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ɸʅʅʆʊɸʎʀʗ  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʙʦʟʥʘʯʝʥʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʛʠʦʥʦʚ ʚʦʜʦʡ ʥʘ ʧʨʠʤʝʨʝ 

ʂʨʳʤʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʥʝʦʙʭʦʜʠʤʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʂʨʳʤʘ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʦʞʝʥʳ ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʨʝʰʝʥʠʷ ʠʤʝʶʱʠʭʩʷ ʧʨʦʙʣʝʤ ʧʦ ʚʦʜʦʩʥʘʙʞʝ-

ʥʠʶ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ. 

ABSTRACT 

This article marked the fundamental problem of providing water regions on the example of the Crimean 

peninsula. The paper provides a quantitative assessment of the necessary water resources on the territory of Cri-

mea, as well as the possible ways of solving existing problems of water supply in the region. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʩʠʩʪʝʤʳ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʩʪʦʯʥʳʝ ʚʦʜʳ, ʧʦʣʠʚ-

ʥʦʝ ʟʝʤʣʝʜʝʣʠʝ. 

Keywords: water resources, water supply, groundwater, wastewater, irrigation farming. 

 

ɺʦʜʘ ʟʘʥʠʤʘʝʪ 70% ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʥʝʪʳ, ʥʦ 

ʧʦʯʪʠ ʚʩʷ ʦʥʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʦʣʝʥʫʶ ï 97,5%. ʇʨʠ 

ʵʪʦʤ ʧʨʝʩʥʘʷ ʚʦʜʘ ï ʦʩʪʘʶʱʠʝʩʷ 2,5 % ʚʩʝʭ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ï ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʦʩʥʦʚʥʦʤ ʚ ʣʝʜʥʠʢʘʭ ʠ 

ʧʦʪʦʤʫ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʝʜʦʩʪʫʧʥʘ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʚʩʝʛʦ 1% ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʣʘʥʝʪʳ ʧʨʠʛʦʜʝʥ 

ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʝʣʦʚʝʢʦʤ. 

ʇʨʠ ʵʪʦʤ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʝʢʦʚ ʦʙʲʝʤ ʜʦʩʪʫʧʥʳʭ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʤʠʨʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʝʪʩʷ ʚ 

ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ. ɺ ʍʍ ʚʝʢʝ ʥʘʩʝʣʝʥʠʝ ʧʣʘʥʝʪʳ 

ʫʪʨʦʠʣʦʩʴ ʩ 1,6 ʜʦ 6 ʤʣʨʜ. ʯʝʣ, ʧʣʦʱʘʜʴ ʦʨʦʰʘʝ-

ʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʫʚʝʣʠʯʠʣʘʩʴ ʩ 50 ʜʦ 267 ʤʣʥ. ʛʘ, ʘ 

ʧʦʪʨʝʙʣʝʥʠʝ ʚʦʜʳ ʫʚʝʣʠʯʠʣʦʩʴ ʚ ʰʝʩʪʴ ʨʘʟ ï ʩ 500 

ʜʦ 3 500 ʢʤ3 /ʛʦʜ.  

ʈʝʘʣʴʥʫʶ ʥʝʭʚʘʪʢʫ ʚʦʜʳ ʧʨʦʚʦʮʠʨʫʝʪ ʫʚʝʣʠ-

ʯʠʚʰʠʡʩʷ ʩʧʨʦʩ, ʩʚʷʟʘʥʥʳʡ, ʧʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ 

ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʩ ʜʝʤʦʛʨʘʬʠʯʝ-

ʩʢʠʤ ʙʫʤʦʤ, ʠʟʤʝʥʝʥʠʝʤ ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ ʙʦʣʴʰʠʭ 

ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ, ʨʘʟʚʠʪʠʝʤ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʵʥʝʨʛʝʪʠʢʠ, ʫʨʙʘʥʠʟʘʮʠʝʡ, ʧʦʧʫʣʷʨʠʟʘʮʠʝʡ ʙʠʦ-

ʪʦʧʣʠʚʘ. ʂ ʬʘʢʪʦʨʘʤ, ʩʦʢʨʘʱʘʶʱʠʤ ʦʙʲʝʤ ʜʦʩʪʫʧ-

ʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʪʥʦʩʷʪ ʥʝʵʬʬʝʢʪʠʚ-

ʥʦʝ/ʭʠʱʥʠʯʝʩʢʦʝ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝ, ʟʘʛʨʷʟʥʝʥʠʝ 

ʚʦʜʳ ʠ, ʚʦ ʚʩʝ ʙʦʣʴʰʝʡ ʤʝʨʝ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝ-

ʥʝʥʠʷ. 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʚ ʚʦʜʥʦʡ ʩʬʝʨʝ ʦʧʨʝʜʝʣʷ-

ʶʪʩʷ ʫʥʠʢʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʘʤʠʭ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ. ɻʣʘʚʥʦʡ ʠʟ ʵʪʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʦʧʨʝʜʝʣʷ-

ʶʱʝʡ ʧʦʣʠʪʠʯʝʩʢʫʶ ʩʧʝʮʠʬʠʢʫ ʨʦʣʠ ʚʦʜʥʳʭ ʨʝ-

ʩʫʨʩʦʚ, ʩʚʷʟʘʥʘ, ʧʦ ʤʥʝʥʠʶ ʌ. ʌʨʝʷ, ʩ ʪʝʤ, ʯʪʦ 

çʚʦʜʘ ï ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʡ ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ, ʜʝ-

ʬʠʮʠʪʥʳʡ ʪʦʚʘʨ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʥʝʨʘʚʥʦʤʝʨʥʦ, 

ʧʨʠʯʝʤ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʨʘʩʧʦ-

ʣʦʞʝʥʘ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʚʦʜʥʳʭ ʙʘʩʩʝʡʥʘʭè.  

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʥʝʣʴʟʷ ʥʝ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘ-

ʥʠʝ ʦʩʦʙʫʶ ʮʝʥʥʦʩʪʴ ʚʦʜʳ ʜʣʷ ʞʠʟʥʠ ʠ ʦʪʩʫʪʩʪʚʠʝ 

ʟʘʤʝʥʠʪʝʣʝʡ. ʕʪʦ ʚ ʢʨʘʡʥʠʭ ʩʣʫʯʘʷʭ (ʟʘʩʫʭʘ, ʧʘʜʝ-

ʥʠʝ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʩʝʟʦʥ ʧʦʣʠʚʘ) ʜʝʣʘʝʪ ʝⱪ ʮʝʥʥʦʩʪʴ 
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ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʢʦʥʝʯʥʦ ʚʳʩʦʢʦʡ, ʧʨʠʪʦʤ ʯʪʦ ʚ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʮʝʥʥʦʩʪʴ ʧʨʝʩ-

ʥʦʡ ʚʦʜʳ ʨʝʟʢʦ ʧʘʜʘʝʪ. ʅʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ 

ʭʦʪʷ ʧʨʠʚʝʜʝʥʥʦʝ ʚʳʰʝ ʦʧʨʝʜʝʣʝʥʠʝ ʌʨʝʷ ʘʙʩʦ-

ʣʶʪʥʦ ʩʧʨʘʚʝʜʣʠʚʦ, ʦʥʦ ʥʝʧʦʣʥʦ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʦʪ-

ʨʘʞʘʝʪ ʨʷʜ ʚʘʞʥʝʡʰʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʝʩʥʦʡ ʚʦʜʳ 

ʢʘʢ ʧʨʝʜʤʝʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʤʝʞʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʢʦʥʢʫʨʝʥʮʠʠ. ɼʘʥʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʘʚʦʤ ʯʝʣʦʚʝʢʘ ʥʘ 

ʚʦʜʫ, ʤʝʩʪʦʤ ʧʨʝʩʥʦʡ ʚʦʜʳ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʥʘʮʠʦ-

ʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʨʘʥʩʛʨʘʥʠʯʥʳʤ ʨʝʛʫʣʠʨʦ-

ʚʘʥʠʝʤ ʠ, ʥʘʢʦʥʝʮ, ʦʩʦʙʦʡ ʨʦʣʴʶ ʚʦʜʳ ʚ ʵʪʠʢʝ ʠ ʨʝ-

ʣʠʛʠʠ.  

ʀʪʘʢ, ʨʘʩʩʤʦʪʨʠʤ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʫʩʪʦʡʯʠ-

ʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʜʦʡ ʥʘ ʧʨʠʤʝʨʝ ʂʨʳʤʩʢʦʛʦ ʧʦ-

ʣʫʦʩʪʨʦʚʘ. ɼʣʷ ʂʨʳʤʘ ʵʪʦʪ ʚʦʧʨʦʩ ʦʩʪʘʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʚʘʞʥʝʡʰʠʭ, ʫʩʧʝʰʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʢʦʪʦʨʦʛʦ ʩʪʘ-

ʥʝʪ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʣʫʦʩʪ-

ʨʦʚʘ. 

ʉʝʛʦʜʥʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚʦʜʦʩʥʘʙʞʝ-

ʥʠʷ ʂʨʳʤʘ ʷʚʣʷʝʪʩʷ ʉʝʚʝʨʦ-ʂʨʳʤʩʢʠʡ ʢʘʥʘʣ (ɼʥʝ-

ʧʨʦʚʩʢʘʷ ʚʦʜʘ). ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʦʜʦʩʥʘʙʞʝʥʠʝ 

ʂʨʳʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ: 

1) ʟʘ ʩʯʝʪ ʉʝʚʝʨʦ-ʂʨʳʤʩʢʦʛʦ ʢʘʥʘʣʘ ʥʘ 83,5 % - 

ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 2,6 ʤʣʨʜ ʢʫʙ.ʤ ʚʦʜʳ ʚ ʛʦʜ ʚ ʪʝʯʝ-

ʥʠʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 7 ʤʝʩʷʮʝʚ; 

2) ʟʘ ʩʯʝʪ ʨʝʯʥʳʭ ʚʦʜ ʥʘ 9,5% - ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʩ ʜʝʢʘʙʨʷ ʧʦ ʘʧʨʝʣʴ, ʦʙʱʠʡ ʦʙʲʝʤ ʨʝʯʥʦʛʦ 

ʩʪʦʢʘ ʦʢʦʣʦ 0,56 ʤʣʨʜ ʢʫʙ.ʤ/ʛʦʜ;  

3) ʟʘ ʩʯʝʪ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʘ 6,6%, ʩʝʛʦʜʥʷ ʵʪʦ 

ʦʢʦʣʦ 2100 ʩʢʚʘʞʠʥ; ʨʘʥʝʝ ʚ 60-ʝ ʛʦʜʳ ʦʙʱʝʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʩʢʚʘʞʠʥ ʩʦʩʪʘʚʣʷʣʦ ʦʢʦʣʦ 3000 ʰʪ., ʥʦ ʟʘ 

ʩʯʝʪ ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʦʨʦʰʝʥʠʝ, ʫʨʦʚʝʥʴ ʚʦʜʳ 

ʧʦʥʠʟʠʣʩʷ ʥʘ 15-20 ʤ. 

4) ʟʘ ʩʯʝʪ ʦʧʨʝʩʥʝʥʠʷ ʤʦʨʩʢʠʭ ʚʦʜ ʥʘ 0,4%. 

ɺ ʂʨʳʤʫ ʚ ʮʝʣʦʤ ʨʝʘʣʠʟʦʚʘʥʘ ʨʝʛʠʦʥʘʣʴʥʘʷ 

ʩʠʩʪʝʤʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʘʷ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʉʝʚʝʨʦ-ʂʨʳʤʩʢʦʛʦ ʢʘʥʘʣʘ ʜʣʷ ʠʩʪʦʯ-

ʥʠʢʘ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ï ʧʦʣʠʚʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʨʘʡʦʥʘʭ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʝʣʴ-

ʩʢʠʤ ʥʘʩʝʣʝʥʠʝʤ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚʦʧʨʦʩ ʧʦʣʠʚ-

ʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʥʘʠʙʦʣʝʝ ʧʦʣʠʪʠʟʠ-

ʨʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʩʪʘʥʦʚʠʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʩʦʮʠ-

ʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʇʝʨʚʦʥʘʯʘʣʴʥʳʝ ʧʨʦʝʢʪʥʳʝ ʠ 

ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʧʨʠʥʷʪʳʝ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʢʘʥʘʣʘ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʠʰʴ 58% 

ʚʦʜʳ, ʧʦʜʘʚʘʝʤʦʡ ʚ ʢʘʥʘʣ, ʦʩʪʘʣʴʥʳʝ 42% ʩʦʩʪʘʚ-

ʣʷʣʠ ʨʘʩʯʝʪʥʳʝ ʧʦʪʝʨʠ, ʥʘ ʠʩʧʘʨʝʥʠʝ ʠ ʬʠʣʴʪʨʘ-

ʮʠʶ. ʇʨʠ ʦʙʱʝʡ ʜʣʠʥʝ ʢʘʥʘʣʘ ʙʦʣʝʝ 400 ʢʤ, ʦʙʱʠʡ 

ʦʙʲʝʤ ʧʦʪʝʨʴ ʚʦʜʳ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 1 ʤʣʨʜ. ʢʫʙ.ʤ 

ʚʦʜʳ ʚ ʛʦʜ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʪʝʨʴ ʥʘ ʬʠʣʴʪʨʘʮʠʶ 

ʙʳʣʠ ʟʘʙʦʣʦʯʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʟʝʤʝʣʴ ʧʦ-

ʣʫʦʩʪʨʦʚʘ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʯʪʠ 20 ʣʝʪ ʥʘ ʢʘʥʘʣʝ 

ʧʦʩʪʦʷʥʥʦ ʧʨʦʚʦʜʠʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʩʥʠʞʝʥʠʶ ʬʠʣʴ-

ʪʨʘʮʠʠ ʚʦʜʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʩ ʫʯʝʪʦʤ ʩʨʦʢʘ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʘʥʘʣʘ ï ʦʢʦʣʦ 50 ʣʝʪ ʠ ʚʳʩʦʢʦʡ ʩʪʝ-

ʧʝʥʴʶ ʠʟʥʦʩʘ ï ʜʦ 85%, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʦʜʦʙʥʳʭ 

ʨʘʙʦʪʘʭ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤʦʡ. 

ʈʝʞʠʤ ʨʘʙʦʪʳ ʢʘʥʘʣʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʝʟʦʥ-

ʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ: ʣʝʪʥʠʡ ʧʝʨʠʦʜ ï ʧʦʜʘʯʘ ʚʦʜʳ, 

ʟʠʤʥʠʡ ï ʦʪʩʫʪʩʪʚʠʝ ʧʦʜʘʯʠ ʚʦʜʳ, ʨʝʛʣʘʤʝʥʪʥʳʝ ʠ 

ʨʝʤʦʥʪʥʳʝ ʨʘʙʦʪʳ.  

ʉʫʱʝʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʘʩʝ-

ʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴ-

ʥʦʤ ʩʦʩʪʦʷʥʠʠ ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʛʦ ʧʨʦʮʝʥʪʘ ʠʟʥʦʩʘ 

ʩʝʪʝʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ʆʩʥʦʚʘʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʜ-

ʟʝʤʥʳʭ ʚʦʜ ʥʘ ʧʦʣʫʦʩʪʨʦʚʝ ʷʚʣʷʶʪʩʷ ʂʨʳʤʩʢʠʝ 

ʛʦʨʳ, ʦʩʥʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʩʣʦʞʝʥʦ ʛʣʠʥʠʩʪʳʤʠ ʚʦ-

ʜʦʫʧʦʨʥʳʤʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟʚʦʜʥʳʤʠ ʧʦʨʦʜʘʤʠ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʦʜʝʨʞʠʪʩʷ ʚ ʚʝʨʭ-

ʥʝʤ ʷʨʫʩʝ ʧʦʨʦʜ ʛʦʨ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʩʧʨʦʩʪʨʘʥʷ-

ʝʪʩʷ ʥʘ ʩʝʚʝʨ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʧʦʣʫʦʩʪʨʦʚʘ.  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʖʞʥʦʛʦ ʙʝʨʝʛʘ, 

ʪʦ ʦʥʠ ʜʘʣʝʢʦ ʥʝʜʦʩʪʘʪʦʯʥʳ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ.  

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜʟʝʤ-

ʥʳʭ ʚʦʜ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʠʟʳʩʢʘʥʠʷ ʥʦʚʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʫʚʝʣʠʯʝʥʠʷ ʜʝʙʠʪʘ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʫʪʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʣʦʱʘʜʦʢ ʠʩ-

ʢʫʩʩʪʚʝʥʥʦʛʦ ʧʦʧʦʣʥʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤʘʭ ʟʘʧʘʩʥʳʭ ʝʤ-

ʢʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʤʝʨ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʠ ʜʘʥʥʳʭ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ ʠ 

ʤʝʪʦʜʘʭ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʛʠʜʨʦ-

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʮʝʣʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ. 

ʀʩʪʦʯʥʠʢʦʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʦʣʫʦʩʪʨʦʚʘ ʤʦ-

ʞʝʪ ʩʪʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʨʝʩʥʠʪʝʣʴʥʳʭ ʫʩʪʘʥʦ-

ʚʦʢ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʦʜʦʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʶʞ-

ʥʦʝ ʧʦʙʝʨʝʞʴʝ ʂʨʳʤʘ ï ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥʥʦʝ ʦʪ ʧʦ-

ʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʉʝʛʦʜʥʷ ʚ 

ʂʨʳʤʫ ʫʞʝ ʜʝʡʩʪʚʫʝʪ ʨʷʜ ʦʧʨʝʩʥʠʪʝʣʴʥʳʭ ʫʩʪʘʥʦ-

ʚʦʢ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʘʣʦʡ ʠ ʦʯʝʥʴ ʤʘʣʦʡ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʦʩʪʠ.  

ʇʨʠ ʦʙʱʝʛʦʜʦʚʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʚʦʜʝ ʥʘ ʧʠʪʴ-

ʝʚʳʝ ʥʫʞʜʳ ʜʣʷ ʧʦʩʪʦʷʥʥʦ ʧʨʦʞʠʚʘʶʱʝʛʦ ʥʘʩʝʣʝ-

ʥʠʷ (2 ʤʣʥ. ʯʝʣ) ʥʝʦʙʭʦʜʠʤʦ ʦʢʦʣʦ 250 ʤʣʥ. ʢʫʙ.ʤ 

ʚʦʜʳ ʚ ʛʦʜ, ʯʪʦ ʚ ʮʝʣʦʤ ʤʦʞʝʪ ʙʳʪʴ ʧʦʢʨʳʪʦ ʟʘ ʩʯʝʪ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦʣʫʦʩʪʨʦʚʘ. ʅʘ ʥʫʞʜʳ ʦʪʜʳʭʘʶ-

ʱʠʭ (ʜʦ 3 ʤʣʥ. ʯʝʣ ʚ ʪʝʯʝʥʠʝ 6-8 ʤʝʩʷʮʝʚ) ï ʝʱʝ 

ʦʢʦʣʦ 200 ʤʣʥ. ʢʫʙ.ʤ ʚʦʜʳ ʚ ʛʦʜ, ʯʪʦ ʪʘʢ ʞʝ ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʠʤʝʶʱʠʝʩʷ ʨʝʩʫʨʩʳ. ʆʩʥʦʚ-

ʥʳʤ ʧʦʪʨʝʙʠʪʝʣʝʤ ʚʦʜʳ ʷʚʣʷʝʪʩʷ ʧʦʣʠʚʥʦʝ ʟʝʤʣʝ-

ʜʝʣʠʝ ʩ ʦʙʱʠʤ ʧʦʪʨʝʙʣʝʥʠʝ ʜʦ 1,0 ʤʣʨʜ. ʢʫʙ.ʤ ʚʦʜʳ 

ʚ ʛʦʜ ʠ ʦʯʝʥʴ ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʚʦʜʳ. ʀʤʝʥʥʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʥʫʞʜ ʧʦʣʠʚʥʦʛʦ 

ʟʝʤʣʝʜʝʣʠʷ ʷʚʣʷʝʪʩʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʛʣʘʚʥʦʡ 

ʟʘʜʘʯʝʡ ʩʠʩʪʝʤʳ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʂʨʳʤʘ. 

ɻʦʚʦʨʷ ʦ ʩʠʩʪʝʤʝ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʦʣʫʦʩʪʨʦʚʘ 

ʥʝʣʴʟʷ ʥʝ ʩʢʘʟʘʪʴ ʠ ʦ ʩʠʩʪʝʤʝ ʦʯʠʩʪʢʠ ʩʪʦʢʦʚ, ʢʘʢ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʠ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʚʦʜʦʩʥʘʙʞʝ-

ʥʠʷ ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʷ. ɼʣʠʪʝʣʴʥʦʝ ʥʝʜʦʬʠʥʘʥʩʠʨʦ-

ʚʘʥʠʝ ʦʪʨʘʩʣʠ ʧʨʠʚʝʣʦ ʢ ʥʝʛʘʪʠʚʥʦʤʫ ʩʦʩʪʦʷʥʠʶ 

ʚʩʝʭ ʩʠʩʪʝʤ ʠ ʩʦʦʨʫʞʝʥʠʡ. ʅʘʨʷʜʫ ʩ ʚʳʩʦʢʠʤ ʧʨʦ-

ʮʝʥʪʦʤ ʠʟʥʦʩʘ, ʧʨʠ ʦʯʠʩʪʢʝ ʩʪʦʢʦʚ ʥʝ ʧʨʠʤʝʥʷʶʪʩʷ 

ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʪʦʣʴʢʦ ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʯʠʩʪʢʘ). ʉʝʛʦʜʥʷ ʩʠʩʪʝʤʳ 

ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ 

ʢʘʢ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʪʝʭ ʥʝʤʥʦʛʦ-

ʯʠʩʣʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʫʜʘ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʩʙʨʦʩ ʥʝʦʯʠʱʝʥʥʳʭ ʩʪʦʢʦʚ. ʆʩʦʙʦʡ 
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ʦʮʝʥʢʠ ʪʨʝʙʫʝʪ ʩʠʩʪʝʤʘ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʧʨʠʙʨʝʞ-

ʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʚʢʣʶʯʘʶʱʘʷ ʩʙʨʦʩʳ 

ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʤʦʨʝ. ʋʯʠʪʳʚʘʷ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʪʫ-

ʨʠʟʤʘ ʜʣʷ ʵʢʦʥʦʤʠʢʠ ʧʦʣʫʦʩʪʨʦʚʘ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝ-

ʣʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʟʘʱʠʪʝ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜ ʦʪ 

ʟʘʛʨʷʟʥʝʥʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʂʨʳʤʘ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʧʦʣʥʳʡ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʡ ʘʫʜʠʪ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʠ ʦʙʰʠʨʥʳʝ 

ʠʟʳʩʢʘʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʜʦʣʞʥʳ ʣʝʯʴ ʚ ʦʩ-

ʥʦʚʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʥʦʚʣʝʥʥʦʡ 

ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʝʜʦʚʦʛʦ ʨʦʩ-

ʩʠʡʩʢʦʛʦ ʠ ʤʠʨʦʚʦʛʦ ʦʧʳʪʘ.  
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ɸʅʅʆʊɸʎʀʗ 
ɺ ʩʪʘʪʴʝ ʨʘʩʢʨʳʚʘʝʪʩʷ ʧʦʜʨʦʙʥʦʝ ʦʙʲʷʩʥʝʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʪʘʭʝʦʤʝʪʨʘ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ʇʦʢʘʟʘʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʙʦʨʘ. ɼʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʪʦʜʦʚ, ʘ ʠʤʝʥʥʦ (ʧʦʣʷʨʥʳʭ ʠ 

ʩʪʚʦʨʥʳʭ, ʫʛʣʦʚʳʭ ʠ ʣʠʥʝʡʥʳʭ ʟʘʩʝʯʝʢ, ʘ ʪʘʢ ʞʝ ʤʝʪʦʜʳ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ). ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ 

ʪʦʤ, ʯʪʦ ʵʣʝʢʪʨʦʥʥʳʝ ʪʘʭʝʦʤʝʪʨʳ ʩʪʘʣʠ ʥʝʦʪʲʝʤʣʝʤʳʤ ʧʨʝʜʤʝʪʦʤ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʩ ʢʦʪʦʨʳʤ ʣʶʙʘʷ ʩʪʨʦ-

ʠʪʝʣʴʥʘʷ ʠ ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʦʡ. 

ABSTRACT  
The article deals with a detailed explanation of the use of TotalStation in construction. Showing the technical 

characteristics of the device. We give the definition of methods, namely (polar and casement, angular and linear 

serifs, as well as methods of rectangular coordinates). The conclusion is that the total stations have become an 

indispensable item in the building, to which any construction and geodesic work becomes more productive. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʘʭʝʦʤʝʪʨ, ʨʘʟʙʠʚʦʯʥʳʝ ʨʘʙʦʪʳ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʟʘʩʝʯʢʘ, ʦʧʦʨʥʳʝ ʪʦʯʢʠ, ʛʝʦʜʝʟʠ-

ʯʝʩʢʠʝ ʨʘʙʦʪʳ. 

Keywords: instrument, marking works, construction, serif, anchor points, surveying services. 

 

ʇʨʦʙʣʝʤʘ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʩ-

ʩʤʦʪʨʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʧʣʘʥʦʚʳʭ ʨʘʟʙʠʚʦʯʥʳʭ ʨʘʙʦʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʣʝʢ-

ʪʨʦʥʥʦʛʦ ʪʘʭʝʦʤʝʨʘ Leica TS09plus . 

ʇʨʝʞʜʝ ʯʝʤ ʧʝʨʝʡʪʠ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʧʦʩʪʘʚ-

ʣʝʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʨʘʩʩʤʦʪʨʠʤ ʪʝʭʥʠʯʝʩʢʠʝ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʧʨʠʙʦʨʘ. 

ʊʘʭʝʦʤʝʪʨ Leica FlexLine TS09plus ʧʨʝʜʥʘʟʥʘ-

ʯʝʥ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠ ʠʥʞʝʥʝʨʥʳʭ 
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ʨʘʙʦʪ, ʪʨʝʙʫʶʱʠʭ ʩʨʝʜʥʝʡ ʠ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʠʟ-

ʤʝʨʝʥʠʡ. 

ɺ ʪʘʭʝʦʤʝʪʨʝ Leica TS09plus ʨʝʘʣʠʟʦʚʘʥʳ ʩʘ-

ʤʳʝ ʧʝʨʝʜʦʚʳʝ ʚ ʠʥʜʫʩʪʨʠʠ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʟʚʦʣʷʶ-

ʱʠʝ ʧʦʣʫʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʥʘʜʝʞʥʳʝ ʠʟʤʝʨʝʥʠʷ 

ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʩʞʘʪʳʝ ʩʨʦʢʠ. ʅʘʣʠʯʠʝ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʨʘʙʦʪʳ c ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʢʘʨʪʘʤʠ 

/ ʧʦʜʣʦʞʢʘʤʠ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʝʪ ʨʘʙʦʪʫ ʠʥʞʝ-

ʥʝʨʘ. Leica TS09plus ʧʨʝʜʩʪʘʚʣʝʥ ʩʣʝʜʫʶʱʠʤʠ ʤʦ-

ʜʠʬʠʢʘʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ: ʫʛʣʦʚʦʡ 

ʪʦʯʥʦʩʪʠ: 1ò, 2ò, 3ò, 5ò, ʜʠʘʧʘʟʦʥʫ ʠʟʤʝʨʝʥʠʷ ʙʝʟ ʦʪ-

ʨʘʞʘʪʝʣʷ: 500 ʤ ʠʣʠ 1000 ʤ, ʥʠʞʥʝʡ ʛʨʘʥʠʮʝ ʜʠʘʧʘ-

ʟʦʥʘ ʨʘʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ: ʦʪ -20Áʉ, ʦʪ -35Áʉ (ʤʦ-

ʜʝʣʠ Arctic) ʠ ʦʪ -40Áʉ (ʤʦʜʝʣʠ Super Arctic), ʧʳʣʝ-

ʚʣʘʛʦʟʘʱʠʱʝʥʥʦʩʪʴ: IP55 ʠ IP66 [1,14]. 

 

 
ʈʠʩ.1 ʊʘʭʝʦʤʝʪʨ Leica TS09 Plus. 

 

ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: ʮʚʝʪʥʦʡ ʩʝʥʩʦʨʥʳʡ 

ʵʢʨʘʥ, ʥʝʧʨʝʚʟʦʡʜʝʥʥʘʷ ʪʦʯʥʦʩʪʴ ʣʠʥʝʡʥʳʭ ʠʟʤʝ-

ʨʝʥʠʡ: 1.5 ʤʤ + 2 ʤʤ/ʢʤ, ʥʝʧʨʝʚʟʦʡʜʝʥʥʘʷ ʩʢʦʨʦʩʪʴ 

ʠʟʤʝʨʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ:1.0ʩ, ʙʝʩʢʦʥʝʯʥʳʝ ʥʘʚʦʜʷ-

ʱʠʝ ʚʠʥʪʳ, ʜʚʫʭʧʦʟʠʮʠʦʥʥʘʷ ʧʨʦʛʨʘʤʤʠʨʫʝʤʘʷ ʙʦ-

ʢʦʚʘʷ ʢʣʘʚʠʰʘ ʠʟʤʝʨʝʥʠʡ Trigger, ʨʘʩʰʠʨʝʥʥʳʡ 

ʥʘʙʦʨ ʬʫʥʢʮʠʡ ʧʦʣʝʚʦʛʦ ʇʆ FlexField plus (ʚʢʣʶ-

ʯʘʷ ɼʦʨʦʛʘ 3D), ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʛʨʘʬʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ ʠ dxf ʧʦʜʣʦʞʢʘʤʠ, ʚʥʫʪʨʝʥʥʷʷ ʧʘ-

ʤʷʪʴ 100 000 ʪʦʯʝʢ / 60 000 ʠʟʤʝʨʝʥʠʡ, ʠʥʜʫʩʪʨʠ-

ʘʣʴʥʘʷ USB-ʬʣʵʰ ʧʘʤʷʪʴ ʸʤʢʦʩʪʴʶ 1ɻɹ (ʚ ʢʦʤ-

ʧʣʝʢʪʝ; -40Áʉ), Bluetooth, USB, mini-USB, RS232, 

ʚʩʪʨʦʝʥʥʳʡ ʩʪʚʦʨʦʫʢʘʟʘʪʝʣʴ EGL, ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʩʰʠʨʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʟʘ ʩʯʝʪ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʡ ʦʧʮʠʠ ʜʣʷ FlexField plus LEICA Mining 

(TS02/TS06/TS09) [13]. 

Leica TS09plus, ʙʝʟ ʩʦʤʥʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ 

ʥʘʜʝʞʥʳʤ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʪʘʭʝʦʤʝʪʨʦʤ ʚ 

ʩʚʦʝʤ ʢʣʘʩʩʝ, ʙʣʘʛʦʜʘʨʷ ʩʣʝʜʫʶʱʠʤ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ: ʮʚʝʪʥʦʡ ʩʝʥʩʦʨʥʳʡ ʵʢʨʘʥ, 

ʙʳʩʪʨʘʷ ʥʘʚʠʛʘʮʠʷ ʧʦ ʤʝʥʶ ʩ ʧʦʤʦʱʴʶ ʩʝʥʩʦʨʥʦʛʦ 

ʵʢʨʘʥʘ, ʠʢʦʥʦʢ ʠ ʚʢʣʘʜʦʢ, ʮʚʝʪʥʦʡ ʜʠʩʧʣʝʡ ʩ ʚʳʩʦ-

ʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ, ʜʝʪʘʣʴʥʦʝ ʠ ʥʘʛʣʷʜʥʦʝ ʦʪʦʙʨʘ-

ʞʝʥʠʝ ʚʩʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʰʘʛʦʚʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʤʠʥʠʤʠʟʠʨʫʝʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ, ʛʨʘʬʠʯʝʩʢʠʝ ʧʦʜ-

ʩʢʘʟʢʠ ʠ ʧʦʥʷʪʥʳʝ ʠʢʦʥʢʠ, ʫʟʢʠʡ ʠ ʷʨʢʠʡ ʚʠʜʠʤʳʡ 

ʣʘʟʝʨʥʳʡ ʣʫʯ, ʩʦʦʩʥʳʡ ʩ ʦʧʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ, ʠʟ-

ʤʝʨʝʥʠʝ ʠʤʝʥʥʦ ʪʦʡ ʪʦʯʢʠ, ʥʘ ʢʦʪʦʨʫʶ ʙʳʣʦ ʚʳ-

ʧʦʣʥʝʥʦ ʥʘʚʝʜʝʥʠʝ, ʫʛʣʳ ʠ ʪʦʯʝʯʥʳʝ ʦʙʲʝʢʪʳ, 

ʥʘʜʝʞʥʳʝ ʠʟʤʝʨʝʥʠʷ ʥʘ ʢʨʦʤʢʠ, ʙʳʩʪʨʦʝ ʥʘʚʝʜʝʥʠʝ 

ʥʘ ʮʝʣʴ ʧʦ ʚʠʜʠʤʦʤʫ ʣʫʯʫ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʩʩʪʦ-

ʷʥʠʠ, ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʧʦʜ ʦʩʪʨʳʤ ʫʛʣʦʤ, ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʩ ʥʠʟʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʦʪʨʘʞʝʥʠʷ, 

ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʩ ʇʂ ʠ ʧʦʣʝ-

ʚʳʤ ʢʦʥʪʨʦʣʣʝʨʦʤʥʘʢʦʧʠʪʝʣʴ USB-ʬʣʝʰ ʜʣʷ ʠʤ-

ʧʦʨʪʘ ʠ ʵʢʩʧʦʨʪʘ ʧʨʦʝʢʪʦʚ (GSI, DXF, ASCII, 

LandXML, CSV, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʬʦʨʤʘʪ) ʠ ʟʘ-

ʛʨʫʟʢʠ ʩʠʩʪʝʤʥʳʭ ʬʘʡʣʦʚ (ʷʟʳʢ, ʇʆ ʠ ʧʨʠʣʦʞʝʥʠʷ, 

ʬʦʨʤʘʪʳ, ʣʦʛʦʪʠʧ), ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʩ ʇʂ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ActiveSync, ʙʝʩʧʨʦʚʦʜʥʦʡ ʤʦʜʫʣʴ Bluetooth 

[3]. 

ʕʣʝʢʪʨʦʥʥʳʝ ʪʘʭʝʦʤʝʪʨʳ ʨʘʟʣʠʯʘʶʪʩʷ ʫʛʣʦ-

ʚʦʡ ʪʦʯʥʦʩʪʴʶ ʠ ʙʳʚʘʶʪ 1, 2, 3, 5, 6 ʠ 7- ʤʠ ʩʝʢʫʥʜ-

ʥʳʝ. ɽʩʣʠ ʜʘʣʴʥʦʤʝʨ ʪʘʭʝʦʤʝʪʨʘ ʩʧʦʩʦʙʝʥ ʠʟʤʝ-

ʨʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʥʝ ʪʦʣʴʢʦ ʜʦ ʧʨʠʟʤʳ, ʥʦ ʠ ʜʦ ʣʶ-

ʙʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʦ ʪʘʢʦʡ ʪʘʭʝʦʤʝʪʨ ʥʘʟʳʚʘʝʪʩʷ 

ʙʝʟʦʪʨʘʞʘʪʝʣʴʥʳʤ. ʋʜʦʙʥʝʝ ʠ ʩʚʦʙʦʜʥʝʝ ʙʫʜʝʪ 

ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʦʧʝʨʘʪʦʨ ʧʨʠ ʨʘʙʦʪʝ ʩ ʧʨʠʙʦʨʦʤ, 

ʝʩʣʠ ʜʠʘʧʘʟʦʥ ʠʟʤʝʨʷʝʤʳʭ ʨʘʩʩʪʦʷʥʠʡ ʚ ʙʝʟʦʪʨʘ-

ʞʘʪʝʣʴʥʦʤ ʨʝʞʠʤʝ ʙʫʜʝʪ ʙʦʣʴʰʝ. ʈʘʙʦʪʘʷ ʩ ʪʝʦʜʦ-

ʣʠʪʦʤ, ʦʧʝʨʘʪʦʨ ʚʝʜʝʪ ʞʫʨʥʘʣ, ʟʘʧʠʩʳʚʘʷ ʚ ʥʝʛʦ 

ʫʛʣʳ ʠ ʨʘʩʩʪʦʷʥʠʷ. ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʵʪʠʭ ʜʘʥʥʳʭ 

ʧʦʣʫʯʘʝʤ ʢʦʦʨʜʠʥʘʪʳ ʦʙʣʘʢʘ ʪʦʯʝʢ [5,12]. 

ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʛʣʘʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʣʝʢ-

ʪʨʦʥʥʦʛʦ ʪʘʭʝʦʤʝʪʨʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʠʙʦʨ ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʠ ʠʟʤʝʨʷʝʪ ʨʘʩʩʪʦʷʥʠʷ, ʩʥʠʤʘʝʪ ʦʪʩʯʝʪʳ ʠ 

ʚʳʯʠʩʣʷʝʪ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ, ʧʦʩʣʝ ʯʝʛʦ ʟʘʥʦʩʠʪ ʠʭ 
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ʚʦ ʚʥʫʪʨʝʥʥʶʶ ʧʘʤʷʪʴ ʧʨʠʙʦʨʘ. ʆʩʪʘʥʝʪʩʷ ʪʦʣʴʢʦ 

ʧʝʨʝʜʘʪʴ ʵʪʠ ʜʘʥʥʳʝ ʥʘ ʦʬʠʩʥʳʡ ʢʦʤʧʴʶʪʝʨ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʡ ʦʪʨʠʩʦʚʢʠ ʤʝʩʪʥʦʩʪʠ. ɸʚʪʦʤʘʪʠʟʠ-

ʨʫʷ ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ, ʵʣʝʢʪʨʦʥʥʳʡ ʪʘʭʝʦʤʝʪʨ ʫʩʢʦ-

ʨʷʝʪ ʛʝʦʜʝʟʠʯʝʩʢʫʶ ʩʲʝʤʢʫ [8]. 

ʇʦ ʩʫʪʠ, ʵʣʝʢʪʨʦʥʥʳʡ ʪʘʭʝʦʤʝʪʨ ð ʵʪʦ ʵʣʝʢ-

ʪʨʦʥʥʳʡ ʪʝʦʜʦʣʠʪ ʩʦ ʚʩʪʨʦʝʥʥʳʤ ʜʘʣʴʥʦʤʝʨʦʤ. 

ʇʨʠʩʫʪʩʪʚʠʝ ʣʠʤʙʳ ʜʣʷ ʩʥʷʪʠʷ ʦʪʩʯʝʪʦʚ ʧʦ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦʤʫ ʠ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʢʨʫʛʘʤ. ɿʨʠʪʝʣʴʥʘʷ 

ʪʨʫʙʘ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʚ ʪʝʦʜʦʣʠʪʝ ʩ ʣʘʟʝʨʥʳʤ ʜʘʣʴʥʦ-

ʤʝʨʦʤ ʜʣʷ ʥʘʚʝʜʝʥʠʷ ʥʘ ʮʝʣʴ, ʧʨʠʟʤʫ ʠʣʠ ʦʪʨʘʞʘ-

ʶʱʫʶ ʧʣʝʥʢʫ ʠ ʠʟʤʝʨʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ [11,12]. 

ʇʦʩʣʝʜʥʠʝ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʣʠʩʴ ʚ ʚʳʧʦʣʥʝʥʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 16-ʪʠ ʨʘʟʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʭʝʦʤʝʪ-

ʨʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ, ʚʝʣʠʯʠʥʘ ʠ ʟʥʘʢ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʫʛʣʦʚ ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʦʞʝʥʠʷ ʧʦʜ-

ʩʪʘʚʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʣʠʜʘʜʳ, ʠʤʝʥʥʦ ʵʪʠ ʩʠʩʪʝʤʘ-

ʪʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠʤʝʣʠ ʤʝʩʪʦ ʚ ʧʦʣʦʚʠʥʝ ʠʩʩʣʝʜʫ-

ʝʤʳʭ ʧʨʠʙʦʨʘʭ. ʊʘʢ ʞʝ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʦʰʠʙʢʠ ʥʦʩʷʪ ʛʘʨʤʦʥʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʧʦʵʪʦʤʫ 

ʜʣʷ ʠʭ ʘʥʘʣʠʟʘ ʧʨʠʤʝʥʝʥʳ ʨʘʟʣʦʞʝʥʠʷ ʚ ʨʷʜʳ 

ʌʫʨʴʝ. ʊʨʠ ʯʣʝʥʘ ʨʘʟʣʦʞʝʥʠʷ, ʩʪʦʣʴʢʦ ʧʝʨʚʦʥʘ-

ʯʘʣʴʥʦ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʙʨʘʪʴ, ʥʦ ʧʨʠ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷʭ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʫ ʦʜʥʦʛʦ ʠʟ ʧʨʠʙʦʨʦʚ ʦʩʥʦʚ-

ʥʫʶ ʦʰʠʙʢʫ ʜʘʸʪ ʯʝʪʚʝʨʪʳʡ ʯʣʝʥ, ʧʦʵʪʦʤʫ ʦʙʨʘ-

ʙʦʪʢʘ ʚʝʣʘʩʴ ʨʘʟʣʦʞʝʥʠʝʤ ʥʘ 4 ʛʘʨʤʦʥʠʢʠ. 

ʆʰʠʙʢʠ ʩ ʧʝʨʠʦʜʦʤ 360Á ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʩʣʝʜ-

ʩʪʚʠʝʤ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ ʠʣʠ 

ʚʣʠʷʥʠʝʤ ʥʝʩʦʚʧʘʜʝʥʠʷ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʘʣʠʜʘʜʳ ʩ 

ʦʩʴʶ ʚʨʘʱʝʥʠʷ ʧʨʠʙʦʨʘ. ʆʰʠʙʢʠ ʩ ʧʝʨʠʦʜʦʤ 180Á 

ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʩʣʝʜʩʪʚʠʝʤ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ ʚ 

ʦʩʝʚʦʡ ʩʠʩʪʝʤʝ ʧʨʠʙʦʨʘ, ʚʳʟʚʘʥʥʦʡ ʚʥʝʮʝʥʪʨʝʥʥʦ-

ʩʪʴʶ ʘʣʠʜʘʜʳ. ɺʦʟʤʦʞʥʳ ʦʩʪʘʪʦʯʥʳʝ ʦʰʠʙʢʠ ʵʢʩ-

ʮʝʥʪʨʠʩʠʪʝʪʘ ʘʣʠʜʘʜʳ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ ʧʨʠ 

ʜʚʫʭʩʪʦʨʦʥʥʝʡ ʩʠʩʪʝʤʝ ʦʪʩʯʠʪʳʚʘʥʠʷ. ʆʰʠʙʢʠ ʩ 

ʧʝʨʠʦʜʦʤ 120Á ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʩʣʝʜʩʪʚʠʝʤ ʫʧʨʫʛʠʭ 

ʧʝʨʝʤʝʥʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʚ ʧʦʜʲʸʤʥʳʭ ʚʠʥʪʘʭ ʧʦʜ-

ʩʪʘʚʢʠ ʠʣʠ ʜʝʪʘʣʷʭ ʰʪʘʪʠʚʘ. ʉʣʝʜʩʪʚʠʝʤ ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʣʠ ʥʝʪʦʯʥʦʩʪʝʡ ʧʨʠ ʠʟʛʦʪʦʚ-

ʣʝʥʠʠ ʜʘʪʯʠʢʦʚ ʫʛʣʦʚ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʦʰʠʙʢʠ ʩ ʧʝ-

ʨʠʦʜʦʤ 90Á ʠ ʤʝʥʝʝ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʟʤʝʨʷʣʩʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʫʛʦʣ ʤʝʞʜʫ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʥʘ ʜʚʘ 

ʢʦʣʣʠʤʘʪʦʨʘ, ʫʛʦʣ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʩʦʩʪʘʚʣʷʣ 

ʦʢʦʣʦ 69Á. ɺ ʢʘʯʝʩʪʚʝ ʢʦʣʣʠʤʘʪʦʨʦʚ ʠʩʧʦʣʴʟʦʚʘ-

ʣʠʩʴ ʟʨʠʪʝʣʴʥʳʝ ʪʨʫʙʳ ʪʝʦʜʦʣʠʪʦʚ 4ʊ30ʇ, ʦʪʬʦʢʫ-

ʩʠʨʦʚʘʥʥʳʝ ʥʘ ʙʝʩʢʦʥʝʯʥʦʩʪʴ ʠ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʀʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʷ-

ʣʠʩʴ ʧʨʠ ʦʜʥʦʤ ʢʨʫʛʝ (ʢʨʫʛ ʣʝʚʦ) ʩ ʧʝʨʝʩʪʘʥʦʚʢʦʡ 

ʧʦʜʩʪʘʚʢʠ ʥʘ ʰʪʘʪʠʚʝ ʯʝʨʝʟ 30Á, ʧʨʠ ʫʩʪʘʥʦʚʢʘʭ ʦʪ 

0 ʜʦ 360Á ʚʳʧʦʣʥʷʣʠʩʴ ʙʝʟ ʧʝʨʝʨʳʚʦʚ ʠ ʦʜʥʦʦʙ-

ʨʘʟʥʦ ʚʩʝ 13 ʧʨʠʸʤʦʚ ʦʜʥʦʛʦ ʮʠʢʣʘ. 

ʎʝʣʴ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʫʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʪʘʭʝʦ-

ʤʝʪʨʘ Leica TS09. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʣʘʥʦʚʳʭ ʨʘʟ-

ʙʠʚʦʯʥʳʭ ʨʘʙʦʪ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ï ʧʦʣʷʨʥʳʭ ʩʪʚʦʨ-

ʥʳʭ, ʫʛʣʦʚʳʭ ʠ ʣʠʥʝʡʥʳʭ ʟʘʩʝʯʝʢ, ʤʝʪʦʜ 

ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ. (ʈʠʩ.2) 

 
ʈʠʩ.2 ʄʝʪʦʜʳ ʧʦʣʷʨʥʳʭ ʩʪʚʦʨʥʳʭ, ʫʛʣʦʚʳʭ ʠ ʣʠʥʝʡʥʳʭ ʟʘʩʝʯʝʢ, ʤʝʪʦʜ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ. 

 

ʄʝʪʦʜ ʦʙʨʘʪʥʦʡ ʫʛʣʦʚʦʡ ʟʘʩʝʯʢʠ ʜʣʷ ʨʘʟʙʠ-

ʚʦʯʥʳʭ ʨʘʙʦʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ, ʟʘ ʠʩ-

ʢʣʶʯʝʥʠʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʦʧʦʨ ʤʦʩʪʦʚʳʭ 

ʧʝʨʝʭʦʜʦʚ. ɺʦ-ʧʝʨʚʳʭ, (ʦʩʦʙʝʥʥʦ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪ-

ʥʳʭ ʫʩʣʦʚʠʷʭ ʟʘʩʝʯʢʠ), ʤʝʪʦʜ ʦʙʨʘʪʥʦʡ ʫʛʣʦʚʦʡ ʟʘ-

ʩʝʯʢʠ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ 

ʪʦʯʥʳʤ , ʘ ʚʦ-ʚʪʦʨʳʭ, ʚ ʵʪʦʤ ʤʝʪʦʜʝ ʚʣʠʷʥʠʝ ʠʩʭʦʜ-

ʥʳʭ ʜʘʥʥʳʭ ʥʘ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ 

ʟʘʩʝʢʘʝʤʦʡ ʪʦʯʢʠ ʷʚʣʷʝʪʩʷ ʥʘʠʤʝʥʴʰʠʤ. ʇʨʘʚʜʘ, 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʧʨʦʝʢʪʥʦʡ ʪʦʯʢʠ ʤʝʪʦ-

ʜʦʤ ʦʙʨʘʪʥʦʡ ʫʛʣʦʚʦʡ ʟʘʩʝʯʢʠ ʥʫʞʥʦ ʚʳʧʦʣʥʷʪʴ 

ʨʝʜʫʮʠʨʦʚʘʥʠʝ, ʠ ʬʦʨʤʫʣʳ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʢʦʦʨ-

ʜʠʥʘʪ ʪʦʯʢʠ ʷʚʣʷʶʪʩʷ ʛʨʦʤʦʟʜʢʠʤʠ. ʅʦ ʩʦʚʨʝʤʝʥ-

ʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʪʘʭʝʦʤʝʪʨʳ, ʥʘʧʨʠʤʝʨ, Leica 

TS09 ʠʤʝʶʪ ʚʩʪʨʦʝʥʥʫʶ ʬʫʥʢʮʠʶ ʨʝʰʝʥʠʷ ʦʙʨʘʪ-

ʥʦʡ ʫʛʣʦʚʦʡ ʟʘʩʝʯʢʠ. ʇʨʠʯʝʤ ʟʘʩʝʯʢʘ ʤʦʞʝʪ ʚʳʧʦʣ-

ʥʷʪʴʩʷ ʧʦ ï ʨʘʟʥʦʤʫ, ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʦʧʦʨʥʳʭ ʪʦʯʝʢ 

ï ʦʪ 2 ʜʦ 5, ʘ ʢʦʛʜʘ ʠʤʝʶʪʩʷ ʠʟʙʳʪʦʯʥʳʝ ʠʟʤʝʨʝʥʠʷ, 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʝʨʦʷʪʥʝʡʰʠʝ ʟʥʘʯʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʩ 

ʦʮʝʥʢʦʡ ʪʦʯʥʦʩʪʠ. ʂ ʪʦʤʫ ʞʝ ʪʘʭʝʦʤʝʪʨ Leica TS09 

ï ʪʦʯʥʳʡ ʧʨʠʙʦʨ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʫʛʣʳ ʤʦʞʥʦ 

ʠʟʤʝʨʷʪʴ ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ 5ò, ʘ ʨʘʩʩʪʦʷʥʠʷ 

1.5ʤʤ+2ʤʤ/ʢʤ, 4ʤʤ, ʜʘʣʴʥʦʩʪʴ: 7500ʤ ʧʦ 1 ʧʨʠʟʤʝ, 

1000ʤ, ʧʘʤʷʪʴ 100 000. ʇʦʵʪʦʤʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩ-
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ʧʦʣʴʟʦʚʘʪʴ ʪʘʢʠʝ ʧʨʠʙʦʨʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʚʥʫʪʨʝʥ-

ʥʝʡ ʨʘʟʙʠʚʦʯʥʦʡ ʩʝʪʠ ʟʜʘʥʠʷ ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ ʥʘ ʠʩ-

ʭʦʜʥʳʭ ʠ ʤʦʥʪʘʞʥʳʭ ʛʦʨʠʟʦʥʪʘʭ ʤʝʪʦʜʦʤ ʦʙʨʘʪ-

ʥʦʡ ʫʛʣʦʚʦʡ ʟʘʩʝʯʢʠ ʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʙʠʚʦʯʥʳʭ ʨʘ-

ʙʦʪ. ʄʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʫʥʢʪʳ ʧʣʘʥʦʚʦʡ 

ʨʘʟʙʠʚʦʯʥʦʡ ʩʝʪʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ ʚ ʢʘʯʝ-

ʩʪʚʝ ʦʧʦʨʥʳʭ ʪʦʯʝʢ. ʅʦ ʣʫʯʰʝ ʦʧʦʨʥʫʶ ʩʝʪʴ ʩʛʫ-

ʩʪʠʪʴ ʪʝʤ ʞʝ ʧʨʠʙʦʨʦʤ. ʆʧʦʨʥʫʶ ʩʝʪʴ ʥʫʞʥʦ ʩʧʨʦ-

ʝʢʪʠʨʦʚʘʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʣʘ 

ʩʦʙʦʡ ʯʝʪʳʨʸʭʫʛʦʣʴʥʠʢ, ʜʣʠʥʘ ʩʪʦʨʦʥ ʢʦʪʦʨʦʛʦ, 

ʜʦʣʞʥʘ ʙʳʪʴ ʦʢʦʣʦ 250 ʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚʦʢʨʫʛ 

ʟʜʘʥʠʷ ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ, ʠ ʯʪʦʙʳ ʩ ʟʘʩʝʢʘʝʤʳʭ ʪʦ-

ʯʝʢ ʥʘ ʣʶʙʦʤ ʛʦʨʠʟʦʥʪʝ ʙʳʣʦ ʚʠʜʥʦ ʥʝ ʤʝʥʝʝ 3 

ʦʧʦʨʥʳʭ ʪʦʯʝʢ. ʉʝʪʴ ʞʝʣʘʪʝʣʴʥʦ ʩʪʨʦʠʪʴ ʧʦ ʤʝʪʦ-

ʜʠʢʝ ʧʦʣʠʛʦʥʦʤʝʪʨʠʠ IV ʢʣʘʩʩʘ, ʪʦʯʥʦʩʪʴ ʧʨʠʙʦʨʘ 

ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ. 

ʈʘʩʩʤʦʪʨʠʤ ʨʘʟʙʠʚʢʫ ʚʥʫʪʨʝʥʥʝʡ ʨʘʟʙʠʚʦʯʥʦʡ 

ʩʝʪʠ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʫʞʥʦ ʥʘʤʝʪʠʪʴ ʧʦʣʦʞʝʥʠʝ 

ʧʫʥʢʪʦʚ ʚʥʫʪʨʝʥʥʝʡ ʩʝʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʥʦʚʥʳʭ 

ʦʩʝʡ ʧʨʦʤʝʨʘʤʠ ʨʫʣʝʪʢʦʡ. ɼʦʣʞʥʳ ʙʳʪʴ ʟʘʜʘʥʳ ʢʦ-

ʦʨʜʠʥʘʪʳ ʧʫʥʢʪʦʚ ʚʥʫʪʨʝʥʥʝʡ ʩʝʪʠ ʚ ʤʝʩʪʥʦʡ ʩʠ-

ʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʧʨʦʝʢʪʦʤ. ʅʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʥʘʤʝʯʝʥʥʳʭ ʧʫʥʢʪʘʭ, ʥʫʞʥʦ ʧʨʦʚʝʩʪʠ ʥʘʧʨʘʚʣʝʥʠʷ 

ʦʩʝʚʦʛʦ ʤʝʨʠʜʠʘʥʘ, ʢʦʪʦʨʳʡ ʙʳʣ ʧʦʣʫʯʝʥ ʠʟ ʨʝʰʝ-

ʥʠʷ ʦʙʨʘʪʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʟʘʜʘʯʠ, ʜʝʣʘʝʪʩʷ ʵʪʦ 

ʧʨʠ ʧʦʤʦʱʠ ʪʨʘʥʩʧʦʨʪʠʨʘ. ʎʝʥʪʨʠʨʦʚʘʥʠʝ ʪʘʭʝʦ-

ʤʝʪʨʘ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘʜ ʧʝʨʚʳʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ 

ʧʫʥʢʪʦʤ ʚʥʫʪʨʝʥʥʝʡ ʩʝʪʠ, ʠ ʜʝʣʘʶʪʩʷ ʟʘʩʝʯʢʠ ʥʘ 3 

ʠʣʠ ʙʦʣʝʝ ʚʠʜʠʤʳʭ ʦʧʦʨʥʳʭ ʪʦʯʢʘʭ, ʥʘʜ ʢʦʪʦʨʳʤʠ 

ʨʘʥʝʝ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʠ ʦʪʮʝʥʪʨʠʨʦʚʘʥʳ ʦʪʨʘʞʘ-

ʪʝʣʠ [4]. 

ʄʝʪʦʜ ʧʦʣʷʨʥʳʭ ʢʦʦʨʜʠʥʘʪ, ʷʣʷʝʪʩʷ ʩʘʤʳʤ 

ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʨʘʟʙʠʚʢʠ ʠ ʧʝʨʝʥʝʩʝʥʠʷ 

ʧʨʦʝʢʪʘ ʚ ʥʘʪʫʨʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʪʘʭʝʦʤʝʪʨʘ. ʇʝʨʝʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʥʫʞʥʦ ʧʨʦʚʝ-

ʨʷʪʴ ʚʩʝ ʟʘʢʨʝʧʣʝʥʥʳʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʩʝʪʠ ʩʛʫʱʝ-

ʥʠʷ ʠʣʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʦʚʳʝ ʩ ʠʟʤʝʨʝʥʠʝʤ ʨʘʩʩʪʦ-

ʷʥʠʡ ʠ ʫʛʣʦʚ, ʩʜʝʣʘʪʴ ʪʦʧʦʛʨʘʬʠʯʝʩʢʫʶ ʩʲʝʤʢʫ 

ʤʝʩʪʥʦʩʪʠ. ɿʘʢʨʝʧʣʷʝʤ ʦʩʠ ʟʜʘʥʠʷ ʩ ʦʧʦʨʥʳʤʠ ʪʦʯ-

ʢʘʤʠ. ɺ ʟʘʢʣʶʯʝʥʠʠ ʨʘʙʦʪʳ, ʦʩʠ ʟʜʘʥʠʷ ʧʨʠʚʷʟʳ-

ʚʘʝʤ ʢ ʪʚʸʨʜʳʤ ʪʦʯʢʘʤ ʩ ʠʟʚʝʩʪʥʳʤʠ ʢʦʦʨʜʠʥʘ-

ʪʘʤʠ. ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʨʘʙʦʪʳ ʩ ʥʘʭʦʞʜʝʥʠʝʤ ʫʛʣʦʚ 

ʠ ʨʘʩʩʪʦʷʥʠʡ, ʚʩʝ ʚʳʰʝ ʩʜʝʣʘʥʥʳʝ ʠ ʧʦʩʣʝʜʫʶʱʠʝ 

ʨʘʙʦʪʳ ʚʳʧʦʣʥʝʥʳ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʪʘʭʝʦ-

ʤʝʪʨʘ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘʡʪʠ ʢʦʦʨʜʠ-

ʥʘʪʳ ʵʪʠʭ ʦʩʝʡ, ʥʫʞʥʦ ʧʨʦʥʫʤʝʨʦʚʘʪʴ ʧʝʨʝʩʝʯʝʥʠʝ 

ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ [6,7]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʚʷʟʠ ʩ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠʝʤ ʥʦʚʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʦʙʝʩʧʝʯʝʥʠʡ ʠ ʵʣʝʢʪʨʦʥ-

ʥʳʭ ʧʨʠʙʦʨʦʚ ʩʪʘʣʦ ʧʨʦʱʝ ʚʳʧʦʣʥʷʪʴ ʤʥʦʛʠʝ ʩʪʨʦ-

ʠʪʝʣʴʥʳʝ ʠ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʨʘʙʦʪʳ, ʢʦʪʦʨʳʝ ʧʦʪʨʝ-

ʙʦʚʘʣʠ ʙʳ ʦʯʝʥʴ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʟʘʪʨʘʪ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦʯʪʠ ʚʩʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʨʘʙʦʪʳ 

ʚʳʧʦʣʥʷʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘ-

ʭʝʦʤʝʪʨʦʚ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʙʦʣʝʝ ʫʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʦʙʝʩʧʝʯʝʥʠʷʭ. ɺʩʸ ʵʪʦ 

ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʚʳʧʦʣʥʠʪʴ ʨʘ-

ʙʦʪʫ, ʢʦʪʦʨʘʷ ʧʦʪʨʝʙʦʚʘʣʘ ʙʳ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʚʨʝ-

ʤʝʥʠ, ʝʩʣʠ ʙʳ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʩʪʘʨʳʤʠ ʦʪʝʯʝ-

ʩʪʚʝʥʥʳʤʠ ʛʝʦʜʝʟʠʯʝʩʢʠʤʠ ʧʨʠʙʦʨʘʤʠ ʠ ʦʙʨʘʙʦ-

ʪʘʥʘ ʚʨʫʯʥʫʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʫʣ 

ʠ ʟʘʜʘʯ. ʅʘʫʢʘ ʠ ʪʝʭʥʠʢʘ ʥʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ, ʦʥʘ ʩ 

ʢʘʞʜʳʤ ʜʥʸʤ ʚʩʸ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʨʘʟʚʠʚʘʝʪʩʷ ʚ 

ʣʫʯʰʫʶ ʩʪʦʨʦʥʫ, ʯʪʦ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʩʢʘʟʳʚʘ-

ʝʪʩʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
1. ɸʩʪʘʭʦʚʘ ʀ.ɸ. ɻʝʦʜʝʟʠʷ // ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝ-

ʩʢʦʝ ʧʦʩʦʙʠʝ, ʌʝʜʝʨʘʣʴʥʦʝ ʘʛʝʥʪʩʪʚʦ ʧʦ ʦʙʨʘʟʦʚʘ-

ʥʠʶ, ɻʆʋ ɺʇʆ "ʄʘʡʢʦʧʩʢʠʡ ʛʦʩ. ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʫʥ-ʪ", ʌʘʢ. ʘʛʨʘʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʂʘʬ. ʟʝʤʣʝ-

ʫʩʪʨʦʡʩʪʚʘ. ʄʘʡʢʦʧ, 2009 

1. ɻʨʠʙʢʦʚʘ ʀ.ʉ., ʖʨʠʡ ɸ.ɺ., ɹʝʜʠʥ ɻ.ɺ., ʅʠ-

ʟʦʚʩʢʠʭ ɸ.ʉ., ʄʦʩʢʚʠʥʘ ʆ.ɺ.ʆʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳʭ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʝʬʦʨʤʘ-

ʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ // ʅʘʫʢʘ. ʊʝʭʥʠʢʘ. 

ʊʝʭʥʦʣʦʛʠʠ (ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢ). 2016. ̄  2. 

ʉ. 91-94. 

2. ɻʨʠʙʢʦʚʘ ʃ.ɸ., ʉʢʨʠʧʢʠʥʘ ʀ.ɸ., ʐʘʙʘʥʦʚʘ 

ʀ.ɻ., ʃʳʯʘʛʠʥ ɼ.ɺ., ɻʦʨʙʝʥʢʦ ɺ.ɺ., ʉʘʣʴʥʠʢʦʚ ʗ.ʆ. 

ɻʝʦʜʝʟʠʯʝʩʢʠʡ ʜʝʬʦʨʤʘʮʠʦʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʪʝʭ-

ʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫʥʠʢʘʣʴʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫ-

ʞʝʥʠʡ //ʅʘʫʢʘ. ʊʝʭʥʠʢʘ. ʊʝʭʥʦʣʦʛʠʠ 

(ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢ). 2016. ̄  2. ʉ. 104-108 

3. ʐʝʚʯʝʥʢʦ ɻ.ɻ., ɾʝʣʪʢʦ ʏ.ʅ., ɻʫʨʘ ɼ.ɸ., ʇʘʩ-
ʪʫʭʦʚ ʄ.ɸ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʤʝʱʝʥʠʡ ʠ ʦʩʘʜʦʢ ʩʦʦʨʫ-

ʞʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʠʩʢʦʚʦʛʦ ʤʝʪʦʜʘ ʫʨʘʚ-

ʥʠʚʘʥʠʷ // ʅʦʚʳʡ ʫʥʠʚʝʨʩʠʪʝʪ. ʉʝʨʠʷ: ʊʝʭʥʠʯʝʩʢʠʝ 

ʥʘʫʢʠ. 2013. ˉ 7 (17). ʉ. 37-40 

4. ʍʦʨʮʝʚ ɺ.ʃ., ʇʨʦʩʢʫʨʘ ɼ.ɺ., ʐʝʚʯʝʥʢʦ ɻ.ɻ., 
ɻʫʨʘ ɼ.ɸ. ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʠ ʚʝʨ-

ʪʠʢʘʣʴʥʳʤʠ ʩʤʝʱʝʥʠʷʤʠ ʩʦʦʨʫʞʝʥʠʡ // ʉʙʦʨʥʠʢ 

ʪʨʫʜʦʚ ʢʦʥʬʝʨʝʥʮʠʠ: ʅʘʫʢʠ ʦ ɿʝʤʣʝ ʥʘ ʩʦʚʨʝʤʝʥ-

ʥʦʤ ʵʪʘʧʝ. VI  ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝ-

ʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ. 2012. ʉ. 12 0-123 

5. ɻʫʨʘ ɼ.ɸ., ɼʦʮʝʥʢʦ ɸ.ɽ. ʆ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʚʳʧʦʣʥʝʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʲʝʤʢʠ // ʉʙʦʨʥʠʢ ʪʨʫ-

ʜʦʚ ʢʦʥʬʝʨʝʥʮʠʠ: ɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʥʘʫʢʠ. ʄʘ-

ʪʝʨʠʘʣʳ IX ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ. 2013. ʉ. 204-205 

6. ɾʝʣʪʢʦ ʏ.ʅ., ɻʫʨʘ ɼ.ɸ., ʐʝʚʯʝʥʢʦ ɻ.ɻ., 

ɹʝʨʜʟʝʥʠʰʚʠʣʠ ʉ.ɻ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʟʤʝʨʝʥʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ 

ʫʛʣʦʚ ʵʣʝʢʪʨʦʥʥʳʤʠ ʪʘʭʝʦʤʝʪʨʘʤʠ // ʄʝʪʨʦʣʦʛʠʷ. 

2014. ˉ 2. ʉ. 17-20 

7. ʇʘʩʪʫʭʦʚ ʄ.ɸ., ɼʝʥʠʩʝʥʢʦ ɺ.ɺ., ɻʫʨʘ ɼ.ɸ., 
ʐʝʚʯʝʥʢʦ ɻ.ɻ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʛʝʦʜʝʟʠ-

ʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ ʟʘ ʥʝʧʨʘʚʠʣʴʥʦʩʪʴ ʬʦʨʤʳ ʮʘʧʬ ʠ 

ʙʦʢʦʚʦʝ ʛʥʫʪʠʝ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ // ʅʘʫʯʥʳʝ ʪʨʫʜʳ 

ʂʫʙʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. 2016.  ̄11. ʉ. 155-171 

8. ɾʝʣʪʢʦ ʏ.ʅ., ɻʫʨʘ ɼ.ɸ., ʇʘʩʪʫʭʦʚ ʄ.ɸ., 
ʐʝʚʯʝʥʢʦ ɻ.ɻ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʚʥʝʮʝʥʪʨʝʥ-

ʥʦʩʪʠ ʘʣʠʜʘʜʳ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʭʝʦʤʝʪʨʦʚ // ʀʟʚʝ-

ʩʪʠʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. ɻʝʦʜʝʟʠʷ ʠ ʘʵʨʦ-

ʬʦʪʦʩʲʝʤʢʘ. 2015. ˉ 6. ʉ. 18-23 

9. ɾʝʣʪʢʦ ʏ.ʅ., ɻʫʨʘ ɼ.ɸ., ɸʚʝʪʠʩʷʥ ɻ.ɻ. ʀʟʤʝ-

ʨʝʥʠʷ ʛʝʦʤʝʪʨʠʠ ʚʳʩʦʢʠʭ ʩʪʘʣʴʥʳʭ ʪʨʸʭʛʨʘʥʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ // ʀʟʚʝʩʪʠʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝ-

ʥʠʡ. ɻʝʦʜʝʟʠʷ ʠ ʘʵʨʦʬʦʪʦʩʲʝʤʢʘ. 2010. ˉ 6. ʉ. 13-

19. 

10. ɻʫʨʘ ʊ.ɸ., ʂʘʨʘʥʦʚʘ ɺ.ɺ., ʊʭʘʟʝʧʣʦʚʘ ɼ.ɸ. 
ɻʝʦʜʝʟʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦʜʟʝʤ-

ʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʚ ʫʩʣʦʚʠʷʭ ʛ. ʂʨʘʩʥʦʜʘʨʘ ʠ 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ // ɺʝʩʪʥʠʢ ʤʘʛʠʩʪʨʘʪʫʨʳ. 

2016. ˉ11-3. C. 18-22 

http://elibrary.ru/item.asp?id=19482133
http://elibrary.ru/item.asp?id=26375432
http://elibrary.ru/item.asp?id=26375432
http://elibrary.ru/item.asp?id=26375432
http://elibrary.ru/contents.asp?issueid=1593140
http://elibrary.ru/contents.asp?issueid=1593140
http://elibrary.ru/contents.asp?issueid=1593140
http://elibrary.ru/contents.asp?issueid=1593140&selid=26375432
http://elibrary.ru/item.asp?id=26375435
http://elibrary.ru/item.asp?id=26375435
http://elibrary.ru/item.asp?id=26375435
http://elibrary.ru/contents.asp?issueid=1593140
http://elibrary.ru/contents.asp?issueid=1593140
http://elibrary.ru/contents.asp?issueid=1593140&selid=26375435
http://elibrary.ru/contents.asp?issueid=1593140&selid=26375435
http://elibrary.ru/contents.asp?issueid=1593140&selid=26375435
http://elibrary.ru/item.asp?id=26773007
http://elibrary.ru/item.asp?id=26773007
http://elibrary.ru/item.asp?id=26773007
http://elibrary.ru/contents.asp?issueid=1610319
http://elibrary.ru/contents.asp?issueid=1610319
http://elibrary.ru/contents.asp?issueid=1610319
http://elibrary.ru/contents.asp?issueid=1610319&selid=26773007
http://elibrary.ru/contents.asp?issueid=1610319&selid=26773007
http://elibrary.ru/contents.asp?issueid=1610319&selid=26773007


SCIENCES OF EUROPE # 11 (11), 2017 |  EARTH SCIENCES 9 

11. ɻʫʨʘ ʊ.ɸ., ɻʨʠʙʢʦʚʘ ʃ.ɸ., ɻʦʣʦʪʠʥʘ ʖ.ʀ. 
ɸʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʘʙʦʪʳ ʩ ʪʘʭʝʦʤʝʪʨʦʤ Leica 

// ʅʦʚʳʡ ʫʥʠʚʝʨʩʠʪʝʪ. ʉʝʨʠʷ: ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ. 

2016. ̄  6-7 (52-53). ʉ. 11-14 

12. ɻʫʨʘ ɼ.ɸ., ʐʝʚʯʝʥʢʦ ɻ.ɻ., ɻʫʨʘ ʊ.ɸ., ʄʫ-

ʨʠʝʚ ʊ.ɸ. ʆ ʧʨʦʭʦʞʜʝʥʠʠ ʫʯʝʙʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ 

ʧʨʘʢʪʠʢʠ ʚ ʂʫʙɻʊʋ ʩʪʫʜʝʥʪʘʤʠ ʥʘʧʨʘʚʣʝʥʠʡ 

çʉʪʨʦʠʪʝʣʴʩʪʚʦè // ʅʘʫʯʥʳʝ ʪʨʫʜʳ ʂʫʙʘʥʩʢʦʛʦ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

2016.  ̄12. ʉ. 180-194 

13. ɹʨʳʥʴ ʄ. ʗ. ʠ ʜʨ. ʀʥʞʝʥʝʨʥʘʷ ʛʝʦʜʝʟʠʷ // 

ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ɻʦʩ. ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝ-

ʥʠʝ ʚʳʩʰ. ʧʨʦʬ. ʦʙʨʘʟʦʚʘʥʠʷ "ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩ. 

ʫʥ-ʪ ʧʫʪʝʡ ʩʦʦʙʱ. ʧʦʜ ʨʝʜ. ɺ. ɸ. ʂʦʫʛʠʷ. ʉʘʥʢʪ-ʇʝ-

ʪʝʨʙʫʨʛ, 2007 

 

ʅɽʇɽʈʀʆɼʀʏɽʉʂʀɽ ɹʓʉʊʈʆʇʈʆʊɽʂɸʖʑʀɽ ʗɺʃɽʅʀʗ ɺ 
ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼɽ 

 

ʉʘʣʴʥʠʢʦʚ ɺ.ʅ. 

ʊʦʤʩʢʠʡ ʇʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʧʨʦʬʝʩʩʦʨ 

ʊʦʤʩʢ 

ʏʝʨʥʳʭ ɽ.ʉ. 

ʊʦʤʩʢʠʡ ʇʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʩʪʫʜʝʥʪ 

ʊʦʤʩʢ 

 

SPEED NON-RECURRENT PHENOMENA IN THE 
ENVIRONMENT 

 

Salnikov V.N. 

Tomsk polytechnic university, professor 

Tomsk 

Chernykh E.S. 

Tomsk polytechnic university, student 

Tomsk 

 

ɸʅʅʆʊɸʎʀʗ 

ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʘʨʝʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʛʝʥʝʨʘʮʠʠ ʠ ʨʝʣʘʢʩʘʮʠʠ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʳʭ ʩʠʩʪʝʤ (ʜʦʣʛʦʞʠʚʫʱʠʭ ʧʣʘʟʤʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʌʨʘʥʮʠʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʦʙ-

ʱʝʥʠʷ ʕʤʝ ʄʠʰʝʣʝʤ ʥʘʙʣʶʜʝʥʠʡ ʠʭ ʚʟʣʝʪʘ ʠ ʧʦʩʘʜʦʢ. ʋʩʪʘʥʦʚʣʝʥʘ ʯʝʪʢʘʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʟʦʥ ʧʦʚʳʰʝʥ-

ʥʦʡ ʧʣʦʪʥʦʩʪʠ ʜʦʣʛʦʞʠʚʫʱʠʭ ʧʣʘʟʤʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʬʦʨʤʘʤ ʨʝʣʴʝʬʘ, ʦʩʦʙʝʥʥʦ ʢ 

ʦʙʣʘʩʪʷʤ ʩʦʧʨʷʞʝʥʠʷ ʛʦʨʥʦ-ʭʦʣʤʠʩʪʦʛʦ ʨʝʣʴʝʬʘ ʩ ʥʠʟʤʝʥʥʦʩʪʷʤʠ, ʨʘʟʣʦʤʘʤ, ʜʦʢʝʤʙʨʠʡʩʢʠʤ ʤʝʪʘʤʦʨʬʠ-

ʯʝʩʢʠʤ ʢʦʤʧʣʝʢʩʘʤ, ʛʨʘʥʠʪʦʠʜʘʤ, ʘ ʪʘʢʞʝ ʢ ʫʯʘʩʪʢʘʤ ʩʦʯʣʝʥʝʥʠʷ ʵʪʠʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʤʦʣʦʜʳʤʠ ʤʝʟʦ-ʢʘʡ-

ʥʦʟʦʡʩʢʠʤʠ ʦʩʘʜʦʯʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ. 

ABSRTACT 

The paper presents the results of calculations of the areal densities of generation and relaxation of 

electromagnetic systems (long-lived plasma formations) in France according to the results of generalization of 

Amy Michel's observations of their takeoff and landings. A clear distribution of zones of high density of long-

lived plasma formations the positive forms of the relief, especially to areas mates of the mountain-hilly topography 

with plains, faults, Precambrian metamorphic complexes, granitoids and areas of articulation of these complexes 

with younger meso-Cenozoic sedimentary formations. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʣʛʦʞʠʚʫʱʠʝ ʧʣʘʟʤʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʩʠʩʪʝʤʳ, ʩʘʤʦʦʨʛʘʥʠ-

ʟʘʮʠʷ, ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʛʣʫʙʠʥʥʳʝ ʨʘʟʣʦʤʳ, ʛʨʦʟʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʣʠʪʦʩʬʝʨʳ, ʦʨʪʦʪʝʥʠʷ, ʢʦʥʚʝʨ-

ʛʝʥʮʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʩʠʩʪʝʤ, ʵʣʣʠʧʪʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʈʠʤʘʥʘ. 

Keywords: long-living plasma formations,  electromagnetic system, self-organization, geological pro-

cess, deep faults, thunderstorm activity of the lithosphere, orthoteny,  convergence of electromagnetic systems, 

the elliptic space of Riemann. 

 

ʃʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ ʧʦ ʧʨʦʙʣʝʤʝ 

çʉʨʝʜʘ ʛʝʦʣʦʛʠʯʝʩʢʘʷ - ʵʪʦ ʢʦʤʧʣʝʢʩ ʛʝʦʤʦʨ-

ʬʦʣʦʛʠʯʝʩʢʠʭ, ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ, ʚ ʢʦʪʦʨʳʭ ʩʫʱʝʩʪʚʫʝʪ ʦʨʛʘʥʠʟʤ (ʚ ʪʦʤ 

ʯʠʩʣʝ ʯʝʣʦʚʝʢ ʠ ʝʛʦ ʭʦʟʷʡʩʪʚʦ)è, ʩʯʠʪʘʝʪ ʈʝʡʤʝʨʩ 

ʅ.ʌ. (1992). ʂʘʢ ʠʟʤʝʥʷʶʪʩʷ ʵʪʠ ʫʩʣʦʚʠʷ ʧʨʠ ʚʦʟ-

ʜʝʡʩʪʚʠʠ ʥʝʧʝʨʠʦʜʠʯʝʩʢʠʭ ʙʳʩʪʨʦʧʨʦʪʝʢʘʶʱʠʭ 

ʧʨʦʮʝʩʩʦʚ. ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʦʙʣʝʤʳ ʚ 

ʛʝʦʣʦʛʠʠ ʩʚʷʟʘʥʥʳʝ ʩ ʦʩʚʦʝʥʠʝʤ ʥʝʬʪʝʛʘʟʦʚʳʭ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʡ ʚ ɸʨʢʪʠʢʝ. ʊʝʨʤʠʥ çʅʝʧʝʨʠʦʜʠʯʝ-

ʩʢʠʝ ʙʳʩʪʨʦʧʨʦʪʝʢʘʶʱʠʝ ʷʚʣʝʥʠʷ ʚ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʝè ʙʳʣ ʚʧʝʨʚʳʝ ʚʚʝʜʝʥ ʚ 1988 ʛʦʜʫ ʥʘ ʇʝʨʚʦʡ 

ɺʩʝʩʦʶʟʥʦʡ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝ-

ʩʢʦʡ ʰʢʦʣʳ - ʩʝʤʠʥʘʨʘ çʅʝʧʝʨʠʦʜʠʯʝʩʢʠʝ ʙʳʩʪʨʦ-

ʧʨʦʪʝʢʘʶʱʠʝ ʷʚʣʝʥʠʷ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝè [1]. ʂ 

ʠʭ ʯʠʩʣʫ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʧʨʠʨʦʜʥʳʝ ʠ ʘʥʪʨʦʧʦ-

ʛʝʥʥʦ-ʪʝʭʥʦʛʝʥʥʳʝ ʷʚʣʝʥʠʷ. ʇʨʠʨʦʜʥʳʝ ʥʝʧʝʨʠʦ-

http://elibrary.ru/item.asp?id=26727824
http://elibrary.ru/item.asp?id=26727824
http://elibrary.ru/contents.asp?issueid=1609251
http://elibrary.ru/contents.asp?issueid=1609251&selid=26727824
http://elibrary.ru/item.asp?id=27264667
http://elibrary.ru/item.asp?id=27264667
http://elibrary.ru/item.asp?id=27264667
http://elibrary.ru/contents.asp?issueid=1677421
http://elibrary.ru/contents.asp?issueid=1677421
http://elibrary.ru/contents.asp?issueid=1677421&selid=27264667
http://elibrary.ru/contents.asp?issueid=1677421&selid=27264667
http://elibrary.ru/contents.asp?issueid=1677421&selid=27264667
http://elibrary.ru/item.asp?id=19478394
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ʜʠʯʝʩʢʠʝ ʙʳʩʪʨʦʧʨʦʪʝʢʘʶʱʠʝ ʷʚʣʝʥʠʷ ʵʪʦ: ʟʝʤʣʝ-

ʪʨʷʩʝʥʠʷ, ʮʫʥʘʤʠ, ʦʧʦʣʟʥʠ, ʧʘʜʝʥʠʝ ʤʝʪʝʦʨʠʪʦʚ, 

ʙʦʣʠʜʦʚ, ʦʙʨʘʟʦʚʘʥʠʝ ʢʨʘʪʝʨʦʚ, ʜʠʘʪʨʝʤ, ʵʣʝʢʪʨʦ-

ʤʘʛʥʠʪʥʳʭ ʩʠʩʪʝʤ ʚ ʣʠʪʦʩʬʝʨʝ, ʘʪʤʦʩʬʝʨʝ ʠ ʢʦʩ-

ʤʦʩʝ. ʅʘʧʨʠʤʝʨ, ʊʫʥʛʫʩʩʢʠʡ ʤʝʪʝʦʨʠʪ, ʢʦʪʦʨʳʡ 

ʚʟʦʨʚʘʣʩʷ ʚ ʥʝʙʝ ʥʘʜ ʪʫʥʛʫʩʩʢʦʡ ʪʘʡʛʦʡ ʣʝʪʦʤ ʚ 

ʠʶʥʝ 1908 ʛʦʜʘ ʠʣʠ ʧʦʷʚʣʝʥʠʝ ʠ ʧʨʦʣʝʪ ʜʦʣʛʦʞʠʚʫ-

ʱʠʭ ʧʣʘʟʤʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ [2]. ʂ ʘʥʪʨʦʧʦʛʝʥʥʦ-

ʪʝʭʥʦʛʝʥʥʳʤ ʷʚʣʝʥʠʷʤ ʦʪʥʦʩʷʪ: ʠʩʧʳʪʘʥʠʝ ʷʜʝʨ-

ʥʦʛʦ ʦʨʫʞʠʷ, ʘʚʘʨʠʠ ʥʘ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ, 

ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ, ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜ-

ʧʨʠʷʪʠʷʭ, ʛʦʨʥʳʝ ʫʜʘʨʳ ʠ ʚʟʨʳʚʳ ʤʝʪʘʥʘ ʚ ʰʘʭʪʘʭ. 

ʅʘʧʨʠʤʝʨ, ʘʚʘʨʠʷ ʥʘ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ, ʥʘ ʉʘ-

ʷʥʦ-ʐʫʰʝʥʩʢʦʡ ɻʕʉ, ʥʘ ʊʦʤʩʢʦʤ ʉʠʙʠʨʩʢʦʤ ʭʠ-

ʤʠʯʝʩʢʦʤ ʢʦʤʙʠʥʘʪʝ (ʉʍʂ) ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʚʟʨʳʚʳ ʥʘ ʰʘʭʪʘʭ ʂʫʟʙʘʩʩʘ, ʘ ʪʘʢʞʝ ʟʘʧʫʩʢʠ ʨʘʢʝʪ 

ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ[3]. ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʝ ʦʪʜʝʣʴʥʳʭ ʙʳʩʪʨʦʧʨʦʪʝʢʘʶʱʠʭ ʧʨʦʮʝʩ-

ʩʘʭ ʚ ʧʨʠʨʦʜʝ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʞʝʥʠʷʭ ʟʝʤʥʦʡ 

ʢʦʨʳ ʙʦʣʴʰʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʢʦʨʦʪʢʦʧʝʨʠʦʜʠʯʝ-

ʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʪʝʣ ï ʩʝʡʩʤʠʯʝʩʢʠʝ 

ʢʦʣʝʙʘʥʠʷ (ʟʝʤʣʝʪʨʷʩʝʥʠʷ). ɿʝʤʣʝʪʨʷʩʝʥʠʝ - ɻ ʪʦ ʢʦ-

ʣʝʙʘʥʠʝ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ 

ʚʦʣʥ ʦʪ ʧʦʜʟʝʤʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ. ʅʘʫʢʘ - ʩʝʡ-

ʩʤʦʣʦʛʠʷ ʩʣʫʞʠʪ, ʢʘʢ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ, ʪʘʢ ʠ ʜʣʷ ʧʦʟʥʘʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʘ-

ʢʦʥʦʚ ʧʨʠʨʦʜʳ[4]. ʂʦʛʜʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʧʨʦʠʩʭʦ-

ʜʷʪ ʧʦʜ ʜʥʦʤ ʦʢʝʘʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʠʟʚʝʨʞʝʥʠʠ 

ʚʫʣʢʘʥʦʚ, ʦʥʠ ʧʦʨʦʞʜʘʶʪ ʤʦʨʩʢʠʝ ʚʦʣʥʳ (ʮʫʥʘʤʠ), 

ʢʦʪʦʨʳʝ ʜʦʩʪʠʛʘʷ ʙʝʨʝʛʦʚ ʩʫʰʠ ʧʦʜʥʠʤʘʶʪʩʷ ʥʘ 

ʚʳʩʦʪʫ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ (ʬʦʪʦ1,2,). 

ʊʘʢʠʝ ʚʦʣʥʳ - ʮʫʥʘʤʠ (ʧʦ-ʷʧʦʥʩʢʠ çʮʫè - ʧʦʨʪ, 

çʥʘʤʠè - ʚʦʣʥʘ) ʧʨʠʥʦʩʷʪ ʧʨʠʙʨʝʞʥʳʤ ʨʘʡʦʥʘʤ 

ʙʦʣʴʰʠʝ ʨʘʟʨʫʰʝʥʠʷ [5].. ʈʘʩʩʤʦʪʨʠʤ ʙʳʩʪʨʦʧʨʦ-

ʪʝʢʘʶʱʠʝ ʷʚʣʝʥʠʝ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʢʦʩʤʠʯʝ-

ʩʢʠʭ ʦʙʲʝʢʪʦʚ ʩ ʣʠʪʦʩʬʝʨʦʡ ɿʝʤʣʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, 

ʚ 1908 ʛʦʜʫ ʧʨʦʠʟʦʰʣʘ ʊʫʥʛʫʩʩʢʘʷ ʢʘʪʘʩʪʨʦʬʘ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʥʘ ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ ʧʨʦʠʟʦ-

ʰʸʣ ʚʳʚʘʣ ʣʝʩʘ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʡʩʷ ʧʦʞʘʨʦʤ [6]. 

ɺ ʪʝʯʝʥʠʝ ʜʚʘʜʮʘʪʦʛʦ ʩʪʦʣʝʪʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʵʢʩʧʝʜʠʮʠʠ ʠʩʩʣʝʜʦʚʘʣʠ ʨʘʡʦʥ ʧʘʜʝʥʠʷ ʤʝʪʝʦʨʠʪʘ, 

ʥʦ ʩʣʝʜʦʚ ʢʦʩʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫ-

ʞʝʥʦ.

 

 
ʌʦʪʦ.1. ʇʝʨʝʜ ʥʘʩʪʫʧʣʝʥʠʝʤ ʮʫʥʘʤʠ ʤʦʨʝ ʫʰʣʦ, ʠ ʦʪʜʳʭʘʶʱʠʝ ʩʧʦʢʦʡʥʦ ʩʤʦʪʨʷʪ ʥʘ ʛʦʨʠʟʦʥʪ, ʛʜʝ 

ʚʠʜʥʘ ʥʘʩʪʫʧʘʶʱʘʷ ʚʦʣʥʘ ʮʫʥʘʤʠ (ʩʘʡʪ ʚ ʀʥʪʝʨʥʝʪʝ). 
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ʌʦʪʦ. 2. ʎʫʥʘʤʠ ʫʞʝ ʚʦʟʣʝ ʙʝʨʝʛʘ, ʣʶʜʠ ʫʙʝʛʘʶʪ, ʘ ʥʝʢʦʪʦʨʳʝ ʠʜʫʪ ʥʘʚʩʪʨʝʯʫ ʢʘʪʘʩʪʨʦʬʝ (ʩʘʡʪ ʚ 

ʀʥʪʝʨʥʝʪʝ). 

 

ʇʨʝʜʣʦʞʝʥʘ ʤʝʪʝʦʨʠʪʥʘʷ ʛʠʧʦʪʝʟʘ ʊʫʥʛʫʩʩʢʦʡ 

ʢʘʪʘʩʪʨʦʬʳ. ʄʝʪʝʦʨʠʪ ï ʵʪʦ ʬʨʘʛʤʝʥʪʳ ʘʩʪʝʨʦʠ-

ʜʦʚ, ʢʦʤʝʪ, ʢʦʪʦʨʳʝ ʧʨʠ ʚʭʦʞʜʝʥʠʠ ʚ ʘʪʤʦʩʬʝʨʫ 

ɿʝʤʣʠ, ʩʛʦʨʘʶʪ ʥʝ ʧʦʣʥʦʩʪʴʶ, ʘ ʜʦʩʪʠʛʘʶʪ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʧʣʘʥʝʪʳ ʚ ʚʠʜʝ ʦʙʛʦʨʝʚʰʠʭ ʢʘʤʥʝʡ ʨʘʟʥʦʦʙ-

ʨʘʟʥʦʡ ʬʦʨʤʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʩʪʨʝʯʠ ʤʝʪʝʦʨʠʪʘ ʩ 

ɿʝʤʣʸʡ ʚʦʟʥʠʢʘʶʪ ʢʨʘʪʝʨʳ [7]. ɻʠʧʦʪʝʟʳ ʦ ʧʨʦʠʩ-

ʭʦʞʜʝʥʠʠ ʫʜʘʨʥʳʭ ʢʨʘʪʝʨʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʥʝʪ 

ʦʪ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʤʝʪʝʦʨʠʪʘʤʠ ʜʦʚʦʣʴʥʦ ʜʝʪʘʣʴʥʦ 

ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʦʧʠʩʘʥʳ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʪʘʢʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʤʝʭʘʥʠʯʝ-

ʩʢʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ (ʛʦʨʥʳʭ ʧʦʨʦʜ) 

ʧʨʝʚʳʰʘʶʱʝʡ 103-104 ʩ-1. ʌʦʨʤʘ ʢʨʘʪʝʨʦʚ ʤʦʞʝʪ 

ʙʳʪʴ ʨʘʟʣʠʯʥʦʡ. ʆʥʘ ʠʤʝʝʪ ʬʦʨʤʫ, ʘʥʘʣʦʛʠʯʥʦʡ 

ʬʦʨʤʝ ʢʨʘʪʝʨʘ ʚʦʟʥʠʢʘʶʱʝʛʦ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʢʦʤʧʘʢʪʥʦʡ ʢʫʤʫʣʷʪʠʚʥʦʡ ʩʪʨʫʠ ʩ ʧʨʝʛʨʘʜʦʡ (ʯʘ-

ʰʝʦʙʨʘʟʥʘʷ ʬʦʨʤʘ) ʠʣʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʭʦʣʤʘ ʥʘ 

ʜʥʝ ʚʦʨʦʥʢʠ. ʋʜʘʨʳ ʤʝʪʝʦʨʠʪʦʚ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ 

ʦʙʨʘʟʦʚʘʥʠʶ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʛʦʨʥʳʭ ʧʦ-

ʨʦʜ ʚ ʚʠʜʝ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ, ʪʝʢʪʠʪʦʚ (ʬʦʪʦ 3). ʊʝʢ-

ʪʠʪʳ [ŰŮɢŰɞɕ (ʪʝʢʪʦʩ) ï ʦʧʣʘʚʣʝʥʥʳʡ] (ʧʦʥʷʪʠʝ ʚʚʝʣ 

ʌ. ɿʶʩʩ ʚ 1900 ʛ.) ï ʩʪʝʢʣʷʥʥʳʝ ʪʝʣʘ ʟʝʣʝʥʦʡ, ʨʝʜʢʦ 

ʯʝʨʥʦʡ ʦʢʨʘʩʢʠ, ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ, 

ʦʙʨʘʟʫʶʱʠʝ ʪʠʧʠʯʥʳʝ ʧʦʣʷ ʨʘʩʩʝʷʥʠʷ. ɺ ʦʪʣʠʯʠʝ 

ʦʪ ʜʨʫʛʠʭ ʧʨʠʨʦʜʥʳʭ ʩʪʝʢʦʣ, ʚ ʪʦʤ ʯʠʩʣʝ ʰʣʘʢʦʚ, 

ʬʫʣʴʛʫʨʠʪʦʚ, ʦʙʩʠʜʠʘʥʦʚ ʠ ʜʨ., ʪʝʢʪʠʪʳ ʮʝʣʠʢʦʤ 

ʦʧʣʘʚʣʝʥʳ, ʠ ʠʭ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʢʨʳʪʘ ʤʥʦʛʦʯʠʩ-

ʣʝʥʥʳʤʠ ʢʘʥʘʚʢʘʤʠ ʠ ʠʟʚʠʣʠʥʘʤʠ, ʪʦ ʝʩʪʴ ʦʥʠ ʦʙ-

ʣʘʜʘʶʪ ʚʝʩʴʤʘ ʭʘʨʘʢʪʝʨʥʦʡ ʩʢʫʣʴʧʪʫʨʦʡ. ɼʘʥʥʳʝ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ 

ʪʝʢʪʠʪʳ ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʠ, ʚʦʟʤʦʞʥʦ, ʜʣʠʪʝʣʴʥʦʛʦ 

ʥʘʛʨʝʚʘ. ɺʝʨʦʷʪʥʦʩʪʴ ʯʠʩʪʦ ʟʝʤʥʦʛʦ (ʛʝʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ) ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʪʝʢʪʠ-

ʪʦʚ ʩʝʡʯʘʩ ʠʩʢʣʶʯʘʝʪʩʷ. ɽʩʣʠ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʣʠʪʝʨʘ-

ʪʫʨʝ ʦʧʨʝʜʝʣʝʥʠʝ "ʟʝʤʥʦʡ", ʪʦ ʧʦʜ ʵʪʠʤ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʣʘʚʣʝʥʠʝ ʟʝʤʥʳʭ ʛʦʨʥʳʭ 

ʧʦʨʦʜ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʜʘʨʘ ʤʝʪʝʦʨʠʪʘ, ʘʩʪʝʨʦʠʜʘ ʠʣʠ 

ʢʦʤʝʪʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʛʫʪ ʩʝʨʴʝʟʥʦ ʦʙʩʫʞ-

ʜʘʪʴʩʷ 3 ʛʠʧʦʪʝʟʳ ʦʙʨʘʟʦʚʘʥʠʷ ʪʝʢʪʠʪʦʚ:1) ʤʝʪʝʦ-

ʨʠʪʥʘʷ (ʢʦʤʝʪʥʘʷ); 2) ʠʤʧʘʢʪʥʘʷ (ʘʥʛʣ. impact ï 

ʫʜʘʨ, ʩʪʦʣʢʥʦʚʝʥʠʝ); 3) ʵʣʝʢʪʨʦʨʘʟʨʷʜʥʘʷ (ʫʜʘʨʳ 

ʣʠʥʝʡʥʦʡ ʤʦʣʥʠʠ ʚ ʛʨʫʥʪ ʠʣʠ ʧʨʦʧʣʘʚʣʝʥʠʝ ʛʦʨʥʦʡ 

ʧʦʨʦʜʳ ʚ ʢʘʥʘʣʝ ʣʠʪʦʩʬʝʨʥʦʛʦ ʨʘʟʨʷʜʘ ʧʨʠ ʧʨʦʣʝʪʝ 

ʙʦʣʠʜʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʜʠʘʪʨʝʤ [7]. 

ʂʘʢ ʩʯʠʪʘʝʪ ɸ.ɸ. ɺʦʨʦʙʴʝʚ (1973), ʦʙʲʷʩʥʝʥʠʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʪʝʢʪʠʪʦʚ ʥʘʜʦ ʠʩʢʘʪʴ ʚ ʜʝʡʩʪʚʠʠ ʝʩʪʝ-

ʩʪʚʝʥʥʳʭ ʧʨʠʯʠʥ: ʪʦʨʤʦʞʝʥʠʷ ʚ ʛʨʫʥʪʝ ʧʦʪʦʢʦʚ ʟʘ-

ʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ ʚʳʩʦʢʦʡ ʵʥʝʨʛʠʠ [8]. ɿʘʨʷʞʝʥʥʳʝ 

ʯʘʩʪʠʮʳ ʧʦʧʘʜʘʶʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʥʝʙʝʩʥʳʭ ʪʝʣ ʠʟ 

ʢʦʩʤʦʩʘ ʠʣʠ ʧʦʷʚʣʷʶʪʩʷ ʚ ʘʪʤʦʩʬʝʨʝ ʧʣʘʥʝʪ. ʆʥʠ 

ʚʦʟʥʠʢʘʶʪ, ʢʘʢ ʩʯʠʪʘʝʪ ɸ.ɸ. ɺʦʨʦʙʴʝʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʟʨʷʜʘ ʚ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʛʦʨʥʦʡ ʧʦʨʦʜʝ ʧʨʠ ʚʦʟ-

ʜʝʡʩʪʚʠʠ ʚʳʩʦʢʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ. ʕʣʝʢʪʨʠ-

ʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʧʨʠʨʦʜʝ ï ʫʜʘʨ ʣʠ-

ʥʝʡʥʦʡ ʤʦʣʥʠʠ ʚ ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʠ ʛʨʫʥʪ. ʇʨʠ ʫʜʘʨʝ 

ʤʦʣʥʠʠ ʚ ʧʝʩʯʘʥʠʢ ʠʣʠ ʚ ʧʝʩʦʢ ʦʙʨʘʟʫʶʪʩʷ ʩʪʝʢ-

ʣʷʥʥʳʝ ʪʨʫʙʢʠ, ʠʜʫʱʠʝ ʦʪ ʤʝʩʪʘ ʫʜʘʨʘ ʚʛʣʫʙʴ ʧʦ-

ʨʦʜʳ. ʊʘʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ ʬʫʣʴ-

ʛʫʨʠʪʳ (çʯʝʨʪʦʚʳʡ ʧʘʣʝʮè). ʇʦʜʦʙʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 

(ʪʝʢʪʠʪʳ, ʬʫʣʴʛʫʨʠʪʳ ʠ ʛʨʘʥʫʣʳ), ʤʦʛʫ ʚʦʟʥʠʢʘʪʴ 

ʧʨʠ ʥʘʟʝʤʥʳʭ ʷʜʝʨʥʳʭ ʚʟʨʳʚʘʭ. ʆʥʠ ʧʦʜʦʙʥʳ ʧʦ 

ʬʦʨʤʝ, ʚʥʝʰʥʝʤʫ ʚʠʜʫ, ʩʪʨʫʢʪʫʨʝ, ʬʠʟʠʯʝʩʢʠʤ 

ʩʚʦʡʩʪʚʘʤ, ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʨʠʨʦʜʥʳʤ ʪʝʢʪʠ-

ʪʘʤ. ʆʜʥʘʢʦ ʵʪʘ ʘʥʘʣʦʛʠʷ ʥʝ ʤʦʞʝʪ ʦʙʲʷʩʥʠʪʴ ʦʙʨʘ-

ʟʦʚʘʥʠʝ ʪʝʢʪʠʪʦʚ ʠ ʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʝ, ʪ.ʢ. ʥʝ ʷʩʥʳʤ ʦʩʪʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʚʟʨʳʚʘʭ 
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ʷʜʝʨʥʳʭ ʟʘʨʷʜʦʚ ʥʘʜ ʫʢʘʟʘʥʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ. 

ʀʩʧʳʪʘʥʠʝ ʷʜʝʨʥʦʛʦ ʦʨʫʞʠʷ, ʟʘʭʦʨʦʥʝʥʥʳʝ ʨʘʜʠʦ-

ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʚʥʦʩʷʪ ʢʘʢ ʵʥʜʦʛʝʥʥʳʝ, ʪʘʢ ʠ 

ʪʝʭʥʦʛʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʛʦʨʥʳʝ ʧʦ-

ʨʦʜʳ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʥʘʟʝʤʥʦʤ ʚʟʨʳʚʝ ʧʣʘʚʠʪʩʷ 

180ï200 ʪ ʛʨʫʥʪʘ ʥʘ ʢʠʣʦʪʦʥʥʫ ʤʦʱʥʦʩʪʠ (ʪ/ʢʪ), ʪʦ 

ʝʩʪʴ 30ï40% ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʛʨʫʥʪʘ 

ʧʨʠ ʧʦʜʟʝʤʥʦʤ ʚʟʨʳʚʝ. ʇʨʠ ʧʦʜʟʝʤʥʦʤ ʚʟʨʳʚʝ ʠʩ-

ʧʘʨʷʝʪʩʷ 50ï70 ʪ/ʢʪ ʧʦʨʦʜʳ[10]. 

ʅʘʤʠ ʨʘʥʝʝ ʙʳʣʠ ʠʟʫʯʝʥʳ ʟʦʥʳ ʧʫʩʪʳʥʠ ʂʳ-

ʟʳʣ - ʂʫʤ, ʢʦʪʦʨʳʝ ʧʦʜʚʝʨʛʣʠʩʴ ʚʦʟʜʝʡʩʪʚʠʶ ʨʘ-

ʢʝʪʥʦʡ ʪʝʭʥʠʢʠ ʥʘ ʧʝʩʯʘʥʳʡ ʛʨʫʥʪ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʩʪʝʢʣʘ (ʪʝʭʥʦʛʝʥʥʳʝ ʪʝʢʪʠʪʳ) [11]. ɻʝʦʘʢʪʠʚʥʘʷ 

ʟʦʥʘ çʇʫʩʪʳʥʷ ï 1è ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ 25 ʢʤ ʥʘ ʶʛ ʦʪ 

ʛʦʨʦʜʘ ɿʘʨʘʬʰʘʥʘ ʧʦ ʘʚʪʦʪʨʘʩʩʝ ɿʘʨʘʬʰʘʥ-ɹʫʭʘʨʘ. 

ɻʦʨʦʜ ɿʘʨʘʬʰʘʥ ʧʦʩʪʨʦʝʥ ʚ ʧʫʩʪʳʥʝ ʂʳʟʳʣ-ʂʫʤ ʚ 

1965 ʛʦʜʫ. 

 
ʌʦʪʦ 3. ʊʝʢʪʠʪʳ (ʬʦʪʦ ʠʟ ʨʘʙʦʪʳ ʏʠʩʪʷʢʦʚʘ ʉ.ɺ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: http://gems-

vrn.ru/2015/05/blog-post_53.html) 

 

ʈʘʡʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʝʜʠʥʳʡ ʧʨʦʤʳʰʣʝʥʥʳʡ 

ʫʟʝʣ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʡʩʷ ʥʘ ʜʦʙʳʯʝ ʟʦʣʦʪʘ, 

ʫʨʘʥʘ ʠ ʜʨʫʛʠʭ ʧʦʧʫʪʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʅʘ ʧʣʦʱʘʜʠ 

ɼʘʫʛʳʟʪʘʫʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʳ 

ʘʥʦʤʘʣʴʥʳʝ ʤʝʩʪʘ, ʥʘʭʦʜʷʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʛʝʦ-

ʭʠʤʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ As, Cu, Bi, Sb, Au, Ag ʠ ʨʫʜ-

ʥʳʝ ʟʦʥʳ ʟʦʣʦʪʘ. ɺ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʨʘʡʦʥʘ ʦʙ-

ʥʘʨʫʞʝʥʳ ʤʝʩʪʘ ʚʦʟʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʩʠʩʪʝʤ ʥʘ ʛʨʫʥʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʧʝʩʢʘ. ɿʦʥʘ çʇʫ-

ʩʪʳʥʷ-1è ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʣʣʠʧʩ ʩ ʨʘʟʤʝʨʘʤʠ 

3,5ʭ5,5 ʤ, ʪʝʤʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ, ʥʘ ʬʦʥʝ ʞʝʣʪʦʛʦ 

ʧʝʩʢʘ. (ʈʠʩ. 1, ʬʦʪʦ 4, 5). ɺʦʢʨʫʛ ʵʣʣʠʧʩʘ ʨʘʩʧʦʣʦ-

ʞʝʥ ʵʣʣʠʧʩʦʠʜʥʳʡ ʰʣʝʡʬ ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ ï 

14ʭ8,5 ʤ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʚʳʞʞʝʥʥʫʶ ʦʪ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (ʢʦʣʶʯʝʢ) ʧʦʚʝʨʭʥʦʩʪʴ, ʥʦ ʮʚʝʪ 

ʧʝʩʢʘ ʥʝ ʠʟʤʝʥʝʥ. ʅʘ ʫʯʘʩʪʢʘʭ ʚʦʟʜʝʡʩʪʚʠʷ ʵʣʝʢ-

ʪʨʦʤʘʛʥʠʪʥʳʭ ʩʠʩʪʝʤ ʚ ʂʳʟʳʣ-ʂʫʤʘʭ ʧʨʦʚʝʣʠ ʢʦʤ-

ʧʣʝʢʩ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ: ʤʘʛʥʠʪʦʤʝʪʨʠʶ (ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʚʘʥʪʦʚʳʭ ʠ ʧʨʦʪʦʥʥʳʭ ʧʨʠʙʦ-

ʨʦʚ), ʵʣʝʢʪʨʦʨʘʟʚʝʜʢʫ ʤʝʪʦʜʦʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʦʣʷ 

(ɽʕʇ), ʘ ʪʘʢʞʝ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʦ ʩʝʪʠ ʧʨʦʙʳ 

ʛʨʫʥʪʘ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ. 

ʅʘʢʦʧʣʝʥʠʝ ʵʥʝʨʛʠʠ ʚ ʥʝʜʨʘʭ ɿʝʤʣʠ ʧʨʦʠʩʭʦ-

ʜʠʪ ʚ ʚʠʜʝ ʦʙʲʝʤʥʦʛʦ ʟʘʨʷʜʘ, ʠ ʝʸ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦ-

ʨʳʝ ʤʠʛʨʠʨʫʶʪ ʧʦ ʛʦʨʥʳʤ ʧʦʨʦʜʘʤ, ʪʦ ʝʩʪʴ ʚʦʟʥʠ-

ʢʘʝʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʵʤʠʩʩʠʷ ʣʠʪʦʩʬʝʨʳ. ʄʳ ʧʦ-

ʣʘʛʘʝʤ, ʯʪʦ ʢʣʘʩʩʠʯʝʩʢʠʡ ʧʨʠʤʝʨ ʵʣʝʢʪʨʦʤʘʛʥʠʪ-

ʥʦʡ ʨʘʟʛʨʫʟʢʠ ʣʠʪʦʩʬʝʨʳ ʷʚʣʷʝʪʩʷ ʊʫʥʛʫʩʩʢʠʡ 

ʚʟʨʳʚ ʚ 1908 ʛ.
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ʈʠʩ. 1. ɿʦʥʘ ʚʦʟʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʛʨʫʥʪ ʚ ʧʫʩʪʳʥʝ ʂʳʟʳʣ ï ʂʫʤ (çʇʫʩʪʳʥʷ-1è) 

 

 
ʌʦʪʦ 4. ʎʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʟʦʥʳ çʇʫʩʪʳʥʷ-1è ʟʘʧʦʣʥʝʥʘ ʨʘʩʧʣʘʚʣʝʥʥʳʤ ʧʝʩʢʦʤ. ʌʦʪʦ ʉʘʣʴʥʠʢʦʚʘ 

ɺ.ʅ. 
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ʌʦʪʦ 5.  

ʉʦʪʨʫʜʥʠʢʠ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʦʪʨʷʜʘ (ʠʟ ʛʦʨʦʜʦʚ ʊʦʤʩʢʘ ʠ ʄʦʩʢʚʳ) ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʙʠʦʠʥʜʝʢʘ-

ʪʦʨʳ ʚ ʟʦʥʝ çʇʫʩʪʳʥʷ - 1è. ʉʧʨʘʚʘ ʥʘ ʧʝʩʢʝ ʚʠʜʥʳ ʩʪʝʢʣʷʥʥʳʝ ʧʣʘʩʪʠʥʢʠ. ʌʦʪʦ ʉʘʣʴʥʠʢʦʚʘ ɺ.ʅ. 

 

ɽʩʣʠ ʥʘ ʠʟʚʝʩʪʥʳʝ ʜʠʘʛʨʘʤʤʳ, ʪʘʢʠʝ ʢʘʢ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʝ ʪʨʘʝʢʪʦʨʠʠ ʧʨʦʣʝʪʘ ʤʝʪʝʦʨʠʪʘ, ʚʳʚʘʣ 

ʣʝʩʘ ʧʦ çʙʘʙʦʯʢʝè, ʘʟʠʤʫʪʘʣʴʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʧʦʚʘʣʝʥʥʳʭ ʜʝʨʝʚʴʝʚ ʧʦ ɽ.ɸ. ʂʨʠʥʦʚʫ, ʥʘʥʝʩʪʠ 

ʩʧʠʨʘʣʴʥʳʡ ʭʦʜ ʜʚʠʞʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʠ-

ʩʪʝʤʳ, ʪʦ ʧʨʦʪʠʚʦʨʝʯʠʷ ʚ ʨʘʩʩʢʘʟʘʭ ʦʯʝʚʠʜʮʝʚ ʠ 

ʩʧʠʨʘʣʴʥʳʡ ʚʳʚʘʣ ʣʝʩʘ ʦʙʲʷʩʥʷʶʪʩʷ ʚʳʭʦʜʦʤ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʠʭʨʷ (ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʩʠ-

ʩʪʝʤʳ) ʠʟ ʣʠʪʦʩʬʝʨʳ (ʨʠʩ. 2,3, 4, 5). ʋʩʪʦʡʯʠʚʦʩʪʴ 

ʪʘʢʠʭ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʭʩʷ ʩʠʩʪʝʤ ʙʳʣʘ ʨʘʩʩʤʦʪ-

ʨʝʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʟʘʢʦʥʦʚ ʩʠʥʝʨʛʝʪʠʢʠ. ʉʭʝʤʘ 

ʣʝʩʦʧʦʚʘʣʘ (ʨʠʩ. 5), ʜʦʧʦʣʥʝʥʥʘʷ ʩʧʠʨʘʣʴʶ ʵʣʝʢ-

ʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʠʭʨʷ, ʤʦʞʝʪ ʦʙʲʷʩʥʠʪʴ ʩʣʦʞʥʫʶ 

ʪʦʧʦʛʨʘʬʠʶ ʚʳʚʘʣʘ ʣʝʩʘ ʚ ʟʦʥʝ ʊʫʥʛʫʩʩʢʦʡ ʢʘʪʘ-

ʩʪʨʦʬʳ. 

 

 
ʈʠʩ. 2. ɸʟʠʤʫʪʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʚ ʨʘʡʦʥʝ ʊʫʥʛʫʩʩʢʦʡ ʢʘʪʘʩʪʨʦʬʳ (ʧʦ ɽ.ɸ. 

ʂʨʠʥʦʚʫ) ʠ ʩʧʠʨʘʣʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʠʩʪʝʤʳ (ʧʦ ɺ.ʅ. ʉʘʣʴʥʠʢʦʚʫ). 

 

 
ʈʠʩ. 3. ɺʳʚʘʣ ʣʝʩʘ ʧʦ çʙʘʙʦʯʢʝè ʠ ʤʥʦʛʦʟʘʭʦʜʥʘʷ ʩʧʠʨʘʣʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʠʭʨʷ. 
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ʈʠʩ. 4. ɼʠʘʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʙʣʶʜʘʪʝʣʝʡ çʧʦʣʝʪʘè ʊʫʥʛʫʩʩʢʦʛʦ ʬʝʥʦʤʝʥʘ: 1 ï ʀ.ʄ. ʉʫʩʣʦʚʫ, 2 

ï ʀ.ʉ. ɸʩʪʦʧʦʚʠʯʫ, 3 ï ɽ.ɸ. ʂʨʠʥʦʚʫ, 4 ï ɺ.ɻ. ʂʦʥʝʥʢʠʥʫ, 5 ï ʧʦ ʦʩʠ ʚʳʚʘʣʘ ʣʝʩʘ, 6 ï ʧʦ ɺ.ɻ. 

ʌʘʩʪʫ. ʉʧʠʨʘʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʪʨʘʝʢʪʦʨʠʡ ʧʨʦʣʝʪʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʩʠʩʪʝʤ ʧʦ ɺ.ʅ. 

ʉʘʣʴʥʠʢʦʚʫ. 

 

 
ʈʠʩ. 5. ʉʭʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʠʩʪʝʤʳ ʚ ʣʠʪʦʩʬʝʨʝ ʚ ʨʘʡʦʥʝ ʊʫʥʛʫʩʩʢʦʡ ʢʘʪʘʩʪʨʦʬʳ. 

 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1 ï ʢʨʘʪʝʨ ʚʦʨʦʥʢʠ, ʦʪ-

ʢʨʳʪʳʡ ɺʦʨʦʥʦʚʳʤ ʚ 1990 ʛ.; 2, 3, 5 ï ʚʳʚʘʣʳ ʣʝʩʘ 

(ʩʘʪʝʣʣʠʪʳ ʕʄʉ); 4,6 ï ʐʠʰʢʦʚʩʢʠʡ ʠ ʂʫʣʠʢʦʚ-

ʩʢʠʡ ʚʳʚʘʣʳ ʣʝʩʘ (ʦʩʥʦʚʥʳʝ ʟʦʥʳ ʨʝʣʘʢʩʘʮʠʠ 

ʕʄʉ). ʇʦ ʜʘʥʥʳʤ ɸ.ʌ. ʏʝʨʥʷʝʚʘ ʩ ʜʦʧʦʣʥʝʥʠʷʤʠ 

ʘʚʪʦʨʘ. 

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʨʘʟ-

ʛʨʫʟʢʠ ʣʠʪʦʩʬʝʨʳ ʧʨʠ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʵʣʝʢʪʨʦ-

ʤʘʛʥʠʪʥʳʭ ʩʠʩʪʝʤ ʚ ʨʘʡʦʥʝ ʇʝʪʨʦʟʘʚʦʜʩʢʘ. ʄʝʩʪʦ 

ʚʳʭʦʜʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʠʩʪʝʤʳ ʠʟ ʣʠʪʦʩʬʝʨʳ 

ʙʳʣʦ ʠʟʫʯʝʥʦ ʩʦʪʨʫʜʥʠʢʘʤʠ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠ-

ʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʯʣʝʥʘʤʠ ʇʝʪʨʦʟʘʚʦʜʩʢʦʛʦ 

ʢʦʤʠʪʝʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʘʥʦʤʘʣʴʥʳʭ ʷʚʣʝʥʠʡ 

çʉʬʠʥʢʩè ʠ ʛʝʦʬʠʟʠʢʘʤʠ ʦʪʜʝʣʝʥʠʷ ʀʥʩʪʠʪʫʪʘ ʛʝʦ-

ʣʦʛʠʠ ʠ ʛʝʦʬʠʟʠʢʠ ʉʆ ʈɸʅ. ʇʨʠ ʚʳʭʦʜʝ ʧʦʜʦʙʥʳʭ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʩʠʩʪʝʤ ʠʟ ʣʠʪʦʩʬʝʨʳ ʚ ʘʪʤʦ-

ʩʬʝʨʫ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʥʘʙʣʶʜʘʶʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʷʤʳ, ʥʦ ʠ ʩʧʠʨʘʣʴʥʳʡ ʚʳʚʘʣ ʣʝʩʘ (ʬʦʪʦ 6, 

ʨʠʩ. 6). ʇʝʪʨʦʟʘʚʦʜʩʢʦʡ ʬʝʥʦʤʝʥ - ʵʪʦ ʤʠʢʨʦ-ʊʫʥ-

ʛʫʩʩʢʠʡ ʚʟʨʳʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʚʳʭʦʜʦʤ ʵʣʝʢʪʨʦ-

ʤʘʛʥʠʪʥʦʡ ʩʠʩʪʝʤʳ ʠʟ ʣʠʪʦʩʬʝʨʳ ʠ ʝʸ ʨʝʣʘʢʩʘʮʠʠ 

ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʘʪʤʦʩʬʝʨʳ ʠ ʢʦʩ-

ʤʦʩʘ. 
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ʌʦʪʦ 6. ɺʳʚʘʣ ʣʝʩʘ ʠ ʦʪʞʠʛ ʢʦʨʥʝʡ ʜʝʨʝʚʴʝʚ ʚ ʨʘʡʦʥʝ ʇʝʪʨʦʟʘʚʦʜʩʢʘ (ʂʘʨʝʣʠʷ). ɺ ʵʧʠʮʝʥʪʨʝ ʚʳʚʘʣʘ 

ʩʠʜʠʪ ʛʝʦʬʠʟʠʢ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʬʠʟʠʢʠ ʐʠʪʦʚ ɸ.ɺ.. ʏʘʩʪʴ ʜʝʨʝʚʴʝʚ ʩ 

ʦʙʦʞʞʝʥʥʳʤʠ ʢʦʨʥʷʤʠ ʧʦʚʘʣʝʥʘ ʧʦ ʩʧʠʨʘʣʠ, ʯʘʩʪʴ ʥʘʢʣʦʥʝʥʘ ʠ ʦʙʣʦʤʣʝʥʘ ʧʦ ʩʧʠʨʘʣʠ ʩ ʚʥʝʰʥʝʡ ʩʪʦ-

ʨʦʥʳ. ʌʦʪʦ ɺ.ʅ. ʉʘʣʴʥʠʢʦʚʘ. 

 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʫʧʦʨʷʜʦʯʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʧʨʠ ʟʘʤʳʢʘʥʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʧʦʣʝʡ ʠ ʩʦʟʜʘʥʠʠ ʜʦʣʛʦʞʠʚʫʱʠʭ ʧʣʘʟʤʝʥʥʳʭ ʦʙʲ-

ʝʢʪʦʚ (ʢʚʘʟʠʢʨʠʩʪʘʣʣʦʚ) ʚ ʣʠʪʦʩʬʝʨʝ ʠ ʘʪʤʦʩʬʝʨʝ, 

ʢʦʪʦʨʳʝ ʧʨʠ ʚʳʭʦʜʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʤʝʩʪʘʭ ʩ ʯʝʪ-

ʚʝʨʪʠʯʥʳʤʠ ʦʩʘʜʢʘʤʠ (ʛʣʠʥʘ, ʧʝʩʦʢ, ʩʫʛʣʠʥʢʠ, 

ʧʦʯʚʘ) ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʦʙʨʘʟʦʚʘʥʠʷʤ ʷʤ (ʨʠʩ. 6a, 

6ʙ). ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʥʘʢʦʧʣʝʥʠʝ ʵʥʝʨʛʠʠ ʚ ʣʠ-

ʪʦʩʬʝʨʝ ʠ ʝʝ ʚʳʜʝʣʝʥʠʝ ʠʟ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʨʦʠʩʭʦ-

ʜʠʪ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʚʦʟʙʫʞʜʝʥʠʷ: ʩʝʡʩʤʠʯʝ-

ʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʦʜʛʦʪʦʚʢʠ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʜʝʨʥʳʭ ʚʟʨʳʚʦʚ ʥʘ 

ʉʝʤʠʧʘʣʘʪʠʥʩʢʦʤ ʧʦʣʠʛʦʥʝ (ʜʦ 1989 ʛʦʜʘ), ʚ ʏʝʙʫ-

ʣʠʥʩʢʦʤ ʨʘʡʦʥʝ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (1984 ʛʦʜ). 

ʇʦʵʪʦʤʫ, ʚʝʨʦʷʪʥʦ, ʷʤʳ ʠ ʦʪʚʝʨʩʪʠʷ ʚ ʟʝʤʣʝ ʦʙʨʘ-

ʟʦʚʳʚʘʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʣʠʪʦʩʬʝʨ-

ʥʦʡ ʨʘʟʛʨʫʟʢʠ ʟʘ ʩʯʝʪ ʤʝʭʘʥʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙ-

ʨʘʟʦʚʘʥʠʡ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ ʧʨʠ ʧʨʦʪʝʢʘʥʠʠ ʧʨʠ-

ʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ.

 

 
ʈʠʩ. 6. ʇʣʘʥ ʚʳʚʘʣʘ ʣʝʩʘ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʠʩʪʝʤʳ (ʪʦʧʦʩʲʝʤʢʫ ʠ 

ʩʭʝʤʫ ʩʦʩʪʘʚʠʣ ɺ.ʅ. ʉʘʣʴʥʠʢʦʚ). ʇʨʠʤʝʯʘʥʠʝ: ʩʤʝʥʘ ʟʥʘʢʘ ʙʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʵʬʬʝʢʪʘ (+-); 

ʛʨʘʜʠʝʥʪ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (°g); ʧʦʚʘʣʝʥʥʳʝ ʜʝʨʝʚʴʷ; ǁ - ʘʟʠʤʫʪ ʥʘʢʣʦʥʝʥʥʳʭ ʜʝʨʝʚʴʝʚ. 

 


