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ɺ.ɻ. ʂʦʣʽʩʥʽʯʝʥʢʦ, ɯ.ɺ. ʉʦʣʦʚʡʦʚ, ɻ.ɼ. ʃʽʩʥʠʡ, ʂ.ʄ. ɿʣʦʯʝʚʩʴʢʘ,                  

ʊ.ʆ. ɹʫʨʜʝʡʥʠʡ. ʇʦʙʫʜʦʚʘ ʛʝʦʣʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ ʧʽʜʟʝʤʥʠʭ ʩʭʦʚʠʱ ʛʘʟʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʡʩʤʦʨʦʟʚʽʜʫʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ  (ʪʝʭʥʦʣʦʛʽʾ, ʜʦʩʚʽʜ, 

ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ) ʤʦʥʦʛʨʘʬʽʷ.ïʂ. ʊʆɺ çɻʝʦʶʥʽʪè, 2024. ï 170 ʩ. 

ʈʠʩ. 85 . ʊʘʙʣ. 12.  

 

ʅʘ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʮʽʻʾ ʤʦʥʦʛʨʘʬʽʾ ʚ ʩʠʣʫ ʨʽʟʥʠʭ ʧʨʠʯʠʥ ʘʢʪʫʘʣʴʥʽʩʪʴ 

ʟʙʝʨʽʛʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʚ ʧʽʜʟʝʤʥʠʭ ʩʭʦʚʠʱʘʭ ɭʚʨʦʧʠ ʪʘ ʋʢʨʘʾʥʠ 

ʚʠʨʦʩʣʘ ʚ ʨʘʟʠ, ʷʢ ʥʘʜʽʡʥʦʛʦ ʜʞʝʨʝʣʘ ʜʦʩʪʘʪʥʴʦ ʜʝʰʝʚʦʾ ʝʥʝʨʛʽʾ. 

ʉʧʦʨʫʜʞʝʥʥʷ ʥʦʚʠʭ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʽʩʥʫʶʯʠʭ ʇʉɻ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʚʝʜʝʥʥʷ 

ʨʦʙʽʪ ʽʟ ʜʝʪʘʣʴʥʦʾ ʛʝʦʣʦʛʽʯʥʦʾ ʨʦʟʚʽʜʢʠ ʇʉɻ, ʜʦʨʦʟʚʽʜʢʠ ʚʠʩʥʘʞʝʥʠʭ 

ʨʦʜʦʚʠʱ ʪʘ ʽʥ. 

ʅʘʡʜʦʩʢʦʥʘʣʽʰʠʤ ʤʝʪʦʜʦʤ ʚʠʚʯʝʥʥʷ ʙʫʜʦʚʠ ʦʙôʻʢʪʽʚ, ʚʽʜ ʪʝʢʪʦʥʽʢʠ ʪʘ 

ʣʽʪʦʣʦʛʽʾ ʜʦ ʨʦʟʧʦʜʽʣʫ ʬʽʣʴʪʨʘʮʽʡʥʦ-ʻʤʥʽʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʚʘʞʘʶʪʴ 

ʩʝʡʩʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 3D ʪʘ 3ʉ. 

ʋʢʨʘʾʥʘ ʤʘʻ 13 ʧʽʜʟʝʤʥʠʭ ʩʭʦʚʠʱ ʛʘʟʫ ʽʟ ʟʘʛʘʣʴʥʠʤ ʦʙʩʷʛʦʤ ʘʢʪʠʚʥʦʛʦ 

ʛʘʟʫ ʧʦʥʘʜ 31 ʤʣʨʜ. ʤ
3
.  

ɺ ʢʥʠʟʽ ʥʘ ʧʨʠʢʣʘʜʘʭ ʉʦʣʦʭʽʚʩʴʢʦʛʦ ʪʘ ʂʨʘʩʥʦʧʦʧʽʚʩʴʢʦʛʦ ʇʉɻ 

ʘʚʪʦʨʠ ʜʝʤʦʥʩʪʨʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 3D ʽ 3ʉ ʩʝʡʩʤʦʨʦʟʚʽʜʢʠ 

ʨʘʟʦʤ ʟ ʩʚʝʨʜʣʦʚʠʥʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʦʩʪʽʡʥʦʜʽʶʯʠʭ 

ʛʝʦʣʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ ʇʉɻ ʚ ʩʫʯʘʩʥʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ Petrel 

(Shlumberger). ʇʨʦʚʝʜʝʥʽ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʨʦʚʠʭ ʦʙôʻʤʽʚ ʪʘ ʛʘʟʫ ʥʘʜʘʣʠ 

ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʛʦʪʫʚʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʟʙʽʣʴʰʝʥʥʷ ʦʙôʻʤʽʚ ʟʙʝʨʽʛʘʥʥʷ 

ʛʘʟʫ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʞʠʤʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʇʉɻ. 

ʈʦʙʦʪʘ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʦʶ ʛʝʦʣʦʛʘʤ, ʛʝʦʬʽʟʠʢʘʤ, ʧʨʦʝʢʪʘʥʪʘʤ 

ʩʝʡʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʦʙʨʦʙʥʠʢʘʤ ʪʘ ʽʥʪʝʨʧʨʝʪʘʪʦʨʘʤ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ,  ʩʧʝʮʽʘʣʽʩʪʘʤ ʪʘ ʤʝʥʝʜʞʝʨʘʤ ʟ ʇʉɻ, ʩʪʫʜʝʥʪʘʤ ʽ ʚʠʢʣʘʜʘʯʘʤ 

ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. 
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At the time of preparation of this monograph, due to various reasons, the 

relevance of natural gas storage in underground storages in Europe and Ukraine 

has increased many times, as a reliable source of sufficiently cheap energy. The 

construction of new and the modernization of existing underground gas storages 

involves carrying out works on detailed geological exploration of underground 

gas storages, additional exploration of depleted deposits, etc. 

3D and 3C seismic studies are considered the most advanced method of 

studying the structure of objects, from tectonics and lithology to the distribution 

of filtration-capacity properties. 

Ukraine has 13 underground gas storage facilities with a total volume of 

active gas exceeding 31 billion m
3
.
 
 

In the book, using the examples of the Solokhiv and Krasnopopiv 

underground gas storages, the authors demonstrate the possibilities of using 3D 

and 3C seismic exploration together with borehole studies to create geological 

models of the underground gas storages in the modern Petrel (Shlumberger) 

software. The conducted simulations of pore volumes and gas provided an 

opportunity to prepare recommendations for increasing gas storage volumes and 

optimizing underground gas storages operating modes. 

The work can be useful to geologists, geophysicists, designers of seismic 

surveys, processors and interpreters of geological and geophysical information, 

specialists and managers in underground gas storages, students and teachers of 

higher educational institutions. 
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ʇɽʈɽɼʄʆɺɸ 

 

ʄʘʡʙʫʪʥʻ ʝʥʝʨʛʝʪʠʢʠ ʧʦʚôʷʟʫʶʪʴ ʟ ʧʦʪʨʝʙʘʤʠ ʣʶʜʩʪʚʘ ʝʬʝʢʪʠʚʥʦ 

ʥʘʢʦʧʠʯʫʚʘʪʠ ʝʥʝʨʛʽʶ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʾ ʧʦ ʤʽʨʽ ʥʝʦʙʭʽʜʥʦʩʪʽ. ɼʣʷ ʮʴʦʛʦ 

ʧʨʦʧʦʥʫʶʪʴʩʷ ʽ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʨʽʟʥʽ ʘʢʫʤʫʣʶʶʯ ̔ ʪʝʭʥʦʣʦʛʽʾ ʟ ʨʽʟʥʠʤʠ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʢʦʨʠʩʥʦʾ ʜʽʾ (ʂʂɼ). ʅʘ ʩʴʦʛʦʜʥʽ ʜʫʞʝ ʧʝʨʩʧʝʢʪʠʚʥʠʤ 

ʥʘʧʨʷʤʢʦʤ ʚʚʘʞʘʶʪʴ ʥʘʢʦʧʠʯʝʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʣʽʪʽʡ-ʽʦʥʥʠʭ 

ʘʢʫʤʫʣʷʪʦʨʘʭ (UGV Storage). ɯʥʰʘ ʪʝʭʥʦʣʦʛʽʷ Power-to-gas ʧʝʨʝʜʙʘʯʘʻ 

ʥʘʜʣʠʰʢʦʚʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚʦʜʥʶ, ʘ 

ʜʘʣʽ ʡʦʛʦ ʧʝʨʝʨʦʙʣʶʚʘʪʠ ʚ ʤʝʪʘʥ ʪʘ ʟʙʝʨʽʛʘʪʠ ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʨʝʟʝʨʚʫʘʨʘʭ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘ ʥʝʦʙʭʽʜʥʽʩʪʶ. ʇʨʦʧʦʥʫʶʪʴʩʷ ʽ ʙʽʣʴʰ ʝʢʟʦʪʠʯʥʽ ʩʧʦʩʦʙʠ 

ï ʛʨʘʚʽʪʘʮʽʡʥʽ, ʪʝʨʤʘʣʴʥʽ ʪʘ ʽʥ. ʂʦʞʝʥ ʽʟ ʩʧʦʩʦʙʽʚ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʂʂɼ ʪʘ ʤʘ ̒

ʷʢ ʩʚʦʾ ʧʣʶʩʠ ʪʘʢ ʽ ʤʽʥʫʩʠ ʪʘ ʧʦʪʨʝʙʫ ̒ʩʫʪʪʻʚʠʭ ʬʽʥʘʥʩʦʚʠʭ ʽʥʚʝʩʪʠʮʽʡ. 

ʈʘʟʦʤ ʟ ʪʠʤ ʥʘʚʨʷʜ ʯʠ ʣʶʜʩʪʚʦ ʚ ʥʘʡʙʣʠʞʯʽ 30-50 ʨʦʢʽʚ ʚʽʜʤʦʚʠʪʴʩʷ 

ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ɼʣʷ ʮʴʦʛʦ ʥʘ ʧʨʦʪʷʟʽ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʚʝʣʠʯʝʟʥʽ 

ʛʘʟʦʪʨʘʥʩʧʦʨʪʥʽ ʤʝʨʝʞʽ ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʤʽʞ ʩʦʙʦʶ ʛʘʟʦʚ ̔ʨʦʜʦʚʠʱʘ, ʧʽʜʟʝʤʥ ̔

ʩʭʦʚʠʱʘ ʛʘʟʫ (ʇʉɻ), ʘ ʪʘʢʦʞ ʩʧʦʞʠʚʘʯʽʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ. 

ɺ ʪʦʡ ʞʝ ʯʘʩ, ʩʪʘʙʽʣʴʥʽʩʪʴ ʙʫʜʴ-ʷʢʦʾ ʛʘʟʦʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʾʾ ʨʦʟʚʠʥʝʥʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ, ʦʩʥʦʚʦʶ ʷʢʦʾ ʻ ʧʽʜʟʝʤʥʽ 

ʩʭʦʚʠʱʘ ʛʘʟʫ ʟ ʚʠʩʦʢʠʤ ʂʂɼ. ʈʦʟʚʠʪʦʢ ʧʽʜʟʝʤʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʛʘʟʫ, ʷʢ 

ʜʞʝʨʝʣʘ ʜʦʩʪʘʪʥʴʦ ʜʝʰʝʚʦʾ ʝʥʝʨʛʽʾ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʧʝʨʝʞʠʚʘʻ ʟʥʘʯʥʠʡ ʧʽʜʡʦʤ. 

ʄʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ ʥʘʩʪʫʧʥʽ ʪʝʥʜʝʥʮʽʾ ʮʴʦʛʦ ʧʨʦʮʝʩʫ: ʧʨʦʝʢʪʫʚʘʥʥʷ  ̔

ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʇʉɻ, ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽʩʥʫʶʯʠʭ ʇʉɻ, 

ʩʢʦʨʦʯʝʥʥʷ ʧʝʨʽʦʜʫ ʚʽʜʙʦʨʫ ʛʘʟʫ, ʧʦʚʥʦʤʘʩʰʪʘʙʥʘ ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʜʽʶʯʠʭ 

ʇʉɻ ʪʘ ʾʭ ʘʚʪʦʤʘʪʠʟʘʮʽʷ, ʩʢʦʨʦʯʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ, ʧʽʜʚʠʱʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʦʱʦ. 

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʻʚʨʦʧʝʡʩʴʢʠʭ ʇʉɻ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʟ ʜʦʩʪʘʪʥʴʦ 

ʚʠʩʦʢʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʟʘʚʘʥʪʘʞʝʥʥʷ ï ʥʝ ʤʝʥʰʝ 90%, ʷʢʠʡ ʥʘ ʢʽʥʝʮʴ 2019 

ʨʦʢʫ ʜʦʩʷʛ 95%, ʘ ʚ ʪʘʢʠʭ ʢʨʘʾʥʘʭ ʷʢ ɸʚʩʪʨʽʷ, ʌʨʘʥʮʽʷ ʪʘ ʏʝʭʽʷ ï 99%. ɼʦ 
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2030 ʨʦʢʫ ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ  ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʛʘʟʫ ʇʉɻ ʢʨʘʾʥ 

ɭʚʨʦʧʠ ʤʘʡʞʝ ʥʘ 35 ʤʣʨʜ. ʤ
3
, ʜʦ 145 ʤʣʨʜ. ʤ

3
. ʆʪʞʝ, ʚʠʥʠʢʘ ̒ʧʦʧʠʪ ʥʘ 

ʜʦʜʘʪʢʦʚʽ ʦʙʩʷʛʠ ʟʙʝʨʽʛʘʥʥʷ ʛʘʟʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʫ ʛʘʟʦʩʭʦʚʠʱʘʭ ʋʢʨʘʾʥʠ. ʋ 

ʧʝʨʩʧʝʢʪʠʚʽ ʩʠʩʪʝʤʘ ʫʢʨʘʾʥʩʴʢʠʭ ʇʉɻ ʙʫʜʝ ʽʥʪʝʛʨʦʚʘʥʘ ʜʦ 

ʟʘʛʘʣʴʥʦʻʚʨʦʧʝʡʩʴʢʦʛʦ ʨʠʥʢʫ ʧʦʩʣʫʛ ʟʙʝʨʽʛʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ [1]. 

ʉʪʘʥʦʤ ʥʘ 2021 ʨ. ʋʢʨʘʾʥʘ ʤʘʻ 13 ʇʉɻ ʽʟ ʷʢʠʭ ʜʦ ʩʢʣʘʜʫ ɸʊ 

çʋʢʨʪʨʘʥʩʛʘʟè ʚʭʦʜʠʪʴ 12 ʟ̔ ʟʘʛʘʣʴʥʠʤ ʦʙʩʷʛʦʤ ʘʢʪʠʚʥʦʛʦ ʛʘʟʫ 31  ʤʣʨʜ. ʤ
3
. 

ɼʽʶʯʽ ʤʝʨʝʞʽ ʛʘʟʦʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʘʜʽʡʥʽʩʪʴ, 

ʷʢ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʦʩʪʘʯʘʥʥʷ, ʪʘʢ ʽ ʪʨʘʥʟʠʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʛʘʟʫ. ʊʦʤʫ 

ʚʠʚʯʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʇʉɻ ʋʢʨʘʾʥʠ ʻ ʚʢʨʘʡ ʘʢʪʫʘʣʴʥʠʤ. 

ʉʧʦʨʫʜʞʝʥʥʷ ʥʦʚʠʭ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʽʩʥʫʶʯʠʭ ʇʉɻ ʧʝʨʝʜʙʘʯʘʻ 

ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ ʽʟ ʜʝʪʘʣʴʥʦ ʾ ʛʝʦʣʦʛʽʯʥʦ ʾ ʨʦʟʚʽʜʢʠ ʇʉɻ, ʜʦʨʦʟʚʽʜʢʠ 

ʚʠʩʥʘʞʝʥʠʭ ʨʦʜʦʚʠʱ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʇʉɻ,  ʾʭ 

ʜʦʩʣʽʜʥʦ-ʧʨʦʤʠʩʣʦʚʦ ʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʦʱʦ. ʅʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ 

ʧʽʜʟʝʤʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʛʘʟʫ ʪʘ ʝʪʘʧʘʭ ʩʧʦʨʫʜʞʝʥʥʷ ʇʉɻ, ʦʜʥʫ ʟ ʢʣʶʯʦʚʠʭ 

ʨʦʣʝʡ ʚʽʜʽʛʨʘʶʪʴ ʟʥʘʥʥʷ ʧʨʦ ʛʝʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ ʮʠʭ ʦʙôʻʢʪʽʚ [2]. 

ʇʣʘʩʪʠ-ʢʦʣʝʢʪʦʨʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʪʽ ʚ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʙʝʨʽʛʘʥʥʷ 

ʛʘʟʫ ʥʘ ʇʉɻ, ʥʝʨʽʜʢʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʝʦʜʥʦʨʽʜʥʽʩʪʶ ʷʢ ʟʘ ʣʽʪʦʣʦʛʽʯʥʠʤ 

ʩʢʣʘʜʦʤ, ʪʘʢ ʽ ʟʘ ʬʽʣʴʪʨʘʮʽʡʥʦ-ʻʤʥʽʩʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ (ʌɭɺ), ʘ ʪʘʢʦʞ 

ʟʘʣʝʞʥʽʩʪʶ ʚʽʜ ʧʝʪʨʦʛʨʘʬʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʦʨʽʜ ʪʘ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʽʯʥʦʾ 

ʙʫʜʦʚʠ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʦʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ ʚʠʚʯʝʥʥʷ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ 

ʨʦʜʦʚʠʱ ʚʫʛʣʝʚʦʜʥʽʚ, ʘ ʪʘʢʦʞ ʧʽʜʟʝʤʥʠʭ ʩʭʦʚʠʱ ʛʘʟʫ ʻ ʩʝʡʩʤʦʨʦʟʚʽʜʢʘ 3D. 

ʅʘ ʥʝʾ ʧʦʢʣʘʜʘʶʪʴʩʷ ʚʘʞʣʠʚʽ ʪʘ ʩʢʣʘʜʥʽ ʟʘʚʜʘʥʥʷ, ʧʦʚ'ʷʟʘʥʽ ʥʝ ʪʽʣʴʢʠ ʟ 

ʚʠʨʽʰʝʥʥʷʤ ʩʪʨʫʢʪʫʨʥʠʭ ʟʘʜʘʯ, ʘʣʝ ʽ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʧʝʪʨʦʬʽʟʠʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʨʽʜ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʭʚʠʣʴʦʚʠʭ ʧʦʣʽʚ ʩʝʡʩʤʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʛʝʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʆʜʥʘʢ, ʥʝ ʟʘʚʞʜʠ ʩʝʡʩʤʦʨʦʟʚʽʜʢʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʟʜʦʚʞʥʽʭ ʭʚʠʣʴ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ ʚʩʽ ʛʝʦʣʦʛʽʯʥʽ 

ʟʘʚʜʘʥʥʷ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʽʜʚʠʱʝʥʥʷ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʛʝʦʬʽʟʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʦ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʛʘʪʦʭʚʠʣʴʦʚʦʾ 
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ʩʝʡʩʤʦʨʦʟʚʽʜʢʠ ʘʙʦ ʩʝʡʩʤʦʨʦʟʚʽʜʢʠ 3ʉ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʧʦʟʜʦʚʞʥʽʭ, ʧʦʧʝʨʝʯʥʠʭ ʪʘ ʦʙʤʽʥʥʠʭ ʭʚʠʣʴ  [34-36]. 

ʉʫʯʘʩʥ ̔ ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ ʩʝʡʩʤʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʜʘʥʠʭ, ʘʪʨʠʙʫʪʥʦʛʦ 

ʘʥʘʣʽʟʫ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʘʁ ʪʴ ʟʤʦʛʫ ʥʝ 

ʣʠʰʝ ʚʠʢʦʥʘʪʠ ʜʦʩʪʦʚʽʨʥʽ ʩʪʨʫʢʪʫʨʥʽ ʧʦʙʫʜʦʚʠ, ʘʣʝ  ̔ ʧʨʦʛʥʦʟʫʚʘʪʠ 

ʣʽʪʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʪʘ ʢʦʣʝʢʪʦʨʩʴʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ [3-5]. ʉʘʤʝ 

ʪʘʢʠʡ ʧʽʜʭʽʜ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʩʪʚʦʨʝʥʥʷ, ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ 

ʧʽʜʟʝʤʥʠʭ ʩʭʦʚʠʱ ʛʘʟʫ. 

ɼʣʷ ʦʙʨʦʙʢʠ ʜʘʥʠʭ 3D ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ Focus,  

GeoDepth, Power ʢʦʤʧʘʥʽʾ Paradigm, ʘ ʜʣʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦʛʨʘʤʥʠʡ ʧʘʢʝʪ Petrel ʢʦʤʧʘʥʽʾ Schlumberger [5]. ʇʽʜʛʦʪʦʚʢʘ 

ʜʘʥʠʭ ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʝʨʜʣʦʚʠʥ (ʩʢʘʥʫʚʘʥʥʷ, ʦʮʠʬʨʦʚʢʘ (LAS 

ʬʦʨʤʘʪ) ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʦʙʨʦʙʢʘ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ) ʧʨʦʚʦʜʠʣʘʩʴ ʨʽʟʥʠʤʠ 

ʇʇ, ʷʢ ʘʚʪʦʨʩʴʢʠʤʠ (ɸʈʄ çɻʀʉ-ʇʦʜʩʯʝʪè) [18-22] ʪʘ ʽʥ. 

ʋ 2007-2008 ʨʦʢʘʭ ɿɸʊ çʋʢʨʥʘʬʪʘʛʘʟʛʝʦʬʽʟʠʢʘè ʙʫʣʦ ʚʠʢʦʥʘʥʦ 

ʩʝʡʩʤ̔ ʯʥʽ ʟʡʦʤʢʠ 3D ʥʘ ʉʦʣʦʭʽʚʩʴʢʽʡ (ɹʘʢʝʡʩʴʢʽʡ) [15] ʪʘ ɿʘʭʽʜʥʦ-

ʉʦʣʦʭʽʚʩʴʢʽʡ ʜʽʣʷʥʢʘʭ [6] ʟ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʛʣʠʙʦʢʦʟʘʣʷʛʘʶʯʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʾ ʪʦʚʱʽ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ. ɺʠʢʦʥʘʥʘ ʟʡʦʤʢʘ ʥʘ 80-

90% ʧʦʢʨʠʣʘ ʧʣʦʱʫ ʉʦʣʦʭʽʚʩʴʢʦʛʦ ʧʽʜʟʝʤʥʦʛʦ ʩʭʦʚʠʱʘ ʛʘʟʫ, ʩʪʚʦʨʝʥʦʛʦ ʫ 

ʚʠʩʥʘʞʝʥʦʤʫ ʛʘʟʦʚʦʤʫ ʧʦʢʣʘʜʽ ʙʘʡʦʩʴʢʦʛʦ ʷʨʫʩʫ ʩʝʨʝʜʥʴʦʾ ʶʨʠ. ʊʦʤʫ ʥʘ  

ʚʠʤʦʛʫ ɸʊ çʋʢʨʪʨʘʥʩʛʘʟè ʅɸʂ çʅʘʬʪʦʛʘʟ ʋʢʨʘʾʥʠè ʚʧʝʨʰʝ ʚ ʋʢʨʘʾʥʽ 

ʥʘʢʦʧʠʯʝʥʫ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʮʠʬʨʦʚʦ ʾʧʦʩʪʽʡʥʦ ʜʽʶʯʦ ʾʛʝʦʣʦʛʽʯʥʦ ʾʤʦʜʝʣ ̔(ʇɼɻʄ) ʉʦʣʦʭʽʚʩʴʢʦʛʦ ʇʉɻ ʘ 

ʥʘʜʘʣʽ ʽ ʂʨʘʩʥʦʧʦʧʽʚʩʴʢʦʛʦ ʇʉɻ. 

ɸʚʪʦʨʠ ʚʚʘʞʘʶʪʴ ʟʘ ʜʦʮʽʣʴʥʝ ʧʦʜʽʣʠʪʠʩʷ ʥʘʢʦʧʠʯʝʥʠʤ ʜʦʩʚʽʜʦʤ 

ʨʦʙʦʪʠ ʟ ʚʠʚʯʝʥʥʷ ʧʽʜʟʝʤʥʠʭ ʩʭʦʚʠʱ ʛʘʟʫ ʪʘ ʩʧʦʜʽʚʘʶʪʴʩʷ, ʱʦ ʚʠʢʣʘʜʝʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʙʫʜʫʪʴ ʢʦʨʠʩʥʠʤʠ ʛʝʦʣʦʛʘʤ, ʛʝʦʬʽʟʠʢʘʤ, ʧʨʦʝʢʪʘʥʪʘʤ ʧʦʣʴʦʚʠʭ 

ʩʝʡʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʦʙʨʦʙʥʠʢʘʤ ʪʘ ʽʥʪʝʨʧʨʝʪʘʪʦʨʘʤ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʩʧʝʮʽʘʣʽʩʪʘʤ ʪʘ ʤʝʥʝʜʞʝʨʘʤ ʇʉɻ, ʘ ʪʘʢʦʞ ʩʪʫʜʝʥʪʘʤ ʪʘ  

ʚʠʢʣʘʜʘʯʘʤ ʟ ʚʽʜʧʦʚʽʜʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ.  
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ɸʚʪʦʨʠ ʚʠʩʣʦʚʣʶʶʪʴ ʱʠʨʫ ʧʦʜʷʢʫ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤ: ʢ. ʛ. ʥ.,                   

ʄʝʨʱʽʶ ɺ.ɺ., ʉʽʤʘʯʝʥʢʦ ʄ.ɺ., ʈʝʥʢʘʩʫ ʖ.ʃ., ʈʶʤʽʥʫ ɺ.ʂ., ɹʠʙʣʻʚʫ ʆ.ɺ.,                    

ʊʷʧʢʽʥʽʡ ʆ.ʄ., ʄʘʣʷʨʫ ɺ.ʆ., ʇʦʣʫʥʽʥʫ ʆ.ɯ., ʂʦʛʫʪ ʊ.ʇ., ʂʫʟʥʝʮʦʚʽʡ ʊ. ɺ., 

ʍʘʣʷʚʮʽ ʆ.ʂ. ʪʘ ʽʥʰʠʤ, ʷʢʽ ʧʨʠʡʤʘʣʠ ʫʯʘʩʪʴ ʫ ʚʠʢʦʥʘʥʥʽ ʜʦʩʣʽʜʞʝʥʴ.  
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1. ʉʆʃʆʍɯɺʉʔʂɽ ʇɯɼɿɽʄʅɽ ʉʍʆɺʀʑɽ ɻɸɿʋ 

 

ʉʦʣʦʭʽʚʩʴʢʝ ʧʽʜʟʝʤʥʝ ʩʭʦʚʠʱʝ ʛʘʟʫ (ʇʉɻ) ʩʪʚʦʨʝʥʝ ʟ ʤʝʪʦʶ 

ʨʝʛʫʣʶʚʘʥʥʷ ʩʝʟʦʥʥʦʾ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʛʘʟʦʧʦʩʪʘʯʘʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ 

ʩʧʦʞʠʚʘʯʽʚ ʇʦʣʪʘʚʩʴʢʦʾ, ʉʫʤʩʴʢʦʾ, ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʾ ʽ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ 

ʪʘ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʛʘʟʦʧʨʦʚʦʜʽʚ 

(ʨʠʩ. 1.1). 

ʇʨʦʝʢʪʠ ʡʦʛʦ ʩʪʚʦʨʝʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʢʦʥʘʥʽ ʥʘ ʧʽʜʩʪʘʚʽ ʥʘʢʘʟʽʚ 

ˉ132 ʚʽʜ 21.06.1981 ʨ. ʪʘ ˉ199 ʚʽʜ 03.12.1982 ʨ. ʢʦʣʠʰʥʴʦʛʦ ʄʽʥʛʘʟʧʨʦʤʫ. 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʪʚʦʨʝʥʥʷ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʇʉɻ ʚʠʟʥʘʯʝʥʽ ʚ 

ʊʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʝʢʪʽ ɼʇɽ, ʷʢʠʡ ʨʦʟʨʦʙʣʝʥʠʡ ʋʢʨʅɼɯʛʘʟʦʤ ʚ 1982 ʨ. ʽ 

ʟʘʪʚʝʨʜʞʝʥʠʡ ʄʽʥʛʘʟʧʨʦʤʦʤ (ʧʨʦʪʦʢʦʣ ˉ 35/82 ʚʽʜ 11.11.1982 p.). ɺ 1988ʨ. 

ʟʘ ʜʦʨʫʯʝʥʥʷʤ ʄʽʥʛʘʟʧʨʦʤʫ ʋʢʨʅɼɯʛʘʟʦʤ ʨʦʟʨʦʙʣʝʥʝ ɼʦʧʦʚʥʝʥʥʷ ʜʦ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʝʢʪʫ, ʟʛʽʜʥʦ ʜʦ ʷʢʦʛʦ ʧʝʨʝʜʙʘʯʘʣʦʩʷ ʟʙʽʣʴʰʠʪʠ ʘʢʪʠʚʥʠʡ 

ʦʙ'ʻʤ ʛʘʟʫ ʥʘ 400 ʤʣʥ. ʤ
3
, ʘ ʟʘʛʘʣʴʥʠʡ ʦʙ'ʻʤ ʟʙʝʨʽʛʘʥʥʷ ʜʦ 2000 ʤʣʥ. ʤ

3
 

(ʧʨʦʪʦʢʦʣ ʄɻʇ ˉ 6/89 ʚʽʜ 27.02.1989 p.). 

ɿ 1984 ʨ. ʨʦʟʧʦʯʘʣʠʩʷ ʙʫʨʦʚʽ ʨʦʙʦʪʠ ʥʘ ʧʣʦʱʽ ʇʉɻ, ʘ ʟ 1985 ʨ. ï ʡʦʛʦ 

ʦʙʣʘʰʪʫʚʘʥʥʷ. ʋ ʙʝʨʝʟʥʽ 1987 ʨ. ʉʦʣʦʭʽʚʩʴʢʝ ʩʭʦʚʠʱʝ ʛʘʟʫ ʚʚʝʜʝʥʝ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʶ, ʘ ʚ 1989 ʨ. ʚʠʚʝʜʝʥʝ ʥʘ ʧʨʦʝʢʪʥʽ ʧʦʢʘʟʥʠʢʠ. ʅʘ ʜʘʥʠʡ ʯʘʩ 

ʩʭʦʚʠʱʝ ʛʘʟʫ ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ ʚ ʮʠʢʣʽʯʥʦʤʫ ʨʝʞʠʤʽ. 

ɺ 2005 ʨʦʮʽ ʋʢʨʅɼɯɻʘʟʦʤ [7] ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʢʦʨʝʢʪʠʚʠ ʜʦ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʝʢʪʫ ʮʠʢʣʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʇʉɻ ʪʘ ʚʠʟʥʘʯʝʥʽ 

ʦʧʪʠʤʘʣʴʥʽ ʰʣʷʭʠ ʧʦʢʨʘʱʝʥʥʷ ʨʦʙʦʪʠ ʩʭʦʚʠʱʘ. ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ 2006-2007 

ʨʦʢʘʭ ɿɸʊ çʋʢʨʥʘʬʪʦʛʘʟʛʝʦʬʽʟʠʢʘè ʚ ʤʝʞʘʭ ɹʘʢʝʡʩʴʢʦʛʦ ʩʦʣʷʥʦʛʦ ʰʪʦʢʘ ʪʘ 

ɿʘʭʽʜʥʦ-ʉʦʣʦʭʽʚʩʴʢʦʾ ʧʣʦʱʽ ʩʫʯʘʩʥʠʭ ʩʝʡʩʤʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʟʘ 

ʤʝʪʦʜʠʢʦʶ 3D, ʷʢʽ ʥʘ 80-90% ʧʦʢʨʠʣʠ ʜʽʣʷʥʢʫ ʉʦʣʦʭʽʚʩʴʢʦʛʦ ʇʉɻ, 

ʟ'ʷʚʠʣʘʩʴ ʤʦʞʣʠʚʽʩʪʴ ʫʪʦʯʥʝʥʥʷ ʽʩʥʫʶʯʠʭ ʫʷʚʣʝʥʴ ʧʨʦ ʛʝʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ 

ʶʨʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʇʉɻ, ʰʣʷʭʦʤ ʧʝʨʝʦʙʨʦʙʢʠ ʩʝʡʩʤʽʯʥʠʭ ʧʦʣʴʦʚʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʧʝʨʝʦʙʨʦʙʢʠ ʜʘʥʠʭ ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʝʨʜʣʦʚʠʥ (ɻɼʉ) ʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʘʢʝʪʽʚ.  
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ʈʠʩʫʥʦʢ 1.1 ï ʆʛʣʷʜʦʚʘ ʢʘʨʪʘ ʨʘʡʦʥʫ ʨʦʙʽʪ 
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1.1. ʂʦʨʦʪʢʘ ʽʩʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʴ ʧʣʦʱʽ 

 

ʉʦʣʦʭʽʚʩʴʢʝ ʧʽʜʥʷʪʪʷ ʚʠʷʚʣʝʥʝ ʚ 1952 ʨʦʮʽ ʚ ʤʝʟʦʟʦʡʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ 

ʩʝʡʩʤʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʪʨʝʩʪʫ çʋʢʨʥʘʬʪʦʛʘʟʛʝʦʬʽʟʠʢʘè ʽ ʧʽʜʪʚʝʨʜʞʝʥʝ 

ʩʪʨʫʢʪʫʨʥʦ-ʢʘʨʪʫʚʘʣʴʥʠʤ ʙʫʨʽʥʥʷʤ ʫ ʚʽʜʢʣʘʜʘʭ ʢʠʾʚʩʴʢʦʾ ʩʚʠʪʠ ʧʘʣʝʦʛʝʥʫ. 

ʋ 1953 ʨʦʮʽ ʧʦʯʘʪʦ ʧʦʰʫʢʦʚʝ ʙʫʨʽʥʥʷ ʟ ʤʝʪʦʶ ʧʨʦʤʠʩʣʦʚʦʾ ʦʮʽʥʢʠ ʧʦʨʽʜ 

ʤʝʟʦʟʦʶ ʽ ʥʘʧʨʠʢʽʥʮʽ 1954 ʨʦʢʫ ʟ ʙʘʡʦʩʴʢʦʛʦ ʷʨʫʩʫ ʩʝʨʝʜʥʴʦʾ ʶʨʠ ʦʪʨʠʤʘʥʦ 

ʧʨʦʤʠʩʣʦʚʠʡ ʧʨʠʪʦʢ ʛʘʟʫ (ʩʚ. 7, 8, 9). ʋ 1957 ʨʦʮʽ ʨʦʜʦʚʠʱʝ ʧʨʠʡʥʷʪʝ ʥʘ 

ɼʝʨʞʘʚʥʠʡ ʙʘʣʘʥʩ ʉʈʉʈ ʽʟ ʟʘʧʘʩʘʤʠ ʛʘʟʫ ʶʨʩʴʢʦʛʦ ʧʦʢʣʘʜʫ 1871 ʤʣʥ. ʤ
3
. ʋ 

1964 ʨʦʮʽ ʩʝʡʩʤʦʨʦʟʚʽʜʢʦʶ ʫʪʦʯʥʝʥʘ ʙʫʜʦʚʘ ʢʘʤ'ʷʥʦʚʫʛʽʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʘ 

ʚ 1966 ï ʦʪʨʠʤʘʥʠʡ ʧʨʦʤʠʩʣʦʚʠʡ ʛʘʟ ʟ ʩʝʨʧʫʭʦʚʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʨʘʥʥʴʦʛʦ 

ʢʘʨʙʦʥʫ (ʩʚ. 29, 5). 

ʅʘ ʧʦʯʘʪʢʫ ʚʽʩʽʤʜʝʩʷʪʠʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʶʨʩʴʢʠʡ ʧʦʢʣʘʜ 

ʚʠʩʥʘʞʠʚʩʷ, ʽ ʙʫʣʦ ʫʭʚʘʣʝʥʦ ʨʽʰʝʥʥʷ ʧʨʦ ʩʪʚʦʨʝʥʥʷ ʚ ʡʦʛʦ ʛʝʦʣʦʛʽʯʥʦʤʫ 

ʦʙ'ʻʤʽ ʧʽʜʟʝʤʥʦʛʦ ʩʭʦʚʠʱʘ ʛʘʟʫ; ʨʽʢ ʫʪʚʦʨʝʥʥʷ ʇʉɻ ï 1987, ʘ ʫ 1989 ʨʦʮʽ 

ʚʦʥʦ ʚʠʚʝʜʝʥʝ ʥʘ ʧʨʦʝʢʪʥʠʡ ʦʙôʻʤ. 

ʋ ʧʝʨʽʦʜ ʟ 1984 ʨ. ʜʦ 1991 ʨ. ʥʘ ʉʦʣʦʭʽʚʩʴʢʽʡ ʧʣʦʱʽ ʚʠʢʦʥʫʚʘʣʠʩʷ 

ʙʫʨʦʚʽ ʨʦʙʦʪʠ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʇʉɻ. ɺ 1990-1991 ʨʨ. ʜʣʷ ʫʪʦʯʥʝʥʥʷ 

ʜʝʪʘʣʝʡ ʙʫʜʦʚʠ ʉʦʣʦʭʽʚʩʴʢʦʛʦ ʇʉɻ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʡʦʛʦ ʤʦʞʣʠʚʦʛʦ 

ʨʦʟʰʠʨʝʥʥʷ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʜʦʨʦʟʚʽʜʢʘ. ɹʫʨʦʚʠʤʠ ʨʦʙʦʪʘʤʠ ʙʫʣʘ ʦʭʦʧʣʝʥʘ 

ʢʨʘʡʥʷ ʩʭʽʜʥʘ ʯʘʩʪʠʥʘ ʧʽʜʥʷʪʪʷ. ʅʘ ʢʨʠʣʘʭ ʽ ʧʝʨʝʢʣʽʥʘʣʽ ʙʫʣʦ ʧʨʦʙʫʨʝʥʦ 

ʧôʷʪʴ ʽʟ ʜʚʘʜʮʷʪʠ ʧôʷʪʠ ʧʨʦʝʢʪʥʠʭ ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ. ɿʘʤʽʩʪʴ 

ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʫ ʩʭʽʜʥʽʡ, ʮʝʥʪʨʘʣʴʥʽʡ ʪʘ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʘʭ 

ʉʦʣʦʭʽʚʩʴʢʦʛʦ ʧʽʜʥʷʪʪʷ ʜʣʷ ʚʠʚʯʝʥʥʷ ʡʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʣʘʥʫ ʽ ʫʪʦʯʥʝʥʥʷ 

ʪʨʘʩʫʚʘʥʥʷ ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ, ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʩʝʡʩʤʦʨʦʟʚʽʜʢʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʭ ʩʝʡʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 1964-65 ʨʨ. ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʉʦʣʦʭʽʚʩʴʢʘ ʩʪʨʫʢʪʫʨʘ ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʻʪʴʩʷ ʚ ʟʘʭʽʜʥʦʤʫ ʪʘ ʧʽʚʥʽʯʥʦʤʫ 

ʥʘʧʨʷʤʢʘʭ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʟʥʘʯʥʘ ʾʾ ʯʘʩʪʠʥʘ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝ ʦʭʦʧʣʝʥʦʶ 

ʩʝʡʩʤʽʢʦʶ ʪʘ ʛʣʠʙʦʢʠʤ ʙʫʨʽʥʥʷʤ. ʇʦʯʠʥʘʶʯʠ ʟ 1967 ʨʦʢʫ ʩʝʡʩʤʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʯʘʣʠ ʧʨʦʚʦʜʠʪʠ ʽ ʥʘ ʜʘʣʴʥʽʭ ʧʝʨʠʢʣʽʥʘʣʷʭ ʪʘ ʢʨʠʣʘʭ 
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ʉʦʣʦʭʽʚʩʴʢʦʛʦ ʧʽʜʥʷʪʪʷ. ʅʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʚʠʷʚʠʣʠʩʷ ʨʦʙʦʪʠ 

ʩʝʡʩʤʦʧʘʨʪʽʡ 30/78-79, 30/82 ʉʋɻʈɽ, ʟʘ ʜʘʥʠʤʠ ʷʢʠʭ ʧʦ ʚʽʜʢʣʘʜʘʭ ʥʠʞʥʴʦʛʦ 

ʢʘʨʙʦʥʫ ʚʽʜ ʉʦʣʦʭʽʚʩʴʢʦʾ ʧʣʦʱʽ "ʚʽʜʦʢʨʝʤʠʣʠʩʷ" ɿʘʭʽʜʥʦ-ʉʦʣʦʭʽʚʩʴʢʘ, 

ʂʠʨʠʣʽʚʩʴʢʘ, ʋʩʪʠʤʽʚʩʴʢʘ ʪʘ ʇʦʢʨʦʚʩʴʢʘ ʩʪʨʫʢʪʫʨʠ. ʊʘʢʦʞ ʚ ʤʝʞʘʭ 

ʂʠʨʠʣʽʚʩʴʢʦʛʦ ʦʙ'ʻʢʪʘ ʙʫʣʦ ʟʘʢʘʨʪʦʚʘʥʦ ɹʘʢʝʡʩʴʢʠʡ ʩʦʣʷʥʠʡ ʰʪʦʢ. 

ʈʝʟʫʣʴʪʘʪʠ ʩʝʡʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩ.ʧ. 25-27, ʱʦ ʧʨʦʚʦʜʠʣʘ ʉʭʽʜʥʦ-

ʋʢʨʘʾʥʩʴʢʘ ʛʝʦʬʽʟʠʯʥʘ ʨʦʟʚʽʜʫʚʘʣʴʥʘ ʝʢʩʧʝʜʠʮʽʷ ʚ 1997-2001 ʨʨ. ʚ ʤʝʞʘʭ 

ʉʦʣʦʭʽʚʩʴʢʦʛʦ "ʧʦʰʫʢʦʚʦʛʦ ʦʙ'ʻʢʪʘ", ʧʽʜʪʚʝʨʜʠʣʠ ʽʩʥʫʚʘʥʥʷ ʜʚʦʭ 

ʩʪʨʫʢʪʫʨʥʠʭ ʧʦʚʝʨʭʽʚ: ʥʠʞʥʴʦʛʦ ï ʟʥʘʯʥʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ, ʷʢʠʡ 

ʩʢʣʘʜʘʶʪʴ ʚʽʜʢʣʘʜʠ ʥʠʞʥʴʦʚʽʟʝʡʩʴʢʦʛʦ, ʪʫʨʥʝʡʩʴʢʦʛʦ ʽ ʜʝʚʦʥʩʴʢʦʛʦ ʚʽʢʽʚ ʪʘ 

ʚʝʨʭʥʴʦʛʦ ï ʫ ʩʢʣʘʜʽ ʚʝʨʭʥʴʦʚʽʟʝʡʩʴʢʠʭ, ʩʝʨʝʜʥʴʦ-ʚʝʨʭʥʴʦʢʘʤ'ʷʥʦʚʫʛʽʣʴʥʠʭ ʽ 

ʙʽʣʴʰ ʤʦʣʦʜʰʠʭ ʚʽʜʢʣʘʜʽʚ. 

ʉʪʨʫʢʪʫʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʤʠ ʧʦʙʫʜʦʚʘʤʠ ʉʦʣʦʭʽʚʩʴʢʦʛʦ ʧʽʜʥʷʪʪʷ ʚ 

ʨʽʟʥʠʡ ʯʘʩ ʟʘʡʤʘʣʠʩʴ ɹʨʘʡʣʽʚʩʴʢʠʡ ɻ.ʉ., ʆʨʝʣ ɺ.ɭ., ɻʦʮʴʢʠʡ ɹ.ʇ., ɺʦʨʦʥʦʡ 

ɭ.ɭ. ɺʩʽ ʮʽ ʘʚʪʦʨʠ ʩʭʦʜʠʣʠʩʴ ʚ ʪʦʤʫ, ʱʦ ʉʦʣʦʭʽʚʩʴʢʝ ʧʽʜʥʷʪʪʷ ï ʢʣʘʩʠʯʥʘ 

ʢʫʧʦʣʦʧʦʜʽʙʥʘ ʙʨʘʭʽʘʥʪʠʢʣʽʥʘʣʴ ʟʽ ʩʢʣʘʜʥʦʶ ʙʣʦʢʦʚʦʶ ʙʫʜʦʚʦʶ. 

ʈʦʟʭʦʜʞʝʥʥʷ ʙʫʣʠ ʪʽʣʴʢʠ ʚ ʢʽʣʴʢʦʩʪʽ ʙʣʦʢʽʚ ʪʘ ʪʨʘʩʫʚʘʥʥʷ ʪʝʢʪʦʥʽʯʥʠʭ 

ʧʦʨʫʰʝʥʴ. ʄʦʞʣʠʚʦ, ʮʝ ʟʘʣʝʞʘʣʦ ʚʽʜ ʦʙôʻʤʫ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʙʫʣʘ ʫ ʘʚʪʦʨʘ 

ʥʘ ʯʘʩ ʧʦʙʫʜʦʚʠ ʩʪʨʫʢʪʫʨʥʦʾ ʢʘʨʪʠ. 

ʋ ʧʝʨʽʦʜʠ 1993-2005 ʨʨ. ʚʽʜʜʽʣʦʤ ʇʉɻ ʋʢʨʅɼɯʛʘʟʫ ʚʠʢʦʥʘʥʦ ʘʥʘʣʽʟ 

ʚʩʴʦʛʦ ʬʘʢʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʨʝʟʫʣʴʪʘʪʽʚ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ, ɻɼʉ, 

ʩʝʡʩʤʦʨʦʟʚʽʜʢʠ) ʟ ʤʝʪʦʶ ʫʪʦʯʥʝʥʥʷ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʽ ʩʪʨʫʢʪʫʨʥʦ-

ʪʝʢʪʦʥʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʉʦʣʦʭʽʚʩʴʢʦʛʦ ʧʽʜʥʷʪʪʷ. 

ɺ 2006-2007 ʨʨ. ʥʘ ʟʘʤʦʚʣʝʥʥʷ ʅɸʂ çʅʘʬʪʦʛʘʟ ʋʢʨʘʾʥʠè ɿɸʊ 

çʋʢʨʥʘʬʪʦʛʘʟʛʝʦʬʽʟʠʢʘè ʙʫʣʘ ʚʠʢʦʥʘʥʘ ʩʫʯʘʩʥʘ 3D ʩʝʡʩʤʦʨʦʟʚʽʜʢʘ ʚ ʤʝʞʘʭ 

ɿʘʭʽʜʥʦ-ʉʦʣʦʭʽʚʩʴʢʦʾ ʧʣʦʱʽ ʽ ɹʘʢʝʡʩʴʢʦʛʦ ʩʦʣʷʥʦʛʦ ʰʪʦʢʫ, ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ 

ʷʢʦʾ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʚʝʨʭʥʴʦʚʽʟʝʡʩʴʢʠʡ ʚʽʜʢʣʘʜʽʚ ʥʠʞʥʴʦʛʦ ʢʘʨʙʦʥʫ. 

ʆʪʨʠʤʘʥʘ ʧʦʣʴʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʜʦʟʚʦʣʠʣʘ ʧʦʚʝʨʥʫʪʠʩʴ ʜʦ ʜʝʪʘʣʴʥʦʛʦ 

ʚʠʚʯʝʥʥʷ ʶʨʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʧʣʦʱʽ. 
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1.2. ʉʪʨʘʪʠʛʨʘʬʽʷ 

 

ʋ ʛʝʦʣʦʛʽʯʥʽʡ ʙʫʜʦʚʽ ʉʦʣʦʭʽʚʩʴʢʦʾ ʩʪʨʫʢʪʫʨʠ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ 

ʚʽʜʢʣʘʜʠ ʧʘʣʝʦʟʦʶ, ʤʝʟʦʟʦʶ ʪʘ ʢʘʡʥʦʟʦʶ [14]. 

ʇʦʰʫʢʦʚʠʤʠ, ʨʦʟʚʽʜʫʚʘʣʴʥʠʤʠ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ 

ʨʦʟʢʨʠʪʘ ʪʦʚʱʘ ʧʦʨʽʜ, ʧʨʠʫʨʦʯʝʥʘ ʜʦ ʢʘʤ'ʷʥʦʚʫʛʽʣʴʥʦʾ, ʪʨʽʘʩʦʚʦʾ, ʶʨʩʴʢʦʾ, 

ʢʨʝʡʜʷʥʦʾ ʪʘ ʧʘʣʝʦʛʝʥ-ʥʝʦʛʝʥ-ʘʥʪʨʦʧʦʛʝʥʦʚʦʾ ʩʠʩʪʝʤ. ɺ ʤʝʞʘʭ ʧʽʚʜʝʥʥʦ-

ʟʘʭʽʜʥʦʾ ʧʝʨʠʢʣʽʥʘʣʽ ʩʪʨʫʢʪʫʨʠ, ʚ ʰʪʦʢʦʚʠʭ ʫʤʦʚʘʭ ʟʘʣʷʛʘʥʥʷ, ʩʚʝʨʜʣʦʚʠʥʦʶ 

ˉ 37 ʨʦʟʢʨʠʪʘ ʜʝʚʦʥʩʴʢʘ ʢʘʤ'ʷʥʘ ʩʽʣʴ. ʋ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʇʉɻ ʩʪʚʦʨʝʥʝ ʥʘ 

ʙʘʟʽ ʚʠʩʥʘʞʝʥʦʛʦ ʛʘʟʦʚʦʛʦ ʧʦʢʣʘʜʫ ʙʘʡʦʩʴʢʦʛʦ ʷʨʫʩʫ ʩʝʨʝʜʥʴʦʾ ʶʨʠ, ʥʠʞʯʝ 

ʧʨʠʚʝʜʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʽʣʴʢʠ ʮʠʭ ʚʽʜʢʣʘʜʽʚ (ʨʠʩ. 1.2). 

ʖʨʩʴʢʽ ʚʽʜʢʣʘʜʠ ʟʘʣʷʛʘʶʪʴ ʥʘ ʧʦʨʦʜʘʭ ʪʨʽʘʩʫ (ʊ3pr ï ʧʨʦʪʦʧʽʚʩʴʢʘ 

ʩʚʠʪʘ) ʽʟ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʤ ʥʝʫʟʛʦʜʞʝʥʥʷʤ. ʏʝʨʝʟ ʱʦ ʪʫʪ ʧʦʚʥʽʩʪʶ ʚʽʜʩʫʪʥʽ 

ʚʽʜʢʣʘʜʠ ʥʠʞʥʴʦʛʦ ʚʽʜʜʽʣʫ. 

ʅʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʧʣʦʱʽ ʪʘʢ, ʷʢ ʽ ʥʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ɼɼʟ, ʚʽʜʢʣʘʜʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʽʨʦ-ʙʘʨʚʠʩʪʠʤʠ, ʘ ʫ ʩʘʤʽʡ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʩʪʨʦʢʘʪʦ-

ʙʘʨʚʠʩʪʠʤʠ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʤʠ ʧʦʨʦʜʘʤʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʥʽ ʷʢ ʜʣʷ  ʤʦʨʩʴʢʠʭ 

ʪʘʢ ʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʫʪʚʦʨʝʥ.ɹ 

ʋ ʤʝʞʘʭ ʩʪʨʫʢʪʫʨʠ ʚʽʜʢʣʘʜʠ ʶʨʠ ʜʦʙʨʝ ʚʠʪʨʠʤʘʥʽ ʷʢ ʧʦ ʣʽʪʦʣʦʛʽʯʥʦʤʫ 

ʩʢʣʘʜʫ (ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ), ʪʘʢ ʽ ʧʦ ʧʦʪʫʞʥʦʩʪʽ, ʘ ʪʘʢʦʞ 

ʯʽʪʢʦ ʫʚôʷʟʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʧʦ ʜʘʥʠʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʘʨʦʪʘʞʫ. ʅʘʷʚʥʽʩʪʴ ʫ 

ʧʦʨʦʜʘʭ ʶʨʠ ʨʷʜʫ ʥʘʜʽʡʥʠʭ ʤʘʨʢʫʶʯʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʫ ʷʢʦʩʪʽ ʦʩʥʦʚʥʠʭ ʨʝʧʝʨʽʚ ʜʣʷ ʩʪʨʫʢʪʫʨʥʠʭ ʧʦʙʫʜʦʚ. 

ʉʝʨʝʜʥʷ ʶʨʘ. 

ʉʝʨʝʜʥʴʦʶʨʩʴʢʘ ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʻ ʙʘʡʦʩʴʢʠʡ ʪʘ ʙʘʪʩʴʢʠʡ ʷʨʫʩʠ. 

ɹʘʡʦʩʴʢʠʡ ʷʨʫʩ (J2b). ʉʢʣʘʜʘʻʪʴʩʷ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʧʽʱʘʥʦ-

ʛʣʠʥʠʩʪʠʤʠ, ʘ ʫ ʚʝʨʭʥʽʡ ï ʛʣʠʥʠʩʪʠʤʠ ʦʩʘʜʢʘʤʠ. 

ʋ ʧʽʜʦʰʚʝʥʽʡ ʯʘʩʪʠʥʽ ʧʘʯʢʠ ʛʣʠʥʠ ʤʽʩʪʷʪʴ ʢʫʪʘʩʪʫ ʛʘʣʴʢʫ ʢʚʘʨʮʫ 

ʜʽʘʤʝʪʨʦʤ ʜʦ 0,2 ʩʤ, ʘ ʧʽʩʢʦʚʠʢʠ ʧʝʨʝʭʦʜʷʪʴ ʚ ʛʨʘʚʝʣʠʩʪʽ ʚʽʜʤʽʥʥʦʩʪʽ ʟ 

ʨʦʟʤʽʨʘʤʠ ʛʘʣʴʢʠ ʜʦ 0,4-0,5 ʩʤ.   



  

15 

 

1

5
 

 

ʈʠʩʫʥʦʢ 1.2 ï ʉʪʨʘʪʠʛʨʘʬʽʯʥʠʡ ʨʦʟʨʽʟ ʶʨʩʴʢʦʾ ʩʠʩʪʝʤʠ ʩʚʝʨʜʣʦʚʠʥ 

ʉʦʣʦʭʽʚʩʴʢʦʾ ʧʣʦʱʽ   
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ʇʨʠ ʮʴʦʤʫ ʷʢ ʽ ʚ ʛʣʠʥʘʭ, ʪʘʢ ʽ ʚ ʧʽʩʢʦʚʠʢʘʭ ʤʽʩʮʷʤʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʩʢʫʧʯʝʥʥʷ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʢʽʚ. 

ʋ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʧʘʯʢʠ ʤʽʩʮʷʤʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʨʦʰʘʨʢʠ ʩʽʨʠʭ ʪʘ 

ʪʝʤʥʦ-ʩʽʨʠʭ,ʪʦʥʢʦʰʘʨʫʚʘʪʠʭ ʧʣʠʪʯʘʩʪʠʭ ʛʣʠʥ, ʷʢʽ ʤʽʩʪʷʪʴ ʧʦ ʧʣʦʱʠʥʘʤ 

ʥʘʰʘʨʫʚʘʥʥʷ ʪʦʥʢʽ ʧʨʦʰʘʨʢʠ ʘʣʝʚʨʦʣʽʪʫ, ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʧʘʯʢʠ 

ʧʝʨʝʚʘʞʘʶʪʴ ʩʽʨʽ ʜʨʽʙʥʦʟʝʨʥʠʩʪʽ ʧʽʩʢʠ. 

ʇʦʪʫʞʥʽʩʪʴ ʧʘʯʢʠ  52-76 ʤʝʪʨʽʚ. 

ʅʝʨʦʟʯʣʝʥʦʚʘʥʠʡ ʙʘʡʦʩ (J2b2 ï bt1) ï ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʯʝʨʛʫʚʘʥʥʷʤ 

ʛʣʠʥʠʩʪʠʭ ʘʣʝʚʨʦʣʽʪʽʚ ʙʨʫʜʥʦ-ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ, ʢʚʘʨʮʦʚʠʭ ʧʽʩʢʦʚʠʢʽʚ ʩʽʨʠʭ, 

ʟʝʤʣʠʩʪʦ- ʪʘ ʞʦʚʪʫʚʘʪʦ-ʩʽʨʠʭ , ʤʽʣʢʦ- ʪʘ ʨʽʟʥʦʟʝʨʥʠʩʪʠʭ ʽʟ ʩʽʨʠʤʠ, ʪʝʤʥʦ-

ʩʽʨʠʤʠ, ʽʥʦʜʽ ʯʦʨʥʠʤʠ ʛʣʠʥʘʤʠ. 

ɻʨʘʥʠʮʷ ʤʽʞ ʚʽʜʢʣʘʜʘʤʠ ʙʘʡʦʩʴʢʦʛʦ ʪʘ ʙʘʪʩʴʢʦʛʦ ʷʨʫʩʽʚ ʧʨʦʭʦʜʠʪʴ ʚ 

ʣʽʪʦʣʦʛʽʯʥʦ ʦʜʥʦʨʽʜʥʠʭ ʧʦʨʦʜʘʭ ʽ ʧʨʦʚʦʜʠʪʴʩʷ ʪʽʣʴʢʠ ʥʘ ʦʩʥʦʚʽ 

ʬʘʫʥʽʩʪʠʯʥʠʭ ʜʘʥʠʭ. ʋ ʪʦʚʱʽ ʙʘʪʫ ʚʠʜʽʣʷʶʪʴʩʷ ʜʚʘ ʛʦʨʠʟʦʥʪʠ, ʷʢʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʣʽʪʦʣʦʛʽʻʶ ʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʡʦʛʦ ʥʠʞʥʽʡ ʪʘ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʘʤ. 

ɿʘʛʘʣʴʥʘ  ʪʦʚʱʠʥʘ  ʚʝʨʭʥʴʦʙʘʡʦʩʴʢʠʭ-ʥʠʞʥʴʦʙʘʪʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ      

70-120 ʤ.  ʅʝʨʦʟʯʣʝʥʦʚʘʥʠʡ  ʙʘʡʦʩ  (J2b2 ï bt1)  ʩʣʫʛʫʻ  ʧʦʢʨʠʰʢʦʶ 

ʥʠʞʥʴʦʙʘʡʦʩʴʢʦʛʦ ʧʣʘʩʪʘ-ʢʦʣʝʢʪʦʨʘ (J2b1). 

ɹʘʪʩʴʢʠʡ ʷʨʫʩ (J2bt).  

ʅʠʞʥʽʡ ʙʘʪ (J2bt1) ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʩʽʨʠʤʠ, ʙʣʘʢʠʪʥʦ-ʩʽʨʠʤʠ ʛʣʠʥʘʤʠ, 

ʽʥʢʦʣʠ ʘʣʝʚʨʠʪʠʩʪʠʤʠ, ʰʘʨʫʚʘʪʠʤʠ, ʽʥʦʜʽ ʩʣʘʙʦ ʚʘʧʥʷʢʦʚʠʤʠ.  

ʇʦʪʫʞʥʽʩʪʴ ʥʠʞʥʴʦʛʦ ʙʘʪʫ 42-72 ʤʝʪʨʠ. 

ɺʝʨʭʥʽʡ ʙʘʪ (J2bt2) ʣʽʪʦʣʦʛʽʯʥʦ ʚʠʨʘʞʝʥʠʡ ʯʝʨʛʫʚʘʥʥʷʤ ʩʽʨʠʭ, ʤʽʩʮʷʤʠ 

ʟʝʣʝʥʫʚʘʪʦ-ʩʽʨʠʭ ʤʽʢʨʦʰʘʨʫʚʘʪʠʭ ʙʝʟʢʘʨʙʦʥʘʪʥʠʭ ʛʣʠʥ, ʘʣʝʚʨʦʣʽʪʽʚ ʩʽʨʠʭ 

ʩʣʶʜʠʩʪʠʭ, ʤʽʩʮʷʤʠ ʽʟ ʩʢʫʧʯʝʥʥʷʤ ʦʙʚʫʛʣʝʥʠʭ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʢʽʚ, ʧʽʩʢʽʚ ʪʘ 

ʜʦʣʦʤʽʪʠʟʦʚʘʥʠʭ ʚʘʧʥʷʢʽʚ. 

ʇʦʪʫʞʥʽʩʪʴ ʚʽʜʢʣʘʜʽʚ ʚʝʨʭʥʴʦʛʦ ʙʘʪʫ ʜʦ 80 ʤʝʪʨʽʚ. 

ɺʝʨʭʥʽʡ ʚʽʜʜʽʣ ʶʨʠ. 

ɺ ɼɼʟ ʛʨʘʥʠʮʷ ʤʽʞ ʩʝʨʝʜʥʽʤ ʪʘ ʚʝʨʭʥʽʤ ʚʽʜʜʽʣʘʤʠ ʶʨʩʴʢʦʾ ʩʠʩʪʝʤʠ 

ʧʨʦʚʦʜʠʪʴʩʷ ʫʤʦʚʥʦ ï ʧʦ ʧʦʢʨʽʚʣʽ ʤʽʢʨʦʰʘʨʫʚʘʪʠʭ ʛʣʠʥ ʚʝʨʭʥʴʦʛʦ ʙʘʪʫ. 
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ʅʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʚʽʜʢʣʘʜʠ ʚʝʨʭʥʴʦʾ ʶʨʠ ʨʦʟʚʠʥʝʥʽ ʧʦʚʥʦ, 

ʩʢʣʘʜʘʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʤʦʨʩʴʢʠʤʠ ʦʩʘʜʢʘʤʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʙʘʛʘʪʫ ʤʽʢʨʦ- ʪʘ 

ʤʘʢʨʦʬʘʫʥʫ ʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʝʣʦʚʝʡʩʴʢʠʤ, ʦʢʩʬʦʨʜʩʴʢʠʤ ʪʘ ʢʽʤʝʨʜ̔ʞʩʴʢʠʤ 

ʷʨʫʩʘʤʠ, ʚʽʜʧʦʚʽʜʥʦ, ʪʦʚʱʠʥʘʤʠ  ʜʦ 20 ʤ, 160 ʤ ʪʘ 80 ʤ. 

ʂʽʣʴʢʽʩʪʴ ʟʘʜʽʷʥʠʭ ʜʦ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʩʚʝʨʜʣʦʚʠʥ ʜʦʨʽʚʥʶʻ 

106 ʽʟ ʟʘʛʘʣʴʥʦʾ 124. ɼʘʣʝʢʦ ʥʝ ʚʩʽʤʘ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʇʉɻ ʧʣʘʩʪ ʢʦʣʝʢʪʦʨ 

ʨʦʟʢʨʠʪʠʡ ʥʘ ʧʦʚʥʫ ʧʦʪʫʞʥʽʩʪʴ ʷʢʘ ʤʽʩʮʷʤʠ ʩʷʛʘʻ 81 ʤ. ʏʝʨʝʟ ʮʝ ʧʦʙʫʜʦʚʘ 

ʢʘʨʪʠ ʽʟʦʧʘʭʽʪ ʢʦʣʝʢʪʦʨʘ ʨʘʥʽʰʝ ʥʝ ʙʫʜʫʚʘʣʘʩʷ.  

ʇʨʠʢʣʘʜ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʛʦ ʨʦʟʯʣʝʥʫʚʘʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʚʽʜʜʽʣʫ ʶʨʩʴʢʦʾ 

ʩʠʩʪʝʤʠ ʫ ʨʦʟʨʽʟʽ ʛʣʠʙʦʢʦʛʦ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʉʦʣʦʭʽʚʩʴʢʦʾ ʧʣʦʱʽ 

ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 1.1. 

 

1.3. ʊʝʢʪʦʥʽʢʘ 

 

ʉʦʣʦʭʽʚʩʴʢʝ ʧʽʜʥʷʪʪʷ ʫ ʪʝʢʪʦʥʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʧʨʠʫʨʦʯʝʥʝ ʜʦ 

ʇʝʪʨʽʚʩʴʢʦ-ʏʫʪʽʚʩʴʢʦʾ ʟʦʥʠ ʘʥʪʠʢʣʽʥʘʣʴʥʠʭ ʩʢʣʘʜʦʢ (ɼʠʢʘʥʴʩʴʢʦ-

ʉʦʣʦʭʽʚʩʴʢʠʡ ʘʥʪʠʢʣʽʥʘʣʴʥʠʡ ʚʘʣ), ʱʦ ʨʦʟʪʘʰʦʚʘʥʘ ʫ ʮʝʥʪʨʘʣʴʥʽʡ 

ʧʨʠʦʩʴʦʚʽʡ ʯʘʩʪʠʥʽ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ. ʅʘ ʩʭʦʜʽ ʽ ʧʽʚʜʝʥʥʦʤʫ 

ʩʭʦʜʽ, ʯʝʨʝʟ ʥʝʛʣʠʙʦʢʫ ʩʽʜʣʦʚʠʥʫ, ʰʠʨʠʥʘ ʷʢʦʾ ʙʽʣʷ 1,5 ʢʤ ʽ ʘʤʧʣʽʪʫʜʘ 50-60 

ʤ, ʜʦ ʥʴʦʛʦ ʧʨʠʤʠʢʘʻ ɼʠʢʘʥʴʩʴʢʝ ʧʽʜʥʷʪʪʷ, ʷʢʝ ʟʘʣʷʛʘʻ ʧʨʠʙʣʠʟʥʦ ʥʘ 50 ʤ 

ʛʣʠʙʰʝ ʚʽʜ ʉʦʣʦʭʽʚʩʴʢʦʛʦ. 

ɿʛʽʜʥʦ ʽʟ ʫʷʚʣʝʥʥʷʤʠ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʥʠʢʽʚ ʧʨʦ ʩʪʨʫʢʪʫʨʥʦ-

ʪʝʢʪʦʥʽʯʥʫ ʙʫʜʦʚʫ ʉʦʣʦʭʽʚʩʴʢʦʛʦ ʧʽʜʥʷʪʪʷ, ʧʦ ʧʦʢʨʽʚʣʽ ʙʘʡʦʩʴʢʦʛʦ ʧʣʘʩʪʘ-

ʢʦʣʝʢʪʦʨʘ ʩʪʨʫʢʪʫʨʘ ʷʚʣʷʻ ʩʦʙʦʶ ʩʢʣʘʜʥʦʙʣʦʢʦʚʫ, ʘʩʠʤʝʪʨʠʯʥʫ 

ʙʨʘʭʽʘʥʪʠʢʣʽʥʘʣʴʥʫ ʩʢʣʘʜʢʫ ʟʘʭʽʜʥʦʛʦ ʪʘ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ 

(ʨʠʩ. 1.3). ɺ ʤʝʞʘʭ ʽʟʦʛʽʧʩʠ ʤʽʥʫʩ 720 ʤ ʚʦʥʘ ʤʘʻ ʣʽʥʽʡʥʽ ʨʦʟʤʽʨʠ 12,8 ʭ 4,5 

ʢʤ ʽ ʚʠʩʦʪʫ  ʙʽʣʷ 50 ʤ. ʆʩʥʦʚʥʽ ʪʝʢʪʦʥʽʯʥʽ ʧʦʨʫʰʝʥʥʷ ʷʢʽ ʢʦʥʪʨʦʣʶʶʪʴ ʜʘʥʫ 

ʤʦʜʝʣʴ ʇʉɻ ʙʫʣʠ ʚʟʷʪʽ ʟʘ ʜʘʥʠʤʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ɻɼʉ. 
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ʊʘʙʣʠʮʷ 1.1 ï  ʉʪʨʘʪʠʛʨʘʬʽʯʥʝ ʨʦʟʯʣʝʥʫʚʘʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʚʽʜʜʽʣʫ ʶʨʩʴʢʦʾ 

ʩʠʩʪʝʤʠ ʫ ʨʦʟʨʽʟʽ ʩʚʝʨʜʣʦʚʠʥ ʉʦʣʦʭʽʚʩʴʢʦʾ ʧʣʦʱʽ 

ʉʚʝʨʜʣʦʚʠʥʘ 1 2 3 5 19 

ɸʣʴʪʠʪʫʜʘ ʩʪ. ʨʦʪʦʨʘ 189.2ʤ 184.3ʤ 171.4ʤ 179.6ʤ 187ʤ 

ɺʠʙʽʡ 2792ʤ 2951ʤ 2996ʤ 3215ʤ 2352ʤ 
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 J2
b2 790 6 -600.7 796 1.4 -610.3 782 0.9 -609.7 780  -633.4 749  -562 

J2
b1 842 0.16 -652.6 848 2 -661.7 836 0.9 -663.7 822  -642.4 805  -618 

J2bj-p 890 0.25 -700.5 888 3.2 -700.5 876 0.9 -703.7 874  -694.4 847  -660 

J2bj-q 910 0.32 -720.5 916 4 -727.7 908 1 -735.6 897  -717.4 874  -687 

ʉʚʝʨʜʣʦʚʠʥʘ 27 28 29 32 33 

ɸʣʴʪʠʪʫʜʘ ʩʪ. ʨʦʪʦʨʘ 190.5ʤ 186.5ʤ 188.6ʤ 192.1ʤ 194.5ʤ 

ɺʠʙʽʡ 3932ʤ 3200ʤ 3080ʤ 4280ʤ 3220ʤ 
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 J2
b2 780  -589.5 751  -564.5 756  -567.4 810  -617.9 803  -608.5 

J2
b1 799  -608.5 802  -615.5 808  -619.4 854  -661.9 855  -660.5 

J2bj-p 840  -649.5 850  -663.5 857  -668.4 897  -704.9 900  -705.5 

J2bj-q 860  -669.5 868  -681.5 879  -690.4 918  -725.9 920  -725.5 

ʉʚʝʨʜʣʦʚʠʥʘ 34 35 36 37 38 

ɸʣʴʪʠʪʫʜʘ ʩʪ. ʨʦʪʦʨʘ 191.0ʤ 195.8ʤ 185.4 175.0ʤ 196.2ʤ 

ɺʠʙʽʡ 3227ʤ 3220ʤ 4505ʤ 3821ʤ 3770ʤ 
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 J2
b2 791  -600 790  -594.2 812  -626.6 803  -628 803  -606.8 

J2
b1 844  -653 842  -646.2 866  -680.6 868  -693 855  658.8 

J2bj-p 890  -699 888  -692.2 915  -729.6 912  -737 887  690.8 

J2bj-q 916  -725 910  -714.2 935  -749.6 945  -770 911  714.8 

ʉʚʝʨʜʣʦʚʠʥʘ 39 40 41 42 43 

ɸʣʴʪʠʪʫʜʘ ʩʪ. ʨʦʪʦʨʘ 191.0ʤ 192.3ʤ 191.6 181.8ʤ 190.2ʤ 

ɺʠʙʽʡ 3206ʤ 4713ʤ 4804ʤ 3210ʤ 4653ʤ 
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 J2
b2 759  -568 792 0.3 -599.4 792  -600.4 819  -637.2 845  -654.8 
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ʈʠʩʫʥʦʢ 1.3 ï ʉʦʣʦʭʽʚʩʴʢʝ ʇʉɻ. ʉʪʨʫʢʪʫʨʥʘ ʢʘʨʪʘ ʧʦʢʨʽʚʣʽ ʢʦʣʝʢʪʦʨʫ J2b ʟʘ ʜʘʥʠʤʠ ʧʦʧʝʨʝʜʥʽʭ ʨʦʙʽʪ 

ɯ, ɯɯ, ɯɯɯ , IV ï ʚʽʜʧʦʚʽʜʥʦ, ʇ̔ ʚʜʝʥʥʠʡ, ʎʝʥʪʨʘʣʴʥʠʡ, ʇ̔ ʚʥʽʯʥʠʡ ʪʘ ɿʘʭʽʜʥʠʡ ʩʪʨʫʢʪʫʨʥʽ ʙʣʦʢʠ 
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ʈʦʟʨʠʚʥʠʤ ʧʦʨʫʰʝʥʥʷʤ ʩʢʠʜʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ 2-2 (ʧʣʦʱʠʥʘ ʩʢʠʜʫʚʘʯʘ 

ʧʘʜʘʻ ʥʘ ʟʘʭʽʜ ʪʘ ʧʽʚʥʽʯʥʠʡ-ʟʘʭʽʜ ʧʽʜ ʢʫʪʦʤ 50-55Á), ʉʦʣʦʭʽʚʩʴʢʝ ʧʽʜʥʷʪʪʷ 

ʨʦʟʜʽʣʝʥʦ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ: ʙʽʣʴʰ ʚʝʣʠʢʫ - ʩʭʽʜʥʫ ʽ ʤʝʥʰʫ - ʟʘʭʽʜʥʫ. 

ʊʝʢʪʦʥʽʯʥʝ ʧʦʨʫʰʝʥʥʷ ʟʘʬʽʢʩʦʚʘʥʝ ʫ ʩʚʝʨʜʣʦʚʠʥʘʭ 33, 22, 41, ʘʤʧʣʽʪʫʜʘ 

ʩʢʠʜʫ ʟʨʦʩʪʘʻ ʟ ʧʽʚʜʝʥʥʦʛʦ ʟʘʭʦʜʫ ʚʽʜ 5-10 ʤ ʜʦ 50 ʤ ʥʘ ʧʽʚʥʽʯ. ʉʭʽʜʥʘ 

ʯʘʩʪʠʥʘ, ʚ ʷʢʽʡ ʩʪʚʦʨʝʥʝ ʇʉɻ, ʤʘʻ ʜʝʷʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ. ʊʘʢ ʤʦʞʥʘ 

ʚʽʜʤʽʪʠʪʠ, ʱʦ ʮʝ ʢʣʘʩʠʯʥʘ ʙʨʘʭʽʘʥʪʠʢʣʽʥʘʣʴʥʘ ʩʢʣʘʜʢʘ, ʷʢʘ ʤʘʻ ʚʝʣʠʢʝ 

ʧʣʦʩʢʝ ʩʢʣʝʧʽʥʥʷ ʪʘ ʘʩʠʤʝʪʨʠʯʥʫ ʙʫʜʦʚʫ: ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʝ ʢʨʠʣʦ ʧʦʣʦʛʝ 

(ʢʫʪ ʧʘʜʽʥʥʷ 1-1,5Á), ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʝ ï ʙʽʣʴʰ ʢʨʫʪʝ (2,5Á), ʧʝʨʠʢʣʽʥʘʣʴ 

ʜʦʩʠʪʴ ʧʨʦʪʷʞʥʘ (ʙʽʣʷ 5 ʢʤ) ʽ ʧʦʣʦʛʘ (ʢʫʪ ʥʘʭʠʣʫ ʙʽʣʷ 1Á). 

ʈʦʟʤʽʨʠ ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʚ ʢʦʥʪʫʨʽ ʽʟʦʛʽʧʩʠ ʤʽʥʫʩ 720 ʤ 

ʩʢʣʘʜʘʶʪʴ8,4Ĭ4,3 ʢʤ, ʘ ʚʠʩʦʪʘ ï ʙʽʣʷ 50 ʤ. ʈʦʟʨʠʚʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʩʭʽʜʥʘ 

ʯʘʩʪʠʥʘ ʨʦʟʜʽʣʝʥʘ ʥʘ ʯʦʪʠʨʠ ʙʣʦʢʠ: ʇ̔ ʚʥʽʯʥʠʡ (ɯɯɯ), ʎʝʥʪʨʘʣʴʥʠʡ (ɯɯ), 

ʇ̔ ʚʜʝʥʥʠʡ (ɯ) ʪʘ ɿʘʭʽʜʥʠʡ (IV). 

ʇʽʚʥʽʯʥʠʡ ʙʣʦʢ (ɯɯɯ) ʦʭʦʧʣʶʻ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʝ ʢʨʠʣʦ. ʅʘ ʧʽʚʜʥʽ ʪʘ 

ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ ʡʦʛʦ ʤʝʞʝʁ  ʩʣʫʞʠʪʴ ʚʽʜʥʦʩʥʦ ʚʝʣʠʢʝ ʧʦ ʘʤʧʣʽʪʫʜʽ 

ʧʦʨʫʰʝʥʥʷ 3-3, ʧʣʦʱʠʥʘ ʩʢʠʜʫʚʘʯʘ ʷʢʦʛʦ ʧʘʜʘʻ ʥʘ ʧʽʚʜʝʥʴ ʧʽʜ ʢʫʪʦʤ 45-50Á. 

ɺʦʥʦ ʟʘʬʽʢʩʦʚʘʥʝ ʫ ʩʚʝʨʜʣʦʚʠʥʘʭ 20, 40, 78, 27. ɸʤʧʣʽʪʫʜʘ ʟʤʽʱʝʥʥʷ 

ʙʘʡʦʩʴʢʦʛʦ ʧʣʘʩʪʘ-ʢʦʣʝʢʪʦʨʘ ʧʦ ʧʦʨʫʰʝʥʥʶ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 50-55 ʜʦ 30 ʤ. 

ʅʘ ʟʘʭʦʜʽ ʙʣʦʢ ʦʙʤʝʞʫʻʪʴʩʷ ʪʝʢʪʦʥʽʯʥʠʤ ʧʦʨʫʰʝʥʥʷʤ 2-2. ʁʦʛʦ 

ʨʦʟʤʽʨʠ ʚ ʢʦʥʪʫʨʽ ʽʟʦʛʽʧʩʠ ʤʽʥʫʩ 720 ʤ ʩʢʣʘʜʘʶʪʴ 1,1Ĭ2,5 ʢʤ, ʘ ʚʠʩʦʪʘ ï 

ʙʽʣʷ 50 ʤ. ʎʝʥʪʨʘʣʴʥʠʡ ʙʣʦʢ (ɯɯ) ʦʙʤʝʞʝʥʠʡ ʩʫʙʧʘʨʘʣʝʣʴʥʠʤʠ, ʧʘʜʘʶʯʠʤʠ 

ʥʘ ʟʫʩʪʨʽʯ ʦʜʠʥ ʦʜʥʦʤʫ ʩʢʠʜʦʚʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ 3-3 ʽ 4-4 ʪʘ ʧʦʨʫʰʝʥʥʷʤ 

2ʙ-2ʙ, ʷʚʣʷʻ ʩʦʙʦʶ ʛʨʘʙʝʥ. ʈʦʟʨʠʚʥʝ ʧʦʨʫʰʝʥʥʷ 4-4, ̫ ʢʝ ʧʘʜʘʻ ʚ ʧʽʚʥʽʯʥʦʤʫ 

ʥʘʧʨʷʤʢʫ ʧʽʜ ʢʫʪʦʤ 70-75Á, ʟʘʬʽʢʩʦʚʘʥʝ ʫ ʩʚʝʨʜʣʦʚʠʥʘʭ 104, 111, 4 ʪʘ ʽʥ.. 

ɸʤʧʣʽʪʫʜʘ ʟʤʽʱʝʥʥʷ ʙʘʡʦʩʴʢʦʛʦ ʧʣʘʩʪʘ-ʢʦʣʝʢʪʦʨʘ ʧʦ ʧʦʨʫʰʝʥʥʶ 4-4 

ʩʢʣʘʜʘʻ 20-30 ʤ. ɸʧʽʢʘʣʴʥʘ ʯʘʩʪʠʥʘ ʙʣʦʢʫ ʥʘ 10-12 ʤ ʥʠʞʯʝ ʚʽʜ ʇ̔ ʚʜʝʥʥʦʛʦ 

ʪʘ ʇ̔ ʚʥʽʯʥʦʛʦ. ʁʦʛʦ ʣʽʥʽʡʥʽ ʨʦʟʤʽʨʠ ʚ ʤʝʞʘʭ ʧʦʨʫʰʝʥʴ ʪʘ ʽʟʦʛʽʧʩʠ ʤʽʥʫʩ 720 

ʤ ʩʢʣʘʜʘʶʪʴ 0,9Ĭ3,4 ʢʤ, ʘ ʚʠʩʦʪʘ - ʙʽʣʷ 40 ʤ. 
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ʇʽʚʜʝʥʥʠʡ ʙʣʦʢ (ɯ), ʦʙʤʝʞʝʥʠʡ ʩʢʠʜʦʚʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ 4-4 ʽ 2ʙ-2ʙ, 

ʩʢʣʘʜʘʻ ʧʨʠʙʣʠʟʥʦ 2/3 ʧʣʦʱʽ ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʧʽʜʥʷʪʪʷ. ʈʦʟʤʽʨʠ ʙʣʦʢʫ ʚ 

ʤʝʞʘʭ ʪʝʢʪʦʥʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʪʘ ʽʟʦʛʽʧʩʠ ʤʽʥʫʩ 720 ʤ ʩʢʣʘʜʘʶʪʴ 6,7Ĭ2,6 ʢʤ, 

ʘ ʚʠʩʦʪʘ ï ʙʽʣʷ 50 ʤ. 

ɿʘʭʽʜʥʠʡ ʙʣʦʢ (IV), ʫʪʚʦʨʝʥʠʡ ʧʘʜʘʶʯʠʤʠ ʫ ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ 

ʧʦʨʫʰʝʥʥʷʤʠ 2-2 ʪʘ 2ʙ-2ʙ, ʷʚʣʷʻ ʩʦʙʦʶ ʥʘʧʽʚʩʢʣʝʧʽʥʥʷ. ʇʦʨʫʰʝʥʥʷ 2ʙ-2ʙ 

ʟʘʬʽʢʩʦʚʘʥʝ ʚ ʩʚʝʨʜʣʦʚʠʥʘʭ 80, 32, 44. ɸʤʧʣʽʪʫʜʘ ʟʤʽʱʝʥʥʷ ʧʦʨʽʜ ʧʦ ʮʴʦʤʫ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 30 ʤ ʫ ʮʝʥʪʨʽ ʜʦ 10 ʤ ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʢʨʠʣʽ. ɸʧʽʢʘʣʴʥʘ 

ʯʘʩʪʠʥʘ ʙʣʦʢʫ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʨʘʡʦʥʽ ʩʚʝʨʜʣʦʚʠʥʽ 67. ʃʽʥʽʡʥʽ ʨʦʟʤʽʨʠ ʙʣʦʢʫ ʚ 

ʤʝʞʘʭ ʪʝʢʪʦʥʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʪʘ ʽʟʦʛʽʧʩʠ ʤʽʥʫʩ 720 ʤ ʩʢʣʘʜʘʶʪʴ 3,6Ĭ1,6 ʢʤ, 

ʘ ʚʠʩʦʪʘ ï ʧʨʠʙʣʠʟʥʦ 42 ʤ. ɯʟ ʟʘʭʦʜʫ ʙʣʦʢ ʝʢʨʘʥʦʚʘʥʠʡ ʩʢʠʜʦʚʠʤ 

ʧʦʨʫʰʝʥʥʷʤ 2ʙ-2ʙ. ʎʝ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʣʦʢʘʣʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʥʦ-

ʪʝʢʪʦʥʽʯʥʦʾ ʧʘʩʪʢʠ. 

ʊʨʝʙʘ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʫ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʧʽʜʥʷʪʪʷ ʩʢʠʜʦʚʽ ʧʦʨʫʰʝʥʥʷ ʥʝ 

ʧʝʨʝʨʠʚʘʶʪʴ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʟʚ'ʷʟʢʫ ʤʽʞ ʙʣʦʢʘʤʠ, ʪʘʢ ʷʢ ʘʤʧʣʽʪʫʜʘ 

ʟʤʽʱʝʥʥʷ ʧʦʨʽʜ ʥʝ ʧʝʨʝʚʠʱʫʻ ʪʦʚʱʠʥʠ ʙʘʡʦʩʴʢʦʛʦ ʧʣʘʩʪʘ-ʢʦʣʝʢʪʦʨʘ. 

ɿʘʭʽʜʥʘ ʯʘʩʪʠʥʘ ʧʽʜʥʷʪʪʷ ʟʘ ʩʚʦʾʤʠ ʨʦʟʤʽʨʘʤʠ ʟʥʘʯʥʦ ʤʝʥʰʘ ʟʘ ʩʭʽʜʥʫ. 

ɺʦʥʘ ʤʘʻ ʜʝʬʦʨʤʦʚʘʥʽ ʢʨʠʣʘ ʪʘ ʧʝʨʠʢʣʽʥʘʣʴʥʝ ʟʘʢʽʥʯʝʥʥʷ (ʩʪʨʫʢʪʫʨʥʠʡ ʥʽʩ). 

ʊʫʪ ʚʠʜʽʣʷʶʪʴʩʷ ʙʽʣʴʰ ʜʨʽʙʥʽ ʟʘ ʨʦʟʤʽʨʘʤʠ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʽʯʥʽ ʧʘʩʪʢʠ, 

ʷʢʽ ʽʟʦʣʴʦʚʘʥʽ ʤʽʞ ʩʦʙʦʶ. ʎʷ ʯʘʩʪʠʥʘ ʧʽʜʥʷʪʪʷ  ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ 

ʫʩʢʣʘʜʥʝʥʘ ʛʨʘʙʝʥʦʤ, ʫʪʚʦʨʝʥʠʤ ʧʦʨʫʰʝʥʥʷʤ 2ʙ-2ʙ ʽ ʧʘʜʘʶʯʠʤ ʡʦʤʫ ʥʘ 

ʟʫʩʪʨʽʯ ʩʢʠʜʦʚʠʤ ʧʦʨʫʰʝʥʥʷʤ 2ʘ-2ʘ. ɸʤʧʣʽʪʫʜʘ ʟʤʽʱʝʥʥʷ ʧʦʨʽʜ ʧʦ ʥʴʦʤʫ 

ʩʷʛʘʻ 25-30 ʤ. ɻʨʘʙʝʥ ʽʟ ʟʘʭʦʜʫ ʝʢʨʘʥʫʻ ʧʽʚʥʽʯʥʠʡ ʙʣʦʢ.  

ʂʨʽʤ ʦʧʠʩʘʥʠʭ ʚʠʱʝ ʦʩʥʦʚʥʠʭ ʧʦʨʫʰʝʥʴ, ʚʩʪʘʥʦʚʣʝʥʦ ʱʝ ʨʷʜ ʽʥʰʠʭ 

ʤʘʣʦʘʤʧʣʽʪʫʜʥʠʭ ʽ ʦʧʽʨʷʶʯʠʭ ʧʦʨʫʰʝʥʴ. ɺʦʥʠ ʥʝ ʤʘʶʪʴ ʧʨʠʥʮʠʧʦʚʦʛʦ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʙʦʪʠ ʇʉɻ. ʄʘʡʞʝ ʚʩʽ ʩʢʠʜʠ ʤʘʶʪʴ ʧʝʨʝʜʧʘʣʝʦʛʝʥʦʚʠʡ ʚʽʢ ʽ 

ʧʝʨʝʪʠʥʘʶʪʴ ʚʽʜʢʣʘʜʠ ʜʦ ʧʽʜʦʰʚʠ ʢʘʥʽʚʩʴʢʦ- ʙʫʯʘʮʴʢʦʛʦ ʷʨʫʩʫ. 
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1.4. ʌʽʟʠʢʦ-ʣʽʪʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʘʡʦʩʴʢʦʛʦ ʧʣʘʩʪʘ-

ʢʦʣʝʢʪʦʨʘ 

 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʚʽʜʫʚʘʣʴʥʦʛʦ ʙʫʨʽʥʥʷ ʥʘ ʉʦʣʦʭʽʚʩʴʢʽʡ ʩʪʨʫʢʪʫʨʽ 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʪʘ ʦʢʦʥʪʫʨʝʥʠʡ ʛʘʟʦʚʠʡ ʧʦʢʣʘʜ, ʧʦʚôʷʟʘʥʠʡ ʟ ʚʽʜʢʣʘʜʘʤʠ 

ʩʝʨʝʜʥʴʦʾ ʶʨʠ ï ʧʽʱʘʥʠʤ ʛʦʨʠʟʦʥʪʦʤ ʙʘʡʦʩʴʢʦʛʦ ʷʨʫʩʫ. ɺʢʘʟʘʥʠʡ 

ʛʘʟʦʥʦʩʥʠʡ ʧʣʘʩʪ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʦʙʨʠʤʠ ʢʦʣʝʢʪʦʨʩʴʢʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʥʘ ʚʩʽʡ ʧʣʦʱʽ ʨʦʜʦʚʠʱʘ. 

ʇʦʢʨʽʚʣʷ ʙʘʡʦʩʴʢʦʛʦ ʧʣʘʩʪʘ-ʢʦʣʝʢʪʦʨʘ ʚ ʤʝʞʘʭ ʧʽʜʥʷʪʪʷ ʟʘʣʷʛʘʻ ʥʘ 

ʛʣʠʙʠʥʘʭ ʚʽʜ 851ʤ (ʩʚʝʨʜʣʦʚʠʥʘ 126) ʜʦ 956 ʤ (ʩʚ. 43, 48). ʊʦʚʱʠʥʘ 

ʙʘʡʦʩʴʢʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 41 - 42 ʤ (ʩʚ. 50, 61, 78) 

ʜʦ 81 ʤ (ʩʚ. 111) ʽ ʚ ʦʩʥʦʚʥʦʤʫ ʩʢʣʘʜʘʻ 60-70 ʤ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ 

ʪʦʚʱʠʥʠ ʧʣʘʩʪʘ-ʢʦʣʝʢʪʦʨʘ ʚ ʩʚʝʨʜʣʦʚʠʥʘʭ 32 ʽ 33 ʜʦ 20 ʤ, ʫ ʩʚʝʨʜʣʦʚʠʥʽ 40 

ʜʦ 43 ʤ ʪʘ ʫ ʩʚ. 54   ʜʦ 31 ʤ, ʦʙʫʤʦʚʣʝʥʝ ʩʢʠʜʦʚʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ. 

ʅʘ ʜʽʘʛʨʘʤʘʭ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʘʨʦʪʘʞʫ ʙʘʡʦʩʴʢʠʡ ʧʣʘʩʪ-ʢʦʣʝʢʪʦʨ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʯʽʪʢʦ ʚʠʨʘʞʝʥʦʶ ʘʤʧʣʽʪʫʜʦʶ ʇʉ. 

ʈʦʟʨʽʟ ʚʽʜʢʣʘʜʽʚ ʙʘʡʦʩʴʢʦʛʦ ʷʨʫʩʫ ʧʦʯʠʥʘʻʪʴʩʷ ʧʘʯʢʦʶ, ʷʢʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʝʨʛʫʚʘʥʥʷʤ ʛʣʠʥʠʩʪʠʭ ʘʣʝʚʨʦʣʽʪʽʚ, ʢʚʘʨʮʦʚʠʭ ʧʽʩʢʦʚʠʢʽʚ 

ʜʨʽʙʥʦ ʽ ʨʽʟʥʦʟʝʨʥʠʩʪʠʭ ʽʟ ʙʝʟʢʘʨʙʦʥʘʪʥʠʤʠ ʛʣʠʥʘʤʠ ʚ ʨʽʟʥʽʡ ʩʪʫʧʝʥʽ 

ʧʽʱʘʥʠʩʪʠʤʠ. ɻʣʠʥʠ ʚ ʧʽʜʦʰʚʽ ʧʘʯʢʠ ʤʽʩʪʷʪʴ ʛʨʘʚʽʡ, ʘ ʧʽʩʢʦʚʠʢʠ ʧʝʨʝʭʦʜʷʪʴ 

ʫ ʛʨʘʚʝʣʠʩʪʽ ʨʽʟʥʦʚʠʜʠ ʽʟ ʨʦʟʤʽʨʦʤ ʟʝʨʥʘ  ʜʦ 0,4-0,5 ʩʤ. 

ʋ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʧʘʯʢʠ ʤʽʩʮʷʤʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʨʦʰʘʨʢʠ ʛʣʠʥ 

ʪʦʥʢʦʰʘʨʦʚʠʭ, ʷʢʽ ʤʘʶʪʴ ʧʦ ʧʣʦʱʠʥʽ ʥʘʰʘʨʫʚʘʥʥʷ ʪʦʥʢʽ ʧʨʦʧʣʘʩʪʢʠ 

ʘʣʝʚʨʦʣʽʪʽʚ. ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʧʘʯʢʠ ʧʝʨʝʚʘʞʘʶʪʴ ʩʽʨʽ ʜʨʽʙʥʦʟʝʨʥʠʩʪʽ ʧʽʩʢʠ. 

ʂʦʝʬʽʮʽʻʥʪ ʧʦʨʠʩʪʦʩʪʽ ʧʦʨʽʜ ʧʣʘʩʪʘ-ʢʦʣʝʢʪʦʨʘ ʧʦ ʢʝʨʥʦʚʦʤʫ 

ʤʘʪʝʨʽʘʣʫ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 12,2 ʜʦ 35 %. ʋ ʩʝʨʝʜʥʴʦʤʫ ʚʦʥʘ ʩʢʣʘʜʘʻ 

20,9 %. ʇʨʠ ʮʴʦʤʫ ʪʨʝʙʘ ʤʘʪʠ ʥʘ ʫʚʘʟʽ, ʱʦ ʮʽ ʜʘʥʽ ʦʪʨʠʤʘʥʽ ʧʦ ʥʘʡʙʽʣʴʰ 

ʱʽʣʴʥʠʭ ʧʦʨʦʜʘʭ, ʪʘʢ ʷʢ ʙʽʣʴʰ ʨʠʭʣʽ ʧʽʩʢʠ ʨʦʟʤʠʚʘʶʪʴʩʷ ʧʨʠ ʙʫʨʽʥʥʽ 

ʨʦʟʯʠʥʦʤ. 
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ʇʦ ʧʨʦʤʠʩʣʦʚʦ-ʛʝʦʬʽʟʠʯʥʠʤ ʜʘʥʠʤ, ʢʦʝʬʽʮʽʻʥʪ ʧʦʨʠʩʪʦʩʪ̔ ʧʦ ʨʦʟʨʽʟʫ ʚ 

ʦʢʨʝʤʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 10-13% ʜʦ 28-35%, ʱʦ ʜʦʙʨʝ 

ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʧʝʨʚʠʥʥʠʤʠ ʜʘʥʠʤʠ, ʚʠʟʥʘʯʝʥʠʤʠ ʧʦ ʢʝʨʥʫ. ʉʝʨʝʜʥʷ ʧʦ 

ʧʦʢʣʘʜʫ ʧʦʨʠʩʪʽʩʪʴ ï 26,9%. ʇʨʦʥʠʢʥʽʩʪʴ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0,7Ā10
-12

 ʜʦ 3Ā10
-12

 ʤ
2
. 

ʂʦʣʝʢʪʦʨʠ ʧʝʨʝʚʘʞʥʦ ʩʣʘʙʦʛʣʠʥʠʩʪʽ ʢʦʝʬʽʮʽʻʥʪ ʛʣʠʥʠʩʪʦʩʪʽ ʉʛʣ<16%, 

ʽʥʢʦʣʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʨʦʰʘʨʢʠ ʟ ʉʛʣ=16 ï 34%. 

ʋ ʟʚ'ʷʟʢʫ ʽʟ ʩʣʘʙʢʦʶ ʮʝʤʝʥʪʘʮʽʻʶ ʧʽʱʘʥʦʾ ʬʨʘʢʮʽʾ ʚʠʥʠʢʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʢʨʽʧʣʝʥʥʷ ʧʨʠʚʠʙʽʡʥʠʭ ʟʦʥ ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʧʨʦʪʠʧʽʩʢʦʚʠʭ ʬʽʣʴʪʨʽʚ. 

ʇʽʱʘʥʘ ʧʘʯʢʘ ʙʘʡʦʩʫ ʝʢʨʘʥʫʻʪʴʩʷ ʛʣʠʥʠʩʪʦʶ ʪʦʚʱʝʶ ʚʝʨʭʥʴʦʛʦ 

ʙʘʡʦʩʫ ʪʘ ʥʠʞʥʴʦʛʦ ʙʘʪʫ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʚʦʥʘ ʪʦʥʢʦʜʠʩʧʝʨʩʥʠʤʠ 

ʙʝʟʢʘʨʙʦʥʘʪʥʠʤʠ ʛʣʠʥʘʤʠ, ʫ ʩʢʣʘʜʽ ʷʢʠʭ ʩʫʪʪʻʚʫ ʨʦʣʴ ʛʨʘʻ ʤʦʥʪʤʦʨʠʣʦʥʽʪ. 

ɰʾ ʪʦʚʱʠʥʘ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 36 ʤ (ʩʚ. 4) ʜʦ 105 ʤ (ʩʚ. 144) ʽ ʚ ʦʩʥʦʚʥʦʤʫ 

ʩʢʣʘʜʘʻ 58-77 ʤ.  

 

1.5 ɻʽʜʨʦʛʝʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʶʨʩʴʢʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ 

 

ʋ ʨʦʟʨʽʟʽ ʉʦʣʦʭʽʚʩʴʢʦʛʦ ʧʽʜʥʷʪʪʷ ʚʦʜʦʥʦʩʥʽ ʢʦʤʧʣʝʢʩʠ ʚʠʜʽʣʷʶʪʴʩʷ ʫ 

ʚʩʽʭ ʨʦʟʢʨʠʪʠʭ ʚʽʜʢʣʘʜʘʭ ʚʽʜ ʥʠʞʥʴʦʢʘʤ'ʷʥʦʚʫʛʽʣʴʥʦʛʦ ʜʦ ʯʝʪʚʝʨʪʠʥʥʦʛʦ 

ʚ̔ ʢʫ. ʅʘʩ ʥʘʩʘʤʧʝʨʝʜ ʮʽʢʘʚʠʪʴ ʶʨʩʴʢʠʡ ʚʦʜʦʥʦʩʥʠʡ ʢʦʤʧʣʝʢʩ ʚ ʷʢʦʤʫ ʙʫʣʦ 

ʩʪʚʦʨʝʥʦ ʩʭʦʚʠʱʝ ʛʘʟʫ. ɺʦʥʦ ʤʽʩʪʠʪʴ ʥʠʞʥʴʦʙʘʡʦʩʴʢʠʡ, ʚʝʨʭʥʴʦʙʘʪʩʴʢʦ-

ʥʠʞʥʴʦʢʝʣʦʚʝʡʩʴʢʠʡ ʽ ʢʤ̔ʝʨʠʜʞʩʴʢʠʡ ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ ʽ ʟʘʣʷʛʘʻ ʥʘ 

ʪʨʽʘʩʦʚʦʤʫ ʚʦʜʦʫʧʦʨʽ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʛʣʠʥʠʩʪʠʤʠ ʧʦʨʦʜʘʤʠ 

ʚʝʨʭʥʴʦʩʝʨʝʙʨʷʥʩʴʢʦʾ ʧʽʜʩʚʠʪʠ ʪʦʚʱʠʥʦʶ ʙʽʣʷ 200ʤ. 

ʅʠʞʥʴʦʙʘʡʦʩʴʢʠʡ ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ ʟʘʣʷʛʘʻ ʥʘ ʛʣʠʙʠʥʘʭ 851- 956 

ʤ. ɺʦʜʦʚʤʽʱʫʶʯʠʤʠ ʧʦʨʦʜʘʤʠ ʻ ʧʽʩʢʠ ʪʘ ʨʠʭʣʽ ʧʽʩʢʦʚʠʢʠ, ʪʦʚʱʠʥʘ ʷʢʠʭ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 41 ʜʦ 78 ʤ. ʉʪʘʪʠʯʥʽ ʨʽʚʥʽ ʚ ʥʠʭ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʛʣʠʙʠʥʘʭ             

95 ʤ ï ʩʚ. 6, 123-125 ʤ ï ʩʚ. 118, 119, 109-134 ʤ ï ʩʚ. 114, 140, 142, 143 ʪʘ ʽʥ. 

ɻʦʨʠʟʦʥʪ ʤʘʻ ʚʠʩʦʢʫ ʚʦʜʦʥʦʩʥʽʩʪʴ, ʧʨʠ ʟʥʠʞʝʥʥʽ ʨʽʚʥʷ ʥʘ 100-150 ʤ ʜʝʙʽʪ 
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ʚʦʜʠ ʧʦ ʩʚʝʨʜʣʦʚʠʥʘʭ 118, 119 ʩʷʛʘʻ 65,9- 84,7 ʤ
3
 /ʜʦʙʫ. ʋ ʩʚʝʨʜʣʦʚʠʥʽ 142 

ʚʽʥ ʩʢʣʘʚ 600 ʤ
3
/ʜʦʙʫ ʧʨʠ ʥʝʟʥʘʯʥʦʤʫ ʧʦʥʠʞʝʥʥʽ ʨʽʚʥʷ ʚʦʜʠ. ʑʝ ʙʽʣʴʰʦʶ ʻ 

ʧʨʠʡʤʘʣʴʥʽʩʪʴ ʩʚʝʨʜʣʦʚʠʥ: ʚʽʜ 252 ʜʦ 1108 ʤ
3
/ʜʦʙʫ ʧʨʠ ʪʠʩʢʘʭ ʥʘʛʥʽʪʘʥʥʷ 

3,5-11,5 ʄʇʘ  (ʩʚ. 114, 140, 142, 143 ʪʘ ʽʥ.). 

ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʧʣʘʩʪʽ ʜʦʨʽʚʥʶʻ 26-29Á ʉ. ʇʣʘʩʪʦʚʘ ʚʦʜʘ 

ʭʣʦʨʢʘʣʴʮʽʻʚʦʛʦ ʪʠʧʫ, ʭʣʦʨ ʜʚʦ-ʥʘʪʨʽʻʚʦʛʦ ʩʢʣʘʜʫ ʟ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ 39,7-   

53,8 ʢʛ/ʤ
3
 ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʨʦʟʩʦʣʽʚ. ɰʾ ʛʫʩʪʠʥʘ 1027-1037 ʢʛ/ʤ

3
. ɯʟ 

ʤʽʢʨʦʢʦʤʧʦʥʝʥʪʽʚ ʫ ʚʦʜʽ ʧʨʠʩʫʪʥʽ ʙʨʦʤ (37,52-63,32 ʤʛ/ʣ), ʘʤʦʥʽʡ (10,8- 18,0 

ʤʛ/ʣ), ʡʦʜ (0,84-1,29 ʤʛ/ʣ). 

ɺʦʜʦʥʦʩʥʽʩʪʴ ʥʠʞʥʴʦʙʘʡʦʩʴʢʦʛʦ ʛʦʨʠʟʦʥʪʫ ʤʘʻ ʚʝʣʠʢʫ 

ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʫ ʦʙʣʘʩʪʴ ʽ ʩʧʨʠʷʻ ʧʨʦʷʚʫ ʘʢʪʠʚʥʦʛʦ ʚʦʜʦʥʘʧʽʨʥʦʛʦ ʨʝʞʠʤʫ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʇʉɻ. 

ɺʝʨʭʥʽʤ ʚʦʜʦʫʧʦʨʦʤ ʩʣʫʞʘʪʴ ʪʦʥʢʦʜʠʩʧʝʨʩʥʽ ʛʣʠʥʠ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ 

ʙʘʪʩʴʢʦʛʦ ʽ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʙʘʡʦʩʴʢʦʛʦ ʷʨʫʩʽʚ ʪʦʚʱʠʥʦʶ 60-70 ʤ. 

ʆʩʪʘʥʥʽʡ ʷʚʣʷʻʪʴʩʷ ʪʘʢʦʞ ʧʦʢʨʽʚʣʝʶ ʛʘʟʦʚʦʛʦ ʧʦʢʣʘʜʫ ʇʉɻ. 

ɺʦʜʠ ʚʝʨʭʥʴʦʙʘʪʩʴʢʦ-ʥʠʞʥʴʦʢʝʣʦʚʝʡʩʴʢʦʛʦ ʛʦʨʠʟʦʥʪʫ ʧʨʠʫʨʦʯʝʥʽ ʜʦ 

ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʭ ʧʽʩʢʽʚ ʽ ʩʣʘʙʦʟʮʝʤʝʥʪʦʚʘʥʠʭ ʧʽʩʢʦʚʠʢʽʚ. ʇʣʘʩʪʦʚʘ 

ʪʝʤʧʝʨʘʪʫʨʘ 25Á ʉ, ʪʠʩʢ ï 6,72-6,81 ʄʇʘ. ɺʦʜʘ ʭʣʦʨʢʘʣʴʮʽʻʚʦʛʦ ʪʠʧʫ ʽʟ 

ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ 16,24-17,7 ʢʛ/ʤ
3
, ʩʦʣʦʥʘ. ɰʾ ʛʫʩʪʠʥʘ 1009,3-1009,6 ʢʛ/ʤ

3
 . ɯʟ 

ʤʽʢʨʦʢʦʤʧʦʥʝʥʪʽʚ ʧʨʠʩʫʪʥʽ ʫ ʚʦʜʽ ʙʨʦʤ (21,49-26,8 ʤʛ/ʣ), ʘʤʦʥʽʡ (7,2 ʤʛ/ʣ), 

ʡʦʜ (0,42-0,58 ʤʛ/ʣ). 

ɻʦʨʠʟʦʥʪ ʷʚʣʷʻʪʴʩʷ ʢʦʥʪʨʦʣʴʥʠʤ ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʛʝʨʤʝʪʠʯʥʽʩʪʶ 

ʇʉɻ. 

ɺʝʨʭʥʽʡ ʚʦʜʦʫʧʦʨ ʷʚʣʷʻ ʩʦʙʦʶ ʛʣʠʥʠʩʪʽ ʚʽʜʢʣʘʜʠ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ 

ʢʝʣʦʚʝʡʩʴʢʦʛʦ ʽ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʦʢʩʬʦʨʜʩʴʢʦʛʦ ʷʨʫʩʽʚ ʟ ʪʦʚʱʠʥʦʶ ʜʦ               

110 ʤ. 

ʂʽʤʝʨʠʜʞʩʴʢʠʡ ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ ʧʨʠʫʨʦʯʝʥʠʡ ʜʦ ʨʠʭʣʠʭ 

ʧʽʩʢʦʚʠʢʽʚ ʪʦʚʱʠʥʦʶ 15-20 ʤ. ʆʜʠʥ ʽʟ ʥʠʭ ʟʘʣʷʛʘʻ ʚ ʦʩʥʦʚʽ ʢʽʤʝʨʠʜʞʩʴʢʦʛʦ 

ʷʨʫʩʫ, ʤʘʻ ʪʦʚʱʠʥʫ ʙʽʣʷ 20 ʤ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʢʦʥʪʨʦʣʴʥʠʡ. ʇʣʘʩʪʠ 

ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʜʝʙʽʪ. ʅʘʧʨʠʢʣʘʜ ʫ ʩʚʝʨʜʣʦʚʠʥʽ 75 ʧʨʠ ʟʥʠʞʝʥʥʽ ʨʽʚʥʷ            
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ʥʘ 13 ʤ (ʩʪʘʪʠʯʥʠʡ ʥʘ ʛʣʠʙʠʥʽ 102 ʤ) ʜʝʙʽʪ ʩʢʣʘʚ 2,4 ʤ
3
/ʜʦʙʫ. ʇʨʠ 

ʜʦʩʣʽʜʞʝʥʥʽ ʩʚʝʨʜʣʦʚʠʥʠ 76 ʥʘ ʧʨʠʡʤʘʣʴʥʽʩʪʴ ʧʨʠ ʪʠʩʢʫ ʥʘʛʥʽʪʘʥʥʷ 4,5 

ʄʇʘ ʾʾ ʜʝʙʽʪ ʩʢʣʘʚ 514 ʤ
3
/ʜʦʙʫ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʣʘʩʪʘ 23Üʉ, ʧʣʘʩʪʦʚʠʡ ʪʠʩʢ ï 4,38-4,83 ʄʇʘ. ʇʣʘʩʪʦʚʽ 

ʚʦʜʠ ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʥʘʪʨʽʻʚʦʛʦ ʪʠʧʫ, ʭʣʦʨʠʜʥʦ-ʥʘʪʨʽʻʚʦʛʦ ʩʢʣʘʜʫ, 

ʩʦʣʦʥʫʚʘʪʽ, ʽʟ ʩʣʘʙʢʦʶ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ 0,97-3,27 ʢʛ/ʤ
3
. 

ɺʝʨʭʥʽʤ ʬʣʶʾʜʦʫʧʦʨʦʤ ʩʣʫʞʘʪʴ ʛʣʠʥʠʩʪʽ ʚʽʜʢʣʘʜʠ ʢʽʤʝʨʠʜʞʩʴʢʦʛʦ ʪʘ 

ʦʢʩʬʦʨʜʩʴʢʦʛʦ ʷʨʫʩʽʚ ʪʦʚʱʠʥʦʶ 7-10 ʤ. ʋ ʨʦʟʨʽʟʽ ʦʢʩʬʦʨʜʩʴʢʦʛʦ ʷʨʫʩʫ ʻ 

ʦʢʨʝʤʽ ʚʦʜʦʥʦʩʥʽ ʧʣʘʩʪʠ, ʷʢʽ ʥʝ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ. ʆʙʣʘʩʪʶ ʞʠʚʣʝʥʥʷ ʮʠʭ 

ʛʦʨʠʟʦʥʪʽʚ ʻ ʧʽʚʜʝʥʥʠʡ ʩʭʠʣ ɺʦʨʦʥʝʞʩʴʢʦʾ ʘʥʪʝʢʣʽʟʠ, ʦʙʣʘʩʪʶ 

ʨʦʟʚʘʥʪʘʞʝʥʥʷ ï ʜʦʣʠʥʘ ʨʽʯʢʠ ɼʥʽʧʨʦ. 

 

1.6 ʇʦʣʴʦʚʽ ʩʝʡʩʤʽʯʥʽ ʽ ʪʦʧʦʛʝʦʜʝʟʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʉʦʣʦʭʽʚʩʴʢʘ ʧʣʦʱʘ ʤʘʻ ʭʘʨʘʢʪʝʨ ʧʦʣʦʛʦʾ ʨʽʚʥʠʥʠ ʟ ʧʝʨʝʧʘʜʘʤʠ ʚʠʩʦʪ 

ʚʽʜ 143 ʜʦ 179 ʤ, ʟ ʷʨʘʤʠ ʪʘ ʙʘʣʢʘʤʠ. ɰʾ ʨʦʟʤʽʨ ʩʪʘʥʦʚʠʪʴ 212 ʢʚ. ʢʤ. 

ʉʝʡʩʤʦʨʦʟʚʽʜʫʚʘʣʴʥʽ ʨʦʙʦʪʠ ʥʘ ʧʣʦʱʽ ʚʠʢʦʥʫʚʘʣʠʩʴ                                              

ɿɸʊ çʋʢʨʥʘʬʪʦʛʘʟʛʝʦʬʽʟʠʢʘè ʫ ʧʝʨʽʦʜ ʟ 28 ʚʝʨʝʩʥʷ 2006 ʨ. ʧʦ 13 ʩʝʨʧʥʷ 

2007 ʨ. ʇʝʨʝʜʙʘʯʘʣʦʩʷ ʜʝʪʘʣʴʥʝ ʚʠʚʯʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ 

ʢʘʤôʷʥʦʚʫʛʽʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʘʪʥʴʦʾ ʷʢʦʩʪʽ ʩʝʡʩʤʽʯʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʛʣʠʙʦʢʦʟʘʣʷʛʘʶʯʠʭ ʛʦʨʠʟʦʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʜʦʩʣʽʜʥʦ-

ʤʝʪʦʜʠʯʥʽ ʧʦʣʴʦʚʽ ʨʦʙʦʪʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʣʽʥʽʡʥʠʤʠ ʽ ʥʝʣʽʥʽʡʥʠʤʠ ʩʚʽʧ-

ʩʠʛʥʘʣʘʤʠ ʪʘ ʘʥʘʣʽʟʫ ʩʧʝʢʪʨʽʚ ʩʝʡʩʤʽʯʥʠʭ ʩʠʛʥʘʣʽʚ ʙʫʣʠ ʚʠʙʨʘʥʽ ʥʘʩʪʫʧʥʽ 

ʧʘʨʘʤʝʪʨʠ ʟʡʦʤʢʠ: ʪʠʧ ʩʚʽʧ-ʩʠʛʥʘʣʫ ï ʣʽʥʽʡʥʠʡ; ʥʠʞʥʷ ʯʘʩʪʦʪʘ ï 8 ɻʮ; 

ʚʝʨʭʥʷ ʯʘʩʪʦʪʘ ï 80 ɻʮ; ʜʦʚʞʠʥʘ ï 18 ʩ. ɼʦʚʞʠʥʘ ʩʝʡʩʤʽʯʥʦʛʦ ʟʘʧʠʩʫ 

ʩʪʘʥʦʚʠʣʘ ï 6 ʩ. ʂ̔ʣʴʢʽʩʪʴ ʥʘʢʦʧʠʯʝʥʴ ʟʤʽʥʶʚʘʣʘʩʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʚʥʷ 

ʟʘʚʘʜ ʚʽʜ 4 ʜʦ 12 ʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʣʘ 8.  

ɹʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʤʝʪʦʜʠʢʘ ʪʘ ʧʘʨʘʤʝʪʨʠ 3D ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ  

ʢʣʘʩʠʯʥʦʶ ʦʨʪʦʛʦʥʘʣʴʥʦʶ ʩʭʝʤʦʶ. ʂʽʣʴʢʽʩʪʴ ʧʨʠʡʦʤʥʠʭ ʣʽʥʽʡ ʚ ʦʜʠʥʠʯʥʽʡ 
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ʨʦʟʩʪʘʥʦʚʮʽ ʜʦʨʽʚʥʶʚʘʣʘ ʚʦʩʴʤʠ. ɺʽʜʩʪʘʥʴ ʤʽʞ ʧʫʥʢʪʘʤʠ ʧʨʠʡʦʤʫ 

ʩʪʘʥʦʚʠʣʘ 50 ʤ. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʫʥʢʪʽʚ ʟʙʫʜʞʝʥʥʷ ʩʪʘʥʦʚʠʣʘ 19674. ʅʘ 

ʨʠʩʫʥʢʫ 1.4 ʧʦʢʘʟʘʥʦ ʩʭʝʤʫ ʚʟʘʻʤʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʽʣʷʥʢʠ ʇʉɻ ʪʘ 

ʛʨʘʥʠʮʴ ʩʝʡʩʤʽʯʥʦʾ ʟʡʦʤʢʠ 3D ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʧʣʦʱʽ. 

ɺʠʢʦʥʘʥʘ ʟʡʦʤʢʘ 3D ʜʦʩʣʽʜʞʝʥʴ ʚ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʥʘ 80-90% ʧʦʢʨʠʚʘʻ 

ʉʦʣʦʭʽʚʩʴʢʝ ʇʉɻ. ʊʦʤʫ ʙʫʣʦ ʧʨʠʡʥʷʪʝ ʨʽʰʝʥʥʷ ʱʦʜʦ ʜʦʜʘʪʢʦʚʦʛʦ ʚʠʚʯʝʥʥʷ 

ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʉʦʣʦʭʽʚʩʴʢʦʾ ʧʣʦʱʽ. ɼʣʷ ʫʚôʷʟʢʠ ʩʝʡʩʤʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ 

ʜʘʥʠʭ ʉʦʣʦʭʽʚʩʴʢʦʾ ʪʘ ʩʫʩʽʜʥʴʦʾ ʄʘʪʚʽʾʚʩʴʢʦʾ ʧʣʦʱʽ ʚʠʢʦʨʠʩʪʘʥʦ 

ʚʽʜʧʦʚʽʜʥʠʡ ʩʝʡʩʤʽʯʥʠʡ ʧʨʦʬʽʣʴ (ʨʠʩ. 1.5).  

ɿʦʥʘ ʤʘʣʠʭ ʰʚʠʜʢʦʩʪʝʡ ʚʠʚʯʘʣʘʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʘ ʟʘʣʦʤʣʝʥʠʭ 

ʭʚʠʣʴ. 

 

 

ʈʠʩʫʥʦʢ 1.4 ï ʉʭʝʤʘ ʚʟʘʻʤʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʽʣʷʥʢʠ ʇʉɻ ʪʘ ʛʨʘʥʠʮʴ 

ʩʝʡʩʤʽʯʥʦʾ ʟʡʦʤʢʠ 3D. 



 

 

2
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ʈʠʩʫʥʦʢ 1.5 ï ʉʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʝʡʩʤʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʜʣʷ ʫʚóʷʟʢʠ ʩʝʡʩʤʽʯʥʠʭ ʟʡʦʤʦʢ ʜʣʷ ʉʦʣʦʭʽʚʩʴʢʦʾ ʪʘ 

ʄʘʪʚʽʾʚʩʴʢʦ ʾʜʽʣʷʥʦʢ. 
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1.7  ʊʦʧʦʛʝʦʜʝʟʠʯʥʽ ʨʦʙʦʪʠ ʟ ʫʪʦʯʥʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʩʚʝʨʜʣʦʚʠʥ 

 

ʉʪʚʦʨʝʥʥʷ ʧʨʦʝʢʪʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ɻɼʉ ʪʘ ʽʥʰʦʾ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʚʠʢʦʥʫʚʘʣʦʩʴ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʩʠʩʪʝʤʠ                            

Petrel (Shlumberger). ʎʝʡ ʧʨʦʮʝʩ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʥʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʚʩʽʻʾ ʩʚʝʨʜʣʦʚʠʥʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʥʘʩʘʤʧʝʨʝʜ, ʦʙʨʦʙʢʫ ʪʘ 

ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʜʘʥʠʭ ɻɼʉ, ʟʘʛʨʫʟʢʠ ʚ ʙʘʟʫ ʜʘʥʠʭ  (ɹɼ) ʢʫʙʫ 3D, 

ʽʥʢʣʽʥʦʤʝʪʨʽʾ, ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʨʦʟʙʠʚʦʢ ʪʘ ʛʝʦʛʨʘʬʽʯʥʠʭ ʢʦʦʨʜʠʥʘʪ 

ʨʦʟʤʽʱʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʉʦʣʦʭʽʚʩʴʢʦʛʦ ʇʉɻ. ʅʘ ʦʩʪʘʥʥʴʦʤʫ ʩʣʽʜ ʟʫʧʠʥʠʪʠʩʷ 

ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ. ʄʘʶʯʠ ʧʝʚʥʠʡ ʜʦʩʚʽʜ ʚʠʢʦʥʘʥʥʷ ʧʦʜʽʙʥʠʭ ʨʦʙʽʪ ʪʦ ʩʣʽʜ ʜʦ 

ʮʴʦʛʦ ʝʪʘʧʫ ʧʽʜʭʦʜʠʪʠ ʟ ʦʩʦʙʣʠʚʦʶ ʫʚʘʛʦʶ. ʊʘʢ ʥʘ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ɹɼ ʤʠ 

ʤʘʣʠ ʢʦʦʨʜʠʥʘʪʠ ʩʚʝʨʜʣʦʚʠʥ ʚʽʜʟʥʷʪʽ ʦʜʥʦʯʘʩʥʦ ʟ ʚʠʢʦʥʘʥʥʷʤ ʟʡʦʤʢʠ 3D 

ʩʝʡʩʤʦʨʦʟʚʽʜʢʠ ʬʘʭʽʚʮʷʤʠ  ɿɸʊ çʋʢʨʥʘʬʪʦʛʘʟʛʝʦʬʽʟʠʢʘè. ʇʽʟʥʽʰʝ ʥʘʤ ʙʫʣʦ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʚʽʪ, ʚʠʢʦʥʘʥʠʡ ʊʆɺ çʋʢʨʛʝʦʝʢʦʣʦʛʽʷè (ʤ. ʍʘʨʢʽʚ) [14], ʚ 

ʷʢʦʤʫ ʪʘʢʦʞ ʥʘʚʦʜʠʚʩʷ ʚʽʜʧʦʚʽʜʥʠʡ ʢʘʪʘʣʦʛ ʢʦʦʨʜʠʥʘʪ ʩʚʝʨʜʣʦʚʠʥ ʚ ʩʠʩʪʝʤʽ 

ʢʦʦʨʜʠʥʘʪ 1963 ʨ. ʪʘ ɹʘʣʪʽʡʩʴʢʽʡ ʩʠʩʪʝʤʽ ʚʠʩʦʪ. ɸʥʘʣʽʟ ʜʚʫʭ ʢʘʪʘʣʦʛʽʚ 

ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʨʦʟʙʽʞʥʦʩʪʽ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʉʂ-42 ʙʣʠʟʴʢʦ ʜʦ 30% 

ʩʚʝʨʜʣʦʚʠʥ, ʽʥʢʦʣʠ ʮʽ ʧʦʭʠʙʢʠ ʩʷʛʘʣʠ ʥʘʚʽʪʴ ʜʦ 100-200 ʤ (ʪʘʙʣ. 1.2).                    

ɿ ʤʝʪʦʶ ʧʝʨʝʚʽʨʢʠ ʨʝʘʣʴʥʦʾ ʧʦʭʠʙʢʠ ʢʦʦʨʜʠʥʘʪ ʩʚʝʨʜʣʦʚʠʥ ʉʦʣʦʭʽʚʩʴʢʦʛʦ 

ʇʉɻ ʪʦʧʦʟʘʛʦʥʦʤ ɿɸʊ çʋʢʨʥʘʬʪʦʛʘʟʛʝʦʬʽʟʠʢʘè, ʧʦʚʪʦʨʥʦ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ 

ʧʣʘʥʦʚʦ-ʚʠʩʦʪʥʘ ʧʨʠʚôʷʟʢʘ ʩʚʝʨʜʣʦʚʠʥ ʬʦʥʜʽʚ ʇʉɻ. ʇʦʭʠʙʢʘ ʤʽʞ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ɿɸʊ çʋʢʨʥʘʬʪʦʛʘʟʛʝʦʬʽʟʠʢʘè ʩʢʣʘʜʘʣʘ ʧʝʨʰʽ ʜʝʮʠʤʝʪʨʠ. 

ʊʦʤʫ, ʙʫʣʦ ʧʨʠʡʥʷʪʝ ʨʽʰʝʥʥʷ, ʱʦ ʚ ɹɼ ʇʉɻ (Petrel) ʟʘʥʝʩʪʠ ʢʦʦʨʜʠʥʘʪʠ 

ʩʚʝʨʜʣʦʚʠʥ ɿɸʊ çʋʢʨʥʘʬʪʦʛʘʟʛʝʦʬʽʟʠʢʘè ʷʢ ʙʽʣʴʰ ʥʘʜʽʡʥʽ (ʪʘʙʣ. 1.3). 

ʇʣʘʥʦʚʦ-ʚʠʩʦʪʥʘ ʧʨʠʚôʷʟʢʘ ʩʚʝʨʜʣʦʚʠʥ ʚʠʢʦʥʘʥʘ GPS-ʧʨʠʡʤʘʯʘʤʠ 

ʬʽʨʤʠ GSR-2700 isx. 
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ʊʘʙʣʠʮʷ 1.2 ï ʉʧʽʚʩʪʘʚʣʝʥʥʷ ʟʡʦʤʦʢ ʢʦʦʨʜʠʥʘʪ ʩʚʝʨʜʣʦʚʠʥ ʉʦʣʦʭʽʚʩʴʢʦʾ 

ʧʣʦʱʽ ʽ ʇʉɻ 

ˉ ʩʚ. 

ɿʡʦʤʢʘ 

"ʋʢʨʥʘʬʪʦʛʘʟʛʝʦʬʽʟʠʢʘ"  

2008 ʨ 

ɿʘ ʜʘʥʠʤʠ Ăʋʢʨʛʝʦʝʢʦʣʦʛʽʷò 2008 ʨ 
ɺ̔ ʜʤʽʥʥʦʩʪʽ ʫ   ʚʠʟʥʘʯʝʥʥʽ 

ʢʦʦʨʜʠʥʘʪ,  ʤ 

ʉʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, 

1942ʨ 
ʉʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, 

1963ʨ 

ʉʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, 

1942ʨ 
ʉʂ - 42 ʚʽʜʩʪʘʥʴ 

ʫ ʭ y(63) x(63) y(42) x(42) dY dX  

21   5522838,50 5227303,00 6606856,11 5532623,46    

22 6607461,45 5534256,21 5524453,50 5227962,50 6607461,37 5534259,70 0,08 -3,49 3,49 

24   5525409,50 5226470,50 6605938,17 5535165,42    

50   5524047,50 5225615,00 6605128,57 5533775,52    

60   5521401,50 5230839,50 6610438,90 5531305,19    

61   5524582,00 5225850,00 6605345,61 5534317,61    

62   5521603,00 5228629,50 6608223,21 5531432,83    

63 6607812,43 5533386,88 5523474,50 5228207,50 6607738,94 5533289,35 73,49 97,53 122,12 

64 6606782,55 5533943,61 5524161,00 5227273,50 6606782,47 5533944,34 0,08 -0,73 0,73 

65 6608819,78 5533162,00 5523256,00 5229247,00 6608785,24 5533105,66 34,54 56,34 66,08 

66 6607574,02 5534039,53 5524233,00 5228068,50 6607574,68 5534042,85 -0,66 -3,32 3,38 

67   5525622,50 5225822,50 6605283,37 5535356,68    

68 6607402,72 5534357,83 5524556,50 5227907,00 6607402,46 5534360,80 0,26 -2,97 2,98 

69 6608367,84 5533493,91 5523571,00 5228790,50 6608318,44 5533405,27 49,40 88,64 101,48 

70 6607512,40 5534266,11 5524461,50 5228014,00 6607512,58 5534269,42 -0,18 -3,31 3,31 

71 6608182,90 5534808,87 5524982,50 5228702,50 6608183,36 5534813,16 -0,46 -4,29 4,31 

72 6608204,49 5533611,82 5523698,00 5228633,50 6608157,28 5533526,97 47,21 84,85 97,10 

73 6607309,22 5533980,52 5524181,50 5227800,50 6607308,53 5533982,43 0,69 -1,91 2,03 

74 6608309,71 5533502,53 5523583,00 5228732,50 6608260,07 5533415,33 49,64 87,20 100,34 

75 6607856,55 5533666,86 5523852,50 5228339,00 6607857,76 5533671,56 -1,21 -4,70 4,85 

76 6607533,38 5534401,60 5524596,00 5228039,00 6607533,08 5534404,69 0,30 -3,09 3,10 

77 6607655,77 5534207,24 5524398,00 5228155,00 6607655,63 5534210,66 0,14 -3,42 3,42 

78   5525205,50 5228739,50 6608212,89 5535037,29    

79 6607581,70 5534391,17 5524584,00 5228087,00 6607581,46 5534394,30 0,24 -3,13 3,14 

80 6608386,02 5533525,98 5523602,50 5228810,50 6608337,38 5533437,42 48,64 88,56 101,04 

84   5524245,00 5229434,00 6608939,13 5534100,44    

95 6607436,22 5534476,90 5524674,50 5227944,00 6607435,50 5534479,98 0,72 -3,08 3,16 

96 6607627,64 5534384,62 5524576,50 5228132,50 6607627,19 5534388,32 0,46 -3,70 3,73 

97 6607348,53 5534435,43 5524635,50 5227855,00 6607347,85 5534438,03 0,68 -2,60 2,69 

98 6607512,39 5534364,43 5524560,00 5228017,00 6607512,29 5534367,97 0,10 -3,54 3,54 

99 6607698,81 5534291,73 5524481,50 5228200,50 6607698,32 5534295,64 0,49 -3,91 3,94 

103 6607476,30 5533915,16 5524111,00 5227965,50 6607475,81 5533917,47 0,49 -2,31 2,36 

104 6607417,21 5534276,48 5524474,50 5227919,00 6607417,19 5534279,24 0,02 -2,76 2,76 

105 6607570,47 5534244,06 5524437,50 5228071,00 6607570,36 5534247,33 0,11 -3,27 3,28 

106 6607740,44 5534177,92 5524366,00 5228238,50 6607740,16 5534181,46 0,28 -3,54 3,55 

107 6607945,40 5534063,95 5524245,50 5228439,00 6607944,59 5534067,71 0,81 -3,76 3,85 

108 6607159,91 5534034,53 5524240,50 5227653,50 6607159,63 5534036,49 0,28 -1,96 1,98 

109 6607934,61 5533798,94 5523981,50 5228421,00 6607935,41 5533803,24 -0,80 -4,30 4,37 

110 6607344,81 5534001,65 5524202,00 5227837,00 6607344,33 5534004,13 0,48 -2,48 2,53 

111 6607511,68 5534033,88 5524231,00 5228005,00 6607511,28 5534038,73 0,40 -4,85 4,87 

112 6607652,57 5534022,80 5524214,00 5228146,50 6607653,28 5534026,46 -0,71 -3,66 3,73 

113 6607751,62 5534027,66 5524216,00 5228245,50 6607752,17 5534031,77 -0,55 -4,11 4,14 

114 6607858,07 5534012,32 5524197,00 5228351,00 6607858,25 5534016,30 -0,18 -3,98 3,98 

115 6607096,06 5533908,91 5524117,00 5227585,50 6607095,79 5533910,78 0,27 -1,87 1,89 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 1.2 

ˉ 

ʩʚ. 

ɿʡʦʤʢʘ 

"ʋʢʨʥʘʬʪʦʛʘʟʛʝʦʬʽʟʠʢʘ"  

2008 ʨ 

ɿʘ ʜʘʥʠʤʠ Ăʋʢʨʛʝʦʝʢʦʣʦʛʽʷò 2008 ʨ 
ɺʽʜʤʽʥʥʦʩʪʽ ʫ ʚʠʟʥʘʯʝʥʥʽ 

ʢʦʦʨʜʠʥʘʪ, ʤ 

ʉʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, 

1942ʨ 
ʉʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, 

1963ʨ 

ʉʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, 

1942ʨ 
ʉʂ - 42 

ʚʽʜʩʪʘʥʴ 

ʫ ʭ y(63) x(63) y(42) x(42) dY dX 

116 6607231,74 5533788,62 5523992,00 5227717,50 6607231,90 5533790,25 -0,16 -1,63 1,63 

117 6606803,19 5533937,88 5524155,00 5227294,00 6606803,16 5533939,03 0,03 -1,15 1,15 

118 6606830,59 5533805,33 5524018,50 5227417,00 6606930,66 5533806,70 -100,07 -1,37 100,08 

119 6607142,52 5533707,21 5523914,00 5227625,50 6607142,55 5533709,21 -0,03 -2,00 2,00 

120 6607342,26 5533706,13 5523859,50 5227744,00 6607262,81 5533658,69 79,45 47,44 92,53 

121 6607528,03 5533631,27 5523682,50 5227839,00 6607363,67 5533484,95 164,36 146,32 220,05 

122 6607637,43 5533596,69 5523586,50 5227901,00 6607428,85 5533391,07 208,58 205,62 292,89 

123 6607840,12 5533441,96 5523523,00 5228245,50 6607775,31 5533339,10 64,82 102,86 121,58 

124 6608098,60 5533486,27 5523513,50 5228507,50 6608037,50 5533338,35 61,10 147,92 160,04 

125 6608324,73 5533416,36 5523496,00 5228743,00 6608273,47 5533328,72 51,26 87,64 101,53 

126 6608491,83 5533403,82 5523475,00 5228908,50 6608439,59 5533313,26 52,24 90,57 104,55 

127 6608670,73 5533331,03 5523425,00 5229097,50 6608630,17 5533269,59 40,56 61,44 73,62 

128 6608873,09 5533301,67 5523396,00 5229299,50 6608833,04 5533247,35 40,05 54,32 67,49 

129 6609018,80 5533185,98 5523280,50 5229445,50 6608982,83 5533136,78 35,97 49,21 60,95 

130 6608993,00 5533251,50 5523346,00 5229419,50 6608954,66 5533201,38 38,34 50,12 63,11 

131 6609310,66 5533213,92 5523308,50 5229737,50 6609273,76 5533174,51 36,90 39,41 53,99 

132 6609497,68 5533336,92 5523247,50 5229857,00 6609395,24 5533117,53 102,44 219,39 242,13 

133 6608980,99 5533140,60 5523235,00 5229407,50 6608946,37 5533090,03 34,62 50,57 61,29 

134 6608932,28 5533173,43 5523267,50 5229359,00 6608896,81 5533120,89 35,48 52,54 63,39 

135 6608753,15 5533222,88 5523316,50 5229180,50 6608716,75 5533163,91 36,40 58,97 69,30 

136 6608650,68 5533222,08 5523316,00 5229077,50 6608613,82 5533159,97 36,86 62,11 72,22 

137 6608354,97 5533265,89 5523344,50 5228765,00 6608300,52 5533178,03 54,45 87,86 103,37 

138 6608153,74 5533278,23 5523363,50 5228551,50 6608086,48 5533189,89 67,26 88,34 111,03 

139 6607992,30 5533361,73 5523413,50 5228378,50 6607911,90 5533234,09 80,40 127,64 150,85 

140 6607954,43 5533261,08 5523322,50 5228321,00 6607857,46 5533141,21 96,97 119,87 154,18 

141 6607614,19 5533463,31 5523590,50 5228029,00 6607556,66 5533399,34 57,54 63,97 86,04 

142 6607510,13 5533552,28 5523698,00 5227945,00 6607469,11 5533503,98 41,02 48,30 63,37 

143 6607326,61 5533254,13 5523443,50 5227705,00 6607237,72 5533241,59 88,89 12,54 89,77 

144 6607451,18 5533792,49 5523855,50 5227883,00 6607401,88 5533659,34 49,30 133,15 141,99 

145 6607608,04 5533731,94 5523924,50 5228093,00 6607609,47 5533735,31 -1,43 -3,37 3,67 

146 6607865,15 5533706,22 5523891,00 5228349,00 6607866,47 5533710,38 -1,32 -4,16 4,36 

147 6607976,97 5533694,46 5523875,50 5228460,00 6607977,93 5533698,59 -0,96 -4,13 4,24 

148 6608219,63 5533528,36 5523613,50 5228644,50 6608171,09 5533442,88 48,54 85,49 98,30 

149 6608430,55 5533506,38 5523580,00 5228853,50 6608381,11 5533416,37 49,44 90,01 102,69 

150 6607539,06 5533238,03 5523384,50 5227909,00 6607443,59 5533189,43 95,47 48,60 107,13 

151 6607339,13 5533390,94 5523571,00 5227764,50 6607292,93 5533371,02 46,20 19,92 50,31 

152   5523490,00 5227889,00 6607420,08 5533294,21    

153 6607647,05 5533310,66 5523433,50 5228030,00 6607562,90 5533242,45 84,15 68,21 108,33 

154 6607861,29 5533219,70 5523300,50 5228221,00 6607758,25 5533115,89 103,04 103,81 146,27 

155 6608056,42 5533211,94 5523253,50 5228410,50 6607949,22 5533075,24 107,20 136,71 173,72 

156 6608216,40 5533154,13 5523237,00 5228609,00 6608148,18 5533065,37 68,22 88,76 111,95 

157 6608393,52 5533083,94 5523160,50 5228783,50 6608325,15 5532994,73 68,37 89,21 112,40 

158 6608802,37 5533373,48 5523467,00 5229229,00 6608760,21 5533315,96 42,16 57,52 71,32 

159   5523022,50 5229894,50 6609440,23 5532893,89    

160 6608247,42 5532711,05 5522793,00 5228623,50 6608177,50 5532622,07 69,92 88,98 113,17 

161   5523019,50 5229784,00 6609329,88 5532887,20    

162   5522970,00 5229900,00 6609447,48 5532841,60    
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 1.2 

ˉ 

ʩʚ. 

ɿʡʦʤʢʘ 

"ʋʢʨʥʘʬʪʦʛʘʟʛʝʦʬʽʟʠʢʘ"  

2008 ʨ 

ɿʘ ʜʘʥʠʤʠ Ăʋʢʨʛʝʦʝʢʦʣʦʛʽʷò 2008 ʨ 
ɺ̔ ʜʤʽʥʥʦʩʪʽ ʫ ʚʠʟʥʘʯʝʥʥʽ 

ʢʦʦʨʜʠʥʘʪ, ʤ 

ʉʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, 

1942ʨ 
ʉʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, 

1963ʨ 

ʉʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, 

1942ʨ 
ʉʂ - 42 

ʚʽʜʩʪʘʥʴ 

ʫ ʭ y(63) x(63) y(42) x(42) dY dX 

163 6608489,39 5532725,88 5522799,00 5228866,00 6608419,68 5532636,16 69,71 89,72 113,62 

164 6608627,44 5532654,08 5522722,00 5229001,00 6608557,19 5532563,70 70,26 90,38 114,47 

165 6608415,56 5532981,79 5523057,00 5228802,00 6608347,10 5532891,90 68,46 89,89 112,99 

166 6608287,87 5532984,54 5523065,00 5228674,00 6608218,89 5532895,62 68,98 88,92 112,54 

167 6608137,55 5533030,60 5523116,50 5228525,50 6608068,74 5532942,14 68,81 88,46 112,07 

168 6607936,48 5533115,52 5523183,50 5228273,50 6607814,63 5533000,69 121,86 114,83 167,43 

169 6607806,90 5533117,41 5523211,50 5228147,00 6607687,25 5533024,46 119,65 92,95 151,51 

170 6607695,98 5533410,55 5523521,50 5228098,00 6607627,93 5533332,67 68,06 77,88 103,42 

171 6607412,38 5533295,49 5523466,50 5227797,50 6607329,41 5533267,67 82,97 27,82 87,51 

172 6607257,71 5533328,84 5523531,00 5227652,50 6607182,32 5533327,30 75,39 1,54 75,40 

173 6607236,45 5533418,34 5523623,00 5227650,50 6607177,25 5533419,19 59,20 -0,84 59,21 

174 6607821,21 5533014,87 5523108,00 5228140,00 6607683,71 5532920,77 137,50 94,10 166,61 

175 6607990,45 5533014,79 5523074,00 5228305,50 6607850,27 5532892,32 140,18 122,47 186,15 

176 6608038,12 5533093,85 5523183,50 5228429,00 6607970,05 5533005,89 68,07 87,96 111,23 

177 6608181,54 5532871,29 5522956,00 5228563,50 6608112,08 5532782,98 69,46 88,31 112,35 

178 6608409,42 5532786,13 5522862,00 5228788,00 6608339,61 5532696,52 69,81 89,61 113,59 

1003   5521349,50 5234200,50 6613800,09 5531365,40    

1004   5520456,50 5228102,50 6607734,73 5530269,29    

1012   5520045,00 5232159,00 6611803,06 5529993,36    

1013   5521498,00 5232708,50 6612303,81 5531464,03    

1019   5523607,00 5232124,00 6611649,18 5533552,55    

27 6608923,4 5534652,9 5524802,00 5229437,00 6608923,53 5534657,27 -0,13 -4,37 4,37 

40 6608022,3 5534905,8 5525084,00 5228546,00 6608023,54 5534909,39 -1,24 -3,58 3,79 

 

          

 

 - ʢʦʣʴʦʨʦʤ ʚʠʜʽʣʝʥʦ ʨʦʟʙʽʞʥʽʩʪʴ ʫ ʚʠʟʥʘʯʝʥʥʽ ʢʦʦʨʜʠʥʘʪ ʙʽʣʴʰʘ ʟʘ 50 ʤʝʪʨʽʚ 
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ʊʘʙʣʠʮʷ 1.3 ï ʂʦʦʨʜʠʥʘʪʠ ʩʚʝʨʜʣʦʚʠʥ ʉʦʣʦʭʽʚʩʴʢʦʾ ʧʣʦʱʽ ʽ ʇʉɻ ʚ ʩʠʩʪʝʤʽ 

ɻʘʫʩʘ-ʂʨʶʛʝʨʘ-42 (ʟʘ ʧʦʚʪʦʨʥʠʤʠ  ʜʘʥʠʤʠ ɿɸʊ çʋʢʨʥʘʬʪʦʛʘʟʛʝʦʬʽʟʠʢʘè ï 

2011ʨ.) 

ˉ ʩʚʝʨʜʣʦʚʠʥʠ ʂʦʦʨʜʠʥʘʪʘ X ʂʦʦʨʜʠʥʘʪʘ Y ɸʣʴʪʠʪʫʜʘ ʩʚ, ʤ  

20 5535085 6608027 185,889 

21 5532620 6606857 178,505 

22 5534257 6607462 183,015 

24 5535163 6605939 178,808 

27 5534653 6608925 188,72 

28 5534400 6607347 184,33 

28 5534401 6607348 183,539 

32 5533357 6607769 185,45 

36 5536544 6603468 182,451 

40 5534906 6608025 188,798 

41 5533593 6604664 187,322 

48 5537459 6608294 197,176 

50 5533772 6605129 186,6 

51 5533776 6606950 176,344 

52 5533358 6607769 185,88 

53 5534274 6607568 186,4 

53 5534275 6607569 185,487 

54 5535182 6605445 185,845 

55 5538032 6602646 177,252 

60 5531302 6610440 139,336 

61 5534315 6605346 188,771 

62 5531429 6608224 182,409 

63 5533388 6607813 186,178 

64 5533945 6606784 173,055 

65 5533162 6608820 175,669 

66 5534040 6607575 184,352 

67 5535353 6605284 187,176 

68 5534358 6607403 183,987 

69 5533495 6608368 179,078 

70 5534267 6607513 184,179 

71 5534810 6608184 187,564 

72 5533613 6608205 184,127 

73 5533981 6607310 182,027 

74 5533503 6608310 179,975 

76 5534402 6607534 186,802 

77 5534208 6607656 185,579 

78 5535034 6608213 184,791 

79 5534392 6607582 187,455 

80 5533527 6608387 179,42 

84 5534097 6608940 194,36 

95 5534477 6607436 186,09 

96 5534385 6607629 187,594 

97 5534436 6607349 183,855 

98 5534365 6607513 185,702 

99 5534292 6607699 187,289 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 1.3 
ˉ ʩʚʝʨʜʣʦʚʠʥʠ ʂʦʦʨʜʠʥʘʪʘ X  ʂʦʦʨʜʠʥʘʪʘ Y ɸʣʴʪʠʪʫʜʘ ʩʚ, ʤ  

103 5533916 6607477 184,98 

104 5534278 6607418 182,546 

105 5534245 6607571 184,892 

106 5534178 6607741 186,504 

107 5534065 6607946 188,908 

108 5534035 6607161 178,341 

109 5533799 6607935 188,05 

110 5534002 6607346 182,577 

111 5534037 6607512 182,748 

112 5534023 6607653 185,656 

113 5534028 6607752 187,233 

114 5534013 6607859 188,415 

115 5533910 6607097 180,546 

116 5533789 6607233 182,991 

117 5533939 6606804 173,946 

118 5533806 6606931 176,93 

119 5533708 6607143 180,017 

120 5533707 6607343 183,18 

121 5533632 6607529 184,357 

122 5533597 6607638 185,053 

123 5533443 6607841 186,415 

124 5533487 6608099 184,014 

125 5533416 6608325 174,56 

126 5533405 6608492 173,548 

127 5533332 6608671 176,242 

128 5533302 6608873 177,285 

129 5533186 6609019 172,458 

130 5533252 6608993 174,051 

131 5533215 6609311 176,124 

132 5533114 6609396 174,939 

133 5533141 6608982 173,378 

134 5533174 6608933 174,675 

135 5533223 6608754 176,506 

136 5533223 6608651 174,262 

137 5533266 6608356 176,267 

138 5533279 6608155 182,386 

139 5533362 6607993 185,512 

140 5533262 6607955 185,698 

141 5533465 6607615 182,889 

142 5533553 6607511 182,608 

143 5533255 6607327 183,601 

144 5533793 6607452 185,392 

145 5533732 6607609 186,15 

146 5533706 6607865 188,9 

147 5533694 6607977 187,17 

148 5533529 6608220 182,124 

149 5533507 6608431 178,242 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 1.3 
ˉ ʩʚʝʨʜʣʦʚʠʥʠ ʂʦʦʨʜʠʥʘʪʘ X  ʂʦʦʨʜʠʥʘʪʘ Y ɸʣʴʪʠʪʫʜʘ ʩʚ, ʤ  

150 5533239 6607539 184,969 

151 5533392 6607360 180,557 

152 5533338 6607498 182,676 

153 5533311 6607648 184,76 

154 5533220 6607862 185,611 

155 5533212 6608057 183,957 

156 5533155 6608217 180,853 

157 5533084 6608394 175,695 

158 5533374 6608803 178,291 

159 5532890 6609440 172,22 

160 5532712 6608248 180,75 

161 5532883 6609329 170,89 

162 5532838 6609448 170,88 

163 5532727 6608490 176,121 

164 5532655 6608628 175,765 

165 5532982 6608416 174,696 

166 5532985 6608288 176,492 

167 5533031 6608138 180,111 

168 5533116 6607937 184,478 

169 5533118 6607807 185,917 

170 5533411 6607697 184,372 

171 5533296 6607413 183,072 

172 5533330 6607259 182,213 

173 5533419 6607238 179,7 

174 5533016 6607822 185,484 

175 5533015 6607991 182,688 

176 5533095 6608039 182,765 

177 5532872 6608182 179,275 

178 5532787 6608410 175,017 

1003 5531362 6613801 181,176 

1004 5530266 6607736 166,256 

1012 5529990 6611804 166,705 

1013 5531460 6612304 170,326 

1019 5533549 6611650 160,938 

 

 

1.8 ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʢʠ ʩʝʡʩʤʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ  

 

ʆʙʨʦʙʢʘ ʩʝʡʩʤʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʜʘʥʠʭ ʜʣʷ ʉʦʣʦʭʽʚʩʴʢʦ ʾ ʧʣʦʱʽ 

ʧʨʦʚʦʜʠʣʘʩʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. ɿʘʛʘʣʴʥʠʡ ʦʙôʻʤ ʧʦʣʴʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʝʨʝʚʠʱʫʻ ʜʝʚóʷʪʴ 

ʤʽʣʴʡʦʥʽʚ ʩʝʡʩʤʽʯʥʠʭ ʪʨʘʩ. 
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1.8.1 ʉʪʘʥʜʘʨʪʥʘ ʦʙʨʦʙʢʘ ʩʝʡʩʤʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

 

ʆʙʨʦʙʢʘ ʩʝʡʩʤʦʨʦʟʚʽʜʫʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʠʢʦʥʫʚʘʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧʘʥʽʾ Paradigm. ʈʽʚʝʥʴ ʧʨʠʚʝʜʝʥʥʷ 

ʩʝʡʩʤʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʜʘʥʠʭ  ʩʪʘʥʦʚʠʚ 150 ʤ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ. 

ʅʘ ʨʠʩ. 1.6 ʧʦʢʘʟʘʥʦ ʩʭʝʤʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʫʥʢʪʽʚ ʟʙʫʜʞʝʥʥʷ ʪʘ 

ʧʫʥʢʪʽʚ ʧʨʠʡʦʤʫ ʥʘ ʧʣʦʱʽ ʜʦʩʣʽʜʞʝʥʴ. ʂʦʣʴʦʨʦʤ ʧʦʢʘʟʘʥʦ ʨʦʟʧʦʜʽʣ 

ʢʨʘʪʥʦʩʪʽ ʩʝʡʩʤʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʷʢʘ ʻ ʜʦʚʦʣʽ ʨʽʚʥʦʤʽʨʥʘ ʥʝʟʚʘʞʘʶʯʠ ʥʘ 

ʩʢʣʘʜʥʽ ʧʦʚʝʨʭʥʝʚʽ ʫʤʦʚʠ.  

ʅʘ ʨʠʩ. 1.7 ʽ 1.8 ʧʦʢʘʟʘʥʦ ʩʭʝʤʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʫʥʢʪʽʚ ʟʙʫʜʞʝʥʥʷ ʪʘ 

ʧʫʥʢʪʽʚ ʧʨʠʡʦʤʫ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤ ʨʝʣʴʻʬʫ ʧʦʚʝʨʭʥʽ ʩʧʦʩʪʝʨʝʞʝʥʴ.  

ʈʠʩʫʥʢʠ 1.9 ʽ 1.10 ʜʝʤʦʥʩʪʨʫʶʪʴ ʩʭʝʤʠ ʨʦʟʧʦʜʽʣʫ ʩʪʘʪʠʯʥʠʭ ʧʦʧʨʘʚʦʢ 

ʟʘ ʧʫʥʢʪʠ ʟʙʫʜʞʝʥʥʷ ʽ ʧʫʥʢʪʠ ʧʨʠʡʦʤʫ. 

 

 

ʈʠʩʫʥʦʢ 1.6 ï ʉʭʝʤʘ ʧʫʥʢʪʽʚ ʟʙʫʜʞʝʥʥʷ, ʧʨʠʡʦʤʫ ʽ ʨʦʟʧʦʜʽʣʫ ʢʨʘʪʥʦʩʪʽ 

ʩʝʡʩʤʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ. 
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ʈʠʩʫʥʦʢ 1.7 ï ʉʭʝʤʘ ʧʫʥʢʪʽʚ ʟʙʫʜʞʝʥʥʷ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤ ʨʝʣʴʻʬʫ. 

 

 

ʈʠʩʫʥʦʢ 1.8 ï ʉʭʝʤʘ ʧʫʥʢʪʽʚ ʧʨʠʡʦʤʫ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤ ʨʝʣʴʻʬʫ. 
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ʈʠʩʫʥʦʢ 1.9 ï ʉʭʝʤʘ ʧʫʥʢʪʽʚ ʟʙʫʜʞʝʥʥʷ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤ ʨʦʟʧʦʜʽʣʫ ʟʥʘʯʝʥʴ 

ʩʪʘʪʠʯʥʠʭ ʧʦʧʨʘʚʦʢ ʟʘ ʧʫʥʢʪ ʟʙʫʜʞʝʥʥʷ 

 

 

ʈʠʩʫʥʦʢ 1.10 ï ʉʭʝʤʘ ʧʫʥʢʪʽʚ ʧʨʠʡʦʤʫ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤ ʨʦʟʧʦʜʽʣʫ ʟʥʘʯʝʥʴ  

ʩʪʘʪʠʯʥʠʭ ʧʦʧʨʘʚʦʢ ʟʘ ʧʫʥʢʪ ʧʨʠʡʦʤʫ 
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ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʦʙʨʦʙʢʠ ʩʝʡʩʤʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʜʘʥʠʭ ʻ ʪʠʧʦʚʠʤʠ ʽ 

ʚʠʛʣʷʜʘʶʪʴ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ:  

1. ʉʪʚʦʨʝʥʥʷ ʨʦʙʦʯʦʛʦ ʧʨʦʝʢʪʫ ʪʘ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʦʣʴʦʚʠʭ ʜʘʥʠʭ.  

2. ʇʨʠʩʚʦʻʥʥʷ ʩʝʡʩʤʽʯʥʠʤ ʪʨʘʩʘʤ ʜʘʥʠʭ ʧʨʦ ʛʝʦʤʝʪʨʽʶ ʩʝʡʩʤʽʯʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ.  

3. ʈʝʜʘʛʫʚʘʥʥʷ ʜʘʥʠʭ.  

4. ʈʦʟʨʘʭʫʥʦʢ ʩʪʘʪʠʯʥʠʭ ʧʦʧʨʘʚʦʢ. 

5. ʇʦʚʝʨʭʥʝʚʦ-ʫʟʛʦʜʞʝʥʝ ʚʠʨʽʚʥʶʚʘʥʥʷ ʘʤʧʣʽʪʫʜ, ʧʨʦʛʥʦʟʫʶʯʘ 

ʜʝʢʦʥʚʦʣʶʮʽʷ, ʫʩʫʥʝʥʥʷ ʟʚʫʢʦʚʠʭ ʭʚʠʣʴ, ʬʽʣʴʪʨʘʮʽʷ ʧʦ ʢʫʪʘʭ ʥʘʭʠʣʫ ʜʣʷ 

ʫʩʫʥʝʥʥʷ ʨʝʛʫʣʷʨʥʠʭ ʭʚʠʣʴ-ʟʘʚʘʜ, ʚʚʝʜʝʥʥʷ ʧʦʧʨʘʚʦʢ ʟʘ ʩʬʝʨʠʯʥʝ 

ʨʦʟʭʦʜʞʝʥʥʷ, ʥʦʨʤʫʚʘʥʥʷ ʩʝʡʩʤʦʛʨʘʤ ʪʦʱʦ.  

6. ɺʚʝʜʝʥʥʷ ʢʽʥʝʤʘʪʠʯʥʠʭ ʧʦʧʨʘʚʦʢ ʪʘ ʧʽʜʩʫʤʦʚʫʚʘʥʥʷ ʜʘʥʠʭ ʟʘ 

ʤʝʪʦʜʦʤ ʩʧʽʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʪʦʯʢʠ.  

7. ʇʽʜʛʦʪʦʚʢʘ ʰʚʠʜʢʽʩʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʧʦʙʫʜʦʚʠ ʩʝʡʩʤʽʯʥʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ ʛʝʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

8. ʇʦʙʫʜʦʚʘ ʩʝʡʩʤʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʛʝʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʨʽʟʥʽ 

ʩʧʦʩʦʙʠ.  

ʇʦʣʴʦʚʽ ʩʝʡʩʤʽʯʥʽ ʟʘʧʠʩʠ ʧʦʪʨʝʙʫʚʘʣʠ ʨʫʯʥʦʛʦ ʨʝʜʘʛʫʚʘʥʥʷ ʟ ʤʝʪʦʶ 

ʚʠʣʫʯʝʥʥʷ ʟ ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ ʪʨʘʩ ʟ ʽʥʪʝʥʩʠʚʥʠʤʠ ʟʘʚʘʜʘʤʠ ʷʢ 

ʨʝʛʫʣʷʨʥʦʛʦ, ʪʘʢ ʽ ʥʝʨʝʛʫʣʷʨʥʦʛʦ ʪʠʧʫ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʙʫʣʦ ʧʨʠʜʽʣʝʥʦ 

ʪʨʘʩʘʤ ʧʦʙʣʠʟʫ ʧʫʥʢʪʫ ʟʙʫʜʞʝʥʥʷ, ʜʝ ʧʨʠʩʫʪʥʽ ʟʘʚʘʜʠ ʟ ʚʝʣʠʢʠʤʠ 

ʘʤʧʣʽʪʫʜʘʤʠ.  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʪʝʩʪʫʚʘʥʥʷ ʙʫʣʘ ʦʮʽʥʝʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʩʥʦʚʥʠʭ 

ʧʨʦʮʝʜʫʨ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʚʠʟʥʘʯʝʥʽ ʾʭ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʽʪʝʨʘʮʽʡ ʜʣʷ ʜʝʷʢʠʭ ʧʨʦʮʝʜʫʨ.  ʅʘ ʨʠʩ. 1.11  ʜʝʤʦʥʩʪʨʫʶʪʴʩʷ ʧʦʣʴʦʚʽ 

ʩʝʡʩʤʦʛʨʘʤʠ ʧʝʨʝʜ ʪʘ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʧʨʦʮʝʜʫʨ ʦʙʨʦʙʢʠ. 
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ʈʠʩʫʥʦʢ 1.11 ï ʇʦʣʴʦʚʽ ʩʝʡʩʤʦʛʨʘʤʠ ʧʝʨʝʜ ʪʘ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʮʝʜʫʨ 

ʦʙʨʦʙʢʠ. 

 

 

ʅʘ ʨʠʩ. 1.12 ï 1.17 ʧʦʢʘʟʘʥʦ ʩʧʝʢʪʨʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  ʧʝʨʚʠʥʥʠʭ 

ʩʝʡʩʤʦʛʨʘʤ ʧʝʨʝʜ ʪʘ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʮʝʜʫʨ ʦʙʨʦʙʢʠ, ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʧʽʜʚʠʱʝʥʥʷ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ  ʩʝʡʩʤʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʜʘʥʠʭ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʪʝʨʘʮʽʡ ʜʣʷ ʜʝʷʢʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʧʨʦʮʝʜʫʨ ʦʙʨʦʙʢʠ 

ʧʨʠʚʝʣʦ ʜʦ ʧʦʤʽʪʥʦʛʦ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʩʝʡʩʤʽʯʥʠʭ ʜʘʥʠʭ (ʨʠʩ. 1.18).  

ʅʘ ʨʠʩ. 1.19 ï 1.21 ʜʝʤʦʥʩʪʨʫʶʪʴʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʟʨʽʟʠ ʤʽʛʨʦʚʘʥʦʛʦ 

ʢʫʙʫ ʜʣʷ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʚʽʜʢʣʘʜʽʚ ʶʨʠ ʪʘ ʯʘʩʪʢʦʚʦ ʥʠʞʥʴʦʛʦ ʪʨʽʘʩʫ (ʽʥʪʝʨʚʘʣ 

470õ670 ʤʩ).  

ʅʘʚʝʜʝʥʽ ʟʨʽʟʠ ʜʘʶʪʴ ʜʦʩʠʪʴ ʧʦʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʜʦʩʣʽʜʞʫʚʘʥʫ 

ʧʣʦʱʫ ʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʨʽʟʢʫ ʟʤʽʥʫ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʣʘʥʫ ʟ ʛʣʠʙʠʥʦʶ ʪʘ 

ʩʢʣʘʜʥʠʡ ʭʘʨʘʢʪʝʨ ʭʚʠʣʴʦʚʦʛʦ ʧʦʣʷ ʥʘ ʨʽʟʥʠʭ ʯʘʩʦʚʠʭ ʨʽʚʥʷʭ.  

 



 

40 

 

4

3
6 

 

ʈʠʩʫʥʦʢ 1.12 ï ʏʘʩʪʦʪʥʠʡ ʘʥʘʣʽʟ ʧʝʨʚʠʥʥʠʭ ʩʝʡʩʤʦʛʨʘʤ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʦʮʝʜʫʨ ʦʙʨʦʙʢʠ. 

 

 

ʈʠʩʫʥʦʢ 1.13 ï ʏʘʩʪʦʪʥʠʡ ʘʥʘʣʽʟ ʧʝʨʚʠʥʥʠʭ ʩʝʡʩʤʦʛʨʘʤ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʦʮʝʜʫʨ ʦʙʨʦʙʢʠ 
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ʈʠʩʫʥʦʢ 1.14 ï ɸʤʧʣʽʪʫʜʥʠʡ ʘʥʘʣʽʟ ʧʝʨʚʠʥʥʠʭ ʩʝʡʩʤʦʛʨʘʤ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʦʮʝʜʫʨ ʦʙʨʦʙʢʠ 

 

 

ʈʠʩʫʥʦʢ 1.15 ï ɸʤʧʣʽʪʫʜʥʠʡ ʘʥʘʣʽʟ ʧʝʨʚʠʥʥʠʭ ʩʝʡʩʤʦʛʨʘʤ ʧʽʩʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʮʝʜʫʨ ʦʙʨʦʙʢʠ 
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ʈʠʩʫʥʦʢ 1.16 ï ʉʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ʧʝʨʚʠʥʥʠʭ ʩʝʡʩʤʦʛʨʘʤ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʦʮʝʜʫʨ ʦʙʨʦʙʢʠ (FK-ʦʙʣʘʩʪʴ) 

 

 

ʈʠʩʫʥʦʢ 1.17 ï ʉʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ʧʝʨʚʠʥʥʠʭ ʩʝʡʩʤʦʛʨʘʤ ʧʽʩʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʮʝʜʫʨ ʦʙʨʦʙʢʠ (FK-ʦʙʣʘʩʪʴ) 
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ʘ ʙ 

ʈʠʩʫʥʦʢ 1.18 ï ɻʦʨʠʟʦʥʪʘʣʴʥʽ ʟʨʽʟʠ ʩʝʡʩʤʽʯʥʦʛʦ ʢʫʙʫ ʧʽʩʣʷ (ʘ) ʽ ʜʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʮʝʜʫʨ ʦʙʨʦʙʢʠ (ʙ). 

 



 

 

 

4
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ʈʠʩʫʥʦʢ 1.19 ï ɻʦʨʠʟʦʥʪʘʣʴʥʠʡ ʟʨʽʟ ʤʽʛʨʦʚʘʥʦʛʦ ʢʫʙʫ ʥʘ ʨʽʚʥʽ 670 ʤʩ  
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ʈʠʩʫʥʦʢ 1.20 ï ɻʦʨʠʟʦʥʪʘʣʴʥʠʡ ʟʨʽʟ ʤʽʛʨʦʚʘʥʦʛʦ ʢʫʙʫ ʥʘ ʨʽʚʥʽ 570 ʤʩ  



 

 

 

4
6 

 

ʈʠʩʫʥʦʢ 1.21 ï ɻʦʨʠʟʦʥʪʘʣʴʥʠʡ ʟʨʽʟ ʤʽʛʨʦʚʘʥʦʛʦ ʢʫʙʫ ʥʘ ʨʽʚʥʽ 470 ʤʩ  


