
ʀ
ʅ
ʅ
ʆ
ɺ
ɸ
ʎ
ʀ
ʀ
 
ʀ
 
ʊ
ɽ
ʍ
ʅ
ʆ
ʃ
ʆ
ɻ
ʀ
ʀ

 ɺ
 
ʃ
ɽ
ʉ
ʅ
ʆ
ʄ
 
ʍ
ʆ
ɿ
ʗ
ʁ
ʉ
ʊ
ɺ
ɽ

 
ʄ
ʘ
ʪ
ʝ
ʨ
ʠ
ʘ
ʣ
ʳ
 
I
I
 
ʄ
ʝ
ʞ
ʜ
ʫ
ʥ
ʘ
ʨ
ʦ
ʜ
ʥ
ʦ
ʡ
 
ʥ
ʘ
ʫ
ʯ
ʥ
ʦ

-ʧ
ʨ
ʘ
ʢ
ʪ
ʠ
ʯ
ʝ
ʩ
ʢ
ʦ
ʡ
 
ʢ
ʦ
ʥ
ʬ
ʝ
ʨ
ʝ
ʥ
ʮ
ʠ
ʠ
,
 
ʯ
.
 
1

 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 

ʀʅʅʆɺɸʎʀʀ ʀ ʊɽʍʅʆʃʆɻʀʀ 

ɺ ʃɽʉʅʆʄ ʍʆɿʗʁʉʊɺɽ 

 

ʄʘʪʝʨʠʘʣʳ II  ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

 

ʏʘʩʪʴ 1 
 

 
 
 
 
 
 
 

 

  



4 

 

ʌʝʜʝʨʘʣʴʥʦʝ ʘʛʝʥʪʩʪʚʦ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

 

ʌɹʋ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʠʥʩʪʠʪʫʪ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘè 

 
 

 

 

ʀʅʅʆɺɸʎʀʀ ʀ ʊɽʍʅʆʃʆɻʀʀ 

ɺ ʃɽʉʅʆʄ ʍʆɿʗʁʉʊɺɽ 

 

ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

06-07 ʬʝʚʨʘʣʷ 2012 ʛ., ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 

ʌɹʋ çʉʇʙʅʀʀʃʍè 

 
ʏʘʩʪʴ 1 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

2012  



5 

 

 

 

 

 

 

 

 

 

 

 

 

ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ ï ɸ.ɺ. ɾʠʛʫʥʦʚ, ʜ-ʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

 

ʈʝʜʘʢʪʦʨ ï ʊ.ɸ. ʉʝʤʘʢʦʚʘ 

 

 

 

 

 

 

ʋɼʂ 630 

 

ʀʥʥʦʚʘʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ. ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, 06-07 ʬʝʚʨʘʣʷ 2012 ʛ., ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 

ʌɹʋ çʉʇʙʅʀʀʃʍè. ʏ. 1. ʉʇʙ: ʉʇʙʅʀʀʃʍ, 2012. ï 350 ʩ. 

 

ɺ ʩʙʦʨʥʠʢ ʚʢʣʶʯʝʥʳ ʜʦʢʣʘʜʳ ʫʯʘʩʪʥʠʢʦʚ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʀʥʥʦʚʘʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝè, ʩʦ-

ʩʪʦʷʚʰʝʡʩʷ 06-07 ʬʝʚʨʘʣʷ 2012 ʛ. ʚ ʌɹʋ çʉʇʙʅʀʀʃʍè (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ), ʥʘ 

ʧʣʝʥʘʨʥʦʤ ʟʘʩʝʜʘʥʠʠ ʠ 6 ʢʨʫʛʣʳʭ ʩʪʦʣʘʭ. 

 

 



3 

 

ʇʃɽʅɸʈʅʆɽ ɿɸʉɽɼɸʅʀɽ 
 

ʋɼʂ 630*906 

 

ʆʉʅʆɺʅʓɽ ʎɽʃʀ, ʇʈʀʅʎʀʇʓ ʀ ʇʈʀʆʈʀʊɽʊʓ 

ʃɽʉʅʆʁ ʇʆʃʀʊʀʂʀ ɺ ʄɸʃʆʃɽʉʅʓʍ ʉʊʈɸʅɸʍ 

 
ʉ.ɹ. ɹɸʁɿɸʂʆɺ 

ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʃʝʩʥʦʡ ʥʘʫʯʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʠʥʩʪʠʪʫʪ 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, 050010, ʛ. ɸʣʤʘʪʳ, ʧʨ. ɸʙʘʷ, 8, ʢʘʙ. 142 

E-mail: sbaizakov@mail.ru 

 

 

ʈɽɿʖʄɽ 

ʀʟʣʦʞʝʥʳ ʦʩʥʦʚʥʳʝ ʫʩʣʦʚʠʷ, ʧʨʠʥʮʠʧʳ ʠ ʧʨʠʦʨʠʪʝʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʝʜʠʥʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʣʝʩʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʤʘʣʦʣʝʩʥʳʭ ʩʪʨʘʥʘʭ, ʘ 

ʪʘʢʞʝ ʦʧʳʪ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ ʝʸ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʦʩʥʦʚ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʫʩ-

ʣʦʚʠʷʤ ʂʘʟʘʭʩʪʘʥʘ.   

ʂ ʣ ʶ ʯ ʝ ʚ ʳ ʝ  ʩ ʣ ʦ ʚ ʘ: ʤʘʣʦʣʝʩʥʳʝ ʩʪʨʘʥʳ, ʣʝʩʥʘʷ ʧʦʣʠʪʠʢʘ, ʂʘʟʘʭ-

ʩʪʘʥ 

 

SUMMARY 

Main objectives, principles and priorities forest policy in the countries sparsely 

wooded 

S.B. Baizakov (Kazakh national agrarian university, Forest Research Institute of Inno-

vative) 

The article describes the basic terms, principles and priorities used in the forma-

tion of the unified national forest policy in sparsely countries, as well as experience in 

the design of the project its conceptual framework for the conditions of Kazakhstan. 

K e y  w o r d s: countries sparsely wooded, Forest Policy, Kazakhstan 

 

 
ʆʧʳʪ ʨʷʜʘ ʩʪʨʘʥ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʙʣʝʤʳ ʛʘʨʤʦ-

ʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʩʦʚ, ʪʘʢ ʞʝ ʢʘʢ 

ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʩʝʛʦ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʥʘʤʥʦʛʦ 

ʣʫʯʰʝ ʨʝʰʘʶʪʩʷ ʪʘʤ, ʛʜʝ ʜʘʥʥʘʷ ʩʬʝʨʘ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʙʘʟʝ ʝʜʠ-

ʥʦʡ ʣʝʩʥʦʡ ʧʦʣʠʪʠʢʠ. ɽʸ ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʣʠ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʣʝʩʥʦʡ ʧʦʣʠʪʠʢʦʡ. ʅʦ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʟʚʘʥʠʷ, 

ʩʫʪʴ ʝʝ ʦʜʥʘ ï ʦʧʨʝʜʝʣʷʪʴ ʦʩʥʦʚʥʳʝ ʮʝʣʠ ʠ ʧʨʠʦʨʠʪʝʪʳ ʨʘʟʚʠʪʠʷ 

ʣʝʩʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ, ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʢʦʥʮʝʥʪʨʠʨʦ-
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ʚʘʥʥʦʤ ʚʠʜʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ ʠ ʢʫʣʴ-

ʪʫʨʥʳʝ ʠʥʪʝʨʝʩʳ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʦʙʱʝʩʪʚʘ ʚ ʦʪʥʦʰʝʥʠʠ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʩʦʭʨʘʥʥʦʩʪʠ ʣʝʩʦʚ, ʫʤʥʦʞʝʥʠʷ ʠʭ ʧʣʦʱʘʜʝʡ ʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ.  

ʆʩʦʙʦ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʣʝʩʥʘʷ ʧʦʣʠʪʠʢʘ ʠʤʝ-

ʝʪ ʜʣʷ ʪʘʢʠʭ ʤʘʣʦʣʝʩʥʳʭ ʩʪʨʘʥ, ʢʘʢ ʂʘʟʘʭʩʪʘʥ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, 

ʯʪʦ ʣʝʩʘ ʠ ʦʟʝʣʝʥʠʪʝʣʴʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʷʚʣʷʶʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤʠ 

ʫʣʫʯʰʘʪʝʣʷʤʠ ʫʩʣʦʚʠʡ ʞʠʟʥʠ ʠ ʥʦʩʠʪʝʣʷʤʠ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝ-

ʜʳ ʦʙʠʪʘʥʠʷ ʣʶʜʝʡ. ʇʦʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʠ ʠʭ ʥʘʣʠʯʠʷ ʚ ʣʝʩʦʜʝʬʠ-

ʮʠʪʥʳʭ ʨʝʛʠʦʥʘʭ ʚʧʦʣʥʝ ʤʦʛʣʠ ʙʳ ʙʳʪʴ ʧʨʝʚʨʘʱʝʥʳ ʚ ʚʘʞʥʳʡ 

ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʠʥʜʠʢʘʪʦʨ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʢʘ-

ʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. ʆʜʥʘʢʦ ʦʥʠ ʧʦʢʘ ʦʬʠʮʠʘʣʴʥʦ ʥʝ ʧʨʠ-

ʟʥʘʥʳ ʢʘʢ ʜʝʡʩʪʚʝʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʦʮʝʥʢʠ ʥʘʩʝʣʝʥʥʳʭ ʪʝʨʨʠʪʦ-

ʨʠʡ, ʭʦʪʷ ʪʘʢʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʚʥʦ ʥʘʟʨʝʣʘ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʣʝʩʥʘʷ ʧʦʣʠʪʠʢʘ ʜʦʣʞʥʘ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʠʩ-

ʭʦʜʷ ʠʟ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʘʥ, ʘ ʪʘʢʞʝ ʥʘ 

ʙʘʟʝ ʩʠʩʪʝʤʳ ʜʦʣʛʦʩʨʦʯʥʳʭ ʤʝʨ, ʧʨʘʚʠʣ ʠ ʧʦʣʦʞʝʥʠʡ, ʧʨʝʜʫ-

ʩʤʘʪʨʠʚʘʶʱʠʭ ʩʪʘʙʠʣʴʥʦʝ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʨʘʟʚʠʪʠʝ ʚʩʝʭ ʚʠ-

ʜʦʚ ʣʝʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. ɺ ʤʘʣʦʣʝʩʥʳʭ ʩʪʨʘʥʘʭ ʉʅɻ ʢ ʪʘʢʠʤ ʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʪʥʦʩʷʪʩʷ: ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʣʝʩʦʚ ʨʝʩʧʫʙʣʠʢʘʥ-

ʩʢʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʧʨʦʚʦʟʛʣʘʰʥyʥʘʷ ʚ ʠʭ ʢʦʥʩʪʠʪʫʮʠʷʭ, ʦʪʤʝ-

ʯʝʥʥʳʝ ʚʳʰʝ ʢʨʘʡʥʝ ʤʘʣʘʷ ʣʝʩʠʩʪʦʩʪʴ ʠ ʙʦʣʴʰʘʷ ʩʨʝʜʦʦʙʨʘʟʫʶ-

ʱʘʷ ʨʦʣʴ ʣʝʩʦʚ, ʫʨʦʚʝʥʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʠ ʦʙ-

ʱʝʝ ʩʦʩʪʦʷʥʠʝ ʩʘʤʦʛʦ ʣʝʩʥʦʛʦ ʩʝʢʪʦʨʘ. ɺʩʝ ʦʥʠ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʫʩʣʦʚʠʷʤ ʣʝʩʦʜʝʬʠʮʠʪʥʳʭ ʨʝʛʠʦʥʦʚ ʧʨʝʚʨʘ-

ʱʘʶʪʩʷ ʚ ʪʘʢʠʝ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʧʨʠʥʮʠʧʳ ʠ ʧʨʠʦʨʪʠʪʝʪʳ 

ʣʝʩʥʦʡ ʧʦʣʠʪʠʢʠ, ʢʘʢ: 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʘʚʦʚʳʭ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʦʩʥʦʚ ʣʝʩʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʦʪʥʦʰʝʥʠʡ; 

¶ ʚʳʙʦʨ ʛʣʘʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʣʝʩ-

ʥʦʡ ʩʬʝʨʳ; 

¶ ʙʝʟʫʩʣʦʚʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʣʝʩʦʚ ʠ ʚʩʝʛʦ ʣʝʩʥʦʛʦ ʙʠʦʨʘʟ-

ʥʦʦʙʨʘʟʠʷ, ʫʚʝʣʠʯʝʥʠʷ ʣʝʩʥʳʭ ʧʣʦʱʘʜʝʡ ʧʫʪʝʤ ʨʘʩʰʠʨʝʥʥʦʛʦ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʩʦʚ, ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ ʠ ʫʤʥʦʞʝʥʠʷ ʦʟʝʣʝʥʠ-

ʪʝʣʴʥʳʭ ʥʘʩʘʞʜʝʥʠʡ; 

¶ ʫʯyʪ ʤʥʦʛʦʩʪʦʨʦʥʥʦʩʪʠ ʧʦʣʝʟʥʳʭ ʩʚʦʡʩʪʚ ʣʝʩʦʚ ʚ ʨʘʩʪʫ-

ʱʝʤ ʩʦʩʪʦʷʥʠʠ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʝʜʝʥʠʷ ʣʝʩʥʦʛʦ 
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ʭʦʟʷʡʩʪʚʘ ʠ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ; 

¶ ʚʟʘʠʤʦʫʚʷʟʢʘ ʠʥʪʝʨʝʩʦʚ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʣʝʩʦʧʦʣʴʟʦ-

ʚʘʥʠʷ, ʨʳʥʢʘ ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ ʠ ʠʟʜʝʣʠʡ ʠʟ ʜʨʝʚʝʩʠʥʳ;  

¶ ʫʣʫʯʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʯʪyʘ ʣʝʩʦʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ 

ʧʦ ʣʝʩʥʳʤ ʨʝʩʫʨʩʘʤ, ʦʟʝʣʝʥʠʪʝʣʴʥʳʤ ʥʘʩʘʞʜʝʥʠʷʤ ʠ ʣʝʩʥʳʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘʤ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʦʜʯʠʥʝʥʥʦʩʪʠ; 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʝʜʠʥʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʧʦʣʠʪʠʢʠ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʚ ʣʝʩʥʦʤ ʭʦ-

ʟ̫ ʡʩʪʚʝ, ʣʝʩʦʨʘʟʚʝʜʝʥʠʠ, ʦʟʝʣʝʥʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʣʝʩʦ-

ʧʦʣʴʟʦʚʘʥʠʠ; 

¶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʬʠʥʘʥʩʦ-

ʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʳʯʘʛʦʚ ʨʘʟʚʠʪʠʷ ʣʝʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ; 

¶ ʫʣʫʯʰʝʥʠʝ ʢʘʜʨʦʚʦʛʦ, ʥʘʫʯʥʦʛʦ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦ-

ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʣʝʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ; 

¶ ʫʛʣʫʙʣʝʥʠʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ ʩʠʩʪʝ-

ʤʝ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʘʤʠ ʠ ʣʝʩʥʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘʤʠ; 

¶ ʨʘʟʚʠʪʠʝ ʠ ʨʘʩʰʠʨʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, 

ʪʨʘʥʩʬʝʨʪ ʟʘʨʫʙʝʞʥʦʡ ʪʝʭʥʠʢʠ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʝʨʝʜʦʚʦʛʦ ʦʧʳʪʘ ʚ 

ʣʝʩʥʫʶ ʩʬʝʨʫ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ;  

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʚʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʣʝʩʦʚ, ʣʝʩʥʦʛʦ ʬʦʥʜʘ (ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʟʘʧʦʚʝʜʥʠʢʦʚ ʠ ʟʘʧʦʚʝʜʥʳʭ ʟʦʥ ʆʆʇʊ), ʣʝʩʥʳʭ ʨʝ-

ʩʫʨʩʦʚ ʠ ʧʦʣʝʟʥʦʩʪʝʡ ʢʘʢ ʦʙʲʝʢʪʦʚ ʨʘʙʦʪʳ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪ-

ʚʘ ʜʣʷ ʚʩʝʭ ʶʨʠʜʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʬʦʨʤ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ; 

¶ ʧʝʨʝʭʦʜ ʢ ʤʝʞʦʪʨʘʩʣʝʚʦʤʫ ʧʘʨʠʪʝʪʫ ʮʝʥ ʠ ʪʘʨʠʬʦʚ ʥʘ 

ʣʝʩʥʳʝ ʨʝʩʫʨʩʳ ʠ ʧʦʣʝʟʥʦʩʪʠ, ʣʝʩʦʤʘʪʝʨʠʘʣʳ, ʨʘʙʦʪʳ ʠ ʫʩʣʫʛʠ 

ʣʝʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ;  

¶ ʧʣʘʪʥʦʩʪʴ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʚʩʝʭ ʚʠʜʦʚ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʣʝʩʘ. 

ɺ ʢʦʥʝʯʥʦʤ ʩʯʪyʝ, ʵʪʠ ʧʨʠʥʮʠʧʳ ʠ ʧʨʠʦʨʠʪʝʪʳ ʙʫʜʫʪ ʧʨʠʤʝ-

ʥʝʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʣʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ: 

ü ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʘʤʠ ʠ ʣʝʩʥʳʤ 

ʭʦʟʷʡʩʪʚʦʤ, ʦʟʝʣʝʥʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʝʤ, 

ʚʢʣʶʯʘʷ ʜʝʨʝʚʦʦʙʨʘʙʦʪʢʫ; 

ü ʣʝʩʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ; 

ü ʧʦʜʟʘʢʦʥʥʳʭ ʘʢʪʦʚ, ʧʨʠʥʠʤʘʝʤʳʭ ʥʘ ʙʘʟʝ ʣʝʩʥʦʛʦ ʠ ʜʨʫ-

ʛʠʭ ʩʤʝʞʥʳʭ ʩ ʥʠʤ ʟʘʢʦʥʦʚ; 
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ü ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʡ ʩʬʝʨʳ ʥʘ 
ʜʣʠʪʝʣʴʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ; 

ü ʩʨʝʜʥʝʩʨʦʯʥʳʭ ʠ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʧʣʘʥʦʚ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ 
ʩʝʢʪʦʨʘ ʚ ʩʦʩʪʘʚʝ ʧʨʦʛʨʘʤʤʳ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠ-

ʪʠʷ ʚʩʝʡ ʩʪʨʘʥʳ. 

ɺ ʩʚʦʜʥʦʤ ʚʠʜʝ ʚʩʝ ʦʥʠ ʦʙʨʘʟʫʶʪ ʝʜʠʥʫʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ 

ʣʝʩʥʫʶ ʧʦʣʠʪʠʢʫ, ʦʧʨʝʜʝʣʷʶʱʫʶ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʦʨʠ-

ʝʥʪʠʨʳ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʡ ʩʬʝʨʳ ʵʢʦʥʦʤʠʢʠ ʥʘ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ. 

ʇʦʵʪʦʤʫ ʣʶʙʳʝ ʤʝʨʳ ʠ ʨʝʰʝʥʠʷ, ʧʨʠʥʠʤʘʝʤʳʝ ʚ ʩʪʨʘʥʝ ʧʦ ʣʝʩ-

ʥʦʡ ʩʬʝʨʝ, ʜʦʣʞʥʳ ʠʩʭʦʜʠʪʴ ʠʟ ʝʸ ʧʦʣʦʞʝʥʠʡ ʠ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪʴ 

ʠʤ. ɽʩʣʠ ʦʥʠ ʥʝ ʙʫʜʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʣʝʩʥʦʡ ʧʦʣʠʪʠʢʝ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʪʦ ʠʭ ʧʨʦʩʪʦ ʥʝ ʜʦʣʞ-

ʥ  rʫʪʚʝʨʞʜʘʪʴ. ʀ ʵʪʦ ʚʧʦʣʥʝ ʙʫʜʝʪ ʠʩʢʣʶʯʘʪ ɹʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠ-

ʥʷʪʠʷ ʥʝ ʦʪʚʝʯʘʶʱʠʭ ʮʝʣʷʤ ʦʙʱʝʡ ʣʝʩʥʦʡ ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ 

ʨʝʰʝʥʠʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʩʢʦʣʴʢʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʣʝʩʥʘʷ ʧʦʣʠʪʠʢʘ ʨʘʩ-

ʩʯʠʪʘʥʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ, ʚʦʟʥʠʢʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʢʦʥʪʨʦʣʝ ʟʘ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʨʝʘʣʠʟʘʮʠʝʡ ʝʸ ʟʘʜʘʯ ʚ ʧʦʣʥʦʤ ʦʙʲʸ-

ʤʝ ʠ ʜʘʞʝ ʚ ʟʘʱʠʪʝ ʦʩʥʦʚʥʳʭ ʝʸ ʧʦʣʦʞʝʥʠʡ ʦʪ ʨʘʟʥʦʛʦ ʨʦʜʘ ʠʩ-

ʢʘʞʝʥʠʡ ʠ ʧʨʝʚʨʘʪʥʳʭ ʪʦʣʢʦʚʘʥʠʡ. ɸ ʵʪʦ ʛʣʘʚʥʘʷ ʦʙʷʟʘʥʥʦʩʪʴ ʠ 

ʬʫʥʢʮʠʠ ʦʪʨʘʩʣʝʚʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʨʘʥʳ, 

ʢʦʪʦʨʘʷ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʣʞʥʘ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʦʙʣʝʤʳ, ʥʘʧʨʷʤʫʶ ʩʪʘʚʠʪʴ ʩʚʦʠ ʚʦʧʨʦʩʳ ʧʝʨʝʜ 

ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʠ ʜʦʙʠʚʘʪʴʩʷ ʠʭ ʨʝʰʝʥʠʷ. 

ɺ ʂʘʟʘʭʩʪʘʥʝ ʧʦʢʘ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʚʚʝʜʝʥʳ ʚ ʜʝʡʩʪʚʠʝ ʥʝ ʚʩʝ 

ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʝʜʠʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʣʝʩʥʦʡ ʧʦʣʠʪʠʢʠ, 

ʦ ʢʦʪʦʨʦʡ ʤʳ ʚʝʜʤy ʨʝʯʴ. ɽʸ ʚʘʞʥʝʡʰʠʤʠ ʙʣʦʢʘʤʠ, ʢʨʦʤʝ ʜʝʡʩʪ-

ʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʣʝʩʦʫʧʨʘʚʣʝʥʠʷ, ʷʚʣʷʶʪʩʷ ʣʠʰʴ ʃʝʩʥʦʡ ʢʦʜʝʢʩ 

ʈʂ [1] , ʘ ʪʘʢʞʝ ʨʷʜ ʧʦʩʪʘʥʦʚʣʝʥʠʡ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʂ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʝʛʦ ʨʝʰʝʥʠʷ ʦ ʟʘʧʨʝʪʝ ʛʣʘʚʥʳʭ ʨʫʙʦʢ ʚ ʭʚʦʡʥʳʭ ʣʝʩʘʭ ʠ ʩʘʢʩʘ-

ʫʣʴʥʠʢʘʭ ʂʘʟʘʭʩʪʘʥʘ [5]  ʠ ʦʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʨʦʛʨʘʤʤʳ çɾʘʩʳʣ 

ʝʣè (ɿʝʣʝʥʘʷ ʩʪʨʘʥʘ) [3, 4], ʢʦʪʦʨʳʝ ʠʥʠʮʠʠʨʦʚʘʥ rʇʨʝʟʠʜʝʥʪʦʤ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʅ.ɸ. ʅʘʟʘʨʙʘʝʚʳʤ.  

ʋʯʠʪʳʚʘʷ ʢʨʘʡʥʠʡ ʜʝʬʠʮʠʪ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʛʨʦʤʥʫʶ ʠʭ 

ʩʨʝʜʦʦʙʨʘʟʫʶʱʫʶ ʨʦʣʴ, ʛʣʘʚʘ ʥʘʰʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʝʱʸ ʚ 1997 ʛ. 

ʧʦʜʯʨyʢʠʚʘʣ: çʉʝʛʦʜʥʷ ʠ ʚ ʙʫʜʫʱʝʤ ʂʘʟʘʭʩʪʘʥʫ ʢʨʘʡʥʝ ʚʳʛʦʜʥʦ 

ʦʟʝʣʝʥʝʥʠʝ. ʋ ʥʘʩ ʤʘʣʦ ʣʝʩʦʚ, ʥʦ ʠʜʪy ʙʦʣʴʰʦʝ ʦʧʫʩʪʳʥʠʚʘʥʠʝ. 
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ɽʩʪʴ ʧʨʦʙʣʝʤʳ ʩ ʚʣʘʛʦʟʘʜʝʨʞʘʥʠʝʤ ʠ ʯʠʩʪʳʤ ʚʦʟʜʫʭʦʤé ʉʠʤ-

ʚʦʣʦʤ ʥʘʰʝʡ ʩʪʨʘʥʳ ʚ ʜʘʣʝʢʦʤ ʙʫʜʫʱʝʤ ʜʦʣʞʥʳ ʙʳʪʴ ʥʝ ʧʫʩʪʳ-

ʥʠ, ʘ ʣʝʩʘ ʠ ʩʘʜʳ. ʅʘʨʘʱʠʚʘʷ ʫʧʦʨʥʦ ʛʦʜ ʟʘ ʛʦʜʦʤ ʣʝʩʥʳʝ ʤʘʩʩʠ-

ʚʳ, ʤʳ ʧʦʤʦʞʝʤ ʥʝ ʪʦʣʴʢʦ ʩʝʙʝ ʠ ʩʚʦʠʤ ʧʦʪʦʤʢʘʤ ʚ ʫʣʫʯʰʝʥʠʠ 

ʵʢʦʣʦʛʠʠ, ʥʦ ʠ ʩʘʤʦʡ ʇʣʘʥʝʪʝ. ʇʫʩʪʴ ʥʝ ʥʘʤʥʦʛʦ, ʥʦ ʟʘʪʦ ʨʝʘʣʴ-

ʥʦè [2] . 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚ ʃʝʩʥʦʡ ʢʦʜʝʢʩ ʩʪʨʘʥʳ ʙʳʣʠ ʚʚʝʜʝʥʳ ʦʯʝʥʴ 

ʥʫʞʥʳʝ ʜʣʷ ʨʝʩʧʫʙʣʠʢʠ ʥʦʨʤʳ: 

ü ʧʦ ʩʦʟʜʘʥʠʶ ʯʘʩʪʥʦʛʦ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʟʘ ʩʯʪy ʣʝʩʦʚʳʨʘʱʠ-

ʚʘʥʠʷ ʥʘ ʟʝʤʣʷʭ ʠ ʩʨʝʜʩʪʚ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʶʨʠʜʠʯʝʩʢʠʭ ʠ ʬʠ-

ʟʠʯʝʩʢʠʭ ʣʠʮ; 

ü ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʣʝʩʦʚ ʥʘ ʧʣʦʱʘʜʷʭ, ʛʜʝ ʦʥʠ ʚʳʨʫʙʣʝ-

ʥ ,r ʟʘ ʩʯʝʪ ʣʝʩʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ï ʚ ʜʚʦʡʥʦʤ ʨʘʟʤʝʨʝ.  

ʊʦʯʥʦ ʪʘʢ ʞʝ ʨʝʩʧʫʙʣʠʢʘʥʩʢʘʷ ʧʨʦʛʨʘʤʤʘ çɾʘʩʳʣ ʝʣè ʩʪʘʣʘ 

ʧʝʨʚʳʤ ʧʦ ʚʘʞʥʦʩʪʠ ʜʣʷ ʣʝʩʥʦʡ ʩʬʝʨʳ ʨʝʰʝʥʠʝʤ, ʧʨʠʥʷʪʳʤ ʥʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʟʘ ʚʨʝʤʷ ʩʫʚʝʨʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ. 

ɽʸ ʟʥʘʯʝʥʠʝ, ʧʦʞʘʣʫʡ, ʩʨʘʚʥʠʤʦ ʪʦʣʴʢʦ ʩ ʇʣʘʥʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʧʨʠʨʦʜʳ [ 8]  ʠ ʅʝʦʪʣʦʞʥʳʤʠ ʤʝʨʘʤʠ ʙʦʨʴʙʳ ʩ ʚʦʜʥʦʡ ʠ ʚʝʪʨʦʚʦʡ 

ʵʨʦʟʠʝʡ ʧʦʯʚ [7], ʧʨʠʥʷʪʳʤʠ ʚ ʙ. ʉʉʉʈ, ʥʦ ʦʩʪʘʚʰʠʤʠʩʷ ʥʝʨʝʘ-

ʣʠʟʦʚʘʥʥʳʤʠ ʜʦ ʢʦʥʮʘ ʧʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ.  

ʈʦʣʴ çɾʘʩʳʣ ʝʣè ʚ ʨʘʩʰʠʨʝʥʠʠ ʣʝʩʥʳʭ ʧʣʦʱʘʜʝʡ, ʦʟʝʣʝʥʝʥʠʠ 

ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪ ʠ ʫʣʫʯʰʝʥʠʠ ʦʙʱʝʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ 

ʩʪʨʘʥʝ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ. ʆʥʘ ʜʘʝʪ ʥʘʯʘʣʦ ʩʦʟʜʘʥʠʶ ʢʨʫʧʥʳʭ 

ʦʘʟʠʩʦʚ, ʧʨʠʤʝʨʦʤ ʢʦʪʦʨʳʭ ʩʪʘʣʘ ʟʝʣʝʥʘʷ ʟʦʥʘ ʠ ʦʟʝʣʝʥʠʪʝʣʴʥʳʝ 

ʦʙʲʝʢʪʳ ʥʦʚʦʡ ʩʪʦʣʠʮʳ, ʫʞʝ ʨʘʩʢʠʥʫʚʰʠʝʩʷ ʥʘ 43 ʪʳʩ. ʛʝʢʪʘʨʦʚ 

ʠ ʚ ʢʦʨʥʝ ʧʨʝʦʙʨʘʟʠʚʰʠʝ ʧʨʠʛʦʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʛ. ɸʩʪʘʥʳ ʠ 

ʩʘʤʫ ʩʪʦʣʠʮʫ [9]. 

ʇʨʝʟʠʜʝʥʪ ʥʘʰʝʡ ʩʪʨʘʥʳ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʜʯʨyʢʠʚʘʣ, ʯʪʦ 

çɾʘʩʳʣ ʝʣè ʙʫʜʝʪ ʤʥʦʛʦʵʪʘʧʥʳʤ ʠ ʥʘʡʜʪy ʩʚʦ yʧʨʦʜʦʣʞʝʥʠʝ ʚʦ 

ʤʥʦʛʠʭ ʛʦʨʦʜʘʭ ʠ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʩʧʦʩʦʙʩʪʚʫʷ ʦʙʝʩʧʝʯʝ-

ʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ, ʫʩʪʦʡʯʠʚʦʤʫ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʩʪʨʘʥʳ ʠ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ 

ʥʘʩʝʣʝʥʠʷ. ʕʪʦ ʦʯʝʥʴ ʜʘʣʴʥʦʚʠʜʥʦʝ ʨʝʰʝʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʢʘʢ 

ʥʘ ʦʙʣʘʛʦʨʘʞʠʚʘʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪʘʢ ʠ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦ-

ʱʘʜʝʡ ʦʟʝʣʝʥʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ.  

ʂ ʩʦʞʘʣʝʥʠʶ, ʩ ʧʨʦʰʣʦʛʦ ʛʦʜʘ ʧʨʦʛʨʘʤʤʘ çɾʘʩʳʣ ʝʣè ʚʦʰʣʘ 

ʚ ʩʦʩʪʘʚ ʧʨʦʛʨʘʤʤ rçɾʘʩʳʣ ʜʘʤʫè (ɿʝʣʝʥʦʝ ʨʘʟʚʠʪʠʝ) [6] , ʢʦʦʨ-
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ʜʠʥʠʨʫʝʤʫʶ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʈʂ, ʭʦ-

ʪʷ ʧʦ ʮʝʣ̫ ʤ ʠ ʟʘʜʘʯʘʤ çɾʘʩʳʣ ʝʣè ʙʦʣʝʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʬʠʣʶ 

ʠ ʬʫʥʢʮʠʷʤ ʂʦʤʠʪʝʪʘ ʣʝʩʥʦʛʦ ʠ ʦʭʦʪʥʠʯʴʝʛʦ ʭʦʟʷʡʩʪʚʘ ʄʉʍ ʈʂ.  

ʇʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʦʚʳʰʝʥʠʠ ʩʪʘʪʫʩʘ ʠ ʧʦʣʥʦʤʦʯʠʡ ʵʪʦ-

ʛʦ ʂʦʤʠʪʝʪʘ ʭʦʪʷ ʙʳ ʜʦ ʫʨʦʚʥʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ, ʥʝ-

ʧʨʦʩʪʳʝ ʟʘʜʘʯʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʦʚ ʮʝʣʦʩʪʥʦʡ ʣʝʩʥʦʡ ʧʦʣʠ-

ʪʠʢʠ, ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʥʘ ʝʸ ʦʩʥʦʚʝ ʣʝʩʥʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʡ 

ʩʬʝʨʳ ʠ ʦʟʝʣʝʥʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʪʨʘʥʝ, ʙʳʣʠ ʙʳ ʥʘʤʥʦʛʦ 

ʫʩʧʝʰʥʝʝ ʨʝʘʣʠʟʦʚʘʥʳ ʵʪʠʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʫʧʦʣʥʦʤʦʯʝʥ-

ʥʳʤ ʦʨʛʘʥʦʤ ʠ ʩʝʪʴʶ ʫʯʨʝʞʜʝʥʠʡ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʦʩʦʙʦ ʦʭ-

ʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʥʘ ʤʝʩʪʘʭ.  
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ɺ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʩ ʝʝ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʨʝ-

ʩʫʨʩʘʤʠ ʣʝʩ§ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʙʦ-

ʛʘʪʩʪʚ, ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ. 

ʃʝʩʥʦʡ ʬʦʥʜ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ 

9,43 ʤʣʥ ʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʢʨʳʪʳʝ ʣʝʩʦʤ ʟʝʤʣʠ ï 8,0 ʤʣʥ ʛʘ. ʃʝ-

ʩʠʩʪʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ 38,8%. 

ʇʣʦʱʘʜʴ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 23,1% ʧʦʢʨʳʪʳʭ 

ʣʝʩʦʤ ʟʝʤʝʣʴ. ʂʦʨʥʝʚʦʡ ʟʘʧʘʩ ʜʨʝʚʝʩʠʥʳ ʚ ʣʝʩʥʦʤ ʬʦʥʜʝ ʨʘʚʝʥ 

mailto:forinstnanb@gmail.com
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1,6 ʤʣʨʜ ʤ
3
, ʧʨʠ ʵʪʦʤ ʜʦʣʷ ʩʧʝʣʳʭ ʠ ʧʝʨʝʩʪʦʡʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ï 

13,4%. 

ɺ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ ʣʝʩʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʭʚʦʡʥʳʝ ʧʦʨʦʜʳ (60,0% 

ʦʪ ʧʦʢʨʳʪʳʭ ʣʝʩʦʤ ʟʝʤʝʣʴ), ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ 

Pinus silvestris L. ï 50,5%, ʝʣʴ ʝʚʨʦʧʝʡʩʢʘʷ Picea abies (L.) Karst. ï 

9,5%. ʆʩʪʘʣʴʥʳʝ ʧʦʢʨʳʪʳʝ ʣʝʩʦʤ ʟʝʤʣʠ ʟʘʥʠʤʘʶʪ ʣʠʩʪʚʝʥʥʳʝ 

ʜʨʝʚʦʩʪʦʠ, ʚ ʪʦʤ ʯʠʩʣʝ 4% ï ʠʟ ʪʚʝʨʜʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ (ʜʫʙʘ, 

ʛʨʘʙʘ, ʷʩʝʥʷ, ʢʣʝʥʘ, ʚʷʟʘ ʠ ʜʨʫʛʠʭ ʠʣʴʤʦʚʳʭ). 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʥʘʩʘʞʜʝʥʠʡ ï 52 ʛʦʜʘ, ʩʨʝʜʥʷʷ ʧʦʣʥʦʪʘ ï 0,7, 

ʩʨʝʜʥʝʝ ʠʟʤʝʥʝʥʠʝ ʟʘʧʘʩʘ ï 3,8 ʤ
3
/ʛʘ/ʛʦʜ; ʩʨʝʜʥʠʡ ʟʘʧʘʩ ʜʨʝʚʦ-

ʩʪʦʝʚ ï 199 ʤ
3
/ʛʘ, ʘ ʩʧʝʣʳʭ ʠ ʧʝʨʝʩʪʦʡʥʳʭ ï 257 ʤ

3
/ʛʘ. 

ɿʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʜʨʝʚʦʩʪʦʝʚ ɹʝʣʘʨʫʩʠ (51,4% ʠʭ ʧʣʦʱʘʜʠ) 

ʩʦʩʪʘʚʣʷʶʪ ʣʝʩʘ ʦʩʦʙʳʭ ʢʘʪʝʛʦʨʠʡ: ʦʭʨʘʥʷʝʤʳʝ ʠ ʟʘʱʠʪʥʳʝ ï ʚ 

ʟʘʧʦʚʝʜʥʠʢʘʭ, ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʘʭ, ʧʘʤʷʪʥʠʢʘʭ ʧʨʠʨʦʜʳ ʠ ʟʘ-

ʢʘʟʥʠʢʘʭ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʟʥʘʯʝʥʠʷ; ʦʩʦʙʦ ʮʝʥʥʳʭ ʫʯʘʩʪʢʦʚ 

ʣʝʩʥʦʛʦ ʬʦʥʜʘ; ʠʤʝʶʱʠʝ ʛʝʥʝʪʠʯʝʩʢʦʝ, ʥʘʫʯʥʦʝ, ʠʩʪʦʨʠʢʦ-

ʢʫʣʴʪʫʨʥʦʝ ʟʥʘʯʝʥʠʝ; ʚʦʜʦʦʭʨʘʥʥʳʝ, ʟʘʱʠʪʥʳʝ, ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʝ ʣʝʩʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʣʘʥʝ ʚʳʧʦʣʥʝʥʠʷ ʛʣʘʚʥʦʡ ʮʝʣʠ ʇʨʦ-

ʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʥʘ 

2011-2015 ʛʛ. ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ ʷʚʣʷ-

ʝʪʩʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʠʩʪʝʤʝ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ï ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ ʠ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʜʨʝʚʝʩʠʥʝ, 

ʚʪʦʨʠʯʥʳʭ ʨʝʩʫʨʩʘʭ ʣʝʩʘ, ʫʚʝʣʠʯʝʥʠʷ ʚʢʣʘʜʘ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ 

ʵʢʦʥʦʤʠʢʫ ʩʪʨʘʥʳ. 

ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ ʥʝʚʦʟ-

ʤʦʞʥʦ ʙʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʨʝʰʝʥʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʘʩ-

ʧʝʢʪʦʚ ʝʝ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. 

ɻʅʋ çʀʥʩʪʠʪʫʪ ʣʝʩʘ ʅɸʅ ɹʝʣʘʨʫʩʠè ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʩʪʨʘʥʳ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʙʘʟʘ ʜʣʷ ʚʝ-

ʜʝʥʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠʥʩʪʠʪʫʪʦʤ ʠʣʠ ʩ ʝʛʦ ʫʯʘ-

ʩʪʠʝʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ ʝʞʝʛʦʜʥʦ 

ʚʥʝʜʨʷʝʪʩʷ ʙʦʣʝʝ 50 ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʠʥʩʪʠʪʫʪʘ. 



11 

 

ɺ ʦʙʣʘʩʪʠ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ ʥʘ ʛʝʥʝʪʠʢʦ-

ʩʝʣʝʢʮʠʦʥʥʦʡ ʦʩʥʦʚʝ ʚʳʧʦʣʥʝʥʘ ʩʝʣʝʢʮʠʦʥʥʘʷ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ 

ʥʘʩʘʞʜʝʥʠʡ ʩ ʮʝʣʴʶ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʩʪʦʷʥʥʦʡ ʣʝʩʦʩʝʤʝʥʥʦʡ ʙʘʟʳ 

ʠ ʩʦʭʨʘʥʝʥʠʷ ʮʝʥʥʦʛʦ ʛʝʥʦʬʦʥʜʘ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʫʣʫʯʰʝʥʥʳ-

ʤʠ ʩʝʤʝʥʘʤʠ ʩʦʟʜʘʥʦ 1170 ʛʘ ʣʝʩʦʩʝʤʝʥʥʳʭ ʧʣʘʥʪʘʮʠʡ (ʃʉʇ) 

ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ï ʦʩʥʦʚʥʳʭ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʠ 628 ʛʘ ʚʪʦ-

ʨʦʛʦ ʧʦʨʷʜʢʘ ï ʩʦʩʥʳ ʠ ʝʣʠ. ɹʦʣʝʝ 20% ʥʝʦʙʭʦʜʠʤʳʭ ʦʪʨʘʩʣʠ ʩʝ-

ʤʷʥ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʟʘʛʦʪʘʚʣʠʚʘʝʪʩʷ ʥʘ ʣʝʩʦʩʝʤʝʥʥʳʭ ʧʣʘʥʪʘʮʠ-

ʷʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʞʝʛʦʜʥʦ ʥʘ 25% ʧʣʦʱʘʜʠ ʩʦʟʜʘʚʘʝʤʳʭ ʣʝʩʥʳʭ 

ʢʫʣʴʪʫʨ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʦʩʘʜʦʯʥʳʡ ʤʘʪʝʨʠʘʣ, ʢ 

2015 ʛʦʜʫ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʪ ʙʦʣʝʝ 50%.  

ɺ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʨʝʘʣʠʟʫʶʪʩʷ ʥʦʚʳʝ ʤʝʪʦʜʳ 

ʩʦʟʜʘʥʠʷ ʣʝʩʦʩʝʤʝʥʥʳʭ ʧʣʘʥʪʘʮʠʡ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʩ ʢʦʥ-

ʪʨʦʣʠʨʫʝʤʦʡ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʦʙʝʩʧʝʯʠ-

ʚʘʶʱʠʝ ʟʘʢʣʘʜʢʫ ʃʉʇ ʩ ʫʯʝʪʦʤ, ʢʘʢ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʢʣʦʥʦʚ, ʪʘʢ ʠ ʠʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʩʦʭʨʘʥʝʥʠʝ ʛʝʥʝʪʠ-

ʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʣʝʩʦʚ, ʧʦʚʳʰʝʥʠʝ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʪʦʜʦʚ ʨʘʟʨʘʙʦʪʘʥʦ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʃʉʇ ʩ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʧʦʧʫ-

ʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʥʘ ʦʩʥʦʚʝ ʥʘʙʦʨʘ ʢʣʦʥʦʚ ʩ 

ʣʫʯʰʠʤʠ ʭʦʟʷʡʩʪʚʝʥʥʦ ʧʦʣʝʟʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ʆʧʪʠʤʠʟʘʮʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʣʝʩʦʩʝʤʝʥʥʳʭ ʧʣʘʥʪʘʮʠʡ ʭʚʦʡʥʳʭ ʧʦʨʦʜ 

 

ʇʨʦʚʝʜʝʥ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʦʩʥʦʚʥʳʭ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʜʨʝʚʝʩ-

ʥʳʭ ʚʠʜʦʚ ɹʝʣʘʨʫʩʠ, ʨʘʟʨʘʙʦʪʘʥʳ ʛʝʥʝʪʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ, ʧʦʟʚʦ-

ʣʷʶʱʠʝ ʦʮʝʥʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʧʦ-

ʩʪʦʷʥʥʦʡ ʣʝʩʦʩʝʤʝʥʥʦʡ ʙʘʟʳ ʜʣʷ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʣʝʩʦʨʘʟ-

ʚʝʜʝʥʠʷ. 

ʈʘʟʨʘʙʦʪʘʥʳ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʚʝʜʝʥʘ ʛʝʥʝʪʠʯʝʩʢʘʷ ʧʘʩʧʦʨʪʠ-

ʟʘʮʠʷ ʠ ʛʝʥʝʪʠʯʝʩʢʘʷ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʦʙʲʝʢʪʦʚ ʧʦʩʪʦʷʥʥʦʡ ʣʝʩʦ-

ʩʝʤʝʥʥʦʡ ʙʘʟʳ, ʦʨʛʘʥʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʩʝʣʝʢʮʠʦʥʥʦ-ʩʝʤʝʥʦʚʦʜʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʅʘ ʙʘʟʝ ʀʥʩʪʠʪʫʪʘ ʣʝʩʘ ʩʦʟʜʘʥ ɻʝʥʝʪʠʯʝʩʢʠʡ ʙʘʥʢ ʣʝʩʥʳʭ ʜʨʝ-

ʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʛʝʥʦʬʦʥʜʘ ʥʘʠʙʦʣʝʝ ʧʨʦ-

ʜʫʢʪʠʚʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʦʩʥʦʚʥʳʭ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʠ ʧʝʨʝ-

ʨʘʙʦʪʢʠ ʣʝʩʦʩʝʤʝʥʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʣʝʩʭʦʟʦʚ ʩʪʨʘʥʳ.  

ʈʘʟʨʘʙʦʪʘʥʳ ʠ ʨʝʘʣʠʟʫʶʪʩʷ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʦ-

ʣʫʯʝʥʠʷ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʜʣʷ ʟʘ-

ʢʣʘʜʢʠ ʣʝʩʥʳʭ ʮʝʣʝʚʳʭ ʧʣʘʥʪʘʮʠʡ. 

ʉʦʟʜʘʥʘ ʩʘʤʘʷ ʦʙʰʠʨʥʘʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʅɻ ʢʦʣʣʝʢʮʠʷ ʢʫʣʴ-

ʪʫʨ ʢʣʝʪʦʢ ʣʝʩʥʳʭ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʙʦʣʝʝ 80 ʢʣʦʥʦ-

ʚʳʭ ʬʦʨʤ 24 ʚʠʜʦʚ ʜʨʝʚʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ. ʈʘʟʨʘ-

ʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʤʠʢʨʦʢʣʦʥʘʣʴʥʦ ʨʘʟʤʥʦʞʝʥʥʦʛʦ 

ʣʝʩʥʦʛʦ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥʘ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʣʝʩʥʦʛʦ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʩ ʝʞʝʛʦʜʥʳʤ ʧʨʦ-

ʠʟʚʦʜʩʪʚʦʤ 3-5 ʤʣʥ ʤʠʢʨʦʢʣʦʥʘʣʴʥʳʭ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ. 

ɺ ʠʥʩʪʠʪʫʪʝ ʨʘʟʨʘʙʦʪʘʥ ʠ ʨʝʘʣʠʟʫʝʪʩʷ ʥʦʚʳʡ ʤʝʪʦʜ ʬʠʪʦʧʘʪʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʣʝʩʥʦʛʦ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʦʩ-

ʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʄʝʪʦʜ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʷʜʦʤ 

ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʨʘʩʪʝʥʠʡ: ʵʪʦ ʚʳʷʚʣʝʥʠʝ ʠʥʬʝʢʮʠʠ ʥʘ ʨʘʥʥʠʭ 

ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ, ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʙʦʣʝʟʥʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ 

ʧʨʦʮʝʩʩʘ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʚʝʜʝʥʦ ʬʠʪʦʧʘʪʦʣʦ-

ʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʙʘʟʠʩʥʳʭ ʣʝʩ-

ʥʳʭ ʧʠʪʦʤʥʠʢʘʭ, ʧʨʠ ʵʪʦʤ ʚʳʷʚʣʝʥʦ ʙʦʣʝʝ 80 ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 
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ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 15 ʠʟ ʥʠʭ ʜʣʷ ɹʝʣʘʨʫʩʠ ʦʧʨʝʜʝʣʝ-

ʥʳ ʚʧʝʨʚʳʝ. ɻʝʥʝʪʠʯʝʩʢʠʝ ʧʘʩʧʦʨʪʘ ʚʳʷʚʣʝʥʥʳʭ ʥʦʚʳʭ ʚʠʜʦʚ ʧʘ-

ʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʟʘʜʝʧʦʥʠʨʦʚʘʥʳ ʚ ʄʝʞʜʫʥʘʨʦʜʥʦʤ 

ʛʝʥʝʪʠʯʝʩʢʦʤ ʙʘʥʢʝ NCBI ʟʘ ʧʨʠʦʨʠʪʝʪʦʤ ʠʥʩʪʠʪʫʪʘ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʪʦʣʴʢʦ 2006-2011 ʛʛ. ʚ ʣʝʩʥʦʤ ʬʦʥʜʝ ʩʪʨʘʥʳ 

ʩʦʟʜʘʥʦ ʩʚʳʰʝ 230 ʪʳʩ. ʛʘ ʥʦʚʳʭ ʣʝʩʦʚ, ʙʦʣʝʝ 25% ʠʟ ʢʦʪʦʨʳʭ ï 

ʩʝʣʝʢʮʠʦʥʥʳʤ ʧʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ɼʣʷ ʮʝʣʝʡ ʣʝʩʦʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ ʠ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʳ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʧʦʣʠ-

ʤʝʨʥʳʝ ʩʦʩʪʘʚʳ çʂʦʨʧʘʥʩʠʣè, çʇʦʣʠʛʫʤʠʥè, çʂʦʤʧʦʚʝʛè ʠ ʬʫʥ-

ʛʠʮʠʜʥʳʡ ʙʘʢʪʝʨʠʘʣʴʥʳʡ ʧʨʝʧʘʨʘʪ çɹʨʝʚʠʩʠʥè, ʧʨʠʤʝʥʝʥʠʝ ʢʦ-

ʪʦʨʳʭ ʚ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝ-

ʥʠʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʚʳʨʘʱʠʚʘ-

ʥʠʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʠ ʫʩʪʦʡʯʠʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠʩʢʫʩʩʪʚʝʥ-

ʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʅʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʟʝʤʣʷʭ, ʧʣʦʱʘʜʴ ʢʦʪʦʨʳʭ ʚ 

ʣʝʩʥʦʤ ʬʦʥʜʝ ɹʝʣʘʨʫʩʠ ʩʦʩʪʘʚʣʷʝʪ 1,84 ʤʣʥ ʛʘ, ʚ 1988-2011 ʛʛ. 

ʩʦʟʜʘʥʦ ʩʚʳʰʝ 150 ʪʳʩ. ʛʘ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟ-

ʨʘʙʦʪʘʥʥʳʭ ʠʥʩʪʠʪʫʪʦʤ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʪʝʭʥʦʣʦʛʠʡ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ 

ʚ ʠʥʩʪʠʪʫʪʝ ʣʝʩʦʧʦʩʘʜʦʯʥʘʷ ʤʘʰʠʥʘ ʄʃɸ-1ɸ çʀʣʘʥʘè ʩ ʘʚʪʦʤʘ-

ʪʠʯʝʩʢʦʡ ʧʦʜʘʯʝʡ ʩʝʷʥʮʝʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʥʠʞʝʥʠʝ ʜʦʣʠ ʨʫʯʥʦʛʦ 

ʪʨʫʜʘ ʠ ʜʦʟ ʦʙʣʫʯʝʥʠʷ ʨʘʙʦʪʥʠʢʦʚ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʟʦʥʘʭ ʨʘ-

ʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ʈʘʟʨʘʙʦʪʘʥʳ ʠ ʚʥʝʜʨʝʥʳ ʪʘʢʞʝ ʧʝʨ-

ʩʧʝʢʪʠʚʥʳʝ ʠ ʙʝʟʦʧʘʩʥʳʝ ʩʧʦʩʦʙʳ ʩʦʟʜʘʥʠʷ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʤʝ-

ʪʦʜʘʤʠ ʘʵʨʦʩʝʚʘ ʠ ʘʚʪʦʩʝʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʨʘʞʠʨʦʚʘʥʥʳʭ 

ʩʝʤʷʥ. 

ʈʘʟʨʘʙʦʪʘʥʳ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ 

ʥʘ ʟʘʛʨʷʟʥʝʥʥʦʡ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʪʝʨʨʠʪʦʨʠʠ, ʩʠʩʪʝʤʘ ʧʨʠʝʤʦʚ ʠ 

ʤʝʪʦʜʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʩʪʫʧʣʝʥʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʦʩʥʦʚʥʳʝ 

ʣʝʩʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʣʫʯʘʪʴ ʥʦʨʤʘʪʠʚʥʦ 

ʯʠʩʪʫʶ ʜʨʝʚʝʩʠʥʫ ʥʘ ʨʘʜʠʦʘʢʪʠʚʥʦ ʟʘʛʨʷʟʥʝʥʥʳʭ ʟʝʤʣʷʭ, ʘ ʪʘʢʞʝ 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʥʠʞʝʥʠʝ ʢʦʣʣʝʢʪʠʚʥʦʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʜʦʟ 

ʦʙʣʫʯʝʥʠʷ ʨʘʙʦʪʥʠʢʦʚ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʥʘʩʝʣʝʥʠʷ ʦʪ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʟʘʛʨʷʟʥʝʥʥʦʡ ʣʝʩʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʧʨʝʙʳʚʘʥʠʷ ʥʘ ʣʝʩ-

ʥʳʭ ʟʝʤʣʷʭ ʩ ʧʦʚʳʰʝʥʥʳʤ ʨʘʜʠʦʘʢʪʠʚʥʳʤ ʬʦʥʦʤ. ʇʦʜʛʦʪʦʚʣʝʥʳ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ, ʨʝʛʣʘ-
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ʤʝʥʪʠʨʫʶʱʠʝ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʟʘʛʨʷʟʥʝʥʥʳʭ ʨʘ-

ʜʠʦʥʫʢʣʠʜʘʤʠ ʣʝʩʘʭ. 

ɺʥʝʜʨʷʶʪʩʷ ʚ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ 

ʠʥʩʪʠʪʫʪʦʤ ʠʥʪʝʥʩʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʫʩʢʦʨʝʥʥʦʛʦ ʧʣʘʥʪʘʮʠʦʥʥʦ-

ʛʦ ʣʝʩʦʚʳʨʘʱʠʚʘʥʠʷ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʠʣʦʚʦʯʥʠʢʘ 

ʠ ʙʘʣʘʥʩʦʚʦʡ ʜʨʝʚʝʩʠʥʳ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʷ ʠ ʚʳʨʘʱʠʚʘʥʠʷ ʪʦʧ-

ʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʣʘʥʪʘʮʠʡ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ ʜʨʝʚʝʩʥʳʭ ʧʦ-

ʨʦʜ ʜʣʷ ʥʫʞʜ ʵʥʝʨʛʝʪʠʢʠ. ɺ ʣʝʩʥʦʤ ʬʦʥʜʝ ʝʞʝʛʦʜʥʦ ʩʦʟʜʘʝʪʩʷ 

ʩʚʳʰʝ 500 ʛʘ ʮʝʣʝʚʳʭ ʣʝʩʥʳʭ ʧʣʘʥʪʘʮʠʡ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʝʛʦ ʜʝʩʷʪʠʣʝʪʠʷ ʣʝʩʘ ɹʝʣʘʨʫʩʠ ʝʞʝʛʦʜ-

ʥʦ ʧʦʚʨʝʞʜʘʶʪʩʷ ʫʨʘʛʘʥʥʳʤʠ ʚʝʪʨʘʤʠ. ʇʣʦʱʘʜʴ ʧʦʛʠʙʰʠʭ ʠ ʚʳ-

ʨʫʙʣʝʥʥʳʭ ʩʧʣʦʰʥʳʤʠ ʩʘʥʠʪʘʨʥʳʤʠ ʨʫʙʢʘʤʠ ʣʝʩʦʚ, ʪʨʝʙʫʶʱʘʷ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʩʦʩʪʘʚʠʣʘ ʙʦʣʝʝ 27 ʪʳʩ. ʛʘ. 

ʈʘʟʨʘʙʦʪʘʥʳ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʚʥʝʜʨʝʥʠʝ 

ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʧʦʚʳ-

ʰʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʫʨʘʛʘʥʦʚ. 

ʈʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘ ʛʘ-

ʨʷʭ ʠ ʚʳʨʘʙʦʪʘʥʥʳʭ ʪʦʨʬʷʥʠʢʘʭ, ʚʥʝʜʨʝʥʠʝ ʢʦʪʦʨʳʭ ʚ ʣʝʩʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʟʜʘʥʠʝ ʚʳʩʦʢʦʧʨʦʜʫʢ-

ʪʠʚʥʳʭ ʠ ʫʩʪʦʡʯʠʚʳʭ ʥʘʩʘʞʜʝʥʠʡ. 

ɺ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʨʝʘʣʠʟʦʚʘʥʳ ʤʦʜʝʣʠ ʣʝʩʦʚ ʩ 

ʦʧʪʠʤʘʣʴʥʳʤʠ ʩʦʩʪʘʚʦʤ, ʩʪʨʫʢʪʫʨʦʡ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʥʘ ʨʘʟ-

ʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʵʪʘʧʘʭ ʠʭ ʚʳʨʘʱʠʚʘʥʠʷ, ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʨʫʙʦʢ ʣʝʩʘ ʠ ʤʥʦʛʦʮʝʣʝʚʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ. 

ʀʥʩʪʠʪʫʪʦʤ ʨʘʟʨʘʙʦʪʘʥʳ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʚʳʩʦʢʦ-

ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʢʣʶʢʚʳ ʢʨʫʧʥʦʧʣʦʜʥʦʡ, ʛʦʣʫʙʠʢʠ ʚʳʩʦʢʦ-

ʨʦʩʣʦʡ, ʙʨʫʩʥʠʢʠ ʩʦʨʪʘ ʂʦʨʘʣʣ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʬʦʨʤ ʛʦʣʫʙʠʢʠ 

ʪʦʧʷʥʦʡ. ʉʦʟʜʘʥʳ ʠʭ ʢʦʣʣʝʢʮʠʦʥʥʳʝ ʫʯʘʩʪʢʠ ʠ ʤʘʪʦʯʥʳʝ ʧʦʩʘʜ-

ʢʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʩʘʜʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʣʘʥʪʘʮʠʡ, ʢʦʪʦʨʳʝ ʚʥʝ-

ʜʨʷʶʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʣʝʩʭʦʟʘʭ ɹʝʣʘʨʫʩʠ. 

ɺ ʩʠʣʫ ʩʚʦʝʡ ʧʦʨʦʜʥʦʡ, ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʠʥʪʝʥʩʠʚʥʦʡ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʣʝʩʘ ɹʝʣʘʨʫʩʠ ʷʚʣʷʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʢʨʘʡʥʝ ʧʦʞʘʨʦʦʧʘʩʥʳʤʠ: ʢ I-III ʢʣʘʩʩʘʤ ʦʪʥʦʩʠʪʩʷ ʙʦʣʝʝ 70% 

ʣʝʩʥʦʛʦ ʬʦʥʜʘ. ɺ ʧʝʨʠʦʜ ʩ 1959 ʧʦ 2011 ʛʛ. ʚ ʣʝʩʥʦʤ ʬʦʥʜʝ ʩʪʨʘ-

ʥʳ ʧʨʦʠʟʦʰʣʦ 133 ʪʳʩʷʯʠ ʧʦʞʘʨʦʚ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʙʦʣʝʝ 

198 ʪʳʩ. ʛʘ. 
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ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʦʭʨʘʥʳ ʣʝʩʦʚ ʦʪ ʧʦʞʘʨʦʚ ʚʧʝʨ-

ʚʳʝ ʨʘʟʨʘʙʦʪʘʥʦ ʣʝʩʦʧʦʞʘʨʥʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘ-

ʨʫʩʠ, ʚ ʦʩʥʦʚʫ ʢʦʪʦʨʦʛʦ ʧʦʣʦʞʝʥ ʨʝʛʠʦʥʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦ-

ʢʘʟʘʪʝʣʴ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʷ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, ʫʯʠʪʳʚʘʶʱʠʡ ʢʣʘʩʩ ʧʨʠʨʦʜʥʦʡ ʧʦʞʘʨ-

ʥʦʡ ʦʧʘʩʥʦʩʪʠ ʣʝʩʦʚ, ʣʝʩʠʩʪʦʩʪʴ ʨʝʛʠʦʥʘ, ʫʨʦʚʝʥʴ ʛʦʨʠʤʦʩʪʠ ʣʝ-

ʩʦʚ, ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʘ, ʩʪʝʧʝʥʴ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘ-

ʛʨʷʟʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʣʝʩʦʧʦʞʘʨʥʦʛʦ ʨʘʡʦʥʠʨʦ-

ʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥ ʪʝʭʥʠʯʝʩʢʠʡ ʢʦʜʝʢʩ çʇʨʘʚʠʣʘ ʧʨʦʪʠʚʦʧʦʞʘʨ-

ʥʦʛʦ ʦʙʫʩʪʨʦʡʩʪʚʘ ʣʝʩʦʚ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴè, ʚʥʝʜʨʝʥʠʝ ʢʦʪʦ-

ʨʦʛʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʧʣʦʱʘʜʴ ʧʦʞʘʨʦʚ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʦʙʲʸ-

ʤʳ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʣʝʩʥʦʤ ʬʦʥʜʝ 

ʠ ʪʨʫʜʦʟʘʪʨʘʪʳ ʥʘ ʠʭ ʧʨʦʚʝʜʝʥʠʝ. 

ɺ ʧʨʘʢʪʠʢʝ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʪʫʰʝʥʠʷ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʧʨʠʤʝ-

ʥʷʝʪʩʷ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʀʥʩʪʠʪʫʪʦʤ ʣʝʩʘ ʩʦʚʤʝʩʪʥʦ ʩ ɹʝʣʛʦʩʫʥʠ-

ʚʝʨʩʠʪʝʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʡ ʦʛʥʝʟʘʱʠʪʥʳʡ ʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ çʄʝʪʘʬʦʩʠʣè, ʚʳʧʫʩʢʘʝʤʳʡ ɻʦʤʝʣʴʩʢʠʤ ʭʠʤʠʯʝʩʢʠʤ ʟʘ-

ʚʦʜʦʤ (ʚ 1996-2011 ʛʛ. ʧʨʦʠʟʚʝʜʝʥʦ ʩʚʳʰʝ 200 ʪʦʥʥ ʩʦʩʪʘʚʘ). 

ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʘʪʤʦʩʬʝʨʦʫʩʪʦʡʯʠʚʳʝ ʟʘʛʨʘʜʠʪʝʣʴʥʳʝ ʧʦʣʦ-

ʩʳ, ʩʦʟʜʘʥʥʳʝ ʧʨʠ ʧʣʦʪʥʦʩʪʠ ʚʳʣʠʚʘ ʚʦʜʥʦʛʦ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ 

1,0-1,5 ʣ/ʤ
2
 ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʦʙʣʘʜʘʶʪ ʫʩʪʦʡʯʠʚʦʡ ʦʛʥʝʟʘ-

ʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚ ʪʝʯʝʥʠʝ 35-40 ʩʫʪʦʢ (ʨʠʩ. 2).  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 2. ʆʛʥʝʟʘʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ çʄʝʪʘʬʦʩʠʣʘè 

ʚ ʥʘʠʙʦʣʝʝ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʩʦʩʥʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ 
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ʈʘʙʦʯʠʝ ʨʘʩʪʚʦʨʳ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠʤʝʶʪ ʪʘʢʞʝ ʚʳʩʦʢʫʶ 

ʦʛʥʝʪʫʰʘʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʧʦʚʪʦʨʥʦʝ ʚʦʩʧʣʘʤʝ-

ʥʝʥʠʝ ʠ ʪʣʝʥʠʝ ʣʝʩʥʳʭ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ 

ʩʦʨʙʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʨʘʜʠʦʥʫʢʣʠʜʘʤ 
137
Cs ʠ 

90
Sr, ʷʚʣʷʶ-

ʱʠʤʠʩʷ ʦʩʥʦʚʥʳʤʠ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ ʧʨʠʨʦʜʥʳʭ 

ʵʢʦʩʠʩʪʝʤ ɹʝʣʘʨʫʩʠ ʠ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʧʨʠ ʣʝʩʥʳʭ ʧʦʞʘʨʘʭ. 

ɺ ʦʙʣʘʩʪʠ ʟʘʱʠʪʳ ʣʝʩʦʚ ʨʘʟʨʘʙʦʪʘʥʳ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʬʝʨʦʤʦʥ-

ʥʳʝ ʧʨʝʧʘʨʘʪʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʯʠʩʣʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʵʥʪʦʤʦʚʨʝʜʠʪʝʣʝʡ. 

ɼʣʷ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ɹʝʣʘʨʫʩʠ ʚʧʝʨʚʳʝ ʥʘʫʯʥʦ 

ʦʙʦʩʥʦʚʘʥʳ ʠ ʨʘʟʨʘʙʦʪʘʥʳ ʵʢʦʣʦʛʠʯʝʩʢʠ ʜʦʧʫʩʪʠʤʳʝ ʥʦʨ-

ʤʘʪʠʚʳ ʠʟʲʷʪʠʷ ʣʝʩʦʩʝʯʥʳʭ ʦʪʭʦʜʦʚ ʧʦʩʣʝ ʨʫʙʦʢ ʛʣʘʚʥʦʛʦ 

ʠ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʣʝʩʘ ʩ ʮʝʣʴʶ ʠʭ ʨʘʮʠʦʥʘʣʴ-

ʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʤʠʥʠʤʠʟʘʮʠʠ ʧʦʪʝʨʴ ʧʣʦʜʦʨʦʜʠʷ ʣʝʩ-

ʥʳʭ ʧʦʯʚ, ʩʦʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʝʩʦʚ ʙʫʜʫʱʝʛʦ ʠ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. 

ɺ ʮʝʣʷʭ ʫʣʫʯʰʝʥʠʷ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʜʫʙʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ (3,5% ʧʣʦʱʘʜʠ ʣʝʩʦʚ 

ɹʝʣʘʨʫʩʠ) ʥʘ ʟʦʥʘʣʴʥʦ-ʪʠʧʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʳ 

ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʚʳʰʝʥʠʷ ʠʭ ʫʩʪʦʡ-

ʯʠʚʦʩʪʠ, ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʮʠʦʥʘʣʴ-

ʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʶʱʝʛʦʩʷ ʛʝʥʦʬʦʥʜʘ. 

ʈʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʦʜʪʦʧʣʝʥʥʳʭ ʣʝʩʥʳʭ ʟʝ-

ʤʝʣʴ (ʠʭ ʧʣʦʱʘʜʴ ʚ ʣʝʩʥʦʤ ʬʦʥʜʝ ʩʚʳʰʝ 100 ʪʳʩ. ʛʘ), ʚʥʝʜʨʝʥʠʝ 

ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦ-

ʩʪʠ ʣʝʩʦʚ ʠ ʧʦʣʫʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʜʦ 2,5 ʤʣʥ ʤ
3
 ʣʠʢʚʠʜʥʦʡ 

ʜʨʝʚʝʩʠʥʳ. 

ɺ ʙʣʠʞʘʡʰʝʡ ʧʝʨʩʧʝʢʪʠʚʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʙʫʜʝʪ ʫʜʝ-

ʣʝʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʤʠʢʨʦʢʣʦʥʘʣʴʥʦʛʦ ʨʘʟʤʥʦ-

ʞʝʥʠʷ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʜʣʷ ʮʝʣʝʡ ʧʣʘʥʪʘʮʠʦʥʥʦʛʦ ʣʝʩʦʚʳʨʘʱʠ-

ʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ; ʩʦʚʝʨʰʝʥʩʪ-

ʚʦʚʘʥʠʶ ʣʝʩʦʩʝʤʝʥʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ɼʅʂ-ʘʥʘʣʠʟʘ ʠ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʤʦ-

ʥʠʪʦʨʠʥʛʘ ʣʝʩʥʦʛʦ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʣʝʩʥʳʭ ʥʘʩʘʞ-

ʜʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʤʝʪʦʜʘ; ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʜʨʘʞʠʨʦʚʘʥʥʳʭ 
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ʣʝʩʥʳʭ ʩʝʤʷʥ; ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʦʩʪʦʷʥʥʦʡ ʣʝʩʦʩʝʤʝʥ-

ʥʦʡ ʙʘʟʳ. 

ɺʥʝʜʨʝʥʠʝ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʧʨʘʢʪʠʢʫ ʚʝʜʝʥʠʷ ʣʝʩʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʧʦʨʦʜʥʳʡ ʩʦʩʪʘʚ ʠ 

ʚʦʟʨʘʩʪʥʫʶ ʩʪʨʫʢʪʫʨʫ ʙʝʣʦʨʫʩʩʢʠʭ ʣʝʩʦʚ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʩʠʩʪʝʤʝ ʫʩʪʦʡʯʠ-

ʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪʴ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦ-

ʛʨʝʩʩ ʚ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ, ʧʦʚʳʩʠʪʴ ʝʝ ʚʢʣʘʜ ʚ ʵʢʦʥʦ-

ʤʠʢʫ ʩʪʨʘʥʳ. 
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ʈɽɿʖʄɽ 

ʃʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ ʢʘʢ ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʤʝʝʪ ʜʚʝ ʚʘʞʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ: ʜʣʠ-

ʪʝʣʴʥʳʡ ʩʨʦʢ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʨʘʩʧʨʝ-

ʜʝʣʝʥʥʦʩʪʴ ʙʝʟ ʦʙʨʘʟʦʚʘʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ɹʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʷʚʣʝʥʠʷ ʙʳʩʪ-

ʨʦʛʦ ʦʙʝʩʮʝʥʠʚʘʥʠʷ ʙʫʜʫʱʠʭ ʜʦʭʦʜʦʚ ʠʟʚʝʩʪʥʦʛʦ ʢʘʢ çʧʨʦʢʣʷʪʠʝè ʜʠʩʢʦʥʪʠʨʦ-

ʚʘʥʠʷ ʦʢʘʟʳʚʘʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʚʳʛʦʜʥʳʤ ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʚ ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ 

ʥʘ ʧʝʨʠʦʜʳ ʚ 80-100 ʣʝʪ ʠ ʙʦʣʝʝ. ʇʦʵʪʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʦʨʛʘ-

ʥʠʟʫʝʪʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʠ ʥʝʠʩʪʦʱʠʪʝʣʴʥʦʩʪʠ ʠ ʜʣʷ ʬʠʥʘʥʩʠʨʦ-

ʚʘʥʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʝʦʙʭʦʜʠʤ ʩʚʦʡ ʠʩʪʦʯʥʠʢ ʩʨʝʜʩʪʚ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʚʦʛʦ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʫʶ ʣʝʩʥʫʶ ʨʝʥʪʫ. ʈʘʟʨʘʙʦʪʘʥʘ ʩʧʝ-

ʮʠʘʣʴʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩ ɻʀʉ ʣʝʩʥʠʯʝʩʪʚʘ ʠ ʧʦʟʚʦ-

ʣʷʶʱʘʷ ʨʘʩʩʯʠʪʳʚʘʪʴ ʚʝʣʠʯʠʥʳ ʣʝʩʥʦʡ ʨʝʥʪʳ ʜʣʷ ʚʳʜʝʣʦʚ.  

ʂ ʣʁ ʯ ʝ ʚ ʳ ʝ  ʩ ʣ ʦ ʚ ʘ: ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʣʝʩʥʘʷ ʨʝʥʪʘ, ʜʠʩʢʦʥʪʠʨʦʚʘ-

ʥʠʝ, ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ, ʥʝʠʩʪʦʱʠʪʝʣʴʥʦʩʪʴ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ, 

ɻʀʉ 

 

SUMMARY 
Long rotation forestry and its integration into the market economy 

A.S. Alekseev, A.V. Selihovkin (Saint-Petersburg State Forest Technical University) 

Long rotation forestry characterized by two main features: long period of forest 

resources reproduction and  spatial distribution of the used forests over big areas. Due 

to so called ñdamnationò of discounting it is economically uneffective to invest into 

forestry operations on the periods of time of 80-100 years or even more. That is why 

for forestry operations is of need special source of funding and as a such suggested 
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accumulated forest rent which appears as a result of tree stand differences in location 

respectively transport communications and productivity. Special mathematical model 

together with forest district GIS gives a possibility for forest rent calculations.  

K e y  w o r d s: long rotation forestry, forest rent, discounting, permanent and 

undamaging forest use, GIS 

 

 

ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ ʚ ʜʝʡʩʪʚʠʝ ʥʦʚʦʛʦ ʃʝʩʥʦʛʦ ʢʦʜʝʢʩʘ 2006 ʛʦʜʘ 

[5]  ʚ ʈʦʩʩʠʠ ʩʦʟʜʘʣʘʩʴ ʩʣʦʞʥʘʷ ʩʠʪʫʘʮʠʷ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʉʪʘʨʘʷ ʩʠʩʪʝʤʘ ʙʳʣʘ ʫʧʨʘʟʜ-

ʥʝʥʘ, ʘ ʥʦʚʘʷ ʪʦʣʴʢʦ ʩʢʣʘʜʳʚʘʝʪʩʷ, ʧʦʨʦʞʜʘʷ ʤʥʦʛʦ ʩʘʤʳʭ ʨʘʟʥʦ-

ʦʙʨʘʟʥʳʭ ʧʨʦʙʣʝʤ. ʆʩʥʦʚʥʦʡ, ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʨʝʰʥyʥʦʡ ʧʨʦʙʣʝʤʦʡ 

ʚ ʣʝʩʥʦʡ ʦʪʨʘʩʣʠ ʷʚʣʷʝʪʩʷ ʝ yʨʘʮʠʦʥʘʣʴʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʚ ʨʳʥʦʯ-

ʥʫʶ ʵʢʦʥʦʤʠʢʫ, ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʚʝʜʝʥʠʝ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʢʘʢ 

ʦʩʦʙʦʛʦ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʧʝʨʠʨʫʶʱʝʛʦ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʚʠ-

ʜʦʤ ʠʤʫʱʝʩʪʚʘ ï ʣʝʩʥʳʤ ʬʦʥʜʦʤ. ɼʦ ʩʠʭ ʧʦʨ ʥʝ ʨʘʟʨʘʙʦʪʘʥʘ 

ʝʜʠʥʘʷ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʣʝʩʥʳʤ ʢʦʤʧʣʝʢʩʦʤ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʫʶ, ʘʜ-

ʤʠʥʠʩʪʨʘʪʠʚʥʫʶ ʠ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ï ʚʟʘʠʤʦʩʚʷʟʘʥ-

ʥʳʝ ʠ ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ɺ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʝ 

ʚʩʝ ʚʠʜʳ ʠʤʫʱʝʩʪʚʘ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʣʫʯʝʥʠʝ ʜʦʭʦʜʦʚ, 

ʜʦʩʪʘʪʦʯʥʳʭ ʜʣʷ ʠʭ ʨʘʩʰʠʨʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʢʨʳʪʠʷ 

ʚʩʝʭ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʪʨʘʪ, ʪʘʢʠʭ ʢʘʢ ʚ ʥʘʰʝʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫ-

ʯʘʝ, ʥʘʧʨʠʤʝʨ, ʟʘʪʨʘʪ ʥʘ ʫʧʨʘʚʣʝʥʠʝ, ʅʀʈ, ʧʦʜʛʦʪʦʚʢʫ ʢʘʜʨʦʚ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʠʥʚʝʥʪʘʨʠʟʘʮʠʶ ʣʝʩʦʚ ʠ ʜʨʫʛʠʝ. ɼʣʷ ʜʠʥʘʤʠʯ-

ʥʦʛʦ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʢʘʢ ʦʪʨʘʩʣʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʨʝ-

ʜʝʣʝʥʳ ʠʩʪʦʯʥʠʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʭʦʜʦʚ, ʟʘ ʩʯʝʪ ʢʦʪʦʨʳʭ ʤʦʞʝʪ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʠ ʨʘʟʚʠʚʘʪʴʩʷ ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʟʘ-

ʮʠʦʥʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʠʭ ʧʦʣʫʯʝʥʠʝ ʠ ʨʘʮʠʦ-

ʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ʇʦʵʪʦʤʫ ʤʳ ʩʯʠʪʘʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ 

ʦʙʨʘʪʠʪʴʩʷ ʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʢʘʢ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʦʘʥʘ-

ʣʠʟʠʨʦʚʘʪʴ ʠʭ ʠ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ 

ʨʘʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʝʩʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ [1] . 

ʃʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ ʢʘʢ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʠʤʝʝʪ ʜʚʝ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ: ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ ʚʦʩ-

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʡ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʤʳ ʚʦʟʴʤʝʤ 

ʨʘʚʥʳʤ 100 ʛʦʜʘʤ, ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʩʪʴ, ʙʝʟ ʦʙ-
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ʨʘʟʦʚʘʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʘʢʠʭ ʚʘʞʥʳʭ ʧʨʠʨʦʜ-

ʥʳʭ ʨʝʩʫʨʩʦʚ ʢʘʢ ʥʝʬʪʴ, ʛʘʟ, ʫʛʦʣʴ ʠ ʜʨʫʛʠʝ [7]. ʕʪʠ ʜʚʝ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʠʛʨʘʶʪ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ.  

ɼʣʠʪʝʣʴʥʳʡ ʩʨʦʢ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠʚʦʜʠʪ 

ʢ ʪʦʤʫ, ʯʪʦ ʩʪʘʥʦʚʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʳʤ ʩʦʧʦʩʪʘʚʣʝʥʠʝ 

ʟʘʪʨʘʪ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʵʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦ-

ʨʳʝ ʜʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʚʝʜʝʥʳ ʢ ʦʜʥʦ-

ʤʫ ʤʦʤʝʥʪʫ ʚʨʝʤʝʥʠ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʘ ʵʢʦʥʦʤʠ-

ʩʪʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʠʟʫʯʝʥʠʝʤ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʠ ʧʦʣʫʯʠʣʘ 

ʥʘʟʚʘʥʠʝ çʧʨʦʢʣʷʪʠʷè ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ [4, 9]. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ 

ʵʪʘ ʧʨʦʙʣʝʤʘ ʩʫʱʝʩʪʚʫʝʪ ʚ ʦʩʦʙʝʥʥʦ ʚʳʧʫʢʣʦʤ ʚʠʜʝ ʚʩʣʝʜʩʪʚʠʝ 

ʜʣʠʪʝʣʴʥʦʛʦ ʩʨʦʢʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʚʳʩʦʢʦʡ 

ʥʦʨʤr ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ, ʨʘʚʥʦʡ ʤʠʥʠʤʘʣʴʥʦʡ ʩʪʘʚʢʝ ʧʨʦʮʝʥʪʘ 

ʥʘ ʢʘʧʠʪʘʣ ï ʩʪʘʚʢʝ ʨʝʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʎʝʥʪʨʘʣʴʥʦʛʦ ʙʘʥʢʘ (ʥʘ-

ʧʨʠʤʝʨ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥʘ ʨʘʚʥʘ 12%). ɽʩʣʠ b ï ʩʪʦʠʤʦʩʪʥʦʡ 

ʨʝʟʫʣʴʪʘʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʦʣʫʯʘʝʤʳʡ ʯʝʨʝʟ 100 

ʣʝʪ, ʪʦ ʦʥ ʵʢʚʠʚʘʣʝʥʪʝʥ ʚʝʣʠʯʠʥʝ ʘ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ: 
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ʃʝʛʢʦ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʧʨʠ b = 1, t = 100 ʠ r = 0,12, a = 1.2*10
-5
, 

ʪ. ʝ. 1 ʤʠʣʣʠʦʥ ʨʫʙʣʝʡ, ʧʦʣʫʯʘʝʤʳʡ ʯʝʨʝʟ 100 ʣʝʪ, ʵʢʚʠʚʘʣʝʥʪʝʥ 

12 ʨʫʙ. ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʜʣʷ ʪʦʛʦ 

ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʯʝʨʝʟ 100 ʣʝʪ 1 ʤʠʣʣʠʦʥ ʨʫʙʣʝʡ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʣʦʞʠʪʴ ʩʫʤʤʫ ʥʝ ʙʦʣʝʝ 12 ʨʫʙ. çʇʨʦʢʣʷ-

ʪʠʝè ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ ʜʝʣʘʝʪ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʚʣʦʞʝʥʠʝ 

ʩʨʝʜʩʪʚ ʥʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ, ʩʦʢʨʘʱʘʝʪ ʚʦʟʨʘʩ-

ʪʳ ʠ ʦʙʦʨʦʪʳ ʨʫʙʦʢ, ʩʪʠʤʫʣʠʨʫʝʪ ʠʩʪʦʱʠʪʝʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʣʝʩʦʚ. ʂʨʦʤʝ ʵʪʦʛʦ ʟʘ ʧʝʨʠʦʜʳ ʚ 100 ʣʝʪ ʧʨʦʠʩʭʦʜʷʪ ʪʘʢʠʝ ʩʫʱʝ-

ʩʪʚʝʥʥʳʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʠʟʤʝ-

ʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʥʘ ʪʘʢʠʝ 

ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʳʤ. ʅʘʧʨʠʤʝʨ, ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ ʟʘ ʧʝʨʠʦʜ ʩ 1900 ʧʦ 2000 ʛʦʜ ʧʨʦʠʟʦʰʣʠ 4 ʨʝʚʦʣʶʮʠʠ, ʙʳ-

ʣʠ 5 ʚʦʡʥ, ʠʟ ʢʦʪʦʨʳʭ 2 ʤʠʨʦʚʳʝ, ʧʨʦʚʝʜʝʥʦ ʥʝʩʢʦʣʴʢʦ ʜʝʥʝʞʥʳʭ 
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ʨʝʬʦʨʤ, ʧʦʷʚʠʣʠʩʴ ʘʪʦʤʥʘʷ ʵʥʝʨʛʝʪʠʢʘ, ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ, 

ʧʨʦʠʟʦʰʣʦ ʦʩʚʦʝʥʠʝ ʢʦʩʤʦʩʘ ʠ ʜʨʫʛʠʝ ʩʦʙʳʪʠʷ. 

ɼʣʠʪʝʣʴʥʳʡ ʩʨʦʢ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʢʘʢ ʩʫʱʝ-

ʩʪʚʝʥʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʤʝʝʪ 2 ʚʘʞʥʝʡʰʠʭ ʧʦ-

ʩʣʝʜʩʪʚʠʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʥʳʤ 

ʭʦʟʷʡʩʪʚʦʤ. ɺʦ-ʧʝʨʚʳʭ, ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ (ʙʠʟʥʝʩ) 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʘ ʪʘʢʠʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞ-

ʥʳʤ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʫʩʣʦʚʠʷʭ 

ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʩʠʣʘʤʠ ʯʘʩʪʥʦʛʦ ʙʠʟʥʝʩʘ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ï 

ʘʨʝʥʜʘʪʦʨʘʤʠ. ʃʶʙʳʝ ʟʘʪʨʘʪʳ ʥʘ ʚʝʜʝʥʠʝ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʝ-

ʠʟʙʝʞʥʦ ʙʫʜʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʠʤʠ ʢʘʢ ʧʨʷʤʳʝ ʫʙʳʪʢʠ. ʆʜʥʘ ʠʟ 

ʦʩʥʦʚʥʳʭ ʯʝʨʪ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʝʝ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʥʝʡ ʠʤʝʝʪ ʤʝʩʪʦ ʧʝʨʝʨʘʩ-

ʧʨʝʜʝʣʝʥʠʝ ʢʘʧʠʪʘʣʘ ʤʝʞʜʫ ʚʦʟʤʦʞʥʳʤʠ ʩʬʝʨʘʤʠ ʝʛʦ ʧʨʠʣʦʞʝ-

ʥʠʷ ʚ ʧʦʣʴʟʫ ʥʘʠʙʦʣʝʝ ʧʨʠʙʳʣʴʥʳʭ ʩʬʝʨ. ʉʨʝʜʩʪʚʘ, ʚʣʦʞʝʥʥʳʝ ʚ 

ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʥʝ ʦʢʫʧʘʶʪʩʷ, ʧʦʵʪʦʤʫ ʯʘʩʪʥʳʡ ʙʠʟʥʝʩ ʙʫʜʝʪ 

ʫʭʦʜʠʪʴ ʠʟ ʦʪʨʘʩʣʠ.  

ʅʦʚʳʡ ʣʝʩʥʦʡ ʢʦʜʝʢʩ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʝʨʝʣʦʞʠʪʴ ʟʘʪʨʘʪʳ ʧʦ ʚʝ-

ʜʝʥʠʶ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʯʘʩʪʠʯʥʦ ʥʘ ʘʨʝʥʜʘʪʦʨʦʚ-

ʣʝʩʦʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʯʘʩʪʠʯʥʦ ʥʘ ʙʶʜʞʝʪ ï ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 

ʥʝʪ ʘʨʝʥʜʘʪʦʨʦʚ ʠʣʠ ʘʨʝʥʜʘ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʙʝʟ ʫʩʣʦʚʠʷ ʚʝʜʝʥʠʷ 

ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʊʘʢʦʝ ʨʝʰʝʥʠʝ ʥʝʩʠʩʪʝʤʥʦʝ ʠ ʥʝ ʙʫʜʝʪ ʠʤʝʪʴ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ. ʇʦ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʧʨʠʯʠʥʝ ʟʘʪʨʘ-

ʪʳ ʥʘ ʚʝʜʝʥʠʝ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʜʣʷ ʘʨʝʥʜʘʪʦʨʘ ʷʚʣʷʶʪʩʷ ʧʨʷ-

ʤʳʤʠ ʫʙʳʪʢʘʤʠ ʠ ʦʥ ʙʫʜʝʪ ʚʩʝʤʠ ʩʧʦʩʦʙʘʤʠ ʫʭʦʜʠʪʴ ʦʪ ʥʠʭ, 

ʙʶʜʞʝʪʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʨʳ-

ʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠ ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ ʥʝʩʧʨʘʚʝʜ-

ʣʠʚʦ, ʪʘʢ ʢʘʢ ʦʪʚʣʝʢʘʝʪ ʙʶʜʞʝʪʥʳʝ ʩʨʝʜʩʪʚʘ ʦʪ ʨʝʰʝʥʠʷ ʦʩʪʨʳʭ 

ʩʦʮʠʘʣʴʥʳʭ ʟʘʜʘʯ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ ʚʘʞʥʳʡ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʟʘ-

ʪʨʘʪʳ ʥʘ ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ ʜʦʣʞʥʳ ʠʤʝʪʴ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʩʨʝʜ-

ʩʪʚʘ ʧʦʢʨʳʪʠʷ ï ʣʝʩʥʦʡ ʜʦʭʦʜ [6],  ʠʩʪʦʯʥʠʢ ʢʦʪʦʨʦʛʦ ʤʳ ʨʘʩ-

ʩʤʦʪʨʠʤ ʥʠʞʝ. 

ɺʦ-ʚʪʦʨʳʭ, ʚʤʝʩʪʦ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʘʤʠ ʥʘ ʦʩʥʦʚʝ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʥʦ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ 

ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʩʣʝʜʫʶʪ ʠʟ ʜʣʠʪʝʣʴʥʦʛʦ ʩʨʦʢʘ 

ʠʭ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. ʊʘʢʠʭ ʧʨʠʥʮʠʧʦʚ ʜʚʘ ï ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʠ ʥʝ-

ʠʩʪʦʱʠʪʝʣʴʥʦʩʪʴ ʧʦʣʴʟʦʚʘʥʠʷ [7] . ʉʫʪʴ ʠʭ ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦ 
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ʤʳ ʜʦʣʞʥʳ ʧʝʨʝʜʘʪʴ ʣʝʩʥʳʝ ʨʝʩʫʨʩʳ ʚ ʢʦʣʠʯʝʩʪʚʝ ʥʝ ʤʝʥʴʰʝʤ, 

ʯʝʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʙʫʜʫʱʝʛʦ. 

ʂʘʢ, ʚ ʢʘʢʠʭ ʨʘʟʤʝʨʘʭ ʠ ʜʣʷ ʢʘʢʠʭ ʮʝʣʝʡ, ʦʥʠ ʠʭ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ, ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʪʨʫʜʥʦ, ʦʜʥʘʢʦ ʪʘʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʤ 

ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʦʙʷʟʘʪʝʣʴʥʦ.  

ɺʪʦʨʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ï ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʨʘʩ-

ʧʨʝʜʝʣʝʥʥʦʩʪʴ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʜʠʬʬʝ-

ʨʝʥʮʠʘʣʴʥʦʡ ʣʝʩʥʦʡ ʨʝʥʪʳ ʚʩʣʝʜʩʪʚʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʚ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʈʝʥʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʚʝʨʭʧʨʠʙʳʣʴ, ʚʦʟʥʠʢʘʶʱʫʶ ʚʩʣʝʜʩʪʚʠʝ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʧʨʠ-

ʨʦʜʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʩʧʦʣʴʟʫʝʤʳʭ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʜʦʣʞʥʘ 

ʧʨʠʩʚʘʠʚʘʪʴʩʷ ʩʦʙʩʪʚʝʥʥʠʢʦʤ ʨʝʩʫʨʩʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʣʴʟʦʚʘ-

ʪʝʣʴ ʜʦʣʞʝʥ ʧʦʣʫʯʘʪʴ ʦʙʳʯʥʫʶ ʧʨʠʙʳʣʴ, ʚ ʠʜʝʘʣʝ ʚʳʨʦʚʥʝʥʥʫʶ 

ʧʦ ʚʩʝʤ ʦʪʨʘʩʣʷʤ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʃʝʩʥʘʷ ʨʝʥʪʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʝʩʥʦʛʦ ʜʦʭʦʜʘ, ʟʘ ʩʯʝʪ ʢʦ-

ʪʦʨʦʛʦ ʩʣʝʜʫʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʦʢʨʳʪʠʝ ʚʩʝʭ ʚʠʜʦʚ ʟʘʪʨʘʪ ʥʘ ʦʨʛʘ-

ʥʠʟʘʮʠʶ ʠ ʚʝʜʝʥʠʝ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʨʘʩʭʦʜʳ 

[1, 7]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ ʜʦʣʞʥʦ ʠʤʝʪʴ ʩʚʦʠ ʩʦʙʩʪ-

ʚʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʥʝ ʧʨʠʙʝʛʘʪʴ ʢ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʶ ʩʨʝʜʩʪʚ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʚ ʯʝʨʝʟ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ 

ʠ, ʙʦʣʝʝ ʪʦʛʦ, ʧʨʠʥʦʩʠʪʴ ʜʦʭʦʜʳ ʛʦʩʙʶʜʞʝʪʫ. ʊʦʣʴʢʦ ʪʘʢʦʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʪʨʘʩʣʠ, ʥʘ ʦʩʥʦʚʝ ʩʘʤʦʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ 

ʩʘʤʦʦʢʫʧʘʝʤʦʩʪʠ ʦʙʝʩʧʝʯʠʪ ʩʦʭʨʘʥʝʥʠʝ ʠ ʨʘʩʰʠʨʝʥʥʦʝ ʚʦʩʧʨʦ-

ʠʟʚʦʜʩʪʚʦ ʣʝʩʦʚ ʠ ʦʪʚʝʯʘʝʪ ʠʥʪʝʨʝʩʘʤ ʢʘʢ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ, ʪʘʢ 

ʠ ʩʘʤʦʡ ʦʪʨʘʩʣʠ.  

ɺ ʦʩʥʦʚʫ ʨʘʩʯʪyʦʚ ʨʝʥʪʥʳʭ ʦʮʝʥʦʢ ʫʯʘʩʪʢʦʚ ʣʝʩʥʦʛʦ ʬʦʥʜʘ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʦʞʝʥʘ ʩʣʝʜʫʶʱʘʷ ʤʦʜʝʣʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʧ-

ʪʠʤʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦ-

ʙʦʡ ʟʘʜʘʯʫ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ [1, 2, 10]: 

max*
1

ä
=

i

N

i

i xg  

bxa i

N

i

i ¢ä
=

*
1

 

NiSx ii ,...,1,0 =¢¢ ,  
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ʛʜʝ, xi ï ʨʘʟʤʝʨ ʧʦʣʴʟʦʚʘʥʠʷ ʧʦ ʧʣʦʱʘʜʠ ʥʘ ʫʯʘʩʪʢʝ (ʚʳʜʝʣʝ) 

,,...,1, Nii =  ʛʘ; N ï ʯʠʩʣʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʫʯʘʩʪʢʦʚ (ʚʳʜʝʣʦʚ); 

ai ï ʟʘʧʘʩ ʜʨʝʚʝʩʠʥʳ ʥʘ ʫʯʘʩʪʢʝ (ʚʳʜʝʣʝ) i ʚ ʦʙʝʟʣʠʯʝʥʥʳʭ ʢʫʙʦ-

ʤʝʪʨʘʭ, ʤ
3
/ʛʘ; Si ï ʧʣʦʱʘʜʴ ʫʯʘʩʪʢʘ (ʚʳʜʝʣʘ) i, ʛʘ; gi  = p*ai ï ci ï 

ʧʨʠʙʳʣʴ  ʦʪ  ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘ 1 ʛʘ ʫʯʘʩʪʢʘ (ʚʳʜʝʣʘ) i, ʨʫʙ./ʛʘ, 

p ï ʮʝʥʘ ʦʙʝʟʣʠʯʝʥʥʦʛʦ ʢʫʙʦʤʝʪʨʘ ʜʨʝʚʝʩʠʥʳ, ʨʫʙ./ʤ
3
; ci ï ʟʘʪʨʘ-

ʪʳ ʥʘ ʟʘʛʦʪʦʚʢʫ ʜʨʝʚʝʩʠʥʳ ʥʘ ʫʯʘʩʪʢʝ (ʚʳʜʝʣʝ) i, ʨʫʙ./ʛʘ; b ï ʚʝ-

ʣʠʯʠʥʘ ʛʦʜʠʯʥʦʡ ʨʘʩʯʝʪʥʦʡ ʣʝʩʦʩʝʢʠ, ʤ
3
. 

 

ʅʝʦʙʭʦʜʠʤʳʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʶ ʠ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʠ ʫʯʘʩʪʢʦʚ (ʚʳʜʝʣʦʚ) ʜʣʷ ʨʘʩʯʝʪʦʚ ʨʝʥʪʥʳʭ ʦʮʝʥʦʢ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩ ʧʦʤʦʱʴʶ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ.  

ʎʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʟʘʜʘʯʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ 

ʩʤʳʩʣ: ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʛʦʜʠʯʥʫʶ ʨʘʩʯʝʪʥʫʶ ʣʝʩʦʩʝʢʫ 

ʧʦ ʫʯʘʩʪʢʘʤ (ʚʳʜʝʣʘʤ) ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠ-

ʤʘʣʴʥʫʶ ʧʨʠʙʳʣʴʥʦʩʪʴ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʠ ʵʪʦʤ ʨʘʟʤʝʨ ʧʦʣʴ-

ʟʦʚʘʥʠʷ ʚ ʮʝʣʦʤ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʦʩʭʦʜʠʪʴ ʚʝʣʠʯʠʥʫ ʛʦʜʠʯʥʦʡ 

ʨʘʩʯʝʪʥʦʡ ʣʝʩʦʩʝʢʠ, ʘ ʧʦ ʫʯʘʩʪʢʘʤ (ʚʳʜʝʣʘʤ) ï ʠʭ ʧʣʦʱʘʜʝʡ. 

ʈʝʥʪʥʳʝ ʦʮʝʥʢʠ ʫʯʘʩʪʢʦʚ ʣʝʩʥʦʛʦ ʬʦʥʜʘ (ʚʳʜʝʣʦʚ) ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʣʫʯʝʥʳ ʚ ʚʠʜʝ ʜʚʦʡʩʪʚʝʥʥʳʭ ʦʮʝʥʦʢ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʧʣʦʱʘʜʠ 

ʠʟʣʦʞʝʥʥʦʡ ʚʳʰʝ ʟʘʜʘʯʠ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʨʝʰʝʥʠʝʤ ʜʚʦʡʩʪʚʝʥʥʦʡ ʟʘʜʘʯʠ, ʧʦʣʫʯʘʝʤʳʤ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ ʩ ʨʝʰʝʥʠʝʤ ʠʩʭʦʜʥʦʡ [3].  ɼʚʦʡʩʪʚʝʥʥʘʷ ʟʘʜʘʯʘ ʠʤʝʝʪ ʩʣʝ-

ʜʫʶʱʠʡ ʚʠʜ: 

min**
1

+ä
=

i

N

i

i Subw  

Niguaw iii ,...,1,* =²+  

.,...,1,0

0

Niu

w

i =²

²
 

 

ɿʜʝʩʴ, w, ui ï ʜʚʦʡʩʪʚʝʥʥʳʝ ʦʮʝʥʢʠ ʦʛʨʘʥʠʯʝʥʠʡ ʧʨʷʤʦʡ ʟʘʜʘ-

ʯʠ, ʠʤʝʶʱʠʝ ʩʤʳʩʣ ʨʝʥʪʥʳʭ ʦʮʝʥʦʢ ʚʳʨʫʙʘʝʤʦʛʦ ʚ ʨʘʤʢʘʭ ʨʘʩ-

ʯʝʪʥʦʡ ʣʝʩʦʩʝʢʠ ʟʘʧʘʩʘ ï w, ʨʫʙ./ʤ
3
 ʠ ʫʯʘʩʪʢʦʚ (ʚʳʜʝʣʦʚ) ʣʝʩʥʦʛʦ 

ʬʦʥʜʘ ï ui, ʨʫʙ./ʛʘ. 
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ʇʨʦʚʝʜʝʤ ʘʥʘʣʠʟ ʨʝʰʝʥʠʡ ʧʨʷʤʦʡ ʠ ʜʚʦʡʩʪʚʝʥʥʦʡ ʟʘʜʘʯ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʩʥʳʭ ʨʝ-

ʩʫʨʩʦʚ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʨʝʥʪʥʦʡ ʧʨʠʨʦʜʳ ʧʦʣʫʯʘʝʤʳʭ ʦʮʝʥʦʢ.  

ʇʫʩʪʴ 
*** ,, ii uwx ï ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʰʝʥʠʷ ʧʨʷʤʦʡ ʠ ʜʚʦʡʩʪʚʝʥ-

ʥʦʡ ʟʘʜʘʯ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦʛʜʘ ʧʦ ʪʝʦʨʝʤʝ ʦ ʜʦʧʦʣʥʷʶʱʝʡ ʥʝ-

ʞyʩʪʢʦʩʪʠ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ 

ʜʚʘ ʩʣʫʯʘʷ [3]:  

1) 
*

nx < nS , ʪ. ʝ. ʫʯʘʩʪʦʢ (ʚʳʜʝʣ) n ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʣʥʦʩʪʴʶ, 

ʪʦʛʜʘ ʜʣʷ ʪʘʢʠʭ ʫʯʘʩʪʢʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ: 

0*** =-= nnn awgu , 

ʠʟ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 
*w :  

n

n

a

g
w =*

. 

2) ii Sx =*
, ʪʦʛʜʘ: 

i

n

n

i

i

i

n

n

iiii a
a

g

a

g
a

a

g
gawgu *****

ö
ö
÷

õ
æ
æ
ç

å
-=-=-= , 

ʛʜʝ 
*

iu ï ʨʝʥʪʥʘʷ ʦʮʝʥʢʘ ʫʯʘʩʪʢʘ (ʚʳʜʝʣʘ) i. 

ʇʨʦʩʪʦʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʦʮʝʥʢʘ 
*

iu ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ ʜʚʝ ʨʝʥʪʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ: ʨʝʥʪʫ ʧʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʶ ʠ 

ʨʝʥʪʫ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʙʝ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʇʫʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʜʚʫʭ ʫʯʘʩʪʢʦʚ (ʚʳʜʝʣʦʚ) ʣʝʩʥʦʛʦ ʬʦʥʜʘ 

ʦʜʠʥʘʢʦʚʘ, ʪ. ʝ. ai = an, ʪʦʛʜʘ: 
 

innniinii cccapcapggu -=+--=-= ***
 

 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʥʪʥʘʷ ʦʮʝʥʢʘ ʫʯʘʩʪʢʘ (ʚʳʜʝʣʘ) ʨʘʚʥʘ ʨʘʟʥʠʮʝ 

ʚ ʟʘʪʨʘʪʘʭ ʥʘ ʟʘʛʦʪʦʚʢʫ ʜʨʝʚʝʩʠʥʳ ʥʘ ʵʪʠʭ ʫʯʘʩʪʢʘʭ. ɽʩʣʠ ʧʨʝʜ-

ʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʟʘʪʨʘʪ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʝ ʩʦʩʪʘʚ-

ʣʷʶʱʠʭ: ʫʩʣʦʚʥʦ-ʧʦʩʪʦʷʥʥʫʶ, ʩʚʷʟʘʥʥʫʶ ʩ ʟʘʪʨʘʪʘʤʠ ʥʘ ʚʳʨʫʙ-

ʢʫ ʟʘʧʘʩʘ ʥʘ ʚʳʜʝʣʝ, ʠ ʧʝʨʝʤʝʥʥʫʶ, ʩʚʷʟʘʥʥʫʶ ʩ ʪʨʘʥʩʧʦʨʪʥʳʤʠ 

ʠʟʜʝʨʞʢʘʤʠ: 
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ʧ

ʪ

ii ccc += , 

ʪʦʛʜʘ:   
ʪ

i

ʪ

ni ccu -=*
, 

ʪ. ʝ. ʨʝʥʪʥʘʷ ʦʮʝʥʢʘ ʫʯʘʩʪʢʘ (ʚʳʜʝʣʘ) ʨʘʚʥʘ ʨʘʟʥʠʮʝ ʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʟʘʪʨʘʪ, ʯʪʦ ʚ ʪʦʯʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʣʘʩʩʠʯʝʩʢʦʤʫ ʦʧʨʝʜʝ-

ʣʝʥʠʶ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʨʝʥʪʳ ʧʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʶ ʫʯʘʩʪʢʘ. 

ɽʩʣʠ ʟʘʪʨʘʪʳ ʥʘ ʟʘʛʦʪʦʚʢʫ ʜʨʝʚʝʩʠʥʳ ʦʜʠʥʘʢʦʚʳ ʥʘ ʜʚʫʭ ʫʯʘ-

ʩʪʢʘʭ (ʚʳʜʝʣʘʭ), ʪ. ʝ. ci = cn = c, ʪʦ ʨʝʥʪʥʘʷ ʦʮʝʥʢʘ ʠʤʝʝʪ ʩʣʝʜʫʶ-

ʱʠʡ ʚʠʜ: 

ö
ö
÷

õ
æ
æ
ç

å
-= 1**

n

i
i

a

a
cu , 

ʦʪʢʫʜʘ ʩʨʘʟʫ ʩʣʝʜʫʝʪ, ʯʪʦ 0* >iu  ʪʦʣʴʢʦ ʝʩʣʠ ni aa > , ʯʪʦ ʪʘʢʞʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʣʘʩʩʠʯʝʩʢʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʨʝʥʪʳ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʫʯʘʩʪʢʘ (ʚʳʜʝʣʘ).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʚʝʣʠʯⱫʥʳ 
*

iu  ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʩʫʤʤʫ ʨʝʥʪʳ ʧʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʶ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʫʯʘʩʪ-

ʢʘ (ʚʳʜʝʣʘ) ʣʝʩʥʦʛʦ ʬʦʥʜʘ, ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʠʣʠ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʣʠ ʧʦ 

ʧʨʠʚʝʜʝʥʥʳʤ ʚʳʰʝ ʬʦʨʤʫʣʘʤ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʥʪʥʳʝ ʦʮʝʥʢʠ ʠʤʝʶʪ ʨʘʟʤʝʨʥʦʩʪʴ ʨʫʙ./ʛʘ ʠ ʷʚ-

ʣʷʶʪʩʷ ʫʜʝʣʴʥʳʤʠ, ʧʦʵʪʦʤʫ ʜʣʷ ʚʩʝʛʦ ʦʙʲʝʢʪʘ ʨʘʩʯʪyʦʚ ʩʫʤʤʘʨ-

ʥʘʷ ʨʝʥʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ 

ʨʝʥʪʥʦʡ ʦʮʝʥʢʠ ʫʯʘʩʪʢʘ ʥʘ ʝʛʦ ʧʣʦʱʘʜʴ, ʥʘʟʥʘʯʝʥʥʫʶ ʚ ʧʦʣʴʟʦ-

ʚʘʥʠʝ: 
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ʆʨʠʝʥʪʠʨʦʚʦʯʥʳʝ ʨʘʩʯʝʪʳ ʚʝʣʠʯʠʥʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʨʝʥʪʳ 

ʧʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʶ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʜʣʷ ʦʜʥʦʛʦ ʠʟ ʣʝʩʥʠʯʝʩʪʚ 

ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʩʫʤʤʘ ʛʦʜʦʚʦʡ ʨʝʥʪʳ ʧʨʠʤʝʨʥʦ ʚ 10 ʨʘʟ ʧʨʝʚʦʩʭʦʜʠʪ ʩʫʤʤʘʨ-

ʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʚʝʜʝʥʠʝ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ [8].  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʣʝʩʥʘʷ ʨʝʥʪʘ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚʥʝʙʶʜʞʝʪʥʦ-

ʛʦ ʠ ʥʝʠʥʬʣʷʮʠʦʥʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ.  
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ɺʚʝʜʝʥʠʝ ʨʝʥʪʥʳʭ ʦʮʝʥʦʢ ʚ ʧʨʘʢʪʠʢʫ ʦʨʛʘʥʠʟʘʮʠʠ ʣʝʩʥʦʛʦ ʭʦ-

ʟʷʡʩʪʚʘ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʝʛʦ ʜʦ-

ʭʦʜʥʦʩʪʠ, ʚʳʨʘʚʥʠʚʘʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ 

ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʝʡ, ʨʘʚʥʦʤʝʨʥʦʤʫ ʚʦʚʣʝʯʝʥʠʶ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ 

ʦʙʦʨʦʪ ʚʩʝʭ ʫʯʘʩʪʢʦʚ (ʚʳʜʝʣʦʚ) ʣʝʩʥʦʛʦ ʬʦʥʜʘ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ 

ʭʠʱʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʭʦʨʦʰʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʠ ʧʨʦʜʫʢ-

ʪʠʚʥʳʭ ʫʯʘʩʪʢʦʚ (ʚʳʜʝʣʦʚ) ʣʝʩʥʦʛʦ ʬʦʥʜʘ, ʢʦʪʦʨʘ ̫ʠʤʝʝʪ ʤʝʩʪʦ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʅʳʥʝ ʜʝʡʩʪʚʫʶʱʠʝ ʰʢʘʣʳ ʨʝʥʪʥʳʭ ʥʘʜʙʘʚʦʢ ʢ ʣʝʩʥʳʤ ʪʘʢʩʘʤ 

ʥʘ ʜʝʣʦʚʫʶ ʜʨʝʚʝʩʠʥʫ ʥʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʠʪʴ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʣʝʩʥʫʶ ʨʝʥʪʫ ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʧʨʠ-

ʙʣʠʟʠʪʝʣʴʥʦʩʪʠ (ʛʨʫʙʦʩʪʠ). ʊʘʢ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ (ʫʜʘʣʥyʥʦʩʪʴ) 

ʫʯʘʩʪʢʦʚ ʫʯʪʝʥʦ ʩ ʰʘʛʦʤ 10-20 ʢʤ ʚ 7-ʤʠ ʨʘʟʨʷʜʘʭ ʪʘʢʩ, ʘ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʴ (ʟʘʧʘʩ) ï ʩ ʰʘʛʦʤ 50 ʤ
3
 ʚ 3-ʭ ʛʨʘʜʘʮʠʷʭ (ʜʦ 100, 101-150 

ʠ ʙʦʣʝʝ 151 ʤ
3
). ʅʘʧʨʠʤʝʨ, ʚ ʫʧʦʤʷʥʫʪʦʤ ʚʳʰʝ ʨʘʩʯʝʪʝ ʩʫʤʤʘʨ-

ʥʦʡ ʨʝʥʪʳ ʚʩʷ ʪʝʨʨʠʪʦʨʠʷ ʣʝʩʥʠʯʝʩʪʚʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʜ-

ʥʦʛʦ ʨʘʟʨʷʜʘ ʪʘʢʩ, ʘ ʟʘʧʘʩ ʥʘ ʚʳʜʝʣʘʭ, ʦʪʚʝʜʝʥʥʳʭ ʚ ʧʦʣʴʟʦʚʘʥʠʝ 

ʚ ʨʘʩʯʝʪʥʦʤ ʛʦʜʫ, ʚʘʨʴʠʨʫʝʪ ʦʪ 220 ʜʦ 420 ʤ
3
/ʛʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʦ ʥʳʥʝ ʜʝʡʩʪʚʫʶʱʝʡ ʤʝʪʦʜʠʢʝ ʟʜʝʩʴ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʜʠʬʬʝ-

ʨʝʥʮʠʘʣʴʥʦʡ ʣʝʩʥʦʡ ʨʝʥʪʳ ʚʦʦʙʱʝ. 

ʇʨʠʤʝʥʝʥʠʝ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ ʠ ʪʦʯʥʦʛʦ ʨʘʩʯʝʪʘ ʨʝʥʪʥʳʭ ʦʮʝʥʦʢ, ʪʘʢ ʢʘʢ 

ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʦʮʝʥʠʪʴ ʢʘʢ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʫʯʘʩʪʢʦʚ (ʚʳʜʝʣʦʚ) 

ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʫʪʝʡ ʪʨʘʥʩʧʦʨʪʘ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʠ-

ʤʝʥʝʥʠʷ ʬʫʥʢʮʠʠ ʨʘʩʯʝʪʘ ʨʘʩʩʪʦʷʥʠʡ, ʪʘʢ ʠ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʧʦ ʠʤʝʶʱʝʡʩʷ ʧʦʚʳʜʝʣʴʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ.  

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1.  ɼʚʝ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʩʥʳʭ ʨʝ-

ʩʫʨʩʦʚ ʠʤʝʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʥʳʤ ʭʦʟʷʡʩʪʚʦʤ, ʦʜʥʘʢʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʠ ʥʝ ʦʪʨʘʞʝʥʳ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʣʝʩʥʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ. 

2.  ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʚʚʝʩʪʠ ʧʦʥʷʪʠʝ ʣʝʩʥʦʛʦ 

ʜʦʭʦʜʘ, ʤʝʭʘʥʠʟʤʘ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʫʪʝʤ ʘʢʢʫʤʫʣʷʮʠʠ ʣʝʩʥʦʡ 

ʨʝʥʪʳ ʯʝʨʝʟ ʣʝʩʥʳʝ ʘʫʢʮʠʦʥʳ ʠ ʦʧʨʝʜʝʣʠʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ 

ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʟʘʥʠʤʘʪʴʩʷ ʩʦʟʜʘʥʠʝʤ ʠ ʨʘʩʭʦʜʦʚʘ-

ʥʠʝʤ ʣʝʩʥʦʛʦ ʜʦʭʦʜʘ. 
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3. ʋʯʠʪʳʚʘʷ ʧʨʠʥʮʠʧ ʨʘʟʜʝʣʝʥʠʷ ʬʫʥʢʮʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʘʤʠ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʩʥʦʚʫ ʦʨʛʘʥʠ-

ʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʟʘ ʩʦʟʜʘʥʠʝ ʠ ʨʘʩʭʦʜʦʚʘʥʠʝ 

ʣʝʩʥʦʛʦ ʜʦʭʦʜʘ, ʤʦʛʫʪ ʩʦʩʪʘʚʠʪʴ ʥʳʥʝ ʩʦʟʜʘʥʥʳʝ ʣʝʩʥʠʯʝʩʪʚʘ. 

4.  ʀʩʪʦʨʠʯʝʩʢʠʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʝʜʣʘʛʘʝʤʳʡ ʚʘʨʠ-

ʘʥʪ ʢʦʥʮʝʧʮʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʝʜʝʥʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤʝʝʪ 

ʚʩʝ ʰʘʥʩʳ ʥʘ ʫʩʧʝʭ, ʘ ʣʝʩʥʦʡ ʬʦʥʜ ʈʌ ʤʦʞʝʪ ʩʪʘʪʴ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʧʨʠʙʳʣʴʥʳʭ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ ʚʠʜʦʚ 

ʠʤʫʱʝʩʪʚʘ.  
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SUMMARY 

One of the most central questions in forest management is whether a forest stand 

is mature for harvest or not. Since forestry is an economic activity the answer is to be 

sought in an economical analysis of the forest stand. The analysis can help us deter-

mine the economical maturity of forest stands and rank different stands in order to 

harvest them in appropriate order to maximize the profitability of forestry. 

K e y  w o r d s : rotation period, land expectation value, value growth 

 

ʈɽɿʖʄɽ 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʩʧʝʣʦʩʪʴ ʣʝʩʦʚ 

ɼʞʦʥʥʠ ʉʚʝʜ (ʎʝʥʪʨ ʨʘʟʚʠʪʠʷ ʣʝʩʘ, ʊʘʧʠʦ) 

ʆʜʥʠʤ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʘʤʠ ʷʚʣʷʝʪʩʷ ʛʦ-

ʪʦʚʥʦʩʪʴ ʜʨʝʚʦʩʪʦ ̫ʜʣʷ ʨʫʙʢʠ. ʇʦʩʢʦʣʴʢʫ ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ ʦʩʫʱʝʩʪʚʣʷʝʪ ʭʦ-

ʟʷʡʩʪʚʝʥʥʫ  ʁʜʝʷʪʝʣʴʥʦʩʪʴ, ʦʪʚʝʪ ʩʣʝʜʫʝʪ ʠʩʢʘʪʴ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʜʨʝʚʦ-

ʩʪʦʷ. ʊʘʢʘʷ ʦʮʝʥʢʘ ʤʦʞʝʪ ʧʦʤʦʯʴ ʦʧʨʝʜʝʣʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʧʝʣʦʩʪʴ ʣʝʩʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʠ ʨʘʥʞʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʜʨʝʚʦʩʪʦʠ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʨʷʜʢʘ 

ʧʨʦʚʝʜʝʥʠʷ ʠʭ ʨʫʙʢʠ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʦʭʦʜʥʦʩʪʴʶ ʜʣʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʂ ʣ ʯʁ ʝ ʚ ʳ ʝ  ʩ ʣ ʦ ʚ ʘ: ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ, ʦʞʠʜʘʝʤʘʷ ʜʦʭʦʜʥʦʩʪʴ 

ʟʝʤʣʠ, ʩʪʦʠʤʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ 

 

 

To determine the economical maturity of a forest stand you can use 

the Faustmann theory to find the financially optimal management pro-

gramme and rotation period for stands on a similar site. When a stand 

grows older or thicker than the optimum determined by maximizing 

the land expectation value it is mature for final harvest. 

For growing stands you can also estimate the annual increase in 

value of the timber and compare this to the value of the capital em-

ployed in growing timber and the land. As long as the value growth is 

higher than the calculated return from timber and land with the forest 

managerôs demand of interest you are advised to continue to grow the 

stand. As the stand grows the total value of the growing timber will 

eventually reach a point where growth value no longer can compen-
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sate for the opportunity cost of the employed capital. When value 

growth is lower than the calculated return on timber and land the stand 

is mature for final harvest. 

When you have several mature stands you can rank them according 

to value growth compared to employed capital and start the regenera-

tion from the stands with poorest return. 

For practitioners the theory can be presented in the form of Forest 

management guidelines with recommended dimensions or ages for re-

generation. In the guidelines model calculations are used to find the 

economical optimum for different tree species and sites. The results 

are then generalized in the form or recommendations on stand diame-

ter or alternatively age. 

 

 

Optimal length of the rotation period 

 

The length of the rotation period, the time period from one final 

harvest to the following final harvest, can be optimized regarding to 

biomass production, saw-log production, net revenues or land expecta-

tion value. 

Maximization of biomass or saw-log production will not lead to an 

economically optimal result. This is because both the value of wood 

and the alternative cost of the capital are neglected. If you maximize 

net revenues over time you will neglect the fact that the capital em-

ployed in the growing stand could be relocated in other assets with a 

similar or even better economical return. 

The theory of land expectation value was presented as early as 

1849 by Martin Faustmann [1]  in his article ñBerechnung des Werthes 

welchen Waldboden, sowie noch nicht baubare Holzbestªnde f¿r die 

Waldwirtschaft besitzen.ò Faustmann presented a way to estimate the 

value of bare land when it is used for forestry. 

Faustmannôs formula: 
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Where: 

Le = Land expectation value (Bodenswert) 

Ry = Revenues at year y 

Cy = Costs at year y 

r = Interest rate, percent 

t = Rotation period 

y = Year of thinning 

 

From a financial point of view the Faustmann formula gives a cor-

rect estimate of the land value [4]. It takes into consideration the op-

portunity cost of as well the growing timber as the land, the value of 

timber, establishment and tending costs, administrative costs and the 

fact that the forest land can be utilized for an infinite series of rota-

tions. 

The Faustmann formula can be used to determine a financially op-

timal management programme for the forest stand. This is done by 

maximizing the land expectation value. When you find the maximum 

you also find the optimal rotation period for the stand. 

The use of the Faustmann formula sets high demands on input in-

formation:  

¶ future harvesting volumes 

¶ time of thinnings and final harvest 

¶ timber grades and values 

¶ silvicultural operations, timing and costs 

To be able to maximize the land expectation value you need a good 

model to predict the future development of the stand. 

In Finland the real price development of timber expressed as stump 

value of timber has been quite stable [3] . Of course you can see fluc-

tuations with price peaks and pits, but the long time trend is stable. 

Timber is often seen as an inflation safe asset and in the analysis we 

can assume that timber will remain its real value. 

 

 

Increase in stand value vs. the value of the stand 

 

In practical forestry we seldom start from bare land. The foresterôs 

problem is to decide whether forest stands are mature for harvest and 
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in which order he will harvest these stands. The financial principles 

are still the same and the goal still is to maximize the discounted cash 

flow of future revenues and costs. 

The problem can be solved by estimating the value growth and 

comparing it to the capital employed in the growing stand and in the 

land. When the value growth becomes lower than the calculated op-

portunity cost of timber and lands it is time to harvest the stand. 

The value growth is calculated by estimating the value of the stand 

after one years growing. From this value you subtract the present 

value of the stand. The value of the stand will increase due to an in-

creased amount of timber in the stand and also due to shifting to more 

valuable timber grades as trees grow thicker. Value growth is rapid 

when the growing trees reach value thresholds. The first rapid value 

increase happens when trees reach merchantable pulp-wood dimen-

sions. The second threshold occurs when trees reach saw-log dimen-

sions. There can also be later thresholds if there is a possibility to pro-

duce high-value quality timber. Eventually the value will start to de-

crease as the stand grows very old and timber value is lowered by 

damages from insects or fungus. 

The employed capital consists of two parts. The main part is the 

value of the growing timber and the minor part is the value of the land 

where the stand grows. The value oft the growing timber is simply es-

timated based on an inventory of the stand. Since the capital can be 

freed and reallocated in alternative assets you can calculate an oppor-

tunity cost based on the interest requirement. 

The value of the land is estimated by calculating the land expecta-

tion value. The LEV will vary depending on the interest requirement 

of the forest manager. It is correct to take the LEV into account as the 

land will be free for a new tree regeneration after the final harvest. 

The net present value of all future stands is the opportunity cost of the 

land. 

To rank the mature stands you can use the calculated difference be-

tween the standôs value growth and opportunity cost. To minimize 

losses regeneration should be started from the stands with the biggest 

differences. 
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Tapioôs Forest management guidelines 

 

The Forestry Development Centre Tapio has developed recom-

mendations for forest management in Finland. The above described 

methods have been used on model stands to calculate the optimal time 

for regeneration of even-aged stands. 

Calculations have been made for different tree species, sites and 

geographical areas. The results are presented in the form of recom-

mended average diameter for final harvest of forest stands. For 

Tapioôs recommendations a real interest of 2-3% has been employed 

With the help of the guidelines foresters can evaluate the standôs 

maturity instantly ñon the spotò and make good decisions that are 

close to optimal. 
Table 1 

Example of Tapioôs recommendations for regeneration maturity [4] 

Standôs main tree 

species and site type 

Southern Finland 

> 1,200 d. d. 

Middle Finland 

1,000-1,200 d. d. 

Northern Finland 

750-1,000 d. d. 

Scots pine, dryish 

upland site 
25ï30 cm 23ï27 cm 22ï26 cm 

Norway spruce, moist 

upland site 
26ï30 cm 25ï28 cm 22ï25 cm 

Silver birch, moist 

upland site 
27ï30 cm 26ï28 cm 21ï23 cm 
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ʈɽɿʖʄɽ 

ʇʨʝʜʩʪʘʚʣʝʥʦ ʚʠʜʝʥʠʝ ʧʨʦʙʣʝʤ ʠ ʧʝʨʩʧʝʢʪʠʚ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʣʝʩʥʦʛʦ ʭʦ-

ʟʷʡʩʪʚʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʇʦʜʯʸʨʢʠʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʩʦʟʜʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʪʠʤʫʣʦʚ ʠ ʩʥʷʪʠʷ ʙʘʨʴʝʨʦʚ (ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʦʨʤʘʪʠʚ-

ʥʦ-ʧʨʘʚʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ), ʘ ʪʘʢʞʝ ʫʜʝʣʝʥʠʷ ʚʥʠʤʘʥʠʷ ʚʦʧʨʦʩʘʤ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ.  

ʂ ʣ ʶ ʯ ʝ ʚ ʳ ʝ  ʩ ʣ ʦ ʚ ʘ:  ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴ-

ʟʦʚʘʥʠʝ, ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʫʩʪʦʡʯʠʚʦʝ ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʵʢʦ-

ʣʦʛʠʯʝʩʢʠ ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʣʝʩʘʤʠ  

 

SUMMARY 

Intensive and sustainable management forests: the vision of stakeholders forest 

N.M. Shmatkov (WWF Russia) 

The article describes visions of challenges and opportunities for intensive forest 

management development in Russia. It is important to develop and implement eco-

nomic incentives and get rid of bureaucratic barriers to stimulate intensive forest 

management. Special attention has to be paid to environmental sustainability.  

K e y  w o r d s: forest management, sustainable forest management, rational 

use of natural resources, intensive forest management, environmentally responsible 

forest management 

 

 

ɺʩʝʤʠʨʥʳʡ ʬʦʥʜ ʜʠʢʦʡ ʧʨʠʨʦʜʳ (WWF ʈʦʩʩʠʠ) ʠ ʅʇ çʇʨʦ-

ʟʨʘʯʥʳʡ ʤʠʨè ʦʩʫʱʝʩʪʚʣʷʶʪ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʧʨʦʝʢʪ çʀʥʪʝʥʩʠʚ-

ʥʦʝ ʠ ʫʩʪʦʡʯʠʚʦʝ ʣʝʩʦʫʧʨʘʚʣʝʥʠʝ ʚ ʈʦʩʩʠʠè. ʎʝʣʴʶ ʧʨʦʝʢʪʘ ʷʚ-

ʣʷʝʪʩʷ ʩʦʜʝʡʩʪʚʠʝ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʦʩʚʦʝʥ-

ʥʳʭ ʣʝʩʘʭ ʈʦʩʩʠʠ ʩ ʫʯʝʪʦʤ ʧʝʨʝʜʦʚʦʛʦ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ ʟʘʨʫ-

ʙʝʞʥʦʛʦ ʦʧʳʪʘ, ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʚʝʜʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʣʝʩ-

ʥʦʛʦ ʭʦʟʷʡʩʪʚʘ.  
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ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ, ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩ-

ʪʠ, 24-25 ʥʦʷʙʨʷ 2011 ʛ. ʚ ʛ. ɸʨʭʘʥʛʝʣʴʩʢ ʩʦʩʪʦʷʣʩʷ ʩʝʤʠʥʘʨ çʀʥ-

ʪʝʥʩʠʚʥʦʝ ʠ ʫʩʪʦʡʯʠʚʦʝ ʫʧʨʘʚʣʝʥʠʝ ʣʝʩʘʤʠ: ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʠ ʟʘ-

ʨʫʙʝʞʥʳʡ ʦʧʳʪ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʚ ʈʦʩʩʠʠè.  

ɺ ʥʸʤ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʙʦʣʝʝ 80 ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ: ʌʝʜʝʨʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʣʝʩʥʦʛʦ ʭʦ-

ʟʷʡʩʪʚʘ ʈʌ, ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʘʤʠ ʩʫʙʲʝʢʪʦʚ ʈʌ, ʥʘʫʯʥʳʭ ʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʤʧʘʥʠʡ, 

ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʉʄʀ.  

ʅʘ ʩʝʤʠʥʘʨʝ ʩʦʩʪʦʷʣʦʩʴ ʦʙʩʫʞʜʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʪʝʤ:  

¶ ʨʦʩʩʠʡʩʢʠʡ ʠ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 
ʣʝʩʘʤʠ, ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ; 

¶ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʧʨʘʚʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 
ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʈʦʩ-

ʩʠʠ; 

¶ ʧʦʜʭʦʜʳ ʢ ʚʳʷʚʣʝʥʠʶ ʪʝʨʨʠʪʦʨʠʡ, ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʜʣʷ 
ʨʘʟʚʠʪʠʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩ ʠʩʧʦʣɹ-

ʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ;  

¶ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʚʝʜʝʥʠʝʤ 
ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

 

ɺ ʨʘʤʢʘʭ ʩʝʤʠʥʘʨʘ ʩʦʩʪʦʷʣʦʩʴ ʟʘʩʝʜʘʥʠʝ ʈʘʙʦʯʝʡ ʛʨʫʧʧʳ ʈʦʩ-

ʣʝʩʭʦʟʘ ʧʦ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ 

ʠ ʅʘʙʣʶʜʘʪʝʣʴʥʦʛʦ ʩʦʚʝʪʘ ʧʨʦʝʢʪʘ. ɺ ʝʛʦ ʨʘʤʢʘʭ ʪʘʢʞʝ ʙʳʣʘ ʦʨ-

ʛʘʥʠʟʦʚʘʥʘ ʨʘʙʦʪʘ ʜʚʫʭ çʢʨʫʛʣʳʭ ʩʪʦʣʦʚè: çʇʨʘʚʦʚʳʝ ʠ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʫʩʪʦʡʯʠʚʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷè ʠ çɼʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ 

ʠ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʣʝʩʦ-

ʧʦʣʴʟʦʚʘʥʠʷè.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʩʝʤʠʥʘʨʘ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ. 

 

ʈʦʩʣʝʩʭʦʟʫ: 

¶ ʉʦʟʜʘʚʘʪʴ ʩʪʠʤʫʣʳ ʜʣʷ ʚʝʜʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʫʩʪʦʡʯʠʚʦ-

ʛʦ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʨʳʥʦʯʥʳʭ ʤʝʭʘ-
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ʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʙʳ ʧʦʦʱʨʷʣʠ ʚʝʜʝʥʠʝ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʪʝʯʝ-

ʥʠʝ ʚʩʝʛʦ ʮʠʢʣʘ ʣʝʩʦʚʳʨʘʱʠʚʘʥʠʷ. 

¶ ɺʳʩʪʫʧʠʪʴ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʠʥʠʮʠʘʪʠʚʦʡ ʧʦ ʨʝʬʦʨʤʠ-

ʨʦʚʘʥʠʶ ʩʪʨʫʢʪʫʨʳ ʬʠʥʘʥʩʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʝʩ-

ʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʨʝʜʫʩʤʦʪʨʝʚ, ʯʪʦʙʳ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʧʣʘʪʳ ʟʘ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘʧʨʘʚʣʷʣʘʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʚʝʜʝʥʠʝ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʟʘʱʠʪʫ ʠ ʦʭʨʘʥʫ ʣʝʩʘ ʯʝʨʝʟ ʙʶʜʞʝʪ-

ʥʳʝ ʩʠʩʪʝʤʳ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ.  

¶ ʉʦʜʝʡʩʪʚʦʚʘʪʴ ʦʙʝʩʧʝʯʝʥʠʶ ʚʟʘʠʤʥʦʡ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ 

ʪʨʝʙʦʚʘʥʠʡ, ʟʘʣʦʞʝʥʥʳʭ ʚ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʝ ʣʝʩʦʫʧʨʘʚ-

ʣʝʥʠʷ ʠ ʠʭ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʥʘ  ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʠ ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ.  

¶ ʌʦʨʤʠʨʦʚʘʪʴ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʫʶ ʙʘʟʫ, ʩʚʷʟʘʥʥʫʶ ʩ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʝʡ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʜʦʩʪʠʞʝ-

ʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʮʝʣʝʡ, ʚ ʪ.ʯ. ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, 

ʧʘʨʘʤʝʪʨʦʚ ʜʨʝʚʦʩʪʦʷ ʧʦ ʠʪʦʛʘʤ ʨʫʙʦʢ ʫʭʦʜʘ, ʥʘʩʘʞʜʝʥʠʡ ʩ ʟʘ-

ʜʘʥʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʠ ʪ. ʜ. 

¶ ʇʨʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ 

ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʘʤʠ ʫʯʝʩʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ çʨʝʛʠʦʥʘʣʴʥʫʶ ʩʦ-

ʩʪʘʚʣʷʶʱʫʶè, ʦʙʣʝʛʯʠʪʴ ʧʨʦʮʝʜʫʨʫ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʣʝʩ-

ʥʳʝ ʧʣʘʥʳ ʠ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʨʝʛʣʘʤʝʥʪʳ, ʘ ʪʘʢʞʝ ʚ ʮʝʣʦʤ 

ʨʘʩʰʠʨʠʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʣʠʮ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʣʝʩʦʫʧʨʘʚ-

ʣʝʥʠʝ, ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʣʝʩʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʫʯʝʪʦʤ ʢʦʥʢʨʝʪʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ, 

ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʟʘʜʘʯ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʣʝʩʦʚʦʟʦʙʥʦʚ-

ʣʝʥʠʷ, ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʪ.ʜ. 

¶ ʉʦʟʜʘʪʴ ʧʨʘʚʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʚʝʜʝʥʠʷ ʦʧʳʪʥʦ-

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʳ ʚ ʣʝʩʫ ʥʘ ʙʘʟʝ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʜʦʛʦʚʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʥʘʫʯʥʳʤʠ, ʫʯʝʙʥʳʤʠ ʠ 

ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʘʢ-

ʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʢ ʚʝʜʝʥʠʶ  ʠʥʪʝʥʩʠʚʥʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʣʝʩʥʦ-

ʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʚʝʨʢʠ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʥʘʨʘʙʦʪʦʢ ʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘʫʯʥʳʭ, ʫʯʝʙʥʳʭ ʠ 

ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʜʣʷ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ. 
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¶ ɺʚʝʩʪʠ ʦʙʷʟʘʪʝʣʴʥʳʝ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦ-

ʪʨʫʜʥʠʢʘʤ, ʟʘʥʠʤʘʶʱʠʤ ʨʫʢʦʚʦʜʷʱʠʝ ʜʦʣʞʥʦʩʪʠ ʚ ʦʨʛʘʥʘʭ 

ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʘʤʠ ʩʫʙʲʝʢʪʦʚ ʨʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʨʝʜʫ-

ʩʤʦʪʨʝʚ ʥʘʟʥʘʯʝʥʠʝ ʥʘ ʪʘʢʠʝ ʜʦʣʞʥʦʩʪʠ ʪʦʣʴʢʦ ʣʶʜʝʡ ʩ ʧʨʦ-

ʬʠʣʴʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʠ ʦʧʳʪʦʤ ʨʘʙʦʪʳ ʚ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ ʥʝ 

ʤʝʥʝʝ 5 ʣʝʪ. 

¶ ʉʪʠʤʫʣʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ (ʤʥʦʛʦʮʝʣʝʚʦʛʦ) 

ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢ ʚʘʨʠʘʥʪʘ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʚʝʜʝʥʠʷ ʣʝʩʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ. 

¶ ʉʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʥʝʜʨʝʥʠʶ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʘʨʝʥʜʳ ʧʨʝʜ-

ʧʨʠʷʪʠʡ ʣʝʩʥʦʛʦ ʩʝʢʪʦʨʘ  ʢʦʤʧʣʝʢʩʥʳʭ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʨʫ-

ʙʦʢ ʜʣʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʣʝʩʦʚʳʨʘʱʠʚʘʥʠʷ ʚ ʵʢʩʧʣʫʘ-

ʪʘʮʠʦʥʥʳʭ ʠ ʟʘʱʠʪʥʳʭ ʣʝʩʘʭ. 

¶ ʅʘʯʘʪʴ ʨʘʙʦʪʫ ʥʘʜ ʩʦʟʜʘʥʠʝʤ, ʧʨʠ ʫʯʘʩʪʠʠ ʚʩʝʭ ʟʘʠʥʪʝʨʝ-

ʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ, ʤʝʪʦʜʠʢ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʵʢʦʩʠʩʪʝʤʥʳʭ 

ʫʩʣʫʛ ʣʝʩʘ ʜʣʷ ʠʭ ʫʯʝʪʘ ʚ ʧʨʦʮʝʩʩʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʣʝʩʦʫʧʨʘʚʣʝ-

ʥʠʷ.  

¶ ɸʢʪʠʚʠʟʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʫʶ ʨʘʙʦ-

ʪʫ ʩ ʥʘʩʝʣʝʥʠʝʤ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʦʪʥʦʰʝʥʠʷ ʢ ʣʝʩʫ, ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ 

ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʨʝʜʦʦʙʨʘʟʫʶʱʝʡ ʨʦʣʠ ʣʝʩʘ ʠ ʝʛʦ ʜʨʫʛʠʭ 

ʵʢʦʩʠʩʪʝʤʥʳʭ ʬʫʥʢʮʠʷʭ. 

¶ ʉʦʜʝʡʩʪʚʦʚʘʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʣʫʯʰʝʛʦ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ ʠʥʪʝʥʩʠʚʥʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪ-

ʚʘ. 

¶ ʉʦʜʝʡʩʪʚʦʚʘʪʴ ʧʦʜʛʦʪʦʚʢʝ ʢʘʜʨʦʚ ʚ ʚʫʟʘʭ ʠ ʜʨʫʛʠʭ ʧʨʦ-

ʬʠʣʴʥʳʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

¶ ʋʩʠʣʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʜʠʘʣʦʛʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ 

ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʛʦ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʛʨʫʧʧʳ ʧʦ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʣʝʩʥʦʛʦ ʭʦ-

ʟʷʡʩʪʚʘ ʠ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ, ʫʯʝʩʪʴ ʧʨʠ ʵʪʦʤ ʤʝʞʜʫʥʘʨʦʜʥʳʡ 

ʦʧʳʪ ʨʘʙʦʪʳ ʧʦʜʦʙʥʳʭ ʛʨʫʧʧ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ 

ʣʝʩʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʧʳʪ ʌʠʥʣʷʥʜʠʠ, ʠ ʚʳʥʝʩʪʠ ʥʘ 

ʦʙʩʫʞʜʝʥʠʝ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ:  

- ʘʥʘʣʠʟ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʚ 

ʢʦʥʪʝʢʩʪʝ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩ ʫʯʝʪʦʤ ʧʨʘʢʪʠʯʝ-
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ʩʢʦʛʦ ʦʧʳʪʘ ʨʦʩʩʠʡʩʢʠʭ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʳʭ ʠ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʅʇʆ; 

- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʦʨʤʘʪʠʚʦʚ ʚʝʜʝʥʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʟʘ ʩʯʝʪ ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʮʝʣʝʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʘ-

ʨʘʤʝʪʨʦʚ; 

- ʛʘʨʤʦʥʠʟʘʮʠʷ ʪʨʝʙʦʚʘʥʠʡ ʜʦʙʨʦʚʦʣʴʥʦʡ ʣʝʩʥʦʡ ʩʝʨʪʠʬʠʢʘ-

ʮʠʠ ʠ ʨʦʩʩʠʡʩʢʦʛʦ ʣʝʩʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ; 

- ʜʝʪʘʣʠʟʘʮʠʷ ʮʝʣʝʚʳʭ ʧʨʦʛʥʦʟʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ʨʝʛʠʦʥʘʣʴ-

ʥʦʤ ʫʨʦʚʥʝ ʚ ʢʦʥʪʝʢʩʪʝ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

¶ ʅʘʯʘʪʴ ʜʠʘʣʦʛ ʩ ʨʘʟʥʳʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʩ 
ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʅʘʮʠʦʥʘʣʴʥʦʡ ʣʝʩʥʦʡ ʧʦʣʠʪʠʢʠ. 

 

ʈʝʛʠʦʥʘʣʴʥʳʤ ʦʨʛʘʥʘʤ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʘʤʠ: 

¶ ʅʘʯʘʪʴ ʜʠʘʣʦʛ ʩ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʩ ʮʝʣʴʶ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʣʝʩʥʦʡ ʧʦʣʠʪʠʢʠ, ʢʦʪʦʨʘʷ ʙʳ ʩʦʦʪ-

ʚʝʪʩʪʚʦʚʘʣʘ ʥʘʮʠʦʥʘʣʴʥʦʡ ʣʝʩʥʦʡ ʧʦʣʠʪʠʢʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ. 

¶ ʂʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴ ʮʝʣʠ ʣʝʩʦʫʧʨʘʚʣʝʥʠʷ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥ-

ʥʦʩʪʝʡ ʠ ʟʥʘʯʝʥʠʷ ʚ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʷʭ ʨʝʛʠʦʥʘ. 

¶ ʇʦʣʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣ ʧʨʦʮʝʜʫʨ ʠ ʜʦʢʫʤʝʥʪʦʚ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʣʝʩʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ (ʣʝʩʥʳʝ ʧʣʘʥʳ, ʨʝʛʣʘʤʝʥʪʳ 

ʠ ʜʨ.) ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʝʪʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥ-

ʥʦʩʪʝʡ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ. 

¶ ʉʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʟʜʘʥʠʶ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʠʤʝʨʦʚ ʠʥʪʝʥ-

ʩʠʬʠʢʘʮʠʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ ʘʨʝʥʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʣʝʩʦʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʢʦʤʧʘʥʠʡ ʚ ʤʝʩʪʘʭ ʚʦʟʤʦʞʥʳʭ ʢʦʥʬʣʠʢʪʦʚ ʤʝʞʜʫ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʤʠ ʮʝʥʥʦʩʪʷʤʠ ʣʝʩʦʚ, ʪʘʤ, 

ʛʜʝ ʥʘʯʘʣ ʥʘʙʣʶʜʘʪʴʩʷ ʜʝʬʠʮʠʪ ʜʦʩʪʫʧʥʳʭ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ. 

 

ʂʦʤʧʘʥʠʷʤ ʣʝʩʥʦʛʦ ʩʝʢʪʦʨʘ, ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ 

ʫʯʨʝʞʜʝʥʠʷʤ ʠ ʅʇʆ: 

¶ ʉʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʨʦʜʚʠʞʝʥʠʶ ʠʜʝʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʣʝʩ-

ʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʯʝʨʝʟ ʜʦʩʪʫʧʥʳʝ ʤʝʭʘʥʠʟʤʳ: ʦʙʱʝʩʪʚʝʥʥʳʝ ʩʦʚʝ-

ʪʳ, ʧʨʦʝʢʪʳ, ʩʦʟʜʘʥʠʝ ʢʦʘʣʠʮʠʡ ʩ ʙʠʟʥʝʩʦʤ ʠ ʪ.ʜ. 

¶ ʀʟʫʯʘʪʴ, ʥʘʢʘʧʣʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʧʨʦʧʘʛʘʥʜʠʨʦʚʘʪʴ ʠ 

ʚʥʝʜʨʷʪʴ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʣʫʯʰʠʡ ʤʝʞʜʫʥʘ-
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ʨʦʜʥʳʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʦʧʳʪ ʫʩʪʦʡʯʠʚʦʛʦ ʣʝʩʦʫʧʨʘʚʣʝʥʠʷ. 

ʇʦʜʛʦʪʘʚʣʠʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʫʪʚʝʨʞʜʝʥʠʷ ʠʭ ʦʨʛʘʥʘʤʠ 

ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʥʳʤ ʭʦʟʷʡʩʪʚʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʨʦʚʥʷ, ʚ ʩʬʝ-

ʨʫ ʢʦʤʧʝʪʝʥʮʠʠ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʜʘʥʥʳʝ ʚʦʧʨʦʩʳ. 

¶ ʆʨʛʘʥʠʟʦʚʳʚʘʪʴ ʦʙʫʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ ʧʦ 

ʩʧʝʮʠʘʣʴʥʳʤ ʢʫʨʩʘʤ ʠ ʜʠʩʮʠʧʣʠʥʘʤ, ʦʪʨʘʞʘʶʱʠʤ ʨʘʟʥʳʝ ʘʩʧʝʢ-

ʪʳ ʫʩʪʦʡʯʠʚʦʛʦ ʣʝʩʦʫʧʨʘʚʣʝʥʠʷ. 

¶ ɸʢʪʠʚʥʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʨʘʟʥʳʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥ-

ʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʙʱʠʭ ʮʝʣʝʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʘʤʠ ʈʦʩʩʠʠ ʚʦ ʙʣʘʛʦ ʥʳʥʝʰʥʝʛʦ ʠ ʙʫʜʫʱʠʭ 

ʧʦʢʦʣʝʥʠʡ, ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʧʦʜʛʦʪʦʚʢʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʧʦʟʠʮʠʡ. 
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SUMMARY 

Innovation development forestry in Russia 

A.A. Bazhanov (Foundation promoting the consolidation, development and innovation 

"Domestic innovation") 

The principles and mechanisms of interaction between the timber industry com-

plex, the state, businesses and research organizations in the modernization of the na-

tional forests, as well as the role of sovereign wealth funds in the development and in-

novation in the infrastructure of the forest industry. 

K e y  w o r d s: innovations, forestry, investment fund, marketing  

 

 

ʃʝʩʥʦʡ ʩʝʢʪʦʨ ï ʦʜʠʥ ʠʟ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ 

ʩʪʨʘʥʳ. ɹʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʦʛʨʦʤʥʳʤ ʩʳʨʴʝʚʳʤ ʨʝʩʫʨʩʘʤ ʈʦʩʩʠʷ 

ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʝʡ ʚ ʤʠʨʝ ʣʝʩʥʦʡ ʜʝʨʞʘʚʦʡ: ʟʘʧʘʩ ï ʙʦʣʝʝ 

82 ʤʣʨʜ ʤ
3
, ʧʣʦʱʘʜʴ ʣʝʩʥʳʭ ʟʝʤʝʣʴ ï ʙʦʣʝʝ 1,1 ʤʣʨʜ ʛʘ, ʯʪʦ ʚ 2 

ʨʘʟʘ ʧʦ ʵʪʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʝʚʦʩʭʦʜʠʪ ʉʐɸ, ʚ 6 ʨʘʟ ʂʠʪʘʡ, ʚ 25 

ʨʘʟ ʐʚʝʮʠʶ, ʚ 35 ʨʘʟ ʌʠʥʣʷʥʜʠʶ. ʃʝʩʥʘʷ ʦʪʨʘʩʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʝʛʦʜʥʷ ʨʘʙʦʯʠʤʠ ʤʝʩʪʘʤʠ ʙʦʣʝʝ 1 ʤʣʥ ʯʝʣ. ʠ ʷʚʣʷʝʪʩʷ ʛʨʘʜʦʦʙ-

ʨʘʟʫʶʱʝʡ ʜʣʷ ʮʝʣʦʛʦ ʨʷʜʘ ʢʨʫʧʥʳʭ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ ʝʚʨʦ-

ʧʝʡʩʢʦʡ ʠ ʘʟʠʘʪʩʢʦʡ ʯʘʩʪʝʡ ʩʪʨʘʥʳ. ʆʜʥʘʢʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 
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ʈʦʩʩʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʩʪʘʸʪ ʦʪ ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ ʜʝʨʞʘʚ ï ʜʦʣʷ 

ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ɺɺʇ cʦʩʪʘʚʣʷʝʪ ʣʠʰʴ 1,3%, 

ʦʜʥʘʢʦ ʧʦ ʥʝʢʦʪʦʨʳʤ ʦʮʝʥʢʘʤ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ 

ʤʦʞʝʪ ʚʩʪʘʪʴ ʚ ʦʜʠʥ ʨʷʜ ʩ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʤʠ ʦʪʨʘʩʣʷʤʠ ʵʢʦʥʦ-

ʤʠʢʠ ʩʪʨʘʥʳ. 

ʅʘʯʠʥʘʷ ʩ 2007 ʛ. ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʌ ʧʨʠʥʷʣʦ ʢ ʨʝʘʣʠʟʘʮʠʠ 95 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʚʥʫʰʠ-

ʪʝʣʴʥʳʡ ʦʙʲʝʤ ʠʥʚʝʩʪʠʮʠʡ (ʩʚʳʰʝ 412 ʤʣʨʜ ʨʫʙ.), ʥʦ ʠ ʙʦʣʝʝ 

40 ʪʳʩ. ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ. ʋʨʦʚʝʥʴ ʧʝʨʝʨʘʙʦʪʢʠ ʟʘʛʦʪʦʚʣʝʥʥʦʡ 

ʜʨʝʚʝʩʠʥʳ ʢ 2011 ʛ. ʧʦʚʳʩʠʣʩʷ ʜʦ 60%. ʀʥʜʝʢʩʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

2010 ʛ. ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2009 ʛ. ʧʦ ʚʠʜʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʩʪʘʚʠʣʠ: 

109,5% ï ʣʝʩʦʟʘʛʦʪʦʚʢʘ, 111,4% ï ʧʝʨʝʨʘʙʦʪʢʘ ʜʨʝʚʝʩʠʥʳ; 

106,6% ï ʚʳʨʘʙʦʪʢʘ ʮʝʣʣʶʣʦʟʳ ʠ ʙʫʤʘʛʠ; 115,6% ï ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʤʝʙʝʣʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ ʜʦ ʩʠʭ ʧʦʨ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʨʦʜʫʢʮʠʠ 

ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʜʨʝʚʝʩʠʥʳ ʚʚʦʟʠʪʩʷ ʠʟ-ʟʘ ʨʫʙʝʞʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʦʪʦʤʫ, ʯʪʦ ʨʷʜ ʚʠʜʦʚ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ 

(ʥʘʧʨʠʤʝʨ, ʧʦʣʠʛʨʘʬʠʯʝʩʢʘʷ ʙʫʤʘʛʘ) ʚ ʈʦʩʩʠʠ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʚʦʦʙʱʝ. ʇʨʠ ʵʪʦʤ ʈʦʩʩʠʷ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʚ ʤʠʨʝ ʵʢʩʧʦʨʪʸ-

ʨʦʤ ʥʝʦʙʨʘʙʦʪʘʥʥʦʛʦ ʣʝʩʘ ʠ ʟʘʥʠʤʘʝʪ ʥʠʰʫ ʥʠʟʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʠ ʜʝʰʸʚʦʛʦ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ. 

ʇʨʠ ʵʪʦʤ ʢʦʥʢʫʨʝʥʪʥʘʷ ʩʨʝʜʘ ʚ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ 

ʧʨʝʪʝʨʧʝʣʘ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ï ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʩʣʝʜ-

ʩʪʚʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʧʦʜʜʝʨʞʢʫ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʣʝʩʥʳʭ ʦʪʨʘʩʣʝʡ. ʊʘʢ, ʦʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʧʘʨʪʥʸ-

ʨʦʚ ʠ ʢʦʥʢʫʨʝʥʪʦʚ ʈʦʩʩʠʠ ʚ ʤʠʨʝ ï ʂʠʪʘʡ ï ʚʟʷʣ ʢʫʨʩ ʥʘ ʢʦʤ-

ʧʣʝʢʩʥʦʝ ʨʘʟʚʠʪʠʝ ʣʝʩʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʦ ʜʘʥʥʳʤ ʢʠʪʘʡ-

ʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʦʙʲʸʤ ʠʤʧʦʨʪʘ ʢʨʫʛʣʦʛʦ ʣʝʩʘ ʩ 

ʷʥʚʘʨʷ ʧʦ ʤʘʡ 2011 ʛ. ʚʦ ʚʩʝʤ ʂʠʪʘʝ ʩʦʩʪʘʚʠʣ 17,1 ʤʣʥ ʤ
3
, ʯʪʦ ʥʘ 

26,4% ʙʦʣʴʰʝ, ʯʝʤ ʟʘ ʪʦʪ ʞʝ ʧʝʨʠʦʜ ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ. ʇʦ ʜʘʥ-

ʥʳʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʂʠʪʘʷ, ʢ 

2020 ʛ. ʩʪʨʘʥʘ ʙʫʜʝʪ ʝʞʝʛʦʜʥʦ ʥʫʞʜʘʪʴʩʷ ʚ ʠʤʧʦʨʪʝ ʢʘʢ ʤʠʥʠʤʫʤ 

100 ʤʣʥ ʤ
3
 ʜʨʝʚʝʩʠʥʳ. ɸ ʚʝʜʴ ʙʦʣʝʝ 30% ʩʳʨʴʷ ʜʣʷ ʢʠʪʘʡʩʢʦʛʦ 

ʃʇʂ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʈʦʩʩʠʷ. ʂʦʥʝʯʥʦ, ʩʝʡʯʘʩ 

ʢʠʪʘʡʩʢʘʷ ʣʝʩʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʚ ʩʫʱʝʩʪʚʝʥʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠ-

ʩʠʪ ʦʪ ʠʤʧʦʨʪʘ ʭʚʦʡʥʦʡ ʜʨʝʚʝʩʠʥʳ ʠʟ ʈʦʩʩʠʠ, ʥʦ ʵʪʘ ʟʘʚʠʩʠʤʦʩʪʴ 

ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʙʫʜʝʪ ʥʝʫʢʣʦʥʥʦ ʩʣʘʙʝʪʴ ʟʘ ʩʯʝʪ ʠʥʪʝʥʩʠʚʥʦ-
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ʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʣʝʩʦʚʳʨʘʱʠʚʘʥʠʷ ʚ ʂʠʪʘʝ. ʌʘʢʪʠʯʝʩʢʠ ʣʝʩʘ 

ʈʦʩʩʠʠ ʜʣʷ ʂʠʪʘʷ ï ʵʪʦ ʚʨʝʤʝʥʥʳʡ ʨʝʩʫʨʩ ʜʝʰʸʚʦʛʦ ʩʳʨʴʷ, ʠʩʪʦ-

ʱʝʥʠʝ ʢʦʪʦʨʦʛʦ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʸʟʥʦʡ ʫʛʨʦʟʳ ʜʣʷ ʢʠʪʘʡʩʢʦʡ 

ʣʝʩʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: ʪʦʣʴʢʦ ʚ 2009 ʛ. ʚ ʩʪʨʘʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦ-

ʚʘʥʦ 580 ʧʨʦʝʢʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʦʩʪʨʘʥʥʦʛʦ ʢʘʧʠʪʘʣʘ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʨʘʟʤʝʨ ʬʘʢʪʠʯʝʩʢʠ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ 

ʩʨʝʜʩʪʚ ʜʦʩʪʠʛ $1,17 ʤʣʨʜ ʠ ʧʨʦʜʦʣʞʘʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ.  

ʀʥʪʝʨʝʩʝʥ ʪʘʢʞʝ ʭʦʜ ʧʨʦʝʢʪʘ çɿʝʣʝʥʘʷ ʢʠʪʘʡʩʢʘʷ ʩʪʝʥʘè ï 

ʢʨʫʧʥʝʡʰʝʛʦ ʧʨʦʝʢʪʘ ʧʦ ʦʟʝʣʝʥʝʥʠʶ ʚ ʠʩʪʦʨʠʠ ʯʝʣʦʚʝʯʝʩʪʚʘ. ɽʛʦ 

ʮʝʣʴ ï ʦʩʪʘʥʦʚʠʪʴ ʦʧʫʩʪʳʥʠʚʘʥʠʝ ʩʝʚʝʨʥʦʛʦ ʂʠʪʘʷ. ʅʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ɿʝʣʸʥʘʷ ʩʪʝʥʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 13 ʧʨʦʚʠʥ-

ʮʠʡ, ʟʘʥʠʤʘʷ ʧʣʦʱʘʜʴ ʦʢʦʣʦ 220 ʪʳʩ. ʢʤĮ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʣʦʱʘʜʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʢʦʤʘʥʜʥʳʡ ʭʘʨʘʢʪʝʨ 

ʧʨʦʝʢʪʘ, ʦʥ ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʥʳʤ ʧʨʠʤʝʨʦʤ ʫʚʝʨʝʥʥʦʡ ʜʦʣʛʦʩʨʦʯ-

ʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʣʝʩʦʚʳʨʘʱʠʚʘʥʠʷ. 

ʇʦʢʘʟʘʪʝʣʝʥ ʪʘʢʞʝ ʦʧʳʪ ʌʠʥʣʷʥʜʠʠ. ɼʦ ʩʝʨʝʜʠʥʳ 90-ʭ ʛʦʜʦʚ 

ʩʪʨʘʥʘ ʥʘʭʦʜʠʣʘʩʴ ʚ ʛʣʫʙʦʢʦʤ ʢʨʠʟʠʩʝ: ɺɺʇ ʚ 1991 ʛ. ʩʥʠʟʠʣʩʷ ʥʘ 

7%, ʧʨʠʯʸʤ ʦʙʲʸʤ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʪʦʤ ʞʝ ʛʦʜʫ 

ʫʤʝʥʴʰʠʣʩʷ ʥʘ 9%, ʯʘʩʪʥʳʝ ʚʣʦʞʝʥʠʷ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ï ʥʘ 

23%. ʀ ʜʘʞʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʡ ʧʦʪʝʥʮʠʘʣ, ʣʝʩʥʘʷ ʦʪʨʘʩʣʴ ʌʠʥ-

ʣʷʥʜʠʠ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʛʨʘʥʠ ʢʦʣʣʘʧʩʘ. ɺ ʮʝʣʷʭ ʨʘʟʨʝʰʝʥʠʷ ʩʣʦ-

ʞʠʚʝhʡʩʷ ʩʠʪʫʘʮʠʠ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʩʪʨʘʥʳ ʧʨʠʥʷʣʦ ʨʝʰʝʥʠʝ ʦ 

ʨʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʠ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʥʳʤʠ ʭʦʟʷʡʩʪʚʘʤʠ. ʇʦʷʚʠ-

ʣʠʩʴ ʥʦʚʳʝ ʬʦʨʤʳ ʧʦʜʜʝʨʞʢʠ ʠ ʢʦʥʪʨʦʣʷ ʦʪʨʘʩʣʠ. ɹʳʣʘ ʦʙʥʦʚ-

ʣʝʥʘ ʥʦʨʤʘʪʠʚʥʘʷ ʙʘʟʘ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʝʜʝʥʠʷ 

ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʘʞʥʘʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘ-

ʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʚʫʟʘʭ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʥʪʨʘʭ ʠ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʭ ʦʪʜʝʣʘʭ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʤʧʘʥʠʡ. ɸ ʬʠʥʩʢʠʡ 

ʅʀʀ ʃʝʩʘ ʩʪʘʣ ʢʨʫʧʥʝʡʰʠʤ ʦʪʨʘʩʣʝʚʳʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴ-

ʩʢʠʤ ʫʯʨʝʞʜʝʥʠʝʤ ʚ ɽʚʨʦʧʝ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪ-

ʚʘ, ʚ 2010 ʛ. ʦʙʱʝʝ ʧʦʪʨʝʙʣʝʥʠʝ ʣʝʩʦʧʨʦʜʫʢʪʦʚ ʚ ʩʪʨʘʥʝ ʜʦʩʪʠʛʣʦ 

71,7 ʤʣʥ ʤ
3
, ʠʟ ʢʦʪʦʨʳʭ ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʦʪʨʝʙʣʝʥʠʷ ʜʨʝʚʝʩʠʥʳ 

ʩʦʩʪʘʚʠʣʦ 62,5 ʤʣʥ ʤ
3
. ʇʨʠʨʦʩʪ ʣʝʩʥʦʡ ʧʣʦʱʘʜʠ ʩʦʩʪʘʚʠʣ 0,79% ʚ 

2000-2010 ʛʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 0,26% ʚ ʧʝʨʠʦʜ 1990-2000 ʛʛ. ɿʘ ʩʯʸʪ 

ʤʝʨʦʧʨʠ̫ʪʠʡ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤr  METSO ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʘʩʰʠ-

ʨʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ↑ ʩ ʨʘʟʥʦʫʨʦʚʥʝʚʦʡ ʟʘɦʠʪʦʡ ʥʘ 178-268 ʪʳʩ. ʛʘ 



42 

 

(ʚʢʣʶʯʘʷ ʧʨʦʝʢʪʳ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ). ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʭ ʣʝʩʥʳʭ ʟʝʤʝʣʴ ʩʦʩʪʘʚʠʣʘ 22,8 ʤʣʥ ʛʘ, ʯʪʦ ʚʳʚʝʣʦ 

ʌʠʥʣʷʥʜʠʶ ʚ ʤʠʨʦʚʳʝ ʣʠʜʝʨʳ ʦʪʨʘʩʣʠ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʮʠʦʥʘʣʴʥʦʡ ʣʝʩʥʦʡ ʧʨʦʛʨʘʤʤʦʡ, ʢ 2015 ʛ. 

ʟʘʧʣʘʥʠʨʦʚʘʥ ʨʦʩʪ ʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʵʢʩʧʦʨʪʘ ʣʝʩʥʦʡ ʠ 

ʜʝʨʝʚʷʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ 20%, ʨʦʩʪ ʦʙʲʸʤʘ ʨʫʙʦʢ ʜʝʣʦʚʦʡ ʜʨʝʚʝ-

ʩʠʥʳ ʜʦ 65-80 ʤʣʥ ʤ
3
 ʠ ʫʜʚʦʝʥʠʝ ʛʦʜʦʚʦʛʦ ʦʙʲʸʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʣʝʩʥʦʡ ɦʝʧr ʜʦ 10-12 ʤʣʥ ʤ
3
. ʇʣʘʥʠʨʫʝʪʩʷ ʫʚʝʣʠʯʠʪʴ ʚʜʚʦʝ ʜʦ-

ʣʶ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦ ʩʚʦʝʤʫ ʩʦʩʪʦʷʥʠʶ ʧʠʪʦʤʥʠʢʦʚ ʠ ʤʦ-

ʣʦʜʳʭ ʚʳʨʘʱʠʚʘʝʤʳʭ ʣʝʩʦʚ, ʧʦ ʤʝʥɹ ʝhʠ↑ ʤʝʨʝ, ʜʦ 40% ʠ ʜʦʚʝʩʪʠ 

ʪʝʤʧ ʝʞʝʛʦʜʥʦʛʦ ʧʨʠʨʦʩʪʘ ʜʨʝʚʦʩʪʦʝʚ ʜʦ 100-110 ʤʣʥ ʤ
3
. ɺ ʜʦ-

ʧʦʣʥʝʥʠʝ ʢ ʵʪʦʤʫ ʌʠʥʣʷʥʜʠʷ ʛʦʪʦʚʘ ʪʨʘʪʠʪʴ ʥʘ ʥʘʫʯʥʳʝ ʨʘʟʨʘ-

ʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʜʦ ú200 ʤʣʥ ʝʞʝʛʦʜʥʦ. 

ɺ ʯʘʩʪʠ ʥʘʫʯʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʛʦʩʧʦʜʜʝʨʞʢʠ ʨʘʟʚʠʪʠʷ ʣʝʩ-

ʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴʩʷ ʠ ʢ ʦʧʳʪʫ ʂʘʥʘʜʳ. ɺ ʵʪʦʡ 

ʩʪʨʘʥʝ ʝʞʝʛʦʜʥʦ ʧʦʞʘʨʘʤʠ ʙʳʚʘʝʪ ʦʭʚʘʯʝʥʦ ʦʢʦʣʦ 0,6% ʧʨʠʨʦʜ-

ʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʘ ʜʣʷ ʠʭ ʪʫʰʝʥʠʷ ʪʨʘʪʠʪʩʷ 1 ʤʣʨʜ ʢʘʥʘʜʩʢʠʭ 

ʜʦʣʣʘʨʦʚ. ʆʜʥʘʢʦ ʩʠʩʪʝʤʥʘʷ ʨʘʙʦʪʘ ʥʘʜ ʵʪʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠʥʦ-

ʩʠʪ ʩʚʦʠ ʧʣʦʜʳ: ʟʘ ʜʚʘ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʷ ʫʱʝʨʙ ʦʪ ʧʦʞʘʨʦʚ 

ʫʜʘʣʦʩʴ ʩʥʠʟʠʪʴ ʙʦʣʝʝ ʯʝʤ ʥʘ 40%. ʀ ʚ ʦʩʥʦʚʥʦʤ ʵʪʦ ʟʘʩʣʫʛʘ ʨʝ-

ʛʠʦʥʘʣʴʥʳʭ ʚʣʘʩʪʝʡ ʠ ʘʨʝʥʜʘʪʦʨʦʚ ʣʝʩʥʳʭ ʟʝʤʝʣʴ.  

ɻʦʨʘʟʜʦ ʙʦʣʴʰʠʡ ʚʨʝʜ ʚ ʂʘʥʘʜʝ ʥʘʥʦʩʷʪ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʣʝʩʥʳʭ, ʟʝʤʝʣʴʥʳʭ ʠ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʦʚʠʥʮʠʠ ɹʨʠʪʘʥʩʢʦʡ ʂʦʣʫʤʙʠʠ (ʥʘ ʥʝʸ 

ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 40% ʥʘʮʠʦʥʘʣʴʥʦʡ ʣʝʩʥʦʡ ʧʨʦʜʫʢʮʠʠ), ʩ ʥʘʯʘ-

ʣʘ 90-ʭ ʥʘʩʝʢʦʤʳʝ ʧʦʚʨʝʜʠʣʠ ʧʨʠʤʝʨʥʦ 17,5 ʤʣʥ ʛʘ ʣʝʩʘ ʠ ʫʥʠʯ-

ʪʦʞʠʣʠ 726 ʤʣʥ ʤ
3
 ʜʨʝʚʝʩʠʥʳ. ɼʣʷ ʙʦʨʴʙʳ ʩ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʠ-

ʤʠ ʬʘʢʪʦʨʘʤʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʦʚʤʝʩʪʥʳʤʠ ʫʩʠʣʠʷʤʠ ʌʝʜʝ-

ʨʘʣʴʥʦʛʦ ʣʝʩʥʦʛʦ ʘʛʝʥʪʩʪʚʘ, ʨʘʟʣʠʯʥʳʭ ʩʣʫʞʙ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ 

ʠʥʪʝʨʝʩʳ ʣʝʩʥʦʡ ʠʥʜʫʩʪʨʠʠ, ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʧʦʩʪʦʷʥʥʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʠʦʨʠ-

ʪʝʪʳ ʜʣʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʤʝʶʱʠʭ ʦʪʥʦʰʝʥʠʝ ʢ ʦʭʨʘʥʝ ʠ 

ʟʘʱʠʪʝ ʣʝʩʘ. ʉʦʚʤʝʩʪʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʨʦ-

ʛʨʘʤʤʳ ʠ ʧʨʠʥʠʤʘʶʪʩʷ ʨʝʰʝʥʠʷ ʧʦ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʤʫ 

ʠʭ ʦʙʝʩʧʝʯʝʥʠʶ. ʊʘʢ, ʜʣʷ ɹʨʠʪʘʥʩʢʦʡ ʂʦʣʫʤʙʠʠ ʨʘʟʨʘʙʦʪʘʥʦ 42 

ʧʨʦʛʨʘʤʤʳ, ʚ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʦʙʦʟʥʘʯʝʥʳ ʧʨʠʦʨʠʪʝʪʥʳʝ ʦʙʲʝʢʪʳ 

ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ ʚʝʜʫʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʚʝ-

ʜʦʤʩʪʚʘʤʠ ʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ï ʬʝʜʝʨʘʣʴʥʳʤʠ ʠ ʧʨʦʚʠʥʮʠʘʣʴʥʳʤʠ 

ʠʥʩʪʠʪʫʪʘʤʠ, ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ ʠ ʯʘʩʪʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ. ʆʜʥʘʢʦ 

65% ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʪʨʠ ʬʝʜʝʨʘʣʴ-

ʥʳʝ ʥʝʢʦʤʤʝʨʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ: çʌʦʨʠʥʪʝʢè, 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʚ ʦʙʣʘʩʪʠ ʣʝʩʥʦʡ ʠʥʞʝʥʝʨʠʠ ʠ ʎʝʣ-

ʣʶʣʦʟʥʦ-ʙʫʤʘʞʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʂʘʥʘʜʳ. ʅʝʜʘʚʥʦ 

ʙʳʣ ʫʯʨʝʞʜʝʥ ʂʘʥʘʜʩʢʠʡ ʩʦʚʝʪ ʧʦ ʠʥʥʦʚʘʮʠʷʤ ʚ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ, 

ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʫʢʨʝʧʣʝʥʠʶ 

ʥʘʫʯʥʦʡ ʦʩʥʦʚʳ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʪʨʘʥʳ. ʇʨʠʯʸʤ ʦʩʦʙʦʝ ʚʥʠʤʘ-

ʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʩʦ-

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠʥʷʪʠʶ ʤʝʨ ʧʦ ʟʘʱʠʪʝ ʣʝʩʥʦʛʦ ʬʦʥʜʘ 

ʩʪʨʘʥʳ ʦʪ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʟʘʚʝʟʝʥʳ ʠʟ ʜʨʫʛʠʭ ʩʪʨʘʥ. ʈʦʣʴ ʞʝ ʬʝʜʝʨʘʣʴʥʦʛʦ ʧʨʘʚʠʪʝʣʴ-

ʩʪʚʘ ʩʚʦʜʠʪʩʷ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ, ʢ 

ʧʨʠʥʷʪʠʶ ʤʝʨ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʜ-

ʥʘʢʦ ʢ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʵʪʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʨ-

ʛʘʥʘ ʦʪʥʦʩʷʪʩʷ ʚʦʧʨʦʩʳ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ ʠ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʙʣʶʜʝ-

ʥʠʝʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʦʛʣʘʰʝʥʠʡ ʚ ʩʬʝʨʝ ʚʝʜʝʥʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡ-

ʩʪʚʘ ʠ ʪʦʨʛʦʚʣʠ ʣʝʩʦʧʨʦʜʫʢʮʠʝʡ. 

ʆʜʥʦʡ ʠʟ ʧʦʩʣʝʜʥʠʭ ʠʥʠʮʠʘʪʠʚ ʉʦʚʝʪʘ ʤʠʥʠʩʪʨʦʚ ʂʘʥʘʜʳ ʙʳ-

ʣʘ ʨʘʟʨʘʙʦʪʢʘ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ çʃʝʩ-2020è, ʚ ʢʦʪʦʨʦʡ 

ʥʘʤʝʯʝʥʳ ʤʝʨʳ ʧʦ ʨʘʟʚʠʪʠʶ ʣʝʩʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩ ʫʯʝʪʦʤ 

ʣʝʩʦʦʭʨʘʥʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʧʦ ʨʘʟʚʝʨʪʳʚʘʥʠʶ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ 

ʦʙʝʩʧʝʯʝʥʠʶ ʫʯʘʩʪʠʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʠ ʚʩʝʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʩʪʦʨʦʥ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʧʦ ʣʝʩʥʦʤʫ ʭʦʟʷʡʩʪʚʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ ʨʦʩʪʘ 

ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ: 

Á ʟʘʢʦʥʦʜʘʪʝʣʴʥʘʷ ʧʦʜʜʝʨʞʢʘ ʦʪʨʘʩʣʠ ʠ ʩʪʨʦʛʦʝ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ; 

Á ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ; 

Á ʥʘʫʯʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʟʚʠʪʠʷ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʚʥʝʜʨʝ-

ʥʠʝ ʠʥʥʦʚʘʮʠʡ; 

Á ʧʨʠʚʣʝʯʝʥʠʝ ʯʘʩʪʥʳʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝ-

ʩʪʠʮʠʡ. 
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ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʵʪʠ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʛʫʪ ʩʪʘʪʴ ʦʧʨʝʜʝʣʷʶ-

ʱʠʤʠ ʠ ʚ ʧʨʦʮʝʩʩʘʭ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʌ ʩʪʘʣʦ ʫʜʝʣʷʪʴ ʙʦʣʴʰʝ 

ʚʥʠʤʘʥʠʷ ʨʝʰʝʥʠʶ ʪʨʫʜʥʳʭ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʨʦʙʣʝʤ, ʩʪʦʷ-

ʱʠʭ ʧʝʨʝʜ ʣʝʩʥʳʤ ʢʦʤʧʣʝʢʩʦʤ. ʈʦʩʣʝʩʭʦʟ ʧʦʣʫʯʠʣ ʥʦʚʳʝ ʧʦʣʥʦ-

ʤʦʯʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʘʚʦ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʠʥʠʮʠʘʪʠʚʳ ʠ ʚʳʨʘ-

ʙʦʪʢʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʣʝʩʥʳʭ ʦʪʥʦʰʝʥʠʡ, 

ʢʦʥʪʨʦʣʴʥʳʝ ʠ ʥʘʜʟʦʨʥʳʝ ʬʫʥʢʮʠʠ. ɿʥʘʢʦʚʳʤ ʩʦʙʳʪʠʝʤ ʪʘʢʞʝ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʨʠʥʷʪʳʡ ʚ ʢʦʥʮʝ 2010 ʛ. ʧʘʢʝʪ ʧʦʧʨʘʚʦʢ ʚ ʃʝʩ-

ʥʦʡ ʢʦʜʝʢʩ ʠ ʜʨʫʛʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʚ ʯʘʩʪʠ ʦʭʨʘʥʳ ʣʝʩʦʚ 

ʦʪ ʧʦʞʘʨʦʚ, ʫʩʠʣʝʥʠʷ ʢʦʥʪʨʦʣʷ ʠ ʥʘʜʟʦʨʘ ʚ ʣʝʩʘʭ, ʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʠʷ ʧʦʨʷʜʢʘ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ, ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʣʝʩʥʦʛʦ ʧʣʘ-

ʥʠʨʦʚʘʥʠʷ. ʈʘʥʝʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2020 ʛʦʜʘ. ʇʨʠ 

ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʦʟʜʘʥ ʠ ʜʝʡʩʪʚʫʝʪ ʉʦʚʝʪ 

ʧʦ ʨʘʟʚʠʪʠʶ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ.  

ʆʜʥʦʡ ʧʦʜʜʝʨʞʢʠ ʛʦʩʫʜʘʨʩʪʚʘ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʆʪʨʘʩʣʴ ʥʫʞʜʘ-

ʝʪʩʷ ʚ ʩʫʱʝʩʪʚʝʥʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʚʩʝʭ ʟʚʝʥʴʝʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʦʡ ʮʝʧʦʯʢʠ ï ʦʪ ʨʫʙʢʠ ʣʝʩʘ ʠ ʝʛʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʜʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʪʦʚʘʨʦʚ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʧʨʦ-

ʜʫʢʮʠʠ. ʇʦʢʘ ʯʪʦ ʜʫʰʝʚʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʙʫʤʘʛʠ ʠ ʢʘʨʪʦʥʘ ʚ ʈʦʩ-

ʩʠʠ ʚ 15 ʨʘʟ ʥʠʞʝ, ʯʝʤ ʚ ʉʐɸ ʠ ʚ 2 ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʚ ʂʠʪʘʝ; ʤʝ-

ʙʝʣʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ 20 ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʚ ɽʚʨʦʧʝʡʩʢʦʤ ʩʦʦʙʱʝ-

ʩʪʚʝ. ʆʜʥʘʢʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʜʘʣʴʥʝʡʰʝʝ ʧʦʚʳʰʝʥʠʝ ʙʣʘʛʦʩʦʩʪʦʷ-

ʥʠʷ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ ʧʨʠʚʝʜʸʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʪʨʝʙʣʝʥʠʷ ʩʦʮʠ-

ʘʣʴʥʦ ʟʥʘʯʠʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠʟ ʜʨʝʚʝʩʠʥʳ. ʇʦʪʝʥʮʠʘʣ ʨʦʩʪʘ ʣʝʩʦ-

ʧʨʦʤʳʰʣʝʥʥʦʡ ʦʪʨʘʩʣʠ ʚʝʩʴʤʘ ʚʳʩʦʢ: ʧʦ ʥʝʢʦʪʦʨʳʤ ʦʮʝʥʢʘʤ, ʦʥ 

ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ $100 ʤʣʨʜ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʘʢʪʠʚʥʦʡ ʢʦʥʢʫʨʝʥ-

ʮʠʠ ʥʘ ʤʠʨʦʚʳʭ ʨʳʥʢʘʭ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʘ ʦʪʨʘʩʣʠ ʥʝʦʙʭʦʜʠʤʳ ʥʦʚʳʝ ʧʦʜ-

ʭʦʜʳ ʢ ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʨʘʟʚʠʪʠʶ, ʚʢʣʶʯʘʷ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʨ, ʦʩʥʦʚʘʥʥʳʭ ʥʝ 

ʪʦʣʴʢʦ ʥʘ ʦʛʨʦʤʥʦʤ ʩʳʨʴʝʚʦʤ ʧʦʪʝʥʮʠʘʣʝ, ʥʦ ʠ ʥʘ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʷʭ ʚ ʦʙʣʘʩʪʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ɹʝʟʫʩʣʦʚʥʦ, ʩʧʨʘʚʠʪʴʩʷ ʩ ʵʪʦʡ ʟʘʜʘʯʝʡ ʛʦʩʫʜʘʨʩʪʚʫ ʚ ʦʜʠʥʦʯʢʫ 

ʙʳʣʦ ʙʳ ʥʝ ʧʦʜ ʩʠʣʫ: ʢʦʤʧʣʝʢʩʥʦʝ ʚʦʟʨʦʞʜʝʥʠʝ ʦʪʨʘʩʣʠ ʪʨʝʙʫʝʪ 

ʩʦʪʝʥ ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ ʮʝʣʝʚʳʭ ʠʥʚʝʩʪʠʮʠʡ ʝʞʝʛʦʜʥʦ. ʀ ʥʝ 
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ʪʦʣʴʢʦ ʥʘ ʦʙʥʦʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ ʟʘ ʩʯʝʪ ʟʘ-

ʢʫʧʢʠ ʠʥʦʩʪʨʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ï ʵʪʠʤ ʫʩʧʝʰʥʦ ʤʦʛʫʪ ʟʘʥʠ-

ʤʘʪʴʩʷ ʢʦʤʤʝʨʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʩ ʮʝʣʴʶ ʤʘʢʩʠʤʠʟʘʮʠʠ ʧʨʠʙʳʣʠ, 

ʥʦ ʠ ʥʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʦʪʨʘʩʣʝʚʦʡ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠ-

ʢʣʘʜʥʦʡ ʥʘʫʢʠ, ʩʦʟʜʘʥʠʝ ʥʘʫʯʥʳʭ ʮʝʥʪʨʦʚ, ʨʝʘʣʠʟʘʮʠʶ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʋʚʝʣʠʯʠʚʘʷ 

ʟʘʪʨʘʪʳ ʙʶʜʞʝʪʘ ʥʘ ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʛʦʩʫʜʘʨʩʪʚʦ ʚʧʨʘʚʝ ʦʞʠ-

ʜʘʪʴ ʘʜʝʢʚʘʪʥʦʛʦ ʦʪʚʝʪʘ ʩʦ ʩʪʦʨʦʥʳ ʨʝʛʠʦʥʦʚ ʠ ʙʠʟʥʝʩʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚ ʯʘʩʪʠ ʩʦʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʨʘʙʦʪ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʥʦʤʦ-

ʯʠʡ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ 

ʣʝʩʥʳʤ ʧʦʞʘʨʘʤ, ʣʠʢʚʠʜʘʮʠʠ ʚʝʪʨʦʚʘʣʦʚ ʠ ʛʦʨʝʣʴʥʠʢʦʚ, ʩʦʟʜʘ-

ʥʠʷ ʩʝʣʝʢʮʠʦʥʥʳʭ ʩʝʤʝʥʥʳʭ ʩʪʘʥʮʠʡ. 

ʋʩʧʝʭ ʩʦʭʨʘʥʝʥʠʷ ʣʝʩʦʚ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʠ ʟʘʚʠʩʷʪ ʦʪ ʩʠʩʪʝʤʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʛʦʩʫʜʘʨʩʪʚʘ ʩ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʙʠʟʥʝʩ-ʩʨʝʜʦʡ ʠ 

ʠʥʦʩʪʨʘʥʥʳʤʠ ʠʥʚʝʩʪʦʨʘʤʠ ï ʥʘ ʦʩʥʦʚʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʪʠʤʫʣʦʚ 

ʠ ʤʦʪʠʚʘʮʠʡ ʨʘʟʚʠʪʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ ʠ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʵʢʩʧʦʨʪʘ ʥʝʦʙʨʘʙʦʪʘʥʥʦʡ ʜʨʝʚʝʩʠ-

ʥʳ, ʘ ʪʘʢʞʝ ʩ ʫʯʸʪʦʤ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʣʫʯʰʠʭ ʤʠʨʦʚʳʭ 

ʧʨʘʢʪʠʢ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʆʜʥʘʢʦ ʧʦʢʘ ʯʪʦ ʜʝʣʦʚʳʝ ʢʨʫʛʠ ʥʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʰʠʨʦʢʦʡ 

ʠʤʧʣʝʤʝʥʪʘʮʠʠ ʠʥʥʦʚʘʮʠʡ ʠ ʧʦʜʜʝʨʞʢʝ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʪʩʫʪʩʪʚʫʶʪ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʧʨʘʚʦʚʳʝ ʫʩʣʦ-

ʚʠʷ, ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʥʦʚʦʚʚʝʜʝʥʠʷ, ʩ ʜʨʫʛʦʡ ï ʦʪʩʫʪʩʪʚʫʝʪ ʤʝʭʘ-

ʥʠʟʤ ʚʥʝʜʨʝʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ 

ʙʠʟʥʝʩʘ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʚ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʟʘʧʨʦʩʘ ʥʘ ʠʥʥʦ-

ʚʘʮʠʠ ʥʘʫʯʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝ ʤʦʛʫʪ ʩʝʙʝ ʧʦʟʚʦʣʠʪʴ ʩʦʩʨʝʜʦʪʦ-

ʯʠʪʴʩʷ ʥʘ ʨʘʟʨʘʙʦʪʢʘʭ, ʘ ʚʳʥʫʞʜʝʥʳ ʟʘʥʠʤʘʪʴʩʷ ʚʳʞʠʚʘʥʠʝʤ.  

ʆʪʨʘʩʣʴ ʥʫʞʜʘʝʪʩʷ ʚ ʠʥʚʝʩʪʠʮʠʷʭ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ. ʂ ʩʦʞʘʣʝ-

ʥʠʶ, ʩʦʙʳʪʠʷ ʚ ʣʝʩʥʦʤ ʢʦʤʧʣʝʢʩʝ ʠ ʤʦʜʘʣʴʥʦʩʪʴ ʜʠʩʢʫʩʩʠʡ ʧʦ ʝʝ 

ʢʣʶʯʝʚʳʤ ʚʦʧʨʦʩʘʤ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠ-

ʟʠʣʠ ʝʝ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ. ɺʦʢʨʫʛ ʦʪʨʘʩʣʠ 

ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʥʝʛʘʪʠʚʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʠʤʠʜʞʝʚʳʡ ʬʦʥ, ʚ 

ʫʩʣʦʚʠʷʭ ʢʦʪʦʨʦʛʦ ʠ ʧʨʝʜʧʨʠʷʪʠʷʤ, ʠ ʛʦʩʫʜʘʨʩʪʚʫ ʜʦʚʦʣʴʥʦ-ʪʘʢʠ 

ʩʣʦʞʥʦ ʧʨʦʜʚʠʛʘʪʴ ʣʝʩʥʦʡ ʢʦʤʧʣʝʢʩ ʢʘʢ ʠʥʚʝʩʪʠʮʠʦʥʥʦ-

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʩʝʢʪʦʨ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʧʨʠ ʵʪʦʤ ʩʦ-

ʙʣʶʜʘʷ ʩʚʦʠ ʠʥʪʝʨʝʩʳ. ʉʝʛʦʜʥʷ ʪʝʤʘ ʣʝʩʘ ʤʦʞʝʪ ʵʢʩʧʣʫʘʪʠʨʦ-
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ʚʘʪʴʩʷ ʚ ʣʶʙʳʭ ʠʥʪʝʨʝʩʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʦʪʥʦʩʷʱʠʭʩʷ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʢ ʨʘʟʚʠʪʠʶ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʋʩʧʝʰʥʦʤʫ ʨʝʰʝʥʠʶ ʚʩʝʛʦ ʩʧʝʢʪʨʘ ʦʪʨʘʩʣʝʚʳʭ ʟʘʜʘʯ (ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝ-

ʩʢʠʭ ʠ ʜʨ.) ʠ ʚʳʭʦʜʫ ʠʟ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʤʦʞʝʪ ʩʦʜʝʡʩʪʚʦ-

ʚʘʪʴ ʩʦʟʜʘʥʠʝ ʥʝʟʘʚʠʩʠʤʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʩʧʦʩʦʙʥʳʭ ʩʪʘʪʴ ʩʚʷ-

ʟʫʶʱʠʤʠ ʟʚʝʥʴʷʤʠ ʤʝʞʜʫ ʚʩʝʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ: 

ʦʪʨʘʩʣʴʶ, ʛʦʩʫʜʘʨʩʪʚʦʤ, ʙʠʟʥʝʩʦʤ ʠ ʥʘʫʢʦʡ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʵʪʠʭ 

ʩʪʨʫʢʪʫʨ ï ʥʝʟʘʚʠʩʠʤʳʭ ʬʦʥʜʦʚ ï ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʩʦʜʝʡʩʪʚʠʝ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʶ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʥʥʦʚʘʮʠʡ ʚ 

ʨʦʩʩʠʡʩʢʫʶ ʵʢʦʥʦʤʠʢʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʣʝʩʥʦʡ ʢʦʤʧʣʝʢʩ. ʇʨʠ 

ʵʪʦʤ ʙʣʘʛʦʜʘʨʷ ʩʪʘʪʫʩʫ ʥʝʟʘʚʠʩʠʤʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʦʥʠ ʤʦʛʫʪ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʪʨʘ-

ʪʝʛʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ, 

ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʚʣʝʯʝʥʠʷ ʢ ʩʚʦʠʤ ʧʨʦ-

ʝʢʪʘʤ ʠʥʚʝʩʪʦʨʦʚ ʥʘ ʫʩʣʦʚʠʷʭ ʧʦʩʨʝʜʥʠʢʦʚ ʠ ʧʘʨʪʥʝʨʦʚ. 

ʅʝʟʘʚʠʩʠʤʳʡ ʬʦʥʜ ʤʦʞʝʪ ʨʝʰʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

 

ʄʘʨʢʝʪʠʥʛ ʠʥʥʦʚʘʮʠʡ ʚ ʨʦʩʩʠʡʩʢʦʤ ʣʝʩʥʦʤ ʢʦʤʧʣʝʢʩʝ 

Á ʦʨʛʘʥʠʟʘʮʠʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʦʙʤʝʥʘ ʦʧʳʪʦʤ ʩʦ ʩʪʨʫʢʪʫ-

ʨʘʤʠ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʚ ʨʘʟʚʠʪʠʠ ʠʥʥʦʚʘʮʠʡ; 

Á ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʬʝʜʝʨʘʣʴʥʳʤʠ ʠ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʦʨʛʘ-

ʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʧʦ ʚʦʧʨʦʩʘʤ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʡ; 

Á ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʬʦʨʫʤʦʚ, ʢʦʥʬʝʨʝʥʮʠʡ, ʚʳʩʪʘ-

ʚʦʢ, ʧʨʝʟʝʥʪʘʮʠʡ ʠ ʜʨʫʛʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʦ-

ʜʚʠʞʝʥʠʝ ʠʥʥʦʚʘʮʠʡ; 

Á ʠʟʜʘʪʝʣʴʩʢʘʷ ʠ ʧʦʣʠʛʨʘʬʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚ ʪʦʤ ʯʠʩ-

ʣʝ ʠʟʜʘʥʠʝ ʢʥʠʛ, ʙʨʦʰʶʨ, ʞʫʨʥʘʣʦʚ, ʚ ʮʝʣʷʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʧʦʜʜʝʨʞʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʡ; 

Á ʩʦʟʜʘʥʠʝ ʠ ʧʦʜʜʝʨʞʢʘ ʵʣʝʢʪʨʦʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝ-

ʩʫʨʩʦʚ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʦʩʚʝʱʘʶʱʠʭ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ; 

Á ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʵʢʩʧʝʨʪʥʳʭ 

ʩʠʩʪʝʤ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʷʤʠ. 

 

ʇʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 
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Á ʵʢʩʧʝʨʪʠʟʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʥʘ ʧʨʝʜʤʝʪ ʠʭ ʮʝʣʝ-

ʩʦʦʙʨʘʟʥʦʩʪʠ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʨʝʘʣʠʟʘʮʠʠ; 

Á ʧʦʠʩʢ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʧʦʜ ʢʦʥʢʨʝʪʥʳʡ ʠʥʥʦ-

ʚʘʮʠʦʥʥʳʡ ʧʨʦʝʢʪ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʚʷʟʝʡ ʤʝʞʜʫ 

ʠʥʚʝʩʪʦʨʘʤʠ ʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʠʥʥʦʚʘʮʠʡ; 

Á ʧʨʠʚʣʝʯʝʥʠʝ ʩʨʝʜʩʪʚ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚ; 

Á ʫʯʘʩʪʠʝ ʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʥ-

ʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʮʝʣʷʤ ʠ ʟʘʜʘʯʘʤ ʌʦʥʜʘ, 

ʧʨʦʝʢʪʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ; 

Á ʫʯʘʩʪʠʝ ʚʦ ʚʥʝʜʨʝʥʠʠ ʣʫʯʰʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʚ ʨʝʛʠʦʥʘʭ ʈʌ; 

Á ʦʪʩʣʝʞʠʚʘʥʠʝ ʨʝʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʠ ʝʛʦ 

ʢʦʥʩʘʣʪʠʥʛʦʚʦʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ; 

Á ʢʦʥʩʦʣʠʜʘʮʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʥʥʦʚʘʮʠ-

ʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʝʜʠʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ. 

 

ʅʘʫʯʥʘʷ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

Á ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʨʦʬʠʣʴʥʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ, ʥʘʫʯ-

ʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ, ʩʦʦʙʱʝʩʪʚʘʤʠ, ʫʯʸʥʳʤʠ 

ʠ ʚʳʷʚʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʨʘʟʨʘʙʦ-

ʪʦʢ, ʠʜʝʡ; 

Á ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ 

ʠʟʤʝʥʝʥʠʝ ʤʥʝʥʠʷ ʨʦʩʩʠʡʩʢʠʭ ʫʯʸʥʳʭ ʚ ʩʪʦʨʦʥʫ ʚʦʩʧʨʠʷʪʠʷ ʣʝʩ-

ʥʦʡ ʦʪʨʘʩʣʠ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʧʣʦʱʘʜʢʠ ʜʣʷ ʚʥʝʜʨʝʥʠʷ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʥʥʦʚʘʮʠʡ; 

Á ʨʘʟʚʠʪʠʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʠ ʥʘʫʯʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ ʈʌ, ʩʦʟʜʘʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤ ʠ ʤʝʨʦʧʨʠʷʪʠʡ 

ʚ ʩʬʝʨʝ ʥʘʫʯʥʦʛʦ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʦʙʤʝʥʘ. 

ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ 

Á ʫʯʘʩʪʠʝ ʚ ʟʘʨʫʙʝʞʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤʘʭ; 

Á ʨʘʟʚʠʪʠʝ ʤʝʭʘʥʠʟʤʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʝʜʫʱʠʤʠ ʤʠʨʦ-

ʚʳʤʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ; 

Á ʧʨʠʚʣʝʯʝʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʜʣʷ ʠʟʫʯʝʥʠʷ ʠ ʦʙʦʙʱʝʥʠʷ ʦʧʳʪʘ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʦʚʤʝʩʪʥʳʭ 

ʧʨʦʝʢʪʦʚ, ʦʢʘʟʘʥʠʷ ʵʢʩʧʝʨʪʥʳʭ, ʩʧʨʘʚʦʯʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ 

ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʳʭ ʫʩʣʫʛ. 
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ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʣʦʚʳʤʠ ʘʩʩʦʮʠʘʮʠʷʤʠ ʠ ʥʘʫʯʥʳʤʠ ʮʝʥʪʨʘ-

ʤʠ, ʟʘʚʠʩʷʱʠʤʠ ʦʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʣʠ ʬʫʥʢ-

ʮʠʦʥʠʨʫʶʱʠʤʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ, ʥʝ-

ʟʘʚʠʩʠʤʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠʤʝʶʪ ʮʝʣʳʡ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ, ʢʦʪʦʨʳʝ 

ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʫʩʧʝʰʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʡ: 

Á ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ 

ʠʥʪʝʨʝʩʦʚ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ ʨʘʟʚʠʪʠʷ (ʦʪʨʘʩʣʠ, ʛʦʩʫʜʘʨ-

ʩʪʚʘ, ʙʠʟʥʝʩʘ, ʥʘʫʢʠ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʢʨʫʛʦʚ), ʘ ʥʝ ʚ ʠʥʪʝʨʝʩʘʭ 

ʢʘʢʦʡ-ʣʠʙʦ ʢʦʥʢʨʝʪʥʦʡ ʩʪʦʨʦʥʳ. 

Á ʌʦʥʜ ʢʦʥʩʦʣʠʜʠʨʫʝʪ ʣʫʯʰʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ 

ʚ ʦʙʣʘʩʪʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʣʝʩʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ ʠ ʩʧʦʩʦʙʝʥ ʜʦʥʝʩʪʠ ʠʭ ʜʦ ʠʥʚʝʩʪʦʨʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʠʟ-

ʥʝʩ-ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʢʦʥʢʨʝʪʥʦʡ ʢʦʤʤʝʨʯʝʩʢʦʡ ʧʝʨʩʧʝʢʪʠʚʳ. 

ʇʨʦʱʝ ʛʦʚʦʨʷ, ʨʝʯʴ ʠʜʝʪ ʦ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʥʘʫʯʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʩʥʠʞʝʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʦʪ ʙʶʜʞʝʪʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. 

Á ʌʦʥʜ ʧʨʦʚʦʜʠʪ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʟʫʯʘʷ ʧʦ-

ʪʨʝʙʥʦʩʪʠ ʙʠʟʥʝʩʘ ʚ ʥʘʫʯʥʦʡ ʧʦʜʜʝʨʞʢʝ ʠ ʩʧʦʩʦʙʝʥ ʪʨʘʥʩʣʠʨʦ-

ʚʘʪʴ ʙʠʟʥʝʩ-ʟʘʜʘʯʠ ʚ ʟʘʧʨʦʩʳ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʦʜʫʢ-

ʪʳ ʠ ʨʝʰʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʥʷʪʠʝ çʥʘʫʢʦʸʤʢʦʝ ʧʨʦʠʟʚʦʜʩʪ-

ʚʦè ʥʘʧʦʣʥʷʝʪʩʷ ʨʝʘʣʴʥʳʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʩʦʜʝʨʞʠʤʳʤ, ʧʦ-

ʣʦʞʝʥʥʳʤ ʚ ʦʩʥʦʚʫ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʠ 

ʧʨʠʙʳʣʴʥʦʩʪʠ ʣʝʩʥʦʛʦ ʙʠʟʥʝʩʘ. 

Á ʌʦʥʜ ʧʨʦʚʦʜʠʪ ʤʦʥʠʪʦʨʠʥʛ ʭʦʜʘ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚʳʩʪʫʧʘʷ ʚ ʪʦ ʞʝ 

ʚʨʝʤʷ ʚ ʢʘʯʝʩʪʚʝ ʢʘʥʘʣʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʦʤ ʠ 

ʙʠʟʥʝʩʦʤ. 

Á ʆʙʣʘʜʘʷ ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʨʝʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʜʝʣ ʚ 

ʦʪʨʘʩʣʠ, ʬʦʥʜ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʵʢʩʧʝʨʪʠʟʫ ʧʦʪʝʥ-

ʮʠʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʯʘʩʪʠ ʨʘʟʚʠʪʠʷ ʠ ʧʦʠʩʢ ʠʥʚʝʩʪʦʨʦʚ ʧʦʜ ʢʦʥ-

ʢʨʝʪʥʳʡ ʧʨʦʝʢʪ. 

Á ʇʨʠʚʣʝʢʘʷ ʩʨʝʜʩʪʚʘ ʯʘʩʪʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʠ ʤʝʮʝʥʘʪʦʚ, 

ʬʦʥʜ ʩʧʦʩʦʙʝʥ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʬʠʥʘʥʩʠʨʦʚʘʪʴ ʥʦʚʳʝ ʧʨʦʝʢʪʳ 

(ʪ. ʥ. ʩʪʘʨʪʘʧʳ), ʢʦʪʦʨʳʝ, ʧʦ ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ ʬʦʥʜʘ, ʠʤʝʶʪ 

ʧʦʪʝʥʮʠʘʣ, ʥʦ ʧʦʢʘ ʯʪʦ ʥʝ ʜʦʢʘʟʘʣʠ ʩʚʦʶ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠʪʦʢ çʩʚʝʞʝʡ ʢʨʦʚʠè ʚ ʦʪʨʘʩʣʴ. 
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Á ʗʚʣʷʷʩʴ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʚʩʝʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥ-

ʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʠ ʫʧʨʘʚʣʷʷ ʠʭ ʠʥʪʝʨʝʩʘʤʠ, ʬʦʥʜ ʙʝʨʸʪ ʥʘ ʩʝʙʷ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʫʩʧʝʰʥʦʩʪʴ ʢʘʞʜʦʛʦ ʧʨʦʝʢʪʘ, ʧʦʟʚʦʣʷʷ ʝʸ 

ʫʯʘʩʪʥʠʢʘʤ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʧʨʦʬʠʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʟʘ-

ʥʠʤʘʷʩʴ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ ʠʥʚʝʩʪʦʨʘʤʠ. ʌʦʥʜ ʟʘʠʥʪʝʨʝʩʦʚʘʥ 

ʚ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʢʘʞʜʦʛʦ ʧʨʦʝʢʪʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʚʩʷ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʦʙʱʝʛʦ ʫʩʧʝʭʘ. 

Á ʌʦʥʜ ʩʧʦʩʦʙʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʝʟʘʚʠʩʠʤʦʝ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʝ ʠ PR-ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʨʦʝʢʪʦʚ ï ʢʘʢ ʚ ʠʥʪʝʨʝʩʘʭ ʢʦʥʢʨʝʪʥʳʭ 

ʫʯʘʩʪʥʠʢʦʚ, ʪʘʢ ʠ ʚ ʠʥʪʝʨʝʩʘʭ ʦʪʨʘʩʣʠ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʮʝʣʦʤ.  
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SUMMARY 

Some aspects of sustainable forest management in pre-tundra  forests of the Eu-

ropean North of Russia. 

S.V. Yaroslavtsev (Northern Research Institute of Forestry) 

The characteristics and functions of the pre-tundra forests are presented. Some as-

pects of sustainable forest management and sustainable forestry in pre-tundra forests 

are discussed. 

K e y  w o r d s: pre-tundra forests, sustainable forest management. 

 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʢʘʟʦʤ ʈʦʩʣʝʩʭʦʟʘ ʦʪ 09.03.2011 ʛ. ˉ 61 

çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʝʨʝʯʥʷ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʟʦʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-

ʜʝʨʘʮʠʠ ʠ ʇʝʨʝʯʥʷ ʣʝʩʥʳʭ ʨʘʡʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, ʥʘ 

ʂʨʘʡʥʝʤ ʉʝʚʝʨʝ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʚʳʜʝʣʝʥ ʨʘʡʦʥ ʧʨʠ-

ʪʫʥʜʨʦʚʳʭ ʣʝʩʦʚ ʠ ʨʝʜʢʦʩʪʦʡʥʦʡ ʪʘʡʛʠ ɽʚʨʦʧʝʡʩʢʦ-ʋʨʘʣʴʩʢʦʡ 

ʯʘʩʪʠ ʈʌ ʚ ʩʦʩʪʘʚʝ ʟʦʥʳ ʧʨʠʪʫʥʜʨʦʚʳʭ ʣʝʩʦʚ ʠ ʨʝʜʢʦʩʪʦʡʥʦʡ 

ʪʘʡʛʠ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʵʪʦʛʦ ʣʝʩʥʦʛʦ ʨʘʡʦʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʥʫʰʠ-

ʪʝʣʴʥʘ ʠ ʩʦʩʪʘʚʣʷʝʪ 22,4 ʤʣʥ ʛʘ.  

mailto:sevniilh@ptl-arh.ru
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ɺ ʣʝʩʘʭ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ ʨʝʛʠʦʥʘ ʧʨʝʦʙʣʘʜʘʶʪ ʥʠʟʢʦʧʨʦʜʫʢ-

ʪʠʚʥʳʝ, ʦʯʝʥʴ ʯʘʩʪʦ ʟʘʙʦʣʦʯʝʥʥʳʝ, ʩʧʝʣʳʝ ʠ ʧʝʨʝʩʪʦʡʥʳʝ ʜʨʝʚʦ-

ʩʪʦʠ ʥʝʚʳʩʦʢʦʡ ʧʦʣʥʦʪʳ, V-Vʙ ʢʣʘʩʩʦʚ ʙʦʥʠʪʝʪʘ. ɺ ʩʝʚʝʨʥʦʡ 

ʯʘʩʪʠ ʧʨʠʪʫʥʜʨʦʚʳʭ ʣʝʩʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʨʝʜʢʦʣʝʩʴʷ ʠ ʜʨʝ-

ʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. 

ʃʝʩʘ ʥʘ ʩʝʚʝʨʥʦʤ ʧʨʝʜʝʣʝ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʩʦʙʦ ʫʷʟʚʠʤʳ 

ʧʨʠ ʚʩʸ ʨʘʩʰʠʨʷʶʱʝʤʩʷ ʧʨʦʤʳʰʣʝʥʥʦʤ ʦʩʚʦʝʥʠʠ ʵʪʠʭ ʪʝʨʨʠʪʦ-

ʨʠʡ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ ʠ ʩʦʭʨʘʥʝ-

ʥʠʷ ʩʨʝʜʦʦʙʨʘʟʫʶʱʠʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʧʨʠ-

ʪʫʥʜʨʦʚʳʭ ʣʝʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʘʚʠʪʴ ʠ ʨʝʰʠʪʴ ʨʷʜ ʚʘʞʥʳʭ 

ʚʦʧʨʦʩʦʚ. 

ɺʦ-ʧʝʨʚʳʭ, ʩʣʝʜʫʝʪ ʧʦʤʝʥʷʪʴ ʧʨʠʦʨʠʪʝʪʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʧʨʠʪʫʥʜʨʦʚʳʭ ʣʝʩʦʚ. ʅʫʞʥʦ ʫʡʪʠ ʦʪ ʩʪʝʨʝʦʪʠʧʘ ï ʚʦʩʧʨʠʷʪʠʷ ʣʝ-

ʩʦʚ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʧʦʣʫʯʝʥʠʷ ʜʨʝʚʝʩʠʥʳ ʠ ʧʝʨʝʡʪʠ ʢ ʤʥʦʛʦʮʝʣʝ-

ʚʦʤʫ ʧʨʠʞʠʟʥʝʥʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʣʝʩʦʚ. ʇʨʠʪʫʥʜʨʦʚʳʝ ʣʝʩʘ 

ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴ ʢʣʠʤʘʪʦʟʘʱʠʪʥʳʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴ-

ʥʳʝ ʬʫʥʢʮʠʠ. ʅʘ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʝ ʣʝʩʦʚ ʚʩʝʛʜʘ ʩʫʱʝʩʪʚʫʝʪ ʨʝ-

ʘʣʴʥʘʷ ʫʛʨʦʟʘ ʵʢʦʣʦʛʠʠ ʠ ʯʝʣʦʚʝʢʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʛʦʜʥʳʭ ʠ ʢʣʠ-

ʤʘʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʠ ʠʟʤʝʥʝʥʠʡ, ʵʨʦʟʠʠ ʧʦʯʚʳ, ʨʘʟʣʠʯʥʦʛʦ 

ʨʦʜʘ ʪʝʭʥʦʛʝʥʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʠʩʪʦʱʝʥʠʷ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ, ʯʪʦ 

ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʩʚʷʟʠ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʧʨʦʜʚʠʞʝʥʠʝʤ ʟʘʛʦ-

ʪʦʚʢʠ ʜʨʝʚʝʩʠʥʳ ʚ ʤʘʣʦʥʘʨʫʰʝʥʥʳʝ ʣʝʩʘ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ. 

ʉʦʭʨʘʥʥʦʩʪʴ ʧʨʠʪʫʥʜʨʦʚʳʭ ʣʝʩʦʚ ʜʦʣʞʥʘ ʧʨʝʜʩʪʘʚʣʷʪʴ ʧʝʨʚʦ-

ʩʪʝʧʝʥʥʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʢʦʨʝʥʥʦʛʦ ʠ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʅʝʦʙʭʦ-

ʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʝʩʦʚ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʫʢʨʝʧʠʪʴ ʩʦʮʠʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʣʶʜʝʡ ʠ ʫʣʫʯʰʠʪʴ ʠʭ ʙʣʘʛʦʩʦʩ-

ʪʦʷʥʠʝ. ʈʝʛʠʦʥʘʣʴʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʧʦʣʠʪʠʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘ-

ʧʨʘʚʣʝʥʘ ʥʘ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʦʣʝʥʝʚʦʜʩʪʚʘ, ʨʳʙʦ-

ʣʦʚʩʪʚʘ, ʦʭʦʪʳ, ʘ ʪʘʢʞʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩʧʨʦʩʘ ʥʘʩʝʣʝʥʠʷ ʥʘ 

ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʜʨʝʚʝʩʠʥʫ ʠ ʜʨʝʚʝʩʠʥʫ ʜʣʷ ʜʨʫʛʠʭ ʩʦʙʩʪʚʝʥʥʳʭ 

ʧʦʪʨʝʙʥʦʩʪʝʡ (ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʥʘʨʦʜʥʳʝ ʧʨʦʤʳʩʣʳ ʠ ʧʨ.). ʅʝʦʙ-

ʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʧʨʦʩʳ ʦʛʨʘʥʠʯʝʥʠʷ ʠʣʠ ʧʦʣʥʦʛʦ ʟʘʧʨʝʱʝ-

ʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʘʛʦʪʦʚʢʠ ʜʨʝʚʝʩʠʥʳ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ ʠ ʩʜʝ-

ʣʘʪʴ ʩʪʘʚʢʫ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʝʩʦʚ ʤʝʩʪʥʳʤ ʥʘʩʝʣʝʥʠʝʤ ʩ ʧʦ-

ʩʣʝʜʫʶʱʝʡ ʝ yʧʝʨʚʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʦʡ ʠ ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʣʝʩʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʚ ʨʝʛʠʦʥʝ. ɺʧʦʣʥʝ ʚʦʟʤʦʞʥʦ ʧʝʨʝʜʘʪʴ ʵʪʠ ʬʫʥʢʮʠʠ 

ʬʝʨʤʝʨʩʢʠʤ ʠ ʢʨʝʩʪʴʷʥʩʢʠʤ ʭʦʟʷʡʩʪʚʘʤ (ʨʘʟʚʠʪʠʝ ʘʛʨʦʣʝʩʥʦʡ 
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ʠʥʜʫʩʪʨʠʠ). ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʧʨʦʚʝʩʪʠ ʟʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʠ 

ʚʳʜʝʣʠʪʴ ʨʘʡʦʥʳ ʜʣʷ ʮʝʣʝʡ ʟʘʛʦʪʦʚʢʠ ʜʨʝʚʝʩʠʥʳ ʠ ʜʣʷ ʧʨʠʞʠʟ-

ʥʝʥʥʦʛʦ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʩʦʚ ʤʝʩʪʥʳʤ ʥʘʩʝʣʝ-

ʥʠʝʤ. ɺʝʣʠʯʠʥʫ ʨʘʩʯʝʪʥʦʡ ʣʝʩʦʩʝʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʧʨʝʜʝʣʷʪʴ 

ʪʦʣʴʢʦ ʧʦ ʟʦʥʝ ʟʘʛʦʪʦʚʢʠ ʜʨʝʚʝʩʠʥʳ. ʇʨʠ ʚʝʜʝʥʠʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡ-

ʩʪʚʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʜʜʝʨʞʠʚʘʪʴ ʝʩʪʝʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʣʝʩʦʚ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʨʘʟʚʠʪʠʶ ʧʨʠ-

ʨʦʜʥʳʭ ʩʫʢʮʝʩʩʠʡ. 

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʪʫʥʜʨʦʚʳʤʠ ʣʝ-

ʩʘʤʠ, ʢʦʥʝʯʥʦ ʞʝ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʣʝʩʦʫʩʪʨʦʡʩʪʚʦ ʠ ʜʘʪʴ 

ʦʙʲʝʢʪʠʚʥʫʶ ʦʮʝʥʢʫ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʨʝʙʫʶʪ 

ʧʨʦʨʘʙʦʪʢʠ ʚʦʧʨʦʩʳ ʦ ʶʨʠʜʠʯʝʩʢʦʤ ʩʪʘʪʫʩʝ ʠ ʛʨʘʥʠʮʘʭ ʣʝʩʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʂʨʘʡʥʝʤ ʉʝʚʝʨʝ. ɽʩʣʠ ʩ ʶʞʥʦʡ ʛʨʘʥʠʮʝʡ ʧʨʠ-

ʪʫʥʜʨʦʚʳʭ ʣʝʩʦʚ ʚʩʸ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʷʩʥʦ, ʠ ʦʥʘ ʦʪʨʘʞʝʥʘ ʚ ʧʣʘ-

ʥʦʚʳʭ ʠ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ (ʣʝʩʥʳʝ ʧʣʘʥʳ ʩʫʙʲʝʢʪʦʚ, 

ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʈʦʩʣʝʩʭʦʟʘ), ʪʦ ʩ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʝʡ 

ʧʨʦʙʣʝʤ ʙʦʣʴʰʝ. ɻʨʘʥʠʮʳ ʣʝʩʦʚ ʠ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩ-

ʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʛʨʘʥʠʮʝ ʩ ʪʫʥʜʨʦʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʙʦʟʥʘʯʝʥʳ ʠ 

ʪʨʝʙʫʝʪʩʷ ʦʩʫʱʝʩʪʚʠʪʴ ʧʝʨʝʚʦʜ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʩʦʩʪʘʚ ʟʝʤʝʣʴ 

ʣʝʩʥʦʛʦ ʬʦʥʜʘ. ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʳ ʧʨʠʪʫʥʜʨʦ-

ʚʳʭ ʣʝʩʦʚ ʠ ʨʝʜʢʦʣʝʩʠʡ ʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʠ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦ-

ʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ʟʝʤʣʠ, ʢʦʪʦʨʳʝ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʩʦʚʨʝʤʝʥʥʳʤ 

ʚʦʟʤʦʞʥʦʩʪʷʤ, ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤʠ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʜʘʥʥʳʭ 

ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʘʤʠ ʠ ʠʭ ʠʟʫʯʝʥʠʷ. ʆʙʲʝʤ ʥʘʢʦʧʣʝʥʥʳʭ ʟʥʘ-

ʥʠʡ ʦ ʧʨʠʪʫʥʜʨʦʚʳʭ ʣʝʩʘʭ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʚʩʝ ʪʘʢʩʘʮʠʦʥ-

ʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩ ʥʦʨʤʘʪʠʚʥʦʡ ʪʦʯʥʦʩʪʴʶ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘ-

ʪʨʘʪʘʭ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʶ ʣʝʩʥʫʶ ʧʣʦʱʘʜʴ ʤʦʞʥʦ ʧʨʦʪʘʢʩʠʨʦʚʘʪʴ 

ʤʝʪʦʜʘʤʠ ʢʘʤʝʨʘʣʴʥʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ 

ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʩʪʨʦʝʥʠʷ ʜʨʝʚʦʩʪʦʝʚ, ʚʟʘʠʤʦʩʚʷʟʝʡ 

ʪʘʢʩʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʨʝʚʴʝʚ ʠ ʜʨʝʚʦʩʪʦʝʚ ʠ ʤʘʪʝʨʠʘʣʦʚ 

ʧʨʝʜʳʜʫʱʝʛʦ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʘʪʫʨʥʳʝ ʦʙʩʣʝ-

ʜʦʚʘʥʠʷ ʪʨʝʙʫʶʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʦʮʝʥʢʠ ʨʘʟʣʠʯʥʳʭ ʣʝʩʦʭʦʟʷʡʩʪ-

ʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʚʨʝʞʜʝʥʠʷ ʣʝʩʥʦʡ ʨʘʩʪʠ-

ʪʝʣʴʥʦʩʪʠ ʦʪ ʨʘʟʥʳʭ ʬʘʢʪʦʨʦʚ (ʧʘʩʪʴʙʳ ʦʣʝʥʝʡ, ʧʦʞʘʨʦʚ, ʧʨʦ-
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ʤʳʰʣʝʥʥʳʭ ʚʳʙʨʦʩʦʚ, ʨʘʟʨʘʙʦʪʢʠ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ 

ʧʨ.). ʋʯʠʪʳʚʘʷ ʦʩʦʙʦʝ ʧʦʣʦʞʝʥʠʝ ʧʨʠʪʫʥʜʨʦʚʳʭ ʣʝʩʦʚ, ʩʫʱʝʩʪ-

ʚʫʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʮʝ-

ʣʝʡ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ ʠ ʣʝʩʦʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʣʝʩʥʦʛʦ ʬʦʥʜʘ. 

ɺ ʮʝʣʷʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʪʘʢʩʘʮʠʠ ʣʝʩʘ, ʦʮʝʥʢʠ 

ʟʘʱʠʪʥʦʡ ʠ ʩʨʝʜʦʦʙʨʘʟʫʶʱʝʡ ʬʫʥʢʮʠʡ ʧʨʠʪʫʥʜʨʦʚʳʭ ʣʝʩʦʚ ʥʝ-

ʦʙʭʦʜʠʤʦ ʜʘʣʴʥʝʡʰʝʝ, ʙʦʣʝʝ ʧʦʣʥʦʝ ʠʟʫʯʝʥʠʝ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦ-

ʩʪʠ, ʩʪʨʦʝʥʠʷ, ʧʨʠʨʦʜʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʦʨʤʘʪʠ-

ʚʦʚ ʧʨʝʜʝʣʴʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʣʝʩʥʳʝ ʵʢʦʩʠʩʪʝʤʳ. 

ʊʨʝʙʫʶʪ ʨʘʟʨʘʙʦʪʢʠ ʥʦʨʤʘʪʠʚʳ ʟʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠ-

ʪʫʥʜʨʦʚʳʭ ʣʝʩʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʩʘʮʠʦʥʥʳʭ ʪʘʙʣʠʮ 

ʠ ʥʦʨʤʘʪʠʚʦʚ. 

ʃʝʩʘ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʩʦʙʳʡ ʦʙʲʝʢʪ ʪʘʢ-

ʩʘʮʠʠ, ʠʭ ʩʪʨʦʝʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʪʨʦʝʥʠʷ ʜʨʝʚʦ-

ʩʪʦʝʚ ʜʨʫʛʠʭ ʨʘʡʦʥʦʚ ʩʪʨʘʥʳ. ɺʩʝ ʵʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʩʦʩʪʘʚʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʥʦʨʤʘʪʠʚʦʚ 

ʜʣʷ ʪʘʢʩʘʮʠʠ ʧʨʠʪʫʥʜʨʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʠ ʦʪʜʝʣʴʥʦ ʥʦʨʤʘʪʠʚʦʚ 

ʜʣʷ ʪʘʢʩʘʮʠʠ ʨʝʜʢʦʣʝʩʠʡ ʠ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦ-

ʩʪʠ. ɽʩʣʠ ʜʣʷ ʪʘʢʩʘʮʠʠ ʧʨʠʪʫʥʜʨʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʩʫʱʝʩʪʚʫʶʪ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʥʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʪʦ ʚ ʦʪʥʦ-

ʰʝʥʠʠ ʨʝʜʢʦʣʝʩʠʡ ʠ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʪʘ-

ʢʠʝ ʥʦʨʤʘʪʠʚʳ ʦʪʩʫʪʩʪʚʫʶʪ. ʃʝʩʦʫʩʪʨʦʡʩʪʚʦ ʧʨʠʪʫʥʜʨʦʚʳʭ ʣʝ-

ʩʦʚ ʧʨʦʚʦʜʠʪʩʷ ʧʦ III  ʨʘʟʨʷʜʫ. ʈʘʟʤʝʨʳ ʢʚʘʨʪʘʣʦʚ ʧʨʠʥʠʤʘʶʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʘʤʠ ʠ ʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʚ ʥʘʪʫʨʝ. ɺ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʧʨʠʪʫʥʜʨʦʚʳʭ ʣʝʩʦʚ ʢʚʘʨʪʘʣʴʥʘʷ ʩʝʪʴ ʥʝʦʙʷʟʘ-

ʪʝʣʴʥʘ ʠ ʦʧʠʩʘʥʠʝ ʣʝʩʦʚ ʥʫʞʥʦ ʧʨʦʚʦʜʠʪʴ ʧʦ ʫʨʦʯʠʱʘʤ, ʚʳʜʝ-

ʣʷʝʤʳʤ ʧʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʛʨʘʥʠʮʘʤ. 

ɺʦʧʨʦʩʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʪʫʥʜʨʦʚʳʤʠ ʣʝʩʘʤʠ ʠ ʠʭ ʦʭʨʘʥʳ 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʣʠʪʠʢʠ ʫʩʪʦʡ-

ʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ. 
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SUMMARY 

Avoiding differences of opinion in interpretation of  terms and definitions when 

designing a national forest policy and new Russian forest code 
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ʉʣʝʜʫʷ ʣʦʛʠʢʝ, ʦʯʝʚʠʜʥʦ ʥʘʜʦ ʙʳʣʦ ʙʳ ʥʘʟʚʘʪʴ ʧʝʨʚʳʡ ʠʟ ʥʘ-

ʟʚʘʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ çʅʘʮʠʦʥʘʣʴʥʘʷ (ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ) ʣʝʩʥʘʷ 

ʧʦʣʠʪʠʢʘ ʈʦʩʩʠʠ ʚ ʫʩʣʦʚʠʷʭ ʩʦʮʠʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʨʳʥʦʯ-

ʥʦʡ ʵʢʦʥʦʤʠʢʠè. 

ɺ ʪʘʢʦʤ ʜʦʢʫʤʝʥʪʝ, ʩ ʤʦʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʨʝ-

ʜʝʣʝʥʳ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʣʝʩʥʦʡ ʧʦʣʠ-

ʪʠʢʠ ʈʦʩʩʠʠ ʚ ʝʸ ʜʦʣʛʦʩʨʦʯʥʦʤ ʚʠʜʝ. 

ʊʦ, ʯʪʦ ʙʫʜʝʪ ʩʢʘʟʘʥʦ ʚ ʜʦʢʫʤʝʥʪʝ ʦ ʅʘʮʠʦʥʘʣʴʥʦʡ ʣʝʩʥʦʡ ʧʦ-

ʣʠʪʠʢʝ, ʜʦʣʞʥʦ ʩʪʘʪʴ ʬʫʥʜʘʤʝʥʪʦʤ ʠ ʧʦʣʫʯʠʪʴ ʨʘʟʚʠʪʠʝ ʚ ʥʦʚʦʤ 

ʃʝʩʥʦʤ ʢʦʜʝʢʩʝ. ʇʦʵʪʦʤʫ ʦʙʘ ʥʘʟʚʘʥʥʳʭ ʜʦʢʫʤʝʥʪʘ (çʃʝʩʥʘʷ ʧʦ-

ʣʠʪʠʢʘè ʠ ʥʦʚʳʡ ʃʝʩʥʦʡ ʢʦʜʝʢʩ) ʥʝ ʜʦʣʞʥʳ ʧʨʦʪʠʚʦʨʝʯʠʪʴ ʜʨʫʛ 
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ʜʨʫʛʫ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦʪ ʠ ʜʨʫʛʦʡ ʜʦʢʫʤʝʥʪʳ ʜʦʣʞʥʳ ʠʤʝʪʴ 

ʩʪʘʪʫʩ ʟʘʢʦʥʦʚ ʈʌ. 

ɹʳʣʦ ʙʳ, ʦʯʝʚʠʜʥʦ, ʧʨʘʚʠʣʴʥʦ, ʯʪʦʙʳ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ 

ʧʨʦʝʢʪʘ ʟʘʢʦʥʘ ʦ ʣʝʩʥʦʡ ʧʦʣʠʪʠʢʝ ʙʳʣʠ ʙʳ ʚʳʥʝʩʝʥʳ ʜʣʷ ʦʙʩʫʞ-

ʜʝʥʠʷ ʥʘ ʦʙʱʝʥʘʨʦʜʥʳʡ ʨʝʬʝʨʝʥʜʫʤ ʠ (ʠʣʠ) ʥʘ ʨʝʬʝʨʝʥʜʫʤʳ ʚ 

ʩʫʙʲʝʢʪʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʆʜʥʘʢʦ, ʝʱʸ ʜʦ ʵʪʦʛʦ (ʪ. ʝ. ʜʦ 

ʥʘʯʘʣʘ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʦʙʦʠʭ ʜʦʢʫʤʝʥʪʦʚ) ʩʦʚʝʨʰʝʥʥʦ ʥʝʦʙʭʦ-

ʜʠʤʦ ʧʨʝʦʜʦʣʝʪʴ ʩʫʱʝʩʪʚʫʶʱʝʝ ʚ ʨʘʟʥʳʭ ʢʨʫʛʘʭ ʠ ʠʥʩʪʘʥʮʠʷʭ 

ʨʘʟʥʦʤʳʩʣʠʝ ʚ ʪʦʣʢʦʚʘʥʠʠ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʩʫʪʠ ʪʝʨʤʠʥʦʚ, ʦʧʨʝ-

ʜʝʣʝʥʠʡ ʠ ʧʦʥʷʪʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʬʝʨʝ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʥʳʤ 

ʭʦʟʷʡʩʪʚʦʤ ʩʪʨʘʥʳ. ɹʝʟ ʵʪʦʛʦ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʧʨʦʰʝʜʰʠʝ ʛʦʜʳ, ʤʳ 

ʨʠʩʢʫʝʤ ʧʨʦʜʦʣʞʠʪʴ ʧʨʘʢʪʠʢʫ ʙʠʙʣʝʡʩʢʠʭ ʩʪʨʦʠʪʝʣʝʡ ɺʘʚʠʣʦʥ-

ʩʢʦʡ ʙʘʰʥʠ, ʢʦʪʦʨʳʝ ï ʥʝ ʧʦʥʠʤʘʷ ʜʨʫʛ ʜʨʫʛʘ ï ʥʝ ʩʤʦʛʣʠ ʚʳ-

ʧʦʣʥʠʪʴ ʟʘʜʫʤʘʥʥʦʝ. 

ʆ ʪʦʤ, ʢʘʢʘʷ ʨʘʟʨʫʰʠʪʝʣʴʥʘʷ ʦʧʘʩʥʦʩʪʴ ʩʪʦʠʪ ʟʘ ʨʘʟʥʳʤ 

ʪʦʣʢʦʚʘʥʠʝʤ çʣʝʩʥʳʭè ʪʝʨʤʠʥʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʡ ʧʨʠ ʠʭ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʚ ʪʝʢʩʪʘʭ ʟʘʢʦʥʦʚ ʠ ʧʦʜʟʘʢʦʥʥʳʭ ʜʦʢʫʤʝʥʪʘʭ, ʷ ʧʦ-

ʢʘʞʫ ʥʘ ʩʣʝʜʫʶʱʠʭ ʧʨʠʤʝʨʘʭ. 

 

ʃʝʩ 
ʕʪʦ ʩʣʦʚʦ ʧʨʠʤʝʥʷʶʪ ʚ ʜʚʫʭ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʥʳʭ ʩʣʫʯʘʷʭ: 

ʘ) ʢʦʛʜʘ ʛʦʚʦʨʷʪ (ʧʠʰʫʪ) ʦ ʜʨʝʚʝʩʠʥʝ (ʪ. ʝ. ʦ ʤʸʨʪʚʦʤ ʤʘʪʝʨʠʘ-

ʣʝ) ʠ 

ʙ) ʢʦʛʜʘ ʠʤʝʶʪ ʚ ʚʠʜʫ ʦʙʰʠʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ (ʣʝʩʥʳʝ ʣʘʥʜ-

ʰʘʬʪ)r ʩ ʤʥʦʞʝʩʪʚʦʤ ʞʠʚʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʜʝʨʝʚʴʝʚ ʠ 

ʝʱʸ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʠʤ ʩʫʱʝʩʪʚ, ʩʧʦʩʦʙʥʳʭ, ʚ 

ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʢ ʫʩʚʦʝʥʠʶ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ, ʘʢʢʫʤʫʣʷʮʠʠ 

ʫʛʣʝʨʦʜʘ ʘʪʤʦʩʬʝʨʳ ʠ ʘʚʪʦʪʨʦʬʥʦʤʫ ʨʘʟʚʠʪʠʶ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʝʭ, ʢʪʦ ʠʤʝʝʪ ʜʝʣʦ ʩ ʜʨʝʚʝʩʠʥʦʡ, ʣʝʩʦʚʦʜʳ ʚʠ-

ʜʷʪ ʟʘ ʩʣʦʚʦʤ çʣʝʩè ʥʝ ʪʦʣʴʢʦ ʝʸ ʠʩʪʦʯʥʠʢ, ʥʦ ʝʱʸ ʟʘʜʝʡʩʪʚʦʚʘʥ-

ʥʳʡ ʚ ʙʠʦʩʬʝʨʝ ɿʝʤʣʠ ʞʠʚʦʡ ʤʝʭʘʥʠʟʤ ʠ ʪʝ ʩʘʤʳʝ ʣʝʩʥʳʝ ʣʘʥʜ-

ʰʘʬʪʳ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʪʦʨʳʭ ʤʳ, ʣʶʜʠ, ʤʦʞʝʤ ʚʝʩʪʠ (ʠʣʠ ʥʝ 

ʚʝʩʪʠ) ʩʦʟʠʜʘʪʝʣʴʥʫʶ ʠʣʠ ʨʘʟʨʫʰʠʪʝʣʴʥʫʶ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ. 

ɺ ʦʙʳʜʝʥʥʦʡ ʞʠʟʥʠ ʨʘʟʥʦʝ ʪʦʣʢʦʚʘʥʠʝ ʩʣʦʚʘ çʣʝʩè ʦʙʳʯʥʦ 

ʣʝʛʢʦ ʧʨʝʦʜʦʣʝʚʘʝʪʩʷ. ʆʜʥʘʢʦ ʚ ʩʬʝʨʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʜʦʢʫʤʝʥ-

ʪʦʚ (ʥʘʧʨʠʤʝʨ, ʚ ʜʝʡʩʪʚʫʶʱʝʤ ʃʂ) ʠʤʝʶʱʘʷ ʤʝʩʪʦ ʧʦʜʤʝʥʘ ʦʜ-
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ʥʦʛʦ ʩʤʳʩʣʘ ʩʣʦʚʘ çʣʝʩè ʜʨʫʛʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʫʢʚʘʣʴʥʦ ʨʘʟʨʫ-

ʰʠʪʝʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʣʝʩʘ ʢʘʢ ʜʣʷ ʵʢʦʩʠʩʪʝʤ ʠ ʣʘʥʜʰʘʬʪʦʚ, 

ʘ ʪʘʢʞʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ ʜʣʷ ʩʘʤʦʛʦ ʩʦʮʠʫʤʘ ʣʶʜʝʡ. 

ʇʨʝʜʫʧʨʝʜʠʪʴ ʪʘʢʦʛʦ ʨʦʜʘ ʦʧʘʩʥʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʦ: ʥʝ 

ʫʧʦʪʨʝʙʣʷʪʴ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʠ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʩʣʦʚʦ 

çʣʝʩè, ʢʦʛʜʘ ʠʤʝʶʪ ʚ ʚʠʜʫ ʜʨʝʚʝʩʠʥʫ ʢʘʢ ʤʘʪʝʨʠʘʣ ʠʣʠ ʩʳʨʴʸ. ɺ 

ʧʦʜʦʙʥʳʭ ʩʣʫʯʘʷʭ ʧʨʘʚʠʣʴʥʝʝ ʛʦʚʦʨʠʪʴ ʦ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜ-

ʧʨʠʷʪʠʷʭ ʧʦ ʟʘʛʦʪʦʚʢʝ ʠ ʧʝʨʝʨʘʙʦʪʢʝ ʜʨʝʚʝʩʠʥʳ. 

 

ʃʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ 
ʈʘʩʧʨʦʩʪʨʘʥʸʥʥʦʝ ʚ ʥʘʰʝ ʚʨʝʤʷ ʪʦʣʢʦʚʘʥʠʝ ʩʣʦʚʘ çʣʝʩè ʚʩʝʛʦ 

ʣʠʰʴ ʢʘʢ ʫʯʘʩʪʢʘ ʟʝʤʣʠ ʩ ʪʝʤʠ ʠʣʠ ʠʥʳʤʠ ʟʘʧʘʩʘʤʠ ʜʨʝʚʝʩʠʥʳ, 

ʫʞʝ ʟʘʚʝʣʦ ʩʪʨʘʥʫ ʙʫʢʚʘʣʴʥʦ ʚ çʣʝʩʥʦʡè ʪʫʧʠʢ. ɺ ʠʪʦʛʝ ʫ ʥʘʩ ʦʢʘ-

ʟʘʣʦʩʴ ʥʝ ʪʦʣʴʢʦ ʨʘʟʤʳʪʳʤ, ʥʦ ʠ ʫʧʨʘʟʜʥʸʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʦ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ ʢʘʢ ʦ ʩʬʝʨʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʠ ʥʘʫʯʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʣʝʩʦʚʦʜʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʥʝ ʪʦʣʴʢʦ ʩʦʭʨʘʥʝʥʠʝ, 

ʥʦ ʠ ʫʣʫʯʰʝʥʠʝ ʣʝʩʦʚ, ʘ ʪʘʢʞʝ ʩʪʘʙʠʣʴʥʦʝ ʧʦʣʫʯʝʥʠʝ ʛʦʩʫʜʘʨʩʪ-

ʚʦʤ ʧʨʠʥʘʜʣʝʞʘʱʝʛʦ ʝʤʫ ʣʝʩʥʦʛʦ ʜʦʭʦʜʘ. ɹʦʣʝʝ ʪʦʛʦ, ʩʘʤʦ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʝ ʦ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʝʛʦ ʩʦʜʝʨʞʘʪʝʣʴʥʳʭ ʧʨʠʥʮʠʧʘʭ 

ʦʢʘʟʘʣʦʩʴ ʟʘʤʝʥʸʥʥʳʤ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝʤ çʦʩʚʦʝʥʠʝ ʣʝʩʦʚè, ʪ. ʝ. 

ʠʭ ʚʳʨʫʙʢʦʡ, ʧʦ ʩʫʪʠ, ʚʝʟʜʝ, ʛʜʝ ʵʪʦ ʚʦʟʤʦʞʥʦ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʥʠʷʤ. ɿʘ ʚʩʝʤ ʵʪʠʤ, ʢʘʢ ʪʝʥʴ, ʩʣʝʜʫʝʪ ʪʦ, ʯʪʦ ʤʦʞʥʦ ʥʘ-

ʟʚʘʪʴ ʨʘʟʨʫʰʝʥʠʝʤ (ʜʦʙʠʚʘʥʠʝʤ) çʣʝʩʥʦʛʦè ʵʢʦʣʦʛʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʈʦʩʩʠʠ. ʏʪʦʙʳ ʦʩʪʘʥʦʚʠʪʴ ʜʘʥʥʳʡ 

ʧʨʦʮʝʩʩ, ʩʪʨʘʥʘ ʜʦʣʞʥʘ ʚʝʨʥʫʪʴʩʷ ʢ ʧʦʥʠʤʘʥʠʶ ʪʦʛʦ, ʯʪʦ 

ʪʘʢʦʝ çʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦè ʠ ʵʪʦ ʧʦʥʠʤʘʥʠʝ ʜʦʣʞʥʦ ʦʙʨʝʩʪʠ ʚ 

ʟʘʢʦʥʘʭ ʶʨʠʜʠʯʝʩʢʠ ʪʦʯʥʫʶ ʬʦʨʤʫ. 

ɺ ʵʥʮʠʢʣʦʧʝʜʠʷʭ ʨʘʟʥʳʭ ʣʝʪ ʦʪʯʸʪʣʠʚʦ ʩʢʘʟʘʥʦ: ʣʝʩʥʦʝ ʭʦʟʷʡ-

ʩʪʚʦ ï ʵʪʦ ʦʜʥʘ ʠʟ ʦʪʨʘʩʣʝʡ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. ʇʦ ʩʫʪʠ, ʣʝʩʥʦʝ 

ʭʦʟʷʡʩʪʚʦ ʝʩʪʴ ʚʝʜʝʥʠʝ ʩʦʟʠʜʘʪʝʣʴʥʦʡ ʠ ʧʨʠʥʦʩʷʱʝʡ ʜʦʭʦʜ ʭʦ-

ʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʟʝʤʣʝ, ʚ ʣʝʩʥʳʭ ʣʘʥʜʰʘʬʪʘʭ, ʚ ʛʨʘ-

ʥʠʮʘʭ ʢʦʪʦʨʳʭ ʠʤʝʶʪʩʷ (ʠʣʠ ʩʦʟʜʘʶʪʩʷ) ʦʧʨʝʜʝʣʸʥʥʳʝ ʩʦʯʝʪʘʥʠʷ 

ʜʨʝʚʝʩʥʳʭ ʠ ʥʝʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʜʨʫʛʠʭ ʩʫʱʝʩʪʚ. 

ʉʣʝʜʫʷ ʩʤʳʩʣʫ (ʵʪʠʤʦʣʦʛʠʠ) ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʣʦʚ, ʤʦʞʥʦ ʫʚʝ-

ʨʝʥʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ çʙʨʘʪʴʷʤʠè ʣʝʩʦʚʦʜʦʚ ʷʚʣʷʶʪʩʷ ʩʘʜʦʚʦʜʳ, ʧʦ-

ʣʝʚʦʜʳ, ʣʫʛʦʚʦʜʳ ʠ ʜʨʫʛʠʝ çʚʦʜʳè. ʀ ʚʩʝ ʦʥʠ ï ʧʦʜʯʝʨʢʥʫ ʢʘʢ 

ʦʯʝʥʴ ʚʘʞʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ï ʚʝʜʫʪ ʩʚʦʶ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷ-
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ʪʝʣʴʥʦʩʪʴ ʪʘʢ, ʯʪʦʙʳ ʠʤʝʪʴ ʜʦʭʦʜ ʠ ʧʨʠʙʳʣʴ, ʯʘʩʪʴ ʢʦʪʦʨʦʡ 

ʚʢʣʘʜʳʚʘʝʪʩʷ (ʠʥʚʝʩʪʠʨʫʝʪʩʷ) ʚ ʭʦʟʷʡʩʪʚʦ, ʙʝʟ ʯʝʛʦ ʦʥʠ ʥʝ ʤʦʛʫʪ 

ʥʝ ʪʦʣʴʢʦ ʨʘʟʚʠʚʘʪʴʩʷ, ʥʦ ʠ ʩʫʱʝʩʪʚʦʚʘʪʴ. 

ʊʘʢ ʙʳʣʦ ʠ ʩ ʣʝʩʥʳʤ ʭʦʟʷʡʩʪʚʦʤ, ʘ ʠʤʝʥʥʦ ʚ ʣʝʩʥʠʯʝʩʪʚʘʭ 

ʃʝʩʥʦʛʦ ɼʝʧʘʨʪʘʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʨʘʥʝʝ ʚʭʦʜʠʣ ʚ ʩʪʨʫʢʪʫʨʫ ʄʠʥʠ-

ʩʪʝʨʩʪʚʘ ʟʝʤʣʝʜʝʣʠʷ ʈʦʩʩʠʠ. ʊʦʛʜʘ, ʥʘʧʨʠʤʝʨ ʚ 1913 ʛ., ʃʝʩʥʦʡ 

ɼʝʧʘʨʪʘʤʝʥʪ (ʚ ʝʛʦ ʚʝʜʝʥʠʠ ʥʘʭʦʜʠʣʠʩʴ ʪʦʣʴʢʦ ʢʘʟʸʥʥʳʝ ʣʝʩʘ) 

ʝʞʝʛʦʜʥʦ ʧʨʠʥʦʩʠʣ ʢʘʟʥʝ ʣʝʩʥʦʡ ʜʦʭʦʜ ʚ ʦʙʲʸʤʝ ʜʚʫʭ ʧʦʣʥʦʚʝʩ-

ʥʳʭ ʟʦʣʦʪʳʭ ʨʫʙʣʝʡ ʥʘ ʢʘʞʜʳʡ ʚʣʦʞʝʥʥʳʡ ʚ ʥʝʛʦ ʨʫʙʣʴ. 
ʊʘʢ ʙʳʣʦ. ʀ ʤʳ ʦʙʷʟʘʥʳ ʧʦʤʥʠʪʴ ʥʝ ʪʦʣʴʢʦ ʦ ʜʘʥʥʦʤ ʬʘʢʪʝ, 

ʥʦ ʝʱʸ ʦ ʪʦʤ, ʢʘʢ ʙʳʣʦ ʪʦʛʜʘ ʦʨʛʘʥʠʟʦʚʘʥʦ ʫʧʨʘʚʣʝʥʠʝ ʣʝʩʥʳʤ 

ʭʦʟʷʡʩʪʚʦʤ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʣʝʩʘʭ ʈʦʩʩʠʠ ʠ ʝʱʸ ʦ ʪʦʤ, ʢʘʢ ʪʦ-

ʛʜʘ ʙʳʣʘ ʦʙʫʩʪʨʦʝʥʘ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʬʝʨʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʰʝʡ 

ʦʪʨʘʩʣʠ. 

ʆʯʝʥʴ ʩʢʦʨʦ ʧʦʩʣʝ 1917 ʛ. ʥʘʰʝ ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ ʧʨʝʩʪʘʣʦ 

ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʜʦʭʦʜʥʳʤ, ʥʦ ʠ ʩʘʤʦʦʢʫʧʘʝʤʳʤ. ʊʘʢʦʚʳʤ ʦʥʦ 

ʦʩʪʘʸʪʩʷ ʠ ʩʝʛʦʜʥʷ. ʀʤʝʥʥʦ ʵʪʦ, ʚ ʩʚʦʸʤ ʠʪʦʛʝ, ʠ ʷʚʠʣʦʩʴ, ʩ ʤʦ-

ʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʛʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ ʝʛʦ ʣʠʢʚʠʜʘʮʠʠ ʢʘʢ ʦʪʨʘʩ-

ʣʠ. ɼʘʥʥʘʷ ʩʠʪʫʘʮʠʷ ʙʳʣʘ, ʝʩʪʴ ʠ ʜʦʣʞʥʘ ʦʩʪʘʪʴʩʷ ʚ ʧʨʦʰʣʦʤ. 

ɺ ʧʨʦʝʢʪʝ ʟʘʢʦʥʘ ʦ ʥʦʚʦʡ ʣʝʩʥʦʡ ʧʦʣʠʪʠʢʝ ʈʦʩʩʠʠ ʚ ʫʩʣʦʚʠʷʭ ʪʦ-

ʚʘʨʥʦ-ʜʝʥʝʞʥʳʭ ʦʪʥʦʰʝʥʠʡ ʥʘʜʦ ʥʝʜʚʫʩʤʳʩʣʝʥʥʦ ʩʢʘʟʘʪʴ: ʚ 

ʩʪʨʘʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʦ ʝʸ ʧʨʘʚʠʣʴʥʦʝ ʚʳʩʦʢʦʜʦʭʦʜ-

ʥʦʝ ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ. ɹʦʣʝʝ ʪʦʛʦ, ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʠʥʪʝʨʝʩʳ ʥʘ-

ʰʝʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʝ ʜʦʣʞʥʳ çʧʝʨʝʙʠ-

ʚʘʪʴʩʷè ʦʪʢʨʦʚʝʥʥʳʤʠ ʠʣʠ ʟʘʤʘʩʢʠʨʦʚʘʥʥʳʤʠ ʩʠʪʫʘʮʠʦʥʥʳʤʠ 

ʠʥʪʝʨʝʩʘʤʠ ʦʪʜʝʣʴʥʳʭ ʣʠʮ ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ, ʠʤʝʶʱʠʭ 

ʩʚʦʡ ʙʠʟʥʝʩ ʚ ʩʬʝʨʝ ʟʘʛʦʪʦʚʢʠ ʜʨʝʚʝʩʠʥʳ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʣʝ-

ʩʘʭ, ʘ ʪʘʢʞʝ ʚ ʝʸ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʦʜʘʞʝ ʠ ʧʝʨʝʨʘʙʦʪʢʝ. 

 

ʃʝʩʥʦʡ ʜʦʭʦʜ 
ɼʘʥʥʦʝ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʚ ʦʬʠʮʠʘʣʴʥʳʭ ʠ ʥʝ-

ʦʬʠʮʠʘʣʴʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʨʘʥʴʰʝ (ʜʦ 1917 ʛ.), ʧʦʪʦʤ ï ʚ ʉʉʉʈ ʠ 

ʜʘʞʝ ʚ ʈʌ ʧʨʠ ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʦ ʪʦʤ, ʯʪʦ ʵʪʦ ʪʘ-

ʢʦʝ, ʘ ʪʘʢʞʝ ʦʙ ʠʩʪʦʯʥʠʢʘʭ ʣʝʩʥʦʛʦ ʜʦʭʦʜʘ ʠ ʧʨʦʮʝʩʩʘʭ ʝʛʦ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ. 

ɼʦ 1917 ʛ. (ʧʦ ʄ.ʄ. ʆʨʣʦʚʫ) ʨʘʙʦʪʘ ʣʝʩʥʠʯʠʭ ʨʘʩʩʤʘʪʨʠʚʘ-

ʣʘʩʴ ʢʘʢ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʩʥʳʭ ʙʣʘʛ. ʀʟ ʥʠʭ ʥʘʠʙʦʣʝʝ 



58 

 

ʫʜʦʙʥʳʤ ʜʣʷ ʨʘʩʯʸʪʦʚ ʠ ʚʦʩʪʨʝʙʫʝʤʳʤ ʥʘ ʨʳʥʢʘʭ ʧʨʦʜʫʢʪʦʤ ʙʳ-

ʣʘ ʜʨʝʚʝʩʠʥʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʤʝʥʥʦ ʦʥʘ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ 

ʚʠʜʝ ʦʧʨʝʜʝʣʸʥʥʳʭ ʦʙʲʸʤʦʚ ʜʨʝʚʝʩʠʥʳ ʥʘ ʢʦʨʥʶ) ʷʚʣʷʣʘʩʴ ʦʩ-

ʥʦʚʥʳʤ ʪʦʚʘʨʦʤ ʣʝʩʥʠʯʝʩʪʚ, ʨʝʘʣʠʟʫʝʤʳʤ ʚ ʫʩʣʦʚʠʷʭ çʧʨʦʟʨʘʯ-

ʥʳʭè ʨʳʥʦʯʥʳʭ ʧʨʦʮʝʜʫʨ (ʦʪʢʨʳʪʳʭ ʣʝʩʥʳʭ ʪʦʨʛʦʚ). ɺ ʠʪʦʛʝ 

ʧʦʣʫʯʘʣʠ, ʧʦʜʯʝʨʢʥʫ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʪʦ, ʦ ʯʸʤ ʤʦʞʥʦ ʛʦʚʦ-

ʨʠʪʴ ʢʘʢ ʦ ʣʝʩʥʦʤ ʜʦʭʦʜʝ ʣʝʩʥʠʯʝʩʪʚ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚ ʫʩ-

ʣʦʚʠʷʭ ʨʝʘʣʴʥʳʭ ʪʦʚʘʨʥʦ-ʜʝʥʝʞʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʘ ʥʝ ʠʭ ʙʶ-

ʨʦʢʨʘʪʠʯʝʩʢʦʡ ʠʤʠʪʘʮʠʠ.  

ɺ ʉʉʉʈ, ʚʤʝʩʪʦ ʬʦʨʤʠʨʫʝʤʦʛʦ ʚ ʩʘʤʠʭ ʣʝʩʥʠʯʝʩʪʚʘʭ ʣʝʩʥʦʛʦ 

ʜʦʭʦʜʘ, ʦ ʥʸʤ ʩʪʘʣʠ ʛʦʚʦʨʠʪʴ ʢʘʢ ʦ ʩʫʤʤʘʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʨʳʥʢʘʭ ʪʦʚʘʨʦʚ, ʧʨʦ-

ʠʟʚʝʜʸʥʥʳʭ ʥʝ ʣʝʩʥʳʤ ʭʦʟʷʡʩʪʚʦʤ, ʘ ʣʝʩʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ. 

ʊʘʢʘʷ ʧʦʜʤʝʥʘ ʧʦʥʷʪʠʡ ʥʘʛʣʫʭʦ ʟʘʢʨʳʣʘ (ʥʘʜʝʣʘ ʞʝʣʝʟʥʫʶ ʤʘʩ-

ʢʫ) ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʦʝ çʣʠʮʦè ʩʘʤʦʛʦ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ ʦʪʯʸʪʣʠʚʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʪʘʢʦʝ ʣʝʩʥʦʡ ʜʦʭʦʜ. ʀʥʦʛʜʘ ʚ ʥʝʛʦ 

ʚʢʣʶʯʘʶʪ ʪʘʤʦʞʝʥʥʳʝ ʩʙʦʨʳ ʥʘ ʵʢʩʧʦʨʪʠʨʫʝʤʳʝ ʪʦʚʘʨʳ ʠʟ ʜʨʝ-

ʚʝʩʠʥʳ, ʘ ʪʘʢʞʝ ʘʨʝʥʜʥʫʶ ʧʣʘʪʫ ʠ ʜʨ. ʧʣʘʪʝʞʠ, ʩʦʙʨʘʥʥʳʝ ʚ ʦʙ-

ʭʦʜ ʪʦʛʦ, ʯʪʦ ʤʦʞʥʦ ʠ ʥʫʞʥʦ ʥʘʟʳʚʘʪʴ ʪʦʚʘʨʥʦ-ʜʝʥʝʞʥʳʤʠ (ʪ. ʝ. 

ʨʳʥʦʯʥʳʤʠ) ʦʪʥʦʰʝʥʠʷʤʠ. 

ɺ ʧʨʦʝʢʪʝ ʟʘʢʦʥʘ çʆ ʥʘʮʠʦʥʘʣʴʥʦʡ ʣʝʩʥʦʡ ʧʦʣʠʪʠʢʝè ʜʦʣʞʥʘ 

ʙʳʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʘ ʩʫʪʴ ʪʦʛʦ, ʯʪʦ ʠʟʜʘʚʥʘ ʚ ʈʦʩʩʠʠ ʥʘʟʳʚʘʣʠ 

ʣʝʩʥʳʤ ʜʦʭʦʜʦʤ, ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʦʚʘʣʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʣʝʩ-

ʥʠʯʝʩʪʚʘʭ ʠ ʷʚʣʷʣʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ ʦʮʝʥʢʝ 

ʫʩʧʝʰʥʦʩʪʠ ʠʭ ʨʘʙʦʪʳ. 

ɼʣʷ ʪʝʭ, ʢʪʦ ʟʘʙʳʣ ʠʣʠ ʥʝ ʟʥʘʝʪ, ʥʘʧʦʤʥʶ, ʯʪʦ ʚ 1913 ʛ.: 

¶ ʚʘʣʦʚʳʡ ʜʦʭʦʜ ʣʝʩʥʠʯʝʩʪʚ ʃʝʩʥʦʛʦ ɼʝʧʘʨʪʘʤʝʥʪʘ ʙʳʣ ʨʘ-

ʚʝʥ 96,2 ʤʣʥ ʨʫʙ.; 

¶ ʩʦʙʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ ʃʝʩʥʦʛʦ ɼʝʧʘʨʪʘʤʝʥʪʘ ʠ ʝʛʦ ʩʪʨʫʢ-

ʪʫʨ ʩʦʩʪʘʚʣʷʣʠ 31,9 ʤʣʥ ʨʫʙ.; 

¶ ʧʝʨʝʯʠʩʣʷʝʤʳʡ ʚ ʙʶʜʞʝʪ çʯʠʩʪʳʡ ʣʝʩʥʦʡ ʜʦʭʦʜè ʨʘʚʥʷʣ-

ʩʷ 64,3 ʤʣʥ ʨʫʙ. 

ʆ ʨʝʘʣʴʥʦʡ ʚʝʣʠʯʠʥʝ ʥʘʟʚʘʥʥʳʭ ʮʠʬʨ ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʪʦʤʫ, 

ʯʪʦ ʪʦʛʜʘ (ʚ 1913 ʛ.) ʚʘʣʶʪʥʦʝ ʥʘʧʦʣʥʝʥʠʝ ʦʜʥʦʛʦ ʨʦʩʩʠʡʩʢʦʛʦ 

ʨʫʙʣʷ ʙʳʣʦ ʨʘʚʥʦ 770 ʤʛ ʟʦʣʦʪʘ. ʉʝʛʦʜʥʷ ʦʥʦ ʧʨʠʤʝʨʥʦ ʚ 1300 

ʨʘʟ ʤʝʥʴʰʝ. 
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ɸʨʝʥʜʘ ʣʝʩʦʚ 
ʄʘʩʩʦʚʘʷ ʩʜʘʯʘ ʣʝʩʦʚ ʚ ʘʨʝʥʜʫ ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʩʨʘʟʫ ʚʦ ʚʩʝʭ ʩʫʙʲʝʢʪʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʇʦʥʷʪʴ, ʟʘ-

ʯʝʤ ʵʪʦ ʙʳʣʦ ʩʜʝʣʘʥʦ, ʪʨʫʜʥʦ. ʊʨʫʜʥʦ ʧʦʪʦʤʫ, ʯʪʦ ʫʞʝ ʜʘʚʥʦ, 

ʧʨʠʤʝʨʥʦ 150 ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ ʚ ʈʦʩʩʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʦʥʘ (ʩʜʘʯʘ 

ʣʝʩʦʚ ʚ ʘʨʝʥʜʫ) ʫʞʝ ʙʳʣʘ ʠʩʧʳʪʘʥʘ ʠ ʜʘʣʘ ʯʸʪʢʠʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ɻʝʨʤʘʥʠʠ (ʚ ʠʤʝʥʠʷʭ ʢʥʷʟʝʡ ɸʨʝʤʙʝʨʛ), 

ʚ ɺʝʥʛʨʠʠ (ʚ ʠʤʝʥʠʠ ʛʨʘʬʘ ʕʩʪʝʨʛʘʟʠ) ʠ ʚ ʈʦʩʩʠʠ (ʚ ʜʚʫʭ ʢʘʟʸʥʥʳʭ 

ʜʘʯʘʭ ʚ ʮʝʥʪʨʝ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ, ʚ ʞʫʨʥʘʣʝ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʤʫʱʝʩʪʚ ʩʢʘʟʘʥʦ: çéʣʝʩʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʫʙʝʜʠʣʦʩʴ, ʯʪʦ ʦʪʜʘʯʘ ʣʝʩʦʚ ʚ ʘʨʝʥʜʫ ʝʩʪʴ ʩʘʤʳʡ ʜʫʨ-

ʥʦʡ ʠ ʩʘʤʳʡ ʜʦʨʦʛʦʡ ʩʧʦʩʦʙ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʘʤʠ. ʃʝʩ ï ʪʘʢʦʛʦ ʨʦʜʘ 

ʩʦʙʩʪʚʝʥʥʦʩʪʴ, ʯʪʦ, ʦʪʜʘʚʘʷ ʝʸ ʚ ʨʫʢʠ ʵʢʩʧʣʫʘʪʘʪʦʨʘ, ʤʳ ʜʦʣʞʥʳ 

ʠʣʠ ʩʚʷʟʘʪʴ ʝʛʦ ʩʘʤʳʤ ʤʝʣʦʯʥʳʤ ʢʦʥʪʨʦʣʝʤ  é ʠʣʠ ʜʘʪʴ ʩʚʦʙʦʜʫ 

é, ʥʦ ʫʞʝ ʪʦʛʜʘ ʞʝʨʪʚʦʚʘʪʴ [ʣʝʩʥʦʡ] ʜʘʯʝʡè [1] .  

ɺ ʧʨʦʝʢʪʝ ʟʘʢʦʥʘ çʆ ʥʘʮʠʦʥʘʣʴʥʦʡ ʣʝʩʥʦʡ ʧʦʣʠʪʠʢʝè ʠ ʚ ʥʦ-

ʚʦʤ ʃʝʩʥʦʤ ʢʦʜʝʢʩʝ ʥʝ ʜʦʣʞʝʥ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʫʱʝʨʙʥʳʡ ʜʣʷ 

ʩʪʨʘʥʳ ʬʝʥʦʤʝʥ ʩʜʘʯʠ ʣʝʩʦʚ ʚ ʘʨʝʥʜʫ ʟʘʛʦʪʦʚʠʪʝʣʷʤ ʜʨʝʚʝʩʠʥʳ. 

ɺʤʝʩʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʘʨʝʥʜʳ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʣʝʩʘʭ ʤʦʛʫʪ 

ʠ ʜʦʣʞʥʳ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ, ʢʘʢ ʤʠʥʠʤʫʤ, ʧʷʪʴ 

ʨʘʟʥʳʭ ʩʧʦʩʦʙʦʚ ʨʝʘʣʠʟʘʮʠʠ ʣʝʩʥʳʤ ʭʦʟʷʡʩʪʚʦʤ ʩʚʦʝʛʦ ʦʩʥʦʚʥʦ-

ʛʦ ʪʦʚʘʨʘ (ʪ. ʝ. ʜʨʝʚʦʩʪʦʝʚ ʠ ʜʨʝʚʝʩʠʥʳ ʥʘ ʢʦʨʥʶ). 

ʀʟ ʯʠʩʣʘ ʪʘʢʠʭ ʩʧʦʩʦʙʦʚ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʷ ʥʘʧʦʤʥʶ ʪʦʣʴʢʦ 

ʦʙ ʦʜʥʦʤ, ʦ ʢʦʪʦʨʦʤ ʫ ʥʘʩ ʧʦʧʨʦʩʪʫ ʟʘʙʳʣʠ ʠ ʢʦʪʦʨʳʡ ʚ ʧʨʦʰʣʦʤ 

ʙʳʣ ʫʩʧʝʰʥʦ ʠʩʧʳʪʘʥ ʠ ʜʦʣʛʦʝ ʚʨʝʤʷ ʧʨʠʤʝʥʷʣʩʷ ʚ ʢʘʟʸʥʥʳʭ ʣʝ-

ʩʘʭ ʚʧʣʦʪʴ ʜʦ 1917 ʛ. ʕʪʦ ï ʧʝʨʝʜʘʯʘ ʣʝʩʦʚ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤ ʥʝ 

ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ, ʘ ʚ ʙʝʩʩʨʦʯʥʦʝ ʚʣʘʜʝʥʠʝ ʧʦ ʜʦʛʦʚʦʨʘʤ ʧʦʩʝʩʩʠ-

ʦʥʥʦʛʦ ʧʨʘʚʘ ï ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʘʤ ʦʙʦʶʜʦʚʳʛʦʜʥʦʡ ʢʦʤ-

ʧʣʝʢʩʥʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

 

ʃʝʩʥʦʡ ʢʦʤʧʣʝʢʩ (ʃʂ). ʉʠʥʦʥʠʤ ï ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤ-

ʧʣʝʢʩ (ʃʇʂ). 

ʏʪʦ ʵʪʦ ʪʘʢʦʝ? ʅʝʠʩʢʫʰʸʥʥʳʝ ʣʶʜʠ ʚʦʩʧʨʠʥʠʤʘʶʪ ʃʂ (ʃʇʂ) 

ʢʘʢ ʚʟʘʠʤʦʫʚʷʟʘʥʥʳʝ ʤʥʦʛʠʝ ʚʠʜʳ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʭʦʟʷʡʩʪ-

ʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ ʧʨʦʨʦʩʰʝʛʦ ʩʝʤʝʥʠ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʜʨʝʚʝʩʥʦʡ ʧʦʨʦʜʳ ʠ ʜʦ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʥʳʭ ʠʟʜʝʣʠʡ ʠʟ ʜʨʝ-

ʚʝʩʠʥʳ. 



60 

 

ʇʦ ʘʥʘʣʦʛʠʠ, ʚ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʤʦʞʥʦ ʙʳʣʦ 

ʙʳ ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʝʱʸ ʩ ʜʝʩʷʪʦʢ ʧʦʜʦʙʥʳʭ ʢʦʤʧʣʝʢʩʦʚ (ʥʘʧʨʠ-

ʤʝʨ, ʢʫʢʫʨʫʟʥʦ-ʚʦʜʦʯʥʳʡ ʠ ʟʝʨʥʦ-ʧʠʨʦʞʢʦʚʳʡ ʠ ʪ. ʜ.). ʆʜʥʘʢʦ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʫʢʘʟʘʥʥʦʛʦ ʥʝʪ ʠ, ʥʘʜʝʶʩʴ, ʥʝ ʙʫʜʝʪ. 

ʂʘʢʦʡ ʩʦʟʠʜʘʪʝʣʴʥʳʡ ʩʤʳʩʣ ʚʣʦʞʝʥ ʚ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ ʃʂ 

(ʃʇʂ) ʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʣʠ ʦʥ ʟʜʝʩʴ ʚʦʦʙʱʝ? 

ɺ ʧʣʘʥʝ ʣʦʛʠʢʠ ʠ ʟʜʨʘʚʦʛʦ ʩʤʳʩʣʘ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ ʃʂ (ʃʇʂ) 

ʥʨʘʚʠʪʩʷ ʥʝ ʚʩʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ, ʥʘʧʨʠʤʝʨ, ʧʨʦʬ. ɸ.ʇ. ʇʝʪʨʦʚʫ, 

ʧʨʝʜʧʦʯʠʪʘʶʱʝʤʫ ʛʦʚʦʨʠʪʴ ʥʝ ʦ ʃʂ, ʘ ʦ çʣʝʩʥʦʤ ʩʝʢʪʦʨʝ ʵʢʦ-

ʥʦʤʠʢʠè (ʃʉ). ʉ ʤʦʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʵʪʦ ʣʫʯʰʝ. ʆʜʥʘʢʦ, ʦʯʝʥʴ 

ʧʣʦʭʦ ʪʦ, ʯʪʦ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʦʠʭ 

ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ ʦʢʘʟʳʚʘʝʪʩʷ ʩʦʢʨʳʪʳʤ ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ ʦ ʪʦʤ, 

ʢʪʦ ʚ ʵʪʦʤ ʢʦʤʧʣʝʢʩʝ (ʩʝʢʪʦʨʝ) ʷʚʣʷʝʪʩʷ ʭʦʟʷʠʥʦʤ-ʙʘʨʠʥʦʤ, 

ʠʤʝʶʱʠʤ ʨʝʰʘʶʱʠʡ ʛʦʣʦʩ, ʘ ʢʪʦ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʤʘʣʦʟʥʘʯʠ-

ʪʝʣʴʥʦʛʦ ʠʣʠ ʜʘʞʝ ʙʝʟʛʣʘʩʥʦʛʦ ʫʯʘʩʪʥʠʢʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦ-

ʰʝʥʠʡ. ʊʦ, ʯʪʦ ʠʤʝʥʥʦ ʵʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʈʌ, ʣʝʛʢʦ ʫʙʝʜʠʪʴʩʷ, 

ʝʩʣʠ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʡ ʩʦʩʪʘʚ ʢʦʤʠʩʩʠʠ ʧʦ ʃʂ 

ʧʨʠ ʚʠʮʝ-ʧʨʝʤʴʝʨʝ ɺ.ʅ. ɿʫʙʢʦʚʝ. ʉʠʣʳ ʣʝʩʦʚʦʜʦʚ ʠ ʣʝʩʦʧʨʦ-

ʤʳʰʣʝʥʥʠʢʦʚ ʟʜʝʩʴ ʩʦʦʪʥʦʩʷʪʩʷ ʧʨʠʤʝʨʥʦ ʢʘʢ 1:10. 

ɺʦʦʙʱʝ ʥʝʪ ʣʝʩʦʚʦʜʦʚ ʚ ʯʠʩʣʝ ʜʝʧʫʪʘʪʦʚ ʌʝʜʝʨʘʣʴʥʦʛʦ ʩʦʙʨʘ-

ʥʠʷ. ʀ ʵʪʦʪ ʧʦʟʦʨʥʳʡ ʠ ʘʣʦʛʠʯʥʳʡ ʬʘʢʪ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʩʪʨʘʥʝ, ʢʦ-

ʪʦʨʫʶ ʚ ʨʘʟʥʳʭ ʦʬʠʮʠʘʣʴʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʣʶʙʷʪ ʥʘʟʳʚʘʪʴ ʢʨʫʧ-

ʥʝʡʰʝʡ ʣʝʩʥʦʡ ʜʝʨʞʘʚʦʡ ʤʠʨʘ. 

ɺ ʧʨʠʥʮʠʧʝ ʚ ʣʶʙʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʨʘʙʦʪʝ ʥʝʣʴʟʷ ʧʦʣʫʯʠʪʴ 

ʠʪʦʛʦʚʳʡ ʧʦʟʠʪʠʚʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʝʩʣʠ ʦʜʠʥ ʠʟ ʝʸ ʫʯʘʩʪʥʠʢʦʚ 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʟʘ ʩʯʸʪ ʨʘʟʨʫʰʝʥʠʷ ʜʨʫʛʦʛʦ ʠʣʠ ʜʨʫʛʠʭ. 

ʉʝʛʦʜʥʷ ʚ ʈʦʩʩʠʠ ʤʳ ʫʞʝ ʧʦʣʫʯʠʣʠ ʠʤʝʥʥʦ ʪʘʢʫʶ ʩʠʪʫʘʮʠʶ ʚ 

ʚʠʜʝ ʚʦʟʥʠʢʰʝʛʦ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ ʜʝʬʠʮʠʪʘ ʮʝʥʥʦʡ ʠ ʜʦʩ-

ʪʫʧʥʦʡ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʥʠʷʤ ʜʨʝʚʝʩʠʥʳ ʭʚʦʡʥʳʭ ʧʦʨʦʜ. 

ʇʦ ʩʫʱʝʩʪʚʫ ʚ ʩʪʨʘʥʝ ʧʨʦʠʟʦʰʣʦ ʤʦʱʥʦʝ ʩʥʠʞʝʥʠʝ ʩʳʨʴʝʚʦʡ 

ʮʝʥʥʦʩʪʠ ʣʝʩʦʚ, ʯʪʦ ʫʞʝ ʥʘʥʝʩʣʦ ʨʘʟʨʫʰʠʪʝʣʴʥʳʡ ʫʜʘʨ ʧʦ ʩʦʮʠ-

ʘʣʴʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʝ ʩʪʨʫʢʪʫʨ, ʟʘʥʷʪʳʭ ʟʘʛʦʪʦʚʢʦʡ 

ʜʨʝʚʝʩʠʥʳ ʠ ʝʸ ʧʝʨʝʨʘʙʦʪʢʦʡ. 

ʂʘʢ ʨʘʥʴʰʝ ʜʝʡʩʪʚʦʚʘʣʠ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʩʪʨʘʥʳ, ʯʪʦʙʳ ʥʝ ʜʦ-

ʧʫʩʪʠʪʴ çʩʘʤʦʝʜʩʢʦʛʦè ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʩʝʢʪʦʨʘ? 
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ɺ ʈʦʩʩʠʡʩʢʦʡ ʀʤʧʝʨʠʠ, ʚ ʫʩʣʦʚʠʷʭ ʩʦʮʠʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥ-

ʥʦʡ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʣʝʩʘʭ ʪʦʛʜʘ ʙʳʣʠ 

ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʜʚʝ ʛʣʘʚʥʳʝ ʛʨʫʧʧʳ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ, ʟʘʥʷʪʳʭ 

ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ ʦʭʨʘʥʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʤʠ 

ʙʳʣʠ:  

ʘ) ʢʘʟʸʥʥʳʝ ʣʝʩʥʠʯʝʩʪʚʘ, ʚʳʩʪʫʧʘʚʰʠʝ ʥʘ ʣʝʩʥʳʭ ʨʳʥʢʘʭ ʩʦ 

ʩʚʦʠʤ ʛʣʘʚʥʳʤ ʪʦʚʘʨʦʤ ʚ ʚʠʜʝ ʦʪʚʝʜʸʥʥʳʭ ʚ ʨʫʙʢʫ ʜʨʝʚʦʩʪʦʝʚ ʥʘ 

ʢʦʨʥʶ ï ʩ ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʦʙʲʸʤʘʤʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʨʝʚʝ-

ʩʠʥʳ ʠ ʪʘʢʠʤʠ ʝʸ ʦʙʲʸʤʘʤʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʠʩʪʦʱʝ-

ʥʠʷ ʜʨʝʚʝʩʥʳʭ ʟʘʧʘʩʦʚ ʚ ʢʘʞʜʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʯʘʩʪʠ (ʣʝʩʥʦʡ ʜʘ-

ʯʝ) ʣʝʩʥʠʯʝʩʪʚʘ; 

ʙ) ʯʘʩʪʥʦʚʣʘʜʝʣʴʯʝʩʢʠʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʝ ʩʪʨʫʢʪʫʨʳ, ʟʘ-

ʥʷʪʳʝ ʟʘʛʦʪʦʚʢʦʡ ʜʨʝʚʝʩʠʥʳ ʚ ʧʨʠʦʙʨʝʪʸʥʥʳʭ ʜʨʝʚʦʩʪʦʷʭ, ʘ ʟʘ-

ʪʝʤ ʝʸ ʨʝʘʣʠʟʘʮʠʝʡ ʚ ʮʝʣʦʤ ʠʣʠ ʧʝʨʝʨʘʙʦʪʘʥʥʦʤ ʚʠʜʝ. 

ʄʝʞʜʫ ʥʘʟʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʥʝ ʤʦʛʣʠ ʥʝ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ 

ʧʨʦʪʠʚʦʨʝʯʠʷ ʚ ʠʥʪʝʨʝʩʘʭ. ʆʜʥʘʢʦ ʵʪʠ ʧʨʦʪʠʚʦʨʝʯʠʷ ʪʦʛʜʘ ʙʳʣʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʰʘʪʴ ʧʫʪʸʤ ʧʦʠʩʢʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʢʦʤʧʨʦʤʠʩʩʦʚ, 

ʪ. ʝ. ʚʟʘʠʤʦʧʨʠʝʤʣʝʤʳʭ ʨʳʥʦʯʥʳʭ ʮʝʥ ʥʘ ʜʨʝʚʝʩʠʥʫ, ʧʨʠ ʢʦʪʦ-

ʨʳʭ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʣʩʷ ʙʳ ʥʫʞʥʳʡ ʦʙʝʠʤ ʩʪʦʨʦʥʘʤ ʧʨʦʮʝʩʩ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʠ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ ʠ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ ʙʳ ʫʤʘʣʝʥʠʝ ʩʪʨʘ-

ʪʝʛʠʯʝʩʢʠʭ (ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ) ʠʥʪʝʨʝʩʦʚ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʪʨʘ-

ʥʳ. 

ɺ ʉʉʉʈ, ʩʪʨʘʥʝ ʩ ʞʸʩʪʢʦʡ ʧʣʘʥʦʚʦ-ʢʦʤʘʥʜʥʦʡ ʵʢʦʥʦʤʠʢʦʡ, ʚʦ 

ʠʟʙʝʞʘʥʠʝ ʧʝʨʝʢʦʩʦʚ ʚ ʨʘʙʦʪʝ ʣʝʩʥʦʛʦ ʩʝʢʪʦʨʘ, ʚ ʧʨʘʚʠʪʝʣʴʩʪʚʝ ʚ 

ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʙʳʣʦ ʟʘʜʝʡʩʪʚʦʚʘʥʦ ʪʨʠ ʤʠʥʠʩʪʝʨʩʪʚʘ: 

ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʣʝʩʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʮʝʣʣʶʣʦʟʥʦ-

ʙʫʤʘʞʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ ʥʠʤʠ ʙʳʣʠ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʯʘʩʪʦ ʠʭ ʨʝʰʝʥʠʝ ʉʦʚʝʪ ʤʠʥʠʩʪʨʦʚ ʥʘʭʦʜʠʣ ʚ ʫʱʝʨʙ 

ʪʦʤʫ, ʟʘ ʯʪʦ ʦʪʚʝʯʘʣʦ ʄʠʥʠʩʪʝʨʩʪʚʦ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ (ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ, ʟʘ ʩʯʸʪ ʧʝʨʝʨʫʙʦʚ ʨʘʩʯʸʪʥʳʭ ʣʝʩʦʩʝʢ ʠ ʫʤʘʣʝʥʠʷ ʪʨʝʙʦ-

ʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ ʣʝʩʦʩʝʯʥʳʭ ʨʘʙʦʪ). ʇʨʠ ʚʩʸʤ ʪʦʤ, ʤʝʭʘʥʠʟʤ ʩʦ-

ʛʣʘʩʦʚʘʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʡ ʚ ʣʝʩʥʦʤ ʩʝʢʪʦʨʝ ʪʦʛʜʘ ʙʳʣ, ʠ ʦʥ ʨʘʙʦ-

ʪʘʣ, ʭʦʪʷ ʠ ʥʝ ʣʫʯʰʠʤ ʦʙʨʘʟʦʤ. 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʤʝʩʪʦ ʥʘʟʚʘʥʥʳʭ ʪʨʸʭ ʤʠʥʠʩʪʝʨʩʪʚ 

ʩʝʛʦʜʥʷ ʧʨʠ ʧʨʘʚʠʪʝʣʴʩʪʚʝ ʜʝʡʩʪʚʫʝʪ ʂʦʤʠʪʝʪ ʧʦ ʣʝʩʥʦʤʫ ʢʦʤ-

ʧʣʝʢʩʫ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ ʜʦʤʠʥʠʨʫʶʪ ʟʘʛʦʪʦʚʠʪʝʣʠ ʜʨʝʚʝʩʠʥʳ 
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ʠ ʩʪʨʫʢʪʫʨʳ, ʟʘʥʷʪʳʝ ʧʝʨʝʨʘʙʦʪʢʦʡ ʠ ʪʦʨʛʦʚʣʝʡ ʠʟʜʝʣʠʷʤʠ ʠʟ 

ʜʨʝʚʝʩʠʥʳ.. 

ʅʘʰʝ ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʫʯʘʩʪʥʠʢʦʚ ʣʝʩ-

ʥʦʛʦ ʩʝʢʪʦʨʘ, ʚʳʥʫʞʜʝʥʥʦʝ ʧʦ-ʧʨʝʞʥʝʤʫ çʞʠʪʴè ʚ ʫʩʣʦʚʠʷʭ ʙʝʩ-

ʪʦʚʘʨʥʦʡ ʠ ʚʥʝʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʥʝ ʫʚʝʣʠʯʠʚʘʝʪ, ʘ ʠʩʪʦʥʯʘʝʪ 

ʜʦʭʦʜʥʫʶ ʯʘʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ. ɿʘʢʦʥʦʤʝʨʥʳʤ ʨʝ-

ʟʫʣʴʪʘʪʦʤ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʩʠʪʫʘʮʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʦʨʠʝʥʪʠʨʦʚʘʥ-

ʥʳʝ ʥʘ ʧʦʣʫʯʝʥʠʝ ʜʦʭʦʜʘ ʠ ʧʨʠʙʳʣʠ ʯʘʩʪʥʦʚʣʘʜʝʣʴʯʝʩʢʠʝ 

ʩʪʨʫʢʪʫʨʳ ʪʦʨʦʧʷʪʩʷ çʩʲʝʩʪʴè ʦʩʪʘʪʢʠ ʮʝʥʥʳʭ ʠ ʜʦʩʪʫʧʥʳʭ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʠ ʩʘʤʠ ʞʝ ʚʚʦʜʷʪ ʠ ʫʜʝʨʞʠʚʘʶʪ ʩʝʙʷ ʚ ʩʦ-

ʩʪʦʷʥʠʠ ʛʣʫʙʦʢʦʛʦ ʩʳʨʴʝʚʦʛʦ ʢʨʠʟʠʩʘ. 

ɺʳʭʦʜ ʠʟ ʦʙʦʟʥʘʯʝʥʥʦʛʦ ʪʫʧʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥ ʚ ʪʦʤ ʩʣʫ-

ʯʘʝ, ʝʩʣʠ ʚ ʣʝʩʥʦʤ ʩʝʢʪʦʨʝ ʙʫʜʝʪ ʟʘʜʝʡʩʪʚʦʚʘʥ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʤʝʭʘʥʠʟʤ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʛʦ ʧʦʜʜʝʨʞʠʚʘʣʩʷ ʙʳ ʙʘʣʘʥʩ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ ʦʙʷʟʘʪʝʣʴʥʦ ʚʩʝʭ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ 

ʩʪʦʨʦʥ. ɸ ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʨʝʙʫʝʪ ʚʦʟʚʨʘʱʝʥʠʷ ʥʘʰʝʤʫ ʣʝʩ-

ʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʩʪʘʪʫʩʘ ʧʦʣʥʦʧʨʘʚʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʜʨʝʚʝʩʠ-

ʥ  rʠ ʠʥʳʭ ʣʝʩʥʳʭ ʙʣʘʛ, ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʧʨʠʟʥʘʥʠʠ ʚʳʨʘ-

ʱʝʥʥʳʭ, ʩʦʭʨʘʥʸʥʥʳʭ ʠ ʦʪʚʝʜʸʥʥʳʭ ʚ ʨʫʙʢʫ ʜʨʝʚʦʩʪʦʝʚ ʛʣʘʚʥʳʤ 

çʨʳʥʦʯʥʳʤè ʪʦʚʘʨʦʤ ʥʘʰʝʡ ʦʪʨʘʩʣʠ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʝʩʣʠ ʙʫʜʝʪ ʪʦʚʘʨ, ʪʦ ʙʫʜʝʪ ʠ ʨʳʥʦʢ, ʥʘ ʢʦʪʦʨʦʤ 

ʥʘʰʠ ʣʝʩʥʠʯʝʩʪʚʘ ʩʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʜʘʚʮʘ, ʨʘʩʧʦ-

ʣʘʛʘʶʱʝʛʦ ʚʩʝʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʵʪʦʛʦ ʧʨʘʚʘʤʠ. 

ɽʩʪʝʩʪʚʝʥʥʦ ʠ ʪʦ, ʯʪʦ ʥʘ ʪʘʢʦʤ ʨʳʥʢʝ, ʪ. ʝ. ʥʘ ʦʪʢʨʳʪʳʭ ʪʦʨ-

ʛʘʭ, çʩʣʘʙʳʝè ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʠʢʠ ʙʫʜʫʪ ʚʳʥʫʞʜʝʥʳ ʫʩʪʫʧʘʪʴ 

çʩʠʣʴʥʳʤè, ʪ. ʝ. ʪʝʤ, ʢʪʦ ʫʤʝʝʪ ʣʫʯʰʝ ʨʘʙʦʪʘʪʴ ʠ ʩʤʦʞʝʪ ʧʨʝʜ-

ʣʦʞʠʪʴ ʙ·ʣʴʰʫʶ ʮʝʥʫ ʟʘ ʧʨʠʦʙʨʝʪʘʝʤʳʡ ʪʦʚʘʨ ï ʜʨʝʚʦʩʪʦʠ ʥʘ 

ʢʦʨʥʶ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʝʱʸ ʩʢʘʞʫ, ʯʪʦ ʚ ʤʦʸʤ ʜʦʢʣʘʜʝ ʥʘʟʚʘʥʳ ʩʘʤʳʝ 

ʚʘʞʥʳʝ, ʥʦ ʥʝ ʚʩʝ ʥʫʞʜʘʶʱʠʝʩʷ ʚ ʶʨʠʜʠʯʝʩʢʠ ʪʦʯʥʦʤ ʪʦʣʢʦʚʘ-

ʥʠʠ ʪʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʥʳʤ ʭʦʟʷʡ-

ʩʪʚʦʤ ʠ ʵʢʦʥʦʤʠʢʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʉ ʪʘʢʠʤʠ çʩʣʦʚʘʤʠè ʥʘʜʦ 

ʦʙʷʟʘʪʝʣʴʥʦ ʨʘʙʦʪʘʪʴ. ʀ ʩʘʤʦ ʵʪʦ ʜʝʣʦ, ʦʯʝʚʠʜʥʦ, ʥʘʜʦ ʨʘʩʩʤʘʪ-

ʨʠʚʘʪʴ ʢʘʢ ʩʦʚʝʨʰʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʡ ʧʝʨʚʳʡ ʵʪʘʧ ʢʦʥʩʪʨʫʠʨʦ-

ʚʘʥʠʷ ʧʨʦʝʢʪʘ ʟʘʢʦʥʘ çʆ ʥʘʮʠʦʥʘʣʴʥʦʡ ʣʝʩʥʦʡ ʧʦʣʠʪʠʢʝ ʩʪʨʘʥʳ ʚ 

ʫʩʣʦʚʠʷʭ ʩʦʮʠʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠè. 
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ʀʤʝʥʥʦ ʧʝʨʚʳʡ ʠ ʥʝʦʙʭʦʜʠʤʳʡ, ʧʦʩʢʦʣʴʢʫ ʧʨʝʥʝʙʨʝʛʘʷ ʠʤ, 

ʤʳ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʧʦʚʪʦʨʠʤ ʧʝʯʘʣʴʥʳʡ ʦʧʳʪ ʩʪʨʦʠʪʝʣʝʡ ʙʠʙʣʝʡ-

ʩʢʦʡ ɺʘʚʠʣʦʥʩʢʦʡ ʙʘʰʥʠ. 
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ʈɽɿʖʄɽ 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʧʦ ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ ʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝ-

ʥʠʡ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʜʘʥʥʳʭ ʠ ɻʀʉ-

ʪʝʭʥʦʣʦʛʠʡ. 

ʂ ʣ ʶ ʯ ʝ ʚ ʳ ʝ  ʩ ʣ ʦ ʚ ʘ :  ʟʘʱʠʪʥʳʝ ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʢʦʩʤʠʯʝʩʢʠʝ 

ʩʥʠʤʢʠ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ, ɻʀʉ-

ʪʝʭʥʦʣʦʛʠʠ. 

 

SUMMARY 

Using GIS-technologies for inventory of protective afforestation  

A.V. Koshelev, A.S. Rulev (All Russian Research Institute of Agroforestry Reclama-

tion) 

Materials on assessment of the state of protective afforestation of Krasnodar re-

gion with remote sensing data and GIS technologies are presented. 

K e y  w o r d s :  protective forest planting, high resolution satellite images, 

automated interpretation, GIS technologies. 

 

 

ɿʘʱʠʪʥʳʝ ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ (ɿʃʅ), ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʟʝʤ-

ʣʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʛ-

ʨʦʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʳʡ ʬʦʥʜ ʩʪʨʘʥʳ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 

2,8 ʤʣʥ ʛʘ ʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩ ʨʘʟʣʠʯʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ, ʙʦʣʝʝ 2 ʤʣʥ ʛʘ ʠʟ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʫʜʦʚʣʝʪʚʦ-

ʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚʩʣʝʜʩʪʚʠʝ ʙʝʩʭʦʟʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʥʝ-

ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʥʠʭ [5] . ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʘ ʚʩʝʦʙʱʘʷ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʣʝʩʦʤʝʣʠʦʨʘ-

ʪʠʚʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʤʘʩʰʪʘʙʘʭ ʩʪʨʘʥʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦ-

ʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ï ʩ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʥʝʦʪʣʦʞʥʳʭ ʣʝʩʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʩʫʱʝʩʪ-
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ʚʫʶʱʠʭ ʥʘʩʘʞʜʝʥʠʡ, ʫʣʫʯʰʝʥʠʝ ʠʭ ʩʦʩʪʦʷʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣ-

ʛʦʚʝʯʥʦʩʪʠ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʨʠʤʝʥʝʥʠʝ ʣʠʰʴ ʪʨʘʜʠʮʠʦʥʥʳʭ (ʥʘʟʝʤʥʳʭ) ʤʝʪʦʜʦʚ ʧʨʦʚʝʜʝʥʠʷ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ, ʚ 

ʩʚʷʟʠ ʩ ʘʢʪʫʘʣʴʥʦʩʪʴʶ ʠ ʤʘʩʰʪʘʙʘʤʠ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʦʵʪʦʤʫ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʜʦʣʞʥʦ ʧʨʦʚʦʜʠʪʴʩʷ 

ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥ-

ʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦʠʟʚʝʩʪʠ ʦʮʝʥʢʫ ʠ ʢʘʨ-

ʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʣʝʩʦʥʘʩʘʞʜʝʥʠʡ ʠ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʥʝ-

ʦʙʭʦʜʠʤʳʝ ʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʩ ʥʘʠʤʝʥʴʰʠʤʠ 

ʚʨʝʤʝʥʥʳʤʠ ʠ ʪʨʫʜʦʚʳʤʠ ʟʘʪʨʘʪʘʤʠ. 

ʆʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʷʚʣʷʣʠʩʴ ʧʦʣʝʟʘʱʠʪʥʳʝ ʣʝʩʥʳʝ ʧʦʣʦʩʳ 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. ɿʘ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ (2006-

2010 ʛʛ.) ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ ʩʚʳʰʝ 10 ʪʳʩ. ʛʘ ɿʃʅ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩ-

ʪʘ, ʩʦʩʪʘʚʘ ʧʦʨʦʜ, ʩʭʝʤ ʩʤʝʰʝʥʠʷ ʠ ʥʘʟʥʘʯʝʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʦʚʦʡ ʪʨʸʭʩʪʫʧʝʥʯʘ-

ʪʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʢʘʨʪʦʛʨʘʬʦ-ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ɿʃʅ 

ʥʘ ʦʩʥʦʚʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ [2] :  

¶ ʢʘʤʝʨʘʣʴʥʦʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʳʭ ʢʦʩ-

ʤʦʩʥʠʤʢʦʚ (ʄ 1:10000-1:100000 ʩ ʨʘʟʨʝʰʝʥʠʝʤ 10-30 ʤ) ʠ ʘʥʘʣʠʟ 

ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʘʩʰʪʘʙʘ; 

¶ ʢʘʤʝʨʘʣʴʥʦʝ ʠ ʧʦʣʝʚʦʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʢʨʫʧʥʦʤʘʩʰʪʘʙ-

ʥʳʭ ʢʦʩʤʦʩʥʠʤʢʦʚ (ʄ 1:10000 ʠ ʢʨʫʧʥʝʝ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 1-10 ʤ); 

¶ ʚʳʙʦʨʦʯʥʳʝ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ ʩ 
ʣʘʥʜʰʘʬʪʥʳʤ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝʤ ʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʤ ʣʝʩʥʳʤ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝʤ ʪʝʨʨʠʪʦʨʠʠ. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʳʡ 

ʪʨʸʭʫʨʦʚʥʝʚʳʡ ʘʥʘʣʠʟ ʩʠʩʪʝʤʳ ʧʦʣʝʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩ ʚ 

ʧʨʝʜʝʣʘʭ ʨʘʡʦʥʘ, ʭʦʟʷʡʩʪʚʘ ʠ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʡ ʣʝʩʥʦʡ ʧʦʣʦʩʳ.  

ʅʘ ʧʝʨʚʦʤ ʫʨʦʚʥʝ (ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʨʘʡʦʥ) ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʦʙʱʘʷ ʩʪʨʫʢʪʫʨʘ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʬʦʥʜʘ ʨʘʡʦʥʘ, ʥʘ ʚʪʦ-

ʨʦʤ (ʭʦʟʷʡʩʪʚʦ) ï ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪ-

ʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʳ ʣʝʩʥʳʭ ʧʦʣʦʩ ʠ ʥʘ ʪʨʝʪʴʝʤ (ʣʝʩ-

ʥʘʷ ʧʦʣʦʩʘ) ï ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʥʘʩʘʞʜʝʥʠʡ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʬʦʨʤʠʨʫʝʪʩʷ ʙʘʟʘ 

ʵʪʘʣʦʥʦʚ ʪʠʧʠʯʥʳʭ ʩʭʝʤ ʩʤʝʰʝʥʠʷ ʣʝʩʥʳʭ ʧʦʣʦʩ, ʦʩʫʱʝʩʪʚʣʷʝʪ-
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ʩʷ ʵʢʩʪʨʘʧʦʣʷʮʠʦʥʥʦʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʠ ʜʘʸʪʩʷ ʣʝʩʦʚʦʜʩʪʚʝʥʥʦ-

ʤʝʣʠʦʨʘʪʠʚʥʘʷ ʦʮʝʥʢʘ ʩʠʩʪʝʤʳ ʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʧʦ 

ʢʘʞʜʦʤʫ ʭʦʟʷʡʩʪʚʫ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤʫ ʨʘʡʦʥʫ ʚ ʮʝʣʦʤ. 

ʉʦʛʣʘʩʥʦ ʧʝʨʚʦʤʫ ʵʪʘʧʫ ʥʘ ʩʪʘʜʠʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʢʘʤʝ-

ʨʘʣʴʥʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʠʟ ʠʤʝʶʱʠʭʩʷ ʚ ʥʘʣʠ-

ʯʠʠ ʮʠʬʨʦʚʳʭ ʢʦʩʤʦʩʥʠʤʢʦʚ ʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ, ʚ ʭʦʜʝ ʢʦ-

ʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ: ʫʩʪʘʥʦʚʣʝʥʠʝ ʛʨʘʥʠʮ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ; ʧʦʠʩʢ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʲʝʢʪʦʚ (ʩʠʩʪʝʤ ʣʝʩʥʳʭ ʧʦʣʦʩ); ʩʦ-

ʩʪʘʚʣʝʥʠʝ ʦʙʟʦʨʥʦʡ ʢʦʩʤʦʬʦʪʦʢʘʨʪʳ (ʨʠʩ. 1).  
 

 

ʈʠʩ. 1. ʂʦʩʤʦʢʘʨʪʘ ʊʠʤʘʰʝʚʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ 

 

ʂʦʩʤʦʢʘʨʪʘ ʦʪʨʘʞʘʝʪ ʩʦʚʨʝʤʝʥʥʫʶ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʩʠʪʫʘʮʠʶ 

ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʣʝʩʥʳʭ ʧʦʣʦʩ, ʠʭ ʦʨʠʝʥʪʘʮʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʦʩʧʦʜʩʪʚʫʶʱʠʭ ʥʘ-

ʧʨʘʚʣʝʥʠʡ ʚʨʝʜʦʥʦʩʥʳʭ ʚʝʪʨʦʚ, ʩʪʝʧʝʥʴ ʟʘʚʝʨʰʸʥʥʦʩʪʠ ʩʠʩʪʝʤʳ 
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ʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʦʙʱʫʶ ʟʘʱʠʪʥʫʶ ʣʝʩʠʩʪʦʩʪʴ ʪʝʨ-

ʨʠʪʦʨʠʠ ʠ ʪ. ʜ. 

ʅʘ ʩʪʘʜʠʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʪʘʢʞʝ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʢʦʩʤʦʩʥʠʤʢʦʚ ʚ 

ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ENVI ʩ ʮʝʣʴʶ ʚʳʜʝʣʝʥʠʷ ʟʘʱʠʪʥʳʭ ʣʝʩ-

ʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʢʘʢ ʦʪʜʝʣʴʥʦʛʦ ʦʙʲʝʢʪʘ. ɺ ʭʦʜʝ ʜʘʥʥʦʡ ʧʨʦʮʝʜʫ-

ʨʳ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʟʜʝʣʝʥʠʝ ʥʘʩʘʞʜʝʥʠʡ ʧʦ ʧʦʨʦʜʥʦʤʫ 

ʩʦʩʪʘʚʫ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʣʝʩʥʳʭ 

ʤʘʩʩʠʚʦʚ, ʢʦʛʜʘ ʚʩʪʨʝʯʘʝʪʩʷ ʩʦʯʝʪʘʥʠʝ ʭʚʦʡʥʳʭ ʠ ʣʠʩʪʚʝʥʥʳʭ 

ʧʦʨʦʜ. ɺ ʣʝʩʥʳʭ ʧʦʣʦʩʘʭ, ʩʦʩʪʦʷʱʠʭ ʣʠʙʦ ʠʟ ʣʠʩʪʚʝʥʥʳʭ, ʣʠʙʦ ʠʟ 

ʭʚʦʡʥʳʭ ʧʦʨʦʜ, ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʧʦʨʦʜʳ ʟʘʪʨʫʜʥʝʥʦ ʚ ʩʚʷʟʠ ʩ ʦʜʥʦ-

ʨʦʜʥʦʩʪʴʶ ʧʦʣʦʛʘ ʥʘʩʘʞʜʝʥʠʡ ʠ ʤʘʣʦʡ ʧʣʦʱʘʜʴʶ ʨʘʟʤʝʱʝʥʠʷ. 

ɺ ʭʦʜʝ ʧʦʣʝʚʦʛʦ ʵʪʘʣʦʥʠʨʦʚʘʥʠʷ ʢʦʩʤʦʩʥʠʤʢʦʚ ʚʳʩʦʢʦʛʦ ʨʘʟ-

ʨʝʰʝʥʠʷ ʥʘ ʪʘʢʩʘʮʠʦʥʥʦ-ʜʝʰʠʬʨʦʚʦʯʥʳʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʠ 

ʢʘʤʝʨʘʣʴʥʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʣʠ ʜʝʰʠʬʨʦʚʦʯʥʳʝ 

ʧʨʠʟʥʘʢʠ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʩʦʩʪʘʚʠʣʠ ʙʘʟʫ 

ʵʪʘʣʦʥʦʚ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʩʭʝʤ ʩʤʝʰʝʥʠʷ ʣʝʩʥʳʭ ʧʦʣʦʩ (ʨʠʩ. 2), 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʦʩʪʦʷʥʠʝ ʥʘʩʘʞʜʝʥʠʡ ʚ ʜʘʥʥʳʡ ʚʦʟʨʘʩʪʥʦʡ 

ʧʝʨʠʦʜ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ. 

ʉʪʝʨʝʦʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʢʦʩʤʦʩʥʠʤʢʦʚ 

ʧʨʦʠʟʚʦʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ "ʊʘʣʢʘ", 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʘʵʨʦʩʥʠʤʢʦʚ ʠ ʢʦʩʤʦʩʥʠʤʢʦʚ 

Ikonos, Quick Bird ʠ SPOT-5. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʨʦʝʢʮʠʠ ʧʦʣʦʛʘ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʧʨʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʠ ʣʝʩʥʳʭ ʧʦʣʦʩ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʧʨʠʟʥʘ-

ʢʘʤʠ ʷʚʣʷʶʪʩʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʝʢʮʠʡ ʢʨʦʥ 

(ʬʦʨʤʘ ʠ ʨʘʟʤʝʨʳ) ʠ ʭʘʨʘʢʪʝʨ ʠʭ ʨʘʟʤʝʱʝʥʠʷ ʚ ʧʦʣʦʛʝ, ʥʘ ʦʩʥʦʚʘ-

ʥʠʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʪʦʯʥʦ ʫʩʪʘʥʦʚʠʪʴ ʧʦʨʦʜʥʳʡ ʩʦʩʪʘʚ ʥʘʩʘʞʜʝ-

ʥʠʷ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʜʦʣʶ ʫʯʘʩʪʠʷ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ 

ʧʦʨʦʜ.. ɺʳʜʝʣʠʪʴ ʨʘʟʣʠʯʥʳʝ ʧʦʨʦʜʳ ʚ ʧʦʣʦʛʝ ʤʦʞʥʦ ʧʦ ʪʦʥʫ ʧʨʦ-

ʝʢʮʠʡ ʢʨʦʥ, ʥʦ ʥʝ ʚʩʝʛʜʘ ʜʦʩʪʦʚʝʨʥʦ, ʪʘʢ ʢʘʢ ʪʦʥ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘ-

ʢʦʤ, ʟʘʚʠʩʷʱʠʤ ʦʪ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩʲʸʤʢʠ [1] . 

ɼʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʥʘʩʘʞʜʝʥʠʷ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʧʦ-

ʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʳʭ ʧʦʣʦʩ ʧʦ ʝʛʦ ʩʦʭʨʘʥʥʦʩʪʠ ʥʘ 

ʦʩʥʦʚʝ ʛʠʩʪʦʛʨʘʤʤʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʠʢʩʝʣʝʡ ʧʦ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʧʦʣʦʛʘ. ʇʦ ʜʘʥʥʦʤʫ ʩʧʦʩʦʙʫ ʧʦʣʫʯʝʥ ʧʘ-

ʪʝʥʪ ʈʌ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ [4]. ʉʫʪʴ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 
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ʩʣʝʜʫʶʱʝʤ. ʇʦʣʦʛ ʥʦʨʤʘʣʴʥʦʛʦ ʩʦʤʢʥʫʪʦʛʦ ʥʘʩʘʞʜʝʥʠʷ ʠ ʧʦʣʦʛ 

ʨʘʩʧʘʜʘʶʱʝʛʦʩʷ ʥʘʩʘʞʜʝʥʠʷ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʷʨʢʦʩʪʠ. ʕʪʠ ʦʪʣʠʯʠʷ ʚʠʜʥʳ ʥʘ ʛʠʩʪʦʛʨʘʤʤʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʠʢ-

ʩʝʣʝʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʣʝʩʥʦʡ 

ʧʦʣʦʩʳ ʧʦ ʩʨʝʜʥʝʤʫ ʟʥʘʯʝʥʠʶ ʬʦʪʦʪʦʥʘ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 2. ʌʦʪʦʵʪʘʣʦʥ ʣʝʩʥʦʡ ʧʦʣʦʩʳ: ɸ ï ʢʦʩʤʦʩʥʠʤʦʢ;  

ɹ ï ʚʝʨʪʠʢʘʣʴʥʳʡ ʧʨʦʬʠʣʴ; ɺ ï ʦʙʩʪʘʥʦʚʢʘ ʚʥʫʪʨʠ ʧʦʣʦʩʳ 

 

ɼʣʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʩʪʦʷʥʠʷ ʥʘʩʘʞʜʝʥʠʡ ʥʘʤʠ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 6-ʙʘʣʣʴʥʘʷ ʰʢʘʣʘ ʣʝʩʦʚʦʜʩʪʚʝʥʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʦʡ 

ʦʮʝʥʢʠ ʘʢʘʜʝʤʠʢʘ ɽ.ʉ. ʇʘʚʣʦʚʩʢʦʛʦ [3], ʫʯʠʪʳʚʘʶʱʘʷ ʩʦʩʪʘʚ ʧʦ-

ʨʦʜ, ʚʳʩʦʪʫ ʠ ʢʦʥʩʪʨʫʢʮʠʶ ʥʘʩʘʞʜʝʥʠʡ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʣʝʩʦʨʘʩ-

ʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ. 

ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʧʦʣʝʚʦʛʦ ʵʪʘʣʦʥʠʨʦʚʘʥʠʷ ʠ ʢʘʤʝʨʘʣʴʥʦʛʦ ʜʝ-

ʰʠʬʨʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʘ ʩʦʟʜʘʥʘ ʘʛʨʦ-

ʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʘʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʊʠʤʘʰʝʚʩʢʦʛʦ 

ʨʘʡʦʥʘ ʥʘ ʙʘʟʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʘʢʝʪʘ çMapInfoè. ɺ ʥʝʡ ʩʦʜʝʨʞʠʪ-

ʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʢʘʨʪʦʛʨʘʬʠʯʝ-

ʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʪʘʢʩʘʮʠʦʥʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʢʘʞʜʦʡ ʣʝʩʥʦʡ ʧʦʣʦʩʳ. ɺ ʜʘʥʥʦʡ 
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ɻʀʉ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʦʣʝʟʘʱʠʪʥʳʭ 

ʣʝʩʥʳʭ ʧʦʣʦʩ (ʨʠʩ. 3), ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʧʨʦʩʪʨʘʥʩʪ-

ʚʝʥʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʥʘʩʘʞʜʝʥʠʡ ʠ ʦʧʨʝʜʝʣʠʪʴ ʚʠʜʳ, ʦʙʲʸʤʳ ʠ 

ʦʯʝʨʸʜʥʦʩʪʴ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʣʝʩʥʳʭ ʧʦʣʦʩ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʧʨʠʚʷʟʢʦʡ ʢ ʢʘʞʜʦʤʫ ʥʘʩʘʞʜʝʥʠʶ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 3. ʂʘʨʪʘ ʩʠʩʪʝʤʳ ʧʦʣʝʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩ ʉʍʇ "ʂʫʙʘʥʝʮ" 

ʊʠʤʘʰʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ 

 

ʊʦ ʝʩʪʴ, ʟʥʘʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʣʝʩʥʦʡ ʧʦʣʦʩʳ, 

ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʪʦʯʥʳʝ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʤʝʨʦʧʨʠʷʪʠʷ ʥʝ ʧʦ 

ʚʩʝʤʫ ʧʨʦʬʠʣʶ ʥʘʩʘʞʜʝʥʠʷ, ʘ ʪʦʣʴʢʦ ʚ ʝʛʦ ʭʫʜʰʠʭ ʧʦ ʩʦʩʪʦʷʥʠʶ 

ʫʯʘʩʪʢʘʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʘʷ ɻʀʉ 

ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚ ʘʢʪʫʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ʩ ʪʘʢ-

ʩʘʮʠʦʥʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʦ ʢʘʞʜʦʡ ʣʝʩʥʦʡ ʧʦ-

ʣʦʩʝ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʧʝʨʘʪʠʚ-
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ʥʦʝ ʚʥʝʩʝʥʠʝ ʪʝʢʫʱʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʡ ʨʦʩʪ ʥʘʩʘʞʜʝ-

ʥʠʡ ʠ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʅʘ ʙʘʟʝ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʪʠʚ-

ʥʦʡ ɻʀʉ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʝʜʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʥʘ-

ʩʘʞʜʝʥʠʡ ʠ ʦʙʥʦʚʣʝʥʠʝ ʣʝʩʥʳʭ ʢʘʨʪ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʝ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʘ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʨʘʟʣʠʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʯʝʨʝʟ ʩʠʩʪʝʤʫ 

ʧʨʦʛʨʘʤʤʥʳʭ ʟʘʧʨʦʩʦʚ ʜʣʷ ʘʥʘʣʠʟʘ, ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʧʣʘʥʠ-

ʨʦʚʘʥʠʷ ʚʝʜʝʥʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 
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ʈɽɿʖʄɽ 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢ-

ʩʘ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʂʦʥʮʝʧʮʠʝʡ ʠ 

ʦʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʥʘ 

ʧʝʨʠʦʜ 2004ï2015 ʛʛ.è, çʃʝʩʥʳʤ ʧʣʘʥʦʤ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʥʘ ʧʝʨʠʦʜ ʜʦ 

2018 ʛʦʜʘè ʠ çʉʪʨʘʪʝʛʠʝʡ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʥʘ ʧʝʨʠʦʜ ʜʦ 2020 ʛʦʜʘè ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʚʝʜʫʱʠʭ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʝʛʠʦ-

ʥʘʣʴʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ.  

ʂ ʣ ʶ ʯ ʝ ʚ ʳ ʝ  ʩ ʣ ʦ ʚ ʘ :  ʣʝʩʥʦʡ ʢʦʤʧʣʝʢʩ, ʩʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ, ʨʘʩ-

ʯʝʪʥʘʷ ʣʝʩʦʩʝʢʘ, ʣʝʩʦʩʳʨʴʝʚʳʝ ʨʝʩʫʨʩʳ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ, ʠʥʪʝʥ-

ʩʠʚʥʦʝ ʣʝʩʦʚʳʨʘʱʠʚʘʥʠʝ 

 

SUMMARY 

A strategy of Krasnoyarsk forest complex development 

V.A. Sokolov, ɸ.ɸ. Onuchin, ʆ.P. Vtyurina, N.V. Sokolova, ɸ.ɸ. Kuchmistov 

(V.N. Sukachev Institute of Forest SB RAS, Krasnoyarsk) 

Basic approaches for developing of Krasnoyarsk forest sector are proposed for the 

period of time till 2030. The strategy continues çConcept and Basic Ways of Kras-

noyarsk Forest Sector Development in the Period of 2004ï2015è, çForest Plan of 

Krasnoyarsk Region for the Period of Time till 2018è and çStrategy of Russian Fed-

eration Forest Complex Development for the Period of Time till 2020è. It supposed to 

get involved leading regional experts of science and technology. 

K e y  w o r d s :  forest complex, strategy of development, annual allowable 

cut, forest resources, economical accessibility intensive forest growing 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʨʘʟʣʠʯʥʳʝ ʢʦʥʮʝʧʮʠʠ ʠ 

ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʝʸ 

ʩʫʙʲʝʢʪʦʚ. ʂ ʩʦʞʘʣʝʥʠʶ, ʵʪʠ ʜʦʢʫʤʝʥʪʳ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʥʘʧʨʘʚʣʝʥʳ 

ʥʘ ʨʘʟʚʠʪʠʝ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʃʇʂ), ʪ. ʝ. ʜʨʝʚʝʩʠ-

ʥʦʧʦʣʴʟʦʚʘʥʠʝ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʥʝʜʦʧʦʥʠʤʘʥʠʝʤ ʩʫʪʠ ʪʝʨʤʠʥʘ çʣʝʩ-

ʥʦʡ ʢʦʤʧʣʝʢʩè, ʦ ʯʝʤ ʤʳ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʠʩʘʣʠ [2, 4, 5-7]. 
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ʃʝʩʥʦʡ ʢʦʤʧʣʝʢʩ ʈʦʩʩʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʪʦʠʪ ʠʟ ʧʷʪʠ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʦʩʥʦʚʥʳʭ ʙʣʦʢʦʚ: 

1) ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ, ʦʭʨʘʥʫ, ʟʘʱʠʪʫ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʣʝʩʦʚ; 

2) ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʚ ʦʩʥʦʚʥʦʤ 

ʜʨʝʚʝʩʥʳʝ ʨʝʩʫʨʩʳ; 

3) ʧʨʦʤʳʩʣʦʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʩʦʚ, ʢʦʪʦʨʦʝ ʚ ʂʨʘʩʥʦʷʨ-

ʩʢʦʤ ʢʨʘʝ, ʦʩʦʙʝʥʥʦ ʚ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ, ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝ-

ʥʠʝ ʜʣʷ ʢʦʨʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ (ʦʭʦʪʘ, ʩʙʦʨ ʜʠʢʦʨʘʩʪʫʱʠʭ ʷʛʦʜ, 

ʛʨʠʙʦʚ, ʦʨʝʭʦʚ ʠ ʜʨ.); 

4) ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʩʦʚ ʧʦʜ ʧʘʩʪʙʠʱʘ, 

ʣʝʩʥʳʭ ʟʝʤʝʣʴ ï ʧʦʜ ʩʝʥʦʢʦʩʳ, ʩʘʜʳ, ʦʛʦʨʦʜʳ, ʧʘʰʥʠ, ʜʣʷ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʨʤʦʚ ʠ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ; 

5) ʙʠʦʩʬʝʨʥʦʛʦ, ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ, ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʥʝʩʳʨʴʝ-

ʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʩʦʚ. 

ɺ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ 

ʠʤʝʝʪ ʚʪʦʨʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʥʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚʳʭʦʜʷʪ 

ʜʨʫʛʠʝ ʙʣʦʢʠ. ɺʧʨʦʯʝʤ, ʙʠʦʩʬʝʨʥʘʷ ʨʦʣʴ ʣʝʩʦʚ ʚʩʝʛʜʘ ʙʫʜʝʪ 

ʩʪʦʷʪʴ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʨʠʩʢʦʚ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʷʚʣʷ-

ʝʪʩʷ ʧʝʨʝʦʮʝʥʢʘ ʣʝʩʦʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʘʷ ʦʩʦʙʝʥʥʦ ʥʝʜʦ-

ʧʫʩʪʠʤʘ ʧʨʠ ʨʘʟʚʠʪʠʠ ʃʇʂ ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ. 

ʊʨʘʜʠʮʠʦʥʥʦ ʛʨʫʙʦʡ ʦʰʠʙʢʦʡ ʷʚʣʷʝʪʩʷ ʟʘʚʳʰʝʥʠʝ ʜʝʡʩʪʚʫʶ-

ʱʝʡ ʨʘʩʯʸʪʥʦʡ ʣʝʩʦʩʝʢʠ, ʦʧʨʝʜʝʣʸʥʥʦʡ ʧʦ ʤʝʪʦʜʠʢʝ ʩʦʚʝʪʩʢʠʭ 

ʚʨʝʤʝʥ (1987). ʅʘʧʨʠʤʝʨ, ʧʦ ʜʘʥʥʳʤ ʀʥʩʪʠʪʫʪʘ ʣʝʩʘ ʉʆ ʈɸʅ, 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʜʦʩʪʫʧʥʘʷ ʨʘʩʯʸʪʥʘʷ ʣʝʩʦʩʝʢʘ ʧʦ ʂʨʘʩʥʦʷʨʩʢʦʤʫ 

ʢʨʘʶ, ʚʢʣʶʯʘʷ ʕʚʝʥʢʠʶ, ʩʦʩʪʘʚʣʷʝʪ 26,8 ʤʣʥ ʤ
3
 (34,6% ʦʪ ʜʝʡʩʪ-

ʚʫʶʱʝʡ), ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʭʚʦʡʥʳʤ ï 21,4 ʤʣʥ ʤ
3
 [2, 4, 6]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʥʘʯʠʥʘ-

ʝʪ ʨʘʟʨʘʙʦʪʢʫ ʩʪʨʘʪʝʛʠʠ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦ-

ʛʦ ʨʘʟʚʠʪʠʷ ʥʘ ʩʨʦʢ ʜʦ 2030 ʛʦʜʘ. ʄʘʪʝʨʠʘʣʘʤʠ ʵʪʦʡ ʩʪʨʘʪʝʛʠʠ ʧʦ 

ʃʇʂ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʟʘʛʦʪʦʚʢʠ ʜʝʣʦʚʦʡ ʜʨʝʚʝʩʠ-

ʥʳ ʜʦ 33,6 ʤʣʥ ʤ
3
 (ʚ ʣʠʢʚʠʜʝ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ 37,6 ʤʣʥ ʤ

3
). ʇʨʝʜ-

ʧʦʣʘʛʘʝʪʩʷ ʩʲʸʤ ʜʨʝʚʝʩʠʥʳ ʩ 1 ʛʘ ʣʝʩʥʦʡ ʧʣʦʱʘʜʠ ʜʦ 1,6 ʤ
3
. ʆʙ-

ʱʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʨʝʚʝʩʠʥʳ ʩ 1 ʛʘ ʣʝʩʦʧʦʢʨʳʪʦʡ ʧʣʦʱʘʜʠ (ʵʪʦ 

ʙʫʜʝʪ ʧʨʘʚʠʣʴʥʝʝ) ʥʝ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ ʩʨʝʜʥʠʡ ʧʨʠʨʦʩʪ ʥʘ 1 ʛʘ, 

ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʣʷʝʪ 1,3 ʤ
3
, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʭʚʦʡʥʳʤ ï 1,2 ʤ

3
. ʉʨʘʚ-
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ʥʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩ ʣʝʩʦʨʝʩʫʨʩʥʳʤʠ ʩʪʨʘʥʘʤʠ ɽʚʨʦʧʳ ʥʝ 

ʠʤʝʝʪ ʩʤʳʩʣʘ ʠʟ-ʟʘ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʝʩʦʚ. 

ɺ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʧʨʠʚʦʜʠʪʩʷ ʫʪʚʝʨʞʜʝʥʠʝ ʦ çʥʝ-

ʦʩʚʘʠʚʘʝʤʳʭ ʨʝʩʫʨʩʘʭ ʜʨʝʚʝʩʠʥʳè ʚ ʯʝʪʳʨʝʭ ʨʘʡʦʥʘʭ ʅʠʞʥʝʛʦ 

ʇʨʠʘʥʛʘʨʴʷ (ɹʦʛʫʯʘʥʩʢʠʡ, ɽʥʠʩʝʡʩʢʠʡ, ʄʦʪʳʛʠʥʩʢʠʡ, ʂʝʞʝʤ-

ʩʢʠʡ) ʚ ʨʘʟʤʝʨʝ ʜʦ 23 ʤʣʥ ʤ
3
, ʯʪʦ ʚ ʢʦʨʥʝ ʥʝʚʝʨʥʦ. ʕʢʦʥʦʤʠʯʝʩʢʠ 

ʜʦʩʪʫʧʥʘʷ ʨʘʩʯʸʪʥʘʷ ʣʝʩʦʩʝʢʘ ʧʦ ʵʪʠʤ ʨʘʡʦʥʘʤ ʨʘʚʥʘ 15,7 ʤʣʥ ʤ
3
, 

ʚ ʪʦʤ ʯʠʩʣʝ ʭʚʦʡʥʳʭ ï 13,7 ʤʣʥ ʤ
3
, ʘ ʨʝʟʝʨʚ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʨʫ-

ʙʦʢ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 6 ʤʣʥ ʤ
3
. 

ʊʘʢʘʷ ʦʨʠʝʥʪʠʨʦʚʢʘ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʝʜʸʪ ʢ ʩʢʨʳʪʳʤ ʧʝʨʝʨʫ-

ʙʘʤ ʨʘʩʯʸʪʥʦʡ ʣʝʩʦʩʝʢʠ, ʯʪʦ ʨʝʛʫʣʷʨʥʦ ʧʨʘʢʪʠʢʦʚʘʣʦʩʴ ʚ ʩʦʚʝʪ-

ʩʢʠʡ ʧʝʨʠʦʜ, ʧʨʠʚʦʜʠʣʦ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʠʩʯʝʨʧʘʥʠʶ ʵʢʩ-

ʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʬʦʥʜʘ ʠ ʧʝʨʝʙʘʟʠʨʦʚʘʥʠʶ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʥʝʛʘʪʠʚʥʳʤʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʦʩʣʝʜ-

ʩʪʚʠʷʤʠ ʠ ʧʨʦʪʠʚʦʨʝʯʠʪ ʧʨʠʥʮʠʧʘʤ ʧʦʩʪʦʷʥʩʪʚʘ ʣʝʩʦʧʦʣʴʟʦʚʘ-

ʥʠʷ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʝʨʤʠʥ çʵʢʦʥʦʤʠʯʝʩʢʠ ʜʦʩʪʫʧʥʘʷ ʨʘʩ-

ʯʝʪʥʘʷ ʣʝʩʦʩʝʢʘè, ʢʦʪʦʨʳʡ ʦʪʨʘʞʘʝʪ ʩʫʱʝʩʪʚʫʶʱʠʡ ʫʨʦʚʝʥʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʜʨʝʚʝʩʠʥʳ ʚ ʣʝʩʥʦʤ ʢʦʤʧʣʝʢʩʝ, ʙʳʣ ʚʚʝʜʝʥ ʣʝʩʦʫʩʪ-

ʨʦʠʪʝʣʴʥʦʡ ʠʥʩʪʨʫʢʮʠʝʡ (1995), ʥʦ ʤʝʪʦʜʠʢʘ ʝʸ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝ 

ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ. ɿʘʪʝʤ ʧʦʩʣʝ ʧʨʠʥʷʪʠʷ ʥʦʚʦʛʦ ʃʝʩʥʦʛʦ ʢʦʜʝʢʩʘ 

ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʠʤ ʣʝʩʦʫʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʩʪ-

ʨʫʢʮʠʠ ʠ ʧʦʨʷʜʢʘ ʠʩʯʠʩʣʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʣʝʩʦʩʝʢ ʵʪʦ ʧʦʥʷʪʠʝ ʠʩ-

ʯʝʟʣʦ (ʧʦ ʚʩʝʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʩʦʟʥʘʪʝʣʴʥʦ). 

ɼʦʩʪʫʧʥʦʩʪʴ ʨʝʩʫʨʩʦʚ ʥʝ ʩʪʘʪʠʯʥʘ. ʇʦ ʤʝʨʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜ-

ʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʡ (ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʥʘʩʘʞʜʝʥʠʡ, 

ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʣʝʩʦʚʦʟʥʳʭ ʜʦʨʦʛ ʠ 

ʪ. ʜ.) ʫʪʦʯʥʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ. 

ʂʨʠʟʠʩ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʥʫʞʜ ʨʝʛʠʦʥʘ ʠ ʩʪʨʘʥʳ ʣʝʩʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ ʠ ʥʠʟʢʘʷ ʜʦʭʦʜʥʦʩʪʴ ʣʝʩʥʦʛʦ ʩʝʢʪʦʨʘ ʈʦʩʩʠʠ ʚ ʮʝ-

ʣʦʤ ï ʠʥʜʠʢʘʪʦʨ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʦʜʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʘʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ. ʄʥʦʛʠʝ 

ʪʨʘʜʠʮʠʦʥʥʦ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʳʝ ʨʝʛʠʦʥʳ ʈʦʩʩʠʠ ʩʪʦʣʢʥʫ-

ʣʠʩʴ ʩ ʪʝʤ, ʯʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʜʦʩʪʫʧʥʦʛʦ ʣʝʩʘ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ 

ʤʝʥʴʰʝ ï ʥʘ ʬʦʥʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʬʘʢʪʠʯʝʩʢʦʛʦ ʥʝʜʦʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʨʘʩʯʝʪʥʦʡ ʣʝʩʦʩʝʢʠ. ʇʦʜʦʙʥʘʷ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ 

ʠ ʚ ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ. 
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ʇʦʢʘʟʘʪʝʣʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʯʸʪʥʦʡ ʣʝʩʦʩʝʢʠ ʩʥʠʞʘʝʪʩʷ 

ʥʝ ʧʦ ʧʨʠʯʠʥʝ ʥʝʜʦʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ. ʕʪʦ ʷʚʣʷ-

ʝʪʩʷ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʬʘʢʪʠʯʝʩʢʦʛʦ ʠʩʯʝʨʧʘʥʠʷ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠ ʜʦʩʪʫʧʥʦʛʦ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʠ ʛʣʫʙʦʯʘʡʰʝʛʦ ʢʨʠʟʠʩʘ ʩʫʱʝ-

ʩʪʚʦʚʘʚʰʝʡ ʚ ʧʨʦʰʣʦʤ ʩʪʦʣʝʪʠʠ ʵʢʩʪʝʥʩʠʚʥʦʡ ʤʦʜʝʣʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʙʦʛʘʪʩʪʚ. ʊʨʘʜʠʮʠʦʥʥʦʝ çʧʠʦʥʝʨʥʦʝ ʦʩ-

ʚʦʝʥʠʝè ʣʝʩʦʚ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʣʝʩʥʳʝ ʨʝʩʫʨʩʳ ʈʦʩʩʠʠ ʙʳ-

ʣʠ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʩʤʳʩʣʝ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʜʦʨʚʘʥʳ: ʟʘ ʧʝʨʠ-

ʦʜ ʩ 1965 ʧʦ 1999 ʛ. ʜʦʣʷ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʚ ʦʙʱʝʡ ʨʘʩʯʝʪʥʦʡ ʣʝ-

ʩʦʩʝʢʝ ʩʥʠʟʠʣʘʩʴ ʩ 66,6 ʜʦ 56,9% [3]. ʉʭʦʞʝʝ ʧʦʣʦʞʝʥʠʝ ʜʝʣ ʠ ʚ 

ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ, ʛʜʝ ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʠʩʪʦʱʝʥʳ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠ ʮʝʥʥʳʝ ʭʚʦʡʥʳʝ ʣʝʩʘ ʚ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʭ ʨʘʡʦʥʘʭ ï 

ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʶʞʥʦʡ ʯʘʩʪʷʭ ʢʨʘʷ. 

ʋʪʦʯʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʝʩʫʨʩʥʦʡ ʙʘ-

ʟʳ ʥʝʠʩʪʦʱʠʪʝʣʴʥʦʛʦ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʣʶʙʦʡ ʠʤʝʶʱʝʡ ʩʤʳʩʣ ʦʮʝʥʢʠ ʧʦʪʝʥ-

ʮʠʘʣʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʨʝʚʝʩʠʥʳ ʚ ʨʝʛʠʦʥʝ. ʉʨʦʯʥʦ ʪʨʝʙʫʝʪʩʷ ʧʦʜ-

ʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʚʦʟ-

ʨʘʩʪʥʳʭ ʢʣʘʩʩʦʚ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠ ʜʦʩʪʫʧʥʳʭ ʣʝʩʘʭ, ʢʦʪʦʨʳʝ ʵʢʦ-

ʣʦʛʠʯʝʩʢʠ ʧʦʜʭʦʜʷʪ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ ï ʩ ʮʝʣʴʶ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʜʣʷ ʟʘʛʦʪʦʚʢʠ 

ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ. ɺ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦ-

ʠʟʚʝʩʪʠ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʘʨʝʥʜʫʝʤʳʭ ʣʝʩʦʚ, ʯʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ 

ʢʦʤʤʝʨʯʝʩʢʠ ʚʳʛʦʜʥʳʝ ʦʙʲʸʤʳ ʟʘʛʦʪʦʚʢʠ ʜʨʝʚʝʩʠʥʳ ʠ ʠʥʚʝʩʪʠ-

ʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʡ. 

ɺʳʰʝʫʢʘʟʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʝʟʥʫʶ ʧʨʦʙʣʝ-

ʤʫ, ʢʦʪʦʨʫʶ ʥʝʚʦʟʤʦʞʥʦ ʨʝʰʠʪʴ ʙʝʟ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʣʝʩʦ-

ʫʩʪʨʦʡʩʪʚʘ. ʕʪʘ ʩʠʩʪʝʤʘ ʙʳʣʘ ʬʘʢʪʠʯʝʩʢʠ ʣʠʢʚʠʜʠʨʦʚʘʥʘ ʧʦʩʣʝ 

ʧʨʠʥʷʪʠʷ ʥʦʚʦʛʦ ʃʝʩʥʦʛʦ ʢʦʜʝʢʩʘ ʈʌ. ʆʪʢʘʟ ʦʪ ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚ-

ʣʷʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʣʝʩʘʭ (ʩʠʩʪʝʤʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʣʝʩʦʫʩʪʨʦʡʩʪ-

ʚʘ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʣʝʩʦʚ) ʝʩʪʴ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʚʨʝʜʠʪʝʣʴʩʪʚʦ, ʧʦ-

ʚʪʦʨʠʚʰʝʝ ʧʝʨʠʦʜ 30-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ʊʦʛʜʘ ʣʝʩʦʫʩʪʨʦʡʩʪ-

ʚʦ ʙʳʣʦ ʧʦʜʤʝʥʝʥʦ ʧʣʘʥʘʤʠ ʣʝʩʦʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʠ ʣʝʩʦʵʢʩʧʣʫʘʪʘ-

ʮʠʠ. ʕʪʦ ʙʳʣ ʧʝʨʠʦʜ ʢʨʘʡʥʝʛʦ ʫʧʘʜʢʘ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ [8]. 

ɺ ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ ʣʝʩʘ ʥʘ ʧʣʦʱʘʜʠ 146,5 ʤʣʥ ʛʘ (92 % ʣʝʩ-

ʥʦʛʦ ʬʦʥʜʘ) ʙʳʣʠ ʫʩʪʨʦʝʥʳ ʙʦʣʝʝ 10 ʣʝʪ ʥʘʟʘʜ. ʇʦʥʷʪʥʦ, ʯʪʦ ʠʥ-

ʬʦʨʤʘʮʠʷ ʦ ʥʠʭ ʥʦʩʠʪ ʥʝʦʧʨʝʜʝʣʸʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʝ ʤʦʞʝʪ ʩʣʫ-
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ʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʧʨʠʥʷʪʠʷ ʦʙʲʝʢʪʠʚʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʝʰʝ-

ʥʠʡ. ʇʦʵʪʦʤʫ ʨʘʩʯʸʪʳ ʠ ʧʨʦʛʥʦʟʳ ʚ ʩʬʝʨʝ ʦʨʛʘʥʠʟʘʮʠʠ ʣʝʩʦ-

ʫʧʨʘʚʣʝʥʠʷ ʠ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ ʙʫʜʫʪ ʥʝʠʟʙʝʞʥʦ ʠʤʝʪʴ ʛʘʜʘʪʝʣʴ-

ʥʳʡ ʭʘʨʘʢʪʝʨ. 

ɺ ʮʝʣʦʤ, ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ ʈʦʩʩʠʠ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦ ʵʢʩʪʝʥ-

ʩʠʚʥʦʤʫ ʧʫʪʠ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʦʪʯʘʩʪʠ ʦʙʲʝʢʪʠʚʥʳʤʠ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʤʠ ʧʨʠʯʠʥʘʤʠ ʠ ʢʘʞʫʱʠʤʩʷ ʠʟʙʳʪʢʦʤ ʠʣʠ, ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ, ʦʪʩʫʪʩʪʚʠʝʤ ʜʝʬʠʮʠʪʘ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʥʘ-

ʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʍʦʪʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʚʢʣʶʯʘʶʱʘʷ ʧʨʦʚʝʜʝʥʠʝ ʨʫʙʦʢ ʫʭʦʜʘ, ʧʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝ-

ʥʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ ʜʦʩʪʠʞʝʥʠʡ ʛʝʥʝʪʠʢʠ 

ʠ ʩʝʣʝʢʮʠʠ, ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʩʠʩʪʝʤʳ ʦʭʨʘʥʳ ʠ ʟʘʱʠʪʳ ʣʝʩʦʚ, ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦ-

ʚʳʩʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʣʝʩʦʚ [1]. 

ɺ ʣʝʩʥʳʭ ʧʣʘʥʘʭ ʩʠʙʠʨʩʢʠʭ ʩʫʙʲʝʢʪʦʚ ʈʌ ʠʥʪʝʥʩʠʚʥʦʝ ʣʝʩʦ-

ʚʳʨʘʱʠʚʘʥʠʝ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ, ʧʦʵʪʦʤʫ ʧʦʪʨʝʙʫʝʪʩʷ ʢʦʨʨʝʢʪʠ-

ʨʦʚʢʘ ʚ ʨʘʟʜʝʣʘʭ, ʢʘʩʘʶʱʠʭʩʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʩʦʚ ʚ ʣʝʩʦʩʪʝʧ-

ʥʦʡ ʟʦʥʝ ʠ ʯʘʩʪʠʯʥʦ ʚ ʶʞʥʦ-ʪʘʝʞʥʦʡ ʧʦʜʟʦʥʝ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦ-

ʜʠʤʦ ʜʝʪʘʣʴʥʦʝ ʚʳʷʚʣʝʥʠʝ ʬʦʥʜʘ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʝʢʦʥʩʪ-

ʨʫʢʪʠʚʥʦʛʦ ʬʦʥʜʘ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʠʥʪʝʥʩʠʚʥʦʤʫ 

ʣʝʩʦʚʳʨʘʱʠʚʘʥʠʶ. 

ʕʢʦʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʣʝʩʫ, ʢʦʪʦʨʳʡ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ 

ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʯʝʩʪ-

ʚʝʥʥʦ ʥʦʚʳʡ ʵʪʘʧ ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʃʝʩ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʙʲʝʢʪ, ʩʧʦʩʦʙʥʳʡ ʧʦʜʜʝʨʞʠʚʘʪʴ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠʡ ʙʘʣʘʥʩ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʝʜʠʥʠʮ ʨʘʟʣʠʯʥʦʛʦ ʨʘʥʛʘ, ʦʪ ʥʝ-

ʙʦʣʴʰʠʭ ʚʦʜʦʩʙʦʨʦʚ ʜʦ ʢʨʫʧʥʳʭ ʨʝʛʠʦʥʦʚ ʠ ʙʠʦʩʬʝʨʳ ʚ ʮʝ-

ʣʦʤ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪ-

ʚʦʚʘʪʴ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝ-
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ʩʢʠʭ ʬʫʥʢʮʠʡ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʙʝʟ ʢʦʪʦʨʦʡ ʥʝʚʦʟʤʦʞʥʘ ʦʨ-

ʛʘʥʠʟʘʮʠʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ. 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʤʝʪʦʜʦʚ ʢʦʣʠʯʝʩʪ-

ʚʝʥʥʦʡ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ 

ʜʘʩʪ ʥʘʜʝʞʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʚ ʨʫʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʫʧʨʘʚʣʝ-

ʥʠʶ ʣʝʩʘʤʠ, ʢʦʪʦʨʦʛʦ ʷʚʥʦ ʥʝʜʦʩʪʘʝʪ ʧʨʠ ʦʮʝʥʢʝ ʵʢʦʣʦʛʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʣʝʩʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʘʚʦʚʳʭ 

ʦʪʥʦʰʝʥʠʡ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʝ. ʕʪʦ ʧʦʟʚʦ-

ʣʠʪ ʧʝʨʝʡʪʠ ʦʪ ʜʝʢʣʘʨʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ 

ʢ ʧʦʥʠʤʘʥʠʶ ʪʦʛʦ, ʢʘʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʫʱʝʨʙ ʙʫʜʝʪ ʥʘʥʝʩʝʥ 

ʢʦʥʢʨʝʪʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠ ʠʟʲʷʪʠʠ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʦʙʲʸʤʘ 

ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ-

ʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʢʦʪʦʨʳʝ ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦ-

ʚʘʪʴ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʝ ʩʨʝʜʦʦʙʨʘʟʫʶʱʝʡ ʨʦʣʠ ʣʝʩʦʚ ʉʠʙʠʨʠ: 

¶ ʥʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʠʥʮʠʧʦʚ ʩʪʘʙʠʣʠʟʘʮʠʠ, ʘ ʚ ʜʘʣʴ-

ʥʝʡʰʝʤ ʠ ʫʩʠʣʝʥʠʷ ʚʦʜʦʦʭʨʘʥʥʦ-ʟʘʱʠʪʥʦʡ, ʘʪʤʦʩʬʝʨʥʦʡ, ʢʣʠʤʘ-

ʪʠʯʝʩʢʦʡ ʠ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʨʦʣʠ ʣʝʩʦʚ ʉʠʙʠʨʠ; 

¶ ʨʘʟʨʘʙʦʪʢʘ ʢʨʠʪʝʨʠʝʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʣʝʩʦʚ ʧʦ 

ʫʩʣʦʚʠʷʤ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʧʦʨʦʜʥʦʤʫ ʩʦʩʪʘʚʫ ʠ ʚʦʟʨʘʩʪʥʦʤʫ 

ʩʪʨʦʝʥʠʶ; 

¶ ʥʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʥʦʨʤ ʦʧʪʠʤʘʣʴʥʦʡ ʣʝʩʠʩʪʦʩʪʠ ʜʣʷ 

ʨʘʚʥʠʥʥʳʭ ʠ ʛʦʨʥʳʭ ʫʩʣʦʚʠʡ ʨʘʟʣʠʯʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ 

ʉʠʙʠʨʠ ʩ ʫʯʝʪʦʤ ʨʘʟʤʝʱʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʘʛʨʘʨʥʳʭ ʢʦʤ-

ʧʣʝʢʩʦʚ; 

¶ ʨʘʟʚʠʪʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʭ ʠ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʟʫʯʝʥʠʷ ʩʨʝʜʦʦʙʨʘʟʫʶʱʠʭ ʬʫʥʢʮʠʡ ʣʝʩʘ. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʩʣʝʜʫʝʪ ʨʘʟʨʘʙʦʪʘʪʴ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʥʘ ʧʝʨʠʦʜ ʜʦ 

2030 ʛʦʜʘ ʚ ʨʘʟʚʠʪʠʝ çʂʦʥʮʝʧʮʠʠ ʠ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟ-

ʚʠʪʠʷ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʥʘ ʧʝʨʠʦʜ 2004ï

2015 ʛʛ.è, çʃʝʩʥʦʛʦ ʧʣʘʥʘ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʥʘ ʧʝʨʠʦʜ ʜʦ 

2018 ʛʦʜʘè ʠ çʉʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2020 ʛʦʜʘè, ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʚʝʜʫʱʠʭ 
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ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘʫʢʠ ʠ ʧʨʘʢ-

ʪʠʢʠ. 
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SUMMARY 

Prospects for private forest growing in Kazakhstan 

V.N. Balahoncev (Kazakh Scientific Research Institute of Forestry) 

Provides information about the use of private entrepreneurship in the forestry sec-

tor in Kazakhstan. 

K e y  w o r d s: private forestry, forestry, restoration, production, credit, in-

vestment 

 

 

ɺ ʥʘʯʘʣʝ 90-ʭ ʚ ʂʘʟʘʭʩʪʘʥʝ, ʚ ʛʦʜʳ ʧʝʨʝʭʦʜʘ ʢ ʨʳʥʦʯʥʳʤ ʦʪ-

ʥʦʰʝʥʠʷʤ ï ʚ ʧʝʨʠʦʜ çʜʠʢʦʛʦ ʨʳʥʢʘè ï ʚʝʩʴ ʣʝʩʥʦʡ ʙʠʟʥʝʩ ʙʳʣ 

ʦʨʛʘʥʠʟʦʚʘʥ ʚʦʢʨʫʛ ʣʝʩʦʟʘʛʦʪʦʚʦʢ ʠ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ ʣʝʩʦʤʘʪʝ-

ʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʦʩʣʘʙʝʚʘʶʪ ʠ ʧʨʦʜʦʣʞʘʶʪʩʷ ʧʦ ʥʳʥʝʰʥʠʡ 

ʜʝʥʴ [1].  

ʇʦʩʪʝʧʝʥʥʦ ʢ ʵʪʦʤʫ ʚʠʜʫ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʧʨʠʙʘʚʠʣʠʩʴ ʠ 

ʜʨʫʛʠʝ, ʘ ʠʤʝʥʥʦ: 

¶ ʧʠʪʦʤʥʠʯʝʩʢʦʝ ʜʝʣʦ (ʚʳʨʘʱʠʚʘʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʩʝʷʥʮʝʚ 

ʠ ʩʘʞʝʥʮʝʚ ʜʝʢʦʨʘʪʠʚʥʳʭ ʜʨʝʚʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʦʨʦʜ ʜʣʷ 

ʥʫʞʜ ʚʥʫʪʨʠʛʦʨʦʜʩʢʠʭ ʠ ʚʥʫʪʨʠʧʦʩʝʣʢʦʚʳʭ ʦʟʝʣʝʥʠʪʝʣʴʥʳʭ ʨʘ-

ʙʦʪ); 

¶ ʣʘʥʜʰʘʬʪʥʳʡ ʜʠʟʘʡʥ (ʦʢʘʟʘʥʠʝ ʫʩʣʫʛ ʬʠʟʠʯʝʩʢʠʤ ʠ ʶʨʠ-

ʜʠʯʝʩʢʠʤ ʣʠʮʘʤ ʧʦ ʦʟʝʣʝʥʝʥʠʶ ʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ ʜʘʯʥʳʭ ʫʯʘʩʪ-

ʢʦʚ ʠ ʜʨʫʛʠʭ ʪʝʨʨʠʪʦʨʠʡ); 
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¶ ʜʦʣʛʦʩʨʦʯʥʘʷ ʘʨʝʥʜʘ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʣʝʩʦ-

ʟʘʛʦʪʦʚʦʢ, ʥʦ ʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ, ʩʧʦʨʪʠʚʥʦ-

ʪʫʨʠʩʪʠʯʝʩʢʠʭ, ʵʢʩʢʫʨʩʠʦʥʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʠ ʢʨʘʝʚʝʜʯʝʩʢʠʭ 

ʫʩʣʫʛ ʠ ʤʝʨʦʧʨʠʷʪʠʡ; 

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʜʨʝʚʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʧʦʙʦʯʥʳʭ ʧʦʣʴʟʦ-

ʚʘʥʠʡ (ʩʙʦʨ ʛʨʠʙʦʚ, ʧʣʦʜʦʚ ʠ ʷʛʦʜ, ʩʦʢʦʚ, ʞʠʚʠʮʳ, ʩʝʥʦʢʦʰʝʥʠʝ, 

ʧʘʩʪʴʙʘ ʩʢʦʪʘ, ʨʳʙʥʦʝ ʠ ʦʭʦʪʥʠʯʴʝ ʭʦʟʷʡʩʪʚʦ). 

ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʯʠʩʣʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʠʜʦʚ ʠ ʥʘʧʨʘʚʣʝ-

ʥʠʡ ʣʝʩʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʧʦʢʘ ʥʝ ʚʭʦʜʠʪ ʯʘʩʪʥʦʝ ʣʝʩʦ-

ʚʦʜʩʪʚʦ, ʢʦʪʦʨʦʝ ʦʙʦʟʥʘʯʝʥʦ ʚ ʃʝʩʥʦʤ ʢʦʜʝʢʩʝ ʈʝʩʧʫʙʣʠʢʠ ʂʘ-

ʟʘʭʩʪʘʥ ʢʘʢ ʚʘʞʥʳʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʫʪʴ ʫʚʝʣʠʯʝʥʠʷ ʣʝʩʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʩʪʨʘʥʳ. ʉʚʷʟʘʥʦ ʵʪʦ, ʚʦ-ʧʝʨʚʳʭ, ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʦʧʳʪʘ 

ʝʛʦ ʚʝʜʝʥʠʷ ʚ ʧʨʦʰʣʦʤ, ʚʦ-ʚʪʦʨʳʭ, ʩ ʜʦʚʦʣʴʥʦ ʜʣʠʪʝʣʴʥʳʤ ʭʘ-

ʨʘʢʪʝʨʦʤ ʧʦʣʫʯʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʠ ʧʦʣʝʟʥʳʭ ʩʚʦʡʩʪʚ ʣʝʩʘ, ʨʝʘʣʠ-

ʟʫʝʤʳʭ ʚ ʢʘʯʝʩʪʚʝ ʪʦʚʘʨʘ ʠʣʠ ʫʩʣʫʛ. ɺʝʜʴ ʚ ʙʠʟʥʝʩʝ ʮʠʢʣ ʦʙʦʨʦʪʘ 

ʢʘʧʠʪʘʣʘ ʠʛʨʘʝʪ ʛʣʘʚʥʫʶ ʨʦʣʴ, ʘ ʚ ʵʪʦʤ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʩʬʝʨʘ 

ʧʨʦʠʛʨʳʚʘʝʪ ʚʩʝʤ ʜʨʫʛʠʤ ʚʠʜʘʤ ʢʦʤʤʝʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʀʟʫʯʝʥʠʝ ʦʧʳʪʘ ʨʷʜʘ ʩʪʨʘʥ ʜʘʣʴʥʝʛʦ ʠ ʙʣʠʞʥʝʛʦ ʟʘʨʫʙʝʞʴʷ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʯʘʩʪʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ 

ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ ʚ ʥʠʭ ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʳ, ʥʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʦʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʙʘʟʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʝʩʦʚ. ʆʧʳʪ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʯʘʩʪʥʦʛʦ ʣʝʩʦʚʦʜʩʪʚʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʣʝʩʦʚʳʨʘʱʠʚʘʥʠʠ 

ʚ ʪʘʢʠʭ ʩʪʨʘʥʘʭ ʢʘʢ ʇʦʣʴʰʘ, ʂʠʪʘʡ, ʂʳʨʛʳʟʩʪʘʥ, ʄʦʥʛʦʣʠʷ, ʤʦ-

ʞʝʪ ʙʳʪʴ ʧʨʠʝʤʣʝʤ ʜʣʷ ʫʩʣʦʚʠʡ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʠ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʧʳʪ 

ʩʪʨʘʥ ʩ ʨʘʟʚʠʪʦʡ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʦʡ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʉʝʤʠʥʘʨʘ 

ʧʦ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʘʤʠ ʠ 

ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʪʨʘʥʘʭ ʩ ʧʝʨʝʭʦʜʥʦʡ ʵʢʦʥʦʤʠʢʦʡ, ʧʨʦʰʝʜʰʝ-

ʛʦ ʚ 2003 ʛ. ʚ ʄʦʩʢʚʝ ʩ ʫʯʘʩʪʠʝʤ ɺʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ [2].  ɹʳʣʘ ʫʯ-

ʪʝʥʘ ʪʘʢʞʝ ʩʧʝʮʠʬʠʢʘ ʣʝʩʦʚ ʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʨʝʩʧʫʙʣʠʢʠ, ʚ 

ʢʦʪʦʨʦʡ ʟʘʣʦʞʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʘʩʪʠʷ ï ʥʘʨʘʚʥʝ ʩ ʧʨʝʜʩʪʘʚʠʪʝ-

ʣʷʤʠ ʯʘʩʪʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʢʦʤʤʝʨʯʝ-

ʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ ʦʙʱʠʥʥʳʭ ʠʣʠ ʩʝʤʝʡʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ï ʚ ʚʳʧʦʣʥʝʥʠʠ ʚʩʝʛʦ ʩʧʝʢʪʨʘ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʙʦʪ, ʥʘʧʨʘʚ-

ʣʝʥʥʳʭ ʥʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʣʝʩʘ ʠ ʣʝʩʦʚʳʨʘʱʠʚʘʥʠʝ. ʅʦ ʦʙʷʟʘ-

ʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʣʠʯʠʝ ʢʦʥʢʫ-

ʨʝʥʪʥʦʡ ʩʨʝʜʳ ʠ ʥʦʨʤ ʯʘʩʪʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. 
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ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʂ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʃʝʩʥʦʛʦ ʢʦʜʝʢʩʘ [3],  ʧʨʝʜʫ-

ʩʤʦʪʨʝʣʦ ʨʘʟʚʠʪʠʝ ʯʘʩʪʥʦʛʦ ʣʝʩʦʚʦʜʩʪʚʘ ʯʝʨʝʟ ʣʝʩʦʚʳʨʘʱʠʚʘʥʠʝ 

ʥʘ ʙʘʟʝ ʟʝʤʝʣʴ ʠ ʩʨʝʜʩʪʚ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʶʨʠʜʠʯʝʩʢʠʭ ʠ ʬʠ-

ʟʠʯʝʩʢʠʭ ʣʠʮ. ɻʦʩʫʜʘʨʩʪʚʦ ʨʘʩʩʯʠʪʳʚʘʣʦ ʵʪʠʤʠ ʤʝʨʘʤʠ ʜʦʩʪʠʯʴ 

ʨʝʰʝʥʠʷ ʪʨʝʭ ʢʨʫʧʥʳʭ ʟʘʜʘʯ: ʫʙʝʨʝʯʴ ʤʘʣʦʯʠʩʣʝʥʥʳʝ ʣʝʩʘ ʦʪ 

ʨʘʟʜʝʣʘ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʘʩʭʠʱʝʥʠʷ, ʫʚʝʣʠʯʠʪʴ ʧʣʦʱʘʜʠ ʣʝʩʥʳʭ 

ʨʝʩʫʨʩʦʚ ʚ ʩʪʨʘʥʝ ʠ ʨʘʩʰʠʨʠʪʴ ʙʘʟʫ ʯʘʩʪʥʦʛʦ ʣʝʩʥʦʛʦ ʧʨʝʜʧʨʠ-

ʥʠʤʘʪʝʣʴʩʪʚʘ. ɺʝʜʴ ʷʩʥʦ, ʯʪʦ ʜʦʚʦʣʴʥʦ ʫʟʢʘʷ ʥʘ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʣʝʩʦʚʳʨʘʱʠʚʘʥʠʶ ʩʦ ʚʨʝʤʝʥʝʤ ʚʧʦʣʥʝ ʤʦʞʝʪ 

ʧʝʨʝʨʘʩʪʠ ʚ ʦʙʰʠʨʥʦʝ ʯʘʩʪʥʦʝ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʩʦʩʪʦʷʱʝʝ ʠʟ ʨʘʙʦʪ ʧʦ ʦʭʨʘʥʝ ʠ ʟʘʱʠʪʝ ʣʝʩʦʚ, ʫʭʦʜʫ ʟʘ ʥʠʤʠ, ʚʝ-

ʜʝʥʠʶ ʨʘʟʥʳʭ ʚʠʜʦʚ ʨʫʙʦʢ, ʧʝʨʝʨʘʙʦʪʢʝ, ʧʝʨʝʚʦʟʢʝ, ʭʨʘʥʝʥʠʶ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʜʨʝʚʝʩʠʥʳ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ.  

ɹʝʟʫʩʣʦʚʥʦ, ʯʘʩʪʥʦʝ ʣʝʩʦʚʳʨʘʱʠʚʘʥʠʝ ʩʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴʩʷ 

ʣʠʰʴ ʧʨʠ ʥʘʣʠʯʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʡ: ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ, 

ʩʚʦʙʦʜʥʳʭ ʟʝʤʝʣʴ, ʦʨʦʰʝʥʠʷ, ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʯʚ ʠ ʢʣʠʤʘʪʘ, 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʤʝʩʪʥʳʤ ʧʨʠʨʦʜʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʜʨʝʚʝʩʥʳʭ 

ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʝʭʥʠ-

ʢʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʠ, ʥʘʢʦʥʝʮ, ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʡ ʧʦʜʜʝʨʞʢʠ ʚ ʚʠʜʝ ʢʨʝʜʠʪʦʚ, ʜʦʪʘʮʠʡ, ʣʴʛʦʪ ʠ ʜʨ.  

ʇʨʠ ʥʘʣʠʯʠʠ ʜʘʥʥʳʭ ʫʩʣʦʚʠʡ ʯʘʩʪʥʦʝ ʣʝʩʦʚʳʨʘʱʠʚʘʥʠʝ ʧʨʝ-

ʚʨʘʪʠʪʩʷ ʚ ʦʜʥʦ ʠʟ ʥʦʚʳʭ ʠ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʝʜʧʨʠʥʠʤʘ-

ʪʝʣʴʩʪʚʘ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʘʩʰʠʨʝ-

ʥʠʶ ʧʣʦʱʘʜʝʡ ʣʝʩʦʚ ʠ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʨʝʩʧʫʙʣʠʢʠ, ʫʣʫʯʰʝʥʠʶ 

ʠ ʫʩʠʣʝʥʠʶ ʧʨʠʨʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʛʠʦʥʦʚ, 

ʦʙʝʩʧʝʯʝʥʠʶ ʟʘʥʷʪʦʩʪʠ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ 

ʞʠʟʥʠ ʥʘ ʩʝʣʝ. 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʨʘʟʚʠʪʠʷ ʯʘʩʪʥʦʛʦ ʣʝʩʦʚʳʨʘʱʠʚʘʥʠʷ ʫʧʦʣʥʦ-

ʤʦʯʝʥʥʦʤʫ ʦʨʛʘʥʫ ʧʦ ʣʝʩʘʤ ʠ ʣʝʩʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʈʝʩʧʫʙʣʠʢʠ ʂʘ-

ʟʘʭʩʪʘʥ ʪʨʝʙʫʝʪʩʷ ʧʨʠʥʷʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʨʳ ʧʦ ʧʨʝʪʚʦʨʝ-

ʥʠʶ ʚ ʞʠʟʥʴ ʧʦʣʦʞʝʥʠʷ ʃʝʩʥʦʛʦ ʢʦʜʝʢʩʘ ʈʂ ʦ ʨʘʟʚʠʪʠʠ ʯʘʩʪʥʦʛʦ 

ʣʝʩʦʚʳʨʘʱʠʚʘʥʠʷ, ʜʣʷ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ: 

¶ ʚʥʝʩʪʠ ʚ ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʂ ʧʨʝʜʣʦʞʝʥʠʷ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʠ ʧʦʨʷʜʢʘ ʠ ʚʠʜʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʪʦʚʘʨʦʧʨʦʠʟʚʦ-

ʜʠʪʝʣʝʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʥʘ ʨʘʟʚʠʪʠʝ ʣʝʩʦ-

ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʯʘʩʪʥʦʤ ʧʦʨʷʜʢʝ ʥʘ ʫʨʦʚʥʝ ʧʦʚʳʰʝʥʥʳʭ ʩʪʘʚʦʢ 

ʦʪ ʧʨʦʠʟʚʝʜʸʥʥʳʭ ʟʘʪʨʘʪ; 
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¶ ʧʨʦʚʝʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʨʘʙʦʪʫ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʠ ʫʪ-

ʚʝʨʞʜʝʥʠʶ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʥʦʨʤʘʪʠʚʦʚ ʟʘʪʨʘʪ ʥʘ ʧʦʩʝʚ 

ʠ ʧʦʩʘʜʢʫ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠʢʦʚ, ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʠ ʣʝʩʥʳʭ ʧʣʘʥʪʘ-

ʮʠʡ ʜʦ 8-10 ʣʝʪ ï ʧʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʦʙʣʘʩʪʷʤ ʠ ʦʩʥʦʚʥʳʤ ʣʝ-

ʩʦʦʙʨʘʟʫʶʱʠʤ ʧʦʨʦʜʘʤ ï ʜʣ̫ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʩʫʤʤ ʛʦ-

ʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ; 

¶ ʦʢʘʟʳʚʘʪʴ ʚʩʝʤ ʯʘʩʪʥʳʤ ʣʠʮʘʤ, ʟʘʥʠʤʘʶʱʠʤʩʷ ʚʳʨʘʱʠʚʘ-

ʥʠʝʤ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʠ ʣʝʩʥʳʭ ʧʣʘʥʪʘʮʠʡ, 

ʩʦʜʝʡʩʪʚʠʝ ʚ ʧʦʣʫʯʝʥʠʠ ʢʨʝʜʠʪʘ ʠʟ ʬʦʥʜʘ ʧʦʜʜʝʨʞʢʠ ʤʘʣʦʛʦ ʠ 

ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ ʠ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʚ ʩʪʨʘʭʦʚʘʥʠʠ ʧʦ-

ʩʝʚʦʚ ʚ ʧʠʪʦʤʥʠʢʘʭ, ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʠ ʣʝʩʥʳʭ ʧʣʘʥʪʘʮʠʡ. 
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ʈɽɿʖʄɽ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʥʝʣʝʛʘʣʴʥʦʛʦ ʦʙʦʨʦʪʘ ʜʨʝʚʝʩʠʥʳ ʚʦʟ-

ʤʦʞʥʦ ʧʨʠ ʥʘʣʠʯʠʠ ʤʝʪʦʜʠʢʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʝʩʪʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʨʫʙʣʝʥ-

ʥʦʡ ʜʨʝʚʝʩʠʥʳ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʟʘʜʘʯʠ ʧʨʝʜʣʘʛʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʤʝʪʦʜʠʢʠ, ʠʟ ʢʦʪʦʨʳʭ ï ʩ ʫʯʝʪʦʤ ʢʦʤʧʣʝʢʩʘ ʧʘʨʘʤʝʪʨʦʚ ï ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚ-

ʥʦʡ ʷʚʣʷʝʪʩʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʤʝʩʪʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʨʝʚʝʩʠʥʳ ʥʘ ʦʩʥʦʚʝ ʜʝʥʜ-

ʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦ ʟʘʜʘʥʠʶ ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʘʛʝʥʪʩʪʚʘ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʌ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʘʧʨʦʙʠʨʦʚʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʪʘʢʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʩʦʟʜʘʥ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥ-

ʥʦʡ ʟʘʜʘʯʠ.  

ʂ ʣ ʶ ʯ ʝ ʚ ʳ ʝ  ʩ ʣ ʦ ʚ ʘ: ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʷ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʤʝʩʪʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʨʝʚʝʩʠʥʳ, ʥʝʣʝʛʘʣʴʥʳʡ ʦʙʦʨʦʪ ʜʨʝʚʝ-

ʩʠʥʳ 

 

SUMMARY 

Identification of place of wood origin based on dendrochronological information 

is an innovative technology to control the legality of wood procurement 

S.B. Palchikov, D.E. Rumyantsev (Moscow State Forest University) 

Currently, prevention of illegal timber trade is possible if there is any method of 

identification of place of wood origin. To solve this kind of problem various methods 

are proposed, and the effective of them is method for identification of place of wood 

origin based on dendrochronological information. Currently, by order of the Federal 

mailto:landgraph@list.ru


83 

 

Forestry Agency of Russian federation there was developed and tested a technology 

of identification of place of wood origin based on dendrochronological information, 

there was created a hardware-software system for solving this problem. 

K e y  w o r d s: dendrochronology, innovative technology, identification of 

place of wood origin, illegal timber trade 

 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʤʝʩʪʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʨʝʚʝʩʠ-

ʥʳ ʧʦʩʣʝ ʝʸ ʚʳʨʫʙʢʠ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ ï 

ʠʩʧʦʣʴʟʫʶʱʠʝ ʠʩʢʫʩʩʪʚʝʥʥʫʶ ʤʘʨʢʠʨʦʚʢʫ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʜʨʝʚʝʩʥʳʭ ʦʨʛʘʥʠʟʤʦʚ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʤʘʨʢʠʨʦʚʢʠ ʥʝʵʬʬʝʢʪʠʚʥʦ ʠʟ-

ʟʘ ʚʦʟʤʦʞʥʦʩʪʠ ʝʸ ʧʦʜʜʝʣʢʠ. ɼʣʷ ʙʦʨʴʙʳ ʩ ʵʪʠʤ ʧʦʩʪʦʷʥʥʦ ʠʟʦ-

ʙʨʝʪʘʶʪ ʚʩʸ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʩʧʦʩʦʙʳ ʤʘʨʢʠʨʦʚʢʠ, ʯʪʦ ʫʚʝʣʠʯʠʚʘ-

ʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʟʘʛʦʪʦʚʣʝʥʥʦʡ ʜʨʝʚʝʩʠʥʳ ʠ ʜʝʣʘʝʪ ʧʨʠʤʝʥʝʥʠʝ 

ʧʦʜʦʙʥʳʭ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ.  

ʀʟ ʪʝʭʥʦʣʦʛʠʡ ʠʩʧʦʣʴʟʫʶʱʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʠʩʩʣʝʜʫʶʪʩʷ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʭʠʤʠʯʝʩʢʦʡ (ʩʦʦʪʥʦʰʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʠ ʠʟʦʪʦʧʦʚ), ʙʠʦ-

ʭʠʤʠʯʝʩʢʦʡ (ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ) ʠ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ. ʍʠʤʠʯʝʩʢʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚʦ ʤʥʦʛʠʭ ʨʘʡʦʥʘʭ 

ʤʦʞʝʪ ʙʳʪʴ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʚʠʥ-

ʮʠʡ, ʠʤʝʶʱʠʭ ʧʣʦʱʘʜʴ, ʠʩʯʠʩʣʷʝʤʫʶ ʜʝʩʷʪʢʘʤʠ ʪʳʩʷʯ ʢʚʘʜʨʘʪ-

ʥʳʭ ʢʠʣʦʤʝʪʨʦʚ ʠ ʙʦʣʝʝ. ɹʠʦʭʠʤʠʯʝʩʢʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʩʪʘʣʢʠ-

ʚʘʝʪʩʷ ʩ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʙʠʦʭʠʤʠʯʝ-

ʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʧʫʣʷʮʠʠ ʚ ʪʝʯʝʥʠʝ ʢʘʣʝʥʜʘʨʥʦʛʦ ʛʦʜʘ (ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʩʝʟʦʥʘ ʚʳʨʫʙʢʠ ʩʪʚʦʣʘ ʜʝʨʝʚʘ) ʠ ʦʪ ʛʦʜʘ ʢ ʛʦʜʫ (ʚ ʩʚʷ-

ʟʠ ʩ ʚʘʨʴʠʨʦʚʘʥʠʝʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʚ ʜʝʨʝʚʝ). ɻʝʥʝʪʠʯʝʩʢʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʥʘʜʸʞʥʳʤ ʠʟ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʧʦʩʦʙʦʚ. ʆʜʥʘʢʦ ʩ 

ʝʸ ʧʦʤʦʱʴʶ ʚʦʟʤʦʞʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʧʦʧʫʣʷʮʠʶ, ʠʟ 

ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʩʨʫʙʣʝʥʥʘʷ ʜʨʝʚʝʩʠʥʘ. ɺʥʫʪʨʠ ʧʦʧʫʣʷʮʠʠ 

ʩʢʨʝʱʠʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʩʚʦʙʦʜʥʳʤ ʦʙʨʘʟʦʤ, ʠ ʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪʩʷ ʝʜʠʥʳʤ ʛʝʥʦʬʦʥʜʦʤ. ɼʣʷ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʨʘʟʤʝʨʳ ʧʦ-

ʧʫʣʷʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʛʨʫʙʦ ʦʮʝʥʝʥʳ ʢʘʢ ʢʚʘʜʨʘʪ ʩʦ ʩʪʦʨʦʥʦʡ 

50 ʢʤ. ɻʝʥʝʪʠʯʝʩʢʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʷʚʣʷʝʪʩʷ ʥʘʜʸʞʥʳʤ ʩʧʦʩʦ-

ʙʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʛʠʦʥʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʨʝʚʝʩʠʥʳ, ʥʦ ʦʥʘ ʥʝ 
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ʩʧʦʩʦʙʥʘ ʦʪʣʠʯʠʪʴ ʜʨʝʚʝʩʠʥʫ, ʟʘʛʦʪʦʚʣʝʥʥʫʶ ʥʘ ʟʘʢʦʥʥʦ ʦʪʚʝ-

ʜʸʥʥʳʭ ʣʝʩʦʩʝʢʘʭ, ʦʪ ʜʨʝʚʝʩʠʥʳ, ʟʘʛʦʪʦʚʣʝʥʥʦʡ ʥʝʣʝʛʘʣʴʥʦ. 

ɽʜʠʥʩʪʚʝʥʥʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ 

ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ. ɺ 2007 ʛʦʜʫ 

ʠʥʠʮʠʘʪʠʚʥʘʷ ʛʨʫʧʧʘ ʩʦʪʨʫʜʥʠʢʦʚ ʅʝʢʦʤʤʝʨʯʝʩʢʦʛʦ ʇʘʨʪʥʸʨʩʪ-

ʚʘ ʉʪʨʘʪʝʛʠʯʝʩʢʠʡ ɸʣʴʷʥʩ çɿɼʆʈʆɺʓʁ ʃɽʉè ʠ ʄʦʩʢʦʚʩʢʦʛʦ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ ʣʝʩʘ ʟʘʥʷʣʘʩʴ ʚʦʧʨʦʩʘʤʠ ʩʨʘʚ-

ʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʪʝʭʥʦʣʦʛʠʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʝʩʪʘ ʧʨʦʠʩʭʦʞ-

ʜʝʥʠʷ ʜʨʝʚʝʩʠʥʳ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʪʝʥʮʠʘʣ ʜʝʥʜʨʦʭʨʦ-

ʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʦʧʨʦʩʘʭ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʝʩʪʘ ʧʨʦ-

ʠʩʭʦʞʜʝʥʠʷ ʜʨʝʚʝʩʠʥʳ ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʙʳʣ ʨʘʩʢʨʳʪ ʥʠ 

ʚ ʤʠʨʦʚʦʡ, ʥʠ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʘʫʢʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʚʦ-

ʧʨʦʩʘ ʙʳʣʠ ʥʘʯʘʪʳ ʚ 60-ʭ ʛʛ. XX ʚʝʢʘ ʚʦ ɺʩʝʩʦʶʟʥʦʤ ʅʀʀ ʩʫ-

ʜʝʙʥʳʭ ʵʢʩʧʝʨʪʠʟ ʧʨʠ ʄʠʥʶʩʪʝ ʉʉʉʈ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʛʨʫʧ-

ʧʦʡ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʄ.ʀ. ʈʦʟʘʥʦʚʘ. ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʪʝʭʥʦʣʦʛʠʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʝʩʪʘ ʧʨʦʠʩʭʦʞʜʝ-

ʥʠʷ ʜʨʝʚʝʩʠʥʳ ʙʳʣʦ ʚ ʪʦ ʚʨʝʤʷ ʥʝʚʦʟʤʦʞʥʦ ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠ-

ʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.  ʅʘʠʙʦʣʝʝ ʧʦʣʥʦ ʚ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷʭ ʄ.ʀ. ʈʦʟʘʥʦʚʘ ʙʳʣʠ ʧʦʢʘʟʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʜʝʥʜʨʦʭʨʦʥʦ-

ʣʦʛʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʜʨʝʚʝʩʠʥʳ 

ʦʨʛʘʥʠʟʤʫ ʦʜʥʦʛʦ ʜʝʨʝʚʘ. ʊʘʢʞʝ ʠʤ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʦʪ-

ʢʨʳʪʳʡ ʘʤʝʨʠʢʘʥʩʢʠʤ ʘʩʪʨʦʥʦʤʦʤ ɼʫʛʣʘʩʦʤ ʤʝʪʦʜ ʧʝʨʝʢʨʸʩʪʥʦʡ 

ʜʘʪʠʨʦʚʢʠ. ɺ ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʜʝʣ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʟʘʢʦʥʥʦʡ ʟʘʛʦ-

ʪʦʚʢʦʡ ʜʨʝʚʝʩʠʥʳ, ʜʘʥʥʳʡ ʤʝʪʦʜ ʦʢʘʟʘʣʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʠʥʩʪ-

ʨʫʤʝʥʪʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʦʧʨʝʜʝʣʠʪʴ ʚʨʝʤʷ ʨʫʙʢʠ ʩʪʚʦʣʦʚ ʜʝ-

ʨʝʚʴʝʚ ʠ ʠʭ ʩʦʩʪʦʷʥʠʝ ʥʘ ʤʦʤʝʥʪ ʨʫʙʢʠ (ʩʫʭʦʩʪʦʡʥʦʝ, ʣʠʙʦ ʩʳʨʦ-

ʨʘʩʪʫʱʝʝ). ʏʪʦ ʢʘʩʘʝʪʩʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʝʩʪʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʩʨʫʙʣʝʥʥʦʡ ʜʨʝʚʝʩʠʥʳ, ʪʦ ʈʦʟʘʥʦʚʳʤ ʙʳʣʠ ʧʦʢʘʟʘʥʳ ʧʨʠʥʮʠʧʠ-

ʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʵʢʩʧʝʨʪʠʟ, ʥʦ ʪʝʭʥʦʣʦʛʠʷ 

ʩʘʤʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʠʛʦʜʥʘʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʷʜʦʚʳʤʠ ʠʥʞʝ-

ʥʝʨʘʤʠ ʠ ʵʢʩʧʝʨʪʘʤʠ, ʪʘʢ ʠ ʥʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ. 

ɺ ʪʝʯʝʥʠʝ 2008-2011 ʛʛ. ʅʇʉɸ çɿɼʆʈʆɺʓʁ ʃɽʉè ʩʦʚʤʝʩʪʥʦ 

ʩ ʄɻʋʃ ʨʘʟʨʘʙʦʪʘʣʠ ʠ ʘʧʨʦʙʠʨʦʚʘʣʠ ʪʝʭʥʦʣʦʛʠʶ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʤʝʩʪʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʨʝʚʝʩʠʥʳ ʥʘ ʦʩʥʦʚʝ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝ-

ʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʅʘ ʙʘʟʝ ʧʨʠʙʦʨʘ LINTAB  ʥʝʤʝʮʢʦʡ ʬʠʨʤʳ 

RINNTECH ʙʳʣ ʩʦʟʜʘʥ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʝʩʪʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʨʫʙʣʝʥʥʦʡ ʜʨʝʚʝʩʠʥʳ.  
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ʇʨʠʙʦʨ LINTAB  ʚ 2009 ʛʦʜʫ ʧʨʦʰʝʣ ʩʝʨʪʠʬʠʢʘʮʠʶ ʚ ʌʝʜʝ-

ʨʘʣʴʥʦʤ ʘʛʝʥʪʩʪʚʝ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʠ ʤʝʪʨʦʣʦ-

ʛʠʠ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ɻʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ ʠ ʜʦʧʫʱʝʥ ʢ ʧʨʠʤʝʥʝʥʠʶ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥ ʰʠʨʦ-

ʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʠʩʪʝʤʝ ʵʢʩʧʝʨʪʥʦ-ʢʨʠʤʠʥʘʣʠʩʪʠʯʝʩʢʠʭ ʮʝʥ-

ʪʨʦʚ ʋʄɺɼ ʈʦʩʩʠʠ (ɺʦʣʦʛʦʜʩʢʘʷ ʦʙʣʘʩʪʴ, ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ, 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ) ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʫʜʝʙʥʦ-ʙʦʪʘʥʠʯʝʩʢʠʭ ʵʢʩʧʝʨ-

ʪʠʟ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʜʝʨʝʚʘ ʥʘ ʤʦʤʝʥʪ 

ʨʫʙʢʠ, ʜʘʪʳ ʨʫʙʢʠ ʜʝʨʝʚʘ, ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʜʨʝʚʝʩʠʥʳ 

ʩʪʚʦʣʫ ʦʜʥʦʛʦ ʜʝʨʝʚʘ. ɼʘʥʥʳʝ ʵʢʩʧʝʨʪʠʟʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ TSAP-Win, ʧʨʠʥʠʤʘʶʪʩʷ ʚ ʩʫʜʘʭ ʈʌ 

ʢʘʢ ʥʘʜʝʞʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʧʦ ʜʝʣʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʥʝʟʘʢʦʥʥʦʡ 

ʟʘʛʦʪʦʚʢʦʡ ʜʨʝʚʝʩʠʥʳ. ʆʜʥʘʢʦ ʜʣʷ ʙʦʨʴʙʳ ʩ ʥʝʣʝʛʘʣʴʥʳʤ ʦʙʦʨʦ-

ʪʦʤ ʜʨʝʚʝʩʠʥʳ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʠʤʝʝʪ ʵʢʩʧʝʨʪʠʟʘ ʤʝʩʪʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʨʫʙʣʝʥʥʦʡ ʜʨʝʚʝʩʠʥʳ.  

ʉʦʟʜʘʥʥʳʡ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʧʦʟʚʦʣʷʝʪ ʚʝʩʪʠ 

ʙʳʩʪʨʳʡ ʩʲʸʤ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʦʙʨʘʟʮʦʚ 

ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʡ ʜʨʝʚʝʩʠʥʳ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʝʸ ʤʝʩʪʘ ʧʨʦʠʩ-

ʭʦʞʜʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʙʘʥʢʘ ʵʪʘʣʦʥʥʳʭ ʜʨʝʚʝʩʥʦ-

ʢʦʣʴʮʝʚʳʭ ʭʨʦʥʦʣʦʛʠʡ. ʀʤʝʶʱʠʡʩʷ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʙʘʥʢ 

ʜʘʥʥʳʭ ʧʦʩʪʨʦʝʥ ʥʘ ʦʩʥʦʚʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʜʨʝʚʝʩʥʦ-ʢʦʣʴʮʝʚʳʭ 

ʭʨʦʥʦʣʦʛʠʡ, ʧʦʩʪʨʦʝʥʥʳʭ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʙʦʣʝʝ ʯʝʤ 10000 ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʳʭ ʜʝʨʝʚʴʝʚ ʠʟ ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ, ʧʨʝʜ-

ʩʪʘʚʣʷʶʱʠʭ ʦʧʘʩʥʦʩʪʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʝʣʝʛʘʣʴʥʦʡ ʟʘʛʦʪʦʚʢʠ 

ʜʨʝʚʝʩʠʥʳ. ʊʦʯʥʦʩʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 70 ʜʦ 90% ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʠ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʘʜʘʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʧʦʠʩʢʘ ʚ ʩʚʷʟʠ ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ.  

ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʨʘ-

ʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʝʩʪʘ ʧʨʦʠʩʭʦ-

ʞʜʝʥʠʷ ʜʨʝʚʝʩʠʥʳ ʥʘ ʦʩʥʦʚʝ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʝʸ ʚʥʝʜʨʝʥʠʝ ʚ ʩʠʩʪʝʤʫ ʜʦʙʨʦʚʦʣʴʥʦʡ ʣʝʩʥʦʡ 

ʩʝʨʪʠʬʠʢʘʮʠʠ. ʆʨʛʘʥʠʟʘʮʠʷ, ʟʘʷʚʣʷʶʱʘʷ ʦ ʣʝʛʘʣʴʥʦʩʪʠ ʟʘʛʦʪʦʚ-

ʢʠ ʜʨʝʚʝʩʠʥʳ, ʩ ʢʦʪʦʨʦʡ ʦʥʘ ʨʘʙʦʪʘʝʪ, ʚʩʝʛʜʘ ʜʦʣʞʥʘ ʙʳʪʴ ʛʦʪʦʚʘ 

ʢ ʥʝʟʘʚʠʩʠʤʦʤʫ ʘʫʜʠʪʫ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʶ ʜʝʢ-
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ʣʘʨʠʨʫʝʤʦʛʦ ʤʝʩʪʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʨʝʚʝʩʠʥʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʚʳʧʦʣʥʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦʡ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ. 

ʅʝʤʘʣʦʚʘʞʥʦ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠ-

ʟʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʧʦʜʜʝʣʘʪʴ, ʠ ʧʨʠ ʫʩʣʦʚʠʠ ʩʦʭʨʘʥʝ-

ʥʠʷ ʦʙʨʘʟʮʦʚ ʜʨʝʚʝʩʠʥʳ ʜʝʷʪʝʣʴʥʦʩʪʴ ʵʢʩʧʝʨʪʦʚ-ʘʫʜʠʪʦʨʦʚ ʤʦ-

ʞʝʪ ʙʳʪʴ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʧʨʦʢʦʥʪʨʦʣʠʨʦʚʘʥʘ. 

ʄʳ ʩʯʠʪʘʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʦ 

ʚʦʟʤʦʞʥʦʩʪʷʭ ʤʝʪʦʜʦʚ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʠ ʝʸ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʨʦʣʠ ʚ ʧʨʦʮʝʩʩʘʭ ʣʝʩʥʦʡ ʩʝʨʪʠʬʠʢʘʮʠʠ.  
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ʈɽɿʖʄɽ 

ʇʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʦ ʩʦʚʨʝʤʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦ-

ʛʦ ʨʝʛʠʦʥʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʝʩʦʚ ʥʘʧʨʷ-

ʤʫʶ ʩʚʷʟʘʥʦ ʩ ʤʝʪʦʜʘʤʠ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʠ ʣʝʩʥʳʤʠ ʧʦʞʘʨʘʤʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʦʜʦʣʝʥʠʝ 

ʧʨʦʪʠʚʦʨʝʯʠʡ ʤʝʞʜʫ ʠʭ ʩʳʨʴʝʚʳʤʠ ʠ ʩʨʝʜʦʩʙʝʨʝʛʘʶʱʠʤʠ ʬʫʥʢʮʠʷʤʠ. 

ʂ ʣ ʶ ʯ ʝ ʚ ʳ ʝ  ʩ ʣ ʦ ʚ ʘ :  ʣʝʩʥʦʡ ʬʦʥʜ, ʟʘʧʘʩ ʜʨʝʚʝʩʠʥʳ, ʪʝʭʥʦʣʦʛʠʷ ʣʝ-

ʩʦʟʘʛʦʪʦʚʦʢ, ʣʝʩʥʳʝ ʧʦʞʘʨʳ, ʨʘʩʯʝʪʥʘʷ ʣʝʩʦʩʝʢʘ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ  ʧʨʦʝʢʪ 

 

SUMMARY 

Condition and prospects of usage and reforestation of forest resources in the Far 

Eastern region 

A.P. Kovalev, A.Yu. Alexeenko (Federal state-financed organization ñFar East Forestry 

Research Instituteò), S.A. Kovalev (Far Eastern Forestry Department) 

The article presents data about contemporary condition of forest stock in the Far 

Eastern region. Decrease of quality and productivity of forests is connected with me-

thods of management and usage and with forest fires. For the purpose of rational 

usage and reforestation itôs necessary to overcome the contradiction between raw ma-

terials and nature protective functions. 

K e y  w o r d s : forest stock, stock of wood, harvesting technology, forest 

fires, annual available cut volume, investment project 

 

 

ʃʝʩʥʦʡ ʬʦʥʜ ʚ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʟʘʥʠʤʘ-

ʝʪ ʧʣʦʱʘʜʴ ʧʦʯʪʠ 500 ʤʣʥ ʛʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 80% ʚʩʝʡ ʪʝʨʨʠʪʦ-
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ʨʠʠ ʨʝʛʠʦʥʘ. ʆʙʱʠʡ ʟʘʧʘʩ ʜʨʝʚʝʩʠʥʳ ʧʦ ʭʚʦʡʥʦʤʫ ʭʦʟʷʡʩʪʚʫ 

ʧʨʝʚʳʰʘʝʪ 17,5 ʤʣʨʜ ʤ
3
, ʧʦ ʣʠʩʪʚʝʥʥʦʤʫ ï ʦʢʦʣʦ 2,6 ʤʣʨʜ ʤ

3
.  

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʠ ʦʛʨʦʤʥʳʡ ʟʘʧʘʩ ʜʨʝʚʝʩʠʥʳ 

ʢʘʯʝʩʪʚʝʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ 

ʢʨʘʡʥʝ ʥʝʚʝʣʠʢʘ. ɿʘ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʣʠʩʴ 

ʧʣʦʱʘʜʠ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʣʝʩʦʚ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʨʝʟʢʦʛʦ ï ʥʘ 8,5 ʤʣʥ ʛʘ ï ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʠ ʣʠʩʪ-

ʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ.  

ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʣʝʩʥʳʭ ʬʦʨʤʘʮʠʡ ʥʘʠʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʥʘ-

ʙʣʶʜʘʶʪʩʷ ʚ ʝʣʦʚʦ-ʧʠʭʪʦʚʳʭ ʣʝʩʘʭ: ʨʘʟʤʝʨʳ ʩʦʢʨʘʱʝʥʠʷ ʧʣʦʱʘ-

ʜʠ ʝʣʴʥʠʢʦʚ ʩʦʩʪʘʚʣʷʶʪ 20%. ʃʠʩʪʚʝʥʥʠʯʥʠʢʠ ʧʦʯʪʠ ʥʝ ʫʪʨʘʪʠʣʠ 

ʩʚʦʠ ʧʦʟʠʮʠʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʜʦʣʷ ʩʧʝʣʳʭ ʠ ʧʝʨʝʩʪʦʡʥʳʭ ʜʨʝʚʦ-

ʩʪʦʝʚ ʟʜʝʩʴ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 22%. ʊʚʝʨʜʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ, ʥʝ-

ʩʤʦʪʨʷ ʥʘ ʠʥʪʝʥʩʠʚʥʳʝ ʚʳʨʫʙʢʠ ʷʩʝʥʷ ʠ ʜʫʙʘ, ʩʦʭʨʘʥʠʣʠ ʫʩʪʦʡ-

ʯʠʚʫʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ ʩʝ-

ʚʝʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʢʘʤʝʥʥʦʙʝʨʝʟʦʚʳʭ ʣʝʩʦʚ. 

ʇʨʠʨʦʩʪ ʠʭ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 7%. ʅʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʠʥʘ-

ʤʠʢʠ ʫ ʤʷʛʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ï ʠʭ ʧʣʦʱʘʜʴ ʫʚʝʣʠʯʠʣʘʩʴ ʙʦʣʝʝ 

ʯʝʤ ʥʘ ʯʝʪʚʝʨʪʴ, ʭʦʪʷ ʠ ʟʜʝʩʴ ʜʦʣʷ ʩʧʝʣʳʭ ʠ ʧʝʨʝʩʪʦʡʥʳʭ ʜʨʝʚʦ-

ʩʪʦʝʚ ʥʝ ʧʨʝʚʳʰʘʝʪ 20%. 

ʆʪʨʠʮʘʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʧʣʦʱʘʜʠ ʭʚʦʡʥʳʭ ʣʝʩʦʚ ʧʨʠʚʝʣʘ ʢ 

ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʟʘʧʘʩʘ ʥʘʩʘʞʜʝʥʠʡ. ɿʘ ʧʦʩʣʝʜʥʠʝ 

ʧʷʪʴʜʝʩʷʪ ʣʝʪ ʜʨʝʚʝʩʥʳʡ ʟʘʧʘʩ ʠʭ ʫʤʝʥʴʰʠʣʩʷ ʙʦʣʝʝ ʯʝʤ ʥʘ 

2,0 ʤʣʨʜ ʤ
3
. ʉʨʝʜʥʠʡ ʟʘʧʘʩ ʜʨʝʚʝʩʠʥʳ ʥʘ 1 ʛʘ ʣʝʩʦʧʦʢʨʳʪʦʡ ʧʣʦ-

ʱʘʜʠ ʩʝʡʯʘʩ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 100 ʤ
3
 ï ʧʦ ʭʚʦʡʥʳʤ, 103 ï ʧʦ 

ʪʚʝʨʜʦʣʠʩʪʚʝʥʥʳʤ ʠ 135 ʤ
3
 ï ʧʦ ʤʷʛʢʦʣʠʩʪʚʝʥʥʳʤ ʜʨʝʚʦʩʪʦʷʤ. 

ʃʝʩʘ ʦʢʨʫʛʘ ʠʤʝʶʪ ʚ ʮʝʣʦʤ ʠ ʥʝʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ï 

ʟʜʝʩʴ ʧʨʝʦʙʣʘʜʘʶʪ ʥʘʩʘʞʜʝʥʠʷ IV -V ʢʣʘʩʩʦʚ ʙʦʥʠʪʝʪʘ. ɼʦʣʷ ʚʳ-

ʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʣʝʩʦʚ ʩ ʧʦʣʥʦʪʦʡ 0,8 ʠ ʙʦʣʝʝ ʚ ʜʦʩʪʫʧʥʦʤ 

ʣʝʩʥʦʤ ʬʦʥʜʝ ʥʝ ʧʨʝʚʳʰʘʶʪ 20%. 

ɺʦʟʥʠʢʰʘʷ ʩʠʪʫʘʮʠʷ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩ ʤʝʪʦʜʘʤʠ ʭʦʟʷʡʩʪʚʦ-

ʚʘʥʠʷ ʚ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʣʝʩʘʭ. ʇʨʠ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʩʪʝʤʝ ʣʝʩʦ-

ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʳʨʫʙʘʝʪʩʷ ʣʫʯʰʘʷ ʜʨʝʚʝʩʠʥʘ, 

ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʝ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʤʘʩʩʠʚʳ. ɼʦ 80% 
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ʜʨʝʚʝʩʠʥʳ, ʧʦʩʪʫʧʘʶʱʝʡ ʥʘ ʥʠʞʥʠʡ ʩʢʣʘʜ, ʦʪʥʦʩʠʪʩʷ ʢ I ʠ II  

ʩʦʨʪʘʤ. ʆʩʪʘʣʴʥʘʷ ʜʨʝʚʝʩʠʥʘ ʦʩʪʘʸʪʩʷ ʥʘ ʣʝʩʦʩʝʢʝ, ʨʝʞʝ ï ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʥʘ ʜʨʦʚʘ. ʋʭʫʜʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʧʣʦʰʥʦʣʝʩʦʩʝʯʥʦʡ 

ʩʠʩʪʝʤʳ ʨʫʙʦʢ: ʥʘ ʠʭ ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ ʜʦ 70% ʦʩʚʘʠʚʘʝʤʦʡ 

ʧʣʦʱʘʜʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ. ʅʝ ʫʣʫʯʰʘʶʪ ʩʠʪʫʘʮʠʶ ʠ ʨʫʙʢʠ ʫʭʦʜʘ 

ʟʘ ʣʝʩʦʤ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʫʩʢʦʨʝʥʥʦʝ ʚʳ-

ʨʘʱʠʚʘʥʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʮʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʧʨʝʜʫʧʨʝʞʜʝ-

ʥʠʝ ʩʤʝʥʳ ʮʝʣʝʚʳʭ ʧʦʨʦʜ. ʌʘʢʪʠʯʝʩʢʠ ʙʦʣʝʝ 90% ʧʣʦʱʘʜʝʡ, ʛʜʝ 

ʧʨʦʚʦʜʠʣʠʩʴ ʨʫʙʢʠ ʫʭʦʜʘ, ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʘʢʦʚʳʭ ʧʨʠ 

ʦʙʳʯʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʫʙʢʘʭ. ʆʙʲʝʤʳ ʨʫʙʦʢ ʫʭʦʜʘ ʜʦʩʪʠʛʘʶʪ 

1,5 ʤʣʥ ʤ
3
 ʚ ʍʘʙʘʨʦʚʩʢʦʤ ʠ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʷʭ, ʩʚʳʰʝ 

0,9 ʤʣʥ ʤ
3 
ï ʚ ʗʢʫʪʠʠ. ʇʨʠ ʵʪʦʤ ʚʳʨʫʙʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘʠʙʦʣʝʝ 

ʮʝʥʥʘʷ ʜʨʝʚʝʩʠʥʘ ʷʩʝʥʷ, ʜʫʙʘ, ʝʣʠ, ʧʠʭʪʳ ʠ ʢʝʜʨʘ.  

ʅʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʣʝʩʥʦʡ ʬʦʥʜ ʦʢʘʟʳʚʘʶʪ ʠ ʧʨʠʤʝʥʷʝ-

ʤʳʝ ʥʘ ʣʝʩʦʩʝʯʥʳʭ ʨʘʙʦʪʘʭ ʪʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʷ ʣʝʩʦʟʘʛʦʪʦʚʦʢ. 

ʅʘ ʣʝʩʦʩʝʢʘʭ ʧʨʦʠʩʭʦʜʠʪ ʤʘʩʩʦʚʦʝ ʫʥʠʯʪʦʞʝʥʠʝ ʥʝ ʧʦʜʣʝʞʘʱʠʭ 

ʨʫʙʢʝ ʜʝʨʝʚʴʝʚ, ʤʦʣʦʜʥʷʢʘ ʠ ʧʦʜʨʦʩʪʘ ï ʦʩʥʦʚʳ ʙʫʜʫʱʝʛʦ ʜʨʝʚʦ-

ʩʪʦʷ, ʟʥʘʯʠʪʝʣʴʥʦ ʤʠʥʝʨʘʣʠʟʫʝʪʩʷ ʠʭ ʧʣʦʱʘʜʴ. ɺʩʸ ʵʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʫʜʣʠʥʝʥʠʶ ʩʨʦʢʦʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʩʦʚ ʥʘ ʚʳʨʫʙʢʘʭ, ʩʤʝʥʝ 

ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʥʘ ʤʷʛʢʦʣʠʩʪʚʝʥʥʳʝ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʶ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝ-

ʨʝʜɹ, ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʣʝʩʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʚ ʨʝʛʠʦʥʝ. ʉʨʝʜʥʷʷ ʧʣʦʱʘʜʴ ʝʞʝʛʦʜʥʦ ʧʨʦʭʦʜʠʤʦʡ ʦʛ-

ʥʝʤ ʪʝʨʨʠʪʦʨʠʠ ʚ ʦʢʨʫʛʝ ʩʦʩʪʘʚʣʷʝʪ ʧʦʯʪʠ 1,5 ʤʣʥ ʛʘ. ʊʦʣʴʢʦ ʟʘ 

ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʧʣʦ-

ʱʘʜʴ ʭʚʦʡʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʫʤʝʥʴʰʠʣʘʩʴ ʧʦʯʪʠ ʥʘ 5,0 ʤʣʥ ʛʘ. 

ʅʘ ʩʥʠʞʝʥʠʝ ʧʣʦʱʘʜʝʡ ʠ ʟʘʧʘʩʦʚ ʣʝʩʦʚ ʚ ʨʝʛʠʦʥʝ ʧʦʚʣʠʷʣʦ ʠ 

ʠʩʢʣʶʯʝʥʠʝ ʠʟ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ 2008 ʛʦʜʫ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ 

ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʟʘʧʦʚʝʜʥʠʢʦʚ, ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ ʠ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʦʚ), ʧʝʨʝʜʘʯʠ ʠʭ ʚ ʚʝʜʝʥʠʝ ʄʇʈ ʈʦʩʩʠʠ. ʆʙ-

ʱʘʷ ʧʣʦʱʘʜʴ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʦʢʨʫʛʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʡ ʘʢ-

ʮʠʠ ʫʤʝʥʴʰʠʣʘʩʴ ʙʦʣʝʝ ʯʝʤ ʥʘ 1%.  
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ʋʭʫʜʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʪʘʢʞʝ 

ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʩʯʝʪʥʦʡ ʣʝʩʦʩʝʢʦʡ. ʅʠʟʢʘʷ ʪʦʯʥʦʩʪʴ ʠ 

ʜʘʚʥʦʩʪʴ ʣʝʩʦʫʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚʢʣʶʯʝʥʠʝ ʚ ʨʘʩʯʝʪ 

ʧʨʦʡʜʝʥʥʳʭ ʨʫʙʢʘʤʠ ʥʘʩʘʞʜʝʥʠʡ ʙʝʟ ʫʯʝʪʘ ʩʨʦʢʦʚ ʧʦʚʪʦʨʷʝʤʦ-

ʩʪʠ, ʦʪʩʫʪʩʪʚʠʝ ʜʘʥʥʳʭ ʦ ʩʤʝʥʝ ʧʦʨʦʜ ʧʨʠʚʦʜʷʪ ʢ ʟʘʚʳʰʝʥʠʶ 

ʨʘʩʯʝʪʥʦʡ ʣʝʩʦʩʝʢʠ ʚ 2, ʘ ʠʥʦʛʜʘ ʠ ʙʦʣʝʝ ʨʘʟ. ɼʝʡʩʪʚʫʶʱʘʷ ʥʘ ʩʝ-

ʛʦʜʥʷ ʨʘʩʯʝʪʥʘʷ ʣʝʩʦʩʝʢʘ ʥʝ ʦʙʲʝʢʪʠʚʥʦ ʦʪʨʘʞʘʝʪ ʨʝʘʣʴʥʦʝ ʩʦ-

ʩʪʦʷʥʠʝ ʣʝʩʦʚ, ʘ ʩʣʫʞʠʪ ʣʠʰʴ ʜʣʷ ʚʟʠʤʘʥʠʷ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʧʦʣʥʝ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʯʠʩʣʦ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥ-

ʥʳʭ ʩ ʧʨʦʤʳʰʣʝʥʥʳʤ ʦʩʚʦʝʥʠʝʤ ʣʝʩʦʚ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ, ʩ 

ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʥʝ ʪʦʣʴʢʦ ʥʝ ʫʤʝʥʴʰʘʝʪʩʷ, ʥʦ ʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʦʟʨʘʩʪʘʝʪ. ʆʛʨʘʥʠʯʝʥʥʳʝ ʧʣʦʱʘʜʠ ʠ ʟʘʧʘʩʳ ʦʩʪʘʚʰʠʭʩʷ ʜʦʩʪʫʧ-

ʥʳʭ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʣʝʩʦʚ ʪʨʝʙʫʶʪ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦʛʦ ʠʟʤʝʥʝ-

ʥʠʷ ʩʪʨʘʪʝʛʠʠ ʠʭ ʦʩʚʦʝʥʠʷ, ʧʝʨʝʭʦʜʘ ʥʘ ʥʝʠʩʪʦʱʠʪʝʣʴʥʦʝ ʣʝʩʦ-

ʧʦʣʴʟʦʚʘʥʠʝ. ʋʞʝ ʚ ʩʘʤʦʝ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʦʙʱʘʷ ʜʦʣʷ ʥʝ-

ʩʧʣʦʰʥʳʭ ʨʫʙʦʢ ʚ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʣʝʩʘʭ ʜʦʣʞʥʘ ʩʦʩʪʘʚʠʪʴ ʥʝ 

ʤʝʥʝʝ 80%. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ, ʯʝʨʝʟ 8-10 ʣʝʪ ʚʩʝ ʜʦʩʪʫʧʥʳʝ 

ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ ʣʝʩʘ ʙʫʜʫʪ ʧʨʦʡʜʝʥʳ ʩʧʣʦʰʥʦʣʝ-

ʩʦʩʝʯʥʳʤʠ ʨʫʙʢʘʤʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʘʪʩʷ ʠ ʧʣʦʱʘʜʠ ʚʳʨʫ-

ʙʦʢ, ʧʨʦʡʜʝʥʥʳʭ ʧʦʞʘʨʘʤʠ, ʯʪʦ ʢʨʘʡʥʝ ʟʘʪʨʫʜʥʠʪ ʝʩʪʝʩʪʚʝʥʥʦʝ 

ʣʝʩʦʚʦʟʦʙʥʦʚʣʝʥʠʝ ʥʘ ʥʠʭ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʮʠʦʥʘʣʴʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦʤ ʣʝʩʦʚ, ʦʩʥʦʚʥʘʷ ʨʦʣʴ ʦʪʚʦ-

ʜʠʪʩʷ ʧʨʝʦʜʦʣʝʥʠʶ ʧʨʦʪʠʚʦʨʝʯʠʡ ʤʝʞʜʫ ʩʳʨʴʝʚʳʤʠ ʠ ʩʨʝʜʦʦʙʝ-

ʨʝʛʘʶʱʠʤʠ ʬʫʥʢʮʠʷʤʠ ʣʝʩʦʚ. ʇʨʝʦʙʣʘʜʘʥʠʝ ʩʳʨʴʝʚʦʛʦ ʥʘʧʨʘʚ-

ʣʝʥʠʷ ʙʝʟ ʫʯʝʪʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʫʱʝ-

ʩʪʚʝʥʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʠ ʠʩʪʦʱʝʥʠʶ ʣʝʩʥʦʛʦ ʬʦʥʜʘ, ʫʚʝʣʠʯʝʥʠʶ 

ʜʦʣʠ ʤʘʣʦʮʝʥʥʳʭ ʣʝʩʦʚ, ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʦʯʪʠ ʚʩʝʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʣʝʩʥʦʡ ʩʨʝʜʳ. ʆʜʥʘʢʦ ʠ ʯʨʝʟʤʝʨʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʦ-

ʤʳʰʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʣʝʩʫ, ʟʘʯʘʩʪʫʶ, ʧʨʠʚʦʜʷʪ ʢ ʥʘʢʦʧʣʝ-

ʥʠʶ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʙʲʝʤʦʚ ʩʧʝʣʦʡ ʠ ʧʝʨʝʩʪʦʡʥʦʡ ʜʨʝʚʝʩʠʥʳ, ʢ 

ʥʝʦʧʨʘʚʜʘʥʥʳʤ ʧʦʪʝʨʷʤ ʝʸ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʧʘʜʘ ʠ 

ʩʥʠʞʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʝʩʥʳʭ ʟʝʤʝʣʴ. 
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ɺ ʮʝʣʦʤ ʞʝ ʤʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ, ʧʦ ʢʦʪʦ-

ʨʤr ʙʫʜʝʪ ʦʩʚʘʠʚʘʪʴʩʷ ʣʝʩʥʦʡ ʬʦʥʜ ʚ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ ʨʝʛʠʦʥʝ. 

ʇʝʨʚʦʝ ï ʩʦʭʨʘʥʝʥʠʝ ʧʨʝʞʥʝʡ ʩʪʨʘʪʝʛʠʠ ʦʩʚʦʝʥʠʷ ʦʩʪʘʚʰʠʭʩʷ 

ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʚ ʪʝʯʝʥʠʝ 5-8 ʣʝʪ, 

ʘ ʟʘʪʝʤ, ʧʦ ʤʝʨʝ ʠʭ ʠʩʪʦʱʝʥʠʷ, ï ʨʝʟʢʠʡ ʧʝʨʝʭʦʜ ʥʘ ʧʦʣʥʦʝ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʡ ʜʨʝʚʝʩʥʦʡ ʤʘʩʩʳ. ɺʪʦʨʦʝ ï ʥʝ ʜʦʞʠʜʘʷʩʴ ʦʢʦʥ-

ʯʘʪʝʣʴʥʦʡ ʚʳʨʫʙʢʠ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʣʝʩʦʚ, ï ʧʦʚʩʝʤʝʩʪʥʦʝ 

ʥʘʣʘʞʠʚʘʥʠʝ ʧʝʨʝʨʘʙʦʪʢʠ ʢʘʢ ʢʘʯʝʩʪʚʝʥʥʦʡ, ʪʘʢ ʠ ʥʠʟʢʦʢʘʯʝʩʪ-

ʚʝʥʥʦʡ ʜʨʝʚʝʩʠʥʳ. ʕʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ, ʦʩʦʙʝʥʥʦ ʚ ʍʘʙʘʨʦʚʩʢʦʤ ʠ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʷʭ, 

ʛʜʝ ʨʝʘʣʠʟʫʝʪʩʷ ʙʦʣʝʝ 10 ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʧʦ ʩʦʟʜʘʥʠʶ 

ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ. 

ʆʜʥʘʢʦ ʜʣʷ ʝʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʫʞʝ ʩʝʡʯʘʩ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ 

ʩʣʝʜʫʶʱʠʝ ʧʨʠʦʨʠʪʝʪʥʳʝ ʟʘʜʘʯʠ: 

1. ʋʪʦʯʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʠ ʢʘʯʝʩʪʚʦ ʣʝʩʦʚ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ, 

ʧʨʦʚʝʩʪʠ ʧʦʚʩʝʤʝʩʪʥʫʶ ʠʭ ʠʥʚʝʥʪʘʨʠʟʘʮʠʶ ʠ ʜʘʪʴ ʢʦʤʤʝʨʯʝʩʢʫʶ 

ʦʮʝʥʢʫ. 

2. ʋʤʝʥʴʰʠʪʴ ʚ ʜʝʩʷʪʢʠ ʨʘʟ ʦʙʲʸʤʳ ʩʧʣʦʰʥʦʣʝʩʦʩʝʯʥʳʭ ʨʫ-

ʙʦʢ ʠ ʧʝʨʝʡʪʠ ʥʘ ʚʳʙʦʨʦʯʥʫʶ ʩʠʩʪʝʤʫ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ. 

3. ʈʫʙʢʠ ʫʭʦʜʘ ʟʘ ʣʝʩʦʤ ʧʨʦʚʦʜʠʪʴ ʪʦʣʴʢʦ ʚ ʤʦʣʦʜʥʷʢʘʭ ʠ 

ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʜʨʝʚʦʩʪʦʷʭ ʜʦ ʚʦʟʨʘʩʪʘ ʧʨʠʩʧʝʚʘʥʠʷ.  

4. ʋʩʪʘʥʦʚʠʪʴ ʩʪʨʦʛʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʦʙʷʟʘʪʝʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʬʘʫʪʥʦʡ, ʩʫʭʦʩʪʦʡʥʦʡ ʠ ʤʘʣʦʮʝʥʥʦʡ ʜʨʝʚʝʩʠʥʳ ʥʘ ʣʝʩʦʩʝʢʘʭ.  

5. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʫʙʦʢ ʦʙʝʩʧʝʯʠʪʴ ʩʪʨʦʛʦʝ 

ʩʦʙʣʶʜʝʥʠʝ ʣʝʩʦʚʦʜʩʪʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʩʨʦʢʦʚ 

ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʠ ʧʨʠʤʳʢʘʥʠʷ, ʘ ʪʘʢʞʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʨʘʚʥʦ-

ʤʝʨʥʦʩʪʴ ʚʳʙʦʨʢʠ ʜʨʝʚʝʩʥʦʛʦ ʟʘʧʘʩʘ ʧʦ ʧʣʦʱʘʜʠ. 

6. ʆʙʝʩʧʝʯʠʪʴ ʜʝʡʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʧʦʞʘʨ-

ʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʣʝʩʫ, ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʪʫʰʝʥʠʝ 

ʧʦʞʘʨʦʚ.  

7. ʇʦʩʘʜʢʫ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʪʦʣʴʢʦ ʧʨʠ 

ʫʩʣʦʚʠʠ ʦʪʩʫʪʩʪʚʠʷ ʧʨʝʜʧʦʩʳʣʦʢ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝ-

ʥʠʷ ʠʣʠ ʚ ʩʣʫʯʘʝ ʩʦʟʜʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʠ 

ʣʝʩʦʧʘʨʢʦʚ. 
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8. ʅʝʦʙʭʦʜʠʤʦ ʫʜʝʣʠʪʴ ʜʦʣʞʥʦʝ ʚʥʠʤʘʥʠʝ ʩʦʟʜʘʥʠʶ ʩʧʝʮʠʘ-

ʣʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʭʦʟʷʡʩʪʚ ʩ ʟʘʛʦʪʦʚʢʦʡ ʥʝ ʪʦʣʴʢʦ ʜʨʝ-

ʚʝʩʠʥʳ, ʥʦ ʠ ʥʝʜʨʝʚʝʩʥʳʭ ʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʣʝʩʘ. 

ʈʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʧʦʟʚʦʣʠʪ ʧʝʨʝʡʪʠ ʥʘ ʨʝʘʣʴʥʫʶ 

ʩʠʩʪʝʤʫ ʥʝʠʩʪʦʱʠʪʝʣʴʥʦʛʦ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʰʠʭ ʣʝʩʦʚ, ʦʙʝʩʧʝʯʠʪʴ ʩʦʙʣʶʜʝʥʠʝ ʵʢʦʣʦʛʦ-

ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ. 
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ʈɽɿʖʄɽ 

ʀʩʩʣʝʜʦʚʘʥʘ ʣʝʩʦʚʦʜʩʪʚʝʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʤʝʨʯʝʩʢʠʭ ʨʘʟʨʝʞʠʚʘʥʠʡ ʚ 

ʉʝʚʝʨʥʦʤ ʇʨʠʣʘʜʦʞʴʝ ʟʘ 20-ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʧʨʠʨʦʩʪʝ 

ʜʨʝʚʝʩʠʥʳ, ʜʠʥʘʤʠʢʝ ʟʘʧʘʩʘ, ʝʛʦ ʢʘʯʝʩʪʚʝ ʠ ʧʦʚʨʝʞʜʝʥʠʷʭ ʜʨʝʚʦʩʪʦʷ, ʘ ʪʘʢʞʝ ʦʙ 

ʠʟʤʝʥʝʥʠʷʭ ʞʠʚʦʛʦ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ʆʙʩʫʞʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ. 

ʂ ʣ ʶ ʯ ʝ ʚ ʳ ʝ  ʩ ʣ ʦ ʚ ʘ: ʢʦʤʤʝʨʯʝʩʢʠʝ ʨʘʟʨʝʞʠʚʘʥʠʷ, ʧʦʩʪʦʷʥʥʳʝ 

ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʠ, ʧʨʠʨʦʩʪ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ 

 

SUMMARY 

Commercial thinning forest management and selection strategy 

S.M. Sinkevich, V.S. Fedulov (Forest research institute, Karelian Research Centre of 

RAS) 

Commercial thinning efficiency after 20-year around Ladoga-lake are investi-

gated. Growth and yield, stand quality, tree-damage and ground cover are presented. 

Some problems of forest use planning are discussed. 

K e y  w o r d s: commercial thinning, permanent plots, forest growth, forest 

use planning 

 

ʈʫʙʢʠ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢ ʦʧʝʨʘʮʠʷ, ʧʦʟʚʦʣʷʶ-

ʱʘʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʢʫʧʠʪʴ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʠ, ʧʦ ʢʨʘʡʥʝʡ 

ʤʝʨʝ, ʪʝʦʨʝʪʠʯʝʩʢʠ ï ʫʣʫʯʰʠʪʴ ʩʦʩʪʦʷʥʠʝ ʣʝʩʥʦʛʦ ʬʦʥʜʘ, ʩʪʘʣʠ 

ʧʨʠʚʣʝʢʘʪʴ ʚʩʸ ʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʣʝʩʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦ ʤʝʨʝ ʧʦ-

ʷʚʣʝʥʠʷ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʳʭ ʤʘʰʠʥ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. ʆʜʥʦ-

ʚʨʝʤʝʥʥʦ ʥʘ ʬʦʥʝ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʥʝʭʚʘʪʢʠ ʨʝʩʫʨʩʦʚ ʩʧʝʣʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʧʦʟʜʥʠʝ ʨʘʟʨʝʞʠʚʘʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʤʝʨʝ ʩʨʝʜʩʪʚʦʤ ʚʦʩʧʦʣʥʝʥʠʷ ʥʝʜʦʩʪʘʪʢʦʚ ʩʦʨʪʠʤʝʥʪʥʦʡ ʩʪʨʫʢʪʫ-

ʨʳ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʬʦʥʜʘ ʛʣʘʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. 

ʉʨʝʜʠ ʨʝʛʠʦʥʦʚ ʉʝʚʝʨʦ-ɿʘʧʘʜʘ ʈʦʩʩʠʠ ʧʦ ʜʦʣʝ ʧʨʦʤʝʞʫʪʦʯʥʦ-

ʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʙʱʝʤ ʦʙʲʸʤʝ ʦʪʧʫʩʢʘ ʣʝʩʘ ʂʘʨʝʣʠʷ ʩʫʱʝʩʪ-

ʚʝʥʥʦ ʦʪʩʪʘʸʪ ʦʪ ʩʯʠʪʘʶʱʝʛʦʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʫʨʦʚʥʷ ʚ 20% [7] , 
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ʥʦ ʥʝ ʩʣʠʰʢʦʤ ʩʠʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʦʩʝʜʥʠʭ ʣʝʩʥʳʭ ʨʝʛʠʦʥʦʚ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʨʝʩʧʫʙʣʠʢʝ ʫʞʝ ʩ ʢʦʥʮʘ 1980-ʭ ʛʦʜʦʚ ʧʨʝʜʧʨʠ-

ʥʠʤʘʶʪʩʷ ʤʘʩʰʪʘʙʥʳʝ ʧʦʧʳʪʢʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʣʝʩʦʧʦʣʴʟʦʚʘ-

ʥʠʷ ʥʘ ʦʩʥʦʚʝ ʚʥʝʜʨʝʥʠʷ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʈʦʩʩʠʠ ʢ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʨʘʟʨʘʙʦʪʘʥʦ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪ-

ʚʦ ʩʭʝʤ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ 

ʫʩʪʦʡʯʠʚʦʛʦ ʠʥʪʝʥʩʠʚʥʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ [1, 4, 6]. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʮʝʩʩʦʚ 

ʣʝʩʦʚʳʨʘʱʠʚʘʥʠʷ ʠ ʣʝʩʦʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʷʚʣʷʝʪ ʩʝʙʷ ʥʘ ʢʦʥʝʯʥʦʤ 

ʵʪʘʧʝ ʦʙʦʨʦʪʘ ʭʦʟʷʡʩʪʚʘ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʥʷʪʳʭ ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. 

ʂ ʥʘʯʘʣʫ ʪʝʢʫʱʝʛʦ ʩʪʦʣʝʪʠʷ ʜʦʣʷ ʨʫʙʦʢ ʫʭʦʜʘ ʚ ʩʨʝʜʥʝʤ ʧʦ 

ʂʘʨʝʣʠʠ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 5%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʝ-

ʚʝʨʥʦʛʦ ʇʨʠʣʘʜʦʞʴʷ ʦʥʘ ʜʦʩʪʠʛʘʣʘ ʦʪ 50 ʜʦ 85%. ɺ ʜʘʣʴʥʝʡʰʝʤ, 

ʦʜʥʘʢʦ, ʧʨʦʠʟʦʰʣʦ ʩʦʢʨʘʱʝʥʠʝ, ʠ ʢ 2007 ʛʦʜʫ ʧʨʦʤʝʞʫʪʦʯʥʦʝ 

ʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʦʨʪʘʚʘʣʴʩʢʦʛʦ ʠ ʇʠʪʢʷʨʘʥʪʩʢʦʛʦ 

ʨʘʡʦʥʦʚ ʩʦʩʪʘʚʣʷʣʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 25 ʠ 32% ʦʪ ʦʙʱʝʛʦ ʦʪʧʫʩʢʘ, 

ʥʦ ʠ ʵʪʦ ʙʳʣʦ ʚ 2,7 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʧʦ ʨʝʩʧʫʙʣʠʢʝ. 

ʇʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ, ʥʘʢʦʧʣʝʥʥʳʡ ʟʘ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʠ ʟʥʘʯʠ-

ʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ʧʨʦʡʜʝʥʥʳʭ ʨʫʙʢʘʤʠ ʥʘʩʘʞʜʝʥʠʡ ʜʘʶʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʜʦʩʪʘʪʦʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦ ʦʮʝʥʠʪʴ ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʡ ʵʬ-

ʬʝʢʪ ʢʦʤʤʝʨʯʝʩʢʠʭ ʨʘʟʨʝʞʠʚʘʥʠʡ ʠ ʠʭ ʤʝʩʪʦ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʣʝ-

ʩʦʧʦʣʴʟʦʚʘʥʠʷ. 

ʆʮʝʥʢʘ ʣʝʩʦʚʦʜʩʪʚʝʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʫʙʦʢ ʧʨʦʤʝʞʫʪʦʯ-

ʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʚʳʧʦʣʥʷʣʘʩʴ ʥʘ 20 ʧʦʩʪʦʷʥʥʳʭ ʧʨʦʙʥʳʭ ʧʣʦ-

ʱʘʜʷʭ ʨʘʟʤʝʨʦʤ ʦʪ 0,2 ʜʦ 0,8 ʛʘ, ʟʘʣʦʞʝʥʥʳʭ ʚ 1988-1993 ʛʛ. ʚ ʥʘ-

ʩʘʞʜʝʥʠʷʭ I-III  ʢʣʘʩʩʦʚ ʙʦʥʠʪʝʪʘ, ʧʨʦʡʜʝʥʥʳʭ ʢʦʤʤʝʨʯʝʩʢʠʤʠ 

ʨʘʟʨʝʞʠʚʘʥʠʷʤʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʦʪ 16 ʜʦ 54% ʧʦ ʟʘʧʘʩʫ. ʇʨʠ ʟʘ-

ʢʣʘʜʢʝ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʚʳʧʦʣʥʷʣʘʩʴ ʥʫʤʝʨʘʮʠʷ ʜʝʨʝʚʴʝʚ ʠ 

ʢʘʨʪʠʨʦʚʘʥʠʝ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʧʦ ʧʨʦ-

ʰʝʩʪʚʠʠ 20 ʣʝʪ ʦʙʲʝʢʪʠʚʥʳʝ ʜʘʥʥʳʝ ʦ ʧʨʠʨʦʩʪʝ ʠ ʦʪʧʘʜʝ. ɺ ʭʦʜʝ 

ʫʯʸʪʥʳʭ ʨʘʙʦʪ ʠʟʤʝʨʷʣʠʩʴ ʜʠʘʤʝʪʨʳ ʜʝʨʝʚʴʝʚ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝ-

ʥʠʷʭ ʩ ʪʦʯʥʦʩʪʴʶ 1 ʤʤ, ʩʪʨʦʠʣʩʷ ʛʨʘʬʠʢ ʚʳʩʦʪ ʧʦ ʜʘʥʥʳʤ 25-30 

ʟʘʤʝʨʦʚ ʠ ʦʪʙʠʨʘʣʠʩʴ ʢʝʨʥʳ ʜʨʝʚʝʩʠʥʳ (ʥʝ ʤʝʥʝʝ 3 ʰʪ. ʥʘ 4-

ʩʘʥʪʠʤʝʪʨʦʚʫʶ ʩʪʫʧʝʥʴ) ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʜʠʥʘʤʠʢʠ ʨʘʜʠʘʣʴʥʦʛʦ 

ʧʨʠʨʦʩʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʦʚ ʜʝʨʝʚʴʝʚ ʠ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʨʠʜʦʨʦʚ. ʇʦʚʨʝʞʜʝʥʠʷ ʜʨʝʚʦ-
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ʩʪʦʷ ʠ ʧʦʯʚʳ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʧʨʠ ʟʘʢʣʘʜʢʝ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ; 

ʧʨʠ ʧʦʚʪʦʨʥʦʤ ʫʯʝʪʝ ʦʪʤʝʯʘʣʠʩʴ ʧʨʦʷʚʠʚʰʠʝʩʷ ʩʢʨʳʪʳʝ ʦʰʤʳ-

ʛʠ, ʧʦʷʚʣʝʥʠʝ ʧʣʦʜʦʚʳʭ ʪʝʣ ʛʨʠʙʦʚ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʛʥʠʣʝʡ ʥʘ 

ʨʘʩʪʫʱʠʭ ʜʝʨʝʚʴʷʭ (ʧʦ ʢʝʨʥʘʤ) ʠ ʩʚʝʞʠʭ ʧʥʷʭ. ɼʣʷ ʦʮʝʥʢʠ ʪʠʧʦ-

ʣʦʛʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʫʯʘʩʪʢʘ ʠ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ 

ʫʯʠʪʳʚʘʣʠʩʴ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʠ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʚʠʜʦʚ ʞʠʚʦ-

ʛʦ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ 25-40 ʧʣʦʱʘʜʢʘʭ.  

ʃʝʩʦʚʦʜʩʪʚʝʥʥʦʡ ʟʘʜʘʯʝʡ ʨʘʟʨʝʞʠʚʘʥʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʥʘ 

ʧʦʟʜʥʠʭ ʚʦʟʨʘʩʪʥʳʭ ʩʪʘʜʠʷʭ, ʷʚʣʷʝʪʩʷ, ʧʦʤʠʤʦ ʟʘʛʦʪʦʚʢʠ ʜʨʝʚʝ-

ʩʠʥʳ, ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦ 

ʦʙʲʸʤʫ ʠ ʮʝʥʥʦʩʪʠ ʟʘʧʘʩʘ ʜʣʷ ʟʘʢʣʶʯʠʪʝʣʴʥʳʭ ʵʪʘʧʦʚ ʣʝʩʦʧʦʣʴ-

ʟʦʚʘʥʠʷ.  

ɼʠʥʘʤʠʢʘ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʥʘʩʘʞ-

ʜʝʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʦʪʟʳʚʯʠʚʦʩʪʠ ʜʨʝʚʦʩʪʦʝʚ ʥʘ 

ʧʨʦʚʝʜʝʥʠʝ ʨʘʟʨʝʞʠʚʘʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʡ ʚʳ-

ʙʦʨʢʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʜʝʨʝʚʴʝʚ ʵʢʩʪʨʝʤʘʣʴʥʳʤ 

ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʨʝʟʢʠʭ ʧʝʨʝʧʘʜʘʭ ʰʠʨʠʥʳ 

ʛʦʜʠʯʥʳʭ ʩʣʦʝʚ. 

ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠʤʝʣ ʤʝʩʪʦ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʩʪʨʝʩʩ ʚ ʜʠʥʘʤʠʢʝ 

ʰʠʨʠʥʳ ʛʦʜʠʯʥʳʭ ʩʣʦʝʚ ʫ ʜʝʨʝʚʴʝʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʨʠʜʦʨʦʚ. ɺʣʠʷʥʠʝ ʧʦ-

ʩʣʝʜʥʠʭ ʥʘ ʠʪʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʧʨʠʨʦʩʪʘ ʧʦ ʜʠʘʤʝʪʨʫ ʦʢʘʟʘʣʦʩʴ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝʩʫʱʝʩʪʚʝʥʥʳʤ (ʨʠʩ. 1). 

ʅʘʢʦʧʣʝʥʠʝ ʦʪʧʘʜʘ ʟʘ 20 ʣʝʪ, ʠʩʪʝʢʰʠʭ ʩ ʤʦʤʝʥʪʘ ʧʨʦʚʝʜʝʥʠʷ 

ʨʘʟʨʝʞʠʚʘʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 30-50%, ʩʦʩʪʘʚʠʣʦ ʚ ʩʨʝʜʥʝʤ 20 ʠ 

24 ʤ
3
/ʛʘ ʚ ʝʣʴʥʠʢʘʭ ʠ ʩʦʩʥʷʢʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʚ 2 ʨʘʟʘ 

ʤʝʥʴʰʝ, ʯʝʤ ʚ ʥʝʨʘʟʨʝʞʝʥʥʳʭ ʜʨʝʚʦʩʪʦʷʭ. ʂʘʢʦʡ-ʣʠʙʦ ʚʳʨʘʞʝʥ-

ʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʥʘʢʦʧʣʝʥʠʷ ʦʪʧʘʜʘ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʫʙʢʠ ʥʝ 

ʦʪʤʝʯʝʥʦ. ɸʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʧʘʜʘ ʥʝ 

ʚʳʷʚʠʣ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʢ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʤ ʢʦʨʠʜʦʨʘʤ. 

ʊʝʢʫʱʝʝ ʩʨʝʜʥʝʧʝʨʠʦʜʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ ʟʘʧʘʩʘ ʚ ʝʣʴʥʠʢʘʭ II-

III ʠ ʚ ʩʦʩʥʷʢʘʭ I-III ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʦʚ ʩʦʩʪʘʚʠʣʦ 5-3,5 ʤ
3
/ʛʘ. ʅʘʠ-

ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦ ʚʝʣʠʯʠʥʘ ʧʨʠʨʦʩʪʘ ʟʘʚʠʩʠʪ ʦʪ ʚʦʟʨʘʩʪʘ ʧʨʦʚʝ-

ʜʝʥʠʷ ʨʘʟʨʝʞʠʚʘʥʠʷ (ʨʠʩ. 2). ɼʘʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʥʘʢʣʘʜʳʚʘʝʪ 

ʝʩʪʝʩʪʚʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ. 
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ʥʠʷ ʥʘ ʩʨʝʜʥʝʩʨʦʯʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ. ɺ ʩʨʝʜʥʝʤ ʚ ʝʣʴʥʠʢʘʭ ʧʨʠ 

ʠʩʭʦʜʥʳʭ ʟʘʧʘʩʘʭ 250-450 ʤ
3
/ʛʘ ʟʘ 20 ʣʝʪ ʥʝʭʚʘʪʢʘ ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 25%, ʭʦʪʷ ʚ ʥʘʠʣʫʯʰʠʭ ʫʩʣʦʚʠʷʭ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷ  

ʚʦʟʤʦʞʥʦ ʜʦʩʪʠʞʝʥʠʝ ʜʦʨʫʙʦʯʥʦʛʦ ʫʨʦʚʥʷ. ɺ ʩʦʩʥʷʢʘʭ, ʛʜʝ ʚʳ-

ʨʫʙʘʣʩʷ ʚʜʚʦʝ ʤʝʥʴʰʠʡ ʦʙʲʝʤ ʜʨʝʚʝʩʠʥʳ, ʨʘʟʣʠʯʠʷ ʦʢʘʟʘʣʠʩʴ ʚ 

ʩʨʝʜʥʝʤ ʥʝʩʫʱʝʩʪʚʝʥʥʳ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʦʩʪʠʞʝʥʠʷ ʟʘʧʘʩʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʦʥ-

ʪʨʦʣʴʥʦʤʫ ʥʘʩʘʞʜʝʥʠʶ, ʥʝ ʧʨʦʠʟʦʰʣʦ ʥʠ ʚ ʦʜʥʦʤ ʠʟ ʩʣʫʯʘʝʚ, 

ʯʪʦ, ʚ ʦʙʱʝʤ, ʩʦʚʝʨʰʝʥʥʦ ʟʘʢʦʥʦʤʝʨʥʦ, ʧʦʩʢʦʣʴʢʫ, ʧʦ ʨʝʟʫʣʴʪʘ-

ʪʘʤ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ [5],  ʧʨʠ ʚʦʟʨʘʩʪʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʟ-

ʨʝʞʠʚʘʥʠʷ ʩʪʘʨʰʝ 60 ʣʝʪ ʥʝʠʟʙʝʞʥʦ ʩʥʠʞʝʥʠʝ ʟʘʧʘʩʘ ʢ ʚʦʟʨʘʩʪʫ 

ʩʧʝʣʦʩʪʠ.  

ʎʝʥʥʦʩʪʴ ʦʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʜʦʨʘʱʠʚʘʥʠʝ ʜʨʝʚʦʩʪʦʷ ʟʘʚʠʩʠʪ ʦʪ 

ʝʛʦ ʧʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ, ʜʦʩʪʠʛʥʫʪʦʛʦ ʩʨʝʜʥʝʛʦ ʜʠʘʤʝʪʨʘ, ʘ ʪʘʢʞʝ 

ʚ ʩʫʱʝʩʪʚʝʥʥʦʡ ʤʝʨʝ ï ʦʪ ʘʢʢʫʨʘʪʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʣʝʩʦʩʝʯʥʦ-

ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʙʦʪ, ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝ-

ʭʘʥʠʟʤʦʚ, ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʛʨʫʥʪʦʚ ʠ ʠʩʭʦʜʥʦʡ ʛʫʩʪʦʪʳ. ʉʦ-

ʙʣʶʜʝʥʠʝ ʜʝʡʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʦʚ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʪʝʤ ʙʦʣʝʝ 

ʚʘʞʥʦ, ʯʪʦ ʧʦ ʜʘʥʥʳʤ ʬʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [3], ʢʘʯʝʩʪʚʦ ʝʣʦ-

ʚʳʭ ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ ʠʟ ʂʘʨʝʣʠʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʟʘʤʝʪʥʦ ʩʥʠ-

ʞʘʝʪʩʷ. 

ɺ ʥʘʩʘʞʜʝʥʠʷʭ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʝʣʠ ʝʸ ʜʦʣʷ ʟʘ 20 ʣʝʪ ʫʚʝʣʠ-

ʯʠʣʘʩʴ ʥʘ 1,6 ʝʜʠʥʠʮʳ, ʘ ʩʫʤʤʘʨʥʘʷ ʜʦʣʷ ʭʚʦʡʥʳʭ ï ʥʘ 1,4; ʚ ʩʦ-

ʩʥʷʢʘʭ ʜʦʣʷ ʩʦʩʥʳ ʚʦʟʨʦʩʣʘ ʥʘ 0,3 ʝʜʠʥʠʮʳ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʛʦ ʜʠʘʤʝʪʨʘ ʨʘʟʨʝʞʝʥʥʳʭ 

ʜʨʝʚʦʩʪʦʝʚ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʠʭ ʪʝʭʥʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ, ʚ ʥʘʠ-

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʨʘʟʤʝʨʦʚ ʚʳʨʫʙʘʝʤʳʭ 

ʠ ʦʩʪʘʚʣʷʝʤʳʭ ʥʘ ʜʦʨʘʱʠʚʘʥʠʝ ʜʝʨʝʚʴʝʚ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʛʨʘ-

ʥʠʯʠʚʘʝʪ ʦʢʫʧʘʝʤʦʩʪʴ ʧʨʦʚʦʜʠʤʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʨʘʟʨʝʞʠʚʘʥʠʡ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʩʤʝʰʘʥʥʳʭ ʜʨʝʚʦʩʪʦʷʭ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʨʝʞʠʚʘ-

ʥʠʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʫʯʘʩʪʠʷ ʛʣʘʚʥʦʡ ʧʦʨʦʜʳ ʩʫ-

ʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʦʙʱʠʡ ʟʘʧʘʩ ʢʨʫʧʥʦʤʝʨʥʦʡ ʭʚʦʡʥʦʡ ʜʨʝʚʝ-

ʩʠʥʳ (ʨʠʩ. 3). 
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ʈʠʩ. 3. ɼʠʥʘʤʠʢʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʧʘʩʘ ʝʣʠ ʧʦ ʩʪʫʧʝʥʷʤ ʪʦʣʱʠʥʳ 

ʚ ʨʘʟʨʝʞʝʥʥʦʤ (ʚʳʙʦʨʢʘ 38%) ʠ ʢʦʥʪʨʦʣʴʥʦʤ ʜʨʝʚʦʩʪʦʷʭ 

 

ʉʨʘʚʥʠʪʝʣʴʥʦ ʣʝʛʢʦ ʦʙʥʘʨʫʞʠʚʘʝʤʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʩʪʚʦʣʦʚ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ ʧʨʝʚʳʰʘʶʪ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʜʦʧʫʩʢʦʚ 

(ʪʘʙʣ.).  

ʊʘʙʣʠʮʘ 

ɺʠʜʳ ʧʦʚʨʝʞʜʝʥʠʡ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʥʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ (%) 
 

ʊʠʧ ʣʝʩʦʨʘʩʪʠ-

ʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ 

ʉʝʟʦʥ 

ʨʫʙʢʠ 

ʆʙʨʳʚ ʢʦʨʥʝʚʦʡ 

ʩʠʩʪʝʤʳ 

ʆʰʤʳʛʠ 

ʩʪʚʦʣʘ 
ɻʣʫʙʠʥʘ 

ʢʦʣʝʠ, 

ʩʤ 10% 20% 30% 40% 50% ʜʦ 1 ʤ >1 ʤ 

ɽ.-ʯʝʨʥ. ʣʝʪʦ 4,6 1,3 0,7 - - 7,2 - 30 

ɽ.-ʯʝʨʥ. ʟʠʤʘ 0,4 4,4 0,4 - - 10,0 0,8 19 

ɽ.-ʯʝʨʥ. ʟʠʤʘ - 0,4 0,8 0,4 0,4 0,8 - 12 

ɽ-ʯʝʨʥ. ʚʣ. ʣʝʪʦ 6,8 3,6 1,0 - - 3,1 - 15 

ɽ.-ʯʝʨʥ-ʜʣʛ. ʟʠʤʘ - - - - - 3,2 0,8 23 

ɽ.-ʯʝʨʥ-ʨʪʨ. ʟʠʤʘ - - - - - 2,9 - 45 

ɽ.-ʢʠʩʣ. ʣʝʪʦ 11,7 2,1  - - 7,6 0,7 9 

ʉ.-ʯʝʨʥ. ʣʝʪʦ - - - - - 2,8 0,6 24 

 

ʇʨʠ ʵʪʦʤ ʩʣʘʙʳʝ (ʜʦ 20%) ʧʦʚʨʝʞʜʝʥʠʷ ʢʦʨʥʝʚʳʭ ʩʠʩʪʝʤ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʧʨʝʚʳʰʘʶʪ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʚʠʜʠʤʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʢʦʨʳ 

ʩʪʚʦʣʘ. ɻʣʫʙʠʥʘ ʢʦʣʝʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʠʥʪʝʥʩʠʚʥʦ-

ʩʪʴʶ ʨʫʙʢʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʙʱʘʷ ʧʦʚʨʝʞʜʘʝʤʦʩʪʴ ʦʩʪʘʚʣʷʝʤʦʛʦ 

ʜʨʝʚʦʩʪʦʷ ʧʦ ʤʝʨʝ ʩʥʠʞʝʥʠʷ ʛʫʩʪʦʪʳ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʧʘ-

ʜʘʝʪ. ɺ ʉʝʚʝʨʥʦʤ ʇʨʠʣʘʜʦʞʴʝ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʣʝʩʦʚ ʧʨʦʠʟʨʘ-
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ʩʪʘʝʪ ʥʘ ʙʳʚʰʠʭ ʩʝʣʴʭʦʟʫʛʦʜʴʷʭ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʘ ʦʧʘʩ-

ʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʥʘ ʧʣʦʜʦʨʦʜʥʳʭ ʧʦʯʚʘʭ, ʧʘʪʦ-

ʛʝʥʥʳʭ ʜʝʨʝʚʦʨʘʟʨʫʰʘʶʱʠʭ ʛʨʠʙʦʚ, ʢʦʪʦʨʳʝ ʥʝʨʝʜʢʠ ʜʘʞʝ ʚ ʥʘ-

ʩʘʞʜʝʥʠʷʭ, ʥʝ ʟʘʪʨʦʥʫʪʳʭ ʨʫʙʢʘʤʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʫʯʝʪʘ ʧʥʝʡ 

ʜʝʨʝʚʴʝʚ, ʚʳʨʫʙʣʝʥʥʳʭ ʧʨʠ ʧʦʚʪʦʨʥʦʤ ʧʨʠʝʤʝ ʥʘ ʫʯʘʩʪʢʝ ʨʘʟʨʝ-

ʞʠʚʘʥʠʷ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʥʘ 25% ʠʟ ʥʠʭ ʙʳʣʠ ʦʙʥʘʨʫʞʝ-

ʥʳ ʧʨʠʟʥʘʢʠ ʥʘʧʝʥʥʦʡ ʛʥʠʣʠ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʜʠʣʦ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ, ʢʘʢ ʠ 40 ʣʝʪ ʥʘʟʘʜ [2],  ʦʪʩʫʪʩʪʚʫʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠ ʜʦʩʪʫʧʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʫʙʢʠ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ ʙʝʟ ʥʘʥʝʩʝʥʠʷ ʫʱʝʨʙʘ ʣʝʩʥʦʤʫ ʙʠʦʛʝʦʮʝʥʦʟʫ. ɹʦʣʝʝ 

ʪʦʛʦ, ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʦʣʫʯʝʥʠʝ ʜʨʝʚʝ-

ʩʠʥʳ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʮʝʣʝʚʦʛʦ ʥʘʟʥʘ-

ʯʝʥʠʷ ʥʘʩʘʞʜʝʥʠʡ, ʧʦʚʨʝʞʜʝʥʠʷ, ʥʘʥʦʩʠʤʳʝ ʤʝʭʘʥʠʟʤʘʤʠ, ʩʣʝ-

ʜʫʝʪ ʩʯʠʪʘʪʴ ʟʘʨʘʥʝʝ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʤ ʨʠʩʢʦʤ, ʩʪʝʧʝʥʴ ʢʦʪʦʨʦʛʦ 

ʜʦʣʞʥʘ ʟʘʨʘʥʝʝ ʧʣʘʥʠʨʦʚʘʪʴʩʷ ʠ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʣʝʩʦ-

ʚʦʜʩʪʚʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʩʯʸʪʘ. 

ɺ ʞʠʚʦʤ ʥʘʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʧʦʩʣʝ ʨʘʟʨʝʞʠʚʘʥʠʷ, ʚ ʜʦʚʦʣʴ-

ʥʦ ʪʝʩʥʦʡ ʩʚʷʟʠ ʩ ʧʨʦʮʝʥʪʦʤ ʚʳʙʦʨʢʠ, ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥ-

ʩʪʚʝ ʩʣʫʯʘʝʚ ʨʘʟʨʘʩʪʘʝʪʩʷ ʯʝʨʥʠʢʘ. ʉʪʝʧʝʥʴ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳ-

ʪʠʷ ʟʣʘʢʦʚ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʫʙʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʚʠʩʠʪ, ʧʦ-

ʵʪʦʤʫ ʢʦʥʢʫʨʝʥʮʠʷ ʤʝʞʜʫ ʥʠʤʠ ʠ ʜʨʝʚʦʩʪʦʝʤ ʟʘ ʧʠʪʘʪʝʣʴʥʳʝ 

ʚʝʱʝʩʪʚʘ ʧʨʠʫʨʦʯʝʥʘ ʚ ʦʩʥʦʚʥʦʤ ʢ ʟʦʥʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʨʠ-

ʜʦʨʦʚ. ɺ ʫʩʣʦʚʠʷʭ ʇʨʠʣʘʜʦʞʴʷ ʩ ʚʳʨʘʞʝʥʥʳʤ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 

ʦʩʘʜʢʦʚ ʥʘʜ ʠʩʧʘʨʝʥʠʝʤ ʩʫʱʝʩʪʚʫʝʪ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʥʩʠʚʥʳʭ ʨʘʟʨʝʞʠʚʘʥʠʡ. ʀʥʜʠʢʘ-

ʪʦʨʦʤ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ 

ʧʦʣʠʪʨʠʭʫʤʘ ʠ ʩʬʘʛʥʦʚʳʭ ʤʭʦʚ. ʀʭ ʨʘʟʚʠʪʠʝ ʩʚʳʰʝ 20% ʦʪʤʝʯʝ-

ʥʦ ʪʦʣʴʢʦ ʥʘ ʜʚʫʭ ʫʯʘʩʪʢʘʭ, ʛʜʝ ʦʥʠ ʠʟʥʘʯʘʣʴʥʦ ʜʦ ʨʫʙʢʠ ʧʨʠʩʫʪ-

ʩʪʚʦʚʘʣʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ. ʅʘ ʧʨʦʯʠʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘ-

ʜʷʭ ʫʩʠʣʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʩʬʘʛʥʦʚʳʭ ʤʭʦʚ ʧʨʠʫʨʦʯʝʥʦ ʢ ʢʦʣʝʷʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʨʠʜʦʨʦʚ; ʵʪʦ ʜʘʝʪ ʦʩʥʦʚʘʥʠʷ ʩʯʠʪʘʪʴ, ʯʪʦ 

ʧʣʦʱʘʜʴ ʧʦʩʣʝʜʥʠʭ ʥʝ ʤʦʞʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʦʨʥʷ-

ʤʠ ʜʝʨʝʚʴʝʚ. 

ʇʨʠ ʦʙʱʝʡ ʣʝʩʦʚʦʜʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ ʢʦʤʤʝʨʯʝʩʢʠʭ ʨʘʟʨʝʞʠʚʘ-

ʥʠʡ ʜʦʣʞʥʦ ʙʳʪʴ ʫʯʪʝʥʦ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʩʣʝ-

ʜʫʶʱʠʭ ʵʪʘʧʦʚ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ. ɼʦ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʧʨʝʜʝʣʘ ʦʥʠ 
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ʩʢʘʟʳʚʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʟʘʧʘʩʝ ʠ ʢʘʯʝʩʪʚʝ ʚʳʨʘʱʠʚʘʝʤʦʡ ʜʨʝ-

ʚʝʩʠʥʳ. ʅʦ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʨʝʞʠʚʘʥʠʡ ʠ 

ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʚʦʟʨʘʩʪʫ ʩʧʝʣʦʩʪʠ ʙʫʬʝʨʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʣʝʩʥʦʡ 

ʵʢʦʩʠʩʪʝʤʳ ʩʥʠʞʘʶʪʩʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʣʝʩʦʚ ʠ ʚʦʟʨʘʩʪʘ ʥʘʩʘʞʜʝʥʠʷ ʚʦʟʤʦʞʥʳ ʣʠʙʦ ʧʨʦʚʝʜʝʥʠʝ ʧʦʚʪʦʨ-

ʥʦʛʦ ʨʘʟʨʝʞʠʚʘʥʠʷ, ʣʠʙʦ ʩʧʣʦʰʥʘʷ ʨʫʙʢʘ ʜʨʝʚʦʩʪʦʷ. ʇʦʩʣʝʜʥʷʷ 

ʟʘʯʘʩʪʫʶ ʦʢʘʟʳʚʘʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʳʤ ʚʘʨʠʘʥʪʦʤ, ʧʦ-

ʩʢʦʣʴʢʫ ʛʫʩʪʦʪʘ ʨʘʥʝʝ ʨʘʟʨʝʞʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʫʞʝ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʚʦʜʠʪʴ ʧʦʚʪʦʨʥʳʝ ʧʨʠʸʤʳ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʠʩʢʘ ʩʧʣʦʰʥʦ-

ʛʦ ʚʝʪʨʦʚʘʣʘ. ʇʝʨʩʧʝʢʪʠʚʥʦʩʪʴ çʩʢʘʥʜʠʥʘʚʩʢʦʛʦè ʚʘʨʠʘʥʪʘ ʩ ʦʩ-

ʪʘʚʣʝʥʠʝʤ 150-200 ʣʫʯʰʠʭ ʜʝʨʝʚʴʝʚ ʚ ʢʘʯʝʩʪʚʝ ʦʙʩʝʤʝʥʠʪʝʣʝʡ 

ʤʘʣʦʚʝʨʦʷʪʥʘ, ʪʘʢ ʢʘʢ ʧʦʜʘʚʣʷʶʱʘʷ ʤʘʩʩʘ ʥʘʩʘʞʜʝʥʠʡ ʬʦʨʤʠʨʦ-

ʚʘʣʘʩʴ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʛʫʩʪʦʪʳ, ʠ ʧʝʨʠʦʜ ʘʜʘʧʪʘʮʠʠ ʢʦʨʥʝ-

ʚʳʭ ʩʠʩʪʝʤ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʨʘʟʨʝʞʠʚʘʥʠʷ ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʝʥ ʜʣʷ 

ʩʪʦʣʴ ʨʘʜʠʢʘʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʚʝʪʨʦʚʳʭ ʥʘʛʨʫʟʦʢ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʙʱʝʤ ʢʦʥʪʝʢʩʪʝ ʣʝʩʦʚʳʨʘʱʠʚʘʥʠʷ ʠ ʣʝʩʦ-

ʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʜʨʝʚʦʩʪʦʝʚ ʩʪʘʥʦʚʠʪʩʷ ʨʝʰʘʶʱʠʤ 

ʬʘʢʪʦʨʦʤ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʨʘʪʝʛʠʠ ʥʘ ʩʨʝʜʥʝʩʨʦʯʥʫʶ ʧʝʨʩʧʝʢʪʠ-

ʚʫ. ɺ ʠʥʪʝʨʝʩʘʭ ʧʦʜʜʝʨʞʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʦʛʦ ʣʝʩʦ-

ʧʦʣʴʟʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ ʩʦʦʪʥʦʩʠʪʴ ʝʛʦ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʴ ʩ ʮʝʣʝʚʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʣʝʩʦʚ ʠ ʠʭ ʚʦʟʨʘʩʪʥʦʡ ʠ ʪʠʧʦʣʦʛʠ-

ʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʜʘʞʝ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʚ ʩʠʣʫ ʥʝʫʩʪʦʡʯʠʚʦ-

ʩʪʠ ʦʙʱʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʩʣʦʞʥʦ ʫʜʝʣʷʪʴ ʜʦʩʪʘʪʦʯʥʦ 

ʚʥʠʤʘʥʠʷ ʜʦʣʛʦʩʨʦʯʥʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ ʨʫʙʦʢ. 
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ʈɽɿʖʄɽ 

ʅʝʟʘʢʦʥʥʳʝ ʨʫʙʢʠ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʷʚʣʷʶʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʦʡ ʠʟ 
ʩʝʨʴʸʟʥʳʭ ʧʨʦʙʣʝʤ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʉʫʜʝʙʥʘʷ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʷ ʚ ʢʦʤʧʣʝʢʩʝ ʩ 

ʩʦʚʨʝʤʝʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫʪʚʝʨʜʠʪʝʣʴʥʳʝ ʵʢʩʧʝʨʪʥʳʝ 
ʚʳʚʦʜʳ ʧʨʠ ʨʘʩʢʨʳʪʠʠ ʠ ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ ʚ ʣʝʩʥʦʤ ʩʝʢʪʦʨʝ ʵʢʦʥʦ-

ʤʠʢʠ ʈʦʩʩʠʠ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʫʜʝʙʥʘʷ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʷ, ʧʨʠʨʦʩʪʳ ʜʨʝʚʝʩʠʥʳ, ʧʝʨʝʢʨʝ-
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SUMMARY 

Forensic dendrochronology 

N.M. Giryaev, Yu.M. Zhavoronkov (Centre of wood expertises OOO ñZDOROVIY 
LESò) 

Illegal cutting of forest range is currently one of the problems of modern forestry. Fo-
rensic dendrochronology combined with modern equipment allows creating affirmative 

expert findings in the detection and investigation of crimes in the forest sector of Russian 
economy. 

Key words: forensic dendrochronology, the shoot of wood, cross-dating, criminalistic 
methods, forensic examination 

 

ʅʝʟʘʢʦʥʥʳʝ ʨʫʙʢʠ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ (ʩʪ. 260 ʋʂ ʈʌ) ʷʚʣʷʶʪ-
ʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦ-

ʛʦ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʠ. ʈʘʩʩʣʝʜʦʚʘʥʠʝ ʫʢʘʟʘʥʥʳʭ ʧʨʝʩʪʫʧʣʝ-
ʥʠʡ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʷʜʦʤ ʩʣʦʞʥʳʭ ʤʦʤʝʥʪʦʚ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʢʘʟʘʪʝʣʴʥʳʭ ʚʳʚʦʜʦʚ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ 
ʵʢʩʧʝʨʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʟʮʦʚ ʜʨʝʚʝʩʠʥʳ, ʠʟʲʷʪʳʭ ʥʘ ʤʝʩʪʘʭ 

ʧʨʦʠʩʰʝʩʪʚʠʡ (ʣʝʩʦʥʘʨʫʰʝʥʠʡ).  
ʇʨʝʜʣʘʛʘʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʘʨʠʘʥʪʳ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʥʝ-

ʟʘʢʦʥʥʳʭ ʨʫʙʦʢ: ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʢʦʥ-

ʪʨʦʣʴʥʦ-ʧʨʦʧʫʩʢʥʳʭ ʧʫʥʢʪʦʚ ʥʘ ʜʦʨʦʛʘʭ, ʢʦʥʪʨʦʣʴ ʜʦʢʫʤʝʥʪʘʮʠʠ 
(ʧʦʨʫʙʦʯʥʳʝ ʙʠʣʝʪʳ) ʠ ʜʨ. [5, 6]. ʅʦ ʚʩʝ ʵʪʠ ʤʝʨʳ ʪʦʣʴʢʦ ʥʘʯʠʥʘʶʪ 
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ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʚʥʝʜʨʷʪʩʷ ʚ ʧʨʘʢʪʠʢʫ ʦʭʨʘʥʳ ʣʝʩʥʳʭ ʙʦʛʘʪʩʪʚ ʥʘʰʝ 
ʩʪʨʘʥʳ. 

ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʜʦʢʘʟʘʪʴ ʟʘʢʦʥʥʦʩʪʴ ʧʨʦʠʩʭʦ-
ʞʜʝʥʠʷ ʩʨʫʙʣʝʥʥʦʡ ʜʨʝʚʝʩʠʥʳ, ʷʚʣʷʝʪʩʷ ʩʫʜʝʙʥʘʷ ʜʝʥʜʨʦʭʨʦʥʦʣʦ-

ʛʠʷ. ʕʪʦ ʥʘʧʨʘʚʣʝʥʠʝ, ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʡ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʠ, ʥʘʯʘʣʦ 
ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ 60-70-ʭ ʛʦʜʘʭ XX ʚʝʢʘ. ʄʝʪʦʜʠʯʝʩʢʫʶ ʙʘʟʫ ʨʘʟʨʘ-

ʙʘʪʳʚʘʣʘ ʛʨʫʧʧʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ɺʩʝʩʦʶʟʥʦʛʦ ʥʘʫʯʥʦ-
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʩʫʜʝʙʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʉʉʉʈ ʧʦʜ ʨʫ-

ʢʦʚʦʜʩʪʚʦʤ ʄ.ʀ. ʈʦʟʘʥʦʚʘ [8, 11-14]. ʕʪʠ ʨʘʟʨʘʙʦʪʢʠ, ʥʘʫʯʥʳʝ ʠ 
ʧʨʘʢʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʫʙʣʠʢʘʮʠʠ ʧʦ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ 

ʪʦʛʦ ʧʝʨʠʦʜʘ ʚʦ ʤʥʦʛʦʤ ʦʩʪʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʪʝʧʝʨʴ.  
ʂʨʠʤʠʥʘʣʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʩʫʜʝʙʥʦʡ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʠ, ʩʦʟ-

ʜʘʥʥʳʝ ʠ ʘʧʨʦʙʠʨʦʚʘʥʥʳʝ ʚ XX ʚʝʢʝ, ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʙʳʣʠ 

ʟʘʙʳʪʳ ʠ ʥʝ ʧʨʠʤʝʥʷʣʠʩʴ ʚ ʵʢʩʧʝʨʪʥʦʡ ʧʨʘʢʪʠʢʝ. ɺʦʟʤʦʞʥʦ, ʦʜʥʘ 
ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʵʪʦʛʦ ʙʳʣʘ ʨʘʩʢʨʳʪʘ ʚ ʚʳʩʢʘʟʳʚʘʥʠʠ 

ʄ.ʀ. ʈʦʟʘʥʦʚʘ: çɼʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʩʪʳ ʚ 
ʠʩʧʦʣʥʝʥʠʠ, ʦʜʥʘʢʦ ʪʨʫʜʦʸʤʢʠ ʠ ʪʨʝʙʫʶʪ ʙʦʣʴʰʦʛʦ ʚʥʠʤʘʥʠʷè [8] . 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ (XXI  ʚʝʢ), ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʢʘʟʘʪʝʣʴʥʳʭ ʚʳ-
ʚʦʜʦʚ ʚ ʙʦʪʘʥʠʯʝʩʢʠʭ ʩʫʜʝʙʥʳʭ ʵʢʩʧʝʨʪʠʟʘʭ, ʥʘʟʥʘʯʘʝʤʳʭ ʧʨʠ ʨʘʩ-

ʩʣʝʜʦʚʘʥʠʠ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʟʘʢʦʥʥʳʤʠ ʨʫʙʢʘʤʠ ʣʝʩ-
ʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʷʜʘ 

ʤʝʪʦʜʦʚ ʥʘʫʯʥʦʡ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʠ (ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʫ-
ʜʝʙʥʦʡ ʧʨʘʢʪʠʢʝ) ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦ-

ʛʦ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʠʟʚʦʜ-
ʩʪʚʘ ʬʠʨʤʳ çRINNTECHè [5-7].  

ɼʝʥʜʨʦʭʨʦʥʦʣʦʛʠʷ ï ʨʘʟʜʝʣ ʵʢʦʣʦʛʠʠ, ʟʘʥʠʤʘʶʱʠʡʩʷ ʜʘʪʠʨʦʚ-
ʢʦʡ ʛʦʜʠʯʥʳʭ ʩʣʦʝʚ ʧʨʠʨʦʩʪʘ ʜʨʝʚʝʩʠʥʳ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʩʦʙʳ-

ʪʠʡ, ʠʟʫʯʝʥʠʝʤ ʚʣʠʷʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʚʝʣʠʯʠʥʫ ʧʨʠ-
ʨʦʩʪʘ ʜʨʝʚʝʩʠʥʳ, ʘʥʘʪʦʤʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʛʦʜʠʯʥʳʭ ʩʣʦʝʚ ʠ ʠʭ 

ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟʦʤ ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʛʦʜʠʯʥʳʭ 

ʩʣʦʷʭ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʮʝʣʝʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʳ [17] . 

ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʘʢʪʫʘʣʴʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʦʙʣʝʤʳ ʷʚ-
ʣʷʝʪʩʷ ʠʟʜʘʥʠʝ ʮʝʣʦʛʦ ʨʷʜʘ ʧʫʙʣʠʢʘʮʠʡ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ ʤʝʪʦʜʠ-

ʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ [1, 2, 7, 9, 10, 15, 20]. 
ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʢʨʠʤʠʥʘʣʠʩʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʨʝʚʝʩʠʥʳ, 

ʚ ʯʘʩʪʥʦʩʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʩʫʜʝʙʥʦʡ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʠ, 
ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ: 
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ʫʙʠʡʩʪʚ, ʭʠʱʝʥʠʡ, ʧʦʜʞʦʛʦʚ, ʥʝʟʘʢʦʥʥʳʭ ʨʫʙʦʢ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝ-
ʥʠʡ ʠ ʦʙʦʨʦʪʘ ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ, ʪʦ ʝʩʪʴ ʪʘʤ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʚʝʱʝʩʪ-

ʚʝʥʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ (ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ) ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʙ-
ʨʘʟʮʳ ʜʨʝʚʝʩʠʥʳ (ʮʝʣʠʢʦʚʳʝ ʩʧʠʣʳ, ʬʨʘʛʤʝʥʪʳ ʩʧʠʣʦʚ, ʢʝʨʥʳ, ʧʠ-

ʣʦʤʘʪʝʨʠʘʣʳ, ʠʟʜʝʣʠʷ ʠʟ ʜʨʝʚʝʩʠʥʳ ʠ ʪ. ʜ.) [1, 3, 4, 12, 15]. 
ʅʘʫʯʥʘʷ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʷ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʠʥʘʤʠʢʘ ʧʨʠʨʦʩʪʦʚ 

ʛʦʜʠʯʥʳʭ ʢʦʣʝʮ ʜʝʨʝʚʘ ʠʤʝʝʪ ʯʸʪʢʦ ʚʳʨʘʞʝʥʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʩ 
ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷ, 

ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʙʣʠʞʘʡʰʝʛʦ ʦʢʨʫʞʝʥʠʷ (ʜʨʝʚʦʩʪʦʷ) ʠ ʚʥʫʪʨʝʥʥʠʭ 
ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʜʝʨʝʚʴʝʚ (ʛʝʥʦʪʠʧʘ, 

ʚʦʟʨʘʩʪʘ, ʞʠʟʥʝʥʥʦʛʦ ʠ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ) [5, 6]. ɺ ʛʨʫʧʧʝ ʜʝ-
ʨʝʚʴʝʚ, ʨʘʩʪʫʱʠʭ ʚʙʣʠʟʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʢʘʞʜʦʝ ʠʟ ʥʠʭ ʦʙʣʘʜʘʝʪ 

ʩʚʦʝʡ ʫʥʠʢʘʣʴʥʦʡ ʢʨʠʚʦʡ ʨʦʩʪʘ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʛʦʜʠʯʥʳʝ ʪʨʝʥʜʳ 

ʧʨʠʨʦʩʪʘ ʫ ʛʨʫʧʧʳ ʜʝʨʝʚʴʝʚ ʦʜʥʦʡ ʧʦʨʦʜʳ ʠʟʤʝʥʷʶʪʩʷ ʙʦʣʝʝ ʠʣʠ 
ʤʝʥʝʝ ʩʦʛʣʘʩʦʚʘʥʥʦ, ʦʩʦʙʝʥʥʦ ʚ ʯʘʩʪʠ ʩʠʣʴʥʳʭ ʫʛʥʝʪʝʥʠʡ, ʧʨʠʭʦ-

ʜʷʱʠʭʩʷ ʥʘ ʛʦʜʳ ʩ ʤʘʢʩʠʤʘʣʴʥʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ [17, 
19]. 

ʂʦʣʴʮʝʚʳʝ ʩʝʨʠʠ ʧʨʠʨʦʩʪʦʚ ʜʨʝʚʝʩʠʥʳ, ʚʭʦʜʷʱʠʝ ʚ ʦʙʦʙʱʝʥ-
ʥʳʝ ʛʨʫʧʧʳ-ʭʨʦʥʦʣʦʛʠʠ, ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ ʢʘʣʝʥʜʘʨʥʳʝ ʜʘʪʳ 

ʧʝʨʚʦʛʦ (ʩʝʨʜʮʝʚʠʥʥʦʛʦ) ʠ ʧʦʩʣʝʜʥʝʛʦ ʛʦʜʠʯʥʳʭ ʢʦʣʝʮ (ʪ. ʝ. ʠʤʝʶʪ 
ʨʘʟʥʳʝ ʜʣʠʥʳ ʢʦʣʴʮʝʚʳʭ ʨʷʜʦʚ ï ʚ ʛʦʜʘʭ), ʥʦ ʧʨʠ ʵʪʦʤ ʦʙʣʘʜʘʪʴ 

ʩʭʦʜʥʳʤʠ (ʩʠʥʭʨʦʥʥʳʤʠ) ʧʦ ʨʠʩʫʥʢʫ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝ-
ʣʷʤ ʧʝʨʝʢʨʝʩʪʥʦʡ ʜʘʪʠʨʦʚʢʦʡ, ʛʨʘʬʠʢʦʡ ʧʨʠʨʦʩʪʘ ʛʦʜʠʯʥʳʭ ʢʦʣʝʮ.  

ɼʘʥʥʳʡ ʤʦʤʝʥʪ ʦʩʦʙʝʥʥʦ ʚʘʞʝʥ ʜʣʷ ʙʦʪʘʥʠʯʝʩʢʦʡ ʩʫʜʝʙʥʦʡ ʵʢʩ-
ʧʝʨʪʠʟʳ, ʪʘʢ ʢʘʢ ʚ ʢʘʯʝʩʪʚʝ ʚʝʱʝʩʪʚʝʥʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʠʟʲʷʪʳʭ 

ʧʦ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʤʘʪʠʢʠ, ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦ-
ʚʘʪʴ ʦʙʨʘʟʮʳ ʜʨʝʚʝʩʠʥʳ ï ʠʟ ʙʨʝʚʝʥ ʜʝʨʝʚʷʥʥʳʭ ʩʪʨʦʝʥʠʡ (ʩʨʫʙʦʚ), 

ʧʦʨʫʙʦʯʥʳʭ ʦʩʪʘʪʢʦʚ (ʢʦʤʣʝʚʳʭ ʠ ʚʝʨʰʠʥʥʳʭ ʯʘʩʪʝʡ ʙʨʝʚʝʥ) ʠ ʧʠ-
ʣʦʚʦʯʥʦʛʦ ʩʦʨʪʠʤʝʥʪʘ ï ʧʦʜʚʝʨʛʥʫʪʳʝ ʨʘʟʣʠʯʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙ-

ʨʘʙʦʪʢʝ ʠ ʥʝ ʠʤʝʶʱʠʝ ʦʙʱʠʭ ʣʠʥʠʡ ʨʘʟʜʝʣʝʥʠʷ [2, 16].  

ʂ ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʘʤ ʩʫʜʝʙʥʦʡ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʠ ʤʦʞʥʦ ʦʪʥʝ-
ʩʪʠ ʩʣʝʜʫʶʱʠʝ: 1) ʧʝʨʝʢʨʝʩʪʥʘʷ ʜʘʪʠʨʦʚʢʘ ʜʨʝʚʝʩʥʦ-ʢʦʣʴʮʝʚʳʭ 

ʧʨʠʨʦʩʪʦʚ; 2) ʚʠʟʫʘʣʴʥʦʝ ʩʨʘʚʥʝʥʠʝ ʛʨʘʬʠʢʦʚ ʛʦʜʠʯʥʳʭ ʧʨʠʨʦʩʪʦʚ; 
3) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʠʥʭʨʦʥʥʦʩʪʠ, ʢʦʨʨʝʣʷʮʠʠ ʠ ʜʨʫ-

ʛʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ï ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ʥʘ-
ʧʨʘʚʣʝʥʳ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʣʠʙʦ ʛʨʫʧʧʦʚʳʝ ʦʪʦʞʜʝʩʪʚʣʝʥʠʷ 

ʦʙʲʝʢʪʦʚ (ʜʨʝʚʝʩʠʥʳ) [14] . 
ʉʫʜʝʙʥʘʷ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ:  
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¶ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʜʝʨʝʚʘ ʠ ʪʠʧʘ ʣʝʩʥʦʡ 
ʬʦʨʤʘʮʠʠ;  

¶ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʤʝʩʪʥʦʩʪʠ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʦʠʟ-
ʨʘʩʪʘʣʦ ʜʝʨʝʚʦ (ʜʝʨʝʚʴʷ);  

¶ ʘʙʩʦʣʶʪʥʦʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʘʪʳ ʢʦʣʝʮ ʚ ʨʷʜʘʭ ʧʨʠʨʦʩʪʦʚ 
ʠ ʧʦʩʣʝʜʥʝʛʦ ʛʦʜʠʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ï ʛʦʜ ʨʫʙʢʠ ʠʣʠ ʛʠʙʝʣʠ ʜʝʨʝʚʘ, 

ʛʦʜ ʧʦʩʣʝʜʥʝʛʦ ʢʦʣʴʮʘ ʚ ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʠʣʦʤʘʪʝʨʠʘʣʘʭ;  

¶ ʩʝʟʦʥʘ ʛʦʜʘ (ʤʝʩʷʮʘ ï ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʨʦʩʪʘ ʜʝʨʝ-
ʚʘ), ʢʦʛʜʘ ʧʨʦʠʟʦʰʣʘ ʨʫʙʢʘ ʠʣʠ ʢʦʛʜʘ ʧʦʛʠʙʣʦ ʜʝʨʝʚʦ;  

¶ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʝʨʝʚʘ ʥʘ ʤʦʤʝʥʪ ʨʫʙʢʠ (ʞʠʚʦʝ, 
ʞʠʟʥʝʩʧʦʩʦʙʥʦʝ, ʫʛʥʝʪʸʥʥʦʝ, ʦʩʣʘʙʣʝʥʥʦʝ, ʩʫʭʦʩʪʦʡʥʦʝ).  
ʂʨʦʤʝ ʪʦʛʦ, ʚʦʟʤʦʞʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʮʝʣʦʛʦ ʧʦ ʯʘʩʪʷʤ, ʥʝ 

ʠʤʝʶʱʠʤ ʦʙʱʝʡ ʣʠʥʠʠ ʨʘʟʜʝʣʝʥʠʷ (ʫʩʪʘʥʦʚʣʝʥʠʝ ʯʘʩʪʝʡ ʩʪʚʦʣʘ 
ʦʜʥʦʛʦ ʜʝʨʝʚʘ). 

ɺʥʝʜʨʝʥʠʝ ʤʝʪʦʜʦʚ ʩʫʜʝʙʥʦʡ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʠ ʚ ʵʢʩʧʝʨʪʥʫʶ 
ʧʨʘʢʪʠʢʫ ʧʦ ʧʨʝʩʪʫʧʣʝʥʠʷʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʥʝʟʘʢʦʥʥʳʤʠ ʨʫʙʢʘʤʠ 

ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʥʘʯʘʣʦʩʴ ʚ ʩʪʨʫʢʪʫʨʝ ʄɺɼ ʈʦʩʩʠʠ ʩ 2006 ʛʦ-

ʜʘ ï ʚ ʕʢʩʧʝʨʪʥʦ-ʢʨʠʤʠʥʘʣʠʩʪʠʯʝʩʢʦʤ ʮʝʥʪʨʝ ʋɺɼ ʧʦ ɺʦʣʦʛʦʜ-
ʩʢʦʡ ʦʙʣʘʩʪʠ [4] . 

ʋʜʦʚʣʝʪʚʦʨʝʥʠʝ ʚʦʟʨʘʩʪʘʶʱʝʡ ʧʦʪʨʝʙʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦ-
ʢʘʟʘʪʝʣʴʥʳʭ ʵʢʩʧʝʨʪʥʳʭ ʚʳʚʦʜʦʚ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʙʨʘʟʮʦʚ ʜʨʝ-

ʚʝʩʠʥʳ [2, 3, 16] ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʩʫʜʝʙʥʦʡ ʜʝʥʜʨʦʭʨʦʥʦʣʦ-
ʛʠʠ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʩ ʧʨʠʦʙʨʝʪʝʥʠʝʤ ʚ 2005 ʛʦʜʫ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝʤʝʮʢʦʡ ʬʠʨʤʳ 
çRINNTECHè, ʚ ʯʘʩʪʥʦʩʪʠ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çLintabè ʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʦʙʨʘʙʦʪʢʠ ʠʟʤʝʨʝʥʠʡ ʢʦʣʴʮʝʚʳʭ ʧʨʠʨʦʩ-
ʪʦʚ ʜʨʝʚʝʩʠʥʳ ï çTSAPè [18] . 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʚʥʝʜʨʝʥʠʷ ʤʝʪʦʜʦʚ ʩʫʜʝʙʥʦʡ ʜʝʥʜʨʦʭʨʦʥʦʣʦ-
ʛʠʠ ʚ ʙʦʪʘʥʠʯʝʩʢʫʶ ʩʫʜʝʙʥʫʶ ʵʢʩʧʝʨʪʠʟʫ [1, 3, 9, 15] ʦʪʨʘʙʘʪʳʚʘ-

ʣʠʩʴ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʨʠʸʤʳ ʠʟʲʷʪʠʷ ʚʝʱʝʩʪʚʝʥʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ 
ʧʨʠ ʦʩʤʦʪʨʘʭ ʤʝʩʪ ʧʨʦʠʩʰʝʩʪʚʠʡ [2, 4, 10]. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʫʜʝʙʥʦʡ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ 
ʦʙʨʘʟʮʳ ʜʨʝʚʝʩʠʥʳ ʭʚʦʡʥʳʭ ʠ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ: ʮʝʣʠʢʦʚʳʝ ʩʧʠ-

ʣʳ ʠ ʠʭ ʬʨʘʛʤʝʥʪʳ, ʙʫʨʦʚʳʝ ʢʝʨʥʳ ʠ ʨʘʟʣʠʯʥʳʝ ʧʠʣʦʤʘʪʝʨʠʘʣʳ.  

ɺ ʩʪʨʫʢʪʫʨʝ ʵʢʩʧʝʨʪʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʘʤʠ ʩʫʜʝʙʥʦʡ ʜʝʥ-
ʜʨʦʭʨʦʥʦʣʦʛʠʠ ʚʳʜʝʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ:  



106 

 

1. ʇʦʜʛʦʪʦʚʢʘ ʦʙʨʘʟʮʦʚ ʜʨʝʚʝʩʠʥʳ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ï ʠʭ ʤʦʨʬʦ-
ʣʦʛʠʯʝʩʢʦʝ ʠ ʘʥʘʪʦʤʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ.  

2. ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʦʣʴʮʝʚʳʭ ʧʨʠʨʦʩʪʦʚ ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʠ 
ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʨʘʟʮʦʚ-ʢʝʨʥʦʚ ʜʨʝʚʝʩʠʥʳ (ʠʟʤʝʨʝʥʠʝ, ʠʥʜʝʢʩʠʨʦ-

ʚʘʥʠʝ, ʘʙʩʦʣʶʪʥʘʷ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʘʪʠʨʦʚʢʘ ʦʙʨʘʟʮʦʚ). 
3. ʇʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʦʚ ʫʩʨʝʜʥʸʥʥʳʭ ʛʨʫʧʧ ʦʙʲʝʢʪʦʚ-

ʭʨʦʥʦʣʦʛʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʫʩʣʦʚʠʷ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʝ (ʢʦʥ-
ʢʨʝʪʥʫʶ ʪʝʨʨʠʪʦʨʠʶ). 

4. ʉʨʘʚʥʝʥʠʝ ʛʨʘʬʠʢʦʚ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʨʫʧʧ 
ʦʙʲʝʢʪʦʚ-ʭʨʦʥʦʣʦʛʠʡ ʩ ʛʨʫʧʧʘʤʠ-ʭʨʦʥʦʣʦʛʠʷʤʠ, ʧʦʩʪʨʦʝʥʥʳʤʠ ʧʦ 

ʦʙʨʘʟʮʘʤ ʜʨʝʚʝʩʠʥʳ, ʠʟʲʷʪʳʤ ʫ ʧʦʜʦʟʨʝʚʘʝʤʦʛʦ ʣʠʮʘ. 
5. ʇʦʠʩʢ ʯʘʩʪʝʡ ʩʪʚʦʣʦʚ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʜʝʨʝʚʴʝʚ (ʩ ʣʠʥʠʝʡ ʨʘʟ-

ʜʝʣʝʥʠʷ ʠʣʠ ʙʝʟ ʥʝʝ). 

ɺ ʟʘʚʝʨʰʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʩʧʝʨʪʦʤ ʬʦʨʤʠʨʫʶʪʩʷ ʚʳʚʦʜʳ, 
ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʬʦʨʤʣʝʥʠʝ ʟʘʢʣʶʯʝʥʠʷ, ʢʦʪʦʨʦʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʩʦʩʪʦʠʪ ʠʟ ʪʝʢʩʪʦʚʦʡ ʯʘʩʪʠ, ʬʦʪʦʛʨʘʬʠʡ ʦʙʲʝʢʪʦʚ ʜʨʝʚʝʩʠʥʳ, ʛʨʘ-
ʬʠʯʝʩʢʠʭ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ [1, 15, 2, 3, 16].  

ʆʩʥʦʚʥʳʤʠ ʚʦʧʨʦʩʘʤʠ, ʥʘ ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʦʪʚʝʪ, ʠʩ-
ʧʦʣʴʟʫʷ ʤʝʪʦʜʳ ʩʫʜʝʙʥʦʡ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʠ, ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

[1, 2, 15, 16]: 
ü ʂ ʢʘʢʠʤ ʧʦʨʦʜʘʤ ʜʨʝʚʝʩʠʥʳ ʧʨʠʥʘʜʣʝʞʘʪ ʦʙʨʘʟʮʳ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʝ ʥʘ ʵʢʩʧʝʨʪʠʟʫ?  
ü ʀʤʝʶʪ ʣʠ ʦʙʨʘʟʮʳ ʜʨʝʚʝʩʠʥʳ, ʠʟʲʷʪʳʝ ʩ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʩʨʝʜʩʪʚʘ, ʠʟ ʣʝʩʦʧʠʣʴʥʦʛʦ ʮʝʭʘ, ʩʪʨʦʝʥʠʷ ʠ ʪ. ʜ., ʠ ʦʙʨʘʟʮʳ, ʚʟʷʪʳʝ 
ʩ ʧʥʝʡ, ʧʦʨʫʙʦʯʥʳʭ ʦʩʪʘʪʢʦʚ, ʙʨʝʚʝʥ ʠ ʪ. ʜ. ʥʘ ʤʝʩʪʝ ʣʝʩʦʥʘʨʫʰʝ-

ʥʠʷ, ʦʙʱʫʶ ʛʨʫʧʧʦʚʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ? 
ü ʇʨʦʠʟʨʘʩʪʘʣʠ ʣʠ ʨʘʥʝʝ ʜʝʨʝʚʴʷ, ʦʙʨʘʟʮʳ ʦʪ ʢʦʪʦʨʳʭ ʠʟʲʷʪʳ 

ʩ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʣʝʩʦʧʠʣʴʥʦʛʦ ʮʝʭʘ, ʩʪʨʦʝʥʠʷ ʠ ʪ. ʜ., ʥʘ 
ʤʝʩʪʝ ʣʝʩʦʥʘʨʫʰʝʥʠʷ (ʥʝʟʘʢʦʥʥʘʷ ʨʫʙʢʘ) ʠʣʠ ʥʘ ʤʝʩʪʝ ʟʘʢʦʥʥʦʡ ʟʘ-

ʛʦʪʦʚʢʠ ʜʨʝʚʝʩʠʥʳ? 

ü ʅʝ ʷʚʣʷʶʪʩʷ ʣʠ ʦʙʨʘʟʮʳ ʜʨʝʚʝʩʠʥʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ 
ʵʢʩʧʝʨʪʠʟʫ, ʯʘʩʪʷʤʠ ʩʪʚʦʣʘ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʜʝʨʝʚʘ? 

ü ɺ ʢʘʢʦʤ ʢʘʣʝʥʜʘʨʥʦʤ ʛʦʜʫ, ʠ ʚ ʢʘʢʦʤ ʩʝʟʦʥʝ ʛʦʜʘ ʩʨʫʙʣʝʥʦ 
ʜʝʨʝʚʦ (ʛʨʫʧʧʘ ʜʝʨʝʚʴʝʚ)? ʅʘ ʩʢʦʣʴʢʦ ʣʝʪ ʧʦʟʞʝ/ʨʘʥʴʰʝ ʩʨʫʙʣʝʥʦ 

ʜʝʨʝʚʦ (ʛʨʫʧʧʘ ʜʝʨʝʚʴʝʚ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤ ʜʝʨʝʚʦʤ (ʛʨʫʧʧʦʡ 
ʜʝʨʝʚʴʝʚ)? 

ɿʘ ʧʝʨʠʦʜ ʩ 2006 ʧʦ 2011 ʛʦʜ (ʚʢʣʶʯʠʪʝʣʴʥʦ) ʚ ʕʂʎ ʋɺɼ ʧʦ 
ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠ ʥʘʫʯʥʦʡ ʧʦʜʜʝʨʞʢʝ ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫ-
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ʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʣʝʩʘ ʠ ʅʇʉɸ çɿɼʆʈʆɺʓʁ ʃɽʉè (ʛ. 
ʄʦʩʢʚʘ) ʚʳʧʦʣʥʝʥʦ ʙʦʣʝʝ 90 ʙʦʪʘʥʠʯʝʩʢʠʭ ʩʫʜʝʙʥʳʭ ʵʢʩʧʝʨʪʠʟ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʠ (ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʟʘʢʣʶʯʝ-
ʥʠʡ ï ʧʦʣʦʞʠʪʝʣʴʥʳʝ).  

ʀʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʴ-
ʥʳʤ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʤʝʪʦʜʦʚ ʩʫʜʝʙʥʦʡ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʠ ʚ ʛʦ-

ʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ, ʥʘʧʨʠʤʝʨ, ʕʢʩʧʝʨʪʥʦ-
ʢʨʠʤʠʥʘʣʠʩʪʠʯʝʩʢʠʝ ʮʝʥʪʨʳ ʋʄɺɼ ʈʦʩʩʠʠ, ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʵʢʩʧʝʨʪʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʠ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʥʘʧʨʠʤʝʨ, ʎʝʥʪʨ ɼʨʝʚʝʩ-
ʥʳʭ ʕʢʩʧʝʨʪʠʟ ʆʆʆ çɿɼʆʈʆɺʓʁ ʃɽʉè, ʣʠʙʦ ʢʦʥʢʨʝʪʥʳʤʠ ʵʢʩ-

ʧʝʨʪʘʤʠ ʠʣʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ ʩʧʝʮʠʘʣʴʥʳʤʠ ʟʥʘʥʠʷ-
ʤʠ ʚ ʜʝʥʜʨʦʣʦʛʠʠ, ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʠ, ʣʝʩʦʚʦʜʩʪʚʝ, ʣʝʩʦʚʝʜʝʥʠʠ, 

ʜʝʨʝʚʦʦʙʨʘʙʦʪʢʝ.  

ɺ ʩʚʷʟʠ ʩ ʚʦʟʨʘʩʪʘʶʱʝʡ ʧʦʪʨʝʙʥʦʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ 
ʜʨʝʚʝʩʠʥʳ, ʚ 2011 ʛʦʜʫ ʙʳʣ ʩʦʟʜʘʥ ɺʦʣʦʛʦʜʩʢʠʡ ʌʠʣʠʘʣ ʎʝʥʪʨʘ ɼʨʝ-

ʚʝʩʥʳʭ ʕʢʩʧʝʨʪʠʟ ʆʆʆ çɿɼʆʈʆɺʓʁ ʃɽʉè, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʟʚʦʜʷʪʩʷ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʨʝʚʝʩʠʥʳ, ʢʘʢ ʠʟ ʞʠʚʳʭ ʜʝʨʝʚʴʝʚ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ, 

ʪʘʢ ʠ ʦʙʨʘʟʮʦʚ ʜʨʝʚʝʩʠʥʳ ʠʟ ʩʪʨʦʝʥʠʡ (ʩʨʫʙʦʚ) ʠ ʩ ʤʝʩʪ ʣʝʩʦʥʘʨʫʰʝ-
ʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʩʫʜʝʙʥʦʡ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʚʠʪʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʩʫʜʝʙ-
ʥʦʡ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʠ, ʩʦʚʨʝʤʝʥʥʦʝ ʠʟʤʝʨʠʪʝʣʴʥʦʝ ʠ ʘʥʘʣʠʪʠʯʝ-

ʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʩʰʠʨʝ-
ʥʠʶ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʙʘʟʳ ʧʨʠ ʨʘʩʢʨʳʪʠʠ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ ʚ ʣʝʩʥʦʤ 

ʩʝʢʪʦʨʝ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ ï ʩ ʮʝʣʴʶ ʧʨʝʩʝʯʝʥʠʷ ʥʝʣʝʛʘʣʴʥʦʛʦ ʦʙʦ-
ʨʦʪʘ ʜʨʝʚʝʩʠʥʳ ʠ ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ.  
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ʈɽɿʖʄɽ 

ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ ʧʨʦʚʝʜʸʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ 

ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʟʘ 20-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʘʨʝʥʜʫʝ-

ʤ ʭr ʣʝʩʘʭ ʆɸʆ çʃʘʜʵʥʩʦè. ɼʘʥʘ ʣʝʩʦʚʦʜʩʪʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʩʦʨʪʠ-

ʤʝʥʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʣʝʩʦʟʘʛʦʪʦʚʦʢ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʦʜʥʦʚʦʟʨʘʩʪʥʳʭ ʜʨʝʚʦ-

ʩʪʦʷʭ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʩʦ-

ʭʨʘʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʟʘʱʠʪʥʳʭ ʣʝʩʦʚ, ʷʚʣʷʶʪʩʷ 2-3-ʧʨʠʝʤʥʳʝ ʧʦʩʪʝ-

ʧʝʥʥʳʝ ʨʫʙʢʠ, ʚ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʜʨʝʚʦʩʪʦʷʭ ï ʚʳʙʦʨʦʯʥʳʝ ʨʫʙʢʠ ʩ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʴʶ ʠʟʨʝʞʠʚʘʥʠʷ 30-40% ʠ ʦʙʦʨʦʪʦʤ ʭʦʟʷʡʩʪʚʘ 25-30 ʣʝʪ.  

ʂ ʣ ʶ ʯ ʝ ʚ ʳ ʝ  ʩ ʣ ʦ ʚ ʘ: ʦʜʥʦʚʦʟʨʘʩʪʥʳʝ ʠ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʝ ʝʣʴʥʠʢʠ ʠ 

ʩʦʩʥʷʢʠ, ʚʳʙʦʨʦʯʥʳʝ ʠ ʧʦʩʪʝʧʝʥʥʳʝ ʨʫʙʢʠ, ʝʩʪʝʩʪʚʝʥʥʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ, ʧʨʠ-

ʨʦʩʪ, ʟʘʧʘʩ  

 

SUMMARY 

20 years of selective and gradual fellings in protective forests of northern Ladoga 

region 

V.A. Ananyev, S.A. Moshnikov (Forest research institute, Karelian Research Centre of 

RAS) 

A comparative analysis of the state of forest rented by ñLadensoò was carried out 

using forest management data for 20 years of intensive forest use. Silvicultural and 

ecological aspects of cut-to-length harvesting technology were assessed. We found 

that in even-aged stands the best method of forest use is 2-3 step gradual fellings. 

They ensure that the forest retain their essential protective function. The best practice 

in uneven-aged stands is selective fellings with 30-40% stock removal and rotation 

period of 25-30 years.   

K e y  w o r d s: even-aged and uneven-aged pine and spruce stands, selective 

and gradual felling, natural reforestation, increment, volume 
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ʇʨʘʚʠʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʚʳʙʦʨʦʯʥʦʡ ʬʦʨʤʳ ʭʦʟʷʡʩʪʚʘ ʪʨʝʙʫʝʪ 
ʫʯʝʪʘ ʪʠʧʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘʩʘ-

ʞʜʝʥʠʡ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʳʷʚʣʝ-
ʥʠʝ ʭʘʨʘʢʪʝʨʘ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʣʠʷʥʠʷ ʚʳʙʦʨʦʯʥʳʭ ʨʫʙʦʢ 

ʥʘ ʭʦʜ ʨʦʩʪʘ ʦʩʪʘʚʰʝʡʩʷ ʯʘʩʪʠ ʜʨʝʚʦʩʪʦʷ. ʆʙʰʠʨʥʳʝ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʝʜʝʥʠʶ ʚʳʙʦʨʦʯʥʳʭ ʨʫʙʦʢ ʚ ʨʘʟʥʦʚʦʟʨʘʩʪ-

ʥʳʭ ʝʣʴʥʠʢʘʭ ʉʝʚʝʨʦ-ɿʘʧʘʜʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʃʝʥʅʀʀʃʍ: ʥʘ ʦʩ-
ʥʦʚʝ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʨʦʝʥʠʷ, ʭʦʜʘ ʨʦʩʪʘ ʠ ʝʩʪʝʩʪ-

ʚʝʥʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ɼ.ʇ. ʉʪʦʣʷʨʦʚʳʤ ʠ ɺ.ɻ. ʂʫʟʥʝʮʦʚʦʡ [4] 
ʨʘʟʨʘʙʦʪʘʥʳ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʚʳʙʦʨʦʯʥʦʡ ʬʦʨʤʳ ʭʦʟʷʡʩʪʚʘ 

(ʦʙʦʨʦʪ ʨʫʙʢʠ, ʭʦʟʷʡʩʪʚʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʨʝʞʠʚʘʥʠʷ) ʚ ʨʘʟʥʦ-
ʚʦʟʨʘʩʪʥʳʭ ʝʣʴʥʠʢʘʭ. ʀʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 

ʜʨʝʚʝʩʥʦʛʦ ʟʘʧʘʩʘ, ʪʝʤʧʦʚ ʧʦʧʦʣʥʝʥʠʷ ʤʘʪʝʨʠʥʩʢʦʛʦ ʧʦʣʦʛʘ ʝʣʠ 

ʜʝʨʝʚʴʷʤʠ ʠʟ ʧʦʜʨʦʩʪʘ, ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʩʪʨʦʝʥʠʷ ʝʣʴʥʠ-
ʢʦʚ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʚʳʙʦʨʦʯʥʳʭ ʨʫʙʦʢ ʧʦʟʚʦʣʠʣʠ ɺ.ɸ. ɸʥʘʥʴʝ-

ʚʫ [1]  ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʚʳʙʦʨʦʯʥʦʡ ʬʦʨʤʳ ʭʦʟʷʡʩʪʚʘ ʜʣʷ 
ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʝʣʴʥʠʢʦʚ ʂʘʨʝʣʠʠ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ 

ʙʦʣʴʰʫʶ ʨʘʙʦʪʫ ʧʦ ʦʮʝʥʢʝ ʣʝʩʦʚʦʜʩʪʚʝʥʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʙʦʨʦʯʥʳʭ ʨʫʙʦʢ ʚ ʂʘʨʝʣʠʠ, ʚʳʧʦʣʥʝʥʥʫʶ 

ɺ.ʅ. ɺʘʣʷʝʚʳʤ [2].  
ʆʜʥʘʢʦ ʧʨʦʠʟʦʰʝʜʰʘʷ ʩʤʝʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʠʦʨʠʪʝʪʦʚ ʠ 

ʠʟʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʣʝʩʦʩʝʯʥʳʭ ʨʘʙʦʪ ʚʳʥʫʞʜʘʶʪ ʚʥʦʩʠʪʴ ʢʦʨ-
ʨʝʢʪʠʚʳ ʚ ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ; ʨʷʜ ʦʨʛʘʥʠʟʘʮʠʦʥ-

ʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʳʙʦʨʦʯʥʳʭ ʠ ʧʦʩʪʝ-
ʧʝʥʥʳʭ ʨʫʙʦʢ ʪʨʝʙʫʶʪ ʫʪʦʯʥʝʥʠʷ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʣʝʩʦʨʘʩʪʠʪʝʣʴ-

ʥʳʭ ʫʩʣʦʚʠʡ. ɼʣʷ ʧʨʠʥʷʪʠʷ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʵʪʠʤ ʚʘʞ-
ʥʳʤ ʚʦʧʨʦʩʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʩʦʤʥʝʥʥʦ ʧʦʣʝʟʥʳʤ ʦʧʳʪ ʜʣʠ-

ʪʝʣʴʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʥʝʩʧʣʦʰʥʳʭ ʨʫʙʦʢ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʨʪʠ-
ʤʝʥʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʟʘʱʠʪʥʳʭ ʣʝʩʘʭ, ʘʨʝʥʜʫʝʤʳʭ ʆɸʆ çʃʘʜʵʥ-

ʩʦè, ʢʦʪʦʨʳʡ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʠʩʢʫ ʧʫʪʝʡ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ, ʩʦʭʨʘʥʝʥʠʶ ʠ ʫʩʠʣʝʥʠʶ 
ʧʦʣʝʟʥʳʭ ʬʫʥʢʮʠʡ ʟʘʱʠʪʥʳʭ ʣʝʩʦʚ ʉʝʚʝʨʥʦʛʦ ʇʨʠʣʘʜʦʞʴʷ. 

 
 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʠʢʘ 
 

ʉʦʚʤʝʩʪʥʦʝ ʩʦʚʝʪʩʢʦ-ʬʠʥʩʢʦʝ ʧʨʝʜʧʨʠʷʪʠʝ çʃʘʜʵʥʩʦè 
ʦʨʛʘʥʠʟʦʚʘʥʦ ʚ ʩʝʥʪʷʙʨʝ 1990 ʛʦʜʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʱʘʷ 
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ʧʣʦʱʘʜʴ ʘʨʝʥʜʫʝʤʳʭ ʧʨʝʜʧʨʠʷʪʠʝʤ ʣʝʩʦʚ ʩʦʩʪʘʚʣʷʝʪ 
124,1 ʪʳʩ. ʛʘ.  

ɼʘʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʶʞʥʦʤʫ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʦʤʫ 
ʨʘʡʦʥʫ ʂʘʨʝʣʠʠ ʩʨʝʜʥʝʡ ʪʘʸʞʥʦʡ ʟʦʥʳ. ɿʜʝʩʴ ʧʨʦʠʟʨʘʩʪʘʶʪ 

ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʝ ʜʨʝʚʦʩʪʦʠ, ʯʝʤ ʚ ʩʨʝʜʥʝʡ ʠ ʩʝʚʝʨʥʦʡ 
ʂʘʨʝʣʠʠ. ʉʨʝʜʥʠʡ ʢʣʘʩʩ ʙʦʥʠʪʝʪʘ ʨʘʚʝʥ III, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ, ʚ 

ʮʝʣʦʤ ʧʦ ʨʝʩʧʫʙʣʠʢʝ ʦʥ ʩʦʩʪʘʚʣʷʝʪ IV,3.  

ʅʘ ʣʝʩʥʦʤ ʫʯʘʩʪʢʝ, ʧʝʨʝʜʘʥʥʦʤ ʚ ʘʨʝʥʜʫ, ʥʘʠʙʦʣʴʰʫʶ ʯʘʩʪʴ 

ʧʣʦʱʘʜʠ ʟʘʥʠʤʘʶʪ ʟʝʤʣʠ, ʧʦʢʨʳʪʳʝ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ 
(89,4%), ʚ ʪ. ʯ. ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ (12,9%); ʥʝʣʝʩʥʳʝ ʟʝʤʣʠ 

ʟʘʥʠʤʘʶʪ (7,1%). ʅʝ ʧʦʢʨʳʪʳʝ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʟʝʤʣʠ 
ʩʦʩʪʘʚʣʷʶʪ ʚʩʝʛʦ 3,5% ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʘ. 

ʃʝʩʠʩʪʦʩʪʴ ʨʘʡʦʥʘ ʚ 1990 ʛʦʜʫ ʩʦʩʪʘʚʣʷʣʘ 79%, ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ çʃʘʜʵʥʩʦè ï 78%. 
ʇʦ ʚʠʜʘʤ ʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʣʝʩʦʚ ʪʝʨʨʠʪʦʨʠʷ ʘʨʝʥʜʫʝʤʦʛʦ 

ʫʯʘʩʪʢʘ ʦʪʥʦʩʠʪʩʷ ʢ ʟʘʱʠʪʥʳʤ ʣʝʩʘʤ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 
ʜʨʝʚʦʩʪʦʷʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʚʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥʘʭ (13%), 

ʚʳʧʦʣʥʷʶʱʠʤʠ ʬʫʥʢʮʠʠ ʟʘʱʠʪʳ ʧʨʠʨʦʜʥʳʭ ʠʣʠ ʠʥʳʭ ʦʙʲʝʢʪʦʚ 
(2%). ʎʝʥʥʳʝ ʣʝʩʘ ʥʘ ʘʨʝʥʜʫʝʤʦʤ ʫʯʘʩʪʢʝ ʟʘʥʠʤʘʶʪ 85% 

ʧʣʦʱʘʜʠ, ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʘʧʨʝʪʥʳʤʠ ʧʦʣʦʩʘʤʠ ʚʜʦʣʴ ʚʦʜʥʳʭ 
ʦʙʲʝʢʪʦʚ (74%) ʠ ʥʝʨʝʩʪʦʦʭʨʘʥʥʳʤʠ ʧʦʣʦʩʘʤʠ (11%). 

ɺ ʮʝʣʦʤ ʧʦ ʧʨʝʜʧʨʠʷʪʠʶ ʩʦʩʥʷʢʠ ʠ ʝʣʴʥʠʢʠ ʟʘʥʠʤʘʶʪ 
89,9 ʪʳʩ. ʛʘ, ʠʣʠ 81% ʚʩʝʡ ʧʦʢʨʳʪʦʡ ʣʝʩʦʤ ʧʣʦʱʘʜʠ. ʉʣʝʜʫʝʪ ʦʪ-

ʤʝʪʠʪʴ, ʯʪʦ ʚ ʘʨʝʥʜʫʝʤʳʭ ʫʯʘʩʪʢʘʭ ʇʠʪʢʷʨʘʥʪʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ 
ʧʨʝʦʙʣʘʜʘʶʪ ʩʦʩʥʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ (ʜʦ 50,6%), ʘ ʥʘ ʫʯʘʩʪʢʘʭ 

ʉʦʨʪʘʚʘʣʴʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʜʦʤʠʥʠʨʫʶʪ ʝʣʦʚʳʝ ʜʨʝʚʦʩʪʦʠ (ʜʦ 
47,9%). ɺ ʧʝʨʩʧʝʢʪʠʚʝ, ʧʦ ʧʨʦʝʢʪʫ ʦʩʚʦʝʥʠʷ ʣʝʩʦʚ ʩʦʦʪʥʦʰʝʥʠʝ 

ʧʣʦʱʘʜʝʡ ʧʦ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʧʦʨʦʜʘʤ ʥʘ ʨʝʚʠʟʠʦʥʥʳʡ ʧʝʨʠʦʜ 
ʥʝ ʤʝʥʷʝʪʩʷ.  

ʇʣʦʱʘʜʴ, ʧʦʢʨʳʪʘʷ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 

ʤʷʛʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ 
20,9 ʪʳʩ. ʛʘ (19%). 

ʆʙʱʠʡ ʢʦʨʥʝʚʦʡ ʟʘʧʘʩ ʥʘʩʘʞʜʝʥʠʡ ʚ ʣʝʩʥʦʤ ʬʦʥʜʝ ʧʨʝʜʧʨʠ-
ʷʪʠʷ ʩʦʩʪʘʚʣʷʝʪ 21, 6 ʤʣʥ ʤ

3
, ʚ ʪʦʤ ʯʠʩʣʝ ʭʚʦʡʥʳʭ ï 18,3 ʤʣʥ ʤ

3 

(85%) ʠ ʤʷʛʢʦʣʠʩʪʚʝʥʥʳʭ ï 3,3 ʤʣʥ ʤ
3 
(15%). ɿʘʧʘʩ ʩʧʝʣʳʭ ʠ ʧʝ-

ʨʝʩʪʦʡʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ï 14,1 ʤʣʥ ʤ
3
, ʠʟ ʥʠʭ 12,1 ʤʣʥ ʤ

3
 (86%) 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʦʣʶ ʭʚʦʡʥʳʭ ʠ ʦʢʦʣʦ 2 ʤʣʥ ʤ
3 

(14%) ï ʥʘ ʜʦʣʶ 
ʤʷʛʢʦʣʠʩʪʚʝʥʥʳʭ ʜʨʝʚʦʩʪʦʝʚ. ʊʘʢʘʷ ʞʝ ʜʦʣʷ ʤʷʛʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦ 
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ʟʘʧʘʩʫ ʦʪʤʝʯʝʥʘ ʚ ʮʝʣʦʤ ʧʦ ʂʘʨʝʣʠʠ. ʅʘ ʨʝʚʠʟʠʦʥʥʳʡ ʧʝʨʠʦʜ 
ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʤʝʩʠ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʚ ʩʦʩʥʷ-

ʢʘʭ ʠ ʝʣʴʥʠʢʘʭ ʥʘ 1 ʝʜʠʥʠʮʫ. 
ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʛʨʫʧʧʘʤ ʚʦʟʨʘʩʪʘ ʥʝʨʘʚʥʦʤʝʨʥʦʝ. ʇʦʣʦʚʠʥʫ 

ʧʣʦʱʘʜʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ (49,7%) ʚ ʇʠʪʢʷʨʘʥʪʩʢʦʤ ʣʝʩʥʠʯʝʩʪʚʝ 
ʟʘʥʠʤʘʶʪ ʩʧʝʣʳʝ ʠ ʧʝʨʝʩʪʦʡʥʳʝ ʣʝʩʘ. ʇʦ ʪʝʦʨʠʠ ʥʦʨʤʘʣʴʥʦʛʦ 

ʣʝʩʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʨʘʚʥʦʤʝʨʥʦʝ ʠ ʧʦʩʪʦʷʥʥʦʝ ʣʝʩʦʧʦʣʴʟʦʚʘ-
ʥʠʝ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʛʨʫʧʧʘʤ ʚʦʟʨʘʩʪʘ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʠʤʝʨʥʦ 

ʨʘʚʥʳʤ ï ʦʢʦʣʦ 20-25%. ɺ ʧʝʨʩʧʝʢʪʠʚʝ (ʢ 2018 ʛ.) ʩʠʪʫʘʮʠʷ ʫʩʫ-
ʛʫʙʣʷʝʪʩʷ  ʪʝʤ, ʯʪʦ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʩʧʝʣʳʭ 

ʠ ʧʝʨʝʩʪʦʡʥʳʭ ʣʝʩʦʚ ʜʦ 54%, ʘ ʝʣʴʥʠʢʠ ʵʪʠʭ ʛʨʫʧʧ ʚʦʟʨʘʩʪʘ ʙʫ-
ʜʫʪ ʟʘʥʠʤʘʪʴ 66% ʧʣʦʱʘʜʠ ʝʣʦʚʳʭ ʣʝʩʦʚ. 

ɺ ʉʦʨʪʘʚʘʣʴʩʢʦʤ ʣʝʩʥʠʯʝʩʪʚʝ ʜʦʣʷ ʭʚʦʡʥʳʭ ʩʧʝʣʳʭ ʠ ʧʝʨʝ-

ʩʪʦʡʥʳʭ ʢ ʢʦʥʮʫ ʨʝʚʠʟʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʢ 2018 ʛʦʜʫ ʜʦʩʪʠʛʥʝʪ 
78%, ʘ ʧʦ ʝʣʠ 83%. ɺʩʸ ʵʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʪʨʫʜʥʠʪ ʜʦʣʛʦʩʨʦʯʥʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘ-
ʝʪʩʷ ʦʪʩʫʪʩʪʚʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʨʝʟʝʨʚʘ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʠ ʧʨʠ-

ʩʧʝʚʘʶʱʠʭ ʥʘʩʘʞʜʝʥʠʡ. 
ʊʠʧʦʣʦʛʠʯʝʩʢʠʡ ʩʧʝʢʪʨ ʩʦʩʥʦʚʳʭ ʠ ʝʣʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʰʠʨʦʢ 

ʠ ʧʨʝʜʩʪʘʚʣʝʥ 11 ʪʠʧʘʤʠ ʣʝʩʘ: ʦʪ ʙʝʜʥʳʭ ʩʬʘʛʥʦʚʳʭ ʜʦ ʩʘʤʳʭ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ï ʢʠʩʣʠʯʥʳʭ. ɼʣʷ ʝʣʴʥʠʢʦʚ ʠ ʩʦʩʥʷʢʦʚ ʭʘʨʘʢ-

ʪʝʨʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʯʝʨʥʠʯʥʳʭ ʪʠʧʦʚ ʣʝʩʘ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪ-
ʚʝʥʥʦ ʩʦʩʪʘʚʣʷʶʪ 70% ʠ 39%. ɺ ʩʦʩʥʷʢʘʭ ʚʪʦʨʦʝ ʤʝʩʪʦ ʧʦ ʧʣʦ-

ʱʘʜʠ ʟʘʥʠʤʘʶʪ ʙʨʫʩʥʠʯʥʳʝ ʪʠʧʳ ʣʝʩʘ (21,8%), ʜʘʣʝʝ ʠʜʫʪ ʣʠ-
ʰʘʡʥʠʢʦʚʳʝ (19,2%). ʅʘʠʙʦʣʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ï ʝʣʴʥʠʢʠ 

ʢʠʩʣʠʯʥʠʢʠ ʟʘʥʠʤʘʶʪ 13% ʧʣʦʱʘʜʠ ʝʣʦʚʳʭ ʣʝʩʦʚ. ʇʝʨʝʫʚʣʘʞ-
ʥʸʥʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ (ʩʬʘʛʥʦʚʳʝ, ʪʨʘʚʷʥʦ-ʩʬʘʛʥʦʚʳʝ ʠ ʜʦʣʛʦ-

ʤʦʰʥʳʝ ʪʠʧʳ) ʚ ʩʦʩʥʷʢʘʭ ʩʦʩʪʘʚʣʷʶʪ 19% ʧʣʦʱʘʜʠ, ʚ ʝʣʴʥʠʢʘʭ ï 
15%. ɺ ʣʝʩʥʳʭ ʤʘʩʩʠʚʘʭ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʪʠʧʦʚ ʣʝʩʘ ʟʘʛʦʪʦʚʢʘ 

ʜʨʝʚʝʩʠʥʳ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʪʦʣʴʢʦ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ.  

ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʢʘʯʝʩʪʚʦ 
ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʣʝʩʦʚ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʣʝ-

ʩʦʫʩʪʨʦʡʩʪʚʘ ʥʘ ʤʦʤʝʥʪ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʯʝʨʝʟ 12 ʣʝʪ. 

ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʦʮʝʥʠʚʘʣʘʩʴ ʧʫʪʸʤ 

ʘʥʘʣʠʟʘ ʚʳʙʦʨʦʢ ʠʟ ʠʤʝʶʱʠʭʩʷ ʣʝʩʦʫʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 
1993 ʠ 2004 ʛʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʦʨʪʘʚʘʣʴʩʢʦʛʦ ʠ ʇʠʪʢʷʨʘʥʪʩʢʦʛʦ 

ʣʝʩʥʠʯʝʩʪʚ (ʙ. ʣʝʩʭʦʟʦʚ). 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʣʝʩʦʚʦʜʩʪʚʝʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʩʪʝʧʝʥʥʳʭ ʠ 
ʚʳʙʦʨʦʯʥʳʭ ʨʫʙʦʢ ʚʳʧʦʣʥʷʣʦʩʴ ʧʫʪʝʤ ʟʘʢʣʘʜʢʠ ʧʨʦʙʥʳʭ ʧʣʦʱʘ-

ʜʝʡ ʚ ʜʨʝʚʦʩʪʦʷʭ, ʧʨʦʡʜʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʨʫʙʢʘʤʠ ʚ 
1991-2011 ʛʛ. ɺʩʝʛʦ ʟʘʣʦʞʝʥʦ 25 ʧʦʩʪʦʷʥʥʳʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ 

ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʣʝʩʘ, ʚʠʜʦʚ ʨʫʙʦʢ, ʢʦʣʠʯʝʩʪʚʘ 
ʧʨʠʝʤʦʚ ʠ ʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. 

 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

 

ʉʦʩʪʦʷʥʠʝ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʦʢʘʟʘʪʝʣʠ ʧʦʨʦʜ-
ʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘʩʘʞʜʝʥʠʡ ʟʘ 12-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʠʣʠʩʴ, ʦʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʥʝʢʦʪʦʨʘʷ ʪʝʥʜʝʥʮʠʷ 

ʢ ʩʥʠʞʝʥʠʶ ʜʦʣʠ ʭʚʦʡʥʳʭ ʥʘ ʥʘʠʙʦʣʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʫʯʘʩʪ-
ʢʘʭ. ɺ ʨʷʜʝ ʢʘʪʝʛʦʨʠʡ ʜʨʝʚʦʩʪʦʝʚ ʧʨʦʠʟʦʰʣʦ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝ-

ʥʠʝ ʟʘʧʘʩʘ. ʊʘʢ, ʚ ʩʧʝʣʳʭ ʩʦʩʥʷʢʘʭ ʯʝʨʥʠʯʥʳʭ III  ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ 
ʦʥ ʩʥʠʟʠʣʩʷ ʥʘ 40 ʤ

3
/ʛʘ, ʘ ʚ ʩʧʝʣʳʭ ʩʦʩʥʷʢʘʭ ʙʨʫʩʥʠʯʥʳʭ  

IV ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ ʥʘ 19 ʤ
3
/ʛʘ. ʇʝʨʚʳʝ ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ 

ʙʳʣʠ ʦʙʲʝʢʪʘʤʠ ʠʥʪʝʥʩʠʚʥʳʭ ʨʫʙʦʢ. ʉʥʠʞʝʥʠʝ ʟʘʧʘʩʦʚ ʜʨʝʚʦ-

ʩʪʦʝʚ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʘʢʞʝ ʤʘʣʳʤ ʧʝʨʠʦʜʦʤ (10-12 ʣʝʪ) ʜʣʷ 
ʧʦʣʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚʳʨʫʙʘʝʤʦʛʦ ʟʘʧʘʩʘ. 

ɽʣʴʥʠʢʠ ʪʦʞʝ ʷʚʠʣʠʩʴ ʦʙʲʝʢʪʦʤ ʠʥʪʝʥʩʠʚʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, 
ʧʦʵʪʦʤʫ ʠʭ ʟʘʧʘʩ ʠ ʧʦʣʥʦʪʘ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʣʠʩʴ. ɿʘ  

12-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʟʘʧʘʩʳ ʚ ʝʣʴʥʠʢʘʭ ʯʝʨʥʠʯʥʳʭ III ʢʣʘʩʩʘ ʩʥʠʟʠ-
ʣʠʩʴ ʥʘ 51 ʤ

3
/ʛʘ (16%), ʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʣʥʦʪʘ ï ʥʘ 0,15.  

 

ʃʝʩʦʚʦʜʩʪʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʚʳʙʦʨʦʯʥʳʭ ʠ ʧʦ-

ʩʪʝʧʝʥʥʳʭ ʨʫʙʦʢ. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʥʘʩʘʞʜʝʥʠʷʭ, 
ʧʨʦʡʜʝʥʥʳʭ ʧʦʩʪʝʧʝʥʥʳʤʠ ʠ ʚʳʙʦʨʦʯʥʳʤʠ ʨʫʙʢʘʤʠ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʩʦʨʪʠʤʝʥʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʣʝʩʦʟʘʛʦʪʦʚʦʢ, ʧʦʢʘʟʘʣʠ ʩʣʝ-

ʜʫʶʱʝʝ: ʨʫʙʢʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʚ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴ-
ʥʳʭ ʩʦʩʥʷʢʘʭ ʠ ʝʣʴʥʠʢʘʭ I-III  ʢʣʘʩʩʦʚ ʙʦʥʠʪʝʪʘ. ʈʘʙʦʪʘʤʠ ʦʭʚʘ-

ʪʳʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʫʩʣʦʚʠʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. ɺ ʩʦʩʥʷʢʘʭ ï ʵʪʦ ʚ 
ʦʩʥʦʚʥʦʤ ʙʨʫʩʥʠʯʥʳʝ ʠ ʯʝʨʥʠʯʥʳʝ ʪʠʧʳ ʣʝʩʘ II -III  ʢʣʘʩʩʦʚ ʙʦʥʠ-

ʪʝʪʘ, ʚ ʝʣʴʥʠʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʛʦʨʘʟ-
ʜʦ ʰʠʨʝ ï ʦʪ ʢʠʩʣʠʯʥʳʭ ʠ ʨʘʟʥʦʪʨʘʚʥʳʭ (I-II  ʢʣʘʩʩʦʚ), ʜʦ ʠʟʙr -

ʪʦʯʥʦ ʫʚʣʘʞʥʸʥʥʳʭ ʯʝʨʥʠʯʥʦ-ʩʬʘʛʥʦʚʳʭ.  




