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ʅʘʪʘʣʽʷ ɹʽʣʝʚʠʯ 

 (ʈʽʚʥʝ, ʋʢʨʘʾʥʘ) 

 

ɽʌɽʂʊʀɺʅɯʉʊʔ ɸɻʈʆʊɽʍʅɯʏʅʀʍ ɯ ʍɯʄɯʏʅʀʍ ɿɸʍʆɼɯɺ ʋ ʈɽɻʋʃʖɺɸʅʅɯ 

ʏʀʉɽʃʔʅʆʉʊɯ ɼʈʆʊʗʅʀʂɯɺ ʋ ɸɻʈʆʎɽʅʆɿɸʍ ʂɸʈʊʆʇʃɯ 

 

ʅʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʧʦʣʴʦʚʠʭ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʽ ʭʽʤʽʯʥʠʭ ʟʘʭʦʜʽʚ ʫ ʨʝʛʫʣʶʚʘʥʥʽ ʯʠʩʝʣʴʥʦʩʪʽ ʜʨʦʪʷʥʠʢʽʚ ʫ ʘʛʨʦʮʝʥʦʟʘʭ 

ʢʘʨʪʦʧʣʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʨʦʪʷʥʠʢʠ, ʯʠʩʝʣʴʥʽʩʪʴ, ʰʢʦʜʦʯʠʥʥʽʩʪʴ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʽ 

ʭʽʤʽʯʥʠʭ ʟʘʭʦʜʽʚ. 

 

In this article presented results of field and laboratory studies of the effectiveness of 

agrotechnical and chemical measures in regulating the number of wireworms in potato 

agrocenoses are presented. 

Key words: wireworms, number, harmfulness, efficiency of agrotechnical and chemical 

measures. 

 

ɼʨʦʪʷʥʠʢʠ  ʮʝ ʣʠʯʠʥʢʠ ʢʦʚʘʣʠʢʽʚ, ʨʦʟʚʠʪʦʢ ʷʢʠʭ ʪʨʠʚʘʻ ʫ ˇʨʫʥʪʽ ʚ ʩʝʨʝʜʥʴʦʤʫ 4 ʨʦʢʠ, 

ʱʽʣʴʥʽʩʪʴ ʩʷʛʘʻ 50-100 ʝʢʟ./ʤ
2
, ʘ ʚ ʦʢʨʝʤʠʭ ʦʩʝʨʝʜʢʘʭ  ʜʦ 200 ʝʢʟ./ʤ

2 
ʽ ʙʽʣʴʰʝ. 

ʅʘʡʧʦʰʠʨʝʥʽʰʦʶ ʻ ʛʨʫʧʘ ʪʘʢ ʟʚʘʥʠʭ ʟʣʘʢʦʚʠʭ ʢʦʚʘʣʠʢʽʚ, ʨʦʟʚʠʪʦʢ ʷʢʠʭ ʧʦʚôʷʟʘʥʠʡ ʟʽ 

ʟʣʘʢʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʧʝʨʝʚʘʞʥʦ ʧʠʨʽʻʤ ʧʦʚʟʫʯʠʤ. ʅʘ ʇʦʣʽʩʩʽ ʜʦʤʽʥʫʶʯʠʤʠ ʩʝʨʝʜ ʮʽʻʾ 

ʛʨʫʧʠ ʻ ʢʦʚʘʣʠʢ ʧʦʩʽʚʥʠʡ, ʩʤʫʛʘʩʪʠʡ, ʪʝʤʥʠʡ, ʟʘʭʽʜʥʠʡ, ʘ ʚ ʃʽʩʦʩʪʝʧʫ ʽ ʉʪʝʧʫ ï ʩʪʝʧʦʚʠʡ 

ʢʦʚʘʣʠʢ [1, 2]. 

ɿʤʝʥʰʠʪʠ ʯʠʩʝʣʴʥʽʩʪʴ ʥʝʙʝʟʧʝʯʥʠʭ ʰʢʽʜʥʠʢʽʚ ʥʝ ʤʦʞʥʘ ʷʢʠʤʦʩʴ ʦʜʥʠʤ ʧʨʠʡʦʤʦʤ. ʊʫʪ 

ʥʝʦʙʭʽʜʥʘ ʥʠʟʢʘ ʟʘʭʦʜʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʘʛʨʦʪʝʭʥʽʯʥʽ, 

ʪʦʙʪʦ ï ʚʠʩʦʢʘ ʢʫʣʴʪʫʨʘ ʟʝʤʣʝʨʦʙʩʪʚʘ. 

ʇʝʨʰʦʯʝʨʛʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʟʥʠʱʝʥʥʷ ʧʠʨʽʶ ʧʦʚʟʫʯʦʛʦ ʥʘ ʧʦʣʷʭ ʪʘ ʥʘʚʢʦʣʦ ʥʠʭ. ɿʘ 

ʤʦʞʣʠʚʦʩʪʽ ʩʣʽʜ ʟʘʧʨʦʚʘʜʠʪʠ ʭʦʯʘ ʙ ʪʨʠʧʽʣʴʥʫ ʩʽʚʦʟʤʽʥʫ, ʜʝ ʤʘʶʪʴ ʧʦʯʝʨʛʦʚʦ ʚʠʨʦʱʫʚʘʪʠʩʴ 

ʢʫʣʴʪʫʨʠ, ʱʦ ʥʝ ʧʦʰʢʦʜʞʫʶʪʴʩʷ ʜʨʦʪʷʥʠʢʘʤʠ, ʘ ʩʘʤʝ: ʛʦʨʦʭ, ʚʠʢʘ, ʧʨʦʩʦ, ʛʨʝʯʢʘ, ʦʣʽʡʥʘ 

ʨʝʜʴʢʘ, ʛʽʨʯʠʮʷ ʙʽʣʘ, ʢʘʧʫʩʪʘ, ʤʦʨʢʚʘ. ʋʥʽʢʘʣʴʥʠʤ ʦʯʠʱʫʚʘʯʝʤ ʧʦʣʷ ʚʽʜ ʜʨʦʪʷʥʠʢʽʚ ʻ ʯʦʨʥʠʡ 

ʧʘʨ ʟ ʘʢʪʠʚʥʠʤ ʨʦʟʧʫʰʫʚʘʥʥʷʤ ˇʨʫʥʪʫ ʚ ʯʝʨʚʥʽ ï ʩʝʨʧʥʽ [3, 4, 5]. 

ʇʨʠʙʣʠʟʥʝ ʯʝʨʛʫʚʘʥʥʷ ʢʫʣʴʪʫʨ ʫ 3-ʧʽʣʴʥʠʭ ʩʽʚʦʟʤʽʥʘʭ ʽʟ ʢʘʨʪʦʧʣʝʶ ʪʘʢʝ: ʯʦʨʥʠʡ ʧʘʨ ï 

ʞʠʪʦ ʯʠ ʧʰʝʥʠʮʷ ï ʢʘʨʪʦʧʣʷ; ʛʦʨʦʭ ï ʞʠʪʦ ʯʠ ʧʰʝʥʠʮʷ ï ʢʘʨʪʦʧʣʷ; ʛʨʝʯʢʘ ï ʦʣʽʡʥʘ ʨʝʜʴʢʘ ï 

ʢʘʨʪʦʧʣʷ; ʛʦʨʦʭ ï ʧʨʦʩʦ ï ʢʘʨʪʦʧʣʷ; ʞʠʪʦ ï ʦʚʦʯʝʚʽ ʢʫʣʴʪʫʨʠ (ʤʦʨʢʚʘ, ʢʘʧʫʩʪʘ) ï ʢʘʨʪʦʧʣʷ. 

ʄʦʞʣʠʚʽ ʡ ʽʥʰʽ ʢʦʤʙʽʥʘʮʽʾ. ɽʬʝʢʪʠʚʥʠʤ ʻ ʚʥʝʩʝʥʥʷ ʧʽʜ ʧʦʧʝʨʝʜʥʠʢ ʢʘʨʪʦʧʣʽ ʦʨʛʘʥʽʯʥʠʭ 

ʜʦʙʨʠʚ (ʛʥʦʶ) ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʜʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʚʥʝʩʝʥʥʷ ʚʠʩʦʢʠʭ ʥʦʨʤ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ, ʚʘʧʥʫʚʘʥʥʷ ʢʠʩʣʠʭ ˇʨʫʥʪʽʚ [5]. 

ʇʝʨʝʜʫʤʦʚʦʶ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʢʘʨʪʦʧʣʽ ʚʽʜ 

ʜʨʦʪʷʥʠʢʽʚ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʾʭ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘ ʧʦʣʽ ʯʠ ʛʦʨʦʜʽ. ɿʘʣʝʞʥʦ ʚʽʜ ʯʠʩʝʣʴʥʦʩʪʽ 

ʜʨʦʪʷʥʠʢʽʚ ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʫ ʩʠʩʪʝʤʫ ʟʘʭʦʜʽʚ ʜʣʷ ʟʘʭʠʩʪʫ ʢʘʨʪʦʧʣʽ [5]. 

ʄʘʛʽʩʪʨʘʥʪʩʴʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽʟ ʚʠʚʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʽ ʭʽʤʽʯʥʠʭ ʟʘʭʦʜʽʚ ʫ 

ʨʝʛʫʣʶʚʘʥʥʽ ʯʠʩʝʣʴʥʦʩʪʽ ʜʨʦʪʷʥʠʢʽʚ ʧʨʦʚʦʜʠʣʠʩʴ ʫ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ ʥʘ ʧʦʣʷʭ ʇʉʇ 

ñʂʦʨʝʮʴʢʝò ʚ 2019-2020 ʨʦʢʘʭ. 

ɻʨʫʥʪʠ ʜʦʩʣʽʜʥʦʾ ʜʽʣʷʥʢʠ ʜʝʨʥʦʚʽ ʩʣʘʙʦʧʽʜʟʦʣʠʩʪʽ, ʩʫʧʽʱʘʥʽ, ʽʟ ʚʤʽʩʪʦʤ ʛʫʤʫʩʫ 2,7%. 

ɺʤ̔ ʩʪ ʣʝʛʢʦʛʽʜʨʦʣʽʟʦʚʘʥʠʭ ʬʦʨʤ ʘʟʦʪʫ (ʟʘ ʂʦʨʥʬʽʣʴʜʦʤ) ï 7,4 ʤʛ ʥʘ 100 ʛ ʛʨʫʥʪʫ, ʨʫʭʦʤʦʛʦ 

ʬʦʩʬʦʨʫ ʽ ʦʙʤʽʥʥʦʛʦ ʢʘʣʽʶ (ʟʘ ʂʠʨʩʘʥʦʚʠʤ) ï ʚʽʜʧʦʚʽʜʥʦ 9 ʽ 11 ʤʛ ʥʘ 100 ʛ ʛʨʫʥʪʫ, ʧʦʢʘʟʥʠʢ 

ʨʅ ʛʨʫʥʪʫ  6,3. ɿʘʛʘʣʴʥʠʡ ʬʦʥ ʫʜʦʙʨʝʥʥʷ ʥʘ ʚʩʽʡ ʧʣʦʱʽ ʩʪʘʥʦʚʠʚ 45ʪ ʪʦʨʬʦʛʥʦʡʦʚʠʭ 



ʊʝʥʜʝʥʮʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʽ ʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʽʟʘʮʽʾ 
 

 

6 

ʢʦʤʧʦʩʪʽʚ ʥʘ 1 ʛʝʢʪʘʨ. ʉʦʨʪ ʢʘʨʪʦʧʣʽ ï ʊʘʡʬʫʥ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʜʽʣʷʥʢʠ ʜʦʩʣʽʜʫ 25 ʤ
2
, 

ʦʙʣʽʢʦʚʘ ï 10 ʤ
2
. ʇʦʚʪʦʨʝʥʥʷ ï 3 ʨʘʟʦʚʝ. 

ʋ ʜʦʩʣʽʜʽ ʟ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʜʨʦʪʷʥʠʢʽʚ ʧʨʠ 

ʚʠʨʦʱʫʚʘʥʥʽ ʢʘʨʪʦʧʣʽ (ʊʘʙʣ. 1.) ʚʠʚʯʘʣʠʩʴ ʚʘʨʽʘʥʪʠ, ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʜʣʷ ʟʥʠʞʝʥʥʷ 

ʯʠʩʝʣʴʥʦʩʪʽ ʜʨʦʪʷʥʠʢʽʚ ʨʽʟʥʠʤʠ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʤʠ ʫʩʪʘʥʦʚʘʤʠ. 

(ʊʘʙʣʠʮʷ 1.) 

ɺʧʣʠʚ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʜʨʦʪʷʥʠʢʽʚ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʢʘʨʪʦʧʣʽ 

 ̄
ɺʘʨʽ-

ʘʥʪʽʚ 

ɿʤʽʩʪ ʚʘʨʽʘʥʪʽʚ ʈʝʟʫʣʴʪʘʪʠ ʦʙʣʽʢʽʚ 

ʏʠʩʝʣʴʥʽʩʪʴ 

ʜʨʦʪʷʥʠʢʽʚ 

ʧʝʨʝʜ ʩʘʜʽʥʥʷʤ 

ʢʘʨʪʦʧʣʽ ʰʪ/ʤ
2
 

ʏʠʩʝʣʴʥʽʩʪʴ 

ʜʨʦʪʷʥʠʢʽʚ ʥʘ 

ʤʦʤʝʥʪ ʟʙʠʨʘʥʥʷ 

ʚʨʦʞʘʶ ʢʘʨʪʦʧʣʽ 

ʰʪ/ʤ
2
 

ɺʨʦʞʘʡ-

ʥʽʩʪʴ 

ʙʫʣʴʙ 

ʮ/ʛʘ 

ʏʘʩʪʢʘ ʙʫʣʴʙ, 

ʫʨʘʞʝʥʠʭ 

ʜʨʦʪʷʥʠʢʘʤʠ 

% 

1. ʂʦʥʪʨʦʣʴ (ʙʝʟ 

ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ) 

15 19 260 16 

2. ɸʤʽʘʯʥʘ ʚʦʣʘ 

500 ʣ/ʛʘ 

15 1 315 2 

3. NH4Cl ï 500 

ʢʛ/ʛʘ 

15 8 305 7 

4. CaCO3 ï 3 ʪ/ʛʘ 15 6 278 5 

5. ʇʦʧʽʣ ï 1 ʪ/ʛʘ 15 11 283 10 

ʅɯʈ 05, ʮ/ʛʘ     9 

Sx, %     3,4 
 

ʎʝ, ʟʦʢʨʝʤʘ, ʚʥʝʩʝʥʥʷ ʚ ʷʢʦʩʪʽ ʧʽʜʞʠʚʣʝʥʥʷ, ʨʽʜʢʠʭ ʘʟʦʪʥʠʭ ʜʦʙʨʠʚ ʘʤʽʘʯʥʦʾ ʬʦʨʤʠ, 

(ʘʤʽʘʯʥʘ ʚʦʜʘ, 500 ʣ/ʛʘ); ʚʥʝʩʝʥʥʷ ʧʽʜ ʧʝʨʝʜʧʦʩʽʚʥʫ ʢʫʣʴʪʠʚʘʮʽʶ ʘʤʽʘʯʥʦʾ ʬʦʨʤʠ 

ʛʨʘʥʫʣʴʦʚʘʥʠʭ ʜʦʙʨʠʚ (ʭʣʦʨʠʩʪʠʡ ʘʤʦʥʽʡ, 500 ʢʛ/ʛʘ); ʚʘʧʥʷʢʦʚʽ ʜʦʙʨʠʚʘ, ʱʦ ʟʤʝʥʰʫʶʪʴ 

ʢʠʩʣʦʪʥʽʩʪʴ ʛʨʫʥʪʫ (CaCO3 ï 3 ʪ/ʛʘ) ʪʘ ʧʦʧʽʣ ʚʽʜ ʩʧʘʣʶʚʘʥʥʷ ʜʨʦʚ ʟ ʨʦʟʨʘʭʫʥʢʫ 1 ʪ/ʛʘ. ɺʩʽ ʮʽ 

ʚʘʨʽʘʥʪʠ ʧʦʨʽʚʥʶʚʘʣʠʩʴ ʽʟ ʢʦʥʪʨʦʣʝʤ (ʙʝʟ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ). 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʢʦʧʦʢ, ʧʨʦʚʝʜʝʥʠʭ ʧʝʨʝʜ ʩʘʜʽʥʥʷʤ ʢʘʨʪʦʧʣʽ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʯʠʩʝʣʴʥʽʩʪʴ ʜʨʦʪʷʥʠʢʽʚ ʧʦ ʚʩʽʭ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ ʩʪʘʥʦʚʠʣʘ 15 ʰʪ/ʤ
2
. 

ʅʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʯʠʩʝʣʴʥʽʩʪʴ ʜʨʦʪʷʥʠʢʽʚ ʟʘ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ ʟʨʦʩʣʘ ʜʦ 19ʰʪ/ʤ
2
 

(+4 ʰʪ/ʤ
2
), ʯʘʩʪʢʘ ʙʫʣʴʙ, ʫʨʘʞʝʥʠʭ ʜʨʦʪʷʥʠʢʦʤ ʩʪʘʥʦʚʠʣʘ 16%, ʘ ʚʨʦʞʘʡʥʽʩʪʴ ʙʫʣʴʙ 

ʩʢʣʘʜʘʣʘ 260 ʮ/ʛʘ. 

ɺʥʝʩʝʥʥʷ ʘʤʽʘʯʥʦʾ ʚʦʜʠ ʚ ʧʽʜʞʠʚʣʝʥʥʷ ʢʘʨʪʦʧʣʽ (500 ʣ/ʛʘ) ʧʽʜ ʯʘʩ ʨʦʟʧʫʰʫʚʘʥʥʷ ʤʽʞʨʷʜʴ 

ʘʛʨʝʛʘʪʦʤ ɻɸʅ-8 ʟʥʠʟʠʣʦ ʯʠʩʝʣʴʥʽʩʪʴ ʜʨʦʪʷʥʠʢʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʧʝʨʝʜ 

ʩʘʜ̔ʥʥʷʤ ʥʘ 14 ʰʪ/ʤ
2
, ʧʽʜʚʠʱʠʣʦ ʚʨʦʞʘʡʥʽʩʪʴ ʙʫʣʴʙ ʥʘ 55 ʮ/ʛʘ; ʯʘʩʪʢʘ ʙʫʣʴʙ, ʫʨʘʞʝʥʠʭ 

ʜʨʦʪʷʥʠʢʦʤ ʧʨʠ ʮʴʦʤʫ ʩʪʘʥʦʚʠʪʴ 2%, ʱʦ ʫ 8 ʨʘʟʽʚ ʤʝʥʰʝ, ʥʽʞ ʥʘ ʢʦʥʪʨʦʣʽ. 

ʇʝʨʝʜʧʦʩʘʜʢʦʚʝ ʚʥʝʩʝʥʥʷ ʧʽʜ ʢʫʣʴʪʠʚʘʮʽʶ NH4Cl ï 500 ʢʛ/ʛʘ (ʛʨʘʥʫʣʴʦʚʘʥʦʾ ʬʦʨʤʠ 

ʘʤʽʘʯʥʦʛʦ ʘʟʦʪʫ) ʟʘʙʝʟʧʝʯʠʣʦ ʧʦʨʽʚʥʷʥʦ ʽʟ ʚʥʝʩʝʥʥʷʤ ʘʤʽʘʯʥʦʾ ʚʦʜʠ ʟʥʘʯʥʦ ʤʝʥʰʠʡ ʝʬʝʢʪ ʫ 

ʟʤʝʥʰʝʥʽʡ ʯʠʩʝʣʴʥʦʩʪʽ ʜʨʦʪʷʥʠʢʽʚ. ʊʘʢ, ʯʠʩʝʣʴʥʽʩʪʴ ʜʨʦʪʷʥʠʢʽʚ ʫ ʮʴʦʤʫ ʚʘʨʽʘʥʪʽ ʥʘ ʤʦʤʝʥʪ 

ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʩʪʘʥʦʚʠʣʘ 8 ʰʪ/ʤ
2
, ʯʘʩʪʢʘ ʙʫʣʴʙ, ʫʨʘʞʝʥʠʭ ʮʠʤ ʰʢʽʜʥʠʢʦʤ ʙʫʣʘ 7%, ʘ 

ʚʨʦʞʘʡʥʽʩʪʴ ʩʪʘʥʦʚʠʣʘ 305 ʮ/ʛʘ. 

ɺʘʧʥʫʚʘʥʥʷ ʛʨʫʥʪʫ (CaCO3 ï 3 ʪ/ʛʘ), ʱʦ ʧʨʦʚʦʜʠʣʦʩʴ ʚʝʩʥʦʶ ʧʝʨʝʜ ʦʨʘʥʢʦʶ, ʟʥʠʞʫʚʘʣʦ 

ʯʠʩʝʣʴʥʽʩʪʴ ʜʨʦʪʷʥʠʢʽʚ ʜʦ 6 ʰʪ/ʤ
2
 ( - 9 ʰʪ/ʤ

2
 ʧʦʨʽʚʥʷʥʦ ʟ ʾʭ ʯʠʩʝʣʴʥʽʩʪʶ ʧʝʨʝʜ ʩʘʜʽʥʥʷʤ), 

ʟʤʝʥʰʫʚʘʣʦ ʯʘʩʪʢʫ ʙʫʣʴʙ, ʫʨʘʞʝʥʠʭ ʰʢʽʜʥʠʢʦʤ ʜʦ 5% (-11% ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ, ʘ ʮʝ 

ʤʝʥʰʝ, ʥʽʞ ʥʘ ʢʦʥʪʨʦʣʽ ʫ 3,2 ʨʘʟʘ), ʟʙʽʣʴʰʫʚʘʣʦ ʚʨʦʞʘʡʥʽʩʪʴ ʙʫʣʴʙ ʥʘ 18 ʮ/ʛʘ. 

ɺʥʝʩʝʥʥʷ ʧʽʜ ʦʨʘʥʢʫ ʛʨʫʥʪʫ ʧʦʧʝʣʫ ʚʽʜ ʩʧʘʣʶʚʘʥʥʷ ʜʨʦʚ (1 ʪ/ʛʘ) ʟʘʙʝʟʧʝʯʠʣʦ ʟʤʝʥʰʝʥʥʷ 

ʯʠʩʝʣʴʥʦʩʪʽ ʜʨʦʪʷʥʠʢʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʧʝʨʝʜ ʩʘʜʽʥʥʷʤ ʢʘʨʪʦʧʣʽ ʥʘ 4 ʰʪ/ʤ
2
, 

ʟʨʦʩʪʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʙʫʣʴʙ ʥʘ 23 ʮ/ʛʘ, ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ ʙʫʣʴʙ, ʫʨʘʞʝʥʠʭ ʰʢʽʜʥʠʢʘʤʠ 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʥʘ 6%. 
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7 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʧʝʨʝʜʧʦʩʘʜʢʦʚʦʛʦ ʧʨʦʪʨʫʻʥʥʷ ʥʘʩʽʥʥʻʚʠʭ ʙʫʣʴʙ. ʢʘʨʪʦʧʣʽ 

ʢʦʤʧʣʝʢʩʥʠʤʠ ʧʝʩʪʠʮʠʜʘʤʠ ʤʘʣʦ ʥʘ ʤʝʪʽ ʧʝʨʝʚʽʨʢʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʷʢʦʩʪʽ 

ʧʨʦʪʨʫʡʥʠʢʽʚ ʙʫʣʴʙ ʧʨʝʧʘʨʘʪʽʚ ʇʨʝʩʪʠʞ 290 ʪ.ʢ.ʩ. (ʽʤʽʜʘʢʣʦʧʨʠʜ, 140 ʛ/ʣ + ʧʝʥʩʠʢʫʨʦʥ, 150 

ʛ/ʣ) ï 1 ʣ/ʪ + 5 ʣ/ʪ ʚʦʜʠ; ʂʨʫʾʟʝʨ 350FS ʪ.ʢ.ʩ. (ʪʽʘʤʝʪʦʢʩʘʤ, 350 ʛ/ʣ) ï 0,5 ʣ/ʪ + 5 ʣ/ʪ ʚʦʜʠ; ʊʘʙʫ 

ʢʩ (ʽʤʽʜʘʢʣʦʧʨʠʜ, 500 ʛ/ʣ) ï 0,3 ʣ/ʪ + 5 ʣ/ʪ ʚʦʜʠ; ʉʝʣʝʩʪ ʪʦʧ 312,5FS TH (ʜʠʬʝʥʘʢʦʥʘʟʦʣ, 25 

ʛ/ʣ + ʬʣʫʜʠʢʩʦʥʽʣ 25 ʛ/ʣ + ʪʽʘʤʝʪʦʢʩʘʤ 262,5 ʛ/ʣ) ï 0,6 ʣ/ʪ + 5 ʣ/ʪ ʚʦʜʠ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ 

ʜʠʥʘʤʽʢʫ ʯʠʩʝʣʴʥʦʩʪʽ ʜʨʦʪʷʥʠʢʽʚ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ, ʚʨʦʞʘʡʥʽʩʪʴ ʙʫʣʴʙ ʪʘ ʯʘʩʪʢʫ ʙʫʣʴʙ, 

ʫʨʘʞʝʥʠʭ ʜʨʦʪʷʥʠʢʦʤ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ ʧʦʨʽʚʥʶʚʘʣʠʩʴ 

ʽʟ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ, ʜʝ ʙʫʣʴʙʠ ʧʝʨʝʜ ʧʦʩʘʜʢʦʶ ʥʝ ʧʨʦʪʨʫʶʚʘʣʠʩʴ. 

ʏʠʩʝʣʴʥʽʩʪʴ ʜʨʦʪʷʥʠʢʽʚ ʧʦ ʚʩʽʭ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ ʧʝʨʝʜ ʧʦʩʘʜʢʦʶ ʢʘʨʪʦʧʣʽ ʩʪʘʥʦʚʠʣʘ 15 

ʰʪ/ʤ
2
 (ʊʘʙʣ.2). 

(ʊʘʙʣʠʮʷ 2.) 

ʈʝʟʫʣʴʪʘʪʠ ʧʝʨʝʜʧʦʩʘʜʢʦʚʦʛʦ ʧʨʦʪʨʫʻʥʥʷ ʥʘʩʽʥʥʻʚʠʭ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ 

ʢʦʤʧʣʝʢʩʥʠʤʠ ʧʝʩʪʠʮʠʜʘʤʠ 

 ̄

ʚʘʨʽ-

ʘʥʪʽʚ 

ɿʤʽʩʪ ʚʘʨʽʘʥʪʽʚ ʏʠʩʝʣʴʥʽʩʪʴ 

ʜʨʦʪʷʥʠʢʽʚ 

ʧʝʨʝʜ 

ʧʦʩʘʜʢʦʶ 

ʢʘʨʪʦʧʣʽ 

ʰʪ/ʤ
2
 

ʏʠʩʝʣʴʥʽʩʪʴ 

ʜʨʦʪʷʥʠʢʽʚ ʥʘ 

ʤʦʤʝʥʪ 

ʟʙʠʨʘʥʥʷ 

ʚʨʦʞʘʶ 

ʰʪ/ʤ
2
 

ɺʨʦʞʘʡ-

ʥʽʩʪʴ 

ʙʫʣʴʙ 

ʮ/ʛʘ 

ʏʘʩʪʢʘ ʙʫʣʴʙ, 

ʫʨʘʞʝʥʠʭ 

ʜʨʦʪʷʥʠʢʘʤʠ 

% 

1 ʂʦʥʪʨʦʣʴ(ʙʝʟ 

ʧʨʦʪʨʫʻʥʥʷ) 

15 19 260 16 

2 ʇʨʝʩʪʠʞ 290 ʪ.ʢ.ʩ. 

(ʽʤʽʜʘ-ʢʣʦʧʨʠʜ, 140 

ʛ/ʣ + ʧʝʥʩʠʢʫʨʦʥ, 

150 ʛ/ʣ) ï 1 ʣ/ʪ + 5 

ʣ/ʪ ʚʦʜʠ 

15 0 297 0 

3 ʂʨʫʾʟʝʨ 350FS ʪ.ʢ.ʩ. 

(ʪʽʘʤʝʪʦʢʩʘʤ, 350 

ʛ/ʣ) ï 0,5 ʣ/ʪ + 5 ʣ/ʪ 

ʚʦʜʠ 

15 2 286 2 

4 ʊʘʙʫ ʢʩ 

(ʽʤʽʜʘʢʣʦʧʨʠʜ, 500 

ʛ/ʣ) ï 0,3 ʣ/ʪ + 5 ʣ/ʪ 

ʚʦʜʠ 

15 1 282 2 

5 ʉʝʣʝʩʪ ʪʦʧ 312,5 FS 

TH (ʜʠʬʝ-

ʥʘʢʦʥʘʟʦʣ, 25 ʛ/ʣ + 

ʬʣʫʜʠʢʩʦʥʽʣ 25 ʛ/ʣ 

+ ʪʽʘʤʝʪʦ-ʢʩʘʤ 

262,5 ʛ/ʣ) ï 0,6 ʣ/ʪ + 

5 ʣ/ʪ ʚʦʜʠ 

15 0 311 0 

ʅɯʈ 05, ʮ/ʛʘ  8 

Sx,%   3,2 
 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ (ʙʝʟ ʧʨʦʪʨʫʻʥʥʷ) ʯʠʩʝʣʴʥʽʩʪʴ ʜʨʦʪʷʥʠʢʽʚ ʟʘ 

ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʟʨʦʩʣʘ ʥʘ 4 ʰʪ/ʤ
2
 ʽ ʩʪʘʥʦʚʠʣʘ 19 ʰʪ/ʤ

2
. ɺʨʦʞʘʡʥʽʩʪʴ ʙʫʣʴʙ ʩʢʣʘʜʘʣʘ 260 

ʮ/ʛʘ, ʘ ʯʘʩʪʢʘ ʙʫʣʴʙ, ʫʨʘʞʝʥʠʭ ʜʨʦʪʷʥʠʢʦʤ ʟʥʘʭʦʜʠʣʘʩʴ ʥʘ ʨʽʚʥʽ 16%. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʝʨʝʜʧʦʩʘʜʢʦʚʝ ʧʨʦʪʨʫʻʥʥʷ ʙʫʣʴʙ ʧʨʝʧʘʨʘʪʦʤ ʇʨʝʩʪʠʞ 290 

ʪ.ʢ.ʩ. (ʽʤʽʜʘʢʣʦʧʨʠʜ, 140 ʛ/ʣ + ʧʝʥʩʠʢʫʨʦʥ, 150 ʛ/ʣ) -1 ʣ/ʪ + 5 ʣ/ʪ ʚʦʜʠ ʟʥʠʟʠʣʦ ʯʠʩʝʣʴʥʽʩʪʴ 

ʜʨʦʪʷʥʠʢʽʚ ʟ 15 ʰʪ/ʤ
2 

 ʜʦ 0 ʰʪ/ʤ
2
. ʇʨʠ ʮʴʦʤʫ, ʚʨʦʞʘʡʥʽʩʪʴ ʙʫʣʴʙ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ 

ʟʨʦʩʣʘ ʥʘ 27 ʮ/ʛʘ, ʘ ʯʘʩʪʢʘ ʙʫʣʴʙ, ʫʨʘʞʝʥʠʭ ʜʨʦʪʷʥʠʢʦʤ, ʩʪʘʥʦʚʠʣʘ 0%. 



ʊʝʥʜʝʥʮʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʽ ʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʽʟʘʮʽʾ 
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ɸʥʘʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘ ʯʠʩʝʣʴʥʽʩʪʶ ʜʨʦʪʷʥʠʢʽʚ ʥʘ ʤʦʤʝʥʪ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʪʘ ʟʘ 

ʯʘʩʪʢʦʶ ʙʫʣʴʙ, ʫʨʘʞʝʥʠʭ ʰʢʽʜʥʠʢʘʤʠ (0 ʰʪ/ʤ
2
 ʪʘ 0% ʚʽʜʧʦʚʽʜʥʦ) ʜʘʣʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʷʢʦʩʪʽ 

ʧʨʦʪʨʫʡʥʠʢʘ ʧʨʝʧʘʨʘʪʫ ʉʝʣʝʩʪ ʪʦʧ 312,5FS TH (ʜʠʬʝʥʦʢʦʥʘʟʦʣ, 25 ʛ/ʣ + ʬʣʫʜʠʢʩʦʥʽʣ 25 ʛ/ʣ 

+ ʪʽʘʤʝʪʦʢʩʘʤ 262,5 ʛ/ʣ) ï 0,6 ʣ/ʪ + 5ʣ/ʪ ʚʦʜʠ. ɺʨʦʞʘʡʥʽʩʪʴ ʙʫʣʴʙ ʧʨʠ ʮʴʦʤʫ ʩʪʘʥʦʚʠʣʘ 311 

ʮ/ʛʘ, ʱʦ ʙʽʣʴʰʝ ʥʽʞ ʥʘ ʢʦʥʪʨʦʣʽ ʥʘ 51 ʮ/ʛʘ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʚ ʷʢʦʩʪʽ ʧʨʦʪʨʫʡʥʠʢʽʚ ʧʨʝʧʘʨʘʪʽʚ ʂʨʫʾʟʝʨ 350 FS ʪ.ʢ.ʩ. (ʪʽʘʪʦʤʝʪʦʢʩʘʤ 350 

ʛ/ʣ) ï 0,5 ʣ/ʪ+5 ʣ/ʪ ʚʦʜʠ ʽ ʊʘʙʫ ʢʩ (ʽʤʽʜʘʢʣʦʧʨʠʜ, 500 ʛ/ʣ) ï 0,3 ʣ/ʪ + 5ʣ/ʪ ʚʦʜʠ ʧʦʢʘʟʘʣʦ ʜʝʱʦ 

ʤʝʥʰʫ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʭʦʯʘ ʚʦʥʘ ʪʘʢʦʞ ʙʫʣʘ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʶ, ʙʦ ʧʦʨʦʛʦʚʘ ʯʠʩʝʣʴʥʽʩʪʴ 

ʜʨʦʪʷʥʠʢʽʚ ʥʘ ʤʦʤʝʥʪ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʢʘʨʪʦʧʣʽ 5 ʰʪ/ʤ
2
 ʟʥʘʯʥʦ ʚʠʱʘ, ʥʽʞ 2 ʽ 1 ʰʪ/ʤ

2
, ʘ 

ʯʘʩʪʢʘ ʙʫʣʴʙ, ʫʨʘʞʝʥʠʭ ʜʨʦʪʷʥʠʢʦʤ (2%) ʽʩʪʦʪʥʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʫʨʦʞʘʶ. 
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ɼʘʨôʷ ɻʦʨʙʘʥʴ, ɯʨʠʥʘ ʉʠʜʦʨʦʚʘ 

(ʄʝʣʽʪʦʧʦʣʴ, ʋʢʨʘʾʥʘ) 

 

ɿɸʉʆɹʀ ʌɯɿʀʏʅʆɰ ʈɽɸɹɯʃɯʊɸʎɯɰ ʍɺʆʈʀʍ ʎʋʂʈʆɺʀʄ ɼɯɸɹɽʊʆʄ 

 

ʌʽʟʠʯʥʘ ʨʝʘʙʽʣʽʪʘʮʽʷ ʫ ʞʠʪʪʽ ʭʚʦʨʦʛʦ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʤʘʻ ʜʫʞʝ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ. 

ɸʜʞʝ ʚʦʥʘ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʟʘʛʘʣʴʥʦʛʦ, ʝʤʦʮʽʡʥʦʛʦ ʩʪʘʥʫ ʭʚʦʨʦʛʦ, ʩʧʨʠʷʻ ʧʨʦʬʽʣʘʢʪʠʮʽ 

ʫʩʢʣʘʜʥʝʥʴ ʜʽʘʙʝʪʫ ʪʘ ʜʦʧʦʤʘʛʘʻ ʧʽʜʪʨʠʤʘʪʠ ʚʘʛʫ. ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʥʘʤʠ ʙʫʣʘ 

ʫʜʦʩʢʦʥʘʣʝʥʘ ʧʨʦʛʨʘʤʘ ʢʦʤʧʣʝʢʩʥʦʾ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʭʚʦʨʠʭ 40-45 ʨʦʢʽʚ ʟ ʮʫʢʨʦʚʠʤ 

ʜʽʘʙʝʪʦʤ ʚ ʫʤʦʚʘʭ ʤʝʜʠʯʥʦʛʦ ʟʘʢʣʘʜʫ, ʚ ʷʢʽʡ ʦʙˇʨʫʥʪʫʚʘʣʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʘʩʦʙʽʚ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʜʣʷ ʭʚʦʨʠʭ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʬʽʟʠʯʥʘ ʨʝʘʙʽʣʽʪʘʮʽʷ, ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ, ʢʦʤʧʣʝʢʩʥʘ ʪʝʨʘʧʽʷ. 

 

Physical rehabilitation in the life of a patient with diabetes is very important. After all, it helps 

to improve the general, emotional state of the patient, helps prevent complications of diabetes and 

helps maintain weight. Based on the obtained data, we improved the program of comprehensive 

physical rehabilitation of patients aged 40-45 with diabetes in a medical institution, which 

substantiated the sequence, intensity and ratio of physical rehabilitation for patients. 

Key words: physical rehabilitation, diabetes mellitus, complex therapy. 

 

ɿʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʻ ʦʜʥʠʤ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ. ɿʘ ʦʩʪʘʥʥʽʤʠ ʜʘʥʠʤʠ 

ʝʢʩʧʝʨʪʽʚ ɺʆʆɿ [6], ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʜʽʘʙʝʪʦʤ ʚ ʧʨʦʤʠʩʣʦʚʦ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ ʩʪʘʥʦʚʠʪʴ 

1,5-4 % ʥʘʩʝʣʝʥʥʷ. ʆʜʥʘʢ ʤʦʞʥʘ ʟ ʫʧʝʚʥʝʥʽʩʪʶ ʛʦʚʦʨʠʪʠ, ʱʦ ʨʝʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʭʚʦʨʠʭ 

ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʮʝʡ ʧʦʢʘʟʥʠʢ. ɿʘʭʚʦʨʶʚʘʥʥʷ ʧʝʨʝʚʘʞʥʦ ʚʠʥʠʢʘʻ ʥʝʧʦʤʽʪʥʦ ʡ ʥʝʨʽʜʢʦ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʩʝʨʡʦʟʥʦ ʫʨʘʞʘʻ ʩʫʜʠʥʠ, ʥʝʨʚʦʚʽ ʟʘʢʽʥʯʝʥʥʷ, ʦʨʛʘʥʠ ʟʦʨʫ, 

ʥʠʨʢʠ ʽ ʩʝʨʮʝ [1]. ʊʦʤʫ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʝ ʜʽʘʛʥʦʩʪʦʚʘʥʠʭ ʚʠʧʘʜʢʽʚ ʙʽʣʷ 6% ʥʘʩʝʣʝʥʥʷ 

ʩʪʨʘʞʜʘʻ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ. ɺʠʚʯʝʥʥʷ ʧʦʰʠʨʝʥʦʩʪʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʚ ʋʢʨʘʾʥʽ ʧʦʢʘʟʘʣʦ, 
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ʱʦ ʯʠʩʣʦ ʭʚʦʨʠʭ ʩʪʘʥʦʚʠʪʴ 1,5-3,5% ʚʽʜ ʫʩʴʦʛʦ ʥʘʩʝʣʝʥʥʷ. ɺʆʆɿ ʧʨʦʛʥʦʟʫʻ [6], ʱʦ ʢʦʞʥʽ 10-

15 ʨʦʢʽʚ ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ ʜʚʦʢʨʘʪʥʝ ʟʙʽʣʴʰʝʥʥʷ ʭʚʦʨʠʭ.  

ʋʨʘʞʝʥʥʷ ʨʽʟʥʠʭ ʦʨʛʘʥʽʚ ʽ ʩʠʩʪʝʤ ʧʨʠ ʮʫʢʨʦʚʦʤʫ ʜʽʘʙʝʪʽ ʻ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ 

ʽʥʚʘʣʽʜʥʦʩʪʽ ʪʘ ʩʤʝʨʪʥʦʩʪʽ ʭʚʦʨʠʭ [1]. ɺʆʆɿ ʢʦʥʩʪʘʪʫʻ [6], ʱʦ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʟʫʤʦʚʣʶʻ 

ʧʽʜʚʠʱʝʥʥʷ ʩʤʝʨʪʥʦʩʪʽ ʚ 2-3 ʨʘʟʠ ʽ ʩʢʦʨʦʯʫʻ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʥʘ 10-30%. ɽʢʦʥʦʤʽʯʥʘ ʡ 

ʩʦʮʽʘʣʴʥʘ ʰʢʦʜʘ, ʷʢʦʾ ʟʘʚʜʘʻ ʮʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʚʦʻʶ ʧʦʰʠʨʝʥʽʩʪʶ ʪʘ ʽʥʚʘʣʽʜʠʟʫʶʯʠʤʠ 

ʥʘʩʣʽʜʢʘʤʠ, ʚʝʣʠʯʝʟʥʘ. ʄʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʘ ʟʥʘʯʫʱʽʩʪʴ, ʩʢʣʘʜʥʽʩʪʴ ʧʘʪʦʛʝʥʝʟʫ, ʧʨʦʛʨʝʩʫʶʯʠʡ 

ʧʝʨʝʙʽʛ ʚʠʟʥʘʯʘʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʫ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ 

ʣʽʢʫʚʘʥʥʷ ʮʴʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ [1, 3]. 

ʃʽʢʫʚʘʥʥʷ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʥʘ ʩʴʦʛʦʜʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ. 

ɺʽʪʯʠʟʥʷʥʘ ʽ ʟʘʨʫʙʽʞʥʘ ʧʨʘʢʪʠʢʘ ʣʽʢʫʚʘʣʴʥʦʾ ʬʽʟʢʫʣʴʪʫʨʠ ʟʽʙʨʘʣʘ ʜʦʩʪʘʪʥʴʦ ʜʘʥʠʭ ʧʨʦ 

ʙʣʘʛʦʪʚʦʨʥʠʡ ʚʧʣʠʚ ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ ʥʘ ʦʨʛʘʥʽʟʤ ʭʚʦʨʦʛʦ ʧʨʠ ʥʘʙʫʪʦʤʫ ʮʫʢʨʦʚʦʤʫ ʜʽʘʙʝʪʽ ʫ 

ʜʦʨʦʩʣʠʭ [3, 4, 5]. ɿʥʘʯʥʫ ʯʘʩʪʢʫ ʚʠʧʘʜʢʽʚ ʜʽʘʙʝʪʫ ʪʘ ʡʦʛʦ ʫʩʢʣʘʜʥʝʥʴ ʤʦʞʥʘ ʧʦʧʝʨʝʜʠʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, ʨʝʛʫʣʷʨʥʦʾ ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʧʽʜʪʨʠʤʘʥʥʷ 

ʥʦʨʤʘʣʴʥʦʾ ʤʘʩʠ ʪʽʣʘ, ʘʣʝ ʮʽ ʟʘʭʦʜʠ ʥʝ ʤʘʶʪʴ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ.  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʷʛʥʫʪʽ ʫʩʧʽʭʠ ʚ ʧʠʪʘʥʥʷʭ ʪʝʨʘʧʽʾ ʫʩʢʣʘʜʥʝʥʴ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ, 

ʧʦʰʫʢ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʠʭ ʤʝʪʦʜʽʚ ʨʝʘʙʽʣʽʪʘʮʽʾ ʭʚʦʨʠʭ ʘʢʪʫʘʣʴʥʠʡ ʽ ʤʘʣʦ ʚʠʚʯʝʥʠʡ [4, 5]. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʦʧʪʠʤʘʣʴʥʝ ʩʧʦʣʫʯʝʥʥʷ ʤʝʜʠʢʘʤʝʥʪʦʟʥʠʭ ʽ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʠʭ ʤʝʪʦʜʽʚ 

ʣʽʢʫʚʘʥʥʷ ʜʦʟʚʦʣʠʪʴ ʩʢʦʨʦʪʠʪʠ ʩʪʨʦʢʠ ʜʦʩʷʛʥʝʥʥʷ ʢʦʤʧʝʥʩʘʮʽʾ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ, ʫ ʨʷʜʽ 

ʚʠʧʘʜʢʽʚ ʧʦʧʝʨʝʜʠʪʠ ʨʦʟʚʠʪʦʢ ʫʩʢʣʘʜʥʝʥʴ. ʆʜʥʘʢ ʧʠʪʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʬʽʟʠʯʥʦʾ 

ʨʝʘʙʽʣʽʪʘʮʽʾ, ʜʦʟʫʚʘʥʥʷ ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʥʫ ʭʚʦʨʦʛʦ, ʩʪʫʧʝʥʷ ʚʘʞʢʦʩʪʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʥʘʷʚʥʦʩʪʽ ʫʩʢʣʘʜʥʝʥʴ ʚʠʚʯʝʥʽ ʥʝʜʦʩʪʘʪʥʴʦ ʡ ʟʘʣʠʰʘʶʪʴʩʷ ʚʽʜʢʨʠʪʠʤʠ [2, 7]. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʧʨʦʛʨʘʤʠ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʜʣʷ ʭʚʦʨʠʭ ʟ 

ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ ʦʙʫʤʦʚʠʣʦ ʚʠʙʽʨ ʪʝʤʠ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʠ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʙʨʘʣʠ ʫʯʘʩʪʴ 30 ʭʚʦʨʠʭ ʚʽʢʦʤ ʚʽʜ 40 ʜʦ 45 ʨʦʢʽʚ, ʷʢʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ 

ʪʝʨʘʧʝʚʪʠʯʥʦʤʫ ʚʽʜʜʽʣʝʥʥʽ ʂʦʤʫʥʘʣʴʥʦʛʦ ʥʝʢʦʤʝʨʮʽʡʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ çɿʘʧʦʨʽʟʴʢʘ ʦʙʣʘʩʥʘ 

ʢʣʽʥʽʯʥʘ ʣʽʢʘʨʥʷè ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ ʫ ʤ. ɿʘʧʦʨʽʞʞʽ. ʋʩʽ, ʭʪʦ ʚʟʷʚ ʫʯʘʩʪʴ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʽ, ʭʚʦʨʽʣʠ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʩʝʨʝʜʥʴʦʛʦ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ. ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʨʘʭʦʚʫʚʘʣʠ ʩʫʯʘʩʥʽ ʚʠʤʦʛʠ ʙʽʦʝʪʠʢʠ. 

ɺʩʽʤ ʧʘʮʽʻʥʪʘʤ ʥʘ ʧʦʯʘʪʢʫ ʪʘ ʚ ʢʽʥʮʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʚʩʷ ʢʦʤʧʣʝʢʩʥʠʡ ʢʣʽʥʽʯʥʠʡ 

ʦʛʣʷʜ, ʨʝʻʩʪʨʘʮʽʶ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʚʠʤʽʨʶʚʘʥʥʷ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ, ʯʘʩʪʦʪʠ 

ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ, ʯʘʩʪʦʪʠ ʜʠʭʘʥʥʷ. ɺʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʮʫʢʨʫ ʚ ʢʨʦʚʽ (ʤʤʦʣʴ/ʣ) ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʦʙʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʛʣʶʢʦʟʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʩʪʝʤʠ iPro2 CGM ʪʘ 

ʢʦʤʧʣʝʢʩʫ çɻʣʶʢʦʬʦʪ-ɯɯè ï çɻʝʤʦʛʣʘʥè. 

ɺʩʽʤ ʭʚʦʨʠʤ ʧʨʦʚʦʜʠʣʘʩʷ ʢʦʤʧʣʝʢʩʥʘ ʪʝʨʘʧʽʷ, ʱʦ ʚʢʣʶʯʘʣʘ ʜʽʻʪʦʪʝʨʘʧʽʶ, ʣʽʢʫʚʘʥʥʷ 

ʮʫʢʨʦʟʥʠʞʫʚʘʣʴʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ (ʤʝʪʬʦʨʤʽʥ, ʛʣʽʢʣʘʟʠʜ, ʤʘʥʽʥʽʣ, ʛʣʽʙʝʥʢʣʘʤʽʜ) ʽ ʽʥʩʫʣʽʥʦʤ.  

ʍʚʦʨʽ ʙʫʣʠ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ ʜʚʽ ʛʨʫʧʠ: ʦʩʥʦʚʥʫ ï 17 ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʥʘ ʬʦʥʽ ʙʘʟʠʩʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʟʘʡʤʘʣʠʩʷ ʣʽʢʫʚʘʣʴʥʦʶ ʬʽʟʢʫʣʴʪʫʨʦʶ, ʽ ʢʦʥʪʨʦʣʴʥʫ ï 13 ʭʚʦʨʠʭ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʫ ʪʝʨʘʧʽʶ ʪʘ ʝʣʝʢʪʨʦʧʨʦʮʝʜʫʨʠ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤʠ ʝʥʜʦʢʨʠʥʦʣʦʛʘ.  

ʂʫʨʩ ʨʝʘʙʽʣʽʪʘʮʽʾ ʪʨʠʚʘʚ 30 ʜʥʽʚ ʽ ʩʢʣʘʜʘʚʩʷ ʟ 15 ʟʘʥʷʪʴ, ʱʦ ʧʨʦʚʦʜʠʣʠʩʷ ʯʝʨʝʟ ʜʦʙʫ. 

ɿʘʥʷʪʪʷ ʧʨʦʚʦʜʠʣʠʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʽ ʤʘʣʦʛʨʫʧʦʚʠʤ ʤʝʪʦʜʦʤ, ʪʨʠʚʘʣʽʩʪʴ ʾʭ ʩʢʣʘʜʘʣʘ 20-25 

ʭʚʠʣʠʥ. ʆʢʨʽʤ ʟʘʥʷʪʴ, ʱʦ ʧʨʦʚʦʜʠʣʠʩʷ ʧʽʜ ʢʦʥʪʨʦʣʝʤ ʨʝʘʙʽʣʽʪʦʣʦʛʘ, ʭʚʦʨʽ ʟʘʡʤʘʣʠʩʷ 

ʣʽʢʫʚʘʣʴʥʦʶ ʛʽʤʥʘʩʪʠʢʦʶ ʩʘʤʦʩʪʽʡʥʦ: ʜʦʜʘʪʢʦʚʦ ʧʨʦʪʷʛʦʤ ʜʥʷ ʚʦʥʠ ʚʠʢʦʥʫʚʘʣʠ ʚʧʨʘʚʠ ʥʘ 

ʨʦʟʩʣʘʙʣʝʥʥʷ. ʊʘʢʦʞ ʧʨʦʭʦʜʠʣʠ ʢʫʨʩ ʣʽʢʫʚʘʣʴʥʦʛʦ ʤʘʩʘʞʫ.  

ʆʮʽʥʢʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʭʚʦʨʠʭ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʥʠʭ ʤʝʪʦʜʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ: ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ï ʚʘʛʘ, ʟʨʽʩʪ, ʽʥʜʝʢʩ ʂʝʪʣʻ, ʜʠʥʘʤʦʤʝʪʨʽʷ; ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ï ʞʠʪʪʻʚʘ ʻʤʥʽʩʪʴ ʣʝʛʝʥʴ, ʯʘʩʪʦʪʘ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ, ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ, ʧʨʦʙʠ 

ʽʟ ʟʘʪʨʠʤʢʦʶ ʜʠʭʘʥʥʷ (ʧʨʦʙʘ ʐʪʘʥʛʝ, ʧʨʦʙʘ ɻʝʥʯʽ).  

ɹʫʣʠ ʚʠʚʯʝʥʽ ʤʘʪʝʨʽʘʣʠ ʘʤʙʫʣʘʪʦʨʥʠʭ ʢʘʨʪʦʢ 30 ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʚʽʢʦʤ ʚʽʜ 40 

ʜʦ 45 ʨʦʢʽʚ, ʷʢʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ʪʝʨʘʧʝʚʪʠʯʥʦʤʫ ʚʽʜʜʽʣʝʥʥʽ ʂʦʤʫʥʘʣʴʥʦʛʦ ʥʝʢʦʤʝʨʮʽʡʥʦʛʦ 
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ʧʽʜʧʨʠʻʤʩʪʚʘ çɿʘʧʦʨʽʟʴʢʘ ʦʙʣʘʩʥʘ ʢʣʽʥʽʯʥʘ ʣʽʢʘʨʥʷè ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ ʫ 

ʤ. ɿʘʧʦʨʽʞʞʽ. ɺʠʚʯʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʟʘ ʚʘʞʢʽʩʪʶ ʪʘ ʪʨʠʚʘʣʽʩʪʶ 

ʩʫʙôʻʢʪʠʚʥʠʭ ʧʨʦʷʚʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ ʙʫʚ ʥʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʽ ʜʠʭʘʣʴʥʽ ʩʠʩʪʝʤʠ ʣʶʜʠʥʠ, ʘ 

ʪʘʢʦʞ ʥʘ ʯʠʥʥʠʢʠ ʟʦʚʥʽʰʥʴʦʛʦ ʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʥʘʡʯʘʩʪʽʰʝ ʧʨʦʚʦʢʫʶʪʴ 

ʚʠʥʠʢʥʝʥʥʷ ʦʩʥʦʚʥʠʭ ʩʠʤʧʪʦʤʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ: ʥʘʜʤʽʨʥʠʭ ʬʽʟʠʯʥʠʭ, ʨʦʟʫʤʦʚʠʭ ʪʘ 

ʧʩʠʭʦʝʤʦʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 

ʅʘ ʧʦʯʘʪʢʦʚʦʤʫ ʪʘ ʢʽʥʮʝʚʦʤʫ ʝʪʘʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʯʘʣʠʩʷ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 40-45 ʨʦʢʽʚ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʪʘ ʦʩʥʦʚʥʽʡ 

ʛʨʫʧʽ. ʗʢ ʩʚʽʜʯʘʪʴ ʜʘʥʽ ʤʘʩʦ-ʨʦʩʪʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ. ʅʘ ʢʽʥʮʝʚʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʠʞʝʥʥʷ ʤʘʩʠ ʪʽʣʘ ʚ ʦʙʦʭ ʛʨʫʧʘʭ ʥʘ 2,3% (ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ) ʪʘ ʥʘ 4,8% 

(ʦʩʥʦʚʥʘ ʛʨʫʧʘ). ɿʘ ʨʘʭʫʥʦʢ ʮʴʦʛʦ ʽʥʜʝʢʩ ʂʝʪʣʻ ʥʘʙʣʠʟʠʚʩʷ ʜʦ ʥʦʨʤʠ. 

ɸʥʘʣʽʟʫʶʯʠ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʨʽʚʥʷ ʟʜʦʨʦʚôʷ ʦʙʩʪʝʞʝʥʠʭ, ʚʘʨʪʦ ʧʽʜʢʨʝʩʣʠʪʠ ʚ 

ʦʩʥʦʚʥʦʤʫ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ: ʞʠʪʪʻʚʠʡ ʽʥʜʝʢʩ ʩʢʣʘʜʘʚ ʚʩʴʦʛʦ 24,25Ñ10,34 ʤʣ/ʢʛ 

ʚ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ, ʘʣʝ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʚʩʷ ʧʽʩʣʷ ʨʝʘʙʽʣʽʪʘʮʽʾ ʪʘ ʩʢʣʘʜʘʚ 42,64Ñ8,16 ʤʣ/ʢʛ. 

ʇʦʢʘʟʥʠʢ ʩʠʣʠ ʢʠʩʪʽ ʧʨʠ ʚʠʟʥʘʯʝʥʽ ʜʠʥʘʤʦʤʝʪʨʽʾ ʜʦ ʨʝʘʙʽʣʽʪʘʮʽʾ ʩʢʣʘʜʘʚ 15,82Ñ1,05, ʧʽʩʣʷ 

ʨʝʘʙʽʣʽʪʘʮʽʾ ʟʙʽʣʴʰʠʚʩʷ ʜʦ 18,44Ñ1,16 ʚ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ. 

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʻ ʦʜʥʠʤ ʽʟ ʧʨʦʚʽʜʥʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʙʫʣʘ ʟʨʦʙʣʝʥʘ ʦʮʽʥʢʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʫ ʭʚʦʨʠʭ ʦʩʥʦʚʥʦʾ ʽ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧ ʜʦ ʨʝʘʙʽʣʽʪʘʮʽʾ ʽ ʧʽʩʣʷ ʨʝʘʙʽʣʽʪʘʮʽʾ ʚ 

ʫʤʦʚʘʭ ʩʪʘʮʽʦʥʘʨʫ. ʊʘʢ, ʩʝʨʝʜʥʷ ʯʘʩʪʦʪʘ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ ʚ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ʟʤʝʥʰʠʣʘʩʴ ʥʘ 

7,7%, ʧʦʢʘʟʥʠʢ ʩʠʩʪʦʣʽʯʥʦʛʦ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ï ʥʘ 6,1%, ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʘʨʪʝʨʽʘʣʴʥʦʛʦ 

ʪʠʩʢʫ ʥʘ 6,9%, ʥʽʞ ʜʦ ʧʦʯʘʪʢʫ ʨʝʘʙʽʣʽʪʘʮʽʾ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʨʽʚʥʷʥʥʷ ʜʠʥʘʤʽʢʠ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʦʙʩʪʝʞʝʥʥʷ ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʯʘʩʪʦʪʠ ʜʠʭʘʥʥʷ ʚ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ʟʥʠʟʠʚʩʷ ʥʘ 14,5%, 

ʧʦʢʘʟʥʠʢʠ ʧʨʦʙʠ ʐʪʘʥʛʝ ʟʙʽʣʴʰʠʣʠʩʴ ʥʘ 15,2%, ʘ ʧʨʦʙʠ ɻʝʥʯʽ ʥʘ 14,4%, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʦ ʨʝʘʙʽʣʽʪʘʮʽʾ ʚ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ. 

ʈʽʚʝʥʴ ʛʣʶʢʦʟʫʨʽʾ ʚ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ʟʥʠʟʠʚʩʷ ʥʘ 1,8%, ʘʣʝ ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʭʚʦʨʽ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʫ ʮʫʢʨʦʟʥʠʞʫʶʯʫ ʪʝʨʘʧʽʶ, ʛʽʧʦʛʣʽʢʝʤʽʷ ʥʝ ʻ ʦʜʥʦʟʥʘʯʥʠʤ 

ʨʝʟʫʣʴʪʘʪʦʤ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ.  

ʆʪʞʝ, ʙʘʟʦʚʘ ʪʝʨʘʧʽʷ ʟ ʜʦʜʘʪʢʦʚʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʃʌʂ ʟʘ ʩʚʦʻʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʤʘʻ ʜʝʷʢʽ 

ʧʝʨʝʚʘʛʠ ʢʦʤʧʣʝʢʩʥʦʶ ʪʝʨʘʧʽʻʶ, ʷʢʘ ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʷ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʭʚʦʨʠʭ ʚ ʢʦʥʪʨʦʣʴʥʽʡ 

ʛʨʫʧʽ. ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʦ ʥʘʤ ʦʙˇʨʫʥʪʫʚʘʪʠ ʽ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʃʌʂ ʚ ʢʦʤʧʣʝʢʩʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʥʘ ʩʪʘʮʽʦʥʘʨʥʦʤʫ ʝʪʘʧʽ ʣʽʢʫʚʘʥʥʽ. 

ɺʨʘʭʦʚʫʶʯʠ ʧʨʦʙʣʝʤʠ ʭʚʦʨʠʭ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ, ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʛʨʘʤʫ 

ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ, ʪʦʤʫ ʦʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʙʫʣʠ: ʥʦʨʤʘʣʽʟʘʮʽʷ 

ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ; ʥʦʨʤʘʣʽʟʘʮʽʷ ʪʘ ʧʦʩʪʫʧʦʚʝ ʧʽʜʚʠʱʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ; ʟʥʠʞʝʥʥʷ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ; 

ʩʪʘʙʽʣʽʟʘʮʽʷ ʞʠʨʦʚʦʛʦ ʪʘ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ; ʟʥʠʞʝʥʥʷ ʤʘʩʠ ʪʽʣʘ; ʟʙʽʣʴʰʝʥʥʷ 

ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ; ʩʧʨʠʷʪʠ ʧʽʜʚʠʱʝʥʥʶ ʟʘʛʘʣʴʥʦʾ ʚʠʪʨʠʚʘʣʦʩʪʽ ʪʘ 

ʬʽʟʠʯʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ; ʩʧʨʠʷʪʠ ʣʽʢʚʽʜʘʮʽʾ ʫʱʽʣʴʥʝʥʴ ʫ ʜʽʣʷʥʮʽ ʢʦʤʽʨʮʝʚʦʾ ʟʦʥʠ; ʟʤʝʥʰʠʪʠ 

ʘʙʦ ʫʩʫʥʫʪʠ ʛʦʣʦʚʥʠʡ ʙʽʣʴ. 

ʅʘ ʦʩʥʦʚʽ ʚʠʷʚʣʝʥʠʭ ʧʨʦʙʣʝʤ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʧʨʦʛʨʘʤʘ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ, ʷʢʘ 

ʧʦʣʷʛʘʣʘ ʫ ʧʦʢʨʘʱʝʥʥʽ ʩʪʘʥʫ ʭʚʦʨʠʭ ʪʘ ʟʘʧʦʙʽʛʘʥʥʶ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʩʫʧʫʪʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ʇʨʦʛʨʘʤʘ ʣʽʢʫʚʘʣʴʥʦʾ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ ʜʣʷ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʧʦʚʠʥʥʘ 

ʩʢʣʘʜʘʪʠʩʷ ʟ ʪʘʢʠʭ ʟʘʩʦʙʽʚ ʨʝʘʙʽʣʽʪʘʮʽʾ [2, 4, 5]: 

1) ʚʧʨʘʚʠ ʜʣʷ ʚʩʽʭ ʤôʷʟʦʚʠʭ ʛʨʫʧ. ʈʫʭʠ ʚʠʢʦʥʫʶʪʴʩʷ ʟ ʥʝʚʝʣʠʢʦʶ ʘʤʧʣʽʪʫʜʦʶ, ʚ 

ʧʦʚʽʣʴʥʦʤʫ ʽ ʩʝʨʝʜʥʴʦʤʫ ʪʝʤʧʽ, ʘ ʜʣʷ ʜʨʽʙʥʠʭ ʤôʷʟʦʚʠʭ ʛʨʫʧ ï ʫ ʰʚʠʜʢʦʤʫ. 

2) ʜʦʟʦʚʘʥʘ ʭʦʜʴʙʘ ʚʽʜ 5 ʜʦ 10-12 ʢʤ. ʇʦʩʪʫʧʦʚʦ ʟʙʽʣʴʰʫʶʯʠ ʚʽʜʩʪʘʥʴ. ʄʦʞʥʘ 

ʚʠʢʦʨʠʩʪʘʪʠ ʩʧʦʨʪʠʚʥʦ-ʧʨʠʢʣʘʜʥʽ ʚʧʨʘʚʠ (ʭʦʜʴʙʫ ʥʘ ʣʠʞʘʭ, ʢʘʪʘʥʥʷ ʥʘ ʢʦʚʟʘʥʘʭ, ʧʣʘʚʘʥʥʷ, 

ʚʝʩʣʫʚʘʥʥʷ, ʙʽʛ), ʛʨʫ (ʚʦʣʝʡʙʦʣ, ʙʘʩʢʝʪʙʦʣ, ʙʘʜʤʽʥʪʦʥ, ʪʝʥʽʩ) ʧʨʠ ʩʫʚʦʨʦʤʫ ʣʽʢʘʨʩʴʢʦ-

ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʢʦʥʪʨʦʣʽ ʚ ʧʨʦʮʝʩʽ ʟʘʥʷʪʴ. 
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3) ʄʘʩʘʞ ï ʧʦ 30-40 ʭʚʠʣʠʥ. ʆʜʠʥ ʢʫʨʩ ï 12-15 ʩʝʘʥʩʽʚ, ʢʨʘʱʝ ʯʝʨʝʟ ʜʝʥʴ. ɿʘʛʘʣʴʥʠʡ 

ʤʘʩʘʞ ʟ ʩʝʛʤʝʥʪʘʨʥʦ-ʨʝʬʣʝʢʪʦʨʥʠʤ ʚʧʣʠʚʦʤ. ʇʨʠʡʦʤʠ ʟʜʽʡʩʥʶʶʪʴ ʟ ʥʝʟʥʘʯʥʦʶ ʩʠʣʦʶ ʽ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ. 

4) ɻʽʜʨʦʪʝʨʘʧʽʷ ï ʚʽʜ 1-2 ʜʦ 3-5 ʭʚʠʣʠʥ ʧʦ 15-20 ʧʨʦʮʝʜʫʨ. ɼʫʰ ʐʘʨʢʦ. ʅʘ ʧʦʯʘʪʢʫ ʢʫʨʩʫ 

ʪʝʤʧʝʨʘʪʫʨʘ 32-350
0
 ʉ, ʚ ʢʽʥʮʽ ï 20-150

0
 ʉ. 

5) ʉʘʤʦʩʪʽʡʥʽ ʟʘʥʷʪʪʷ ï 4-5 ʚʧʨʘʚ ʟ ʧʦʚʪʦʨʝʥʥʷʤ ʢʦʞʥʦʾ ʚʧʨʘʚʠ ʧʦ 4-6 ʨʘʟʽʚ. ʇʨʦʩʪʽ 

ʢʦʤʙʽʥʦʚʘʥʽ ʚʧʨʘʚʠ ʜʣʷ ʪʫʣʫʙʘ ʽ ʢʽʥʮʽʚʦʢ ʚ ʯʝʨʛʫʚʘʥʥʽ ʟ ʜʠʭʘʣʴʥʠʤʠ ʚʧʨʘʚʘʤʠ, ʚʧʨʘʚʠ ʜʣʷ 

ʯʝʨʝʚʥʦʛʦ ʧʨʝʩʫ ʽ ʚʧʨʘʚʠ ʟ ʦʧʦʨʦʤ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʠʭʘʣʴʥʠʭ ʚʧʨʘʚ ʧʦ ʤʝʪʦʜʠʮʽ ʌʽʣʘʪʦʚʘ-

ɹʶʨʛʝʩʘ. 

ʇʦ ʟʘʢʽʥʯʝʥʥʶ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʬʽʟʠʯʥʘ ʨʝʘʙʽʣʽʪʘʮʽʷ ʫ ʞʠʪʪʽ 

ʭʚʦʨʦʛʦ ʥʘ ʜʽʘʙʝʪ ʤʘʻ ʜʫʞʝ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ. ɸʜʞʝ ʚʦʥʘ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʟʘʛʘʣʴʥʦʛʦ, 

ʝʤʦʮʽʡʥʦʛʦ ʩʪʘʥʫ ʭʚʦʨʦʛʦ, ʩʧʨʠʷʻ ʧʨʦʬʽʣʘʢʪʠʮʽ ʫʩʢʣʘʜʥʝʥʴ ʜʽʘʙʝʪʫ ʪʘ ʜʦʧʦʤʘʛʘʻ ʧʽʜʪʨʠʤʘʪʠ 

ʚʘʛʫ, ʱʦ ʻ ʥʝʤʘʣʦ ʚʘʞʣʠʚʠʤ ʧʨʠ ʮʴʦʤʫ ʟʘʭʚʦʨʶʚʘʥʥʽ.  

ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʥʘʤʠ ʙʫʣʘ ʫʜʦʩʢʦʥʘʣʝʥʘ ʧʨʦʛʨʘʤʘ ʢʦʤʧʣʝʢʩʥʦʾ ʬʽʟʠʯʥʦʾ 

ʨʝʘʙʽʣʽʪʘʮʽʾ ʭʚʦʨʠʭ 40-45 ʨʦʢʽʚ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ ʚ ʫʤʦʚʘʭ ʤʝʜʠʯʥʦʛʦ ʟʘʢʣʘʜʫ, ʚ ʷʢʽʡ 

ʦʙˇʨʫʥʪʫʚʘʣʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʘʩʦʙʽʚ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʜʣʷ 

ʭʚʦʨʠʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ.  
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(ɼʞʠʟʘʢ, ʋʟʙʝʢʠʩʪʘʥ) 

 

ʉʆʍʈɸʅɽʅʀɽ ɹʀʆʈɸɿʅʆʆɹʈɸɿʀʗ ɺ ɼɾʀɿɸʂʉʂʆʁ ʆɹʃɸʉʊʀ  

ʈɽʉʇʋɹʃʀʂʀ ʋɿɹɽʂʀʉʊɸʅ 

 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʠ ʅʫʨʘʪʠʥʩʢʦʛʦ ʭʨʝʙʪʘ ʚʩʪʨʝʯʘʪʁʩʷ ʨʝʜʢʠʝ ʚʠʜʳ 

ʞʠʚʦʪʥʳʭ: ʤʝʜʚʝʜʴ, ʢʘʙʘʥ, ʙʘʨʘʥ ʉʝʚʝʨʮʦʚʘ, ʨʦʟʦʚʳʝ ʠ ʢʫʜʨʷʚʳʝ ʧʝʣʠʢʘʥʳ, ʤʘʣʳʡ ʙʘʢʣʘʥ, 

ʤʘʣʘʷ ʙʝʣʘʷ ʮʘʧʣʷ, ʞʝʣʪʘʷ ʮʘʧʣʷ, ʯʝʨʥʳʡ ʘʠʩʪ, ʢʦʣʧʠʮʘ, ʢʘʨʘʚʘʡʢʘ, ʬʣʘʤʠʥʛʦ, ʣʝʙʝʜʠ 

ʢʣʠʢʫʥ ʠ ʰʠʧʫʥ, ʤʨʘʤʦʨʥʳʡ ʯʠʨʦʢ, ʙʝʣʦʛʣʘʟʳʡ ʥʳʨʦʢ, ʩʘʚʢʘ, ʩʢʦʧʘ, ʦʨʣʘʥʳ, ʛʨʠʬʳ, ʩʠʧ, ʣʫʥʠ, 

ʩʪʝʧʥʦʡ ʦʨʝʣ, ʧʫʩʪʝʣʴʛʘ, ʩʦʢʦʣʘ, ʬʘʟʘʥ, ʜʨʦʬʘ-ʢʨʘʩʦʪ, ʜʣʠʥʥʦʛʣʘʟʥʳʡ ʸʞ, ʧʝʨʝʚʷʟʢʘ, 

ʩʪʝʧʥʦʡ ʢʦʪ ʠ ʜʨʫʛʠʝ.  

ʉʦʭʨʘʥʝʥʠʝ ʦʜʥʦʛʦ ʠʟ ʧʦʜʚʠʜʦʚ, ʢʦʪʦʨʳʡ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʅʫʨʘʪʠʥʩʢʦʤ ʭʨʝʙʪʝ, 

ʟʘʥʝʩʝʥʥʦʛʦ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʋʟʙʝʢʠʩʪʘʥʘ ï ʙʘʨʘʥʘ ʉʝʚʝʨʮʦʚʘ (Ovis ammon severtzovi 

Nasonov, 1914), ʥʝ ʜʦʣʞʥʦ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʟʥʘʥʠʝʤ ʦʙ ʦʙʣʘʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, 
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ʨʝʛʫʣʷʨʥʳʭ ʤʘʨʰʨʫʪʥʳʭ ʫʯʝʪʘʭ ʘʨʭʘʨʘ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʭ ʧʦ ʝʛʦ ʨʘʟʚʝʜʝʥʠʶ ʠʭ ʚ ʥʝʚʦʣʝ, 

ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʩʩʝʣʝʥʠʠ, ʨʘʟʤʥʦʞʝʥʠʠ, ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʠ ʥʦʚʦʛʦ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʟʘʧʦʚʝʜʥʠʢ, ʥʘʨʦʜʥʳʡ ʧʘʨʢ, 

ʣʝʩʥʳʝ ʭʦʟʷʡʩʪʚʘ, ʧʨʠʨʦʜʦʦʭʨʘʥʷʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʠʭʪʠʦʬʘʫʥʘ, ʛʨʘʥʠ ʠʩʯʝʟʥʦʚʝʥʠʷ, 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʪʘʩʪʨʦʬʘ, ʨʝʜʢʠʝ ʚʠʜʳ ʞʠʚʦʪʥʳʭ, ʣʘʥʜʰʘʬʪ, ʧʦʧʫʣʷʮʠʷ, ʵʥʜʝʤʠʯʥʳʡ 

ʙʘʨʘʥ ʉʝʚʝʨʮʦʚʘ, ʬʣʦʨʘ, ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ. 

 

On the territory of the Turkestan and Nurata ridge, rare species of animals are found: bear, 

wild boar, Severtsov's ram, pink and curly pelicans, pygmy cormorant, little egret, yellow heron, 

black stork, spoonbill, glossy ibis, flamingos, whooper and mute swans, marble teal, white-eyed 

duck, duck, osprey, eagles, vultures, vulture, harrier, steppe eagle, kestrel, falcon, pheasant, 

bustard-beauty, long-eyed hedgehog, dressing, steppe cat and others. 

The preservation of one of the subspecies, which is found in the Nurata Ridge, listed in the Red 

Book of Uzbekistan ⱷ Severtsov's ram (Ovis ammon severtzovi Nasonov, 1914), should not be 

limited to knowledge about the distribution area, regular route surveys of argali, as well as data on 

its breeding in captivity, subsequent resettlement, reproduction, growth and development of the new 

young generation. 

Key words: biodiversity conservation, nature reserve, national park, forestry, protected areas, 

ichthyofauna, verge of extinction, ecological disaster, rare animal species, landscape, population, 

Severtsov's endemic ram, flora, vegetation cover. 

 

ɼʞʠʟʘʢʩʢʘʷ ʦʙʣʘʩʪʴ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ. 

ɼʞʠʟʘʢʩʢʘʷ ʦʙʣʘʩʪʴ ʛʨʘʥʠʯʠʪ ʩ ʩʝʚʝʨʥʦʡ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥʘʤʠ ɸʡʜʘʨʘ-ɸʨʥʘʩʘʡʩʢʠʭ 

ʦʟʸʨʥʳʭ ʩʠʩʪʝʤ ʠ c ʈʝʩʧʫʙʣʠʢʦʡ ʂʘʟʘʭʩʪʘʥ, ʩ ʶʞʥʦʡ ʩʪʦʨʦʥʳ ʩ ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʙʣʘʩʪʴʶ, ʩ 

ʶʛʦ-ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥʦʡ ʅʫʨʘʪʠʥʩʢʦʛʦ ʭʨʝʙʪʘ, ʩ ʚʦʩʪʦʯʥʦʡ ʩʪʦʨʦʥʳ ʩ ʉʳʨʜʘʨʴʠʥʩʢʦʡ 

ʦʙʣʘʩʪʴʶ, ʘ ʩ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʩʪʦʨʦʥʳ ʩ ʊʫʨʢʠʩʪʘʥʩʢʠʤ ʭʨʝʙʪʦʤ. ʊʝʨʨʠʪʦʨʠʷ 20,5 ʪʳʩ. ʢʤ
2
, 

ʥʘʩʝʣʝʥʠʝ ʦʢʦʣʦ 1200 ʪʳʩ.ʯʝʣʦʚʝʢ. 

ʂʣʠʤʘʪ ɼʞʠʟʘʢʘ, ʠ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʠ ï ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ, ʦʪʣʠʯʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʭʦʣʦʜʥʦʡ ʟʠʤʦʡ ʠ ʞʘʨʢʠʤ, ʩʫʭʠʤ ʣʝʪʦʤ. 

ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʨʘʚʥʘ 14,2
0
 ʉ. ʉʘʤʳʡ ʞʘʨʢʠʡ ʤʝʩʷʮ ï ʠʶʣʴ (ʩʦ 

ʩʨʝʜʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 34,8 ʉ
0
), ʭʦʣʦʜʥʳʡ ï ʷʥʚʘʨʴ (ʩʦ ʩʨʝʜʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ -8,6 ʉ

0
). 

ɸʙʩʦʣʶʪʥʳʡ ʤʘʢʩʠʤʫʤ ʚ ʛʦʨʦʜʝ ɼʞʠʟʘʢʘ ʩʦʩʪʘʚʣʷʝʪ 47 ʉ
0
, ʘʙʩʦʣʶʪʥʳʡ ʤʠʥʠʤʫʤ - 27 ʉ

0
. 

ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ 56 %. ʉʫʤʤʘ ʦʩʘʜʢʦʚ 366 ʤʤ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜ 

[2]. 

ɺ ɼʞʠʟʘʢʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʭʦʜʷʪʩʷ ʧʨʠʨʦʜʦʦʭʨʘʥʷʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ 

ʅʫʨʘʪʠʥʩʢʠʝ ʠ ɿʘʘʤʠʥʩʢʠʝ ʟʘʧʦʚʝʜʥʠʢʠ, ɿʘʘʤʠʥʩʢʠʡ ʧʨʠʨʦʜʥʳʡ ʥʘʨʦʜʥʳʡ ʧʘʨʢ, 

ɹʘʭʤʘʣʴʩʢʠʝ, ɿʘʘʤʠʥʩʢʠʝ, ʌʘʨʠʰʩʢʠʝ, ɼʞʠʟʘʢʩʢʠʝ ʠ ʍʫʞʘʤʫʰʢʝʥʪʩʢʠʝ ʣʝʩʥʳʝ ʭʦʟʷʡʩʪʚʘ, ʘ 

ʪʘʢʞʝ ɸʡʜʘʨ-ɸʨʥʘʩʘʡʩʢʠʝ ʚʦʜʥʳʝ ʩʠʩʪʝʤʳ.  

ɾʠʚʦʪʥʳʡ ʤʠʨ ɸʡʜʘʨʦ-ɸʨʥʘʩʘʡʩʢʦʡ ʚʦʜʥʦʡ ʩʠʩʪʝʤʳ ʙʦʛʘʪ ʠ ʨʘʟʥʦʦʙʨʘʟʝʥ. ɺ ʵʪʠʭ 

ʚʦʜʦʝʤʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʙʦʣʝʝ 30 ʚʠʜʦʚ ʨʳʙʳ (ʘʨʘʣʴʩʢʠʡ ʫʩʘʯ, ʣʦʧʘʪʦʥʦʩʳ, ʦʩʪʨʦʣʫʯʢʘ, 

ʞʝʨʝʭ-ʣʠʩʘʯ ʠ ʜʨʫʛʠʝ). ʄʥʦʛʠʝ ʚʠʜʳ ʨʳʙ ʧʦʧʦʣʥʠʣʠ ʠʭʪʠʦʬʘʫʥʫ ʵʪʦʛʦ ʨʝʛʠʦʥʘ, ʥʝʢʦʪʦʨʳʝ 

ʠʟ ʥʠʭ (ʪʦʣʩʪʦʣʦʙʠʢʠ, ʘʤʫʨʳ, ʧʝʣʴʷʜʴ, ʬʦʨʝʣʴ-ʛʝʛʘʨʢʫʥʠ ʠ ʜʨʫʛʠʝ) ʩʧʝʮʠʘʣʴʥʦ 

ʘʢʢʣʠʤʘʪʠʟʠʨʦʚʘʥʳ. ɼʨʫʛʠʝ (ʙʳʯʢʠ, ʘʤʫʨʩʢʠʡ ʯʝʙʘʯʝʢ, ʟʤʝʝʛʦʣʦʚ ʠ ʜʨʫʛʠʝ) ʩʣʫʯʘʡʥʦ 

ʧʨʦʥʠʢʣʠ ʚ ʥʘʰʠ ʚʦʜʦʝʤʳ. ʂ ʩʦʞʘʣʝʥʠʶ ʥʝʢʦʪʦʨʳʝ ʤʝʩʪʥʳʝ ʚʠʜʳ ʨʳʙ ʩʪʘʣʠ ʨʝʜʢʠ, 

ʥʝʢʦʪʦʨʳʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʨʘʥʠ ʠʟʯʝʟʥʦʚʝʥʠʷ [3].  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʠ ʅʫʨʘʪʠʥʩʢʦʛʦ ʭʨʝʙʪʘ ʚʩʪʨʝʯʘʝʪʩʷ ʨʝʜʢʠʝ ʚʠʜʳ 

ʞʠʚʦʪʥʳʭ: ʤʝʜʚʝʜʴ, ʢʘʙʘʥ, ʙʘʨʘʥ ʉʝʚʝʨʮʦʚʘ, ʨʦʟʦʚʳʝ ʠ ʢʫʜʨʷʚʳʝ ʧʝʣʠʢʘʥʳ, ʤʘʣʳʡ ʙʘʢʣʘʥ, 

ʤʘʣʘʷ ʙʝʣʘʷ ʮʘʧʣʷ, ʞʝʣʪʘʷ ʮʘʧʣʷ, ʯʝʨʥʳʡ ʘʠʩʪ, ʢʦʣʧʠʮʘ, ʢʘʨʘʚʘʡʢʘ, ʬʣʘʤʠʥʛʦ, ʣʝʙʝʜʠ ʢʣʠʢʫʥ 

ʠ ʰʠʧʫʥ, ʤʨʘʤʦʨʥʳʡ ʯʠʨʦʢ, ʙʝʣʦʛʣʘʟʳʡ ʥʳʨʦʢ, ʩʘʚʢʘ, ʩʢʦʧʘ, ʦʨʣʘʥʳ, ʛʨʠʬʳ, ʩʠʧ, ʣʫʥʠ, 

ʩʪʝʧʥʦʡ ʦʨʝʣ, ʧʫʩʪʝʣʴʛʘ, ʩʦʢʦʣʘ, ʬʘʟʘʥ, ʜʨʦʬʘ-ʢʨʘʩʦʪ, ʜʣʠʥʥʦʛʣʘʟʥʳʡ ʸʞ, ʧʝʨʝʚʷʟʢʘ, ʩʪʝʧʥʦʡ 

ʢʦʪ ʠ ʜʨʫʛʠʝ [5,6]. 
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ʉʦʭʨʘʥʝʥʠʝ ʦʜʥʦʛʦ ʠʟ ʧʦʜʚʠʜʦʚ, ʢʦʪʦʨʳʡ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʅʫʨʘʪʠʥʩʢʦʤ ʭʨʝʙʪʝ, 

ʟʘʥʝʩʝʥʥʦʛʦ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʋʟʙʝʢʠʩʪʘʥʘ (2003 ʛ.) ï ʙʘʨʘʥʘ ʉʝʚʝʨʮʦʚʘ (Ovis ammon 

severtzovi Nasonov, 1914), ʥʝ ʜʦʣʞʥʦ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʟʥʘʥʠʝʤ ʦʙ ʦʙʣʘʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, 

ʨʝʛʫʣʷʨʥʳʭ ʤʘʨʰʨʫʪʥʳʭ ʫʯʝʪʘʭ ʘʨʭʘʨʘ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʭ ʧʦ ʝʛʦ ʨʘʟʚʝʜʝʥʠʶ ʠʭ ʚ ʥʝʚʦʣʝ, 

ʧʦʩʣʝʜʫʶʱʝʤ ʨʘʩʩʝʣʝʥʠʠ, ʨʘʟʤʥʦʞʝʥʠʠ, ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʠ ʥʦʚʦʛʦ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ. 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʟʘʜʘʯ ʚ ʩʠʩʪʝʤʝ ʩʦʭʨʘʥʝʥʠʷ ʧʦʧʫʣʷʮʠʡ ʨʝʜʢʠʭ ʚʠʜʦʚ ʬʘʫʥʳ ʷʚʣʷʝʪʩʷ 

ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʷʚʣʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ 

ʤʥʦʞʝʩʪʚʘ ʧʨʠʯʠʥ, ʨʘʩʰʠʬʨʦʚʢʘ ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʟʥʘʥʠʷ ʠʩʭʦʜʥʳʭ ï ʤʘʪʨʠʯʥʳʭ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ 

ʨʝʘʢʮʠʝʡ ʷʚʣʷʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, 

ʩʣʝʜʫʶʱʠʭ ʟʘ ʫʤʝʨʝʥʥʳʤʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ[5,6].   

ʅʫʨʘʪʠʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ɿʘʧʦʚʝʜʥʠʢ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ, ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʭʨʝʙʪʘ ʅʫʨʘʪʘʫ. ɺ 1960 ʛʦʜʫ ʟʜʝʩʴ ʙʳʣ ʩʦʟʜʘʥ ʟʘʢʘʟʥʠʢ ʜʣʷ 

ʵʥʜʝʤʠʯʥʦʛʦ ʙʘʨʘʥʘ ʉʝʚʝʨʮʦʚʘ ʧʣʦʱʘʜʴʶ 36 ʪʳʩ. ʛʘ. ɺ 1975 ʛ. ʟʘʢʘʟʥʠʢ ʙʳʣ ʧʨʝʦʙʨʘʟʦʚʘʥ ʚ 

ʟʘʧʦʚʝʜʥʠʢ ʧʣʦʱʘʜʴʶ 22537 ʛʘ ʩ ʦʭʨʘʥʥʦʡ ʟʦʥʦʡ ʚ 15639 ʛʘ. 

ɿʝʤʣʠ ʠ ʚʦʜʳ ʚ ʛʨʘʥʠʮʘʭ ʅʫʨʘʪʠʥʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʩʦ ʚʩʝʤʠ ʥʘʭʦʜʷʱʠʤʠʩʷ ʥʘ ʥʠʭ 

ʧʨʠʨʦʜʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʥʘʚʝʯʥʦ ʠʟʳʤʘʶʪʩʷ ʠʟ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɿʘʧʦʚʝʜʥʠʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʟʘʧʦʚʝʜʥʦʛʦ ʨʝʞʠʤʘ ʥʘ ʩʚʦʝʡ 

ʪʝʨʨʠʪʦʨʠʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʅʫʨʘʪʠʥʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʨʝʬʫʛʠʫʤʦʤ ʜʣʷ 

ʤʥʦʛʠʭ ʚʠʜʦʚ ʬʣʦʨʳ ʠ ʬʘʫʥʳ ʦʙʰʠʨʥʦʛʦ ʨʝʛʠʦʥʘ, ʛʜʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʝʩʢʦʥʪʨʦʣʴʥʦʡ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʭʫʜʰʘʶʪʩʷ ʫʩʣʦʚʠʷ ʠʭ ʦʙʠʪʘʥʠʷ ʠ ʨʝʟʢʦ ʩʦʢʨʘʱʘʝʪʩʷ 

ʯʠʩʣʝʥʥʦʩʪʴ. 

ʉʘʤ ʣʘʥʜʰʘʬʪ ʟʘʩʝʣʷʣʩʷ ʚ ʪʝʯʝʥʠʝ ʪʳʩʷʯʝʣʝʪʠʡ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ, ʚ ʦʩʥʦʚʥʦʤ 

ʟʝʤʣʝʜʝʣʠʝ ʠ ʩʢʦʪʦʚʦʜʩʪʚʦ, ʧʨʠʚʝʣʘ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ 

ʦʙʝʜʥʝʥʠʶ ʧʦʯʚ. ʉʝʛʦʜʥʷ ʥʘ ʅʫʨʘʪʠʥʩʢʦʤ ʭʨʝʙʪʝ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʥʘʨʷʜʫ ʩ ʧʨʠʨʦʜʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠ ʢʫʣʴʪʫʨʥʳʡ ʣʘʥʜʰʘʬʪ ï ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʣʝʩʦʩʘʜʳ ï ʨʝʟʫʣʴʪʘʪ 

ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʩʘʜʦʚʦʜʩʪʚʘ. ʅʫʨʘʪʠʥʩʢʠʡ ʭʨʝʙʝʪ ʦʪʥʦʩʠʪʩʷ ʢ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʘʨʠʜʥʳʭ 

ʥʠʟʢʦʛʦʨʴʷ, ʠ ʩʨʝʜʥʝʛʦʨʴʷ ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ʛʨʘʥʠʯʠʪ ʩ ʶʛʘ ï ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʴʶ ʧʫʩʪʳʥʠ 

ʂʳʟʳʣʢʫʤ. ɺʳʩʰʘʷ ʪʦʯʢʘ ʭʨʝʙʪʘ ï ʛʦʨʘ ʍʘʷʪ-ʙʘʰʠ (2169 ʤ) ï ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʟʘʧʦʚʝʜʥʠʢʘ. 

ʅʫʨʘʪʠʥʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ ʠʥʪʝʨʝʩʝʥ ʪʝʤ, ʯʪʦ ʟʜʝʩʴ, ʥʘ ʩʪʳʢʝ ʛʦʨʥʦʡ ʩʠʩʪʝʤʳ ʇʘʤʠʨʦ-

ɸʣʘʷ ʠ ʧʫʩʪʳʥʠ ʂʳʟʳʣʢʫʤ, ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʩʚʦʝʦʙʨʘʟʥʘʷ ʬʣʦʨʘ, ʚʢʣʶʯʘʶʱʘʷ ʠ ʛʦʨʥʳʝ, ʠ 

ʧʫʩʪʳʥʥʳʝ, ʠ ʙʦʨʝʘʣʴʥʳʝ ʚʠʜʳ, ʘ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʵʥʜʝʤʠʢʦʚ. ʆʩʥʦʚʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ ʦʭʨʘʥʳ ʅʫʨʘʪʠʥʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʷʚʣʷʶʪʩʷ ʵʥʜʝʤʠʢʠ, ʨʝʣʠʢʪʦʚʳʝ ʠ ʨʝʜʢʠʝ 

ʨʘʩʪʝʥʠʷ ʠ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ. ɺ ʮʝʣʦʤ, ʬʣʦʨʘ ʟʘʧʦʚʝʜʥʠʢʘ ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ 600 

ʚʠʜʦʚ (27-ʵʥʜʝʤʠʢʠ). ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʟʘʧʦʚʝʜʥʠʢʘ ʠʤʝʝʪ ʦʙʝʜʥʸʥʥʳʡ ʢʩʝʨʦʬʠʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʪʘʢ ʢʘʢ ʩʝʚʝʨʥʳʡ ʩʢʣʦʥ ʭʨʝʙʪʘ ʅʫʨʘʪʘʫ ʦʪʢʨʳʪ ʚʣʠʷʥʠʶ ʂʳʟʳʣʢʫʤʦʚ.  

ʉʝʟʦʥʥʳʡ ʨʠʪʤ ʨʘʟʚʠʪʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʟʘʧʦʚʝʜʥʠʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʟʢʦʡ ʩʤʝʥʦʡ 

ʘʩʧʝʢʪʦʚ. ʆʢʦʣʦ 200 ʚʠʜʦʚ ʵʬʝʤʝʨʦʚ ʠ ʵʬʝʤʝʨʦʠʜʦʚ ʦʙʨʘʟʫʶʪ ʚʝʣʠʢʦʣʝʧʥʳʡ, ʤʥʦʛʦʩʚʝʪʥʳʡ 

ʚʝʩʝʥʥʳʡ ʘʩʧʝʢʪ. ʕʪʦ 8 ʚʠʜʦʚ ʛʫʩʠʥʦʛʦ ʣʫʢʘ, 5 ʚʠʜʦʚ ʪʶʣʴʧʘʥʦʚ, 6 ʚʠʜʦʚ ʵʨʝʤʫʨʫʩʦʚ, 

ʦʛʥʝʥʥʦ ï ʘʣʳʝ ʤʘʢʠ ʠ ʜʨʫʛʠʝ. 

ʌʘʫʥʘ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʜʦʚʦʣʴʥʦ ʨʘʟʥʦʦʙʨʘʟʥʘ, ʥʦ ʝʱʸ ʤʘʣʦ ʠʟʫʯʝʥʘ. ɺʩʪʨʝʯʘʶʪʩʷ ʢʘʢ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʧʘʣʝʘʨʢʪʠʯʝʩʢʠʝ ʚʠʜʳ, ʪʘʢ ʠ ʵʥʜʝʤʠʯʝʩʢʠʝ ʩʨʝʜʥʝʘʟʠʘʪʩʢʠʝ, ʘ 

ʪʘʢʞʝ ʦʙʠʪʘʪʝʣʠ ʢʫʣʴʪʫʨʥʦʡ ʟʦʥʳ, ʚʨʝʜʠʪʝʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʄʥʦʛʠʝ ʚʠʜʳ 

ʥʘʩʝʢʦʤʳʭ ʦʯʝʥʴ ʨʝʜʢʠ ʠʣʠ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʚʳʤʠʨʘʥʠʷ. ɺ ʟʘʧʦʚʝʜʥʠʢʝ ʦʙʠʪʘʝʪ ʚʩʝʛʦ 

ʦʜʠʥ ʚʠʜ ʨʳʙ ï ʦʙʳʢʥʦʚʝʥʥʘʷ ʤʘʨʠʥʢʘ.  

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʦʥʠʢʘʶʱʠʝ ʠʟ ʧʫʩʪʳʥʠ ʚ ʧʨʝʜʛʦʨʴʷ ʩʝʨʳʡ ʚʘʨʘʥ 

(Varanus griseus) ʠ ʛʶʨʟʘ (Macrovipera lebetina), ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʥʠʞʘʝʪʩʷ ʠʟ-ʟʘ 

ʙʨʘʢʦʥʴʝʨʩʢʦʛʦ ʚʳʣʦʚʘ. ʀʩʢʣʶʯʠʪʝʣʴʥʦ ʨʝʜʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʩʨʝʜʥʝʘʟʠʘʪʩʢʘʷ ʢʦʙʨʘ (Naja 

oxiana). ʆʨʥʠʪʘʬʘʫʥʘ ʟʘʧʦʚʝʜʥʠʢʘ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʘ, ʙʦʛʘʪʘ ʠ ʜʠʥʘʤʠʯʥʘ ʧʦ ʚʠʜʦʚʦʤʫ 
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ʩʦʩʪʘʚʫ. ʆʪʤʝʯʝʥʦ ʦʢʦʣʦ 150 ʚʠʜʦʚ ʧʪʠʮ, ʠʟ ʥʠʭ 9 ʚʠʜʦʚ ʚʥʝʩʝʥʳ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ 

ʋʟʙʝʢʠʩʪʘʥʘ.    

ɿʘʧʦʚʝʜʥʠʢ ʫʥʠʢʘʣʝʥ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʚʠʜʦʚʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʭʠʱʥʳʭ ʧʪʠʮ. ɿʜʝʩʴ ʛʥʝʟʜʠʪʩʷ 

ʙʦʣʝʝ 10 ʚʠʜʦʚ. ʆʪʤʝʯʝʥʦ 10 ʛʥʝʟʜʷʱʠʭʩʷ ʧʘʨ ʙʝʨʢʫʪʦʚ (Aquila chrysaetos), ʦʜʥʘ ʧʘʨʘ 

ʟʤʝʝʷʜʦʚ (Circaetus gallicus), 2 ʯʸʨʥʦʛʦ ʢʦʨʰʫʥʘ (Milvus korschun), ʜʦ 15 ʧʘʨ ʦʨʣʘʢʘʨʣʠʢʘ 

(Hieraaetus pennatus), 5 ʧʘʨ ʙʦʨʦʜʘʯʘ (Gypaetus barbatus), ʜʦ 30 ʧʘʨ ʙʝʣʦʛʦʣʦʚʦʛʦ ʩʠʧʘ (Gyrs 

fulvus), ʜʦ 50 ʧʘʨ ʯʸʨʥʦʛʦ ʛʨʠʬʘ (Aegypius monachus), 3 ʧʘʨʳ ʩʪʝʨʚʷʪʥʠʢʘ (Neophron 

percnopterus).  

ʇʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʝʱʸ ʜʦ ʥʝʜʘʚʥʳʭ ʧʦʨ ʛʦʨʘʟʜʦ 

ʠʥʪʝʥʩʠʚʥʝʝ, ʯʝʤ ʵʪʦ ʜʦʧʫʩʪʠʤʦ. ʄʦʥʦʢʫʣʴʪʫʨʘ ʭʣʦʧʯʘʪʥʠʢʘ, ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʧʝʩʪʠʮʠʜʦʚ ʧʦʚʝʣʝʢʣʠ ʟʘ ʩʦʙʦʡ ʦʙʥʠʱʘʥʠʝ ʣʘʥʜʰʘʬʪʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜ 

ʉʳʨ-ɼʘʨʴʠ ʠ ɸʤʫ-ɼʘʨʴʠ ʜʣʷ ʦʨʦʰʝʥʠʷ ʧʫʩʪʳʥʥʳʭ ʟʝʤʝʣʴ ʠʤʝʣʦ ʪʷʞʸʣʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ 

ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ, ʢʦʪʦʨʦʝ ʥʘ ʩʝʛʦʜʥʷʱʠʡ ʜʝʥʴ ʩʦʜʝʨʞʠʪ ʣʠʰʴ ʪʨʝʪʴ ʩʚʦʝʛʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ 

ʦʙʲʸʤʘ, ʚ ʇʨʠʘʨʘʣʴʝ ï ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʪʘʩʪʨʦʬʘ. ʇʦʵʪʦʤʫ, ʩʣʝʜʫʝʪ ʧʨʠʣʦʞʠʪʴ ʚʩʝ ʫʩʠʣʠʷ, 

ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʝʱʸ ʦʩʪʘʚʰʠʝʩʷ ʧʨʠʨʦʜʥʳʝ ʠ ʢʫʣʴʪʫʨʥʳʝ ʣʘʥʜʰʘʬʪʳ ʋʟʙʝʢʠʩʪʘʥʘ. ʉʶʜʘ 

ʦʪʥʦʩʠʪʩʷ ʪʘʢʞʝ ʨʝʛʠʦʥ ʅʫʨʘʪʘʫ ʚʤʝʩʪʝ ʩ ʅʫʨʘʪʠʥʩʢʠʤ ʟʘʧʦʚʝʜʥʠʢʦʤ. ʆʭʨʘʥʘ ʟʘʧʦʚʝʜʥʠʢʘ, 

ʠʤʝʶʱʝʛʦ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʚʩʝʛʦ ʤʠʨʘ, ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʡ ʜʘʣʴʥʦʚʠʜʥʦʩʪʠ ʠ ʧʦʜʜʝʨʞʢʠ 

ʩʦ ʩʪʦʨʦʥʳ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ.  

ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʧʳʪ ʜʨʫʛʠʭ ʟʘʧʦʚʝʜʥʠʢʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ ʵʪʦʛʦ ʩʣʝʜʫʝʪ 

ʧʨʝʜʧʨʠʥʠʤʘʪʴ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ:  

1. ʉʦʙʣʶʜʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʭʨʘʥʥʦʛʦ ʩʪʘʪʫʩʘ ʠ ʟʘʧʨʝʪ ʥʘ ʜʘʣʴʥʝʡʰʝʝ ʫʤʝʥʴʰʝʥʠʝ 
ʧʣʦʱʘʜʠ ʟʘʧʦʚʝʜʥʠʢʘ; 

2. ʉʦʙʣʶʜʝʥʠʝ ʟʘʧʦʚʝʜʥʦʛʦ ʨʝʞʠʤʘ: ʟʘʧʨʝʪ ʥʘ ʣʶʙʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʟʘʧʦʚʝʜʥʠʢʘ. ʋʩʣʦʚʠʝʤ ʜʣʷ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʧʝʨʝʦʨʠʝʥʪʘʮʠʷ ʤʝʩʪʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʥʘ ʜʨʫʛʠʝ ʧʨʠʨʦʜʦʩʙʝʨʝʛʘʶʱʠʝ ʦʪʨʘʩʣʠ, ʢʘʢ ʥʘʧʨʠʤʝʨ ʩʘʜʦʚʦʜʩʪʚʘ, ʪʦ ʝʩʪʴ 

ʚʦʟʜʝʣʳʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ; 

3. ɼʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʵʢʦʩʠʩʪʝʤ ʅʫʨʘʪʠʥʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʧʫʪʸʤ ʧʨʠʚʣʝʯʝʥʠʷ 
ʫʯʸʥʳʭ ʠʟ ʜʨʫʛʠʭ ʩʪʨʘʥ. ʅʠʞʝ ʧʦʜʧʠʩʘʚʰʠʝʩʷ ʚʳʨʘʞʘʶʪ ʛʦʪʦʚʥʦʩʪʴ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ 

ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʣʠʮʘʤʠ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʠ ʚʩʝʤʠ ʠʤʝʶʱʠʤʠʩʷ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ 

ʩʠʣʘʤʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʵʪʠ ʚʘʞʥʳʝ ʫʩʪʨʝʤʣʝʥʠʷ ʚ ʩʦʭʨʘʥʝʥʠʠ ʅʫʨʘʪʠʥʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ, ʢʘʢ 

ʚ ʥʘʫʯʥʳʤ ʠ ʧʫʙʣʠʩʪʠʯʝʩʢʦʤ, ʪʘʢ ʚ ʬʠʥʘʥʩʦʚʦʤ ʦʪʥʦʰʝʥʠʠ.        

ʅʘʫʯʥʳʝ ʩʦʦʪʨʫʜʥʠʢʠ ɼʞʠʟʘʢʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʨʘʟʨʘʙʦʪʘʣʠ ʧʨʦʝʢʪ 

çʉʦʭʨʘʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷè. ʎʝʣʴʶ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʨʘʟʚʝʜʝʥʠʝ ʨʝʜʢʠʭ 

ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʠ ʚʦʩʩʪʘʥʘʚʣʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ, ʧʫʪʸʤ ʨʝʠʥʪʨʦʜʫʢʮʠʠ 

ʚʳʨʘʱʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ 

ʙʫʜʫʪ ʨʝʰʘʪʴʩʷ ʥʝʩʢʦʣʴʢʦ ʣʦʢʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʥʦ ʠ ʪʘʢʞʝ ʧʨʦʙʣʝʤʘ ʩʦʭʨʘʥʝʥʠʷ ʨʝʜʢʠʭ 

ʚʠʜʦʚ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʫʩʪʳʥʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚ ʮʝʣʦʤ.  

ʆʩʥʦʚʥʳʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʝʢʪʘ çʉʦʭʨʘʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷè: 

Á ʨʘʟʚʝʜʝʥʠʝ ʨʝʜʢʠʭ ʚʠʜʦʚ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʧʦʧʫʣʷʮʠʡ; 

Á ʨʘʟʨʘʙʦʪʢʘ ʨʝʞʠʤʘ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʪʝʨʨʠʪʦʨʠʠ; 

Á ʤʦʥʠʪʦʨʠʥʛ ʧʦʧʫʣʷʮʠʡ; 

Á ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʙʠʦʣʦʛʠʠ ʧʫʩʪʳʥʥʳʭ ʚʠʜʦʚ. 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʠ ʩʦʟʜʘʥʘ ʢʦʥʚʝʥʮʠʷ ʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʠ (1992) ï ʦʜʥʘ ʠʟ 

ʛʣʦʙʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʦʥʚʝʥʮʠʡ. ʎʝʣʷʤʠ ʢʦʥʚʝʥʮʠʠ ʧʨʦʚʦʟʛʣʘʰʝʥʳ ʩʦʭʨʘʥʝʥʠʝ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʵʢʦʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʩʦʚʤʝʩʪʥʦʝ ʧʦʣʫʯʝʥʠʝ ʥʘ 

ʩʧʨʘʚʝʜʣʠʚʦʡ ʠ ʨʘʚʥʦʡ ʦʩʥʦʚʝ ʚʳʛʦʜ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʧʫʪʝʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʦʩʪʫʧʘ ʢ ʛʝʥʝʪʠʯʝʩʢʠʤ ʨʝʩʫʨʩʘʤ ʠ ʧʫʪʝʤ 

ʥʘʜʣʝʞʘʱʝʡ ʧʝʨʝʜʘʯʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʫʯʝʪʦʤ ʧʨʘʚ ʥʘ ʪʘʢʠʝ ʨʝʩʫʨʩʳ ʠ 

ʪʝʭʥʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʧʫʪʝʤ ʜʦʣʞʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ[9]. 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʠ ʨʘʟʨʘʙʦʪʘʥʘ ʂʦʥʮʝʧʮʠʷ çʏʝʣʦʚʝʢ ʠ ʙʠʦʩʬʝʨʘè (Man 

and Biosphere). ʇʨʦʛʨʘʤʤʘ ʖʅɽʉʂʆ çʏʝʣʦʚʝʢ ʠ ʙʠʦʩʬʝʨʘè ʨʦʜʠʣʘʩʴ ʥʝ ʩʨʘʟʫ ʠ, ʢʘʢ ʧʨʠ 

ʨʦʞʜʝʥʠʠ ʨʝʙʝʥʢʘ, ʧʨʦʰʣʘ ʯʝʨʝʟ ʜʣʠʪʝʣʴʥʳʡ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ. ʇʨʠʨʦʜʦʦʭʨʘʥʥʳʝ 
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ʪʝʦʨʠʠ ʢʦʥʮʘ 60-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʦʜʯʝʨʢʠʚʘʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʜʣʷ ʦʭʨʘʥʳ ʤʠʨʦʚʦʛʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ.  

ɺ ʪʝʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʧʷʪʠ ʣʝʪ, ʢ ʜʝʩʷʪʦʡ ʛʦʜʦʚʱʠʥʝ ʦʩʥʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ çʏʝʣʦʚʝʢ ʠ 

ʙʠʦʩʬʝʨʘè, ʙʳʣʦ ʫʞʝ ʩʦʟʜʘʥʦ 200 ʙʠʦʩʬʝʨʥʳʭ ʨʝʟʝʨʚʘʪʦʚ ʚ 55 ʩʪʨʘʥʘʭ ʤʠʨʘ. 

ʇʨʝʦʙʣʘʜʘʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʙʠʦʩʬʝʨʥʳʭ ʨʝʟʝʨʚʘʪʦʚ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʦʨʛʘʥʠʟʦʚʘʣʦʩʴ ʥʘ 

ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʦʚ ʠ ʜʨʫʛʠʭ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ (ʆʆʇʊ), ʢʦʪʦʨʳʝ ʫʞʝ ʩʫʱʝʩʪʚʦʚʘʣʠ ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ. ʊʦʣʴʢʦ ʪʝʧʝʨʴ ʫʯʝʥʳʝ 

ʧʨʦʚʦʜʠʣʠ ʚ ʥʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜ ʵʛʠʜʦʡ ʄɸɹ. ɺʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥʥʦʝ ʯʠʩʣʦ 

ʙʠʦʩʬʝʨʥʳʭ ʨʝʟʝʨʚʘʪʦʚ ʪʦʛʦ ʚʨʝʤʝʥʠ ʤʦʛʣʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʧʦʣʥʷʪʴ ʝʱʝ ʬʫʥʢʮʠʠ ʨʘʟʚʠʪʠʷ 

ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʤʝʩʪʥʳʤ ʥʘʩʝʣʝʥʠʝʤ. ʂʘʢ ʨʝʟʫʣʴʪʘʪ, ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ 

ʙʠʦʩʬʝʨʥʳʝ ʨʝʟʝʨʚʘʪʳ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠʤʝʣʠ ʙʫʬʝʨʥʫʶ ʠ ʧʝʨʝʭʦʜʥʫʶ ʟʦʥʫ.      
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ɹʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥ ʘץʧʘʨʘʪʪʘʥʜʳʨʫʜʳש ʙʘסʳʪʳ ʞʘשʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ 

ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʜʘʤʳʪʘ ʦץʳʪʫ,  ʜʘʨʘ ʪײʣסʘסʘ ʙʘסʳʪʪʘʧ ʦץʳʪʫ ʤʘץʩʘʪʪʘʨʳʥ ʞװʟʝʛʝ ʘʩʳʨʘ 

ʦʪʳʨʳʧ, ʦץʫ-ʪᴅʨʙʠʝ װʨʜʽʩʽʥʽש ʙʘʨʣʳץ ʜʝשʛʝʡʣʝʨʽʥʽש ʪʠʽʤʜʽʣʽʛʽ ʤʝʥ ʩʘʧʘʩʳʥ ʞʦסʘʨʣʘʪʫʜʳ 

ʢᴇʟʜʝʡʜʽ. 

ʂʦʤʧʴʶʪʝʨ ʦץʫ װʨʜʽʩʽʥʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʦץʳʪʫʜʳש ʪʠʽʤʜʽ ײץʨʘʣʜʘʨʳʥʳש ʙʽʨʽ. ʆʣ 

ʦץʳʪʫʜʳש ᴅʜʽʩʪʝʨʽ ʤʝʥ ʤʘʟʤײʥʳʥ ʘʥʳץʪʘʤʘʡʜʳ. ʆץʳʪʫʜʳש ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʩʳ 

ʜʝʛʝʥʽʤʽʟ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨסʘ ʘץʧʘʨʘʪʪʳ ʢʦʤʧʴʶʪʝʨ ʘʨץʳʣʳ ʜʘʡʳʥʜʘʫ ʞᴅʥʝ ʦʥʳ ʙʝʨʫ װʨʜʽʩʽ 

[1].  

 ʡʜʝ ʜʝװ ,ʤʳʩʪʘ ʜʘײʳ ʘʜʘʤ ʢʦʧʴʶʪʝʨʜʽ ʙʽʣʝʜʽ, ʦʥʳ ʞסʘ ʟʘʤʘʥשʳʪʪʘ ᴅʨʙʽʨ ʞʘץʘʟʽʨʛʽ ʫʘפ

 ʣʢʝʥ ʢᴇʣʝʤʜʽװ ʳ ᴅʣʝʤ ʙʽʟʛʝ ᴇʪʝסʘ ʟʘʤʘʥשʞʘ שʦʣʜʘʥʘʜʳ. ʂʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳץ

ʤʘײסʣʤʘʪʪʘʨʜʳ ʪʝʟ ʰʝʰʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʘʟ ʫʘץʳʪ ʽʰʽʥʜʝ ʘץʧʘʨʘʪʪʳש ᴇʪʝ װʣʢʝʥ ʩʘʥʳʥ 

ᴇשʜʝʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ. ʆʣʘʡ ʙʦʣʩʘ, ʦץʳʪʫʜʳש ʞʘשʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʪʝʭʥʠʢʘʣʳץ 

ʞᴅʥʝ ʘʜʘʤ ʨʝʩʫʨʩʪʘʨʳʥ ʞᴅʥʝ ʦʣʘʨʜʳש ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʙʽʣʽʤ ʙʝʨʫ 
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ʬʦʨʤʘʣʘʨʳʥ ʦשʪʘʡʣʘʥʜʳʨʫ װʰʽʥ ʨʝʮʝʧʪʠʚʪʽ ʥʝʤʝʩʝ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪװʨʜʝʛʽ ʵʣʝʢʪʨʦʥʜʳ 

ʦץʳʪʫʜʳ ʞʘʩʘʫ ʞᴅʥʝ ʞװʟʝʛʝ ʘʩʳʨʫʜʳש ʞװʡʝʣʽ ᴅʜʽʩʽ ʜʝʧ ʩʘʥʘʫסʘ ʙʦʣʘʜʳ [2]. 

ɹʽʟʜʽש ʟʝʨʪʪʝʫʛʝ ʘʣסʘʥ ʪʘץʳʨʳʙʳʤʳʟʜʳש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ʙʽʣʽʤ ʙʝʨʫ װʜʝʨʽʩʽʥʜʝ ʦץʳʪʫʜʳש 

ʦʟʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ, ʘץʧʘʨʘʪʪʳץ ï ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʤװʤʢʽʥʜʽʢʪʝʨʽʥ 

ʤʝשʛʝʨʝ ʦʪʳʨʳʧ ʙᴅʩʝʢʝʛʝ ʪᴇʪʝʧ ʙʝʨʝ ʘʣʘʪʳʥ, ʙʽʣʽʤ ʜʝשʛʝʡʽ ʞʦסʘʨʳ, ʽʟʜʝʥʫʰʽʣʽʢ ï 

ʟʝʨʪʪʝʫʰʽʣʽʢ ץʘʙʽʣʝʪʽ ʜʘʤʳסʘʥ ʞʝʢʝ ʪײʣסʘ ʪᴅʨʙʠʝʣʝʫ. ɾʘʨʘʪʳʣʳʩʪʘʥʫ ʩʘʙʘסʳʥʜʘ ʘץʧʘʨʘʪʪʳץ 

ï ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫסʘ ʢᴇʧʪʝʛʝʥ ʤװʤʢʽʥʜʽʢʪʝʨ ʙʘʨ. ɹʠʦʣʦʛʠʷ 

ʧᴅʥʽʥʝʥ ʜʝ ʩʘʙʘץ ʙʝʨʫʜʝ ʙʽʨʥʝʰʝ ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘ ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʥʳ ʞᴅʥʝ 

ʤʫʣʴʪʠʤʝʜʠʷʥʳ ץʦʣʜʘʥʫסʘ ʙʦʣʘʪʳʥʜʳסʳ 1-ʩʳʟʙʘʥײʩץʘ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

1-ʩʳʟʙʘʥײʩץʘ  ʂʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʥʳש ʤװʤʢʽʥʜʽʢʪʝʨʽ 

 

  

 

 
 

1-ʩʳʟʙʘʥײʩץʘʜʘ ʢᴇʨʩʝʪʽʣʛʝʥ ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʥʳש ʤװʤʢʽʥʜʽʢʪʝʨʽʥʝ ʪʦץʪʘʣʩʘץ: 

I -ʙʘסʳʪ. ʄʘʪʝʨʠʘʣʜʘʨʜʳ ʢᴇʨʩʝʪʫ: ʢᴇʨʥʝʢʽ ײץʨʘʣʜʘʨ. 

ʄʫʣʴʪʠʤʝʜʠʘ ʙʠʦʣʦʛʠʷ ʧᴅʥʽʥʽש ʤסײʘʣʽʤʽʥʝ ʵʢʨʘʥʜʘ ᴅʨ ʪװʨʣʽ ʩʪʘʪʠʩʪʠʢʘʣʳץ 

ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʙʝʡʥʝʣʝʫʜʽ ʢᴇʨʩʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄʫʣʴʪʠʤʝʜʠʘ ʢᴇʤʝʛʽʤʝʥ ʙʽʨ 

ʦʙʲʝʢʪʽʜʝʥ ʙʘʩץʘ ʢʝʟ-ʢʝʣʛʝʥ ʪʽʟʙʝʢʢʝ ʬʨʘʛʤʝʥʪʪʽ װʣʢʝʡʪʽʧ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʙʽʨ ʵʢʨʘʥʜʘ 

ʙʽʨʥʝʰʝ ʩʶʞʝʪʪʝʨʜʽ ʝʥʛʽʟʫʛʝ ʙʦʣʘʜʳ. ɹײʣ ʙʠʦʣʦʛʠʷ ʧᴅʥʽʥʽש ʤסײʘʣʽʤʽʥʝ ᴇʪʝ װʣʢʝʥ ʢᴇʤʝʛʽʥ 

ʪʠʛʽʟʝʜʽ. ɽש ʙʘʩʪʳʩʳ ʫʘץʳʪ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ʄסײʘʣʽʤ ʢᴇʨʥʝʢʽʣʽʢʪʝʨʜʽ ʙʽʨ ʞʝʨʜʝʥ 

ʝʢʽʥʰʽ ʞʝʨʛʝ ʪʘʩʳʧ ʞװʨʤʝʡʜʽ. ʉʦʥʜʳץʪʘʥ ʤʫʣʴʪʠʤʝʜʠʘ ʘʧʧʘʨʘʪʳʥʳש ʞʝʪʽʩʪʽʢʪʝʨʽʥ ʞʦסʘʨʳ 

ʝʢʝʥʽʥ ʙʘʡץʘʡʤʳʟ. 

ʄʫʣʴʪʠʤʝʜʠʘʥʳ ץʦʣʜʘʥʫ ʞʘסʜʘʡʳʥʜʘ ʢᴇʧʪʝʛʝʥ ʞײʤʳʩʪʘʨ ʽʩʢʝ ʘʩʳʨʳʣʘʜʳ. ʗסʥʠ 

ʦץʫʰʳʣʘʨʜʳש ʧᴅʥʘʨʘʣʳץ ʦʡʣʘʫ ץʘʙʽʣʝʪʪʝʨʽ ʘʨʪʘʜʳ, ʬʦʪʦʩʫʨʝʪʪʝʨ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨʜʳש 

ʙʠʦʣʦʛʠʷʣʳץ ʙʽʣʽʤʽ ץʘʣʳʧʪʘʩʘʜʳ. 

II -ʙʘסʳʪ. ʇʨʦʮʝʩʪʝʨʜʽ ʢᴇʨʩʝʪʫ. 

ɹʠʦʣʦʛʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ ײʡʳʤʜʘʩʪʳʨʫ ʪʫʨʘʣʳ ʢᴇʧ ʞᴅʥʝ ᴅʨ ʪװʨʣʽ ʩʘʣʘʜʘ ʪװʩʽʥʫ ʢʝʨʝʢ. 

ᴆʟʜʝʨʽʥʝ ʙʝʨʽʣʛʝʥ ʢʝʩʪʝ ʪװʨʽʥʜʝʛʽ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʜʠʘʛʨʘʤʤʘʣʘʨ ʪװʨʽʥʜʝ ʩʳʟʳʧ ʢᴇʨʩʝʪʝʜʽ. 

  .ʙʳʣʳʩʪʘʨʜʳ ʩʘʣʳʩʪʳʨʫײפ

III -ʙʘסʳʪ. ɹʠʦʘץʧʘʨʘʪʪʳץ ʦץʳʪʫ. 

ʆץʫʰʳʣʘʨסʘ ʧʨʝʟʝʥʪʘʮʠʷʣʳץ ʞʝʢʝ ʞײʤʳʩʪʘʨ ʙʝʨʫ. ʄײʥʜʘ ʦץʫʰʳʣʘʨ ʢʦʤʧʴʶʪʝʨʣʽʢ 

ʪʝʭʥʦʣʦʛʠʷʥʳ ᴇʟʜʝʨʽ ʠʛʝʨʫʛʝ ʪʳʨʳʩʘʜʳ. 

IV -ʙʘסʳʪ. ɹʽʣʽʤʜʽ ʪʝʢʩʝʨʫ. 

ʄײʥʜʘ ᴅʨ ʪװʨʣʽ ʞʦʣʤʝʥ ʦץʫʰʳʣʘʨ ʠʥʬʦʨʤʘʪʠʢʘ ʢʘʙʠʥʝʪʪʝʨʽʥʜʝ ʢʦʤʧʴʶʪʝʨ ʞᴅʥʝ 

ʤʫʣʴʪʠʤʝʜʠʘ ʢᴇʤʝʛʽʤʝʥ ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʩʪ, ʞʝʢʝ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʡ ʘʣʘʜʳ. 

V-ʙʘסʳʪ. ʆץʫʰʳʣʘʨʜʳש ᴇʟ ʙʝʪʽʥʰʝ ʦʨʳʥʜʘʣʘʪʳʥ ʞײʤʳʩʳ. 

ɹʠʦʣʦʛʠʷ ʩʘʙʘץʪʘʨʳʥ ʦץʳʪʫʜʘ ʠʥʪʝʨʥʝʪ ʙʝʨʝʪʽʥ ʤװʤʢʽʥʜʽʢʪʝʨ ʤʝʥ ץʳʟʤʝʪʪʝʨʛʝ 

ʪʦץʪʘʣʩʘץ. ʄʳʩʘʣʳ, ʦץʫʰʳʣʘʨ ʠʥʪʝʨʥʝʪ ʞʝʣʽʩʽʥʝʥ ᴇʟʜʝʨʽʥʝ ץʘʞʝʪʪʽ ʘץʧʘʨʘʪʪʳ ʪʘʫʳʧ, 

ʩʦʥʳʤʝʥ ʙʽʨʛʝ ץʘʞʝʪʪʽ ʤᴅʣʽʤʝʪʪʝʨʤʝʥ ʪʘʥʳʩʳʧ, ʙʝʡʥʝʨʦʣʠʢʪʝʨ ʢᴇʨʫʛʝ, ʷסʥʠ ʘץʧʘʨʘʪʪʳש ʢʝʟ 

ʢʝʣʛʝʥ ʪװʨʽʥ ץʦʣʜʘʥʫʳʥʘ ʪʦʣʳץʪʘʡ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʙʘʨ [3-4]. 

ɾʘשʘ ʩʘʙʘץʪʳ ʪװʩʽʥʜʽʨʫ ʢʝʟʽʥʜʝ ʘץʧʘʨʘʪʪʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, 

ʦץʫʰʳʣʘʨסʘ ᴅʫʝʣʽ ʩʣʘʡʜ ʢᴇʨʩʝʪʫ ʘʨץʳʣʳ ʪʘץʳʨʳʧʪʳש ʤᴅʥʽʥ ʘʰʘ ʦʪʳʨʳʧ, ʢʝʟ ʢʝʣʛʝʥ 

ʆץʫʰʳʣʘʨʳש 

ʙʽʣʽʤʽʥ 

ʪʝʢʩʝʨʫ 

ʆץʫʰʳʣʘʨʜʳש 

ᴇʟ ʙʝʪʽʥʰʝ 

ʞײʤʳʩʳʥ 

 ʡʳʤʜʘʩʪʳʨʫײ

 

ɹʠʦʘץʧʘʨʘʪʪʳץ 

ʦץʳʪʫʣʘʨ 

ʂʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ʂʦʤʧʴʶʪʝʨʜʝʥ 

ʘʣסʘʥ 

ʤʘʪʝʨʠʘʣʜʘʨʜʳ 

ʞʠʥʘץʪʘʫ 
ʘʨץʳʣʳ 

ʢᴇʨʥʝʢʽʣʽʢ 

 ʨʘʣʜʘʨײץ

ʜʘʡʳʥʜʘʫ 

ʇʨʦʮʝʩʪʝʨʽ 

ʢᴇʨʩʝʪʫ 
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ʪʘץʳʨʳʧʪʳש ʤʘʟʤײʥʳʥ ʤᴅʣʽʤʝʪʪʝʨʤʝʥ ʪʦʣʳץʪʳʨʳʧ ʩʦʜʘʥ ʩʦש ʦץʫʰʳʣʘʨסʘ ʢʦʤʧʴʶʪʝʨ 

ʘʨץʳʣʳ ʥʝʤʝʩʝ ʙʝʡʥʝʨʦʣʠʢʪʝʨ ʢᴇʨʩʝʪʫ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨסʘ ʝʩʪʝ ץʘʣʘʪʳʥʜʘʡ ᴇʪʢʽʟʫ ʢʝʨʝʢ ʜʝʧ 

ʦʡʣʘʡʤʳʥ. 

ʍʍɯ סʘʩʳʨ ʠʥʬʦʨʤʘʪʠʢʘ סʘʩʳʨʳ, ʷסʥʠ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʜʘʤʳסʘʥ ʟʘʤʘʥʜʘ 

ʤʝʤʣʝʢʝʪʽʤʽʟʜʽש ʙʦʣʘʰʘסʳ ï ʞʘʩ ײʨʧʘץץʘ ʟʘʤʘʥ ʪʘʣʘʙʳʥʘ ʩʘʡ ʙʽʣʽʤ ʙʝʨʽʧ, ʞʘʥ ï ʞʘץʪʳ 

ʜʘʤʫʳʥʘ ʳץʧʘʣ ʝʪʫ ʤסײʘʣʽʤʥʝʥ  ʰʳסʘʨʤʘʰʳʣʳץ ʽʟʜʝʥʽʩʪʽ, װʣʢʝʥ ʩײʨʘʥʳʩʪʳ ʪʘʣʘʧ ʝʪʝʜʽ [5]. 

ɹʠʦʣʦʛʠʷ ʩʘʙʘץʪʘʨʳʥʜʘ ɸʂʊ-ʥʳ ʧʘʡʜʘʣʘʥʫ ʤסײʘʣʽʤ ʤʝʥ ʦץʫʰʳʥʳץ שʳʟʤʝʪʽʥ 

 ʳʟʜʳשʤʘ שʦʙʲʝʢʪʽʣʝʨʜʽ ץʘ; ʙʠʦʣʦʛʠʷʣʳסʳʪʫ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫץʘ; ʧᴅʥʜʽ ʦסʳʥʜʘʪʫץʘʨץ

ʞʘץʪʘʨʳʥ ʢᴇʨʩʝʪʫʛʝ, ʟʝʨʜʝʣʝʥʝʪʽʥ ʦʙʲʝʢʪʽʣʝʨ ʤʝʥ ʪʘʙʠסʘʪ ײץʙʳʣʳʩʪʘʨʳʥʳש ʥʝײסʨʣʳʤ 

ʤʘשʳʟʜʳ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ (ʦץʫ ʤʘץʩʘʪʪʘʨʳ ʤʝʥ ʤʽʥʜʝʪʪʝʨʽ ʪײʨסʳʩʳʥʘʥ) ʘʣʜʳסשʳ ץʘʪʘʨסʘ 

ʰ rסʘʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
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ɸʣʤʘʰ ʂʠʪʘʧʙʘʝʚʘ, ɸʜʠʣ ʉʦʣʪʘʙʘʝʚ 

(Ϲʩʢʝʤʝʥ, ϧʘʟʘϨʩʪʘʥ) 

 

ʀʅʊɽʈɸʂʊʀɺʊɯ ʊɸפʊɸʅʓ ʇɸʁɼɸʃɸʅɸ ʆʊʓʈʓʇ ʆפʋʐʓʃɸʈɼʓר 

ɹʀʆʃʆɻʀʗ ʉɸɹɸנʓʅɸ ɼɽɻɽʅ פʓɿʓנʋʐʓʃʓנʓʅ ɸʈʊʊʓʈʋ 

 

ɹϮʛʽʥʛʽ ʪʘϬʜʘ ʤʝʢʪʝʧʪʝʨʜʝ ʘʨʥʘʡʳ ʘϨʧʘʨʘʪʪʳϨ-ʪʝʭʥʠʢʘʣʳϨ Ϩϰʨʘʣʜʘʨʜʳ ϨʦʣʜʘʥʫϤʘ 

ʝʨʝʢʰʝ ʢϺϬʽʣ ʙϺʣʽʥʫʜʝ. Ϲʡʪʢʝʥʽ, ʠʛʝʨʝʪʽʥ ʙʽʣʽʤ ʤʝʥ Ϥʳʣʳʤʜʳ ʦʜʘʥ ϸʨʽ ʪʝʨʝϬ ʤʝϬʛʝʨʝ ʪϮʩʫʜʝ 

ʢʦʤʧʴʶʪʝʨʜʽ, ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘϨʪʘʥʳ Ϩʦʣʜʘʥʫ ʞϸʥʝ ʦʥʳ ʦϨʫ ʽʩʽʥʜʝ ʞϮʟʝʛʝ ʘʩʳʨʫʜʳϬ ʟʦʨ 

ʤʘϬʳʟʳ ʙʘʨ. ʄϰϤʘʣʽʤ ʩʘʙʘϨʪʳ ʘϨʧʘʨʘʪʪʳ ʪʝʭʥʠʢʘʣʳϨ Ϩϰʨʘʣ ʢϺʤʝʛʽʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ 

ʪϮʩʽʥʜʽʨʩʝ, ʦϨʫʰʳʥʳϬ ʢϺʨʝ ʦʪʳʨʳʧ Ϩʘʙʳʣʜʘʫʳʥʘʥ ʧϸʥʛʝ ʜʝʛʝʥ ϨʳʟʳϤʫʰʳʣʳϤʳ ʘʨʪʘʜʳ. 

ϧʘʟʽʨʛʽ ʟʘʤʘʥʜʘ ʞʘʩʪʘʨϤʘ ʘϨʧʘʨʘʪʪʳϨ ʪʝʭʥʦʣʦʛʠʷʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ϸʣʝʤʜʽʢ 

ʩʪʘʥʜʘʨʪϨʘ ʩʘʡ ʤϮʜʜʝʣʽ ʞʘϬʘʨʪʳʣϤʘʥ ʙʽʣʽʤ ʙʝʨʫ Ϻʪʝ Ϩʘʞʝʪ. ɾʘʩ ϰʨʧʘϨϨʘ ʙʽʣʽʤ ʙʝʨʫ 

ʞʦʣʳʥʜʘ ʘϨʧʘʨʘʪʪʳϨ ʪʝʭʥʦʣʦʛʠʷʥʳ ʦϨʫ Ϯʨʜʽʩʽʥʜʝ ʦϬʪʘʡʣʘʥʜʳʨʫ ʤʝʥ ʪʠʽʤʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫʜʳϬ ʤʘϬʳʟʳ ʟʦʨ ʜʝʧ ʙʽʣʝʤʽʟ. 

ʂʽʣʪ ʩϺʟʜʝʨ: ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘϨʪʘ, ʪʝʭʥʦʣʦʛʠʷ, ʠʥʥʦʚʘʮʠʷʣʳϨ ʪʝʭʥʦʣʦʛʠʷʣʘʨ, 

ʜʝʩʢʨʠʧʪʦʨʣʘʨ, ʢʦʤʤʫʥʠʢʘʮʠʷʣʳϨ ʪʝʭʥʦʣʦʛʠʷ, ʙʽʣʽʤ. 

 

Today special attention is paid to the use of special information and technical means in 

schools. After all, the use of a computer, an interactive whiteboard and its implementation in the 

educational process are of great importance for further deep assimilation of knowledge and 

science. When the teacher explains the lesson using a technical tool, the student's visual perception 

increases the interest in the subject. 

Keywords: interactive whiteboard, technology, innovative technologies, descriptors, 

communication technologies, education. 
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In the modern world, it is very necessary to provide young people with updated education that 

meets international standards related to Information Technology. We believe that it is important to 

optimize and improve the effectiveness of information technologies in the educational process on 

the way to education for the younger generation. 

ʆץʳʪʫʜʳש ʞʘשʘ ʘץʧʘʨʘʪʪʳץ - ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʤʝשʛʝʨʫ ï ץʘʟʽʨʛʽ 

ʟʘʤʘʥ ʪʘʣʘʙʳ. ʍʍɯ סʘʩʳʨ ï ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷ סʘʩʳʨʳ. פʘʟʽʨʛʽ ץʦסʘʤʜʘסʳ ʙʽʣʽʤ ʞװʡʝʩʽʥ 

ʜʘʤʳʪʫʜʘ ʘץʧʘʨʘʪʪʳץ ï ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʤʘשʳʟʳ ʟʦʨ. 

ɹʽʣʽʤ ʙʝʨʫʜʽ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʞᴅʥʝ ʧᴅʥʜʝʨʜʽ סʳʣʳʤʠ ï ʪʝʭʥʦʣʦʛʠʷʣʳץ ʥʝʛʽʟʜʝ ʦץʳʪʫ 

ʤʘץʩʘʪʪʘʨʳ ʘʣסʘ ץʦʡʳʣʫʜʘ. ɸץʧʘʨʘʪʪʘʥʜʳʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʜʘʤʫʳ ʢʝʟʝשʽʥʜʝ ʦʩʳ ʟʘʤʘʥסʘ 

ʩʘʡ ʙʽʣʽʤʜʽ, ᴅʨʽ ʙʽʣʽʢʪʽ ʞײʤʳʩʰʳ ʤʘʤʘʥʜʘʨʳʥ ʜʘʷʨʣʘʫ ʦץʳʪʫʰʳʥʳש ʙʘʩʪʳ ʤʽʥʜʝʪʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ.  

 ʦʡʤʘʡ, ᴇʟʜʽʛʽʥʝʥץ ʘʥʘץ ʘʨʫʣʘʥʜʳʨʳʧץ ʝʨʝʢʰʽʣʽʛʽ ï ʪʝʢ ʙʽʣʽʤʤʝʥ שʡʝʩʽʥʽװʘʟʽʨʛʽ ʙʽʣʽʤ ʞפ

ʙʽʣʽʤ ʘʣʫʜʳ ʜʘʤʳʪʘ ʦʪʳʨʳʧ, װʟʜʽʢʩʽʟ ᴇʟ ʙʝʪʽʥʰʝ ᴇʨʣʝʫʽʥʝ ץʘʞʝʪʪʽʣʽʢ ʪʫʜʳʨʫ. ɹiʣiʤ ʙʝʨʫ 

ʩʘʣʘʩʳʥʜʘ ʠʥʥʦʚʘʮʠʷʣʳװ ץʨʜiʩʪi ʞװʟʝʛʝ ʘʩʳʨʫ ʤסײʘʣiʤʜʝʨʜʝʥ ᴇʟ ʤʽʥʝʟ-ײץʣʳץʪʘʨʳʥ, 

 ץʧʘʨʘʪʪʳץʘ שʫʰʳʣʘʨʜʳץʨʣʝʥʜiʨʫʜi ʪʘʣʘʧ ʝʪʝʜʽ. ʆװʤʢʽʥʜʽʢʪʝʨʽʥ ʪװʩʪʘʥʳʤʜʘʨʳʥ, ʤײ

 ʟʜiʢʩiʟװ ʜʘשʘʟiʨʛi ʪʘץ ʘʣʳʧʪʘʩʪʳʨʫץ ʤᴅʜʝʥʠʝʪiʥ ץʧʘʨʘʪʪʳץʟʳʨʝʪʪʽʣʽʛʽ ʤʝʥ ʘײץ

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʙiʣiʤ ʙʝʨʫ ʞװʡʝʩiʥʜʝʛi ʝש ʢᴇʢʝʡʪʝʩʪi ʤᴅʩʝʣʝʣʝʨʜiש ʙiʨiʥʝ ʘʡʥʘʣʳʧ ʦʪʳʨ.  

ɹʠʦʣʦʛʠʷ ʩʘʙʘץʪʘʨʳʥʜʘ ʘץʧʘʨʘʪʪʳץ - ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ 

ʧʘʡʜʘʣʘʥʫʜʳש ʪʠʽʤʜʽʣʽʛʽ:  

1) ʆץʫʰʳʥʳש ᴇʟ ʙʝʪʽʤʝʥ ʞײʤʳʩʳ;  

2) ɸʟ ʫʘץʳʪʪʘ ʢᴇʧ ʙʽʣʽʤ ʘʣʳʧ, ʫʘץʳʪʪʳ װʥʝʤʜʝʫ; 

3) ɹʽʣʽʤ-ʙʽʣʽʢ ʜʘסʜʳʣʘʨʳʥ ʪʝʩʪ ʪʘʧʩʳʨʤʘʣʘʨʳ ʘʨץʳʣʳ ʪʝʢʩʝʨʫ; 

4) ʐʳסʘʨʤʘʰʳʣʳץ ʝʩʝʧʪʝʨ ʰʳסʘʨʫ ʢʝʟʽʥʜʝ ʬʠʟʠʢʘʣʳײץ ץʙʳʣʳʩʪʘʨʜʳ ʪװʩʽʥʜʽʨʫ ʘʨץʳʣʳ 

ʞװʟʝʛʝ ʘʩʳʨʫ; 

 ;ʪʫʳʥʜʘʫʳ שʤʢʽʥʜʽʛʽʥʽװʪʘʥ ʙʽʣʽʤ ʘʣʫ ʤץʪʳץʘʰʳפ (5

 ;ʤʢʽʥʜʽʛʽװʨʜʝ ʘʣʫ ʤװʧʘʨʘʪʪʳ ʞʝʜʝʣ ʪץʘʞʝʪʪʽ ʘפ (6

7) ʕʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽ; 

 ʤʢʽʥʜʽʢʪʝʨʽװʧʝʥ ʝʩʪʫ ʤ ץʣʘײץ ʩʪʘʧ ʩʝʟʽʥʫ ʥʝʤʝʩʝײ ʦʣʤʝʥץ ,ʘʨʘʧʘʡʳʤ ʢᴇʟʙʝʥ ʢᴇʨʽʧפ (8

ʙʦʣʤʘʡʪʳʥ ʪʘʙʠסʘʪʪʳש ʪʘסשʘʞʘʡʳʧ ʧʨʦʮʝʩʪʝʨʽʤʝʥ ᴅʨ ʪװʨʣʽ ʪᴅʞʽʨʠʙʝ ʥᴅʪʠʞʝʣʝʨʽʥ ʢᴇʨʽʧ, 

ʩʝʟʽʥʫ ʤװʤʢʽʥʜʽʛʽ; 

9) ʆץʫʰʳʥʳש ʦʡ-ᴇʨʽʩʽʥ ʜװʥʠʝʪʘʥʳʤʳʥ ʢʝשʝʡʪʫʛʝ ʜʝ ʳץʧʘʣʳ ʟʦʨ. ʆץʳʪʫʰʳ ʩʘʙʘסʳʥʜʘ 

ʘץʧʘʨʘʪʪʳץïʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʦʥʳש ʪʠʽʤʜʽʣʽʛʽʥ 

ʞװʡʝʣʽ ʪװʨʜʝ ʢᴇʨʩʝʪʝ ʙʽʣʝʜʽ. ɸץʧʘʨʘʪʪʳץ - ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ʧʘʡʜʘʣʘʥʫ 

ʦץʳʪʫʜʳש ʪʠʽʤʜʽ ᴅʜʽʩʪʝʨʽʥʽש ʙʽʨʽ ʜʝʧ ʦʡʣʘʡʤʳʟ. 

ʉʘʙʘץ ʙʝʨʝʪʽʥ ʩʳʥʳʧʪʘʨʳʤʜʘ ʙʠʦʣʦʛʠʷ ʧᴅʥʽ ʙʦʡʳʥʰʘ סʳʣʳʤʠ ʪײʨסʳʜʘʥ ʘץʧʘʨʘʪ ʢᴇʟʜʝʨʽ 

ʘʨץʳʣʳ ʩʘʫʘʪʪʳʣʳץץʘ ץʘʣʘʡ ʢᴇʟ ʞʝʪʢʽʟʫʛʝ ʙʦʣʘʜʳ, ʘʣסʘ ץʦʡסʘʥ ʤʘץʩʘʪץʘ ʞʝʪʫʽʤʽʟ װʰʽʥ ʥʝ 

ʽʩʪʝʣʫ ʢʝʨʝʢ, ʦץʫʰʳʣʘʨʳʤʳʟʜʳש ᴇʟ ʙʝʪʽʤʝʥ ץʘʥʜʘʡ ʙʘסʳʪʪʘ ʞײʤʳʩ ʽʩʪʝʫ ʢʝʨʝʢ ʜʝʛʝʥ 

ʩײʨʘץʪʘʨ ʪʫʳʥʜʘʜʳ. 

 ʨʘʣʜʘʨʜʳײץ ץʪʝʭʥʠʢʘʣʳ-ץʧʘʨʘʪʪʳץᴇʪʫ ʙʘʨʳʩʳʥʜʘ ʘʨʥʘʡʳ ʘ ץʘʟʽʨʛʽ ʢʝʟʜʝ ʩʘʙʘפ

 שʳʣʳʤʜʳ ʦʜʘʥ ᴅʨʽ ʪʝʨʝס ʽʣ ʙᴇʣʽʥʫʜʝ. ᴆʡʪʢʝʥʽ, ʠʛʝʨʝʪʽʥ ʙʽʣʽʤ ʤʝʥשʘ ʝʨʝʢʰʝ ʢᴇסʦʣʜʘʥʫץ

ʤʝשʛʝʨʝ ʪװʩʫʜʝ ɸʂʊ ץʦʣʜʘʥʫ ʞᴅʥʝ ʦʥʳ ʦץʫ ʽʩʽʥʜʝ ʞװʟʝʛʝ ʘʩʳʨʫʜʳש ʟʦʨ ʤʘשʳʟʳ ʙʘʨ. 

ʂʦʤʧʴʶʪʝʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʜʝ ʘʣʜʳʤʝʥ ʤסײʘʣʽʤʥʽש ʙʘʩץʘʨʫʳʤʝʥ, ʩʦʜʘʥ ʩʦש ʦץʫʰʳ ᴇʟ 

ʙʝʪʽʤʝʥ ײץʨʳʣסʘʥ ʞʦʩʧʘʨסʘ ʩװʡʝʥʝ ʦʪʳʨʳʧ ʞײʤʳʩ ʞʘʩʘʫסʘ ʪʳʨʳʩʘʜʳ. ʆץʫʰʳ ʢʦʤʧʴʶʪʝʨ 

ʘʨץʳʣʳ ʦʨʳʥʜʘʧ ʦʪʳʨסʘʥ ʪʘʧʩʳʨʤʘʩʳ ʙʦʡʳʥʰʘ ᴇʟʽʥ-ᴇʟʽ ʪװʟʝʪʫ ʤʝʥ ʙʘץʳʣʘʫʜʳ ʞװʟʝʛʝ 

ʘʩʳʨʘʜʳ. ʂʦʤʧʴʶʪʝʨʤʝʥ ʞײʤʳʩ ʞʘʩʘʫ ʙʘʣʘʥʳ ץʳʟʳץʪʳʨʘʜʳ, ʩʘʫʘʪʳʥ ʘʰʘʜʳ, ʦʡʣʘʫ 

 .ʘʙʽʣʝʪʽʥ ʜʘʤʳʪʘʜʳץ

ɸʂʊ-ʥʳ ʙʠʦʣʦʛʠʷ ʩʘʙʘסʳʥʜʘ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫ װʰʽʥ ץʘʥʜʘʡ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥסʘʥ ʪʠʽʤʜʽ? ʆʣ װʰʽʥ ʤסײʘʣʽʤ ʥʝ ʽʩʪʝʫʽ ʢʝʨʝʢ? - 

ʘץʧʘʨʘʪʪʪʳץ ʩʘʫʘʪʪʳʣʳסʳʥ ʘʨʪʪʳʨʫ װʰʽʥ ʢᴇʙʽʨʝʢ ʦץʫ; - סײʳʤʜʘʨʜʳ ʝʩʪʝ ʩʘץʪʘʫ ץʘʙʽʣʝʪʽʥ 

ʜʘʤʳʪʫ; - ʩʳʥʠ ʪײʨסʳʜʘʥ ʪʘʣʜʘʥסʘʥ ʘץʧʘʨʘʪʪʘʨ ʥʝʛʽʟʽʥʜʝ ʩʘʥʘʣʳ ʰʝʰʽʤ ץʘʙʳʣʜʘʫסʘ װʡʨʝʪʫ; 

- ʘץʧʘʨʘʪʪʳ ᴇʟ ʙʝʪʽʥʰʝ ʪʘʙʫ, ʪʘʣʜʘʫ, ʽʨʽʢʪʝʫ, ʩʘץʪʘʫ, ʪװʩʽʥʜʽʨʫ ʞᴅʥʝ ʘץʧʘʨʘʪʪʘʨʜʳ 
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ʪʘʩʳʤʘʣʜʘʫ, ʦʥʳש ʽʰʽʥʜʝ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ɸʂʊ-ʜʳש ʢᴇʤʝʛʽʤʝʥ ʞװʟʝʛʝ ʘʩʳʨʫʜʳ 

 ;ʤʳʩʪʘʨʤʝʥ ʘʡʥʘʣʳʩʫʳʥʘ ʞʝʪʝʢʰʽʣʽʢ ʝʪʫײʳʣʳʤʠ- ʽʟʜʝʥʽʩ ʞס שʫʰʳʣʘʨʜʳץʘʣʳʧʪʘʩʪʳʨʫ; - ʦץ

- ᴇʟ ʙʝʪʽʥʰʝ ʤʘץʩʘʪ ʞᴅʥʝ ʦʥʳ ʥʝʛʽʟʜʝʫ, ʞʦʩʧʘʨʣʘʫ ʞᴅʥʝ ʦʩʳ ʤʘץʩʘʪʪʘʨסʘ ʞʝʪʫ װʰʽʥ 

ʪʘʥʳʤʜʳץ ץʳʟʤʝʪʪʝʨʜʽ ʞװʟʝʛʝ ʘʩʳʨʫ. ʂᴇʙʽʥʝ ʦץʫ ʤʝʥ ʦץʳʪʫʜʘ ɸʂʊ-ʥʳ ʧʘʡʜʘʣʘʥʫ ʧʨʦʮʝʩʽ 

ʤסײʘʣʽʤʜʝʨʛʝ ʞʘʥïʞʘץʪʳ ʪʘʣʘʧ ץʦʷʜʳ. ʆʥʳש ʤʘץʩʘʪʳ ᴅʣʝʤʜʽʢ ʙʽʣʽʤ ʢʝשʽʩʪʽʛʽʥʝ ʢʽʨʽʢʪʽʨʽʣʛʝʥ 

ʞᴅʥʝ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ ʦץʫʰʳʣʘʨʜʳ ʜʘʷʨʣʘʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʙʽʣʽʤ ʙʝʨʫʜʽש ʤʦʜʝʣʽʥ 

 ʙʽʨʽ ʙʦʣʳʧ שʜʘʤʫ ʢᴇʨʩʝʪʢʽʰʽʥʽ שʫʰʳʥʳץʪʘʥ ʩʘʧʘʣʳ ʙʽʣʽʤ ʘʣʫ ʦץʘʣʳʧʪʘʩʪʳʨʫ. ʉʦʥʜʳץ

ʪʘʙʳʣʘʜʳ. ᴄʡʪʩʝʜʝ ʰᴅʢʽʨʪʪʝʨʜʽ ʦץʳʪʫʜʘ ʟʘʤʘʥ ʪʘʣʘʙʳʥʘ ץʘʨʘʡ ʰʝʙʝʨʣʽʢ ʧʝʥ ʜʘסʜʳʣʘʨʜʳש 

ʤʘʟʤײʥʳ ʤʝʥ ʢᴇʣʝʤʽʥ ʘʡץʳʥʜʘʡʪʳʥ ʙʘסʜʘʨʣʘʤʘʣʘʨסʘ, ʞʘʣʧʳסʘ ʤʽʥʜʝʪʪʽ ʙʽʣʽʤ ʙʝʨʫ 

ʩʪʘʥʜʘʨʪʪʘʨʳʥʘ ʩʘʡ ʙʽʣʽʤ ʙʝʨʫ ʜʝשʛʝʡʽʥ ʘʨʪʪʳʨʫ ᴇʪʝ ʤʘשʳʟʜʳ 

ʄסײʘʣʽʤ ʩʘʙʘץʪʳ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘץʪʘʥʳש ʢᴇʤʝʛʽʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ʪװʩʽʥʜʽʨʩʝ, 

ʦץʫʰʳʥʳש ʢᴇʨʝ ʦʪʳʨʳʧ ץʘʙʳʣʜʘʫʳʥʘʥ ʧᴅʥʛʝ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳ ʘʨʪʘʜʳ. ʆץʫʰʳʣʘʨʜʳש 

ʩʳʥʠ ʦʡʣʘʫʳʥ ʜʘʤʳʪʫʜʘ ʘץʧʘʨʘʪʪʳץïʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʤװʤʢʽʥʜʽʢʪʝʨʽʥ 

ʧʘʡʜʘʣʘʥʳʧ ʙʽʨʥʝʰʝ ʩʘʙʘץ ᴇʪʢʽʟʽʣʜʽ. ʉʦʣʘʨʜʳש ʙʽʨʽ çפʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳש ʪʘʩʳʤʘʣʜʘʥʫʳè 

ʪʘץʳʨʳʙʳʥ ʦץʳʪʫ. (ɹʠʦʣʦʛʠʷ ʧϸʥʽʥʝʥ 7ïʩʳʥʳʧ)  

ʉʘʙʘץ ʙʘʩʳʥʜʘ ʦץʫʰʳʣʘʨסʘ ʪʘʩʳʤʘʣʜʘʫסʘ ץʘʪʳʩʘʪʳʥ ʤװʰʝʣʝʨʜʽש ʩʫʨʝʪʪʝʨʽ ʙʘʨ 

ʢʘʨʪʦʯʢʘʣʘʨ ײʩʳʥʳʣʜʳ. ʆʩʳ ײʩʳʥʳʣסʘʥ ʩʫʨʝʪʪʝʨ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨ ʙʝʨʽʣʛʝʥ ʪʘʧʩʳʨʤʘʥʳ 

ʝʰ ץʠʳʥʜʳץʩʳʟ ʦʨʳʥʜʘʧ ʰʳץʪʳ, ʩʝʙʝʙʽ ʩʫʨʝʪʪʝʨ ʘʨץʳʣʳ ʞײʤʳʩ ʞʘʩʘʫ ʦץʫʰʳʣʘʨ ʫʰʽʥ 

ʞʝשʽʣ, ʩʝʙʝʙʽ ʩʫʨʝʪʪʝʨ ʘʨץʳʣʳ ʘʥʳץ ʘץʧʘʨʘʪ ʙʝʨʝ ʘʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʙײʣ ʪʘʧʩʳʨʤʘʥʳ 

ʦʨʳʥʜʘʫ ʙʘʨʳʩʳʥʜʘ ʜʝʩʢʨʠʧʪʦʨʣʘʨ ʙʽʨʛʝ ʙʝʨʽʣʜʽ, ʦʥʳש ʙʘʨʣʳסʳ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘץʪʘʜʘʥ 

ʢᴇʨʩʝʪʽʣʜʽ. 

ɽʢʽʥʰʽ ʪʘʧʩʳʨʤʘʜʘ ʦץʫʳʰʳʣʘʨסʘ ʘʜʘʤʥʳץ שʘʥïʪʘʤʳʨ ʞװʡʝʩʽʥ ʞᴅʥʝ ᴇʩʽʤʜʽʢʪʽש ʪʘʤʳʨ 

ʞװʡʝʩʽʥʽש ʩʭʝʤʘʣʘʨʳʥ ץʘʨʘʩʪʳʨʫ ײʩʳʥʳʣʜʳ. ɹײʣ ʞװʡʝʣʝʨʜʽץ שʳʟʤʝʪʪʝʨʽ ʞᴅʥʝ ץʘʥʜʘʡ 

ʟʘʪʪʘʨʜʳ ʪʘʩʳʤʘʣʜʘʡʪʳʥʳ ʪʫʨʘʣʳ ʩײʨʘʩʪʳʨʳʣʜʳ. ʉʭʝʤʘʜʘ ʙʝʨʽʣʛʝʥ ʤװʰʝʣʝʨʜʽש ʜײʨʳʩ 

ʘʪʘʫʳʥ ʙʝʨʽʧ, ʙײʣ ʤװʰʝʣʝʨ ʪʘʩʳʤʘʣʜʘʡʪʳʥ ʟʘʪʪʘʨʜʳ ʞᴅʥʝ ʦʣʘʨʜʳץ שʳʟʤʝʪʪʝʨʽʥ ʜײʨʳʩ 

ʩʠʧʘʪʪʘʧ ʞʘʟʘ ʘʣʜʳ.  

ʀʥʪʝʨʘʢʪʠʚʪʽ ʪʘץʪʘʥʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʦץʫʰʳʣʘʨסʘ ʪʘץʳʨʳʧץʘ ץʘʪʳʩʪʳ ʚʠʜʝʦʣʘʨ 

ʢᴇʨʩʝʪʽʣʜʽ. ɺʠʜʝʦ ʢᴇʨʫ ʢʝʟʽʥʜʝ ʦץʫʰʳʣʘʨ ʘץʧʘʨʘʪʪʳ ʪʝʟ ץʘʙʳʣʜʘʜʳ ʞᴅʥʝ ʙʝʨʽʣʛʝʥ 

ʪʘʧʩʳʨʤʘʥʳ ʦʨʳʥʜʘʫ ʘʨץʳʣʳ ᴇʟʜʝʨʽʥʽש ʪװʩʽʥʛʝʥʜʝʨʽʥ ʜᴅʣʝʣʜʝʜʽ.  

ʀʥʪʝʨʘʢʪʠʚʪʽ ʪʘץʪʘʥʳ ʩʘʙʘץ ʙʘʨʳʩʳʥʜʘ ʚʠʜʝʦ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʢᴇʨʩʝʪʫ ʘʨץʳʣʳ 

ʦץʫʰʳʣʘʨʜʳש ʩʘʙʘץץʘ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʫסʘ ʙʦʣʘʪʳʥʳʥʘ ʢᴇʟ ʞʝʪʢʽʟʜʽʢ. 

 ʘץʪʝʭʥʦʣʦʛʠʷʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ᴅʣʝʤʜʽʢ ʩʪʘʥʜʘʨʪ ץʧʘʨʘʪʪʳץʘ ʘסʘʟʽʨʛʽ ʟʘʤʘʥʜʘ ʞʘʩʪʘʨפ

ʩʘʡ ʤװʜʜʝʣʽ ʞʘשʘʨʪʳʣסʘʥ ʙʽʣʽʤ ʙʝʨʫ ᴇʪʝ ץʘʞʝʪ. ɾʘʩ ײʨʧʘץץʘ ʙʽʣʽʤ ʙʝʨʫ ʞʦʣʳʥʜʘ ʘץʧʘʨʘʪʪʳץ 

ʪʝʭʥʦʣʦʛʠʷʥʳ ʦץʫ װʨʜʽʩʽʥʜʝ ʦשʪʘʡʣʘʥʜʳʨʫ ʤʝʥ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʳש ʤʘשʳʟʳ ʟʦʨ ʜʝʧ 

ʙʽʣʝʤʽʟ. 

 ʳ ʦʣʘʨʜʳסʙʦʣʘʰʘ שʳ ʞʘʩʪʘʨ ʜʝʩʝʢ, ʞʘʩʪʘʨʜʳסʙʦʣʘʰʘ שʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʝʣʽʤʽʟʜʽפ

ʩʘʥʘʣʳ ʪᴅʨʙʠʝʤʝʥ, ʩʘʧʘʣʳ ʙʽʣʽʤʤʝʥ ץʘʨʫʣʘʥʜʳʨʳʧ, ʙʽʣʽʤʽ ʦʟʳץ ʝʣʜʝʨʜʽש ᴅʣʝʤʜʽʢ ʦʟʳץ 

 ʙʝʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳשʢʪʝʣʛʝʥ ʝװʘʫʳʤʳʥʘ ʞץ ʩʪʘʟʜʘʨײ ʡʨʝʪʝʪʽʥװ ʣʛʽʩʽʥ ᴇʥʝʛʝʩʽʥ, ʪᴅʞʽʨʠʙʝʩʽʥװ

ʙʦʣʤʘץ.  

ɾʦסʘʨʳʜʘ ʘʡʪʳʣסʘʥ ʦʡ-ʧʽʢʽʨʣʝʨʽʤʽʟʜʽ ʪײʞʳʨʳʤʜʘʡ ʢʝʣʝ,ʢʦʤʧʴʶʪʝʨʜʽ ץʦʣʜʘʥʫ ʥʝʛʽʟʽʥʜʝ 

ʤʝʢʪʝʧ ʧᴅʥʜʝʨʽʥ ʦץʳʪʫ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʳʧ, ʙʽʣʽʤ ʙʝʨʫʜʽ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʞװʡʝʣʽ ʪװʨʜʝ ʽʩʢʝ 

ʘʩʘʜʳ.  

 ,ץʦʡʤʘʡ, ʪʘʥʳʤʜʳץ ʙʽʣʽʧ שʘʥʘ ʪʝʨʝס ʳʪʫʰʳʜʘʥ ʪʝʢ ᴇʟ ʧᴅʥʽʥץʘʟʽʨʛʽ ʟʘʤʘʥ ʦפ

ʧʝʜʘʛʦʛʠʢʘʣʳץ ï ʧʩʠʭʦʣʦʛʠʷʣʳץ ʩʘʫʘʪʪʳʣʳץʪʳ, ʙʽʣʽʤʜʽʣʽʢ ʧʝʥ ʘץʧʘʨʘʪʪʳש ʩʘʫʘʪʪʳʣʳסʳʥ 

ʪʘʣʘʧ ʝʪʝʜʽ. ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷʥʳ ʤʝשʛʝʨʫ ʦץʳʪʫʰʳʥʳש ʠʥʪʝʣʣʝʢʪʫʘʣʜʳץ, ʢᴅʩʽʧʪʽʢ, 

ʘʜʘʤʛʝʨʰʽʣʽʢ, ʨʫʭʘʥʠ ʘʟʘʤʘʪʪʳץ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʢᴇʧʪʝʛʝʥ ʘʜʘʤʠ ʢʝʣʙʝʪʪʝʨʽʥʽץ שʘʣʳʧʪʘʩʫʳʥʘ 

ʠʛʽ ᴅʩʝʨʽʥ ʪʠʛʽʟʝʜʽ, ᴇʟʽʥ-ᴇʟʽ ʜʘʤʳʪʳʧ, ʦץʫ ï ʪᴅʨʙʠʝ װʨʜʽʩʽʥ ʪʠʽʤʜʽ ײʡʳʤʜʘʩʪʳʨʫʳʥʘ 

ʢᴇʤʝʢʪʝʩʝʜʽ.  
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ɸʣʣʘ ʇʦʜʦʣʝʮʴ 

(ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ) 

 

ɺʀʑɸ ɺʆɼʅɸ ʈʆʉʃʀʅʅɯʉʊʔ ʈɯʏʂʀ ʇɯɺɼɽʅʅʀʁ ɹʋɻ 

 

ɼʣʷ ʪʝʨʠʪʦʨʽʾ ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ, ʚʦʜʥʽ ʪʘ ʚʦʜʥʦ-ʙʦʣʦʪʥʽ ʝʢʦʩʠʩʪʝʤʠ ʚʽʜʽʛʨʘʶʪʴ 

ʚʠʥʷʪʢʦʚʫ ʨʦʣʴ. ʉʘʤʝ ʚʦʥʠ, ʥʘʩʘʤʧʝʨʝʜ, ʚʠʟʥʘʯʘʶʪʴ ʩʚʦʻʨʽʜʥʽʩʪʴ ʽ ʩʧʝʮʠʬʽʢʫ ʮʽʻʾ 

ʪʝʨʠʪʦʨʽʾ. ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʱʦʾ ʚʦʜʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʨʽʯʢʠ ʇʽʚʜʝʥʥʠʡ ɹʫʛ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ 

ʚʦʥʘ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʮʝʥʦʪʠʯʥʦʾ ʪʘ ʬʣʦʨʠʩʪʠʯʥʦʾ 

ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ. ʋ ʮʽʣʦʤʫ ʚʦʜʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʦʾ ʪʝʨʠʪʦʨʽʾ ʟʥʘʯʥʦ 

ʪʨʘʥʩʬʦʨʤʦʚʘʥʘ ʧʽʜ ʚʧʣʠʚʦʤ ʘʥʪʨʦʧʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʫʛʨʫʧʫʚʘʥʥʷ ʚʠʱʠʭ ʚʦʜʥʠʭ ʨʦʩʣʠʥ, ʤʘʢʨʦʬʽʪʠ, ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ. 

 

For the territory of Vinnytsia region, water and wetland ecosystems play an exceptional role. 

They, first of all, determine the originality and specificity of this territory. A study of the higher 

aquatic vegetation of the Southern Bug River revealed that it has a fairly high level of coenotic and 

floristic diversity. In general, the aquatic vegetation of the study area is significantly transformed 

under the influence of anthropic stress.  

Key words: grouping of higher aquatic plants, macrophytes, projective cover. 

 

ɺʠʱʘ ʚʦʜʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʨʽʯʢʠ ʇʽʚʜʝʥʥʦʛʦ ɹʫʛʫ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ 

ʮʝʥʦʪʠʯʥʦʾ ʪʘ ʬʣʦʨʠʩʪʠʯʥʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ. ʋ ʮʽʣʦʤʫ ʚʠʱʘ ʚʦʜʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʦʾ 

ʪʝʨʠʪʦʨʽʾ ʟʥʘʯʥʦ ʪʨʘʥʩʬʦʨʤʦʚʘʥʘ ʧʽʜ ʚʧʣʠʚʦʤ ʘʥʪʨʦʧʦʛʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ï ʥʘʩʘʤʧʝʨʝʜ 

ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ ʪʘ ʩʪʦʢʫ. ʇʨʠʙʝʨʝʞʥʽ ʪʘ ʤʽʣʢʦʚʦʜʥʽ ʜʽʣʷʥʢʠ ʚʦʜʦʡʤʠ 

ʟʘʡʤʘʶʪʴ ʧʦʚʽʪʨʷʥʦ-ʚʦʜʥʽ ʨʦʩʣʠʥʠ (Phragmites australis (Cav.) Trin. ex Steud, Typha latifolia L., 

Sagittaria sagittifolia L., Rumex hudrolapathum Huds., Schoenoplectus lacustris L., Carex riparia 

Curt., Glyceria maxima Hartm). ʈʦʩʣʠʥʠ ʟ ʧʣʘʚʘʶʯʠʤʠ ʥʘ ʧʦʚʝʨʭʥʽ ʚʦʜʠ ʣʠʩʪʢʘʤʠ  

ʧʨʠʢʨʽʧʣʝʥʽ ʜʦ ʜʥʘ ʢʦʨʝʥʝʚʠʱʝʤ (Nuphareta luteae L., Nymphaeeta candidae J., Trapeta natantis 

L.), ʽʥʰʽ ï ʚʽʣʴʥʦʧʣʘʚʘʶʯʽ ï ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʧʦʚʝʨʭʥʝʶ ʚʦʜʠ ʧʽʜ ʜʽʻʶ ʚʽʪʨʫ ʯʠ ʪʝʯʽʾ 

(Salvinieta natantis L., Lemneta gibbae L., Potamogeton crispus L.).  

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʘʥʘʣʽʟʫ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʫʛʨʫʧʦʚʘʥʴ ʚʠʱʠʭ ʚʦʜʥʠʭ ʨʦʩʣʠʥ 

ʨʽʯʢʠ ʇʽʚʜʝʥʥʠʡ ɹʫʛ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʠʪʪʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʚʦʥʠ ʤʘʶʪʴ 

ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʭʘʨʘʢʪʝʨ. ɿʦʢʨʝʤʘ, ʫʛʨʫʧʦʚʘʥʥʷ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʢʣʘʩʫ (Lemnetea) ʙʫʣʠ 

ʚʠʷʚʣʝʥʽ ʤʘʡʞʝ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʨʽʯʢʠ ʽ ʤʦʞʫʪʴ ʨʦʟʚʠʚʘʪʠʩʴ ʽ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʨʽʟʥʠʭ 

ʝʢʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʫ ʩʢʣʘʜʽ ʚʠʱʦʾ ʚʦʜʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʨʽʯʢʠ ʇʽʚʜʝʥʥʠʡ ɹʫʛ 

ʙʫʚ ʚʠʷʚʣʝʥʠʡ ʽʥʚʘʟʽʡʥʠʡ ʚʠʜ (Elodea canadensis Michx.). 

ʎʝ ʫʛʨʫʧʦʚʘʥʥʷ ʭʘʨʘʢʪʝʨʥʝ ʷʢ ʜʣʷ ʰʪʫʯʥʠʭ ʚʦʜʦʡʤ, ʪʘʢ ʽ ʜʣʷ ʧʨʠʨʦʜʥʠʭ. ʊʘʢʦʞ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ, ʱʦ ʛʦʣʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʨʦʟʛʘʣʫʞʝʥʥʷ ʫʛʨʫʧʦʚʘʥʴ ʚʠʩʪʫʧʘʶʪʴ 

ʪʠʧ ʚʦʜʦʡʤʠ ʪʘ ʨʝʞʠʤ ʧʨʦʪʦʯʥʦʩʪʽ. ʇʦʰʠʨʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʫʛʨʫʧʦʚʘʥʴ ʢʣʘʩʫ (Phragmito-
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Magno-Caricetea), ʻ ʥʘʩʣʽʜʢʦʤ ʯʠʥʥʠʢʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʨʽʯʢʠ ʇʽʚʜʝʥʥʠʡ ɹʫʛ ʟʘʛʘʣʦʤ.  

ʆʜʥʘʢ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʨ. ʇʽʚʜʝʥʥʠʡ ɹʫʛ ʻ ʜʦʚʦʣʽ ʚʘʞʣʠʚʠʤ ʛʽʜʨʦʣʦʛʽʯʥʠʤ 

ʦʙôʻʢʪʦʤ ʥʘ ʪʝʨʠʪʦʨʽʾ ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ, ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʾʾ ʤʘʢʨʦʬʽʪʽʚ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʝʚʠʚʯʝʥʠʤ.  
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ʄʫʢʘʜʜʘʩ ʉʦʙʠʨʦʚʘ, ʉʘʡʸʨʘ ʄʫʨʦʜʦʚʘ 

(ɼʞʠʟʘʢ, ʋʟʙʝʢʠʩʪʘʥ) 

 

ɹʀʆʃʆɻʀʏɽʉʂʆɽ ʈɸɿʅʆʆɹʈɸɿʀɽ ɼɾʀɿɸʂʉʂʆʁ ʆɹʃɸʉʊʀ  

ʀ ʇʋʊʀ ɽɻʆ ʉʆʍʈɸʅɽʅʀʗ 

 

ʌʘʫʥʘ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʜʦʚʦʣʴʥʦ ʨʘʟʥʦʦʙʨʘʟʥʘ, ʥʦ ʝʱʸ ʤʘʣʦ ʠʟʫʯʝʥʘ. ɺʩʪʨʝʯʘʪʁʩʷ ʢʘʢ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʧʘʣʝʘʨʢʪʠʯʝʩʢʠʝ ʚʠʜʳ, ʪʘʢ ʠ ʵʥʜʝʤʠʯʝʩʢʳʝ ʩʨʝʜʥʝʘʟʠʘʪʩʢʠʝ, ʘ 

ʪʘʢʞʝ ʦʙʠʪʘʪʝʣʠ ʢʫʣʴʪʫʨʥʦʡ ʟʦʥʳ, ʚʨʝʜʠʪʝʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʆʜʥʦʡ ʠʟ 

ʚʘʞʥʳʭ ʟʘʜʘʯ ʚ ʩʠʩʪʝʤʝ ʩʦʭʨʘʥʝʥʠʷ ʧʦʧʫʣʷʮʠʡ ʨʝʜʢʠʭ ʚʠʜʦʚ ʬʘʫʥʳ ʷʚʣʷʝʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʦʝ 

ʚʳʷʚʣʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʟʘʚʠʩʠʪʴ ʦʪ ʤʥʦʞʝʩʪʚʘ 

ʧʨʠʯʠʥ, ʨʘʩʰʠʬʨʦʚʢʘ ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʟʥʘʥʠʷ ʠʩʭʦʜʥʳʭ ï ʤʘʪʨʠʯʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʨʝʘʢʮʠʝʡ 

ʷʚʣʷʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʩʣʝʜʫʶʱʠʭ ʟʘ 

ʫʤʝʨʝʥʥʳʤʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ.     

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʟʘʧʦʚʝʜʥʠʢ, ʥʘʨʦʜʥʳʡ ʧʘʨʢ, 

ʣʝʩʥʳʝ ʭʦʟʷʡʩʪʚʘ, ʧʨʠʨʦʜʦʦʭʨʘʥʷʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʠʭʪʠʦʬʘʫʥʘ, ʛʨʘʥʠ ʠʩʯʝʟʥʦʚʝʥʠʷ, 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʪʘʩʪʨʦʬʘ, ʨʝʜʢʠʝ ʚʠʜʳ ʞʠʚʦʪʥʳʭ, ʣʘʥʜʰʘʬʪ, ʧʦʧʫʣʷʮʠʷ, ʵʥʜʝʤʠʯʥʳʡ 

ʙʘʨʘʥ ʉʝʚʝʨʮʦʚʘ, ʬʣʦʨʘ, ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ. 

 

The invertebrate fauna is quite diverse, but still little studied. There are both widespread 

Palaearctic and endemic Central Asian species, as well as inhabitants of the cultural zone, pests of 

agricultural crops. 

One of the important tasks in the system of conservation of populations of rare species of fauna 

is the timely detection of the biological reaction of animals, which may depend on many reasons, 

the deciphering of which is impossible without knowledge of the initial matrix biochemical 

characteristics of the object of research. The most widespread reaction is changes in the 
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quantitative indicators of physiological functions following moderate quantitative changes in the 

chemical composition. 

Key words: biodiversity conservation, nature reserve, national park, forestry, protected areas, 

ichthyofauna, verge of extinction, ecological disaster, rare animal species, landscape, population, 

Severtsov's endemic ram, flora, vegetation cover. 

 

ɹʦʣʝʝ 40 ʣʝʪ ʥʘʟʘʜ, ʚ 1976 ʛʦʜʫ, ʙʣr ʩʦʟʜʘʥ ɿʘʘʤʠʥʩʢʠʡ ʧʨʠʨʦʜʥʳʡ ʅʘʨʦʜʥʳʡ ʧʘʨʢ ʚ 

ʊʫʨʢʠʩʪʘʥʩʢʦʤ ʭʨʝʙʪʝ. ʎʝʣʴʶ ʝʛʦ ʩʦʟʜʘʥʠʶ ʙʳʣʦ ʩʦʭʨʘʥʝʥʠʝ ʝʸ ʩʚʦʝʦʙʨʘʟʥʦʛʦ ʣʘʥʜʰʘʬʪʘ, 

ʣʝʩʦʚ, ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ. ʈʘʩʪʠʪʝʣʴʥʳʡ ʤʠʨ ʨʘʟʥʦʦʙʨʘʟʝʥ, ʟʜʝʩʴ ʨʘʩʪʫʪ 

ʨʘʩʪʝʥʠʷ ʙʦʣʝʝ 800 ʥʘʠʤʝʥʦʚʘʥʠʡ, ʚ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʨʘʩʪʝʥʠʡ ʟʘʥʝʩʝʥʳ ʚ çʂʨʘʩʥʫʶ ʢʥʠʛʫè 

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ. ɺ ʠʭ ʯʠʩʣʝ çʊʶʣʴʧʘʥ ʊʫʨʢʠʩʪʘʥʩʢʠʡè, çʐʘʬʨʘʥ ʂʦʨʦʣʢʦʚʘè, 

çʍʦʭʣʘʪʢʘ ʉʚʝʨʮʦʚʘè ʠ ʜʨʫʛʠʝ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ ʨʘʩʪʫʪ 20 ʚʠʜʦʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʠ 15 

ʚʠʜʦʚ ʜʝʢʦʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ, ʟʜʝʩ ɹʨʘʩʪʫʪ ʩ ʵʬʠʨʥʳʤ ʤʘʩʣʦʤ ʬʨʫʢʪʦʚʳʝ, ʤʝʜʦʚʳʝ ʠ ʜʨʫʛʠʝ 

ʜʨʘʛʦʮʝʥʥʳʝ ʨʘʩʪʝʥʠʷ. ɾʠʚʦʪʥʳʡ ʤʠʨ ʥʘʨʦʜʥʦʛʦ ʧʘʨʢʘ ʦʯʝʥʴ ʠʥʪʝʨʝʩʝʥ ʠ ʤʥʦʛʦʛʨʘʥʝʥ. ɿʜʝʩʴ 

ʧʨʦʞʠʚʘʪʁ ʘʛʘʤʳ ʊʫʨʢʠʩʪʘʥʩʢʦʛʦ ʤʝʜʚʝʜʠ, ʚʦʣʢʠ, ʜʠʢʠʝ ʢʘʙʘʥʳ, ʣʠʩʳ, ʜʠʢʦʙʨʘʟ, ʢʨʦʣʠʢʠ, 

ʙʫʨʩʫʢʠ, ʨʳʩʴ ʠ ʜʨʫʛʠʝ ʟʚʝʨʠ. ɺ ʣʝʩʘʭ ʦʙʠʪʘʶʪ ʢʘʢʣʠʢʠ, ʩʠʥʷʷ ʧʪʠʮʘ. ɺ ʚʦʜʦʸʤʘʭ 

ʚʦʜʦʧʣʘʚʘʶʱʠʝ ʠ ʦʢʦʣʦʚʦʜʥʳʝ ʧʪʠʮʳ. ɺ ʧʠʢʘʭ ʚʳʩʦʢʠʭ ʛʦʨ ʦʙʠʪʘʶʪ ʭʠʰʥʳʝ ʧʪʠʮʳ ʯʝʨʥʳʡ 

ʷʩʪʨʝʙ, ʙʝʣʦʛʦʣʦʚʳʡ ʦʨʝʣ. ɹʦʣʴʰʠʥʩʪʚʦ ʟʚʝʨʝʡ ʠ ʧʪʠʮʳ ʟʘʥʝʩʝʥʳ ʚ çʂʨʘʩʥʫʶ ʢʥʠʛʫè [1,2]. 

ʅʘ ʊʫʨʢʠʩʪʘʥʩʢʦʤ ʭʨʝʙʪʝ ʚʩʪʨʝʯʘʝʪʩʷ ʦʢʦʣʦ 15 ʛʥʝʟʜʷʱʠʭʩʷ ʚʠʜʦʚ ʧʪʠʮ, ʧʦʜʣʝʞʘʰʠʭ 

ʦʩʦʙʦʡ ʦʭʨʘʥʝ, ʚ ʪʦʤ ʯʠʩʣʝ 5 ʚʠʜʦʚ, ʟʘʥʝʩʝʥʥʳʭ ʚ çʂʨʘʩʥʫʶ ʢʥʠʛʫè. ʇʨʝʜʣʘʛʘʝʪʩʷ ʩʦʟʜʘʪʴ 

ʩʝʪʴ ʤʠʢʨʦʟʘʢʘʟʥʠʢʦʚ ʚ ʤʝʩʪʘʭ ʛʥʝʟʜʦʚʘʥʠʷ ʨʝʜʢʠʭ ʚʠʜʦʚ ʧʪʠʮ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʫʯʘʩʪʢʦʚ, 

ʚʢʣʶʯʘʶʱʠʭ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʪʠʧʳ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ɼʞʫʤ-ɼʞʫʤ-

ʩʘʡ ʠ ʊʘʥʛʠ-ʊʦʧʪʠ-ʩʘʡ ɹʘʭʤʘʣʴʩʢʦʛʦ ʨʘʡʦʥʘ, ʛʜʝ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ 

ʛʥʝʟʜʷʪʩʷ ʪʘʢʠʝ ʚʠʜʳ ʢʘʢ ʙʝʨʢʫʪ, ʩʪʝʨʚʷʪʥʠʢ, ʩʠʥʷʷ ʧʪʠʮʘ, ʯʝʛʣʦʢ, ʨʘʡʩʢʘʷ ʤʫʭʦʣʦʚʢʘ. 

ʉʦʭʨʘʥʝʥʠʝ ʦʜʥʦʛʦ ʠʟ ʧʦʜʚʠʜʦʚ, ʢʦʪʦʨʳʡ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʅʫʨʘʪʠʥʩʢʦʤ ʭʨʝʙʪʝ ʟʘʥʝʩʝʥʥʦʛʦ 

ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʋʟʙʝʢʠʩʪʘʥʘ (2003 ʛ.) ï ʙʘʨʘʥʘ ʉʚʝʨʮʦʚʘ (Ovis ammon severtzovi Nasonov, 

1914), ʥʝ ʜʦʣʞʥʦ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʟʥʘʥʠʝʤ ʦʙ ʦʙʣʘʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʨʝʛʫʣʷʨʥʳʭ 

ʤʘʨʰʨʫʪʥʳʭ ʫʯʝʪʘʭ ʘʨʭʘʨʘ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʭ ʧʦ ʝʛʦ ʨʘʟʚʝʜʝʥʠʶ ʠʭ ʚ ʥʝʚʦʣʝ, ʧʦʩʣʝʜʫʶʱʝʤ 

ʨʘʩʩʝʣʝʥʠʠ, ʨʘʟʤʥʦʞʝʥʠʠ, ʨʦʩʪʝ ʠ ʨʘʟʚʠʪʠʠ ʥʦʚʦʛʦ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ. ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ 

ʟʘʜʘʯ ʚ ʩʠʩʪʝʤʝ ʩʦʭʨʘʥʝʥʠʷ ʧʦʧʫʣʷʮʠʡ ʨʝʜʢʠʭ ʚʠʜʦʚ ʬʘʫʥʳ ʷʚʣʷʝʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʦʝ 

ʚʳʷʚʣʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʟʘʚʠʩʠʪʴ ʦʪ ʤʥʦʞʝʩʪʚʘ ʧʨʠʯʠʥ, 

ʨʘʩʰʠʬʨʦʚʢʘ ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʟʥʘʥʠʷ ʠʩʭʦʜʥʳʭ ï ʤʘʪʨʠʯʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʨʝʘʢʮʠʝʡ ʷʚʣʷʶʪʩʷ 

ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʩʣʝʜʫʶʱʠʭ ʟʘ 

ʫʤʝʨʝʥʥʳʤʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ [5].     

ʅʫʨʘʪʠʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ɿʘʧʦʚʝʜʥʠʢ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ, ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʭʨʝʙʪʘ ʅʫʨʘʪʘʫ. ɺ 1960 ʛʦʜʫ ʟʜʝʩʴ ʙʳʣ ʩʦʟʜʘʥ ʟʘʢʘʟʥʠʢ ʜʣʷ 

ʵʥʜʝʤʠʯʥʦʛʦ ʙʘʨʘʥʘ ʉʝʚʝʨʮʦʚʘ ʧʣʦʱʘʜʴʶ 36.000 ʛʘ. ɺ 1975 ʛ. ɿʘʢʘʟʥʠʢ ʙʳʣ ʧʨʝʦʙʨʘʟʦʚʘʥ ʚ 

ʟʘʧʦʚʝʜʥʠʢ ʧʣʦʱʘʜʴʶ 22537 ʛʘ ʩ ʦʭʨʘʥʥʦʡ ʟʦʥʦʡ ʚ 15639 ʛʘ. 

ɿʝʤʣʠ ʠ ʚʦʜʳ ʚ ʛʨʘʥʠʮʘʭ ʅʫʨʘʪʠʥʩʢʦʛʦ ɿʘʧʦʚʝʜʥʠʢʘ ʩʦ ʚʩʝʤʠ ʥʘʭʦʜʷʱʠʤʠʩʷ ʥʘ ʥʠʭ 

ʧʨʠʨʦʜʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʥʘʚʝʯʥʦ ʠʟʳʤʘʶʪʩʷ ʠʟ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɿʘʧʦʚʝʜʥʠʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʟʘʧʦʚʝʜʥʦʛʦ ʨʝʞʠʤʘ ʥʘ ʩʚʦʝʡ 

ʪʝʨʨʠʪʦʨʠʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʅʫʨʘʪʠʥʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʨʝʬʫʛʠʫʤʦʤ ʜʣʷ 

ʤʥʦʛʠʭ ʚʠʜʦʚ ʬʣʦʨʳ ʠ ʬʘʫʥʳ ʦʙʰʠʨʥʦʛʦ ʨʝʛʠʦʥʘ, ʛʜʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʝʩʢʦʥʪʨʦʣʴʥʦʡ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʭʫʜʰʘʶʪʩʷ ʫʩʣʦʚʠʷ ʠʭ ʦʙʠʪʘʥʠʷ ʠ ʨʝʟʢʦ ʩʦʢʨʘʱʘʝʪʩʷ 

ʯʠʩʣʝʥʥʦʩʪʴ. 

ʉʘʤ ʣʘʥʜʰʘʬʪ ʟʘʩʝʣʷʣʩʷ ʚ ʪʝʯʝʥʠʝ ʪʳʩʷʯʝʣʝʪʠʡ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ, ʚ ʦʩʥʦʚʥʦʤ 

ʟʝʤʣʝʜʝʣʠʝ ʠ ʩʢʦʪʦʚʦʜʩʪʚʦ, ʧʨʠʚʝʣʘ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ 

ʦʙʝʜʥʝʥʠʶ ʧʦʯʚ. ʉʝʛʦʜʥʷ ʥʘ ʅʫʨʘʪʠʥʩʢʦʤ ʭʨʝʙʪʝ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʥʘʨʷʜʫ ʩ ʧʨʠʨʦʜʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠ ʢʫʣʴʪʫʨʥʳʡ ʣʘʥʜʰʘʬʪ ï ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʣʝʩʦʩʘʜʳ ï ʨʝʟʫʣʴʪʘʪ 

ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʩʘʜʦʚʦʜʩʪʚʘ. ʅʫʨʘʪʠʥʩʢʠʡ ʭʨʝʙʝʪ ʦʪʥʦʩʠʪʩʷ ʢ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʘʨʠʜʥʳʭ 
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ʥʠʟʢʦʛʦʨʠʡ, ʠ ʩʨʝʜʥʝʛʦʨʠʡ ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ʛʨʘʥʠʯʠʪ ʩ ʶʛʘ ï ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʴʶ ʧʫʩʪʳʥʠ 

ʂʳʟʠʣʢʫʤ. ɺʳʩʰʘʷ ʪʦʯʢʘ ʭʨʝʙʪʘ ï ʛʦʨʘ ʍʘʷʪ-ʙʘʰʠ (2169 ʤ) ï ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʟʘʧʦʚʝʜʥʠʢʘ. 

ʅʫʨʘʪʠʥʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ ʠʥʪʝʨʝʩʝʥ ʪʝʤ, ʯʪʦ ʟʜʝʩʴ, ʥʘ ʩʪʳʢʝ ʛʦʨʥʦʡ ʩʠʩʪʝʤʳ ʇʘʤʠʨʦ-ɸʣʘʷ 

ʠ ʧʫʩʪʳʥʠ ʂʠʟʳʣʢʫʤ, ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʩʚʦʝʦʙʨʘʟʥʘʷ ʬʣʦʨʘ, ʚʢʣʶʯʘʶʱʘʷ ʠ ʛʦʨʥʳʝ, ʠ 

ʧʫʩʪʠʥʥʳʝ, ʠ ʙʦʨʝʘʣʴʥʳʝ ʚʠʜʳ, ʘ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʵʥʜʝʤʠʢʦʚ. ʆʩʥʦʚʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ ʦʭʨʘʥʳ ʅʫʨʘʪʠʥʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʷʚʣʷʶʪʩʷ ʵʥʜʝʤʠʢʠ, ʨʝʣʠʢʪʦʚʳʝ ʠ ʨʝʜʢʠʝ 

ʨʘʩʪʝʥʠʷ ʠ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ. ɺ ʮʝʣʦʤ, ʬʣʦʨʘ ʟʘʧʦʚʝʜʥʠʢʘ ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ 600 

ʚʠʜʦʚ (27-ʵʥʜʝʤʠʢʠ). ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʟʘʧʦʚʝʜʥʠʢʘ ʠʤʝʝʪ ʦʙʝʜʥʸʥʥʳʡ ʢʩʝʨʦʬʠʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʪʘʢ ʢʘʢ ʩʝʚʝʨʥʳʡ ʩʢʣʦʥ ʭʨʝʙʪʘ ʅʫʨʘʪʘʫ ʦʪʢʨʳʪ ʚʣʠʷʥʠʶ ʂʳʟʠʣʢʫʤʦʚ.  

ʉʝʟʦʥʥʳʡ ʨʠʪʤ ʨʘʟʚʠʪʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʟʘʧʦʚʝʜʥʠʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʟʢʦʡ ʩʤʝʥʦʡ 

ʘʩʧʝʢʪʦʚ. ʆʢʦʣʦ 200 ʚʠʜʦʚ ʵʬʝʤʝʨʦʚ ʠ ʵʬʝʤʝʨʦʠʜʦʚ ʦʙʨʘʟʫʶʪ ʚʝʣʠʢʦʣʝʧʥʳʡ, ʤʥʦʛʦʩʚʝʪʥʳʡ 

ʚʝʩʝʥʥʠʡ ʘʩʧʝʢʪ. ʕʪʦ 8 ʚʠʜʦʚ ʛʫʩʠʥʦʛʦ ʣʫʢʘ, 5 ʚʠʜʦʚ ʪʶʣʴʧʘʥʦʚ, 6 ʚʠʜʦʚ ʵʨʝʤʫʨʫʩʦʚ, ʦʛʥʝʥʥʦ 

ï ʘʣʳʝ ʤʘʢʠ ʠ ʜʨʫʛʠʝ [5]. 

ʌʘʫʥʘ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʜʦʚʦʣʴʥʦ ʨʘʟʥʦʦʙʨʘʟʥʘ, ʥʦ ʝʱʸ ʤʘʣʦ ʠʟʫʯʝʥʘ. ɺʩʪʨʝʯʘʶʪʩʷ ʢʘʢ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʧʘʣʝʘʨʢʪʠʯʝʩʢʠʝ ʚʠʜʳ, ʪʘʢ ʠ ʵʥʜʝʤʠʯʝʩʢʳʝ ʩʨʝʜʥʝʘʟʠʘʪʩʢʠʝ, ʘ 

ʪʘʢʞʝ ʦʙʠʪʘʪʝʣʠ ʢʫʣʴʪʫʨʥʦʡ ʟʦʥʳ, ʚʨʝʜʠʪʝʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʄʥʦʛʠʝ ʚʠʜʳ 

ʥʘʩʝʢʦʤʳʭ ʦʯʝʥʴ ʨʝʜʢʠ ʠʣʠ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʚʳʤʠʨʘʥʠʷ. ɺ ʟʘʧʦʚʝʜʥʠʢʝ ʦʙʠʪʘʝʪ ʚʩʝʛʦ 

ʦʜʠʥ ʚʠʜ ʨʳʙ ï ʦʙʳʢʥʦʚʝʥʥʘʷ ʤʘʨʠʥʢʘ.  

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʦʥʠʢʘʶʱʠʡ ʠʟ ʧʫʩʪʳʥʠ ʚ ʧʨʝʜʛʦʨʴʷ ʩʝʨʳʡ ʚʘʨʘʥ 

(Varanus griseus) ʠ ʛʶʨʟʘ (Macrovipera lebetina), ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʪʦʨʦʡ ʩʥʠʞʘʝʪʩʷ ʠʟ-ʟʘ 

ʙʨʘʢʦʥʴʝʨʩʢʦʛʦ ʚʳʣʦʚʘ. ʀʩʢʣʶʯʠʪʝʣʴʥʦ ʨʝʜʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʩʨʝʜʥʝʘʟʠʘʪʩʢʦʛʦ ʢʦʙʨʘ (Naja 

oxiana). ʆʨʥʠʪʘʬʘʫʥʘ ʟʘʧʦʚʝʜʥʠʢʘ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʘ, ʙʦʛʘʪʘ ʠ ʜʠʥʘʤʠʯʥʘ ʧʦ ʚʠʜʦʚʦʤʫ 

ʩʦʩʪʘʚʫ. ʆʪʤʝʯʝʥʦ ʦʢʦʣʦ 150 ʚʠʜʦʚ ʧʪʠʮ, ʠʟ ʥʠʭ 9 ʚʥʝʩʝʥʳ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʋʟʙʝʢʠʩʪʘʥʘ.    

ɿʘʧʦʚʝʜʥʠʢ ʫʥʠʢʘʣʝʥ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʚʠʜʦʚʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʭʠʱʥʳʭ ʧʪʠʮ. ɿʜʝʩʴ ʛʥʝʟʜʠʪʩʷ 

ʙʦʣʝʝ 10 ʚʠʜʦʚ. ʆʪʤʝʯʝʥʦ 10 ʛʥʝʟʜʷʱʠʭʩʷ ʧʘʨ ʙʝʨʢʫʪʦʚ (Aquila chrysaetos), ʦʜʥʘ ʧʘʨʘ 

ʟʤʝʝʷʜʦʚ (Circaetus gallicus), 2 ʯyʨʥʦʛʦ ʢʦʨʰʫʥʘ (Milvus korschun), ʜʦ 15 ʧʘʨ ʦʨʣʘʢʘʨʣʠʢʘ 

(Hieraaetus pennatus), 5 ʧʘʨ ʙʦʨʦʜʘʯʘ (Gypaetus barbatus), ʜʦ 30 ʧʘʨ ʙʝʣʦʛʦʣʦʚʦʛʦ ʩʠʧʘ (Gyrs 

fulvus), ʜʦ 50 ʧʘʨ ʯʸʨʥʦʛʦ ʛʨʠʬʘ (Aegypius monachus), 3 ʧʘʨʳ ʩʪʝʨʚʷʪʥʠʢʘ (Neophron 

percnopterus) [5].  

ʇʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʝʱʸ ʜʦ ʥʝʜʘʚʥʠʭ ʧʦʨ ʛʦʨʘʟʜʦ 

ʠʥʪʝʥʩʠʚʥʝʝ, ʯʝʤ ʵʪʦ ʜʦʧʫʩʪʠʤʦ. ʄʦʥʦʢʫʣʴʪʫʨʘ ʭʣʦʧʯʘʪʥʠʢʘ, ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʧʝʩʪʠʮʠʜʦʚ ʧʦʚʣʝʢʣʠ ʟʘ ʩʦʙʦʡ ʦʙʥʠʱʘʥʠʝ ʣʘʥʜʰʘʬʪʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜ ʉʳʨ-ɼʘʨʴʠ ʠ ɸʤʫ-

ɼʘʨʴʠ ʜʣʷ ʦʨʦʰʝʥʠʷ ʧʫʩʪʳʥʥʳʭ ʟʝʤʝʣʴ ʠʤʝʣʦ ʪʷʞʸʣʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ, 

ʢʦʪʦʨʦʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʦʜʝʨʞʠʪ ʣʠʰʴ ʪʨʝʪʴ ʩʚʦʝʛʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʦʙʲʸʤʘ, ʚ 

ʇʨʠʘʨʘʣʴʝ ï ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʪʘʩʪʨʦʬʘ. ʇʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʧʨʠʣʦʞʠʪʴ ʚʩʝ ʫʩʠʣʠʷ, ʯʪʦʙʳ 

ʩʦʭʨʘʥʠʪʴ ʝʱʸ ʦʩʪʘʚʠhʝʩʷ ʧʨʠʨʦʜʥʳʝ ʠ ʢʫʣʴʪʫʨʥʳʝ ʣʘʥʜʰʘʬʪʳ ʋʟʙʝʢʠʩʪʘʥʘ. ʉʶʜʘ 

ʦʪʥʦʩʠʪʩʷ ʪʘʢʞʝ ʨʝʛʠʦʥ ʅʫʨʘʪʘʫ ʚʤʝʩʪʝ ʩ ʅʫʨʘʪʠʥʩʢʠʤ ʟʘʧʦʚʝʜʥʠʢʦʤ. ʆʭʨʘʥʘ ʟʘʧʦʚʝʜʥʠʢʘ, 

ʠʤʝʶʱʝʛʦ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʚʩʝʛʦ ʤʠʨʘ, ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʡ ʜʘʣʴʥʦʚʠʜʥʦʩʪʠ ʠ ʧʦʜʜʝʨʞʢʠ 

ʩʦ ʩʪʦʨʦʥʳ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ.  

ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʧʳʪ ʜʨʫʛʠʭ ʟʘʧʦʚʝʜʥʠʢʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ ʵʪʦʛʦ ʩʣʝʜʫʝʪ 

ʧʨʝʜʧʨʠʥʠʤʘʪʴ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ:  

1. ʉʦʙʣʶʜʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʭʨʘʥʥʦʛʦ ʩʪʘʪʫʩʘ ʠ ʟʘʧʨʝʪ ʥʘ ʜʘʣʴʥʝʡʰʝʝ ʫʤʝʥʴʰʝʥʠʝ 
ʧʣʦʰʘʜʠ ʟʘʧʦʚʝʜʥʠʢʘ; 

2. ʉʦʙʣʶʜʝʥʠʝ ʟʘʧʦʚʝʜʥʦʛʦ ʨʝʞʠʤʘ: ʟʘʧʨʝʪ ʥʘ ʣʶʙʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʟʘʧʦʚʝʜʥʠʢʘ. ʋʩʣʦʚʠʝʤ ʜʣʷ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʧʝʨʝʦʨʠʝʥʪʘʮʠʷ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʥʘ ʜʨʫʛʠʝ ʧʨʠʨʦʜʦʩʙʝʨʛʘʶʱʠʝ ʦʪʨʘʩʣʠ, ʢʘʢ ʥʘʧʨʠʤʝʨ ʩʘʜʦʚʦʜʩʪʚʘ, ʪʦ ʝʩʪʴ ʚʦʟʜʝʣʳʚʘʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ; 

3. ɼʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʵʢʦʩʠʩʪʝʤ ʅʫʨʘʪʠʥʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʧʫʪʸʤ ʧʨʠʚʣʝʯʝʥʠʷ ʫʯʸʥʳʭ 
ʠʟ ʜʨʫʛʠʭ ʩʪʨʘʥ. ʅʠʞʝʧʦʜʧʠʩʘʚʰʠʝʩʷ ʚʳʨʘʞʘʶʪ ʛʦʪʦʚʥʦʩʪʴ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ 

ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʣʠʮʘʤʠ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʠ ʚʩʝʤʠ ʠʤʝʶʱʠʤʠʩʷ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ 
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ʩʠʣʘʤʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʵʪʠ ʚʘʞʥʳʝ ʫʩʪʨʝʤʣʝʥʠʷ ʚ ʩʦʭʨʘʥʝʥʠʠ ʅʫʨʘʪʠʥʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ, ʢʘʢ ʚ 

ʥʘʫʯʥʳʤ ʠ ʧʫʙʣʠʩʪʠʯʝʩʢʦʤ, ʪʘʢ ʚ ʬʠʥʘʥʩʦʚʦʤ ʦʪʥʦʰʝʥʠʠ. 

ʂʘʬʝʜʨʘ çʕʢʦʣʦʛʠʠ ʠ ʦʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè ɼʞʠʟʘʢʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ 

ʠʥʩʪʠʪʫʪ ʨʘʟʨʘʙʦʪʘʣ ʧʨʦʝʢʪ çʉʦʭʨʘʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʥʦʦʙʨʘʟʠʝè. ʎʝʣʴʶ ʧʨʦʝʢʪʘ 

ʷʚʣʷʝʪʩʷ ʨʘʟʚʝʜʝʥʠʝ ʨʝʜʢʠʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʠ ʚʦʦʩʩʪʘʥʘʚʣʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ, ʧʫʪʸʤ 

ʨʝʠʥʪʨʦʜʫʢʮʠʠ ʚʳʨʘʱʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʨʠʨʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʨʘʤʢʘʭ 

ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʙʫʜʫʪ ʨʝʰʘʪʴʩʷ ʥʝ ʩʢʦʣʴʢʦ ʣʦʢʘʣʴʥʳʭ ʧʨʦʙʣʝʤʳ, ʥʦ ʠ ʪʘʢʞʝ ʧʨʦʙʣʝʤʘ 

ʩʦʭʨʘʥʝʥʠʷ ʨʝʜʢʠʭ ʚʠʜʦʚ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʫʩʪʳʥʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚ ʮʝʣʦʤ.  

ʆʩʥʦʚʥʳʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʝʢʪʘ çʉʦʭʨʘʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷè: 

 ʨʘʟʚʝʜʝʥʠʝ ʨʝʜʢʠʭ ʚʠʜʦʚ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʧʦʧʫʣʴʷʮʠʡ; 

 ʨʘʟʨʘʙʦʪʢʘ ʨʝʞʠʤʘ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʪʝʨʨʠʪʦʨʠʠ; 

 ʤʦʥʠʪʦʨʠʥʛ ʧʦʧʫʣʴʷʮʠʡ; 

 ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʙʠʦʣʦʛʠʠ ʧʫʩʪʳʥʥʳʭ ʚʠʜʦʚ; 

 ʫʯʘʩʪʠʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʦʛʨʘʤʤʘʭ; 

 ʩʦʚʤʝʩʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʫʯʸʥʳʤʠ; 

 ʥʘʫʯʥʳʝ ʠ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʝ ʧʫʙʣʠʢʘʮʠʠ; 

 ʫʯʘʩʪʠʝ ʚ ʩʦʚʝʱʘʥʠʷʭ, ʩʝʤʠʥʘʨʘʭ; 

 ʧʨʦʧʘʛʘʥʜʘ ʠʜʝʡ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ. 

ʎʝʣʴʶ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʪʝʨʨʠʪʦʨʠʠ ʠ ʫʚʝʣʠʯʝʥʠʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʴʷʮʠʡ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ, ʧʪʠʮʳ, ʨʘʟʥʦʚʠʜʥʳʝ ʨʳʙʳ ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ.    
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ɻʫʣʴʞʘʥʘʪ ʉʫʣʪʘʥʛʘʣʠʝʚʘ 

(ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ) 

 

LEAF ANATOMICAL PARAMETERS AS A TEST OF DROUGHT  TOLERANCE  

OF WHEAT SPECIES AND INTERSPECIFIC HYBRIDS  

 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʚʘʞʥʝʡʰʠʭ ʧʘʨʘʤʝʪʨʦʚ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ 

ʧʨʦʨʦʩʪʢʦʚ ʚʠʜʦʚ ʠ ʤʝʞʚʠʜʦʚʳʭ ʛʠʙʨʠʜʦʚ (ʘʣʣʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʣʠʥʠʡ) ʧʰʝʥʠʮʳ ʚ 

ʤʦʜʝʣʠʨʫʝʤʳʭ ʫʩʣʦʚʠʷʭ ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʟʘʩʫʭʠ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʡ ʪʝʪʨʘʧʣʦʠʜʥʳʡ ʚʠʜ T. dicoccum, ʚʠʜ T. aestivum (cʦʨʪ ʄʠʨʦʥʦʚʩʢʘʷ-808) 

ʠ 9 ʤʝʞʚʠʜʦʚʳʝ ʛʠʙʨʠʜʳ (ʘʣʣʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʣʠʥʠʡ). ʂʦʥʩʝʨʚʘʮʠʶ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ Strasburger-Flemming. ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ 

ʛʦʪʦʚʠʣʠ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʪʦʤʘ, ʠʤʝʶʱʝʛʦ ʙʣʦʢ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʊʆʉ-2. 

ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʩʨʝʟʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʘ ʩ 

ʢʘʤʝʨʦʡ MC 300 CAMV400/1.3ʄ (ɸʚʩʪʨʠʷ). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʰʝʥʠʮʘ, ʤʠʢʨʦʪʦʤ, ʤʠʢʨʦʩʢʦʧ, ʟʘʩʫʭʘ, ʛʠʙʨʠʜ, ʚʠʜ, ʤʝʟʦʬʠʣʣ, ʣʠʩʪʴʷ, 

ʵʧʠʜʝʨʤʠʩ, ʷʜʨʦ, ʧʨʦʨʦʩʪʦʢ. 
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The aim of this work was to study the most important parameters of leaf blades of seedlings of 

wheat species and interspecific hybrids (alloplasmic lines) under simulated conditions of induced 

drought. The research material was a drought-resistant tetraploid species T. dicoccum, a species T. 

aestivum (Mironovskaya-808 variety) and 9 interspecific hybrids (alloplasmic lines). Conservation 

of plant material was performed using the Strasburger-Flemming method. Anatomical preparations 

were prepared using a microtome with a CBT-2 freezing unit. Microphotography of anatomical 

sections was performed using a microscope with a camera MC 300 CAMV400 / 1.3 M (Austria). 

Keywords: wheat, microtome, microscope, drought, hybrid, species, mesophyll, leaf, epidermis, 

nuclear, seedling. 

 

ɿʘ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ɿʝʤʣʠ ʧʦʚʳʩʠʣʘʩʴ, ʯʪʦ ʧʦʚʣʠʷʣʦ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʦʯʪʠ ʚʩʝʭ ʨʝʛʠʦʥʦʚ ʧʣʘʥʝʪʳ. ʅʝʜʦʪʘʪʦʢ ʚʦʜʳ ʩʪʘʣ 

ʢʣʶʯʝʚʳʤ ʩʪʨʝʩʩʦʤ. ʇʦ ʜʘʥʥʳʤ ʆʆʅ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʧʦʣʦʚʠʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʫʰʠ 

ʧʨʝʜʩʪʚʣʝʥʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʫʩʪʳʥʥʳʤʠ ʠʣʠ ʟʘʩʫʰʣʠʚʳʤʠ ʟʝʤʣʷʤʠ, ʠ ʦʢʦʣʦ 70 % 

ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʦʜʚʝʨʞʝʥʳ ʟʘʩʦʣʝʥʠʶ [1]. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʠʟ-ʟʘ 

ʨʦʩʪʘ ʯʝʣʦʚʝʯʝʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʚʦʟʥʠʢʘʝʪ ʜʝʬʠʮʠʪ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ. ɺ ʵʪʠʭ 

ʫʩʣʦʚʠʷʭ ʥʝʦʙʭʦʜʠʤʦ  ʫʚʝʣʠʯʝʥʠʡ ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʜʦʣʞʥʘ ʩʪʘʪʴ ʘʢʪʠʚʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʩʦʨʪʦʚ, 

ʦʪʣʠʯʘʶʱʠʭ ʙʦʣʴʰʝʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʘʙʠʦʪʠʯʝʩʢʠʤʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ [2,3,4]. 

ʀʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʬʦʪʦʩʠʥʪʝʟʘ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʚʥʠʤʘʥʠʷ ʢ ʨʘʙʦʪʝ ʣʠʩʪʦʚʦʛʦ ʘʧʧʘʨʘʪʘ. 

ʇʦʚʝʨʭʥʦʩʪʴ ʣʠʩʪʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʟʦʥʫ ʢʦʥʪʘʢʪʘ ʨʘʩʪʝʥʠʷ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʷʜʦʤ ʚʥʝʰʥʝ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʩʚʦʡʩʪʚ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʩʪʨʘʪʝʛʠʝʡ 

ʩʫʱʩʪʚʦʚʘʥʠʷ ʨʘʩʪʝʥʠʷ ʢʘʢ ʘʚʪʦʪʨʦʬʥʦʛʦ ʥʝʧʦʜʚʠʞʥʦʛʦ ʧʦʡʢʠʣʦʝʨʤʥʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʕʪʠ 

ʧʨʦʪʠʚʦʨʝʯʠʷ ʩʚʷʟʘʥʳ ʩ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʟʦʣʷʮʠʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ 

ʨʘʩʪʝʥʠʷ ʦʪ ʫʩʣʦʚʠʡ ʚʥʝʰʥʝʛʦ ʤʠʨʘ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ï ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʥʦʨʤʘʣʴʥʦʛʦ 

ʬʥʫʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʠʟʤʘ ʚʥʝ ʢʦʥʪʘʢʪʘ ʩ ʥʠʤ. ɺʣʠʷʥʠʝ ʘʙʠʦʪʠʯʝʩʢʠʭ 

ʩʪʨʝʩʩʦʨʦʚ ʥʘ ʨʦʩʪ ʣʠʩʪʴʚ ʧʨʦʨʦʩʪʢʦʚ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʠʟʤʥʝʥʠʷ (ʢʘʢ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ, 

ʪʘʢ ʠ ʩʥʠʞʝʥʠʷ) ʪʦʣʱʠʥʳ ʘʜʘʢʩʠʘʣʴʥʦʛʦ ʠ ʘʙʘʢʩʠʘʣʴʥʦʛʦ ʵʧʠʜʝʨʩʤʠʩʘ, ʜʠʘʤʝʪʨʘ 

ʩʦʩʫʜʠʩʪʳʭ ʧʫʯʢʦʚ ʣʠʩʪʴʝʚ, ʘ ʪʘʢʞʝ ï ʩʥʠʞʝʥʠʝ ʜʠʤʘʝʪʨʘ ʠ ʨʘʟʤʝʨʦʚ  ʫʩʪʴʠʮ [5,6]. 

ɸʥʘʪʦʤʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʝʪ ʨʘʩʪʝʥʠʷʤ ʧʨʦʪʠʚʦʩʪʦʷʪʴ 

ʩʪʨʝʩʩʦʚʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʚ ʦʩʥʦʚʥʦʤ, ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʛʣʝʨʦʜʥʦʛʦ ʦʙʤʝʥʘ ʜʣʷ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʨʘʩʪʝʥʠʡ ʢ ʟʘʩʫʭʝ ʠ ʩʦʣʠ. ʇʦʵʪʦʤʫ ʠʟʤʝʥʝʥʠʝ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʠʩʪʘ ʚ 

ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʨʝʛʫʣʷʮʠʠ 

ʬʦʪʦʩʠʥʪʝʟʘ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. ʉʦʦʪʚʝʪʩʚʝʥʥʦ, ʩʪʝʧʝʥʴ ʠʟʤʝʥʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʘʜʘʧʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʧʨʠ 

ʚʳʙʦʨʝ ʨʘʩʪʝʥʠʡ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʨʘʙʦʪ ʧʦ ʠʥʪʨʦʜʫʢʮʠʠ ʠ ʛʠʙʨʠʜʠʟʘʮʠʠ ʚ ʘʨʠʜʥʳʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ [7].  

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʡ ʪʝʪʨʘʧʣʦʠʜʥʳʡ ʚʠʜ T. dicoccum, 

ʚʠʜ T. aestivum (cʦʨʪ ʄʠʨʦʥʦʚʩʢʘʷ-808) ʠ 9 ʤʝʞʚʠʜʦʚʳʝ ʛʠʙʨʠʜʳ (ʘʣʣʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ 

ʣʠʥʠʡ).  ʇʨʦʨʦʩʪʢʠ ʚ ʚʦʟʨʘʩʪʝ 7 ʜʥʝʡ ʥʘ 72 ʯʘʩʘ ʧʦʜʚʝʨʛʘʣʠ ʚʦʟʜʝʡʩʪʚʠʶ ʟʘʩʫʭʠ (ʟʘʩʫʭʫ 

ʤʦʜʝʣʠʨʦʚʘʣʠ ʨʘʩʪʚʦʨʦʤ ʩʘʭʘʨʦʟʳ 17.6%). ʂʦʥʩʝʨʚʘʮʠʶ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ Strasburger-Flemming. ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʛʦʪʦʚʠʣʠ ʩ 

ʧʦʤʦʱʴʶ ʤʠʢʨʦʪʦʤʘ, ʠʤʝʶʱʝʛʦ ʙʣʦʢ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʊʆʉ-2. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ 

ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʩʨʝʟʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʘ ʩ ʢʘʤʝʨʦʡ MC 300 CAMV400/1.3ʄ 

(ɸʚʩʪʨʠʷ). 

ʕʬʬʝʢʪ ʟʘʩʫʭʠ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʦʪʣʠʯʠʷ ʫ ʚʠʜʦʚ ʠ ʛʠʙʨʠʜʦʚ ʧʦ ʨʷʜʫ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʝʨʚʦʛʦ ʣʠʩʪʘ. ʅʘʠʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ 

ʪʦʣʱʠʥʘ ʤʝʟʦʬʠʣʣʘ ʠ ʨʘʟʤʝʨ ʮʝʥʪʨʘʣʴʥʦʛʦ ʩʦʩʫʜʠʩʪʦʛʦ ʧʫʯʢʘ ʧʝʨʚʦʛʦ ʣʠʩʪʘ ʚ ʫʩʣʦʚʠʷʭ 

ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʦʪʤʝʯʝʥ ʫ ʚʠʜʘ T. dicoccum. ɼʣʷ ʣʠʩʪʴʝʚ 

ʚʠʜ T. aestivum ʚ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ ʙʳʣʦʭʘʨʘʢʪʝʨʥʦ ʫʚʝʣʠʯʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ 



ʊʝʥʜʝʥʮʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʽ ʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʽʟʘʮʽʾ 
 

 

26 

ʪʦʣʱʠʥʘ ʘʙʘʢʩʠʘʣʴʥʦʛʦ ʵʧʠʜʝʨʤʠʩʘ ʠ ʪʦʣʱʠʥʘ ʮʝʥʪʨʘʣʴʥʦʡ ʚʝʥʳ. ʀʟ ʠʟʫʯʘʝʤʳʭ ʜʝʚʷʪʠ 

ʤʝʞʚʠʜʦʚʳʭ ʛʠʙʨʠʜʦʚ (ʘʣʣʦʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʣʠʥʠʠ) ʪʨʠ ʣʠʥʠʠ (D-a-05, D-b-05 ʠ D-f-05) ʢʘʢ ʠ 

T. Dicoccum ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʠ ʟʘʩʫʭʝ ʪʦʣʱʠʥʘ ʤʝʟʦʬʠʣʣʘ. ʋ ʣʠʥʠʠ D-n-05 

ʠʥʜʫʮʠʨʦʚʘʥʥʘʷ ʟʘʩʫʭʘ ʚʳʟʳʚʘʣʘ ʫʤʝʥʴʰʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʪʦʣʱʠʥʘ ʘʙʘʢʩʠʘʣʴʥʦʛʦ 

ʵʧʠʜʝʨʤʠʩʘ ʠ ʪʦʣʱʠʥʘ ʤʝʟʦʬʠʣʣʘ. ʋ ʣʠʥʠʠ D-40-05 ʧʨʠ ʟʘʩʫʭʝ ʩʥʠʞʘʣʠʩʴ ʟʥʘʯʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʪʦʣʱʠʥʘ ʘʜʘʢʩʠʘʣʴʥʦʛʦ ʵʧʠʜʝʨʤʠʩʘ, ʪʦʣʱʠʥʘ ʘʙʘʢʩʠʘʣʴʥʦʛʦ ʵʧʠʜʝʨʤʠʩʘ ʠ 

ʪʦʣʱʠʥʘ ʮʝʥʪʨʘʣʴʥʦʡ ʚʝʥʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʚʝʣʠʯʝʥʠʝ ʧʨʠ ʩʪʨʝʩʩʝ ʪʦʣʱʠʥʳ ʤʝʟʦʬʠʣʣʘ ʣʠʩʪʘ ʤʦʞʝʪ ʙʳʪʴ 

ʢʨʠʪʝʨʠʝʤ ʦʪʙʦʨʘ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʬʦʨʤ ʧʰʝʥʠʮʳ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʦʥʪʦʛʝʥʝʟʘ. ʅʦ 

ʩʦʯʝʪʘʥʠʝ ʚ ʛʠʙʨʠʜʘʭ ʷʜʨʘ ʠ ʮʠʪʦʧʣʘʟʤʳ ʨʘʟʥʳʭ ʚʠʜʦʚ ʤʦʛʫʪ ʢʘʢ ʫʣʫʯʰʠʪʴ, ʪʘʢ ʠ 

ʫʭʫʜʰʠʪʴ ʠʭ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ. 
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ɺʧʝʨʰʝ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʢʣʘʜ ʛʦʣʦʥʘʩʽʥʥʠʭ ʨʦʩʣʠʥ ʛʝʨʙʘʨʽʶ ɺʽʥʥʠʮʴʢʦʛʦ ʢʨʘʻʟʥʘʚʯʦʛʦ 

ʤʫʟʝʶ ʟ ʢʦʣʝʢʮʽʾ ɻʝʨʙʘʨiʡ ʬʣʦʨʠ ʇʦʜiʣʣʷ. ɺʠʟʥʘʯʝʥʦ 19 ʚʠʜʽʚ ʛʦʣʦʥʘʩʽʥʥʠʭ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʝʢʦʣʦʛʽʯʥʽ ʛʨʫʧʠ ʨʦʩʣʠʥ. ʆʮʠʬʨʦʚʘʥʦ 93 ʛʝʨʙʘʨʥʽ ʣʠʩʪʠ. ɺʠʟʥʘʯʝʥʦ ʩʪʘʥ ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ, 

ʩʪʫʧʽʥʴ ʽʥʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʧʦʚʥʝʥʥʷ ʬʦʥʜʽʚ ʤʫʟʝʶ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʽʜʞʠʪʘʣʽʟʘʮʽʷ, ʛʝʨʙʘʨʽʡ, ʛʦʣʦʥʘʩʽʥʥʽ ʨʦʩʣʠʥʠ. 
 

In the master's thesis the composition of bare-seeded plants of the herbarium of the Vinnytsia 

Museum of Local Lore from the collection of the Herbarium of Podillya Flora is analyzed. 19 

species of gymnosperms were identified, ecological groups of plants were analyzed. 93 herbarium 

letters were digitized. The state of collection samples, the degree of identification and the need to 

replenish the museum's funds are determined. 

Key words: digitalization, herbarium, gymnosperms. 
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ɿ ʢʦʞʥʠʤ ʨʦʢʦʤ ʜʽʜʞʠʪʘʣʠʟʘʮʽʷ ʟʘʡʤʘʻ ʚʩʝ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʥʘʰʦʛʦ ʞʠʪʪʷ. ɿʘ ʜʘʥʠʤʠ 
ʄʽʞʥʘʨʦʜʥʦʛʦ ʩʦʶʟʫ ʝʣʝʢʪʨʦʟʚôʷʟʢʫ ʟ 2015 ʨʦʢʫ ʜʦ ʢʽʥʮʷ ʪʨʝʪʴʦʛʦ ʢʚʘʨʪʘʣʫ 2018 ʨʦʢʫ 
ʢʽʣʴʢʽʩʪʴ ɯʥʪʝʨʥʝʪ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʙʽʣʴʰʠʣʦʩʷ ʟ 43% ʥʘʩʝʣʝʥʥʷ ɿʝʤʣʽ ʜʦ 51,2%. ʆʪʞʝ, ʚ 
ʫʤʦʚʘʭ ʥʦʚʦʾ ʝʢʦʥʦʤʽʢʠ, ʧʽʜ ʯʘʩ ʞʦʨʩʪʢʦʾ ʢʦʥʢʫʨʝʥʮʽʾ, ʰʚʠʜʢʦʛʦ ʩʪʘʨʽʥʥʷ ʪʝʭʥʦʣʦʛʽʡ, 
ʧʨʦʬʝʩʽʡ, ʽʜʝʡ, ʧʨʦʥʠʢʥʝʥʥʷ ɯʥʪʝʨʥʝʪʫ ʚ ʫʩʽ ʯʘʩʪʠʥʠ ʝʢʦʥʦʤʽʢʠ, ʜʽʜʞʠʪʘʣʽʟʘʮʽʷ ʚʠʡʰʣʘ ʥʘ 
ʥʦʚʠʡ ʨʽʚʝʥʴ ʚʘʞʣʠʚʦʩʪʽ ʜʣʷ ʥʘʫʢʠ, ʩʫʩʧʽʣʴʩʪʚʘ, ʙʽʟʥʝʩʫ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ 
ʬʘʭʽʚʮʽʚ ʫ ʩʬʝʨʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʚʥʠʭ ʧʨʦʮʝʩʽʚ ʮʠʬʨʦʚʽʟʘʮʽʾ ʢʨʘʾʥ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ 
ʜʽʜʞʠʪʘʣʽʟʘʮʽʷ çʚʠʡʰʣʘè ʟ ʙʽʟʥʝʩ ʽʥʪʝʨʝʩʽʚ ʚʝʣʠʢʠʭ ʧʨʦʜʫʢʪʠʚʥʠʭ ʢʦʤʧʘʥʽʡ ʽ ʧʝʨʝʡʰʣʘ ʫ 
ʩʬʝʨʫ ʩʫʩʧʽʣʴʥʦʛʦ, ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʞʠʪʪʷ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʥʘʫʢʘ ʚʠʡʰʣʘ ʷʢ ʬʣʘʛʤʘʥ 
ʽʜʝʾ, ʘ ʙʽʟʥʝʩ ʽʥʪʝʨʝʩʠ ʩʪʘʣʠ ʦʩʥʦʚʦʶ ʨʦʟʚʠʪʢʫ ʛʣʦʙʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 
ʇʨʠ ʩʘʤʦʤʫ ʟʘʛʘʣʴʥʦʤʫ ʧʽʜʭʦʜʽ ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʠʩʪʝʤʫ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ ʩʫʢʫʧʥʽʩʪʴ 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʟ ʤʝʪʦʶ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʽʚ (ʘʙʦʥʝʥʪʽʚ) [1]. ɺ ʥʘʫʢʦʚʽʡ ʧʨʘʢʪʠʮʽ 
ʽʩʥʫʶʪʴ ʨʽʟʥʽ ʪʠʧʠ ʙʘʟ ʜʘʥʠʭ, ʱʦ ʦʭʦʧʣʶʶʪʴ ʮʠʬʨʦʚʽʟʘʮʽʻʶ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʜʽʷʣʴʥʦʩʪʽ 
ʥʘʫʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʅʘʡʙʽʣʴʰ ʚʽʜʦʤʽ ʪʘ ʧʦʰʠʨʝʥʽ ʥʘʫʢʦʤʝʪʨʠʯʥʽ ʙʘʟʠ ʜʘʥʠʭ. 
ʅʘʫʢʦʤʝʪʨʠʯʥʘ ʙʘʟʘ ʜʘʥʠʭ ï ʮʝ ʙʽʙʣʽʦʛʨʘʬʽʯʥʘ ʽ ʨʝʬʝʨʘʪʠʚʥʘ ʙʘʟʘ ʜʘʥʠʭ ʟ ʽʥʩʪʨʫʤʝʥʪʘʤʠ 

ʜʣʷ ʚʽʜʩʪʝʞʝʥʥʷ ʮʠʪʦʚʘʥʦʩʪʽ ʩʪʘʪʝʡ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ [4]. ʅʘʫʢʦʤʝʪʨʠʯʥʽ 
ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʙʫʣʠ ʟʘʧʦʯʘʪʢʦʚʘʥʽ ʚ 70-ʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʫ ʧʨʘʮʷʭ ʯʣ.-ʢʦʨ. 
ɸʅ ʋʈʉʈ ɻ.ʄ. ɼʦʙʨʦʚʘ ʽ ʧʨʦʜʦʚʞʫʶʪʴ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʪʠʩʷ. 
ɯʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʫʢʦʚʽ ʫʩʪʘʥʦʚʠ, ʥʘʧʨʠʢʣʘʜ ʙʦʪʘʥʽʯʥʽ ʩʘʜʠ: 

ʢʘʪʘʣʦʛʠ ʙʦʪʘʥʽʯʥʠʭ ʩʘʜʽʚ; ʩʠʩʪʝʤʠ ʨʝʻʩʪʨʘʮʽʾ ʙʦʪʘʥʽʯʥʠʭ ʢʦʣʝʢʮʽʡ; ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ 
ʩʠʩʪʝʤʠ; ʪʘʢʩʦʥʦʤʽʯʥʽ ʽʥʬʦʨʤʘʪʠʚʥʽ ʟʦʙʨʘʞʝʥʥʷ ʨʦʩʣʠʥ; ʝʣʝʢʪʨʦʥʥʽ ʧʫʙʣʽʢʘʮʽʾ; ʙʽʙʣʽʦʪʝʢʘ 
ʙʦʪʘʥʽʯʥʠʭ ʩʘʜʽʚ ʊʘʢʠʤ ʯʠʥʦʤ, ʩʬʦʨʤʦʚʘʥʠʡ ʟʘʛʘʣʴʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʨʦʩʪʽʚ ʬʘʭʽʚʮʽʚ 
ʙʦʪʘʥʽʢʽʚ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʞʥʦʛʦ ʯʣʝʥʘ ʩʧʽʣʴʥʦʪʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 
ʪʠʧʦʚʠʭ ʟʘʜʘʯ ʧʦ ʩʪʚʦʨʝʥʥʶ ʪʘ ʟʙʝʨʝʞʝʥʥʶ ʙʦʪʘʥʽʯʥʠʭ ʢʦʣʝʢʮʽʡ, ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʭ 
ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʨʦʩʚʽʪʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ.  
ɻʝʨʙʘʨʥʽ ʢʦʣʝʢʮʽʾ ʥʘʣʝʞʘʪʴ ʨʽʟʥʠʤ ʫʩʪʘʥʦʚʘʤ. ʊʦʤʫ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʤʘʪʠ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʡ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʜʦʚʽʜʥʠʢ ʛʝʨʙʘʨʥʠʭ ʢʦʣʝʢʮʽʡ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʢʨʘʾʥʠ, ʱʦ 
ʦʭʦʧʣʶʚʘʪʠʤʝ ʥʝ ʪʽʣʴʢʠ ʟʘʛʘʣʴʥʦʥʘʮʽʦʥʘʣʴʥʽ, ʘ ʡ ʨʝʛʽʦʥʘʣʴʥʽ ʪʘ ʤʽʩʮʝʚʽ ʢʦʣʝʢʮʽʾ, ʷʢʽ, 
ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʦʙʤʝʞʝʥʫ ʢʽʣʴʢʽʩʪʴ ʟʨʘʟʢʽʚ, ʯʘʩʪʦ ʤʽʩʪʷʪʴ ʜʫʞʝ ʚʘʞʣʠʚʽ ʜʣʷ ʥʘʫʢʠ ʤʘʪʝʨʽʘʣʠ. 
ɹʦʪʘʥʽʢʠ ʩʚʽʪʫ ʚʞʝ ʜʦʩʠʪʴ ʩʫʪʪʻʚʦ ʧʨʦʩʫʥʫʣʠʩʷ ʥʘ ʰʣʷʭʫ ʢʦʤʧ'ʶʪʝʨʠʟʘʮʽʾ ʛʝʨʙʘʨʽʾʚ, 
ʚʠʨʦʙʠʣʠ ʡ ʫʭʚʘʣʠʣʠ ʧʝʚʥʽ ʩʪʘʥʜʘʨʪʠ ʱʦʜʦ ʨʦʟʤʽʱʝʥʥʷ ʪʘʢʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʦʙʤʽʥʫ ʪʘ 
ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʝʶ. ʆʜʥʘʢ, ʧʦʧʨʠ ʟʥʘʯʥʠʡ ʦʙʩʷʛ ʚʠʢʦʥʘʥʦʾ ʨʦʙʦʪʠ, ʥʝ ʪʘʢ ʯʘʩʪʦ ʫ ʩʚʽʪʦʚʽʡ 
ʤʝʨʝʞʽ ʤʦʞʥʘ ʟʥʘʡʪʠ ʜʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʙʦʪʘʥʽʯʥʽ ʢʦʣʝʢʮʽʾ. ɼʝʷʢʽ ʧʨʘʢʪʠʯʥʽ ʢʨʦʢʠ ʟ 
ʢʦʤʧ'ʶʪʝʨʠʟʘʮʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʛʝʨʙʘʨʽʶ ʋʢʨʘʾʥʠ (KW), ʨʦʟʤʽʱʝʥʦʛʦ ʚ ɯʥʩʪʠʪʫʪʽ ʙʦʪʘʥʽʢʠ 
ʽʤ. ʄ.ɻ. ʍʦʣʦʜʥʦʛʦ, ʟʨʦʙʣʝʥʦ ʢʽʣʴʢʘ ʨʦʢʽʚ ʪʦʤʫ ï ʚʦʥʠ ʩʪʦʩʫʚʘʣʠʩʷ ʩʪʚʦʨʝʥʥʷ ʙʘʟ ʜʘʥʠʭ 
ʥʦʤʝʥʢʣʘʪʫʨʠ ʩʫʜʠʥʥʠʭ ʨʦʩʣʠʥ [2] ʽ ʙʘʟ ʜʘʥʠʭ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ ʛʨʠʙʽʚ ʟ ʚʽʜʧʦʚʽʜʥʦʶ 
ʘʪʨʠʙʫʪʠʚʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ [3, 4]. ʈʦʟʨʦʙʣʝʥʽ ʧʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ ʧʨʠʟʥʘʯʘʣʠʩʷ ʜʣʷ 
ʚʠʨʽʰʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʙʦʪʘʥʽʯʥʠʭ ʟʘʚʜʘʥʴ, ʘ ʩʘʤʝ ï ʩʪʚʦʨʝʥʥʷ ʜʦʚʽʜʢʦʚʠʭ ʙʘʟ ʜʘʥʠʭ, 
ʝʣʝʢʪʨʦʥʥʦʾ ʢʘʪʘʣʦʛʽʟʘʮʽʾ ʤʘʪʝʨʽʘʣʽʚ ʦʢʨʝʤʠʭ ʛʝʨʙʘʨʽʾʚ ʪʦʱʦ. ʎʠʬʨʦʚʽʟʘʮʽʷ ʤʘʪʝʨʽʘʣʽʚ 
ʢʦʣʝʢʮʽʡ ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ ʜʦ ʩʴʦʛʦʜʥʽ ʥʝ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ.  
ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʘʥʦ ʬʦʥʜʠ ɺʽʥʥʠʮʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʢʨʘʻʟʥʘʚʯʦʛʦ 

ʤʫʟʝʶ (VIN*), ʘ ʩʘʤʝ ɻʝʨʙʘʨʽʡ ʚʠʱʠʭ ʨʦʩʣʠʥ ʇʦʜʽʣʣʷ ɺʽʥʥʠʮʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʢʨʘʻʟʥʘʚʯʦʛʦ 
ʤʫʟʝʶ. ɻʝʨʙʘʨiʡ ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʫ 1962 ʨ. ʢʘʬʝʜʨʦʶ ʙʦʪʘʥiʢʠ ɺiʥʥʠʮʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 
ʧʝʜʘʛʦʛiʯʥʦʛʦ iʥʩʪʠʪʫʪʫ. ʇʝʨʰʽ ʬʦʥʜʠ ʛʝʨʙʘʨʽʶ ʩʬʦʨʤʦʚʘʥʽ ʟʘʚʜʷʢʠ ʟʙʦʨʘʤ ʩʪʫʜʝʥʪʽʚ 
ʽʥʩʪʠʪʫʪʫ ʧiʜ ʢʝʨiʚʥʠʮʪʚʦʤ ʚʠʢʣʘʜʘʯʘ ʢʘʬʝʜʨʠ ʇʘʣʘʤʘʨʯʫʢ ɻ.ʆ. ʫ ʪʘʢʠʭ ʨʘʡʦʥʘʭ ʢʨʽʤ 
ʇʦʜʽʣʣʷ, ʂʨʠʤ, ʂʘʨʧʘʪʠ, ʉʪʘʚʨʦʧʦʣʴʩʴʢʠʡ ʢʨʘʡ. ʌʦʥʜ ʥʘʨʘʭʦʚʫʚʘʚ ʧʦʥʘʜ 10 ʪʠʩ. ʟʨʘʟʢʽʚ 
ʬʣʦʨʠ ʽ ʙʫʚ ʧʝʨʝʜʘʥʠʡ ʜʦ ʜʦ ɺiʥʥʠʮʴʢʦʛʦ ʢʨʘʻʟʥʘʚʯʦʛʦ ʤʫʟʝʶ. ɿʙʝʨʝʞʝʥʥʷ ʪʘ ʚʝʜʝʥʥʷ ʢʘʨʪʦʢ 
ʛʝʨʙʘʨʽʶ ʧʦʢʣʘʜʝʥʦ ʥ ʥʘʫʢʦʚʦʛʦ ʧʨʘʮiʚʥʠʢʘ ʬʦʥʜiʚ ʆ. ɺʘʢʫʣʝʥʢʦ, ʧʦʧʦʚʥʝʥʥʷ ʢʦʣʝʢʮiʾ ï ʥʘ 
ʟʘʚ̔ʜʫʚʘʯʘ ʩʝʢʪʦʨʦʤ ʧʨʠʨʦʜʥʠʯʠʭ ʜʦʩʣiʜʞʝʥʴ ʥʘʫʢʦʚʦ-ʜʦʩʣiʜʥʦʛʦ ʚiʜʜiʣʫ ʤʫʟʝʶ ʗʚʦʨʩʴʢʫ 
ʆ.ɻ.. ʌʦʥʜʠ ʢʦʣʝʢʮʽʾ ʧʦʧʦʚʥʶʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʱʦʨiʯʥʠʭ (1ï2) ʝʢʩʧʝʜʠʮiʡ ʟʘʧʦʚiʜʥʠʤʠ 
ʪʝʨʠʪʦʨiʷʤʠ ʢʨʘ.ʁ ʆʙʤiʥ ʟ iʥʰʠʤʠ ʛʝʨʙʘʨiʷʤʠ ʧʨʦʪʷʛʦʤ ʽʩʥʫʚʘʥʥʷ ʢʦʣʝʢʮʽʾ, ʢʨʽʤ ʦʩʥʦʚʥʦʾ 
ʧʝʨʝʜʘʯʽ ʬʦʥʜʽʚ ʚʽʜ ʽʥʩʪʠʪʫʪʫ ʥʝ ʧʨʦʚʦʜʠʣʦʩʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʥʦʚʥʤʠ ʦʙôʻʢʪʘʤʠ ʜʣʷ 
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ʜʽʜʞʠʪʘʣʽʟʘʮʽʾ ʙʫʣʠ ʬʦʥʜʠ ɺʽʥʥʠʮʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʢʨʘʻʟʥʘʚʯʦʛʦ ʤʫʟʝʶ ʩʫʯʘʩʥʘ ʥʘʟʚʘ 
"ɻʝʨʙʘʨiʡ ʬʣʦʨʠ ʇʦʜiʣʣʷ" (14305 ʣʠʩʪʢiʚ ʟ ʽʥʚʝʥʪʘʨʥʦʶ ʢʘʨʪʦʪʝʢʦʶ ʪʘ ʯʘʩʪʢʦʚʦʶ 
ʪʦʧʦʛʨʘʬiʯʥʦʶ ʪʘ ʩʠʩʪʝʤʘʪʠʯʥʦʶ ʢʘʨʪʦʪʝʢʘʤʠ). 
ʇʣʘʥ ʨʦʙʽʪ ʟ ʜʽʜʞʠʪʘʣʽʟʘʮʽʾ ʢʦʣʝʢʮʽʾ "ɻʝʨʙʘʨiʡ ʬʣʦʨʠ ʇʦʜiʣʣʷ" ʬʦʥʜʽʚ ɺiʥʥʠʮʴʢʦʛʦ 

ʢʨʘʻʟʥʘʚʯʦʛʦ ʤʫʟʝʶ ʚʢʣʶʯʘʚ: ʚʠʟʥʘʯʝʥʥʷ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʟʨʘʟʢʽʚ ʛʝʨʪʘʨʽʶ; ʽʥʜʝʥʪʠʬʽʢʘʮʽʷ 
ʟʨʘʟʢʽʚ ʽ ʫʪʦʯʥʝʥʥʷ ʢʘʨʪʦʢ; ʮʠʬʨʦʚʽʟʘʮʽʷ ʟʨʘʟʢʽʚ ʪʘ ʩʪʚʦʨʝʥʥʷ ʙʘʟʠ ʧʝʨʝʚʝʜʝʥʥʷ 
(ʦʮʠʬʨʫʚʘʥʥʷ) ʟʨʘʟʢʽʚ; ʨʦʟʨʦʙʢʘ ʟʤʽʩʪʫ ʙʘʟʠ ʜʘʥʠʭ; ʚʥʝʩʝʥʥʷ ʧʝʨʚʠʥʥʠʭ ʜʘʥʠʭ 
ʜʽʜʞʠʪʘʣʽʟʦʚʘʥʠʭ ʦʙôʻʢʪʽʚ ʫ ʙʘʟʫ; ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʦʩʥʦʚʠ ʙʘʟʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʣʘʥʫ ʜʽʡ ʙʫʣʠ 
ʧʨʦʚʝʜʝʥʽ ʥʘʩʪʫʧʥʽ ʨʦʙʦʪʠ ʟ ʜʽʜʞʠʪʘʣʽʟʘʮʽʾ ʢʦʣʝʢʮʽʾ ʛʦʣʦʥʘʩʽʥʥʠʭ ʨʦʩʣʠʥ. 
ʆʮʠʬʨʦʚʘʥʦ 93 ʛʝʨʙʘʨʥʽ ʣʠʩʪʠ ʟ ʢʦʣʝʢʮʽʾ ʛʦʣʦʥʘʩʽʥʥʠʭ ʨʦʩʣʠʥ ɻʝʨʙʘʨiʶ ʬʣʦʨʠ ʇʦʜiʣʣʷ 

ɺʽʥʥʠʮʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʢʨʘʻʟʥʘʚʯʦʛʦ ʤʫʟʝʶ. ɸʥʘʣʽʟ ʜʘʥʠʭ ʧʦʢʘʟʘʚ, ʱʦ ʛʦʣʦʥʘʩʽʥʥʽ 
ʧʨʝʜʩʪʘʚʣʝʥʽ 93 ʟʨʘʟʢʘʤʠ ʢʦʣʝʢʮʽʾ. ɿʙʽʨ ʤʘʪʝʨʽʘʣʽʚ ʚʽʜʙʫʚʘʚʩʷ ʟ 1963 ʧʦ 1975 ʨʨ. ʅʘʡʙʽʣʴʰ 
ʘʢʪʠʚʥʽ ʟʙʦʨʠ ʜʦʩʣʽʜʞʝʥʦʾ ʛʨʫʧʠ ʨʦʩʣʠʥ ʧʨʦʭʦʜʠʣʠ ʫ ʧʝʨʽʦʜ ʟ 1963 ʧʦ 1968 ʨʨ. ʄʘʢʩʠʤʘʣʴʥʘ 
ʢʽʣʴʢʽʩʪʴ ʟʨʘʟʢʽʚ ʟʽʙʨʘʥʘ ʫ 1966 ʨ (31 ʛʝʨʙʘʨʥʠʡ ʣʠʩʪ). ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 
ʟʨʘʟʢʽʚ ʥʝ ʚʽʜʦʤʦ ʧʝʨʽʦʜ ʟʙʦʨʽʚ (26,9 % ʚʩʽʭ ʛʝʨʙʘʨʥʠʭ ʣʠʩʪʽʚ). ɸʥʘʣʽʟ ʛʝʦʛʨʘʬʽʾ ʟʽʙʨʘʥʠʭ 
ʤʘʪʝʨʽʘʣʽʚ ʜʘʥʦʾ ʛʨʫʧʠ ʨʦʩʣʠʥ ʧʦʢʘʟʘʚ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʟʨʘʟʢʽʚ ʛʦʣʦʥʘʩʽʥʥʠʭ ʢʦʣʝʢʮʽʾ ʟʽʙʨʘʥʦ ʫ 
ʤ. ɺʽʥʥʠʮʷ ʪʘ ɺʽʥʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ. ʏʘʩʪʢʘ ʪʘʢʠʭ ʨʦʩʣʠʥʥʠʭ ʟʨʘʟʢʽʚ ʩʪʘʥʦʚʠʪʴ 68% ʟʨʘʟʢʽʚ. 
12% ʟʨʘʟʢʽʚ ʛʦʣʦʥʘʩʽʥʥʠʭ ʨʦʩʣʠʥ ʟʽʙʨʘʥʽ ʚ ʂʨʠʤʫ. ʇʨʘʢʪʠʯʥʦ ʜʣʷ ʩʪʽʣʴʢʠ ʞ ʟʨʘʟʢʽʚ ʤʽʩʮʝ 
ʟʙʦʨʫ ʥʝ ʚʩʪʘʥʦʚʣʝʥʘ (16% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʙʨʦʙʣʝʥʠʭ ʛʝʨʙʘʨʥʠʭ ʣʠʩʪʽʚ ʢʦʣʝʢʮʽʾ). ʋ 
ʽʥʰʠʭ ʤʽʩʮʷʭ ʟʙʦʨʽʚ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʦ ʧʦ 1 ʟʨʘʟʢʫ. ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʤʽʩʮʴ ʟʙʦʨʫ ʫ ʤ. ɺʽʥʥʠʮʷ 
ʪʘ ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ ʯʘʩʪʽʰʝ ʛʦʣʦʥʘʩʽʥʥʽ ʟʙʠʨʘʣʠ ʫ ʅʝʤʠʨʽʚʩʴʢʦʤʫ ʜʝʥʜʨʦʧʘʨʢʫ, ʧʘʨʢʫ 
ʇôʷʪʥʠʯʘʥʠ (ʤ. ɺʽʥʥʠʮʷ), ʣʽʩ ʧʦʙʣʠʟʫ ʩʘʥʘʪʦʨʽʶ (ʤ. ʍʤʽʣʴʥʠʢ) ʪʘ ʽʥʰʽ ʤʽʩʮʷ. ɯʥʢʦʣʠ ʤʽʩʮʝ 
ʟʙʦʨʫ ʚʢʘʟʘʥʝ ʥʝ ʪʦʯʥʦ, ʥʘʧʨʠʢʣʘʜ ʜʣʷ ʟʨʘʟʢʘ ʟ ʽʥʚʝʥʪʘʨʥʠʤ ʥʦʤʝʨʦʤ ɻ-760, ɻ-799 ʚʢʘʟʘʥʦ 
ʣʘʢʦʥʽʯʥʦ ʤ. ʗʣʪʘ, ʘ ʜʣʷ ʟʨʘʟʢʘ ɻ-742 ʚʢʘʟʘʥʝ ʤ. ɺʽʥʥʠʮʷ. ɹʘʞʘʥʦ ʤʘʪʠ ʜʣʷ ʨʝʪʝʣʴʥʦʛʦ 
ʘʥʘʣʽʟʫ ʙʽʣʴʰ ʪʦʯʥʽ ʤʽʩʮʷ ʟʙʦʨʽʚ, ʱʦ ʜʦʜʘʻ ʜʦʜʘʪʢʦʚʦ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʘʥʘʣʽʟʫ. 
ɺʩʴʦʛʦ ʚʠʟʥʘʯʝʥʦ 19 ʚʠʜʽʚ ʛʦʣʦʥʘʩʽʥʥʠʭ ʨʦʩʣʠʥ 2 ʢʣʘʩʽʚ 3 ʧʦʨʷʜʢʽʚ. ʈʦʩʣʠʥʠ ʥʘʣʝʞʘʣʠ 4 

ʨʦʜʠʥʘʤ ʽ 6 ʨʦʜʘʤ. ʈʦʜʠʥʘ Pinaceae ʙʫʣʘ ʥʘʡʯʠʩʝʣʴʥʽʰʘ ʽ ʥʘʣʽʯʫʚʘʣʘ 4 ʨʦʜʠ 15 ʚʠʜʽʚ. ʇʨʠ 
ʨʦʙʦʪʽ ʟ ʛʝʨʙʘʨʥʠʤʠ ʟʨʘʟʢʘʤʠ, ʷʢʽ ʚʞʝ ʧʨʦʡʰʣʠ ʯʘʩʪʠʥʫ ʮʠʬʨʦʚʽʟʘʮʽʾ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʝʷʢʽ 
ʤʘʪʝʨʽʘʣʠ ʤʘʶʪʴ ʙʫʪʠ ʫʪʦʯʥʝʥʽ. ʅʘʧʨʠʢʣʘʜ, ʜʘʥʽ ʧʨʦ ʤʽʩʮʝ ʟʙʦʨʫ, ʜʘʪʫ ʟʙʦʨʫ ʘʙʦ ʚʽʜʩʫʪʥʽ, 
ʘʙʦ ʥʝ ʧʦʚʥʽ. ɼʝʷʢʽ  ʛʝʦʛʨʘʬʽʯʥʽ ʥʘʟʚʠ ʥʝ ʚʽʜʧʦʚʽʜʘʣʠ ʜʽʡʩʥʦʩʪʽ, ʘʙʦ ʟʘʩʪʘʨʽʣʽ. ʂʨʽʤ ʪʦʛʦ, 
ʜʝʷʢʽ ʙʦʪʘʥʽʯʥʽ ʥʘʟʚʠ ʧʦʪʨʝʙʫʚʘʣʠ ʧʝʚʥʦʛʦ ʫʪʦʯʥʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʪʝʨʽʘʣ ʧʦʪʨʝʙʫʻ 
ʜʦʜʘʪʢʦʚʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʦʙʨʦʙʢʠ. 
ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ʟ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʝʨʝʚʝʜʝʥʦ ʜʝʷʢʽ ʛʝʨʙʘʨʥʽ ʟʨʘʟʢʠ ʫ 

ʽʥʰʽ ʩʠʩʪʝʤʘʪʠʯʥʽ ʢʘʪʝʛʦʨʽʾ ʘʙʦ ʦʙôʻʜʥʘʥʽ ʨʘʟʦʤ. ɺʠʜ Larix rossica (Rgl.) Iljinsky, ʚʢʘʟʘʥʠʡ ʫ 
ʛʝʨʙʘʨʥʠʭ ʟʨʘʟʢʘʭ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʩʫʯʘʩʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʤʘʻ ʨʘʥʛ ʬʦʨʤʠ Larix decidua var. 
russica (Endl.) Henkel & W.Hochst.  ʽ ʥʘʨʘʟʽ ʦʙôʻʜʥʘʥʠʡ ʟ ʚʠʜʦʤ Larix decidua Mill . [51], ʭʦʯʘ 
ʜʦʚʦʣʽ ʯʘʩʪʦ ʜʘʥʘ ʬʦʨʤʘ ʫ ʨʦʩʽʡʩʴʢʦʤʦʚʥʠʭ ʜʞʝʨʝʣʘʭ ʚʢʘʟʫʻʪʴʩʷ ʷʢ ʩʘʤʦʩʪʽʡʥʘ. ʅʘʤʠ ʙʫʣʘ 
ʧʨʠʡʥʷʪʘ ʩʫʯʘʩʥʘ ʻʚʨʦʧʝʡʩʴʢʘ ʢʣʘʩʠʬʽʢʘʮʽʷ.  ɸʥʘʣʦʛʽʯʥʦ ʙʫʚ ʦʙôʻʜʥʘʥʽ ʚʠʜ Larix europeae 
DC. ʟ Larix decidua (ʤʦʜʨʠʥʘ ʻʚʨʦʧʝʡʩʴʢʘ). ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʜ Larix decidua ʦʙôʻʜʥʘʚ ʜʚʘ ʚʠʜʠ 
ʽ ʦʜʥʫ ʬʦʨʤʫ (ʦʜʠʥʠʮʶ ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʦʛʦ ʨʘʥʛʫ). ɺʢʘʟʘʥʠʡ ʫ ʛʝʨʙʘʨʥʠʭ ʟʨʘʟʢʘʭ Pinus 
sibirica Du Tour. ʚʢʣʶʯʝʥʠʡ ʥʘʤʠ ʟʘ ʩʫʯʘʩʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʜʦ ʬʦʨʤʠ Pinus cembra var. 
sibirica (Du Tour) G.Don in J.C.Loudon, Hort. Brit. 
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ɻɽʆʍʀʄʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ʇʈʀʈʆɼʅʓʍ ɻɸɿʆɺ  

ɹʋʍɸʈʆ-ʍʀɺʀʅʉʂʆɻʆ ʈɽɻʀʆʅɸ 

 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʛʘʟʦʚ 

ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʭ, ʥʝʬʪʝʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʭ ʠ ʥʝʬʪʝʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɹʫʭʘʨʦ-

ʍʠʚʠʥʩʢʦʛʦ ʨʝʛʠʦʥʘ. ɸʥʘʣʠʟʠʨʦʚʘʥʦ ʠʟʤʝʥʝʥʠʝ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʘʟʦʚ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʬʘʮʠʘʣʴʥʳʭ ʟʦʥ (ʣʘʛʫʥʥʳʭ, ʨʠʬʦʚʳʭ, ʜʝʧʨʝʩʩʠʦʥʥʳʭ) ʧʦ ʨʘʟʨʝʟʫ ʠ ʧʦ ʧʣʦʱʘʜʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʣʝʞʴ, ʛʘʟ, ʫʛʣʝʚʦʜʦʨʦʜ, ʤʝʪʘʥ, ʬʘʮʠʷ. 

 

The article presents the results of studying the chemical composition of gas condensate, oil and 

gas condensate and oil and gas fields in the Bukhara-Khiva region. Changes in geochemical 

parameters of gases from various facies zones (lagoon, reef, depression) by section and area are 

analyzed. 

Key words: deposit, gas, hydrocarbon, methane, facies. 

 

ʅʘʩʪʦʷʱʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʛʘʟʦʚ 

ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ (ʋɺ) ʩʢʦʧʣʝʥʠʡ, ʛʝʥʝʨʠʨʦʚʘʥʥʳʤ ʆɺ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ (ʪʝʨʨʠʛʝʥʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʤʝʣʘ, ʥʠʞʥʝ- ʠ ʩʨʝʜʥʝʡ ʶʨʳ) ʠ ʤʦʨʩʢʦʡ (ʢʘʨʙʦʥʘʪʥʘʷ ʬʦʨʤʘʮʠʷ ʚʝʨʭʥʝʡ ʶʨʳ) 

ʬʘʮʠʷʤʠ ʠ ʚʳʷʚʣʝʥʠʶ ʠʭ ʯʝʨʪ. ɻʘʟʳ ʫʩʪʘʥʦʚʣʝʥʳ ʦʪ ʤʝʣʦʚʳʭ ʜʦ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚ 

ʜʠʘʧʘʟʦʥʝ ʛʣʫʙʠʥ 350-3800ʤ.  

ɿʘ ʦʩʥʦʚʫ ʦʧʠʩʘʥʠʷ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʦʙʣʠʢʘ ʛʘʟʦʚ ʙʳʣʠ ʚʟʷʪʳ ʭʠʤʠʯʝʩʢʠʝ ʪʠʧʳ ʛʘʟʦʚ ʧʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʀ.ʉ. ʉʪʘʨʦʙʠʥʮʘ, ɺ.ɽ. ʅʘʨʠʞʥʦʡ, ɼ. ʉʠʨʘʞʠʜʠʥʦʚʘ ʠ ʜʨ. 

ɺ ɹʫʭʘʨʦ-ʍʠʚʠʥʩʢʦʤ ʨʝʛʠʦʥʝ ʦʙʥʘʨʫʞʝʥʳ ʋɺ ʟʘʣʝʞʠ ʨʘʟʣʠʯʥʦʛʦ ʬʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ 

(ʥʝʬʪʷʥʳʝ, ʛʘʟʦʥʝʬʪʷʥʳʝ, ʥʝʬʪʝʛʘʟʦʚʳʝ, ʥʝʬʪʝʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʝ, ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʝ ʠ 

ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʝ ʩ ʥʝʬʪʷʥʦʡ ʦʪʦʨʦʯʢʦʡ). ʇʨʠʯʝʤ, ʢʘʢ ʦʙʱʝʝ ʯʠʩʣʦ ʛʘʟʦʚʳʭ ʟʘʣʝʞʝʡ, ʪʘʢ ʠ 

ʩʫʤʤʘ ʠʭ ʟʘʧʘʩʦʚ ʧʨʝʚʦʩʭʦʜʠʪ ʯʠʩʣʦ ʥʝʬʪʷʥʳʭ ʟʘʣʝʞʝʡ ʠ ʩʫʤʤʫ ʠʭ ʟʘʧʘʩʦʚ.  

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʛʘʟʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʟʦʥʘʭ ʜʦʚʦʣʴʥʦ 

ʨʘʟʥʦʦʙʨʘʟʥʳʡ [1-6].  

ʅʘ ɹʫʭʘʨʩʢʦʡ ʩʪʫʧʝʥʠ ʛʘʟʳ ʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦ ʋɺ ʩʦʩʪʘʚʫ ʚ ʦʩʥʦʚʥʦʤ ʦʪʥʦʩʷʪʩʷ ʢ 

ʩʫʭʠʤ (ʨʠʩ. 1.). ʉʦʜʝʨʞʘʥʠʝ ʤʝʪʘʥʘ ʚ ʥʠʭ ʜʦʩʪʠʛʘʝʪ 98,5%. ʅʘ ʦʪʜʝʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ 

ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʩʪʫʧʝʥʠ (ʂʘʨʘʫʣʙʘʟʘʨ, ʐʫʨʪʝʧʝ, ʍʦʜʞʠʭʘʡʨʘʤ, ʖʞʥʳʡ ʄʫʙʘʨʝʢ, 

ʖʣʜʫʟʢʘʢ) ʦʪʤʝʯʝʥʳ ʧʦʣʫʞʠʨʥʳʝ ʛʘʟʳ.  

ʉʦʩʪʘʚ ʛʘʟʦʚ ʢʘʨʙʦʥʘʪʥʦʡ ʬʦʨʤʘʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʭ ʟʦʥʘʭ ʢʘʢ ʧʦ 

ʨʘʟʨʝʟʫ, ʪʘʢ ʧʦ ʧʣʦʱʘʜʠ ʠʟʤʝʥʷʝʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ (ʨʠʩ.1.). ʊʘʢ, ʛʘʟʳ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʂʘʛʘʥʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʙʦʣʝʝ ʤʝʪʘʥʦʚʳʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʶʞʥʦʡ ʯʘʩʪʴʶ (ʉʘʨʳʪʘʰ, 

ʂʘʨʘʫʣʙʘʟʘʨ, ɼʞʘʨʢʘʢ). ʅʘ ʄʫʙʘʨʝʢ-ɸʟʣʷʨʪʝʧʠʥʩʢʦʤ ʚʘʣʫ ʚ ʛʘʟʘʭ, ʧʦ ʤʝʨʝ ʧʦʛʨʫʞʝʥʠʷ 

ʧʣʘʩʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʦʤʦʣʦʛʦʚ ʤʝʪʘʥʘ (ʉ2+ʚʳʩʰʠʝï 9,0ï12,0%).  

ɻʘʟʳ ʂʘʥʜʳʤʩʢʦʛʦ ʧʦʜʥʷʪʠʷ, ʚ ʦʩʥʦʚʥʦʤ, ʩʫʭʠʝ (ʉ2+ʚʳʩʰʠʝ ï 2,0-7,0%). ʂʦʣʠʯʝʩʪʚʦ ʉʅ4 

ʠʟʤʝʥʷʝʪʩʷ ʦʪ 85,7 ʜʦ 94,7%. ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ ʪʘʢʠʤ ʞʝ ʩʦʩʪʘʚʦʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʛʘʟʳ 

ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʭ ʟʘʣʝʞʝʡ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʀʩʧʘʥʣʳ-ʏʘʥʜʳʨʩʢʦʛʦ (ʏʘʥʜʳʨʩʢʘʷ ʟʦʥʘ) 

ʠ ɼʝʥʛʠʟʢʫʣʴʩʢʦʛʦ ʧʦʜʥʷʪʠʡ (ɼʝʥʛʠʟʢʫʣʴ, ʍʘʫʟʘʢ, ʋʨʪʘʙʫʣʘʢ). ɻʘʟʳ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʀʩʧʘʥʣʳ-ʏʘʥʜʳʨʩʢʦʛʦ (ʂʨʫʢ, ɿʘʧʘʜʥʳʡ ʂʨʫʢ), ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɼʝʥʛʠʟʢʫʣʴʩʢʦʛʦ, 

ʂʫʣʪʘʢʩʢʦʛʦ ʧʦʜʥʷʪʠʡ (ɼʞʘʨʯʠ, ʋʟʫʥʯʘʢ, ɻʘʨʙʠʡ ʉʘʙʦ) ʠ ɹʝʰʢʝʥʪʩʢʦʛʦ (ʄʠʨʤʠʨʦʥ, ʗʥʛʠ 

ʂʘʨʘʪʝʧʝ ʠ ʜʨ.) ʧʨʦʛʠʙʦʚ ʠʟ ʨʠʬʦʚʦʡ ʠ ʜʝʧʨʝʩʩʠʦʥʥʦʡ ʬʘʮʠʡ ʙʦʣʝʝ ʦʙʦʛʘʱʝʥʳ ʉ2+ʚʳʩʰʠʝ. 

ɺʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʉ2+ʚʳʩʰʠʝ (10,6-15,0%) ʦʪʤʝʯʝʥʳ ʚ ʥʝʢʦʪʦʨʳʭ ʩʢʚʘʞʠʥʘʭ ʂʦʢʜʫʤʘʣʘʢʘ, 
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ʉʝʚʝʨʥʦʛʦ ʐʫʨʪʘʥʘ, ʐʘʢʘʨʙʫʣʘʢʘ ʠ ʜʨ. ɺ ʮʝʣʦʤ, ʜʣʷ ʚʝʨʭʥʝʶʨʩʢʠʭ ʛʘʟʦʚ ʭʘʨʘʢʪʝʨʥʦ 

ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʉ2+ʚʳʩʰʠʝ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʜʝʧʨʝʩʩʠʦʥʥʦʡ ʢ ʨʠʬʦʚʦʡ ʠ ʰʝʣʴʬʦʚʦʡ 

ʟʦʥʘʤ.  

 
ʈʠʩ. 1. ʀʟʤʝʥʝʥʠʝ ʤʝʪʘʥʘ ʠ ʝʛʦ ʛʦʤʦʣʦʛʦʚ ʩ ʛʣʫʙʠʥʦʡ 

ɺ ʦʙʲʝʤʝ ʪʝʨʨʠʛʝʥʥʦ-ʩʫʙʫʛʣʝʥʦʩʥʦʡ ʬʦʨʤʘʮʠʠ ʚʳʷʚʣʝʥʳ ʟʘʣʝʞʠ ʋɺ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʏʘʨʜʞʦʫʩʢʦʡ ʪʫʧʝʥʠ (ɼʘʷʭʘʪʳʥʝ, ʍʘʜʞʠʢʘʟʛʘʥʝ, 

ʉʝʚʝʨʥʳʡ ʉʫʟʴʤʝ, ɸʢʢʫʤʝ, ʇʘʨʩʘʥʢʫʣʴ, ʊʫʤʘʨʠʩ, ʂʘʨʦʤʘʪ ʠ ʜʨ.). ɺ ʛʘʟʘʭ (ɼʘʷʭʘʪʳʥ, 

ʍʦʜʞʠʢʘʟʛʘʥ, ɼʠʚʘʣʢʘʢ, ʋʟʫʥʯʘʢ, ʏʘʢʢʘʢʫʤ ʠ ʜʨ.) ʢʦʣʠʯʝʩʪʚʦ ʤʝʪʘʥʘ ʫʤʝʥʴʰʘʝʪʩʷ (74,5-

85,0%),  ʝʛʦ ʛʦʤʦʣʦʛʠ ʧʦʚʳʰʘʶʪʩʷ ʉ2+ʚʳʩʰʠʝ ʜʦ 10,0- 20,2%.  ɺʳʩʦʢʦʞʠʨʥʳʝ (30,48-36,53%) 

ʛʘʟʳ ʦʪʤʝʯʝʥʳ ʥʘ ɼʘʷʭʘʪʳʥʝ (ʩʢʚ.3), ʍʦʜʞʠʢʘʟʛʘʥʝ (ʩʢʚ.4), ʞʠʨʥʳʝ ï ʥʘ ɼʘʷʭʘʪʳʥʝ (ʩʢʚ.1), 

ʃʘʛʫʥʥʘʷ ʬʘʮʠʷ

ʈʠʬʦʚʘʷ ʠ ʜʝʧʨʝʩʩʠʦʥʥʘʷ ʬʘʮʠʷ

ʊʝʨʨʠʛʝʥʥʦ-ʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ
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ɸʢʢʫʤ-ʇʘʨʩʘʥʢʫʣʝ (ʩʢʚ.1) ʠ ɼʠʚʘʣʢʘʢʝ (ʩʢʚ.9). ɺ ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪ 

ʞʠʨʥʦʩʪʠ ʛʘʟʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʪ.ʝ. ʤʝʥʷʝʪʩʷ ʦʪ ʩʫʭʦʛʦ ʜʦ ʧʦʣʫʞʠʨʥʦʛʦ (ʍʘʫʟʘʢ, ʩʢʚ.1, 

ʉʘʨʳʢʫʤ), ʞʠʨʥʦʛʦ (ʂʘʥʜʳʤʩʢʦʝ ʧʦʜʥʷʪʠʝ) ʠ ʚʳʩʦʢʦʞʠʨʥʦʛʦ (ʋʯʢʳʨ-ʇʠʪʥʷʢʩʢʠʡ ʚʘʣ). 

ʃʠʰʴ ʛʘʟ ʊʫʤʘʨʠʩʘ ʷʚʣʷʝʪʩʷ ʩʫʭʠʤ. ɺ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦ ʧʨʦʬʠʣʶ ʊʫʤʘʨʠʩ ï ɼʘʷʭʘʪʳʥ ï 

ɻʫʛʫʨʪʣʠ (ʈʝʩʧʫʙʣʠʢʘ ʊʫʨʢʤʝʥʠʩʪʘʥ) ʚ ʛʘʟʘʭ ʠʟ ʩʨʝʜʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ (ʪʘʙʣ.1) 

ʫʤʝʥʴʰʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʤʝʪʘʥʘ (ʦʪ 86,16% ʜʦ 70,9%) ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʚʦʟʨʘʩʪʘʥʠʝ 

ʉ2+ʚʳʩʰʠʝ(ʦʪ 6,23%ʜʦ 25,9%). ʊʦ ʝʩʪʴ ʛʘʟʳ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɼʘʷʭʘʪʳʥ ʠ ɻʫʛʫʨʪʣʠ ʩʪʘʥʦʚʷʪʩʷ 

ʙʦʣʝʝ ʞʠʨʥʳʤʠ. 

ʊʘʙʣʠʮʘ 1. 

ʀʟʤʝʥʝʥʠʝ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʘʟʦʚ ʪʝʨʨʠʛʝʥʥʦ-ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʦ ʧʨʦʬʠʣʶ 

ʊʋʄɸʈʀʉï ɼɸʗʍɸʊʓʅ ïɻʋɻʋʈʊʃʀ 

 

 

ʊʋʄɸʈʀʉ, 

ʉʢʚ.1 

(ʩʣʘʙʳʡ ʛʘʟ) 

ɼɸʗʍɸʊʓʅ, 

ʉʢʚ.1,3 

(ʛʘʟ+ʢʦʥʜ) 

ɻʋɻʋʈʊʃʀ, 

ʉʢʚ.1 

(ʛʘʟ) 

ʀʥʪʝʨʚʘʣ 2290-2248 2261-2273ʤ 

2340-2352ʤ 

2184, 2218ʤ 

ʉʦʜʝʨʞʘʥʠʝ, 

%: ʤʝʪʘʥʘ 

 

86,16 

 

70,9-77,2 

 

82,7-84,7 

 

ʊʷʞʝʣʳʭ ʋɺ 

ʉ2+ʚʳʩʰʠʝ 

6,23 19,8-25,9 11,2-12,5 

ɸʟʦʪʘ 7,47 2,4-2,6 4,55 

ʉʆ2 0,11 0,2-0,6 0,65-1,51 

 

ɺʦ ʚʩʝʭ ʛʘʟʘʭ, ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ (0,18-16,8%), 

ʩʝʨʦʚʦʜʦʨʦʜ (ʩʣʝʜʳ-6,28%), ʘʟʦʪ (2,3-15,56%), ʛʝʣʠʡ (0,001-2,02%) ʠ ʚʦʜʦʨʦʜ (0,001-0,3%) 

ʘʚʪʦʭʪʦʥʥʦʛʦ ʠ ʘʣʣʦʭʪʦʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʡ.  

ɺ ʛʘʟʘʭ ʤʝʣʘ, ʥʠʞʥʝ- ʠ ʩʨʝʜʥʝʡ ʶʨʳ ʩʝʨʦʚʦʜʦʨʦʜ ʠ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʧʦʯʪʠ ʦʪʩʫʪʩʪʚʫʝʪ. ɺ 

ʚʝʨʭʥʝʶʨʩʢʠʭ ʛʘʟʘʭ ʦʥ ʨʘʩʧʨʝʜʝʣʝʥ ʢʨʘʡʥʝ ʥʝʨʘʚʥʦʤʝʨʥʦ ʠ ʠʤʝʝʪ ʨʘʟʣʠʯʥʳʡ ʛʝʥʝʟʠʩ. ɺ 

ʛʘʟʘʭ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɹʫʭʘʨʩʢʦʡ ʩʪʫʧʝʥʠ ʩʝʨʦʚʦʜʦʨʦʜ ʦʪʩʫʪʩʪʚʫʝʪ, ʚ ʶʞʥʦʡ ʝʝ ʯʘʩʪʠ 

ʩʦʩʪʘʚʣʷʝʪ 0,06 - 0,25%; ʚ  ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɻʫʛʫʨʪʣʠʥʩʢʦʛʦ ʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʂʘʥʜʳʤʩʢʦʛʦ 

ʧʦʜʥʷʪʠʡ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʝʨʦʚʦʜʦʨʦʜʘ ʩʦʩʪʘʚʣʷʝʪ ï 0,09-0,18%; ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʂʘʥʜʳʤʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ï 0,52-2,75%; ɼʝʥʛʠʟʢʫʣʴʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ï 3,0-6,05%; ʀʩʧʘʥʣʳ-

ʏʘʥʜʳʨʩʢʦʛʦ ʧʦʜʥʷʪʠʷ-0,03-3,63%. ʆʪ ʩʣʝʜʦʚʳʭ ʢʦʣʠʯʝʩʪʚ ʜʦ ʥʠʟʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʩʝʨʦʚʦʜʦʨʦʜʘ ʩʚʦʡʩʪʚʝʥʥʦ ʛʘʟʘʤ ʂʫʣʪʘʢʩʢʦʛʦ ʧʦʜʥʷʪʠʷ, ɹʝʰʢʝʥʪʩʢʦʛʦ ʧʨʦʛʠʙʘ ʠ ɹʫʭʘʨʩʢʦʡ 

ʩʪʫʧʝʥʠ. ɺ ʮʝʣʦʤ, ʤʘʣʦʩʝʨʥʠʩʪʳʝ ʛʘʟʳ ʦʙʳʯʥʦ ʧʨʠʫʨʦʯʝʥʳ ʢ ʥʝʬʪʝʛʘʟʦʚʳʤ ʟʘʣʝʞʘʤ ʩ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʦʥʜʝʥʩʘʪʘ (53-157 ʛ/ʩʤ
3
), ʘ ʚʳʩʦʢʦʩʝʨʥʠʩʪʳʝ - ʢ 

ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʤ ʟʘʣʝʞʘʤ ʩ ʥʠʟʢʠʤ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝʤ (12-41 ʛ/ʩʤ
3
). ɺʳʩʦʢʦʝ (4,08-75,8%) ʠ 

ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʦʝ (9,19-13,18%) ʢʦʣʠʯʝʩʪʚʦ ʩʝʨʦʚʦʜʦʨʦʜʘ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʛʘʟʘʭ XV ʠ XV 

ʨʠʬʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʥʝʢʦʪʦʨʳʭ ʩʢʚʘʞʠʥ ʩʣʝʜʫʶʱʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ: ɿʘʧʘʜʥʳʡ ʍʦʜʞʠ, 

ʂʫʚʘʯʠ, ʋʨʪʘʙʫʣʘʢ, ɼʝʥʛʠʟʢʫʣʴ, ʍʘʫʟʘʢ, ʊʝʛʝʨʤʝʥ, ɿʘʧʘʜʥʳʡ ʂʨʫʢ, ʏʝʛʘʨʘ, ɿʘʧʘʜʥʘʷ ʠ 

ɺʦʩʪʦʯʥʘʷ ʏʝʛʘʨʘ.  

ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚʝʨʭʥʝʶʨʩʢʠʝ ʛʘʟʳ ɹʫʭʘʨʩʢʦʡ ʩʪʫʧʝʥʠ 

ʥʠʟʢʦʫʛʣʝʢʠʩʣʳʝ ʠ ʫʛʣʝʢʠʩʣʳʝ, ʏʘʨʜʞʦʫʩʢʦʡ - ʫʛʣʝʢʠʩʣʳʝ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ (10,9-16,8%) ʦʪʤʝʯʝʥʳ ʥʘ ʦʪʜʝʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʀʩʧʘʥʣʳ-

ʏʘʥʜʳʨʩʢʦʛʦ ʧʦʜʥʷʪʠʷ.  

ʉʦʜʝʨʞʘʥʠʝ N2 (2,3 ï 5%) ʦʙʳʯʥʦ ʙʣʠʟʢʦ ʢ ʬʦʥʦʚʳʤ ʟʥʘʯʝʥʠʷʤ ʜʣʷ ʛʘʟʦʚ ʤʝʟʦʟʦʡʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ. ʅʘ ʦʪʜʝʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ (ʂʘʨʘʢʪʘʡ, ʖʞʥʳʡ ʄʫʙʘʨʝʢ, ɸʣʘʪ ʠ ʜʨ.) ʚ ʛʘʟʘʭ 

ʦʪʤʝʯʘʝʪʩʷ ʧʣʘʚʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʘʟʦʪʘ ʧʨʠ ʧʝʨʝʭʦʜʝ ʠʟ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʢ ʤʝʣʦʚʳʤ. 

ɸʥʘʣʦʛʠʯʥʦʝ ʠʟʤʝʥʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʩʪʨʫʢʪʫʨʘʭ, ʦʩʣʦʞʥʝʥʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ 

ʥʘʨʫʰʝʥʠʷʤʠ ʠʣʠ ʠʤʝʶʱʠʭ ʤʠʥʠʤʘʣʴʥʫʶ ʤʦʱʥʦʩʪʴ ʧʦʢʨʳʰʝʢ.  
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ʂʦʣʠʯʝʩʪʚʦ ʛʝʣʠʷ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,001 ʜʦ 0,094%. ɺ ʙʦʣʝʝ 30% ʠʟʫʯʝʥʥʳʭ ʧʨʦʙ 

(ɼʠʚʘʣʢʘʢ, ʂʦʢʜʫʤʘʣʘʢ, ʐʫʨʪʘʥ ʠ ʜʨ.) ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʝʣʠʷ ʧʨʝʚʳʰʘʝʪ ʬʦʥʦʚʳʝ ʟʥʘʯʝʥʠʷ 

ʜʣʷ ʤʝʟʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʤʦʣʦʜʳʭ ʧʣʘʪʬʦʨʤ (0,001-0,01%).  

ʂʦʥʮʝʥʪʨʘʮʠʷ ʅ2 ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,001 ʜʦ 0,78%. ʇʦʚʳʰʝʥʥʦʝ ʝʛʦ ʟʥʘʯʝʥʠʝ ʦʪʤʝʯʝʥʳ ʚ 

ʛʘʟʘʭ ʂʫʣʴʙʝʰʢʘʢʘ, ʀʣʠʤʘ, ʂʦʢʜʫʤʘʣʘʢʘ ʠ ʜʨ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʭʘʨʘʢʪʝʨʥʦ 

ʜʣʷ ʛʘʟʦʚ ʢʘʨʙʦʥʘʪʥʦʡ ʶʨʳ ʂʫʣʪʘʢʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʠ ɹʝʰʢʝʥʪʩʢʦʛʦ ʧʨʦʛʠʙʘ (ʪʘʙʣ.2).  

ʊʘʙʣʠʮʘ 2 

ʉʦʜʝʨʞʘʥʠʝ ʚʦʜʦʨʦʜʘ ʚ ʛʘʟʘʭ  

ʄʝʩʪʦʨʦʞʜʝʥʠʝ, 

ʧʣʦʱʘʜʴ 
ˉ ʩʢʚ. ʀʥʪʝʨʚʘʣ ʧʝʨʬʦʨʘʮʠʠ, ʤ ʅ2,% 

ʗʥʛʠ ʂʘʨʘʪʝʧʘ 9 3560-3545, 3583-3577 10,0-14,7 

ʂʦʢʜʫʤʘʣʘʢ 2 2906-2899 0,15 

ʂʫʣʪʘʢ 10 3030-3020 0,003 

ʇʘʤʫʢ 8, 11 2763-2771, 3027-3036 0,005-0,46 

ɿʘʧʘʜʥʳʡ ɸʣʘʥ 3 3092-3082 0,03 

ʏʠʩʪʦʥ 1 3040-3034 0,01 

ʖʞʥʳʡ ɸʣʘʥ 3 3137-3130 0,06 

ʐʫʨʪʘʥ 1 2926-2916 0,64 

ʀʣʠʤ 7 
3116-3111,  

3139-3137 
2,6-8,9 

ʏʫʥʘʛʘʨ 9 3533-3529 0,3 

ʍʘʥʦʙʘʜ 2 3194-3182 0,23 

ʐʘʢʘʨʙʫʣʘʢ 4 3780-3770 0,01 

ʏʠʣʴʢʫʚʘʨ 
7 3522-3514 3,58 

9 3541-3517 0,0002 

ʂʘʤʘʨ 1 3304-3300 0,01 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʙʣʠʟʠ ʨʘʟʣʦʤʦʚ ï ʉʝʚʝʨʥʳʡ 

ʄʫʙʘʨʝʢ (ʩʢʚ.16), ʂʝʤʘʯʠ (ʩʢʚ.2), ʋʨʪʘʙʫʣʘʢ (ʩʢʚ.2), ʂʦʢʜʫʤʘʣʘʢ (ʩʢʚ.2), ʖʞʥʳʡ ɸʣʘʥ 

(ʩʢʚ.3), ʇʘʤʫʢ (ʩʢʚ.11, 8), ʍʘʫʟʘʢ (ʩʢʚ.1), ɸʪʘʤʫʨʘʜ (ʩʢʚ.1), ʗʥʛʠ ʂʘʨʘʪʝʧʝ (ʩʢʚ.9), ʏʠʣʴʢʫʚʘʨ 

ʠ ʜʨ., ʦʪʤʝʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʛʦʤʦʣʦʛʦʚ ʤʝʪʘʥʘ, ʫʛʣʝʢʠʩʣʦʛʦ 

ʛʘʟʘ, ʘʟʦʪʘ, ʛʝʣʠʷ ʠ ʚʦʜʦʨʦʜʘ.  

ɻʝʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʵʪʘʥʦʚʳʡ ʉ2/ʉ3 ʠ ʙʫʪʘʥʦʚʳʡ iC4/nC4 ʧʦʢʘʟʘʪʝʣʠ) 

ʠʟʫʯʝʥʥʳʭ ʛʘʟʦʚ ʧʦ ʦʪʜʝʣʴʥʳʤ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʟʦʥʘʤ ʧʦʢʘʟʘʣ:  

ʆʪʥʦʰʝʥʠʝ ʠʟʦʙʫʪʘʥʘ ʢ ʥʦʨʤʘʣʴʥʦʤʫ ʙʫʪʘʥʫ (iʉ4/nʉ4ï0,3-1,8) ʠ ʵʪʘʥʘ ʢ ʧʨʦʧʘʥʫ (ʉ2/ʉ3 ï

1,3-7,2) ʚ ʛʘʟʘʭ ʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ  ʢʦʣʝʙʣʶʪʩʷ ʚ ʙʦʣʴʰʠʭ ʧʨʝʜʝʣʘʭ. ɺʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ 

ʉ2/ʉ3 (21,0-26,2) ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʛʘʟʦʚ ʛʘʟʦʚʳʭ ʟʘʣʝʞʝʡ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɻʘʟʣʠ, ʉʘʨʳʯʘ ʠ 

ʋʚʘʜʘ. ʅʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʉ2/ʉ3 (1,6-2,5), (iʉ4/nʉ4ï 0,5-0,6) ʧʨʠʩʫʱʠ 

ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʥʝʬʪʷʥʳʤ ʟʘʣʝʞʘʤ (ʂʘʨʘʫʣʙʘʟʘʨ, ɸʢʜʞʘʨ, ʖʣʜʫʟʢʘʢ). 

ɼʣʷ ʛʘʟʦʚ ʚʝʨʭʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʣʘʛʫʥʥʦʡ ʬʘʮʠʠ (ʂʫʣʴʙʝʰʢʘʢʩʢʦʝ ʠ ʂʘʥʜʳʤʩʢʦʝ, 

ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ɼʝʥʛʠʟʢʫʣʴʢʦʛʦ ʠ ʀʩʧʘʥʣʳ-ʏʘʥʜʳʨʩʢʦʛʦ ʧʦʜʥʷʪʠʡ) ʟʥʘʯʝʥʠʝ ʛʘʟʦʚʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʦʩʥʦʚʥʦʤ ʠʟʤʝʥʷʶʪʩʷ ʚ ʙʦʣʝʝ ʫʟʢʠʭ ʧʨʝʜʝʣʘʭ (iʉ4/nʉ4ï0,7-1,4; ʉ2/ʉ3 ï 3,4-7,2), 

ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʛʘʟʦʚ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʭ ʟʘʣʝʞʝʡ [7]. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʚ ʦʪʜʝʣʴʥʳʭ 

ʨʘʡʦʥʘʭ ʧʦ ʧʦʢʘʟʘʪʝʣʶ iʉ4/nʉ4 (ʤʝʥʴʰʝ 0,6) ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʂʫʰʠʤʯʘ, ʏʝʛʘʨʘʢʫʤ, 

ʂʫʤʣʠ, ʏʘʢʢʘʢʫʤ, ʚʦʟʤʦʞʥʦ ʥʘʣʠʯʠʝ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʡ ʟʘʣʝʞʠ ʩ ʥʝʬʪʷʥʦʡ ʦʪʦʨʦʯʢʦʡ. 

ʇʦʢʘʟʘʪʝʣʠ ʛʘʟʦʚ ʠʟ ʙʘʨʴʝʨʥʦ-ʨʠʬʦʚʦʡ ʟʦʥʳ (ɼʞʘʨʯʠ, ʋʤʠʜ, ʄʘʨʢʦʚʩʢʦʝ, ʉʝʚʝʨʥʳʡ 

ʋʨʪʘʙʫʣʘʢ, ʋʨʪʘʙʫʣʘʢ, ʏʝʛʘʨʘ) ʠ ʜʝʧʨʝʩʩʠʦʥʥʦʡ ʬʘʮʠʠ (ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʦʝ ʧʣʘʩʪʦʚʦʝ 

ʜʘʚʣʝʥʠʝ) ʠʟʤʝʥʷʶʪʩʷ ʚ ʙʦʣʝʝ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʉ2/ʉ3 ʦʪ 0,9 ʜʦ 7,0, iʉ4/nʉ4 ʦʪ 0,3 ʜʦ 3,3. 

ɼʣʷ ʛʘʟʦʚ ʛʘʟʦʥʝʬʪʷʥʦʛʦ ʠ ʥʝʬʪʝʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʭʘʨʘʢʪʝʨʥʳ ʙʦʣʝʝ ʥʠʟʢʠʝ 

ʟʥʘʯʝʥʠʷ  ʧʦʢʘʟʘʪʝʣʝʡ (iʉ4/nʉ4ï0,22-0,5; ʉ2/ʉ3- 0,9-2,5). ɺʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʙʫʪʘʥʦʚʦʛʦ 

iʉ4/nʉ4 ʠ ʵʪʘʥʦʚʦʛʦ ʉ2/ʉ3 ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʘʢʞʝ ʩʚʦʡʩʪʝʥʥʳ ʜʣʷ ʛʘʟʦʚ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʪʝʨʨʠʛʝʥʥʦ- ʶʨʩʢʠʭ (ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ)ʦʪʣʦʞʝʥʠʡ. 
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ɺ ʮʝʣʦʤ, ʥʘ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʛʘʟʦʚ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʪʠʧ ʟʘʣʝʞʠ. ɼʣʷ 

ʛʘʟʦʚ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʭ ʟʘʣʝʞʝʡ, ʚ ʦʩʥʦʚʥʦʤ ʤʘʩʩʠʚʝ ʜʘʥʥʳʭ, ʜʦʣʷ ʞʠʜʢʠʭ ʋɺ (ʉ5+ʚʳʩʰʠʝ) ʥʝ 

ʧʨʝʚʳʰʘʝʪ 1,5%, iʉ4/nʉ4 ʚʳʰʝ 0,7;  ʚ ʥʝʬʪʝʛʘʟʦʚʳʭ, ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʭ ʟʘʣʝʞʘʭ ʩ ʥʝʬʪʷʥʦʡ 

ʦʪʦʨʦʯʢʦʡ (ɹʝʰʢʝʥʪʩʢʠʡ ʧʨʦʛʠʙ)ïʉ5+ʚʳʩʰʠʝ ʩʦʩʪʘʚʣʝʪ 1,5-2,32%, iʉ4/nʉ4 ʤʝʥʴʰʝ 0,6.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʥʦʦʙʨʘʟʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʛʘʟʦʚ ʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʩʪʨʫʢʪʫʨʥʦ-

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʟʦʥʘʭ ʩʚʷʟʘʥʦ ʩ ʛʣʫʙʠʥʦʡ ʟʘʣʝʛʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ, ʪʝʢʪʦʥʠʢʦʡ, 

ʣʠʪʦʣʦʛʠʝʡ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝʤ ʛʠʧʝʨʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʐʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʝʪʘʥʘ ʚ ʧʨʠʨʦʜʥʳʭ ʛʘʟʘʭ ʦʙʲʷʩʥʷʝʪʩʷ ʠʭ ʨʘʟʣʠʯʥʳʤ ʛʝʥʝʟʠʩʦʤ.   

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʩʦʩʪʘʚʫ ʛʘʟʦʚ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʜʣʦʞʝʥʥʳʡ ʢʦʤʧʣʝʢʩ 

ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʛʘʟʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ) ʜʣʷ ʧʨʦʛʥʦʟʘ ʬʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʟʘʣʝʞʝʡ. 
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ʅɸ ʇʃʆʑɸɼʗʍ ɹɽʐʂɽʅʊʉʂʆɻʆ ʇʈʆɻʀɹɸ 

(ʐɸʂɸʈɹʋʃɸʂ-ʏʋʅɸɻɸʈʉʂʆʁ ɻʈʋʇʇʓ) 
 

ʈʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ɻʈʈ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʠʩʴ ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʳʝ 

ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ ʧʦ 3ɼ ʪʝʭʥʦʣʦʛʠʠ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʥʦʚʳʭ ʠ ʫʪʦʯʥʝʥʠʷ 

ʩʪʨʦʝʥʠʷ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʙʫʨʝʥʠʠ ʥʝʬʪʝʛʘʟʦʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ 

ʧʨʝʜʝʣʘʭ ʐʘʢʘʨʙʫʣʘʢ-ʏʫʥʘʛʘʨʩʢʦʡ ʛʨʫʧʧʳ ʩʪʨʫʢʪʫʨ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʣʝʢʩʫʨʘ-ʨʘʟʨʳʚʥʳʝ ʟʦʥʳ, ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʴ, ʨʝʩʫʨʩʳ, ʧʦʢʨʳʰʢʘ, 

ʩʝʡʩʤʦʨʘʟʚʝʜʢʘ, ʦʧʦʨʥʦ-ʦʪʨʘʞʘʶʱʠʡ ʛʦʨʠʟʦʥʪ, ʩʪʨʫʢʪʫʨʥʦ-ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʪʠʧ, 

ʢʝʣʣʦʚʝʡ-ʦʢʩʬʦʨʜʘ, ʩʝʡʩʤʦʪʨʘʩʩʘ. 
 

The results of geological exploration, which provided for search and exploration seismic work 

using 3D technology in order to identify new and Refine the structure of oil and gas prospective 

objects and fields under drilling within the Shakarbulak-Chunagar group of structures, are 

considered. 

Keywords: flexura-discontinuous zones, oil and gas potential, resources, tire, seismic survey, 

reference-reflecting horizon, structural-lithological type, kelloway-Oxford, seismic route. 
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ɹʝʰʝʥʪʩʢʠʡ ʧʨʦʛʠʙ ʏʘʨʜʞʦʫʩʢʠʡ ʩʪʫʧʝʥʠ ʦʛʨʘʥʠʯʝʥ ʩ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʋʯʙʘʰ-

ʂʘʨʰʠʥʩʢʦʡ, ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ-ʂʘʨʘʠʣʴ-ʃʷʥʛʘʨʩʢʦʡ ʠ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ-ɸʤʫʜʘʨʴʠʥʩʢʦʡ 

ʬʣʝʢʩʫʨʘ-ʨʘʟʨʳʚʥʳʭ ʟʦʥ. ʉʝʚʝʨʦ-ʟʘʧʘʜʥʘʷ ʛʨʘʥʠʮʘ ʝʛʦ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʚʦʩʪʦʯʥʦʤʫ 

ʧʦʛʨʫʞʝʥʠʶ ʇʘʤʫʢʩʢʦʡ ʠ ʂʫʣʪʘʢʩʢʦʡ ʩʪʨʫʢʪʫʨ. 

ʇʣʘʥʦʤʝʨʥʦʝ ʠʟʫʯʝʥʠʝ ʛʣʫʙʠʥʥʦʛʦ ʩʪʨʦʝʥʠʷ ʨʘʡʦʥʘ ʨʘʙʦʪ ʩʪʨʫʢʪʫʨʥʳʤ ʠ ʛʣʫʙʦʢʠʤ 

ʙʫʨʝʥʠʝʤ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ-ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʤʠ ʤʝʪʦʜʘʤʠ 

ʥʘʯʘʣʦʩʴ ʚ 50-ʳʝ ʛʦʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʡʦʥ ʨʘʩʤʘʪʨʠʚʘʝʤʳʭ ʨʘʙʦʪ ʙʳʣ ʧʦʢʨʳʪ ʩʝʪʴʶ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʙʫʨʝʥʠʷ ʨʘʟʣʠʯʥʦʡ  ʧʣʦʪʥʦʩʪʠ, ʧʦʟʚʦʣʠʚʰʝʡ ʠʟʫʯʠʪʴ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʜʦ 

ʦʪʣʦʞʝʥʠʡ ʩʝʥʦʥʘ ʚʢʣʶʯʠʪʝʣʴʥʦ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʶʛʦ-ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʏʘʨʜʞʦʫʩʢʦʡ ʩʪʫʧʝʥʠ ɹʝʰʢʝʥʪʩʢʠʡ ʧʨʦʛʠʙ 

ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʠʥʪʝʥʩʠʚʥʳʭ ʧʦʠʩʢʦʚ ʥʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ. ʇʨʦʤʳʰʣʝʥʥʦ 

ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʟʜʝʩʴ ʷʚʣʷʶʪʩʷ ʢʘʨʙʦʥʘʪʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚʝʨʭʥʝʡ  ʶʨʳ, ʘ ʪʘʢʞʝ ʪʝʨʨʠʛʝʥʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝʡ ʠ ʩʨʝʜʥʝʡ ʶʨʳ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʤʘʩʩʠʚʥʳʝ ʟʘʣʝʞʠ ʚ ʣʦʚʫʰʢʘʭ ʩʪʨʫʢʪʫʨʥʦ-

ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʨʠʬʦʛʝʥʥʳʤ ʠʟʚʝʩʪʥʷʢʘʤ ʢʝʣʣʦʚʝʡ-ʦʢʩʬʦʨʜʘ ʠ 

ʦʪʣʠʯʘʶʱʠʝʩʷ ʚʳʩʦʢʠʤʠ ʝʤʢʦʩʪʥʳʤʠ ʠ ʬʠʣʴʪʨʘʮʠʦʥ-ʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʆ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ ʧʦʣʝʚʳʝ ʨʘʙʦʪʳ ʄʆɻʊ ʧʨʦʚʦʜʠʣʠʩʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʧʘʨʪʠʝʡ 3ɼ 

ʧʨʷʤʦʛʦ ʧʦʜʯʠʥʝʥʠʷ ʆɸʆ çʋʟʙʝʢʛʝʦʬʠʟʠʢʘè, ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʦʡ ʠʤʧʦʨʪʥʦʡ ʩʠʩʪʝʤʦʡ ʩʙʦʨʘ 

ʠʥʬʦʨʤʘʮʠʠ INPUT/OUTPUT SYSTEM 2000 (ʉʐɸ) ʠ ʠʩʪʦʯʥʠʢʘʤʠ ʢʦʣʝʙʘʥʠʡ 

ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʪʠʧʘ AHV-IV-362. 

ʐʘʢʘʨʙʫʣʘʢ-ʏʫʥʘʛʘʨʩʢʠʡ ʨʘʡʦʥ ɹʝʰʢʝʥʪʩʢʠʡ ʧʨʦʛʠʙʝ ʨʘʩʧʦʣʦʞʝʥ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ ʦʪ ʢʨʫʧʥʝʡʰʝʛʦ ʚ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʛʘʟʘ ʐʫʨʪʘʥ. ɺ ʧʨʝʜʝʣʘʭ 

ʨʘʡʦʥʘ ʢ ʤʦʤʝʥʪʫ ʥʘʯʘʣʘ ʨʘʙʦʪ ʙʳʣʠ ʫʞʝ ʟʘʚʝʨʰʝʥʳ ʨʘʟʚʝʜʢʦʡ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʉʝʚʝʨʥʳʡ 

ʐʫʨʪʘʥ, ʉʝʚʝʨʥʳʡ ɻʫʟʘʨ, ɻʘʨʤʠʩʪʦʥ, ɿʘʬʘʨ. ɻʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʣʠʩʴ ʥʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʐʘʢʘʨʙʫʣʘʢ ʠ ʥʘ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʢ ʙʫʨʝʥʠʶ ʩʪʨʫʢʪʫʨʘʭ ʏʫʥʘʛʘʨ ʠ ʂʫʤʯʫʢ. 

ɺʩʝʛʦ ʟʜʝʩʴ ʙʳʣʦ ʧʨʦʙʫʨʝʥʦ ʙʦʣʝʝ 40 ʩʢʚʘʞʠʥ. ʅʘʣʠʯʠʝ ʨʘʟʚʝʜʘʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ 

ʠ ʛʘʟʘ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʦʥʜʝʥʩʘʪʘ ʠ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʢ ʙʫʨʝʥʠʶ ʩʪʨʫʢʪʫʨ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʚʳʩʦʢʠʭ ʧʝʨʩʧʝʢʪʠʚʘʭ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʜʘʥʥʦʛʦ ʨʘʡʦʥʘ. 

ʎʝʣʝʚʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ɻʈʈ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦʩʴ ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʳʝ 

ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ ʧʦ 3ɼ ʪʝʭʥʦʣʦʛʠʠ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʥʦʚʳʭ 

ʫʪʦʯʥʝʥʠʷ ʩʪʨʦʝʥʠʷ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʙʫʨʝʥʠʠ ʥʝʬʪʝʛʘʟʦʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ ʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʐʘʢʘʨʙʫʣʘʢ-ʏʫʥʘʛʘʨʩʢʦʡ ʛʨʫʧʧʳ ʩʪʨʫʢʪʫʨ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

 ʚʳʨʘʙʦʪʘʥʳ ʧʘʨʘʤʝʪʨʳ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʠ ʦʙʨʘʙʦʪʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʨʝʰʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ; 

 ʜʝʪʘʣʠʟʠʨʦʚʘʥʦ ʠ ʫʪʦʯʥʝʥʦ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʉʝʚʝʨʥʳʡ ʐʫʨʪʘʥ, 

ʉʝʚʝʨʥʳʡ ɻʫʟʘʨ, ʐʘʢʘʨʙʫʣʘʢ, ɻʘʨʤʠʩʪʦʥ ʠ ʨʘʟʚʝʜʦʯʥʳʭ ʧʣʦʱʘʜʝʡ ʂʫʤʯʫʢ, ʏʫʥʘʛʘʨ, 

ʖʞʥʳʡ ɼʞʘʤʙʫʣʘʢ, ʍʘʤʘʣ, ʍʘʚʘʩ; 

 ʦʧʦʠʩʢʦʚʘʥʘ ʚʩʷ ʪʝʨʨʠʪʦʨʠʷ ʨʘʡʦʥʘ, ʢ ʛʣʫʙʦʢʦʤʫ ʙʫʨʝʥʠʶ ʧʦʜʛʦʪʦʚʣʝʥʳ ʩʪʨʫʢʪʫʨʳ 

ʊʫʨʪʩʘʨʠ ʠ ʊʘʰʢʫʪʘʥ; 

 ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʜʘʣʴʥʝʡʰʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠ 

ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 3ɼ ʄʆɻʊ ʚ ɹʝʰʢʝʥʪʩʢʦʤ ʧʨʦʛʠʙʝ ʠ ʚʦʦʙʱʝ ʚ 

ɹʍʅɻʆ ʚʳʧʦʣʥʷʣʠʩʴ ʚʧʝʨʚʳʝ. ɼʦ ʵʪʦʛʦ ʦʥʠ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʌʝʨʛʘʥʩʢʦʡ 

ʤʝʞʛʦʨʥʦʡ ʚʧʘʜʠʥʳ, ʦʪʣʠʯʘʶʱʝʡʩʷ ʦʪ ʐʘʢʘʨʙʫʣʘʢ-ʏʫʥʘʛʘʨʩʢʦʛʦ ʨʘʡʦʥʘ ʢʘʢ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ, ʪʘʢ ʠ ʛʣʫʙʠʥʥʳʤʠ ʩʝʡʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ 

ʙʳʣʦ ʚʳʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʝʰʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ 

ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ [1]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʦʧʳʪʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʘʙʦʪ ʙʳʣʠ ʧʨʠʥʷʪʳ ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʥʳʭ ʨʘʙʦʯʠʭ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 



ʊʝʥʜʝʥʮʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʽ ʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʽʟʘʮʽʾ 
 

 

35 

 ʰʝʩʪʴ ʣʠʥʠʡ ʧʨʠʝʤʘ ʚ ʰʘʙʣʦʥʝ ʧʦ 120 ʢʘʥʘʣʦʚ ʥʘ ʢʘʞʜʦʡ; ʰʘʛ-50ʤ; ʰʘʛ ʤʝʞʜʫ 

ʣʠʥʠʷʤʠ ʧʨʠʝʤʘ 400ʤ; 

 ʧʦ 96 ʇɺ ʥʘ ʣʠʥʠʠ ʚʦʟʙʫʞʜʝʥʠʷ ʠ ʥʘ ʦʜʥʦʤ ʰʘʙʣʦʥʝ ʩ ʰʘʛʦʤ 50ʤ;  

 ʰʘʛ ʤʝʞʜʫ ʰʘʙʣʦʥʘʤʠ ʚʜʦʣʴ ʣʠʥʠʡ ʧʨʠʝʤʘ 500ʤ., ʚʜʦʣʴ ʣʠʥʠʡ ʚʦʟʙʫʞʜʝʥʠʷ-2400ʤ; 

 ʧʨʠʝʤ ʛʨʫʧʧʘʤʠ ʠʟ 22 ʩʝʡʩʤʦʧʨʠʝʤʥʠʢʦʚ ʥʘ ʢʘʥʘʣ ʩ ʰʘʛʦʤ 2,5ʤ; 

 ʚʦʟʙʫʞʜʝʥʠʝ ʛʨʫʧʧʦʡ ʠʟ 4
ʭ
 ʚʠʙʨʘʪʦʨʦʚ ʥʘ ʙʘʟʝ 75-100 ʤ ʩ ʜʚʫʤʷ ʧʦʟʠʮʠʷʤʠ ʥʘ ʇɺ ʠ 

ʪʨʝʤʷ ʚʦʟʜʝʡʩʪʚʠʷʤʠ ʥʘ ʧʦʟʠʮʠʠ, ʩ ʯʘʩʪʦʪʦʡ ʩʚʠʧ-ʩʠʛʥʘʣʘ 14-80 ɻʮ, ʝʛʦ ʥʝʣʠʥʝʡʥʦʩʪʴʶ-6 

ɼʙ/ʦʢʪ, ʧʠʢʦʚʳʤ ʫʩʠʣʝʥʠʝʤ 60% ʠ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 12ʩ. ɺʩʝ ʵʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦ ʩʨʝʜʥʶʶ 

ʢʨʘʪʥʦʩʪʴ 36. ɺ ʨʘʡʦʥʘʭ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʢʨʘʪʥʦʩʪʴ 

ʜʦʚʦʜʠʣʘʩʴ ʜʦ 72 ʧʫʪʝʤ ʩʛʫʱʝʥʠʷ ʣʠʥʠʡ ʚʦʟʙʫʞʜʝʥʠʷ ʠʣʠ ʧʨʠʝʤʘ. ʕʪʦʪ ʞʝ ʧʨʠʝʤ 

ʧʨʠʤʝʥʷʣʩʷ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʫʯʘʩʪʢʦʚ, ʥʝʜʦʩʪʫʧʥʳʭ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚʠʙʨʘʪʦʨʦʚ, ʟʘ ʩʯʝʪ ʯʝʛʦ 

ʫʜʘʚʘʣʦʩʴ ʩʦʢʨʘʱʘʪʴ ʧʣʦʱʘʜʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ñʙʝʣʳʭ ʧʷʪʝʥò ʚ ʧʨʝʜʝʣʘʭ ʢʦʥʪʫʨʘ ʩʲʝʤʢʠ.  

ʂʨʦʤʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ  ʚʦʟʥʠʢʣʘ ʠ ʚ 

ʯʘʩʪʠ ʤʘʰʠʥʥʦʡ ʦʙʨʘʙʦʪʢʠ. ɸ ʠʤʝʥʥʦ, ʚ ʚʦʧʨʦʩʘʭ ʚʳʯʠʩʣʝʥʠʷ ʠ ʚʚʦʜʘ ʚ ʕɺʄ ʩʪʘʪʠʯʝʩʢʠʭ 

ʧʦʧʨʘʚʦʢ, ʘ ʪʘʢʞʝ ʚ ʧʣʘʥʝ ʦʩʣʘʙʣʝʥʠʷ ʤʥʦʛʦʦʙʨʘʟʥʳʭ ʠʥʪʝʥʩʠʚʥʳʭ ʧʦʤʝʭ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ 

ʥʘ ʧʦʣʝʚʳʭ ʩʝʡʩʤʦʛʨʘʤʤʘʭ, ʠ ʦʪʙʨʘʢʦʚʢʠ ʥʝʢʦʥʜʠʮʠʦʥʥʳʭ ʩʝʡʩʤʦʪʨʘʩʩ. 

ʇʨʦʙʣʝʤʘ ʦʩʣʘʙʣʝʥʠʷ ʠʩʢʘʞʘʶʱʝʛʦ ʚʣʠʷʥʠʷ ʧʝʨʝʩʝʯʝʥʥʦʛʦ ʨʝʣʴʝʬʘ ʠ ʩʢʦʨʦʩʪʥʳʭ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʩ ʧʦʤʦʱʴʶ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʧʨʘʚʦʢ ʷʚʣʷʣʘʩʴ 

ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ, ʪ.ʢ. ʦʙʱʠʡ ʧʝʨʝʧʘʜ ʚʳʩʦʪ ʚ ʨʝʣʴʝʬʝ ʩʦʩʪʘʚʣʷʣ ʦʢʦʣʦ 200 ʤ ʠ ʥʦʩʠʣ ʚ 

ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʷʭ ʨʘʙʦʪ  ʨʝʟʢʦ ʧʝʨʝʩʝʯʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʂʨʦʤʝ ʪʦʛʦ, ʩʘʤʘ  ʧʨʦʮʝʜʫʨ 

ʚʳʯʠʩʣʝʥʠʷ ʠ ʚʚʦʜʘ ʚ ʕɺʄ ʧʦʧʨʘʚʦʢ ʟʘ ʨʝʣʴʝʬ ʠ ʟʦʥʫ ʤʘʣʳʭ ʩʢʦʨʦʩʪʝʡ ʙʳʣʘ 

ʪʨʫʜʥʦʨʝʘʣʠʟʫʝʤʦʡ. ɼʦʩʪʘʪʦʯʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʧʦʣʝʚʘʷ ʧʘʨʪʠʷ ʧʨʝʜʩʪʘʚʣʷʣʘ 

ʥʘ ʦʙʨʘʙʦʪʢʫ ʙʦʣʝʝ 3000 ʬʠʟʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ. ʕʪʦ ʪʨʝʙʦʚʘʣʦ  ʚʳʯʠʩʣʝʥʠʷ ʠ ʚʚʦʜʘ ʚ 

ʕɺʄ ʙʦʣʝʝ 200 000  ʧʦʧʨʘʚʦʢ ʝʞʝʤʝʩʷʯʥʦ, ʯʪʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤ 

(ʥʝ ʙʳʣʠ ʟʘʢʫʧʣʝʥʳ) ʥʝ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ ʚʦʟʤʦʞʥʳʤ. ʇʦʵʪʦʤʫ ʩʠʣʘʤʠ ʩʦʪʨʫʜʥʠʢʦʚ ʇɻʄʇ 

ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʚʥʝʜʨʝʥʳ ʧʨʦʛʨʘʤʤʳ VESOV ʠ STATʈʆʈ, ʧʦʟʚʦʣʠʚʰʠʝ ʨʝʰʠʪʴ ʵʪʫ 

ʧʨʦʙʣʝʤʫ (ʨʠʩ.1,2).  

 
 

ʈʠʩ. 1. ʇʣʦʱʘʜʴ ʐʘʢʘʨʙʫʣʘʢ-ɻʘʨʤʠʩʪʘʥ. ʉʝʡʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ 
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ʈʠʩ. 2. ʇʣʦʱʘʜʴ ʏʫʥʘʛʘʨ-ʂʫʤʯʫʢ. ʉʝʡʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ 

ʆʧʠʩʘʥʥʳʝ ʚʳʰʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʠʢʠ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʠ ʚʳʨʘʙʦʪʢʠ ʙʳʣʠ 

ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʭr ʨʘʙʦʪʘʭ ʠ ʚʥʝʜʨʝʥʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ 

ɹʝʰʢʝʥʪʩʢʦʡ ʩʝʡʩʤʦʧʘʨʪʠʠ 3ɼ ʠ ʀʣʠʤʩʢʦʡ ʩʝʡʩʤʦʧʘʨʪʠʠ 3ɼ.  

ʈʝʘʣʠʟʘʮʠʷ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʨʘʙʦʪ ʧʦʟʚʦʣʠʣʘ ʧʦʣʫʯʠʪʴ ʚʦ ʚʩʝʤ ʦʙʲʝʤʝ ʩʲʝʤʢʠ ʩʫʤʤʦʪʨʘʩʩʳ ʄʆɻʊ, ʢʦʪʦʨʳʝ ʦʮʝʥʠʚʘʣʠʩʴ 

ʚʳʙʦʨʦʯʥʦ ʧʦ ʚʳʚʝʜʝʥʳʤ ʥʘ ʙʫʤʘʛʫ ʚʨʝʤʝʥʥʳʤ ʨʘʟʨʝʟʘʤ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠ ʩ ʧʦʟʠʮʠʡ 

ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʰʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʨʦʝʢʪʘ. ɸʥʘʣʦʛʠʯʥʦ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ 

2ɼ ʄʆɻʊ ʟʜʝʩʴ ʚʳʜʝʣʷʣʠʩʴ ʪʨʠ ʪʠʧʘ ʫʯʘʩʪʢʦʚ ʛʜʝ: ʮʝʣʝʚʳʝ ʛʦʨʠʟʦʥʪʳ ʢʦʨʨʝʣʠʨʫʶʪʩʷ 

ʫʚʝʨʝʥʥʦ, ʦʥʠ ʞʝ-ʥʝ ʫʚʝʨʝʥʥʦ ʠ ʥʝ ʢʦʨʨʝʣʠʨʫʶʪʩʷ. ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʩʲʝʤʢʠ 

ʧʣʦʱʘʜʴ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [3]:  

 88%  ʛʦʨʠʟʦʥʪʳ ʢʦʨʨʝʣʠʨʫʶʪʩʷ ʫʚʝʨʝʥʥʦ; 

 6%  ʛʦʨʠʟʦʥʪʳ ʢʦʨʨʝʣʠʨʫʶʪʩʷ ʥʝ ʫʚʝʨʝʥʥʦ; 

 6%  ʛʦʨʠʟʦʥʪʳ ʥʝ ʢʦʨʨʝʣʠʨʫʶʪʩʷ. 

ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʠ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʝʨʠʘʣ, ʚ ʦʩʥʦʚʥʦʤ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʰʝʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ (ʛʝʦʤʝʪʨʠʷ 

ʛʦʨʠʟʦʥʪʦʚ) ʟʘʜʘʯ ʧʨʦʝʢʪʘ. 

ʆʮʝʥʠʚʘʪʴ ʧʨʠʛʦʜʥʦʩʪʴ ʝʛʦ ʜʣʷ ʢʘʨʪʠʨʦʚʘʥʠʷ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ 

ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʳʣʦ ʙʳ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦ ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ 

ʦʧʳʪʘ ʨʝʰʝʥʠʷ ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ ʫʩʣʦʚʠʷʭ ʩʣʦʞʥʦʡ ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʟʨʳʚʥʦʡ ʪʝʢʪʦʥʠʢʠ, ʘ 

ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʟʦʥʘʣʴʥʦ-ʥʝʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ ʥʘʙʣʶʜʝʥʠʡ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 

ʐʘʢʘʨʙʫʣʘʢ-ʏʫʥʘʛʘʨʩʢʦʛʦ ʨʘʡʦʥʘ. 

ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʧʨʠʯʠʥ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ 

ʢʘʯʝʩʪʚʫ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʙʳʣʠ ʥʘʥʝʩʝʥʳ ʥʘ ʩʭʝʤʫ ʢʨʘʪʥʦʩʪʠ ʩʫʤʤʠʨʦʚʘʥʠʠ, ʥʘ ʢʘʨʪʫ 

ʤʦʱʥʦʩʪʠ ʚʝʨʭʥʝʛʦ ʥʠʟʢʦʩʢʦʨʦʩʪʥʦʛʦ ʩʣʦʷ, ʥʘ ʢʘʨʪʫ ʨʘʩʯʝʪʥʳʭ ʩʪʘʪʠʯʝʩʢʠʭ ʧʦʧʨʘʚʦʢ  ʠ ʥʘ 
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ʢʘʨʪʫ ʨʝʣʴʝʬʘ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʉʭʝʤʘ ʢʨʘʪʥʦʩʪʠ ʩʫʤʤʠʨʦʚʘʥʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʧʦʩʣʝ 

ʫʜʘʣʝʥʠʷ ʩʝʡʩʤʦʪʨʘʩʩ, ʦʩʣʦʞʥʝʥʥʳʭ ʦʩʦʙʦ ʩʠʣʴʥʳʤʠ ʧʦʤʝʭʘʤʠ ʠ ʠʥʳʤʠ ʠʩʢʘʞʝʥʠʷʤʠ, 

ʩʦʜʝʨʞʠʪ ʫʯʘʩʪʢʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʧʨʦʝʢʪʥʦʛʦ ʥʦʤʠʥʘʣʘ (36 ʢʨʘʪ). ʀʭ 

ʧʣʦʱʘʜʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ ʩʦʦʪʥʦʩʷʪʩʷ ʩ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʩʲʝʤʢʠ (ʠʩʢʣʶʯʠʚ ʠʟ ʥʝʝ 

ʢʨʘʝʚʳʝ ʟʦʥʳ):  

 60%  ʟʘʥʠʤʘʶʪ ʫʯʘʩʪʢʠ ʩ ʥʦʤʠʥʘʣʴʥʦʡ ʢʨʘʪʥʦʩʪʴʶ ʩ ʦʪʢʣʦʥʝʥʠʷʤʠÑ20%; 

 30%  ʟʘʥʠʤʘʶʪ ʫʯʘʩʪʢʠ ʩ ʢʨʘʪʥʦʩʪʴʶ 0,5 + 0,8 ʥʦʤʠʥʘʣʘ; 

 6%  ʫʯʘʩʪʢʠ ʩ ʢʨʘʪʥʦʩʪʴʶ ʙʦʣʝʝ 1,2 ʥʦʤʠʥʘʣʘ; 

 4%  ʫʯʘʩʪʢʠ ʩ ʢʨʘʪʥʦʩʪʴʶ ʤʝʥʝʝ 0,5 ʥʦʤʠʥʘʣʘ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʩʥʠʞʝʥʠʷ ʢʨʘʪʥʦʩʪʠ ʷʚʣʷʣʠʩʴ ʟʦʥʳ ʥʝʜʦʩʪʫʧʥʦʩʪʠ ʜʣʷ 

ʨʘʟʤʝʱʝʥʠʷ ʧʫʥʢʪʦʚ ʚʦʟʙʫʞʜʝʥʠʷ (ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʙʲʝʢʪʳ, 

ʦʭʨʘʥʷʝʤʳʝ ʩʝʣʴʭʦʟʫʛʦʜʴʷ). 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʩʭʝʤʳ ʢʘʯʝʩʪʚʘ ʤʘʪʝʨʠʘʣʘ ʩ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʢʘʨʪʘʤʠ ʧʦʢʘʟʘʣʦ 

ʩʣʝʜʫʶʱʝʝ. ɿʦʥʳ ʥʝʫʚʝʨʝʥʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʛʦʨʠʟʦʥʪʦʚ ʠʣʠ ʝʝ ʦʪʩʫʪʩʪʚʠʷ ʭʦʨʦʰʦ 

ʢʦʨʨʝʣʠʨʫʶʪʩʷ ʩ ʟʦʥʘʤʠ ʩʥʠʞʝʥʠʷ ʢʨʘʪʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʨʘʪʥʦʩʪʴ ʥʘʢʘʧʣʠʚʘʥʠʷ ʚ 

ʦʩʥʦʚʥʦʤ ʦʧʨʝʜʝʣʠʣʘ ʢʘʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʘ. 

ʆʜʥʘʢʦ ʩʚʷʟʴ ʢʘʯʝʩʪʚʘ ʠ ʢʨʘʪʥʦʩʪʠ ʥʝ ʘʙʩʦʣʶʪʥʘʷ. ʊʘʢ ʥʘ ʫʯʘʩʪʢʝ ʢ ʶʛʫ ʦʪ ʣʠʥʠʠ 

ʩʦʝʜʠʥʷʶʱʝʡ ʩʢʚʘʞʠʥ ˉ7 ʉʝʚʝʨʥʳʡ ɻʫʟʘʨ ʠ ʄʫʤʠʥʘʙʘʜ 1 ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʡ ʠ ʜʘʞʝ 

ʯʘʩʪʠʯʥʦ ʧʦʚʳʰʝʥʥʦʡ ʢʨʘʪʥʦʩʪʠ ʦʪʤʝʯʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʢʦʨʨʝʣʷʮʠʠ ʛʦʨʠʟʦʥʪʦʚ. ʕʪʦʪ 

ʫʯʘʩʪʦʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤʠ ʦʪʤʝʪʢʘʤʠ ʨʝʣʴʝʬʘ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 

ʚʝʣʠʯʠʥʘʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʧʨʘʚʦʢ. ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʨʘʡʦʥʝ ʩʢʚʘʞʠʥ 

ˉ1 ɻʫʟʘʨ ʠ ʶʞʥʝʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʤʦʱʥʦʩʪʠ ɿʄʉ ʥʘ ʵʪʠʭ ʫʯʘʩʪʢʘʭ ʢʦʣʝʙʣʷʶʪʩʷ  ʥʘ ʫʨʦʚʥʝ 

ʩʨʝʜʥʠʭ ʚʝʣʠʯʠʥ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʯʠʥʦʡ ʫʭʫʜʰʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʤʦʛʣʠ ʩʪʘʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʪʦʯʥʳʝ ʩʪʘʪʠʯʝʩʢʠʝ ʧʦʧʨʘʚʢʠ.  

ʇʨʠʚʝʜʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʠʟʫʘʣʴʥʦʛʦ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʥʦʩʷʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ 

ʧʨʠʙʣʠʞʝʥʥʳʡ, ʥʦ ʧʦ ʩʫʱʝʩʪʚʫ ʫʙʝʜʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʇʦʵʪʦʤʫ ʦʥʠ ʧʦʟʚʦʣʷʶʪ 

ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 3ɼ ʄʆɻʊ ʚ ʨʘʡʦʥʘʭ, 

ʧʨʠʤʳʢʘʶʱʠʭ ʩ ʶʛʘ ʠ ʚʦʩʪʦʢʘ ʢ ʐʘʢʘʨʙʫʣʘʢ-ʏʫʥʘʛʘʨʩʢʦʡ ʛʨʫʧʧʳ ʩʪʨʫʢʪʫʨ, ʩʣʝʜʫʶʱʝʝ [2]: 

 ʩʠʩʪʝʤʘ ʥʘʙʣʶʜʝʥʠʡ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʢʨʘʪʥʦʩʪʴ ʥʘʢʘʧʣʠʚʘʥʠʷ ʥʝ ʤʝʥʝʝ 1,2. 

 ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʦʧʳʪ, ʘ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʦʙʨʝʩʪʠ ʧʨʦʛʨʘʤʤʳ ʠ ʦʩʚʦʠʪʴ 

ʪʝʭʥʦʣʦʛʠʶ ʫʩʪʨʘʥʝʥʠʷ ʠʩʢʘʞʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʨʝʜʥʝʯʘʩʪʦʪʥʳʤʠ ʬʦʨʤʘʤʠ ʨʝʣʴʝʬʘ ʠ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ɺʏʈ; 

 ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʣʝʚʳʭ ʩʝʡʩʤʦʛʨʘʤʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʧʨʦʙʦʚʘʪʴ 

ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʥʦʧʦʣʷʨʥʳʭ ʉɺʀʇ-ʩʠʛʥʘʣʦʚ ʯʝʤ ʜʦʩʪʠʛʘʝʪʩʷ ʦʩʣʘʙʣʝʥʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ 

ʰʫʤʦʚ, ʘ ʪʘʢʞʝ ʢʨʝʩʪʦʦʙʨʘʟʥʦ ʨʘʟʤʦʪʘʥʥʳʭ ʛʨʫʧʧ ʩʝʡʩʤʦʧʨʠʝʤʥʠʢʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʝʝ 

ʨʘʚʥʦʤʝʨʥʦʡ ʘʟʠʤʫʪʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʝʤʥʳʭ ʫʩʪʘʥʦʚʦʢ; 

 ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʫʚʝʣʠʯʠʪʴ ʯʠʩʣʦ ʘʢʪʠʚʥʳʭ ʧʨʠʝʤʥʳʭ ʫʩʪʘʥʦʚʦʢ ʜʦ 1 ʪʳʩ. 

ʠ ʙʦʣʝʝ. 
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(ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ) 

 

ʄɽʍɸʅʀɿʄ ɼʃʗ ʆʏʀʉʊʂʀ ɹʋʈʆɺʓʍ ʈɸʉʊɺʆʈʆɺ 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʧʨʦʮʝʩʩ ʦʯʠʩʪʢʠ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʦʪ ʚʳʙʫʨʝʥʥʳʭ ʧʦʨʦʜ 

ʩ ʧʦʤʦʱʴʶ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʚ ʦʯʠʩʪʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʘʭ (ʮʠʨʢʫʣʷʮʠʦʥʥʳʭ), ʛʜʝ ʧʦʪʦʢ 

ʨʘʩʪʚʦʨʘ ʮʠʨʢʫʣʠʨʫʝʪ ʯʝʨʝʟ ʞʝʣʦʙʥʫʶ ʩʠʩʪʝʤʫ.  

 

This article describes the process of cleaning drilling mud from drilled rocks using the flow 

rate in cleaning mechanisms (circulation), where the solution flow circulates through the gutter 

system. 

 

ɺ ʋʟʙʝʢʠʩʪʘʥʝ ʩʨʝʜʥʷʷ ʛʣʫʙʠʥʘ ʩʢʚʘʞʠʥʳ ʫʚʝʣʠʯʠʣʘʩʴ ʚ ʜʚʘ ʩ ʣʠʰʥʠʤ ʨʘʟʘ ʠ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 500-1000 ʤ ʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʤ ʙʫʨʝʥʠʠ. ɺʩʝ ʙʦʣʴʰʝ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ. ʅʘ ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʌʝʨʛʘʥʩʢʦʡ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʦʙʣʘʩʪʠ ʜʦʩʪʠʛʘʶʪ ʜʦ 7000 ʤ. 

ʅʘʨʘʩʪʘʥʠʝ ʦʙʲʝʤʦʚ ʙʫʨʦʚʳʭ ʨʘʙʦʪ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʩʪʘʚʠʪ ʩʝʨʴʝʟʥʳʝ ʟʘʜʘʯʠ ʧʝʨʝʜ 

ʨʘʙʦʯʠʤʠ ʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʤʠ ʨʘʙʦʪʥʠʢʘʤʠ, ʟʘʥʷʪʳʤʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩʢʚʘʞʠʥ ʥʘ 

ʥʝʬʪʴ ʠ ʛʘʟ. ɹʝʟ ʥʘʜʣʝʞʘʱʝʛʦ ʯʠʩʣʘ ʩʢʚʘʞʠʥ, ʧʦʩʪʨʦʝʥʥʳʭ ʢʘʯʝʩʪʚʝʥʥʦ ʠ ʙʳʩʪʨʦ, 

ʥʝʚʦʟʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʦʙʲʝʤʳ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠ ʛʘʟʘ. 

ɺ ʋʟʙʝʢʠʩʪʘʥʝ ʦʩʦʙʦ ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʥʝʢʦʪʦʨʳʭ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʩʯʠʪʘʝʪʩʷ ʧʦʥʠʞʝʥʠʝ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʧʣʘʩʪʦʚ. ʇʨʠʛʦʪʦʚʣʝʥʠʝ, ʧʨʠʤʝʥʝʥʠʝ ʠ 

ʦʯʠʩʪʢʘ ʦʙʣʝʛʯʸʥʥʦʛʦ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʩʯʠʪʘʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ. ɺ ʦʯʠʩʪʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʝ ʦʯʠʩʪʢʘ ʦʪ ʙʫʨʦʚʳʭ ʰʣʘʤʦʚ ʟʘʪʨʫʜʥʷʝʪʩʷ, ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʨʘʩʪʚʦʨ ʦʙʣʝʛʯʝʥʥʦʛʦ 

ʪʠʧʘ. ʅʘ ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ, ʦʩʦʙʝʥʥʦ ʪʝ, ʫ ʢʦʪʦʨʳʭ ʚ ʢʦʥʪʘʢʪʘʭ ʩ ʛʦʨʥʳʤʠ 

ʧʦʨʦʜʘʤʠ ʦʪʤʝʯʘʝʪʩʷ ʚʳʩʦʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʦʨʦʜ ʠ ʘʥʦʤʘʣʠʠ ʥʠʟʢʠʭ ʧʣʘʩʪʦʚʳʭ ʜʘʚʣʝʥʠʡ, 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʫʨʦʚʦʡ ʨʘʩʪʚʦʨ ʩ ʥʠʟʢʦʡ ʫʜʝʣʴʥʳʤ ʚʝʩʦʤ ʠ ʬʠʣʴʪʨʘʮʠʝʡ. 

ʄʦʱʥʦʩʪʴ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ, ʘ 

ʪʘʢʞʝ ʧʦʥʠʞʝʥʠʝʤ ʜʘʚʣʝʥʠʷ, ʟʜʝʩʴ ʥʝʦʙʭʦʜʠʤ ʨʘʩʪʚʦʨ ʩ ʥʠʟʢʠʤ ʫʜʝʣʴʥʳʤ ʚʝʩʦʤ ʠ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʪʚʝʨʜʦʡ ʬʘʟʳ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʩʦʚʤʝʩʪʠʤʦʩʪʴʶ ʩʦ ʚʩʢʨʳʚʘʝʤʳʤʠ 

ʧʦʨʦʜʘʤʠ. ʇʨʠ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʪʨʫʜʥʦ ʧʦʣʫʯʠʪʴ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʙʫʨʝʥʠʠ ʩʢʚʘʞʠʥ. 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʩʪʚʦʨ, 

ʧʨʠʛʦʪʦʚʣʝʥʥʳʡ ʥʘʤʠ ʠʟ ʦʪʭʦʜʦʚ ʤʘʩʣʦʞʠʨʥʦʛʦ ʢʦʤʙʠʥʘʪʘ (ʙʝʟ ʪʚʝʨʜʦʡ ʬʘʟʳ), ʧʦʣʥʦʩʪʴʶ 

ʦʪʚʝʯʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʀʩʧʦʣʴʟʫʷ ʪʘʢʠʝ ʨʘʩʪʚʦʨʳ, ʥʘʤ ʫʜʘʩʪʩʷ ʠʟʙʝʞʘʪʴ 

ʧʦʛʣʦʱʝʥʠʷ ʚ ʢʦʥʪʘʢʪʥʳʭ ʧʨʦʜʫʢʪʠʚʥʳʭ ʟʦʥʘʭ ʩ ʥʘʠʤʝʥʴʰʝʡ ʨʝʧʨʝʩʩʠʝʡ ʚʩʢʨʳʚʘʝʤʦʛʦ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ. 

ʆʜʥʘʢʦ, ʵʪʦʪ ʪʠʧ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ:  

 ʟʘʪʨʫʜʥʷʶʪʩʷ ʧʨʦʢʘʯʠʚʘʥʠʝ ʠ ʦʯʠʩʪʢʘ ʚʳʙʫʨʝʥʥʦʡ ʧʦʨʦʜʳ; 

 ʦʙʣʘʜʘʥʠʝ ʙʦʣʝʝ ʧʦʚʳʰʝʥʥʦʡ ʚʷʟʢʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʚʣʠʷʝʪ ʥʘ ʧʨʦʮʝʩʩ ʦʯʠʱʝʥʠʷ 

ʚʳʙʫʨʝʥʥʦʛʦ ʰʣʘʤʘ, ʦʩʦʙʝʥʥʦ ʚ ʛʣʠʥʠʩʪʳʭ ʪʦʣʱʘʭ (ʨʘʟʨʝʟ) ʠ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʭ ʬʘʟʘʭ. 

ɹʫʨʦʚʦʡ ʨʘʩʪʚʦʨ, ʚʳʭʦʜʷʱʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠʟ ʩʢʚʘʞʠʥʳ, ʤʦʞʝʪ ʙʳʪʴ ʚʥʦʚʴ 

ʠʩʧʦʣʴʟʦʚʘʥ, ʥʦ ʜʣʷ ʵʪʦʛʦ ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʦʯʠʱʝʥ ʦʪ ʦʙʣʦʤʢʦʚ ʚʳʙʫʨʝʥʥʦʡ ʧʦʨʦʜʳ (ʰʣʘʤʘ). 

ʏʘʩʪʠʮʳ ʚʳʙʫʨʝʥʥʦʡ ʧʦʨʦʜʳ, ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʙʫʨʦʚʦʡ ʨʘʩʪʚʦʨ, ʦʢʘʟʳʚʘʶʪ ʚʨʝʜʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʝʛʦ ʦʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʙʫʨʝʥʠʷ. ʆʯʠʩʪʢʝ ʙʫʨʦʚʳʭ ʨʘʩʪʚʦʨʦʚ ʦʪ ʚʨʝʜʥʳʭ ʧʨʠʤʝʩʝʡ ʜʦʣʞʥʦ ʫʜʝʣʷʪʴʩʷ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ [1]. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʧʨʦʮʝʩʩ ʦʯʠʩʪʢʠ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʦʪ ʚʳʙʫʨʝʥʥʳʭ ʧʦʨʦʜ ʩ 

ʧʦʤʦʱʴʶ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʚ ʦʯʠʩʪʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʘʭ (ʮʠʨʢʫʣʷʮʠʦʥʥʳʭ), ʛʜʝ ʧʦʪʦʢ 

ʨʘʩʪʚʦʨʘ ʮʠʨʢʫʣʠʨʫʝʪ ʯʝʨʝʟ ʞʝʣʦʙʥʫʶ ʩʠʩʪʝʤʫ. ɺʦʩʭʦʜʷʱʠʡ ʧʦʪʦʢ ʨʘʩʪʚʦʨʘ ʩʥʠʟʠʪ ʩʢʦʨʦʩʪʴ 



ʊʝʥʜʝʥʮʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʽ ʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʽʟʘʮʽʾ 
 

 

39 

ʧʨʦʪʝʢʘʥʠʷ ʯʝʨʝʟ ʞʝʣʦʙʥʦʡ ʠʥʪʝʨʚʘʣ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ ʧʣʘʚʥʦʝ ʪʝʯʝʥʠʝ ʨʘʩʪʚʦʨʦʚ ʠ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʘ ʪʚʝʨʜʦʡ ʬʘʟʳ ʠʟ ʦʯʠʱʘʝʤʦʛʦ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʯʠʩʪʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʪʘʢʠʭ, ʢʘʢ ʩʪʘʥʜʘʨʪʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ (ʚʠʙʨʦʩʠʪʳ, 

ʛʠʜʨʦʮʠʢʣʦʥʳ, ʜʝʛʘʟʘʪʦʨ, ʦʪʩʪʦʡʥʠʢʠ) ʥʝ ʚʩʝʛʜʘ ʫʜʘʸʪʩʷ. ʇʦʣʫʯʝʥʠʝ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʩ 

ʥʠʟʢʠʤ ʫʜʝʣʴʥʳʤ ʚʝʩʦʤ ʩʯʠʪʘʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ, ʪʘʢ ʢʘʢ ʥʝ ʚʩʝʛʜʘ ʫʜʘʸʪʩʷ 

ʧʦʣʫʯʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʚ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʠ ʦʯʠʩʪʢʝ ʚʳʙʫʨʝʥʥʳʭ ʧʦʨʦʜ. ʇʨʠ 

ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʨʘʩʪʚʦʨʘ ʩʦ ʩʥʠʞʝʥʥʳʤ ʫʜʝʣʴʥʳʤ ʚʝʩʦʤ (ʦʪ 500 ʢʛ/ʤ
3
 ʜʦ 800 ʢʛ/ʤ

3
), ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢʦʡ-ʣʠʙʦ ʦʙʣʝʛʯʝʥʥʳʡ ʦʪʭʦʜ ʠʟ ʤʝʩʪʥʦʛʦ ʩʳʨʴʷ. ɼʦʙʘʚʣʝʥʠʝ ʦʙʣʝʛʯʘʶʱʠʭ 

ʨʝʘʛʝʥʪʦʚ ʠʣʠ ʢʦʤʧʦʥʝʥʪʦʚ ʚʩʝʛʜʘ ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʨʘʩʭʦʜʫ ʤʘʪʝʨʠʘʣʦʚ.  

ʄʝʭʘʥʠʟʤ ʠʣʠ ʩʪʨʫʢʪʫʨʳ ʦʯʠʩʪʠʪʝʣʴʥʦʡ (ʞʝʣʦʙʘ) ʩʠʩʪʝʤʳ ʩʯʠʪʘʶʪʩʷ ʫʩʪʘʨʝʚʰʠʤʠ, 

ʧʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʙʫʜʝʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʤʝʭʘʥʠʟʤ ʦʯʠʩʪʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʞʝʣʦʙʥʦʡ ʘʨʳʢ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʚ ʚʠʜʝ ʧʦʣʫʰʘʨʘ ʠʣʠ ʢʚʘʜʨʘʪʘ. ɺ 

ʋʟʙʝʢʠʩʪʘʥʝ ʦʩʦʙʝʥʥʦ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ ʠʩʧʘʨʝʥʠʝ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʦʪʢʨʳʪʦʤ 

ʚʠʜʝ ʮʠʨʢʫʣʷʮʠʦʥʥʦʡ (ʞʝʣʦʙʘ) ʩʠʩʪʝʤʳ, ʵʪʦ ʪʦʞʝ ʜʘʸʪ ʨʘʩʭʦʜ ʜʦʧʫʩʪʠʤʳʭ ʨʝʘʛʝʥʪʦʚ.   

ɺʩʢʨʳʪʠʝ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʦʚʳʰʘʝʪ ʫʜʝʣʴʥʳʡ 

ʚʝʩ, ʚ ʩʣʝʜʩʪʚʠʠ ʯʝʛʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ, ʥʦʨʤʘ ʢʦʪʦʨʳʭ ʧʦ 

ʪʨʝʙʦʚʘʥʠʷʤ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʧʨʝʚʳʰʘʶʪ ʙʦʣʝʝ ʯʝʤ ʥʘ 4% ʦʯʠʩʪʢʠ. ɺ ʵʪʦʤ ʧʨʦʮʝʩʩʝ 

ʥʝʫʜʘʣʷʶʱʘʷʩʷ ʪʚʝʨʜʘʷ ʯʘʩʪʠʮʘ ʠʣʠ ʥʝʦʯʠʱʝʥʥʳʡ ʨʘʩʪʚʦʨ ʦʙʣʘʜʘʝʪ ʥʘʠʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʘ ʠʣʠ ʢʦʣʴʤʘʪʘʮʠʷ, ʩʥʠʞʘʶʱʠʝ ʝʩʪʝʩʪʚʝʥʥʫʶ ʧʨʦʥʠʮʘʝʤʦʩʪʴ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ. ʇʦʵʪʦʤʫ ʙʝʟ ʦʯʠʩʪʢʠ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʥʝʚʦʟʤʦʞʥʦ ʫʜʝʨʞʘʪʴ 

ʫʜʝʣʴʥʳʡ ʚʝʩ, ʢʘʢ ʪʨʝʙʫʶʪ ʥʦʨʤʘʪʠʚʳ ʠʣʠ ʧʨʦʝʢʪʳ ʩʢʚʘʞʠʥʳ, ʘ ʪʘʢʞʝ ʙʫʨʝʥʠʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʝʛʦ ʥʝ ʜʦʧʫʩʪʠʤʦ. 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʛʣʫʙʠʥʳ ʩʢʚʘʞʠʥʳ ʠ ʦʯʠʩʪʢʠ ʯʝʨʝʟ ʮʠʨʢʫʣʷʮʠʦʥʥʫʶ (ʞʝʣʦʙ) ʩʠʩʪʝʤʫ 

ʥʝʚʦʟʤʦʞʥʦ ʜʦʩʪʠʞʝʥʠʝ 100%-ʥʦʡ ʦʯʠʩʪʢʠ, ʦʩʦʙʝʥʥʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ. ɽʩʪʴ ʥʝʢʦʪʦʨʳʝ 

ʫʩʣʦʚʠʷ ʫʚʝʣʠʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʦʯʠʩʪʢʠ ʦʪ ʚʳʙʫʨʝʥʥʦʡ ʧʦʨʦʜʳ ʯʝʨʝʟ ʞʝʣʦʙʥʫʶ ʩʠʩʪʝʤʫ. 

ʅʘʤʠ ʧʨʝʜʣʦʞʝʥʦ ʠʟʤʝʥʠʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʬʠʛʫʨʫ ʞʝʣʦʙʥʦʡ ʩʠʩʪʝʤʳ, ʪʘʢ ʢʘʢ ʩʫʱʝʩʪʚʫʝʪ 

ʫʢʣʦʥ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ.  

ʂʘʞʜʳʡ ʤʝʭʘʥʠʟʤ ʦʯʠʩʪʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʫʥʢʮʠʡ ʠ ʥʝ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʜʣʷ ʚʩʝʭ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ. ʅʘʜʦ ʩʜʝʣʘʪʴ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʠ ʯʸʪʢʦ ʟʥʘʪʴ 

ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʦʯʠʩʪʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. 

ʅʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ɹʫʭʘʨʦ-ʍʠʚʠʥʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʦʙʣʘʩʪʠ ʧʨʠ ʙʫʨʝʥʠʠ ʩʢʚʘʞʠʥ ʩ 

ɸʅʇɼ ʩ ʦʙʣʝʛʯʝʥʥʳʤ ʙʫʨʦʚʳʤ ʨʘʩʪʚʦʨʦʤ ʚʩʝʛʜʘ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ, ʧʨʠʯʠʥʦʡ ʢʦʪʦʨʦʡ 

ʷʚʣʷʶʪʩʷ ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʠ ʨʘʟʤʝʨʦʚ. ɺʠʜ, ʘ ʪʘʢʞʝ ʨʘʟʤʝʨ ʠʤʝʶʱʠʭʩʷ 

ʪʚʝʨʜʳʭ, ʢʨʝʧʢʠʭ ʯʘʩʪʠʮ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ ʝʜʠʥʠʮʳ ʜʦ ʜʝʩʷʪʢʦʚ ʤʠʢʨʦʤʝʪʨʦʚ, ʥʦ ʵʪʦ ʪʦʞʝ 

ʚʣʠʷʝʪ ʥʘ ʜʦʙʘʚʣʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚ ʙʫʨʦʚʦʤ ʨʘʩʪʚʦʨʝ. ʇʨʠ  ʮʠʨʢʫʣʷʮʠʠ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ 

ʠʟ ʫʩʪʴʷ ʩʢʚʘʞʠʥʳ ʚʩʝʛʜʘ ʚʳʭʦʜʠʪ ʰʣʘʤ, ʢʦʪʦʨʳʡ ʫʤʝʥʴʰʘʝʪʩʷ ʟʘ ʩʯʝʪ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʠʟʤʝʣʴʯʝʥʠʷ ʠ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʣʠʪʝʣʴʥʦʛʦ ʥʘʭʦʞʜʝʥʠʷ ʚ ʮʠʨʢʫʣʷʨʥʦʡ 

ʩʠʩʪʝʤʝ ʯʘʩʪʠʮʳ ʰʣʘʤʘ ʧʦʩʪʝʧʝʥʥʦ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʯʘʩʪʠʮʳ ʜʦʙʘʚʣʝʥʥʦʛʦ ʚ ʙʫʨʦʚʦʡ 

ʨʘʩʪʚʦʨ ʜʦʙʘʚʢʠ, ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʦ ʦʪʣʠʯʠʪʴ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʧʨʠ 

ʙʫʨʝʥʠʠ ʩʢʚʘʞʠʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʘʨʦʰʝʯʥʦʛʦ ʜʦʣʦʪʘ, ʥʘ ʦʩʥʦʚʝ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ. 

ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʦʯʠʩʪʢʝ ʠʟ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʜʦʣʞʥʳ ʫʜʘʣʷʪʴʩʷ ʪʚʝʨʜʳʝ 

ʯʘʩʪʠʮʳ ʨʘʟʤʝʨʦʤ ʙʦʣʝʝ 0,8-1,0ʤʢʤ. ʊʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʯʠʩʪʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʥʝ ʧʦʟʚʦʣʷʶʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʯʠʩʪʢʫ. 

ʉʫʱʥʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʦʯʠʩʪʢʠ ʩ ʦʙʣʝʯʸʥʥʳʤ ʙʫʨʦʚʳʤ ʨʘʩʪʚʦʨʦʤ ʩʦʩʪʦʠʪ ʚ ʧʨʦʢʘʯʢʝ 

ʦʯʠʱʘʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʯʝʨʝʟ ʧʦʩʪʘʚʣʝʥʥʫʶ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʫʶ ʞʝʣʦʙʫ, ʚ ʢʦʪʦʨʦʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʠʭʨʝʚʦʡ ʧʦʪʦʢ ʠ ʩʢʦʨʦʩʪʴ (ʪʫʨʙʫʣʝʥʪʥʳʡ ʨʝʞʠʤ) ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 10%. ɸ 

ʪʘʢʞʝ ʫʢʣʦʥ ʞʝʣʦʙʘ ʥʘ ʢʘʞʜʦʤ ʤʝʪʨʝ ʧʦʥʠʟʠʪʩʷ ʥʘ 0,1 ʤʝʪʨ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘ ʩʪʘʥʢʝ çʋʨʘʣʄɸʐ-76è, ʥʘʭʦʜʷʱʝʝʩʷ ʚ 

ʙʫʨʦʚʦʤ ʧʦʣʠʛʦʥʝ ʊʘʰʢʝʥʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʀʩʣʘʤʘ 

ʂʘʨʠʤʦʚʘ. 

ʉʭʝʤʳ ʞʝʣʦʙ (ʘʨʠʢ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʘʭ 1 ʠ 2. 
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ʈʠʩ.1. ʉʭʝʤʘ ʚʠʭʨʝʚʦʛʦ ʞʝʣʦʙʘ (ʘʨʳʢ), ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʧʣʘʥʦʢ ʙʦʣʝʝ ʨʘʩʰʠʨʝʥʘ 

 

 

 

 

 

ʈʠʩ.2. ʉʭʝʤʘ ʚʠʭʨʝʚʦʛʦ ʞʝʣʦʙʘ (ʘʨʳʢ), ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʧʣʘʥʦʢ ʙʦʣʝʝ ʢʦʨʦʯʝ 

 

ɿʘʛʨʷʟʥʝʥʥʳʡ ʪʚʝʨʜʦʡ ʬʘʟʦʡ ʙʫʨʦʚʦʡ ʨʘʩʪʚʦʨ ʧʨʦʢʘʯʠʚʘʣʠ ʥʘʩʦʩʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʭʝʤʦʡ ʩ ʟʘʜʘʥʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ. 

ʆʯʠʩʪʢʘ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʦʪ ʰʣʘʤʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʨʘʟʥʦʩʪʠ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ 

ʯʝʨʝʟ ʞʝʣʦʙʘ ʨʳʭʣʳʭ ʠʥʪʝʨʚʘʣʦʚ, ʚ ʢʦʪʦʨʦʤ ʦʥ ʨʘʩʧʦʣʦʞʝʥ. ʇʨʠ ʵʪʦʤ ʦʯʠʱʝʥʥʳʡ ʦʪ ʰʣʘʤʘ 

ʙʫʨʦʚʦʡ ʨʘʩʪʚʦʨ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʮʠʢʣʦʚ ʚʳʚʦʜʠʣʩʷ ʚ ʮʠʨʢʫʣʷʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ.  

ʕʪʠ ʧʨʠʚʘʨʝʥʥʳʝ ʧʣʘʥʢʠ ʨʝʛʫʣʠʨʫʶʪ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ, ʢʘʞʜʘʷ 

ʧʦʩʪʘʚʣʝʥʥʘʷ ʧʣʘʥʢʘ ʩʦʟʜʘʸʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʩʣʠʚʝ ʨʘʩʪʚʦʨʘ. 

ɿʘʛʨʷʟʥʝʥʠʝ (ʟʘʙʠʚʢʘ) ʧʦʚʝʨʭʥʦʩʪʠ ʞʝʣʦʙ ʩʦ ʚʨʝʤʝʥʝʤ ʧʦʩʪʝʧʝʥʥʦ ʦʯʠʱʘʝʪʩʷ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʂʦʥʩʪʨʫʢʮʠʷ ʚʠʭʨʝʚʦʛʦ ʞʝʣʦʙʘ (ʘʨʳʢ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʯʠʩʪʢʫ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ. 

2. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʯʠʩʪʢʠ ʟʘʚʠʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ, ʩʦʟʜʘʚʘʝʤʦʡ ʥʘ ʨʳʭʣʦʡ ʧʣʘʥʢʝ. 
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ʀ ʋʇʈɸɺʃɽʅʀɽ ɽɻʆ ʉɺʆʁʉʊɺɸʄʀ 
 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʟʫʯʝʥʠʷ ʨʘʩʰʠʨʝʥʠʝ ʮʝʤʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ-ʢʘʤʥʷ ʠ 

ʫʧʨʘʚʣʝʥʠʝ ʝʛʦ ʩʚʦʡʩʪʚʘʤʠ. 

 

Study of influence of various chemicals as well as process and physical properties on 

expanding cement slurries for casing. 

 

ɺʩʝʤ ʠʟʚʝʩʪʥʦ ʯʪʦ, ʯʝʤ ʛʣʫʙʦʢʠʝ ʩʢʚʘʞʠʥ, ʪʝʤ ʙʦʣʴʰʠʝ ʧʨʦʙʣʝʤ rʚ ʢʘʞʜʦʤ ʧʨʦʮʝʩʩʝ 

ʙʫʨʝʥʠʝ. ʆʩʦʙʝʥʥʦ ʢʦʛʜʘ ʢʨʝʧʣʝʥʠʝ ʩʢʚʘʞʠʥ ʧʨʦʠʩʭʦʜʠʪ ʤʥʦʛʠʭ ʥʝʜʦʩʪʘʪʦʢ, ʧʦ ʵʪʦʤʫ ʚ ʵʪʦʤ 

ʩʪʘʪʠʝ ʨʘʩʤʦʪʨʝʥ ʨʘʰʝʨʠʝʥʠʝ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ.  

ɺʨʝʤʷ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʨʝʧʣʝʥʠʝ ʠ ʢʘʯʝʩʪʚʘ ʪʘʤʧʦʥʘʞʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ 

ʨʘʩʰʠʨʷʶʱʠʤʠʩʷ ʩʚʦʡʩʪʚʘʤʠ ʠʟʚʝʩʪʥʳ. ʆʜʥʘʢʦ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʩʩʣʝʜʦʚʘʥʳ ʚʣʠʷʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʜʦʙʘʚʦʯʥʳʡ ʨʝʘʛʝʥʪʳ, ʘ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 
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ʥʘ ʩʦʩʪʘʚ ʠ ʩʚʦʡʩʪʚʘ ʨʘʩʰʠʨʷʶʱʠʭʩʷ ʪʘʤʧʦʥʘʞʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʢʨʝʧʣʝʥʠʷ ʩʢʚʘʞʠʥʳ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʛʠʜʨʘʪʘʮʠʠ ʨʘʩʰʠʨʷʶʱʝʡʩʷ ʜʦʙʘʚʢʠ ʥʘ ʦʩʥʦʚʝ ʉʘʆ ʥʘʯʠʥʘʝʪʩʷ ʩ 

ʤʦʤʝʥʪʘ ʝʝ ʟʘʪʚʦʨʝʥʠʷ ʚ ʚʦʜʝ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʨʦʮʝʩʩ ʮʝʤʝʥʪʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ 

ʦʪ 1 ʜʦ 4-ʭ ʯʘʩʦʚ ʠ ʙʦʣʝʝ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʙʠʨʘʪʴ ʨʝʮʝʧʪʫʨʫ ʨʘʩʰʠʨʷʶʱʝʛʦʩʷ ʪʘʤʧʦʥʘʞʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ (ʈʊʄ) ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʦʭʨʘʥʷʣʠʩʴ ʨʘʩʰʠʨʷʶʱʠʝʩʷ ʩʚʦʡʩʪʚʘ ʜʦʙʘʚʢʠ ʠ 

ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʮʝʩʩʘ ʮʝʤʝʥʪʠʨʦʚʘʥʠʷ. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ [1, 2], 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʮʝʤʝʥʪʠʨʦʚʘʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʚʝʣʠʯʠʥʳ ʨʘʩʰʠʨʝʥʠʷ 

ʮʝʤʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʢʘʤʥʷ. ɽʩʣʠ ʞʝ ʧʨʦʮʝʩʩ ʛʠʜʨʘʪʘʮʠʠ ʉʘʆ ʟʘʚʝʨʰʘʝʪʩʷ ʜʦ ʟʘʚʝʨʰʝʥʠʷ 

ʮʝʤʝʥʪʠʨʦʚʘʥʠʷ ʠʣʠ ʜʦ ʥʘʯʘʣʘ ʟʘʛʫʩʪʝʚʘʥʠʷ ʪʘʤʧʦʥʘʞʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʧʨʠʤʝʥʝʥʠʝ 

ʨʘʩʰʠʨʷʶʱʠʭʩʷ ʜʦʙʘʚʦʢ ʥʝ ʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʚʚʝʜʝʥʠʠ ʨʘʩʰʠʨʷʶʱʠʭʩʷ ʜʦʙʘʚʦʢ (ʈɼ) ʥʘ ʦʩʥʦʚʝ 

ʦʢʩʠʜʘ ʢʘʣʴʮʠʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʨʘʩʪʚʦʨʘ-ʢʘʤʥʷ ʧʨʦʯʥʦʩʪʴ ʮʝʤʝʥʪʥʦʛʦ 

ʢʘʤʥʷ ʩʥʠʞʘʝʪʩʷ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʈʊʄ ʩ ʨʘʩʰʠʨʷʶʱʝʡʩʷ 

ʜʦʙʘʚʢʦʡ ʤʘʨʢʠ çʉʀɻɹè, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣ.1. ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣ., ʨʘʩʰʠʨʝʥʠʝ 

ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʈɼ ʚ ʩʦʩʪʘʚʝ ʩʫʭʦʡ ʩʤʝʩʠ, ʦʜʥʘʢʦ 

ʧʨʦʯʥʦʩʪʴ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩʰʠʨʝʥʠʷ ʩʥʠʞʘʝʪʩʷ. ɼʣʷ ʩʦʩʪʘʚʘ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʈɼ ʤʘʨʢʠ çʉʀɻɹè ʚ ʢʦʣʠʯʝʩʪʚʝ 8% ʧʨʦʯʥʦʩʪʴ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ ʥʘ ʠʟʛʠʙ 

ʯʝʨʝʟ ʜʚʦʝ ʩʫʪʦʢ ʩʦʩʪʘʚʠʣʘ ʣʠʰʴ 0,5 ʄʇʘ, ʯʪʦ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ 1581-96. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ ʠʟ ʈʊʄ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʦʯʥʦʩʪʴ 

ʩʦ ʚʨʝʤʝʥʝʤ ʚʦʟʨʘʩʪʘʝʪ, ʪʦ ʝʩʪʴ ʮʝʤʝʥʪʥʳʡ ʢʘʤʝʥʴ ʩ ʨʘʩʰʠʨʷʶʱʝʡʩʷ ʜʦʙʘʚʢʦʡ ʚ ʧʨʦʮʝʩʩʝ 

ʪʚʝʨʜʝʥʠʷ ʠʤʝʝʪ ʩʚʦʡʩʪʚʦ ʯʘʩʪʠʯʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʦʯʥʦʩʪʴ ʠʣʠ çʩʘʤʦʟʘʣʝʯʠʚʘʪʴʩʷè. 

ʊʘʙʣʠʮʘ 1. 

ɺʣʠʷʥʠʝ ʩʦʜʝʨʞʘʥʠʷ çʉʀɻɹè ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʪʘʤʧʦʥʘʞʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠ 

ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ 

 

 ̄

ʉʦʩʪʘʚ ʈʊʄ, 

ʚ % 

ɺ/ʉ Dʩʨ, 

ʚ ʤ. 

ʇʨʦʯʥʦʩʪʴ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ ʥʘ 

ʠʟʛʠʙ, ʄʇʘ ʯʝʨʝʟ: 

ʈʘʩʰʠʨʝʥʠʝ ʯʝʨʝʟ 

2-ʝ  

ʩʫʪʦʢ, ʚ % ʇʎʊ 

1-50 

ʉʀɻɹ 2 ʩʫʪʦʢ  7 ʩʫʪʦʢ  12 ʩʫʪʦʢ 

1 100 - 0,5 0,20 3,37 6,80 8,57 - 

2 98 2 0,5 0,21 2,48 5,10 6,49 0,74 

3 96 4 0,5 0,21 1,28 4,2 5,17 3,73 

4 94 6 0,5 0,21 0,75 3,1 4,05 7,76 

5 92 8 0,5 0,22 0,50 2,7 3,50 9,58 

 

ʇʨʦʮʝʩʩ ʨʘʩʰʠʨʝʥʠʷ ʪʘʤʧʦʥʘʞʥʦʛʦ ʨʘʩʪʚʦʨʘ-ʢʘʤʥʷ ʩ ʈɼ ʥʘ ʦʩʥʦʚʝ ʉʘʆ ʦʙʳʯʥʦ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ ʜʦ 2-3 ʩʫʪʦʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʪʚʝʨʜʝʥʠʷ 

ʪʘʤʧʦʥʘʞʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʞʠʛ ʘ ʢʘʨʙʦʥʘʪʘ ʢʘʣʴʮʠʷ ʧʨʠ ʝʝ ʜʝʢʘʨʙʦʥʠʟʘʮʠʠ. 

ɺʝʣʠʯʠʥʘ ʜʘʚʣʝʥʠʷ ʦʪ ʨʘʩʰʠʨʷʶʱʝʛʦʩʷ ʮʝʤʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ-ʢʘʤʥʷ ʥʘ ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ 

ʝʝ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʯʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ, ʢʦʪʦʨʘʷ ʚʦʟʨʘʩʪʘʝʪ ʧʦ 

ʤʝʨʝ ʛʠʜʨʘʪʘʮʠʠ ʮʝʤʝʥʪʘ. ʇʨʠ ʧʦʟʜʥʝʤ ʨʘʩʰʠʨʝʥʠʠ ʮʝʤʝʥʪʥʳʡ ʢʘʤʝʥʴ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʝʝ 

ʜʘʚʣʝʥʠʝ ʥʘ ʩʪʝʥʢʠ ʩʢʚʘʞʠʥʳ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ, ʦʜʥʘʢʦ ʨʘʩʰʠʨʝʥʠʝ ʮʝʤʝʥʪʥʦʛʦ 

ʢʘʤʥʷ ʚ ʧʦʟʜʥʠʝ ʩʨʦʢʠ ʝʛʦ ʪʚʝʨʜʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʨʫʰʝʥʠʶ ʝʝ ʩʪʨʫʢʪʫʨʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʦʯʥʦʩʪʠ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ ʧʦ ɻʆʉʊ 26798.1 - 96 ʧʦʟʜʥʝʝ ʨʘʩʰʠʨʝʥʠʝ 

ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʴʰʝʤʫ ʩʥʠʞʝʥʠʶ ʝʛʦ ʧʨʦʯʥʦʩʪʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ, 

ʦʩʣʦʞʥʷʶʱʠʭ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ. 

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʝʩʣʠ ʜʝʡʩʪʚʠʝ ʈɼ ʧʨʦʜʦʣʞʘʝʪʩʷ ʙʦʣʝʝ ʩʫʪʦʢ, ʜʘʣʴʥʝʡʰʝʝ 

ʨʘʩʰʠʨʝʥʠʝ ʦʙʨʘʟʮʦʚ ʚ ʩʚʦʙʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ 

ʧʨʦʯʥʦʩʪʠ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ, ʠ ʜʘʞʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʝʛʦ ʩʘʤʦʨʘʟʨʫʰʝʥʠʶ. ɽʩʣʠ ʞʝ 

ʪʚʝʨʜʝʥʠʝ ʦʙʨʘʟʮʦʚ ʠʟ ʈʊʄ ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ ʜʦ ʤʦʤʝʥʪʘ ʠʩʧʳʪʘʥʠʷ ʚ ʦʛʨʘʥʠʯʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʥʘʧʨʠʤʝʨ ʚ ʬʦʨʤʘʭ, ʯʪʦ ʙʣʠʞʝ ʢ ʫʩʣʦʚʠʷʤ ʪʚʝʨʜʝʥʠʷ ʮʝʤʝʥʪʘ ʚ ʩʢʚʘʞʠʥʝ, ʠʭ 

ʧʨʦʯʥʦʩʪʴ ʦʢʘʟʳʚʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ [3]. 



ʊʝʥʜʝʥʮʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʽ ʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʽʟʘʮʽʾ 
 

 

42 

ʆʜʥʦʡ ʠʟ ʧʨʦʙʣʝʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʨʝʮʝʧʪʫʨ ʈʊʄ ʷʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʝʛʦ ʩʚʦʡʩʪʚʘʤʠ, ʠ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʝʛʦ ʨʘʩʰʠʨʝʥʠʝʤ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ ʫʩʢʦʨʠʪʝʣʝʡ ʩʭʚʘʪʳʚʘʥʠʷ ʥʘ 

ʚʝʣʠʯʠʥʫ ʠ ʜʠʥʘʤʠʢʫ ʨʘʩʰʠʨʝʥʠʷ ʨʘʩʪʚʦʨʘ-ʢʘʤʥʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʳʝ 

ʠʩʧʳʪʘʥʠʷ ʮʝʤʝʥʪʥʦ-ʟʦʣʴʥʦʡ ʩʤʝʩʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʨʘʩʰʠʨʷʶʱʝʡʩʷ ʜʦʙʘʚʢʠ ʉʘʆ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 10% ʦʪ ʤʘʩʩʳ ʩʤʝʩʠ. ɺ ʢʘʯʝʩʪʚʝ ʫʩʢʦʨʠʪʝʣʷ ʪʚʝʨʜʝʥʠʷ ʧʨʠʤʝʥʷʣʘʩʴ ʩʦʣʝʚʘʷ 

ʢʦʤʧʦʟʠʮʠʷ (ʉʂ) (ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʊʋ6-46 00204872 19 92), ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ 

ʩʦʣʝʚʫʶ ʩʤʝʩʴ ʩ ʩʦʜʝʨʞʘʥʠʝʤ: 

 

1. CaCl2 53% 

2. NaCl 38% 

3. H2O (ʩʚʷʟʘʥʥʘʷ) 8% 

4. CaSO4 0,5% 

5. Ca(OH)2 0,2% 

6. ʆʩʪʘʪʦʢ  0,3% 

 

ʇʨʠ ʚʚʝʜʝʥʠʠ ʚ ʪʘʤʧʦʥʘʞʥʳʡ ʩʦʩʪʘʚ ʫʩʢʦʨʠʪʝʣʷ ʪʚʝʨʜʝʥʠʷ ʢʦʥʝʯʥʘʷ ʚʝʣʠʯʠʥʘ 

ʨʘʩʰʠʨʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ. ɽʩʣʠ ʨʘʩʰʠʨʝʥʠʝ ʩʦʩʪʘʚʘ ʙʝʟ ʉʂ ʯʝʨʝʟ 24 ʯʘʩʘ 

ʩʦʩʪʘʚʠʣʦ 10,87%, ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʵʪʦʪ ʞʝ ʩʦʩʪʘʚ ʉʂ ʝʛʦ ʨʘʩʰʠʨʝʥʠʝ ʩʥʠʟʠʣʦʩʴ ʧʦʯʪʠ ʚ 5 

ʨʘʟ ʠ ʩʦʩʪʘʚʠʣʦ ʣʠʰʴ 2,18%. ʀ ʵʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʉʂ ʩʘʤʘ ʧʦ ʩʝʙʝ ʧʨʦʷʚʣʷʝʪ ʥʝʢʦʪʦʨʳʝ 

ʨʘʩʰʠʨʷʶʱʠʝ ʩʚʦʡʩʪʚʘ. 

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʦʣʝʚʘʷ ʢʦʤʧʦʟʠʮʠʷ ʦʢʘʟʳʚʘʝʪ ʪʦʨʤʦʟʷʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ 

ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʨʘʩʰʠʨʝʥʠʶ ʪʘʤʧʦʥʘʞʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʚ ʪʝʤʧʘʭ ʨʘʩʰʠʨʝʥʠʷ ʜʣʷ ʦʙʦʠʭ ʩʦʩʪʘʚʦʚ ʦʪʤʝʯʘʝʪʩʷ ʢ ʢʦʥʮʫ 

ʩʭʚʘʪʳʚʘʥʠʷ, ʢʦʛʜʘ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʠʛʣʝ ɺʠʢʘ ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ ʟʥʘʯʝʥʠʶ 39 - 40 ʝʜʠʥʠʮ. 

ʇʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʢʦʥʮʘ ʩʭʚʘʪʳʚʘʥʠʷ ʨʘʩʰʠʨʝʥʠʝ ʩʦʩʪʘʚʘ ʩ ʜʦʙʘʚʢʦʡ ʉʂ ʩʦʩʪʘʚʠʣʦ ʣʠʰʴ 

ʦʢʦʣʦ 0,38%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʩʦʩʪʘʚʘ ʙʝʟ ʜʦʙʘʚʢʠ ʉʂ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 

1,05%. ɹʦʣʴʰʠʝ ʪʝʤʧʳ ʨʘʩʰʠʨʝʥʠʷ ʜʣʷ ʩʦʩʪʘʚʘ ʙʝʟ ʫʩʢʦʨʠʪʝʣʷ ʪʚʝʨʜʝʥʠʷ ʧʦʩʣʝ ʢʦʥʮʘ 

ʩʭʚʘʪʳʚʘʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʩʪʘʚʦʤ, ʩʦʜʝʨʞʘʱʠʤ ʉʂ, ʦʙʲʷʩʥʷʶʪʩʷ ʤʝʥʴʰʝʡ ʝʝ 

ʧʨʦʯʥʦʩʪʴʶ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʘ 2. 

ɺʣʠʷʥʠʝ ʩʦʣʝʚʦʡ ʢʦʤʧʦʟʠʮʠʠ ʥʘ ʩʚʦʡʩʪʚʘ ʮʝʤʝʥʪʥʦ-ʟʦʣʴʥʦʛʦ ʪʘʤʧʦʥʘʞʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʩ ʜʦʙʘʚʢʦʡ ʥʝʛʘʰʝʥʦʡ ʠʟʚʝʩʪʠ 

ʉʦʩʪʘʚ ʪʘʤʧʦʥʘʞʥʦʡ 

ʢʦʤʧʦʟʠʮʠʠ, % 

ʋʩʢʦʨʠʪʝʣʴ 

ʪʚʝʨʜʝʥʠʷ,  

ʉʂ, ʚ % ʢ  

ʤʘʩʩʝ ʩʤʝʩʠ  

ɺ/ʉ Dʩʨ, 
ʚ ʤ. 

ʇʨʦʯʥʦʩʪʴ 

ʮʝʤʝʥʪʥʦʛʦ 

ʢʘʤʥʷ ʥʘ 

ʠʟʛʠʙ ʯʝʨʝʟ 2 

ʩʫʪʦʢ, ʄʇʘ 

ʈʘʩʰʠʨʝʥʠʝ 

ʧʦʩʣʝ ʩʫʪʦʢ 

ʪʚʝʨʜʝʥʠʷ, 

ʚ % ʇʎʊ 

1-50 

ɿʦʣʘ ʀʟʚʝʩʪʴ 

ʥʝʛʘʰʝʥʘʷ 

70 20 10 - 0,58 0,21 1,88 10,87 

70 20 10 4 0,58 0,22 2,44 2,18 

60 20 20 - 0,60 0,20 1,60 2,20 

60 20 20 4 0,62 0,21 1,64 2,25 

ɺ/ʉ-ʚʦʜʘ ʩʤʝʩʦʚʦʡ ʦʪʥʦʰʝʥʠʷ. 
 

ʀʩʭʦʜʷ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʝʭʘʥʠʟʤ ʨʘʩʰʠʨʝʥʠʷ ʪʘʤʧʦʥʘʞʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʩ ʨʘʩʰʠʨʷʶʱʠʤʠʩʷ ʜʦʙʘʚʢʘʤʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʋʚʝʣʠʯʠʚʘʶʱʠʝʩʷ ʚ ʦʙʲʝʤʝ ʯʘʩʪʠʮʳ ʨʘʩʰʠʨʷʶʱʝʡʩʷ ʜʦʙʘʚʢʠ ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ 

ʜʘʚʣʝʥʠʷ ʥʘ ʩʪʝʥʢʠ ʩʢʚʘʞʠʥʳ ʯʝʨʝʟ ʩʢʝʣʝʪʥʫʶ ʩʪʨʫʢʪʫʨʫ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ. ʇʨʠʯʝʤ ʵʪʦ 

ʜʘʚʣʝʥʠʝ ʤʦʞʝʪ ʨʘʩʧʨʝʜʝʣʷʪʴʩʷ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʨʘʩʪʚʦʨ 

ʧʦʚʝʨʭʥʦʩʪʷʤ ʚ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʪʚʝʨʜʝʶʱʠʡ ʮʝʤʝʥʪʥʳʡ ʨʘʩʪʚʦʨ-ʢʘʤʝʥʴ ʝʱʝ ʷʚʣʷʝʪʩʷ 

ʧʣʘʩʪʠʯʥʳʤ. ɺ ʢʦʥʮʝ ʩʨʦʢʘ ʩʭʚʘʪʳʚʘʥʠʷ ʪʘʤʧʦʥʘʞʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʢʦʛʜʘ ʩʪʨʫʢʪʫʨʘ 

ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ ʥʘʙʠʨʘʝʪ ʧʨʦʯʥʦʩʪʴ ʠ ʫʞʝ ʤʝʥʴʰʝ ʧʦʜʚʝʨʞʝʥʘ ʧʣʘʩʪʠʯʝʩʢʠʤ 
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ʜʝʬʦʨʤʘʮʠʷʤ ʠ ʩʧʦʩʦʙʥʘ ʦʢʘʟʳʚʘʪʴ ʙʦʣʴʰʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʩʰʠʨʷʶʱʠʤʩʷ ʚʢʣʶʯʝʥʠʷʤ ʚ 

ʩʪʨʫʢʪʫʨʝ ʮʝʤʝʥʪʘ, ʪʝʤʧʳ ʨʘʩʰʠʨʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʶʪʩʷ. 

ʊʝʤʧʳ ʨʘʩʰʠʨʝʥʠʷ ʪʚʝʨʜʝʶʱʝʛʦ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ ʟʘʚʠʩʷʪ ʦʪ ʧʨʦʯʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ 

ʬʦʨʤʠʨʫʶʱʝʛʦʩʷ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ ʠ ʥʘʧʨʷʞʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʦʪ ʜʝʡʩʪʚʠʷ 

ʨʘʩʰʠʨʷʶʱʠʭʩʷ ʩʪʨʫʢʪʫʨ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʈɼ ʚ 

ʪʘʤʧʦʥʘʞʥʦʡ ʩʤʝʩʠ ʠ ʩʦʟʜʘʚʘʝʤʳʤʠ ʠʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ ʨʘʩʢʣʠʥʠʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʤ 

ʚʳʰʝ ʧʨʦʯʥʦʩʪʴ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ, ʪʝʤ ʙʦʣʴʰʝ ʪʨʝʙʫʝʪʩʷ ʫʩʠʣʠʡ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʜʚʝʨʛʘʪʴ 

ʵʪʦʪ ʮʝʤʝʥʪʥʳʡ ʢʘʤʝʥʴ ʧʣʘʩʪʠʯʝʩʢʦʤʫ ʪʝʯʝʥʠʶ ʠʣʠ ʨʘʟʨʫʰʝʥʠʶ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʝʛʦ 

ʨʘʩʰʠʨʝʥʠʶ. ɽʩʣʠ ʞʝ ʢʦʣʠʯʝʩʪʚʦ ʈɼ ʤʘʣʦ, ʪʦ ʦʥʦ ʙʫʜʝʪ ʩʦʟʜʘʚʘʪʴ ʠ ʤʝʥʴʰʝʝ ʫʜʝʣʴʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʨʘʩʢʣʠʥʠʚʘʥʠʷ ʚ ʬʦʨʤʠʨʫʶʱʝʡʩʷ ʩʪʨʫʢʪʫʨʝ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ. ʉ ʧʦʚʳʰʝʥʠʝʤ 

ʧʨʦʯʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʧʨʦʮʝʩʩ ʨʘʩʰʠʨʝʥʠʷ ʟʘʤʝʜʣʷʝʪʩʷ. 

ʊʝʤʧʳ ʨʘʩʰʠʨʝʥʠʷ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʢʘʨʢʘʩʘ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ ʫʚʝʣʠʯʠʚʘʶʱʠʤʩʷ ʚ ʦʙʲʝʤʝ ʯʘʩʪʠʮʘʤ ʈɼ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʩʦʦʪʥʦʰʝʥʠʷʤʠ ʩʠʣ çʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʱʠʭè ʩʪʦʨʦʥ: ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʢʦʣʠʯʝʩʪʚʘ ʈɼ ʠ 

ʨʘʟʚʠʚʘʝʤʦʛʦ ʠʤ ʫʜʝʣʴʥʦʛʦ ʫʩʠʣʠʷ ʨʘʩʧʦʨʘ ʧʨʠ ʨʘʩʰʠʨʝʥʠʠ, ʘ ʪʘʢʞʝ ʪʝʤʧʘʤʠ ʝʛʦ 

ʛʠʜʨʘʪʘʮʠʠ, ʠ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʪʝʤʧʘʤʠ ʟʘʛʫʩʪʝʚʘʥʠʷ ʠ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ 

ʮʝʤʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ ʪʚʝʨʜʝʥʠʷ ʠ ʥʘʣʠʯʠʷ ʚ 

ʩʦʩʪʘʚʝ ʮʝʤʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʟʘʤʝʜʣʷʶʱʠʭ ʠʣʠ ʫʩʢʦʨʷʶʱʠʭ ʝʛʦ ʪʚʝʨʜʝʥʠʝ ʨʝʘʛʝʥʪʦʚ ʠ 

ʜʦʙʘʚʦʢ. ʇʨʦʙʣʝʤʘ ʧʦʣʫʯʝʥʠʷ ʨʘʩʰʠʨʷʶʱʝʛʦʩʷ ʪʘʤʧʦʥʘʞʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʚʦʜʠʪʩʷ ʢ 

ʩʦʛʣʘʩʦʚʘʥʠʶ ʚʦ ʚʨʝʤʝʥʠ ʧʨʦʮʝʩʩʦʚ ʛʠʜʨʘʪʘʮʠʠ ʨʘʩʰʠʨʷʶʱʝʡʩʷ ʜʦʙʘʚʢʠ ʩ ʧʨʦʮʝʩʩʘʤʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ ʠ ʥʘʙʦʨʘ ʠʤ ʧʨʦʯʥʦʩʪʠ. 
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ʇɽʈʉʇɽʂʊʀɺʓ ʅɽʌʊɽɻɸɿʆʅʆʉʅʆʉʊʀ ʇɸʃɽʆɿʆʁʉʂʀʍ ʆʊʃʆɾɽʅʀʁ  

ʖɻɸ ʌɽʈɻɸʅʉʂʆɻʆ ʈɽɻʀʆʅɸ 

 

ɺ ʩʪʘʪʴʝ ʜʘʥʦ ʥʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʝʜʧʦʩʳʣʦʢ ʠ ʢʨʠʪʝʨʠʝʚ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ 

ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʨʦʜ ʶʛʘ ʌʝʨʛʘʥʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʅʘ ʦʩʥʦʚʝ ʠʩʪʦʨʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ, ʝʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ ʩ ʚʳʜʝʣʝʥʠʝʤ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʟʦʥ ʠ ʫʯʘʩʪʢʦʚ ʧʦ ʧʘʣʝʦʟʦʡʩʢʠʤ ʦʪʣʦʞʝʥʠʷʤ 

ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ɻʈʈ ʩ ʮʝʣʴʶ ʦʪʢʨʳʪʠʷ ʥʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʣʝʦʟʦʡ, ʛʝʦʣʦʛʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ, ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʴ, 

ʨʝʩʫʨʩʳ, ʧʦʢʨʳʰʢʘ, ʩʝʡʩʤʦʨʘʟʚʝʜʢʘ, ʦʧʦʨʥʦ-ʦʪʨʘʞʘʶʱʠʡ ʛʦʨʠʟʦʥʪ. 
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The article provides a scientific substantiation of the prerequisites and criteria for the oil and 

gas potential of the Paleozoic complex of rocks in the South of the Ferghana region. Based on the 

history of the geological development of the region, its tectonic structure, geochemical conditions of 

formation, and other factors, with the allocation of promising zones and sites for Paleozoic deposits 

for exploration in order to discover new oil and gas fields. 

Keywords: paleozoic, geological and genetic background, oil and gas potential, resources, tire, 

seismic exploration, reference-reflecting horizon. 

 

ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ ʨʘʩʧʦʣʘʛʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʨʦʛʥʦʟʥʳʤʠ, ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʮʝʥʝʥʥʳʤʠ ʟʘʧʘʩʘʤʠ ʥʝʬʪʠ, ʛʘʟʘ ʠ ʢʦʥʜʝʥʩʘʪʘ. ɺʦ ʚʩʝʭ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʨʝʛʠʦʥʘʭ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ï ʚ ʋʩʪʶʨʪʩʢʦʤ (ʋʅɻʈ), ɹʫʭʘʨʦ-

ʍʠʚʠʥʩʢʦʤ (ɹʍʅɻʈ), ɻʠʩʩʘʨʩʢʦʤ (ɻʅɻʈ), ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʤ (ʉʅɻʈ) ʠ ʌʝʨʛʘʥʩʢʦʤ (ʌʅɻʈ) 

ï ʝʱʸ ʠʤʝʶʪʩʷ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʥʝ ʦʩʚʦʝʥʥʳʝ ʨʝʩʫʨʩʳ ʥʝʬʪʠ ʠ ʛʘʟʘ. 

ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ 

ʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ. ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʩʫʱʝʩʪʚʦʚʘʣʘ ʛʠʧʦʪʝʟʘ ʦ ʪʦʤ, ʯʪʦ 

ʧʘʣʝʦʟʦʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʛʤʘʪʠʯʝʩʢʠʤʠ ʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʤʠ ʧʦʨʦʜʘʤʠ ʠ ʚ 

ʥʠʭ ʦʪʩʫʪʩʪʚʫʶʪ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʋɺ, ʪ.ʝ. ʦʥʠ ʷʚʣʷʶʪʩʷ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʤʝʟʦ-ʢʘʡʥʦʟʦʡʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ. ʆʜʥʘʢʦ ʚ ʌʝʨʛʘʥʩʢʦʤ, ʚ ʋʩʪʶʨʪʩʢʦʤ, ʚ ɹʫʭʘʨʦ-ʍʠʚʠʥʩʢʦʤ ʧʦʣʫʯʝʥʳ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʠʪʦʢʠ ʥʝʬʪʠ ʠ ʛʘʟʘ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʛʦʨʥʳʭ ʦʙʨʘʤʣʝʥʠʷʭ ʚ ʧʘʣʝʦʟʦʡʩʢʠʭ 

ʦʪʣʦʞʝʥʠʷʭ ʠʤʝʶʪʩʷ ʥʝʬʪʷʥʳʝ ʨʦʜʥʠʢʠ ʠ ʧʨʠʨʦʜʥʳʝ ʙʠʪʫʤʳ [1, ʩ. 6-8]. 

ʆʩʥʦʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʠ ʧʨʠʥʮʠʧʘʤʠ ʚʳʜʝʣʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʟʦʥ (ʫʯʘʩʪʢʦʚ) ʧʦ 

ʧʘʣʝʦʟʦʡʩʢʠʤ ʦʪʣʦʞʝʥʠʷʤ ʶʛʘ ʌʅɻʈ ʷʚʣʷʶʪʩʷ: 

1. ʇʨʝʜʧʦʩʳʣʢʠ ʚ ʠʩʪʦʨʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ ʠ ʫʩʣʦʚʠʷ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ 

ʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ: 

¶ ʥʘʣʠʯʠʝ ʚ ʨʘʟʨʝʟʝ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʥʝʩʢʦʣʴʢʠʭ ʥʝʬʪʝʛʘʟʦʤʘʪʝʨʠʥʩʢʠʭ ʪʦʣɦ; 

¶ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʩ ʚʳʩʦʢʠʤʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʤʠ ʠ ʝʤʢʦʩʪʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ; 

¶ ʟʘʣʦʞʝʥʠʝ ʢʨʫʧʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʟʦʥ, ʘ ʚ ʠʭ ʧʨʝʜʝʣʘʭ ʣʠʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ; 

¶ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʣʘʥʘ ʚʧʘʜʠʥʳ ʚʦ ʚʨʝʤʝʥʠ ʩ ʨʘʟʣʠʯʥʦ 

ʘʤʧʣʠʪʫʜʥʳʤʠ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʧʦʜʚʠʞʢʘʤʠ, ʢʘʢ ʣʦʢʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ, ʪʘʢ ʠ ʟʦʥ 

ʥʝʬʪʝʛʘʟʦʥʘʢʦʧʣʝʥʠʷ; 

¶ ʧʨʠʩʫʪʩʪʚʠʝ ʨʷʜʘ ʨʝʛʠʦʥʘʣʴʥʦ ʠʣʠ ʟʦʥʘʣʴʥʦ ʚʳʜʝʨʞʘʥʥʳʭ ʧʦʢʨʳʰʝʢ ʩ ʚʳʩʦʢʠʤʠ 
ʵʢʨʘʥʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʦʪ ʥʝʦʛʝʥʘ ʜʦ ʧʘʣʝʦʟʦʷ ʚʢʣʶʯʠʪʝʣʴʥʦ) ʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʤʥʦʛʦʧʣʘʩʪʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

2. ɻʝʦʣʦʛʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʧʘʣʝʦʟʦʡʩʢʠʭ ʪʦʣʱ. 

ɻʝʦʣʦʛʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʌʝʨʛʘʥʩʢʦʡ ʚʧʘʜʠʥʳ ʫʢʘʟʳʚʘʶʪ 

ʥʘ ʥʘʣʠʯʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʢʨʠʪʝʨʠʝʚ (ʪʝʢʪʦʥʠʯʝʩʢʠʭ, ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʭ, ʛʝʦʭʠʤʠʯʝʩʢʠʭ 

ʠ ʜʨ.), ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʥʝʬʪʝʛʘʟʦʦʙʨʘʟʦʚʘʥʠʝ ʠ ʥʝʬʪʝʛʘʟʦʥʘʢʦʧʣʝʥʠʝ ʥʘ ʦʪʜʝʣʴʥʳʭ 

ʫʯʘʩʪʢʘʭ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʛʦ ʙʘʩʩʝʡʥʘ [2, ʩ. 126-129]. 

ʇʨʠʥʠʤʘʷ ʢʨʠʪʝʨʠʠ ʠ ʧʨʠʥʮʠʧʳ ʦʮʝʥʢʠ ʧʝʨʩʧʝʢʪʠʚ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʧʘʣʝʦʟʦʡʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ʶʛʘ ʌʅɻʈ, ʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʷ ʨʝʟʫʣʴʪʘʪʳ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʨʘʙʦʪ ʠ ʙʫʨʝʥʠʷ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʩʢʚʘʞʠʥ ʧʦ ʶʛʫ ʌʅɻʈ, ʚʳʜʝʣʝʥʳ ʧʷʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʟʦʥ (ʫʯʘʩʪʢʦʚ) ʜʣʷ 

ʧʨʦʜʦʣʞʝʥʠʷ ɻʈʈ ʩ ʮʝʣʴʶ ʧʣʘʥʦʤʝʨʥʦʛʦ ʠ ʩʠʩʪʝʤʥʦʛʦ ʠʟʫʯʝʥʠʷ ʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ: 

ɻʫʨʫʥʯ-ʄʘʟʘʨ ï ɸʥʜʠʞʘʥʩʢʘʷ ʟʦʥʘ; ʇʘʣʚʘʥʪʘʰʩʢʘʷ ʟʦʥʘ; ɸʚʚʘʣʴ ï ʂʳʟʳʣ-ɸʨʯʠʥʩʢʘʷ ʟʦʥʘ; 

ʏʠʤʠʦʥʩʢʘʷ ʟʦʥʘ; ʉʦʭ ï ʈʠʰʪʘʥʩʢʘʷ ʟʦʥʘ. ʀʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʠ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʷʚʣʷʝʪʩʷ ɻʫʨʫʥʯ-ʄʘʟʘʨ ï ɸʥʜʠʞʘʥʩʢʘʷ ʟʦʥʘ. 

ɻʫʨʫʥʯ-ʄʘʟʘʨ ï ɸʥʜʠʞʘʥʩʢʘʷ ʟʦʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ 

ɸʥʜʠʞʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ. 

ɺ ʵʪʦʡ ʟʦʥʝ ʨʘʩʧʦʣʦʞʝʥʳ 7 ʥʝʬʪʝʛʘʟʦʚʳʝ ʠ ʥʝʬʪʷʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʥʘ ʢʦʪʦʨʳʭ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʦʙʳʯʘ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ ʧʣʦʱʘʜʠ ɻʫʨʫʥʯ-ʄʘʟʘʨ ʠ ɸʠʤ. 

ʅʝʬʪʷʥʳʝ ʠ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʝ ʟʘʣʝʞʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʥʝʦʛʝʥʦʚʳʤ, ʧʘʣʝʦʛʝʥʦʚʳʤ, ʤʝʣʦʚʳʤ, 
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ʶʨʩʢʠʤ ʠ ʚʝʨʭʘʤ ʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ʇʨʦʤʳʰʣʝʥʥʘʷ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʧʘʣʝʦʟʦʡʩʢʠʤ ʢʦʤʧʣʝʢʩʦʤ ʚʧʝʨʚʳʝ ʫʩʪʘʥʦʚʣʝʥʘ ʚ 1970 ʛ. ʥʘ ʧʣʦʱʘʜʠ ɹʦʩʪʦʥ, ʢʦʛʜʘ ʧʨʠ 

ʦʧʨʦʙʦʚʘʥʠʠ ʩʢʚ. ˉ 716 ʚ ʠʥʪʝʨʚʘʣʝ 2837-2808 ʤ ʙʳʣ ʧʦʣʫʯʝʥ ʬʦʥʪʘʥ ʥʝʬʪʠ ʜʝʙʠʪʦʤ 24 

ʪ/ʩʫʪ. ʇʦʩʣʝʜʫʶʱʠʤʠ ʧʨʦʙʫʨʝʥʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ ʟʘʣʝʞʴ ʙʳʣʘ ʦʢʦʥʪʫʨʝʥʘ ʠ ʧʝʨʝʜʘʥʘ ʚ 

ʨʘʟʨʘʙʦʪʢʫ. ʆʪʢʨʳʪʠʝ ʟʘʣʝʞʝʡ ʋɺ ʥʘ ʧʣʦʱʘʜʠ ɹʦʩʪʦʥ, ʘ ʪʘʢʞʝ ʥʘ ʧʣʦʱʘʜʠ ʉʝʚʝʨʥʳʡ 

ʂʘʨʘʢʯʠʢʫʤ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʌʝʨʛʘʥʩʢʦʡ ʚʧʘʜʠʥʳ (ʉʝʚʝʨʥʳʡ 

ʊʘʜʞʠʢʠʩʪʘʥ) ʚ ʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʩʪʘʣʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʝʜʤʝʪʦʤ ʩʧʝʮʠʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʧʦʟʠʮʠʡ ʠʭ ʚʦʟʤʦʞʥʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʠ ʥʘ ʜʨʫʛʠʭ ʩʪʨʫʢʪʫʨʘʭ ʶʞʥʦʡ 

ʩʪʫʧʝʥʠ ʌʝʨʛʘʥʩʢʦʡ ʚʧʘʜʠʥʳ. 

ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʖʞʥʳʡ ɸʣʘʤʳʰʠʢ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʧʦʠʩʢʦʚʦ-

ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʚʳʷʚʣʝʥʳ ʥʝʬʪʝʛʘʟʦʚʳʝ ʟʘʣʝʞʠ ʚ ʥʝʦʛʝʥʝ, ʧʘʣʝʦʛʝʥʝ, ʤʝʣʫ ʠ ʶʨʝ, ʪʘʢʞʝ 

ʦʪʤʝʯʝʥʘ ʥʝʬʪʝʥʦʩʥʦʩʪʴ ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ɺ ʩʢʚ. ˉˉ 681, 709, 724 ʠʟ 

ʛʦʨʠʟʦʥʪʘ, ʟʘʣʝʛʘʶʱʝʛʦ ʚ ʢʨʦʚʣʝ ʧʘʣʝʦʟʦʷ, ʧʦʣʫʯʝʥʳ ʧʨʠʪʦʢʠ ʣʝʛʢʦʡ ʥʝʬʪʠ ʜʝʙʠʪʦʤ ʜʦ 0,2 

ʤ
3
/ʩʫʪ. ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, ʨʘʟʨʝʟʘ ʠ ʚʳʷʩʥʝʥʠʷ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ 

ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʪʣʦʞʝʥʠʡ ʧʨʦʙʫʨʝʥʘ ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʩʢʚ. ˉ 1ʇ (ʨʠʩ. 1) ʩ 

ʬʘʢʪʠʯʝʩʢʠʤ ʟʘʙʦʝʤ 4500 ʤ (ʜʝʚʦʥ) ʚʩʢʨʳʪʘʷ ʯʘʩʪʴ ʧʘʣʝʦʟʦʷ ï 2900 ʤ. 

 
ʈʠʩ. 1. ʇʣʦʱʘʜʴ ʖʞʥʳʡ ɸʣʘʤʳʰʠʢ. ʉʪʨʫʢʪʫʨʥʘʷ ʢʘʨʪʘ ʧʦ ʢʨʦʚʣʝ ʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʧʦ ʣʠʥʠʠ I-I. 

ʈʘʟʨʝʟ ʧʦ ʜʘʥʥʳʤ ʧʨʦʤʳʩʣʦʚʦʡ ʛʝʦʬʠʟʠʢʠ, ʢʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʧʨʦʡʜʝʥʦ ʩ ʦʪʙʦʨʦʤ 

ʢʝʨʥʘ ï 197 ʤ) ʧʨʝʜʩʪʘʚʣʝʥ, ʚ ʦʩʥʦʚʥʦʤ, ʦʩʘʜʦʯʥʳʤʠ ʠ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤʠ ʪʝʨʨʠʛʝʥʥʦ-

ʢʘʨʙʦʥʘʪʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʤʝʩʪʘʤʠ ʧʨʝʪʝʨʧʝʚʘʶʱʠʤʠ ʫʧʣʦʪʥʝʥʠʝ ʜʦ ʩʪʘʜʠʠ ʘʨʛʠʣʣʠʪʘ. 

ʉʨʝʜʠ ʫʢʘʟʘʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʩʪʨʝʯʘʶʪʩʷ ʧʣʘʩʪʳ-ʢʦʣʣʝʢʪʦʨʳ ʩ ʧʦʨʠʩʪʦʩʪʴʶ 10-15%, 

ʦʙʣʘʜʘʶʱʠʤʠ ʭʦʨʦʰʠʤʠ ʝʤʢʦʩʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʇʨʠ ʠʩʧʳʪʘʥʠʠ ʠʥʪʝʨʚʘʣʘ 1650-1674 ʤ 

(ʚʝʨʭʥʠʡ ʧʘʣʝʦʟʦʡ) ʚ ʩʢʚʘʞʠʥʝ ˉ 1ʇ ʧʦʣʫʯʝʥ ʧʨʠʪʦʢ ʥʝʬʪʠ ʜʝʙʠʪʦʤ 1,6 ʪ/ʩʫʪ. ʅʠʞʥʠʝ 

ʠʥʪʝʨʚʘʣʳ ʚʩʢʨʳʪʦʛʦ ʨʘʟʨʝʟʘ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʠʯʠʥʘʤ ʥʝ ʙʳʣʠ ʦʧʨʦʙʦʚʘʥʳ. ʇʦʩʣʝ 

ʧʦʣʫʯʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʠʪʦʢʘ ʥʝʬʪʠ ʙʳʣʠ ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʳ ʩʢʚ. ˉˉ 781,782 ʩ 

ʧʨʦʝʢʪʥʦʡ ʛʣʫʙʠʥʦʡ 1750 ʤ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʷ ʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ʩʢʚ. 

ˉ781 ʧʦʣʫʯʝʥ ʛʘʟ (ʜʝʙʠʪ 50 ʪʳʩ. ʤ
3
/ʩʫʪ), ʘ ʚ ʩʢʚ. ˉ 782 ï ʥʝʬʪʴ ʜʝʙʠʪʦʤ ï 3 ʪ/ʩʫʪ. 

ɺ ʧʨʝʜʝʣʘʭ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʥʝ ʤʝʥʝʝ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʜʝʚʦʥʩʢʠʭ ʠ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʠʬʦʛʝʥʥʳʤʠ 

ʠʟʚʝʩʪʥʷʢʘʤʠ. ʇʨʠ ʠʩʧʳʪʘʥʠʠ ʚ ʠʥʪʝʨʚʘʣʝ 4500-4356 ʤ ʚ ʦʪʢʨʳʪʦʤ ʩʪʚʦʣʝ ʩʢʚ. ˉ 1ʇ 


