
ñɿɹɽʈɽɾɽʅʅʗ, ɺɯɼʅʆɺʃɽʅʅʗ ʊɸ 
ɺʀʂʆʈʀʉʊɸʅʅʗ ɺʀɼʆɺʆɻʆ ʊɸ ʇʆʈɯɼʅʆɻʆ 

ʈɯɿʅʆʄɸʅɯʊʊʗ ɸɹʆʈʀɻɽʅʅʀʍ 
ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʀʍ ʊɺɸʈʀʅ 

ʋʂʈɸɰʅʀò

ʅʘ ʟʜʦʙʫʪʪʷ ɼʝʨʞʘʚʥʦʾ ʧʨʝʤʽʾ ʋʢʨʘʾʥʠ ʚ ʛʘʣʫʟʽ 
ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ

 

ɯʥʩʪʠʪʫʪ ʨʦʟʚʝʜʝʥʥʷ ʽ ʛʝʥʝʪʠʢʠ 

ʪʚʘʨʠʥ ʽʤʝʥʽ ʄ.ɺ.ɿʫʙʮʷ ʅɸɸʅ

ʅʘʮʽʦʥʘʣʴʥʘʘʢʘʜʝʤʽʷʘʛʨʘʨʥʠʭ

ʥʘʫʢʋʢʨʘʾʥʠ

ɯʥʩʪʠʪʫʪ ʨʠʙʥʠʮʪʚʘ ʅɸɸʅ

ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ



ˍˏ˟˛˝˞˩˗˕˖ ˗˛˘˒˗˟˕ˏ

ʇʆʃʋʇɸʅʖʨʽʡʇʘʚʣʦʚʠʯï ʜʠʨʝʢʪʦʨ

ɯʥʩʪʠʪʫʪʫʨʦʟʚʝʜʝʥʥʷʽʛʝʥʝʪʠʢʠʪʚʘʨʠʥ

ʽʤʝʥʽʄ.ɺ. ɿʫʙʮʅ̫ɸɸʅʋʢʨʘʾʥʠ,ʜʦʢʪʦʨ

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭʥʘʫʢ,ʧʨʦʬʝʩʦʨ,ʯʣʝʥ-

ʢʦʨʝʩʧʦʥʜʝʥʪʅʘʮʽʦʥʘʣʴʥʦʾʘʢʘʜʝʤʽʾ

ʘʛʨʘʨʥʠʭʥʘʫʢʋʢʨʘʾʥʠ.

ʂʆɺʊʋʅʉʚʽʪʣʘʥʘɯʚʘʥʽʚʥʘïʟʘʩʪʫʧʥʠʢ

ʜʠʨʝʢʪʦʨʘɯʥʩʪʠʪʫʪʫʨʦʟʚʝʜʝʥʥʷʛ̔ʝʥʝʪʠʢʠ

ʪʚʘʨʠʥʽʤʝʥʽʄ.ɺ. ɿʫʙʮʅ̫ɸɸʅʋʢʨʘʾʥʠ,

ʜʦʢʪʦʨʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭʥʘʫʢ,

ʧʨʦʬʝʩʦʨ,ʘʢʘʜʝʤʽʢʅʘʮʽʦʥʘʣʴʥʦʾʘʢʘʜʝʤʽʾ

ʘʛʨʘʨʥʠʭʥʘʫʢʋʢʨʘʾʥʠ.

ɾʋʂʆʈʉʔʂʀʁ ʆʩʪʘʧ ʄʠʨʦʩʣʘʚʦʚʠʯ ï

ʘʢʘʜʝʤʽʢ-ʩʝʢʨʝʪʘʨ ʚʽʜʜʽʣʝʥʥʷ ʟʦʦʪʝʭʥʽʾ 

ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʘʛʨʘʨʥʠʭ ʥʘʫʢ 

ʋʢʨʘʾʥʠ, ʜʦʢʪʦʨ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʥʘʫʢ,ʧʨʦʬʝʩʦʨ, ʘʢʘʜʝʤʽʢ ʅʘʮʽʦʥʘʣʴʥʦʾ 

ʘʢʘʜʝʤʽʾ ʘʛʨʘʨʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ.

ɻʈʀʎʀʅʗʂɯʛʦʨɯʚʘʥʦʚʠʯ-

ʜʠʨʝʢʪʦʨɯʥʩʪʠʪʫʪʫʨʠʙʥʦʛʦ

ʛʦʩʧʦʜʘʨʩʪʚʘʅʘʮʽʦʥʘʣʴʥʦʾʘʢʘʜʝʤʽʾ

ʘʛʨʘʨʥʠʭʥʘʫʢʋʢʨʘʾʥʠ,ʜʦʢʪʦʨ

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭʥʘʫʢ,ʧʨʦʬʝʩʦʨ,

ʘʢʘʜʝʤʽʢʅʘʮʽʦʥʘʣʴʥʦʾʘʢʘʜʝʤʽʾʘʛʨʘʨʥʠʭ

ʥʘʫʢʋʢʨʘʾʥʠ.

ɻʋɿɭɺ ɯʛʦʨ ɺʽʢʪʦʨʦʚʠʯ ï

ʜʦʢʪʦʨ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʥʘʫʢ.

ʈɭɿʅʀʂʆɺɸʅʘʪʘʣʽʷʃʝʦʥʪʽʾʚʥʘï

ʧʨʦʚʽʜʥʠʡʥʘʫʢʦʚʠʡʩʧʽʚʨʦʙʽʪʥʠʢ

ɯʥʩʪʠʪʫʪʫʨʦʟʚʝʜʝʥʥʷʽʛʝʥʝʪʠʢʠʪʚʘʨʠʥ

ʽʤʝʥʽʄ.ɺ.ɿʫʙʮʷʅɸɸʅʋʢʨʘʾʥʠ,ʢʘʥʜʠʜʘʪ

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭʥʘʫʢ,ʩʪʘʨʰʠʡ

ʥʘʫʢʦʚʠʡʩʧʽʚʨʦʙʽʪʥʠʢ

ʍʄɽʃʔʅʀʏʀʁ ʃʝʦʥʪʽʡ

ʄʠʭʘʡʣʦʚʠʯïʟʘʚʽʜʫʚʘʯʢʘʬʝʜʨʠ

ʨʦʟʚʝʜʝʥʥʷʽʩʝʣʝʢʮʽʾʪʚʘʨʠʥʪʘ

ʚʦʜʥʠʭʙʽʦʨʝʩʫʨʩʽʚ,ʜʦʢʪʦʨ

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭʥʘʫʢ,

ʧʨʦʬʝʩʦʨ

ʃɸɼʀʂɸ ɺʦʣʦʜʠʤʠʨ ɯʚʘʥʦʚʠʯ ïʨʝʢʪʦʨ 

ʉʫʤʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ, ʜʦʢʪʦʨ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ,ʧʨʦʬʝʩʦʨ, 

ʘʢʘʜʝʤʽʢ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʘʛʨʘʨʥʠʭ 

ʥʘʫʢ ʋʢʨʘʾʥʠ.



˜˛˞˟ˍ˚˛ˏ˗ˍ ˜˝˛ˎ˘˒˙˕

Å ɿʛʽʜʥʦʜʘʥʠʭɺʩʝʩʚʽʪʥʴʦʾʧʨʦʜʦʚʦʣʴʯʦʾ

ʦʨʛʘʥʽʟʘʮʽʾ(FAO),ʫʩʚʽʪʽʱʦʥʘʡʤʝʥʰʝ1,500ʽʟ

6,000ʦʮʽʥʝʥʠʭʧʦʨʽʜʪʚʘʨʠʥ, ʟʥʘʭʦʜʷʪʴʩʷʧʽʜ

ʟʘʛʨʦʟʦʶʟʥʠʢʥʝʥʥʷ.ʅʘʜʘʥʠʡʤʦʤʝʥʪʫʩʚʽʪʽ

ʱʦʪʠʞʥʟ̫ʥʠʢʘʻʚʩʝʨʝʜʥʴʦʤʫʜʚʧ̔ʦʨʦʜʠ

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭʪʚʘʨʠʥʘ ʧʦʣʦʚʠʥʘ

ʧʦʨʽʜ, ʷʢʽ̔ʩʥʫʚʘʣʠʚɭʚʨʦʧʽʚ1900ʨʦʮʽ, ʚʞʝ

ʟʥʠʢʣʠ.

Å ɺʋʢʨʘʾʥʽ,ʟʦʢʨʝʤʘ,ʟʘʦʜʥʝʩʪʦʣʽʪʪʷ

ʟʥʠʢʣʦʙʣʠʟʴʢʦ20 ʧʦʨʽʜʪʘʧʦʨʽʜʥʠʭʛʨʫʧ

ʪʚʘʨʠʥ. ʅʘʤʝʞʟ̔ʥʠʢʥʝʥʥʷʟʥʘʭʦʜʠʪʴʩʷ5

ʧʦʨʽʜʚʝʣʠʢʦʾʨʦʛʘʪʦʾʭʫʜʦʙʠ,2ʧʦʨʦʜʠʦʚʝʮʴ, 2

- ʩʚʠʥʝʡ,ʙʣʠʟʴʢʦ10 - ʢʫʨʝʡ,ʢʘʯʦʢʪʘʛʫʩʝʡ, ʘ

ʪʘʢʦʞʥʘʡʙʽʣʴʰʧʦʰʠʨʝʥʽʜʣʘ̫ʢʚʘʢʫʣʴʪʫʨʠ

ʋʢʨʘʾʥʠʩʝʨʝʜʘʙʦʨʠʛʝʥʥʦʾʽʭʪʽʦʬʘʫʥʠ

ʧʨʝʜʩʪʘʚʥʠʢʠʣʦʩʦʩʝʚʠʭʪʘʢʦʨʦʧʦʚʠʭʨʠʙ.

ʄʘʣ. 1. ʃʠʰʝ 40% ʩʚʽʪʦʚʦʛʦ

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ

ʟʥʘʭʦʜʠʪʴʩʷʧʦʟʘʟʦʥʦʶʨʠʟʠʢʫ



ɿʅʀʂʃɯ ʇʆʈʆɼʀ ɺ ʋʂʈɸɰʅɯ

ɺʠʜ ʩ.-ʛ. ʪʚʘʨʠʥ ʅʘʟʚʘ ʧʦʨʽʜ

ɺʝʣʠʢʘ ʨʦʛʘʪʘ ʭʫʜʦʙʘ 
ʏʦʨʥʦ-ʨʷʙʘ ʧʦʜʽʣʴʩʴʢʘ, ʛʫʮʫʣʴʩʴʢʘ, 

ʫʢʨʘʾʥʩʴʢʘ ʙʽʣʦʩʧʠʥʥʘ

ʂʦʥʽ
ɻʝʨʤʘʥʦ-ʙʝʩʘʨʘʙʩʴʢʘ, ʥʦʛʘʡʩʴʢʘ, 

ʩʪʨʽʣʝʮʴʢʘ, ʪʘʨʧʘʥ

ʉʚʠʥʽ
ɼʥʽʧʨʦʚʩʴʢʘ, ʢʨʦʣʝʚʝʮʴʢʘ, ʧʦʜʽʣʴʩʴʢʘ, 

ʫʢʨʘʾʥʩʴʢʘ ʣʦʢʘʣʴʥʘ ʧʦʧʫʣʷʮʽʷ

ɺʽʚʮʽ
ʏʫʥʪʫʢ, ʤʘʟʘʻʚʩʴʢʠʡ ʤʝʨʠʥʦʩ, 

ʨʝʰʝʪʠʣʽʚʩʴʢʘ

ʂʦʟʠ ɸʩʢʘʥʽʡʩʴʢʘ ʤʦʭʝʨʦʚʘ, ʢʨʠʤʩʴʢʘ



Åʄʝʪʘʨʦʙʦʪʠïʨʦʟʨʦʙʠʪʠʢʦʤʧʣʝʢʩʟʘʭʦʜʽʚʱʦʜʦʟʙʝʨʝʞʝʥʥʷ,ʚʽʜʥʦʚʣʝʥʥʷʪʘ
ʚʠʢʦʨʠʩʪʘʥʥʷʚʠʜʦʚʦʛʦʪʘʧʦʨʽʜʥʦʛʦʨʽʟʥʦʤʘʥʽʪʪʷʘʙʦʨʠʛʝʥʥʠʭʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ
ʪʚʘʨʠʥʋʢʨʘʾʥʠ.

Åʇʨʘʢʪʠʯʥʘʟʥʘʯʝʥʥʷïʟʙʝʨʝʞʝʥʥʷʛʝʥʦʬʦʥʜʫʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭʪʚʘʨʠʥʩʧʨʠʷʪʠʤʝ
ʟʘʙʝʟʧʝʯʝʥʥʷʧʨʦʜʦʚʦʣʴʯʦʾʙʝʟʧʝʢʠʪʘʜʠʚʝʨʩʠʬʽʢʘʮʽʾʽʧʽʜʪʨʠʤʢʠʝʢʦʣʦʛʽʯʥʦʾ,
ʢʫʣʴʪʫʨʥʦʾ,ʝʢʦʥʦʤʽʯʥʦʾ,ʦʩʚʽʪʥʴʦʾʪʘʥʘʫʢʦʚʦʾʩʢʣʘʜʦʚʦʾʩʫʩʧʽʣʴʩʪʚʘ

Åʈʝʟʫʣʴʪʘʪʠ:

Åʌʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʟʙʝʨʝʞʝʥʥʷ ʩʽʣʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ ʋʢʨʘʾʥʠ

Åʂʘʪʝʛʦʨʽʟʘʮʽʷ ʚʩʽʭ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʪʚʘʨʠʥ ʋʢʨʘʾʥʠ ʟʛʽʜʥʦ ʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤʠ 
ʢʘʪʝʛʦʨʽʷʤʠ ʨʠʟʠʢʫ

Åʈʦʟʨʘʭʫʥʦʢ ʤʽʥʽʤʫʤʫ, ʦʧʪʠʤʫʤʫ ʪʘ ʤʘʢʩʠʤʫʤʫ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʛʝʥʦʬʦʥʜʫ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ ʋʢʨʘʾʥʠ

Åɺʠʟʥʘʯʝʥʥʷ ʨʦʣʽ ʪʘ ʤʽʩʮʷ ʢʦʥʩʦʣʽʜʦʚʘʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ ʪʘ 
ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʚ ʩʠʩʪʝʤʽ ʟʙʝʨʝʞʝʥʥʷ ʛʝʥʦʬʦʥʜʫ

Åɺʠʩʚʽʪʣʝʥʥʷ ʨʦʣʽ ɹʘʥʢʽʚ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʚ ʧʠʪʘʥʥʽ ʟʙʝʨʝʞʝʥʥʷ ʛʝʥʦʬʦʥʜʫ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ

Åɺʠʚʯʝʥʥʷ ʫʥʽʢʘʣʴʥʠʭ ʷʢʦʩʪʝʡ ʘʙʦʨʠʛʝʥʥʠʭ ʧʦʨʽʜ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ ʪʘ 
ʩʪʚʦʨʝʥʥʷ ʤʽʢʨʦʧʦʧʫʣʷʮʽʡ ʟ ʫʥʽʢʘʣʴʥʠʤʠ ʧʨʦʜʫʢʪʠʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ



ʈʆɿʈɸʍʋʅʆʂ ʆʉʅʆɺʅʀʍ ʇɸʈɸʄɽʊʈɯɺ ʏʀʉɽʃʔʅʆʉʊɯ 
ɻɽʅʆʌʆʅɼʆɺʀʍʄɯʂʈʆʇʆʇʋʃʗʎɯʁɼʃʗ ɿɹɽʈɽɾɽʅʅʗ ʈɯɿʅʀʍ ɺʀɼɯɺ 

ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʀʍ ʊɺɸʈʀʅ

6

ˉ

ʟ/ʧ

ɺʠʜ La Kʙ Neʚ Nǀ Nǁ ǁ/ǀ ʃʥ̔ʽʡ ɺʘʨʽʘʥʪ 

ʟʙʝʨʝʞʝʥʥʷ

1. ʂʦʥʽ 9,3 5 54 70 17 1:4,1 2 ʄʽʥʽʤʫʤ

500 14-17 1:29,4

-35,7

6 ʆʧʪʠʤʫʤ

1000 14-25 1:40-

71,4

7 ʄʘʢʩʠʤʫʤ

2.1. ʄʦʣʦʯʥʘ ʽ ʤʦʣʦʯʥʦ-

ʤôʷʩʥʘ ʚʝʣʠʢʘ ʨʦʛʘʪʘ 

ʭʫʜʦʙʘ

5,1 9,8 98 100 33 1:3 2 ʄʽʥʽʤʫʤ

500 26 1:19,2 5 ʆʧʪʠʤʫʤ

1000 25 1:40 7 ʄʘʢʩʠʤʫʤ

2.2. ʄôʷʩʥʘ ʚʝʣʠʢʘ ʨʦʛʘʪʘ 

ʭʫʜʦʙʘ 

4,8 10,4 104 100 36 1:2,8 2 ʄʽʥʽʤʫʤ

500 28 1:17,9 5 ʆʧʪʠʤʫʤ

1000 27 1:37 7 ʄʘʢʩʠʤʫʤ

3. ɺʽʚʮʽ 3,7 14 135 200 41 1:4,9 3 ʄʽʥʽʤʫʤ

500 37 1:13,5 5 ʆʧʪʠʤʫʤ

1000 35 1:28,6 6 ʄʘʢʩʠʤʫʤ

4. ʂʦʟʠ 4,2 12 119 100 43 1:2,3 2 ʄʽʥʽʤʫʤ

500 32 1:15,6 5 ʆʧʪʠʤʫʤ

1000 31 1:32,3 6 ʄʘʢʩʠʤʫʤ

5. ʉʚʠʥʽ 2,5 20 200 100 35 1:2,9 2 ʄʽʥʽʤʫʤ

500 56 1:8,9 5 ʆʧʪʠʤʫʤ

1000 53 1:18,9 7 ʄʘʢʩʠʤʫʤ

˜̨̑̉̍̓̋ȡ̉ ́ ɀ̄ ̨̗̆̎̆̑́̊̎̉̊ ̨̎̓̆̑̃́̌ȟ ̨̑̏̋̃Ƞ
̂ ɀ̋ ̨̨̝̝̌̋̒̓ ̨̝̐̏̋̏̌̎ ̎́ ΫΦ ̨̑̏̋̃ ̨̗̩̑̆̐̑̏̅̔̋Ƞ
̃ ɀ̆ ̆̋̓̉̃̎̉̊̕ ̨̑̏̈̍̑ ̨̠̗̩̐̏̐̔̌



˛̨̨̗̠̐̓̉̍̈́ ̍̆̓̏̅̉̋̉ ̘̠̃̉̈̎́̆̎̎ ̠̒̓̔̐̆̎ 
̩̆̎̏̓̉̐̏̃̏̕ ̨̨̋̏̎̒̏̌̅̏̃́̎̏̒̓ ̨̗̖̒̆̌̆̋̊̎̉ ̄̑̔̐ ̎́ 
̨̠̗̐̏̐̔̌̊̎̏̍̔ ɉ̨̐̏̑̅̎̏̍̔Ɋ ̨̨̑̃̎ ̩̖̝̩̎̏ ̨̗̏̎̋̉

1̠ = 1 ɀʎ̄/ʎ̈ 1̠ = 1 ɀC.V. /̄C.V.̈

1. ˗̐ Ђ̈ ˗̈

2. ˗̐ =́ ɫ̠ ̨̒̑/N̒̑

3. ˗̐ ̈=̃ ɫ̠ ̒̑Į̆n̒ȋ /ɫn̒ȋ



˗˛˙˜˘˒˗˞˚˕˖ ˍ˚ˍ˘˴˔ ˝˕˔˕˗˴ˏ 
˝˛˔ˏ˕˟˗ˠ ˜˛˜ˠ˘ˬˣ˴˵

ʉʪʘʪʫʩ ʨʠʟʠʢʫ (ʢʨʠʪʠʯʥʠʡ, ʚ 

ʩʪʘʥʽ ʥʝʙʝʟʧʝʢʠ, ʫʨʘʟʣʠʚʠʡ)

ɼʝʤʦʛʨʘʬʽʯʥʽ ʢʨʠʪʝʨʽʾ 

(ʯʠʩʝʣʴʥʽʩʪʴ ʧʦʧʫʣʷʮʽʾ, 

ʥʘʷʚʥʽʩʪʴ ʯʠʩʪʦʧʦʨʽʜʥʠʭ 

ʩʘʤʮʽʚ ʪʘ ʩʘʤʦʢ)

ʇʦʰʠʨʝʥʥʷ ʧʦʧʫʣʷʮʽʾ (ʯʠʩʣʦ 

ʩʪʘʜ, ʜʠʥʘʤʽʢʘ, ʨʦʟʪʘʰʫʚʘʥʥʷ)

ʉʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʪʘ 

ʢʫʣʴʪʫʨʥʦ-ʽʩʪʦʨʠʯʥʠʡ 

ʧʦʪʝʥʮʽʘʣ 

(ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ; 

ʢʫʣʴʪʫʨʥʦ-ʽʩʪʦʨʠʯʥʘ ʽ 

ʩʦʮʽʘʣʴʥʘ ʮʽʥʥʦʩʪʽ)

ɻʝʥʝʪʠʯʥʽ ʢʨʠʪʝʨʽʾ 

(ʝʬʝʢʪʠʚʥʠʡ ʨʦʟʤʽʨ ʧʦʧʫʣʷʮʽʾ, 

ʨʽʚʝʥʴ ʽʥʙʨʠʜʠʥʛʫ)

ʇʦʪʝʥʮʽʘʣ ex situ in vitro 

ʟʙʝʨʝʞʝʥʥʷ(ʥʘʷʚʥʽʩʪʴ 

ʟʘʨʦʜʢʦʚʦʾ ʧʣʘʟʤʠ)

ʅʘʫʢʦʚʝ, ʦʨʛʘʥʽʟʘʮʽʡʥʦ-

ʝʢʦʥʦʤʽʯʥʝ ʪʘ ʧʦʣʽʪʠʯʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʪʨʠʤʢʠ

(ʚʢʣʶʯʘʶʯʠ ʧʨʦʛʨʘʤʠ 

ʟʙʝʨʝʞʝʥʥʷ)



˗˛˙˜˘˒˗˞˚˒ˏ˕˗˛˝˕˞˟ˍ˚˚ˬˎ˴˛˟˒ˢ˚˛˘˛ː˴ˤ˚˕ˢ
˙˒˟˛ˑ˴ˏˠ ̝ˎ˒˝˒˓˒˚˚˴ˎ˴˛˘˛ː˴ˤ˚˛ː˛

˝˴˔˚˛˙ˍ˚˴˟˟ˬ˟ˏˍ˝˕˚

 



ʂɸʊɽɻʆʈɯɿɸʎɯʗʇʆʈɯɼ 
ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʀʍ ʊɺɸʈʀʅ  
ʋʂʈɸɰʅʀɿɻɯɼʅʆ ʉʊɸʊʋʉɯɺ ʈʀɿʀʂʋ 
ɺʠʜʠ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨ

ʩʴʢʠʭ ʪʚʘʨʠʥ

ʏʠʩʣʦ 

ʧʦʨ̔ʜ ʚ 

ʋʢʨʘʾʥʽ

ɺ ʟʦʥʽ 

ʥʘʡʚʠʱʦʛʦ 

ʨʠʟʠʢʫ

ɺ ʟʦʥʽ 

ʨʠʟʠʢʫ

ɺʨʘʟʣʠʚʠʡʇʦʟʘ 

ʟʦʥʦʶ 

ʨʠʟʠʢʫ

ɺʝʣʠʢʘ ʨʦʛʘʪʘ 

ʭʫʜʦʙʘ

58 12 10 1 13

ʉʚʠʥʽ 27 6 3 9

ɺʽʚʮʽ 28 7 2 1 12

ʂʦʟʠ 9 1

ʂʦʥʽ 17 10 3

ʂʨʦʣʽ 23 1 2

ʇʪʠʮʷ:    ʢʫʨʠ91 8 7 44

ʢʘʯʢʠ 25 3 4 10 

ʛʫʩʠ 22 5 9

ʽʥʜʠʢʠ 15 1 1



˟˝˕ˏˍ˘˴˞˟˩ ˜˝˛ˑˠ˗˟˕ˏ˚˛ː˛ ˏ˕˗˛˝˕˞˟ˍ˚˚ˬ ˟ˍ 
ˏ˴ˑ˟ˏ˛˝˚ˍ ˔ˑˍ˟˚˴˞˟˩ ˍˎ˛˝˕ː˒˚˚˕ˢ ˜˛˝˴ˑ 

ˏ˒˘˕˗˛˵ ˝˛ːˍ˟˛˵ ˢˠˑ˛ˎ˕

ʂʣʠʯʢʘ ʽ ˉ 

ʪʚʘʨʠʥʠ

ʏʠʩʣʦ 

ʦʪʝʣʝʥʴ

ʏʠʩʣʦ ʪʝʣʷʪʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʝʣʷʪ ʟʘ 

ʩʪ§ʪʪʶ (ʪʝʣʠʮʴ/ʙʫʛʘʡʮʽʚ)

ʋʜʘʯʥʘ64 14 14 7/7

ɻʝʨʘʥʴ302 13 13 8/5

ɹʘʣʝʨʠʥʘ126 11 11 5/6

ɸʚʽʘʮʽʷ22 11 10 4/6

ɸʨʙʘ18 11 11 4/7

ʂʣʠʯʢʘ ʽ ˉ 

ʪʚʘʨʠʥʠ

ʏʠʩʣʦ 

ʦʪʝʣʝʥʴ

ʏʠʩʣʦ 

ʣʘʢʪʘʮʽʡ

ʏʠʩʣʦ 

ʪʝʣʷʪ

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʝʣʷʪ ʟʘ 

ʩʪ§ʪʪʶ (ʪʝʣʠʮʴ/ʙʫʛʘʡʮʽʚ)

ʅʦʪʘʮʽʷ 4613 13 12 5/7

ʃʘʩʢʘʚʘ 47612 12 14 7/7

ɿʚʻʟʜʘ590 12 11 12 7/5

ʆʧʨʘʚʘ 6011 11 11 5/6

ʅʘʾʚʥʘ 87410 10 11 3/8

ʗʤʙʘʣʪʠʢʘ 989 9 11 9/2

ʉʽʨʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʧʦʨʦʜʠ

ɹʽʣʦʛʦʣʦʚʦʾʫʢʨʘʾʥʩʴʢʦʾ ʧʦʨʦʜʠ



ˏ˙˴˞˟ ˛˗˝˒˙˕ˢ ˓˕˝˚˕ˢ ˗˕˞˘˛˟ ˏ 
˙˛˘˛ˣ˴ ˞˴˝˛˵ ˟ˍ ˎ˴˘˛ː˛˘˛ˏ˛˵ 

ˠ˗˝ˍ˵˚˞˩˗˕ˢ ˜˛˝˴ˑ
ȶɔɝɗɚɞɌ Ȯɘɱɝɞ, %

ȽɱɜɌ ɟɖɜɌɲəɝɨɖɌȭɱɗɚɏɚɗɚɎɌ ɟɖɜɌɲəɝɨɖɌ

ȸɌɝɗɫəɌ 2,68 5,33

ȶɌɛɜɚəɚɎɌ 2,48 3,03

ȶɌɛɜɔəɚɎɌ 2,67 3,11

ȸɱɜɔɝɞɚɗɑɲəɚɎɌ 1,43 0,29

ȻɌɗɨɘɱɞɔəɚɎɌ 30,06 27,29

ȻɌɗɨɘɱɞɚɗɑɲəɚɎɌ 1,97 0,26

ȽɞɑɌɜɔəɚɎɌ 10,39 12,09

ȬɜɌɡɱəɚɎɌ 0,29 0,18



ː˒˚˒˟˕ˤ˚˴ ˛˞˛ˎ˘˕ˏ˛˞˟˴ ˍˎ˛˝˕ː˒˚˚˕ˢ
˜˛˝˴ˑ ˏ˒˘˕˗˛˵ ˝˛ːˍ˟˛˵ ˢˠˑ˛ˎ˕

ɻʝʥʠ, ʘʣʝʣʴʥʽʯʘʩʪʦʪʠ

CSN3 BLG LEP MSTN GH PIT 1

n ï46

aï0,663

b ï0,370 

nï46

a ï0,336

b ï0,664

nï44

a ï0,806

b ï0,194

c ï0,000

nï57

a ï1,000

b ï0,000

nï51

l ï0,706

v ï0,294

nï48

a ï0,730

b ï0,270

ʈʦʟʧʦʜʽʣ ʘʣʝʣʴʥʠʭʯʘʩʪʦʪ ʩʪʨʫʢʪʫʨʥʠʭ ʛʝʥʽʚ ʫ ʩʽʨʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʭʫʜʦʙʠ(ʟ 

ʛʦʩʧʦʜʘʨʩʪʚ çʏʝʨʛʘè ʽ çʇʦʣʠʚʘʥʽʚʢʘ») 



ˤ́̒̓̏̓́ ̨̑̏̈̐̏̅̌̔ ̨̄̆̎̏̓̉̐̃ ̩̂̔̄́̃ ̝̩̌̆̂̆̅̉̎̒̋̏ 
̐̏̑̏̅̉ ̈́ ̄̆̎̏̍ #3.Ω

ˤ́̒̓̏̓́ ̨̑̏̈̐̏̅̌̔ ́̌̆̌̆̊ ̈́ ̄̆̎̏̍ #3.Ω ̔ ̩̂̔̄́̃ 
̝̩̌̆̂̆̅̉̎̒̋̏ ̐̏̑̏̅̉

ŜƹǐƹǉǒǀǐǅǑǒǅǉƹƼǀǍǀǒǅǗǍǎǥǑǒǐǓǉǒǓǐǅǏǋǤƿǍǅǉǤƻǋǀƺǀƿǅǍǑǜǉǎǥǏǎǐǎƿǅ
Ǆƹ ƼǀǍǎǌ ǉƹǏƹ-ǉƹǄǀǥǍǓ(CSN3) (n = 12) 



˔ˎ˒˝˒˓˒˚˚ˬ ː˒˚˛ˡ˛˚ˑˠ ˟ˍ ˔ˎ˴˘˩˥˒˚˚ˬ ˤ˕˞˒˘˩˚˛˞˟˴ 
˜˛˜ˠ˘ˬˣ˴˖ ˝˴ˑ˗˴˞˚˕ˢ ˴ ˔˚˕˗ˍ˫ˤ˕ˢ ˏ˕ˑ˴ˏ 

ˍˎ˛˝˕ː˒˚˚˛˵ ˴ˢ˟˴˛ˡˍˠ˚˕ ˠ˗˝ˍ˵˚˕ 

˝̏̈̑̏̂̋́ ̨̩̍̆̓̏̅̏̌̏̄ ̓́ ̨̏̒̎̏̃̎ ̨̘̐̑́̋̓̉̎ ̖̈́̏̅̉ 

̠̏̑̍̔̃́̎̎̕ ̖̄̆̎̏̏̎̅̎̉̕
̑̆̍̏̎̓̎̏-̘̖̍́̓̏̎̉ ̒̓́̅

̘̠̃̉̃̆̎̎ ̨̨̘̖̂̏̌̏̄̎̉ 
̏̒̏̂̌̉̃̏̒̓̆̊ ̑̉̂ ̓́ ̔̍̏̃̉ 
̩̖̝̎̏̄̏ ̨̠̒̎̔̃́̎̎ ̃ ̨̗̠̖̍̒ 
̐̑̉̑̏̅̎̏̄̏ ̙̠̐̏̉̑̆̎̎

͍͒ͨͪ͊͜ͼΌ͍͊ͤͤΎ͔ͭͻ͎ͤͦͦ͜͡;͙ͤͻ

͍͍͔͊ͤͦ͒ͭͦͪͤͤ͟͜͡Ύ͎͔ͤͦͺ͙ͦͤ͒ͤͻ

ͫͭ͊͒ͯ͘ ͍͊ͦ͒ͫΈ͙͟ͻ͍ͯͣͦ͊ͻ

̨̠̅̏̒̌̅̇̆̎̎ ̏̒̏̂̌̉̃̏̒̓̆̊ 
̨̩̆̎̏̓̉̐̏̃̏̕ ̄̆ ̩̎̏̓̉̐̏̃̏

̨̨̍̎̌̉̃̏̒̓ ̟̘̖̈̎̉̋́̉ ̨̃̉̅̃ ̑̉̂ 
̨̖̑̈̎̉ ̨̠̗̐̏̐̔̌̊

̑̏̈̑̏̂̋́ ̖̆̆̋̓̉̃̎̉̕ ̨̍̆̓̏̅̃ 
̓̑̉̃́̌̏̄̏ ̨̠̈̂̆̑̄́̎̎ 
̘̄̆̎̆̓̉̎̏̄̏ ̨̍́̓̆̑́̌̔ ̨̈ 
̠̃̉̋̏̑̉̒̓́̎̎̍ ̨̍̆̓̏̅̃ 
̘̖̒̔́̒̎̉ ̨̨̨̖̋̑̏̂̏̓̆̎̏̌̏̄̊



˜˝˒ˑ˞˟ˍˏ˚˕˗˕ ˝˕ˎ ˍˎ˛˝˕ː˒˚˚˛˵ 
˴ˢ˟˴˛ˡˍˠ˚˕ ˠ˗˝ˍ˵˚˕

ȺɅɕ˵ɘɖ ɨɇɕɓɔɊɎɖɡɏɍɎ

(Thymallus thymallusLinnaeus, 1758)

ȹɓɕɊɐɡ ɖɗɕɘɑɏɓɇɅ

(Salmo trutta trutta morpha fario

Linnaeus, 1758) 

ȩɘɒɅɎɖɡɏɍɎ ɐɓɖɓɖɡ, ɅɆɓ ɈɓɐɓɇɅɗɍɛɤ

(Hucho huchoLinnaeus, 1758)

ȰɣɆ˵ɒɖɡɏɍɎ ɐɘɖɏɅɗɍɎ ɏɓɕɓɔ

ȰɣɆ˵ɒɖɡɏɍɎ ɑɅɐɓɐɘɖɏɅɗɍɎ ɏɓɕɓɔ

ȨɅɐɍɛɡɏɍɎ ɏɓɕɓɔ



ɼɯʗʃʔʅɯʉʊʔ ʂʆʃɽʂʊʀɺʋ ʑʆɼʆ 
ɿɹɽʈɽɾɽʅʅʗ ɻɽʅʆʌʆʅɼʋ

2004 ʨ. ɿʘʧʦʯʘʪʢʦʚʘʥʘʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘʧʨʦʛʨʘʤʘ"ɿʙʝʨʝʞʝʥʥʷʛʝʥʦʬʦʥʜʫ

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭʪʚʘʨʠʥ» (ʧʦʩʪʘʥʦʚʘɹʶʨʦʇʨʝʟʠʜʽʾʋɸɸʅ̄ 3 ʚʽʜ

11.03.2004ʨ.).ɻʦʣʦʚʥʘʫʩʪʘʥʦʚʘɯʥʩʪʠʪʫʪʨʦʟʚʝʜʝʥʥʷʛ̔ʝʥʝʪʠʢʠʪʚʘʨʠʥ

2002 ʨ. ʈʦʟʧʦʨʷʜʞʝʥʥʷʤʂʘʙʽʥʝʪʫʄʽʥʽʩʪʨʽʚʋʢʨʘʾʥʠ

ˉ472-ʨʚʽʜ19.08.2002 ʨʦʢʫʙʘʥʢʛʝʥʝʪʠʯʥʠʭʨʝʩʫʨʩʽʚ

ʪʚʘʨʠʥɯʈɻʊʅɸɸʅʚʽʜʥʝʩʝʥʦʜʦʦʙô̒ ʢʪʽʚ,ʱʦʩʪʘʥʦʚʣʷʪʴ

ʥʘʮʽʦʥʘʣʴʥʝʥʘʜʙʘʥʥʷ.

2006ʨ. ʈʦʟʨʦʙʣʝʥʦʤʝʪʦʜʦʣʦʛʽʶʪ̔ʝʭʥʦʣʦʛʽʶʦʙʩʪʝʞʝʥʥʷ

ʧʣʝʤʽʥʥʠʭʨʝʩʫʨʩʽʚʪʘʾʭʢʦʤʧʣʝʢʩʥʦʾʦʮʽʥʢʠ2006-2010ʨʨ.

ʧʨʦʚʝʜʝʥʦʦʙʩʪʝʞʝʥʥʷ208ʧʣʝʤʽʥʥʠʭʩʪʘʜʢʦʥʝʡ,ʚʝʣʠʢʦʾ

ʨʦʛʘʪʦʾʭʫʜʦʙʠ,ʦʚʝʮʴ,ʩʚʠʥʝʡʪʘʧʪʠʮʽ

2015ʨ. ʇʨʦʛʨʘʤʘʟʙʝʨʝʞʝʥʥʷʣʦʢʘʣʴʥʠʭʪʘʟʥʠʢʘʶʯʠʭʧʦʨʽʜ

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭʪʚʘʨʠʥʚʋʢʨʘʾʥʽʥʘ2016-2020ʨʦʢʠ

2017ʨ. ʇʨʦʛʨʘʤʘʟʙʝʨʝʞʝʥʥʷʣʦʢʘʣʴʥʠʭʪʘʟʥʠʢʘʶʯʠʭʧʦʨʽʜ

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭʪʚʘʨʠʥʚʋʢʨʘʾʥʽʥʘ2017- 2025ʨʦʢʠ

2018ʨ. ʉʪʨʘʪʝʛʽʷʨʦʟʚʠʪʢʫʪʚʘʨʠʥʥʠʮʪʚʘʋʢʨʘʾʥʠʜʦ2025

ʨʦʢʫ
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ʤʦʥʦʛʨʘʬʽʷʭ, ʚ ʪ.ʯ. 4, 

ʚʠʜʘʥʠʭ ʟʘ ʢʦʨʜʦʥʦʤ, 205 

ʥʘʫʢʦʚʠʭ ʩʪʘʪʪʷʭ, 

ʟʦʢʨʝʤʘ 23 ʟ ʥʠʭ ïʚ 

ʘʥʛʣʦʤʦʚʥʠʭ ʞʫʨʥʘʣʘʭ, 

ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʧʦʩʠʣʘʥʴ ʥʘ ʧʫʙʣʽʢʘʮʽʾ 

ʘʚʪʦʨʽʚ ʪʘ h-ʽʥʜʝʢʩ ʟʛʽʜʥʦ 

ʙʘʟʠ ʜʘʥʠʭ Google Scholar ï

1249 ʪʘ 69 ʚʜ̔ʧʦʚʜ̔ʥʦ, Web 

of Science ï11. ɿʘ ʪʝʤʦʶ 

ʦʪʨʠʤʘʥʦ 13 ʧʘʪʝʥʪʽʚ, 

ʟʘʭʠʱʝʥʦ 4 ʜʦʢʪʦʨʩʴʢʠʭ 

ʪʘ 2 ʢʘʥʜʠʜʘʪʩʴʢʠʭ.


