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Предупреждение чрезвычайных ситуаций при реконструкции магистрального 

нефтепровода на нефтегазодобывающем предприятии 

ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
(ʈʦʩʩʠʷ, ʂʨʘʩʥʦʜʘʨ) 

doi: 10.18411/lj-06-2020-89 
idsp: ljournal-06-2020-89 

 
Аннотация 
ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥ ʘʥʘʣʠʟ ʘʚʘʨʠʡ ʥʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʥʝʬʪʝʧʨʦʚʦʜʘʭ. ɼʣʷ ʦʜʥʦʛʦ 

ʠʟ ʦʙʲʝʢʪʦʚ ʇɸʆ çʊʨʘʥʩʥʝʬʪʴè ʦʧʨʝʜʝʣʝʥʳ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʝ ʠ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʝ 
ʩʮʝʥʘʨʠʠ ʨʘʟʚʠʪʠʷ ʘʚʘʨʠʡ ʚ ʭʦʜʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ. 
ʋʩʪʘʥʦʚʣʝʥʳ ʟʦʥʳ ʜʝʡʩʪʚʠʷ ʦʩʥʦʚʥʳʭ ʧʦʨʘʞʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʵʪʠʭ ʘʚʘʨʠʡ. 
ʇʨʝʜʣʦʞʝʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʪʘʢʠʭ ʘʚʘʨʠʡ. 

Ключевые слова: ʤʘʛʠʩʪʨʘʣʴʥʳʡ ʥʝʬʪʝʧʨʦʚʦʜ, ʩʮʝʥʘʨʠʡ ʘʚʘʨʠʠ, ʧʦʨʘʞʘʶʱʠʝ 
ʬʘʢʪʦʨʳ, ʟʦʥʘ ʧʦʨʘʞʝʥʠʷ, ʤʝʨʦʧʨʠʷʪʠʷ. 

 
Abstract 
The article presents an analysis of accidents on main oil pipelines. The most probable 

and most dangerous scenarios of accidents during the reconstruction of the main oil pipeline 
have been identified for one of the objects of Transneft oil company. The zones of action of 
the main striking factors of these accidents are established. Measures are proposed to prevent 
these accidents. 

Keywords: main oil pipelines, accident scenario, striking factors, zone of striking, 
measures. 

 
ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ ʠʤʝʝʪ ʦʜʥʫ ʠʟ ʩʘʤʳʭ ʦʙʰʠʨʥʳʭ ʩʝʪʝʡ ʤʘʛʠʩʪʨʘʣʴʥʳʭ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʚ ʤʠʨʝ. ʆʙʱʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʣʠʥʝʡʥʦʡ ʯʘʩʪʠ ʤʘʛʠʩʪʨʘʣʴʥʳʭ 
ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʚ 2019 ʛ. ʩʦʩʪʘʚʣʷʣʘ ʙʦʣʝʝ 266,4 ʪʳʩ. ʢʤ, ʠʟ ʢʦʪʦʨʳʭ: ʤʘʛʠʩʪʨʘʣʴʥʳʝ 
ʛʘʟʦʧʨʦʚʦʜʳ ï 188,4 ʪʳʩ. ʢʤ; ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʥʝʬʪʝʧʨʦʚʦʜʳ ï 54,8 ʪʳʩ. ʢʤ; 
ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʧʨʦʜʫʢʪʦʧʨʦʚʦʜʳ ï 23,2 ʪʳʩ. ʢʤ, ʚ ʪʦʤ ʯʠʩʣʝ: ʘʤʤʠʘʢʦʧʨʦʚʦʜʳ ï 1,4 
ʪʳʩ. ʢʤ; ʪʨʫʙʦʧʨʦʚʦʜʳ ʜʣʷ ʧʝʨʝʢʘʯʢʠ ʣʝʛʢʠʭ ʬʨʘʢʮʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ï 3,8 ʪʳʩ. ʢʤ. 

ɸʥʘʣʠʟ ʛʦʜʦʚʳʭ ʦʪʯʝʪʦʚ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʧʦ 
ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʠ ʘʪʦʤʥʦʤʫ ʥʘʜʟʦʨʫ ʟʘ ʧʝʨʠʦʜ ʩ 2014 ʧʦ 2019 
ʧʦʢʘʟʘʣ, ʯʪʦ ʜʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʘʚʘʨʠʡʥʦʩʪʠ ʠ ʪʨʘʚʤʘʪʠʟʤʘ ʥʘ ʦʙʲʝʢʪʘʭ 
ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠʤʝʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʚʦʣʥʦʚʦʡ 
ʭʘʨʘʢʪʝʨ ʩ ʪʝʥʜʝʥʮʠʝʡ ʢ ʟʘʪʫʭʘʥʠʶ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ 2019 ʛʦʜʫ ʧʨʦʠʟʦʰʣʦ 7 ʘʚʘʨʠʡ ʥʘ 
ʦʙʲʝʢʪʘʭ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʧʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ 
ʧʦʩʪʨʘʜʘʚʰʠʭ ʨʝʟʢʦ ʚʦʟʨʦʩʣʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2018 ʛʦʜʦʤ (ʨʠʩ.1) [1]. 

 
ʈʠʩʫʥʦʢ 1 - ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʦʙʲʝʢʪʘʭ ʥʝʬʪʝʛʘʟʦʜʦʙʳʯʠ. 



ð 6 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ 

ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʥʝʬʪʝʧʨʦʚʦʜʦʚ (ʄʅʇ) ʧʨʝʚʳʩʠʣ ʩʚʦʡ ʧʨʦʝʢʪʥʳʡ ʩʨʦʢ ʠʣʠ ʫʞʝ 

ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʥʝʤʫ. ɼʘʥʥʳʡ ʬʘʢʪ ʧʦʜʯʝʨʢʠʚʘʝʪ ʦʛʨʦʤʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡ ʥʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʥʝʬʪʝʧʨʦʚʦʜʘʭ. ʇʦʵʪʦʤʫ ʢʨʘʡʥʝ ʘʢʪʫʘʣʴʥʘ 

ʨʘʟʨʘʙʦʪʢʘ ʤʝʨ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʘʚʘʨʠʡ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʥʘʜʝʞʥʦʡ ʨʘʙʦʪʳ ʄʅʇ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ 

ʧʨʦʚʝʜʝʥʠʝʤ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ, ʨʝʥʦʚʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ. ʆʜʥʘʢʦ 

ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ ʠ ʨʝʥʦʚʘʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʣʠʰʴ ʧʦʜʜʝʨʞʠʚʘʶʪ ʧʨʦʝʢʪʥʦʝ 

ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʲʝʢʪʦʚ. ʈʝʢʦʥʩʪʨʫʢʮʠʷ, 

ʢʦʪʦʨʘʷ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩ 

ʫʯʝʪʦʤ ʧʦʩʣʝʜʥʠʭ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʫʣʫʯʰʝʥʠʷ 

ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʟʘʣʦʞʝʥʥʳʭ ʚ ʧʨʦʝʢʪʝ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ 

ʥʝʬʪʝʧʨʦʚʦʜʘ. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʦʙʥʦʚʠʪʴ ʦʩʥʦʚʥʳʝ ʬʦʥʜʳ ʩ ʤʝʥʴʰʠʤʠ 

ʟʘʪʨʘʪʘʤʠ ʠ ʚ ʙʦʣʝʝ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ, ʯʝʤ ʧʨʠ ʥʦʚʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ 

ʚ ʥʳʥʝʰʥʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʘʭ. ɺ 

ʧʨʦʮʝʩʩʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʥʦʚʝʡʰʝʡ ʪʝʭʥʠʢʠ, ʥʦʚʳʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʝʰʘʶʪʩʷ ʪʘʢʠʝ ʩʦʮʠʘʣʴʥʦ 

ʟʥʘʯʠʤʳʝ ʧʨʦʙʣʝʤʳ, ʢʘʢ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʠ ʦʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɸʥʘʣʠʟʠʨʫʷ ʘʚʘʨʠʠ ʥʘ ʄʅʇ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʟʘ 

ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʘʚʘʨʠʡ [2,3]: 

1) ʙʨʘʢ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ (22-32%); 

2) ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʪʨʫʙ ʤʘʰʠʥʘʤʠ ʠ ʤʝʭʘʥʠʟʤʘʤʠ ʧʨʠ 

ʟʝʤʣʷʥʳʭ ʨʘʙʦʪʘʭ (17-19%); 

3) ʥʘʨʫʰʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʚʳʟʚʘʥʥʳʝ ʠʭ ʜʣʠʪʝʣʴʥʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʝʡ (15%); 

4) ʢʦʨʨʦʟʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʣʦʢʘʣʴʥʘʷ, ʚʳʟʚʘʥʥʘʷ ʙʣʫʞʜʘʶʱʠʤʠ ʪʦʢʘʤʠ (12-

29%); 

5) ʥʘʨʫʰʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʦʰʠʙʢʠ ʧʝʨʩʦʥʘʣʘ (5%); 

6) ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʝ ʜʝʬʝʢʪʳ ʪʨʫʙ (9-12%); 

7) ʧʨʠʨʦʜʥʳʝ ʠ ʩʪʠʭʠʡʥʳʝ ʷʚʣʝʥʠʷ (7-10%). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦ 60% ʚʩʝʭ ʘʚʘʨʠʡ ʥʘ ʄʅʇ ʚʳʟʚʘʥʳ ʙʨʘʢʦʤ ʩʪʨʦʠʪʝʣʴʥʦ-

ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ, ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʦʚʨʝʞʜʝʥʠʝʤ ʪʨʫʙ ʤʘʰʠʥʘʤʠ ʠ ʤʝʭʘʥʠʟʤʘʤʠ ʧʨʠ 

ʟʝʤʣʷʥʳʭ ʨʘʙʦʪʘʭ, ʘ ʪʘʢʞʝ ʢʦʨʨʦʟʠʝʡ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʠʯʠʥʳ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʙʨʘʢʦʤ 

ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ ʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʧʦʚʨʝʞʜʝʥʠʷʤʠ ʪʨʫʙ ʧʨʠ ʟʝʤʣʷʥʳʭ 

ʨʘʙʦʪʘʭ [2,3]: 

½ ʜʝʬʝʢʪʳ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʪʨʫʙ ʠ ʤʦʥʪʘʞʝ ʪʨʫʙʦʧʨʦʚʦʜʦʚ; 

½ ʥʝʩʦʙʣʶʜʝʥʠʝ ʧʨʦʝʢʪʥʳʭ ʥʦʨʤʘʪʠʚʦʚ; 

½ ʙʨʘʢ ʩʚʘʨʢʠ, ʠ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʰʚʦʚ; 

½ ʥʝʩʦʙʣʶʜʝʥʠʝ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʨʦʯʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ; 

½ ʥʘʨʫʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʦʚ. 

ʇʦʩʣʝʜʩʪʚʠʷ ʘʚʘʨʠʡ ʩ ʚʳʙʨʦʩʦʤ ʥʝʬʪʠ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

½ ʨʘʩʪʝʢʘʥʠʝ ʧʦ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ï 85 % ʩʣʫʯʘʝʚ; 

½ ʚʳʙʨʦʩ ʥʝʬʪʠ ʩ ʤʛʥʦʚʝʥʥʳʤ ʚʦʩʧʣʘʤʝʥʝʥʠʝʤ ï 3 % ʩʣʫʯʘʝʚ; 

½ ʚʳʙʨʦʩ ʥʝʬʪʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʞʘʨʦʤ ʠʟʣʠʪʠʷ ï 11 % ʩʣʫʯʘʝʚ; 

½ ʘʚʘʨʠʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʦʙʲʝʤʥʳʤ ʚʟʨʳʚʦʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʧʦʞʘʨʦʤ ʠʟʣʠʪʠʷ ï 1 % ʩʣʫʯʘʝʚ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʩʪʘʣ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʳʡ ʫʯʘʩʪʦʢ ʄʅʇ 

çʂʨʳʤʩʢïʂʨʘʩʥʦʜʘʨ, 0,00ï16,80 ʢʤè ʇɸʆ çʊʨʘʥʩʥʝʬʪʴè, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ 

ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ. ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ 

ʥʝʬʪʝʧʨʦʚʦʜʘ ʧʣʘʥʠʨʫʝʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʨʘʙʦʪ: 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 7 ð   

 

½ ʟʘʤʝʥʘ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ çʂʨʳʤʩʢïʂʨʘʩʥʦʜʘʨè ʥʘ ʫʯʘʩʪʢʝ 

0ï16,8 ʢʤ; 

½ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʘʤʝʨʳ ʧʫʩʢʘ ʩʨʝʜʩʪʚ ʦʯʠʩʪʢʠ ʠ ʜʠʘʛʥʦʩʪʠʢʠ (ʉʆɼ) ʥʘ 
ʧʝʨʝʚʘʣʦʯʥʦʡ ʥʝʬʪʝʙʘʟʝ çʂʨʳʤʩʢʘʷè; 

½ ʛʠʜʨʦʠʩʧʳʪʘʥʠʷ ʧʦʩʪʨʦʝʥʥʳʭ ʫʯʘʩʪʢʦʚ; 

½ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʬʠʣʝʤʝʪʨʠʠ (ʢʘʣʠʙʨʦʚʢʠ) ʧʦʩʪʨʦʝʥʥʦʛʦ ʫʯʘʩʪʢʘ; 

½ ʫʩʪʘʥʦʚʢʘ ʤʘʨʢʝʨʥʳʭ ʧʫʥʢʪʦʚ ʠ ʦʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʟʥʘʢʦʚ; 

½ ʦʧʦʨʦʞʥʝʥʠʝ ʟʘʤʝʥʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʦʪ ʥʝʬʪʠ. 

ʆʩʥʦʚʥʳʤʠ ʦʧʘʩʥʦʩʪʷʤʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʣʠʥʝʡʥʦʡ 

ʯʘʩʪʠ ʄʅʇ ʷʚʣʷʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ ʫʯʘʩʪʢʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʫʪʝʯʢʦʡ ʥʝʬʪʠ ʠ ʧʦʧʘʜʘʥʠʝʤ ʚ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ, ʘ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʦʝ ʚʦʩʧʣʘʤʝʥʝʥʠʝ ʧʘʨʦʚ ʧʨʦʣʠʪʦʡ ʥʝʬʪʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʦʞʘʨʦʚ, ʚʦʟʤʦʞʥʳʤ 

ʨʘʟʚʠʪʠʝʤ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʠ ʩʛʦʨʘʥʠʠ ʪʦʧʣʠʚʥʦïʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ (ʊɺʉ) ʠ 

ʟʘʛʨʷʟʥʝʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʧʨʦʜʫʢʪʘʤʠ ʛʦʨʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ ʥʘ ʥʝʬʪʝʧʨʦʚʦʜʝ ʩ ʜʚʫʤʷ ʥʘʠʙʦʣʝʝ 

ʭʘʨʘʢʪʝʨʥʳʤʠ ʦʪʚʝʨʩʪʠʷʤʠ ʧʦʚʨʝʞʜʝʥʠʷ: ʯʘʩʪʠʯʥʘʷ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʷ ʥʝʬʪʝʧʨʦʚʦʜʘ 

ʧʫʪʝʤ ʦʙʨʘʟʦʚʘʥʠʷ ʩʚʠʱʘ; ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʷ ʥʝʬʪʝʧʨʦʚʦʜʘ ʚʩʣʝʜʩʪʚʠʝ ʛʠʣʴʦʪʠʥʥʦʛʦ 

ʨʘʟʨʳʚʘ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʪʠʧʦʚʳʭ ʩʮʝʥʘʨʠʝʚ ʚʦʟʤʦʞʥʳʭ ʘʚʘʨʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʨʘʥʝʝ ʧʨʦʠʟʦʰʝʜʰʠʭ ʘʚʘʨʠʡ, ʘʥʘʣʠʟʘ ʥʝʧʦʣʘʜʦʢ ʠ 

ʠʥʮʠʜʝʥʪʦʚ ʥʘ ʦʙʲʝʢʪʘʭ ʘʥʘʣʦʛʠʯʥʳʭ ʜʝʢʣʘʨʠʨʫʝʤʦʤʫ. 

ʉʮʝʥʘʨʠʡ ʉ1.1 ï ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʷ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ (ʢʘʤʝʨʳ ʧʫʩʢʘ 

ʉʆɼ) (ʦʙʨʘʟʦʚʘʥʠʝ ʩʚʠʱʘ) Ÿ ʨʘʟʣʠʚ ʥʝʬʪʠ Ÿ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʳ (ʪʝʨʨʠʪʦʨʠʠ 

ʧʣʦʱʘʜʢʠ ʢʘʤʝʨʳ ʉʆɼ) Ÿ ʠʩʧʘʨʝʥʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʟʨʳʚʦʧʦʞʘʨʦʦʧʘʩʥʦʛʦ ʦʙʣʘʢʘ 

ʧʘʨʦʚʦʟʜʫʰʥʳʭ ʩʤʝʩʝʡ ʥʝʬʪʠ Ÿ ʧʦʷʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʟʘʞʠʛʘʥʠʷ Ÿ ʚʟʨʳʚ 

ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ ʦʙʣʘʢʘ Ÿ ʚʦʟʜʝʡʩʪʚʠʝ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʣʶʜʝʡ ʠ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʉʮʝʥʘʨʠʡ ʉ1.2 ï ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʷ ʥʝʬʪʝʧʨʦʚʦʜʘ (ʢʘʤʝʨʳ ʧʫʩʢʘ ʉʆɼ) 

(ʦʙʨʘʟʦʚʘʥʠʝ ʩʚʠʱʘ) Ÿ ʨʘʟʣʠʚ ʥʝʬʪʠ Ÿ ʠʩʧʘʨʝʥʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʚʟʨʳʚʦʧʦʞʘʨʦʦʧʘʩʥʦʛʦ ʦʙʣʘʢʘ ʧʘʨʦʚʦʟʜʫʰʥʳʭ ʩʤʝʩʝʡ ʥʝʬʪʠ Ÿ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʳ 

(ʪʝʨʨʠʪʦʨʠʠ ʧʣʦʱʘʜʢʠ ʢʘʤʝʨʳ ʉʆɼ) Ÿ ʧʦʷʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʟʘʞʠʛʘʥʠʷ Ÿ ʧʦʞʘʨï

ʚʩʧʳʰʢʘ Ÿ ʚʦʟʜʝʡʩʪʚʠʝ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʨʦʜʫʢʪʦʚ ʛʦʨʝʥʠʷ ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ 

ʦʙʣʘʢʘ ʥʘ ʣʶʜʝʡ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʉʮʝʥʘʨʠʡ ʉ1.3 ï ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʷ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ (ʢʘʤʝʨʳ ʧʫʩʢʘ 

ʉʆɼ) (ʦʙʨʘʟʦʚʘʥʠʝ ʩʚʠʱʘ) Ÿ ʨʘʟʣʠʚ ʥʝʬʪʠ Ÿ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʳ (ʪʝʨʨʠʪʦʨʠʠ 

ʧʣʦʱʘʜʢʠ ʢʘʤʝʨʳ ʉʆɼ) Ÿ ʠʩʧʘʨʝʥʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʟʨʳʚʦʧʦʞʘʨʦʦʧʘʩʥʦʛʦ ʦʙʣʘʢʘ 

ʧʘʨʦʚʦʟʜʫʰʥʳʭ ʩʤʝʩʝʡ ʥʝʬʪʠ Ÿ ʧʦʷʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʟʘʞʠʛʘʥʠʷ Ÿ ʧʦʞʘʨ ʧʨʦʣʠʚʘ Ÿ 

ʪʝʧʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʣʶʜʝʡ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʉʮʝʥʘʨʠʡ ʉ1.4 ï ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʷ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ (ʢʘʤʝʨʳ ʧʫʩʢʘ 

ʉʆɼ) Ÿ ʨʘʟʣʠʚ ʥʝʬʪʠ (ʦʙʨʘʟʦʚʘʥʠʝ ʩʚʠʱʘ) Ÿ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʳ, ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ 

(ʪʝʨʨʠʪʦʨʠʠ ʧʣʦʱʘʜʢʠ ʢʘʤʝʨʳ ʉʆɼ) Ÿ ʠʩʧʘʨʝʥʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʚʟʨʳʚʦʧʦʞʘʨʦʦʧʘʩʥʦʛʦ ʦʙʣʘʢʘ ʧʘʨʦʚʦʟʜʫʰʥʳʭ ʩʤʝʩʝʡ ʥʝʬʪʠ Ÿ ʟʘʛʨʷʟʥʝʥʠʝ ʧʘʨʘʤʠ 

ʥʝʬʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʉʮʝʥʘʨʠʡ ʉ2.1 ï ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʷ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ (ʢʘʤʝʨʳ ʧʫʩʢʘ 

ʉʆɼ) (ʦʙʨʘʟʦʚʘʥʠʝ ʛʠʣʴʦʪʠʥʥʦʛʦ ʨʘʟʨʳʚʘ) Ÿ ʨʘʟʣʠʚ ʥʝʬʪʠ Ÿ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʳ 

(ʪʝʨʨʠʪʦʨʠʠ ʧʣʦʱʘʜʢʠ ʢʘʤʝʨʳ ʉʆɼ) Ÿ ʠʩʧʘʨʝʥʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʚʟʨʳʚʦʧʦʞʘʨʦʦʧʘʩʥʦʛʦ ʦʙʣʘʢʘ ʧʘʨʦʚʦʟʜʫʰʥʳʭ ʩʤʝʩʝʡ ʥʝʬʪʠ Ÿ ʧʦʷʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʘ 

ʟʘʞʠʛʘʥʠʷ Ÿ ʚʟʨʳʚ ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ ʦʙʣʘʢʘ Ÿ ʚʦʟʜʝʡʩʪʚʠʝ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ 

ʣʶʜʝʡ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʉʮʝʥʘʨʠʡ ʉ2.2 ï ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʷ ʥʝʬʪʝʧʨʦʚʦʜʘ (ʢʘʤʝʨʳ ʧʫʩʢʘ ʉʆɼ) 

(ʦʙʨʘʟʦʚʘʥʠʝ ʛʠʣʴʦʪʠʥʥʦʛʦ ʨʘʟʨʳʚʘ) Ÿ ʨʘʟʣʠʚ ʥʝʬʪʠ Ÿ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʳ 

(ʪʝʨʨʠʪʦʨʠʠ ʧʣʦʱʘʜʢʠ ʢʘʤʝʨʳ ʉʆɼ) Ÿ ʠʩʧʘʨʝʥʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 



ð 8 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʚʟʨʳʚʦʧʦʞʘʨʦʦʧʘʩʥʦʛʦ ʦʙʣʘʢʘ ʧʘʨʦʚʦʟʜʫʰʥʳʭ ʩʤʝʩʝʡ ʥʝʬʪʠ Ÿ ʧʦʷʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʘ 

ʟʘʞʠʛʘʥʠʷ Ÿ ʧʦʞʘʨïʚʩʧʳʰʢʘ Ÿ ʚʦʟʜʝʡʩʪʚʠʝ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʛʦʨʝʥʠʷ ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ ʦʙʣʘʢʘ ʥʘ ʣʶʜʝʡ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʉʮʝʥʘʨʠʡ ʉ2.3 ï ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʷ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ (ʢʘʤʝʨʳ ʧʫʩʢʘ 

ʉʆɼ) (ʦʙʨʘʟʦʚʘʥʠʝ ʛʠʣʴʦʪʠʥʥʦʛʦ ʨʘʟʨʳʚʘ) Ÿ ʨʘʟʣʠʚ ʥʝʬʪʠ Ÿ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʳ 

(ʪʝʨʨʠʪʦʨʠʠ ʧʣʦʱʘʜʢʠ ʢʘʤʝʨʳ ʉʆɼ) Ÿ ʠʩʧʘʨʝʥʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʚʟʨʳʚʦʧʦʞʘʨʦʦʧʘʩʥʦʛʦ ʦʙʣʘʢʘ ʧʘʨʦʚʦʟʜʫʰʥʳʭ ʩʤʝʩʝʡ ʥʝʬʪʠ Ÿ ʧʦʷʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʘ 

ʟʘʞʠʛʘʥʠʷ Ÿ ʧʦʞʘʨ ʧʨʦʣʠʚʘ Ÿ ʪʝʧʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʣʶʜʝʡ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʉʮʝʥʘʨʠʡ ʉ2.4 ï ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʷ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ (ʢʘʤʝʨʳ ʧʫʩʢʘ 

ʉʆɼ) (ʦʙʨʘʟʦʚʘʥʠʝ ʛʠʣʴʦʪʠʥʥʦʛʦ ʨʘʟʨʳʚʘ) Ÿ ʨʘʟʣʠʚ ʥʝʬʪʠ Ÿ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʳ, 

ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ (ʪʝʨʨʠʪʦʨʠʠ ʧʣʦʱʘʜʢʠ ʢʘʤʝʨʳ ʉʆɼ) Ÿ ʠʩʧʘʨʝʥʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʚʟʨʳʚʦʧʦʞʘʨʦʦʧʘʩʥʦʛʦ ʦʙʣʘʢʘ ʧʘʨʦʚʦʟʜʫʰʥʳʭ ʩʤʝʩʝʡ ʥʝʬʪʠ Ÿ ʟʘʛʨʷʟʥʝʥʠʝ ʧʘʨʘʤʠ 

ʥʝʬʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʣʦʛʠʯʝʩʢʦʛʦ çʜʝʨʝʚʘ ʩʦʙʳʪʠʡè (ʨʠʩ.2) ʠ ʦʮʝʥʢʝ ʯʘʩʪʦʪʳ 

ʨʝʘʣʠʟʘʮʠʠ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʫʩʣʦʚʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ 

ʨʘʟʣʠʯʥʳʭ ʚʝʪʚʝʡ ʣʦʛʠʯʝʩʢʦʛʦ ʜʝʨʝʚʘ ʩʦʙʳʪʠʡ ʠ ʧʝʨʝʭʦʜʘ ʘʚʘʨʠʠ ʥʘ ʪʫ ʠʣʠ ʠʥʫʶ 

ʩʪʘʜʠʶ ʨʘʟʚʠʪʠʷ. ʋʩʣʦʚʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ ʦʧʨʝʜʝʣʝʥʳ 

ʥʘ ʦʩʥʦʚʝ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʫʩʣʦʚʥʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ [4] ʩ ʫʯʝʪʦʤ 

ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʚʦʟʤʦʞʥʦʝ ʨʘʟʚʠʪʠʝ ʘʚʘʨʠʠ (ʪʘʙʣ. 1). 

 

 
ʈʠʩʫʥʦʢ 2 ï çɼʝʨʝʚʦ ʩʦʙʳʪʠʡè ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ ʣʠʥʝʡʥʦʡ ʯʘʩʪʠ ʄʅʇ 

 

ʊʘʙʣʠʮʘ 1  

ʋʩʣʦʚʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ 

ʊʠʧ ʜʝʬʝʢʪʥʦʛʦ ʦʪʚʝʨʩʪʠʷ 
ɹʫʢʚʝʥʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʫʩʣʦʚʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ 

a b c d 

ʉʚʠʱ  0 0,005 0,005 0,08 

ɻʠʣʴʦʪʠʥʥʳʡ ʨʘʟʨʳʚ  0 0,200 0,240 0,60 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʩʮʝʥʘʨʠʝʚ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ 

ʧʨʦʝʢʪʠʨʫʝʤʦʤ ʫʯʘʩʪʢʝ ʄʅʇ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤ ʩʮʝʥʘʨʠʝʤ ʷʚʣʷʝʪʩʷ 

ʘʚʘʨʠʡʥʘʷ ʫʪʝʯʢʘ ʥʝʬʪʠ ʯʝʨʝʟ ʜʝʬʝʢʪʥʦʝ ʦʪʚʝʨʩʪʠʝ (ʩʚʠʱ) ʩ ʧʦʩʣʝʜʫʶʱʝʡ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 9 ð   

 

ʣʦʢʘʣʠʟʘʮʠʝʡ ʠ ʣʠʢʚʠʜʘʮʠʝʡ ʧʨʦʣʠʚʘ ï ʩʮʝʥʘʨʠʡ ʉ1.4 (ʚʝʨʦʷʪʥʦʩʪʴ 2,96Ā10
ï5
). ʇʨʠ 

ʵʪʦʤ ʚʦʟʤʦʞʝʥ ʨʘʟʣʠʚ ʥʝʬʪʠ ʠ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʳ, ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʥʘʥʝʩʝʥʠʝ ʫʱʝʨʙʘ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ. ʆʜʥʘʢʦ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʦʡ 

ʧʦ ʧʦʩʣʝʜʩʪʚʠʷʤ ʩʮʝʥʘʨʠʝʤ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ, ʷʚʣʷʝʪʩʷ ʘʚʘʨʠʷ, ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʧʦ 

ʩʮʝʥʘʨʠʶ ʉ2.1 (ʚʟʨʳʚ ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ ʦʙʣʘʢʘ ʧʨʠ ʛʠʣʴʦʪʠʥʥʦʤ ʨʘʟʨʳʚʝ). ʇʨʠ 

ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʘʚʘʨʠʠ ʚʦʟʤʦʞʥʦ ʥʘʠʙʦʣʴʰʝʝ ʧʦ ʤʘʩʰʪʘʙʘʤ ʥʘʥʝʩʝʥʠʝ ʫʱʝʨʙʘ 

ʣʶʜʩʢʠʤ ʠ ʤʘʪʝʨʠʘʣʴʥʳʤ ʨʝʩʫʨʩʘʤ, ʘ ʪʘʢʞʝ ʢʦʤʧʦʥʝʥʪʘʤ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. 

ʆʩʥʦʚʥʳʤʠ ʧʦʨʘʞʘʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʵʪʠʭ ʘʚʘʨʠʡ ʷʚʣʷʶʪʩʷ: 

½ ʫʜʘʨʥʘʷ ʚʦʣʥʘ ʧʨʠ ʚʟʨʳʚʘʭ ʠ ʨʘʟʣʝʪ ʦʩʢʦʣʢʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʦʪ 

ʦʙʨʫʰʝʥʥʳʭ ʟʜʘʥʠʡ ʠ ʢʦʥʩʪʨʫʢʮʠʡ, ʘ ʪʘʢʞʝ ʦʪ ʨʘʟʨʫʰʝʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ; 

½ ʪʝʧʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʧʦʞʘʨʘ ʧʨʦʣʠʚʘ; 

½ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʴʶ ʪʝʨʨʠʪʦʨʠʠ ʤʝʩʪʘ ʘʚʘʨʠʠ; 

½ ʟʘʛʘʟʦʚʘʥʥʦʩʪʴ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʚʨʝʜʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ 
ʛʦʨʝʥʠʝʤ ʥʝʬʪʠ ʚ ʟʦʥʝ ʨʘʟʣʠʚʘ. 

ʂʦʣʠʯʝʩʪʚʦ ʦʧʘʩʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʫʯʘʩʪʚʫʶʱʝʛʦ ʚ ʘʚʘʨʠʠ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ 

ʫʯʘʩʪʢʝ ʥʝʬʪʝʧʨʦʚʦʜʘ ʜʣʷ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ ʠ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʦʡ ʘʚʘʨʠʠ, ʧʨʠʚʝʜʝʥʦ ʚ 

ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2  

ʂʦʣʠʯʝʩʪʚʦ ʦʧʘʩʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʫʯʘʩʪʚʫʶʱʝʛʦ ʚ ʘʚʘʨʠʠ ʜʣʷ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ ʠ 

ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʦʡ ʘʚʘʨʠʠ 
ʅʦʤʝʨ 

ʩʮʝʥʘʨʠʷ 

ʘʚʘʨʠʠ 

ʇʦʩʣʝʜʩʪʚʠʷ ʆʩʥʦʚʥʦʡ ʧʦʨʘʞʘʶʱʠʡ ʬʘʢʪʦʨ 

ʂʦʣʠʯʝʩʪʚʦ ʦʧʘʩʥʦʛʦ 

ʚʝʱʝʩʪʚʘ, ʫʯʘʩʪʚʫʶʱʝʝ ʚ 

ʘʚʘʨʠʠ, ʪ 

ɼʝʬʝʢʪʥʦʝ ʦʪʚʝʨʩʪʠʝ "ʩʚʠʱ" 

ʉ1.4 
ʟʘʛʨʷʟʥʝʥʠʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʠʥʪʦʢʩʠʢʘʮʠʷ ʧʦʯʚʳ ʠ ʚʦʜʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ 
14 

ɻʠʣʴʦʪʠʥʥʳʡ ʨʘʟʨʳʚ 

ʉ2.1 
ʚʟʨʳʚ ʧʘʨʦʚʦʟʜʫʰʥʦʛʦ 

ʦʙʣʘʢʘ 
ʫʜʘʨʥʘʷ ʚʦʣʥʘ 0,590 

 

ʇʨʠ ʚʦʟʤʦʞʥʳʭ ʘʚʘʨʠʷʭ ʧʨʦʠʟʦʡʜʝʪ ʟʘʛʨʷʟʥʝʥʠʝ ʟʝʤʥʦʡ ʠ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʳʧʦʣʥʝʥʘ ʧʨʠʙʣʠʞʝʥʥʘʷ ʦʮʝʥʢʘ ʧʣʦʱʘʜʠ ʟʘʛʨʷʟʥʝʥʠʷ, ʨʝʟʫʣʴʪʘʪʳ 

ʢʦʪʦʨʳʭ ʧʨʠ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ ʠ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʦʡ ʘʚʘʨʠʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

ʊʘʙʣʠʮʘ 3 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʣʦʱʘʜʝʡ ʨʘʟʣʠʚʘ ʧʨʠ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ ʠ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʦʡ 

ʘʚʘʨʠʠ 
ʋʯʘʩʪʦʢ ʪʨʫʙʦʧʨʦʚʦʜʘ ʇʣʦʱʘʜʴ ʨʘʟʣʠʚʘ, ʤ

2
 ʈʘʜʠʫʩ ʨʘʟʣʠʚʘ, ʤ 

ɼʝʬʝʢʪʥʦʝ ʦʪʚʝʨʩʪʠʝ "ʩʚʠʱ" 

0-16,8 ʢʤ 85 5 

ɻʠʣʴʦʪʠʥʥʳʡ ʨʘʟʨʳʚ 

0-16,8 ʢʤ 1340 21 

 

ʆʧʘʩʥʳʤ ʬʘʢʪʦʨʦʤ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʷʚʣʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ 

ʠʟʣʫʯʝʥʠʷ. ʇʨʠ ʧʦʞʘʨʝ ʧʨʦʣʠʚʘ ʪʝʧʣʦʚʳʝ ʟʦʥʳ ʙʫʜʫʪ ʧʦʚʪʦʨʷʪʴ ʬʦʨʤʫ ʟʦʥ ʨʘʟʣʠʚʘ. 

ɼʘʥʥʳʝ ʦ ʚʝʨʦʷʪʥʳʭ ʨʘʟʤʝʨʘʭ ʟʦʥ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʨʠ ʧʦʞʘʨʝ ʥʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʫʯʘʩʪʢʝ ʪʨʫʙʦʧʨʦʚʦʜʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. 

ʊʘʙʣʠʮʘ 4 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʟʦʥʳ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʨʠ ʧʦʞʘʨʝ ʧʨʦʣʠʚʘ 
ʅʦʤʝʨ 

ʩʮʝʥʘʨʠʷ 

ʘʚʘʨʠʠ 

ʇʣʦʱʘʜʴ 

ʨʘʟʣʠʚʘ, ʤ
2 

ʈʘʟʤʝʨ ʟʦʥʳ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩ ʧʣʦʪʥʦʩʪʴʶ ʪʝʧʣʦʚʦʛʦ 

ʧʦʪʦʢʘ, ʤ 

1,4 ʢɺʪ/ʤ
2
 4,2 ʢɺʪ/ʤ

2
 7,0 ʢɺʪ/ʤ

2
 10,5 ʢɺʪ/ʤ

2
 

ʉ1.4 85 28 15 10 7 

ʉ2.1 1340 64 33 22 21 



ð 10 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
ʈʘʩʯʝʪ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʟʨʳʚʘ ʧʨʦʚʝʜʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ [5]. ʉʛʦʨʘʥʠʝ 

ʦʙʣʘʢʘ ʊɺʉ ʙʫʜʝʪ ʧʨʦʪʝʢʘʪʴ ʚ ʜʝʬʣʘʛʨʘʮʠʦʥʥʦʤ ʨʝʞʠʤʝ. ʉʢʦʨʦʩʪʴ ʬʨʦʥʪʘ ʧʣʘʤʝʥʠ 
ʦʧʨʝʜʝʣʷʣʘʩʴ ʨʘʩʯʝʪʥʳʤ ʤʝʪʦʜʦʤ. ɼʘʥʥʳʝ ʦ ʨʘʟʤʝʨʘʭ ʚʝʨʦʷʪʥʳʭ ʟʦʥ ʜʝʡʩʪʚʠʷ ʫʜʘʨʥʦʡ 
ʚʦʣʥʳ ʧʨʠ ʚʟʨʳʚʝ ʦʙʣʘʢʘ ʊɺʉ ʥʘ ʧʨʦʝʢʪʠʨʫʝʤʦʤ ʫʯʘʩʪʢʝ ʪʨʫʙʦʧʨʦʚʦʜʘ ʧʨʠʚʝʜʝʥʳ ʚ 
ʪʘʙʣʠʮʝ 5. 

ʊʘʙʣʠʮʘ 5 
ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʟʦʥ ʜʝʡʩʪʚʠʷ ʫʜʘʨʥʦʡ ʚʦʣʥʳ ʧʨʠ ʚʟʨʳʚʝ 

ʅʦʤʝʨ 

ʩʮʝʥʘʨʠʷ 

ʘʚʘʨʠʠ 

ʈʘʟʤʝʨ ʟʦʥʳ ʜʝʡʩʪʚʠʷ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʫʜʘʨʥʦʡ ʚʦʣʥʳ ʧʨʠ ʚʟʨʳʚʝ, ʤ 

100 ʢʇʘ 53 ʢʇʘ 28 ʢʇʘ 12 ʢʇʘ 5 ʢʇʘ 3 ʢʇʘ 

ʉ2.1 - - - 72 202 315 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʦʡ ʧʦ ʧʦʩʣʝʜʩʪʚʠʷʤ 

ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʦʤ ʫʯʘʩʪʢʝ ʄʅʇ çʂʨʳʤʩʢ-ʂʨʘʩʥʦʜʘʨ, 0-16,8 

ʢʤè ʩʦʩʪʘʚʷʪ: 

½ ʧʣʦʱʘʜʴ ʨʘʟʣʠʚʘ ʥʝʬʪʠ ï 1340 ʤ
2
;  

½ ʟʦʥʘ ʫʤʝʨʝʥʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʟʜʘʥʠʡ (ʚʥʫʪʨʝʥʥʠʭ ʧʝʨʝʛʦʨʦʜʦʢ, ʨʘʤ, 
ʜʚʝʨʝʡ ʠ ʪ.ʧ.) ï 72 ʤ; 

½ ʟʦʥʘ ʥʠʞʥʝʛʦ ʧʦʨʦʛʘ ʧʦʨʘʞʝʥʠʷ ʯʝʣʦʚʝʢʘ ʫʜʘʨʥʦʡ ʚʦʣʥʦʡ ï 202 ʤ; 

½ ʟʦʥʘ ʤʘʣʳʭ ʧʦʚʨʝʞʜʝʥʠʡ (ʨʘʟʙʠʪʘ ʯʘʩʪʴ ʦʩʪʝʢʣʝʥʠʷ) ï 315 ʤ; 

½ ʚʝʨʦʷʪʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʩʮʝʥʘʨʠʷ ʘʚʘʨʠʠ 1/(ʢʤĿʛʦʜ) ï 1,47Ŀ10
-7

; 

½ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʨʘʞʝʥʥʳʭ ʩʦʩʪʘʚʠʪ ʜʦ 9 ʯʝʣʦʚʝʢ 

(ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʧʝʨʩʦʥʘʣ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʣʘʥʦʚʦʛʦ ʦʙʭʦʜʘ ʪʨʘʩʩʳ, ʘ 

ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʝʨʩʦʥʘʣ ʚʦ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʚ ʟʦʥʝ 

ʘʚʘʨʠʠ).  

ɻʨʘʥʠʮʳ ʟʦʥ ʧʦʨʘʞʝʥʠʷ ʧʨʠ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ (ʤʘʩʰʪʘʙʥʳʭ ʘʚʘʨʠʷʭ) ʥʘ 

ʧʨʦʝʢʪʠʨʫʝʤʦʤ ʫʯʘʩʪʢʝ ʥʝʬʪʝʧʨʦʚʦʜʘ ʥʘʥʝʩʝʥʳ ʥʘ ʩʠʪʫʘʮʠʦʥʥʳʡ ʧʣʘʥ ʠ 

ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʦʡ ʯʘʩʪʠ ʄʅʇ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.  

 

 

ʈʠʩʫʥʦʢ 3 ï ɻʨʘʥʠʮʳ ʟʦʥ ʧʦʨʘʞʝʥʠʷ: 1 ï ʧʝʨʝʚʘʣʦʯʥʘʷ ʥʝʬʪʝʙʘʟʘ çʂʨʳʤʩʢʘʷè; 2 ï ʤʘʛʠʩʪʨʘʣʴʥʳʡ 

ʥʝʬʪʝʧʨʦʚʦʜ; 3 ï ʟʦʥʘ ʫʤʝʨʝʥʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ; 4 ï ʟʦʥʘ ʧʦʨʘʞʝʥʠʷ ʯʝʣʦʚʝʢʘ; 5 ï ʟʦʥʘ ʤʘʣʳʭ 

ʧʦʚʨʝʞʜʝʥʠʡ 

 
ʅʝʦʙʭʦʜʠʤʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʘʚʘʨʠʡ, ʘ ʧʨʠ ʠʭ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ï ʫʤʝʥʴʰʝʥʠʝ ʪʷʞʝʩʪʠ ʧʦʩʣʝʜʩʪʚʠʡ ʚʢʣʶʯʘʶʪ: 

½ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʧʦ 
ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠʚʝʜʝʥʠʝ ʦʙʲʝʢʪʦʚ ʄʅʇ ʚ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 11 ð   

 
ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʥʦʨʤʘʪʠʚʥʳʭ ʠ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʧʨʠ 
ʧʦʤʦʱʠ ʫʧʨʘʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʣʠʥʝʡʥʦʡ ʯʘʩʪʠ 
ʄʅʇ ʠʟ ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʧʫʥʢʪʦʚ (ʧʫʥʢʪʦʚ ʢʦʥʪʨʦʣʷ ʫʧʨʘʚʣʝʥʠʷ); 

½ ʨʝʛʫʣʷʨʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʜʠʘʛʥʦʩʪʠʢʠ ʦʙʲʝʢʪʦʚ ʄʅʇ, ʧʦʩʪʦʷʥʥʳʡ 
ʤʦʥʠʪʦʨʠʥʛ ʠʭ ʩʦʩʪʦʷʥʠʷ ʠ ʫʩʪʨʘʥʝʥʠʝ ʚʳʷʚʣʝʥʥʳʭ ʦʪʩʪʫʧʣʝʥʠʡ ʦʪ 
ʜʝʡʩʪʚʫʶʱʠʭ ʥʦʨʤ ʠ ʧʨʘʚʠʣ; 

½ ʨʝʛʫʣʷʨʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʟʘʤʝʥ ʠʟʥʦʰʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʝʢʫʱʠʭ ʠ 
ʢʘʧʠʪʘʣʴʥʳʭ ʨʝʤʦʥʪʦʚ ʩʦʛʣʘʩʥʦ ʫʪʚʝʨʞʜʝʥʥʳʤ ʛʨʘʬʠʢʘʤ; 

½ ʨʝʛʫʣʷʨʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʠ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ ʧʨʘʚʠʣ 
ʙʝʟʦʧʘʩʥʦʛʦ ʚʝʜʝʥʠʷ ʨʘʙʦʪ, ʧʨʘʚʠʣ ʧʦʣʴʟʦʚʘʥʠʷ ʢʦʣʣʝʢʪʠʚʥʳʤʠ ʠ 
ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʟʘʱʠʪʳ ʠ ʰʪʘʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ 
ʧʦʞʘʨʦʪʫʰʝʥʠʷ; 

½ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʧʦʚʳʰʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʪʦʣʴʢʦ ʧʦ ʦʬʦʨʤʣʝʥʥʳʤ 
ʥʘʨʷʜʘʤ-ʜʦʧʫʩʢʘʤ ʠ ʨʘʟʨʝʰʝʥʠʷʤ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʜʛʦʪʦʚʢʝ 
ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ; 

½ ʨʝʛʫʣʷʨʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʟʘʥʷʪʠʡ ʩʦʛʣʘʩʥʦ 
ʫʪʚʝʨʞʜʝʥʥʳʤ ʛʨʘʬʠʢʘʤ. 

ʅʘʩʝʣʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʦʠʥʬʦʨʤʠʨʦʚʘʥʦ ʦ ʧʦʚʝʜʝʥʠʠ ʚ ʦʭʨʘʥʥʳʭ ʟʦʥʘʭ 
ʦʙʲʝʢʪʦʚ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ, ʚ ʪ.ʯ. ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ. 
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Аннотация 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʘʪʝʥʪʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʚ ʦʙʣʘʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʠʩʣʦʤʦʣʦʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʫʢʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʤʫʢʠ ʟʝʨʥʦʚʳʭ ʠ 



ð 12 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʬʝʨʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʤʦʣʦʯʥʦʛʦ 

ʧʨʦʜʫʢʪʘ. 

Ключевые слова: ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʨʦʜʫʢʪ, ʦʙʝʟʞʠʨʝʥʥʦʝ ʤʦʣʦʢʦ, 

ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ, ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ. 

 

Abstract 

Patent literature in the sphere of production functional fermented milk products using 

cereal flour is analyzed. Research results on the effect of cereals and legumes on the 

organoleptic characteristics of a fermented milk product are presented. 

Keywords: functional food product, skimmed milk, plant raw material, organoleptic 

estimation. 

 

ʆʜʥʦʡ ʠʟ ʮʝʣʝʡ ʌʝʜʝʨʘʣʴʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ 2017-2025 ʛʛ. ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʙʝʟʦʧʘʩʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ, ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ [1]. 

ʀʟʚʝʩʪʥʳ ʩʧʦʩʦʙʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʯʥʦ-ʟʝʨʥʦʚʳʭ ʬʝʨʤʝʥʪʠʨʦʚʘʥʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʊʘʢ, ʆ.ɹ. ʌʝʜʦʪʦʚʦʡ, ɼ.ɺ. ʄʘʢʘʨʢʠʥʳʤ ʠ 

ʆ.ɺ. ʉʦʢʦʣʦʚʦʡ ʨʘʟʨʘʙʦʪʘʥ ʩʧʦʩʦʙ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʝʨʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʤʦʣʦʯʥʦʛʦ 

ʧʨʦʜʫʢʪʘ ʩ ʤʫʢʦʡ, ʚʢʣʶʯʘʶʱʠʡ ʧʦʜʛʦʪʦʚʢʫ ʩʤʝʩʠ, ʧʘʩʪʝʨʠʟʘʮʠʶ ʩʤʝʩʠ, ʦʭʣʘʞʜʝʥʠʝ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʢʚʘʰʠʚʘʥʠʷ, ʚʥʝʩʝʥʠʝ ʟʘʢʚʘʩʢʠ, ʩʢʚʘʰʠʚʘʥʠʝ, ʚʥʝʩʝʥʠʝ ʧʠʱʝʚʳʭ 

ʥʘʧʦʣʥʠʪʝʣʝʡ ʠ ʦʭʣʘʞʜʝʥʠʝ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʪʝʤ, ʯʪʦ ʚ ʤʦʣʦʯʥʫʶ ʩʤʝʩʴ ʧʨʠ 

ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʚʚʦʜʷʪ ʛʨʝʯʥʝʚʫʶ, ʨʠʩʦʚʫʶ ʠʣʠ ʢʫʢʫʨʫʟʥʫʶ ʤʫʢʫ ʠʣʠ ʠʭ ʩʤʝʩʴ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʠʥʫʣʠʥʘ ʠ/ʠʣʠ ʤʘʣʴʪʦʜʝʢʩʪʨʠʥʘ [4]. 

ɺ ʠʟʦʙʨʝʪʝʥʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʅ.ɸ. ʊʠʭʦʤʠʨʦʚʦʡ ʠ ɺ.ɺ. ɺʘʩʠʣʴʝʚʳʤ, ʦʧʠʩʘʥ 

ʩʧʦʩʦʙ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʤʫʢʦʡ ʠʟ ʟʘʨʦʜʳʰʝʡ ʧʰʝʥʠʮʳ 

çɺʠʪʘʟʘʨè, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʦʩʣʝ ʦʪʞʠʤʘ ʤʘʩʣʘ ʠ ʩʦʜʝʨʞʘʱʠʭ 25-37% ʙʝʣʢʘ, 19-25% 

ʩʘʭʘʨʘ, 6-8% ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʩʣʘ, ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʳ, ʚʠʪʘʤʠʥʳ. ʇʦʚʳʰʝʥʥʘʷ 

ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ, ʛʠʧʦʘʣʣʝʨʛʝʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʙʦʛʘʪʳʡ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʡ 

ʩʦʩʪʘʚ, ʭʦʨʦʰʠʝ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ ʠ ʣʝʛʢʘʷ ʫʩʚʦʷʝʤʦʩʪʴ ʤʫʢʠ çɺʠʪʘʟʘʨè ʚ 

ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʘʭ ʜʝʣʘʶʪ ʜʘʥʥʳʡ ʧʨʦʜʫʢʪ ʛʝʨʦʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʥʘʯʠʤʳʤ [5]. 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠ 

ʧʠʱʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʜʣʘʛʘʝʪ ʩʧʦʩʦʙ ʦʙʦʛʘʱʝʥʠʷ ʤʦʣʦʯʥʦʡ ʦʩʥʦʚʳ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʥʘʧʠʪʢʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʤʝʩʴ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʘʚʘ, ʩʦʜʝʨʞʘʱʘʷ ʦʙʝʟʞʠʨʝʥʥʦʝ ʢʦʨʦʚʴʝ ʤʦʣʦʢʦ ʠ ʞʠʜʢʫʶ 

ʩʦʝʚʫʶ ʦʩʥʦʚʫ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1. ɺ ʢʘʯʝʩʪʚʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʜʦʙʘʚʢʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʫʭʦʡ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʡ ʢʦʥʮʝʥʪʨʘʪ "ɿʦʣʦʪʦʡ ʰʘʨ" ʚ ʢʦʣʠʯʝʩʪʚʝ 

10% ʦʪ ʤʘʩʩʳ ʩʤʝʩʠ ʠ ʛʨʝʯʥʝʚʘʷ ʤʫʢʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 1,5% ʦʪ ʤʘʩʩʳ ʩʤʝʩʠ [6]. 

ʂ.ʊ. ʐʘʛʠʝʚ ʠ ɹ.ɿ. ʐʘʛʠʝʚ ʨʘʟʨʘʙʦʪʘʣʠ ʩʦʩʪʘʚ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ çʂʫʨʪè, ʚʢʣʶʯʘʶʱʠʡ ʤʦʣʦʢʦ, ʟʘʢʚʘʩʢʫ, ʧʨʠʛʦʪʦʚʣʝʥʥʫʶ ʠʟ 

ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ, ʩʦʣʴ. ɺ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʢʠ ʠʩʧʦʣʴʟʫʶʪ ʤʘʩʣʦ 

ʯʝʨʥʦʛʦ ʪʤʠʥʘ ʠ ʨʠʩʦʚʫʶ ʤʫʢʫ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʩʦʩʪʘʚ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ çʂʫʨʪè ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ ʠ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ 

ʢʠʩʣʦʪ [7]. 

ʀʟʦʙʨʝʪʝʥʠʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʀ.ʆ. ʈʦʤʘʥʯʫʢ, ʅ.ʌ. ʂʠʛʝʣʴ, ʊ.ɺ. ʈʫʜʘʢʦʚʦʡ, ʉ.ɻ. 

ɼʘʥʠʣʝʥʢʦ, ʉ.ʄ. ɸʥʜʨʝʫʩ, ʃ.ʆ. ʄʦʠʩʝʝʚʦʡ, ʦʪʥʦʩʠʪʩʷ ʢ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʫ 

ñɺʠʢʪʘʣʘʢʪò ʜʣʷ ʜʝʪʝʡ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʤʦʣʦʢʦ ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʝ, ʟʘʢʚʘʩʦʯʥʳʡ 

ʧʨʝʧʘʨʘʪ, ʤʘʩʣʦ ʨʘʩʪʠʪʝʣʴʥʦʝ, ʞʠʨʦʚʦʡ ʢʦʤʧʣʝʢʩ "ʆʤʝʛʘ-3", ʢʦʥʮʝʥʪʨʘʪ ʩʳʚʦʨʦʪʦʯʥʳʭ 

ʙʝʣʢʦʚ ʩ ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ ʙʝʣʢʘ 80%, ʤʫʢʘ ʨʠʩʦʚʘʷ ʜʣʷ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ, ʚʠʪʘʤʠʥʥʳʡ ʠ 

ʤʠʥʝʨʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩʳ, ʥʘʧʦʣʥʠʪʝʣʴ ʚʢʫʩʦʚʦʡ, ʧʨʠʯʝʤ ʟʘʢʚʘʩʦʯʥʳʡ ʧʨʝʧʘʨʘʪ 

ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʠʟ ʛʨʠʙʢʦʚʦʡ ʢʝʬʠʨʥʦʡ ʟʘʢʚʘʩʢʠ, ʘʮʠʜʦʬʠʣʴʥʦʡ ʧʘʣʦʯʢʠ - ʩʣʠʟʠʩʪʘʷ ʠ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 13 ð   

 

ʥʝʩʣʠʟʠʩʪʘʷ ʨʘʩʳ, ʠ ʣʝʡʢʦʥʦʩʪʦʢʘ, ʘ ʢʘʢ ʤʘʩʣʦ ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʠʪ ʨʘʬʠʥʠʨʦʚʘʥʥʦʝ 

ʧʦʜʩʦʣʥʝʯʥʦʝ ʠʣʠ ʢʫʢʫʨʫʟʥʦʝ ʤʘʩʣʦ [8]. 

ʅʘ ʢʘʬʝʜʨʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʌɻɹʆʋ ɺʆ 

çɺʦʣʦʛʦʜʩʢʘʷ ɻʄʍɸ ʠʤ. ʅ.ɺ. ɺʝʨʝʱʘʛʠʥʘè ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʪʝʭʥʦʣʦʛʠʠ ʥʦʚʦʛʦ ʚʠʜʘ ʤʦʣʦʯʥʦ-ʟʝʨʥʦʚʦʛʦ ʬʝʨʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʦʧʳʪʥʳʝ ʦʙʨʘʟʮʳ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʩʛʫʩʪʢʦʚ, 

ʧʦʣʫʯʝʥʥʳʭ ʧʫʪʝʤ ʩʢʚʘʰʠʚʘʥʠʷ ʦʙʝʟʞʠʨʝʥʥʦʛʦ ʤʦʣʦʢʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʥʘʧʦʣʥʠʪʝʣʷ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʟʘʢʚʘʩʢʦʡ ʪʝʨʤʦʬʠʣʴʥʦʛʦ ʤʦʣʦʯʥʦʢʠʩʣʦʛʦ ʩʪʨʝʧʪʦʢʦʢʢʘ 

ʠ ʙʦʣʛʘʨʩʢʦʡ ʧʘʣʦʯʢʠ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 4:1, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʤʫʢʠ ʟʝʨʥʦʚʳʭ ʠ 

ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ (ʣʴʥʷʥʘʷ, ʨʠʩʦʚʘʷ, ʩʦʝʚʘʷ, ʷʯʤʝʥʥʘʷ, ʧʦʣʙʷʥʘʷ, ʛʦʨʦʭʦʚʘʷ, ʢʫʢʫʨʫʟʥʘʷ 

ʠ ʛʨʝʯʥʝʚʘʷ). 

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʬʠʣʴʥʦʛʦ ʤʝʪʦʜʘ, ʧʨʝʜʩʪʘʚʣʷʷ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʪʘ (ʢʦʥʩʠʩʪʝʥʮʠʶ, ʚʢʫʩ, 

ʟʘʧʘʭ ʠ ʮʚʝʪ) ʚ ʚʠʜʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ï ʜʝʩʢʨʠʧʪʦʨʦʚ ʧʦ 5-ʙʘʣʣʴʥʦʡ 

ʩʠʩʪʝʤʝ ʦʮʝʥʢʠ.   

ʈʝʟʫʣʴʪʘʪʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʧʨʦʜʫʢʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1.  

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʤʦʜʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ 

ʄʦʜʝʣʴʥʳʡ ʦʙʨʘʟʝʮ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʆʙʦʙ-

ʱʝʥʥʳʡ 

ʧʦʢʘʟʘ-ʪʝʣʴ 

ʢʘʯʝʩʪʚʘ 

ʂʘʪʝʛʦ-ʨʠʷ 

ʢʘʯʝʩʪʚʘ 
ʢʦʥʩʠʩʪʝʥ-

ʮʠʷ 
ʚʢʫʩ ʟʘʧʘʭ ʮʚʝʪ 

ʆʙʨʘʟʝʮ ʩ ʣʴʥʷʥʦʡ 

ʤʫʢʦʡ 
0,91 1,16 1,08 0,83 3,98 ʭʦʨʦʰʦ 

ʆʙʨʘʟʝʮ ʩ ʨʠʩʦʚʦʡ 

ʤʫʢʦʡ 
1,08 0,75 1,16 1,16 4,15 ʭʦʨʦʰʦ 

ʆʙʨʘʟʝʮ ʩ ʩʦʝʚʦʡ 

ʤʫʢʦʡ 
0,5 0,41 0,58 0,91 2,4 

ʫʜʦʚ-

ʣʝʪʚʦʨʠ-

ʪʝʣʴʥʦ 

ʆʙʨʘʟʝʮ ʩ ʷʯʤʝʥʥʦʡ 

ʤʫʢʦʡ 
1,08 0,75 1,16 1,08 4,07 ʭʦʨʦʰʦ 

ʆʙʨʘʟʝʮ ʩ ʧʦʣʙʷʥʦʡ 

ʤʫʢʦʡ 
1,08 0,75 1,16 1,08 4,07 ʭʦʨʦʰʦ 

ʆʙʨʘʟʝʮ ʩ ʛʦʨʦʭʦʚʦʡ 

ʤʫʢʦʡ 
1,08 0,5 0,41 0,91 2,9 

ʫʜʦʚʣʝʪ-

ʚʦʨʠ-ʪʝʣʴʥʦ 

ʆʙʨʘʟʝʮ ʩ ʢʫʢʫʨʫʟʥʦʡ 

ʤʫʢʦʡ 
1,08 0,75 1,16 1,16 4,15 ʭʦʨʦʰʦ 

ʆʙʨʘʟʝʮ ʩ ʛʨʝʯʥʝʚʦʡ 

ʤʫʢʦʡ 
1,0 0,66 0,75 1,08 3,49 

ʫʜʦʚʣʝʪ-

ʚʦʨʠ-ʪʝʣʴʥʦ 

 

ɺʣʠʷʥʠʝ ʥʘʧʦʣʥʠʪʝʣʝʡ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʧʠʪʢʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʬʠʣʴʥʦʛʦ ʤʝʪʦʜʘ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1. ʆʧʳʪʥʳʡ ʦʙʨʘʟʝʮ, 

ʩʦʜʝʨʞʘʱʠʡ ʚ ʩʚʦʸʤ ʩʦʩʪʘʚʝ ʛʦʨʦʭʦʚʫʶ ʤʫʢʫ, ʠʤʝʣ ʥʝʧʨʠʷʪʥʳʡ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ 

ʛʦʨʦʭʦʚʳʡ ʚʢʫʩ. ʆʙʨʘʟʝʮ ʩ ʩʦʝʚʦʡ ʤʫʢʦʡ ʪʘʢ ʞʝ ʦʪʣʠʯʘʣʩʷ ʥʝʧʨʠʷʪʥʳʤ ʧʨʠʚʢʫʩʦʤ ʩʦʠ 

ʠ ʤʫʯʥʠʩʪʦʡ ʢʦʥʩʠʩʪʝʥʮʠʝʡ. 



ð 14 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 
ʈʠʩʫʥʦʢ 4. ɺʣʠʷʥʠʝ ʚʠʜʘ ʤʫʢʠ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʙʨʘʟʮʦʚ 

 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʢʠ ʟʝʨʥʦʚʳʭ ʠ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʨʘʩʰʠʨʠʪʴ 

ʘʩʩʦʨʪʠʤʝʥʪ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʢʦʤʧʣʝʢʩʦʤ ʟʘʜʘʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 
ʩʚʦʡʩʪʚ, ʥʦ ʠ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʵʢʦʥʦʤʠʠ ʩʳʨʴʝʚʳʭ ʤʦʣʦʯʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʤʫʢʠ ʟʝʨʥʦʚʳʭ ʠ ʙʦʙʦʚʳʭ 
ʢʫʣʴʪʫʨ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʚʢʫʩʘ ʠ ʢʦʥʩʠʩʪʝʥʮʠʠ, ʠ 
ʧʦʟʚʦʣʠʣʘ ʠʩʢʣʶʯʠʪʴ ʠʩʩʣʝʜʫʝʤʳʝ ʦʙʨʘʟʮʳ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. 

***  

1. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 25.08.2017 ʛ. ˉ 996 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʌʝʜʝʨʘʣʴʥʦʡ ʥʘʫʯʥʦ-
ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ 2017  2025 ʛʦʜʳè [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] 
/ ʇʨʘʚʦʚʦʡ ʧʦʨʪʘʣ çɻʘʨʘʥʪè.- ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.garant.ru/ products/ipo/prime/doc/56599536 

2. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʨʦʩʩʠʡʩʢʠʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ: ʩʧʨʘʚʦʯʥʠʢ / ʇʦʜ ʨʝʜ. ʯʣʝʥʢʦʨʨ. ʄɸʀ, ʧʨʦʬ. 
ʀ. ʄ. ʉʢʫʨʠʭʠʥʘ ʠ ʘʢʘʜʝʤʠʢʘ ʈɸʄʅ, ʧʨʦʬ. ɺ. ɸ. ʊʫʪʝʣʴʷʥʘ. ï ʄ.: ɼʝʃʠ ʧʨʠʥʪ, 2002. ï 236 ʩ.  

3. ʉʧʦʩʦʙ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʝʨʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʩ ʤʫʢʦʡ: ʧʘʪ. 2017109645 
ʈʦʩ.ʌʝʜʝʨʘʮʠʷ: ʄʇʂ A23C 9/12. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 
https://yandex.ru/patents/doc/RU2017109645A_20180924 

4. ʉʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʩ ʤʫʢʦʡ ʠʟ ʟʘʨʦʜʳʰʝʡ ʧʰʝʥʠʮʳ çɺʠʪʘʟʘʨè: ʧʘʪ. 
2005116112/13 ʈʦʩ.ʌʝʜʝʨʘʮʠʷ: ʄʇʂ ɸ23ʉ 9/13. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 
https://findpatent.ru/patent/229/2292146.html 
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Аннотация 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʝʨʝʯʥʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 15 ð   

 

ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʜʫʢʮʠʠ ʪʨʝʙʦʚʘʥʠʷʤ ʜʝʡʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʠ 

ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʝʝ ʢʘʯʝʩʪʚʦʤ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʦʙʨʘʱʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʢʦʤʧʣʝʢʩ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʦʮʝʥʢʠ ʠ 

ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʥʢʨʝʪʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ï ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʥʘʧʠʪʢʦʚ ʥʘ ʦʩʥʦʚʝ ʨʘʩʪʚʦʨʠʤʦʛʦ ʮʠʢʦʨʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ 

ʦʙʨʘʟʮʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʧʠʪʢʦʚ çʎʠʢʦʨʠʡ ʨʘʩʪʚʦʨʠʤʳʡ, ʦʙʦʛʘʱʝʥʥʳʡ 

ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠè ʠ çʎʠʢʦʨʠʡ ʨʘʩʪʚʦʨʠʤʳʡ, ʦʙʦʛʘʱʝʥʥʳʡ ʧʠʱʝʚʳʤʠ ʚʦʣʦʢʥʘʤʠè. ɺ 

ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʪʘʥʜʘʨʪʥʳʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʦʮʝʥʢʠ ʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘʧʠʪʢʦʚ 

ʩʬʦʨʤʠʨʦʚʘʥ ʧʝʨʝʯʝʥʴ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ɼʣʷ ʫʢʘʟʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ 

ʫʩʪʘʥʦʚʣʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʥʦʨʤʳ, ʢʦʪʦʨʳʤ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʘʧʠʪʢʠ. ɺ 

ʧʝʨʝʯʝʥʴ ʚʢʣʶʯʝʥʳ ʪʘʢʞʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʜʦʧʫʩʪʠʤʳʝ ʫʨʦʚʥʠ ʢʦʪʦʨʳʭ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʳ ʊʝʭʥʠʯʝʩʢʠʤ 

ʨʝʛʣʘʤʝʥʪʦʤ ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ ʊʈ ʊʉ 021/2011 çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʡ 

ʧʨʦʜʫʢʮʠʠè. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʬʘʢʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʥʘʧʠʪʢʦʚ ʥʘ 

ʧʨʝʜʤʝʪ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ʫʢʘʟʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʧʝʨʝʯʝʥʴ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ 

(ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʩʪʘʥʜʘʨʪʦʚ ʦʨʛʘʥʠʟʘʮʠʡ), ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʢʘʯʝʩʪʚʫ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʧʠʪʢʦʚ çʎʠʢʦʨʠʡ ʨʘʩʪʚʦʨʠʤʳʡ, 

ʦʙʦʛʘʱʝʥʥʳʡ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠè ʠ çʎʠʢʦʨʠʡ ʨʘʩʪʚʦʨʠʤʳʡ, ʦʙʦʛʘʱʝʥʥʳʡ ʧʠʱʝʚʳʤʠ 

ʚʦʣʦʢʥʘʤʠè, ʥʦ ʠ ʘʥʘʣʦʛʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

Ключевые слова: ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ, ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʦʢʘʟʘʪʝʣʠ ʙʝʟʦʧʘʩʥʦʩʪʠ  

 

Abstract 

One of the most important tasks in the field of food quality and safety assessment is 

the formation of a list of relevant controlled indicators, which makes it possible to carry out 

identification procedures and confirm compliance with the requirements of current regulatory 

and technical documents, as well as to manage its quality at all stages of circulation. This 

article presents a set of indicators for evaluating and controlling the quality and safety of 

specific food products ï functional beverages based on soluble chicory. Samples of functional 

drinks çSoluble chicory enriched with antioxidantsè and çSoluble chicory enriched with 

dietary fibersè were used as research objects. In working used standard organoleptic and 

instrumental methods of research. To assess and control the quality and safety of the 

developed beverages, a list of indicators has been formed, which includes organoleptic and 

physico-chemical indicators. For these indicators, the characteristics and norms that the drinks 

must meet have been established experimentally. The list also includes microbiological and 

hygienic safety indicators, the permissible levels of which are regulated by the Technical 

regulation of the Customs Union TR CU 021/2011 "On food safety". The results of 

experimental studies to determine the actual values of safety indicators of beverage samples 

for compliance with the requirements of specified document are presented. The practical 

significance of the results is that the list of quality and safety indicators can be applied in the 

development of technical documents (technical specifications, standards of organizations) that 

establish requirements for the quality and safety of not only functional drinks "Soluble 

chicory enriched with antioxidants" and "Soluble Chicory enriched with dietary fiber", but 

also similar products.  



ð 16 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

Keywords: food products, identification, organoleptic indicators, physical and 

chemical indicators, safety indicators 

 

Введение. ʆʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʩʬʝʨʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʜʦʣʛʦʩʨʦʯʥʳʡ ʧʝʨʠʦʜ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ 

ʥʘʩʝʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʝʡ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʝʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʙʷʟʘʪʝʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʦʚ 

ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ [1] ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʦʚ ʊʘʤʦʞʝʥʥʦʛʦ 

ʩʦʶʟʘ. ʉʦʛʣʘʩʥʦ ʜʦʢʫʤʝʥʪʫ [2] ʧʦʪʨʝʙʣʝʥʠʝ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʩ ʥʠʟʢʠʤʠ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʩʥʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʠ ʨʘʟʚʠʪʠʷ 

ʨʷʜʘ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘʩʝʣʝʥʠʷ, ʧʦʵʪʦʤʫ ʩʪʨʘʪʝʛʠʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ 

ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘʜʣʝʞʘʱʝʛʦ ʢʘʯʝʩʪʚʘ. ʂʘʯʝʩʪʚʦ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ, ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʨʠʪʝʨʠʝʚ ʠʭ ʠʜʝʥʪʠʬʠʢʘʮʠʠ [3]. ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʦʙʦʩʥʦʚʘʥʘ ʚ ʠʩʪʦʯʥʠʢʘʭ [4] - 

[8]. ɺ ʥʠʭ ʧʨʝʜʣʦʞʝʥʳ ʧʫʪʠ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʶ, ʦʮʝʥʢʫ ʠ ʢʦʥʪʨʦʣʴ ʬʘʢʪʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ. ʈʘʩʩʤʦʪʨʝʥʳ ʪʘʢʞʝ ʧʨʦʙʣʝʤʳ ʨʝʘʣʠʟʘʮʠʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, 

ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʝʛʦ ʥʦʨʤʘʪʠʚʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʢʣʶʯʝʚʳʝ ʧʦʟʠʮʠʠ, ʦʙʦʟʥʘʯʝʥʥʳʝ ʚ ʜʦʢʫʤʝʥʪʘʭ [1] - [3] ʠ ʠʩʪʦʯʥʠʢʘʭ [4] - [8], ʩʪʘʚʷʪ 

ʟʘʜʘʯʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʠ ʢʦʥʪʨʦʣʶ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ. 

Объекты и методы исследования. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ 

ʦʙʨʘʟʮʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʧʠʪʢʦʚ çʎʠʢʦʨʠʡ ʨʘʩʪʚʦʨʠʤʳʡ, ʦʙʦʛʘʱʝʥʥʳʡ 

ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠè ʠ çʎʠʢʦʨʠʡ ʨʘʩʪʚʦʨʠʤʳʡ, ʦʙʦʛʘʱʝʥʥʳʡ ʧʠʱʝʚʳʤʠ ʚʦʣʦʢʥʘʤʠè. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʪʘʥʜʘʨʪʥʳʝ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ. 

Результаты и их обсуждение. ʅʘ ʦʜʥʦʤ ʠʟ ʵʪʘʧʦʚ ʨʘʙʦʪʳ, ʚʳʧʦʣʥʷʝʤʦʡ ʚ 

ʨʘʤʢʘʭ ʟʘʷʚʣʝʥʥʦʡ ʪʝʤʳ çʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʘʩʪʚʦʨʠʤʳʭ 

ʥʘʧʠʪʢʦʚ ʥʘ ʦʩʥʦʚʝ ʮʠʢʦʨʠʷ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʬʠʪʦʩʳʨʴʷ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚè ʥʘʤʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʮʝʧʪʫʨʥʳʝ ʢʦʤʧʦʟʠʮʠʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʧʠʪʢʦʚ çʎʠʢʦʨʠʡ ʨʘʩʪʚʦʨʠʤʳʡ, ʦʙʦʛʘʱʝʥʥʳʡ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠè ʠ 

çʎʠʢʦʨʠʡ ʨʘʩʪʚʦʨʠʤʳʡ, ʦʙʦʛʘʱʝʥʥʳʡ ʧʠʱʝʚʳʤʠ ʚʦʣʦʢʥʘʤʠè [9].  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʯ, ʠʟʣʦʞʝʥʥʳʭ ʚʦ ʚʚʝʜʝʥʠʠ, ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʦʮʝʥʢʠ ʠ 

ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʦʤʧʣʝʢʩ ʧʦʢʘʟʘʪʝʣʝʡ, ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʳʭ ʚ ʥʦʨʤʘʪʠʚʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʘʭ ʥʘ 

ʢʦʥʢʨʝʪʥʳʡ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʪ. ʈʝʟʫʣʴʪʘʪʦʤ ʦʮʝʥʢʠ ʠ ʢʦʥʪʨʦʣʷ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʪʨʝʙʦʚʘʥʠʷʤ ʵʪʠʭ ʜʦʢʫʤʝʥʪʦʚ. 

ʆʜʥʘʢʦ ʘʥʘʣʠʟ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʥʦʨʤʘʪʠʚʥʦʡ ʠ 

ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʧʦʢʘʟʘʣ ʦʪʩʫʪʩʪʚʠʝ ʥʝ ʪʦʣʴʢʦ ʝʜʠʥʦʛʦ 

ʜʦʢʫʤʝʥʪʘ, ʥʦ ʠ ʝʜʠʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʯʘʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘʧʠʪʢʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʩʣʝʜʫʶʱʝʛʦ ʵʪʘʧʘ ʨʘʙʦʪʳ ʚ ʨʘʤʢʘʭ 

ʟʘʷʚʣʝʥʥʦʡ ʪʝʤʳ ʷʚʣʷʣʘʩʴ ʟʘʜʘʯʘ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʝʨʝʯʥʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʦʮʝʥʢʠ ʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘʧʠʪʢʦʚ.  

ɺ ʧʝʨʝʯʝʥʴ ʚʢʣʶʯʝʥʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʜʣʷ 

ʢʘʞʜʦʛʦ ʠʟ ʢʦʪʦʨʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ ʫʩʪʘʥʦʚʣʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʥʦʨʤʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʘʭ 1 ʠ 2.  



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 17 ð   

 

ʊʘʙʣʠʮʘ 1. 

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʧʠʪʢʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʢʘʟʘʪʝʣʷ 

ɺʥʝʰʥʠʡ ʚʠʜ ʩʫʭʦʛʦ 

ʧʨʦʜʫʢʪʘ 

ʉʤʝʩʴ ʢʦʤʧʦʥʝʥʪʦʚ, ʩʦʛʣʘʩʥʦ ʨʝʮʝʧʪʫʨʘʤ, ʚ ʚʠʜʝ ʭʦʨʦʰʦ ʩʳʧʫʯʝʛʦ 

ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʛʦ ʧʦʨʦʰʢʘ, ʙʝʟ ʢʦʤʦʯʢʦʚ 

ʎʚʝʪ ʩʫʭʦʛʦ ʧʨʦʜʫʢʪʘ 

ʆʙʫʩʣʦʚʣʝʥ ʩʦʯʝʪʘʥʠʝʤ ʮʚʝʪʦʚ ʢʦʤʧʦʥʝʥʪʦʚ: ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʢʦʨʠʯʥʝʚʳʡ, ʩʚʦʡʩʪʚʝʥʥʳʡ ʨʘʩʪʚʦʨʠʤʦʤʫ ʮʠʢʦʨʠʶ, ʩ ʚʢʣʶʯʝʥʠʝʤ ʯʘʩʪʠʮ 

ʨʘʟʣʠʯʥʦʛʦ ʮʚʝʪʘ, ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʜʨʫʛʠʭ ʚʠʜʦʚ ʬʠʪʦʩʳʨʴʷ 

ɸʨʦʤʘʪ ʠ ʚʢʫʩ 

ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ 

ʥʘʧʠʪʢʘ 

ɸʨʦʤʘʪ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʡ, ʩʚʦʡʩʪʚʝʥʥʳʡ ʩʦʯʝʪʘʥʠʶ ʘʨʦʤʘʪʘ 

ʨʘʩʪʚʦʨʠʤʦʛʦ ʮʠʢʦʨʠʷ ʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ; ʚʢʫʩ ʥʘʩʳʱʝʥʥʳʡ ʩ 

ʚʳʨʘʞʝʥʥʳʤ ʧʨʠʚʢʫʩʦʤ, ʩʚʦʡʩʪʚʝʥʥʳʤ ʩʤʝʩʠ ʢʦʤʧʦʥʝʥʪʦʚ, ʛʘʨʤʦʥʠʯʥʳʡ, 

ʩʣʘʜʢʠʡ, ʩ ʤʷʛʢʦʡ ʧʨʠʷʪʥʦʡ ʛʦʨʝʯʴʶ 

 

ʊʘʙʣʠʮʘ 2. 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʧʠʪʢʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʅʦʨʤʘ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʚʣʘʛʠ, %, ʥʝ ʙʦʣʝʝ 5,0 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʩʪʚʦʨʝʥʠʷ ʚ ʚʦʜʝ, ʤʠʥ, ʥʝ ʙʦʣʝʝ:  

- ʚ ʛʦʨʷʯʝʡ ʚʦʜʝ (96-98 
0
ʉ) 0,5 

- ʚ ʭʦʣʦʜʥʦʡ ʚʦʜʝ (18-20 
0
ʉ) 3,0 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ (ʯʘʩʪʠʮ ʥʝ ʙʦʣʝʝ 0,3 ʤʤ ʚ 

ʥʘʠʙʦʣʴʰʝʤ ʣʠʥʝʡʥʦʤ ʠʟʤʝʨʝʥʠʠ), %, ʥʝ ʙʦʣʝʝ 

 

3,0Ŀ10
-4
 

ʇʦʩʪʦʨʦʥʥʠʝ ʧʨʠʤʝʩʠ ʅʝ ʜʦʧʫʩʢʘʶʪʩʷ 

 

ʉʨʘʚʥʝʥʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʟʛʦʪʦʚʣʝʥʥʳʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʧʠʪʢʦʚ ʥʘ ʦʩʥʦʚʝ ʨʘʩʪʚʦʨʠʤʦʛʦ ʮʠʢʦʨʠʷ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ 

ʥʦʨʤʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʚ ʪʘʙʣʠʮʘʭ 1 ʠ 2, ʧʦʟʚʦʣʠʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʜʘʥʥʫʶ 

ʧʨʦʜʫʢʮʠʶ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʢʦʥʪʨʦʣʷ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʷʚʣʷʝʪʩʷ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʚ ʧʝʨʝʯʝʥʴ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʢʣʶʯʝʥʳ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʜʦʧʫʩʪʠʤʳʝ ʫʨʦʚʥʠ 

ʢʦʪʦʨʳʭ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʳ ʚ ʥʦʨʤʘʪʠʚʥʦʤ ʜʦʢʫʤʝʥʪʝ [10]. ʌʘʢʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʥʘʧʠʪʢʦʚ ʥʘ ʦʩʥʦʚʝ ʨʘʩʪʚʦʨʠʤʦʛʦ ʮʠʢʦʨʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 3 ʠ 4. 

ʊʘʙʣʠʮʘ 3. 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʇʦʢʘʟʘʪʝʣʠ 
ɼʦʧʫʩʪʠʤʳʝ ʫʨʦʚʥʠ ʧʦ 

[14] 

ʌʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 

çʎʠʢʦʨʠʡ ʨʘʩʪʚʦʨʠʤʳʡ, 

ʦʙʦʛʘʱʝʥʥʳʡ 

ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠè 

çʮʠʢʦʨʠʡ 

ʨʘʩʪʚʦʨʠʤʳʡ, 

ʦʙʦʛʘʱʝʥʥʳʡ 

ʧʠʱʝʚʳʤʠ 

ʚʦʣʦʢʥʘʤʠè 

ʇʘʪʦʛʝʥʥʳʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, 

ʚ ʪ.ʯ. ʩʘʣʴʤʦʥʝʣʣʳ 

ʅʝ ʜʦʧʫʩʢʘʶʪʩʷ 

ɺ 25 ʛ 
ʅʝ ʦʙʥʘʨʫʞʝʥʦ ʚ 25 ʛ 

ʂʄɸʌɸʥʄ 
ʅʝ ʙʦʣʝʝ 

5Ŀ10
4
 ʢʦʝ/ʛ 

3Ŀ10
2
 ʢʦʝ/ʛ 5Ŀ10

2
 ʢʦʝ/ʛ 

ɹɻʂʇ (ʢʦʣʠʬʦʨʤʳ) 
ʅʝ ʜʦʧʫʩʢʘʶʪʩʷ 

ɺ 1 ʛ 
ʅʝ ʦʙʥʘʨʫʞʝʥʦ ʚ 1 ʛ 

ɼʨʦʞʞʠʠ ʠ ʧʣʝʩʝʥʠ (ʚ 

ʩʫʤʤʝ) 

ʅʝ ʙʦʣʝʝ 

10 ʢʦʝ/ʛ 

ʄʝʥʝʝ 

2 ʢʦʝ/ʛ 

ʄʝʥʝʝ 

5 ʢʦʝ/ʛ 



ð 18 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʊʘʙʣʠʮʘ 4. 

ɻʠʛʠʝʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʇʦʢʘʟʘʪʝʣʠ 
ɼʦʧʫʩʪʠʤʳʝʫʨʦʚʥʠ 

ʧʦ [14] 

ʌʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 

çʎʠʢʦʨʠʡ ʨʘʩʪʚʦʨʠʤʳʡ, 

ʦʙʦʛʘʱʝʥʥʳʡ 

ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠè 

çʎʠʢʦʨʠʡ 

ʨʘʩʪʚʦʨʠʤʳʡ, 

ʦʙʦʛʘʱʝʥʥʳʡ 

ʧʠʱʝʚʳʤʠ 

ʚʦʣʦʢʥʘʤʠè 

ʊʦʢʩʠʯʥʳʝ ʵʣʝʤʝʥʪʳ, 

ʤʛ/ʢʛ, ʥʝ ʙʦʣʝʝ: 
   

- ʩʚʠʥʝʮ 0,3 0,015 0,011 

- ʤʳʰʴʷʢ 0,1 ʤʝʥʝʝ 0,02 

- ʢʘʜʤʠʡ 0,03 0,001 0,005 

- ʨʪʫʪʴ 0,005 ʥʝ ʦʙʥʘʨʫʞʝʥʦ 

 

ʂʦʥʪʨʦʣʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʧʠʪʢʦʚ ʥʘ ʦʩʥʦʚʝ ʨʘʩʪʚʦʨʠʤʦʛʦ ʮʠʢʦʨʠʷ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦʢʘʟʘʪʝʣʷʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʪʘʙʣʠʮʘʭ 3 ʠ 4, ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʠʭ 

ʙʝʟʦʧʘʩʥʦʩʪʴ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʪʘʙʣʠʮʘʭ 1-4 ʩʬʦʨʤʠʨʦʚʘʥ ʧʝʨʝʯʝʥʴ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʦʮʝʥʢʠ ʠ 

ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʧʠʪʢʦʚ ʥʘ ʦʩʥʦʚʝ ʨʘʩʪʚʦʨʠʤʦʛʦ 

ʮʠʢʦʨʠʷ.  

ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ [10] ʜʣʷ 

ʦʪʥʝʩʝʥʠʷ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʢ ʦʙʲʝʢʪʘʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʝʝ ʠʜʝʥʪʠʬʠʢʘʮʠʶ, ʢʦʪʦʨʘʷ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʥʘʠʤʝʥʦʚʘʥʠʶ ʠ (ʠʣʠ) 

ʧʨʠʟʥʘʢʘʤ, ʠʟʣʦʞʝʥʥʳʤ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʪʘʢʦʡ ʧʨʦʜʫʢʮʠʠ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʧʠʪʢʠ ʧʦʟʠʮʠʦʥʠʨʫʶʪʩʷ ʢʘʢ ʦʙʦʛʘʱʝʥʥʳʝ, ʪ.ʝ. ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʦʥʠ ʧʨʠʦʙʨʝʪʘʶʪ ʚ ʧʨʦʮʝʩʩʝ ʦʙʦʛʘʱʝʥʠʷ ʨʘʩʪʚʦʨʠʤʦʛʦ ʮʠʢʦʨʠʷ 

ʧʠʱʝʚʳʤʠ ʚʦʣʦʢʥʘʤʠ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʬʠʪʦʩʳʨʴʷ. ʇʦʵʪʦʤʫ, ʢʨʦʤʝ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʘʭ 1-4, ʚ ʧʝʨʝʯʝʥʴ ʜʦʣʞʥʳ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʪʘʢʞʝ 

ʠʥʜʠʢʘʪʦʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʢʦʥʪʨʦʣʷ ʠʭ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʨʝʮʝʧʪʫʨ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʣʝʜʫʶʱʠʡ ʵʪʘʧ ʨʘʙʦʪʳ ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʨʦʚʝʜʝʥʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʥʢʨʝʪʥʦʛʦ ʧʝʨʝʯʥʷ ʠ ʬʘʢʪʠʯʝʩʢʠʭ 

ʟʥʘʯʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ 

ʬʠʪʦʩʳʨʴʷ, ʚʭʦʜʷʱʝʛʦ ʚ ʩʦʩʪʘʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʧʠʪʢʦʚ çʎʠʢʦʨʠʡ ʨʘʩʪʚʦʨʠʤʳʡ, 

ʦʙʦʛʘʱʝʥʥʳʡ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠè ʠ çʎʠʢʦʨʠʡ ʨʘʩʪʚʦʨʠʤʳʡ, ʦʙʦʛʘʱʝʥʥʳʡ ʧʠʱʝʚʳʤʠ 

ʚʦʣʦʢʥʘʤʠè. 

Заключение. ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʧʝʨʝʯʝʥʴ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʦʮʝʥʢʠ ʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʧʠʪʢʦʚ 

çʎʠʢʦʨʠʡ ʨʘʩʪʚʦʨʠʤʳʡ, ʦʙʦʛʘʱʝʥʥʳʡ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠè ʠ çʎʠʢʦʨʠʡ ʨʘʩʪʚʦʨʠʤʳʡ, 

ʦʙʦʛʘʱʝʥʥʳʡ ʧʠʱʝʚʳʤʠ ʚʦʣʦʢʥʘʤʠè, ʥʦ ʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ 

(ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʩʪʘʥʜʘʨʪʦʚ ʦʨʛʘʥʠʟʘʮʠʡ), ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʢʘʯʝʩʪʚʫ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʘʥʘʣʦʛʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ. ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʨʫʢʦʧʠʩʠ 

ʧʨʦʚʝʜʝʥʘ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʩʫʙʩʠʜʠʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʚ ʨʘʤʢʘʭ 

ʇʨʦʛʨʘʤʤʳ ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʘʢʘʜʝʤʠʡ ʥʘʫʢ 

ʥʘ 2013-2020 ʛʦʜʳ (ʪʝʤʘ ˉ 0529-2019-0065). 
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Аннотация 
ʇʦʢʘʟʘʥ ʥʝʜʦʩʪʘʪʦʢ ʤʝʪʦʜʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʫʯʝʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʭʤʝʣʝʩʫʰʠʣʦʢ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 
ʠʩʧʘʨʷʝʤʦʡ ʚʣʘʛʠ, ʚ ʩʠʣʫ ʥʘʣʠʯʠʷ ʚ ʰʠʰʢʘʭ ʭʤʝʣʷ ʚʣʘʛʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʩʚʷʟʠ. ʇʦ 
ʘʥʘʣʦʛʠʠ ʩ ʩʫʰʢʦʡ ʟʝʨʥʘ ʧʨʠʚʝʜʝʥ ʘʣʛʦʨʠʪʤ ʬʦʨʤʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʮʝʥʢʠ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʭʤʝʣʝʩʫʰʠʣʦʢ ʚ ʧʣʘʥʦʚʳʭ ʪʦʥʥʘʭ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʫʯʝʪʘ ʵʪʦʛʦ 
ʧʦʢʘʟʘʪʝʣʷ ʜʣʷ ʦʮʝʥʢʠ ʠʭ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʫʩʣʦʚʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ ʠʭ ʨʘʙʦʪʳ.  

Ключевые слова: ʭʤʝʣʝʩʫʰʠʣʢʘ; ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ; ʧʣʘʥʦʚʘʷ ʪʦʥʥʘ; 
ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

 
Abstract 
The disadvantage of the method used to account for the performance of hop dryers and 

the subsequent determination of their energy efficiency by the amount of evaporated 
moisture, due to the presence of various forms of bonding in the hop cones, is shown. By 
analogy with grain drying, an algorithm for formalizing the process of evaluating the 
performance of hoppers dryers in planned tons and the subsequent consideration of this 
indicator to assess their energy efficiency, including under the conditions of using various 
operating modes, is given. 

Keywords: hop dryer; performance; planned ton; energy efficiency. 
 
ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʭʤʝʣʝʩʫʰʠʣʦʢ ʪʨʘʜʠʮʠʦʥʥʦ, ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʧʣʦʜʦ- ʠ 

ʦʚʦʱʝʩʫʰʠʣʢʘʤʠ, ʧʨʠʥʷʪʦ ʦʮʝʥʠʚʘʪʴ ʚ ʢʛ ʠʩʧʘʨʝʥʥʦʡ ʚʣʘʛʠ [3; 12; 15], ʭʦʪʷ ʜʣʷ ʚʩʝʭ 
ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʩʫʰʢʠ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʩʚʷʟʠ. ɺ ʩʠʣʫ ʵʪʦʛʦ 
ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʥʘ ʫʜʘʣʝʥʠʝ ʚʣʘʛʠ ʠʟ ʪʝʭ ʞʝ ʰʠʰʝʢ ʭʤʝʣʷ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʩʫʰʢʠ 
ʥʝʩʦʧʦʩʪʘʚʠʤʳ ʩ ʵʥʝʨʛʦʟʘʪʨʘʪʘʤʠ ʥʘ ʟʘʢʣʶʯʠʪʝʣʴʥʳʭ ʵʪʘʧʘʭ ʩʫʰʢʠ. 

ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʧʨʘʢʪʠʢʘ, ʥʘ ʧʨʠʤʝʨʝ ʩʫʰʢʠ ʟʝʨʥʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʧʨʠʙʣʠʞʝʥʥʳʤ 
ʘʥʘʣʦʛʦʤ ʰʠʰʝʢ ʭʤʝʣʷ, ʢʘʢ ʦʙʲʝʢʪʘ ʩʫʰʢʠ (ʚ ʩʠʣʫ ʪʘʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʢʘʢ: ʩʪʨʫʢʪʫʨʘ 



ð 20 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
ʤʘʪʝʨʠʘʣʘ; ʬʦʨʤʳ ʩʚʷʟʠ ʚʣʘʛʠ; ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ; ʦʩʦʙʝʥʥʦʩʪʠ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ 
ʩʪʨʦʝʥʠʷ; ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ) ʧʦʢʘʟʘʣʘ, ʯʪʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʙʣʠʟʢʠʭ ʧʦ ʦʙʲʝʤʫ 
ʩʫʰʢʠ ʭʤʝʣʷ ʠ ʨʘʙʦʪʘʶʱʠʭ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʠ ʥʘ ʦʜʥʦʪʠʧʥʦʤ 
ʦʙʦʨʫʜʦʚʘʥʠʠ, ʩʫʱʝʩʪʚʫʶʪ ʙʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ ʚ ʫʜʝʣʴʥʳʭ ʨʘʩʭʦʜʘʭ ʪʦʧʣʠʚʘ ʠ 
ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʩʫʰʢʫ [1; 9]. ʕʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʥʘʫʯʥʦ 
ʦʙʦʩʥʦʚʘʥʥʳʭ ʥʦʨʤ ʫʜʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʪʦʧʣʠʚʘ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʩʫʰʢʫ ʭʤʝʣʷ, ʢʘʢ 
ʦʜʥʦʛʦ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ, ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ. 

ɻʆʉʊ 28150-89 (ʉʊ ʉʕɺ 6187-88) ʍʤʝʣʝʩʫʰʠʣʢʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ. 
ʇʦʢʘʟʘʪʝʣʠ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ, ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʚʥʦʚʴ 
ʧʨʦʠʟʚʦʜʠʤʳʝ ʭʤʝʣʝʩʫʰʠʣʢʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʩʫʰʢʠ ʠ 
ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʭʤʝʣʷ, ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣ. 1 (ʧʦ ʩʫʱʝʩʪʚʫ, 
ʥʦʨʤʘʪʠʚʥʳʝ) ʧʦʢʘʟʘʪʝʣʠ ʫʜʝʣʴʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʪʝʧʣʦʚʦʡ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ 
ʵʪʠʭ ʫʩʪʘʥʦʚʢʘʭ ʜʣʷ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ [4].  

ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʚ ʭʤʝʣʝʩʫʰʠʣʢʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʮʝʣʝʡ ʩʫʰʢʠ, ʧʦʩʢʦʣʴʢʫ ʚ ʟʦʥʫ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʩʪʫʧʘʝʪ 
ʦʪʨʘʙʦʪʘʥʥʳʡ (ʠ ʚʜʦʙʘʚʦʢ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʚʣʘʞʥʝʥʥʳʡ) ʘʛʝʥʪ ʩʫʰʢʠ. ʊʦ ʝʩʪʴ ʚ ʟʦʥʝ 
ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʠʤʝʶʪ ʤʝʩʪʦ ʟʘʪʨʘʪʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʥʘ 
ʥʫʞʜʳ ʧʝʨʝʤʝʱʝʥʠʷ ʧʨʦʩʫʰʝʥʥʦʛʦ ʭʤʝʣʷ ʠ ʥʘʛʥʝʪʘʥʠʷ ʫʚʣʘʞʥʝʥʥʦʛʦ ʚʦʟʜʫʭʘ. 

ʊʘʙʣʠʮʘ 1 
ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʥʘ ʦʧʝʨʘʮʠʠ ʩʫʰʢʠ ʠ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʰʠʰʝʢ ʭʤʝʣʷ* 

ɺʠʜ ʵʥʝʨʛʠʠ 
ʋʜʝʣʴʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ, ɻɼʞ 

ʥʘ ʠʩʧʘʨʝʥʠʝ 1 ʪ ʚʦʜʳ ʥʘ ʩʫʰʢʫ 1 ʪ ʭʤʝʣʷ 

ʊʝʧʣʦʚʘʷ  5,0 18,5 

ʕʣʝʢʪʨʠʯʝʩʢʘʷ 0,4 1,5 

ʉʫʤʤʘʨʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ 5,4 20,0 

ʇʨʠʤʝʯʘʥʠʷ* 

¶ ʪʝʤʧʝʨʘʪʫʨʘ ʩʫʰʠʣʴʥʦʛʦ ʚʦʟʜʫʭʘ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 65 ʉ̄; 

¶ ʠʩʭʦʜʥʘʷ ʚʣʘʞʥʦʩʪʴ ʭʤʝʣʷ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ (80°2%); 

¶  ʢʦʥʝʯʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʳʩʫʰʝʥʥʦʛʦ ʭʤʝʣʷ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ (6°1)%; 

¶  ʢʦʥʝʯʥʘʷ ʚʣʘʞʥʦʩʪʴ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʭʤʝʣʷ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ (11°1)% 

 
ʀʩʧʦʣʴʟʫʝʤʳʡ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʜʣʷ ʦʮʝʥʢʠ ʟʘʪʨʘʪ ʪʝʧʣʦʪʳ ʥʘ ʩʫʰʢʫ ʣʶʙʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʧʦʢʘʟʘʪʝʣʴ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʪʝʧʣʦʪʳ Sq (ʚʢʣʶʯʘʷ, ʧʦʤʠʤʦ ʧʦʪʝʨʴ ʚ 
ʪʝʧʣʦʛʝʥʝʨʘʪʦʨʝ, ʟʘʪʨʘʪʳ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ, ʘ ʪʘʢʞʝ ʧʦʪʝʨʠ ʥʘ ʥʘʛʨʝʚ ʤʘʪʝʨʠʘʣʘ, ʚ 
ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʯʝʨʝʟ ʦʛʨʘʞʜʝʥʠʷ ʩʫʰʠʣʢʠ ʠ ʩ ʦʪʨʘʙʦʪʘʥʥʳʤ ʘʛʝʥʪʦʤ ʩʫʰʢʠ) ʚ 
ʧʝʨʝʩʯʝʪʝ ʥʘ 1 ʢʛ ʠʩʧʘʨʝʥʥʦʡ ʚʣʘʛʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ, ʥʘʩʢʦʣʴʢʦ ʬʘʢʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ 
ʪʝʧʣʦʪʳ ʧʨʝʚʳʰʘʶʪ ʩʢʨʳʪʫʶ ʪʝʧʣʦʪʫ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚʦʜʳ r ( ʧʨʠ ʠʩʧʘʨʝʥʠʠ ʩ 
ʦʪʢʨʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ) ʧʨʠ ʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʤʘʪʝʨʠʘʣʘ [11]. 

ʈʘʩʩʤʦʪʨʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʳ ʠ ʧʘʨʘ (ʥʘ ʣʠʥʠʠ 
ʥʘʩʳʱʝʥʠʷ) ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʨʘʩʯʝʪʘʭ ʟʘʚʠʩʠʤʦʩʪʠ ʚʠʜʘ r = (2500 ï bq) q, ʛʜʝ b = const, ʥʝʧʨʘʚʦʤʝʨʥʦ, ʧʦʩʢʦʣʴʢʫ ʧʦ 

ʤʝʨʝ ʨʦʩʪʘ ʪʝʤʧʝʨʘʪʫʨʳ ʤʘʪʝʨʠʘʣʘ q ʨʘʩʪʝʪ ʠ ʚʝʣʠʯʠʥʘ b [11]. 
ʈʘʩʯʝʪʳ, ʥʘ ʧʨʠʤʝʨʝ ʩʫʰʢʠ ʟʝʨʥʘ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦʧʫʩʪʠʤʳʭ 

ʧʨʝʜʝʣʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ ʟʝʨʥʘ ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʪʘ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚʦʜʳ (ʢɼʞ / 
ʢʛʚʣ), 

 r = 2500 ï (2,3 + 0,0014 q) q, (1) 

ʪʦ ʝʩʪʴ ʚʝʣʠʯʠʥʘ b = 2,3 + 0,0014 q ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʪʝʢʫʱʠʭ 
ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʟʝʨʥʘ. 

ʀʩʧʦʣʴʟʫʷ ʚʳʨʘʞʝʥʠʝ (1) ʠ ʧʨʠʥʠʤʘʷ ʪʝʤʧʝʨʘʪʫʨʫ ʰʠʰʝʢ ʭʤʝʣʷ ʥʘ ʫʨʦʚʥʝ 

ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ qʩʨ ( ʉ̄) ʤʝʞʜʫ ʥʘʯʘʣʴʥʦʡ q0 (ʥʘ ʚʭʦʜʝ ʚ ʟʦʥʫ ʩʫʰʢʠ, ʥʘ ʧʨʠʤʝʨʝ 
ʪʨʝʭʢʦʥʚʝʡʝʨʥʦʡ ʭʤʝʣʝʩʫʰʠʣʢʠ ʇʍɹ-750ʢ) ʠ ʢʦʥʝʯʥʦʡ  (ʧʦʩʣʝ 3 ʢʦʥʚʝʡʝʨʘ) 

ʪʝʤʧʝʨʘʪʫʨʦʡ q3 ʰʠʰʝʢ ʭʤʝʣʷ, qʩʨ = (q0 + q3)/2 = (20 + 60)/2 = 40 ̄ʉ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 21 ð   

 
ʬʘʢʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʪʝʧʣʦʪʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʠʩʧʘʨʝʥʠʝ 1 ʪ ʚʣʘʛʠ: r = 10

3
 [2500 ï 

(2,3 + 0,0014 q) q] = 10
3
 [2500 ï (2,3 + 0,0014Ö40)Ö40] = 2 405 760 ʢɼʞ º 2,4 ɻɼʞ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʫʷ ʧʦʥʷʪʠʝ çʪʝʨʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ 

ʜʝʡʩʪʚʠʷè hʪ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʧʦʣʝʟʥʦ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʪʝʧʣʦʪʳ (ʪʦ 
ʝʩʪʴ ʧʦʰʝʜʰʝʡ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ) ʢ ʩʫʤʤʘʨʥʳʤ ʟʘʪʨʘʪʘʤ ʪʝʧʣʦʪʳ ʥʘ ʧʨʦʮʝʩʩ ʩʫʰʢʠ, 
ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʜʣʷ ʭʤʝʣʝʩʫʰʠʣʦʢ ʫʢʘʟʘʥʥʳʡ ʚʳʰʝ ʥʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ [4] 

ʦʧʨʝʜʝʣʷʝʪ hʪ = 2,4/5,0 = 0,48, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʟʥʘʯʝʥʠʡ ʪʝʨʤʠʯʝʩʢʦʛʦ ʂʇɼ 
ʩʫʰʠʣʦʢ ʜʣʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʰʠʨʦʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʥʘʟʚʘʥʠʡ. 

ɿʥʘʯʝʥʠʝ Sq, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ qʠʩʧ (ʪʦ ʝʩʪʴ ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʪʘ, ʧʦʰʝʜʰʘʷ 
ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ) ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʷʪ ʦʪ ʚʣʘʞʥʦʩʪʠ ʣʶʙʦʛʦ, 
ʧʦʜʚʝʨʛʘʝʤʦʛʦ ʩʫʰʢʝ, ʢʦʣʣʦʠʜʥʦʛʦ ʢʘʧʠʣʣʷʨʥʦ-ʧʦʨʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʏʝʤ ʙʣʠʞʝ 
ʚʣʘʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʚʥʦʚʝʩʥʦʤʫ ʟʥʘʯʝʥʠʶ, ʪʝʤ ʙʦʣʴʰʝ ʪʝʧʣʦʪʳ ʪʨʝʙʫʝʪʩʷ ʥʘ ʝʝ 
ʠʩʧʘʨʝʥʠʝ ʚ ʩʚʷʟʠ ʩ ʥʘʣʠʯʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʩʚʷʟʠ ʩ ʤʘʪʝʨʠʘʣʦʤ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ 
ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ 
ʟʘʪʨʘʪʠʪʴ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʵʪʦʡ ʩʚʷʟʠ ʠ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ. 

ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʟʝʨʥʦʩʫʰʝʥʠʷ, ʚ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 
ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʯʠʩʣʦ ʯʘʩʦʚ ʨʘʙʦʪʳ ʢʦʥʢʨʝʪʥʦʡ 
ʟʝʨʥʦʩʫʰʠʣʢʠ, ʧʨʠʥʷʪʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʢʘʟʘʪʝʣʴ çʥʦʨʤʘ ʨʘʩʭʦʜʘ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ 
ʩʫʰʢʫ ʦʜʥʦʡ ʧʣʘʥʦʚʦʡ ʪʦʥʥʳ ʟʝʨʥʘè [9]. 

ʇʦʥʷʪʠʝ çʧʣʘʥʦʚʘʷ ʪʦʥʥʘè ʚʚʝʜʝʥʦ ʜʣʷ ʫʯʝʪʘ ʦʙʲʝʤʘ ʨʘʙʦʪʳ ʠ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʟʝʨʥʦʩʫʰʠʣʦʢ ʚ ʫʩʣʦʚʥʳʭ ʧʣʘʥʦʚʳʭ ʝʜʠʥʠʮʘʭ. ɺ ʢʘʯʝʩʪʚʝ ʵʪʘʣʦʥʘ 
ʟʘ ʦʜʥʫ ʧʣʘʥʦʚʫʶ ʝʜʠʥʠʮʫ ʧʨʠʥʷʪʘ ʦʜʥʘ ʪʦʥʥʘ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ 
ʥʘʟʥʘʯʝʥʠʷ ʚʣʘʞʥʦʩʪʴʶ 20%, ʚʳʩʫʰʝʥʥʘʷ ʜʦ ʚʣʘʞʥʦʩʪʠ 14%. ʇʨʠ ʩʫʰʢʝ ʟʝʨʥʘ ʜʨʫʛʠʭ 
ʢʫʣɹʪʫʨ ʠ ʜʨʫʛʠʭ ʟʥʘʯʝʥʠʡ ʚʣʘʞʥʦʩʪʠ ʚʚʦʜʷʪ ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, 
ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʪʘʙʣʠʮʘʤ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʩʫʰʢʝ ʟʝʨʥʘ [6; 9]. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠ ʟʘ ʨʫʙʝʞʦʤ ʠʩʧʦʣʴʟʫʶʪ ʧʦʥʷʪʠʝ, ʙʣʠʟʢʦʝ ʢ 
ʧʣʘʥʦʚʦʡ ʪʦʥʥʝ. ɺ ʨʝʢʣʘʤʥʳʭ ʧʨʦʩʧʝʢʪʘʭ ʟʘʨʫʙʝʞʥʳʭ ʟʝʨʥʦʩʫʰʠʣʦʢ ʪʨʘʜʠʮʠʦʥʥʦ 
ʫʢʘʟʳʚʘʶʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʠ ʩʥʷʪʠʠ ʚʣʘʛʠ ʩ 19 ʜʦ 14% (ʠʥʦʛʜʘ, ʧʨʠ ʩʥʷʪʠʠ 
ʚʣʘʛʠ ʩ 18 ʜʦ 14%). ɼʝʡʩʪʚʫʶʱʠʝ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʟʥʘʯʝʥʠʷ ʚʣʘʞʥʦʩʪʠ çʩ 20 ʜʦ 14%è 
ʙʳʣʠ ʚʚʝʜʝʥʳ ʣʠʰʴ ʚ 1960 ʛ., ʘ ʜʦ ʵʪʦʛʦ ʦʬʠʮʠʘʣʴʥʦ, ʧʨʠ ʨʘʩʰʠʬʨʦʚʢʝ ʧʦʥʷʪʠʷ 
çʧʣʘʥʦʚʘʷè ʪʦʥʥʘ ʫʢʘʟʳʚʘʣʘʩʴ ʚʣʘʞʥʦʩʪʴ ʚ ʧʨʝʜʝʣʘʭ 17é14% [14]. ʇʨʠ ʧʝʨʝʭʦʜʝ ʦʪ 
ʪʘʙʣʠʮ ʩ ʜʠʘʧʘʟʦʥʦʤ ʚʣʘʞʥʦʩʪʠ 17é14% ʢ ʪʘʙʣʠʮʘʤ ʩ ʜʠʘʧʘʟʦʥʦʤ 20é14% ʙʳʣ 
ʩʜʝʣʘʥ ʧʝʨʝʩʯʝʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ, ʠʜʝʥʪʠʯʥʦʛʦ 
ʧʦ ʤʝʪʦʜʦʣʦʛʠʠ ʧʨʠʤʝʥʝʥʠʷ ʚʨʝʤʝʥʥ·ʤʫ ʧʦʜʦʙʠʶ, ʠʩʧʦʣʴʟʫʝʤʦʤʫ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 
ʧʨʦʮʝʩʩʦʚ ʥʘ ʦʩʥʦʚʝ ʪʝʦʨʠʠ ʧʦʜʦʙʠʷ, ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʤʝʪʦʜʦʤ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ [2; 
8]. ʇʨʠ ʵʪʦʤ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ (1960 ʛ.) ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʪʘʙʣʠʮʳ [7] ʚ ʨʘʩʯʝʪʝ ʥʘ 
ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʜʚʝʨʛʘʝʤʦʛʦ ʩʫʰʢʝ ʟʝʨʥʘ 30,5%, ʘ ʟʘʪʝʤ 
(1982 ʛ.) ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʪʘʙʣʠʮʳ ʚ ʨʘʩʯʝʪʝ ʥʘ ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘʯʘʣʴʥʦʡ 
ʚʣʘʞʥʦʩʪʠ ʧʦʜʚʝʨʛʘʝʤʦʛʦ ʩʫʰʢʝ ʟʝʨʥʘ 40,0% [6].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʥʷʪʠʝ çʧʣʘʥʦʚʘʷè ʪʦʥʥʘ ʧʦʥʷʪʠʝ ʯʠʩʪʦ ʫʩʣʦʚʥʦʝ. 
ɽʩʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʪʘʙʣ. 1, ʥʝʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʥʘ 

ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘʯʘʣʴʥʦʡ ʠ ʢʦʥʝʯʥʦʡ ʚʣʘʞʥʦʩʪʠ ʰʠʰʝʢ 

ʭʤʝʣʷ (80°2% ® 6%). ɸ ʚʝʜʴ ʚ ʧʨʘʢʪʠʢʝ ʩʫʰʢʠ ʭʤʝʣʷ ʚʦʟʤʦʞʥʳ ʚʘʨʠʘʥʪʳ ʩ ʜʨʫʛʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʥʘʯʘʣʴʥʦʡ ʠ ʢʦʥʝʯʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ: 75%  ® 6%; 75% ® 8%; 82% ® 

8% ʠ ʣʶʙʳʝ ʜʨʫʛʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ 66% ® 6% (ʢʦʛʜʘ ʧʦʩʣʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʝʤʘ 
ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʠʨʦʚʘʥʠʷ ʩʚʝʞʝʫʙʨʘʥʥʳʭ ʰʠʰʝʢ ʭʤʝʣʷ ʚ ʪʝʯʝʥʠʝ 12é14 ʯ ʚʣʘʞʥʦʩʪʴ 
ʰʠʰʝʢ, ʧʦʩʪʫʧʘʶʱʠʭ ʥʘ ʩʫʰʢʫ ʤʦʞʝʪ ʧʦʥʠʟʠʪʴʩʷ ʩ 80% ʜʦ 66%). ʇʦʵʪʦʤʫ, ʚ ʩʠʣʫ 
ʥʝʩʦʧʦʩʪʘʚʠʤʦʩʪʠ ʟʥʘʯʝʥʠʡ ʚʣʘʞʥʦʩʪʠ (ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʬʦʨʤ ʩʚʷʟʠ ʚʣʘʛʠ) ʤʦʛʫʪ 
ʚʦʟʥʠʢʥʫʪʴ ʩʣʦʞʥʦʩʪʠ ʩ ʦʮʝʥʢʦʡ ʬʘʢʪʠʯʝʩʢʠʭ ʫʜʝʣʴʥʳʭ ʟʘʪʨʘʪ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʥʘ 
ʩʫʰʢʫ ʰʠʰʝʢ ʭʤʝʣʷ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʧʨʘʰʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠ ʜʘʞʝ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʚʝʜʝʥʠʷ, ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʩʫʰʢʦʡ ʟʝʨʥʘ, ʧʦʥʷʪʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ 
ʤʝʪʦʜʦʣʦʛʠʠ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʳ ʧʨʦʩʫʰʝʥʥʳʭ ʰʠʰʝʢ ʭʤʝʣʷ ʚ ʧʣʘʥʦʚʳʭ ʝʜʠʥʠʮʘʭ. ʀ 



ð 22 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
ʫʞʝ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʦʮʝʥʠʚʘʪʴ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʭʤʝʣʝʩʫʰʠʣʦʢ ʧʦ ʫʜʝʣʴʥʳʤ 
ʟʘʪʨʘʪʘʤ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ (ʠʣʠ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ) ʥʘ ʩʫʰʢʫ ʦʜʥʦʡ ʧʣʘʥʦʚʦʡ ʪʦʥʥʳ 
ʰʠʰʝʢ ʭʤʝʣʷ. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʘ ʦʮʝʥʢʠ ʦʙʲʝʤʘ ʧʨʦʩʫʰʝʥʥʳʭ ʰʠʰʝʢ ʭʤʝʣʷ ʚ ʧʣʘʥʦʚʳʝ 
ʪʦʥʥʳ ʠʩʧʦʣʴʟʫʝʤ ʤʝʪʦʜ çʦʧʪʠʤʘʣʴʥʳʭè ʢʦʥʝʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʚ ʦʩʥʦʚʫ ʢʦʪʦʨʦʛʦ 
ʧʦʣʦʞʝʥʦ ʩʦʦʪʥʦʰʝʥʠʝ [11] 

 ʂʚ = (w0
c
 ï w2

c
) / (w0

c
 ï w2ʦʧʪ

c
), (2) 

ʛʜʝ ʂʚ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʚʦʜʘ ʤʘʩʩʳ ʧʨʦʩʫʰʝʥʥʦʛʦ ʟʝʨʥʘ ʚ ʧʣʘʥʦʚʳʝ ʝʜʠʥʠʮʳ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʯʘʣʴʥʦʡ ʠ ʢʦʥʝʯʥʦʡ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ; ʙʝʟʨʘʟʤʝʨʥʘʷ ʚʝʣʠʯʠʥʘ, 
ʥʦʩʷʱʘʷ ʚʪʦʨʦʝ ʥʘʟʚʘʥʠʝ ï ʢʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʣʘʛʦʩʲʝʤʘ; 
w0

c
, w2

c
, w2ʦʧʪ

c
 ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘʯʘʣʴʥʘʷ, ʢʦʥʝʯʥʘʷ (ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʩʫʰʢʠ) ʠ 

ʢʦʥʝʯʥʘʷ çʦʧʪʠʤʘʣʴʥʘʷè ʚʣʘʞʥʦʩʪʴ, ʚ ʨʘʩʯʝʪʝ ʥʘ ʤʘʩʩʫ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʟʝʨʥʘ, %. 
ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʳʨʘʞʝʥʠʝʤ (2), ʥʘʤʠ, ʥʘ ʦʩʥʦʚʝ ʧʨʠʚʝʜʝʥʥʦʡ 

ʚ [9] ʪʘʙʣʠʮʝ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʂʚ ʜʣʷ ʟʝʨʥʘ ʩ ʥʘʯʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚʣʘʞʥʦʩʪʠ ʚ 
ʜʠʘʧʘʟʦʥʝ 13,5é40,0% ʠ ʢʦʥʝʯʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚ ʜʠʘʧʘʟʦʥʝ 12,0é35,0%, ʙʳʣʘ 
ʧʦʩʪʨʦʝʥʘ ʧʨʠʚʝʜʝʥʥʘʷ ʥʘ ʨʠʩ. 1 ʛʨʘʬʠʯʝʩʢʘʷ ʧʦʣʠʥʦʤʠʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 
ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʣʘʛʦʩʲʝʤʘ ʂʚ ʜʣʷ ʟʝʨʥʘ ʚ ʜʠʘʧʘʟʦʥʝ ʥʘʯʘʣʴʥʦʡ 
ʚʣʘʞʥʦʩʪʠ w0 = 16,0é20%, ʧʨʠ ʢʦʥʝʯʥʦʡ ʚʣʘʞʥʦʩʪʠ w2 = 14,0%.  

 
ʈʠʩʫʥʦʢ 1 ï ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʣʘʛʦʩʲʝʤʘ ʂʚ ʦʪ ʥʘʯʘʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ 

 

ɼʘʣʝʝ, ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʡ, ʯʪʦ ʠ ʟʝʨʥʦ, ʠ ʰʠʰʢʠ ʭʤʝʣʷ ʷʚʣʷʶʪʩʷ ʢʦʣʣʦʠʜʥʳʤʠ 

ʢʘʧʠʣʣʷʨʥʦ-ʧʦʨʠʩʪʳʤʠ ʪʝʣʘʤʠ [1; 10; 16], ʘ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʰʠʰʢʠ ʭʤʝʣʷ ʩʦʜʝʨʞʘʪ 

ʧʨʠʤʝʨʥʦ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ ʚʣʘʛʠ, ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ, ʘʥʘʣʦʛʠʯʥʳʡ 

ʠʩʧʦʣʴʟʦʚʘʥʥʦʤʫ (ʠʥʞʝʥʝʨ ʂʠʨʟʥʝʨ ʆ.ɹ., 1957é1958 ʛʛ.) ʧʨʠ ʧʝʨʝʩʯʝʪʝ ʠʩʭʦʜʥʳʭ 

ʪʘʙʣʠʮ ʩ ʚʣʘʞʥʦʩʪʴʶ ʚ ʜʠʘʧʘʟʦʥʝ 17é14% ʢ ʪʘʙʣʠʮʝ ʩ ʚʣʘʞʥʦʩʪʴʶ ʚ ʜʠʘʧʘʟʦʥʝ 

20é14%. ʇʨʠ ʵʪʦʤ ʟʘʜʘʣʠʩʴ ʜʠʘʧʘʟʦʥʦʤ ʚʣʘʞʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ 66é6%. ʀʤʝʥʥʦ ʧʨʠ 

ʵʪʠʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ʚʣʘʞʥʦʩʪʠ ʠ ʚ ʟʝʨʥʝ ʠ ʰʠʰʢʘʭ ʭʤʝʣʷ, ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ [1; 10; 13], 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝʦʙʣʘʜʘʶʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠ ʩʚʷʟʘʥʥʦʡ ʚʣʘʛʠ. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠ ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʰʠʰʝʢ w0 =66,0% ʠ ʢʦʥʝʯʥʦʡ ʚʣʘʞʥʦʩʪʠ 

ʰʠʰʝʢ w2 = 6,0%, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʥʘʯʝʥʠʷ ʂʚ =1, ʢʦʥʝʯʥʘʷ çʦʧʪʠʤʘʣʴʥʘʷè ʚʣʘʞʥʦʩʪʴ 

ʰʠʰʝʢ ʭʤʝʣʷ ʜʦʣʞʥʘ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ w2ʦʧʪ =6,0%.  

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʥʘʥʝʩʝʥʥʘʷ ʥʘ ʨʠʩ. 2 ʧʦʣʠʥʦʤʠʘʣʴʥʘʷ ʛʨʘʬʠʯʝʩʢʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʣʘʛʦʩʲʝʤʘ ʂʚ ʜʣʷ ʰʠʰʝʢ ʭʤʝʣʷ ʚ 

ʜʠʘʧʘʟʦʥʝ ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ w0 = 26,0é80,0%, ʧʨʠ ʢʦʥʝʯʥʦʡ ʚʣʘʞʥʦʩʪʠ w2 = 6,0%. 
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Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 23 ð   

 

 
ʈʠʩʫʥʦʢ 2 ï ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʂʚ ʦʪ ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʰʠʰʝʢ ʭʤʝʣʷ 

 

ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʯʝʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʨʘʞʝʥʠʷ 

(2), ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʟʥʘʯʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʙʱʫʶ ʤʘʩʩʫ ʰʠʰʝʢ ʭʤʝʣʷ, 

ʪʦ ʝʩʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ, ʠʩʧʦʣʴʟʫʷ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʝ ʦʪʥʦʩʠʪʝʣʴʥʦ w2ʦʧʪ ʚʳʨʘʞʝʥʠʝ 

(2)  

 w2ʦʧʪ = w0 ï (w0 ï w2) / ʂʚ, (3) 

ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ, ʥʘʥʝʩʝʥʥʳʝ ʚ ʚʠʜʝ ʧʦʣʠʥʦʤʠʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʥʘ ʨʠʩ. 3, 

ʟʥʘʯʝʥʠʷ w2ʦʧʪ ʚ ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝʥʠʡ ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ w0 = 26,0é80,0% ʠ ʧʦʣʫʯʝʥʦ 

ʫʨʘʚʥʝʥʠʝ, ʩʧʨʘʚʝʜʣʠʚʦʝ ʜʣʷ ʨʘʩʯʝʪʘ w2ʦʧʪ ʚ ʣʶʙʦʤ ʜʠʘʧʘʟʦʥʝ ʠʩʭʦʜʥʦʡ ʚʣʘʞʥʦʩʪʠ 

ʰʠʰʝʢ ʭʤʝʣʷ: 

 w2ʦʧʪ = -0,0000756(w ï 25)
3
 + 0,0087(w ï 25)

2
 + 0,1925(w ï 25) ï 11,302. (4) 

 
ʈʠʩʫʥʦʢ 3 ï ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʥʝʯʥʦʡ çʦʧʪʠʤʘʣʴʥʦʡè ʚʣʘʞʥʦʩʪʠ w2ʦʧʪ (%) ʦʪ ʥʘʯʘʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʰʠʰʝʢ ʭʤʝʣʷ (%) 
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ð 24 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʨʘʞʝʥʠʡ (2) ʠ (4) ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʩʯʝʪʳ ʩ 

ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʭʤʝʣʝʩʫʰʠʣʢʠ ʚ ʧʣʘʥ. ʪ / ʯ ʠ ʧʦʩʣʝʜʫʶʱʝʡ 

ʦʮʝʥʢʠ ʝʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ (ʢʛʫ.ʪ / ʧʣʘʥ. ʪ), ʯʪʦ ʧʦʢʘʞʝʤ ʥʘ ʥʠʞʝʧʨʠʚʝʜʝʥʥʦʤ 

ʧʨʠʤʝʨʝ. 

Пример: ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 3 ʷʨʫʩʥʦʡ ʭʤʝʣʝʩʫʰʠʣʢʠ ʧʦ ʠʩʧʘʨʝʥʥʦʡ ʚʣʘʛʝ (ʚ 

ʧʨʠʚʷʟʢʝ ʢ ʪʘʙʣ. 1) W = 1000 ʢʛ / ʯ; ʚʣʘʞʥʦʩʪʴ ʰʠʰʝʢ ʭʤʝʣʷ: ʜʦ ʩʫʰʢʠ ï w0 = 80%, 

ʧʦʩʣʝ ʩʫʰʢʠ (ʧʦʩʣʝ 3 ʷʨʫʩʘ) ï w3 = 6%.  

Решение: ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʭʤʝʣʝʩʫʰʠʣʢʠ (ʢʛ / ʯ) ʧʨʠ ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ 

ʰʠʰʝʢ ʭʤʝʣʷ  

G0 = W (100 ï w3) / (w0 ï w3) = 1000 (100 ï 6) / (80 ï6) = 1270,27 ʢʛ / ʯ. 

ʂʦʥʝʯʥʘʷ ʦʧʪʠʤʘʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʧʨʠ ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʰʠʰʝʢ ʭʤʝʣʷ 80% 

ʩʦʩʪʘʚʣʷʝʪ, ʩʦʛʣʘʩʥʦ (4): 

W3ʦʧʪ = -0,0000756(w ï 25)
3
 + 0,0087(w ï 25)

2
 + 0,1925(w ï 25) ï 11,302 = 

= -0,0000756(80 ï 25)
3
 + 0,0087(80 ï 25)

2
 + 0,1925(80 ï 25) ï 11,302 = 13,03%. 

ʂʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʣʘʛʦʩʲʝʤʘ ʧʨʠ ʩʥʠʞʝʥʠʠ ʚʣʘʞʥʦʩʪʠ ʩ 80% ʜʦ 6% 

ʩʦʩʪʘʚʣʷʝʪ, ʩʦʛʣʘʩʥʦ (2), ʚ ʫʩʣʦʚʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʥʘʯʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʠ: 

ʂʚ = (w0 ï w3) / (w0 ï w3ʦʧʪ) = (80 ï 6) / (80 ï 13,03) = 1,105. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʭʤʝʣʝʩʫʰʠʣʢʠ  

G = 10
-3
ÖG0 ʂʚ = 10

-3
Ö1270,27Ö1,105 = 1,404 ʧʣʘʥ. ʪ / ʯ. 

ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ ʩʫʰʢʫ ʰʠʰʝʢ bʫ, ʩ ʫʯʝʪʦʤ ʥʦʨʤʘʪʠʚʥʦʛʦ 

ʨʘʩʭʦʜʘ ʪʝʧʣʦʪʳ ɺʥ (ɻɼʞ) ʥʘ ʠʩʧʘʨʝʥʠʝ 1 ʪ ʚʣʘʛʠ (ʪʘʙʣ. 1) ʠ ʥʠʟʰʝʡ ʪʝʧʣʦʪʳ ʩʛʦʨʘʥʠʷ 

ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ Qʥ
ʨ
 (ʢɼʞ / ʢʛ), ʩʦʩʪʘʚʣʷʝʪ: 

bʫ = (10
6
Öɺʥ / Qʥ

ʨ
) / G = (10

6
Ö5 / 29330) / 1,404 = 121,42 ʢʛʫ.ʪ / ʧʣʘʥ. ʪ. 

Основные результаты и выводы 

ʇʦʢʘʟʘʥʦ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʝʪʦʜʠʢʠ ʫʯʝʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʦʮʝʥʢʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʭʤʝʣʝʩʫʰʠʣʦʢ. 

ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʩʫʰʢʦʡ ʟʝʨʥʘ, ʧʨʝʜʣʦʞʝʥʦ, ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʜʣʷ ʫʯʝʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʥʷʪʠʝ çʧʣʘʥʦʚʘʷ ʪʦʥʥʘè, ʧʦʜ ʢʦʪʦʨʦʡ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ 1 ʪ ʰʠʰʝʢ ʭʤʝʣʷ, ʧʨʦʩʫʰʝʥʥʳʭ ʦʪ 66% ʜʦ 6% ʚʣʘʞʥʦʩʪʠ.  

ʀʪʦʛʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʥʦʡ 

ʤʝʪʦʜʠʢʠ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʣʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʦʮʝʥʢʝ ʩʨʘʚʥʠʪʝʣʴʥʦʡ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʭʤʝʣʝʩʫʰʠʣʦʢ ʠ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ ʠʭ 

ʨʘʙʦʪʳ. 

***  
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Аннотация 

ɼʘʥʦ ʦʧʠʩʘʥʠʝ ʩʫʱʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʚʪʦʨʦʤ ʤʝʪʦʜʘ çʦʧʪʠʤʘʣʴʥʳʭè 

ʢʦʥʝʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʝʛʦ ʦʩʥʦʚʝ 

ʦʙʦʙʱʝʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʠ ʥʘʛʨʝʚʘ 

ʟʝʨʥʘ ʜʣʷ ʦʮʝʥʢʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʠ ʨʝʞʠʤʦʚ 

ʩʫʰʢʠ ʟʝʨʥʘ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʦʧʠʩʘʥʠʝ ʢʠʥʝʪʠʢʠ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʡ ʩʫʰʢʠ ʟʝʨʥʘ, ʚ 

ʫʩʣʦʚʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʛʝʥʪʘ ʩʫʰʢʠ ʩ ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʧʦ ʭʦʜʫ ʧʨʦʮʝʩʩʘ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʚʳʟʳʚʘʝʪ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʧʠʩʘʥʠʷ ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʡ ʩʫʰʢʠ, ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʪʨʫʜʥʦʩʪʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚʦ ʚʪʦʨʫʶ ʩʪʫʧʝʥʴ ʩʫʰʢʠ ʧʦʩʪʫʧʘʝʪ ʟʝʨʥʦ ʩ ʯʘʩʪʠʯʥʦ 

ʦʙʝʟʚʦʞʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʧʦʚʳʰʝʥʥʦʡ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʥʘʯʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ, 

ʪʝʤʧʝʨʘʪʫʨʦʡ. ɼʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʜʦʩʪʘʪʦʯʥʘʷ ʥʘʜʝʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ 

çʦʧʪʠʤʘʣʴʥʳʭè ʢʦʥʝʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʡ 

ʩʫʰʢʠ ʟʝʨʥʘ. ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ 

ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʡ ʩʫʰʢʠ ʟʝʨʥʘ ʩ ʫʩʨʝʜʥʝʥʥʳʤʠ ʧʦ ʩʪʫʧʝʥʷʤ ʩʫʰʢʠ ʧʘʨʘʤʝʪʨʘʤʠ ʘʛʝʥʪʘ 

ʩʫʰʢʠ. 

Ключевые слова: ʩʫʰʢʘ ʟʝʨʥʘ; ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʝʟʚʦʞʠʚʘʥʠʷ; ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʥʘʛʨʝʚʘ; ʢʨʠʚʘʷ ʩʫʰʢʠ; ʪʝʨʤʦʛʨʘʤʤʘ; ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

 

Abstract 
The essence of the method of çoptimalè final parameters developed by the author and 

the possibilities of using the generalized functional dependences of the efficiency of 

dehydration and heating of grain obtained on its basis to assess the comparative energy 

efficiency of various options and modes of drying the grain are described. It is noted that the 

description of the kinetics of two-stage drying of grain, under conditions of using a drying 

agent with parameters varying during the process, causes, in contrast to the description of 

one-stage drying, certain difficulties. This is due to the fact that grain with a partially 

dehydrated surface and increased temperature in comparison with the initial value enters the 

second stage of drying. The possibility and sufficient reliability of using the method of 

çoptimalè final parameters for modeling the process of two-stage drying of grain is proved. 
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For a comparative assessment, we used the results of calculating a single-stage drying of grain 

with the drying agent parameters averaged over the steps of drying. 

Keywords: grain drying; dehydration efficiency; heating efficiency; drying curve; 

thermogram; modeling. 

 

ɼʝʡʩʪʚʫʶʱʘʷ ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʩʫʰʢʝ ʟʝʨʥʘ [1], ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʚʩʝ 

ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʰʘʭʪʥʳʝ ʧʨʷʤʦʪʦʯʥʳʝ ʠ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʝ ʟʝʨʥʦʩʫʰʠʣʢʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʥʘ ʵʣʝʚʘʪʦʨʘʭ, ʭʣʝʙʦʧʨʠʝʤʥʳʭ, ʟʝʨʥʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʠ ʜʨʫʛʠʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ɸʇʂ ʘʥʘʣʦʛʠʯʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʚʢʣʶʯʘʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢ 

ʦʜʥʦʩʪʫʧʝʥʯʘʪʳʭ, ʪʘʢ ʠ ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʭ ʨʝʞʠʤʦʚ ʩʫʰʢʠ. 

ɺ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʜʣʷ ʘʥʘʣʠʟʘ ʢʠʥʝʪʠʢʠ ʩʫʰʢʠ ʟʝʨʥʘ, ʢʘʢ ʠ ʣʶʙʳʭ 

ʜʨʫʛʠʭ ʚʣʘʞʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʠʥʷʪʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʨʝʭ ʢʨʠʚʳʭ, ʚ ʯʠʩʣʝ 

ʢʦʪʦʨʳʭ: ʢʨʠʚʘʷ ʩʫʰʢʠ (ʘʙʩʦʣʶʪʥʘʷ ʚʣʘʞʥʦʩʪʴ, ʪʦ ʝʩʪʴ ʚʣʘʞʥʦʩʪʴ ʚ ʨʘʩʯʝʪʝ ʥʘ ʤʘʩʩʫ 

ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʟʝʨʥʘ, ʢʘʢ ʬʫʥʢʮʠʷ ʚʨʝʤʝʥʠ); ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʢʨʠʚʘʷ (ʪʝʤʧʝʨʘʪʫʨʘ 

ʟʝʨʥʘ, ʢʘʢ ʬʫʥʢʮʠʷ ʤʝʥʷʶʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ ʟʥʘʯʝʥʠʡ ʝʛʦ ʘʙʩʦʣʶʪʥʦʡ 

ʚʣʘʞʥʦʩʪʠ), ʠʣʠ, ʢʘʢ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʡ ʚʘʨʠʘʥʪ ï ʪʝʨʤʦʛʨʘʤʤʘ (ʪʝʤʧʝʨʘʪʫʨʘ 

ʟʝʨʥʘ, ʢʘʢ ʬʫʥʢʮʠʷ ʚʨʝʤʝʥʠ); ʢʨʠʚʘʷ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ (ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ, ʢʘʢ ʬʫʥʢʮʠʷ 

ʘʙʩʦʣʶʪʥʦʡ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ). ɿʥʘʯʝʥʠʷ ʧʦʩʣʝʜʥʝʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʫʪʝʤ ʦʙʨʘʙʦʪʢʠ 

ʢʨʠʚʳʭ ʩʫʰʢʠ ʧʦ ʩʧʝʮʠʘʣʴʥʦʡ ʤʝʪʦʜʠʢʝ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʨʠʚʳʭ ʩʫʰʢʠ ʠ ʪʝʨʤʦʛʨʘʤʤ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʨʝʤʝʥʥʳʝ 

ʟʘʚʠʩʠʤʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʘʙʩʦʣʶʪʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʟʝʨʥʘ [2, ʩ. 22]. 

ɺ ʫʩʣʦʚʠʷʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʡ ʩʫʰʢʠ ʟʝʨʥʘ (ʪʦ ʝʩʪʴ ʧʨʠ 

ʥʘʣʠʯʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ), ʧʨʦʮʝʜʫʨʘ ʧʦʩʪʨʦʝʥʠʷ ʢʨʠʚʳʭ 

ʩʫʰʢʠ ʠ ʪʝʨʤʦʛʨʘʤʤ ʥʝ ʚʳʟʳʚʘʝʪ ʧʨʦʙʣʝʤ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʨʦʮʝʩʩʘ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʡ ʩʫʰʢʠ ʚʦʟʥʠʢʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʝʤ, 

ʯʪʦ ʚʦ ʚʪʦʨʫʶ ʩʪʫʧʝʥʴ (ʚʦ ʚʪʦʨʫʶ ʟʦʥʫ) ʩʫʰʢʠ ʧʦʩʪʫʧʘʝʪ ʟʝʨʥʦ ʩ ʯʘʩʪʠʯʥʦ 

ʦʙʝʟʚʦʞʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʦʪʣʠʯʘʶʱʝʡʩʷ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʟʝʨʥʘ ʥʘ 

ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʩʫʰʢʠ. 

ʆʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʠʥʝʪʠʢʠ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʡ ʩʫʰʢʠ 

ʚ ʰʘʭʪʥʳʭ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʟʝʨʥʦʩʫʰʠʣʢʘʭ ʧʦʢʘʟʘʣ [3] ʧʨʘʢʪʠʯʝʩʢʠ ʘʙʩʦʣʶʪʥʦʝ 

ʩʦʚʧʘʜʝʥʠʝ ʢʦʥʝʯʥʳʭ ʟʥʘʯʝʥʠʡ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ (ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ d = 

0,31%) ʠ ʚʧʦʣʥʝ ʜʦʧʫʩʪʠʤʫʶ ʜʣʷ ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ (d 

= 4,40%) ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʥʝʯʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʟʝʨʥʘ ʥʘ ʚʳʭʦʜʝ ʠʟ 2 ʟʦʥʳ 

(ʩʪʫʧʝʥʠ) ʩʫʰʢʠ ʚ ʫʩʣʦʚʠʷʭ ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʡ (ʧʨʠ ʩʨʝʜʥʝʡ ʜʣʷ 1 ʠ 2 ʩʪʫʧʝʥʝʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʘʛʝʥʪʘ ʩʫʰʢʠ tʩʨ) ʠ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʡ ʩʫʰʢʠ (ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ 

ʩʦʯʝʪʘʥʠʠ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʜʣʷ 1 ʠ 2 ʩʪʫʧʝʥʝʡ ʪʝʤʧʝʨʘʪʫʨʝ ʘʛʝʥʪʘ ʩʫʰʢʠ t1ʩ+2ʩ). 

ɼʨʫʛʦʡ ʚʘʨʠʘʥʪ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʨʘʩʯʝʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʠʥʝʪʠʢʠ 

ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʡ ʩʫʰʢʠ ʚ ʰʘʭʪʥʳʭ ʧʨʷʤʦʪʦʯʥʳʭ ʟʝʨʥʦʩʫʰʠʣʢʘʭ ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ d = 1,4% ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʥʝʯʥʳʭ ʟʥʘʯʝʥʠʡ ʚʣʘʞʥʦʩʪʠ 

ʟʝʨʥʘ ʠ d = 2,39% ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʥʝʯʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʟʝʨʥʘ [4]. 

ɺʦʟʤʦʞʥʦʡ ʧʨʠʯʠʥʦʡ ʥʘʣʠʯʠʷ ʫʢʘʟʘʥʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ (ʦʩʦʙʝʥʥʦ ʧʦ ʢʦʥʝʯʥʳʤ 

ʟʥʘʯʝʥʠʷʤ ʪʝʤʧʝʨʘʪʫʨʳ: 4,4% ʜʣʷ ʰʘʭʪʥʦʡ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʦʡ ʟʝʨʥʦʩʫʰʠʣʢʠ ʠ 2,39% 

ʜʣʷ ʰʘʭʪʥʦʡ ʧʨʷʤʦʪʦʯʥʦʡ ʟʝʨʥʦʩʫʰʠʣʢʠ) ʷʚʣʷʝʪʩʷ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʠʥʠʤʘʝʤʳʭ ʚ 

ʨʘʩʯʝʪ ʟʥʘʯʝʥʠʡ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʠ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʳ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ ʦʪʩʯʝʪʘ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ ʢʦ ʚʪʦʨʦʡ ʩʪʫʧʝʥʠ ʩʫʰʢʠ, ʪʦ 

ʝʩʪʴ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʘʛʝʥʪʘ ʩʫʰʢʠ t1ʩ ʢ ʪʝʤʧʝʨʘʪʫʨʝ t2ʩ. ʂʨʦʤʝ ʪʦʛʦ, ʦʧʨʝʜʝʣʝʥʥʦʝ, 

ʧʨʘʚʜʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ, ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ 

ʧʝʨʝʭʦʜʘ ʦʪ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ ʩʫʰʢʠ ʢʦ ʚʪʦʨʦʡ (ʪʦ ʝʩʪʴ ʢʦʛʜʘ ʦʥʦ ʥʝ ʚ ʮʝʣʳʭ ʝʜʠʥʠʮʘʭ). 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 27 ð   

 

ʉ ʮʝʣʴʶ ʠʩʢʣʶʯʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʧʨʦʚʝʨʢʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʡ ʩʫʰʢʠ 

ʟʝʨʥʘ ʤʝʪʦʜʘ çʦʧʪʠʤʘʣʴʥʳʭè ʢʦʥʝʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ [2, ʩ. 66-87, 95-97, 161-164].  

ʆʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʦʙʦʙʱʝʥʥʳʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʠ ʥʘʛʨʝʚʘ ʟʝʨʥʘ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ kw ʠ kq, ʠʟʤʝʨʷʝʤʳʭ ʚ ʜʦʣʷʭ ʝʜʠʥʠʮʳ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʣʘʛʦʩʲʝʤʘ, ʫʯʠʪʳʚʘʶʱʠʡ 

ʚʟʘʠʤʦʩʚʷʟʴ ʠʩʭʦʜʥʦʡ w
c
0 ʠ ʪʝʢʫʱʝʡ w

c
 ʚʣʘʞʥʦʩʪʠ ʚ ʨʘʩʯʝʪʝ ʥʘ ʤʘʩʩʫ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 

ʟʝʨʥʘ (ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʘʙʩʦʣʶʪʥʦʡ ʚʣʘʞʥʦʩʪʠ), ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ: 

 kw = (w
c
0 ï w

c
) / (w

c
0 ï w

c
2ʦʧʪ), (1) 

ʛʜʝ w2ʦʧʪ
c
 ïʢʦʥʝʯʥʘʷ çʦʧʪʠʤʘʣʴʥʘʷè ʚʣʘʞʥʦʩʪʴ ʚ ʨʘʩʯʝʪʝ ʥʘ ʤʘʩʩʫ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 

ʟʝʨʥʘ (%) ʧʨʠ kw = 1. 

ʂʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʛʨʝʚʘ ʟʝʨʥʘ kq, ʫʯʠʪʳʚʘʶʱʠʡ ʚʟʘʠʤʦʩʚʷʟʴ 

ʥʘʯʘʣʴʥʦʡ q0 ʠ ʪʝʢʫʱʝʡ q ʪʝʤʧʝʨʘʪʫʨʳ ʟʝʨʥʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ: 

 kq = (q ï q0) / (q2ʦʧʪ ï q0), (2) 

ʛʜʝ q2ʦʧʪ ï ʢʦʥʝʯʥʘʷ çʦʧʪʠʤʘʣʴʥʘʷè ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ (ʉ̄) ʧʨʠ kq = 1. 

ɿʥʘʯʝʥʠʷ çʦʧʪʠʤʘʣʴʥʳʭè ʟʥʘʯʝʥʠʡ ʚʣʘʞʥʦʩʪʠ w2ʦʧʪ
c
 ʠ ʪʝʤʧʝʨʘʪʫʨʳ q2ʦʧʪ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ, ʢʘʢ ʬʫʥʢʮʠʠ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ. ɺ ʠʭ ʯʠʩʣʝ ʤʦʛʫʪ ʙʳʪʴ: 

ʪʝʤʧʝʨʘʪʫʨʘ, ʩʢʦʨʦʩʪʴ (ʢʘʢ ʚʘʨʠʘʥʪ, ʤʘʩʩʦʚʘʷ ʩʢʦʨʦʩʪʴ) ʠ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʘʛʝʥʪʘ 

ʩʫʰʢʠ; ʥʘʯʘʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʟʦʥʫ ʩʫʰʢʠ ʟʝʨʥʘ; 

ʪʦʣʱʠʥʘ ʠ ʩʦʩʪʦʷʥʠʝ ʩʣʦʷ ʟʝʨʥʘ; ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ, ʫʯʠʪʳʚʘʶʱʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠ 

ʨʝʞʠʤʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ (ʢʨʠʚʳʭ ʩʫʰʢʠ ʠ 

ʪʝʨʤʦʛʨʘʤʤ), ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʦʙʦʙʱʝʥʥʳʝ (ʩ ʫʯʝʪʦʤ ʚʣʠʷʥʠʷ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ) ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʨʝʤʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʚʠʜʘ: kw = f (t) ʠ  

kq = f (t), ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʝʪ, ʜʣʷ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʡ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ, ʧʦʣʫʯʠʪʴ ʟʘʚʠʩʠʤʦʩʪʠ ʚʠʜʘ: 

 w
c
 = w

c
0 ï kw (w

c
0 ï w

c
2ʦʧʪ); (3) 

 q = q0 + kq (q2ʦʧʪ ï q0). (4) 

ɼʣʷ ʠʣʣʶʩʪʨʘʮʠʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʧʠʩʳʚʘʝʤʦʛʦ ʤʝʪʦʜʘ, ʥʘ ʨʠʩ. 1 ʠ 2 

ʧʨʝʜʩʪʘʚʣʝʥʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʙʦʙʱʝʥʥʳʝ (ʢʘʢ ʬʫʥʢʮʠʠ ʚʨʝʤʝʥʠ ʩʫʰʢʠ) ʟʘʚʠʩʠʤʦʩʪʠ 

kw ʠ kq, ʘ ʪʘʢʞʝ ʯʘʩʪʥʳʝ ʩʣʫʯʘʠ ʵʪʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʣʷ ʫʩʣʦʚʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʛʝʥʪʘ 

ʩʫʰʢʠ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ t1ʩ = 130 ̄ʉ ʠ t2ʩ = 150 ̄ʉ. 

ʇʦʩʣʝʜʫʶʱʘʷ ʦʙʨʘʙʦʪʢʘ ʟʘʚʠʩʠʤʦʩʪʝʡ ʚʠʜʘ (3) ʠ (4) ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ 

ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʘʨʠʘʥʪʦʚ ʩʫʰʢʠ 

ʟʝʨʥʘ. 

ʉ ʫʯʝʪʦʤ ʠʟʣʦʞʝʥʥʦʛʦ, ʚʝʩʴʤʘ ʚʘʞʥʦʡ ʧʨʝʜʩʪʘʚʣʷʣʘʩʴ ʧʨʦʚʝʨʢʘ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ çʦʧʪʠʤʘʣʴʥʳʭè ʢʦʥʝʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʨʦʮʝʩʩʘ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʡ ʩʫʰʢʠ ʟʝʨʥʘ. 

ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʘʩʯʝʪʳ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʙʳʣ ʧʨʠʥʷʪ 

ʚʘʨʠʘʥʪ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʡ ʩʫʰʢʠ ʚ ʰʘʭʪʥʦʡ ʧʨʷʤʦʪʦʯʥʦʡ ʟʝʨʥʦʩʫʰʠʣʢʝ ʪʠʧʘ ɼʉʇ-32ʦʪ 

ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʩ ʘʙʩʦʣʶʪʥʦʡ ʚʣʘʞʥʦʩʪʴʶ w
c
0 = 25,00% ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʟʝʨʥʘ q0 =5,0 ̄ʉ 

ʥʘ ʚʭʦʜʝ ʚ ʧʝʨʚʫʶ ʟʦʥʫ ʩʫʰʢʠ, ʧʨʠ ʨʝʢʦʤʝʥʜʫʝʤʦʡ [1] ʧʨʝʜʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʛʨʝʚʘ 

ʟʝʨʥʘ q2 = 60 ̄ ʉ, ʚ ʫʩʣʦʚʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʛʝʥʪʘ ʩʫʰʢʠ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ: ʚ ʧʝʨʚʦʡ ʟʦʥʝ 

ʩʫʰʢʠ t1ʩ = 130 ̄ʉ; ʚʦ ʚʪʦʨʦʡ ʟʦʥʝ ʩʫʰʢʠ t2ʩ = 150 ̄ʉ; ʩʨʝʜʥʝʡ, ʜʣʷ ʫʩʣʦʚʠʡ ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʡ 

ʩʫʰʢʠ ʚ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘʥʠʷ ʟʝʨʥʘ ʚ 1ʩ ʠ 2ʩ ʟʦʥʘʭ ʩʫʰʢʠ, ʪʦ ʝʩʪʴ ʧʨʠ t(1ʩ+2ʩ), tʩʨ = 

137,7 ̄ʉ.  



ð 28 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 

ʈʠʩʫʥʦʢ 1 ï ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʫʰʢʠ ʟʝʨʥʘ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʘʛʝʥʪʘ ʩʫʰʢʠ 

 
ʇʨʠ ʨʘʩʯʝʪʝ tʩʨ, ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʧʦ ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘʥʠʷ ʟʝʨʥʘ ʚ 

ʧʝʨʚʦʡ (1ʩ) ʠ ʚʪʦʨʦʡ (2ʩ) ʟʦʥʘʭ (ʩʪʫʧʝʥʷʭ) ʩʫʰʢʠ (t1ʩ ʠ t2ʩ), ʘ ʪʘʢʞʝ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ 
(t1ʩ, t2ʩ) ʠ ʩʢʦʨʦʩʪʠ ʘʛʝʥʪʘ ʩʫʰʢʠ ʥʘ ʚʭʦʜʝ ʚ ʧʦʜʚʦʜʷʱʠʝ ʢʦʨʦʙʘ  

(uʧ.ʢ.1ʩ = uʧ.ʢ.2ʩ), ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʬʦʨʤʫʣʘ: 
 

2ʩʧ.ʢ.2ʩ1ʩʧ.ʢ.1ʩ

2ʩʧ.ʢ.2ʩ2c1ʩʧ.ʢ.1ʩc1
ʩʨ ŰɡŰɡ

ŰɡŰɡ

+

+
=

tt
t . (5) 

ʇʨʠ ʵʪʦʤ, ʜʣʷ ʨʘʩʯʝʪʘ ʟʥʘʯʝʥʠʡ ʚʨʝʤʝʥʠ t1ʩ ʠ t2ʩ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʧʦ 

ʩʫʤʤʘʨʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʝʙʳʚʘʥʠʷ ʟʝʨʥʘ ʚ 1ʩ ʠ 2ʩ ʟʦʥʘʭ ʩʫʰʢʠ (t(1ʩ+2ʩ) = 52 ʤʠʥ) ʠ 

ʧʦʣʝʟʥʦʡ ʚʤʝʩʪʠʤʦʩʪʠ ʟʦʥ ʩʫʰʢʠ ʧʨʠ ʥʘʩʳʧʥʦʡ ʧʣʦʪʥʦʩʪʠ ʟʝʨʥʘ ʧʰʝʥʠʮʳ rʥ = 750 ʢʛ / ʤ
3
, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ɽ1ʩ = 16 000 ʢʛ ʠ ɽ2ʩ = 10 200 ʢʛ: t1ʩ = 31,8 º 32,0 ʤʠʥ; t2ʩ = 52,0 ï 31,8 = 20,2 

º 20,0 ʤʠʥ (ʦʢʨʫʛʣʝʥʠʝ ʜʦ ʮʝʣʳʭ ʝʜʠʥʠʮ ʙʳʣʦ ʩʜʝʣʘʥʦ ʩ ʮʝʣʴʶ ʫʩʪʨʘʥʝʥʠʷ ʚʦʟʤʦʞʥʳʭ 
ʧʨʦʙʣʝʤ ʧʨʠ ʛʨʘʬʠʯʝʩʢʦʤ ʧʦʩʪʨʦʝʥʠʠ ʧʨʦʮʝʩʩʘ ʧʝʨʝʭʦʜʘ ʤʝʞʜʫ ʩʪʫʧʝʥʷʤʠ ʩʫʰʢʠ). 

 

ʈʠʩʫʥʦʢ 2 ï ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʛʨʝʚʘ ʟʝʨʥʘ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʘʛʝʥʪʘ ʩʫʰʢʠ 
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Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 29 ð   

 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʩʯʝʪʦʚ, ʥʘ ʦʩʥʦʚʝ ʦʙʨʘʙʦʪʢʠ ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ ʨʠʩ. 1 ʠ 2 

ʦʙʦʙʱʝʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʨʝʤʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʚʣʘʛʦʩʲʝʤʘ kw ʠ ʥʘʛʨʝʚʘ kq, ʥʘ ʵʪʠ ʨʠʩʫʥʢʠ ʙʳʣʠ ʥʘʥʝʩʝʥʳ ʢʦʥʝʯʥʳʝ ʟʥʘʯʝʥʠʷ kw ʠ kq, 

ʨʘʩʩʯʠʪʘʥʥʳʝ ʜʣʷ tʩʨ = 137,7 ʉ̄, ʘ ʟʘʪʝʤ ʧʦʩʪʨʦʝʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩ. 3 

ʤʝʞʢʨʠʪʝʨʠʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʚʠʜʘ kw = f(kq) ʜʣʷ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʨʝʞʠʤʦʚ ʩʫʰʢʠ ʧʨʠ 

t1ʩ ʠ t2ʩ. 

ʉʦʛʣʘʩʥʦ ʨʠʩ. 1 ʠ 2, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʞʠʤʘ t1ʩ = 130 ʉ̄, ʧʦ ʠʩʪʝʯʝʥʠʠ 

ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘʥʠʷ ʟʝʨʥʘ ʚ 1ʩ ʟʦʥʝ ʩʫʰʢʠ (t1ʩ = 32,0 ʤʠʥ), ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʣʘʛʦʩʲʝʤʘ kw ʠ ʥʘʛʨʝʚʘ kq ʠ ʦʩʪʘʚʣʷʶʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 0,766 ʠ 0,868. 

ɸ ʝʩʣʠ ʦʙʨʘʪʠʪʴʩʷ ʢ ʨʠʩ. 2 ʠ 3, ʥʝʩʣʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 1ʩ 

ʟʦʥʝ ʘʛʝʥʪʘ ʩʫʰʢʠ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ t1ʩ = 150 ̄ʉ, ʢʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʛʨʝʚʘ, ʧʨʠ 

ʦʜʠʥʘʢʦʚʦʤ ʩ t1ʩ = 130 ̄ʉ ʟʥʘʯʝʥʠʠ kw = 0,766 (ʧʨʠ  

t1ʩ = 150 ̄ʉ ʵʪʦ ʟʥʘʯʝʥʠʝ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʚʨʝʤʷ t º 26,4 ʤʠʥ), ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ kq 

º 0,970. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʚ ʫʩʣʦʚʠʷʭ ʜʦʩʪʠʞʝʥʠʷ ʟʝʨʥʦʤ ʦʜʠʥʘʢʦʚʦʛʦ ʜʣʷ ʩʨʘʚʥʠʚʘʝʤʳʭ 

ʨʝʞʠʤʦʚ ʟʥʘʯʝʥʠʷ ʚʣʘʞʥʦʩʪʠ, ʠʤʝʝʪ ʤʝʩʪʦ ʥʝʩʦʚʧʘʜʝʥʠʝ ʚ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʘʛʨʝʚʘ ʟʝʨʥʘ. ʕʪʦ, 

ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʥʝʩʢʦʣʴʢʦ ʫʩʣʦʞʥʷʝʪ ʧʨʦʮʝʜʫʨʫ ʧʝʨʝʭʦʜʘ ʦʪ ʦʜʥʦʛʦ ʨʝʞʠʤʘ ʢ 

ʜʨʫʛʦʤʫ ʚ ʫʩʣʦʚʠʷʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʡ ʩʫʰʢʠ ʟʝʨʥʘ. 

 

ʈʠʩʫʥʦʢ 3 ï ɺʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʣʘʛʦʩʲʝʤʘ kw ʠ ʥʘʛʨʝʚʘ ʟʝʨʥʘ kq ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʪʝʤʧʝʨʘʪʫʨʳ ʘʛʝʥʪʘ ʩʫʰʢʠ 

 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʡ 

ʩʫʰʢʠ, ʧʨʠʯʝʤ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʛʦ ʨʝʞʠʤʘ, 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʨʝʜʝʣʷʝʤʦʡ ʧʦ ʚʳʨʘʞʝʥʠʶ (5) ʩʨʝʜʥʝʡ ʧʦ ʩʪʫʧʝʥʷʤ ʩʫʰʢʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʘʛʝʥʪʘ ʩʫʰʢʠ tʩʨ, ʙʳʣʘ ʜʘʥʘ ʦʮʝʥʢʘ ʪʨʝʭ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʘʩʯʝʪʦʚ: ʩ 

ʧʦʧʨʘʚʢʦʡ ʥʘ kq ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʟʥʘʯʝʥʠʷʭ kw; ʩ ʧʦʧʨʘʚʢʦʡ ʥʘ kw ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ 

ʟʥʘʯʝʥʠʷʭ kq; ʩ ʧʦʧʨʘʚʢʦʡ ʥʘ kq ʠ kw ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʟʥʘʯʝʥʠʷʭ ʚʨʝʤʝʥʠ (ʧʨʠ t1ʩ = 32,0 

ʤʠʥ). 

ʈʝʘʣʠʟʘʮʠʷ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʘʩʯʝʪʦʚ ʙʘʟʠʨʦʚʘʣʘʩʴ ʥʘ ʧʦʩʪʨʦʝʥʠʠ 

ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ ʨʠʩ. 4 ʠ 5 ʟʘʚʠʩʠʤʦʩʪʝʡ kw = f(t) ʠ kq = f(t), ʘ ʟʘʪʝʤ, ʥʘ ʠʭ ʦʩʥʦʚʝ, ʚ 

ʨʘʩʯʝʪʘʭ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʘʙʩʦʣʶʪʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʟʝʨʥʘ. 
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ð 30 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 

ʈʠʩʫʥʦʢ 4 ï ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʣʘʛʦʩʲʝʤʘ ʚ ʫʩʣʦʚʠʷʭ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʡ ʩʫʰʢʠ ʟʝʨʥʘ 

 
ɹʘʟʦʡ ʜʣʷ ʩʨʘʚʥʝʥʠʷ (ʠ ʦʮʝʥʢʠ ʧʦʛʨʝʰʥʦʩʪʠ) ʩʣʫʞʠʣʠ ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ (3) ʠ (4) 

ʟʥʘʯʝʥʠʷ ʘʙʩʦʣʶʪʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʟʝʨʥʘ ʚ ʫʩʣʦʚʠʷʭ ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʛʦ 

ʨʝʞʠʤʘ ʩ tʩʨ = 137,7 ̄ʉ: w
c
2 = 15,18%; q2 = 59,63 ̄ ʉ. 

Вариант 1. ʉʦʛʣʘʩʥʦ ʨʠʩ. 1, ʢ ʤʦʤʝʥʪʫ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ ʚ 1ʩ 

ʟʦʥʝ ʩʫʰʢʠ ʧʨʠ t1ʩ = 130 ʉ̄ (t1ʩ = 32,0 ʤʠʥ), ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʣʘʛʦʩʲʝʤʘ kw = 0,766. 

ʉʦʛʣʘʩʥʦ ʨʠʩ. 3, ʧʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʠ kw ʨʘʟʥʠʮʘ ʟʥʘʯʝʥʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʛʨʝʚʘ kq ʜʣʷ 

ʫʩʣʦʚʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʛʝʥʪʘ ʩʫʰʢʠ ʩ ʪʝʤʧʝʨʘʪʫʨʘʤʠ t1ʩ = 130 ʉ̄ ʠ t1ʩ = 150 ʉ̄ 

ʩʦʩʪʘʚʣʷʝʪ: Dkq = 0,966 ï 0,868 = 0,098. 

ʉ ʫʯʝʪʦʤ ʵʪʦʡ ʧʦʧʨʘʚʢʠ Dkq, ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʟʥʘʯʝʥʠʷʭ kw = 0,766, ʢʦʪʦʨʦʝ ʚ 

ʫʩʣʦʚʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʛʝʥʪʘ ʩʫʰʢʠ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ t1ʩ = 150 ̄ʉ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ 26,4 

ʤʠʥ, ʪʦ ʝʩʪʴ ʧʨʠ Dkw = 0, ʢʦʥʝʯʥʳʝ ʟʥʘʯʝʥʠʷ ʘʙʩʦʣʶʪʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʚ 

ʫʩʣʦʚʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʚʪʦʨʦʡ ʩʪʫʧʝʥʠ ʘʛʝʥʪʘ ʩʫʰʢʠ ʩ t2ʩ = 150,0 ̄ʉ, ʩʦʩʪʘʚʠʣʠ: w
c
2 = 

14,8%; q2 = 55,55 ̄ ʉ. 

 

ʈʠʩʫʥʦʢ 5 ï ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʛʨʝʚʘ ʚ ʫʩʣʦʚʠʷʭ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʡ ʩʫʰʢʠ ʟʝʨʥʘ 

 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ:  

ʧʦ ʘʙʩʦʣʶʪʥʦʡ ʚʣʘʞʥʦʩʪʠ dw = 100Ö|15,18 ï 14,08| / 15,18 = 7,25%;  

ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ dq = 100Ö|59,63 ï 55,55| / 59,63 = 6,84%. 
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Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 31 ð   

 
Вариант 2. ʉʦʛʣʘʩʥʦ ʨʠʩ. 2, ʢ ʤʦʤʝʥʪʫ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ ʚ 1ʩ 

ʟʦʥʝ ʩʫʰʢʠ ʧʨʠ t1ʩ = 130 ̄ʉ (t1ʩ = 32,0 ʤʠʥ), ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʛʨʝʚʘ kq = 0,868. ʉʦʛʣʘʩʥʦ 

ʨʠʩ. 3, ʧʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʠ kq ʨʘʟʥʠʮʘ ʟʥʘʯʝʥʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʣʘʛʦʩʲʝʤʘ kw ʜʣʷ 

ʫʩʣʦʚʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʛʝʥʪʘ ʩʫʰʢʠ ʩ ʪʝʤʧʝʨʘʪʫʨʘʤʠ t1ʩ = 130 ʉ̄ ʠ t1ʩ = 150 ʉ̄ 

ʩʦʩʪʘʚʣʷʝʪ: Dkw = 0,559 ï 0,766 = ï0,207. 

ʉ ʫʯʝʪʦʤ ʵʪʦʡ ʧʦʧʨʘʚʢʠ Dkw, ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʟʥʘʯʝʥʠʷʭ kq = 0,868, ʢʦʪʦʨʦʝ ʚ 

ʫʩʣʦʚʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʛʝʥʪʘ ʩʫʰʢʠ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ t1ʩ = 150 ̄ʉ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ 20,4 

ʤʠʥ, ʪʦ ʝʩʪʴ ʧʨʠ Dkq = 0, ʢʦʥʝʯʥʳʝ ʟʥʘʯʝʥʠʷ ʘʙʩʦʣʶʪʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʚ 

ʫʩʣʦʚʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʚʪʦʨʦʡ ʩʪʫʧʝʥʠ ʘʛʝʥʪʘ ʩʫʰʢʠ ʩ t2ʩ = 150,0 ̄ʉ, ʩʦʩʪʘʚʠʣʠ: w
c
2 = 

13,32%; q2 = 55,93 ̄ʉ. 
ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ:  

ʧʦ ʘʙʩʦʣʶʪʥʦʡ ʚʣʘʞʥʦʩʪʠ dw = 100Ö|15,18 ï 13,32| / 15,18 = 11,94%;  

ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ dq = 100Ö|59,63 ï 55,9| / 59,63 = 6,20%. 
Вариант 3. ʉʦʛʣʘʩʥʦ ʨʠʩ. 1 ʠ 2, ʢ ʤʦʤʝʥʪʫ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʟʝʨʥʘ ʚ 

1ʩ ʟʦʥʝ ʩʫʰʢʠ ʧʨʠ t1ʩ = 130 ̄ʉ (t1ʩ = 32,0 ʤʠʥ), ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʣʘʛʦʩʲʝʤʘ kw = 0,766, ʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʛʨʝʚʘ kq = 0,868. ʇʨʠ ʫʢʘʟʘʥʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ, ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʛʝʥʪʘ ʩʫʰʢʠ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ t1ʩ = 150 ̄ʉ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʣʘʛʦʩʲʝʤʘ kw = 

0,947, ʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʛʨʝʚʘ kq = 1,041. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʥʠʮʘ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʣʘʛʦʩʲʝʤʘ ʠ 

ʥʘʛʨʝʚʘ ʧʦ ʠʩʪʝʯʝʥʠʠ ʚʨʝʤʝʥʠ t1ʩ = 32,0 ʤʠʥ ʩʦʩʪʘʚʣʷʝʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: Dkw = 0,947 ï 

0,766 = 0,181; Dkq = 1,041 ï 0,868 = 0,173. 

ʉ ʫʯʝʪʦʤ ʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʧʨʘʚʦʢ Dkw ʠ Dkq, ʧʨʠʥʷʪʳʭ ʚ ʫʩʣʦʚʠʷʭ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ 32 ʤʠʥ ʥʘ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ ʘʛʝʥʪʘ ʩʫʰʢʠ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ t1ʩ = 

150 ʉ̄, ʢʦʥʝʯʥʳʝ ʟʥʘʯʝʥʠʷ ʘʙʩʦʣʶʪʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʟʝʨʥʘ, ʚ ʫʩʣʦʚʠʷʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʚʪʦʨʦʡ ʩʪʫʧʝʥʠ ʘʛʝʥʪʘ ʩʫʰʢʠ ʩ t2ʩ = 150,0 ̄ʉ, ʩʦʩʪʘʚʠʣʠ: w
c
2 = 15,45%; 

q2 = 58,16 ̄ ʉ. 
ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ:  

ʧʦ ʘʙʩʦʣʶʪʥʦʡ ʚʣʘʞʥʦʩʪʠ dw = 100Ö|15,18 ï 15,45| / 15,18 = 1,78%; 

ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ dq = 100Ö|59,63 ï 58,16| / 59,63 = 2,46%. 

ʀʪʦʛʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʘʙʩʦʣʶʪʥʦʡ ʚʣʘʞʥʦʩʪʠ w
c
 ʠ ʪʝʤʧʝʨʘʪʫʨʳ q ʚ 

ʫʩʣʦʚʠʷʭ ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʡ (ʧʨʠ tʩʨ) ʠ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʡ ʩʫʰʢʠ (ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ 
ʯʝʨʝʜʦʚʘʥʠʠ t1ʩ ʠ t2ʩ) ʧʦ ʚʘʨʠʘʥʪʫ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 6 ʠ 7. 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʚʳʚʦʜʳ: 
ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ 

çʦʧʪʠʤʘʣʴʥʳʭè ʢʦʥʝʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʡ ʩʫʰʢʠ 

ʟʝʨʥʘ ʚ ʫʩʣʦʚʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʳʭ ʧʦʧʨʘʚʦʢ ʥʘ kw ʠ kq ʥʘ ʤʦʤʝʥʪ 
ʧʝʨʝʭʦʜʘ ʟʝʨʥʘ ʠʟ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ ʩʫʰʢʠ ʚʦ ʚʪʦʨʫʶ; 

 
ʈʠʩʫʥʦʢ 6 ï ʂʨʠʚʘʷ ʩʫʰʢʠ ʚ ʫʩʣʦʚʠʷʭ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʡ ʩʫʰʢʠ ʟʝʨʥʘ 
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ð 32 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 

ʈʠʩʫʥʦʢ 7 ï ʊʝʨʤʦʛʨʘʤʤʘ ʚ ʫʩʣʦʚʠʷʭ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʡ ʩʫʰʢʠ ʟʝʨʥʘ 

 

ʀʤʝʶʱʘʷ ʤʝʩʪʦ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʥʝʯʥʳʭ ʟʥʘʯʝʥʠʡ 

ʘʙʩʦʣʶʪʥʦʡ ʚʣʘʞʥʦʩʪʠ (1,78%) ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʟʝʨʥʘ (2,46%) ʥʝʩʫʱʝʩʪʚʝʥʥʘ ʜʣʷ 

ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʦʚ, ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥʘ ʢ ʨʘʟʨʷʜʫ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ, ʥʝ 

ʚʣʠʷʶʱʠʭ ʥʘ ʠʪʦʛʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʤʝʪʦʜʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʡ ʩʫʰʢʠ, ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʚʝʜʝʥʠʝ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʤʘʩʩʦʚʦʡ ʩʢʦʨʦʩʪʠ ʠ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʘʛʝʥʪʘ ʩʫʰʢʠ. 

***  
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Аннотация 

ʈʘʟʚʠʪʠʝ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʪʦʚʘʨʦʚ ʜʣʷ ʩʧʦʨʪʘ ʩʚʷʟʘʥʥʦ ʩ ʨʘʟʚʠʪʠʝʤ 

ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʚ ʮʝʣʦʤ. ʌʠʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ʩʦʧʨʦʚʦʞʜʘʝʪ ʯʝʣʦʚʝʢʘ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ. ʉ ʩʘʤʦʛʦ ʜʝʪʩʪʚʘ ʠʜʸʪ ʧʨʠʦʙʱʝʥʠʝ ʢ ʩʧʦʨʪʫ, ʥʘʧʨʠʤʝʨ: 

ʨʘʟʣʠʯʥʳʝ ʩʝʢʮʠʠ. ɼʣʷ ʟʨʝʣʦʛʦ ʚʦʟʨʘʩʪʘ ʩʫʱʝʩʪʚʫʶʪ ʬʠʪʥʝʩ-ʢʣʫʙʳ ʠʣʠ ʩʧʦʨʪʠʚʥʳʝ 

ʟʘʣʳ, ʣʶʜʠ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ, ʢʦʪʦʨʳʝ ʪʦʞʝ ʦʙʝʩʧʦʢʦʝʥʳ ʩʚʦʠʤ ʟʜʦʨʦʚʴʝʤ, ʧʦʩʪʦʷʥʥʦ 

ʧʨʦʛʫʣʠʚʘʶʪʩʷ ʥʘ ʩʚʝʞʝʤ ʚʦʟʜʫʭʝ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʧʦʚʳʰʘʝʪʩʷ  ʠʥʪʝʨʝʩ ʢ ʨʘʟʣʠʯʥʳʤ 
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Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 33 ð   

 

ʩʝʛʤʝʥʪʘʤ ʧʦʪʨʝʙʠʪʝʣʝʡ ï ʩʧʦʨʪʩʤʝʥʦʚ. ʄʥʦʛʠʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʦʪʣʠʯʥʳʤ ʜʦʧʦʣʥʝʥʠʝ ʢ 

ʥʘʛʨʫʟʢʘʤ ʷʚʣʷʝʪʩʷ ʩʧʦʨʪʠʚʥʦʝ ʧʠʪʘʥʠʝ, ʧʦʤʦʛʘʶʱʝʝ ʩʧʨʘʚʠʪʴʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʟʘʜʘʯʘʤʠ, ʪʘʢʠʝ ʢʘʢ: ʥʘʙʦʨ ʤʘʩʩʳ, ʫʣʫʯʰʝʥʠʝ ʚʳʥʦʩʣʠʚʦʩʪʠ ʠ ʪ.ʜ. 

Ключевые слова: ʩʧʦʨʪ, ʟʜʦʨʦʚʴʝ, ʩʧʦʨʪʠʚʥʦʝ ʧʠʪʘʥʠʝ, ʧʨʦʜʘʞʘ, ʧʦʢʫʧʢʘ, 

ʩʧʦʨʪʩʤʝʥ. 

 

Abstract 

The development of the Russian market of goods for sports is associated with the 

development of physical culture as a whole. Physical education accompanies a person 

throughout his life. Since childhood, there has been an introduction to the sport, for example: 

various sections. For adulthood, there are fitness clubs or gyms, the elderly, who are also 

concerned about their health, are constantly walking in the fresh air. Based on this, interest in 

various segments of consumers - athletes - is increasing. Many people think that sports 

nutrition is an excellent addition to the loads, which helps to cope with various tasks, such as: 

gaining weight, improving endurance, etc. 

Keywords: sports, health, sports nutrition, sale, purchase, athlete. 

 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʩʧʦʨʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ.  

ɿʘʜʘʯʠ:   

½ ɺr ʷʚʠʪʴ ʚʣʠʷʥʠʝ ʩʧʦʨʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ ʚ ʞʠʟʥʠ ʩʧʦʨʪʩʤʝʥʘ, ʢʘʢʠʝ ʤʦʛʫʪ 

ʙʳʪʴ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ. 

½ ʆʧʨʝʜʝʣʠʪʴ ʨʘʟʚʠʪʠʝ ʩʧʦʨʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ ʥʘ ʨʳʥʢʝ 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʣʝʜʫʝʪ ʫʟʥʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʩʧʦʨʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ  - ʵʪʦ 

ʦʩʦʙʘʷ ʛʨʫʧʧʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʚʳʧʫʩʢʘʶʱʘʷʩʷ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʜʣʷ ʣʶʜʝʡ, 

ʚʝʜʫʱʠʭ ʘʢʪʠʚʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ ʠ ʬʠʪʥʝʩʦʤ. ʂ ʩʧʦʨʪʠʚʥʦʤʫ 

ʧʠʪʘʥʠʶ ʦʪʥʦʩʷʪ ʩʣʝʜʫʶʱʠʝ ʪʦʚʘʨʳ: ʧʨʦʪʝʠʥʦʚʳʝ ʩʤʝʩʠ, ʢʨʝʘʪʠʥ, ʘʤʠʥʦʢʠʩʣʦʪʥʳʝ ʠ 

ʚʠʪʘʤʠʥʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʞʠʨʦʩʞʠʛʘʪʝʣʠ, ʛʝʡʥʝʨʳ, ʵʥʝʨʛʝʪʠʢʠ, ʩʧʦʨʪʠʚʥʳʝ ʥʘʧʠʪʢʠ ʠ 

ʙʘʪʦʥʯʠʢʠ,  ʠʟʦʪʦʥʠʢʠ ʠ ʜʨʫʛʠʝ. 

ʄʦʞʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʩʧʦʨʪʘ ʥʘ 5 ʛʨʫʧʧ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʘʩʭʦʜʘ ʵʥʝʨʛʠʠ. 

I ʛʨʫʧʧʘ ï ʚʠʜʳ ʩʧʦʨʪʘ, ʥʝ ʩʚʷʟʘʥʥʳʝ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ 

ʥʘʛʨʫʟʢʘʤʠ.  

II ʛʨʫʧʧʘ ï ʚʠʜʳ ʩʧʦʨʪʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤʠ ʟʥʘʯʠʪʝʣʴʥʳʤʠ 

ʬʠʟʠʯʝʩʢʠʤʠ ʥʘʛʨʫʟʢʘʤʠ .  

III ʛʨʫʧʧʘ ï ʚʠʜʳ ʩʧʦʨʪʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. 

IV ʛʨʫʧʧʘ ï ʚʠʜʳ ʩʧʦʨʪʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʣʠʪʝʣʴʥʳʤʠ ʥʘʛʨʫʟʢʘʤʠ. 

V ʛʨʫʧʧʘ ï ʪʝ ʞʝ ʚʠʜʳ ʩʧʦʨʪʘ, ʯʪʦ ʠ IV ʛʨʫʧʧʝ, ʥʦ ʚ ʫʩʣʦʚʠʷʭ ʯʨʝʟʚʳʯʘʡʥʦ 

ʥʘʧʨʷʞʝʥʥʦʛʦ ʨʝʞʠʤʘ ʚʦ ʚʨʝʤʷ ʪʨʝʥʠʨʦʚʦʢ ʠ ʩʦʨʝʚʥʦʚʘʥʠʡ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʩʧʦʨʪʩʤʝʥʘʤ ʦʧʪʠʤʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ ʨʘʟʨʘʙʦʪʢʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʨʘʮʠʦʥʦʚ ʠ ʙʣʶʜ, ʢʦʪʦʨʳʝ 

ʙʦʣʴʰʝ ʚʩʝʛʦ ʦʪʚʝʯʘʶʪ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʨʛʘʥʠʟʤʘ ʩʧʦʨʪʩʤʝʥʘ ʚ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚʘʭ. 

ʅʦ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʩʝʡʯʘʩ ʫʚʝʣʠʯʠʚʘʶʪʩʷ 

ʧʨʦʜʘʞʠ ʩʧʦʨʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ ʜʣʷ ʣʶʙʦʛʦ ʚʦʟʨʘʩʪʘ.  ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʩʧʦʨʪʠʚʥʦʝ ʧʠʪʘʥʠʝ ʧʨʠʚʣʝʢʘʝʪʩʷ ʤʘʨʢʝʪʠʥʛʦʤ, ʧʦʪʦʤʫ ʯʪʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʝʢʣʘʤ, ʛʜʝ ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʦ ʩʧʦʨʪʧʠʪʝ, ʦʧʠʩʳʚʘʝʪʩʷ, ʢʘʢ ʟʘ 

ʢʘʢʦʝ-ʥʠʙʫʜʴ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʯʝʣʦʚʝʢ ʩʪʘʥʝʪ ʚ ʬʦʨʤʫ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʘ ʫ ʩʧʦʨʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ ʝʩʪʴ ʩʚʦʠ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ. 



ð 34 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʅʘʯʠʥʘʷ ʩ ʧʣʶʩʦʚ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘ ʨʳʥʢʝ ʩʪʦʠʤʦʩʪʴ ʩʧʦʨʪ-ʧʠʪʘ 

ʧʦʚʳʰʝʥʥʘʷ, ʪʘʢʞʝ ʥʝ ʚʝʟʜʝ ʮʝʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʘʯʝʩʪʚʫ, ʤʥʦʞʝʩʪʚʦ ʧʦʙʦʯʥʳʭ 

ʵʬʬʝʢʪʦʚ.  

ʅʦ ʧʨʠ ʵʪʦʤ ʫ ʩʧʦʨʪ-ʧʠʪʘ ʝʩʪʴ ʩʚʦʠ ʧʣʶʩʳ, ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʧʣʶʩ, ʵʪʦ ʦʙʣʝʯʝʥʠʝ 

ʨʝʞʠʤʘ. ʅʘ ʧʨʠʤʝʨʝ ʧʨʦʪʝʠʥʘ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʝʩʣʠ ʩʦʙʣʶʜʘʪʴ ʨʝʞʠʤ, ʪʦ ʤʦʞʥʦ 

ʫʚʠʜʝʪʴ ʙʳʩʪʨʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ɸʥʘʣʠʟʠʨʫʶ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʩʧʦʨʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ 

ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʦʣʴʟʘ ʩʧʦʨʪ-ʧʠʪʘ ʦʯʝʚʠʜʥʘ ʠ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ 

ʧʦʣʝʟʥʦʡ, ʥʦ ʛʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ ʚ ʵʪʦʤ ʷʚʣʷʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ ʨʝʞʠʤʘ, ʧʨʘʚʠʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ ʠ ʪʨʝʥʠʨʦʚʦʢ.  

ʊʘʢ ʞʝ ʤʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʧʦʨʪʠʚʥʳʭ ʜʦʙʘʚʦʢ. 

ʊʘʙʣʠʮʘ 

ɺʠʜʳ ʩʧʦʨʪʠʚʥʳʭ ʜʦʙʘʚʦʢ ʠ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ɺʠʜ ʜʦʙʘʚʦʢ ʈʦʩʪ ʤʳʰʮ 
ʈʘʟʚʠʪʠʝ 

ʚʳʥʦʩʣʠʚʦʩʪʠ 
ʈʘʟʚʠʪʠʝ ʩʠʣʳ 

ʉʥʠʞʝʥʠʝ 

ʚʝʩʘ 

ʈʘʙʦʪʘ ʥʘ 

ʨʝʣʴʝʬ 

ʧʨʦʪʝʠʥ +++ ++ ++ +++ +++ 

ʛʝʡʥʝʨ +++ ++ ++ - +\- 

ʘʤʠʥʦʢʠʩʣʦʪʳ ++ ++ + ++ ++ 

ʞʠʨʦʩʞʠʛʘʪʝʣʠ - + - +++ ++ 

ʢʨʝʘʪʠʥ +++ - +++ - +\- 

ɺʠʪʘʤʠʥʳ ʠ 

ʤʠʥʝʨʘʣʳ 
+++ + + +++ ++ 

 

ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʦʡ ʪʘʙʣʠʮʳ ʤʳ ʤʦʞʝʤ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʘʤʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ 

ʧʨʦʪʝʠʥ. ʇʨʦʪʝʠʥ (ʚ ʧʝʨʝʚʦʜʝ ʩ ʘʥʛʣ. ï ʙʝʣʦʢ) ï ʵʪʦ ʦʨʛʘʥʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ, 

ʩʦʩʪʦʷʱʝʝ ʠʟ ʥʘʙʦʨʘ ʘʤʠʥʦʢʠʩʣʦʪ. ʇʦ ʩʫʪʠ, ʠʟ ʵʪʦʛʦ ʚʝʱʝʩʪʚʘ ʦʨʛʘʥʠʟʤ ʩʪʨʦʠʪ ʩʚʦʠ 

ʢʣʝʪʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʤʳʰʝʯʥʳʝ ʚʦʣʦʢʥʘ. ʅʘʪʫʨʘʣʴʥʳʝ ʙʝʣʢʠ ʩʦʜʝʨʞʘʪʩʷ ʚ ʤʷʩʝ, ʨʳʙʝ, 

ʤʦʣʣʶʩʢʘʭ, ʪʚʦʨʦʛʝ, ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʦʜʫʢʪʘʭ. ɺʦ ʚʩʝʭ ʬʘʢʪʦʨʘʭ ʦʥ ʧʦʢʘʟʳʚʘʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ.   

ʊʘʢ ʞʝ ʚʩʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʤʳ ʤʦʞʝʤ ʫʚʠʜʝʪʴ ʚ ʘʤʠʥʦʢʠʩʣʦʪʘʭ ʠ ʚ 

ʚʠʪʘʤʠʥʘʭ ʠ ʤʠʥʝʨʘʣʘʭ. Аминокисло ты (ʘʤʠʥʦʢʘʨʙʦ͕ʥʦʚrʝ ʢʠʩʣʦ͕ʪr ; ɸʄʂ) ð

 ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʚ ʤʦʣʝʢʫʣʝ ʢʦʪʦʨʳʭ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʩʦʜʝʨʞʘʪʩʷ ʢʘʨʙʦʢʩʠʣʴʥʳʝ ʠ ʘʤʠʥʥʳʝ ʛʨʫʧʧʳ. ʆʩʥʦʚʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ 

ʘʤʠʥʦʢʠʩʣʦʪ - ʵʪʦ ʫʛʣʝʨʦʜ (C), ʚʦʜʦʨʦʜ(H), ʢʠʩʣʦʨʦʜ (O), ʠ ʘʟʦʪ (N). ʄʠʢʨʦʥʫʪʨʠʝʥʪʳ 

ï ʵʪʦ ʰʠʨʦʢʠʡ ʪʝʨʤʠʥ, ʢʦʪʦʨʳʡ ʦʙʦʟʥʘʯʘʝʪ ʨʘʟʣʠʯʥʳʝ ʚʠʪʘʤʠʥʳ ʠ ʤʠʥʝʨʘʣʳ. ʆʥʠ 

ʪʨʝʙʫʶʪʩʷ ʦʨʛʘʥʠʟʤʦʤ ʚ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ, ʯʝʤ ʤʘʢʨʦʥʫʪʨʠʝʥʪʳ (ʙʝʣʢʠ, 

ʞʠʨʳ ʠ ʫʛʣʝʚʦʜʳ), ʥʦ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʤʥʦʞʝʩʪʚʘ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ.  

ɽʱʸ ʚ ʜʨʝʚʥʠʝ ʚʨʝʤʝʥʘ ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʘʢʪʠʚʥʳʝ ʜʦʙʘʚʢʠ ʢ ʧʠʱʝ. ɽʱʝ 

ʜʨʝʚʥʠʝ ʞʠʪʝʣʠ ɻʨʝʮʠʠ ʠ ʈʠʤʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʦʙʘʚʢʠ ʢ ʧʠʱʝ ʧʝʨʝʜ ʧʝʨʚʳʤʠ 

ʆʣʠʤʧʠʡʩʢʠʤʠ ʠʛʨʘʤʠ.  ʃʠʰʴ ʚ ʩʝʨʝʜʠʥʝ 50-ʭ ʛʦʜʦʚ 20- ʦʛʦ ʚʝʢʘ ʩʧʦʨʪʠʚʥʦʝ ʧʠʪʘʥʠʝ 

ʧʦʣʫʯʠʣʦ ʦʬʠʮʠʘʣʴʥʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʀʟ-ʟʘ ʚʳʩʦʢʦʛʦ ʩʧʨʦʩʘ ʥʘʯʘʣʠ 

ʩʦʟʜʘʚʘʪʴ ʜʨʫʛʠʝ ʩʨʝʜʩʪʚʘ, ʢʘʢ ʜʦʧʠʥʛ ʠ ʩʪʝʨʦʠʜʳ. ʅʦ ʚ ʢʦʥʮʝ 70- ʭ ʛʦʜʦʚ ʣʶʜʠ ʥʘʯʘʣʠ 

ʚʝʩʪʠ ʙʦʨʴʙʫ ʩ ʪʘʢʠʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʠʟ-ʟʘ ʵʪʦʛʦ ʦʩʪʘʣʠʩʴ ʫ ʤʥʦʛʠʭ 

ʤʳʩʣʠ, ʯʪʦ ʩʧʦʨʪʠʚʥʦʝ ʙʝʟʦʧʘʩʥʦʝ ʧʠʪʘʥʠʝ ʠ ʜʦʧʠʥʛ ï ʵʪʦ ʦʜʥʦ ʠ ʪʦ ʞʝ. ʅʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʩʧʦʨʪ-ʧʠʪ ʩʪʘʣ ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʳʤ ʠ ʝʛʦ ʤʦʞʥʦ ʫʞʝ ʢʫʧʠʪʴ ʚ ʢʘʞʜʦʤ 

ʩʧʦʨʪʠʚʥʦʤ ʟʘʣʝ. ɼʘʞʝ ʩʝʡʯʘʩ ʩʧʦʨʪʠʚʥʦʝ ʧʠʪʘʥʠʝ ʠʩʧʦʣʴʟʫʶʪ ʥʝ ʪʦʣʴʢʦ ʪʝ, ʢʪʦ 

ʟʘʥʠʤʘʝʪʩʷ ʩʧʦʨʪʦʤ, ʥʦ ʠ ʪʝ, ʯʝʡ ʦʨʛʘʥʠʟʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʜʥʷ ʚʳʜʝʨʞʠʚʘʝʪ 

ʙʦʣʴʰʠʝ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ.  

ʉʧʦʨʪʠʚʥʦʝ ʧʠʪʘʥʠʝ, ʢʘʢ ʪʨʝʥʜ ʘʢʪʠʚʥʦ ʥʘʯʘʣ ʨʘʟʚʠʚʘʪʴʩʷ ʚ 2005 ʛʦʜʫ, ʦʜʥʘʢʦ 

ʧʠʢ ʧʨʦʜʘʞ ʙʳʣ ʚ 2011, ʢʦʪʦʨʳʡ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ. ʊʘʢ ʞʝ ʦʜʥʦ 

ʘʛʝʥʪʩʪʚʦ ʫʩʪʘʥʦʚʠʣʦ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʢʫʣʴʪʫʨʳ ʧʦʪʨʝʙʣʝʥʠʷ ʩʧʦʨʪ-ʧʠʪʘ ʟʘʚʠʩʠʪ ʦʪ 

ʫʩʢʦʨʝʥʠʷ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ ʫʩʠʣʝʥʠʷ ʟʥʘʯʠʤʦʩʪʠ ʩʧʦʨʪʘ.  



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 35 ð   

 

 
 

ʉʘʤrʤ ʧʦʧʫʣʷʨʥʳʤ ʜʦ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ ʚʢʣʶʯʠʪʝʣʴʥʦ ʷʚʣʷʝʪʩʷ ʧʨʦʪʝʠʥ, ʘ 

ʵʥʝʨʛʝʪʠʢʠ ʫʞʝ ʤʘʣʦ ʢʪʦ ʧʦʢʫʧʘʝʪ.  

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʢʘʯʝʩʪʚʝʥʥʝʡ ʧʨʦʜʫʢʮʠʷ ʫ ʟʘʨʫʙʝʞʥʳʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ. ʅʦ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʧʨʦʜʫʢʮʠʷ ʜʝʰʝʚʣʝ, ʯʪʦ ʜʘʸʪ ʜʦʩʪʫʧ ʢ ʩʧʦʨʪʠʚʥʦʤʫ 

ʧʠʪʘʥʠʶ.  ʅʝʣʴʟʷ ʟʘʙʳʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʘʨʢʝʪʠʥʛ ʧʦʤʦʛʘʝʪ 

ʨʘʟʚʠʪʠʶ ʵʪʠʭ ʪʦʚʘʨʦʚ, ʣʶʙʘʷ ʨʝʢʣʘʤʘ, ʝʩʣʠ ʦʥʘ ʙʫʜʝʪ ʠʥʪʝʨʝʩʥʦʡ, ʤʦʞʝʪ 

ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʦʢʫʧʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʙʣʘʛʦʜʘʨʷ ʚʦʟʜʝʡʩʪʚʠʶ ʧʨʠʜʝʪ ʚ 

ʤʘʛʘʟʠʥ ʟʘ ʪʦʚʘʨʦʤ.  ʆʪʩʶʜʘ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʙʦʣʴʰʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʚʠʪʠʝ 

ʪʦʚʘʨʘ ʥʘ ʨʳʥʢʝ ʦʢʘʟʳʚʘʝʪ ʨʝʢʣʘʤʘ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʳʚʘʝʪ ʵʬʬʝʢʪʳ ʩʧʦʨʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ. 

ʊʘʢ ʞʝ ʚ ʩʚʦʸʤ ʪʨʝʥʘʞʸʨʥʦʤ ʟʘʣʝ ʷ ʨʝʰʠʣʘ ʧʨʦʚʝʩʪʠ ʦʧʨʦʩ.  ɿʘʜʘʚ ʫ 

ʩʧʦʨʪʩʤʝʥʦʚ ʪʘʢʠʝ ʚʦʧʨʦʩʳ: 

1. ʋʧʦʪʨʝʙʣʷʝʪʝ ʣʠ ʚʳ ʩʧʦʨʪʠʚʥʦʝ ʧʠʪʘʥʠʝ?  

2. ɺʘʤ ʥʨʘʚʠʪʩʷ ʨʦʩʩʠʡʩʢʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʠʣʠ ʟʘʨʫʙʝʞʥʳʝ?  

3. ʇʦʤʦʛʣʦ ʣʠ ʚʘʤ ʩʧʦʨʪʠʚʥʦʝ ʧʠʪʘʥʠʝ ʜʦʙʠʪʴʩʷ ʙʦʣʴʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ?  
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˾Ύ͒ м 

͔ͯͨͦͭͪ͋͡Ύ͔͔ͭ ͙͡ ͙͍͔ͫͨͦͪͭͤͦ ͙͙͔ͨͭ͊ͤΚ  

͒ ͊

͔ͤͭ  



ð 36 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 
 

 
 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ 

ʟʘʥʠʤʘʶʪʩʷ ʩʧʦʨʪʦʤ ʫʧʦʪʨʝʙʣʷʶʪ ʩʧʦʨʪʠʚʥʦʝ ʧʠʪʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʤʦʛʘʝʪ ʜʦʙʠʪʴʩʷ 

ʢʘʢʠʭ-ʣʠʙʦ ʨʝʟʫʣʴʪʘʪʦʚ. ʅʦ ʥʝʢʦʪʦʨʳʝ ʧʨʠʟʥʘʣʠʩʴ, ʯʪʦ ʥʝ ʩʪʘʨʘʶʪʩʷ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʩʚʦʶ ʬʦʨʤʫ, ʧʦʵʪʦʤʫ ʥʠʢʘʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʦʩʪʠʯʴ ʥʝ ʫʜʘʸʪʩʷ. ʊʘʢ ʞʝ ʥʝʤʥʦʛʦ ʙʦʣʴʰʝ 

ʧʦʢʫʧʘʪʝʣʷʤ ʥʨʘʚʠʪʩʷ ʟʘʨʫʙʝʞʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʧʦʨʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ, ʧʦʪʦʤʫ ʯʪʦ 

ʜʫʤʘʶʪ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʣʫʯʰʝ, ʯʝʤ ʥʘ ʨʳʥʢʝ ʈʦʩʩʠʠ. ɸ ʈʦʩʩʠʡʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʥʨʘʚʠʪʩʷ ʤʥʦʛʠʤ ʪʝʤ, ʯʪʦ ʮʝʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʘʯʝʩʪʚʫ.  

Вывод 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʝʩʪʴ ʜʚʝ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦ ʩʧʦʨʪ-ʧʠʪʫ ï ʵʪʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʝ.  ʉʧʦʨʪʠʚʥʦʝ ʧʠʪʘʥʠʝ - ʵʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʜʫʢʪ, 

ʫʧʦʪʨʝʙʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʚʳʩʦʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʩʧʦʨʪʝ, ʧʨʠ 

ʧʨʘʚʠʣʴʥʦʤ ʝʛʦ ʫʧʦʪʨʝʙʣʝʥʠʠ ʷʚʣʷʶʱʠʡʩʷ ʩʦʚʝʨʰʝʥʥʦ ʙʝʟʚʨʝʜʥʦʡ ʠ ʜʘʞʝ ʧʦʣʝʟʥʦʡ 

ʧʠʱʝʚʦʡ ʜʦʙʘʚʢʦʡ. ʉʘʤʦʡ ʙʦʣʴʰʦʡ ʦʰʠʙʢʦʡ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʫʧʦʪʨʝʙʣʷʶʪ ʩʧʦʨʪʠʚʥʦʝ 

 ʕ ͊ͣ ͍͙ͤͪ͊ͭͫΎ ͙͚͙͔ͪͦͫͫͫ͟ ͙͍͙͔͙ͨͪͦͦ͒ͭ͘͡ 
͙͙͡ ͔͊ͪͯ͋͗ͤ͘·͔Κ  

͙͚͙͔ͪͦͫͫͫ͟ 

͔͊ͪͯ͋͗ͤ͘·͔ 

 ˽ ͎ͦͣͦͦ͡ ͙͡ ͍͊ͣ ͙͍͔ͫͨͦͪͭͤͦ ͙͙͔ͨͭ͊ͤ 
͙͒ͦ͋ͭΈͫΎ ͋ͦ͡Έ΄͙ͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦΚ  

͒ ͊

͔ͤͭ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 37 ð   

 

ʧʠʪʘʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʧʨʘʚʠʣʴʥʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ, ʥʝʢʘʯʝʩʪʚʝʥʥʘʷ ʧʨʦʜʫʢʮʠʷ, ʧʦʙʦʯʥʳʝ 

ʵʬʬʝʢʪʳ. ʇʦʵʪʦʤʫ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʧʨʠʤʝʥʝʥʠʷ ʥʫʞʥʦ ʧʦʥʷʪʴ, ʢʘʢ ʧʨʘʚʠʣʴʥʦ, ʩʢʦʣʴʢʦ, ʠ 

ʯʪʦ ʧʦʜʦʡʜʸʪ ʜʣʷ ʦʨʛʘʥʠʟʤʘ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʯʪʦ ʪʦʚʘʨʳ ʩʧʦʨʪʠʚʥʦʛʦ 

ʧʠʪʘʥʠʷ ʙʫʜʫʪ ʨʘʩʪʠ, ʧʦʪʦʤʫ ʯʪʦ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʩʧʦʨʪʟʘʣʦʚ, ʬʠʪʥʝʩ-

ʮʝʥʪʨʦʚ, ʘ ʪʘʢ ʞʝ ʢʫʣʴʪʫʨʘ ʧʦʚʳʰʝʥʠʷ ʥʘ ʫʧʦʪʨʝʙʣʝʥʠʝ ʩʧʦʨʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ. ʈʳʥʦʢ 

ʩʧʦʨʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ ʪʦʣʴʢʦ ʨʘʩʪʸʪ, ʘ ʦʪ ʨʝʢʣʘʤʳ ʧʦʢʫʧʘʪʝʣʝʡ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʴʰʝ. 

ʋʯʨʝʜʠʪʝʣʠ ʜʦʣʞʥʳ ʠʜʪʠ ʚ ʥʦʛʫ ʩʦ ʚʨʝʤʝʥʝʤ, ʯʪʦʙʳ ʝʛʦ ʧʨʦʜʫʢʪ ʧʦʢʫʧʘʣʠ ʧʦʩʪʦʷʥʥʦ, 

ʪ.ʝ ʬʠʨʤʘ ʜʦʣʞʥʘ ʨʘʟʚʠʚʘʪʴʩʷ ʩʘʤʘ ʠ ʠʜʪʠ ʚ ʥʦʛʫ ʩʦ ʚʨʝʤʝʥʝʤ.  
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Аннотация 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʠʩʪʝʤ ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʷ 

ʥʘ ʚʩʪʨʝʯʥʳʭ ʟʘʢʨʫʯʝʥʥʳʭ ʧʦʪʦʢʘʭ, ʧʨʦʙʣʝʤʳ ʦʯʠʩʪʢʠ ʚʦʟʜʫʭʘ ʚ ʧʝʨʝʨʘʙʦʪʢʝ ʟʝʨʥʘ, 

ʨʘʟʨʘʙʦʪʘʥʘ ʣʘʙʦʨʘʪʦʨʥʘʷ ʤʦʜʝʣʴ ʧʳʣʝʫʣʦʚʠʪʝʣʷ, ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʧʨʝʜʣʦʞʝʥʳ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʩʭʝʤʳ ʜʣʷ ʦʯʠʩʪʢʠ ʚʦʟʜʫʭʘ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʧʨʝʜʝʣʠʪʴ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʧʳʣʝʫʣʦʚʠʪʝʣʷ, ʘ ʪʘʢʞʝ ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʫʩʪʘʥʦʚʢʠ ʚ ʮʝʣʦʤ. 

Ключевые слова: ʩʠʩʪʝʤʳ ʦʙʝʩʧʳʣʠʚʘʥʠʷ, ʧʳʣʝʫʣʦʚʠʪʝʣʠ, ʚʩʪʨʝʯʥʳʝ 

ʟʘʢʨʫʯʝʥʥʳʝ ʧʦʪʦʢʠ (ɺɿʇ), ʰʣʶʟʦʚʦʡ ʟʘʪʚʦʨ, ʩʝʧʘʨʘʮʠʦʥʥʘʷ ʢʘʤʝʨʘ. 

 

ɺ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʦʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʳʣʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʦʩʪʠʛʘʝʪ 15ï30%. 

ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʧʳʣʝʚʳʜʝʣʝʥʠʷ ʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʚʥʫʪʨʠ ʮʝʭʘ 

ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʟʝʨʥʘ ʷʚʣʷʶʪʩʷ ʟʝʨʥʦʦʯʠʩʪʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳ, ʩʫʰʠʣʴʥʳʝ 

ʫʩʪʘʥʦʚʢʠ, ʤʝʭʘʥʠʟʤʳ ʧʝʨʝʤʝʱʝʥʠʷ ʟʝʨʥʘ (ʘʵʨʦʞʝʣʦʙʘ, ʥʦʨʠʠ, ʪʨʘʥʩʧʦʨʪʝʨʳ, 

ʟʝʨʥʦʧʨʦʚʦʜʳ ʠ ʪ.ʜ.), ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʚʝʥʪʠʣʠʨʦʚʘʥʠʷ ʠ ʜʨ. ʦʙʦʨʫʜʦʚʘʥʠʝ [1, 2, 3]. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ ʧʦ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʡ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ɻʆʉʊʦʤ 12.1.005-88 "ʆʙʱʠʝ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʚʦʟʜʫʭʫ ʨʘʙʦʯʝʡ ʟʦʥʳ", ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʪʠʧʦʚ 

ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʠ ʧʳʣʝʫʣʘʚʣʠʚʘʶʱʝʡ ʪʝʭʥʠʢʠ. 

ʊʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʠʥʝʨʮʠʦʥʥʳʝ ʧʳʣʝʫʣʦʚʠʪʝʣʠ ʟʘʯʘʩʪʫʶ ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʨʦʩʰʠʝ ʪʨʝʙʦʚʘʥʠʷ  ʢ ʢʘʯʝʩʪʚʫ ʦʯʠʩʪʢʠ ʧʳʣʝʚʳʭ ʚʳʙʨʦʩʦʚ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʩʝ ʚ ʩʠʩʪʝʤʝ ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʷ ʚ ʟʝʨʥʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ 

ʢʘʯʝʩʪʚʝ ʧʳʣʝʫʣʘʚʣʠʚʘʶʱʠʭ ʩʨʝʜʩʪʚ ʩʫʭʦʡ ʦʯʠʩʪʢʠ ʧʦʣʫʯʠʣʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ 

ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʭʨʝʚʳʝ ʧʳʣʝʫʣʦʚʠʪʝʣʠ ʥʘ ʚʩʪʨʝʯʥʳʭ ʟʘʢʨʫʯʝʥʥʳʭ 



ð 38 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʧʦʪʦʢʘʭ (ɺɿʇ). ɺʥʝʜʨʝʥʠʝ ʪʘʢʠʭ ʧʳʣʝʫʣʦʚʠʪʝʣʝʡ ʦʙʫʩʣʦʚʣʝʥʦ ʩʣʝʜʫʶʱʠʤ ʨʷʜʦʤ 

ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʮʠʢʣʦʥʥʳʤʠ: ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʜʠʘʧʘʟʦʥ ʫʣʘʚʣʠʚʘʥʠʷ 

ʜʠʩʧʝʨʩʥʦʡ ʧʳʣʠ; ʙʦʣʴʰʘʷ ʫʜʝʣʴʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ; ʤʝʥʴʰʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʬʨʘʢʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢ ʢʦʣʝʙʘʥʠʷʤ ʨʘʩʭʦʜʘ ʛʘʟʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʳʣʠ ʚ ʥʝʤ; 

ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʦʯʠʩʪʢʠ ʧʳʣʝʚʠʜʥʦʡ ʩʨʝʜʳ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ 

ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʷ ʠʟʤʝʥʝʥʠʝʤ ʩʦʦʪʥʦʰʝʥʠʡ ʨʘʩʭʦʜʦʚ ʛʘʟʘ ʯʝʨʝʟ ʧʦʪʦʢʠ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʤʝʥʝʝ ʚʳʩʦʢʠʝ ʟʘʪʨʘʪʳ [4]. 

Классификация систем обеспыливания 

ʉʫʱʝʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʘ ʦʙʝʩʧʳʣʠʚʘʥʠʷ ʚʢʣʶʯʘʝʪ ʪʨʠ ʧʦʜʩʠʩʪʝʤʳ: 

ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʝ (ʇʋ), ʧʳʣʝʦʯʠʩʪʢʫ (ʇʆ) ʠ ʨʘʩʩʝʠʚʘʥʠʝ ʧʳʣʠ (ʈʇ). ʂʘʞʜʫʶ 

ʧʦʜʩʠʩʪʝʤʫ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ (ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʤ, 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ, ʤʝʭʘʥʠʯʝʩʢʠʤ ʠ ʜʨ.), ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʭʘʨʘʢʪʝʨʦʤ 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʧʳʣʝʚʦʡ ʘʵʨʦʟʦʣʴ. ʃʶʙʦʡ ʤʝʪʦʜ ʤʦʞʝʪ ʙʳʪʴ 

ʦʩʫʱʝʩʪʚʣʝʥ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ (ʦʨʦʰʝʥʠʝʤ ʧʝʥʦʡ, ʧʘʨʦʤ ʪ.ʜ.), ʘ ʩʧʦʩʦʙ 

ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ. 

ɺ ʦʩʥʦʚʫ ʜʝʡʩʪʚʠʷ ʘʧʧʘʨʘʪʦʚ ʜʣʷ ʦʯʠʩʪʢʠ ʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮ ʧʦʣʦʞʝʥ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ. ʉ ʫʯʝʪʦʤ ʬʠʟʠʢʠ ʧʨʦʮʝʩʩʘ ʥʘʤʠ ʧʨʦʚʝʜʝʥʘ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʠʩʪʝʤ ʦʙʝʩʧʳʣʠʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.1.  

ʅʘʤʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʧʦʩʦʙʳ ʦʙʳʩʧʳʣʠʚʘʥʠʷ [5]: 

½ ʠʥʝʨʮʠʦʥʥʳʝ, ʦʩʘʞʜʝʥʠʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣ ʠʥʝʨʮʠʠ; 

½ ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ, ʚ ʢʦʪʦʨʦʤ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ 
ʤʝʭʘʥʠʟʤʳ; 

½ ʵʣʝʢʪʨʠʯʝʩʢʠʝ, ʦʩʘʞʜʝʥʠʝ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʧʦʣʝ; 

½ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ, ʦʩʘʞʜʝʥʠʝ ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʣʝ. 

 

 
ʈʠʩʫʥʦʢ 1ïʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʠʩʪʝʤ ʦʙʝʩʧʳʣʠʚʘʥʠʷ. 

 

ɺ ʫʣʘʚʣʠʚʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚʘʭ ʧʨʠʤʝʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʩʧʦʩʦʙʳ ʦʪʜʝʣʝʥʠʷ 

ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ ʦʪ ʚʟʚʝʰʠʚʘʶʱʝʡ ʩʨʝʜʳ, ʪ.ʝ. ʚʦʟʜʫʭʘ (ʛʘʟʘ), ʦʩʘʞʜʝʥʠʝ ʚ 

ʮʝʥʪʨʦʙʝʞʥʦʤ ʧʦʣʝ, ʬʠʣʴʪʨʦʚʘʥʠʝ, ʠ ʜʨ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 39 ð   

 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʜʣʷ ʫʣʘʚʣʠʚʘʥʠʷ ʜʠʩʧʝʨʩʥʳʭ 

ʯʘʩʪʠʮ ʠʟ ʚʦʟʜʫʰʥʦ-ʛʘʟʦʚʳʭ ʧʦʪʦʢʦʚ ʷʚʣʷʶʪʩʷ ʩʫʭʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʠ ʠʥʝʨʮʠʦʥʥʳʝ 

ʚʠʭʨʝʚʳʝ ʦʩʘʜʠʪʝʣʠ, ʬʠʣʴʪʨʳ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʵʣʝʢʪʨʦʬʠʣʴʪʨʳ. 

ʀʥʝʨʮʠʦʥʥʳʝ ʧʳʣʝʫʣʦʚʠʪʝʣʠ. ʇʨʠ ʨʝʟʢʦʤ ʠʟʤʝʥʝʥʠʠ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ 

ʛʘʟʦʚʦʛʦ ʧʦʪʦʢʘ ʯʘʩʪʠʮʳ ʧʳʣʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʠʥʝʨʮʠʦʥʥʦʡ ʩʠʣʳ ʙʫʜʫʪ ʩʪʨʝʤʠʪʴʩʷ 

ʜʚʠʛʘʪʴʩʷ ʚ ʧʨʝʞʥʝʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʧʦʩʣʝ ʧʦʚʦʨʦʪʘ ʧʦʪʦʢʘ ʛʘʟʦʚ ʚʳʧʘʜʘʶʪ ʚ ʙʫʥʢʝʨ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʠʭ ʘʧʧʘʨʘʪʦʚ ʥʝʙʦʣʴʰʘʷ. 

ʎʠʢʣʦʥʥʳʝ ʘʧʧʘʨʘʪʳ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʇʦ ʩʧʦʩʦʙʫ ʧʦʜʚʦʜʘ ʛʘʟʦʚ ʚ ʘʧʧʘʨʘʪ ʠʭ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʮʠʢʣʦʥʳ ʩʦ 

ʩʧʠʨʘʣʴʥʳʤʠ, ʪʘʥʛʝʥʮʠʘʣʴʥʳʤ ʠ ʚʠʥʪʦʦʙʨʘʟʥʳʤ, ʘ ʪʘʢʞʝ ʦʩʝʚʳʤ ʧʦʜʚʦʜʦʤ. ʎʠʢʣʦʥʳ ʩ 

ʦʩʝʚʳʤ ʧʦʜʚʦʜʦʤ ʛʘʟʦʚ ʨʘʙʦʪʘʶʪ ʢʘʢ ʩ ʚʦʟʚʨʘʪʦʤ ʛʘʟʦʚ ʚ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʘʧʧʘʨʘʪʘ, ʪʘʢ ʠ 

ʙʝʟ ʥʝʛʦ. 

ɻʘʟ ʚʨʘʱʘʝʪʩʷ ʚʥʫʪʨʠ ʮʠʢʣʦʥʘ, ʜʚʠʛʘʷʩʴ ʩʚʝʨʭʫ ʚʥʠʟ, ʘ ʟʘʪʝʤ ʜʚʠʞʝʪʩʷ ʚʚʝʨʭ. 

ʏʘʩʪʠʮʳ ʧʳʣʠ ʦʪʙʨʘʩʳʚʘʶʪʩʷ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʦʡ ʢ ʩʪʝʥʢʝ. ʆʙʳʯʥʦ ʚ ʮʠʢʣʦʥʘʭ 

ʮʝʥʪʨʦʙʝʞʥʦʝ ʫʩʢʦʨʝʥʠʝ ʚ ʥʝʩʢʦʣʴʢʦ ʩʦʪ, ʘ ʪʦ ʠ ʪʳʩʷʯʫ ʨʘʟ ʙʦʣʴʰʝ ʫʩʢʦʨʝʥʠʷ ʩʠʣʳ 

ʪʷʞʝʩʪʠ, ʧʦʵʪʦʤʫ ʜʘʞʝ ʚʝʩʴʤʘ ʤʘʣʝʥʴʢʠʝ ʯʘʩʪʠʮʳ ʧʳʣʠ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʩʣʝʜʦʚʘʪʴ ʟʘ 

ʛʘʟʦʤ, ʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʳ ʜʚʠʞʫʪʩʷ ʢ ʩʪʝʥʢʝ [6].  

ɺ ʦʩʥʦʚʝ ʨʘʙʦʪʳ ʚʩʝʭ ʬʠʣʴʪʨʦʚ ʣʝʞʠʪ ʧʨʦʮʝʩʩ ʬʠʣʴʪʨʘʮʠʠ ʛʘʟʘ ʯʝʨʝʟ 

ʧʝʨʝʛʦʨʦʜʢʫ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ ʟʘʜʝʨʞʠʚʘʶʪʩʷ, ʘ ʛʘʟ ʧʦʣʥʦʩʪʴʶ 

ʧʨʦʭʦʜʠʪ ʩʢʚʦʟʴ ʥʝʝ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ ʠ ʚʝʣʠʯʠʥʳ ʚʭʦʜʥʦʡ ʠ ʚʳʭʦʜʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʬʠʣʴʪʨʳ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʷʶʪ ʥʘ ʪʨʠ ʢʣʘʩʩʘ: ʬʠʣʴʪʨʳ ʪʦʥʢʦʡ ʦʯʠʩʪʢʠ, ʚʦʟʜʫʰʥʳʝ 

ʬʠʣʴʪʨʳ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʬʠʣʴʪʨʳ. 

ɺʦʣʦʢʥʠʩʪʳʝ ʬʠʣʴʪʨʳ. ʌʠʣʴʪʨʫʶʱʠʡ ʵʣʝʤʝʥʪ ʵʪʠʭ ʬʠʣʴʪʨʦʚ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʛʦ 

ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʝʚ, ʚ ʢʦʪʦʨʳʭ ʦʜʥʦʨʦʜʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚʦʣʦʢʥʘ. ʕʪʦ ʬʠʣʴʪʨʳ 

ʦʙʲʝʤʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʪʘʢ ʢʘʢ ʦʥʠ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʫʣʘʚʣʠʚʘʥʠʝ ʠ ʥʘʢʘʧʣʠʚʘʥʠʝ ʯʘʩʪʠʮ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʚʩʝʡ ʛʣʫʙʠʥʝ ʩʣʦʷ. ʉʧʣʦʰʥʦʡ ʩʣʦʡ ʧʳʣʠ ʦʙʨʘʟʫʝʪʩʷ ʪʦʣʴʢʦ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʧʣʦʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʊʘʢʠʝ ʬʠʣʴʪʨʳ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʠʩʧʝʨʩʥʦʡ ʪʚʝʨʜʦʡ ʬʘʟʳ 0,5-5 ʤʛ/ʤ 3 ʠ ʪʦʣʴʢʦ ʥʝʢʦʪʦʨʳʝ 

ʛʨʫʙʦʚʦʣʦʢʥʠʩʪʳʝ ʬʠʣʴʪʨʳ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 5-50 ʤʛ/ʤ 3 . ʇʨʠ ʪʘʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʦʩʥʦʚʥʘʷ ʜʦʣʷ ʯʘʩʪʠʮ ʠʤʝʝʪ ʨʘʟʤʝʨʳ ʤʝʥʝʝ 5-10 ʤʢʤ. 

ɿʝʨʥʠʩʪʳʝ ʬʠʣʴʪʨʳ. ʇʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʦʯʠʩʪʢʠ ʛʘʟʦʚ ʨʝʞʝ, ʯʝʤ ʚʦʣʦʢʥʠʩʪʳʝ 

ʬʠʣʴʪʨʳ. ʈʘʟʣʠʯʘʶʪ ʥʘʩʘʜʦʯʥʳʝ ʠ ʞʝʩʪʢʠʝ ʟʝʨʥʠʩʪʳʝ ʬʠʣʴʪʨʳ. 

ʊʢʘʥʝʚʳʝ ʨʫʢʘʚʥʳʝ ʬʠʣʴʪʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʰʢʘʬ, 

ʨʘʟʜʝʣʝʥʥʳʡ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʧʝʨʝʛʦʨʦʜʢʘʤʠ ʥʘ ʩʝʢʮʠʠ, ʚ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʨʘʟʤʝʱʝʥʘ 

ʛʨʫʧʧʘ ʬʠʣʴʪʨʫʶʱʠʭ ʨʫʢʘʚʦʚ. ɺʝʨʭʥʠʝ ʢʦʥʮʳ ʨʫʢʘʚʦʚ ʟʘʛʣʫʰʝʥʳ ʠ ʧʦʜʚʝʰʝʥʳ ʢ ʨʘʤʝ, 

ʩʦʝʜʠʥʝʥʥʦʡ ʩ ʚʩʪʨʷʭʠʚʘʶʱʠʤ ʤʝʭʘʥʠʟʤʦʤ. ɺʥʠʟʫ ʠʤʝʝʪʩʷ ʙʫʥʢʝʨ ʜʣʷ ʧʳʣʠ ʩʦ ʰʥʝʢʦʤ 

ʜʣʷ ʝʝ ʚʳʛʨʫʟʢʠ. ɺʩʪʨʷʭʠʚʘʥʠʝ ʨʫʢʘʚʦʚ ʚ ʢʘʞʜʦʡ ʠʟ ʩʝʢʮʠʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʦʯʝʨʝʜʥʦ. 

(ʨʠʩ 1) 

ʄʝʪʦʜ ʫʣʘʚʣʠʚʘʥʠʷ ʧʳʣʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʧʦʣʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. 

ʏʘʩʪʠʮʳ ʧʳʣʠ ʩʥʘʯʘʣʘ ʧʦʣʫʯʘʶʪ ʟʘʨʷʜ ʦʪ ʠʦʥʦʚ ʛʘʟʘ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʧʦʣʝ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʘ ʟʘʪʝʤ ʜʚʠʞʫʪʩʷ ʢ ʟʘʟʝʤʣʝʥʥʦʤʫ 

ʦʩʘʜʠʪʝʣʴʥʦʤʫ ʵʣʝʢʪʨʦʟʘʨʷʜʫ. ʇʦʧʘʚ ʥʘ ʟʘʟʝʤʣʝʥʥʳʡ ʫʣʦʚʠʪʝʣʴ, ʯʘʩʪʠʮʳ ʧʨʠʣʠʧʘʶʪ ʠ 

ʨʘʟʨʷʞʘʶʪʩʷ. ʂʦʛʜʘ ʦʩʘʜʠʪʝʣʴʥʳʡ ʵʣʝʢʪʨʦʜ ʦʙʨʘʩʪʘʝʪ ʩʣʦʝʤ ʯʘʩʪʠʮ, ʦʥʠ ʩʪʨʷʭʠʚʘʶʪʩʷ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʠʙʨʘʮʠʠ ʠ ʩʦʙʠʨʘʶʪʩʷ ʚ ʙʫʥʢʝʨʝ. ʕʣʝʢʪʨʦʬʠʣʴʪʨʳ ʧʨʠʤʝʥʷʶʪʩʷ 

ʪʘʤ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʦ ʦʯʠʱʘʪʴ ʦʯʝʥʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʛʘʟʘ ʠ ʦʪʩʫʪʩʪʚʫʝʪ ʦʧʘʩʥʦʩʪʴ 

ʚʟʨʳʚʘ.  

ɺ ʵʣʝʢʪʨʦʬʠʣʴʪʨʘʭ ʫʣʘʚʣʠʚʘʶʪ ʧʳʣʴ ʩ ʯʘʩʪʠʮʘʤʠ ʨʘʟʤʝʨʦʤ ʚʳʰʝ 5 ʤʢʤ. ʀʭ 

ʨʘʩʩʯʠʪʳʚʘʶʪ ʪʘʢ, ʯʪʦʙʳ ʦʯʠʱʘʝʤʳʡ ʛʘʟ ʥʘʭʦʜʠʣʩʷ ʚ ʵʣʝʢʪʨʦʬʠʣʴʪʨʝ ʚ ʪʝʯʝʥʠʝ 6é8 ʩ. 

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʣʝʢʪʨʦʜʳ ʠʥʦʛʜʘ ʩʤʘʯʠʚʘʶʪ ʚʦʜʦʡ; ʪʘʢʠʝ 

ʵʣʝʢʪʨʦʬʠʣʴʪʨʳ ʥʘʟʳʚʘʶʪ ʤʦʢʨʳʤʠ. ɻʠʜʨʘʚʣʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʵʣʝʢʪʨʦʬʠʣʴʪʨʦʚ 

ʥʝʚʝʣʠʢʦ ï 150é200 ʇʘ. ʈʘʩʭʦʜ ʵʥʝʨʛʠʠ ʚ ʵʣʝʢʪʨʦʬʠʣʴʪʨʘʭ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,12 ʜʦ 0,20 



ð 40 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʢɺʪĀʯ ʥʘ 1000 ʤ 3 ʛʘʟʘ. ʕʣʝʢʪʨʦʬʠʣʴʪʨʳ ʨʘʙʦʪʘʶʪ ʵʬʬʝʢʪʠʚʥʦ ʠ ʵʢʦʥʦʤʠʯʥʦ ʧʨʠ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʙʲʝʤʘʭ ʚʳʙʨʦʩʦʚ ʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ 

ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʵʣʝʢʪʨʦʬʠʣʴʪʨʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ, ʥʘʧʨʠʤʝʨ, ʥʘ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 3 % ʦʙʱʠʭ ʨʘʩʭʦʜʦʚ.  

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʧʧʘʨʘʪʳ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʤʦʢʨʦʛʦ 

ʧʳʣʝʛʘʟʦʫʣʘʚʣʠʚʘʥʠʷ.  

ʇʨʠ ʦʯʠʩʪʢʝ ʛʘʟʦʚ ʦʪ ʯʘʩʪʠʮ ʧʳʣʠ ʠ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʛʘʟʦʦʙʨʘʟʥʳʭ ʦʪʭʦʜʦʚ ʩ 

ʮʝʣʴʶ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʥʠʭ ʧʦʣʝʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʣʠ ʠʭ ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ ʫʩʧʝʰʥʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦʜʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʠʥʮʠʧʘʭ ʤʦʢʨʦʛʦ 

ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʷ. 

ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʩʦʯʝʪʘʥʠʝ ʩʫʭʦʡ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʤʦʢʨʦʡ ʦʯʠʩʪʢʠ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʤʦʞʝʪ ʩʦʯʝʪʘʪʴʩʷ ʩ ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʜʦʦʯʠʩʪʢʦʡ. ʈʘʟʚʠʪʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʥʪʘʢʪʘ 

ʬʘʟ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʷ. ɺ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʠʩʧʦʣʴʟʫʶʪ ʤʦʢʨʳʝ ʧʳʣʝʫʣʦʚʠʪʝʣʠ (ʧʨʦʤʳʚʘʪʝʣʠ) ʢʘʧʝʣʴʥʦʛʦ, ʧʣʝʥʦʯʥʦʛʦ ʠ 

ʙʘʨʙʦʪʘʞʥʦʛʦ ʪʠʧʦʚ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʘʧʧʘʨʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʳʤʠ, ʪʘʨʝʣʴʯʘʪʳʤʠ, 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʠ ʫʜʘʨʥʦ-ʠʥʝʨʮʠʦʥʥʦʛʦ ʜʝʡʩʪʚʠʷ (ʨʦʪʦʢʣʦʥʳ), ʘ ʪʘʢʞʝ ʩʢʦʨʦʩʪʥʦʛʦ ʪʠʧʘ 

(ʪʨʫʙʳ ɺʝʥʪʫʨʠ ʠ ʜʨʫʛʠʝ ʠʥʞʝʢʪʦʨʳ). 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʥʘʤʠ ʚʳʙʨʘʥ ʮʝʥʪʨʦʙʝʞʥʳʡ ʧʳʣʝʫʣʦʚʠʪʝʣʴ ʩʦ ʚʩʪʨʝʯʥʦʡ 

ʟʘʢʨʫʪʢʦʡ ʧʦʪʦʢʘ [4]. 

Разработка лабораторного пылеуловителя ВЗП 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʦʙʝʩʧʳʣʠʚʘʶʱʝʡ ʚʝʥʪʠʣʷʮʠʠ ʩ ʧʳʣʝʫʣʦʚʠʪʝʣʝʤ ʥʘ 

ʚʩʪʨʝʯʥʳʭ ʟʘʢʨʫʯʝʥʥʳʭ ʧʦʪʦʢʘʭ ʙʳʣʘ ʩʤʦʥʪʠʨʦʚʘʥʘ ʤʘʢʝʪ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ, 

ʩʭʝʤʘ ʢʦʪʦʨʦʡ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 2. ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʫʩʪʘʥʦʚʢʠ ʷʚʣʷʶʪʩʷ 

ʥʘʛʥʝʪʘʪʝʣʴʥʳʡ ʚʦʟʜʫʭʦʚʦʜ 4 ʩʦ ʰʪʫʮʝʨʦʤ 6 ʩ ʟʘʜʚʠʞʢʦʡ, ʦʙʚʷʟʢʘ ʧʳʣʝʫʣʦʚʠʪʝʣʷ ɺɿʇ, 

ʚʩʘʩʳʚʘʶʱʠʡ ʧʘʪʨʫʙʦʢ 5 ʠ ʚʝʥʪʠʣʷʪʦʨ 2. ɺɿʇ ʙʳʣ ʚʳʧʦʣʥʝʥ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ 

ʢʦʨʧʫʩʦʤ ʜʠʘʤʝʪʨʦʤ 90 ʤʤ, ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʠʟ ʦʨʛʩʪʝʢʣʘ. ʈʘʟʤʝʨʳ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

(ʚʳʩʦʪʘ ʠ ʰʠʨʠʥʘ ʚʝʨʭʥʝʛʦ ʚʚʦʜʘ ʧʝʨʚʠʯʥʦʛʦ ʧʦʪʦʢʘ; ʜʠʘʤʝʪʨ ʧʘʪʨʫʙʢʘ ʥʠʞʥʝʛʦ ʚʚʦʜʘ 

ʚʪʦʨʠʯʥʦʛʦ ʧʦʪʦʢʘ; ʜʠʘʤʝʪʨ ʦʪʙʦʡʥʦʡ ʰʘʡʙʳ ʠ ʪ.ʜ.) ʧʨʠʥʷʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝʤ ʦʩʥʦʚʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʘʧʧʘʨʘʪʦʚ 

ɺɿʇ [7]. ɺʪʦʨʠʯʥʳʡ ʧʦʪʦʢ ʧʨʠʦʙʨʝʪʘʝʪ ʟʘʢʨʫʯʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩ ʧʦʤʦʱʴʶ 

ʪʘʥʛʝʥʮʠʘʣʴʥʦʛʦ ʟʘʢʨʫʯʠʚʘʪʝʣʷ 12, ʦʪʥʝʩʝʥʥʦʛʦ ʦʪ ʢʦʨʧʫʩʘ ʥʘ ʨʘʩʩʪʦʷʥʠʝ l. ʅʘ 

ʥʘʛʥʝʪʘʪʝʣʴʥʦʤ ʠ ʚʩʘʩʳʚʘʶʱʝʤ  ʚʦʟʜʫʭʦʚʦʜʝ ʠ ʚ ʥʠʞʥʝʤ ʚʚʦʜʝ ʫʩʪʘʥʦʚʣʝʥʳ ʰʪʫʮʝʨʘ 

ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʤʘʥʦʤʝʪʨʦʚ, ʚʥʫʪʨʠ ʚʦʟʜʫʭʦʚʦʜʦʚ ʫʩʪʘʥʦʚʣʝʥʳ ʪʨʫʙʢʠ ʇʠʪʦï

ʇʨʘʥʜʣʷ. ʉʦʦʪʥʦʰʝʥʠʝ ʨʘʩʭʦʜʦʚ ʧʳʣʝʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ ʚ ʚʝʨʭʥʝʤ ʠ ʥʠʞʥʝʤ ʚʚʦʜʘʭ ʚ 

ɺɿʇ, ʦʙʱʠʡ ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ ʨʝʛʫʣʠʨʫʝʪʩʷ ʟʘʩʣʦʥʢʘʤʠ ʠ ʟʘʜʚʠʞʢʘʤʠ 6. ɼʣʷ ʠʤʠʪʘʮʠʡ 

ʧʳʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʠʥʠʡ ʧʦʨʦʰʦʢ, ʧʦʟʚʦʣʷʶʱʠʡ ʥʘʛʣʷʜʥʦ ʠʟʫʯʘʪʴ ʜʠʥʘʤʠʢʫ ʦʯʠʩʪʢʠ 

ʧʳʣʠ, ʧʦʩʣʝ ʦʯʠʩʪʢʠ ʧʳʣʴ  ʩʦʙʠʨʘʣʦʩʴ ʚ ʩʙʦʨʥʠʢʝ ʧʳʣʠ 8 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʘʤʝʨʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ 

ʤʝʪʦʜʠʢʘʤʠ [8, 9, 10]. ʇʦ ʚʝʣʠʯʠʥʘʤ ʜʘʚʣʝʥʠʡ, ʠʟʤʝʨʷʝʤʳʭ ʚ ʚʦʟʜʫʭʦʚʦʜʘʭ ʧʨʠ ʧʦʤʦʱʠ 

ʪʨʫʙʦʢ ʇʠʪʦïʇʨʘʥʜʣʷ ʠ ʤʠʢʨʦʤʘʥʦʤʝʪʨʘ ɼʄʎ-01ʄ, ʧʨʦʚʦʜʠʣʠʩʴ ʟʘʤʝʨʳ ʩʪʘʪʠʯʝʩʢʦʛʦ 

ʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʡ, ʟʘʪʝʤ ʦʧʨʝʜʝʣʷʣʠʩʴ ʩʢʦʨʦʩʪʴ ʚʦʟʜʫʭʘ, ʨʘʩʭʦʜ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʧʳʣʠ ʟʝʨʥʘ (ɟ=750 ʢʛ/ʤ3) ʥʘ ʚʭʦʜʝ ʚ ʩʠʩʪʝʤʫ ʦʙʝʩʧʝʯʠʚʘʣʘʩʴ 

ʟʘʜʘʚʘʝʤʳʤ ʚʨʝʤʝʥʝʤ ʟʘʛʨʫʟʢʠ, ʬʠʢʩʠʨʫʝʤʳʤ ʧʦ ʩʝʢʫʥʜʦʤʝʨʫ ʠ ʨʘʩʯʝʪʥʦʡ ʤʘʩʩʦʡ 

ʠʩʭʦʜʥʦʡ ʟʘʛʨʫʟʢʠ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ [7]: 

Go  X2=
̒
†                                                            (1) 

ʛʜʝ 
G0 

ʩ0 

ï ʤʘʩʩʘ ʧʳʣʠ ʥʘ ʚʭʦʜʝ, ʛ; 

ï ʟʘʜʘʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʚʭʦʜʝ, ʛ/ʤ3; 

 
L 

Ű 
ï ʨʘʩʭʦʜ, ʤ3/ʩ; 

ï ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ ʤʘʪʝʨʠʘʣʘ, ʤʠʥ. 

 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 41 ð   

 

  
ʈʠʩʫʥʦʢ 2ïʉʭʝʤʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʠʩʪʝʤʳ ʩ ɺɿʇ, ʢʦʪʦʨʳʡ ʩʥʘʙʞʝʥ ʧʘʪʨʫʙʢʦʤ ʥʠʞʥʝʛʦ ʚʚʦʜʘ ʩ ʠʟʤʝʥʷʝʤʦʡ ʜʣʠʥʦʡ: 

1 ï ʮʠʢʣʦʥ; 2ïʚʝʥʪʠʣʷʪʦʨ; 3ïɻ ʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʩ ʟʘʟʝʤʣʝʥʠʝʤ; 4, 5ïʚʩʘʩʳʚʘʶʱʠʡ ʠ ʥʘʛʥʝʪʘʪʝʣʴʥʳʡ 

ʪʨʫʙʦʧʨʦʚʦʜʳ; 6ï ʰʪʫʮʝʨ ʩ ʟʘʜʚʠʞʢʦʡ; 7 ïʜʦʟʘʪʦʨ ʧʳʣʠ; 8ïʩʙʦʨʥʠʢ ʧʳʣʠ; 9, 10ï ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ 

ʤʘʥʦʤʝʪʨʳ; 11 ï ï ʪʨʫʙʢʠ ʇʠʪʦïʇʨʘʥʜʣʷ; 12 ï ʪʘʥʛʝʥʮʠʘʣʴʥʳʡ ʟʘʢʨʫʯʠʚʘʪʝʣʴ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʦʬʦʨʤʣʝʥʳ ʚ ʪʘʙʣʠʯʥʦʡ ʬʦʨʤʝ ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ 

ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʷ ʦʪ   

ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚʠʜʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʷ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʳʣʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʯʝʤ ʤʝʥʴʰʝ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʧʳʣʠ ʪʝʤ ʙʦʣʴʰʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʮʝʥʪʨʦʙʝʞʥʦ-ʠʥʝʨʮʠʦʥʥʦʛʦ ʧʳʣʝʫʣʦʚʠʪʝʣʷ, 

ʥʘʧʨʠʤʝʨ, ʚ ʦʧʳʪʘʭ 1-3 ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 92 %, ʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʩʪʘʣʴʥʳʭ ʦʧʳʪʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ( å 60 %), ʦʜʥʘʢʦ ʝʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʝʸ ʩ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʮʠʢʣʦʥʦʚ ʠʤʝʥʥʦ ʜʣʷ ʧʳʣʠ <10-20 ʤʢʤ, ʪʦ ʥʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʮʠʢʣʦʥʳ ʠʣʠ ʚʦʚʩʝ ʥʝ ʫʣʘʚʣʠʚʘʶʪ ʝʸ (<10 ʤʢʤ) ʠʣʠ ʫʣʘʚʣʠʚʘʶʪ (10-20 ʤʢʤ) ʩ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 20-40 % [29], ʧʨʘʢʪʠʯʝʩʢʠ ʪʘʢʘʷ ʞʝ ʩʠʪʫʘʮʠʷ ʠ ʫ ʟʘʨʫʙʝʞʥʳʭ ʘʥʘʣʦʛʦʚ 

[30-31]. 

 

 
ʇʨʠʤʝʯʘʥʠʝ: *- ʚ ʢʘʯʝʩʪʚʝ ʧʳʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʠʥʠʡ ʧʦʨʦʰʦʢ ʩʦ ʩʤʝʩʴʶ ʩ ʧʳʣʠ ʦʪ 

ʟʝʨʥʘ 

y = -2,2286x2 + 4,6714x + 87,26 
wч Ґ лΣтнус 
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˻͋΅͊Ύ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͦ;͙͙ͫͭ͟ ƺΣ ҈ 

˽͙͙ͦͤͦͣ͊͡͡Έͤ͊Ύ ό˻͋΅͊Ύ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͦ;͙͙ͫͭ͟ ƺΣ ҈ύ 



ð 42 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɼʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʳʣʝʫʣʦʚʠʪʝʣʝʡ ɺɿʇ, ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʚʳʩʦʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʳʣʝʫʣʦʚʠʪʝʣʝʡ ʥʘ ʚʩʪʨʝʯʥʳʭ ʟʘʢʨʫʯʝʥʥʳʭ ʧʦʪʦʢʘʭ ʚ 

ʩʠʩʪʝʤʘʭ ʘʩʧʠʨʘʮʠʠ ʪʦʥʢʦʡ ʦʯʠʩʪʢʠ ʟʝʨʥʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

Заключение 

1. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʠʩʪʝʤ ʦʙʝʩʧʳʣʠʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʥʘʤʠ ʚʳʙʨʘʥ ʮʝʥʪʨʦʙʝʞʥʳʡ ʧʳʣʝʫʣʦʚʠʪʝʣʴ ʩʦ 

ʚʩʪʨʝʯʥʦʡ ʟʘʢʨʫʪʢʦʡ ʧʦʪʦʢʘ. 

2. ʈʘʟʨʘʙʦʪʘʥ ʣʘʙʦʨʘʪʦʨʥʳʡ ʩʪʝʥʜ ʧʳʣʝʫʣʦʚʠʪʝʣʷ ɺɿʇ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʢʦʪʦʨʦʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʯʝʤ ʤʝʥʴʰʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʳʣʠ ʪʝʤ ʙʦʣʴʰʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʮʝʥʪʨʦʙʝʞʥʦ-ʠʥʝʨʮʠʦʥʥʦʛʦ ʧʳʣʝʫʣʦʚʠʪʝʣʷ. 

***  
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Аннотация 

ɼʘʥʥʘʷ ʥʘʫʯʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʩʩʤʦʪʨʝʥʠʶ ʠ ʫʩʪʨʘʥʝʥʠʶ ʧʨʦʙʣʝʤ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʨʠʩʦʚʦʜʩʪʚʝ ʂʫʙʘʥʠ. ɺ ʨʘʤʢʘʭ ʩʪʘʪʴʠ 

ʨʘʩʩʤʦʪʨʝʥʘ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʩʝʪʴ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. ʀʩʩʣʝʜʦʚʘʥʳ ʢʦʨʥʠ ʧʨʦʙʣʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʧʨʦʮʝʩʩʝ ʚʦʟʜʝʣʳʚʘʥʠʠ ʨʠʩʘ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ 

ʧʨʠʯʠʥʳ, ʪʦʨʤʦʟʷʱʠʝ ʨʘʟʚʠʪʠʝ ʦʪʨʘʩʣʠ ʨʠʩʦʚʦʜʩʪʚʘ. ʇʨʝʜʩʪʘʚʣʝʥ ʢʦʤʧʣʝʢʩ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʚʳʷʚʣʝʥʥʳʭ ʧʨʦʙʣʝʤ. 

Ключевые слова: ʨʠʩʦʚʦʜʩʪʚʦ, ʤʝʣʠʦʨʘʮʠʷ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ,  

ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ,  ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʬʠʥʘʩʠʨʦʚʘʥʠʝ. 

 

Abstract 

This scientific article is devoted to the consideration and elimination of the problems 

of the efficient use of water resources in rice growing in the Kuban. As part of the article, the 

hydrographic network of the Krasnodar Territory is considered. The roots of the problems of 

water use in the process of rice cultivation are investigated. The main reasons that impede the 

development of the rice industry are considered. A set of measures to eliminate identified 

problems is presented. 

Keywords: rice growing, land reclamation, innovative technologies, resource saving, 

water resources, agriculture, financing. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʦʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʦʪʨʘʩʣʝʡ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʥʘ ʂʫʙʘʥʠ ʷʚʣʷʝʪʩʷ ʨʠʩʦʚʦʜʩʪʚʦ. ʇʦʜʪʚʝʨʞʜʘʝʪʩʷ ʵʪʦ ʨʘʩʪʫʱʠʤ ʦʙʲʝʤʦʤ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʩʫʙʲʝʢʪʦʚ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʦʩʥʦʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʠʩʘ.  ʆʪʤʝʪʠʤ, ʯʪʦ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ 

ʨʘʟʚʠʪʠʷ ʨʠʩʦʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ.  

ɺʭʦʜʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʠʩʘ ʧʨʝʜʧʨʠʷʪʠʷ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩʦ ʩʧʝʮʠʬʠʢʦʡ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʩʧʦʩʦʙʘ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚʣʘʛʦʣʶʙʠʚʦʡ ʢʫʣʴʪʫʨʳ.  

ʂʦʨʥʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʳʰʝ ʧʨʦʙʣʝʤ ʢʨʦʶʪʩʷ ʚ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʂʫʙʘʥʠ [1].  

ɻʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʩʝʪʴ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʩʦʩʪʦʠʪ ʠʟ 4-ʭ ʛʨʫʧʧ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʨʝʢ, ʪʘʢʠʭ ʢʘʢ: 

½ ʨʝʯʥʘʷ ʩʠʩʪʝʤʘ ʂʫʙʘʥʠ; 

½ ʟʘʢʫʙʘʥʩʢʠʝ ʨʝʢʠ; 

½ ʩʪʝʧʥʳʝ ʨʝʢʠ; 

½ ʨʝʢʠ ʯʝʨʥʦʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʢʘʟʘʥʥʦʛʦ ʚʳʰʝ, ʜʝʣʘʝʤ ʚʳʚʦʜ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ. 

ɺʩʝ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʙʝʨʫʪ ʩʚʦʡ ʠʩʪʦʢ ʠʟ ʨʝʢʠ ʂʫʙʘʥʴ. ʊʘʢ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ ʨʘʩʧʦʣʦʞʝʥʦ ʧʦʨʷʜʢʘ 80% ʝʝ ʙʘʩʩʝʡʥʘ. 



ð 44 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʅʠʞʝ ʩʪʚʦʨʘ ʧʣʦʪʠʥʳ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʦʩʥʦʚʥʦʡ 

ʦʙʲʝʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʂʫʙʘʥʠ. ɺ ʩʦʩʪʘʚ ʛʣʘʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʥʝʰʥʝʛʦ 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ ʚʭʦʜʷʪ: ʨ. ʂʫʙʘʥʴ ʩ ʧʨʠʪʦʢʘʤʠ, ʂʨʘʩʥʦʜʘʨʩʢʦʝ, ɺʘʨʥʘʚʠʥʩʢʦʝ ʠ 

ʂʨʶʢʦʚʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʌʝʜʦʨʦʚʩʢʠʡ ʠ ʊʠʭʦʚʩʢʠʡ ʧʝʨʝʛʦʨʘʞʠʚʘʶʱʠʝ ʛʠʜʨʦʫʟʣʳ 

ʥʘ ʨ. ʂʫʙʘʥʴ [2,3]. 

ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʙʲʝʢʪʦʚ ʚʥʝʰʥʝʛʦ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ ʧʦ 

ʦʙʱʝʡ ʩʭʝʤʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʂ ʥʘʯʘʣʫ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘʧʦʣʥʷʶʪʩʷ ʥʫʞʥʳʤ ʦʙʲʝʤʦʤ ʚʦʜʳ, ʜʘʣʝʝ ʧʦ ʟʘʨʘʥʝʝ 

ʩʧʣʘʥʠʨʦʚʘʥʥʦʤʫ ʛʨʘʬʠʢʫ, ʚʦʜʘ ʧʦʜʘʝʪʩʷ  ʚ ʨʝʢʫ ʂʫʙʘʥʴ ʠʣʠ ʞʝ ʧʨʷʤʦ ʚ ʚʦʜʦʟʘʙʦʨʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ.  

ʆʪʤʝʪʠʤ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ  ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩ 

ʚ ʥʠʟʦʚʴʷʭ ʂʫʙʘʥʠ ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʢ 1986 ʛ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʵʪʦʤʫ ɽ.ʄ. 

ʍʘʨʠʪʦʥʦʚ ʧʨʠʚʦʜʠʪ ʩʣʝʜʫʶʱʝʝ. ɺʳʩʦʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʩʪʠʛʣʠ 

ʚʣʦʞʝʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʇʝʪʨʦʚʩʢʦ-ɸʥʘʩʪʘʩʠʝʚʩʢʦʡ ʠ ɸʬʠʧʩʢʦʡ ʨʠʩʦʚʳʭ ʩʠʩʪʝʤ. ʊʘʢ 

ʚ 1976 ʛʦʜʫ ʙʳʣʦ ʚʣʦʞʝʥʦ ʧʦʨʷʜʢʘ 25,3 ʤʣʥ.ʨʫʙ., ʧʨʠ ʵʪʦʤ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 

ʜʦʩʪʠʛ 28,4 ʤʣʥ. ʨʫʙ.  ɺ ʧʝʨʠʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʩ 1951 ʧʦ 1974 ʛʛ.) ʨʠʩʦʚʳʭ 

ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʢʨʫʧʥʳʭ ʛʠʜʨʦʫʟʣʦʚ ʙʳʣʦ ʚʣʦʞʝʥʦ ʧʦʨʷʜʢʘ 944 ʤʣʥ. ʨʫʙ., ʯʪʦ 

ʧʨʠʚʝʣʦ ʢ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʵʬʬʝʢʪʫ ʚ 1976 ʛʦʜʫ ʚ ʨʘʟʤʝʨʝ 955 ʤʣʥ.ʨʫʙ. [4,5]. 

ʅʝʦʙʭʦʜʠʤʳʡ ʩʣʦʡ ʚʦʜʳ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʨʠʩʘ, ʫʧʣʦʪʥʷʝʪ ʧʦʯʚʫ, ʧʨʠ ʵʪʦʤ 

ʟʘʙʦʣʘʯʠʚʘʷ ʝʝ. ɹʦʣʴʰʦʡ ʦʙʲʝʤ ʚʣʘʛʠ, ʚ ʫʩʣʦʚʠʷʭ ʟʘʪʦʧʣʝʥʠʷ ʨʠʩʦʚʳʭ ʯʝʢʦʚ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʮʝʣʷʭ ʬʠʣʴʪʨʘʮʠʠ ʚ ʙʦʣʝʝ ʥʠʟʢʠʭ ʩʣʦʷʭ ʧʦʯʚʳ, ʯʪʦ ʩʪʘʥʦʚʠʪʩʷ 

ʧʨʠʯʠʥʦʡ ʧʦʜʲʝʤʘ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʯʪʦ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʧʨʠʚʦʜʠʪ ʢ ʟʘʩʦʣʝʥʠʶ ʠ 

ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚʳ ʚʦʟʜʝʣʳʚʘʥʠʷ ʨʠʩʘ.   

ɽʩʪʝʩʪʚʝʥʥʳʝ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʦʢʘʟʳʚʘʶʪ ʧʨʷʤʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ. ʊʘʢʞʝ ʥʘ ʠʭ ʢʘʯʝʩʪʚʦ ʚʣʠʷʶʪ ʩʙʨʦʩ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʩ 

ʧʣʦʱʘʜʝʡ ʚʦʜʦʩʙʦʨʘ, ʧʦʩʪʫʧʣʝʥʠʷ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʝʩʪʠʮʠʜʘʤʠ ʩʙʨʦʩʥʳʭ ʚʦʜ 

ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʦʪ ʥʘʣʠʯʠʷ ʧʣʦʱʘʜʝʡ ʟʘʩʦʣʝʥʥʳʭ ʠ ʤʠʥʝʨʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ ʫʯʘʩʪʢʦʚ ʚ ʨʠʩʦʚʳʭ ʩʠʩʪʝʤʘʭ ʟʘʚʠʩʠʪ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠʭ 

ʩʙʨʦʩʥʳʭ ʚʦʜ. ʉʪʦʠʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʩʘʤʦʝ ʧʣʦʭʦʝ ʢʘʯʝʩʪʚʦ ʩʙʨʦʩʥʳʭ ʠ ʜʨʝʥʘʞʥʳʭ 

ʚʦʜ ʨʠʩʦʚʳʭ ʩʠʩʪʝʤ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʢʦʥʝʮ ʤʝʞʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ɺ ʵʪʦ ʚʨʝʤʷ 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʠʚʳʩʰʠʡ ʫʨʦʚʝʥʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʚʦʜʥʦ-ʩʦʣʝʚʦʛʦ 

ʙʘʣʘʥʩʘ ʧʣʦʱʘʜʝʡ ʧʦʜ ʨʠʩʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʧʦ ʧʨʠʯʠʥʝ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʙʲʝʤʦʚ, ʧʦʜʘʚʘʝʤʳʭ ʧʨʝʩʥʳʭ ʚʦʜ ʚ ʧʝʨʠʦʜ ʦʨʦʰʝʥʠʷ [6].  

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ, ʪʦʨʤʦʟʷʱʠʭ ʨʘʟʚʠʪʠʝ ʦʪʨʘʩʣʠ ʨʠʩʦʚʦʜʩʪʚʘ, ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ: 

½ ʜʠʩʧʘʨʠʪʝʪ ʮʝʥʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ, ʢʦʪʦʨʳʝ ʥʝʛʘʪʠʚʥʦ 
ʚʣʠʷʶʪ ʥʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ; 

½ ʩʥʠʞʝʥʠʝ ʦʙʲʝʤʦʚ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʨʘʙʦʪ ʠ ʤʠʥʠʤʠʟʘʮʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʨʠʩʦʚʦʜʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ 

ʢʨʘʷ; 

½ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʮʠʠ ʩ ʠʥʦʩʪʨʘʥʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ; 

½ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ; 

½ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʫʨʦʚʥʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʦʩʥʘʱʝʥʥʦʩʪʠ ʦʪʨʘʩʣʠ ʨʠʩʦʚʦʜʩʪʚʘ; 

½ ʨʦʩʪ ʫʨʦʚʥʷ ʠʟʥʘʰʠʚʘʝʤʦʩʪʠ ʪʝʭʥʠʢʠ ʩʫʙʲʝʢʪʦʚ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ 

ʦʪʨʘʩʣʠ ʨʠʩʦʚʦʜʩʪʚʘ. 

ʇʨʦʙʣʝʤʘ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʦʪʦʰʣʘ ʥʘ ʚʪʦʨʦʡ ʧʣʘʥ ʚʚʠʜʫ ʜʝʡʩʪʚʠʡ 

ʤʝʣʠʦʨʠʨʫʶʱʠʭ ʢʫʣʴʪʫʨ ʨʠʩ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʟʝʤʝʣʴ ʩ ʘʙʩʦʣʶʪʥʦ ʥʫʣʝʚʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʦʛʦ, ʯʪʦ ʥʘ ʧʦʥʠʞʝʥʥʳʭ ʵʣʝʤʝʥʪʘʭ ʨʝʣʴʝʬʘ ʨʠʩʦʚʳʭ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 45 ð   

 

ʩʠʩʪʝʤ ʩʫʱʝʩʪʚʫʝʪ ʩʣʘʙʳʡ ʠ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʦʩʦʣʦʥʮʝʚʘʥʠʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ɸʟʦʚʩʢʦʡ, ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ  ʇʦʥʫʨʦ-ʂʘʣʠʥʠʥʩʢʦʡ,  ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʏʝʨʥʦʝʨʢʦʚʩʢʦʡ 

ʨʠʩʦʚʦ-ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʚʚʠʜʫ ʥʝ ʫʜʘʣʝʥʠʷ ʧʨʦʤʳʚʢʠ. ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʳ ʥʝʦʙʭʦʜʠʤʘ ʨʝʘʣʠʟʘʮʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʭʠʤʤʝʣʠʦʨʘʮʠʠ, ʢʦʪʦʨʘʷ ʦʪʣʠʯʘʝʪʩʷ 

ʩʣʦʞʥʦʩʪʴʶ ʠ ʜʦʨʦʛʦʚʠʟʥʦʡ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʢʘʟʘʥʥʦʛʦ ʚʳʰʝ, ʤʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʦʜʦʨʦʜʥʦʛʦ ʧʦʢʨʦʚʘ ʧʦʯʚʳ ʥʘ ʈʆʉ ʥʝʦʙʭʦʜʠʤʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ 

ʩʠʩʪʝʤʫ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ, ʯʪʦ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʠʯʴ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʙʘʣʘʥʩʘ ʛʫʤʫʩʘ ʩ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦʤ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ.  

ʊʘʢ ʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʧʨʠʯʠʥʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʚʳʥʦʩʘ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʦʩʪʘʪʢʦʚ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ, ʧʦʯʚʘ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʘʷ ʚ ʧʨʦʮʝʩʩʝ ʚʦʟʜʝʣʳʚʘʥʠʷ ʨʠʩʘ ʥʫʞʜʘʝʪʩʷ ʚ 

ʧʦʚʳʰʝʥʥʦʤ ʚʦʩʧʦʣʥʝʥʠʠ ʦʨʛʘʥʠʢʠ, ʯʝʤʫ ʤʦʞʝʪ ʧʦʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʝʘʣʠʟʘʮʠʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ ʩ ʚʢʣʶʯʝʥʠʝʤ ʙʦʣʴʰʦʡ ʜʦʣʠ ʤʥʦʛʦʣʝʪʥʠʭ ʙʦʙʦʚʳʭ 

ʪʨʘʚ.  

ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʨʘʥʝʝ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʦʙʣʝʤʘ  ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ 

ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʨʠʩʦʚʦʜʩʪʚʝ ʩʪʦʠʪ ʜʦʩʪʘʪʦʯʥʦ ʦʩʪʨʦ. ʆʪʤʝʪʠʤ, ʯʪʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʠʥʠʤʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ ʚ ʧʨʦʮʝʩʩʝ ʚʦʟʜʝʣʳʚʘʥʠʷ ʨʠʩʘ, 

ʧʨʦʜʠʢʪʦʚʘʥʘ ʚʳʩʦʢʦʡ ʦʟʘʙʦʯʝʥʥʦʩʪʴʶ ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʧʨʦʙʣʝʤʦʡ ʟʘʧʘʩʦʚ 

ʧʨʝʩʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʉ  ʮʝʣʴʶ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʚʦʟʨʘʩʪʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʨʠʩʘ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʦʙʣʘʩʪʠ ʦʨʦʰʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ.  

ʉʪʦʠʪ ʧʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʯʘʩʪʴʶ ʩʪʨʘʪʝʛʠʠ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʨʠʩʘ ʥʘ ʂʫʙʘʥʠ, ʷʚʣʷʝʪʩʷ ʧʣʘʥ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʣʘʥʜʰʘʬʪʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ.  

ʆʪʤʝʪʠʤ, ʯʪʦ ʙʘʩʩʝʡʥ ʂʫʙʘʥʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʡ ʨʘʡʦʥ ʚ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ. ʇʨʦʙʣʝʤʘ ʩʦʩʪʦʠʪ ʚ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʥʝʚʦʟʤʦʞʥʦʩʪʠ 

ʨʝʘʣʠʟʘʮʠʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʥʘ ʙʘʟʝ 

ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʧʨʘʚʠʣ, ʢʦʪʦʨʳʝ ʥʝ ʫʯʠʪʳʚʘʶʪ ʜʠʥʘʤʠʯʥʫʶ 

ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʦʙʩʪʘʥʦʚʢʠ. 

ʉʯʠʪʘʝʤ, ʯʪʦ ʜʦʩʪʠʞʝʥʠʝ ʨʦʩʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʚ ʧʨʦʮʝʩʩʝ ʚʦʟʜʝʣʳʚʘʥʠʷ ʨʠʩʘ ʥʘ ʂʫʙʘʥʠ ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʝʪ ʩʣʝʜʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ: 

½ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ ʨʠʩʘ; 

½ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʦʚʩʝʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ ʜʘʜʫʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʘʪʴ ʙʳʩʪʨʫʶ ʦʮʝʥʢʫ ʪʝʢʫʱʝʡ ʦʙʩʪʘʥʦʚʢʝ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʚ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʤ ʧʝʨʠʦʜʝ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ  ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ 

ʢʦʥʪʨʦʣʷ ʢʘʢ ʤʦʱʥʳʭ ʧʘʚʦʜʢʦʚ, ʪʘʢ ʠ ʤʘʣʦʚʦʜʴʷ; 

½ ʩʣʝʜʫʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʦʤʳʚʥʦʤʫ 
ʨʝʞʠʤʫ ʥʘ ʯʘʩʪʠ ʟʝʤʝʣʴ ʨʠʩʦʚʳʭ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ 

ʧʦʜʚʝʨʞʝʥʳ ʚʪʦʨʠʯʥʦʤʫ ʟʘʩʦʣʝʥʠʶ; 

½ ʩʣʝʜʫʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʟʘʱʠʪʝ 

ʧʨʠʙʨʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚʦʜʦʭʨʘʥʠʣʠʱ ʦʪ ʧʦʜʪʦʧʣʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ 

ʙʝʨʝʛʦʚ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʦʪʤʝʪʠʤ, ʯʪʦ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ, ʩʣʦʞʠʚʰʠʭʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, 

ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʧʨʦʮʝʩʩʝ ʚʦʟʜʝʣʳʚʘʥʠʠ ʨʠʩʘ, ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʨʠ 

ʫʩʣʦʚʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʝʜʠʥʦʛʦ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 
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Аннотация 
ʈʘʟʥʦʦʙʨʘʟʠʝ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʫʨʠʩʪʩʢʠʭ 

ʨʝʩʫʨʩʦʚ ʧʦ ʥʘʰʝʡ ʧʣʘʥʝʪʝ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʠʝ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʫʨʠʟʤʘ 

ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʤʠʨʘ, ʠʭ ʩʨʘʚʥʝʥʠʷ ʚ 

ʮʝʣʷʭ ʠʟʫʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʚʠʜʦʚ ʪʫʨʠʟʤʘ, ʚʦʚʣʝʯʝʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ ʚ ʪʫʨʠʩʪʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʀʤʝʥʥʦ ʵʪʦʤʫ ʧʦʩʚʷʱʝʥʘ ʜʘʥʥʘʷ ʩʪʘʪʴʷ. ʇʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʤʝʥʷʣʠʩʴ ʪʘʢʠʝ ʤʝʪʦʜʳ, ʢʘʢ ʘʥʘʣʠʟ ʠ ʩʠʥʪʝʟ, ʦʙʦʙʱʝʥʠʝ ʠ ʩʨʘʚʥʝʥʠʝ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʠ ʜʨ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʚ ʩʫʙʨʝʛʠʦʥʘʭ ɸʬʨʠʢʠ.  

Ключевые слова: ʪʫʨʠʟʤ, ʪʫʨʠʩʪʩʢʠʡ ʩʫʙʨʝʛʠʦʥ, ʪʫʨʠʩʪʩʢʠʝ ʧʨʠʙʳʪʠʷ, 

ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʪʫʨʠʟʤ, ʤʠʨʦʚʦʡ ʨʝʡʪʠʥʛ, ʉʝʚʝʨʥʘʷ ɸʬʨʠʢʘ, ɸʬʨʠʢʘ ʖʞʥʝʝ ʉʘʭʘʨʳ  

 

Abstract 

The diversity and unevenness of the territorial distribution of tourist resources on our 

planet, as well as the high rate of development of international tourism, make it necessary to 

study different regions of the world, compare them in order to study the possibilities of 

developing certain types of tourism, involving the territory in tourism activities. This is what 

this article is about. The research used methods such as analysis and synthesis, generalization 

and comparison, statistical calculations, etc. This made it possible to identify the features and 

opportunities for tourism development in the sub-regions of Africa. 

Keywords: tourism, tourist sub-region, tourist arrivals, international tourism, world 

ranking, North Africa, sub-Saharan Africa 

 

Введение. ɼʣʷ ʣʶʙʦʡ ʥʘʫʢʠ, ʠʟʫʯʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʶ, ʝʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʨʘʟʣʠʯʠʷ, ʧʦʥʷʪʠʝ çʨʝʛʠʦʥè ʚʳʩʪʫʧʘʝʪ ʦʩʥʦʚʦʡ, ʢʣʶʯʝʚʦʡ ʜʝʬʠʥʠʮʠʝʡ. ɺʳʯʣʝʥʝʥʠʝ 

ʨʝʛʠʦʥʦʚ ʚʳʩʪʫʧʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʝʜʤʝʪʦʤ ʠ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʝʛʠʦʥʦʚ ʜʦʣʞʥʦ ʥʦʩʠʪʴ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 47 ð   

 

ʢʦʤʧʣʝʢʩʥʳʡ ʠ ʚʩʝʩʪʦʨʦʥʥʠʡ ʘʥʘʣʠʟ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʥʘʫʯʥʳʭ, ʥʦ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡ. 

ʈʝʛʠʦʥ ï ʵʪʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʪʣʠʯʘʶʱʘʷʩʷ ʦʪ 

ʜʨʫʛʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠ ʧʨʠʟʥʘʢʘʤʠ [5]. 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʩʚʦʝʦʙʨʘʟʠʝ ʢʫʣʴʪʫʨʥʦ-

ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʥʝ ʪʦʣʴʢʦ ʨʝʛʠʦʥʦʚ, ʥʦ ʠ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥ ʤʠʨʘ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʤʥʦʛʦʦʙʨʘʟʠʶ ʪʫʨʠʩʪʩʢʦʡ ʢʘʨʪʠʥʳ ʥʘʰʝʡ ʧʣʘʥʝʪʳ. ɹʣʘʛʦʜʘʨʷ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʝ ʪʫʨʠʩʪʩʢʠʭ ʘʪʪʨʘʢʮʠʡ, ʫʨʦʚʥʶ ʠ ʢʘʯʝʩʪʚʫ ʚʦʚʣʝʯʝʥʠʷ 

ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʥʳ ʚ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʞʠʟʥʴ, ʤʝʩʪʫ ʠ ʨʦʣʠ 

ʪʫʨʠʟʤʘ ʩʪʨʘʥʳ ʥʘ ʤʠʨʦʚʦʤ ʪʫʨʠʩʪʩʢʦʤ ʨʳʥʢʝ, ʧʨʦʠʩʭʦʜʠʪ ʦʙʦʩʦʙʣʝʥʠʝ ʩʪʨʘʥ ʠ 

ʨʝʛʠʦʥʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʪʫʨʠʩʪʠʢʝ ʤʦʛʫʪ ʙʳʪʴ ʪʝʨʨʠʪʦʨʠʠ 

ʨʘʟʥʦʛʦ ʨʘʥʛʘ. 

Объекты и методы исследования. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ 

ɸʬʨʠʢʘʥʩʢʠʡ ʪʫʨʠʩʪʩʢʠʡ ʤʘʢʨʦʨʝʛʠʦʥ, ʘ ʧʨʝʜʤʝʪʦʤ ï ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʚ ʩʫʙʨʝʛʠʦʥʘʭ ɸʬʨʠʢʠ. ʇʨʠ ʥʘʧʠʩʘʥʠʠ ʩʪʘʪʴʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢʠʝ 

ʦʙʱʝʥʘʫʯʥʳʝ ʤʝʪʦʜʳ, ʢʘʢ ʘʥʘʣʠʟ, ʩʠʥʪʝʟ, ʦʙʦʙʱʝʥʠʝ, ʩʨʘʚʥʝʥʠʝ, ʤʝʪʦʜ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʠ ʜʨ. 

Результаты. ɸʬʨʠʢʘʥʩʢʠʡ ʪʫʨʠʩʪʩʢʠʡ ʤʘʢʨʦʨʝʛʠʦʥ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʤʦʣʦʜʳʤ ʪʫʨʠʩʪʩʢʠʤ ʨʝʛʠʦʥʦʤ, ʥʦ ʧʨʠ ʵʪʦʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ 

ʪʫʨʠʩʪʩʢʠʭ ʨʝʩʫʨʩʦʚ ʢʘʢ ʧʨʠʨʦʜʥʦʛʦ, ʪʘʢ ʠ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʚʳʩʦʢʠʤʠ ʪʝʤʧʘʤʠ ʨʦʩʪʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʚʥʫʪʨʠʨʝʛʠʦʥʘʣʴʥʳʭ ʪʫʨʠʩʪʩʢʠʭ ʧʦʪʦʢʦʚ, 

ʭʦʨʦʰʠʤʠ ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʨʘʟʚʠʪʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʫʨʠʟʤʘ [2].  

ɼʦ ʩʠʭ ʧʦʨ ʙʳʪʫʝʪ ʩʪʝʨʝʦʪʠʧ, ʙʫʜʪʦ ɸʬʨʠʢʘ ï ʵʪʦ ʨʘʩʩʘʜʥʠʢ ʙʦʣʝʟʥʝʡ, ʤʘʪʝʨʠʢ, 

ʛʜʝ ʘʙʩʦʣʶʪʥʦ ʥʝ ʨʘʟʚʠʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ, ʚʦʦʙʱʝ, ʦʧʘʩʥʦʝ ʜʣʷ ʞʠʟʥʠ ʤʝʩʪʦ. ɺ 

ʨʝʘʣʴʥʦʩʪʠ ʪʘʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʫʞʝ ʜʘʚʥʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʘʬʨʠʢʘʥʩʢʠʭ ʩʪʨʘʥ ʠʤʝʶʪʩʷ ʧʝʨʚʦʢʣʘʩʩʥʳʝ ʦʪʝʣʠ ʠ ʩʦʟʜʘʥʳ ʚʩʝ ʫʩʣʦʚʠʷ 

ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʫʨʠʩʪʦʚ, ʧʨʝʜʧʦʯʠʪʘʶʱʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʠ ʘʢʪʠʚʥʳʝ ʚʠʜʳ ʦʪʜʳʭʘ. 

ɸ ʪʘʢʠʝ ʛʦʩʫʜʘʨʩʪʚʘ ʉʝʚʝʨʥʦʡ ɸʬʨʠʢʠ, ʢʘʢ ʄʘʨʦʢʢʦ ʠʣʠ ʊʫʥʠʩ ʨʘʩʧʦʣʘʛʘʶʪ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʪʫʨʠʟʤʘ, ʢʦʪʦʨʦʡ ʤʦʛʣʠ ʙʳ ʧʦʟʘʚʠʜʦʚʘʪʴ ʙʦʣʴʰʠʥʩʪʚʦ ʟʘʧʘʜʥʳʭ 

ʩʪʨʘʥ [1]. 

ɺʩʝʤʠʨʥʘʷ ʪʫʨʠʩʪʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʜʝʣʠʪ ɸʬʨʠʢʘʥʩʢʠʡ ʪʫʨʠʩʪʩʢʠʡ ʨʝʛʠʦʥ ʥʘ 

ʜʚʘ ʩʫʙʨʝʛʠʦʥʘ:  

½ ʉʝʚʝʨʥʘʷ ɸʬʨʠʢʘ;  

½ ɸʬʨʠʢʘ ʖʞʥʝʝ ʉʘʭʘʨʳ. 

ʉʝʚʝʨʦʘʬʨʠʢʘʥʩʢʠʡ ʪʫʨʠʩʪʩʢʠʡ ʩʫʙʨʝʛʠʦʥ ï ʵʪʦ ʦʛʨʦʤʥʘʷ ʪʝʨʨʠʪʦʨʠʷ, ʙʦʣʴʰʫʶ 

ʯʘʩʪʴ ʢʦʪʦʨʦʡ ʟʘʥʠʤʘʝʪ ʧʫʩʪʳʥʷ ʉʘʭʘʨʘ. ɺ ʜʘʥʥʳʡ ʪʫʨʠʩʪʩʢʠʡ ʩʫʙʨʝʛʠʦʥ ʚʭʦʜʠʪ 4 

ʛʦʩʫʜʘʨʩʪʚʘ. ʉʘʤʳʤʠ ʢʨʫʧʥʳʤʠ ʩʪʨʘʥʘʤʠ ʩʯʠʪʘʝʪʩʷ ʉʫʜʘʥ ʠ ɸʣʞʠʨ. ɺ ʛʦʩʫʜʘʨʩʪʚʘʭ 

ʜʘʥʥʦʛʦ ʩʫʙʨʝʛʠʦʥʘ ʧʨʦʞʠʚʘʝʪ ʦʢʦʣʦ 105 ʤʣʥ ʯʝʣʦʚʝʢ. ʏʘʱʝ ʚʩʝʛʦ, ʧʨʦʞʠʚʘʶʱʠʡ 

ʟʜʝʩʴ ʥʘʨʦʜ ʨʘʟʛʦʚʘʨʠʚʘʝʪ ʥʘ ʘʨʘʙʩʢʦʤ ʷʟʳʢʝ, ʘ ʦʩʥʦʚʥʦʡ ʨʝʣʠʛʠʝʡ ʩʯʠʪʘʝʪʩʷ ʠʩʣʘʤ. 

ʉʪʨʘʥʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʝʚʝʨʦʘʬʨʠʢʘʥʩʢʠʡ ʪʫʨʠʩʪʩʢʠʡ ʩʫʙʨʝʛʠʦʥ, ʦʙʣʘʜʘʶʪ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʦʪʜʳʭʘ ʪʫʨʠʩʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʤ ʢʣʠʤʘʪʦʤ ʠ ʧʣʷʞʘʤʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʠʚʣʝʯʝʥʠʶ ʙʦʣʴʰʦʛʦ 

ʯʠʩʣʘ ʪʫʨʠʩʪʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʟ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ. ʏʘʱʝ ʚʩʝʛʦ ʦʥʠ ʥʘʯʠʥʘʶʪ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʨʘʥʴʰʝ ʶʞʥʦʝʚʨʦʧʝʡʩʢʠʭ ʢʫʨʦʨʪʦʚ ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʝʝ ʶʞʥʦʛʦ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʨʘʙʦʪʘʶʪ ʢʨʫʛʣʳʡ ʛʦʜ. 

ʇʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʨʠʙʨʝʞʥʦʡ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʡ ʧʦʣʦʩʳ 

ʉʝʚʝʨʥʦʡ ɸʬʨʠʢʠ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ. ɿʜʝʩʴ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʘʣʴʤʦʚʳʝ, ʦʣʠʚʢʦʚʳʝ ʠ ʜʫʙʦʚʳʝ ʨʦʱʠ. ɹʦʣʝʝ ʩʫʨʦʚʳʝ ʫʩʣʦʚʠʷ 

ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʶʛʝ ʵʪʠʭ ʩʪʨʘʥ, ʛʜʝ ʛʦʩʧʦʜʩʪʚʫʝʪ ʧʫʩʪʳʥʷ. 

ʉʝʚʝʨʥʘʷ ɸʬʨʠʢʘ ʙʦʛʘʪʘ ʥʝ ʪʦʣʴʢʦ ʧʨʠʨʦʜʥʳʤʠ ʢʨʘʩʦʪʘʤʠ, ʵʪʦ ʩʫʙʨʝʛʠʦʥ, ʛʜʝ 

ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʯʝʩʪʚʘ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʪʳʩʷʯʝʣʝʪʠʡ. ɹʣʘʛʦʜʘʨʷ 

ʜʣʠʪʝʣʴʥʦʤʫ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʚ ʵʪʦʤ ʩʫʙʨʝʛʠʦʥʝ ʩʦʭʨʘʥʠʣʦʩʴ 

ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʘʤʷʪʥʠʢʦʚ ʢʘʢ ʜʨʝʚʥʝʡ, ʪʘʢ ʠ ʩʦʚʨʝʤʝʥʥʦʡ 



ð 48 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʢʫʣʴʪʫʨʳ. ɺʦʟʨʘʩʪ ʤʥʦʛʠʭ ʧʘʤʷʪʥʠʢʦʚ ʥʘʩʯʠʪʳʚʘʝʪ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯʝʣʝʪʠʡ, ʧʨʠ ʵʪʦʤ 

ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʨʘʟʨʫʰʝʥʳ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ. ʄʥʦʛʦ ʜʨʝʚʥʠʭ ʪʫʨʠʩʪʩʢʠʭ 

ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ ʚʢʣʶʯʝʥʳ ʚ ʩʧʠʩʦʢ ɺʩʝʤʠʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʖʅɽʉʂʆ: ʨʫʠʥʳ 

ʂʘʨʬʘʛʝʥʘ, ʇʣʘʪʦ ʊʘʩʩʠʣʠʥ-ɸʥʜʞʝʨ, ʄʝʜʠʥʘ ʛʦʨʦʜʘ ʄʘʨʘʢʢʝʰ ʠ ʜʨ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʛʦʩʫʜʘʨʩʪʚʘ ʉʝʚʝʨʥʦʡ ɸʬʨʠʢʠ ʦʯʝʥʴ ʩʣʘʙʦ ʨʘʟʚʠʪʳ, ʭʦʪʷ 

ʠʩʢʣʶʯʝʥʠʝʤ ʩʯʠʪʘʝʪʩʷ ɸʣʞʠʨ, ʛʜʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʝʤʘʣʳʝ ʟʘʣʝʞʠ ʥʝʬʪʠ, ʛʘʟʘ. ɸ ʚʦʪ 

ʄʘʨʦʢʢʦ ʠʟʚʝʩʪʥʦ, ʢʘʢ ʤʝʩʪʦ, ʛʜʝ ʜʦʙʳʚʘʶʪ ʬʦʩʬʦʨʠʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʫʜʦʙʨʝʥʠʷ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʥʘʩʝʣʝʥʠʷ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʉʝʚʝʨʥʦʡ 

ɸʬʨʠʢʝ ʟʘʥʠʤʘʶʪʩʷ ʚʳʨʘʱʠʚʘʥʠʝʤ ʠ ʨʘʟʚʝʜʝʥʠʝʤ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ: ʦʣʠʚʢʘʤʠ, 

ʬʠʥʠʢʘʤʠ, ʩʘʭʘʨʥʳʤ ʪʨʦʩʪʥʠʢʦʤ ʠ ʪʘʢ ʜʘʣʝʝ. 

ʉʪʨʘʥʳ ʉʝʚʝʨʥʦʡ ɸʬʨʠʢʠ ʥʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʚʳʩʦʢʠʭ ʤʝʩʪʘʭ ʚ ʤʠʨʦʚʦʤ 

ʪʫʨʠʩʪʩʢʦʤ ʪʘʙʝʣʝ ʦ ʨʘʥʛʘʭ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʄʘʨʦʢʢʦ, ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪ ʚ ʦʩʥʦʚʥʦʤ 

ʤʝʩʪʦ ʚ ʯʝʪʚʝʨʪʦʤ ʜʝʩʷʪʢʝ ʩʪʨʘʥ ʤʠʨʘ, ʠ ʊʫʥʠʩ, ʚʭʦʜʷʱʠʡ, ʢʨʦʤʝ ʧʦʢʘʟʘʪʝʣʷ ʨʘʩʭʦʜʦʚ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʫʨʠʩʪʦʚ ʚ ʩʪʨʘʥʝ, ʚ ʧʝʨʚʫʶ ʧʦʣʫʩʦʪʥʶ ʩʪʨʘʥ ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʙʦʣʴʰʦʡ ʯʠʩʣʝʥʥʳʡ ʩʦʩʪʘʚ, ʩʪʨʘʥʳ ʉʝʚʝʨʥʦʡ ɸʬʨʠʢʠ 

ʧʨʠʥʠʤʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʪʦʢ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʫʨʠʩʪʦʚ, ʧʨʠʙʳʚʘʶʱʠʭ ʚ ɸʬʨʠʢʫ. 

ʅʘ ʠʭ ʜʦʣʶ ʚ 2017 ʛ. ʧʨʠʭʦʜʠʣʦʩʴ 34,5 % ʚʩʝʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʫʨʠʩʪʩʢʠʭ ʧʨʠʙʳʪʠʡ ʚ 

ɸʬʨʠʢʘʥʩʢʠʡ ʤʘʢʨʦʨʝʛʠʦʥ [3]. ʊʫʨʠʩʪʳ ʩʪʨʝʤʷʪʩʷ ʚ ʄʘʨʦʢʢʦ ʠ ʚ ʊʫʥʠʩ ʠ, ʚ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʚ ʉʫʜʘʥ.   

ʊʫʨʠʩʪʩʢʠʡ ʩʫʙʨʝʛʠʦʥ ɸʬʨʠʢʘ ʖʞʥʝʝ ʉʘʭʘʨʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʩʴʤʘ 

ʧʝʩʪʨʫʶ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʟʦʥʫ. ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʦʤʫ ʧʦʣʠʪʠʯʝʩʢʦʤʫ 

ʜʝʣʝʥʠʶ ʜʘʥʥʳʡ ʩʫʙʨʝʛʠʦʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 48 ʩʪʨʘʥ. ʂ ʵʪʦʤʫ ʩʧʠʩʢʫ, ʧʦ ʧʨʠʯʠʥʝ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʙʣʠʟʦʩʪʠ, ʜʦʙʘʚʣʷʶʪ ʄʘʜʘʛʘʩʢʘʨ, ʭʦʪʷ ʵʪʘ ʩʪʨʘʥʘ ʣʝʞʠʪ ʥʘ ʦʩʪʨʦʚʝ, ʘ 

ʥʝ ʥʘ ʢʦʥʪʠʥʝʥʪʝ. 

ʉʫʙʨʝʛʠʦʥ ɸʬʨʠʢʠ ʖʞʥʝʝ ʉʘʭʘʨʳ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʝʥ ʚ ʧʨʠʨʦʜʥʦʤ 

ʦʪʥʦʰʝʥʠʠ. ʇʨʠʨʦʜʥʳʝ ʟʦʥʳ ʟʜʝʩʴ ʩʤʝʥʷʶʪʩʷ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ. ʅʘ ʵʪʦʡ ʦʛʨʦʤʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʩʤʝʥʫ ʧʫʩʪʳʥʴ ʧʨʠʭʦʜʷʪ ʩʘʚʘʥʥʳ ʠ ʨʝʜʢʦʣʝʩʴʝ, ʘ ʚʜʦʣʴ ʵʢʚʘʪʦʨʘ 

ʧʨʦʪʷʥʫʣʠʩʴ ʚʣʘʞʥʳʝ ʚʝʯʥʦʟʝʣʝʥʳʝ ʵʢʚʘʪʦʨʠʘʣʴʥʳʝ ʣʝʩʘ. ʌʣʦʨʘ ʠ ʬʘʫʥʘ ʧʨʠʨʦʜʥʳʭ 

ʟʦʥ ʵʪʦʛʦ ʪʫʨʠʩʪʩʢʦʛʦ ʩʫʙʨʝʛʠʦʥʘ, ʢʨʦʤʝ ʟʦʥʳ ʧʫʩʪʳʥʴ, ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʘ ʠ 

ʤʥʦʛʦʯʠʩʣʝʥʥʘ. 

ʕʢʚʘʪʦʨʠʘʣʴʥʳʝ ʠ ʪʨʦʧʠʯʝʩʢʠʝ ʣʝʩʘ ʥʘʩʯʠʪʳʚʘʶʪ ʩʦʪʥʠ ʚʠʜʦʚ ʮʝʥʥʳʭ ʧʦʨʦʜ 

ʜʝʨʝʚʴʝʚ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʩʪʥʳʤ ʥʘʩʝʣʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʜʣʷ ʣʝʩʦʟʘʛʦʪʦʚʦʢ ʚ 

ʮʝʣʷʭ ʧʦʩʪʘʚʢʠ ʥʘ ʵʢʩʧʦʨʪ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʬʘʫʥʳ ʧʨʦʚʦʜʷʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʞʠʟʥʠ 

ʚ ʚʝʨʭʥʠʭ ʷʨʫʩʘʭ ʜʨʝʚʦʩʪʦʷ. ʉʘʚʘʥʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʟʥʦʪʨʘʚʴʝʤ, ʩʣʫʞʘʱʠʤ 

ʢʦʨʤʦʤ ʜʣʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʞʠʚʦʪʥʳʭ, ʦʜʥʘʢʦ ʪʨʘʚʘ ʢ ʢʦʥʮʫ ʩʫʭʦʛʦ ʩʝʟʦʥʘ (ʜʦʞʜʠ 

ʧʨʝʢʨʘʱʘʶʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ) ʚʳʛʦʨʘʝʪ ʠ ʚʳʩʳʭʘʝʪ. ʅʘ ʶʛʝ ɸʬʨʠʢʠ ʧʨʠʨʦʜʥʳʝ 

ʟʦʥʳ ʩʤʝʥʷʶʪʩʷ ʚ ʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʩʣʝʜʩʪʚʠʝ ʨʝʞʠʤʘ ʚʳʧʘʜʝʥʠʷ 

ʦʩʘʜʢʦʚ: ʦʪ ʧʫʩʪʳʥʴ ʥʘ ʟʘʧʘʜʝ ʜʦ ʣʝʩʦʚ ʥʘ ʚʦʩʪʦʢʝ. ʖʛ ʩʫʙʨʝʛʠʦʥʘ ʣʝʞʠʪ ʚ ʟʦʥʝ 

ʚʣʘʞʥʳʭ ʠ ʩʫʭʠʭ ʩʫʙʪʨʦʧʠʢʦʚ (ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʪʠʧʘ), ʥʦ ʪʘʢʞʝ ʚʩʪʨʝʯʘʶʪʩʷ 

ʫʯʘʩʪʢʠ ʧʫʩʪʳʥʴ ʠ ʩʫʭʠʝ ʩʪʝʧʠ. 

ʉʫʙʨʝʛʠʦʥ ɸʬʨʠʢʘ ʖʞʥʝʝ ʉʘʭʘʨʳ ʩʣʘʚʠʪʩʷ ʙʦʛʘʪʦʡ ʥʘʟʝʤʥʦʡ ʠ ʚʦʜʥʦʡ ʬʘʫʥʦʡ, 

ʯʪʦ ʧʨʠʚʣʝʢʘʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʫʨʠʩʪʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʠʭ ʬʘʫʥʫ ʩʫʙʨʝʛʠʦʥʘ 

ʢʘʢ ʦʙʲʝʢʪ ʦʭʦʪʳ. 

ʍʦʪʷ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ ʚ ʵʪʦʤ ʩʫʙʨʝʛʠʦʥʝ ʥʝʤʥʦʛʦ, ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʷʜʝ ʩʪʨʘʥ ʦʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʘʤʠ ʪʫʨʠʩʪʩʢʦʛʦ 

ʠʥʪʝʨʝʩʘ. 

ʅʘʣʠʯʠʝ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ ʫʛʣʫʙʣʷʝʪ ʧʨʠʨʦʜʥʫʶ ʘʪʪʨʘʢʪʠʚʥʦʩʪʴ 

ʜʘʥʥʦʛʦ ʩʫʙʨʝʛʠʦʥʘ, ʘ ʩʘʤʦʙʳʪʥʘʷ ʢʫʣʴʪʫʨʘ ʘʙʦʨʠʛʝʥʦʚ, ʠʭ ʨʝʤʝʩʣʘ, ʪʨʘʜʠʮʠʦʥʥʘʷ 

ʘʛʨʠʢʫʣʴʪʫʨʘ ʫʩʠʣʠʚʘʶʪ ʵʪʥʠʯʝʩʢʫʶ ʘʪʪʨʘʢʪʠʚʥʦʩʪʴ ʩʪʨʘʥ ʶʞʥʝʝ ʉʘʭʘʨʳ. ɺʦ ʤʥʦʛʠʭ 

ʩʪʨʘʥʘʭ ʩʫʙʨʝʛʠʦʥʘ ʨʘʟʨʝʰʝʥʘ ʣʠʮʝʥʟʠʦʥʥʘʷ ʦʭʦʪʘ ʥʘ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ ʚʦ ʚʨʝʤʷ 

ʩʘʬʘʨʠ, ʯʪʦ ʪʘʢʞʝ ʤʘʥʠʪ ʦʭʦʪʥʠʢʦʚ ʩʦ ʚʩʝʛʦ ʩʚʝʪʘ. ʀʥʪʝʨʝʩ ʜʣʷ ʪʫʨʠʩʪʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʦʙʲʝʢʪʳ ʥʝʞʠʚʦʡ ʧʨʠʨʦʜʳ ï ʚʦʜʦʧʘʜʳ, ʧʦʨʦʛʠ, ʞʠʚʦʧʠʩʥʳʝ ʛʦʨʳ ʠ ʧʨ. ɹʦʣʴʰʦʝ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 49 ð   

 

ʢʦʣʠʯʝʩʪʚʦ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʠʭ ʜʦʙʳʯʘ, ʵʢʟʦʪʠʯʥʳʡ 

ʞʠʚʦʪʥʳʡ ʠ ʨʘʩʪʠʪʝʣʴʥʳʡ ʤʠʨ ʧʨʠʚʣʝʢʘʶʪ ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʘʟʥʦʛʦ ʧʨʦʬʠʣʷ, ʯʪʦ ʩʣʫʞʠʪ 

ʦʩʥʦʚʦʡ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʪʫʨʠʟʤʘ. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʩʴ ʪʫʨʠʩʪʩʢʠʡ ʩʫʙʨʝʛʠʦʥ ʖʞʥʝʝ 

ʉʘʭʘʨʳ ʘʪʪʨʘʢʪʠʚʝʥ ʚ ʧʨʠʨʦʜʥʦʤ ʠ ʵʪʥʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ, ʧʨʠʪʦʢ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʪʫʨʠʩʪʦʚ ʟʜʝʩʴ ʥʝʚʝʣʠʢ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʩʣʦʞʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʧʨʠʨʦʜʥʦ-

ʦʯʘʛʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʧʨʝʩʪʫʧʥʦʩʪʠ, ʧʦʩʪʦʷʥʥʳʤʠ ʵʪʥʠʯʝʩʢʠʤʠ 

ʢʦʥʬʣʠʢʪʘʤʠ ʠ ʪ. ʜ. 

ʉʨʘʚʥʠʚʘʷ ʜʚʘ ʪʫʨʠʩʪʩʢʠʭ ʩʫʙʨʝʛʠʦʥʘ ɸʬʨʠʢʠ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʩʪʨʘʥʳ ʩʝʚʝʨʥʦʛʦ ʨʝʛʠʦʥʘ ʨʘʟʚʠʪʳ ʟʥʘʯʠʪʝʣʴʥʦ ʣʫʯʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʨʘʥʘʤʠ 

ʪʨʦʧʠʯʝʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʀʭ ʩʭʦʜʩʪʚʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʙʝ ʯʘʩʪʠ ɸʬʨʠʢʠ 

ʨʘʩʧʦʣʘʛʘʶʪ ʩʪʨʘʥʘʤʠ ʨʘʟʚʠʚʘʶʱʠʤʠʩʷ, ʠʜʫʱʠʤʠ ʧʦ ʧʫʪʠ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ, ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʥʘʪʫʨʘʣʴʥʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʪʫʨʠʩʪʩʢʠʤʠ ʩʫʙʨʝʛʠʦʥʘʤʠ ɸʬʨʠʢʘʥʩʢʦʛʦ 

ʨʝʛʠʦʥʘ ʜʦʩʪʘʪʦʯʥʦ ʩʫʱʝʩʪʚʝʥʥʳʝ, ʯʪʦ ʦʪʨʘʞʝʥʦ ʚ ʪʘʙʣʠʮʝ 1.  

ʊʘʙʣʠʮʘ 1. 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʫʨʠʩʪʩʢʠʭ ʩʫʙʨʝʛʠʦʥʦʚ ɸʬʨʠʢʠ [ʩʦʩʪʘʚʣʝʥʦ 

ʘʚʪʦʨʘʤʠ ʧʦ: 3, 4, 6] 

ʇʦʢʘʟʘʪʝʣʠ 
ʉʝʚʝʨʥʘʷ 

ɸʬʨʠʢʘ 

ɸʬʨʠʢʘ ʖʞʥʝʝ 

ʉʘʭʘʨʳ 

ʉʦʦʪʥʦʰʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ 

1 2 3 4 

ʂʦʣʠʯʝʩʪʚʦ ʩʪʨʘʥ 4 48 1 : 12,0 

ʇʣʦʱʘʜʴ, ʪʳʩ. ʢʤ
2 

4878 25492 1 : 5,2 

ʅʘʩʝʣʝʥʠʝ, ʪʳʩ. ʯʝʣ. 103790,4 1229983,5 1 : 11,9 

ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʪʫʨʠʩʪʩʢʠʝ ʧʨʠʙʳʪʠʷ, ʤʣʥ 21,4 40,7 1 : 1,9 

ɼʦʭʦʜʳ ʦʪ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʫʨʠʟʤʘ, ʤʣʨʜ. 

ʜʦʣʣ. 

 

9,0 

 

24,6 

 

1 : 2,7 

ʉʨʝʜʥʝʝ ʤʝʩʪʦ ʩʫʙʨʝʛʠʦʥʘ ʚ ʤʠʨʦʚʦʤ 

ʨʝʡʪʠʥʛʝ ʧʦ: 
   

- ʯʠʩʣʫ ʧʨʠʙʳʪʠʡ 67,5 117,4 1 : 1,7 

- ʨʘʩʭʦʜʘʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʫʨʠʩʪʦʚ 100,5 132,8 1 : 1,3 

- ʦʙʱʝʤʫ ʚʢʣʘʜʫ ʪʫʨʠʟʤʘ ʚ ɺɺʇ 90,5 103,9 1 : 1,1 

- ʦʙʱʝʤʫ ʚʢʣʘʜʫ ʪʫʨʠʟʤʘ ʚ ʟʘʥʷʪʦʩʪʴ 92,8 108,4 1 : 1,2 

ʂʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʝʣʝʡ 

ʚ 2017 ʛ.: 
   

- ʟʘʧʦʣʥʷʝʤʦʩʪʴ, % 55 60 1 : 1,1 

- ʩʨʝʜʥʷʷ ʮʝʥʘ ʥʦʤʝʨʘ, ʜʦʣʣ. 83 121 1 : 1,5 

- ʜʦʭʦʜ ʦʪ 1 ʥʦʤʝʨʘ, ʜʦʣʣ. 46 73 1 : 1,6 

ɿʘʧʦʣʥʷʝʤʦʩʪʴ ʦʪʝʣʝʡ (ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜ ʩ 

2013 ʛ. ʧʦ 2017 ʛ.), % 
50 60 1 : 1,2 

ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʪʫʨʠʟʤʘ 

ʢʫʣʴʪʫʨʥʦ-

ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ, 

ʣʝʯʝʙʥʦ-

ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ 

ʢʨʫʠʟʥʳʡ 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ, 

ʘʢʪʠʚʥʳʡ, 

ʢʫʣʴʪʫʨʥʦ-

ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ, 

ʣʝʯʝʙʥʦ-

ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ, 

ʜʝʣʦʚʦʡ, 

ʢʨʫʠʟʥʳʡ, 

ʦʭʦʪʥʠʯʠʡ, 

- 

 
ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

- ʩʪʨʘʥʳ ʉʝʚʝʨʥʦʡ ɸʬʨʠʢʠ, ʫʩʪʫʧʘʷ ʩʪʨʘʥʘʤ ʩʫʙʨʝʛʠʦʥʘ ʖʞʥʝʝ ʉʘʭʘʨʳ ʧʦ 
ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʧʦʯʪʠ ʚ 12 ʨʘʟ ʠ ʧʦ ʧʣʦʱʘʜʠ ʙʦʣʝʝ ʯʝʤ ʚ 5 ʨʘʟ, ʧʦ ʯʠʩʣʫ 
ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʫʨʠʩʪʩʢʠʭ ʧʨʠʙʳʪʠʡ ʫʩʪʫʧʘʶʪ ʪʦʣʴʢʦ ʚ 1,9 ʨʘʟʘ ʠ ʧʦ ʜʦʭʦʜʘʤ ʦʪ 
ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʫʨʠʟʤʘ ï ʚ 2,7 ʨʘʟʘ; 



ð 50 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

- ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʝʣʝʡ ʚ ʩʫʙʨʝʛʠʦʥʝ ʖʞʥʝʝ ʉʘʭʘʨʳ ʚʳʰʝ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʨʘʥʘʤʠ ʉʝʚʝʨʥʦʡ ɸʬʨʠʢʝ, ʧʦʩʢʦʣʴʢʫ ʩʨʝʜʥʷʷ ʟʘʧʦʣʥʷʝʤʦʩʪʴ ʟʘ ʧʝʨʠʦʜ 
ʩ 2013 ʛ. ʧʦ 2017 ʛ. ʙʳʣʘ ʚʳʰʝ ʥʘ 20 %, ʘ ʚ 2107 ʛ. ʜʦʭʦʜ ʦʪ ʦʜʥʦʛʦ ʥʦʤʝʨʘ ʙʳʣ ʙʦʣʴʰʝ 
ʥʘ 58,7 %; 

- ʦʜʥʘʢʦ ʩʪʨʘʥʳ ʩʫʙʨʝʛʠʦʥʘ ʉʝʚʝʨʥʘʷ ɸʬʨʠʢʘ ʚ ʤʠʨʦʚʦʡ ʨʝʡʪʠʥʛʝ ʧʦ ʚʩʝʤ 
ʧʦʢʘʟʘʪʝʣʷʤ ʥʘʭʦʜʷʪʩʷ ʚʳʰʝ, ʯʝʤ ʩʪʨʘʥʳ ʩʫʙʨʝʛʠʦʥʘ ʖʞʥʝʝ ʉʘʭʘʨʳ. ʆʩʦʙʝʥʥʦ ʚʝʣʠʢʘ 
ʨʘʟʥʠʮʘ ʚ ʟʘʥʠʤʘʝʤʦʤ ʤʝʩʪʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦ ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʘʢ ʯʠʩʣʦ 
ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʠʙʳʪʠʡ: ʉʝʚʝʨʥʘʷ ɸʬʨʠʢʘ ʚ ʩʨʝʜʥʝʤ ʟʘʥʠʤʘʝʪ 67 ʤʝʩʪʦ ʚ ʤʠʨʝ, 
ʪʦʛʜʘ ʢʘʢ ɸʬʨʠʢʘ ʖʞʥʝʝ ʉʘʭʘʨʳ ʨʘʩʧʦʣʦʞʠʣʘʩʴ ʪʦʣʴʢʦ ʥʘ 117 ʤʝʩʪʝ; 

- ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʪʨʘʥʳ, ʚʭʦʜʷʱʠʝ ʚ ʪʫʨʠʩʪʩʢʠʡ ʩʫʙʨʝʛʠʦʥ ɸʬʨʠʢʘ ʖʞʥʝʝ 
ʉʘʭʘʨʳ (ʠʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʖʞʥʦ-ɸʬʨʠʢʘʥʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ), ʥʝ ʚʭʦʜʷʪ ʚ ʯʠʩʣʦ 
ʚʝʜʫʱʠʭ ʩʪʨʘʥ ʤʠʨʘ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʫʨʠʩʪʩʢʠʭ ʧʨʠʙʳʪʠʡ ʠ ʜʦʭʦʜʘʤ ʦʪ 
ʥʝʛʦ, ʟʘʥʠʤʘʷ, ʚ ʦʩʥʦʚʥʦʤ ʤʝʩʪʘ ʣʠʙʦ ʚ ʢʦʥʮʝ ʧʝʨʚʦʡ ʩʦʪʥʠ, ʣʠʙʦ ʚʦ ʚʪʦʨʦʡ; 

- ʫʨʦʚʝʥʴ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥ ʩʫʙʨʝʛʠʦʥʘ ɸʬʨʠʢʘ 
ʖʞʥʝʝ ʉʘʭʘʨʳ ʚʝʩʴʤʘ ʥʠʟʦʢ, ʵʢʦʥʦʤʠʢʘ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪʨʘʩʣʝʚʦʡ ʜʠʚʝʨʩʠʬʠʢʘʮʠʝʡ ʠ 
ʥʦʩʠʪ ʚ ʦʩʥʦʚʥʦʤ ʤʦʥʦʢʫʣʴʪʫʨʥʳʡ ʭʘʨʘʢʪʝʨ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ 19 
ʩʪʨʘʥ ʚ ʤʠʨʦʚʦʤ ʨʝʡʪʠʥʛʝ ʚʢʣʘʜʘ ʪʫʨʠʟʤʘ ʚ ɺɺʇ ʚʭʦʜʷʪ ʚ ʯʠʩʣʦ ʧʝʨʚʳʭ 100 
ʛʦʩʫʜʘʨʩʪʚ, ʘ 8 ʠʟ ʥʠʭ ï ʚ ʧʝʨʚʫʶ ʧʦʣʫʩʦʪʥʶ. ʆ ʨʦʣʠ ʪʫʨʠʟʤʘ ʚ ʵʢʦʥʦʤʠʢʝ ʩʪʨʘʥʳ 
ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʦʙʱʝʛʦ ʚʢʣʘʜʘ ʪʫʨʠʟʤʘ ʚ ɺɺʇ ʠ ʚ ʟʘʥʷʪʦʩʪʴ ʥʘ ʧʨʠʤʝʨʝ 
ʉʝʡʰʝʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ: ʩʪʨʘʥʘ ʟʘʥʠʤʘʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 2 ʠ 3 ʤʝʩʪʦ ʚ ʤʠʨʝ; 

- ʖɸʈ, ʩʘʤʘʷ ʨʘʟʚʠʪʘʷ ʩʪʨʘʥʘ ɸʬʨʠʢʘʥʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ ʢʘʢ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ, 
ʪʘʢ ʠ ʚ ʪʫʨʠʩʪʩʢʦʤ ʦʪʥʦʰʝʥʠʠ, ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʦʙʱʝʛʦ ʚʢʣʘʜʘ ʪʫʨʠʟʤʘ ʚ ɺɺʇ ʥʘʭʦʜʠʪʩʷ 
ʥʘ 99 ʤʝʩʪʝ ʚ ʤʠʨʝ ʠʟ-ʟʘ ʤʥʦʛʦʦʪʨʘʩʣʝʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩ ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʚʢʣʘʜʘ ʚ ɺɺʇ 
ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ; 

- ʚ ʩʠʣʫ ʙʦʣʴʰʝʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʨʝʩʫʨʩʦʚ, ʵʪʥʠʯʝʩʢʦʛʦ ʠ 
ʢʫʣʴʪʫʨʥʦʛʦ ʩʦʩʪʘʚʘ ʩʫʙʨʝʛʠʦʥ ʖʞʥʝʝ ʉʘʭʘʨʳ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʚʠʜʦʚ 
ʪʫʨʠʟʤʘ, ʯʝʤ ʉʝʚʝʨʥʘʷ ɸʬʨʠʢʘ. ʉʪʨʘʥʳ ʉʝʚʝʨʥʦʡ ɸʬʨʠʢʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʜʦʨʦʛʦʡ 
ʤʘʩʩʦʚʳʡ ʦʪʜʳʭ, ʘ ʛʦʩʫʜʘʨʩʪʚʘ, ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʶʞʥʝʝ ʉʘʭʘʨʳ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʪʩʷ ʥʘ 
ʦʨʛʘʥʠʟʘʮʠʠ ʵʢʟʦʪʠʯʝʩʢʠʭ ʩʘʬʘʨʠ, ʦʭʦʪʥʠʯʴʠʭ, ʨʳʙʦʣʦʚʥʳʭ, ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʭ ʠ 
ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʫʨʠʩʪʩʢʠʭ ʧʨʦʜʫʢʪʘʭ. 

Заключение. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʫʨʠʩʪʩʢʠʡ ʩʫʙʨʝʛʠʦʥ ʉʝʚʝʨʥʘʷ ɸʬʨʠʢʘ ʚ ʮʝʣʦʤ ʚ 
ʪʫʨʠʩʪʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʨʘʟʚʠʪ ʙʦʣʝʝ ʚʳʩʦʢʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʙʨʝʛʠʦʥʦʤ ʖʞʥʝʝ 
ʉʘʭʘʨʳ, ʦʜʥʘʢʦ ʫʩʣʦʚʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʚʠʜʦʚ ʪʫʨʠʟʤʘ 
ʟʜʝʩʴ ʚʳʰʝ, ʯʝʤ ʚ ʉʝʚʝʨʥʦʡ ɸʬʨʠʢʝ. ʀʤʝʥʥʦ ʶʞʥʳʡ ʩʫʙʨʝʛʠʦʥ ɸʬʨʠʢʠ ʩʝʛʦʜʥʷ 
ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʘʤʳʝ ʙʳʩʪʨʳʝ ʚ ʤʠʨʝ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ. ʇʨʠʯʠʥʘ ʵʪʦʛʦ 
ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʦʩʪʝ ʧʦʧʫʣʷʨʥʦʩʪʠ ʘʬʨʠʢʘʥʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʠʭ ʚʳʩʦʢʦʡ 
ʧʨʠʙʳʣʴʥʦʩʪʠ ʜʣʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʫʨʦʧʝʨʘʪʦʨʦʚ. 
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Аннотация 

ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʳ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʨʝʰʘʝʤʦʡ 

ʟʘʜʘʯʠ. ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʤʘʣʳʭ ʘʢʫʩʪʠʯʝʩʢʠʭ 

ʢʦʣʝʙʘʥʠʡ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ ʧʨʠ ʪʫʨʙʫʣʝʥʪʥʦʤ ʨʝʞʠʤʝ ʬʠʣʴʪʨʘʮʠʠ. ʇʦʢʘʟʘʥʘ ʩʚʷʟʴ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩ ʫʨʘʚʥʝʥʠʝʤ ʘʢʫʩʪʠʢʠ, ʠ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʧʨʠʚʝʜʝʥʦ 

ʫʨʘʚʥʝʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʩʨʘʚʥʠʚʘʪʴ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʳʝ ʚʝʣʠʯʠʥʳ ʨʘʟʣʠʯʥʳʭ ʧʦʨʷʜʢʦʚ, 

ʯʪʦ ʠ ʩʣʫʞʠʪ ʨʝʰʝʥʠʝʤ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ 

ʚʳʙʠʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʞʠʤʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʬʪʷʥʳʭ ʩʢʚʘʞʠʥ ʠ ʫʧʨʘʚʣʷʪʴ ʠʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ. ʇʨʠʚʝʜʸʥʥʳʝ ʚ çɿʘʢʣʶʯʠʪʝʣʴʥʦʤ ʟʘʤʝʯʘʥʠʠè ʦʛʨʘʥʠʯʝʥʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʧʝʨʝʭʦʜ ʦʪ ʫʩʪʘʨʝʚʰʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʢʚʘʞʠʥ ʢ 

ʥʦʚʦʡ ʠ ʤʦʣʦʜʦʡ ʦʙʣʘʩʪʠ ʪʝʭʥʠʢʠ ï ʤʦʣʝʢʫʣʷʨʥʦ-ʢʚʘʥʪʦʚʦʡ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʨʤʠʥʦʤ ï çʥʘʥʦ ʪʝʭʥʦʣʦʛʠʠè. 

Ключевые слова: ʫʨʘʚʥʝʥʠʝ ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʠ ʘʢʫʩʪʠʢʠ, ʩʣʫʯʘʡʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʤʘʣʦʡ ʘʤʧʣʠʪʫʜʳ, ʚʝʣʠʯʠʥʳ ʚʪʦʨʦʛʦ ʠ ʚʳʩʰʝʛʦ ʧʦʨʷʜʢʘ ʤʘʣʦʩʪʠ. 

 

Abstract 

The initial conditions of the problem are formulated and theoretically justified. The 

occurrence of small acoustic fluctuations of the liquid flow in the turbulent filtration mode is 

mathematically reasoned. The connection of the hydrodynamic equation with the acoustic 

equation is shown, and on this basis an equation is given that allows comparing infinitesimal 

quantities of different orders, which serves as a solution to the problem. The results obtained 

allow us to choose the optimal operating modes of oil wells and manage their performance. 

The limitations given in the "Final note" are considered as a transition from outdated well 

research technologies to a new and young field of technology ï molecular quantum, which is 

defined by the modern term-"nano technologies". 

Keyword:  equation of hydrodynamics and acoustics, random fluctuations of small 

amplitude, values of the second and higher order of smallness. 

 

Введение 

ʇʝʨʝʭʦʜ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʝʬʪʝʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ ʥʦʚʫʶ 

ʪʝʭʥʦʣʦʛʠʶ ʙʫʨʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʪʚʦʣʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ (ʥʘʢʣʦʥʥʦ 

ʥʘʧʨʘʚʣʝʥʥʳʭ, ʨʘʟʚʝʪʚʣʸʥʥʦ-ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ) ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʩʣʦʞʥʠʣ ʛʝʦʤʝʪʨʠʶ ʩʪʚʦʣʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʩʪʘʥʜʘʨʪʥʳʝ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʚʩʝʛʜʘ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʛʝʦʬʠʟʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʘʯʝʩʪʚʘ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʦʪʥʦʩʠʪʩʷ ʢ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʝʡʰʠʭ ʟʘʜʘʯ 

ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʡ ʛʝʦʬʠʟʠʢʠ ʠ ʯʘʩʪʠʯʥʦ ʨʝʰʘʝʪʩʷ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʪʝʣʝʤʝʪʨʠʠ. ʅʦ ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʚʩʝʛʜʘ ʧʦʟʚʦʣʷʶʪ ʦʙʨʘʙʦʪʘʪʴ ʠ ʧʨʦʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ 

ʜʝʪʘʣʠ ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʨʘʙʦʪʝ ʠʟʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʚʦʣʘ ʩʢʚʘʞʠʥ ʩʣʦʞʥʦʡ 

ʛʝʦʤʝʪʨʠʠ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʮʝʥʠʪʴ ʜʠʥʘʤʠʢʫ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʧʝʨʬʦʨʘʮʠʦʥʥʳʭ ʢʘʥʘʣʘʭ, ʩʚʷʟʳʚʘʶʱʠʭ ʧʨʦʜʫʢʪʠʚʥʳʡ ʧʣʘʩʪ ʩʦ ʩʪʚʦʣʦʤ 



ð 52 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʢʚʘʞʠʥʳ. ʕʪʘ ʩʚʷʟʴ ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʝʬʪʷʥʳʭ 

ʩʢʚʘʞʠʥ ʠ ʧʦʟʚʦʣʷʝʪ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʥʝʬʪʷʥʳʝ ʩʢʚʘʞʠʥʳ ʚ ʦʧʪʠʤʘʣʴʥʦʤ ʨʝʞʠʤʝ. 

1. Формулировка решаемой задачи в общем виде 

ɿʘʢʦʥʘʤʠ ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʝʨʝʤʝʱʝʥʠʝ ʜʚʫʭ ʩʨʝʜ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʤʘʣʳʤʠ ʘʢʫʩʪʠʯʝʩʢʠʤʠ ʢʦʣʝʙʘʥʠʷʤʠ 

(ʧʨʦʮʝʩʩ ʬʠʣʴʪʨʘʮʠʠ ʞʠʜʢʦʩʪʠ ʚ ʧʨʦʥʠʮʘʝʤʳʭ ʧʣʘʩʪʘʭ). ʇʨʠ ʵʪʦʤ ʘʢʫʩʪʠʯʝʩʢʠʝ 

ʢʦʣʝʙʘʥʠʷ ʧʝʨʝʥʦʩʷʪ ʵʥʝʨʛʠʶ ʙʝʟ ʧʝʨʝʥʦʩʘ ʚʝʱʝʩʪʚʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʤʝʷ ʢʦʦʨʜʠʥʘʪʳ 

ʠʩʪʦʯʥʠʢʘ ʠ ʧʘʨʘʤʝʪʨʳ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʥʝʪʨʫʜʥʦ ʦʮʝʥʠʪʴ ʦʩʥʦʚʥʳʝ ʬʠʟʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʩʘʤʦʛʦ ʠʩʪʦʯʥʠʢʘ. 

ɾʠʜʢʦʩʪʠ ʥʝ ʦʪʥʦʩʷʪʩʷ ʢ ʫʩʪʦʡʯʠʚʳʤ ʜʠʥʘʤʠʯʝʩʢʠʤ ʩʠʩʪʝʤʘʤ, ʥʦ ʠ ʦʥʠ 

ʧʦʜʯʠʥʷʶʪʩʷ ʟʘʢʦʥʫ ʩʦʭʨʘʥʝʥʠʷ ʤʘʪʝʨʠʠ, ʚ ʢʦʪʦʨʦʤ ʟʘʣʦʞʝʥ ʦʜʠʥ ʠʟ ʠʟʚʝʩʪʥʳʭ 

ʧʨʠʥʮʠʧʦʚ ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʠ ʩʧʨʘʚʝʜʣʠʚ ʜʣʷ ʣʶʙʦʛʦ ʨʝʞʠʤʘ ʬʠʣʴʪʨʘʮʠʠ. ʕʪʦʪ 

ʧʨʠʥʮʠʧ ʚ ʬʦʨʤʘʣʴʥʦʤ ʚʠʜʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ [1, ʩʪʨ. 107]: 

ÄÉÖ ”ὺᴆ ”ὺ ”ὺ ”ὺ ,                      (1) 

ʛʜʝ ÄÉÖ ”ὺᴆ ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʦʙʱʝʡ ʬʫʥʢʮʠʠ ”ὺᴆ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ὺᴆ; 
ὺᴆ ï ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ ʞʠʜʢʦʩʪʠ ʚ ʪʦʯʢʝ ὼȟώȟᾀ, ʢʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʘ ʚ ʜʝʢʘʨʪʦʚʦʡ 
ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʦʧʨʝʜʝʣʝʥʳ ʟʥʘʯʝʥʠʷʤʠ ὺȟὺȟὺ; 

” ï ʧʣʦʪʥʦʩʪʴ ʞʠʜʢʦʩʪʠ ʚ ʪʦʯʢʝ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ ὼȟώȟᾀ; 

Ὧ ï ʧʦʨʠʩʪʦʩʪʴ ʩʨʝʜʳ; 

ὸ ï ʚʨʝʤʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʝʬʪʷʥʳʭ ʩʢʚʘʞʠʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʦʱʥʦʩʪʴʶ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ, ʧʣʘʩʪʦʚʳʤ ʜʘʚʣʝʥʠʝʤ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 

ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʩʠʩʪʝʤʳ çʧʨʦʜʫʢʪʠʚʥʳʡ ʧʣʘʩʪ ï ʩʪʚʦʣ ʩʢʚʘʞʠʥʳè. 

2. Начальные условия задачи 

ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʸʥ ʬʨʘʛʤʝʥʪ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʩʥʠʤʢʘ ʠʥʪʝʨʚʘʣʘ ʧʝʨʬʦʨʘʮʠʠ ʚ 

ʦʙʣʘʩʪʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ, ʧʦʣʫʯʝʥʥʳʡ ʩʢʚʘʞʠʥʥʦʡ ʪʝʣʝʤʝʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ 

ʉɸʊ (ʩʢʚʘʞʠʥʥʳʤ ʘʢʫʩʪʠʯʝʩʢʠʤ ʪʝʣʝʚʠʟʦʨʦʤ).  

ʇʦ ʘʢʫʩʪʠʯʝʩʢʦʤʫ ʩʥʠʤʢʫ ʨʘʟʚʸʨʪʢʠ ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʳ ʥʝʪʨʫʜʥʦ ʫʩʪʘʥʦʚʠʪʴ 

ʢʦʦʨʜʠʥʘʪʳ ʧʝʨʬʦʨʘʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ (ʥʘ ʨʠʩ. 1 ʦʪʤʝʯʝʥʳ ʦʢʨʫʞʥʦʩʪʷʤʠ), 

ʩʚʷʟʳʚʘʶʱʠʝ ʧʨʦʜʫʢʪʠʚʥʳʡ ʧʣʘʩʪ ʩʦ ʩʪʚʦʣʦʤ ʩʢʚʘʞʠʥʳ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦ 

ʢʦʩʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʧʦʪʦʢʘ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʧʝʨʬʦʨʘʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ ʠ ʩʪʝʧʝʥʴ ʩʚʷʟʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʘʢʫʩʪʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʬʣʶʠʜʘ ʚ ʦʙʣʘʩʪʠ ʢʘʞʜʦʛʦ ʢʘʥʘʣʘ. 

ʂʘʞʜʳʡ ʧʝʨʬʦʨʘʮʠʦʥʥʳʡ ʢʘʥʘʣ (ʨʠʩ. 1) ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

çʧʨʦʜʫʢʪʠʚʥʳʡ ʧʣʘʩʪ ï ʩʪʚʦʣ ʩʢʚʘʞʠʥʳè ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʤʦʜʝʣʠ 

ʧʣʦʩʢʦʛʦ ʜʠʬʬʫʟʦʨʘ ʩʝʯʝʥʠʝʤ ʢʦʥʫʩʘ ὃὕὄ ʠ ʫʩʣʦʚʥʦʡ ʤʝʤʙʨʘʥʳ, ʣʠʥʠʠ ʚʪʦʨʦʛʦ 

ʧʦʨʷʜʢʘ ὃὄ, ʧʝʨʝʤʝʱʘʶʱʫʶʩʷ ʧʦ ʢʦʥʪʫʨʫ ʩʝʯʝʥʠʷ ʜʠʬʬʫʟʦʨʘ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶ 
ʬʦʨʤʫ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʚ ʜʠʬʬʫʟʦʨʝ. 

ʈʠʩ. 2 ʥʘʛʣʷʜʥʦ ʠʣʣʶʩʪʨʠʨʫʝʪ ʣʠʥʠʶ ὃὄ, ʣʝʞʘʱʫʶ ʚ ʧʣʦʩʢʦʩʪʠ ʜʠʬʬʫʟʦʨʘ, ʥʘ 
ʢʦʪʦʨʦʡ ʚʦʟʥʠʢʘʶʪ ʢʨʠʪʠʯʝʩʢʠʝ ʪʦʯʢʠ ʧʝʨʝʭʦʜʘ ʣʘʤʠʥʘʨʥʦʛʦ ʧʦʪʦʢʘ ʩʪʨʫʠ ʞʠʜʢʦʩʪʠ ʚ 

ʪʫʨʙʫʣʝʥʪʥʳʡ ʧʦʪʦʢ ʧʨʠ ʨʘʟʥʳʭ ʟʥʘʯʝʥʠʷʭ ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ [2, ʩʪʨ. 115 ï 118]. 

ɺ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʩʝʯʝʥʠʝ ʢʦʥʫʩʘ ὃὕὄ, ʧʦ ʣʠʥʠʠ ὃὄ (ʨʠʩ. 2, ʘ), ʦʙʨʘʟʫʝʪ 

ʩʚʦʝʦʙʨʘʟʥʫʶ, ʫʩʣʦʚʥʫʶ ʤʝʤʙʨʘʥʫ, ʧʝʨʝʤʝʱʘʶʱʫʶʩʷ ʧʦ ʢʦʥʪʫʨʫ ʩʝʯʝʥʠʷ.  

ʋʧʨʫʛʦʩʪʴ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʣʦʪʥʦʩʪʴʶ ʞʠʜʢʦʩʪʠ, ʘ 

ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʞʠʜʢʦʩʪʠ ʦ ʩʪʝʥʢʫ ʜʠʬʬʫʟʦʨʘ ʦʧʨʝʜʝʣʷʝʪ ʧʝʨʝʤʝʥʥʫʶ ʞʸʩʪʢʦʩʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʤʙʨʘʥʳ ʩ ʢʦʥʫʩʦʤ ʜʠʬʬʫʟʦʨʘ.  

ɺ ʩʣʫʯʘʝ ʦʙʲʸʤʥʦʛʦ ʧʦʪʦʢʘ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʤʙʨʘʥʳ ʚʦʟʥʠʢʘʶʪ ʥʝ 

ʢʨʠʪʠʯʝʩʢʠʝ ʪʦʯʢʠ, ʘ ʢʨʠʪʠʯʝʩʢʠʝ (ʫʟʣʦʚʳʝ) ʣʠʥʠʠ, ʚʜʦʣʴ ʢʦʪʦʨʳʭ ʘʤʧʣʠʪʫʜʳ 

ʩʦʙʩʪʚʝʥʥʳʭ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʨʘʚʥʳ ʥʫʣʶ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 53 ð   

 

 

ʈʠʩ. 1. ʌʨʘʛʤʝʥʪ ʩʥʠʤʢʘ ʘʧʧʘʨʘʪʫʨʦʡ ʉɸʊ (ʩʢʚʘʞʠʥʥʳʡ ʘʢʫʩʪʠʯʝʩʢʠʡ ʪʝʣʝʚʠʟʦʨ) ʠʥʪʝʨʚʘʣʘ 

ʧʝʨʬʦʨʘʮʠʠ ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʳ ʚ ʦʙʣʘʩʪʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʩʢʚʘʞʠʥʳ: 

(ʦʢʨʫʞʥʦʩʪʷʤʠ ʦʪʤʝʯʝʥʳ ʧʝʨʬʦʨʘʮʠʦʥʥʳʝ ʢʘʥʘʣʳ ʚ ʠʥʪʝʨʚʘʣʝ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ; 

ʦʜʥʦʡ, ʜʚʫʤʷ ʠ ʪʨʝʤʷ ʣʠʥʠʷʤʠ ʩʦʝʜʠʥʝʥʳ ʧʝʨʬʦʨʘʮʠʦʥʥʳʝ ʢʘʥʘʣʳ, ʧʨʦʩʪʨʝʣʷʥʥʳʝ ʢʫʤʫʣʷʪʠʚʥʳʤ 

ʧʝʨʬʦʨʘʪʦʨʦʤ ʟʘ ʧʝʨʚʳʡ, ʚʪʦʨʦʡ ʠ ʪʨʝʪʠʡ ʩʧʫʩʢ ʢʫʤʫʣʷʪʠʚʥʦʛʦ ʧʝʨʬʦʨʘʪʦʨʘ ʚ ʩʪʚʦʣ ʩʢʚʘʞʠʥʳ). 

 

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʥʘ ʨʠʩ. 2, ʚ ʧʦʢʘʟʘʥʘ ʪʦʯʢʘ ὅ, ʚ ʵʪʦʡ ʪʦʯʢʝ ʤʝʭʘʥʠʯʝʩʢʠʝ 
ʢʦʣʝʙʘʥʠʷ ʨʘʚʥʳ ʥʫʣʶ, ʪ. ʢ. ʧʨʷʤʦʡ ʧʦʪʦʢ ʞʠʜʢʦʩʪʠ ʚ ʵʪʦʡ ʪʦʯʢʝ ʧʦʣʥʦʩʪʴʶ 

ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʦʙʨʘʪʥʳʤ ʧʦʪʦʢʦʤ. 

 

ʈʠʩ. 2. ʀʟʤʝʥʝʥʠʝ ʩʠʤʤʝʪʨʠʠ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʚ ʜʠʬʬʫʟʦʨʝ ʜʣʷ ʜʘʥʥʦʛʦ ʫʛʣʘ  ʤʝʞʜʫ ʧʣʘʩʪʠʥʘʤʠ 

ʧʨʠ ʨʘʟʥʳʭ ʟʥʘʯʝʥʠʷʭ ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ: 

ʘ) Ὑ Ὑ Ƞ ʙ) Ὑ Ὑ Ƞ ʚ) ὙᴼЊ; 

ὃȟὄȟὅȟὈ ï ʢʨʠʪʠʯʝʩʢʠʝ ʪʦʯʢʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʘʣʳʭ ʘʢʫʩʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʦʪʦʢ ʞʠʜʢʦʩʪʠ ʧʦ ʣʠʥʠʠ ὃὄ 
(ʨʠʩ. 2, ʘ, ʙ, ʚ), ʚ ʩʝʯʝʥʠʠ ʢʦʥʫʩʘ ὃὕὄ, ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴ ʩʣʫʯʘʡʥʳʝ ʢʦʣʝʙʘʥʠʷ ʤʘʣʦʡ 
ʘʤʧʣʠʪʫʜʳ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ ʚ ʢʘʞʜʦʤ ʧʝʨʬʦʨʘʮʠʦʥʥʦʤ ʢʘʥʘʣʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ çʧʨʦʜʫʢʪʠʚʥʳʡ ʧʣʘʩʪ ï ʩʪʚʦʣ ʩʢʚʘʞʠʥʳè. 

ʋʩʣʦʚʠʷ ʟʘʜʘʯʠ ʩʚʦʜʠʪʩʷ ʢ ʧʦʠʩʢʫ ʠ ʦʧʨʝʜʝʣʝʥʠʶ ʩʪʝʧʝʥʠ ʩʚʷʟʠ ʤʝʞʜʫ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʠ ʘʢʫʩʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ ʚ ʢʘʞʜʦʤ 

ʧʝʨʬʦʨʘʮʠʦʥʥʦʤ ʢʘʥʘʣʝ ʠʥʪʝʨʚʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʩʪʚʦʣʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ 

ʩʢʚʘʞʠʥ ʩʣʦʞʥʦʡ ʛʝʦʤʝʪʨʠʠ. ʏʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʠ ʦʮʝʥʠʪʴ ʦʙʱʝʝ ʬʠʟʠʯʝʩʢʦʝ 

ʷʚʣʝʥʠʝ ï ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʤʘʣʳʭ ʘʢʫʩʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʧʦʪʦʢʝ ʞʠʜʢʦʩʪʠ ʧʨʠ 

ʪʫʨʙʫʣʝʥʪʥʦʤ ʨʝʞʠʤʝ ʬʠʣʴʪʨʘʮʠʠ. 

3. Математическая аргументация возникновения малых акустических колебаний 

в потоке жидкости при турбулентном режиме фильтрации 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʤʘʣʳʭ ʘʢʫʩʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʧʦʪʦʢʝ ʞʠʜʢʦʩʪʠ ʧʨʠ 

ʪʫʨʙʫʣʝʥʪʥʦʤ ʨʝʞʠʤʝ ʬʠʣʴʪʨʘʮʠʠ, ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʝʪ ʚ ʧʦʣʷʨʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ 

ʚʦʣʥʦʚʦʝ ʫʨʘʚʥʝʥʠʝ [3, ʩʪʨ. 254]: 

 

,                                                  (2) 

ʧʨʠ ʛʨʘʥʠʯʥʦʤ ʫʩʣʦʚʠʠ: 



ð 54 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 όȿ π,                                                              (3) 
ʠ ʧʨʠ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ: 

 όȿ Ὢὶȟ• ; Ὂὶȟ• ,                                           (4) 

ʛʜʝ ό ï ʬʫʥʢʮʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʬʠʟʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ; 
ὶ ï ʨʘʜʠʫʩ ʢʘʥʘʣʘ, ʧʦ ʢʦʪʦʨʦʤʫ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦʪʦʢ ʞʠʜʢʦʩʪʠ; 

ὰ ï ʨʘʜʠʫʩ ʩʝʯʝʥʠʷ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ; 

• ï ʫʛʦʣ ʤʝʞʜʫ ʮʝʥʪʨʘʣʴʥʦʡ ʦʩʴʶ ʜʠʬʬʫʟʦʨʘ ʠ ʪʦʯʢʦʡ ʥʘʙʣʶʜʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʦʡ 

ʢʦʦʨʜʠʥʘʪʦʡ ʨʘʜʠʫʩʘ ὶᴆ; 

ὥ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʦʪʥʦʰʝʥʠʝʤ ὥ , ʟʜʝʩʴ  , ʛʜʝ ὅ ʠ ὅ ï 

ʪʝʧʣʦʸʤʢʦʩʪʴ ʞʠʜʢʦʩʪʠ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʜʘʚʣʝʥʠʠ ʠ ʧʦʩʪʦʷʥʥʦʤ ʦʙʲʸʤʝ; 

ὴ ʠ ” ï ʥʘʯʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʠ ʥʘʯʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʞʠʜʢʦʩʪʠ; 

ὸ ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 
ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ (2) ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʩʪʝʡʰʠʝ ʩʣʫʯʘʠ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʣʠʥʠʡ ʚ ʜʠʬʬʫʟʦʨʝ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ 
ʚ ʢʘʞʜʦʤ ʧʝʨʬʦʨʘʮʠʦʥʥʦʤ ʦʪʚʝʨʩʪʠʠ ʠʥʪʝʨʚʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʯʠʩʣʝʥʠʡ ʩʪʨʦʷʪʩʷ ʛʨʘʬʠʢʠ. ʅʘ ʨʠʩ. 3 ʧʨʠʚʝʜʝʥʘ ʛʨʘʬʠʯʝʩʢʘʷ 
ʠʣʣʶʩʪʨʘʮʠʷ ʧʨʦʩʪʝʡʰʠʭ ʩʣʫʯʘʝʚ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʣʠʥʠʡ ʚ ʜʠʬʬʫʟʦʨʝ 
ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ ʫʩʣʦʚʥʦʛʦ ʧʝʨʬʦʨʘʮʠʦʥʥʦʛʦ ʢʘʥʘʣʘ. ɿʜʝʩʴ 

ʟʥʘʯʝʥʠʷ ὲ ʠ ά ʦʧʨʝʜʝʣʷʶʪ ʢʦʣʠʯʝʩʪʚʦ ʢʨʠʪʠʯʝʩʢʠʭ ʣʠʥʠʡ ʧʦ ʜʠʘʤʝʪʨʫ ʩʝʯʝʥʠʷ 
ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʦ ʢʨʠʪʠʯʝʩʢʠʭ ʣʠʥʠʡ, ʣʝʞʘʱʠʭ ʥʘ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ 
ʦʢʨʫʞʥʦʩʪʷʭ, ʩʝʯʝʥʠʷ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ. ʇʨʠʚʝʜʸʥʥʳʝ ʨʘʩʯʸʪʳ ʠ ʠʣʣʶʩʪʨʘʮʠʷ 
ʧʨʦʩʪʝʡʰʠʭ ʩʣʫʯʘʝʚ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʣʠʥʠʡ ʚ ʜʠʬʬʫʟʦʨʝ ʧʦʧʝʨʝʯʥʦʛʦ 
ʩʝʯʝʥʠʷ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ ʧʝʨʬʦʨʘʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ (ʨʠʩ. 3), ʩʣʫʞʘʪ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ 
ʥʘʯʘʣʴʥʦʛʦ ʫʩʣʦʚʠʷ ʟʘʣʦʞʝʥʥʦʛʦ ʚ ʟʘʜʘʯʝ ï ʧʨʠ ʪʫʨʙʫʣʝʥʪʥʦʤ ʨʝʞʠʤʝ ʬʠʣʴʪʨʘʮʠʠ 
ʚʦʟʥʠʢʘʶʪ ʤʘʣʳʝ ʘʢʫʩʪʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʚ ʧʦʪʦʢʝ ʞʠʜʢʦʩʪʠ. 

4. Методика решения задачи 
ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʷ: 

¶ ʫʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ ʠʜʝʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʚ ʬʦʨʤʝ ʕʡʣʝʨʘ; 

¶ ʫʨʘʚʥʝʥʠʝ ʢʦʣʝʙʘʥʠʡ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʝʸ ʜʚʠʞʝʥʠʷ. 
 

 

ʈʠʩ. 3. ɻʨʘʬʠʯʝʩʢʘʷ ʠʣʣʶʩʪʨʘʮʠʷ ʧʨʦʩʪʝʡʰʠʭ ʩʣʫʯʘʝʚ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʣʠʥʠʡ ʚ ʜʠʬʬʫʟʦʨʝ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ ʧʝʨʬʦʨʘʮʠʦʥʥʦʛʦ ʢʘʥʘʣʘ: 

ὲ ï ʢʦʣʠʯʝʩʪʚʦ ʢʨʠʪʠʯʝʩʢʠʭ ʣʠʥʠʡ ʧʦ ʜʠʘʤʝʪʨʫ ʩʝʯʝʥʠʷ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ (ʣʠʥʠʠ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʜ 
ʨʘʟʥʳʤʠ ʫʛʣʘʤʠ); 

ά ï ʢʦʣʠʯʝʩʪʚʦ ʢʨʠʪʠʯʝʩʢʠʭ ʣʠʥʠʡ, ʣʝʞʘʱʠʭ ʥʘ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʦʢʨʫʞʥʦʩʪʷʭ, ʩʝʯʝʥʠʷ ʧʦʪʦʢʘ 

ʞʠʜʢʦʩʪʠ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 55 ð   

 

ʋʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ ʠʜʝʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʚ ʬʦʨʤʝ ʕʡʣʝʨʘ, ʠʤʝʝʪ ʚʠʜ [4, ʩʪʨ. 

39]: 

ὺᴆ ὺᴆɳ ὺᴆ ÇÒÁÄ ὴ Ὂᴆ                                            (5) 

ʛʜʝ ὺᴆ ï ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ ʞʠʜʢʦʩʪʠ ʚ ʪʦʯʢʝ ὼȟώȟᾀ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ὸ; 

Ὂᴆ ï ʧʣʦʪʥʦʩʪʴ ʚʥʝʰʥʠʭ ʜʝʡʩʪʚʫʶʱʠʭ ʩʠʣ ὊᴆὼȟώȟᾀȢὸ  ʥʘ ʧʦʪʦʢ ʞʠʜʢʦʩʪʠ; 

” ï ʧʣʦʪʥʦʩʪʴ ʞʠʜʢʦʩʪʠ ʧʨʠ ʟʥʘʯʝʥʠʷʭ ”ὼȟώȟᾀȟὸ ; 

ὴ ï ʜʘʚʣʝʥʠʝ ʞʠʜʢʦʩʪʠ ʧʨʠ ʟʥʘʯʝʥʠʷʭ ὴὼȟώȟᾀȟὸ ; 

ὺɳᴆ ï ʦʧʝʨʘʪʦʨ ɻʘʤʠʣʴʪʦʥʘ ʚʝʢʪʦʨʥʦʡ ʬʫʥʢʮʠʠ ὺᴆ; ʚ ʨʘʟʚʸʨʥʫʪʦʤ ʚʠʜʝ ʦʧʝʨʘʪʦʨ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ: 

ὺɳᴆ ᴆ ᴆ Ὧᴆ ὺᴆ ὺᴆ ὺὯᴆ; 

ÇÒÁÄ ὴ ï ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʦʧʝʨʘʪʦʨ ʩʢʘʣʷʨʥʦʡ ʬʫʥʢʮʠʠ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʬʫʥʢʮʠʠ 
ʜʘʚʣʝʥʠʷ ὴ ʞʠʜʢʦʩʪʠ); ʚ ʨʘʟʚʸʨʥʫʪʦʤ ʚʠʜʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʦʧʝʨʘʪʦʨ ʦʧʨʝʜʝʣʷʝʪʩʷ 
ʩʦʦʪʥʦʰʝʥʠʝʤ: 

ÇÒÁÄ ὴ ᴆ ᴆ Ὧᴆ. 

ʋʯʠʪʳʚʘʷ ʫʨʘʚʥʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʞʠʜʢʦʩʪʠ [4, ʩʪʨ. 40]: 

ὺᴆ ÇÒÁÄ ” ” ÄÉÖ ὺᴆ π   ʠʣʠ   ÄÉÖ ”ὺᴆ πȟ                      (6) 

ʛʜʝ ÄÉÖ ὺᴆ ï ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʦʧʝʨʘʪʦʨ ʚʝʢʪʦʨʥʦʡ ʬʫʥʢʮʠʠ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʬʫʥʢʮʠʠ 
ʩʢʦʨʦʩʪʠ ὺᴆ ʞʠʜʢʦʩʪʠ); ʚ ʨʘʟʚʸʨʥʫʪʦʤ ʚʠʜʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʦʧʝʨʘʪʦʨ ʦʧʨʝʜʝʣʷʝʪʩʷ 
ʩʦʦʪʥʦʰʝʥʠʝʤ: 

ÄÉÖ ὺᴆ ,                                              (7) 

ʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʩʨʝʜʳ  ὴ Ὢ” [4, ʩʪʨ. 40], ʧʦʣʫʯʠʤ 

ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʩ ʧʷʪʴʶ ʥʝʠʟʚʝʩʪʥʳʤʠ ʬʫʥʢʮʠʷʤʠ: ὺȟ ὺȟ ὺȟ ὴ ʠ ”. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ 
ᴆ
ὺᴆɳ ὺᴆ Ὂᴆ ÇÒÁÄ ὴȠ

ÄÉÖ ”ὺᴆ πȠ

ὴ Ὢ” ữ
Ữ

ử

                                        (8) 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʘʤʢʥʫʪʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʛʠʜʨʦʜʠʥʘʤʠʢʠ. 

ɻʠʜʨʦʜʠʥʘʤʠʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʞʠʜʢʦʩʪʴ, ʢʘʢ ʦʙʲʸʤʥʦ ʫʧʨʫʛʫʶ ʩʨʝʜʫ, ʧʦʵʪʦʤʫ ʚ 

ʞʠʜʢʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʪʦʣʴʢʦ ʧʨʦʜʦʣʴʥʳʝ ʘʢʫʩʪʠʯʝʩʢʠʝ ʚʦʣʥʳ, ʘ ʧʦʧʝʨʝʯʥʳʭ 

ʚʦʣʥ ʚ ʞʠʜʢʦʩʪʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʚ ʧʨʦʮʝʩʩ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʢʫʩʪʠʯʝʩʢʠʭ ʚʦʣʥ ʚ ʞʠʜʢʦʩʪʠ ʚʚʝʜʸʤ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: 

1) ʥʘ ʧʦʪʦʢ ʞʠʜʢʦʩʪʠ ʚ ʧʝʨʬʦʨʘʮʠʦʥʥʦʤ ʢʘʥʘʣʝ ʥʝ ʜʝʡʩʪʚʫʶʪ ʚʥʝʰʥʠʝ 
ʩʠʣʳ; 

2) ʦʪʩʫʪʩʪʚʫʶʪ ʪʝʧʣʦʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʤʝʞʜʫ ʧʦʪʦʢʦʤ ʞʠʜʢʦʩʪʠ ʠ 

ʩʪʝʥʢʘʤʠ ʧʝʨʬʦʨʘʮʠʦʥʥʦʛʦ ʢʘʥʘʣʘ. 

ʇʨʠ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʫʨʘʚʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ὴ Ὢ” [ʪʨʝʪʴʝ ʫʨʘʚʥʝʥʠʝ ʩʚʝʨʭʫ ʚ 

ʩʠʩʪʝʤʝ ʫʨʘʚʥʝʥʠʡ (8)], ʧʨʠʤʝʪ ʚʠʜ: 

     ʟʜʝʩʴ    ,                                          (9) 

ʛʜʝ ” ʠ ὴ ï ʥʘʯʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʠ ʥʘʯʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʞʠʜʢʦʩʪʠ; 

ὧ ʠ ὧ ï ʪʝʧʣʦʸʤʢʦʩʪʴ ʞʠʜʢʦʩʪʠ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʜʘʚʣʝʥʠʠ ʠ ʧʦʩʪʦʷʥʥʦʤ ʦʙʲʸʤʝ. 

ʇʨʠ ʪʫʨʙʫʣʝʥʪʥʦʤ ʨʝʞʠʤʝ ʬʠʣʴʪʨʘʮʠʠ ʧʨʦʭʦʞʜʝʥʠʝ ʘʢʫʩʪʠʯʝʩʢʦʡ ʚʦʣʥʳ ʯʝʨʝʟ 

ʞʠʜʢʦʩʪʴ ʚʳʟʦʚʝʪ ʚ ʥʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʣʦʪʥʦʩʪʠ „, ʪ. ʝ.: 

„ ὼȟώȟᾀȟὸ    ʠʣʠ   ” ” ρ „ .                        (10) 

ʊʦʛʜʘ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʛʠʜʨʦʜʠʥʘʤʠʢʠ (8), ʩ ʫʯʸʪʦʤ ʚʚʝʜʸʥʥʳʭ ʫʩʣʦʚʠʡ 1) ʠ 

2), ʧʨʠʤʝʪ ʚʠʜ: 



ð 56 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ὺᴆ ÇÒÁÄ ὴȠ

” ” ÄÉÖ ὺᴆ πȠ

ὴ ὴ ρ „ ḙὴ ρ „ Ȣ

                                         (11) 

ʋʯʠʪʳʚʘʷ, ʯʪʦ: 

‐Ḻ„,                                                            (12) 

ʠ ʯʪʦ, ʨʘʟʣʦʞʝʥʠʝ ʬʫʥʢʮʠʡ  ÇÒÁÄ ὴ ʠ ÄÉÖ ”ὺᴆ ʚ ʨʷʜ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʬʠʟʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʩ ʣʶʙʦʡ ʟʘʜʘʥʥʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ: 

 ÇÒÁÄ ὴ ρ „ Ễ  ÇÒÁÄ ὴ  ÇÒÁÄ ὴ ỄȠ

ÄÉÖ ”ὺᴆ ὺᴆ ÇÒÁÄ ” ” ÄÉÖ ὺᴆ ” ÄÉÖ ὺᴆ Ễȟ
                   (13) 

ʛʜʝ çḺè ï ʩʠʤʚʦʣ ʚ (12), ʦʙʦʟʥʘʯʘʶʱʠʡ, ʯʪʦ ʦʜʥʦ ʟʥʘʯʝʥʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ 
çʤʥʦʛʦ ʤʝʥʴʰʝè ʜʨʫʛʦʛʦ ʟʥʘʯʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ; 

‐ ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ; 

„ ï ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʞʠʜʢʦʩʪʠ; 

Ễ  ï ʤʥʦʛʦʪʦʯʠʝʤ ʚ (13) ʦʙʦʟʥʘʯʝʥʳ ʯʣʝʥʳ ʚʳʩʰʝʛʦ, ʥʘʯʠʥʘʷ ʩʦ ʚʪʦʨʦʛʦ, ʧʦʨʷʜʢʘ 

ʤʘʣʦʩʪʠ; 

ʉʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ (11), ʧʝʨʝʧʠʰʝʤ ʚ ʚʠʜʝ: 

ὺᴆ ὥ ÇÒÁÄ „Ƞ

„ ÄÉÖ ὺᴆ πȟ
                                                     (14) 

ʟʜʝʩʴ ʩʠʤʚʦʣʦʤ ὥ ʦʙʦʟʥʘʯʝʥʦ ʩʦʦʪʥʦʰʝʥʠʝ ὥ (ʩʤ. ʦʙʦʟʥʘʯʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʤ ʫʨʘʚʥʝʥʠʠ (2); 

„  ï ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʞʠʜʢʦʩʪʠ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ὸ. 

ʂ ʧʝʨʚʦʤʫ ʫʨʘʚʥʝʥʠʶ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (14) ʧʨʠʤʝʥʠʤ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ 

ʦʧʝʨʘʪʦʨ ʜʠʚʝʨʛʝʥʮʠʠ ʠ ʧʦʤʝʥʷʝʤ ʧʦʨʷʜʦʢ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʚʭʦʜʷʱʠʭ ʚ ʫʨʘʚʥʝʥʠʝ 

ʦʧʝʨʘʥʜʦʚ, ʪʦʛʜʘ ʧʦʣʫʯʠʤ [4, ʩʪʨ. 41]: 

ÄÉÖ 
ᴆ

ÄÉÖ ὺᴆ ὥ ÄÉÖ ÇÒÁÄ „ ὥᶯ„ ὥЎ„,              (15) 

ʛʜʝ ᶯ Ͻɳɳ Ў  ï ʦʧʝʨʘʪʦʨ ʃʘʧʣʘʩʘ, ʧʨʠʤʝʥʸʥʥʳʡ ʢ ʩʢʘʣʷʨʥʦʤʫ 

ʧʦʣʶ ʬʫʥʢʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʣʦʪʥʦʩʪʠ  ʞʠʜʢʦʩʪʠ „. 

ʀʟ ʚʪʦʨʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (14), ʧʦʣʫʯʠʤ ʫʨʘʚʥʝʥʠʝ ʘʢʫʩʪʠʯʝʩʢʠʭ 

ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ: 

Ў„ Ͻ    ʠʣʠ   ὥ .                     (16) 

ʀ, ʦʢʦʥʯʘʪʝʣʴʥʦ, ʠʟ ʩʦʦʪʥʦʰʝʥʠʡ (10) ʠ (16) ʧʦʣʫʯʘʝʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ 

ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʧʣʦʪʥʦʩʪʠ ʞʠʜʢʦʩʪʠ, ʪ. ʝ.: 

ὥ .                                           (17) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʦʪʥʦʰʝʥʠʷ (16) ʠ (17) ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʶʪʩʷ, ʢʘʢ 

ʫʨʘʚʥʝʥʠʷ ʢʦʣʝʙʘʥʠʡ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ. 

ɼʘʣʝʝ, ʧʨʦʚʝʜʸʤ ʘʥʘʣʠʟ ʧʝʨʚʦʛʦ ʫʨʘʚʥʝʥʠʷ ʠʟ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (14), ʪ. ʝ., ʠʟ 

ʫʨʘʚʥʝʥʠʷ: 

ὺᴆ ὥ ÇÒÁÄ „                                                  (18) 

ʩʣʝʜʫʝʪ 

ὺᴆὼȟώȟᾀȟὸ ὺᴆὼȟώȟᾀȟπ ὥ ÇÒÁÄ ᷿„Ὠὸ,                   (19) 

ʛʜʝ ὺᴆὼȟώȟᾀȟπ ï ʥʘʯʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʝʡ ʚ ʧʦʪʦʢʝ ʞʠʜʢʦʩʪʠ ʚ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ ὸ π. 
ɽʩʣʠ ʧʦʣʝ ʩʢʦʨʦʩʪʝʡ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 

ʧʦʪʝʥʮʠʘʣʴʥʦ, ʪʦ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ: 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 57 ð   

 

ὺᴆȿ ÇÒÁÄ Ὢὼȟώȟᾀ,                                          (20) 
ʠ ʩʧʨʘʚʝʜʣʠʚʦ ʩʦʦʪʥʦʰʝʥʠʝ: 

ὺᴆ ÇÒÁÄ Ὢὼȟώȟᾀ ὥ᷿„Ὠὸ ÇÒÁÄ Ὗ.                     (21) 

ʉʦʦʪʥʦʰʝʥʠʝ (21) ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʧʦʣʷ ʩʢʦʨʦʩʪʝʡ 
Ὗὼȟώȟᾀȟὸ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ. ɿʥʘʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʧʦʣʷ ʩʢʦʨʦʩʪʝʡ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ 
ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʧʠʩʘʥʠʷ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʩʠʩʪʝʤʘ 
ʫʨʘʚʥʝʥʠʡ [4, ʩʪʨ. 42]: 

ὺᴆ ÇÒÁÄ ὟȠ

„ ὟȢ
                                                    (22) 

ʇʦʜʩʪʘʚʠʚ ʟʥʘʯʝʥʠʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (22) ʚ ʫʨʘʚʥʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦʩʪʠ [ʩʤ. 
ʩʦʦʪʥʦʰʝʥʠʝ (6)], ʪ. ʝ.: 

„ ÄÉÖ ὺᴆ π,                                                  (23) 

ʧʦʣʫʯʠʤ ʫʨʘʚʥʝʥʠʝ ʢʦʣʝʙʘʥʠʡ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ ʜʣʷ ʧʦʪʝʥʮʠʘʣʘ: 

ὥ    ʠʣʠ   ὥЎὟ.                          (24) 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ (24) ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʫʨʘʚʥʝʥʠʷ ʘʢʫʩʪʠʢʠ. ʀʟ ʥʝʛʦ 

ʜʣʷ ʜʘʚʣʝʥʠʷ ὴ ʠ ʩʢʦʨʦʩʪʠ ὺ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ, ʥʝʪʨʫʜʥʦ ʧʦʣʫʯʠʪʴ ʫʨʘʚʥʝʥʠʝ ʢʦʣʝʙʘʥʠʡ 
ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʢʘʟʘʥʘ ʠ ʦʙʦʩʥʦʚʘʥʘ ʦʯʝʚʠʜʥʦʩʪʴ ʩʚʷʟʠ ʩʦʦʪʥʦʰʝʥʠʡ (2), (8), 
(16), (17) ʠ (24), ʪ. ʝ. ʫʨʘʚʥʝʥʠʡ ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʠ ʘʢʫʩʪʠʢʠ. ʂʨʦʤʝ ʵʪʦʛʦ, ʩʠʩʪʝʤʘ 
ʫʨʘʚʥʝʥʠʡ (13) ʠ ʝʩʪʴ ʨʝʟʫʣʴʪʘʪ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. ʉʦʦʪʥʦʰʝʥʠʷ (13) 

ʧʦʟʚʦʣʷʶʪ ʩʨʘʚʥʠʚʘʪʴ ʤʝʞʜʫ ʩʦʙʦʡ, ʫʯʠʪʳʚʘʷ ʧʣʦʪʥʦʩʪʴ ʞʠʜʢʦʩʪʠ ”, ʙʝʩʢʦʥʝʯʥʦ 
ʤʘʣʳʝ ʚʝʣʠʯʠʥʳ ʩʢʦʨʦʩʪʠ ʞʠʜʢʦʩʪʠ ὺ ʠ ʜʘʚʣʝʥʠʷ ὴ, ʘ ʵʪʦ ʩʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ 
ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ. 

ʈʘʟʣʠʯʥʳʝ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʳʝ ʚʝʣʠʯʠʥʳ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ï ʤʘʣʳʝ  ʘʢʫʩʪʠʯʝʩʢʠʝ 
ʢʦʣʝʙʘʥʠʷ ʠ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ, ʠʤʝʶʪ ʪʦ ʦʙʱʝʝ ʤʝʞʜʫ ʩʦʙʦʡ, ʯʪʦ ʚ 
ʧʨʦʮʝʩʩʝ ʩʚʦʝʛʦ ʠʟʤʝʥʝʥʠʷ ʢʘʞʜʘʷ ʠʟ ʥʠʭ ʦʙʷʟʘʥʘ ʩʪʨʝʤʠʪʴʩʷ ʢ ʥʫʣʶ, ʚ ʧʨʦʪʠʚʥʦʤ 
ʩʣʫʯʘʝ ʦʥʠ ʙʳ ʥʝ ʙʳʣʠ ʙʳ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʳʤʠ ʚʝʣʠʯʠʥʘʤ. ʆʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʫ ʨʘʟʥʳʭ 
ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʳʭ ʚʝʣʠʯʠʥ ʧʨʦʮʝʩʩ ʩʪʨʝʤʣʝʥʠʷ ʢ ʥʫʣʶ ʧʨʦʪʝʢʘʝʪ ʥʝʦʜʠʥʘʢʦʚʦ: ʦʜʥʠ 
çʙʳʩʪʨʝʝè ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ ʥʫʣʶ, ʯʝʤ ʜʨʫʛʠʝ. ʕʪʦ ʭʦʨʦʰʦ ʠʣʣʶʩʪʨʠʨʫʝʪ ʩʣʝʜʫʶʱʠʡ 
ʧʨʦʩʪʦʡ ʧʨʠʤʝʨ. 

ɽʩʣʠ ὼ ʩʪʨʝʤʠʪʴʩʷ ʢ ʥʫʣʶ, ὼO π, ʪʦ ὼ ʪʘʢʞʝ ʩʪʨʝʤʠʪʴʩʷ ʢ ʥʫʣʶ, ὼ ᴼπ. ʇʫʩʪʴ 
ὼ ʧʨʦʙʝʛʘʝʪ ʯʠʩʣʦʚʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ὼ ρ; 0,1; 0,01; 0,001; Ễ; ὲ. ʊʦʛʜʘ ὼ ρ; 
0,01; 0,0001; 0,000001; Ễ, ὲ. ʀʟ ʧʨʠʤʝʨʘ ʚʠʜʥʦ, ʯʪʦ ὼ ʩ ʙʦӢʣɹ ʝhʡ ʩʢʦʨʦʩʪɹ  ʁ
ʩʪʨʝʤʠʪʴʩʷ ʢ ʥʫʣʶ. ʋʪʚʝʨʞʜʝʥʠʝ, ʯʪʦ ʦʜʥʘ ʚʝʣʠʯʠʥʘ ʙʳʩʪʨʝʝ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʥʫʣʶ, 
ʯʝʤ ʜʨʫʛʘʷ, ʧʦʢʘ ʣʠʰʝʥʦ ʪʦʯʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ: ʦʩʪʘʸʪʩʷ ʥʝʷʩʥʳʤ, ʢʘʢ 
ʠʟʤʝʨʷʪʴ ʩʢʦʨʦʩʪʴ ʩʪʨʝʤʣʝʥʠʷ ʢ ʥʫʣʶ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʳʭ ʚʝʣʠʯʠʥ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 
ʩʣʝʜʫʝʪ ʧʦʣʦʞʠʪʴ ʚ ʦʩʥʦʚʫ ʩʧʦʩʦʙ ʩʨʘʚʥʝʥʠʷ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʳʭ ʚʝʣʠʯʠʥ ʧʫʪʸʤ 
ʦʪʳʩʢʘʥʠʷ ʧʨʝʜʝʣʘ ʠʭ ʦʪʥʦʰʝʥʠʡ, ʘ ʠʤʝʥʥʦ [5, ʩʪʨ. 56]: 

ʘ) ʜʚʝ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʳʝ ʚʝʣʠʯʠʥʳ ὲ ʠ ὲ ʦʪʥʦʩʷʪʩʷ ʢ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʳʤ 
ʦʜʥʦʛʦ ʧʦʨʷʜʢʘ, ʝʩʣʠ ʧʨʝʜʝʣ ʠʭ ʦʪʥʦʰʝʥʠʷ ʨʘʚʝʥ ʯʠʩʣʫ ὥ, ʦʪʣʠʯʥʦʤʫ ʦʪ ʥʫʣʷ, ʪ. ʝ. 

ÌÉÍ ὥ, ʟʜʝʩʴ ὥ π; ὥ Њ; 

ʙ) ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʘʷ ʚʝʣʠʯʠʥʘ ὲ ʦʪʥʦʩʠʪʩʷ ʢ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʦʡ ʚʳʩʰʝʛʦ 

ʧʦʨʷʜʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʦʡ ὲ, ʝʩʣʠ ʧʨʝʜʝʣ ʠʭ ʦʪʥʦʰʝʥʠʡ ʨʘʚʝʥ 0, ʪ. ʝ. 

ÌÉÍ ÌÉÍOὲ π; 

ʚ) ʜʚʝ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʳʝ ʚʝʣʠʯʠʥʳ ὲ ʠ ὲ ʨʘʚʥʦʩʠʣʴʥʳ (ʵʢʚʠʚʘʣʝʥʪʥʳ), 

ʝʩʣʠ ʧʨʝʜʝʣ ʠʭ ʦʪʥʦʰʝʥʠʷ ʨʘʚʝʥ 1, ʪ. ʝ. ÌÉÍ ρ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ὲ ͯ ὲ (ʟʜʝʩʴ çèͯ ï 

ʩʠʤʚʦʣ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ). 
ʇʨʠʤʝʨʦʤ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʩʦʦʪʥʦʰʝʥʠʝ: ÌÎρ ὼ ͯ ὼ ʧʨʠ 

ὼO π. ɼʝʡʩʪʚʠʪʝʣʴʥʦ: 



ð 58 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ÌÉÍO ÌÉÍO ÌÎρ ὼ ÌÎÌÉÍO ρ ὼ ÌÎὩ ρ. 

ʊʦʛʜʘ ʩʠʩʪʝʤʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ (13) ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ ʜʠʥʘʤʠʢʫ 
ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʝʨʬʦʨʘʮʠʦʥʥʳʭ ʢʘʥʘʣʘʭ ʩʪʚʦʣʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ 
ʩʢʚʘʞʠʥ ʩʣʦʞʥʦʡ ʛʝʦʤʝʪʨʠʠ, ʘ ʰʢʘʣʘ ʩʨʘʚʥʝʥʠʷ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʳʭ ʚʝʣʠʯʠʥ, ʙʫʜʝʪ 
ʩʣʫʞʠʪʴ ʢʨʠʪʝʨʠʝʤ ʬʠʟʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ ʧʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 
ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʥʪʝʨʚʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʤʝʪʦʜʘʤʠ 
ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʪʝʣʝʤʝʪʨʠʠ. 

Заключительные замечания 
ʀʟʣʦʞʝʥʥʘʷ ʚʳʰʝ ʤʝʪʦʜʠʢʘ ʧʦ ʦʮʝʥʢʝ ʜʠʥʘʤʠʢʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʧʝʨʬʦʨʘʮʠʦʥʥʳʭ ʢʘʥʘʣʘʭ ʠʥʪʝʨʚʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʩʪʚʦʣʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ 
ʩʢʚʘʞʠʥ, ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ 
ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʩʢʚʘʞʠʥʥʳʭ ʪʝʣʝʤʝʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ 
ʩʦʚʨʝʤʝʥʥʳʭ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ. 

ɺ ʦʩʥʦʚʫ ʜʘʪʯʠʢʦʚ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʩʪʘʥʜʘʨʪʥʳʭ 
ʪʝʣʝʤʝʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʨʘʟʣʠʯʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʟʘʣʦʞʝʥʳ ʧʨʠʥʮʠʧʳ 
ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʝʵʣʝʢʪʨʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʝ, ʢʦʪʦʨʳʝ ʦʩʥʦʚʘʥʳ ʥʘ 
ʤʝʭʘʥʠʯʝʩʢʠʭ, ʬʠʟʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʩʧʦʩʦʙʘʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ, ʜʣʷ 
ʩʪʘʥʜʘʨʪʥʳʭ ʪʝʣʝʤʝʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʠʟʣʦʞʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʠ ʥʝ 
ʧʨʠʝʤʣʝʤʘ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʧʦ ʧʨʠʯʠʥʝ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʚʳʩʦʢʦʡ 
ʧʦʛʨʝʰʥʦʩʪʠ ʤʦʨʘʣʴʥʦ ʫʩʪʘʨʝʚʰʠʭ ʜʘʪʯʠʢʦʚ, ʪ. ʝ. ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ: 

‐Ḻ
„Ƞ
ὴȠ
ὺȢ

                                                        (25) 

 ʕʪʦ ʦʛʨʘʥʠʯʝʥʠʝ ʚ ʧʨʠʤʝʥʝʥʠʠ ʠʟʣʦʞʝʥʥʦʡ ʤʝʪʦʜʠʢʠ ʥʝ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʢʦʤ. 
ʆʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʝʨʝʭʦʜ ʦʪ ʫʩʪʘʨʝʚʰʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʢʚʘʞʠʥ ï 
ʤʘʰʠʥʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʧʴʶʪʝʨʥʳʭ ʢ ʥʦʚʦʡ ʠ ʤʦʣʦʜʦʡ ʦʙʣʘʩʪʠ 
ʪʝʭʥʠʢʠ ï ʤʦʣʝʢʫʣʷʨʥʦ-ʢʚʘʥʪʦʚʦʡ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʨʤʠʥʦʤ ï 
çʥʘʥʦ ʪʝʭʥʦʣʦʛʠʠè. 
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Аннотация 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʦʮʝʥʢʠ ʠ ʩʨʘʚʥʝʥʠʷ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʝʪʦʜʠʢʠ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʜʘʥʥʳʭ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʦʮʝʥʢʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 59 ð   

 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʛʦʨʦʜʝ ʄʦʩʢʚʝ. ʆʙʲʝʢʪʦʤ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʘʷ ʩʝʪʴ ʛʦʨʦʜʘ ʠ ʦʮʝʥʢʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʙʨʦʩʦʚ 
ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʦʪ ʥʝʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʧʨʠ ʧʦʤʦʱʠ ɻʀʉ ʪʝʭʥʦʣʦʛʠʡ. 

Ключевые слова: ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ, 
ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ, ʩʨʘʚʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ,  

 

Abstract 
This article provides an example of evaluating and comparing data using data 

clustering techniques in the development and evaluation of the effectiveness of spatial 
planning in the city of Moscow. Network research in this area is an estimate of the number of 
objects located throughout the city using GIS technology. 

Keywords: air pollution, spatial planning, geographic information systems, 
comparison of indicators, pollution assessment. cluster analysis. 

 
Введение. ʊʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ï ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʦʥ, ʟʦʥ ʧʣʘʥʠʨʫʝʤʦʛʦ ʨʘʟʤʝʱʝʥʠʷ 
ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʥʫʞʜ, 
ʟʦʥ ʩ ʦʩʦʙʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ. ʉʫʱʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ 
ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʩʢʨʳʚʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʚ ʜʦʢʫʤʝʥʪʘʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ 
ʧʣʘʥʠʨʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʠʩʭʦʜʷ ʠʟ ʩʦʚʦʢʫʧʥʦʩʪʠ 
ʩʦʮʠʘʣʴʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ 
ʫʯʝʪʘ ʠʥʪʝʨʝʩʦʚ ʛʨʘʞʜʘʥ ʠ ʠʭ ʦʙʲʝʜʠʥʝʥʠʡ [1].  

ʊʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʧʨʠʚʷʟʢʘ ʢ ʤʝʩʪʥʦʩʪʠ ʠ ʚʨʝʤʝʥʠ ʚʳʙʨʦʩʦʚ ʪʨʘʥʩʧʦʨʪʥʳʭ 
ʧʦʪʦʢʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʥʘʛʣʷʜʥʫʶ ʠ ʜʦʩʪʦʚʝʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ 
ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʙʣʘʛʦʧʦʣʫʯʠʠ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʢʨʫʧʥʦʛʦ ʛʦʨʦʜʘ, ʛʜʝ ʦʩʥʦʚʥʳʤ 
ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ.  

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʪʝʨʨʠʪʦʨʠʠ ʢʨʫʧʥʦʛʦ ʛʦʨʦʜʘ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ 
ʘʪʤʦʩʬʝʨʫ ʦʪ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʥʘ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʩ ʧʦʤʦʱʴʶ 
ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ).  

ɻʀʉ ʚʩʝ ʯʘʱʝ ʥʘʯʠʥʘʶʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ 
ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʠ ʩʠʪʫʘʮʠʡ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ɻʀʉ ʦʩʫʱʝʩʪʚʣʷʶʪ 
ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʨʘʟʥʦʪʠʧʥʳʭ ʜʘʥʥʳʭ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʢʣʶʯʘʶʪ 
ʚ ʩʝʙʷ ʩʨʝʜʩʪʚʘ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. [2]. 

Существующие методы территориальной привязки с помощью ГИС. 
ʆʩʥʦʚʥʳʝ ʩʧʦʩʦʙʳ: 

1) ʤʦʜʝʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ: 

a) ʨʘʩʪʨʦʚʳʝ ʤʦʜʝʣʠ ʜʘʥʥʳʭ;  
b) ʚʝʢʪʦʨʥʳʝ ʤʦʜʝʣʠ ʜʘʥʥʳʭ: 

(1) ʚʝʢʪʦʨʥʳʝ ʥʝʪʦʧʦʣʦʛʠʯʝʩʢʠʝ; 
(2) ʚʝʢʪʦʨʥʳʝ ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠ. 

2) ɻʈʀɼ ʧʨʝʜʩʪʘʚʣʝʥʠʝ; 
3) TIN ʧʨʝʜʩʪʘʚʣʝʥʠʝ; 
4) ʤʦʜʝʣʴ çʉʫʱʥʦʩʪʴ-ʩʚʷʟʴè [3]. 

Оценка распределения выбросов дисперсных частиц транспортными 

потоками по территории города Москвы в 2011 и 2018 годах с помощью ГИС.  
ʈʘʩʯʝʪʥʳʝ ʦʮʝʥʢʠ ʚʳʙʨʦʩʦʚ ʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʦʪʦʢʘʤʠ ʥʘ 

ʋɼʉ ʛʦʨʦʜʘ ʚʳʧʦʣʥʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ COPERT V [4]. 
ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ ʠ ʠʭ ʚʠʟʫʘʣʠʟʘʮʠʠ ʙʳʣʠ: 

½ ʢʦʥʬʠʛʫʨʘʮʠʷ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʛʦʨʦʜʘ (ʚʘʞʥʳʤ 
ʫʩʣʦʚʠʝʤ ʦʮʝʥʢʠ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʷʚʣʷʝʪʩʷ ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ 
ʢʘʨʪʳ ʛʦʨʦʜʘ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʳʝ 2011 ʠ 2018 ʛʦʜʘ ʩʠʣʴʥʦ 



ð 60 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
ʨʘʟʥʷʪʴʩʷ, ʧʦ ʧʨʠʯʠʥʝ ʜʦʙʘʚʣʝʥʠʷ ʠʣʠ ʫʜʘʣʝʥʠʷ ʜʦʨʦʛ, ʘ ʪʘʢʞʝ 
ʠʟʤʝʥʝʥʠʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʦʣʠʪʠʢʠ); 

½ ʧʣʦʪʥʦʩʪʴ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʛʦʨʦʜʘ; 

½ ʢʘʪʝʛʦʨʠʷ ʫʣʠʮ ʛʦʨʦʜʘ; 

½ ʯʠʩʣʦ ʧʦʣʦʩ ʜʚʠʞʝʥʠʷ (ʜʣʷ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʦʛʦ 
ʧʦʢʘʟʘʪʝʣʷ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ 
ʩʧʫʪʥʠʢʦʚʳʝ ʩʥʠʤʢʠ. ʇʦʩʢʦʣʴʢʫ ʨʝʯʴ ʠʜʝʪ ʦ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʘʭ ʜʣʷ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʤʦʜʝʣʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʨʝʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ 
ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʦʪʨʝʟʢʝ ʙʝʟ ʫʩʨʝʜʥʝʥʠʷ ʧʦ ʧʦʣʦʩʘʤ); 

½ ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʩʦʩʪʘʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 
ʧʦʪʦʢʘ; 

½ ʯʠʩʣʝʥʥʦʩʪʴ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʧʘʨʢʘ (ʜʣʷ ʨʘʩʯʝʪʘ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 
ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʎʆɼɼ ʠ ɻʀɹɼɼ); 

½ ʩʪʨʫʢʪʫʨʘ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʧʘʨʢʘ ʧʦ ʪʠʧʫ ɸʊʉ, ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʢʣʘʩʩʫ ʠ 
ʚʠʜʫ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʪʦʧʣʠʚʘ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ ʧʨʠʚʷʟʢʠ 
ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʚʘʣʦʚʳʭ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʛʝʥʝʨʠʨʫʝʤʳʭ 
ʪʨʘʥʩʧʦʨʪʥʳʤ ʧʦʪʦʢʦʤ ʚ ʩʝʢʪʦʨʘʭ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʢʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ 
ʄʦʩʢʚʳ ʚ ʧʨʝʜʝʣʘʭ ʄʂɸɼ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʨʘʟʙʠʚʢʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʫʯʘʩʪʢʠ ʨʘʟʤʝʨʦʤ 580Ĭ580 ʤ 
(ʚʩʝʛʦ 2849 ʫʯʘʩʪʢʦʚ). ɺʥʫʪʨʠ ʢʘʞʜʦʛʦ ʠʟ ʫʯʘʩʪʢʦʚ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ 
ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʋɼʉ, ʩ ʧʨʠʚʷʟʢʦʡ ʢ ʧʦʣʦʩʝ ʜʚʠʞʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʫʜʘʣʦʩʴ ʜʦʙʠʪʴʩʷ 
ʚʳʩʦʢʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʨʘʩʯʝʪʦʚ ʚ ɻʀʉ. ʇʨʠʚʷʟʢʘ ʢ ʧʦʣʦʩʝ 
ʜʚʠʞʝʥʠʷ ʪʘʢ ʞʝ ʜʘʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʫʯʘʩʪʢʘ ʋɼʉ ʦʮʝʥʠʚʘʪʴ ʜʦʨʦʛʫ ʚ 
ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʦ-ʨʘʟʥʦʤʫ ʩ ʫʯʝʪʦʤ ʠʭ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʟʘʛʨʫʟʢʠ ʠ ʩʨʝʜʥʝʡ 
ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ [5]. 

ʉ ʫʯʝʪʦʤ ʵʪʠʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʫʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ (ʥʘ 1 ʢʤ 1-ʡ ʧʦʣʦʩʳ 
ʜʚʠʞʝʥʠʷ) ʚʳʙʨʦʩʦʚ ʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮ, ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʧʨʠʚʷʟʢʘ ʚʘʣʦʚʳʭ 
ʚʳʙʨʦʩʦʚ ʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮ ʦʪ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʚ 2011 ʠ 2018 ʛʦʜʘʭ ʥʘ ʚʩʝʡ 
ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʚʳʙʨʦʩʘʤʠ ʙʳʣʘ ʧʦʩʯʠʪʘʥʘ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ 
ʨʝʞʠʤʝ ʩ ʧʦʤʦʱʴʶ ɻʀʉ ï ʪʝʭʥʦʣʦʛʠʠ. ʈʝʟʫʣʴʪʘʪ ʠʟʤʝʥʝʥʠʷ ʚʳʙʨʦʩʦʚ ʪʚʝʨʜʳʭ 
ʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʥʘ ʨʠʩʫʥʢʝ 1.1. 

 

 
ʈʠʩʫʥʦʢ 1 - ʉʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ ʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʦʪ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʚ 2018 ʛʦʜʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2011 ʛʦʜʦʤ, ʢʛ/ʛʦʜ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 61 ð   

 

ʈʘʟʙʠʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʢʠ ʥʘ ʢʣʘʩʪʝʨʳ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 1, 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʣʫʯʰʝʥʠʶ ʥʘʛʣʷʜʥʦʩʪʠ ʧʨʠ ʠʭ ʚʠʟʫʘʣʠʟʘʮʠʠ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ 

ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. ʉʫʱʝʩʪʚʫʝʪ ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ 

ʜʝʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʢʣʘʩʪʝʨʳ: 

½ ʨʘʚʥʳʝ ʠʥʪʝʨʚʘʣʳ; 

½ ʝʩʪʝʩʪʚʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ; 

½ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ; 

½ ʥʘʛʣʷʜʥʳʝ ʠʥʪʝʨʚʘʣʳ; 

½ Equal Count ʠʣʠ ʧʨʠʥʮʠʧ, ʠʤʝʥʫʝʤʳʡ çʈʘʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦè. 

ɼʣʷ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʚʳʙʨʦʩʦʚ ʪʚʝʨʜʳʭ ʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮ ʠʩʧʦʣʴʟʦʚʘʥ ʚʠʜ 

ʜʝʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʢʣʘʩʪʝʨʳ ï Equal Count. ʈʝʟʫʣʴʪʘʪʳ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ɻʀʉ-

ʪʝʭʥʦʣʦʛʠʷʭ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʚ ʛʨʘʬʠʯʝʩʢʦʤ (ʨʠʩ. 1), ʪʘʢ ʠ   ʯʠʩʣʦʚʦʤ 

ʚʠʜʝ (ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1. 

ʈʝʟʫʣʴʪʘʪʳ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʚʳʙʨʦʩʘʤ ʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮ ʦʪ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʚ ʯʠʩʣʦʚʦʤ ʚʠʜʝ  

ˉ 

ʧʧ 

ɼʠʘʧʘʟʦʥʳ 

ʠʟʤʝʥʝʥʠʷ 

ʚʳʙʨʦʩʦʚ ʪʚʝʨʜʳʭ 

ʯʘʩʪʠʮ, ʢʛ/ʛʦʜ 

ʂʦʣ- ʚʦ, ʫʯʘʩʪʢʦʚ ʪʝʨʨʠʪʦʨʠʠ 580 ʭ 

580 ʤ, ʰʪ. 
ʇʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ, ʢʤ2 

2011 2018 ʈʘʟʥʠʮʘ 2011 2018 ʈʘʟʥʠʮʘ 

1 0-602 407 430 + 23 136,9 144,6 7,7 

2 602-3095 410 606 + 196 137,9 203,8 65,9 

3 3095-4697 404 523 + 119 135,9 175,9 40 

4 4697-6173 412 471 + 59 138,6 158,4 19,8 

5 6173-7796 401 353 - 48 134,9 118,7 - 16,2 

6 7796-10382 407 254 - 153 136,9 85,4 - 51,5 

7 10382-38134 408 206 - 202 137,2 69,3 - 67,9 

 

Заключение. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɻʀ-ʪʝʭʥʦʣʦʛʠʡ ʥʘʛʣʷʜʥʦ ʦʪʦʙʨʘʞʘʶʪ ʪʝʥʜʝʥʮʠʶ ʩʥʠʞʝʥʠʷ 

ʚʳʙʨʦʩʦʚ ʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮ ʚ ʛʦʨʦʜʝ ʄʦʩʢʚʝ, ʧʦʟʚʦʣʷʶʪ ʚʠʟʫʘʣʴʥʦ ʠ ʯʠʩʣʝʥʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʥʳʝ ʫʯʘʩʪʢʠ ʪʝʨʨʠʪʦʨʠʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 2018 ʛʦʜʫ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2011 ʛʦʜʦʤ, ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ, ʩ ʚʳʩʦʢʠʤ ʠ ʦʯʝʥʴ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʚʳʙʨʦʩʦʚ ʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮ ʩʦʢʨʘʪʠʣʘʩʴ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ (ʩ 274,1 ʢʤ2 ʜʦ 154,7 ʢʤ2). 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʚʦʟʨʦʩʣʘ ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʚʳʙʨʦʩʦʚ ʜʠʩʧʝʨʩʥʳʭ 

ʯʘʩʪʠʮ.  
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Аннотация 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʦʜʥʠʤʘʝʪʩʷ ʚʦʧʨʦʩ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʟʦʥʝ 

ʨʠʩʦʩʝʷʥʠʷ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʘ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʘʛʨʦʤʝʣʠʦʨʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʨʠʩʦʚʦʜʩʪʚʝ ʂʫʙʘʥʠ. 

Ключевые слова: ʨʠʩ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ, ʩʝʚʦʦʙʦʨʦʪʳ, ʧʦʯʚʘ, 

ʛʠʜʨʦʤʝʣʠʦʨʘʮʠʷ, ʫʜʦʙʨʝʥʠʷ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

 

Abstract 

This article raises the issue of the ecological situation in the rice-growing zone, the 

causes of this problem, as well as the possibility of implementing innovative agro-reclamation 

technologies in the Kuban rice farming. 

Keywords: rice, ecological situation, crop rotation, soil, irrigation and drainage, 

fertilizers, innovative technologies. 

 

ʆʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʪʨʘʩʣʝʡ ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ 

ʷʚʣʷʝʪʩʷ ʨʠʩʦʚʦʜʩʪʚʦ. ʀʥʥʦʚʘʮʠʠ ʚ ʨʝʞʠʤʝ ʦʨʦʰʝʥʠʷ ʩ ʥʠʟʢʠʤʠ ʦʨʦʩʠʪʝʣʴʥʳʤʠ 

ʥʦʨʤʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʶ, ʫʚʝʣʠʯʝʥʠʶ ʬʦʥʜʘ ʚ ʩʝʢʪʦʨʝ 

ʨʠʩʦʩʝʷʥʠʷ. ʅʝʭʚʘʪʢʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʛʦʚʦʨʠʪ ʦ ʥʘʜʦʙʥʦʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ʚʳʭʦʜʘ 

ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩʦ ʚʩʝʡ ʩʝʚʦʦʙʦʨʦʪʥʦʡ ʧʣʦʱʘʜʠ ʥʘ 1 ʤ
3
 

ʨʘʩʭʦʜʫʝʤʦʡ ʚʦʜʳ. ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʦ ʚʥʝʜʨʝʥʠʠ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʨʝʞʠʤʘʭ ʦʨʦʰʝʥʠʷ ʨʠʩʘ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʤ ʩʥʠʞʝʥʠʠ 

ʦʨʦʩʠʪʝʣʴʥʳʭ ʥʦʨʤ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʩʣʫʞʠʪ ʥʘʯʘʣʦʤ ʙʝʟʦʧʘʩʥʦʛʦ ʨʠʩʦʚʦʜʩʪʚʘ, ʘ ʩʠʩʪʝʤʘ 

ʝʛʦ ʚʥʝʜʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʫʥʢʪʦʚ ʧʝʨʝʭʦʜʘ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʝ ʨʠʩʦʩʝʷʥʠʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʚ ʟʦʥʝ ʨʠʩʦʩʝʷʥʠʷ ʥʘ ʂʫʙʘʥʠ 

ʥʘʭʦʜʠʪʩʷ ʚ ʥʘʧʨʷʞʝʥʥʦʤ, ʥʝʩʪʘʙʠʣʴʥʦ ʦʧʘʩʥʦʤ ʩʦʩʪʦʷʥʠʠ ʟʘ ʩʯʝʪ ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʛʝʨʙʠʮʠʜʘʤʠ, ʧʝʩʪʠʮʠʜʘʤ, ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʢʘʢ ʚ 

ʧʨʦʮʝʩʩʝ ʠʭ ʚʥʝʩʝʥʠʷ, ʪʘʢ ʠ ʦʩʪʘʪʦʯʥʳʤʠ ʠʭ ʢʦʣʠʯʝʩʪʚʘʤʠ ʚ ʧʦʯʚʝ, ʩʙʨʦʩʥʦʡ ʚʦʜʝ, 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʢʘʥʘʣʦʚ ʠ ʧʨʠʨʦʜʥʳʭ ʚʦʜʦʝʤʦʚ [1]. 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʟʦʥʝ ʨʠʩʦʩʝʷʥʠʷ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʢʘʢ 

ʦʩʪʨʦʢʨʠʟʠʩʥʘʷ. ʕʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢʘʩʘʝʪʩʷ ʄʘʨʴʷʥʦ-ʏʝʙʫʨʛʦʣʴʩʢʦʛʦ ʤʘʩʩʠʚʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʤʝʞʜʫ ʧʨʘʚʳʤ ʙʝʨʝʛʦʤ ʂʫʙʘʥʠ, ʇʨʦʪʦʢʠ ʠ ʚʪʦʨʦʡ ʧʦʜʧʦʡʤʝʥʥʦʡ 

ʪʝʨʨʘʩʦʡ ʂʫʙʘʥʩʢʘʷ, ʇʦʥʫʨʘ-ʂʘʣʠʥʠʥʩʢʘʷ ʠ ʄʘʨʴʷʥʦ-ʏʝʙʫʨʛʦʣʴʩʢʘʷ ʨʠʩʦʚʳʝ 

ʩʠʩʪʝʤʳ), ʄʝʞʜʫʨʝʯʝʥʩʢʦʛʦ ʤʘʩʩʠʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʤʝʞʜʫʨʝʯʴʝ ʂʫʙʘʥʠ ʠ ʇʨʦʪʦʢʠ 

(ʇʝʪʨʦʚʦ-ɸʥʘʩʪʘʩʠʝʚʩʢʘʷ, ʏʝʨʥʦʝʨʢʦʚʩʢʘʷ, ɸʟʦʚʩʢʘʷ ʠ ʊʝʤʨʶʢʩʢʘʷ ʧʨʘʚʦʙʝʨʝʞʥʘʷ 

ʨʠʩʦʚʳʝ ʩʠʩʪʝʤʳ) ʠ ʯʘʩʪʠ ɿʘʢʫʙʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ (ʌʝʜʦʨʦʚʩʢʘʷ ʠ ʊʝʤʨʶʢʩʢʘʷ 

ʧʨʘʚʦʙʝʨʝʞʥʘʷ ʨʠʩʦʚʳʝ ʩʠʩʪʝʤʳ).  

ʀʥʪʝʥʩʠʚʥʦʝ ʦʩʚʦʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʥʠʟʦʚʠʡ ʂʫʙʘʥʠ ʧʦʜ ʨʠʩʦʩʝʷʥʠʝ ʧʨʠʚʝʣʦ ʢ 

ʢʨʠʟʠʩʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ ʵʢʦʩʠʩʪʝʤʳ ʚʩʝʛʦ ʨʝʛʠʦʥʘ.  

ʇʦʩʣʝʜʩʪʚʠʷ ʧʨʠʤʝʥʝʥʠʷ ʧʝʩʪʠʮʠʜʦʚ ʥʘ ʨʠʩʦʚʳʭ ʧʦʣʷʭ ʜʘʣʝʢʦ ʚʳʰʣʦ ʟʘ 

ʛʨʘʥʠʮʳ ʨʠʩʦʚʳʭ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʚʪʦʨʛʣʠʩʴ ʚ ʠʥʪʝʨʝʩʳ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʥʘʨʫʰʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʥʦʮʝʥʥʳʭ ʢʦʨʤʦʚ ʚ ʨʠʩʦʚʳʭ ʩʝʚʦʦʙʦʨʦʪʘʭ, 

ʥʘʥʝʩʣʠ ʫʱʝʨʙ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʫ, ʞʠʚʦʪʥʦʚʦʜʩʪʚʫ, ʩʘʜʦʚʦʜʩʪʚʫ, ʦʚʦʱʝʚʦʜʩʪʚʫ, ʯʠʩʪʦʪʝ 
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ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʶ, ʩʦʟʜʘʣʠ ʪʨʫʜʥʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ, 

ʥʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ [2,3]. ɺ ʥʘʰʝ ʚʨʝʤʷ ʵʪʘ ʧʨʦʙʣʝʤʘ ʘʢʪʫʘʣʴʥʘ ʠ ʪʨʝʙʫʝʪʩʷ ʝʸ 

ʨʝʰʝʥʠʝ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʚ ʨʠʩʦʚʦʜʩʪʚʝ ʂʫʙʘʥʠ. 

ɻʣʦʙʘʣʴʥʦʝ ʫʭʫʜʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʨʘʮʠʦʥʘʣʴʥʦʡ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ. ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ ï ʘʛʨʘʨʥʳʡ, ʧʦʵʪʦʤʫ 

ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʘʪʘʢʣʠʟʤʦʚ ʷʚʣʷʝʪʩʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʦʩʦʙʝʥʥʦ ʠʥʪʝʥʩʠʚʥʦʝ ʟʝʤʣʝʜʝʣʠʝ [4]. ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʟʝʤʣʝʜʝʣʠʷ 

ʦʙʫʩʣʦʚʣʝʥʘ ʚʥʝʜʨʝʥʠʝʤ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ, ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʙʦʣʴʰʠʭ 

ʦʙʲʝʤʘʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, 

ʧʨʠʤʝʥʝʥʠʝʤ ʪʷʞʸʣʦʡ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʪʝʭʥʠʢʠ, ʛʠʜʨʦʤʝʣʠʦʨʘʮʠʡ. 

ʆʪʨʠʮʘʪʝʣʴʥʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʦʣʫʯʝʥʠʠ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʟʘʛʨʷʟʥʸʥʥʦʡ ʦʩʪʘʪʢʘʤʠ ʧʝʩʪʠʮʠʜʦʚ ʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (ʥʠʪʨʘʪʳ, ʥʠʪʨʠʪʳ), ʟʘʛʨʷʟʥʝʥʠʠ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʠ ʧʦʯʚʳ, 

ʧʦʪʝʨʠ ʝʶ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʘʛʨʦʥʦʤʠʯʝʩʢʦʡ ʮʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʫʧʣʦʪʥʝʥʠʠ ʠ 

ʵʨʦʟʠʠ, ʫʥʠʯʪʦʞʝʥʠʠ ʙʠʦʪʳ (ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʯʝʨʚʠ, ʥʘʩʝʢʦʤʳʝ, ʟʝʤʣʝʨʦʠ), 

ʟʘʛʨʷʟʥʝʥʠʠ ʚʦʟʜʫʭʘ ʧʨʠ ʨʘʩʧʳʣʝʥʠʠ ʘʛʨʦʭʠʤʠʢʘʪʦʚ ʥʘʟʝʤʥʦʡ ʠ ʘʚʠʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ. 

ʇʦʩʪʫʧʣʝʥʠʝ ʦʢʠʩʣʦʚ ʫʛʣʝʨʦʜʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ʟʘ ʩʯʸʪ ʨʘʟʣʦʞʝʥʠʷ ʦʨʛʘʥʠʢʠ ʚ ʧʦʯʚʝ ʠ 

ʦʪʭʦʜʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʘ ʩʞʠʛʘʥʠʝ ʵʥʝʨʛʦʥʘʩʠʪʝʣʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʫʩʣʦʚʠʡ ʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʚ ʨʠʩʦʚʦʜʩʪʚʝ ʧʦʯʚ 

ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʪʘʢʠʝ ʟʘʜʘʯʠ, ʢʘʢ ʨʘʮʠʦʥʘʣʴʥʦʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ ʠ ʩʦʟʜʘʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʢʦʤʬʦʨʪʥʳʭ ʨʠʩʦʚʳʭ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ, ʵʢʦʣʦʛʠʟʘʮʠʠ ʩʠʩʪʝʤʳ 

ʟʝʤʣʝʜʝʣʠʷ ʠ ʩʠʩʪʝʤ ʤʘʰʠʥ ʜʣʷ ʠʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ, ʪʘʢʞʝ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʧʦʯʚʝʥʥʦ-

ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ ʜʝʣʴʪʳ ʨʝʢʠ ʂʫʙʘʥʠ. [5]. 

ʕʢʩʧʣʫʘʪʘʮʠʷ ʧʦʯʚʳ, ʢʘʢ ʠ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʵʢʦʩʠʩʪʝʤʳ ʤʦʞʝʪ ʫʩʠʣʠʚʘʪʴʩʷ. 

ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʩʠʩʪʝʤʳ ʵʬʬʝʢʪʠʚʥʳʭ 

ʶʨʠʜʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʝʨ ʧʦʜʜʝʨʞʢʠ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʭʨʘʥʫ ʧʨʠʨʦʜʳ ʠ 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴ, ʚʦʜʳ ʣʝʩʘ, ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʠ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʵʢʦʩʠʩʪʝʤʳ [6,7]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʭʨʘʥʘ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʚ ʦʧʪʠʤʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʵʢʦʩʠʩʪʝʤʳ 

ʨʠʩʦʚʳʭ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ. ʅʝʣʴʟʷ, ʥʘʧʨʠʤʝʨ, ʨʝʰʠʪʴ 

ʧʨʦʙʣʝʤʫ ʦʭʨʘʥʳ ʨʠʩʦʚʳʭ ʧʦʯʚ ʦʪ ʬʠʟʠʯʝʩʢʦʡ ʜʝʛʨʘʜʘʮʠʠ ʦʜʥʠʤ ʪʦʣʴʢʦ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʦʡ ʦʨʦʩʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. ʆʩʪʘʥʫʪʩʷ ʥʝ ʨʝʰʝʥʳʤʠ ʪʘʢʠʝ ʟʘʜʘʯʠ, ʢʘʢ 

ʩʦʙʣʶʜʝʥʠʝ ʧʦʯʚʦʦʭʨʘʥʳʭ ʩʝʚʦʦʙʦʨʦʪʦʚ, ʦʧʪʠʤʠʟʘʮʠʷ ʛʫʤʫʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʘʩʧʝʢʪʳ, ʢʦʪʦʨʳʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʧʦʟʚʦʣʷʪ ʧʦʯʚʝ ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʨʳʭʣʦʝ ʩʦʩʪʦʷʥʠʝ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʝʝ 

ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ [8,9]. 

ʀʟʫʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʘ ʟʝʤʣʝʜʝʣʠʷ ʚ ʨʠʩʦʚʦʜʩʪʚʝ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʟʝʤʝʣʴʥʳʭ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʝ ʦʪʚʝʯʘʝʪ 

ʧʨʠʥʮʠʧʘʤ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ, ʩʘʤʦʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. [10] 

ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʠʩʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʚʳʩʦʢʦ ʟʘʪʨʘʪʥʳʭ, ʪʨʫʜʥʦ 

ʚʧʠʩʳʚʘʶʱʠʭʩʷ ʚ ʤʝʩʪʥʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʪʝʭʥʦʣʦʛʠʷʭ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʥʘ ʟʘʚʳʰʝʥʥʦʡ ʜʦʣʠ ʨʠʩʘ ʚ ʩʝʚʦʦʙʦʨʦʪʝ, ʚʳʩʦʢʠʭ ʜʦʟʘʭ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʠ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʭ ʛʝʨʙʠʮʠʜʘʭ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʭʫʜʰʝʥʠʝʤ ʩʦʩʪʦʷʥʠʷ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. 

ɺ ʠʪʦʛʝ, ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʦʙʟʦʨʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʠʩʦʚʦʜʩʪʚʘ 

ʂʫʙʘʥʠ, ʢʘʢ ʙʘʟʠʩʘ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʫʭʫʜʰʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʠʩʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʨʠʩʦʚʳʭ ʦʨʦʩʠʪʝʣʴʥʳʭ 

ʩʠʩʪʝʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʇʨʠʦʨʠʪʝʪʥʳʤʠ 



ð 64 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ: ʦʧʪʠʤʠʟʘʮʠʷ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʦʛʦ ʨʝʞʠʤʘ 

ʨʠʩʦʚʦʛʦ ʧʦʣʷ ʤʝʞʜʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʧʦʩʝʚʘʤʠ ʨʠʩʘ ʢʘʢ ʫʧʨʘʚʣʷʝʤʦʛʦ ʬʘʢʪʦʨʘ 

ʨʘʩʰʠʨʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ; ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʠʩʦʚʦʛʦ ʧʦʣʷ; ʨʘʮʠʦʥʘʣʴʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʠ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʨʠʩʦʚʦʜʩʪʚʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʛʦ ʵʬʬʝʢʪʘ.  

ʊʘʢʞʝ ʥʫʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʚ ʨʠʩʦʩʝʷʥʠʠ ʨʘʟʣʠʯʥʳʝ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʦ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʥʝ ʨʝʰʠʪ ʜʘʥʥʫʶ 

ʧʨʦʙʣʝʤʫ, ʪʘʢ ʢʘʢ ʚʩʸ ʵʪʦ ʥʦʩʠʪ ʠʟʣʠʰʥʠʡ ʟʘʪʨʘʪʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʝ ʦʪʚʝʯʘʝʪ 

ʧʨʠʥʮʠʧʘʤ ʣʘʥʜʰʘʬʪʥʦʛʦ ʘʜʘʧʪʠʚʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. 

ʄʝʣʠʦʨʘʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚ ʵʪʦ ʦʜʠʥ ʠʟ ʧʫʥʢʪʦʚ ʩʜʝʨʞʠʚʘʶʱʠʡ ʨʦʩʪ 

ʫʨʦʞʘʡʥʦʩʪʠ ʨʠʩʘ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘ ʂʫʙʘʥʠ ʣʠʰʴ 60,1% ʪʝʨʨʠʪʦʨʠʠ ʨʠʩʦʚʳʭ 

ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ (ʈʆʉ) ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʥʦʨʤʝ ʩʦʩʪʦʷʥʠʠ, 19,3% - ʚ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ, ʘ 20,6% - ʚ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦ ʚʳʩʦʢʦʤʫ 

ʫʨʦʚʥʶ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʟʘʩʦʣʝʥʠʶ ʧʦʯʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʞʝʩʪʚʦ ʧʨʦʚʦʜʠʤʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ ʈʆʉ ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ 

ʧʨʦʮʝʩʩ ʧʦʜʲʝʤʘ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʩʦʣʝʥʥʳʭ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʩʣʠʪʠʟʘʮʠʠ ʧʦʯʚ, ʟʘʩʦʣʝʥʠʝ 

ʠ ʟʘʙʦʣʘʯʠʚʘʥʠʝ. ɿʘ ʩʯʝʪ ʪʝʨʨʠʪʦʨʠʡ, ʚʭʦʜʷʱʠʭ ʧʦʜ ʘʛʨʦʤʝʣʠʦʨʘʪʠʚʥʦʝ ʧʦʣʝ, 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʈʆʉ. ɺ ʣʶʙʦʤ ʧʨʦʝʢʪʝ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʜʦʣʞʥʘ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʧʨʦʝʢʪʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʥʝʦʙʭʦʜʠʤʦʡ 

ʢʫʣʴʪʫʨʳ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʢʫʣʴʪʫʨ ʥʘ ʦʩʥʦʚʘʥʠʠ ʫʯʝʪʘ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʩʦʚʨʝʤʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ ʠ ʘʛʨʦʪʝʭʥʠʢʠ. 

ʅʝʤʘʣʦʚʘʞʥʳʤ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʨʠʩʘ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʣʫʯʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ, ʙʦʨʴʙʘ ʩ ʟʘʩʦʣʝʥʠʝʤ ʠ 

ʟʘʙʦʣʘʯʠʚʘʥʠʝʤ. ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʨʠʩʘ ʧʦʯʚʳ, ʧʦʜʚʝʨʛʰʠʝʩʷ ʜʣʠʪʝʣʴʥʦʤʫ 

ʟʘʪʦʧʣʝʥʠʶ, ʪʝʨʷʶʪ ʩʚʦʶ ʩʪʨʫʢʪʫʨʫ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ 

ʢʫʣʴʪʫʨʳ, ʥʦ ʠ ʥʘʨʫʰʝʥʠʶ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ ʯʝʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʯʘʩʪʴ 

ʨʠʩʦʚʳʭ ʩʠʩʪʝʤ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʞʝʥʘ ʟʘʩʦʣʝʥʠʶ - 

ʦʢʦʣʦ 80,0 ʪʳʩ.ʛʘ. ʀʟ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʟʘʩʦʣʝʥʥʳʭ ʟʝʤʝʣʴ ʦʢʦʣʦ 10 % (8 ʪʳʩ. ʛʘ.) ʩʠʣʴʥʦ 

- ʠ ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʝ [11]. 

ɻʣʘʚʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ ʧʦ ʧʦʚʳʰʝʥʠʶ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦʯʚ ʷʚʣʷʶʪʩʷ 

ʨʳʭʣʝʥʠʝ, ʛʣʫʙʦʢʘʷ ʚʩʧʘʰʢʘ ʙʝʟ ʦʙʦʨʦʪʘ ʧʣʘʩʪʘ, ʚʩʧʘʰʢʘ ʩ ʧʦʯʚʦʫʛʣʫʙʠʪʝʣʝʤ, 

ʧʣʘʥʪʘʞʥʘʷ ʚʩʧʘʰʢʘ, ʛʣʫʙʦʢʦʝ ʧʦʜʧʦʯʚʝʥʥʦʝ ʨʳʭʣʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʘ 

ʨʘʟʨʳʭʣʷʝʪʩʷ, ʦʙʝʩʧʝʯʠʚʘʷ ʫʩʣʦʚʠʷ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʚʦʜʳ, ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʤʝʞʜʫ ʧʦʯʚʦʡ ʠ ʧʨʦʤʳʚʥʦʡ ʚʦʜʦʡ, ʠʥʬʠʣʴʪʨʘʮʠʷ ʚʦʜʳ ʠ 

ʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʢ ʢʨʦʪʦʚʦʤʫ ʠ ʛʣʫʙʦʢʦʤʫ ʜʨʝʥʘʞʫ. ʂʨʦʤʝ ʵʪʦʛʦ, ʛʣʫʙʦʢʘʷ 

ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʫʣʫʯʰʘʝʪ ʧʦʯʚʝʥʥʳʝ ʫʩʣʦʚʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʦʩʪʘ ʢʫʣʴʪʫʨ 

ʨʠʩʦʚʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ. 

ʍʠʤʠʯʝʩʢʘʷ ʤʝʣʠʦʨʘʮʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʤʝʣʠʦʨʘʪʠʚʥʳʤ ʧʨʠʝʤʦʤ, 

ʠʩʧʦʣʴʟʫʝʤʳʤ ʥʘ ʩʦʣʦʥʮʦʚʳʭ ʧʦʯʚʘʭ. ʆʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʪʝʩʥʝʥʠʠ ʦʙʤʝʥʥʳʭ ʥʘʪʨʠʷ 

ʠ ʤʘʛʥʠʷ ʠʟ ʇʇʂ ʠ ʟʘʤʝʱʝʥʠʠ ʠʭ ʢʘʣʴʮʠʝʤ, ʫʤʝʥʴʰʝʥʠʠ ʱʝʣʦʯʥʦʩʪʠ, ʫʣʫʯʰʝʥʠʠ 

ʬʠʟʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ. ɼʣʷ ʵʪʦʛʦ ʧʨʠʤʝʥʷʶʪ 

ʤʝʣʠʦʨʠʨʫʶʱʠʝ ʚʝʱʝʩʪʚʘ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʪʭʦʜʳ, ʙʦʛʘʪʳʝ ʢʘʣʴʮʠʝʤ: ʛʠʧʩ, 

ʬʦʩʬʦʛʠʧʩ, ʭʣʦʨʠʩʪʳʡ ʢʘʣʴʮʠʡ, ʜʨ. [12] 

ʉʦʙʣʶʜʝʥʠʝ ʩʝʚʦʦʙʦʨʦʪʘ ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʤʝʥʥʳʤ ʫʩʣʦʚʠʝʤ ʧʦʚʳʰʝʥʠʷ ʠ 

ʩʦʭʨʘʥʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʨʠʩʦʚʳʝ ʩʝʚʦʦʙʦʨʦʪʳ ʠʤʝʶʪ ʫʟʢʫʶ 

ʩʧʝʮʠʘʣʠʟʘʮʠʶ, ʢʦʪʦʨʘʷ ʦʙʫʩʣʦʚʣʝʥʘ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴʶ ʧʨʠʛʦʜʥʳʭ ʧʦ ʧʨʠʨʦʜʥʳʤ 

ʫʩʣʦʚʠʷʤ ʨʘʡʦʥʦʚ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʨʠʩʘ ʠ ʢʨʫʧʥʳʤʠ ʢʘʧʠʪʘʣʴʥʳʤʠ ʚʣʦʞʝʥʠʷʤʠ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʨʠʩʘ 

ʠʩʧʦʣʴʟʫʶʪ ʩʫʭʦʜʦʣʴʥʳʝ ʢʫʣʴʪʫʨʳ, ʯʠʩʪʳʡ ʠ ʟʘʥʷʪʦʡ ʧʘʨ. ɺ ʨʠʩʦʚʦʜʩʪʚʝ ʟʘʥʷʪʦʡ ʧʘʨ 

ʚʳʧʦʣʥʷʝʪ ʚʘʞʥʳʝ ʘʛʨʦʤʝʣʠʦʨʘʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʚ ʩʝʚʦʦʙʦʨʦʪʝ: ʙʦʨʴʙʘ ʩ ʩʦʨʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤʠ ʧʨʠʝʤʘʤʠ, ʫʣʫʯʰʝʥʠʝ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 65 ð   

 

ʨʠʩʦʚʳʭ ʧʦʣʝʡ ʧʫʪʝʤ ʚʳʨʘʚʥʠʚʘʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʯʝʢʦʚ ʠ ʠʭ 

ʜʨʝʥʠʨʦʚʘʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʦʧʦʣʥʝʥʠʝ ʧʦʯʚʳ ʩʚʝʞʠʤ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ. ɺ 

ʨʠʩʦʚʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʧʦʣʷ ʟʘʥʷʪʦʛʦ ʧʘʨʘ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʤʝʩʪʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʣʠ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʩʪʘʨʳʭ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. 
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Аннотация 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʊʠʭʦʦʢʝʘʥʩʢʘʷ ʣʘʥʜʰʘʬʪʥʘʷ ʧʘʨʘʜʠʛʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʣʘʥʜʰʘʬʪʥʳʭ ʤʦʜʝʣʝʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʧʦ çʅʘʫʢʘʤ ʦ ɿʝʤʣʝè ʢʘʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ 

ʥʘʫʯʥʦ-ʧʨʠʢʣʘʜʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʝ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʝ ʚ ʊʠʭʦʦʢʝʘʥʩʢʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʤ 

ʣʘʥʜʰʘʬʪʥʦʤ ʮʝʥʪʨʝ ɼɺʌʋ,  ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʪʨʘʩʣʝʚʦʡ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʳʧʫʩʪʥʠʢʦʚ ɼɺʌʋ ʩ ʫʯʝʪʦʤ  ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʦʩʚʦʝʥʠʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʤʠʥʠʤʠʟʘʮʠʠ ʛʣʦʙʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 



ð 66 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʳ ʠ ʦʙʱʝʩʪʚʘ ʠ ʧʦʠʩʢʘ ʠ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʚ 

ʫʩʪʦʡʯʠʚʦʤ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʠ ʙʝʟʦʧʘʩʥʦʤ ʨʘʟʚʠʪʠʠ ʦʙʰʠʨʥʦʛʦ 

ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʨʝʛʠʦʥʘ. ɼʘʥʘ ʦʙʲʝʢʪʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʫʨʦʚʥʝ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ  ʈʦʩʩʠʠ ʠʟʜʘʥʥʳʤʠ ʚ ʦʪʢʨʳʪʦʡ ʧʝʯʘʪʠ 

ʦʮʠʬʨʦʚʘʥʥʳʤʠ ʣʘʥʜʰʘʬʪʥʳʤʠ ʦʩʥʦʚʘʤʠ ʠ ʜʦʢʫʤʝʥʪʘʤʠ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ 

ʧʨʝʟʠʜʝʥʪʦʤ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʌ ʟʘʜʘʯ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʦʩʚʦʝʥʠʶ ʠ 

ʨʘʟʚʠʪʠʶ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʨʝʛʠʦʥʘ. 

Ключевые слова: ʣʘʥʜʰʘʬʪ, ʦʩʚʦʝʥʠʝ, ʩʪʨʫʢʪʫʨʘ, ʤʦʨʬʦʣʦʛʠʷ, 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ,   

 

Abstract 

The article considers the Pacific landscape paradigm of using landscape models in 

education in the "Earth Sciences" as a fundamental scientific and applied direction being 

developed in the Pacific international landscape center of FEFU, aimed at improving the 

quality of industry qualifications of FEFU graduates, taking into account the rational 

development and use of territories, minimizing the global and regional consequences of 

changes in nature and society, and searching for and implementing innovative approaches to 

sustainable development., sustainable and safe development of the vast Pacific region. 

Objective information is given about the level of provision of the Pacific landscape belt of 

Russia with digitized landscape bases and documents published in open press for solving the 

tasks set by the President and the government of the Russian Federation for training 

specialists in the development and development of the Pacific region. 

Keywords: landscape, development, structure, morphology, mapping, 

 

Введение. ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʚ ʈʦʩʩʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʘʢʪʠʚʠʟʘʮʠʷ ʢʘʢ ʚ 

ʮʝʣʦʤ ʣʘʥʜʰʘʬʪʥʳʭ, ʪʘʢ ʠ ʣʘʥʜʰʘʬʪʥʦ-ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʝʰʝʥʠʶ 

ʨʘʟʣʠʯʥʳʭ  ʚʦʧʨʦʩʦʚ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷ, ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʧʦʜʭʦʜʘ  ʚ ʦʙʨʘʟʦʚʘʥʠʠ, ʣʘʥʜʰʘʬʪʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʜʨ.. ʉʬʦʨʤʠʨʦʚʘʣʠʩʴ 

ʄʦʩʢʦʚʩʢʠʡ, ɺʦʨʦʥʝʞʩʢʠʡ, ʊʦʤʩʢʠʡ, ʂʨʳʤʩʢʠʡ, ʀʨʢʫʪʩʢʠʡ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ   ʮʝʥʪʨʳ ʚ 

ʢʦʪʦʨʳʭ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘʫʯʥʦ-ʧʨʠʢʣʘʜʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʚ ʪʦʤ ʯʠʩʣʝ  ʧʦ ʢʦʤʧʣʝʢʩʥʦʤʫ  

ʣʘʥʜʰʘʬʪʥʦʤʫ ʧʨʠʢʣʘʜʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ.. ʕʪʦ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʪʘʢʠʤʠ ʫʯʝʥʳʤʠ, ʢʘʢ 

ʀʩʘʯʝʥʢʦ ɸ.ɻ.[1],  ɼʴʷʢʦʥʦʚ ʂ.ʅ ʠ ʍʦʨʦʰʝʚ ɸ.ɺ. [16], ʂʦʣʙʦʚʩʢʠʡ ɽ.ʖ.[2], ʇʦʟʘʯʝʥʶʢ 

ɽ.ɸ.[3], ʉʝʤʝʥʦʚ ʖ.ʄ. [4], ʏʝʨʥʳʭ ɺ.ʃ. [17]   ʠ ʜʨ. ʆʜʥʘʢʦ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʮʝʣʝʥʳ 

ʥʘ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ ʧʨʠʢʣʘʜʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʚʷʟʘʥʥʦʛʦ ʩʦ ʩʚʦʠʤʠ 

ʪʝʨʨʠʪʦʨʠʷʤʠ ʠ ʊʠʭʦʦʢʝʘʥʩʢʘʷ ʈʦʩʩʠʷ ʚʳʧʘʜʘʝʪ ʠʟ ʠʭ ʧʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ.  ɺ 2017 

ʛʦʜʫ ʙʳʣ ʩʦʟʜʘʥ ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ ʮʝʥʪʨ, ʚʥʠʤʘʥʠʝ  

ʢʦʪʦʨʦʛʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʠʟʫʯʝʥʠʝ ʣʘʥʜʰʘʬʪʦʚ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʈʦʩʩʠʠ, ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

ʥʘʫʯʥʦ-ʧʨʠʢʣʘʜʥʦʛʦ  ʥʘʧʨʘʚʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʣʘʥʜʰʘʬʪʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʧʦ çʅʘʫʢʘʤ ʦ ɿʝʤʣʝè (ʛʝʦʛʘʬʠʠ, 

ʛʝʦʣʦʛʠʠ, ʛʠʜʨʦʣʦʛʠʠ, ʢʣʠʤʘʪʦʣʦʛʠʠ, ʦʢʝʘʥʦʣʦʛʠʠ, ʧʦʯʚʦʚʝʜʝʥʠʶ ʠ ʜʨ.) ʜʣʷ ʵʪʦʡ 

ʦʙʰʠʨʥʦʡ ʈʦʩʩʠʡʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ 

ʈʦʩʩʠʠ [5]. 

ʇʨʠ ʵʪʦʤ ʧʦʜ ʣʘʥʜʰʘʬʪʦʤ ʧʦʥʠʤʘʝʪʩʷ - ʣʘʥʜʰʘʬʪ ï ʵʪʦ ʧʨʠʨʦʜʥʦʝ ʪʝʣʦ, 

ʠʤʝʶʱʠʝ ʚʳʩʦʪʥʫʶ (ʚʝʨʭʥʶʶ), ʛʣʫʙʠʥʥʫʶ (ʥʠʞʥʶʶ) ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ 

(ʧʣʦʱʘʜʥʫʶ) ʛʨʘʥʠʮʳ, ʩ ʚʥʫʪʨʝʥʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ, 

ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʳʭ ʠ ʚʟʘʠʤʦʧʨʦʥʠʢʘʶʱʠʭ ʜʨʫʛ ʚ ʜʨʫʛʘ ʢʦʤʧʦʥʝʥʪʦʚ (ʬʫʥʜʘʤʝʥʪ, 

ʨʝʣʴʝʬ, ʢʣʠʤʘʪ, ʧʦʯʚʳ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʙʠʦʮʝʥʦʟʳ) ʩ ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ, 

ʧʦʜʯʠʥʷʶʱʝʡʩʷ ʚʳʩʦʪʥʦʡ ʠ ʰʠʨʦʪʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ, ʠ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ 

ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʟʘ ʥʠʭ ʦʨʦʛʝʥʠʯʝʩʢʠʤ, ʦʨʦʛʨʘʬʠʯʝʩʢʠʤ, ʢʣʠʤʘʪʠʯʝʩʢʠʤ, 

ʬʠʪʦʨʘʩʪʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʘʤʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʦʥʘʣʴʥʳʭ ʠ ʘʟʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ʇʦʜ ʣʘʥʜʰʘʬʪʥʳʤ ʧʦʷʩʦʤ ʧʦʥʠʤʘʝʪʩʷ  - 

ʘʟʦʥʘʣʴʥʳʡ ʧʦʷʩ ʣʘʥʜʰʘʬʪʥʦʡ ʩʬʝʨʳ ʩ ʛʝʥʝʪʠʯʝʩʢʠ ʝʜʠʥʳʤ ʩʪʨʫʢʪʫʨʥʦ-



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 67 ð   

 

ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʧʦʣʦʞʝʥʠʝʤ ʚ ʟʦʥʝ ʦʢʨʘʠʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʜʠʭʦʪʦʤʠʠ 

ʩʠʩʪʝʤʳ ʦʢʝʘʥ-ʢʦʥʪʠʥʝʥʪ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ ʘʢʢʨʝʮʠʦʥʥʦʡ ʧʨʠʨʦʜʦʡ 

ʬʫʥʜʘʤʝʥʪʘ ʣʘʥʜʰʘʬʪʥʳʭ (ʚ ʈʦʩʩʠʡʩʢʦʡ ʯʘʩʪʠ ʧʦʷʩʘ ʩʠʭʦʪʵʘʣʠʥʩʢʦʡ, 

ʥʠʞʥʝʘʤʫʨʩʢʦʡ, ʧʨʠʦʭʦʪʩʢʦʡ, ʩʘʭʘʣʠʥʩʢʦʡ, ʢʘʤʯʘʪʩʢʦ-ʢʫʨʠʣʴʩʢʦʡ, ʯʫʢʦʪʩʢʦʡ ʠ 

ʜʨ.) ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ (ʩʪʨʫʢʪʫʨ) ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʠ ʨʘʩʪʠʪʝʣʴʥʳʤ 

ʚʥʫʪʨʝʥʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ, ʧʦʜʯʠʥʷʶʱʠʤʩʷ ʚʳʩʦʪʥʦʡ ʠ ʰʠʨʦʪʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʠ 

ʵʚʦʣʶʮʠʦʥʠʨʫʶʱʠʤ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ, ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʠ 

ʚʟʘʠʤʦʧʨʦʥʠʢʘʶʱʠʭ ʜʨʫʛ ʚ ʜʨʫʛʘ ʦʨʦʛʝʥʠʯʝʩʢʦʛʦ, ʦʨʦʛʨʘʬʠʯʝʩʢʦʛʦ, ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ 

ʠ ʬʠʪʦʨʘʩʪʠʪʝʣʴʥʦʛʦ ʬʘʢʪʦʨʦʚ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʦʥʘʣʴʥʳʭ ʠ ʘʟʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ.  
ʆʜʥʘʢʦ ʘʥʘʣʠʟ, ʩʠʥʪʝʟ ʠ ʦʮʝʥʢʘ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʧʨʘʢʪʠʯʝʩʢʦʡ  ʨʝʘʣʠʟʘʮʠʠ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ çʅʘʫʢ ʦ ɿʝʤʣʝè ʚ ɼɺʌʋ   

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʘʢʘʷ ʨʝʘʣʠʟʘʮʠʷ  ʦʪʩʫʪʩʪʚʫʝʪ ʠ, ʫʯʠʪʳʚʘʷ ʚʘʞʥʦʩʪʴ ʫʯʝʪʘ ʧʨʠʨʦʜʥʳʭ 

ʤʦʜʝʣʝʡ ʧʨʠ ʨʝʰʝʥʠʠ ʵʪʠʭ ʚʦʧʨʦʩʦʚ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦʙ ʘʢʪʫʘʣʴʥʦʩʪʠ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʎʝʣʴ ï ʨʘʩʩʤʦʪʨʝʪʴ  ʊʠʭʦʦʢʝʘʥʩʢʫʶ ʣʘʥʜʰʘʬʪʥʫʶ ʧʘʨʘʜʠʛʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʣʘʥʜʰʘʬʪʥʳʭ ʤʦʜʝʣʝʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʧʦ çʅʘʫʢʘʤ ʦ ɿʝʤʣʝè ʢʘʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ 

ʥʘʫʯʥʦ-ʧʨʠʢʣʘʜʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʝ ʚ ʊʠʭʦʦʢʝʘʥʩʢʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʤ 

ʣʘʥʜʰʘʬʪʥʦʤ ʮʝʥʪʨʝ ɼɺʌʋ,  ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʪʨʘʩʣʝʚʦʡ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʳʧʫʩʪʥʠʢʦʚ ɼɺʌʋ ʩ ʫʯʝʪʦʤ  ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʦʩʚʦʝʥʠʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʤʠʥʠʤʠʟʘʮʠʠ ʛʣʦʙʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʳ ʠ ʦʙʱʝʩʪʚʘ ʠ ʧʦʠʩʢʘ ʠ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʚ 

ʫʩʪʦʡʯʠʚʦʤ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʠ ʙʝʟʦʧʘʩʥʦʤ ʨʘʟʚʠʪʠʠ ʦʙʰʠʨʥʦʛʦ 

ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʨʝʛʠʦʥʘ. 

ɿʘʜʘʯʘ -  ʜʘʪʴ ʦʙʲʝʢʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʨʦʚʥʝ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ  ʈʦʩʩʠʠ ʠʟʜʘʥʥʳʤʠ ʚ ʦʪʢʨʳʪʦʡ ʧʝʯʘʪʠ 

ʦʮʠʬʨʦʚʘʥʥʳʤʠ ʣʘʥʜʰʘʬʪʥʳʤʠ ʦʩʥʦʚʘʤʠ ʠ ʜʦʢʫʤʝʥʪʘʤʠ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ 

ʧʨʝʟʠʜʝʥʪʦʤ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʌ ʟʘʜʘʯ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʦʩʚʦʝʥʠʶ ʠ 

ʨʘʟʚʠʪʠʶ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʨʝʛʠʦʥʘ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʟʘ ʧʝʨʠʦʜ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʫʯʥʳʭ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ,  

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ  (ʚ ʪʦʤ ʯʠʩʣʝ 30 ʣʝʪʥʠʭ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʘʚʪʦʨʘ, ʘ ʪʘʢʞʝ 

ʦʧʳʪʘ 35 ʣʝʪʥʝʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ)  ʧʦʣʫʯʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʠ ʝʩʪʴ 

ʫʩʧʝʭʠ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʘʫʯʥʦ-ʧʨʠʢʣʘʜʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ ʩʦʟʜʘʥʠʶ ʣʘʥʜʰʘʬʪʥʳʭ  

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ çʅʘʫʢ ʦ ɿʝʤʣʝè. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʣʘʥʜʰʘʬʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥ ʩʣʝʜʫʶʱʠʡ ʢʦʤʧʣʝʢʩʥʳʡ ʤʘʪʝʨʠʘʣ. ʕʪʦʪ 

ʤʘʪʝʨʠʘʣ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʦʙʫʯʝʥʠʠ ʧʦ çʅʘʫʢʘʤ ʦ ɿʝʤʣʝè 

Материалы и методы. ɿʥʘʯʠʤʳʤ ʘʩʧʝʢʪʦʤ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ 

ʝʸ ʦʩʥʦʚʫ ʧʦʣʦʞʝʥʳ ʤʥʦʛʦʣʝʪʥʠʝ ʘʚʪʦʨʩʢʠʝ ʧʦʣʝʚʳʝ ʛʝʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʥʘʫʯʥʳʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ  ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʰʠʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʢʣʶʯʘʶʪ 

ʧʦʣʝʚʳʝ  ʠʩʩʣʝʜʦʚʘʥʠʷ ʉʠʭʦʪʵ-ɸʣʠʥʩʢʦʡ, ʉʘʭʘʣʠʥʩʢʦʡ, ʂʘʤʯʘʪʩʢʦʡ, ɸʥʘʜʳʨʴʩʢʦʡ 

ʣʘʥʜʰʘʬʪʥʳʭ ʦʙʣʘʩʪʝʡ [5-11]. ɺʘʞʥʳʤ ʫʩʧʝʭʦʤ ʚ ʠʭ ʠʟʫʯʝʥʠʠ  ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʯ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷ ʧʦʣʫʯʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʪʘʢʠʤ 

çʅʘʫʢʘʤ ʦ ɿʝʤʣʝè ʢʘʢ ʛʝʦʣʦʛʠʠ, ʛʝʦʤʦʨʬʦʣʦʛʠʠ, ʛʠʜʨʦʣʦʛʠʠ, ʛʝʦʭʠʤʠʠ, ʤʘʛʤʘʪʠʟʤʫ, 

ʚʫʣʢʘʥʠʟʤʫ, ʧʦʣʝʟʥʳʤ ʠʩʢʦʧʘʝʤʳʤ, ʢʣʠʤʘʪʫ ʠ ʜʨ..  ʀʟʫʯʘʣʠʩʴ ʩʦʦʪʥʦʰʝʥʠʷ ʠ 

ʚʟʘʠʤʦʩʚʷʟʠ ʜʦʩʪʘʪʦʯʥʦ ʟʥʘʯʠʤʳʭ ʚʳʙʦʨʦʢ ʜʘʥʥʳʭ ʥʝ ʪʦʣʴʢʦ ʧʦ ʨʝʣʴʝʬʫ, 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʧʦʯʚʘʤ, ʥʦ ʠ ʢʦʨʝʥʥʳʤ ʠ ʨʳʭʣʳʤ ʧʦʨʦʜʘʤ, ʢʣʠʤʘʪʫ. ʊʘʢʞʝ 

ʠʟʫʯʘʣʠʩʴ ʤʦʱʥʦʩʪʴ ʨʳʭʣʳʭ ʥʘʢʦʧʣʝʥʠʡ, ʪʨʘʥʟʠʪ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʫʚʣʘʞʥʝʥʠʝ, ʛʣʫʙʠʥʘ ʚʨʝʟʘ, ʛʫʩʪʦʪʘ ʨʘʩʯʣʝʥʝʥʠʷ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʠʟʠʯʝʩʢʦʛʦ ʠ 

ʭʠʤʠʯʝʩʢʦʛʦ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʤʝʟʦ- ʠ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʠʩʭʦʜʷ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʯʠʤʦʩʪʠ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʬʘʢʪʦʨʦʚ ʣʘʥʜʰʘʬʪʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʬʫʥʜʘʤʝʥʪʘ ʢʘʢ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʠ ʬʘʢʪʦʨʘ  ʝʛʦ ʜʠʥʘʤʠʢʠ, ʥʘʤʠ ʧʨʠ 



ð 68 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʠʟʫʯʝʥʠʠ ʣʘʥʜʰʘʬʪʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʦʨʝʥʥʦʡ ʠ ʨʳʭʣʳʡ ʬʫʥʜʘʤʝʥʪ. ʈʘʥʝʝ ʵʪʦʤʫ 

ʚʘʞʥʦʤʫ ʘʟʦʥʘʣʴʥʦʤʫ ʢʦʥʩʝʨʚʘʪʠʚʥʦʤʫ ʢʦʤʧʦʥʝʥʪʫ ʣʘʥʜʰʘʬʪʦʚ ʫʜʝʣʷʣʦʩʴ 

ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ. ʊʘʢ ʢʘʢ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʫʩʣʦʚʠʷ ʟʘʣʝʛʘʥʠʷ ʛʦʨʥʳʭ 

ʧʦʨʦʜ, ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʨʝʞʠʤ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ 

ʨʘʟʚʠʪʠʠ ʣʘʥʜʰʘʬʪʦʚ, ʥʘʤʠ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʛʣʫʙʠʥʥʳʝ ʢʦʨʥʠ ʦʢʨʘʠʥʥʦ-

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʜʠʭʦʪʦʤʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʝʛʠʦʥʘ, ʘ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʠʭ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʦʢʨʘʠʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ  ʪʝʨʨʠʪʦʨʠʠ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʨʘʟʚʠʪʠʝ 

ʣʘʥʜʰʘʬʪʦʚ ʢʦʨʝʥʥʦʡ ʠʭ ʬʫʥʜʘʤʝʥʪ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʵʨʦʟʠʦʥʥʦʤ ʩʨʝʟʝ ʩʣʦʞʥʳʡ ʘʛʣʦʤʝʨʘʪ ʩʦʩʪʳʢʦʚʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʘʢʢʨʝʮʠʦʥʥʳʭ ʠ 

ʧʦʩʪʘʢʢʨʝʮʠʦʥʥʳʭ ʚʝʱʝʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩʪʨʫʢʪʫʨʥʳʭ ʟʦʥ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ, 

ʩʫʙʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ, ʩʫʙʦʢʝʘʥʠʯʝʩʢʦʡ ʠ  ʦʢʝʘʥʠʯʝʩʢʦʡ ʢʦʨ. 

 ɼʣʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʩʪʝʤʘʪʠʢʠ ʣʘʥʜʰʘʬʪʦʚ  ʩʧʝʮʠʘʣʴʥʦ ʥʘ ʦʩʥʦʚʝ 

ʤʘʪʝʨʠʘʣʦʚ  ʛʝʦʣʦʛʦ-ʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪ, ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ, ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʠ ʚʳʜʝʣʝʥʳ ʚʝʱʝʩʪʚʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʨʳʭʣʳʭ ʧʦʨʦʜ, ʨʘʩʩʤʦʪʨʝʥʦ 

ʩʦʩʪʦʷʥʠʝ ʵʨʦʟʠʦʥʥʦ-ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʨʝʣʴʝʬ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ 

ʠʟʫʯʝʥʠʶ ʪʘʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʘʢ ʪʨʘʥʟʠʪ ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʘʪʝʨʠʘʣʳ ʧʦ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʪʝʭʥʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ.  

ɺ ʮʝʣʦʤ ʦʪʤʝʪʠʤ, ʯʪʦ ʚʝʩʴ ʧʦʣʫʯʝʥʥʳʡ ʧʦʣʝʚʦʡ ʠ ʥʘʫʯʥʳʡ ʤʘʪʝʨʠʘʣ ʠ 

ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʥʘ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʤ ʫʨʦʚʥʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ 

ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ çʅʘʫʢ ʦ 

ɿʝʤʣʝè 

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʤʘʪʝʨʠʘʣʳ, ʧʦʣʫʯʝʥʥʳʝ  ʧʦ ʠʪʦʛʘʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʵʢʩʧʝʜʠʮʠʡ ʥʘ ʉʘʭʘʣʠʥʝ, ʂʘʤʯʘʪʢʝ, ʏʫʢʦʪʢʝ ʠ ʜʨʫʛʠʭ ʪʝʨʨʠʪʦʨʠʡ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ  

ʣʘʥʜʰʘʬʪʥʦʛʦ  ʧʦʷʩʘ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʈʦʩʩʠʠ:  

1. ʆʩʥʦʚʳ ʥʦʚʦʛʦ ʚ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʈʦʩʩʠʠ ʥʘʧʨʘʚʣʝʥʠʷ ʛʝʦʛʨʘʬʠʠ ï 

ʣʘʥʜʰʘʬʪʥʘʷ ʛʝʦʛʨʘʬʠʷ. ʆʥʘ ʥʘʮʝʣʝʥʘ ʥʘ ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʝʘʣʠʟʘʮʠʶ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʧʦʜʭʦʜʘ ʚ ʦʩʚʦʝʥʠʠ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʈʦʩʩʠʠ ʠ ʥʘ ʦʙʫʯʝʥʠʝ ʩʪʫʜʝʥʪʘʤʠ ʤʘʛʠʩʪʨʘʥʪʘʤʠ 

ʧʨʦʛʨʘʤʤʳ çʃʘʥʜʰʘʬʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝè.  

2. ʆʩʥʦʚʳ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʣʘʥʜʰʘʬʪʥʦʡ ʠʥʜʠʢʘʮʠʠ: ʚ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʠ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʈʦʩʩʠʠ; ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʛʝʦʩʠʩʪʝʤ.  

3. ʊʝʦʨʠʷ ʣʘʥʜʰʘʬʪʥʦʡ ʠʥʜʠʢʘʮʠʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʛʝʦʩʠʩʪʝʤ 

ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʈʦʩʩʠʠ.  

4. ʃʘʥʜʰʘʬʪʥʦ-ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʩʪʨʘʪʝʛʠʷ ʚ ʊʠʭʦʦʢʝʘʥʩʢʦʡ 

ʈʦʩʩʠʠ.  

5. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʩʪʨʫʢʪʫʨʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʣʘʥʜʰʘʬʪʥʳʭ ʛʝʦʩʠʩʪʝʤ 

ʚ ʤʘʩʰʪʘʙʘʭ: 1 : 500 000 ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʈʦʩʩʠʠ (ʉʘʭʘʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʇʨʠʤʦʨʩʢʠʡ 

ʢʨʘʡ); 1 : 25 000 ï ʦ-ʚʘ ʈʫʩʩʢʠʡ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ; 1 : 500 000 ï ʉʘʭʘʣʠʥʩʢʦʛʦ ʟʚʝʥʘ.  

6. ʄʝʪʦʜʦʣʦʛʠʷ ʚʳʜʝʣʝʥʠʷ ʠ ʚʥʫʪʨʝʥʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʦʢʨʫʛʦʚ ʛʝʦʩʠʩʪʝʤ 

ʉʘʭʘʣʠʥʦ-ʇʨʠʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʄʫʨʘʚʴʝʚʦ-ɸʤʫʨʩʢʦʛʦ ʦʢʨʫʛʘ (ʚʢʣʶʯʘʷ ʦ. ʈʫʩʩʢʠʡ) 

ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʠ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʩʣʝʜʥʝʛʦ.  

7. ʄʝʪʦʜʠʢʘ ʚʝʢʪʦʨʥʦ-ʩʣʦʝʚʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʦʚ ʠ 

ʚʳʜʝʣʝʥʠʷ ʦʢʨʫʛʦʚ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠ.  

8. ʄʝʪʦʜ ʚʝʢʪʦʨʥʦ-ʩʣʦʝʚʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ.  

9. ʂʦʥʮʝʧʮʠʷ ʠʥʜʠʢʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʈʦʩʩʠʠ [15]. 

10. ʂʦʥʮʝʧʮʠʷ ʫʟʣʦʚʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʩʪʨʫʢʪʫʨ ʦʩʚʦʝʥʠʷ ʃʘʥʜʰʘʬʪʥʦʡ 

ʩʬʝʨʳ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 69 ð   

 

11. ʂʦʥʮʝʧʮʠʷ ʥʦʚʦʛʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʥʳʭ ʛʦʨʥʳʭ ʠ ʦʩʪʨʦʚʥʳʭ 

ʩʠʩʪʝʤ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ. 

12. ʂʦʥʮʝʧʮʠʷ ʚʳʩʦʪʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚʦʜʦʩʙʦʨʦʚ ʶʛʘ 

ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ. 

13. ʂʦʥʮʝʧʮʠʷ ʚʳʩʦʪʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚʦʜʦʩʙʦʨʦʚ ʦʩʪʨʦʚʥʳʭ 

ʩʠʩʪʝʤ ʶʛʘ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ. 

14. ʂʦʥʮʝʧʮʠʷ ʚʳʩʦʪʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʦʟʝʨʥʳʭ ʚʦʜʦʩʙʦʨʦʚ ʶʛʘ 

ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ. 

Установлена ʚʝʢʪʦʨʥʦ-ʩʣʦʝʚʘʷ ʣʘʥʜʰʘʬʪʥʘʷ  ʩʪʨʫʢʪʫʨʘ ʄʫʨʘʚʴʝʚʦ-ɸʤʫʨʩʢʦʛʦ 

ʦʢʨʫʛʘ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ.  

Проведены: ʘʥʘʣʠʟ, ʩʠʥʪʝʟ ʠ ʦʮʝʥʢʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʣʘʥʜʰʘʬʪʦʚ 

ʶʞʥʦʡ ʯʘʩʪʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʈʦʩʩʠʠ.  

Рассмотрена ʣʘʥʜʰʘʬʪʥʘʷ ʛʝʦʛʨʘʬʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʢʨʫʛʦʚ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠ.  

Выделен ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʣʘʥʜʰʘʬʪʥʳʡ ʧʦʷʩ, ʦʙʣʘʩʪʠ ʧʦʷʩʘ.  

Рассмотрена ʘʚʪʦʨʩʢʘʷ ʢʦʥʮʝʧʮʠʷ ʵʚʦʣʶʮʠʠ ʬʫʥʜʘʤʝʥʪʘ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʠʤʝʥʷʣʠʩʴ ʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ  ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʦʙʦʩʥʦʚʘʥʠʡ; ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ, ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ; ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʠʷ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ; ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; ʧʨʦʛʥʦʟʘ ʧʨʠʨʦʜʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʌʝʜʝʨʘʣʴʥʳʤ ʘʛʝʥʪʩʪʚʦʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʥʘʫʯʥʳʤʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʙʠʦʣʦʛʦ-ʧʦʯʚʝʥʥʦʛʦ, ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ, ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ, ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ 

ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʝʡ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʞʝ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ çʅʘʫʢ 

ʦ ɿʝʤʣʝè ʚ ʊʦʤʩʢʦʤ, ʀʨʢʫʪʩʢʦʤ ʠ ʜʨʫʛʠʭ ʛʦʩʫʥʠʚʝʨʩʠʪʝʪʘʭ ʈʦʩʩʠʠ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʦʩʥʦʚʳ, ʢʦʥʮʝʧʮʠʠ, ʤʝʪʦʜʳ,  ʤʝʪʦʜʦʣʦʛʠʠ ʧʨʠʤʝʥʷʣʠʩʴ ʠ ʤʦʛʫʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʣʘʥʜʰʘʬʪʥʦʡ ʠʥʜʠʢʘʮʠʠ  ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ çʅʘʫʢ ʦ ɿʝʤʣʝè: 

1) ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʩʪʘʥʦʚʣʝʥʠʷ ʣʘʥʜʰʘʬʪʥʦʛʦ ʩʪʘʪʫʩʘ ʦʙʲʝʢʪʦʚ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʝ ʣʘʥʜʰʘʬʪʦʚ ʨʝʛʠʦʥʘ; 

2) ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʠ ʦʮʝʥʢʠ  ʧʨʠʨʦʜʦʦʭʨʘʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ; 

3) ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʦʟʤʦʞʥʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʣʘʥʜʰʘʬʪʦʚ ʧʨʠ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʠ [13,14]; 

4) ʧʨʠʤʝʥʝʥʠʷ  ʨʝʛʠʦʥʘʣʴʥʳʭ ʤʝʪʦʜʠʢ  ʧʦʠʩʢʘ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʳʭ 

ʨʝʩʫʨʩʦʚ; 

5) ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ; 

6) ʚʳʷʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ  ʣʘʥʜʰʘʬʪʥʳʭ ʫʩʣʦʚʠʡ ʵʨʦʟʠʦʥʥʦ-ʜʝʥʫʜʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ; 

7) ʚʳʷʚʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʠ  ʩʚʦʡʩʪʚ ʧʦʯʚ ʚ ʣʘʥʜʰʘʬʪʘʭ 

ʟʦʥ ʟʘʪʦʧʣʝʥʠʷ ʧʘʚʦʜʢʦʚʳʤʠ ʚʦʜʘʤʠ; 

8) ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʣʘʥʜʰʘʬʪʘʭ ʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʝʜʧʦʩʳʣʦʢ ʪʝʭʥʦʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ; 

9) ʛʝʦʵʢʦʣʦʛʠʠ ʣʘʥʜʰʘʬʪʦʚ ʟʦʥʳ ʚʣʠʷʥʠʷ ʪʝʧʣʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ. 

10) ʛʝʦʵʢʦʣʦʛʠʠ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʦʚ ʶʛʘ 

ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ; 

11) ʧʨʦʮʝʩʩʦʚ ʬʠʟʠʯʝʩʢʦʡ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ ʚ ʣʘʥʜʰʘʬʪʘʭ ʇʨʠʤʦʨʴʷ; 

12) ʦʩʦʙʝʥʥʦʩʪʝʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʭʠʤʠʯʝʩʢʦʡ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ ʚ ʣʘʥʜʰʘʬʪʘʭ 

ʛʁʘ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ;  

13) ʩʪʨʘʪʝʛʠʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʦʙʣʘʩʪʠ 

ʪʫʨʠʟʤʘ ʠ ʨʝʢʨʝʘʮʠʠ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʦʨʛʘʥʠʟʘʮʠʠ ʘʛʨʘʨʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡʜʣʷ 



ð 70 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʩʦʟʜʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʙʘʟʳ ʚ ʛʦʨʥʦ-ʪʘʝʞʥʳʭ ʣʘʥʜʰʘʬʪʘʭ, ʣʝʩʦʧʦʣʴʟʘʚʘʥʠʷ, 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʮʝʥʪʨʘ 

ʐɽʅ ɼɺʌʋ ʧʦʜ ʘʚʪʦʨʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ ɺ.ʊ. ʉʪʘʨʦʞʠʣʦʚʘ ʦʧʫʙʣʠʢʦʚʘʥʦ 350 ʥʘʫʯʥʳʭ 

ʨʘʙʦʪ, ʠʟ ʢʦʪʦʨʳʭ 28 ʤʦʥʦʛʨʘʬʠʡ, 27 ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ; 7 ʢʘʨʪ. ɺ ʅʘʮʠʦʥʘʣʴʥʦʤ 

ʮʠʬʨʦʚʦʤ ʨʝʩʫʨʩʝ ʈʫʢʦʥʪ ʦʧʫʙʣʠʢʦʚʘʥʳ 33 ʨʘʙʦʪʳ. ʆʥʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʚ 

ʀʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘʭ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥʘʭ ʉʅɻ.  

ɺʳʰʝ ʦʪʤʝʯʝʥʦ ʪʦʣʴʢʦ ʯʘʩʪʴ ʤʘʪʝʨʠʘʣʦʚ. ʅʘ ʠʭ ʦʩʥʦʚʝ ʨʘʥʝʝ ʨʘʩʩʤʦʪʨʝʥʳ 

ʦʪʜʝʣʴʥʳʝ ʚʦʧʨʦʩʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʯ ʧʦ ʨʘʟʥʳʤ ʨʘʟʜʝʣʘʤ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷ ʠ 

çʅʘʫʢ ʦ ɿʝʤʣʝè, ʥʦ ʦʥʠ, ʢʘʢ ʙʘʟʦʚʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʦʟʤʦʞʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ  ʠʭ ʩ ʮʝʣʴʶ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʣʘʥʝ ʪʝʤʘʪʠʢʠ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʧʘʨʘʜʠʛʤʳ ʣʘʥʜʰʘʬʪʥʳʭ 

ʤʦʜʝʣʝʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʧʦ çʅʘʫʢʘʤ ʦ ɿʝʤʣʝè ʨʘʥʝʝ ʩʧʝʮʠʘʣʴʥʦ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ.  

ɺʝʩʴ ʠʤʝʶʱʠʡʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʤʘʪʝʨʠʘʣ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʥʘ ʦʩʥʦʚʝ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ  ʩʦʧʨʷʞʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ ʤʝʞʢʦʤʧʦʥʝʥʪʥʳʭ ʠ 

ʤʝʞʣʘʥʜʰʘʬʪʥʳʭ ʩʚʷʟʝʡ ʩ ʫʯʝʪʦʤ ʦʢʨʘʠʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʜʠʭʦʪʦʤʠʠ ʠ ʜʘʥʥʳʭ ʧʦ 

ʦʨʦʛʝʥʠʯʝʩʢʦʤʫ, ʦʨʦʛʨʘʬʠʯʝʩʢʦʤʫ, ʢʣʠʤʘʪʠʯʝʩʢʦʤʫ ʠ ʬʠʪʦʨʘʩʪʠʪʝʣʴʥʦʤʫ ʬʘʢʪʦʨʘʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ  ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʝʜʠʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʨʘʤʢʘʭ ʛʦʨʥʦʡ ʣʘʥʜʰʘʬʪʥʦʡ 

ʛʝʦʛʨʘʬʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ ʮʝʥʪʨ ʧʨʠʰʝʣ ʢ 

ʚʳʚʦʜʫ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫʞʝ ʝʩʪʴ ʨʝʟʫʣʴʪʘʪʳ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʥʫʞʥʦ ʧʨʠʤʝʥʷʪʴ  ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ  ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ çʅʘʫʢ ʦ ɿʝʤʣʝè ʠ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʫʯʠʪʳʚʘʷ ʩʧʝʮʠʬʠʢʫ ʦʩʚʦʝʥʠʷ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʈʦʩʩʠʠ, ʪʘʢʠʭ ʢʘʢ ʧʦ 

ʛʝʦʛʨʘʬʠʠ,  ʛʠʜʨʦʣʦʛʠʠ, ʤʝʪʝʦʨʦʣʦʛʠʠ, ʛʝʦʣʦʛʠʠ, ʦʢʝʘʥʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ, ʧʦʯʚʦʚʝʜʝʥʠʷ 

ʠ ʜʨ. ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʦʙʰʠʨʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ. ʇʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʣʝʢʩʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

Результаты и обсуждение. ɺʘʞʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʠ  ʫʩʧʝʭʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ  ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ, ʩʠʥʪʝʟʘ ʠ ʦʮʝʥʢʠ ʟʥʘʯʠʤʦʛʦ ʧʦʣʝʚʦʛʦ ʠ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ  ʤʘʪʝʨʠʘʣʘ ʫʩʪʘʥʦʚʣʝʥ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʥʘʩʪʦʷʱʠʭ  

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ  ʧʦʩʪʘʚʣʝʥʥʳʭ  ʟʘʜʘʯ 

ʧʦʣʫʯʝʥʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʮʠʬʨʦʚʘʥʥʳʝ ʨʘʩʪʨʦʚʦ-ʩʣʦʝʚʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʣʘʥʜʰʘʬʪʥʳʝ ʤʦʜʝʣʠ (ʨʘʩʪʨʦʚʦ-ʩʣʦʝʚʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʢʘʨʪʳ), ʢʦʪʦʨʳʝ ʥʘ ʮʠʬʨʦʚʦʤ 

ʫʨʦʚʥʝ ʜʘʶʪ ʟʥʘʥʠʝ ʩʪʨʦʝʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʦʙʲʝʢʪʘ. ʕʪʦʪ  ʨʝʟʫʣʴʪʘʪ ʧʦʟʚʦʣʷʝʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʦʮʠʬʨʦʚʘʥʥʳʤ 

ʚʳʜʝʣʘʤ ʣʘʥʜʰʘʬʪʦʚ. ʉʨʘʚʥʠʪʴ ʚʥʫʪʨʝʥʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʪʘʢʠʭ ʪʘʢʩʦʥʦʚ ʢʘʢ ʣʘʥʜʰʘʬʪ, 

ʚʠʜ, ʨʦʜ, ʧʦʜʢʣʘʩʩ, ʢʣʘʩʩ, ʪʠʧ, ʦʢʨʫʛ, ʧʨʦʚʠʥʮʠʷ, ʦʙʣʘʩʪʴ. ɿʘʪʝʤ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʧʦ 

ʦʙʫʯʝʥʠʶ ʩʪʫʜʝʥʪʦʚ çʅʘʫʢ ʦ ɿʝʤʣʝè ʠ ʧʨʘʢʪʠʢʘʤ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. ʊʝʤ ʙʦʣʝʝ, ʯʪʦ 

ʨʝʟʫʣʴʪʘʪ ʚʢʣʶʯʘʝʪ ʩʦʚʨʝʤʝʥʥʦʝ ʢʦʤʧʴʶʪʝʨʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʫʩʧʝʭʠ ʩʚʷʟʘʥʳ  ʩ ʩʦʩʪʘʚʣʝʥʠʝʤ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʩʪʨʦʚʦ-ʩʣʦʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʚ ʊʠʭʦʦʢʝʘʥʩʢʦʤ ʣʘʥʜʰʘʬʪʥʦʤ ʧʦʷʩʝ ʚ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ. ʆʥʠ 

ʩʚʷʟʘʥʳ ʩ ʨʘʟʨʘʙʦʪʢʘʤʠ ɺ.ʊ. ʉʪʘʨʦʞʠʣʦʚʘ. ɺ 2009 ʛ. ʚʧʝʨʚʳʝ ʦʧʫʙʣʠʢʦʚʘʥʘ 

ʣʘʥʜʰʘʬʪʥʘʷ ʢʘʨʪʘ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʤʘʩʰʪʘʙʘ 1:1 100 000 (ʘʚʪʦʨ ʉʪʘʨʦʞʠʣʦʚ ɺ.ʊ., 

ʩʞʘʪʳʡ ʚʘʨʠʘʥʪ ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʳ ʣʘʥʜʰʘʬʪʦʚ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʤʘʩʰʪʘʙʘ 1:500 

000), ʩʦʟʜʘʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʬʝʨʝ 

ʛʝʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʦ 

ʨʝʛʠʦʥʘʣʴʥʳʤ (ʇʨʠʤʦʨʴʝ, ʦ. ʉʘʭʘʣʠʥ, ʏʫʢʦʪʢʘ ʠ ʜʨ.) ʟʚʝʥʴʷʤ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ  

ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠ.  ɺʢʣʶʯʘʝʪ ʦʙʰʠʨʥʫʶ ʩʦʧʨʷʞʝʥʥʫʶ  ʧʨʠʨʦʜʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ.  ʀʟʫʯʘʣʠʩʴ ʩʦʦʪʥʦʰʝʥʠʷ ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʜʦʩʪʘʪʦʯʥʦ ʟʥʘʯʠʤʳʭ ʚʳʙʦʨʦʢ 

ʜʘʥʥʳʭ ʥʝ ʪʦʣʴʢʦ ʧʦ ʨʝʣʴʝʬʫ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʧʦʯʚʘʤ, ʥʦ ʠ ʢʦʨʝʥʥʳʤ ʠ ʨʳʭʣʳʤ 

ʧʦʨʦʜʘʤ, ʢʣʠʤʘʪʫ. ʊʘʢʞʝ ʠʟʫʯʘʣʠʩʴ ʤʦʱʥʦʩʪʴ ʨʳʭʣʳʭ ʥʘʢʦʧʣʝʥʠʡ, ʪʨʘʥʟʠʪ 

ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʫʚʣʘʞʥʝʥʠʝ, ʛʣʫʙʠʥʘ ʚʨʝʟʘ, ʛʫʩʪʦʪʘ ʨʘʩʯʣʝʥʝʥʠʷ, 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʤʝʟʦ- ʠ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 71 ð   

 

ʦʩʦʙʝʥʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʭʦʜʷ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʯʠʤʦʩʪʠ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ 

ʬʘʢʪʦʨʦʚ ʣʘʥʜʰʘʬʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʬʫʥʜʘʤʝʥʪʘ ʢʘʢ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʠ 

ʬʘʢʪʦʨʘ  ʝʛʦ ʜʠʥʘʤʠʢʠ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʣʘʥʜʰʘʬʪʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʦʨʝʥʥʦʡ ʠ ʨʳʭʣʳʡ 

ʬʫʥʜʘʤʝʥʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜ ʘʚʪʦʨʩʪʚʦʤ  ʧʨʦʬʝʩʩʦʨʘ ɺ.ʊ.ʉʪʘʨʦʞʠʣʦʚʘ ʩʦʩʪʘʚʣʝʥʘ 

ʨʘʩʪʨʦʚʦ-ʩʣʦʝʚʘʷ ʢʘʨʪʘ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʥʘ ʢʦʪʦʨʦʡ ʦʪʦʙʨʘʞʝʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʠ 

ʚʝʨʪʠʢʘʣʴʥʦʝ ʣʘʥʜʰʘʬʪʥʦʝ ʩʪʨʦʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʢʘʨʪʝ ʚʳʜʝʣʝʥʳ ʣʘʥʜʰʘʬʪʳ, 

ʚʠʜʳ, ʨʦʜʳ, ʢʣʘʩʩʳ ʠ ʪʠʧʳ, ʘ ʧʦ ʚʝʨʪʠʢʘʣʠ ʠʭ ʚʳʩʦʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠ ʫʨʦʚʥʠ ʩ ʫʯʝʪʦʤ 

ʨʝʟʫʣʴʪʘʪʦʚ ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʵʨʦʟʠʦʥʥʦ-ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʵʥʝʨʛʠʠ ɿʝʤʣʠ. ɺʘʞʥʦ ʪʦ, ʯʪʦ ʥʘ ʢʘʨʪʝ ʦʪʦʙʨʘʞʝʥʳ ʥʝ ʦʪʨʘʩʣʝʚʳʝ 

ʩʣʦʠ, ʘ ʣʘʥʜʰʘʬʪʥʳʝ ʩʣʦʠ: ʚʠʜʦʚ, ʨʦʜʦʚ, ʢʣʘʩʩʦʚ, ʪʠʧʦʚ, ʪʦ ʝʩʪʴ ʩʦʩʪʘʚʣʝʥʘ ʢʘʨʪʘ 

ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʥʦʚʦʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʫʨʦʚʥʷ. 

ʂʘʨʪʘ ʷʚʣʷʝʪʩʷ ʮʝʥʥʳʤ ʥʘʫʯʥʳʤ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʚ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʳʭ ʢʘʨʪ, 

ʦʩʥʦʚʘʥʥʦʤ ʥʘ ʦʛʨʦʤʥʦʤ ʦʧʳʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʝ 

ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷ, ʠ ʜʦ ʩʠʭ ʧʦʨ ʧʦ ʦʙʟʦʨʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʪʝʣʴʥʦʩʪʠ ʥʝ ʠʤʝʝʪ ʘʥʘʣʦʛʦʚ 

ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ɸʟʠʘʪʩʢʦ ï ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʨʝʛʠʦʥʘ (ɸʊʈ), ʚʢʣʶʯʘʷ ɸʟʠʘʪʩʢʠʝ ʩʪʨʘʥʳ. 

ʂʘʨʪʘ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʨʪʘʤ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʥʘ ʢʦʪʦʨʳʭ ʚ ʙʫʜʫʱʝʤ ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴ ʚ 

ʮʠʬʨʦʚʦʤ ʚʠʜʝ ʥʝ ʦʪʨʘʩʣʝʚʳʝ ʩʣʦʠ ʢʦʤʧʦʥʝʥʪʦʚ, ʘ ʩʣʦʠ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʝʜʠʥʠʮ 

ʣʘʥʜʰʘʬʪʦʚ. ɺʘʞʥʦ ʪʦ, ʯʪʦ ʢʘʨʪʘ ʥʘʮʝʣʝʥʘ ʥʘ ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʝʘʣʠʟʘʮʠʶ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʧʦʜʭʦʜʘ ʚ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʠ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʘʢ ʧʨʠʨʦʜʥʘʷ ʤʦʜʝʣʴ 

çʬʫʥʜʘʤʝʥʪè ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʛʘʨʤʦʥʠʟʠʨʦʚʘʥʥʳʭ ʩ ʧʨʠʨʦʜʦʡ ʵʢʦʣʦʛʠʯʝʩʢʠʭ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʜʨ.  ʤʦʜʝʣʝʡ ʦʩʚʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ. 

ʅʘ ʦʩʥʦʚʝ ʦʪʤʝʯʝʥʥʦʡ ʢʘʨʪʳ ʩʦʩʪʘʚʣʝʥʘ ʚ ʤʘʩʰʪʘʙʝ 1:1 000 000 (ʘʚʪʦʨ 

ʉʪʘʨʦʞʠʣʦʚ ɺ.ʊ.) ʢʘʨʪʘ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʥʘ ʢʦʪʦʨʦʡ ʚʳʜʝʣʝʥʳ 54 ʦʢʨʫʛʘ, 

8 ʧʨʦʚʠʥʮʠʡ, 4 ʦʙʣʘʩʪʠ. 

ʂʨʦʤʝ ʪʦʛʦ ʥʘ ʦʩʥʦʚʝ ʙʘʟʦʚʦʡ ʢʘʨʪʳ ʣʘʥʜʰʘʬʪʦʚ (ʥʘ ʢʘʨʪʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʦ 

3156 ʚʳʜʝʣʦʚ ʣʘʥʜʰʘʬʪʦʚ), ʪʘʢ ʢʘʢ ʦʥʘ ʮʠʬʨʦʚʘʷ, ʪʦ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʦʪʜʝʣʴʥʳʭ 3156 

ʢʘʨʪ ʧʦ ʚʩʝʤ ʚʳʜʝʣʝʥʥʳʤ ʥʘ ʢʘʨʪʝ ʚʳʜʝʣʘʤ ʣʘʥʜʰʘʬʪʦʚ.  

ʊʘʢʞʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʚʧʝʨʚʳʝ ʜʣʷ ɸʊʈ ʠʟʜʘʥʘ ʦʙʲʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ ʢ 

ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʝ ʣʘʥʜʰʘʬʪʦʚ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʤʘʩʰʪʘʙʘ         1: 500 000 [2], ʛʜʝ 

ʦʧʠʩʘʥʦ 3156 ʚʳʜʝʣʦʚ ʣʘʥʜʰʘʬʪʦʚ.. ʆʜʥʘʢʦ ʢ ʦʙʲʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʝ, ʚ ʩʚʷʟʠ ʩ 

ʦʪʩʫʪʩʪʚʠʝʤ ʘʩʩʠʛʥʦʚʘʥʠʡ, ʧʨʠʣʦʞʝʥʘ ʢʘʨʪʘ ʤʘʩʰʪʘʙʘ 1:1 000 000 (ʩʞʘʪʳʡ ʚʘʨʠʘʥʪ 

ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʳ ʣʘʥʜʰʘʬʪʦʚ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʤʘʩʰʪʘʙʘ 1: 500 000). ɺʘʞʥʦ ʪʘʢʞʝ 

ʪʦ, ʯʪʦ ʚ ʦʙʲʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʝ ʧʦ ʢʘʞʜʦʤʫ ʚʳʜʝʣʫ, ʘ ʠʭ 3156, ʧʨʠʚʦʜʠʪʩʷ 

ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʚʝʱʝʩʪʚʝʥʥʳʤ ʢʦʤʧʣʝʢʩʘʤ ʬʫʥʜʘʤʝʥʪʘ ʠ ʠʭ ʩʪʨʫʢʪʫʨʥʦ-

ʪʝʢʪʦʥʠʯʝʩʢʦʤʫ ʧʦʣʦʞʝʥʠʶ. ʂʦʤʧʣʝʢʩʳ ʥʘʤʠ  ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʥʘ ʦʩʥʦʚʝ ʩʧʝʮʠʘʣʴʥʦʡ 

ʬʦʨʤʘʮʠʦʥʥʦʡ ʢʘʨʪʳ ʦʩʘʜʦʯʥʳʭ ʬʦʨʤʘʮʠʡ, ʩʦʩʪʘʚʣʝʥʥʦʡ ʘʚʪʦʨʦʤ ʚ ʤʘʩʰʪʘʙʝ 1: 

500 000 ʧʨʠ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʷʭ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʝʤʘʪʯʝʩʢʠʭ  ʨʘʙʦʪ 

ʧʦ ʧʨʦʛʥʦʟʫ ʧʝʨʩʧʝʢʪʠʚ ʚʳʷʚʣʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. 

ʅʘ ʦʩʥʦʚʝ ʦʩʥʦʚʥʦʡ ʨʘʩʪʨʦʚʦ-ʩʣʦʝʚʦʡ ʢʘʨʪʳ ʣʘʥʜʰʘʬʪʦʚ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ 

ʩʦʩʪʘʚʣʝʥʳ ʯʘʩʪʥʳʝ ʨʘʩʪʨʦʚʦ-ʩʣʦʝʚʳʝ ʢʘʨʪʳ ʣʘʥʜʰʘʬʪʦʚ ʠ ʚʳʩʦʪʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʦʩʪʨʦʚʥʳʭ, ʦʟʝʨʥʳʭ ʠ ʛʦʨʥʳʭ ʚʦʜʦʩʙʦʨʦʚ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʧʦʷʩʘ.  ɺ ʯʘʩʪʥʦʩʪʠ ʩʦʩʪʘʚʣʝʥʥʘʷ ʢʘʨʪʘ ʣʘʥʜʰʘʬʪʦʚ ʠ ʚʳʩʦʪʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʚʦʜʦʩʙʦʨʘ ʦʟʝʨʘ ʍʘʥʢʘ [4] (ʨʠʩ. 1), ʢʘʢ ʠ ʜʨʫʛʠʝ ʣʘʥʜʰʘʬʪʥʳʝ ʤʘʪʝʨʠʘʣʳ,  

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʝʘʣʠʟʘʮʠʶ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʠʥʜʠʢʘʮʠʠ, 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʠʟʫʯʝʥʠʷ ʚʦʜʥʦʡ ʵʢʦʣʦʛʠʠ, ʫʞʝ 

ʩʝʛʦʜʥʷ ʩʦʚʤʝʩʪʥʦ ʩ ʧʨʝʜʣʘʛʘʝʤʳʤ ʢʦʤʧʴʶʪʝʨʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʤʦʞʝʪ 

ʧʨʠʤʝʥʷʪʩʷ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ çʅʘʫʢʘʤ ʦ ɿʝʤʣʝè ʚ ʦʙʣʘʩʪʠ ʛʠʜʨʦʣʦʛʠʠ, 

ʵʢʦʣʦʛʠʠ ʠ  ʜʨ.. 

ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʧʨʠʤʝʨʦʤ ʣʘʥʜʰʘʬʪʥʳʭ ʢʘʨʪ ʷʚʣʷʝʪʩʷ ʣʘʥʜʰʘʬʪʥʘʷ ʢʘʨʪʘ 

ʫʨʦʯʠʱ ʠ ʛʨʫʧʧ ʫʨʦʯʠʱ ʦ. ʈʫʩʩʢʠʡ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʝʤʫ ʦʩʪʨʦʚʦʚ ɺʣʘʜʠʚʦʩʪʦʢʩʢʦʛʦ 

ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ [3,12].  



ð 72 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʂʘʨʪʘ ʠʟʜʘʥʘ ʚ 2018 ʛ. ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ ɺ.ʊ. ʉʪʘʨʦʞʠʣʦʚʘ ʚ 

ʤʘʩʰʪʘʙʝ 1: 25 000 ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʣʦʢʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʣʘʥʜʰʘʬʪʥʦʛʦ  

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ. ʕʪʦ ʧʨʠʤʝʨ ʩʦʚʨʝʤʝʥʥʳʭ  ʨʘʩʪʨʦʚʦ-ʩʣʦʝʚʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʢʘʨʪ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʥʘ ʢʦʪʦʨʦʡ ʦʪʦʙʨʘʞʝʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʠ ʚʝʨʪʠʢʘʣʴʥʦʝ 

ʣʘʥʜʰʘʬʪʥʦʝ ʩʪʨʦʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʢʘʨʪʝ ʚʳʜʝʣʝʥʳ ʫʨʦʯʠʱʘ ʠ ʛʨʫʧʧʳ ʫʨʦʯʠʱ, ʘ 

ʧʦ ʚʝʨʪʠʢʘʣʠ ʠʭ ʚʳʩʦʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠ ʫʨʦʚʥʠ ʩ ʫʯʝʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʠʟʫʯʝʥʠʷ ʵʨʦʟʠʦʥʥʦ-ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʵʥʝʨʛʠʠ 

ɿʝʤʣʠ. ɺʘʞʥʦ ʪʦ, ʯʪʦ ʥʘ ʢʘʨʪʝ ʦʪʦʙʨʘʞʝʥʳ ʥʝ ʦʪʨʘʩʣʝʚʳʝ ʩʣʦʠ, ʘ ʣʘʥʜʰʘʬʪʥʳʝ ʩʣʦʠ 

ʫʨʦʯʠʱ.  

 

 

 

ɽʱʝ ʦʜʥʠʤ ʚʘʞʥʳʤ ʧʨʠʤʝʨʦʤ ʣʘʥʜʰʘʬʪʥʳʭ  ʢʘʨʪ ʷʚʣʷʝʪʩʷ ʢʘʨʪʘ 

ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ [5](ʨʠʩ.2). ʂʘʨʪʘ ʠʟʜʘʥʘ ʚ 2018 ʛ. ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ ɺ.ʊ. ʉʪʘʨʦʞʠʣʦʚʘ ʚ ʤʘʩʰʪʘʙʝ 1: 3 000 000 ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʨʝʛʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʣʘʥʜʰʘʬʪʥʦʛʦ  ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʢʘʨʪʝ ʚʳʜʝʣʝʥʳ ʣʘʥʜʰʘʬʪʥʳʝ ʦʙʣʘʩʪʠ, ʘ ʧʦ ʚʝʨʪʠʢʘʣʠ ʚʳʩʦʪʥʦ-

ʣʘʥʜʰʘʬʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠ ʫʨʦʚʥʠ ʣʘʥʜʰʘʬʪʦʚ ʩ ʫʯʝʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʠʟʫʯʝʥʠʷ ʵʨʦʟʠʦʥʥʦ-ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʵʥʝʨʛʠʠ 

ɿʝʤʣʠ. ɺʳʜʝʣʝʥʳ ʥʠʟʢʦʛʦʨʥʳʝ, ʩʨʝʜʥʝʛʦʨʥʳʝ, ʚʳʩʦʢʦʛʦʨʥʳʝ ʠ ʜʨ. ʚʳʩʦʪʥʦ-

ʣʘʥʜʰʘʬʪʥʳʝ ʢʦʤʧʣʝʢʩʳ.  

 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 73 ð   

 

 
ʈʠʩ.2.  ʂʘʨʪʘ  ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠ ʠ ʝʛʦ ʦʙʣʘʩʪʝʡ. 

ʆʙʣʘʩʪʠ ʧʦʷʩʘ: 1. ʉʠʭʦʪʵ-ɸʣʠʥʩʢʘʷ; 2. ʅʠʞʥʝʘʤʫʨʩʢʘʷ; 3. ʇʨʠʦʭʦʪʩʢʘʷ; 4.ʂʦʣʳʤʩʢʘʷ; 5. ɸʥʘʜʳʨʴʩʢʘʷ; 
6. ʏʫʢʦʪʩʢʘʷ; 7. ʂʦʨʷʢʩʢʘʷ; 8. ʂʘʤʯʘʪʩʢʦ-ʂʫʨʠʣʴʩʢʘʷ; 9. ʉʘʭʘʣʠʥʩʢʘʷ 

 
ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʢʘʨʪʳ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʠ ʚʳʜʝʣʝʥʠʠ ʝʛʦ  ʦʙʣʘʩʪʝʡ ʙʳʣʘ 

ʩʦʩʪʘʚʣʝʥʘ ʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʢʘʨʪʘ ʧʦʣʦʞʝʥʠʷ ʠ ʵʚʦʣʶʮʠʠ ʧʘʣʝʦʩʪʨʫʢʪʫʨ ʠ 
ʩʦʧʨʷʞʝʥʥʳʭ ʩ ʥʠʤʠ ʵʣʝʤʝʥʪʦʚ ʟʦʥʳ ʧʝʨʝʭʦʜʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ɸʟʠʠ ʢ ʊʠʭʦʦʢʝʘʥʩʢʦʡ 
ʧʣʠʪʝ (ʨʠʩ.3 ). 

ʅʘ ʢʘʨʪʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʵʚʦʣʶʮʠʷ ʬʫʥʜʘʤʝʥʪʘ ʣʘʥʜʰʘʬʪʦʚ ʥʘ ʧʨʠʤʝʨʝ ʉʠʭʦʪʵ-
ɸʣʠʥʷ, ʉʘʭʘʣʠʥʘ, ʍʦʢʢʘʡʜʦ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʦʙʣʘʩʪʝʡ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʚʘʞʥʝʡʰʠʝ ʯʝʨʪʳ 
ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʘʟʜʝʣʝʥʠʷ ʥʘ ʦʙʣʘʩʪʠ, ʩʚʷʟʘʥʘ ʩ ʘʢʢʨʝʮʠʝʡ  ʛʝʦʣʦʛʦ-
ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʧʘʣʝʦʧʣʠʪʳ ʢ ʧʘʣʝʦʢʦʥʪʠʥʝʪʫ. ɸʢʢʨʝʮʠʷ 
ʧʨʦʠʩʭʦʜʠʣʘ  ʧʦʩʪʦʷʥʥʦ, ʝʸ ʵʪʘʧʳ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ 3. ʇʝʨʚʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʘʢʢʨʝʮʠʠ ʚ 
ʜʦʤʝʣʦʚʦʝ ʚʨʝʤʷ ʇʨʠʤʦʨʩʢʦʛʦ ʧʘʣʝʦʧʣʘʪʦ ʢ ʘʢʪʠʚʥʦʡ ʦʢʨʘʠʥʝ ʍʘʥʢʘʡʩʢʦʛʦ ʤʘʩʩʠʚʘ ʚ 
ʇʨʠʤʦʨʴʝ ʠ ʜʘʣʝʝ ʥʘ ʩʝʚʝʨ ʢ ʦʢʨʘʠʥʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʦʢʝʘʥʠʯʝʩʢʠʤʠ ʠ ʰʝʣʴʬʦʚʳʤʠ 
ʦʙʨʘʟʦʚʘʥʠʷʤʠ ï ʦʩʥʦʚʘʥʠʷ ɹʠʢʠʥʦ-ɹʘʡʜʞʘʣʴʩʢʦʡ ʟʦʥʳ. ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʘʢʢʨʝʮʠʠ 
ʦʪʚʝʯʘʝʪ ʘʢʢʨʝʮʠʠ ʚ ʜʦʢʘʡʥʦʟʦʡʩʢʦʝ ʚʨʝʤʷ ʢ ʩʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ ʚ ʤʝʣʦʚʦʝ ʚʨʝʤʷ 
ʘʢʪʠʚʥʦʡ ʦʢʨʘʠʥʝ (ʚʦʩʪʦʯʥʘʷ ʦʢʨʘʠʥʘ ʇʨʠʤʦʨʩʢʦʛʦ ʧʘʣʝʦʧʣʘʪʦ) ʙʦʣʝʝ ʤʦʣʦʜʳʭ 
ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʧʣʠʪʳ.  

 

 
ʈʠʩ.3. ʂʘʨʪʘ ʧʦʣʦʞʝʥʠʷ ʠ ʵʚʦʣʶʮʠʠ ʦʩʥʦʚʥʳʭ ʧʘʣʝʦʩʪʨʫʢʪʫʨ ʠ ʩʦʧʨʷʞʝʥʥʳʭ ʩ ʥʠʤʠ ʵʣʝʤʝʥʪʦʚ ʟʦʥʳ 

ʧʝʨʝʭʦʜʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ɸʟʠʠ ʢ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʧʣʠʪʝ. 1 ï ʍʘʥʢʘʡʩʢʠʡ ʤʘʩʩʠʚ. 2 ï ʧʘʩʩʠʚʥʘʷ 
ʧʘʣʝʦʦʢʨʘʠʥʘ ɹʠʢʠʥʦ-ɹʘʜʞʘʣʦ-ʅʠʞʥʝʘʤʫʨʩʢʦʡ ʟʦʥʳ. 3 ï ʇʨʠʤʦʨʩʢʦʝ ʧʘʣʝʦʧʣʘʪʦ ʇʨʠʤʦʨʩʢʦʡ 
ʤʠʢʨʦʧʣʠʪʳ ʩ ʘʪʦʣʣʘʤʠ ʠ ʨʠʬʦʚʳʤʠ ʧʦʩʪʨʦʡʢʘʤʠ ʥʘ ʚʝʨʰʠʥʘʭ ʛʦʨ. 4 ï ʍʦʢʢʘʡʜʦ-ʉʘʭʘʣʠʥʩʢʠʡ 
ʧʘʣʝʦʭʨʝʙʝʪ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʆʭʦʪʩʢʦʡ ʤʠʢʨʦʧʣʠʪʳ ʩ ʘʪʦʣʣʘʤʠ ʠ ʨʠʬʦʚʳʤʠ ʧʦʩʪʨʦʡʢʘʤʠ ʥʘ 

ʚʝʨʰʠʥʘʭ ʛʦʨ. 5 ï ɿʘʧʘʜʥʦ-ʂʘʤʯʘʪʩʢʦʝ ʧʦʜʥʷʪʠʝ. 6 ï ɺʦʩʪʦʯʥʦ-ʂʘʤʯʘʪʩʢʦʝ ʧʦʜʥʷʪʠʝ. 7 ï ʩʦʚʨʝʤʝʥʥʘʷ 
ʚʫʣʢʘʥʠʯʝʩʢʘʷ ʜʫʛʘ. 8 ï ʩʝʡʩʤʦʬʦʢʘʣʴʥʘʷ ʟʦʥʘ. 9 ï ʧʨʝʜʧʦʣʦʛʘʝʤʳʝ ʛʨʘʥʠʮʳ ʤʠʢʨʦʧʣʠʪ. 10 ï 

ʦʢʝʘʥʠʯʝʩʢʘʷ ʢʦʨʘ. 11 ï ʤʘʥʪʠʷ ʚ ʦʢʝʘʥʝ. ʘ, ʙ, ʚ, ʛ ï ʧʦʣʦʞʝʥʠʝ ʧʘʣʝʦʩʪʨʫʢʪʫʨ ʚ: ʘ ï ʜʦʤʝʣʦʚʦʝ ʚʨʝʤʷ, ʙ 
ï ʙʝʨʠʘʩʝ, ʚ ï ʚʘʣʘʥʞʠʥ-ʜʘʪʩʢʦʝ ʚʨʝʤʷ, ʛ ï ʚ ʧʘʣʝʦʮʝʥ-ʵʦʮʝʥʝ 



ð 74 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʆʪʤʝʪʠʤ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʦʩʪʫʧʥʳ ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦʜ ʘʚʪʦʨʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ ɺ.ʊ. ʉʪʘʨʦʞʠʣʦʚʘ ʦʧʫʙʣʠʢʦʚʘʥʦ 350 

ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʠʟ ʢʦʪʦʨʳʭ 28 ʤʦʥʦʛʨʘʬʠʡ, 27 ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ; 7 ʢʘʨʪ. ʀʥʜʝʢʩ ʍʠʨʰʘ 

28. ʀʟʜʘʥʥʳ ʚ 2018-2019 ʛʛ. ʪʨʠ ʫʯʝʙʥʠʢʘ: çʃʘʥʜʰʘʬʪʥʘʷ ʛʝʦʛʨʘʬʠʷ ʶʛʘ 

ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠè, çʃʘʥʜʰʘʬʪʥʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʶʛʘ 

ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠè, çʇʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ: ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʣʘʥʜʰʘʬʪʥʘʷ ʛʝʦʛʨʘʬʠʷè. ʆʥʠ ʨʝʢʦʤʝʥʜʦʚʘʥʳ  ɼɺ ʈʋʄʎ ʚ ʢʘʯʝʩʪʚʝ ʫʯʝʙʥʠʢʦʚ ʜʣʷ 

ʚʫʟʦʚ ʨʝʛʠʦʥʘ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʙʫʯʝʥʠʷ ʤʘʛʠʩʪʨʦʚ ʧʦ ʛʝʦʛʨʘʬʠʠ,  

ʛʠʜʨʦʣʦʛʠʠ, ʤʝʪʝʦʨʦʣʦʛʠʠ, ʛʝʦʣʦʛʠʠ, ʦʢʝʘʥʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ, ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʜʨ.   

ʀʟʜʘʥʥʳʝ ʥʘʫʯʥʳʝ ʤʦʥʦʛʨʘʬʠʠ ʠ ʫʯʝʙʥʘʷ ʣʠʪʝʨʘʪʫʨʘ ï ʥʝʦʜʥʦʢʨʘʪʥʳʝ 

ʜʠʧʣʦʤʘʥʪʳ ʢʦʥʢʫʨʩʦʚ. ʊʨʝʭʪʦʤʥʠʢ çʃʘʥʜʰʘʬʪʥʘʷ ʛʝʦʛʨʘʬʠʷ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ 

ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʈʦʩʩʠʠè ʫʜʦʩʪʦʝʥ ʜʠʧʣʦʤʘ çʃʫʯʰʘʷ ʫʯʝʙʥʘʷ ʢʥʠʛʘè ʥʘ 18-ʡ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʢʥʠʞʥʦʡ ʚʳʩʪʘʚʢʝ-ʷʨʤʘʨʢʝ çʇʝʯʘʪʥʳʡ ʜʚʦʨï2015è , ʦʪʤʝʯʝʥ 

ʜʠʧʣʦʤʘʤʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ (ɼɺ 

ʈʋʄʎ) çɿʘ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʫʨʩʘ ʣʝʢʮʠʡè ʠ ʦʪ çʋʥʠʚʝʨʩʠʪʝʪʩʢʦʡ ʢʥʠʛʠè, ʘ ʪʘʢʞʝ 

ʥʘʛʨʘʞʜʝʥ ɿʦʣʦʪʦʡ ʤʝʜʘʣʴʶ ʇʘʨʠʞʩʢʦʛʦ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʢʥʠʞʥʦʛʦ ʩʘʣʦʥʘ. ʀʟʜʘʥʥʳʝ 

ʚ 2018-2019 ʛʛ. ʪʨʠ ʫʯʝʙʥʠʢʘ: çʃʘʥʜʰʘʬʪʥʘʷ ʛʝʦʛʨʘʬʠʷ ʶʛʘ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠè, çʃʘʥʜʰʘʬʪʥʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʶʛʘ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠè, çʇʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ: ʧʨʘʢʪʠʯʝʩʢʘʷ ʣʘʥʜʰʘʬʪʥʘʷ 

ʛʝʦʛʨʘʬʠʷè ʨʝʢʦʤʝʥʜʦʚʘʥʳ  ɼɺ ʈʋʄʎ ʚ ʢʘʯʝʩʪʚʝ ʫʯʝʙʥʠʢʦʚ ʜʣʷ ʚʫʟʦʚ ʨʝʛʠʦʥʘ. ʆʥʠ 

ʪʘʢʞʝ ʫʯʘʩʪʚʫʶʪ ʚ ʟʘʨʫʙʝʞʥʳʭ ʚʳʩʪʘʚʢʘʭ ʂʅʈ, ʉʐɸ, ʌʨʘʥʮʠʠ, ɻʝʨʤʘʥʠʠ; 

ʧʨʝʜʩʪʘʚʣʷʣʠʩʴ ʥʘ ʧʨʝʤʠʶ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ. ɺʳʧʫʱʝʥʥʘʷ ʢʘʨʪʘ  ʠʟʜʘʥʠʝ 

çʃʘʥʜʰʘʬʪʥʘʷ ʢʘʨʪʘ ʦ. ʈʫʩʩʢʠʡè ʚ ʢʦʥʢʫʨʩʝ çʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ ʢʥʠʛʘ - 2019è ʫʜʦʩʪʦʝʥʘ 

ʜʠʧʣʦʤʘ çʃʫʯʰʝʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʠʟʜʘʥʠʝè. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʳʝ  ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʦʮʠʬʨʦʚʘʥʥʳʝ 

ʨʘʩʪʨʦʚʦ-ʩʣʦʝʚʳʝ  ʤʦʜʝʣʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʢʦʣʝʥʠʷ  ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʨʘʙʦʪʳ ʩ ʥʠʤʠ ʚ ɼɺʌʋ ʚʩʝ ʝʱʝ ʥʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ çʅʘʫʢ ʦ 

ɿʝʤʣʝè, ʘ ʵʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. 

ʇʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ  ʤʦʛʫʪ ʙʳʪʴ ʫʩʠʣʝʥʳ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ ʠ ʨʘʙʦʪʦʡ ʩ ʣʘʥʜʰʘʬʪʥʳʤʠ ʤʦʜʝʣʷʤʠ, 

ʢʦʪʦʨʳʝ ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʦʜʝʣʠ ʧʨʠʨʦʜʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʜʨ., ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʦʪʨʘʩʣʝʚʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨ. ʤʦʜʝʣʝʡ. ɺ 

ʮʝʣʦʤ ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʚ ɼɺʌʋ ʥʦʚʘʷ ʜʣʷ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʈʦʩʩʠʠ ʊʠʭʦʦʢʝʘʥʩʢʘʷ 

ʣʘʥʜʰʘʬʪʥʘʷ ʧʘʨʘʜʠʛʤʘ ʣʘʥʜʰʘʬʪʥʳʭ ʤʦʜʝʣʝʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ çʅʘʫʢ ʦ ɿʝʤʣʝè ʚʳʚʦʜʠʪ 

ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʫ ʠ ʧʨʘʢʪʠʢʫ ʥʘ ʥʦʚʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʠ ʩʦʟʠʜʘʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ.  

Заключение. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʚʥʝʜʨʠʪʴ ʣʘʥʜʰʘʬʪʥʳʡ  ʤʝʪʦʜ ʠ ʦʩʥʦʚʳ ʢʫʨʩʘ   

çʃʘʥʜʰʘʬʪʥʦʡ ʛʝʦʛʨʘʬʠʠè, ʩ ʫʯʝʪʦʤ ʚʳʰʝʦʪʤʝʯʝʥʥʦʛʦ ʫʨʦʚʥʷ  ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ  ʈʦʩʩʠʠ ʠʟʜʘʥʥʳʤʠ ʚ ʦʪʢʨʳʪʦʡ ʧʝʯʘʪʠ 

ʦʮʠʬʨʦʚʘʥʥʳʤʠ ʨʘʩʪʨʦʚʦ-ʩʣʦʝʚʳʤʠ  ʣʘʥʜʰʘʬʪʥʳʤʠ ʦʩʥʦʚʘʤʠ ʠ ʜʦʢʫʤʝʥʪʘʤʠ ʜʣʷ 

ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʨʝʟʠʜʝʥʪʦʤ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʌ ʟʘʜʘʯ ʧʦ ʧʦʜʛʦʪʦʚʢʝ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʦʩʚʦʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʨʝʛʠʦʥʘ,  ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʧʨʦʮʝʩʩ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ  çʅʘʫʢ ʦ ɿʝʤʣʝè ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦ ʛʝʦʛʨʘʬʠʠ,  

ʛʠʜʨʦʣʦʛʠʠ, ʤʝʪʝʦʨʦʣʦʛʠʠ, ʛʝʦʣʦʛʠʠ, ʦʢʝʘʥʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ, ʧʦʯʚʦʚʝʜʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʪʢʨʳʪʴ ʧʦʜʛʦʪʦʚʢʫ ʤʘʛʠʩʪʨʦʚ ʧʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ 

çʃʘʥʜʰʘʬʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝè  ʠ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʩʦʩʪʘʚʣʝʥ ʧʘʢʝʪ ʜʦʢʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʡ  

ʧʝʨʝʜʘʥ ʚ ʫʯʝʙʥʳʡ ʦʪʜʝʣ ɼɺʌʋ. ʇʨʠ ʵʪʦʤ  ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʙʫʯʝʥʠʷ 

ʤʘʛʠʩʪʨʦʚ ʧʦ ʛʝʦʛʨʘʬʠʠ,  ʛʠʜʨʦʣʦʛʠʠ, ʤʝʪʝʦʨʦʣʦʛʠʠ, ʛʝʦʣʦʛʠʠ, ʦʢʝʘʥʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ, 

ʧʦʯʚʦʚʝʜʝʥʠʷ  ʩʦʩʪʘʚʣʝʥʥʳʝ ʠ ʠʟʜʘʥʥʳʝ ʚ ɼɺʌʋ ʫʯʝʙʥʠʢʠ (ʨʝʢʦʤʝʥʜʦʚʘʥʳ  ɼɺ 

ʈʋʄʎ): çʃʘʥʜʰʘʬʪʥʘʷ ʛʝʦʛʨʘʬʠʷ ʶʛʘ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠè, 

çʃʘʥʜʰʘʬʪʥʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʶʛʘ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠè, 

çʇʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ: ʧʨʘʢʪʠʯʝʩʢʘʷ ʣʘʥʜʰʘʬʪʥʘʷ ʛʝʦʛʨʘʬʠʷè. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 75 ð   

 

ɺ ʮʝʣʦʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʥʝʜʨʠʪʴ ʊʠʭʦʦʢʝʘʥʩʢʫʶ ʣʘʥʜʰʘʬʪʥʫʶ  ʧʘʨʘʜʠʛʤʫ 

ʣʘʥʜʰʘʬʪʥʳʭ ʤʦʜʝʣʝʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ çʅʘʫʢ ʦ ɿʝʤʣʝè, ʦʩʥʦʚʘʥʥʦʡ ʥʘ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʤ ʧʦʥʠʤʘʥʠʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ, ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʳʭ ʠ 

ʚʟʘʠʤʦʧʨʦʥʠʢʘʶʱʠʭ ʜʨʫʛ ʚ ʜʨʫʛʘ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʨʦʜʳ (ʛʝʦʣʦʛʠʯʝʩʢʠʭ, 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ ʜʨ.) ʚ ʧʦʜʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ 

çʅʘʫʢ ʦ ɿʝʤʣʝè. ʇʨʠ ʵʪʦʤ  ʚʥʝʜʨʝʥʠʝ   ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʦʩʦʙʦʝ, ʚʝʩʴʤʘ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʝ, ʛʠʙʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʬʦʨʤʠʨʫʶʱʝʡʩʷ ʚ ɼɺʌʋ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ  

ʩʪʨʫʢʪʫʨʦʡ ʧʦ çʅʘʫʢʘʤ ʦ ɿʝʤʣʝè. ʈʫʢʦʚʦʜʠʪʝʣʴ ʪʘʢʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ  ʩʪʨʫʢʪʫʨʦʡ, 

ʢʦʪʦʨʘʷ  ʦʙʲʝʜʠʥʷʝʪ ʛʝʦʛʨʘʬʠʶ, ʛʠʜʨʦʣʦʛʠʶ, ʦʢʝʘʥʦʣʦʛʠʶ, ʛʝʦʣʦʛʠʶ ʠ ʢʣʠʤʘʪʦʣʦʛʠʶ, 

ʜʦʣʞʝʥ ʧʦʥʠʤʘʪʴ ʩʪʨʫʢʪʫʨʫ  ʢʘʢ çʞʠʚʦʡè ʦʨʛʘʥʠʟʤ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ, 

ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʤʝʭʘʥʠʟʤʳ 

ʦʙʲʝʜʠʥʷʶʱʠʝ ʚ ʝʜʠʥʦʝ ʮʝʣʦʝ ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʳʝ, ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʠ  

ʚʟʘʠʤʦʧʨʦʥʠʢʘʶʱʠʝ ʜʨʫʛ ʚ ʜʨʫʛʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʜʠʩʮʠʧʣʠʥʳ ʠ ʧʨʘʢʪʠʢʠ 

ʧʦʜʛʦʪʦʚʢʠ ʠ ʪ.ʜ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʫʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʚʥʫʪʨʝʥʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʪʘʢʦʡ 

ʮʝʣʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥʦ  ʥʘ ʦʩʥʦʚʝ ʟʥʘʥʠʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʜʨ.   

ʤʦʜʝʣʝʡ ʧʨʠʨʦʜʥʦʛʦ çʬʫʥʜʘʤʝʥʪʘè (ʣʘʥʜʰʘʬʪʦʚ),  ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʘʤʠ 

ʧʦʩʪʨʦʝʥʠʷ ʦʪʨʘʩʣʝʚʳʭ (ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʜʨ.) ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʤʦʜʝʣʝʡ. ʇʦʵʪʦʤʫ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ  ʨʫʢʦʚʦʜʷʱʝʛʦ ʟʚʝʥʘ ʜʝʧʘʨʪʘʤʝʥʪʘ çʅʘʫʢ ʦ ɿʝʤʣʝè 

ʠʛʨʘʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʧʘʨʪʘʤʝʥʪʘ ʠ ʚʥʝʜʨʝʥʠʠ ʥʦʚʳʭ ʢʦʤʧʣʝʢʩʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʯ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʧʦʜʛʦʪʦʚʢʝ 

ʚʳʩʦʢʦʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ  ʩʧʝʮʠʘʣʠʩʪʦʚ çʅʘʫʢ ʦ ɿʝʤʣʝè (ʛʝʦʛʨʘʬʦʚ, ʛʠʜʨʦʣʦʛʦʚ, 

ʛʝʦʣʦʛʦʚ, ʦʢʝʘʥʦʣʦʛʦʚ, ʢʣʠʤʘʪʦʣʦʛʦʚ).  

ɺ ʮʝʣʦʤ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ çʅʘʫʢ ʦ ɿʝʤʣʝè 

ʧʝʨʝʜʦʚʳʭ  ʥʘʫʯʥʳʭ,  ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ,  ʩʢʘʞʝʪʩʷ ʥʘ 

ʫʨʦʚʥʝ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʚ ɼɺʌʋ 

ʥʦʚʘʷ ʜʣʷ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʈʦʩʩʠʠ ʊʠʭʦʦʢʝʘʥʩʢʘʷ ʣʘʥʜʰʘʬʪʥʘʷ ʧʘʨʘʜʠʛʤʘ ʣʘʥʜʰʘʬʪʥʳʭ 

ʤʦʜʝʣʝʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ çʅʘʫʢ ʦ ɿʝʤʣʝè ʚʳʚʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʫ ʠ ʧʨʘʢʪʠʢʫ ʥʘ 

ʥʦʚʳʡ ʜʦʩʪʦʡʥʳʡ ʜʣʷ ʈʦʩʩʠʠ ʮʠʬʨʦʚʦʡ, ʧʨʘʢʪʠʯʝʩʢʠʡ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʜʣʷ 

ʦʙʱʝʩʪʚʘ ʫʨʦʚʝʥʴ.  
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Аннотация 

ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʧʨʦʝʢʪʘ ʛʘʟʦʧʨʦʚʦʜʘ çʉʝʚʝʨʥʳʡ ʧʦʪʦʢ ï 2è . ʈʘʩʩʤʦʪʨʝʥʳ ʠʩʪʦʯʥʠʢʠ ʚʦʟʜʝʡʩʪʚʠʷ, ʠʭ 
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Abstract 

The article analyzes the environmental impact of the construction of the Nord stream-2 

gas pipeline project . The sources of impact, their characteristics, the scale of impact and the 

definition of a list of environmental measures aimed at reducing the possible adverse impact 

on the environment during the project implementation are considered. 
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ʆʮʝʥʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘʤʝʯʘʝʤʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʠʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ (ʆɺʆʉ) ï ʵʪʦ ʧʨʦʮʝʩʩ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʧʨʠʥʷʪʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʦ ʨʝʘʣʠʟʘʮʠʠ ʥʘʤʝʯʘʝʤʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʠʣʠ ʠʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʩʨʝʜʩʪʚʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ, ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʫʯʝʪʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷ, 

ʨʘʟʨʘʙʦʪʢʠ ʤʝʨ ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʚʦʟʜʝʡʩʪʚʠʡ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 77 ð   

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʚʦʝʚʨʝʤʝʥʥʦʡ 

ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʘʟʦʧʨʦʚʦʜʘ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɻʘʟʦʧʨʦʚʦʜʳ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ, ʠ ʢ ʩʝʛʦʜʥʷʰʥʝʤʫ ʚʨʝʤʝʥʠ ʧʨʦʠʩʭʦʜʷʪ ʘʚʘʨʠʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʫʪʝʯʢʦʡ ʛʘʟʘ. ʕʪʦ ʥʘʥʦʩʠʪ ʦʛʨʦʤʥʳʡ ʫʨʦʥ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

çʉʝʚʝʨʥʳʡ ʧʦʪʦʢ ï 2è ï ʵʪʦ ʥʦʚʳʡ, ʩʦʚʨʝʤʝʥʥʳʡ, ʵʬʬʝʢʪʠʚʥʳʡ ʛʘʟʦʧʨʦʚʦʜ 

ʯʝʨʝʟ ɹʘʣʪʠʡʩʢʦʝ ʤʦʨʝ (ʨʠʩʫʥʦʢ 1), ʢʦʪʦʨʳʡ ʧʦʤʦʞʝʪ ʦʙʲʝʜʠʥʠʪʴ ʦʛʨʦʤʥʳʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʈʦʩʩʠʠ ʩ ʵʢʩʧʦʨʪʥʳʤ ʨʳʥʢʦʤ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ ʧʦ 

ʧʨʷʤʦʤʫ, ʢʦʨʦʪʢʦʤʫ ʤʘʨʰʨʫʪʫ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʚʳʧʦʣʥʝʥʠʷ ʆɺʆʉ ʷʚʣʷʝʪʩʷ ʫʩʪʨʘʥʝʥʠʝ ʠʣʠ ʩʤʷʛʯʝʥʠʝ 

ʥʝʛʘʪʠʚʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʥʘʤʝʯʘʝʤʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʦʝʢʪʘ ʛʘʟʦʧʨʦʚʦʜ çʉɺɽʈʅʓʁ ʇʆʊʆʂ 

-2è. ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʆɺʆʉ ʷʚʣʷʶʪʩʷ:  

½ ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʩʦʮʠʘʣʴʥʦ- ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʨʘʡʦʥʝ ʙʫʜʫʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ;  

½ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʠ ʦʮʝʥʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʣʝʤʝʥʪʳ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ;  

 

 

ʈʠʩʫʥʦʢ ï 1. 

ʄʘʨʰʨʫʪ çʉʝʚʝʨʥʦʛʦ ʧʦʪʦʢʘ ï 2è (nord-stream2.com). [3]  

 

½ ʚʳʷʚʣʝʥʠʝ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʜʝʡʩʪʚʠʡ ʧʦ ʟʘʱʠʪʝ 

ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʦʜʚʝʨʞʝʥʥʳʭ 

ʦʪʨʠʮʘʪʝʣʴʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʚ ʭʦʜʝ ʠʩʧʦʣʥʝʥʠʷ ʥʘʤʝʯʘʝʤʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. [1] 

ʄʝʪʦʜʦʣʦʛʠʷ ʆɺʆʉ ʥʘ ʵʪʦʤ ʛʘʟʦʧʨʦʚʦʜʝ ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʥʦʨʤʘʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ ʚʦʟʜʝʡʩʪʚʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʦʨʤʘʪʠʚʦʚ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ (ʇɼʂ) 

ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʭ ʙʝʟʦʧʘʩʥʳʭ ʫʨʦʚʥʝʡ ʚʦʟʜʝʡʩʪʚʠʡ (ʆɹʋɺ) ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, 

ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ (ɻʅ) ʠʣʠ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʫʨʦʚʥʝʡ (ʇɼʋ) 

ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 



ð 78 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʆʩʥʦʚʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʆɺʆʉ ʷʚʣʷʶʪʩʷ ʚʳʷʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʚʦʟʜʝʡʩʪʚʠʷ, 

ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʤʘʩʰʪʘʙʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʝʨʝʯʥʷ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʚʦʟʤʦʞʥʦʛʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. 

ʆʮʝʥʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚʳʧʦʣʥʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʠʥʳʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ 

ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ ʈʌ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʤʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ, ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ɼʣʷ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʤʘʪʨʠʮʘ 

ʃʝʦʧʦʣʴʜʘ [4]. ʄʘʪʨʠʮʘ ʃʝʦʧʦʣʴʜʘ ï ʦʜʥʘ ʠʟ ʧʝʨʚʳʭ ʤʝʪʦʜʠʢ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʚʧʝʨʚʳʝ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʧʨʠʤʝʥʝʥʘ ʜʦʢʪʦʨʦʤ ʃʫʥʘ 

ʃʝʦʧʦʣʴʜʦʤ ʠ ʜʨʫʛʠʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ ɻʝʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʉʐɸ. ʇʦʣʦʞʠʪʝʣʴʥʦʡ 

ʩʪʦʨʦʥʦʡ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʣʷ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʡ, ʩʚʷʟʘʥʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠ ʩ ʣʶʙʳʤ ʪʠʧʦʤ ʧʨʦʝʢʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, 

ʯʪʦ ʤʘʪʨʠʮʘ ʩʦʜʝʨʞʠʪ ʢʘʯʝʩʪʚʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʟʘʠʤʦʩʚʷʟʷʭ ʪʠʧʘ ʧʨʠʯʠʥʘ ï 

ʩʣʝʜʩʪʚʠʝ, ʦʥʘ ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ï ʪʘʢʠ ʚʩʝʦʭʚʘʪʥʦʡ, ʚʢʣʶʯʘʝʪ 100 ʥʘʠʤʝʥʦʚʘʥʠʡ 

ʚʦʟʜʝʡʩʪʚʠʡ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʪʘʙʣʠʮʳ ʠ 88 ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦ ʚʝʨʪʠʢʘʣʠ. ʋʜʦʙʥʘ 

ʤʘʪʨʠʮʘ ʠ ʪʝʤ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʚ ʭʦʜʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ/ʵʢʩʧʣʫʘʪʘʮʠʠ/ʣʠʢʚʠʜʘʮʠʠ ʧʨʦʝʢʪʘ, ʛʨʫʧʧʠʨʫʶʪʩʷ ʧʦ ʚʠʜʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʠ, ʢʘʞʜʘʷ ʛʨʫʧʧʘ, ʚʢʣʶʯʘʝʪ ʬʘʢʪʦʨʳ ʚʦʟʜʝʡʩʪʚʠʷ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʪʘʢʠʤʠ ʛʨʫʧʧʘʤʠ 

ʷʚʣʷʣʠʩʴ: ʤʦʜʠʬʠʢʘʮʠʷ ʨʝʞʠʤʘ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʣʘʥʜʰʘʬʪʦʚ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʜʦʙʳʯʘ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʤʦʜʠʬʠʢʘʮʠʷ 

ʣʘʥʜʰʘʬʪʘ, ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʨʝʩʫʨʩʦʚ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʨʘʟʤʝʱʝʥʠʝ ʠ 

ʧʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ, ʭʠʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ. ɺ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʬʘʢʪʦʨʳ ʚʦʟʜʝʡʩʪʚʠʷ, ʥʘʧʨʠʤʝʨ, çʄʦʜʠʬʠʢʘʮʠʷ ʨʝʞʠʤʘè ʠʟʤʝʥʝʥʠʝ ʤʝʩʪʦʦʙʠʪʘʥʠʡ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʞʠʚʦʪʥʳʭ, ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʘʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, 

ʥʘʨʫʰʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʠʟʤʝʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʚʦʜ, ʰʫʤʦʚʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ ʠ ʚʠʙʨʘʮʠʷ.  

ʆʩʥʦʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʚʦʟʜʫʭʘ ʚ ʧʝʨʠʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʘʟʦʧʨʦʚʦʜʘ 

ʙʫʜʝʪ ʦʢʘʟʘʥʦ ʟʘ ʩʯʝʪ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʦʪ ʩʫʜʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʠ 

ʛʝʥʝʨʘʪʦʨʥʳʭ ʫʩʪʘʥʦʚʦʢ ʩʫʜʦʚ, ʧʨʠ ʨʘʙʦʪʝ ʧʨʠʚʦʜʦʚ ʜʠʟʝʣʴʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ, 

ʜʚʠʛʘʪʝʣʝʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠ ʩʧʝʮʪʝʭʥʠʢʠ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʚʘʨʦʯʥʳʭ, ʟʝʤʣʷʥʳʭ ʠ 

ʜʨʫʛʠʭ ʨʘʙʦʪ. ʀʩʪʦʯʥʠʢʠ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʥʦʩʷʪ ʚʨʝʤʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʆʞʠʜʘʝʤʳʝ ʫʨʦʚʥʠ ʰʫʤʘ ʥʝ ʧʨʝʚʳʩʷʪ ʥʦʨʤʘʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ʙʣʠʞʘʡʰʝʡ 

ʩʝʣʠʪʝʙʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ, ʪʨʝʙʦʚʘʥʠʡ 

ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʩʘʥʠʪʘʨʥʳʭ ʧʨʘʚʠʣ ʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ɺʦʟʜʝʡʩʪʚʠʝ ʰʫʤʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʦʞʠʜʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦ ʩʚʦʝʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ.[2] 

ʆʩʥʦʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʤʦʨʩʢʫʶ ʩʨʝʜʫ ʙʫʜʝʪ ʦʢʘʟʘʥʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʜʥʦʫʛʣʫʙʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʦʙʨʘʪʥʦʡ ʟʘʩʳʧʢʝ ʪʨʘʥʰʝʠ, ʦʪʩʳʧʢʝ ʱʝʙʥʷ ʥʘ 

ʤʦʨʩʢʦʝ ʜʥʦ. ɺ ʮʝʣʷʭ ʤʠʥʠʤʠʟʘʮʠʠ ʚʦʟʤʦʞʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʝʢʪʦʤ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ, ʪʘʢʠʭ ʢʘʢ ʦʙʷʟʘʪʝʣʴʥʦʝ ʩʦʙʣʶʜʝʥʠʝ ʛʨʘʥʠʮ 

ʪʝʨʨʠʪʦʨʠʠ, ʦʪʚʦʜʠʤʦʡ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʩʦʙʣʶʜʝʥʠʝ ʨʝʞʠʤʘ ʚʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥ, 

ʧʨʠʙʨʝʞʥʦ-ʟʘʱʠʪʥʳʭ ʧʦʣʦʩ ʠ ʟʦʥ ʩʘʥʠʪʘʨʥʦʡ ʦʭʨʘʥʳ ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, 

ʟʘʧʨʘʚʢʘ, ʤʦʡʢʘ, ʭʨʘʥʝʥʠʝ ɻʉʄ, ʩʢʣʘʜʠʨʦʚʘʥʠʝ ʠ ʭʨʘʥʝʥʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʥʘ ʩʧʝʮʠʘʣʴʥʦ ʦʪʚʝʜʝʥʥʳʭ ʧʣʦʱʘʜʢʘʭ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʳʤ ʧʦʢʨʳʪʠʝʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʠʚʦʟʥʦʡ ʚʦʜʳ. ɺʦʟʜʝʡʩʪʚʠʝ ʥʦʩʠʪ ʣʦʢʘʣʴʥʳʡ ʠ ʚʨʝʤʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʦʮʝʥʠʚʘʝʪʩʷ 

ʢʘʢ ʜʦʧʫʩʪʠʤʦʝ. 

ʅʘ ʵʪʘʧʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʘʟʦʧʨʦʚʦʜʘ ʦʞʠʜʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ. ʆʜʥʘʢʦ ʦʥʦ ʥʝ ʚʳʡʜʝʪ ʟʘ ʧʨʝʜʝʣʳ ʟʝʤʝʣʴʥʦʛʦ ʦʪʚʦʜʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʅʘ ʤʦʨʩʢʦʤ ʫʯʘʩʪʢʝ ʛʘʟʦʧʨʦʚʦʜʘ ʧʨʦʠʟʦʡʜʝʪ 

ʠʟʤʝʥʝʥʠʝ ʨʝʣʴʝʬʘ ʜʥʘ ʚʜʦʣʴ ʝʛʦ ʪʨʘʩʩʳ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 79 ð   

 

ʅʘ ʩʫʭʦʧʫʪʥʦʤ ʫʯʘʩʪʢʝ ʚ ʧʝʨʠʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʩʨʝʜʘ ʙʫʜʝʪ 

ʠʩʧʳʪʳʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʠ ʧʣʘʥʠʨʦʚʢʝ ʪʝʨʨʠʪʦʨʠʠ, ʦʙʫʩʪʨʦʡʩʪʚʝ ʬʫʥʜʘʤʝʥʪʦʚ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʘʚʪʦʜʦʨʦʛ. ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ 

ʦʞʠʜʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʝ. ʅʦ ʦʥʦ ʥʝ ʚʳʡʜʝʪ ʟʘ ʧʨʝʜʝʣʳ ʟʝʤʝʣʴʥʦʛʦ ʦʪʚʦʜʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʟʝʤʣʷʥʳʭ 

ʨʘʙʦʪ ʥʝ ʙʫʜʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʠʝʤʳ ʠ ʤʝʪʦʜʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʘʢʪʠʚʠʟʘʮʠʠ ʦʧʘʩʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʡ ʠ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʙʫʜʝʪ 

ʦʢʘʟʘʥʦ ʚ ʧʝʨʠʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʂ ʦʩʥʦʚʥʳʤ ʚʠʜʘʤ ʚʦʟʜʝʡʩʪʚʠʷ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ 

ʚʳʨʫʙʢʫ ʜʨʝʚʝʩʥʦʡ ʠ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʧʦʜʛʦʪʦʚʢʫ ʫʯʘʩʪʢʦʚ (ʧʣʘʥʠʨʦʚʢʫ 

ʤʠʢʨʦʨʝʣʴʝʬʘ) ʚ ʛʨʘʥʠʮʘʭ ʪʨʘʩʩʳ ʛʘʟʦʧʨʦʚʦʜʘ, ʧʣʦʱʘʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʧʦʜʲʝʟʜʥʳʭ 

ʜʦʨʦʛ, ʨʘʟʨʘʙʦʪʢʫ ʪʨʘʥʰʝʡ ʧʨʠ ʧʦʜʟʝʤʥʦʡ ʧʨʦʢʣʘʜʢʝ ʛʘʟʦʧʨʦʚʦʜʘ. 

ɼʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ/ʩʥʠʞʝʥʠʷ ʦʢʘʟʳʚʘʝʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ 

ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʡ ʚʝʜʝʥʠʝ ʚʩʝʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʠ ʜʚʠʞʝʥʠʝ ʪʨʘʥʩʧʦʨʪʘ ʩʪʨʦʛʦ ʚ 

ʧʨʝʜʝʣʘʭ ʧʦʣʦʩʳ ʦʪʚʦʜʘ ʟʝʤʝʣʴ, ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʩʘʥʠʪʘʨʥʳʭ ʧʨʘʚʠʣ ʚ ʣʝʩʘʭ, ʚʢʣʶʯʘʷ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʦʙʫʩʪʨʦʡʩʪʚʘ 

ʪʝʨʨʠʪʦʨʠʠ, ʧʝʨʝʩʘʜʢʫ ʚʳʷʚʣʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʪʚʦʜʘ ʵʢʟʝʤʧʣʷʨʦʚ ʨʝʜʢʠʭ ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ, ʤʭʦʚ, ʣʠʰʘʡʥʠʢʦʚ ʠ ʛʨʠʙʦʚ ʥʘ ʫʯʘʩʪʢʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʘʥʘʣʦʛʠʯʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠ ʦʪʚʝʯʘʶʱʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʘ, ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʧʦ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʘʨʫʰʝʥʥʳʭ 

ʟʝʤʝʣʴ ʠ ʜʨ. [2] 

ʅʘʠʙʦʣʴʰʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʞʠʚʦʪʥʦʝ ʥʘʩʝʣʝʥʠʝ ʙʫʜʝʪ ʠʩʧʳʪʳʚʘʪʴ ʚ ʧʝʨʠʦʜ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪ ʠʟʲʷʪʠʷ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, 

ʘ ʪʘʢʞʝ ʦʪ ʧʨʦʷʚʣʝʥʠʷ ʬʘʢʪʦʨʘ ʙʝʩʧʦʢʦʡʩʪʚʘ. 

ʆʜʥʘʢʦ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ, ʯʪʦ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʞʠʚʦʪʥʳʭ 

ʚʦʩʩʪʘʥʦʚʷʪʩʷ ʚ ʪʝʯʝʥʠʝ ʧʨʠʤʝʨʥʦ 3-ʭ ʣʝʪ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪ. 

ʆʪʭʦʜʳ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʘʟʦʧʨʦʚʦʜʘ, 

ʧʦʜʣʝʞʘʪ ʧʝʨʝʜʘʯʝ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʥʘ ʫʪʠʣʠʟʘʮʠʶ, ʦʙʝʟʚʨʝʞʠʚʘʥʠʝ ʠ 

ʨʘʟʤʝʱʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʷʤ, ʠʤʝʶʱʠʤ ʣʠʮʝʥʟʠʶ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʮʝʣʦʤ, ʧʨʠʥʷʪʳʝ ʚ ʇʨʦʝʢʪʝ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʦʪʚʝʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʨʝʰʝʥʠʷ ʧʦ 

ʧʦʚʳʰʝʥʠʶ ʥʘʜʝʞʥʦʩʪʠ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʘʚʘʨʠʡʥʳʭ 

ʩʠʪʫʘʮʠʡ ʧʦʟʚʦʣʷʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʫʱʝʨʙ, ʥʘʥʦʩʠʤʳʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʚ ʩʣʫʯʘʝ ʠʭ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ. 
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Аннотация 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʝʛʦ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʪʘʢʞʝ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʟʜʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ 

Revit. 

Ключевые слова: BIM-ʪʝʭʥʦʣʦʛʠʠ, Revit, ʪʝʭʥʦʣʦʛʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, Revit. 

 

Abstract 
The article describes the information modeling technology, its features, and the 

process of creating a digital model of a building using the Revit program. 

Keywords: BIM technologies, Revit, information modeling technology, Revit. 

 

ʉʦʚʨʝʤʝʥʥʳʡ ʤʠʨ ʥʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ ʠ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʝʪʩʷ, ʫʣʫʯʰʘʷ ʥʘʰʫ 

ʞʠʟʥʴ. ʊʨʘʜʠʮʠʦʥʥʦ ʟʜʘʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ CAD, ʣʠʙʦ ʩ ʧʦʤʦʱʴʶ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ(ʉɸʇʈ). ʆʜʥʘʢʦ ʧʦʩʪʝʧʝʥʥʦ ʪʘʢʠʝ ʧʨʦʮʝʩʩʳ 

ʚʳʪʝʩʥʷʶʪʩʷ BIM-ʩʠʩʪʝʤʘʤʠ. ʉʝʡʯʘʩ ʨʘʟʚʠʪʠʝ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʜʚʠʞʝʪʩʷ ʚ 

ʩʪʦʨʦʥʫ ʧʦʣʥʦʛʦ ʧʝʨʝʭʦʜʘ ʥʘ BIM-ʪʝʭʥʦʣʦʛʠʠ. ɺ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ çʎʠʬʨʦʚʘʷ 

ʵʢʦʥʦʤʠʢʘè ʄʠʥʩʪʨʦʝʤ ʈʦʩʩʠʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʬʝʜʝʨʘʣʴʥʳʡ ʧʨʦʝʢʪ çʎʠʬʨʦʚʦʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦè, ʨʘʩʩʯʠʪʘʥʥʳʡ ʥʘ ʧʝʨʠʦʜ ʜʦ 2024 ʛʦʜʘ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ ʟʘʪʨʘʪʳ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʙʲʝʢʪʦʚ ʩʦʢʨʘʪʷʪʩʷ ʜʦ 30%, ʘ 

ʩʨʦʢʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ï ʥʘ 20-50%. ʈʘʩʩʤʦʪʨʠʤ, ʯʪʦ ʪʘʢʦʝ BIM ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʢʘʢʠʝ ʝʝ ʦʩʦʙʝʥʥʦʩʪʠ.  

BIM (Building Information Modeling) ï ʧʨʦʮʝʩʩ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ 

ʢʦʣʣʝʢʪʠʚʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʟʜʘʥʠʷ (ʩʦʦʨʫʞʝʥʠʷ) ʠ 

ʜʘʣʴʥʝʡʰʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʚʩʝ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʝʢʪʘ: ʦʪ ʠʜʝʠ ʩʦʟʜʘʥʠʷ ʜʦ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʣʠ ʜʝʤʦʥʪʘʞʘ.   ʉʦʟʜʘʥʥʘʷ 3D ʤʦʜʝʣʴ 

ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʝʙʝ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʠʥʞʝʥʝʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʝ ʠ ʠʥʳʝ ʚʘʞʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʜʘʥʠʷ.  

 
ʈʠʩʫʥʦʢ 1- BIM ʩʠʩʪʝʤʘ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 81 ð   

 

ʊʝʭʥʦʣʦʛʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʩʦʟʜʘʥʠʝ 

ʝʜʠʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʦʙʲʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʧʦʚʳʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ, ʩʦʢʨʘʱʘʶʪʩʷ ʩʨʦʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʢʨʘʱʘʶʪʩʷ ʟʘʪʨʘʪʳ ʥʘ 

ʚʩʝʭ ʫʨʦʚʥʷʭ ʧʨʦʝʢʪʘ [1]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ BIM ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʤʥʦʞʝʩʪʚʦʤ ʧʨʦʛʨʘʤʤ (Autodesk Revit, Bentley Building Designer, Tekla Structures, 

Graphisoft Archicad, MagiCad, Allplan, ʉɸʇʌʀʈ-3D ʠ ʜʨ.) ɺ ʩʪʘʪʴʝ [2] ʧʨʠʚʝʜʝʥ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ BIM-ʩʠʩʪʝʤ. 

ʊʘʙʣʠʮʘ 1. 

ʉʨʘʚʥʝʥʠʝ BIM-ʩʠʩʪʝʤ 
ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ Revit Tekla Graitek Advance 

ʉʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʥʘʜ ʧʨʦʝʢʪʦʤ + + + 

ɼʠʥʘʤʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ ʩʧʝʮʠʬʠʢʘʮʠʡ + - + 

ʉʦʟʜʘʥʠʝ ʫʢʨʫʧʥʝʥʥʦʡ 3D-ʤʦʜʝʣʠ ʠ 

ʧʨʦʚʝʨʢʘ ʢʦʣʣʠʟʠʡ 
+ + + 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʨʘʩʯʝʪ ʫʟʣʦʚ ʄʂ + - - 

ʈʘʩʯʝʪ ʦʩʥʦʚʘʥʠʡ ʬʫʥʜʘʤʝʥʪʦʚ - - - 

 

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ 

ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʘ Revit ï ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʉɸʇʈ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʧʨʦʩʪʦʝ ʠ 

ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʨʝʰʝʥʠʡ, ʠʥʞʝʥʝʨʥʳʭ ʩʝʪʝʡ ʠ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ɺʦʩʪʨʝʙʦʚʘʥʘ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʦʚ ʠ ʠʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʇʨʦʛʨʘʤʤʘ 

ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʤʝʞʦʪʨʘʩʣʝʚʫʶ ʢʦʤʘʥʜʥʫʶ ʨʘʙʦʪʫ. 

ɸʚʪʦʤʘʪʠʟʠʨʫʷ ʤʥʦʛʠʝ ʬʫʥʢʮʠʠ, ʚʳ ʤʦʞʝʪʝ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʚʦʟʥʠʢʥʫʪʴ ʧʦ ʥʝʚʥʠʤʘʪʝʣʴʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʢʘʯʝʩʪʚʦ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʚʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʘʪʩʷ. ɺ 

ʨʘʙʦʪʝ [3] ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ ʟʘʪʨʘʯʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ.  

 

ʈʠʩʫʥʦʢ 2 ï ʂʨʠʚʘʷ ʄʘʢʣʠʤʠ, ʧʦʢʘʟʳʚʘʶʱʘʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʚ BIM ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʚʫʭʤʝʨʥʳʤ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ 

 

ʅʘ ʥʝʤ ʚʠʜʥʦ, ʯʪʦ ʨʝʘʣʴʥʘʷ ʟʘʪʨʘʪʘ ʚʨʝʤʝʥʠ ʚ BIM, ʚ ʦʪʣʠʯʠʠ ʦʪ 2D-CAD, 

ʧʨʦʭʦʜʠʪ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʚʨʝʤʷ ʥʘ ʧʦʜʛʦʪʦʚʢʫ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʩʦʛʣʘʩʦʚʘʥʠʝ ʧʨʦʝʢʪʘ.  

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʙʘʟʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʪʦʠʤʦʩʪʴ ʦʙʲʝʢʪʘ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʜʘʪʴ ʪʦʯʥʫʶ ʩʤʝʪʫ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʚʳʰʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʥʘ ʫʯʝʪ 

ʨʠʩʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʘʷ ʩʠʩʪʝʤʘ ʩʦʟʜʘʝʪ ʧʨʦʟʨʘʯʥʦʩʪʴ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ, ʯʪʦ ʚʳʛʦʜʥʦ ʧʨʦʝʢʪʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʣʶʙʳʭ ʨʘʟʤʝʨʦʚ. 



ð 82 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠ 

ʠʥʞʝʥʝʨʥʳʝ ʩʠʩʪʝʤʳ ʣʶʙʦʡ ʩʣʦʞʥʦʩʪʠ. ʅʘ ʦʩʥʦʚʝ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʤʦʜʝʣʝʡ, 

ʩʧʝʮʠʘʣʠʩʪʳ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʨʘʙʦʪʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʠ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʨʝʙʫʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʦʚ [4].  

ɻʣʘʚʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Revit ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ɺʩʝ ʩʚʷʟʠ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʠ ʵʣʝʤʝʥʪʘʤʠ ʟʘʜʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʜʠʥʘʤʠʯʝʩʢʠ ʤʝʥʷʪʴ. ɼʚʫʥʘʧʨʘʚʣʝʥʥʘʷ ʘʩʩʦʮʠʘʪʠʚʥʦʩʪʴ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʩʪʦʪʫ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦʝʢʪ. ʀʥʘʯʝ ʛʦʚʦʨʷ, 

ʚʥʝʩʸʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʦ ʚʩʝʭ ʚʠʜʘʭ ʤʦʜʝʣʠ, ʪʝʤ ʩʘʤʳʤ 

ʫʣʫʯʰʘʷ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ [2]. ʂʦʥʮʝʧʮʠʷ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʮʝʣʦʩʪʥʦʩʪʴ ʧʨʦʝʢʪʘ ʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʚ ʦʜʥʦʤ ʬʘʡʣʝ.  

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʙʰʠʨʥʳʡ ʩʧʝʢʪʨ ʬʦʨʤʘʪʦʚ: DWG, 

DWF, DXF ʠ DGN, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʢʨʳʚʘʪʴ ʩʦʟʜʘʥʥʳʝ ʜʦʢʫʤʝʥʪʳ ʚ ʜʨʫʛʠʭ 

ʧʨʦʛʨʘʤʤʘʭ ʠ ʧʨʠʣʦʞʝʥʠʷʭ. 

ʀʟʫʯʝʥʠʝ Autodesk Revit ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ï ʘʨʭʠʪʝʢʪʦʨʦʚ ʠ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ, ʘ ʪʘʢʞʝ ʥʘʧʨʘʚʣʝʥʠʡ ʛʨʘʞʜʘʥʩʢʦʛʦ ʠ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʇʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʳʯʥʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʧʦʜʛʦʪʦʚʢʫ ʤʦʜʝʣʴʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʟʜʘʥʠʷ ʠʣʠ ʩʠʩʪʝʤʳ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʩʦʩʪʘʚʣʝʥʠʝ ʩʧʝʮʠʬʠʢʘʮʠʡ ʠ 

ʦʬʦʨʤʣʝʥʠʝ ʯʝʨʪʝʞʝʡ. ʄʝʪʦʜ "ʩʙʦʨʢʠ" - ʵʪʦ ʚʠʨʪʫʘʣʴʥʳʡ ʧʨʦʮʝʩʩ ʧʦʩʪʨʦʝʥʠʷ ʠʟ 

ʛʦʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ. ʕʪʦʪ ʤʝʪʦʜ ʠʤʝʝʪ ʩʠʩʪʝʤʥʫʶ ʩʪʨʫʢʪʫʨʫ: ʩʦʟʜʘʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʘ ʠ 

ʘʨʭʠʪʝʢʪʫʨʳ ʟʜʘʥʠʷ, ʜʘʣʝʝ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʘʥʥʦʪʘʮʠʡ, ʩʧʝʮʠʬʠʢʘʮʠʡ ʠ 

ʚʠʟʫʘʣʠʟʘʮʠʷ. 

ʉʦʟʜʘʥʠʝ ʧʨʦʝʢʪʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʟʘʜʘʥʠʷ ʫʨʦʚʥʝʡ ʠ ʦʩʝʡ, ʟʘʪʝʤ ʩʣʝʜʫʝʪ ʚʳʙʦʨ 

ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʦʢʦʥ ʠ ʜʚʝʨʝʡ, ʘ ʪʘʢʞʝ ʧʨʦʯʠʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʉʦʟʜʘʥʠʝ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʝʪʝʡ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, 

ʚʦʜʦʦʪʚʝʜʝʥʠʷ, ʚʝʥʪʠʣʷʮʠʠ, ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʛʘʟʦʩʥʘʙʞʝʥʠʷ, ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʠ 

ʩʚʷʟʠ. ɸʥʥʦʪʘʮʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʩʝ ʦʧʠʩʘʪʝʣʴʥʳʝ ʥʘʜʧʠʩʠ: ʨʘʟʤʝʨʳ, ʦʪʤʝʪʢʠ ʚʳʩʦʪ, 

ʚʳʥʦʩʢʠ. ʊʦ ʝʩʪʴ, ʦʥʠ ʦʪʦʙʨʘʞʘʶʪ ʠʤʝʥʥʦ ʪʝ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʫʶʪ ʚ ʤʦʜʝʣʠ, 

ʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʵʪʠʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ ʠʟʤʝʥʷʶʪʩʷ. ʉʧʝʮʠʬʠʢʘʮʠʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʩʪʨʘʠʚʘʝʤʫʶ ʪʘʙʣʠʮʫ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʨʘʩʯʝʪʘ ʤʦʜʝʣʠ ʟʜʘʥʠʷ, 

ʢʦʥʩʪʨʫʢʮʠʡ, ʩʠʩʪʝʤ ʠ ʠʭ ʵʣʝʤʝʥʪʦʚ. ʊʘʙʣʠʯʥʳʝ ʜʘʥʥʳʝ - ʵʪʦ ʧʦʣʥʦʮʝʥʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʥʝ ʪʦʣʴʢʦ ʬʦʨʤʠʨʫʝʪ ʩʧʝʮʠʬʠʢʘʮʠʠ ʜʣʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʜʦʢʫʤʝʥʪʝ, ʥʦ ʠ ʧʦʟʚʦʣʷʝʪ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʦʜʝʣʴ [5]. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʤʦʜʝʣʴ ʙʳʣʘ ʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʦʡ ʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʙʳʣʦ 

ʣʝʛʯʝ ʦʨʠʝʥʪʠʨʦʚʘʣʩʷ ʧʦ ʯʝʨʪʝʞʘʤ, Revit ʧʦʟʚʦʣʷʝʪ ʫʢʘʟʳʚʘʪʴ ʩʪʝʧʝʥʴ ʜʝʪʘʣʠʟʘʮʠʠ ʠ 

ʢʘʞʜʦʤʫ ʵʣʝʤʝʥʪʫ ʥʘʟʥʘʯʠʪʴ ʩʚʦʡ ʤʘʪʝʨʠʘʣ ʠ ʚʳʙʨʘʪʴ ʮʚʝʪ, ʥʘʧʨʠʤʝʨ, ʢʠʨʧʠʯ, 

ʞʝʣʝʟʦʙʝʪʦʥ, ʜʝʨʝʚʦ ʠ ʜʨʫʛʠʝ ʤʘʪʝʨʠʘʣʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, Autodesk Revit ʫʜʦʙʝʥ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. 

ʅʦ ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʜʦʩʪʦʠʥʩʪʚʘ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʩʫʱʝʩʪʚʫʶʪ ʠ ʥʝʜʦʩʪʘʪʢʠ:  

1) ʆʪʩʫʪʩʪʚʠʝ ʈʦʩʩʠʡʩʢʠʭ ʥʦʨʤ ʠ ʥʝʙʦʣʴʰʘʷ ʙʠʙʣʠʦʪʝʢʘ ʩʝʤʝʡʩʪʚ. Revit-ʵʪʦ 

ʜʦʚʦʣʴʥʦ ʛʠʙʢʘʷ ʧʨʦʛʨʘʤʤʘ, ʚ ʢʦʪʦʨʦʡ ʥʝʪʨʫʜʥʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʚʩʝ 

ʩʝʤʝʡʩʪʚʘ, ʰʪʘʤʧʳ ʠ ʤʘʨʢʠ ʠ ʧʨʠʜʘʪʴ ʠʤ ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʄʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ Revit - ʵʪʦ ʥʝ ʨʘʟʦʚʘʷ ʧʨʦʛʨʘʤʤʘ, ʘ ʦʚʣʘʜʝʥʠʝ ʚʩʝʤʠ ʝʝ ʧʨʝʣʝʩʪʷʤʠ ʟʘʡʤʝʪ 

ʥʝʤʘʣʦ ʚʨʝʤʝʥʠ. 

2) ʊʨʫʜʥʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. Revit ʧʦʣʝʟʝʥ ʜʣʷ ʘʨʭʠʪʝʢʪʦʨʦʚ ʠ ʠʥʞʝʥʝʨʦʚ, 

ʥʦ ʜʠʟʘʡʥʝʨʳ ʠʥʪʝʨʴʝʨʘ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʦʯʘʨʦʚʘʥʳ, ʧʦʩʢʦʣʴʢʫ Revit ʥʝ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ 

ʧʨʦʩʪʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʣʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʧʨʠʤʝʥʝʥʠʷ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʠʟʘʡʥʝʨʩʢʠʭ ʨʝʰʝʥʠʡ. 

3) ʇʨʦʠʟʚʦʜʩʪʚʦ ʤʘʩʩʦʚʦʛʦ ʨʘʩʯʝʪʘ ʦʯʝʥʴ ʩʣʦʞʥʦ. ɽʜʠʥʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ 

ʚʳʧʦʣʥʠʪʴ ʨʘʩʯʝʪ - ʩʦʭʨʘʥʠʪʴ ʩʦʟʜʘʥʥʳʡ ʬʘʡʣ ʚ ʥʫʞʥʦʤ ʬʦʨʤʘʪʝ ʠ ʨʘʩʩʯʠʪʘʪʴ 

ʥʝʦʙʭʦʜʠʤʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʜʨʫʛʦʡ ʧʦʜʭʦʜʷʱʝʡ ʧʨʦʛʨʘʤʤʝ (ʉʘʧʬʠʨ, ʃʠʨʘ, SCAD). 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 83 ð   

 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝ ʩʢʘʟʘʥʥʦʛʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ: ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ Revit 

ʦʩʥʦʚʘʥ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ 

(BIM), ʦʙʲʝʜʠʥʷʶʱʠʡ ʚ ʩʝʙʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʟʜʘʥʠʡ, ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ ʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʟʜʘʥʠʡ. 

***  

1. ɹʘʢʣʫʰʠʥʘ ʀ.ɺ. ʆʙ ʠʥʪʝʛʨʘʮʠʠ BIMïʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʚʫʟʘ//ʊʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʦ ʦʙʨʘʟʦʚʘʥʠʷ.2020. ï ˉ58.  ï ʉ. 14-17. 

2. ʇʘʚʣʦʚ ʅ.ɻ., ʂʫʟʥʝʮʦʚ ɸ.ɸ., ʅʠ ɽ.ʅ., ʌʘʣʝʝʚʘ ɽ.ɺ. BIM ʩʠʩʪʝʤʳ. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 
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Аннотация 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʤʥʦʛʦ ʨʘʩʭʦʜʘ ʧʨʠ 

ʣʘʤʠʥʘʨʥʦʤ ʠ ʪʫʨʙʫʣʝʥʪʥʦʤ ʪʝʯʝʥʠʠ ʞʠʜʢʦʩʪʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚʠʭʨʝʚʦʡ ʜʦʨʦʞʢʠ 

ʂʘʨʤʘʥʘ, ʚ ʢʦʪʦʨʦʡ ʫʯʠʪʳʚʘʶʪʩʷ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʞʠʜʢʦʩʪʠ. 

Ключевые слова: ʫʣʴʪʨʘʟʚʫʢ, ʜʘʚʣʝʥʠʝ, ʦʙʲʝʤʥʳʡ ʨʘʩʭʦʜ, ʪʝʤʧʝʨʘʪʫʨʥʳʝ 

ʟʘʚʠʩʠʤʦʩʪʠ, ʣʘʤʠʥʘʨʥʦʝ ʪʝʯʝʥʠʝ, ʪʫʨʙʫʣʝʥʪʥʦʝ ʪʝʯʝʥʠʝ, ʚʠʭʨʝʚʘʷ ʜʦʨʦʞʢʘ ʂʘʨʤʘʥʘ. 

 

Abstract 

Formulas are proposed for determining the volume flow rate for laminar and turbulent 

water flow with the formation of a vortex path. These formulas take into account the 

temperature dependence of some water parameters. 

Keywords: ultrasound, pressure, volume flow, temperature dependencies, laminar 

flow, turbulent flow. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ ʤʥʦʞʝʩʪʚʦ ʩʧʦʩʦʙʦʚ ʠ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ 

ʨʘʩʭʦʜʘ ʚʝʱʝʩʪʚʘ. ʏʘʩʪʴ ʠʟ ʥʠʭ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʫʣʴʪʨʘʟʚʫʢʘ. ʇʨʠ ʵʪʦʤ ʝʩʪʴ 

ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʣʘʤʠʥʘʨʥʳʡ ʧʦʪʦʢ, ʘ ʜʨʫʛʠʝ ï ʪʫʨʙʫʣʝʥʪʥʳʡ. ʆʜʥʠʤ 

ʠʟ ʚʠʜʦʚ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʧʦʪʦʢʘ ʷʚʣʷʝʪʩʷ ʚʠʭʨʝʚʘʷ ʜʦʨʦʞʢʘ ʂʘʨʤʘʥʘ. ɸʚʪʦʨʘʤʠ ʨʘʙʦʪʳ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʭʦʜʘ ʩʨʝʜʳ ʩ ʧʦʤʦʱʴʶ ʫʣʴʪʨʘʟʚʫʢʘ 

ʧʨʠ ʣʘʤʠʥʘʨʥʦʤ ʧʦʪʦʢʝ ʠ ʧʨʠ ʪʫʨʙʫʣʝʥʪʥʦʤ ʧʦʪʦʢʝ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚʠʭʨʝʚʦʡ ʜʦʨʦʞʢʠ 

ʂʘʨʤʘʥʘ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʣʘʤʠʥʘʨʥʦʤ ʪʝʯʝʥʠʠ ʞʠʜʢʦʩʪʠ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʨʘʚʥʘ 

[3, ʩ. 11]: 

6̒ ̑

0 0

σςϽʈ˟ϽÌ
ϽÄȟ 



ð 84 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʛʜʝ ὖ ï ʜʘʚʣʝʥʠʝ  ʚ ʩʝʯʝʥʠʠ ɸ-ɸ, ʇʘ; 

ὖ ï ʜʘʚʣʝʥʠʝ ʚ ʩʝʯʝʥʠʠ ɹ-ɹ, ʇʘ; 

ὰ ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʝʯʝʥʠʷʤʠ ɸ-ɸ ʠ ɹ-ɹ, ʤ; 

Ὠ ï ʜʠʘʤʝʪʨ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʤ; 

‘˟ ï ʜʠʥʘʤʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ ʚʦʜʳ, ʇʘÖʩ [5] 

‘˟
ρȟχχϽρπ

ρ πȟπσσχÖ˟ πȟπππςςρÖ˟ ÖπȟωψτπȟτψσϽρπ Ͻ˟
Ȣ 

 

 
ʈʠʩʫʥʦʢ 1 ï ʃʘʤʠʥʘʨʥʳʡ ʧʦʪʦʢ 

 

ɸ ʦʙʲʝʤʥʳʡ ʨʘʩʭʦʜ ʚ ʩʣʫʯʘʝ ʪʨʫʙʦʧʨʦʚʦʜʘ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ ʨʘʚʝʥ: 

1 6̒ Ͻ̑
ʌϽÄ

τ
 

ʇʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʦʩʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚ ʩʝʯʝʥʠʠ ɸ-ɸ ʠ ɹ-ɹ ʜʠʘʤʝʪʨʘʣʴʥʦ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʠʩʪʦʯʥʠʢ ʠ ʧʨʠʝʤʥʠʢ ʫʣʴʪʨʘʟʚʫʢʘ. ʅʘ ʦʩʥʦʚʝ [1, ʩ.10],  

[3, ʩ. 4], [4] ʘʚʪʦʨʘʤʠ ʨʘʙʦʪʳ ʧʦʣʫʯʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʜʘʚʣʝʥʠʷ ʠ ʩʢʦʨʦʩʪʠ ʟʚʫʢʘ: 

0 0 σϽρπϽ
ρ

ɼϽ
Ä
Ô Ͻ

ωωυȟχ
πȟωψτπȟτψσϽρπ Ͻ˟

σϽρπ  

ʛʜʝ ὖ ï ʪʝʢʫʱʝʝ ʜʘʚʣʝʥʠʝ, ʇʘ, 

ὖ ï ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ, 101325 ʇʘ, 

 τȟττϽρπ  ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʞʠʤʘʝʤʦʩʪʠ ʚʦʜʳ, ʤϽʩ2/ʢʛ, 

Ὠ ï ʜʠʘʤʝʪʨ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʤ, 

ὸ ï ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʫʣʴʪʨʘʟʚʫʢʘ ʧʦ ʩʝʯʝʥʠʶ, ʩ, 

 ˟ï ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ, ᴈ. 

ʇʨʠ ʵʪʦʤ ʜʘʚʣʝʥʠʝ 0 ʠ 0, ʧʦʩʯʠʪʘʥʥʳʝ ʧʦ ʬʦʨʤʫʣʝ ʚʳʰʝ, ʥʝ ʙʫʜʫʪ ʨʘʚʥʳ ʜʨʫʛ 
ʜʨʫʛʫ ʚʚʠʜʫ ʧʦʪʝʨʠ ʥʘʧʦʨʘ.  

ʈʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʫʣʴʪʨʘʟʚʫʢʘ ʧʦ ʩʝʯʝʥʠʶ ɸ-ɸ ʠ ʧʦ ʩʝʯʝʥʠʶ 

ɹ-ɹ ʠ ʩʯʠʪʘʝʪʩʷ ʜʘʚʣʝʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦʤ ʩʝʯʝʥʠʠ. ɺʩʣʝʜʩʪʚʠʝ ʤʘʣʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʩʞʠʤʘʝʤʦʩʪʠ ʚʦʜʳ, ʟʥʘʯʝʥʠʷ ʚʨʝʤʝʥʠ ʧʨʦʭʦʞʜʝʥʠʠ ʥʘ ʩʝʯʝʥʠʷʭ ɸ-ɸ ʠ ɹ-ɹ ʙʫʜʫʪ 

ʦʪʣʠʯʘʪʴʩʷ ʥʘ ʦʯʝʥʴ ʤʘʣʳʝ ʚʝʣʠʯʠʥʳ, ʯʪʦ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʦʙʣʝʤʘʪʠʯʥʳʤ ʜʣʷ ʨʘʙʦʪʳ 

ʪʘʢʠʭ ʩʠʛʥʘʣʦʚ ʎɸʇ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ, ʦʜʥʘʢʦ ʠʟʚʝʩʪʥʘ DSP-ʪʝʭʥʦʣʦʛʠʷ ʮʠʬʨʦʚʳʭ 

ʩʠʛʥʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ, ʠʤʝʶʱʠʭ ʨʘʟʨʝʰʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʜʦ 1Ö10
-9

 ʩ [2, ʩ.102]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʲʝʤʥʳʡ ʨʘʩʭʦʜ: 

1
ʌϽ0 0

ρςψϽʈ˟ϽÌ
ϽÄ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 85 ð   

 

ʅʘ ʦʩʥʦʚʝ [1, ʩ. 10],  [3, ʩ. 4], [4] ɸʚʪʦʨʘʤʠ ʨʘʙʦʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʛʨʘʬʠʯʝʩʢʠʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʧʣʦʪʥʦʩʪʠ ʦʪ ʜʘʚʣʝʥʠʷ ʠ ʩʢʦʨʦʩʪʠ ʟʚʫʢʘ ʚ ʚʦʜʝ ʦʪ ʜʘʚʣʝʥʠʷ. 

 

 

 

 

ʈʠʩʫʥʦʢ 2 ï ɻʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʣʦʪʥʦʩʪʠ ʚʦʜʳ ʠ ʩʢʦʨʦʩʪʠ ʟʚʫʢʘ ʦʪ ʜʘʚʣʝʥʠʷ  



ð 86 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɺ ʩʣʫʯʘʝ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʧʦʪʦʢʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚʠʭʨʝʚʦʡ ʜʦʨʦʞʢʠ ʂʘʨʤʘʥʘ 

ʜʘʚʣʝʥʠʝ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦ ʧʦ ʜʣʠʥʝ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʘ ʫʯʘʩʪʢʘʤʠ. ɸʚʪʦʨʘʤʠ 

ʩʪʘʪʴʠ ʧʨʝʜʣʦʞʝʥʦ ʩʣʝʜʫʶʱʝʝ ʨʝʰʝʥʠʝ. ʅʘ ʧʫʪʠ ʫʣʴʪʨʘʟʚʫʢʘ ʤʦʞʝʪ ʧʦʧʘʜʘʪʴʩʷ 

ʥʝʩʢʦʣʴʢʦ ʫʯʘʩʪʢʦʚ ʩ ʨʘʟʣʠʯʥʳʤ ʜʘʚʣʝʥʠʝʤ. ʆʙʱʝʝ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʩʦʩʪʘʚʠʪ: 

Ô̏̂̚
Ø

Ã
 

ʛʜʝ Ø ï ʧʨʦʪʷʞʝʥʥʦʩʪʴ i-ʛʦ ʫʯʘʩʪʢʘ, ʤ, 

Ã ï ʩʢʦʨʦʩʪʴ ʟʚʫʢʘ ʚ i-ʤ ʫʯʘʩʪʢʝ, ʤ/ʩ. 

Î ï ʢʦʣʠʯʝʩʪʚʦ ʫʯʘʩʪʢʦʚ. 

ɽʩʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚʠʭʨʠ ʥʝ ʦʙʨʘʟʫʶʪʩʷ, ʪʦ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ 

ʫʣʴʪʨʘʟʚʫʢʘ ʧʦ ʜʠʘʤʝʪʨʫ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩʦʩʪʘʚʠʪ: 

Ô
Ä

Ã
 

ʉʜʚʠʛ ʬʘʟʳ ʩʦʩʪʘʚʠʪ: 

Ў• ϽȿÔ Ô̏̂ȿ̚ 

ʛʜʝ .ï ʫʛʣʦʚʘʷ ʯʘʩʪʦʪʘ ʫʣʴʪʨʘʟʚʫʢʘ, ʨʘʜ/ʩ  

ʅʘ ʦʩʥʦʚʝ [2, ʩ. 10],  [3, ʩ. 4], [4]  ʘʚʪʦʨʘʤʠ ʨʘʙʦʪʳ ʧʦʣʫʯʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ 

ʦʙʲʝʤʥʦʛʦ ʨʘʩʭʦʜʘ ʦʪ ʩʜʚʠʛʘ ʬʘʟʳ: 

1

ЎʒϽ6̒ Ͻ̑πȟςρςÄ
ςȟχʈ4
ʍϽ6̒ ̑

Ͻʌ

ψÁϽʖϽɼϽ
ωωυȟχ

πȟωψτπȟτψσϽρπ Ͻ˟
 
 

ʛʜʝ Ўʒ ï ʠʟʤʝʨʷʝʤʳʡ ʩʜʚʠʛ ʬʘʟʳ, ʨʘʜ, 

6̒  ̑ï ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ, ʤ/ʩ, 

 τȟττϽρπ  ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʞʠʤʘʝʤʦʩʪʠ ʚʦʜʳ, ʤϽʩ2/ʢʛ, 

Ὠ ï ʜʠʘʤʝʪʨ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʤ, 

ὸ ï ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʫʣʴʪʨʘʟʚʫʢʘ ʧʦ ʩʝʯʝʥʠʶ, ʩ, 

˟ ςπᴈ ï ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ, 

‘˟ ï ʜʠʥʘʤʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ ʚʦʜʳ, ʇʘϽʩ, 
Á ï ʰʠʨʠʥʘ ʪʝʣʘ ʦʙʪʝʢʘʥʠʷ, ʤ 

.ï ʫʛʣʦʚʘʷ ʯʘʩʪʦʪʘ ʫʣʴʪʨʘʟʚʫʢʘ, ʨʘʜ/ʩ  
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ɼʦʩʪʦʠʥʩʪʚʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʤʥʦʛʦ ʨʘʩʭʦʜʘ ʜʣʷ ʣʘʤʠʥʘʨʥʦʛʦ ʪʝʯʝʥʠʷ ʧʦ ʪʘʢʦʡ 

ʬʦʨʤʫʣʝ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ 

ʫʪʦʯʥʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʧʘʨʘʤʝʪʨʦʚ ʬʦʨʤʫʣʳ. ʅʝʜʦʩʪʘʪʢʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʤʥʦʛʦ 

ʨʘʩʭʦʜʘ ʜʣʷ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʪʝʯʝʥʠʷ ʧʦ ʪʘʢʦʡ ʬʦʨʤʫʣʝ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʦʚʝʜʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ, ʢʦʣʠʯʝʩʪʚʦ ʠ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʫʯʘʩʪʢʦʚ. ʆʙʱʠʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʵʪʠʭ ʬʦʨʤʫʣ ʷʚʣʷʝʪʩʷ ʫʯʝʪ 

ʪʝʤʧʝʨʘʪʫʨʳ. ʆʙʱʠʤ ʠʭ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʥʝʣʠʥʝʡʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʘʚʣʝʥʠʷ ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ. 
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Аннотация 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʦʢʨʳʪʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ 

ʧʦʛʦʜʥʦʡ ʩʠʪʫʘʮʠʠ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʩʯʝʪʦʚ ʜʣʷ ʚʳʙʦʨʘ 

ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʧʦ ʟʠʤʥʝʤʫ ʩʦʜʝʨʞʘʥʠʶ. 

Ключевые слова: ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʤʝʥʝʜʞʤʝʥʪ, ʟʠʤʥʝʝ ʩʦʜʝʨʞʘʥʠʝ, 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʩʦʩʪʦʷʥʠʝ ʧʦʢʨʳʪʠʷ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

 

Abstract 

The article deals with forecasting the condition of covering transport structures using 

mathematical modeling methods in the conditions of uncertainty of the weather situation. A 

sequence of calculations is presented for selecting the optimal strategy for organizing work on 

winter maintenance. 

Keywords: operational management, winter maintenance, meteorological 

information, states of surfase, mathematical modeling. 

 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʦʙʩʣʫʞʠʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ 

ʜʦʨʦʛ ʠ ʧʨʦʯʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʧʣʘʥʠʨʫʝʪʩʷ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʘ ʩʦʜʝʨʞʘʥʠʷ 

ʠ ʦʪʥʦʩʠʪʩʷ ʢ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʤʫ ʤʝʥʝʜʞʤʝʥʪʫ. ɸʥʘʣʠʟ ʟʘʜʘʯ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʟʠʤʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ (ɿʉɸɼ) ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚʳʙʦʨ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ  ʧʨʠʥʠʤʘʝʪʩʷ ʜʦʨʦʞʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʝʡ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʦʛʦʜʥʦʡ ʩʠʪʫʘʮʠʠ. ʆʥʘ ʩʚʷʟʘʥʘ ʢʘʢ ʩ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴʶ ʦ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʚʦʟʤʦʞʥʦʩʪʷʭ ʠʭ ʠʟʤʝʥʝʥʠʷ, 

ʪʘʢ ʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ ʦ ʚʣʠʷʥʠʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʩʦʩʪʦʷʥʠʝ 

ʜʦʨʦʞʥʳʭ ʧʦʢʨʳʪʠʡ. ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤ ʠ ʤʥʦʛʦʦʙʨʘʟʥʳʤ ʜʣʷ ʚʝʜʝʥʠʷ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ  

ʟʠʤʥʠʡ ʧʝʨʠʦʜ.  

ʇʦʠʩʢ ʧʫʪʝʡ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʘʤʠ ʧʦ ʟʠʤʥʝʤʫ ʩʦʜʝʨʞʘʥʠʶ ʜʦʨʦʛ 

ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʝʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʪʝʦʨʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʝʨʘʮʠʡ, ʘ ʚʳʙʦʨ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʷʪʴ ʚ ʢʣʘʩʩʝ ʟʘʜʘʯ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ.  

ʇʨʠ ʚʳʙʦʨʝ ʪʘʢʦʛʦ ʨʝʰʝʥʠʷ ʨʠʩʢ ʜʦʨʦʞʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʥʷʪʴ ʥʝʧʨʘʚʠʣʴʥʫʶ 

ʩʪʨʘʪʝʛʠʶ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʢʘʯʝʩʪʚʘ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʧʦʣʫʯʝʥʥʦʡ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʦʪ ʧʦʣʥʦʪʳ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʚʳʙʦʨʝ ʩʭʝʤʳ ʚʳʧʦʣʥʝʥʠʷ  ʨʘʙʦʪ ï ʫʧʨʘʚʣʷʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʙʲʝʢʪ.  

ɺʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ ʟʠʤʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʘʚʪʦʜʦʨʦʛ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʷʚʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʝ ʪʨʝʙʫʝʤʦʛʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʢʨʳʪʠʷ ʩ ʨʘʩʯʝʪʦʤ ʢʦʣʠʯʝʩʪʚʘ 

ʨʝʘʛʝʥʪʦʚ ʜʣʷ ʝʛʦ ʦʙʨʘʙʦʪʢʠ [1]. 

ɼʣʷ ʨʘʩʯʝʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʣʦʨʠʜʦʚ ʥʘ ʜʦʨʦʛʝ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʘ, ʨʘʩʭʦʜʫʝʤʦʛʦ ʟʘ 

ʟʠʤʥʠʡ ʧʝʨʠʦʜ,  ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ  ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʧʦʢʨʳʪʠʷ (ʩʫʭʦʝ, 

ʤʦʢʨʦʝ, ʩʢʦʣʴʟʢʦʝ, ʩʥʝʞʥʳʡ ʥʘʢʘʪ, ʨʳʭʣʳʡ ʩʥʝʛ) ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʪʦʤ, 

ʥʫʞʜʘʝʪʩʷ ʣʠ ʧʦʢʨʳʪʠʝ ʚ ʦʙʨʘʙʦʪʢʝ ʠʣʠ ʥʝʪ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʨʘʩʭʦʜʘ 
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ʨʝʘʛʝʥʪʘ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ  ʪʨʝʙʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ 

ʚʦʟʜʫʭʘ ʠ ʢʦʣʠʯʝʩʪʚʝ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ. 

ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʚʦʟʤʦʞʥʳʭ ʩʣʫʯʘʝʚ ʦʙʨʘʟʦʚʘʥʠʷ 

ʩʢʦʣʴʟʢʦʩʪʠ ʥʘ ʜʦʨʦʛʘʭ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʦʜʝʣʴ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʘʷ ʜʘʥʥʳʝ 

ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʤʝʪʝʦʩʪʘʥʮʠʷʭ [2]. 

ʈʘʩʯʝʪ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

½ ʚʚʦʜʠʣʠʩʴ ʜʘʥʥʳʭ ʦʙ ʫʯʘʩʪʢʝ ʜʦʨʦʛʠ (ʢʦʥʩʪʨʫʢʮʠʷ ʜʦʨʦʞʥʦʡ ʦʜʝʞʜʳ); 

½ ʫʯʠʪʳʚʘʣʠʩʴ ʜʘʥʥʳʭ ʟʘ ʜʝʥʴ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʤʝʪʝʦʩʪʘʥʮʠʠ; 

½ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ; 

½ ʧʨʦʚʝʨʷʣʠʩʴ ʩʦʚʧʘʜʝʥʠʷ ʫʩʣʦʚʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʦʙʨʘʟʦʚʘʥʠʝ 

ʩʢʦʣʴʟʢʦʩʪʠ [3]; 

½ ʚʳʚʦʜʠʣʘʩʴ ʧʝʯʘʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʆʙʨʘʙʦʪʢʘ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʠ ʜʦʨʦʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠʜʦʨʦʞʥʦʡ ʧʦʣʦʩʳ ʚʳʙʨʦʩʘʤʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠ 

ʇɻʄ ʧʨʠ ʟʠʤʥʝʤ ʩʦʜʝʨʞʘʥʠʠ ʜʦʨʦʛ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʪʨʠ ʵʪʘʧʘ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ 

ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʧʦ ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ SOSP ʩ ʩʦʟʜʘʥʠʝʤ ʘʨʭʠʚʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ (ʙʘʟʳ ʜʘʥʥʳʭ) ʦ ʚʦʟʤʦʞʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʢʨʳʪʠʷ ʠ ʝʛʦ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ (ɹɼ SP), ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʦʟʤʦʞʥʳʭ 

ʩʣʫʯʘʷʭ ʦʙʨʘʟʦʚʘʥʠʷ ʩʢʦʣʴʟʢʦʩʪʠ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʘʥʘʣʠʟʘ ʘʪʤʦʩʬʝʨʥʳʝ ʷʚʣʝʥʠʷ ʠ 

ʦʩʘʜʢʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʦʢʨʳʪʠʷ, ʙʳʣʠ ʨʘʟʙʠʪʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: ʞʠʜʢʠʝ 

ʦʩʘʜʢʠ, ʪʚʝʨʜʳʝ ʦʩʘʜʢʠ, ʛʦʣʦʣʝʜʥʦ-ʠʟʤʦʨʦʟʝʚʳʝ ʷʚʣʝʥʠʷ [3]. 

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʙʳʣʘ ʧʝʨʝʥʝʩʝʥʘ ʚ ʩʧʝʮʠʘʣʴʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ 

METST, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʤʥʦʛʦʢʨʘʪʥʦ ʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʧʨʦʠʟʚʦʜʠʪʴ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʣʶʙʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʝʝ ʟʘʧʠʩʝʡ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʨʷʤʦʡ 

ʜʦʩʪʫʧ ʢ ʣʶʙʦʡ ʟʘʧʠʩʠ. 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ ʜʦʨʦʞʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʩʚʝʜʝʥʘ ʚ ʙʘʟʫ ʜʘʥʥʳʭ KDORM. ɼʘʥʥʳʝ ʦ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʚʝʜʝʥʳ ʠʟ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʙʘʥʢʘ ʜʦʨʦʞʥʳʭ ʜʘʥʥʳʭ (ɸɹɼɼ) ɼʆʈʆɻɸ. ʇʨʠ ʵʪʦʤ ʦʪʜʝʣʴʥʳʝ 

ʙʘʟʳ ʜʘʥʥʳʭ ʙʳʣʠ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʳ ʩ ʮʝʣʴʶ ʫʯʝʪʘ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʠʤʥʝʤʫ ʧʝʨʠʦʜʫ. ʀʟʤʝʥʝʥʠʝ ʜʦʨʦʞʥʳʭ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʚ ɸɹɼɼ ɼʆʈʆɻɸ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ  ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʘ 1 

ɺʥʝʩʝʥʠʝ ʧʦʧʨʘʚʦʢ, ʚʣʠʷʶʱʠʭ ʥʘ ʫʨʦʚʝʥʴ ʚʳʙʨʦʩʦʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ,  

ʚ ɸɹɼɼ ɼʆʈʆɻɸ 
ɹʘʟʳ ʜʘʥʥʳʭ ɸɹɼɼ çɼʦʨʦʛʘè ʀʟʤʝʥʝʥʠʷ, ʚʥʝʩʝʥʥʳʝ ʚ ɹɼ, 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʨʘʩʯʝʪʦʚ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ɹɼ ʉʦʜʝʨʞʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ 

dtp. dbf 
ɼʘʥʥʳʝ ʦ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʧʨʦʠʩʰʝʩʪʚʠʷʭ 

ɺʳʜʝʣʝʥʳ ɼʊʇ, ʧʨʦʠʟʦʰʝʜʰʠʝ ʚ 

ʟʠʤʥʠʡ ʧʝʨʠʦʜ 

intens. dbf ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʩʦʩʪʘʚ ʜʚʠʞʝʥʠʷ 

ɺʚʝʜʝʥʳ ʧʦʧʨʘʚʦʯʥʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʩ ʫʯʝʪʦʤ ʠʟʤʝʥʝʥʠʡ 

ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ 

oboch l. dbf 

oboch p. dbf 

ɼʘʥʥʳʝ ʦ ʰʠʨʠʥʝ ʠ ʩʦʩʪʦʷʥʠʠ ʣʝʚʦʡ 

ʠ ʧʨʘʚʦʡ ʦʙʦʯʠʥ 
ʂ ʜʘʥʥʳʤ ʜʠʘʛʥʦʩʪʠʢʠ ʂʧʦʧʨ=0.5 

rown. dbf ɼʘʥʥʳʝ ʦ ʨʦʚʥʦʩʪʠ ʧʦʢʨʳʪʠʷ 
ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʦʷʥʠʷ 

ʧʦʢʨʳʪʠʷ 

scepl. dbf ɼʘʥʥʳʝ ʦ ʢʦʵʬʬʠʮʠʝʥʪʝ ʩʮʝʧʣʝʥʠʷ 
ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʦʷʥʠʷ 

ʧʦʢʨʳʪʠʷ 

ukrep. dbf ʐʠʨʠʥʘ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʂ ʜʘʥʥʳʤ ʜʠʘʛʥʦʩʪʠʢʠ ʂʧʦʧʨ=0.8 

widim. dbf 
ɼʘʥʥʳʝ ʦ ʚʠʜʠʤʦʩʪʠ ʚ ʧʣʘʥʝ ʠ 

ʧʨʦʜʦʣʴʥʦʤ ʧʨʦʬʠʣʝ 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʦʩʘʜʢʦʚ 

 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 89 ð   

 
ɿʥʘʯʝʥʠʷ  ʧʦʧʨʘʚʦʯʥʳʭ  ʢʦʵʬʬʠʮʠʝʥʪʦʚ  ʢ ʜʘʥʥʳʤ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʠʥʷʪʳ   ʧʦ 

ʜʘʥʥʳʤ ɺʘʩʠʣʴʝʚʘ ɸ.ʇ. [4]. 
ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʩʯʝʪʦʚ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ ʚʠʜʝ ʙʘʟʳ 

ʜʘʥʥʳʭ ɹɼ SP (ʩʦʩʪʦʷʥʠʝ ʧʦʢʨʳʪʠʷ), ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 
ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ. ʀʤʝʶʱʝʡʩʷ ʚ ʥʝʡ ʠʥʬʦʨʤʘʮʠʠ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 
ʢʦʣʠʯʝʩʪʚʘ ʇɻʄ, ʨʘʩʭʦʜʫʝʤʳʭ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʪʝʛʠʷʭ 
ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʧʦ ʟʠʤʥʝʤʫ ʩʦʜʝʨʞʘʥʠʶ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʠʣʠʩʴ  ʨʘʩʯʝʪʳ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, 
ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʩʦʩʪʦʷʥʠʡ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ. ɺʪʦʨʦʡ ʵʪʘʧ ʧʦʟʚʦʣʠʣ ʩʬʦʨʤʠʨʦʚʘʪʴ 
ʙʘʟʳ ʜʘʥʥʳʭ ʩ ʨʘʩʯʝʪʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ ʜʚʠʞʝʥʠʷ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʜʦʨʦʛʠ ʜʣʷ 
ʢʘʞʜʦʛʦ ʠʟ ʩʦʩʪʦʷʥʠʡ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ.  ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʙʳʣʠ ʩʦʟʜʘʥʳ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʙʘʟʳ ʜʘʥʥʳʭ (SKOR_S ï ʜʣʷ ʩʫʭʦʛʦ  ʧʦʢʨʳʪʠʷ, SKOR_SN- ʜʣʷ 
ʧʦʢʨʳʪʠʷ ʩʦ ʩʥʝʞʥʳʤ ʥʘʢʘʪʦʤ, SKOR_G ï ʜʣʷ ʩʢʦʣʴʟʢʦʛʦ ʧʦʢʨʳʪʠʷ, SKOR_RS ï ʜʣʷ 
ʧʦʢʨʳʪʠʷ ʩʦ ʩʣʦʝʤ ʨʳʭʣʦʛʦ ʩʥʝʛʘ). 

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠʜʦʨʦʞʥʦʡ 
ʧʦʣʦʩʳ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʧʦ ʧʨʦʛʨʘʤʤʝ EK_ZIMA  ʠ ʩʦʟʜʘʥʠʝ ʙʘʟ ʜʘʥʥʳʭ ʦ 
ʪʨʘʥʩʧʦʨʪʥʳʭ ʚʳʙʨʦʩʘʭ ʠ ʢʦʣʠʯʝʩʪʚʝ ʇɻʄ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʦʷʥʠʷ ʧʦʢʨʳʪʠʷ, 
ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʥʘʭʦʞʜʝʥʠʷ ʧʦʢʨʳʪʠʷ ʚ 
ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤ ʩʦʩʪʦʷʥʠʠ.  

ʇʨʦʛʨʘʤʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ɹɼ SP, ʫʯʠʪʳʚʘʝʪ ʜʘʥʥʳʝ ʦ 
ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ (ʩʢʦʨʦʩʪʴ, 
ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ ʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʟʜʫʭʘ).  ʇʨʦʛʨʘʤʤʘ EK_ZIMA  ʩʦʩʪʦʠʪ ʠʟ ʨʷʜʘ 
ʧʨʦʮʝʜʫʨ, ʧʝʨʝʯʝʥʴ ʢʦʪʦʨʳʭ ʧʨʠʚʦʜʠʪʩʷ ʚ ʪʘʙʣ. 2. 

ʊʘʙʣʠʮʘ 2 
ʇʨʦʮʝʜʫʨʳ ʧʨʦʛʨʘʤʤʳ EK_ZIMA ʠ ʠʭ ʥʘʟʥʘʯʝʥʠʝ 

ʅʘʟʚʘʥʠʝ 
ʧʨʦʮʝʜʫʨʳ 

ʅʘʟʥʘʯʝʥʠʝ 

EK_ZIMA 
ɻʦʣʦʚʥʦʡ ʤʦʜʫʣʴ ʧʨʦʛʨʘʤʤʳ. ʆʩʫʱʝʩʪʚʣʷʝʪ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʤ ʚʚʦʜʘ ʜʘʥʥʳʭ, 

ʨʘʩʯʝʪʦʤ ʠ ʚʳʚʦʜʦʤ ʨʝʟʫʣʴʪʘʪʦʚ. 

ABDD ɺʚʦʜ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠʟ ɸɹɼɼ ɼʦʨʦʛʘ ʦ ʩʦʩʪʘʚʝ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ 

VVOD 
ɺʚʦʜ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʩʦʩʪʦʷʥʠʷ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ, 

ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʜʘ ʩʦʩʪʦʷʥʠʷ 
ʧʦʢʨʳʪʠʷ 

EMIS ɺʳʯʠʩʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʦʧʣʠʚʘ ʠ ʤʦʱʥʦʩʪʠ ʵʤʠʩʩʠʠ. 

CO_NO2 ʈʘʩʯʝʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ TR_VBR 

SKOLZ ɺʳʙʦʨʢʘ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ SP ʟʘʧʠʩʝʡ ʦ ʩʢʦʣʴʟʢʦʤ ʧʦʢʨʳʪʠʠ 

CL_CK 
ʈʘʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʪʠʚʦʛʦʣʦʣʝʜʥʳʭ ʨʝʘʛʝʥʪʦʚ ʜʣʷ ʣʠʢʚʠʜʘʮʠʠ ʢʘʞʜʦʛʦ ʩʣʫʯʘʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʣʴʜʘ 

NAKAT  ɺʳʙʦʨʢʘ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ SP ʟʘʧʠʩʝʡ ʦ ʩʥʝʞʥʦʤ ʥʘʢʘʪʝ 

CL_NAK 
ʈʘʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʪʠʚʦʛʦʣʦʣʝʜʥʳʭ ʨʝʘʛʝʥʪʦʚ ʜʣʷ ʣʠʢʚʠʜʘʮʠʠ ʢʘʞʜʦʛʦ ʩʣʫʯʘʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʩʥʝʞʥʦʛʦ ʥʘʢʘʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ ʠ 
ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

F_BAZA ʌʦʨʤʠʨʦʚʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ KOL_CL 

 
ʇʦʜʦʙʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʠʪʴ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʦʮʝʥʢʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠʜʦʨʦʞʥʦʡ ʧʦʣʦʩʳ 
ʧʨʠ ʟʠʤʥʝʤ ʩʦʜʝʨʞʘʥʠʠ ʜʦʨʦʛ, ʩʨʘʚʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʜʘʥʥʳʭ 
ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ, ʤʦʜʝʣʝʡ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʢʦʣʠʯʝʩʪʚʘ ʭʣʦʨʠʜʦʚ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʦʷʥʠʷ ʧʦʢʨʳʪʠʷ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ, 
ʘʣʛʦʨʠʪʤʳ ʨʘʩʯʝʪʘ ʠʤʝʶʪ ʤʦʜʫʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ 
ʦʪʜʝʣʴʥʳʝ ʤʦʜʫʣʠ ʠʣʠ ʜʦʧʦʣʥʷʪʴ ʧʘʨʘʤʝʪʨʳ ʢʦʤʧʣʝʢʩʘ ʥʦʚʳʤʠ. 

ɸʜʝʢʚʘʪʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʦʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʚʝʨʷʣʘʩʴ ʧʦ ʜʘʥʥʳʤ 
ʞʫʨʥʘʣʦʚ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʧʦʢʨʳʪʠʷ ʫʯʘʩʪʢʘ ʘʚʪʦʤʘʛʠʩʪʨʘʣʠ ʤ4 çʜʦʥè  ʠ 
ʜʘʥʥʳʤ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʚʟʣʝʪʥʦ-ʧʦʩʘʜʦʯʥʦʡ ʧʦʣʦʩʳ ʘʵʨʦʧʦʨʪʘ ɺʦʨʦʥʝʞ, ʘ 



ð 90 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
ʪʘʢʞʝ ʚ ʭʦʜʝ ʩʧʝʮʠʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. ʅʘʜʝʞʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 85 
% [3]. 

ʇʨʦʙʣʝʤʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʟʠʤʥʝʛʦ 
ʩʦʜʝʨʞʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʨʦʩʩʠʡʩʢʦʛʦ ʢʣʠʤʘʪʘ ʟʘʥʠʤʘʶʪ 
ʚʘʞʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʥʦʤ ʤʝʥʝʜʞʤʝʥʪʝ, ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʚʦʩʭʠʱʘʪʴ 
ʧʦʪʨʝʙʥʦʩʪʠ ʟʘʢʘʟʯʠʢʘ, ʪʨʝʙʫʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ, 
ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʧʦʜʛʦʪʦʚʢʠ ʠ ʛʣʫʙʦʢʠʭ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʘʚʳʢʦʚ. 
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Аннотация 

ʇʦʤʠʤʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʳʜʝʣʝʥʥʳʭ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ 

ʤʘʛʠʩʪʨʘʣʝʡ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʩ 

ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʥʘ ʥʠʭ. ʇʨʦʚʝʜʝʥʠʝ ʤʦʜʝʨʥʠʟʘʮʠʦʥʥʦ-

ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ. 

ʆʧʨʝʜʝʣʝʥʠʶ ʚʦʟʤʦʞʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʧʦʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʧʦʩʣʝ 

ʧʨʦʚʝʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ï ʨʝʟʝʨʚʫ ʩʢʦʨʦʩʪʝʡ, ʧʨʝʜʰʝʩʪʚʫʝʪ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʝʨʝʛʦʥʘ. 

Ключевые слова: ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʤʘʛʠʩʪʨʘʣʠ, 

ʩʦʚʤʝʱʝʥʥʦʝ ʛʨʫʟʦʚʦʝ ʠ ʧʘʩʩʘʞʠʨʩʢʦʝ ʜʚʠʞʝʥʠʝ, ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʥʘ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛʘʭ 

 

Abstract 

In addition to the construction of dedicated high-speed rail lines, the reconstruction of 

existing railways is also planned with the aim of increasing the speed of movement on them. 

Carrying out modernization and reconstruction activities can increase the speed of trains. The 

determination of the possible range of increase in speed of movement after the appropriate 

measures is taken - the reserve of speeds, is preceded by the determination of the technical 

condition of the considered drive. 

Keywords: high-speed railway lines, mixed freight and passenger traffic, speed 

increase on the railways 

 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 91 ð   

 
ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝ ʪʦʣʴʢʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠ, ʥʦ ʠ ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʫʪʴ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ, ʩʦʦʪʚʝʪʩʪʚʠʷ 
ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʶ ʠ ʝʛʦ ʧʦʩʣʝʜʫʶʱʝʡ ʠʥʪʝʛʨʘʮʠʠ 
ʚ ʦʙʱʝʤʠʨʦʚʫʶ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʠʩʪʝʤʫ [4].  

ʇʨʦʛʨʘʤʤʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʢʦʨʦʩʪʥʦʛʦ ʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 
ʩʦʦʙʱʝʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 20 ʧʨʦʝʢʪʦʚ 
ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʠ ʩʢʦʨʦʩʪʥʦʛʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ [1,2]. ɺ ʤʠʨʦʚʦʡ 
ʧʨʘʢʪʠʢʝ [2] ʧʨʦʝʢʪʳ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʜʚʫʤ 
ʪʠʧʘʤ: ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʦʡ ʤʘʛʠʩʪʨʘʣʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʜʚʠʞʝʥʠʷ 
ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʝʟʜʦʚ ʩʦ ʩʢʦʨʦʩʪʷʤʠ ʙʦʣʝʝ 250 ʢʤ/ʯ; ʨʝʢʦʥʩʪʨʫʢʮʠʷ 
ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʘʛʠʩʪʨʘʣʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʜʚʠʞʝʥʠʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʧʦʝʟʜʦʚ 
ʩʦ ʩʢʦʨʦʩʪʷʤʠ ʜʦ 200-250 ʢʤ/ʯ.  

ʈʝʰʝʥʠʝ ʦ ʚʳʙʦʨʝ ʪʠʧʘ ʧʨʦʝʢʪʘ ʧʨʠʥʠʤʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ 
ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʠ ʚʦʟʤʦʞʥʳʭ ʵʬʬʝʢʪʦʚ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 
ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ ʚʦʟʤʦʞʥʦ, ʚ ʩʣʫʯʘʝ ʝʩʣʠ 
ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʨʘʟʤʝʨʳ ʜʚʠʞʝʥʠʷ ʠ ʢʦʩʚʝʥʥʳʝ ʵʬʬʝʢʪʳ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ 
ʩʦʧʦʩʪʘʚʠʤʳ ʩ ɺʉʄ ʤʠʨʘ [2]. ʂ ʵʢʦʥʦʤʠʠ ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪ ʚ ʨʘʟʤʝʨʝ 15-20% 
ʧʨʠʚʦʜʠʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʢʦʨʦʩʪʥʦʛʦ ʧʫʪʠ ʚ ʩʫʱʝʩʪʚʫʶʱʝʤ ʧʨʦʬʠʣʝ 
ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ.  

ʆʩʦʙʝʥʥʦʩʪʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦʟʚʦʣʷʶʪ 
ʨʘʩʩʤʦʪʨʝʪʴ ʚʘʨʠʘʥʪ ʧʦʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʣʠʥʠʷʭ ʩ 
ʩʦʚʤʝʱʝʥʠʝʤ ʩ ʛʨʫʟʦʚʳʤʠ ʧʝʨʝʚʦʟʢʘʤʠ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʤʦʜʝʨʥʠʟʘʮʠʦʥʥʦ-
ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʄʦʜʝʨʥʠʟʘʮʠʷ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʣʠʥʠʡ 
ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʯʘʩʪʠʯʥʦʝ ʠʣʠ ʢʦʨʝʥʥʦʝ 
ʠʟʤʝʥʝʥʠʝ ʪʨʘʩʩʳ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʧʫʪʝʡ, 
ʫʜʣʠʥʝʥʠʝ ʩʪʘʥʮʠʦʥʥʳʭ ʧʫʪʝʡ, ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʠʝ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ 
ʩʠʩʪʝʤ ʉʎɹ, ʵʣʝʢʪʨʠʬʠʢʘʮʠʝʡ ʠ ʜʨ., ʯʪʦ ʚ ʮʝʣʦʤ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʧʫʩʢʥʫʶ ʠ ʧʨʦʚʦʟʥʫʶ 
ʩʧʦʩʦʙʥʦʩʪʴ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ.  

ʈʘʟʥʦʩʪʴ ʤʝʞʜʫ ʩʢʦʨʦʩʪʷʤʠ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʢʣʘʩʩʝ 
ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʩʪʦʷʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʙʦʣʝʝ ʥʠʟʢʦʤ ʦʧʨʝʜʝʣʷʝʪ ʨʝʟʝʨʚʳ ʠʭ 
ʧʦʚʳʰʝʥʠʷ [7]. ʇʦʤʠʤʦ ʤʦʜʝʨʥʠʟʘʮʠʦʥʥʦ-ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʨʝʟʝʨʚʘ ʩʫʱʝʩʪʚʫʝʪ 
ʛʨʘʬʠʢʦʚʳʡ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʨʝʟʝʨʚ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʠ ʣʶʙʦʤ 
ʢʣʘʩʩʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʩʪʦʷʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʥʘ ʣʶʙʦʤ ʫʨʦʚʥʝ ʪʝʭʥʠʯʝʩʢʦʛʦ 
ʦʩʥʘʱʝʥʠʷ. ʅʘʣʠʯʠʝ ʜʘʥʥʦʛʦ ʨʝʟʝʨʚʘ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʣʘʥʦʚʦ-
ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʭ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʦʩʪʦʷʥʥʳʭ ʫʩʪʨʦʡʩʪʚ.  

ʊʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʝʨʝʛʦʥʘ (ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʛʨʫʟʦʚʳʭ 
ʧʦʝʟʜʦʚ) ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʦ ʚ ʢʦʥʪʝʢʩʪʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʪʘʥʦʚʦʢ 
ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʫʯʘʩʪʢʝ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ 
ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʨʘʩʯʝʪʘ  ʢʦʣʠʯʝʩʪʚʘ ʦʩʪʘʥʦʚʦʢ ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʭ 
ʨʘʟʜʝʣʴʥʳʭ ʧʫʥʢʪʘʭ  ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʦʜʥʦʛʦ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 
ʧʦʢʘʟʘʪʝʣʝʡ ï ʩʨʝʜʥʝʡ ʫʯʘʩʪʢʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚ ʛʨʫʟʦʚʦʤ ʜʚʠʞʝʥʠʠ.  ʆʜʥʘʢʦ ʵʪʠ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪʨʘʞʘʶʪ ʭʘʨʘʢʪʝʨ ʛʨʫʟʦʧʦʪʦʢʘ ʪʦʣʴʢʦ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ. 

 ɼʣʷ ʜʝʪʘʣʴʥʦʛʦ  ʫʯʝʪʘ ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʛʨʫʟʦʚʦʤ ʜʚʠʞʝʥʠʠ, ʙʳʣʘ 
ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʛʠʧʦʪʝʟʘ ʦ ʥʘʣʠʯʠʠ ʩʚʷʟʠ ʤʝʞʜʫ ʪʝʭʥʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʧʝʨʝʛʦʥʘ ʠ 
ʯʠʩʣʦʤ ʦʩʪʘʥʦʚʦʢ ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ. ɿʘ ʦʩʥʦʚʫ ʧʨʠʥʷʪʘ ʟʘʚʠʩʠʤʦʩʪʴ [6] ʚʠʜʘ 

ʛʜʝ 
ʩʫʪ

ʦʩʪk  ï ʩʫʪʦʯʥʦʝ ʯʠʩʣʦ ʦʩʪʘʥʦʚʦʢ ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʧʨʦʤʝʞʫʪʦʯʥʦʤ ʨʘʟʜʝʣʴʥʦʤ ʧʫʥʢʪʝ ʚ ʢʘʞʜʦʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʜʚʠʞʝʥʠʷ; a11, a12, a21, a22 
ï ʵʤʧʠʨʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ (a11 = 0,000249; a12 = 0,00058; a21 = 0,0217907; a11 = -
0,0002748); Vʛʨ ï ʭʦʜʦʚʘʷ ʩʢʦʨʦʩʪʴ ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ; lʧʝʨ ï 
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(1) 



ð 92 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
ʜʣʠʥʘ ʧʝʨʝʛʦʥʘ; nʧʨ ï ʧʨʠʚʝʜʝʥʥʳʝ ʩʫʪʦʯʥʳʝ ʨʘʟʤʝʨʳ ʜʚʠʞʝʥʠʷ ʚ ʢʘʞʜʦʤ ʠʟ 
ʥʘʧʨʘʚʣʝʥʠʡ, ʚʳʯʠʩʣʷʝʤʳʝ ʧʦ ʬʦʨʤʫʣʝ 

ʛʜʝ nʛʨ, nʧʩ ï ʯʠʩʣʦ ʛʨʫʟʦʚʳʭ ʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʝʟʜʦʚ ʚ ʢʘʞʜʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʛʠʧʦʪʝʟʳ ʦ ʧʨʠʤʝʥʝʥʠʠ ʬʦʨʤʫʣʳ (1) ʥʘ ʦʩʥʦʚʘʥʠʠ 
ʦʙʨʘʙʦʪʢʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ 
ʩʦʙʦʡ ʛʨʘʬʠʢʠ ʜʚʠʞʝʥʠʷ, ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʩʪʝʧʝʥʥʦʛʦ ʚʠʜʘ  

ʛʜʝ ʘ, b ï ʧʘʨʘʤʝʪʨʳ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ ʨʘʚʥʳʝ 0,7265 ʠ 0,9283 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; Y ï 
ʢʦʣʠʯʝʩʪʚʦ ʦʩʪʘʥʦʚʦʢ ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ, ʧʦʣʫʯʘʝʤʦʝ ʧʦ ʠʩʭʦʜʥʦʡ ʬʦʨʤʫʣʝ 1;  X ï 
ʬʘʢʪʠʯʝʩʢʦʝ ʯʠʩʣʦ ʦʩʪʘʥʦʚʦʢ ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʧʦ ʛʨʘʬʠʢʘʤ ʜʚʠʞʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʪʝʭʥʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʧʝʨʝʛʦʥʘ ʠ 
ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʪʘʥʦʚʦʢ ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ ʧʨʠʦʙʨʝʪʘʝʪ ʚʠʜ 

ʈʘʩʯʝʪʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʨʝʛʨʝʩʩʠʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 1, 2. 

 

 

ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ

ʩʫʪ

ʦʩʪ ʛʨ ʛʨ ʧʝʨ ʧʝʨ( , ) ,k f V n l l const= =
 

 

ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ
ʩʫʪ

ʦʩʪ ʧʝʨ ʛʨ ʛʨ( , ),k f l V n const= =  

ʧʨ ʛʨ ʧʩ2n n n= +
 

(2) 

bY a X= Ö
 

(3) 

0,9283
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(4) 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 93 ð   

 

ʈʘʩʯʝʪʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʨʝʛʨʝʩʩʠʦʥʥʦʡ ʤʦʜʝʣʠ, 

ʧʦʢʘʟʳʚʘʶʪ: 

½ ʧʦʚʳʰʝʥʠʝ ʭʦʜʦʚʦʡ ʩʢʦʨʦʩʪʠ ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ ʚ ʠʥʪʝʨʚʘʣʝ ʜʦ 40 ʢʤ/ʯ 
ʫʚʝʣʠʯʠʚʘʝʪ ʧʦʪʨʝʙʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʪʘʥʦʚʦʢ ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ ʥʘ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʘʟʜʝʣʴʥʳʭ ʧʫʥʢʪʘʭ, ʘ ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚ ʵʪʦʤ 

ʠʥʪʝʨʚʘʣʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠ  ʠʤʝʝʪ ʤʝʩʪʦ ʥʘ ʪʨʫʜʥʳʭ ʧʝʨʝʛʦʥʘʭ; 

½ ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʛʨʫʟʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʙʦʣʝʝ 40 ʢʤ/ʯ ʚʳʟʳʚʘʝʪ 
ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʦʩʪʘʥʦʚʦʢ, ʠ ʧʨʦʠʩʭʦʜʷʪ ʥʘ ʧʝʨʝʛʦʥʘʭ ʩ 

ʤʝʥʝʝ ʪʨʫʜʥʳʤ ʧʨʦʬʠʣʝʤ.  

ʇʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ  ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ 

ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ ʚ ʙʝʟʦʩʪʘʥʦʚʦʯʥʦʤ ʜʚʠʞʝʥʠʠ ʫʚʝʣʠʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʳʝ 

ʜʦʧʫʩʢʘʝʤʳʝ ʫʨʦʚʥʠ ʩʢʦʨʦʩʪʠ ʚ ʥʝʟʘʚʠʩʠʤʳʭ ʢʨʠʚʳʭ [3,5].  ʕʪʦ ʩʦʩʪʘʚʣʷʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʨʝʟʝʨʚ ʧʦʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʝʟʜʦʚ ʙʝʟ 

ʧʝʨʝʫʩʪʨʦʡʩʪʚʘ ʧʣʘʥʘ ʪʨʘʩʩʳ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ. 
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