
ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʊʝʭʥʦʢʦʥʛʨʝʩʩè                                                                 

www.t-nauka.ru 

1  



ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʊʝʭʥʦʢʦʥʛʨʝʩʩè                                                                 www.t-nauka.ru 

1  

           ʉɹʆʈʅʀʂ ʉʊɸʊɽʁ ʐɽʉʊʅɸɼʎɸʊʆʁ ʄɽɾɼʋʅɸʈʆɼʅʆʁ ʅɸʋʏʅʆʁ ʂʆʅʌɽʈɽʅʎʀʀ 

çʊɽʍʅʆʂʆʅɻʈɽʉʉè 

30 ʦʢʪʷʙʨʷ 2017 ʛ. 

ɹɹʂ ʏ 214(2ʈʦʩ-4ʂʝ)73ʷ431 

ISBN  

ʂʝʤʝʨʦʚʦ ʋɼʂ 378.001. ʉʙʦʨʥʠʢ ʩʪʘʪʝʡ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʧʨʦʬʝʩʩʦʨʩʢʦ- 

ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ XVI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çʊʝʭʥʦʢʦʥʛʨʝʩʩè, 30 ʦʢʪʷʙʨʷ 2017 ʛ.  www.t-nauka.ru   / ʈʝʜʢʦʣ.: 

ʅʠʢʠʪʠʥ ʇʘʚʝʣ ʀʛʦʨʝʚʠʯ - ʛʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʚʳʧʫʩʢ ʞʫʨʥʘʣʘ. 

ɹʘʷʥʦʚ ʀʛʦʨʴ ɺʘʜʠʤʦʚʠʯ - ʤʘʪʝʤʘʪʠʢ, ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʧʝʨʚʠʯʥʫʶ ʤʦʜʝʨʘʮʠʶ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠ ʨʝʮʝʥʟʠʨʦʚʘʥʠʝ 

ʩʪʘʪʝʡ. 

ɸʨʪʝʤʘʩʦʚ ɺʘʣʝʨʠʡ ɺʘʣʝʨʴʝʚʠʯ - ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʬʠʥʘʣʴʥʫʶ 

ʤʦʜʝʨʘʮʠʶ ʠ ʨʝʮʝʥʟʠʨʦʚʘʥʠʝ ʩʪʘʪʝʡ. 

ɿʠʤʠʥʘ ʄʘʨʠʷ ʀʛʦʨʝʚʥʘ - ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʬʠʥʘʣʴʥʫʶ 

ʤʦʜʝʨʘʮʠʶ ʠ ʨʝʮʝʥʟʠʨʦʚʘʥʠʝ ʩʪʘʪʝʡ. 

ɸ.ʆ. ʉʝʨʛʝʝʚʘ (ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨ)[ʠ ʜʨ.];  

ʂʝʤʝʨʦʚʦ 2017 

ɺ ʩʙʦʨʥʠʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʜʦʢʣʘʜʦʚ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. 

ʎʝʣʴ ï ʧʨʠʚʣʝʯʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʢ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʚʳʢʦʚ ʚʳʧʦʣʥʝʥʠʷ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ, ʨʘʟʚʠʪʠʝ ʠʥʠʮʠʘʪʠʚʳ ʚ ʫʯʝʙʝ ʠ ʙʫʜʫʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ.  

ɼʣʷ ʩʪʫʜʝʥʪʦʚ, ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚʫʟʦʚ. 

 

ʀʟʜʘʪʝʣʴʩʢʠʡ ʜʦʤ çʇʣʫʪʦʥè www.idpluton.ru  e-mail: admin@idpluton.ru 

ʇʦʜʧʠʩʘʥʦ ʚ ʧʝʯʘʪʴ 30.10.2017 ʛ.  

ʌʦʨʤʘʪ 14,8Ĭ21 1/4. | ʋʩʣ. ʧʝʯ. ʣ. 2.2. | ʊʠʨʘʞ 500. 

ɺʩʝ ʩʪʘʪʴʠ ʧʨʦʭʦʜʷʪ ʨʝʮʝʥʟʠʨʦʚʘʥʠʝ (ʵʢʩʧʝʨʪʥʫʶ ʦʮʝʥʢʫ). 

ʊʦʯʢʘ ʟʨʝʥʠʷ ʨʝʜʘʢʮʠʠ ʥʝ ʚʩʝʛʜʘ ʩʦʚʧʘʜʘʝʪ ʩ ʪʦʯʢʦʡ ʟʨʝʥʠʷ ʘʚʪʦʨʦʚ ʧʫʙʣʠʢʫʝʤʳʭ ʩʪʘʪʝʡ. 

ɸʚʪʦʨʳ ʩʪʘʪʝʡ ʥʝʩʫʪ ʧʦʣʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʦʜʝʨʞʘʥʠʝ ʩʪʘʪʝʡ ʠ ʟʘ ʩʘʤ ʬʘʢʪ ʠʭ ʧʫʙʣʠʢʘʮʠʠ. 

ʈʝʜʘʢʮʠʷ ʥʝ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʝʨʝʜ ʘʚʪʦʨʘʤʠ ʠ/ʠʣʠ ʪʨʝʪʴʠʤʠ ʣʠʮʘʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʟʘ 

ʚʦʟʤʦʞʥʳʡ ʫʱʝʨʙ, ʚʳʟʚʘʥʥʳʡ ʧʫʙʣʠʢʘʮʠʝʡ ʩʪʘʪʴʠ.  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʟʘʠʤʩʪʚʦʚʘʥʠʠ ʤʘʪʝʨʠʘʣʦʚ ʩʩʳʣʢʘ ʦʙʷʟʘʪʝʣʴʥʘ.  
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ʅɸ    ɺʓʉʆʊɽ 1600  ʀ   760   ʄ   ʅʋʄ 

 

INDEX  SOLAR ULTRAVIOLET RADIATION  

IN KYRGYZSTAN AT 1600 AND 760 METERS ABOVE SEA  LEVEL  

 

ɸʥʥʦʪʘʮʠʷ: ʉʦʣʥʝʯʥʳʡ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʡ ʠʥʜʝʢʩ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʠ ʦʧʨʝʜʝʣʷʝʪ ʩʪʝʧʝʥʴ ʨʠʩʢʘ ʜʣʷ ʟʜʦʨʦʚʴʷ 

ʯʝʣʦʚʝʢʘ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʵʪʠʤ ʠʟʣʫʯʝʥʠʝʤ, ʙʳʚʘʝʪ ʚʳʰʝ, ʯʝʤ ʚ ʥʦʨʤʝ ʚʝʩʥʦʡ ʠ ʣʝʪʦʤ ʚ ʨʝʛʠʦʥʘʭ 

ʂʳʨʛʳʟʩʪʘʥʘ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ, ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʥʘʜʦ  ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʦʣʥʮʝʟʘʱʠʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠ ʞʝʣʘʪʝʣʴʥʦ 

ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʥʘ ʩʦʣʥʮʝ ʩ 10
00 
ʜʦ 16

00 
 ʯʘʩʦʚ ʜʥʷ.  

Annotation: Solar UV Index, which characterizes the intensity of UV radiation at the Earth's surface 

and determine the degree of risk to human health caused by this radiation is higher than normal spring and 

summer in the regions of Kyrgyzstan. 

In this regard, in these circumstances, it is necessary to use sunscreen and desirable to reduce the 

time spent in the sun from 10
00 

to 16
00

 hours of the day. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ, ʫʣʴʪʨʘʬʠʦʣʝʪ, ʦʟʦʥ, ʘʪʤʦʩʬʝʨʘ, ʛʣʦʙʘʣʴʥʳʡ ʠʥʜʝʢʩ, 

ʢʦʞʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ 

Keywords: solar radiation, ultraviolet, ozone, atmosphere, global index, skin diseases 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʝʣʦʚʝʯʝʩʪʚʦ ʦʙʝʩʧʦʢʦʝʥʦ ʛʣʦʙʘʣʴʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ - 

ʠʩʪʦʱʝʥʠʝʤ ʦʟʦʥʦʚʦʛʦ ʩʣʦʷ, ʧʦʪʝʧʣʝʥʠʝʤ ʢʣʠʤʘʪʘ, ʚʦʟʨʘʩʪʘʥʠʝʤ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʨʘʜʠʘʮʠʠ. 

ʉʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʦʯʝʚʠʜʥʦʡ ʧʨʷʤʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʠʩʪʦʱʝʥʠʝʤ ʦʟʦʥʘ ʠ 

ʧʦʚʳʰʝʥʠʝʤ ʫʣʴʪʨʘʬʠʦʣʝʪʘ ʉʦʣʥʮʘ. ʄʦʣʝʢʫʣʳ ʦʟʦʥʘ, ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʚ ʦʟʦʥʦʚʦʤ ʩʣʦʝ ʥʘ 

ʚʳʩʦʪʝ ʦʪ 10 ʜʦ 40 ʢʤ, ʦʧʨʝʜʝʣʷʶʪ ʪʝʤʧʝʨʘʪʫʨʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩʪʨʘʪʦʩʬʝʨʳ, ʩʦʭʨʘʥʷʶʪ ʞʠʟʥʴ ʥʘ 

ʥʘʰʝʡ ʧʣʘʥʝʪʝ - ʧʦʛʣʦʱʘʷ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ (ʋʌʀ) ʉʦʣʥʮʘ [2, 8, 10, 17, 21]. 

ʉʨʝʜʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʭ ʣʫʯʝʡ  ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʜʦʩʪʠʛʘʶʪ ʜʣʠʥʥʦʚʦʣʥʦʚʳʝ ʣʫʯʠ  

(290-380 ʥʤ), ʘ ʢʦʨʦʪʢʦʚʦʣʥʦʚʳʝ, ʛʫʙʠʪʝʣʴʥʳʝ ʜʣʷ ʚʩʝʛʦ ʞʠʚʦʛʦ, ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ 

ʧʦʛʣʦʱʘʶʪʩʷ ʥʘ ʚʳʩʦʪʝ ʦʢʦʣʦ 20-25 ʢʤ ʦʟʦʥʦʚʳʤ ʵʢʨʘʥʦʤ - ʪʦʥʢʠʤ ʩʣʦʝʤ ʚ ʘʪʤʦʩʬʝʨʝ. ʏʝʤ ʚʳʰʝ ʚ 
ʥʝʙʝ ʥʘʭʦʜʠʪʩʷ ʩʦʣʥʮʝ, ʪʝʤ ʚʳʰʝ ʫʨʦʚʝʥʴ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʦʥʦ ʤʝʥʷʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʠ ʚʨʝʤʝʥʠ ʛʦʜʘ. ʉʪʝʧʝʥʴ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚʳʰʝ ʧʨʠ 

ʙʝʟʦʙʣʘʯʥʦʤ ʥʝʙʝ, ʥʦ ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʦʙʣʘʢʦʚ ʩʪʝʧʝʥʴ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʩʦʢʘ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʩʦʪʳ ʥʘ ʢʘʞʜʳʝ 1000 ʤ ʫʨʦʚʝʥʴ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚʦʟʨʘʩʪʘʝʪ 

ʥʘ 10% - 12%. ʃʶʜʠ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʧʦʤʝʱʝʥʠʠ, ʟʘ ʛʦʜ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʋʌ ʠʟʣʫʯʝʥʠʷ ʚ 

5-10 ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʣʶʜʠ, ʨʘʙʦʪʘʶʱʠʝ ʚʥʝ ʧʦʤʝʱʝʥʠʡ [2, 8, 10]. 

ɹʳʣʦ ʜʦʢʘʟʘʥʦ ʚʦ ʤʥʦʛʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ, ʯʪʦ ʠʟʣʫʯʝʥʠʝ ʋʌ ʚ ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ 290-400 ʥʤ 

ʧʦʚʳʰʘʝʪ ʪʦʥʫʩ ʩʠʤʧʘʪʠʢʦ-ʘʜʨʝʥʘʣʠʥʦʚʦʡ ʩʠʩʪʝʤʳ, ʘʢʪʠʚʠʨʫʝʪ ʟʘʱʠʪʥʳʝ ʤʝʭʘʥʠʟʤʳ ʦʨʛʘʥʠʟʤʘ, 

ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʫʚʝʣʠʯʠʚʘʝʪ ʩʝʢʨʝʮʠʶ ʨʷʜʘ ʛʦʨʤʦʥʦʚ. ʇʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʋʌ ʠʟʣʫʯʝʥʠʷ (ʋʌʀ) ʦʙʨʘʟʫʶʪʩʷ ʛʠʩʪʘʤʠʥ ʠ ʧʦʜʦʙʥʳʝ ʝʤʫ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʦʙʣʘʜʘʶʪ ʩʦʩʫʜʦʨʘʩʰʠʨʷʶʱʠʤʠ ʜʝʡʩʪʚʠʷʤʠ, ʧʦʚʳʰʘʶʪ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʢʦʞʥʳʭ ʩʦʩʫʜʦʚ, 
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ʠʟʤʝʥʷʝʪʩʷ ʫʛʣʝʚʦʜʥʳʡ ʠ ʙʝʣʢʦʚʳʡ ʦʙʤʝʥ, ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʟʤʝ, ʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʟʥʘʯʠʪʝʣʴʥʳʭ ʜʦʟ 

ʋʌ-ʣʫʯʝʡ ʥʘ ʢʦʞʝ ʚʦʟʥʠʢʘʝʪ ʵʨʠʪʝʤʘ ʠ ʢ 7-9 ʜʥʶ ʚʦʟʥʠʢʘʝʪ ʧʠʛʤʝʥʪʘʮʠʷ ï ʟʘʛʘʨ. ɺ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʠ 

ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜʳ ʧʨʷʤʳʝ ʩʦʣʥʝʯʥʳʝ ʣʫʯʠ ʥʝ ʚʳʟʳʚʘʶʪ ʧʝʨʝʛʨʝʚʘʥʠʷ, ʧʦʵʪʦʤʫ ʧʦʧʘʜʘʥʠʝ ʠʭ ʥʘ 

ʦʪʢʨʳʪʦʝ ʣʠʮʦ ʥʝʦʙʭʦʜʠʤʦ [4, 11, 12, 13, 16]. 

ʅʘ ʦʩʥʦʚʝ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʫʨʦʚʝʥʴ ʋʌʀ ʫ ʧʦʚʝʨʭʥʦʩʪʠ 

ɿʝʤʣʠ ʙʫʜʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʘ  ʦʜʠʥ ʠʟ ʧʨʠʯʠʥ ʫʚʝʣʠʯʝʥʠʝ ʫʣʴʪʨʘʬʠʦʣʝʪʘ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʷʚʣʷʝʪʩʷ  ʠʩʪʦʱʝʥʠʝ  ʦʟʦʥʦʚʦʛʦ ʩʣʦʷ ʘʪʤʦʩʬʝʨʳ. 

ʉ ʠʩʪʦʱʝʥʠʝʤ ʦʟʦʥʦʚʦʛʦ ʩʣʦʷ ʫʤʝʥʴʰʘʝʪʩʷ ʟʘʱʠʪʥʳʡ ʬʠʣʴʪʨ, ʧʨʝʜʩʪʘʚʣʷʝʤʳʡ ʘʪʤʦʩʬʝʨʦʡ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ ʥʘʩʝʣʝʥʠʝ, ʠ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʙʫʜʝʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʪ.ʝ. ʫʤʝʥʴʰʝʥʠʝ ʩʪʨʘʪʦʩʬʝʨʥʦʛʦ ʦʟʦʥʘ ʥʘ 10% ʤʦʞʝʪ ʚʳʟʚʘʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ 300 000 ʥʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ, 4500 ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʞʠ, ʙʦʣʝʝ 1,6  

ʤʠʣʣʠʦʥʦʚ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʡ ʛʣʘʟ ʝʞʝʛʦʜʥʦ, ʘ ʪʘʢʞʝ ʧʘʪʦʣʦʛʠʡ ʦʨʛʘʥʠʟʤʘ ʠ ʜʨ. [5, 6, 7, 14, 15, 

17]. 

ʇʦ ʜʘʥʥʳʤ ʢʳʨʛʳʟʩʢʠʭ ʫʯʝʥʳʭ [1, 3, 9, 18, 19, 20], ʚ ʚʝʩʝʥʥʝʝ ʚʨʝʤʷ ʠ ʚ ʥʘʯʘʣʝ ʣʝʪʘ, 

ʧʦʷʚʣʷʶʪʩʷ ʛʣʫʙʦʢʠʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ ʩ ʜʝʬʠʮʠʪʦʤ ʦʟʦʥʘ ʜʦ 25-30%,  ʘ  ʠʩʪʦʱʝʥʠʝ 

ʩʪʨʘʪʦʩʬʝʨʥʦʛʦ ʦʟʦʥʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʦʣʥʝʯʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʦʡ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʨʘʜʠʘʮʠʠ (ʋʌ-ɺ ʨʘʜʠʘʮʠʠ) ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ. 

ɺ ɻ ʪʦʡ ʩʚʷʟʠ ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʣʘʩʴ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʉʦʣʥʝʯʥʦʛʦ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʥʜʝʢʩʘ  (ʋʌʉʀ) ʚʝʩʥʦʡ ʠ ʣʝʪʦʤ ʚ ʨʝʛʠʦʥʘʭ  ʂʳʨʛʳʟʩʪʘʥʘ. ʋʨʦʚʝʥʴ ʋʌʉʀ 

ʠʟʫʯʝʥ ʩ ʧʦʤʦʱʴʶ çʄʝʪʝʦʩʪʘʥʮʠʠ 02977è ʠ ʠʟʤʝʨʠʪʝʣʷ çKST 02871è ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʝ ʚʨʝʤʷ. ʄʝʪʦʜ 

ʠʟʫʯʝʥʠʷ ʫʨʦʚʥʷ ʋʌʀ çɻʣʦʙʘʣʴʥʳʡ ʠʥʜʝʢʩ  ʩʦʣʥʝʯʥʦʛʦ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ïUV indexè 

(ʨʠʩ. 1)  ʨʘʟʨʘʙʦʪʘʥ ɺʩʝʤʠʨʥʦʡ ʆʨʛʘʥʠʟʘʮʠʝʡ ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʧʨʠ ʩʦʜʝʡʩʪʚʠʠ ʇʨʦʛʨʘʤʤʳ 

ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ ʦʙ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ɺʩʝʤʠʨʥʦʡ ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʆʨʛʘʥʠʟʘʮʠʝʡ ʠ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʂʦʤʠʩʩʠʝʡ ʧʦ ʟʘʱʠʪʝ ʦʪ ʥʝʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ. ʆʥ  ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʫʨʦʚʝʥʴ 

ʩʦʣʥʝʯʥʦʛʦ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ:  ʯʝʤ ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʝ ʋʌ-ʠʥʜʝʢʩʘ, 

ʪʝʤ ʙʦʣʴʰʝ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʢʦʞʠ ʠ ʛʣʘʟ ʯʝʣʦʚʝʢʘ ʠ ʪʝʤ ʤʝʥʴʰʝ ʚʨʝʤʷ, ʪʨʝʙʫʝʤʦʝ ʜʣʷ 

ʧʨʠʯʠʥʝʥʠʷ ʚʨʝʜʘ ʟʜʦʨʦʚʴʶ [2, 8, 21]. 

 

ʈʠʩʫʥʦʢ 1. ɻʣʦʙʘʣʴʥʳʡ ʠʥʜʝʢʩ ʉʦʣʥʝʯʥʦʛʦ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ  

ʋʌ-ʠʥʜʝʢʩ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʦ ʨʠʩʢʝ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩʦʣʥʮʝʟʘʱʠʪʥʳʭ 

ʩʨʝʜʩʪʚ. ʋʨʦʚʝʥʴ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʥʘʯʝʥʠʷ ʋʌ - ʠʥʜʝʢʩʘ ʨʘʟʣʠʯʥʳ ʚ 

ʪʝʯʝʥʠʝ ʩʫʪʦʢ. ʃʶʜʠ, ʩʪʨʦʷ ʧʣʘʥʳ ʥʘ ʜʝʥʴ ʠ ʨʝʰʘʷ çʚ ʯʝʤ ʚʳʡʪʠè, ʦʙʳʯʥʦ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ 

ʧʨʦʛʥʦʟʦʤ ʧʦʛʦʜʳ  ʠ ʦʩʦʙʝʥʥʦ ʧʨʦʛʥʦʟʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʘʪʤʦʩʬʝʨʥʦʛʦ. ɿʥʘʷ ʧʨʦʛʥʦʟ ʦ ʋʌ-

ʠʥʜʝʢʩʝ, ʢʘʞʜʳʡ ʤʦʞʝʪ ʩʜʝʣʘʪʴ ʚʳʙʦʨ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʩʦʭʨʘʥʝʥʠʶ ʟʜʦʨʦʚʴʷ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʏʫʡʩʢʦʡ ʠ ʀʩʩʳʢ-ʂʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʢʦʪʦʨʳʡ ʧʨʦʚʦʜʠʣʩʷ ʤʦʥʠʪʦʨʠʥʛ ʟʘ ʫʨʦʚʥʝʤ ʋʌʀ. 

ʕʪʠ ʨʝʛʠʦʥʳ ʨʘʟʣʠʯʘʶʪʩʷ  ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ  ʫʩʣʦʚʠʷʤʠ.  ʀʩʩʳʢ-ʂʫʣʴʩʢʘʷ  ʦʙʣʘʩʪʴ 

ʥʘʭʦʜʠʪʩʷ ʚ ʚʦʩʪʦʯʥʦʡ  ʯʘʩʪʠ  ʂʳʨʛʳʟʩʪʘʥʘ  ʠ  ʨʘʩʧʦʣʦʞʝʥʘ  ʥʘ  ʚʳʩʦʪʝ  ʦʪ 1000 ʜʦ 3600 ʤ  ʥʘʜ  

ʫʨʦʚʥʝʤ ʤʦʨʝ (ʥʫʤ). ʅʘʩʝʣʝʥʠʷ ʦʙʣʘʩʪʠ  ʩʦʩʪʘʚʣʷʝʪ  413,1 ʪʳʩ. ʯʝʣʦʚʝʢ ʠʣʠ  8,6%  ʥʘʩʝʣʝʥʠʷ  

ʨʝʩʧʫʙʣʠʢʠ. ɿʠʤʘ  ʤʷʛʢʘʷ, ʩʨʝʜʥʝʛʦʜʦʚʘʷ  ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʣʷʝʪ   + 27-30 ʛʨʘʜʫʩʦʚ, ʘ ʩʘʤʘʷ  ʥʠʟʢʘʷ  

-12-18 ʛʨʘʜʫʩʦʚ. ʉʨʝʜʥʷʷ, ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ  ʧʝʨʠʦʜ,  ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ  ʩʦʣʥʝʯʥʦʛʦ  ʩʠʷʥʠʷ 

ʩʦʩʪʘʚʣʷʝʪ 2500-2700 ʯʘʩ. ʃʝʪʦ ʩʫʭʦʝ, ʞʘʨʢʦʝ [1].  

ʏʫʡʩʢʘʷ  ʦʙʣʘʩʪʴ  ʨʘʩʧʦʣʦʞʝʥʘ  ʥʘ  ʩʝʚʝʨʝ  ʂʳʨʛʳʟʩʢʦʡ  ʈʝʩʧʫʙʣʠʢʠ ʥʘ  ʚʳʩʦʪʝ ʦʪ 550  ʜʦ 

4895 ʤ ʥʘʜ  ʫʨʦʚʥʝʤ  ʤʦʨʝ. ʈʘʚʥʠʥʥʘʷ ʯʘʩʪʴ  ʦʙʣʘʩʪʠ  ʛ. ɹʠʰʢʝʢ   ʥʘʭʦʜʠʪʩʷ ʥʘ  ʚʳʩʦʪʝ  ʦʪ 530  ʜʦ  

850 ʤ  ʥ.ʫ.ʤ. ʂʣʠʤʘʪ  ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ, ʟʘʩʫʰʣʠʚʳʡ, ʣʝʪʦ  ʞʘʨʢʦʝ, ʩʫʭʦʝ, ʚʝʩʥʘ  ʠ ʦʩʝʥʴ    
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ʫʤʝʨʝʥʥʳʝ,  ʚʣʘʞʥʳʝ, ʟʠʤʘ  ʭʦʣʦʜʥʘʷ. ʉʨʝʜʥʷʷ  ʪʝʤʧʝʨʘʪʫʨʘ  ʠʶʣʷ   ʩʦʩʪʘʚʣʷʝʪ  +34-35
0
ʉ, ʷʥʚʘʨʷ  -8-

10
0
ʉ. ʆʙʱʘʷ  ʯʠʩʣʝʥʥʦʩʪʴ  ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ  ʤʣʥ.   ʯʝʣʦʚʝʢ, ʧʣʦʪʥʦʩʪʴ  ʥʘʩʝʣʝʥʠʷ  -  38,2  

ʯʝʣʦʚʝʢ ʥʘ   ʢʤ
2
. ɺ ʏʫʡʩʢʦʡ ʜʦʣʠʥʝ ʚʳʧʘʜʘʝʪ  - 300-400 ʤʤ ʦʩʘʜʢʦʚ ʚ ʛʦʜ, ʘ ʚ ʀʩʩʳʢ-ʂʫʣʴʩʢʦʡ 

ʢʦʪʣʦʚʠʥʝ ï ʦʪ 100 ʤʤ ʜʦ 500 ʤʤ. ʆʩʘʜʢʠ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʥʦʩʷʪʩʷ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʤʠ, ʟʘʧʘʜʥʳʤʠ ʠ 

ʶʛʦ-ʟʘʧʘʜʥʳʤʠ ʚʦʟʜʫʰʥʳʤʠ ʤʘʩʩʘʤʠ. ʉʢʣʦʥʳ ʛʦʨ, ʦʙʨʘʱʝʥʥʳʝ ʢ ʵʪʠʤ ʧʦʪʦʢʘʤ, ʧʦʣʫʯʘʶʪ 

ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ [18].  

ʀʩʪʦʱʝʥʠʝ ʩʪʨʘʪʦʩʬʝʨʥʦʛʦ ʦʟʦʥʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʦʣʥʝʯʥʦʡ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʨʘʜʠʘʮʠʠ (ʋʌ/ɺ ʨʘʜʠʘʮʠʠ) ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ [2, 8, 

11]. 

ɼʣʷ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʠ, ʢʘʢ  ʛʦʨʥʦʡ ʩʪʨʘʥʳ, ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʧʨʠ ʠʩʪʦʱʝʥʠʠ  ʦʟʦʥʦʚʦʛʦ ʩʣʦʷ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ  ʙʦʣʝʝ ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ, ʯʝʤ ʜʣʷ ʥʘʩʝʣʝʥʠʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʜʨʫʛʠʭ ʩʪʨʘʥ. ʇʦ ʜʘʥʥʳʤ ʘʚʪʦʨʦʚ [19, 20], ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʩʨʝʜʥʝʛʦʜʦʚʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʦʟʦʥʘ ʚ ʘʪʤʦʩʬʝʨʝ ʫʧʘʣʦ ʧʨʠʤʝʨʥʦ ʥʘ 14% ʩ 349 ʝ.ʜ. ʚ 1980 ʛ. ʜʦ 300 ʝ.ʜ. ʚ 2010 ʛ. 

ʆʪʨʠʮʘʪʝʣʴʥʳʡ ʣʠʥʝʡʥʳʡ ʪʨʝʥʜ ʩʦʩʪʘʚʠʣ ï 0,39% ʚ ʛʦʜ,  ʠ ʵʪʘ ʚʝʣʠʯʠʥʘ ʧʨʝʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ 

ʠʩʪʦʱʝʥʠʷ ʦʟʦʥʘ ʜʣʷ ʨʘʚʥʠʥʥʳʭ ʠ ʦʢʝʘʥʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ ʜʣʷ ʩʨʝʜʥʠʭ ʰʠʨʦʪ ʩʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʦʟʦʥʘ ʥʘ ʩʪ. ʀʩʩʳʢ-ʂʫʣʴ ʩ ʜʘʥʥʳʤʠ 

ʜʨʫʛʠʭ ʦʟʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ (ɸʰʭʘʙʘʜ, ɼʫʰʘʥʙʝ, ʏʘʨʜʞʦʫ, ɸʣʤʘ-ɸʪʘ, 

ɸʨʘʣʴʩʢʦʝ ʤʦʨʝ, ʂʘʨʘʛʘʥʜʘ) ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘ ʚʩʝʭ ʩʪʘʥʮʠʷʭ ʥʘʙʣʶʜʘʣʠʩʴ (ʚ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ)  

ʩʠʥʭʨʦʥʥʦʝ ʧʦʷʚʣʝʥʠʝ ʛʣʫʙʦʢʠʭ ʧʨʦʚʘʣʦʚ ʚ ʚʝʩʝʥʥʝʝ ʚʨʝʤʷ, ʥʦ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ ʠʩʪʦʱʝʥʠʷ 

ʦʟʦʥʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ çʤʠʥʠ-ʜʳʨè - ʣʦʢʘʣʴʥʳʭ ʦʟʦʥʦʚʳʭ ʜʳʨ, ʥʘʢʨʳʚʘʶʱʠʭ 

ʚʝʩʴ ʨʝʛʠʦʥ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ʊʘʢʞʝ ʚ ʦʪʜʝʣʴʥʳʝ ʜʥʠ ʥʘʯʘʣʘ ʢʫʨʦʨʪʥʦʛʦ ʩʝʟʦʥʘ ʥʘ ʦʟʝʨʝ ʀʩʩʳʢ-

ʂʫʣʴ ʥʘʙʣʶʜʘʣʠʩʴ ʚʩʧʣʝʩʢʠ ʋʌ/ɺ ʨʘʜʠʘʮʠʠ ʜʦ 20-37%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʨʝʜʥʝʝ ʤʝʩʷʯʥʳʝ ʚʝʣʠʯʠʥʳ 

ʥʝ ʧʨʝʚʳʰʘʣʠ 5-7%. ɺʩʧʣʝʩʢʠ ʵʨʠʪʝʤʥʦʡ ʋʌ/ɺ ʨʘʜʠʘʮʠʠ ʚ 2-2,5 ʨʘʟʘ ʧʨʝʚʳʰʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʡ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʨʘʜʠʘʮʠʠ, ʧʨʦʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʧʦ ʜʠʘʧʘʟʦʥʫ 290-320 ʥʤ [18]. 

ɿʜʝʩʴ ʧʨʠʚʝʜʝʥʳ  ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚʝʩʥʦʡ ʠ ʣʝʪʦʤ ʚ ʫʩʣʦʚʠʷʭ ʩʨʝʜʥʝ- ʠ 

ʥʠʟʢʦʛʦʨʴʝ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣ. 1, ʚʝʩʥʦʡ ʚ ʫʩʣʦʚʠʷʭ ʩʨʝʜʥʝʛʦʨʥʦʛʦ ʢʣʠʤʘʪʘ ʩʨʝʜʥʠʡ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʡ  ʠʥʜʝʢʩ ʉʦʣʥʮʘ  (ʋʌʀʉ) ʤʝʥʷʣʩʷ ʚ ʪʝʯʝʥʠʝ ʜʥʷ: 8
00

 ʯʘʩʦʚ ʫʪʨʘ ʋʌʀʉ ʩʦʩʪʘʚʠʣ 

2,3 ʠʥʜʝʢʩ, ʩ 10
00 
ʜʦ 16

00 
ʯʘʩʦʚ ï 5,6; 6,6; 5 ʠ 2 ʠʥʜʝʢʩʘ ʚʝʯʝʨʦʤ (18

00
 ʯʘʩʦʚ). ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

ʢʦʣʝʙʘʣʘʩʴ ʦʪ 15
0
-19

0
ʉ (ʫʪʨʦʤ ʠ ʚ ʧʦʣʜʝʥʴ) ʜʦ 17

0
ʉ (ʚʝʯʝʨʦʤ), ʘ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʣʷʣʘ ʚ 

ʪʝʯʝʥʠʝ ʜʥʷ 28, 25, 24,  25, ʠ 27%  ʩ 8
00 
ʜʦ 18

00
 ʯʘʩʦʚ. 

ʊʘʙʣʠʮʘ 1 

ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʉʦʣʥʝʯʥʦʛʦ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʥʜʝʢʩʘ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ 

ʚʦʟʜʫʭʘ ʚʝʩʥʦʡ ʚ ʫʩʣʦʚʠʷʭ 1600 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ 

ʇʦʢʘʟʘʪʝʣʠ ɺʨʝʤʷ ʠʟʤʝʨʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

8
00 

10
00

 12
00

 14
00 

16
00 

18
00 

ʋʌʀʉ 2,3 5,6 6,6 6,3 5 2 

ʊʝʤʧʝʨʘʪʫʨʘ 15 18 19 17 17 17 

ɺʣʘʞʥʦʩʪʴ 28 25 24 25 24 27 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʣʝʪʦʤ ʚ ʩʨʝʜʥʝʛʦʨʴʝ ʩ ʠʶʥʷ ʧʦ ʘʚʛʫʩʪ ʤʝʩʷʮ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʘʷ ʨʘʜʠʘʮʠʷ ʉʦʣʥʮʘ  (ʋʌʈʉ)  ʚʦʟʨʘʩʪʘʝʪ ʨʝʟʢʦ ʠ ʦʥʘ ʙʦʣʴʰʝ ʥʘ 1,5 - 2 ʨʘʟʘ, ʯʝʤ ʚ 

ʚʝʩʝʥʥʠʝ ʤʝʩʷʮʳ. ʉʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʋʌʈʉ ʙʳʣ ʚʳʩʦʢʠʤ ʩ 12 ʯʘʩʦʚ ʜʦ 15
00

 (9 ʠ 10 ʠʥʜʝʢʩ), ʘ 

ʚʝʯʝʨʦʤ (18
00

) ï 5 ʠʥʜʝʢʩ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʘ 2 

ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʉʦʣʥʝʯʥʦʛʦ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʥʜʝʢʩʘ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ 

ʚʦʟʜʫʭʘ ʣʝʪʦʤ  ʚ ʫʩʣʦʚʠʷʭ 1600 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ 

ʇʦʢʘʟʘʪʝʣʠ ɺʨʝʤʷ ʠʟʤʝʨʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

9
00 

12
00

 15
00

 18
00 

ʋʌʀʉ 7 9 10 5 

ʊʝʤʧʝʨʘʪʫʨʘ 20 23 24 21 

ɺʣʘʞʥʦʩʪʴ 23 24 22 22 
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ʇʨʠ ʵʪʦʤ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʙʳʣʘ ʥʝ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʠ ʩʦʩʪʘʚʠʣʘ  20, 23, 24 ʠ 21
0
ʉ ʩ 9

00 
ʫʪʨʘ 

ʜʦ 18
00

 ʯʘʩʦʚ ʚʝʯʝʨʘ. 

ʊʘʙʣʠʮʘ 3 

ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʉʦʣʥʝʯʥʦʛʦ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʥʜʝʢʩʘ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ 

ʚʦʟʜʫʭʘ ʚʝʩʥʦʡ  ʥʘ ʚʳʩʦʪʝ 760 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ 

ʇʦʢʘʟʘʪʝʣʠ ɺʨʝʤʷ ʠʟʤʝʨʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

9
00 

12
00

 15
00

 18
00 

ʋʌʀʉ 2 5,6 8 6,3 

ʊʝʤʧʝʨʘʪʫʨʘ 15 17 19 18 

ɺʣʘʞʥʦʩʪʴ 33 32 32 30 

 

ʂʘʢ ʚʠʜʥʦ ʥʘ ʪʘʙʣʠʮʝ 3, ʚʝʩʥʦʡ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦʛʦʨʴʝ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʉʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ 

ʚ 9
00

 ʯʘʩʦʚ ʫʪʨʘ ʩʦʩʪʘʚʠʣ 2 ʠʥʜʝʢʩʘ ʧʨʦʪʠʚ 2,3 ʠʥʜʝʢʩ ʚ ʫʩʣʦʚʠʷʭ ʩʨʝʜʥʝʛʦʨʴʝ. ʉ 12
00

 ʜʦ 18
00

 ï ʦʪ ʘ) 5, 

6;  8 ʠ 6,3 ʠʥʜʝʢʩʦʚ ʧʨʦʪʠʚ ʙ) 6,6; 6,3 ʠ 2 ʠʥʜʝʢʩʦʚ ʚʝʩʥʦʡ ʚ ʫʩʣʦʚʠʷʭ ʩʨʝʜʥʝʛʦʨʴʝ (ʪʘʙʣ.1). ʂʘʢ ʚʠʜʥʦ 

ʠʟ ʵʪʠʭ ʪʘʙʣʠʮ (1 ʠ 3) ʙʣʠʞʝ ʢ ʚʝʯʝʨʫ ʋʌ ʠʥʜʝʢʩ ʩʥʠʞʘʣʩʷ, ʥʦ ʦʩʪʘʚʘʣʩʷ ʚʳʩʦʢʠʤ ʚ ʥʠʟʢʦʛʦʨʴʝ ï 6,3 

ʠʥʜʝʢʩ ʧʨʦʪʠʚ 2 - ʚ ʩʨʝʜʥʝʛʦʨʴʝ. ɺ ʵʪʦ ʚʨʝʤʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʢʦʣʝʙʘʣʘʩʴ ʚ ʥʠʟʢʦʛʦʨʴʝ  ʚ 

ʩʨʝʜʥʝʤ ʦʪ +15
0
ʉ, ʚ ʫʪʨʝʥʥʝʝ ʚʨʝʤʷ ʜʦ +18

0
ʉ ʚʝʯʝʨʦʤ ʧʨʦʪʠʚ:  ʦʪ +15

0
ʉ  ʜʦ +17

0
ʉ ï ʚ ʩʨʝʜʥʝʛʦʨʴʝ. 

ʊʘʙʣʠʮʘ  4 

ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʉʦʣʥʝʯʥʦʛʦ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʥʜʝʢʩʘ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ 

ʚʦʟʜʫʭʘ ʣʝʪʦʤ  ʥʘ ʚʳʩʦʪʝ 760 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ 

ʇʦʢʘʟʘʪʝʣʠ ɺʨʝʤʷ ʠʟʤʝʨʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

9
00 

12
00

 15
00

 18
00 

ʋʌʀʉ 5 8 7 5 

ʊʝʤʧʝʨʘʪʫʨʘ 26 31 31 30 

ɺʣʘʞʥʦʩʪʴ 25 25 26 25 

 

ʇʦ ʮʠʬʨʦʚʳʤ ʜʘʥʥʳʤ ʥʘ ʪʘʙʣʠʮʝ 4 ʚʠʜʥʦ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ  ʫʨʦʚʝʥʴ ʉʦʣʥʝʯʥʦʛʦ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʥʜʝʢʩʘ ʙʳʣ ʪʘʢʞʝ ʚʳʩʦʢʦʡ ʣʝʪʦʤ ʥʘ ʚʳʩʦʪʝ 760 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʝ:  ʚ 9
00

 ʯʘʩʦʚ 

ʫʪʨʘ ʋʌʀʉ ʩʦʩʪʘʚʠʣ ʚ ʩʨʝʜʥʝʤ 5 ʠʥʜʝʢʩʦʚ, ʘ ʩ 12
00

 ʜʦ 15
00

 ï ʦʪ 8 ʜʦ 7 ʠʥʜʝʢʩʦʚ, ʧʨʦʪʠʚ 2 ʠʥʜʝʢʩʘ  ʚ 

ʥʦʨʤʝ (ʨʠʩ. 1). ɹʣʠʞʝ ʢ ʚʝʯʝʨʫ ʋʌ ʠʥʜʝʢʩ ʩʥʠʟʠʣʩʷ ʜʦ 5. ɺ ʵʪʦ ʚʨʝʤʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

ʢʦʣʝʙʘʣʘʩʴ ʚ ʩʨʝʜʥʝʤ ʦʪ +26
0
ʉ ʚ ʫʪʨʝʥʥʝʝ ʚʨʝʤʷ (ʩ9

00 
ʜʦ 12

00
) ʜʦ +30

0
ʉ ʚʝʯʝʨʦʤ, ʘ ʚ ʧʦʣʜʝʥʴ ʦʥʘ 

ʩʦʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜʥʝʤ +31
0
ʉ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʉʦʣʥʝʯʥʳʡ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʡ ʠʥʜʝʢʩ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʠ ʦʧʨʝʜʝʣʷʝʪ ʩʪʝʧʝʥʴ ʨʠʩʢʘ ʜʣʷ ʟʜʦʨʦʚʴʷ 

ʯʝʣʦʚʝʢʘ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʵʪʠʤ ʠʟʣʫʯʝʥʠʝʤ, ʙʳʚʘʝʪ ʚʳʰʝ, ʯʝʤ ʚ ʥʦʨʤʝ ʚʝʩʥʦʡ ʠ ʣʝʪʦʤ ʚ ʨʝʛʠʦʥʘʭ 

ʂʳʨʛʳʟʩʪʘʥʘ. 
ɺ ʫʩʣʦʚʠʷʭ ʩʨʝʜʥʝʛʦʨʥʦʛʦ ʢʣʠʤʘʪʘ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʡ ʠʥʜʝʢʩ ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʫ ʚ 2-3 ʨʘʟʘ ʩ 

ʠʶʥʷ ʧʦ ʘʚʛʫʩʪ ʤʝʩʷʮ ʠ ʩʦʩʪʘʚʣʷʝʪ 7, 9, 10 ʠ 5 ʠʥʜʝʢʩʦʚ. ʇʨʠ ʵʪʦʤ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ 

ʙʳʣʠ ʥʝ ʦʯʝʥʴ ʚʳʩʦʢʠʤʠ. ɺ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦʛʦʨʴʝ ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʋʌ ʠʥʜʝʢʩʘ ʙʳʣʠ ʪʘʢʞʝ ʚʳʰʝ, 

ʯʝʤ ʚ ʥʦʨʤʝ, ʥʦ ʦʥʠ ʙʳʣʠ ʥʠʞʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠʥʜʝʢʩʘ ʋʌ ʚ ʫʩʣʦʚʠʷʭ 

ʩʨʝʜʥʝʛʦʨʴʝ.  

ʇʦʵʪʦʤʫ ʉʦʣʥʝʯʥʫʶ ʵʥʝʨʛʠʶ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʤʦʞʥʦ  ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʙʦʛʨʝʚʘ ʚʦʜʳ ʚ 

ʩʧʦʨʪʠʚʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ, ʚ ʙʘʟʝ ʦʪʜʳʭʘ, ʚ ʜʘʯʥʳʭ ʧʦʩʝʣʢʘʭ, ʜʣʷ ʦʙʦʛʨʝʚʘ ʦʪʢʨʳʪʳʭ 

ʠ ʟʘʢʨʳʪʳʭ ʧʣʘʚʘʪʝʣʴʥʳʭ ʙʘʩʩʝʡʥʦʚ, ʜʫʰʝʚʳʭ ʠ ʪ.ʜʨ.  

ʀʥʜʝʢʩ 6-7 ʧʦʢʘʟʳʚʘʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʋʌʀ ʠ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʥʘʜʦ ʧʦʣʴʟʦʚʘʪʴʩʷ 

ʩʦʣʥʮʝʟʘʱʠʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠ ʞʝʣʘʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʥʘ ʩʦʣʥʮʝ ʩ 10
00 
ʜʦ 16

00 
 

ʯʘʩʦʚ ʜʥʷ. ɸ ʠʥʜʝʢʩ  8-10 ï ʦʟʥʘʯʘʝʪ ʦʯʝʥʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʋʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʦʯʝʥʴ 

ʚʨʝʜʥʳʡ ʜʣʷ ʟʜʦʨʦʚʴʷ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʥʝʦʙʭʦʜʠʤʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʨʝʙʳʚʘʥʠʝ ʥʘ ʉʦʣʥʮʝ ʩ 10-ʪʠ ʜʦ 



7 
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16-ʪʠ ʯʘʩʦʚ, ʧʨʠʥʷʪʴ ʟʘʱʠʪʥʳʝ ʤʝʨʳ ï ʥʦʩʠʪʴ ʦʜʝʞʜʫ, ʰʣʷʧʫ ʠ ʦʯʢʠ, ʟʘʱʠʱʘʶʱʠʝ ʦʪ  ʚʨʝʜʥʳʭ 

ʩʦʣʥʝʯʥʳʭ  ʣʫʯʝʡ. 
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ʆʎɽʅʂɸ ʃɸʅɼʐɸʌʊʆɺ ɼʃʗ ʎɽʃɽʁ ɿɽʄʃɽʇʆʃʔɿʆɺɸʅʀʗ 

 

ASSESSMENT  OF  LANDSCAPES  FOR  LAND USE 
 

ɸʥʥʦʪʘʮʠʷ: ʇʨʠʚʝʜʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʯʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʀʩʩʳʢ-ʂʫʣʷ. ɼʘʝʪʩʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʘʥʜʰʘʬʪʦʚ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʩʚʦʝʦʙʨʘʟʥʦʩʪʴ ʙʠʦʮʝʥʦʟʘ ʠ 

ʦʧʨʝʜʝʣʝʥʘ ʩʤʝʥʘ ʣʘʥʜʰʘʬʪʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʢʣʦʥʘʭ. 

Annotation: Given are ʝhe features of soil resources in the territory of Issyk-Kul. Given is the 

characteristic of landscapes of the studied territory. Determined is the peculiarity of the biocenosis is 

characterized and the change of landscapes on different slopes. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʃʘʥʜʰʘʬʪ, ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʧʦʯʚʘ, ʨʝʣʴʝʬ, ʮʝʥʥʦʩʪʴ ʣʘʥʜʰʘʬʪʘ. 

Key words: Landscape, biodiversity, soil, terrain, landscape value. 

ɹʠʦʮʝʥʦʟʳ ʀʩʩʳʢ-ʂʫʣʷ ʦʪʣʠʯʘʶʪʩʷ ʯʨʝʟʚʳʯʘʡʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʛʦʨʥʳʤ 

ʨʝʣʴʝʬʦʤ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ (ʨʠʩ. 1). ɸʢʚʘʪʦʨʠʷ ʦʟʝʨʘ ʀʩʩʳʢ-

ʂʫʣʴ ʠ ʧʨʝʜʛʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʤʝʩʪʦʤ ʦʙʠʪʘʥʠʷ 80 ʪʳʩ. ʧʪʠʮ (16 ʚʠʜʦʚ), ʦʛʨʦʤʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʵʥʜʝʤʠʢʦʚ, ʨʝʣʠʢʪʦʚ (8 ʚʠʜʦʚ ʨʳʙ, 20 ʚʠʜʦʚ ʨʘʢʦʦʙʨʘʟʥʳʭ, 11 ʚʠʜʦʚ ʥʝʤʘʪʦʜ, 9 ʚʠʜʦʚ 

ʘʤʬʠʙʠʦʥʪʦʚ-ʥʘʩʝʢʦʤʳʭ). ɺ ʟʘʨʦʩʣʷʭ ʢʫʩʪʘʨʥʠʢʘ ʦʙʠʪʘʶʪ ʦʢʦʣʦ  

10000 ʬʘʟʘʥʦʚ ʠ 15000 ʟʘʡʮʝʚ-ʪʦʣʘʝʚ [1, 2, 3, 6, 7]. 

ɼʣʷ ʛʦʨʥʦʛʦ ʧʦʷʩʘ ʭʘʨʘʢʪʝʨʥʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʝ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʪ.ʝ. 50-60 % 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʥʘʛʦʨʥʦ-ʘʟʠʘʪʩʢʦʡ ʬʣʦʨʳ ʠ ʬʘʫʥʳ.  

ʃʝʩʥʦʡ ʧʦʷʩ ʥʘʯʠʥʘʝʪʩʷ ʩ ʚʳʩʦʪʳ 2100 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ɻʣʘʚʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʵʪʠʭ 

ʤʝʩʪ ʷʚʣʷʝʪʩʷ ʜʝʨʝʚʦ ʘʨʯʘ, ʢʫʩʪʘʨʥʠʢʠ, ʚʳʩʦʢʦʪʨʘʚʥʳʝ ʣʫʛʘ. ʅʘ ʫʚʣʘʞʥʝʥʥʳʭ ʩʢʣʦʥʘʭ ʂʫʥʛʝʡ ɸʣʘ-

ʊʦʦ ʠ ʚ ʫʱʝʣʴʷʭ ʊʝʨʩʢʝʡ ɸʣʘ-ʊʦʦ ʨʘʩʪʝʪ ʪʷʥʴ-ʰʘʥʴʩʢʘʷ ʝʣʴ. 

ʅʘ ʚʳʩʦʢʦʛʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʢʦʨʝʥʥʳʝ ʙʠʦʮʝʥʦʟʳ, ʢʦʪʦʨʳʝ ʟʘʱʠʱʝʥʳ ʦʪ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʕʪʠ ʤʝʩʪʘ ʷʚʣʷʶʪʩʷ ʩʨʝʜʦʡ ʦʙʠʪʘʥʠʷ ʨʝʜʢʠʭ ʠ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʪʘʢʠʭ ʢʘʢ ʩʦʩʩʶʨʝʷ ʦʙʝʨʥʫʪʘʷ, ʜʨʠʘʜʦʮʚʝʪ ʯʝʪʳʨʝʭʪʳʯʠʥʦʯʥʳʡ, ʪʷʥʴ-

ʰʘʥʴʩʢʠʡ ʛʦʨʥʳʡ ʙʘʨʘʥ, ʩʥʝʞʥʳʡ ʙʘʨʩ, ʪʷʥʴʰʘʥʴʩʢʠʡ ʙʫʨʳʡ ʤʝʜʚʝʜʴ, ʤʘʥʫʣ ʠ ʜʨʫʛʠʝ. 

mailto:doctor_bekbolotova@mail.ru
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ʈʠʩ. 1. ʃʘʥʜʰʘʬʪʳ ʀʩʩʳʢ-ʂʫʣʷ 

ɹʦʣʴʰʫʶ ʮʝʥʥʦʩʪʴ ʜʣʷ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʤʝʜʦʥʦʩʥʳʝ ʨʘʩʪʝʥʠʷ (45 ʚʠʜʦʚ). ɺ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ  ʚʝʣʠʢʘ ʨʦʣʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ʊʘʢ, ʦʙʣʝʧʠʭʘ ʠ 

ʪʨʦʩʪʥʠʢ ʨʘʩʪʫʪ ʪʦʣʴʢʦ ʧʨʠ ʙʣʠʟʢʦʤ ʟʘʣʝʛʘʥʠʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ (ʨʠʩ. 2). ʇʦ ʤʝʨʝ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ 

ʚʦʜʳ (ʟʘ ʧʦʩʣʝʜʥʠʝ ʩʪʦ ʣʝʪ) ʦʥʠ ʟʘʢʨʝʧʣʷʶʪ ʧʨʠʙʨʝʞʥʳʝ ʧʝʩʢʠ, ʧʨʝʜʦʭʨʘʥʷʷ ʠʭ ʦʪ ʚʳʚʝʪʨʠʚʘʥʠʷ. ɿʘ 

15-20 ʣʝʪ ʦʙʣʝʧʠʭʘ ʩʧʦʩʦʙʥʘ ʩʦʟʜʘʚʘʪʴ ʟʘʨʦʩʣʠ ʜʦ 3 ʤ ʚʳʩʦʪʦʡ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʦʩʦʙʳʡ 

ʤʠʢʨʦʢʣʠʤʘʪ. 

ʆʩʥʦʚʥʳʤ ʙʦʛʘʪʩʪʚʦʤ ʤʝʩʪʥʦʩʪʠ  ʷʚʣʷʶʪʩʷ ʧʘʩʪʙʠʱʘ, ʢʦʪʦʨʘʷ 1,4 ʤʣʥ ʛʘ ï ʦʙʰʠʨʥʘʷ 

ʢʦʨʤʦʚʘʷ ʙʘʟʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ. ʅʘʨʷʜʫ ʩ ʠʟʤʝʥʝʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠʜʝʪ 

ʩʤʝʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʥʘʩʝʣʷʶʪ ʜʘʥʥʫʶ ʩʨʝʜʫ. 

ɺʳʩʦʪʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʞʠʚʦʪʥʳʭ: ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ï 

ʬʘʫʥʘ ʧʫʩʪʳʥʴ, ʧʦʣʫʧʫʩʪʳʥʴ ʠ ʦʪʢʨʳʪʳʭ ʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʦʚ; ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ï ʬʘʫʥʘ 

ʣʝʩʦʩʪʝʧʝʡ ʠ ʣʝʩʦʚ. 

ɹʦʣʝʝ ʙʦʛʘʪʘ ʠ ʨʘʟʥʦʦʙʨʘʟʥʘ ʬʘʫʥʘ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʚʳʩʦʢʦʛʦʨʴʷ, ʛʜʝ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʟʠʤʥʝʡ ʤʠʛʨʘʮʠʠ ʢ ʣʝʩʥʦʡ ʟʦʥʝ ʠ ʚʥʠʟ ʧʦ ʜʦʣʠʥʝ. ʇʫʩʪʳʥʥʘʷ ʟʦʥʘ ʙʝʜʥʘ ʦʩʦʙʷʤʠ, ʘ ʪʘʢʞʝ 

ʢʦʣʠʯʝʩʪʚʦʤ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʟʚʦʥʦʯʥʳʭ ʧʦ ʀʩʩʳʢ-ʂʫʣʶ ʚʢʣʶʯʘʝʪ 335 ʚʠʜʘ,  

3 ʚʠʜʘ  ʟʝʤʥʦʚʦʜʥʳʭ, 11 ʚʠʜʦʚ ʨʝʧʪʠʣʠʡ, 54 ʚʠʜʘ  ʤʣʝʢʦʧʠʪʘʶʱʠʭ, 267 ʚʠʜʦʚ ʧʪʠʮ. ʊʨʠ ʚʠʜʘ ʧʪʠʮ 

ʟʘʥʝʩʝʥʳ ʚ ʄʝʞʜʫʥʘʨʦʜʥʫʶ ʂʨʘʩʥʫʶ ʢʥʠʛʫ.  

ɺ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʂʳʨʛʳʟʩʪʘʥʘ ʚʥʝʩʝʥʦ 9 ʚʠʜʦʚ ʟʚʝʨʝʡ, 18 ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ. ʉʣʦʞʥʦʩʪʴ 

ʣʘʥʜʰʘʬʪʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʦʙʫʩʣʦʚʣʝʥʘ ʠʩʪʦʨʠʝʡ ʨʘʟʚʠʪʠʷ, ʦʨʦʛʨʘʬʠʝʡ, ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ, ʨʘʟʥʦʩʪʴʶ ʚʳʩʦʪ. 

ʅʘ ʩʢʣʦʥʘʭ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ, ʠʤʝʶʱʠʭ ʨʘʟʣʠʯʥʫʶ ʚʳʩʦʪʥʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʠ ʫʩʣʦʚʠʷ 

ʠʥʩʦʣʷʮʠʠ, ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʣʘʥʜʰʘʬʪʦʚ, ʩʤʝʥʷʶʱʠʝʩʷ ʩ ʚʳʩʦʪʦʡ. ʆʪʯʝʪʣʠʚʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚʣʠʷʥʠʝ ʤʝʨʠʜʠʦʥʘʣʴʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʵʢʩʧʦʟʠʮʠʝʡ ʩʢʣʦʥʦʚ ʊʝʨʩʢʝʡ ʠ 

ʂʫʥʛʝʡ ɸʣʘ-ʊʦʦ. 
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ʈʠʩ.2. ʋʢʨʝʧʣʝʥʠʝ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ʦʙʣʝʧʠʭʦʡ 

ʆʩʦʙʝʥʥʦʩʪʠ ʚʦʟʜʫʰʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ʦʧʨʝʜʝʣʠʣʠ ʤʝʨʠʜʠʘʥʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ: ʟʘʩʫʰʣʠʚʫʶ 

ʟʘʧʘʜʥʫʶ ʠ ʚʣʘʞʥʫʶ ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʠ ʢʦʪʣʦʚʠʥʳ. ʃʘʥʜʰʘʬʪʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʫʩʣʦʞʥʷʝʪʩʷ 

ʥʘʣʠʯʠʝʤ ʤʝʞʛʦʨʥʳʭ ʠ ʚʥʫʪʨʠʛʦʨʥʳʭ ʚʧʘʜʠʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʨʘʟʥʳʭ ʘʙʩʦʣʶʪʥʳʭ ʚʳʩʦʪʘʭ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʤʦʨʬʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ - ʰʠʨʦʪʥʦʡ, ʜʦʣʛʦʪʥʦʡ ʠ ʚʳʩʦʪʥʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ  ʧʦʟʚʦʣʷʶʪ ʦʪʥʝʩʪʠ ʚʩʝ ʣʘʥʜʰʘʬʪʳ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʢ ʢʣʘʩʩʫ ʛʦʨʥʳʭ, 

ʧʦʜʨʘʟʜʝʣʷʶʱʠʭʩʷ ʥʘ 5 ʧʦʜʢʣʘʩʩʦʚ: ʚʳʩʦʢʦʛʦʨʥʳʭ, ʩʨʝʜʥʝʛʦʨʥʳʭ, ʧʨʝʜʛʦʨʥʦ-ʥʠʟʢʦʛʦʨʥʳʭ, ʛʦʨʥʦ-

ʜʦʣʠʥʥʳʭ ʠ ʤʝʞʛʦʨʥʦ-ʢʦʪʣʦʚʠʥʥʳʭ. ʇʝʨʚʳʝ ʪʨʠ ʧʦʜʢʣʘʩʩʘ ʦʪʥʦʩʷʪʩʷ ʢ ʣʘʥʜʰʘʬʪʘʤ ʛʦʨʥʳʭ 

ʩʢʣʦʥʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʳ ʚʦʩʭʦʜʷʱʠʝ ʜʚʠʞʝʥʠʷ ʣʠʪʦʛʝʥʥʦʡ ʦʩʥʦʚʳ ʩ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʩʥʦʩʘ, ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʟʘʣʝʛʘʥʠʝʤ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ, ʚʳʩʦʢʘʷ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴ ʨʝʣʴʝʬʘ. 

ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʣʘʥʜʰʘʬʪʦʚ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʟʦʥʘʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʝʧʨʝʩʩʠʡ ʥʘ 

ʤʦʱʥʳʭ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʦʪʣʦʞʝʥʠʷʭ. 

ɸʥʘʣʠʟ ʚʳʩʦʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʣʘʥʜʰʘʬʪʦʚ ʧʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʩʧʝʢʪʨʘʭ 

ʚʳʩʦʪʥʦʡ ʧʦʷʩʥʦʩʪʠ ʥʘ ʨʘʟʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

ɺ ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʳʜʝʣʝʥʳ 6 ʪʠʧʦʚ ʣʘʥʜʰʘʬʪʦʚ [4, 5]. 

 ɻʫʤʠʜʥʳʡ ʨʷʜ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʛʦʨʥʳʭ ʩʢʣʦʥʘʭ ʩʝʚʝʨʥʳʭ, ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ ʵʢʩʧʦʟʠʮʠʡ ʛʦʨʥʦ-

ʣʫʛʦʚʳʤʠ (ʣʫʛʦʩʪʝʧʥʳʤʠ), ʛʦʨʥʦ-ʣʝʩʥʳʤʠ ʣʘʥʜʰʘʬʪʘʤʠ ʚ ʫʚʣʘʞʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʪ ʚʳʩʦʪ 1700-

1800 ʤ ʥʘʜ ʫʨ. ʤ. ʜʦ ʥʠʚʘʣʴʥʦʡ ʟʦʥʳ. 

ɸʨʠʜʥʳʡ ʨʷʜ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʀʩʩʳʢ-ʂʫʣʴʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʧʫʩʪʳʥʥʳʤʠ ʠ 

ʧʦʣʫʧʫʩʪʳʥʥʳʤʠ ʣʘʥʜʰʘʬʪʘʤʠ. ʇʫʩʪʳʥʥʳʝ ʣʘʥʜʰʘʬʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʚʘ ʧʦʷʩʥʳʭ ʚʘʨʠʘʥʪʘ ï 

ʧʨʝʜʛʦʨʥʳʝ ʠ ʛʦʨʥʳʝ. 

ʉʪʝʧʥʳʝ ʧʨʝʜʛʦʨʥʦ-ʥʠʟʢʦʛʦʨʥʳʝ ʠ ʨʘʚʥʠʥʥʳʝ ʣʘʥʜʰʘʬʪʳ ʚʩʪʨʝʯʘʶʪʩʷ ʩ ʚʳʩʦʪʳ 1610 ʤ ʚ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʀʩʩʳʢ-ʂʫʣʴʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʠ ʟʘʤʝʱʘʶʪ ʣʫʛʦʩʪʝʧʥʦʡ ʧʦʷʩ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʩ 

ʚʳʩʦʪʳ 2000 ʤ. ʇʦʯʚʳ ʦʪ ʩʚʝʪʣʦïʢʘʰʪʘʥʦʚʳʭ ʜʦ ʢʘʰʪʘʥʦʚʳʭ ʠ ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʭ. 

ɻʦʨʥʦ- ʠ ʛʣʷʮʠʘʣʴʥʦ-ʥʠʚʘʣʴʥʳʝ ʣʘʥʜʰʘʬʪʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʧʨʠʛʨʝʙʥʝʚʳʭ ʯʘʩʪʷʭ ʭʨʝʙʪʦʚ 

ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʝʜʥʠʢʘʤʠ ʨʘʟʥʳʭ ʪʠʧʦʚ, ʩʢʘʣʘʤʠ, ʤʦʨʝʥʘʤʠ, ʢʘʨʘʤʠ, ʮʠʨʢʘʤʠ, ʢʫʨʫʤʘʤʠ, ʟʘʥʜʨʘʤʠ.  

ʅʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʮʝʥʥʦʩʪʴ ʣʘʥʜʰʘʬʪʦʚ ʜʣʷ ʨʝʢʨʝʘʮʠʠ, ʥʦ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ 

ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʪʝʧʝʥʠ ʠʭ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ. 

ɺʳʜʝʣʷʶʪʩʷ 3 ʚʠʜʘ ʣʘʥʜʰʘʬʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʮʝʥʥʦʩʪʠ: ʚʳʩʦʢʦʡ, ʩʨʝʜʥʝʡ, 

ʥʠʟʢʦʡ. 

ɺʳʩʦʢʠʤ ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ (ʨʠʩ. 3): ʩʫʭʦ-ʩʪʝʧʥʳʝ, ʧʦʣʫʧʫʩʪʳʥʥʳʝ 

ʠ ʧʫʩʪʳʥʥʳʝ ʣʘʥʜʰʘʬʪʳ ʧʨʝʜʛʦʨʥʦ-ʥʠʟʢʦʛʦʨʥʦʡ ʟʦʥʳ ʀʩʩʳʢ-ʂʫʣʴʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʩ ʢʦʥʪʨʘʩʪʥʳʤ ʠ 

ʞʠʚʦʧʠʩʥʳʤ ʨʝʣʴʝʬʦʤ ʪʠʧʘ çʙʝʜʣʝʥʜè, ʣʘʥʜʰʘʬʪʳ ʙʝʨʝʛʦʚʦʡ ʟʦʥʳ ʦʟʝʨʘ ʀʩʩʳʢ-ʂʫʣʴ ʩ ʧʝʩʯʘʥʳʤʠ 

ʧʣʷʞʘʤʠ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʢʦʪʣʦʚʠʥʳ; ʛʦʨʥʦ-ʜʦʣʠʥʥʳʝ ʣʘʥʜʰʘʬʪʳ ʩ ʢʘʥʴʦʥʘʤʠ, ʚʦʜʦʧʘʜʘʤʠ, 

ʝʣʴʥʠʢʘʤʠ, ʞʠʚʦʧʠʩʥʳʤʠ ʩʢʣʦʥʘʤʠ ʠ ʧʦʡʤʘʤʠ (ʜʦʣʠʥʳ ʨʝʢ ɼʞʝʪʳ-ʆʛʫʟ, ʏʦʥ-ʂʳʟʳʣ-ʉʫʫ, ɸʢ-ʉʫʫ, 

ɹʘʨʩʢʦʦʥ, ɼʞʫʫʢʫ, ɼʞʫʢʫʯʘʢ, ʏʦʣʧʦʥ-ɸʪʘ, ʊʶʧ ʠ ɼʞʝʨʛʘʣʘʥ ï ʚ ʚʦʩʪʦʯʥʦʡ ʠ ʩʨʝʜʥʝʡ ʯʘʩʪʷʭ 
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ʢʦʪʣʦʚʠʥʳ; ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ï ʜʦʣʠʥʳ ʨʝʢ ʊʦʨʫ-ɸʡʛʳʨ, ʊʫʫʨʘ-ʉʫʫ). 

ɺʳʩʦʢʦʡ ʮʝʥʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʛʣʷʮʠʘʣʴʥʦʥʠʚʘʣʴʥʳʝ ʣʘʥʜʰʘʬʪʳ ʩ ʣʝʜʥʠʢʘʤʠ 

(ʛʣʷʮʠʘʣʴʥʦʥʠʚʘʣʴʥʘʷ ʟʦʥʘ ʭʨʝʙʪʘ ʊʝʨʩʢʝʡ ɸʣʘ-ʊʦʦ. ʉʨʝʜʥʝʟʥʘʯʠʤʳʝ ʣʘʥʜʰʘʬʪʳ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 

ʪʫʥʜʨʦʚʦʡ ʟʦʥʳ ʩ ʭʦʣʤʠʩʪʦ-ʤʦʨʝʥʥʳʤ ʨʝʣʴʝʬʦʤ, ʭʦʣʦʜʥʳʤ ʢʣʠʤʘʪʦʤ, ʧʨʝʜʛʦʨʥʦ-ʥʠʟʢʦʛʦʨʥʳʭ 

ʣʫʛʦʩʪʝʧʝʡ. ɿʜʝʩʴ ʣʘʥʜʰʘʬʪʳ ʤʝʥʝʝ ʚʳʨʘʟʠʪʝʣʴʥʳ ʠ ʞʠʚʦʧʠʩʥʳ. 

ʅʠʟʢʦʟʥʘʯʠʤʳʝ ʣʘʥʜʰʘʬʪʳ ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʨʝʜʛʦʨʥʦ-ʥʠʟʢʦʛʦʨʥʦʤʫ ʧʦʷʩʫ ʩʫʭʠʭ ʩʪʝʧʝʡ, 

ʧʦʣʫʧʫʩʪʳʥʴ ʠ ʧʫʩʪʳʥʴ, ʩ ʩʠʣʴʥʦ ʨʘʩʯʣʝʥʝʥʥʳʤ ʨʝʣʴʝʬʦʤ, ʠʟʨʝʞʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ʉʶʜʘ 

ʚʢʣʶʯʘʶʪʩʷ ʦʜʥʦʦʙʨʘʟʥʳʝ ʛʘʣʝʯʥʠʢʦʚʳʝ ʨʫʩʣʘ ʨʝʢ ʠ ʚʳʩʦʢʦʛʦʨʥʳʝ ʩʳʨʪʳ. 

ʅʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʣʘʥʜʰʘʬʪʦʚ ʧʦʜ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʦʡ. ʇʦ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚʳʜʝʣʷʶʪʩʷ ʚʳʩʦʢʦ-, ʩʨʝʜʥʝ- ʠ ʥʠʟʢʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʣʘʥʜʰʘʬʪʳ. 

 

ʈʠʩ. 3. ɺʳʩʦʢʦʟʥʘʯʠʤʳʝ ʣʘʥʜʰʘʬʪʳ ʜʦʣʠʥʘ ʨ. ʏʦʥ-ʂʳʟʳʣ-ʉʫʫ 

ɺʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʣʘʥʜʰʘʬʪʳ ʚʢʣʶʯʘʶʪ ʧʦʢʘʪʳʝ, ʟʘʣʝʩʝʥʥʳʝ ʠ ʟʘʢʫʩʪʘʨʝʥʥʳʝ ʩʢʣʦʥʳ 

ʩʨʝʜʥʝʛʦʨʠʡ ʠ ʧʨʝʜʛʦʨʠʡ.  

ʉʶʜʘ ʦʪʥʦʩʷʪʩʷ ʤʦʭʦʚʳʝ ʪʝʥʝʪʨʘʚʥʳʝ ʝʣʴʥʠʢʠ. ʆʥʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʦʢʘʪʳʤ ʩʢʣʦʥʘʤ (3-6Ü) 

ʜʦʣʠʥ, ʛʜʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʵʢʟʦʛʝʥʥʳʭ ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘʠʤʝʥʴʰʘʷ. ʅʘʠʙʦʣʴʰʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʪʠ ʣʘʥʜʰʘʬʪʳ ʧʦʣʫʯʠʣʠ ʧʦ ʚʩʝʤʫ ʛʦʨʥʦʤʫ ʦʙʨʘʤʣʝʥʠʶ ʀʩʩʳʢ-ʂʫʣʴʩʢʦʡ 

ʢʦʪʣʦʚʠʥʳ ʠ ʤʝʩʪʘʤʠ ʚ ʜʦʣʠʥʝ ʨ. ʂʦʡʣʶ, ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ɼʞʝʨʛʘʣʘʥ, ʊʶʧ. 

ʉʶʜʘ ʞʝ ʚʢʣʶʯʝʥʳ ʧʣʷʞʥʘʷ ʟʦʥʘ ʦʟʝʨʘ ʀʩʩʳʢ-ʂʫʣʴ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʜʝʣʴʪʦʚʳʭ ʫʯʘʩʪʢʦʚ) ʩ 

ʟʘʨʦʩʣʷʤʠ ʦʙʣʝʧʠʭʠ, ʠ ʟʘʙʦʣʦʯʝʥʥʳʤʠ ʤʝʩʪʘʤʠ, ʪʝʨʨʘʩʩʦʚʳʝ ʜʦʣʠʥʳ ʩ ʧʦʡʤʘʤʠ ʪʫʛʘʡʥʳʭ ʣʝʩʦʚ. 

 

ʈʠʩ. 4. ɺʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʣʘʥʜʰʘʬʪʳ ʜʦʣʠʥʘ ɼʞʝʪʳ - ʆʛʫʟ 

ʉʨʝʜʥʝʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʣʘʥʜʰʘʬʪʳ ʦʭʚʘʪʳʚʘʶʪ: 
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- ʭʦʣʤʠʩʪʦ-ʤʦʨʝʥʥʳʝ ʯʘʩʪʠ ʩʳʨʪʦʚʦʡ ʟʦʥʳ ʩ ʨʘʟʚʠʪʠʝʤ ʢʨʠʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ; 

- ʦʪʨʦʛʠ ʭʨʝʙʪʦʚ, ʢʨʫʪʳʝ ʠ ʩʨʝʜʥʝʢʨʫʪʳʝ ʩʢʣʦʥʳ ʩ ʫʢʣʦʥʦʤ ʜʦ 30-35Ü) ʩ ʘʣʴʧʠʡʩʢʠʤʠ ʠ 

ʩʫʙʘʣʴʧʠʡʩʢʠʤʠ ʣʫʛʘʤʠ ʠ ʣʫʛʦʩʪʝʧʷʤʠ; 

- ʧʦʢʘʪʳʝ ʟʘʣʝʩʝʥʥʳʝ ʩʢʣʦʥʳ ʭʨʝʙʪʦʚ; 

- ʢʨʫʪʳʝ (ʩ ʫʢʣʦʥʦʤ ʜʦ 35Ü) ʟʘʢʫʩʪʘʨʝʥʥʳʝ ʧʨʝʜʛʦʨʴʷ ʠ ʥʠʟʢʦʛʦʨʴʷ; 

- ʩʨʝʜʥʠʝ ʠ ʥʠʟʢʠʝ ʯʘʩʪʠ ʨʝʯʥʳʭ ʜʦʣʠʥ ʚ ʧʨʝʜʝʣʘʭ ʀʩʩʳʢ-ʂʫʣʴʩʢʦʡ ʢʦʪʣʦʚʠʥʳ (1700-

2000 ʤ). 

ʂ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʣʘʥʜʰʘʬʪʘʤ ʦʪʥʝʩʝʥʳ ʛʣʷʮʠʘʣʴʥʦ-ʥʠʚʘʣʴʥʘʷ ʠ ʪʫʥʜʨʦʚʘʷ ʟʦʥʳ 

(ʨʠʩ. 4),  ʛʜʝ ʚʝʣʠʢʘ ʦʧʘʩʥʦʩʪʴ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʕʪʦ ʢʨʫʪʳʝ ʩʢʣʦʥʳ (ʩ ʫʢʣʦʥʦʤ ʜʦ 35Ü) - 

ʘʣʴʧʠʡʩʢʦʛʦ ʧʦʷʩʘ; ʢʨʫʪʳʝ ʩʢʣʦʥʳ (ʩ ʫʢʣʦʥʦʤ ʜʦ 35Ü) - ʩ ʨʷʙʠʥʦʚʳʤʠ ʝʣʴʥʠʢʘʤʠ ʠ ʝʣʦʚʦ-ʘʨʯʝʚʳʤʠ 

ʣʝʩʘʤʠ; ʢʨʫʪʦ ʥʘʢʣʦʥʝʥʥʳʝ ʜʦʣʠʥʳ (ʩ ʫʢʣʦʥʦʤ ʙʦʣʝʝ 35Ü) - ʩ ʦʪʚʘʣʴʥʳʤʠ ʠ ʦʪʚʝʩʥʳʤʠ ʩʢʣʦʥʘʤʠ, 

ʩʣʦʞʝʥʥʳʝ ʘʣʣʶʚʠʝʤ ʠ ʚʘʣʫʥʥʳʤʠ ʨʫʩʣʘʤʠ; ʙʝʨʝʛʦʚʘʷ ʟʦʥʘ ʦʟʝʨʘ ʀʩʩʳʢ-ʂʫʣʴ - ʩ ʟʘʨʦʩʣʷʤʠ 

ʦʙʣʝʧʠʭʠ, ʩ ʘʙʨʘʟʠʦʥʥʳʤʠ ʫʩʪʫʧʘʤʠ ʠ ʩ ʟʘʙʦʣʦʯʝʥʥʳʤʠ ʫʯʘʩʪʢʘʤʠ. 

ɻʣʷʮʠʘʣʴʥʦ-ʥʠʚʘʣʴʥʳʝ ʣʘʥʜʰʘʬʪʳ ʩ ʣʝʜʥʠʢʘʤʠ, ʮʠʨʢʘʤʠ, ʢʘʨʘʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ 

ʧʨʠʛʨʝʙʥʝʚʦʡ ʟʦʥʝ ʭʨʝʙʪʦʚ ʂʫʥʛʝʡ ɸʣʘ-ʊʦʦ ʠ ʊʝʨʩʢʝʡ ɸʣʘ-ʊʦʦ ï ʚ ʚʦʩʪʦʯʥʦʡ ʠ ʩʨʝʜʥʝʡ ʠʭ ʯʘʩʪʷʭ, ʚ 

ʙʘʩʩʝʡʥʝ ʨʝʢʠ  ʉʘʨʳ-ɼʞʘʟ ï ʢʨʫʧʥʳʝ ʫʟʣʳ ʦʣʝʜʝʥʝʥʠʷ (ʍʘʥ-ʊʝʥʛʨʠ ʠ ʜʨ.), ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ  ʀʥʳʣʯʝʢ, 

ʚ ʤʘʩʩʠʚʝ ɸʢ-ʐʳʡʨʘʢ, ʣʝʜʥʠʢʠ ʧʣʦʩʢʠʭ ʚʝʨʰʠʥ ʭʨʝʙʪʘ ʊʝʨʩʢʝʡ ɸʣʘ-ʊʦʦ, ʭʨʝʙʪʘ ʂʦʢʰʘʘʣ ʠ ʝʛʦ 

ʦʪʨʦʛʦʚ. ʂʨʫʧʥʳʝ ʟʘʣʝʩʝʥʥʳʝ ʩʢʣʦʥʳ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʜʦʣʠʥʝ ʭʨʝʙʪʦʚ ʊʝʨʩʢʝʡ ʠ ʂʫʥʛʝʡ ɸʣʘ-ʊʦʦ (ʨʝʢʠ  

ʊʶʧ, ɼʞʝʨʛʘʣʘʥ, ɸʢ-ʉʫʫ, ʉʘʨʳ-ɼʞʘʟ, ʂʦʡʣʶ). ʄʝʨʟʣʦʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʚʝʨʭʥʠʭ 

ʯʘʩʪʷʭ ʚʩʝʭ ʦʪʨʦʛʦʚʳʭ ʜʦʣʠʥ ʠ ʚ ʩʳʨʪʦʚʦʡ ʟʦʥʝ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ɸʨʘ-ɹʝʣʴ ʠ ʂʫʤʪʦʨ. ɿʘʢʫʩʪʘʨʝʥʥʘʷ 

ʙʝʨʝʛʦʚʘʷ ʟʦʥʘ ʩ ʙʘʨʙʘʨʠʩʦʤ, ʰʠʧʦʚʥʠʢʦʤ ʬʨʘʛʤʝʥʪʘʨʥʦ ʪʷʥʝʪʩʷ ʧʦ ʧʝʨʠʤʝʪʨʫ ʦʟʝʨʘ ʀʩʩʳʢ-ʂʫʣʴ ï 

ʥʘ ʵʦʣʦʚʳʭ ʯʘʩʪʷʭ ʧʦʣʫʦʩʪʨʦʚʦʚ ɸʥʘʥʴʝʚʩʢʠʡ, ʉʫʭʦʡ ʭʨʝʙʝʪ, ʂʘʨʘ-ɹʫʣʫʥ, ʊʦʨʫ-ɸʡʛʳʨ, ʊʫʫʨʘ-ʉʫʫ, 

ʏʦʣʧʦʥ-ɸʪʘ, ʧʦ ʶʞʥʦʤʫ ʙʝʨʝʛʫ ʚ ʤʝʩʪʘʭ ʩʦʩʨʝʜʦʪʦʯʝʥʠʷ ʙʦʣʦʪʥʳʭ ʫʯʘʩʪʢʦʚ ï ʋʢ-ʋʣʝʡ, ʆʨʜʝʢ-ʋʯʘʨ, 

ʊʫʫʨʘ-ʉʫʫ, ʚ ʜʝʣʴʪʦʚʦʡ ʯʘʩʪʠ ʜʦʣʠʥ ʨʝʢ ʊʶʧ, ɼʞʝʨʛʘʣʘʥ, ʂʘʨʘʢʦʣ, ɼʞʝʪʳ-ʆʛʫʟ. 

  ɺ ʮʝʣʦʤ ʚʳʜʝʣʝʥʥʳʝ ʣʘʥʜʰʘʬʪʳ ʧʦ ʦʙʣʘʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʨʘʟʥʳʭ ʚʳʩʦʪʥʳʭ ʧʦʷʩʘʭ. ʀ 

ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤʠ ʷʚʣʷʶʪʩʷ ʣʘʥʜʰʘʬʪʳ ʥʘ ʥʠʟʢʠʭ ʦʪʤʝʪʢʘʭ, ʘ ʙʦʣʝʝ ʫʷʟʚʠʤʳʝ ʧʨʠʫʨʦʯʝʥʳ ʢ 

ʚʳʩʦʢʦʛʦʨʥʳʤ ʦʙʣʘʩʪʷʤ. 
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ʇʈʀʄɽʅɽʅʀɽ ʕʅɽʈɻʆʉɹɽʈɽɻɸʖʑɽɻʆ ʉɺɽʊʆɼʀʆɼʅʆɻʆ ʆʉɺɽʑɽʅʀʗ ɼʃʗ 

ʋʃʀʏʅʆɻʆ ʀ ɺʅʋʊʈɽʅʅʆɻʆ ʇʈʆʉʊʈɸʅʉʊɺɸ 

 

THE USE OF ENERGY SAVING LED LIGHTING FOR STREET AND INDOOR SPACE  

 

ɸʥʥʦʪʘʮʠʷ: ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦʢʘʟʘʪʝʣʴ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʚʦ ʤʥʦʛʠʭ ʛʦʨʦʜʘʭ ʈʦʩʩʠʠ 

ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʚʳʩʦʢʠʤ. ɺ ʩʚʦʝʡ ʩʪʘʪʴʝ ʷ ʨʘʩʩʤʦʪʨʶ ʧʨʠʤʝʥʝʥʠʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʣʘʤʧ ʜʣʷ 

ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʵʪʠʭ ʣʘʤʧ ʷʚʣʷʝʪʩʷ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʝʰʝʚʠʟʥʦʡ, 

ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʠʠ, ʧʨʦʩʪʦʪʦʡ ʠ ʫʜʦʙʩʪʚʦʤ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ɺʝʩʦʤʳʡ ʥʝʜʦʩʪʘʪʦʢ ʙʦʣʴʰʠʥʩʪʚʘ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʣʘʤʧ ʥʘʢʘʣʠʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʵʥʝʨʛʠʠ ʥʝ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ 

ʩʚʝʪ, ʘ ʧʝʨʝʭʦʜʠʪ ʚ ʪʝʧʣʦ, ʪ.ʝ. ʨʘʙʦʪʘʝʪ ʥʘ ʥʘʛʨʝʚʘʥʠʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʵʬʬʝʢʪʠʚʥʦ ʠ 

ʵʪʦ ʥʘʫʯʥʦ ʜʦʢʘʟʘʥʥʳʡ ʬʘʢʪ.  

Abstract:  Today, energy consumption in many cities of Russia is the highest. In my article, I will 

consider the use of energy saving lamps to reduce energy consumption. The advantage of these lamps is 

their relative low cost, energy saving, simple and easy to use. A significant drawback of most traditional 

incandescent bulbs is that most of the energy not converted to light, and is converted into heat, i.e. the heat 

that is economically inefficient and is a scientifically proven fact. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʚʝʱʝʥʠʝ, ʣʘʤʧʘ, ʧʨʦʩʪʨʘʥʩʪʚʦ, ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ. 

Keywords: lighting, lamp, space, energy saving. 

1. ɺʚʝʜʝʥʠʝ 

 ʆʙʣʠʢ ʥʳʥʝʰʥʠʭ ʛʦʨʦʜʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʪʝʤʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ 
ʢʦʥʪʨʘʩʪʥʦʡ ʧʦʜʩʚʝʪʢʠ ʜʦʤʦʚ, ʨʝʢʣʘʤʳ, ʜʦʨʦʛʠ, ʤʘʛʠʩʪʨʘʣʝʡ ʠ ʪ.ʜ. (ʩʤ. ʨʠʩ. 1). ʊʘʢʞʝ ʧʨʘʢʪʠʯʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʠ ʚ ʦʙʣʘʩʪʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʘ (ʩʤ. ʨʠʩ. 2). 

 

                  
                      ʈʠʩ. 1. ʋʣʠʯʥʦʝ ʦʩʚʝʱʝʥʠʝ                                 ʈʠʩ. 2. ʃʘʥʜʰʘʬʪʥʦʝ ʦʩʚʝʱʝʥʠʝ 

 

             2.   ɺʠʜʳ ʫʣʠʯʥʦʛʦ ʦʩʚʝʱʝʥʠʷ  

1) ʈʝʬʣʝʢʪʦʨʥʦʝ ï ʦʩʥʦʚʥʦʡ ʧʨʦʮʝʩʩ ʟʘʣʦʞʝʥ ʚ ʨʝʬʣʝʢʪʦʨʝ, ʢʘʢ ʦʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʧʨʠʝʤʘ 

ʩʚʝʪʘ, ʢʦʪʦʨʳʡ ʢʦʥʮʝʥʪʨʠʨʫʝʪ ʩʚʝʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʜʦʨʦʛʠ. ɺ ʬʦʥʘʨʴ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʣʘʤʧʘ 

ʤʦʱʥʦʩʪʴʶ 250-400 ɺʘʪʪ. ʉʘʤʠ ʬʦʥʘʨʠ ʨʘʩʧʦʣʘʛʘʶʪ ʥʘ ʙʦʣʴʰʝʤ ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʚʳʩʦʪʝ. 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʩʚʝʱʝʥʠʷ ʤʘʛʠʩʪʨʘʣʝʡ ʠ ʢʨʫʧʥʳʭ ʘʚʪʦʜʦʨʦʛ. 

2)ʈʘʩʩʝʷʥʥʦʝ ï ʦʩʥʦʚʥʦʡ ʧʨʦʮʝʩʩ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʣʴʝʬʥʳʭ ʧʨʦʟʨʘʯʥʳʭ ʧʣʘʬʦʥʘʭ, ʢʦʪʦʨʳʝ 

ʨʘʩʩʝʠʚʘʶʪ ʣʫʯʠ ʥʘ ʜʘʣʴʥʠʡ ʨʘʜʠʫʩ. ʇʣʘʬʦʥʳ ʚʳʧʦʣʥʷʶʪʩʷ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʠʣʠ ʰʘʨʦʚʦʡ ʬʦʨʤʝ. ɺ 

ʬʦʥʘʨʠ ʫʩʪʘʥʦʚʣʝʥʳ ʣʘʤʧʳ ʤʦʱʥʦʩʪʴʶ 70 ï 250 ɺʘʪʪ.  

 ʉʚʝʪʦʜʠʦʜʥʦʝ ʦʩʚʝʱʝʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʦʩʚʝʱʝʥʠʷ ʚʳʚʝʩʢʠ, ʬʦʥʘʨʝʡ, ʘ ʪʘʢʞʝ ʚ 

ʦʩʚʝʪʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʘʭ: ʤʦʜʫʣʴʥʳʝ ʪʨʫʙʢʠ, ʣʝʥʪʳ, ʵʢʨʘʥʳ ʠ ʜʠʩʧʣʝʠ. ʕʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ 

ʩʚʝʪʦʜʠʦʜʥʦʝ ʦʩʚʝʱʝʥʠʝ LED ʥʝ ʥʘʛʨʫʞʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʩʝʪʴ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʷʨʢʠʡ ʩʚʝʪ, ʥʝ ʥʘʥʦʩʷ 

ʧʨʠ ʵʪʦʤ ʚʨʝʜ ʥʘ ʩʝʪʯʘʪʢʫ ʛʣʘʟʘ. ʃʘʤʧʳ ʫʣʠʯʥʦʛʦ ʦʩʚʝʱʝʥʠʷ LED ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʪʫʩʢʥʝʶʪ ʩʦ 

mailto:maxi110696@mail.ru
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ʚʨʝʤʝʥʝʤ ʠ ʩʧʦʩʦʙʥʳ ʨʘʙʦʪʘʪʴ 100 000 ʯʘʩʦʚ ʙʝʟ ʟʘʤʝʥʳ (ʩʤ. ʨʠʩ. 2).  

 

 
ʈʠʩ. 3. ʉʚʝʪʦʜʠʦʜʥʦʝ ʦʩʚʝʱʝʥʠʝ LED 

 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʚʝʪʦʜʠʦʜʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʧʝʨʝʜ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʩʚʝʪʘ: 

- ʚʳʩʦʢʘʷ ʵʢʦʣʦʛʠʯʥʦʩʪʴ; 

- ʦʪʩʫʪʩʪʚʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʨʘʜʠʘʮʠʦʥʥʳʭ ʠʟʣʫʯʝʥʠʡ ʠ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ 

ʩʚʝʪʦʜʠʦʜʳ; 

- ʵʢʦʥʦʤʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ; 

- ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ; 

- ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ -60: +40 Áʉ; 

- ʦʪʩʫʪʩʪʚʠʝ ʩʚʝʨʢʘʥʠʷ; 

- ʧʨʠʤʝʥʝʥʠʝ ʢʘʢ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ, ʪʘʢ ʠ ʜʣʷ ʫʣʠʯʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. 

 ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ, ʜʦʩʪʦʠʥʩʪʚʘ ʧʨʠʤʝʥʝʥʠʷ ʩʚʝʪʦʜʠʦʜʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʦʜʥʦʟʥʘʯʥʦ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩ ʢʘʞʜʳʤ ʜʥʝʤ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ, ʪ.ʢ. ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʩʚʝʪʘ ï ʣʶʤʠʥʝʩʮʝʥʪʥʳʤʠ, 

ʛʘʣʦʛʝʥʦʚʳʤʠ, ʣʘʤʧʘʤʠ ʥʘʢʘʣʠʚʘʥʠʷ. ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 2 ʛʦʜʘ, ʧʨʠ ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʠʠ ʥʘ 

80 %.  
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ʇʈʀʄɽʅɽʅʀɽ ʊɽʇʃʆɺʓʍ ʅɸʉʆʉʆɺ ɺ ʕʅɽʈɻʆʕʌʌɽʂʊʀɺʅʓʍ ɼʆʄɸʍ 

 

THE USE OF HEAT PUMPS IN ENERGY-EFFICIENT HOMES  

 

ɸʥʥʦʪʘʮʠʷ: ʇʨʠʤʝʥʝʥʠʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʠʩʪʝʤ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʵʥʝʨʛʦʟʘʪʨʘʪʥʳʤ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʤʥʦʛʠʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʩʦʩʪʘʚʣʷʝʪ 300-400 ʢɺʪʯ/ʤ
2
 ʚ ʛʦʜ, ʯʪʦ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ ʧʨʦ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʜʦʤʘ, ʧʦʪʨʝʙʣʝʥʠʝ 

ʢʦʪʦʨʳʭ ʩʥʠʞʝʥʦ ʥʘ 60% ʠ ʩʦʩʪʘʚʣʷʝʪ 60-80 ʢɺʪʯ/ʤ
2
. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʩʚʦʝʡ 

ʩʪʘʪʴʝ ʷ ʨʘʩʩʤʦʪʨʶ ʧʨʠʤʝʥʝʥʠʝ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʡ ʠ ʧʨʘʢʪʠʯʥʳʡ ʩʧʦʩʦʙ 

ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʚ ʟʜʘʥʠʷʭ. 

ɸʥʥʦʪʘʮʠʷ: The use today of traditional ways of energy saving is energy-intensive, for example, 

for many regions of Russia, electricity consumption is 300-400 kWh/m2 per year, what can be said about 

energy-efficient home, the consumption of which is reduced by 60% and 60-80 kWh/m2. To achieve such 

performance in this article I will consider the use of a heat pump as the most economical and practical way 

to maintain the heat supply in buildings. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʧʣʦʚʦʡ ʥʘʩʦʩ, ʟʜʘʥʠʝ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʵʢʦʥʦʤʠʯʥʦʩʪʴ.  

Keywords: heat pump, building, effectiveness, efficiency. 

1. ɺʚʝʜʝʥʠʝ 

ɹʦʣʴʰʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʘ ʨʘʟʚʠʪʠʝ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʝʩʝʪ ʧʝʨʩʧʝʢʪʠʚʫ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩ, 

ʪʘʢ ʵʪʦ ʨʝʘʣʠʟʘʮʠʠ ʚ ʩʠʩʪʝʤʘʭ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʇʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʝ 

ʟʜʘʥʠʝ ʅʠʢʫʣʠʥʦ ï 2 ʚ ʄʦʩʢʚʝ, ʛʜʝ ʪʝʧʣʦʚʳʝ ʥʘʩʦʩʳ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ɺ 

ʛʦʜʦʚʦʤ ʮʠʢʣʝ ʥʘ ʩʠʩʪʝʤʫ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʦʪʨʝʙʣʷʝʪʩʷ ʨʘʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦ, ʢʘʢ ʠ ʥʘ 

ʦʪʦʧʣʝʥʠʝ ʟʜʘʥʠʷ. ʊʝʧʣʦʚʳʝ ʥʘʩʦʩʳ ʩʦʭʨʘʥʷʶʪ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʪʘʢ ʢʘʢ ʥʝ ʠʩʧʦʣʴʟʫʶʪ 

ʧʦʪʨʝʙʣʝʥʠʝ: ʛʘʟʘ, ʫʛʣʷ.  

2. ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ  

ʊʝʧʣʦʚʦʡ ʥʘʩʦʩ ï ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ, ʢʦʪʦʨʘʷ ʨʘʙʦʪʘʝʪ ʧʦ ʧʨʠʥʮʠʧʫ ʭʦʣʦʜʠʣʴʥʦʡ 

ʤʘʰʠʥʳ, ʧʫʪʝʤ ʧʝʨʝʥʦʩʘ ʪʝʧʣʘ ʢ ʠʩʪʦʯʥʠʢʫ, ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʪʦʨʦʛʦ ʚʳʰʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʪʘʢʦʛʦ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ ʧʦʩʪʨʦʝʥʘ ʥʘ ʦʙʨʘʪʥʦʤ ʮʠʢʣʝ ʧʝʨʝʜʘʯʠ ʪʝʧʣʦʪʳ ʦʪ 

ʠʩʪʦʯʥʠʢʘ ʩ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʢ ʠʩʪʦʯʥʠʢʫ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ. ʅʘ ʨʘʙʦʪʫ ʪʝʧʣʦʚʦʛʦ 

ʥʘʩʦʩʘ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ.  

 
ʈʠʩ. 1. ʉʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʠʜʝʘʣʴʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ.  

3. ʊʝʧʣʦʚʦʡ ʥʘʩʦʩʘ çʛʨʫʥʪ ï ʚʦʜʘè  

ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʣʦʚʦʡ ʥʘʩʦʩ çʛʨʫʥʪ ï ʚʦʜʘè, ʢʦʪʦʨʳʡ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ 

ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʦʡ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʠʩʧʦʣʴʟʫʝʪ ʪʝʧʣʦ ʛʨʫʥʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʠʞʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʝʤʣʠ, ʛʜʝ ʢʨʫʛʣʦʛʦʜʠʯʥʦ ʩʦʭʨʘʥʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ 10 ï 8 Áʉ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʤ, 
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ʫʣʦʞʝʥʥʳʤ ʚ ʟʝʤʣʝ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʧʨʦʠʩʭʦʜʠʪ ʦʪʜʘʯʘ ʪʝʧʣʘ ʛʨʫʥʪʘ ʠʣʠ ʚʦʜʳ, ʘ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 

ʪʝʧʣʦ, ʥʘʢʦʧʣʝʥʥʦʝ ʚ ʟʜʘʥʠʠ ʦʪʚʦʜʠʪʩʷ ʚ ʛʨʫʥʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʩʩ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʧʣʦʚʳʤ 

ʥʘʩʦʩʦʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʟʜʘʥʠʷ ʷʚʣʷʝʪʩʷ ʮʠʢʣʠʯʥʳʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʙʝʩʧʝʨʝʙʦʡʥʫʶ ʨʘʙʦʪʫ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʨʘʩʭʦʜʳ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. 

 
ʈʠʩ. 2. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ çʚʦʜʘ ï ʛʨʫʥʪè. 

 

 ʊʝʧʣʦʚʳʝ ʥʘʩʦʩʳ çʚʦʜʘ ï ʚʦʜʘè ʠʩʧʦʣʴʟʫʶʪ ʪʝʧʣʦ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʪʘʢʞʝ 

ʩʪʘʙʠʣʴʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ 12 ʛʨʘʜʫʩʦʚ ʚ ʪʝʯʝʥʠʠ ʛʦʜʘ. ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʨʠʤʝʥʷʶʪ 

ʢʦʣʦʜʮʳ, ʩʢʚʘʞʠʥʳ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʧʨʠʤʝʥʝʥʠʝ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ ʠʩʧʦʣʴʟʫʶʪ:  

1) ʩʠʩʪʝʤʳ ʪʦʯʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʩ ʠʩʧʘʨʝʥʠʝʤ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ ʟʘ ʩʯʝʪ ʦʙʤʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʪʝʣʝ ʧʨʦʚʦʜʘ, ʟʘʛʣʫʙʣʝʥʥʦʛʦ ʚ ʛʨʫʥʪ; 

2) ʩʠʩʪʝʤʳ ʩʦ ʩʣʦʞʥʳʤ ʩʦʩʪʘʚʦʤ ʞʠʜʢʦʩʪʠ, ʩ ʜʘʣʴʥʝʡʰʠʤ ʝʸ ʧʝʨʝʥʦʩʦʤ ʠ ʧʨʦʢʘʯʢʠ, 

ʟʘʛʣʫʙʣʝʥʥʦʤʫ ʚ ʛʨʫʥʪ. 

 
ʈʠʩ. 3. ʉʭʝʤʳ ʨʘʟʣʠʯʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʠʩʪʝʤ ʪʨʫʙʦʧʨʦʚʦʜʦʚ.  

4. ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʘ ʚ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʘʭ 

(ʥʘʨʫʞʥʳʡ  ʚʦʟʜʫʭ, ʧʦʜʟʝʤʥʳʝ ʠ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ, ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ) ʟʘʩʪʘʚʣʷʝʪ ʟʘʜʫʤʘʪʴʩʷ ʦʙ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʥʝʨʛʠʶ ʚʦʢʨʫʛ ʥʘʩ, ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʭ ʟʘʪʨʘʪʘʭ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘ ʨʫʙʝʞʦʤ ʩʧʨʦʩ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʠ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ 

ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʪʝʧʣʘ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʚʳʙʨʦʩʳ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʙʳʪʦʚʳʝ ʚʳʜʝʣʝʥʠʷ ʪʝʧʣʘ, ʦʪʨʘʙʦʪʘʥʥʳʡ ʚʝʥʪʠʣʷʮʠʦʥʥʳʡ ʚʦʟʜʫʭ ʠ ʪ.ʜ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʥʝ ʠʩʧʦʣʴʟʫʝʤ ʙʦʣʴʰʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʵʥʝʨʛʠʠ 

ʦʢʨʫʞʘʶʱʫʶ ʥʘʩ, ʠ ʪʝʧʣʦʚʦʡ ʥʘʩʦʩ ʧʨʝʜʩʪʘʚʣʝʥ ʫʜʘʯʥʳʤ ʠʩʭʦʜʦʤ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 
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