ʠ ʌʦʣʠʢʫʨ ʂʕ ʚ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ 

ʥʦʨʤʘʭ ʨʘʩʭʦʜʘ. ʋʯʝʪ ʧʦʨʘʞʝʥʠʷ ʨʘʩʪʝʥʠʡ ʷʯʤʝʥʷ 

ʩʝʪʯʘʪʦʡ ʧʷʪʥʠʩʪʦʩʪʴʶ ʠ ʝʛʦ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʦʚʦ-

ʜʠʣʠ ʩʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ [1, ʩ. 68-

71; 2, 207 ʩ.; 3, 415 ʩ.; 5, 140 ʩ.]. ʂʨʦʤʝ ʵʪʠʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ, ʚʠʟʫʘʣʴʥʦ ʦʧʨʝʜʝʣʷʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʝʣʸ-

ʥʦʡ ʦʢʨʘʩʢʠ ʣʠʩʪʴʝʚ (ʟʝʣʸʥʦʩʪʴ ʣʠʩʪʴʝʚ) ʚ ʬʘʟʫ ʤʦ-

ʣʦʯʥʦ-ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʟʝʨʥʘ. ɺ ʧʦʣʝʚʳʭ ʫʩʣʦ-

ʚʠʷʭ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʫʯʠʪʳʚʘʣʠ ʚʠʟʫʘʣʴʥʦ, 

ʩʦʛʣʘʩʥʦ ʫʩʣʦʚʥʦʡ ʰʢʘʣʳ: ʠʥʪʝʥʩʠʚʥʦ-ʟʝʣʸʥʳʡ 

ʮʚʝʪ ʣʠʩʪʘ ï 100 %, ʟʝʣʸʥʳʡ ï 80 %, ʩʚʝʪʣʦ-ʟʝʣʸʥʳʡ 

ï 60 %, ʞʝʣʪʦʚʘʪʦ-ʟʝʣʸʥʳʡ ï 40 %, ʞʸʣʪʦ-ʟʝʣʸʥʳʡ 

ï 20 % ʠ ʞʸʣʪʳʡ ï 0 %. ɼʣʷ ʫʙʦʨʢʠ ʦʧʳʪʥʳʭ ʜʝʣʷ-

ʥʦʢ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʘʣʦʛʘʙʘʨʠʪʥʳʡ ʢʦʤʙʘʡʥ 

çHege-125è.  

ʇʨʦʚʝʜʝʥʥʳʝ ʚ 2015 ï 2016 ʛʛ. ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦ ʫʨʦʚʥʶ ʟʝʣʸʥʦʡ ʦʢʨʘʩʢʠ ʣʠʩʪʴʝʚ 

ʚʘʨʠʘʥʪʳ ʦʧʳʪʘ ʠ ʢʦʥʪʨʦʣʴ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘ-

ʣʠʩʴ (ʪʘʙʣʠʮʘ 1). ʅʘʠʙʦʣʴʰʝʛʦ (95 %) ʟʥʘʯʝʥʠʷ 

ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʠʛ ʪʘʤ, ʛʜʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʨʘʩ-

ʪʝʥʠʡ ʷʯʤʝʥʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʬʫʥʛʠʮʠʜ ɸʤʠʩʪʘʨ 

ʵʢʩʪʨʘ. ɹʣʠʟʢʠʤ ʢ ʥʝʤʫ ʙʳʣ ʧʨʝʧʘʨʘʪ ʌʦʣʠʢʫʨ (89 

%). ɺ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ, ʛʜʝ ʧʨʠʤʝʥʷʣʠʩʴ ʬʫʥʛʠ-

ʮʠʜʳ ʈʝʢʩ ʜʫʦ ʠ ɸʣʴʪʦ ʩʫʧʝʨ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʝʣʸ-

ʥʦʡ ʦʢʨʘʩʢʠ ʣʠʩʪʴʝʚ ʩʦʩʪʘʚʠʣʘ 81 %. ɺ ʢʦʥʪʨʦʣʝ 

ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ (38%) ʠʟ-ʟʘ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʫʩʳʭʘʥʠʷ ʣʠʩʪʴʝʚ. ɹʠʦʣʦʛʠʯʝ-

ʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʳʪʳʚʘʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ 

ʦʪʥʦʰʝʥʠʠ ʚʦʟʙʫʜʠʪʝʣʷ ʩʝʪʯʘʪʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʷʯ-

ʤʝʥʷ ʪʦʞʝ ʜʦʩʪʠʛʣʘ ʥʘʠʙʦʣʴʰʝʛʦ (90,5 %) ʟʥʘʯʝʥʠʷ 

ʚ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ, ʛʜʝ ʧʨʠʤʝʥʷʣʩʷ ʧʨʝʧʘʨʘʪ ɸʤʠ-

ʩʪʘʨ ɻ ʢʩʪʨʘ. ʋ ʦʩʪʘʣʴʥʳʭ ʬʫʥʛʠʮʠʜʦʚ ʜʘʥʥʳʡ ʧʦʢʘ-

ʟʘʪʝʣʴ ʥʘʭʦʜʠʣʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʠ 

ʩʦʩʪʘʚʠʣ 81,8 ï 84,4 %.  

ʊʘʙʣʠʮʘ 1 

ɺʣʠʷʥʠʝ ʬʫʥʛʠʮʠʜʦʚ ʥʘ ʟʝʣʸʥʦʩʪʴ ʣʠʩʪʴʝʚ ʠ ʧʦʨʘʞʝʥʠʝ ʨʘʩʪʝʥʠʡ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ  

ʩʝʪʯʘʪʦʡ ʧʷʪʥʠʩʪʦʩʪʴʶ  

ɺʘʨʠʘʥʪ ɿʝʣʸʥʦʩʪʴ ʣʠʩʪʴʝʚ, % 
ʇʦʨʘʞʝʥʠʝ ʩʝʪʯʘʪʦʡ 

ʧʷʪʥʠʩʪʦʩʪʴʶ, % 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ, % 

ɸʤʠʩʪʘʨ ʵʢʩʪʨʘ ʂʉ, 0,6 ʣ/ʛʘ 95 1,4 90,5 

ʌʦʣʠʢʫʨ ʂʕ,1 ʣ/ʛʘ 89 2,6 82,4 

ʈʝʢʩ ʜʫʦ ʂʉ, 0,5 ʣ/ʛʘ 81 2,7 81,8 

ɸʣʴʪʦ ʩʫʧʝʨ ʂʕ, 0,5 ʣ/ʛʘ 81 2,3 84,4 

ʂʦʥʪʨʦʣʴ  38 14,8 - 

 
ʉʦʭʨʘʥʝʥʠʝ ʣʠʩʪʴʝʚ ʚ ʟʝʣʸʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ 

ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʧʦʨʘʞʝʥʠʷ ʨʘʩʪʝʥʠʡ ʷʨʦʚʦʛʦ ʷʯ-
ʤʝʥʷ ʚʦʟʙʫʜʠʪʝʣʝʤ ʩʝʪʯʘʪʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʦʢʘʟʘʣʦ 
ʧʦʟʠʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʝʩ ʟʝʨʥʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 
ʢʫʣʴʪʫʨʳ (ʪʘʙʣʠʮʘ 2). ʄʘʩʩʘ 1000 ʟʝʨʝʥ ʚ ʚʘʨʠʘʥʪʘʭ 
ʦʧʳʪʘ ʧʨʝʚʳʰʘʣʘ ʢʦʥʪʨʦʣʴ ʥʘ 2,0 ï 2,8 ʛ (4,6 ï 6,4 
%). ʅʘʠʙʦʣʴʰʠʭ (46,2 ʠ 46,5 ʛ) ʟʥʘʯʝʥʠʡ ʵʪʦʪ ʧʦʢʘ-
ʟʘʪʝʣʴ ʜʦʩʪʠʛ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 
ʨʘʩʪʝʥʠʡ ʧʨʝʧʘʨʘʪʦʚ ɸʤʠʩʪʘʨ ʵʢʩʪʨʘ ʠ ʌʦʣʠʢʫʨ. 
ɺʝʣʠʯʠʥʘ ʩʦʭʨʘʥʝʥʥʦʛʦ ʫʨʦʞʘʷ ʚ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ 
ʩʦʩʪʘʚʠʣʘ 0,38 ï 0,66 ʪ/ʛʘ (12,2 ï 22,2 %) ʠ ʜʦʩʪʦ-
ʚʝʨʥʦ ʧʨʝʚʦʩʭʦʜʠʣʘ ʢʦʥʪʨʦʣʴ. ʇʨʠʤʝʥʝʥʠʝ ʬʫʥʛʠ-
ʮʠʜʦʚ ɸʤʠʩʪʘʨ ʵʢʩʪʨʘ ʠ ʌʦʣʠʢʫʨ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫ-
ʯʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ɺ ʵʪʠʭ ʚʘʨʠʘʥʪʘʭ 
ʦʧʳʪʘ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʥʘʠʙʦʣʴʰʘʷ (3,63 ʠ 3,61 ʪ/ʛʘ) 
ʫʨʦʞʘʡʥʦʩʪʴ ʷʯʤʝʥʷ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ ʦʙʨʘ-
ʙʦʪʢʠ ʨʘʩʪʝʥʠʡ ʧʨʝʧʘʨʘʪʦʚ ʈʝʢʩ ʜʫʦ ʠ ɸʣʴʪʦ ʩʫʧʝʨ 
ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ (3,35 ï 3,41 

ʪ/ʛʘ). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʫʨʦʞʘʡʥʦʩʪʠ 
ʦʢʘʟʘʣʘʩʴ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʫʨʦʚʥʝʤ ʟʝʣʸʥʦʡ ʦʢʨʘʩʢʠ 
ʣʠʩʪʴʝʚ ʠ ʧʦʨʘʞʝʥʠʝʤ ʨʘʩʪʝʥʠʡ ʷʯʤʝʥʷ ʚʦʟʙʫʜʠʪʝ-
ʣʝʤ ʩʝʪʯʘʪʦʡ ʧʷʪʥʠʩʪʦʩʪʠ. ʂʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷ-
ʮʠʠ, ʦʪʨʘʞʘʶʱʠʝ ʜʘʥʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʙʳʣʠ ʜʦʩʪʘ-
ʪʦʯʥʦ ʚʳʩʦʢʠʤʠ ʠ ʩʦʩʪʘʚʠʣʠ (+ 0,971) ʠ (ï 0,905), 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʥʘʙʣʶʜʘʣʘʩʴ ʧʨʷ-
ʤʘʷ ʩʚʷʟʴ ï ʚʳʰʝ ʫʨʦʚʝʥʴ ʟʝʣʸʥʦʩʪʠ ʠ ʚʳʰʝ ʫʨʦ-
ʞʘʡʥʦʩʪʴ. ɿʥʘʢ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ çʧʣʶʩè. 
ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ï ʦʙʨʘʪʥʘʷ: ʥʠʞʝ ʧʦʨʘʞʝʥʠʝ ʟʘ-
ʙʦʣʝʚʘʥʠʝʤ ʠ ʚʳʰʝ ʫʨʦʞʘʡʥʦʩʪʴ. ɿʜʝʩʴ ʢʦʵʬʬʠʮʠ-
ʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʩʦ ʟʥʘʢʦʤ çʤʠʥʫʩè. ɸʥʘʣʦʛʠʯʥʘʷ 
ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʣʘʩʴ ʠ ʚ ʦʪʥʦʰʝʥʠʠ ʤʘʩʩʳ 1000 ʟʝ-
ʨʝʥ. ʂʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ, ʦʪʨʘʞʘʶʱʠʝ ʟʘ-
ʚʠʩʠʤʦʩʪʴ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 
ʦʢʨʘʩʢʠ ʣʠʩʪʴʝʚ ʠ ʧʦʨʘʞʝʥʠʝʤ ʨʘʩʪʝʥʠʡ ʷʨʦʚʦʛʦ 
ʷʯʤʝʥʷ ʚʦʟʙʫʜʠʪʝʣʝʤ ʩʝʪʯʘʪʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʩʦʩʪʘ-
ʚʠʣʠ (+ 0,981) ʠ (ï 0,957), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
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ʊʘʙʣʠʮʘ 2 

ɺʣʠʷʥʠʝ ʬʫʥʛʠʮʠʜʦʚ ʥʘ ʤʘʩʩʫ 1000 ʟʝʨʝʥ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ 

ɺʘʨʠʘʥʪ ʄʘʩʘ 1000 ʟʝʨʝʥ, ʛ ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ 
ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ 

ʪ/ʛʘ % 

ɸʤʠʩʪʘʨ ʵʢʩʪʨʘ ʂʉ, 0,6 ʣ/ʛʘ 46,2 3,63 0,66 22,2 

ʌʦʣʠʢʫʨ ʂʕ,1 ʣ/ʛʘ 46,5 3,61 0,64 21,5 

ʈʝʢʩ ʜʫʦ ʂʉ, 0,5 ʣ/ʛʘ 45,8 3,41 0,44 14,8 

ɸʣʴʪʦ ʩʫʧʝʨ ʂʕ, 0,5 ʣ/ʛʘ 45,7 3,35 0,38 12,8 

ʂʦʥʪʨʦʣʴ  43,7 2,97 - - 

ʅʉʈ05 - 0,27 - - 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʳʪʘʥʠʷ ʬʫʥʛʠʮʠʜʦʚ ʧʦʟʚʦ-

ʣʠʣʠ ʚʳʷʚʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʤʘʩʩʳ 

1000 ʟʝʨʝʥ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʝʣʸʥʦʡ ʦʢʨʘʩʢʠ ʣʠ-

ʩʪʴʝʚ ʠ ʫʨʦʚʥʷ ʧʦʨʘʞʝʥʠʷ ʨʘʩʪʝʥʠʡ ʧʘʪʦʛʝʥʦʤ. 

ʅʘʠʙʦʣʴʰʘʷ (0,64 ï 0,66 ʪ/ʛʘ) ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦ-

ʩʪʠ ʚ ʦʧʳʪʝ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʫʥ-

ʛʠʮʠʜʦʚ ɸʤʠʩʪʘʨ ʵʢʩʪʨʘ ʠ ʌʦʣʠʢʫʨ. ɼʘʥʥʳʝ ʩʨʝʜ-

ʩʪʚʘ ʧʦʟʚʦʣʠʣʠ ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʦʭʨʘʥʠʪʴ 

ʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʣʠʩʪʴʝʚ ʠ ʩʥʠ-

ʟʠʪʴ ʧʦʨʘʞʝʥʠʝ ʨʘʩʪʝʥʠʡ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʚʦʟʙʫʜʠ-

ʪʝʣʝʤ ʩʝʪʯʘʪʦʡ ʧʷʪʥʠʩʪʦʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ.  
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WHEAT  SMUT BUNT AND WAYS TO CONTROL  THE DEVELOPMENT  OF THE PATHOGEN 

 

ɸʥʥʦʪʘʮʠʷ 

ʇʨʝʜʩʪʘʚʣʝʥ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʩʧʦʩʦʙʦʚ ʜʣʷ ʢʦʥʪʨʦʣʷ ʨʘʟʚʠʪʠʷ ʚʦʟʙʫʜʠʪʝʣʷ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʠ ʥʘ ʧʦʩʝ-

ʚʘʭ ʧʰʝʥʠʮʳ. ʈʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜ ʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ 

ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʧʰʝʥʠʮʳ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʫʥʛʠʮʠʜʦʚ. 

Abstract 

A brief overview of methods for controlling the development of the pathogen of smut bunt on wheat crops is 

presented. The method of chemical plant protection, the use of biological agents and physical factors are consid-

ered. It is shown that the use of fungicides is the most optimal for the treatment of wheat seeds. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʰʝʥʠʮʘ, ʪʚʝʨʜʘʷ ʛʦʣʦʚʥʷ, ʢʦʥʪʨʦʣʴ ʨʘʟʚʠʪʠʷ, ʬʫʥʛʠʮʠʜʳ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʜ-

ʩʪʚʘ, ʬʠʟʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ.  

Key words: wheat, smut bunt, development control, fungicides, biological agents, physical factors. 
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ɺʦʟʙʫʜʠʪʝʣʠ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʠ ʠʤʝʶʪ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʧʦʩʝʚʘʭ ʧʰʝʥʠʮʳ. ʆʥʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʚʠʜʘʤʠ Tilletia caries (DC.) Tul. ʠ Tilletia 

laevis Kuehn. ʇʝʨʚʳʡ ʠʟ ʥʠʭ ʙʦʣʝʝ ʚʩʝʛʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥ ʚ ʫʤʝʨʝʥʥʦʤ ʢʣʠʤʘʪʝ ʩʨʝʜʥʝʡ ʧʦʣʦʩʳ ʈʦʩ-

ʩʠʠ, ʚʪʦʨʦʡ ï ʚ ʶʞʥʳʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ. ʆʙʘ ʚʦʟ-

ʙʫʜʠʪʝʣʷ ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʡ ʞʠʟʥʝʥ-

ʥʳʡ ʮʠʢʣ ʠ ʦʪʣʠʯʘʶʪʩʷ ʤʦʨʬʦʣʦʛʠʝʡ ʪʝʣʠʦʩʧʦʨ. ʋ 

ʚʠʜʘ Tilletia caries ʦʥʠ ʩʝʪʯʘʪʳʝ, T. laevis ï ʛʣʘʜʢʠʝ. 

ʅʦ ɻ ʪʠ ʨʘʟʣʠʯʠʷ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʪʦʣʴʢʦ ʧʦʜ ʤʠʢʨʦ-

ʩʢʦʧʦʤ. ɺ ʫʩʣʦʚʠʷʭ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʧʦʩʝʚʘʭ 

ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʝ ʠʤʝʝʪ ʚʦʟʙʫʜʠʪʝʣʴ ʧʳʣʴʥʦʡ ʛʦʣʦʚʥʠ, ʥʘ ʦʟʠ-

ʤʦʡ ʧʰʝʥʠʮʝ ï ʪʚʝʨʜʦʡ (Tilletia caries). ɿʘʨʘʟʥʦʝ 

ʥʘʯʘʣʦ ʛʨʠʙʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʩʝʤʝʥʘʭ. 

ɺ ʧʝʨʠʦʜ ʟʘʩʫʭʠ ʪʝʣʠʦʩʧʦʨʳ ʧʘʪʦʛʝʥʘ ʥʝʢʦʪʦʨʦʝ 

ʚʨʝʤʷ ʤʦʛʫʪ ʩʦʭʨʘʥʷʪʴ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʚ ʧʦʯʚʝ. 

ʇʦʩʣʝ ʧʦʩʝʚʘ ʟʘʨʘʞʝʥʥʳʭ ʛʦʣʦʚʥʝʡ ʩʝʤʷʥ, ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ ʩ ʠʭ ʧʨʦʨʘʩʪʘʥʠʝʤ, ʥʘʯʠʥʘʝʪʩʷ ʠ ʧʨʦʨʘʩ-

ʪʘʥʠʝ ʪʝʣʠʦʩʧʦʨ. ʇʨʠ ɻ ʪʦʤ ʬʦʨʤʠʨʫʶʪʩʷ ʙʘʟʠʜʠʠ ʩ 

ʙʘʟʠʜʠʦʩʧʦʨʘʤʠ. ʇʦʩʣʝʜʥʠʝ ʩʣʠʚʘʶʪʩʷ (ʢʦʧʫʣʷ-

ʮʠʷ) ʠ ʦʙʨʘʟʫʶʪ ʠʥʬʝʢʮʠʦʥʥʳʝ ʛʠʬʳ, ʢʦʪʦʨʳʝ ʧʨʦ-

ʥʠʢʘʶʪ ʚ ʨʦʩʪʦʢ ʧʰʝʥʠʮʳ. ʄʠʮʝʣʠʡ ʜʦʩʪʠʛʘʝʪ ʢʦ-

ʥʫʩʘ ʥʘʨʘʩʪʘʥʠʷ ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʥʠʤ. ɼʘʣʝʝ 

ʦʥ ʧʨʦʥʠʢʘʝʪ ʚ ʬʦʨʤʠʨʫʶʱʫʶʩʷ ʟʘʚʷʟʴ ʮʚʝʪʢʘ ʠ 

ʠʥʬʠʮʠʨʫʝʪ ʪʢʘʥʠ ʦʢʦʣʦʧʣʦʜʥʠʢʘ [12, ʩ. 6-8]. ʈʘʟ-

ʚʠʪʠʝ ʚʦʟʙʫʜʠʪʝʣʷ ʧʨʦʠʩʭʦʜʠʪ ʚʤʝʩʪʝ ʩ ʨʘʩʪʝʥʠʝʤ 

ʠ ʢ ʥʘʯʘʣʫ ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ ʟʝʨʥʘ ʧʦʣʥʦʩʪʴʶ ʠʣʠ 

ʯʘʩʪʠʯʥʦ ʧʦʨʘʞʘʝʪ ʮʚʝʪʢʠ ʚ ʢʦʣʦʩʝ. ʇʨʠ ʥʘʜʘʚʣʠ-

ʚʘʥʠʠ ʥʘ ʪʘʢʦʡ ʢʦʣʦʩ ʠʟ ʥʝʛʦ ʚʳʜʝʣʷʝʪʩʷ ʩʝʨʘʷ ʞʠʜ-

ʢʦʩʪʴ, ʠʤʝʶʱʘʷ ʥʝʧʨʠʷʪʥʳʡ ʩʝʣʝʜʦʯʥʳʡ ʟʘʧʘʭ. ʂ 

ʥʘʩʪʫʧʣʝʥʠʶ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ ʟʝʨʥʘ ʤʠʮʝʣʠʡ 

ʛʨʠʙʘ ʦʙʨʘʟʫʝʪ ʤʘʩʩʫ ʯʝʨʥʳʭ ʪʝʣʠʦʩʧʦʨ, ʦʢʨʫʞʝʥ-

ʥʳʭ ʪʦʥʢʦʡ ʦʙʣʦʯʢʦʡ ï ʛʦʣʦʚʥʝʚʳʡ ʤʝʰʦʯʝʢ. ʇʨʠ 

ʦʙʤʦʣʦʪʝ ʦʥ ʣʝʛʢʦ ʨʘʟʨʫʰʘʝʪʩʷ ʠ ʪʝʣʠʦʩʧʦʨʳ ʟʘʨʘ-

ʞʘʶʪ ʟʜʦʨʦʚʳʝ ʩʝʤʝʥʘ ʧʰʝʥʠʮʳ. ʆʧʘʩʥʦʩʪʴ ʟʘʙʦ-

ʣʝʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʦʥʪʘʤʠʥʘʮʠʠ ʟʝʨʥʘ ʩʧʦ-

ʨʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʪʦʢʩʠʯʥʳʡ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʪʝʧ-

ʣʦʢʨʦʚʥʳʭ ʞʠʚʦʪʥʳʭ ʘʣʢʘʣʦʠʜ ʪʨʠʤʝʪʠʣʘʤʠʥ. 

ʉʠʣʴʥʦ ʟʘʨʘʞʝʥʥʳʝ ʛʦʣʦʚʥʝʡ ʧʘʨʪʠʠ ʟʝʨʥʘ ʥʝʣʴʟʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʧʠʱʝʚʳʝ ʠ ʬʫʨʘʞʥʳʝ ʮʝʣʠ.  

ɼʣʷ ʦʟʜʦʨʦʚʣʝʥʠʷ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʰʝ-

ʥʠʮʳ ʝʛʦ ʦʙʨʘʙʘʪʳʚʘʶʪ ʬʫʥʛʠʮʠʜʘʤʠ-ʧʨʦʪʨʘʚʠʪʝ-

ʣʷʤʠ ʩʝʤʷʥ. ʀʭ ʠʩʧʳʪʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʠʩʢʫʩʩʪʚʝʥ-

ʥʦʛʦ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʬʦʥʘ ʚ ʮʝʣʦʤ ʧʦʢʘʟʘʣʠ ʧʦʟʠ-

ʪʠʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ (100 

%) ʠʟ ʥʠʭ ʙʳʣʠ ɼʠʚʠʜʝʥʜ ʩʪʘʨ, ʀʥʰʫʨ ʇʝʨʬʦʨʤ, 

ʂʠʥʪʦ ʜʫʦ, ʄʘʢʩʠʤ ʩʪʘʨ, ʉʠʩʪʠʚʘ, ʉʫʤʠ 8 ʠ ʊʨʠʘʢ-

ʪʠʚ. ʇʨʠʤʝʥʝʥʠʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠ-

ʘʣʘ ʧʰʝʥʠʮʳ ʙʘʢʦʚʳʭ ʢʦʤʧʦʟʠʮʠʡ ʧʨʝʧʘʨʘʪʦʚ 

ʪʘʢʞʝ ʠʟʙʘʚʣʷʣʦ ʨʘʩʪʝʥʠʷ ʦʪ ʚʦʟʙʫʜʠʪʝʣʷ ʪʚʝʨʜʦʡ 

ʛʦʣʦʚʥʠ [5, ʩ. 12-14; 6, ʩ. 60-61; 7, ʩ.14-15].  

ʂʨʦʤʝ ʬʫʥʛʠʮʠʜʦʚ, ʜʣʷ ʢʦʥʪʨʦʣʷ ʨʘʟʚʠʪʠʷ ʧʘ-

ʪʦʛʝʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʞʝ ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ. ɿʘ ʨʫ-

ʙʝʞʦʤ ɻ ʪʦ ʩʨʝʜʩʪʚʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʙʠʦʣʦʛʠʟʠʨʦʚʘʥ-

ʥʳʭ ʩʠʩʪʝʤʘʭ ʟʝʤʣʝʜʝʣʠʷ. ʀʩʧʳʪʘʥʠʷ, ʧʨʦʚʝʜʝʥ-

ʥʳʝ ʚ ʫʩʣʦʚʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʬʝʢʮʠʦʥʥʦʛʦ 

ʬʦʥʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʟʘʨʘʞʝʥʥʳʭ ʛʦʣʦʚ-

ʥʝʡ ʩʝʤʷʥ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʦʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʦʣ-

ʥʦʤʫ ʦʟʜʦʨʦʚʣʝʥʠʶ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ 100 %) ʨʘʩʪʝ-

ʥʠʡ ʧʰʝʥʠʮʳ ʧʨʠ ʠʥʬʝʢʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʝ 10 ï 13 

ʪʳʩ. ʩʧʦʨ ʥʘ ʟʝʨʥʦʚʢʫ (0,1 ï 0,15 ʛ ʩʧʦʨ ʥʘ 100 ʛ ʩʝ-

ʤʷʥ). ʅʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʥʘʛʨʫʟʢʠ ʜʦ 207 ï 211 ʪʳʩ. 

ʩʧʦʨ (2 ʛ ʩʧʦʨ ʥʘ 100 ʛ ʩʝʤʷʥ) ɻ ʪʦʛʦ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ. 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ 

ʧʨʠʝʤʘ ʩʦʩʪʘʚʠʣʘ 50 ï 60 %.  

ʅʘʯʠʥʘʷ ʩ 70-ʭ ʛʦʜʦʚ ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ ʧʨʝʜʧʨʠ-

ʥʠʤʘʣʠʩʴ ʧʦʧʳʪʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢ-

ʪʦʨʦʚ ʜʣʷ ʙʦʨʴʙʳ ʩ ʛʦʣʦʚʥʝʚʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ɼʣʷ ʫʥʠʯʪʦʞʝʥʠʷ ʪʝʣʠʦʩʧʦʨ 

ʚʦʟʙʫʜʠʪʝʣʷ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʠ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʩʝʤʷʥ, ʧʨʠʤʝʥʷʣʠʩʴ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʝ 

(ɺʏ) ʠ ʩʚʝʨʭʚʳʩʦʢʦʯʘʩʪʦʪʥʦʝ (ʉɺʏ) ʠʟʣʫʯʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʢʦʨʦʥʥʦʛʦ ʨʘʟʨʷʜʘ 

(ʕʇʂʈ). ʇʝʨʚʳʝ ʜʚʘ ʬʘʢʪʦʨʘ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ 

ʩʧʦʨʳ ʛʦʣʦʚʥʠ ʧʫʪʝʤ ʧʦʛʣʦʱʝʥʠʷ ʠʤʠ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʦʡ ʵʥʝʨʛʠʠ ʠ ʪʝʧʣʦʚʦʛʦ ʥʘʛʨʝʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʵʪʦʛʦ ʩʧʦʨʳ ʪʝʨʷʣʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ. ʅʦ ʚʤʝʩʪʝ ʩ 

ʥʠʤʠ ʩʝʤʝʥʘ ʧʰʝʥʠʮʳ ʪʦʞʝ ʧʦʜʚʝʨʛʘʣʠʩʴ ʜʝʡ-

ʩʪʚʠʶ ʵʪʠʭ ʞʝ ʬʘʢʪʦʨʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʦʛʣʠ 

ʫʪʨʘʪʠʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʨʦʨʘʩʪʘʥʠʶ. ʇʦ ʵʪʦʡ ʧʨʠ-

ʯʠʥʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʝʣʴʟʷ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʙʦʣʴʰʠʝ ʤʦʱʥʦʩʪʠ ʠ ʜʣʠʪʝʣʴʥʳʝ ʵʢʩ-

ʧʦʟʠʮʠʠ ɺʏ ʠ ʉɺʏ-ʠʟʣʫʯʝʥʠʡ. ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴ-

ʩʪʚʦ ʩʪʘʚʠʪ ʦʛʨʘʥʠʯʝʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ 

ʬʘʢʪʦʨʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʫʩʣʦʚʠʠ ʩʦʭʨʘʥʝ-

ʥʠʷ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ, ʧʦʣʥʦʛʦ ʫʥʠʯʪʦʞʝʥʠʷ ʩʧʦʨ 

ʛʦʣʦʚʥʠ ʚ ʪʘʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʝ ʦʪʤʝʯʝʥʦ [3, ʩ. 

262-269; 17, ʩ. 106-108; 18, ʩ. 59-60].  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʕʇʂʈ ʦʩʥʦʚʘʥʦ ʥʘ ʷʚʣʝʥʠʠ 

ʵʣʝʢʪʨʦʩʪʨʠʢʮʠʠ ï ʜʝʬʦʨʤʘʮʠʠ ʦʙʦʣʦʯʝʢ ʪʝ-

ʣʠʦʩʧʦʨ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʠʣʴʥʦʛʦ ʵʣʝʢʪʨʠʯʝ-

ʩʢʦʛʦ ʧʦʣʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʩʧʦʨʳ ʨʘʟ-

ʨʫʰʘʶʪʩʷ, ʘ ʠʭ ʩʦʜʝʨʞʠʤʦʝ ʦʢʠʩʣʷʝʪʩʷ ʦʙʨʘʟʫʶ-

ʱʠʤʩʷ ʧʨʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʨʘʟʨʷʜʘʭ ʦʟʦʥʦʤ. 

ʗʜʦʚʠʪʳʡ ʘʣʢʘʣʦʠʜ ï ʪʨʠʤʝʪʠʣʘʤʠʥ, ʩʦʜʝʨʞʘ-

ʱʠʡʩʷ ʚ ʩʧʦʨʘʭ ï ʠʥʘʢʪʠʚʠʨʫʝʪʩʷ. ɿʘʩʧʦʨʸʥʥʦʝ ʛʦ-

ʣʦʚʥʝʡ ʟʝʨʥʦ ʧʰʝʥʠʮʳ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʕʇʂʈ ʩʪʘʥʦʚʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʤ ï 

ʵʢʩʧʝʨʠʤʝʥʪʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʥʘ ʞʠʚʦʪʥʳʭ ʧʦʢʘ-

ʟʘʣʠ, ʯʪʦ ʠʭ ʦʪʨʘʚʣʝʥʠʷ ʪʨʠʤʝʪʠʣʘʤʠʥʦʤ ʥʝ ʧʨʦʠʩ-

ʭʦʜʠʣʦ [10, 28 ʩ.]. ʕʪʦ ʚʳʛʦʜʥʦ ʦʪʣʠʯʘʝʪ ɻ ʣʝʢʪʨʠʯʝ-

ʩʢʦʝ ʧʦʣʝ ʢʦʨʦʥʥʦʛʦ ʨʘʟʨʷʜʘ ʦʪ ʜʨʫʛʠʭ ʬʠʟʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ï ʪʝʧʣʦʚʦʡ ʥʘʛʨʝʚ ʟʘ ʩʯʝʪ ɺʏ ʠ ʉɺʏ-

ʠʟʣʫʯʝʥʠʡ ʥʝ ʜʝʘʢʪʠʚʠʨʫʝʪ ʪʨʠʤʝʪʠʣʘʤʠʥ. ʆʜʥʘʢʦ, 

ʕʇʂʈ ʪʦʞʝ ʠʤʝʝʪ ʩʚʦʠ ʥʝʜʦʩʪʘʪʢʠ. ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ 

ʚʳʰʝ, ʜʣʷ ʧʦʣʥʦʛʦ ʫʥʠʯʪʦʞʝʥʠʷ ʩʧʦʨ ʛʦʣʦʚʥʠ ʪʨʝ-

ʙʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʘʷ (40 ʩʝʢʫʥʜ ʠ ʙʦʣʝʝ) 

ʵʢʩʧʦʟʠʮʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʙʲʝʤʦʚ ʟʝʨʥʘ ʟʘʥʠʤʘʝʪ ʙʦʣʴʰʦʡ ʧʝ-

ʨʠʦʜ ʚʨʝʤʝʥʠ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʧʨʦʰʣʦʤ ʫʩʪʘ-

ʥʦʚʢʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʪʠʧʘ ʧʦʢʘ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʫʶ ʵʢʩʧʦʟʠʮʠʶ (3-6 ʩʝʢʫʥʜ). 

ɺʪʦʨʦʝ ʥʝʤʘʣʦʚʘʞʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ï ʧʨʠʤʝʥʝ-

ʥʠʝ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʨʦʥʥʦʛʦ 

ʨʘʟʨʷʜʘ. ʕʪʦ ʪʨʝʙʫʝʪ ʩʦʟʜʘʥʠʷ ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʡ 

ʪʨʫʜʘ ʠ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ 

ʧʝʨʩʦʥʘʣʘ.  

ɺ ʮʝʣʦʤ, ʦʧʳʪʥʳʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳ-

ʪʘʥʠʷ ʫʩʪʘʥʦʚʦʢ ɺʏ, ʉɺʏ-ʠʟʣʫʯʝʥʠʡ ʠ ʕʇʂʈ ʧʦʢʘ-

ʟʘʣʠ ʧʦʟʠʪʠʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ɿʘ ʩʯʝʪ ʩʪʠʤʫʣʷʮʠʠ 

ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʣʠʩʴ ʧʦ-

ʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ, ʢʫʩʪʠʩʪʦʩʪʴ, ʯʠʩʣʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ 

ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʥʘʙʣʶʜʘʣʦʩʴ 

ʩʥʠʞʝʥʠʝ ʧʦʨʘʞʝʥʠʝ ʨʘʩʪʝʥʠʡ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʙʦ-

ʣʝʟʥʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʝʡ [1, ʩ. 134; 2, 
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ʩ. 265-269; 4, ʩ. 45; 8, ʩ. 66-70; 9, ʩ. 136-141; 13, ʩ. 

15-17; 14, 60 ʩ.; 15, ʩ. 44-50; 16, ʩ. 34-38]. ʅʦ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʩʪʘʥʦʚʦʢ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʪʠʧʘ 

ʧʦʣʥʦʛʦ ʦʟʜʦʨʦʚʣʝʥʠʷ ʨʘʩʪʝʥʠʡ ʦʪ ʵʪʦʛʦ ʧʘʪʦʛʝʥʘ 

ʧʦʢʘ ʥʝ ʜʦʩʪʠʛʥʫʪʦ. ʉʫʱʝʩʪʚʫʝʪ ʧʝʨʩʧʝʢʪʠʚʘ ʩʦʟʜʘ-

ʥʠʷ ʧʦʜʦʙʥʳʭ ʫʩʪʘʥʦʚʦʢ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʨʠʤʝ-

ʥʝʥʠʝʤ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʥʝʩʢʦʣʴʢʠʭ ʬʠʟʠʯʝ-

ʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʣʥʦʝ ʠʥʛʠ-

ʙʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʚʦʟʙʫʜʠʪʝʣʷ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʠ 

ʦʪʤʝʯʝʥʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʧʳʪʥʳʭ ʨʘʙʦʪ ʥʘ ʵʢʩʧʝ-
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ABOUT THE POSSIBILITY  OF USING MICRO  - AND MACROELEMENTS  TO CONTROL  THE 

DEVELOPMENT  OF THE PATHOGEN SMUT BUNT OF WHEAT  

 

ɸʥʥʦʪʘʮʠʷ 

ʇʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʝ ʢʦʤʧʦʟʠʮʠʠ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ (ʂ-3) ʥʘ ʨʘʟʚʠʪʠʝ ʚʦʟʙʫʜʠʪʝʣʷ 

ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʠ ʧʰʝʥʠʮʳ. ɼʘʥʥʘʷ ʢʦʤʧʦʟʠʮʠʷ ʩʦʜʝʨʞʘʣʘ ʘʤʤʠʘʯʥʫʶ ʩʝʣʠʪʨʫ, ʩʫʣʴʬʘʪ ʤʝʜʠ ʠ ʙʦʨʥʫʶ 

ʢʠʩʣʦʪʫ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʬʝʢʮʠʦʥʥʦʤ ʬʦʥʝ. ʀʥʬʝʢʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ ʚ 

ʦʧʳʪʝ ï 0,05 ʛ ʩʧʦʨ ʥʘ 100 ʛ ʩʝʤʷʥ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʂ-3 ʩʦʩʪʘʚʠʣʘ 98,3 % ʠ ʥʘʭʦʜʠʣʘʩʴ ʥʘ 

ʫʨʦʚʥʝ ʬʫʥʛʠʮʠʜʘ ʄʘʢʩʠʤ (99,6 %). ʇʦʣʥʦʩʪʴʶ (100 %) ʠʥʛʠʙʠʨʦʚʘʣ ʨʘʟʚʠʪʠʝ ʧʘʪʦʛʝʥʘ ʧʨʝʧʘʨʘʪ ɼʠʚʠ-

ʜʝʥʜ ʩʪʘʨ.  

Abstract 

The influence of the composition of micro - and macroelements (K-3) on the development of the pathogen of 

wheat smut was studied. This composition contained ammonium nitrate, copper sulfate and boric acid. Studies 

were conducted on an artificial  infectious background. Infectious load in the experiment ï 0,05 g of spores per 

100 g of seeds. The biological efficiency of K-3 was 98,3 % and was at the level of fungicide Maxim (99,6 %). 

Completely (100 %) inhibited the development of the pathogen preparate Dividend star.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʳ, ʂ-3, ʬʫʥʛʠʮʠʜʳ, ʪʚʝʨʜʘʷ ʛʦʣʦʚʥʷ, ʧʰʝʥʠʮʘ, ʠʩʢʫʩʩʪʚʝʥ-

ʥʳʡ ʠʥʬʝʢʮʠʦʥʥʳʡ ʬʦʥ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ.  

Key words: micro-and macroelements, K-3, fungicides, smut bunt, wheat, artificial  infectious background, 

biological efficiency. 

 

ɺʦʟʙʫʜʠʪʝʣʴ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʠ ʧʰʝʥʠʮʳ 

(Tilletia caries Tul.) ʠʤʝʝʪ h ʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʚ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʤ ʨʝʛʠʦʥʝ. ʅʘʠʙʦʣʴʰʫʶ 

ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʘʣʢʘʣʦʠʜ ʪʨʠʤʝʪʠʣʘʤʠʥ, 

ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʪʝʣʠʦʩʧʦʨʘʭ ʧʘʪʦʛʝʥʘ. ʆʥ ʢʨʘʡʥʝ 

ʪʦʢʩʠʯʝʥ ʜʣʷ ʪʝʧʣʦʢʨʦʚʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ. 

ɿʝʨʥʦ ʧʰʝʥʠʮʳ, ʩʠʣʴʥʦ ʟʘʨʘʞʝʥʥʦʝ ʩʧʦʨʘʤʠ ʪʚʝʨ-

ʜʦʡ ʛʦʣʦʚʥʠ ʥʝʧʨʠʛʦʜʥʦ ʜʣʷ ʧʠʱʝʚʳʭ ʠ ʬʫʨʘʞʥʳʭ 

ʮʝʣʝʡ. ʎʠʢʣ ʨʘʟʚʠʪʠʷ ʚʦʟʙʫʜʠʪʝʣʷ ʥʘʯʠʥʘʝʪʩʷ ʩ ʟʘ-

ʩʧʦʨʝʥʠʷ ʟʝʨʥʘ ʧʨʠ ʝʛʦ ʫʙʦʨʢʝ. ʇʨʠ ʥʘʣʠʯʠʠ ʚ ʧʦ-

ʩʝʚʘʭ ʙʦʣʴʥʳʭ ʢʦʣʦʩʴʝʚ, ʩʦʜʝʨʞʘʱʠʭ ʛʦʣʦʚʥʝʚʳʝ 

ʤʝʰʦʯʢʠ ʩ ʪʝʣʠʦʩʧʦʨʘʤʠ ʧʘʪʦʛʝʥʘ, ʦʥʠ ʨʘʟʨʫʰʘ-

ʶʪʩʷ ʚʦ ʚʨʝʤʷ ʦʙʤʦʣʦʪʘ ʠ ʦʩʚʦʙʦʜʠʚʰʠʝʩʷ ʩʧʦʨʳ, 

ʨʘʩʧʳʣʷʷʩʴ, ʟʘʨʘʞʘʶʪ ʟʜʦʨʦʚʳʝ ʩʝʤʝʥʘ. ʇʦʩʣʝ ʧʦ-

ʩʝʚʘ ʪʘʢʠʭ ʩʝʤʷʥ, ʪʝʣʠʦʩʧʦʨʳ ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʠʭ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʯʠʥʘʶʪ ʧʨʦʨʘʩʪʘʪʴ ʚʤʝʩʪʝ ʩ ʨʦʩʪ-

ʢʦʤ ʧʰʝʥʠʮʳ. ʄʠʮʝʣʠʡ ʛʨʠʙʘ ʚʥʝʜʨʷʝʪʩʷ ʚ ʪʢʘʥʠ 

ʨʘʩʪʝʥʠʷ ʠ ʜʘʣʝʝ ʨʘʟʚʠʚʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʥʠʤ. ʂ 

ʥʘʯʘʣʫ ʩʦʟʨʝʚʘʥʠʷ ʧʰʝʥʠʮʳ ʚʤʝʩʪʦ ʟʝʨʝʥ ʚ ʢʦʣʦ-

ʩʴʷʭ ʧʦʨʘʞʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʦʙʨʘʟʫʶʪʩʷ ʛʦʣʦʚʥʝʚʳʝ 

ʤʝʰʦʯʢʠ ʩ ʪʝʣʠʦʩʧʦʨʘʤʠ [5, ʩ. 6-8]. ʈʘʟʚʠʪʠʝ ʧʘʪʦ-

ʛʝʥʘ ʟʘʚʝʨʰʘʝʪʩʷ. ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʧʦʨʘʞʝʥʠʷ ʧʦ-

ʩʝʚʦʚ ʧʰʝʥʠʮʳ ʚʦʟʙʫʜʠʪʝʣʝʤ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʠ ʩʣʝ-

ʜʫʝʪ ʨʘʟʦʨʚʘʪʴ ʝʛʦ ʮʠʢʣ ʨʘʟʚʠʪʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʩ ʵʪʦʡ ʮʝʣʴʶ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʝʜʧʦʩʝʚʥʦʝ 

ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʩʝʤʷʥ ʭʠʤʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. 

ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʩʧʦʩʦʙʥʳ ʠʥʘʢʪʠʚʠʨʦʚʘʪʴ ʪʝ-

ʣʠʦʩʧʦʨʳ ʧʘʪʦʛʝʥʘ ʠ ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʚ ʧʨʦʨʦʩʪʢʝ 

ʧʰʝʥʠʮʳ ʤʠʮʝʣʠʡ ʛʨʠʙʘ. ʅʦ ʵʪʦ ʟʘʚʠʩʠʪ ʦʪ ʬʫʥʛʠ-

ʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʝʛʦ ʜʝʡʩʪʚʠʷ ʠ ʫʨʦʚʥʷ ʠʥʬʝʢʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ. ʂʘʢ 

ʧʦʢʘʟʘʣʠ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʝ ʚʩʝ 

ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʬʫʥʛʠʮʠʜʦʚ ʤʦʛʫʪ ʧʦʣʥʦʩʪʴʶ ʠʥ-

ʛʠʙʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʚʦʟʙʫʜʠʪʝʣʷ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʠ 

ʧʨʠ ʚʳʩʦʢʦʡ ʟʘʩʧʦʨʝʥʥʦʩʪʠ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

[1, ʩ. 23-24]. ʇʦʤʠʤʦ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʚ 

ʧʨʘʢʪʠʢʝ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʳ. ɺ ʦʩʥʦʚʥʦʤ ʦʥʠ ʧʨʠʤʝʥʷ-

ʶʪʩʷ ʢʘʢ ʫʜʦʙʨʝʥʠʷ [2, 416 ʩ.; 6, 464 ʩ.; 9, 324 ʩ.]. 

ʅʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠ-

ʷʥʠʝ ʠ ʥʘ ʨʘʟʚʠʪʠʝ ʧʘʪʦʛʝʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ï ʚʦʟʙʫ-

ʜʠʪʝʣʷ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʠ ʧʰʝʥʠʮʳ [3, ʩ. 9-14; 4, ʩ. 

109-117; 7, 176 ʩ.]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʷʣʦ ʠʥ-

ʪʝʨʝʩ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʠʟʫʯʠʪʴ ʜʘʥʥʳʡ ʚʦʧʨʦʩ, ʦʩʦ-

ʙʝʥʥʦ, ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʧʘʪʦʛʝʥʘ ʥʝ ʦʜʥʦʛʦ, 

ʘ ʥʝʩʢʦʣʴʢʠʭ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. ʎʝʣʴ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ 

ʢʦʤʧʦʟʠʮʠʠ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʥʘ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʦʩʪʴ ʠ ʨʘʟʚʠʪʠʝ ʚʦʟʙʫʜʠʪʝʣʷ ʪʚʝʨʜʦʡ ʛʦ-

ʣʦʚʥʠ ʧʰʝʥʠʮʳ. 
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ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣ ʩʝ-

ʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ ʄʠʨʦʥʦʚ-

ʩʢʘʷ 808. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʦʣʝʚʳʭ 

ʫʩʣʦʚʠʷʭ, ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʬʝʢʮʠʦʥʥʦʤ ʬʦʥʝ. 

ʉʝʤʝʥʘ ʧʰʝʥʠʮʳ ʟʘʨʘʞʘʣʠ ʪʝʣʠʦʩʧʦʨʘʤʠ ʚʦʟʙʫʜʠ-

ʪʝʣʷ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʠ ʠ ʟʘʪʝʤ ʦʙʨʘʙʘʪʳʚʘʣʠ ʢʦʤʧʦ-

ʟʠʮʠʝʡ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʂ-3, ʩʦʜʝʨʞʘʱʝʡ 

ʘʤʤʠʘʯʥʫʶ ʩʝʣʠʪʨʫ, ʩʫʣʴʬʘʪ ʤʝʜʠ ʠ ʙʦʨʥʫʶ ʢʠʩ-

ʣʦʪʫ (NH4NO3, 3 ʢʛ/ʪ + CuSO4, 0,5 ʢʛ/ʪ + H3BO3, 0,3 

ʢʛ/ʪ), ʘ ʪʘʢʞʝ ʧʨʝʧʘʨʘʪʘʤʠ ʄʘʢʩʠʤ ʂʉ ʠ ɼʠʚʠʜʝʥʜ 

ʩʪʘʨ ʂʉ ʚ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʥʦʨʤʘʭ ʨʘʩʭʦʜʘ. ʇʦ-

ʩʣʝʜʥʠʝ ʩʣʫʞʠʣʠ ʚ ʢʘʯʝʩʪʚʝ ʵʪʘʣʦʥʥʳʭ ʚʘʨʠʘʥʪʦʚ. 

ɺ ʢʦʥʪʨʦʣʝ ʩʝʤʝʥʘ ʙʳʣʠ ʙʝʟ ʦʙʨʘʙʦʪʢʠ. ʀʥʬʝʢʮʠ-

ʦʥʥʘʷ ʥʘʛʨʫʟʢʘ ʚ ʦʧʳʪʝ ï 0,05 ʛ ʩʧʦʨ ʥʘ 100 ʛ ʩʝʤʷʥ. 

ʏʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʧʨʝʧʘʨʘʪʘʤʠ ʩʝʤʝʥʘ 

ʚʳʩʝʚʘʣʠʩʴ ʥʘ ʜʝʣʷʥʢʘʭ. ʇʣʦʱʘʜʴ ʦʧʳʪʥʦʡ ʜʝ-

ʣʷʥʢʠ ï 0,3 ʤ2, ʧʦʚʪʦʨʥʦʩʪʴ ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ. ʇʨʠ 

ʥʘʩʪʫʧʣʝʥʠʠ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʨʘʩʪʝʥʠʷ ʧʰʝʥʠʮʳ 

ʚʳʢʘʧʳʚʘʣʠ ʠ ʩʚʷʟʳʚʘʣʠ ʚ ʩʥʦʧʳ. ʇʨʠ ʨʘʟʙʦʨʝ ʩʥʦ-

ʧʦʚ ʦʧʨʝʜʝʣʷʣʠ ʢʦʣʠʯʝʩʪʚʦ ʟʜʦʨʦʚʳʭ ʠ ʙʦʣʴʥʳʭ ʢʦ-

ʣʦʩʴʝʚ. ʇʦʨʘʞʝʥʠʝ ʨʘʩʪʝʥʠʡ ʧʰʝʥʠʮʳ ʚʦʟʙʫʜʠʪʝ-

ʣʝʤ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʠ ʨʘʩʩʯʠʪʳʚʘʣʠ, ʢʘʢ ʩʦʦʪʥʦʰʝ-

ʥʠʝ ʯʠʩʣʘ ʙʦʣʴʥʳʭ ʢʦʣʦʩʴʝʚ ʢ ʠʭ ʦʙʱʝʤʫ ʢʦʣʠʯʝ-

ʩʪʚʫ, ʚʳʨʘʞʝʥʥʦʤʫ ʚ ʧʨʦʮʝʥʪʘʭ. ɺʩʝ ʦʧʳʪʥʳʝ 

ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʩʧʝʮʠʘʣʴʥʦʡ ʤʝʪʦʜʠʢʠ 

[8, 46 ʩ.]. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ 

ʢʦʥʪʨʦʣʝ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʙʨʘʙʦʪʢʠ ʧʨʝʧʘʨʘʪʘʤʠ 

ʧʦʨʘʞʝʥʠʝ ʨʘʩʪʝʥʠʡ ʧʰʝʥʠʮʳ ʚʦʟʙʫʜʠʪʝʣʝʤ ʪʚʝʨ-

ʜʦʡ ʛʦʣʦʚʥʠ ʩʦʩʪʘʚʠʣʦ 48,1 % (ʪʘʙʣʠʮʘ). ʇʨʠʤʝʥʝ-

ʥʠʝ ʢʦʤʧʦʟʠʮʠʠ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʂ-3 ʧʦʟ-

ʚʦʣʠʣʦ ʩʥʠʟʠʪʴ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʦ 0,8 %. ɹʠʦʣʦʛʠ-

ʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʦʛʦ ʧʨʠʝʤʘ ʩʦʩʪʘʚʠʣʘ 98,3 

% ʠ ʥʘʭʦʜʠʣʘʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʩ ʚʘ-

ʨʠʘʥʪʦʤ ʦʧʳʪʘ, ʛʜʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʟʘʩʧʦʨʝʥʥʳʭ ʛʦ-

ʣʦʚʥʝʡ ʩʝʤʷʥ ʧʰʝʥʠʮʳ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʬʫʥʛʠʮʠʜ 

ʄʘʢʩʠʤ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ ï 99,6 %). ʇʦʣʥʦʩʪʴʶ (ʥʘ 

100 %) ʠʥʛʠʙʠʨʦʚʘʣ ʨʘʟʚʠʪʠʝ ʚʦʟʙʫʜʠʪʝʣʷ ʪʚʝʨʜʦʡ 

ʛʦʣʦʚʥʠ ʧʨʝʧʘʨʘʪ ɼʠʚʠʜʝʥʜ ʩʪʘʨ.  

ʊʘʙʣʠʮʘ 

ɺʣʠʷʥʠʝ ʢʦʤʧʦʟʠʮʠʠ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʥʘ ʧʦʨʘʞʝʥʠʝ ʨʘʩʪʝʥʠʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚʦʟʙʫʜʠ-

ʪʝʣʝʤ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʠ 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ ʇʦʨʘʞʝʥʠʝ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʝʡ, % ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, % 

ʂʦʥʪʨʦʣʴ 48,1 - 

ʂ-3, 3,8 ʢʛ/ʪ 0,8 98,3 

ʄʘʢʩʠʤ ʂʉ, 2 ʣ/ʪ 0,2 99,6 

ɼʠʚʠʜʝʥʜ ʩʪʘʨ ʂʉ, 1 ʣ/ʪ 0,0 100,0 

 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, 

ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʢʦʤʧʦʟʠ-

ʮʠʠ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʧʦʟʚʦʣʠʣʦ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʧʦʨʘʞʝʥʠʷ ʨʘʩʪʝʥʠʡ ʦʟʠ-

ʤʦʡ ʧʰʝʥʠʮʳ ʚʦʟʙʫʜʠʪʝʣʝʤ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʠ. ʅʦ 

ʵʪʦʪ ʧʨʠʝʤ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʦʟʜʦʨʦʚʣʝʥʠʷ 

ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʣʠʰʴ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝ-

ʙʦʣʴʰʦʡ ʠʥʬʝʢʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝ.  
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ORGANIZATION  OF THE SYSTEM OF PLANNING  OF ECONOMIC  ACTIVITY  IN THE 

AGRICULTURAL  SECTOR USING THE MAX  SOFTWARE 

 

ɸʥʥʦʪʘʮʠʷ 
ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʟʥʘʯʠʤʦʩʪʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ɸʇʂ, ʢʘʢ ʦʩʥʦʚʳ ʜʣʷ 

ʚʩʝʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʤʦʪʠʚʘʮʠʠ ʠ ʢʦʥʪʨʦʣʷ, ʢʦʪʦʨʳʝ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ 

ʚʳʨʘʙʦʪʢʫ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʣʘʥʦʚ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ ʨʘʟʚʠʪʠʷ ʥʘ 

ʧʨʠʤʝʨʝ ʆʆʆ çɸʛʨʦʢʦʤʧʣʝʢʩ ʂʫʱʝʚʩʢʠʡè ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ MAX, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʂʨʠ-

ʩʪʠʘʥʦʤ ʐʫ. 

Abstract 

The article is devoted to the importance of planning economic activity in the agro-industrial complex as the 

basis for all management decisions, organization functions, motivation and control, which are focused on the 

development of strategic plans. The aim of this work is to develop a development project using the example of 

Agrocomplex Kushchevsky LLC using the MAX computer system developed by Christian Shu. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ, ʧʣʘʥʠʨʦʚʘʥʠʝ, ʨʘʟʚʠʪʠʝ, ʤʘʨʞʠʥʘʣʴʥʳʡ ʜʦʭʦʜ, ʠʟ-

ʤʝʥʝʥʠʝ, ʧʨʦʝʢʪ. 

Key words: agro-industrial complex, planning, development, marginal income, change, project. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʚʳʙʨʘʥʥʦʡ ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ 

ʪʝʤ, ʯʪʦ ʧʣʘʥʠʨʦʚʘʥʠʝ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʧʨʝʜʧʨʠʷ-

ʪʠʠ ɸʇʂ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʬʘʢʪʦʨʦʤ ʵʬʬʝʢʪʠʚ-

ʥʦʛʦ ʨʘʟʚʠʪʠʷ. ɹʝʟ ʧʨʦʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʚʥʫʪʨʠʭʦ-

ʟʷʡʩʪʚʝʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʝʚʦʟʤʦʞʥʦ ʩʦʟʜʘʪʴ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ.  

ʇʣʘʥʠʨʦʚʘʥʠʝ ʦʟʥʘʯʘʝʪ ʫʩʪʘʥʦʚʣʝʥʠʝ ʥʝʦʙʭʦ-

ʜʠʤʳʭ ʧʨʦʧʦʨʮʠʡ ʚ ʨʘʟʚʠʪʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘ-

ʢʦʥʦʚ ʩʦʮʠʘʣʠʟʤʘ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʟʘʢʦʥʘ ʧʣʘʥʦ-

ʤʝʨʥʦʛʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʢʦʪʦʨʳʡ 

ʪʨʝʙʫʝʪ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʦʧʦʨʮʠʡ 

ʤʝʞʜʫ ʦʪʨʘʩʣʷʤʠ, ʠ ʢʦʦʨʜʠʥʘʮʠʷ ʠʭ ʪʝʤʧʦʚ ʨʘʟʚʠ-

ʪʠʷ. ʇʣʘʥʠʨʦʚʘʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʨʳʯʘʛʦʤ ʚ ʫʧʨʘʚʣʝ-

ʥʠʠ ʵʪʦʡ ʦʪʨʘʩʣʴʶ ʠ ʚ ʨʝʰʝʥʠʠ ʚʘʞʥʝʡʰʝʡ ʟʘʜʘʯʠ 

- ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ ʠ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ - ʩʳʨʴʝʤ. 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ, ʢʘʢ ʠ ʚʩʝʭ ʦʪʨʘʩʣʝʡ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʨʷʜʝ ʧʨʠʥʮʠʧʦʚ. ɺʘʞʥʝʡʰʠʤʠ ʠʟ ʥʠʭ 

ʷʚʣʷʶʪʩʷ ʥʘʫʯʥʘʷ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ, ʜʝʤʦʢʨʘʪʠʯʝ-

ʩʢʠʡ ʮʝʥʪʨʘʣʠʟʤ, ʚʳʜʝʣʝʥʠʝ ʚʝʜʫʱʝʛʦ ʟʚʝʥʘ, ʜʠ-

ʨʝʢʪʠʚʥʦʩʪʴ, ʢʦʥʪʨʦʣʴ ʟʘ ʚʳʧʦʣʥʝʥʠʝʤ ʧʣʘʥʘ, 

ʝʜʠʥʩʪʚʦ, ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʧʣʘʥʠʨʦʚʘʥʠʷ [1].  

ʆʩʥʦʚʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʷʚʣʷ-

ʶʪʩʷ: 

1) ʌʫʥʢʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʦʩʥʦ-

ʚʘʥʠʝ ʩʪʨʘʪʝʛʠʠ ʠ ʪʘʢʪʠʢʠ, ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʢʦʤʧʘʥʠʠ, 

ʦʮʝʥʢʫ ʠ ʘʥʘʣʠʟ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʡ ʩʨʝʜʳ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʝ-

ʩʫʨʩʦʚ, ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʤʦʥʠʪʦʨʠʥʛ ʚʳʧʦʣʥʝʥʠʷ 

ʧʣʘʥʦʚ; 
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2) ʌʫʥʢʮʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ï ʵʪʦ ʫʩʪʦʡʯʠʚʘʷ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ, ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ ʚ ʢʦʤʧʘʥʠʠ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʨʘʙʦʪ ʠ 

ʫʩʣʫʛ; 

3) ʂʦʦʨʜʠʥʘʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʨʘʟʨʘʙʦʪʢʫ ʧʣʘʥʦʚ, ʠʭ ʚʟʘʠʤʦʩʚʷʟʴ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ 

ʧʣʘʥʠʨʦʚʘʥʠʷ - ʦʪ ʢʦʤʧʘʥʠʠ ʚ ʮʝʣʦʤ ʜʦ ʢʘʞʜʦʛʦ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷ [2]; 

4) ʌʫʥʢʮʠʷ ʢʦʥʪʨʦʣʷ ʧʨʦʮʝʩʩʘ ʨʝʘʣʠʟʘʮʠʠ 

ʧʣʘʥʘ ʨʘʟʚʠʪʠʷ ʢʦʤʧʘʥʠʠ ʫʢʨʝʧʣʷʝʪ ʩʚʷʟʴ ʧʣʘʥʠʨʦ-

ʚʘʥʠʷ ʩ ʨʝʘʣʴʥʦʩʪʴʶ, ʧʦʤʦʛʘʝʪ ʫʣʫʯʰʠʪʴ ʦʨʛʘʥʠʟʘ-

ʮʠ ʁʫʧʨʘʚʣʝʥʠʷ, ʩʪʠʣʴ ʠ ʤʝʪʦʜʳ ʨʘʙʦʪʳ ʤʝʥʝʜʞʝ-

ʨʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʝ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʟʘʜʘʯ, ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳʷʚʣʷʪʴ ʦʪʢʣʦʥʝʥʠʷ ʚ ʧʣʘʥʦ-

ʚʳʭ ʧʦʢʘʟʘʪʝʣʷʭ, ʧʨʠʥʠʤʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʨʳ ʧʦ 

ʫʩʪʨʘʥʝʥʠʶ ʜʠʩʙʘʣʘʥʩʦʚ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʚʳʰʝʥʠʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʠ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʮʝʣʦʤ [3]. 

ʇʨʠʤʝʨʦʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ ʨʘʟʚʠʪʠʷ ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ MAX  ʷʚʣʷʝʪʩʷ 

ʆʆʆ çɸʛʨʦʢʦʤʧʣʝʢʩ ʂʫʱʝʚʩʢʠʡè. 

ʆʨʛʘʥʠʟʘʮʠʷ ʆʆʆ çɸʛʨʦʢʦʤʧʣʝʢʩ ʂʫʱʝʚ-

ʩʢʠʡè ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ 19 ʬʝʚʨʘʣʷ 2014 ʛʦʜʘ ʧʦ 

ʘʜʨʝʩʫ 352097, ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ, ʂʫʱʝʚʩʢʠʡ ʨ-

ʥ, ʂʦʤʩʦʤʦʣʴʩʢʠʡ ʧ., ʄʠʨʘ ʫʣ., 21. ʂʦʤʧʘʥʠʠ ʙʳʣ 

ʧʨʠʩʚʦʝʥ ʆɻʈʅ 1142371000133 ʠ ʚʳʜʘʥ ʀʅʅ 

2371001125. ʂʦʤʧʘʥʠʶ ʚʦʟʛʣʘʚʣʷʝʪ ʉʪʨʝʣʴʮʦʚ ʌʸ-

ʜʦʨ ɽʚʛʝʥʴʝʚʠʯ. ʆʩʥʦʚʥʳʤ ʚʠʜʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʆʆʆ çɸʛʨʦʢʦʤʧʣʝʢʩ ʂʫʱʝʚʩʢʠʡè ʷʚʣʷʝʪʩʷ ʚʳʨʘ-

ʱʠʚʘʥʠʝ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʩʠʩʪʝʤʘ MAX  ʨʝʘʣʠʟʫʝʪʩʷ ʚ 

ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʩʨʝʜʝ MS Excel ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʢʦʤʧʣʝʢʩ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙ-

ʣʠʮ (ʈʠʩ.1), ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʪʢʨʳʪʳʡ ʜʦʩʪʫʧ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʨʘʩʯʝʪʥʳʤ ʬʦʨʤʫʣʘʤ, ʧʦʟʚʦʣʷʝʪ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜʠʢʫ ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʧʣʘʥʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ [5].

 

 
ʈʠʩʫʥʦʢ 1 ʉʪʨʫʢʪʫʨʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ MAX 

 

ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʤ  r ʨʘʩʩʯʠ-

ʪʘʝʤ ʤʘʨʞʠʥʘʣʴʥʳʡ ʜʦʭʦʜ ʤʝʪʦʜʦʤ ʤʘʨʞʠʥʘʣʴʥʦʡ 

ʢʫʣʴʢʫʣʷʮʠʠ ʜʦʭʦʜʥʦʩʪʠ ʧʦ ʧʨʦʜʫʢʮʠʠ, ʧʨʠʥʘʜʣʝ-

ʞʘʱʝʡ ʆʆʆ çɸʛʨʦʢʦʤʧʣʝʢʩ ʂʫʱʝʚʩʢʠʡè (ʊʘʙʣ. 1). 
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ʊʘʙʣʠʮʘ 1 

ʄʘʨʞʠʥʘʣʴʥʘʷ ʢʘʣʴʢʫʣʷʮʠʷ ʜʦʭʦʜʥʦʩʪʠ ʧʦ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʥʘ 1 ʛʘ ʧʦʩʝʚʦʚ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʨʫʙ./ʛʘ 

ʇʦʢʘʟʘʪʝʣʴ 

ʂʫʣʴʪʫʨʳ 

ʆʟʠʤʘʷ 

ʧʰʝʥʠʮʘ 

ʂʫʢʫʨʫʟʘ 

ʥʘ ʟʝʨʥʦ 

ʉʘʭʘʨʥʘʷ 

ʩʚʝʢʣʘ 

ʇʦʜʩʦʣ-

ʥʝʯʥʠʢ 

ʉʪʦʠʤʦʩʪʴ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ 49475 31694 145708 52746 

ʇʨʦʧʦʨʮʠʦʥʘʣʴʥʦ-ʧʝʨʝʤʝʥʥʳʝ ʠʟʜʝʨʞʢʠ 11882,3 15026,1 12353,4 8607,4 

ʉʝʤʝʥʘ 1087 1562 490 2601 

ʋʜʦʙʨʝʥʠʷ 8042 5707 57195 3372 

ɸʟʦʪʥʳʝ  5531 3925 39333 2319 

ʌʦʩʬʦʨʥʳʝ  1546 1097 10992 648 

ʂʘʣʠʡʥʳʝ 966 686 6870 405 

ʉʨʝʜʩʪʚʘ ʟʘʱʠʪʳ 245 49 378 241 

ʆʧʣʘʪʘ ʪʨʫʜʘ 1478 1451 4776 1625 

ʇʝʨʝʤʝʥʥʳʝ ʠʟʜʝʨʞʢʠ ʩʦʙʩʪʚʝʥʥʦʡ ʤʝʭʘʥʠʟʘʮʠʠ 11882,3 15026,1 12353,4 8607,4 

ʄʘʨʞʠʥʘʣʴʥʳʡ ʜʦʭʦʜ 25911 7554 67698 35471 

ʇʦʩʪʦʷʥʥʳʝ ʠʟʜʝʨʞʢʠ ʤʝʭʘʥʠʟʘʮʠʠ 4885,4 6262,6 4677,6 3453,6 

ɺʘʣʦʚʘʷ ʧʨʠʙʳʣʴ 21025,6 1291,4 63020,4 32017,4 

 

ʀʟ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʠ ʧʦʜʩʯʝʪʦʚ, 

ʤ  rʤʦʞʝʤ ʫʚʠʜʝʪʴ, ʯʪʦ ʤʘʨʞʠʥʘʣʴʥʳʡ ʜʦʭʦʜ ʩʘ-

ʭʘʨʥʦʡ ʩʚʝʢʣʳ ʨʘʚʝʥ 67698 ʪʳʩ. ʨʫʙ., ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʴʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʠʟ ʚʩʝʡ ʧʨʦʜʫʢʮʠʠ. 

ʅʘʠʤʝʥʴʰʠʡ ʤʘʨʞʠʥʘʣʴʥʳʡ ʜʦʭʦʜ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 

ʢʫʢʫʨʫʟʝ ʥʘ ʟʝʨʥʦ, ʦʥ ʩʦʩʪʘʚʣʷʝʪ 7554 ʪʳʩ. ʨʫʙ., 

ʯʪʦ, ʧʨʠʤʝʨʥʦ, ʥʘ 89% ʤʝʥʴʰʝ ʤʘʨʞʠʥʘʣʴʥʦʛʦ ʜʦ-

ʭʦʜʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ. 

ʊʘʢ ʢʘʢ ʤʘʨʞʠʥʘʣʴʥʳʡ ʜʦʭʦʜ ʢʫʢʫʨʫʟʳ ʥʘ 

ʟʝʨʥʦ ʥʘʠʙʦʣʝʝ ʥʠʟʢʠʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʢʫʣʴ-

ʪʫʨʘʤʠ ʠ ʩʦʩʪʘʚʣʷʝʪ 7754 ʪʳʩ. ʨʫʙ., ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʝʜʧʨʠʥʷʪʴ ʤʝʨʳ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʚʳʨʘʱʠʚʘʥʠʷ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ.  

ʉʘʤʳʡ ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʞʘʡʥʦ-

ʩʪʠ ʢʫʢʫʨʫʟʳ - ɻ ʪʦ ʧʦʜʙʦʨ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʝʤʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠ ʙʦʨʴʙʘ ʩ ʩʦʨʥʷʢʘʤʠ. ɻʝʨʙʠʮʠʜʳ ʜʣʷ 

ʢʫʢʫʨʫʟʳ ʨʝʰʘʶʪ ʵʪʫ ʧʨʦʙʣʝʤʫ, ʥʦ, ʯʪʦʙʳ ʜʝʡ-

ʩʪʚʠʝ ʵʪʠʭ ʧʨʝʧʘʨʘʪʦʚ ʙʳʣʦ ʵʬʬʝʢʪʠʚʥʳʤ ʠʭ 

ʥʫʞʥʦ ʧʨʘʚʠʣʴʥʦ ʚʳʙʠʨʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ [4]. 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʷʚʣʷ-

ʝʪʩʷ ʩʠʩʪʝʤʥʳʡ ʧʦʩʣʝʚʩʭʦʜʦʚʳʡ ʛʝʨʙʠʮʠʜ ʩ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʤ ʧʦʯʚʝʥʥʳʤ ʜʝʡʩʪʚʠʝʤ çʉʪʝʣʣʘʨè. 

ʇʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʢʦʥʪʨʦʣʷ ʦʜʥʦʣʝʪʥʠʭ ʠ ʤʥʦʛʦ-

ʣʝʪʥʠʭ ʜʚʫʜʦʣʴʥʳʭ, ʘ ʪʘʢʞʝ ʦʜʥʦʣʝʪʥʠʭ ʟʣʘʢʦʚʳʭ 

ʩʦʨʥʷʢʦʚ ʚ ʧʦʩʝʚʘʭ ʢʫʢʫʨʫʟʳ. ɽʛʦ ʩʪʦʠʤʦʩʪʴ ʧʨʠ-

ʤʝʨʥʦ ʩʦʩʪʘʚʣʷʝʪ 2 800 ʈʫʙ/ʣ/ʢʛ. 

ʇʨʝʧʘʨʘʪ ʚʳʧʫʩʢʘʶʪ ʚ ʬʦʨʤʝ ʢʦʥʮʝʥʪʨʠʨʦ-

ʚʘʥʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʨʘʟʚʦʜʠʤʦʛʦ ʚ ʚʦʜʝ, ʚ ʦʙʲʝʤʝ ʢʘ-

ʥʠʩʪʨʳ 10 ʣ. ɺ ʩʦʩʪʘʚʝ ʛʝʨʙʠʮʠʜʘ ʥʘʭʦʜʷʪʩʷ ʜʚʘ ʘʢ-

ʪʠʚʥʳʭ ʚʝʱʝʩʪʚʘ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠ-

ʪʠʝ ʩʦʨʥʦʡ ʪʨʘʚʳ: ʜʠʢʘʤʙʘ 160 ʛ/ʣ; ʪʦʧʨʘʤʝʟʦʥ 50 

ʛ/ʣ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʧʨʦʜʫʢʪʘ ʉʪʝʣʣʘʨ: ʜʣʠʪʝʣʴʥʳʡ 

ʵʬʬʝʢʪ ʧʦʩʣʝ ʦʜʥʦʢʨʘʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ; 

ʫʩʪʨʘʥʷʝʪ ʜʘʞʝ ʧʝʨʝʨʦʩʰʠʡ ʙʫʨʴʷʥ; ʫʩʪʨʘʥʷʝʪ 

ʪʨʫʜʥʦʧʝʨʝʚʦʜʠʤʳʝ ʩʦʨʥʷʢʠ; ʦʢʘʟʳʚʘʝʪ ʩʝʣʝʢʪʠʚ-

ʥʦʝ ʜʝʡʩʪʚʠʝ; ʥʝ ʦʢʘʟʳʚʘʝʪ ʫʛʥʝʪʘʶʱʝʛʦ ʚʣʠʷʥʠʷ 

ʥʘ ʢʫʢʫʨʫʟʫ; ʤʦʞʥʦ ʨʘʙʦʪʘʪʴ ʩʨʘʟʫ ʧʦʩʣʝ ʜʦʞʜʷ ʠ 

ʜʦ ʥʝʛʦ; ʫʜʦʙʥʘʷ ʨʘʩʬʘʩʦʚʢʘ. 

ʉ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ MAX,  ʤ  r

ʨʘʩʩʯʠʪʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ 

ʛʝʨʙʠʮʠʜʘ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ ʥʘ 

4575 ʛʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʥʝʦʙʭʦ-

ʜʠʤʳʭ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʩʦʩʪʘʚʠʣʘ 12 810 100 ʨʫʙ-

ʣʝʡ. ɼʘʣʝʝ ʚ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ. 

ʊʘʙʣʠʮʘ 2 

ʆʮʝʥʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʨʦʧʨʠʷʪʠʷ (ʢʫʢʫʨʫʟʘ ʥʘ ʟʝʨʥʦ) 

ʇʦʢʘʟʘʪʝʣʴ 
ɿʥʘʯʝʥʠʷ  
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ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʨʙʠʮʠʜʘ çʉʪʝʣ-

ʣʘʨè ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʤʘʨʞʠʥʘʣʴʥʳʡ ʜʦʭʦʜ ʧʨʠ 

ʚʳʨʘʱʠʚʘʥʠʠ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ ʥʘ 1046 ʪʳʩ.ʨʫʙ., 

ʧʨʠ ɻ ʪʦʤ ʦʙʱʠʡ ʛʦʜʦʚʦʡ ɻ ʢʦʥʦʤʠʯʝʩʢʠʡ ɻ ʬʬʝʢʪ ʩʦ-

ʩʪʘʚʠʪ 4 785 450 ʨʫʙʣʝʡ. ʉʪʝʣʣʘʨ ð ɻ ʪʦ ʥʦʚʳʡ ʫʨʦ-

ʚʝʥʴ ʩʠʩʪʝʤʥʦʡ ʘʛʨʦʟʠʱʠʪʳ ʩʘʞʝʥʮʝʚ ʢʫʢʫʨʫʟʳ. 

ʉʝʣʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʠʟʢʦʤ 

ʫʨʦʚʥʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢʫʣʴʪʫʨʥʳʭ ʩʘʞʝʥʮʝʚ ʢ 

ʜʝʡʩʪʚʠʶ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʛʝʨʙʠʮʠʜʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʛʝʨʙʠʮʠʜʘ çʉʪʝʣ-

ʣʘʨè ʦʪʣʠʯʥʦ ʩʜʝʨʞʠʚʘʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʦʨʥʳʭ 

ʢʫʣʴʪʫʨ, ʦʙʝʩʧʝʯʠʚʘʷ ʢʫʢʫʨʫʟʝ ʧʨʠʦʨʠʪʝʪ ʚ ʫʧʦ-

ʪʨʝʙʣʝʥʠʠ ʚʣʘʛʠ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʧʦʯʚʳ, 
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ʯʪʦ ʵʬʬʝʢʪʠʚʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʫʨʦʞʘʝ ʢʫʢʫʨʫʟʳ ʥʘ 

ʟʝʨʥʦ. 
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ECONOMIC ASSESSMENT OF THE EFFICIENCY OF AGRICULTURAL LAND IRRIGATION IN 
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ɸʥʥʦʪʘʮʠʷ:  
ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʠ ʚ ʫʩʣʦ-

ʚʠʷʭ ʉʘʨʘʪʦʚʩʢʦʛʦ ɿʘʚʦʣʞʴʷ ʩ ʜʝʪʘʣʴʥʳʤ ʘʥʘʣʠʟʦʤ ʟʘʪʨʘʪ ʠ ʚʳʨʫʯʢʠ, ʧʦʣʫʯʘʝʤʦʡ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʦʨʦ-

ʰʘʝʤʳʭ ʧʦʣʷʭ; ʩʦʚʦʢʫʧʥʳʝ ʟʘʪʨʘʪʳ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʧʨʝʜʧʨʠʷʪʠʷ ʉʘʨʘʪʦʚ-

ʩʢʦʡ ʦʙʣʘʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʟʝʤʝʣʴ ʚ ʄʘʨʢʩʦʚʩʢʦʤ ʨʘʡʦʥʝ. 

Abstract:  
This study examines the economic efficiency of soybean cultivation in the conditions of the Saratov Volga 

region with a detailed analysis of costs and revenue received on specific irrigated fields; the total costs are calcu-

lated on the basis of technological maps of the enterprise of the Saratov region, the location of land in the Marksov-

sky district. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʨʦʰʝʥʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʚʦʟʜʝʣʳʚʘʥʠʝ ʩʦʠ. 

Keywords: irrigation, economic efficiency, soybean cultivation. 

 

ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʚ ʫʩʣʦʚʠʷʭ ʉʘʨʘʪʦʚʩʢʦʛʦ 

ɿʘʚʦʣʞʴʷ ʚʝʜʝʪʩʷ ʚ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ, ʠʤʝʥʥʦ 

ʵʪʦʪ ʬʘʢʪʦʨ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʣʠʤʠʪʠʨʫʝʪ ʦʙʲʝʤ ʠ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʠ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʨʦʰʝ-

ʥʠʝ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ ʷʚʣʷʝʪʩʷ ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʳʤ 

ʧʨʠʝʤʦʤ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʦʨʦʰʘʝʤʦʛʦ ʫʯʘʩʪʢʘ 

ʧʦʟʚʦʣʠʪ ʠʥʪʝʥʩʠʬʠʮʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʩʪʘ-

ʙʠʣʠʟʠʨʦʚʘʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ. ɺ ʪʘʙʣʠʮʝ ʧʨʠʚʦʜʠʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʦʮʝʥʢʘ ʠ ʚʝʣʠʯʠʥʘ ʧʨʠʙʳʣʠ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʦʠ 

ʥʘ ʟʝʨʥʦ [1]. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʦʩ-

ʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʚʳʭʦʜ ʧʨʦʜʫʢʮʠʠ ʩ 1 ʛʘ, ʟʘ-

ʪʨʘʪʳ ʥʘ ʧʦʣʫʯʝʥʠʝ 1 ʪ ʧʨʦʜʫʢʮʠʠ, ʨʳʥʦʯʥʘʷ ʩʪʦʠ-

ʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ, ʚʝʣʠʯʠʥʘ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ. 

ɿʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʨʘʩʩʯʠʪʳ-

ʚʘʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʚʦʟʜʝʣʳʚʘ-

ʝʤʳʭ ʢʦʥʢʨʝʪʥʳʭ ʢʫʣʴʪʫʨ. ʉʪʦʠʤʦʩʪʴ ʩʝʤʷʥ ʠ 

ʫʜʦʙʨʝʥʠʡ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʟʘʢʫʧʦʯʥʳʤ ʮʝʥʘʤ ʩ 

ʫʯʝʪʦʤ ʩʪʦʠʤʦʩʪʠ ʠʭ ʭʨʘʥʝʥʠʷ ʠ ʜʦʩʪʘʚʢʠ [2]. 
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ʊʘʙʣʠʮʘ 1.  

ʈʘʩʯʝʪʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʧʣʦʱʘʜʴʶ 1366,5 

ʛʘ 

ʂʫʣʴʪʫʨʘ 
 

 

ʇʣʦʱʘʜʴ, 

ʛʘ 

ʋʨʦʞʘʡ 
ʇʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʝ ʟʘ-

ʪʨʘʪʳ ʥʘ, 

ʪʳʩ. ʨʫʙ./ʛʘ 

 ʎʝʥʘ, ʪʳʩ. 

ʨʫʙ./ʪ ʩ ʅɼʉ  

ʉʪʦʠʤʦʩʪʴ 

ʚʘʣʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ, 

ʪʳʩ. ʨʫʙ. ʩ 

ʅɼʉ 

ɺʘʣʦʚʘʷ 

ʧʨʠʙʳʣʴ, 

ʪʳʩ. ʨʫʙ. ʪ/ʛʘ 
ɺʘʣʦʚʳʡ 

ʩʙʦʨ, ʪ 

ʉʦʷ ʥʘ ʟʝʨʥʦ 1025 3,0 3075 19 348 28 000 86 100 54 788 

ʂʫʢʫʨʫʟʘ ʥʘ 

ʟʝʨʥʦ 

341,5 9,9 3381 18 655 8 000 27 048 18 218 

ɺʩʝʛʦ 1 366,5     113 148 73 006 

ʊʘʙʣʠʮʘ 2.  

ʈʘʩʯʝʪʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʧʣʦʱʘʜʴʶ 1 297,2 

ʛʘ 

ʂʫʣʴʪʫʨʘ 

 

 

ʇʣʦʱʘʜʴ, 

ʛʘ 

ʋʨʦʞʘʡ 

ʇʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʝ ʟʘ-

ʪʨʘʪʳ ʥʘ, 

ʪʳʩ. ʨʫʙ./ʛʘ 

 ʎʝʥʘ, ʪʳʩ. 

ʨʫʙ./ʪ ʩ ʅɼʉ  

ʉʪʦʠʤʦʩʪʴ 

ʚʘʣʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ, 

ʪʳʩ. ʨʫʙ. ʩ 

ʅɼʉ 

ɺʘʣʦʚʘʷ 

ʧʨʠʙʳʣʴ, 

ʪʳʩ. ʨʫʙ. ʪ/ʛʘ 
ɺʘʣʦʚʳʡ 

ʩʙʦʨ, ʪ 

ʉʦʷ ʥʘ ʟʝʨʥʦ 973 3,0 2919 19 348 28 000 81 732 52 008 

ʂʫʢʫʨʫʟʘ ʥʘ 

ʟʝʨʥʦ 

324,2 9,9 3209 18 655 8 000 25 672 17 290 

ɺʩʝʛʦ 1 297,2     107 404 69 298 

 

ʊʘʙʣʠʮʘ 3.  

ʈʘʩʯʝʪʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʧʣʦʱʘʜʴʶ 2594,3 ʛʘ 

(1776,7 ʛʘ + 817,6 ʛʘ) 

ʂʫʣʴʪʫʨʘ 

 

 

ʇʣʦʱʘʜʴ, 

ʛʘ 

ʋʨʦʞʘʡ 
ʇʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʝ ʟʘ-

ʪʨʘʪʳ ʥʘ, 

ʪʳʩ. ʨʫʙ./ʛʘ 

 ʎʝʥʘ, ʪʳʩ. 

ʨʫʙ./ʪ ʩ 

ʅɼʉ  

ʉʪʦʠʤʦʩʪʴ ʚʘ-

ʣʦʚʦʡ ʧʨʦʜʫʢ-

ʮʠʠ, ʪʳʩ. ʨʫʙ. ʩ 

ʅɼʉ 

ɺʘʣʦʚʘʷ 

ʧʨʠʙʳʣʴ, 

ʪʳʩ. ʨʫʙ. ʪ/ʛʘ 
ɺʘʣʦʚʳʡ 

ʩʙʦʨ, ʪ 

ʉʦʷ ʥʘ ʟʝʨʥʦ 1 946 3,0 5 838 19 348 28 000 163 464 110 953 

ʂʫʢʫʨʫʟʘ 648,3 9,9 6 418 18 655 8 000 51 344 34 582 

ɺʩʝʛʦ 2 594,3     214 808 145 535 

 

ʉʪʦʠʤʦʩʪʴ ʚʘʣʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʩ 1 ʛʘ ʧʦʩʝʚʦʚ 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʜʣʷ ʩʦʠ ʫʯʠʪʳʚʘʷ ʨʳʥʦʯʥʫʶ ʮʝʥʫ 

2015ʛ. ʇʦʣʫʯʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ 

ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʜʣʷ ʚʦʟʜʝʣʳ-

ʚʘʥʠʷ ʢʫʣʴʪʫʨʳ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʦʢʫʧʘʝʤʦʩʪʴ ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʘʣʦʚʫʶ ʧʨʠʙʳʣʴ ʚ ʩʨʝʜʥʝʤ 53 ʪʳʩ. 

ʨʫʙ. ʩ 1 ʛʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʘ ʝʞʝʛʦʜʥʘʷ ʚʘʣʦ-

ʚʘʷ ʧʨʠʙʳʣʴ ʥʘ ʫʯʘʩʪʢʝ ʦʨʦʰʝʥʠʷ ʧʣʦʱʘʜʴʶ 1366,5 

ʛʘ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʦʠ ʠ ʢʫʢʫʨʫʟʳ ʩʦʩʪʘʚʠʪ 

73006 ʪʳʩ. ʨʫʙ., ʥʘ ʫʯʘʩʪʢʝ ʧʣʦʱʘʜʴʶ 1297,2 ʛʘ ï 

69298 ʪʳʩ. ʨʫʙ., ʥʘ ʫʯʘʩʪʢʝ ʧʣʦʱʘʜʴʶ 2594,3 ʛʘ ï 

145 535 ʪʳʩ. ʨʫʙ [3]. 

ɿʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʨʘʩʩʯʠʪʳ-

ʚʘʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʚʦʟʜʝʣʳʚʘ-

ʝʤʳʭ ʢʦʥʢʨʝʪʥʳʭ ʢʫʣʴʪʫʨ. ʉʪʦʠʤʦʩʪʴ ʩʝʤʷʥ ʠ 

ʫʜʦʙʨʝʥʠʡ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʟʘʢʫʧʦʯʥʳʤ ʮʝʥʘʤ ʩ 

ʫʯʝʪʦʤ ʩʪʦʠʤʦʩʪʠ ʠʭ ʭʨʘʥʝʥʠʷ ʠ ʜʦʩʪʘʚʢʠ. 
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APPLICATION  OF STATISTICAL  DATA  IN ENSURING INFORMATION  SECURITY OF PUBLIC  

COMMUNICATION  NETWORKS 

 

ɸʥʥʦʪʘʮʠʷ 
ʆʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʟʘʜʘʯʝʡ ʚ ʩʝʪʷʭ ʩʚʷʟʠ ʦʙʱʝʛʦ ʧʦʣʴ-

ʟʦʚʘʥʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʤʤʫʪʘʪʦʨʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʜʧʨʠʷʪʠʷ ʨʝʘʣʠʟʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʪʨʘʬʠʢʘ 

ʜʣʷ ʘʥʘʣʠʟʘ ʘʥʦʤʘʣʠʡ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʳʷʚʣʝʥʠʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʜʝʡʩʪʚʠʡ. ʊʘʢʞʝ ʧʨʦʚʝʜʝʥʳ ʨʘʩ-

ʯʝʪʳ ʥʘ ʧʨʠʤʝʨʝ ʦʜʥʦʛʦ ʠʟ ʘʙʦʥʝʥʪʦʚ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ. 

Abstract 

Ensuring information security is a key task in public communication networks. Modern switches provide a 

wide range of additional features that allow the enterprise to implement additional means of ensuring information 

security. The article presents the technology of using traffic statistics to analyze anomalies and subsequent detec-

tion of unauthorized actions. Calculations were also made on the example of one of the subscribers of the corpo-

rate telephone network. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʩʝʪʠ ʩʚʷʟʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ, ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ, ʘʥʦʤʘʣʠʠ ʪʨʘʬʠʢʘ 

Keyword. information security, public communication networks, statistics, time series, traffic anomalies 

 

ɺʚʝʜʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʘʢʪʠʢʠ ʨʝʘʣʠʟʘʮʠʠ 

ʩʚʷʟʠ ʚ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤʘʭ ʧʦʟʚʦʣʷʶʪ ʛʦʚʦ-

ʨʠʪʴ ʦ ʧʦʧʳʪʢʘʭ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʟʘʪʨʘʪʳ ʧʨʝʜʧʨʠ-

ʷʪʠʷ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʩʚʷʟʠ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʪʘʨʳʭ ʣʠʥʠʡ ʩʚʷʟʠ ʠ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʦʙʫʩʣʦʚʣʝʥ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʬʠʟʠ-

ʯʝʩʢʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʚ ʦʜʥʫ ʩʝʪʴ ʘʧʧʘʨʘʪʦʚ ʘʥʘʣʦ-

ʛʦʚʦʡ ʪʝʣʝʬʦʥʠʠ ʠ IP ʪʝʣʝʬʦʥʥʳʭ ʘʧʧʘʨʘʪʦʚ. ʅʘ ʩʦ-

ʚʨʝʤʝʥʥʦʤ ʨʳʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʱʝʛʦ ʨʝʰʠʪʴ ʧʦʜʦʙʥʳʝ ʟʘ-

ʜʘʯʠ. ʊʘʢ ʥʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʢʦʤʧʦ-

ʥʦʚʢʠ ʵʣʝʤʝʥʪʦʚ ʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ ʢʘʥʘʣʘ ʪʝʣʝ-

ʬʦʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʤʧʘʥʠʠ ʩ ʚʳʭʦʜʦʤ ʚ ʩʝʪʠ ʩʚʷʟʠ 

ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʩ ʧʦʤʦʱʴʶ ʬʝʜʝʨʘʣʴʥʳʭ ʦʧʝ-

ʨʘʪʦʨʦʚ. 

 

 
ʈʠʩʫʥʦʢ 1 ʇʨʠʤʝʨ ʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ ʢʘʥʘʣʘ 
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ʕʪʦ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʠ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʝʤʘʷ ʩʭʝʤʘ ʧʦʨʦʞʜʘʝʪ ʨʷʜ ʫʷʟʚʠʤʦʩʪʝʡ ʩ 

ʧʦʟʠʮʠʠ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʚʩʝʡ ʩʠʩʪʝʤʳ. ʀʟʚʝʩʪʥʳ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʙʳʣ ʧʨʦ-

ʠʟʚʝʜʝʥ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʚʭʦʜ ʚ ʦʢʦʥʝʯʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ IP-ʪʝʣʝʬʦʥʠʠ, ʘʙʦʥʝʥʪʘ ʥʝ ʠʤʝʶʱʝʛʦ 

ʤʝʞʜʫʛʦʨʦʜʥʝʛʦ ʚʳʭʦʜʘ, ʠ ʧʫʪʝʤ ʧʨʦʩʪʦʛʦ ʧʦʜʙʦʨʘ 

ʥʦʤʝʨʘ ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʚʳʰʝʣ ʥʘ ʤʝʞʜʫʛʦʨʦʜʥʶʶ 

ʩʚʷʟʴ. ɼʘʥʥʳʡ ʚʠʜ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʤʦʞʥʦ ʨʘʩʩʤʘʪ-

ʨʠʚʘʪʴ ʢʘʢ ʥʝʢʦʪʦʨʫʶ ʘʥʦʤʘʣʠʶ ʚ ʪʨʘʬʠʢʝ ʘʙʦ-

ʥʝʥʪʘ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ [1].  

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʢʣʘʩʩʠ-

ʬʠʢʘʮʠʷ ʘʥʦʤʘʣʠʡ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ [2]: 

- ʚʳʙʨʦʩ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʟʢʠʤ ʫʚʝʣʠʯʝʥʠʝʤ 

ʪʨʘʬʠʢʘ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ, ʦʪʨʘ-

ʞʘʝʪʩʷ ʩʣʫʯʘʡʥʳʤ ʧʦʷʚʣʝʥʠʝʤ ʠʣʠ ʥʝʭʘʨʘʢʪʝʨʥʳʤ 

ʧʝʨʠʦʜʦʤ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʘʙʦʥʝʥʪʘ. ʇʨʝʜʧʦʣʦ-

ʞʠʤ, ʯʪʦ ʜʣʷ ʘʙʦʥʝʥʪʘ ʥʝ ʥʘʙʣʶʜʘʣʘʩʴ ʘʢʪʠʚʥʦʩʪʴ 

ʚ ʥʦʯʥʦʝ (ʚʝʯʝʨʥʝʝ) ʚʨʝʤʷ, ʧʨʠ ʥʫʣʝʚʦʤ ʪʨʘʬʠʢʝ 

ʚʦʟʥʠʢʘʝʪ ʩʢʘʯʦʢ, ʯʪʦ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʘʥʦʤʘʣʠʶ; 

- ʠʟʤʝʥʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʪʨʘʬʠʢʘ, 

ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʚʳʙʨʦʩʘ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ, ʥʦ ʠ 

ʩʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʜʦʧʫʩʪʠʤ ʩ ʦʢʦʥʯʘʥʠʝʤ 

ʨʘʙʦʯʝʛʦ ʧʝʨʠʦʜʘ, ʥʝ ʧʨʦʠʩʭʦʜʠʪ; 

- ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʧʦʚʩʝʜʥʝʚʥʦʛʦ, ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʩ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʡ çʩʝʟʦʥ-

ʥʦʩʪʴʶè, ʥʘʣʠʯʠʝ ʥʝʭʘʨʘʢʪʝʨʥʦʛʦ ʪʨʘʬʠʢʘ ʚ ʥʝʨʘ-

ʙʦʯʠʝ ʜʥʠ ʠ ʪ.ʧ.; 

- ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ, ɻ ʪʦ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ 

ʧʘʨʘʤʝʪʨʳ ʩʦʚʧʘʜʘʶʪ ʫ ʜʚʫʭ ʩʦʩʝʜʥʠʭ ʵʣʝʤʝʥʪʦʚ, 

ʜʘʥʥʳʝ ʘʥʦʤʘʣʠʠ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳ ʚ ʘʥʘʣʠʟʝ ʠ 

ʪʨʝʙʫʶʪ ʩʧʝʮʠʘʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ; 

- ʩʦʚʤʝʩʪʥʳʝ ʘʥʦʤʘʣʠʠ, ʵʪʦ ʢʦʛʜʘ ʟʥʘʯʝʥʠʷ 

ʜʚʫʭ ʥʘʙʣʶʜʘʝʤʳʭ ʤʝʪʨʠʢ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʚ ʧʨʝʜʝ-

ʣʘʭ ʥʦʨʤʳ, ʥʦ ʠʭ ʩʦʚʤʝʩʪʥʦʝ ʧʦʷʚʣʝʥʠʝ ʧʨʠʟʥʘʢ 

ʧʨʦʙʣʝʤʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʦʟʥʘ-

ʯʝʥʥʳʝ ʚʳʰʝ ʘʥʦʤʘʣʠʠ ʪʝʣʝʬʦʥʥʦʛʦ ʪʨʘʬʠʢʘ ʚʳ-

ʩʪʫʧʘʶʪ ʢʘʢ ʥʝʢʦʪʦʨʳʝ ʠʥʬʦʨʤʘʪʠʚʥʳʝ ʧʨʠʟʥʘʢʠ 

ʥʘʨʫʰʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʨʧʦ-

ʨʘʪʠʚʥʦʡ ʩʠʩʪʝʤʳ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦ-

ʚʨʝʤʝʥʥʳʝ ʢʦʤʤʫʪʘʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ SI3000 CS 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʪʨʘʬʠʢʘ ʥʘ ʧʨʝʜ-

ʤʝʪ ʚʳʷʚʣʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʘʥʦʤʘʣʠʡ [3]. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʜʦʩʪʘʪʦʯʥʦ ʫʥʠʚʝʨ-

ʩʘʣʴʥʳ ʠ ʦʭʚʘʪʳʚʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʧʨʦʙʣʝʤ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʘʥʘʣʠʟʘ ʥʝ ʪʨʝʙʫʝʪʩʷ ʧʨʝʜ-

ʚʘʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʠʯʠʥʘʭ ʠʣʠ ʠʩʪʦʯʥʠ-

ʢʘʭ ʧʦʷʚʣʝʥʠʷ ʘʥʦʤʘʣʠʠ ʪʨʘʬʠʢʘ ʚ ʪʝʣʝʬʦʥʥʦʡ 

ʩʝʪʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʩʥʦʚʘʥʳ ʥʘ ʘʥʘʣʠʟʝ 

ʠʟʤʝʥʝʥʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʪʦʢʦʚ 

ʚ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʫʢʘʟʘʥʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʧʨʝʜʧʦ-

ʣʘʛʘʝʪ ʘʥʘʣʠʟ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ. ɺʨʝʤʝʥʥʦʡ ʨʷʜ - 

ʵʪʦ ʟʘʜʘʥʥʘʷ ʚʨʝʤʝʥʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʘʙʣʶ-

ʜʝʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʯʝʨʝʟ ʨʝʛʫʣʷʨʥʳʝ ʧʨʦʤʝʞʫʪʢʠ 

ʚʨʝʤʝʥʠ (ʥʘʧʨʠʤʝʨ, ʝʞʝʤʝʩʷʯʥʦ, ʝʞʝʜʥʝʚʥʦ, ʝʞʝ-

ʥʝʜʝʣʴʥʦ, ʝʞʝʯʘʩʥʦ, ʝʞʝʢʚʘʨʪʘʣʴʥʦ, ʝʞʝʛʦʜʥʦ). 

ʉʚʝʜʝʥʠʷ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʠʟʤʝʨʝʥʠʷʤʠ ʚʭʦʜʷʱʝʛʦ 

ʪʨʘʬʠʢʘ, ʠʩʭʦʜʷʱʝʛʦ ʪʨʘʬʠʢʘ ʠ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ. 

ɺʘʞʥʘ ʥʝ ʪʦʣʴʢʦ ʩʪʘʪʠʩʪʠʢʘ, ʥʘʢʦʧʣʝʥʥʘʷ ʟʘ 

ʧʨʝʜʳʜʫʱʠʝ ʧʝʨʠʦʜʳ ʥʘʙʣʶʜʝʥʠʷ, ʥʦ ʠ ʦʮʝʥʦʯʥʳʝ 

ʟʥʘʯʝʥʠʷ ʥʘ ʥʝʢʦʪʦʨʳʡ ʙʫʜʫʱʠʡ ʧʝʨʠʦʜ, ʪʦ ʝʩʪʴ 

ʧʨʦʛʥʦʟʥʳʝ ʦʮʝʥʢʠ. ʊʝʭʥʦʣʦʛʠʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʚʝʜʝʥʠʷʭ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ, ʩʦʩʪʘʚ-

ʣʝʥʳ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʙʫʜʫʱʠʝ ʚʝʣʠʯʠʥʳ 

ʵʪʠʭ ʨʷʜʦʚ ʙʫʜʫʪ ʩʦʩʪʘʚʣʝʥʳ ʥʘ ʦʩʥʦʚʝ ʧʨʦʰʣʳʭ ʠ 

ʪʝʥʜʝʥʮʠʠ, ʧʨʦʷʚʠʚʰʠʝʩʷ ʚ ʧʨʦʰʣʦʤ, ʥʝ ʠʟʤʝʥʷʪʩʷ 

ʚ ʙʫʜʫʱʝʤ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʘʥʦʤʘʣʠʡ ʪʨʘʬʠʢʘ ʚ ʩʝ-

ʪʷʭ ʩʚʷʟʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʳʤ. 

ʀʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʪʨʠ ʪʠʧʘ ʤʦʜʝʣʝʡ: 

ʤʦʜʝʣʠ ʚʨʝʤʝʥʥʳʭ ʩʝʨʠʡ (ʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦ), 

ʩʛʣʘʞʠʚʘʥʠʝ, ʧʨʠʯʠʥʥʳʝ ʤʦʜʝʣʠ (ʫʨʘʚʥʝʥʠʷ ʨʝ-

ʛʨʝʩʩʠʠ). 

ʊʝʭʥʦʣʦʛʠʷ ʚʳʷʚʣʝʥʠʷ ʘʥʦʤʘʣʠʡ ʪʨʘʬʠʢʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʘʷ. 

ʕʪʘʧ 1. ʆʨʛʘʥʠʟʘʮʠʷ ʩʙʦʨʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ ʧʦ ʪʨʘʬʠʢʫ. ʕʪʦ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʯʝ-

ʨʝʟ ʧʨʝʜʫʩʪʘʥʦʚʣʝʥʥʳʝ ʬʫʥʢʮʠʠ ʢʦʤʤʫʪʘʪʦʨʘ ʠʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦ-

ʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ. ɼʣʷ ʧʨʠʤʝʨʘ ʥʘ ʨʠʩʫʥʢʝ 2 

ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʥʝʜʝʣʴʥʳʡ ʪʨʘʬʠʢ ʦʜʥʦʛʦ ʠʟ ʘʙʦ-

ʥʝʥʪʦʚ ʚ ʣʦʢʘʣʴʥʦʡ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ. 

 

 
ʈʠʩʫʥʦʢ 2 ɼʠʥʘʤʠʢʘ ʪʨʘʬʠʢʘ ʧʦ ʥʝʜʝʣʷʤ 2018 ʛʦʜʘ 
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ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʪʨʘʬʠʢʘ 

ʩʚʷʟʘʥ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʢʦʤ-

ʤʝʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʘʷ ʠʤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʝʣʝʬʦʥʥʳʭ ʧʝʨʝʛʦʚʦ-

ʨʦʚ ʫʜʘʣʝʥʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʩ ʛʦʣʦʚʥʳʤ ʦʬʠʩʦʤ. 

ɼʘʥʥʳʡ ʭʘʨʘʢʪʝʨ ʚʳʟʚʘʥ ʪʘʢʞʝ ʩʝʟʦʥʥʦʩʪʴʶ, ʯʪʦ 

ʛʦʚʦʨʠʪ ʦ ʩʥʠʞʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʨʘʬʠʢʘ ʚ ʣʝʪ-

ʥʠʝ ʧʝʨʠʦʜʳ 

ʕʪʘʧ 2. ʆʨʛʘʥʠʟʘʮʠʷ ʨʝʛʫʣʷʨʥʦʛʦ ʘʥʘʣʠʟʘ ʪʨʘ-

ʬʠʢʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʪʨʝʥʜʘ, ʩʝʟʦʥʥʦʩʪʠ, ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ. ʅʝʦʙʭʦʜʠʤʦ ʚʳʨʘʙʦʪʘʪʴ ʧʦʨʦ-

ʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ 

ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʢʘʢ ʘʥʦʤʘʣʠʷ ʪʨʘʬʠʢʘ ʠ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʥʘʨʫʰʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ. 

ʉʪʘʥʜʘʨʪʥʦ ʜʣʷ ʘʥʘʣʠʟʘ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʠʩ-

ʧʦʣʴʟʫʶʪ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪ ʧʨʝʜʧʦʣʘʛʘʝ-

ʤʳʝ ʦʩʦʙʝʥʥʦʩʪʠ (ʢʦʤʧʦʥʝʥʪʳ) ʨʷʜʘ. ʆʙʳʯʥʦ ʤʦ-

ʜʝʣʴ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʢʦʤʧʦʥʝʥʪ (ʨʠʩʫʥʦʢ 3): 

- ʪʨʝʥʜ, ʦʪʨʘʞʘʝʪ ʦʙʱʝʝ ʧʦʚʝʜʝʥʠʝ ʨʷʜʘ ʚ 

ʧʣʘʥʝ ʚʦʟʨʘʩʪʘʥʠʷ ʠʣʠ ʫʙʳʚʘʥʠʷ ʟʥʘʯʝʥʠʡ; 

- ʩʝʟʦʥʥʦʩʪʴ, ʧʝʨʠʦʜʠʯʥʳʝ ʢʦʣʝʙʘʥʠʷ ʟʥʘʯʝ-

ʥʠʡ, ʩʚʷʟʘʥʥʳʝ, ʥʘʧʨʠʤʝʨ, ʩ ʜʥʝʤ ʥʝʜʝʣʠ ʠʣʠ ʤʝ-

ʩʷʮʘ; 

- ʩʣʫʯʘʡʥʦʝ ʟʥʘʯʝʥʠʝ ð ʵʪʦ ʪʦ, ʯʪʦ ʦʩʪʘʥʝʪʩʷ 

ʦʪ ʨʷʜʘ ʧʦʩʣʝ ʠʩʢʣʶʯʝʥʠʷ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪ. ɿʜʝʩʴ 

ʠ ʙʫʜʝʪ ʠʩʢʘʪʴʩʷ ʘʥʦʤʘʣʠʷ ʪʨʘʬʠʢʘ. 

 

 
ʈʠʩʫʥʦʢ 3 - ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ: 

1 ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʥʘ ʠʥʪʝʨʚʘʣʝ ʥʘʙʣʶʜʝʥʠʷ (A); 2 ï ʪʨʝʥʜ; 3 ï ʪʨʝʥʜ ʠ ʩʝʟʦʥʥʘʷ ʚʦʣʥʘ; 

4 ï ʟʥʘʯʝʥʠʝ ʪʦʯʝʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʥʘ ʠʥʪʝʨʚʘʣʝ ʫʧʨʝʞʜʝʥʠʷ (B); 5 ï ʠʥʪʝʨʚʘʣʴʥʳʡ ʧʨʦʛʥʦʟ 

 

ʄʦʞʥʦ ʚʢʣʶʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʤʧʦ-

ʥʝʥʪʳ, ʥʘʧʨʠʤʝʨ ʮʠʢʣʠʯʝʩʢʫʶ, ʢʘʢ ʤʥʦʞʠʪʝʣʴ 

ʪʨʝʥʜʘ, ʘʥʦʤʘʣʴʥʫʶ ʠʣʠ ʩʦʮʠʘʣʴʥʫʶ (ʥʘʧʨʠʤʝʨ, 

ʧʨʘʟʜʥʠʢʠ). ɽʩʣʠ ʪʨʝʥʜ ʠʣʠ ʩʝʟʦʥʥʦʩʪʴ ʚ ʜʘʥʥʳʭ ʥʝ 

ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ, ʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʤʧʦ-

ʥʝʥʪʳ ʠʟ ʤʦʜʝʣʠ ʤʦʞʥʦ ʠʩʢʣʶʯʠʪʴ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦ-

ʙʦʡ ʢʦʤʧʦʥʝʥʪʳ ʤʦʜʝʣʠ, ʦʧʨʝʜʝʣʷʶʪ ʝ yʪʠʧ. ʊʘʢ, 

ʝʩʣʠ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʩʢʣʘʜʳʚʘʶʪʩʷ, ʯʪʦʙʳ ʧʦʣʫ-

ʯʠʪʴ ʥʘʙʣʶʜʘʝʤʳʡ ʚʨʝʤʝʥʥʦʡ ʨʷʜ, ʪʦ ʛʦʚʦʨʷʪ, ʯʪʦ 

ʤʦʜʝʣʴ ʘʜʜʠʪʠʚʥʘ, ʝʩʣʠ ʢʦʤʧʦʥʝʥʪʳ ʧʝʨʝʤʥʦʞʘ-

ʶʪʩʷ, ʪʦ ʛʦʚʦʨʷʪ, ʯʪʦ ʵʪʦ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʘʷ ʤʦ-

ʜʝʣʴ, ʝʩʣʠ ʯʪʦ-ʪʦ ʫʤʥʦʞʘʝʪʩʷ, ʘ ʯʪʦ-ʪʦ ʩʢʣʘʜʳʚʘ-

ʝʪʩʷ, ʪʦ ʩʯʠʪʘʶʪ, ʯʪʦ ʤʦʜʝʣʴ ʩʤʝʰʘʥʥʘʷ. ʊʠʧ ʤʦ-

ʜʝʣʠ ʚʳʙʠʨʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʥʘ ʦʩʥʦʚʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. 

ʕʪʘʧ 3. ʇʦʩʪʨʦʝʥʠʝ ʧʨʦʛʥʦʟʘ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʤʝʪʦʜʘ ʤʝʥʷʶʱʝʛʦʩʷ (ʩʢʦʣʴʟʷʱʝʛʦ) ʩʨʝʜʥʝʛʦ 

ʧʨʦʛʥʦʟ ʣʶʙʦʛʦ ʧʝʨʠʦʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʫ-

ʯʝʥʠʝ ʩʨʝʜʥʝʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʝʩʢʦʣʴʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʥʘʙʣʶʜʝʥʠʡ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚʳ-

ʙʨʘʥʦ ʩʢʦʣʴʟʷʱʝʝ ʩʨʝʜʥʝʝ ʟʘ ʪʨʠ ʧʝʨʠʦʜʘ, ʧʨʦʛʥʦ-

ʟʦʤ ʥʘ ʤʘʡ ʙʫʜʝʪ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘ 

ʬʝʚʨʘʣʴ, ʤʘʨʪ ʠ ʘʧʨʝʣʴ. ʇʨʠʤʝʥʷʶʪʩʷ ʨʘʟʥʳʝ ʩʧʦ-

ʩʦʙʳ ʫʩʨʝʜʥʝʥʠʷ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʭ ʜʘʥʥʳʭ ʩ ʮʝʣʴʶ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʥʘʯʝʥʠʡ ʜʘʥʥʳʭ ʚ ʙʫʜʫʱʝʤ. 

ʆʙʦʩʥʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʪʦʜʘ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʨʘʬʠʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩ-

ʥʦʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʅʘ ʨʠʩʫʥʢʘʭ 4 ï 6 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʦʛʥʦʟʥʳʝ 

ʦʮʝʥʢʠ ʪʨʘʬʠʢʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʘʭ ʧʨʦʛʥʦʟʠ-

ʨʦʚʘʥʠʷ. 
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ʈʠʩʫʥʦʢ 4 ʇʨʦʛʥʦʟ ʠʟʤʝʥʝʥʠʷ ʪʨʘʬʠʢʘ ʧʦ ʤʝʪʦʜʫ ʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦ ʚ 2 ʤʝʩʷʮʘ 

 

 
ʈʠʩʫʥʦʢ 5 ʇʨʦʛʥʦʟ ʠʟʤʝʥʝʥʠʷ ʪʨʘʬʠʢʘ ʩ ʧʦʤʦʱʴʶ ʧʦʣʠʥʦʤʘ 4 ʩʪʝʧʝʥʠ 

 

 
ʈʠʩʫʥʦʢ 6 ʇʨʦʛʥʦʟ ʠʟʤʝʥʝʥʠʷ ʪʨʘʬʠʢʘ ʩ ʧʦʤʦʱʴʶ ʧʦʣʠʥʦʤʘ 2 ʩʪʝʧʝʥʠ 

 

ʕʪʘʧ 4. ʉʨʘʚʥʝʥʠʝ ʧʨʦʛʥʦʟʥʦʛʦ ʟʥʘʯʝʥʠʝ 

ʪʨʝʥʜʘ, ʩʝʟʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠ-

ʯʠʥʳ ʠʟʤʝʥʝʥʠʷ ʪʨʘʬʠʢʘ ʩ ʪʝʢʫʱʠʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʪʨʘʬʠʢʘ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ. ɺ ʩʣʫʯʘʝ ʥʘʙʣʶ-

ʜʝʥʠʷ ʘʥʦʤʘʣʠʠ ʧʦ ʪʨʝʥʜʫ (ʨʝʟʢʠʡ ʨʦʩʪ ʪʨʝʥʜʘ), ʧʦ 

ʩʝʟʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ (ʩʜʚʠʛ ʩʝʟʦʥʥʦʡ ʩʦʩʪʘʚʣʷ-

ʶʱʝʡ) ʠʣʠ ʩʫʱʝʩʪʚʝʥʥʳʡ ʨʦʩʪ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠ-

ʯʠʥʳ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦʙ ʘʥʦʤʘʣʠʠ ʪʝʣʝʬʦʥʥʦʛʦ 

ʪʨʘʬʠʢʘ ʫ ʢʦʥʢʨʝʪʥʦʛʦ ʘʙʦʥʝʥʪʘ ʠ ʙʦʣʝʝ ʪʱʘʪʝʣʴ-

ʥʦʡ ʧʨʦʚʝʨʢʠ ʧʦ ʚʦʧʨʦʩʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʊʘʢ ʥʘ ʨʠʩʫʥʢʝ 7 ʧʨʠʚʝʜʝʥʘ ʜʠʥʘʤʠʢʘ 

ʦʪʢʣʦʥʝʥʠʡ ʬʘʢʪʠʯʝʩʢʦʛʦ ʪʨʘʬʠʢʘ ʦʪ ʧʨʦʛʥʦʟʥʳʭ 

ʟʥʘʯʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʧʦʣʠʥʦʤʘ 4 

ʩʪʝʧʝʥʠ. 
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ʈʠʩʫʥʦʢ 7 ɼʠʥʘʤʠʢʘ ʦʪʢʣʦʥʝʥʠʡ ʬʘʢʪʠʯʝʩʢʦʛʦ ʪʨʘʬʠʢʘ ʦʪ ʧʨʦʛʥʦʟʥʳʭ ʟʥʘʯʝʥʠʡ 

 

ʀʟ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʨʠʩʫʥʢʘ ʚʠʜʥʳ ʘʥʦʤʘʣʴʥʳʝ 

ʧʠʢʠ, ʚʳʧʘʜʘʶʱʠʝ ʥʘ 3, 15 ʠ 43 ʥʝʜʝʣʠ ʥʘʙʣʶʜʝʥʠʡ 

ʟʘ ʜʠʥʘʤʠʢʦʡ ʪʨʘʬʠʢʘ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦ-

ʣʷʶʪ ʠʥʠʮʠʠʨʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʦʚʝʨʢʠ ʜʨʫ-

ʛʠʭ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʧʨʠʟʥʘʢʦʚ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 

ʘʥʦʤʘʣʠʡ ʪʨʘʬʠʢʘ. ʇʦ ʤʝʨʝ ʥʘʢʦʧʣʝʥʠʷ ʜʘʥʥʳʭ, 

ʙʫʜʫʪ ʫʪʦʯʥʷʪʴʩʷ ʧʨʦʛʥʦʟʥʳʝ ʦʮʝʥʢʠ ʠ ʫʚʝʣʠʯʠ-

ʚʘʪʴʩʷ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʬʦʨʤʠʨʫʝʤʳʭ ʚʳʚʦʜʘʭ. 

ʊʘʢʞʝ, ʚʠʜʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʦʨʠʠ 

ʬʨʘʢʪʘʣʦʚ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʘʥʦʤʘʣʠʡ ʪʨʘʬʠʢʘ ʠ ʧʦ-

ʚʳʰʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʨʧʦʨʘ-

ʪʠʚʥʦʡ ʩʝʪʠ [4]. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʥʘʯʘʣʴʥʳʡ ʢʦʥ-

ʪʨʦʣʴ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʝʟʦʧʘʩ-

ʥʦʩʪʴ ʩʝʪʝʡ ʩʚʷʟʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʂʘʢ ʫʞʝ ʦʪ-

ʤʝʯʘʣʦʩʴ, ʢʣʶʯʝʚʳʤ ʚʦʧʨʦʩʦʤ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥ-

ʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʧʨʝʜʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚʳʙʨʦʩʘ ʠʟʤʝʥʝʥʠʷ ʪʨʘʬʠʢʘ. 

ɺʠʜʠʪʩʷ, ʯʪʦ ʵʪʦ ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʦʙʫʩʣʦʚ-

ʣʝʥʦ ʪʘʨʠʬʥʦʡ ʧʦʣʠʪʠʢʦʡ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʦʧʝʨʘ-

ʪʦʨʘ ʩʚʷʟʠ. 
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DEVELOPMENTAL  PERSPECTIVES 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʪʘʪʠʩʪʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʇʆ ʜʣʷ ʨʘʙʦʪʳ ʩ ʇʂ 

ʣʶʜʴʤʠ ʩ ʆɺɿ. ʂʨʘʪʢʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʚʘʨʠʘʥʪʳ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ɻ ʢʨʘʥʥʦʛʦ ʜʦ-

ʩʪʫʧʘ. ɺʳʷʚʣʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʪʝʭʥʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʦʚ ʠʭ ʧʨʦʜʚʠʞʝʥʠʷ ʥʘ ʨʳʥʢʝ ʇʆ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʚʳʜʚʠʥʫʪʦ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʧʝʨʩʧʝʢʪʠʚʘʭ ʦʪʨʘʩʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʝʩʢʦʥʪʘʢʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 
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Abstract 

The article describes usage statistics of specialized software for human-machine interaction for people with 

disabilities. Modern screen magnifier software is briefly analyzed. The pros and cons of the computer productsô 

technical aspects are shown, as well as their marketing methods at the software market have been identified. Based 

on this, a presumption on the prospects of the particular industry was made in accordance with the development 

direction of modern technologies, including contactless control. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʘʪʠʩʪʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʵʢʨʘʥʥʘʷ ʣʫʧʘ, ʯʝʣʦʚʝʢʦ-

ʢʦʤʧʴʶʪʝʨʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. 

Key words: usage statistics, software, screen magnifier, human-machine interaction, statistical analysis. 

 

ʉʦʟʜʘʥʠʝ ʫʜʦʙʥʦʛʦ ʠ ʜʦʩʪʫʧʥʦʛʦ ʙʝʩʢʦʥʪʘʢʪ-

ʥʦʛʦ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʪʨʝʙʫʝʪ ʨʘʟ-

ʨʘʙʦʪʢʫ ʤʝʪʦʜʠʢ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʩʧʦʩʦʙʥʳʭ ʦʙʝʩʧʝ-

ʯʠʪʴ ʜʘʥʥʳʝ ʩʚʦʡʩʪʚʘ. ɻʨʘʞʜʘʥʝ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ï ʵʪʦ ʣʠʮʘ, ʠʤʝʶʱʠʝ ʥʝ-

ʜʦʩʪʘʪʢʠ ʚ ʬʠʟʠʯʝʩʢʦʤ ʠ (ʠʣʠ) ʧʩʠʭʠʯʝʩʢʦʤ ʨʘʟʚʠ-

ʪʠʠ: ʛʣʫʭʠʝ, ʩʣʘʙʦʩʣʳʰʘʱʠʝ, ʩʣʝʧʳʝ, ʩʣʘʙʦʚʠʜʷ-

ʱʠʝ, ʩ ʪʷʞʝʣʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʨʝʯʠ, ʩ ʥʘʨʫʰʝʥʠ-

ʷʤʠ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʤʦʪʦʨʠʢʠ, ʠ 

ʜʨ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʠʥʪʝʨʬʝʡʩʦʤ 

ʩʠʩʪʝʤʳ, ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʥʘ ʦʩʥʦʚʝ ʣʶʙʦʡ ʠʟ ʪʝʢʫ-

ʱʠʭ ʪʝʭʥʦʣʦʛʠʡ (ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʳʰʴ, ʢʣʘʚʠʘʪʫʨʘ, 

ʜʞʦʡʩʪʠʢ ʠ ʧʨ.), ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘʪʠʯʥʳʤ ʜʣʷ 

ʛʨʘʞʜʘʥ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦ-

ʚʴʷ. ɺ ʦʩʥʦʚʥʦʤ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʨʳʥʢʘ ʇʆ ʜʣʷ 

ʣʁ ʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ ʛʦʣʦʩʦʚʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠʣʠ ʦʪʜʝʣʴʥʦ ʵʢʨʘʥ-

ʥʫ ʁʣʫʧʫ ʜʣʷ ʦʙʳʯʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʦʪʦʙʨʘʞʘʝʤʦʛʦ 

ʥʘ ʜʠʩʧʣʝʝ ʠʟʦʙʨʘʞʝʥʠʷ [1]. 

ʉʫʱʝʩʪʚʫʝʪ ʢʨʘʡʥʝ ʤʘʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥ-

ʥʳʭ ʧʦ ʨʳʥʢʫ ʧʨʦʛʨʘʤʤ ʵʢʨʘʥʥʦʛʦ ʜʦʩʪʫʧʘ. ɽʜʠ-

ʥʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʝʛʦ ʩʝʛʤʝʥʪʦʚ ʚʩʸ-

ʪʘʢʠ ʧʨʦʚʦʜʷʪʩʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, 

ʯʪʦ ʜʝʣʘʝʪ ʥʝʩʢʦʣʴʢʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʦʙʲʝʢʪʠʚʥʦʩʪʴ 

ʩʦʙʠʨʘʝʤʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʧʦʪʦʤʫ ʯʪʦ ʢʦʤʧʘʥʠʠ ʧʨʦ-

ʚʦʜʷʪ ʦʧʨʦʩʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦ ʠʥʪʝʨʝʩʫʶʱʠʤ ʠʭ 

ʧʫʥʢʪʘʤ [2]. ʇʨʦʙʣʝʤʘ ʥʝʜʦʩʪʘʪʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʚʦʜʠʪ ʢ ʪʨʫʜʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝ-

ʥʠʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʘʥʘʣʠʟʘ ʨʳʥʢʘ, 

ʪʘʢ ʢʘʢ ʦʪʩʫʪʩʪʚʫʝʪ ʬʘʢʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ 

ʨʘʩʯʸʪʘ ʝʛʦ y ʤʢʦʩʪʠ ʠ ɻ ʣʘʩʪʠʯʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʜʘʥʥʘʷ 

ʩʠʪʫʘʮʠʷ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʚʳʚʦʜ ʬʫʥʢʮʠʡ 

ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. ɪʤʢʦʩʪʴ ʨʳʥʢʘ ʧʨʦʛʨʘʤʤ 

ʵʢʨʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʚʦʦʙʱʝ ʜʦʩʪʘʪʦʯʥʘ ʩʧʝʮʠʬʠʯʥʘ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚ ʦʙʱʝʤ ʩʤʳʩʣʝ, ʨʳʥʦʯʥʘʷ ʸʤʢʦʩʪʴ - 

ʵʪʦ ʩʦʚʦʢʫʧʥʳʡ ʧʣʘʪʸʞʝʩʧʦʩʦʙʥʳʡ ʩʧʨʦʩ ʧʦʢʫʧʘ-

ʪʝʣʝʡ ʥʘ ʦʧʨʝʜʝʣʸʥʥʳʡ ʪʦʚʘʨ ʧʨʠ ʩʣʦʞʠʚʰʝʤʩʷ 

ʫʨʦʚʥʝ ʮʝʥ. ʆʜʥʘʢʦ ʯʠʩʣʦ ʥʝʟʨʷʯʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʢʦʤʧʴʶʪʝʨʘ ʜʦʩʪʘʪʦʯʥʦ ʩʪʨʦʛʦ ʬʠʢʩʠʨʦʚʘʥʦ (ʨʠʩ. 

1), ʠ ʝʛʦ ʫʚʝʣʠʯʝʥʠʝ ʤʘʣʦ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʮʝʥ ʥʘ 

ʨʳʥʢʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʇʆ [3]. 

 
ʈʠʩ. 1. ʉʪʘʪʠʩʪʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʇʆ ʜʣʷ ʨʘʙʦʪʳ ʩ ʇʂ ʣʶʜʴʤʠ ʩ ʆɺɿ 

 

ʅʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʧʨʦʛʨʘʤʤ ʯʪʝʥʠʷ ʵʢʨʘʥʘ, 

ʩʫʱʝʩʪʚʫʝʪ ʚʩʝʛʦ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ ʩʝʨʴʸʟʥʳʭ ʠʛʨʦ-

ʢʦʚ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠ ʦʧʨʝʜʝʣʷʶʪ ʦʩʥʦʚʥʳʝ 

ʚʝʢʪʦʨʳ ʨʘʟʚʠʪʠʷ ʠʥʜʫʩʪʨʠʠ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝ-

ʜʝʥʳ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ 

ʵʢʨʘʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʨʘʩʧʨʝʜʝʣʸʥʥʳʝ ʧʦ ʯʘʩʪʦʪʝ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ. 

ʊʘʙʣʠʮʘ 1 

ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʵʢʨʘʥʥʦʛʦ ʜʦʩʪʫʧʘ 

ʇʨʦʛʨʘʤʤʘ ʏʠʩʣʦ ʨʝʩʧʦʥʜʝʥʪʦʚ ʇʨʦʮʝʥʪ ʨʝʩʧʦʥʜʝʥʪʦʚ ʉʪʦʠʤʦʩʪʴ ʧʨʦʛʨʘʤʤʳ, ʨ. 

JAWS for Windows 500 75.2% 49.000 

NVDA 170 25.6% ʙʝʩʧʣʘʪʥʦ 

Window-Eyes 156 23.5% 24.000 

SuperNova 148 22.3% 30.950 

ZoomText 50 7.5% 63.000 
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ʉʪʘʪʠʩʪʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʣʠʟʠʨʦʚʘʥʥʦʛʦ ʇʆ 

ʜʣʷ ʨʘʙʦʪʳ ʩ ʇʂ ʣʶʜʴʤʠ ʩ ʆɺɿ



62 TECHNICAL SCIENCE / ζColloquium - journal Ȼ# 1(53),2020  

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ 49% ʨʝʩʧʦʥʜʝʥʪʦʚ ʠʩ-

ʧʦʣʴʟʫʶʪ ʙʦʣʝʝ ʦʜʥʦʡ ʧʨʦʛʨʘʤʤʳ, 23% - ʙʦʣʝʝ 

ʜʚʫʭ ʠ 8% - ʙʦʣʝʝ ʪʨʸʭ. 

ʇʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʤʠ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʧʦʣʴ-

ʟʦʚʘʪʝʣʠ ʧʨʠ ʚʳʙʦʨʝ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʵʢʨʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 

ʇʨʠʯʠʥʳ ʚʳʙʦʨʘ ʧʨʦʛʨʘʤʤʳ 

ʇʨʠʯʠʥʘ ʏʠʩʣʦ ʨʝʩʧʦʥʜʝʥʪʦʚ ʇʨʦʮʝʥʪ ʨʝʩʧʦʥʜʝʥʪʦʚ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʵʨʛʦʥʦʤʠʯʥʦʩʪʴ 270 42,9% 

ʉʪʦʠʤʦʩʪʴ 207 32,9% 

ʅʘʣʠʯʠʝ ʧʦʜ ʨʫʢʦʡ 71 11,3% 

ʂʘʢʘʷ-ʪʦ ʢʦʥʢʨʝʪʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ 40 7,1% 

ʍʦʨʦʰʘʷ ʧʦʜʜʝʨʞʢʘ ʨʘʟʨʘʙʦʪʯʠʢʘ 37 5,9% 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩ ʩʝʨʴʸʟ-

ʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʟʨʝʥʠʷ ʯʘʱʝ ʧʦʢʫʧʘʶʪ ʇʆ: 

36,6% ʧʨʦʪʠʚ 9,7% ʩʨʝʜʠ ʣʶʜʝʡ ʩ ʤʘʣʳʤʠ ʥʘʨʫʰʝ-

ʥʠʷʤʠ, ʦʜʥʘʢʦ ʣʠʮʘ ʩ ʤʘʣʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʯʘʱʝ 

ʧʦʣʫʯʘʶʪ ʠʭ ʦʪ ʨʘʙʦʪʦʜʘʪʝʣʷ: ʚ 43,5% ʚʩʝʭ ʩʣʫʯʘʝʚ. 

ʄʘʣʦʦʧʳʪʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪ ʥʝ-

ʢʦʤʤʝʨʯʝʩʢʠʝ ʨʝʰʝʥʠʷ: 30,9% ʧʨʦʪʠʚ 8,4% ʦʧʳʪ-

ʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʉʨʘʚʥʠʚʘʷ ʚʳʰʝʧʨʠʚʝʜʸʥʥʳʝ ʧʨʠʤʝʨʳ, 

ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʛʨʘʤʤʝ "JAWS for 

Windows" ʚʳʜʝʣʝʥʦ ʧʝʨʚʦʝ ʤʝʩʪʦ ʩ ʙʦʣʴʰʠʤ ʦʪʨʳ-

ʚʦʤ ʦʪ ʢʦʥʢʫʨʝʥʪʦʚ. ɼʘʥʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʦʙʫʩʣʘʚ-

ʣʠʚʘʝʪʩʷ ʨʷʜʦʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ: 

- ʆʧʨʝʜʝʣʸʥʥʦʡ ʨʝʪʨʦʛʨʘʜʥʦʩʪʴʶ ʧʦʣʴʟʦʚʘ-

ʪʝʣʴʩʢʦʡ ʘʫʜʠʪʦʨʠʠ. 

- ɼʦʩʪʘʪʦʯʥʦ ʥʠʟʢʠʤ ʦʙʱʝʤ ʫʨʦʚʥʝʤ ʢʦʤʧʴ-

ʶʪʝʨʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. 

- ʅʝʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʦʡ ʙʝʩʧʣʘʪʥʦʡ ʚʝʨʩʠʠ 

ʨʝʯʝʚʦʛʦ ʩʠʥʪʝʟʘʪʦʨʘ "Speaking Mouse" ʥʘ "JAWS" 

ʚʳʰʝ 6.20, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʧʦ ʧʦʧʫʣʷʨ-

ʥʦʩʪʠ ʩʨʝʜʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ 

"JAWS" ʩʪʘʨʳʭ ʚʝʨʩʠʡ. 

ʊʘʢʞʝ ʚ ʦʪʥʦʰʝʥʠʠ "JAWS for Windows" ʩʣʝ-

ʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʥʦʚʣʝʥʠʝ ʨʫʩʠʬʠʮʠʨʦʚʘʥʥʦʡ 

ʚʝʨʩʠʠ ʚʦʦʙʱʝ ʚ ʮʝʣʦʤ ʧʨʦʠʩʭʦʜʠʪ ʥʘʤʥʦʛʦ ʨʝʞʝ, 

ʯʝʤ ʦʨʠʛʠʥʘʣʴʥʦʡ ʘʥʛʣʦʷʟʳʯʥʦʡ. 

ʇʨʦʛʨʘʤʤʘ "Window-Eyes" ʚʦʦʙʱʝ ʷʚʣʷʝʪʩʷ 

ʩʚʸʨʥʫʪʳʤ ʧʨʦʝʢʪʦʤ, ʘ "JAWS for Windows" ʨʝʛʫ-

ʣʷʨʥʦ ʦʙʥʦʚʣʷʝʪʩʷ ʣʠʰʴ ʥʘʠʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʦʡ 

ʯʘʩʪʴʶ ʘʫʜʠʪʦʨʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʤʝʥʴʰʠʥʩʪʚʦ 

[4]. ʀʟ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʧʝʨʚʦʡ ʪʨʦʡʢʠ ʧʨʦʛʨʘʤʤ 

ʵʢʨʘʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʫʩʩʢʦʷʟʳʯ-

ʥʦʤ ʨʳʥʢʝ, ʧʦʞʘʣʫʡ, ʪʦʣʴʢʦ "NVDA"  ʨʝʛʫʣʷʨʥʦ ʦʙ-

ʥʦʚʣʷʝʪʩʷ ʩʚʦʠʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ï ʵʪʦ ʧʨʦʛʨʘʤʤʘ 

ʩ ʦʪʢʨʳʪʳʤ ʢʦʜʦʤ, ʧʦʩʣʝʜʥʝʝ ʦʙʥʦʚʣʝʥʠʝ ʢʦʪʦʨʦʡ 

ʚʳʰʣʦ ʚ ʦʢʪʷʙʨʝ 2019 ʛʦʜʘ [5]. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʦʙʫ-

ʩʣʘʚʣʠʚʘʝʪʩʷ ʥʝʢʦʤʤʝʨʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʦʤ ʜʘʥʥʦʛʦ 

ʧʨʦʜʫʢʪʘ, ʯʪʦ ʥʝ ʪʨʝʙʫʝʪ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʬʠʥʘʥʩʦ-

ʚʳʭ ʟʘʪʨʘʪ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʚʩʸ-ʪʘʢʠ ʝ y

ʤʘʣʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ, ʯʪʦ ʟʘʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷ ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʪʴ ʧʨʦʜʫʢʪ ʩ ʮʝʣʴʶ ʧʦʣʫ-

ʯʝʥʠʷ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʜʣʷ ʧʨʠʙʣʠʞʝʥʠʷ ʝ yʢ 

ʢʦʤʤʝʨʯʝʩʢʠʤ ʘʥʘʣʦʛʘʤ, ʪʘʢ ʢʘʢ ʙʘʟʦʚʳʡ ʥʘʙʦʨ ʭʦ-

ʜʦʚʳʭ ʬʫʥʢʮʠʡ ʝʱʸ ʥʝ ʜʦʩʪʠʛʥʫʪ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʨʦʛʨʘʤʤ ʵʢʨʘʥʥʦʛʦ ʜʦ-

ʩʪʫʧʘ ʠ ʠʭ ʪʦʨʛʦʚʳʝ ʧʘʨʪʥʸʨʳ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ 

ʙʦʣʴʰʠʝ ʧʨʦʙʣʝʤʳ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʧʣʘʪʥʳʭ ʦʙʥʦʚ-

ʣʝʥʠʡ ʥʘ ʨʫʩʩʢʦʷʟʳʯʥʦʤ ʨʳʥʢʝ. ɺʦ ʤʥʦʛʦʤ ʢʘʢ ʨʘʟ 

ʠʤʝʥʥʦ ʵʪʠʤ ʦʙʲʷʩʥʷʝʪʩʷ ʤʘʣʳʡ ʠʥʪʝʨʝʩ ʤʠʨʦʚʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢ ʨʫʩʩʢʦʛʦʚʦʨʷʱʝʡ ʧʦʣʴʟʦʚʘʪʝʣʴ-

ʩʢʦʡ ʘʫʜʠʪʦʨʠʠ. ʈʝʪʨʦʛʨʘʜʥʦʩʪʴ ʨʫʩʩʢʦʛʦʚʦʨʷʱʠʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʦʛʨʘʤʤ ʵʢʨʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʷʚʣʷ-

ʝʪʩʷ ʢʨʘʡʥʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʦʤ, ʥʝʛʘʪʠʚʥʦ 

ʚʣʠʷʶʱʠʤ ʥʘ ʨʘʟʚʠʪʠʝ ʨʳʥʢʘ. ʇʦʩʢʦʣʴʢʫ, ʢʘʢ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʯʠʩʣʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʘʫʜʠʪʦʨʠʠ 

ʧʨʦʛʨʘʤʤ ʵʢʨʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʜʦʩʪʘʪʦʯʥʦ ʬʠʢʩʠʨʦ-

ʚʘʥʦ, ʪʦ ʦʩʥʦʚʥʳʝ ʧʨʠʙʳʣʠ ʢʦʤʧʘʥʠʡ-ʨʘʟʨʘʙʦʪʯʠ-

ʢʦʚ ʧʨʠʭʦʜʷʪʩʷ ʢʘʢ ʨʘʟ ʥʘ ʧʣʘʪʥʳʝ ʦʙʥʦʚʣʝʥʠʷ. 

ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʚʦ ʤʥʦʛʦʤ ʚʳʪʝʢʘʝʪ ʠʟ ʜʨʫʛʦʡ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʘ ʠʤʝʥʥʦ ʥʠʟʢʦʛʦ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʢʦʤ-

ʧʴʶʪʝʨʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʨʫʩʩʢʦʛʦʚʦʨʷʱʠʭ ʥʝʟʨʷ-

ʯʠʭ ʠ ʩʣʘʙʦʚʠʜʷʱʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʇʂ. 

ʄʘʣʘʷ ʵʣʘʩʪʠʯʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʧʨʦʛʨʘʤʤʘ ʵʢʨʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʘʙʦʪʳ ʥʝʟʨʷʯʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢʦʤ-

ʧʴʶʪʝʨʘ. ɺ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʳʥʦʯʥʦʡ ʢʦʥʲʶʥʢ-

ʪʫʨʳ, ʥʝʟʨʷʯʠʡ ʯʝʣʦʚʝʢ ʚʳʥʫʞʜʝʥ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ɺ ʩʣʫʯʘʝ ʥʝʙʣʘ-

ʛʦʧʨʠʷʪʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʮʝʥʦʚʦʡ ʩʠʪʫʘʮʠʠ, ʧʦʣʴʟʦ-

ʚʘʪʝʣʴ ʥʝ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤ ʵʢʨʘʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʪʘʢ ʢʘʢ ʵʪʦ 

ʦʟʥʘʯʘʝʪ ʧʦʣʥʳʡ ʦʪʢʘʟ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶ-

ʪʝʨʥʦʡ ʪʝʭʥʠʢʠ. 

ɺ ʦʪʥʦʰʝʥʠʠ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʧʦʣʠʪʠʢʠ ʨʳʥʦʢ 

ʧʨʦʛʨʘʤʤ ʵʢʨʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʚʦʦʙʱʝ ʥʘʭʦʜʠʪʩʷ ʚ ʦʧʨʝʜʝʣʸʥʥʦʤ ʟʘʩʪʦʠ. ʆʪʥʦʩʠ-

ʪʝʣʴʥʦ ʛʨʘʤʦʪʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ ʚ ʵʪʦʡ ʩʬʝʨʝ ʨʫʢʦ-

ʚʦʜʩʪʚʫʝʪʩʷ ʪʦʣʴʢʦ ʢʦʤʧʘʥʠʷ "GW Micro" ʩʦ ʩʚʦʠʤ 

ʧʨʦʜʫʢʪʦʤ "Window-Eyes". ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʢʦʤʧʘ-

ʥʠʠ ʠʩʧʳʪʳʚʘʶʪ ʢʨʠʟʠʩ ʢʨʝʘʪʠʚʥʳʭ ʤʘʨʢʝʪʠʥʛʦ-

ʚʳʭ ʨʝʰʝʥʠʡ. ʇʨʠʯʸʤ, ʙʝʨʷ ʚ ʨʘʩʯʸʪ ʟʘʪʷʞʥʦʡ ʭʘ-

ʨʘʢʪʝʨ ʜʘʥʥʦʛʦ ʷʚʣʝʥʠʷ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʩʣʦʞʠʚʰʘʷʩʷ ʩʠʪʫʘʮʠʷ ʧʦʣʥʦʩʪʴʶ ʫʩʪʨʘʠʚʘʝʪ ʦʩ-

ʥʦʚʥʳʭ ʠʛʨʦʢʦʚ [6]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʜʝʩʴ ̫ ʚʥʦ ʧʨʦ-

ʩʣʝʞʠʚʘʝʪʩʷ ʫʪʨʘʪʘ ʛʣʘʚʥʦʛʦ ɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʝʭʘ-

ʥʠʟʤʘ ʧʨʦʛʨʝʩʩʘ, ï ʘ ʠʤʝʥʥʦ, ʞʸʩʪʢʘʷ ʢʦʥʢʫʨʝʥʪʥʘʷ 

ʙʦʨʴʙʘ. 

ʅʘ ʥʘʩʪʦʷʱʝʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʠʥʜʫʩʪʨʠʠ ʧʨʦ-

ʛʨʘʤʤ ʵʢʨʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ 

ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʦʜʫʢʪʳ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʜʦʩʪʠʛʣʠ ʩʚʦʝʛʦ ʧʦʪʦʣʢʘ ʚ ʨʘʤʢʘʭ ʦʙʱʝʛʦ ʫʨʦʚʥʷ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 

ʬʫʥʢʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʜʦʩʪʫʧʥʦʩʪʴ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʪʴ ʚ ʨʘʤʢʘʭ ʩʦʚʨʝʤʝʥʥʳʭ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʫʞʝ ʨʝʘʣʠʟʦʚʘʥʳ. ʇʦʷʚ-

ʣʝʥʠʝ ʥʦʚʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʘʚʠʩʠʪ ʦʪ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʢʦʪʦʨʳʡ ʤʘʣʦ ʧʦʜ-

ʚʝʨʞʝʥ ʫʧʨʘʚʣʝʥʠʶ ʠ ʟʘʚʠʩʠʪ ʦʪ ʛʣʦʙʘʣʴʥʳʭ ʬʘʢ-

ʪʦʨʦʚ, ʣʝʞʘʱʠʭ ʜʘʣʝʢʦ ʟʘ ʨʘʤʢʘʤʠ ʚʩʝʛʦ ʨʳʥʢʘ 
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ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʇʦʵʪʦʤʫ ʜʘʥʥʳʡ ʠʤ-

ʧʫʣʴʩ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʤʧʘʥʠʡ-ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

ʘʜʘʧʪʠʚʥʦʛʦ ʇʆ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʫʞʝ ʚ ʩʢʦʨʦʤ ʚʨʝ-

ʤʝʥʠ, ʪʘʢ ʢʘʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʬʝʨʘ ʩʪʦʠʪ ʥʘ ʧʦ-

ʨʦʛʝ ʥʘʯʘʣʘ ʧʝʨʝʭʦʜʘ ʢ ʥʦʚʦʤʫ ʪʠʧʫ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʩ ʇʂ ï ʙʝʩʢʦʥʪʘʢʪʥʦʤʫ.  

ɼʘʥʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠ ʟʘʨʫ-

ʙʝʞʥʳʝ ʘʥʘʣʦʛʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʦʤʦʱʥʠʢʦʚ ʜʣʷ 

ʣʶʜʝʡ ʩ ʆɺɿ ʥʝ ʫʯʠʪʳʚʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʦʪʢʣʦʥʝ-

ʥʠʷ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʚʦʟʤʦʞʥʳ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ 

ʜʘʥʥʦʡ ʛʨʫʧʧʦʡ ʥʘʩʝʣʝʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʵʪʦ 

ʜʦʚʦʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʠ, ʦʥʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 100-ʧʨʦʮʝʥʪʥʦʛʦ ʧʦ-

ʢʨʳʪʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʝʟʙʘʨʴʝʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʠ ʥʝ ʢʦʤʧʝʥʩʠʨʫʶʪ ʩʚʦʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʦʛʨʘʥʠʯʝʥʠʷ, ʠʤʝʶʱʠʝʩʷ ʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʆɺɿ.  

ɺʩʝ ʪʝʢʫʱʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʳʥʢʝ ʇʆ ʜʣʷ ʣʶʜʝʡ ʩ ʆɺɿ ʜʣʷ 

ʫʜʦʙʩʪʚʘ ʧʦʣʴʟʦʚʘʥʠʷ ʇʂ, ʷʚʣʷʶʪʩʷ ʦʜʥʦʩʣʦʞ-

ʥʳʤʠ, ʣʠʰʴ ʦʙʝʩʧʝʯʠʚʘʷ ʣʠʙʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ-

ʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ, ʣʠʙʦ ʩʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʩʤʦʪʨʘ. ʂʦʤʙʠʥʘʮʠʷ ʦʙʲ-

ʝʜʠʥʝʥʠʷ ʫʜʦʙʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʦʩʤʦʪʨʘ ʝʱʸ ʥʝ 

ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ, ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʚʦʧʨʦʩ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʜʣʷ ʣʶʜʝʡ ʩ ʆɺɿ ʩʪʦʠʪ ʚʩʸ ʪʘʢ ʞʝ ʦʩʪʨʦ. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʧʨʦʪʦʪʠʧ ʙʝʩʢʦʥʪʘʢʪʥʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʟʘʭʚʘʪʘ 

ʜʚʠʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʦ-

ʜʫʣʴ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʡ ʥʘ ʇʂ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʣʴ-

ʟʦʚʘʪʝʣʶ ʩ ʆɺɿ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʠ ʜʨʫʛʠʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʦʪʦʪʠʧʘ ʷʚʣʷʝʪʩʷ 

ʘʜʘʧʪʠʚʥʦʩʪʴ ʠ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ ʠʥʪʝʨʬʝʡʩʘ ï 

ʩʧʦʩʦʙʥʦʩʪʴ ʦʩʫʱʝʩʪʚʠʪʴ ʥʘʩʪʨʦʡʢʫ ʩʣʦʚʘʨʷ ʜʚʠ-

ʞʝʥʠʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ ʛʨʘʞʜʘʥ ʩ ʆɺɿ. 

ɽʱʝ ʦʜʥʦʡ ʚʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʦʪʦʪʠʧʘ ʷʚʣʷ-

ʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʩʪʨʘʠʚʘʥʠʷ ʝʛʦ ʚ ʚʠʜʝ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ MS Windows ʠ ʝʝ ʩʠʩʪʝʤ-

ʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ. 

ɼʘʥʥʳʡ ʧʨʦʪʦʪʠʧ ʩʪʘʥʝʪ ʧʝʨʚʳʤ ʚ ʣʠʥʝʡʢʝ ʠʥ-

ʪʝʨʬʝʡʩʦʚ, ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʧʦʜ ʥʫʞʜʳ ʣʶʜʝʡ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ, ʧʨʠ ɻ ʪʦʤ 

ʩʦʭʨʘʥʠʚʰʠʡ ʩʚʦʠ ʙʘʟʦʚʳʝ ʬʫʥʢʮʠʠ ʜʣʷ ʣʶʜʝʡ ʙʝʟ 

ʦʛʨʘʥʠʯʝʥʠʡ ʚʦʟʤʦʞʥʦʩʪʝʡ ʟʜʦʨʦʚʴʷ. ɼʘʥʥʳʡ ʧʨʦ-

ʜʫʢʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʜʣʷ ʣʶ-

ʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ, ʘ 

ʪʘʢʞʝ ʨʘʩʰʠʨʠʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʦʜʦʙ-

ʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ, ʚ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ ʫʧʨʦʩʪʠʚ ʯʝ-

ʣʦʚʝʢʦ-ʢʦʤʧʴʶʪʝʨʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. 
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ɸʥʥʦʪʘʮʠʷ 
ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʫʜʝʪ ʧʨʦʠʟʚʝʜʝʥʦ ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʠʥʪʝʨʬʝʡʩʦʤ JTAG, ʘ ʪʘʢʞʝ 

ʧʨʦʠʟʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤʘʪʦʨʦʚ JTAG. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ 

ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʠʟʫʯʠʪʴ ʠʤʝʶʱʠʡʩʷ ʤʘʪʝʨʠʘʣ ʧʦ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʝ; ʜʘʪʴ ʧʦʥʷʪʠʝ ʠʥʪʝʨ-

ʬʝʡʩʘ JTAG, ʧʝʨʝʯʠʩʣʠʪʴ ʝʛʦ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ; ʧʨʦʠʟʚʝʩʪʠ ʩʨʘʚʥʝʥʠʝ ʦʪʝʯʝ-

ʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ JTAG. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥ-

ʥʳʭ ʟʘʜʘʯ ʚ ʩʪʘʪʴʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʠʝ ʤʝʪʦʜʳ, ʢʘʢ ʘʥʘʣʠʟ, ʩʨʘʚʥʝʥʠʝ, ʦʧʠʩʘʥʠʝ, ʦʙʦʙʱʝʥʠʝ. ʈʝʟʫʣʴʪʘʪ 
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ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʝʜʫʶʱʠʡ: ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʥʪʝʨʬʝʡʩ JTAG ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʚ 

ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʧʦ ʜʠʘʛʥʦʩʪʠʢʠ ʫʩʪʨʦʡʩʪʚ. ʂʨʦʤʝ ʵʪʦʛʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝ-

ʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤʘʪʦʨʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʢʘʟʘʪʴ ʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳ-

ʩʦʢʦʡ ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ ʚ ʚʦʧʨʦʩʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʠʥ-

ʪʝʨʬʝʡʩʘ JTAG.  

Abstract 
In the course of this work will  be made familiar with the JTAG interface, as well as a comparison of domestic 

JTAG programmers. To achieve this goal, the following tasks were solved: to study the available material on this 

topic; to give the concept of the JTAG interface, to list its main characteristics and advantages; to make a com-

parison of domestic programmers that are used for programming JTAG. To solve these problems, the article uses 

such methods as analysis, comparison, description, generalization. The result of the study is as follows: it was 

shown that the JTAG interface is one of the most popular in conducting work on device diagnostics. In addition, 

it is noted that currently there is a huge number of domestic programmers, which allows us to say about a fairly 

high degree of development of domestic radio electronics in programming using the JTAG interface. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: JTAG, ʧʨʦʛʨʘʤʤʘʪʦʨ, ʩʨʘʚʥʝʥʠʝ, ʠʥʪʝʨʬʝʡʩ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. 

Key words: JTAG, programmer, comparison, interface, characteristic. 

 

ɺʚʝʜʝʥʠʝ 

ɼʦʧʫʩʪʠʤ, ʯʪʦ ʫ ʨʘʟʨʘʙʦʪʯʠʢʘ ʠʤʝʝʪʩʷ ʫʩʪʨʦʡ-

ʩʪʚʦ ʠ ʝʛʦ ʧʨʦʩʷʪ ʧʦʣʫʯʠʪʴ ʧʦʣʥʳʡ ʜʦʩʪʫʧ ʢ ʩʠ-

ʩʪʝʤʝ ʵʪʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʇʦʩʢʦʣʴʢʫ ʠʤʝʝʪʩʷ ʥʝʦʛʨʘ-

ʥʠʯʝʥʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʜʦʩʪʫʧ ʢ ʫʩʪʨʦʡʩʪʚʫ, ʚʦʟ-

ʤʦʞʥʦ, ʫ ʨʘʟʨʘʙʦʪʯʠʢʘ ʧʦʷʚʠʪʩʷ ʤʳʩʣʴ ʦʙ ʘʪʘʢʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʘʧʧʘʨʘʪʥʫʶ ʯʘʩʪʴ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʝʩʣʠ ʫ ʨʘʟʨʘʙʦʪʯʠʢʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʧʳʪʘ 

ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʨʘʟʥʳʝ ʩʦʤʥʝʥʠʷ 

ʠ ʚʦʧʨʦʩʳ.  

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ 

ʧʨʦʚʝʜʝʥʠʷ ʜʠʘʛʥʦʩʪʠʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʠʥʪʝʨʬʝʡʩʘ JTAG. ɼʘʥʥʳʡ ʠʥʪʝʨʬʝʡʩ 

ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ, ʧʦʵʪʦʤʫ ʜʦʩʪʘ-

ʪʦʯʥʦ ʘʢʪʫʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʚʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʢʘ-

ʩʘʶʪʩʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʧʝʨʚʠʯʥʳʭ ʜʘʥʥʳʭ ʦ ʩʘʤʦʤ 

ʠʥʪʝʨʬʝʡʩʝ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʷ ʩʨʘʚʥʝʥʠʷ ʦʪʝʯʝ-

ʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʩ 

ʜʘʥʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ. 

ʆʧʠʩʘʥʠʝ ʠʥʪʝʨʬʝʡʩʘ JTAG 

ʇʝʨʚʳʝ ʫʧʦʤʠʥʘʥʠʷ ʦ ʜʘʥʥʦʡ ʪʝʦʨʠʠ ʧʦʷʚʠ-

ʣʠʩʴ ʝʱʝ ʚ ʜʘʣʝʢʦʤ 1965 ʛʦʜʫ, ʢʦʛʜʘ ʧʨʦʬʝʩʩʦʨ ɸ. 

ɿʘʜʝ ʚʳʧʫʩʪʠʣ ʩʚʦʶ ʩʪʘʪʴʶ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

çFuzzySetsè. ʇʝʨʝʚʦʜ ʚʪʦʨʦʛʦ ʩʣʦʚʘ ʥʠ ʫ ʢʦʛʦ ʥʝ 

ʚʳʟʳʚʘʣ ʩʦʤʥʝʥʠʡ (çʤʥʦʞʝʩʪʚʘè), ʘ ʚʦʪ ʩ ʧʝʨʚʳʤ 

ʩʣʦʚʦʤ ʚʦʟʥʠʢʣʠ ʩʣʦʞʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʜʦ ʩʠʭ 

ʧʦʨ ʥʝ ʨʘʟʫ ʥʝ ʫʧʦʪʨʝʙʣʷʣʦʩʴ ʚ ʥʘʫʯʥʳʭ ʠʩʪʦʯʥʠ-

ʢʘʭ. ɺ ʩʣʦʚʘʨʝ ʠʤʝʝʪʩʷ ʦʛʨʦʤʥʦʝ ʯʠʩʣʦ ʚʘʨʠʘʥʪʦʚ 

ʧʝʨʝʚʦʜʘ ʜʘʥʥʦʛʦ ʩʣʦʚʘ, ʦʜʥʘʢʦ ʞʝ ʯʫʪʴ ʧʦʟʞʝ ʙʳʣʦ 

ʦʢʦʥʯʘʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʵʪʦ ʩʣʦʚʦ ʦʟʥʘʯʘʝʪ 

çʥʝʯʝʪʢʠʡè. 

JTAG ï ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʘʧʧʘʨʘʪʥʳʡ ʠʥʪʝʨ-

ʬʝʡʩ ʜʣʷ ʧʨʷʤʦʡ ʩʚʷʟʠ ʢʦʤʧʴʶʪʝʨʘ ʩ ʯʠʧʘʤʠ ʥʘ 

ʧʣʘʪʝ. ʇʝʨʚʘʷ ʚʝʨʩʠʷ ʠʥʪʝʨʬʝʡʩʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʢʦʥʩʦʨʮʠʫʤʦʤ Joint (European) Test Access Group ʚ 

ʩʝʨʝʜʠʥʝ 80-ʭ ʛʦʜʦʚ ʚʩʣʝʜʩʪʚʠʝ ʧʦʩʪʦʷʥʥʦʛʦ 

ʫʩʣʦʞʥʝʥʠʷ ʤʝʪʦʜʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʝʯʘʪʥʳʭ ʧʣʘʪ. 

JTAG ʥʘʯʘʣ ʧʨʠʦʙʨʝʪʘʪʴ ʧʦʧʫʣʷʨʥʦʩʪʴ ʩ ʪʝʭ ʧʦʨ, 

ʢʦʛʜʘ ʩʪʘʣ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʧʨʦʮʝʩʩʦʨʘʭ Intel 

80486 ʚ 1990 ʛʦʜʫ ʠ ʩʪʘʣ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʪʘʥʜʘʨʪʫ 

IEEE 1491 (ʚ ʪʦʤ ʞʝ ʛʦʜʫ). ɺ ʥʘʰʠ ʜʥʠ JTAG ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʣʘʜʢʠ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʪʝ-

ʩʪʠʨʦʚʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʚʩʪʨʦʝʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ [1]. 

ʀʥʪʝʨʬʝʡʩ JTAG ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʶ ʪʝ-

ʩʪʠʨʦʚʘʪʴ ʬʠʟʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ ʧʠʥʘʤʠ 

ʥʘ ʯʠʧʝ. ʂʦʛʜʘ ʠʥʞʝʥʝʨ ʛʦʚʦʨʠʪ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

JTAG ʜʣʷ çʦʪʣʘʜʢʠè ʧʣʘʪʳ, ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʥʝʯʪʦ 

ʩʦʚʩʝʤ ʜʨʫʛʦʝ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʘʷ ʦʪʣʘʜʢʘ ʧʨʠʣʦʞʝ-

ʥʠʷ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʛʦʚʦʨʠʪʩʷ ʦ ʪʝʩʪʠʨʦʚʘʥʠʝ 

ʧʠʥʘ ɸ ʫ ʯʠʧʘ ɸ ʥʘ ʧʨʝʜʤʝʪ ʢʦʨʨʝʢʪʥʦʛʦ ʩʦʝʜʠʥʝ-

ʥʠʷ ʩ ʧʠʥʦʤ ɹ ʯʠʧʘ ɹ ʠ ʪʦʛʦ, ʯʪʦ ʜʘʥʥʳʝ ʧʠʥʳ ʬʫʥʢ-

ʮʠʦʥʠʨʫʶʪ ʢʦʨʨʝʢʪʥʦ. ʇʦʩʢʦʣʴʢʫ JTAG ʜʘʝʪ ʧʨʷ-

ʤʦʡ ʜʦʩʪʫʧ ʢ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ, ʜʘʥʥʳʡ ʠʥʪʝʨʬʝʡʩ 

ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘ-

ʟʘʥʘ ʙʘʟʦʚʘʷ ʩʭʝʤʘ JTAG. 

 

 
ʈʠʩʫʥʦʢ 1 ɹʘʟʦʚʘʷ ʩʭʝʤʘ JTAG [2]  

 

  



ζColloquium - journal Ȼ# 1(53),2020 / TECHNICAL SCIENCE 65 

  

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ JTAG ʥʝ ʷʚʣʷʝʪʩʷ: 

- ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʜʣʷ ʦʪʣʘʜʢʠ 

ʧʨʦʰʠʚʢʠ ʠ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ; 

- ʧʨʠʣʦʞʝʥʠʝʤ ʜʣʷ ʦʪʣʘʜʢʠ ʢʦʜʘ ʥʘ ʫʩʪʨʦʡ-

ʩʪʚʝ; 

- ʧʨʦʪʦʢʦʣʦʤ; 

- ʢʦʥʥʝʢʪʦʨʦʤ [2].  

ʉʨʘʚʥʝʥʠʝ ʧʨʦʛʨʘʤʤʘʪʦʨʦʚ JTAG 

ʆʧʠʰʝʤ ʧʦʨʷʜʦʢ ʧʦʷʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʨʦ-

ʛʨʘʤʤʘʪʦʨʦʚ JTAG: 

- CPLD EJTAG v1.x ï çʨʦʜʦʥʘʯʘʣʴʥʠʢè ʧʨʦ-

ʛʨʘʤʤʘʪʦʨʦʚ Tiny Tools, ʩʫʱʝʩʪʚʫʝʪ ʫʞʝ 5 ʣʝʪ (ʥʘ 

2014 ʛʦʜ). ɹʳʣ ʧʦʩʪʨʦʝʥ ʥʘ CPLD EPM7064. ɺ ʜʘʥ-

ʥʳʡ ʤʦʤʝʥʪ ʫʰʸʣ ʥʘ çʧʦʢʦʡè; 

- USB-F v1.1 - ʨʝʘʣʠʟʘʮʠʷ ʠʜʝʡ CPLD EJTAG 

ʜʣʷ USB ʧʦʨʪʘ. ʇʨʘʢʪʠʯʝʩʢʠ 90% ʚʩʝʛʦ ʩʦʬʪʘ 

CPLD EJTAG ʥʘʭʦʜʠʪʩʷ ʚʥʫʪʨʠ ʩʘʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, 

ʚ çʤʦʟʛʝè PIC32MX440H ʠ FPGA XCS05XL; 

- USB-S - ʧʦʷʚʠʣʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʧʨʦʩʘ ʥʘ ʥʝ-

ʜʦʨʦʛʦʝ ʨʝʰʝʥʠʝ, ʜʣʷ ʥʝʯʘʩʪʳʭ ʨʝʤʦʥʪʦʚ, ʩ ʧʦʣʥʳʤ 

ʬʫʥʢʮʠʦʥʘʣʦʤ CPLD EJTAG, ʥʦ ʜʣʷ USB ʧʦʨʪʘ ʠ 

ʜʝʰʝʚʣʝ USB-F. ʈʝʘʣʠʟʦʚʘʥ ʥʘ MCU C8051F321. ɺ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʫʰʸʣ ʥʘ çʧʦʢʦʡè. ʌʫʥʢʮʠʠ USB-S 

ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʳʧʦʣʥʷʝʪ ʧʨʦʛʨʘʤʤʘʪʦʨ ejFinder 

v2.0 ʠ USB-SPI v2.0; 

- CPLD EJTAG v2.0 - ɺ ʚʝʨʩʠʠ 2.0 ʫʯʪʝʥʳ 

çʧʦʜʚʦʜʥʳʝ ʢʘʤʥʠè, ʚʳʷʚʣʝʥʥʳʝ ʟʘ ʵʪʠ ʛʦʜʳ. ɼʦ 

ʩʠʭ ʧʦʨ ʵʪʦʪ ʧʨʦʛʨʘʤʤʘʪʦʨ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʝ-

ʧʣʦʭʫʶ ʩʢʦʨʦʩʪʴ, ʘ ʧʨʠ ʨʘʙʦʪʝ ʩ ʬʣʝʰʴʶ, ʙʝʟ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʟʘʛʨʫʟʯʠʢʦʚ ʚ ʦʟʫ, ʠʥʦʛʜʘ ʠ ʦʙʛʦʥʷʝʪ 

USB-F v1.1. ʄʠʥʫʩ ʵʪʦʛʦ ʧʨʦʛʨʘʤʤʘʪʦʨʘ - ʠʥʪʝʨ-

ʬʝʡʩ LTP, ʢʦʪʦʨʳʡ ʩʪʘʨʘʪʝʣʴʥʦ ʚʳʪʝʩʥʷʝʪʩʷ ʠʟ ʥʳ-

ʥʝʰʥʠʭ ʢʦʤʧʴʶʪʝʨʦʚ. ɺʝʨʩʠʷ 2.0 ʧʦʷʚʠʣʘʩʴ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʛʨʘʤʤʘʪʦʨʦʤ USB-F v1.2. 

ʈʝʘʣʠʟʦʚʘʥ ʧʨʦʛʨʘʤʤʘʪʦʨ ʥʘ CPLD EPM240. ʂʘʢ ʠ 

ʝʛʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ʫʰʸʣ ʥʘ çʧʦʢʦʡè; 

- USB-F 2.0 (1.2) - ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʚʝʨʩʠʠ 

1.1, ʧʦʚʳʰʝʥʘ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ, ʜʦʙʘʚʣʝʥʘ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʥʠʟʢʦʚʦʣʴʪʥʳʤʠ jtag ʫʩʪʨʦʡʩʪʚʘʤʠ, 

ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʨʘʙʦʪʘʥ ʤʦʜʫʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ 

JTAG ʩʠʛʥʘʣʦʚ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʘʤʦʝ ʬʫʥʢʮʠ-

ʦʥʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʠʟ ʧʨʦʛʨʘʤʤʘʪʦʨʦʚ ʩʝʨʠʠ Tiny 

Tools. PIC32MX575L + EPM240; 

- USB-F v3.0 - ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʚʝʨʩʠʠ 2.0 

(1.2b). ɼʦʙʘʚʣʝʥʘ ʨʘʙʦʪʘ ʩ ʝʄʄʉ. SAM3U + 

EPM240; 

- USB-P v2.0 - ejFinder v2.0. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟ-

ʚʠʪʠʝ ʧʨʦʝʢʪʦʚ USB-S ʠ PinFinder. ʆʙʲʝʜʠʥʷʝʪ ʠʭ ʚ 

ʦʜʥʦʤ ʫʩʪʨʦʡʩʪʚʝ. ʉʦʙʨʘʥ ʥʘ C8051F342; 

- USB-SPI v2.0 - ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʧʨʦʝʢ-

ʪʦʚ USB-S ʠ USB-SPI. ʆʙʲʝʜʠʥʷʝʪ ʠʭ ʚ ʦʜʥʦʤ 

ʫʩʪʨʦʡʩʪʚʝ. ʉʦʙʨʘʥ ʥʘ C8051F342. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘ ʧʨʦʛʨʘʤʤʘʪʦʨʦʚ JTAG. 

ʊʘʙʣʠʮʘ 1 

ʉʨʘʚʥʝʥʠʝ ʧʨʦʛʨʘʤʤʘʪʦʨʦʚ JTAG 

ɺʦʟʤʦʞʥʦʩʪʠ 

JTAG 

ʇʨʦʛʨʘʤʤʘʪʦʨ 

USB-P 

v2.0 

USB-SPI 

v2.0 

CPLD 

EJTAG v2.0 
USB-F v1.1 USB-F 2.0 (1.2) USB-F v3.0 

ʆʛʨʘʥʠʯʝʥʠʷ 

RTCK, 

ʩʢʦʨʦʩʪʴ 

JTAG 

RTCK, ʩʢʦ-

ʨʦʩʪʴ JTAG 
LPT-ʧʦʨʪ - - - 

I2ʉ ʠʥʪʝʨʬʝʡʩ HW HW SW SW HW SW 

SPI ʠʥʪʝʨʬʝʡʩ HW HW HW HW HW HW 

ʄʘʢʩʠʤʘʣʴ-

ʥʳʡ TCK 
1õ3 ʄɻʮ 1õ3 ʄɻʮ 20 ʄɻʮ 12 ʄɻʮ 24 ʄɻʮ 24 ʄɻʮ 

ʂʦʣ-ʚʦ ʩʢʦʨʦ-

ʩʪʝʡ TCK 
1 1 4 8 16 16 

ʄʘʢʩʠʤʘʣʴʥʦ 

ʜʦʩʪʠʛʘʝʤʘʷ 

ʩʢʦʨʦʩʪʴ ʯʪʝ-

ʥʠʷ ʬʣʝʰ 

40ʢʙ/ʩ 40ʢʙ/ʩ 100ʢʙ/ʩ 350ʢʙ/ʩ 600ʢʙ/ʩ 500ʢʙ/ʩ 

ɺʳʭʦʜʥʳʝ 

ʫʨʦʚʥʠ ʩʠʛʥʘ-

ʣʦʚ JTAG 

1,8õ3,3 ɺ 1,8õ3,3 ɺ 2,6/3,3 ɺ 3,3 ɺ 1,8õ3,3 ɺ 1,8õ3,3 ɺ 

çʄʦʟʛè 

ʫʩʪʨʦʡʩʪʚʘ 
C8051F342 C8051F342 EPM240 

PIC32MX440+

XCS05XL 

PIC32MX575+ 

EPM240 

ATSAM3U+

EPM240 

ɼʦʧʦʣʥʠʪʝʣʴ-

ʥʳʝ ʚʦʟʤʦʞ-

ʥʦʩʪʠ 

SW UART 

9600-

57600 

HW UART 

9600-

256000 

- - - 

HW UART 

9600-115200 

Direct-ISP 

ʎʝʥʘ, $ (ʥʘ ʢʦ-

ʥʝʮ 2019 ʛʦʜʘ) 
75 50 - 80 115 165 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʠʤʝʥʝʥʠʝ JTAG ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ 

ʫʚʝʣʠʯʝʥʠʶ ʢʦʥʝʯʥʦʡ ʩʪʦʠʤʦʩʪʠ ʛʦʪʦʚʦʛʦ ʫʩʪʨʦʡ-

ʩʪʚʘ, ʘ ʪʘʢʞʝ ʫʩʣʦʞʥʝʥʠʶ ʝʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʦ-

ʟʜʘʥʠʷ. ʆʜʥʘʢʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʜʘʥʥʳʝ ʥʝʜʦ-

ʩʪʘʪʢʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʦʢʫʧʘʶʪʩʷ ʟʘ ʩʯʝʪ ʫʧʨʦ-

ʱʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ, 

ʢʦʪʦʨʘʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʚʩʝʭ ʞʠʟʥʝʥʥʳʭ ʵʪʘʧʘʭ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʷ. ʇʦʤʠʤʦ ɻ ʪʦʛʦ, ʨʘʟʨʘʙʦʪʯʠʢʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴ ʜʘʥʥʳʡ ʠʥʪʝʨʬʝʡʩ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʚʦʜʠʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʪʝʩʪʠ-

ʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ, ʧʝʨʝʟʘʛʨʫʞʘʪʴ ʜʘʥʥʳʝ ʚ ʨʝʛʠ-

ʩʪʨʳ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʠʢʨʦʩʭʝʤ ʠʣʠ ʞʝ çʟʘʣʠʚʘʪʴè 

ʧʨʦʰʠʚʢʠ ʚ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ, ʩʠʛʥʘʣʴʥʳʝ ʧʨʦ-

ʮʝʩʩʦʨʳ ʠʣʠ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʣʦʛʠʯʝʩʢʠʝ ʠʥʪʝ-

ʛʨʘʣʴʥʳʝ ʩʭʝʤʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʩʪʦʚʳʭ ʧʨʦ-

ʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʦʟʜʘʥʳ ʥʘ ʵʪʘʧʝ ʦʪʣʘʜʢʝ ʠʟ-

ʜʝʣʠʷ ʩ ʮʝʣʴʶ ʝʛʦ ʧʨʦʚʝʨʢʠ, ʤʦʛʫʪ ʙʳʪʴ 



66 TECHNICAL SCIENCE / ζColloquium - journal Ȼ# 1(53),2020  

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʧʝ-

ʨʘʮʠʠ ʚʳʭʦʜʥʦʛʦ ʢʦʥʪʨʦʣʷ.  

ʂ ʯʠʩʣʫ ʛʣʘʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʪʝʨʬʝʡʩʘ JTAG ʷʚʣʷʶʪʩʷ: 

- ʩʥʠʞʝʥʠʝ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʥʘ ʧʨʦʚʝʜʝʥʠʝ 

ʠʩʧʳʪʘʥʠʡ ʠʟʜʝʣʠʡ; 

- ʨʘʩʰʠʨʝʥʥʳʡ ʜʠʘʧʘʟʦʥ ʧʨʦʚʝʨʦʢ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ ʦʰʠʙʢʠ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1 IEEE 1149.1 (JTAG) Boundary-Scan Testing 

[ʊʝʢʩʪ]. ï ʉʐɸ: ʂʦʨʧʦʨʘʮʠʷ çɸʣʴʪʝʨʘè, 2005. - 

44ʩ. 

2 JTAG ʥʘ ʩʣʫʞʙʝ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʉʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ: 

https://www.securitylab.ru/analytics/485268.php (ʜʘʪʘ 

ʦʙʨʘʟʝʥʠʷ - 26.12.2019 ʛ.). 

 

ʂʦʣʦʤʦʝʮ ɸʣʝʢʩʘʥʜʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ʄʘʛʠʩʪʨʘʥʪ 2-ʛʦ ʢʫʨʩʘ  

ɼʦʥʩʢʦʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʊʝʭʥʠʯʝʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ 

ʂʫʜʨʷʚʮʝʚ ɹʦʨʠʩ ʄʠʭʘʡʣʦʚʠʯ 

ʄʘʛʠʩʪʨʘʥʪ 1-ʛʦ ʢʫʨʩʘ  

ɼʦʥʩʢʦʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʊʝʭʥʠʯʝʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ 
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ɸʥʥʦʪʘʮʠʷ 

ʇʦʚʝʨʭʥʦʩʪʥʳʡ ʵʣʝʢʪʨʦʤʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʠʛʥʘʣ (ʩʵʤʛ), ʢʦʪʦʨʳʡ ʚʦʟʥʠʢʘʝʪ ʚ ʤʳʰʮʝ, ʥʝʠʟʙʝʞʥʦ ʟʘ-

ʛʨʷʟʥʝʥ ʨʘʟʣʠʯʥʳʤʠ ʰʫʤʦʚʳʤʠ ʩʠʛʥʘʣʘʤʠ ʠʣʠ ʘʨʪʝʬʘʢʪʘʤʠ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ 

ʢʦʞʘ-ʵʣʝʢʪʨʦʜ, ʚ ɻ ʣʝʢʪʨʦʥʠʢʝ, ʢʦʪʦʨʘʷ ʫʩʠʣʠʚʘʝʪ ʩʠʛʥʘʣʳ, ʠ ʚʦ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʘʭ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭ-

ʥʦʣʦʛʠʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʥʝʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʥʝʢʦʪʦʨʳʤ ʠʟ ʵʪʠʭ ʰʫʤʦʚ, ʥʦ ʥʝ ʢ ʙʘʟʦʚʦʤʫ ʰʫʤʫ ʠ 

ʰʫʤʫ ʘʨʪʝʬʘʢʪʘ ʜʚʠʞʝʥʠʷ. ʕʪʠ ʠʩʪʦʯʥʠʢʠ ʰʫʤʘ ʠʤʝʶʪ ʯʘʩʪʦʪʥʳʝ ʩʧʝʢʪʨʳ, ʢʦʪʦʨʳʝ ʟʘʛʨʷʟʥʷʶʪ 

ʥʠʟʢʦʯʘʩʪʦʪʥʫʶ ʯʘʩʪʴ ʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʘ sEMG. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ 

ʙʳʪʴ ʧʨʠʥʷʪʳ ʚʦ ʚʥʠʤʘʥʠʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʧʝʮʠʬʠʢʘʮʠʡ ʬʠʣʴʪʨʦʚ ʜʣʷ ʫʜʘʣʝʥʠʷ 

ʵʪʠʭ ʘʨʪʝʬʘʢʪʦʚ; ʦʥʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʪʝʩʪʠʨʫʝʤʫʶ ʤʳʰʮʫ ʠ ʪʠʧ ʩʦʢʨʘʱʝʥʠʷ, ʢʦʥʬʠʛʫʨʘʮʠʶ ʜʘʪʯʠʢʘ 

ʠ ʢʦʥʢʨʝʪʥʳʡ ʠʩʪʦʯʥʠʢ ʰʫʤʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʢʦʤʧʨʦʤʠʩʩʦʤ ʤʝʞʜʫ 

(ʘ) ʫʤʝʥʴʰʝʥʠʝʤ h ʫʤʘ ʠ ʘʨʪʝʬʘʢʪʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʠ (ɹ) ʩʦʭʨʘʥʝʥʠʝʤ ʪʨʝʙʫʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʩʠʛʥʘʣʘ 

sEMG. ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʜʣʷ ʠʟʫʯʝʥʠʷ ʵʬʬʝʢʪʦʚ ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʦʟʤʫʱʝʥʠʡ ʠ ʰʫʤʘ, 

ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚʦ ʚʨʝʤʷ ʟʘʧʠʩʠ ʩʵʤʛ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʩʤʝʞʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʩʢʦʨʦʩʪʷʤʠ ʟʘʪʫʭʘʥʠʷ ʘʨʪʝʬʘʢʪʘ ʜʚʠʞʝʥʠʷ ʠ ʩʠʛʥʘʣʦʤ ʩʵʤʛ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʬʠʣʴʪʨʘ. ʂʦʛʜʘ ʵʪʘ ʩʚʷʟʴ ʩʦʯʝʪʘʝʪʩʷ ʩ ʜʨʫʛʠʤʠ ʩʦʦʙʨʘʞʝʥʠʷʤʠ, 

ʩʚʷʟʘʥʥʳʤʠ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʠʛʥʘʣʘ, ʠʩʢʘʞʝʥʠʝʤ ʩʠʛʥʘʣʘ ʬʠʣʴʪʨʘʤʠ ʠ ʚʠʜʘʤʠ ʘʨʪʝ-

ʬʘʢʪʦʚ, ʦʮʝʥʠʚʘʝʤʳʭ ʚ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʬʠʣʴʪʨ ɹʘʪʪʝʨʚʦʨʪʘ ʩ ʫʛʣʦʚʦʡ ʯʘʩʪʦʪʦʡ 20 ɻʮ ʠ ʥʘʢʣʦʥʦʤ 

12 ʜɹ/ʦʢʪ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʦʙʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʤʝʶʪ ʦʪʥʦʰʝʥʠʝ 

ʢ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʤ ʠ ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʠʣʦʞʝʥʠʷʤ, ʛʜʝ ʠʟʤʝʨʝʥʠʷ ʜʠʥʘʤʠʢʠ ʠ ʢʠʥʝʤʘʪʠʢʠ ʪʝʣʘ ʤʦʛʫʪ ʚʢʣʶ-

ʯʘʪʴ ʠʩʪʦʯʥʠʢʠ ʘʨʪʝʬʘʢʪʦʚ. 

Abstract 

The surface electromyographic (sEMG) signal that originates in the muscle is inevitably contaminated by 

various noise signals or artifacts that originate at the skin-electrode interface, in the electronics that amplifies the 

signals, and in external sources. Modern technology is substantially immune to some of these noises, but not to 

the baseline noise and the movement artifact noise. These noise sources have frequency spectra that contaminate 

the low-frequency part of the sEMG frequency spectrum. There are many factors which must be taken into con-

sideration when determining the appropriate filter specifications to remove these artifacts; they include the muscle 

tested and type of contraction, the sensor configuration, and specific noise source. The band-pass determination 

is always a compromise between (a) reducing noise and artifact contamination, and (b) preserving the desired 

information from the sEMG signal. This study was designed to investigate the effects of mechanical perturbations 

and noise that are typically encountered during sEMG recordings in clinical and related applications. The anal-

ysis established the relationship between the attenuation rates of the movement artifact and the sEMG signal as a 
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function of the filter band pass. When this relationship is combined with other considerations related to the infor-

mational content of the signal, the signal distortion of filters, and the kinds of artifacts evaluated in this study, a 

Butterworth filter with a corner frequency of 20 Hz and a slope of 12 dB/oct is recommended for general use. The 

results of this study are relevant to biomechanical and clinical applications where the measurements of body 

dynamics and kinematics may include artifact sources. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʕʄɻ ʩʠʛʥʘʣ ʜʚʠʞʝʥʠʝ ʘʨʪʝʬʘʢʪ ʙʘʟʦʚʘʷ ʰʫʤʦʚʘʷ ʬʠʣʴʪʨʘʮʠʷ 
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ɺʚʝʜʝʥʠʝ 

ʇʦʚʝʨʭʥʦʩʪʥʳʡ ʵʣʝʢʪʨʦʤʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʠʛ-

ʥʘʣ (ʩʵʤʛ) ʩʦʜʝʨʞʠʪ ʩʠʛʥʘʣ, ʢʦʪʦʨʳʡ ʚʦʟʥʠʢʘʝʪ ʚ 

ʤʳʰʮʝ, ʠ ʨʘʟʣʠʯʥʳʝ ʰʫʤʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦ-

ʨʳʝ ʷʚʣʷʶʪʩʷ ʵʥʜʝʤʠʯʥʳʤʠ ʠ ʥʝʠʟʙʝʞʥʳʤʠ. ʕʪʠ 

ʰʫʤʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʟʘʛʨʷʟʥʷʶʪ ʩʠʛʥʘʣ sEMG ʠ 

ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʦʰʠʙʦʯʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʠʛ-

ʥʘʣʘ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʩʠʛ-

ʥʘʣ ʧʦʣʫʯʝʥ ʚʦ ʚʨʝʤʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʦʢʨʘʱʝʥʠʡ ʠ 

ʢʦʛʜʘ ʦʥ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨ-

ʤʘʮʠʠ, ʢʘʩʘʶʱʝʡʩʷ ʬʠʟʠʦʣʦʛʠʠ ʠ ʘʥʘʪʦʤʠʠ ʤʳʰʮ. 

ʅʘ ʥʠʟʢʦʯʘʩʪʦʪʥʦʤ ʢʦʥʮʝ ʩʧʝʢʪʨʘ ʚʳʙʦʨ ʤʝ-

ʩʪʦʧʦʣʦʞʝʥʠʷ ʫʛʣʦʚʦʡ ʯʘʩʪʦʪʳ ʬʠʣʴʪʨʘ ʚʳʩʦʢʠʭ 

ʯʘʩʪʦʪ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʥʝ-

ʩʢʦʣʴʢʦ ʠʩʪʦʯʥʠʢʦʚ ʰʫʤʘ ʚʥʦʩʷʪ ʩʠʛʥʘʣʳ, ʥʠʟʢʦ-

ʯʘʩʪʦʪʥʳʝ ʩʧʝʢʪʨʳ ʢʦʪʦʨʳʭ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʩ ʩʠʛ-

ʥʘʣʦʤ sEMG. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʧʨʝʜʝʣʝʥʠʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʬʠʣʴʪʨʘ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʙʳʣʦ ʚ ʮʝʥʪʨʝ 

ʚʥʠʤʘʥʠʷ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʜʝʩʷʪʠʣʝʪʠʷ ʙʳʣʠ ʚʳ-

ʜʚʠʥʫʪʳ ʨʘʟʣʠʯʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʩʪʘʥʜʘʨʪʳ; ʘ) 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʙʱʝʩʪʚʘ ʵʣʝʢʪʨʦ-

ʬʠʟʠʦʣʦʛʠʠ ʠ ʢʠʥʝʟʠʦʣʦʛʠʠ (Winter et al., 1980), ʢʦ-

ʪʦʨʳʡ ʨʝʢʦʤʝʥʜʦʚʘʣ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪ ʫʛʣʦʚʘʷ ʯʘ-

ʩʪʦʪʘ 20 ɻʮ; (ʙ) ʩʪʘʥʜʘʨʪʳ ʦʪʯʝʪʥʦʩʪʠ ʜʘʥʥʳʭ ʕʄɻ 

(Merletti, 1999), ʢʦʪʦʨʳʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 5 ɻʮ; (ʚ) 

ʪʨʝʙʦʚʘʥʠʷ ʞʫʨʥʘʣʘ ʵʣʝʢʪʨʦʤʠʦʛʨʘʬʠʠ ʠ ʂʠʥʝʟʠʦ-

ʣʦʛʠʷ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ ʫʛʣʦʚʦʡ ʯʘʩʪʦʪʦʡ 10 ɻʮ ʜʣʷ 

ʦʪʯʝʪʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʦʧʫʙʣʠʢʦʚʘʥ; ʠ (ʛ) ʧʦʚʝʨʭ-

ʥʦʩʪʥʘʷ ʕʄɻ ʜʣʷ ʥʝʠʥʚʘʟʠʚʥʦʡ ʦʮʝʥʢʠ ʤʳʰʮ 

(SENIAM) ʨʝʢʦʤʝʥʜʘʮʠʠ (Stegeman ʠ Hermens, 

1998), ʢʦʪʦʨʳʡ ʨʝʢʦʤʝʥʜʫʝʪ 10-20 ɻʮ. 

ɺ ɻ ʪʦʤ ʦʪʯʝʪʝ ʤ  rʧʨʠʚʦʜʠʤ ɻ ʤʧʠʨʠʯʝʩʢʠʝ ʜʘʥ-

ʥʳʝ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʘʟʫʤʥʦʛʦ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚʦʡ 

ʯʘʩʪʦʪʳ ʜʣʷ ʫʜʘʣʝʥʠʷ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʰʫʤʦʚʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʦʩʦʙʝʥʥʦ ʪʝʭ, ʢʦʪʦʨʳʝ ʛʝʥʝʨʠʨʫʶʪʩʷ 

ʘʨʪʝʬʘʢʪʦʤ ʜʚʠʞʝʥʠʷ. ʋʜʘʣʝʥʠʝ ʵʪʠʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʜʝʣʘʝʪ ʩʠʛʥʘʣ sEMG ʙʦʣʝʝ ʧʦʣʝʟʥʳʤ ʜʣʷ ʧʨʘʢʪʠʯʝ-

ʩʢʠʭ ʧʨʠʤʝʥʝʥʠʡ. ʅʘ hʧʦʜʭʦʜ ʚʳʙʨʘʣ ʨʘʟʣʠʯʥʳʝ 

ʫʛʣʦʚʳʝ ʯʘʩʪʦʪʳ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪ, ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫ-

ʝʤʳʝ ʜʣʷ ʬʠʣʴʪʨʘʮʠʠ ʩʠʛʥʘʣʘ sEMG, ʠ ʩʨʘʚʥʠʣ ʠʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ 

ʰʫʤʘ. 

1 ʄʝʪʦʜ ʠʜʝʥʪʠʬʠʢʘʮʠʠ EMG ʩʠʛʥʘʣʘ 

ɼʣʷ ʢʦʥʪʨʦʣʷ ʘʨʪʝʬʘʢʪʘ ʜʚʠʞʝʥʠʷ ʘʢʩʝʣʝʨʦ-

ʤʝʪʨʳ ʙʳʣʠ ʧʨʠʢʨʝʧʣʝʥʳ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠ-

ʟʦʩʪʠ ʦʪ ʜʘʪʯʠʢʦʚ ʩʵʤʛ (ʜʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ Ñ5 

ʛ; ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʟʨʝʰʝʥʠʝ 2 ʤʛ; ʧʦʣʦʩʘ ʧʨʦʧʫʩʢʘ-

ʥʠʷ >250 ɻʮ); ʩʤ. ʬʠʛ. 1. ɼʣʷ FDI ʘʢʩʝʣʝʨʦʤʝʪʨ 

(Motorola MMA1220D) ʙʳʣ ʧʦʤʝʱʝʥ ʧʦʚʝʨʭ ʜʘʪ-

ʯʠʢʘ sEMG ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʥʦʨʤʘʣʴʥʦʛʦ ʫʩʢʦʨʝ-

ʥʠʷ, ʢʦʪʦʨʦʝ, ʚʝʨʦʷʪʥʦ, ʙʫʜʝʪ ʧʨʦʠʟʚʝʜʝʥʦ, ʢʦʛʜʘ 

ʧʨʦʠʩʭʦʜʷʪ ʘʨʪʝʬʘʢʪʳ ʜʚʠʞʝʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʧʨʷ-

ʤʳʤ ʢʦʥʪʘʢʪʦʤ ʩ ʜʘʪʯʠʢʦʤ. ɼʣʷ TA ʘʢʩʝʣʝʨʦʤʝʪʨ 

(ʘʥʘʣʦʛʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ADXL105JQCL) ʙʳʣ ʧʦʤʝ-

ʱʝʥ ʜʠʩʪʘʣʴʥʦ ʢ ʜʘʪʯʠʢʫ sEMG ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ 

ʩʠʣʳ ʩʜʚʠʛʘ, ʢʘʢ ʵʪʦ ʧʨʦʠʟʦʰʣʦ ʙʳ, ʥʘʧʨʠʤʝʨ, ʧʨʠ 

ʫʜʘʨʘʭ ʧʦ ʢʦʥʝʯʥʦʩʪʠ ʚʦ ʚʨʝʤʷ ʭʦʜʴʙʳ. ʅʝʦʙʨʘʙʦ-

ʪʘʥʥʳʝ ʜʘʥʥʳʝ ʩ ʜʘʪʯʠʢʦʚ sEMG ʠ ʘʢʩʝʣʝʨʦʤʝʪʨʘ 

ʦʪʙʠʨʘʣʠʩʴ ʩʦ ʩʢʦʨʦʩʪʴʶ 5 ʢɻʮ ʠ ʩʦʭʨʘʥʷʣʠʩʴ ʚ 

ʮʠʬʨʦʚʦʤ ʬʦʨʤʘʪʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Emgworks Acquisition.  

 
ʈʠʩʫʥʦʢ 1 ʀʟʦʙʨʘʞʝʥʠʝ ʩʙʦʨʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ.  

ʈʘʩʧʦʣʦʞʝʥʠʝ ʜʘʪʯʠʢʦʚ ʧʦʢʘʟʘʥʦ ʜʣʷ ʧʝʨʝʜʥʝʡ ʙʦʣʴʰʝʙʝʨʮʦʚʦʡ ʤʳʰʮʳ (TA) (ʩʣʝʚʘ) ʠ ʧʝʨʚʦʡ ʜʦʨʩʘʣʴ-
ʥʦʡ ʤʝʞʢʦʩʪʥʦʡ ʤʳʰʮʳ (FDI) (ʩʧʨʘʚʘ). ɼʘʪʯʠʢʠ sEMG ʩʦʜʝʨʞʘʪ ʜʚʘ ʵʣʝʢʪʨʦʜʘ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʧʘʨʘʣ-
ʣʝʣʴʥʳʭ ʩʪʝʨʞʥʝʡ,  ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʩʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ.  ʆʜʥʦʦʩʥʳʡ ʘʢʩʝʣʝʨʦʤʝʪʨ ʙʳʣ 
ʧʦʤʝʱʝʥ ʧʦʜ ʜʘʪʯʠʢʦʤ ʕʄɻ ʥʘ ʤʳʰʮʝ ʪʘ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʜʚʠʛʦʚʦʛʦ ʫʩʢʦʨʝʥʠʷ ʠ ʜʨʫʛʦʡ ʥʘʜ ʤʳʰʮʝʡ 

ʇʀʀ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʫʩʢʦʨʝʥʠʷ. 
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ɼʘʥʥʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ, ʢʦʛʜʘ ʠʩʧʳʪʫʝʤʳʝ ʩʠ-

ʜʝʣʠ ʩ ʨʫʢʦʡ ʠ ʥʠʞʥʝʡ ʢʦʥʝʯʥʦʩʪʴʶ, ʟʘʢʨʝʧʣʝʥ-

ʥʳʤʠ ʚ ʘʧʧʘʨʘʪʝ, ʢʦʪʦʨʳʡ ʦʛʨʘʥʠʯʠʚʘʣ ʤʳʰʮʳ ʜʦ 

ʠʟʦʤʝʪʨʠʯʝʩʢʠʭ ʩʦʢʨʘʱʝʥʠʡ (Adam and De Luca, 

2005). ʇʨʦʪʦʢʦʣ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʨʪʝʬʘʢʪʦʚ ʙʳʣ ʨʘʟ-

ʨʘʙʦʪʘʥ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʜʚʘ 

ʫʩʣʦʚʠʷ: ʧʝʨʚʦʝ, ʚ ʢʦʪʦʨʦʤ ʚʦʟʤʫʱʝʥʠʷ ʚʥʝʰʥʝ 

ʧʨʠʤʝʥʷʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʜʘʪʯʠʢʫ, ʠ ʚʪʦʨʦʝ, 

ʚ ʢʦʪʦʨʦʤ ʚʦʟʤʫʱʝʥʠʷ ʢ ʜʘʪʯʠʢʫ ʩʦʟʜʘʶʪʩʷ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʜʚʠʞʝʥʠʷ ʪʝʣʘ. ʍʦʪʷ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝ-

ʩʪʚʦ ʩʧʦʩʦʙʦʚ ʧʨʠʤʝʥʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʦʟʤʫʱʝ-

ʥʠʡ ʢ ʜʘʪʯʠʢʫ, ʤ  rʚʳʙʨʘʣʠ ʙʦʣʝʝ ʩʠʣʴʥʳʝ ʚʦʟʤʫ-

ʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʪʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʚʦʟʥʠʢʥʫʪʴ ʚ ʨʘʙʦʯʝʡ ʠ ʩʧʦʨʪʠʚʥʦʡ ʩʨʝʜʝ. ɼʣʷ ʩʣʫ-

ʯʘʷ ʚʥʝʰʥʝ ʧʨʠʣʦʞʝʥʥʳʭ ʚʦʟʤʫʱʝʥʠʡ, ʘʨʪʝʬʘʢʪ 

ʜʚʠʞʝʥʠʷ ʧʨʦʠʟʚʦʜʷ ʫʩʠʣʠʝ ʙʳʣ ʧʨʠʣʦʞʝʥ ʧʫʪʝʤ 

ʚʳʩʪʫʢʠʚʘʪʴ ʜʘʪʯʠʢ ʧʦʤʝʱʝʥʥʳʡ ʥʘ ʤʳʰʮʝ ʇʀʀ. 

ʄ  rʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʥʘʞʠʤʘʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʥʘ ʜʘʪʯʠʢ, ʯʪʦʙʳ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʵʬʬʝʢʪ ʤʝʭʘʥʠ-

ʯʝʩʢʦʛʦ ʚʦʟʤʫʱʝʥʠʷ. ʇʨʦʬʠʣʴ ʫʩʢʦʨʝʥʠʷ ʢʦʥʪʨʦ-

ʣʠʨʦʚʘʣʩʷ ʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʨʫʢʦʚʦʜʩʪʚʘ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʪʦʨʦʤ ʚ ʧʨʠʤʝʥʝʥʠʠ ʘʥʘʣʦʛʠʯʥʳʭ ʦʪʚʦʜʦʚ 

ʢ ʜʘʪʯʠʢʫ. ɼʣʷ ʚʪʦʨʦʛʦ ʫʩʣʦʚʠʷ ʤ  rʧʨʦʠʟʚʝʣʠ ʚʦʟ-

ʤʫʱʝʥʠʝ ʚ ʪʝʣʝ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʙ  rʧʦʜʦʙʥʦ ʪʦʤʫ, 

ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʨʝʤʷ ʬʘʟʳ ʫʜʘʨʘ ʧʷʪʢʦʡ ʚ ʧʦ-

ʭʦʜʢʝ. ɼʘʪʯʠʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʊɸ-ʤʳʰʮʝ ʥʦʛʠ, 

ʙʳʣ ʢʦʩʚʝʥʥʦ ʚʦʟʤʫʱʝʥ ʫʜʘʨʦʤ ʦʪʢʨʳʪʦʡ ʣʘʜʦʥʴʶ 

ʧʦ ʥʘʜʢʦʣʝʥʥʠʢʫ ʩʦʛʥʫʪʦʛʦ ʢʦʣʝʥʘ, ʠʤʠʪʠʨʫʷ ʫʜʘʨ 

ʧʷʪʢʦʡ ʚʦ ʚʨʝʤʷ ʭʦʜʴʙʳ. ʉ ʧʨʘʢʪʠʢʦʡ ʤ  rʩʤʦʛʣʠ 

ʧʨʠʤʝʥʠʪʴ ʩʠʣʫ ʥʘ ʢʦʣʝʥʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʧʨʦ-

ʠʟʚʝʣʠ ʫʩʢʦʨʝʥʠʷ ʜʘʪʯʠʢʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʭʦʞʠ 

ʥʘ ʪʝ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʧʠʣʦʪʥʦʤ ʠʩʩʣʝʜʦ-

ʚʘʥʠʠ, ʛʜʝ ʫʜʘʨ ʧʷʪʢʠ ʙʳʣ ʧʦʜʯʝʨʢʥʫʪ ʪʝʤ, ʯʪʦ ʠʩ-

ʧʳʪʫʝʤʳʝ ʭʦʜʠʣʠ ʙʝʟ ʦʙʫʚʠ. ʕʪʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʦʙʝʩʧʝʯʠʣʦ ʫʧʨʘʚʣʷʝʤʳʝ ʩʨʝʜʩʪʚʘ ʧʦʣʫʯʝʥʠʷ ʜʘʥ-

ʥʳʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʠʟʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʞʘ-

ʪʠʷ. 

2 ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ  

ʀʥʞʠʨ. ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʨʘʟʮʳ ʘʨʪʝ-

ʬʘʢʪʘ ʜʚʠʞʝʥʠʷ, ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʜʘʪʯʠʢʘʤʠ ʩʵʤʛ ʠ 

ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʜʣʷ FDI ʠ ʤʳʰʮʳ ʪʘ ʫ ʜʚʫʭ ʠʩʧʳʪʫ-

ʝʤʳʭ, ʟʘʧʠʩʘʥʥʳʭ ʚ ʧʦʣʥʦʡ ʧʦʣʦʩʝ ʯʘʩʪʦʪ (1-450 

ɻʮ). ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʦʟʤʫʱʝʥʠʡ ʧʨʦʠʟʚʝʣʘ ʩʭʦʜʥʳʝ, ʥʦ 

ʥʝ ʠʜʝʥʪʠʯʥʳʝ ʧʨʦʬʠʣʠ ʫʩʢʦʨʝʥʠʷ, ʢʘʢ ʠ ʧʨʝʜʧʦ-

ʣʘʛʘʣʦʩʴ. ʀʥʞʠʨ. 2 ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʬʠʣʠ ʫʩʢʦʨʝ-

ʥʠʷ ʇʀʀ ʦʜʠʥʘʢʦʚʳ ʧʦ ʘʤʧʣʠʪʫʜʝ ʜʣʷ ʦʙʦʠʭ ʩʫʙʲ-

ʝʢʪʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʫ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ, ʨʝʟʫʣʴʪʠ-

ʨʫʶʱʠʝ ʘʨʪʝʬʘʢʪʳ ʜʚʠʞʝʥʠʷ sEMG ʙʳʣʠ ʦʯʝʥʴ 

ʧʝʨʝʤʝʥʥʳʤʠ; ʢʘʢ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ɻ ʢʩʧʝ-

ʨʠʤʝʥʪʘ ʥʘ ʜʘʥʥʦʤ ʦʙʲʝʢʪʝ, ʪʘʢ ʠ ʤʝʞʜʫ ʩʫʙʲʝʢ-

ʪʘʤʠ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʜʘʥʥʳʭ ʠʟ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ 

ʤʳʰʮʳ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʦʞʠʜʘʶʪʩʷ ʠʟ-ʟʘ ʛʠʙʢʦʩʪʠ 

ʢʦʞʠ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʛʦ ʠʥ-

ʪʝʨʬʝʡʩʘ ʤʝʞʜʫ ʢʦʥʪʘʢʪʦʤ ʵʣʝʢʪʨʦʜʘ ʠ ʢʦʞʝʡ. 

 
ʈʠʩʫʥʦʢ 2 ʆʙʨʘʟʮʳ ʘʨʪʝʬʘʢʪʘ ʜʚʠʞʝʥʠʷ, ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʜʘʪʯʠʢʦʤ sEMG ʠ ʜʘʪʯʠʢʦʤ ʘʢʩʝʣʝʨʦʤʝʪʨʘ.  

 

ʇʨʦʚʝʨʢʘ ʉʧʝʢʪʨʘ ʩʵʤʛ ʜʣʷ ʩʠʛʥʘʣʘ ʥʘ ʬʠʛ. 3 

(ʧʘʥʝʣʴ B) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʤʦʱʥʦ-

ʩʪʠ ʩʦʜʝʨʞʠʪʩʷ ʤʝʞʜʫ 20 ʠ 200 ɻʮ. ʉʠʛʥʘʣ ʘʨʪʝ-

ʬʘʢʪʘ ʜʚʠʞʝʥʠʷ ʚ ʧʘʥʝʣʠ C, ʟʘʧʠʩʘʥʥʳʡ ʚ ʩʧʦʢʦʡ-

ʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʦʢʘʟʳʚʘʝʪ ʩʚʦʠ ʩʘʤʳʝ ʙʦʣʴʰʠʝ 

ʩʧʝʢʪʨʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʥʘ ʙʦʣʝʝ ʥʠʟʢʠʭ ʯʘʩʪʦ-

ʪʘʭ, ʧʘʜʘʷ ʙʳʩʪʨʦ ʟʘ 20 Hz. ɸʥʘʣʦʛʠʯʥʦʝ ʧʦʚʝʜʝʥʠʝ 

ʩʧʝʢʪʨʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʠʛʥʘʣʦʤ ʥʘ ʧʘʥʝʣʠ D, ʢʦʪʦ-

ʨʘʷ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʩʠʛʥʘʣ sEMG. ʕʪʠ ʩʧʝʢʪʨʘʣʴ-

ʥʳʝ ʛʨʘʬʠʢʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʛʣʦʚʘʷ ʯʘʩʪʦʪʘ 10 ɻʮ 

ʥʝ ʤʦʞʝʪ ʫʩʪʨʘʥʠʪʴ ʜʦʩʪʘʪʦʯʥʳʝ ʰʫʤʦʚʳʝ ʩʧʝʢ-

ʪʨʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. 
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ʈʠʩʫʥʦʢ 3 ɺʨʝʤʝʥʥʘʷ ʦʙʣʘʩʪʴ ʠ ʩʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʘʟʦʚʦʛʦ ʰʫʤʘ, ʩʠʛʥʘʣʦʚ ʩʵʤʛ,  

ʩʠʛʥʘʣʦʚ ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʘʨʪʝʬʘʢʪʘ ʜʚʠʞʝʥʠʷ ʠ ʩʠʛʥʘʣʦʚ ʩʵʤʛ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʘʨʪʝʬʘʢʪʘʤʠ ʜʚʠʞʝʥʠʷ 

 

ɼʚʘ ʧʨʠʤʝʨʘ ʚʣʠʷʥʠʷ ʫʛʣʦʚʦʡ ʯʘʩʪʦʪʳ ʥʘ ʩʠʛ-

ʥʘʣ ʩʵʤʛ ʧʦʢʘʟʘʥʳ ʜʣʷ ʨʘʟʥʳʭ ʤʳʰʮ ʦʜʥʦʛʦ ʠ ʪʦʛʦ 

ʞʝ ʩʫʙʲʝʢʪʘ (ʨʠʩ. 4), ʛʜʝ ʧʨʦʬʠʣʠ ʘʨʪʝʬʘʢʪʦʚ ʜʚʠ-

ʞʝʥʠʷ ʨʘʟʣʠʯʥʳ, ʠ ʦʥʠ ʠʩʢʘʞʘʶʪ ʩʠʛʥʘʣ sEMG ʟʘ-

ʤʝʪʥʦ ʧʦ-ʨʘʟʥʦʤʫ. ɸʨʪʝʬʘʢʪʳ ʚʘʨʴʠʨʦʚʘʣʠʩʴ ʦʪ ʧʦ-

ʯʪʠ ʙʘʟʦʚʳʭ ʫʨʦʚʥʝʡ ʰʫʤʘ ʜʦ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʣʫ-

ʯʘʝʚ, ʢʦʛʜʘ ʢʦʤʧʦʥʝʥʪ ʘʨʪʝʬʘʢʪʘ ʩʠʛʥʘʣʘ ʧʨʝʚʳʰʘʣ 

ʢʦʤʧʦʥʝʥʪ ʕʄɻ ʙʦʣʝʝ ʯʝʤ ʚ 3 ʨʘʟʘ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ 

ʚʦ ʚʨʝʤʷ ʩʦʢʨʘʱʝʥʠʷ MVC ʥʘ 50%. ʇʨʠ ʫʚʝʣʠʯʝ-

ʥʠʠ ʫʛʣʦʚʦʡ ʯʘʩʪʦʪʳ ʘʨʪʝʬʘʢʪʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʦʙʝʠʭ ʤʳʰʮʘʭ ʠ ʚʠʟʫʘʣʴʥʦ ʦʪʩʫʪ-

ʩʪʚʫʝʪ ʥʘ ʫʯʘʩʪʢʘʭ ʩʠʛʥʘʣʘ ʩʵʤʛ ʪʘ, ʦʪʬʠʣʴʪʨʦʚʘʥ-

ʥʳʭ ʥʘ ʯʘʩʪʦʪʝ 10 ɻʮ. ʆʜʥʘʢʦ ʩʧʝʢʪʨʘʣʴʥʳʝ ʛʨʘ-

ʬʠʢʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʦʤʧʦʥʝʥʪ ʘʨʪʝʬʘʢʪʘ ʜʚʠʞʝ-

ʥʠʷ ʧʨʦʜʦʣʞʘʝʪ ʚʣʠʷʪʴ ʥʘ ʬʦʨʤʫ ʩʧʝʢʪʨʦʚ ʩʠʛʥʘʣʘ 

sEMG ʧʨʠʤʝʨʥʦ ʜʦ 20 ɻʮ. ʉʧʝʢʪʨʘʣʴʥʳʝ ʛʨʘʬʠʢʠ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʬʠʣʴʪʨ 10 ɻʮ ʥʝ ʧʦʣʥʦʩʪʴʶ ʫʜʘ-

ʣʷʝʪ ʘʨʪʝʬʘʢʪ; ʠ ʬʠʣʴʪʨ 30 ɻʮ, ʫʩʧʝʰʥʦ ʦʩʣʘʙʣʷʷ 

ʘʨʪʝʬʘʢʪ, ʪʘʢʞʝ ʫʜʘʣʷʝʪ ʯʘʩʪʴ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʛʥʘʣʘ sEMG. ʕʬʬʝʢʪ ʧʦʪʝʨʠ ʩʠʛ-

ʥʘʣʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʛʣʦʚʦʡ ʯʘʩʪʦʪʳ 30 ɻʮ ʝʱʝ 

ʙʦʣʝʝ ʚʳʨʘʞʝʥ ʚ ʤʳʰʮʝ ʪʘ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʧʨʦʧʦʨ-

ʮʠʦʥʘʣʴʥʦ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ, ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʚ ʙʦ-

ʣʝʝ ʥʠʟʢʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʵʥʝʨʛʠʠ ʤʳʰʮʳ 

ʇʀʀ. 

 
ʈʠʩʫʥʦʢ 4 ʇʨʠʤʝʨʳ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʘʨʪʝʬʘʢʪʦʤ ʩʠʛʥʘʣʘ sEMG, ʦʪʬʠʣʴʪʨʦʚʘʥʥʦʛʦ ʥʘ ʨʘʟʥʳʭ  

ʫʛʣʦʚʳʭ ʯʘʩʪʦʪʘʭ. 
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ʇʦʪʝʨʷ ʩʠʛʥʘʣʘ ʙʦʣʝʝ ʷʩʥʦ ʚʠʜʥʘ ʥʘ ʬʠʛ. 5, ʛʜʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʝʜʥʠʝ (ÑSD) ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʢʚʘʜ-

ʨʘʪʠʯʥʳʭ ʧʦʪʝʨʴ ʩʠʛʥʘʣʘ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʢʦʤʧʦʥʝʥ-

ʪʦʚ ʩʠʛʥʘʣʘ ʠ ʰʫʤʘ ʩʵʤʛ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʦʚʳʭ 

ʯʘʩʪʦʪ ʜʣʷ ʚʩʝʭ ʩʫʙʲʝʢʪʦʚ. ʉʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʘʷ ʘʤ-

ʧʣʠʪʫʜʘ ʩʠʛʥʘʣʘ sEMG (ʧʨʠ 10% ʠ 50% MVC) 

ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʫʛʣʦʚʦʡ ʯʘʩʪʦʪʳ. ɺ 

ʤʳʰʮʝ FDI ʦʙʱʝʝ ʩʥʠʞʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʜʣʷ ʦʙʦʠʭ 

ʫʨʦʚʥʝʡ ʩʦʢʨʘʱʝʥʠʷ ʢʦʣʝʙʣʝʪʩʷ ʧʨʠʤʝʨʥʦ ʦʪ 3-4%. 

ɺ ʤʳʰʮʝ ʪʘ ʦʙʱʝʝ ʩʥʠʞʝʥʠʝ ʜʣʷ ʦʙʦʠʭ ʩʦʢʨʘʱʝʥʠʡ 

ʢʦʣʝʙʣʝʪʩʷ ʧʨʠʤʝʨʥʦ ʦʪ 4-7%. ɹʘʟʦʚʳʡ ʰʫʤ (ʩʨʝʜ-

ʥʠʡ ʩʣʝʜ) ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 40% ʧʨʠ 

10 ɻʮ, 47% ʧʨʠ 20 ɻʮ ʠ 51% ʧʨʠ 30 ɻʮ ʜʣʷ ʦʙʝʠʭ 

ʤʳʰʮ. ɹʘʟʦʚʳʡ h ʫʤ ʠ ʘʨʪʝʬʘʢʪ ʜʚʠʞʝʥʠʷ (ʅʠʞʥʠʡ 

ʩʣʝʜ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠ-

ʞʝʥʠʝ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 69% ʜʦ 83% ʧʨʠ 30 ɻʮ ʜʣʷ 

ʦʙʝʠʭ ʤʳʰʮ. ʇʦʩʪ-ʩʧʝʮʠʘʣʴʥʳʝ ʧʘʨʥʳʝ ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʠʝ ʩʨʘʚʥʝʥʠʷ ʤʝʞʜʫ ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʥʘ 

ʬʠʛ. ɺʩʝ 5 ʙʳʣʠ ʟʥʘʯʠʤʳʤʠ ʧʨʠ ʨ<0,01. 

 
ʈʠʩʫʥʦʢ 5 ʋʤʝʥʴʰʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʛʦ ʩʠʛʥʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʦʚʦʡ ʯʘʩʪʦʪʳ 

ʧʦʢʘʟʘʥʦ ʜʣʷ ʧʝʨʚʦʡ ʜʦʨʩʘʣʴʥʦʡ ʤʝʞʢʦʩʪʥʦʡ (ʇʀʀ) ʤʳʰʮʳ (ʩʣʝʚʘ) ʠ ʧʝʨʝʜʥʝʡ ʙʦʣʴʰʝʙʝʨʮʦʚʦʡ  

(ʪʘ) ʤʳʰʮʳ (ʩʧʨʘʚʘ) ʫ ʚʩʝʭ ʠʩʧʳʪʫʝʤʳʭ. 

 

3 ɺʳʚʦʜʳ 

ɺʳʙʦʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ ʤʠʥʠʤʠʟʠʨʦʚʘʣ ʚʣʠʷʥʠʝ ʜʚʫʭ ʚʥʝʰʥʠʭ ʠʩ-

ʪʦʯʥʠʢʦʚ ʰʫʤʘ, ʰʫʤʘ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʠ ʘʨ-

ʪʝʬʘʢʪʘ ʜʚʠʞʝʥʠʷ ʢʘʙʝʣʷ, ʘ ʪʘʢʞʝ ʦʜʥʦʛʦ ʚʥʫʪʨʝʥ-

ʥʝʛʦ ʠʩʪʦʯʥʠʢʘ ʪʝʧʣʦʚʦʛʦ ʰʫʤʘ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʚ 

ʵʣʝʢʪʨʦʥʠʢʝ ʫʩʠʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ 

ʥʘʤ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʰʫʤʦʚʳʭ ʢʦʤʧʦʥʝʥʪʘʭ, 

ʩʚʷʟʘʥʥʳʭ ʩ ɻ ʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʤ h ʫʤʦʤ ʥʘ ʛʨʘʥʠʮʝ 

ʨʘʟʜʝʣʘ ʢʦʞʘ-ʵʣʝʢʪʨʦʜ ʠ ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʦʟʤʫʱʝ-

ʥʠʝʤ.  

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʪʦʢʦʣʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʥʘʩʪʨʦʡ-

ʢʘʤʠ ʬʠʣʴʪʨʘ sEMG ʠ ʢʘʯʝʩʪʚʦʤ ʩʠʛʥʘʣʘ. ɼʘʥʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʬʠʛ. ʅʘʧʨʠʤʝʨ, ʥʘ ʨʠʩ. 5 ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʫʛʣʦʚʦʡ ʯʘʩʪʦʪʳ ʚʳʩʦʢʠʭ ʯʘ-

ʩʪʦʪ ʫʤʝʥʴʰʘʶʪʩʷ ʩʠʛʥʘʣʳ ʘʨʪʝʬʘʢʪʦʚ ʩʵʤʛ, ʰʫʤʘ 

ʠ ʜʚʠʞʝʥʠʷ. ɺʣʠʷʥʠʝ ʫʛʣʦʚʦʡ ʯʘʩʪʦʪʳ, ʦʜʥʘʢʦ, 

ʙʳʣʦ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ ʥʘ ʰʫʤ ʠ ʩʠʛʥʘʣʳ ʘʨʪʝʬʘʢʪʘ 

ʜʚʠʞʝʥʠʷ, ʯʝʤ ʥʘ ʩʠʛʥʘʣ sEMG. ʉʠʛʥʘʣʳ ʩʵʤʛ ʜʝ-

ʤʦʥʩʪʨʠʨʦʚʘʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʠʥʝʡʥʦʝ ʫʤʝʥʴʰʝ-

ʥʠʝ ʘʤʧʣʠʪʫʜʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʦʚʦʡ ʯʘʩʪʦʪʳ, 

ʪʦʛʜʘ ʢʘʢ ʩʠʛʥʘʣʳ ʙʘʟʦʚʦʛʦ ʰʫʤʘ ʠ ʘʨʪʝʬʘʢʪʘ ʜʚʠ-

ʞʝʥʠʷ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʥʝʣʠʥʝʡʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʫʛʣʦʚʦʡ ʯʘʩʪʦʪʳ. ɼʣʷ ʵʪʠʭ ʩʠʛʥʘʣʦʚ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʧʨʦʠʟʦʰʣʦ ʥʘ ʯʘʩʪʦʪʝ 10 

ɻʮ, ʠ ʩʥʠʞʝʥʠʝ ʧʨʦʜʦʣʞʘʣʦʩʴ ʩ ʤʝʥʴʰʝʡ ʩʢʦʨʦ-

ʩʪʴʶ ʜʣʷ ʫʛʣʦʚʳʭ ʯʘʩʪʦʪ 20 ʠ 30 ɻʮ. 

ʆʧʪʠʤʘʣʴʥʘʷ ʫʛʣʦʚʘʷ ʯʘʩʪʦʪʘ ʜʣʷ ʬʠʣʴʪʨʘʮʠʠ 

ʩʠʛʥʘʣʦʚ ʩʵʤʛ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʘʨʪʝʬʘʢʪʦʤ ʜʚʠʞʝ-

ʥʠʷ, ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʩ ʫʯʝʪʦʤ ʧʨʦʮʝʥʪʘ ʘʨ-

ʪʝʬʘʢʪʘ ʜʚʠʞʝʥʠʷ ʠ ʧʨʦʮʝʥʪʘ ʧʦʪʝʨʠ ʩʠʛʥʘʣʘ ʕʄɻ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʨʘʱʝʥʠʷ ʯʘʩʪʦʪʳ. ʇʨʠʤʝʨ ʜʣʷ 

ʤʳʰʮʳ ʇʀʀ ʧʦʢʘʟʘʥ ʥʘ ʬʠʛ. 6. ɼʣʷ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʚʦʟʤʫʱʝʥʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘ-

ʥʠʠ, ʩʢʦʨʦʩʪʴ ʟʘʪʫʭʘʥʠʷ ʘʨʪʝʬʘʢʪʘ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʴʰʝʡ ʤʝʞʜʫ ʧʨʠʨʘʱʝʥʠʷʤʠ 1 ʠ 10 ɻʮ, ʠ ʦʥʘ 

ʧʨʦʜʦʣʞʘʝʪ ʫʤʝʥʴʰʘʪʴʩʷ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ 

ʤʝʞʜʫ ʧʦʩʣʝʜʫʶʱʠʤʠ ʧʨʠʨʘʱʝʥʠʷʤʠ. ɺ ʢʦʥʝʯʥʦʤ 

ʩʯʝʪʝ, ʧʨʦʮʝʥʪ ʧʦʪʝʨʴ ʚ ʘʨʪʝʬʘʢʪʝ ʜʚʠʞʝʥʠʷ ʠ ʩʠʛ-

ʥʘʣʘʭ sEMG ʨʘʚʝʥ, ʢʦʛʜʘ ʫʛʣʦʚʘʷ ʯʘʩʪʦʪʘ ʫʚʝʣʠʯʠ-

ʚʘʝʪʩʷ ʦʪ 30 ʜʦ 40 ɻʮ. ɼʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʫʛ-

ʣʦʚʦʡ ʯʘʩʪʦʪʳ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʩʢʦʨʦʩʪʠ 

ʫʣʫʯʰʝʥʠʷ ʫʤʝʥʴʰʝʥʠʷ ʘʨʪʝʬʘʢʪʘ ʜʚʠʞʝʥʠʷ, ʚ ʪʦ 

ʞʝ ʚʨʝʤʷ ʫʚʝʣʠʯʠʚʘʷ ʧʦʪʝʨʠ ʩʠʛʥʘʣʘ sEMG 

 
ʈʠʩʫʥʦʢ 6 ʀʟʤʝʥʝʥʠʷ ʧʨʦʮʝʥʪʥʳʭ ʧʦʪʝʨʴ ʩʠʛʥʘʣʘ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʠʨʘʱʝʥʠʡ ʬʠʣʴʪʨʘ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪ 

ʧʦʢʘʟʘʥʳ ʜʣʷ ʘʨʪʝʬʘʢʪʘ ʜʚʠʞʝʥʠʷ (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ) ʠ ʘʤʧʣʠʪʫʜʳ ʩʠʛʥʘʣʘ sEMG (ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ). 

ʉʠʤʚʦʣʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, ʘ ʩʪʦʣʙʠʢʠ-ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʜʣʷ ʜʘʥʥʳʭ, ʧʦʣʫ-

ʯʝʥʥʳʭ ʦʪ ʤʳʰʮʳ ʇʀʀ ʚʦ ʚʩʝʭ ʩʫʙʲʝʢʪʘʭ. 
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ɺʳʙʦʨ ʫʛʣʦʚʦʡ ʯʘʩʪʦʪʳ ʬʠʣʴʪʨʘ ʚʳʩʦʢʠʭ ʯʘ-

ʩʪʦʪ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʠ ʤʳʰʮ. ɼʣʷ ʧʨʠʤʝʥʝ-

ʥʠʡ ʚʢʣʶʯʘʷ ʠʟʦʤʝʪʨʠʯʝʩʢʠʝ ʩʫʞʝʥʠʷ ʠʣʠ ʝʩʪʝ-

ʩʪʚʝʥʥʳʝ ʠ ʦʙʱʠʝ ʜʚʠʞʝʥʠʷ, ʢʘʢ non-spastic ʠʟʤʝ-

ʨʝʥʠʷ ʧʦʭʦʜʢʠ, ʧʦʨʝʢʦʤʝʥʜʦʚʘʥʥʘʷ ʫʛʣʦʚʘʷ 

ʯʘʩʪʦʪʘ 20 Hz. ɼʣʷ ʪʝʭ ʧʨʠʤʝʥʝʥʠʡ ʚʢʣʶʯʘʷ ʙʦʣʝʝ 

ʵʥʝʨʛʠʯʥʳʝ ʜʚʠʞʝʥʠʷ ʯʝʤ ʪʝ ʧʨʠʣʦʞʝʥʥʳʝ ʚ ʵʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ, ʢʘʢ ʚʦ ʚʨʝʤʷ ʜʝʷʪʝʣʴʥʦʩʪʝʡ ʧʨʠ 

ʩʧʦʨʪʝ ʠʣʠ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʷʭ ʚʢʣʶʯʘʷ ʧʘʮʠ-

ʝʥʪʦʚ ʩ ʨʘʟʣʘʜʘʤʠ ʜʚʠʞʝʥʠʷ, ʫʛʣʦʚʫʶ ʯʘʩʪʦʪʫ ʩʣʝ-

ʜʫʝʪ ʫʚʝʣʠʯʠʪʴ ʥʘʜ 20 Hz ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʫʶ ʬʠʣʴʪʨʘʮʠʶ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʚʝʣʠ-

ʯʠʪʴ ʧʦʜʘʚʣʝʥʠʝ ʘʨʪʝʬʘʢʪʘ ʟʘ ʩʯʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʘʤʦʨʪʠʟʘʮʠʠ ʩʠʛʥʘʣʘ sEMG ʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʠʩʢʘ-

ʞʝʥʠʷ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʛʨʫʧʧ ʤʳʰʮ, ʢʦʪʦʨʳʝ 

ʠʤʝʶʪ ʙʦʣʝʝ ʥʠʟʢʦʝ ʯʘʩʪʦʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʯʝʤ 

ʪʝ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ ʚ ʵʪʦʤ ʠʩʩʣʝʜʦ-

ʚʘʥʠʠ, ʪʘʢʠʝ ʢʘʢ ʧʦʷʩʥʠʯʥʳʝ ʧʘʨʘʩʧʠʥʘʣʴʥʳʝ ʠ ʯʝ-

ʪʳʨʝʭʛʣʘʚʳʝ ʤʳʰʮʳ (Roy et al., 1989 ʛ.; ɻʘʤʝʪ ʠ ʜʨ., 

1993), ʫʛʣʦʚʘʷ ʯʘʩʪʦʪʘ 20 ɻʮ ʚʩʝ ʝʱʝ ʫʤʝʩʪʥʘ. 

ɺʳʙʦʨ ʫʛʣʦʚʦʡ ʯʘʩʪʦʪʳ ʥʠʞʝ 20 ɻʮ ʥʝ ʨʝʢʦ-

ʤʝʥʜʫʝʪʩʷ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʩʧʝʢʪʨʘʣʴʥʳʭ ʛʨʘʬʠʢʦʚ ʥʘ 

ʬʠʛ. 3, ʝʩʪʴ ʪʦʣʴʢʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʵʥʝʨʛʠʠ ʥʠʞʝ 20 ɻʮ. ʂʨʦʤʝ ʪʦʛʦ, ʵʥʝʨʛʠʷ ʤʝʞʜʫ 10 

ʠ 20 ɻʮ ʩʦʜʝʨʞʠʪ ʧʠʢʠ, ʘʤʧʣʠʪʫʜʘ ʢʦʪʦʨʳʭ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʩʨʝʜʥʝʤʫ ʟʥʘʯʝʥʠʶ ʩʢʦʨʦʩʪʝʡ ʩʪʨʝʣʴʙʳ 

ʜʚʠʛʘʪʝʣʴʥʳʭ ʘʛʨʝʛʘʪʦʚ ʠ ʰʠʨʠʥʝ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ 

ʦʪ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʩʪʨʝʣʴʙʳ. 

ʋʚʠʜʝʪʴ ʃʝʬʝʚʨ ʠ ɼʝ ʃʫʢʘ (1976) ʠ ɹʘʩʤʘʜʞʷʥ ʠ ɼʝ 

ʃʫʢʘ (1985) ʜʣʷ ʜʝʪʘʣʝʡ. ʇʠʢ ʢʦʣʝʙʣʝʪʩʷ ʦʩʦʙʝʥʥʦ 

ʚʦ ʚʨʝʤʷ ʙʦʣʝʝ ʥʠʟʢʠʭ ʩʦʢʨʘʱʝʥʠʡ ʩʠʣʳ, ʛʜʝ ʩʢʦ-

ʨʦʩʪʴ ʩʪʨʝʣʴʙʳ ʜʚʠʛʘʪʝʣʴʥʳʭ ʝʜʠʥʠʮ ʙʦʣʝʝ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʘ ʢ ʯʠʩʪʦʤʫ ʚʦʟʙʫʞʜʝʥʠʶ ʚ ʧʫʣʝ ʤʦʪʦ-

ʥʝʡʨʦʥʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʥʝʨʛʠʷ ʚ ʩʠʛʥʘʣʝ ʩʵʤʛ 

ʥʠʞʝ 20 ɻʮ ʥʝʩʪʘʙʠʣʴʥʘ ʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞ-

ʥʦʛʦ ʚʢʣʘʜʘ ʚ ʩʠʛʥʘʣ ʩʵʤʛ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ 
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RESEARCH OF HYDRODYNAMIC  REGULARITIES  OF THE COURSE OF A SINGLE-PHASE 

HYDROCARBON  MEDIA  IN A PIPELINE  

 

ɸʥʥʦʪʘʮʠʷ 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝʬʪʝʧʨʦʚʦʜʳ ̫ ʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʦʚ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʥʝʬʪʠ. 

ʄʝʪʦʜʳ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʜʦʙʳʚʘʪʴ ʪʨʫʜʥʦʠʟʚʣʝʢʘʝʤʳʝ ʬʣʶʠʜʳ, ʧʦ-

ʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʶʪʩʷ. ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʪʘʢʞʝ ʥʫʞʜʘʝʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʨʘʟʚʠʪʠʠ, ʪʘʢ ʢʘʢ ʦʪ ʥʝʸ ʟʘ-

ʚʠʩʷʪ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʠ ʜʦʙʳʚʘʶʱʠʤʠ ʩʢʚʘʞʠʥʘʤʠ. 

Abstract 

Oil pipelines are currently the most important way to transport oil. The permanent development of field de-

velopment methods that allow producing hard-to-recover fluids also requires the constant development of trans-

portation, since it depends on it the conditions of communication between production wells and the oil field infra-

structure. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʫʙʦʧʨʦʚʦʜʳ, ʦʜʥʦʬʘʟʥʳʝ ʩʠʩʪʝʤʳ, ʥʝʬʪʴ, ʧʘʨʘʬʠʥ, ʪʝʧʣʦʧʝʨʝʜʘʯʘ. 

Keywords: pipelines, single-phase systems, oil, paraffin, heat transfer. 

 

ʅʝʬʪʝʧʨʦʚʦʜʳ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʝʜʩʪʘʚ-

ʣʷʶʪ ʩʦʙʦʡ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʡ ʩʧʦʩʦʙ ʪʨʘʥʩʧʦʨʪʠ-

ʨʦʚʢʠ ʥʝʬʪʠ. ʇʝʨʤʘʥʝʥʪʥʦʝ ʨʘʟʚʠʪʠʝ ʤʝʪʦʜʦʚ ʨʘʟ-

ʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʜʦʙʳʚʘʪʴ 

ʪʨʫʜʥʦʠʟʚʣʝʢʘʝʤʳʝ ʬʣʶʠʜʳ, ʪʨʝʙʫʶʪ ʠ ʧʦʩʪʦʷʥ-

ʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ 

ʦʪ ʥʝʝ ʟʘʚʠʩʷʪ ʫʩʣʦʚʠʷ ʩʦʦʙʱʝʥʠʷ ʤʝʞʜʫ ʜʦʙʳʚʘʶ-

ʱʠʤʠ ʩʢʚʘʞʠʥʘʤʠ ʠ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʡ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʦʡ. ʀʤʝʥʥʦ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ, ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʩʪʦʣʴʢʦ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʶʪʩʷ ʛʠʜʨʦʜʠʥʘʤʠ-

ʯʝʩʢʦʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ ʜʚʠʞʝʥʠʷ ʦʜʥʦʬʘʟʥʳʭ ʩʠ-

ʩʪʝʤ, ʠʟʫʯʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʝʪ ʧʦʯʪʠ ʚ ʧʦʣʥʦʡ 

ʤʝʨʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ 

ʚʣʠʷʪʴ ʥʘ ʥʝʛʦ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʨʘʩʩʤʦʪʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʦ-

ʩʦʙʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʵʥʝʨʛʠʠ ʥʝʬʪʠ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ, ʦʮʝ-

ʥʠʚʘʶʱʝʡ ʚʣʠʷʥʠʝ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʚ ʪʨʫʙʦ-

ʧʨʦʚʦʜʘʭ. 

ʋʨʘʚʥʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʪʨʘʥʩ-

ʧʦʨʪʠʨʫʝʤʦʡ ʩʨʝʜʳ ʠʤʝʝʪ ʚʠʜ: 

 

”’
̃̎̔̓̑
ḙ Ͻή ὴὺὫϽὭ           (1) 

 

ʛʜʝ ʝʚʥʫʪʨï ʚʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ; qnï ʪʝʧʣʦʚʦʡ 

ʧʦʪʦʢ, p ï ʧʣʦʪʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʡ ʩʨʝʜʳ, g ï 

ʩʢʦʨʦʩʪʴ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ, ï ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ 

ʫʢʣʦʥ, d ï ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʪʨʫʙʦʧʨʦʚʦʜʘ. 

ɼʣʷ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʠʩʧʦʣʴʟʫʝʤ ʟʘʢʦʥ ʅʴʶ-

ʪʦʥʘ-ʈʠʭʤʘʥʘ:ή Ὧz Ὕ Ὕ  (2) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʨʘʚʥʝʥʠʝ (1) ʧʨʠʦʙʨʝʪʘʝʪ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʠʜ: 

 

ὴὅὺ Ὕ Ὕ ὴὺὫὭ        (3) 

Ὕ Ὕ ὴὺὫὭ        (4) 

 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʥʘʛʨʝʚ ʥʝʬʪʠ ʧʨʠʚʝʜʝʪ ʢ 

ʙʦʣʴʰʠʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʧʦʪʝʨʷʤ. ʇʦʚʳʰʝʥʠʝ 

ʩʢʦʨʦʩʪʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ, ʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦʝ, ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ. ʉʣʝ-

ʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʦʥʠʞʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʧ-

ʣʦʧʝʨʝʜʘʯʠ çʢè. ʋʤʝʥʴʰʝʥʠʷ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʚ 4 

ʨʘʟʘ ʧʨʠʨʘʚʥʠʚʘʝʪ ʫʨʘʚʥʝʥʠʝ ʧʦʯʪʠ ʢ ʥʫʣʶ. ɼʦ-

ʩʪʠʯʴ ʵʪʦʛʦ ʤʦʞʥʦ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 

1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʩ ʧʦʜʦʛʨʝ-

ʚʦʤ. 

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʝʧʷʪʩʪʚʫʶ-

ʱʠʭ ʧʝʨʝʜʘʯʝ ʪʝʧʣʘ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʠ ʩʥʠʞʘ-

ʶʱʠʝ ʧʦʪʝʨʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʠʟʦʣʷʮʠʶ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩ ʧʦʜʦ-

ʛʨʝʚʦʤ. ʀʟʦʣʷʮʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ 

ʩʝʙʷ ʪʨʫʙʦʧʨʦʚʦʜ ʩ ʜʚʫʭʩʣʦʡʥʦʡ ʠʟʦʣʷʮʠʝʡ, ʮʝʥ-

ʪʨʘʪʦʨʘʤʠ, ʧʦʜʦʛʨʝʚʘʶʱʠʤ ʢʘʙʝʣʝʤ ʠ ʚʥʝʰʥʠʤ 

ʪʨʫʙʦʧʨʦʚʦʜʦʤ. ɼʘʥʥʦʝ ʠʟʦʙʨʝʪʝʥʠʝ ʰʠʨʦʢʦ ʟʘʨʝ-

ʢʦʤʝʥʜʦʚʘʣʦ ʩʝʙʷ ʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʜʘʥʥʳʝ ʪʨʫ-

ʙʦʧʨʦʚʦʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʞʝ ʥʘ ʧʨʦʪʷʞʝʥʥʦʩʪʠ 

ʙʦʣʴʰʝ ʜʝʩʷʪʠ ʪʳʩʷʯ ʤʝʪʨʦʚ. 
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ɽʩʣʠ ʤ  rʚʦʩʧʦʣʴʟʫʝʤʩʷ ʜʘʥʥʳʤ ʪʨʫʙʦʧʨʦʚʦ-

ʜʦʤ, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʢŸ0, ʩʤʦʞʝʤ 

ʨʘʩʩʯʠʪʘʪʴ ʧʦʩʨʝʜʩʪʚʦʤ (3), ʥʘ ʩʢʦʣʴʢʦ ʛʨʘʜʫʩʦʚ 

ʤʦʛʣʘ ʙ  r ʧʦʚʳʩʠʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʝʬʪʠ 

(Cv=1950ɼʞ/ʢʛ Ǔʉ), ʟʘ ʩʯʝʪ ʪʝʧʣʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝ-

ʥʠʷ, ʝʩʣʠ ʙ  rʝʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʣʠ ʧʦ ʥʝʬʪʝʧʨʦʚʦʜʫ 

(L=120ʢʤ, d=800ʤʤ, io=0,004) 

ὴὅὺ ὴὺὫὭ                      (5) 

 

ʆʪʩʶʜʘ æT= Gi0L/Cv 

=9,81*0,004*120*103/1950=2,4Ǔʉ. 

ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʬʣʶʠ-

ʜʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʜʘʥʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʥʘʛʨʝʚʫ ʥʝʬʪʠ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ 

ʩʢʦʨʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʥʝʬʪʠ. 

ʇʦʪʝʨʠ ʥʘʧʦʨʘ ʥʘ ʪʨʝʥʠʝ. ʇʨʠ ʨʘʩʯʝʪʝ ʧʦʪʝʨʴ 

ʥʘʧʦʨʘ ʥʘ ʪʨʝʥʠʝ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʘʪʴ Re ï 

ʯʠʩʣʦ ʈʝʡʥʦʣʴʜʩʘ ʠ ɚ ï ʛʠʜʨʘʚʣʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʝ. ʈʘʩʩʯʠʪʳʚʘʷ ʜʘʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʠ ʨʘʟ-

ʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʙʳʣʦ ʚʳʷʩʥʝʥʦ, 

ʯʪʦ ʩʦʢʨʘʱʝʥʠʝ ʩʝʯʝʥʠʷ ʥʘ 30% ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʢʦ-

ʨʝʥʠʶ ʧʝʨʝʜʚʠʞʝʥʠʷ ʩʨʝʜʳ ʚ 2.3 ʨʘʟʘ. ʊʦ ʝʩʪʴ, ʣʘ-

ʤʠʥʘʨʥʳʡ ʨʝʞʠʤ ʪʝʯʝʥʠʷ ʟʘʤʝʥʷʝʪʩʷ ʪʫʨʙʫʣʝʥʪ-

ʥʳʤ. ʉʣʝʜʫʝʪ ʧʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʪʦ, ʯʪʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ ʩʘʤʦ ʧʦ ʩʝʙʝ ʥʝ ʠʤʝʝʪ 

ʩʤʳʩʣʘ ʧʨʠ ʦʮʝʥʢʝ ɸʉʇʆ. ʇʦʩʢʦʣʴʢʫ ʚ ʥʝʢʦʪʦʨʳʭ 

ʠʩʪʦʯʥʠʢʘʭ ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ʥʝʚʝʨʥʦʝ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʝ ʦ ʪʦʤ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʦʪʢʣʘʜʳʚʘʶʪʩʷ ʧʘʨʘ-

ʬʠʥʳ. ʇʘʨʘʬʠʥʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ ʥʝ ʦʙʨʘʟʫʶʪʩʷ ʧʦ 

ʚʩʝʤʫ ʩʝʯʝʥʠʶ ʪʨʫʙʳ ʨʘʚʥʦʤʝʨʥʦ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ, 

ʜʘʥʥʳʝ ʨʘʩʯʝʪʳ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʧʨʠ ʧʦ-

ʧʳʪʢʝ ʥʘʭʦʞʜʝʥʠʷ ʧʦʪʝʨʠ ʥʘʧʦʨʘ ʥʘ ʪʨʝʥʠʝ. ʅʝ ʩʫ-

ʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʠʣʠ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʠ ʦʪʣʦʞʝʥʠʷ ʧʘʨʘʬʠʥʦʚ, ʚʧʣʦʪʴ ʜʦ ʪʦʛʦ, 

ʯʪʦ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ ʤʦʞʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴʩʷ ʜʘʞʝ ʧʘ-

ʨʘʬʠʥʦʚʘʷ ʧʨʦʙʢʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʩʪʘʣʴʥʘʷ 

ʚʥʫʪʨʝʥʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʥʝ ʧʦʜʚʝʨʛʣʘʩʴ ʚʣʠʷʥʠʶ 

ʩʦʝʜʠʥʝʥʠʡ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥʳ ʜʚʘ ʨʝʰʝʥʠʷ: 

1) ʈʘʟʨʘʙʦʪʢʘ ʠ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʦʡ ʤʝʪʦʜʠʢʠ 

ʨʘʩʯʝʪʘ ʧʦʪʝʨʠ ʥʘʧʦʨʘ ʚʩʣʝʜʩʪʚʠʝ ɸʉʇʆ. ɹʝʟ-

ʫʩʣʦʚʥʦ, ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʪʨʝʙʫʝʪ ʜʦʣʛʦʛʦ ʘʥʘʣʠʟʘ 

ʠ ʪʱʘʪʝʣʴʥʦʛʦ ʨʘʩʯʸʪʘ, ʦʜʥʘʢʦ, ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ 

ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʦʨʠʝʥʪʠʨʦʚʦʯʥʫʶ ʬʦʨʤʫʣʫ ʛʠʜ-

ʨʘʚʣʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ; ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʠʤʝʪʴ 

ʪʦʪ ʞʝ ʚʠʜ ɚ = ɚ(Re, ὑ). ɸ ʚʦʪ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʰʝʨʦ-

ʭʦʚʘʪʦʩʪʴ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙʳ ʧʨʠʤʝʪ 

ʚʠʜ: 

‐
Ў Ў Ў Ў

ỄȠ          (6) 

ɺ ʜʘʥʥʦʤ ʫʨʘʚʥʝʥʠʠ ʧʨʝʜʣʦʞʝʥʦ ʩʦʚʤʝʱʝʥʠʝ 

ʚʣʠʷʥʠʷ ʢʘʞʜʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʘʨʘʬʠʥʘ. ɼʣʷ ʫʧʨʦ-

ʱʝʥʠʷ ʫʨʘʚʥʝʥʠʷ ʠʤʝʝʪ ʩʤʳʩʣ ʚʚʝʜʝʥʠʷ ʩʨʝʜʥʝʡ 

ʚʝʣʠʯʠʥʳ æʩʨ, ʢʦʪʦʨʘʷ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩ ʫʯʝʪʦʤ ʢʦ-

ʣʠʯʝʩʪʚʘ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʱʠʭ ʠʭ ʚʳʩʦʪʫ: 

Ў̒ ̑
Ў Ў Ў Ў

                    (7) 

ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ, ʬʦʨʤʫʣʘ ʫʧʨʦʱʘʝʪʩʷ ʠ ʠʤʝʝʪ 

ʚʠʜ 

‐
Ў̒ ̑                                 (8) 

ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʤʘʣʘʷ ʚʝʨʦʷʪʥʦʩʪʴ 

ʪʦʛʦ, ʯʪʦ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʤʦʞʥʦ ʙʫʜʝʪ ʧʨʝʥʝʙʨʝʯʴ. 

2) ɺʚʝʜʝʥʠʝ ʚ ʬʦʨʤʫʣʫ ʢʦʵʬʬʠʮʠʝʥʪʘ, ʫʯʠʪʳʚʘ-

ʶʱʝʛʦ ʦʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʨʠ ʜʚʠ-

ʞʝʥʠʠ ʥʝʬʪʠ ʯʝʨʝʟ ʪʨʫʙʦʧʨʦʚʦʜ, ʧʦʜʚʝʨʞʝʥʥʳʡ 

ɸʉʇʆ. ʇʦʤʠʤʦ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʝʪ 

ʬʦʨʤʫʣʘ ɼʘʨʩʠ- ɺʝʡʩʙʘʭʘ. ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʧʦ-

ʥʷʪʴ, ʯʪʦ ʧʨʠ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʠ ʩ ʚʳʩʪʫʧʦʤ ʧʘʨʘ-

ʬʠʥʘ, ʚʦʟʥʠʢʘʝʪ ʩʠʣʘ, ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʢʦʪʦʨʦʡ ʠʤʝʝʪ 

ʩʤʳʩʣ ʧʨʠʜʘʪʴ ʵʪʦʡ ʧʝʨʝʤʝʥʥʦʡ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘ-

ʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʚ ʤʦʤʝʥʪ ʩʪʦʣʢʥʦʚʝʥʠʷ ʧʘʨʘʬʠʥʳ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʧʦʥʠʞʘʶʪ ʠʤʧʫʣʴʩ ʤʦʣʝʢʫʣ ʥʝʬʪʠ. ʊʦ 

ʝʩʪʴ, ʜʘʥʥʘʷ ʧʝʨʝʤʝʥʥʘʷ, ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʤʥʦʞʝ-

ʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ (v, Ẽ, d, é), ʘ ʩʢʦʨʦʩʪʴ ʥʝʬʪʠ ʠ ʚʦʟ-

ʥʠʢʘʶʱʘʷ ʩʠʣʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʯʝʨʝʟ æv. 
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ANALYSIS  OF METHODS FOR INCREASING  THE EFFICIENCY  OF WORK  

 

ɸʥʥʦʪʘʮʠʷ 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʦʩʥʦʚ ʵʢʦʥʦʤʠʢʠ ʈʌ ʷʚʣʷʝʪʩʷ ʜʦʙʳʯʘ, ʧʝʨʝʨʘʙʦʪʢʘ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʥʝʬʪʠ ʠ 

ʛʘʟʘ. ɺʘʞʥʳʤ ʟʚʝʥʦʤ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʷʚʣʷʝʪʩʷ ʪʨʫʙʦʧʨʦʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʢʦʪʦʨʳʡ ʩ ʢʘʞ-

ʜʳʤ ʛʦʜʦʤ ʫʚʝʣʠʯʠʚʘʝʪ ʩʚʦʶ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʠ ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʛʦ ʚʥʠʤʘʥʠʷ ʢ ʨʘʟʨʘʙʦʪʢʝ ʠ ʠʟʛʦʪʦʚʣʝ-

ʥʠʶ ʫʩʪʨʦʡʩʪʚ, ʥʘʟʳʚʘʝʤʳʭ ʪʨʫʙʦʧʨʦʚʦʜʥʦʡ ʘʨʤʘʪʫʨʦʡ, ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʘʤʠ ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʳʭ 

ʨʘʙʦʯʠʭ ʩʨʝʜ. 

Abstract 

One of the main foundations of the Russian economy is the production, processing and transportation of oil 

and gas. An important link in the oil and gas complex is pipeline transport, which requires increasing attention 

and requires great attention to the development and manufacture of devices providing pipeline valves for control-

ling the flows of transported working media 
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ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʥʘʜʝʞ-

ʥʦʩʪʴ ʪʨʫʙʦʧʨʦʚʦʜʥʦʡ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ, ʚ ʪʦʤ 

ʯʠʩʣʝ h ʘʨʦʚʳʭ ʢʨʘʥʦʚ, ʠʤʝʶʱʠʭ ʪʨʠʙʦʩʦʧʨʷʞʝʥʠʝ 

çʰʘʨ-ʩʝʜʣʦè, ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ. ʅʘʧʨʠʤʝʨ, ʚ ʛʦʨʥʦʡ ʤʝʪʘʣ-

ʣʫʨʛʠʠ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʣʠʥʠʷʭ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ 

ʨʫʜʳ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʘʙʨʘʟʠʚʦʩʦʜʝʨʞʘʱʝʡ 

ʧʫʣʴʧʳ ʟʘʪʚʦʨʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʠʥʪʝʥʩʠʚʥʦʤʫ ʠʟ-

ʥʦʩʫ ʠ ʙʳʩʪʨʦ ʪʝʨʷʶʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ. ɺ ʥʝʬʪʝ-

ʭʠʤʧʝʨʝʨʘʙʦʪʢʝ ʧʨʠ ʢʘʪʘʣʠʪʠʯʝʩʢʦʤ ʢʨʝʢʠʥʛʝ ʫʛ-

ʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʟʘʧʦʨʥʘʷ ʘʨʤʘʪʫʨʘ ʵʢʩʧʣʫʘ-

ʪʠʨʫʝʪʩʷ ʚ ʝʱʝ ʙʦʣʝʝ ʞʝʩʪʢʠʭ ʫʩʣʦʚʠʷʭ, ʩʚʷʟʘʥʥʳʭ 

ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʳʩʦʢʠʭ (ʜʦ 700 

Üʉ) ʪʝʤʧʝʨʘʪʫʨ ʠ ʚʠʙʨʦʥʘʛʨʫʟʦʢ ʠʟ-ʟʘ ʙʦʣʴʰʠʭ ʩʢʦ-

ʨʦʩʪʝʡ ʞʠʜʢʠʭ ʠ ʛʘʟʦʚʳʭ ʧʦʪʦʢʦʚ, ʩʦʜʝʨʞʘʱʠʭ 

ʘʣʶʤʦʩʠʣʠʢʘʪʥʳʝ ʘʙʨʘʟʠʚʥʳʝ ʯʘʩʪʠʮʳ, ʯʪʦ ʧʨʝʜ-

ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʥʠʟʢʠʡ ʨʝʩʫʨʩ [1]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʦʩʥʦʚ ʵʢʦʥʦ-

ʤʠʢʠ ʈʦʩʩʠʠ ̫ ʚʣʷʝʪʩʷ ʜʦʙʳʯʘ, ʧʝʨʝʨʘʙʦʪʢʘ ʠ ʪʨʘʥʩ-

ʧʦʨʪʠʨʦʚʢʘ ʥʝʬʪʠ ʠ ʛʘʟʘ. ɺʘʞʥʳʤ ʟʚʝʥʦʤ ʥʝʬʪʝʛʘ-

ʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʷʚʣʷʝʪʩʷ ʪʨʫʙʦʧʨʦʚʦʜʥʳʡ ʪʨʘʥʩ-

ʧʦʨʪ, ʢʦʪʦʨʳʡ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʫʚʝʣʠʯʠʚʘʝʪ ʩʚʦʶ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʠ ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʛʦ ʚʥʠʤʘʥʠʷ ʢ ʨʘʟ-

ʨʘʙʦʪʢʝ ʠ ʠʟʛʦʪʦʚʣʝʥʠʶ ʫʩʪʨʦʡʩʪʚ, ʥʘʟʳʚʘʝʤʳʭ 

ʪʨʫʙʦʧʨʦʚʦʜʥʦʡ ʘʨʤʘʪʫʨʦʡ, ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʦʪʦ-

ʢʘʤʠ ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʳʭ ʨʘʙʦʯʠʭ ʩʨʝʜ. 

ʀʟ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʧʨʦʜʫʢʪʦʚ, ʪʝʨʷʝʤʦʛʦ ʧʨʠ 

ʘʚʘʨʠʷʭ ʥʝʬʪʝ- ʠ ʛʘʟʦʧʨʦʚʦʜʦʚ, ʦʪ 17 ʜʦ 20 % ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʳ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʥʘʜʝʞʥʦʩʪʴʶ 

ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ. ɿʘʧʦʨʥʘʷ ʘʨʤʘʪʫʨʘ ʥʝʬʪʝʛʘʟʦ-

ʧʨʦʚʦʜʦʚ ʦʪʥʦʩʠʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢ ʧʝʨʚʦʤʫ ʠ ʚʪʦ-

ʨʦʤʫ ʢʣʘʩʩʘʤ ʛʝʨʤʝʪʠʯʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʩʯʠʪʘʝʪʩʷ, 

ʯʪʦ ʦʪʢʘʟ ʘʨʤʘʪʫʨʳ (ʧʦʪʝʨʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʩʚʝʨʭ 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʥʦʨʤ) ʥʝ ʜʦʣʞʝʥ ʧʨʦʠʩʭʦʜʠʪʴ ʟʘ 

ʚʝʩʴ ʩʨʦʢ ʩʣʫʞʙʳ ʪʨʫʙʦʧʨʦʚʦʜʘ. ʆʜʥʘʢʦ ʬʘʢʪʠʯʝ-

ʩʢʠ ʩʨʦʢʠ ʩʣʫʞʙʳ ʪʨʫʙʦʧʨʦʚʦʜʘ ʠ ʘʨʤʘʪʫʨʳ ʥʝ ʷʚ-

ʣʷʶʪʩʷ ʢʦʛʝʨʝʥʪʥʳʤʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʨʠʩʢ ʚʦʟʤʦʞʥʦʛʦ ʥʝʦʧʨʘʚʜʘʥ-

ʥʦʛʦ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ. ʅʦʨʤʘʪʠʚ-

ʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ ʚ ʩʨʝʜʥʝʤ ʚ 2-

2,5 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʪʨʫʙʦʧʨʦʚʦʜʘ (ʧʨʠ ʧʨʦʯʠʭ 

ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ), ʘ ʬʘʢʪʠʯʝʩʢʠ ʤʦʞʝʪ ʙʳʪʴ ʜʘʞʝ 

ʝʱʝ ʥʠʞʝ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʜʣʷ ʨʘʙʦʪʳ ʚ ʫʢʘʟʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪʩʷ ʢʝʨʘ-

ʤʠʢʦ-ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ 

(ʢʝʨʤʝʪ) ʩ ʞʘʨʦʧʨʦʯʥʦʡ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʩʚʷʟʢʦʡ, ʚ 

ʢʦʪʦʨʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʫʥʠʢʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʩʣʫ-

ʞʝʙʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘ ʩʯʝʪ ʪʚʝʨʜʦʩʪʠ, ʠʟʥʦʩʦ-

ʩʪʦʡʢʦʩʪʠ ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʢʦʤʧʦ-

ʥʝʥʪʦʚ [2]. 

ʂʝʨʘʤʠʢʘ ʩʦʧʨʦʚʦʞʜʘʝʪ ʯʝʣʦʚʝʯʝʩʪʚʦ ʥʘ ʧʨʦ-

ʪʷʞʝʥʠʠ ʚʦʪ ʫʞʝ ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ ʣʝʪ. ʈʷʜ ʝʝ 

ʩʚʦʡʩʪʚ ʭʦʨʦʰʦ ʠʟʚʝʩʪʝʥ: ʪʦʥʢʠʡ ʠ ʫʣʴʪʨʘʪʦʥʢʠʡ 

ʨʘʟʤʝʨ ʟʝʨʥʘ, ʛʘʨʘʥʪʠʨʫʶʱʠʡ ʦʪʤʝʥʥʫʶ ʧʦʣʠ-

ʨʦʚʢʫ ʧʦʚʝʨʭʥʦʩʪʠ; ʚʳʩʦʯʘʡʰʘʷ ʪʚʝʨʜʦʩʪʴ; ʤʠʥʠ-

ʤʘʣʴʥʘʷ ʧʦʨʠʩʪʦʩʪʴ; ʧʦʚʳʰʝʥʥʘʷ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ 

ʠ ʩʪʦʡʢʦʩʪʴ ʢ ʠʩʪʠʨʘʥʠʶ; ʪʝʨʤʦʩʪʦʡʢʦʩʪʴ; ʭʠʤʠʯʝ-

ʩʢʘʷ ʠʥʝʨʪʥʦʩʪʴ. ʉʚʦʡʩʪʚʘ ʵʪʠ ʦʟʥʘʯʘʶʪ ʩʣʝʜʫʶ-
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ʱʝʝ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʝʨʘʤʠʯʝʩʢʠʭ ʟʘʧʦʨʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ ʚ ʪʨʫʙʦʧʨʦʚʦʜʥʦʡ ʘʨʤʘʪʫʨʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʤʝʥʴʰʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ, ʧʦʚʳʰʝʥʥʫʶ ʢʦʨ-

ʨʦʟʠʦʥʥʫʶ ʩʪʦʡʢʦʩʪʴ, ʜʦʣʛʦʚʝʯʥʦʩʪʴ. ʂʨʦʤʝ ʪʦʛʦ, 

ʧʨʠʤʝʥʝʥʠʝ ʦʢʩʠʜʥʦʡ ʢʝʨʘʤʠʢʠ ʫʩʪʨʘʥʷʝʪ ʷʚʣʝʥʠʝ 

çʩʭʚʘʪʳʚʘʥʠʷè ʟʘʧʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʩʥʠʞʘʝʪ ʫʩʠ-

ʣʠʝ ʦʪʢʨʳʚʘʥʠʷïʟʘʢʨʳʚʘʥʠʷ, ʧʦʚʳʰʘʝʪ ʥʘʜʝʞ-

ʥʦʩʪʴ ʘʨʤʘʪʫʨʳ ʚ ʨʘʟʳ [3]. 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʝʜʦʩʪʘʪʢʘ ʚ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʷʭ ʢʝʨʘʤʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ ʥʝʪ. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ 

ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ 

ʢʨʫʧʥʳʭ ʟʘʨʫʙʝʞʥʳʭ ʢʦʤʧʘʥʠʡ. ɼʘ, Rʘusʩhʝrt ʠ 

MʦrgʘnMʘtrʦʩ ʛʘʨʘʥʪʠʨʫʶʪ ʢʘʯʝʩʪʚʦ, ʥʦ ʧʦ ʫʩʪʘʥʦ-

ʚʠʚʰʠʤʩʷ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʮʝʥʘʤ, ʥʝʜʦʩʪʫʧʥʳʤ 

ʤʥʦʛʠʤ ʨʦʩʩʠʡʩʢʠʤ ʧʦʢʫʧʘʪʝʣʷʤ ʢʦʤʧʣʝʢʪʫʶʱʠʭ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʧʨʦʜʫʢʮʠʠ, 

ʠʤʧʦʨʪʠʨʫʝʤʦʡ ʚ ʈʦʩʩʠʶ ʧʦʜ ʠʟʚʝʩʪʥʳʤʠ ʪʦʨʛʦ-

ʚʳʤʠ ʤʘʨʢʘʤʠ ʟʘʧʘʜʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʠʟʛʦʪʘʚ-

ʣʠʚʘʝʪʩʷ ʚ ʂʠʪʘʝ, ʄʘʣʘʡʟʠʠ, ʉʠʥʛʘʧʫʨʝ. ʂʫʣʴʪʫʨʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʵʪʠʭ ʩʪʨʘʥʘʭ ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʨʦʩʩʠʡ-

ʩʢʦʡ [4]. 

ʐʘʨʦʚʳʝ ʢʨʘʥʳ ʩ ʫʟʣʦʤ ʟʘʪʚʦʨʘ ʠʟ ʪʝʭʥʠʯʝ-

ʩʢʦʡ ʢʝʨʘʤʠʢʠ, ʚʩʪʨʦʝʥʥʳʤ ʚ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʢʦʨ-

ʧʫʩ, ʠʤʝʶʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʩʪʘʣʴʥʳʤ h ʘʨʦʚʳʤ ʢʨʘʥʘʤ, ʟʘʜʚʠʞʢʘʤ, ʢʣʘʧʘʥʘʤ ʠ 

ʟʘʩʣʦʥʢʘʤ (ʪʘʙʣ. 1,2). 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʣʠʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʦʩʪʘʥʦʚ-

ʣʝʥʘ ʥʘ 2-3 ʯʘʩʘ, ʥʘ ʩʪʘʜʠʠ ʟʘʤʝʥʳ ʢʣʘʧʘʥʘ ʠʟ ʥʝ-

ʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʦʙʱʝ ʚʨʝʤʷ ʧʨʦ-

ʩʪʦʷ ʩʦʩʪʘʚʠʪ 8-9 ʯʘʩʦʚ [5]. 

ʊʘʙʣʠʮʘ 1 

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʘʣʴʥʦʡ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ ʠ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ ʩ ʢʝʨʘʤʠʯʝ-

ʩʢʠʤ ʫʟʣʦʤ ʟʘʪʚʦʨʘ (ʧʦ ʜʘʥʥʳʤ ʂʦʤʧʘʥʠʠ çʅʕɺɿ-ʂɽʈɸʄʀʂʉè) [2] 

ʇʦʢʘʟʘʪʝʣʴ ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʉʪʘʣʴʥʘʷ ʘʨʤʘʪʫʨʘ ʉ ʢʝʨʘʤʠʯʝʩʢʠʤ ʫʟʣʦʤ ʟʘʪʚʦʨʘ 

ʅʝʬʪʷʥʦʡ ʪʨʫʙʦʧʨʦʚʦʜʥʳʡ 

ʪʨʘʥʩʧʦʨʪ 

ɼʘʚʣʝʥʠʝ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ ʜʦ 16 

ʄʇʘ 

ɼʘʚʣʝʥʠʝ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ ʜʦ 40 

ʄʇʘ 

ʕʣʝʤʝʥʪʳ ʥʝʬʪʝʛʘʟʦʚʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʅʘʨʘʙʦʪʢʘ ʥʘ ʦʪʢʘʟ ʜʦ 350 ʮʠʢʣʦʚ ʅʘʨʘʙʦʪʢʘ ʥʘ ʦʪʢʘʟ ʜʦ 2000 ʮʠʢʣʦʚ 

ʍʠʤʠʯʝʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ; ʈʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʪ ʤʠʥʫʩ 40 

ʜʦ ʧʣʶʩ 200 Áʉ. 

ʈʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʪ ʤʠʥʫʩ 200 

ʜʦ ʧʣʶʩ 810 Áʉ. 

ʎʝʣʣʶʣʦʟʥʦ- ʙʫʤʘʞʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʀʟʥʦʩʦʩʪʦʡʢʦʩʪʴ (ʜʦ 2000 ʮʠʢʣʦʚ 

"ʦʪʢʨʳʪʦ-ʟʘʢʨʳʪʦ") 

ʀʟʥʦʩʦʩʪʦʡʢʦʩʪʴ (ʜʦ50000 ʮʠʢ-

ʣʦʚ"ʦʪʢʨʳʪʦ-ʟʘʢʨʳʪʦ") 

 

ʊʘʙʣʠʮʘ 2 

ʉʨʘʚʥʝʥʠʝ ʢʝʨʘʤʠʯʝʩʢʠʭ ʠ ʩʪʘʣʴʥʳʭ ʢʨʘʥʦʚ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ ʯʝʨʝʟ ʦʜʠʥ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ 

ʛʦʜ (ʧʦ ʜʘʥʥʳʤ ʢʦʤʧʘʥʠʠ FujikinVʘlvʝs, ʗʧʦʥʠʷ) 

ʄʘʪʝʨʠʘʣ ʫʟʣʘ ʟʘʪʚʦʨʘ 

ʢʨʘʥʘ 

ʎʝʥʘ ʟʘ ʦʜʥʫ ʝʜʠʥʠʮʫ 

(ʝʚʨʦ) 

ʏʠʩʣʦ ʟʘ-

ʤʝʥ 

ʆʙʱʝʝ ʚʨʝʤʷ 

ʧʨʦʩʪʦʷ 

ʆʙʱʠʝ ʟʘʪʨʘʪʳ 

(ʝʚʨʦ) 

ʉʪʘʣʴ 700 4 36 ʯʘʩʦʚ 12000 

ʊʝʭʥʠʯʝʩʢʘʷ ʢʝʨʘʤʠʢʘ 2100 0 ʥʝʪ 2100 

ʄʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʤʝʥ ʧʨʠʚʦʜʠʪ ʢ ʩʦʢʨʘ-

ʱʝʥʠʶ ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴ-

ʥʦʡ ʵʢʦʥʦʤʠʠ. ɺ ʈʦʩʩʠʠ ʢʝʨʘʤʠʢʘ ʚ ʪʨʫʙʦʧʨʦʚʦʜ-

ʥʦʡ ʘʨʤʘʪʫʨʝ ʧʦʢʘ ʝʱʝ ʥʝ ʠʤʝʝʪ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝ-

ʥʝʥʠʷ, ʵʪʦʪ ʤʘʪʝʨʠʘʣ ʜʦʩʪʦʠʥ ʚʥʠʤʘʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʪʨʫʙʦʧʨʦʚʦʜʥʦʡ 

ʘʨʤʘʪʫʨʳ. 
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WIND  GENERATOR ROTOR MATHEMATICAL  MODEL  DESIGN 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʳ, ʠʭ ʦʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʠ ʪʠʧʳ. ʇʦʩʪʨʦʝʥʠʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʨʦʪʦʨʘ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ. ʋʯʠʪʳʚʘ-

ʝʪʩʷ ʨʦʪʘʮʠʦʥʥʘʷ ʚʳʙʦʨʢʘ ʠ ʜʠʥʘʤʠʯʝʩʢʦʝ ʧʨʠʪʝʢʘʥʠʝ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʨʝʘʣʠʟʘʮʠʷ ʚ Simulink. 

Abstract 
The paper considers wind generators, their basic principle of operation and types. Design of a mathematical 

model of the wind generator rotor, taking into account all aerodynamic effects. Rotational sampling and dynamic 

inflow are taken into account. Simulink implementation is provided. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɺʝʪʨʦʛʝʥʝʨʘʪʦʨ, ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʵʥʝʨʛʝʪʠʢʘ, ʵʥʝʨʛʠʷ ʚʝʪʨʘ, ʘʜʘʧʪʠʚʥʦʝ ʫʧʨʘʚ-

ʣʝʥʠʝ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ. 

Keywords: Wind generator, alternative energy, wind power, adaptive control, mathematical model. 

 

ɺʝʪʨʦʛʝʥʝʨʘʪʦʨ (ɺɻ) ï ʵʪʦ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʢʦʥʚʝʨʪʘʮʠʠ ʢʠʥʝʪʠʯʝ-

ʩʢʦʡ ʵʥʝʨʛʠʠ ʚʝʪʨʘ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ. 

ʆʩʥʦʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ɺɻ ï ʵʪʦ ʨʦʪʦʨ ʪʫʨ-

ʙʠʥʳ, ʦʙʳʯʥʦ ʪʨʝʭʣʦʧʘʩʪʥʦʡ, ʧʨʠʚʦʜ, ʛʝʥʝʨʘʪʦʨ ʠ 

ʚʦʟʤʦʞʥʦ ʩʠʣʦʚʘʷ ʵʣʝʢʪʨʦʥʠʢʘ. ʈʠʩ. 1 ʧʦʢʘʟʳʚʘʝʪ 

ʫʧʨʦʱʝʥʥʫʶ ʩʭʝʤʫ ɺɻ. 

 

 
ʈʠʩ. 1. ʉʭʝʤʘ ɺɻ 

 

ʃʦʧʘʩʪʠ ʨʦʪʦʨʘ ʤʦʛʫʪ ʙʳʪʴ ʣʠʙʦ ʞʝʩʪʢʦ ʟʘ-

ʢʨʝʧʣʝʥʳ ʥʘ ʚʪʫʣʢʝ ʨʦʪʦʨʘ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʫʛʣʦʤ 

ʥʘʢʣʦʥʘ ʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʭʘʥʠʟʤʘ ʧʦʚʦ-

ʨʦʪʘ, ʜʣʷ ʮʝʣʝʡ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ. ɺʟʘʠʤʦ-

ʜʝʡʩʪʚʠʝ ʣʦʧʘʩʪʝʡ ʨʦʪʦʨʘ ʩ ʚʩʪʨʝʯʥʳʤ ʧʦʪʦʢʦʤ 

ʚʝʪʨʘ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʘʵʨʦʜʠʥʘʤʠʯʝ-

ʩʢʦʛʦ ʤʦʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʚʨʘʱʘʝʪ ʨʦʪʦʨ. ɼʣʷ ʧʝʨʝ-

ʜʘʯʠ ʵʪʦʛʦ ʤʦʤʝʥʪʘ ʦʪ ʨʦʪʦʨʘ ʢ ʛʝʥʝʨʘʪʦʨʫ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʧʨʷʤʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʪʘʢ ʠ ʧʦʚʳ-

ʰʘʶʱʘʷ ʢʦʨʦʙʢʘ ʧʝʨʝʜʘʯ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʠ 

ʯʠʩʣʘ ʧʘʨ ʧʦʣʶʩʦʚ ʛʝʥʝʨʘʪʦʨʘ. ɺ ʩʣʫʯʘʝ ʩ ʢʦʨʦʙʢʦʡ 

ʧʝʨʝʜʘʯ, ʧʨʠʚʦʜ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʥʠʟʢʦʩʢʦʨʦʩʪʥʦʡ 

ʚʘʣ ʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʚʘʣ ʩʦ ʩʪʦʨʦʥʳ ʨʦʪʦʨʘ ʠ 

ʛʝʥʝʨʘʪʦʨʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ɺʝʪʨʦʛʝʥʝʨʘʪʦʨʳ ʤʦʛʫʪ ʙʳʪʴ ʢʣʘʩʩʠʬʠʮʠʨʦ-

ʚʘʥʳ ʥʘ ʩʣʝʜʫʶʱʠʝ ʯʝʪʳʨʝ ʚʠʜʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ɻ ʣʝʢʪʨʠ-

ʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ ʠ ʤʝʪʦʜʘ ʦʛʨʘʥʠʯʝʥʠʷ ʤʦʱʥʦʩʪʠ: 

1) ɺʝʪʨʦʛʝʥʝʨʘʪʦʨ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʠ 

ʨʝʛʫʣʠʨʫʝʤʳʡ ʯʝʨʝʟ ʨʘʟʨʷʞʝʥʠʝ (ʈʘʟʨʷʞʝʥʠʝ - ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʣʦʧʘʩʪʝʡ ʨʦʪʦʨʘ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʟʘ ʣʦʧʘʩʪʷʤʠ ʨʦʪʦʨʘ ʥʘʯʠʥʘʝʪ ʩʦ-

ʟʜʘʚʘʪʴʩʷ ʪʫʨʙʫʣʝʥʪʥʦʩʪʴ ʠ ʥʘʩʪʫʧʘʝʪ ʪʘʢ ʥʘʟʳʚʘʝ-

ʤʦʝ ʨʘʟʨʝʞʝʥʠʝ ʣʦʧʘʩʪʝʡ. ʂʨʫʪʷʱʠʡ ʤʦʤʝʥʪ, ʧʝʨʝ-

ʜʘʚʘʝʤʳʡ ʛʝʥʝʨʘʪʦʨʫ ʨʦʪʦʨʦʤ ʚʝʪʨʦʜʚʠʛʘʪʝʣʷ, 

ʫʤʝʥʴʰʘʝʪʩʷ. ʃʦʧʘʩʪʠ ʠʤʝʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 

ʬʦʨʤʫ ʠ ʥʝʧʦʜʚʠʞʥʦ ʟʘʢʨʝʧʣʝʥʳ ʚ ʩʪʫʧʠʮʝ ʨʦ-

ʪʦʨʘ). 
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2) ɺʝʪʨʦʛʝʥʝʨʘʪʦʨ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʠ 

ʨʝʛʫʣʠʨʫʝʤʳʡ ʯʝʨʝʟ ʫʛʦʣ ʘʪʘʢʠ ʣʦʧʘʩʪʝʡ. 

3) ɺʝʪʨʦʛʝʥʝʨʘʪʦʨ ʩ ʧʝʨʝʤʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʠ 

ʨʝʛʫʣʠʨʫʝʤʳʡ ʯʝʨʝʟ ʨʘʟʨʷʞʝʥʠʝ. 

4) ɺʝʪʨʦʛʝʥʝʨʘʪʦʨ ʩ ʧʝʨʝʤʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʠ 

ʨʝʛʫʣʠʨʫʝʤʳʡ ʯʝʨʝʟ ʫʛʦʣ ʘʪʘʢʠ ʣʦʧʘʩʪʝʡ. 

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʚʠʜʦʚ ʧʝʨʚʳʡ, ʚʪʦʨʦʡ ʠ 

ʯʝʪʚʝʨʪʳʡ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ, 

ʪʨʝʪʠʡ ʧʦʢʘ ʯʪʦ ʢʦʤʤʝʨʯʝʩʢʠ ʥʝʜʦʩʪʫʧʝʥ, ʚ ʚʠʜʫ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʙʣʝʤ ʚ ʝʛʦ ʫʧʨʘʚʣʝʥʠʠ. ɼʘʥʥʳʡ 

ʚʠʜ ʙʫʜʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʦʪʦʨʘ ʚʝʪʨʦʛʝʥʝʨʘ-

ʪʦʨʘ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʚʩʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ̫ ʚʣʝ-

ʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɸʵʨʦ-

ʜʠʥʘʤʠʯʝʩʢʠʡ ʤʦʤʝʥʪ Ta, ʚʦʟʥʠʢʘʶʱʠʡ ʥʘ ʨʦʪʦʨʝ, 

ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʚʳʨʘʞʝʥʠʝʤ: 

Ὕ “”Ὑὅὠ “”Ὑὅὠ     (1) 

ʛʜʝ Cq ï ʵʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ 

ʨʦʪʦʨʘ, ʨʘʚʥʳʡ Cq=Cp/ɚ. 

ɼʘʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʪʘʢʞʝ ʜʦʣʞʥʦ ʫʯʠʪʳʚʘʪʴ 

ʷʚʣʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʠʪʝʢʘʥʠʷ ʠ ʨʦʪʘʮʠʦʥʥʦʡ 

ʚʳʙʦʨʢʠ. ɺʳʨʘʞʝʥʠʝ, ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʝ ʚ ʤʦʜʝʣʴ 

Simulink, ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2. 

 

 
ʈʠʩ. 2. ʉʭʝʤʘ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʤʝʥʪʘ ʚ Simulink 

 

ʄʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʤʦʜʝʣʴ ʠʤʝʝʪ 2 ʚʭʦʜʥʳʭ 

ʧʘʨʘʤʝʪʨʘ ï V ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʠ ɤ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ 

ʨʦʪʦʨʘ ʠ ʦʜʠʥ ʚʳʭʦʜʥʦʡ ʧʘʨʘʤʝʪʨ ï Ta ʘʵʨʦʜʠʥʘʤʠ-

ʯʝʩʢʠʡ ʤʦʤʝʥʪ. ʗʚʣʝʥʠʷ ʨʦʪʘʮʠʦʥʥʦʡ ʚʳʙʦʨʢʠ ʤʦ-

ʜʝʣʠʨʫʶʪʩʷ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ [1], ʛʜʝ ʧʨʝʜʣʦʞʝʥʳ 

ʬʠʣʴʪʨʳ ʜʣʷ ʚʳʨʘʞʝʥʠʷ (2), ʦʧʠʩʘʥʥʳʝ ʚ ʦʙʣʘʩʪʠ 

ʃʘʧʣʘʩʘ. ɼʘʥʥʳʝ ʬʠʣʴʪʨʳ ʧʨʠʤʝʥʷʶʪʩʷ ʢ ʩʢʦʨʦʩʪʠ 

ʚʝʪʨʘ V ʧʨʝʞʜʝ ʯʝʤ ʦʥʘ ʧʦʜʘʝʪʩʷ ʥʘ ʚʭʦʜ ʤʦʜʝʣʠ 

ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩ. 2. 

Ὄ                    (2) 

ɺ ʚʳʨʘʞʝʥʠʠ (2) ʠʥʪʝʨʝʩʫʶʱʘʷ ʛʘʨʤʦʥʠʯʝ-

ʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʟʘʜʘʝʪʩʷ ʯʝʨʝʟ ʧʘʨʘʤʝʪʨ Ὤ
‫ ὔz, ʛʜʝ N ï ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʣʦʧʘʩʪʝʡ ʨʦʪʦʨʘ. ʉʫ-

ʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʬʘʢʪʦʨ ʜʝʤʧʬʠʨʦʚʘʥʠʷ d, ʢʦʪʦʨʳʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʩʦʪʳ ʩʧʝʢ-

ʪʨʘʣʴʥʦʛʦ ʧʠʢʘ ʥʘ ʛʘʨʤʦʥʠʢʝ h. 

ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʠʪʝʢʘ-

ʥʠʷ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʦʧʝʨʝʞʘʶʱʠʡ ʬʠʣʴʪʨ [2]. ɼʘʥ-

ʥʳʡ ʬʠʣʴʪʨ ʧʨʠʤʝʥʷʝʪʩʷ ʢ ʚʳʭʦʜʫ ʤʦʜʝʣʠ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩ. 2 ʠ ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ: 

Ὄ , ʛʜʝ ὥ ὦ              (3) 

ʅʘ ʧʨʘʢʪʠʢʝ ʢʦʵʬʬʠʮʠʝʥʪʳ a ʠ b ʥʝ ʷʚʣʷʶʪʩʷ 

ʢʦʥʩʪʘʥʪʘʤʠ, ʘ ʟʘʚʠʩʷʪ ʦʪ V, ɤ ʠ ɗ. 

Ὄ
ȟȟ

ȟȟ
                (4) 

ʇʦʣʥʘʷ ʤʦʜʝʣʴ ʨʦʪʦʨʘ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘ, ʢʦʪʦ-

ʨʘʷ ʦʧʠʩʳʚʘʝʪ ʚʳʨʘʙʦʪʢʫ Ta, ʧʦʣʫʯʘʝʪʩʷ ʧʦʩʣʝ ʜʦ-

ʙʘʚʣʝʥʠʷ ʚʳʨʘʞʝʥʠʡ (2) ʠ (3) ʢ ʙʘʟʦʚʦʡ ʤʦʜʝʣʠ ʥʘ 

ʨʠʩ. 2. ɺʳʨʘʞʝʥʠʝ (3) ʣʝʛʢʦ ʨʝʘʣʠʟʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʙʣʦʢʘ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʠ ʚ Simulink, ʪʘʢ ʞʝ ʧʦ-

ʩʢʦʣʴʢʫ ɤ ʠʟʤʝʥʷʝʪʩʷ ʚʦ ʚʨʝʤʝʥʠ, ʪʦ ʠ ʚʳʨʘʞʝʥʠʝ 

(2) ʠʟʤʝʥʷʝʪʩʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʨʝʘʣʠʟʫʝʪʩʷ ʩ ʧʦʤʦ-

ʱʴ ʁʚʩʪʨʦʝʥʥʦʡ ʬʫʥʢʮʠʠ MatLab, ʢʦʪʦʨʘʷ ʙʳʣʘ 

ʥʘʧʠʩʘʥʘ ʥʘ M-ʢʦʜʝ. ʌʫʥʢʮʠʷ ʩʦʜʝʨʞʠʪ ʜʚʘ ʬʠʣʴ-

ʪʨʘ ʨʦʪʘʮʠʦʥʥʦʡ ʚʳʙʦʨʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʨʘʞʝ-

ʥʠʝʤ (2), ʦʜʠʥ ʜʣʷ ʧʝʨʚʦʡ ʠ ʦʜʠʥ ʜʣʷ ʪʨʝʪʴʝʡ ʛʘʨ-

ʤʦʥʠʢʠ ɤ. ʌʠʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩ.3. 
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ʈʠʩ. 2. ʀʪʦʛʦʚʘʷ ʤʦʜʝʣʴ ʚ Simulink 
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ɸʥʥʦʪʘʮʠʷ 

ʉʧʨʦʩ ʥʘ ʩʠʩʪʝʤʳ ʧʦʠʩʢʘ ʩʧʫʪʥʠʢʦʚʦʡ ʥʘʚʠʛʘʮʠʠ ʠ ʧʦ ʩʝʡ ʜʝʥʴ ʦʩʪʘʝʪʩʷ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʯʪʦ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʝʨʝʜ ʯʝʣʦʚʝʢʦʤ ʩʪʘʚʷʪʩʷ ʟʘʜʘʯʠ ʚ ʟʦʥʘʭ, ʥʝʜʦʩʪʫʧʥʳʭ ʢ ʧʦʜʢʣʶʯʝʥʠʶ ʩʝʪʠ ʠʥʪʝʨ-

ʥʝʪ, ʘ ʪʘʢʞʝ ʪʨʝʙʫʝʪʩʷ ʚʝʩʪʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʪʘʢʠʤʠ ʦʙʲʝʢʪʘʤʠ ʢʘʢ ʞʠʚʦʪʥʳʝ ʠʣʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ-

ʥʘʷ ʪʝʭʥʠʢʘ, ʢʦʪʦʨʘʷ ʥʝ ʠʤʝʝʪ ʩʦʦʙʱʝʥʠʷ ʩ ʦʧʝʨʘʪʦʨʦʤ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʠʤʝʝʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʘ 

ʠʤʝʥʥʦ ʤʥʦʛʦʢʘʥʘʣʴʥʦʩʪʴ, ʨʘʙʦʪʘ ʚ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʠʥʪʝʨʥʝʪʘ, ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʜʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʚʳʛʦʜʘ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ, ʧʦʩʚʷʱʝʥʥʘʷ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʈʘʩʢʨʳʪ ʧʨʠʥʮʠʧ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʠ 

ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ-ʧʝʨʩʦʥʘʣʴʥʳʤ ʪʨʝʢʝʨʦʤ ʦʙʲʝʢʪʘ, ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʠ ʢʦʤʧʴʶʪʝ-

ʨʦʤ, ʥʘ ʢʦʪʦʨʦʤ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʡ ʯʘʩʪʠ ʢʦʤʧʣʝʢʩʘ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʧʦʣʫʯʝʥʥʳʝ ʩ ʙʘʟʦʚʦʡ ʩʪʘʥ-

ʮʠʠ ʜʘʥʥʳʝ. ʊʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʤʥʦʡ ʯʘʩʪʠ, ʥʘʜ ʢʦʪʦʨʦʡ ʧʨʦʜʦʣʞʘʝʪʩʷ ʚʝʩʪʠʩʴ 

ʨʘʙʦʪʘ.  

Abstract 

Demand for satellite navigation search systems to this day remains at a high level, due to the fact that people 

are assigned tasks in areas inaccessible to connecting to the Internet, and it is also required to monitor such 

objects as animals or automated equipment that does not has messages with the operator. This method has its 

advantages, namely multichannel, work in the absence of the Internet, high accuracy of location, range and eco-

nomic benefits. The work presents a part of the study devoted to the development of a hardware-software complex. 

The principle of the exchange of information between the elements of the hardware, the personal tracker of the 

object, the base station and the computer on which the data received from the base station is processed using the 

software of the complex is disclosed. The structure of the program part, on which work is ongoing, is also pre-

sented. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: GPS, ɻʃʆʅɸʉʉ, ʬʠʣʴʪʨʘʮʠʷ ʜʘʥʥʳʭ, ʪʝʣʝʤʝʪʨʠʷ, ʥʘʚʠʛʘʮʠʷ, ʩʠʩʪʝʤʳ ʤʦʥʠʪʦ-

ʨʠʥʛʘ, ʦʙʨʘʙʦʪʢʘ ʪʝʣʝʤʝʪʨʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

Keywords: GPS, GLONASS, data filtering, telemetry, navigation, monitoring systems, telemetry information 

processing 

 

ɺʚʝʜʝʥʠʝ 

ʎʝʣʴʶ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ̫ ʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʩʣʝʞʠʚʘʥʠʷ ʤʝ-

ʩʪʦʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʘ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʦʡ 

ʜʘʣʴʥʦʩʪʠ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ, ʚ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪ-

ʩʪʚʠʷ ʠʥʪʝʨʥʝʪʘ. ʌʦʨʤʘʪ ʨʘʙʦʪʳ ʩ ʢʦʤʧʣʝʢʩʦʤ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʨʘʥʝʝ ʟʘʛʨʫʞʝʥʥʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʢʘʨʪʦʡ ʤʝʩʪʥʦʩʪʠ, ʥʘ ʢʦʪʦʨʦʡ ʙʫʜʝʪ 

ʧʨʦʭʦʜʠʪʴ ʦʧʝʨʘʮʠʷ ʧʦ ʧʦʠʩʢʫ ʠʣʠ ʦʪʩʣʝʞʠʚʘʥʠʶ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʘ, ʢ ʢʦʪʦʨʦʤʫ ʙʫʜʝʪ ʧʨʠ-

ʢʨʝʧʣʝʥ ʧʝʨʝʜʘʪʯʠʢ. ʉʠʩʪʝʤʘ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʥʘʙʣʶʜʝʥʠʷ ʢʘʢ ʟʘ ʦʜʥʠʤ, ʪʘʢ ʠ ʩʨʘʟʫ ʟʘ ʥʝʩʢʦʣʴ-

ʢʠʤʠ ʦʙʲʝʢʪʘʤʠ. ʋʯʠʪʳʚʘʷ ʢʦʤʧʘʢʪʥʦʩʪʴ ʧʝʨʝʜʘʪ-

ʯʠʢʘ (ʜʘʣʝʝ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʪʨʝʢʝʨʘ), ʦʙʲʝʢʪʘʤʠ 

ʥʘʙʣʶʜʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʣʶʜʠ, ʞʠʚʦʪʥʳʝ, ʪʘʢ ʠ 

ʪʝʭʥʠʢʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ 

ʧʝʨʩʦʥʘʣʴʥʳʡ ʪʨʝʢʝ ʜʦʣʞʝʥ ʙʳʪʴ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥ 

ʧʦʜ ʫʩʣʦʚʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʤʝʩʪʥʦʩʪʠ. ɺ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʧʨʠʥʮʠʧ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʵʣʝ-

ʤʝʥʪʘʤʠ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ ʠ ʢʦʤʧʴʶʪʝʨʦʤ, ʘ ʪʘʢʞʝ 

ʥʘʟʥʘʯʝʥʠʝ ʠ ʠʥʪʝʨʬʝʡʩ ʦʩʥʦʚʥʳʭ ʨʘʟʜʝʣʦʚ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʉʦʩʪʘʚ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʣʝʢʩʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠ-

ʯʠʝ ʜʚʫʭ ʫʩʪʨʦʡʩʪʚ, ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʙʝʩ-

ʧʨʦʚʦʜʥʳʤ ʢʘʥʘʣʦʤ ʩʚʷʟʠ [1]. ʇʝʨʚʦʝ ʠʟ ʫʩʪʨʦʡʩʪʚ 

ï ʧʨʠʝʤʥʠʢ (ʧʝʨʩʦʥʘʣʴʥʳʡ ʪʨʝʢʝʨ), ʦʥ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪ ʬʫʥʢʮʠʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʘ 

ʜʣʷ ʠʭ ʧʦʩʣʝʜʫʶʱʝʡ ʧʝʨʝʜʘʯʠ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ. ʇʦ-

ʩʢʦʣʴʢʫ ʧʝʨʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʦʣʞʥʦ ʩʣʝʜʠʪʴ ʟʘ ʢʦʦʨ-

ʜʠʥʘʪʘʤʠ ʯʝʣʦʚʝʢʘ, ʪʦ ʩʘʤʳʤ ʧʨʦʩʪʳʤ ʩʧʦʩʦʙʦʤ 

ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ̫ ʚʣʷʝʪʩʷ ʙʨʘʩʣʝʪ ʩʦ 

ʚʩʪʨʦʝʥʥʳʤʠ ʤʦʜʫʣʷʤʠ ʜʣʷ ʧʨʠʝʤʘ ʠ ʦʙʨʘʙʦʪʢʠ 

ʩʠʛʥʘʣʘ GPS, ʧʝʨʝʜʘʪʯʠʢʦʤ ʠ ʘʥʪʝʥʥʳʤ ʤʦʜʫʣʝʤ 

ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ ʩʦ ʚʪʦʨʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʩʠ-

ʩʪʝʤʳ. 

 
ʈʠʩʫʥʦʢ 1 ʇʝʨʩʦʥʘʣʴʥʳʡ ʪʨʝʢʝʨ 

 

ɺʪʦʨʦʝ ʫʩʪʨʦʡʩʪʚʦ (ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ) ʦʩʫ-

ʱʝʩʪʚʣʷʝʪ ʧʨʠʝʤ ʢʦʦʨʜʠʥʘʪ ʩ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʪʨʝ-

ʢʝʨʘ ʠ ʧʦʩʣʝʜʫʶʱʫʶ ʠʭ ʧʝʨʝʜʘʯʫ ʥʘ ʚʥʝʰʥʝʝ 

ʫʩʪʨʦʡʩʪʚʦ, ʥʘʧʨʠʤʝʨ, ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ 

ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪ ʥʘ ʢʘʨʪʝ 

ʤʝʩʪʥʦʩʪʠ. 

 

 
ʈʠʩʫʥʦʢ 2 ɹʘʟʦʚʘʷ ʩʪʘʥʮʠʷ 

 

ɸʧʧʘʨʘʪʥʘʷ ʯʘʩʪʴ ʢʦʤʧʣʝʢʩʘ 

ɸʧʧʘʨʘʪʥʘʷ ʯʘʩʪʴ ʢʦʤʧʣʝʢʩʘ ʩʦʩʪʦʠʪ ʠʟ ʙʘʟʦ-

ʚʦʡ ʩʪʘʥʮʠʠ ʠ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʨʠʝʤʥʠʢʘ. ʉʪʘʥʮʠʷ 

ʧʨʠʥʠʤʘʝʪ ʢʦʤʘʥʜʳ ʦʪ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ 

UART (ʢʦʥʬʠʛʫʨʘʮʠʷ UART: 115200 ʙʦʜ, 8 ʙʠʪ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʙʝʟ ʙʠʪʘ ʯʝʪʥʦʩʪʠ, ʦʜʠʥ ʩʪʦʧʦʚʳʡ ʙʠʪ). 

ʇʨʠʟʥʘʢ ʥʘʯʘʣʘ ʢʦʤʘʥʜʳ ʠ ʦʪʚʝʪʘ ï ʩʠʤʚʦʣ ʜʦʣʣʘʨʘ 

ó$ô, ʦʢʦʥʯʘʥʠʷ ʢʦʤʘʥʜʳ ʠ ʦʪʚʝʪʘ ï ʩʠʤʚʦʣ ʢʦʥʮʘ 
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ʩʪʨʦʢʠ ó\rô. ʉʠʤʚʦʣ ó\nô ʠʛʥʦʨʠʨʫʝʪʩʷ. ʆʪʚʝʪ ʥʘ ʚʳ-

ʧʦʣʥʝʥʥʫʶ ʢʦʤʘʥʜʫ ï $Ok, ʥʘ ʥʝʚʳʧʦʣʥʝʥʥʫʶ ï 

$ERROR. ɼʘʥʥʳʝ ʚ ʢʦʤʘʥʜʝ ʨʘʟʜʝʣʷʶʪʩʷ ʟʘʧʷʪʳʤʠ 

[2].  

ɺ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ʬʦʨʤʠʨʫʝʪʩʷ ʩʧʠ-

ʩʦʢ ʩ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘʤʠ ʧʨʠʸʤʥʠʢʦʚ, ʟʘ ʢʦʪʦʨʳʤʠ 

ʙʫʜʝʪ ʚʝʩʪʠʩʴ ʥʘʙʣʶʜʝʥʠʝ, ʠ ʧʝʨʝʜʘʝʪʩʷ ʚ ʙʘʟʦʚʫʶ 

ʩʪʘʥʮʠʶ ʧʦ ʠʥʪʝʨʬʝʡʩʫ UART. ɹʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʩʧʠʩʢʘ ʥʘʯʠʥʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʳʡ ʦʧʨʦʩ ʧʨʠʸʤʥʠʢʦʚ, ʚ ʦʪʚʝʪ, ʧʦʣʫʯʘʷ ʩʦʩʪʦʷʥʠʝ 

ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ. ʉʧʠʩʦʢ ʢʦʤʘʥʜ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʊʘʙʣʠʮʝ 1.  

ʊʘʙʣʠʮʘ 1 

ʉʧʠʩʦʢ ʢʦʤʘʥʜ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ 

ID Cmd ʆʙʦʟʥʘʯʝʥʠʝ ʆʧʠʩʘʥʠʝ 

K Kick ʇʨʦʚʝʨʢʘ ʩʦʝʜʠʥʝʥʠʷ. 

S,N,K Signal ʇʦʩʣʘʪʴ ʧʨʠʸʤʥʠʢʫ N ʥʦʚʦʝ ʩʦʩʪʦʷʥʠʝ K 

A,b0,b1,é Areas ʀʥʬʦʨʤʘʮʠʷ ʦ ʟʦʥʘʭ 

I,N,B Interrogate ʉʦʩʪʦʷʥʠʝ ʦʧʨʦʩʘ 

ʂʦʤʘʥʜʳ ʠʤʝʶʪ ʩʣʝʜʫʶʱʝʝ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ: 

½  Kick ï ʧʨʦʚʝʨʢʘ ʩʦʝʜʠʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʦʧʝʨʘʪʦʨʘ ʩ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ. ɺ ʦʪʚʝʪ ʥʘ 

ʟʘʧʨʦʩ ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʦʪʚʝʯʘʝʪ ʩʦʦʙʱʝʥʠʝʤ $Ok;  

½ Signal ï ʢʦʤʘʥʜʘ ʧʨʠʥʫʜʠʪʝʣʴʥʦ ʤʝʥʷʝʪ ʩʦ-

ʩʪʦʷʥʠʝ ʧʨʠʝʤʥʠʢʘ; 

½ Areas ï ʦʙʣʘʩʪʴ ʤʦʥʠʪʦʨʠʥʛʘ, ʢʦʪʦʨʘʷ ʟʘʨʘ-

ʥʝʝ ʜʝʣʠʪʩʷ ʥʘ ʩʝʪʢʫ ʟʦʥ. ʉʝʪʢʘ ʨʘʚʥʦʤʝʨʥʘʷ ʧʝʨʠ-

ʦʜʠʯʝʩʢʘʷ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʦʥ ʥʝ ʙʦʣʝʝ 144. ɿʦʥʘ 

ʤʦʞʝʪ ʙʳʪʴ ʣʠʙʦ ʟʘʧʨʝʱʝʥʥʦʡ (1) ʣʠʙʦ ʨʘʟʨʝʰʝʥ-

ʥʦʡ (0). ʉʧʠʩʦʢ ʠʟʥʘʯʘʣʴʥʦ ʟʘʧʨʝʱʝʥʥʳʭ ʟʦʥ ʚʳʙʠ-

ʨʘʝʪʩʷ ʟʘʨʘʥʝʝ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʟʦʥʘʭ ʧʝʨʝʜʘʝʪʩʷ ʥʘ 

ʩʪʘʥʮʠʶ ʚ ʚʠʜʝ 18 ʙʘʡʪ (ʚʩʝʛʜʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʙ-

ʱʝʛʦ ʯʠʩʣʘ ʟʦʥ), ʙʠʪʦʚʘʷ ʤʘʩʢʘ ʢʦʪʦʨʳʭ ʦʙʦʟʥʘʯʘʝʪ 

ʨʘʟʨʝʰʝʥʥʳʝ ʠ ʟʘʧʨʝʱʝʥʥʳʝ ʟʦʥʳ. ʅʫʣʝʚʦʡ ʧʦ ʧʦ-

ʨʷʜʢʫ ʙʘʡʪ ʦʙʦʟʥʘʯʘʝʪ ʟʦʥʳ ʩ 0 ʧʦ 7, ʧʝʨʚʳʡ ï ʩ 8 

ʧʦ 15, ʠ ʪʘʢ ʜʘʣʝʝ. ʄʣʘʜʰʠʡ ʙʠʪ ʦʟʥʘʯʘʝʪ ʤʣʘʜʰʫʶ 

ʟʦʥʫ; ʥʘʧʨʠʤʝʨ, ʥʫʣʝʚʦʡ ʙʘʡʪ 0b00001101 ʦʟʥʘʯʘʝʪ, 

ʯʪʦ ʟʘʧʨʝʱʝʥʳ ʟʦʥʳ 0, 2, 3; ʚʪʦʨʦʡ ʙʘʡʪ 0b10000100 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʟʘʧʨʝʱʝʥʳ ʟʦʥʳ 18 ʠ 23; 

½ Interrogate ï ʢʦʤʘʥʜʘ ʩʦʩʪʦʷʥʠʷ ʦʧʨʦʩʘ, 

ʚʥʦʩʠʪ ʠʟʤʝʥʝʥʠʝ ʚ ʩʧʠʩʦʢ ʦʧʨʦʩʘ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ, 

ʟʘʜʘʚʘʷ ʨʝʞʠʤ ʝ yʨʘʙʦʪʳ. ʇʝʨʚʘʷ ʯʘʩʪʴ ʢʦʤʘʥʜʳ ï 

ʦʜʠʥ-ʜʚʘ ʩʠʤʚʦʣʘ ʩ ʥʦʤʝʨʦʤ ʧʨʠʸʤʥʠʢʘ (0...49). 

ɺʪʦʨʘʷ ʯʘʩʪʴ ï ʦʜʠʥ ʩʠʤʚʦʣ, ʢʦʜ ʦʧʨʦʩʘ: 0 ï ʥʝ 

ʦʧʨʘʰʠʚʘʪʴ, 1 ï ʦʧʨʘʰʠʚʘʪʴ. 

ɺ ʦʪʚʝʪ ʥʘ ʟʘʧʨʦʩ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʢʘʞʜʳʡ 

ʧʨʠʸʤʥʠʢ ʬʦʨʤʠʨʫʝʪ ʩʦʦʙʱʝʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʚʠʜʘ: 

ç$C,ID,PwrID,Batt,State,HHMMSS,Latitude,

Longitude,IsFixed,SatCnt,Precisionè, ʛʜʝ: 

½  $C ï ʥʘʯʘʣʦ ʦʪʚʝʪʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʦʪ ʧʨʠ-

ʸʤʥʠʢʘ; 

½  ID - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʧʨʠʸʤʥʠʢʘ 

½  PwrID - ID ʤʦʱʥʦʩʪʠ. 0 ï ʤʠʥʠʤʫʤ 

(0,1ɺʪ), 6 ï ʤʘʢʩʠʤʫʤ (1ɺʪ); 

½  Battery - ʥʘʧʨʷʞʝʥʠʝ ʙʘʪʘʨʝʠ ʚ ʤʠʣʣʠ-

ʚʦʣʴʪʘʭ, ʠʥʜʠʢʘʮʠʷ ʟʘʨʷʜʘ; 

½  State - 0 ï ʧʨʠʝʤʥʠʢ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʟʨʝ-

ʰʝʥʥʦʡ ʟʦʥʝ, 1 ï ʧʨʠʸʤʥʠʢ ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʧʨʝʱʝʥ-

ʥʦʡ ʟʦʥʝ; 

½  HHMMSS ï ʚʨʝʤʷ UTC; 

½  Latitude, Longitude ï ʟʥʘʯʝʥʠʝ ʚ ʛʨʘʜʫʩʘʭ 

ʩ ʜʦʣʷʤʠ ʧʦʣʫʯʘʝʪʩʷ ʜʝʣʝʥʠʝʤ ʵʪʦʛʦ ʯʠʩʣʘ ʥʘ 10 

000 000. ɿʥʘʢ ʦʧʨʝʜʝʣʷʝʪ ʩʝʚʝʨ/ʶʛ ʠʣʠ ʟʘʧʘʜ/ʚʦ-

ʩʪʦʢ; 

½  IsFixed - 1 ï Fixed, 0 ï not fixed ï ʧʦʢʘʟʘ-

ʪʝʣʴ ʚʘʣʠʜʥʦʩʪʠ ʜʘʥʥʳʭ, ʝʩʣʠ 0 ï ʜʘʥʥʳʝ ʥʝ ʜʦʩʪʦ-

ʚʝʨʥʳ, 1 ï ʜʘʥʥʳʝ ʜʦʩʪʦʚʝʨʥʳ; 

½  SatCnt ï ʯʠʩʪʦ ʩʧʫʪʥʠʢʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʚʝ-

ʜʝʪʩʷ ʨʘʩʯʝʪ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʚʨʝʤʝʥʥʳʭ ʦʧʨʝʜʝʣʝ-

ʥʠʡ (ʅɺʆ); 

½  Precision - ʪʦʯʥʦʩʪʴ ʚ ʤʝʪʨʘʭ. ʇʦʣʫʯʘʝʪʩʷ 

ʜʝʣʝʥʠʝʤ ʵʪʦʛʦ ʯʠʩʣʘ ʥʘ 100. 

ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʦʪʚʝʪʘ ʦʪ ʧʨʠʸʤʥʠʢʘ ʙʘʟʦʚʘʷ 

ʩʪʘʥʮʠʷ ʜʦʣʞʥʘ ʧʝʨʝʜʘʪʴ ʵʪʦ ʩʦʦʙʱʝʥʠʝ ʥʘ ʧʫʥʢʪ 

ʥʘʙʣʶʜʘʪʝʣʷ[3]. ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ 

RS-232 ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʪʘʥʜʘʨʪʥʦʡ 5-ʚʦʣʴʪʦʚʦʡ 

TTL ʣʦʛʠʢʠ. ɺ ʵʪʦʤ ʧʨʦʪʦʢʦʣʝ ʣʦʛʠʯʝʩʢʠʡ ʥʫʣʴ ʣʝ-

ʞʠʪ ʦʪ +3 ʜʦ +12 ʚʦʣʴʪ, ʘ ʝʜʠʥʠʮʘ ʦʪ -3 ʜʦ -12, ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʦʤʝʞʫʪʦʢ ʦʪ -3 ʜʦ +3 ʚʦʣʴʪ ʩʯʠʪʘ-

ʝʪʩʷ ʟʦʥʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. ɼʣʷ ʢʦʤʤʫʪʘʮʠʠ ʠʥ-

ʪʝʨʬʝʡʩʦʚ UART ʠ RS-232 ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʝʨʝʭʦʜʥʠʢ USB-UART ʥʘ ʦʩʥʦʚʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 

FT232PL. 

ʇʨʦʛʨʘʤʤʥʘʷ ʯʘʩʪʴ ʢʦʤʧʣʝʢʩʘ 

ɼʘʥʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʧʦ COM-ʧʦʨʪʫ ʚ ʧʨʦ-

ʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʘʥʘʣʠʟʫ, ʦʮʝʥʢʝ 

ʠ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʝ. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʢʘʟʘʥʘ ʥʘ ʈʠʩʫʥʢʝ 3 .  

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʴ ʟʘʛʨʫʞʘʝʪ 

ʢʘʨʪʫ ʤʝʩʪʥʦʩʪʠ, ʥʘ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ 

ʩʣʝʞʝʥʠʝ ʟʘ ʦʙʲʝʢʪʘʤʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʠʟʦʙʨʘʞʝ-

ʥʠʝ ʚ ʬʦʨʤʘʪʝ JPEG, BMP, PNG, GIF, ʢʦʪʦʨʦʝ 

ʤʦʞʥʦ ʧʨʠʚʷʟʘʪʴ ʢ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʢʦʦʨʜʠʥʘʪʘʤ ʚ 

ʩʘʤʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ. ʇʨʠ ʦʧʝʨʘʮʠʠ ʛʝʦ-

ʛʨʘʬʠʯʝʩʢʦʡ ʧʨʠʚʷʟʢʠ ʜʘʥʥʳʭ, ʪʦ ʝʩʪʴ ʧʝʨʝʚʦʜʘ 

ʜʘʥʥʳʭ ʠʟ ʣʦʢʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʚ ʛʝʦʛʨʘ-

ʬʠʯʝʩʢʫʶ ʠʣʠ ʧʨʷʤʦʫʛʦʣʴʥʫʶ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʬ-

ʬʠʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʳʩ-

ʰʠʭ ʧʦʨʷʜʢʦʚ. ʇʨʠ ʥʘʣʠʯʠʠ ʜʦʩʪʫʧʘ ʚ ʩʝʪʴ Internet 

ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʨʪ ʩʝʨʚʠʩʦʚ çGoogle 

Mapsè ʠʣʠ çYandex Mapsè, ʜʦʩʪʫʧ ʢ ʢʦʪʦʨʳʤ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ çGoogleè ʠ çYandex APIè, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ. 

ʇʦʩʣʝ ʟʘʛʨʫʟʢʠ ʢʘʨʪʳ ʥʝʦʙʭʦʜʠʤʦ ʥʘʩʪʨʦʠʪʴ 

ʩʦʝʜʠʥʝʥʠʝ ʩ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ, ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʧʠ-

ʩʦʢ ʘʢʪʠʚʥʳʭ ʧʨʠʸʤʥʠʢʦʚ ʠ ʥʘʯʘʪʴ ʠʭ ʦʧʨʦʩ. 
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ʈʠʩʫʥʦʢ 3 ʉʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

 

ɺ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝ-

ʜʫʶʱʠʝ ʩʦʦʙʱʝʥʠʷ ʠʟ NMEA-ʧʨʦʪʦʢʦʣʘ[4]: 

½ GGA - Global Positioning System Fixed Data. 

ʕʪʦ ʧʨʝʜʣʦʞʝʥʠʝ ʩʦʜʝʨʞʠʪ ʚʨʝʤʷ ʦʪʩʯʝʪʘ ʠ ʢʦʦʨ-

ʜʠʥʘʪʳ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʳʝ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʨʷʜʘ 

ʬʠʣʴʪʨʦʚ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʛʣʘʚʥʦʤ ʦʢʥʝ ʧʨʦʛʨʘʤʤʳ 

ʚ ʚʠʜʝ ʤʝʪʢʠ ʠ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʣʦʛ-ʬʘʡʣ. ʀʥʪʝʨʬʝʡʩ 

ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʈʠʩʫʥʢʝ 4. 

 

 
ʈʠʩʫʥʦʢ 4 ʀʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 
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ʇʦʣʷʤʠ ʜʘʥʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʷʚʣʷʶʪʩʷ:  

½ ʚʨʝʤʷ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ;  

½ ʰʠʨʦʪʘ, N/S;  

½ ʜʦʣʛʦʪʘ, E/W;  

½ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ ʦʙʩʝʨʚʘʮʠʠ: 0 = ʥʝʪ 

ʜʘʥʥʳʭ, 1 = ʦʙʩʝʨʚʘʮʠʷ ʧʦʣʫʯʝʥʘ, 2 = ʦʙʩʝʨʚʘʮʠʷ ʚ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʤ ʨʝʞʠʤʝ;  

½ ʯʠʩʣʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʧʫʪʥʠʢʦʚ;  

½ ʚʝʣʠʯʠʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʦʛʦ ʬʘʢʪʦʨʘ (HDOP);  

½ ʚʳʩʦʪʘ ʘʥʪʝʥʥʳ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ (ʛʝʦʠ-

ʜʦʤ), ʤ;  

½ ʧʨʝʚʳʰʝʥʠʝ ʛʝʦʠʜʘ ʥʘʜ ʵʣʣʠʧʩʦʠʜʦʤ 

WGS84, ʤ;  

½ ʫʩʪʘʨʝʚʘʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʧʦʧʨʘʚʦʢ, 

ʪʦ ʝʩʪʴ ʚʨʝʤʷ ʚ ʩʝʢʫʥʜʘʭ ʩ ʤʦʤʝʥʪʘ ʧʦʣʫʯʝʥʠʷ ʧʦ-

ʩʣʝʜʥʝʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʧʦʧʨʘʚʢʠ, ʥʫʣʝʚʦʝ 

ʧʦʣʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʣʫʯʘʝ ʚʳʢʣʶʯʝʥʠʷ ʜʠʬʬʝʨʝʥ-

ʮʠʘʣʴʥʦʛʦ ʨʝʞʠʤʘ;  

½ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʪʘʥ-

ʮʠʠ.  

GSV - GNSS Satellites in View. ʕʪʦ ʧʨʝʜʣʦʞʝ-

ʥʠʝ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʣʠʯʝʩʪʚʝ ʥʘʙʣʶʜʘ-

ʝʤʳʭ ʩʧʫʪʥʠʢʘʭ, ʠʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʠ ʩʦʧʨʦʚʦʞ-

ʜʝʥʠʝ. ʕʪʠ ʜʘʥʥʳʝ ʧʦʩʪʫʧʘʶʪ ʚ ʙʣʦʢ ʘʥʘʣʠʟʘ ʠ ʚʠ-

ʟʫʘʣʠʟʘʮʠʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ (ʅʂɸ)[5]. ʀʥʪʝʨʬʝʡʩ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʥʘ ʈʠʩʫʥʢʝ 5. ʇʦʣʷʤʠ ʜʘʥʥʦʛʦ ʧʨʝʜʣʦʞʝ-

ʥʠʷ ʷʚʣʷʶʪʩʷ:  

½ ʦʙʱʝʝ ʯʠʩʣʦ ʩʦʦʙʱʝʥʠʡ;  

½ ʥʦʤʝʨ ʩʦʦʙʱʝʥʠʷ  

½ ʦʙʱʝʝ ʯʠʩʣʦ ʩʧʫʪʥʠʢʦʚ ʚ ʟʦʥʝ ʨʘʜʠʦʚʠʜʠ-

ʤʦʩʪʠ;  

½ ʥʦʤʝʨ ʩʧʫʪʥʠʢʘ;  

½ ʫʛʦʣ ʚʦʟʚʳʰʝʥʠʷ ʩʧʫʪʥʠʢʘ, ʛʨʘʜʫʩʳ 00.90;  

½ ʘʟʠʤʫʪ ʠʩʪʠʥʥʳʡ, ʛʨʘʜʫʩʳ 000.360;  

½ ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ 00.99 ʜɹ, ʝʩʣʠ 

ʩʧʫʪʥʠʢ ʥʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ, ʥʝ ʧʝʨʝʜʘʝʪʩʷ.  

 
ʈʠʩʫʥʦʢ 5  

ʇʘʥʝʣʴ ʦʪʦʙʨʘʞʝʥʠʷ ʚʠʜʠʤʳʭ ʅʂɸ ʠ ʅʂɸ, ʧʦ ʩʠʛʥʘʣʘʤ ʢʦʪʦʨʳʭ ʨʝʰʘʝʪʩʷ ʟʘʜʘʯʘ ʥʘʭʦʞʜʝʥʠʷ ʅɺʆ 

 

½ GSA - GNSS DOP and Active Satellites. ʀʥ-

ʪʝʨʬʝʡʩ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʈʠʩʫʥʢʝ 6. ʇʦʣʷʤʠ ʜʘʥʥʦʛʦ 

ʧʨʝʜʣʦʞʝʥʠʷ ʷʚʣʷʶʪʩʷ:  

½ ʨʝʞʠʤ ʫʧʨʘʚʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʦʤ ʦʧʨʝʜʝʣʷ-

ʝʤʳʭ ʢʦʦʨʜʠʥʘʪ: ʄ - ʨʫʯʥʦʝ, ʫʢʘʟʘʥ ʨʝʞʠʤ, ɸ - ʘʚ-

ʪʦʤʘʪʠʯʝʩʢʦʝ ʧʝʨʝʢʣʶʯʝʥʠʝ;  

½ ʨʝʞʠʤ ʨʘʙʦʪʳ: 1 = ʦʙʩʝʨʚʘʮʠʷ ʥʝʚʦʟʤʦʞʥʘ, 

2 = ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʚʝ ʢʦʦʨʜʠʥʘʪʳ, 3 = ʦʧʨʝʜʝʣʷ-

ʶʪʩʷ ʪʨʠ ʢʦʦʨʜʠʥʘʪʳ;  

½ ʥʦʤʝʨʘ ʩʧʫʪʥʠʢʦʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʨʝʰʝ-

ʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʝʡ ʨʘʚʥʦ 

ʢʦʣʠʯʝʩʪʚʫ ʢʘʥʘʣʦʚ ʧʨʠʝʤʥʠʢʘ, ʜʣʷ GPS ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʥʦʤʝʨʘ 1 - 32, ʜʣʷ WAAS 33 - 64, ʜʣʷ 

ɻʃʆʅɸʉʉ 65 - 96;  

½ ʦʙʱʠʡ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʫʭʫʜʰʝʥʠʷ 

ʪʦʯʥʦʩʪʠ (PDOP);  

½ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʬʘʢʪʦʨ 

ʫʭʫʜʰʝʥʠʷ ʪʦʯʥʦʩʪʠ (HDOP);  

½ ʚʝʨʪʠʢʘʣʴʥʳʡ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʬʘʢʪʦʨ 

ʫʭʫʜʰʝʥʠʷ ʪʦʯʥʦʩʪʠ (VDOP). 
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ʈʠʩʫʥʦʢ 6 ʇʘʥʝʣʴ ʩʦʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʚ ʣʦʛ-ʬʘʡʣ ʠ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ ʠʟ ʣʦʛ-ʬʘʡʣʘ 

 

ɺ ʨʘʤʢʘʭ ʨʘʙʦʪʳ ʥʘʜ ʢʦʤʧʣʝʢʩʦʤ ʙʳʣʠ ʨʘʟʨʘ-

ʙʦʪʘʥʳ ʘʣʛʦʨʠʪʤʳ ʬʠʣʴʪʨʘʮʠʠ ʪʝʣʝʤʝʪʨʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʩʦ ʩʧʫʪʥʠʢʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʯʘʩʪʠ. ʇʨʠʥʮʠʧ ʠʭ 

ʨʘʙʦʪʳ, ʦʧʠʩʘʥ ʚ ʩʚʷʟʥʦʡ ʩʪʘʪʴʝ [6]. ɺ ʢʘʯʝʩʪʚʝ ʦʩ-

ʥʦʚʥʳʭ ʜʦʩʪʦʠʥʩʪʚ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʪʦʜʦʚ ʬʠʣʴ-

ʪʨʘʮʠʠ ɻʃʆʅɸʉʉ/GPS-ʪʝʣʝʤʝʪʨʠʠ ʤʦʞʥʦ ʦʪʤʝ-

ʪʠʪʴ ʩʣʝʜʫʶʱʝʝ:  

1) ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʥʘ ʤʘ-

ʣʦʤʦʱʥʦʤ ʠ ʥʝʜʦʨʦʛʦʤ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ; 

2) ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʧʦʪʦʢʘ ʪʝʣʝʤʝʪ-

ʨʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʜʚʠʞʝʥʠʷ ʥʘʙʣʶʜʘ-

ʝʤʦʛʦ ʦʙʲʝʢʪʘ;  

3) ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʷ ʧʨʦʠʟʚʦʜ-

ʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʧʫʪʴ, ʩʢʦʨʦʩʪʴ, ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʠ 

ʜʨ.) 

ɿʘʢʣʶʯʝʥʠʝ 
ʈʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʙʨʘʙʦʪʢʝ ʪʝʣʝʤʝʪʨʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʧʦʣʫʯʝʥʥʳʭ ʩʦ ʩʧʫʪʥʠʢʘ, ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʦʧʠʩʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʤ-

ʧʣʝʢʩʘ, ʘ ʪʘʢʞʝ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʠ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ 

ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ 

ʨʘʤʢʘʭ ʧʨʦʜʦʣʞʝʥʠʷ ʨʘʙʦʪʳ ʥʘʜ ʢʦʤʧʣʝʢʩʦʤ ʧʣʘ-

ʥʠʨʫʝʪʩʷ ʜʦʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʦʚ ʫʚʝʣʠʯʝʥʠʷ ʪʦʯʥʦ-

ʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʤ ʩʚʦʠʭ ʢʦʦʨʜʠʥʘʪ, ʘ 

ʪʘʢʞʝ ʤʦʜʝʨʥʠʟʘʮʠʷ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ, ʘ ʠʤʝʥʥʦ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʪʨʝʢʝʨʦʚ ʧʦʜ ʙʦʣʝʝ ʫʟʢʠʝ ʟʘʜʘʯʠ.  
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ENVIRONMENTAL  SAFETY IN THE DRAFTING  OF LAND  SURVEYING 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʙʣʝʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʧʝʨʚʳʭ ʤʝʩʪ ʩʨʝʜʠ ʚʩʝʭ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʙʣʝʤ ʦʙʱʝʩʪʚʘ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚʳʙʨʘʥʥʘʷ ʪʝʤʘ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʤʠʨʝ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʢʨʳʚʘʝʪʩʷ ʩʫʱʥʦʩʪʴ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘ ʤʝʞʝʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʪʘʢʞʝ 

ʝʛʦ ʩʚʷʟʴ ʩ ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ. 

Abstract 

At present, the problem of environmental safety occupies one of the first places among all modern problems 

of society. That is why the chosen theme is quite relevant in the modern world. This article reveals the essence of 

drafting land surveying, as well as its relationship to the global environmental problem. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻ ʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʧʨʦʝʢʪ, ʤʝʞʝʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʘʷ 

ʜʦʢʫʤʝʥʪʘʮʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ. 

Keywords: Environmental safety, project, land surveying, urban planning documentation, construction. 

 

ʇʨʦʝʢʪ ʤʝʞʝʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ï ʵʪʦ ʛʨʘʜʦ-

ʩʪʨʦʠʪʝʣʴʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ, ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʩ ʫʯʝ-

ʪʦʤ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʧʨʘʚʠʣ ʠ ʪʨʝ-

ʙʦʚʘʥʠʡ, ʜʣʷ ʚʥʝʩʝʥʠʷ ʩʚʝʜʝʥʠʡ ʦ ʛʨʘʥʠʮʘʭ ʫʯʘʩʪ-

ʢʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʚ ɽʜʠʥʳʡ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʈʝʝʩʪʨ ʅʝʜʚʠʞʠʤʦʩʪʠ. 

ʉʦʩʪʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘ ʤʝʞʝʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ 

ʧʨʦʠʩʭʦʜʠʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʦʢʫʤʝʥ-

ʪʘʮʠʶ ʧʦ ʧʣʘʥʠʨʦʚʢʝ ʥʫʞʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʫʯʠʪʳ-

ʚʘʷ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʢʨʦʤʝ ʧʦʣʦʞʝʥʠʡ ʛʨʘʜʦʩʪʨʦʠ-

ʪʝʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʦʚ ʤʝʞʝʚʘ-

ʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʩʪʦʠʪ ʦʧʠʨʘʪʴʩʷ ʪʘʢʞʝ ʥʘ ʨʷʜ ʧʦʜ-

ʟʘʢʦʥʥʳʭ ʘʢʪʦʚ, ʧʨʠʢʘʟʦʚ, ʧʦʩʪʘʥʦʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʚʩʪʫʧʠʣʠ ʚ ʩʠʣʫ ʚ 2019 ʛ [5]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʧʨʦʝʢʪʫ ʤʝ-

ʞʝʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʦʪ 2019 ʛʦʜʘ, ʦʥ ʜʦʣʞʝʥ ʦʙʷʟʘ-

ʪʝʣʴʥʦ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʩʚʝʜʝʥʠʷ: 

1. ʆ ʧʣʦʱʘʜʠ ʠ ʛʨʘʥʠʮʘʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪ-

ʢʦʚ. 

2. ʆ ʚʠʜʝ ʨʘʟʨʝʰʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʦ ʮʝʣʝʚʦʤ ʥʘʟʥʘʯʝʥʠʠ ʟʝʤʝʣʴ. 

3. ʏʝʨʪʝʞʠ, ʚ ʢʦʪʦʨʳʭ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ. 

4. ʄʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʚ ʩʝʙʝ ʩʚʝ-

ʜʝʥʠʷ ʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʯʘʩʪʢʘʭ ʠ ʦʙʲʝʢʪʘʭ. 

ɼʣʷ ʯʝʛʦ ʞʝ ʥʫʞʝʥ ʧʨʦʝʢʪ ʤʝʞʝʚʘʥʠʷ ʪʝʨʨʠʪʦ-

ʨʠʠ? ʉʦʛʣʘʩʥʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ, ʘ ʠʤʝʥʥʦ ʩʪʘʪʴʝ 43 ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦ-

ʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 29.12.2014 ʛ. 

ˉ190-ʌɿ, ʧʨʦʝʢʪ ʤʝʞʝʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʨʘʟʨʘʙʘ-

ʪʳʚʘʝʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʦʠʩʭʦʜʠʪ ʦʩʚʦʝʥʠʝ ʠ 

ʨʘʟʚʠʪʠʝ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. ʂ ʪʘʢʠʤ ʤʝʨʦʧʨʠʷʪʠʷʤ 

ʤʦʛʫʪ ʦʪʥʦʩʠʪʴʩʷ ʩʣʝʜʫʶʱʠʝ: 

1. ʂʘʧʠʪʘʣʴʥʘʷ ʟʘʩʪʨʦʡʢʘ ʨʘʡʦʥʘ. 

2. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ. 

3. ʆʙʨʘʟʦʚʘʥʠʝ ʥʦʚʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ 

[1]. 

ʊʘʢʞʝ, ʩʦʛʣʘʩʥʦ ʛʣʘʚʝ 6 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ 

 ̄ 217-ʌɿ çʆ ʩʘʜʦʚʦʜʩʪʚʝè ʦʪ 01.01.2019 ʛ., ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʧʨʘʚʘ ʥʘ ʠʤʫʱʝʩʪʚʦ 

ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʯʣʝʥʦʚ ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʪʦʚʘ-

ʨʠʱʝʩʪʚ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʩʘʜʦʚʦʜʯʝʩʢʠʝ ʠ ʦʛʦ-

ʨʦʜʥʠʯʝʩʢʠʝ ʥʝʢʦʤʤʝʨʯʝʩʢʠʝ ʪʦʚʘʨʠʱʝʩʪʚʘ, ʪʘʢʞʝ 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʩʪʘʚʠʪʴ ʧʨʦʝʢʪ ʤʝʞʝʚʘʥʠʷ ʪʝʨʨʠʪʦ-

ʨʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤ  rʚʳʷʩʥʠʣʠ, ʯʪʦ ʧʨʦʝʢʪ ʤʝ-

ʞʝʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʨʘʟ-

ʨʘʙʦʪʢʝ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʣʷ ʣʶ-

ʜʝʡ, ʢʦʪʦʨʳʝ ʭʦʪʷʪ ʚ ʙʫʜʫʱʝʤ ʦʬʠʮʠʘʣʴʥʦ ʦʬʦʨ-

ʤʠʪʴ ʩʚʦʠ ʧʨʘʚʘ ʥʘ ʟʝʤʣʶ ʠʣʠ ʞʝ ʩʪʨʦʝʥʠʷ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʠ ʟʝʤʝʣʴ-

ʥʳʭ ʫʯʘʩʪʢʦʚ, ʣʠʥʝʡʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠʣʠ ʢʘʧʠʪʘʣʴ-

ʥʳʭ ʩʪʨʦʝʥʠʡ, ʪʦ ʝʩʪʴ ʠʭ ʩʦʙʩʪʚʝʥʥʠʢʠ ʠʣʠ ʘʨʝʥʜʘ-

ʪʦʨʳ. ʊʘʢʞʝ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ɻ ʪʠʤʠ ʣʠ-

ʮʘʤʠ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʢʘʢ ʬʠʟʠʯʝʩʢʠʝ ʣʠʮʘ, ʪʘʢ ʠ 

ʶʨʠʜʠʯʝʩʢʠʝ, ʠ ʜʘʞʝ ʦʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘ-

ʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [5]. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʧʦ ʯʴʝʡ ʠʥʠʮʠʘʪʠʚʝ 

ʧʨʦʚʦʜʠʪʩʷ ʧʨʦʮʝʜʫʨʘ ʤʝʞʝʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, 
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ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʠʯʠʥʳ. ʅʘʧʨʠ-

ʤʝʨ, ʝʩʣʠ ʠʥʠʮʠʘʪʦʨʦʤ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʤʝ-

ʞʝʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʴ, ʪʦ 

ʧʨʠʯʠʥʳ ʤʦʛʫʪ ʙʳʪʴ ʩʣʝʜʫʶʱʠʝ: 

1. ʆʬʦʨʤʣʝʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʘʚ ʥʘ ʟʝʤʣʶ. 

2. ʇʦʣʫʯʝʥʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʥʘ ʟʝʤʣʶ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʜʝʣʦʢ. 

3. ʈʘʟʜʝʣ ʫʯʘʩʪʢʠ ʠʣʠ ʝʛʦ ʦʙʲʝʜʠʥʝʥʠʝ ʩʦ 

ʩʤʝʞʥʳʤ. 

4. ʇʨʠʚʘʪʠʟʘʮʠʷ ʟʝʤʣʠ. 

5. ʆʬʦʨʤʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʚ ʘʨʝʥʜʫ. 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʣʠ ʤʝʞʝʚʘʥʠʷ, ʥʝʦʙʭʦ-

ʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢʦʡ ʚʠʜ ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ʜʦʣ-

ʞʝʥ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʪʦʡ ʠʣʠ ʠʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʇʨʠ-

ʥʷʪʦ ʚʳʜʝʣʷʪʴ ʜʚʘ ʚʠʜʘ ʤʝʞʝʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ. 

ʋʪʦʯʥʝʥʠʝ ʛʨʘʥʠʮ. ʇʨʦʠʩʭʦʜʠʪ ʧʨʠ ʨʘʩʰʠʨʝ-

ʥʠʠ ʛʨʘʥʠʮ ʫʞʝ ʫʯʪʝʥʥʦʡ ʟʝʤʣʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʦʨʤʦʡ. ʆʙʳʯʥʦ ʪʘ-

ʢʦʡ ʚʠʜ ʤʝʞʝʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʘʟʜʝʣʘ ʫʯʘʩʪʢʘ ʠʣʠ 

ʝʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʩʦ ʩʤʝʞʥʳʤʠ ʫʯʘʩʪʢʘʤʠ. 

ʈʘʟʜʝʣ ʫʯʘʩʪʢʘ. ɼʘʥʥʳʡ ʚʠʜ ʤʝʞʝʚʘʥʠʷ ʧʨʦʠʩ-

ʭʦʜʠʪ ʪʦʣʴʢʦ ʧʨʠ ʩʦʛʣʘʩʠʠ ʚʩʝʭ ʩʦʙʩʪʚʝʥʥʠʢʦʚ, 

ʚʣʘʜʝʶʱʠʭ ʟʝʤʝʣʴʥʳʤ ʫʯʘʩʪʢʦʤ. ɺʦ ʚʨʝʤʷ ʧʨʦʮʝ-

ʜʫʨʳ ʚʩʷ ʪʝʨʨʠʪʦʨʠʷ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʦʜʠʥʘʢʦʚʳʝ 

ʜʦʣʠ. ɺ ʦʩʥʦʚʥʦʤ ʜʘʥʥʳʡ ʚʠʜ ʤʝʞʝʚʘʥʠʷ ʪʝʨʨʠʪʦ-

ʨʠʠ ʧʨʦʚʦʜʠʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʥʘ ʦʜʥʦʡ ʪʝʨʨʠ-

ʪʦʨʠʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʩʪʨʦʝʥʠʷ ʨʘʟʥʳʭ ʩʦʙʩʪʚʝʥʥʠ-

ʢʦʚ [4]. 

ʇʨʦʮʝʩʩ ʤʝʞʝʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʢʘʢ ʠ ʣʶʙʦʝ 

ʜʨʫʛʦʝ ʦʩʚʦʝʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʪʝʩʥʦ 

ʩʚʷʟʘʥʦ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ. ʕʪʫ ʩʚʷʟʴ 

ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʥʘʧʨʠʤʝʨ, ʪʦʛʜʘ, ʢʦʛʜʘ ʤʝʞʝʚʘʥʠʝ 

ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʠʩʭʦʜʠʪ ʚʙʣʠʟʠ ʣʝʩʦʧʦʩʘʜʦʢ ʠʣʠ 

ʠʥʳʭ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ. 

ʇʦʜ ʧʦʥʷʪʠʝʤ çʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè, 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʬʝʨʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʨʝʜʧʦʣʘʛʘ-

ʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʨʦʜʥʳʭ, ʪʝʭʥʠʯʝʩʢʠʭ, ʩʦʮʠ-

ʘʣʴʥʳʭ, ʘ ʪʘʢʞʝ ʠʥʞʝʥʝʨʥʳʭ ʠ ʣʶʙʳʭ ʜʨʫʛʠʭ ʫʩʣʦ-

ʚʠʡ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʙʘʣʘʥʩ 

ʚ ʧʨʠʨʦʜʝ ʩʦʚʤʝʩʪʥʦ ʩ ʟʘʱʠʪʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʠ ʣʶʜʝʡ ʦʪ ʧʘʛʫʙʥʦʛʦ ʚʣʠʷʥʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʚʳʟʚʘʥʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡ-

ʩʪʚʠʝʤ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʜʠʬʠʮʠʨʦ-

ʚʘʥʥʦʛʦ ʘʢʪʘ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʥʦʨʤʳ, ʩʚʷ-

ʟʘʥʥʳʝ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʬʝʨʝ, ʠʤʝʥʥʦ ʚ ʨʦʩʩʠʡʩʢʦʤ ʟʘ-

ʢʦʥʦʜʘʪʝʣʴʩʪʚʝ, ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ɸ ʚʦʪ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʘ 

ʪʘʢʞʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʚʚʦʜʝ ʚ ɻ ʢʩʧʣʫʘʪʘʮʠʶ ʟʜʘ-

ʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʩʦʜʝʨʞʘʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʬʝʜʝ-

ʨʘʣʴʥʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ, ʥʦ ʠ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ. 

ʅʦ ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦʪ ʬʘʢʪ, ʥʦʨʤʘʪʠʚʥʘʷ ʙʘʟʘ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʚ ʌʝʜʝʨʘʣʴʥʦʤ ʟʘʢʦʥʝ ̄  7-ʌɿ çʆʙ ʦʭʨʘʥʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè ʦʪ 10.01.2002 ʛ. ʉʦʛʣʘʩʥʦ ʜʘʥ-

ʥʦʤʫ ʌʝʜʝʨʘʣʴʥʦʤʫ ʟʘʢʦʥʫ, ʧʨʠʥʷʪʦ ʚʳʜʝʣʷʪʴ ʩʣʝ-

ʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʦʭʨʘʥʝ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ: 

1. ʅʘ ʚʩʝʭ ʵʪʘʧʘʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʣʞʥʳ ʩʦ-

ʙʣʶʜʘʪʴʩʷ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʨʝʙʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʨʠ-

ʨʦʜʥʦʡ ʩʨʝʜʳ, ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

2. ʇʨʠ ʨʘʟʤʝʱʝʥʠʠ ʦʙʲʝʢʪʘ ʜʦʣʞʥʳ ʫʯʠʪʳ-

ʚʘʪʴʩʷ ʚʦʟʤʦʞʥʳʝ ɻ ʢʦʣʦʛʠʯʝʩʢʠʝ, ɻ ʢʦʥʦʤʠʯʝʩʢʠʝ, ʘ 

ʪʘʢʞʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩ ʩʦʭʨʘʥʝʥʠʝʤ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘ-

ʟʠʷ. 

3. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʙʲʝʢʪʘ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴʩʷ ʥʦʨʤʘ ʜʦʧʫʩʪʠʤʦʡ ʘʥʪʨʦ-

ʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʤʝʨʳ 

ʝʝ ʩʥʠʞʝʥʠʷ. 

4. ʉʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʜʦʣʞʥʳ ʧʨʦʚʦ-

ʜʠʪʴʩʷ ʧʦ ʫʪʚʝʨʞʜʝʥʥʦʡ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʚʩʝʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʦʚ ʚ ʦʙ-

ʣʘʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

5. ɺʚʦʜ ʦʙʲʝʢʪʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʜʦʧʫʩʢʘʝʪʩʷ 

ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʧʨʦʝʢʪʦʤ ʤʝʨ 

ʧʦ ʦʭʨʘʥʝ, ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

6. ʇʨʠ ʚʳʚʦʜʝ ʦʙʲʝʢʪʘ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʨʝʘʣʠʟʦʚʘʥʳ ʤʝʨʳ ʧʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [4]. 

ʇʦʤʠʤʦ ʧʨʦʝʢʪʘ ʤʝʞʝʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʣʶʙʘʷ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʜʦʣʞʥʘ ʩʦʜʝʨ-

ʞʘʪʴ ʚ ʩʝʙʝ ʧʝʨʝʯʝʥʴ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʥʝʤ ʩʦʜʝʨʞʘʪʴʩʷ 

ʤʝʨʳ ʧʦ ʟʘʱʠʪʝ, ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ 

ʤʝʨʳ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ. 

ɺʦ ʚʨʝʤʷ ʧʨʦʮʝʩʩʘ ʤʝʞʝʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʙʦʨʳ ʠ 

ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʘʷ ʪʝʭʥʠʢʘ. ʀ ʜʘʞʝ ʝʩʣʠ ʩʦʙʣʶʜʝʥʳ 

ʚʩʝ ʧʨʘʚʠʣʘ ʥʦʨʤʳ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʢʦ-

ʣʦʛʠʶ ʩʦʭʨʘʥʷʝʪʩʷ. ʇʦʵʪʦʤʫ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ 

ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʤʝʨʳ ʧʦ ʝʝ ʟʘʱʠʪʝ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙ-

ʣʠʮʝ 1 [3]. 

ʊʘʙʣʠʮʘ 1 

ʄʝʨʳ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʄʝʨʳ ʟʘʱʠʪʳ ʈʝʟʫʣʴʪʘʪ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʨʦʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʥʘ ʵʣʝʢʪʨʦʧʨʠʚʦʜʝ, ʫʩʪʨʦʡ-

ʩʪʚʦ ʚʠʙʨʦʟʘʱʠʪʥʳʭ ʠ ʰʫʤʦʟʘʱʠʪʥʳʭ ʵʢʨʘʥʦʚ. 

ʉʥʠʞʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʥʘ ʘʢʫʩʪʠʯʝʩʢʫʶ ʩʨʝʜʫ. 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʚʳʝʟʜʦʚ ʩ ʧʣʦʱʘʜʢʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʧʫʥʢʪʘʤʠ 

ʤʦʡʢʠ ʢʦʣʝʩ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʢʦʥʪʝʡʥʝʨʦʚ ʜʣʷ ʭʨʘʥʝʥʠʷ ʤʫʩʦʨʘ 

ʧʣʦʪʥʦ ʟʘʢʨʳʚʘʶʱʝʡʩʷ ʢʨʳʰʢʦʡ. 

ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʪʨʦʠʪʝʣʴ-

ʥʳʤʠ ʦʪʭʦʜʘʤʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʙʠʣʴʥʳʭ ʬʠʣʴʪʨʦʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʘʛʨʝʛʘʪʦʚ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʠʢʠ ʥʘ ʵʣʝʢʪʨʦʧʨʠʚʦʜʝ. 

ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪ-

ʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʛʘʟʦʧʳʣʝ-

ʚʳʤʠ ʚʳʙʨʦʩʘʤʠ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʪʨʝʙʦʚʘʥʠʷ 

ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷ-

ʶʪʩʷ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʣʶʙʳʭ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʭ 

ʩʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ, ̫ ʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʨʝʛʫʣʠʨʫʶ-

ʱʠʤ ʬʘʢʪʦʨʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦʝ ʦʙ-

ʥʦʚʣʝʥʠʝ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ, ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ 

ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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COMPENSATION  OF CAPACITIVE  CURRENTS IN NETWORKS WITH  ISOLATED  NEUTRAL  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʥʝʡʪʨʘʣʠ ʚ ʩʝʪʷʭ 6 ï 35 

ʢɺ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʳ ʢʦʤʧʝʥʩʘʮʠʠ ʝʤʢʦʩʪʥʳʭ ʪʦʢʦʚ. 

Abstract 

This article discusses the features of the operating mode of the isolated neutral in networks of 6 - 35 kV, as 

well as ways to compensate for capacitive currents. 
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ʠʟʦʣʷʮʠʷ, ʣʠʥʠʷ, ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ. 

Keywords: current, voltage, power, capacity, arc suppression coil, transformer, insulation, line, short circuit. 

 

ʉʝʪʴ ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʥʝʡʪʨʘʣʴʶ ï ʵʪʦ 

ʥʝʡʪʨʘʣʴ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʣʠʙʦ ʛʝʥʝʨʘʪʦʨʘ, ʢʦʪʦʨʘʷ 

ʧʦʜʢʣʶʯʝʥʘ ʢ ʫʩʪʨʦʡʩʪʚʫ ʟʘʟʝʤʣʝʥʠʷ ʯʝʨʝʟ ʙʦʣʴ-

ʰʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʫʝʪ ʚʦʚʩʝ. ʈʝʞʠʤ 

ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʥʝʡʪʨʘʣʠ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ ʥʘʧʨʷʞʝ-

ʥʠʠ ʜʦ 1 ʢɺ ʪʦʣʴʢʦ ʚ ɻ ʣʝʢʪʨʦʫʩʪʘʥʦʚʢʘʭ ʩ ʧʦʚʳʰʝʥ-

ʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʠ ʥʘʧʨʷʞʝ-

ʥʠʠ 6-35 ʢɺ ʪʘʢʦʡ ʨʝʞʠʤ ʥʝʡʪʨʘʣʠ ʨʝʢʦʤʝʥʜʦʚʘʥ 

ʇʋʕ ʚʦ ʚʩʝʭ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʢʘʭ. 

ɺ ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ ʩʝʪʷʭ ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʝʪʠ ʜʦ 

1000 ɺ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʝʤʢʦʩʪʥʫʶ ʧʨʦʚʦʜʠ-

ʤʦʩʪʴ ʬʘʟ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʣʠ. ʇʨʠ ʢʦʨʦʪʢʦʤ ʟʘʤʳ-

ʢʘʥʠʠ ʪʦʢ ʧʨʦʪʝʢʘʝʪ ʯʝʨʝʟ ʪʦʯʢʫ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʝʤ-

ʢʦʩʪʠ ʥʝ ʧʦʚʨʝʞʜʝʥʥʳʭ ʬʘʟ. 

ɽʩʣʠ ʥʘ ʧʦʜʩʪʘʥʮʠʠ ʥʝʩʢʦʣʴʢʦ ʢʘʙʝʣʴʥʳʭ ʣʠ-

ʥʠʡ, ʪʦ ʩʫʤʤʘʨʥʘʷ ʝʤʢʦʩʪʴ ʩʝʪʠ ʙʫʜʝʪ ʥʘ ʧʨʷʤʫʶ 

ʟʘʚʠʩʝʪʴ ʦʪ ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʩʝʪʠ ʣʠʥʠʡ, ʯʝʤ 

ʙʦʣʴʰʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ, ʪʝʤ ʙʦʣʴʰʝ ʩʫʤʤʘʨʥʘʷ ʝʤ-

ʢʦʩʪʴ, ʩʤʦʪʨʝʪʴ ʨʠʩʫʥʦʢ 1. 
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ʈʠʩʫʥʦʢ 1. ʉʝʪʴ ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʥʝʡʪʨʘʣʴʶ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʣʠʥʠʡ 

 

ʋʜʝʣʴʥʳʡ ʝʤʢʦʩʪʥʦʡ ʪʦʢ ʟʘʤʳʢʘʥʠʷ ʥʘ ʟʝʤʣʶ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 3
c ʬ 0I 3 U C 10-= Ö ÖwÖ Ö (1) 

ʉʦʙʩʪʚʝʥʥʳʡ ʝʤʢʦʩʪʥʦʡ ʪʦʢ ʢʘʙʝʣʴʥʦʡ ʣʠʥʠʠ 

ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 
c.ʬʠʜ.ʤʘʭ. ʩI I L= Ö (2) 

ʈʘʩʩʯʠʪʘʝʤ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪ: 

 
cʟ ʥ ʙʨ ʩ.ʬʠʜ.ʤʘʢʩ.I ʢ ʢ I² Ö Ö  (3) 

ʇʨʦʚʝʨʢʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʟʘʱʠʪ, ʩ ʫʯʝʪʦʤ, 

ʧʨʠʩʦʝʜʠʥʝʥʥʳʭ ʣʠʥʠʡ: 

 
c min c.ʬʠʜ.ʤʘʢʩ.

ʥ
cʟ

I I
ʢ

I

ä -
=  (4) 

ʇʨʠ ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘʥʠʠ ʚ ʪʦʯʢʫ ʧʦʚʨʝʞʜʝʥʠʷ 

ʧʨʦʪʝʢʘʝʪ ʪʦʢ, ʢʦʪʦʨʦʡ ʦʙʫʩʣʦʚʣʝʥ ʚʩʝʤʠ ʝʤʢʦ-

ʩʪʷʤʠ ʧʦʜʢʣʶʯʝʥʥʳʭ ʥʘʛʨʫʟʦʢ. ʕʪʦ ʥʠʢʘʢ ʥʝ ʦʪʨʘ-

ʟʠʪʩʷ ʥʘ ʥʘʧʨʷʞʝʥʠʠ ʧʦʪʨʝʙʠʪʝʣʝʡ. ɸ ʚʦʪ ʬʘʟʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʫʚʝʣʠʯʠʪʩʷ ʚ Ѝσ, ʪʝʤ ʩʘʤʳʤ ʩʨʘʚʥʷ-

ʝʪʩʷ ʩ ʥʘʧʨʷʞʝʥʠʝʤ ʫ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʆʧʘʩʥʦʩʪʴ ʚ 

ʪʦʤ, ʯʪʦ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ 

ʤʝʞʜʫ ʬʘʟʘʤʠ ï ʵʪʦ ʧʨʠʚʝʜʝʪ ʢ ʥʘʛʨʝʚʫ ʧʨʦʚʦʜʦʚ ʠ 

ʚʳʜʝʣʝʥʠʶ ʪʝʧʣʘ, ʯʪʦ ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʧʣʘʚʢʫ 

ʠʟʦʣʷʮʠʠ.  

ʏʪʦʙʳ ʪʘʢʦʝ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ ʠʩʧʦʣʴʟʫʶʪ ʫʩʪʘ-

ʥʦʚʢʠ ʢʦʤʧʝʥʩʘʮʠʠ ʝʤʢʦʩʪʥʳʭ ʪʦʢʦʚ. ʆʥʠ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʩ ʜʫʛʦʛʘʩʷʱʠʤ ʨʝ-

ʘʢʪʦʨʦʤ (ʢʘʪʫʰʢʦʡ). ɽʤʢʦʩʪʴ ʩʝʪʠ ʙʫʜʝʪ ʢʦʤʧʝʥʩʠ-

ʨʦʚʘʪʴʩʷ ʟʘ ʩʯʝʪ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʢʘʪʫʰʢʠ. ʇʨʠ 

ʦʜʥʦʬʘʟʥʳʭ ʟʘʤʳʢʘʥʠʷʭ ʢ ʪʦʯʢʝ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘ-

ʥʠʷ ʙʫʜʝʪ ʧʦʜʢʣʶʯʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʩʫʤʤʘʨʥʘʷ ʝʤ-

ʢʦʩʪʴ, ʥʦ ʠ ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʘʪʫʰʢʠ, 

ʢʦʪʦʨʘʷ ʠ ʙʫʜʝʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʪʦʢ ʢʦʨʦʪʢʦʛʦ ʟʘ-

ʤʳʢʘʥʠʷ ʠ ʩʥʠʟʠʪ ʝʛʦ ʜʦ ʥʫʣʷ. ʉʤʦʪʨʝʪʴ ʨʠʩʫʥʦʢ 2. 

 
ʈʠʩʫʥʦʢ 2. ʂʦʤʧʝʥʩʘʮʠʷ ʝʤʢʦʩʪʥʳʭ ʪʦʢʦʚ 
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ɼʫʛʦʛʘʩʷʱʠʡ ʨʝʘʢʪʦʨ ʠʤʝʝʪ ʜʚʘ ʨʝʞʠʤʘ ʨʝʛʫ-

ʣʠʨʦʚʘʥʠʝ:  

ʉʪʫʧʝʥʯʘʪʳʡ ï ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥ-

ʪʨʦʣʷ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ ʩʝʪʠ ʠ ʢʘʪʫʰʢʠ. 

ʇʣʘʚʥʳʡ ï ʢʘʪʫʰʢʘ ʧʦʩʪʦʷʥʥʦ ʩʣʝʜʠʪ ʟʘ ʧʘʨʘ-

ʤʝʪʨʘʤʠ ʩʝʪʠ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʜʙʠʨʘʶʪ ʠʥʜʫʢ-

ʪʠʚʥʦʩʪʴ ʢʘʪʫʰʢʠ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʩʝʪʠ, ʢʦʪʦʨʳʝ ʥʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʠ ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘʥʠʠ ʝʤ-

ʢʦʩʪʥʦʡ ʪʦʢ ʩʪʝʢʘʝʪʩʷ ʚ ʪʦʯʢʫ ʂɿ, ʠ ʧʦʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪ-

ʨʝʥ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʢʦʤʧʝʥʩʘʮʠʠ ï ʫʩʪʘʥʦʚʢʘ ʜʫ-

ʛʦʛʘʩʷʱʝʡ ʢʘʪʫʰʢʠ.  
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REVIEW  OF EXPERT INFORMATION  PROCESSING METHOD  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʤʝʪʦʜ ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʠʚʝʜʝʥ ʧʦʵʪʘʧʥʳʡ ʧʨʠʤʝʨ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ɻ ʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ. ʆʧʠʩʘʥʘ ʧʨʦʮʝʜʫʨʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ɻ ʢʩʧʝʨʪʥʦʛʦ ʦʮʝ-

ʥʠʚʘʥʠʷ. 

Abstract 

The article discusses a method for processing expert information. A phased example of the organization of 

an expert assessment is given. The procedure for the formation of the expert evaluation final result is described. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ɻ ʢʩʧʝʨʪʥʳʝ ʦʮʝʥʢʠ, ʦʙʨʘʙʦʪʢʘ ɻ ʢʩʧʝʨʪʥʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ, ʟʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ. 

Key words: information security, expert assessments, expert information processing, information protection. 

 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ ʚʦ ʚʩʝʭ 

ʦʙʣʘʩʪʷʭ ʚ ʮʝʣʦʤ, ʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʚ ʯʘʩʪʥʦʩʪʠ, ʪʨʝʙʫʶʪ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʚʦʟ-

ʤʦʞʥʳʭ ʧʫʪʝʡ ʠ ʩʨʝʜʩʪʚ ʠʭ ʜʦʩʪʠʞʝʥʠʷ, ʦʮʝʥʢʠ 

ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʘʯʝʩʪʚʘ ʠ ɻ ʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʤʝʨ. ʆʜʥʘʢʦ, ʩʣʦʞʥʦʩʪʴ, ʩʪʝ-

ʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʣʠ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠʥʬʦʨʤʘ-

ʮʠʠ ʧʨʠ ʨʝʰʝʥʠʠ ʪʘʢʠʭ ʟʘʜʘʯ ʪʨʝʙʫʝʪʩʷ ʧʨʠʤʝʥʝ-

ʥʠʷ ʤʝʪʦʜʦʚ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʪʦʛʦʚʳʭ ʢʨʠʪʝ-

ʨʠʝʚ ʠ ʚʳʙʦʨʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʨʠʤʝʥʝʥʠʝ ɻ ʢʩ-

ʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ̫ ʚʣʷʝʪʩʷ ʩʬʦʨʤʠʨʦʚʘʚʰʠʤʩʷ ʥʘʫʯ-

ʥʳʤ ʤʝʪʦʜʦʤ, ʩʧʦʩʦʙʦʤ ʘʥʘʣʠʟʘ ʠ ʨʝʰʝʥʠʷ ʥʝʬʦʨ-

ʤʘʣʠʟʫʝʤʳʭ ʟʘʜʘʯ. ɺ ʧʨʦʮʝʩʩʝ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ 

ʵʢʩʧʝʨʪʳ ʚʳʧʦʣʥʷʶʪ ʨʷʜ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠ-

ʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʮʝʥʢʠ ʠ ʠʪʦʛʦ-

ʚʦʛʦ ʨʝʰʝʥʠʷ. ʄʝʪʦʜ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʧʨʠʤʝʥʷ-

ʝʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʧʣʘ-

ʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʳ ʜʝʡʩʪʚʠʡ, 

ʚʳʙʦʨʘ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʪʘʢʪʠʢʠ, ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʠʥʷʪʳʭ ʤʝʨ ʠ ʜʨ. 

ʉʫʱʥʦʩʪʴ ʤʝʪʦʜʦʚ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʟʘʢʣʶ-

ʯʘʝʪʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʪʘʤʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ ʧʨʦʙʣʝʤʳ, ʩ ʚʳʜʝʣʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 

ʦʮʝʥʢʠ ʩʚʦʠʭ ʩʫʞʜʝʥʠʡ ʠ ʧʨʝʜʧʦʣʦʞʝʥʠʡ. ʇʨʦʠʩ-

ʭʦʜʠʪ ʩʚʦʝʦʙʨʘʟʥʘʷ ʛʝʥʝʨʘʮʠʷ ʠʜʝʡ ʠ ʟʘʜʘʯ, ʩʦʙʳ-

ʪʠʡ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʧʫʪʝʡ ʨʝʰʝʥʠʡ.  

ʉʫʱʝʩʪʚʫʶʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʠ ʢʦʣʣʝʢʪʠʚʥʳʝ 

ʵʢʩʧʝʨʪʥʳʝ ʦʮʝʥʢʠ [1]. ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʤʝʪʦʜʳ 

ʦʩʥʦʚʘʥʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʥʝʥʠʡ ʵʢʩʧʝʨʪʦʚ, ʥʝ-

ʟʘʚʠʩʠʤʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʂʦʣʣʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ 

ʧʨʝʜʧʦʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʩʧʝ-

ʮʠʘʣʠʩʪʦʚ, ʧʦʵʪʦʤʫ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚ-

ʥʳʤʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʙʲʝʢʪʠʚʥʦʩʪʠ 

ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ. 

ʉʦʩʪʘʚ ʠ ʧʨʦʮʝʩʩ ʧʦʜʙʦʨʘ ɻ ʢʩʧʝʨʪʦʚ ʟʘʚʠʩʠʪ ʦʪ 

ʤʘʩʰʪʘʙʘ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ. ʇʦʜʙʦʨ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʵʢʩʧʝʨʪʦʚ ʧʨʦʠʟʚʦ-

ʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦ-

ʙʣʝʤʳ, ʟʘʪʨʘʯʠʚʘʝʤʳʭ ʨʝʩʫʨʩʦʚ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʵʢʩʧʝʨʪʦʚ. 

ɺʳʧʦʣʥʷʷ ʨʘʙʦʪʫ ʧʦ ʧʦʜʙʦʨʫ ʵʢʩʧʝʨʪʥʦʡ 

ʛʨʫʧʧʳ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘ-

ʜʘʯʠ: 

- ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʫʪʦʯʥʝʥʠʝ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʧʝʨʝʯʥʷ ʦʙʣʘʩʪʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʟʘʪʨʘʛʠʚʘʝʤʳʭ ʧʨʠ ʨʝʰʝʥʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ; 
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- ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʩʦ-

ʩʪʘʚʘ ʵʢʩʧʝʨʪʦʚ ʧʦ ʢʘʞʜʦʡ ʠʟ ʟʘʪʨʘʛʠʚʘʝʤʦʡ ʦʙʣʘ-

ʩʪʠ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʩʦʩʪʘʚʘ ʵʢʩʧʝʨʪʦʚ, ʘʥʘʣʠʟ ʠʭ ʢʚʘʣʠʬʠʢʘʮʠʠ; 

- ʧʦʣʫʯʝʥʠʝ ʦʪ ʚʳʙʨʘʥʥʳʭ ɻ ʢʩʧʝʨʪʦʚ ʩʦʛʣʘʩʠʷ 

ʥʘ ʫʯʘʩʪʠʝ ʚ ʨʘʙʦʪʝ; 

- ʩʦʩʪʘʚʣʝʥʠʝ ʠʪʦʛʦʚʦʛʦ ʩʧʠʩʢʘ ʵʢʩʧʝʨʪʥʦʛʦ 

ʩʦʩʪʘʚʘ. 

ʇʨʠ ʧʦʜʙʦʨʝ ʵʢʩʧʝʨʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜ-

ʩʪʚʦʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʤʠ ʢʨʠʪʝʨʠʷʤʠ: 

- ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ (ʩʪʝʧʝʥʴ ʢʚʘʣʠʬʠʢʘʮʠʠ, 

ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ, ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʚʝʜʝʥʥʳʭ ʦʮʝ-

ʥʦʢ); 

- ʦʪʥʦʰʝʥʠʝ ʢ ʵʢʩʧʝʨʪʠʟʝ (ʦʪʩʫʪʩʪʚʠʝ ʧʨʝʜ-

ʚʟʷʪʦʩʪʠ, ʧʦʥʠʤʘʥʠʝ ʟʘʜʘʯʠ); 

- ʢʦʥʩʪʨʫʢʪʠʚʥʦʩʪʴ ʤʳʰʣʝʥʠʷ (ʩʧʦʩʦʙʥʦʩʪʴ 

ʬʦʨʤʠʨʦʚʘʪʴ ʨʝʰʝʥʠʷ, ʨʝʰʘʪʴ ʟʘʜʘʯʠ); 

- ʵʪʠʢʘ ʧʦʚʝʜʝʥʠʷ (ʢʦʥʬʦʨʤʠʟʤ, ʢʦʣʣʝʢʪʠ-

ʚʠʟʤ, ʢʨʠʪʠʯʥʦʩʪʴ). 

ʇʦʩʣʝ ʧʦʜʙʦʨʘ ɻ ʢʩʧʝʨʪʦʚ ʧʨʦʚʦʜʠʪʩʷ ʠʭ ʦʧʨʦʩ, 

ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʚʦʝʛʦ ʨʦʜʘ ʦʮʝʥʢʫ ʚ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʬʦʨʤʝ ʠʭ ʩʫʞʜʝʥʠʡ ʠ ʚʳʚʦʜʦʚ ʚ 

ʦʪʥʦʰʝʥʠʠ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ. ʆʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ 

ʦʧʨʦʩʘ ʵʢʩʧʝʨʪʦʚ ʷʚʣʷʶʪʩʷ: ʘʥʢʝʪʠʨʦʚʘʥʠʝ (ʦʪʚʝʪʳ 

ʥʘ ʚʦʧʨʦʩʳ ʚ ʧʠʩʴʤʝʥʥʦʡ ʬʦʨʤʝ, ʣʠʙʦ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ), ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʝ 

(ʫʩʪʥʳʡ ʦʧʨʦʩ, ʧʨʦʚʦʜʠʤʳʡ ʚ ʬʦʨʤʝ ʙʝʩʝʜʳ ʩ ʟʘʨʘ-

ʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʚʦʧʨʦʩʘʤʠ ʠ ʪʝʤʘʤʠ), ʤʝʪʦʜ 

ɼʝʣʴʬʳ (ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʧʨʦʮʝʜʫʨʘ ʘʥʢʝʪʠʨʦʚʘ-

ʥʠʷ ʩ ʚʳʜʝʣʝʥʠʝʤ ʩʨʝʜʥʝʛʦ ʠ ʢʨʘʡʥʠʭ ʟʥʘʯʝʥʠʡ 

ʦʮʝʥʦʢ), ʤʝʪʦʜ çʤʦʟʛʦʚʦʛʦ ʰʪʫʨʤʘè (ʛʨʫʧʧʦʚʦʝ ʦʙ-

ʩʫʞʜʝʥʠʝ ʩ ʮʝʣʴʶ ʛʝʥʝʨʘʮʠʠ ʠʜʝʡ ʠ ʚʘʨʠʘʥʪʦʚ ʨʝ-

ʰʝʥʠʡ) [2]. ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʪʘʢʦʛʦ ʦʧʨʦʩʘ 

ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʵʢʩʧʝʨʪʦʚ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣ-

ʥʦʡ ʠ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦ ʨʝʰʘʝʤʦʡ ʟʘ-

ʜʘʯʝ. 

ʅʘ ʟʘʚʝʨʰʘʶʱʝʤ ʵʪʘʧʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʙʨʘ-

ʙʦʪʢʘ ʠ ʦʙʦʙʱʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʡ ʵʢʩʧʝʨʪʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʦʩʘ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ 

ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʵʢʩʧʝʨ-

ʪʦʚ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʦʙʱʝʥʥʦʡ ʠʪʦʛʦʚʦʡ 

ʦʮʝʥʢʠ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʵʢʩʧʝʨʪʥʳʭ 

ʤʥʝʥʠʡ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʠʪʦʛʦʤ ʠ 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴʶ. 

ʆʮʝʥʢʘ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʤʥʝʥʠʡ ʵʢʩʧʝʨʪʦʚ ʦʩ-

ʥʦʚʳʚʘʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʥʷʪʠʷ ʢʦʤʧʘʢʪʥʦ-

ʩʪʠ. ʆʮʝʥʢʘ ʢʘʞʜʦʛʦ ʵʢʩʧʝʨʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ 

ʪʦʯʢʘ ʚ ʥʝʢʦʪʦʨʦʤ ʦʧʨʝʜʝʣʝʥʥʦʤ ʨʘʩʩʪʦʷʥʠʝʤ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ. ɽʩʣʠ ʦʮʝʥʢʠ ʵʢʩʧʝʨʪʦʚ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʥʘ ʥʝʙʦʣʴʰʦʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʨʘʩʩʪʦʷʥʠʠ, ʪʦ ʪʘʢʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʯʠʪʘʝʪʩʷ ʧʨʠʟʥʘʢʦʤ ʭʦʨʦʰʝʡ ʩʦ-

ʛʣʘʩʦʚʘʥʥʦʩʪʠ ʩʫʞʜʝʥʠʡ ʵʢʩʧʝʨʪʦʚ. ɽʩʣʠ ʞʝ ʪʦʯʢʠ 

ʨʘʟʙʨʦʩʘʥʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘ ʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ ï ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʩʯʠʪʘʝʪʩʷ ʥʠʟʢʦʡ.  

ʄʝʪʦʜʳ ɻ ʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʠʤʝʶʪ ʩʚʦʠ ʩʧʝʮʠ-

ʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ, ʜʦʩʪʦ-

ʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ɺ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ ʤʝʪʦʜ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʤʦʞʝʪ ʧʨʠʤʝ-

ʥʷʪʴʩʷ ʧʨʠ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤ ʟʘʱʠʪʳ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠ ʠʭ ʧʦʩʪʨʦʝʥʠʠ ʠʣʠ ɻ ʪʘʧʝ ʦʧʳʪʥʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ; ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘ-

ʣʠʟʘʮʠʠ (ʘʢʪʫʘʣʴʥʦʩʪʠ) ʪʝʭ ʠʣʠ ʠʥʳʭ ʫʛʨʦʟ; ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʥʮʠʜʝʥʪʦʚ ʠʣʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ. 
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STANDARD SORTING ALGORITHMS  OF DIFFERENT  PROGRAMMING  LANGUAGES 

 

ɸʥʥʦʪʘʮʠʷ 

ɿʘʜʘʯʘ ʩʦʨʪʠʨʦʚʢʠ ̫ ʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʉʪʘʪʴʷ ʩʦʜʝʨʞʠʪ 

ʦʙʟʦʨ ʠ ʘʥʘʣʠʟ ʧʦ ʚʨʝʤʝʥʠ ʩʪʘʥʜʘʨʪʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʩʦʨʪʠʨʦʚʢʠ ʚ ʨʘʟʥʳʭ ̫ ʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: Go, 

Python, JavaScript, C++, Java.  

Abstract 

The sorting is one of the most popular algorithmic problems. The article includes overview on the sorting 

algorithms and time analysis of these algorithms in different programming languages: Go, Python, JavaScript, 

C++, Java. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʛʦʨʠʪʤ, ʩʦʨʪʠʨʦʚʢʘ, ʙʝʥʯʤʘʨʢ, ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

Key words: algorithm, sorting, benchmark, programming languages. 

 

ɿʘʜʘʯʫ ʩʦʨʪʠʨʦʚʢʠ (sorting problem) ʤʦʞʥʦ 

ʦʧʠʩʘʪʴ ʩʣʝʜʫʶʱʝʤ ʦʙʨʘʟʦʤ: ʥʘ ʚʭʦʜ ʜʘʝʪʩʷ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʩʪʴ n ʯʠʩʝʣ (ὥȟὥȢȢȢȟὥ). ʅʘ ʚʳʭʦʜʝ ï 

ʧʝʨʝʩʪʘʥʦʚʢʘ (ὥȟὥȢȢȢȟὥ) ʠʩʭʦʜʥʦʡ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʠ, ʜʣʷ ʢʦʪʦʨʦʡ ὥ ὥ ȢȢȢ ὥȢ ʇʨʦʪʦ-

ʪʠʧʳ ʤʝʪʦʜʦʚ ʩʦʨʪʠʨʦʚʢʠ ʧʦʷʚʠʣʠʩʴ ʝʱʝ ʚ XIX  

ʚʝʢʝ. ʕʪʦ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʪʨʝʙʥʦʩʪʴʶ ʨʝʰʝʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʫʩʢʦʨʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 

ʂ 1890 ʛʦʜʫ ʙʳʣ ʩʦʟʜʘʥ ʧʝʨʚʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʪʘ-

ʙʫʣʷʪʦʨ ï ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʘʷ ʤʘʰʠʥʘ, ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʥʘʷ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘ-

ʮʠʠ, ʟʘʧʠʩʘʥʥʦʡ ʥʘ ʧʝʨʬʦʢʘʨʪʘʭ. ʇʦʩʣʝ ʵʪʦʛʦ 

ʚʧʣʦʪʴ ʜʦ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʕɺʄ ʫʯʝʥʳʝ ʟʘʥʠʤʘ-

ʣʠʩʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʩʦʨʪʠʨʦʚʘʣʴʥʳʭ ʤʘʰʠʥ.  

ʇʦ ʩʪʘʪʠʩʪʠʢʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʦʤʧʴʶʪʝʨʦʚ 

60ïʭ ʛʦʜʦʚ XX ʚʝʢʘ ʚ ʩʨʝʜʥʝʤ ʙʦʣʝʝ ʯʝʪʚʝʨʪʠ ʤʘ-

ʰʠʥʥʦʛʦ ʚʨʝʤʝʥʠ ʪʨʘʪʠʣʦʩʴ ʥʘ ʩʦʨʪʠʨʦʚʢʫ. ʆʩʥʦʚ-

ʥʳʝ ʘʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʦʢ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʚ 60ï

ʭ ʛʦʜʘʭ, ʪʝʤ ʥʝ ʤʝʥʝʝ ʚ ʥʘʰʝ ʚʨʝʤʷ ʧʦʠʩʢ ʨʝʰʝʥʠʡ 

ʟʘʜʘʯʠ ʩʦʨʪʠʨʦʚʢʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʠ ʩʘʤʘ ʟʘʜʘʯʘ ʥʝ 

ʪʝʨʷʝʪ ʘʢʪʫʘʣʴʥʦʩʪʠ, ʧʦʪʦʤʫ ʯʪʦ ʟʘʜʘʯʘ ʩʦʨʪʠʨʦʚʢʠ 

ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʰʘʛʦʤ ʚʦ ʤʥʦʛʠʭ 

ʘʣʛʦʨʠʪʤʘʭ. 

ɼʣʷ ʧʨʦʛʨʘʤʤʠʩʪʘ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʠʢʣʘʜʥʳʭ 

ʟʘʜʘʯ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʝʪʩʷ ʩʦʨʪʠʨʦʚʢʘ, ʯʘʩʪʦ 

ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʦ ʚʳʙʦʨʝ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʊʘʢ ʢʘʢ ʤʥʦ-

ʛʠʝ ʘʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʥʝ ʷʚʣʷʶʪʩʷ ʪʨʠʚʠʘʣʴ-

ʥʳʤʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ, ʯʘʩʪʦ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʠʩ-

ʧʦʣʴʟʫʶʪ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʝ ʙʠʙʣʠʦʪʝʯʥʳʝ ʘʣʛʦ-

ʨʠʪʤʳ ʚ ʨʘʟʣʠʯʥʳʭ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʎʝʣʴ ʵʪʦʡ ʩʪʘʪʴʠ ï ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʥʩʪʨʫʤʝʥʪʳ 

ʩʦʨʪʠʨʦʚʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʨʘʟʣʠʯʥʳʭ ʷʟʳʢʘʭ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɺ ʪʘʙʣʠʮʝ 1 ʜʣʷ ʢʘʞʜʦʛʦ ʷʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʘʣʛʦʨʠʪʤʳ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʙʠʙʣʠʦʪʝʯʥʳʭ ʬʫʥʢ-

ʮʠʷʭ. [1][2]  

ʊʘʙʣʠʮʘ 1 

ʉʪʘʥʜʘʨʪʥʳʝ ʩʦʨʪʠʨʦʚʢʠ ʚ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉʪʘʥʜʘʨʪʥʘʷ ʩʦʨʪʠʨʦʚʢʘ 

Go Quicksort 

Python Timsort 

JavaScript Mergesort 

C++ Introsort 

Java Mergesort 

 

1) Quicksort (ʷʟʳʢ Go)  ʙʳʩʪʨʘʷ ʩʦʨʪʠʨʦʚʢʘ.  

ʊʘʙʣʠʮʘ 2 

ʉʣʦʞʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ QuickSort. 

ʍʫʜʰʝʝ ʚʨʝʤʷ ʃʫʯʰʝʝ ʚʨʝʤʷ ʉʨʝʜʥʝʝ ʚʨʝʤʷ ɿʘʪʨʘʪʳ ʧʘʤʷʪʠ 

O(ὲ) O(ὲ ὰέὫὲ) O(ὲ ὰέὫὲ) O(1) 
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ʉʦʨʪʠʨʦʚʢʘ ʫʯʘʩʪʢʘ ʤʘʩʩʠʚʘ A[p..r] ʧʨʦʠʩʭʦ-

ʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ǒ ʇʦ ʥʝʢʦʪʦʨʦʤʫ ʘʣʛʦʨʠʪʤʫ ʚʳʙʠʨʘʝʪʩʷ 

ʯʠʩʣʦ q ï ʯʠʩʣʦ ʚ ʠʥʪʝʨʚʘʣʝ ὴ ή ὶȢ 
ǒ ʕʣʝʤʝʥʪʳ ʧʝʨʝʩʪʘʚʣʷʶʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʣʶ-

ʙʦʡ ʠʟ ʵʣʝʤʝʥʪʦʚ ɸ[p],..., ɸ[q] ʥʝ ʙʳʣ ʙʦʣʴʰʝ ʣʶ-

ʙʦʛʦ ʠʟ ʵʣʝʤʝʥʪʦʚ ɸ[q+1],...,ɸ[r]. 

ǒ ʇʨʦʮʝʜʫʨʘ ʨʝʢʫʨʩʠʚʥʦ ʚʳʟʳʚʘʝʪʩʷ ʜʣʷ 

ʤʘʩʩʠʚʦʚ ɸ[p..q] ʠ ɸ[q+1..r]. 

2) Introsort  (ʷʟʳʢ C++, GNU Compiler 

Collection) ï ʠʥʪʨʦʩʧʝʢʪʠʚʥʘʷ ʩʦʨʪʠʨʦʚʢʘ. 

ʊʘʙʣʠʮʘ 3. 

ʉʣʦʞʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ IntroSort   

ʍʫʜʰʝʝ ʚʨʝʤʷ ʃʫʯʰʝʝ ʚʨʝʤʷ ʉʨʝʜʥʝʝ ʚʨʝʤʷ ɿʘʪʨʘʪʳ ʧʘʤʷʪʠ 

O(ὲ ὰέὫὲ) O(ὲ ὰέὫὲ) O(ὲ ὰέὫὲ) O(1) 

ʀʥʪʨʦʩʧʝʢʪʠʚʥʘʷ ʩʦʨʪʠʨʦʚʢʘ ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʟ-

ʨʷʜʫ ʛʠʙʨʠʜʥʳʭ. ɺ ʵʪʦʡ ʩʦʨʪʠʨʦʚʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʙʳʩʪʨʘʷ ʩʦʨʪʠʨʦʚʢʘ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʛʣʫʙʠʥʳ, 

ʨʘʚʥʦʡ 2ĬὰέὫὲ, ʛʜʝ n ï ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ. ʇʦ-

ʩʣʝ ʵʪʦʛʦ ʢ ʨʝʟʫʣʴʪʘʪʫ ʙʳʩʪʨʦʡ ʩʦʨʪʠʨʦʚʢʠ ʧʨʠʤʝ-

ʥʷʝʪʩʷ ʧʠʨʘʤʠʜʘʣʴʥʘʷ. ʄʦʪʠʚʘʮʠʷ ʩʦʟʜʘʥʠʷ ʵʪʦʡ 

ʩʦʨʪʠʨʦʚʢʠ ï ʙʳʩʪʨʘʷ ʩʦʨʪʠʨʦʚʢʘ ʧʨʠ ʥʝʫʜʘʯʥʦʤ 

ʚʳʙʦʨʝ ʵʣʝʤʝʥʪʘ q ʚʳʟʳʚʘʝʪ ʩʘʤʘ ʩʝʙʷ ʤʘʢʩʠʤʘʣʴ-

ʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ, ʘ ʨʝʢʫʨʩʠʷ ï ʧʨʦʮʝʩʩ, ʟʘʪʨʘʪ-

ʥʳʡ ʜʣʷ ʧʘʤʷʪʠ. ɺ ʠʥʪʨʦʩʧʝʢʪʠʚʥʦʡ ʩʦʨʪʠʨʦʚʢʝ ʨʝ-

ʰʘʝʪʩʷ ʵʪʘ ʧʨʦʙʣʝʤʘ ï ʚ ʘʣʛʦʨʠʪʤʝ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʨʝʢʫʨʩʠʠ, ʜʦʧʫʩʪʠʤʘʷ ʜʣʷ 

ʙʳʩʪʨʦʡ ʩʦʨʪʠʨʦʚʢʠ.  

3) Timsort  (ʷʟʳʢ Python)  

ʊʘʙʣʠʮʘ 4. 

ʉʣʦʞʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ TimSort  

ʍʫʜʰʝʝ ʚʨʝʤʷ ʃʫʯʰʝʝ ʚʨʝʤʷ ʉʨʝʜʥʝʝ ʚʨʝʤʷ ɿʘʪʨʘʪʳ ʧʘʤʷʪʠ 

O(n) O(ὲ ὰέὫὲ) O(ὲ ὰέὫὲ) O(n) 

Timsort ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʠʙʨʠʜʥʳʡ ʘʣʛʦ-
ʨʠʪʤ ʩʦʨʪʠʨʦʚʢʠ. ʅʘ ʤʘʩʩʠʚʘʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʩʦ-
ʜʝʨʞʘʪ ʫʧʦʨʷʜʦʯʝʥʥʳʡ ʧʦʜʤʘʩʠʚʳ, ʘʣʛʦʨʠʪʤ ʧʦʢʘ-
ʟʳʚʘʝʪ ʩʝʙʷ ʥʘʤʥʦʛʦ ʣʫʯʰʝ ʜʨʫʛʠʭ ʩʦʨʪʠʨʦʚʦʢ. ɸʣ-
ʛʦʨʠʪʤ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
ǒ ɺʭʦʜʥʦʡ ʤʘʩʩʠʚ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʧʦʜʤʘʩ-

ʩʠʚʳ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʜʣʠʥʳ, ʚʳʯʠʩʣʷʝʤʦʡ ʦʧʨʝʜʝ-
ʣʝʥʥʳʤ ʦʙʨʘʟʦʤ. 

ǒ ʂʘʞʜʳʡ ʧʦʜʤʘʩʩʠʚ ʩʦʨʪʠʨʫʝʪʩʷ ʩʦʨʪʠʨʦʚ-
ʢʦʡ ʚʩʪʘʚʢʘʤʠ, ʩʦʨʪʠʨʦʚʢʦʡ ʧʫʟʳʨʴʢʦʤ ʠʣʠ ʣʶʙʦʡ 
ʜʨʫʛʦʡ ʫʩʪʦʡʯʠʚʦʡ ʩʦʨʪʠʨʦʚʢʦʡ. 
ǒ ʆʪʩʦʨʪʠʨʦʚʘʥʥʳʝ ʧʦʜʤʘʩʩʠʚʳ ʦʙʲʝʜʠʥʷ-

ʶʪʩʷ ʚ ʦʜʠʥ ʤʘʩʩʠʚ ʩ ʧʦʤʦʱʴʶ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ 
ʩʦʨʪʠʨʦʚʢʠ ʩʣʠʷʥʠʝʤ. 

4) Mergesort (ʷʟʳʢʠ JavaScript, Java) 

ʊʘʙʣʠʮʘ 5. 
ʉʣʦʞʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ MergeSort  

ʍʫʜʰʝʝ ʚʨʝʤʷ ʃʫʯʰʝʝ ʚʨʝʤʷ ʉʨʝʜʥʝʝ ʚʨʝʤʷ ɿʘʪʨʘʪʳ ʧʘʤʷʪʠ 

O(ὲ ὰέὫὲ) O(ὲ ὰέὫὲ) O(ὲ ὰέὫὲ) O(n) 

ɸʣʛʦʨʠʪʤ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘ-
ʟʦʤ: 
ǒ ɽʩʣʠ ʚ ʤʘʩʩʠʚʝ ʙʦʣʴʰʝ, ʯʝʤ ʦʜʠʥ ʵʣʝʤʝʥʪ, 

ʦʥ ʨʘʟʙʠʚʘʝʪʩʷ ʧʦʧʦʣʘʤ. 
ǒ ɼʣʷ ʢʘʞʜʦʡ ʠʟ ʧʦʣʦʚʠʥ ʨʝʢʫʨʩʠʚʥʦ ʚʳʟʳ-

ʚʘʝʪʩʷ ʩʦʨʪʠʨʦʚʢʘ. 
ǒ ɼʚʘ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʤʘʩʩʠʚʘ ʧʦʣʦʚʠʥʥʦʛʦ 

ʨʘʟʤʝʨʘ ʩʦʝʜʠʥʷʶʪʩʷ ʚ ʦʜʠʥ ʚ ʦʜʠʥ ʩ ʧʦʤʦʱʴʶ ʦʧʝ-
ʨʘʮʠʠ ʩʣʠʷʥʠʷ. 
ǒ ʉʣʠʷʥʠʝ ï ʵʪʦ ʧʨʦʮʝʩʩ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ 

ʜʚʫʭ ʤʝʥʴʰʠʭ ʩʦʨʪʠʨʦʚʘʥʥʳʭ ʩʧʠʩʢʦʚ ʚ ʦʜʠʥ ʥʦ-
ʚʳʡ, ʥʦ ʪʦʞʝ ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʡ. 
ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʩʦʨʪʠʨʦʚʢʠ ʙʳʣʦ 

ʩʛʝʥʝʨʠʨʦʚʘʥʦ ʪʨʠ ʥʘʙʦʨʘ ʜʘʥʥʳʭ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦ-
ʨʳʭ ʩʦʜʝʨʞʘʣ 10 ʤʠʣʣʠʦʥʦʚ ʯʠʩʝʣ: ʤʘʩʩʠʚ ʨʘʥʜʦʤ-
ʥʳʭ ʯʠʩʝʣ, ʤʘʩʩʠʚ ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʭ ʯʠʩʝʣ ʠ ʤʘʩʩʠʚ 
ʦʜʠʥʘʢʦʚʳʭ ʯʠʩʝʣ. ʅʘ ʢʘʞʜʦʤ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦ-
ʚʘʥʠʷ ʙʳʣ ʥʘʧʠʩʘʥ ʙʝʥʯʤʘʨʢ ï ʪʝʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-
ʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʟʘʤʝʨʷʣ ʚʨʝʤʷ, ʧʦʪʨʘʯʝʥʥʦʝ ʥʘ ʩʦʨ-
ʪʠʨʦʚʢʫ ʢʘʞʜʦʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ.  
ʃʠʩʪʠʥʛ 1. ʇʨʠʤʝʨ ʙʝʥʯʤʘʨʢʘ ʥʘ ʷʟʳʢʝ Go. 
func ReadInts(r io.Reader) ([]int, error) {  
 scanner := bufio.NewScanner(r) 
 scanner.Split(bufio.ScanWords) 
 var result []int  

 for  scanner.Scan() {  
  x, err := strconv.Atoi(scanner.Text()) 
  if  err != nil  {  
   return  result, err 
  }  
  result = append(result, x) 
 }  
 return  result, scanner.Err() 
}  
func main() {  
 f, err := os.Open("../random.txt") 
 if  err != nil  {  
  panic(err) 
 }  
 defer f.Close() 
 arr, err := ReadInts(bufio.NewReader(f)) 
 if  err != nil  {  
  panic(err) 
 }  
 start := time.Now() 
 sort.Ints(arr) 
 elapsed := time.Since(start) 
 fmt.Printf("%.4f;", 

float64(elapsed)/float64(time.Second)) 
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ɼʣʷ ʢʘʞʜʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʢʘʞ-
ʜʦʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 10 ʟʘʤʝʨʦʚ ʠ 
ʧʦʜʩʯʠʪʘʥʦ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʨʝʟʫʣʴʪʘʪʦʚ. 
ʏʪʦʙʳ ʥʝ ʦʪʨʘʞʘʪʴ ʚʣʠʷʥʠʝ ʘʧʧʘʨʘʪʥʦʡ ʩʦʩʪʘʚʣʷʶ-

ʱʝʡ ʥʘ ʪʝʩʪ ʘʣʛʦʨʠʪʤʘ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʨʝʡʪʠʥʛ ʘʣʛʦ-
ʨʠʪʤʦʚ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 6. ʈʝʡʪʠʥʛ 
ʘʣʛʦʨʠʪʤʘ ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʜʝʣʝʥʠʝʤ ʧʦʣʫʯʠʚʰʝʛʦʩʷ 
ʚʨʝʤʝʥʠ ʥʘ ʤʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ.  

ʊʘʙʣʠʮʘ 6. 
ʈʝʡʪʠʥʛ ʘʣʛʦʨʠʪʤʦʚ ʧʦ ʩʢʦʨʦʩʪʠ ʩʦʨʪʠʨʦʚʢʠ 

ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦ-
ʚʘʥʠʷ 

ɺʨʝʤʷ ʩʦʨʪʠʨʦʚʢʠ ʤʘʩ-
ʩʠʚʘ ʨʘʥʜʦʤʥʳʭ ʯʠʩʝʣ 

ɺʨʝʤʷ ʩʦʨʪʠʨʦʚʢʠ ʤʘʩʩʠʚʘ ʦʪ-
ʩʦʨʪʠʨʦʚʘʥʥʳʭ ʯʠʩʝʣ 

ɺʨʝʤʷ ʩʦʨʪʠʨʦʚʢʠ ʤʘʩ-
ʩʠʚʘ ʦʜʠʥʘʢʦʚʳʭ ʯʠʩʝʣ 

Go 170.864 69.537 6.163 

Python 382.179 9.022 4.632 

JavaScript 1705.342 610.775 45.077 

C++  61.398 8.822 1 

Java 466.882 2.769 1.335 

ʀʟ ʪʘʙʣʠʮʳ 6 ʩʣʝʜʫʝʪ ʯʪʦ, ʩʘʤʳʝ ʭʦʨʦʰʠʝ ʨʝ-
ʟʫʣʴʪʘʪʳ ʜʘʣʘ ʩʦʨʪʠʨʦʚʢʘ IntroSort, ʨʝʘʣʠʟʦʚʘʥʥʘʷ 
ʚ ʷʟʳʢʝ ʉ++. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʙʳʩʪʨʦʡ ʩʦʨʪʠʨʦʚʢʠ 
ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʦʨʪʠʨʦʚʢʫ Introsort ʠ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʘʥʘʣʦʛʠ ʚ ʚʳʙʨʘʥʥʦʤ 
ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʣʠ ʨʝʘʣʠʟʦʚʘʪʴ ʘʣʛʦ-
ʨʠʪʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ.  
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PATHFINDING  ALGORITHMS  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʧʦʧʫʣʷʨʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʧʦʠʩʢʘ ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ, ʦʩʥʦʚʘʥʥʳʭ 

ʥʘ ʟʘʜʘʯʘʭ ʦʙʭʦʜʘ ʛʨʘʬʘ. ʕʪʠ ʘʣʛʦʨʠʪʤʳ ʷʚʣʷʶʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʣʷ ʤʥʦʛʠʭ ʚʘʞ-

ʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʚ ʦʙʣʘʩʪʷʭ, ʪʘʢʠʭ ʢʘʢ ʨʦʙʦʪʦʪʝʭʥʠʢʘ, ʣʦʛʠʩʪʠʢʘ, GPS ʥʘʚʠʛʘʮʠʷ, ʚʠʜʝʦʠʛʨʳ. ʎʝʣʴ ɻ ʪʦʡ 

ʩʪʘʪʴʠ - ʧʨʝʜʦʩʪʘʚʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʘʥʥʳʭ ʘʣʛʦʨʠʪʤʘʭ, ʫʚʠʜʝʪʴ ʠʭ ʚ ʨʘʙʦʪʝ ʠ ʦʧʠʩʘʪʴ ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ.  

Abstract 

This article provides an overview of popular pathfinding algorithms and techniques based on graph genera-

tion problems. Pathfinding is a fundamental component of many important applications in the fields of GPS, video 

games, robotics, logistics. The purpose of this article is to provide information about these algorithms, see them 

in work and describe the results obtained. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʘʪʯʘʡʰʠʡ ʧʫʪʴ, Pathfinding, ʘʣʛʦʨʠʪʤ ɼʝʡʢʩʪʨʳ, ʘʣʛʦʨʠʪʤ ɸ*. 

Keywords: Pathfinding, A*, Dijkstra, shortest way 
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ɽʱʝ ʜʝʩʷʪʴ ʣʝʪ ʥʘʟʘʜ ʦʙʳʢʥʦʚʝʥʥʘʷ ʧʦʝʟʜʢʘ ʩ 

ʩʝʤʴʝʡ ʚ ʜʨʫʛʦʡ ʛʦʨʦʜ ʙʳʣʘ ʫʪʦʤʠʪʝʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ɺ  rʜʦʣʞʥʳ ʙʳʣʠ ʥʘʨʠʩʦʚʘʪʴ ʥʘ ʙʫʤʘʞʥʦʡ ʢʘʨʪʝ 

ʤʘʨʰʨʫʪ ʧʦʝʟʜʢʠ ʠ ʧʦʩʪʦʷʥʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʚʘʰʝ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʥʘ ʢʘʨʪʝ. ʇʦʩʣʝ ʦʯʝʨʝʜʥʦʛʦ ʥʝʧʨʘ-

ʚʠʣʴʥʦʛʦ ʧʦʚʦʨʦʪʘ ʧʦʝʟʜʢʘ ʤʦʞʝʪ ʟʘʢʦʥʯʠʪʴʩʷ ʜʦʣ-

ʛʠʤ ʩʧʦʨʦʤ ï ʯʴʷ ʞʝ ʵʪʦ ʙʳʣʘ ʦʰʠʙʢʘ? ɺʦʜʠʪʝʣʷ 

ʠʣʠ ʪʦʛʦ, ʢʪʦ ʚʥʠʤʘʪʝʣʴʥʦ ʩʣʝʜʠʣ ʟʘ ʢʘʨʪʦʡ? 

ʂ ʩʯʘʩʪʴʶ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫ ʥʘʩ ʝʩʪʴ 

ʧʣʘʥʠʨʦʚʱʠʢʠ ʤʘʨʰʨʫʪʦʚ (ʥʘʚʠʛʘʪʦʨʳ), ʦʪ ʪʘʢʠʭ 

ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ ʢʘʢ ʗʥʜʝʢʩ, Google ʠ 2ɻʀʉ. 

ʆʥʠ ʦʙʣʝʛʯʘʶʪ ʥʘʰʫ ʧʦʝʟʜʢʫ ʚʦ ʤʥʦʛʦ ʨʘʟ. ʋʢʘʟʘʚ 

ʧʫʥʢʪ ʥʘʟʥʘʯʝʥʠʷ, ʥʘʚʠʛʘʪʦʨ ʦʙʥʘʨʫʞʠʪ ʚʘʰʝ ʤʝ-

ʩʪʦʧʦʣʦʞʝʥʠʝ ʙʣʘʛʦʜʘʨʷ ʩʠʩʪʝʤʝ GPS ʠ ʨʘʩʩʯʠʪʘʝʪ 

ʦʧʪʠʤʘʣʴʥʳʡ ʤʘʨʰʨʫʪ, ʦʧʠʨʘʷʩʴ ʥʘ ʜʘʥʥʳʝ ʜʦʨʦʞ-

ʥʦʡ ʩʝʪʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʩʤʦʞʝʪʝ ʚʳʙʨʘʪʴ ʧʦʜʭʦʜʷ-

ʱʠʡ ʜʣʷ ʚʘʩ ʤʘʨʰʨʫʪ.  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʝʪ ʠʜʪʠ ʨʝʯʴ ʦʙ ʘʣʛʦʨʠʪ-

ʤʘʭ, ʩʪʦʷʱʠʭ ʟʘ ʵʪʠʤʠ ʧʣʘʥʠʨʦʚʱʠʢʘʤʠ ʤʘʨʰʨʫ-

ʪʦʚ, ʪ.ʢ. ʦʥʠ ʷʚʣʷʶʪʩʷ ʬʫʥʜʘʤʝʥʪʦʤ ʥʝ ʪʦʣʴʢʦ ʜʣʷ 

ʥʘʭʦʞʜʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʫʪʠ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ, 

ʥʦ ʠ ʜʣʷ ʩʠʩʪʝʤ ʩ ʘʚʪʦʧʠʣʦʪʠʨʦʚʘʥʠʝʤ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʥʘʭʦʞʜʝʥʠʷ ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ ʧʨʦʭʦʞʜʝʥʠʷ ʠʥʪʝʨ-

ʥʝʪ-ʧʘʢʝʪʦʚ ʧʦ ʩʝʪʠ, ʠ ʤʥʦʞʝʩʪʚʘ ʜʨʫʛʠʭ. 

ɺ 1959 ʛʦʜʫ ʥʠʜʝʨʣʘʥʜʩʢʠʡ ʫʯʸʥʳʡ ʕʜʩʛʝʨ 

ɼʝʡʢʩʪʨʘ ʠʟʦʙʨʝʣ ʘʣʛʦʨʠʪʤ ʧʦʠʩʢʘ ʢʨʘʪʯʘʡʰʠʭ ʧʫ-

ʪʝʡ ʚ ʩʝʪʠ, ʢʦʪʦʨʳʡ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʣʫʯʰʠʭ ʘʣʛʦʨʠʪʤʦʚ. ɸʣʛʦʨʠʪʤ ɼʝʡʢʩʪʨʳ ʧʨʝʧʦʜʘ-

ʝʪʩʷ ʩʪʫʜʝʥʪʘʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʥʘʫʢ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. 

ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʛʨʘʬʘʭ  

ʏʪʦʙʳ ʨʘʟʨʝʰʠʪʴ ʟʘʜʘʯʫ ʧʦʠʩʢʘ ʢʨʘʪʯʘʡʰʝʛʦ 

ʧʫʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʙʝʛʥʫʪʴ ʢ ʛʨʘʬʘʤ. ɻʨʘʬ ï ʵʪʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʠʟ ʩʝʙʷ 

ʤʥʦʞʝʩʪʚʦ ʚʝʨʰʠʥ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʛʨʘʬʦʚ: 

ʉʚʷʟʠ ʤʝʞʜʫ ʚʝʨʰʠʥʘʤʠ ʛʨʘʬʘ ʥʘʟʳʚʘʶʪʩʷ ʨʝ-

ʙʨʘʤʠ ʛʨʘʬʘ. ʈʝʙʨʘ, ʫ ʢʦʪʦʨʳʭ ʝʩʪʴ ʥʘʧʨʘʚʣʝʥʠʝ 

ʥʘʟʳʚʘʶʪʩʷ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ [1, ʩ 6]. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʛʨʘʬʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ: 

- ʆʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʛʨʘʬ (ʦʨʛʨʘʬ) ï ʤʦʞʝʪ 

ʩʦʜʝʨʞʘʪʴ ʪʦʣʴʢʦ ʨʝʙʨʘ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ; 

- ʥʝʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʛʨʘʬ ï ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʪʦʣʴʢʦ ʥʝʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʨʝʙʨʘ; 

- ʩʤʝʰʘʥʥʳʡ ʛʨʘʬ ï ʩʦʜʝʨʞʠʪ ʨʝʙʨʘ ʢʘʢ ʩ 

ʥʘʧʨʘʚʣʝʥʠʝʤ, ʪʘʢ ʠ ʙʝʟ ʥʝʛʦ. 

 

 
ʈʠʩʫʥʦʢ 1. ʅʝʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥ-

ʥʳʡ ʛʨʘʬ (ʦʨʛʨʘʬ) 

ɺ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯʘʭ, ʨʝʙʨʘʤ ʩʪʘʚʷʪ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʝ ʯʠʩʣʘ. ɺʟʚʝʰʝʥʥʦʝ ʨʝʙʨʦ - ʵʪʦ ʧʨʦʩʪʦ ʨʝʙʨʦ 

ʩʦ ʩʚʷʟʘʥʥʳʤ ʯʠʩʣʦʤ ʠʣʠ ʟʥʘʯʝʥʠʝʤ, ʠʟʚʝʩʪʥʳʤ 

ʢʘʢ ʚʝʩ (ʦʙʳʯʥʦ, ʚ ʢʘʯʝʩʪʚʝ ʚʝʩʦʚ ʠʩʧʦʣʴʟʫʶʪ ʥʝʦʪ-

ʨʠʮʘʪʝʣʴʥʳʝ ʮʝʣʳʝ ʯʠʩʣʘ). ʈʝʘʣʴʥʳʤʠ ʧʨʠʤʝʨʘʤʠ 

ʚʝʩʦʚ ʨʝʙʝʨ ʥʘ ʛʨʘʬʘʭ ʤʦʛʫʪ ʙʳʪʴ ʜʣʠʥʘ ʤʘʨʰʨʫʪʘ, 

ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʘʙʝʣʷ ʠʣʠ ʵʥʝʨʛʠʷ, ʥʝʦʙ-

ʭʦʜʠʤʘʷ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʧʫʪʠ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʠʚʝʜʝʥʦ ʢʨʘʪʢʦʝ ʚʠʟʫʘʣʴʥʦʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʢʘʢ ʜʦʣʞʝʥ ʚʳʛʣʷʜʝʪʴ ʛʨʘʬ, ʝʩʣʠ 

ʦʥ ʩʦʜʝʨʞʠʪ ʚʟʚʝʰʝʥʥʳʝ ʨʝʙʨʘ.  

 

 
ʈʠʩʫʥʦʢ 2. ɺʟʚʝʰʝʥʥʳʡ ʛʨʘʬ 

 

ʉʫʱʝʩʪʚʫʶʪ ʤʫʣʴʪʠʛʨʘʬʳ, ʛʨʘʬʳ, ʫ ʢʦʪʦʨʳʭ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʨʘʪʥʳʝ ʨʸʙʨʘ (ʠʭ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ 

çʧʘʨʘʣʣʝʣʴʥʳʤʠè), ʪʦ ʝʩʪʴ ʨʸʙʨʘ, ʠʤʝʶʱʠʝ ʪʝ ʞʝ 

ʩʘʤʳʝ ʢʦʥʝʯʥʳʝ ʚʝʨʰʠʥʳ [1, c. 7]. ʊʘʢʞʝ ʛʨʘʬʳ ʤʦ-

ʛʫʪ ʩʦʜʝʨʞʘʪʴ ʧʝʪʣʠ (ʨʠʩʫʥʦʢ 3).  

 

 
ʈʠʩʫʥʦʢ 3.ʄʫʣʴʪʠʛʨʘʬ 

 

ɸʣʛʦʨʠʪʤ ɼʝʡʢʩʪʨʳ  

ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʥʘʭʦʜʠʪ ʤʠʥʠʤʘʣʴʥʦʝ ʨʘʩ-

ʩʪʦʷʥʠʝ ʤʝʞʜʫ ʦʜʥʦʡ ʠʟ ʥʫʞʥʳʭ ʥʘʤ ʚʝʨʰʠʥ ʛʨʘʬʘ 

ʜʦ ʦʩʪʘʚʰʠʭʩʷ ʚʝʨʰʠʥ, ʧʨʠʯʝʤ ʛʨʘʬ ʥʝ ʜʦʣʞʝʥ ʩʦ-

ʜʝʨʞʘʪʴ ʨʝʙʝʨ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʚʝʩʘʤʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʚʦʟʴʤʝʤ ʥʝʦʨʠʝʥʪʠʨʦʚʘʥ-

ʥʳʡ ʛʨʘʬ ʠ ʥʘʡʜʝʤ ʤʠʥʠʤʘʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʦʪ 

ʧʝʨʚʦʡ ʚʝʨʰʠʥʳ ʜʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ. 

 

 
ʈʠʩʫʥʦʢ 4. ʅʝʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʛʨʘʬ 
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ɺ ʩʘʤʦʤ ʥʘʯʘʣʝ ʤʝʪʢʘ ʠʩʢʦʤʦʡ ʚʝʨʰʠʥʳ ʧʦʤʝ-

ʯʘʝʪʩʷ ʥʫʣʝʤ, ʜʨʫʛʠʝ ï ʙʝʩʢʦʥʝʯʥʦʩʪʴʶ, ʨʠʩʫʥʦʢ 5. 

 

 
ʈʠʩʫʥʦʢ 5. ʀʥʠʮʠʘʣʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʘ 

 

ʅʘʠʤʝʥʴʰʘʷ ʤʝʪʢʘ ʫ ʚʝʨʰʠʥʳ 1, ʝ yʙʣʠʞʘʡ-

ʰʠʝ ʩʦʩʝʜʠ ï 6, 3, 2. ɺʝʨʰʠʥʘ 2 ʠʜʝʪ ʧʝʨʚʦʡ ʧʦ ʦʯʝ-

ʨʝʜʠ, ʪ.ʢ. ʚʝʩ ʨʝʙʨʘ ʤʠʥʠʤʘʣʝʥ. ʂʨʘʪʯʘʡʰʝʝ ʨʘʩʩʪʦ-

ʷʥʠʝ ʜʦ ʚʝʨʰʠʥʳ 2 ʯʝʨʝʟ ʚʝʨʰʠʥʫ 1 ʨʘʚʥʦ ʩʫʤʤʝ 

ʟʥʘʯʝʥʠʷ ʝ y ʤʝʪʢʠ ʠ ʚʝʩʘ ʨʝʙʨʘ, ʪ.ʝ. 

0 + 6 = 6. ʈʝʟʫʣʴʪʘʪ ʤʝʥʴʰʝ ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʟʥʘʯʠʪ 

ʥʘʟʥʘʯʘʝʤ ʥʦʚʫʶ ʤʝʪʢʫ 2-ʡ ʚʝʨʰʠʥʝ. 

ʕʪʠ ʦʧʝʨʘʮʠʠ ʧʨʦʜʝʣʳʚʘʝʤ ʠ ʩ ʜʚʫʤʷ ʜʨʫʛʠʤʠ 

ʩʦʩʝʜʷʤʠ. 

ɺʩʝ ʩʦʩʝʜʠ ʧʝʨʚʦʡ ʚʝʨʰʠʥʳ ʧʨʦʩʤʦʪʨʝʥʳ. ʊʝ-

ʢʫʱʝʝ ʢʨʘʪʯʘʡʰʝʝ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʚʝʨʰʠʥʳ ̫ ʚʣʷʝʪʩʷ 

ʢʦʥʝʯʥʳʤ ʠ ʠʟʤʝʥʝʥʠʷʤ ʥʝ ʧʦʜʣʝʞʠʪ. ɿʘʯʝʨʢʠʚʘʝʤ 

ʧʝʨʚʫʶ ʚʝʨʰʠʥʫ, ʪ.ʢ. ʝʝ ʫʞʝ ʧʦʩʝʪʠʣʠ. 

 

 
ʈʠʩʫʥʦʢ 6. ʈʝʟʫʣʴʪʘʪ ʧʝʨʚʦʛʦ ʰʘʛʘ 

 

ɺʪʦʨʳʤ ʜʝʡʩʪʚʠʝʤ ʩʥʦʚʘ ʥʘʭʦʜʠʤ ʙʣʠʞʘʡʰʫʶ 

ʠʟ ʥʝ ʧʦʩʝʱʸʥʥʳʭ ʝʱʝ ʚʝʨʰʠʥ. 

ʉʦʩʝʜʷʤʠ ʚʝʨʰʠʥʳ 2 ʷʚʣʷʶʪʩʷ 1, 3 ʠ 4, ʧʝʨʚʘʷ 

ʥʘ ʦʯʝʨʝʜʠ ʚʝʨʰʠʥʘ 1, ʦʜʥʘʢʦ ʝ yʫʞʝ ʧʨʦʚʝʨʠʣʠ ʚ 

ʧʨʦʰʣʦʤ ʰʘʛʝ, ʚʪʦʨʘʷ ʧʦ ʦʯʝʨʝʜʠ ï ʚʝʨʰʠʥʘ 3, 

ʜʣʠʥʘ ʧʫʪʠ ʜʦ ʥʝʝ ʯʝʨʝʟ ʚʝʨʰʠʥʫ 2: 6 + 10 = 16, ʥʦ 

ʵʪʦ ʙʦʣʴʰʝ ʪʝʢʫʱʝʡ ʤʝʪʢʠ (8), ʧʦʵʪʦʤʫ ʤʝʪʢʘ ʚʝʨ-

ʰʠʥʳ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. ʈʘʩʩʤʦʪʨʠʤ ʚʝʨʰʠʥʫ 4, ʨʘʩ-

ʩʪʦʷʥʠʝ ʜʦ ʥʝʝ ʯʝʨʝʟ ʚʝʨʰʠʥʫ 2: 6 + 16 = 22, 22 < Ð, 

ʠʟʤʝʥʷʝʤ ʤʝʪʢʫ 4-ʡ ʚʝʨʰʠʥʳ ʥʘ 22. 

 

 
ʈʠʩʫʥʦʢ 7. ʈʝʟʫʣʴʪʘʪ ʧʦʩʣʝ ʚʪʦʨʦʛʦ ʰʘʛʘ 

 

ʉʣʝʜʫʶʱʘʷ ʥʘ ʦʯʝʨʝʜʠ ï ʚʝʨʰʠʥʘ ˉ3. ʇʦʩʣʝ 

ʧʨʦʚʝʨʢʠ ʝʝ ʩʦʩʝʜʝʡ ʧʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʝʝ: 

 

 
ʈʠʩʫʥʦʢ 8. ʈʝʟʫʣʴʪʘʪ ʪʨʝʪʴʝʛʦ ʰʘʛʘ 

 

ʇʦʚʪʦʨʷʝʤ ʚʩʝ ʜʝʡʩʪʚʠʷ ʘʣʛʦʨʠʪʤʘ ʜʣʷ ʦʩʪʘʚ-

ʰʠʭʩʷ ʚʝʨʰʠʥ. 

ɸʣʛʦʨʠʪʤ ʧʨʝʢʨʘʱʘʝʪ ʨʘʙʦʪʫ, ʢʦʛʜʘ ʚʩʝ ʚʝʨ-

ʰʠʥʳ ʧʦʣʫʯʠʣʠ ʧʦʩʪʦʷʥʥʫʶ ʤʝʪʢʫ.  

 

 
ʈʠʩʫʥʦʢ 9. ʈʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ 

 

ʇʦʠʩʢ ʚ ʰʠʨʠʥʫ  

ʇʦʠʩʢ ʚ h ʠʨʠʥʫ (breadth-first search, BFS) - ɻ ʪʦ 

ʘʣʛʦʨʠʪʤ ʦʙʭʦʜʘ ʠʣʠ ʧʦʠʩʢʘ ʚ ʩʪʨʫʢʪʫʨʘʭ ʜʘʥʥʳʭ 

ʜʝʨʝʚʘ ʠʣʠ ʛʨʘʬʘ. ɸʣʛʦʨʠʪʤ ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʫ ʩ 

ʢʦʨʥʷ ʜʝʨʝʚʘ (ʠʣʠ ʥʝʢʦʪʦʨʦʛʦ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʫʟʣʘ 

ʛʨʘʬʘ, ʠʥʦʛʜʘ ʥʘʟʳʚʘʝʤʦʛʦ çʢʣʶʯʦʤ ʧʦʠʩʢʘè) ʠ ʠʩ-

ʩʣʝʜʫʝʪ ʚʩʝ ʩʦʩʝʜʥʠʝ ʫʟʣʳ ʥʘ ʪʝʢʫʱʝʡ ʛʣʫʙʠʥʝ 

(ʩʣʦʝ). 

ʇʦʠʩʢ ʚ ʰʠʨʠʥʫ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʕ. ʌ. ʄʫʨʦʤ, 

ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʦʚʘʣ ʝʛʦ, ʯʪʦʙʳ ʥʘʡʪʠ ʢʨʘʪʯʘʡʰʠʡ 

ʧʫʪʴ ʠʟ ʣʘʙʠʨʠʥʪʘ. 
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ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʥʘʟʚʘʥʠʷ ʘʣʛʦʨʠʪʤʘ, ʥʘʤ ʥʝʦʙ-

ʭʦʜʠʤʦ ʧʨʦʡʪʠ ʧʦ ʛʨʘʬʫ ʚ ʰʠʨʠʥʫ ʩʣʝʜʫʶʱʠʤ ʦʙ-

ʨʘʟʦʤ: 

- ʉʥʘʯʘʣʘ ʜʚʠʛʘʪʴʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʠ ʧʦʩʝ-

ʪʠʪʴ ʚʩʝ ʫʟʣʳ ʪʝʢʫʱʝʛʦ ʩʣʦʷ; 

- ʧʝʨʝʡʪʠ ʢ ʩʣʝʜʫʶʱʝʤʫ ʩʣʦʶ. 

 

 
ʈʠʩʫʥʦʢ 10. ʇʦʠʩʢ ʚ ʰʠʨʠʥʫ 

 

ɻʨʘʬ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʮʠʢʣʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʧʨʠʚʝʩʪʠ ʢ ʪʦʤʫ ʞʝ ʫʟʣʫ ʩʥʦʚʘ ʧʨʠ ʦʙʭʦʜʝ ʛʨʘʬʘ. 

ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʦʚʪʦʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʵʪʦʛʦ ʫʟʣʘ, 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʩʩʠʚ, ʚ ʢʦʪʦʨʳʡ ʙʫʜʫʪ 

ʜʦʙʘʚʣʝʥʳ ʫʟʣʳ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ. ʇʨʠ ʧʦʩʝʱʝʥʠʠ 

ʫʟʣʦʚ ʚ ʩʣʦʝ ʛʨʘʬʘ ʩʦʭʨʘʥʷʡʪʝ ʠʭ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ ʧʨʦʭʦʜʠʪʴ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʜʦʯʝʨʥʠʤ 

ʫʟʣʘʤ ʚ ʘʥʘʣʦʛʠʯʥʦʤ ʧʦʨʷʜʢʝ. 

ɻʣʷʜʷ ʥʘ ʨʠʩʫʥʦʢ 10 ʥʘʯʥʠʪʝ ʦʙʭʦʜ ʩ 0 ʠ ʧʝʨʝʡ-

ʜʠʪʝ ʢ ʝʛʦ ʜʦʯʝʨʥʠʤ ʫʟʣʘʤ 1, 2 ʠ 3. ʉʦʭʨʘʥʠʪʝ ʫʟʣʳ 

ʚ ʧʦʨʷʜʢʝ ʠʭ ʧʦʩʝʱʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʚʘʤ ʩʥʘʯʘʣʘ 

ʧʦʩʝʪʠʪʴ ʜʦʯʝʨʥʠʝ ʫʟʣʳ 1 (ʪ.ʝ. 4 ʠ 5), ʟʘʪʝʤ 2 (ʪ.ʝ. 6 

ʠ 7), ʘ ʟʘʪʝʤ 3 (ʪ.ʝ. 7) ʠ ʪ.ʜ. 

ʏʪʦʙʳ ʫʧʨʦʩʪʠʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ, ʠʩʧʦʣʴʟʫʡʪʝ 

ʦʯʝʨʝʜʴ ʜʣʷ ʭʨʘʥʝʥʠʷ ʫʟʣʘ ʠ ʧʦʤʝʯʘʡʪʝ ʝʛʦ ʢʘʢ çʧʦ-

ʩʝʱʝʥʥʳʡè ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʫʪ ʦʪʤʝʯʝʥʳ ʚʩʝ 

ʝʛʦ ʩʦʩʝʜʠ (ʚʝʨʰʠʥʳ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʩʚʷʟʘʥʳ ʩ ʥʠʤ). ʆʯʝʨʝʜʴ ʩʣʝʜʫʝʪ ʤʝʪʦʜʫ ʦʯʝʨʝʜʥʦ-

ʩʪʠ çʧʝʨʚʳʤ ʧʨʠʰʝʣ - ʧʝʨʚʳʤ ʦʙʩʣʫʞʝʥè (FIFO). 

ʇʦʠʩʢ ʚ ʛʣʫʙʠʥʫ 

ʇʦʠʩʢ ʚ ʛʣʫʙʠʥʫ (depth-first search, DFS) - ʵʪʦ 

ʘʣʛʦʨʠʪʤ ʧʦʠʩʢʘ ʧʦ ʛʨʘʬʫ ʠʣʠ ʧʦ ʜʨʝʚʦʚʠʜʥʦʡ 

ʩʪʨʫʢʪʫʨʝ ʜʘʥʥʳʭ. ɸʣʛʦʨʠʪʤ ʥʘʯʠʥʘʝʪʩʷ ʩ ʢʦʨʥʝ-

ʚʦʛʦ (ʚʝʨʭʥʝʛʦ) ʫʟʣʘ ʜʝʨʝʚʘ ʠ ʠʜʝʪ ʜʘʣʴʰʝ, ʢʘʢ 

ʤʦʞʥʦ ʛʣʫʙʞʝ ʧʦ ʜʘʥʥʦʡ ʚʝʪʚʠ (ʧʫʪʠ), ʟʘʪʝʤ ʚʦʟ-

ʚʨʘʱʘʝʪʩʷ ʥʘʟʘʜ, ʧʦʢʘ ʥʝ ʥʘʭʦʜʠʪ ʥʝʠʟʚʝʜʘʥʥʳʡ 

ʧʫʪʴ, ʘ ʟʘʪʝʤ ʠʩʩʣʝʜʫʝʪ ʠ ʝʛʦ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʧʨʦʜʦʣ-

ʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʫʪ ʦʙʥʘʨʫʞʝʥʳ ʚʩʝ 

ʚʝʨʰʠʥʳ, ʢʦʪʦʨʳʝ ʜʦʩʪʠʞʠʤʳ ʠʟ ʢʦʨʥʝʚʦʛʦ ʫʟʣʘ. 

 

 
ʈʠʩʫʥʦʢ 11. ʇʦʨʷʜʦʢ ʧʦʩʝʱʝʥʠʷ ʫʟʣʦʚ ʩ DFS 

 

ʇʦʠʩʢ ʧʦ ʛʣʫʙʠʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʪʦʧʦʣʦʛʠʯʝ-

ʩʢʦʡ ʩʦʨʪʠʨʦʚʢʝ, ʟʘʜʘʯʘʭ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʩʦʩʪʘʚʣʝ-

ʥʠʝ ʢʘʨʪ ʤʘʨʰʨʫʪʦʚ, ʦʙʥʘʨʫʞʝʥʠʠ ʮʠʢʣʦʚ ʚ ʛʨʘʬʘʭ 

ʠ ʨʝʰʝʥʠʠ ʛʦʣʦʚʦʣʦʤʦʢ ʪʦʣʴʢʦ ʩ ʦʜʥʠʤ ʨʝʰʝʥʠʝʤ, 

ʪʘʢʠʭ ʢʘʢ ʣʘʙʠʨʠʥʪ ʠʣʠ ʛʦʣʦʚʦʣʦʤʢʘ ʩʫʜʦʢʫ. 

 

ɸʣʛʦʨʠʪʤ A*  

ʗʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʣʫʯʰʠʭ ʠ ʧʦʧʫʣʷʨʥʳʭ ʤʝ-

ʪʦʜʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʧʦʠʩʢʘ ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ 

ʠ ʦʙʭʦʜʘ ʛʨʘʬʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ ʦʙ-

ʭʦʜʘ, ʦʥ ʠʤʝʝʪ çʤʦʟʛʠè.  

A*  ʧʨʠʩʚʘʠʚʘʝʪ ʚʝʩ ʢʘʞʜʦʤʫ ʦʪʢʨʳʪʦʤʫ ʫʟʣʫ, 

ʨʘʚʥʳʡ ʚʝʩʫ ʨʝʙʨʘ ʵʪʦʛʦ ʫʟʣʘ ʧʣʶʩ ʧʨʠʙʣʠʟʠʪʝʣʴ-

ʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʵʪʠʤ ʫʟʣʦʤ ʠ ʬʠʥʠʰʝʤ (ʨʠ-

ʩʫʥʦʢ 12).  

 
ʈʠʩʫʥʦʢ 12. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʝʢʫʱʝʤ ʫʟʣʦʤ ʠ 

ʬʠʥʠʰʝʤ 

 

ʕʪʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʵʚʨʠʩʪʠʢʦʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ ʙʦʣʝʝ ʜʣʠʥ-

ʥʳʝ ʧʫʪʠ, ʢʘʢ ʪʦʣʴʢʦ ʠʩʭʦʜʥʳʡ ʧʫʪʴ ʙʫʜʝʪ ʥʘʡʜʝʥ. 

ɽʩʣʠ ʤʝʞʜʫ ʩʪʘʨʪʦʤ ʠ ʬʠʥʠʰʝʤ ʝʩʪʴ ʧʫʪʴ ʜʣʠʥʦʡ 

x, ʘ ʤʠʥʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʨʦʚʝʨʷʝʤʳʤ 

ʫʟʣʦʤ ʠ ʬʠʥʠʰʝʤ ʙʦʣʴʰʝ, ʯʝʤ x, ʪʦʛʜʘ ʵʪʦʪ ʫʟʝʣ 

ʧʨʦʚʝʨʷʪʴ ʥʝ ʥʫʞʥʦ.  

A*  ʠʩʧʦʣʴʟʫʝʪ ʵʪʫ ʵʚʨʠʩʪʠʢʫ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʧʦʚʝʜʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʣʛʦʨʠʪʤʘ ɼʝʡʢʩʪʨʳ. ɽʩʣʠ 

ʵʚʨʠʩʪʠʢʘ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʥʦʣʴ, ʪʦʛʜʘ ʘʣʛʦʨʠʪʤ ɻ ʢ-

ʚʠʚʘʣʝʥʪʝʥ ʘʣʛʦʨʠʪʤʫ ɼʝʡʢʩʪʨʳ. ʂʦʛʜʘ ʵʚʨʠʩʪʠʯʝ-

ʩʢʘʷ ʦʮʝʥʢʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʠʩʪʠʥ-

ʥʦʤʫ ʨʘʩʩʪʦʷʥʠʶ, ʘʣʛʦʨʠʪʤ ɸ* ʧʨʦʜʦʣʞʘʝʪ ʥʘʭʦ-

ʜʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʧʫʪʠ ʩ ʙʳʩʪʨʦʡ ʩʢʦʨʦʩʪʴʶ 

(ʙʣʘʛʦʜʘʨʷ ʠʟʫʯʝʥʠʶ ʤʝʥʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʟʣʦʚ). 

ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʵʚʨʠʩʪʠʢʠ ʪʦʯʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʩ-

ʪʠʥʥʦʤʫ ʨʘʩʩʪʦʷʥʠʶ, ʘʣʛʦʨʠʪʤ ʙʫʜʝʪ ʧʨʦʚʝʨʷʪʴ 

ʝʱʝ ʤʝʥʴʰʝ ʫʟʣʦʚ, ʦʜʥʘʢʦ ɻ ʪʦ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʪ.ʢ. 

ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʟʥʘʯʝʥʠʷ ʵʚʨʠʩʪʠʢʠ, ʘʣʛʦʨʠʪʤ 

ʧʨʦʚʝʨʷʝʪ ʤʝʥʴʰʝ ʫʟʣʦʚ, ʥʦ ʙʦʣʴʰʝ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ 

ʥʘʭʦʞʜʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʫʪʠ [2, c. 267].  
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ʈʠʩʫʥʦʢ 13. ʉʪʘʨʪʦʚʘʷ ʢʣʝʪʢʘ ʠ ʚʳʯʠʩʣʝʥʥʳʝ ʜʣʷ ʥʝʝ ʜʘʥʥʳʝ, 

ʛʜʝ G ï ʚʝʩ ʨʝʙʨʘ, H ï ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ, F = G + H 

 

ʇʨʦʚʝʨʢʘ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʦʚ 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʦʚ, ʙʳʣʘ ʨʘʟʨʘ-

ʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ ʥʘ ʷʟʳʢʝ JavaScript [3]. ɼʣʷ 

ʥʘʛʣʷʜʥʦʩʪʠ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʠʟʫʘʣʴʥʦʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʳ (ʨʠʩʫʥʦʢ 14). 

 ʅʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʳʡ ʧʫʪʴ ʦʪ ʩʪʘʨ-

ʪʦʚʦʡ (ʟʝʣʝʥʦʡ) ʢʣʝʪʢʠ, ʜʦ ʬʠʥʠʰʥʦʡ (ʢʨʘʩʥʦʡ). ɺ 

ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʘʣʛʦ-

ʨʠʪʤʳ: 

- ɸʣʛʦʨʠʪʤ ɸ*; 

- ʧʦʠʩʢ ʚ ʰʠʨʠʥʫ; 

- ʘʣʛʦʨʠʪʤ ɼʝʡʢʩʪʨʳ. 

ʈʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʦʚ: 

 

 
ʈʠʩʫʥʦʢ 14. ɸʣʛʦʨʠʪʤ ɸ* 

 

 
ʈʠʩʫʥʦʢ 15. ʇʦʠʩʢ ʚ ʰʠʨʠʥʫ 
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ʈʠʩʫʥʦʢ 16. ɸʣʛʦʨʠʪʤ ɼʝʡʢʩʪʨʳ 

 

ɿʘʧʠʰʝʤ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʚ ʪʘʙʣʠʮʫ 1. 

ʊʘʙʣʠʮʘ 1 

ʉʨʘʚʥʝʥʠʝ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʦʚ 

ɸʣʛʦʨʠʪʤ ɼʣʠʥʘ ʥʘʡʜʝʥʥʦʛʦ ʧʫʪʠ ʂʦʣʠʯʝʩʪʚʦ ʦʧʝʨʘʮʠʡ ɿʘʪʨʘʯʝʥʥʦʝ ʚʨʝʤʷ, ʩ 

ɸ* 35.73 394 1.1 

ʇʦʠʩʢ ʚ ʰʠʨʠʥʫ 34.63 2195 1.5 

ɼʝʡʢʩʪʨʳ 34.63 2243 1.8 

ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʧʨʦʚʝʨʢʝ 

ʘʣʛʦʨʠʪʤʦʚ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʪʦʤ, ʯʪʦ ʚʩʝ ʘʣʛʦʨʠʪʤʳ 

ʭʦʨʦʰʦ ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝʡ, ʦʜ-

ʥʘʢʦ ʘʣʛʦʨʠʪʤ ɸ* ʩʧʨʘʚʠʣʩʷ ʥʝʤʥʦʛʦ ʣʫʯʰʝ, ʪ.ʢ. ʦʥ 

ʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʳʡ ʠ ʜʝʣʘʝʪ ʤʝʥʴʰʝ ʜʝʡʩʪʚʠʡ ʜʣʷ 

ʥʘʭʦʞʜʝʥʠʷ ʥʫʞʥʦʡ ʮʝʣʠ, ʠʟ-ʟʘ ɻ ʪʦʛʦ ʩʥʠʟʠʣʦʩʴ ʟʘ-

ʪʨʘʯʝʥʥʦʝ ʚʨʝʤʷ, ʥʦ ʧʦʩʪʨʦʝʥʥʳʡ ʧʫʪʴ ʦʢʘʟʘʣʩʷ ʥʝ-

ʤʥʦʛʦ ʜʣʠʥʥʝʝ, ʯʝʤ ʫ ʜʨʫʛʠʭ ʘʣʛʦʨʠʪʤʦʚ. 

ɺʩʝ ʵʪʠ ʘʣʛʦʨʠʪʤʳ ʢʘʞʜʳʡ ʜʝʥʴ ʨʘʙʦʪʘʶʪ ʚʦ 

ʤʥʦʛʠʭ ʩʬʝʨʘʭ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʙ-

ʣʝʛʯʘʶʪ ʥʘʤ ʞʠʟʥʴ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʤ  rʠʱʝʤ ʢʨʘʪ-

ʯʘʡʰʠʡ ʧʫʪʴ ʜʦ ʜʦʤʘ ʚ ʥʘʰʝʤ ʥʘʚʠʛʘʪʦʨʝ ʥʘ ʪʝʣʝ-

ʬʦʥʝ. 
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BENDING CONCRETE SAMPLES OF STRUCTURAL LAYERS OF ROAD CLOTHES  

 

ɸʥʥʦʪʘʮʠʷ 

ʉʫʱʥʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʚʝʜʝʥʠʠ ʤʝʪʦʜʠʢ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ ʠʟʛʠʙʘʝʤʦʡ 

ʙʘʣʢʠ ʩ ʥʘʜʨʝʟʦʤ ʠ ʧʨʦʛʠʙʘ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʣʝʪʘ ʜʚʫʭʦʧʦʨʥʦʡ ʙʘʣʢʠ. ɼʣʷ ʵʪʦʛʦ ʚ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʘʩʯʝʪʥʳʝ ʩʭʝʤʳ ʠ ʩʭʝʤʘ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʟʛʠʙʘʝʤʦʛʦ ʵʣʝʤʝʥʪʘ. ɸ ʪʘʢʞʝ 

ʚʳʚʝʜʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʠ ʧʨʠ ʨʘʚʥʦʚʝʩʥʳʭ ʠʩʧʳʪʘʥʠʷʭ ʥʘ 

ʠʟʛʠʙ ʙʝʪʦʥʥʳʭ ʦʙʨʘʟʮʦʚ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʩʣʦʝʚ ʜʦʨʦʞʥʳʭ ʦʜʝʞʜ. 

Abstract 

The essence of the work is to provide methods for determining the modulus of elasticity of a bent beam with 

a notch and deflection in the middle of the span of a two-support beam. For this purpose, the design schemes and 

the scheme of the stress-strain state of the bent element are presented. Also, dependences are derived for deter-

mining the deformability indicators during equilibrium bending tests of concrete samples of structural layers of 

pavement. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ, ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴ, ʜʦʣʛʦʚʝʯʥʦʩʪʴ, ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ, ʜʦ-

ʨʦʞʥʳʝ ʦʜʝʞʜʳ. 

Keywords: elastic modulus, crack resistance, durability, highways, pavements. 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʯʥʦʩʪʥʳʭ ʠ ʜʝʬʦʨʤʘʪʠʚ-

ʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʩʣʦʝʚ ʜʦʨʦʞ-

ʥʳʭ ʦʜʝʞʜ ʧʦʢʨʳʪʠʡ ʠ ʦʩʥʦʚʘʥʠʡ ʘʚʪʦʤʦʙʠʣʴʥʳʭ 

ʜʦʨʦʛ, ʘʵʨʦʜʨʦʤʦʚ, ʛʦʨʦʜʩʢʠʭ ʫʣʠʮ ʠ ʧʣʦʱʘʜʝʡ, ʜʦ-

ʨʦʛ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʫʩʪʘʥʦʚʣʝʥʳ ʤʝ-

ʪʦʜʳ ʠʭ ʠʩʧʳʪʘʥʠʡ. ʆʙʨʘʟʮʳ ʠʤʝʶʪ ʬʦʨʤʫ, ʧʨʠ-

ʙʣʠʞʘʶʱʫʶʩʷ ʢ ʧʨʷʤʦʫʛʦʣʴʥʦʤʫ ʧʘʨʘʣʣʝʣʝʧʠ-

ʧʝʜʫ. ʅʘʣʠʯʠʝ ʪʨʝʱʠʥ ʚ ʦʙʨʘʟʮʘʭ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ 

[1-6]. 

ɿʥʘʯʝʥʠʷ ʧʨʦʯʥʦʩʪʥʳʭ ʠ ʜʝʬʦʨʤʘʪʠʚʥʳʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʩʣʦʝʚ ʜʦʨʦʞʥʳʭ 

ʦʜʝʞʜ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʙʦʣʝʝ ʢʦʨʨʝʢʪʥʳʤ ʧʦʣʫʯʘʪʴ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʚʥʦʚʝʩʥʳʭ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ 

ʩ ʥʘʯʘʣʴʥʳʤ ʥʘʜʨʝʟʦʤ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʣʝʪʘ[7]. 

ʉʭʝʤʘ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ.1. 

ɿʥʘʯʝʥʠʝ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ ʦʙʳʯʥʦ ʧʦʣʫʯʘʶʪ 

ʣʠʙʦ ʚ ʦʧʳʪʘʭ ʥʘ ʩʞʘʪʠʝ, ʣʠʙʦ ʥʘ ʠʟʛʠʙ ʦʙʨʘʟʮʘ ʙʝʟ 

ʪʨʝʱʠʥʳ, ʣʠʙʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ 

ʥʘ ʠʟʤʝʨʝʥʠʠ ʩʢʦʨʦʩʪʠ ʫʣʴʪʨʘʟʚʫʢʘ ʚ ʤʘʪʝʨʠʘʣʝ. 

ʆʜʥʘʢʦ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʙʦʣʝʝ ʢʦʨʨʝʢʪʥʳʤ ʧʦʣʫ-

ʯʘʪʴ ʟʥʘʯʝʥʠʷ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ ʧʦ ʪʘʥʛʝʥʩʫ ʫʛʣʘ 

ʥʘʢʣʦʥʘ ʥʘʯʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʚʦʩʭʦʜʷʱʝʡ ʚʝʪʚʠ ʜʠʘ-

ʛʨʘʤʤʳ çʥʘʛʨʫʟʢʘ- ʧʨʦʛʠʙè (F ï f ) ʥʘ ʪʦʤ ʞʝ ʦʙ-

ʨʘʟʮʝ ʩ ʪʨʝʱʠʥʦʡ, ʢʦʪʦʨʳʡ ʠʩʧʳʪʳʚʘʝʪʩʷ ʥʘ ʪʨʝ-

ʱʠʥʦʩʪʦʡʢʦʩʪʴ [7]. 
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ʘ) 

 

ʙ) 

ʈʠʩ.1.ʉʭʝʤʘ ʠʩʧʳʪʘʥʠʷ ʦʙʨʘʟʮʘ-ʧʨʠʟʤʳ: ʘ) ʠʟʛʠʙ ʩʠʣʦʡ F ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʣʝʪʘ, ʙ) ʨʘʩʯʝʪʥʘʷ ʩʭʝʤʘ 

 

ʀʩʧʳʪʘʥʠʷ ʥʘ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴ ʠʤʝʶʪ ʚʘʞ-

ʥʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʤʝʞʜʫ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴʶ ʠ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴʶ ʢʦʥʩʪʨʫʢʮʠʡ ʩʫʱʝʩʪʚʫʝʪ ʪʝʩʥʘʷ 

ʩʚʷʟʴ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʢʦʥʩʪʨʫʢʮʠʡ, 

ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦ-

ʚʠʷʭ (ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ, ʘʵʨʦʜʨʦʤʳ, ʛʦʨʦʜ-

ʩʢʠʝ ʫʣʠʮʳ ʠ ʧʣʦʱʘʜʠ, ʜʦʨʦʛʠ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ). 

ɿʥʘʯʝʥʠʝ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʤʦ-

ʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ ʨʘʟʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ. ʊʘʢ ʠʟ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ 

ʠʟʛʠʙʘʝʤʦʡ ʙʘʣʢʠ: 

Ὁ ὯϽ     (1) 

ʛʜʝ Ὧ  - ʢʦʵʬʬʠʮʠʝʥʪ çʫʧʨʫʛʦʩʪʠè ʜʣʷ 

ʙʘʣʢʠ ʙʝʟ ʥʘʯʘʣʴʥʦʛʦ ʥʘʜʨʝʟʘ; 

Iï ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʩʝʯʝʥʠʷ, ʨʘʚʥʳʡ ʜʣʷ ʧʨʷʤʦ-

ʫʛʦʣʴʥʠʢʘ 

3

12

bh
. 

ʈʘʩʩʤʦʪʨʠʤ ʜʚʘ ʚʘʨʠʘʥʪʘ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝ-

ʥʠʷ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ. 

ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ. ɼʣʷ ʙʘʣʢʠ ʩ ʥʘʯʘʣʴʥʳʤ 

ʥʘʜʨʝʟʦʤ ʨʘʩʯʝʪ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ ʜʣʷ ʦʙʨʘʟʮʘ ʩʚʦ-

ʜʠʪʩʷ ʢ ʧʦʜʩʪʘʥʦʚʢʝ ʚ ʬʦʨʤʫʣʫ (1) ʟʥʘʯʝʥʠʷ I ʜʣʷ 

ʦʩʣʘʙʣʝʥʥʦʛʦ ʩʝʯʝʥʠʷ ʙʘʣʢʠ ʚʳʩʦʪʦʡ (1 ) hl- Ö, 
ʪ.ʝ. ʯʘʩʪʴ ʙʘʣʢʠ ʚʳʩʦʪʦʡ ʨʘʚʥʦʡ ʥʘʯʘʣʴʥʦʤʫ 

ʥʘʜʨʝʟʫ ʧʨʠʥʠʤʘʝʪʩʷ çʙʘʣʣʘʩʪʥʦʡè ʠ ʦʪʙʨʘʩʳʚʘ-

ʝʪʩʷ. ʇʨʠ ʵʪʦʤ: 

ὑ
Ͻ

   (2) 

 ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʦʧʳʪʳ, ʧʝʨʚʳʡ ʚʘʨʠʘʥʪ ʜʘʝʪ 

ʟʘʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ ( ʦʩʦʙʝʥʥʦ 

ʧʨʠ ʙʦʣʴʰʠʭ ɚ). 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʠʤ ʚʪʦʨʦʡ ʚʘʨʠʘʥʪ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ ʠʟʛʠʙʘʝʤʦʡ ʙʘʣʢʠ ʩ 

ʥʘʜʨʝʟʦʤ. 

ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ ʦʩʥʦʚʘʥ ʥʘ ʫʯʝʪʝ ʥʘʜʨʝʟʘ ʨʝ-

ʘʣʴʥʦʡ ʰʠʨʠʥʳ (ŭ) ʠ ʛʣʫʙʠʥʳ (ɚh), ʪ.ʝ. çʙʘʣʣʘʩʪ-

ʥʳʡè ʩʣʦʡ ʦʪʩʫʪʩʪʚʫʝʪ, ʨʘʙʦʪʘʝʪ ʚʝʩʴ ʤʘʪʝʨʠʘʣ 

ʙʘʣʢʠ, ʢʨʦʤʝ ʦʙʲʝʤʘ ʥʘʯʘʣʴʥʦʡ ʪʨʝʱʠʥʳ.  

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʫʧʨʫʛʦʡ ʣʠʥʠʠ 

ʚʳʨʘʞʘʝʪʩʷ ʯʝʨʝʟ ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ M(z) ʚ ʜʘʥ-

ʥʦʤ ʩʝʯʝʥʠʠ ʠ ʠʟʛʠʙʥʫʶ ʞʝʩʪʢʦʩʪʴ EI ʧʦʧʝʨʝʯʥʦʛʦ 

ʩʝʯʝʥʠʷ ʙʘʣʢʠ ʠ ʧʨʠʥʠʤʘʝʪ ʚʠʜ 

ὉὍώͼ ὓ ᾀ ᾀ (3) 

ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʠʟʦʛʥʫʪʦʡ 

ʦʩʠ ʥʘ ʧʝʨʚʦʤ ʫʯʘʩʪʢʝ (̐̑ ̉π ᾀ Ͻὒ

 :(‏

ὉὍώͼ ᾀ,   (4) 

ʛʜʝ Ὅ Ὅ
Ͻ

 

ʇʨʦʠʥʪʝʛʨʠʨʦʚʘʚ ʜʚʘʞʜʳ ʫʨʘʚʥʝʥʠʝ (4) ʧʦʣʫ-

ʯʠʤ: 

ὉὍώ Ͻ ὅ   (5) 

ὉὍώ Ͻ ὅϽᾀ ὅ   

 (6) 

 

ʉʦʩʪʘʚʠʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʠʟʦ-

ʛʥʫʪʦʡ ʦʩʠ ʙʘʣʢʠ ʥʘ 2-ʦʤ ʫʯʘʩʪʢʝ (ʧʨʠ Ͻὒ

‏ ᾀ ): 

ὉὍώͼ ᾀ,    (7) 

ʛʜʝ  Ὅ
Ͻ Ͻ

Ͻρ ‗ ὍϽρ

‗   
ʊʦʛʜʘ ʥʘ 2-ʦʤ ʫʯʘʩʪʢʝ: 

ὉὍώͼ
Ͻ

Ͻᾀ   (7I) 

ʇʨʦʠʥʪʝʛʨʠʨʦʚʘʚ ʜʚʘʞʜʳ ʫʨʘʚʥʝʥʠʝ (7I) ʧʦʣʫ-

ʯʠʤ: 

ὉὍώ
Ͻ

Ͻᾀ Ὀ   

 (8) 

ὉὍώ Ͻᾀ Ὀᾀ Ὀ   

 (9) 

ʆʧʨʝʜʝʣʷʝʤ ʧʦʩʪʦʷʥʥʳʝ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʠʟ 
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ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʡ: 

1) y=0, ʧʨʠ z=0; 2)yô=0 ʧʨʠ ᾀ ;  

2) ʧʨʠ ᾀ ὒ  ,ʫʛʦʣ ʥʘʢʣʦʥʘ ʙʘʣʢʠ ‏

ʧʦʣʫʯʝʥʥʳʡ ʠʟ ʫʨʘʚʥʝʥʠʷ (5), ʨʘʚʝʥ ʫʛʣʫ ʥʘʢʣʦʥʘ, 

ʧʦʣʫʯʝʥʥʦʤʫ ʠʟ ʫʨʘʚʥʝʥʠʷ (8); 

3) ʧʨʠ ᾀ ὒ  ʧʨʦʛʠʙʳ, ʧʦʣʫʯʝʥʥʳʝ ‏

ʠʟ ʫʨʘʚʥʝʥʠʷ (6) ʠ (9), ʨʘʚʥʳ.

 

1) ʇʨʠ z=0; 

ώ
ρ

ὉὍ

Ὂ

ρς
πz ὅ πz ὅ πȠ  ὅ π 

2) ʇʨʠ ὼ  

ώ
ρ

ὉὍ

Ὂ

τρ ‗
ᶻ
ὒ

τ
Ὀ πȠ  Ὀ

Ὂὒ

ρφρ ‗
Ƞ 

3) ʇʨʠ ᾀ ὒ  ï ʥʘʭʦʜʠʤ C1 ‏

Ὂ

τ

ρ

ς
ὒ ‏ ὅ

Ὂ

τρ ‗

ρ

ς
ὒ ‏

Ὂὒ

ρφρ ‗
 

ʆʪʩʶʜʘ 

ὅ ὒ ‏  ὒ ςὒ‏ ‏ ὒ ςὒ‏

‏ ὒ  ὒ ‏ Ͻρ ‗ ‏ ςὒ‏ ; 

 

ʪʦ ʝʩʪʴ, ὅ  ὒ ‏ Ͻρ ‗ ‏ ςὒ‏ ; 

4) ʇʨʠ ᾀ ὒ  ï ʥʘʭʦʜʠʤ D2 ‏

Ὂ

ρς

ρ

ς
ὒ ‏

Ὂ

ρφρ ‗
ὒ ‏ ᶻρ ‗ ‏ ςὒ‏ ᶻ

ρ

ς
ὒ ‏

 
Ὂ

ρςρ ‗
ᶻ
ρ

ς
ὒ ‏

Ὂὒ

ρφρ ‗
ᶻ
ρ

ς
ὒ ‏ Ὀ  

ʆʪʩʶʜʘ 

Ὀ
Ὂ

ρςϽψρ ‗
Ͻὒ ‏

Ὂὒ

σςρ ‗
ὒ ‏

Ὂ

ρςzψ
ὒ ‏

Ὂ

σς
Ͻ
ὒ ‏

ρ ‗
Ͻὒ ‏ ρ ‗ ‏ ςὒ‏  

ʆʧʨʝʜʝʣʠʤ ʧʨʦʛʠʙ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʣʝʪʘ f (ʧʨʠ ᾀ  ) 

Ὢ
ρ

ὉὍ

&

ρςρ ʇ
ᶻ
,

ψ

&,

ρφρ ʇ
ᶻ
,

ς

&

ωφρ ʇ
ᶻ, ɿ

&,

σςρ ʇ
, ɿ

&

ωφ
, ɿ

&z , ɿ

σςρ ʇ

ᶻ , ɿ ᶻρ ʇ ɿɿ ς,  

 

 
&,

τψ%)

ρ

ςρ ʇ
 

σ

ςρ ʇ

, ɿ

ς, ρ ʇ

σz , ɿ

ς,ρ ʇ

ρ

ς,
, ɿ

σ

ς,

ᶻ
, ɿ

ρ ʇ
ᶻ, ɿ ᶻρ ʇ

σz , ɿ

ς, ρ ʇ
ɿzɿ ς,  
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&,

τψ%)

ρ

ρ ʇ

, ɿ σ, ɿ ɿ ςὒɿ

ς, ρ ʇ

σ, ɿ

ς,ρ ʇ

, ɿ σ, ɿ

ς,

&,

τψ%)

ρ

ρ ʇ

, ɿ ὒ ςὒɿ ɿ σ, ɿ ɿ ςὒɿ

ς, ρ ʇ

σ, ɿ

ς,ρ ʇ

ς, ɿ

ς,

&,

τψ%)

ρ

ρ ʇ

, ɿ ὒ ςὒɿ ɿ σɿ φὒɿ

ς, ρ ʇ

σὒ σɿ

ς,ρ ʇ

ρ, ɿ

,

&,

τψ%)

ρ

ρ ʇ

, ɿ ὒ τὒɿ ςɿ

ς, ρ ʇ

σ

ςρ ʇ

σɿ

ς,ρ ʇ

, ɿ

,

&,

τψ%)

ρ

ρ ʇ

, τὒɿ ς,ɿ ὒɿ τ,ɿ ςɿ

ς, ρ ʇ

σ

ςρ ʇ

σɿ

ςὒρ ʇ

, ɿ

,

&,

τψ%)

ρ

ςρ ʇ

ς, ɿ

,

σɿ

ςὒρ ʇ

, σὒɿ φ,ɿ ςɿ

ς, ρ ʇ

&,

τψ%)

ρ

ςρ ʇ

, ɿ

,

σɿ

ςὒρ ʇ

ρ

ςρ ʇ

σɿ

ςὒρ ʇ

σɿ

, ρ ʇ
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ʊʦ ʝʩʪʴ, Ὢ ρ ɿσ, σ,ɿ ɿ ᶻ ρ  (10) 

ʆʧʨʝʜʝʣʠʤ ʥʘʯʘʣʴʥʳʡ ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ɽ, ʄʇʘ ʧʨʠ ʦʧʨʝʜʝʣʷʝʤʳʭ ʠʟ ʦʧʳʪʘ ʟʥʘʯʝʥʠʡ ʨʘʟʨʫʰʘʶʱʝʡ 

ʥʘʛʨʫʟʢʠ ʈ(ʅ) ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʦʛʠʙʘ Ὢ  (ʤʤ) : 

Ὁ Ὧz  ρ ɿσ, σ,ɿ ɿ ᶻ ᶻ ,    (11) 

ʇʨʠʚʝʜʝʤ ʜʨʫʛʦʡ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʛʠʙʘ 

ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʣʝʪʘ ʜʚʫʭʦʧʦʨʥʦʡ ʙʘʣʢʠ. ʈʘʩʩʤʦʪ-

ʨʠʤ ʥʦʚʫʶ ʨʘʩʯʝʪʥʫʶ ʩʭʝʤʫ, ʚ ʢʦʪʦʨʦʡ ʙʫʜʝʤ ʦʧʨʝ-

ʜʝʣʷʪʴ ʧʨʦʛʠʙ ʢʦʥʮʘ ʙʘʣʢʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʝʯʝ-

ʥʠʶ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʣʝʪʘ. ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʠʟʛʠʙʘ 

ʢʦʥʩʦʣʴʥʦʡ ʙʘʣʢʠ ʩ ʜʚʫʤʷ ʨʘʟʣʠʯʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ.2. 

ʉʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʛʠʙʘ ʩʦʩʪʦʠʪ ʚ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʩʧʦʩʦʙʘ ʥʘʣʦʞʝʥʠʷ (ʨʠʩ.2, ʘ). ʇʨʠʥʠ-

ʤʘʝʤ, ʯʪʦ ʚ ʪʦʯʢʝ ʉ ʙʘʣʢʘ ʞʝʩʪʢʦ ʟʘʜʝʣʘʥʘ, ʪʦʛʜʘ 

ʧʨʦʛʠʙ ʥʘ ʩʚʦʙʦʜʥʦʤ ʢʦʥʮʝ ʙʫʜʝʪ ʪʘʢʠʤ ʞʝ, ʢʘʢ ʠ ʚ 

ʩʣʫʯʘʝ ʢʦʥʩʦʣʴʥʦʡ ʙʘʣʢʠ, ʠʤʝʶʱʝʡ ʜʣʠʥʫ İ(L-‏) ʠ 
ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ I1:  
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‏ Ͻ ϽϽὒ ‏ Ͻὒ ‏  (12)

 
ʈʠʩ.2. ʂʦʥʩʦʣʴʥʘʷ ʙʘʣʢʘ ʩ ʜʚʫʤʷ ʨʘʟʣʠʯʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ: 

ʘ-ʩʭʝʤʘ ʧʨʠʣʦʞʝʥʠʷ ʥʘʛʨʫʟʢʠ; ʙ- ʨʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʙʘʣʢʠ ʥʘ ʚʪʦʨʦʤ ʫʯʘʩʪʢʝ; ʚ-ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʛʠʙʦʚ 

ʠ ʫʛʣʦʚ ʧʦʚʦʨʦʪʘ  

ʆʜʥʘʢʦ, ʫʯʘʩʪʦʢ ɺʉ ʙʘʣʢʠ ʪʘʢʞʝ ʚʝʜʝʪ ʩʝʙʷ ʢʘʢ ʢʦʥʩʦʣʴ (ʨʠʩ.2,ʙ) ʠ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʛʠʙ ʚ 

ʪʦʯʢʝ ɸ. ʇʨʦʛʠʙ ̒‏ ʠ ʫʛʦʣ ʧʦʚʦʨʦʪʘ —̒ ʥʘ ʩʚʦʙʦʜʥʦʤ ʢʦʥʮʝ ʵʪʦʡ ʢʦʥʩʦʣʠ ʩʦʩʪʘʚʣʷʶʪ: 

‏̒ ϽϽ Ͻ Ͻ ϽϽ Ͻ = 

Ͻ Ͻ Ͻ Ͻ‏ Ƞ (13) 

—̒
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Ͻ
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Ͻ
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‏

ς
 

Ͻ Ͻ Ͻ Ȣ (14) 

ʇʨʦʛʠʙ ʠ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʛʠʙʘ, ʨʘʚʥʦʛʦ: 

‏ ‏̒ —̒Ͻ
ὒ

ς

‏

ς

Ὂ

ςὉὍ
Ͻ
ὒ‏

ρφ

ρ

τψ
Ͻ‏

ὒ‏

ψ

ὒ‏

ρφ

ὒ‏

ψ

‏

ρφ
 

Ͻ Ͻ‏ Ͻ‏ σὒ‏ σὒ‏  (15) 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʣʥʳʡ ʧʨʦʛʠʙ ʥʘ ʥʝʟʘʢʨʝʧʣʝʥʥʦʤ ʢʦʥʮʝ ɸ ʧʦʣʫʯʘʝʪʩʷ ʚ ʚʠʜʝ ʩʫʤʤʳ: 

Ὢ ‏ ‏ Ͻὒ ‏ Ͻ‏ σὒ‏ σὒ‏ = 

Ͻὒ ‏ Ͻ‏ σὒ‏ σὒ‏ Ͻ Ͻ
Ͻ

Ͻρ Ͻσὒ‏ σὒ‏ ‏ Ͻ
Ͻ

 (16) 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʡ ɻʆʉʊ 29167-91 [7] , ʢʦʵʬʬʠ-

ʮʠʝʥʪ çʫʧʨʫʛʦʩʪʠè ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ: 
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 (17) 

ɺʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʚʥʦʚʝʩʥʳʭ ʠʩʧʳʪʘʥʠʡ ʥʘ ʠʟʛʠʙ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʰʠʨʠʥʫ ʨʘcʢʨʳʪʠʷ ʪʨʝ-

ʱʠʥʳ ʘcrc ,ʠʩʭʦʜʷ ʠʟ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ (ʨʠʩ.3).  
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ʈʠʩ.3.ʉʭʝʤʘ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʟʛʠʙʘʝʤʦʛʦ ʵʣʝʤʝʥʪʘ:  

1-ʫʨʦʚʝʥʴ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ 

‐ ‐  - ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʥʘʠʙʦʣʝʝ ʨʘʩʪʷʥʫʪʦʛʦ(ʩʞʘʪʦʛʦ) ʚʦʣʦʢʥʘ ʩʝʯʝʥʠʷ 

‐  -ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʥʠʞʥʝʡ ʛʨʘʥʠ ʠʟʛʠʙʘʝʤʦʛʦ ʵʣʝʤʝʥʪʘ 

‐ ‐ ϽὯ ‐ Ͻ
ρ ‗

ρ ‗
 

„ „  - ʥʘʧʨʷʞʝʥʠʷ ʚ ʥʘʠʙʦʣʝʝ ʨʘʩʪʷʥʫʪʦʤ(ʩʞʘʪʦʤ) ʚʦʣʦʢʥʝ ʩʝʯʝʥʠʷ 

ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʧʨʠ ʠʟʛʠʙʝ Rtb(tension bending), ʄʇʘ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Ὑ ᶻ Ⱦ ᶻ  ,    (18) 

ʛʜʝ, ʈ - ʨʘʟʨʫʰʘʶʱʘʷ ʥʘʛʨʫʟʢʘ, ʅ; L - ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʦʧʦʨʘʤʠ, ʤʤ; b - ʰʠʨʠʥʘ ʦʙʨʘʟʮʘ, ʤʤ;h - 

ʚʳʩʦʪʘ ʦʙʨʘʟʮʘ, ʤʤ 

ʆʧʨʝʜʝʣʠʤ ʧʨʝʜʝʣʴʥʫʶ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʜʝʬʦʨʤʘʮʠʶ ʨʘʩʪʷʞʝʥʠʷ ʧʨʠ ʠʟʛʠʙʝ ‐  (ʩʦʛʣʘʩʥʦ [8] ʜʣʷ 

ʙʝʪʦʥʘ ‐  =0,0001 ), ʠʩʧʦʣʴʟʫʷ ʟʘʢʦʥ ɻʫʢʘ („ ὉϽ‐): 

‐ πȟπππρ       (19) 

ʈʘʩʢʨʳʪʠʝ ʟʝʚʘ ʥʘʯʘʣʴʥʦʛʦ ʨʘʟʨʝʟʘ (ɿ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (20): 

ὥ ‐ Ͻɿ ‐ Ͻ Ͻɿ      (20) 
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ABOUT EXISTING  METHODS FOR ASSESSING STAFF RELIABILITY  TO ENSURE 

ORGANIZATION  SECURITY 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʷ ʨʘʩʩʤʦʪʨʝʥʳ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʤʝʪʦʜʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʦʮʝʥʢʠ ʙʣʘ-

ʛʦʥʘʜʝʞʥʦʩʪʠ ʠ ʣʦʷʣʴʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʦʨʛʘʥʠʟʘʮʠʡ. ʆʧʨʝʜʝʣʝʥʘ ʩʚʷʟʴ ʦʮʝʥʢʠ ʥʘʜʝʞʥʦʩʪʠ ʠ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʦʨʛʘʥʠʟʘʮʠʠ. ɸʚʪʦʨʦʤ ʨʘʩʩʤʦʪʨʝʥ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʡ ʤʝʪʦʜ ʦʮʝʥʢʠ ʠ ʧʨʝʜʣʦ-

ʞʝʥʳ ʵʪʘʧʳ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʘʧʧʘʨʘʪʦʤ. 

Abstract 

In this article, the author considers and classifies methods designed to assess the reliability and loyalty of the 

personnel of organizations. The author defines the relationship between reliability assessment and information 

security of the organization. In addition, the author considered the most interesting evaluation method and sug-

gested the stages of its implementation with a mathematical apparatus. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʣʘʛʦʥʘʜʝʞʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ, ʣʦʷʣʴʥʦʩʪʴ, ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʥʘʜʝʞʥʦʩʪʠ, ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ,  

Key words: staff reliability, loyalty, reliability assessment methods, information security. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʦʮʝʥʢʘ ʙʣʘʛʦʥʘʜʝʞʥʦʩʪʠ 

ʧʝʨʩʦʥʘʣʘ ï ɻ ʪʦ ʥʝ ʧʨʦʩʪʦ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ ʚʳʷʚʣʝ-

ʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʪʨʫʜʥʠʢʦʚ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ 

ʪʦ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʨʫʢʦʚʦʜʩʪʚʫ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʧʨʠ-

ʥʷʪʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʥʦ ʪʘʢʞʝ ʵʪʦ ʚʘʞ-

ʥʝʡʰʠʡ ʠʥʩʪʨʫʤʝʥʪ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ (ʀɹ). 

ʀʥʪʝʨʝʩ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʘʫʯʥʦʛʦ ʧʦʜʭʦʜʘ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ ʠ ʢʦʥʪʨʦʣʷ ʨʘʙʦʪʥʠʢʦʚ ʚʦʟʥʠʢ 

ʝʱʝ ʚ 20-30-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ɺ 50ï80-ʝ ʛʦʜʳ 

ʥʘʯʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʭʝʤʳ ʜʣʷ ʪʝʩʪʠ-

ʨʦʚʘʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʩ ʵʣʝʤʝʥʪʘʤʠ ʢʘʪʝʛʦʨʠʨʦʚʘ-

ʥʠʷ, ʯʪʦ ʙʳʣʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʚʳʷʚʣʝʥʠʝ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʠ ʥʘ ʜʘʣʴʥʝʡʰʫʶ ʨʘʟ-

ʨʘʙʦʪʢʫ ʩʠʩʪʝʤ ʤʦʪʠʚʘʮʠʠ ʠ ʧʦʦʱʨʝʥʠʷ. ʉ ʥʘʯʘʣʘ 

90-ʭ ʠ ʜʦ ʩʝʛʦʜʥʷʰʥʠʭ ʜʥʝʡ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʥʘʥʠʡ ʠ ʨʘʟ-

ʚʠʪʠʝ ʥʦʚʳʭ ʤʝʪʦʜʠʢ, ʩʧʦʩʦʙʥʳʭ ʧʦʤʦʯʴ ʦʨʛʘʥʠʟʘ-

ʮʠʷʤ ʵʬʬʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ ʧʝʨʩʦʥʘʣ.  

ʂʘʢ ʦʪʤʝʯʘʶʪ ʅ. ʆ. ʂʘʣʝʜʠʥʘ, ɸ. ɺ. ɻʘʣʢʠʥ ʠ 

ʆ. ɺ. ɺʦʨʦʙʴʝʚʘ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ [1], ʩʚʷʟʴ ʧʨʦʙʣʝʤ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ ʦʮʝʥʢʠ ʙʣʘʛʦʥʘʜʝʞʥʦʩʪʠ ʧʝʨʩʦ-

ʥʘʣʘ ʚʳʷʚʣʷʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʠʩʪʦʯʥʠʢʠ ʫʛʨʦʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʦʣʠ ʧʝʨʩʦʥʘʣʘ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʨʝʘʣʠ-

ʟʘʮʠʠ ʵʪʠʭ ʫʛʨʦʟ, ʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳ-

ʚʦʜʳ:  

1. ʋʛʨʦʟʳ ʦʪ ʚʥʫʪʨʝʥʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʨʝʘʣʠʟʫ-

ʶʪʩʷ ʥʠ ʢʝʤ ʠʥʳʤ, ʢʨʦʤʝ ʢʘʢ ʩʦʪʨʫʜʥʠʢʘʤʠ ʦʨʛʘ-

ʥʠʟʘʮʠʠ.  

2. ʋʛʨʦʟʳ ʦʪ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ (ʟʘ ʠʩʢʣʶʯʝ-

ʥʠʝʤ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʩ ʮʝʣʴʶ ʦʙʤʘʥʘ ʩʦʪʨʫʜʥʠʢʦʚ 

ʦʨʛʘʥʠʟʘʮʠʠ) ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʙʝʟ ʫʯʘʩʪʠʷ 

ʧʝʨʩʦʥʘʣʘ ʦʨʛʘʥʠʟʘʮʠʠ. ʆʜʥʘʢʦ ʚ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʪʘʢʠʭ ʠʥʮʠʜʝʥʪʦʚ ʧʝʨʩʦʥʘʣ ʦʨʛʘʥʠʟʘʮʠʠ ʚʩʝ ʞʝ 

ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠ, ʭʦʪʷ ʠ ʥʝ ʦʩʦʟʥʘʥʥʦ.  

3. ʋʛʨʦʟʳ ʦʪ ʧʨʦʯʠʭ ʠʩʪʦʯʥʠʢʦʚ ʤʦʛʫʪ ʙʳʪʴ 

ʨʝʘʣʠʟʦʚʘʥʳ ʙʝʟ ʫʯʘʩʪʠʷ ʧʝʨʩʦʥʘʣʘ. ʆʜʥʘʢʦ ʙʝʟ-

ʜʝʡʩʪʚʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʠʭ ʘʢʪʠʚʥʦʝ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʚʦʟʥʠʢʘʶʱʠʤ ʫʛʨʦʟʘʤ, ʥʘʧʨʷʤʫʶ 

ʚʣʠʷʶʪ ʥʘ ʠʩʭʦʜ ʜʘʥʥʦʛʦ ʩʦʙʳʪʠʷ (ʤʠʥʠʤʠʟʘʮʠʷ 

ʧʦʩʣʝʜʩʪʚʠʡ ʠʣʠ ʠʭ ʫʩʫʛʫʙʣʝʥʠʝ).  

ʆʪʩʶʜʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʨʘʙʦʪʘ ʩ 

ʧʝʨʩʦʥʘʣʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ 

ʧʦ ʪʨʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ, ʢʦʥ-

ʪʨʦʣʴ ʧʝʨʩʦʥʘʣʘ, ʤʦʪʠʚʘʮʠʷ ʧʝʨʩʦʥʘʣʘ. ʂʘʢ ʫʞʝ ʦʪ-

ʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʛʣʘʚʥʦʡ ʫʛʨʦʟʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʩʦʙʩʪʚʝʥʥʳʝ ʩʦʪʨʫʜʥʠʢʠ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʠʤʝʶʱʠʝ ʜʦʩʪʫʧ ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴ-

ʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ï ʠʥʩʘʡʜʝʨʳ. ʀʤʝʥʥʦ ʥʠʭ ʧʨʠʭʦ-

ʜʠʪʩʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʫʪʝʯʝʢ ʠ ʧʦʪʝʨʴ ʠʥʬʦʨʤʘʮʠʠ, 

ʘ ʫʩʧʝʰʥʳʝ ʘʪʘʢʠ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʠ 

ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠʟʚʥʝ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫ-

ʯʘʝʚ, ʧʨʦʠʩʭʦʜʷʪ ʠʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʩʦʜʝʡʩʪʚʠʶ ʠʟ-

ʥʫʪʨʠ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʜʘʞʝ ʩʘʤʘʷ 

ʣʫʯʰʘʷ ʧʦʣʠʪʠʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʩʘʤʳʝ ʩʦʚʝʨʰʝʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ, ʘʧʧʘʨʘʪʥʳʝ ʠ 

ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʙʝʩʧʦʣʝʟʥʳ, 

ʝʩʣʠ ʦʪʩʫʪʩʪʚʫʝʪ ʚʝʨʥʦʩʪʴ ʩʦ ʩʪʦʨʦʥʳ ʩʦʪʨʫʜʥʠʢʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʝʩʧʝʯʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʧʨʠ-

ʚʝʨʞʝʥʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʟʘʜʘ-

ʯʝʡ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʤʢʘʭ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʠʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ, ʥʦ ʠ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʆʮʝʥʢʘ ʙʣʘʛʦʥʘʜʝʞʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʪʝʩʥʦ ʩʚʷ-

ʟʘʥʘ ʥʝ ʪʦʣʴʢʦ ʩ ʀɹ, ʥʦ ʠ ʩ ʜʨʫʛʠʤʠ ʦʩʥʦʚʥʳʤʠ 

ʬʫʥʢʮʠʷʤʠ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ:  



ζColloquium - journal Ȼ# 1(53),2020 / TECHNICAL SCIENCE 105 

  

1. ʂʘʜʨʦʚʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ: ʦʮʝʥʢʘ ʨʘʙʦʯʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʦʧʨʝʜʝʣʷʝʪ ʢʘʯʝʩʪʚʝʥʥʫʶ ʠ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʝʨʩʦʥʘʣʝ.  

2. ʇʦʜʙʦʨ ʧʝʨʩʦʥʘʣʘ: ʦʮʝʥʢʘ ʧʦʢʘʟʳʚʘʝʪ, 

ʥʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʳ ʤʝʪʦʜʳ ʧʨʠʚʣʝʯʝʥʠʷ ʠ ʦʪ-

ʙʦʨʘ ʥʦʚʳʭ ʩʦʪʨʫʜʥʠʢʦʚ.  

3. ʆʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ: ʦʮʝʥʢʘ ʚʳʷʚʣʷʝʪ ʧʦ-

ʪʨʝʙʥʦʩʪʠ ʚ ʦʙʫʯʝʥʠʠ ʠ ʦʧʨʝʜʝʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʤʝʶʱʠʭʩʷ ʦʙʫʯʘʶʱʠʭ ʧʨʦʛʨʘʤʤ.  

4. ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʘʜʨʦʚʦʛʦ ʨʝʟʝʨʚʘ: ʚ ʦʩʥʦʚʝ 

ʣʝʞʠʪ ʦʮʝʥʢʘ ʨʘʙʦʪʳ ʠ ʨʘʙʦʯʝʛʦ ʧʦʚʝʜʝʥʠʷ ʩʦʪʨʫʜ-

ʥʠʢʦʚ. 

5. ɸʥʘʣʠʟ ʨʘʙʦʪʳ ʧʝʨʩʦʥʘʣʘ: ʧʦʟʚʦʣʷʝʪ ʦʧʨʝ-

ʜʝʣʠʪʴ ʩʪʘʥʜʘʨʪʳ ʠ ʧʦʢʘʟʘʪʝʣʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦ-

ʨʳʭ ʦʮʝʥʠʚʘʝʪʩʷ ʨʘʙʦʯʝʝ ʧʦʚʝʜʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ. 

6. ʈʘʟʚʠʪʠʝ ʧʝʨʩʦʥʘʣʘ: ʚʳʷʚʣʷʝʪ ʨʘʙʦʯʠʡ ʧʦ-

ʪʝʥʮʠʘʣ ʩʦʪʨʫʜʥʠʢʦʚ.  

7. ʉʠʩʪʝʤʘ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ: 

ʟʜʝʩʴ ʦʮʝʥʠʚʘʥʠʝ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦʪʠ-

ʚʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʨʦʩʩʠʡʩʢʠʭ ʦʨʛʘʥʠʟʘ-

ʮʠʷʭ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʩʤʦʪʨ ʧʦʜʭʦʜʦʚ ʢ ʦʮʝʥʢʝ 

ʥʘʜʝʞʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ. ʇʨʠʤʝʥʝʥʠʝ ʦʪʜʝʣʴʥʳʭ 

ʦʙʦʩʦʙʣʝʥʥʳʭ ʤʝʪʦʜʠʢ ʫʭʦʜʠʪ ʥʘ ʚʪʦʨʦʡ ʧʣʘʥ, ʧʝʨ-

ʩʧʝʢʪʠʚʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʨʘʟ-

ʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʠ ʤʝʪʦʜʠʢ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ ʩʦʙ-

ʩʪʚʝʥʥʳʭ ʤʝʪʦʜʦʣʦʛʠʡ ʚ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʪʨʘʩʣʷʭ, 

ʚ ʢʦʪʦʨʳʭ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʦʨʛʘʥʠʟʘʮʠʷ. ʉʪʦʠʪ ʦʪ-

ʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʮʝʩʩ ʧʝʨʝʥʦʩʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʟʘ ʨʫ-

ʙʝʞʦʤ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʥʘʯʘʣʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ, ʯʪʦ ʧʦʨʦʞʜʘʝʪ 

ʚʦʟʥʠʢʘʶʱʠʝ ʫ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʧʳʪʥʳʭ ʨʫʢʦʚʦʜʠ-

ʪʝʣʝʡ ʠ ʩʦʪʨʫʜʥʠʢʦʚ HR-ʦʪʜʝʣʦʚ ʩʣʦʞʥʦʩʪʠ ʚ ʠʭ 

ʧʨʠʤʝʥʝʥʠʠ ʠ ʘʜʘʧʪʘʮʠʠ. ɺ ʪʦʞʝ ʚʨʝʤʷ, ʥʠ ʚ ʈʦʩ-

ʩʠʠ, ʥʠ ʟʘ ʨʫʙʝʞʦʤ ʧʦʢʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʦʡ ʫʥʠ-

ʬʠʮʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʨʝʰʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ 

ʧʨʦʙʣʝʤ ʠ ʘʜʘʧʪʘʮʠʠ ʤʝʪʦʜʠʢ.  

ʉʦʛʣʘʩʥʦ ɻʆʉʊ ʈ ʀʉʆ 9001-2008 [2] ʧʝʨʩʦ-

ʥʘʣ, ʚʳʧʦʣʥʷʶʱʠʡ ʨʘʙʦʪʫ, ʚʣʠʷʶʱʫʶ ʥʘ ʩʦʦʪʚʝʪ-

ʩʪʚʠʝ ʧʨʦʜʫʢʮʠʠ ʪʨʝʙʦʚʘʥʠʷʤ, ʜʦʣʞʝʥ ʙʳʪʴ ʢʦʤʧʝ-

ʪʝʥʪʥʳʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʫʯʝʥʥʳʤ ʦʙʨʘʟʦʚʘ-

ʥʠʝʤ, ʧʦʜʛʦʪʦʚʢʦʡ, ʥʘʚʳʢʘʤʠ ʠ ʦʧʳʪʦʤ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʟʘ ʵʪʠʤ ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ 

ʢʦʥʪʨʦʣʴ, ʧʦʢʘʟʘʪʝʣʠ ʜʦʣʞʥʳ ʠʟʤʝʨʷʪʴʩʷ, ʘ ʥʘ ʠʭ 

ʦʩʥʦʚʝ ï ʧʨʦʚʦʜʠʪʴʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʨʦʧʨʠʷ-

ʪʠʷ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʝʪʦʜʦʚ ʠ ʤʝʪʦʜʠʢ ʦʮʝʥʢʠ 

ʥʘʜʝʞʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ. ʉʦʪʨʫʜʥʠʢʘʤ ʩʣʫʞʙʳ ʧʦ 

ʫʧʨʘʚʣʝʥʠʶ ʧʝʨʩʦʥʘʣʦʤ ʠ ʨʫʢʦʚʦʜʩʪʚʫ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʘʞʥʦ ʠʤʝʪʴ ʯʝʪʢʦʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʢʘʢʦʡ ʚʠʜ ʦʮʝʥʢʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʚ ʝʛʦ ʦʨʛʘʥʠʟʘʮʠʠ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʚ ʜʘʥ-

ʥʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʣʘʛʘʶʪ ʥʝʩʢʦʣʴʢʦ ʢʣʘʩʩʠʬʠʢʘʮʠʡ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʢ, ʥʦ ʚ ʮʝʣʦʤ, ʠʭ ʚʩʝ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʝʜʠʥʦʤ ʚʠʜʝ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ 

(ʪʘʙʣʠʮʘ 2.1) [3]: 

ʊʘʙʣʠʮʘ 2.1 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʙʣʘʛʦʥʘʜʝʞʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʄʝʪʦʜ ʆʧʠʩʘʥʠʝ ʤʝʪʦʜʘ 

ɻʨʫʧʧʘ 1. ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʤʝʪʦʜʳ 

ʈʘʥʛʦʚʳʡ ʤʝʪʦʜ 

ʉʫʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʩʪʘʚʣʝʥʠʠ ʨʝʡʪʠʥʛʦʚ ʩʦʪʨʫʜʥʠʢʦʚ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ, ʥʘ ʠʭ 

ʦʩʥʦʚʝ ʜʘʣʝʝ ʬʦʨʤʠʨʫʝʪʩʷ ʦʙʱʠʡ ʨʝʡʪʠʥʛ. ʅʘ ʝʛʦ ʦʩʥʦʚʝ ʧʨʠʥʠʤʘʶʪ ʨʝʰʝʥʠʷ ʦ 

ʩʦʢʨʘʱʝʥʠʠ ʠʣʠ ʦʙʫʯʝʥʠʠ ʨʘʙʦʪʥʠʢʦʚ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪ ʤʘʣʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ. 

ʄʝʪʦʜ ʟʘʜʘʥʥʦʡ 

ʙʘʣʣʴʥʦʡ ʦʮʝʥʢʠ 

ʌʦʨʤʠʨʫʝʪʩʷ ʙʘʣʣʴʥʘʷ ʩʠʩʪʝʤʘ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʟʘ ʫʩʧʝʭʠ, ʛʜʝ ʩʦʪʨʫʜʥʠʢ ʧʦʣʫʯʘʝʪ 

ʠʟʚʝʩʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ ʟʘ ʢʘʞʜʦʝ ʢʦʥʢʨʝʪʥʦʝ ʜʦʩʪʠʞʝʥʠʝ. ʇʦ ʠʪʦʛʘʤ ʧʝʨʠʦʜʘ 

ʙʘʣʣʳ ʩʫʤʤʠʨʫʶʪʩʷ. ʉʧʦʩʦʙ ʧʦʜʭʦʜʠʪ ʜʣʷ ʨʝʰʝʥʠʡ ʦ ʥʘʯʠʩʣʝʥʠʠ ʧʨʝʤʠʡ ʠ 

ʙʦʥʫʩʦʚ, ʧʨʦʜʚʠʞʝʥʠʠ ʧʦ ʩʣʫʞʙʝ. 

ʄʥʦʛʦʬʘʢʪʦʨ-

ʥʳʝ ʣʠʯʥʳʝ 

ʦʧʨʦʩʥʠʢʠ 

ʃʠʯʥʦʩʪʥʳʝ ʦʧʨʦʩʥʠʢʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʧʠʩʘʥʠʷ ʰʠʨʦʢʦʡ ʩʬʝʨʳ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʣʠʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʄʝʪʦʜ ʩʚʦʙʦʜ-

ʥʦʡ ʙʘʣʣʴʥʦʡ 

ʦʮʝʥʢʠ 

ʉʧʝʮʠʘʣʠʩʪʳ ʦʮʝʥʠʚʘʶʪ ʢʘʞʜʦʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʢʘʯʝʩʪʚʦ ʩʦʪʨʫʜʥʠʢʘ ʠ 

ʚʳʩʪʘʚʣʷʶʪ ʙʘʣʣʳ (ʩʚʦʙʦʜʥʦ). ʆʮʝʥʢʠ ʩʢʣʘʜʳʚʘʶʪʩʷ ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʦʙʱʠʡ 

ʨʝʡʪʠʥʛ. ʅʘ ʠʭ ʦʩʥʦʚʝ ʤʦʞʥʦ ʧʨʠʥʠʤʘʪʴ ʢʘʨʴʝʨʥʳʝ ʠ ʟʘʨʧʣʘʪʥʳʝ ʨʝʰʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʫʯʝʥʠʝʤ. 

ɻʨʫʧʧʘ 2. ʂʘʯʝʩʪʚʝʥʥʳʝ ʤʝʪʦʜʳ 

ʄʘʪʨʠʯʥʳʡ ʤʝ-

ʪʦʜ 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʦʩʪʘʚʣʷʝʪʩʷ ʩʧʠʩʦʢ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʢʘʯʝʩʪʚ, ʚʘʞʥʳʭ ʜʣʷ ʫʩʧʝʰʥʦʡ 

ʨʘʙʦʪʳ ʥʘ ʢʦʥʢʨʝʪʥʦʡ ʜʦʣʞʥʦʩʪʠ. ɼʘʣʝʝ ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʢʘʯʝʩʪʚʘ ʦʮʝʥʠʚʘʝʤʦʛʦ 

ʨʘʙʦʪʥʠʢʘ ʩʨʘʚʥʠʚʘʶʪ ʩ ʵʪʠʤ ʥʘʙʦʨʦʤ ʠʜʝʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʄʝʪʦʜ ʵʪʘʣʦʥʘ 
ʄʝʪʦʜ ʧʦʭʦʞ ʥʘ ʤʘʪʨʠʯʥʳʡ, ʦʜʥʘʢʦ ʟʘ ʦʙʨʘʟʝʮ ʟʜʝʩʴ ʙʝʨʫʪ ʥʘʠʙʦʣʝʝ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ ʨʝʘʣʴʥʦʛʦ ʨʘʙʦʪʥʠʢʘ ʥʘ ʪʦʡ ʞʝ ʜʦʣʞʥʦʩʪʠ. 

ʄʝʪʦʜ ç360 ʛʨʘ-

ʜʫʩʦʚè 

ʄʝʪʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʮʝʥʢʫ ʩʦʪʨʫʜʥʠʢʘ ʢʦʣʣʝʛʘʤʠ, ʨʫʢʦʚʦʜʩʪʚʦʤ, ʧʦʜʯʠʥʝʥʥʳʤʠ, 

ʢʣʠʝʥʪʘʤʠ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ ʩʦʪʨʫʜʥʠʢʘ ʨʘʟʨʘʙʘʪʳʚʘʶʪ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʣʘʥ ʨʘʟʚʠʪʠʷ. ʕʪʦʪ ʩʧʦʩʦʙ ʦʮʝʥʢʠ ʧʦʜʭʦʜʠʪ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʧʨʦʝʢʪʥʳʭ ʢʦʤʘʥʜ. 

ɻʨʫʧʧʦʚʘʷ ʵʢʩ-

ʧʝʨʪʥʘʷ ʦʮʝʥʢʘ 

ʄʝʪʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʙʝʩʝʜʫ ʩʦʪʨʫʜʥʠʢʘ ʩ ʛʨʫʧʧʦʡ ʵʢʩʧʝʨʪʦʚ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʨʫʢʦʚʦʜʩʪʚʦʤ. ʆʙʩʫʞʜʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. 
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ɻʨʫʧʧʘ 3. ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ 

ʄʝʪʦʜ ʩʫʤʤʳ 

ʦʮʝʥʦʢ 

ʉʦʛʣʘʩʥʦ ʤʝʪʦʜʫ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʩʪʘʚʠʪʴ ʩʧʠʩʦʢ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʢʘʯʝʩʪʚ, ʢʣʶʯʝʚʳʭ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʜʦʣʞʥʦʩʪʠ ʦʮʝʥʠʚʘʝʤʦʛʦ. ʕʢʩʧʝʨʪʳ ʦʮʝʥʠʚʘʶʪ, ʥʘʩʢʦʣʴʢʦ ʯʘʩʪʦ 

ʚ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʪʨʝʯʘʶʪʩʷ ʵʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʨʠ ʵʪʦʤ ʧʨʠʩʚʘʠʚʘʶʪʩʷ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʙʘʣʣʳ. ʀʪʦʛʦʚʳʡ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʥʝʢʠʤ 

çʠʜʝʘʣʴʥʳʤè. 

ʉʠʩʪʝʤʘ ʟʘʜʘʥ-

ʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ 

ʇʦ ʤʝʪʦʜʫ ʚʳʙʠʨʘʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʳʡ ʨʷʜ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳ ʜʣʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝʭ ʦʮʝʥʠʚʘʝʤʳʭ ʩʦʪʨʫʜʥʠʢʦʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʵʪʠʤ ʬʘʢʪʦʨʘʤ ʨʘʙʦʪʥʠʢʦʚ ʜʝʣʷʪ ʥʘ ʥʝʩʢʦʣʴʢʦ ʚʳʙʨʘʥʥʳʭ 

ʢʘʪʝʛʦʨʠʡ. 

ɻʨʫʧʧʘ 4. ʄʝʪʦʜʳ ʦʮʝʥʢʠ ʧʦ KPI 

ʄʝʪʦʜ ʦʮʝʥʢʠ ʧʦ 

KPI 

ʉʧʦʩʦʙ ʦʮʝʥʢʠ ʧʝʨʩʦʥʘʣʘ ʧʦ ʢʣʶʯʝʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ 

ʩʧʝʮʠʬʠʢʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʟʘʥʠʤʘʝʤʦʡ ʜʦʣʞʥʦʩʪʠ. ɺ ʮʝʣʦʤ, ʪʘʢʘʷ ʦʮʝʥʢʘ ʩʚʦʜʠʪʩʷ 

ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʪʦʛʦ, ʜʦʩʪʠʛʘʝʪ ʣʠ ʩʦʪʨʫʜʥʠʢ ʧʦʩʪʘʚʣʝʥʥʳʭ ʪʘʢʪʠʯʝʩʢʠʭ ʠ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ, ʠʣʠ ʥʝʪ. 

 

ʆʜʥʦʡ ʠʟ ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʪʦʜʠʢ ʦʮʝʥʢʠ ʥʘʜʝʞ-

ʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʥʘ ʦʩʥʦʚʝ ʥʝ-

ʯʝʪʢʦʡ ʣʦʛʠʢʠ. ʈʘʟʥʦʦʙʨʘʟʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ ʤʝʪʦ-

ʜʠʢʠ ʩʫʱʝʩʪʚʫʶʪ ʤʥʦʛʦ, ʧʦʩʢʦʣʴʢʫ ʜʘʥʥʫʶ ʤʝʪʦ-

ʜʠʢʫ ʤʦʞʥʦ ʘʜʘʧʪʠʨʦʚʘʪʴ ʧʦʜ ʦʩʦʙʝʥʥʦʩʪʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. ʂʘʢ ʦʪʤʝʯʘʶʪ ɸ. ʋ. ʀʙ-

ʨʘʛʠʤʦʚ, ʃ. ɸ. ʀʙʨʘʛʠʤʦʚʘ, ʄ. ɺ. ʂʘʨʘʚʘʝʚʘ ʚ ʩʚʦʝʤ 

ʪʨʫʜʝ [4], ʧʨʠ ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʢʠ ʥʘʜʝʞʥʦ-

ʩʪʠ ʧʝʨʩʦʥʘʣʘ ʚʩʝʛʜʘ ʚʦʟʥʠʢʘʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʩʪʝ-

ʧʝʥʴ ʥʝʯʸʪʢʦʩʪʠ. ɸʚʪʦʨʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʪʦʜ 

ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ 

ʥʘʜʝʞʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʥʘ ʦʩʥʦʚʝ ʥʝʯʸʪʢʦʡ ʣʦʛʠʢʠ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʢʦʪʦʨʦʡ ʧʦʟʚʦʣʷʝʪ ʚʳ-

ʩʪʨʦʠʪʴ ʤʦʜʝʣʴ ʦʙʲʝʢʪʘ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʥʝʯʸʪʢʠʭ 

ʨʘʩʩʫʞʜʝʥʠʷʭ ʠ ʧʨʘʚʠʣʘʭ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʨʝʜʣʘʛʘ-

ʝʪʩʷ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʚ ʨʘʤʢʘʭ 9 ʵʪʘʧʦʚ: 

1. ʅʘ ʧʝʨʚʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ, 

ʦʧʠʩʳʚʘʶʱʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ 

ʧʝʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʥʘʜʝʞʥʦʩʪʠ ʧʝʨʩʦ-

ʥʘʣʘ (ʬʦʨʤʫʣʘ 2.2): 

 

ὑώȟώȟȣȟώ Ὢὼȟὼȟȣȟὼ , (ʬʦʨʤʫʣʘ 2.2) 

 

ʛʜʝ 

ὑ ï ʫʨʦʚʝʥʴ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʘ; 

ὼȣὼ ï ʚʭʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ 

ʦʮʝʥʢʠ; 

ώȣώ  ï ʚʳʭʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ 

ʦʮʝʥʢʠ. 

2. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʤʝʪʦʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʧʝʨʝʯʥʷ ʜʦʣʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʘʮʠʠ (ʚʳ-

ʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ώ ).  

3. ɼʘʣʝʝ, ʥʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʮʝ-

ʥʠʚʘʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ (ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʧʝʨʝʤʝʥ-

ʥʳʝ ὼ). ʊʨʝʙʦʚʘʥʠʷ ʢ ʜʦʣʞʥʦʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʨʝ-

ʘʣʠʩʪʠʯʥʳʤʠ ʠ ʜʦʧʫʩʢʘʪʴ ʦʧʨʝʜʝʣʸʥʥʫʶ ʩʪʝʧʝʥʴ 

ʛʠʙʢʦʩʪʠ. ʆʙʳʯʥʦ ʜʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʫʢʘʟʳʚʘʶʪʩʷ 

ʚ ʜʦʣʞʥʦʩʪʥʳʭ ʠʥʩʪʨʫʢʮʠʷʭ ʨʘʙʦʪʥʠʢʦʚ, ʚ ʩʪʘʥ-

ʜʘʨʪʘʭ ʠ ʜʨʫʛʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʦʨʛʘʥʠ-

ʟʘʮʠʠ.  

4. ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ï ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤ-ʤʥʦ-

ʞʝʩʪʚʘ ʚʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ ὼ ʠ ʟʘʜʘʥʠʝ ʝʛʦ ʬʫʥʢʮʠ-

ʷʤʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʦʧʠʩʘʥʠʷ ʢʘ-

ʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ ʢʦʤʤʫʥʠʢʘʙʝʣʴ-

ʥʦʩʪʴ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʠ ʪ.ʧ., ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʪʝʨʤʳ: çʚʳʩʦʢʠʡè, çʩʨʝʜʥʠʡè, çʥʠʟʢʠʡè, ʟʘʜʘʥʥʳʝ 

ʛʘʫʩʩʦʚʳʤʠ ʬʫʥʢʮʠʷʤʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ.  

5. ʇʷʪʳʡ ʵʪʘʧ ï ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʘ 

ʚʳʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ώ  = [0;100] ʠ ʟʘʜʘʥʠʝ ʝʛʦ 

ʬʫʥʢʮʠʷʤʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ὄ . ʇʦʩʢʦʣʴʢʫ ʚʳ-

ʭʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʙʫʜʫʪ ʦʪʨʘʞʘʪʴ ʩʪʝʧʝʥʴ ʩʦʦʪ-

ʚʝʪʩʪʚʠʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʢʘʥʜʠʜʘʪʘ ʨʘʟʣʠʯʥʳʤ 

ʜʦʣʞʥʦʩʪʷʤ ʧʨʝʜʧʨʠʷʪʠʷ, ʜʣʷ ʚʳʚʦʜʘ ʵʪʠʭ ʧʝʨʝ-

ʤʝʥʥʳʭ ʫʜʦʙʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʮʝʥʪʳ, ʪ.ʝ. ʤʥʦ-

ʞʝʩʪʚʦ [0;100]. ʅʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤʠ ʬʫʥʢʮʠ-

ʷʤʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʝ 

ʬʫʥʢʮʠʠ ʛʘʫʩʩʦʚʘ ʪʠʧʘ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʪʨʝʭ ʪʝʨʤʦʚ: 

çʅʝʪè, çʄʦʞʝʪ ʙʳʪʴè ʠ çɼʘè.  

6. ʐʝʩʪʦʡ ʵʪʘʧ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʧʠʩʘʥʠʝ ʙʘʟʳ 

ʧʨʘʚʠʣ, ʦʪʨʘʞʘʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʧʨʝʜʝʣʸʥʥʳʤ 

ʜʦʣʞʥʦʩʪʷʤ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʨʘʚʠʣʘ ʟʘʜʘʪʴ ʚ ʩʣʝʜʫ-

ʶʱʝʤ ʚʠʜʝ: ʝʩʣʠ ὼ ʝʩʪʴ ὃ ʠ ὼ ʝʩʪʴ ὃ  ʠ é ʠ ὼ 

ʝʩʪʴ ὃ, ʪʦ ώ ʝʩʪʴ ὄ ʠ ώ ʝʩʪʴ ὄ ʠ ώ  ʝʩʪʴ ὄ, ʛʜʝ 

ɸ ʠ ɺ ï ʪʝʨʤʳ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ, ʧʦ-

ʩʪʨʦʝʥʥʳʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ ʭ ʠ 

ʚʳʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ ʫ, ʛʜʝ n ï ʢʦʣʠʯʝʩʪʚʦ ʚʭʦʜʥʳʭ 

ʧʝʨʝʤʝʥʥʳʭ (ʦʮʝʥʠʚʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ), m - ʢʦʣʠ-

ʯʝʩʪʚʦ ʚʳʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ (ʜʦʣʞʥʦʩʪʝʡ).  

7. ʉʝʜʴʤʦʡ ʵʪʘʧ ï ʦʮʝʥʢʘ ʢʘʥʜʠʜʘʪʘ ʠ ʦʧʨʝʜʝ-

ʣʝʥʠʝ ʚʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ ὼ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʧʨʦʠʟ-
ʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʢʘʥʜʠʜʘʪʘ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʳʙʨʘʥ-

ʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩ ʧʦʤʦʱʴʶ ʧʨʠʥʷʪʳʭ ʚ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʤʝʪʦʜʦʚ (ʠʥʪʝʨʚʴʶ, ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʠ ʪ.ʧ.).  

8. ɺʦʩʴʤʦʡ ʵʪʘʧ ï ʥʝʯʸʪʢʠʡ ʣʦʛʠʯʝʩʢʠʡ ʚʳʚʦʜ 

ʧʦ ʩʧʦʩʦʙʫ ʄʘʤʜʘʥʠ ʠ ʉʫʛʝʥʦ. ɺ ʥʝʯʸʪʢʦʤ ʚʳʚʦʜʝ 

ʪʠʧʘ ʄʘʤʜʘʥʠ ʟʥʘʯʝʥʠʷ ʚʳʭʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʟʘ-

ʜʘʶʪʩʷ ʥʝʯʸʪʢʠʤʠ ʪʝʨʤʘʤʠ, ʚ ʚʳʚʦʜʝ ʪʠʧʘ ʉʫʛʝʥʦ 

ï ʢʘʢ ʣʠʥʝʡʥʘʷ ʢʦʤʙʠʥʘʮʠʷ ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ. 

ʇʦʩʢʦʣʴʢʫ ʚ ʜʘʥʥʦʤ ʘʣʛʦʨʠʪʤʝ ʚʳʭʦʜʥʳʝ ʧʝʨʝʤʝʥ-

ʥʳʝ (ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʜʦʣʞʥʦʩʪʷʤ) ʥʝʚʦʟ-

ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʢʘʢ ʣʠʥʝʡʥʫʶ ʢʦʤʙʠʥʘʮʠʶ 

ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ (ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʨʩʦʥʘʣʘ), ʘ 

ʟʘʜʘʥʠʝ ʠʭ ʥʝʯʸʪʢʠʤʠ ʪʝʨʤʘʤʠ: çʜʘè, çʥʝʪè, çʤʦ-

ʞʝʪ ʙʳʪʴè ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦ, ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʣʦʛʠʯʝʩʢʠʡ ʚʳʚʦʜ ʠʤʝʥʥʦ ʧʦ ʩʧʦʩʦʙʫ ʄʘʤ-

ʜʘʥʠ. 

9. ʇʦʩʣʝʜʥʠʡ ʵʪʘʧ ï ʧʦʣʫʯʝʥʠʝ ʚʳʭʦʜʥʳʭ ʟʥʘ-

ʯʝʥʠʡ ɺʳʭʦʜʥʳʝ ʟʥʘʯʝʥʠʡ ώ, ʢʦʪʦʨʳʝ ʚʳʚʦʜʷʪʩʷ ʚ 
ʧʨʦʮʝʥʪʘʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʝʧʝʥʠ ʥʘʜʝʞʥʦʩʪʠ 

ʠ ʧʨʠʛʦʜʥʦʩʪʠ ʦʮʝʥʠʚʘʝʤʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʨʘʟʣʠʯ-

ʥʳʤ ʜʣʷ ʜʦʣʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʘʮʠʠ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʜʦ-

ʩʪʘʪʦʯʥʦ ʦʧʝʨʘʪʠʚʥʦ ʠ ʦʙʲʝʢʪʠʚʥʦ ʧʨʦʚʝʩʪʠ 

ʦʮʝʥʢʫ ʥʘʜʝʞʥʦʩʪʠ ʠ ʧʨʠʛʦʜʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʘ 

ʪʘʢʞʝ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʠ ʦʪʙʦʨʝ 

ʧʝʨʩʦʥʘʣʘ ʠʣʠ ʧʨʠ ʝʛʦ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʘʪʪʝʩʪʘʮʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʥʝʯʸʪʢʦʡ ʣʦʛʠʢʠ ʧʦʟʚʦʣʷʝʪ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʙʘʟʫ ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʧʝʨʩʦʥʘʣʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʘ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʜʣʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʠʢʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʢʨʘʱʝ-

ʥʠʶ ʚʨʝʤʝʥʠ ʥʘ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʠ ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴ-

ʪʘʪʦʚ.  

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʂʘʣʝʜʠʥʘ ʅ.ʆ. ʆʮʝʥʢʘ ʥʘʜʝʞʥʦʩʪʠ ʧʝʨʩʦ-

ʥʘʣʘ ʢʘʢ ʚʘʞʥʝʡʰʠʡ ʬʘʢʪʦʨ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / ʅ.ʆ. 

ʂʘʣʝʜʠʥʘ, ɸ.ɺ. ɻʘʣʢʠʥ, ʆ.ɺ. ɺʦʨʦʙʴʝʚʘ // ɻʦʨʥʳʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʙʶʣʣʝʪʝʥʴ 

(ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ). 2012. URL: 

https://cyberleninka.ru/article/n/otsenka-nadezhnosti-

personala-kak-vazhneyshiy-faktor-obespecheniya-be-

zopasnosti-proizvodstva (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 20.11.19) 

2. ɻʆʉʊ ʈ ʀʉʆ 9001-2008 çʉʠʩʪʝʤʳ ʤʝ-

ʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ. ʊʨʝʙʦʚʘʥʠʷè [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]. ɺʚʝʜ. 2009-11-13. ʄ.: ʉʪʘʥʜʘʨʪʠʥʬʦʨʤ, 

2009. URL: 

https://www.vyatsu.ru/uploads/file/1408/gost_r_iso_9

001_2008.pdf (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 20.11.19). 

3. ʅʘʛʦʨʥʳʭ ʆ.ɸ., ʈʝʚʝʥʢʦ ʅ.ʌ. ʆ ʢʣʘʩʩʠʬʠ-

ʢʘʮʠʠ ʤʝʪʦʜʦʚ ʪʨʫʜʘ ʧʝʨʩʦʥʘʣʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ɺʝʩʪʥʠʢ ʀʞʝʚʩʢʦʛʦ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 2011. 

URL: https://elibrary.ru/item.asp?id=17280461 (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 25.11.19). 

4. ʀʙʨʘʛʠʤʦʚ ɸ.ʋ. ʆʮʝʥʢʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ 

ʧʝʨʩʦʥʘʣʘ ʪʦʨʛʦʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʤʝʪʦʜʳ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝ-

ʩʫʨʩ] / ɸ.ʋ. ʀʙʨʘʛʠʤʦʚ, ʃ.ɸ. ʀʙʨʘʛʠʤʦʚʘ, ʄ.ɺ. ʂʘ-

ʨʘʚʘʝʚʘ // ɺʝʩʪʥʠʢ ʉʘʤʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʘʢʘʜʝʤʠʢʘ 

ʉ.ʇ. ʂʦʨʦʣʝʚʘ. 2012. URL: 

https://cyberleninka.ru/article/n/14643368 (ʜʘʪʘ ʦʙʨʘ-

ʱʝʥʠʷ: 25.11.19). 

 

ʊʦʤʘʝʚ ʊʘʤʝʨʣʘʥ ʂʘʟʙʝʢʦʚʠʯ  

ʉʪʫʜʝʥʪ 2 ʢʫʨʩʘ ʤʘʛʠʩʪʨʘʪʫʨʳ 

ʢʘʬʝʜʨʳ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʥʝʜʚʠʞʠʤʦʩʪʴʶ 

ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛ. ʄʦʩʢʚʘ 

 

ʉʆɺʈɽʄɽʅʅʓɽ ʇʈʆɹʃɽʄʓ ʆɹɽʉʇɽʏɽʅʀʗ ʕʅɽʈɻʆʕʌʌɽʂʊʀɺʅʆʉʊʀ ɾʀʃʀʑʅʆɻʆ 

ʉʊʈʆʀʊɽʃʔʉʊɺɸ: ɿɸʈʋɹɽɾʅʓʁ ʆʇʓʊ 

 

Tomaev Tamerlan Kazbekovich 

2nd year master's student 

Department of construction organization and real estate management 

Moscow state University of construction, Moscow 

 

MODERN PROBLEMS OF ENERGY EFFICIENCY OF HOUSING CONSTRUCTION: FOREIGN 

EXPERIENCE 

 

ɸʥʥʦʪʘʮʠʷ 

ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʙʣʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦ-

ʠʪʝʣʴʩʪʚʘ ʚ ʈʌ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʞʠʣʠʱʥʦʤ ʩʝʢʪʦʨʝ ʚʦʟʤʦʞʥʦ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʦʚʳʭ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʞʠʣʳʭ ʜʦʤʦʚ ʠ ʪʝʨʤʦʤʦʜʝʨʥʠʟʘʮʠʠ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʞʠ-

ʣʠʱʥʦʛʦ ʬʦʥʜʘ. ʈʘʩʩʤʦʪʨʝʥʦ ʧʦʥʷʪʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʋʩʪʘʥʦʚʣʝʥʦ ʦʪʣʠʯʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʦʤʦʚ ʩʦʛʣʘʩʥʦ ʝʚʨʦʧʝʡʩʢʠʤ ʥʦʨʤʘʤ ʦʪ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ. ʇʨʠʚʝʜʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʝʚʨʦʧʝʡʩʢʦʛʦ ʦʧʳʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʪʝʨʤʦʤʦʜʝʨʥʠ-

ʟʘʮʠʠ ʞʠʣʳʭ ʜʦʤʦʚ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ ʦʙʝʩʧʝʯʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ, ʘ ʪʘʢʞʝ ʛʣʘʚʥʳʝ ʟʘʜʘʥʠʷ ʜʣʷ ʩʪʨʦʠ-

ʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ.  

Abstract 

The objective of the article consists in studying problems associated with ensuring energy efficiency of resi-

dential construction in Ukraine. It is indicated that energy efficiency in the housing sector can be increased 

through construction of new energy-efficient residential houses and thermal modernization of already existing 

housing stock. The difference between the building energy classification under European norms and the domestic 

legal framework is established. The results of analysis of the European experience in state support of measures 

aimed at thermal modernization of residential houses are described. Basic routes to solving the problem of ensur-

ing energy efficiency of residential construction at the state level are formulated, as well as principal tasks for 

construction enterprises.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʠʣʠʱʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʞʠʣʠʱʥʳʡ ʩʝʢʪʦʨ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʪʦʧʣʠʚʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, ʤʝʪʦʜʳ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʪʝʨʤʦʤʦʜʝʨʥʠʟʘʮʠʷ. 

Keywords: residential construction, housing sector, energy efficiency, fuel and energy resources, energy sav-

ing methods, thermal modernization 
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ɺʚʝʜʝʥʠʝ. ʆʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝ-

ʥʠʡ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʧʦʣʠʪʠʢʠ ʩʪʨʘʥʳ ʚ ʞʠʣʦʤ ʩʝʢʪʦʨʝ ʷʚʣʷʝʪʩʷ ʧʦʚʳ-

ʰʝʥʠʝ ʝʛʦ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʆʩʥʦʚʥʳʝ ʚʦ-

ʧʨʦʩʳ, ʥʘʜ ʢʦʪʦʨʳʤʠ ʩʝʛʦʜʥʷ ʨʘʙʦʪʘʝʪ ʧʨʘʚʠʪʝʣʴ-

ʩʪʚʦ ʩʪʨʘʥʳ: 

 -ʫʤʝʥʴʰʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʛʘʟʘ ʪʝʧʣʦʩʥʘʙʞʘ-

ʶʱʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʥʘ 10 % ʜʦ ʢʦʥʮʘ 2020 ʛʦʜʘ;  

-ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʣʘʥʘ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʵʪʘʧʥʦʛʦ ʟʘʤʝʱʝʥʠʷ ʛʘʟʘ ʜʨʫ-

ʛʠʤʠ ʚʠʜʘʤʠ ʪʦʧʣʠʚʘ;  

-ʧʨʠʚʣʝʯʝʥʠʝ ʢʨʝʜʠʪʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʧʨʦʚʝʜʝ-

ʥʠʝ ʪʝʨʤʦʤʦʜʝʨʥʠʟʘʮʠʠ ʜʦʤʦʚ ʛʨʘʞʜʘʥ. 

ʇʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʞʠʣʦʤ 

ʩʝʢʪʦʨʝ ʚʦʟʤʦʞʥʦ ʧʨʠ ʩʦʟʜʘʥʠʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚ-

ʥʳʭ ʞʠʣʳʭ ʜʦʤʦʚ (ʥʦʚʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ) ʠ ʧʨʠ ʧʦ-

ʚʳʰʝʥʠʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ 

ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ (ʨʝʢʦʥʩʪʨʫʢʮʠʷ). ʆʙʟʦʨ ʧʦʩʣʝʜ-

ʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʫʙʣʠʢʘʮʠʡ. ʀʟʫ-

ʯʝʥʠʶ ʧʨʦʙʣʝʤ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʩʚʷʱʝʥʦ 

ʤʥʦʛʦ ʨʘʙʦʪ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʝʥʳʭ. ʉʦʚʨʝʤʝʥ-

ʥʳʤʠ ʘʩʧʝʢʪʘʤʠ ʦʙʝʩʧʝʯʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʘʥʠʤʘʶʪʩʷ ʌʘʨʝ-

ʥʶʢ ɻ. ɻ., ɸʛʝʝʚʘ ɻ. ʄ[7], ʊʠʤʯʝʥʢʦ ɻ. ɸ., ʐʝʚʯʫʢ 

ʆ. ɺ., ʇʝʪʨʦʚʘ ʃ. ɺ[6]. ɺʦʧʨʦʩʳ ʚʥʝʜʨʝʥʠʷ ʤʝʪʦʜʦʚ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʞʠʣʦʡ ʟʘ-

ʩʪʨʦʡʢʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʨʘʙʦʪʘʭ ʅʝʯʝʧʫʨʝʥʢʦ 

ɼ. ʉ., ɽʧʠʬʘʥʮʝʚʦʡ ʉ. ɺ.[3], ɸʙʝʣʝʰʦʚʘ ɺ. ʀ.[1], 

ʃʠʚʠʥʩʢʦʛʦ ʆ. ʄ., ɽʚʪʫʰʝʥʢʦ ɺ. ɸ[2]. ʆʜʥʘʢʦ, ʥʝ-

ʢʦʪʦʨʳʝ ʚʦʧʨʦʩʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʪʝ, ʯʪʦ ʢʘʩʘʶʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʞʠʣʠʱʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʪʨʝʙʫʶʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ. ʇʦ-

ʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʙʣʝʤʳ ʧʦʚʳʰʝ-

ʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʞʠʣʠʱʥʦʤ ʩʝʢʪʦʨʝ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʦʙʝʩʧʝʯʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʞʠʣʠʱʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʈʌ.  
ʆʩʥʦʚʥʦʡ ʤʘʪʝʨʠʘʣ ʠ ʨʝʟʫʣʴʪʘʪʳ. ʀʟʫʯʝʥʠʝ 

ʚʦʧʨʦʩʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʞʠ-
ʣʠʱʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʝʨ-
ʤʠʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʧʦʨʷʜʦʯʝʥʠʷ ʠ ʝʛʦ ʦʜʥʦʟʥʘʯʥʦʛʦ 
ʪʦʣʢʦʚʘʥʠʷ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʯʝʪʯʝ ʦʧʨʝʜʝ-
ʣʠʪʴ ʤʝʪʦʜʳ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʵʥʝʨʛʦʩʙʝʨʝ-
ʞʝʥʠʷ. 
ʇʨʠʯʝʤ "ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʧ-

ʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ" ʦʧʨʝʜʝʣʝʥʦ ʢʘʢ 
ʜʦʩʪʠʛʘʶʱʝʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ ʪʦʧʣʠʚʥʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʧʨʠ 
ʩʫʱʝʩʪʚʫʶʱʝʤ ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦ-
ʣʦʛʠʠ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ ʪʝʭʥʦʛʝʥʥʦʛʦ 
ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ. 
ʊʘʢʞʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, 
ʢʘʢ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ, ʧʨʠ ʢʦʪʦʨʦʤ ʜʦʩʪʠʞʝʥʠʝ 
ʮʝʣʝʡ ʠ ʚʳʧʦʣʥʝʥʠʝ ʬʫʥʢʮʠʡ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘ-
ʶʪʩʷ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʵʥʝʨʛʠʠ[4], ʣʠʙʦ 
ʢʘʢ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʵʥʝʨʛʠʠ ʥʘ 
ʚʳʭʦʜʝ ʧʨʦʮʝʩʩʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢ ʢʦʣʠʯʝʩʪʚʫ 
ʵʥʝʨʛʠʠ ʥʘ ʚʭʦʜʝ. ɼʣʷ ʦʪʜʝʣʴʥʳʭ ʠʟʜʝʣʠʡ ʵʪʦ ʧʦʥʷ-
ʪʠʝ ʩʦʚʧʘʜʘʝʪ ʩ ʧʦʥʷʪʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʣʝʟʥʦʛʦ 
ʜʝʡʩʪʚʠʷ (ʂʇɼ). 
ʉʦʛʣʘʩʥʦ ɽʚʨʦʧʝʡʩʢʦʡ ɼʠʨʝʢʪʠʚʝ ɽʉ 

2006/32/ɽʉ ʦ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʥʝʨʛʦ-
ʫʩʣʫʛʠ ʫ ʢʦʥʝʯʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʦʚʳʰʝʥʠʝ ʵʥʝʨ-

ʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʟʜʘʥʠʷʭ ï ʵʪʦ ʧʦʚʳʰʝʥʠʝ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʫ ʢʦʥʝʯʥʦʛʦ 
ʧʦʪʨʝʙʠʪʝʣʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʧʦʚʝ-
ʜʝʥʯʝʩʢʠʭ (ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ) ʠ/ʠʣʠ ʵʢʦʥʦʤʠʯʝ-
ʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ʉʯʠʪʘʝʤ, ʯʪʦ ʧʦʜ ʧʦʥʷʪʠʝʤ ʵʥʝʨ-
ʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʞʥʦ ʧʦʥʠʤʘʪʴ ʧʦʚʳʰʝʥʠʝ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʨʘʩʣʝʡ ʥʘʨʦʜʥʦʛʦ 
ʭʦʟʷʡʩʪʚʘ ʧʨʠ ʫʩʣʦʚʠʠ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʵʥʝʨʛʦ-
ʥʦʩʠʪʝʣʠ. 
ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʧʦ-

ʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʪʨʦ-
ʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ (1 %), ʦʥʘ ʦʧʨʝʜʝʣʷʝʪ ʙʫʜʫʱʝʝ 
ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʞʠʣʳʭ ʟʜʘʥʠʡ, 
ʘ ʠʤʝʥʥʦ: ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ ʬʘʢʪʠʯʝʩʢʠ 
ʧʦʪʨʝʙʣʷʝʪʩʷ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʥʫʞʜ 
(ʦʪʦʧʣʝʥʠʝ, ʧʦʜʦʛʨʝʚ ʚʦʜʳ, ʦʭʣʘʞʜʝʥʠʝ, ʚʝʥʪʠʣʷ-
ʮʠʷ, ʦʩʚʝʱʝʥʠʝ), ʩʚʷʟʘʥʥʳʭ ʩ ʪʠʧʠʯʥʳʤ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝʤ ʟʜʘʥʠʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʨʘʡʥʝ ʚʘʞʥʦ ʚ ʧʨʦ-
ʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʞʠʣʴʷ ʦʙʝʩʧʝʯʠʪʴ ʤʠʥʠʤʘʣʴ-
ʥʳʝ ʪʝʧʣʦ ʧʦʪʝʨʠ ʚ ʟʜʘʥʠʷʭ ʟʘ ʩʯʝʪ ʨʘʟʨʘʙʦʪʢʠ ʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʵʥʝʨʛʦʵʢʦʥʦʤʥʳʭ ʦʙʲʝʤʥʦ-
ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʩ ʚʳʩʦ-
ʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʝʧʣʦʧʝʨʝʜʘʯʝ 
ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʟʜʝʣʠʡ, ʵʥʝʨʛʦʵʬʬʝʢ-
ʪʠʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʨʝʛʫʣʠʨʫʝʤʳʭ, ʥʝʪʨʘʜʠʮʠ-
ʦʥʥʳʭ ʩʠʩʪʝʤ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ. ʇʦʩʢʦʣʴʢʫ ʧʦ-
ʪʨʝʙʥʦʩʪʠ ʙʳʪʦʚʦʛʦ ʩʝʢʪʦʨʘ ʷʚʣʷʝʪʩʷ ʚʪʦʨʳʤ ʧʦʩʣʝ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʦ ʫʨʦʚʥʶ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ, 
ʪʦ ʠʤʝʥʥʦ ʚ ʞʠʣʠʱʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩʦʩʨʝʜʦʪʦ-
ʯʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʦʙʝʩʧʝʯʝʥʠʷ ʵʥʝʨ-
ʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. 
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʵʥʝʨʛʦʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ ʤʦʞʥʦ ʪʨʝʤʷ ʧʫʪʷʤʠ: 
-ʫʚʝʣʠʯʠʪʴ ʩʦʙʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʝʦʙʭʦ-

ʜʠʤʦʛʦ ʨʝʩʫʨʩʘ; 
-ʜʠʚʝʨʩʠʬʠʮʠʨʦʚʘʪʴ ʠʩʪʦʯʥʠʢʠ ʝʛʦ ʠʤʧʦʨʪʘ; 
- ʫʤʝʥʴʰʠʪʴ ʦʙʲʝʤʳ ʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ. 
ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʝʛʦʜʥʷ, ʧʨʘʢʪʠʯʝʩʢʠ, 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʧʫʪʝʤ ʨʘʜʠʢʘʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ 
ʫʨʦʚʥʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ ʷʚʣʷ-
ʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʠ-
ʨʦʜʥʦʛʦ ʛʘʟʘ. 
ʇʦʵʪʦʤʫ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 
ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʘʢʣʘʜʳʚʘʪʴ 
ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʥʦʚʳʝ ʤʝʪʦʜʳ 
ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ. 
ʇʨʠ ʩʦʢʨʘʱʝʥʠʠ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʪʘʢʞʝ 

ʩʥʠʞʘʝʪʩʷ ʠ ʟʘʛʨʷʟʥʝʥʠʝ ʦʪ ʥʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 
ʵʥʝʨʛʦʠʩʪʦʯʥʠʢʦʚ (ʧʨʠʨʦʜʥʳʡ ʛʘʟ, ʥʝʬʪʴ, ʫʛʦʣʴ), 
ʩʦʟʜʘʚʘʷ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 
ʢʘʢ ʥʘ ʤʝʩʪʥʦʤ ʫʨʦʚʥʝ, ʪʘʢ ʠ ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩ-
ʰʪʘʙʝ. 
ɺ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʠʠ ʠ 

ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʚ ʩʪʨʘʥʘʭ ɽʉ ʧʦʰʣʠ ʧʫʪʝʤ ʨʘʟʨʘ-
ʙʦʪʢʠ ʩʧʝʮʠʘʣʴʥʳʭ ʜʠʨʝʢʪʠʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ 
ʜʣʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʚ ʩʪʨʘʥʘʭ ɽʉ ʩʪʨʦʠʪʝʣʴʥʳʭ 
ʥʦʨʤʘʪʠʚʦʚ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʟʜʘʥʠʡ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ 
ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʜʦʤʦʚ ʩʦʛʣʘʩʥʦ ʝʚʨʦʧʝʡʩʢʠʤ ʥʦʨ-
ʤʘʤ. ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʜʘʥʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʚʝ-
ʣʠʯʠʥʦʡ ʧʦʪʝʨʴ ʪʝʧʣʘ ʥʘ 1 ʤ2 ʧʣʦʱʘʜʠ ʟʜʘʥʠʷ ʟʘ 
ʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʠʣʠ ʛʦʜ (ʢɺʪ ʯʘʩ. / ʤ2 ʛʦʜ) 
ʠʣʠ ʟʘʪʨʘʪʘʤʠ ʪʝʧʣʘ ʥʘ ʥʘʛʨʝʚ 1ʤ3 ʦʙʲʝʤʘ ʟʜʘʥʠʷ 
ʟʘ ʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ (ʢɺʪ ʯ / ʤ3 ʛʦʜ). 
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ʊʘʙʣʠʮʘ 1 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʜʦʤʦʚ [5] 

ʕʥʝʨʛʝʪʠʯʝ-

ʩʢʠʡ ʢʣʘʩʩ 
ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 

ʇʦʢʘʟʘʪʝʣʴ ɽɸ (ʢɺʪ ʯ / ʤ2 

ʛʦʜ) 

ɸ+ ʇʘʩʩʠʚʥʳʡ ʜʦ 15 

ɸ ʅʠʟʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʆʪ 15 ʜʦ 45 

ɺ ʕʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʡ ʆʪ 45 ʜʦ 80 

ʉ ʉʨʝʜʥʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʡ ʆʪ 80 ʜʦ 100 

D ʉʨʝʜʥʝ ʵʥʝʨʛʦʝʤʢʠʡ (ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʘʢʪʫʘʣʴʥʳʝ ʩʧʨʦʩ) ʆʪ 100 ʜʦ 150 

ɽ ʕʥʝʨʛʦʝʤʢʠʡ ʆʪ 150 ʜʦ 250 

F ʚʳʩʦʢʦʵʥʝʨʛʦʝʤʢʠʡ ʙʦʣʝʝ 250 

 

ʉʫʱʝʩʪʚʫʶʱʠʡ ʞʠʣʠʱʥʳʡ ʬʦʥʜ ʥʘʰʝʡ 

ʩʪʨʘʥʳ, ʩʦʛʣʘʩʥʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, 

ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʵʥʝʨʛʦʝʤʢʦʛʦ ʢʣʘʩʩʘ F, ʚ ʪʦ 

ʚʨʝʤʷ, ʢʘʢ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʵʥʝʨʛʦʩʙʝʨʝʞʝ-

ʥʠʝ ʜʦʤʦʚ ʠʤʝʝʪ ʢʣʘʩʩ ɸ ʠ ɸ+. 

ʅʘ ʩʝʛʦʜʥʷ ʝʚʨʦʧʝʡʩʢʠʝ ʩʪʨʘʥʳ ʫʞʝ ʚʳʧʦʣ-

ʥʷʶʪ ʰʘʛ ʚʧʝʨʝʜ ʧʦ ʫʯʝʪʫ ʪʨʝʙʦʚʘʥʠʡ ʥʦʚʦʡ ɼʠʨʝʢ-

ʪʠʚʳ ʦʙ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ 2012/27 / ɽʉ (ʪʘʙʣ. 

2), ʢʦʪʦʨʘʷ ʫʩʠʣʠʚʘʝʪ ʥʦʨʤʳ ɼʠʨʝʢʪʠʚʳ 

2010/31/ɽʉ, ʫʩʢʦʨʷʷ ʝʞʝʛʦʜʥʳʝ ʪʝʤʧʳ ʧʦʚʳʰʝʥʠʷ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʘʥʠʡ ʩʪʨʘʥʘʤʠ ï ʯʣʝʥʘʤʠ 

ɽʉ. 

ʊʘʙʣʠʮʘ 2 

ʂʦʤʧʣʝʢʩ ʤʝʨ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʳʭ ʢ ʫʧʦʪʨʝʙʣʝʥʠʶ ʩʪʨʘ-

ʥʘʤʠ-ʯʣʝʥʘʤʠ ɽʉ ʩʦʛʣʘʩʥʦ ʜʠʨʝʢʪʠʚʝ 2012/27 / ɽʉ[8] 

ʉʧʨʦʩ ʋʩʠʣʠʷ 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʟʜʘʥʠʡ 
ʇʨʦʚʝʜʝʥʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʤʠʥʠʤʫʤ 3 % ʧʣʦʱʘʜʝʡ ʦʪʘʧʣʠʚʘʝʤʳʭ ʟʜʘ-

ʥʠʡ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪ ʦʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʢʦʤʧʘʥʠʠ, ʧʦʧʘʜʘʶʱʠʝ ʧʦʜ ʜʝʡʩʪʚʠʝ ʜʠʨʝʢʪʠʚʳ, 

ʜʦʣʞʥʳ ʜʦʩʪʠʯʴ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʵʥʝʨʛʠʠ. ɽʞʝʛʦʜʥʦʝ ʩʥʠʞʝʥʠʝ 

ʦʙʱʝʛʦ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʥʘ 1,5 % ʩ 2014 ʧʦ 2020 ʛʦʜʳ 

ʕʥʝʨʛʦʘʫʜʠʪ 

ʆʨʛʘʥʠʟʘʮʠʠ ʠ ʢʦʤʧʘʥʠʠ, ʦʧʝʨʠʨʫʶʱʠʝ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʨʳʥʢʝ ʠ ʷʚʣʷ-

ʶʪʩʷ ʢʨʫʧʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʵʥʝʨʛʠʠ, ʧʦʜʧʘʜʘʶʪ ʧʦʜ ʪʨʝʙʦʚʘʥʠʷ ʜʠ-

ʨʝʢʪʠʚʳ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʵʥʝʨʛʦʘʫʜʠʪʘ. ʇʨʦʮʝ-

ʜʫʨʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʚʝʜʝʥʘ ʥʝ ʧʦʟʞʝ, ʯʝʤ 

ʯʝʨʝʟ ʪʨʠ ʛʦʜʘ ʩ ʤʦʤʝʥʪʘ ʚʩʪʫʧʣʝʥʠʷ ʚ ʩʠʣʫ ʜʠʨʝʢʪʠʚʳ (2012 ʛʦʜ) ʠ ʧʦ-

ʚʪʦʨʷʪʴʩʷ ʢʘʞʜʳʝ ʯʝʪʳʨʝ ʛʦʜʳ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʵʥʝʨʛʦʘʫʜʠʪʦʨʘʤʠ 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʝ ʠ ʢʦʥʜʠ-

ʮʠʦʥʠʨʦʚʘʥʠʝ ʚʦʟʜʫʭ 

ɼʦ ʜʝʢʘʙʨʷ 2015 ʛʦʜʘ ʟʘʚʝʨʰʝʥʠʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ɽʚʨʦʢʦʤʠʩʩʠʠ ʦʪʯʝʪʦʚ 

ʧʦ ʪʝʢʫʱʝʤʫ ʩʦʩʪʦʷʥʠʶ ʜʝʣ ʠ ʧʣʘʥʦʚ ʧʦ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤʫ ʧʨʦʠʟʚʦʜ-

ʩʪʚʫ ʪʝʧʣʦʚʦʡ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʦʪʦʧʣʝʥʠʷ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ 

ʚʦʟʜʫʭʘ ʟʜʘʥʠʡ 

ʈʘʟʨʘʙʦʪʢʘ ʤʝʭʘʥʠʟʤʦʚ ʬʠ-

ʥʘʥʩʠʨʦʚʘʥʠʝ 

ʆʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʜʦʣʞʥʳ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʚʥʝʜʨʠʪʴ ʠʣʠ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʭʘʥʠʟʤʳ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʡ 

ʚ ʩʬʝʨʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʆʙʱʝʝʚʨʦʧʝʡʩʢʠʝ ʠ ʥʘʮʠʦ-

ʥʘʣʴʥʳʝ ʮʝʣʠ 

ʉʥʠʞʝʥʠʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʚ ɽʉ ʥʘ 20 % ʢ 2020 ʛʦʜʫ. ʂʘʞʜʘʷ ʠʟ ʩʪʨʘʥ 

ʜʦʣʞʥʘ ʫʩʪʘʥʦʚʠʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʮʝʣʠ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʠ ʘʢʪʫʘʣʠʟʠʨʦʚʘʪʴ ʩʪʨʘʪʝʛʠʶ ʢʘʞʜʳʝ ʪʨʠ ʛʦʜʘ ï ʚ 2014, 2017 

ʠ 2020 ʛʦʜʘʭ 

 

ʇʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʞʠʣʠʱʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʘʧʠʪʘʣʦʚʣʦ-

ʞʝʥʠʡ, ʘ ʧʦʪʦʤʫ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦʵʪʘʧʥʦ 

ʛʦʩʫʜʘʨʩʪʚʦʤ ʠ ʯʘʩʪʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʚ ʦʪʥʦʰʝ-

ʥʠʠ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʪʩʷ ʧʦʣʠʪʠʢʘ ʙʣʘʛʦʧʨʠʷʪʩʪʚʦ-

ʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʷʤ. ɼʨʫʛʠʤ ʠʩʪʦʯʥʠʢʦʤ ʬʠʥʘʥʩʠ-

ʨʦʚʘʥʠʷ ʧʨʦʝʢʪʦʚ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʠ-

ʚʣʝʯʝʥʠʝ ʩʨʝʜʩʪʚ ʠʟ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʬʠʥʘʥʩʦʚʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʩʘʤʳʤʠ ʘʢʪʠʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷ-

ʝʪʩʷ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ɹʘʥʢ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʨʘʟʚʠ-

ʪʠʷ (ʄɹʈʈ), ɽʚʨʦʧʝʡʩʢʠʡ ʙʘʥʢ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ 

ʨʘʟʚʠʪʠʷ (ɽɹʈʈ), ɽʚʨʦʧʝʡʩʢʠʡ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ 

ʙʘʥʢ (ɽʀɹ), ʉʝʚʝʨʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʬʠʥʘʥʩʦʚʘʷ 

ʢʦʨʧʦʨʘʮʠʷ (NEFCO). 

 ɽʚʨʦʧʝʡʩʢʠʡ ʦʧʳʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜ-

ʜʝʨʞʢʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʪʝʨʤʦʤʦʜʝʨʥʠʟʘʮʠʠ ʞʠ-

ʣʳʭ ʜʦʤʦʚ ʧʨʝʜʦʩʪʘʚʣʝʥ ʚ ʪʘʙʣ. 3. ʅʘʠʙʦʣʝʝ ʮʝʣʝ-

ʩʦʦʙʨʘʟʥʳʤ ʜʣʷ ʈʌ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʫ-

ʤʳʥʩʢʦʡ ʤʦʜʝʣʠ, ʧʦ ʢʦʪʦʨʦʡ ʛʦʩʫʜʘʨʩʪʚʦ 
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ʢʦʤʧʝʥʩʠʨʫʝʪ ʧʨʦʮʝʥʪʳ ʧʦ ʢʨʝʜʠʪʫ. ʊʘʢʞʝ ʥʝʦʙʭʦ-

ʜʠʤʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʮʝʣʝʚʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦʜ-

ʜʝʨʞʢʠ ʙʘʥʢʦʚ ʠ ʨʘʙʦʪʘʪʴ ʩ ʦʙʣʘʩʪʥʳʤʠ ʘʜʤʠʥʠ-

ʩʪʨʘʮʠʷʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʛʨʘʤʤʳ ʢʦʤʧʝʥʩʘʮʠʠ 

ʧʨʦʮʝʥʪʦʚ ʧʦ ʢʨʝʜʠʪʘʤ ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʨʫʛʠʝ ʤʝ-

ʭʘʥʠʟʤʳ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʦʚ ʧʦ ʵʥʝʨʛʦʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʜʣʷ ʥʘʩʝʣʝʥʠʷ (ʛʨʘʥʪʳ ʩ ʩʦʬʠʥʘʥʩʠʨʦ-

ʚʘʥʠʝʤ, ʨʝʚʦʣʴʚʝʨʥʳʝ ʬʦʥʜʳ). ʈʝʟʶʤʠʨʫʷ, ʤʦʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ, ʛʜʝ ʥʘʙʣʶʜʘ-

ʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʩʧʝʭʠ ʚ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʦʚ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʨʝʰʘʶʱʘʷ ʨʦʣʴ 

ʧʨʠʥʘʜʣʝʞʠʪ ʛʦʩʫʜʘʨʩʪʚʫ. ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʨʦ-

ʝʢʪʳ ʚ ʩʬʝʨʝ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʚ ʞʠʣʠʱʥʦʤ ʬʦʥʜʝ 

ʬʠʥʘʥʩʠʨʫʶʪʩʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʠʟ 

ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʬʦʥʜʦʚ. 

ʊʘʙʣʠʮʘ 3 

ʆʩʥʦʚʥʳʝ ʤʦʜʝʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʪʝʨʤʦʤʦʜʝʨʥʠʟʘʮʠʠ ʞʠʣʳʭ 

ʜʦʤʦʚ (ʝʚʨʦʧʝʡʩʢʠʡ ʦʧʳʪ) 

ʉʪʨʘʥʳ 
ʄʝʭʘʥʠʟʤʳ ʠ ʧʦʣʫʯʘʪʝʣʠ ʧʦ-

ʤʦʱʠ 
ʀʩʪʦʯʥʠʢʠ 

ʬʠʥʘʥʩʠʨʦ-

ʚʘʥʠʷ ʩʨʦʢ 
% 

ʄʦʜʝʣʴ 1: "ʥʝʤʝʮʢʘʷ "(ʣʴʛʦʪʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ) 

ɻʝʨʤʘʥʠʷ ʉʩʫʜʳ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ 25 ʣʝʪ 3 % 

ʉʣʦʚʘʢʠʷ ʉʩʫʜʳ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ ʜʦ 15 ʣʝʪ 3-8,9 % 

ɹʦʣʛʘʨʠʷ ʉʩʫʜʳ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 20 % 

ʛʨʘʥʪʘ 

ʂʨʝʜʠʪʥʳʝ ʣʠʥʠʠ ʄʌʆ 10 ʣʝʪ 10 % 

ʃʘʪʚʠʷ ʉʩʫʜʳ ʇʠʣʦʪʥʳʝ ʧʨʦʛʨʘʤʤʳ ʟʘ ʩʯʝʪ 

ʢʨʝʜʠʪʦʚ ʠ ʛʨʘʥʪʦʚ ʦʪ ʅʝʤʝʮ-

ʢʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ (ʠ KfW) ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ 

20 ʣʝʪ  

ʄʦʜʝʣʴ II: çʇʦʣʴʩʢʘʷè (ʢʦʤʧʝʥʩʘʮʠʷ ʯʘʩʪʠ ʩʪʦʠʤʦʩʪʠ / ʢʨʝʜʠʪʘ 

ʇʦʣʴʰʘ ɻʨʘʥʪʳ ʘʩʩʦʮʠʘʮʠʷʤ ʩʦʙ-

ʩʪʚʝʥʥʠʢʦʚ ʠ ʬʠʟʠʯʝʩʢʠʤ ʣʠ-

ʮʘʤ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ; 

ʟʘʡʤʳ ɺʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ 

 ʜʦ 25 % ʨʘʩ-

ʭʦʜʦʚ 

ʏʝʭʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ ʛʨʘʥʪʳ 

(600 ʝʚʨʦ / ʢʚʘʨʪʠʨʘ) ʘʩʩʦʮʠʘ-

ʮʠʷʤ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʠ ʬʠʟʠ-

ʯʝʩʢʠʤ ʣʠʮʘʤ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ, ʩʨʝʜ-

ʩʪʚʘ ʦʪ ʧʨʦʜʘʞʠ ʢʚʦʪ ʥʘ ʚʳ-

ʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʩʦ-

ʛʣʘʩʥʦ ʂʠʦʪʩʢʦʤʫ ʧʨʦʪʦʢʦʣʫ 

ʜʦ 15 ʣʝʪ ʜʦ 40 % ʨʘʩ-

ʭʦʜʦʚ 

ʃʠʪʚʘ ʉʫʙʩʠʜʠʠ / ʛʨʘʥʪʳ ʘʩʩʦʮʠʘ-

ʮʠʷʤ ʚʣʘʜʝʣʴʮʝʚ ʠ ʬʠʟʠʯʝ-

ʩʢʠʤ ʣʠʮʘʤ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ ʠ ʢʨʝ-

ʜʠʪʥʳʝ ʣʠʥʠʠ ʄʌʆ 

 15, 30, 50 % 

ʕʩʪʦʥʠʷ ɻʨʘʥʪ ʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʜʣʷ 

ʘʩʩʦʮʠʘʮʠʡ ʩʦʙʩʪʚʝʥʥʠʢʦʚ 

ʠʣʠ ʦʙʲʝʜʠʥʝʥʠʷ ʢʚʘʨʪʠʨ (ʙʦ-

ʣʝʝ 3 ʢʚʘʨʪʠʨ), ʜʣʷ ʜʦʤʦʚ, ʧʦ-

ʩʪʨʦʝʥʥʳʭ ʜʦ 1993 ʛʦʜʘ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ (ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʡ ʬʦʥʜ KredEx) 
 15, 25, 35 % 

ʨʘʩʭʦʜʦʚ 

ʄʦʜʝʣʴ III: "ʨʫʤʳʥʩʢʘʷ" (ʢʦʤʧʝʥʩʘʮʠʷ ʧʨʦʮʝʥʪʦʚ ʧʦ ʢʨʝʜʠʪʘʤ) 

ʈʫʤʳʥʠʷ ʂʦʤʧʝʥʩʘʮʠʷ ʧʨʦʮʝʥʪʦʚ ʧʦ 

ʢʨʝʜʠʪʘʤ. ɺʝʣʠʯʠʥʘ ʢʨʝʜʠʪʘ 

ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ: 1850 

ʝʚʨʦ (ʩ ʅɼʉ) ʥʘ ʢʚʘʨʪʠʨʫ (ʚ 

ʩʣʫʯʘʝ ɸʩʩʦʮʠʘʮʠʠ ʩʦʚʣʘ-

ʜʝʣʴʮʝʚ) ʠʣʠ 7400 ʝʚʨʦ (ʩ 

ʅɼʉ) (ʜʣʷ ʦʜʥʦʢʚʘʨʪʠʨʥʳʭ 

ʜʦʤʦʚ) 

0 % ï ʩʦʙʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʙʝʥʝ-

ʬʠʮʠʘʨʘ, ʥʘ ʦʩʪʘʪʦʢ ʙʝʨʝʪʩʷ ʢʨʝ-

ʜʠʪ, ʧʨʦʮʝʥʪʳ ʧʦ ʢʦʪʦʨʦʤʫ ʢʦʤ-

ʧʝʥʩʠʨʫʶʪʩʷ ʠʟ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʛʦ ʙʶʜʞʝʪʘ. ɹʘʥʢʠ, ʯʪʦ 

ʫʯʘʩʪʚʫʶʪ ʚ ʧʨʦʛʨʘʤʤʝ, ʠʤʝʶʪ 

ʧʦʜʜʝʨʞʢʫ 

5 ʣʝʪ ROBOR + 

+ 1,9 %. 

(=4,34 % 

ʧʦ ʩʦʩʪʦʷ-

ʥʠʶ ʥʘ 

01.02.2014) 

 

ʂʦʥʝʯʥʦ, ʩʬʦʨʤʠʨʦʚʘʥʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ 

ʙʘʟʘ, ʨʝʛʫʣʠʨʫʶʱʘʷ ʦʪʥʦʰʝʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ; ʝʱʝ 

ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʦʩʠʪ ʦʙʷʟʘʪʝʣʴʥʳʡ ʭʘʨʘʢ-

ʪʝʨ; ʨʘʟʚʠʪʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʘʩʩʠʚʥʳʭ 

ʠ ʘʢʪʠʚʥʳʭ ʜʦʤʦʚ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʤʦʤʝʥʪʦʚ 
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ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ʚ ʵʢʦʥʦʤʠʢʝ ʩʪʨʘʥ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʪʘʨʠʬʳ ʥʘ 

ʢʦʤʤʫʥʘʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʪʦʛʜʘ ʥʘʠʤʝʥʴʰʘʷ ʵʢʦʥʦ-

ʤʠʷ ʜʘʝʪ ʦʱʫʪʠʤʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʜʣʷ ʧʦ-

ʪʨʝʙʠʪʝʣʝʡ.  

ɺʳʚʦʜʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʠʭ ʥʘʫʯʥʳʭ 

ʨʘʟʨʘʙʦʪʦʢ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʀʪʘʢ, ʜʣʷ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ ʚ ʈʌ ʥʫʞʥʦ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ 

ʦʧʨʝʜʝʣʠʪʴ:  

-ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʠ ʥʦʨʤʘʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʧʦʢʘʟʘʪʝʣʷʤ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ;  

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʩʪʠʤʫʣʳ ʢ ʧʦʚʳʰʝʥʠʶ ʵʥʝʨ-

ʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʘʥʠʡ; 

- ʪʠʧʦʚʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦ ʪʝʨʤʦʤʦ-

ʜʝʨʥʠʟʘʮʠʠ ʟʜʘʥʠʡ ʠ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʠʭ ʵʥʝʨʛʦʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ.  

ɻʣʘʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜ-

ʧʨʠʷʪʠʡ ʷʚʣʷʶʪʩʷ: ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘ-

ʣʦʚ, ʚʥʝʜʨʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ 

ʩʪʘʜʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʳʭ ʞʠʣʳʭ ʦʙʲʝʢʪʦʚ, ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʩʝʪʝʡ ʠ ʩʠ-

ʩʪʝʤ, ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʠʙʦʨʦʚ ʫʯʝʪʘ, ʘ ʪʘʢʞʝ ʪʝʨ-

ʤʦʤʦʜʝʨʥʠʟʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʞʠʣʦʛʦ ʬʦʥʜʘ. 

ʇʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʞʠʣʠʱʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʝʪ ʥʘ ʨʝʰʝʥʠʝ 

ʮʝʣʦʛʦ ʨʷʜʘ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʘ ʠʤʝʥʥʦ: ʫʤʝʥʴ-

ʰʠʪʩʷ ʩʪʦʠʤʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʞʠʣʳʭ ʜʦʤʦʚ ʧʨʠ 

ʫʩʣʦʚʠʠ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʫʤʝʥʴʰʠʪʩʷ ʵʥʝʨʛʦ-

ʟʘʚʠʩʠʤʦʩʪʴ ʩʪʨʘʥʳ ʦʪ ʠʤʧʦʨʪʘ ʜʝʬʠʮʠʪʥʳʭ ʪʦʧ-

ʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʘʢʪʠʚʠʟʠʨʫʶʪʩʷ 

ʧʨʦʮʝʩʩʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠ-

ʢʦʚ ʵʥʝʨʛʠʠ, ʫʣʫʯʰʘʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʨʘʟʚʠʪʠʷ ʈʌ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʬʝʨʳ; ʚʳʜʝʣʝʥʳ 

ʦʩʥʦʚʥʳʝ ʨʠʩʢʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʥʠʞʝʥʠʷ ʠʭ ʥʝʛʘʪʠʚ-

ʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

Abstract 

The article identifies the main problems of the modern development of the construction sector; highlighted 

the main risks of investment project activities, as well as directions to reduce their negative impact. 
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ʀʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʩʬʝʨʝ ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʦʥʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʩ-

ʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʩʫʙʲʝʢʪʦʚ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʥʘ ʦʪ-

ʨʘʩʣʝʚʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ, 

ʧʫʪʝʤ ʥʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʨʘʩʰʠʨʝʥʠʷ, ʨʝʢʦʥ-

ʩʪʨʫʢʮʠʠ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʦʨʫʞʝʥʠʷ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ. ɺ ʧʨʦʮʝʩʩʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠʥʚʝ-

ʩʪʠʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʦʙʲʝʢʪʳ 

ʦʩʥʦʚʥʦʛʦ ʢʘʧʠʪʘʣʘ, ʘ ʠʟ-ʟʘ ʫʯʘʩʪʠʷ ʚ ʠʥʚʝʩʪʠʮʠʦʥ-

ʥʳʭ ʧʨʦʮʝʩʩʘʭ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦʪʝʥʮʠʘʣ ʩʪʨʦʠʪʝʣʴ-

ʥʦʡ ʩʬʝʨʳ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʬʦʥʜʦʚ ʨʘʟʥʦʨʦʜʥʳʭ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʬʝʨʳ ʥʘ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ 

ʵʢʦʥʦʤʠʢʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʦʚʝʨʰʝʥʩʪʚʘ ʤʝ-

ʪʦʜʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʦʚʨʝʤʝʥʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ. ɺ 

ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʥʘʫʯʥʳʭ ʧʦʜʭʦʜʦʚ 

ʢ ʨʘʟʨʘʙʦʪʢʝ ʚʟʚʝʰʝʥʥʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠ-

ʪʠʢʠ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʝʝ ʚʣʠ-

ʷʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ. 

ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ 

ʧʨʦʙʣʝʤ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʥʘʧʨʘʚʣʝ-

ʥʠʡ ʠʭ ʨʝʰʝʥʠʷ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʚ ʩʠʣʫ ʩʚʦʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʧʦ-

ʢʘʟʘʪʝʣʝʤ ʩʦʩʪʦʷʥʠʷ ʵʢʦʥʦʤʠʢʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʦʥʦ 

ʤʦʞʝʪ ʩʪʘʪʴ ʥʝ ʪʦʣʴʢʦ ʠʥʜʠʢʘʪʦʨʦʤ, ʥʦ ʠ ʚʘʞʥʳʤ 

ʨʝʛʫʣʷʪʦʨʦʤ ʝʝ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʀʤʝʥʥʦ 

ʵʪʠʤ ʦʙʫʩʣʦʚʣʝʥʘ ʫʩʠʣʝʥʥʦʝ ʚʥʠʤʘʥʠʝ, ʢʦʪʦʨʦʝ 

ʫʜʝʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʶ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴ-

ʥʦʡ ʦʪʨʘʩʣʠ [3]. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʣʦʞʝʥʠʝ ʦʪʝʯʝ-

ʩʪʚʝʥʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʨʳʥʢʝ ʠʥ-

ʚʝʩʪʠʮʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʭ ʥʝʛʦʪʦʚʥʦʩʪʴʶ ʢ ʵʬ-

ʬʝʢʪʠʚʥʦʤʫ ʦʩʚʦʝʥʠʶ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʠʥʥʦ-

ʚʘʮʠʦʥʥʦʡ ʦʩʥʦʚʝ, ʘ ʪʘʢʞʝ ʥʝʛʦʪʦʚʥʦʩʪʴʶ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʚʢʣʘʜʳʚʘʪʴ ʢʘʧʠʪʘʣ ʚ 

ʩʪʨʦʠʪʝʣʴʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠʟ-ʟʘ ʚʳʩʦʢʠʭ ʨʠʩʢʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʟʘʱʠʱʝʥʥʦʩʪʴʶ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦ-

ʩʪʠ, ʩ ʙʦʣʴʰʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʥʝʚʦʟʚʨʘʪʘ ʩʨʝʜʩʪʚ 

ʠʟ-ʟʘ ʥʝʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʥʘ ʪʨʝʙʦʚʘʥʠʷ ʚʨʝʤʝʥʠ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʠʥʚʝʩʪʠʮʠ-

ʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʜʦʣʞʥʳ 

ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʝ ʪʦʣʴʢʦ ʥʘ ʨʦʩʪ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ 

ʠʥʥʦʚʘʮʠʦʥʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʦʜʨʷʜʥʳʭ ʨʘʙʦʪ 

ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ, ʥʦ 

ʠ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʧʝʨʝʩʪʨʦʡʢʫ ʩʘʤʦʡ ʩʪʨʦʠʪʝʣʴ-

ʥʦʡ ʦʪʨʘʩʣʠ. ʀ ʭʦʪʷ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʣʝʜʩʪʚʠʡ ʢʨʠ-

ʟʠʩʘ ʠ ʮʠʢʣʠʯʝʩʢʦʛʦ ʩʧʘʜʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦ-

ʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʚʣʠʷʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʘ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʠʥ-

ʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ, 

ʙʝʟ ʜʘʣʴʥʝʡʰʝʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʩʥʘʱʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ, ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʭ ʠʥʥʦʚʘʮʠʡ ʠ ʠʥʥʦʚʘʮʠʡ ʚ ʩʬʝʨʝ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʤʠ 

ʨʘʙʦʪʘʤʠ ʥʝʣʴʟʷ ʦʩʫʱʝʩʪʚʠʪʴ ʧʨʦʨʳʚ ʚ ʨʘʟʚʠʪʠʠ 

ʩʤʝʞʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʪʨʘʩʣʝʡ ʠ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʵʢʦʥʦʤʠʢʝ ʚ ʮʝʣʦʤ [1].  

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʢʦʥʪʝʢʩʪʝ ʦʙʱʝʤʠʨʦʚʦʡ ʪʝʥʜʝʥ-

ʮʠʠ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʝʢʪʦʨʘ ʜʚʠʞʝʥʠʷ ʨʳʥʦʯʥʦʡ 

ʵʢʦʥʦʤʠʢʠ ʧʦ ʪʨʘʝʢʪʦʨʠʠ çʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ - ʢ 

ʩʦʮʠʘʣʴʥʦʡ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʝ è, ç ʦʪ ʩʦʮʠʘʣʴ-

ʥʦʡ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ - ʢ ʵʢʦʩʦʮʠʘʣʴʥʦʡ ʨʳʥʦʯ-

ʥʦʡ ʵʢʦʥʦʤʠʢʝè ʨʝʟʫʣʴʪʘʪʦʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʫʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʡ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʜʦʣʞʥʦ 

ʩʪʘʪʴ ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʤʠ ʦʩʥʦʚ-

ʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʧʨʝʜʧʨʠʷʪʠʡ ʚʩʝʭ ʦʪʨʘʩʣʝʡ ʥʘʮʠ-

ʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʥʦ ʠ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʧʳʪ ʤʥʦʛʠʭ 

ʩʪʨʘʥ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʘʞʝ ʚ ʧʝʨʠʦʜʳ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʛʦ ʦʞʠʚʣʝʥʠʷ ʠ ʮʠʢʣʠʯʝʩʢʦʛʦ ʧʦʜʲʝʤʘ ʥʘ ʨʳʥʢʝ 

ʧʦʜʨʷʜʥʳʭ ʨʘʙʦʪ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʪʠʤʫʣʦʚ ʩʦ 

ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʝ ʚʦʟʥʠʢʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʩʧʨʦʩ ʥʘ ʧʨʦʝʢʪʳ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʝʦʩʥʘʱʝʥʠʷ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ ʠʣʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ 

ʦʙʲʝʢʪʦʚ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʩ-

ʥʦʚʝ, ʧʦʩʢʦʣʴʢʫ ʩ ʫʯʝʪʦʤ ʦʞʠʜʘʝʤʦʡ ʜʦʭʦʜʥʦʩʪʠ 

(ʧʨʠʙʳʣʴʥʦʩʪʠ) ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦ-
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ʝʢʪʦʚ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʧʨʦʝʢʪʘʤ ʩ ʤʠʥʠʤʘʣʴ-

ʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʤʦʱʥʦʩʪʝʡ. ʕʪʠ 

ʧʨʦʪʠʚʦʨʝʯʠʷ ʦʙʷʟʘʪʝʣʴʥʦ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʠ ʠʤʧʣʝʤʝʥʪʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʥ-

ʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ, ʘ 

ʪʘʢʞʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʧʪʠʤʘʣʴʥʳʭ ʛʨʘʥʠʮ ʜʝʨʝ-

ʛʫʣʷʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʵʪʦʡ ʩʬʝʨʝ 

[2]. 

ʇʨʦʝʢʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʠ ʩʪʨʦʠʪʝʣʴʥʦ-

ʤʦʥʪʘʞʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʬʝʨʝ 

ʜʦʣʞʥʘ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʤʦʙʠʣʴʥʳʝ ʤʦʜʫʣʴʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʦʙʣʝʛʯʝʥʥʳʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʢʦʥʩʪʨʫʢ-

ʮʠʠ, ʤʝʪʦʜʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʩʪʨʦ-

ʠʪʝʣʴʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʫʜʝʰʝʚʣʝʥʠʝ ʬʫʥʜʘʤʝʥʪʥʳʭ ʨʘʙʦʪ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʦʙʲʝʢʪʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʦʨʫ-

ʞʝʥʠʷ ʠʭ ʚ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʫʩʣʦʚʠʷʭ ʜʝʬʠ-

ʮʠʪʘ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥ-

ʚʝʩʪʠʮʠʦʥʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ ʟʘʜʘʯ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʧʨʦʛʨʘʤʤ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʛʦʩʫʜʘʨʩʪʚʦ 

ʧʦʣʘʛʘʝʪʩʷ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʤʧʘ-

ʥʠʠ [2].  

ʅʘ ʨʠʩʫʥʢʝ 1 ʦʙʦʙʱʝʥʳ ʦʩʥʦʚʥʳʝ ʨʠʩʢʠ ʠʥʚʝ-

ʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʬʝʨʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘ 

ʪʘʢʞʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʠʭ ʥʝʡʪʨʘ-

ʣʠʟʘʮʠʠ. 

 

 
ʈʠʩʫʥʦʢ 1 ʇʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʧʫʪʠ ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ ʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʬʝʨʝ 

 

ʆʩʥʦʚʥʳʝ ʨʠʩʢʠ ʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʬʝʨʝ 

ɿʘʪʷʛʠʚʘʥʠʝ ʧʨʦʮʝʩʩʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ 

ʅʝʟʘʚʝʨʰʝʥʥʦʝ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʦ ʦʙʲʝʢʪʦʚ ʥʝ-

ʜʚʠʞʠʤʦʩʪʠ 

ʄʦʰʝʥʥʠʯʝʩʪʚʦ ʧʨʝʜ-

ʧʨʠʷʪʠʡ-ʫʯʘʩʪʥʠʢʦʚ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʘ 

ɼʝʬʠʮʠʪ ʠʥʚʝʩʪʠʮʠʦʥ-

ʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʡ ʩʪʨʦʠʪʝʣʴ-

ʥʦʡ ʩʬʝʨʳ 

ʂʦʨʨʫʧʮʠʦʥʥʳʝ ʩʭʝʤʳ, 

ʧʨʠʚʦʜʷʱʠʝ ʢ ʤʦʥʦʧʦʣʠ-

ʟʘʮʠʠ ʦʪʨʘʩʣʠ, ʥʝʩʦʚʝʨ-

ʰʝʥʩʪʚʦ ʧʨʘʚʦʚʦʛʦ ʠ 

ʬʠʩʢʘʣʴʥʦʛʦ ʘʩʧʝʢʪʦʚ 

ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʦʪʨʘʩʣʴʶ, 

ʧʦʟʚʦʣʷʶʱʝʝ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʟʘʚʝʜʦʤʦ ʢʦʨʨʫʧʮʠ-

ʦʥʥʳʝ ʩʭʝʤʳ 

ʇʨʠʯʠʥʳ ʨʠʩʢʦʚ ʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʬʝʨʝ 

ʇʫʪʠ ʫʤʝʥʴʰʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʨʠʩʢʦʚ ʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦ-ʩʪʨʦ-

ʠʪʝʣʴʥʦʡ ʩʬʝʨʝ: 

 

- ʩʦʟʜʘʥʠʝ çʧʨʦʟʨʘʯʥʦʡè ʠ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʧʨʘʚʦʚʦʡ ʩʨʝʜʳ ʠ ʬʠʩʢʘʣʴʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ; 

- ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʨʘʩʰʠʨʝ-

ʥʠʝ ʩʤʝʰʘʥʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʙʶʜʞʝʪʥʦʡ ʧʦʜʜʝʨʞʢʠ ʨʘʟʚʠʪʠʷ ʠʥʞʠʥʠʨʠʥʛʦʚʦʡ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ; 

- ʩʥʠʞʝʥʠʝ ʠʣʠ ʯʘʩʪʠʯʥʦʝ ʚʦʟʤʝʱʝʥʠʝ ʧʨʦʮʝʥʪʥʳʭ ʩʪʘʚʦʢ ʧʦ ʢʨʝʜʠʪʘʤ ʥʘ 

ʧʨʦʤʳʰʣʝʥʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ; 

- ʨʘʩʰʠʨʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʜʦʣʛʦʩʨʦʯʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʦ-

ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ. 
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ɽʩʣʠ ʧʨʦʨʘʥʞʠʨʦʚʘʪʴ ʦʙʦʟʥʘʯʝʥʥʳʝ ʨʠʩʢʠ 

ʨʘʟʚʠʪʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʧʦ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʪʦ ʨʠʩʢ ʟʘ-

ʪʷʛʠʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʟʘ-

ʩʪʨʦʡʱʠʢʦʤ ʧʨʦʱʝ ʫʤʝʥʴʰʠʪʴ ʠ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ 

ʝʛʦ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʠʥʚʝʩʪʦʨʘ ʧʫʪʝʤ 

ʚʢʣʶʯʝʥʠʷ ʨʝʟʝʨʚʥʳʭ ʩʪʘʪʝʡ ʚ ʢʘʧʠʪʘʣʴʥʳʝ ʙʶʜ-

ʞʝʪʳ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʚʩʣʝʜʩʪʚʠʝ ʟʘʪʷʛʠʚʘʥʠʷ ʟʘ-

ʩʪʨʦʡʱʠʢʘʤʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦ-

ʩʪʠ ʚʦ ʚʨʝʤʝʥʠ ʧʨʘʚʘ ʠʥʚʝʩʪʦʨʘ ʢʘʢ ʩʪʦʨʦʥʳ ʧʦ ʜʦ-

ʛʦʚʦʨʫ ʧʦʜʨʷʜʘ ʷʚʣʷʶʪʩʷ ʥʘʨʫʰʝʥʥʳʤʠ, ʠ ʪʘʢʠʤʠ 

ʥʘʨʫʰʝʥʠʷʤʠ ʝʤʫ ʥʘʥʦʩʷʪʩʷ ʬʠʥʘʥʩʦʚʳʝ ʫʙʳʪʢʠ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʨʘʟʤʝʨ ʫʙʳʪʢʦʚ ʠʥʚʝʩʪʦʨʘ ʧʨʠ ʟʘʪʷʛʠ-

ʚʘʥʠʠ ʩʨʦʢʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʨʘʚʝʥ ʩʪʦʠʤʦʩʪʠ 

ʘʨʝʥʜʳ ʧʦʤʝʱʝʥʠʷ, ʘʥʘʣʦʛʠʯʥʦʛʦ ʠʥʚʝʩʪʠʨʦʚʘʥ-

ʥʦʤʫ ʧʦ ʩʚʦʠʤ ʧʘʨʘʤʝʪʨʘʤ (ʧʣʦʱʘʜʴ, ʪʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʠ ʪ.ʜ.) [3]. 

ɺʪʦʨʘʷ, ʥʦ ʥʝ ʤʝʥʝʝ ʚʘʞʥʘʷ ʧʨʦʙʣʝʤʘ - ɻ ʪʦ ʧʨʦ-

ʙʣʝʤʘ ʚʳʩʦʢʠʭ ʨʠʩʢʦʚ ʥʝʟʘʚʝʨʰʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʵʪʦʡ ʧʨʦ-

ʙʣʝʤʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʚʷʟʘʥʦ ʩ ʦʰʠʙʢʘʤʠ ʟʘʩʪʨʦʡ-

ʱʠʢʘ, ʝʛʦ ʧʘʨʪʥʝʨʦʚ ʠ ʢʦʥʪʨʘʛʝʥʪʦʚ ʚ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʭ ʨʘʩʯʝʪʘʭ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʠʣʠ ʚʣʠʷʥʠʝʤ 

ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʭ ʚʥʝʰʥʠʭ ʜʣʷ ʧʨʦʝʢʪʘ ʬʘʢʪʦʨʦʚ 

(ʨʝʡʜʝʨʩʢʠʝ ʟʘʭʚʘʪʳ, ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʢʦʥʬʣʠʢʪʳ, 

ʧʦʣʠʪʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʩ-

ʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ, ʩʜʝʨʞʠʚʘʶʱʠʤʠ ʠʥʚʝʩʪʠʮʠʠ 

ʚ ʨʦʩʪ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʪʝʭʥʠʯʝʩʢʦʝ 

ʧʝʨʝʦʩʥʘʱʝʥʠʝ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ, ʷʚʣʷʶʪʩʷ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʪʝʥʝʚʳʝ ʠ 

ʨʘʟʥʦʛʦ ʨʦʜʘ ʩʧʝʢʫʣʷʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʠʥʚʝʩʪʠ-

ʮʠʦʥʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʬʝʨʝ, ʚʳʩʦʢʠʝ ʥʘʣʦʛʠ ʠ 

ʨʠʩʢʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʙʦʣʴʰʘʷ ʩʪʦ-

ʠʤʦʩʪʴ ʟʘʝʤʥʦʛʦ ʢʘʧʠʪʘʣʘ ʠ ʩʣʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ 

ʢʨʝʜʠʪʘ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶ-

ʱʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʢʣʠʤʘʪ ʢʘʢ ʥʝʙʣʘʛʦʧʨʠʷʪ-

ʥʳʡ. ɺ ʢʦʥʪʝʢʩʪʝ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʨʠʯʠʥ ʠʥʚʝʩʪʠ-

ʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʜʦʣʞʥʘ 

ʦʨʛʘʥʠʯʥʳʤ ʦʙʨʘʟʦʤ ʩʦʯʝʪʘʪʴ ʠʥʩʪʨʫʤʝʥʪʳ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʜʝʨʝʛʫʣʷʮʠʠ ʩ ʮʝʣʴʶ 

ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʩʨʝʜʳ 

ʢʘʢ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠ-

ʮʠʡ.  

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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APPLICATION OF MATHCAD SOFTWARE FOR SOLVING THEORY  PROBLEMS FUZZY SET 

 

ɸʥʥʦʪʘʮʠʷ 
ʎʝʣʴ ʩʪʘʪʴʠ ï ʠʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʢʝʪʘ MathCAD ʜʣʷ ʨʝʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʟʘʜʘʯ ʪʝʦʨʠʠ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ʠʟʫʯʠʪʴ ʠʤʝʶʱʠʡʩʷ ʤʘʪʝʨʠʘʣ ʧʦ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʝ; ʧʨʠʚʝʩʪʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʘʢʝʪʘ MathCAD ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ; ʦʧʠʩʘʪʴ ʤʝʪʦʜʠʢʫ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ 

MathCAD; ʧʨʠʚʝʩʪʠ ʧʨʠʤʝʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʪʝʦʨʠʠ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʝʰʘʪʴ 

ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ MathCAD. ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

MathCAD ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʧʘʢʝʪʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʨʝʰʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʪʝʦʨʠʠ 

ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʚ ʩʪʘʪʴʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʠʝ ʤʝʪʦʜʳ, ʢʘʢ ʘʥʘʣʠʟ, 

ʩʨʘʚʥʝʥʠʝ, ʦʧʠʩʘʥʠʝ, ʦʙʦʙʱʝʥʠʝ, ʨʘʟʨʘʙʦʪʢʘ. ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʝʜʫʶʱʠʡ: ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʜʣʷ ʨʝʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʪʝʦʨʠʠ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ ʤʦʞʥʦ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʦʝ ʧʨʦ-

ʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʢʘʢ ʧʘʢʝʪ ʨʝʰʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ MathCAD. 

Abstract 
The purpose of this article is to explore the use of MathCAD for the solution of economic problems in the 

theory of fuzzy sets. To achieve this goal, the following tasks were solved: to study the available material on this 

subject; to give the advantages of the MathCAD package in comparison with other programs; to describe the 

method of solving fuzzy logic problems with the help of the MathCAD package; to give an example of economic 

problems of the theory of fuzzy sets that can be solved with the help of the MathCAD software. The hypothesis of 

the study ï obespecenie MathCAD software is the most efficient package to solve the economic problems of the 

theory of fuzzy sets. To solve the problems in the article such methods as analysis, comparison, description, gen-

eralization, development are used. The result of the study is as follows: it was shown that for solving economic 

problems of fuzzy set theory, it is possible to successfully use such software as MathCAD mathematical problem 

solving package. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: MathCAD, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʥʝʯʝʪʢʦʝ ʤʥʦʞʝʩʪʚʦ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʜʘʯʠ. 

Keywords: MathCAD, software, fuzzy set, economic problems. 

 

ɺʚʝʜʝʥʠʝ 

ʉʫʪʴ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʢʦʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʦʣʫʯʝʥʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʵʬʬʝʢʪʘ ʚ ʧʨʦʛʥʦʟʠʨʫʝʤʦʤ 

ʙʫʜʫʱʝʤ. ʏʘʱʝ ʚʩʝʛʦ ʦʥʦ ʷʚʣʷʝʪʩʷ ʥʝʷʩʥʳʤ, ʚ 

ʩʚʷʟʠ ʩ ʯʝʤ ʧʨʦʮʝʜʫʨʘ ʫʧʨʘʚʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʨʠ-

ʚʝʩʪʠ ʢ ʧʦʷʚʣʝʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʠʩʢʦʚ ʚ 

ʫʧʨʘʚʣʝʥʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦ ʧʨʠʚʝʜʝʪ ʢ ʪʦʤʫ, ʯʪʦ 

ʮʝʣʠ ʥʝ ʙʫʜʫʪ ʜʦʩʪʠʛʥʫʪʳ.  

ʅʘ ʧʨʘʢʪʠʢʝ ʧʝʨʚʳʤ ʦʪʚʝʪʦʤ ʥʘ ʧʦʷʚʠʚʰʫʶʩʷ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚ ʟʘʜʘʯʝ ʩʪʘʣʦ ʚʚʝʜʝʥʠʝ ʪʝʦʨʠʠ 

ʚʝʨʦʷʪʥʦʩʪʠ. ʆʥʘ ʧʦʣʫʯʠʣʘ ʥʘʠʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨ-

ʥʦʩʪʴ ʚ ʪʝʭ ʟʘʜʘʯʘʭ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʜʝʣʦ ʩʦ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠ ʦʜʥʦʨʦʜʥʳʤʠ ʷʚʣʝʥʠʷʤʠ ʙʦʣʴʰʦʛʦ ʭʘʨʘʢ-

ʪʝʨʘ. ʂʦʛʜʘ ʜʘʥʥʦʝ ʫʩʣʦʚʠʝ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʪʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʨʘʤʢʘʭ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʥʝ ʩʦ-

ʚʩʝʤ ʢʦʨʨʝʢʪʥʳʤ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʝʰʠʪʴ ʜʘʥʥʳʡ ʧʘʨʘʜʦʢʩ, ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʦʨʠʷ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ, ʦʩʥʦʚʦʧʦ-

ʣʦʞʥʠʢʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʬʝʩʩʦʨ ɸ.ɿʘʜʝ. ʉ 

ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʧʨʠʤʝʥʷʝ-

ʤʦʛʦ ʚ ʜʘʥʥʦʡ ʪʝʦʨʠʠ, ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʦʧʠ-

ʩʳʚʘʪʴ ʣʶʙʳʝ ʥʝʯʝʪʢʠʝ ʪʝʨʤʠʥʳ, ʧʨʘʚʠʣʴʥʦ ʠʭ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʠ ʧʦʣʫʯʘʪʴ ʥʝʯʝʪʢʠʝ ʚʳʚʦʜʳ. ʅʘʠʙʦʣʴ-

ʰʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʡ ʪʝʦʨʠʠ 
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ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʧʨʦʮʝʩʩʘʭ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʠʯʝ-

ʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ, ʛʜʝ ʩʪʘʣʦ ʚʦʟʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ 

ʩʬʝʨʫ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʟʘ ʧʨʝ-

ʜʝʣʳ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚ-

ʣʝʥʠʷ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʯʘʱʝ ʩʪʘʣʠ ʨʝʰʘʪʴ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʪʝʦʨʠʠ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ ʩ ʧʦ-

ʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʕʪʘ ʦʙʣʘʩʪʴ 

ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʦʡ, ʧʦʵʪʦʤʫ ʝʝ ʘʢʪʫʘʣʴ-

ʥʦʩʪʴ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ.  

ʇʦʥʷʪʠʝ ʥʝʯʝʪʢʦʛʦ ʤʥʦʞʝʩʪʚʘ 

ʇʝʨʚʳʝ ʫʧʦʤʠʥʘʥʠʷ ʦ ʜʘʥʥʦʡ ʪʝʦʨʠʠ ʧʦʷʚʠ-

ʣʠʩʴ ʝʱʝ ʚ ʜʘʣʝʢʦʤ 1965 ʛʦʜʫ, ʢʦʛʜʘ ʧʨʦʬʝʩʩʦʨ ɸ. 

ɿʘʜʝ ʚʳʧʫʩʪʠʣ ʩʚʦʶ ʩʪʘʪʴʶ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

çFuzzySetsè [3]. ʇʝʨʝʚʦʜ ʚʪʦʨʦʛʦ ʩʣʦʚʘ ʥʠ ʫ ʢʦʛʦ ʥʝ 

ʚʳʟʳʚʘʣ ʩʦʤʥʝʥʠʡ (çʤʥʦʞʝʩʪʚʘè), ʘ ʚʦʪ ʩ ʧʝʨʚʳʤ 

ʩʣʦʚʦʤ ʚʦʟʥʠʢʣʠ ʩʣʦʞʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʜʦ ʩʠʭ 

ʧʦʨ ʥʝ ʨʘʟʫ ʥʝ ʫʧʦʪʨʝʙʣʷʣʦʩʴ ʚ ʥʘʫʯʥʳʭ ʠʩʪʦʯʥʠ-

ʢʘʭ. ɺ ʩʣʦʚʘʨʝ ʠʤʝʝʪʩʷ ʦʛʨʦʤʥʦʝ ʯʠʩʣʦ ʚʘʨʠʘʥʪʦʚ 

ʧʝʨʝʚʦʜʘ ʜʘʥʥʦʛʦ ʩʣʦʚʘ, ʦʜʥʘʢʦ ʞʝ ʯʫʪʴ ʧʦʟʞʝ ʙʳʣʦ 

ʦʢʦʥʯʘʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʵʪʦ ʩʣʦʚʦ ʦʟʥʘʯʘʝʪ 

çʥʝʯʝʪʢʠʡè. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʟʘʜʘʪʴ ʥʝʯʝʪʢʦʝ ʤʥʦʞʝʩʪʚʦ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʵʣʝʤʝʥ-

ʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʤʝʥʠ-

ʪʝʣʴʥʦ ʢ ʜʘʥʥʦʤʫ ʤʥʦʞʝʩʪʚʫ. ʊʘʢʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʤʥʦʞʝʩʪʚʘ. 

ʊʘʢ ʯʪʦ ʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʯʝʪʢʦʝ ʤʥʦ-

ʞʝʩʪʚʦ? ʏʘʱʝ ʚʩʝʛʦ ʛʦʚʦʨʷʪ, ʯʪʦ ʥʝʯʝʪʢʦʝ ʧʦʜʤʥʦ-

ʞʝʩʪʚʦ B ʤʥʦʞʝʩʪʚʘ A ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʥʝ-

ʢʦʝʡ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ Õʉ. ɿʥʘʯʝʥʠʝ ʜʘʥ-

ʥʦʡ ʬʫʥʢʮʠʠ ʚ ʢʦʥʢʨʝʪʥʦʡ ʪʦʯʢʝ, ʦʧʨʝʜʝʣʷʝʪ 

ʩʪʝʧʝʥʴ ʝʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʠʩʩʣʝʜʫʝʤʦʤʫ ʤʥʦ-

ʞʝʩʪʚʫ. ɼʘʥʥʘʷ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʩʷ ʙʦʣʴʰʝ ʢ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʡ ʯʘʩʪʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʫʱʝʩʪʚʫʶʱʝʡ ʢʣʘʩ-

ʩʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ [1]. 

ʊʝʨʤʠʥ çʬʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠè ʷʚʣʷʝʪʩʷ 

ʥʘʠʛʣʘʚʥʝʡʰʠʤ ʚʦ ʚʩʝʡ ʪʝʦʨʠʠ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʣʶ-

ʙʳʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʡ ʪʝʦʨʠʠ ʩʚʷʟʘʥʳ ʩ ʚʩʝ-

ʚʦʟʤʦʞʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʷʪʩʷ ʩ 

ʜʘʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ [2]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚ ʪʝʦʨʠʠ ʥʝʯʝʪʢʠʭ ʤʥʦ-

ʞʝʩʪʚ 

ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ, ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʘʝʪ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʙʦʨʝ ʵʬʬʝʢʪʠʚ-

ʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʠ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʭ ʟʘʜʘʯ ʠʟ ʪʝʦʨʠʠ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ. ɺ ʩʦʚʨʝ-

ʤʝʥʥʦʤ ʤʠʨʝ ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʧʨʦʛʨʘʤʤʥʳʭ 

ʩʨʝʜʩʪʚ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʨʝʰʘʪʴ ʧʦʜʦʙ-

ʥʳʝ ʟʘʜʘʯʠ. 

ʂ ʧʨʠʤʝʨʫ, ʜʣʷ ʵʪʦʛʦ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʪʘʢʠʝ ʧʘʢʝʪʳ, ʢʘʢ Matlab ʠ fuzzyTECH, ʩ ʠʭ ʧʦʤʦ-

ʱʴʶ ʤʦʞʥʦ ʟʘʜʘʚʘʪʴ ʥʝʯʝʪʢʠʝ ʤʦʜʝʣʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ [3]. ʆʜʥʘʢʦ, ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʢʫʨʩʦʚ ʧʦ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʝ ʜʦʩʪʘ-

ʪʦʯʥʦ ʫʞʘʪʳ, ʪʦ ʪʝʨʷʝʪʩʷ ʩʤʳʩʣ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʪʘʢʠʭ ʩʝʨʴʝʟʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ.  

ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʧʘʢʝʪʦʚ ʦʯʝʥʴ ʯʘ-

ʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʚʠʜʠʪ ʪʝ 

ʘʣʛʦʨʠʪʤʳ, ʢʦʪʦʨʳʝ ʚ ʥʠʭ ʨʝʘʣʠʟʫʶʪʩʷ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ, ʥʘʠʙʦʣʝʝ ʦʧʨʘʚʜʘʥʥʳʤ ʩʯʠʪʘʝʪʩʷ ʧʨʠʤʝʥʝ-

ʥʠʝ ʪʘʢʦʛʦ ʧʘʢʝʪʘ, ʢʘʢ MathCAD [4].  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʢʝʪʘ MathCad ʧʨʠʤʝʥʠ-

ʪʝʣʴʥʦ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʧʦ ʪʝʦʨʠʠ ʥʝʯʝʪʢʠʭ 

ʤʥʦʞʝʩʪʚ 

ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʥʝʯʝʪʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʩ ʧʦ-

ʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳ-

ʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

- ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʯʝʪʢʦʩʪʠ. ɿʜʝʩʴ ʦʩʫʱʝʩʪʚʣʷ-

ʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʚʩʝʭ ʧʝʨʝʤʝʥʥʳʭ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʨʝʰʝʥʠʠ; 

- ʥʝʯʝʪʢʠʡ ʚʳʚʦʜ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ 

ʧʨʠʤʝʥʝʥʠʝ ʨʘʩʩʯʠʪʘʥʥʦʡ ʚʝʣʠʯʠʥʳ ʠʩʪʠʥʥʦʩʪʠ ʢ 

ʧʨʝʜʧʦʩʳʣʢʘʤ ʚʩʝʭ ʧʨʘʚʠʣ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʦʙʨʘ-

ʟʫʝʪʩʷ ʥʝʯʝʪʢʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʜʣʷ ʢʘʞʜʦʛʦ ʚʳʭʦʜ-

ʥʦʛʦ ʧʘʨʘʤʝʪʨʘ; 

- ʢʦʤʧʦʟʠʮʠʷ. ɿʜʝʩʴ ʧʨʦʠʩʭʦʜʠʪ ʩʣʠʷʥʠʝ ʚʩʝʭ 

ʠʤʝʶʱʠʭʩʷ ʥʝʯʝʪʢʠʭ ʧʦʜʤʥʦʞʝʩʪʚ ʚʦʝʜʠʥʦ ʠ, ʪʝʤ 

ʩʘʤʳʤ, ʩʦʟʜʘʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦʝ ʥʝʯʝʪʢʦʝ ʧʦʜʤʥʦ-

ʞʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʦʪʥʦʩʠʪʴʩʷ ʢ ʢʘʞʜʦʡ ʠʟ ʚʚʝ-

ʜʝʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ; 

- ʧʨʠʚʝʜʝʥʠʝ ʢ ʯʝʪʢʦʩʪʠ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʟʫʣʴ-

ʪʘʪʘ. ʇʦʜ ʵʪʠʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʝʨʝʭʦʜ ʦʪ ʠʤʝʶ-

ʱʝʛʦʩʷ ʥʝʯʝʪʢʦʛʦ ʧʦʜʤʥʦʞʝʩʪʚʘ ʢ ʦʙʳʯʥʳʤ (ʩʢʘ-

ʣʷʨʥʳʤ) ʚʝʣʠʯʠʥʘʤ. ɼʣʷ ʵʪʦʛʦ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴ-

ʟʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ, ʢ ʧʨʠʤʝʨʫ, ʨʘʩʯʝʪ 

çʮʝʥʪʨʘ ʪʷʞʝʩʪʠè, ʣʠʙʦ ʞʝ ʧʝʨʚʦʛʦ ʤʘʢʩʠʤʫʤʘ [5]. 

ɽʩʣʠ ʦʙʦʟʥʘʯʠʪʴ ʥʝʯʝʪʢʠʝ ʧʝʨʝʤʝʥʥʳʝ ʯʝʨʝʟ ɸ 

ʠ ʉ, ʪʦ ʪʦʛʜʘ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʙʫʜʫʪ ʠʤʝʪʴ 

ʚʠʜ ɛɸ ʠ ɛʉ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ 

ʬʫʥʢʮʠʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʠ, ʪʦ ʪʦʛʜʘ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʚʩʝʭ ʦʧʝʨʘʮʠʡ ʥʝ ʚʦʟʥʠʢʘʝʪ ʥʠʢʘʢʠʭ 

ʧʨʦʙʣʝʤ, ʧʦʩʢʦʣʴʢʫ ʚ ʩʨʝʜʝ MathCAD ʦʥʠ ʤʦʛʫʪ 

ʙʳʪʴ ʟʘʜʘʥʳ ʜʘʥʥʳʤ ʦʙʨʘʟʦʤ. ʆʜʥʘʢʦ ʚ ʪʝʭ ʩʠʪʫʘ-

ʮʠʷʭ, ʢʦʛʜʘ ʧʝʨʝʤʝʥʥʳʝ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ ʜʠʩʢʨʝʪ-

ʥʳʝ ʥʝʯʝʪʢʠʝ ʤʥʦʞʝʩʪʚʘ, ʚ ʢʦʪʦʨʳʭ ʫʢʘʟʘʥʘ ʧʨʠ-

ʥʘʜʣʝʞʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʪʦ ʜʣʷ ʨʝʰʝʥʠʷ 

ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʚ ʧʨʦʛʨʘʤʤʝ MathCAD ʠʤʝʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʚʘʪʴ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʨʠʮ, ʢʦʪʦ-

ʨʳʝ ʠʤʝʶʪ ʜʚʘ ʩʪʦʣʙʮʘ: ʚ ʧʝʨʚʦʤ ʦʪʦʙʨʘʞʘʶʪʩʷ 

ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ, ʘ ʚʦ ʚʪʦʨʦʤ ʧʦ-

ʢʘʟʘʪʝʣʠ ʩʪʝʧʝʥʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ʉʘʤʠ ʣʦʛʠʯʝ-

ʩʢʠʝ ʦʧʝʨʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ [2]. 

ɺ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʚʝʣʠʯʠʥʘ ʚʭʦʜʥʦʡ ʧʝʨʝʤʝʥ-

ʥʦʡ ʧʨʘʚʠʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʥʝʯʝʪʢʦʛʦ 

ʤʥʦʞʝʩʪʚʘ, ʪʦ ʪʦʛʜʘ ʧʨʘʚʠʣʦ ʤʦʞʝʪ ʙʳʪʴ ʠʥʪʝʨʧʨʝ-

ʪʠʨʦʚʘʥʦ ʢʘʢ ʥʝʯʝʪʢʦʝ ʦʪʥʦʰʝʥʠʝ. ɼʣʷ ʨʘʩʯʝʪʘ ʥʝ-

ʯʝʪʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʠʤʧʣʠ-

ʢʘʮʠʷ ʠ t-ʥʦʨʤʘ [3]. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʘ ʨʠʩʫʥʢʝ ʧʨʠʚʝʜʝʥ ʦʙʨʘ-

ʟʝʮ ʦʜʥʦʡ ʠʟ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʪʝʦʨʠʠ ʥʝʯʝʪʢʠʭ 

ʤʥʦʞʝʩʪʚ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʩ ʧʦʤʦʱʴʶ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʢʝʪʘ MathCAD. 



ζColloquium - journal Ȼ# 1(53),2020 / PHYSICS AND MATHEMATICS 117 

  

 
ʈʠʩʫʥʦʢ ʆʙʨʘʟʝʮ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʪʝʦʨʠʠ ʥʝʯʝʪʢʦʛʦ ʤʥʦʞʝʩʪʚʘ,  

ʨʝʰʘʝʤʦʡ ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ MathCAD 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʠʦʙʩʫʞʜʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʚʳʙʦʨʫ 

ʥʘʠʣʫʯʰʝʛʦʚʘʨʠʘʥʪʘ ʨʝʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʧʨʦʝʢʪʘ ʠʥʦʛʜʘ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʷʶʪ ʚʝʨʦʷʪʥʦʩʪʥʦ-

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʤʝʪʦʜʳ ʪʝʦʨʠʠʥʝʯʝʪʢʦ-

ʩʪʠ. ʉʦʙʦʩʥʦʚʘʥʥʦʡ ʚʳʰʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʚʝʩʴʤʘ ʚʘʞʥʦ, ʯʪʦ ʪʘʢʦʝ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝ-

ʥʠʝ ʣʠʰʝʥʦ ʦʩʥʦʚʘʥʠʡ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʤʝʪʦʜʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʚʝʨʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-

ʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʘʢʝʪ MathCAD ʧʨʠʤʝʥʠʪʝʣʴʥʦ 

ʢ ʨʝʰʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠʟ ʪʝʦʨʠʠ ʥʝʯʝʪ-

ʢʠʭ ʤʥʦʞʝʩʪʚ. ʆʩʥʦʚʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʨʘʙʦʪʝ ʩ ʜʘʥʥʳʤ ʧʘʢʝʪʦʤ, ʩʦʟʜʘʶʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʚʦʜʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʛʣʘʰʝʥʠʡ 

ʧʨʠ ʟʘʜʘʥʠʠ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚʦ, ʘ ʢʦʥʢʨʝʪʥʦ ʟʘʜʘ-

ʚʘʪʴ ʥʝʯʝʪʢʠʝ ʤʥʦʞʝʩʪʚʘ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʤʘʪʨʠʮ. 

ɽʩʣʠ ʩʤʦʪʨʝʪʴ ʩ ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʪʦʨʦʥʳ, ʪʦ ʜʘʥʥʳʡ 

ʥʶʘʥʩ ʷʚʣʷʝʪʩʷ ʦʧʨʘʚʜʘʥʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʜʦ ʩʠ ʧʦʨ 

ʥʝ ʫʜʝʣʷʝʪʩʷ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʧʦʣʥʦʝ ʠʟʫʯʝʥʠʝ 

ʜʘʥʥʳʭ ʪʝʦʨʠʡ. 
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DEVELOPMENT OF APPLICATIONS FOR  WORKING WITH  THE DATABASE: UNIVERSITY 
AND STUDY GROUPS. 

 
ɸʥʥʦʪʘʮʠʷ 
ɺ ʵʪʦʡ ʩʪʘʪʴʝ, ʨʘʩʩʤʦʪʨʝʥʘ ʪʝʤʘ ʩʦʟʜʘʥʠʷ ʧʨʠʣʦʞʝʥʠʷ, ʜʣʷ ʨʘʙʦʪʳ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ. ɺ ʢʘʯʝʩʪʚʝ 

ʙʘʟʳ ʜʘʥʥʳʭ ʚʟʷʪʳ ʜʘʥʥʳʝ ʬʘʢʫʣʴʪʝʪʦʚ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʧʨʦʚʦʜʠʤʳʭ ʢʨʫʞʢʦʚ. ʇʨʠʣʦʞʝʥʠʝ ʩʦʟʜʘʥʦ ʥʘ 
ʷʟʢrʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python, ʚ ʢʘʯʝʩʪʚʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠʣʦʞʝʥʠʝ Qt De-
signer. ɼʣʷ ʩʦʟʜʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʣʦʞʝʥʠʝ SQLiteStudio, ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ Python ʠʩ-
ʧʦʣʴʟʦʚʘʥʘ ʙʠʙʣʠʦʪʝʢʘ sqlite3. 

Abstract 
In this article, the topic of creating an application for working with a database is considered. The database 

is taken from the university faculties and ongoing circles. The application was created in the Python programming 
language, the Qt Designer application was used as a graphical interface. The SQLiteStudio application is used to 
create the database, and the sqlite3 library is used to connect to the Python. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Python, sqlite3, PyQt5, Qt Designer, ʙʘʟʘ ʜʘʥʥʳʭ, ʧʨʠʣʦʞʝʥʠʝ, ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨ-

ʬʝʡʩ. 
Keywords: Python, sqlite3, PyQt5, Qt Designer, database, application, graphical interface. 
ɼʣʷ ʥʘʯʘʣʘ ʧʦʜʢʣʶʯʠʤ ʥʝʦʙʭʦʜʠʤʳʝ ʤʦʜʫʣʠ ʠ ʙʠʙʣʠʦʪʝʢʠ[1]. 
 

 
ɼʘʣʝʝ ʩʦʟʜʘʜʠʤ ʦʩʥʦʚʥʦʡ ʢʣʘʩʩ. 
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ʉʦʟʜʘʜʠʤ ʬʫʥʢʮʠʠ ʦʪʢʨʳʪʠʷ ʠ ʟʘʢʨʳʪʠʷ ʙʘʟʳ ʜʘʥʥʳʭ. 

 
 

ʉʦʟʜʘʜʠʤ ʟʘʧʨʦʩʳ ʚ ʬʫʥʢʮʠʷʭ ʜʣʷ ʚʳʚʦʜʘ ʥʝʦʙʭʦʜʠʤʦʡ ʥʘʤ ʠʥʬʦʨʤʘʮʠʠ: 

 

  
 

ɼʘʣʝʝ ʜʣʷ ʩʦʨʪʠʨʦʚʢʠ ʤʳ ʦʪʧʨʘʚʠʤ ʟʘʧʨʦʩ ʧʦ ʬʘʢʫʣʴʪʝʪʫ ʠ ʧʦ ʢʨʫʞʢʫ 
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ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚʳʙʨʘʪʴ ʣʶʙʦʡ ʬʘʢʫʣʴʪʝʪ, ʠ ʢʨʫʞʦʢ: çʕʢʦʥʦʤʠʢʘè, ʪʦ ʨʝʟʫʣʴʪʘʪ ʙʫʜʝʪ ʩʣʝʜʫʶʱʠʡ: 

 
 

ɼʣʷ ʫʜʘʣʝʥʠʷ ʟʘʧʠʩʠ ʠ ʦʙʥʦʚʣʝʥʠʷ ʜʘʥʥʳʭ ʦʧʠʰʝʤ ʬʫʥʢʮʠʠ: 

 
 

ɼʣʷ ʚʳʚʦʜʘ ʜʘʥʥʳʭ ʚ ʪʘʙʣʠʮʫ, ʠʩʧʦʣʴʟʫʝʤ ʬʫʥʢʮʠʶ: 

 
 

ʌʫʥʢʮʠʠ ʜʦʙʘʚʣʝʥʠʷ ʠ ʫʜʘʣʝʥʠʷ ʟʘʧʠʩʝʡ. 
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ɼʣʷ ʟʘʧʫʩʢʘ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʦʙʘʚʠʤ, ʩʣʝʜʫʶʱʠʡ ʢʦʜ: 

 
 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʜʘʥʥʳʭ: 

1. http://unetway.com/tutorial/sqlite-syntax/ 

2. https://python-scripts.com/pyqt5. 

3. https://python-scripts.com/sqlite. 
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ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ɺʆɿɹʋɾɼɽʅʀʗ ʉʊʀʄʋʃʀʈʆɺɸʅʅʆɻʆ ʉʇʀʅʆɺʆɻʆ ʕʍɸ ɺ ʊʆʅʂʀʍ 

ʄɸɻʅʀʊʅʓʍ ʇʃɽʅʂɸʍ ʉʇʃɸɺɸ Fe-CO-Ni 
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EXCITATION CHARACTERISTICS of STIMULATED SPIN ECHO IN THIN MAGNETIC FILMS of 

Fe-CO-Ni ALLOY  

 

ɸʥʥʦʪʘʮʠʷ 
ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʦʟʙʫʞʜʝʥʠʷ ʩʪʠʤʫʣʠʨʦʚʘʥʥʦʛʦ ʩʧʠʥʦʚʦʛʦ ʵʭʘ ʚ ʪʦʥʢʠʭ ʤʘʛ-

ʥʠʪʥʳʭ ʧʣʝʥʢʘʭ ʩʧʣʘʚʘ Fe-Co-Ni. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʘʛʥʠʪʥʳʡ ʨʝʟʦʥʘʥʩ ʷʜʝʨ 59Co. ʄʦʜʝʣʴ ʦʩʥʦ-

ʚʘʥʘ ʥʘ ʫʨʘʚʥʝʥʠʷʭ ʜʚʠʞʝʥʠʷ ʚʝʢʪʦʨʘ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ. ʀʭ ʨʝʰʝʥʠʝ ʧʨʦʚʝʜʝʥʦ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʘʧʧʘʨʘʪʘ ʧʝʨʝʭʦʜʥʦʡ ʤʘʪʨʠʮʳ ʩʦʩʪʦʷʥʠʷ ʩʧʠʥʦʚʦʡ ʩʠʩʪʝʤʳ. ʆʧʠʩʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʷʜʝʨ-

ʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʨʝʟʦʥʘʥʩʘ ʚ ʤʘʛʥʠʪʦʫʧʦʨʷʜʦʯʝʥʥʳʭ ʩʨʝʜʘʭ. ʇʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʚʦʟʙʫʞʜʝʥʠʷ ʩʧʠʥʦʚʦʛʦ ʵʭʘ ʧʨʦʩʪʳʤʠ ʧʨʷʤʦʫʛʦʣʴʥʳʤʠ ʨʘʜʠʦʠʤʧʫʣʴʩʘʤʠ ʠ sinc-ʠʤʧʫʣʴʩʘʤʠ.  

Abstract 

The results of simulation of stimulated spin echo excitation in thin magnetic films of Fe-Co-Ni alloy are 

presented. The magnetic resonance of 59Co cores was used. The model is based on the equations of motion of the 

magnetization vector in a magnetic field. Their solution is carried out using the apparatus of the transition matrix 

of the state of the spin system. The features of nuclear magnetic resonance in magnetically ordered media are 

described. The characteristics of spin echo excitation by simple rectangular radio pulses and sinc-pulses are com-

pared.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʠʤʫʣʠʨʦʚʘʥʥʦʝ ʩʧʠʥʦʚʦʝ ʵʭʦ, ʪʦʥʢʠʝ ʤʘʛʥʠʪʥʳʝ ʧʣʝʥʢʠ, ʧʝʨʝʭʦʜʥʘʷ ʤʘʪʨʠʮʘ, 

sinc-ʠʤʧʫʣʴʩʳ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʟʙʫʞʜʝʥʠʷ. 

Key words: stimulated spin echo, thin magnetic films, transition matrix, sinc- pulses, excitation characteris-

tics.  

 

ʉʧʠʥʦʚʦʝ ʵʭʦ ʷʚʣʷʝʪʩʷ ʠʤʧʫʣʴʩʥʳʤ ʤʝʪʦʜʦʤ 

ʚʦʟʙʫʞʜʝʥʠʷ ʠ ʥʘʙʣʶʜʝʥʠʷ ʩʠʛʥʘʣʦʚ ʷʜʝʨʥʦʛʦ ʤʘʛ-

ʥʠʪʥʦʛʦ ʨʝʟʦʥʘʥʩʘ (ʗʄʈ) [1, ʩ. 88], [2, ʩ. 54]. ʈʘʟʣʠ-

ʯʘʶʪ ʜʚʫʭʠʤʧʫʣʴʩʥʦʝ (ʧʝʨʚʠʯʥʦʝ) ʠ ʪʨʝʭʠʤʧʫʣʴʩ-

ʥʦʝ (ʩʪʠʤʫʣʠʨʦʚʘʥʥʦʝ) ʩʧʠʥʦʚʦʝ ʵʭʦ. ɺ ʧʝʨʚʦʤ ʩʣʫ-

ʯʘʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʭʦ ʫʯʘʩʪʚʫʶʪ ʜʚʘ ʠʤʧʫʣʴʩʘ 

ʚʦʟʙʫʞʜʝʥʠʷ, ʘ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʪʨʠ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʦʟʙʫʞʜʝʥʠʷ ʩʪʠʤʫʣʠʨʦʚʘʥʥʦʛʦ 

ʩʧʠʥʦʚʦʛʦ ʵʭʘ ʚ ʪʦʥʢʠʭ ʤʘʛʥʠʪʥʳʭ ʧʣʝʥʢʘʭ ʩʧʣʘʚʘ 

Fe-Co-Ni c ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʛʥʠʪʥʦʛʦ ʨʝʟʦʥʘʥʩʘ 

ʷʜʝʨ 59Co. ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʦʥʢʠʭ ʤʘʛʥʠʪʥʳʭ ʧʣʝʥʦʢ 

ʢʦʙʘʣʴʪʘ ʜʘʥʥʳʝ ʧʣʝʥʢʠ ʦʙʣʘʜʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦ-

ʣʝʝ ʰʠʨʦʢʦʡ ʥʝʦʜʥʦʨʦʜʥʦ ʫʰʠʨʝʥʥʦʡ ʣʠʥʠʝʡ ʧʦ-

ʛʣʦʱʝʥʠʷ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 80 ʄɻʮ ʧʨʠ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʦʪʝ ʦʢʦʣʦ 200 ʄɻʮ.  

ʊʦʥʢʠʝ ʤʘʛʥʠʪʥʳʝ ʧʣʝʥʢʠ (ʊʄʇ) ʢʦʙʘʣʴʪʘ ʠ 

ʝʛʦ ʩʧʣʘʚʦʚ ʷʚʣʷʶʪʩʷ ʬʝʨʨʦʤʘʛʥʠʪʥʳʤ ʚʝʱʝʩʪʚʦʤ, 

ʦʪʥʦʩʷʱʠʤʩʷ ʢ ʢʣʘʩʩʫ ʤʘʛʥʠʪʦʫʧʦʨʷʜʦʯʝʥʥʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ. ɺ ʥʠʭ ʵʣʝʢʪʨʦʥʥʘʷ ʤʘʛʥʠʪʥʘʷ ʨʝʰʝʪʢʘ ʷʚ-

ʣʷʝʪʩʷ ʫʧʦʨʷʜʦʯʝʥʥʦʡ ʠ ʟʘ ʩʯʝʪ ʩʚʝʨʭʪʦʥʢʦʛʦ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ ʚʣʠʷʝʪ ʥʘ ʷʜʝʨʥʳʝ ʤʘʛʥʠʪʥʳʝ ʤʦʤʝʥʪʳ 

ʠ ʥʘʦʙʦʨʦʪ. ʇʨʠ ʵʪʦʤ ʷʜʝʨʥʳʡ ʤʘʛʥʠʪʥʳʡ ʨʝʟʦʥʘʥʩ 

ʚ ʪʘʢʠʭ ʚʝʱʝʩʪʚʘʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʢʦʪʦʨʳʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ [3, ʩ. 7], [4, ʩ. 12]. ɿʘ ʩʯʝʪ ʩʚʝʨʭʪʦʥ-

ʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʠ ʷʜʝʨʥʦʡ ʤʘʛ-

ʥʠʪʥʳʭ ʩʠʩʪʝʤ, ʚʦ-ʧʝʨʚʳʭ, ʥʝ ʪʨʝʙʫʶʪʩʷ ʚʥʝʰʥʠʝ 

ʧʦʣʷʨʠʟʫʶʱʠʝ ʤʘʛʥʠʪʥʳʝ ʧʦʣʷ, ʚʦ-ʚʪʦʨʳʭ, ʧʨʦʠʩ-

ʭʦʜʠʪ ʫʩʠʣʝʥʠʝ ʚʥʝʰʥʝʛʦ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʤʘʛʥʠʪ-

ʥʦʛʦ ʧʦʣʷ ʚ h ʨʘʟ ʠ, ʚ-ʪʨʝʪʴʠʭ, ʚ h ʨʘʟ ʫʩʠʣʠʚʘʶʪʩʷ 

ʩʘʤʠ ʩʠʛʥʘʣʳ ʗʄʈ, ʠʥʜʫʮʠʨʦʚʘʥʥʳʝ ʢʦʣʝʙʘʥʠʷʤʠ 

ʧʦʧʝʨʝʯʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʷʜʝʨʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦ-

ʩʪʠ. ʇʦʩʣʝʜʥʠʝ ʜʚʘ ʵʬʬʝʢʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʥʫʪ-

ʨʝʥʥʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʫʩʠʣʝʥʠʷ h, ʢʦʪʦʨʳʡ ʚ ʪʦʥ-

ʢʠʭ ʤʘʛʥʠʪʥʳʭ ʧʣʝʥʢʘʭ ʩ ʦʜʥʦʦʩʥʦʡ ʘʥʠʟʦʪʨʦʧʠʝʡ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝʤ ʩʚʝʨʭʪʦʥʢʦʛʦ ʧʦʣʷ ʥʘ 

ʷʜʨʝ ʢ ʧʦʣʶ ʥʘʚʝʜʝʥʥʦʡ ʘʥʠʟʦʪʨʦʧʠʠ. ʊʘʢ ʩʨʝʜʥʝʝ 

http://unetway.com/tutorial/sqlite-syntax/
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ʟʥʘʯʝʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʠʣʝʥʠʷ 

h ʚ ʧʣʝʥʢʘʭ ʢʦʙʘʣʴʪʘ ʩʦʩʪʘʚʣʷʝʪ ~8Ö103. 

ʇʨʠ ʚʦʟʙʫʞʜʝʥʠʠ ʩʧʠʥʦʚʦʛʦ ʵʭʘ ʯʘʱʝ ʚʩʝʛʦ 

ʠʩʧʦʣʴʟʫʶʪ ʧʨʦʩʪʳʝ ʨʘʜʠʦʠʤʧʫʣʴʩʳ ʧʨʷʤʦʫʛʦʣʴ-

ʥʦʡ ʬʦʨʤʳ. ʊʘʢʠʝ ʠʤʧʫʣʴʩʳ ʠʤʝʶʪ ʣʝʧʝʩʪʢʦʚʳʡ 

ʭʘʨʘʢʪʝʨ ʩʧʝʢʪʨʘ. ʊʘʢʞʝ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʪʘʣʠ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʦʟʙʫʞʜʝʥʠʷ sinc-ʠʤʧʫʣʴʩʳ, ʠʤʝʶ-

ʱʠʝ ʩ ʧʨʷʤʦʫʛʦʣʴʥʳʤʠ ʠʤʧʫʣʴʩʘʤʠ ʜʫʘʣʴʥʳʝ 

ʩʚʦʡʩʪʚʘ: ʠʭ ʩʧʝʢʪʨ ʠʤʝʝʪ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʬʦʨʤʫ. 

Ὑὸ ὙÓÉÎ“ὸὝϳ “ὸὝϳ ὙÓÉÎÃ“ὸὝϳϳ . 

 

  
ʈʠʩ. 1. ʂʦʤʧʣʝʢʩʥʘʷ ʦʛʠʙʘʶʱʘʷ sinc-ʠʤʧʫʣʴʩʘ 

 

ɺʠʜ ʢʦʤʧʣʝʢʩʥʦʡ ʦʛʠʙʘʶʱʝʡ ʵʪʦʛʦ ʨʘʜʠʦʠʤ-

ʧʫʣʴʩʘ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʝʱʝʩʪʚʝʥʥʦʡ ʟʥʘʢʦʧʝʨʝ-

ʤʝʥʥʦʡ ʬʫʥʢʮʠʠ) ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ.1. 

ʇʦʚʝʜʝʥʠʝ ʚʝʢʪʦʨʘ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʚʦ ʚʥʝʰ-

ʥʝʤ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʷʤʠ 

ɹʣʦʭʘ [2, ʩ. 34]. ɽʩʣʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠʤʧʫʣʴʩʦʚ ʚʦʟ-

ʙʫʞʜʝʥʠʷ Ű1,2 << T1, T2, ʛʜʝ T1, T2 - ʚʨʝʤʝʥʘ ʧʨʦʜʦʣʴ-

ʥʦʡ ʠ ʧʦʧʝʨʝʯʥʦʡ ʨʝʣʘʢʩʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦ 

ʧʨʦʮʝʩʩʘʤʠ ʨʝʣʘʢʩʘʮʠʠ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ. ʊʦʛʜʘ 

ʫʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ ʚʝʢʪʦʨʘ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʠʟʦ-

ʭʨʦʤʘʪʳ ʚʦ ʚʨʘʱʘʶʱʝʡʩʷ ʩ ʯʘʩʪʦʪʦʡ ɤ0 ʩʠʩʪʝʤʝ ʢʦ-

ʦʨʜʠʥʘʪ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ  

 
Ἑ ȟ

=F(t,ɋ)ĀM (t,ɋ)  (1) 

 

Ἑὸȟ 

ὓ ὸȟɱ

ὓᶻὸȟɱ

ὓ ὸȟɱ

, 

 

ἐὸȟ 

Ὥɱ π ὭὙὸ

π Ὥɱ ὭὙᶻὸ

ὭὙᶻὸȾς ὭὙὸȾς π

, 

 

ʛʜʝ ὓὸȟ   ʠ ὓᶻὸȟ   ʢʦʤʧʣʝʢʩʥʳʝ ʧʦʧʝʨʝʯ-

ʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʘ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ, Mz- ʝʛʦ 

ʧʨʦʜʦʣʴʥʘʷ ʢʦʤʧʦʥʝʥʪʘ; Ὑὸ ὙὸὩ ‎ὄὸ 

- ʢʦʤʧʣʝʢʩʥʘʷ ʦʛʠʙʘʶʱʘʷ ʠʤʧʫʣʴʩʘ ʚʦʟʙʫʞʜʝʥʠʷ, 

ʚʳʨʘʞʝʥʥʘʷ ʚ ʝʜʠʥʠʮʘʭ ʢʨʫʛʦʚʦʡ ʯʘʩʪʦʪʳ (ɔ- ʛʠʨʦ-

ʤʘʛʥʠʪʥʦʝ ʦʪʥʦʰʝʥʠʝ, ὄὸ -ʢʦʤʧʣʝʢʩʥʘʷ ʧʦʧʝʨʝʯ-

ʥʘʷ ʢʦʤʧʦʥʝʥʪʘ ʚʝʢʪʦʨʘ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ); ɱ
ʖ ‫  - ʨʘʩʩʪʨʦʡʢʘ ʯʘʩʪʦʪʳ w ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʩʫ-

ʱʝʡ ʯʘʩʪʦʪʳ ʨʘʜʠʦʠʤʧʫʣʴʩʘ w0, ʩʦʚʧʘʜʘʶʱʝʡ ʩ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʦʪʦʡ ʥʝʦʜʥʦʨʦʜʥʦ ʫʰʠʨʝʥʥʦʡ ʣʠ-

ʥʠʠ ʧʦʛʣʦʱʝʥʠʷ.  

ʌʦʨʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ (1) ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ 

ʤʘʪʨʠʯʥʦʤ ʚʠʜʝ 

 

ἙÔȟɱ ἋὸȟὸȟɱἙὸȟɱ          (2) 

 

ʛʜʝ Ἑὸȟɱ  - ʚʝʢʪʦʨ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ 

ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ t0; Ἃὸȟὸȟ   - ʧʝʨʝʭʦʜʥʘʷ ʤʘʪ-

ʨʠʮʘ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʨʘʟʤʝʨʘ 3Ĭ3. 

ɺʠʜ ʧʝʨʝʭʦʜʥʦʡ ʤʘʪʨʠʮʳ Ἃὸȟὸȟɱ  ʟʘʚʠʩʠʪ ʦʪ 

ʬʦʨʤʳ ʠ ʧʘʨʘʤʝʪʨʦʚ ʠʤʧʫʣʴʩʦʚ ʚʦʟʙʫʞʜʝʥʠʷ Ὑὸ. 

ɸʥʘʣʠʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (1) ʠʤʝʝʪ ʤʝʩʪʦ 

ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ Ὑὸ ὧέὲίὸ, ʪʦ ʝʩʪʴ ʝʩʣʠ ʠʤ-

ʧʫʣʴʩ ʚʦʟʙʫʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʩʪʦʡ 

ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʨʘʜʠʦʠʤʧʫʣʴʩ [5, ʩ. 33]. ʊʘʢʞʝ ʘʥʘ-

ʣʠʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʨʠ ʢʫʩʦʯʥʦ-

ʧʦʩʪʦʷʥʥʦʡ ʬʫʥʢʮʠʠ Ὑὸ. 

ʂʦʤʧʣʝʢʩʥʘʷ ʘʤʧʣʠʪʫʜʘ ʩʪʠʤʫʣʠʨʦʚʘʥʥʦʛʦ 

ʵʭʘ ʜʣʷ ʧʘʨʘʤʘʛʥʠʪʥʦʡ ʤʦʜʝʣʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʥʪʝ-

ʛʨʠʨʦʚʘʥʠʝʤ ʚʩʝʭ ʠʟʦʭʨʦʤʘʪ ʩ ʚʝʩʦʤ, ʦʧʨʝʜʝʣʷʝ-

ʤʳʤ ʬʫʥʢʮʠʝʡ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʵʢʚʠʚʘʣʝʥʪʘ ʥʝʦʜ-

ʥʦʨʦʜʥʦ ʫʰʠʨʝʥʥʦʡ ʣʠʥʠʠ ʧʦʛʣʦʱʝʥʠʷ 

:  

ὓὙ ὓ ᷿ Çɱὥ ɱȟὙὥ ɱȟὙὥ ɱȟὙÅØÐὭɱ Ὠ                   (3) 

 

ʛʜʝ Űï ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʦʚ ʚʦʟʙʫʞʜʝʥʠʷ, 

M0 ï ʨʘʚʥʦʚʝʩʥʦʝ ʟʥʘʯʝʥʠʝ ʚʝʢʪʦʨʘ ʥʘʤʘʛʥʠʯʝʥʥʦ-

ʩʪʠ, ὥ ɱȟὙ , ὥ ɱȟὙȟ ὥ ɱȟὙ  - ʵʣʝʤʝʥʪʳ ʧʝ-

ʨʝʭʦʜʥʳʭ ʤʘʪʨʠʮ ʩʦʩʪʦʷʥʠʷ (2) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ 

ʪʨʝʪʴʝʛʦ, ʚʪʦʨʦʛʦ ʠ ʧʝʨʚʦʛʦ ʠʤʧʫʣʴʩʦʚ ʚʦʟʙʫʞʜʝ-

ʥʠʷ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʠʟ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ 

ɹʣʦʭʘ ʧʫʪʝʤ ʩʪʫʧʝʥʯʘʪʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʢʦʤ-

ʧʣʝʢʩʥʦʡ ʦʛʠʙʘʶʱʝʡ ʠʤʧʫʣʴʩʘ ʚʦʟʙʫʞʜʝʥʠʷ Ὑὸ 

[5, ʩ. 87]. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʚʝʩʪʠ ʩʠʩʪʝʤʫ ʜʠʬʬʝʨʝʥ-

ʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥ-

ʪʘʤʠ ʢ ʩʠʩʪʝʤʝ ʩ ʢʫʩʦʯʥʦ-ʧʦʩʪʦʷʥʥʳʤʠ ʢʦʵʬʬʠʮʠ-

ʝʥʪʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʤʧʣʠʪʫʜʳ 

ʵʭʘ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʚ (3) ʵʣʝʤʝʥʪʳ ʧʝʨʝʭʦʜʥʳʭ 

ʤʘʪʨʠʮ ʩʦʩʪʦʷʥʠʷ, ὥ ɱȟὙ , ὥ ɱȟὙȟὥ ɱȟὙ  

ʜʣʷ ʧʝʨʚʦʛʦ, ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʠʤʧʫʣʴʩʦʚ ʚʦʟʙʫʞ-

ʜʝʥʠʷ, ʯʪʦ ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʣʘʛʘʝʤʳʡ ʤʝʪʦʜ ʨʝʰʝ-

ʥʠʷ. ʇʨʠ ʵʪʦʤ ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʨʝʰʝʥʠʷ ʜʠʬʬʝʨʝʥ-

ʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚ ʚʠʜʝ ʩʠʛʥʘʣʦʚ ʩʚʦʙʦʜʥʦʡ 

() ( )0w-w=W gg
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ʠʥʜʫʢʮʠʠ ʠ ʜʚʫʭʠʤʧʫʣʴʩʥʳʭ ʵʭʦ ʥʝ ʚʳʯʠʩʣʷʝʪʩʷ. 

ʆʜʥʘʢʦ ʚ ʬʠʟʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʪʨʝʭʠʤ-

ʧʫʣʴʩʥʦʝ ʵʭʦ ʤʦʛʫʪ ʥʘʢʣʘʜʳʚʘʪʴʩʷ ʜʚʫʭʠʤʧʫʣʴʩ-

ʥʳʝ ʵʭʦ. ɼʣʷ ʠʭ ʧʦʜʘʚʣʝʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʚʠʜʝʦʠʤʧʫʣʴʩʥʳʝ ʤʘʛʥʠʪʥʳʝ ʧʦʣʷ [6, ʩ. 12]. 

ɼʣʷ ʧʝʨʝʭʦʜʘ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʚʦʟʙʫʞʜʝʥʠʷ 

ʩʧʠʥʦʚʦʛʦ ʵʭʘ ʚ ʊʄʇ ʢʦʙʘʣʴʪʘ ʥʝʦʙʭʦʜʠʤʦ ʫʤʥʦ-

ʞʠʪʴ ʘʤʧʣʠʪʫʜʳ ʠʤʧʫʣʴʩʦʚ ʚʦʟʙʫʞʜʝʥʠʷ R ʥʘ 

ʚʥʫʪʨʝʥʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ɖ, ʘ ʪʘʢʞʝ 

ʫʤʥʦʞʠʪʴ ʘʤʧʣʠʪʫʜʫ ʵʭʘ ʥʘ ʪʦʪ ʞʝ ʢʦʵʬʬʠʮʠʝʥʪ ɖ 

[7. ʩ. 45], [8, ʩ. 76]. ɺʩʣʝʜʩʪʚʠʝ ʝʛʦ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ 

ʩʣʝʜʫʝʪ ʫʩʨʝʜʥʠʪʴ ʧʦʣʫʯʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ, ʚʦʩ-

ʧʦʣʴʟʦʚʘʚʰʠʩʴ ʟʘʜʘʥʥʳʤ ʝʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ p(h). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʢʦʤʧʣʝʢʩʥʘʷ ʘʤʧʣʠʪʫʜʘ ʵʭʘ ʚ ʤʦ-

ʤʝʥʪ ʝʛʦ ʤʘʢʩʠʤʫʤʘ ʧʨʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ 

ὓὙ ὓ ʂὴʂὓʂὙὨʂȢ 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʚʦʟʙʫʞʜʝʥʠʷ ʩʪʠʤʫʣʠʨʦ-

ʚʘʥʥʦʛʦ ʩʧʠʥʦʚʦʛʦ ʵʭʘ ʚ ʊʄʇ ʩʧʣʘʚʘ Fe-Co-Ni ʧʨʠ-

ʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ. ʅʝʦʜʥʦʨʦʜʥʦ ʫʰʠ-

ʨʝʥʥʘʷ ʣʠʥʠʷ ʛʘʫʩʩʦʚʩʢʘʷ ʩʦ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝ-

ʩʢʠʤ ʦʪʢʣʦʥʝʥʠʝʤ 2ˊĀ15Ā106 ʨʘʜ/ʩ (ʛʨʘʥʠʮʳ ʣʠʥʠʠ 

195Ñ15 ʄɻʮ ʧʦ ʫʨʦʚʥʶ 0.707 ʦʪ ʤʘʢʩʠʤʫʤʘ). ɺʦʟ-

ʙʫʞʜʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʫʩʝʯʝʥʥʳʤʠ sinc-

ʠʤʧʫʣʴʩʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ 7 ʣʝʧʝʩʪʢʦʚ (ʦʜʠʥ ʮʝʥ-

ʪʨʘʣʴʥʳʡ ʠ ʧʦ 3 ʙʦʢʦʚʳʭ ʩ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ). ʇʨʠ 

ʵʪʦʤ ʧʘʨʘʤʝʪʨ T ʧʨʠʥʷʪ ʨʘʚʥʳʤ 33 ʥʩ, ʯʪʦ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪ ʩʦʛʣʘʩʦʚʘʥʠʝ ʰʠʨʠʥʳ ʩʧʝʢʪʨʘ ʠʤʧʫʣʴʩʦʚ 

ʚʦʟʙʫʞʜʝʥʠʷ ʩ ʰʠʨʠʥʦʡ ʣʠʥʠʠ. ʉʫʤʤʘʨʥʘʷ ʜʣʠ-

ʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʘ ʚʦʟʙʫʞʜʝʥʠʷ Ű=8T=264 ʥʩ. 

ɺʥʫʪʨʝʥʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ h ̫ ʚʣʷʝʪʩʷ 

ʥʝʦʜʥʦʨʦʜʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʩʨʝʜʳ ʠ ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪʩʷ ʧʣʦʪʥʦʩʪʴʶ ʚʝʨʦʷʪʥʦʩʪʠ ʝʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

p(h). ɼʣʷ ʫʯʝʪʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘ ʫʩʠʣʝʥʠʷ ʩʥʘʯʘʣʘ ʦʧʨʝʜʝʣʷʶʪ ʩʠʛʥʘʣ 

ʩʧʠʥʦʚʦʛʦ ʵʭʘ ʜʣʷ ʧʘʨʘʤʘʛʥʠʪʥʦʡ ʤʦʜʝʣʠ, ʚʚʦʜʷʪ ʚ 

ʥʝʝ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ h ʠ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴ-

ʪʘʪ ʫʩʨʝʜʥʷʶʪ [9, ʩ. 53], [10, ʩ. 2]. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʧʨʠʥʷʪʦ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ p(h) ʦʧʠʩʳʚʘʝʪʩʷ ʟʘʢʦ-

ʥʦʤ ʈʵʣʝʷ, ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ůɖ=5000, ʯʪʦ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʠʣʝʥʠʷ 

h=6300. 

ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʥʦʨʤʠʨʦ-

ʚʘʥʥʦʡ ʢ M0 ʘʤʧʣʠʪʫʜʳ ʩʪʠʤʫʣʠʨʦʚʘʥʥʦʛʦ ʵʭʘ ʦʪ 

ʘʤʧʣʠʪʫʜʳ ʠʤʧʫʣʴʩʦʚ ʚʦʟʙʫʞʜʝʥʠʷ R ʜʣʷ ʧʨʷʤʦ-

ʫʛʦʣʴʥʳʭ ʠ sinc-ʠʤʧʫʣʴʩʦʚ. ʇʨʠ ʵʪʦʤ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʠʤʧʫʣʴʩʦʚ ʙʳʣʘ ʧʨʠʨʘʚʥʝʥʘ ʜʣʠ-

ʪʝʣʴʥʦʩʪʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʣʝʧʝʩʪʢʘ sinc-ʠʤʧʫʣʴʩʘ 

Ű=T=33 ʥʩ. 

 
ʈʠʩ. 2. ɿʘʚʠʩʠʤʦʩʪʠ ʥʦʨʤʠʨʦʚʘʥʥʦʡ ʘʤʧʣʠʪʫʜʳ ʩʪʠʤʫʣʠʨʦʚʘʥʥʦʛʦ ʵʭʘ ʦʪ ʘʤʧʣʠʪʫʜʳ ʠʤʧʫʣʴʩʦʚ ʚʦʟ-

ʙʫʞʜʝʥʠʷ ʜʣʷ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʠʤʧʫʣʴʩʦʚ (ʢʨʘʩʥʳʡ) ʠ sinc-ʠʤʧʫʣʴʩʦʚ (ʩʠʥʠʡ) 

 

ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʩ ʨʦʩʪʦʤ ʘʤʧʣʠʪʫʜʳ ʠʤ-

ʧʫʣʴʩʦʚ ʚʦʟʙʫʞʜʝʥʠʷ ʘʤʧʣʠʪʫʜʘ ʵʭʘ ʩʥʘʯʘʣʘ ʥʘʨʘʩ-

ʪʘʝʪ, ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ, ʟʘʪʝʤ ʧʘʜʘʝʪ, ʜʦʭʦʜʠʪ 

ʜʦ ʤʠʥʠʤʫʤʘ, ʘ ʧʦʪʦʤ ʩʥʦʚʘ ʤʝʜʣʝʥʥʦ ʥʘʨʘʩʪʘʝʪ. 

ʍʘʨʘʢʪʝʨ ʟʘʚʠʩʠʤʦʩʪʝʡ ʦʜʠʥʘʢʦʚ ʜʣʷ ʦʙʝʠʭ ʬʦʨʤ 

ʠʤʧʫʣʴʩʦʚ ʚʦʟʙʫʞʜʝʥʠʷ, ʧʨʠ ʤʘʣʳʭ R ʟʘʚʠʩʠʤʦʩʪʠ 

ʩʦʚʧʘʜʘʶʪ, ʧʨʠ ʙʦʣʴʰʠʭ R ʛʨʘʬʠʢ ʜʣʷ ʧʨʷʤʦʫʛʦʣʴ-

ʥʳʭ ʠʤʧʫʣʴʩʦʚ ʚʦʟʙʫʞʜʝʥʠʷ ʧʨʦʭʦʜʠʪ ʥʝʤʥʦʛʦ 

ʚʳʰʝ.  

ʆʧʪʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʘʤʧʣʠʪʫʜʳ sinc-

ʠʤʧʫʣʴʩʦʚ ʚʦʟʙʫʞʜʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʤʘʢʩʠ-

ʤʫʤ ʘʤʧʣʠʪʫʜʳ ʩʪʠʤʫʣʠʨʦʚʘʥʥʦʛʦ ʵʭʘ, ʨʘʚʥʦ 6000 

ʨʘʜ/ʩ. ʇʨʠ ʵʪʦʤ ʥʦʨʤʠʨʦʚʘʥʥʦʝ ʢ ʟʥʘʯʝʥʠʶ M0 ʟʥʘ-

ʯʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʵʭʘ ʨʘʚʥʦ 1350. ɼʣʷ ʩʣʫʯʘʷ ʧʨʷ-

ʤʦʫʛʦʣʴʥʳʭ ʠʤʧʫʣʴʩʦʚ ʚʦʟʙʫʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʝ ʟʥʘʯʝʥʠʷ ʨʘʚʥʳ: R=7000 ʨʘʜ/c ʠ 1500. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʧʘʨʘʤʘʛʥʠʪʥʳʭ 

ʩʨʝʜ ʤʘʢʩʠʤʘʣʴʥʦʝ ʥʦʨʤʠʨʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʘʤ-

ʧʣʠʪʫʜʳ ʜʚʫʭʠʤʧʫʣʴʩʥʦʛʦ ʵʭʘ ʨʘʚʥʦ 1. ʆʥʦ ʜʦʩʪʠ-

ʛʘʝʪʩʷ ʧʨʠ ʩʪʨʝʤʣʝʥʠʠ ʜʣʠʪʝʣʴʥʦʩʪʝʡ ʧʨʷʤʦʫʛʦʣʴ-

ʥʳʭ ʠʤʧʫʣʴʩʦʚ ʢ 0. ɺ ʵʪʦ ʩʣʫʯʘʝ ʫʜʘʝʪʩʷ ʩʬʘʟʠʨʦ-

ʚʘʪʴ ʚʩʶ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʴ M0. ɼʣʷ 

ʩʪʠʤʫʣʠʨʦʚʘʥʥʦʛʦ ʵʭʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʦʨ-

ʤʠʨʦʚʘʥʥʦʡ ʘʤʧʣʠʪʫʜʳ ʨʘʚʥʦ 0.5. ʇʝʨʝʭʦʜ ʢ ʤʘʛ-

ʥʠʪʦʫʧʦʨʷʜʦʯʝʥʥʳʤ ʩʨʝʜʘʤ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ 

ʵʪʦ ʟʥʘʯʝʥʠʝ ʚ ɖ ʨʘʟ ʧʨʠ ʦʜʥʦʨʦʜʥʦʤ ʭʘʨʘʢʪʝʨʝ 

ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʠʣʝʥʠʷ. ɺ ʩʣʫʯʘʝ ʞʝ 

ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʵʬʬʠʮʠ-

ʝʥʪʘ ʫʩʠʣʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʪʠʤʫʣʠʨʦ-

ʚʘʥʥʦʛʦ ʵʭʘ ʚʦʟʨʦʩʣʦ ʜʦ ʟʥʘʯʝʥʠʷ 1750, ʪʦ ʝʩʪʴ ʫʚʝ-

ʣʠʯʠʣʦʩʴ ʚ 3500 ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʥʘʯʝʥʠʝʤ 0.5. 

ɸʤʧʣʠʪʫʜʘ ʵʭʘ ʥʘʨʷʜʫ ʩ ʘʤʧʣʠʪʫʜʦʡ ʠʤʧʫʣʴ-

ʩʦʚ ʚʦʟʙʫʞʜʝʥʠʷ R ʟʘʚʠʩʠʪ ʪʘʢʞʝ ʦʪ ʠʭ ʜʣʠʪʝʣʴʥʦ-

Ớὓ  Ớὓ  

ʨʘʜ/ʩ 
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ʩʪʠ, ʪʘʢ ʢʘʢ ʜʣʠʪʝʣʴʥʦʩʪʴ ʵʪʠʭ ʠʤʧʫʣʴʩʦʚ ʦʧʨʝʜʝ-

ʣʷʝʪ ʰʠʨʠʥʫ ʠʭ ʩʧʝʢʪʨʘ. ʅʘ ʨʠʩ. 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʥʦʨʤʠʨʦʚʘʥʥʦʡ ʘʤʧʣʠʪʫʜʳ ʩʪʠʤʫʣʠʨʦ-

ʚʘʥʥʦʛʦ ʵʭʘ ʦʪ ʧʘʨʘʤʝʪʨʘ T (ʜʣʠʪʝʣʴʥʦʩʪʴ ʮʝʥ-

ʪʨʘʣʴʥʦʛʦ ʣʝʧʝʩʪʢʘ sinc-ʠʤʧʫʣʴʩʘ). ɼʣʷ ʩʣʫʯʘʷ 

ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʠʤʧʫʣʴʩʦʚ ʠʭ ʜʣʠʪʝʣʴʥʦʩʪʴ Ű ʧʨʠ-

ʨʘʚʥʝʥʘ ʧʘʨʘʤʝʪʨʫ T. ʇʨʠ ʵʪʦʤ ʢʘʞʜʦʤʫ ʟʥʘʯʝʥʠʶ 

T ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʚʦʝ ʦʧʪʠʤʘʣʴʥʦʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʤʘʢʩʠʤʫʤʘ ʘʤʧʣʠʪʫʜʳ ʵʭʘ ʟʥʘʯʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʠʤ-

ʧʫʣʴʩʦʚ ʚʦʟʙʫʞʜʝʥʠʷ R, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʠʟ ʨʠʩ. 2. ɼʣʷ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʠʤʧʫʣʴʩʦʚ Ropt ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʠʟ ʫʩʣʦʚʠʷ RoptT=7000Ā33Ā10-9=2.3Ā10-4 

(Ropt=2.3Ā10-4/T). ɼʣʷ sinc-ʠʤʧʫʣʴʩʦʚ 

RoptT=6000Ā33Ā10-9=2Ā10-4 (Ropt=2Ā10-4/T).

 
ʈʠʩ. 3. ɿʘʚʠʩʠʤʦʩʪʴ ʥʦʨʤʠʨʦʚʘʥʥʦʡ ʘʤʧʣʠʪʫʜʳ ʩʪʠʤʫʣʠʨʦʚʘʥʥʦʛʦ ʵʭʘ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠʤʧʫʣʴʩʦʚ 

ʚʦʟʙʫʞʜʝʥʠʷ ʜʣʷ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʠʤʧʫʣʴʩʦʚ (ʢʨʘʩʥʳʡ) ʠ sinc-ʠʤʧʫʣʴʩʦʚ (ʩʠʥʠʡ) 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 3, ʛʨʘʬʠʢʠ ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ 

ʪʦʯʢʝ T=20 ʥʩ. ʇʨʘʚʝʝ ʵʪʦʡ ʪʦʯʢʠ ʘʤʧʣʠʪʫʜʘ ʩʪʠʤʫ-

ʣʠʨʦʚʘʥʥʦʛʦ ʵʭʘ, ʚʦʟʙʫʞʜʘʝʤʦʛʦ ʧʨʷʤʦʫʛʦʣʴʥʳʤʠ 

ʨʘʜʠʦʠʤʧʫʣʴʩʘʤʠ, ʥʝʤʥʦʛʦ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠ ʚʦʟ-

ʙʫʞʜʝʥʠʠ sinc-ʠʤʧʫʣʴʩʘʤʠ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʟʥʘʯʝ-

ʥʠʷʭ T. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʝʨʠʬʝʨʠʡʥʳʝ 

ʫʯʘʩʪʢʠ ʥʝʦʜʥʦʨʦʜʥʦ ʫʰʠʨʝʥʥʦʡ ʣʠʥʠʠ ʚʦʟʙʫʞʜʘ-

ʶʪʩʷ ʙʦʢʦʚʳʤʠ ʣʝʧʝʩʪʢʘʤʠ ʩʧʝʢʪʨʘ ʧʨʷʤʦʫʛʦʣʴ-

ʥʳʭ ʨʘʜʠʦʠʤʧʫʣʴʩʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ sinc-

ʠʤʧʫʣʴʩʦʚ ʩʧʝʢʪʨ ʥʘ ʯʘʩʪʦʪʥʦʡ ʦʩʠ ʦʛʨʘʥʠʯʝʥ. ʇʨʠ 

T<20 ʥʩ ʘʤʧʣʠʪʫʜʘ ʩʧʠʥʦʚʦʛʦ ʵʭʘ, ʚʦʟʙʫʞʜʘʝʤʦʛʦ 

sinc-ʠʤʧʫʣʴʩʘʤʠ ʥʝʤʥʦʛʦ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠ ʚʦʟʙʫʞ-

ʜʝʥʠʠ ʧʨʷʤʦʫʛʦʣʴʥʳʤʠ ʠʤʧʫʣʴʩʘʤʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ ʫʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʷ ʣʠʥʠʷ ʚʦʟʙʫʞʜʘʝʪʩʷ 

sinc-ʠʤʧʫʣʴʩʘʤʠ, ʧʨʠʯʝʤ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦ, ʯʝʤ ʫ 

ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʠʤʧʫʣʴʩʦʚ, ʢʦʪʦʨʳʝ ʚʦʟʙʫʞʜʘʶʪ 

ʧʝʨʠʬʝʨʠʡʥʳʝ ʫʯʘʩʪʢʠ ʣʠʥʠʠ ʥʝʤʥʦʛʦ ʤʝʥʴʰʝ, ʯʝʤ 

ʮʝʥʪʨ ʣʠʥʠʠ. ɺ ʮʝʣʦʤ ʞʝ ʨʘʟʣʠʯʠʝ ʚ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʘʭ ʚʦʟʙʫʞʜʝʥʠʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʅʘʠʙʦʣʝʝ ʷʨʢʦ 

ʧʨʝʠʤʫʱʝʩʪʚʦ sinc-ʠʤʧʫʣʴʩʦʚ, ʩʚʷʟʘʥʥʦʝ ʩ ʧʨʷʤʦ-

ʫʛʦʣʴʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʠʭ ʩʧʝʢʪʨʘ, ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʤʘʛʥʠʪʦʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ, ʛʜʝ ʚʘʞʥʦ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʟʦʙʨʘʞʝʥʠʷ ʦʪ ʩʣʦʷ ʥʝ ʚʦʟʙʫʞʜʘʪʴ 

ʩʦʩʝʜʥʠʝ ʦʙʣʘʩʪʠ ʦʙʲʝʢʪʘ [2, ʩ. 157]. 
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THE PROOF OF ANDREW BEALôS HYPOTHESIS BY DIVISION METHOD 

 

ɸʥʥʦʪʘʮʠʷ 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʩʪʘʚʠʪʩʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ çɻʠʧʦʪʝʟʳ ɹʠʣʘè ʠ ʟʘʢʨʳʪʠʝ ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʶ ʧʨʦʙʣʝʤ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʧʨʦʝʢʪʘ çɼʦʙʨʦʚʦʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡè, ʟʘʧʫʱʝʥʥʦʛʦ ʚ 2014 ʛʦʜʫ. ʄʝʪʦʜʳ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ɻʠ-

ʧʦʪʝʟʳ ɹʠʣʘ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ ʩʪʘʪʴʝ, ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʢʘʟʘʪʴ ʙʘʟʦʚʦʝ ʫʨʘʚʥʝʥʠʝ ʚ ʚʠʜʝ 

ʨʘʚʥʦʮʝʥʥʦʛʦ ʝʤʫ ʫʨʘʚʥʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʧʨʝʜʩʪʘʚʠʪʴ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ ʨʘʟʥʦʩʪʴʶ ʢʚʘʜʨʘʪʦʚ ʜʚʫʭ 

ʥʝʯʸʪʥʳʭ ʯʠʩʝʣ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʨʘʟʣʦʞʝʥʠʷ ʥʘ ʤʥʦʞʠʪʝʣʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʥʦʩʪʴʶ 

ʜʦʢʘʟʘʥʘ ɻʠʧʦʪʝʟʘ ɹʠʣʘ ʠ ʵʪʠʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʨʝʰʝʥʳ ʥʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ ʚ ʪʝʦʨʠʠ ʯʠʩʝʣ, ʢʦʥ-

ʢʨʝʪʥʦ, ʚ ʵʣʝʤʝʥʪʘʨʥʦʡ ʘʣʛʝʙʨʝ. 

Abstract 

The aim of the work is to prove the "Bealôs hypothesis" and to close the problems associated with it, including 

the project "voluntary calculations", launched in 2014. The methods used in the article, are the ability to show the 

basic equation in the form of an equivalent equation that allows you to represent the value of the expression by 

the difference of the squares of two odd numbers and use the features of its factorization. As a result, the hypothesis 

has been fully proved, and this proof solves some problems in number theory, particularly in elementary algebra. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʟʥʦʩʪʴ ʢʚʘʜʨʘʪʦʚ, ʦʙʱʠʡ ʜʝʣʠʪʝʣʴ, ʨʘʟʣʦʞʝʥʠʝ ʥʘ ʤʥʦʞʠʪʝʣʠ, ʯʸʪʥʳʝ ʯʠʩʣʘ, 

ʥʝʯʸʪʥʳʝ ʯʠʩʣʘ, ʇʠʬʘʛʦʨʦʚʳ ʪʨʦʡʢʠ, ʜʝʣʠʤʦʩʪʴ.  

Keywords: difference of squares, common divisor, factorization, even numbers, odd numbers, Pythagorean 

triples, divisibility.  

 

ɻʠʧʦʪʝʟʘ ɹʠʣʘ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʘʤʝʨʠʢʘʥʩʢʠʤ 

ʤʘʪʝʤʘʪʠʢʦʤ ʕʥʜʨʶ ɹʠʣʦʤ ʚ 1993 ʛʦʜʫ, ʩʯʠʪʘʝʪʩʷ 

ʦʙʦʙʱʝʥʠʝʤ ɺʝʣʠʢʦʡ ʪʝʦʨʝʤʳ ʌʝʨʤʘ. ʅʦ ʝʩʣʠ ʧʦ-

ʩʣʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʕ. ʋʘʡʣʩʘ ʠʥʪʝʨʝʩ ʢ ʪʝʦʨʝʤʝ 

ʌʝʨʤʘ ʦʩʣʘʙʝʚʘʝʪ, ʪʦ ʢ ʜʦʢʘʟʘʪʝʣʴʩʪʚʫ ʛʠʧʦʪʝʟʳ ʦʥ 

ʨʘʩʪʸʪ. ɺ ʧʨʝʜʣʘʛʘʝʤʦʡ ʨʘʙʦʪʝ ʧʨʠʚʦʜʠʪʩʷ ʜʦʢʘʟʘ-

ʪʝʣʴʩʪʚʦ ʛʠʧʦʪʝʟʳ ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʜʦ-

ʩʪʫʧʥʳʤʠ ʤʘʪʝʤʘʪʠʢʘʤ ʚʦ ʚʨʝʤʝʥʘ ʧʦʷʚʣʝʥʠʷ 

çʧʨʦʙʣʝʤʳ ʌʝʨʤʘè.  

ʀʤʝʝʪʩʷ: 

ὃ ὄ ὅ , (1) A, B, C, x, y, z ï ʮʝʣʳʝ, ʧʦʣʦ-

ʞʠʪʝʣʴʥʳʝ ʯʠʩʣʘ. x, y, z >2.  

ɼʦʢʘʟʘʪʴ: A, B, C ʠʤʝʶʪ ʦʙʱʠʡ ʧʨʦʩʪʦʡ ʜʝʣʠ-

ʪʝʣʴ.  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. 

ʇʫʩʪʴ C> A> B. ʆʧʨʝʜʝʣʠʤʩʷ ʩ ʯʸʪʥʦʩʪʴʶ A, 

B, ʉ. ɸ ʠʤʝʥʥʦ: ʜʚʘ ʠʟ ʵʪʠʭ ʯʠʩʝʣ ʜʦʣʞʥʳ ʙʳʪʴ ʥʝ-

ʯʸʪʥʳʤʠ, ʘ ʦʜʥʦ ʯʸʪʥʳʤ. (ʉʣʫʯʘʡ ʦʜʥʦʚʨʝʤʝʥʥʦʡ 

ʯʸʪʥʦʩʪʠ ɸ, ɺ, ʉ ʤʦʞʥʦ ʠʩʢʣʶʯʠʪʴ ʠʟ ʨʘʩʩʤʦʪʨʝ-

ʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʯʠʩʣʘ ʟʘʚʝʜʦʤʦ ʠʤʝʶʪ ʦʙʱʠʡ 

ʧʨʦʩʪʦʡ ʜʝʣʠʪʝʣʴ 2.) ʇʨʠʤʝʤ A ʠ C ʥʝʯʸʪʥʳʤʠ ʯʠʩ-

ʣʘʤʠ, ʘ ɺ ʯʸʪʥʳʤ ʯʠʩʣʦʤ, ʧʦʩʢʦʣʴʢʫ ʧʨʠʥʮʠʧʠʘʣʴ-

ʥʦʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʯʠʩʣʘʤʠ ɸ ʠ ɺ ʥʝʪ. (ʆ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʯʸʪʥʦʛʦ ʉ ʙʫʜʝʪ ʦʙʛʦʚʦʨʝʥʦ ʥʠʞʝ.)  

ʇʨʠʤʝʤ ʟʘ ʦʩʥʦʚʫ ʫʪʚʝʨʞʜʝʥʠʝ, ʯʪʦ ʣʶʙʦʝ 

ʯʸʪʥʦʝ ʯʠʩʣʦ, ʠʤʝʶʱʝʝ ʜʝʣʠʪʝʣʝʤ ς ʧʨʠ n  3, 

ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʨʘʟʥʦʩʪʴʶ ʢʚʘʜʨʘʪʦʚ ʜʚʫʭ ʥʝʯʸʪ-

ʥʳʭ ʯʠʩʝʣ. 

ʃʝʛʢʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʩʫʤʤʘ ʠ ʨʘʟʥʦʩʪʴ ʜʚʫʭ ʥʝ-

ʯʸʪʥʳʭ ʯʠʩʝʣ ʯʠʩʣʘ ʯʸʪʥʳʝ, ʥʦ ʦʜʥʦ ʠʟ ʥʠʭ ʠʤʝʝʪ 

ʤʥʦʞʠʪʝʣʝʤ ʪʦʣʴʢʦ ʦʜʥʦ ʯʠʩʣʦ 2, ʘ ʚʪʦʨʦʝ ï ʤʠʥʠ-

ʤʫʤ ς, ʘ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ς , ʛʜʝ ςϽς ς 

ʧʨʠ n > 2 ʝʩʪʴ ʤʥʦʞʠʪʝʣʴ ʯʸʪʥʦʛʦ ʯʠʩʣʘ, ʚʳʨʘʞʝʥ-

ʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʵʪʦʡ ʩʫʤʤʳ ʠ ʵʪʦʡ ʨʘʟʥʦʩʪʠ. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʧʨʠ ʵʪʦʤ ʟʘʥʠʤʘʝʪ ʫʨʘʚʥʝʥʠʝ ὢ
ὣ ὤ, ʛʜʝ ʢʚʘʜʨʘʪ ʯʸʪʥʦʛʦ ʯʠʩʣʘ ʧʨʦʩʪʝʡʰʝʡ 
ʇʠʬʘʛʦʨʦʚʦʡ ʪʨʦʡʢʠ, ʦʙʷʟʘʪʝʣʴʥʦ ʠʤʝʶʱʝʡ ʤʥʦ-

ʞʠʪʝʣʝʤ ʯʠʩʣʦ 4, ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʯʠʩʣʦʤ, ʩʦʜʝʨ-

ʞʘʱʠʤ ʤʥʦʞʠʪʝʣʴ τ ς. ʊ. ʝ. ʩʣʫʯʘʠ ʮʝʣʦʯʠʩ-
ʣʝʥʥʳʭ ʨʝʰʝʥʠʡ ʫʨʘʚʥʝʥʠʷ ὢ ὣ ὤ  ʧʦʧʘ-

ʜʘʶʪ ʧʦʜ ʚʳʰʝʦʙʦʟʥʘʯʝʥʥʦʝ ʫʩʣʦʚʠʝ ʦ ʨʘʟʣʦʞʝʥʠʠ 

ʨʘʟʥʦʩʪʠ ʢʚʘʜʨʘʪʦʚ ʜʚʫʭ ʥʝʯʸʪʥʳʭ ʯʠʩʝʣ ʥʘ ʧʨʦʠʟ-

ʚʝʜʝʥʠʝ ʩʫʤʤʳ ʠ ʨʘʟʥʦʩʪʠ ʵʪʠʭ ʯʠʩʝʣ. ʉʪʨʦʛʦ ʛʦ-

ʚʦʨʷ, ʬʦʨʤʫʣʘ ὢ ὣ ὤ  ʜʣʷ ʧʨʦʩʪʝʡʰʝʡ ʇʠʬʘ-

ʛʦʨʦʚʦʡ ʪʨʦʡʢʠ ʜʦʣʞʥʘ ʚʳʛʣʷʜʝʪʴ ʪʘʢ: ὢ ςϽ
ὣ ὤ, ʧʦʜʨʘʟʫʤʝʚʘʷ Y ʯʸʪʥʳʤ ʯʠʩʣʦʤ, ʘ ʠʤʝʥʥʦ: 

ὣ ςϽὣ. 

ʇʨʝʦʙʨʘʟʫʝʤ ʬ. (1).  

ὅ ὃ ὄ                  (2) 

 

ʇʨʠʙʘʚʠʤ ʢ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʯʘʩʪʷʤ ʬ. (2) ςϽὃȢ  
 

ὅ ὃ ὄ ςϽὃ           (3) 

 

ɺʳʨʘʟʠʤ ʬ. (2) ʠ ʬ. (3) ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

ὅ ὃ ς Ͻὄ                 (3) 

 

ὅ ὃ ς Ͻὄ ςϽὃ ςϽς Ͻὄ ὃ  (4) 

 

ɺ ʬʦʨʤʫʣʝ (4) ʯʠʩʣʦ (ς Ͻὄ ὃ  ʥʝʯʸʪ-

ʥʦʝ. ʇʨʠʤʝʤ ʵʪʦ ʯʠʩʣʦ ς Ͻὄ ὃ ὄ
 
, ʛʜʝ 

ὄ ʮʝʣʦʝ ʯʠʩʣʦ, ʚʦʟʤʦʞʥʦʩʪʴ ʯʝʛʦ ʦʙʦʩʥʦʚʘʥʘ 

ʥʠʞʝ.  
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ɿʘʧʠʰʝʤ ʬ. (3) ʠ ʬ. (4) ʪʘʢ: 

 

ὅ ὃ ὄ                     (5) 

 

ὅ ὃ ςϽὄ                    (6) 

 

ʇʨʠʤʝʤ ʜʣʷ ʧʨʦʩʪʦʪʳ ὅ ὅ, ʘ ὃ ὃȢ 
ʊʦʛʜʘ ʬ. (5) ʠ ʬ. (6) ʧʨʠʤʫʪ ʚʠʜ: 

 

 ὅ ὃ ὄ                          (7) 

 

ὅ ὃ ςϽὄ                          (8) 

 

ʇʝʨʝʤʥʦʞʠʤ ʣʝʚʳʝ ʠ ʧʨʘʚʳʝ ʯʘʩʪʠ ʬ. (7) ʠ ʬ. (8). 

 ὅ ὃ ςϽὄ Ͻὄ              (9) 

 

ʌʦʨʤʫʣʘ (9) ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʚʳʨʘʞʝʥʠʝ ʯʸʪ-

ʥʦʛʦ ʯʠʩʣʘ ςϽὄ Ͻὄ  ʨʘʟʥʦʩʪʴʶ ʢʚʘʜʨʘʪʦʚ ʜʚʫʭ ʥʝ-

ʯʸʪʥʳʭ ʯʠʩʝʣ.  

ɺʘʨʠʘʥʪʦʚ ʨʘʟʣʦʞʝʥʠʷ ʯʸʪʥʦʛʦ ʯʠʩʣʘ ʚ ʩʪʝ-

ʧʝʥʠ nσ ʧʦ ʬʦʨʤʫʣʝ ʨʘʟʥʦʩʪʠ ʢʚʘʜʨʘʪʦʚ ʜʚʫʭ ʥʝ-

ʯʸʪʥʳʭ ʯʠʩʝʣ ʤʦʞʝʪ ʙʳʪʴ ʩʪʦʣʴʢʦ, ʩʢʦʣʴʢʦ ʚʦʟ-

ʤʦʞʥʦ ʩʦʯʝʪʘʥʠʡ ʧʘʨ ʤʥʦʞʠʪʝʣʝʡ ʯʠʩʣʘ, ʫʜʦʚʣʝ-

ʪʚʦʨʷʶʱʠʭ ʵʪʦʤʫ ʫʩʣʦʚʠʶ, ʦʜʥʘʢʦ ʜʣʷ ʢʘʞʜʦʡ 

ʧʘʨʳ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʦʜʠʥ ʚʘʨʠʘʥʪ ʪʘʢʦʛʦ ʨʘʟʣʦ-

ʞʝʥʠʷ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ ʚʘʞʥʘ ʦʜʥʘ ʦʩʦ-

ʙʝʥʥʦʩʪʴ ʪʘʢʦʛʦ ʨʘʟʣʦʞʝʥʠʷ, ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʝʛʦ ʥʫʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʩʧʦʩʦʙʘ. 

1 - ʳʡ ʩʧʦʩʦʙ: ʤʥʦʞʠʪʝʣʠ ʨʘʟʣʦʞʝʥʠʷ ʢʨʦʤʝ 

ʯʠʩʣʘ 2 ʠʤʝʶʪ ʝʱʸ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʧʨʦʩʪʳʭ ʜʝ-

ʣʠʪʝʣʝʡ. 

2 ï ʦʡ ʩʧʦʩʦʙ: ʤʥʦʞʠʪʝʣʠ ʨʘʟʣʦʞʝʥʠʷ ʥʝ 

ʠʤʝʶʪ ʦʙʱʝʛʦ ʜʝʣʠʪʝʣʷ, ʢʨʦʤʝ ʯʠʩʣʘ 2. 

ɺʳʚʝʜʝʤ ʟʥʘʯʝʥʠʷ ὅ ʠ ὃȟ ʪ. ʝ. ὅ ̉ ὃȟ ʩʣʦʞʠʚ 
ʧʦʯʣʝʥʥʦ ʣʝʚʳʝ ʠ ʧʨʘʚʳʝ ʯʘʩʪʠ ʬ. (7) ʠ ʬ. (8).  

 ςϽὅ ςϽὄ ὄȠ ὅ
ςϽὄ ὄ

ς
ςϽ
ὄ ς Ͻὄ

ς
Ȣ 

 

ὅ ὄ ς Ͻὄ                                                                  (10) 

 

ɺʳʯʪʝʤ ʧʦʯʣʝʥʥʦ ʬ. (7) ʠʟ ʬ. (8). 

 

ςϽ ὃ ςϽὄ ὄȠ ὃ
ςϽὄ ὄ

ς
ςϽ
ὄ ς Ͻὄ

ς
Ȣ 

 

ὃ ὄ ς Ͻὄ                                                                (11) 

 

ʈʘʩʩʤʦʪʨʠʤ 1-ʳʡ ʩʧʦʩʦʙ. 

ʀʟ ʬ. (10) ʠ ʬ. (11) ʚʠʜʥʦ, ʯʪʦ ʝʩʣʠ ὄ ̉ ὄ  

ʠʤʝʶʪ ʦʙʱʠʡ ʥʝʯʸʪʥʳʡ ʜʝʣʠʪʝʣʴ, ʧʦʩʢʦʣʴʢʫ  ὄ  

ʥʝʯʸʪʥʦʝ ʯʠʩʣʦ, ʪʦ ʵʪʦʪ ʜʝʣʠʪʝʣʴ ʠʤʝʶʪ ʯʠʩʣʘ 

 ὃ ̉ ὅ .  

ʇʨʦʠʣʣʶʩʪʨʠʨʫʝʤ ʵʪʦ ʥʘ ʧʨʠʤʝʨʝ ʨʘʟʣʦʞʝʥʠʷ 

ʥʘ ʤʥʦʞʠʪʝʣʠ ʯʠʩʣʘ φȢ ʇʨʠʤʝʤ φ φϽσφ
ςϽσ ςϽσ Ȣ ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʫʩʣʦʚʠʝ ʜʣʷ ʨʘʟʣʦ-

ʞʝʥʠʷ ʯʸʪʥʦʛʦ ʯʠʩʣʘ ʥʘ ʤʥʦʞʠʪʝʣʠ ʧʦ ʬʦʨʤʫʣʝ ʨʘʟ-

ʥʦʩʪʠ ʢʚʘʜʨʘʪʦʚ ʜʚʫʭ ʥʝʯʸʪʥʳʭ ʯʠʩʝʣ ʩʦʙʣʶʜʝʥʦ, ʠ 

ʧʝʨʚʳʡ ʤʥʦʞʠʪʝʣʴ ʠʤʝʝʪ ʩʦʤʥʦʞʠʪʝʣʝʤ ʪʦʣʴʢʦ 

ʦʜʥʦ ʯʠʩʣʦ 2. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʘ ʤʥʦʞʠʪʝʣʷ ʠʤʝʶʪ ʦʙ-

ʱʠʡ ʧʨʦʩʪʦʡ ʜʝʣʠʪʝʣʴ 3. 

ʉʣʦʞʠʤ ʦʙʘ ʤʥʦʞʠʪʝʣʷ: 6 + 36 = 42. ʅʘʡʜʸʤ 

ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʦʝ: τςḊς ςρȢ ʕʪʦ ʧʝʨʚʦʝ ʥʝ-
ʯʸʪʥʦʝ ʯʠʩʣʦ. ɺʳʯʪʝʤ ʠʟ ʥʝʛʦ ʚʪʦʨʦʡ ʤʥʦʞʠʪʝʣʴ: 

21 ï 6 = 15. ʕʪʦ ʚʪʦʨʦʝ ʥʝʯʸʪʥʦʝ ʯʠʩʣʦ. ʀʤʝʝʤ: (21 

- 15) (21 + 15) = φϽσφȟ ʛʜʝ ʚʩʝ ʯʠʩʣʘ ʚʳʨʘʞʝʥʠʷ 
ʠʤʝʶʪ ʦʙʱʠʡ ʧʨʦʩʪʦʡ ʜʝʣʠʪʝʣʴ 3. ʕʪʦʪ ʚʘʨʠʘʥʪ 

ʨʘʟʣʦʞʝʥʠʷ ʥʘ ʤʥʦʞʠʪʝʣʠ ʚʦʟʤʦʞʝʥ, ʢʦʛʜʘ ʯʠʩʣʘ 

A, B, C ʥʝ ʝʩʪʴ ʚʟʘʠʤʥʦ ʧʨʦʩʪʳʝ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ 

ʯʠʩʣʘ A, B, C ʤʦʛʫʪ ʠʤʝʪʴ ʦʙʱʠʡ ʜʝʣʠʪʝʣʴ, ʦʙʦʩ-

ʥʦʚʘʥʦ.  

ʈʘʩʩʤʦʪʨʠʤ 2 - ʡ ʩʧʦʩʦʙ, ʢʦʛʜʘ ʤʥʦʞʠʪʝʣʠ ʨʘʟ-

ʣʦʞʝʥʠʷ ʥʝ ʠʤʝʶʪ ʦʙʱʝʛʦ ʜʝʣʠʪʝʣʷ ʢʨʦʤʝ ʯʠʩʣʘ 2. 

ʀʟ ʬ. (10) ʠ ʬ. (11) ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʦʙʱʝʛʦ ʜʝʣʠʪʝʣʷ ʚ ʯʠʩʣʘʭ ὄ ̉ ὄȟ ʦʙʱʝʛʦ ʜʝʣʠ-
ʪʝʣʷ ʥʝ ʙʫʜʝʪ ʠ ʫ ʯʠʩʝʣ A, B, C, ʯʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʠʭ ʚʟʘʠʤʥʫʶ ʧʨʦʩʪʦʪʫ.  

ʆʙʨʘʪʠʤʩʷ ʢ ʯʠʩʣʫ φ, ʠʤʝʶʱʝʤ ʜʚʘ ʩʪʝʧʝʥ-
ʥʳʭ ʩʦʤʥʦʞʠʪʝʣʷ. φ ςϽσȢ ɺ ʨrʘʟʠʤ φ
ςρφυτϽτȢ ʋʩʣʦʚʠʷ ʜʣʷ ʚʳʨʘʞʝʥʠʷ ʯʠʩʣʘ φ ʨʘʟ-

ʥʦʩʪʴʶ ʢʚʘʜʨʘʪʦʚ ʜʚʫʭ ʥʝʯʸʪʥʳʭ ʯʠʩʝʣ ʩʦʙʣʶʜʝʥʳ: 

54 = 2ϽςχϽτ ςϽσ ϽςϽρ Ȣ (ʅʫʞʥʦ ʧʦʷʩʥʠʪʴ 
ʟʥʘʯʝʥʠʝ ς. ɺ ʬ. (10) ʠ ʬ. (11) ʦʥʘ ʚʳʨʘʞʝʥʘ ʢʘʢ 

ς .)  

ʉʣʦʞʠʤ ʤʥʦʞʠʪʝʣʠ 54 ʠ 4. 54 + 4 = 58.  

ʅʘʡʜʸʤ ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʦʝ. 58 : 2 = 29 ï 

ʵʪʦ ʧʝʨʚʦʝ ʥʝʯʸʪʥʦʝ ʯʠʩʣʦ.  

ɺʳʯʪʝʤ ʠʟ ʥʝʛʦ ʚʪʦʨʦʡ ʤʥʦʞʠʪʝʣʴ. 29 ï 4 = 25 

ï ʵʪʦ ʚʪʦʨʦʝ ʥʝʯʸʪʥʦʝ ʯʠʩʣʦ.  

ʀʤʝʝʤ: (29 ï 25) (29 + 25) = 4 ϽυτȢ  
ɿʜʝʩʴ ʯʣʝʥʳ ʚʳʨʘʞʝʥʠʷ ʥʝ ʠʤʝʶʪ ʦʙʱʝʛʦ ʜʝ-

ʣʠʪʝʣʷ, ʘ ʯʠʩʣʦ 8 = ς, ʤʥʦʞʠʪʝʣʴ ʯʠʩʣʘ φ ςϽ
σ, ʧʦʜʝʣʝʥʦ ʥʘ 2 ʠ 4. ʇʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ ʧʨʦʠʩʭʦ-

ʜʠʪ ʨʘʟʣʦʞʝʥʠʝ ʥʘ ʤʥʦʞʠʪʝʣʠ ʣʶʙʦʡ ʧʨʦʩʪʝʡʰʝʡ 

ʧʠʬʘʛʦʨʦʚʦʡ ʪʨʦʡʢʠ. [2] ʈʘʩʩʤʦʪʨʠʤ ʧʦʨʷʜʦʢ ʚʳ-

ʜʝʣʝʥʠʷ ʤʥʦʞʠʪʝʣʝʡ ʯʠʩʣʘ 

ὣ  ̗̉ ̘̜̖̆̌̏̉̒̌̆̎̎ ὤȟὢ ʥʘ ʧʨʠʤʝʨʝ ʇʠʬʘʛʦʨʦ-
ʚʦʡ ʪʨʦʡʢʠ (5; 12; 13).  

ʀʤʝʝʤ: ὢ ὣ ὤ ᴾυ ρς ρσȢ ʇʨʝ-
ʦʙʨʘʟʫʝʤ ʵʪʦ ʚʳʨʘʞʝʥʠʝ: ὤ ὢ ὣ ᴾρσ
υ ρςȢ (1ʘ)  

ʈʘʟʣʦʞʠʤ ʬ. (1ʘ) ʥʘ ʤʥʦʞʠʪʝʣʠ.  

Z + X = ὣᴾρσ υ ρψȠ ς  ́ὤ ὢ ὣᴾ
ρσ υ ψȢσ  ́ 

ʀʟ ʬ. (2ʘ) ʠ ʬ. (3ʘ) ʚʠʜʥʦ, ʯʪʦ ʨʘʟʣʦʞʝʥʠʝ ὣ  

ʥʘ ʤʥʦʞʠʪʝʣʠ ʧʦ ʬʦʨʤʫʣʝ ʨʘʟʥʦʩʪʠ ʢʚʘʜʨʘʪʦʚ ʜʚʫʭ 

ʥʝʯʸʪʥʳʭ ʯʠʩʝʣ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʰʝ ʠʟʣʦʞʝʥʥʦʤʫ 



ζColloquium - journal Ȼ# 1(53),2020 / PHYSICS AND MATHEMATICS 127 

  

ʫʩʣʦʚʠʶ ʦ ʥʘʣʠʯʠʠ ʫ ʦʜʥʦʛʦ ʤʥʦʞʠʪʝʣʷ ʪʦʣʴʢʦ ʦʜ-

ʥʦʛʦ ʯʠʩʣʘ 2, ʘ ʠʤʝʥʥʦ: 18 = 2 Ͻω = ςϽσȟ ʘ ʫ ʜʨʫʛʦʛʦ 
ʤʠʥʠʤʫʤ ςȢ ʊʦ ʝʩʪʴ: ψ ςϽτ ςϽς. ʅʫʞʥʦ ʟʘ-
ʤʝʪʠʪʴ, ʯʪʦ ʯʠʩʣʦ 4 ʠʤʝʝʪ ʦʧʨʝʜʝʣʷʶʱʝʝ ʟʥʘʯʝʥʠʝ 

ʚʦ ʚʩʝʭ ʇʠʬʘʛʦʨʦʚʳʭ ʪʨʦʡʢʘʭ, ʢʘʢ ʠ ʚ ʜʘʥʥʦʤ ʩʣʫ-

ʯʘʝ, ʛʜʝ ρς σϽτȢ  
ʉʣʦʞʠʤ ʧʦʯʣʝʥʥʦ ʬ. (2ʘ) ʠ ʬ. (3ʘ). ʀʤʝʝʤ: ςϽ

ὤ ὣ ὣ ρψ ψ ςφȢ  

ὤ
Ͻ

ρσ ω τȢ (4ʘ) 

ɺʳʯʪʝʤ ʧʦʯʣʝʥʥʦ ʬ. (3ʘ) ʠʟ ʬ. (2ʘ). ʀʤʝʝʤ: ςϽ
ὢ ὣ ὣ ρψ ψ ρπȢ 

ὢ
Ͻ

υ ω τȢ (5ʘ) 

ʀʟ ʬ. (2ʘ) ʠ ʬ. (3ʘ), ʘ ʪʘʢʞʝ ʠʟ ʬ. (4ʘ) ʠ ʬ. (5ʘ) 

ʚʠʜʥʦ, ʯʪʦ ʚ ʩʣʫʯʘʝ n = 2 ʫʨʘʚʥʝʥʠʷ ὢ ὣ ὤ  

ʚʦʟʤʦʞʥʦ ʚʳʜʝʣʝʥʠʝ ʮʝʣʦʯʠʩʣʝʥʥʳʭ ʤʥʦʞʠʪʝʣʝʡ 

ὣ ʠ ʮʝʣʦʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ X ʠ Z, ʢʘʢ ʧʨʠ ὣ
ρς σϽτ σϽςȟ ʪ. ʝ. ʧʨʠ ʦʧʨʝʜʝʣʸʥʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʦʣʴʢʦ ʧʠʬʘʛʦʨʦʚʳʤ 

ʪʨʦʡʢʘʤ. ɺ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʮʝʣʦʯʠʩʣʝʥʥʳʭ ʨʝ-

ʰʝʥʠʡ ʜʣʷ ʫʨʘʚʥʝʥʠʷ  ὢ ὣ ὤ  ʥʝʪ. ʅʫʞʥʦ ʦʙ-

ʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʯʠʩʣʘ ʚ ʩʢʦʙʢʘʭ ʬ. (4ʘ) ʠ ʬ. 

(5ʘ), ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʫʤʤʫ ʠ ʨʘʟʥʦʩʪʴ ʯʠʩʝʣ 9 ʠ 4, 

ʝʩʪʴ ʩʪʝʧʝʥʴ ʯʠʩʝʣ 3 ʠ 2. ʇʠʬʘʛʦʨʦʚʳ ʪʨʦʡʢʠ ʠʩ-

ʢʣʶʯʠʪʝʣʴʥʳʡ ʩʣʫʯʘʡ ʫʨʘʚʥʝʥʠʷ ὢ ὣ
ὤȟ ʠʤʝʶʱʠʡ ʦʜʥʦ ʦʩʦʙʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʊʦ ʝʩʪʴ ʧʨʠ 
n = 2 ʯʸʪʥʦʝ ʯʠʩʣʦ Y ʚ ʧʨʦʩʪʝʡʰʝʤ ʩʣʫʯʘʝ ʜʦʣʞʥʦ 

ʩʦʜʝʨʞʘʪʴ ʪʦʣʴʢʦ ʦʜʥʦ ʯʠʩʣʦ 2, ʘ ὣ ʠʤʝʪʴ ʤʥʦʞʠ-
ʪʝʣʝʤ ς. ʆʜʥʘʢʦ ʵʪʦʪ ʚʘʨʠʘʥʪ ʚ ʮʝʣʳʭ ʯʠʩʣʘʭ ʥʝ-

ʚʦʟʤʦʞʝʥ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ ʦ 

ʚʳʨʘʞʝʥʠʠ ʯʸʪʥʦʛʦ ʯʠʩʣʘ ʨʘʟʥʦʩʪʴʶ ʢʚʘʜʨʘʪʦʚ 

ʜʚʫʭ ʥʝʯʸʪʥʳʭ ʯʠʩʝʣ, ʢʘʢ ʥʝʚʦʟʤʦʞʝʥ ʠ ʚʘʨʠʘʥʪ ʩ 

 ς ʚ ʢʚʘʜʨʘʪʥʦʤ ʫʨʘʚʥʝʥʠʠ. ɸ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ çʯʠ-

ʩʪʦʝè ʫʨʘʚʥʝʥʠʝ ὢ ὣ ὤ  ʪʘʢʞʝ ʥʝ ʠʤʝʝʪ ʮʝ-

ʣʦʯʠʩʣʝʥʥʳʭ ʨʝʰʝʥʠʡ.  

ʆʙʨʘʪʠʤʩʷ ʝʱʸ ʨʘʟ ʢ ʨʘʟʣʦʞʝʥʠʶ ʥʘ ʤʥʦʞʠ-

ʪʝʣʠ ʯʠʩʣʘ φ ʧʦ 2 ï ʦʤʫ ʩʧʦʩʦʙʫ ʨʘʟʣʦʞʝʥʠʷ, ʛʜʝ 

ʠʤʝʝʤ: 

φ υτϽτ ςω ςυ ςω ςυςω ςυȢ 

ʉʦʛʣʘʩʥʦ ʬ. (10) 29 = 
Ͻ Ͻ

ςϽ
Ͻ

σ ςϽρȢ 

ʉʦʛʣʘʩʥʦ ʬ. (11) 25 = 
Ͻ ϽϽ

ςϽ
Ͻ

σ ςϽρȢ  
ɽʱʸ ʥʘʛʣʷʜʥʝʝ ʨʘʟʣʦʞʝʥʠʝ ʥʘ ʤʥʦʞʠʪʝʣʠ ʧʦ-

ʜʦʙʥʳʤ ʩʧʦʩʦʙʦʤ ʯʠʩʣʘ  ρςȢ  
ρς σϽτ σϽςϽς υτϽσς

ςϽσ ϽςϽς Ȣ 
ɺʳʨʘʟʠʤ ρς ʨʘʟʥʦʩʪʴʶ ʢʚʘʜʨʘʪʦʚ ʜʚʫʭ ʥʝʯʸʪ-

ʥʳʭ ʯʠʩʝʣ ʧʦ 2 ï ʦʤʫ ʩʧʦʩʦʙʫ ʨʘʟʣʦʞʝʥʠʷ ʥʘ ʤʥʦ-

ʞʠʪʝʣʠ. ʀʤʝʝʤ: 
ρς τσ ρρ τσρρϽτσ ρρ υτϽσςȢ 

ʉʦʛʣʘʩʥʦ ʬ. (10) τσ
Ͻ Ͻ

ςϽ
Ͻ

σ ςϽςȢ  

ʉʦʛʣʘʩʥʦ ʬ. (11) ρρ
Ͻ Ͻ

ςϽ

Ͻ
σ ςϽςȢ  

ʆʪʩʶʜʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʵʪʦ 

ʦʙʱʝʝ ʧʨʘʚʠʣʦ ʨʘʟʣʦʞʝʥʠʷ ʥʘ ʤʥʦʞʠʪʝʣʠ ʧʦ ʬʦʨ-

ʤʫʣʝ ʨʘʟʥʦʩʪʠ ʢʚʘʜʨʘʪʦʚ ʜʚʫʭ ʥʝʯʸʪʥʳʭ ʯʠʩʝʣ ʣʶ-

ʙʦʛʦ ʯʸʪʥʦʛʦ ʯʠʩʣʘ ʚ ʩʪʝʧʝʥʠ n ʧʨʠ n  2, ʝʩʣʠ ʤʥʦ-

ʞʠʪʝʣʠ ʨʘʟʣʦʞʝʥʠʷ ʥʝ ʠʤʝʶʪ ʦʙʱʝʛʦ ʜʝʣʠʪʝʣʷ, 

ʢʨʦʤʝ ʯʠʩʝʣ 2 ʠ ς ȟ ʪ. ʝ. ʚʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ 
ʵʪʠʭ ʤʥʦʞʠʪʝʣʝʡ ʜʦʣʞʥʳ ʙʳʪʴ ʚ ʩʪʝʧʝʥʠ n .  

ʈʘʥʝʝ ʙʳʣʦ ʧʨʠʥʷʪʦ, ʯʪʦ ς Ͻὄ ὃ

ὄ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʚʝʨʭʥʠʤ ʘʙʟʘʮʝʤ, ʘ ʬ. (10) ʠ 

ʬ. (11) ʘʥʘʣʦʛʠʯʥʳ ʬ. (4a) ʠ ʬ. (5ʘ). ɿʥʘʯʠʪ, ʧʨʝʜʧʦ-

ʣʦʞʝʥʠʝ ʦʙʦʩʥʦʚʘʥʦ, ʠ ὄ  ʤʦʞʝʪ ʙʳʪʴ ʩʪʝʧʝʥʴʶ 

ʮʝʣʦʛʦ ʯʠʩʣʘ ὄȢ  
ʈʘʩʩʤʦʪʨʠʤ ʨʘʟʣʦʞʝʥʠʝ ʥʘ ʤʥʦʞʠʪʝʣʠ ʬ. (1) 

ʧʨʠ ʯʸʪʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ x ʠ z ʠ ʣʶʙʦʡ ʯʸʪʥʦʩʪʠ ʧʦ-

ʢʘʟʘʪʝʣʷ y, ʘ ʪʘʢʞʝ ʥʝʯʸʪʥʳʭ A ʠ C ʧʨʠ ʯʸʪʥʦʤ B.  

ʊʦʛʜʘ ʬ. (2) ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʪʘʢ:  

 

ὅϽ ὃϽ ὄ                  (12) 

 

ɿʜʝʩʴ ςϽᾀ ᾀ ̉ ςϽὼ ὼȢ  
ʈʘʟʣʦʞʠʤ ʥʘ ʤʥʦʞʠʪʝʣʠ ʣʝʚʫʶ ʠ ʧʨʘʚʫʶ ʯʘʩʪʠ 

ʬ. (12).  

 

ὅ ὃ ὅ ὃ ςϽὄ Ͻς Ͻὄ Ȣ (13) 

ʉʫʤʤʘ ʠ ʨʘʟʥʦʩʪʴ ʜʚʫʭ ʥʝʯʸʪʥʳʭ ʯʠʩʝʣ ʯʠʩʣʘ 

ʯʸʪʥʳʝ, ʥʦ ʦʜʥʦ ʠʟ ʥʠʭ ʠʤʝʝʪ ʤʥʦʞʠʪʝʣʝʤ ʪʦʣʴʢʦ 

ʦʜʥʦ ʯʠʩʣʦ 2, ʘ ʜʨʫʛʦʝ ʤʠʥʠʤʫʤ ς. ʅʘʤʠ ʧʨʠʥʷʪʦ, 
ʯʪʦ ʨʘʟʥʦʩʪʴ (ὅ ὃ ) ʠʤʝʝʪ ʤʥʦʞʠʪʝʣʝʤ ς ȟ 
ʪʘʢ ʢʘʢ ʚʳʙʦʨ ʥʝ ʠʤʝʝʪ ʦʩʦʙʦʛʦ ʟʥʘʯʝʥʠʷ, ʘ ʧʦʢʘʟʘ-

ʪʝʣʠ ᾀ ̉ ὼ ʩʥʦʚʘ ʤʦʛʫʪ ʙʳʪʴ ʯʸʪʥʳʤʠ, ʪ. ʝ. ʟʥʘʯʝ-

ʥʠʝ ʬʦʨʤʫʣʳ ὅ ὃ ) ʦʧʷʪʴ ʤʦʞʝʪ ʙʳʪʴ ʢʨʘʪʥʦ 

ςȢ  
ʀʤʝʝʤ:  

ὅ ὃ ςϽὄ                   (14) 

 

 ὅ ὃ ς Ͻὄ             (15) 

 

ʉʣʦʞʠʤ ʧʦʯʣʝʥʥʦ ʬ. (14) ʠ ʬ. (15).  

 

ςϽὅ ςϽὄ ς ϽὄȠ 
 

ὅ ὄ ς Ͻὄ                   (16) 

 

ɺʳʯʪʝʤ ʬ. (15) ʠʟ ʬ. (14).  

 

ςϽὃ ςϽὄ ς ϽὄȠ 
 

ὃ ὄ ς Ͻὄ                   (17) 

 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʨʘʟʣʦʞʝʥʠʝ ʬ. (12) ʥʘ ʤʥʦʞʠ-

ʪʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʰʝʧʨʠʚʝʜʸʥʥʦʤʫ ʨʘʟʣʦʞʝ-

ʥʠʶ ʥʘ ʤʥʦʞʠʪʝʣʠ ʯʠʩʝʣ φ ʠ ρς. ɸ ʪʘʢʞʝ ʨʘʟʣʦ-
ʞʝʥʠʶ ʥʘ ʤʥʦʞʠʪʝʣʠ ʢʚʘʜʨʘʪʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʇʠ-

ʬʘʛʦʨʦʚʦʡ ʪʨʦʡʢʠ (5; 12; 13) (ʩʤ. ʬ. (5ʘ)), ʠʤʝʷ 

ʚʚʠʜʫ, ʯʪʦ ʬ. (1ʘ) ʥʫʞʥʦ ʟʘʧʠʩʘʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ: 

ὤ ὢ ςϽςϽὣ ᴾρσ υ ςϽςϽσ. 

ʊ.ʝ. ʧʨʠ ʨʘʟʣʦʞʝʥʠʠ ʥʘ ʤʥʦʞʠʪʝʣʠ ʵʪʦʛʦ ʢʚʘʜʨʘʪ-

ʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ ʤʥʦʞʠʪʝʣʷ 

ς  ʚ ʯʠʩʣʝ ς Ͻὄ  ʨʘʚʝʥ ʥʫʣʶ ((2 - 2)= 0), ʘ 

ʯʠʩʣʘ ὄ  ʠ ὄ  ʨʘʚʥʳ ʢʚʘʜʨʘʪʘʤ ʯʠʩʝʣ 3 ʠ 2. (ʉʤ. ʬ. 

(5ʘ)). ʄʝʞʜʫ ʪʝʤ ʧʨʠ ʨʘʟʣʦʞʝʥʠʠ ʥʘ ʤʥʦʞʠʪʝʣʠ ʯʠ-

ʩʝʣ φȟ ρς ʠ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ ʯʠʩʣʘ ʚ ʩʪʝʧʝʥʠ n > 2, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʬ. (17), ʚ ʯʠʩʣʝ ς Ͻὄ  ʚʩʝ-

ʛʜʘ ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʯʠʩʣʦ ς  ʩ ʧʦʢʘʟʘʪʝʣʝʤ 
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ʙʦʣʴʰʝ ʥʫʣʷ, ώ ς πȢ ʊʦ ʞʝ ʩʘʤʦʝ ʦʪʥʦʩʠʪʩʷ ʢ 
ʬ. (11), ʛʜʝ ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ ʯʠʩʣʘ ς  ʙʫʜʝʪ 

ʙʦʣʴʰʝ ʠʣʠ ʨʘʚʝʥ ʯʠʩʣʫ 2 ʧʨʠ ώ ςȢ ʂʨʦʤʝ ʪʦʛʦ 
ʥʫʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʬ. (17), ʧʨʠ ʧʦʢʘʟʘʪʝʣʝ ώ
ς ȟ ʝʩʪʴ ʚʳʨʘʞʝʥʠʝ ʥʝʯʸʪʥʦʛʦ ʯʠʩʣʘ ʨʘʟʥʦʩʪʴʶ 

ʢʚʘʜʨʘʪʦʚ ʜʚʫʭ ʯʠʩʝʣ.  

ʈʘʩʩʤʦʪʨʠʤ ʬ. (9): ὅ ὃ ςϽὄ Ͻὄ. ʇʨʠ-

ʤʝʤ ὄ Ͻὄ ὄȢ ʀʤʝʝʤ: 

 

 ὅ ὃ ςϽὄ                         (18) 

 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʨʘʟʣʦʞʝʥʠʝ ʯʠʩʣʘ ςϽὄ  ʥʘ ʤʥʦ-

ʞʠʪʝʣʠ ʧʦ ʬʦʨʤʫʣʝ ʨʘʟʥʦʩʪʠ ʢʚʘʜʨʘʪʦʚ ʥʝʯʸʪʥʳʭ 

ʯʠʩʝʣ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʰʝ ʨʘʩʩʤʦʪʨʝʥʥʦʤʫ 

ʫʩʣʦʚʠʶ, ʟʘʪʦ ʵʪʦʤʫ ʫʩʣʦʚʠʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʣʦ-

ʞʝʥʠʝ ʥʘ ʤʥʦʞʠʪʝʣʠ ʯʠʩʣʘ ὄȢ ʇʦʵʪʦʤʫ ʚʳʨʘʟʠʤ 
ʝʛʦ ʨʘʟʥʦʩʪʴʶ ʢʚʘʜʨʘʪʦʚ ʯʠʩʝʣ ὅ ̉ ὃȢ ʊʦʛʜʘ ʬ. 
(18) ʙʫʜʝʪ ʪʘʢʦʡ: 

 

 ὅ ὃ ςϽὅ ὃ ςϽὅ ςϽὃ     (19) 

 

ʈʘʟʣʦʞʠʤ ʥʘ ʤʥʦʞʠʪʝʣʠ ʣʝʚʫʶ ʠ ʧʨʘʚʫʶ ʯʘʩʪʠ 

ʬ. (19). 

 

ὅ ὃ ὅ ὃ ЍςϽὅ ЍςϽὃ ЍςϽὅ

ЍςϽὃ        ςπ  
 

ʌʦʨʤʫʣʘ (20) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʨʘʚʝʥʩʪʚʝ 

ς Ͻὄ ὃ ὄ  ʚ ʬ. (4), ʫʨʘʚʥʝʥʠʝ (9) ʥʝ 

ʠʤʝʝʪ ʨʝʰʝʥʠʷ ʚ ʮʝʣʳʭ ʯʠʩʣʘʭ.  

ʈʘʩʩʤʦʪʨʠʤ ʩʥʦʚʘ ʫʨʘʚʥʝʥʠʝ (9). ʇʨʝʜʧʦʣʦ-

ʞʠʤ, ʯʪʦ ʮʝʣʦʝ ʯʠʩʣʦ ὄ  ʝʩʪʴ ʩʪʝʧʝʥʴ ʜʨʦʙʥʦʛʦ 

ʯʠʩʣʘ. ʇʨʠʤʝʤ ὄ Ὧ. ʊʦʛʜʘ ʬ. (9) ʧʨʠʤʝʪ ʚʠʜ:  

ὅ ὃ ςϽὯϽὄ             (21) 

 

ʇʨʠʤʝʤ ὄ ὅ ὃ Ȣ ɿʘʧʠʰʝʤ ʬ.(21) ʪʘ-

ʢʠʤ ʦʙʨʘʟʦʤ: 

 

ὅ ὃ ςϽὯϽὅ ὃ        (22) 

 

ʈʘʟʣʦʞʠʤ ʣʝʚʫʶ ʠ ʧʨʘʚʫʶ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʷ 

(22) ʥʘ ʤʥʦʞʠʪʝʣʠ.  

 

ὅ ὃ ὅ ὃ ЍςЍὯϽὅ ЍςЍὯϽ

ὃ ЍςЍὯϽὅ ЍςЍὯϽὃ . ʬ (23) 

 

ʀʟ ʬ. (23) ʩʣʝʜʫʝʪ, ʯʪʦ ʫʨʘʚʥʝʥʠʝ (22) ʥʝʚʦʟ-

ʤʦʞʥʦ ʨʘʟʣʦʞʠʪʴ ʥʘ ʮʝʣʦʯʠʩʣʝʥʥʳʝ ʤʥʦʞʠʪʝʣʠ, 

ʧʦʩʢʦʣʴʢʫ Ѝς ʠʨʨʘʮʠʦʥʘʣʝʥ, ʘ ЍὯ - ʢʦʨʝʥʴ ʠʟ ʥʝ-
ʯʸʪʥʦʛʦ ʯʠʩʣʘ. 

ɼʘʞʝ ʝʩʣʠ ὄ ̫ʚʣʷʝʪʩʷ ʩʪʝʧʝʥʴʶ ʧʦʣʦʞʠʪʝʣʴ-
ʥʦʛʦ ʜʨʦʙʥʦʛʦ ʯʠʩʣʘ ὄȟ ʪʦ ʠ ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʥʝ 
ʦʪʚʝʨʛʘʝʪ ʜʘʣʴʥʝʡʰʝʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ, ʟʘʢʣʶʯʘʶ-

ʱʝʝʩʷ ʚ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʣʦʞʝʥʠʷ 

ʩʪʝʧʝʥʥʳʭ ὃ ̉ ˞  ʥʘ ʮʝʣʦʯʠʩʣʝʥʥʳʝ ʤʥʦʞʠʪʝʣʠ.  

ɽʱʸ ʦʜʠʥ ʚʳʚʦʜ ʩʣʝʜʫʝʪ ʠʟ ʬ. (10) ʠ ʬ. (11), ʛʜʝ 

ὅ ̉ ὃȟ ʠ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ὅ ̉ ὃ ʥʝʚʦʟʤʦʞʥʦ ʨʘʟ-
ʣʦʞʠʪʴ ʥʘ ʮʝʣʦʯʠʩʣʝʥʥʳʝ ʤʥʦʞʠʪʝʣʠ, ʧʦʩʢʦʣʴʢʫ 

ʥʝʚʦʟʤʦʞʥʦ ʨʘʟʣʦʞʠʪʴ ʧʨʘʚʫʶ ʯʘʩʪʴ ʬ. (11) ʥʘ ʮʝ-

ʣʦʯʠʩʣʝʥʥʳʝ ʤʥʦʞʠʪʝʣʠ ʧʦ ʬʦʨʤʫʣʝ ʨʘʟʣʦʞʝʥʠʷ 

ʥʘ ʤʥʦʞʠʪʝʣʠ ʨʘʟʥʦʩʪʠ n ï ʭ ʩʪʝʧʝʥʝʡ, ʘ ʧʨʘʚʫʶ 

ʯʘʩʪʴ ʬ. (10) - ʥʘ ʮʝʣʦʯʠʩʣʝʥʥʳʝ ʤʥʦʞʠʪʝʣʠ ʧʦ 

ʬʦʨʤʫʣʝ ʨʘʟʣʦʞʝʥʠʷ ʥʘ ʤʥʦʞʠʪʝʣʠ ʩʫʤʤʳ n ï ʭ 

ʩʪʝʧʝʥʝʡ ʧʨʠ ὲ ςϽὯ ρȢ [1]  

ʈʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʦʩʪʴ ʪʘʢʦʛʦ ʨʘʟʣʦʞʝʥʠʷ. 
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ʀʟ ʬ. (24) ʠ ʬ. (25) ʚʠʜʥʦ, ʯʪʦ ʤʥʦʞʠʪʝʣʠ ʧʨʘ-

ʚʦʡ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʡ ʝʩʪʴ ʠʨʨʘʮʠʦʥʘʣʴʥʳʝ ʯʠʩʣʘ, ʪ. 

ʝ. ʨʘʟʣʦʞʝʥʠʝ ˍ ̉ ˞  ʥʝ ʮʝʣʦʯʠʩʣʝʥʥʦʝ. ʇʨʠ ʵʪʦʤ 

ʥʘʜʦ ʧʦʤʥʠʪʴ, ʯʪʦ ὄ  ʯʠʩʣʦ ʥʝʯʸʪʥʦʝ.  

ʈʘʩʩʤʦʪʨʠʤ ʪʘʢʞʝ ʨʘʟʣʦʞʝʥʠʝ ʥʘ ʤʥʦʞʠʪʝʣʠ 

ʬ. (17) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʦʡ ʨʘʟʣʦʞʝʥʠʷ ʥʘ 

ʤʥʦʞʠʪʝʣʠ ʨʘʟʥʦʩʪʠ n ï ʭ ʩʪʝʧʝʥʝʡ. 
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ʂʘʢ ʚʠʜʥʦ, ʬ. (24) ʠ ʬ. (26) ʧʨʘʢʪʠʯʝʩʢʠ ʘʥʘʣʦ-

ʛʠʯʥʳ, ʪ. ʝ. ʨʘʟʣʦʞʝʥʠʝ ʥʘ ʤʥʦʞʠʪʝʣʠ ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʮʝʣʦʯʠʩʣʝʥʥʳʤ.  

ɺʳʚʦʜ: ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʙʱʠʭ ʤʥʦʞʠʪʝʣʝʡ ʚ 

ʯʠʩʣʘʭ ὃȟὄȟὅ ʫʨʘʚʥʝʥʠʝ ὃ ὄ ὅ  ʥʝ ʠʤʝʝʪ ʨʝ-

ʰʝʥʠʷ ʚ ʮʝʣʳʭ ʯʠʩʣʘʭ.  

ʇʦʩʢʦʣʴʢʫ ʫʨʘʚʥʝʥʠʝ ὢ ὣ ὤ, ʧʨʠ n>2, 

ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʫʨʘʚʥʝʥʠʷ (1), ʪʦ ʵʪʦʪ 

ʚʳʚʦʜ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʪʝʦʨʝʤʝ ʌʝʨʤʘ.  

ʅʘʤʠ ʨʘʩʩʤʦʪʨʝʥ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʯʠʩʣʦ B ʬ. (1) 

- ʯʸʪʥʦʝ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʯʸʪʥʳʤ ʷʚʣʷʝʪʩʷ ʯʠʩʣʦ 

C, ʘ ʯʠʩʣʘ A ʠ B - ʥʝʯʸʪʥʳʝ.  

ʇʨʝʦʙʨʘʟʫʝʤ ʬ. (1), ʚʳʯʪʷ ʠʟ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʝʸ 

ʯʘʩʪʝʡ ςϽὄȢ ʀʤʝʝʤ:  

ὃ ὄ ὅ ςϽὄ       (27) 

 

ʇʝʨʝʤʥʦʞʠʤ ʣʝʚʳʝ ʠ ʧʨʘʚʳʝ ʯʘʩʪʠ ʬ. (1) ʠ ʬ. 

(27). ʀʤʝʝʤ:  

 

ὃ ὄ ὅ Ͻὅ ςϽὄ        (28) 

 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ, ʩʣʝʜʫʶʱʝʝ ʟʘ ʬ.(28), ʘʥʘʣʦ-

ʛʠʯʥʦ ʨʘʩʩʤʦʪʨʝʥʥʦʤʫ ʚʳʰʝ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʪʚʝʨʞʜʝʥʠʝ, ʯʪʦ ʮʝʣʳʝ ʯʠʩʣʘ 

A, B, C ʠʤʝʶʪ ʦʙʱʠʡ ʧʨʦʩʪʦʡ ʜʝʣʠʪʝʣʴ ʧʨʠ ὃ
ὄ ὅȟ ʛʜʝ x, y, z>2, ʜʦʢʘʟʘʥʦ, ʘ ʟʥʘʯʠʪ ʊʝʦʨʝʤʘ 

(ʛʠʧʦʪʝʟʘ) ɹʠʣʘ ʜʦʢʘʟʘʥʘ.  
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ʈʝʟʫʣʴʪʘʪʦʤ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʟʘʢʨʳʪʠʝ 

çʧʨʦʙʣʝʤʳ ɹʠʣʘè ʠ ɺʝʣʠʢʦʡ ʪʝʦʨʝʤʳ ʌʝʨʤʘ, ʜʦʢʘ-

ʟʘʪʝʣʴʩʪʚʦ ʢʦʪʦʨʦʡ ʕ. ʋʘʡʣʩʘ ʚʨʷʜ ʣʠ ʩʚʷʟʘʥʦ ʩ ɻʠ-

ʧʦʪʝʟʦʡ ɹʠʣʘ, ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʛʠʧʦʪʝʟʘ ʧʦʷʚʠʣʘʩʴ 

ʨʘʥʴʰʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʘʙʦʪʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ 

ʩ ʫʨʘʚʥʝʥʠʝʤ ʪʝʦʨʝʤʳ ʌʝʨʤʘ ʜʣʷ ʧʦʢʘʟʘʪʝʣʷ n = 2, 

ʠ ʨʘʟʣʦʞʝʥʠʝʤ ʥʘ ʤʥʦʞʠʪʝʣʠ ʯʸʪʥʦʛʦ ʯʠʩʣʘ ʩ ʧʦ-

ʤʦʱʴʶ ʨʘʟʥʦʩʪʠ ʢʚʘʜʨʘʪʦʚ ʜʚʫʭ ʯʠʩʝʣ. 
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METHODS OF FORMATION OF EXPERIMENTAL SKILLS OF STUDENTS  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʤʝʥʠʡ ʫʯʘʱʠʭʩʷ ʧʦ ʬʠ-

ʟʠʢʝ. ɽʜʠʥʩʪʚʦ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ ʜʝʣʘʝʪ ʫʩʚʦʝʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʦʣʝʝ ʧʨʦʯʥʳʤ, ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʧʦ ʬʠʟʠʢʝ ʜʦʣʞʥʳ ʦʧʠʨʘʪʴʩʷ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪ, ʘ ʬʠʟʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ʜʦʣʞʝʥ 

ʧʨʝʜʧʦʣʘʛʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ.  

Abstract 

The article describes the method of formation of experimental skills of students in physics. The unity of theory 

and practice is most conducive to the solid assimilation of educational material, so theoretical knowledge of phys-

ics should be based on experiment, and physical experiment should involve the application of theoretical 

knowledge. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʦʜʠʢʘ, ʵʢʩʧʝʨʠʤʝʥʪ, ʩʠʩʪʝʤʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʧʦʜʭʦʜ.  

Key words: methodology, experiment, system-activity approach. 

 

ɺʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʬʠ-

ʟʠʢʠ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʳʭ ʫʤʝʥʠʡ ʫʯʘʱʠʭʩʷ. ɹʘʟʦʡ ʜʣʷ ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʜʘʥʥʳʭ ʫʤʝʥʠʡ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʥʦ-ʜʝʷʪʝʣʴ-

ʥʦʩʪʥʳʡ ʧʦʜʭʦʜ. ʉʠʩʪʝʤʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ 

ʧʦʜʭʦʜ - ɻ ʪʦ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ, ʧʨʠʦʨʠʪʝʪ ʚ ʢʦʪʦʨʦʤ 

ʦʪʜʘʥ ʘʢʪʠʚʥʦʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʰʢʦʣʴʥʠʢʘ.  

ɺ ʵʪʦʤ ʧʦʜʭʦʜʝ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠʝʤʳ ʠ ʬʦʨʤʳ 

ʦʙʫʯʝʥʠʷ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʠʪ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʫʯʘʱʝʛʦʩʷ. ɺ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ 

ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʫʯʝʥʠʢ ʠʟ ʧʘʩʩʠʚʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ 

ʟʥʘʥʠʡ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʠʚʥʳʤ ʠ ʚʝʩʴʤʘ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʳʤ ʟʚʝʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʧʦ-

ʥʷʪʠʝ "ʜʝʷʪʝʣʴʥʦʩʪʴ" ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʢʘʪʝʛʦ-

ʨʠʝʡ ʦʙʫʯʝʥʠʷ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʫʯʘʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ 

ʬʠʟʠʢʝ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʪʘʢʠʭ ʚʠʜʘʭ ʫʯʝʙ-

ʥʦʡ ʨʘʙʦʪʳ, ʢʘʢ ʦʙʲʷʩʥʝʥʠʝ ʫʯʠʪʝʣʝʤ ʥʦʚʦʛʦ ʤʘʪʝ-

ʨʠʘʣʘ, ʧʦʚʪʦʨʝʥʠʝ ʠ ʟʘʢʨʝʧʣʝʥʠʝ ʧʨʦʡʜʝʥʥʦʛʦ, ʨʝ-

ʰʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʚʳʧʦʣʥʝʥʠʝ ʫʯʘʱʠʤʠʩʷ 

ʜʦʤʘʰʥʝʛʦ ʟʘʜʘʥʠʷ. [1] 

ɼʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʠ ʤʳʩʣʠʪʝʣʴ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʥʦʚ-
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ʥʳʭ ʧʦʥʷʪʠʡ, ʟʘʢʦʥʦʚ, ʪʝʦʨʠʡ, ʧʨʘʢʪʠʯʝʩʢʠʭ ʫʤʝ-

ʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʨʘʟʚʠʪʠʷ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʚ ʰʢʦʣʝ ʥʘ ʫʨʦʢʘʭ ʬʠʟʠʢʠ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʪʘʢʠʝ ʤʝʪʦʜʳ, ʢʘʢ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, 

ʜʝʤʦʥʩʪʨʘʮʠʷ ʦʧʳʪʦʚ, ʚʳʧʦʣʥʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ, ʨʝʰʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʟʘʜʘʥʠʡ, ʨʝʰʝʥʠʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʘʜʘʥʠʡ ʠʟ 

ʂʀʄ ʧʨʦʰʣʳʭ ʣʝʪ, ʜʦʤʘʰʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʟʘʜʘʥʠʷ. ɺʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʟʘʜʘʥʠʷ ʧʦʤʦʛʘʶʪ 

ʫʯʘʱʠʤʩʷ ʚʳʧʦʣʥʷʪʴ ʧʨʦʩʪʳʝ ʦʧʳʪʳ, ʠʟʤʝʨʝʥʠʷ, 

ʦʙʨʘʱʘʪʴʩʷ ʩ ʧʨʠʙʦʨʘʤʠ ʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʥʘʙʣʶʜʘʪʴ 

ʬʠʟʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ, 

ʜʝʣʘʪʴ ʦʙʦʙʱʝʥʠʷ ʠ ʚʳʚʦʜʳ. ɺʩʝ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʟʥʘʥʠʡ ʫʯʘʱʠʭʩʷ, ʘ ʪʘʢʞʝ 

ʫʣʫʯʰʝʥʠʶ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʫʯʘʱʠʭʩʷ. [2] 

ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʬʠʟʠʢʝ ʙʦʣʴʰʦʝ ʟʥʘʯʝ-

ʥʠʝ ʧʨʠʜʘʝʪʩʷ ʬʠʟʠʯʝʩʢʦʤʫ ʵʢʩʧʝʨʠʤʝʥʪʫ, ʢʦʪʦ-

ʨʳʡ ʩʣʫʞʠʪ ʥʝ ʪʦʣʴʢʦ ʮʝʣʷʤ ʥʘʛʣʷʜʥʦʩʪʠ ʦʙʫʯʝʥʠʷ, 

ʥʦ ʠ ʚʭʦʜʠʪ ʚ ʩʦʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳ ʥʘʚʳʢʠ - ʜʝʡʩʪʚʠʷ, ʢʦʪʦ-

ʨʳʝ ʠʤʝʶʪ ʪʝʩʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʧʦʩʪʘʥʦʚʢʦʡ ʬʠ-

ʟʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʇʦ ʤʝʨʝ ʧʦʚʪʦʨʝʥʠʷ ʚ ʩʪʘ-

ʙʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʦʥʠ ʚʩʝ ʤʝʥʴʰʝ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ 

ʩʦʟʥʘʥʠʝʤ ʠ, ʚʧʦʩʣʝʜʩʪʚʠʠ, ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʚ 

ʥʘʚʳʢʠ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʚʦʟʨʘʩʪʘʝʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʟʘʜʘʥʠʡ, ʚʳʧʦʣʥʝ-

ʥʠʝ ʢʦʪʦʨʳʭ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʙʳ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʤʝʥʠʡ ʫʯʘʱʠʭʩʷ. ɼʘʥʥʘʷ ʩʠ-

ʩʪʝʤʘ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʦʚʣʘʜʝʥʠʷ ʦʩʥʦʚʘʤʠ ʬʠʟʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ɼʣʷ ʨʘʟʚʠʪʠʷ ʪʘʢʠʭ ʫʤʝʥʠʡ, ʢʘʢ ʚʳʜʚʠʛʘʪʴ ʠ 

ʦʙʦʩʥʦʚʳʚʘʪʴ ʛʠʧʦʪʝʟʫ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫ-

ʶʱʠʝ ʤʝʪʦʜʳ - ʤʝʪʦʜ ʧʨʦʙ ʠ ʦʰʠʙʦʢ, ʤʝʪʦʜ ʢʘʪʘ-

ʣʦʛʘ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʤʝʪʦʜ ʢʦʥʪʨʦʣʴ-

ʥʳʭ ʚʦʧʨʦʩʦʚ, ʵʣʝʤʝʥʪʳ ɸʈɺɿ (ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ 

ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ), "ʤʦʟʛʦʚʦʡ ʰʪʫʨʤ", ʩʠʥʝʢ-

ʪʠʯʝʩʢʠʡ ʤʝʪʦʜ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʫ ʫʯʘʱʠʭʩʷ ʫʤʝʥʠʷ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʪʴ ʫʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ ʠ ʩʣʝʜʦʚʘʪʴ ʠʤ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦ-

ʨʘʤ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʥʦ, ʟʘʯʘʩʪʫʶ, ʫʯʠ-

ʪʝʣʴ ʥʘ ʫʜʝʣʷʝʪ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ ʜʘʥʥʦʤʫ 

ʘʩʧʝʢʪʫ. ʋʯʝʥʠʢʠ ʥʝ ʦʩʦʟʥʘʶʪ ʚʩʝʡ ʚʘʞʥʦʩʪʠ ʫʩʪʘ-

ʥʦʚʣʝʥʠʷ ʠ ʩʦʙʣʶʜʝʥʠʷ ʫʩʣʦʚʠʡ ʧʨʦʪʝʢʘʥʠʷ ʚʩʝʭ 

ʵʪʘʧʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʝʪʦʜʠʢʝ, ʯʪʦ ʧʨʠʚʦʜʷʱʝʛʦ ʢ 

ʠʩʢʘʞʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ. 

ʋʯʠʪʝʣʴ ʤʦʞʝʪ ʥʘʯʘʪʴ ʨʘʙʦʪʫ ʧʦ ʮʝʣʝʥʘʧʨʘʚ-

ʣʝʥʥʦʤʫ ʬʦʨʤʠʨʦʚʘʥʠʶ ʜʘʥʥʦʛʦ ʫʤʝʥʠʷ ʩ ʩʘʤʳʭ 

ʧʝʨʚʳʭ ʬʠʟʠʯʝʩʢʠʭ ʦʧʳʪʦʚ ʚ ʩʝʜʴʤʦʤ ʢʣʘʩʩʝ. ɸ 

ʫʞʝ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʪʦʛʦ ʫʤʝʥʠʷ ʚ ʩʣʝʜʫʶʱʝʤ 

ʢʣʘʩʩʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘʧʨʘʚʠʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʘ-

ʱʠʭʩʷ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʫʩʣʦʚʠʡ 

ʦʧʳʪʘ. ʊʘʢʞʝ, ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʪʨʫʢʪʫʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ ʷʚʣʷʝʪʩʷ- ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 

ʆʥʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʥʷʪʴ, ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʦ 

ʫʯʝʥʠʢʠ ʦʩʦʟʥʘʣʠ ʮʝʣʴ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʝʛʦ ʛʠʧʦʪʝʟʫ 

ʠ ʫʩʣʦʚʠʷ ʧʨʦʪʝʢʘʥʠʷ. ʊʦʣʴʢʦ ʧʦʩʣʝ ʵʪʦʛʦ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʚʳʙʦʨ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʩʙʦʨ ʫʩʪʘʥʦʚʢʠ, ʧʨʦʠʟʚʦʜʷʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʙʣʶ-

ʜʝʥʠʷ ʠ ʠʟʤʝʨʝʥʠʷ, ʟʘʥʝʩʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝ-

ʥʠʡ ʚ ʪʝʪʨʘʜʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘ-

ʪʦʚ ʠ ʘʥʘʣʠʟ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ 

ʪʦʤ, ʜʦʩʪʠʛʥʫʪʘ ʣʠ ʮʝʣʴ, ʧʦʜʪʚʝʨʜʠʣʘʩʴ ʣʠ ʛʠʧʦ-

ʪʝʟʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʞʝ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʟʫʯʝʥʠʷ 

ʬʠʟʠʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʳʭ ʫʤʝʥʠʡ ʫʯʘʱʠʭʩʷ ʠ ʠʭ ʨʘʟʚʠʪʠʝ. [5]  

 ʊʘʢʞʝ, ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʫʩʣʦʚʠʡ ʨʘʟʚʠʪʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʤʝʥʠʡ ʷʚʣʷʝʪʩʷ ʥʘʩʪʦʡʯʠ-

ʚʦʩʪʴ ʠ ʠʥʠʮʠʘʪʠʚʘ ʯʝʣʦʚʝʢʘ. ɹʝʟ ʵʪʠʭ ʢʘʯʝʩʪʚ ʦʪ-

ʩʫʪʩʪʚʫʝʪ ʢʘʢʘʷ-ʣʠʙʦ ʤʦʪʠʚʘʮʠʷ ʢ ʧʦʠʩʢʦʚʦ-ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʦʟʨʘʩʪʘʝʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʨʘʟʚʠʪʠʷ ʜʘʥʥʳʭ ʢʘʯʝʩʪʚ ʫ ʫʯʘʱʠʭʩʷ. 

ʀʤʝʥʥʦ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʢʘʯʝʩʪʚ ʦʪʥʦʰʝʥʠʝ ʢ ʪʚʦʨ-

ʯʝʩʢʦʤʫ ʪʨʫʜʫ ʙʫʜʝʪ ʚʳʨʘʙʘʪʳʚʘʪʴʩʷ ʙʦʣʝʝ 

ʫʩʧʝʰʥʦ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʫʯʝʥʠʢʦʚ ʥʘ ʫʨʦʢʝ ʠʟʫʯʝʥʠʷ ʥʦʚʦʛʦ ʤʘ-

ʪʝʨʠʘʣʘ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʝʪʦʜʦʤ ʧʨʠʚʣʝʯʝ-

ʥʠʷ ʫʯʘʱʠʭʩʷ ʢ ʧʦʜʛʦʪʦʚʢʝ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʭ 

ʦʧʳʪʦʚ. ʅʝʢʦʪʦʨʳʝ ʫʯʝʥʠʢʠ ʩ ʙʦʣʴʰʠʤ ʫʜʦʚʦʣʴ-

ʩʪʚʠʝʤ ʚʳʟʳʚʘʶʪʩʷ ʧʦʤʦʯʴ ʫʯʠʪʝʣʶ ʧʨʠ ʧʦʜʛʦ-

ʪʦʚʢʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʠ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʭ 

ʦʧʳʪʦʚ.  

ʅʝʧʦʜʜʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʫ ʫʯʝʥʠʢʦʚ ʚʳʟʳʚʘʝʪ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʭ ʫʩʪʘʥʦʚʦʢ, 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʠʙʦʨʦʚ ʚ ʟʘʜʘʥʥʦʤ ʦʪʥʦʰʝ-

ʥʠʠ. ʈʘʙʦʪʘ ʜʣʷ ʥʠʭ ʩʪʘʥʦʚʠʪʩʷ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʠʥ-

ʪʝʨʝʩʥʦʡ ʠ ʧʦʣʝʟʥʦʡ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʦʜʦʙʥʦʡ 

ʨʘʙʦʪʳ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳ ʫʤʝʥʠʷ ʠ 

ʥʘʚʳʢʠ, ʠ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʠ ʣʦʛʠʯʝʩʢʦʝ 

ʤʳʰʣʝʥʠʝ ʫʯʘʱʠʭʩʷ. 

ʅʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʚʩʝ ʬʠʟʠʯʝʩʢʠʝ ʜʝʤʦʥ-

ʩʪʨʘʮʠʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʢʘʟʘʪʴ ʫʯʘʱʠʤʩʷ ʧʨʦ-

ʮʝʩʩ ʧʦʩʪʘʥʦʚʢʠ ʦʧʳʪʘ, ʥʦ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʜʝʣʘʪʴ 

ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ. ɺʝʜʴ ʧʨʠʚʣʝʯʝʥʠʝ ʫʯʝʥʠʢʦʚ ʢ ʬʦʨ-

ʤʠʨʦʚʘʥʠʶ ʮʝʣʠ ʜʝʤʦʥʩʪʨʘʮʠʠ, ʧʦʠʩʢʘ ʦʙʱʝʡ ʠʜʝʠ 

ʦʧʳʪʘ, ʚʳʙʦʨʘ ʥʫʞʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʘʩʢʨʳʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʧʦ ʬʦʨʤʠʨʦ-

ʚʘʥʠʶ ʫ ʫʯʘʱʠʭʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʤʝʥʠʡ.  

ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʫʯʘʱʠʭʩʷ ʷʚʣʷʝʪʩʷ ʨʝ-

ʰʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʘʜʘʯ. ʊʘ-

ʢʠʝ ʟʘʜʘʯʠ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʪʘʢʠʝ ʵʣʝʤʝʥʪʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʘʢ ʧʦʠʩʢ ʦʙʱʠʭ 

ʠʜʝʡ ʨʝʰʝʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʵʪʘʧʦʚ, 

ʫʯʸʪ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ, ʧʦʠʩʢ ʧʫʪʝʡ ʫʩʪʨʘʥʝʥʠʷ ʠʣʠ çʩʤʷʛʯʝ-

ʥʠʷè ʵʪʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʨʘʮʠʦʥʘʣʴʥʳʡ ʦʪʙʦʨ ʧʨʠ-

ʙʦʨʦʚ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. [3] 

ʈʝʰʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʘʜʘʯ ʦʧʠʨʘʝʪʩʷ 

ʥʘ ʨʘʥʝʝ ʧʨʠʦʙʨʝʪʸʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʫʤʝ-

ʥʠʷ ʠ ʥʘʚʳʢʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʘ ʦʧʨʝʜʝ-

ʣʸʥʥʘʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʙʘʟʘ, ʢʦʪʦʨʘʷ ʷʚʣʷʣʘʩʴ 

ʙʳ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦʛʦ ʫʤʝʥʠʷ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʩʫʱʝʩʪʚʫʶʪ 

ʨʘʟʥʳʝ ʚʘʨʠʘʥʪʳ ʨʝʰʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʟʘ-

ʜʘʯʠ. ʋʤʝʥʠʷ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʥʘ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʧʨʝʜʧʦʣʘʛʘʶʪ çʚʠʜʝʥʠʝè ʵʪʠʭ ʚʘ-

ʨʠʘʥʪʦʚ, ʠʭ ʘʥʘʣʠʟ ʠ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʙʱʘʷ ʠʜʝʷ ʨʝʰʝʥʠʷ ʙʫʜʝʪ ʥʘʡʜʝʥʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʘʷ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʴ ʵʪʘʧʦʚ ʨʝʰʝʥʠʷ, ʚʝʜʫʱʠʭ ʢ ʢʦʥʝʯʥʦʡ 

ʮʝʣʠ. ɺ ʵʪʦ ʩʣʫʯʘʝ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʪʦʯʥʦʩʪʴ 
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ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥ-

ʥʦʝ. ʇʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ ʚʘʞʥʘʷ ʟʘʜʘʯʘ ï ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʪʦʯ-

ʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʠ ʧʨʝʜʦʪʚʨʘ-

ʱʝʥʠʝ ʜʘʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʠʣʠ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, 

ʫʤʝʥʴʰʝʥʠʝ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʨʝʟʫʣʴʪʘʪ.  

ʅʘ ʫʨʦʢʘʭ ʨʝʰʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʘʜʘʯ 

ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ 

ʦʩʤʳʩʣʝʥʠʷ ʠ ʦʪʨʘʙʦʪʢʠ ʦʩʥʦʚʥʳʭ çʧʨʘʚʠʣè ʵʢʩʧʝ-

ʨʠʤʝʥʪʠʨʦʚʘʥʠʷ. ʇʨʠ ʨʝʰʝʥʠʠ ʨʝʘʣʴʥʳʭ ʞʠʟʥʝʥ-

ʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʘʜʘʯ ʥʝʠʟʙʝʞʥʦ ʚʦʟʥʠ-

ʢʘʶʪ ʚʦʧʨʦʩʳ ʫ ʫʯʘʱʠʭʩʷ. ʈʘʩʩʤʦʪʨʝʥʠʝ ʪʘʢʠʭ ʚʦ-

ʧʨʦʩʦʚ ʠ ʨʘʟʤʳʰʣʝʥʠʝ ʥʘʜ ʦʪʚʝʪʘʤʠ ʫʞʝ ʷʚʣʷʝʪʩʷ 

ʦʙʫʯʝʥʠʝʤ ʫʯʘʱʠʭʩʷ çʥʘʫʢʝ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘ-

ʥʠʷè, ʬʦʨʤʠʨʫʝʪ ʦʧʨʝʜʝʣʸʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʳʝ ʫʤʝʥʠʷ. 

ɽʩʣʠ ʫʯʝʥʠʢ ʙʫʜʝʪ ʩʣʝʜʠʪʴ ʟʘ ʭʦʜʦʤ ʨʘʟʤʳʰ-

ʣʝʥʠʡ ʫʯʠʪʝʣʷ ʠ ʚʩʝʛʦ ʢʣʘʩʩʘ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʠ 

ʩʚʷʟʘʥʥʳʤʠ ʩ ʥʠʤʠ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʜʝʡʩʪʚʠʷʤʠ, ʪʦ 

ʧʦʩʪʝʧʝʥʥʦ ʦʥ ʙʫʜʝʪ ʥʘʙʠʨʘʪʴ ʦʧʳʪ ʨʝʰʝʥʠʷ ʬʠʟʠ-

ʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʘʜʘʯ, ʧʨʠʦʙʨʝʪʘʷ ʪʝʤ 

ʩʘʤʳʤ ʦʧʨʝʜʝʣʸʥʥʳʝ ʫʤʝʥʠʷ. ʊʘʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʫʱʝʩʪʚʫʝʪ ʜʘʞʝ ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʫʯʝʥʠʢ ʥʝ ʷʚʣʷʝʪʩʷ 

ʘʢʪʠʚʥʳʤ ʫʯʘʩʪʥʠʢʦʤ ʧʨʦʮʝʩʩʘ ʨʝʰʝʥʠʷ. 

ʅʝ ʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʤʝʥʠʡ ʫ ʫʯʘʱʠʭʩʷ ʪʘʢʞʝ ʤʦʛʫʪ 

ʠʛʨʘʪʴ ʜʦʤʘʰʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʘʜʘʥʠʷ. ɺ 

ʧʦʥʷʪʠʝ çʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʫʤʝʥʠʷè ʚʭʦʜʷʪ ʢʘʢ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʫʤʝʥʠʷ, ʪʘʢ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ. ʂ ʥʠʤ 

ʦʪʥʦʩʷʪ ʩʣʝʜʫʶʱʠʝ ʫʤʝʥʠʡ: ʧʦʠʩʢ ʠʜʝʡ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ, ʨʘʟʨʘʙʦʪʢʘ ʦʧʨʝ-

ʜʝʣʝʥʠʝ ʧʣʘʥʘ ʜʝʡʩʪʚʠʡ, ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʩʪʦʷʪʝʣʴ-

ʩʪʚ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʫʩʧʝʭ ʨʘʙʦʪʳ.  

ɼʦʤʘʰʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʘʜʘʥʠʷ ʙʳ-

ʚʘʶʪ ʩʘʤʳʤʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ. ʀʭ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʦʭʚʘʪʘ ʫʯʘʱʠʭʩʷ ʧʦ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺʠʜʳ ʜʦʤʘʰʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʘʜʘʥʠʷ: 

 - ʟʘʜʘʥʠʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʪʝʦʨʝʪʠʯʝʩʢʦʡ 

ʨʘʟʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ; 

 - ʟʘʜʘʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʯʘʩʪʠ ʦʪʜʝʣʴʥʳʤʠ ʫʯʝʥʠʢʘʤʠ;  

- ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʥʠʷ ʜʣʷ ʫʯʘʱʠʭʩʷ, ʠʥʪʝ-

ʨʝʩʫʶʱʠʭʩʷ ʧʨʝʜʤʝʪʦʤ ʩ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ ʠʭ ʪʚʦʨ-

ʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ; 

 - ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʥʠʷ ʜʣʷ ʦʪʩʪʘʶʱʠʭ 

ʫʯʘʱʠʭʩʷ, ʥʝ ʧʨʦʷʚʣʷʶʱʠʭ ʠʥʪʝʨʝʩʘ ʢ ʬʠʟʠʢʝ.  

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʜʦʤʘʰʥʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʳʭ ʟʘʜʘʥʠʡ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ 

ʠʥʪʝʨʝʩʘ ʢ ʧʨʝʜʤʝʪʫ ʠ ʚʝʨʳ ʚ ʩʚʦʠ ʩʠʣʳ ʠ ʚʦʟʤʦʞ-

ʥʦʩʪʠ. [4] 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʭ ʫʤʝʥʠʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʫʯʘ-

ʱʠʤʠʩʷ ʥʘʚʳʢʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ ʫʩʣʦʚʠʠ ʨʦʩʪʘ ʠʭ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʬʦʨʤʠʨʫʶʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʫʤʝʥʠʷ, ʥʦ ʠ ʦʙʱʝ-ʫʯʝʙʥʳʝ 

ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʫʤʝʥʠʷ. ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʜʝʡ-

ʩʪʚʠʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʥʝ ʪʦʣʴʢʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ, ʥʦ ʠ ʧʦʟʥʘ-

ʚʘʪʝʣʴʥʳʭ ʫʤʝʥʠʡ ʫʯʘʱʠʭʩʷ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʵʪʦʡ ʩʪʨʫʢʪʫʨʳ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʘʷ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʦʧʝʨʘ-

ʮʠʡ. ɺʧʦʩʣʝʜʩʪʚʠʠ, ʠʟ ʵʪʠʭ ʦʧʝʨʘʮʠʡ ʬʦʨʤʠʨʫʝʪʩʷ 

ʜʝʡʩʪʚʠʝ ʚ ʮʝʣʦʤ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʨʘʙʦʪʢʠ 

ʫʤʝʥʠʷ ʚʳʧʦʣʥʷʪʴ ʵʪʠ ʦʪʜʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ. ʇʨʠ 

ʵʪʦʤ ʫʯʝʥʠʢʠ ʜʦʣʞʥʳ ʦʩʦʟʥʘʪʴ ʥʘʫʯʥʳʝ ʦʩʥʦʚʳ 

ʚʳʧʦʣʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʚʩʝʛʦ ʜʝʡʩʪʚʠʷ. 

[6] 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʷʚʣʷʶ-

ʱʠʭʩʷ ʦʙʱʠʤʠ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʬʠʟʠʢʠ, ʥʦ ʠ ʜʣʷ ʜʨʫ-

ʛʠʭ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʦ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʦʙʱʝʛʦ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ ʵʪʦʡ ʟʘʜʘʯʠ. ʀʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʚʳʨʘ-

ʙʦʪʢʠ ʫ ʫʯʘʱʠʭʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʤʝʥʠʡ ʠ 

ʥʘʚʳʢʦʚ, ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʫʩʣʦʚʠʡ 

ʜʘʣʴʥʝʡʰʝʡ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʫʩʢʦʨʝʥʠʷ ʪʝʤʧʦʚ ʦʚʣʘʜʝʥʠʷ ʟʥʘʥʠʷʤʠ ʠ ʫʤʝʥʠʷʤʠ 

ʥʘ ʫʨʦʢʘʭ ʬʠʟʠʢʠ. 
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METHODOLOGICAL FEATURES OF CONDUCTING DEMONSTRATION EXPERIMENTS IN 

ELECTRICAL ENGINEERING  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʦʧʳʪʘ ʧʦ ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ, 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʠ ʝʛʦ ʤʝʩʪʦ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. ʇʨʝʜʣʦʞʝʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʪʘʢʠʭ ʦʧʳʪʦʚ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʫʯʠʣʠʱʘʭ ʠ ʚʫʟʘʭ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

Abstract 

The article deals with the problem of conducting a demonstration experiment in electrical engineering, the 

features of conducting and its place in the educational process. Methodological recommendations for conducting 

such experiments in training specialists in schools and universities, to improve the efficiency of the educational 

process. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʕʣʝʢʪʨʦʪʝʭʥʠʢʘ, ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʝ ʦʧʳʪʳ ʧʦ ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

Keywords: electrical Engineering, demonstration experiments in electrical engineering, efficiency of demon-

stration experiment. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʠʩʮʠʧʣʠʥʘ ʵʣʝʢʪʨʦʪʝʭ-

ʥʠʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ. ɻʣʫʙʦʢʦʝ ʠʟʫ-

ʯʝʥʠʝ ʜʠʩʮʠʧʣʠʥʳ ʜʘʝʪ ʧʨʠʦʙʨʝʪʝʥʠʝ ʟʥʘʥʠʡ ʠ ʧʦ-

ʣʫʯʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ.  

ʕʣʝʢʪʨʦʪʝʭʥʠʢʘ ï ʦʪʨʘʩʣʴ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, 

ʩʚʷʟʘʥʥʘʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ ʤʘʛʥʠʪ-

ʥʳʭ ʷʚʣʝʥʠʡ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ, ʦʙʨʘ-

ʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ, ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʨʫ-

ʛʦʛʦ, ʦʭʚʘʪʳʚʘʶʱʘʷ ʚʦʧʨʦʩʳ ʧʦʣʫʯʝʥʠʷ, ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʙʘʟʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʵʣʝʢ-

ʪʨʦʪʝʭʥʠʢʠ, ʥʘʣʠʯʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʜʝʪʘʣʠ ʠ ʭʘʨʘʢʪʝʨ ʠʟʣʦʞʝ-

ʥʠʷ ʠ ʵʪʠʤ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʶʪ ʢʘʯʝ-

ʩʪʚʦ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ. ʇʦʵʪʦʤʫ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ, ʢʦ-

ʛʜʘ ʠʟʫʯʘʝʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʳʡ ʤʘʪʝʨʠʘʣ, 

ʥʝʦʙʭʦʜʠʤʦ ʚʘʨʴʠʨʦʚʘʪʴ ʚʳʙʦʨ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʧʦʩʪʘʥʦʚʢʠ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʕʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʤʦʛ ʧʦ-

ʩʪʘʚʠʪʴ ʪʦʪ ʚʘʨʠʘʥʪ ʦʧʳʪʘ, ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʢʦʪʦ-

ʨʦʛʦ ʚ ʝʛʦ ʢʘʙʠʥʝʪʝ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ. [1] 

ʉʝʡʯʘʩ ʩʫʱʝʩʪʚʫʝʪ ʤʘʣʦ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʫʢʦ-

ʚʦʜʩʪʚ ʧʦ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʣʝʢʮʠʦʥʥʦʡ ʜʝʤʦʥ-

ʩʪʨʘʮʠʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʨʝʜʤʝʪʘ ʚ ʚʫʟʝ. ʂʘʢ ʧʦʢʘ-

ʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʠʪʝʨʘʪʫʨʳ, ʜʝʤʦʥʩʪʨʘʮʠʷ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʝʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʦʧʳʪʦʚ ʥʘ ʟʘʥʷʪʠʷʭ 

ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʫʯʠ-

ʣʠʱʘʭ ʠ ʚʫʟʘʭ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʚʳ-

ʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʕʪʦ ʦʪ-

ʤʝʯʘʶʪ ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ɸ.ɸ. ɹʳʪʝʚ, ɺ.ʄ. ɻʨʘʤʤʘ-

ʪʠʢʘʪʠ ʠ ʆ.ɸ. ʀʦʥʠʥʘ, ʅ.ɸ. ʇʷʪʥʠʮʢʠʡ, 

ɹ.ʄ.ʐʝʚʘʣʜʠʥ ʠ ʜʨ. 

ɼʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʠʤʝʝʪ ʙʦʣʴ-

ʰʠʝ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ. ʇʨʦʬʝʩʩʦʨ ɸ.ɹ. 

ʄʣʦʜʟʠʝʚʩʢʠʡ ʧʠʩʘʣ: çɺ ʩʤʳʩʣʝ ʤʝʪʦʜʠʯʝʩʢʦʤ ʜʝ-

ʤʦʥʩʪʨʘʮʠʠ ʜʝʣʘʶʪ ʩʣʦʚʝʩʥʦʝ ʦʧʠʩʘʥʠʝ ʷʩʥʝʝ ʜʣʷ 

ʩʣʫʰʘʪʝʣʝʡ ʠ ʩʦʜʝʡʩʪʚʫʶʪ ʙʦʣʝʝ ʣʝʛʢʦʤʫ ʫʩʚʦʝ-

ʥʠʶ ʠ ʟʘʧʦʤʠʥʘʥʠʶ ʬʘʢʪʦʚ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪ-

ʤʝʪʠʪʴ, ʯʪʦ ʭʦʨʦʰʦ ʧʦʩʪʘʚʣʝʥʥʘʷ ʜʝʤʦʥʩʪʨʘʮʠʷ ʧʦ-

ʚʳʰʘʝʪ ʠʥʪʝʨʝʩ ʩʣʫʰʘʪʝʣʝʡ, ʜʝʡʩʪʚʫʷ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʫʤʩʪʚʝʥʥʫʶ, ʥʦ ʠ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʩʪʦʨʦʥʫ, ʥʘ 

ʚʦʦʙʨʘʞʝʥʠʝè. [2] 

ɹʝʟ ʪʱʘʪʝʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʧʳʪʦʚ, 

ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʩʣʦʚʠʷʤ ʤʝʪʦʜʠʢʠ ʠ ʪʝʭ-

ʥʠʢʠ ʜʝʤʦʥʩʪʨʠʨʦʚʘʥʠʷ, ʧʦʜʘʚʣʷʶʱʝʝ ʯʠʩʣʦ ʠʟʫ-

ʯʘʝʤʳʭ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʧʦʥʷʪʠʡ, ʟʘʢʦʥʦʤʝʨ-

ʥʦʩʪʝʡ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʭʦʨʦʰʦ ʫʩʚʦʝʥʦ ʩʪʫʜʝʥʪʘʤʠ. 

ʇʨʠ ʧʦʚʪʦʨʝʥʠʠ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʯʝʥʴ ʧʦ-

ʣʝʟʥʳ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʝ ʦʧʳʪʳ.ʕʢʩʧʝʨʠʤʝʥʪʳ, 
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ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʷʪʩʷ ʧʦʚʪʦʨʥʦ, ʧʦʟʚʦʣʷʶʪ ʩʪʫʜʝʥ-

ʪʘʤ ʢʨʘʩʦʯʥʝʝ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʚ ʧʘʤʷʪʠ ʨʘʥʝʝ ʠʟʫ-

ʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʛʣʫʙʞʝ ʚʥʠʢʥʫʪʴ ʚ ʩʫʱʥʦʩʪʴ ʬʠ-

ʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʟʘʤʝʪʠʪʴ 

ʧʨʝʞʜʝ ʫʧʫʱʝʥʥʳʝ ʦʪ ʚʥʠʤʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʠ ʠ 

ʩʚʦʡʩʪʚʘ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ.  

ʊʦʣʴʢʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʪʦʜʠʢʝ ʧʦʢʘʟʘ ʜʝ-

ʤʦʥʩʪʨʘʮʠʦʥʥʳʭ ʦʧʳʪʦʚ ʧʦ ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ ʤʦʞʥʦ 

ʜʦʙʠʪʴʩʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʠ ʦʩʤʳʩʣʝʥʠʷ 

ʝʛʦ ʩʪʫʜʝʥʪʘʤʠ, ʪ.ʝ. ʜʦʩʪʠʯʴ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʆʨʛʘ-

ʥʠʯʝʩʢʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʦʧʳʪʘ ʩ 

ʠʟʣʦʞʝʥʠʝʤ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʟʘʥʷʪʠʠ ï ʦʜʥʦ 

ʠʟ ʧʝʨʚʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ. ɼʣʷ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʷ ʪʘʢʦʛʦ ʨʦʜʘ ʩʚʷʟʠ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʝ 

ʦʧʳʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳ. ʇʦʵʪʦʤʫ ʧʦ-

ʜʘʚʣʷʶʱʝʝ ʯʠʩʣʦ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥ-

ʪʦʚ ʥʦʩʠʪ ʢʘʯʝʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. ɼʣʷ ʠʭ ʧʨʦʚʝʜʝ-

ʥʠʷ ʥʘ ʫʨʦʢʘʭ ʪʨʝʙʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʚʨʝ-

ʤʝʥʠ, ʯʝʤ ʧʦʩʪʘʥʦʚʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʦʧʳʪʦʚ. ʅʦ 

ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʝ ʦʧʳʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʝʣʴʥʦ 

ʫʙʝʜʠʪʝʣʴʥʳʤʠ ʠ ʷʩʥʳʤʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʭ ʢʨʘʪʢʦ-

ʚʨʝʤʝʥʥʦʩʪʴ. [2] 

ɺʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʤʝʪʦʜʠʢʝ ʧʨʝʧʦʜʘʚʘʥʠʷ 

ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ ʷʚʣʷʝʪʩʷ ʤʝʩʪʦ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ 

ʦʧʳʪʘ ʥʘ ʟʘʥʷʪʠʠ. ʅʘ ʵʪʦʪ ʚʦʧʨʦʩ ʥʝʣʴʟʷ ʦʪʚʝʪʠʪʴ 

ʦʜʥʦʟʥʘʯʥʦ. ʀʟʣʦʞʝʥʠʝ ʥʦʚʦʛʦ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʨʘʥʥʦʡ ʧʝʜʘʛʦʛʦʤ ʤʝʪʦʜʠʢʠ ʧʨʝʧʦ-

ʜʘʚʘʥʠʷ, ʠʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʝʩʪʦ ʜʝ-

ʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʦʧʳʪʘ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʚ ʥʝʢʦ-

ʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʨʘʮʠʦʥʘʣʴʥʦ ʧʦʢʘʟʳ-

ʚʘʪʴ ʥʘ ʣʝʢʮʠʠ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ 

ʦʧʳʪ ʜʚʘʞʜʳ: ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʣʝʢʮʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʧʨʦʙʣʝʤʥʦʡ ʩʠʪʫʘʮʠʠ ʠ ʧʦʩʣʝ ʦʙʲʷʩʥʝʥʠʷ ʧʨʝʧʦʜʘ-

ʚʘʪʝʣʝʤ ʜʘʥʥʦʛʦ ʷʚʣʝʥʠʷ. ʄʳ ʩʯʠʪʘʝʤ, ʣʝʢʮʠʦʥʥʳʡ 

ʵʢʩʧʝʨʠʤʝʥʪ ʤʦʞʝʪ ʠʤʝʪʴ ʤʝʩʪʦ ʚ ʣʶʙʦʡ ʯʘʩʪʠ ʣʝʢ-

ʮʠʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʯʠʪʘʝʤʦʛʦ ʤʘʪʝ-

ʨʠʘʣʘ ʠ ʤʝʪʦʜʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʝʛʦ ʚʢʣʶ-

ʯʝʥʠʷ. [3] 

ɺ ʮʝʣʷʭ ʘʢʪʠʚʠʟʘʮʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʥʘ ʟʘʥʷʪʠʷʭ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʜʝʤʦʥ-

ʩʪʨʘʮʠʦʥʥʳʭ ʦʧʳʪʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ: 

1. ʏʝʪʢʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʮʝʣʴ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ɼʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʦʧʳʪ ʧʨʦʚʦʜʷʪ ʪʦʣʴʢʦ ʧʦ-

ʩʣʝ ʵʪʦʡ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ 

ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʨʘʟʫ ʟʘʜʘʝʪ ʚʦ-

ʧʨʦʩʳ ʫʯʘʱʠʤʩʷ, ʦ ʪʦʤ, ʯʪʦ ʦʥʠ ʚʠʜʝʣʠ. ʇʨʠ ʵʪʦʤ 

ʦʥ ʚʳʩʣʫʰʠʚʘʝʪ ʦʪʚʝʪ ʥʝʩʢʦʣʴʢʠʭ ʫʯʘʱʠʭʩʷ, ʠ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʠʜʷʱʠʭ ʟʘ ʟʘʜʥʠʤʠ ʩʪʦʣʘʤʠ ʬʠʟʠ-

ʯʝʩʢʦʛʦ ʢʘʙʠʥʝʪʘ. ʅʘʢʦʥʝʮ, ʚ ʟʘʢʣʶʯʝʥʠʝ ʧʨʝʧʦʜʘ-

ʚʘʪʝʣʴ ʵʪʦʪ ʞʝ ʚʳʚʦʜ ʬʦʨʤʫʣʠʨʫʝʪ ʚ ʙʦʣʝʝ ʩʪʨʦʛʦʡ 

ʬʦʨʤʝ, ʧʨʠʥʷʪʦʡ ʚ ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʝ. 

2. ʅʝ ʩʦʦʙʱʘʪʴ ʩʪʫʜʝʥʪʘʤ ʵʬʬʝʢʪ ʜʝʤʦʥʩʪʨʘ-

ʮʠʦʥʥʦʛʦ ʦʧʳʪʘ ʜʦ ʝʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ. 

ɽʩʣʠ ʥʝ ʚʳʧʦʣʥʷʪʴ ʜʘʥʥʦʝ ʫʩʣʦʚʠʝ, ʪʦ ʚʥʠʤʘ-

ʥʠʝ ʫʯʘʱʠʭʩʷ ʙʫʜʝʪ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʥʠʞʝʥʦ. ɺ ʮʝ-

ʣʷʭ ʨʘʟʚʠʪʠʷ ʠʥʪʫʠʪʠʚʥʦʛʦ ʤʳʰʣʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʠ 

ʫʩʠʣʝʥʠʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʠʭ ʢ ʬʠʟʠʢʝ ʦʧʳʪʥʳʝ 

ʧʝʜʘʛʦʛʠ ʩʪʘʚʷʪ ʧʝʨʝʜ ʫʯʘʱʠʤʠʩʷ ʚʦʧʨʦʩ ʦ ʨʝʟʫʣʴ-

ʪʘʪʝ ʦʧʳʪʘ ʜʦ ʝʛʦ ʜʝʤʦʥʩʪʨʘʮʠʠ. ʂʦʛʜʘ ʧʨʝʧʦʜʘʚʘ-

ʪʝʣʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʩʢʘʟʘʪʴ ʧʨʝʜʧʦ-

ʣʦʞʝʥʠʷ ʥʝʩʢʦʣʴʢʠʤ ʩʪʫʜʝʥʪʘʤ, ʦʥ ʥʠʢʘʢ ʥʝ ʠʟʤʝ-

ʥʷʝʪ ʠʭ, ʘ ʧʨʝʜʣʘʛʘʝʪ ʚʥʠʤʘʪʝʣʴʥʦ ʥʘʙʣʶʜʘʪʴ ʟʘ 

ʧʨʦʚʝʜʝʥʠʝʤ ʦʧʳʪʘ. 

ɿ. ʆʪʦʙʨʘʪʴ ʨʘʮʠʦʥʘʣʴʥʦʝ ʯʠʩʣʦ ʜʝʤʦʥʩʪʨʘʮʠ-

ʦʥʥʳʭ ʦʧʳʪʦʚ ʧʦ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʷʚʣʝʥʠʶ, ʩʚʦʡ-

ʩʪʚʫ ʠʣʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʥʦʚʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʷʚʣʝʥʠʷ ʧʦ-

ʥʷʪʴ ʝʛʦ ʩʫʱʥʦʩʪʴ ʫʯʘʱʠʤʩʷ ʦʯʝʥʴ ʩʣʦʞʥʦ, ʝʩʣʠ 

ʦʧʳʪ ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ʝʜʠʥʦʞʜʳ, ʢʘʢ ʙʳ ʭʦʨʦʰʦ 

ʦʥ ʥʠ ʙʳʣ ʧʦʩʪʘʚʣʝʥ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʩʣʝʜʫʝʪ ʧʦ-

ʢʘʟʘʪʴ ʫʯʘʱʠʤʩʷ ʥʝʩʢʦʣʴʢʦ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʝʤʦʥ-

ʩʪʨʠʨʫʶʱʠʭ ʦʜʥʦ ʠ ʪʦ ʞʝ ʷʚʣʝʥʠʝ ʠʣʠ ʩʚʦʡʩʪʚʦ. 

ʆʜʥʘʢʦ ʯʨʝʟʤʝʨʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʤʦʥʩʪʨʘ-

ʮʠʦʥʥʳʭ ʦʧʳʪʦʚ ʨʘʩʩʝʠʚʘʝʪ ʚʥʠʤʘʥʠʝ ʩʪʫʜʝʥʪʦʚ ʠ 

ʪʨʝʙʫʝʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ, ʧʦʵʪʦʤʫ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪ-

ʥʦʤ ʩʣʫʯʘʝ ʪʨʝʙʫʝʪʩʷ ʨʘʟʫʤʥʦʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ. 

4. ʇʦʜʢʣʶʯʘʪʴ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʧʘ-

ʤʷʪʠ ʩʪʫʜʝʥʪʦʚ. 

ɼʣʷ ʵʪʦʛʦ ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʥʝ ʪʦʣʴʢʦ ʚʥʠʤʘ-

ʪʝʣʴʥʦ ʥʘʙʣʶʜʘʪʴ ʟʘ ʧʨʦʚʝʜʝʥʠʝʤ ʜʝʤʦʥʩʪʨʘʮʠʦʥ-

ʥʳʭ ʦʧʳʪʦʚ ʥʘ ʟʘʥʷʪʠʠ, ʥʦ ʠ ʜʝʣʘʪʴ ʟʘʧʠʩʠ ʚ ʪʝʪʨʘ-

ʜʷʭ. ʂʦʥʝʯʥʦ ʞʝ, ʜʝʣʘʪʴ ʵʪʦ ʩʪʦʠʪ ʥʝ ʚʦ ʚʨʝʤʷ ʚʳ-

ʧʦʣʥʝʥʠʷ ʜʝʤʦʥʩʪʨʘʮʠʠ, ʘ ʜʦ ʠʣʠ ʧʦʩʣʝ ʥʝʝ. 

ʇʝʜʘʛʦʛʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʴʶ ʜʝʤʦʥʩʪʨʘʮʠʦʥ-

ʥʳʡ ʦʧʳʪ ʧʦ ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ ʩʧʦʩʦʙʝʥ ʦʙʣʘʜʘʪʴ 

ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʜʦʩʪʠʛʥʫʪʳʡ ʵʬʬʝʢʪ ʜʝ-

ʤʦʥʩʪʨʘʮʠʠ ʙʫʜʝʪ ʦʪʯʝʪʣʠʚʦ ʚʠʜʝʥ ʚʩʝʡ ʘʫʜʠʪʦʨʠʠ 

ʫʯʘʱʠʭʩʷ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʧʦʜʛʦʪʦ-

ʚʠʣ ʵʢʩʧʝʨʠʤʝʥʪ, ʦʥ ʜʦʣʞʝʥ ʩʘʤ ʧʦʩʤʦʪʨʝʪʴ, ʭʦ-

ʨʦʰʦ ʣʠ ʚʠʜʝʥ ʦʧʳʪ ʩ ʧʦʩʣʝʜʥʠʭ ʩʪʦʣʦʚ ʬʠʟʠʯʝ-

ʩʢʦʛʦ ʢʘʙʠʥʝʪʘ. 

ʇʨʘʢʪʠʢʦʡ ʨʘʙʦʪʳ ʧʝʨʝʜʦʚʳʭ ʧʝʜʘʛʦʛʦʚ ʩʬʦʨ-

ʤʠʨʦʚʘʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʠʝʤʳ ʠ ʩʨʝʜʩʪʚʘ, ʢʦʪʦ-

ʨʳʝ ʧʦʚʳʰʘʶʪ ʚʠʜʠʤʦʩʪʴ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʭ ʦʧʳ-

ʪʦʚ. ʂ ʥʠʤ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪʥʦʩʷʪʩʷ: 

1. ʅʘ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʤ ʩʪʦʣʝ ʜʦʣʞʥʘ ʥʘʭʦ-

ʜʠʪʴʩʷ ʪʦʣʴʢʦ ʦʜʥʘ ʫʩʪʘʥʦʚʢʘ, ʠʩʧʦʣʴʟʫʶʱʘʷʩʷ ʚ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ. ɼʘʞʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʜʥʦʛʦ ʠ 

ʪʦʛʦ ʞʝ ʟʘʥʷʪʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʥʘ 

ʚʨʝʤʷ ʫʙʨʘʪʴ. 

2. ʆʪʜʝʣʴʥʳʝ ʯʘʩʪʠ ʫʩʪʘʥʦʚʢʠ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʩʧʦʣʘʛʘʪʴ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʳʩʦʪʘʭ. ʇʦʵʪʦʤʫ ʚ ʢʘ-

ʙʠʥʝʪʝ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʣʠʯʥʳʝ ʧʦ 

ʩʚʦʠʤ ʨʘʟʤʝʨʘʤ ʦʜʠʥʘʢʦʚʦʛʦ ʪʠʧʘ ʧʦʜʩʪʘʚʢʠ. 

ʂʥʠʛʠ, ʧʨʝʜʤʝʪʳ, ʢʦʪʦʨʳʝ ʧʦʧʘʣʠʩʴ ʥʘ ʛʣʘʟʘ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʶ ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʩʪʘ-

ʚʦʢ ʜʣʷ ʧʨʠʙʦʨʦʚ; ʵʪʦ ʫʭʫʜʰʘʝʪ ʚʥʝʰʥʠʡ ʚʠʜ ʜʝ-

ʤʦʥʩʪʨʘʮʠʠ. 

3. ɼʣʷ ʫʩʠʣʝʥʠʷ ʦʩʚʝʱʝʥʥʦʩʪʠ ʜʝʤʦʥʩʪʨʠʨʫʝ-

ʤʦʡ ʫʩʪʘʥʦʚʢʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴ-

ʥʳʝ ʧʦʜʩʚʝʪʳ. ʆʥʠ ʙʳʚʘʶʪ ʜʚʫʭ ʪʠʧʦʚ: ʥʘʧʨʘʚʣʝʥ-

ʥʳʝ ð ʣʘʤʧʳ ʩ ʨʝʬʣʝʢʪʦʨʘʤʠ ʠ ʨʘʩʩʝʠʚʘʶʱʠʝ - 

ʧʨʦʟʨʘʯʥʳʝ ʵʢʨʘʥʳ ʩ ʧʦʜʩʚʝʪʦʤ. ʉʚʝʪʦʚʦʝ ʷʚʣʝʥʠʝ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʨʠ ʟʘʪʝʤʥʝʥʠʠ ʘʫʜʠʪʦʨʠʠ. 

4. ʇʨʠ ʜʝʤʦʥʩʪʨʘʮʠʠ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʝ ʚʦʩʧʨʠʥʠʤʘʝʤʳʭ ʦʨʛʘʥʘʤʠ 

ʯʫʚʩʪʚ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʠʥʜʠ-

ʢʘʪʦʨʳ. 

5. ɼʣʷ ʣʫʯʰʝʡ ʚʠʜʠʤʦʩʪʠ ʜʝʤʦʥʩʪʨʘʮʠʠ ʥʝʦʙ-

ʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʧʦʜʭʦʜʷʱʠʡ ʬʦʥ. 

6. ɼʣʷ ʣʫʯʰʝʡ ʚʠʜʠʤʦʩʪʠ ʜʝʤʦʥʩʪʨʠʨʫʝʤʦʛʦ 

ʧʨʠʙʦʨʘ ʠʣʠ ʫʩʪʘʥʦʚʢʠ, ʠʤʝʶʱʝʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ 

ʧʦʣʦʞʝʥʠʝ, ʥʘʜʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʴʰʦʝ ʧʣʦʩʢʦʝ 
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ʟʝʨʢʘʣʦ, ʢʦʪʦʨʦʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦʜ ʫʛʣʦʤ 45 ʢ 

ʧʦʚʝʨʭʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ.  

7. ɽʩʣʠ ʧʨʠ ʜʝʤʦʥʩʪʨʘʮʠʠ ʦʧʳʪʦʚ ʧʨʦʠʩʭʦʜʷʪ 

ʠʟʤʝʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʪʝʣ ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʝʡ, 

ʚʳʩʦʪ, ʦʙʲʝʤʦʚ, ʜʣʠʥ, ʪʦ ʚʦ ʚʩʝʭ ʵʪʠʭ ʩʣʫʯʘʷʭ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʥʳʝ ʦʪʤʝʪʢʠ: ʨʝʟʠʥʦʚʳʝ 

ʢʦʣʴʮʘ, ʥʘʢʣʝʝʥʥʳʝ ʙʫʤʘʞʢʠ, ʧʨʠʩʪʘʚʣʝʥʥʳʝ ʤʘʩ-

ʰʪʘʙʳ, ʩʪʨʝʣʢʠ ʠ ʜʨ. 

8. ɽʩʣʠ ʭʦʨʦʰʫʶ ʚʠʜʠʤʦʩʪʴ ʥʝ ʫʜʘʣʦʩʴ ʦʙʝʩ-

ʧʝʯʠʪʴ ʩ ʧʦʤʦʱʴʶ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʩʨʝʜʩʪʚ, ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʧʨʦʝʮʠʨʦ-

ʚʘʥʠʷ. 

9. ɹʝʟʦʧʘʩʥʦʩʪʴ. ʕʪʦ ʪʨʝʙʦʚʘʥʠʝ ʜʦʣʞʥʦ ʩʦ-

ʙʣʶʜʘʪʴʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚʝʜʴ ʯʘʩʪʦ ʧʨʠ ʜʝʤʦʥ-

ʩʪʨʘʮʠʷʭ ʧʦ ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ ʠʜʝʪ ʨʘʙʦʪʘ ʩ ʥʘʧʨʷʞʝ-

ʥʠʝʤ 220 ʠ 380 ɺ. [3] 

ʇʨʝʜʣʘʛʘʝʤʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʭ ʦʧʳʪʦʚ ʧʦ ʜʠʩ-

ʮʠʧʣʠʥʝ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘ ʠʤʝʶʪ ʮʝʣʴ ʧʦʤʦʯʴ ʩʪʫ-

ʜʝʥʪʘʤ ʚʫʟʦʚ ʨʘʩʰʠʨʠʪʴ ʧʦʥʠʤʘʥʠʝ ʪʝʦʨʠʠ, ʫʛʣʫ-

ʙʠʪʴ ʬʠʟʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ ʷʚʣʝʥʠʡ, ʠʟʳʩʢʠʚʘʪʴ ʨʘʟ-

ʣʠʯʥʳʝ ʧʨʠʝʤʳ ʨʝʰʝʥʠʷ ʦʩʣʦʞʥʝʥʥʳʭ ʟʘʜʘʯ, 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʦʪʜʝʣʴ-

ʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʣʦʞʝʥʠʡ ʥʘ ʧʨʘʢʪʠʢʝ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʧʨʠʝʤʦʚ, ʧʨʠ-

ʤʝʥʷʝʤʳʭ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ, ʥʝ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʧʨʠʚʝʜʝʥʥʳʤʠ ʧʨʠʤʝʨʘʤʠ ʠ ʩʨʝʜ-

ʩʪʚʘʤʠ. 

ɸ. ɽ. ʂʘʧʣʷʥʩʢʠʡ ʩʯʠʪʘʝʪ, ʯʪʦ çéʠʩʢʣʶʯʠ-

ʪʝʣʴʥʦ ʧʦʣʝʟʥʳ ʣʝʢʮʠʦʥʥʳʝ ʜʝʤʦʥʩʪʨʘʮʠʠ ʦʧʳʪʦʚ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʪʝʦʨʠʶè ʜʘʞʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʝʦ-

ʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ. ʊʘʢʞʝ ʦʥ ʚʳʜʝ-

ʣʷʝʪ ʪʘʢʠʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʩʪʦʨʦʥʳ ʥʘʛʣʷʜʥʦʩʪʠ, ʢʘʢ 

ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʘʙ-

ʩʪʨʘʢʪʥʳʭ ʢʘʪʝʛʦʨʠʡ ʠ ʫʣʫʯʰʝʥʠʝ ʟʘʧʦʤʠʥʘʥʠʷ 

ʧʨʠ ʫʯʘʩʪʠʠ ʟʨʠʪʝʣʴʥʦʡ, ʜʚʠʛʘʪʝʣʴʥʦʡ ʧʘʤʷʪʠ. [1] 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʪʘʪʴʝ ʦʙʦʙʱʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʦʙʣʝʤʝ ʧʨʦʚʝʜʝʥʠʷ ʜʝʤʦʥʩʪʨʘ-

ʮʠʦʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ ʟʘʥʷʪʠʷʭ ʧʦ ʵʣʝʢʪʨʦʪʝʭ-

ʥʠʢʝ ʚ ʚʫʟʘʭ ʠ ʫʯʠʣʠʱʘʭ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʤʝʪʦ-

ʜʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ ʚʳʜʝʣʷʝʪ ʦʩʥʦ-

ʚʘʥʠʝ, ʷʜʨʦ, ʚʳʚʦʜʳ ʠ ʧʨʠʤʝʥʝʥʠʝ, ʘ ʵʢʩʧʝʨʠʤʝʥʪ 

ʦʨʛʘʥʠʯʝʩʢʠ ʚʭʦʜʠʪ ʚʦ ʚʩʝ ʵʪʠ ʢʦʤʧʦʥʝʥʪʳ. [3] ʕʢʩ-

ʧʝʨʠʤʝʥʪ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʜʝʣʠʪʴ ʩʢʨʳʪʳʝ 

ʩʚʦʡʩʪʚʘ ʠ ʩʚʷʟʠ ʬʠʟʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʧʨʦʚʝʨʠʪʴ 

ʛʠʧʦʪʝʟʫ ʠʣʠ ʝʝ ʩʣʝʜʩʪʚʠʷ, ʘ ʧʦʪʦʤʫ ʷʚʣʷʝʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. 
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Abstract 

The purpose of the article was the comparative analysis of satellite monitoring information systems to identify 

their advantages and disadvantages, definition the best systems in terms of the use modern information technolo-

gies and meet the current business requirements. 
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ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʠʟ ʚʩʝʭ ʩʠʩʪʝʤ, ʧʨʠʤʝʥʷ-

ʝʤʳʭ ʚ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʶʪ 
TMS-ʩʠʩʪʝʤʳ ʠʣʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʚʦʟ-
ʢʘʤʠ, ʢʦʪʦʨʳʝ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʥʘʟʚʘʥʠʷ, ʦʪʥʦʩʷʪʩʷ ʢ 
ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʝ. ʕʪʠ ʩʠʩʪʝʤʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ 
ʜʨʫʛʠʭ, ʷʚʣʷʶʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʙʦʣʴʰʠʥʩʪʚʘ ʥʘʠʙʦ-

ʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʣʦʛʠʩʪʠʢʝ, ʩʨʝʜʠ 
ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: 
ǒ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʷʚʣʷ-

ʶʱʠʝʩʷ ʙʘʟʦʚʳʤ ʟʚʝʥʦʤ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʠ ʧʝ-
ʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʦʙʲʝʢʪʘʤʠ 
ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ;  
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ǒ ʙʝʩʧʨʦʚʦʜʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʫʜʘ ʦʪʥʦʩʠʪʩʷ 
ʩʦʪʦʚʘʷ ʩʚʷʟʴ ʠ ʩʧʫʪʥʠʢʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʟʚʦʣʷ-
ʶʱʠʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡ-
ʩʪʚʠʝ ʤʝʞʜʫ ʵʪʠʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʫʜʘʣʸʥʥʦ ʜʨʫʛ 
ʦʪ ʜʨʫʛʘ, ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ; 
ǒ ʪʝʭʥʦʣʦʛʠʠ ʪʝʣʝʤʝʪʨʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʦ-

ʚʦʜʠʪʴ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʠ ʢʦʥʪʨʦʣʴ ʨʘʟ-
ʣʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʙʦʪʳ ʪʨʘʥʩ-
ʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠ ʚʦʜʠʪʝʣʷ; 
ǒ ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʥʝ-

ʧʨʝʨʳʚʥʫʶ ʨʘʙʦʪʫ ʩʝʨʚʝʨʦʚ, ʭʨʘʥʷʱʠʭ ʠ ʦʙʨʘʙʘʪʳ-
ʚʘʶʱʠʭ ʜʘʥʥʳʭ ʩ GPS-ʪʨʝʢʝʨʦʚ ʠ ʜʨʫʛʠʭ ʪʝʣʝʤʝʪ-
ʨʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ; 
ǒ ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʩʫ-

ʱʝʩʪʚʣʷʪʴ ʨʘʩʧʨʝʜʝʣʝʥʥʦʝ ʭʨʘʥʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʫ 
ʧʦʣʫʯʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ; 
ǒ ʪʝʭʥʦʣʦʛʠʠ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʪʘʢʠʝ ʢʘʢ 

RAID, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʦʪʢʘʟʦ-
ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ; 
ǒ ʪʝʭʥʦʣʦʛʠʠ ʙʝʩʢʦʥʪʘʢʪʥʦʡ ʠʜʝʥʪʠʬʠʢʘ-

ʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʨʦʮʝʩʩʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠ 
ʨʝʛʠʩʪʨʘʮʠʠ ʦʙʲʝʢʪʦʚ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʫʯʥʦʛʦ 
ʚʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʠʭ ʚ ʩʠʩʪʝʤʫ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ 
ʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʩʠʩʪʝʤʘʤ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ 
ʩʤʘʨʪ-ʢʘʨʪʘ ʚʦʜʠʪʝʣʷ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʪʨʘʥʩʧʦʨʪʥʦʤʫ 
ʩʨʝʜʩʪʚʫ ʠʣʠ RFID-ʤʝʪʢʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʝʛʦ ʟʘ-
ʱʠʪʳ; 
ǒ ʪʝʭʥʦʣʦʛʠʶ EDI (ʦʪ ʘʥʛʣ. Electronic Data 

Interchange ï ʵʣʝʢʪʨʦʥʥʳʡ ʦʙʤʝʥ ʜʘʥʥʳʤʠ), ʧʦʟʚʦ-
ʣʷʶʱʫʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʩʦʟʜʘʥʠʷ, ʦʪ-
ʧʨʘʚʢʠ ʠ ʧʦʣʫʯʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʚ ʵʣʝʢʪʨʦʥʥʦʤ 
ʚʠʜʝ. ʂ ʪʘʢʠʤ ʜʦʢʫʤʝʥʪʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ, ʥʘʧʨʠ-
ʤʝʨ, ʤʘʨʰʨʫʪʥʳʡ ʣʠʩʪ, ʘʢʪ ʧʝʨʝʜʘʯʠ ʛʨʫʟʘ; 
ǒ ʪʝʭʥʦʣʦʛʠʠ ʤʘʨʰʨʫʪʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʠʩ-

ʧʦʣʴʟʫʶʪ ʘʣʛʦʨʠʪʤʳ ɼʝʡʢʩʪʨʳ ʠʣʠ ʃʝʚʠʪʘ ʠ ʧʦʟʚʦ-
ʣʷʶʪ ʩʪʨʦʠʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʤʘʨʰʨʫʪʳ, ʨʘʩʩʯʠʪʳ-
ʚʘʷ ʢʨʘʪʯʘʡʰʠʡ ʧʫʪʴ ʠ ʫʯʠʪʳʚʘʷ ʤʝʥʷʶʱʠʝʩʷ ʜʦ-
ʨʦʞʥʳʝ ʫʩʣʦʚʠʷ ï ʧʨʦʙʢʠ, ʘʚʘʨʠʠ, ʟʘʢʨʳʪʳʝ 
ʜʦʨʦʛʠ. 

TMS-ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤʠ ʨʝʰʝ-
ʥʠʷʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʨʝʰʘʪʴ ʤʥʦʞʝʩʪʚʦ ʟʘʜʘʯ. 
ʆʪʤʝʪʠʤ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʠʟ ʥʠʭ: 
ǒ ʩʦʢʨʘʱʝʥʠʝ ʥʝʮʝʣʝʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʨʘʥʩʧʦʨʪʘ, ʠʩʢʣʶʯʘʷ ʚʩʝʚʦʟʤʦʞʥʳʝ ʧʦʜʨʘʙʦʪʢʠ 
çʥʘ ʩʪʦʨʦʥʝè; 
ǒ ʵʢʦʥʦʤʠʷ ʥʘ ʛʦʨʶʯʝ-ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘ-

ʣʘʭ, ʠʩʢʣʶʯʘʷ ʤʘʭʠʥʘʮʠʠ ʚ ʚʠʜʝ ʩʣʠʚʦʚ ʠ ʦʙʥʘʣʠ-
ʯʠʚʘʥʠʷ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ɸɿʉ; 
ǒ ʫʚʝʣʠʯʝʥʠʝ ʤʝʞʨʝʤʦʥʪʥʦʛʦ ʧʝʨʠʦʜʘ ʨʘ-

ʙʦʪʳ ʪʝʭʥʠʢʠ, ʠʩʢʣʶʯʘʷ ʥʘʢʨʫʪʢʠ ʦʜʦʤʝʪʨʘ ʠ ʩʧʠ-
ʜʦʤʝʪʨʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʝʘʣʴʥʳʤ ʩʨʦʢʘʤ ʧʨʦʭʦʞ-
ʜʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 
ʩʨʝʜʩʪʚʘ; 
ǒ ʩʦʢʨʘʱʝʥʠʝ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ, 

ʠʩʢʣʶʯʘʷ ʨʘʩʭʦʜʳ ʥʘ ʩʚʷʟʴ ʩ ʚʦʜʠʪʝʣʝʤ; 
ǒ ʩʦʢʨʘʱʝʥʠʝ ʩʧʠʩʘʥʠʷ ʟʘʧʯʘʩʪʝʡ ʟʘ ʩʯʸʪ ʙʦ-

ʣʝʝ ʙʝʨʝʞʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʭʥʠʢʠ; 
ǒ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʛʦ 

ʩʝʨʚʠʩʘ ʟʘ ʩʯʸʪ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥ-
ʬʦʨʤʘʮʠʠ ʢʣʠʝʥʪʘʤ. 
ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʩʝʭ ʩʦʚʨʝʤʝʥ-

ʥʳʭ TMS-ʩʠʩʪʝʤ ʥʝʧʨʝʨʳʚʥʦ ʩʚʷʟʘʥʘ ʩʦ ʩʧʫʪʥʠʢʦ-
ʚʳʤ ʤʦʥʠʪʦʨʠʥʛʦʤ ʪʨʘʥʩʧʦʨʪʘ ʧʦʩʨʝʜʩʪʚʦʤ GPS 
ʠ/ʠʣʠ ɻʃʆʅɸʉʉ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʝ ʧʨʦ-
ʩʪʦ ʦʪʩʣʝʞʠʚʘʶʪ ʠʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ, ʘ ʧʦʟʚʦʣʷʶʪ 
ʩʪʨʦʠʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʤʘʨʰʨʫʪʳ, ʧʝʨʝʜʘʚʘʪʴ ʠʥ-
ʬʦʨʤʘʮʠʶ ʩ ʨʘʟʣʠʯʥʳʭ ʪʝʣʝʤʝʪʨʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ 
ʥʘ ʩʝʨʚʝʨ ʩ ʧʨʠʚʷʟʢʦʡ ʵʪʠʭ ʠʟʤʝʨʝʥʠʡ ʢ ʤʝʩʪʫ ʠ 

ʚʨʝʤʝʥʠ, ʧʨʦʠʟʦʰʣʦ ʦʪʦʞʝʩʪʚʣʝʥʠʝ ʪʝʨʤʠʥʦʚ 
TMS-ʩʠʩʪʝʤʳ ʠ ʩʠʩʪʝʤʳ ʩʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʠʪʦ-
ʨʠʥʛʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʜʣʷ 
ʦʙʦʟʥʘʯʝʥʠʷ TMS-ʩʠʩʪʝʤ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦ-
ʚʫʶ ʪʝʨʤʠʥʦʣʦʛʠʶ. 
ʈʘʩʩʤʦʪʨʠʤ ʢʦʥʢʨʝʪʥʳʝ ʩʠʩʪʝʤʳ ʩʧʫʪʥʠʢʦ-

ʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩʧʦʨʪʘ ʧʦʜʨʦʙʥʝʝ, ʧʦʩʣʝ 
ʯʝʛʦ ʧʨʦʚʝʜʸʤ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʝʞʜʫ ʥʠʤʠ ʩ 
ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʡ ʜʣʷ ʚʥʝʜ-
ʨʝʥʠʷ ʚ ʢʦʤʧʘʥʠʶ, ʢʦʪʦʨʘʷ ʟʘʥʠʤʘʝʪʩʷ ʣʦʛʠʩʪʠʯʝ-
ʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ ʧʨʠʥʷʣʘ ʨʝʰʝʥʠʝ ʫʚʝʣʠʯʠʪʴ 
ʩʚʦʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 
ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʠʩʪʝʤ ʙʳʣʠ ʚʳ-

ʙʨʘʥʳ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʩʠʩʪʝʤʳ ʩʧʫʪʥʠʢʦʚʦʛʦ 
ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʜʝʤʦʥ-
ʩʪʨʘʮʠʦʥʥʫʶ ʚʝʨʩʠʶ, ʘ ʠʤʝʥʥʦ: 
ǒ Gelios 
ǒ ST Flagman; 
ǒ çɸʚʪʦɻʈɸʌè; 
ǒ çʉʂɸʋʊè; 
ǒ çɸɺʊʆʃʆʂɸʊʆʈè; 
ǒ çʊʨʠʚʠè. 
ɿʜʝʩʴ ʩʪʦʠʪ ʫʪʦʯʥʠʪʴ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʙʫ-

ʜʫʪ ʣʠʰʴ ʦʙʣʘʯʥʳʝ ʚʝʨʩʠʠ (ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ) ʚʳ-
ʰʝʫʢʘʟʘʥʥʳʭ ʩʠʩʪʝʤ, ʪʘʢ ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ 
ʥʝ ʠʤʝʶʪ ʜʝʩʢʪʦʧʥʳʭ ʠʣʠ ʤʦʙʠʣʴʥʳʭ ʚʝʨʩʠʡ. 
ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʩʠʩʪʝʤ ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ ʦʙʱʝʝ 

ʤʥʝʥʠʝ ʚʣʘʜʝʣʴʮʝʚ ʠ ʨʘʙʦʪʥʠʢʦʚ ʢʦʤʧʘʥʠʡ, ʚ ʢʦʪʦ-
ʨʳʝ ʫʞʝ ʙʳʣʠ ʚʥʝʜʨʝʥʳ ʩʠʩʪʝʤʳ ʩʧʫʪʥʠʢʦʚʦʛʦ ʤʦ-
ʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩʧʦʨʪʘ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʦʥʠ ʚ ʧʨʦ-
ʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʪʦʣʢʥʫʣʠʩʴ ʩʦ ʚʩʝʤʠ ʧʨʦʙʣʝ-
ʤʘʤʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʜʘʥʥʳʭ 
ʩʠʩʪʝʤ. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʤʥʝʥʠʶ, ʧʝʨʝʯʝʥʴ ʥʘʠʙʦ-
ʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʬʫʥʢʮʠʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʠ-
ʩʪʝʤ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
ǒ ʥʘʣʠʯʠʝ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʧʦʟʚʦʣʷ-

ʶʱʝʛʦ ʦʪʧʨʘʚʣʷʪʴ ʚʦʜʠʪʝʣʶ ʥʦʚʳʝ ʤʘʨʰʨʫʪʥʳʝ ʟʘ-
ʜʘʥʠʷ, ʧʦʜʜʝʨʞʠʚʘʪʴ ʩ ʥʠʤ ʩʚʷʟʴ, ʘ ʪʘʢʞʝ ʧʨʦʪʦʢʦ-
ʣʠʨʦʚʘʪʴ ʚʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʠʤ ʜʠʩʧʝʪʯʝʨʘ; 
ǒ ʥʘʣʠʯʠʝ ʚʝʙ-ʚʝʨʩʠʠ ʧʨʠʣʦʞʝʥʠʷ, ʯʪʦ ʧʦʟ-

ʚʦʣʷʝʪ ʜʠʩʧʝʪʯʝʨʫ ʠ ʨʫʢʦʚʦʜʠʪʝʣʶ ʢʦʤʧʘʥʠʠ ʚʟʘʠ-
ʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʩʠʩʪʝʤʦʡ ʫʜʘʣʸʥʥʦ ʩ ʣʶʙʦʛʦ 
ʫʩʪʨʦʡʩʪʚʘ ï ʩʤʘʨʪʬʦʥʘ, ʥʦʫʪʙʫʢʘ, ʧʣʘʥʰʝʪʘ; 
ǒ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʪʘʨʠʬʥʳʭ ʧʣʘʥʦʚ, ʧʦʟʚʦ-

ʣʷʶʱʠʡ ʧʦʜʦʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ ʪʘʨʠʬ, 
ʫʯʠʪʳʚʘʷ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʨʘʤʢʠ ʚʳʜʝʣʝʥʥʦʛʦ ʙʶʜ-
ʞʝʪʘ ʢʦʤʧʘʥʠʠ; 
ǒ ʥʘʣʠʯʠʝ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʡ ʚʝʨʩʠʠ ʩʠ-

ʩʪʝʤʳ, ʯʪʦ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʝʸ ʨʘʙʦʪʳ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ, 
ʧʦʩʣʝ ʯʝʛʦ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʨʝʟʝʥʪʘʮʠ-
ʦʥʥʳʭ ʤʘʪʝʨʠʘʣʘʭ, ʥʦ ʠ ʥʘ ʩʦʙʩʪʚʝʥʥʦʤ ʦʧʳʪʝ ʚʟʘ-
ʠʤʦʜʝʡʩʪʚʠʷ ʩ ʩʠʩʪʝʤʦʡ, ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʝʸ ʧʨʠʦʙ-
ʨʝʪʝʥʠʠ; 
ǒ ʠʥʪʝʛʨʘʮʠʷ ʩ ʜʨʫʛʠʤʠ ʧʦʧʫʣʷʨʥʳʤʠ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʨʦ-
ʜʫʢʪʳ ʢʦʤʧʘʥʠʠ ç1ʉè, çɻʘʣʘʢʪʠʢʘè ʠ ʪʘʢ ʜʘʣʝʝ, ʯʪʦ 
ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʚʘʪʴ ʩʢʦʨʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 
ʦʙʤʝʥʘ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʦʙ-
ʣʘʩʪʷʤʠ ʢʦʤʧʘʥʠʠ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʘʪʴ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝ ʨʫʯʥʦʛʦ ʪʨʫʜʘ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʟʘʧʦʣʥʝʥʠʠ ʚʳ-
ʧʠʩʦʢ ʠ ʧʫʪʝʚʳʭ ʣʠʩʪʦʚ. 
ʊʫʪ ʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʵʢʩʧʝʨ-

ʪʦʚ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ, ʧʨʠʤʝʥʷʝʤʳʤ ʚ 
ʣʦʛʠʩʪʠʢʝ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʧʨʝʜʣʘʛʘʶʪ ʚʦʩʧʦʣʴʟʦ-
ʚʘʪʴʩʷ ʧʨʠ ʚʳʙʦʨʝ ʚʥʝʜʨʷʝʤʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʩʠ-
ʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩʧʦʨʪʘ: 
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ǒ ʥʘʣʠʯʠʝ ʫ ʩʠʩʪʝʤʳ ʦʪʢʨʳʪʦʛʦ API (ʦʪ ʘʥʛʣ. 
Application Programming Interface ï ʧʨʦʛʨʘʤʤʥʳʡ 
ʠʥʪʝʨʬʝʡʩ ʧʨʠʣʦʞʝʥʠʷ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʘʪʳ-
ʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʤʦʜʫʣʠ-ʨʘʩʰʠʨʝʥʠʷ ʜʣʷ ʨʝʘʣʠʟʘ-
ʮʠʠ ʥʝʜʦʩʪʘʶʱʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ, ʘ 
ʪʘʢʞʝ ʚʝʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʜʘʥʥʳʤʠ ʠʟ ʥʝʸ ʚ 
ʜʨʫʛʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʷʭ; 
ǒ ʧʨʦʚʝʜʝʥʠʝ ʨʘʩʯʸʪʘ ʩʪʦʠʤʦʩʪʠ ʚʣʘʜʝʥʠʷ 

ʩʠʩʪʝʤʦʡ, ʚʢʣʶʯʘʶʱʝʛʦ ʩʪʦʠʤʦʩʪʴ ʙʘʟʦʚʦʛʦ 
ʥʘʙʦʨʘ ʪʝʣʝʤʝʪʨʠʯʝʩʢʦʛʦ ʠ ʤʦʥʠʪʦʨʠʥʛʦʚʦʛʦ ʦʙʦ-
ʨʫʜʦʚʘʥʠʷ, ʧʦʜʢʣʶʯʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʢ 
ʩʠʩʪʝʤʝ, ʘʙʦʥʝʥʪʩʢʦʡ ʧʣʘʪʳ ʟʘ ʝʸ ʠʩʧʦʣʴʟʦʚʘʥʠʝ; 
ǒ ʧʦʜʜʝʨʞʢʘ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝ-

ʩʪʚʘ ʪʝʣʝʤʝʪʨʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 
ʢʦʤʧʘʥʠʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ 
ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ;  
ǒ ʧʦʜʜʝʨʞʢʘ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝ-

ʩʪʚʘ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ, ʪʘʢʠʭ ʢʘʢ GPS, 
ɻʃʆʅɸʉʉ, Beidou ʠ Galileo, ʯʪʦ ʧʦʚʳʰʘʝʪ ʪʦʯ-
ʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʟʚʦ-
ʣʷʝʪ ʠʤʝʪʴ ʘʣʴʪʝʨʥʘʪʠʚʫ ʚ ʩʣʫʯʘʝ ʦʪʢʣʶʯʝʥʠʷ ʠʣʠ 
ʙʣʦʢʠʨʦʚʢʠ ʦʜʥʦʡ ʠʟ ʵʪʠʭ ʩʠʩʪʝʤ; 
ǒ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʨʚʝʨʦʚ ʢʣʠ-

ʝʥʪʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ 
ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʩʠʩʪʝʤʳ, ʘ 
ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʭʨʘʥʠʤʳʭ ʜʘʥʥʳʭ 
[1]. 
ʂʨʦʤʝ ʪʦʛʦ, ʢʘʢ ʠ ʣʶʙʘʷ ʜʨʫʛʘʷ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʘʷ ʩʠʩʪʝʤʘ, ʩʠʩʪʝʤʘ ʩʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 
ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʜʦʣʞʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʪʘʢʠʤ 
ʪʨʝʙʦʚʘʥʠʷʤ, ʢʘʢ: 
ǒ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʨʘʩʪʫʱʠʡ ʦʙʲʸʤ ʠʥʬʦʨʤʘʮʠʠ, ʘʜʘʧ-
ʪʠʨʦʚʘʪʴʩʷ ʚ ʫʩʣʦʚʠʷʭ ʤʝʥʷʶʱʠʭʩʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ 
ʪʨʝʙʦʚʘʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 
ǒ ʨʘʩʧʨʝʜʝʣʸʥʥʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʘʙʦʪʫ ʩ ʥʝʡ ʥʘ ʨʘʟʥʳʭ ʬʠʟʠʯʝʩʢʠʭ 
ʫʩʪʨʦʡʩʪʚʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʫʜʘʣʸʥʥʦ ʜʨʫʛ ʦʪ 
ʜʨʫʛʘ; 

ǒ ʤʦʜʫʣʴʥʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ 
ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʘʠ-
ʚʘʪʴ, ʚʢʣʶʯʘʪʴ ʠ ʦʪʢʣʶʯʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢ-
ʮʠʠ ʩʠʩʪʝʤʳ ʧʦʩʨʝʜʩʪʚʦʤ ʤʦʜʫʣʝʡ ï ʩʪʨʫʢʪʫʨʥʳʭ 
ʝʜʠʥʠʮ ʩʠʩʪʝʤʳ, ʨʝʘʣʠʟʫʶʱʠʭ ʦʧʨʝʜʝʣʸʥʥʳʝ 
ʥʘʙʦʨʳ ʝʸ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ; 
ǒ ʦʪʢʨʳʪʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ ʢ ʠʥʪʝ-

ʛʨʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʘ 
ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ, ʧʦʟʚʦ-
ʣʷʶʱʠʭ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʘʩʰʠʨʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴ-
ʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʠʩʪʝʤʳ, ʩʦʟʜʘʚʘʪʴ ʥʘ ʝʸ ʦʩʥʦʚʝ 
ʜʨʫʛʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ [2]. 
ʅʘ ʦʩʥʦʚʝ ʦʧʠʩʘʥʥʳʭ ʨʘʥʝʝ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝ-

ʙʦʚʘʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʠʩʪʝʤ ʩʧʫʪʥʠʢʦʚʦʛʦ ʤʦ-
ʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩʧʦʨʪʘ, ʨʝʢʦʤʝʥʜʘʮʠʡ ʵʢʩʧʝʨʪʦʚ, ʘ 
ʪʘʢʞʝ ʦʙʱʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʠ-
ʩʪʝʤʘʤ ʩʬʦʨʤʫʣʠʨʫʝʤ ʢʨʠʪʝʨʠʠ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʦ-
ʚʝʜʸʤ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʠ-
ʩʪʝʤ: 
ǒ ʥʘʣʠʯʠʝ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʡ ʚʝʨʩʠʠ; 
ǒ ʥʘʣʠʯʠʝ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ; 
ǒ ʥʘʣʠʯʠʝ ʚʝʙ-ʚʝʨʩʠʠ ʩʠʩʪʝʤʳ; 
ǒ ʚʩʪʨʦʝʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʩ ʜʨʫ-

ʛʠʤʠ ʩʠʩʪʝʤʘʤʠ; 
ǒ ʥʘʣʠʯʠʝ ʦʪʢʨʳʪʦʛʦ API; 
ǒ ʧʦʜʜʝʨʞʢʘ GPS ʠ ɻʃʆʅɸʉʉ; 
ǒ ʧʦʜʜʝʨʞʢʘ ʩʪʦʨʦʥʥʝʛʦ ʪʝʣʝʤʝʪʨʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ; 
ǒ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʨʚʝʨʘ ʢʣʠ-

ʝʥʪʘ; 
ǒ ʢʨʫʛʣʦʩʫʪʦʯʥʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ; 
ǒ ʥʘʣʠʯʠʝ ʥʝʩʢʦʣʴʢʠʭ ʪʘʨʠʬʥʳʭ ʧʣʘʥʦʚ; 
ǒ ʨʘʟʤʝʨ ʝʞʝʤʝʩʷʯʥʦʡ ʘʙʦʥʝʥʪʩʢʦʡ ʧʣʘʪʳ; 
ǒ ʩʪʦʠʤʦʩʪʴ ʤʠʥʠʤʘʣʴʥʦʛʦ ʥʘʙʦʨʘ ʧʦʜʜʝʨ-

ʞʠʚʘʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 
ʉʨʘʚʥʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ 

ʩʪʦʠʤʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʠ-
ʩʪʝʤ ʧʦ ʚʳʰʝʫʢʘʟʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 
ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʠʩʪʝʤ. 

 Gelios 
ST Flag-

man 

çɸʚʪʦ-

ɻʈɸʌè 
çʉʂɸʋʊè çʊʨʠʚʠè 

çɸɺʊʆʃ

ʆʂɸʊʆʈè 

ʅʘʣʠʯʠʝ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʡ ʚʝʨʩʠʠ + + + + + + 

ʅʘʣʠʯʠʝ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ + ï + ï + ï 

ʅʘʣʠʯʠʝ ʚʝʙ-ʚʝʨʩʠʠ ʩʠʩʪʝʤʳ + + + + + + 

ɺʩʪʨʦʝʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘ-

ʮʠʠ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ 
ï ï + + ï ï 

ʅʘʣʠʯʠʝ ʦʪʢʨʳʪʦʛʦ API + ï + + + ï 

ʇʦʜʜʝʨʞʢʘ GPS ʠ ɻʃʆʅɸʉʉ + + + + + + 

ʇʦʜʜʝʨʞʢʘ ʩʪʦʨʦʥʥʝʛʦ ʪʝʣʝʤʝʪʨʠ-

ʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
+ + + ï + ï 

ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʨ-

ʚʝʨʘ ʢʣʠʝʥʪʘ 
ï ï + + ï ï 

ʂʨʫʛʣʦʩʫʪʦʯʥʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜ-

ʜʝʨʞʢʘ 
+ ï ï + ï + 

ʅʘʣʠʯʠʝ ʥʝʩʢʦʣʴʢʠʭ ʪʘʨʠʬʥʳʭ 

ʧʣʘʥʦʚ 
ï ï ï ï + ï 

ʈʘʟʤʝʨ ʝʞʝʤʝʩʷʯʥʦʡ ʘʙʦʥʝʥʪʩʢʦʡ 

ʧʣʘʪʳ, ʨʫʙ. 
350 ï 500 ï 750 550 

ʉʪʦʠʤʦʩʪʴ ʤʠʥʠʤʘʣʴʥʦʛʦ ʥʘʙʦʨʘ 

ʧʦʜʜʝʨʞʠʚʘʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʨʫʙ. 

8000 9000 12000 9900 4500 12990 
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ʇʦʜʚʦʜʷ ʠʪʦʛ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʤʦʞʥʦ 

ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʠʩʪʝʤʘ Gelios ʷʚʣʷ-

ʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʧʨʦʜʫʢʪʦʤ ʜʣʷ 

ʚʥʝʜʨʝʥʠʷ ʚ ʢʦʤʧʘʥʠʶ, ʢʦʪʦʨʘʷ ʟʘʥʠʤʘʝʪʩʷ ʣʦʛʠ-

ʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ ʞʝʣʘʝʪ ʧʦʚʳʩʠʪʴ ʩʚʦʶ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʫʪʸʤ ʧʦʚʳʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʢʦʥʪʨʦʣʷ ʟʘ ʩʚʦʠʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜ-

ʩʪʚʘʤʠ. ʅʘʣʠʯʠʝ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʡ ʚʝʨʩʠʠ, ʤʦ-

ʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʚʝʙ-ʚʝʨʩʠʠ ʩʠʩʪʝʤʳ, ʦʪʢʨʳ-

ʪʦʛʦ API, ʧʦʜʜʝʨʞʢʠ ʩʪʦʨʦʥʥʝʛʦ ʪʝʣʝʤʝʪʨʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʨʫʛʣʦʩʫʪʦʯʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜ-

ʜʝʨʞʢʠ, ʘ ʪʘʢʞʝ ʩʘʤʘʷ ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʚʣʘʜʝʥʠʷ 

ʩʠʩʪʝʤʦʡ ï ʚʩʸ ʪʦ, ʯʪʦ ʜʝʣʘʝʪ ʚʳʙʦʨ ʚ ʧʦʣʴʟʫ ʚʥʝʜ-

ʨʝʥʠʷ ʩʠʩʪʝʤʳ ʩʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩ-

ʧʦʨʪʘ Gelios. 
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ɸʥʥʦʪʘʮʠʷ 

ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʠʣʦʩʴ ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʩʝʭ ʪʠʧʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʣʦʛʠʩʪʠ-

ʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɿʥʘʥʠʝ ʢʘʞʜʦʛʦ ʪʠʧʘ ʪʘʢʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʮʝʣʝʡ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʷʚʣʷʶʪʩʷ 

ʟʘʣʦʛʦʤ ʫʩʧʝʭʘ ʩʦʚʨʝʤʝʥʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʢʦʤʧʘʥʠʠ, ʩʪʘʨʘʶʱʝʡʩʷ ʙʳʪʴ ʢʦʥʢʫʨʝʥʪʥʦʡ ʥʘ ʨʳʥʢʝ. 

Abstract 

The purpose of the article was the review of all types of information systems used in logistics. Knowledge of 

each type of such a system, as well as the goals of their application, is the key to success of a modern logistics 

company trying to be competitive in the market. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ; ʦʙʟʦʨ; ʣʦʛʠʩʪʠʢʘ. 

Keywords: software; review; logistics. 

 

ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ï 

ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʵʣʝʤʝʥ-

ʪʦʚ ʩ ʧʨʠʩʫʱʠʭ ʠʤ ʩʧʝʮʠʬʠʢʘʤʠ ʠ ʧʦʜʭʦʜʘʤʠ ʢ 

ʫʧʨʘʚʣʝʥʠʶ, ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʵʪʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ, ʯʘʩʪʦ ʥʘʟʳʚʘʝʤʳʝ ʣʦʛʠ-

ʩʪʠʯʝʩʢʠʤʠ, ʩʣʫʞʘʪ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʢʦʥʪʨʦʣʷ, 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʥʘ ʧʫʪʠ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʢʦʤʧʘʥʠʠ ʢ ʜʦʩʪʠʞʝʥʠʶ 

ʩʚʦʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʝʟʫʣʴʪʘ-

ʪʠʚʥʦʩʪʠ ʩʚʦʠʭ ʜʝʡʩʪʚʠʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚ 

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʢʦʤʧʘʥʠʠ ʧʦʟʚʦʣʷʝʪ: 

ǒ ʙʳʩʪʨʝʝ ʧʨʠʥʠʤʘʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʠ ʦʧʝ-
ʨʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ ʟʘ ʩʯʸʪ ʫʚʝʣʠʯʝʥʥʦʡ ʩʢʦʨʦʩʪʠ 

ʦʙʨʘʙʦʪʢʠ ʧʦʩʪʫʧʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ; 

ǒ ʩʦʢʨʘʪʠʪʴ ʙʫʤʘʞʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʟʘ 
ʩʯʸʪ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ, ʯʪʦ ʚʣʝʯʸʪ 

ʟʘ ʩʦʙʦʡ ʩʦʢʨʘʱʝʥʠʝ ʪʨʫʜʦʟʘʪʨʘʪ ʤʝʥʝʜʞʝʨʦʚ, ʘ ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʫʚʦʣʴʥʝʥʠʶ; 

ǒ ʦʙʝʩʧʝʯʠʪʴ ʤʠʥʠʤʠʟʘʮʠʶ ʦʰʠʙʦʢ ʧʨʠ 

ʩʙʦʨʝ, ʦʙʨʘʙʦʪʢʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ; 

ǒ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʡ 
ʠʥʬʦʨʤʘʮʠʠ ʢʣʠʝʥʪʘʤ ʦ ʩʪʘʪʫʩʝ ʟʘʢʘʟʘ; 

ǒ ʧʫʪʸʤ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʸʤʦʚ ʦʙʨʘʙʘʪʳʚʘʝ-
ʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙʝʩʧʝʯʠʪʴ ʚʳʙʦʨ ʥʘʠʙʦʣʝʝ ʨʘʮʠ-

ʦʥʘʣʴʥʳʭ ʨʝʰʝʥʠʡ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʘʥʘʣʠʟʝ ʙʦʣʴ-

ʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʘʨʠʘʥʪʦʚ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ 

ʩʦʙrʪʠʡ; 

ǒ ʩʜʝʣʘʪʴ ʢʦʤʧʘʥʠʶ ʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦ-
ʩʦʙʥʦʡ, ʧʨʠʥʠʤʘʷ ʣʫʯʰʠʝ ʪʘʢʪʠʯʝʩʢʠʝ ʠ ʩʪʨʘʪʝʛʠ-

ʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʚ ʠʥʪʝʨʝʩʘʭ ʢʦʤʧʘʥʠʠ ʠ ʝʸ ʢʣʠʝʥ-

ʪʦʚ, ʧʫʪʸʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʨʫʢʦʚʦʜʩʪʚʫ ʠʥʬʦʨʤʘ-

ʮʠʠ ʠʟ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨ ʝʸ ʜʝʷʪʝʣʴʥʦʩʪʠ ï 

ʬʠʥʘʥʩʦʚʦʡ, ʪʨʘʥʩʧʦʨʪʥʦʡ, ʤʘʨʢʝʪʠʥʛʦʚʦʡ, ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʦʡ ʠ ʪʘʢ ʜʘʣʝʝ. 

ʂ ʦʩʥʦʚʥʳʤ ʟʘʜʘʯʘʤ, ʢʦʪʦʨʳʝ ʨʝʰʘʶʪ ʣʦʛʠ-

ʩʪʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʦʪʥʦʩʷʪʩʷ: 

¶ ʥʝʧʨʝʨʳʚʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʫʧʨʘʚʣʷʶʱʠʭ 

ʦʨʛʘʥʦʚ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʜʦʩʪʦʚʝʨʥʦʡ, ʘʢʪʫ-

ʘʣʴʥʦʡ ʠ ʘʜʝʢʚʘʪʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʜʚʠʞʝʥʠʠ ʟʘ-

ʢʘʟʘ; 

¶ ʥʝʧʨʝʨʳʚʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʦʨʛʘʥʠʟʘʮʠʠ ʘʜʝʢ-

ʚʘʪʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʜʚʠʞʝʥʠʠ ʧʨʦʜʫʢʮʠʠ ʧʦ 

ʮʝʧʠ ʧʦʩʪʘʚʦʢ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ; 

¶ ʨʝʘʣʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚ-
ʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʧʦ ʢʣʶʯʝʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ 
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(ʩʝʙʝʩʪʦʠʤʦʩʪʴ, ʩʪʨʫʢʪʫʨʘ ʟʘʪʨʘʪ, ʫʨʦʚʝʥʴ ʧʨʠ-

ʙʳʣʴʥʦʩʪʠ); 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʚʝʩʪʠʨʦʚʘʥʥʦʛʦ ʢʘʧʠʪʘʣʘ ʜʣʷ ʨʫ-

ʢʦʚʦʜʩʪʚʘ; 

¶ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʩʪʨʘʪʝʛʠ-
ʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ; 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ 
ʚʳʷʚʣʝʥʠʷ ʫʟʢʠʭ ʤʝʩʪ; 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝ-
ʥʠʷ ʨʝʩʫʨʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ; 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʮʝʥʢʠ ʩʨʦʢʦʚ 
ʠʩʧʦʣʥʝʥʠʷ ʟʘʢʘʟʦʚ ʧʦʪʨʝʙʠʪʝʣʝʡ; 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʠʙʳʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘ 
ʩʯʸʪ ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ [1]. 

ʆʜʥʘʢʦ ʧʨʠ ʚʳʙʦʨʝ ʚʥʝʜʨʷʝʤʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʨʝʯʴ ʠʜʸʪ ʥʝ ʧʨʦʩʪʦ ʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʩʠʩʪʝʤʳ ʠ ʥʘʠʙʦ-

ʣʝʝ ʧʦʜʭʦʜʷʱʝʤ ʧʦʩʪʘʚʱʠʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ, ʨʝʯʴ ʠʜʸʪ ʦ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʡ ʩʠʩʪʝʤʝ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʙʨʘʥʥʳʤ ʧʨʦʬʠʣʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʢʦʤʧʘʥʠʠ, ʝʸ ʩʪʨʫʢʪʫʨʦʡ ʠ ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʩʠʩʪʝʤʝ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝ-

ʯʠʪ ʛʠʙʢʦʩʪʴ, ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʛʨʘʮʠʠ, ʘ 

ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʟʘ ʩʯʸʪ ʵʬʬʝʢ-

ʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 

ʢʦʤʧʘʥʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʙʦʨ ʚʥʝʜʨʷʝʤʦʡ ʚ ʣʦʛʠʩʪʠ-

ʯʝʩʢʫʶ ʢʦʤʧʘʥʠʶ ʩʠʩʪʝʤʳ ʥʝ ʜʦʣʞʝʥ ʙʳʪʴ ʩʜʝʣʘʥ 

ʧʦʩʧʝʰʥʦ, ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʦʙʦʩʥʦʚʘʥʥʳʤ, ʧʦʩʣʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʩʝʭ ʪʠʧʦʚ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ 

ʚ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʝʰʘʶʱʠʭ ʪʝ ʠʣʠ 

ʠʥʳʝ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʪʠʧʳ 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʳ: 

ǒ ʧʣʘʥʦʚʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ï ʩʠ-

ʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʘʜʤʠʥʠ-

ʩʪʨʘʪʠʚʥʦʤ ʫʨʦʚʥʝ, ʩʣʫʞʘʱʠʝ ʜʣʷ ʧʨʠʥʷʪʠʷ ʜʦʣʛʦ-

ʩʨʦʯʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ 

ʨʝʰʘʶʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʟʘʜʘʯ, ʢʫʜʘ ʦʪʥʦʩʠʪʩʷ ʧʣʘ-

ʥʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ ʠ 

ʨʝʟʝʨʚʘʤʠ, ʩʦʟʜʘʥʠʝ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʮʝʧʦʯʢʠ ʠ ʪʘʢ ʜʘʣʝʝ; 

ǒ ʜʠʩʧʝʪʯʝʨʩʢʠʝ (ʜʠʩʧʦʟʠʪʠʚʥʳʝ) ʠʥʬʦʨʤʘ-
ʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ï ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʘ-

ʙʦʪʫ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʥʘ ʫʨʦʚʥʝ ʩʢʣʘʜʘ ʠʣʠ 

ʮʝʭʘ. ʂ ʟʘʜʘʯʘʤ, ʢʦʪʦʨʳʝ ʨʝʰʘʶʪ ʩʠʩʪʝʤʳ ʜʘʥʥʦʛʦ 

ʪʠʧʘ, ʦʪʥʦʩʠʪʩʷ ʫʯʸʪ ʦʪʧʨʘʚʣʷʝʤʳʭ ʛʨʫʟʦʚ, ʜʝʪʘʣʴ-

ʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ, ʫʧʨʘʚʣʝʥʠʝ ʚʥʫʪʨʠʩʢʣʘʜ-

ʩʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʘ ʪʘʢʞʝ ʢʦʤʧʦʥʦʚʢʘ ʛʨʫʟʦʚ ʧʦ 

ʟʘʢʘʟʘʤ; 

ǒ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ (ʦʧʝʨʘʪʠʚʥʳʝ) ʠʥʬʦʨʤʘ-
ʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ï ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʘʜ-

ʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʠ ʦʧʝʨʘʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦʚʩʝ-

ʜʥʝʚʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʢʦʤʧʘʥʠʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴ-

ʥʦʛʦ ʚʨʝʤʝʥʠ. ʉʠʩʪʝʤʳ ʜʘʥʥʦʛʦ ʪʠʧʘ ʨʝʰʘʶʪ 

ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʫʧʨʘʚʣʝʥʠʝ ʩʢʣʘʜʦʤ, ʫʯʸʪ ʟʘʧʘ-

ʩʦʚ, ʧʦʜʛʦʪʦʚʢʘ ʛʨʫʟʦʚ ʢ ʦʪʧʨʘʚʢʝ, ʦʧʝʨʘʪʠʚʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝʤ, ʢʦʥ-

ʪʨʦʣʴ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ; 

ǒ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠ-

ʩʪʝʤʳ ï ʩʠʩʪʝʤʳ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʣʘʜʘʶʱʠʝ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʦʩʪʴʶ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʪʠʧʦʚ ʣʦʛʠʩʪʠʯʝ-

ʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʧʨʝʠʤʫʱʝʩʪʚʦ ʢʦ-

ʪʦʨʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʨʘʩʪʘʶʱʝʡ ʩʢʦʨʦʩʪʠ 

ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʤʠ ʙʣʦʢʘʤʠ [2]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʛʨʘʥʴ, ʨʘʟʜʝʣʷʶʱʘʷ ʧʣʘ-

ʥʦʚʳʝ, ʜʠʩʧʝʪʯʝʨʩʢʠʝ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ, 

ʩʪʸʨʪʘ ï ʩʠʩʪʝʤʳ ʚʩʸ ʙʦʣʴʰʝ ʥʘʮʝʣʝʥʳ ʙʳʪʴ ʢʦʤ-

ʧʣʝʢʩʥʳʤʠ ʠ ʚʩʝʦʙʲʝʤʣʶʱʠʤʠ, ʧʨʝʜʦʩʪʘʚʣʷʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʢʦʤʧʣʝʢʩ-

ʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʧʦʪʦ-

ʢʘʤʠ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʢʦʤʧʘʥʠʠ, ʘ ʠʭ ʨʘʟʜʝʣʝʥʠʝ ʥʘ 

ʧʦʜʢʘʪʝʛʦʨʠʠ ʠʣʠ ʧʦʜʪʠʧʳ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʩʪʝʧʝ-

ʥʴʶ ʦʢʘʟʳʚʘʝʤʦʛʦ ʠʤʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʙʣʘʩʪʝʡ ʣʦʛʠ-

ʩʪʠʢʠ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʠʟ ʢʦʪʦʨʳʭ: 

ǒ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʣʦʛʠʩʪʠʢʘ ï ʫʧʨʘʚʣʝʥʠʝ 

ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʧʦʪʦʢʘʤʠ ʦʪ ʧʝʨʚʠʯʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʩʳʨʴʷ ʜʦ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ;  

ǒ ʩʙʳʪʦʚʘʷ ʣʦʛʠʩʪʠʢʘ ï ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʦʪʦ-

ʚʦʡ ʧʨʦʜʫʢʮʠʠ ʤʝʞʜʫ ʧʦʪʨʝʙʠʪʝʣʷʤʠ; 

ǒ ʪʨʘʥʩʧʦʨʪʥʘʷ ʣʦʛʠʩʪʠʢʘ ï ʦʨʛʘʥʠʟʘʮʠʷ ʜʦ-

ʩʪʘʚʢʠ ʛʨʫʟʦʚ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʚʨʝʤʝʥʥʳʤʠ ʠ ʬʠ-

ʥʘʥʩʦʚʳʤʠ ʟʘʪʨʘʪʘʤʠ. 

ʀʪʘʢ, ʢ ʢʦʥʮʫ 2019 ʛʦʜʘ ʩʧʠʩʦʢ ʩʠʩʪʝʤ, ʠʩ-

ʧʦʣʴʟʫʶʱʠʭʩʷ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʠ ʫʧʨʘʚʣʝʥʠʝʤ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʦʙʣʘʩʪʝʡ ʣʦʛʠʩʪʠʢʠ, ʚʢʣʶʯʘʶʱʠʭ ʚ ʩʝʙʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʣʘʥʦʚʳʭ, ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʠ ʠʩʧʦʣʥʠ-

ʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ǒ SRM-ʩʠʩʪʝʤʳ (ʦʪ ʘʥʛʣ. ï Supplier 

Relationship Management System) ï ʩʠʩʪʝʤʳ ʫʧʨʘʚ-

ʣʝʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ; 

ǒ CRM-ʩʠʩʪʝʤʳ (ʦʪ ʘʥʛʣ. ï Customer 

Relationship Management System) ï ʩʠʩʪʝʤʳ ʫʧʨʘʚ-

ʣʝʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ ʢʣʠʝʥʪʘʤʠ; 

ǒ TMS-ʩʠʩʪʝʤʳ (ʦʪ ʘʥʛʣ. ï Transportation 

Management System) ï ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝ-

ʚʦʟʢʘʤʠ; 

ǒ WMS-ʩʠʩʪʝʤʳ (ʦʪ ʘʥʛʣ. ï Warehouse 

Management System) ï ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʢʣʘ-

ʜʦʤ; 

ǒ S&OP-ʩʠʩʪʝʤʳ (ʦʪ ʘʥʛʣ. ï Sales and 

Operations Planning) ï ʩʠʩʪʝʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦ-

ʜʘʞ ʠ ʦʧʝʨʘʮʠʡ; 

ǒ FP&S-ʩʠʩʪʝʤʳ (ʦʪ ʘʥʛʣ. ï Factory Planning 

and Scheduling) ï ʩʠʩʪʝʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʦʟʜʘʥʠʷ ʢʘʣʝʥʜʘʨʥʳʭ ʛʨʘʬʠ-

ʢʦʚ; 

ǒ ERP-ʩʠʩʪʝʤʳ (ʦʪ ʘʥʛʣ. ï Enterprise 

Resource Planning) ï ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨ-

ʩʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ [3]. 

ʈʘʩʩʤʦʪʨʠʤ ʜʘʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʜʨʦʙʥʝʝ. 

1. SMR-ʩʠʩʪʝʤʳ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʥʘʧʨʘʚʣʝʥʳ 

ʥʘ ʫʣʫʯʰʝʥʠʝ ʦʙʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-

ʥʠʷ ʠ ʩʥʠʞʝʥʠʷ ʦʙʱʠʭ ʠʟʜʝʨʞʝʢ ʮʝʧʠ ʧʦʩʪʘʚʦʢ ʠ 

ʧʨʝʜʧʦʣʘʛʘʶʪ ʨʘʟʨʘʙʦʪʢʫ ʩʪʨʘʪʝʛʠʠ ʟʘʢʫʧʦʢ, ʚʳʙʦʨ 

ʠ ʨʘʟʚʠʪʠʝ ʧʦʩʪʘʚʱʠʢʦʚ, ʫʧʨʘʚʣʝʥʠʝ ʟʘʪʨʘʪʘʤʠ, 

ʧʨʦʮʝʩʩʘʤʠ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʣʦʛʠʩʪʠʢʦʡ. ʉʠʩʪʝʤʳ 
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ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʧʦʤʦʛʘʶʪ ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦ-

ʜʷʱʠʭ ʜʣʷ ʢʦʤʧʘʥʠʠ ʧʘʨʪʥʸʨʦʚ, ʪʘʢ ʢʘʢ ʦʙʲʝʜʠ-

ʥʷʶʪ ʚ ʩʝʙʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ, 

ʦʮʝʥʢʠ ʠ ʨʘʥʞʠʨʦʚʘʥʠʷ ʧʦʩʪʘʚʱʠʢʦʚ, ʚʳʩʪʨʘʠʚʘʷ 

ʩʪʨʘʪʝʛʠʠ ʠ ʧʨʦʛʥʦʟʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʩ ʥʠʤʠ ʯʝʨʝʟ ʵʣʝʢʪʨʦʥʥʳʝ ʠ ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʢʘʥʘʣʳ ʩʚʷʟʠ.  

2. CRM-ʩʠʩʪʝʤʳ. ɼʘʥʥʳʝ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ 

ʩ ʢʣʠʝʥʪʦʤ (ʟʘʢʘʟʯʠʢʦʤ), ʩʦʭʨʘʥʷʷ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʥʸʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʩ 

ʮʝʣʴʶ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʧʨʦʜʘʞ, ʦʧʪʠʤʠʟʘʮʠʠ 

ʤʘʨʢʝʪʠʥʛʘ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʝʥʠʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ 

ʫʜʝʨʞʘʥʠʷ ʢʣʠʝʥʪʦʚ. ʊʘʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩʦʙʠʨʘ-

ʝʪʩʷ ʧʦ ʨʘʟʣʠʯʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʢʘʥʘʣʘʤ, ʢʫʜʘ 

ʦʪʥʦʩʠʪʩʷ ʚʝʙ-ʩʘʡʪ ʢʦʤʧʘʥʠʠ, ʪʝʣʝʬʦʥ, ʧʦʯʪʘ, ʩʦ-

ʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʦʧʨʦʩʥʳʝ ʬʦʨʤʳ ʠ ʦʥʣʘʡʥ-ʢʦʥʩʫʣʴ-

ʪʘʥʪʳ. ʇʦʩʣʝ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʷ ʭʨʘʥʠʪʩʷ, ʢʦʥʩʦ-

ʣʠʜʠʨʫʝʪʩʷ ʠ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠ-

ʩʪʝʤʝ, ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʠʥʷʪʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ï 

ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʤʦʘʢʮʠʠ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʪʨʝʙ-

ʥʦʩʪʝʡ ʚ ʧʨʦʜʫʢʪʘʭ ʠʣʠ ʫʩʣʫʛʘʭ ʢʦʤʧʘʥʠʠ, ʘ ʪʘʢʞʝ 

ʩʝʛʤʝʥʪʘʮʠʠ ʢʣʠʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʠʭ ʚʘʞʥʦʩʪʠ ʜʣʷ 

ʢʦʤʧʘʥʠʠ. 

3. TMS-ʩʠʩʪʝʤʳ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʪʘʢʠʭ ʩʠ-

ʩʪʝʤ ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʜʠʩʧʝʪʯʝʨʫ ʘʢʪʫʘʣʴ-

ʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦ 

ʪʦʤ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʛʨʫʟ, ʢʘʢʦʚʳ ʩʨʦʢʠ ʝʛʦ ʜʦʩʪʘʚʢʠ, 

ʘ ʪʘʢʞʝ ʪʝʣʝʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʪʨʘʥʩʧʦʨʪʥʦʤʫ 

ʩʨʝʜʩʪʚʫ. ʆʜʥʘʢʦ ʩʦʚʨʝʤʝʥʥʳʝ TMS-ʩʠʩʪʝʤʳ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʦʣʝʝ ʢʦʤʧʣʝʢʩʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ 

ʧʨʦʜʫʢʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʠ ʜʨʫʛʠʭ 

ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʠ ï ʦʥʠ 

ʧʦʟʚʦʣʷʶʪ ʧʨʦʠʟʚʦʜʠʪʴ ʨʘʩʯʸʪʳ ʩʪʦʠʤʦʩʪʠ ʧʝʨʝ-

ʚʦʟʢʠ ʛʨʫʟʦʚ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʪʨʘʥʩʧʦʨʪʘ, 

ʫʧʨʘʚʣʷʪʴ ʬʨʘʭʪ-ʩʯʝʪʘʤʠ ʠ ʧʣʘʪʝʞʘʤʠ, ʧʨʦʢʣʘʜʳ-

ʚʘʪʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʤʘʨʰʨʫʪʳ, ʧʨʝʜʫʧʨʝ-

ʞʜʘʪʴ ʦ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʜʝʡʩʪʚʠʷʭ ʩʦ ʩʪʦ-

ʨʦʥʳ ʚʦʜʠʪʝʣʝʡ, ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʚʦʟʥʠ-

ʢʘʶʱʠʝ ʚʦ ʚʨʝʤʷ ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ ʧʨʦʙʣʝʤʳ 

(ʟʘʜʝʨʞʢʠ, ʘʚʘʨʠʠ, ʥʝʧʨʝʜʚʠʜʝʥʥʳʝ ʦʩʪʘʥʦʚʢʠ) ʠ 

ʪʘʢ ʜʘʣʝʝ. 

4. WMS-ʩʠʩʪʝʤʳ. ʕʪʦ ʩʠʩʪʝʤʳ, ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʥʳʝ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚʩʝʛʦ 

ʩʢʣʘʜʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʢʦʤʧʘʥʠʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʦʪʨʘʩʣʠ, ʥʘ ʢʦʪʦʨʳʝ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʪʝ ʠʣʠ ʠʥʳʝ 

WMS-ʩʠʩʪʝʤʳ, ʦʥʠ ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʩʪʴ, ʦʜʥʘʢʦ ʚ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʙʘʟʦʚʳʝ ʬʫʥʢʮʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʢʣʘʜʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʘ ʠʤʝʥʥʦ: ʫʧʨʘʚʣʝʥʠʝ ʪʨʫʜʦ-

ʚʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʪʦʧʦʣʦʛʠʝʡ ʩʢʣʘʜʘ ʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʥʦʤʝʥʢʣʘʪʫʨʳ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚʝʜʝʥʠʷ ʵʣʝʢʪʨʦʥ-

ʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʩʢʣʘʜʩʢʠʭ 

ʦʧʝʨʘʮʠʡ. ʂ ʦʩʥʦʚʥʳʤ ʮʝʣʷʤ, ʧʨʝʩʣʝʜʫʝʤʳʤ ʧʨʠ 

ʚʥʝʜʨʝʥʠʠ ʩʠʩʪʝʤ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ, ʩʪʦʠʪ ʦʪʥʝʩʪʠ 

ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʢʦʤʧʦʥʦʚʢʠ ʠ ʦʪʛʨʫʟʢʠ ʪʦ-

ʚʘʨʘ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʢʣʘʜʩʢʠʭ ʧʦʤʝ-

ʱʝʥʠʡ, ʧʦʣʫʯʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʝ-

ʩʪʦʧʦʣʦʞʝʥʠʠ ʪʦʚʘʨʘ ʥʘ ʩʢʣʘʜʝ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚ-

ʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʦʩʥʦʚʥʳʤʠ ʩʢʣʘʜʩʢʠʤʠ 

ʦʧʝʨʘʮʠʷʤʠ ï ʧʨʠʸʤʢʦʡ, ʦʪʛʨʫʟʢʦʡ, ʢʦʤʧʣʝʢʪʘʮʠʝʡ 

ʠ ʪʘʢ ʜʘʣʝʝ. 

5. S&OP-ʩʠʩʪʝʤʳ. ʉʠʩʪʝʤʳ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʠ ʦʧʝʨʘʪʠʚ-

ʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʧʘʥʠʝʡ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʥʩʦʣʠ-

ʜʘʮʠʠ ʚ ʦʜʥʦʡ ʩʠʩʪʝʤʝ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʦʩʥʦʚʥʳʭ ʝʸ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʙʣʘʩʪʝʡ, ʢʫʜʘ ʦʪʥʦʩʷʪʩʷ ʧʨʦ-

ʜʘʞʠ, ʤʘʨʢʝʪʠʥʛ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʬʠʥʘʥʩʳ ʠ ʜʨʫʛʠʝ. 

ʂ ʢʣʶʯʝʚʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʜʘʥʥʳʭ ʩʠʩʪʝʤ ʩʪʦʠʪ ʦʪ-

ʥʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ: ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʩʝʪʠ ʧʦʩʪʘʚʦʢ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʜʘʞ ʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʧʨʦʩʘ ʥʘ ʧʨʦʜʫʢʮʠʶ ʢʦʤʧʘ-

ʥʠʠ, ʘ ʪʘʢʞʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʪʫʘʮʠʡ ʧʨʠ ʨʘʟʣʠʯ-

ʥʳʭ ʫʨʦʚʥʷʭ ʩʧʨʦʩʘ, ʟʘʧʘʩʦʚ, ʨʝʩʫʨʩʦʚ. ʉʦʙʨʘʥʥʳʝ 

ʚ S&OP-ʩʠʩʪʝʤʳ ʠʥʩʪʨʫʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʦ-

ʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʢʦʤʧʘʥʠʠ ʫʚʝʣʠʯʠʪʴ ʩʚʦʶ 

ʧʨʠʙʳʣʴ ʧʫʪʸʤ ʫʣʫʯʰʝʥʠʷ ʝʸ ʥʘʜʸʞʥʦʩʪʠ ʠ ʩʧʦʩʦʙ-

ʥʦʩʪʠ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ, ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨʩʦʚ. 

6. FP&S-ʩʠʩʪʝʤʳ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʧʨʠʟʚʘʥʳ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʦʙʝʩʧʝʯʠʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʠʟʛʦʪʦʚʣʝʥʠʝ ʪʦʚʘʨʘ 

ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʥʘ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʟʘ 

ʩʯʸʪ ʩʦʟʜʘʥʠʷ ʜʝʪʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʣʘʥʘ 

ʠ ʩʚʦʝʚʨʝʤʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʥʸʤ. ʂʨʦʤʝ ʪʦʛʦ, ʟʘ 

ʩʯʸʪ ʩʦʟʜʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʜʝʡʩʪʚʠʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʘ ʚ ʫʩʣʦʚʠʷʭ 

ʠʤʝʶʱʠʭʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ ʪʘʢʠʝ 

ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʩʦʢʨʘʪʠʪʴ ʩʚʝʨʭʫʨʦʯʥʳʝ ʨʘ-

ʙʦʪʳ, ʧʦʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʟʘʧʘʩʦʚ, ʘ ʪʘʢʞʝ ʤʠʥʠʤʠ-

ʟʠʨʦʚʘʪʴ ʧʨʦʩʪʦʠ ʠ ʚʣʠʷʥʠʝ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʪʝʭ-

ʥʠʢʠ ʥʘ ʨʘʙʦʪʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʣʠʥʠʡ. 

7. ERP-ʩʠʩʪʝʤʳ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʫʧʦʤʷʥʫʪʳʭ 

ʚʳʰʝ ʩʠʩʪʝʤ, ERP-ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʩʦʜʝʨʞʘʪʴ ʚ ʩʝʙʝ ʚʩʝʭ ʠʭ ʵʣʝʤʝʥʪʳ, ʨʝʰʘʷ ʩʚʦʶ ʦʩ-

ʥʦʚʥʫʶ ʟʘʜʘʯʫ ï ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦʡ ʙʘʣʘʥ-

ʩʠʨʦʚʢʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʩʫʨʩʦʚ ʢʦʤʧʘʥʠʠ, ʠʩʢʣʶ-

ʯʘʷ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ. 

ɺʳʧʦʣʥʝʥʠʝ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʫʪʸʤ 

ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ ʠ ʧʨʦʮʝʩʩʦʚ ʚʩʝʭ 

ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʠʥʳʤʠ ʩʣʦʚʘʤʠ, 

ʧʨʠ ʧʦʤʦʱʠ ʠʭ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʩʪʴ ʩʠʩʪʝʤ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʦʪʨʘʩʣʠ, ʛʜʝ ʦʥʘ ʧʨʠʤʝʥʷʝʪʩʷ, ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫ-

ʶʱʠʭ ʵʣʝʤʝʥʪʦʚ: ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ, 

ʧʣʘʥʠʨʦʚʘʥʠʝ (ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʦʩʪʘʚʢʠ, ʧʣʘʪʝʞʠ, 

ʨʘʙʦʪʘ ʩʢʣʘʜʘ, ʦʙʲʸʤ ʧʨʦʜʫʢʮʠʠ, ʩʝʟʦʥʥʳʝ ʠʟʤʝʥʝ-

ʥʠʷ), ʢʘʜʨʦʚʳʡ ʫʯʸʪ, ʩʝʨʚʠʩʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝ-

ʤʦʥʪ, ʘ ʪʘʢʞʝ ʨʘʙʦʪʘ ʩ ʢʣʠʝʥʪʘʤʠ ʠ ʧʦʩʪʘʚʱʠʢʘʤʠ. 

ʇʨʠʥʮʠʧ ʝʜʠʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʤʦʜʫʣʴʥʦʩʪʴ, ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʘ 

ʪʘʢʞʝ ʙʳʩʪʨʘʷ ʘʜʘʧʪʘʮʠʷ ʧʦʜ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ ʧʦʟʚʦʣʷʶʪ ERP-ʩʠʩʪʝʤʘʤ 

ʙʳʪʴ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ ʠ ʚʥʝʜʨʷʝʤʳʤʠ 

ʩʨʝʜʠ ʚʩʝʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

[1]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʝʯʝʥʴ ʩʠʩʪʝʤ, ʧʨʠʤʝʥʷʝ-

ʤʳʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʣʦʛʠʩʪʠʢʝ, ʜʦʩʪʘʪʦʯʥʦ 

ʰʠʨʦʢ ï ʦʪ ʩʠʩʪʝʤ, ʘʚʪʦʤʘʪʠʟʠʨʫʶʱʠʭ ʣʠʰʴ ʦʜʥʫ 

ʝʸ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʦʙʣʘʩʪʴ, ʜʦ ʢʦʤʧʣʝʢʩʥʳʭ ʦʪ-

ʨʘʩʣʝʚʳʭ ʩʠʩʪʝʤ, ʧʦʟʚʦʣʷʶʱʠʭ ʚʝʩʪʠ ʧʣʘʥʠʨʦʚʘ-

ʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʚʩʝʤʠ ʚʠʜʘʤʠ ʨʝʩʫʨʩʦʚ ʢʦʤʧʘʥʠʠ 

ï ʬʠʥʘʥʩʦʚʳʤʠ, ʣʶʜʩʢʠʤʠ, ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʠ ʧʨʦ-

ʯʠʤʠ. 
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ʤʘʛʠʩʪʨʘʥʪ ɹʘʣʪʠʡʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ  

ʠʤʝʥʠ ʀʤʤʘʥʫʠʣʘ ʂʘʥʪʘ, ʛ. ʂʘʣʠʥʠʥʛʨʘʜ 
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ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʉʀʉʊɽʄʓ, ʅɸ ʇʈʀʄɽʈɽ ɺʅɽɼʈɽʅʀʗ ʉʀʉʊɽʄʓ GELIOS ɺ 
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ɸʥʥʦʪʘʮʠʷ 

ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʠʣʦʩʴ ʦʧʠʩʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʧʨʦʮʝʩʩ ʚʥʝʜʨʝ-

ʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Gelios ʚ ʢʦʥʢʨʝʪʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ ʯʘʩʪʴʶ, ʧʦʟ-

ʚʦʣʷʶʱʝʡ ʩʥʠʟʠʪʴ ʨʠʩʢ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʧʨʠ ʜʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʪʨʘʥʩ-

ʬʦʨʤʘʮʠʠ. 

Abstract 

The purpose of the article was the description of institutional arrangements that accompanied the imple-

mented system Gelios in certain company. This is necessary part of the process allowing to reduce the risk of 

appearance of negative effect from this organizational and technological transformation. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ; ʧʝʨʩʦʥʘʣ; ʣʦʛʠʩʪʠʢʘ. 

Keywords: software; staff; logistics. 

 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʣʶʙʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚʦʟ-

ʥʠʢʘʶʪ ʪʝ ʠʣʠ ʠʥʳʝ ʙʘʨʴʝʨʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʨʘʟ-

ʨʫʰʝʥʠʶ ʫʩʣʦʚʠʡ ʜʣʷ ʝʸ ʵʬʬʝʢʪʠʚʥʦʡ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ. ʂ ʪʘʢʠʤ ʙʘʨʴʝʨʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʠʝ: 

ǒ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ï ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʠʟʤʝʥʝ-

ʥʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʚ ʙʦʣʝʝ ʜʝ-

ʪʘʣʴʥʦʡ ʬʦʨʤʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʝʤ, ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʤʦʱʥʦʩʪʝʡ ï ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʩʝʨʚʝʨʦʚ; 

ǒ ʣʠʯʥʳʝ ï ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʟʥʘʥʠʡ ʜʣʷ ʨʘ-

ʙʦʪʳ ʩ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʯʪʦ ʚʣʝ-

ʯʸʪ ʟʘ ʩʦʙʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʨʘ-

ʙʦʪʳ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʠʟʫʯʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʩʪʠ ʩʠʩʪʝʤʳ ʠ ʝʸ ʠʥʪʝʛʨʘʮʠʶ ʚ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ. 

ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦ ʦʧʘʩʝʥʠʷ ʧʦ ʧʦʚʦʜʫ ʚʦʟʤʦʞʥʦʛʦ ʩʦ-

ʢʨʘʱʝʥʠʷ ʧʝʨʩʦʥʘʣʘ, ʯʴʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʟʘʤʝʥʠʪ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʚʥʝʜʨʷʝʤʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝ-

ʤʦʡ, ʘ ʪʘʢʞʝ ʥʝʞʝʣʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ 

ʝʜʠʥʠʮ ʦʨʛʘʥʠʟʘʮʠʠ (ʦʪʜʝʣʦʚ) ʩʦʚʤʝʩʪʥʦʤʫ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʶ ʜʘʥʥʳʭ. ʇʦʩʣʝʜʥʝʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʧʦʟʚʦʣʠʪ ʧʨʝʩʝʢʘʪʴ ʩʣʫʯʘʠ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʦʛʦ ʚʳ-

ʧʦʣʥʝʥʠʷ ʩʦʪʨʫʜʥʠʢʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ ʩʚʦʠʭ ʜʦʣʞ-

ʥʦʩʪʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʥʝ ʛʦʚʦʨʷ ʦʙ ʦʯʝʚʠʜʥʳʭ 

ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʚ ʚʠʜʝ ʩʦʢʨʘʱʝʥʠʷ ʠʟʙʳʪʦʯʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʙʣʶʜʝʥʠʷ ʩʪʘʥʜʘʨ-

ʪʦʚ, ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʪʨʘʥʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ ʠ 

ʪʘʢ ʜʘʣʝʝ; 

ǒ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ï ʙʦʷʟʥʴ ʨʫʢʦʚʦʜʠʪʝʣʝʡ 

ʧʨʝʜʧʨʠʷʪʠʷ ʚʳʥʫʞʜʝʥʥʦʡ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʪʩʫʪ-

ʩʪʚʠʝ ʠʭ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʵʪʦ ʦʪʩʫʪʩʪʚʠʝ 

ʧʦʣʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʫ ʨʫʢʦʚʦʜʩʪʚʘ ʤʝʭʘʥʠʟʤʘ ʨʝʘ-

ʣʠʟʘʮʠʠ ʨʝʰʝʥʠʷ ʠ ʪʦʛʦ, ʢʘʢ ʨʘʙʦʪʘʶʪ ʠʩʧʦʣʥʠ-

ʪʝʣʠ, ʢʘʢ ʚ ʜʘʣʴʥʝʡʰʝʤ ʵʪʦ ʩʢʘʞʝʪʩʷ ʥʘ ʪʝʢʫʱʝʡ ʦʨ-

ʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʝ ʦʨʛʘʥʠʟʘʮʠʠ; 

ǒ ʜʨʫʛʠʝ ï ʦʪʩʫʪʩʪʚʠʝ ʚ ʨʝʛʣʘʤʝʥʪʝ ʩʠʩʪʝʤʳ 

ʦʧʣʘʪʳ ʪʨʫʜʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʘʚʠʣ, ʨʝʛʫʣʠʨʫʶʱʠʭ 

ʧʦʨʷʜʦʢ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʟʘ ʦʙʫʯʝʥʠʝ ʠ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʝ ʧʝʨʩʦʥʘʣʦʤ ʩʚʦʠʭ ʥʘʚʳʢʦʚ. ʊʘʢʞʝ ʵʪʦ 

ʧʨʦʰʣʳʡ ʦʧʳʪ, ʩʚʷʟʘʥʥʳʡ ʩ ʧʨʦʝʢʪʘʤʠ ʠʟʤʝʥʝʥʠʡ, 

ʠ ʦʪʩʫʪʩʪʚʠʝ ʜʦʣʞʥʦʩʪʥʳʭ ʠʥʩʪʨʫʢʮʠʡ ʧʦ ʨʘʙʦʪʝ ʩ 

ʚʥʝʜʨʷʝʤʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ [1] [2]. 

ʈʘʟʫʤʝʝʪʩʷ, ʝʩʣʠ ʥʝ ʫʯʠʪʳʚʘʪʴ ʚʳʰʝʫʧʦʤʷʥʫ-

ʪʳʝ ʩʜʝʨʞʠʚʘʶʱʠʝ ʬʘʢʪʦʨʳ, ʦʥʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 

ʩʥʠʞʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʢ ʧʦʩʪʦʷʥ-

ʥʳʤ ʦʰʠʙʢʘʤ ʧʨʠ ʨʘʙʦʪʝ ʩ ʠʥʬʦʨʤʘʮʠʝʡ, ʢ ʤʘʩʩʦ-

ʚʦʤʫ ʫʚʦʣʴʥʝʥʠʶ ʩʦʪʨʫʜʥʠʢʦʚ ï ʦʪʨʠʮʘʪʝʣʴʥʦʤʫ 

ʵʬʬʝʢʪʫ ʦʪ ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 
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ʂʘʢ ʤʳ ʚʠʜʠʤ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʚʳʰʝʫʧʦʤʷʥʫ-

ʪʳʭ ʧʨʦʙʣʝʤ ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʙʦʪʝ ʩ ʧʝʨʩʦʥʘʣʦʤ, ʧʦ-

ʵʪʦʤʫ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʭ ʠʟʙʝʞʘʪʴ ʠ ʩʦʟʜʘʪʴ ʢʦʤ-

ʬʦʨʪʥʫʶ ʩʨʝʜʫ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ ʚʦ ʚʨʝʤʷ ʚʥʝʜʨʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Gelios ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ 

ʆʆʆ çʀʉʄɸè, ʟʘʥʠʤʘʶʱʝʝʩʷ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴʶ, ʩʦʚʤʝʩʪʥʦ ʩ ʜʠʨʝʢʪʦʨʦʤ ʧʨʝʜʧʨʠʷʪʠʷ 

ʤʥʦʶ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʜʝʪʘʣʴʥʳʡ ʧʣʘʥ ʧʦ ʧʨʦʚʝʜʝ-

ʥʠʶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʦʧʨʦʚʦʞʜʘ-

ʶʱʠʭ ʧʨʦʮʝʩʩ ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠ-

ʩʪʝʤʳ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

ǒ ʚʩʪʨʝʯʘ ʩ ʧʝʨʩʦʥʘʣʦʤ (1 ʜʝʥʴ) ï ʠʥʬʦʨʤʠ-

ʨʦʚʘʥʠʝ ʣʶʜʝʡ, ʢʦʪʦʨʳʭ ʟʘʪʨʦʥʫʪ ʠʟʤʝʥʝʥʠʷ, ʦʙ 

ʵʪʠʭ ʩʘʤʳʭ ʠʟʤʝʥʝʥʠʷʭ, ʦʪʢʨʳʪʦʝ ʦʙʱʝʥʠʝ, ʧʨʝʜ-

ʧʦʣʘʛʘʶʱʝʝ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʪʴ ʚʦʧʨʦʩʳ, ʚʳʩʢʘ-

ʟʘʪʴ ʦʧʘʩʝʥʠʷ; 

ǒ ʧʨʦʚʝʜʝʥʠʝ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ (4 ʜʥʷ) ï 

ʧʨʦʚʝʜʝʥʠʝ ʣʝʢʮʠʠ (ʧʨʝʟʝʥʪʘʮʠʠ) ʜʣʷ ʠʟʣʦʞʝʥʠʷ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʦ ʧʨʠʥʮʠʧʘʭ ʨʘʙʦʪʳ ʩʧʫʪʥʠ-

ʢʦʚʳʭ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʩʠʩʪʝʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʠ-

ʩʪʝʤʳ Gelios ï ʦ ʝʸ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ 

ʠ ʦʩʦʙʝʥʥʦʩʪʷʭ. ɼʘʣʝʝ ʚ ʬʦʨʤʘʪʝ ʪʨʝʥʠʥʛʘ ʚʦ ʚʨʝʤʷ 

ʵʪʘʧʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʜʠʩʧʝʪʯʝʨʦʚ, ʜʠʨʝʢʪʦʨʘ ʠ ʨʫʢʦʚʦʜʠʪʝʣʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʪʜʝʣʘ ʨʘʙʦʪʝ ʩ ʩʠʩʪʝʤʦʡ ʥʘ ʪʝʩʪʦ-

ʚʳʭ ʜʘʥʥʳʭ. ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʞʝ ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʦʙʫ-

ʯʝʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ ʧʨʝʜʧʨʠ-

ʷʪʠʷ ʨʘʙʦʪʝ ʩ ʩʠʩʪʝʤʦʡ, ʠʟʫʯʝʥʠʝ ʚʦʧʨʦʩʦʚ ʚʥʝʜʨʝ-

ʥʠʷ ʠ ʝʸ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʦʙʫʯʝʥʠʝ ʫʩʪʘʥʦʚʢʝ ʪʝʣʝʤʝʪʨʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ. ɼʘʥʥʦʝ ʦʙʫʯʝʥʠʝ 

ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʜʚʫʤ ʧʨʠʯʠʥʘʤ: ʚʦ-ʧʝʨʚʳʭ, ʧʨʝʜ-

ʧʨʠʷʪʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʦ ʚ ʪʦʤ, ʯʪʦʙʳ ʫ ʥʝʛʦ çʧʦʜ 

ʨʫʢʦʡè ʚʩʝʛʜʘ ʙʳʣʠ ʩʧʝʮʠʘʣʠʩʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʦʧʝʨʘʪʠʚʥʦ ʨʝʰʘʪʴ ʙʦʣʴʰʠʥʩʪʚʦ ʨʘʙʦʯʠʭ ʚʦʧʨʦʩʦʚ 

ʧʨʠ ʥʘʩʪʨʦʡʢʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤʳ, ʯʪʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪ ʚʨʝʤʝʥʥʳʝ ʠʟʜʝʨʞʢʠ ʚ ʩʣʫʯʘʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ, ʘ ʚʦ-ʚʪʦ-

ʨʳʭ, ʵʪʦ ʩʦʢʨʘʱʝʥʠʝ ʜʝʥʝʞʥʳʭ ʠʟʜʝʨʞʝʢ, ʪʘʢ ʢʘʢ 

ʦʙʫʯʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʨʘʙʦʪʥʠʢʘ 

ʦʙʭʦʜʠʪʩʷ ʛʦʨʘʟʜʦ ʜʝʰʝʚʣʝ, ʯʝʤ ʘʫʪʩʦʨʩʠʥʛ; 

ǒ ʩʙʦʨ ʦʪʟʳʚʦʚ, ʧʦʞʝʣʘʥʠʡ ʠ ʠʭ ʘʥʘʣʠʟ (ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ) ï ʚʦ 

ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʵʪʘʧʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʦʧʳʪʥʦʡ 

ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʡ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʠ-

ʩʪʝʤʳ ʜʦʣʞʥʳ ʦʧʝʨʘʪʠʚʥʦ ʩʦʦʙʱʘʪʴ ʦ ʚʩʝʭ ʥʘʡʜʝʥ-

ʥʳʭ ʥʝʜʦʩʪʘʪʢʘʭ ʠ ʦʰʠʙʢʘʭ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʤʦ-

ʛʫʪ ʙʳʪʴ ʨʝʰʝʥʳ ʯʝʨʝʟ ʥʘʩʪʨʦʡʢʠ ʩʠʩʪʝʤʳ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʤ ʤʝʥʶ, ʚ ʢʨʘʡʥʝʤ ʩʣʫʯʘʝ ʧʫʪʸʤ 

ʨʘʟʨʘʙʦʪʢʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʤʦʜʫʣʷ. 

ɼʘʥʥʳʡ ʧʣʘʥ, ʢʘʢ ʠ ʧʣʘʥ ʧʦ ʨʘʟʚʸʨʪʳʚʘʥʠʶ 

ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʙʳʣ ʫʪʚʝʨ-

ʞʜʸʥ ʜʠʨʝʢʪʦʨʦʤ ʆʆʆ çʀʉʄɸè ʠ ʨʫʢʦʚʦʜʠʪʝʣʝʤ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʪʜʝʣʘ, ʠ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʨʘʟʨʝʰʝʥʠʡ ʠ ʧʦʣʥʦʤʦʯʠʡ ʪʘʢʞʝ ʙʳʣ 

ʧʨʠʚʝʜʸʥ ʚ ʠʩʧʦʣʥʝʥʠʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʵʪʘʧʳ ʙʦʣʝʝ ʧʦ-

ʜʨʦʙʥʦ, ʧʦʩʣʝ ʠʭ ʚʳʧʦʣʥʝʥʠʷ. ʆʪʤʝʪʠʤ ʜʦʩʪʠʛʥʫ-

ʪʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʚʦʟʥʠʢʰʠʝ ʧʨʦʙʣʝʤʳ. 

ʅʘ ʚʩʪʨʝʯʝ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ ï ʜʠʩ-

ʧʝʪʯʝʨʘʤʠ, ʚʦʜʠʪʝʣʷʤʠ ʠ ʩʦʪʨʫʜʥʠʢʘʤʠ ʪʝʭʥʠʯʝ-

ʩʢʦʛʦ ʦʪʜʝʣʘ ï ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʨʘʟʲʷʩʥʠʪʝʣʴʥʘʷ ʨʘ-

ʙʦʪʘ ʢʘʩʘʪʝʣʴʥʦ ʦʞʠʜʘʝʤʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʚ ʚʠʜʝ ʚʥʝʜʨʝʥʠʷ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʮʝʣʠ, ʟʘʜʘʯʠ ʠ ʜʦʚʦʜʳ ʚ ʧʦʣʴʟʫ ʜʘʥʥʦʛʦ 

ʚʥʝʜʨʝʥʠʷ, ʩʦʛʣʘʩʦʚʘʥ ʧʣʘʥ ʨʘʙʦʪ, ʜʘʪʳ ʣʝʢʮʠʠ ʠ 

ʪʨʝʥʠʥʛʦʚ ʧʦ ʨʘʙʦʪʝ ʩ ʩʠʩʪʝʤʦʡ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ 

ʚʩʝʦʙʱʝʝ ʦʙʦʟʨʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʠʩʴʤʝʥʥʦʝ 

ʨʘʩʧʦʨʷʞʝʥʠʝ, ʜʘʶʱʝʝ ʤʥʝ ʜʦʩʪʫʧ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʩʦʪʨʫʜʥʠʢʦʚ ʢ ʠʭ ʨʘʙʦʯʠʤ ʤʝʩʪʘʤ ï ʪʨʘʥʩʧʦʨʪʥʳʤ 

ʩʨʝʜʩʪʚʘʤ, ʢʦʤʧʴʶʪʝʨʘʤ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʮʝʣʝʡ 

ʜʘʥʥʦʡ ʚʩʪʨʝʯʠ ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʫ ʩʦʪʨʫʜʥʠʢʦʚ ʦʱʫ-

ʱʝʥʠʷ ʥʝʠʟʙʝʞʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʜʝʡ-

ʩʪʚʠʷ ʠ ʧʦʤʦʱʠ ʨʫʢʦʚʦʜʩʪʚʘ ʚ ʛʨʷʜʫʱʝʡ ʪʨʘʥʩʬʦʨ-

ʤʘʮʠʠ. ʈʘʙʦʪʥʠʢʘʤʠ ʙʳʣʠ ʟʘʪʨʦʥʫʪʳ ʚʦʧʨʦʩʳ ʚʨʝ-

ʤʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʠʭ ʥʘʛʨʫʟʢʠ ʥʘ ʵʪʘʧʘʭ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʪʘʢ ʢʘʢ ʦʩʚʦʝʥʠʝ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʚʳ-

ʧʦʣʥʝʥʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʨʦʯʥʦʡ ʨʘʙʦʪʳ 

ʧʦ ʧʨʷʤʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʷʚʣʷʝʪʩʷ ʚʪʦʨʦʩʪʝʧʝʥʥʳʤ 

ʠ ʟʘʯʘʩʪʫʶ ʦʪʚʣʝʢʘʶʱʝʤ ʟʘʥʷʪʠʝʤ. ɼʠʨʝʢʪʦʨʦʤ 

ʙʳʣʠ ʚʳʩʢʘʟʘʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʫʨʦʚʥʷ ʤʦʪʠʚʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ʢ ʦʩʚʦʝʥʠʶ ʚʥʝʜʨʷ-

ʝʤʦʡ ʩʠʩʪʝʤʳ ʚ ʚʠʜʝ ʧʦʦʱʨʝʥʠʡ ʠ ʙʣʘʛʦʜʘʨʥʦʩʪʝʡ 

ʥʘ ʧʝʨʠʦʜ ʚʥʝʜʨʝʥʠʷ. ʊʘʢʞʝ ʙʳʣʠ ʜʘʥʳ ʛʘʨʘʥʪʠʠ ʧʦ 

ʧʨʠʥʷʪʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨ 

ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʥʝʮʝʣʝʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʪʨʫʜʥʠ-

ʢʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʚʥʝʜʨʝʥʠʷ, ʯʪʦ 

ʜʦʣʞʥʦ ʧʦʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʪʝʤʧʦʚ 

ʦʩʚʦʝʥʠʷ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʇʨʦ-

ʙʣʝʤ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʦʚʝʜʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ 

ʨʘʙʦʪ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. 

ʆʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʪʘʢʞʝ ʧʨʦʰʣʦ ʫʩʧʝʰʥʦ. 

ʉʪʝʨʝʦʪʠʧ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʨʘʙʦʪʝ ʩ ʥʦ-

ʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʚ ʨʦʩʩʠʡʩʢʦʤ ʙʠʟ-

ʥʝʩʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʝʞʝʣʘʥʠʝʤ ʨʘʙʦʪʥʠʢʦʚ ʧʨʠ-

ʚʠʚʘʪʴ ʥʦʚʳʝ ʠ ʨʘʟʚʠʚʘʪʴ ʠʤʝʶʱʠʝʩʷ ʥʘʚʳʢʠ, ʢ ʩʦ-

ʪʨʫʜʥʠʢʘʤ ʜʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʥʠʢʘʢʦʛʦ 

ʦʪʥʦʰʝʥʠʷ ʥʝ ʠʤʝʝʪ. ʂʘʢ ʙʳʣʦ ʨʘʥʝʝ ʩʢʘʟʘʥʦ, ʬʦʨ-

ʤʘʪ ʦʙʫʯʝʥʠʷ ʧʦʜʨʘʟʫʤʝʚʘʣ ʧʦʜ ʩʦʙʦʡ ʧʦʣʫʯʝʥʠʝ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʚ ʚʠʜʝ ʣʝʢʮʠʡ, ʘ ʪʘʢʞʝ ʧʨʘʢ-

ʪʠʯʝʩʢʠʭ ï ʚ ʚʠʜʝ ʪʨʝʥʠʥʛʦʚ. ɺ ʥʘʯʘʣʝ ʜʘʥʥʦʛʦ 

ʵʪʘʧʘ ʤʥʦʶ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʫʩʪʥʦʝ ʩʦʙʝʩʝʜʦʚʘʥʠʝ 

ʩʦʪʨʫʜʥʠʢʦʚ ʜʣʷ ʧʨʦʚʝʨʢʠ ʫʨʦʚʥʷ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʛʨʘʤʦʪʥʦʩʪʠ, ʢʦʪʦʨʦʝ ʟʘʚʝʨʰʠʣʦʩʴ ʩ ʫʩʧʝʭʦʤ ʜʣʷ 

ʚʩʝʭ ʝʛʦ ʫʯʘʩʪʥʠʢʦʚ, ʧʦʩʣʝ ʯʝʛʦ, ʫʙʝʜʠʚʰʠʩʴ ʚ 

ʥʘʣʠʯʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʫ ʨʘʙʦʪʥʠ-

ʢʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʠʤ ʚʝʩʪʠ ʜʘʣʴʥʝʡʰʝʝ ʦʙʫʯʝʥʠʝ, 

ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʣʝʢʮʠʷ. ʅʘ ʣʝʢʮʠʠ ʷ ʥʘʛʣʷʜʥʦ ʧʨʦ-

ʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʩʧʫʪʥʠʢʦ-

ʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʝʱʸ ʨʘʟ 

ʦʙʦʩʥʦʚʘʣ ʠʭ ʚʥʝʜʨʝʥʠʝ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʫʶ ʦʨʛʘ-

ʥʠʟʘʮʠʶ, ʧʦʢʘʟʘʣ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘ-

ʣʠʟʘ ʩʠʩʪʝʤ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ, ʨʘʩʩʢʘʟʘʣ ʧʦʜʨʦʙʥʝʝ ʦ 

ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʠ ʥʝʜʦʩʪʘʪʢʘʭ ʚʥʝʜʨʷʝʤʦʡ ʩʠʩʪʝʤʳ 

Gelios. ʉʣʘʡʜʳ ʣʝʢʮʠʠ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʧʨʠʥʮʠʧ 

ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʩʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩ-

ʧʦʨʪʘ, ʘ ʪʘʢʞʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʚʳʙʨʘʥ-

ʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 1 ʠ 2 ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ. 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʧʨʦ-

ʚʦʜʠʣʘʩʴ ʚʦ ʚʨʝʤʷ ʵʪʘʧʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦ-

ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʤʝʩʪʝ ʩ 

ʜʠʩʧʝʪʯʝʨʘʤʠ, ʜʠʨʝʢʪʦʨʦʤ ʠ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʪʨʘʥʩ-

ʧʦʨʪʥʦʛʦ ʦʪʜʝʣʘ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘ ʠʭ ʨʘʙʦʯʠʤʠ ʤʝ-

ʩʪʘʤʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ Gelios. ʇʨʝʜʚʘ-

ʨʠʪʝʣʴʥʦ ʩʦʟʜʘʚ ʚ ʩʠʩʪʝʤʝ ʥʝʦʙʭʦʜʠʤʳʝ ʫʯʸʪʥʳʝ 

ʟʘʧʠʩʠ, ʤʥʦʶ ʙʳʣ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʪʘʢ ʥʘʟʳʚʘʝ-

ʤʳʡ çuse caseè ï ʙʘʟʦʚʳʡ ʩʮʝʥʘʨʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ ʥʘ ʪʝʩʪʦʚʳʭ ʜʘʥʥʳʭ. ɼʘʣʝʝ ʧʦʜ ʤʦʠʤ ʢʦʥ-

ʪʨʦʣʝʤ ʜʘʥʥʳʡ ʩʮʝʥʘʨʠʡ ʙʳʣ ʧʨʦʡʜʝʥ ʢʘʞʜʳʤ 

ʫʯʘʩʪʥʠʢʦʤ ʦʙʫʯʝʥʠʷ, ʧʦʩʣʝ ʯʝʛʦ ʷ ʦʪʚʝʪʠʣ ʥʘ ʚʩʝ 

ʚʦʟʥʠʢʰʠʝ ʚʦ ʚʨʝʤʷ ʪʨʝʥʠʥʛʘ ʚʦʧʨʦʩʳ. ʉʨʝʜʠ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʙʳʣʠ ʚʦʧʨʦʩʳ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʣʘʯʥʳʭ ʩʠʩʪʝʤ, ʢ 

ʢʦʠʤ ʦʪʥʦʩʠʪʩʷ ʩʠʩʪʝʤʘ Gelios, ʘ ʪʘʢʞʝ ʚʦʧʨʦʩ ʝʸ 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ. ɽʩʣʠ ʦʪʚʝʪʦʤ ʥʘ ʧʝʨʚʳʡ ʚʦʧʨʦʩ 

ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʚʫʭʬʘʢʪʦʨʥʦʡ ʘʫʪʝʥʪʠʬʠ-

ʢʘʮʠʠ ʠ ʧʨʦʪʦʢʦʣʘ HTTPS ï ʜʘʥʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʩʪʴ ʜʦʩʪʫʧʥʘ ʚ ʩʠʩʪʝʤʝ Gelios, ʪʦ ʨʝʰʝʥʠʝ ʚʪʦ-

ʨʦʛʦ ʚʦʧʨʦʩʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʟʘʤʝʥʫ ʠʣʠ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʝ ʪʝʢʫʱʠʭ ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʆʆʆ çʀʉʄɸè ʩ 

2012 ʛʦʜʘ. 

ʉʘʤʳʡ ʜʦʣʛʦʩʨʦʯʥʳʡ ʵʪʘʧ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʩʙʦʨ ʦʪʟʳʚʦʚ, ʧʦʞʝʣʘʥʠʡ ʠ ʠʭ ʘʥʘ-

ʣʠʟ. ʆʥ ʚʝʜʝʪʩʷ ʩ ʤʦʤʝʥʪʘ ʨʘʟʚʸʨʪʳʚʘʥʠʷ ʧʨʦʛʨʘʤ-

ʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ. ʊʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ ʚʘʞʥʦʩʪʴ ʜʘʥʥʦʛʦ 
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ʵʪʘʧʘ, ʪʘʢ ʢʘʢ ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʧʨʘʚʠʣʴʥʦ ʜʘʥʥʳʡ 

ʧʨʦʮʝʩʩ ʦʨʛʘʥʠʟʦʚʘʥ, ʟʘʚʠʩʠʪ ʪʦ, ʢʘʢ ʙʳʩʪʨʦ ʨʘʟʨʘ-

ʙʦʪʯʠʢ ʠʣʠ ʚʥʝʜʨʝʥʝʮ ʩʤʦʞʝʪ ʠʩʧʨʘʚʠʪʴ ʥʘʡʜʝʥ-

ʥʳʝ ʦʰʠʙʢʠ, ʜʦʙʘʚʠʪʴ ʥʫʞʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ. 

ɿʜʝʩʴ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʭʦʜʝ ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Gelios ʧʨʦʮʝʩʩ ʩʙʦʨʘ ʦʪʟʳʚʦʚ, 

ʧʦʞʝʣʘʥʠʡ ʠ ʠʭ ʘʥʘʣʠʟʘ ʙʳʣ ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ ʠ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʠʩʪʝʤʳ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʧʨʦʙʣʝʤʳ 

ʥʘʞʠʤʘʝʪ ʥʘ ʢʥʦʧʢʫ çʊʝʭʥʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘè ʥʘ 

ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʧʨʘʚʦʡ ʯʘ-

ʩʪʠ ʵʢʨʘʥʘ, ʧʦʩʣʝ ʯʝʛʦ ʚ ʚʩʧʣʳʚʘʶʱʝʤ ʦʢʥʝ ʩ ʬʦʨ-

ʤʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʚʚʦʜʠʪ ʩʚʦʸ ʩʦʦʙʱʝʥʠʝ ʠ ʘʜʨʝʩ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ, ʧʦʩʣʝ ʯʝʛʦ ʧʦ ʥʘʞʘʪʠʠ ʥʘ 

ʢʥʦʧʢʫ çʆʪʧʨʘʚʠʪʴè ʩʦʟʜʘʸʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʟʘʜʘʯʘ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤ ʙʘʛ-ʪʨʝʢʝʨʝ ï ʩʠʩʪʝʤʝ ʦʪ-

ʩʣʝʞʠʚʘʥʠʷ ʦʰʠʙʦʢ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʩʣʝʜʥʝʡ ʚʳʩʪʫ-

ʧʘʝʪ ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʘʷ ʩʝʙʷ ʩʠʩʪʝʤʘ 

YouTrack ʦʪ ʢʦʤʧʘʥʠʠ JetBrains, ʦʙʣʘʜʘʶʱʘʷ ʙʝʩ-

ʧʣʘʪʥʳʤ ʪʘʨʠʬʥʳʤ ʧʣʘʥʦʤ ʜʣʷ ʧʨʦʝʢʪʦʚ ʩ ʢʦʣʠʯʝ-

ʩʪʚʦʤ ʫʯʘʩʪʥʠʢʦʚ ʤʝʥʴʰʝ 10. çɸʚʪʦʤʘʪʠʟʘʮʠʷè 

ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʦʪ-

ʧʨʘʚʢʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʰʠʙʢʝ, ʩʦ-

ʜʝʨʞʘʱʝʛʦ ʪʝʛ ç#ʦʰʠʙʢʘè, ʚ ʩʠʩʪʝʤʝ ʦʪʩʣʝʞʠʚʘʥʠʷ 

ʦʰʠʙʦʢ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʸʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʟʘʜʘʯʘ ï ʜʘʥʥʘʷ ʬʫʥʢʮʠʷ ʜʦʩʪʫʧʥʘ ʚ ʥʘʩʪʨʦʡʢʘʭ ʩʠ-

ʩʪʝʤʳ YouTrack. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʠʩʭʦʜʠʪ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʚʩʝʭ ʩʦʦʙʱʝʥʠʡ ʦʙ ʦʰʠʙʢʘʭ, 

ʥʝʜʦʯʸʪʘʭ ʠ ʧʨʦʯʠʭ ʟʘʤʝʯʘʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʟʘ-

ʜʘʯʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʪʩʣʝʞʠʚʘʥʠʷ ʩʪʘʪʫʩʘ ʠʭ ʚʳ-

ʧʦʣʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʟʙʘʚʣʝʥʠʝ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ 

ʣʠʯʥʦʡ ʧʝʨʝʧʠʩʢʝ ʩ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʜʝʣʘʷ ʧʨʦʮʝʩʩ 

ʚʥʝʜʨʝʥʠʷ ʙʦʣʝʝ ʥʘʛʣʷʜʥʳʤ ʠ ʧʨʦʟʨʘʯʥʳʤ ʜʣʷ ʚʩʝʭ 

ʝʛʦ ʫʯʘʩʪʥʠʢʦʚ. ʌʦʨʤʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩʠʩʪʝʤʳ 

Gelios, ʘ ʪʘʢʞʝ ʨʘʙʦʯʝʝ ʦʢʥʦ ʩʠʩʪʝʤʳ YouTrack ʩ 

ʪʝʢʫʱʝʤ ʧʝʨʝʯʥʝʤ ʟʘʜʘʯ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 

3 ʠ 4 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ɸʥʥʦʪʘʮʠʷ 

ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʠʣʦʩʴ ʧʨʦʚʝʜʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʨʝʩʫʨʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʧʨʝʜʝʣʝʥʠʝ ʠʭ ʦʪʣʠʯʠʡ ʦʪ ʙʫʭʛʘʣʪʝʨʩʢʠʭ ʩʠʩʪʝʤ ʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʦʪ-

ʥʦʰʝʥʠʷʤʠ ʩ ʢʣʠʝʥʪʘʤʠ. 

Abstract 

The purpose of the article was the comparative analysis of enterprise resource planning systems, definition 

of their differences from accounting systems and customer relationship management systems. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ; erp; ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ. 

Keywords: software; erp; comparative analysis. 

 

ʅʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʥʠ ʦʜʥʦ ʠʟ ʢʨʫʧʥʳʭ ʧʨʝʜ-

ʧʨʠʷʪʠʡ ʥʝ ʤʦʞʝʪ ʦʙʦʡʪʠʩʴ ʙʝʟ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ 

ERP-ʩʠʩʪʝʤ. ʊʘʢ ʠʣʠ ʠʥʘʯʝ, ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʙʠʟʥʝʩʘ 

ʧʨʠʭʦʜʠʪ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ, 

ʯʪʦʙʳ ʧʨʦʜʦʣʞʠʪʴ ʝʛʦ ʨʘʟʚʠʪʠʝ, ʠ ʥʘ ʧʦʤʦʱʴ ʧʨʠ-

ʭʦʜʠʪ ʪʘʢʦʡ ʠʥʩʪʨʫʤʝʥʪ, ʢʘʢ ʩʪʨʘʪʝʛʠʷ ERP. 

ɼʘʥʥʳʡ ʪʝʨʤʠʥ ʚ 90-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝ-

ʪʠʷ ʙʳʣ ʧʨʠʜʫʤʘʥ ʢʦʤʧʘʥʠʝʡ Gartner, ʦʜʥʘʢʦ ʝʛʦ 

ʢʦʨʥʠ ʙʝʨʫʪ ʥʘʯʘʣʦ ʚ 1960-ʭ ʛʦʜʘʭ. ʊʦʛʜʘ ʢʦʥʮʝʧ-

ʮʠʷ ʧʨʠʤʝʥʷʣʘʩʴ ʢ ʫʧʨʘʚʣʝʥʠʶ ʟʘʧʘʩʘʤʠ ʠ ʢʦʥ-

ʪʨʦʣʶ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʩʝʢʪʦʨʝ. ʀʥʞʝʥʝʨʳ-

ʧʨʦʛʨʘʤʤʠʩʪʳ ʩʦʟʜʘʣʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʤʦʥʠʪʦ-

ʨʠʥʛʘ ʟʘʧʘʩʦʚ ʠ ʠʥʚʝʥʪʘʨʷ, ʚʳʚʝʨʢʠ ʙʘʣʘʥʩʦʚ, ʩʦ-

ʩʪʘʚʣʝʥʠʷ ʦʪʯʝʪʦʚ ʠ ʪ.ʜ. ɺ 1970-ʭ ʛʦʜʘʭ ʵʪʦ ʵʚʦʣʶ-

ʮʠʦʥʠʨʦʚʘʣʦ ʚ ʩʠʩʪʝʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦʪʨʝʙʥʦ-

ʩʪʝʡ ʚ ʤʘʪʝʨʠʘʣʘʭ (MRP). ɺ 1980-ʭ MRP 

ʨʘʩʰʠʨʠʣʩʷ, ʯʪʦʙʳ ʦʭʚʘʪʠʪʴ ʙʦʣʴʰʝ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʩʦʟʜʘʥʠʶ ʩʠ-

ʩʪʝʤ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ 

(MRP II). ʀ ʥʘʢʦʥʝʮ ʚ 1990-ʭ ʛʦʜʘʭ ʵʪʠ ʩʠʩʪʝʤʳ ʚʳ-

ʰʣʠ ʟʘ ʨʘʤʢʠ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ ʠ ʜʨʫʛʠʤʠ ʦʧʝ-

ʨʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ ʤʥʦ-

ʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʚʝ-

ʜʝʥʠʷ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ, ʫʧʨʘʚʣʝʥʠʷ 

ʧʝʨʩʦʥʘʣʦʤ ʠ ʪ.ʜ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘ-

ʥʠʝ ERP-ʩʠʩʪʝʤʳ (Enterprise Resource Planning) ʠʣʠ 

ʞʝ ʩʠʩʪʝʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ. 

ERP ï ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʠʥʪʝʛʨʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʧʝʨʘʮʠʡ, ʫʧʨʘʚʣʝʥʠʷ ʪʨʫʜʦʚʳʤʠ 

ʨʝʩʫʨʩʘʤʠ, ʬʠʥʘʥʩʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʫʧʨʘʚʣʝ-

ʥʠʷ ʘʢʪʠʚʘʤʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʥʝʧʨʝʨʳʚʥʫʶ 

ʙʘʣʘʥʩʠʨʦʚʢʫ ʠ ʦʧʪʠʤʠʟʘʮʠʶ ʨʝʩʫʨʩʦʚ ʧʨʝʜʧʨʠʷ-

ʪʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʠʥʪʝʛʨʠʨʦ-

ʚʘʥʥʦʛʦ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʦʙʱʫʶ ʤʦʜʝʣʴ ʜʘʥʥʳʭ ʠ 

ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʚʩʝʭ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ. ERP-

ʩʠʩʪʝʤʘ ï ʢʦʥʢʨʝʪʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʘʢʝʪ, ʨʝʘʣʠ-

ʟʫʶʱʠʡ ʩʪʨʘʪʝʛʠʶ ERP. [1] 

ɼʣʷ ʧʨʦʩʪʦʛʦ, ʥʝ ʧʦʛʨʫʞʝʥʥʦʛʦ ʚ ʜʝʪʘʣʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ, ʯʝʣʦʚʝʢʘ ʜʘʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʞʝʪ ʧʦ-

ʢʘʟʘʪʴʩʷ ʩʣʦʞʥʳʤ ʠ ʩʙʠʚʘʶʱʠʤ ʩ ʪʦʣʢʫ, ʚʝʜʴ ʚ ʨʘʟ-

ʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʨʘʟʥʳʝ, ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʧʦʭʦʞʠʝ 

ʜʨʫʛ ʥʘ ʜʨʫʛʘ, ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʦʛʦ ʪʝʨʤʠʥʘ. 

ʏʪʦʙʳ ʧʦʥʷʪʴ, ʯʪʦ ʞʝ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʩʢʨʳʚʘʝʪ 

ʧʦʜ ʩʦʙʦʡ ERP, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʩʪʘʚʠʪʴ ʪʠʧʠʯʥʦʝ 

ʧʨʝʜʧʨʠʷʪʠʝ, ʘ ʪʘʢʞʝ ʝʛʦ ʙʘʟʦʚʳʝ ʧʨʦʮʝʩʩʳ ï 

ʫʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ ʠ ʟʘʢʘʟʘʤʠ, ʚʝʜʝʥʠʝ ʙʫʭʛʘʣ-

ʪʝʨʩʢʦʛʦ ʫʯʝʪʘ, ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ, ʫʧʨʘʚʣʝ-

ʥʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ ʢʣʠʝʥʪʘʤʠ ʠ ʪ.ʜ. ɺ ʩʘ-

ʤʦʤ ʧʨʦʩʪʦʤ ʚʠʜʝ ERP-ʩʠʩʪʝʤʘ, ʨʝʘʣʠʟʫʶʱʘʷ ERP-

ʩʪʨʘʪʝʛʠʶ, ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, 

ʦʙʲʝʜʠʥʷʶʱʠʤ ʚʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʝ ʝʜʠʥʠʮʳ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʦʜʥʦ ʮʝʣʦʝ ʩ ʮʝ-

ʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʜʦʩʪʫʧʘ ʢ ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ ʚʩʝʤʠ ʫʯʘʩʪʥʠ-

ʢʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʂʣʶʯʝʚʳʤ ʧʦʥʷʪʠʝʤ ʪʫʪ ʷʚʣʷ-

ʝʪʩʷ ʦʙʱʘʷ ʙʘʟʘ ʜʘʥʥʳʭ, ʜʦʩʪʫʧ ʢ ʢʦʪʦʨʦʡ ʠʤʝʝʪ 

ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ, ʨʘʙʦʪʘʶʱʠʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ ʩʦʪʨʫʜʥʠʢʠ ʨʘʟʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

ʧʨʝʜʧʨʠʷʪʠʷ ʤʦʞʫʪ ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʦʜʥʫ ʠ ʪʫ ʞʝ ʠʥ-

ʬʦʨʤʘʮʠʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʠʭ ʢʦʥʢʨʝʪʥʳʭ ʧʦ-

ʪʨʝʙʥʦʩʪʝʡ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʬʝʨʘ ERP-ʩʠʩʪʝʤ ʨʘʩ-

ʰʠʨʠʣʘʩʴ ʠ ʩʪʸʨʣʠʩʴ ʛʨʘʥʠʮʳ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʳʭ 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʪʘ ʠʣʠ ʠʥʘʷ ʩʠʩʪʝʤʘ 
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ERP-ʩʠʩʪʝʤʦʡ ʣʠʙʦ ʞʝ ʦʙʳʯʥʦʡ CRM-ʩʠʩʪʝʤʦʡ 

ʠʣʠ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʩʠʩʪʝʤʦʡ ʩ ʨʘʩʰʠʨʝʥʥʳʤ ʬʫʥʢ-

ʮʠʦʥʘʣʦʤ, ʧʦʵʪʦʤʫ ʤʥʦʛʠʝ ʢʦʤʧʘʥʠʠ ʩʦʟʜʘʶʪ ʧʨʦ-

ʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʦʚʝʨʰʝʥʥʦ ʦʛʨʘʥʠʯʝʥʥʫʶ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʦʩʷʪ ʥʘʟʚʘʥʠʝ 

ERP-ʩʠʩʪʝʤʳ, ʪʝʤ ʩʘʤʳʤ ʚʚʦʜʷ ʧʦʢʫʧʘʪʝʣʝʡ, ʜʘ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʟʘʙʣʫʞʜʝʥʠʝ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʥʷʪʴ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ 

ʩʝʙʷ ERP-ʩʠʩʪʝʤʘ ʚ çʙʦʝʚʦʤ ʨʝʞʠʤʝè ʨʘʩʩʤʦʪʨʠʤ 

3 ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʚ 2019 ʛʦʜʫ ʩʠʩʪʝʤʳ ʧʦ ʚʝʨ-

ʩʠʠ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ TAdviser ï 1C: ERP, ɻʘ-

ʣʘʢʪʠʢʘ-ERP, SAP ERP, ʘ ʪʘʢʞʝ ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ 

ʦʪʟʳʚʳ ʣʶʜʝʡ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʘʙʦʪʘʶʱʠʭ ʚ 

ʜʘʥʥʳʭ ʩʠʩʪʝʤʘʭ ʣʠʙʦ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʝʸ ʚʥʝʜʨʝ-

ʥʠʠ, ʦʙʨʘʱʘʝʪʩʷ ʣʠ ʠʤʠ ʚʥʠʤʘʥʠʝ ʥʘ ʦʙʦʟʥʘʯʝʥʥʳʝ 

ʟʘʨʘʥʝʝ ʤʠʥʫʩʳ ʠ ʧʣʶʩʳ ʜʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ. [2] 

1C: ERP ï ʨʝʰʝʥʠʝ ʦʪ ʢʦʤʧʘʥʠʠ 1ʉ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʦʝ ʚ ʚʠʜʝ ʛʠʙʢʦʡ ʧʣʘʪʬʦʨʤʳ ʩ ʥʘʙʦʨʦʤ ʧʨʠ-

ʢʣʘʜʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʣʶʙʦʛʦ 

ʬʦʨʤʘʪʘ ʠ ʤʘʩʰʪʘʙʘ. ʉʠʩʪʝʤʘ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ: ʤʦʥʠʪʦʨʠʥʛ 

ʠ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʧʨʘʚʣʝʥʠʝ ʬʠ-

ʥʘʥʩʘʤʠ, ʙʶʜʞʝʪʠʨʦʚʘʥʠʝ, ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʡ 

ʫʯʸʪ, ʫʧʨʘʚʣʝʥʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ ʢʣʠʝʥʪʘʤʠ, 

ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʜʘʞʘʤʠ, ʫʧʨʘʚʣʝʥʠʝ ʟʘʢʫʧʢʘʤʠ, 

ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ ʠ ʨʘʩʯʸʪ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ, 

ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʦʨʛʘʥʠʟʘʮʠʷ ʨʝʤʦʥʪʦʚ, 

ʫʧʨʘʚʣʝʥʠʝ ʩʢʣʘʜʦʤ ʠ ʟʘʧʘʩʘʤʠ, ʫʧʨʘʚʣʝʥʠʝ ʟʘʪʨʘ-

ʪʘʤʠ ʠ ʨʘʩʯʸʪ ʩʝʙʝʩʪʦʠʤʦʩʪʠ. ʇʣʶʩʳ ʠ ʤʠʥʫʩʳ 

ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʇʣʶʩʳ ʠ ʤʠʥʫʩʳ ʩʠʩʪʝʤʳ 1ʉ:ERP 

ʇʣʶʩʳ ʄʠʥʫʩʳ 

çʟʘʪʦʯʝʥʘè ʧʦʜ ʨʦʩʩʠʡʩʢʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ 

(ʦʪʯʸʪʳ, ʥʘʣʦʛʠ ʠ ʪ.ʜ.) 

ʦʪʩʫʪʩʪʚʠʝ ʤʦʜʫʣʴʥʦʩʪʠ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʦʪʩʫʪʩʪʚʠʝ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʥʦ ʥʘʣʠʯʠʝ ʠʥ-

ʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʝʛʦ ʨʘʟʨʘʙʦʪʢʠ 

ʤʘʣʘʷ ʩʪʦʠʤʦʩʪʴ (ʜʦ 30000 ʨʫʙʣʝʡ, ʚʢʣʶʯʘʷ 

ʣʠʮʝʥʟʠʶ) 

ʠʥʪʝʛʨʘʮʠʷ ʪʦʣʴʢʦ ʩ ç1ʉïʩʠʩʪʝʤʘʤʠè 

ʦʪʢʨʳʪʳʡ ʠʩʭʦʜʥʳʡ ʢʦʜ ʙʦʣʴʰʠʝ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ 

ʤʘʣʳʝ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʚʥʝʜʨʝʥʠʝ (ʜʦ 9 

ʤʝʩʷʮʝʚ) 

ʫʭʫʜʰʝʥʠʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤʳ ʧʨʠ ʨʘʩʰʠʨʝʥʠʠ 

ʙʘʟʦʚʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʦʪʟʳʚʳ ʦ ʧʨʦʜʫʢʪʝ 1ʉ: ERP, 

ʤʦʞʥʦ ʩʤʝʣʦ ʟʘʷʚʠʪʴ, ʯʪʦ ʩʘʤʳʤ ʙʦʣʴʰʠʤ ʧʨʝʠʤʫ-

ʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʘʷ ʜʣʷ ʚʩʝʭ ERP-

ʩʠʩʪʝʤ ʝʜʠʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ, ʧʦʟʚʦʣʷʶʱʘʷ ʩʦʢʨʘ-

ʪʠʪʴ ʦʰʠʙʢʠ ʥʘ ʚʩʝʭ ʟʚʝʥʴʷʭ ʪʦʨʛʦʚʦ-ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ, ʘ ʪʘʢʞʝ ʩʦʢʨʘʱʘʶʱʘʷ ʩʨʦʢʠ ʧʦ-

ʣʫʯʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʡ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʣʶʜʠ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʨʘʙʦʪʘʶʱʠʝ 

ʚ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʘ ʢʦʪʦ-

ʨʦʤ ʚʥʝʜʨʷʣʦʩʴ ʜʘʥʥʦʝ ʨʝʰʝʥʠʝ, ʟʘʷʚʣʷʶʪ ʦ ʨʝʘʣʴ-

ʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʭ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ ʦʙ ʫʧʨʦʱʝʥʠʠ ʙʫʭʛʘʣʪʝʨʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʦʩʪʘʚʣʝʥʠʠ ʦʪʯʝʪʥʦʩʪʝʡ. [3] 

ɻʘʣʘʢʪʠʢʘ-ERP ï ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʉʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ 4-ʭ 

ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ ï ʬʠʥʘʥʩʳ, ʣʦ-

ʛʠʩʪʠʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʝʨʩʦʥʘʣ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʩʦʜʝʨʞʘʪ ʜʝʩʷʪʢʠ ʧʦʜʢʣʶʯʘʝʤʳʭ ʤʦʜʫʣʝʡ. 

ʇʣʶʩʳ ʠ ʤʠʥʫʩʳ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 

ʇʣʶʩʳ ʠ ʤʠʥʫʩʳ ʩʠʩʪʝʤʳ ɻʘʣʘʢʪʠʢʘ-ERP 

ʇʣʶʩʳ ʄʠʥʫʩʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʳʡ ʩʨʦʢ ʚʥʝʜʨʝʥʠʷ (ʜʦ ʧʦ-

ʣʫʪʦʨʘ ʣʝʪ) 

ʩʣʦʞʥʦʩʪʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ï ʨʘʩʰʠʨʝʥʠʠ ʙʘʟʦʚʦʡ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʦʩʪʠ ʚʚʠʜʫ ʩʣʦʞʥʦʩʪʠ ʢʦʜʘ, ʥʘ ʢʦʪʦʨʦʤ ʥʘʧʠ-

ʩʘʥʘ ʩʠʩʪʝʤʘ ʤʘʣʘʷ ʩʪʦʠʤʦʩʪʴ (ʜʦ 50000 ʨʫʙʣʝʡ, ʚʢʣʶʯʘʷ 

ʣʠʮʝʥʟʠʶ) 

ʥʘʣʠʯʠʝ API (ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʥʪʝʛʨʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ/ʚʝʙ-ʩʘʡ-

ʪʦʤ) 

ʫʭʫʜʰʝʥʠʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤʳ ʧʨʠ ʝʸ ʤʘʩʰʪʘʙʠʨʦ-

ʚʘʥʠʠ 

ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʦʪʨʘʩʣʝʚʳʭ ʤʦʜʫʣʝʡ 

ʤʘʣʳʝ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʦʙʫʯʝʥʠʝ ʧʝʨ-

ʩʦʥʘʣʘ ʨʘʙʦʪʝ ʩ ʩʠʩʪʝʤʦʡ 

ʩʦʙʩʪʚʝʥʥʦʝ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ 

 

ʀʟʫʯʠʚ ʦʪʟʳʚʳ ʦ ʜʘʥʥʦʤ ʧʨʦʜʫʢʪʝ, ʤʦʞʥʦ ʩʜʝ-

ʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʠʩʪʝʤʘ ʦʯʝʥʴ ʛʠʙʢʘʷ, ʠ ʧʨʠ ʞʝʣʘ-

ʥʠʠ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʫʶ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʦʩʪʴ. ʉʠʩʪʝʤʘ ʠʟ çʘʜʤʠʥʢʠè ʦʙʣʘʜʘʝʪ ʥʝ-

ʦʙʭʦʜʠʤʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʯʪʦʙʳ ʜʘʞʝ ʥʝ 

ʟʥʘʶʱʠʡ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʙʫʭʛʘʣʪʝʨ ʩʤʦʛ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦ ʜʦʥʘʩʪʨʦʠʪʴ ʠʥʪʝʨʬʝʡʩ ʠʣʠ ʰʘʙʣʦʥ ʦʪ-

ʯʸʪʘ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ 

ʜʦʣʞʥʦʩʪʥʳʝ ʣʠʮʘ, ʦʪʚʝʯʘʶʱʠʝ ʚ ʢʦʤʧʘʥʠʠ ʟʘ ʩʦ-

ʧʨʦʚʦʞʜʝʥʠʝ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ 

ʙʦʣʴʰʫʶ ʩʪʦʠʤʦʩʪʴ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʧʨʠ ʥʘʣʠʯʠʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʩʰʠʨʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ, ʘ 

ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ ʦʬʠʮʠʘʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ 

ʩʠʩʪʝʤʝ. [4] 

SAP ERP ï ʩʠʩʪʝʤʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ 

ʧʨʝʜʧʨʠʷʪʠʷ ʦʪ ʦʜʥʦʠʤʝʥʥʦʡ ʥʝʤʝʮʢʦʡ ʢʦʤʧʘʥʠʠ, 
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ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦ-

ʩʪʠ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʝʛʦ ʧʨʦʟʨʘʯʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʢʘʢ ʟʘʷʚʣʷʶʪ ʩʦʟʜʘʪʝʣʠ, ʩʠʩʪʝʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʙʠʟ-

ʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʦʤʧʘʥʠʠ, ʢʫʜʘ 

ʚʥʝʜʨʷʝʪʩʷ ʩʠʩʪʝʤʘ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʩʥʦʚʘʥʘ ʥʘ 

ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʙʘʟʠʩʥʦʡ ʩʠʩʪʝʤʝè, ʢʦʪʦʨʘʷ ʛʘʨʘʥ-

ʪʠʨʫʝʪ ʠʥʪʝʛʨʘʮʠʶ ʚʩʝʭ ʧʨʠʢʣʘʜʥʳʭ ʤʦʜʫʣʝʡ ʠ ʥʝ-

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʘʧʧʘʨʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ. ʊʘʢʘʷ çʩʠ-

ʩʪʝʤʘè ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʚ ʤʥʦʛʦ-

ʫʨʦʚʥʝʚʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʢʣʠʝʥʪ-

ʩʝʨʚʝʨ. ʂ ʦʩʥʦʚʥʳʤ ʤʦʜʫʣʷʤ SAP ERP ʤʦʞʥʦ ʦʪʥʝ-

ʩʪʠ: ʬʠʥʘʥʩʳ, ʢʦʥʪʨʦʣʣʠʥʛ, ʫʧʨʘʚʣʝʥʠʝ ʦʩʥʦʚʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ, ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ, ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʧʦ-

ʪʦʢʘʤʠ, ʩʙʳʪ, ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ, ʪʝʭʦʙʩʣʫʞʠ-

ʚʘʥʠʝ ʠ ʨʝʤʦʥʪ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘ-

ʣʦʤ, ʫʧʨʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʧʦʪʦʢʘʤʠ, ʘ 

ʪʘʢʞʝ ʦʪʨʘʩʣʝʚʳʝ ʨʝʰʝʥʠʷ. ʇʣʶʩʳ ʠ ʤʠʥʫʩʳ ʜʘʥ-

ʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

ʊʘʙʣʠʮʘ 3 

ʇʣʶʩʳ ʠ ʤʠʥʫʩʳ ʩʠʩʪʝʤʳ SAP ERP 

ʇʣʶʩʳ ʄʠʥʫʩʳ 

ʥʘʣʠʯʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝ-

ʤʘʤʠ ʠ ʚʝʙ-ʩʘʡʪʘʤʠ 

ʙʦʣʴʰʦʡ ʩʨʦʢ ʚʥʝʜʨʝʥʠʷ (ʜʦ 5 ʣʝʪ) 

ʩʦʙʩʪʚʝʥʥʦʝ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʙʦʣʴʰʠʝ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʦʙʫʯʝʥʠʝ 

ʧʝʨʩʦʥʘʣʘ 

ʦʪʢʨʳʪʳʡ ʠʩʭʦʜʥʳʡ ʢʦʜ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ (ʜʦ 250000 ʨʫʙʣʝʡ, 

ʚʢʣʶʯʘʷ ʣʠʮʝʥʟʠʶ) ʦʪʩʫʪʩʪʚʠʝ ʩʥʠʞʝʥʠʷ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʧʨʠ ʤʘʩʰʪʘʙʠʨʦ-

ʚʘʥʠʠ 

 

ʆʪʟʳʚʳ ʦ ʜʘʥʥʦʤ ʧʨʦʜʫʢʪʝ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʪʠ-

ʚʦʨʝʯʠʚʳʝ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʵʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʤʦʱʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʦʯʝʥʴ ʩʣʦʞʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ, ʥʦ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ 90% ʚʩʝʭ ʠʤʝʶ-

ʱʠʭʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʟʘʜʘʯ, ʩ ʜʨʫʛʦʡ ʦʩʥʦʚʥʦʡ 

ʧʨʝʪʝʥʟʠʝʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʝʸ ʥʝʣʴʟʷ ʧʨʠʤʝʥʠʪʴ 

ʛʜʝ-ʪʦ ʢʨʦʤʝ ʢʨʫʧʥʝʡʰʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʢʦʨʧʦʨʘ-

ʮʠʡ, ʪʘʢ ʢʘʢ ʩʠʩʪʝʤʘ ʜʦʩʪʘʪʦʯʥʦ ʜʦʨʦʛʘʷ, ʥʦ ʠ, 

ʢʨʦʤʝ ʪʦʛʦ, ʩʦʙʩʪʚʝʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ-ʜʦʨʘʙʦʪʢʘ 

ʦʙʦʡʜʝʪʩʷ ʦʯʝʥʴ ʜʦʨʦʛʦ. ʊʘʢʞʝ ʙʦʣʴʰʠʤ ʥʝʜʦʩʪʘʪ-

ʢʦʤ, ʚʳʩʢʘʟʘʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʷʚʣʷʶʪʩʷ ʦʪ-

ʩʫʪʩʪʚʠʝ ʜʨʫʞʝʩʪʚʝʥʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʧʣʦʭʘʷ ʣʦʢʘ-

ʣʠʟʘʮʠʷ, ʧʨʦʙʣʝʤʘ ʩ ʦʙʥʦʚʣʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʦʪʩʫʪ-

ʩʪʚʠʝ ʦʬʠʮʠʘʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. [5] [6] 

ʄʥʦʶ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ 4 ERP-ʩʠʩʪʝʤʳ: 

ERP.travel, TurboFly ERP, Tally.ERP ʠ ERP Medical. 

ɺʩʝ ʯʝʪʳʨʝ ʩʠʩʪʝʤʳ ʦʙʣʘʜʘʶʪ ʧʨʠʤʝʨʥʦ ʩʭʦʞʝʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ ʠ ʧʦʟʠʮʠʦʥʠʨʫʶʪ ʩʝʙʷ ʢʘʢ 

ERP-ʩʠʩʪʝʤʳ, ʦʜʥʘʢʦ ʥʝ ʚʩʝ ʠʭ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʩʠ-

ʩʪʝʤʘʤʠ, ʨʝʘʣʠʟʫʶʱʠʤʠ ʩʪʨʘʪʝʛʠʶ ERP ʚ ʧʦʣʥʦʡ 

ʤʝʨʝ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʟʦʙʨʘʪʴʩʷ, ʢʘʢʘʷ ʩʠʩʪʝʤʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ERP-ʩʠʩʪʝʤʝ, ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʦʧʨʝʜʝ-

ʣʝʥʠʷʤʠ APICS (American Production and Inventory 

Control Society) ʠ Gartner ʠ ʧʨʦʚʝʜʝʤ ʩʨʘʚʥʠʪʝʣʴ-

ʥʳʡ ʘʥʘʣʠʟ. 

ʉʦʛʣʘʩʥʦ APICS ʚ ERP-ʩʠʩʪʝʤʝ ʜʦʣʞʥʳ ʙʳʪʴ 

ʨʝʘʣʠʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ: 

¶ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-
ʥʳʤʠ ʨʝʩʫʨʩʘʤʠ; 

¶ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʮʝʧʦʯʢʘʤʠ ʧʦ-

ʩʪʘʚʦʢ; 

¶ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʩʰʠʨʝʥʥʦʛʦ ʦʙʲʝʤʥʦ-ʢʘ-

ʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ; ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚ-

ʣʝʥʠʷ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥ-

ʪʘʮʠʝʡ; 

¶  ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʦʥʝʯʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʨʝʩʫʨʩʦʚ; 

¶ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ; 

¶ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝ-

ʥʠʷʤʠ ʩ ʢʣʠʝʥʪʘʤʠ; 

¶ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʠ; 

¶ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ. 

ʉʦʛʣʘʩʥʦ ʞʝ Gartner: 

¶ MRPII; 

¶ ʧʦʜʜʝʨʞʢʠ ʚʩʝʭ ʚʠʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚ; 

¶ ʬʠʥʘʥʩʦʚʦʛʦ ʫʯʝʪʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ; 

¶ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʜʘʞʘʤʠ; 

¶ ʫʧʨʘʚʣʝʥʠʷ ʣʦʛʠʩʪʠʢʦʡ; 

¶ ʫʧʨʘʚʣʝʥʠʷ ʟʘʢʫʧʢʘʤʠ; 

¶ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ. 

ʄʝʪʦʜʠʢʘ ʦʮʝʥʢʠ, ʷʚʣʷʝʪʩʷ ʣʠ ʩʠʩʪʝʤʘ ERP-

ʩʠʩʪʝʤʦʡ, ʧʦʩʪʨʦʝʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ ï ʟʘ ʥʘʣʠ-

ʯʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ ʫ ʩʠ-

ʩʪʝʤʳ ʝʡ ʥʘʯʠʩʣʷʶʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʙʘʣʣ, ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʙʣʦʢʘ, ʧʦʩʣʝ ʯʝʛʦ ʩʫʤʤʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠ 

ʝʩʣʠ ʧʨʝʚʳʰʘʝʪ 70 ʙʘʣʣʦʚ, ʪʦ ʩʠʩʪʝʤʘ ʩʯʠʪʘʝʪʩʷ 

ERP-ʩʠʩʪʝʤʦʡ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʥʝ ʩʯʠʪʘʝʪʩʷ ʪʘ-

ʢʦʚʦʡ. [7] 

ʉʨʘʚʥʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʠʩʪʝʤ ʧʨʝʜʩʪʘʚ-

ʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 4. 
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ʊʘʙʣʠʮʘ 4 

ʉʨʘʚʥʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʠʩʪʝʤ 

ʅʘʣʠʯʠʝ ʩʣʝʜʫʶʱʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ ɹʘʣʣ 
ERP. 

travel 

TurboFly 

ERP 

Tally. 

ERP 

ERP 

Medical 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ 14 + + + - 

ʌʠʥʘʥʩʦʚʳʡ ʫʯʝʪ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ 36 + + + - 

ʋʧʨʘʚʣʝʥʠʝ ʦʩʥʦʚʥʳʤʠ ʬʦʥʜʘʤʠ 5 + + - - 

ʋʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ 7.5 + + - + 

ʊʦʚʘʨʥʳʡ ʫʯʝʪ ʠ ʫʧʨʘʚʣʝʥʠʝ ʩʢʣʘʜʩʢʠʤʠ ʦʧʝʨʘʮʠʷʤʠ 4.5 + + + - 

ʋʧʨʘʚʣʝʥʠʝ ʟʘʢʫʧʢʘʤʠ 5 + + + - 

ʋʧʨʘʚʣʝʥʠʝ ʣʦʛʠʩʪʠʢʦʡ 3 - + - - 

ʋʧʨʘʚʣʝʥʠʝ ʤʘʨʢʝʪʠʥʛʦʚʳʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ 1 + + - - 

ʋʧʨʘʚʣʝʥʠʝ ʦʙʨʘʙʦʪʢʦʡ ʟʘʢʘʟʦʚ 4.5 + + - - 

ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʜʘʞʘʤʠ 5.5 + + + - 

ʕʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʷ 2 - - - - 

ɹʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʘ 7.5 + + + + 

ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ 2 - + - - 

ʋʧʨʘʚʣʝʥʠʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫ-

ʤʝʥʪʘʮʠʝʡ 
2.5 - + - - 

ʉʫʤʤʘ 100 90.5 98 72.5 15 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʯʝʪʳʨʸʭ ʟʘʷʚʣʝʥʥʳʭ ERP-

ʩʠʩʪʝʤ ï ERP.travel, TurboFly ERP, Tally.ERP ʠ ERP 

Medical, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝ-

ʥʠʶ ERP-ʩʠʩʪʝʤʳ ʣʠʰʴ ʪʨʠ ï ʚʩʝ, ʢʨʦʤʝ ERP Med-

ical. ʗ ʙʳ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʣ ʜʘʥʥʘʷ ʩʠʩʪʝʤʫ ʢʘʢ 

ʦʙʳʯʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʢʦ-

ʪʦʨʦʡ ʯʫʪʴ ʚʳʰʝ, ʯʝʤ ʙʘʟʘ ʜʘʥʥʳʭ. ɼʘʥʥʦʝ ʩʨʘʚʥʝ-

ʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʘʣʠʯʠʝ ERP ʚ 

ʥʘʟʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʝʱʝ ʥʝ ʛʦʚʦʨʠʪ 

ʦ ʪʦʤ, ʯʪʦ ʧʝʨʝʜ ʥʘʤʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ERP-ʩʠʩʪʝʤʘ, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʭʨʘʥʠʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴ-

ʰʠʥʩʪʚʦ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʜʣʷ ʨʘʙʦʪʳ ʢʦʤʧʘʥʠʠ 

ʜʘʥʥʳʭ. 

ʂʘʩʘʪʝʣʴʥʦ ʞʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʦʧʳʪʘ, ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʳʝ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʣʠ ʩʝʙʷ ʩ ʣʫʯʰʝʡ ʩʪʦ-

ʨʦʥʳ, ʢʨʦʤʝ ERP Medical. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ 

ʙʘʛʠ çʠʟ ʢʦʨʦʙʢʠè, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʥʝʚʦʟ-

ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʥʠ ʦʜʥʦ ʜʝʡʩʪʚʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʟʘ-

ʧʠʩʴʶ ʚ ʙʘʟʫ ʜʘʥʥʳʭ. ɼʠʟʘʡʥ ʚʩʝʭ ʩʠʩʪʝʤ, ʢʨʦʤʝ 

Tally.ERP ʷʚʣʷʝʪʩʷ ʜʨʫʞʝʣʶʙʥʳʤ ï ʠʥʜʠʡʩʢʘʷ ʩʠ-

ʩʪʝʤʘ ʪʘʢʦʚʦʡ ʥʝ ʷʚʣʷʝʪʩʷ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʳʢʘʪʴ. 

ɹʳʩʪʨʦʜʝʡʩʪʚʠʝ ʩʠʩʪʝʤ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ï ʥʘ ʚʳ-

ʩʦʪʝ. ʊʫʪ ʠʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ERP.travel, ʪʘʢ ʢʘʢ 

ʩʠʩʪʝʤʘ ʨʘʟʚʸʨʥʫʪʘ ʥʝ ʣʦʢʘʣʴʥʦ, ʘ ʥʘ ʦʙʣʘʢʝ ï ʯʝʤ 

ʩʣʘʙʝʝ ʚʘʰ ʢʦʤʧʴʶʪʝʨ ʠ ʯʝʤ ʙʦʣʴʰʝ ʣʶʜʝʡ ʩʠʜʷʪ ʚ 

ʩʠʩʪʝʤʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ɺʘʤʠ, ʪʝʤ ʤʝʜʣʝʥʥʝʝ ʦʥʘ 

ʨʘʙʦʪʘʝʪ. ɻʦʚʦʨʷ ʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ, ʪʦ ʪʫʪ 

ʣʫʯʰʝ ʚʩʝʭ ʩʝʙʷ ʧʦʢʘʟʘʣʘ TurboFly ERP ï ʜʘʥʥʘʷ 

ʩʠʩʪʝʤʘ ʥʘʨʷʜʫ ʩ Tally.ERP ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴ-

ʥʦʡ (ʤʝʞʦʪʨʘʩʣʝʚʦʡ) ʩʠʩʪʝʤʦʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ çʟʘʪʦʯʝʥʘè ʧʦʜ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴ-

ʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʯ. ERP.travel ʠ ERP Medical ʷʚ-

ʣʷʶʪʩʷ ʪʠʧʠʯʥʳʤʠ ʦʪʨʘʩʣʝʚʳʤʠ ʨʝʰʝʥʠʷʤʠ, ʬʫʥʢ-

ʮʠʦʥʘʣ ʢʦʪʦʨʳʭ ʦʨʛʘʥʠʯʝʥ ʚ ʨʘʤʢʘʭ ʦʪʨʘʩʣʠ, ʦʜ-

ʥʘʢʦ ʚ ʩʣʫʯʘʝ ʩ ERP.travel ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʰʠʨʝʥ, 

ʪʘʢ ʢʘʢ ʩʠʩʪʝʤʘ ʧʦʩʪʨʦʝʥʘ ʥʘ ʧʣʘʪʬʦʨʤʝ 1ʉ. 

ʉ ʧʦʤʦʱʴʶ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʨʘʤʢʘʭ 

ʦʧʨʝʜʝʣʝʥʠʡ APICS ʠ Gartner ʫʜʘʣʦʩʴ ʚʳʷʩʥʠʪʴ, 

ʯʪʦ ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʩʠʩʪʝʤʳ, ʧʦʟʠʮʠʦʥʠʨʫʶʱʠʝʩʷ 

ʩʝʙʷ ʢʘʢ ERP-ʩʠʩʪʝʤʳ, ʠʤʠ ʷʚʣʷʶʪʩʷ ï ʥʝʜʦʩʪʘ-

ʪʦʯʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʨʘʩʰʠʨʝʥʘ 

ʚ ʨʘʤʢʘʭ ʩʫʱʝʩʪʚʫʶʱʝʡ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʩʠʩʪʝʤʳ 

ʠʣʠ ʩʠʩʪʝʤʳ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʢʣʠʝʥʪʘʤʠ, ʪʘʢ 

ʢʘʢ ʢʣʶʯʝʚʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ERP-ʩʠʩʪʝʤʳ ʧʦʤʠʤʦ 

ʝʜʠʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʤʦʜʫʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ. 

ʇʦʜ ʧʦʩʣʝʜʥʠʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜ-

ʢʣʶʯʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʣʶʙʦʡ ʠʟ ʤʦʜʫʣʝʡ (ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʙʣʦʢʦʚ) ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ. ɼʘʥʥʳʝ ʤʦʜʫʣʠ 

ʨʘʙʦʪʘʶʪ ʥʝʟʘʚʠʩʠʤʦ ʠ ʤʦʛʫʪ ʙʳʪʴ ʦʪʢʣʶʯʝʥʳ ʠʣʠ 

ʚʢʣʶʯʝʥʳ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. çʅʘʩʪʦʷʱʠʝè 

ERP-ʩʠʩʪʝʤʳ çʠʟ ʢʦʨʦʙʢʠè ʧʦʩʪʘʚʣʷʶʪʩʷ ʩ ʥʘʙʦ-

ʨʦʤ ʪʘʢʠʭ ʤʦʜʫʣʝʡ, ʚʢʣʶʯʠʪʴ ʠʣʠ ʚʳʢʣʶʯʠʪʴ ʢʦʪʦ-

ʨʳʝ ʨʝʰʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʦ ʚʨʝʤʷ ʫʩʪʘʥʦʚʢʠ ʠ 

ʜʘʣʴʥʝʡʰʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤʳ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʧʨʠ ʚʳʙʦʨʝ ERP-ʩʠʩʪʝʤʳ ʜʣʷ ʩʚʦʝʛʦ ʧʨʝʜʧʨʠ-

ʷʪʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʝʸ 

ʩʪʦʠʤʦʩʪʴʶ, ʚʨʝʤʝʥʝʤ ʚʥʝʜʨʝʥʠʷ ʠ ʦʙʫʯʝʥʠʷ ʩʦ-

ʪʨʫʜʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʪʝʤ, ʷʚʣʷʝʪʩʷ ʣʠ ʦʥʘ ERP-

ʩʠʩʪʝʤʦʡ. ɺʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, ɺʘʤ ʥʝ ʥʫʞʝʥ ʚʝʩʴ ʪʦʪ 

ʬʫʥʢʮʠʦʥʘʣ, ʢʦʪʦʨʳʡ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʪʘʢʠʝ ʩʠ-

ʩʪʝʤʳ ʢʘʢ SAP ERP, 1ʉ: ERP ʠ ɺʘʤ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟ-

ʨʘʙʦʪʘʪʴ ʥʘʜʩʪʨʦʡʢʫ ʜʣʷ ɺʘʰʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʣʠʙʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʪʨʘʩʣʝʚʦʡ ʩʠʩʪʝ-

ʤʦʡ, ʢʘʢ ʥʘʧʨʠʤʝʨ, ERP.travel. ʃʶʙʦʝ ʚʥʝʜʨʝʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʯʠʥʘʪʴ ʩ ʘʥʘʣʠʟʘ. 

ɸʥʘʣʠʟ ʦʪʟʳʚʦʚ ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʪʘʢʠʭ çʩʠ-

ʩʪʝʤ-ʛʠʛʘʥʪʦʚè ʢʘʢ SAP ERP, 1C: ERP ʠ ɻʘʣʘʢʪʠʢʘ 

ERP ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʪʦʤ, ʯʪʦ 

ʥʝ ʚʩʝʛʜʘ ʢʨʫʧʥʳʝ ʠʛʨʦʢʠ ʨʳʥʢʘ ʤʦʛʫʪ ʧʦʭʚʘ-

ʩʪʘʪʴʩʷ çʙʘʥʘʣʴʥʦʡè ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ ï ʧʦʣʴʟʦ-

ʚʘʪʝʣʝʡ ʚʦʣʥʫʶʪ ʚʦʧʨʦʩʳ ʦʬʠʮʠʘʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘ-

ʮʠʠ, ʘ ʪʘʢʞʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʧʨʠ ʤʘʩʰʪʘʙʠʨʦʚʘ-

ʥʠʠ. ɼʫʤʘʶ, ʩʪʘʚʠʪʴ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʧʦʯʝʤʫ ʪʘʢʠʝ 

ʙʦʣʴʰʠʝ ʢʦʤʧʘʥʠʠ ʥʝ ʤʦʛʫʪ ʚʳʜʝʣʠʪʴ ʩʨʝʜʩʪʚʘ ʜʣʷ 

ʥʘʧʠʩʘʥʠʷ ʭʦʨʦʰʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʝʢʦʨʨʝʢʪʥʦ, 

ʦʜʥʘʢʦ ʧʨʦʙʣʝʤʘ ʝʩʪʴ. ʊʘʢʞʝ ʦʩʪʘʸʪʩʷ ʬʘʢʪʦʤ ʪʦ, 

ʯʪʦ ʥʝ ʠʤʝʪʴ ʩʦʙʩʪʚʝʥʥʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

ʚ 2019 ʛʦʜʫ ï ʙʦʣʴʰʦʝ ʫʧʫʱʝʥʠʝ, ʪʘʢ ʢʘʢ ʩ ʢʘʞʜʳʤ 

ʛʦʜʦʤ ʫʧʨʘʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʯʝʨʝʟ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʪʦʣʴʢʦ ʫʚʝ-

ʣʠʯʠʚʘʝʪʩʷ. ʆʜʥʘʢʦ ʢʦʤʧʘʥʠʷ 1ʉ ʚʩʸ-ʪʘʢʠ ʧʨʝʜʦ-

ʩʪʘʚʣʷʝʪ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ 
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ʧʨʠʣʦʞʝʥʠʷ, ʪʘʢ ʯʪʦ ʧʦʜʚʠʞʢʠ ʚ ʵʪʦʤ ʚʦʧʨʦʩʝ ʫʞʝ 

ʝʩʪʴ. ɸʥʘʣʦʛʠʯʥʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʧʨʦ open-source 

ʧʨʦʝʢʪʳ ï ʧʨʠ ʥʘʣʠʯʠʠ ʦʪʢʨʳʪʦʛʦ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ 

ʩʦʙʠʨʘʝʪʩʷ ʩʦʦʙʱʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʜʦʧʦʣʥʷʪʴ 

ʠ ʠʩʧʨʘʚʣʷʪʴ ʠʤʝʶʱʠʝʩʷ ʙʘʛʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʧʨʠ 

ʵʪʦʤ ʜʝʣʠʪʴʩʷ ʵʪʠʤʠ ʨʝʰʝʥʠʷʤʠ. ʅʘ ʤʦʡ ʚʟʛʣʷʜ, ʪʘ-

ʢʠʤ ʢʨʫʧʥʳʤ ʢʦʤʧʘʥʠʷʤ ʝʩʪʴ ʢʫʜʘ ʨʘʩʪʠ, ʢʫʜʘ ʨʘʟ-

ʚʠʚʘʪʴʩʷ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʩʚʦʡ ʧʨʦʜʫʢʪ ʢʘʢ ʤʦʞʥʦ 

ʣʫʯʰʝ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʭʦʯʝʪʩʷ ʦʪʤʝʪʠʪʴ, ʯʪʦ ERP-

ʩʠʩʪʝʤʳ ʩʪʘʣʠ çmust haveè ʩʠʩʪʝʤʘʤʠ ʥʘ ʣʶʙʦʤ 

ʧʨʝʜʧʨʠʷʪʠʠ, ʢʦʪʦʨʦʝ ʭʦʯʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʟʘʨʘʙʘ-

ʪʳʚʘʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʜʝʥʝʛ. ʂʦʥʝʯʥʦ, ʤʘʣʝʥʴ-

ʢʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʤʦʞʝʪ ʜʝʣʘʪʴ ʚʩʸ ʚ ʪʘʙʣʠʮʘʭ Excel, 

ʥʦ, ʥʘ ʤʦʡ ʚʟʛʣʷʜ, ʣʫʯʰʝ ʩʨʘʟʫ ʧʨʠʫʯʘʪʴ ʢ ʩʝʙʷ ʢ 

çʭʦʨʦʰʠʤ ʧʨʘʢʪʠʢʘʤ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘè, ʝʩʣʠ ɺʳ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʝʪʝ ʨʘʟʚʠʚʘʪʴʩʷ.  
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