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ɺʓʉʆʂʆʊʆʏʅɸʗ ʀʅʅʆɺɸʎʀʆʅʅɸʗ ɸʕʈʆʄɸɻʅʀʊʅɸʗ ʉʒɽʄʂɸ 

ʇʈʀʂɸʉʇʀʁʉʂʆʁ ɺʇɸɼʀʅʓ 

 

ʃ.ʂ. ʂʠʠʥʦʚ, ʂ.ʆ. ʀʩʢʘʟʠʝʚ, ʉ.ɻ. ʂʘʨʠʤʦʚ (ɸʆ çʅʂ çʂʘʟʄʫʥʘʡɻʘʟè, ʛ. ɸʩʪʘʥʘ, ʈʂ);  

ʇ.ʅ. ʂʦʚʨʠʞʥʳʭ, ɹ.ɹ. ʐʘʛʠʨʦʚ (ʊʆʆ çʅʇʎ çɻʝʦʢʝʥè, ʛ. ɸʣʤʘʪʳ, ʈʂ) 

 

ɿʘʧʘʜʥʳʡ ʂʘʟʘʭʩʪʘʥ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʠʤ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʥʝʬʪʝʛʘʟʦʧʝʨʩʧʝʢʪʠʚʥʳʤ ʨʝʛʠʦʥʦʤ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʫʪʦʯʥʝʥʠʷ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʦʮʝʥʦʢ ʧʝʨʩʧʝʢʪʠʚ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʇʨʠʢʘʩʧʠʡʩʢʦʡ 

ʚʧʘʜʠʥʳ,  ʨʘʥʞʠʨʦʚʘʥʠʷ ʟʦʥ ʧʦ ʩʪʝʧʝʥʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʠ ʚʝʣʠʯʠʥʝ ʧʨʦʛʥʦʟʥʳʭ 

ʨʝʩʫʨʩʦʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʝʦʙʭʦʜʠʤʘ ʜʝʪʘʣʠʟʘʮʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʙʘʩʩʝʡʥʘ ʥʘ 

ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʘ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʢʣʶʯʘʶʱʠʭ ʚ ʩʝʙʷ 

ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʝ, ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ, ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʝ, ʵʣʝʢʪʨʦʨʘʟʚʝʜʦʯʥʳʝ ʠ 

ʜʨʫʛʠʝ ʚʠʜʳ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ.  

ʉʝʡʩʤʦʨʘʟʚʝʜʢʘ, ʙʝʩʩʧʦʨʥʦ, ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʠ ʥʘʠʙʦʣʝʝ ʨʝʟʫʣʴʪʘʪʠʚʥʳʤ 

ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʠʟʫʯʝʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʧʨʠ 

ʧʦʠʩʢʘʭ ʠ ʨʘʟʚʝʜʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʆʜʥʘʢʦ, ʟʘʜʘʯʘ ʚʩʝʩʪʦʨʦʥʥʝʛʦ 

ʠʟʫʯʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʩʨʝʜʳ ʥʝ ʤʦʞʝʪ ʨʝʰʘʪʴʩʷ ʪʦʣʴʢʦ ʦʜʥʠʤ 

ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʥʳʭ 

ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʙʝʜʠʪʝʣʴʥʦ ʜʦʢʘʟʘʥʘ ʤʥʦʛʦʣʝʪʥʝʡ ʫʩʧʝʰʥʦʡ ʧʨʘʢʪʠʢʦʡ 

ʧʦʠʩʢʦʚ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ ʇʨʠʢʘʩʧʠʡʩʢʦʤ ʠ ʜʨʫʛʠʭ ʦʩʘʜʦʯʥʳʭ ʙʘʩʩʝʡʥʘʭ ʂʘʟʘʭʩʪʘʥʘ, 

ʈʦʩʩʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥ. ʎʝʣʴʶ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʚʳʜʝʣʝʥʠʝ 

ʦʙʲʝʢʪʦʚ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ (ʦʪ ʨʝʛʠʦʥʘʣʴʥʳʭ, ʜʦ ʟʦʥʘʣʴʥʳʭ ʠ ʣʦʢʘʣʴʥʳʭ) ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʡ ʦʮʝʥʢʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʠ ʧʦʩʪʘʥʦʚʢʠ ʥʘ ʥʠʭ ʛʣʫʙʦʢʦʛʦ ʧʦʠʩʢʦʚʦʛʦ 

ʙʫʨʝʥʠʷ.   

ɺ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʩʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʨʠ ʠʟʫʯʝʥʠʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ 

ʧʨʦʚʠʥʮʠʡ ʤʘʛʥʠʪʦʨʘʟʚʝʜʢʘ ʩʯʠʪʘʝʪʩʷ ʦʩʥʦʚʥʳʤ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ  

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ. ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ 

ʩʚʝʜʝʥʠʡ ʥʝ ʪʦʣʴʢʦ ʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʬʫʥʜʘʤʝʥʪʘ, ʥʦ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʠ ʚʝʩʴʤʘ 

ʮʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʨʦʝʥʠʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ, ʦʜʥʘʢʦ ʘʥʦʤʘʣʠʠ ʦʪ 

ʩʣʘʙʦʤʘʛʥʠʪʥʳʭ ʧʦʨʦʜ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʠʤʝʶʪ ʘʤʧʣʠʪʫʜʳ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʝ ʝʜʠʥʠʮʳ 

ï ʧʝʨʚʳʝ ʜʝʩʷʪʢʠ ʥʊʣ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʨʘʩʯʣʝʥʝʥʠʷ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ 

ʧʦ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʤʦʞʥʦ ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʚʳʩʦʢʦʪʦʯʥʳʭ ʨʘʙʦʪ ʩ 

ʧʦʛʨʝʰʥʦʩʪʴʶ - ʜʦʣʠ ʥʊʣ, ʤʘʢʩʠʤʫʤ  1-2 ʥʊʣ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʘʵʨʦʤʘʛʥʠʪʦʤʝʪʨʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ 

(ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʜʦ 0,001 ʥʊʣ) ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ (ʜʦ 100 ʠʟʤʝʨʝʥʠʡ ʚ ʩʝʢʫʥʜʫ), 

ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦʯʥʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 0,2-0,5 ʥʊʣ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʪʦʯʢʘʤʠ ʥʘʙʣʶʜʝʥʠʷ ʧʦʨʷʜʢʘ 1 ʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʘʥʜʘʨʪʥʳʭ ʘʚʠʘʮʠʦʥʥʳʭ 

ʥʦʩʠʪʝʣʝʡ. ʉʦʚʨʝʤʝʥʥʳʝ ʥʘʚʠʛʘʮʠʦʥʥʳʝ GPS ʩʠʩʪʝʤʳ ʩ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʢʦʨʨʝʢʮʠʝʡ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʪ̫ʴ ʧʦʣʦʞʝʥʠʝ ʪʦʯʝʢ ʥʘʙʣʶʜʝʥʠʡ ʩ ʩʫʙʤʝʪʨʦʚʦʡ 

ʪʦʯʥʦʩʪʴʶ. ʊʦʯʥʘʷ ʧʣʘʥʦʚʘʷ ʧʨʠʚʷʟʢʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʦʢʨʘʪʠʪʴ ʦʙʱʫʶ ʧʦʛʨʝʰʥʦʩʪʴ ʩʲʝʤʢʠ ʠ ʧʦʩʪʨʦʠʪʴ ʫʥʠʢʘʣʴʥʳʝ ʧʦ ʪʦʯʥʦʩʪʠ ʢʘʨʪʳ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ.  

 ʅʘʯʘʣʦ ʘʵʨʦʤʘʛʥʠʪʥʳʭ ʩʲʝʤʦʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ  ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ 

ʦʪʥʦʩʠʪʩʷ ʢ 1952 ʛʦʜʫ. ʇʦ ʜʝʪʘʣʴʥʦʩʪʠ, ʪʝʭʥʦʣʦʛʠʠ, ʪʠʧʘʤ ʧʨʠʤʝʥʷʝʤʦʡ ʘʧʧʘʨʘʪʫʨʳ, 

ʥʘʚʠʛʘʮʠʦʥʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʦʯʥʦʩʪʠ ʘʵʨʦʤʘʛʥʠʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 4 ʧʝʨʠʦʜʘ.  

I ʧʝʨʠʦʜ (1952-1960 ʛʛ.), ʘʵʨʦʤʘʛʥʠʪʥʳʝ ʩʲʝʤʢʠ ʩ ʬʝʨʨʦʟʦʥʜʦʚʳʤʠ 

ʤʘʛʥʠʪʦʤʝʪʨʘʤʠ ɸʕʄ-49, ʚʳʩʦʪʘ ʧʦʣʝʪʦʚ  ʦʪ 500 ʜʦ 1500 ʤ, ʪʦʯʥʦʩʪʴ  Ñ(20ï100) ʥʊʣ. 

ʇʨʦʢʣʘʜʢʘ ʤʘʨʰʨʫʪʦʚ ʚʠʟʫʘʣʴʥʦ ʧʦ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʤ ʢʘʨʪʘʤ ʙʝʟ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ 
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ʧʨʠʚʷʟʢʠ. ʄʘʩʰʪʘʙ ʩʲʝʤʢʠ 1:2 500 000 (1952 ʛ.), 1:1 000 000 (1955 ʛ.), 1:200 000 (1957-

1960 ʛʛ.).  ɺʳʧʦʣʥʠʚ ʩʚʦʶ ʨʦʣʴ ʥʘ ʩʪʘʜʠʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʇʨʠʢʘʩʧʠʡʩʢʦʡ 

ʚʧʘʜʠʥʳ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ, ʤʘʪʝʨʠʘʣʳ ʩʲʝʤʦʢ ʩ ʬʝʨʨʦʟʦʥʜʦʚʳʤʠ 

ʤʘʛʥʠʪʦʤʝʪʨʘʤʠ  ʫʩʪʘʨʝʣʠ ʠ ʧʨʠʛʦʜʥʳ ʣʠʰʴ ʜʣʷ ʦʯʝʥʴ ʛʨʫʙʦʡ ʦʮʝʥʢʠ ʚʝʱʝʩʪʚʝʥʥʦʛʦ 

ʩʦʩʪʘʚʘ ʠ ʛʣʫʙʠʥʳ ʟʘʣʝʛʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʬʫʥʜʘʤʝʥʪʘ.  

II ʧʝʨʠʦʜ (1973-1986 ʛʛ.), ʩʲʝʤʢʠ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʚʦʜʠʣʠʩʴ ʢʚʘʥʪʦʚʳʤ 

ʘʵʨʦʤʘʛʥʠʪʦʤʝʪʨʦʤ ʂɸʄ-28 ʩ ʨʝʛʠʩʪʨʘʮʠʝʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʜʠʘʛʨʘʤʤʥʦʡ ʣʝʥʪʝ ʩ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʦʪ 0.1 ʥʊʣ ʠ ʙʦʣʝʝ, ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ 0.3 ʩʝʢʫʥʜʳ. ʇʨʦʣʦʞʝʥʠʝ ʠ 

ʧʣʘʥʦʚʘʷ ʧʨʠʚʷʟʢʘ ʤʘʨʰʨʫʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʨʘʜʠʦʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ çʇʦʠʩʢè.   

ʄʘʩʰʪʘʙ ʠʩʩʣʝʜʦʚʘʥʠʡ 1:50 000 ï 1:100 000. ʊʦʯʥʦʩʪʴ ʘʵʨʦʤʘʛʥʠʪʥʦʡ ʩʲʝʤʢʠ Ñ0,7-2,5 

ʥʊʣ, ʪʦʯʥʦʩʪʴ ʧʣʘʥʦʚʦʡ ʧʨʠʚʷʟʢʠ Ñ 18-30 ʤ. ʄʘʪʝʨʠʘʣ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ  ʜʣʷ 

ʘʥʘʣʠʟʘ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʥʦ ʪʨʝʙʫʝʪʩʷ ʪʨʫʜʦʝʤʢʘʷ ʦʮʠʬʨʦʚʢʘ ʧʝʨʚʠʯʥʳʭ 

ʤʘʛʥʠʪʦʛʨʘʤʤ, ʣʠʙʦ ʦʪʯʝʪʥʳʭ ʢʘʨʪ ʠʟʦʜʠʥʘʤ, ʯʪʦ ʥʝʠʟʙʝʞʥʦ ʚʥʦʩʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʧʦʛʨʝʰʥʦʩʪʠ.  

III ʧʝʨʠʦʜ (1986-1992 ʛʛ.), ʩʲʝʤʢʠ ʤʘʩʰʪʘʙʘ 1:50 000 ʠ 1:100 000 ʧʨʦʚʦʜʠʣʠʩʴ 

ʮʠʬʨʦʚʳʤ ʢʚʘʥʪʦʚʳʤ ʘʵʨʦʤʘʛʥʠʪʦʤʝʪʨʦʤ ʄʄ-305,  ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ 0.2 

ʩʝʢʫʥʜʳ. ɺr ʩʦʪʘ ʧʦʣʝʪʦʚ 60-120 ʤ (ʥʘʜ ʘʢʚʘʪʦʨʠʝʡ - 200 ʤ), ʜʘʪʯʠʢ ʤʘʛʥʠʪʦʤʝʪʨʘ ʚ 

ʚʳʧʫʩʢʥʦʡ ʛʦʥʜʦʣʝ ʥʘ ʪʨʦʩ-ʢʘʙʝʣʝ ʜʣʠʥʦʡ 40 ʤ, ʨʘʜʠʦʛʝʦʜʝʟʠʯʝʩʢʘʷ ʧʨʠʚʷʟʢʘ ʇʦʠʩʢ-

ɼʄ. ʇʦʣʝʪʳ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʥʘʙʣʶʜʝʥʠʷʤʠ ʛʝʦʤʘʛʥʠʪʥʳʭ ʚʘʨʠʘʮʠʡ ʩ ʜʠʩʢʨʝʪʥʦʩʪʴʶ 

10-15 ʤʠʥʫʪ. ʊʦʯʥʦʩʪʴ ʘʵʨʦʤʘʛʥʠʪʥʦʡ ʩʲʝʤʢʠ Ñ(1,0 ï 2,3) ʥʊʣ, ʧʣʘʥʦʚʦʡ ʧʨʠʚʷʟʢʠ Ñ(17-

25) ʤ. ʎʠʬʨʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦ ʩʲʝʤʦʯʥʳʤ ʤʘʨʰʨʫʪʘʤ ʚ ʦʩʥʦʚʥʦʤ ʩʦʭʨʘʥʠʣʠʩʴ, 

ʦʜʥʘʢʦ, ʚ ʩʚʷʟʠ ʩ ʜʣʠʪʝʣʴʥʳʤ ʭʨʘʥʝʥʠʝʤ ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʫʪʨʘʯʝʥʘ. 

ʉʦʚʨʝʤʝʥʥʳʡ IV ʧʝʨʠʦʜ ʥʘʯʠʥʘʝʪʩʷ ʩ 2006 ʛʦʜʘ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʚʳʩʦʢʦʪʦʯʥʳʭ 

ʤʦʨʩʢʠʭ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʭ ʩʲʝʤʦʢ ʘʢʚʘʪʦʨʠʠ ʢʘʟʘʭʩʪʘʥʩʢʦʛʦ ʩʝʢʪʦʨʘ ʂʘʩʧʠʡʩʢʦʛʦ 

ʤʦʨʷ. ʎʠʬʨʦʚʳʝ ʠʟʤʝʨʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʢʚʘʥʪʦʚʳʤ ʤʘʛʥʠʪʦʤʝʪʨʦʤ G-882, 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 0,001 ʥʊʣ, ʠʥʪʝʨʚʘʣ ʨʝʛʠʩʪʨʘʮʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 0.01 - 0,1 ʩʝʢʫʥʜʳ, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʩʩʪʦʷʥʠʶ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʥʘʙʣʶʜʝʥʠʷ 0,03 ï 0,3 ʤ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʥʘʚʠʛʘʮʠʦʥʥʳʝ GPS ʩʠʩʪʝʤʳ ʩ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʢʦʨʨʝʢʮʠʝʡ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʩʫʙʤʝʪʨʦʚʫʶ ʪʦʯʥʦʩʪ ɹʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʥʘʙʣʶʜʝʥʠʡ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

ʈʝʛʠʩʪʨʘʮʠʷ ʚʘʨʠʘʮʠʡ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩ ʠʥʪʝʨʚʘʣʦʤ 1 ʤʠʥʫʪʘ. ʇʦʛʨʝʰʥʦʩʪʴ 

ʤʘʛʥʠʪʥʦʡ ʩʲʝʤʢʠ Ñ(0.5 ï 2,1) ʥʊʣ, ʧʣʘʥʦʚʦʡ ʧʨʠʚʷʟʢʠ Ñ 1ʤ. 

ʅʘ ʦʩʥʦʚʝ  ʤʘʪʝʨʠʘʣʦʚ ʨʘʥʝʝ ʚʳʧʦʣʥʝʥʥʳʭ ʩʲʝʤʦʢ I-III ʧʝʨʠʦʜʦʚ ʚ 2010 ʛ. ʚ 

ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çʂʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ ʦʩʘʜʦʯʥʳʭ ʙʘʩʩʝʡʥʦʚè ʩʬʦʨʤʠʨʦʚʘʥʘ ʩʚʦʜʥʘʷ 

ʮʠʬʨʦʚʘʷ ʢʘʨʪʘ ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʇʨʠʢʘʩʧʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʆʪʤʝʪʠʤ, ʯʪʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʘʥʘʣʠʟʘ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ, ʧʦʣʥʦʪʳ ʠ ʜʝʪʘʣʴʥʦʩʪʠ ʠʩʭʦʜʥʦʡ  

ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʦʵʪʦʤʫ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʤʘʛʥʠʪʥʦʡ ʢʘʨʪʦʛʨʘʬʠʠ, ʚ ʵʪʦʤ ʧʨʦʝʢʪʝ ʥʝ ʫʜʘʣʦʩʴ ʫʩʪʨʘʥʠʪʴ ʜʝʬʝʢʪʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʫʚʷʟʢʦʡ ʠ ʧʨʠʚʝʜʝʥʠʝʤ ʢ ʝʜʠʥʦʤʫ ʫʨʦʚʥʶ  ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʩʲʝʤʦʢ 

ʧʨʦʚʦʜʠʤʳʭ ʚ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ  ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ. 

ɺ 2011 ï 2012 ʛʛ. ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʝʦʣʦʛʠʯʝʩʢʠʤ ʟʘʜʘʥʠʝʤ ʂʦʤʠʪʝʪʘ ʛʝʦʣʦʛʠʠ ʠ 

ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ ʈʂ  ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ɸʆ çʅʂ çʂʘʟʄʫʥʘʡɻʘʟè  ʧʦʜʨʷʜʯʠʢ ʊʆʆ çʅʇʎ 

çɻʝʦʢʝʥè ʚʳʧʦʣʥʠʣ ʘʵʨʦʤʘʛʥʠʪʥʫ  ʁ ʩʲʝʤʢʫ ʢʘʟʘʭʩʪʘʥʩʢʦʡ ʯʘʩʪʠ ʇʨʠʢʘʩʧʠʡʩʢʦʡ 

ʚʧʘʜʠʥʳ, ʚʢʣʶʯʘʷ ʩʝʚʝʨʥʫʶ ʯʘʩʪʴ ʘʢʚʘʪʦʨʠʠ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ.   

ɸʵʨʦʤʘʛʥʠʪʥʘʷ ʩʲʝʤʢʘ ʧʨʦʚʝʜʝʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʧʧʘʨʘʪʥʦ-

ʧʨʦʛʨʘʤʤʥʦʛʦ ʘʵʨʦʤʘʛʥʠʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɻʊ-ʄɸɻ ʚ ʩʦʩʪʘʚʝ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʙʣʦʢʘ, 

ʢʚʘʥʪʦʚʦʛʦ ʜʘʪʯʠʢʘ Scintrex CS-3, ʬʝʨʨʦʟʦʥʜʦʚʦʛʦ ʤʘʛʥʠʪʦʤʝʪʨʘ FL3-100, 

ʨʘʜʠʦʚʳʩʦʪʦʤʝʨʘ TRA 3000A, GPS ʧʨʠʝʤʥʠʢʘ Topcon/Javad OEM board. ʉʲʝʤʢʘ ʥʘʜ 

ʪʝʨʨʠʪʦʨʠʝʡ ʩʫʰʠ ʚʳʧʦʣʥʷʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʘʤʦʣʝʪʦʚ ɸʅ-2 ʠ ʥʘʜ ʘʢʚʘʪʦʨʠʝʡ 

ʉʝʚʝʨʥʦʛʦ ʂʘʩʧʠʷ ï ʜʚʫʭʤʦʪʦʨʥʳʤ ʩʘʤʦʣʝʪʦʤ ʃ-410. ʂʨʝʧʣʝʥʠʝ ʜʘʪʯʠʢʘ ʤʘʛʥʠʪʦʤʝʪʨʘ 
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ʞʝʩʪʢʦʝ ʥʘ ʚʳʥʦʩʥʦʡ ʰʪʘʥʛʝ ʜʣʠʥʦʡ 5ʤ, ʚʳʩʦʪʘ ʧʦʣʝʪʦʚ: ʥʘʟʝʤʥʘʷ ʯʘʩʪʴ ï 100 ʤ, 

ʤʦʨʩʢʘʷ ʯʘʩʪʴ ï 300 ʤ. ʀʟʤʝʨʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʝʜʠʥʦʡ ʩʝʪʠ 

ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʤʘʨʰʨʫʪʦʚ. ʈʝʛʠʩʪʨʘʮʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʯʘʩʪʦʪʦʡ 100 ʟʘʤʝʨʦʚ ʚ ʩʝʢʫʥʜʫ, ʩʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʬʠʟʠʯʝʩʢʠʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʩʦʩʪʘʚʣʷʣʦ 0.5 ʤ. ɼʣʷ ʫʯʝʪʘ ʚʘʨʠʘʮʠʡ ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʚʳʩʪʘʚʣʝʥʘ ʩʝʪʴ ʤʘʛʥʠʪʦʚʘʨʠʘʮʠʦʥʥʳʭ ʩʪʘʥʮʠʠ (ʄɺʉ),  ʨʘʚʥʦʤʝʨʥʦ ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ 

ʧʣʦʱʘʜʠ ʩʲʝʤʢʠ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʫʜʘʣʝʥʠʝ ʩʲʝʤʦʯʥʦʛʦ ʩʘʤʦʣʝʪʘ ʦʪ ʄɺʉ ʥʝ ʧʨʝʚʳʰʘʣʦ 

100 ʢʤ,  ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʩʲʝʤʢʠ, ʪʱʘʪʝʣʴʥʦʩʪʴ ʫʚʷʟʢʠ 

ʚʩʝʭ ʚʳʧʦʣʥʝʥʥʳʭ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʚ ʝʜʠʥʳʡ ʤʘʩʩʠʚ ʜʘʥʥʳʭ. 

ʉʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʧʦ ʧʦʚʪʦʨʥʳʤ ʤʘʨʰʨʫʪʘʤ m2=Ñ0.094 ʥʊʣ; 

ʧʦ ʢʦʥʪʨʦʣʴʥʦ-ʩʝʢʫʱʠʤ ʤʘʨʰʨʫʪʘʤ m1=Ñ0.14 ʥʊʣ. 

 ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʘʵʨʦʤʘʛʥʠʪʥʦʡ ʩʲʝʤʢʠ ʤʘʩʰʪʘʙʘ 1:1 000 000 ʜʣʷ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʢʘʟʘʭʩʪʘʥʩʢʦʡ ʯʘʩʪʠ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ (505 000 ʢʤ
2
) ʩʦʟʜʘʥʘ ʧʦ 

ʝʜʠʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʢʘʨʢʘʩʥʘʷ ʩʝʪʴ 10ʭ10 ʢʤ (ʥʘ ʘʢʚʘʪʦʨʠʠ 8ʭ16 ʢʤ) ʦʧʦʨʥʳʭ 

ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʧʦ ʩʚʦʝʤʫ ʢʘʯʝʩʪʚʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʩʦʚʨʝʤʝʥʥʦʤʫ 

ʤʠʨʦʚʦʤʫ ʫʨʦʚʥʶ. ʉʦʟʜʘʥʥʘʷ ʢʘʨʢʘʩʥʘʷ ʩʝʪʴ ʷʚʣʷʝʪʩʷ ʥʘʜʝʞʥʦʡ ʦʧʦʨʥʦʡ ʦʩʥʦʚʦʡ, ʢʘʢ 

ʜʣʷ ʨʘʥʝʝ ʚʳʧʦʣʥʝʥʥʳʭ, ʪʘʢ ʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʘʵʨʦʤʘʛʥʠʪʥʳʭ ʩʲʝʤʦʢ  

ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ. ʅʘ ʙʘʟʝ ʥʦʚʦʡ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʦʡ ʦʧʦʨʥʦʡ ʩʝʪʠ ʚʳʧʦʣʥʝʥʘ 

ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ, ʫʚʷʟʢʘ ʠ ʧʨʠʚʝʜʝʥʠʝ ʢ ʝʜʠʥʦʤʫ ʫʨʦʚʥʶ ʨʝʟʫʣʴʪʘʪʦʚ ʩʲʝʤʦʢ ʧʨʦʰʣʳʭ 

ʣʝʪ, ʫʩʪʨʘʥʝʥʳ ʚʥʫʪʨʝʥʥʠʝ ʥʝʚʷʟʢʠ ʚ ʤʘʩʩʠʚʘʭ ʘʵʨʦʤʘʛʥʠʪʥʳʭ ʜʘʥʥʳʭ.   

 ʅʦʚʳʤʠ ʜʝʪʘʣʠʟʘʮʠʦʥʥʳʤʠ ʘʵʨʦʤʘʛʥʠʪʥʳʤʠ ʩʲʝʤʢʘʤʠ ʠʟʫʯʝʥʦ 218 000 ʢʤ
2
 

ʥʝʬʪʝʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʣʦʱʘʜʝʡ ʩʝʚʝʨʥʦʡ, ʚʦʩʪʦʯʥʦʡ ʠ ʶʞʥʦʡ ʙʦʨʪʦʚʳʭ ʟʦʥ 

ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʲʝʤʢʦʡ ʤʘʩʰʪʘʙʘ 1:200 000 ï 175 000 ʢʤ
2
 ʠ 

ʤʘʩʰʪʘʙʘ 1:100 000 ï 43 000 ʢʤ
2
.  

 ʅʘ ʦʩʥʦʚʝ ʥʦʚʳʭ ʜʘʥʥʳʭ ʢʘʨʢʘʩʥʦʡ ʦʧʦʨʥʦʡ ʩʝʪʠ ʠ ʜʝʪʘʣʠʟʘʮʠʦʥʥʳʭ ʩʲʝʤʦʢ 

ʙʦʨʪʦʚʳʭ ʟʦʥ, ʤʘʪʝʨʠʘʣʦʚ ʢʦʥʜʠʮʠʦʥʥʳʭ ʩʲʝʤʦʢ ʢʨʫʧʥʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʤʘʩʰʪʘʙʦʚ 

ʧʨʦʰʣʳʭ ʣʝʪ ʩʦʟʜʘʥʘ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʮʠʬʨʦʚʘʷ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʚ ʧʦʤʦʱʴ 

ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʤʫ ʠ ʥʝʬʪʝʛʘʟʦʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ 

ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ  

ɻʨʘʬʠʯʝʩʢʠʡ ʦʙʨʘʟ ʩʚʦʜʥʦʡ ʤʦʜʝʣʠ ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʈʠʩ. 1 ʚ ʚʠʜʝ ʢʘʨʪʳ ʠʟʦʜʠʥʘʤ, ʧʦʩʪʨʦʝʥʥʦʡ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʪʠʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ. ʂʘʨʪʘ ʨʘʩʢʨʘʰʝʥʘ ʛʘʤʤʦʡ ʦʪʪʝʥʢʦʚ 

ʢʨʘʩʥʦʛʦ (ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ) ʠ ʩʠʥʝʛʦ (ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ)  ʮʚʝʪʘ. 

ɼʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʪʘ ʞʝ ʩʚʦʜʥʘʷ ʤʦʜʝʣʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʦʢʘʟʘʥʘ ʥʘ ʈʠʩ. 2 ʚ  

ʚʠʜʝ ʮʚʝʪʥʦʛʦ ʠʤʠʜʞʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʘʣʠʪʨʳ, ʢʦʛʜʘ ʨʘʟʥʳʝ ʦʪʪʝʥʢʠ 

ʮʚʝʪʘ ʟʘʥʠʤʘʶʪ ʥʘ ʢʘʨʪʝ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳʝ ʧʣʦʱʘʜʠ. ʇʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʦʪʦʙʨʘʞʘʶʪʩʷ ʦʪʪʝʥʢʘʤʠ çʪʝʧʣʳʭè ʪʦʥʦʚ (ʞʝʣʪʳʡ, ʦʨʘʥʞʝʚʳʡ, 

ʢʨʘʩʥʳʡ), ʘ ʧʦʥʠʞʝʥʥʳʝ ð ʦʪʪʝʥʢʘʤʠ çʭʦʣʦʜʥʳʭè ʪʦʥʦʚ (ʛʦʣʫʙʦʡ, ʩʠʥʠʡ, 

ʬʠʦʣʝʪʦʚʳʡ). ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʟʨʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʘ, ʢʘʨʪʘ ʧʦʩʪʨʦʝʥʘ ʚ 

ʚʠʜʝ ʧʩʝʚʜʦʨʝʣʴʝʬʘ ʩ ʵʬʬʝʢʪʦʤ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. 

 ɺ ʨʝʛʠʦʥʘʣʴʥʦʤ ʧʣʘʥʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ (ʈʠʩ.1, ʈʠʩ. 2) 

ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʠ ʣʝʞʠʪ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ -300 ʥʊʣ  ʜʦ 0 ʥʊʣ. ʄʦʨʬʦʣʦʛʠʷ ʘʥʦʤʘʣʴʥʦʛʦ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʝʛʦ ʠʩʪʦʯʥʠʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʨʘʟʥʳʭ 

ʩʪʨʫʢʪʫʨʥʳʭ ʵʪʘʞʘʭ, ʧʦʵʪʦʤʫ, ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ, ʪʨʝʙʫʶʱʠʭ ʨʝʰʝʥʠʷ ʧʨʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ ʨʘʟʜʝʣʝʥʠ ̫ʧʦʣʝʡ ʦʪ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦ ʛʣʫʙʠʥʝ. 

 ʇʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʥʘʣʠʯʠʶ ʣʦʢʘʣʴʥʳʭ ʘʥʦʤʘʣʠʡ, ʩʪʝʧʝʥʠ ʠʟʨʝʟʘʥʥʦʩʪʠ 

(ʜʠʩʧʝʨʩʠʠ) ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ ʤʦʞʥʦ ʨʘʡʦʥʠʨʦʚʘʪʴ, ʧʦ ʢʨʘʡʥʝʡ 

ʤʝʨʝ, ʥʘ 5 ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʜʥʦʨʦʜʥʳʭ ʢʣʘʩʩʦʚ. 
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 ʂ ʧʝʨʚʦʤʫ ʢʣʘʩʩʫ ʦʪʥʦʩʷʪʩʷ  ʫʯʘʩʪʢʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ (ʤʝʥʝʝ -250 ʥʊʣ) 

ʩʣʘʙʦʛʨʘʜʠʝʥʪʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ; ʢʦ ʚʪʦʨʦʤʫ ʢʣʘʩʩʫ ï ʦʙʣʘʩʪʠ ʩʧʦʢʦʡʥʦʛʦ ʧʦʣʷ 

ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ (ʦʪ -200 ʜʦ -100 ʥʊʣ); ʪʨʝʪʠʡ ʢʣʘʩʩ ï ʫʯʘʩʪʢʠ ʧʦʣʷ ʧʦʚʳʰʝʥʥʦʛʦ 

ʫʨʦʚʥʷ (ʦʪ -100 ʥʊʣ ʜʦ 0 ʥʊʣ), ʦʩʣʦʞʥʝʥʥʳʝ ʣʦʢʘʣʴʥʳʤʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʘʥʦʤʘʣʠʷʤʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʦ 150-200 ʥʊʣ, ʩʦʟʜʘʶʱʠʝ  ʷʯʝʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ ʧʦʣʷ. ʏʝʪʚʝʨʪʳʡ 

ʢʣʘʩʩ ï ʟʦʥʳ ʠʥʪʝʥʩʠʚʥʳʭ ʚʳʩʦʢʦʛʨʘʜʠʝʥʪʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ; ʧʷʪʳʡ ʢʣʘʩʩ 

- ʫʯʘʩʪʢʠ  ʠʥʪʝʥʩʠʚʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ ʩ  ʫʤʝʨʝʥʥʳʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ 

ʛʨʘʜʠʝʥʪʘʤʠ.   

 
 

ʈʠʩ. 1 ʉʚʦʜʥʘʷ ʢʘʨʪʘ ʠʟʦʜʠʥʘʤ ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʇʨʠʢʘʩʧʠʡʩʢʦʡ 

ʚʧʘʜʠʥʳ 

  

ʆʙʣʘʩʪʠ ʩʧʦʢʦʡʥʦʛʦ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʧʦʣʷ (1 ʢʣʘʩʩʘ) ʥʘʙʣʶʜʘʶʪʩʷ ʥʘʜ ʥʘʠʙʦʣʝʝ 

ʧʦʛʨʫʞʝʥʥʦʡ ʎʝʥʪʨʘʣʴʥʦ-ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʟʦʥʦʡ ʜʝʧʨʝʩʩʠʠ,  ʘ ʪʘʢʞʝ ʚ ʟʘʧʘʜʥʦʡ ʠ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʷʭ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ (ʉʘʨʧʠʥʩʢʠʡ ʧʨʦʛʠʙ, ɺʦʣʛʦʛʨʘʜʩʢʘʷ 

ʩʠʩʪʝʤʘ ʤʦʥʦʢʣʠʥʘʣʝʡ, ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʆʨʝʥʙʫʨʛʩʢʦʡ ʩʠʩʪʝʤʳ ʤʦʥʦʢʣʠʥʘʣʝʡ).   

 ʋʯʘʩʪʦʢ ʧʦʚʳʰʝʥʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʷʯʝʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ (3 ʢʣʘʩʩ),  

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʕʤʙʠʥʩʢʦ-ɸʢʪʶʙʠʥʩʢʦʡ ʟʦʥʝ ʜʠʩʣʦʢʘʮʠʡ ʩ ʟʘʧʘʜʥʦʡ ʚʥʫʪʨʝʥʥʝʡ 

ʩʪʦʨʦʥʳ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ ʦʛʨʘʥʠʯʝʥ ʧʦʣʦʩʦʡ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʣʠʥʝʡʥʦ ʚʳʪʷʥʫʪʦʡ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (ʶʛʦ-ʟʘʧʘʜʥʦʝ 

ʧʨʦʜʦʣʞʝʥʠʝ ʅʦʚʦ-ɸʣʝʢʩʝʝʚʩʢʦʛʦ ʧʨʦʛʠʙʘ). 
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 ɺʦʩʪʦʯʥʘʷ ʛʨʘʥʠʮʘ (ʧʦ ʬʫʥʜʘʤʝʥʪʫ) ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ 

ʫʚʝʨʝʥʥʦ ʚʳʜʝʣʷʝʪʩʷ ʩʪʫʧʝʥʯʘʪʳʤ ʫʤʝʥʴʰʝʥʠʝʤ ʫʨʦʚʥʷ  ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʬʦʥʘ  ʦʪ 0 ʥʊʣ 

ʜʦ -200 ʥʊʣ.  ʅʘ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʬʦʥʝ ʫʨʘʣʴʩʢʦʡ ʘʥʦʤʘʣʴʥʦʡ ʟʦʥʳ ʚʳʜʝʣʷʶʪʩʷ ʫʟʢʠʝ 

ʮʝʧʦʯʢʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʣʦʢʘʣʴʥʳʭ ʘʥʦʤʘʣʠʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʦ 200 

- 500 ʥʊʣ (ʢʣʘʩʩ 4) ʢʘʨʪʠʨʫʶʱʠʝ ʜʘʡʢʠ ʛʠʧʝʨʙʘʟʠʪʦʚ ʚʜʦʣʴ ʟʦʥʳ ʨʘʟʣʦʤʦʚ, ʦʬʠʦʣʠʪʳ 

ʂʦʢʧʝʢʪʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ.  

 ʖʛʦ-ʚʦʩʪʦʯʥʘʷ ʛʨʘʥʠʮʘ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ ï ʟʦʥʘ ʩʦʯʣʝʥʝʥʠʷ ɺʦʩʪʦʯʥʦ-

ɽʚʨʦʧʝʡʩʢʦʡ ʠ ʉʢʠʬʩʢʦ-ʊʫʨʘʥʩʢʦʡ ʧʣʘʪʬʦʨʤ (ʧʝʨʝʭʦʜ ʢ ʉʝʚʝʨʦ-ʋʩʪʶʨʪʩʢʦ-ɸʨʘʣʴʩʢʦʡ 

ʩʠʩʪʝʤʝ ʧʨʦʛʠʙʦʚ ʠ ʧʦʜʥʷʪʠʡ) ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʩʪʫʧʝʥʯʘʪʳʤ ʫʤʝʥʴʰʝʥʠʝʤ ʫʨʦʚʥʷ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ  100 ï 150 ʥʊʣ.  

 

 
 

ʈʠʩ. 2  ɸʥʦʤʘʣʴʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ 

 

ʈʘʟʣʠʯʥʳʡ ʭʘʨʘʢʪʝʨ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʦʪʣʠʯʠʝ ʩʪʨʦʝʥʠʷ ʧʦ 

ʬʫʥʜʘʤʝʥʪʫ ʉʝʚʝʨʦ-ʂʘʩʧʠʡʩʢʦʡ ʟʦʥʳ ʩʚʦʜʦʚʳʭ ʧʦʜʥʷʪʠʡ ʠ ʕʤʙʠʥʩʢʦ-ɸʢʪʶʙʠʥʩʢʦʡ 

ʟʦʥʳ ʜʠʩʣʦʢʘʮʠʡ, ʦʙʲʝʜʠʥʷʝʤʳʭ ʙʦʣʴʰʠʥʩʪʚʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʝʜʠʥʫʶ ʟʦʥʫ 

(ɸʩʪʨʘʭʘʥʦ-ɸʢʪʶʙʠʥʩʢʘʷ ʩʠʩʪʝʤʘ ʧʦʜʥʷʪʠʡ, ɺʦʩʪʦʯʥʦ-ʇʨʠʢʘʩʧʠʡʩʢʠʡ ʩʝʛʤʝʥʪ).  

 ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʠ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʥʝʦʜʥʦʨʦʜʥʳʡ 

ʭʘʨʘʢʪʝʨ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʧʨʝʜʝʣʘʭ ʆʨʝʥʙʫʨʛʩʢʦʡ ʠ ʉʝʚʝʨʦ-ɸʪʳʨʘʫʩʢʦʡ ʩʠʩʪʝʤ 

ʤʦʥʦʢʣʠʥʘʣʝʡ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʡ ʦ ʜʦʩʪʘʪʦʯʥʦ ʫʩʣʦʚʥʦʤ ʦʪʥʝʩʝʥʠʠ ʵʪʠʭ ʦʙʣʘʩʪʝʡ ʢ 
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ʢʘʪʝʛʦʨʠʠ  ʤʦʥʦʢʣʠʥʘʣʝʡ, ʚʧʦʣʥʝ ʚʝʨʦʷʪʥʦ ʥʘʣʠʯʠʝ ʚ ʠʭ ʧʨʝʜʝʣʘʭ ʣʦʢʘʣʴʥʳʭ ʧʦʜʥʷʪʠʡ 

ʠ ʧʨʦʛʠʙʦʚ ʧʦ ʢʨʦʚʣʝ ʬʫʥʜʘʤʝʥʪʘ. 

 ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʶʛʘ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʚʠʪʠʝʤ 

ʠʥʪʝʥʩʠʚʥʳʭ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ, ʢʦʪʦʨʳʝ ʥʘ ʚʦʩʪʦʢʝ 

ʪʷʛʦʪʝʶʪ ʢ ʖʞʥʦ-ʕʤʙʠʥʩʢʦʡ ʟʦʥʝ, ʩ ʶʛʘ ʦʛʠʙʘʶʪ ʇʨʠʢʘʩʧʠʡʩʢʫʶ ʚʧʘʜʠʥʫ, ʦʭʚʘʪʳʚʘʷ 

ɼʦʥʝʮʢʦ-ʂʘʩʧʠʡʩʢʫʶ ʩʢʣʘʜʯʘʪʫʶ ʟʦʥʫ (ʢʨʷʞ ʂʘʨʧʠʥʩʢʦʛʦ ï ʉʝʚʝʨʦ-ɹʦʟʘʰʠʥʩʢʦʝ 

ʧʦʜʥʷʪʠʝ), ʯʘʩʪʠʯʥʦ ʥʘʜʚʠʥʫʪʫʶ ʥʘ ʇʨʠʢʘʩʧʠʡʩʢʫʶ ʚʧʘʜʠʥʫ. ɼʘʣʝʝ ʥʘ ʟʘʧʘʜ ʠ ʩʝʚʝʨʦ-

ʟʘʧʘʜ ʧʦʣʦʩʘ ʤʘʢʩʠʤʫʤʦʚ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʯʝʨʝʟ ɼʥʝʧʨʦʚʦ-ɼʦʥʝʮʢʫʶ 

ʚʧʘʜʠʥʫ ʚ ʨʘʡʦʥ ʂʫʨʩʢʦʡ ʤʘʛʥʠʪʥʦʡ ʘʥʦʤʘʣʠʠ, ʦʭʚʘʪʳʚʘʷ ʢʨʘʝʚʫʶ ʯʘʩʪʴ ɺʦʩʪʦʯʥʦ-

ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. ʇʦʣʦʩʘ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, 

ʦʛʠʙʘʶʱʘʷ ʩ ʶʛʘ ʇʨʠʢʘʩʧʠʡʩʢʫʶ ʚʧʘʜʠʥʫ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʣʦʞʥʦʩʪʴʶ, ʢʘʢ 

ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʨʘʟʤʝʱʝʥʠʶ ʘʥʦʤʘʣʠʡ ʨʘʟʥʦʛʦ ʟʥʘʢʘ, ʪʘʢ ʠ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʘʥʦʤʘʣʠʡ, ʜʦʩʪʠʛʘʶʱʝʡ 350-500 ʥʊʣ. ɹʦʣʴʰʠʥʩʪʚʦ ʘʥʦʤʘʣʠʡ ʧʦ ʬʦʨʤʝ ʙʣʠʟʢʠ ʢ 

ʠʟʦʤʝʪʨʠʯʥʳʤ ʠ, ʚ ʮʝʣʦʤ, ʚ ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʦʥʳ ʩʦʟʜʘʶʪ ʷʯʝʠʩʪʫʶ 

ʩʪʨʫʢʪʫʨʫ ʧʦʣʷ. ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 200 ʢʤ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʝ,y ʝʩʣʠ 

ʩʯʠʪʘʪʴ ʦʪ ʜʝʣʴʪʳ ɺʦʣʛʠ ʚ ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʝʨʝʭʦʜʷʱʝʤ ʧʦ ʜʫʛʝ ʚ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʝ, ʘ ʟʘʪʝʤ ʚ ʩʝʚʝʨʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʧʨʝʚʳʰʘʝʪ 1200 ʢʤ. 

 ʉʦʛʣʘʩʥʦ ʛʠʧʦʪʝʟʝ ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʧʘʣʝʦʨʠʬʪʦʚʦʡ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ 

ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ, ʠʥʪʝʥʩʠʚʥʳʝ ʤʘʛʥʠʪʥʳʝ ʘʥʦʤʘʣʠʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʟʥʘʢʘ 

ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʤʘʛʤʘʪʦʛʝʥʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʧʨʦʜʫʢʪʘʤʠ ʚʫʣʢʘʥʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ (ʠʟʚʝʨʞʝʥʠʝ ʣʘʚ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ), ʫʯʘʩʪʚʫʶʱʠʤʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʚʳʩʦʢʦʧʣʦʪʥʦʛʦ, ʤʘʛʥʠʪʦʘʢʪʠʚʥʦʛʦ ʮʦʢʦʣʷ ʬʫʥʜʘʤʝʥʪʘ, ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʥʘʯʘʣʴʥʳʭ 

ʩʪʘʜʠʡ ʨʠʬʪʦʦʙʨʘʟʦʚʘʥʠʷ. ɺʝʨʦʷʪʥʦ, ʶʞʥʘʷ ʛʨʘʥʠʮʘ ʵʪʦʡ ʟʦʥʳ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪʘ ʚ 

ʢʘʯʝʩʪʚʝ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ ʤʝʞʜʫ ʬʫʥʜʘʤʝʥʪʦʤ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʳ ɺʦʩʪʦʯʥʦ-

ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʉʢʠʬʩʢʦ-ʊʫʨʘʥʩʢʦʡ ʧʣʠʪʳ. 

ʅʘ ʙʘʟʝ ʥʦʚʳʭ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʘʥʘʣʠʟʘ (Geosoft Oasis Montaj, GMSYS-3DModeling, ʉʀɻʄɸ 3ɼ, ʂʆʉʂɸɼ 

3ɼ ʠ ʜʨ.) ʨʘʟʨʘʙʦʪʘʥʘ ʩʭʝʤʘ ʙʣʦʢʦʚʦʛʦ ʩʪʨʦʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ 

(ʈʠʩ. 3), ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʱʘʷʩʷ ʩʚʦʝʡ ʥʦʚʠʟʥʦʡ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʥʦʛʦ ʣʠʥʝʘʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʪʨʦʝʥʠʝ 

ʇʨʠʢʘʩʧʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ ʥʦʩʠʪ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʡ ʙʣʦʢʦʚʳʡ ʭʘʨʘʢʪʝʨ; ʫʚʝʨʝʥʥʦ 

ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʛʨʘʥʠʮʳ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ; ɹʫʟʘʯʠ-ʉʝʚʝʨʦ-ʋʩʪʶʨʪʩʢʦ-

ɸʨʘʣʴʩʢʦʡ ʩʠʩʪʝʤ ʧʨʦʛʠʙʦʚ ʠ ʧʦʜʥʷʪʠʡ; ʦʪʯʝʪʣʠʚʦ ʚʳʜʝʣʷʶʪʩʷ ʤʝʛʘʙʣʦʢʠ, 

ʦʭʚʘʪʳʚʘʶʱʠʝ ʢʨʫʧʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ. ɺʳʯʠʩʣʝʥʥʘʷ 

ʩʠʩʪʝʤʘ ʣʠʥʝʘʤʝʥʪ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʧʦʟʚʦʣʷʝʪ ʫʪʦʯʥʠʪʴ ʛʨʘʥʠʮʳ ʇʨʠʢʘʩʧʠʡʩʢʦʡ 

ʚʧʘʜʠʥʳ, ʧʦʣʦʞʝʥʠʝ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ, ʨʘʟʜʝʣʷʶʱʠʭ ʬʫʥʜʘʤʝʥʪ ʥʘ ʦʪʜʝʣʴʥʳʝ 

ʙʣʦʢʠ. ʌʠʢʩʠʨʫʝʤʳʝ ʤʘʛʥʠʪʦʤʝʪʨʠʝʡ ʛʝʦʙʣʦʢʠ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʳ ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ 

ʩʪʨʫʢʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʬʫʥʜʘʤʝʥʪʘ ʠ ʜʝʣʷʪʩʷ ʩʠʩʪʝʤʦʡ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʥʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʙʣʦʢʠ: ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ, ʉʝʚʝʨʥʳʡ, ɺʦʩʪʦʯʥʳʡ, ʖʞʥʳʡ ʠ 

ʎʝʥʪʨʘʣʴʥʦ ʇʨʠʢʘʩʧʠʡʩʢʠʡ. ɺʳʜʝʣʷʝʤʳʝ ʛʝʦʙʣʦʢʠ, ʦʯʝʚʠʜʥʦ, ʨʘʟʣʠʯʘʶʪʩʷ ʩʪʨʦʝʥʠʝʤ 

ʬʫʥʜʘʤʝʥʪʘ, ʚʦʟʨʘʩʪʦʤ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʘʟʚʠʪʠʷ ʜʦʧʣʠʪʥʦʛʦ ʠ ʧʣʠʪʥʦʛʦ ʢʦʤʧʣʝʢʩʦʚ. 

 ʇʦʣʫʯʝʥʥʳʝ ʧʦ ʜʘʥʥʳʤ ʤʘʛʥʠʪʦʤʝʪʨʠʠ ʥʦʚʳʝ ʩʚʝʜʝʥʠʷ ʦ ʛʣʫʙʠʥʘʭ 

ʤʘʛʥʠʪʦʘʢʪʠʚʥʳʭ ʛʨʘʥʠʮ ʠ ʠʭ ʤʦʨʬʦʣʦʛʠʠ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʤʝʥʷʶʪ 

ʩʣʦʞʠʚʰʠʝʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʛʣʫʙʠʥʘʭ ʢʘʢ ʧʦʚʝʨʭʥʦʩʪʠ ʬʫʥʜʘʤʝʥʪʘ, ʪʘʢ ʠ 

ʜʦʜʝʚʦʥʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ; ʦ ʛʨʘʥʠʮʘʭ ʇʨʠʢʘʩʧʠʡʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʚ 

ʜʦʧʘʣʝʦʟʦʡʩʢʦʝ ʠ ʨʘʥʥʝ- ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʦʝ ʚʨʝʤʷ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʣʝʯʝʪ 

ʧʝʨʝʦʮʝʥʢʫ ʧʝʨʩʧʝʢʪʠʚ ʛʣʫʙʦʢʦʟʘʣʝʛʘʶʱʠʭ ʦʩʘʜʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʯʘʩʪʥʦʩʪʠ 

ʖʞʥʦʛʦ ʠ ɺʦʩʪʦʯʥʦʛʦ ʛʝʦʙʣʦʢʦʚ.  

ʇʦʣʫʯʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʥʦʚʳʭ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʷ ʪʨʝʙʫʝʪ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʦʚʤʝʩʪʥʦ ʩ ʤʘʪʝʨʠʘʣʘʤʠ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ, 
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ʛʨʘʚʠʨʘʟʚʝʜʢʠ, ʙʫʨʝʥʠʷ, ʚ ʨʘʤʢʘʭ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʤʘʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʦ ʧʦʜʦʡʪʠ ʢ ʨʝʰʝʥʠʶ ʚʦʧʨʦʩʦʚ ʜʝʪʘʣʠʟʘʮʠʠ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʭʝʤ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʠ ʥʝʬʪʝʛʘʟʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ. 

 
ʈʠʩ. 3 ɹʣʦʢʦʚʦʝ ʩʪʨʦʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ ʥʘ ʦʩʥʦʚʝ 

ʣʠʥʝʘʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

 

  ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʙʦʪʳ ʧʦ ʚʳʷʚʣʝʥʠʶ ʩʚʷʟʠ ʢʨʫʧʥʝʡʰʠʭ ʧʦʜʩʦʣʝʚʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ʧʦʟʚʦʣʠʣʠ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʨʠʪʝʨʠʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʥʝʬʪʝʛʘʟʦʧʝʨʩʧʝʢʪʠʚʥʳʭ ʫʯʘʩʪʢʦʚ. ɸʥʘʣʠʟ ʭʘʨʘʢʪʝʨʘ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʨʘʡʦʥʘʭ 

ʢʨʫʧʥʝʡʰʠʭ ʧʦʜʩʦʣʝʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ, 

ʧʦʢʘʟʘʣ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʚʷʟʴ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʂʘʨʘʯʘʛʘʥʘʢ, ʊʝʥʛʠʟ, 
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ɾʘʥʘʞʦʣ, ʋʨʠʭʪʘʫ, ʂʘʰʘʛʘʥ ʩ ʣʦʢʘʣʴʥʳʤʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʤʘʛʥʠʪʥʳʤʠ ʘʥʦʤʘʣʠʷʤʠ 

(ʈʠʩ. 4).  

 

 
 

ʈʠʩ. 4 ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʝʯʘʩʪʦʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʨʘʡʦʥʘʭ ʢʨʫʧʥʝʡʰʠʭ ʧʦʜʩʦʣʝʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ 

 

ɸʥʦʤʘʣʴʥʳʝ ʵʬʬʝʢʪʳ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʦʪ ʥʝʬʪʝʛʘʟʦʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ 

ʧʦʜʩʦʣʝʚʦʡ ʩʝʢʮʠʠ ʨʘʟʨʝʟʘ ʭʦʪʷ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳ ʧʦ ʘʤʧʣʠʪʫʜʝ (ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʝʜʠʥʠʮ 

ʜʦ 10 ʥʊʣ) ʥʘ ʬʦʥʝ ʘʥʦʤʘʣʠʡ, ʦʪʨʘʞʘʶʱʠʭ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ 

ʬʫʥʜʘʤʝʥʪʘ, ʥʦ ʚʩʸ ʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʶʪ ʜʦʩʪʠʛʥʫʪʫʶ ʧʦʛʨʝʰʥʦʩʪʴ 

ʘʵʨʦʤʘʛʥʠʪʥʦʡ ʩʲʝʤʢʠ (ʉʂʆ < Ñ0,2  ʥʊʣ), ʯʪʦ ʩʦʟʜʘʸʪ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ 

ʜʣʷ ʠʭ ʚʳʜʝʣʝʥʠʷ ʠ ʧʨʦʩʣʝʞʠʚʘʥʠʷ. ʏʘʩʪʦʪʥʳʡ ʩʧʝʢʪʨ ʘʥʦʤʘʣʠʡ ʨʘʟʣʠʯʝʥ, ʠ ʥʘ ʵʪʦʡ 

ʦʩʥʦʚʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʠʭ ʨʘʟʜʝʣʝʥʠʝ ʧʦ ʛʣʫʙʠʥʝ ʠʩʪʦʯʥʠʢʦʚ. 

 ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʜʣʷ ʦʮʝʥʢʠ ʧʝʨʩʧʝʢʪʠʚ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʧʦ ʢʦʤʧʣʝʢʩʫ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʳʜʝʣʝʥʦ 19 

ʫʯʘʩʪʢʦʚ ʣʦʢʘʣʴʥʳʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ. ʉʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʚʳʜʝʣʝʥʥʳʭ 

ʘʥʦʤʘʣʠʡ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 30 000 ʢʚ. ʢʤ ʠʣʠ 6% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ (500 000 ʢʤ
2
), 

ʦʭʚʘʯʝʥʥʦʡ ʘʵʨʦʤʘʛʥʠʪʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 2011-2012 ʛʛ. ʀʟ ʚʳʜʝʣʝʥʥʳʭ 19 


