
ISSN 2305 -9397 .  Ӽɡɑɡɒ Ɍԑɓɋ ɇɫɑɫɒ. 2022. ɷ 1-1 (66)__ ______ ___                                  
 

1 

 

      ISSN 2305-9397 

________________________________________________________________ 

ɾϸϬʛʽʨ ʭʘʥ ʘʪʳʥʜʘϤʳ ɹʘʪʳʩ ϧʘʟʘϨʩʪʘʥ ʘʛʨʘʨʣʳϨ-ʪʝʭʥʠʢʘʣʳϨ 

ʫʥʠʚʝʨʩʠʪʝʪʽʥʽϬ Ϥʳʣʳʤʠ-ʧʨʘʢʪʠʢʘʣʳϨ ʞʫʨʥʘʣʳ 

 

ʅʘʫʯʥo-ʧʨʘʢʪʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ 

 ʘʛʨʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ɾʘʥʛʠʨ ʭʘʥʘ 

 

Scientific and practical  journal  of  Zhangir  Khan  West  Kazakhstan           

Agrarian-Technical  University  

 

2005 ʞʳʣʜʘʥ ʙʘʩʪʘʧ ᴅʨ ʪʦץʩʘʥ ʩʘʡʳʥ ʰʳסʘʜʳ 

ʀʟʜʘʝʪʩʷ ʝʞʝʢʚʘʨʪʘʣʴʥʦ ʩ 2005 ʛʦʜʘ  

Published kuarterly since 2005 

 

 

 

 

 ʳʣʳʤ ʞᴅʥʝ ʙʽʣʽʤנ

ʅʘʫʢʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ 

Science and education 

2-ʙᴇʣʽʤ 
 

 

 

 

 

 

 

 

ˉ 1-2 (78) 2025 



______                                         _________     Ȧəɡɑ ɞɆɖəɆɞɡɑɡӽɡ ӽɡɑɡɒɊɆɖɡ 
 

2 

 

 ɹʘʩ ʨʝʜʘʢʪʦʨ ï ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ - Chief Editor  

ʅʘʤʝʪʦʚ ɸ.ʄ., ʚ.ס.ʜ., ʧʨʦʬ., 

ɹʘʩץʘʨʤʘ ʪᴇʨʘסʘʩʳ-ʨʝʢʪʦʨ 

ʜʦʢʪʦʨ ʚʝʪ.ʥʘʫʢ, ʧʨʦʬ. 

ʇʨʝʜʩʝʜʘʪʝʣʴ 

ʧʨʘʚʣʝʥʠʷ-ʨʝʢʪʦʨ 

NametovA.M., Doctorof Veterinary Sciences, 

Professor Chairman of the board-rector 

 
 

ʈʝʜʘʢʮʠʷ ʘʣץʘʩʳ ï ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ - Editorial team 
 

ʐᴅʤʰʽʜʽʥ ᴄ.ʉ., ʘ.-ʰ.ס. ʢʘʥʜ. ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ Shamshidin  A.S., Candidate of Agricultural 

Sciences 

Brem Gottfried, Doctor Medicinae 

Veterinariae, Professor 

ʜʦʢʪʦʨ ʤʝʜ.ʥʘʫʢ, 

ʧʨʦʬ. 

Brem Gottfried, Doctor Medicinae Veterinariae, 

Professor 

Saljnikov Elmira, Ph.D  Ph.D Saljnikov E., Ph.D 

ɹʘʡʤʫʢʘʥʦʚ ɼ.ɸ., ʘ.-ʰ.ס.ʜ., 

ʧʨʦʬ., פʈ נױɸ ʢʦʨʨʝʩʧʦʥʜʝʥʪ 

ʤװʰʝʩʽ 

ʜʦʢʪʦʨ ʩ.-ʭ. ʥʘʫʢ, 

ʧʨʦʬ. ʯʣʝʥ-ʢʦʨʨ. 

ʅɸʅ ʈʂ 

Baimukanov D.A., Doctor of Agricultural 

Sciences, Professor, corresponding member of 

NɸS of the RK 

ʅʘʩʠʝʚ ɹ. ʅ., ʘ.-ʰ.ס.ʜ., ʧʨʦʬ.,  

 ʰʝʩʽװɸ ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʤנױ ʈפ

ʜʦʢʪʦʨ ʩ.-ʭ. ʥʘʫʢ, 

ʧʨʦʬ.ʯʣʝʥ-ʢʦʨʨ. 

ʅɸʅʈʂ 

Nasiyev B.N., Doctor of Agricultural Sciences, 

Professor, corresponding member of NɸS  

of the RK 

ʈʘʭʠʤʛʘʣʠʝʚʘ ʉ.ɾ., ʘ.-ʰ.ס.ʢʘʥʜ., 

ʜʦʮʝʥʪ 

ʢʘʥʜ.ʩ.-ʭ. ʥʘʫʢ, 

ʜʦʮʝʥʪ 

Rakhimgaliyeva S.Zh., Candidate of 

Agricultural Sciences, Associate Professor 

ʂʦʩʠʣʦʚ ɺ. ʀ., ʘ.-ʰ.ס.ʜ., ʧʨʦʬ. ʜʦʢʪʦʨ ʩ.-ʭ. ʥʘʫʢ, 

ʧʨʦʬ. 

Kosilov B.I., Doctor of Agricultural Sciences, 

Professor 

ɹʦʟʳʤʦʚ ʂ.ʂ., ʘ.-ʰ.ס.ʜ., ʧʨʦʬ. ʜʦʢʪʦʨ ʩ.-ʭ. ʥʘʫʢ, 

ʧʨʦʬ. 

Bozymov K.K., Doctor of Agricultural 

Sciences, Professor 

ʀʩʙʝʢʦʚ ʂ.ɹ., ʙ.ס.ʢʘʥʜ. ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ Isbekov K.B., Candidate of Biological Sciences 

ʉʪʝʢʦʣʴʥʠʢʦʚ ɸ.ɸ., ʚ.ס.ʜ., ʧʨʦʬ., 

ʈɸʐנɸ ʢʦʨʨ. ʤװʰʝʩʽ 

ʜʦʢʪʦʨ ʚʝʪ.ʥʘʫʢ, 

ʧʨʦʬ. 

ʯʣʝʥ-ʢʦʨʨ. ʈɸʉʍʅ 

Stekolnikov A., Doctor of Veterinary Sciences, 

Professor, Corresponding Member of the RAAS 

Radojicic Biljana, Ph.D, Professor Ph.D, ʧʨʦʬʝʩʩʦʨ  Radojicic Biljana, Ph.D, Professor 

ʉʘʧʘʥʦʚ ʄ.ʂ., ʙ.ס.ʜ., ʧʨʦʬ. ʜʦʢʪʦʨ ʙʠʦʣ. ʥʘʫʢ, 

ʧʨʦʬ. 

Sapanov M.K., Doctor of Biological Sciences, 

Professor 

ʂʨʘʩʥʷʥʩʢʠʡ ʄ.ʅ., ʪ.ס.ʜ., ʧʨʦʬ. ʜʦʢʪʦʨ ʪʝʭʥ. ʥʘʫʢ, 

ʧʨʦʬ. 

Krasnyanskiy M.N., Doctor of Engineering 

Sciences, Professor 

ʄʦʥʪʘʝʚ ʉ.ɸ., ʪ.ס.ʜ., ʧʨʦʬ. ʜʦʢʪʦʨ ʪʝʭʥ. ʥʘʫʢ, 

ʧʨʦʬ. 

Montayev S.A., Doctor of Engineering 

Sciences,Professor 

ʏʠʙʠʣʝʚ ɸ.ɸ., ʛʝʦʛʨʘʬ.ס.ʜ., 

ʧʨʦʬʝʩʩʦʨ, ʈנɸ ʘʢʘʜʝʤʠʛʽ 

ʜʦʢʪʦʨ ʛʝʦʛʨ. ʥʘʫʢ, 

ʧʨʦʬ., ʘʢʘʜʝʤʠʢ 

ʈɸʅ 

Chibilev A.A., Doctor of Geographical 

Sciences, Professor, Academician of RAS 

ɸʣʤʘʛʘʤʙʝʪʦʚʘ ʄ. ɾ., ʪ.ס.ʢ. ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ Almagambetova M.Zh., Candidate of 

Engineering Sciences 

ɸʙʜʳʙʝʢʦʚʘ ɸ.ʄ., ʚ.ס.ʜ., ʧʨʦʬ. ʜʦʢʪʦʨ ʚʝʪ.ʥʘʫʢ, 

ʧʨʦʬ. 

Abdybekova A.M., Doctor of Veterinary 

Sciences, Professor 

ʀʩʭʘʥ ʂ.ɾ., ʘ.-ʰ.ס.ʢʘʥʜ., 

 .ʘʫʳʤʜʘʩʪ. ʧʨʦʬץ

ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, 

ʘʩʩʦʮ. ʧʨʦʬ. 

Iskhan K.Zh. , Candidate of Agricultural 

Sciences, Associate Professor 

ʉʝʤʝʥʦʚ ɺ.ɻ., ʙ.ס.ʜ., ʧʨʦʬ. ʜʦʢʪʦʨ ʙʠʦʣ. ʥʘʫʢ, 

ʧʨʦʬ. 

Semenov V.G., Doctor of Biological Sciences, 

Professor 

ʖʣʜʘʰʙʘʝʚ ʖ.ɸ., ʘ.-ʰ.ס.ʜ., 

ʧʨʦʬ. 

ʜʦʢʪʦʨ ʩ.-ʭ. ʥʘʫʢ, 

ʧʨʦʬ. 

Yuldashbaev Yu.A., Doctor of Agricultural 

Sciences, Professor 

ɸʣʴʧʝʠʩʦʚ ʐ.ɸ., ʘ.-ʰ.ס.ʜ., ʧʨʦʬ. ʜʦʢʪʦʨ ʩ.-ʭ. ʥʘʫʢ, 

ʧʨʦʬ. 

Alpeisov Sh.A., Doctor of Agricultural Sciences, 

Professor 

ɹʫʛʘʡ ɼ.ɽ., ʪ.ס.ʜ., ʧʨʦʬ. ʜʦʢʪʦʨ ʪʝʭʥ. ʥʘʫʢ, 

ʧʨʦʬ. 

Bugai D.E., Doctor of Engineering Sciences, 

Professor 

ʀʩʤʘʢʦʚ ʈ.ɸ., ʪ.ס.ʜ., ʧʨʦʬ. ʜʦʢʪʦʨ ʪʝʭʥ. ʥʘʫʢ, 

ʧʨʦʬ. 

Ismakov R.A., Doctor of Engineering Sciences, 

Professor 

ʉʝʨʤʷʛʠʥ  ɸ.ɸ., ʘ.-ʰ.ס.ʢʘʥʜ. ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ Sermyagin A.A. Candidate of Agricultural 

Sciences 

ʂʘʟʘʤʙʘʝʚʘ ɸ.ʄ., ʵ.ס.ʢ. ʢʘʥʜ. ʵʢʦʥ.ʥʘʫʢ Kazambaeva A.M., Candidate of Economic 

Sciences 

É ɾᴅשʛʽʨ ʭʘʥ ʘʪʳʥʜʘסʳ ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʘʛʨʘʨʣʳץ-ʪʝʭʥʠʢʘʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʽ 

ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʘʛʨʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɾʘʥʛʠʨ ʭʘʥʘ 

2025 ʞ.

http://www.wkau.kz/index.php/en/obrashchenie-rektora


ISSN 2305 -9397 .  Ӽɡɑɡɒ Ɍԑɓɋ ɇɫɑɫɒ. 2025. ɷ 1-2 (78 )____                                 _  

3 

 

 
 

ɸʋʓʃ ʐɸʈʋɸʐʓʃʓנʓ נʓʃʓʄɼɸʈʓ 

 
 

 
ʋɼʂ: 631.6 (574.1)                                                                  DOI 10.52578/2305-9397-2025-1-2-3-13 

ʄʈʅʊʀ: 68.31.21; 68.35.47; 68.31.02; 70.21.41 

 

ʆשʘʝʚ ʄ.פ., ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʦʩʥʦʚʥʦʡ ʘʚʪʦʨ, https://orcid.org/0000-0001-5584-1948  

ʅɸʆ çɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʘʛʨʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɾʘʥʛʠʨ ʭʘʥʘè,  

ʛ. ʋʨʘʣʴʩʢ, ʫʣ. ɾʘʥʛʠʨ ʭʘʥʘ 51, 090009, ʂʘʟʘʭʩʪʘʥ, maratonaev@mail.ru  

ɼʞʘʧʘʨʦʚ ʈ.ʐ., ʜʦʢʪʦʨ PhD, https://orcid.org/0000-0003-1945-5825 

ʅɸʆ çɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʘʛʨʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɾʘʥʛʠʨ ʭʘʥʘè,  

ʛ. ʋʨʘʣʴʩʢ, ʫʣ. ɾʘʥʛʠʨ ʭʘʥʘ 51, 090009, ʂʘʟʘʭʩʪʘʥ, dzhaparovr84@mail.ru 

ɼʝʥʠʟʙʘʝʚ ʉ.ɽ., ʤʘʛʠʩʪʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, https://orcid.org/0000-0001-8696-0288  

ʅɸʆ çɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʘʛʨʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɾʘʥʛʠʨ ʭʘʥʘè,  

ʛ. ʋʨʘʣʴʩʢ, ʫʣ. ɾʘʥʛʠʨ ʭʘʥʘ 51, 090009, ʂʘʟʘʭʩʪʘʥ, serik.edres.denizbaev69@mail.ru 

ɸʶʧʦʚ ɽ.ɽ., ʜʦʢʪʦʨ PhD, https://orcid.org/0000-0001-6357-2522 

ʅɸʆ çɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʘʛʨʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɾʘʥʛʠʨ ʭʘʥʘè,  

ʛ. ʋʨʘʣʴʩʢ, ʫʣ. ɾʘʥʛʠʨ ʭʘʥʘ 51, 090009, ʂʘʟʘʭʩʪʘʥ, ergalib@mail.ru 

ʋʤʙʝʪʢʘʣʠʝʚ ʅ.ʄ., ʤʘʛʠʩʪʨ ʙʠʦʣʦʛʠʠ, https://orcid.org/0000-0002-5175-2195  

ʅɸʆ çɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʘʛʨʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɾʘʥʛʠʨ ʭʘʥʘè,  

ʛ. ʋʨʘʣʴʩʢ, ʫʣ. ɾʘʥʛʠʨ ʭʘʥʘ 51, 090009, ʂʘʟʘʭʩʪʘʥ, nurlan-72kzt@mail.ru  

ᴆʪʝʤʙʝʪ ɽ.ʄ., ʤʘʛʠʩʪʨʘʥʪ, ʅɸʆ çɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʘʛʨʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ɾʘʥʛʠʨ ʭʘʥʘè, ʛ. ʋʨʘʣʴʩʢ, ʫʣ. ɾʘʥʛʠʨ ʭʘʥʘ 51, 090009, ʂʘʟʘʭʩʪʘʥ, yotembet@bk.ru  

 

Ongayev M.K., Candidate of Technical Sciences, the main author,  https://orcid.org/0000-0001-5584-

1948  

NJSC çWest Kazakhstan Agrarian and Technical University named after Zhangir khanè, Uralsk, st. 

Zhangir khan 51, 090009, Kazakhstan, maratonaev@mail.ru 

Japarov R.Sh., PhD, https://orcid.org/0000-0003-1945-5825 

NJSC çWest Kazakhstan Agrarian and Technical University named after Zhangir khanè, Uralsk, st. 

Zhangir khan 51, 090009, Kazakhstan, dzhaparovr84@mail.ru 

Denizbayev S.Y., Master of Agricultural Sciences, https://orcid.org/0000-0001-8696-0288 

NJSC çWest Kazakhstan Agrarian and Technical University named after Zhangir khanè, Uralsk, st. 

Zhangir khan 51, 090009, Kazakhstan, serik.edres.denizbaev69@mail.ru 

Ayupov Y.Y., PhD, https://orcid.org/0000-0001-6357-2522 

NJSC çWest Kazakhstan Agrarian and Technical University named after Zhangir khanè, Uralsk, st. 

Zhangir khan 51, 090009, Kazakhstan, ergalib@mail.ru  

Umbetkaliyev N.M., Master of Biological Sciences, https://orcid.org/0000-0002-5175-2195  

NJSC çWest Kazakhstan Agrarian and Technical University named after Zhangir khanè, Uralsk, st. 

Zhangir khan 51, 090009, Kazakhstan, nurlan-72kzt@mail.ru 

Otembet Y.M., masterôs student 

 NJSC çWest Kazakhstan Agrarian and Technical University named after Zhangir khanè, Uralsk, st. 

Zhangir khan 51, 090009, Kazakhstan, yotembet@bk.ru  

 

ɺʃʀʗʅʀɽ ʆɹʈɸɹʆʊʂʀ ʇʆʏɺʓ ʅɸ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ɽʉʊɽʉʊɺɽʅʅʆɻʆ 

ʊʈɸɺʆʉʊʆʗ ʃʀʄɸʅɸ ʀ ʂɸʏɽʉʊɺʆ ʉɽʅɸ ɺ ʋʉʃʆɺʀʗʍ ɿɸʇɸɼʅʆɻʆ ʂɸɿɸʍʉʊɸʅɸ  

INFLUENCE OF SOIL CULTIVATION ON THE PRODUCTIVITY OF NATURAL GRASS 

STAND OF THE ESTUARY AND THE QUALITY OF HAY IN THE CONDITIONS OF 

WESTERN KAZAKHSTAN  

 

ɸʥʥʦʪʘʮʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2024 ʛʦʜʫ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʣʠʤʘʥʘ ʋʨʘʣʦ-ʂʫʰʫʤʩʢʦʡ 

ʦʨʦʩʠʪʝʣʴʥʦ-ʦʙʚʦʜʥʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʀʟʫʯʘʣʠʩʴ ʧʨʠʝʤʳ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ï ʜʠʩʢʦʚʘʥʠʝ, 

https://orcid.org/0000-0001-5584-1948
mailto:maratonaev@mail.ru
https://orcid.org/0000-0003-1945-5825
mailto:dzhaparovr84@mail.ru
https://orcid.org/0000-0001-8696-0288
mailto:serik.edres.denizbaev69@mail.ru
https://orcid.org/0000-0001-6357-2522
mailto:ergalib@mail.ru
https://orcid.org/0000-0002-5175-2195
mailto:nurlan-72kzt@mail.ru
mailto:yotembet@bk.ru
https://orcid.org/0000-0001-5584-1948
https://orcid.org/0000-0001-5584-1948
mailto:maratonaev@mail.ru
https://orcid.org/0000-0003-1945-5825
mailto:dzhaparovr84@mail.ru
https://orcid.org/0000-0001-8696-0288
mailto:serik.edres.denizbaev69@mail.ru
https://orcid.org/0000-0001-6357-2522
mailto:ergalib@mail.ru
https://orcid.org/0000-0002-5175-2195
mailto:nurlan-72kzt@mail.ru
mailto:yotembet@bk.ru


______                                         _________     Ȧəɡɑ ɞɆɖəɆɞɡɑɡӽɡ ӽɡɑɡɒɊɆɖɡ 
 

4 

 

ʙʦʨʦʥʦʚʘʥʠʝ ʠ ʛʣʫʙʦʢʦʡ ï ʱʝʣʝʚʘʥʠʝ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʫʯʘʩʪʢʝ ʣʠʤʘʥʘ ʩ ʥʦʨʤʦʡ ʟʘʪʦʧʣʝʥʠʷ 

3500-4000 ʤ3/ʛʘ. ɺ ʝʩʪʝʩʪʚʝʥʥʦʤ ʪʨʘʚʦʩʪʦʝ ʧʨʝʦʙʣʘʜʘʣ ʧʳʨʝʡ ʧʦʣʟʫʯʠʡ (ʥʝ ʤʝʥʝʝ 80 %).     

ʀʟʫʯʘʝʤʳʝ ʧʨʠʝʤʳ ʦʢʘʟʳʚʘʣʠ ʚʣʠʷʥʠʝ ʥʘ ʧʠʱʝʚʦʡ ʨʝʞʠʤ ʧʦʯʚʳ, ʧʦʚʳʰʘʷ ʩʦʜʝʨʞʘʥʠʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ (ʥʝ ʦʙʨʘʙʦʪʘʥʥʳʡ ʫʯʘʩʪʦʢ): ʥʠʪʨʘʪʥʳʡ ʘʟʦʪ ʚ ʩʨʝʜʥʝʤ ʜʦ 7,28-7,65 ʤʛ/ʢʛ, 

ʧʦʜʚʠʞʥʳʡ ʬʦʩʬʦʨ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʚʘʨʠʘʥʪʘ ʩ ʙʦʨʦʥʦʚʘʥʠʝʤ) ï ʜʦ 59,2-63,0 ʤʛ/ʢʛ, ʧʦʜʚʠʞʥʳʡ 

ʢʘʣʠʡ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʚʘʨʠʘʥʪʘ ʩ ʜʠʩʢʦʚʘʥʠʝʤ) ï ʜʦ 619,3-621,2 ʤʛ/ʢʛ. 

ʇʦʢʘʟʘʪʝʣʴ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʧʦʚʳʰʘʣʩʷ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʚ ʦʩʥʦʚʥʳʝ 

ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʧʳʨʝʷ ʧʦʣʟʫʯʝʛʦ, ʩ ʥʘʠʙʦʣʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʱʝʣʝʨʝʟʘ. 

ʈʘʟʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʳ ʚ ʚʝʨʭʥʝʤ ʧʣʦʜʦʨʦʜʥʦʤ ʩʣʦʝ ʦʪʤʝʯʘʣʦʩʴ ʧʨʠ ʜʠʩʢʦʚʘʥʠʠ ʠ ʙʦʨʦʥʦʚʘʥʠʠ 

ʫʯʘʩʪʢʦʚ. 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ ʚ ʘʛʨʦʬʠʪʦʮʝʥʦʟʝ ʙʳʣʦ ʜʦʩʪʠʛʥʫʪʦ ʧʨʠ ʱʝʣʝʚʘʥʠʠ 

ʧʦʯʚʳ 368,7 ʰʪ./ʤ2,  ʦʜʥʘʢʦ ʢʦʣʠʯʝʩʪʚʦ ʟʣʘʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʙʳʣ ʚʳʰʝ ʧʨʠ ʜʠʩʢʦʚʘʥʠʠ, ʩʦʩʪʘʚʠʚ 

330,9 ʰʪ./ʤ2, ʧʨʠ ʪʦʤ ʞʝ ʱʝʣʝʚʘʥʠʠ 316,6 ʰʪ./ʤ2, ʧʨʠ ʙʦʨʦʥʦʚʘʥʠʠ 313,7 ʰʪ./ʤ2. ʅʘ ʢʦʥʪʨʦʣʴʥʦʤ 

ʚʘʨʠʘʥʪʝ ʧʦʢʘʟʘʪʝʣʴ ʢʦʣʠʯʝʩʪʚʘ ʟʣʘʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʠʣ 290,3 ʰʪ./ʤ2, ʘ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ï 

325,4 ʰʪ./ʤ2. 

ʋʨʦʞʘʡʥʦʩʪʴ ʥʘ ʚʘʨʠʘʥʪʘʭ, ʧʨʠ ʧʦʢʘʟʘʪʝʣʝ ʥʘ ʢʦʥʪʨʦʣʝ 15,1 ʮ/ʛʘ, ʜʦʩʪʦʚʝʨʥʦ 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʱʝʣʝʨʝʟʘ ʥʘ 3,3 ʮ/ʛʘ (ʩ ʥʘʠʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ï 21,8%), 

ʧʨʠ ʙʦʨʦʥʦʚʘʥʠʠ ʥʘ 1,3 ʮ/ʛʘ ʠ ʧʨʠ ʜʠʩʢʦʚʘʥʠʠ ʥʘ 2,8 ʮ/ʛʘ. 

ʉʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʙʝʣʢʘ ʚ ʩʝʥʝ ʧʦʚʳʰʘʣʦʩʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʝʤʦʚ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ ʦʪ ʢʦʥʪʨʦʣʷ ʩ ʧʦʢʘʟʘʪʝʣʝʤ 6,8%, ʦʪ 1,2% ʧʨʠ ʜʠʩʢʦʚʘʥʠʠ ʧʦʯʚʳ ʜʦ 1,7% ʧʨʠ 

ʙʦʨʦʥʦʚʘʥʥʠʠ. 

ɺ ʦʧʳʪʝ ʩ ʠʟʫʯʝʥʠʝʤ ʧʨʠʝʤʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʩʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʄɼʞ ʚ 1 ʢʛ 

ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʩʦʩʪʘʚʣʷʣ 7,9 ʄɼʞ, ʧʨʠ ʢʦʥʪʨʦʣʝ 7,6 ʄɼʞ. ʇʦʢʘʟʘʪʝʣʴ ʩʦʜʝʨʞʘʥʠʷ ʢʦʨʤʦʚʳʭ 

ʝʜʠʥʠʮ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʜʦʩʪʠʛʘʣ ʟʥʘʯʝʥʠʡ 0,50-0,51, ʧʨʠ ʢʦʥʪʨʦʣʝ 0,46%. 

 

ANNOTATION  

The research was conducted in 2024 on the experimental section of the Ural-Kushumsky irrigation 

and irrigation system estuary. The methods of surface ï disking, harrowing and deep ï slitting tillage in a 

flooded area with an irrigation rate of 3500-4000 m3/ha were studied. Creeping wheatgrass prevailed in the 

natural herbage (at least 80%).     

The studied tillage techniques influenced the nutritional regime of the soil, increasing the content 

relative to the control (untreated area): nitrate nitrogen to an average of 7,28-7,65 mg/kg, mobile phosphorus 

(except for the harrowing option) to 59,2-63,0 mg/kg, mobile potassium (except for the disketing option) ï 

up to 619,3-621,2 mg/kg. 

The indicator of productive moisture in the soil increased in all variants of the experiment during the 

main phases of the development of creeping wheatgrass, with the highest values when using a slit cutter. 

Decompression of the soil in the upper fertile layer was noted during disking and harrowing of plots. 

The largest number of plants in the agrophytocenosis was achieved with soil cracking of 368,7 pcs/m2, 

however, the number of cereal plants was higher with disketing, amounting to 330,9 pcs/m2, with the same 

cracking of 316,6 pcs/m2 and with harrowing of 313,7 pcs/m2. In the control variant, the number of cereal 

plants was 290,3 pcs/m2, and total quantity ï 325,4 pcs/m2. 

The yield on the variants, with a control value of 15,1 c/ha, significantly increased when using a slotted 

cutter by 3,3 c/ha (with the highest efficiency of 21,8%), when harrowing by 1,3 c/ha and when disking by 

2,8 c/ha. 

The crude protein content in the study of tillage techniques in the estuary area increased from the 

control with an indicator of 6,8% from 1,2% when disking the soil to 1,7% when harrowing. 

In the experiment with the study of tillage techniques, the content of metabolic energy MJ per 1 kg of 

dry matter was 7,9 MJ, with a control of 7,6 MJ. The index of the content of feed units in all variants of the 

experiment reached values of 0,50-0,51, with control of 0,46%. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ, ʣʠʤʘʥʥʦʝ ʦʨʦʰʝʥʠʝ, ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ, ʟʘʧʘʩʳ 

ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ, ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ, ʫʨʦʞʘʡʥʦʩʪʴ. 

Key words: tillage, estuary irrigation, soil density, productive moisture reserves, plant height, 

yield. 

 



ISSN 2305 -9397 .  Ӽɡɑɡɒ Ɍԑɓɋ ɇɫɑɫɒ. 2025. ɷ 1-2 (78 )____                                 _  

5 

 

ɺʚʝʜʝʥʠʝ. ɻʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʨʤʦʚ ʚ ʟʘʩʫʰʣʠʚʳʭ ʨʘʡʦʥʘʭ ʩʪʨʘʥʳ ʚʦʟʤʦʞʥʦ 

ʣʠʰʴ ʥʘ ʧʣʦʱʘʜʷʭ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ. ʅʘʣʠʯʠʝ ʪʘʢʠʭ ʫʛʦʜʠʡ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ 

ʫʩʪʦʡʯʠʚʳʝ ʫʨʦʞʘʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. 

ʃʠʤʘʥʥʳʝ ʟʝʤʣʠ ʚ ʘʨʠʜʥʦʡ ʟʦʥʝ ɿʘʧʘʜʥʦʛʦ ʨʝʛʠʦʥʘ ʂʘʟʘʭʩʪʘʥʘ ï ʦʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ 

ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʫʣʫʯʰʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. ʇʦʣʠʚ 

ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ ʣʠʤʘʥʥʦʛʦ ʦʨʦʰʝʥʠʷ ʚ 5-10 ʨʘʟ ʜʝʰʝʚʣʝ ʩʪʦʠʤʦʩʪʠ ʨʝʛʫʣʷʨʥʦʛʦ ʠ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʝʝ 

ʙʳʩʪʨʦʡ ʦʢʫʧʘʝʤʦʩʪʴʶ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ. ɹʣʘʛʦʜʘʨʷ ʣʠʤʘʥʥʦʤʫ ʦʨʦʰʝʥʠʶ ʝʩʪʝʩʪʚʝʥʥʳʡ 

ʪʨʘʚʦʩʪʦʡ ʧʦʚʳʰʘʝʪ ʩʚʦʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʘ ʧʨʠ ʧʦʜʩʝʚʝ ʪʨʘʚ, ʦʢʫʣʴʪʫʨʠʚʘʥʠʠ ʩʝʥʦʢʦʩʦʚ ʠ 

ʧʨʠʤʝʥʝʥʠʠ ʫʜʦʙʨʝʥʠʡ ʦʪʟʳʚʯʠʚʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦʚʳʰʘʝʪʩʷ ʚ ʨʘʟʳ [1].  

ʆʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɿʘʧʘʜʥʦ-

ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʜʣʷ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʘ ʩʪʘʙʠʣʴʥʘʷ 

ʢʦʨʤʦʚʘʷ ʙʘʟʘ [2, 3]. ɺ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʦʩʥʦʚʥʳʝ ʧʣʦʱʘʜʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦ ʟʘʪʦʧʣʷʝʤʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʛʜʝ ʧʦʩʪʨʦʝʥʳ 8 

ʢʨʫʧʥʳʭ ʦʨʦʩʠʪʝʣʴʥʦ-ʦʙʚʦʜʥʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʩ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʙʦʣʝʝ 260 ʪʳʩʷʯ ʛʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʪʦʧʣʝʥʠʷ ʧʘʚʦʜʢʦʚʳʤʠ ʚʦʜʘʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʷʚʣʷʝʪʩʷ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʠ ʥʘʜʝʞʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʣʫʯʝʥʠʷ ʩʪʘʙʠʣʴʥʳʭ ʫʨʦʞʘʝʚ ʢʦʨʤʦʚʳʭ 

ʪʨʘʚ. ʅʘʣʠʯʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʩʝʥʥʝʝ ʟʘʪʦʧʣʝʥʠʝ ʜʣʷ ʦʨʦʰʝʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ [4, 5]. 

ʇʨʝʜʥʘʤʝʨʝʥʥʦʝ ʟʘʪʦʧʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʫʧʨʘʚʣʝʥʠʷ 

ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʚʣʠʷʷ ʥʘ ʭʠʤʠʯʝʩʢʠʝ, ʬʠʟʠʯʝʩʢʠʝ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʘʪʦʧʣʝʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʠ ʦʙʱʝʛʦ ʘʟʦʪʘ, ʯʪʦ ʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ [6]. 

ɺ ʨʘʙʦʪʝ Stavi, Thevs ʠ Priori [7] ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʟʘʪʦʧʣʝʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ 

ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ ʠ ʫʤʝʥʴʰʝʥʠʶ ʩʦʜʦʚʦʛʦ ʟʘʩʦʣʝʥʠʷ ʟʘ ʩʯʝʪ ʚʳʤʳʚʘʥʠʷ ʩʦʣʝʡ ʠ ʩʥʠʞʝʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʤʝʥʥʦʛʦ ʥʘʪʨʠʷ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ Rupngam ʠ Hailegnaw [8, 9] ʦʧʠʩʳʚʘʶʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʟʘʪʦʧʣʝʥʠʷ, 

ʚʢʣʶʯʘʷ ʫʤʝʥʴʰʝʥʠʝ ʵʨʦʟʠʠ ʧʦʯʚʳ, ʫʣʫʯʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ ʠ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ. ʆʜʥʘʢʦ 

ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʟʘʪʦʧʣʝʥʠʷ, ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʠ ʪʠʧʘ. 

ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʠʤʘʥʦʚ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ ʪʨʘʚʦʩʪʦʝʤ ʙʝʟ ʧʨʠʝʤʦʚ ʫʭʦʜʘ 

ʧʨʦʠʩʭʦʜʠʪ ʫʧʣʦʪʥʝʥʠʝ ʚʝʨʭʥʠʭ ʩʣʦʝʚ, ʧʦʯʚ, ʩʥʠʞʝʥʠʝ ʠʭ ʘʵʨʘʮʠʠ, ʦʙʝʜʥʝʥʠʝ ʧʦʜʚʠʞʥʳʤʠ 

ʬʦʨʤʘʤʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʧʦʩʪʝʧʝʥʥʦʝ ʚʳʪʝʩʥʝʥʠʝ ʢʦʨʥʝʚʠʱʥʳʭ ʟʣʘʢʦʚ ʤʘʣʦʮʝʥʥʳʤ 

ʨʘʟʥʦʪʨʘʚʴʝʤ, ʘ ʚ ʤʝʩʪʘʭ ʩ ʠʟʙʳʪʦʯʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ ʙʦʣʦʪʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ï ʦʩʦʢʘʤʠ. ʅʘ 

ʣʠʤʘʥʘʭ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ ʪʨʘʚʦʩʪʦʝʤ ʧʦʚʳʰʝʥʠʝ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ 

ʧʨʠʤʝʥʝʥʠʠ ʧʨʠʝʤʦʚ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʫʣʫʯʰʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʧʪʠʤʠʟʘʮʠʶ ʫʩʣʦʚʠʡ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʢʦʨʥʝʚʠʱʥʳʭ ʣʫʛʦʚʳʭ ʟʣʘʢʦʚ: ʧʳʨʝʷ ʧʦʣʟʫʯʝʛʦ, ʙʝʢʤʘʥʠʠ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʢʦʩʪʨʝʮʘ 

ʙʝʟʦʩʪʦʛʦ ʠ ʜʨ. [10]. 

ʅʘ ʦʩʥʦʚʝ ʟʥʘʥʠʷ ʙʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ, ʪ.ʝ. ʦʩʦʙʝʥʥʦʩʪʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʤʦʞʥʦ ʚʳʷʚʠʪʴ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʷʭ ʤʝʞʜʫ ʨʘʩʪʝʥʠʷʤʠ ʠ ʠʭ ʩʨʝʜʦʡ ʦʙʠʪʘʥʠʷ, ʫʩʪʘʥʦʚʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ 

ʘʛʨʦʪʝʭʥʠʢʫ, ʧʨʘʚʠʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʢʦʨʤʦʚʳʝ ʫʛʦʜʴʷ ʠ ʜʦʙʠʪʴʩʷ ʠʭ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ [11-

14]. 

ɺʩʝ ʩʧʦʩʦʙʳ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʝʨʥʠʥʳ ʧʨʠʫʨʦʯʠʚʘʶʪ ʢ ʦʩʝʥʥʝʤʫ ʧʝʨʠʦʜʫ, ʢʦʛʜʘ 

ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʧʝʨʝʭʦʜʠʪ ʯʝʨʝʟ +100 ʉ [15]. 

ʆʤʦʣʦʞʝʥʠʝ ʣʫʛʦʚ ʧʨʦʚʦʜʷʪ ʪʘʤ, ʛʜʝ ʚ ʪʨʘʚʦʩʪʦʝ ʩʦʭʨʘʥʠʣʦʩʴ ʥʝ ʤʝʥʝʝ 30-35% ʮʝʥʥʳʭ 

ʚʠʜʦʚ ʪʨʘʚ. ʆʩʦʙʝʥʥʦ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʦʤʦʣʦʞʝʥʠʷ ʧʦʣʫʯʘʶʪʩʷ ʥʘ ʧʳʨʝʡʥʳʭ ʟʘʣʝʞʘʭ, ʥʘ 

ʣʫʛʘʭ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʤʷʪʣʠʢʘ ʣʫʛʦʚʦʛʦ, ʦʚʩʷʥʠʮʳ ʣʫʛʦʚʦʡ, ʪʠʤʦʬʝʝʚʢʠ ʣʫʛʦʚʦʡ, ʢʘʥʘʨʝʝʯʥʠʢʘ 

ʪʨʦʩʪʥʠʢʦʚʠʜʥʦʛʦ, ʙʝʢʤʘʥʠʠ [16]. 

ɹʝʟ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʧʨʠʨʦʜʥʳʭ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ ʠʭ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʩʪʘʝʪʩʷ ʦʯʝʥʴ ʥʠʟʢʦʡ ʇʦʚʳʰʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʵʪʠʭ 

ʫʛʦʜʠʡ, ʤʦʞʥʦ ʧʦʩʪʝʧʝʥʥʦ ʦʩʚʦʙʦʞʜʘʪʴ ʯʘʩʪʴ ʧʘʰʥʠ, ʟʘʥʷʪʦʡ ʢʦʨʤʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʜʣʷ 

ʨʘʩʰʠʨʝʥʠʷ ʧʦʩʝʚʦʚ ʟʝʨʥʦʚʳʭ ʠ ʜʨʫʛʠʭ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ [17, 18]. 

ʈʳʭʣʝʥʠʝ ʧʦʯʚʳ ʩʝʥʦʢʦʩʦʚ ʠ ʧʘʩʪʙʠʱ, ʚ ʙʦʪʘʥʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʢʦʪʦʨʳʭ ʠʤʝʶʪʩʷ 

ʢʦʨʥʝʚʠʱʥʳʝ ʠ ʨʳʭʣʦʢʫʩʪʦʚʳʝ ʟʣʘʢʠ, ʜʠʩʢʦʚʘʥʠʝʤ, ʬʨʝʟʝʨʦʚʘʥʠʝʤ ʠʣʠ ʤʝʣʢʦʡ, ʯʘʱʝ 

ʙʝʟʦʪʚʘʣʴʥʦʡ, ʚʩʧʘʰʢʦʡ ʥʘʟʳʚʘʶʪ ʦʤʦʣʦʞʝʥʠʝʤ. ʆʜʥʦʢʨʘʪʥʘʷ (ʨʝʞʝ ʜʚʫʢʨʘʪʥʘʷ) ʧʦʚʝʨʭʥʦʩʪʥʘʷ 
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ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʥʘ ʛʣʫʙʠʥʫ 10-12 ʩʤ ʫʣʫʯʰʘʝʪ ʚʦʟʜʫʰʥʳʡ ʨʝʞʠʤ ʧʦʯʚʳ ʠ ʩʦʟʜʘʝʪ 

ʭʦʨʦʰʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʟʘʛʫʱʝʥʠʷ ʪʨʘʚʦʩʪʦʝʚ ʟʘ ʩʯʝʪ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʠʟ ʦʪʨʝʟʢʦʚ 

ʢʦʨʥʝʚʠʱ ʠ ʨʘʟʨʝʟʘʥʥʳʭ ʯʘʩʪʝʡ ʢʫʩʪʦʚ ʨʳʭʣʦʢʫʩʪʦʚʳʭ ʟʣʘʢʦʚ. ʇʦʩʣʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʨʦʚʦʜʷʪ ʧʨʠʢʘʪʳʚʘʥʠʝ ʧʦʯʚʳ, ʢʦʪʦʨʦʝ ʫʣʫʯʰʘʝʪ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʢʦʨʥʝʚʠʱ ʠ ʜʝʨʥʠʥʦʢ ʠ 

ʚʳʨʘʚʥʠʚʘʝʪ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ. ʇʦʣʦʞʠʪʝʣʴʥʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʪʘʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʳʨʝʡ ʧʦʣʟʫʯʠʡ, 

ʣʠʩʦʭʚʦʩʪ ʣʫʛʦʚʦʡ, ʝʞʘ ʩʙʦʨʥʘʷ, ʦʚʩʷʥʠʮʘ ʣʫʛʦʚʘʷ, ʪʠʤʦʬʝʝʚʢʘ ʣʫʛʦʚʘʷ, ʙʝʢʤʘʥʠʷ ʦʙʳʢʥʦʚʝʥʥʘʷ. 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʦʤʦʣʦʞʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʴ ʪʨʘʚ ʥʘ 2-3-ʡ ʛʦʜ ʚʦʟʨʘʩʪʘʝʪ ʥʘ 25-30 % [19]. 

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʧʨʠʝʤʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʣʠʤʘʥʥʦʤ ʫʯʘʩʪʢʝ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʪʨʘʚʦʩʪʦʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʧʦʯʚʘ ʠ ʨʘʩʪʝʥʠʷ 

(ʝʩʪʝʩʪʚʝʥʥʳʡ ʪʨʘʚʦʩʪʦʡ) ʥʘ ʣʠʤʘʥʝ. ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʣʠʤʘʥʝ ʋʨʘʣʦ-

ʂʫʰʫʤʩʢʦʡ ʦʨʦʩʠʪʝʣʴʥʦ-ʦʙʚʦʜʥʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ (ʋʂʆʆʉ) ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ɸʢʞʘʠʢʩʢʦʤ 

ʨʘʡʦʥʝ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʠ ʟʘʧʘʩʦʚ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ, ʘ ʪʘʢʞʝ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʦ ʤʝʪʦʜʠʢʝ ʧʨʦʚʝʜʝʥʠʷ ʥʘʙʣʶʜʝʥʠʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʧʦʣʝʚʦʤ ʦʧʳʪʝ [20].  

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ɻʆʉʊʘʤ.    

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʠʪʝʣʶ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ ɽʚʨʦʧʝʡʩʢʦʡ 

ʯʘʩʪʠ ʉʉʉʈ ʠ ʢʘʪʘʣʦʛʫ ʨʘʩʪʝʥʠʡ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ [21, 22]. 

ʌʠʪʦʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʤʝʪʦʜʠʢʝ ɻʦʩʫʜʘʨʪʩʝʥʥʦʛʦ 

ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ (1989). 

ʋʯʝʪ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʧʨʦʚʦʜʠʣʦʩʴ ʧʫʪʝʤ ʩʢʘʰʠʚʘʥʠʷ ʪʨʘʚ ʩ ʫʯʸʪʥʦʡ ʧʣʦʱʘʜʠ 

ʜʝʣʷʥʦʢ ʚ 4-ʭ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʩ ʧʝʨʝʩʯʝʪʦʤ ʥʘ ʩʫʭʫʶ ʤʘʩʩʫ [23]. 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ: 1. ʂʦʥʪʨʦʣʴ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ); 2. ʑʝʣʝʚʘʥʠʝ ʧʦʯʚʳ (ʥʘ ʛʣʫʙʠʥʫ 35-40 ʩʤ); 

3. ɹʦʨʦʥʦʚʘʥʠʝ ʧʦʯʚʳ; 4. ɼʠʩʢʦʚʘʥʠʝ ʧʦʯʚʳ (ʥʘ ʛʣʫʙʠʥʫ 5-10 ʩʤ). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʣʠʤʘʥʘ ï ʢʘʰʪʘʥʦʚʘʷ 

ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʘʷ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʘʷ.  

ʉʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʨʦʬʠʣʝ ʜʘʥʥʳʭ ʧʦʯʚ ʚ ʩʣʦʝ 0-20 ʩʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʚʘʨʠʘʥʪʦʚ ʠʟʤʝʥʷʣʦʩʴ ʦʪ 2,7 ʜʦ 3,52 % (ʪʘʙʣʠʮʘ 1). ʅʘʙʣʶʜʘʣʦʩʴ ʦʙʦʛʘʱʝʥʠʝ ʛʫʤʫʩʦʤ ʚʝʨʭʥʠʭ 

ʛʦʨʠʟʦʥʪʦʚ. ɼʘʥʥʳʝ ʧʦʯʚʳ ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ.  

 

ʊʘʙʣʠʮʘ 1 ï ɸʛʨʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ ʥʘ ʣʠʤʘʥʥʦʤ ʫʯʘʩʪʢʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʚʝʜʝʥʠʷ 
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ʧʦʯʚʳ, ʩʤ 

ʆʨʛʘʥʠʯʝʩʢʦʝ 

ʚʝʱʝʩʪʚʦ, % 
ʨʅ 

ɪʤʢʦʩʪʴ 

ʧʦʛʣʦʱʝʥʠʷ 

ʆʙʤʝʥʥʳʡ 

ʥʘʪʨʠʡ 

ʉʦʜʝʨʞʘʥʠʝ, ʤʛ/ʢʛ 

ʧʦʯʚʳ 

ʤʛ-ʵʢʚ/100 ʛ ʧʦʯʚʳ N P2O5 K2O 

ʂʦʥʪʨʦʣʴ 

0-20 2,7 7,5 25,7 0,72 6,73 53,9 606,0 

20-40 1,6 7,6 22,0 0,64 5,4 42,2 422,3 

ʑʝʣʝʚʘʥʠʝ 

0-20 3,4 7,29 28,3 0,67 7,28 59,2 619,3 

20-40 2,1 7,47 22,6 0,58 5,63 43,5 456,2 

ɹʦʨʦʥʦʚʘʥʠʝ 

0-20 3,52 7,25 28,7 0,75 7,65 42,4 621,2 

20-40 2,3 7,43 27,3 0,77 5,42 33,6 418,5 

ɼʠʩʢʦʚʘʥʠʝ 

0-20 2,93 7,42 24,6 0,68 7,32 63,0 574,0 

20-40 1,65 7,50 23,8 0,70 5,30 46,7 425,2 

 

ʅʘ ʢʦʥʪʨʦʣʝ ʥʘ ʛʣʫʙʠʥʝ 0-20 ʠ 20-40 ʩʤ ʟʥʘʯʝʥʠʝ pH ʧʦʢʘʟʳʚʘʣʦ ʩʣʘʙʦʱʝʣʦʯʥʫʶ ʨʝʘʢʮʠʶ. 

ʅʘ ʚʘʨʠʘʥʪʘʭ ʩ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚ ʚ ʩʣʦʝ 0-20 ʩʤ ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ ʠʤʝʣʠ ʥʝʡʪʨʘʣʴʥʫʶ ʨʝʘʢʮʠʶ, 

ʘ ʚ ʩʣʦʝ 20-40 ʩʤ ï ʩʣʘʙʦʱʝʣʦʯʥʫʶ (ʨʅ 7,43-7,5). 

ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʦʙʤʝʥʥʦʛʦ ʥʘʪʨʠʷ ʦʪ ʝʤʢʦʩʪʠ ʧʦʛʣʦʱʝʥʠʷ ï ʧʦʯʚʘ ʥʝ ʩʦʣʦʥʮʝʚʘʪʘʷ. 
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ʅʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʢʦʣʠʯʝʩʪʚʦ ʘʟʦʪʘ ʚ ʚʝʨʭʥʝʤ ʛʫʤʫʩʦʚʦʤ ʛʦʨʠʟʦʥʪʝ 0-20 ʩʤ 

ʧʦʢʘʟʘʣ 6,73 ʤʛ/ʢʛ ʧʦʯʚʳ, ʘ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚ ʦʥʘ ʧʦʚʳʰʘʝʪʩʷ ʠ ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 7,28-7,65 ʤʛ/ʢʛ ʧʦʯʚ. ʉʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ ʚ ʧʦʯʚʝ ï ʚʳʩʦʢʦʝ ʠ ʦʯʝʥʴ ʚʳʩʦʢʦʝ ʠ 

ʠʟʤʝʥʷʣʦʩʴ ʦʪ 42,4 ʜʦ 63,0 ʤʛ ʈ2ʆ5/ʢʛ ʧʦʯʚʳ, ʜʘʣʝʝ ʚʥʠʟ ʧʦ ʠʟʫʯʘʝʤʦʤʫ ʧʨʦʬʠʣʶ ʢʦʣʠʯʝʩʪʚʦ ʝʛʦ 

ʩʥʠʞʘʝʪʩʷ. ʉʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ ʚ ʩʣʦʝ 0-20 ʩʤ ʧʦʯʚʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʢʘʢ ʚʳʩʦʢʦʝ ʠ ʦʯʝʥʴ 

ʚʳʩʦʢʦʝ ʠ ʠʟʤʝʥʷʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 574,0 ʜʦ 621,2 ʤʛ/ʢʛ ʧʦʯʚʳ.   

ɺ ʦʧʳʪʝ ʧʦ ʠʟʫʯʝʥʠʶ ʧʨʠʝʤʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʟʘʧʘʩʳ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʚ 

ʢʫʱʝʥʠʝ ʢʫʣʴʪʫʨʳ ʥʘʭʦʜʠʣʦʩʴ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 264,3 ʤʤ ʥʘ ʢʦʥʪʨʦʣʝ ʜʦ 285,9 ʤʤ ʧʨʠ ʱʝʣʝʚʘʥʠʠ ʧʦʯʚʳ 

(ʨʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1 ï ɿʘʧʘʩʳ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʧʦʯʚʳ ʚ ʦʩʥʦʚʥʳʝ ʬʘʟʳ ʨʘʟʚʠʪʠʷ  

ʧʳʨʝʷ ʧʦʣʟʫʯʝʛʦ, ʤʤ 

 

ʇʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʱʝʣʝʚʘʪʝʣʝʤ ʧʨʝʚʘʣʠʨʦʚʘʣʘ ʥʘʜ ʦʩʪʘʣʴʥʳʤʠ 

ʚʘʨʠʘʥʪʘʤʠ ʚ  ʧʦʩʣʝʜʫʶʱʠʝ ʬʘʟʳ ʨʘʟʚʠʪʠʷ  ʧʳʨʝʷ ʧʦʣʟʫʯʝʛʦ ʚʧʣʦʪʴ ʜʦ ʫʙʦʨʢʠ ʩʝʥʘ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʨʘʩʪʝʥʠʷ ʥʝ ʠʩʧʳʪʳʚʘʣʠ ʜʝʬʠʮʠʪʘ ʚʣʘʛʠ ʥʠ ʥʘ ʦʜʥʦʤ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʚʘʨʠʘʥʪʦʚ. 

ɺʝʜʫʱʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʝʝ ʧʣʦʪʥʦʩʪʴ ʠʣʠ ʦʙʲʸʤʥʘʷ ʤʘʩʩʘ. 

ʇʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ï ʚʘʞʥʝʡʰʝʝ ʫʩʣʦʚʠʝ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. ʆʥʘ 

ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʚʦʜʥʳʡ, ʚʦʟʜʫʰʥʳʡ ʠ ʪʝʧʣʦʚʦʡ ʨʝʞʠʤʳ ʧʦʯʚʳ, ʥʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʥʝʡ, ʘ ʯʝʨʝʟ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ï ʠ 

ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ. 

ʅʘʠʙʦʣʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʙʳʣʠ ʥʘ ʚʘʨʠʘʥʪʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʱʝʣʝʚʘʥʠʷ, ʧʦʢʘʟʳʚʘʷ ʚ ʩʣʦʝ 0-30 ʩʤ 1,10 ʛ/ʩʤ3 ʫʚʝʣʠʯʠʚʘʷʩʴ ʦʪ ʢʦʥʪʨʦʣʷ ʥʘ 0,02 ʛ/ʩʤ3, 

ʢ ʫʙʦʨʢʝ ʢʫʣʴʪʫʨʳ ʧʦʚʳʰʘʷʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 0,03 ʛ/ʩʤ3 (ʪʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 ï ʆʙʲʝʤʥʘʷ ʤʘʩʩʘ ʧʦʯʚʳ, ʛ/ʩʤ3 

ʉʣʦʡ ʧʦʯʚʳ, ʩʤ 
ɺʘʨʠʘʥʪ 

1. ʂʦʥʪʨʦʣʴ 2. ʑʝʣʝʚʘʥʠʝ 3. ɹʦʨʦʥʦʚʘʥʠʝ 4. ɼʠʩʢʦʚʘʥʠʝ 

1 2 3 4 5 

ɺ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ 

0-10 0,94 0,96 0,94 0,90 

10-20 1,08 1,11 1,06 1,08 
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1 2 3 4 5 

20-30 1,21 1,24 1,19 1,24 

0-30 1,08 1,10 1,06 1,07 

ʂ ʫʙʦʨʢʝ 

0-10 1,04 1,06 1,03 0,98 

10-20 1,12 1,16 1,13 1,12 

20-30 1,25 1,26 1,22 1,27 

0-30 1,13 1,16 1,13 1,10 

ʅʘ ʦʩʪʘʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ, ʛʜʝ ʧʨʠʤʝʥʷʣʦʩʴ ʜʠʩʢʦʚʘʥʠʝ ʠ ʙʦʨʦʥʦʚʘʥʠʝ ʧʦʯʚʳ ʥʝ ʦʪʤʝʯʘʣʦʩʴ 

ʝʝ ʫʧʣʦʪʥʝʥʠʝ, ʘ ʙʳʣʘ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʧʦʢʘʟʘʪʝʣʷ. 

ɼʦʤʠʥʠʨʦʚʘʥʠʝ ʧʳʨʝʷ ʧʦʣʟʫʯʝʛʦ ʦʪʤʝʯʘʣʘʩʴ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʨʠʝʤʦʚ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʥʘ ʚʘʨʠʘʥʪʘʭ ʦʪ 313,7 ʜʦ 330,9 ʰʪ./ʤ2 ʠʣʠ 92,0-93,4 %, ʧʨʠ 290,3 ʰʪ./ʤ2  

(89,2 %) ʥʘ ʢʦʥʪʨʦʣʝ (ʪʘʙʣʠʮʘ 3). 

 

ʊʘʙʣʠʮʘ 3 ï ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʪʝʥʠʡ, 2024 ʛʦʜ 

ʈʘʩʪʝʥʠʷ 

ɺʘʨʠʘʥʪ 

ʢʦʥʪʨʦʣʴ ʱʝʣʝʚʘʥʠʝ ʙʦʨʦʥʦʚʘʥʠʝ ʜʠʩʢʦʚʘʥʠʝ 

ʰʪ./ʤ2 % * ʰʪ./ʤ2 % ʰʪ./ʤ2 % ʰʪ./ʤ2 % 

ʇʳʨʝʡ 

ʧʦʣʟʫʯʠʡ 
290,3 89,2 316,6 85,9 313,7 92,0 330,9 93,4 

ɼʝʨʙʝʥʥʠʢ 

ʧʨʫʪʦʚʠʜʥʳʡ 
27,5 8,5 24,3 6,6 8,6 2,6 11,6 3,3 

ɼʝʚʷʩʠʣ 

ʙʨʠʪʘʥʩʢʠʡ 
6,6 2,0 11,1 3,0 10,4 3,0 9,2 2,6 

ʉʠʪʥʠʢ 

ɾʝʨʘʨʘ 
0,75 0,2 15,8 4,3 7,6 2,2 2,5 0,7 

ɹʝʢʤʘʥʠʷ 

ʦʙʳʢʥʦʚʝʥʥʘʷ 
- - 0,4 0,1 - - - - 

ʏʘʩʪʫʭʘ 

ʦʙʳʢʥʦʚʝʥʥʘʷ 
0,3 0,1 0,5 0,1 0,5 0,1 - - 

ɺʩʝʛʦ 325,4 100 368,7 100 340,8 99,9 354,2 100 

* çʰʪ.è ï ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ ʥʘ 1 ʤ2; ç%è - ʧʨʦʮʝʥʪ ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʪʝʥʠʡ 

 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʧʨʠʝʤʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʥʘ ʢʦʥʪʨʦʣʝ 15,1 ʮ/ʛʘ, ʫʨʦʞʘʡʥʦʩʪʴ 

ʥʘ ʚʘʨʠʘʥʪʘʭ ʧʦʚʳʰʘʣʘʩʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʱʝʣʝʨʝʟʘ ʥʘ 3,3 ʮ/ʛʘ ʩ ʥʘʠʙʦʣʴʰʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ï 21,8%, ʧʨʠ ʙʦʨʦʥʦʚʘʥʠʠ ʥʘ 1,3 ʮ/ʛʘ ʠ ʧʨʠ ʜʠʩʢʦʚʘʥʠʠ ʥʘ 2,8 ʮ/ʛʘ (ʪʘʙʣʠʮʘ 4). 

 

ʊʘʙʣʠʮʘ 4 ï ʋʨʦʞʘʡʥʦʩʪʴ ʩʝʥʘ, 2024 ʛʦʜ 

ɺʘʨʠʘʥʪ ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ 
ʈʘʟʥʠʮʘ ʦʪ ʢʦʥʪʨʦʣʷ 

ʮ/ʛʘ % 

1. ʂʦʥʪʨʦʣʴ 15,1 - - 

2. ʑʝʣʝʚʘʥʠʝ 18,4 3,3 21,8 

3. ɹʦʨʦʥʦʚʘʥʠʝ 16,4 1,3 8,6 

4. ɼʠʩʢʦʚʘʥʠʝ 17,9 2,8 18,5 

ʅʉʈ0,95= 0,93   

 

ʇʨʦʚʝʜʝʥ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ ʩʝʥʘ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦʯʚʳ (ʨʠʩʫʥʦʢ 2). ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʥʘ ʠʤʝʣʘ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ 

ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʩʪʝʥʠʡ ʩ 1 ʤ2 (r= 0,98), ʪʘʢʞʝ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʡ 

ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʚ ʢʫʱʝʥʠʷ ʧʳʨʝʷ ʧʦʣʟʫʯʝʛʦ (r= 0,73). ʄʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʦʙʤʝʥʥʦʛʦ 

ʥʘʪʨʠʷ ʚ ʧʦʯʚʝ ʙʳʣʘ ʩʠʣʴʥʘʷ ʦʙʨʘʪʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ (r= -0,76), ʯʪʦ ʛʦʚʦʨʠʪ ʦ 
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ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʥʠʞʝʥʠʷ ʚʣʠʷʥʠʷ ʜʘʥʥʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʧʦʯʚʝʥʥʦ-ʧʦʛʣʦʱʘʶʱʝʤ 

ʢʦʤʧʣʝʢʩʝ.   

 

 
 

1 ï ʂʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ, ʰʪ./ʤ2; 2 ï ʇʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʩʣʦʡ 0-30 ʩʤ; 3 ï 

ʇʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʢ ʫʙʦʨʢʝ ʨʘʩʪʝʥʠʡ, ʩʣʦʡ 0-30 ʩʤ; 4 ï ɿʘʧʘʩʳ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ 

ʧʦʯʚʝ, ʚ ʢʫʱʝʥʠʝ ʧʳʨʝʷ ʧʦʣʟʫʯʝʛʦ; 5 ï ɿʘʧʘʩʳ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʝ, ʚ ʢʦʣʦʰʝʥʠʝ 

ʧʳʨʝʷ ʧʦʣʟʫʯʝʛʦ; 6 ï ɿʘʧʘʩʳ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʝ ʧʝʨʝʜ ʮʚʝʪʝʥʠʝʤ ʧʳʨʝʷ 

ʧʦʣʟʫʯʝʛʦ; 7 ï ʉʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʝ, ʩʣʦʡ 0-20 ʩʤ; 8 ï ʇʦʢʘʟʘʪʝʣʴ ʝʤʢʦʩʪʠ 

ʧʦʛʣʦʱʝʥʠʷ ʧʦʯʚʳ, ʩʣʦʡ 0-20 ʩʤ; 9 ï ʉʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʛʦ ʥʘʪʨʠʷ ʚ ʧʦʯʚʝ, ʩʣʦʡ 0-20 ʩʤ; 10 ï 

ʉʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ʚ ʧʦʯʚʝ, ʩʣʦʡ 0-20 ʩʤ; 11 ï ʉʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʢʘʣʠʷ ʚ ʧʦʯʚʝ, 

ʩʣʦʡ 0-20 ʩʤ. 

 

ʈʠʩʫʥʦʢ 2 ï ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ ʩʝʥʘ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʩʪʝʥʠʡ, ʠ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦʯʚʳ 

 

ʉʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʙʝʣʢʘ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʨʠʝʤʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʣʠʤʘʥʥʦʤ ʫʯʘʩʪʢʝ 

ʧʦʚʳʰʘʣʦʩʴ ʦʪ ʢʦʥʪʨʦʣʷ ʩ ʧʦʢʘʟʘʪʝʣʝʤ 6,8% ʦʪ 1,2% ʧʨʠ ʜʠʩʢʦʚʘʥʠʠ ʧʦʯʚʳ ʜʦ 1,7% ʧʨʠ ʙʦʨʦʥʦʚʘʥʠʠ 

(ʪʘʙʣʠʮʘ 5). 

 

ʊʘʙʣʠʮʘ 5 ï ʇʦʢʘʟʘʪʝʣʠ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʩʝʥʘ, 2024 ʛʦʜ 

ʇʦʢʘʟʘʪʝʣʴ 
ɺʘʨʠʘʥʪ 

1. ʂʦʥʪʨʦʣʴ 2. ʑʝʣʝʚʘʥʠʝ 3. ɹʦʨʦʥʦʚʘʥʠʝ 4. ɼʠʩʢʦʚʘʥʠʝ 

ɿʦʣʘ, % 8,61 8,67 8,24 8,29 

ʂʘʨʦʪʠʥ, % 15,10 16,98 16,39 16,34 

ɸʟʦʪ / ɹʝʣʦʢ, % 1,1/6,8 1,3/8,1 1,4/8,5 1,3/8,0 

ɾʠʨ, % 2,6 3,0 2,8 3,1 

ʂʣʝʪʯʘʪʢʘ, % 42,7 37,5 40,6 38,5 

ʆʙʤʝʥʥʘʷ 

ʵʥʝʨʛʠʷ, ʄɼʞ 
7,6 7,9 7,9 7,9 

ʂʦʨʤʦʚʳʝ 

ʝʜʠʥʠʮʳ 
0,46 0,50 0,51 0,50 

ʂʘʣʠʡ, % 0,9 0,8 1,2 0,7 

ʂʘʣʴʮʠʡ, % 0,50 0,59 0,58 0,63 

ʌʦʩʬʦʨ, % 0,32 0,25 0,41 0,21 



______                                         _________     Ȧəɡɑ ɞɆɖəɆɞɡɑɡӽɡ ӽɡɑɡɒɊɆɖɡ 
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ʇʦʜ ʦʙʱʝʡ ʧʠʪʘʪʝʣʴʥʦʩʪʴʶ ʢʦʨʤʘ ʧʦʥʠʤʘʶʪ ʩʦʜʝʨʞʘʥʠʝ ʚʩʝʭ ʜʦʩʪʘʚʣʷʝʤʳʭ ʩ ʢʦʨʤʦʤ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠʣʠ ʚʥʦʩʠʤʦʡ ʩ ʥʠʤ ʵʥʝʨʛʠʠ. ʆʮʝʥʢʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʠʪʘʪʝʣʴʥʦʩʪʠ 

ʢʦʨʤʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʥʠʭ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ. ɿʘ ʢʦʨʤʦʚʫʶ ʝʜʠʥʠʮʫ ʧʨʠʥʷʪʘ 

ʧʠʪʘʪʝʣʴʥʦʩʪʴ 1 ʢʛ ʩʫʭʦʛʦ (ʩʪʘʥʜʘʨʪʥʦʛʦ) ʦʚʩʘ, ʵʢʚʠʚʘʣʝʥʪʥʘʷ 1414 ʢʢʘʣ (5920,4 ʢɼʞ) ʵʥʝʨʛʠʠ 

ʞʠʨʦʦʪʣʦʞʝʥʠʷ ʠʣʠ ʦʪʣʦʞʝʥʠʶ ʚ ʪʝʣʝ ʦʪʢʦʨʤʦʯʥʦʛʦ ʚʦʣʘ 150 ʛ ʞʠʨʘ. ʂʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ ʚ 

ʢʦʨʤʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʝʛʦ ʮʝʥʥʦʩʪʠ. 

ɺ ʦʧʳʪʝ ʩ ʠʟʫʯʝʥʠʝʤ ʧʨʠʝʤʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʚʘʨʠʘʥʪʘʭ ʧʦʢʘʟʘʪʝʣʴ 

ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʩʦʩʪʘʚʣʷʣ 7,9 ʄɼʞ, ʧʨʠ ʩʪʘʥʜʘʨʪʝ 7,6 ʄɼʞ.  

ʇʦʢʘʟʘʪʝʣʴ ʩʦʜʝʨʞʘʥʠʷ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʜʦʩʪʠʛʘʣ ʟʥʘʯʝʥʠʡ 0,50-

0,51, ʧʨʠ ʢʦʥʪʨʦʣʝ 0,46%. 

ʉʦʜʝʨʞʘʥʠʝ ʩʳʨʦʡ ʟʦʣʳ ʥʘ ʢʦʥʪʨʦʣʝ ʩʦʩʪʘʚʠʣʦ 8,61 %, ʘ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʧʨʠʝʤʦʚ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʦʩʪʠʛʘʣʦʩʴ ʧʨʠ ʱʝʣʝʚʘʥʠʠ ï 8,67%.  

ɺʳʚʦʜʳ ʀʟʫʯʘʝʤʳʝ ʧʨʠʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʦʢʘʟʳʚʘʣʠ ʚʣʠʷʥʠʝ ʥʘ ʧʠʱʝʚʦʡ ʨʝʞʠʤ 

ʧʦʯʚʳ, ʧʦʚʳʰʘʷ ʩʦʜʝʨʞʘʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ (ʥʝ ʦʙʨʘʙʦʪʘʥʥʳʡ ʫʯʘʩʪʦʢ): ʥʠʪʨʘʪʥʳʡ ʘʟʦʪ 

ʚ ʩʨʝʜʥʝʤ ʜʦ 7,28-7,65 ʤʛ/ʢʛ, ʧʦʜʚʠʞʥʳʡ ʬʦʩʬʦʨ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʚʘʨʠʘʥʪʘ ʩ ʙʦʨʦʥʦʚʘʥʠʝʤ) ï 

ʜʦ 59,2-63,0 ʤʛ/ʢʛ, ʧʦʜʚʠʞʥʳʡ ʢʘʣʠʡ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʚʘʨʠʘʥʪʘ ʩ ʜʠʩʢʦʚʘʥʠʝʤ) ï ʜʦ 619,3- 

621,2 ʤʛ/ʢʛ. 

ʇʦʢʘʟʘʪʝʣʴ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʧʦʚʳʰʘʣʩʷ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʚ ʦʩʥʦʚʥʳʝ 

ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʧʳʨʝʷ ʧʦʣʟʫʯʝʛʦ, ʩ ʥʘʠʙʦʣʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʱʝʣʝʨʝʟʘ. 

ʈʘʟʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʳ ʚ ʚʝʨʭʥʝʤ ʧʣʦʜʦʨʦʜʥʦʤ ʩʣʦʝ ʦʪʤʝʯʘʣʦʩʴ ʧʨʠ ʜʠʩʢʦʚʘʥʠʠ ʠ ʙʦʨʦʥʦʚʘʥʠʠ 

ʫʯʘʩʪʢʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʧʨʠʝʤʦʚ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʠ ʜʠʩʢʦʚʘʥʠʠ ʧʦʚʳʰʘʣʘʩʴ ʥʘ 18,5%, ʧʨʠ ʙʦʨʦʥʦʚʘʥʠʠ ï ʥʘ 

8,6%, ʧʨʠ ʱʝʣʝʚʘʥʠʠ ʧʦʯʚʳ ï ʥʘ 21,8%, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʯʘʩʪʢʦʤ ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ.  

ʉʨʝʜʠ ʠʟʫʯʝʥʥʳʭ ʧʨʠʝʤʦʚ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʪʨʘʚʦʩʪʦʷ ʚ ʢʦʪʦʨʦʤ ʧʨʝʦʙʣʘʜʘʶʪ ʢʦʨʥʝʦʪʧʨʳʢʦʚʳʝ ʨʘʩʪʝʥʠʷ, 

ʜʠʩʢʦʚʘʥʠʝ ʧʦʯʚʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʱʝʣʝʚʘʚʘʥʠʷ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʜʝʡʩʪʚʝʥʳʤ ʧʨʠʝʤʦʤ ʚ 

ʧʦʚʳʰʝʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʨʘʩʪʝʥʠʡ, ʥʦ ʙʦʣʝʝ ʵʥʝʨʛʦʟʘʪʨʘʪʥʳʡ, ʭʦʪʷ ʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟ ʚ 3-5 ʣʝʪ. 

ɹʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʤ, ʥʦ ʤʝʥʝʝ ʵʬʝʢʪʠʚʥʳʤ ʷʚʣʷʣʦʩʴ ʚʝʩʝʥʥʝʝ ʙʦʨʦʥʦʚʘʥʠʝ ʧʦʯʚʳ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʬʠʥʘʥʩʠʨʦʚʘʥʦ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʥʘʫʢʠ ʠ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʚ ʨʘʤʢʘʭ ʅʊʇ BR21881871 çʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʡ 

ʠ ʧʨʠʝʤʦʚ ʟʘʛʦʪʦʚʢʠ ʢʦʨʤʦʚ ʚ ʢʦʨʤʦʚʳʭ ʫʛʦʜʴʷʭ ʂʘʟʘʭʩʪʘʥʘ ʚ ʢʦʥʪʝʢʩʪʝ ʫʩʪʦʡʯʠʚʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷè. 
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ʊתʁɯʅ 

ɿʝʨʪʪʝʫʣʝʨ 2024 ʞʳʣʳ ʆʨʘʣ-ʂᴇʰʽʤ ʩʫʘʨʫ-ʩʫʣʘʥʜʳʨʫ ʞװʡʝʩʽ ʢᴇʣʪʘʙʘʥʳʥʳש ʪᴅʞʽʨʠʙʝʣʽʢ 

ʫʯʘʩʢʝʩʽʥʜʝ ʞװʨʛʽʟʽʣʜʽ. ʉʫʘʨʫ ʤᴇʣʰʝʨʽ 3500-4000 ʤ3/ʛʘ ʙʦʣʘʪʳʥ ʩʫ ʙʘʩץʘʥ ʫʯʘʩʢʝʜʝ ʞʝʨ װʩʪʽ ï 

 ʰᴇʧʪʝʨʽ ץʠ ʰᴇʧʪʝ ʙʠʜʘʡʳסʳʣʘʫʣʘʫ ᴅʜʽʩʪʝʨʽ ʟʝʨʪʪʝʣʜʽ. ʊʘʙʠשʩʘ שʦʧʩʳʪʫ, ʪʳʨʤʘʣʘʫ ʞᴅʥʝ ʪʝʨʝץ

ʙʘʩʳʤ ʙʦʣʜʳ (ʢʝʤ ʜʝʛʝʥʜʝ 80 %).    

ɿʝʨʪʪʝʣʝʪʽʥ ʪʦʧʳʨʘץʪʳ ᴇשʜʝʫ ᴅʜʽʩʪʝʨʽ ʙʘץʳʣʘʫʜʳש (ᴇשʜʝʣʤʝʛʝʥ ʫʯʘʩʢʝʥʽש) ʤᴇʣʰʝʨʽʥ 

ʘʨʪʪʳʨʘ ʦʪʳʨʳʧ, ʪʦʧʳʨʘץʪʳץ שʦʨʝʢʪʽʢ ʨʝʞʠʤʽʥʝ ᴅʩʝʨ ʝʪʪʽ: ʥʠʪʨʘʪ ʘʟʦʪʳ ʦʨʪʘ ʝʩʝʧʧʝʥ 7,28- 

7,65 ʤʛ/ʢʛ ʜʝʡʽʥ, ʞʳʣʞʳʤʘʣʳ ʬʦʩʬʦʨ (ʪʳʨʤʘʣʘʥסʘʥ ʥײʩץʘʥʳ ץʦʩʧʘסʘʥʜʘ) ï 59,2-63,0 ʤʛ/ʢʛ ʜʝʡʽʥ, 

ʞʳʣʞʳʤʘʣʳ ʢʘʣʠʡ (ץʦʧʩʳʪʫ ʥײʩץʘʩrʥ ץʦʩʧʘסʘʥʜʘ) ï 619,3-621,2 ʤʛ/ʢʛ ʜʝʡʽʥ. 

ʊʦʧʳʨʘץʪʘסʳ ᴇʥʽʤʜʽ ʳʣסʘʣʜʳש ʢᴇʨʩʝʪʢʽʰʽ ʪᴅʞʽʨʠʙʝʥʽש ʙʘʨʣʳץ ʥײʩץʘʣʘʨʳʥʜʘ ʙʠʜʘʡʳץ 

ʰᴇʙʽʥʽש ʜʘʤʫʳʥʳש ʥʝʛʽʟʛʽ ʢʝʟʝשʜʝʨʽʥʜʝ ʩʘשʳʣʘʫ ʩʘʣסʳʰʪ r ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ ʝװ שʣʢʝʥ 

ʤᴅʥʜʝʨʤʝʥ ᴇʩʪʽ. ɾʦסʘʨסʳ ײץʥʘʨʣʳ ץʘʙʘʪʪʘסʳ ʪʦʧʳʨʘץʪʳש ʪʳסʳʟʜʘʣʫʳʥ ʞʦʶ ʫʯʘʩʢʝʣʝʨʜʽ 

ʦʧʩʳʪʫ ʞᴅʥʝ ʪrץ ʨʤʘʣʘʫ ʢʝʟʽʥʜʝ ʙʘʡץʘʣʜʳ. 

ɸʛʨʦʬʠʪʦʮʝʥʦʟʜʘסʳ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʝש ʢᴇʧ ʩʘʥʳʥʘ 368,7 ʜʘʥʘ/ʤ2 ʪʦʧʳʨʘץʪʳ ʩʘשʳʣʘʫʣʘʫʜʘ 

  ʘʨʳ ʙʦʣʜʳסʦʧʩʪʳʫʜʘ ʞʦץ ʩʘʥʳ שʳʤʜʘʩ ᴇʩʽʤʜʽʢʪʝʨʽʥ̔ץײʪ ץʦʣ ʞʝʪʢʽʟʽʣʜʽ, ʘʣʘʡʜʘ ʘʩʪʳץ

330,9 ʜʘʥʘ/ʤ2, ʩʘשʳʣʘʫʣʘʫʜʘ 316,6 ʜʘʥʘ/ʤ2, ʘʣ ʪʳʨʤʘʣʘʫʜʘ 313,7 ʜʘʥʘ/ʤ2 ײץʨʘʜʳ. ɹʘץʳʣʘʫ 

ʥײʩץʘʩʳʥʜʘ ʘʩʪʳץ ʪץײʳʤʜʘʩ ᴇʩʽʤʜʽʢʪʝʨ ̔ʩʘʥʳʥʳש ʢᴇʨʩʝʪʢʽʰʽ 290,3 ʜʘʥʘ/ʤ2, ʘʣ ʞʘʣʧʳ ʩʘʥʳ 325,4 

ʜʘʥʘ/ʤ2 ײץʨʘʜ .r 

ɹʘץʳʣʘʫʜʘסʳ ʢᴇʨʩʝʪʢʽʰ ̔15,1 ʮ/ʛʘ ʙʦʣסʘʥ ʢʝʟʜʝ ʥײʩץʘʣʘʨʜʘסʳ ᴇʥʽʤʜʽʣʽʢ ʩʘשʳʣʘʫ ʩʘʣסʳʰʪʳ 

ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ 3,3 ʮ/ʛʘ (21,8% ʝש ʞʦסʘʨʳ ʪʠʽʤʜʽʣʽʢʧʝʥ), ʪʳʨʤʘʣʘʫ ʢʝʟʽʥʜʝ 1,3 ʮ/ʛʘ ʞᴅʥʝ 

 .ʨʜʝ ᴇʩʪʽװʦʧʩʳʪʫ ʢʝʟʽʥʜʝ 2,8 ʮ/ʛʘ ʩʝʥʽʤʜʽ ʪץ

ʂᴇʣʪʘʙʘʥ ʫʯʘʩʢʝʩʽʥʜʝ ʪʦʧʳʨʘץʪʳ ᴇשʜʝʫ ᴅʜʽʩʪʝʨʽʥ ʟʝʨʪʪʝʫ ʢʝʟʽʥʜʝ ʰʠʢʽ ʘץʫʳʟʜʳש ʤᴇʣʰʝʨʽ 

ʙʘץʳʣʘʫʜʘʥ (6,8%) ʪʦʧʳʨʘץʪʳ ץʦʧʩʳʪʫ ʢʝʟʽʥʜʝʛʽ 1,2%-ʜʘʥ ʪʳʨʤʘʣʘʫ ʢʝʟʽʥʜʝʛʽ 1,7%-סʘ ʜʝʡʽʥ ᴇʩʪʽ. 

ʊʦʧʳʨʘץʪʳ ᴇשʜʝʫ ᴅʜʽʩʪʝʨʽʥ ʟʝʨʪʪʝʫ ʪᴅʞʽʨʠʙʝʩʽʥʜʝ ʙʘץʳʣʘʫʜʘס r7,6 ʄɼʞ ʢᴇʨʩʝʪʢʽʰʽʤʝʥ  

1 ʢʛ ײץʨסʘץ ʟʘʪʪʘסʳ ʄɼʞ ʘʣʤʘʩʫ ʵʥʝʨʛʠʷʩʳʥʳש ʤᴇʣʰʝʨʽ 7,9 ʄɼʞ ײץʨʜ .r ʊᴅʞʽʨʠʙʝʥʽש ʙʘʨʣʳץ 

ʥײʩץʘʣʘʨʳʥʜʘ ʘʟʳץ ᴇʣʰʝʤʜʝʨʽ ʤᴇʣʰʝʨʽʥʽש ʢᴇʨʩʝʪʢʽʰʽ ʙʘץʳʣʘʫʜʘסʳ 0,46%-ʜʘʥ 0,50-0,51-סʘ ʞʝʪʪʽ. 
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ɸʋʓʉʇɸʃʓ ɾɸʁʓʃʓʄɼɸʈɼʓר ᴆʉɯʄɼɯʂʊɽʈ ɾɸʄʓʃנʓʉʓʅ ɿɽʈʊʊɽʋ 

STUDY OF VEGETATION COVER OF ROLLING PASTURES  

 

ɸʥʥʦʪʘʮʠʷ 

ɾʘʡʳʣʳʤ ᴇʩʽʤʜʽʢʪʝʨʽʥʽץ שʘʟʽʨʛʽ ʞʘסʜʘʡʳʥ ʙʘסʘʣʘʫ ʰᴇʧ ʦʪʳʥʳש ʞʦʙʘʣʳץ ʞʘʤʳʣסʳʩʳʥ, 
ʪװʨ ײץʨʘʤʳʥ, ʙʠʽʢʪʽʛʽ ʤʝʥ ʪװʩʽʤʜʽʣʽʛʽʥ, ʩʦʥʜʘʡ-ʘץ ʘʟʳץʪʳץ ʙʽʨʣʽʢʪʝʨʽʥʽש ʞʠʳʤʳ, ץʦʨʳʪʳʣʘʪʳʥ 
ʧʨʦʪʝʠʥ ʤʝʥ ʘʣʤʘʩʘʪʳʥ ʵʥʝʨʛʠʷ ʰʳסʳʤʳ ʩʠʷץʪʳ ʘʟʳץʪʳץ ʞᴅʥʝ ʵʥʝʨʛʠʷ-ʧʨʦʪʝʠʥ ײץʥʜʳʣʳסʳ 
ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ᴇʣʰʝʫʜʝʥ ʪײʨʘʜʳ. ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʤʘʣʳʥ ʞװʡʝʩʽʟ ʞʘʶ ʘʨץʳʣʳ 
ʞʘʡʳʣʳʤʜʘʨʜʳ ץʘʨץʳʥʜʳ ʧʘʡʜʘʣʘʥʫ ʦʣʘʨʜʳש ᴇʩʽʤʜʽʢ ʞʘʤʳʣסʳʩʳʥʜʘסʳ ᴇʥʽʤʜʽʣʽʢ 
ʜʠʥʘʤʠʢʘʩʳʥʘ ʪʝʨʽʩ ᴅʩʝʨ ʝʪʝʜʽ, ʙײʣ ץʘʨץʳʥʜʳ ʪᴅʩʽʣ ʥᴅʪʠʞʝʩʽʥʜʝ ɹʘʪʳʩ פʘʟʘץʩʪʘʥʥʳש ʰᴇʣʝʡʪʪʽ 
ʘʡʤʘסʳʥʜʘסʳ ʞʘʡʳʣʳʤʜʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽʥʽש ʪᴇʤʝʥʜʝʡʪʽʥʽʥ ʘʥʳץʪʘסʘʥ ʟʝʨʪʪʝʫʣʝʨʽʤʽʟʜʽש 
ʜʝʨʝʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. ɹײʣ ʝשʙʝʢ ʟʝʨʪʪʝʣʛʝʥ ʞʘʡʳʣʳʤʜʘʨʜʘסʳ ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ 
ʩʘʧʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʦʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʪᴅʩʽʣʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ɹײʣ ʨʝʪʪʝ 
ʞʘʡʳʣʳʤʜʳץ ʰᴇʧ ʦʪʳʥʳש ʥʝײסʨʣʳʤ ʪʠʽʤʜʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ 
ʢʝʟʽʥʜʝ ʘʣʳʥʜʳ, ʤײʥʜʘסʳ ʞʘʟסʳ ʞʘʡʳʣʳʤ ʤʘʫʩʳʤʳʥʜʘסʳ ʞʘʩʳʣ ʤʘʩʩʘ ʪװʩʽʤʽ 0,60-0,75 ʪ/ʛʘ, ʘʟʳץ 
ʙʽʨʣʽʢʪʝʨʽʥʽש ʞʠʳʤʳ 0,11-0,15 ʪ/ʛʘ, ʘʣʤʘʩʘʪʳʥ ʵʥʝʨʛʠʷ 1,54-2,03 ɻɼʞ/ʛʘ ʙʦʣסʘʥ ʢʝʟʜʝ ʩʽשʽʤʜʽ 
ʘץʫʳʟ 0,01-0,02 ʪ/ʛʘ ײץʨʘʜʳ. ɹײʣ ʟʝʨʪʪʝʫʜʽש ʤʘʣ ʘʟʳסʳ ʘʣץʘʧʪʘʨʳʥ ʙʘʩץʘʨʫ ץʘסʠʜʘʪʪʘʨʳ ץײʩʘʩ 
ʝʣʜʝʨʜʝ ʪײʨʘץʪʳ ʙʘʩץʘʨʫ ʪײʨסʳʩʳʥʘʥ ʪʦʣʳײץ ץʥʘʨʣʳ ʞʝʤʰᴇʧ ᴇʥʜʽʨʫ װʰʽʥ ʞʘʡʳʣʳʤʜʳץ 
ʘʣץʘʧʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫʜʘסʳ ʤʘשʳʟʳ ʟʦʨ ʙʦʣʜʳ. ɸʣʳʥסʘʥ סʳʣʳʤʠ ʜʝʨʝʢʪʝʨʜʽש ʤʘʣ 
ʰʘʨʫʘʰʳʣʳסʳʥ ʜʘʤʳʪʫ ʞᴅʥʝ ʘʟʳץ-ʪװʣʽʢ ץʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʩʘʷʩʘʪʳʥʜʘ, ʩʦʥʜʘʡ-ʘץ 
 ʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫײ ʘʨʫ ʞᴅʥʝץʡʝʣʝʨʜʽ ʪʠʽʤʜʽ ʙʘʩװʵʢʦʞ ץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ʞʘʡʳʣʳʤʜʳץʘʟʘפ
ʞᴇʥʽʥʜʝʛʽ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ʽʩʢʝ ʘʩʳʨʫʜʘ ʢᴇʤʝʛʽ ʤʦʣ.  

 
ANNOTATION  

The assessment of the current state of pasture vegetation included measurements of the projective 
cover, species composition, height and yield of grass stands, as well as indicators of feed and energy-
protein value, such as the collection of feed units, digestible protein and the output of metabolic energy. 
Intensive use of pastures by haphazard grazing of agricultural crops animals have a negative impact on 
the dynamics of productivity of their vegetation cover, which is consistent with the data of our studies, 
where, as a result of an intensive method, a decrease in the yield of pastures in the semi-desert zone of 
Western Kazakhstan was established. This study showed that in the studied pastures, productivity and 
vegetation quality indicators depend on the way they are used. At the same time, more effective 
indicators of pasture grass were obtained using pasture rotation, where the yield of green mass for the 
summer pasture season was 0.60-0.75 t/ha, the collection of feed units was 0.11-0.15 t/ha, digestible 
protein 0.01-0.02 t/ha with an output of exchange energy of 1.54-2.03 GJ/ha. This study will be useful 
when using pasture lands for the production of high-grade feed in the context of sustainable management 
in countries with similar principles of forage management. The scientific data obtained are of great 
importance in the policy of livestock development and food security, as well as the implementation of 
programs for effective management and rational use of pasture ecosystems in the Republic of 
Kazakhstan. 

 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʞʘʡʳʣʳʤʜʘʨ, ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤʜʘʨ, ʞʘʡʳʣʳʤʜʘʨʜʳϬ Ϻʥʽʤʜʽʣʽʛʽ, ʪʦʟϤʘʥ 
ʞʘʡʳʣʳʤʜʘʨ, Ϻʩʽʤʜʽʢʪʝʨ ʞʘʤʳʣϤʳʩʳʥʳϬ ʢϺʨʩʝʪʢʽʰʪʝʨʽ. 

Key words: pastures, pasture rotation, pasture productivity, degraded pastures, indicators of 
plant cover. 

 

ʂʽʨʽʩʧʝ. ɾʝʨ ʙʝʪʽʥʜʝ ʭʘʣʳץ ʩʘʥʳʥʳש ᴇʩʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ᴅʣʝʤ ʝʣʜʝʨʽ ᴇʟ ʭʘʣץʳʥ ʘʟʳץ-
ʪװʣʽʢʧʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽש ʦשʪʘʡʣʳ ʞʦʣʜʘʨʳʥ ʽʟʜʝʡʜʽ ʞᴅʥʝ ʙײʣ ʞʘסʜʘʡʜʘʥ ʰʳסʫʜʳש ʙʽʨ ʞʦʣʳ 
ï ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥ ʝʪ, ʩװʪ ʞᴅʥʝ ʞײʤʳʨʪץʘ ᴇʥʜʽʨʽʩʽʥ ʢʝשʝʡʪʝʪʽʥ ʥᴅʨʣʽ ʞʝʤʰᴇʧʧʝʥ ʩʘʧʘʣʳ 
ʪװʨʜʝ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ [1]. 

ᴄʣʝʤʜʽʢ ʥʘʨʳץʪʘ ʘʟʳץ-ʪװʣʽʢ ᴇʥʜʽʨʽʩʽ ʙʦʡʳʥʰʘ פʘʟʘץʩʪʘʥ ʣʘʡʳץʪʳ ʦʨʳʥ ʘʣʘʜʳ [2], ʦʥʳש 
ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳ ʩʘʣʘʩʳ ʘʛʨʦᴇʥʜʽʨʽʩʪʽש ʞʘʣʧʳ ᴇʥʽʤʜʝʨʽʥʽװ 42,1% שʣʝʩʽʥ ײץʨʘʡʪʳʥ ʥʝʛʽʟʛʽ 
ʩʘʣʘʣʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [3]. ױʣʪʪʳץ ʩʪʘʪʠʩʪʠʢʘ ʙʶʨʦʩʳʥʳש ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ,  
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2024 ʞʳʣסʳ ץʘשʪʘʨ-ʪʘʤʳʟ ʘʡʣʘʨʳʥʜʘ ʩʘʫʳʣסʘʥ ʩʠʳʨ ʩװʪʽ ʢᴇʣʝʤʽ 2,4 ʤʣʥ ʪʦʥʥʘʥʳ ײץʨʘʜʳ, ʙײʣ 
ᴇʪʢʝʥ ʞʳʣʜʳץײ שʩʘʩ ʢʝʟʝשʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 4,4% ʘʨʪʳץ. ʉװʪʪʝʥ ʙʘʩץʘ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʝʪ 
ᴇʥʜʽʨʽʩʽʥʽ683,5 ש ʤʳש ʪʦʥʥʘסʘ (+4,7%) ʞᴅʥʝ ʞײʤʳʨʪץʘ ᴇʥʜʽʨʽʩʽʥʽ2,9 ש ʤʣʨʜ ʜʘʥʘסʘ (+0,8%) ʝʣʝʫʣʽ 
ᴇʩʢʝʥʽ ʙʘʡץʘʣʘʜʳ [4, 5]. פʘʟʘץʩʪʘʥ פʳʪʘʡסʘ ʝʪ ʵʢʩʧʦʨʪʪʘʡ ʙʘʩʪʘʜʳ, ɽʆ ʞᴅʥʝ ᴅʣʝʤʜʽʢ ʥʘʨʳץץʘ 
ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ᴇʥʽʤʜʝʨʽʥ ʞʝʪʢʽʟʫ ʪʫʨʘʣʳ ʢʝʣʽʩʽʤʜʝʨ ʞʘʩʘʣʜʳ [6]. 

2024 ʞʳʣʜʳש ʙʘʩʳʥʜʘ פʘʟʘץʩʪʘʥʜʘ 25 ʤʣʥ. ʙʘʩ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʤʘʣʳ ʪʽʨʢʝʣʜʽ [7], 
ʝʣʜʝʛʽ ʞʝʤʰᴇʧ ʨʝʩʫʨʩʪʘʨʳ ʤʝʥ ʪʘʙʠסʠ ʘʟʳץ ץʦʨʣʘʨʳ ʙʦʣʘʰʘץʪʘ ʤʘʣ ʙʘʩʳʥ 30 ʤʣʥ. ʜʝʡʽʥ 
ʞʝʪʢʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [8], ʘʣ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʤʘʣʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ 2024 ʞʳʣʳ 
ʰʘʤʘʤʝʥ 21 ʤʣʥ. ʪʦʥʥʘ ʰᴇʧ, 1,2 ʤʣʥ. ʪʦʥʥʘ ʧʽʰʝʥʜʝʤʝ, 918 ʤʳש ʪʦʥʥʘ ʬʫʨʘʞ, 192 ʪʦʥʥʘ ʩװʨʣʝʤ 
ʜʘʡʳʥʜʘʣʜʳ [9]. 

ʄʘʣ ʘʟʳסʳ ᴇʥʜʽʨʽʩʽʥʽש ʥʝʛʽʟʛʽ ʤʽʥʜʝʪʽ ï ʞʦסʘʨʳ ʩʘʧʘʣʳ ʢᴇʣʝʤʜʽ ʤʘʣ ʘʟʳסʳʥ ץʘʤʪʘʤʘʩʳʟ 
ʝʪʫ, ʦʥʳײץ שʨʘʤʳʥʜʘ ʢʝʤ ʜʝʛʝʥʜʝ 10,5-11,0 ʄɼʞ ʘʣʤʘʩʘʪʳʥ ʵʥʝʨʛʠʷ ʞᴅʥʝ ײץʨסʘץ ʟʘʪʪʘ 15-23% 
ʰʠʢʽ ʧʨʦʪʝʠʥ ʙʘʨ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʤʘʣ ʘʟʳסʳʥʜʘ ᴅʨ ʞʝʤʰᴇʧ ʙʽʨʣʽʛʽ װʰʽʥ ʟʦʦʪʝʭʥʠʢʘʣʳץ ʥʦʨʤʘ 
ʙʦʡʳʥʰʘ 105-110 ʛ ʦʨʥʳʥʘ 90-92 ʛ ʩʽשʽʤʜʽ ʧʨʦʪʝʠʥ ʘʣʳʥʘʜʳ. ʉʦʥʜʳץʪʘʥ ʤʘʣʜʳץ שʦʨʝʢʪʽʢ 
ʟʘʪʪʘʨסʘ ʜʝʛʝʥ ץʘʞʝʪʪʽʣʽʢʪʝʨʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʪʝשʜʝʩʪʽʨʽʣʛʝʥ ʞʝʤʰᴇʧʧʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽ 
 שʳʥʳסʛʝʡʽ ʤʘʣ ʘʟʳשᴇʥʜʽʨʽʩ ʜʝ 65-70% שʳ ʩʘʣʘʩʳʥʳסʘʞʝʪ. ʄʘʣ ʰʘʨʫʘʰʳʣʳץ ʡʳʤʜʘʩʪʳʨʫײ
ʞʝʪʢʽʣʽʢʪʽʣʽʛʽ ʤʝʥ ʪʦʣʳץʪʳסʳʤʝʥ ʘʥʳץʪʘʣʘʜʳ. ʊʝʢ ʦʩʳ ʞʘסʜʘʡʜʘ סʘʥʘ ʞʘʥʫʘʨʣʘʨʜʳש ᴇʩʫʽ, 
ʜʘʤʫʳ, ᴇʥʽʤʜʽʣʽʛʽ, ᴇʤʽʨʽʥʽײ שʟʘץ ʙʦʣʫʳ ʞᴅʥʝ ʨʝʧʨʦʜʫʢʪʠʚʪʽ ʧʨʦʮʝʩʽʥ ץʦʣʜʘʫʜʳש ʙʠʦʣʦʛʠʷʣʳץ 
ᴅʣʝʫʝʪʽʥ ʽʩ ʞװʟʽʥʜʝ ʪʦʣʳץ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. ᴄʣʝʤʜʽʢ ʜʝשʛʝʡʜʝ ʤʘʣ ʘʟʳסʳʥʳש ʪʝשʛʝʨʽʤʩʽʟ 
ʙʦʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʞʘʥʫʘʨʣʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽ ʦʨʪʘʰʘ ʝʩʝʧʧʝʥ ʦʣʘʨʜʳש ʛʝʥʝʪʠʢʘʣʳץ ᴅʣʝʫʝʪʽʥʝʥ 
30-40% ʪᴇʤʝʥ [10, 11]. ɹʦʨʜʘץʳʣʘʫʜʘסʳ ʤʘʣʜʳש ʘʟʦʪ ʧʝʥ ʬʦʩʬʦʨʜʳ ʩʽשʽʨʫʽ ʦʨʪʘʰʘ ʝʩʝʧʧʝʥ 37 
ʞᴅʥʝ 44% ײץʨʘʡʜʳ, ʘʣ ʙʘʩץʘ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳש ʩʽשʽʤʜʽʣʽʛʽ ʦʜʘʥ ʪᴇʤʝʥ, ʷסʥʠ Cu ʤʝʥ Zn 2-7%; K, 
Na, Mg ʞᴅʥʝ Cl 10-15% ʞᴅʥʝ Ca 57% ʰʘʤʘʩʳʥ ײץʨʘʡʜʳ [12, 13].  

ʄʘʣ ʘʟʳסʳ ʞʝʤʰᴇʧ ʘʣץʘʧʪʘʨʳʥʘʥ ʘʣʳʥʘʜʳ ʞᴅʥʝ ʙװʢʽʣ ᴅʣʝʤʜʝ ʞʝʨ ʢᴇʣʝʤʽʥʽ26% ש-ʳʥ ʞᴅʥʝ 
ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʘʣץʘʧʪʘʨʳʥʳ70% ש-ʳʥ ײץʨʘʡʪʳʥʳ ʙʝʣʛʽʣʽ. פʘʟʘץʩʪʘʥʜʘ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳ 
ᴇʥʽʤʜʝʨʽʥ װʟʜʽʢʩʽʟ ᴇʥʜʽʨʫ װʰʽʥ 2025 ʞʳʣסʘ ʜʝʡʽʥ ɾʝʤʰᴇʧ ᴇʥʜʽʨʽʩʽ ʩʘʣʘʩʳʥ ʜʘʤʳʪʫ ʞᴇʥʽʥʜʝʛʽ 
ʞʦʣ ʢʘʨʪʘʩʳʥʳש ʜʝʨʝʢʪʝʨʽ ʞʘשʘʨʪʳʣʜʳ. ʄʘץʩʘʪʳ 2028 ʞʳʣסʘ ץʘʨʘʡ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʳש 
ʞʘʣʧʳ ᴇʥʽʤʽʥʽש ʢᴇʣʝʤʽʥ ʝʢʽ ʝʩʝʛʝ ײʣסʘʡʪʫ, ʞʝʤʰᴇʧ ʜʘץʳʣʜʘʨʳʥʳש ʝʛʽʩ ʘʣץʘʧʪʘʨʳʥ 3,6 ʤʣʥ 
ʛʝʢʪʘʨסʘ ʜʝʡʽʥ ʢʝשʝʡʪʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. פʈ ױʣʪʪʳץ ʩʪʘʪʠʩʪʠʢʘ ʙʶʨʦʩʳʥʳש ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ 
2024 ʞʳʣʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ʝʛʽʩ ʘʣץʘʙʳ 24,1 ʤʣʥ ʛʝʢʪʘʨʜʘʥ ʘʩʪʳ, ʦʥʳש 
ʽʰʽʥʜʝ 3,4 ʤʣʥ ʛʝʢʪʘʨʜʘ ʞʝʤʰᴇʧ ʜʘץʳʣʜʘʨʳ ᴇʩʽʨʽʣʝʜʽ, ʙײʣ ʤʘʣʜʳ85-95% ש ʦʨʪʘʰʘ ʪᴅʫʣʽʢʪʽʢ 
ʨʘʮʠʦʥʳʥ ײץʨʘʡʜʳ [9]. 

ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ᴇʥʽʤʜʝʨʽʥʝ ʜʝʛʝʥ ʞʘᴃʘʥʜʳץ ʩײʨʘʥʳʩ ʬʝʨʤʝʨʣʝʨʜʝʥ ʞʘʧʧʘʡ ʪʦʟסʘʥ 
ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʳ ʥʘʰʘʨʣʘסʘʥ ʞʝʤʰᴇʧ ʘʣץʘʧʪʘʨʳʥʳש ʬʫʥʢʮʠʦʥʘʣʜʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ 
ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʞʦסʘʨʳ ʵʥʝʨʛʠʷʣʳץ-ʧʨʦʪʝʠʥʜʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʘʨ ʥᴅʨʣʽ ʞʝʤ ᴇʥʜʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ 
ʙʝʨʝʪʽʥ ʪʝʭʥʦʣʦʛʠʷʥʳ ʧʘʡʜʘʣʘʥʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ.  

ɸʟʳץ-ʪװʣʽʢ ᴇʥʜʽʨʽʩʽʥʜʝ ʰʝʰʫʰʽ ʨᴇʣ ʘʪץʘʨʘʪʳʥ פʘʟʘץʩʪʘʥʥʳש ʞʘʡʳʣʳʤʜʳץ ʞʝʨʣʝʨʽʥʽש 
ʵʢʦʞװʡʝʣʝʨʽ ʢʣʠʤʘʪʪʳש ʘʡץʳʥ ʞʘᴃʘʥʜʳץ ᴇʟʛʝʨʽʩʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʝʣʝʫʣʽ ʧʨʦʙʣʝʤʘʣʘʨסʘ ʪʘʧ 
ʙʦʣʫʜʘ. פʘʟʘץʩʪʘʥʜʘ, ʩʘʨʘʧʰʳʣʘʨʜʳש ʙʘסʘʣʘʫʳ ʙʦʡʳʥʰʘ, ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʙʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ 
ʪʦʟסʘʥ ʞʘʡʳʣʳʤʜʘʨʜʳש ʘʫʜʘʥʳ 48 ʤʣʥ. ʛʝʢʪʘʨʜʘʥ (ʞʘʡʳʣʳʤʜʘʨʜʳש ʞʘʣʧʳ ʘʫʜʘʥʳʥʳ25,5% ש-
ʳʥ ײץʨʘʡʜʳ) ʘʩʳʧ ʢʝʪʪʽ [14], ʦʣʘʨ ᴇʩʽʤʜʽʢ ʞʘʤʳʣסʳʩʳʥʳש ʘʟʘʶʳʤʝʥ, ʪʦʧʳʨʘײץ ץʨʳʣʳʤʳ ʤʝʥ 
ʬʫʥʢʮʠʷʣʘʨʳʥʳש ʥʘʰʘʨʣʘʫʳʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ ʞᴅʥʝ ʵʨʦʟʠʷ ʤʝʥ ʰᴇʣʜʝʥʫʛʝ ʙʝʡʽʤ [15]. ʆʩʳסʘʥ 
ʙʘʡʣʘʥʳʩʪʳ פʘʟʘץʩʪʘʥʜʘ ʞʘʡʳʣʳʤʜʳץ ʵʢʦʞװʡʝʣʝʨʜʽ ץʦʨסʘʫ ʞᴅʥʝ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫʜʳ 
 ʣײʘʙʳʣʜʘʥʜʳ [16], ʙץ שʙʝʨʽʥʜʝ çɾʘʡʳʣʳʤʜʘʨ ʪʫʨʘʣʳè ɿʘשʡʳʤʜʘʩʪʳʨʫ ʞᴇʥʽʥʜʝʛʽ ʩʪʨʘʪʝʛʠʷ ʰʝײ
ɿʘשʥʳש ʥʦʨʤʘʣʘʨʳ ʤʘʣ ʞʘʶʜʳש ʪʠʽʤʜʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ץʦʣʜʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄʘʣʜʳ 
ʘʫʳʩʧʘʣʳ ʞʘʶ ʩʠʷץʪʳ ʝשʙʝʢ ʧʝʥ ʙʘʩץʘʨʫ ʰʝʰʽʤʜʝʨʽʥ ʢᴇʧ ʪʘʣʘʧ ʝʪʧʝʡʪʽʥ ʞʘʡʳʣʳʤ ʪʦʧʳʨʘסʳʥʳש 
ʩʘʧʘʩʳʥ [17] ʞᴅʥʝ ʩʠʨʝʧ ץʘʣסʘʥ ᴇʩʽʤʜʽʢ ʞʘʤʳʣסʳʩʳʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫʛʝ ʢᴇʤʝʢʪʝʩʝʪʽʥ ʙʘʩץʘʨʫ 
ᴅʜʽʩʪʝʨʽ ʤʘʣ ᴇʥʽʤʜʽʣʽʛʽ װʰʽʥ ʧʘʡʜʘʣʳ ʙʦʣʫʳ ʤװʤʢʽʥ [17]. ʄʳʩʘʣʳ, ʂʝʥʠʷʥʳש ʞʘʨʪʳʣʘʡ ײץʨסʘץ 
ʰʘʣסʳʥʜʘʨʳʥʜʘ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʘʣʫʘʥ ʪװʨʣʽʣʽʛʽ ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʩʪʘ ʞʦסʘʨʳ ʙʦʣʜʳ [19]. Yuping 
Rong ʞᴅʥʝ ʙʘʩץʘʣʘʨʳʥʳ(2014) ש ʟʝʨʪʪʝʫʣʝʨʽʥʜʝ 8 ʞʳʣ ʙʦʡʳ ʪʳʥʳץʪʳʨʫʜʳ ץʘʤʪʠʪʳʥ ʘʫʳʩʧʘʣʳ 
ʰᴇʣ ʞʘʡʳʣʳʤʜʘʨʳʥʳ0-10 ש ʩʤ ʪʦʧʳʨʘץ ץʘʙʘʪʳʥʜʘ ʞʘʣʧʳ ʘʟʦʪ (110%) ʞᴅʥʝ ʞʘʣʧʳ ʬʦʩʬʦʨ 
(114%) ʘʨʪʘ ʪװʩʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ [20]. ʈʦʪʘʮʠʷʥʳש ʘʨץʘʩʳʥʜʘ ʪʳʥʳץץʘʥ ʞʘʡʳʣʳʤʜʘʨ ײʩʳʥʘʪʳʥ 
ʘʨʪʳץʰʳʣʳץʪʘʨ ʜʘ ʙʠʦᴅʨʪװʨʣʽʣʽʢʪʽ ʩʘץʪʘʫʜʳ ץʦʩʘ ʘʣסʘʥʜʘ ʵʢʦʣʦʛʠʷʣʳץ ʩʠʧʘʪץʘ ʠʝ [21]. 
 ʣײʘʥ ʙʘʡʣʘʥʳʩʪʳ ʙסʩʪʘʥʜʘ ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤʜʘʨʜʳ ʟʝʨʪʪʝʫ ʤʳʩʘʣʜʘʨʳ ᴇʪʝ ʘʟ, ʦʩʳץʘʟʘפ
ʤʽʥʜʝʪʪʽש ʟʝʨʪʪʝʣʫʽ ᴇʟʝʢʪʽ ʞᴅʥʝ ʫʘץʪʳʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

https://www.dairynews.ru/news/kazakhstan-nachal-eksport-myasa-v-kitay.html
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Rong%2C+Yuping
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Rong%2C+Yuping
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ʄʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ᴅʜʽʩʪʝʨ. ɿʝʨʪʪʝʫʣʝʨ ɾᴅשʛʽʨ ʭʘʥ ʘʪʳʥʜʘסʳ ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʘʛʨʘʨʣʳץ-

ʪʝʭʥʠʢʘʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʽʥʜʝ BR21881871 çפʘʟʘץʩʪʘʥʥʳש ʤʘʣ ʘʟʳץʪʳץ ʘʣץʘʧʪʘʨʳʥʜʘ ʪײʨʘץʪʳ 

ʙʘʩץʘʨʫ ʢʦʥʪʝʢʩʪʽʥʜʝ ʞʝʤʰᴇʧ ʜʘʡʳʥʜʘʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʤʝʥ ʪᴅʩʽʣʜʝʨʽʥ ʞʘʩʘץʪʘʫè נʊɹ 

ʰʝשʙʝʨʽʥʜʝ ʞᴅʥʝ çɾʘʡʳʣʳʤʜʘʨʜʳש ʞʘʡ-ʢװʡʽʥ ʙʘסʘʣʘʫ ʞᴅʥʝ ʦʣʘʨʜʳ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫ 

ʪᴅʩʽʣʜʝʨʽʥ ʟʝʨʪʪʝʫè ʞᴅʥʝ çɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʤʘʣʜʘʨʳʥ ʞʘʶ ᴅʜʽʩʪʝʨʽʥʽש ʞʘʡʳʣʳʤʜʘʨʜʳש 

 ʜʠʩʩʝʨʪʘʮʠʷʣʘʨ ʙʦʡʳʥʰʘ ץʳ PhD ʜʦʢʪʦʨʣʳסʳʨʳʧʪʘʨʳʥʜʘץʡʽʥʝ ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫè ʪʘװʘʟʽʨʛʽ ʞʘʡ-ʢץ

ʞװʨʛʽʟʽʣʫʜʝ. 

ɿʝʨʪʪʝʫ ʦʙʲʝʢʪʽʣʝʨʽ: ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʳש ʞʘʨʪʳʣʘʡ ʰᴇʣʝʡʪʪʽ ʜʘʣʘ ʘʡʤʘסʳʥʳש 

ʞʘʡʳʣʳʤʜʳץ ʘʣץʘʙʳ. ɿʝʨʪʪʝʫʣʝʨ ɹפʆ ɹᴇʢʝʡʦʨʜʘ ʘʫʜʘʥʳ çʄʠʨʘʩè ʰʘʨʫʘ ץʦʞʘʣʳסʳʥʳש 

ʞʘʡʳʣʳʤʜʳץ ʘʣץʘʧʪʘʨʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ɾʘʡʳʣʳʤʜʳץ ʘʣץʘʧʪʘʨʜʳש ᴇʩʽʤʜʽʢʪʝʨ ʞʘʤʳʣסʳʩʳ 

 ʘʫʳʩʧʘʣʳ ץʳ ᴅʜʽʩʪʝʤʝʣʝʨʛʝ ʩᴅʡʢʝʩ ʟʝʨʪʪʝʣʜʽ. ɿʝʨʪʪʝʫʣʝʨʜʝ ʝʢʽ ʪʘʥʘʧʪʳ ʦʥʞʳʣʜʳסʦʣʜʘʥʳʩʪʘץ

ʞʘʡʳʣʳʤ ץʦʣʜʘʥʳʣʘʜʳ (ʞʫʩʘʥ-ʙʝʪʝʛʝʣʽ ʞʘʡʳʣʳʤʜʘʨʜʘ). ʊʦʧʳʨʘץ ʩʳʥʘʤʘʣʘʨʳʥʘ ʘʛʨʦʭʠʤʠʷʣʳץ 

ʪʘʣʜʘʫ ɾᴅשʛʽʨ ʭʘʥ ʘʪʳʥʜʘסʳ ɹפɸʊʋ ʘʢʢʨʝʜʠʪʪʝʣʛʝʥ ʟʝʨʪʭʘʥʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. 

ʅᴅʪʠʞʝʣʝʨ ʞᴅʥʝ ʪʘʣץʳʣʘʫ. ɾʘʡʳʣʳʤʜʘʨʜʳ ײʪʳʤʜʳ ʙʘʩץʘʨʫʜʳש ʧʝʨʩʧʝʢʪʠʚʘʣʳץ 

ʪᴅʩʽʣʜʝʨʽʥʽש ʙʽʨʽ ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤʜʘʨ ʤʝʥ ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʳש ʰᴇʣʝʡʪʪʽ ʘʡʤʘסʳʥʳש ʞʫʩʘʥʜʳ-ʙʝʪʝʛʝʣʽ ʞʘʡʳʣʳʩʳʥʜʘ 

ʞʝשʽʣʜʝʪʽʣʛʝʥ ʝʢʽ ʪʘʥʘʧʪʳ ʦʥʞʳʣʜʳץ ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤʜʘ ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤʜʳ ʧʘʡʜʘʣʘʥʫ 

ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʟʝʨʪʪʝʫ ʘʨץʳʣʳ ʢʝʣʝʩʽʜʝʡ סʳʣʳʤʠ ʜʝʨʝʢʪʝʨ ʘʣʳʥʜʳ.  

ʂᴇʢʪʝʤʛʽ ʢʝʟʝשʜʝʛʽ ʟʝʨʪʪʝʫʣʝʨʜʝ ʟʝʨʪʪʝʫ ʥײʩץʘʣʘʨʳ ʬʠʪʦʮʝʥʦʟʜʘʨʜʘ ᴇʩʽʨʽʣʝʪʽʥ ᴇʩʽʤʜʽʢ 

ʪװʨʣʝʨʽʥʽש ʩʘʥʳ ʞᴇʥʽʥʝʥ ʜʝ ʝʨʝʢʰʝʣʝʥʜʽ. ɹʘʩץʘ ʥײʩץʘʣʘʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ᴇʩʽʤʜʽʢ ʪװʨʣʝʨʽʥʽש 

ʢᴇʙʽʨʝʢ ʩʘʥʳ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʜʘ, ץʘʨץʳʥʜʳ ʤʘʣ ʞʘʡʳʣʘʪʳʥ ᴇʨʽʩʪʝʨʜʝ ʙʘʡץʘʣʜʳ. ʂᴇʢʪʝʤʛʽ 

ʢʝʟʝשʜʝ ʰᴇʧ ʦʪʳʥʳש ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʜʘ ᴇʩʽʤʜʽʢʪʝʨʜʽ20 ש ʪװʨʽ ʙʘʨ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ, ʙʽʨʘץ ʤʘʣ 

 ᴇʩʽʤʜʽʢʪʝʨ ʢʝʟʜʝʩʝʜʽ. 1 ץʥʳ ʞʦײץ ʨʳʩ ʞʝʤʝʡʪʽʥײʳʥʜʳ ʞʘʡʳʣʘʪʳʥ ᴇʨʽʩʪʝʨʜʝ ʢᴇʙʽʥʝʩʝ ʤʘʣ ʜץʘʨץ

ʞᴅʥʝ 2 ʪʘʥʘʧʪʘʨʜʳש ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤʜʘʨʳʥʜʘ ʩᴅʡʢʝʩʽʥʰʝ 15 ʞᴅʥʝ 16 ᴇʩʽʤʜʽʢ ʪװʨʽ ᴇʩʽʧ ʰʳץʪʳ. 

ʂᴇʢʪʝʤʛʽ ʢʝʟʝשʜʝʛʽ ʟʝʨʪʪʝʫʣʝʨʜʝ ʟʝʨʪʪʝʫ ʥײʩץʘʣʘʨʳ ʬʠʪʦʮʝʥʦʟʜʘʨʜʘ ᴇʩʽʨʽʣʝʪʽʥ ᴇʩʽʤʜʽʢ 

ʪװʨʣʝʨʽʥʽש ʩʘʥʳ ʞᴇʥʽʥʝʥ ʜʝ ʝʨʝʢʰʝʣʝʥʜʽ. ɹʘʩץʘ ʥײʩץʘʣʘʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ᴇʩʽʤʜʽʢ ʪװʨʣʝʨʽʥʽש 

ʢᴇʙʽʨʝʢ ʩʘʥʳ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʜʘ, ץʘʨץʳʥʜʳ ʤʘʣ ʞʘʡʳʣʘʪʳʥ ᴇʨʽʩʪʝʨʜʝ ʙʘʡץʘʣʜʳ. ʂᴇʢʪʝʤʛʽ 

ʢʝʟʝשʜʝ ʰᴇʧ ʦʪʳʥʳש ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʜʘ ᴇʩʽʤʜʽʢʪʝʨʜʽ20 ש ʪװʨʽ ʙʘʨ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ, ʙʽʨʘץ ʤʘʣ 

 ᴇʩʽʤʜʽʢʪʝʨ ʢʝʟʜʝʩʝʜʽ. 1 ץʥʳ ʞʦײץ ʨʳʩ ʞʝʤʝʡʪʽʥײʳʥʜʳ ʞʘʡʳʣʘʪʳʥ ᴇʨʽʩʪʝʨʜʝ ʢᴇʙʽʥʝʩʝ ʤʘʣ ʜץʘʨץ

ʞᴅʥʝ 2 ʪʘʥʘʧʪʘʨʜʳש ʘʫʳʩʧʘʣʳ ʘʡʥʘʣʤʘʣʳ ʞʘʡʳʣʳʤʜʘʨʳʥʜʘ ʩᴅʡʢʝʩʽʥʰʝ 15 ʞᴅʥʝ 16 ᴇʩʽʤʜʽʢ ʪװʨʽ 

ᴇʩʽʧ ʰʳץʪʳ. 

ʂᴇʢʪʝʤʛʽ ʢʝʟʝשʜʝ ʞʘʡʳʣʳʤʜʘʨʜʳש ʞʘʣʧʳ ʞʦʙʘʣʳץ ʞʘʤʳʣסʳʩʳʥ ʪʘʣʜʘʫ ʜʝʨʝʢʪʝʨʽ 

ʙʦʡʳʥʰʘ ʞʘʡʳʣʳʤʜʘʨʜʘ ʵʬʝʤʝʨʣʝʨ ʤʝʥ ʵʬʝʤʝʨʦʠʜʪʘʨ װʣʝʩʽ 8-16% ײץʨʘʡʜʳ. ɹײʣ ʨʝʪʪʝ ʦʩʳ 

ʰʘʨʫʘʰʳʣʳץ-ʙʦʪʘʥʠʢʘʣʳץ ʪʦʧʪʘʨʜʳש ʙʘʨʳʥʰʘ ʪᴇʤʝʥ ʤᴇʣʰʝʨʽ (8%) ʤʘʣ ץʘʨץʳʥʜʳ ʞʘʡʳʣʘʪʳʥ 

ʞʘʡʳʣʳʤʜʘʨʜʘסʳ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʜʘ ʪʽʨʢʝʣʜʽ, ʘʣʘʡʜʘ ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʩʳ ʙʘʨ 1 ʞᴅʥʝ 2 

ʪʘʥʘʧʪʘʨʜʳש ʞʘʡʳʣʳʤʜʘʨʳʥʘ ʞװʢʪʝʤʝʥʽש ʪᴇʤʝʥʜʝʫʽ ʦש ᴅʩʝʨʽʥ ʪʠʛʽʟʜʽ, ʦʥʜʘ ʵʬʝʤʝʨʣʝʨ ʤʝʥ 

ʵʬʝʤʝʨʦʠʜʪʘʨʜʳװ שʣʝʩʽ ʪʠʽʩʽʥʰʝ 15% ʞᴅʥʝ 16% ʜʝʡʽʥ ᴇʩʪʽ (1-ʢʝʩʪʝ). 

 

ʂʝʩʪʝ  1  ï  ʂᴇʢʪʝʤʛʽ ʢʝʟʝשʜʝ ʘʫʳʩʧʘʣʳ ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ ʞʘʡʳʣʳʤʜʘʨʜʘסʳ ʰᴇʧ ʦʪʳʥʳש 

ʰʘʨʫʘʰʳʣʳץ-ʙʦʪʘʥʠʢʘʣʳץ ʪʦʧʪʘʨʳʥʳש ʞʘʣʧʳ ʞʦʙʘʣʳץ ʞʘʤʳʣסʳʩʳ ʤʝʥ ʞʦʙʘʣʳץ 

ʞʘʤʳʣסʳʩʳʥʳש ʜʠʥʘʤʠʢʘʩʳ  

ʐʘʨʫʘʰʳʣʳץ-

ʙʦʪʘʥʠʢʘʣʳץ ʪʦʧʪʘʨʜʳש 

ʘʪʘʫʳ 

ɾʘʡʳʣʳʤʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʞᴅʥʝ ʪʘʥʘʧʪʘʨʜʳש ʥᴇʤʽʨʣʝʨʽ 

  ʳʥʜʳ ʤʘʣ ʞʘʶץʘʨפ

(ʙʘץʳʣʘʫ) 

ɸʫʳʩʧʘʣʳ 

ʞʘʡʳʣʳʤ ï ʪʘʥʘʧ 1 

ɸʫʳʩʧʘʣʳ 

ʞʘʡʳʣʳʤ ï ʪʘʥʘʧ 2 

ɾɾɾ, % 39 76 79 

ʕʬʝʤʝʨʣʝʨ ʤʝʥ 

ʵʬʝʤʝʨʦʠʜʪʘʨ 
8 15 16 

ɼᴅʥʜʽ ʜʘץʳʣʜʘʨ 5 36 43 

ɾʫʩʘʥ 15 13 11 

ʊװʨʣʽ ʰᴇʧʪʝʨ 11 12 9 

ʆʥʳש ʽʰʽʥʜʝ 

ʘʨʘʤʰᴇʧʪʝʨ ʤʝʥ ʫʣʳ 

ʰᴇʧʪʝʨ 

6 3 1 

 



______                                         _________     Ȧəɡɑ ɞɆɖəɆɞɡɑɡӽɡ ӽɡɑɡɒɊɆɖɡ 
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ɾʘʣʧʳ ʰᴇʧ ʦʪʳʥʳײץ שʨʘʤʳʥʜʘסʳ ʜᴅʥʜʽ ʜʘץʳʣʜʘʨ װʣʝʩʽ ʞʘʡʳʣʳʤʜʘʨסʘ ʪװʩʝʪʽʥ ʞװʢʪʝʤʝ 

ʩʠʧʘʪʳʥʘ ʜʘ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʜʳ. ʆʩʳʣʘʡʰʘ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʳש ʞʘʡʳʣʳʤʜʘʨʳʥʜʘ ʤʘʣʜʳ 

 ʣʝʩʽʥʝ ʪʝʨʽʩ ᴅʩʝʨװ ʳʣʜʘʨץʳ ʜᴅʥʜʽ ʜʘסʨʘʤʳʥʜʘײץ שʳʥʳסʞʘʤʳʣ ץʳʥʜʳ ʞʘʶ ʞʘʣʧʳ ʞʦʙʘʣʳץʘʨץ

ʝʪʪʽ ʞᴅʥʝ ʪʝʢ 5% ײץʨʘʜʳ. ɼᴅʥʜʽ ʜʘץʳʣʜʘʨʜʳש ʝש ʢᴇʧ ʤᴇʣʰʝʨʽ (43%) 2 ʪʘʥʘʧʪʳש ʘʫʳʩʧʘʣʳ 

ʞʘʡʳʣʳʩʪʘʨʳʥʜʘ ʙʘʡץʘʣʜʳ, 2 ʪʘʥʘʧʪʳש ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʩʪʘʨʳʥʜʘ ʜᴅʥʜʽ ʜʘץʳʣʜʘʨ 7% 

ʘʟʘʡסʘʥʳ ʪʽʨʢʝʣʜʽ.   

 ɾʘʡʳʣʳʤ ʬʠʪʦʮʝʥʦʟʜʘʨʳʥʳ15-11% ש ʞʫʳסʳʥ ʞʫʩʘʥ ʘʣʳʧ ʞʘʪʳʨ. ᴆʩʽʤʜʽʢʪʝʨʜʽש ʦʩʳ 

ʰʘʨʫʘʰʳʣʳץ-ʙʦʪʘʥʠʢʘʣʳץ ʪʦʙʳʥʳש ʝש ʢᴇʧ ʤᴇʣʰʝʨʽ (15%) ʤʘʣ ץʘʨץʳʥʜʳ ʞʘʡʳʣʘʪʳʥ ᴇʨʽʩʪʝʨʜʝ 

ᴇʩʽʧ ʰʳץʪʳ. ɸʣ 1 ʞᴅʥʝ 2 ʪʘʥʘʧʪʘʨʜʳש ʞװʢʪʝʤʝ ʘʟ ʪװʩʝʪʽʥ ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʩʪʘʨʳʥʜʘ ʞʫʩʘʥʥʳש 

 .ʨʘʜʳײץ ʣʝʩʽ ʩᴅʡʢʝʩʽʥʰʝ 13% ʞᴅʥʝ 11%װ

ɾʘʡʳʣʳʤʜʳץ ʵʢʦʞװʡʝʣʝʨʜʽש ʪײʨʘץʪʳʣʳסʳʥ ʘʥʳץʪʘʡʪʳʥ ʤʘשʳʟʜʳ ʢᴇʨʩʝʪʢʽʰ, ʷסʥʠ 

ʬʠʪʦʮʝʥʦʟʜʘסʳ ʞʝʢʝʣʝʛʝʥ ʪװʨʣʝʨʜʽש ʥʝʤʝʩʝ ʦʣʘʨʜʳש ʪʦʧʪʘʨʳʥʳץ ,שʘʙʘʪʪʘʨʳʥʳש ʞᴅʥʝ ʪ.ʙ. 

ʪʦʧʳʨʘץ ʙʝʪʽʥʜʝʛʽ ʧʨʦʝʢʮʠʷʩʳʥʳש ʩʘʣʳʩʪʳʨʤʘʣʳ ʘʫʜʘʥʳʥ ʘʥʳץʪʘʡʪʳʥ ʢᴇʨʩʝʪʢʽʰ ʞʦʙʘʣʳץ 

ʞʘʤʳʣסʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾʦʙʘʣʳץ ʞʘʤʳʣסʳ ʬʠʪʦʮʝʥʦʣʦʛʠʷʜʘסʳ ʘʣʫʘʥ ʪװʨʣʽʣʽʢʪʽש ʥʝʛʽʟʛʽ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʂᴇʢʪʝʤʛʽ ʢʝʟʝשʜʝ 1 ʞᴅʥʝ 2 ʪʘʥʘʧʪʘʨʜʳש ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤʜʘʨʳʥʜʘסʳ ʞʦʙʘʣʳץ ʞʘʤʳʣסʳ 

ʪʠʽʩʽʥʰʝ 76% ʞᴅʥʝ 79% ײץʨʘʜʳ, ʘʣ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʜʘ, ʷסʥʠ ʤʘʣ ץʘʨץʳʥʜʳ ʞʘʡʳʣʘʪʳʥ 

ᴇʨʽʩʪʝʨʜʝ ʙײʣ ʢᴇʨʩʝʪʢʽʰ ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥ ʙʦʣʜʳ ʞᴅʥʝ 39% ײץʨʘʜʳ. 

ɾʘʟʜʘ ʰᴇʧ ʦʪʳʥʜʘסʳ ʪװʨʣʝʨ ʙʠʽʢʪʝʧ, ʢᴇʙʝʡʛʝʥ ʩʘʡʳʥ ʞʘʡʳʣʳʤʜʘʨʜʳש ʞʦʙʘʣʳץ 

ʞʘʤʳʣסʳʩʳ ᴇʩʝ ʙʘʩʪʘʜʳ.  

ɿʝʨʪʪʝʫ ʜʝʨʝʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ, ʞʘʟסʳ ʢʝʟʝשʜʝ ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤʜʘʨʜʘסʳ (1-ʪʘʥʘʧ ʞᴅʥʝ  

2-ʪʘʥʘʧ) ʞʦʙʘʣʳץ ʞʘʤʳʣסʳ ʢᴇʢʪʝʤʛʽ ʢʝʟʝשʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʪʠʽʩʽʥʰʝ 80% ʞᴅʥʝ 85% ʜʝʡʽʥ ᴇʩʪʽ. 

ɸʣʘʡʜʘ ʦʩʳ ʝʢʽ ʥײʩץʘʜʘ ʬʠʪʦʮʝʥʦʟʜʘʨʜʘ ᴇʩʝʪʽʥ ᴇʩʽʤʜʽʢ ʪװʨʣʝʨʽʥʽש ʩʘʥʳ 10-סʘ ʜʝʡʽʥ ʘʟʘʡʜʳ, ʙײʣ 

ʢᴇʢʪʝʤʛʽ ʢʝʟʝשʜʝ ʰᴇʧ ʦʪʳʥʳש ʝʜᴅʫʽʨ ʙᴇʣʽʛʽʥ ײץʨʘʡʪʳʥ ʵʬʝʤʝʨʣʝʨ ʤʝʥ ʵʬʝʤʝʨʦʠʜʪʘʨ ʞʘʟסʳ 

ʢʝʟʝשʜʝ ʜʘʤʫ ʮʠʢʣʳʥ ʘʷץʪʘʧ, ʦʣʘʨʜʳש ʢᴇʧ ʙᴇʣʽʛʽ ʰᴇʧ ʦʪʳ ײץʨʘʤʳʥʘʥ ʞʦʡʳʣʘʪʳʥʜʳסʳʤʝʥ 

ʪװʩʽʥʜʽʨʽʣʝʜʽ. 

 ʳʩʳ 45%סʞʘʤʳʣ ץʞʦʙʘʣʳ שʘʩʳʥʳץʩײʳʣʘʫ ʥץʳʥʜʳ ʤʘʣ ʞʘʡʳʣʘʪʳʥ ʞʘʡʳʣʳʤʜʘʨʜʘ ʙʘץʘʨפ

 שʨʣʝʨʽʥʽװʘʜʘ ᴇʩʝʪʽʥ ᴇʩʽʤʜʽʢ ʪץʩײʣ ʥײɹ .ץʘʥʜʘ 6% ʘʨʪʳסʘʨʘץ ʽʥʝשʣ ʢᴇʢʪʝʤʛʽ ʟʝʨʪʪʝʫ ʢʝʟʝײʨʘʜʳ, ʙײץ

ʩʘʥʳʥʳש ʢᴇʨʩʝʪʢʽʰʽ ʙʦʡʳʥʰʘ, ʩʦʥʜʘʡ-ʘץ ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤʜʘʨʜʘ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʽʨʥʝʰʝ 

ʪװʨʽʥʽש ʰᴇʧ ʦʪʳʥʳײץ שʨʘʤʳʥʘʥ ʞʦץ ʙʦʣʳʧ ʢʝʪʫʽ ʙʘʡץʘʣʳʧ, ʥᴅʪʠʞʝʩʽʥʜʝ 17 ʪװʨʜʽ ײץʨʘʜʳ  

(2 ʢʝʩʪʝ). 

 

ʂʝʩʪʝ 2 ï  ɹפʆ ʰᴇʣʝʡʪʪʽ ʘʡʤʘסʳʥʳש ɹᴇʢʝʡʦʨʜʘ ʘʫʜʘʥʳʥʳש çʄʠʨʘʩè ʰʘʨʫʘ ץʦʞʘʣʳסʳʥʳש 

ʞʘʡʳʣʳʤʜʳץ ʞʝʨʣʝʨʽʥʽש ᴇʩʽʤʜʽʢ ʞʘʤʳʣסʳʩʳʥʳש ʤʘʣ ʞʘʶ ʢʝʟʝשʽʥʜʝʛʽ ץʘʟʽʨʛʽ ʞʘʡ-ʢװʡʽʥʽש 

ʩʘʥʜʳץ-ʩʘʧʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

ʊʘʥʘʧʪʘʨʜʳש 

ʥᴇʤʽʨʣʝʨʽ ʞᴅʥʝ 

ʞʘʡʳʣʳʤʜʘʨʜʳ 

ʧʘʡʜʘʣʘʥʫ 

ʥײʩץʘʣʘʨʳ 

ɾʦʙʘʣʳץ ʞʘʤʳʣסʳ, % ʊװʨ ʩʘʥʳ 
ʐᴇʧ ʦʪʳʥʳש ʙʠʽʢʪʽʛʽ, 

ʩʤ 

ʢᴇʢʪʝʤ ʞʘʟ ʢװʟ ʢᴇʢʪʝʤ ʞʘʟ ʢװʟ ʢᴇʢʪʝʤ ʞʘʟ ʢװʟ 

 ʳʥʜʳ ʤʘʣץʘʨפ

ʞʘʶ  (ʙʘץʳʣʘʫ) 
39 45 27 20 17 12 19,00 21,50 14,20 

ɸʫʳʩʧʘʣʳ 

ʞʘʡʳʣʳʤ ï 

ʪʘʥʘʧ 1 

76 80 68 15 10 10 27,20 30,50 21,40 

ɸʫʳʩʧʘʣʳ 

ʞʘʡʳʣʳʤ ï 

ʪʘʥʘʧ 2 

79 85 72 16 10 10 31,40 34,25 25,70 

F-test ***  ***  ***  

F test of significance: *** - p-level<0.001 

 

ʂװʟʛʽ ʢʝʟʝשʜʝ ʞʘʡʳʣʳʤʜʳץ ʘʣץʘʧʪʘʨʜʳש ᴇʩʽʤʜʽʢ ʞʘʤʳʣסʳʩʳʥʳש ʩʘʥʜʳץ-ʩʘʧʘʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʜʝ ʞʘʡʳʣʳʤʜʘʨʜʳץ שʘʨץʳʥʜʳʣʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʜʳ. ʆʩʳʣʘʡʰʘ, ʟʝʨʪʪʝʫʜʽש 

ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʜʘ ʞʘʡʳʣʳʤʜʘʨʜʳ ץʘʨץʳʥʜʳ ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ ʰᴇʧ ʦʪʳʥʳש ʞʘʣʧʳ ʞʦʙʘʣʳץ 

https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D0%B8%D0%BB%D0%B8%D0%B5_%D0%B2%D0%B8%D0%B4%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D1%82%D0%BE%D1%86%D0%B5%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
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ʞʘʤʳʣסʳʩʳ 27% ײץʨʘʜʳ. ɸʫʳʩʧʘʣʳ ʞʘʡʳʣʳʩʪʘ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ 1-ʪʘʥʘʧ ʧʝʥ 2-ʪʘʥʘʧ 

ʞʘʡʳʣʳʤʜʘʨʳʥʘ ʞװʢʪʝʤʝʥʽש ʘʟʘʶʳ ʢװʟʛʽ ʢʝʟʝשʜʝ ʰᴇʧ ʦʪʳʥʳש ʞʦʙʘʣʳץ ʞʘʤʳʣסʳʩʳʥ 68-72% 

ʜʝשʛʝʡʽʥʜʝ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

ɸʡʪʘ ʢʝʪʝʪʽʥ ʙʦʣʩʘץ, ʙʘʨʣʳץ ʥײʩץʘʣʘʨʜʘ, ʞʘʡʳʣʳʤʜʘʨʜʘ ʢװʟʛʽ ʢʝʟʝשʜʝ ᴇʩʝʪʽʥ ʪװʨʣʝʨʜʽש 

ʩʘʥʳ ʰʘʤʘʤʝʥ 10-12, ʷסʥʠ ʙʽʨ ʜʝשʛʝʡʜʝ ʙʦʣʜʳ. ɸʣʘʡʜʘ ᴇʩʽʧ ʰʳסʘʪʳʥ ᴇʩʽʤʜʽʢ ʪװʨʣʝʨʽʥʽש ʽʰʽʥʜʝ 

ᴅʨʪװʨʣʽ ʰʘʨʫʘʰʳʣʳץ-ʙʦʪʘʥʠʢʘʣʳץ ʪʦʧʪʘʨʜʳװ שʣʝʩʽ ʞʘʡʳʣʳʤʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ 

 ʳʥʜʳ ʞʘʡʳʣʘʪʳʥץʘʨץ ʤʘʣ שʘʩʳʥʳץʩײʳʣʘʫ ʥץʨʣʽ ʙʦʣʜʳ. ɹʘװʘʨʘʡ ᴅʨʪץ ʳʥʘסʳʥʜʳʣʳץʘʨץ

ʞʘʡʳʣʳʤʜʘʨʳʥʜʘ ʞʘʣʧʳ ʞʦʙʘʣʳץ ʞʘʤʳʣסʳʜʘסʳ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʞʝʤʰᴇʧʪʽʢ ץʘʪʳʥʘʩʪʘסʳ ײץʥʜʳ 

 ʩʳץʪᴇʤʝʥʜʝʫʽ ʞʘ שʢʪʝʤʝʥʽװʩʝʪʽʥ ʞװʘ ʪסʨʘʡʜʳ, ʘʣ ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤʜʘʨײץ ʣʝʩʽ ʥʝʙʘʨʳ 4%װ

ʞʝʣʽʥʝʪʽʥ ʙʘסʘʣʳ ᴇʩʽʤʜʽʢʪʝʨ ʩʘʥʳʥʳש ʰᴇʧ ʦʪʳʥʳש ʞʘʣʧʳ ʩʘʥʳʥʳ47-52% ש ʜʝשʛʝʡʽʥʜʝ 

  .ʧʘʣ ʝʪʪʽץʘʶʳʥʘ ʳסʣײ

ʉʪʘʪʠʩʪʠʢʘʣʳץ ʪʘʣʜʘʫ ʞʦʙʘʣʳץ ʞʘʤʳʣסʳʥʳש ʞʘʡʳʣʳʤʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʪᴅʩʽʣʽʥʝ 

ʘʡʪʘʨʣʳץʪʘʡ ʪᴅʫʝʣʜʽ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ɹײʣ ʞʘʡʳʣʳʤʜʘʨʜʳש ʞʦʙʘʣʳץ ʞʘʤʳʣסʳʩʳ p-level < 0,001 

ʤʘשʳʟʜʳʣʳץ ʜʝשʛʝʡʽʥʜʝ ʦʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʪᴅʩʽʣʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ.  

ɾʘʡʳʣʳʤʜʘʨʜʳש ʞʘʡ-ʢװʡʽʥ ʩʠʧʘʪʪʘʡʪʳʥ ʤʘשʳʟʜʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʙʽʨʽ ʰᴇʧ ʦʪʳʥʳש 

ʙʠʽʢʪʽʛʽ ʤʝʥ ʪװʩʽʤʜʽʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʂᴇʢʪʝʤʛʽ ʤʘʫʩʳʤʜʘסʳ ʟʝʨʪʪʝʫʣʝʨʜʝ ʰᴇʧ ʦʪʳʥʳש ʝש ʘʣʘʩʘ ʙʠʽʢʪʽʛʽ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʜʘ, 

ʷסʥʠ ʤʘʣ ץʘʨץʳʥʜʳ ʞʘʡʳʣʘʪʳʥ ʞʘʡʳʣʳʤʜʘʨʜʘ ʪʽʨʢʝʣʜʽ ʞᴅʥʝ 19,00 ʩʤ ײץʨʘʜʳ. 1-ʪʘʥʘʧʪʳש 

ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤʜʘʨʳʥʜʘסʳ ʙײʣ ʢᴇʨʩʝʪʢʽʰ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 8,2 ʩʤ 

ʞʦסʘʨʳ ʙʦʣʜʳ. ɽש ʙʠʽʢ ʰᴇʧ ʦʪʳ (31,40 ʩʤ) ʘʫʳʩʧʘʣʳ ʤʘʣ ʞʘʷʪʳʥ ᴇʨʽʩʪʝʨʜʝʛʽ 2-ʪʘʥʘʧʪʘסʳ ʟʝʨʪʪʝʫ 

ʥײʩץʘʩʳʥʜʘ ʘʣʳʥʜʳ. 

ɾʘʟסʳ ʢʝʟʝשʜʝ ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨʜʝ 1-ʪʘʥʘʧ ʧʝʥ 2-ʪʘʥʘʧʪʳש ʞʘʡʳʣʳʤʜʘʨʳʥʜʘ 

ʞװʢʪʝʤʝ ʘʟʘʡסʘʥ ʢʝʟʜʝ ʞʘʡʳʣʳʤ ʰᴇʧ ʦʪʳ ʙʠʽʢʪʝʡ ʪװʩʪʽ. ɸʡʪʘʣʳץ, ʙʘץʳʣʘʫ ʥײʩץʘʩʳʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʩʪʘסʳ ʰᴇʧ ʦʪʳʥʳש ʙʠʽʢʪʽʛʽ (1 ʞᴅʥʝ 2 ʪʘʥʘʧ) 41,86% ʞᴅʥʝ 

59,30% ʞʦסʘʨʳ ʙʦʣʜʳ ʞᴅʥʝ 30,50 ʩʤ ʞᴅʥʝ 34,25 ʩʤ ײץʨʘʜʳ.  

ʂװʟʛʽ ʢʝʟʝשʜʝ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʠʽʢʪʽʛʽ ʞʘʡʳʣʳʤʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʪᴅʩʽʣʽʥʝ ʜʝ ʙʘʡʣʘʥʳʩʪʳ 

ʙʦʣʜʳ. ʉʦʥʳʤʝʥ, ʝש ʪᴇʤʝʥʛʽ ʰᴇʧ ʦʪʳ 14,20 ʩʤ ײץʨʘʜʳ, ʙײʣ ʢᴇʨʩʝʪʢʽʰ ʤʘʣ ץʘʨץʳʥʜʳ ʞʘʡʳʣʘʪʳʥ 

ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʳש ʞʘʡʳʣʳʤʜʘʨʳʥʜʘ ʘʣʳʥʜʳ.  

1-ʪʘʥʘʧʪʳש ʘʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤʜʘʨʳʥʜʘ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʰᴇʧ ʦʪʳ  

7,20 ʩʤ ʞʦסʘʨʳ ʙʦʣʜʳ. ɽש ʙʠʽʢ ʰᴇʧ ʦʪʳ (25,70 ʩʤ) ʘʫʳʩʧʘʣʳ ʤʘʣ ʞʘʷʪʳʥ ᴇʨʽʩʪʝʨʜʝʛʽ 2-ʪʘʥʘʧʪʘסʳ 

ʟʝʨʪʪʝʫ ʥײʩץʘʩʳʥʜʘ ʘʣʳʥʜʳ. 

ʉʪʘʪʠʩʪʠʢʘʣʳץ ʪʘʣʜʘʫ ʰᴇʧ ʦʪʳʥʳש ʞʘʡʳʣʳʤʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʪᴅʩʽʣʽʥʝ ʘʡʪʘʨʣʳץʪʘʡ 

ʪᴅʫʝʣʜʽ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ɾʘʡʳʣʳʤʜʘʨʜʳש ʰᴇʧ ʦʪʳʥʳש ʙʠʽʢʪʽʛʽ p-level < 0,001 ʤʘשʳʟʜʳʣʳץ 

ʜʝשʛʝʡʽʥʜʝ ʦʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʪᴅʩʽʣʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ.  

 

 
ʉʫʨʝʪ 1  ï   ɾʘʡʳʣʳʤ ᴇʥʽʤʜʽʣʽʛʽʥʽש ʞʘʡʳʣʳʤ ᴇʩʽʤʜʽʢʪʝʨʽ ʙʠʽʢʪʽʛʽʥʝ ʪᴅʫʝʣʜʽʣʽʛʽ 

 



______                                         _________     Ȧəɡɑ ɞɆɖəɆɞɡɑɡӽɡ ӽɡɑɡɒɊɆɖɡ 
 

20 

 

1 ʩʫʨʝʪʪʝʛʽ ʰʘʰʳʨʘʫ ʜʠʘʛʨʘʤʤʘʩʳ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʠʽʢʪʽʛʽ ᴇʩʢʝʥ ʩʘʡʳʥ ᴇʥʽʤʜʽʣʽʢ ᴇʩʝʪʽʥʽʥ, 

ᴇʥʽʤʜʽʣʽʢ ʜʝשʛʝʡʽʥʽש ʞʘʡʳʣʳʤʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ᴅʜʽʩʪʝʨʽʥʝ ʪᴅʫʝʣʜʽʣʽʛʽ ʙʘʡץʘʣʘʪʳʥʳʥ ʢᴇʨʩʝʪʝʜʽ. 

ɼʝʨʝʢʪʝʨʛʝ ʩʳʟʳץʪʳץ ʨʝʛʨʝʩʩʠʷ ʤʦʜʝʣʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʦʣʘʨ ʪװʨ ʪʝשʜʝʫʽʥ ʘʣʜʳ: ᴇʥʽʤʜʽʣʽʢ= -

0.281+0.029*ʙʠʽʢʪʽʛʽ.  ʄʦʜʝʣʴʜʽ ײץʨʫ װʰʽʥ ᴇʨʽʩʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫ ʞʘסʜʘʡʣʘʨʳ ʙʦʡʳʥʰʘ 

ʪʦʧʪʘʩʪʳʨʫʩʳʟ ʙʘʨʣʳץ ʙʘץʳʣʘʫʣʘʨ ץʦʣʜʘʥʳʣʘʜʳ. ɹײʣ ʤʦʜʝʣʴ װʰʽʥ ʘʥʳץʪʘʫ ʢʦʵʬʬʠʮʠʝʥʪʽ 90% 

 ,ʪʳץʳʟʜʳ ʙʦʣʳʧ ʰʳשʤʘ ץʛʝʡʽʥʜʝ ʩʪʘʪʠʩʪʠʢʘʣʳשʨʘʡʜʳ. ʄʦʜʝʣʴ ʞʘʣʧʳ p-level < 0.001 ʜʝײץ

ʤʘʟʤײʥʳ ʙʘʨʣʳץ ᴇʨʽʩʪʝʨʜʝʥ ʦʨʪʘʰʘ ᴇʥʽʤʜʽʣʽʢ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʠʽʢʪʽʛʽ 1 ʩʤ ᴇʩʢʝʥ ʢʝʟʜʝ 0,029 ʪ/ʛʘ-

 .ʘ ʘʨʪʘʜʳס

ɾʘʡʳʣʳʤʜʘʨʜʳש ʝש ʤʘשʳʟʜʳ ʩʘʧʘʣʳץ ʢᴇʨʩʝʪʢʽʰʽ, ʷסʥʠ ʞʘʩʳʣ ʤʘʩʩʘʥʳש ᴇʥʽʤʜʽʣʽʛʽ 

ʟʝʨʪʪʝʫʣʝʨʜʝ ʞʘʡʳʣʳʤʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ץʘʨץʳʥʜʳʣʳסʳʥʘ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʜʳ. ʂᴇʢʪʝʤʛʽ 

ʢʝʟʝשʜʝ ʟʝʨʪʪʝʫ ʥײʩץʘʣʘʨʳ ʙʦʡʳʥʰʘ ʞʘʩʳʣ ʤʘʩʩʘ ʪװʩʽʤʜʽʣʽʛʽʥʽש ʝש ʪᴇʤʝʥ ʢᴇʨʩʝʪʢʽʰʽ ʤʘʣ 

 ʣ ʨʝʪʪʝײʨʘʜʳ, ʘʣ ʙײץ ʘʩʳʥʜʘ 0,30 ʪ/ʛʘץʩײʳʣʘʫ ʥץʳ ʙʘסʳʥʜʳ ʞʘʡʳʣʘʪʳʥ ʞʘʡʳʣʳʤʜʘʨʜʘץʘʨץ

ʘʫrʩʧʘʣʳ ʞʘʡʳʣʳʩʪʳ1 ש ʞᴅʥʝ 2 ʪʘʥʘʧʪʘʨʳʥʜʘ ʞװʢʪʝʤʝʥʽש ʘʟʘʶʳ ʪʠʽʩʽʥʰʝ 0,28 ʪ/ʛʘ ʞᴅʥʝ  

0,38 ʪ/ʛʘ ʤᴇʣʰʝʨʽʥʜʝ װʣʢʝʥ ᴇʥʽʤ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

ɾʘʟסʳ ʢʝʟʝשʜʝ ץʘʨץʳʥʜʳ ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʜʘסʳ ʞʘʩʳʣ ʤʘʩʩʘʥʳש 

ʪװʩʽʤʜʽʣʽʛʽ 0,35 ʪ/ʛʘ ײץʨʘʜʳ. ɾʘʟסʳ ʢʝʟʝשʜʝ ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨʜʝ 1-ʪʘʥʘʧ ʧʝʥ 2-ʪʘʥʘʧʪʳש 

ʞʘʡʳʣʳʤʜʘʨʳʥʜʘ ʞװʢʪʝʤʝ ʘʟʘʡסʘʥ ʢʝʟʜʝ ʰᴇʧ ʦʪʳʥʳש ʞʘʩʳʣ ʤʘʩʩʘʩʳʥʳש ʪװʩʽʤʜʽʣʽʛʽʥʽש 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʞʦסʘʨʳʣʘʡ ʪװʩʪʽ. ʉʦʥʳʤʝʥ, ʙʘץʳʣʘʫ ʥײʩץʘʩʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 1-ʪʘʥʘʧ ʧʝʥ  

2-ʪʘʥʘʧʪʳש ʞʘʩʳʣ ʤʘʩʩʘʩʳʥʳש ʪװʩʽʤʜʽʣʽʛʽ ʩᴅʡʢʝʩʽʥʰʝ 0,25 ʪ/ʛʘ ʞᴅʥʝ 0,40 ʪ/ʛʘ ʘʨʪʳץ ʙʦʣʜʳ.  

ʂװʟʛʽ ʢʝʟʝשʜʝ ʞʘʩʳʣ ʤʘʩʩʘʥʳש ʪװʩʽʤʜʽʣʽʛʽ ʞʘʡʳʣʳʤʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʪᴅʩʽʣʽʥʝ ʜʝ 

ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʜʳ. ʉʦʥʳʤʝʥ, ʝש ʪᴇʤʝʥʛʽ ʪװʩʽʤ 0,10 ʪ/ʛʘ ײץʨʘʜʳ, ʙײʣ ʢᴇʨʩʝʪʢʽʰ ʤʘʣ ץʘʨץʳʥʜʳ 

ʞʘʡʳʣʘʪʳʥ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʳש ʞʘʡʳʣʳʤʜʘʨʳʥʜʘ ʘʣʳʥʜʳ. 1 ʞᴅʥʝ 2 ʪʘʥʘʧʪʘʨʜʳש ʘʫʳʩʧʘʣʳ 

ʞʘʡʳʣʳʤʜʘʨʳʥʜʘ ʘʣʳʥסʘʥ ʞʘʩʳʣ ʤʘʩʩʘ ʪװʩʽʤʜʽʣʽʛʽ 0,30 ʞᴅʥʝ 0,37 ʪ/ʛʘ ײץʨʘʜʳ.  

ɾʘʡʳʣʳʤʜʘʨʜʳ ʙʘʩץʘʨʫ ʞʝʤʰᴇʧʪʽש ᴇʥʜʽʨʽʩʽ ʤʝʥ ץʦʨʝʢʪʽʢ ײץʥʜʳʣʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 

ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾʘʡʳʣʳʤʜʘʨʜʳש ʪʳʤ ʪᴇʤʝʥ ץʘʣʜʳץ ʰᴇʧ ʦʪʳʥʳש 

ʙʠʽʢʪʽʛʽ ᴇʩʽʤʜʽʢ ʞʘʧʳʨʘץʪʘʨʳʥʳװ שʣʝʩʽʥ ʞᴅʥʝ ʤʘʣʜʳש ʘʟʳץʪʳ ʪײʪʳʥʫʳʥ ʘʡʪʘʨʣʳץʪʘʡ 

ʪᴇʤʝʥʜʝʪʝʜʽ [12] ʞᴅʥʝ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝײ שʟʘץʪʳסʳʥ ʘʨʪʪʳʨʘʜʳ [18]. 

ɿʝʨʪʪʝʫ ʜʝʨʝʢʪʝʨʽ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʞʘʡʳʣʳʤʜʳץ ʰᴇʧ ʦʪʳʥʳש ʘʟʳץʪʳץ ʞᴅʥʝ ʵʥʝʨʛʠʷʣʳץ-

ʧʨʦʪʝʠʥʜʽʢ ײץʥʜʳʣʳסʳ ʧʘʡʜʘʣʘʥʫ ʪᴅʩʽʣʜʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ. ɸʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤʜʘʨʜʳ 

ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝʛʽ ʟʝʨʪʪʝʫʣʝʨʜʝ ʞʘʟסʳ ʤʘʫʩʳʤʜʘ ʰᴇʧʪʽש ʘʟʳץʪʳץ ʙʽʨʣʽʢʪʝʨʽʥʽש ʞʠʳʤʳ 0,109-

0,146 ʪ/ʛʘ ײץʨʘʜʳ. 

ʄʘʣʜʳ ץʘʨץʳʥʜʳ ʞʘʶ ʝʩʝʙʽʥʝʥ ʞװʢʪʝʤʝ ʘʨʪץʘʥ ʢʝʟʜʝ ʞʘʡʳʣʳʤʜʳץ ʮʝʥʦʟʜʳש ᴇʥʽʤʜʽʣʽʛʽ 

ʘʟʳץʪʳץ ʙʽʨʣʽʢʪʝʨ ʞʠʳʤʳ ʙʦʡʳʥʰʘ 0,051 ʪ/ʛʘ ʜʝשʛʝʡʽʥʝ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʡʜʽ. 

 

 
ʉʫʨʝʪ 2 ï ɾʘʡʳʣʳʤʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ᴅʜʽʩʪʝʨʽʥʽש ʤʘʣ ʘʟʳץʪʳץ ʙʽʨʣʽʛʽ ʞʠʳʥʪʳסʳʥʘ ᴅʩʝʨʽ 

 

2 ʩʫʨʝʪʪʝʥ ʰᴇʧʪʽש ʘʟʳץʪʳץ ʙʽʨʣʽʢʪʝʨʽʥʽש ʞʠʥʘʫסʘ ʧʘʡʜʘʣʘʥʫ ᴅʜʽʩʪʝʨʽʥʽש (ʞʘʡʳʣʳʤ 

ʞʘסʜʘʡʣʘʨʳʥʳש) ʦש ᴅʩʝʨʽʥ ʘʥʳץ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. תʰ ʞʳʣʜʳץ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ᴅʨ ʪװʨʣʽ 
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ʪᴅʩʽʣʜʝʨʤʝʥ װʟʜʽʢʩʽʟ ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ ʞʝʤ-ʰᴇʧ ʙʽʨʣʽʢʪʝʨʽʥʽש ᴇʥʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʢʽʰʽ ʪʦʧʪʳש 

ʞʘʡʳʣʳʤʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ "ɸʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤ - ʪʘʥʘʧ 1" ʇʘʡʜʘʣʘʥʫ 

ʢʝʟʽʥʜʝ ʙʘץʳʣʘʫ 0,058 ʪ/ʛʘ-סʘ, "ɸʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤ - ʪʘʥʘʧ 2" ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ 0,095 ʪ/ʛʘ-סʘ 

  .ʛʝʡʽʥʜʝ ʙʦʣʜʳשʳʟʜʳ p-level <0,001 ʜʝשʤʘ ץʩʪʘʪʠʩʪʠʢʘʣʳ ץʘʡʜʳ. ʆʨʪʘʰʘ ʘʡʳʨʤʘʰʳʣʳסʣײ

ɾʘʡʳʣʳʤʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʥײʩץʘʣʘʨʳʥʜʘ ʘʣʤʘʩʘʪʳʥ ʵʥʝʨʛʠʷ ʰʳסʳʤʳ 0,80-2,03 ɻɼʞ/ʛʘ 

ʜʝשʛʝʡʽʥʜʝ ʙʦʣʜʳ. ʕʥʝʨʛʠʷʣʳײץ ץʥʜʳʣʳסʳ ʙʦʡʳʥʰʘ ʰᴇʣʝʡʪʪʽ ʘʡʤʘץ ʞʘʡʳʣʳʤʜʘʨʳʥ ʘʫʳʩʧʘʣʳ 

ʧʘʡʜʘʣʘʥʫ ʪʠʽʤʜʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ɾʘʡʳʣʳʤʜʘʨʜʳ ץʘʨץʳʥʜʳ ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ ʘʫʳʩʧʘʣʳ 

ʧʘʡʜʘʣʘʥʫ ʥײʩץʘʣʘʨʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʘʣʤʘʩʘʪʳʥ ʵʥʝʨʛʠʷ ʰʳסʳʤʳ 0,74-1,23 ɻɼʞ/ʛʘ ʥʝʤʝʩʝ 

48,05-60,59% ʢʝʤ ʙʦʣʜʳ (ʉʫʨʝʪ 3). 

 

 
ʉʫʨʝʪ 3 ï ɾʘʡʳʣʳʤ ᴇʩʽʤʜʽʢʪʝʨʽʥ ʘʛʨʦʭʠʤʠʷʣʳץ ʪʘʣʜʘʫ ʩᴅʪʽ 

 

 
ʉʫʨʝʪ 4 ï ɾʘʡʳʣʳʤʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ᴅʜʽʩʪʝʨʽʥʽש ʩʽשʽʤʜʽ ʧʨʦʪʝʠʥ ʰʳסʳʤʳʥʘ ᴅʩʝʨʽ 

 

4 ʩʫʨʝʪʪʝʥ ʩʽשʽʤʜʽ ʧʨʦʪʝʠʥ ʰʳסʳʤʳʥʘ ץʦʣʜʘʥʫ ᴅʜʽʩʪʝʨʽʥʽש (ʞʘʡʳʣʳʤ ʞʘסʜʘʡʣʘʨʳʥʳש) ʦש 

ᴅʩʝʨʽʥ ʘʥʳץ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ᴅʨ ʪװʨʣʽ ʪᴅʩʽʣʜʝʨʤʝʥ װʟʜʽʢʩʽʟ ץʦʣʜʘʥסʘʥ ʢʝʟʜʝ 

ʪʦʧʪʳש ʞʘʡʳʣʳʤʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʘץʫʳʟ ʤᴇʣʰʝʨʽ "ɸʫʳʩʧʘʣʳ ʞʘʡʳʣʳʤ - 

ʪʘʥʘʧ 1" ʇʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ ʙʘץʳʣʘʫ 0,009 ʪ/ʛʘ-סʘ ᴇʩʪʽ. ʆʨʪʘʰʘ ʘʡʳʨʤʘʰʳʣʳץ ʩʪʘʪʠʩʪʠʢʘʣʳץ 

ʤʘשʳʟʜʳ p-level <0,001 ʜʝשʛʝʡʽʥʜʝ ʙʦʣʜʳ.  

 ץʞʘʡʳʣʳʤʜʳ שʳʥʳסʰᴇʣʝʡʪʪʽ ʘʡʤʘ שʩʪʘʥ ʦʙʣʳʩʳʥʳץʘʟʘפ ʦʨʳʪʳʥʜʳ. ɹʘʪʳʩפ

ʬʠʪʦʮʝʥʦʟʜʘʨʳʥʳש ʵʥʝʨʛʠʷʣʳץ-ʧʨʦʪʝʠʥʜʽʢ ײץʥʜʳʣʳסʳʥ ʞʘץʩʘʨʪʫ װʰʽʥ ʘʫʳʩʧʘʣʳ 

ʞʘʡʳʣʳʤʜʘʨʜʳ ʧʘʡʜʘʣʘʥסʘʥ ʞᴇʥ, ʙײʣ ʦʣʘʨʜʳ ʪײʨʘץʪʳ ʙʘʩץʘʨʫʜʳש ʝש ʞʘץʩʳ ʪᴅʩʽʣʜʝʨʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 



______                                         _________     Ȧəɡɑ ɞɆɖəɆɞɡɑɡӽɡ ӽɡɑɡɒɊɆɖɡ 
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ʈɽɿʖʄɽ 

ʆʮʝʥʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʘʩʪʙʠʱ ʚʢʣʶʯʘʣʘ ʠʟʤʝʨʝʥʠʷ 
ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ, ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʚʳʩʦʪʳ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʪʨʘʚʦʩʪʦʝʚ, ʘ ʪʘʢʞʝ 
ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʨʤʦʚʦʡ ʠ ʵʥʝʨʛʦ-ʧʨʦʪʝʠʥʦʚʦʡ ʮʝʥʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʩʙʦʨ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ, 
ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ʠ ʚʳʭʦʜʘ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ. ʀʥʪʝʥʩʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʩʪʙʠʱ ʧʫʪʝʤ 
ʙʝʩʩʠʩʪʝʤʥʦʛʦ ʚʳʧʘʩʘ ʩ.ʭ. ʞʠʚʦʪʥʳʭ ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʠʥʘʤʠʢʫ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠʭ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʛʜʝ 
ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʧʦʩʦʙʘ ʫʩʪʘʥʦʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʧʘʩʪʙʠʱ 
ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʟʦʥʳ ɿʘʧʘʜʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘ ʠʟʫʯʝʥʥʳʭ 
ʧʘʩʪʙʠʱʘʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʘ ʠʭ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʘʩʪʙʠʱʥʦʛʦ ʪʨʘʚʦʩʪʦʷ ʧʦʣʫʯʝʥʳ ʧʨʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʦʪʘʮʠʠ ʧʘʩʪʙʠʱ, ʛʜʝ ʫʨʦʞʘʡ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʟʘ ʣʝʪʥʠʡ ʧʘʩʪʙʠʱʥʳʡ ʩʝʟʦʥ 
ʩʦʩʪʘʚʠʣ 0,60-0,75 ʪ/ʛʘ, ʩʙʦʨ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ 0,11-0,15 ʪ/ʛʘ, ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ 0,01-0,02 
ʪ/ʛʘ ʧʨʠ ʚʳʭʦʜʝ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ 1,54-2,03 ɻɼʞ/ʛʘ. ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʫʜʝʪ ʧʦʣʝʟʥʳʤ ʧʨʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ ʠ ʟʝʤʝʣʴ ʣʠʤʘʥʥʦʛʦ ʦʨʦʰʝʥʠʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʧʦʣʥʦʮʝʥʥʳʭ ʢʦʨʤʦʚ ʚ ʢʦʥʪʝʢʩʪʝ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʪʨʘʥʘʭ ʩ ʩʭʦʞʠʤʠ ʧʨʠʥʮʠʧʘʤʠ 
ʫʧʨʘʚʣʝʥʠʷ ʢʦʨʤʦʚʳʤʠ ʫʛʦʜʴʷʤʠ.   
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ɸʥʥʦʪʘʮʠʷ 

ɹײʣ ʟʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʜʳש - ʤʘʫʩʳʤʜʳץ ʞᴅʥʝ ʤʘʫʩʳʤ ʢʝʟʝשʽʥʜʝʛʽ 

ʞʘʡʳʣʳʤʜʳץ ʫʯʘʩʢʝʣʝʨʜʝ ʞʘʡʳʣʳʩʪʘʨʜʘ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʤʘʣʳʥ ʞʘʶʜʳש ᴅʩʝʨʽʥʝ ץʘʨʘʡ 

ɹʘʪʳʩ פʘʟʘץʩʪʘʥʥʳש ʰᴇʣʝʡʪʪʽ ʘʡʤʘסʳʥʳש ʞʘʡʳʣʳʤʜʳץ ʞʝʨʣʝʨʽʥʽץ שʘʟʽʨʛʽ ʞʘʡ-ʢװʡʽʥ ʙʘסʘʣʘʫ 

ʙʦʣʳʧ ʘʡץʳʥʜʘʣʜʳ. ɿʝʨʪʪʝʫ פʘʟʘץʩʪʘʥʥʳש ʙʘʪʳʩ ʙᴇʣʽʛʽʥʜʝʛʽ ʰᴇʣʝʡʪʪʽ ʘʡʤʘץʪʘ ʦʨʥʘʣʘʩץʘʥ ɹʘʪʳʩ 

 ʨʛʽʟʽʣʛʝʥװʨʛʽʟʽʣʜʽ. ɾװɹᴇʢʝʡʦʨʜʘ ʘʫʜʘʥʳʥʜʘ ʵʢʩʧʝʨʠʤʝʥʪ ʨʝʪʽʥʜʝ ʞ שʩʪʘʥ ʦʙʣʳʩʳʥʳץʘʟʘפ

ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʤʘʫʩʳʤʜʳץ ʞᴅʥʝ ʤʘʫʩʳʤ ʢʝʟʝשʽʥʜʝʛʽ ʞʘʡʳʣʳʤʜʳץ ʫʯʘʩʢʝʣʝʨʜʝ ʘʫʳʣ 

ʰʘʨʫʘʰʳʣʳסʳ ʤʘʣʳʥ ʞʘʶ ʢʝʟʽʥʜʝ ʞʘʡʳʣʳʤʜʳץ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʞʝʤʰᴇʧʪʽʢ ץʘʪʳʥʘʩʪʘסʳ ʘʩʘ 

 ʪʦʧʪʘʨʳ ʙʦʡʳʥʰʘ ץʙʦʪʘʥʠʢʘʣʳ-ץʰʘʨʫʘʰʳʣʳ שʘʥ ʩʘʡʳʥ ᴇʩʽʤʜʽʢʪʝʨʜʽסʨʣʝʨʽ ʙʘʩʳʤ ʙʦʣװʥʜʳ ʪײץ
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ʞʘʡʳʣʳʤʜʘʨʜʳש ʩʘʧʘʣʳײץ ץʨʘʤʳ ץʘʣʳʧʪʘʩʘʪʳʥʳ ʘʥʳץʪʘʣʜʳ, ʙʘץʳʣʘʫ ʥײʩץʘʩʳʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ ʤʘʫʩʳʤʜʳץ (ʢᴇʢʪʝʤ, ʞʘʟ ʞᴅʥʝ ʢװʟ) ʞʘʡʳʣʳʤʜʘסʳ ʰᴇʧʪʝʨʜʽש ʙʠʽʢʪʽʛʽ 20,45% 

ʞᴅʥʝ 62,50% ʘʨʪʳʧ, 26,50 ʩʤ ʞᴅʥʝ 35,75 ʩʤ ײץʨʘʜʳ, ʘʣ ʤʘʫʩʳʤʽʰʽʣʽʢ ʞʘʡʳʣʳʤ ʫʯʘʩʢʝʣʝʨʽʥʜʝ 

ʰᴇʧ ʦʪʳʥʳש ʙʠʽʢʪʽʛʽ 27,75-37,25 ʩʤ ײץʨʘʧ, ʙʘץʳʣʘʫʜʘʥ (ץʘʨץʳʥʜʳ ʤʘʣ ʞʘʶ) 5,75-15,25 ʩʤ ʥʝʤʝʩʝ 

26,14-69,32% ʘʩʳʧ ʪװʩʪʽ. ʄʘʫʩʳʤʜʳץ ʤʘʣ ʞʘʶ ʘʨץʳʣʳ ʞʘʡʳʣʳʤסʘ ʪװʩʝʪʽʥ ʞװʢʪʝʤʝʥʽ ʘʟʘʡʪʫ 

ʞʘʡʳʣʳʤʜʘʨʜʳש ʰᴇʧ ʦʪʳʥʳש ʪװʩʽʤʜʽʣʽʛʽʥ ץʘʨץʳʥʜʳ ʤʘʣ ʞʘʶ ʥײʩץʘʩʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 0,17; 

0,33 ʞᴅʥʝ 0,42 ʪ/ʛʘ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ, ʘʣ ʢᴇʢʪʝʤ, ʞʘʟ ʞᴅʥʝ ʢװʟ ʤʝʟʛʽʣʜʝʨʽ ʢʝʟʽʥʜʝ 

ʞʘʡʳʣʳʤʜʳץ ʫʯʘʩʢʝʣʝʨʽʥ ʧʘʡʜʘʣʘʥʫ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʤʝʥ, ʷסʥʠ ץʘʨץʳʥʜʳ ʤʘʣ ʞʘʶ 

ʪʝʭʥʦʣʦʛʠʷʩʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʞʘʡʳʣʳʤʜʘʨʜʳש ʞʘʩʳʣ ʤʘʩʩʘʩʳʥʳש ʪװʩʽʤʽʥ ʪʠʽʩʽʥʰʝ 0,18; 

0,35 ʞᴅʥʝ 0,45 ʪ/ʛʘ ʘʨʪʪʳʨʜʳ.  

 

ANNOTATION  

The purpose of this study is to assess the current state of vegetation of pasture lands in the semi-

desert zone of Western Kazakhstan, depending on the effects of the main factor - grazing of farm animals 

on pastures in seasonal and intraseasonal pasture areas. The study was conducted as an experiment in 

the Bokeyurdinsky district of West Kazakhstan region, located in a semi-desert zone in the western part 

of Kazakhstan. As a result of the study, it was found that when grazing agricultural animals in seasonal 

and intra-seasonal pasture areas, the qualitative composition of pastures was formed according to 

economic and botanical vegetation groups with a predominance of more valuable species of pasture 

plants in the forage ratio, compared with the control variant, the height of the herbage on pastures of 

seasonal grazing (spring, summer and autumn) was greater by 20.45% and 62.50%, and amounted to 

26.50 cm and 35.75 cm, and in intra-seasonal pasture areas, the height of the herbage reached 27.75-

37.25 cm, exceeding the control (intensive grazing) by 5,75-15.25 cm or by 26.14-69.32%. Reducing 

the load on pastures through seasonal grazing made it possible to increase the yield of pasture stands 

compared to the option of intensive grazing by 0.17; 0.33 and 0.42 t/ha, and the use of in-season pasture 

areas of the spring, summer and autumn seasons provided an increase in the yield of the green mass of 

pastures compared to control, i.e. intensive grazing technology by 0.18; 0.35 and 0.45 t/ha, respectively. 

 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʤʘʫʩʳʤʜʳϨ ʞʘʡʳʣʳʤʜʘʨ, ʤʘʫʩʳʤ ʽʰʽʣʽʢ ʞʘʡʳʣʳʤ ʫʯʘʩʢʝʣʝʨʽ, 

ʞʘʡʳʣʳʤʜʘʨʜʳϬ Ϻʥʽʤʜʽʣʽʛʽ, Ϻʩʽʤʜʽʢʪʝʨ ʞʘʤʳʣϤʳʩʳʥʳϬ ʢϺʨʩʝʪʢʽʰʪʝʨʽ. 

Key words: seasonal pastures, in-season pasture areas, pasture productivity, indicators of plant 

cover. 

 

ʂʽʨʽʩʧʝ. 2050 ʞʳʣסʘ ץʘʨʘʡ ᴅʣʝʤʜʝʛʽ ʭʘʣʳץ ʩʘʥʳ ʪʦסʳʟ ʤʠʣʣʠʘʨʜץʘ ʜʝʡʽʥ ᴇʩʫʽ ʤװʤʢʽʥ [1], 

ᴅʨʽ ʢʣʠʤʘʪʪʳש ʞʘᴃʘʥʜʳץ ʞʳʣʳʥʫ ᴅʩʝʨʽ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳ ʤʝʥ ʝʪ-ʩװʪ ᴇʥʜʽʨʽʩʽʥʽש ʵʢʦʥʦʤʠʢʘʣʳץ 

ʥʝʛʽʟʜʝʨʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ɾʝʨʜʝʛʽ ʝש ʤʘשʳʟʜʳ ʙʠʦʤʜʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ 

ʵʢʦʞװʡʝʣʽʢ ץʳʟʤʝʪʪʝʨʜʽש, ʩʦʥʳש ʽʰʽʥʜʝ ʙʠʦʪװʨʣʽʣʽʢʪʽש ʦʨʥʳץʪʳʣʳסʳʥ ʘʨʪʪʳʨʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ 

[2]. 

 ʘʪʝʨʣʝʨ ʤʝʥץ-ʩʳʥ ץʢʽʤʝʪʽʥʜʝ ʞʘᴃʘʥʜʳת שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ ʳʪʪʘץʘʟʽʨʛʽ ʫʘפ

ᴅʣʝʤʜʽʢ ʪʨʝʥʜʪʝʨʛʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ɸᴆʂ ʜʘʤʳʪʫʜʳ2030 ש ʞʳʣסʘ ʜʝʡʽʥʛʽ ʪײʞʳʨʳʤʜʘʤʘʩʳʥʳש 

ᴇʟʝʢʪʽ ʞʦʙʘʩʳ ᴅʟʽʨʣʝʥʫʜʝ. ײפʞʘʪץʘ ʩᴅʡʢʝʩ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ᴇʥʽʤʜʝʨʽʥʽש ʵʢʩʧʦʨʪʳʥ 3 ʝʩʝ 

 ʳʪʘʡ, ʇʘʨʩʳפ ,ʈʝʩʝʡ) שʪʘʨʳʥʳץʜʘʡʣʘʨ ʤʝʥ ᴇʪʢʽʟʫ ʥʘʨʳסʞʘ ץʠ-ʢʣʠʤʘʪʪʳסʦʣʘʡʣʳ ʪʘʙʠץ ,ʘʡʪʫסʣײ

ʰʳסʘʥʘסʳ, ʊʘʷʫ ʐʳסʳʩ ʞᴅʥʝ ʆʨʪʘ ɸʟʠʷ ʝʣʜʝʨʽ) ʞʘץʳʥʜʳסʳ ʝʩʝʙʽʥʝʥ ʙʘʨʣʳץ ʘʟʳץ-ʪװʣʽʢ 

ʪʘʫʘʨʣʘʨʳ ʙʦʡʳʥʰʘ ʝʣʜʽש ᴇʟʽʥ-ᴇʟʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʽʥ ʢʝʤʽʥʜʝ 90%-סʘ ʞʝʪʢʽʟʫ ʢᴇʟʜʝʣʫʜʝ [6]. 

ʊײʞʳʨʳʤʜʘʤʘʜʘ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥ ʜʘʤʳʪʫ ʞʦʩʧʘʨʣʘʨʳʤʝʥ ץʘʪʘʨ ʩʘʣʘʜʘסʳ ʧʨʦʙʣʝʤʘʣʘʨ 

ʘʪʘʧ ᴇʪʽʣʜʽ. ʄʘʣ ʰʘʨʫʘʰʳʣʳסʳʥ ʜʘʤʳʪʫʜʘ ʞʝʤʰᴇʧ ʙʘʟʘʩʳʥʳש ʤװʤʢʽʥʜʽʛʽ ʝʩʝʧʢʝ ʘʣʳʥʙʘʡʜʳ. 

ɾʘʣʧʳ ʘʣסʘʥʜʘ ʝʣ ʙʦʡʳʥʰʘ ʘʟʳץ ᴇʥʜʽʨʫ ʢᴇʣʝʤʽ ʪʘʣʘʧ ʝʪʽʣʝʪʽʥ ʟʦʦʪʝʭʥʠʢʘʣʳץ ʥʦʨʤʘʣʘʨʜʘʥ 2 ʝʩʝ 

ʪᴇʤʝʥ [4].  

2024 ʞʳʣʜʳש ʙʘʩʳʥʜʘ ʪᴇʣ ᴇʩʽʤʽ ʪײʨʘץʪʳ 25 ʤʣʥ. ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʤʘʣʳ ʪʽʨʢʝʣʜʽ, 

ʞʳʣʳʥʘ ʦʨʪʘʰʘ ʝʩʝʧʧʝʥ 11,8 ʤʣʥ. ʙʘʩ ʤʘʣ ʜװʥʠʝʛʝ ʢʝʣʝʜʽ. ɽʣʽʤʽʟʜʝʛʽ ʤʘʣ ʘʟʳסʳ ʨʝʩʫʨʩʪʘʨʳ 

ʙʦʣʘʰʘץʪʘ ʤʘʣ ʙʘʩʳʥ 30 ʤʣʥ. ʰʘʨʪʪʳ ʙʘʩץʘ ʜʝʡʽʥ ʞʝʪʢʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [3]. 

ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʤʠʥʠʩʪʨʣʽʛʽʥʽש ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ, 2023 ʞʳʣʳ 1,920 ʤʣʥ.ʪʦʥʥʘ ʝʪ [5] 

ʞᴅʥʝ 3,420 ʤʣʥ. ʪʦʥʥʘ ʩװʪ [6] ᴇʥʜʽʨʽʣʜʽ. ʇʝʨʩʧʝʢʪʠʚʘʜʘ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʤʘʣ ʘʟʳסʳʥ 

ᴇʥʜʽʨʫʜʽ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ ʞʘʡʳʣʳʤ ʠʥʬʨʘײץʨʳʣʳʤʳʥ ʜʘʤʳʪʫסʘ ʙʘʩʘ ʥʘʟʘʨ ʘʫʜʘʨʳʣʘʪʳʥ ʙʦʣʘʜʳ 

[4].  
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ʄʘʣ ʰʘʨʫʘʰʳʣʳסʳ ʩʘʣʘʩʳʥ װʟʜʽʢʩʽʟ ʜʘʤʳʪʫ װʰʽʥ ʞʘʡʳʣʳʤʜʳץ ʵʢʦʞװʡʝʣʝʨʜʽש 

ʪײʨʘץʪʳʣʳסʳʥ ʘʨʪʪʳʨʫʜʳש ʤʘשʳʟʳ ʟʦʨ [4]. פʘʟʘץʩʪʘʥ ʞʘʡʳʣʳʤʜʘʨʜʳש ʘʫʜʘʥʳ ʞᴇʥʽʥʝʥ ᴅʣʝʤʜʝ 

ʙʝʩʽʥʰʽ ʦʨʳʥʜʘ (187,55 ʤʣʥ. ʛʘ) ʞᴅʥʝ ʞʘʡʳʣʳʤʜʳץ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳ ʝʣʜʝ ᴇʥʜʽʨʽʣʝʪʽʥ ʝʪʪʽ 90%, 

ʞװʥʜʽ 97%, ʩװʪʪʽ 75% ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ [6]. ʄʘʣ ʞʘʶʜʳ ץʘʤʪʠʪʳʥ ʘʛʨʦʵʢʦʞװʡʝʣʝʨ ᴇʩʽʤʜʽʢ ʞᴅʥʝ 

ʪʦʧʳʨʘץ ʞʘʤʳʣסʳʩʳ ʙʠʦʣʦʛʠʷʣʳץ ץʳʟʤʝʪʽʥ ʪʦʣʳץ ʘʪץʘʨסʘʥ ʢʝʟʜʝ ᴇʥʽʤʜʽʨʝʢ, ʪײʨʘץʪʳ ʞᴅʥʝ 

ʙʝʡʽʤʜʝʣʛʽʰ ʙʦʣʘʜʳ ʞᴅʥʝ ʢᴇʙʽʨʝʢ ʧʘʡʜʘ ᴅʢʝʣʝʜʽ ʞᴅʥʝ ʵʢʦʞװʡʝ ץʳʟʤʝʪʪʝʨʽʥ ʤʦʣʳʨʘײ ץʩʳʥʘʜʳ 

[7]. ɹײʣ ײʟʘץ ʤʝʨʟʽʤʜʽ ʞʦʩʧʘʨʣʘʫ ʰʘʨʘʣʘʨʳʥ, ʨʝʩʫʨʩʪʘʨʜʳ ʩʘץʪʘʫʜʳ, ʙʘʩץʘʨʫ ʤʘץʩʘʪʪʘʨʳʥ 

ʪʘשʜʘʫʜʳ ʞᴅʥʝ ʜʠʥʘʤʠʢʘʣʳץ ʵʢʦʣʦʛʠʷʣʳץ, ʢʣʠʤʘʪʪʳץ, ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ 

ʞʘסʜʘʡʣʘʨסʘ װʥʝʤʽ ʙʝʡʽʤʜʝʣʫʜʽ ʪʘʣʘʧ ʝʪʝʜʽ [8].  

 שʧʨʦʙʣʝʤʘʣʘʨʜʳ ץʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳ ץʵʢʦʣʦʛʠʷʣʳ ץʳʪʪʘ ʞʘᴃʘʥʜʳץʘʟʽʨʛʽ ʫʘפ

ʙʽʨʽ ʰᴇʣʝʡʪʪʝʥʫ ʞᴅʥʝ ʪʦʟʫ ʧʨʦʮʝʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʣ ʙʠʦʣʦʛʠʷʣʳץ ᴇʥʽʤʜʽʣʽʢʪʽש ʞʦסʘʣʫʳʥʘ, 

ʪʦʧʳʨʘץʪʘסʳ ʢᴇʤʽʨʪʝʢʪʽש ʘʟʘʶʳʥʘ ʞᴅʥʝ ʧʘʨʥʠʢ ʛʘʟʜʘʨʳ ʤʝʥ ʘʟʦʪʪʳש ʪʘʟʘ ʰʳסʘʨʳʥʜʳʣʘʨʳʥʳש 

ʢᴇʙʝʶʽʥʝ, ʞʘʡʳʣʳʤʜʳץ ʞʝʨʣʝʨʜʽש ʙʠʦᴅʨʪװʨʣʽʣʽʛʽʥʽש ʞʦסʘʣʫʳʥʘ ʘʣʳʧ ʢʝʣʝʜʽ ʞᴅʥʝ ʘʜʘʤʟʘʪץʘ 

 ʰʘʤʘʤʝʥ 1/5 ʙᴇʣʽʛʽʥʝ ᴅʩʝʨ שʳʥʳץʧʨʦʙʣʝʤʘ ʧʣʘʥʝʪʘ ʭʘʣ ץʣ ʞʘᴃʘʥʜʳײʘʪʝʨ ʪᴇʥʜʽʨʝʜʽ. ɹץ ʣʢʝʥװ

ʝʪʝʜʽ ʞᴅʥʝ 100-ʜʝʥ ʘʩʪʘʤ ʝʣʛʝ ץʘʪʳʩʳ ʙʘʨ [9], ᴅʣʝʤʜʝʛʽ ʞʘʡʳʣʳʤʜʘʨʜʳש ʞʘʣʧʳ ʘʫʤʘסʳʥʳ49% ש 

ʙᴇʣʽʛʽ ʪʦʟסʘʥ [4].  ᴆʢʽʥʽʰʢʝ ץʘʨʘʡ, פʘʟʘץʩʪʘʥ ʜʘ ʦʩʳ ʧʨʦʙʣʝʤʘסʘ ʪʘʧ ʙʦʣʳʧ ʦʪʳʨ. ᴆשʽʨʣʝʨʜʝ 

ʞʘʡʳʣʳʤʜʳץ ʞʝʨʣʝʨʜʽ60%-20% ש ʰʘʤʘʩʳ ʜʝʛʨʘʜʘʮʠʷסʘ ײʰʳʨʘסʘʥ [4]. ʆʩʳʣʘʡʰʘ ᴅʣʝʤʥʽש 

ʙʘʨʣʳץ ʘʡʤʘץʪʘʨʳʥʜʘסʳ ʞʘʡʳʣʳʤʜʳץ ʘʣץʘʧʪʘʨʜʳ ʙʘʩץʘʨʫ ʧʝʨʩʧʝʢʪʠʚʘʩʳ ʤʝʥ ᴇʥʜʽʨʽʩʪʽʢ ʞᴅʥʝ 

ʵʢʦʣʦʛʠʷʣʳץ ʤʘץʩʘʪʪʘʨ ʪʝʧʝ-ʪʝשʜʽʛʽʥʝ ץʦʣ ʞʝʪʢʽʟʫ ʤʘץʩʘʪ ʨʝʪʽʥʜʝ ץʦʡʳʣʫʳ ʪʠʽʩ [10]. 

ɾʘʡʳʣʳʤʜʘʨʜʳש ʪʦʟʫʳ ʢᴇʙʽʥʝʩʝ ʤʘʣʜʳ ץʘʨץʳʥʜʳ ʞʘʶ ʘʨץʳʣʳ ʰʘʤʘʜʘʥ ʪʳʩ 

ʧʘʡʜʘʣʘʥʫʜʳש ʥᴅʪʠʞʝʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [10]. פʘʨץʳʥʜʳ ʤʘʣ ʞʘʶ ᴅʣʝʤʜʝʛʽ ʞʘʡʳʣʳʤʜʳץ 

ʘʣץʘʧʪʘʨʜʳש ᴅʣʽ ʜʝ ʤʘשʳʟʜʳ ʤᴅʩʝʣʝʩʽ ʙʦʣʳʧ ץʘʣʫʜʘ. ɹײʣ ץʘʨʞʳʣʳץ, ʩʦʥʜʘʡ-ʘץ ʙʠʦʣʦʛʠʷʣʳץ 

ʪײʨסʳʜʘʥ ʜʘ ʟʠʷʥʜʳ ײʩʳʥʳʩ [10], ᴇʡʪʢʝʥʽ ᴇʩʽʤʜʽʢʪʝʨʛʝ ʢᴇʧʞʦʣסʳ, ץʘʨץʳʥʜʳ ʜʝʬʦʣʠʘʮʠʷʜʘʥ 

ʢʝʡʽʥ ʬʠʟʠʦʣʦʛʠʷʣʳץ ץʘʣʧʳʥʘ ʢʝʣʫʛʝ ʞʝʪʢʽʣʽʢʪʽ ʫʘץʳʪ ʙʝʨʽʣʤʝʡʜʽ [11], ʙʠʦʤʘʩʩʘ ʤʝʥ 

ʪᴇʩʝʤץʘʙʘʪʳʥʳש ʰʝʢʪʽ ʤᴇʣʰʝʨʽ ʞʦʡʳʣʘʜʳ, ʪʦʧʳʨʘץ ʪʘץʳʨʣʘʥʳʧ ץʘʣʘʜʳ [12, 13]. ʉʦʥʜʳץʪʘʥ 

ʞʘʡʳʣʳʤʜʘʨʜʳײ שʟʘץ ʤʝʨʟʽʤʜʽ ʪײʨʘץʪʳʣʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ʵʢʦʞװʡʝʣʝʨʜʽש ʪʦʧʳʨʘסʳ 

ʤʝʥ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʞײʤʳʩʳʥ ʞᴅʥʝ ʦʣʘʨʜʳש ʪײʨʘץʪʳʣʳסʳʥ ʞʘץʩʘʨʪʘʪʳʥ ʞʘʡʳʣʳʤʜʳ ʙʘʩץʘʨʫ 

ᴅʜʽʩʪʝʨʽʥ ʝʥʛʽʟʫ ץʘʞʝʪ [14]. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ᴇʥʜʽʨʽʩʪʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʛʝ, 

ʪʘʤʘʰʘ ʰʠʢʽʟʘʪ ʧʝʥ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳ ᴇʥʽʤʜʝʨʽʥʝ ץʦʣ ʞʝʪʢʽʟʫ װʰʽʥ ʙʽʨʥʝʰʝ ʞʘʡʳʣʳʤ ʞװʡʝʣʝʨʽ 

 .ʧʘʡʜʘʣʘʥʳʣʘʜʳ [15] (ʟʜʽʢʩʽʟ ʞᴅʥʝ ʘʫʳʩʧʘʣʳװ)

ɹʝʣʛʽʣʽ ʙʽʨ ʞʝʨʛʝ װʟʜʽʢʩʽʟ ʤʘʣ ʞʘʶ ʰᴇʧʪʝʨʜʽש ʤʘʣ ʩװʡʩʽʥʽʧ ʞʝʡ ʘʣʤʘʡʪʳʥ ʠʥʚʘʟʠʷʣʳץ 

ʪװʨʣʝʨʽʥʽש ʪʘʨʘʣʫʳʥʘ, ʪʘץʳʨ ʞʝʨʣʝʨ ʘʫʤʘסʳʥʳײ שʣסʘʶʳʥʘ ʞᴅʥʝ ʩʘʡʳʧ ʢʝʣʛʝʥʜʝ ʞʘʡʳʣʳʤʜʳץ 

ʣʘʥʜʰʘʬʪʪʘʨʜʳש ʵʢʦʣʦʛʠʷʣʳץ ʬʫʥʢʮʠʦʥʘʣʜʳסʳʥʳש ʪᴇʤʝʥʜʝʫʽʥʝ ʳץʧʘʣ ʝʪʝʜʽ [16], ʪʦʧʳʨʘץʪʳש 

ʘʛʨʝʛʘʮʠʷʩʳ ʤʝʥ ײץʨʳʣʳʤʳ ʙײʟʳʣʳʧ, ʞʝʨ װʩʪʽ ʩʫʣʘʨʳʥʳש ʩװʟʽʣʫ ʞʳʣʜʘʤʜʳסʳ ʪᴇʤʝʥʜʝʡʜʽ, 

ᴇʩʽʤʜʽʢʪʝʨ ʞʝʪʝ ʘʣʘʪʳʥ ʪʦʧʳʨʘץ ʩʫʳʥʳש ʘʟʘʶʳʥʘ, ʩʫʣʘʨʜʳש ʞʝʨ װʩʪʽʤʝʥ ʘסʳʧ ʢʝʪʫʽʥʝ, ʪʦʧʳʨʘץ 

ʵʨʦʟʠʷʩʳʥʳש ʘʨʪʫʳʥʘ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʩʘʣʜʘʨʣʘʨסʘ ᴅʢʝʣʝʜʽ [17]. ʉʦʥʜʳץʪʘʥ ᴇʩʽʤʜʽʢʪʝʨʜʽש 

ʪʳʥʳסʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʤʘʫʩʳʤʜʳץ ʞᴅʥʝ ʤʘʫʩʳʤʽʰʽʣʽʢ ʞʘʡʳʣʳʤʜʳץ ʫʯʘʩʢʝʣʝʨʜʽ 

ʧʘʡʜʘʣʘʥʫʜʳש ʤʘשʳʟʳ ʟʦʨ. McDonald ʞᴅʥʝ ʙʘʩץʘʣʘʨʳʥʳש ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ (2019), 

ʪʳʥʳץʪʳʨʫ ʢʝʟʝשʽʥʽײ שʟʘץʪʳסʳʥ ʘʨʪʪʳʨʫ ʞʘʡʳʣʳʤʜʘʨʜʘ, ʩʦʥʳש ʽʰʽʥʜʝ ᴇʩʽʤʜʽʢ ʙʠʦʤʘʩʩʘʩʳʥʜʘ, 

ʞʝʨ ʞʘʤʳʣסʳʩʳʥʜʘ ʘʡʪʘʨʣʳץʪʘʡ ʘʨʪʳץʰʳʣʳץʪʘʨסʘ ʞᴅʥʝ ʤʘʣ ʩʘʣʤʘסʳʥʳש ᴇʩʫʽʥʝ ᴅʢʝʣʝʜʽ [18]. 

ʄʘʫʩʳʤʽʰʽʣʽʢ ᴇʨʽʩʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫ ʤʘʣ ʞʘʶ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʘʫʤʘץʪʳ ʪʠʽʤʜʽ ײʣסʘʡʪʫסʘ, 

 ʘʞʝʪʪʽʣʽʢʪʽץ ʘ ʜʝʛʝʥץץʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʘʟʳװʪʳ ʤᴇʣʰʝʨʜʝ ʢᴇʙʝʡʪʫʛʝ ʤץʪʳ ʥʘץʦʣʜʘ ʙʘʨ ʘʟʳץ

ʣʘʥʜʰʘʬʪʪʘʨסʘ ʙʽʨʢʝʣʢʽ ʙᴇʣʝʜʽ [19], ʞʘʡʳʣʳʤʜʘʨʜʳש ʤʘʣ ʙʘʩʳʥʘ ʪᴇʪʝʧ ʙʝʨʫ ץʘʙʽʣʝʪʽʥ 

ʘʨʪʪʳʨʘʜʳ, ʤʘʣ ʙʘʩʳʥ ʪײʨʘץʪʘʥʜʳʨʘʜʳ ʞᴅʥʝ ʘץʰʘ ʪװʩʽʤʜʝʨʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ [20]. 

ʄʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ᴅʜʽʩʪʝʨ. ɿʝʨʪʪʝʫʣʝʨ ɾᴅשʛʽʨ ʭʘʥ ʘʪʳʥʜʘסʳ ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʘʛʨʘʨʣʳץ-

ʪʝʭʥʠʢʘʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʽʥʜʝ BR22883585 çᴆʥʽʤʜʽ ᴅʣʝʫʝʪʪʽ ʘʨʪʪʳʨʫ ʞᴅʥʝ ʞʘʡʳʣʳʤʜʘʨʜʳ 

 ʙʝʨʽʥʜʝ ʞᴅʥʝשʊɹ ʰʝנ ʪʠʽʤʜʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ᴅʟʽʨʣʝʫè שʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫʜʳײ

çɾʘʡʳʣʳʤʜʘʨʜʳש ʞʘʡ-ʢװʡʽʥ ʙʘסʘʣʘʫ ʞᴅʥʝ ʦʣʘʨʜʳ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫ ʪᴅʩʽʣʜʝʨʽʥ ʟʝʨʪʪʝʫè ʞᴅʥʝ 

çɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʤʘʣʜʘʨʳʥ ʞʘʶ ᴅʜʽʩʪʝʨʽʥʽש ʞʘʡʳʣʳʤʜʘʨʜʳץ שʘʟʽʨʛʽ ʞʘʡ-ʢװʡʽʥʝ ᴅʩʝʨʽʥ 

ʟʝʨʪʪʝʫè ʪʘץʳʨʳʧʪʘʨʳʥʜʘסʳ PhD ʜʦʢʪʦʨʣʳץ ʜʠʩʩʝʨʪʘʮʠʷʣʘʨ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʫʜʝ. 

ɾʘʡʳʣʳʤ ʵʢʦʞװʡʝʣʝʨʽʥʽש ʜʠʥʘʤʠʢʘʩʳʥʘ ʞʘʡʳʣʳʤ ʨʝʞʠʤʜʝʨʽʥʽש ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫ ʞᴇʥʽʥʜʝʛʽ 

ʟʝʨʪʪʝʫʣʝʨ ɹᴇʢʝʡʦʨʜʘ ʘʫʜʘʥʳʥʳש ʉʘʨʘʣʞʳʥ ʘʫʳʣʜʳץ ʦʢʨʫʛʽʥʽש çʄʠʨʘʩè ʰʘʨʫʘ ץʦʞʘʣʳסʳʥʳש 

ʘʫʤʘסʳʥʜʘ ɹʘʪʳʩ פʘʟʘץʩʪʘʥʥʳש ʰᴇʣʝʡʪʪʽ ʘʡʤʘסʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ʄʘʣ ʞʘʶʜʳש ᴅʩʝʨʽʥʝʥ 

ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʟʛʝʨʽʩʪʝʨʽʥ ʟʝʨʪʪʝʫ ʤʘʣ ʞʘʶ ץʘʨץʳʥʜʳʣʳסʳ ᴅʨʪװʨʣʽ 4 ʫʯʘʩʢʝʜʝ ʞװʨʛʽʟʽʣʜʽ: 



______                                         _________     Ȧəɡɑ ɞɆɖəɆɞɡɑɡӽɡ ӽɡɑɡɒɊɆɖɡ 
 

28 

 

 ץʫʯʘʩʢʝʣʝʨʽʥʜʝ ʤʘʣ ʞʘʶ. ɾʘʡʳʣʳʤʜʳ שʟ ʤʝʟʛʽʣʜʝʨʽʥʽװʳʥʜʳ ʪʘʧʪʘʫ, ʢᴇʢʪʝʤ, ʞʘʟ ʞᴅʥʝ ʢץʘʨץ

ʘʣץʘʧʪʘʨʜʳש ᴇʩʽʤʜʽʢʪʝʨ ʞʘʤʳʣסʳʩʳ ץʦʣʜʘʥʳʩʪʘסʳ ᴅʜʽʩʪʝʤʝʣʝʨʛʝ ʩᴅʡʢʝʩ ʟʝʨʪʪʝʣʜʽ.  

ᴆʩʽʤʜʽʢ ʩʳʥʘʤʘʣʘʨʳʥʘ ʘʛʨʦʭʠʤʠʷʣʳץ ʪʘʣʜʘʫ ɾᴅשʛʽʨ ʭʘʥ ʘʪʳʥʜʘסʳ ɹפɸʊʋ 

ʘʢʢʨʝʜʠʪʪʝʣʛʝʥ ʟʝʨʪʭʘʥʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ (1 ʩʫʨʝʪ). 

 

 

ʉʫʨʝʪ 1 ï ᴆʩʽʤʜʽʢ װʣʛʽʣʝʨʽʥʽש ʟʝʨʪʭʘʥʘʣʳץ ʪʘʣʜʘʫʣʘʨʳ 

 

ʅᴅʪʠʞʝʣʝʨ ʞᴅʥʝ ʪʘʣץʳʣʘʫ. ʂᴇʢʪʝʤʛʽ ʢʝʟʝשʜʝʛʽ ʙʘʨʣʳװ ץʰ ʫʯʘʩʢʝʜʝ (ʩᴅʫʽʨʜʽש ʘʷסʳʥʜʘ) 

ʵʬʝʤʝʨʣʝʨʤʝʥ ʙʽʨʛʝ ʥʝʛʽʟʛʽ ʜʦʤʠʥʘʥʪ Artemisia lerchiana ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʞʘʡʳʣʳʤʜʳץ 

ʞװʢʪʝʤʝ ʢװʰʝʡʛʝʥ ʩʘʡʳʥ ʰᴇʧ ʦʪʳʥʳײץ שʨʘʤʳʥʜʘסʳ ʦʥʳש ʤᴇʣʰʝʨʽ ʘʨʪʘ ʪװʩʝʜʽ. ʉʦʥʳʤʝʥ ʙʘʨʣʳץ 

ʫʯʘʩʢʝʣʝʨʜʝ ʢʝʟʜʝʩʫ ʞʠʽʣʽʛʽ 95-100% ʙʦʣסʘʥ ʢʝʟʜʝ, ץʘʨץʳʥʜʳ ʞװʢʪʝʤʝʩʽ ʙʘʨ ʞʘʡʳʣʳʤʜʘסʳ 

Artemisia lerchiana ʙײʪʘʣʘʨʳʥʳש ʩʘʥʳ ʤʘʫʩʳʤʜʳץ ʞʘʡʳʣʳʤ ʨʝʞʠʤʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ װʰ ʝʩʝ 

ʢᴇʧ. ʊʠʽʩʽʥʰʝ, ʪʦʣʳץ ʞװʢʪʝʤʝʩʽ ʙʘʨ ʫʯʘʩʢʝʜʝʛʽ ʞʫʩʘʥʥʳש ʞʦʙʘʣʳץ ʞʘʤʳʣסʳʩʳ (100% ʤʘʣ ʞʘʶ) 

  .ʘʨʳסʘʥʜʘ ʝʢʽ ʝʩʝ (40%) ʞʦסʘʨʘץ ʰ ʫʯʘʩʢʝʛʝ (20%)װ ʘʥסʘʣץ

ɹײʣ ʨʝʪʪʝ ʢᴇʢʪʝʤʛʽ ʢʝʟʝשʜʝ ʞװʢʪʝʤʝ ʢװʰʝʡʛʝʥ ʢʝʟʜʝ ʬʠʪʦʮʝʥʦʟʜʘʨʜʘסʳ ᴇʩʽʤʜʽʢʪʝʨʜʽש 

ʞʘʣʧʳ ʞʦʙʘʣʳץ ʞʘʤʳʣסʳʩʳ ʘʟʘʷʪʳʥʳʥ ʘʪʘʧ ᴇʪʢʝʥ ʞᴇʥ: ʢװʟʛʽ ʤʘʫʩʳʤʜʘ ʦʪʘʣʘʪʳʥ ʫʯʘʩʢʝʜʝ - 

80%, ʢᴇʢʪʝʤʛʽ ʤʘʫʩʳʤʜʘ ʦʪʘʣʘʪʳʥ ʞʘʡʳʣʳʤʜʘʨʜʳ ʧʘʡʜʘʣʘʥסʘʥ ʢʝʟʜʝ - 75% ʞᴅʥʝ ʘʫʳʣ 

ʰʘʨʫʘʰʳʣʳסʳ ʞʘʥʫʘʨʣʘʨʳʥʳש ʞʘʟסʳ ʞʘʡʳʣʳʤʳʥʜʘ 60%, ʦסʘʥ ʢᴇʟ ʞʝʪʢʽʟʽʣʜʽ (1 ʢʝʩʪʝ). 

 

ʂʝʩʪʝ 1 ï  ɹפʆ ʰᴇʣʝʡʪʪʽ ʘʡʤʘסʳʥʳש ʞʘʡʳʣʳʤʜʘʨʳʥ ʞʘʶʜʳש ʤʘʫʩʳʤʜʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ 

ʢʝʟʽʥʜʝ ʢᴇʢʪʝʤʛʽ ʤʘʫʩʳʤʜʘ ᴇʩʽʤʜʽʢʪʝʨ ʩʘʥʳ (ʜʘʥʘ/0,25 ʤ2) ʞᴅʥʝ ʢʝʟʜʝʩʫ ʞʠʽʣʽʛʽ (%)   

ᴆʩʽʤʜʽʢ ʪװʨʣʝʨʽ 

 ʳʥʜʳ ʤʘʣץʘʨפ

ʞʘʶ ʫʯʘʩʢʝʩʽ 

ʂᴇʢʪʝʤʛʽ ʤʘʣ 

ʞʘʡʳʣʘʪʳʥ 

ʫʯʘʩʢʝ 

ɾʘʟסʳ ʤʘʣ 

ʞʘʡʳʣʘʪʳʥ 

ʫʯʘʩʢʝ 

ʂװʟʛʽ ʤʘʣ 

ʞʘʡʳʣʘʪʳʥ 

ʫʯʘʩʢʝ 

ʉʘʥʳ*  ʂʝʟʜ.*  ʉʘʥʳ ʂʝʟʜ. ʉʘʥʳ ʂʝʟʜ. ʉʘʥʳ ʂʝʟʜ. 

1 2 3 4 5 6 7 8 9 

Kochia prostrata 0,25 20,00 0,60 35,00 0,40 38,00 0,75 41,50 

Artemisia lerchiana 9,50 95,00 5,50 98,00 6,75 97,00 4,40 100 

Artemisia austriaca 8,25 87,00 3,00 64,00 5,25 72,00 1,95 54,75 

Ceratocarpus 

arenarius 
11,00 97,25 5,00 75,00 7,50 80,00 4,80 72,85 

Chenopodium §lbum 0,15 21,25 0,10 20,75 0,12 21,00 0,07 20,00 
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1 2 3 4 5 6 7 8 9 

Poa bulbosa 5,50 76,00 4,70 70,00 5,00 72,00 4,50 68,00 

Tanacetum 

achilleifolium 
4,00 82,15 1,90 51,00 2,85 68,00 0,95 41,85 

Lipidium ptrfoliatum 2,20 40,00 1,00 48,00 1,75 45,00 0,75 50,50 

Gypsophila paniculata 1,65 55,00 1,05 65,00 1,20 60,00 0,94 70,25 

Polygonum aviculare 1,40 35,00 0,25 15,00 - - - - 

L§ppula squarr·sa 2,20 20,00 - - - - - - 

Thl§spi arv®nse 2,00 30,00 - - - - - - 

Ritill§ria 1,70 40,00 - - - - - - 

Alyssum 

Turkestanicum 
1,00 45,00 - - 0,75 15,00 - - 

Galium aparine 2,25 45,00 - - 1,00 20,00 - - 

Agropyron desertorum - - 1,20 45,00 1,20 40,00 1,35 51,65 

Stipa capillata 0,20 15,00 0,55 35,50 0,50 25,00 0,67 40,25 

Festuca valesiaca - - 1,25 42,00 1,20 35,00 1,32 52,77 

Leymus ramosus - - 0,50 30,75 0,45 25,25 0,55 34,95 

Poa bulbosa - - 1,70 60,00 1,50 57,00 1,85 65,45 

ʊϮʨʣʝʨʽʥʽϬ ʞʘʣʧʳ 

ʩʘʥʳ 
16 16 15 15 16 16 14 14 

* ʊϮʨʣʝʨʜʽϬ ʩʘʥʳ; * ʊϮʨʣʝʨʜʽϬ ʢʝʟʜʝʩʫʽ. 

 

ʇʘʡʜʘʣʘʥʫ ʨʝʞʠʤʽ ʵʬʝʤʝʨʣʝʨʜʽש ʢᴇʧʪʽʛʽʥʝ ʜʝ ᴅʩʝʨ ʝʪʝʜʽ. ɾʳʣ ʩʘʡʳʥסʳ ʵʬʝʤʝʨʣʽ ʜᴅʥʜʽ 

ʜʘץʳʣʜʘʨ Poa bulbosa, ʞʫʩʘʥ ʩʠʷץʪʳ, ʞװʢʪʝʤʝ ʢװʰʝʡʛʝʥ ʩʘʡʳʥ ʞʘʡʳʣʳʤ ʬʠʪʦʮʝʥʦʟʜʘʨʳʥʜʘסʳ 

 ʽʰʽʥʜʝ שʨʣʝʨʜʽװʘ ʪץʣʝʩʽʥ ʘʨʪʪʳʨʘʪʳʥ ʙʘʩװ ʰʝʡʛʝʥ ʩʘʡʳʥװʢʪʝʤʝ ʢװʣʝʩʽʥ ʘʨʪʪʳʨʘʜʳ (3-5 ʝʩʝ). ɾװ

Ceratocarpus arenarius ʞᴅʥʝ Tanacetum achilleifolium ʪװʨʣʝʨʽʥ ʘʪʘʧ ᴇʪʫʛʝ ʙʦʣʘʜʳ, ʦʣʘʨʜʳש ʩʘʥʳ 

ʙʘʩץʘ ʪᴅʞʽʨʠʙʝʣʽʢ ʫʯʘʩʢʝʣʝʨʛʝ ץʘʨʘסʘʥʜʘ 4-5 ʝʩʝ ʢᴇʧ. 

Festuca valesiaca ʞϮʢʪʝʤʝʥʽϬ ʞʦϤʘʨʳʣʘʫʳʥʘ ʪʝʨʽʩ ϸʩʝʨʽʥ ʪʠʛʽʟʝʜʽ. ʐᴇʧ ʦʪʳʥʜʘסʳ 

Festuca valesiacaװʣʝʩʽ ʜᴅʨʝʞʝʩʽʥʽש ʞװʢʪʝʤʝ ʤᴇʣʰʝʨʽʥʝ ʪʽʢʝʣʝʡ ʪᴅʫʝʣʜʽʣʽʛʽ ʘʡץʳʥ ʢᴇʨʽʥʝʜʽ. 

ɾװʢʪʝʤʝ ʢװʰʝʡʛʝʥ ʩʘʡʳʥ ʦʩʳ ʪװʨʜʽש ʩʘʥʳ ʤʝʥ ʢʝʟʜʝʩʫʽ ʘʟʘʷʜʳ.Festuca valesiaca ʤʘʫʩʳʤʜʳץ 

ʧʘʡʜʘʣʘʥʫ ʨʝʞʠʤʽʥʜʝ 3,07-1,43 ʘʨʘʣʳסʳʥʜʘ ʢʝʟʜʝʩʝʜʽ, ʘʣ ץʘʨץʳʥʜʳ ʧʘʡʜʘʣʘʥʫ ʨʝʞʠʤʽʥʜʝ ʙײʣ 

ʢᴇʨʩʝʪʢʽʰ 0 ʤᴅʥʽʥ ײץʨʘʡʜʳ. 

ʄʘʫʩʳʤ ʘʡʳʥʳש ʦʨʪʘʩʳʥʜʘ ʢᴇʢʪʝʤʛʽ ʞᴅʥʝ ʞʘʟסʳ ʞʘʡʳʣʳʤʜʘʨʜʳש ʝʢʽ ץʘʙʘʪʳ ʙʘʡץʘʣʘʜʳ: 

 ʘ ʠʝ ʞᴅʥʝ ʩʠʨʝʢ ʪʝ ʙʦʣʩʘ Agropyron desertorumץץʘʙʘʪʪʘ Stipa capillata ʙʘʩʳʤʜʳץ ʛʽ 27-39 ʩʤשʩʪʽװ

ʢʝʟʜʝʩʝʜʽ; ʘʣ ʘʩʪʳסשʳ 10-12 ʩʤ ץʘʙʘʪʪʳ ʞʦʙʘʣʳץ ʞʘʤʳʣסʳʩʳ 35% Artemisia lerchiana ײץʨʘʡʜʳ. 

ʂװʟʛʽ ʤʘʫʩʳʤʜʳץ ʞʘʡʳʣʳʤ ʫʯʘʩʢʝʩʽʥʜʝ Artemisia lerchiana ʞᴅʥʝ Artemisia austriaca 

ʪװʨʣʝʨʽ Kochia prostrata ʪװʨʽʤʝʥ ʙʽʨʛʝ ʙʠʽʢʪʽʛʽ 38-45 ʩʤ ʙʽʨץʘʙʘʪʪʳ ʙʽʨʣʝʩʪʽʢ ײץʨʘʡʜʳ, ʦʣʘʨʜʳש 

ʞʘʣʧʳ ʞʦʙʘʣʳץ ʞʘʤʳʣסʳʩʳ 40% ʜʝʡʽʥ ʘʨʪʘʜʳ.  

 ʳʥ ʝʤʝʩ, Artemisia lerchiana ʞᴅʥʝ Artemisiaץʘʙʘʪʪʘʨʳ ʘʡץ ʳʥʜʳ ʞʘʡʳʣʳʤ ʫʯʘʩʢʝʩʽʥʜʝץʘʨפ

austriaca ʞʦʙʘʣʳץ ʞʘʤʳʣסʳʩʳ ʰᴇʧ ʦʪʳʥʳש ʦʨʪʘʰʘ ʙʠʽʢʪʽʛʽ 16-18 ʩʤ ʙʦʣסʘʥ ʢʝʟʜʝ 50% ʜʝʡʽʥ 

ʘʨʪʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʙʘʨʣʳץ ʪᴇʨʪ ʫʯʘʩʢʝʜʝʛʽ ʞʘʣʧʳ ʞʦʙʘʣʳץ ʞʘʤʳʣסʳ ʘʥʳץ ʙʘʡץʘʣʤʘʡʜʳ, 

ʙײʣ ʙʘʩץʘ ʪװʨʣʝʨʜʽש ʩʠʨʝʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʞʫʩʘʥʥʳש ᴇʩʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ. ʆʩʳ ʢʝʟʝשʛʝ ʜʝʡʽʥ 

ʙʘʨʣʳץ ʫʯʘʩʢʝʣʝʨʜʝʛʽ ʵʬʝʤʝʨʣʝʨ ʰᴇʧ ʦʪʳ ײץʨʘʤʳʥʘʥ ʰʳסʳʧ ץʘʣʜʳ. 

ʉʦסשʳ 10 ʞʳʣ ʽʰʽʥʜʝ ʤʘʣ ץʘʨץʳʥʜʳ ʞʘʡʳʣʘʪʳʥ ʞʘʡʳʣʳʤ ʫʯʘʩʢʝʩʽʥʜʝ ᴅʜʝʪʪʝʛʽ ʜᴅʥʜʽ 

ʜʘץʳʣʜʘʨ (Stipa, Festuca ʞᴅʥʝ ʙʘʩץʘʣʘʨʳ) ʞʦץ, Agropyron desertorum ʪʝʢ ʙʽʨʥʝʰʝ ʜʘʥʘʜʘ 

ʢʝʟʜʝʩʝʜʽ.  

ʄײʥʜʘסʳ ʬʣʦʨʠʩʪʠʢʘʣʳץ ʘʣʫʘʥ ʪװʨʣʽʣʽʢ 16 ʪװʨʜʽ (ʥʝʛʽʟʛʽʣʝʨʽʥ) ײץʨʘʡʜʳ, ʦʣʘʨʜʳש 

ʘʨʘʩʳʥʜʘ ʥʝʛʽʟʽʥʝʥ ʘʟ ʞʝʣʽʥʝʪʽʥ ʞᴅʥʝ ʘʨʘʤʰᴇʧ ʪװʨʣʝʨʽʥʝʥ (Artemisia austriaca, Alyssum 

turkestanicum, Chenopodium album, Ceratocarpus arenarius ʞᴅʥʝ ʪ.ʙ.) ʪײʨʘʪʳʥ ʪװʨʣʽ ʰᴇʧʪʝʨʜʽש 

ᴇʢʽʣʜʝʨʽ ʙʘʨ ʝʢʝʥʽʥ ʘʪʘʧ ᴇʪʢʝʥ ʞᴇʥ. 

ʂᴇʢʪʝʤ, ʞʘʟ ʞᴅʥʝ ʢװʟ ʤʝʟʛʽʣʜʝʨʽʥʜʝ ʞʘʡʳʣʳʤʜʳץ ʫʯʘʩʢʝʜʝ ᴇʩʽʤʜʽʢʪʝʨʜʽ14-16 ש ʰʘץʪʳ ʪװʨʽ 

(ʥʝʛʽʟʛʽʣʝʨʽ) ʞʠʽ ʢʝʟʜʝʩʝʜʽ. ɹײʣ ʞʝʨʣʝʨʜʝ ʢᴇʧʞʳʣʜʳץ ʜᴅʥʜʽ ʜʘץʳʣʜʘʨ (Stipa capillata, Agropyron 

desertorum, Leymus ramosus) ʢᴇʙʽʨʝʢ ʢʝʟʜʝʩʝʜʽ. 
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ɹʘʨʣʳץ ʪᴇʨʪ ʫʯʘʩʢʝʜʝ ʢᴇʢʪʝʤʛʽ ʢʝʟʝשʜʝ ʵʬʝʤʝʨʣʝʨ ץʘʫʣʘʧ ᴇʩʝʜʽ. ʋʯʘʩʢʝʣʝʨ ʘʨʘʩʳʥʜʘסʳ 

ʬʣʦʨʠʩʪʠʢʘʣʳץײ ץʩʘʩʪʳץʪʳ ʙʘסʘʣʘʫ ʜʝʨʝʢʪʝʨʽ ʤʘʣ ʢᴇʧ ʞʘʡʳʣʘʪʳʥ ʞʘʡʳʣʳʤʜʘʨ ʙʽʨ-ʙʽʨʽʥʝ ʝש 

 ʘʥ ʫʯʘʩʢʝʣʝʨסʘʪʪʳ ʪʘʧʪʘʣץ ʘʥ ʞᴅʥʝסʝʢʝʥʽʥ, ʘʣ ʘʟ ʪʘʧʪʘʣ (ʢʦʵʬʬʠʮʠʝʥʪʽ 66,1% ץʩʘʩʪʳץײ) ʩʘʩץײ

ʘʨʘʩʳʥʜʘסʳ ץײʩʘʩʪʳץ ʘʟ ʝʢʝʥʽʥ (53,06%) ʢᴇʨʩʝʪʝʜʽ.  

ɾʘʡʳʣʳʤʜʳץ ʞʝʨʣʝʨ ʢᴇʢʪʝʤʛʽ ʢʝʟʝשʜʝ ʪװʨ ײץʨʘʤʳ ʙʦʡʳʥʰʘ ʜʘ ᴅʨʪװʨʣʽ ʙʦʣʘʜʳ. פʘʨץʳʥʜʳ 

ʞʘʡʳʣʳʤʜʘʨʜʘ ʢᴇʢʪʝʤʛʽ ʢʝʟʝשʜʝ ʵʬʝʤʝʨʣʝʨʜʽ (ʙʘʜʘʥʘʣʳ ץʦשʳʨʙʘʩ) ʝʩʢʝʨʛʝʥʜʝ, ʪװʨʣʝʨʜʽש ʩʘʥʳ 

16 ʤᴅʥʽʥʽש ʜʝשʛʝʡʽʥʜʝ ʙʦʣʜʳ. פʘʨץʳʥʜʳ ʞʘʡʳʣʳʤʜʘסʳ ʞʘʡʳʣʳʤʜʘʨʜʳש ʰᴇʧ ʦʪʳʥʜʘ ʥʝʛʽʟʽʥʝʥ 

ʘʟ ʞʝʣʽʥʝʪʽʥ ʙʘסʘ ʞʝʪʧʝʩ ᴇʩʽʤʜʽʢʪʝʨ ʙʘʨ. 

Artemisia lerchiana, Artemisia austriaca, Ceratocarpus arenarius, Chenopodium §lbum, Poa 

bulbosa, Tanacetum achilleifolium, Lipidium ptrfoliatum, Gypsophila paniculata ᴇʩʽʤʜʽʢʪʝʨʽ ʤʦʣʳʥʘʥ 

ʢʝʟʜʝʩʝʜʽ. ʉʦʥʜʘʡ-ʘץ ʘʨʘʤʰᴇʧʪʝʨʜʝʥ ʊhl§spi arv®nse, Ritill§ria, Alyssum Turkestanicum, Galium 

aparine ʢᴇʙʽʨʝʢ ʙʘʡץʘʣʘʜʳ. Polygonum aviculare, L§ppula squarr·sa Ϻʩʽʤʜʽʢʪʝʨʽ Ϩʘʣʳʧʪʳ 

ʤϺʣʰʝʨʜʝ Ϻʩʝʪʽʥʽ ʙʘʡϨʘʣʜʳ. 

 ,ʳʥʜʳ ʤʘʣ ʞʘʶ ʥᴅʪʠʞʝʩʽʥʜʝ Kochia prostrata, Festuca valesiaca, Leymus ramosusץʘʨפ

Koeleria cristata, Agropyron desertorum ʩʠʷϨʪʳ ʤʘʣ ʘʟʳϤʳ ʨʝʪʽʥʜʝ ʝϬ Ϩϰʥʜʳ Ϻʩʽʤʜʽʢʪʝʨ ʰϺʧ 

ʦʪʳʥʳϬ Ϩϰʨʘʤʳʥʘʥ ʞʦʡʳʣʳʧ ʢʝʪʢʝʥ. פʘʨץʳʥʜʳ ʞʘʡʳʣʳʤʜʘ T¼lipa ʵʬʝʤʝʨʽ ʜʝ Ϻʩʧʝʡʜʽ. 

 ʽʰʽʥʜʝ Poa bulbosa ʞᴅʥʝ Ritill§ria ʢᴇʧ שʳʥʜʳ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʞʘʡʳʣʳʤʜʘʨʜʳ ʵʬʝʤʝʨʣʝʨʜʽץʘʨפ

ʤϺʣʰʝʨʜʝ ᴇʩʝʜʽ. 

ɿʝʨʪʪʝʫʣʝʨʜʝ ʢᴇʢʪʝʤ, ʞʘʟ ʞᴅʥʝ ʢװʟ ʤʘʫʩʳʤʜʘʨʳʥʳש ʞʘʡʳʣʳʤʜʘʨʳʥʜʘ, ʩʦʥʜʘʡ-ʘץ ʤʘʫʩʳʤ 

ʽʰʽʥʜʝʛʽ ʞʘʡʳʣʳʤʜʳץ ʫʯʘʩʢʝʣʝʨʜʝ ʩʘʧʘʣʳ ײץʨʘʤʳ ʘʥʳסʳʨʘץ ʙʘʡץʘʣʜʳ. ɸʡʪʘʨ ʙʦʣʩʘץ, 

ʞʘʡʳʣʳʤʜʘʨ ʢᴇʢʪʝʤʜʝ, ʞʘʟʜʘ ʞᴅʥʝ ʢװʟʜʝ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʫʯʘʩʢʝʣʝʨʜʝ Agropyron desertorum, 

Stipa capillata, Festuca valesiaca, Leymus ramosus, Koeleria cristata ʞᴅʥʝ Kochia prostrata ʩʠʷץʪʳ 

ʝײץ שʥʜʳ ʜᴅʥʜʽ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʢᴇʧ ʝʢʝʥʽ ʙʘʡϨʘʣʘʜʳ.  

ɾʘʟסʳ ʢʝʟʝשʜʝ ʞʘʡʳʣʳʤʜʳץ ʬʠʪʦʮʝʥʦʟʜʘʨʜʳש ʩʘʥʜʳץ-ʩʘʧʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

ʞʘʡʳʣʳʤʜʘʨʜʘ ʤʘʣ ʞʘʶ ʪʝʭʥʦʣʦʛʠʷʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʜʳ. ɾʘʟסʳ ʢʝʟʝשʜʝ ʰᴇʧ ʦʪʳʥʘʥ 

ʵʬʝʤʝʨʣʝʨ ʤʝʥ ʵʬʝʤʝʨʦʠʜʪʘʨʜʳש ʞʦסʘʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʞʘʡʳʣʳʤʜʳץ ʵʢʦʞװʡʝ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש 

ʪװʨ ʩʘʥʳ ʙʽʨʰʘʤʘ ʪᴇʤʝʥʜʝʜʽ. ɹײʣ ʨʝʪʪʝ ʤʘʣ ץʘʨץʳʥʜʳ ʞʘʡʳʣʘʪʳʥ ʫʯʘʩʢʝʜʝ ʞᴅʥʝ ʞʘʟסʳ 

ʤʘʫʩʳʤʜʳץ ʞʘʡʳʣʳʤ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʫʯʘʩʢʝʜʝ ʪװʨʣʝʨ ʩʘʥʳ ʙʽʨʜʝʡ, ʷסʥʠ 12.  

ʊװʨʣʝʨʜʽש ʘʟʜʳסʳʥʘ ץʘʨʘʤʘʩʪʘʥ (11) ʢᴇʢʪʝʤʛʽ-ʢװʟʛʽ ʤʘʫʩʳʤʜʳץ ʞʘʡʳʣʳʤʜʘ ʞʘʟסʳ 

ʤʘʫʩʳʤʜʘ ʞʝʤʰᴇʧʪʽʢ ʞᴅʥʝ ײץʥʘʨʣʳʣʳץ ʪײʨסʳʩʳʥʘʥ ʝײץ שʥʜʳ ᴇʩʽʤʜʽʢʪʝʨ ʩʘץʪʘʣʜʳ.  

ʄʘʫʩʳʤ ʽʰʽʥʜʝʛʽ ʞʘʡʳʣʳʤʜʳץ ʫʯʘʩʢʝʣʝʨʜʝʛʽ ʪװʨ ײץʨʘʤʳ ʥʝʛʽʟʛʽ ʫʯʘʩʢʝʣʝʨ ʜʝשʛʝʡʽʥʜʝ 

ʙʦʣʜʳ ʞᴅʥʝ 11-12 ʪװʨʜʽ ײץʨʘʜʳ. 

ʐʘʤʘʜʘʥ ʪʳʩ ץʘʨץʳʥʜʳ ʞװʢʪʝʤʝ ʥᴅʪʠʞʝʩʽʥʜʝ ʞʘʡʳʣʳʤ ʫʯʘʩʢʝʣʝʨʽʥʜʝ ʤʘʣ ʢᴇʧ 

ʞʘʡʳʣʘʪʳʥ ʪʦʟסʘʥ ʫʯʘʩʢʝʣʝʨ ʧʘʡʜʘ ʙʦʣʘʜʳ, ʙײʣ ᴅʩʽʨʝʩʝ ʞʘʟ ʤʝʟʛʽʣʽʥʜʝ ʘʡץʳʥ ʢᴇʨʽʥʝʜʽ. 

ᴆʩʽʤʜʽʢʪʝʨʜʽש ʪʦʟסʘʥ ʫʯʘʩʢʝʣʝʨʽʥʜʝ ʥʝʛʽʟʽʥʝʥ Artemisia lerchiana ʙʘʩʳʤʜʳץץʘ ʠʝ. ʉʦʥʳʤʝʥ ץʘʪʘʨ 

ʤʘʣ ץʘʨץʳʥʜʳ ʞʘʡʳʣʘʪʳʥ ʞʘʡʳʳʤʜʘʨʜʘ Alhagi pseudalhagi, Euph·rbia, Anabasis aphylla, 

Xanthium strumarium, Datura ʩʠʷϨʪʳ ʜʠʛʨʝʩʩʠʷʥʳϬ ʠʥʜʠʢʘʪʦʨ-Ϻʩʽʤʜʽʢʪʝʨʽ ʙʘʨ. ɾʘʡʳʣʳʤʜʘ 

ʥʝʛʽʟʽʥʝʥ Anʘbasis ʞϸʥʝ Euphʦrbia ʤʦʜʠʬʠʢʘʮʠʷʣʘʥסʘʥ ᴇʩʽʤʜʽʢʪʝʨʽ ʙʘʩʳʤ, ʙײʣ ʞʘʡʳʣʳʤʜʳץ 

ʜʠʛʨʝʩʩʠʷʥʳש ʞʦסʘʨʳ ʝʢʝʥʽʥ ʥʝʤʝʩʝ ʞʘʡʳʣʳʤʜʘʨʜʳץ שʘʪʪʳ ʪʘʧʪʘʣסʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ. 

ʂᴇʢʪʝʤʛʽ ʤʘʫʩʳʤʜʳץ ʞʘʡʳʣʳʤʜʘʨʜʘסʳ ʞʦʙʘʣʳץ ʞʘʤʳʣסʳ ʢᴇʢʪʝʤʜʝ, ʞʘʟʜʘ ʞᴅʥʝ ʢװʟʜʝ 

ʪʠʽʩʽʥʰʝ 60-85% ײץʨʘʜʳ, ʘʣ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʜʘ, ʷסʥʠ ʤʘʣ ץʘʨץʳʥʜʳ ʞʘʡʳʣʘʪʳʥ ᴇʨʽʩʪʝʨʜʝ ʙײʣ 

ʢᴇʨʩʝʪʢʽʰ ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥ ʙʦʣʜʳ ʞᴅʥʝ 40% ײץʨʘʜʳ.  

ʂᴇʢʪʝʤ ʤʝʟʛʽʣʽʥʜʝ ʤʘʫʩʳʤ ʽʰʽʥʜʝʛʽ ʞʘʡʳʣʳʤʜʳץ ʫʯʘʩʢʝʣʝʨʜʽש ʞʦʙʘʣʳץ ʞʘʤʳʣסʳʩʳ  

70-80% ʜʝשʛʝʡʽʥʜʝ ʙʦʣʜʳ. 

ɾʘʟʜʘ ʰᴇʧ ʦʪʳʥʜʘסʳ ʪװʨʣʝʨ ʙʠʽʢʪʝʧ, ʢᴇʙʝʡʛʝʥ ʩʘʡʳʥ ʞʘʡʳʣʳʤʜʘʨʜʳש ʞʦʙʘʣʳץ 

ʞʘʤʳʣסʳʩʳ ᴇʩʝ ʙʘʩʪʘʜʳ. ɿʝʨʪʪʝʫ ʜʝʨʝʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ, ʞʘʟסʳ ʢʝʟʝשʜʝ ʤʘʫʩʳʤʜʳץ 

ʞʘʡʳʣʳʤʜʘʨʜʘסʳ ʞʦʙʘʣʳץ ʞʘʤʳʣסʳ ʢᴇʢʪʝʤʛʽ ʢʝʟʝשʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʪʠʽʩʽʥʰʝ 65% ʞᴅʥʝ 85% 

ʜʝʡʽʥ ᴇʩʪʽ. ᴆʩʽʤʜʽʢʪʝʨʜʽש ʞʦʙʘʣʳץ ʞʘʤʳʣסʳʩʳʥʳץײ שʩʘʩ ʢᴇʨʽʥʽʩʽʥ ʙʽʟ ʤʘʫʩʳʤ ʽʰʽʥʜʝʛʽ ʞʘʡʳʣʳʤ 

ʫʯʘʩʢʝʣʝʨʽʥʜʝ ʜʝ ʙʘʡץʘʜʳץ, ʤײʥʜʘסʳ ʞʘʡʳʣʳʤ ʰᴇʧ ʦʪʳʥʳש ʞʦʙʘʣʳץ ʞʘʤʳʣסʳʩʳ 67-88% ʜʝʡʽʥ 

ᴇʩʪʽ. ɸʣʘʡʜʘ ʦʩʳ ʝʢʽ ʥײʩץʘʜʘ ʬʠʪʦʮʝʥʦʟʜʘʨʜʘ ᴇʩʝʪʽʥ ᴇʩʽʤʜʽʢ ʪװʨʣʝʨʽʥʽש ʩʘʥʳ 11-12 ʜʝʡʽʥ ʘʟʘʡʜʳ, 

ʙײʣ ʢᴇʢʪʝʤʛʽ ʢʝʟʝשʜʝ ʰᴇʧ ʦʪʳʥʳש ʝʜᴅʫʽʨ ʙᴇʣʽʛʽʥ ײץʨʘʡʪʳʥ ʵʬʝʤʝʨʣʝʨ ʤʝʥ ʵʬʝʤʝʨʦʠʜʪʘʨ ʞʘʟסʳ 

ʢʝʟʝשʜʝ ʜʘʤʫ ʮʠʢʣʳʥ ʘʷץʪʘʧ, ʦʣʘʨʜʳש ʢᴇʧ ʙᴇʣʽʛʽ ʰᴇʧ ʦʪʳ ײץʨʘʤʳʥʘʥ ʞʦʡʳʣʘʪʳʥʜʳסʳʤʝʥ 

ʪװʩʽʥʜʽʨʽʣʝʜʽ. 

 ʳʩʳ 45%סʞʘʤʳʣ ץʞʦʙʘʣʳ שʘʩʳʥʳץʩײʳʣʘʫ ʥץʳʥʜʳ ʤʘʣ ʞʘʡʳʣʘʪʳʥ ʞʘʡʳʣʳʤʜʘʨʜʘ ʙʘץʘʨפ

 שʨʣʝʨʽʥʽװʘʜʘ ᴇʩʝʪʽʥ ᴇʩʽʤʜʽʢ ʪץʩײʣ ʥײɹ .ץʘʥʜʘ 5% ʘʨʪʳסʘʨʘץ ʽʥʝשʣ ʢᴇʢʪʝʤʛʽ ʟʝʨʪʪʝʫ ʢʝʟʝײʨʘʜʳ, ʙײץ
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ʩʘʥʳʥʳש ʢᴇʨʩʝʪʢʽʰʽ ʙʦʡʳʥʰʘ, ʩʦʥʜʘʡ-ʘץ ʤʘʫʩʳʤʜʳץ ʞʘʡʳʣʳʤʜʘʨʜʘ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʽʨʥʝʰʝ 

ʪװʨʽʥʽש ʰᴇʧ ʦʪʳʥʳײץ שʨʘʤʳʥʘʥ ʞʦץ ʙʦʣʳʧ ʢʝʪʫʽ ʙʘʡץʘʣʳʧ, ʥᴅʪʠʞʝʩʽʥʜʝ 12 ʪװʨʜʽ ײץʨʘʜʳ (2 

ʩʫʨʝʪ). 

 

 

ʉʫʨʝʪ 2 ï ɾʘʡʳʣʳʤʜʘʨʜʳש ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʙʠʦʤʝʪʨʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨʽ 

 

ɾʘʡʳʣʳʤʜʘʨʜʳש ʞʘʡ-ʢװʡʽʥ ʩʠʧʘʪʪʘʡʪʳʥ ʤʘשʳʟʜʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʙʽʨʽ ʞʘʡʳʣʳʤ 

ʘʣץʘʧʪʘʨʳʥʳש ʰᴇʧ ʦʪʳʥʳש ʙʠʽʢʪʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ʂᴇʢʪʝʤʛʽ ʤʘʫʩʳʤʜʘסʳ ʟʝʨʪʪʝʫʣʝʨʜʝ ʰᴇʧ ʦʪʳʥʳש ʝש ʘʣʘʩʘ ʙʠʽʢʪʽʛʽ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʜʘ, 

ʷסʥʠ ʤʘʣ ץʘʨץʳʥʜʳ ʞʘʡʳʣʘʪʳʥ ʞʘʡʳʣʳʤʜʘʨʜʘ ʪʽʨʢʝʣʜʽ ʞᴅʥʝ 21,00 ʩʤ ײץʨʘʜʳ. ʄʘʫʩʳʤʜʳץ 

ʞʘʡʳʣʳʤʜʘʨʜʘסʳ ʞᴅʥʝ ʤʘʫʩʳʤ ʽʰʽʥʜʝʛʽ ʞʘʡʳʣʳʤʜʳץ ʫʯʘʩʢʝʣʝʨʜʝʛʽ ʙײʣ ʢᴇʨʩʝʪʢʽʰ ʙʘץʳʣʘʫ 

ʥײʩץʘʩʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 11,75-13,10 ʩʤ ʞʦסʘʨʳ ʙʦʣʜʳ. ɽש ʙʠʽʢ ʰᴇʧ ʦʪʳ (31,40 ʩʤ) ʢװʟʛʽ 

ʤʘʫʩʳʤ ʽʰʽʥʜʝʛʽ ʞʘʡʳʣʳʤʜʳץ ʫʯʘʩʢʝʣʝʨʜʝʛʽ ʟʝʨʪʪʝʫ ʥײʩץʘʩʳʥʘʥ ʘʣʳʥʜʳ. 

ɾʘʟסʳ ʢʝʟʝשʜʝ ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨʜʝ ʤʘʫʩʳʤʜʳץ ʞᴅʥʝ ʤʘʫʩʳʤ ʽʰʽʥʜʝʛʽ 

ʞʘʡʳʣʳʤʜʘʨʳʥʜʘ ʞװʢʪʝʤʝ ʘʟʘʡסʘʥ ʢʝʟʜʝ ʞʘʡʳʣʳʤ ʰᴇʧ ʦʪʳ ʙʠʽʢʪʝʡ ʪװʩʪʽ. ɸʡʪʘʣʳץ, ʙʘץʳʣʘʫ 

ʥײʩץʘʩʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʤʘʫʩʳʤʜʳץ ʞʘʡʳʣʳʩʪʘסʳ ʰᴇʧ ʦʪʳʥʳש ʙʠʽʢʪʽʛʽ (ʢᴇʢʪʝʤ, ʞʘʟ ʞᴅʥʝ 

ʢװʟ) 20,45% ʞᴅʥʝ 62,50% ʞʦסʘʨʳ ʙʦʣʜʳ ʞᴅʥʝ 26,50 ʩʤ ʞᴅʥʝ 35,75 ʩʤ ײץʨʘʜʳ. ʄʘʫʩʳʤ ʽʰʽʥʜʝʛʽ 

ʞʘʡʳʣʳʤʜʳץ ʫʯʘʩʢʝʣʝʨʜʝ ʤʘʣ ʞʘʶ ʢʝʟʽʥʜʝ ʰᴇʧ ʦʪʳʥʳש ʙʠʽʢʪʽʛʽ 27,75-37,25 ʩʤ-ʛʝ ʞʝʪʽʧ, 

ʙʘץʳʣʘʫʜʘʥ (ץʘʨץʳʥʜʳ ʤʘʣ ʞʘʶ) 5,75-15,25 ʩʤ ʥʝʤʝʩʝ 26,14-69,32% ʘʩʳʧ ʪװʩʪʽ. 

ʂװʟʛʽ ʢʝʟʝשʜʝ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʠʽʢʪʽʛʽ ʞʘʡʳʣʳʤʜʘʨʜʘ ʤʘʣ ʞʘʶ ʪʝʭʥʦʣʦʛʠʷʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 

ʙʦʣʜʳ. ʉʦʥʳʤʝʥ, ʝש ʪᴇʤʝʥʛʽ ʰᴇʧ ʦʪʳ 14,70 ʩʤ ײץʨʘʜʳ, ʙײʣ ʢᴇʨʩʝʪʢʽʰ ʤʘʣʜʳ ץʘʨץʳʥʜʳ ʞʘʶ 

ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʘʥ ʘʣʳʥʜʳ. ʂᴇʢʪʝʤʛʽ, ʞʘʟסʳ ʞᴅʥʝ ʢװʟʛʽ 

ʤʘʫʩʳʤʜʳץ ʞʘʡʳʣʳʤʜʘʨʜʘ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʰᴇʧ ʦʪʳ 7,30-11,60 ʩʤ ʞʦסʘʨʳ 

ʙʦʣʜʳ. ɽש ʙʠʽʢ ʰᴇʧ ʦʪʳ (26,30 ʩʤ) ʪʝʢ ʢװʟʛʽ ʤʘʫʩʳʤʜʘ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʤʘʫʩʳʤʜʳץ 

ʞʘʡʳʣʳʤʜʘʨʜʘ ץʘʣʳʧʪʘʩʪʳ. ʄʘʫʩʳʤ ʽʰʽʥʜʝ ʞʘʡʳʣʳʤʜʳץ ʫʯʘʩʢʝʣʝʨʜʽ ʧʘʡʜʘʣʘʥʫ 19,40-28,50 ʩʤ 

ʜʝשʛʝʡʽʥʜʝ ʞʘʡʳʣʳʤʜʳץ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʰᴇʧ ʦʪʳʥ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ, ʙײʣ ʙʘץʳʣʘʫʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ 4,70-13,80 ʩʤ ʞʦסʘʨʳ. 

ɾʘʡʳʣʳʤʜʘʨʜʳש ʝש ʤʘשʳʟʜʳ ʩʘʧʘʣʳץ ʢᴇʨʩʝʪʢʽʰʽ, ʷסʥʠ ʞʘʩʳʣ ʤʘʩʩʘʥʳש ʪװʩʽʤʜʽʣʽʛʽ 

ʟʝʨʪʪʝʫʣʝʨʜʝ ʤʘʫʩʳʤʜʳץ ʞᴅʥʝ ʤʘʫʩʳʤ ʽʰʽʥʜʝʛʽ ʞʘʡʳʣʳʤʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʘ 

ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ. ɾʘʩʳʣ ʤʘʩʩʘ ʪװʩʽʤʜʽʣʽʛʽʥʽש ʝש ʪᴇʤʝʥʛʽ ʢᴇʨʩʝʪʢʽʰʽ (0,37 ʪ/ʛʘ) ץʘʨץʳʥʜʳ ʤʘʣ 

ʞʘʶ ʞʘʡʳʣʳʤʜʘʨʳʥʜʘ ʙʘץʳʣʘʫ ʥײʩץʘʩʳʥʜʘ ײץʨʘʜʳ, ʘʣ ʤʘʫʩʳʤʜʳץ ʤʘʣ ʞʘʶ ʢʝʟʽʥʜʝ 

ʞʘʡʳʣʳʤʜʘʨסʘ ʪװʩʝʪʽʥ ʞװʢʪʝʤʝʥʽש ʘʟʘʶʳ ʞʘʡʳʣʳʤʜʘʨʜʘסʳ ʰᴇʧ ʦʪʳʥʳש ʪװʩʽʤʜʽʣʽʛʽʥ 0,17 ʪ/ʛʘ 

(ʞʘʟ ʤʝʟʛʽʣʽʥʜʝʛʽ ʞʘʡʳʣʳʤ ʪװʩʽʤʜʽʣʽʛʽ 0,54 ʪ/ʛʘ); 0,33 ʪ/ʛʘ (ʢᴇʢʪʝʤʛʽ ʤʘʫʩʳʤʜʳץ ʞʘʡʳʣʳʤʥʳש 

ʪװʩʽʤʜʽʣʽʛʽ 0,54 ʪ/ʛʘ); ʞᴅʥʝ ʪʠʽʩʽʥʰʝ 0,42 ʪ/ʛʘ (ʤʘʫʩʳʤʜʳץ ʞʘʡʳʣʳʤʜʘʨ ʢװʟʛʽ ᴇʥʽʤʜʽʣʽʛʽ 0,79 ʪ/ʛʘ) 

ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄʘʫʩʳʤ ʽʰʽʥʜʝʛʽ ʞʘʡʳʣʳʤ ʫʯʘʩʢʝʣʝʨʽʥʜʝʛʽ ʞʘʩʳʣ ʤʘʩʩʘ ʪװʩʽʤʽ 

ʢᴇʢʪʝʤʜʝ 0,72 ʪ/ʛʘ, ʞʘʟʜʘ 0,55 ʪ/ʛʘ ʞᴅʥʝ ʢװʟʜʝ 0,82 ʪ/ʛʘ ײץʨʘʜʳ, ʤʘʫʩʳʤ ʽʰʽʥʜʝʛʽ ʞʘʡʳʣʳʤ 

ʫʯʘʩʢʝʣʝʨʽʥ ʧʘʡʜʘʣʘʥʫ, ʙʘץʳʣʘʫʤʝʥ, ʷסʥʠ ץʘʨץʳʥʜʳ ʤʘʣ ʞʘʶ ʪʝʭʥʦʣʦʛʠʷʩʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, 

ʞʘʡʳʣʳʤʥʳש ʞʘʩʳʣ ʤʘʩʩʘ ʪװʩʽʤʽʥ 0,18; 0,35 ʞᴅʥʝ 0,45 ʪ/ʛʘ ʘʨʪʪʳʨʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʪʽ (3 ʩʫʨʝʪ). 
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ᴇʥʽʤʜʽʣʽʛʽ 

 

ɿʝʨʪʪʝʫ ʜʝʨʝʢʪʝʨʽ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʞʘʡʳʣʳʤʜʳץ ʰᴇʧ ʦʪʳʥʳש ʘʟʳץʪʳץ ʞᴅʥʝ ʵʥʝʨʛʠʷʣʳץ-

ʧʨʦʪʝʠʥʜʽʢ ײץʥʜʳʣʳסʳ ʤʘʣ ʞʘʶ ʪʝʭʥʦʣʦʛʠʷʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʜʳ. ɾʘʡʳʣʳʤʜʘʨʜʳ ʢᴇʢʪʝʤ, 

ʞʘʟ ʞᴅʥʝ ʢװʟ ʤʘʫʩʳʤʜʘʨʳʥʜʘ ʧʘʡʜʘʣʘʥʫ ʟʝʨʪʪʝʫʣʝʨʽʥʜʝ ʞʘʟסʳ ʤʘʫʩʳʤʜʘ ʰᴇʧ ʦʪʳʥʳש ʘʟʳץʪʳץ 

ʙʽʨʣʽʢʪʝʨʽʥʽש ʞʠʳʤʳ 0,10, 0,14 ʞᴅʥʝ 0,17 ʪ/ʛʘ ײץʨʘʜʳ. פʘʨץʳʥʜʳ ʤʘʣ ʞʘʶ ʝʩʝʙʽʥʝʥ ʞװʢʪʝʤʝ 

 ᴇʥʽʤʜʽʣʽʛʽ 0,05 ʪ/ʛʘ שʳʤʳ ʞᴇʥʽʥʝʥ ʞʘʡʳʣʳʤ ʮʝʥʦʟʳʥʳסʰʳ שʘʥ ʢʝʟʜʝ ʞʝʤʰᴇʧ ʙʽʨʣʽʢʪʝʨʽʥʽסʘʡסʣײ

ʜʝשʛʝʡʽʥʝ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʧ, ʢᴇʢʪʝʤ, ʞʘʟ, ʢװʟ ʤʘʫʩʳʤʜʘʨʳ ʽʰʽʥʜʝʛʽ ʞʘʡʳʣʳʤ ʫʯʘʩʢʝʣʝʨʽʥ 

ʧʘʡʜʘʣʘʥʫ ʙʘץʳʣʘʫʤʝʥ, ʷסʥʠ ץʘʨץʳʥʜʳ ʤʘʣ ʞʘʶʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, ʞʘʡʳʣʳʤ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש 

ʞʝʤʰᴇʧ ʙʽʨʣʽʢʪʝʨʽ ʪװʩʽʤʽʥ 0,06; 0,10 ʞᴅʥʝ 0,13 ʪ/ʛʝʢʪʘʨסʘ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

ʉʽשʽʤʜʽ ʧʨʦʪʝʠʥ ʢᴇʨʩʝʪʢʽʰʽ ʙʦʡʳʥʰʘ ʞʘʡʳʣʳʤʜʳץ ʰᴇʧ ʦʪʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ 

ʞʘʡʳʣʳʤʜʘʨʜʳ ʤʘʫʩʳʤʜʳץ ʪᴅʩʽʣʤʝʥ ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ ʪʠʽʩʽʥʰʝ 0,004-0,018 ʪ/ʛʘ ײץʨʘʜʳ. 

ʄʘʫʩʳʤ ʽʰʽʥʜʝ ʞʘʡʳʣʳʤʜʳץ ʫʯʘʩʢʝʣʝʨʜʝ ʤʘʣ ʞʘʶ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʧʘʡʜʘʣʘʥʫ ʩʽשʽʤʜʽ ʧʨʦʪʝʠʥ 

ʪװʩʽʤʽʥ 0,007; 0,015 ʞᴅʥʝ 0,019 ʪ/ʛʘ ʜʝʡʽʥ ʘʣʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʧ, ʙʘץʳʣʘʫ ʜʝשʛʝʡʽʥʝʥ 0,004; 0,012 

ʞᴅʥʝ 0,016 ʪ/ʛʘ ʘʩʳʧ ʪװʩʪʽ. ɹײʣ ʨʝʪʪʝ ʘʟʳץʪʳץ ʙʽʨʣʽʢʪʝʨʜʽש ʩʽשʽʤʜʽ ʧʨʦʪʝʠʥʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽ 

106-109 ʛ ײץʨʘʜʳ. ʕʢʩʧʝʨʠʤʝʥʪʪʽש ʙʘʩץʘ ʥײʩץʘʣʘʨʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 1 ʛʝʢʪʘʨʜʘʥ ʘʣʳʥʘʪʳʥ 

ʩʽשʽʤʜʽ ʧʨʦʪʝʠʥ ʰʳסʳʤʳ ץʘʨץʳʥʜʳ ʤʘʣ ʞʘʶ ʥײʩץʘʩʳʥʜʘ ʪᴇʤʝʥ ʙʦʣʜʳ (0,003 ʪ/ʛʘ). ɹײʣ ʥײʩץʘʜʘ 

ʞʝʤʰᴇʧʪʽʢ ʙʽʨʣʽʢʪʝʨʜʽש ʩʽשʽʤʜʽ ʘץʫʳʟʙʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽ 59 ʛ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʜʽ.  

ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨʜʝ ʤʘʫʩʳʤʜʳץ ʞᴅʥʝ ʤʘʫʩʳʤ ʽʰʽʥʜʝʛʽ ʞʘʡʳʣʳʤʜʳץ ʫʯʘʩʢʝʣʝʨʜʽ 

ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ ʞʘʡʳʣʳʤʜʳץ ʘʟʳץʧʝʥ ʘʣʤʘʩʫ ʵʥʝʨʛʠʷʩʳʥʳש ʰʳסʳʤʜʳʣʳסʳ ʘʨʪץʘʥʳ ʘʪʘʧ 

ᴇʪʽʣʜʽ. ɽʛʝʨ ʞʘʡʳʣʳʤʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʥײʩץʘʣʘʨʳʥʜʘ ʘʣʤʘʩʫ ʵʥʝʨʛʠʷʩʳʥʳש ʰʳסʳʤʳ 0,83- 

2,37 ɻɼʞ/ʛʘ ʜʝשʛʝʡʽʥʜʝ ʙʦʣʩʘ, ʦʥʜʘ ʵʥʝʨʛʠʷʣʳײץ ץʥʜʳʣʳסʳ ʞᴇʥʽʥʝʥ ʰᴇʣʝʡʪʪʽ ʘʡʤʘץʪʳש 

ʤʘʫʩʳʤʜʳץ ʞʘʡʳʣʳʤʜʘʨʳʥ, ʩʦʥʜʘʡ-ʘץ ʤʘʫʩʳʤ ʽʰʽʥʜʝʛʽ ʞʘʡʳʣʳʤʜʳץ ʫʯʘʩʢʝʣʝʨʜʽ ʧʘʡʜʘʣʘʥʫ 

ʪʠʽʤʜʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ɾʘʡʳʣʳʤʜʘʨʜʳ ץʘʨץʳʥʜʳ ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ ʘʣʤʘʩʫ ʵʥʝʨʛʠʷʩʳʥʳש 

ʰʳסʳʤʳ ʤʘʫʩʳʤʜʳץ ʧʘʡʜʘʣʘʥʫ ʥײʩץʘʣʘʨʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 0,61; 1,14 ʞᴅʥʝ 1,46 ɻɼʞ/ʛʘ 
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ʥʝʤʝʩʝ 42,36; 57,86 ʞᴅʥʝ 63,76% ʘʟʘʡʜʳ, ʘʣ ʤʘʫʩʳʤ ʽʰʽʥʜʝ ʞʘʡʳʣʳʤʜʳץ ʫʯʘʩʢʝʣʝʨʜʽ ʧʘʡʜʘʣʘʥʫ 

ʞʘʡʳʣʳʤʜʘʨʜʘ ץʘʨץʳʥʜʳ ʤʘʣ ʞʘʶ ʪʝʭʥʦʣʦʛʠʷʩʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʞʘʡʳʣʘʪʳʥ ʤʘʣʜʳש 

ᴇʥʽʤʜʽʣʽʛʽ װʰʽʥ ץʘʞʝʪʪʽ ʘʣʤʘʩʫ ʵʥʝʨʛʠʷʩʳʥʳש ʜʝשʛʝʡʽʥ 0,69; 1,19 ʞᴅʥʝ 1,54 ɻɼʞ/ʛʘ ʥʝʤʝʩʝ 45,39; 

58,91 ʞᴅʥʝ 64,98% ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʞʘʩʘʜʳ.   

 ,ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ שʳʩʳ ʤʝʥ ʞʝʤʰᴇʧ ᴇʥʽʤʜʽʣʽʛʽʥʽסʦʨʳʪʳʥʜʳ. ʆʩʳʣʘʡʰʘ, ᴇʩʽʤʜʽʢ ʞʘʤʳʣפ

ʩʦʥʜʘʡ-ʘץ ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʳש ʰᴇʣʝʡʪʪʽ ʘʡʤʘסʳʥʳש ʞʘʡʳʣʳʤʜʳץ ʬʠʪʦʮʝʥʦʟʜʘʨʳʥʳש 

ʵʥʝʨʛʠʷʣʳץ-ʧʨʦʪʝʠʥʜʽʢ ײץʥʜʳʣʳסʳʥ ʞʘץʩʘʨʪʫ װʰʽʥ ʤʘʣ ʞʘʶ װʰʽʥ ʤʘʫʩʳʤʜʳץ ʞᴅʥʝ ʤʘʫʩʳʤ 

ʽʰʽʥʜʝʛʽ ʞʘʡʳʣʳʤʜʳץ ʫʯʘʩʢʝʣʝʨʜʽ ʢᴇʢʪʝʤ ʤʝʥ ʢװʟʜʝ ʧʘʡʜʘʣʘʥסʘʥ ʞᴇʥ, ʙײʣ ʦʣʘʨʜʳ ʪײʨʘץʪʳ 

ʙʘʩץʘʨʫʜʳש ʝש ʞʘץʩʳ ʪʝʭʥʦʣʦʛʠʷʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 
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ʈɽɿʖʄɽ 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʦ ʦʮʝʥʠʪʴ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʟʦʥʳ ɿʘʧʘʜʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʜʝʡʩʪʚʠʡ 

ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʘ - ʚʳʧʘʩʘ ʩ.ʭ. ʞʠʚʦʪʥʳʭ ʥʘ ʧʘʩʪʙʠʱʘʭ ʥʘ ʩʝʟʦʥʥʳʭ ʠ ʚʥʫʪʨʠʩʝʟʦʥʥʳʭ 

ʧʘʩʪʙʠʱʥʳʭ ʫʯʘʩʪʢʘʭ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʢʘʯʝʩʪʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ɹʦʢʝʡʫʨʜʠʥʩʢʦʤ 

ʨʘʡʦʥʝ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʟʦʥʝ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʂʘʟʘʭʩʪʘʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʚʳʧʘʩʝ ʩ.ʭ 

ʞʠʚʦʪʥʳʭ ʚ ʩʝʟʦʥʥʳʭ ʠ ʚʥʫʪʨʠʩʝʟʦʥʥʳʭ ʧʘʩʪʙʠʱʥʳʭ ʫʯʘʩʪʢʘʭ ʬʦʨʤʠʨʦʚʘʣʩʷ ʢʘʯʝʩʪʚʝʥʥʳʡ 

ʩʦʩʪʘʚ ʧʘʩʪʙʠʱ ʧʦ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʦʪʘʥʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʙʦʣʝʝ 

ʮʝʥʥʳʭ ʚ ʢʦʨʤʦʚʦʤ ʦʪʥʦʰʝʥʠʡ ʚʠʜʦʚ ʧʘʩʪʙʠʱʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ 

ʚʘʨʠʘʥʪʦʤ ʚʳʩʦʪʘ ʪʨʘʚʦʩʪʦʷ ʥʘ ʧʘʩʪʙʠʱʘʭ ʩʝʟʦʥʥʦʛʦ ʚʳʧʘʩʘ (ʚʝʩʥʘ, ʣʝʪʦ ʠ ʦʩʝʥʴ) ʙʳʣʘ ʙʦʣʴʰʝ 

ʥʘ 20,45% ʠ 62,50%, ʠ ʩʦʩʪʘʚʠʣʘ 26,50 ʩʤ ʠ 35,75 ʩʤ, ʘ ʥʘ ʚʥʫʪʨʠʩʝʟʦʥʥʳʭ ʧʘʩʪʙʠʱʥʳʭ ʫʯʘʩʪʢʘʭ 

ʚʳʩʦʪʘ ʪʨʘʚʦʩʪʦʷ ʜʦʩʪʠʛʘʣʘ 27,75-37,25 ʩʤ, ʧʨʝʚʳʩʠʚ ʢʦʥʪʨʦʣʴ (ʠʥʪʝʥʩʠʚʥʳʡ ʚʳʧʘʩ) ʥʘ 5,75-

15,25 ʩʤ ʠʣʠ ʥʘ 26,14-69,32%. ʋʤʝʥʴʰʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʧʘʩʪʙʠʱʘ ʧʦʩʨʝʜʩʪʚʦʤ ʩʝʟʦʥʥʦʛʦ ʚʳʧʘʩʘ, 

ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʪʨʘʚʦʩʪʦʝʚ ʧʘʩʪʙʠʱ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʦʤ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʚʳʧʘʩʘ ʥʘ 0,17; 0,33 ʠ ʥʘ 0,42 ʪ/ʛʘ, ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʥʫʪʨʠʩʝʟʦʥʥʳʭ ʧʘʩʪʙʠʱʥʳʭ ʫʯʘʩʪʢʦʚ 

ʩʝʟʦʥʦʚ ʚʝʩʥʘ, ʣʝʪʦ ʠ ʦʩʝʥʴ ʦʙʝʩʧʝʯʠʣʦ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʧʘʩʪʙʠʱ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʪ.ʝ. ʪʝʭʥʦʣʦʛʠʝʡ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʳʧʘʩʘ ʥʘ 0,18; 0,35 ʠ 0,45 ʪ/ʛʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʂɸʄʌʆʈʆʉʄʓ ʄʆʅʇɽʃʀʁʉʂʆʁ (CAMPHOROSMA 

MONSPELIACA) ɼʃʗ ɺʆʉʉʊɸʅʆɺʃɽʅʀʗ ɹʀʆʈɸɿʅʆʆɹʈɸɿʀʗ ʀ 

ʇʈʆɼʋʂʊʀɺʅʆʉʊʀ ɼɽɻʈɸɼʀʈʆɺɸʅʅʓʍ ʇɸʉʊɹʀʑ ɺ ɸʈʀɼʅʓʍ ʈɽɻʀʆʅɸʍ 

ʂɸɿɸʍʉʊɸʅɸ 

THE USE OF CAMPHOROSMA (CAMPHOROSMA MONSPELIACA) TO RESTORE 

BIODIVERSITY AND PRODUCTIVITY OF DEGRADED PASTURES IN ARID REGIO NS 

OF KAZAKHSTAN  

 

ɸʥʥʦʪʘʮʠʷ 

ʅʠʟʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʘʩʪʙʠʱ ʠ ʝʝ ʨʝʟʢʠʝ ʢʦʣʝʙʘʥʠʷ ʚ ʧʫʩʪʳʥʥʳʭ ʨʝʛʠʦʥʘʭ ɿʘʧʘʜʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘ ʦʙʫʩʣʦʚʣʝʥʳ ʝʩʪʝʩʪʚʝʥʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʵʪʦʡ ʧʨʠʨʦʜʥʦʡ ʟʦʥʳ. ʆʜʥʘʢʦ 

ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʵʪʠ ʥʝʜʦʩʪʘʪʢʠ ʧʘʩʪʙʠʱ ʝʱʝ ʙʦʣʝʝ ʫʩʫʛʫʙʠʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʳʩʪʨʦʛʦ ʨʦʩʪʘ 

ʥʘʩʝʣʝʥʠʷ, ʥʝʧʨʝʨʳʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʪʨʘʥʩʧʦʨʪʘ ʚ ʧʫʩʪʳʥʥʳʭ ʨʘʡʦʥʘʭ, ʘ ʪʘʢʞʝ 

ʚʦʟʨʘʩʪʘʶʱʝʛʦ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʜʘʚʣʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠ ʨʫʢʦʪʚʦʨʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʧʦʯʚʫ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʥʘʨʫʰʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʠ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʧʘʩʪʙʠʱʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʠʭ ʜʝʛʨʘʜʘʮʠʠ. ʄʘʩʩʦʚʘʷ ʜʝʛʨʘʜʘʮʠʷ ʧʘʩʪʙʠʱʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚ 

ʟʘʩʫʰʣʠʚʳʭ ʨʝʛʠʦʥʘʭ ɿʘʧʘʜʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʦ, ʯʪʦ ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʵʪʠʭ ʨʘʟʨʫʰʝʥʥʳʭ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ.  

ɿʘʩʦʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʪʘʨʝʡʰʠʭ ʠ ʥʘʠʙʦʣʝʝ ʩʝʨʴʝʟʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ 

ʤʠʨʝ. ɺʩʝ ʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʟʘʩʦʣʝʥʠʝ ʧʦʯʚ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʨʘʩʪʫʱʫʶ ʫʛʨʦʟʫ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚʦ ʚʩʝʤ ʤʠʨʝ. ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʫʪʨʘʯʝʥʥʦʛʦ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʢʦʨʤʦʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʧʘʩʪʙʠʱʥʳʭ ʵʢʦʩʠʩʪʝʤ ʙʳʣʠ 

ʧʦʩʝʷʥʳ ʜʦʤʠʥʠʨʫʶʱʠʝ ʚʠʜʳ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ: ʇʨʫʪʥʷʢ ʧʨʦʩʪʝʨʪʳʡ (Kochia prostrata (L.) 

Schrad.), ʂʘʤʬʦʨʦʩʤʘ ʤʦʥʧʝʣʠʡʩʢʘʷ (Camphorosma monspeliaca), ʊʝʨʝʩʢʝʥ ʩʝʨʳʡ (Eurotia 

Ceratoides), ʉʦʣʷʥʢʘ ʚʦʩʪʦʯʥʘʷ (Salsola orientalis), ʊʨʘʚʦʩʤʝʩʠ (ʧʨʫʪʥʷʢ ʧʨʦʩʪʝʨʪʳʡ + 

ʢʘʤʬʦʨʦʩʤʘ ʤʦʥʧʝʣʠʡʩʢʘʷ + ʪʝʨʝʩʢʝʥ ʩʝʨʳʡ). ʉʪʨʘʪʝʛʠʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʦʣʝʫʩʪʦʡʯʠʚʳʭ ʢʫʣʴʪʫʨ, ʠ ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʚʠʜʳ ʨʘʩʪʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʫʩʣʦʚʠʷʤ ʚʳʩʦʢʦʡ ʟʘʩʦʣʝʥʥʦʩʪʠ.  

ɺ ʵʪʦʤ ʦʙʟʦʨʝ ʤʳ ʩʦʩʨʝʜʦʪʦʯʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʂʘʤʬʦʨʦʩʤʝ ʤʦʥʧʝʣʠʡʩʢʦʡ (Camphorosma 

monspeliaca), ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʛʘʣʦʬʠʪʦʚ. ʎʝʣʴʶ 

ʵʪʦʛʦ ʦʙʟʦʨʘ ʷʚʣʷʝʪʩʷ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʘʛʨʦʥʦʤʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʤʬʦʨʦʩʤʳ ʤʦʥʧʝʣʠʡʩʢʦʡ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʧʘʩʪʙʠʱ ʚ ʟʘʩʫʰʣʠʚʳʭ ʨʝʛʠʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘ.  

 

ANNOTATION  

The low productivity of pastures and its sharp fluctuations in the desert regions of western 

Kazakhstan are due to the natural and historical factors of this natural region. However, in recent years, 

these pasture deficiencies have been further exacerbated as a result of the rapid population growth, the 

continuous development of industry and transport in desert areas, as well as the increasing pressure of 

anthropogenic and man-made factors on vegetation and soil from year to year. This led to a violation of 

the structure and normal functioning of pasture ecosystems and their degradation. Mass degradation of 

pasture ecosystems in the arid regions of western Kazakhstan is rapidly occurring, which leads to the 

need for ecological restoration of these destroyed pasture lands. 

Salinization is one of the oldest and most serious environmental problems in the world. 

Widespread salinization of soil and Water Resources is a growing threat to agriculture around the world. 

To restore the lost biodiversity of forage productivity of degraded pasture ecosystems, dominant species 

of forage plants were sown: Kochia prostrata (L.) Schrad., Camphorosma monspeliaca, Eurotia 

Ceratoides, Salsola orientalis, herbal supplements (Kochia prostrata (L.) Schrad. + Camphorosma 

monspeliaca + Eurotia Ceratoides). The strategy for solving this problem is to grow salt-resistant crops, 

so it is necessary to identify plant species that are naturally adapted to conditions of high salinity.  

In this review, we will focus on Camphorosma monspeliaca, which can be considered one of the 

most representative halophytes. The purpose of this review is to show the main biological and agronomic 

characteristics of Camphorosma monspeliaca for the restoration of biodiversity and productivity of 

degraded pastures in arid regions of Kazakhstan. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʘʤʬʦʨʦʩʤʘ ʤʦʥʧʝʣʠʡʩʢʘʷ (Camphorosma monspeliaca), 

ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʴ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʢʦʨʤʦʚ, ʛʘʣʦʬʠʪ, 

ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʝ ʧʘʩʪʙʠʱʘ. 

Key words: Camphorosma Monspeliaca, salt tolerance, restoration of productivity, nutritional 

value of feed, halophyte, degraded pastures. 

 

ɺʚʝʜʝʥʠʝ. ʇʘʩʪʙʠʱʘ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤ, 

ʥʘ ʜʦʣʶ ʢʦʪʦʨʳʭ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʤʝʨʥʦ 32% ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʤʠʨʝ [1]. ɼʦ 40% 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʧʦʢʨʳʪʦ ʧʘʩʪʙʠʱʘʤʠ, ʥʘ ʢʦʪʦʨʳʭ ʧʘʩʫʪʩʷ ʜʦʤʘʰʥʠʝ ʠ ʜʠʢʠʝ ʢʦʧʳʪʥʳʝ 

ʞʠʚʦʪʥʳʝ [2]. 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2020 ʛʦʜ, ʩʦʛʣʘʩʥʦ CLMMA (2020), ʧʘʩʪʙʠʱʘ ʟʘʥʠʤʘʣʠ ʙʦʣʝʝ 184,3 ʤʣʥ 

ʛʘ, ʠʣʠ 83,9% ʚʩʝʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʚ ʂʘʟʘʭʩʪʘʥʝ, ʯʪʦ ʩʪʘʚʠʪ ʩʪʨʘʥʫ ʥʘ ʧʷʪʦʝ ʤʝʩʪʦ 

ʚ ʤʠʨʝ ʧʦ ʧʣʦʱʘʜʠ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ [3]. ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʜʦʩʪʠʛʘʝʪ 25 ʠ ʙʦʣʝʝ ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ [4]. ɹʦʣʝʝ ʪʦʛʦ, 

ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʢʦʨʤʦʚʳʤʠ ʫʛʦʜʴʷʤʠ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʧʨʠʭʦʜʠʪʩʷ 

ʥʘ ʂʘʟʘʭʩʪʘʥ [5]. ʇʘʩʪʙʠʱʘ ʂʘʟʘʭʩʪʘʥʘ ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʨʝʣʴʝʬʫ: 77% ʧʘʩʪʙʠʱ 

ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʨʘʚʥʠʥʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ 25% - ʥʘ ʧʝʩʯʘʥʳʭ ʫʯʘʩʪʢʘʭ, 18% - ʚ ʛʦʨʘʭ ʠ ʥʘ ʭʦʣʤʘʭ ʠ 

5% - ʚ ʜʦʣʠʥʘʭ ʠ ʥʠʟʤʝʥʥʦʩʪʷʭ. ʇʨʠʨʦʜʥʳʝ ʧʘʩʪʙʠʱʘ ʂʘʟʘʭʩʪʘʥʘ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʝʰʝʚʳʭ ʢʦʨʤʦʚ. ɺ ʙʘʣʘʥʩʝ ʢʦʨʤʦʚ ʠʭ ʧʨʦʜʫʢʮʠʷ ʩʦʩʪʘʚʣʷʝʪ 40%, ʫʜʦʚʣʝʪʚʦʨʷʷ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʟʝʣʝʥʳʭ ʢʦʨʤʘʭ ʥʘ 80%. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʳʧʘʩʘ ʩʢʦʪʘ ʚʙʣʠʟʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʜʝʨʝʚʝʥʴ 

ʥʘʙʣʶʜʘʝʪʩʷ ʜʝʛʨʘʜʘʮʠʷ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ. ʏʨʝʟʤʝʨʥʳʡ ʚʳʧʘʩ ʩʢʦʪʘ ʠ ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʩʪʙʠʱ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʧʨʠʚʦʜʷʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʜʝʛʨʘʜʘʮʠʠ 

ʧʘʩʪʙʠʱ [6, 7]. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʨʘʟʨʫʰʝʥʠʶ ʩʪʨʫʢʪʫʨʳ 

ʧʦʯʚʳ, ʩʥʠʞʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʧʘʩʪʙʠʱ [8, 9]. ɽʩʪʝʩʪʚʝʥʥʳʝ ʟʘʩʫʰʣʠʚʳʝ ʧʘʩʪʙʠʱʘ, ʟʘʥʠʤʘʶʱʠʝ ʦʙʰʠʨʥʳʝ ʧʣʦʱʘʜʠ, ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʦʡ ʧʘʩʪʙʠʱʥʳʭ ʢʦʨʤʦʚ ʜʣʷ ʦʚʝʮ, ʢʦʟ, ʣʦʰʘʜʝʡ ʠ ʚʝʨʙʣʶʜʦʚ [10, 16, 17]. 

ʆʜʥʘʢʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʪʙʠʱ ʵʪʠ ʝʩʪʝʩʪʚʝʥʥʳʝ ʢʦʨʤʦʚʳʝ 

ʫʛʦʜʴʷ ʜʝʛʨʘʜʠʨʫʶʪ ʠ ʥʫʞʜʘʶʪʩʷ ʚ ʬʠʪʦʤʝʣʠʦʨʘʮʠʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠʜʦʚ ʘʨʠʜʥʳʭ ʩʦʦʙʱʝʩʪʚ. 

ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚʠʜʦʚ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʷʚʣʷʝʪʩʷ 

ʧʦʣʫʢʫʩʪʘʨʥʠʢ ʢʩʝʨʦʛʘʣʦʬʠʪʥʳʡ Camphorosma monspeliaca. 

Camphorosma monspeliaca - ʢʩʝʨʦʛʘʣʦʬʠʪ, ʜʦʚʦʣʴʥʦ ʫʩʪʦʡʯʠʚʳʡ ʢ ʟʘʩʫʭʝ ʠ ʞʘʨʝ, ʘ ʪʘʢʞʝ ʢ 

ʩʦʣʝʚʦʤʫ ʩʪʨʝʩʩʫ. ʕʪʦ ʤʥʦʛʦʣʝʪʥʝʝ ʨʘʩʪʝʥʠʝ ʩʝʤʝʡʩʪʚʘ ʩʝʥʦʧʦʜʠʝʚʳʭ, ʧʨʠʛʦʜʥʦʝ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʧʦʣʠʜʦʤʠʥʘʥʪʥʳʭ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʧʘʩʪʙʠʱʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ ʩ 

ʜʨʫʛʠʤʠ ʧʦʣʫʢʫʩʪʘʨʥʠʢʘʤʠ ʠ ʪʨʘʚʘʤʠ. ʉ ʥʘʯʘʣʘ ʤʘʨʪʘ ʜʦ "ʛʣʫʙʦʢʦʡ ʟʠʤʳ" (ʜʝʢʘʙʨʴ) ʦʥ ʷʚʣʷʝʪʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʟʝʣʝʥʳʭ ʚʠʪʘʤʠʥʥʳʭ ʢʦʨʤʦʚ ʚ ʟʘʩʫʰʣʠʚʳʭ ʨʝʛʠʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘ. ʇʦ ʩʚʦʠʤ 

ʢʦʨʤʦʚʳʤ ʢʘʯʝʩʪʚʘʤ ʦʥ ʧʦʜʭʦʜʠʪ ʜʣʷ ʤʥʦʛʠʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʣʷ ʦʚʝʮ, ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʣʦʰʘʜʝʡ. 

ʇʨʦʠʟʨʘʩʪʘʝʪ ʥʘ ʩʚʝʪʣʦ- ʠ ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʭ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ ʠ ʧʫʩʪʳʥʥʦ-ʧʝʩʯʘʥʳʭ 

ʧʦʯʚʘʭ ʨʘʟʣʠʯʥʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ (ʦʪ ʛʣʠʥʠʩʪʳʭ ʜʦ ʧʝʩʯʘʥʳʭ). 

Camphorosma monspeliaca - ʵʪʦ ʨʘʩʪʝʥʠʝ, ʢʦʪʦʨʦʝ ʚ ʧʨʦʮʝʩʩʝ ʦʥʪʦʛʝʥʝʟʘ ʧʨʦʷʚʣʷʝʪ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʇʦʩʣʝ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʠ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 

ʤʝʩʷʮʝʚ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʝ ʬʦʨʤʠʨʫʝʪ ʨʦʟʝʪʦʯʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ 

ʙʳʩʪʨʦʛʦ ʨʘʟʚʠʪʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʧʨʦʥʠʢʘʝʪ ʛʣʫʙʦʢʦ ʚ ʧʦʯʚʫ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʦʩʪ 

ʦʩʥʦʚʥʦʛʦ ʩʪʝʙʣʷ ʟʘʤʝʜʣʷʝʪʩʷ. 

ʆʜʥʘʢʦ ʚ ʢʦʥʮʝ ʘʧʨʝʣʷ ʧʨʦʠʩʭʦʜʠʪ ʫʩʢʦʨʝʥʥʳʡ ʨʦʩʪ ʛʣʘʚʥʦʛʦ ʩʪʝʙʣʷ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ 

ʜʘʣʴʥʝʡʰʫʶ ʬʦʨʤʫ ʠ ʩʪʨʫʢʪʫʨʫ ʨʘʩʪʝʥʠʷ. ʂʘʞʜʳʡ ʥʦʚʳʡ ʣʠʩʪ ʨʘʩʢʨʳʚʘʝʪʩʷ ʚ ʧʘʟʫʭʝ, ʛʜʝ 

ʦʙʨʘʟʫʶʪʩʷ ʧʘʟʫʰʥʳʝ ʧʦʯʢʠ. ʀʟ ʵʪʠʭ ʧʦʯʝʢ ʥʘʯʠʥʘʶʪ ʨʘʩʪʠ ʙʦʢʦʚʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʠ 

ʫʜʣʠʥʝʥʥʳʝ ʚʝʛʝʪʘʪʠʚʥʳʝ ʚʪʦʨʠʯʥʳʝ ʧʦʙʝʛʠ. ʕʪʠ ʧʦʙʝʛʠ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴ ʬʦʨʤʫ ʠ ʩʪʨʫʢʪʫʨʫ 

ʨʘʩʪʝʥʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʝʩʷʪʠʣʝʪʠʡ. ʉʥʘʯʘʣʘ ʧʦʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʡ ʦʩʝʚʦʡ ʧʦʙʝʛ (ʩʪʝʙʝʣʴ), ʟʘ 

ʢʦʪʦʨʳʤ ʩʣʝʜʫʶʪ ʛʝʥʝʨʘʪʠʚʥʳʝ ʚʪʦʨʠʯʥʳʝ ʧʦʙʝʛʠ. ɺʪʦʨʠʯʥʳʝ ʧʦʙʝʛʠ ʨʘʟʚʠʚʘʶʪʩʷ ʠʟ ʦʯʝʥʴ 

ʢʦʨʦʪʢʠʭ ʤʝʞʜʦʫʟʣʠʡ ʠ ʩʥʘʯʘʣʘ ʦʩʪʘʶʪʩʷ ʚʝʛʝʪʘʪʠʚʥʳʤʠ. ʆʜʥʘʢʦ ʩʦ ʚʨʝʤʝʥʝʤ ʦʥʠ ʥʘʯʠʥʘʶʪ 

ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʨʘʩʪʘʪʴʩʷ, ʦʙʨʘʟʫʷ ʜʣʠʥʥʳʝ ʤʝʞʜʦʫʟʣʠʷ ʜʣʠʥʦʡ ʦʢʦʣʦ 1,5ï2,0 ʩʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʨʘʩʪʝʥʠʝ ʬʦʨʤʠʨʫʝʪ ʥʦʚʫʶ ʛʨʫʧʧʫ ʚʝʛʝʪʘʪʠʚʥʳʭ ʧʦʙʝʛʦʚ ʠ ʩʦʮʚʝʪʠʡ. 



______                                         _________     Ȧəɡɑ ɞɆɖəɆɞɡɑɡӽɡ ӽɡɑɡɒɊɆɖɡ 
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ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʧʦʜʙʦʨ ʘʨʠʜʥʳʭ ʨʘʩʪʝʥʠʡ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʘʩʪʙʠʱ 

ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʠ ʧʫʩʪʳʥʥʦʡ ʟʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘ (ɸʪʳʨʘʫʩʢʘʷ ʦʙʣʘʩʪʴ). 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʦʧʳʪʥʦ-

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʅɸʆ çɸʪʳʨʘʫʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʍ.ɼʦʩʤʫʭʘʤʝʜʦʚʘè (ʧʦʩʝʣʦʢ 

ʉʘʨʘʡʰʳʢ, ɸʪʳʨʘʫʩʢʘʷ ʦʙʣʘʩʪʴ) ʚ ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʟʦʥʝ. 

ʇʦʯʚʳ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʫʨʳʝ ʧʦʣʫʧʫʩʪʳʥʥʳʝ ʧʦʯʚʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

ʩʦʣʦʥʮʦʚ ʚ ʧʨʝʜʝʣʘʭ 5-10%. ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʩʦʩʪʦʷʪ ʠʟ ʣʝʩʩʦʚʠʜʥʳʭ ʟʘʩʦʣʝʥʥʳʭ 

ʩʫʛʣʠʥʢʦʚ, ʢʦʪʦʨʳʝ ʯʝʨʝʜʫʶʪʩʷ ʩ ʟʘʩʦʣʝʥʥʳʤʠ ʛʣʠʥʘʤʠ ʠ ʣʠʥʟʘʤʠ ʘʣʣʶʚʠʘʣʴʥʳʭ ʧʝʩʢʦʚ [12, 13, 

14]. 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥ ʣʝʛʢʠʤʠ ʠ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʤʠ 

ʧʦʯʚʘʤʠ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʩʫʧʝʩʯʘʥʳʝ ʧʦʯʚʳ. ʂʣʠʤʘʪ ʚ ʵʪʦʤ ʨʘʡʦʥʝ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʟʢʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴʶ ʠ ʟʘʩʫʰʣʠʚʦʩʪʴʶ. ʉʫʤʤʘ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 3400 ʜʦ 3500ÁC ʠ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ʣʝʪʦʤ, ʩʦʩʪʘʚʣʷʷ 41-44ÁC ʚ 

ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʨʝʜʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 23,5ï25,6ÁC. 

ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 180-190 ʤʤ, ʥʦ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ 

ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʥʠʞʝ 150 ʤʤ. 

ʆʧʳʪ ʟʘʣʦʞʝʥ ʚ ʧʦʜʟʠʤʫ 2024 ʛ., ʧʣʦʱʘʜʴ ʜʝʣʷʥʦʢ 30 ʤ2, ʧʦʚʪʦʨʥʦʩʪʴ ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ. 

ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ, ʙʠʦʤʝʪʨʠʯʝʩʢʠʡ ʫʯʝʪ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ 

ʤʝʪʦʜʠʢʝ [11]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘʙʣʶʜʝʥʠʷ ʥʘʜ ʨʦʩʪʦʤ ʠ ʨʘʟʚʠʪʠʝʤ ʧʦʣʫʢʫʩʪʘʨʥʠʢʦʚ ʚ 2023-

2024 ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʛʦʜʫ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʘʤʬʦʨʦʩʤʘ ʤʦʥʧʝʣʠʡʩʢʘʷ (Camphorosma 

monspeliaca) ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʚʩʭʦʞʝʩʪʴ ʥʘ ʩʫʧʝʩʯʘʥʳʭ ʠ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʭ ʨʘʟʥʦʩʪʷʭ 

ʧʦʯʚ, ʪʦ ʝʩʪʴ, ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʘʣʦ ʥʘʩʳʱʝʥʥʦʩʪʴ ʧʦʯʚʳ ʚʣʘʛʦʡ ʦʩʝʥʥʝ-ʟʠʤʥʝʛʦ 

ʧʝʨʠʦʜʘ ʠ ʩʪʘʙʠʣʴʥʦʝ ʝʝ ʩʦʭʨʘʥʝʥʠʝ ʚ ʪʝʯʝʥʠʝ 20-25 ʜʥʝʡ ʜʦ ʧʦʷʚʣʝʥʠʷ ʤʘʩʩʦʚʳʭ ʚʩʭʦʜʦʚ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʚʠʜʦʠʟʫʯʝʥʠʶ 

ʢʘʤʬʦʨʦʩʤʳ ʤʦʥʧʝʣʠʡʩʢʦʡ, ʠʟ ʢʦʪʦʨʦʡ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʩʭʦʜʳ ʧʦʷʚʠʣʠʩʴ ʚ ʧʝʨʠʦʜ 11 

ʘʧʨʝʣʷ. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʫ ʢʘʤʬʦʨʦʩʤʳ ʚʩʭʦʜʳ ʧʦʷʚʣʷʶʪʩʷ ʨʘʥʴʰʝ, ʯʝʤ ʫ ʧʨʫʪʥʷʢʘ ʥʘ 

7 ʜʥʝʡ, ʘ ʬʘʟʘ ʩʪʝʙʣʝʚʘʥʠʷ ï ʥʘ 5 ʜʥʝʡ. 

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʨʦʩʪʦʤ ʠ ʨʘʟʚʠʪʠʝʤ ʢʘʤʬʦʨʦʩʤʳ 

ʤʦʥʧʝʣʠʡʩʢʦʡ 1 ʛʦʜʘ ʞʠʟʥʠ, ʧʦʩʝʚ ʚ ʧʦʜʟʠʤʫ 2024 ʛʦʜʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʜʥʦʚʠʜʦʚʳʭ 

ʧʦʩʝʚʦʚ ʘʨʠʜʥʳʭ ʨʘʩʪʝʥʠʡ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʠ ʜʘʪʳ ʧʨʦʭʦʞʜʝʥʠʷ ʬʘʟ ʚʝʛʝʪʘʮʠʠ 

ɺʩʭʦʜʳ ʉʪʝʙʣʝʚʘʥʠʝ (ʚʝʪʚʣʝʥʠʝ) 

ʂʘʤʬʦʨʦʩʤʘ ʄʦʥʧʝʣʠʡʩʢʘʷ 11 ʘʧʨʝʣʷ 2024 1 ʠʶʥʷ 2024 

 

ɺ ʦʪʯʝʪʥʦʤ ʛʦʜʫ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʢʘʤʬʦʨʦʩʤʳ ʩʫʱʝʩʪʚʝʥʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ 

ʦʢʘʟʘʣʠ ʜʚʘ ʬʘʢʪʦʨʘ: ʚʦ-ʧʝʨʚʳʭ, ʤʝʭʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʭ ʧʦʯʚ ï ʦʙʨʘʟʦʚʘʥʠʝ 

ʪʚʝʨʜʦʡ, ʥʝ ʧʨʦʙʠʚʘʝʤʦʡ ʧʨʦʨʦʩʪʢʘʤʠ, ʢʦʨʢʠ; ʚʦ-ʚʪʦʨʳʭ, ʦʢʘʟʘʣʠ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʩʦʨʥʳʝ 

ʨʘʩʪʝʥʠʷ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʘʭʦʪʳ, ʦʧʳʪʳ ʩʠʣʴʥʦ ʟʘʨʦʩʣʠ ʦʜʥʦʣʝʪʥʠʤʠ 

ʛʘʣʦʬʠʪʥʳʤʠ ʩʦʨʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ (ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʩʚʝʜʳ ʠ ʩʦʯʥʳʭ ʠ ʩʫʭʠʭ ʩʦʣʷʥʦʢ ʠ ʟʣʘʢʦʚʳʭ 

ʵʬʝʤʝʨʦʚ (ʤʦʨʪʫʢ), ʵʙʝʣʝʢʦʚ ʠ ʜʨ.) (ʊʘʙʣʠʮʘ 2, ʈʠʩʫʥʦʢ 1). ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʥʘ ʨʦʩʪ ʨʘʩʪʝʥʠʷ 

ʢʘʤʬʦʨʦʩʤʳ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ ʧʘʛʫʙʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʘʣʠ ʩʦʨʥʳʝ ʨʘʩʪʝʥʠʷ, ʚʳʨʘʞʘʶʱʝʝʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʟʘʪʝʥʝʥʠʷ ʩʦʨʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʠʟ-ʟʘ ʥʝʭʚʘʪʢʠ ʩʚʝʪʘ ʨʘʩʪʝʥʠʷ ʥʝ 

ʧʨʦʜʚʠʛʘʣʠʩʴ ʚ ʚʳʩʦʪʫ. ʂʦʣʠʯʝʩʪʚʦ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʣʷʣʦ ʦʪ 49,2 ʰʪ/ʤ2, ʢʦʪʦʨʳʝ ʜʦ 

ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ ʢʘʤʬʦʨʦʩʤʳ ʜʨʫʞʥʦ ʧʨʦʨʦʩʣʠ ʠ ʦʧʝʨʝʞʘʣʠ ʠʭ ʝʛʦ ʚ ʨʦʩʪʝ ʥʘʩʪʦʣʴʢʦ, ʯʪʦ 

ʟʘʤʝʪʥʦ ʙʳʣʦ ʫʛʥʝʪʝʥʥʳʡ ʨʦʩʪ ʢʘʤʬʦʨʦʩʤʳ ï ʚʳʩʦʪʘ ʥʝ ʧʨʝʚʳʰʘʣʘ 3,8 ʩʤ, ʘ ʛʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ï 

130,5 ʰʪ/ʤ2.  
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ʊʘʙʣʠʮʘ 2 ï ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʢʘʤʬʦʨʦʩʤʳ ʤʦʥʧʝʣʠʡʩʢʦʡ 1 ʛʦʜʘ 

ʞʠʟʥʠ, ʧʦʩʝʚ ʚ ʧʦʜʟʠʤʫ 2024 ʛʦʜʘ 

ɺʘʨʠʘʥʪʳ 

 

ɻʫʩʪʦʪʘ ʩʪʦʷʥʠʷ, 

ʰʪ/ʤ2 

ɺʳʩʦʪʘ, 

ʩʤ 

ʂʦʣʠʯʝʩʪʚʦ 

ʩʦʨʥʷʢʦʚ, ʰʪ/ʤ2 

ʚ ʥʘʯʘʣʝ 

ʚʝʛʝʪʘʮʠʠ 

ʚ ʢʦʥʮʝ 

ʚʝʛʝʪʘʮʠʠ 

ʚ ʥʘʯʘʣʝ 

ʚʝʛʝʪʘʮʠʠ 

ʚ ʢʦʥʮʝ 

ʚʝʛʝʪʘʮʠʠ 

ʚ ʥʘʯʘʣʝ 

ʚʝʛʝʪʘʮʠʠ 

ʂʘʤʬʦʨʦʩʤʘ 

ʄʦʥʧʝʣʠʡʩʢʘʷ 
130,5 66,8 3,8 4,4 49,2 

 

 
ʈʠʩʫʥʦʢ 1 ï ʂʘʤʬʦʨʦʩʤʘ ʤʦʥʧʝʣʠʡʩʢʘʷ 1 ʛʦʜʘ ʞʠʟʥʠ 

 

ʅʘ ʚʳʩʦʢʫʶ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʣʘʛʦʡ ʚ ʨʘʥʥʝʚʝʩʝʥʥʝʝ ʚʨʝʤʷ ʧʦʣʦʞʠʪʝʣʴʥʦ, ʦʪʨʝʘʛʠʨʦʚʘʣʠ 

ʨʘʩʪʝʥʠʷ ʢʘʤʬʦʨʦʩʤʳ ʚʪʦʨʦʛʦ ʛʦʜʘ ʞʠʟʥʠ ʪʝʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʣʠ ʚʳʩʦʢʫʶ ʛʫʩʪʦʪʫ ʩʪʦʷʥʠʷ ʠ ʨʦʩʪ 

ʨʘʩʪʝʥʠʡ, ʜʘʥʥʳʝ ʢʦʪʦʨʳʭ ʟʘʥʝʩʝʥʳ ʚ ʪʘʙʣʠʮʫ 3.  ʅʘʧʨʠʤʝʨ, ʧʝʨʝʜ ʫʙʦʨʢʦʡ ʫ ʦʜʥʦʚʠʜʦʚʦʛʦ 

ʧʦʩʝʚʘ ʚʳʩʦʪʘ ʢʘʤʬʦʨʦʩʤʳ ʩʦʩʪʘʚʣʷʝʪ 71 ʩʤ ʩ ʦʙʣʠʩʪʚʝʥʥʦʩʪʴʶ 40%. ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 

ʧʦʩʝʚʘʭ ʢʘʤʬʦʨʦʩʤʳ ʚʪʦʨʦʛʦ ʛʦʜʘ ʞʠʟʥʠ ʩʦʨʥʳʝ ʨʘʩʪʝʥʠʷ ʦʢʘʟʘʣʠ ʤʝʥʴʰʝʝ ʫʛʥʝʪʘʶʱʝʝ ʚʣʠʷʥʠʝ 

ʥʘ ʠʭ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʪʝʥʠʷʤʠ ʧʝʨʚʦʛʦ ʛʦʜʘ ʠʭ ʞʠʟʥʠ. 

 

ʊʘʙʣʠʮʘ 3 ï ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʢʘʤʬʦʨʦʩʤʳ ʤʦʥʧʝʣʠʡʩʢʦʡ 2 ʛʦʜʘ 

ʞʠʟʥʠ, ʧʦʩʝʚ ʚ ʧʦʜʟʠʤʫ 2023 ʛʦʜʘ 

ɺʘʨʠʘʥʪʳ 
ɻʫʩʪʦʪʘ ʩʪʦʷʥʠʷ, 

ʰʪ/ʤ2 

ɺʳʩʦʪʘ, 

ʩʤ 
ʆʙʣʠʩʪʚʝʥʥʦʩʪʴ, % 

ʂʘʤʬʦʨʦʩʤʘ 

ʄʦʥʧʝʣʠʡʩʢʘʷ 
14,5 71 40 

 

ɺ ʪʘʙʣʠʮʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʦʨʤʦʚ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ 

ʦʮʝʥʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʠʪʘʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʦʮʝʥʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʪʝʠʥʘ, ʞʠʨʘ, 

ʢʣʝʪʯʘʪʢʠ ʠ ɹʕɺ (ʙʝʟʘʟʦʪʠʩʪʳʭ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ) ʚ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ 

ʠʩʧʳʪʘʪʝʣʴʥʦʤ ʮʝʥʪʨʝ ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ 

ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘè.  

 



______                                         _________     Ȧəɡɑ ɞɆɖəɆɞɡɑɡӽɡ ӽɡɑɡɒɊɆɖɡ 
 

40 

 

ʊʘʙʣʠʮʘ 4 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʢʦʨʤʦʚ ʢʘʤʬʦʨʦʩʤʳ ʤʦʥʧʝʣʠʡʩʢʦʡ ʚ ʫʩʣʦʚʠʷʭ 

ɸʪʳʨʘʫʩʢʦʡ ʦʙʣʘʩʪʠ, 2024 ʛʦʜ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʦʙʨʘʟʮʘ 

ɺ ʥʘʪʫʨʘʣʴʥʦʤ ʚʠʜʝ, % ʂʦʨʤ, 

ʝʜ. ʚ 

1ʢʛ 

ʇʇ, ʛ 
ʆʕ 

ʄɼɾ 
ʕʂɽ ʇʨʦ- 

ʪʝʠʥ 
ɾʠʨ 

ʂʣʝʪ-

ʯʘʪʢʘ 
ɹʕɺ ʉʘʭʘʨ 

ʂʨʘʭ -

ʤʘʣ 

ʂʘʨʦ-

ʪʠʥ, ʤʛ 

ʉʝʥʦ 

ʢʘʤʬʦʨʦʩʤʳ 2 

ʛʦʜʘ ʞʠʟʥʠ 

20,92 3,90 24,72 40,09 ʟ,ʥ 27,18 23,67 0,68 161,09 9,84 0,98 

ʇʨʠʤʝʯʘʥʠʝ: ɹʕɺ - ɹʝʟʘʟʦʪʠʩʪʳʝ ʵʢʩʪʨʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʂʦʨʤ. ɽʜ. - ʂʦʨʤʦʚʘʷ 

ʝʜʠʥʠʮʘ, ʇʇ - ʇʝʨʝʚʘʨʠʤʳʡ ʧʨʦʪʝʠʥ, ʆʕ - ʆʙʤʝʥʥʘʷ ʵʥʝʨʛʠʷ, ʕʂɽ - ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʢʦʨʤʦʚʘʷ 

ʝʜʠʥʠʮʘ. 

 

ʀʟ ʪʘʙʣʠʮʳ 4 ʚʠʜʥʦ, ʯʪʦ ʚ ʩʝʥʝ ʢʘʤʬʦʨʦʩʤʳ ʚʪʦʨʦʛʦ ʛʦʜʘ ʞʠʟʥʠ ʩʦʜʝʨʞʘʪʩʷ 93,82% ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ ʧʨʠ ʥʘʪʫʨʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ. ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʩʝʥʘ ʢʘʤʬʦʨʦʩʤʳ ï 20,92% 

ʧʨʦʪʝʠʥʘ, 3,90% ʞʠʨʘ ʠ 24,72% ʢʣʝʪʯʘʪʢʠ. 

ɺ ʩʝʥʝ ʢʘʤʬʦʨʦʩʤʳ ʩʦʜʝʨʞʠʪʩʷ 161,09 ʛ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ; 9,84 ʄɼʞ ʦʙʤʝʥʥʦʡ 

ʵʥʝʨʛʠʠ; 0,98 ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʢʦʨʤʦʚʦʡ ʝʜʠʥʠʮʳ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʢʘʯʝʩʪʚʫ ʢʦʨʤʦʚ ï ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʞʠʚʦʪʥʳʭ ʥʝʦʙʭʦʜʠʤʳ ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʳʝ ʠ ʚʳʩʦʢʦʧʨʦʪʝʠʥʦʚʳʝ 

ʢʦʨʤʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʊʘʢʠʤʠ ʢʦʨʤʘʤʠ ʩʯʠʪʘʶʪʩʷ ʦʙʲʝʤʠʩʪʳʝ, 

ʩʦʜʝʨʞʘʱʠʝ ʚ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ ʥʝ ʤʝʥʝʝ 10 ʄɼʞ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʠ 14% ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ, 

ʤʝʥʝʝ 26% ʢʣʝʪʯʘʪʢʠ [15, 18]. 

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ 4 ʵʪʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʚʧʦʣʥʝ ʦʪʚʝʯʘʶʪ ʧʦʢʘʟʘʪʝʣʠ 

ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʢʦʨʤʦʚ ʩʝʥʘ ʢʘʤʬʦʨʦʩʤʳ. 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 5 ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘ ʚʘʨʠʘʥʪʝ ʦʜʥʦʚʠʜʦʚʦʛʦ ʧʦʩʝʚʘ ʢʘʤʬʦʨʦʩʤʳ 

ʤʦʥʧʝʣʠʡʩʢʦʡ ʦʙʝʩʧʝʯʠʚʘʝʪ 3,06 ʮ/ʛʘ ʚʳʭʦʜ ʢʦʨʤʦʚʦʡ ʝʜʠʥʠʮʳ, 0,72 ʮ/ʛʘ ʧʝʨʝʚʘʨʠʤʦʛʦ 

ʧʨʦʪʝʠʥʘ, 4,43 ɻɼʞ/ʛʘ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ. 

 

ʊʘʙʣʠʮʘ 5 ï ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʠ ʵʥʝʨʛʦ-ʧʨʦʪʝʠʥʦʚʘʷ ʮʝʥʥʦʩʪʴ ʢʘʤʬʦʨʦʩʤʳ 

ʤʦʥʧʝʣʠʡʩʢʦʡ 2 ʛʦʜʘ ʞʠʟʥʠ, ʧʦʩʝʚ ʚ ʧʦʜʟʠʤʫ 2023 ʛʦʜʘ  

ɺʘʨʠʘʥʪ 
ʇʘʩʪʙʠʱʥʘʷ 

ʤʘʩʩʘ, ʮ/ʛʘ 

ʉʝʥʦ, 

ʮ/ʛʘ 

ʂʦʨʤʦʚʳʝ 

ʝʜʠʥʠʮʳ, ʮ/ʛʘ 

ʇʝʨʝʚʘʨʠʤʳʡ 

ʧʨʦʪʝʠʥ, ʮ/ʛʘ 

ʆʙʤʝʥʥʘʷ 

ʵʥʝʨʛʠʷ, ɻɼʞ/ʛʘ 

ʂʘʤʬʦʨʦʩʤʘ 

ʤʦʥʧʝʣʠʡʩʢʘʷ 
16,2 4,5 3,06 0,72 4,43 

 

ɿʘʢʣʶʯʝʥʠʝ. ɻʣʦʙʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʠ ʜʝʛʨʘʜʘʮʠʷ ʧʦʯʚ ʠʟ-ʟʘ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ 

ʟʘʩʦʣʝʥʠʷ ʩʝʡʯʘʩ ʩʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʳ [22, 23]. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʛʘʣʦʬʠʪʳ ʤʦʛʫʪ ʠʤʝʪʴ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʘʩʦʣʝʥʥʳʭ ʟʝʤʝʣʴ, ʪʘʢ ʠ ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʤʤʝʨʯʝʩʢʦʡ ʘʣʴʪʝʨʥʘʪʠʚʳ ʪʨʘʜʠʮʠʦʥʥʳʤ ʢʫʣʴʪʫʨʘʤ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʦʜʙʦʨ ʩʦʣʝ-ʩʦʣʥʮʝ-

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʢʫʣʴʪʫʨ ʥʘ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʟʝʤʣʷʭ ʧʨʦʜʠʢʪʦʚʘʥ ʪʝʤ, ʯʪʦ ʧʨʘʢʪʠʢʦʚ-

ʞʠʚʦʪʥʦʚʦʜʦʚ ʧʨʝʞʜʝ ʚʩʝʛʦ ʠʥʪʝʨʝʩʫʶʪ ʟʠʤʥʠʝ ʢʦʨʤʘ: ʩʝʥʦ ʠ ʟʠʤʥʠʝ ʧʘʩʪʙʠʱʘ [19, 20, 21]. 

ɺʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʟʠʤʥʠʭ ʧʘʩʪʙʠʱ ʞʠʚʦʪʥʦʚʦʜʳ ʚʳʥʫʞʜʝʥʳ ʟʘʛʦʪʘʚʣʠʚʘʪʴ ʥʠʟʢʦʢʘʯʝʩʪʚʝʥʥʳʝ 

ʩʝʥʘ ʩ ʚʳʩʦʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʴʶ, ʧʨʠʪʦʤ ʚʩʝʛʜʘ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʦʙʲʸʤʝ, ʘ ʧʨʠ ʫʩʧʝʰʥʦʤ 

ʚʥʝʜʨʝʥʠʠ ʚ ʢʫʣʴʪʫʨʫ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʤʬʦʨʦʩʤʳ ʤʦʥʧʝʣʠʡʩʢʦʡ (Camphorosma Monspeliaca) 

ʪʘʢʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʥʠʞʘʝʪʩʷ ʠ ʩʦʩʪʘʚʣʷʝʪ ʥʘʫʯʥʫʶ ʦʩʥʦʚʫ ʨʘʟʨʘʙʦʪʢʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʧʘʩʪʙʠʱ ʚ ʘʨʠʜʥʳʭ ʨʝʛʠʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʬʠʥʘʥʩʠʨʦʚʘʥʦ ʟʘ ʩʯʝʪ ʧʨʦʛʨʘʤʤʥʦ-

ʮʝʣʝʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ɸʇʂ ʥʘ 2024-2026 ʛʦʜʳ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʧʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʝ: 

BR22883585 çʈʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʪʙʠʱè. 
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ʊתʁɯʅ  

ɾʘʡʳʣʳʤʜʘʨʜʳש ʪᴇʤʝʥ ᴇʥʽʤʜʽʣʽʛʽ ʞᴅʥʝ ʦʥʳש ɹʘʪʳʩ פʘʟʘץʩʪʘʥʥʳש ʰᴇʣʜʽ ʘʡʤʘץʪʘʨʳʥʜʘסʳ 

ʢװʨʪ ʘʫʳʪץʫʳ ʦʩʳ ʪʘʙʠסʠ ʘʡʤʘץʪʳש ʪʘʙʠסʠ-ʪʘʨʠʭʠ ʬʘʢʪʦʨʣʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. ɸʣʘʡʜʘ, ʩʦסשʳ 

ʞʳʣʜʘʨʳ ʙײʣ ʞʘʡʳʣʳʤʜʳץ ʢʝʤʰʽʣʽʢʪʝʨ ʭʘʣʳץʪʳש ʪʝʟ ᴇʩʫʽ, ʰᴇʣʜʽ ʘʡʤʘץʪʘʨʜʘסʳ ᴇʥʝʨʢᴅʩʽʧ ʧʝʥ 

ʢᴇʣʽʢʪʽװ שʟʜʽʢʩʽʟ ʜʘʤʫʳ, ʩʦʥʜʘʡ-ʘץ ᴇʩʽʤʜʽʢʪʝʨ ʤʝʥ ʪʦʧʳʨʘץץʘ ʞʳʣʜʘʥ ʞʳʣסʘ ʘʥʪʨʦʧʦʛʝʥʜʽʢ ʞᴅʥʝ 

ʪʝʭʥʦʛʝʥʜʽʢ ʬʘʢʪʦʨʣʘʨʜʳץ שʳʩʳʤʳʥʳש ʘʨʪʫʳ ʥᴅʪʠʞʝʩʽʥʜʝ ʦʜʘʥ ᴅʨʽ ʢװʰʝʡʝ ʪװʩʪʽ. ɹײʣ 

ʞʘʡʳʣʳʤʜʳץ ʵʢʦʞװʡʝʣʝʨʜʽײץ שʨʳʣʳʤʳ ʤʝʥ ץʘʣʳʧʪʳ ʞײʤʳʩʳʥʳש ʙײʟʳʣʫʳʥʘ ʞᴅʥʝ ʦʣʘʨʜʳש 

ʜʝʛʨʘʜʘʮʠʷʩʳʥʘ ᴅʢʝʣʜʽ. ɹʘʪʳʩ פʘʟʘץʩʪʘʥʥʳײץ שʨסʘץ ʘʡʤʘץʪʘʨʳʥʜʘסʳ ʞʘʡʳʣʳʤʜʳץ 

ʵʢʦʞװʡʝʣʝʨʜʽש ʞʘʧʧʘʡ ʪʦʟʫʳ ʪʝʟ ʞװʨʽʧ ʞʘʪʳʨ, ʙײʣ ʦʩʳ ץʠʨʘסʘʥ ʞʘʡʳʣʳʤʜʳץ ʞʝʨʣʝʨʜʽ 

ʵʢʦʣʦʛʠʷʣʳץ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ץʘʞʝʪʪʽʣʽʛʽʥ ʪʫʳʥʜʘʪʘʜʳ. 

ʊײʟʜʘʥʫ-ᴅʣʝʤʜʝʛʽ ʝש ʢᴇʥʝ ʞᴅʥʝ ʝש ʤʘשʳʟʜʳ ʵʢʦʣʦʛʠʷʣʳץ ʧʨʦʙʣʝʤʘʣʘʨʜʳש ʙʽʨʽ. ʊʦʧʳʨʘץ 

ʧʝʥ ʩʫ ʨʝʩʫʨʩʪʘʨʳʥʳש ʢʝש ʪʘʨʘʣסʘʥ ʪײʟʜʘʥʫʳ ʙװʢʽʣ ᴅʣʝʤʜʝ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʘ ᴇʩʽʧ ʢʝʣʝ 

ʞʘʪץʘʥ ץʘʫʽʧ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʊʦʟסʘʥ ʞʘʡʳʣʳʤʜʳץ ʵʢʦʞװʡʝʣʝʨʜʽש ʞʝʤʰᴇʧ ᴇʥʽʤʜʽʣʽʛʽʥʽש 

ʞʦסʘʣסʘʥ ʙʠʦʘʣʫʘʥʪװʨʣʽʣʽʛʽʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ װʰʽʥ ʞʝʤʰᴇʧ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʙʘʩʳʤ ʪװʨʣʝʨʽ ʝʛʽʣʜʽ: 

ʞʘʪʘסʘʥ ʠʟʝʥ (Kochia prostrata (L.) Schrad.), ץʘʨʘʤʘʪʘʫ (camphorosma monspeliaca), ʪʝʨʽʩʢʝʥ 

(Eurotia Ceratoides), ʢװʡʨʝʫʽʢ (salsola orientalis), ʰᴇʧ ץʦʩʧʘʣʘʨʳ (ʞʘʪʘסʘʥ ʠʟʝʥ + ץʘʨʘʤʘʪʘʫ + 

ʪʝʨʽʩʢʝʥ). ɹײʣ ʤᴅʩʝʣʝʥʽ ʰʝʰʫʜʽש ʩʪʨʘʪʝʛʠʷʩʳ ʪײʟסʘ ʪᴇʟʽʤʜʽ ʜʘץʳʣʜʘʨʜʳ ᴇʩʽʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, 

ʩʦʥʜʳץʪʘʥ ʪʘʙʠסʠ ʪװʨʜʝ ʞʦסʘʨʳ ʪײʟʜʳʣʳץ ʞʘסʜʘʡʣʘʨʳʥʘ ʙʝʡʽʤʜʝʣʛʝʥ ᴇʩʽʤʜʽʢ ʪװʨʣʝʨʽʥ ʘʥʳץʪʘʫ 

  .ʘʞʝʪץ

ɹײʣ ʰʦʣʫʜʘ ʙʽʟ ץʘʨʘʤʘʪʘʫסʘ (camphorosma monspeliaca) ʥʘʟʘʨ ʘʫʜʘʨʘʤʳʟ, ʦʥʳ ʝש ᴇʢʽʣʜʽ 

ʛʘʣʦʬʠʪʪʝʨʜʽש ʙʽʨʽ ʜʝʧ ʩʘʥʘʫסʘ ʙʦʣʘʜʳ. ɹײʣ ʰʦʣʫʜʳש ʤʘץʩʘʪʳ פʘʟʘץʩʪʘʥʥʳײץ שʨסʘץ 

ʘʡʤʘץʪʘʨʳʥʜʘסʳ ʜʝʛʨʘʜʘʮʠʷʣʘʥסʘʥ ʞʘʡʳʣʳʤʜʘʨʜʳש ʙʠʦᴅʨʪװʨʣʽʣʽʛʽ ʤʝʥ ᴇʥʽʤʜʽʣʽʛʽʥ ץʘʣʧʳʥʘ 

ʢʝʣʪʽʨʫ װʰʽʥ ץʘʨʘʤʘʪʘʫʜʳש ʥʝʛʽʟʛʽ ʙʠʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʘʛʨʦʥʦʤʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʢᴇʨʩʝʪʫ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 
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ʉʆʃʊתʉʊɯʂ פɸɿɸפʉʊɸʅʅʓר ɼɸʃɸ ɸʁʄɸנʓʅɼɸ ʊʆʃʓױפפʅɼʓ ʄɸʃ ɸɿʓנʓʅ 

ᴆʅɼɯʈʋ תʐɯʅ ʐʀʂɯɿɸʊ ʂʆʅɺɽʁɽʈɯʅ ױפʈʋ 

DEVELOPMENT OF RAW MATERIAL CONVEYORS FOR THE PRODUCTION  

OF HIGH -GRADE FEED IN THE STEPPE ZONE OF NORTHERN KAZAKHSTAN  

 

ɸʥʥʦʪʘʮʠʷ 

ʄʘץʘʣʘʜʘ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʥʳש ʜʘʣʘ ʘʡʤʘסʳʥʳש ʤʘʣ ʘʟʳץʪʳץ ʘʣץʘʧʪʘʨʳʥʜʘ ᴇʥʽʤʜʽʣʽʛʽ 

ʤʝʥ ʩʘʧʘʣʳץ ᴅʣʝʫʝʪʽ ʞʦסʘʨʳ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥʳש ʪʦʣʳײץץʥʜʳ ʤʘʣ ʘʟʳסʳʥʘ ץʘʞʝʪʪʽʣʽʢʪʝʨʽʥ 

ᴇʥʜʽʨʫ ʞᴅʥʝ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ʰʠʢʽʟʘʪʪʳץ ʢʦʥʚʝʡʝʨʽʥ ᴅʟʽʨʣʝʫ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 

ʙʝʨʽʣʛʝʥ. ʊʦʧʳʨʘץ ʞᴅʥʝ ʢʣʠʤʘʪ ʞʘסʜʘʡʳʥʘ, ʰʘʨʫʘʰʳʣʳץʪʳש ʤʘʤʘʥʜʘʥʫʳʥʘ ʞᴅʥʝ ʦʥʳש ʤʘʣʤʝʥ 

 ʜʝ ʤʘʣשʟʛʽ ʢʝʟʝװʳ-ʢסʜʘʣʘʜʳ. ʂᴇʢʪʝʤʛʽ-ʞʘʟשʳʣʜʘʨʳ ʪʘץʜʘ ץʪʳץʘʨʘʡ ʤʘʣ ʘʟʳץ ʳʥʘסʪʳץʘʥʳץ

ʘʟʳסʳʤʝʥ װʟʜʽʢʩʽʟ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ, ᴇʥʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ ʞᴅʥʝ ʤʘʣ ʘʟʳץʪʘʥʜʳʨʫ ʩʘʧʘʩʳ ʞʦסʘʨʳ, 

ʰʘʙʫʜʘʥ ʥʝʤʝʩʝ ʤʘʣ ʞʘʶʜʘʥ ʢʝʡʽʥ ʪʝʟ ᴇʩʽʧ, ײʟʘץ ʫʘץʳʪ ʞʘʥʫʘʨʣʘʨʜʳ ʤʘʣ ʘʟʳסʳʤʝʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʫ װʰʽʥ ʰᴇʧ ʰʘʙʫסʘ ʘʨʥʘʣסʘʥ ʤʝʨʟʽʤʽ ᴅʨʪװʨʣʽ ʙʦʣʫʳ ʢʝʨʝʢ [1]. ʄʘʣ ʘʟʳסʳʥ ᴇʥʜʽʨʫ ʤᴅʩʝʣʝʩʽʥ 

ʰʝʰʫʜʝ ʥᴅʨʫʳʟʳ ʞʦסʘʨʳ ʢᴇʧʞʳʣʜʳץ ʞᴅʥʝ ʙʽʨʞʳʣʜʳץ ʜʘץʳʣʜʘʨסʘ ʤʘשʳʟʜʳ ʨᴇʣ ʙʝʨʽʣʫʽ ʢʝʨʝʢ. 

ʂᴇʧʢʦʤʧʦʥʝʥʪʪʽ ץʦʩʧʘʜʘʥ ʜʘʡʳʥʜʘʣסʘʥ ʤʘʣ ʘʟʳסʳʥʳײץ שʨʘʤʳʥʜʘ ʢᴇʙʽʨʝʢ ʵʥʝʨʛʠʷ, ʥᴅʨʫʳʟ, 

ʢʘʨʦʪʠʥ ʙʘʨ, ʞʘʥʫʘʨʣʘʨ ʞʘץʩʳ ʞʝʡʜʽ ʞᴅʥʝ ᴇʥʽʤ ʙʽʨʣʽʛʽʥ ʘʣʫסʘ ʢʦʥʮʝʥʪʨʠʨʣʝʥʛʝʥ ʤʘʣ ʘʟʳסʳʥʳש 

ᴇʟʽʥʜʽʢ ײץʥʳʥ ʪᴇʤʝʥʜʝʪʝ ʦʪʳʨʳʧ, ʞʘʥʫʘʨʣʘʨʜʳש ʛʝʥʝʪʠʢʘʣʳץ ʧʦʪʝʥʮʠʘʣʳʥʳש ʪʦʣʳץ ʞװʟʝʛʝ 

ʘʩʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ. ɾʦסʘʨʳ ʵʥʝʨʛʝʪʠʢʘʣʳץ ʞᴅʥʝ ʧʨʦʪʝʠʥʜʽʢ ץʦʨʝʢʪʽʣʽʛʽ ʙʘʨ ʤʘʣ ʘʟʳסʳ ᴇʥʜʽʨʽʩʽʥ 

ʘʨʪʪʳʨʫ װʰʽʥ ײʟʘץ ᴇʩʝʪʽʥ, ʞʘץʩʳ ʙʝʡʽʤʜʝʣʫ ץʘʙʽʣʝʪʽ ʙʘʨ ʞᴅʥʝ ᴇʥʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ ʰᴇʧ ʘʣץʘʙʳʥ 

 ʢʦʥʚʝʡʝʨʜʝ 2023-2024 ʘʫʳʣ ץʘʞʝʪ [2]. ʐʠʢʽʟʘʪʪʳץ ʜʘʫשʨʘʡʪʳʥ ʧʝʨʩʧʝʢʪʠʚʪʽ ʰᴇʧʪʝʨʜʽ ʪʘײץ

ʰʘʨʫʘʰʳʣʳסʳ ʞʳʣʳ ʞʘסʜʘʡʳʥʜʘ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʥʳש ʜʘʣʘ ʘʡʤʘסʳʥʳש ʞʘסʜʘʡʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ ʙʘʨʣʳץ ʟʝʨʪʪʝʣʛʝʥ ʜʘץʳʣʜʘʨ ᴇʥʜʽʨʽʣʝʪʽʥ ʤʘʣ ʘʟʳסʳʥʳש ʙʘʨʣʳץ ʪװʨʣʝʨʽʥʝʥ 

ʘʡʪʘʨʣʳץʪʘʡ ʞʦסʘʨʳ ᴇʥʽʤ ʙʝʨʜʽ. ʐʠʢʽʟʘʪʪʳץ ʢʦʥʚʝʡʝʨʜʽש ʟʝʨʪʪʝʣʛʝʥ ʜʘץʳʣʜʘʨʳʥʳש ʢᴇʢ 

ʤʘʩʩʘʩʳʥʳש ʞʘץʩʳ ᴇʥʽʤʜʽʣʽʛʽʥ ʙʽʨʽʥʰʽ ʧʘʡʜʘʣʘʥʫ ʢʝʟʝשʽʥʜʝ ʙײʨʰʘץʪʳ-ʜᴅʥʜʽ ʰᴇʧ ץʦʩʧʘʩʳ 

ʢᴇʨʩʝʪʪʽ ï 324 ʮ/ʛʘ, ʥʝʤʝʩʝ ײץʨסʘץ ʟʘʪץʘ ʘʡʥʘʣʜʳʨסʘʥʜʘ - 67,5 ʮ/ʛʘ, ʤʘʣ ʘʟʳץʪʳץ ʙʽʨʣʽʛʽʥʽש 
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ʰʳסʳʤʳ - 48,6 ʮ/ʛʘ, ץʦʨʳʪʳʣʘʪʳʥ ʧʨʦʪʝʠʥ - 8,57 ʮ/ʛʘ ʙʦʣʜʳ. ɹʽʨ ʛʝʢʪʘʨʜʘʥ ʘʣʤʘʩʫ ʵʥʝʨʛʠʷʥʳש 

ʝש ʞʦסʘʨʳ ᴇʥʽʤʽ ʢʝʣʝʩʽ ʨʝʪʪʽʣʽʢʧʝʥ ʙʦʣʜʳ: ʢᴇʢ ʤʘʩʩʘʩʳ ʙʦʡʳʥʰʘ ï 1-ʰʽ ʰʘʙʫʜʘסʳ ʙײʨʰʘץʪʳ-

ʜᴅʥʜʽ ʰᴇʧ ץʦʩʧʘʩʳ (63,45 ɻɼʞ/ʛʘ), 1-ʰʽ ʰʘʙʫʜʘסʳ ʞװʛʝʨʽ ʤʝʥ ʩʫʜʘʥ ʰᴇʧʪʝʨʽ (51,98 ɻɼʞ/ʛʘ), 

ʙײʨʰʘץ-ʩײʣʳ ץʦʩʧʘʩʳ (32,37 ɻɼʞ/ʛʘ); ʜᴅʥʜʽ ʧʽʰʝʥʜʝʤʝʛʝ ï ʩײʣʳ (27,65 ɻɼʞ/ʛʘ) ʞᴅʥʝ ʘʨʧʘ  

(26,46 ɻɼʞ/ʛʘ); ʜᴅʥʜʽ ʞʝʤ װʰʽʥ ï ʙײʨʰʘץ-ʩײʣʳ ץʦʩʧʘʩʳ (10,56 ɻɼʞ/ʛʘ), ʘʨʧʘ (7,04 ɻɼʞ/ʛʘ) ʞᴅʥʝ 

ʩײʣʳ (6,99 ɻɼʞ/ʛʘ); ʩװʨʣʝʤʛʝ ï ʩʫʜʘʥ ʰᴇʙʽ ץʦʩʳʣסʘʥ ʞװʛʝʨʽ (56,81 ɻɼʞ/ʛʘ). 

 

ANNOTATION  

The article presents the results of a study on the development of raw material conveyors for the 

production and provision of livestock needs for high-grade feed with high production and quality 

potential in the forage lands of the steppe zone of Northern Kazakhstan. Depending on the soil and 

climatic conditions, the specialization of the farm and the saturation of its livestock, fodder crops are 

selected. They should have different shelf life for mowing in order to ensure an uninterrupted supply of 

feed during the spring-summer-autumn period, be high-yielding and with high forage qualities, grow 

quickly after mowing or bleaching and provide animals with food for a long time [1]. A significant role 

in solving the problem of feed production should be given to high-protein perennial and annual crops. 

Feeds made from a multicomponent mixture mainly contain more energy, protein, and carotene, are 

readily eaten by animals and contribute to a more complete realization of the genetic potential of 

animals, while reducing the cost of concentrated feeds per unit of production. To increase the production 

of feed with high energy and protein nutrition, it is necessary to select promising grasses with longevity, 

good adaptability and forming a highly productive herbage [2]. In the raw material conveyor in the 

conditions of the 2023-2024 agricultural year, all the crops studied, in relation to the conditions of the 

steppe zone of Northern Kazakhstan, formed a fairly high yield of all types of feed produced. A good 

yield of the green mass of the studied crops of the raw conveyor during the first period of use was shown 

by a legume-grain grass mixture - 324 c/ha, or translated into dry matter 67,5 c/ha with a feed unit yield 

of 48,6 c/ha, digestible protein ï 8,57 c/ha. The highest yield of metabolic energy per hectare was in the 

following sequence: for green mass - legume-cereal grass mixture of 1 mowing (63,45 GJ/ha), corn with 

Sudanese grass of 1 mowing (51,98 GJ/ha), pea-oat mixture (32,37 GJ/ha); for grain-oats (27,65 GJ/ha) 

and barley (26,46 GJ/ha); for grain forage - pea-oat mixture (10,56 GJ/ha), barley (7,04 GJ/ha) and oats 

(6,99 GJ/ha); for silage - corn with Sudanese grass (56,81 GJ/ha). 

 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʰʠʢʽʟʘʪʪʳϨ ʢʦʥʚʝʡʝʨ, ʤʘʣ ʘʟʳϤʳ, ʢϺʧʞʳʣʜʳϨ ʰϺʧ, ʙʽʨʞʳʣʜʳϨ ʰϺʧ, ʰϺʧ 

Ϩʦʩʧʘʩʳ, Ϻʥʽʤʜʽʣʽʢ. 

Key words: the raw material conveyor, feed, perennial grass, annual grass, grass mixture, 

productivity. 

  

ʂʽʨʽʩʧʝ. ʄʘʣ ʰʘʨʫʘʰʳʣʳסʳ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘסʳ 

ʙʘʩʳʤ ʙʘסʳʪʪʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄʘʣ ʰʘʨʫʘʰʳʣʳסʳʥʳש ᴇʨʢʝʥʜʝʧ, ʦʜʘʥ ᴅʨʽ ʜʘʤʫʳʥʳש 

ʙʽʨ ʰʘʨʪʳ ï ʪײʨʘץʪʳ, ʞʦסʘʨʳ ʩʘʧʨʘʣʳ ʤʘʣ ʘʟʳסʳ ץʦʨʳʥ ײץʨʫ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʝʣʽʤʽʟʜʽש ʢᴇʧʪʝʛʝʥ 

ᴇשʽʨʣʝʨʽʥʜʝ ʢᴇʢʪʝʤ-ʞʘʟ ʘʡʣʘʨʳʥʜʘסʳ ץʘʣʳʧʪʘʥ ʪʳʩ ʘʫʘ-ʨʘʡʳ ʤʝʥ ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨסʘ 

ʙʘʡʣʘʥʳʩʪʳ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʤʘʣ ʘʟʳסʳ ʪʘʧʰʳʣʳסʳ ʙʘʡץʘʣʫʜʘ, ʙײʣ ʢᴇʙʽʥʝʩʝ ʤʘʣ 

ʰʘʨʫʘʰʳʣʳסʳ ᴇʥʽʤʜʝʨʽʥʽש ʪʘʧʰʳʣʳסʳʥʘ, ʦʥʳש ᴇʟʽʥʜʽʢ ײץʥʳʥʳש ᴇʩʫʽʥʝ ʞᴅʥʝ ʤʘʣ ʙʘʩʳʥʳש 

 .ʘʨʫʳʥʘ ʘʣʳʧ ʢʝʣʝʜʽץʳʩץ

ɸʛʨʦᴇʥʝʨʢᴅʩʽʧ ʢʝʰʝʥʽʥʽש ʤʘשʳʟʜʳ ʙʘסʳʪʪʘʨʳ ï ʤʘʣ ʞᴅʥʝ ᴇʩʽʤʜʽʢ ʰʘʨʫʘʰʳʣʳסʳ. ɸץʤʦʣʘ 

ʦʙʣʳʩʳʥʜʘ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥʳש ʞʘʣʧʳ ᴇʥʽʤʽʥʽװ שʣʝʩʽ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ᴇʥʽʤʜʝʨʽʥʽש ʞʘʣʧʳ 

ᴇʥʽʤʽʥʽ41,6 ש ʧʘʡʳʟʳʥ ײץʨʘʡʜʳ. ᴆʟ ʢʝʟʝʛʽʥʜʝ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳ ᴇʥʽʤʜʝʨʽʥʽש ᴇʟʽʥʜʽʢ ײץʥʳʥʳש 

65-70 ʧʘʡʳʟʳʥʘ ʜʝʡʽʥ ʤʘʣ ʘʟʳסʳʥʘ ʢʝʣʝʜʽ. פʘʟʽʨʛʽ ʪʘשʜʘ ʦʙʣʳʩʪʘסʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʪʘʫʘʨʳʥ 

ᴇʥʜʽʨʫʰʽʣʝʨ ʤʘʣ ʘʟʳסʳʥ ᴇʥʜʽʨʫ װʰʽʥ ᴇʥʽʤʜʽʣʽʛʽ ʪᴇʤʝʥ ʪʘʙʠסʠ ʰʘʙʳʥʜʳץʪʘʨ ʤʝʥ ʞʘʡʳʣʳʤʜʘʨʜʳ, 

ʩʦʥʜʘʡ-ʘץ ʰᴇʧ ᴇʥʽʤʜʽʣʽʛʽ 5-7 ʮ/ʛʘ ʘʩʧʘʡʪʳʥ ʢᴇʧʞʳʣʜʳץ ʰᴇʧʪʝʨʜʽש ʝʩʢʽ, ᴇʥʽʤʜʽʣʽʛʽ ʪᴇʤʝʥ 

ʜʘץʳʣʜʘʨʳʥ ʧʘʡʜʘʣʘʥʫʜʘ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʩʦסשʳ 10-15 ʞʳʣʜʘ ʝʣʜʽ ʤʝʢʝʥʜʝʨʜʽש ʘʡʥʘʣʘʩʳʥʜʘסʳ 3-10 ʢʤ ʨʘʜʠʫʩʪʘ 

ʞʘʡʳʣʳʤʜʘʨʜʘ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʤʘʣʜʘʨʳʥʳװ שʟʜʽʢʩʽʟ ʞʘʡʳʣʫʳ ʪʘʙʠסʠ ʤʘʣ ʘʟʳץʪʳץ 

ʘʣץʘʧʪʘʨʜʳש ʪʦʟʫʳʥʘ ʳץʧʘʣ ʝʪʪʽ. ɸץʤʦʣʘ ʦʙʣʳʩʳʥʜʘסʳ ʪʦʟסʘʥ ʞʘʡʳʣʳʤʜʘʨʜʳש ʘʫʜʘʥʳ ץʘʟʽʨʛʽ 

ʫʘץʳʪʪʘ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ɾʝʨ ʨʝʩʫʨʩʪʘʨʳ ʢʦʤʠʪʝʪʽʥʽש ʤᴅʣʽʤʝʪʽ ʙʦʡʳʥʰʘ 1,9 ʤʣʥ 

ʛʝʢʪʘʨסʘ ʞʝʪʪʽ. 2020 ʞʳʣʳ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʉʪʨʘʪʝʛʠʷʣʳץ ʞʦʩʧʘʨʣʘʫ ʞᴅʥʝ ʨʝʬʦʨʤʘʣʘʨ 
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ʘʛʝʥʪʪʽʛʽʥʽש ɸץʤʦʣʘ ʦʙʣʳʩʳ ʙʦʡʳʥʰʘ ױʣʪʪʳץ ʩʪʘʪʠʩʪʠʢʘ ʙʶʨʦʩʳʥʳש ʤᴅʣʽʤʝʪʽ ʙʦʡʳʥʰʘ ʽʨʽ ץʘʨʘ 

ʤʘʣ ʩʘʥʳ 461 ʤʳש ʰʘʨʪʪʳ ʙʘʩ, ײʩʘץ ʤʘʣ 650 ʤʳש ʰʘʨʪʪʳ ʙʘʩ, ʞʳʣץʳ - 200 ʤʳש ʰʘʨʪʪʳ ʙʘʩ 

ʙʦʣʜʳ. 180 ʢװʥʛʝ ʜʝʡʽʥ ʩʦʟʳʣʘʪʳʥ ʤʘʣʜʳ ץʦʣʜʘ ʙʘסʫ ʢʝʟʝשʽʥʝ ʽʨʽ ץʘʨʘסʘ 415 ʤʳש ʪʦʥʥʘ, ײʩʘץ 

ʤʘʣסʘ 117 ʤʳש ʪʦʥʥʘ, ʞʳʣץʳסʘ 360 ʤʳש ʪʦʥʥʘ ʩʘʧʘʣʳ ʰᴇʧ ʜʘʡʳʥʜʘʫ ץʘʞʝʪ. ɸʣ ʞʘʣʧʳ ʤʘʣʜʳש 

ʙʘʨʣʳץ ʪװʨʽ ʙʦʡʳʥʰʘ ʤʘʣ ʘʟʳסʳʥʘ ץʘʞʝʪʪʽʣʽʢ ʩʘץʪʘʥʜʳʨʫ ץʦʨʳʥ ʝʩʝʧʢʝ ʘʣסʘʥʜʘ 1 ʤʣʥ ʪʦʥʥʘסʘ 

ʞʫʳץʪʘʡʜʳ. ɹײʣ ץʘʞʝʪʪʽʣʽʢ ʞʳʣ ʩʘʡʳʥ ʘʨʪʳʧ, ʩװʪ ʢʝʰʝʥʜʝʨʽʥʜʝ ʞʳʣ ʙʦʡʳ ʤʘʣ ʙʘסʫʜʳ ʞᴅʥʝ ʤʘʣ 

ʙʘʩʳʥʳש ʢᴇʙʝʶʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʞʳʣ ʩʘʡʳʥ ʘʨʪʘʜʳ. ʆʙʣʳʩʪʘסʳ ʪʘʙʠסʠ ʰʘʙʳʥʜʳץʪʘʨ, פʈ ɾʝʨ 

ʨʝʩʫʨʩʪʘʨʳ ʢʦʤʠʪʝʪʽʥʽש ʤᴅʣʽʤʝʪʽ ʙʦʡʳʥʰʘ, ץʘʨʘ ʰᴇʧʢʝ ʜʝʛʝʥ ʞʘʣʧʳ ץʘʞʝʪʪʽʣʽʢʪʽ15 ש ʧʘʡʳʟʳʥ 

 .ʪʦʥʥʘʜʘʥ ʘʩʧʘʡʜʳ שʘʤʪʘʤʘʩʳʟ ʝʪʝ ʘʣʘʜʳ, ʥʝʤʝʩʝ 145 ʤʳץ ʘʥʘס

ʆʙʣʳʩ ʙʦʡʳʥʰʘ ʩʦסשʳ ʦʥ ʞʳʣʜʘסʳ ʦʨʪʘʰʘ ʰᴇʧ ᴇʥʽʤʜʽʣʽʛʽ 9-12 ʮ/ʛʘ ײץʨʘʩʘ, ʙʽʨʞʳʣʜʳץ 

ʞᴅʥʝ ʢᴇʧʞʳʣʜʳץ ʤʘʣ ʘʟʳץʪʳץ ʰᴇʧʪʝʨ ʝʛʽʩʪʽʛʽ 282,6 ʤʳש ʪʦʥʥʘסʘ ʥʝʤʝʩʝ 29 ʧʘʡʳʟסʘ ʤʘʣ ʘʟʳץʪʳץ 

 ʜʘʡʣʘʨʳ ʝʛʽʩʪʽʢסʞʘ ץʠ-ʢʣʠʤʘʪʪʳסʪʘʙʠ שʽʨʜʽשʣ ʨʝʪʪʝ ᴇײʘʤʪʘʤʘʩʳʟ ʝʪʝ ʘʣʘʜʳ. ɹץ ʘʞʝʪʪʽʣʽʢʪʽץ

ʰʘʙʳʥʜʳץʪʘʨ ʤʝʥ ʞʘʡʳʣʳʤʜʘʨʜʳ ײץʨʫ װʰʽʥ ʢᴇʧʞʳʣʜʳץ ʜᴅʥʜʽ ʞᴅʥʝ ʙײʨʰʘץ ʜʘץʳʣʜʘʨʳʥʳש 

ʞʦסʘʨʳ ᴇʥʽʤʜʽ ʩʦʨʪʪʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʥʝʛʽʟʽʥʜʝ ʦʙʣʳʩʪʳץ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥ ץʘʞʝʪʪʽ ʩʘʧʘʣʳ ʤʘʣ 

ʘʟʳסʳʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʪʘʟʘ ʞᴅʥʝ ץʦʩʧʘ ʪװʨʽʥʜʝ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

ʢᴇʧʞʳʣʜʳץ ʰᴇʧʪʝʨ - ʝש ʞʘץʩʳ ʙʠʦʣʦʛʠʷʣʳײץ ץʨʘʣ, ʵʨʦʟʠʷ ʧʨʦʮʝʩʪʝʨʽʥʽש ʞᴅʥʝ ʰᴇʣʝʡʪʪʝʥʫʜʽש 

ʘʣʜʳʥ ʘʣʫ ײץʨʘʣʳ. ʊʦʧʳʨʘײץ ץʥʘʨʣʳסʳʥ ʩʘץʪʘʫ ʤʝʥ ʘʨʪʪʳʨʫʜʘ ʰʘʙʳʥʜʳץ ʧʝʥ ʞʘʡʳʣʳʤסʘ 

ʙʘʣʘʤʘ ʞʦץ. ɽʛʽʩʪʽʢ ʞʝʨʣʝʨʜʝʛʽ ʞᴅʥʝ ʞʘʡʳʣʳʤʜʳץ ʰʘʨʫʘʰʳʣʳץʪʘסʳ ʢᴇʧʞʳʣʜʳץ ʰᴇʧʪʝʨʜʽש 

ʨᴇʣʽ, ץʘʨʞʳʣʳץ ʨʝʩʫʨʩʪʘʨסʘ ʝʣʝʫʣʽ ʰʝʢʪʝʫʣʝʨ ʙʘʨסʘʥ ʩʘʡʳʥ ʘʨʪʳʧ ʢʝʣʝʜʽ.  

ʄʘʣ ʘʟʳסʳʥʘ ʩײʨʘʥʳʩ ʪʘʧʰʳʣʳסʳʥ ʘʟʘʡʪʫ ʤʘʣ ʘʟʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ʘʣץʘʧʪʘʨʳʥ 0,5 

ʤʠʣʣʠʦʥ ʛʝʢʪʘʨסʘ ʜʝʡʽʥ ʢʝשʝʡʪʫ ʘʨץʳʣʳ ʤװʤʢʽʥ ʙʦʣʘʜʳ. ɸ.ʀ. ɹʘʨʘʝʚ ʘʪʳʥʜʘסʳ סʳʣʳʤʠ-

ᴇʥʜʽʨʽʩʪʽʢ ʦʨʪʘʣʳסʳʥʜʘסʳ ײʟʘץ ʤʝʨʟʽʤʜʽ ʟʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ פʘʟʘץʩʪʘʥʥʳש ʦʨʤʘʥʜʳ ʜʘʣʘ 

ʞᴅʥʝ ʜʘʣʘ ʘʡʤʘץʪʘʨʳʥʜʘ ʢᴇʧʞʳʣʜʳץ ʜᴅʥʜʽ ʜʘץʳʣʜʘʨ ʤʝʥ ʙʽʨʞʳʣʜʳץ ʤʘʣ ʘʟʳץʪʳץ ʰᴇʧʪʝʨ ʤʘʣ 

ʘʟʳץʪʳץ ʤʘʩʩʘʥʳש ʝש ʞʦסʘʨʳ ᴇʥʽʤʽʥ ʙʝʨʝʜʽ. ɸʣʘʡʜʘ, ɸץʤʦʣʘ ʦʙʣʳʩʳʥʜʘ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥ ʘʟ 

ʰʳסʳʥʤʝʥ ʞʦסʘʨʳ ʩʘʧʘʣʳ ʤʘʣ ʘʟʳסʳʤʝʥ ʪʦʣʳץ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʤʘץʩʘʪʳʥʜʘ ʤʘʣ ʘʟʳסʳ ᴇʥʜʽʨʽʩʽʥ 

ʜʘʤʳʪʫ ʙʦʡʳʥʰʘ ʙʽʨʰʘʤʘ ʞײʤʳʩʪʘʨ ʞװʨʛʽʟʽʣʽʧ ʞʘʪץʘʥʳʥʘ ץʘʨʘʤʘʩʪʘʥ, ʢʝʣʝʩʽ ʽʩ-ʰʘʨʘʣʘʨʜʳ 

ʞװʟʝʛʝ ʘʩʳʨʫ ץʘʞʝʪ [3]: 

1. ʊװʨʣʝʨʽ ʤʝʥ ʩʦʨʪʪʳץ ʘʣʫʘʥ ʪװʨʣʽʣʽʛʽʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʙʽʨʞʳʣʜʳץ ʞᴅʥʝ ʢᴇʧʞʳʣʜʳץ 

ʤʘʣ ʘʟʳץʪʳץ ʜʘץʳʣʜʘʨʜʳש ʝʛʽʩʪʽʢ ʘʣץʘʧʪʘʨʳʥ ʢʝשʝʡʪʫ. 

2. ʄʠʥʝʨʘʣʜʳץ ʪʳשʘʡʪץʳʰʪʘʨʜʳ ʝʥʛʽʟʫʤʝʥ ײʰʪʘʩʪʳʨʘ ʦʪʳʨʳʧ, ʝʩʢʽ ʰʘʙʳʥʜʳץʪʘʨ ʤʝʥ 

ʞʘʡʳʣʳʤʜʘʨʜʳ ʞʘשʘʨʪʫʜʳ ʪײʨʘץʪʳ ʥʝʛʽʟʜʝ ʞװʨʛʽʟʫ. 

3. ʊʘʙʠסʠ ʤʘʣ ʘʟʳץʪʳץ ʘʣץʘʧʪʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ ʪᴇʤʝʥ ʞᴅʥʝ ʪʦʟסʘʥ ʘʫʤʘץʪʘʨʳʥ װʩʪʽʨʪ ʞᴅʥʝ 

ʪװʙʝʛʝʡʣʽ ʞʘץʩʘʨʪʫ ʞʦʣʳʤʝʥ ʞʳʣ ʩʘʡʳʥסʳ ʝʛʽʩʪʽʢ ʰʘʙʳʥʜʳץʪʘʨ ʤʝʥ ʞʘʡʳʣʳʤʜʘʨʜʳ ײץʨʫ. 

4. ʆʙʣʳʩʪʳש ʩװʪ-ʪʘʫʘʨʣʳ ʬʝʨʤʘʣʘʨʳʥ ʩʘʧʘʣʳ ʤʘʣ ʘʟʳסʳʤʝʥ (ʰᴇʧ, ʧʽʰʝʥʜʝʤʝ ʞᴅʥʝ 

ʩװʨʣʝʤ) ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ʰʠʢʽʟʘʪʪʳץ ʢʦʥʚʝʡʝʨʣʝʨʜʽ ײץʨʫ. 

ʄʘʣ ʘʟʳסʳʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽ ʢװʰʝʡʪʫ ʪʝʢ ʢʦʥʮʝʥʪʨʠʨʣʝʥʛʝʥ, ʰʳʨʳʥʜʳ ʞᴅʥʝ ץʘʨʘ 

ʰᴇʧʪʽ ᴇʥʜʽʨʫʜʽ ʢװʨʪ ʘʨʪʪʳʨʫʤʝʥ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʙʘʨʣʳץ ʤʘʣ ʘʟʳץʪʳץ ʞʝʨʣʝʨʜʽ 

ʙʘʨʳʥʰʘ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫʤʝʥ ʞᴅʥʝ ʦʣʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ [4-11]. ʂᴇʢ 

ʢʦʥʚʝʡʝʨʜʽ ײʡʳʤʜʘʩʪʳʨʫ ʢʝʟʽʥʜʝ ʤʘʣ ʘʟʳסʳʥʳש ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʫסʘ ʘʟ ʫʘץʳʪ ʽʰʽʥʜʝ ʞᴅʥʝ ᴅʨʙʽʨ 

ʤʘʣ ʘʟʳץʪʳץʢ ʜʘץʳʣ ʪװʨʽʥʝ ʦשʪʘʡʣʳ ʞʠʥʘʫ ʘʨץʳʣʳ ץʦʣ ʞʝʪʢʽʟʽʣʝʜʽ. ɽʛʽʩʪʽʢ ײץʨʳʣʳʤʳʥʜʘ ʤʘʣ 

ʘʟʳץʪʳץ ʜʘץʳʣʜʘʨ ʘʣץʘʧʪʳ25% ש ʘʣʫʳ ʢʝʨʝʢ, ʥʝʛʽʟʽʥʝʥ ʤʘʣ ʘʟʳץʪʳץ, ʞװʛʝʨʽ ʞᴅʥʝ ʙײʨʰʘץ 

ʜʘץʳʣʜʘʨʳ [12-20]. 

ɿʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ ʤʝʥ ʪᴅʩʽʣʜʝʨʽ. ɿʝʨʪʪʝʫ ʦʙʲʝʢʪʽʩʽ ï ײʟʘץ ʤʝʨʟʽʤʜʝ ʧʘʡʜʘʣʘʥʫʜʘסʳ ʝʩʢʽ 

ʞʘʡʳʣʳʤʜʘʨ, ʙʽʨʞʳʣʜʳץ ʞᴅʥʝ ʢᴇʧʞʳʣʜʳץ ʰᴇʧʪʝʨ. 

ɿʝʨʪʪʝʫʣʝʨ BR21881871 çϧʘʟʘϨʩʪʘʥʥʳϬ ʤʘʣ ʘʟʳϨʪʳϨ ʘʣϨʘʧʪʘʨʳʥʜʘ ʪϰʨʘϨʪʳ ʙʘʩϨʘʨʫ 

ʢʦʥʪʝʢʩʪʽʥʜʝ ʞʝʤʰϺʧ ʜʘʡʳʥʜʘʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʤʝʥ ʪϸʩʽʣʜʝʨʽʥ ʞʘʩʘϨʪʘʫè ϣʊɹ ʰʝϬʙʝʨʽʥʜʝ 

ʟʝʨʪʪʝʫʜʽ ϧʘʟʘϨʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ϣʳʣʳʤ ʞϸʥʝ ʞʦϤʘʨʳ ʙʽʣʽʤ ʤʠʥʠʩʪʨʣʽʛʽʥʽϬ ϣʳʣʳʤ 

ʢʦʤʠʪʝʪʽ Ϩʘʨʞʳʣʘʥʜʳʨʫʳ ʘʷʩʳʥʜʘ ʞϮʟʝʛʝ ʘʩʳʨʳʣʜʳ. 

ɿʝʨʪʪʝʫ ʝʢʽ ʞʳʣ ʽʰʽʥʜʝ (2023-2024) ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʥʳש ʜʘʣʘ ʘʡʤʘסʳʥʜʘ ɸʢʤʦʣʘ 

ʦʙʣʳʩʳ, ɿʝʨʝʥʜʽ ʘʫʜʘʥʳ, נ. ʄװʩʽʨʝʧʦʚ ʘʪʳʥʜʘסʳ ᴅʢʽʤʰʽʣʽʢ ʘʫʳʣʜʳץ ʦʢʨʫʛʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ 

çɾʘʡʩʘʥè ʰʘʨʫʘ ץʦʞʘʣʳסʳʥʳש ʪᴅʞʽʨʠʙʝ ʫʯʘʩʢʝʩʽʥʜʝ ʦʨʳʥʜʘʣʜʳ (1-ʩʫʨʝʪ). 
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ʉʫʨʝʪ 1 ï çɾʘʡʩʘʥè ʐפ ʞʝʨ ʘʢʪʽʩʽʥʽש ʥʝʛʽʟʽʥʜʝʛʽ ʪᴅʞʽʨʠʙʝ ʫʯʘʩʢʝʩʽʥʽש ʢʦʥʪʫʨʳ 

 

çʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʥʳש ʜʘʣʘ ʘʡʤʘסʳʥʜʘסʳ ʤʘʣ ʘʟʳץʪʳץ ʞʝʨʣʝʨʽʥʜʝ ʪʦʣʳײץץʥʜʳ ʤʘʣ 

ʘʟʳסʳʥ ᴇʥʜʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ᴅʟʽʨʣʝʫè ʪʘץʳʨʳʙʳ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫʣʝʨʜʝʛʽ ʝʩʝʧʪʝʨ ʤʝʥ 

ʙʘץʳʣʘʫʣʘʨ ץʦʣʜʘʥʳʩʪʘסʳ ᴅʜʽʩʪʝʨʤʝʥ ʞװʨʛʽʟʽʣʜʽ. 

ʊᴅʞʽʨʠʙʝʜʝ ʤʘʣ ʘʟʳץʪʳץ ʜʘץʳʣʜʘʨʜʳש ʘʫʜʘʥʜʘʩʪʳʨʳʣסʘʥ ʩʦʨʪʪʘʨʳ ץʦʣʜʘʥʳʣʜʳ. ɽʛʽʩ ʩʝʙʫ 

ʘʣʜʳʥʜʘסʳ ʢʝʟʝשʜʝ ʪץײʳʤʜʳץ ʤʘʪʝʨʠʘʣ ʜʘʡʳʥʜʘʣʜʳ. ʊץײʳʤʜʳץ ʤʘʪʝʨʠʘʣʜʳש ʟʝʨʪʭʘʥʘʣʳץ 

ᴇʥʛʽʰʪʽʛʽ 84-99% ײץʨʘʜʳ. ɹʽʨʞʳʣʜʳץ ʞᴅʥʝ ʢᴇʧʞʳʣʜʳץ ʤʘʣ ʘʟʳץʪʳץ ʜʘץʳʣʜʘʨʜʳ ʩʝʙʫ װʰʽʥ 

ʪʦʧʳʨʘץʪʳ 10-12 ʩʤ ʪʝʨʝשʜʽʢʪʝ ʜʠʩʢʽʣʝʥʜʽ, ʙʽʨʞʳʣʜʳץ ʤʘʣ ʘʟʳץʪʳץ ʜʘץʳʣʜʘʨʜʳ ʩʝʙʫ ʥʦʨʤʘʩʳ: 

ʘʨʧʘ ï 145 ʢʛ/ʛʘ, ʩײʣʳ ï 90 ʢʛ/ʛʘ, ʙײʨʰʘץ + ʩײʣʳ (120-80 ʢʛ/ʛʘ), ʞװʛʝʨʽ + ʩʫʜʘʥ ʰᴇʙʽ (15,2- 

18,4 ʢʛ/ʛʘ), ʩʫʜʘʥ ʰᴇʙʽ - 20 ʢʛ/ʛʘ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ. ʊʘʙʠסʠ ʤʘʣ ʘʟʳץʪʳץ ʘʣץʘʧʪʘʨʳʥ ʩʘץʪʘʫ, ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʞᴅʥʝ 

ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫ װʰʽʥ ʙʝʨʽʢ ʤʘʣ ʘʟʳסʳ ʙʘʟʘʩʳʥ ײץʨʫʜʘ 

ʙʘʩʳʤ ʨᴇʣ ʘʪץʘʨʘʜʳ. ɾʘʣʧʳ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʜʘסʳ ʝʛʽʥʰʽʣʽʢʪʽש ʞᴅʥʝ ʦʥʳש ʽʰʽʥʜʝ ʤʘʣ ʘʟʳסʳʥ 

ᴇʥʜʽʨʫʜʽש ʞʘסʜʘʡʣʘʨʳ ᴇʪʝ ʘʣʫʘʥ ʪװʨʣʽ. 

ʐʠʢʽʟʘʪʪʳץ ʢʦʥʚʝʡʝʨʽʥ ʞʘʩʘʫ װʰʽʥ ʤʘʣ ʘʟʳסʳʥʘ ʢᴇʢ ʤʘʩʩʘ, ʧʽʰʝʥʜʝʤʝ (ʜᴅʥʜʽʢ ʞʝʤ, ʜᴅʥʜʽ 

ʧʽʰʝʥʜʝʤʝ), ʩװʨʣʝʤ, ʰᴇʧ ʪװʨʽʥʜʝ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʞᴅʥʝ ʞʘʥʫʘʨʣʘʨʜʳש ʵʥʝʨʛʠʷסʘ ʞᴅʥʝ ʙʘʩץʘ ʜʘ 

ʤʘשʳʟʜʳ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨסʘ ʬʠʟʠʦʣʦʛʠʷʣʳץ ץʘʞʝʪʪʽʣʽʢʪʝʨʽʥ ץʘʥʘסʘʪʪʘʥʜʳʨʘ ʘʣʘʪʳʥ ʞʝʪʢʽʣʽʢʪʽ 

 ,(ʳʣʘʫץʙʘ) ʳʩʳסʠ ʰᴇʧ ʞʘʤʳʣסʜʘʣʜʳ: ʪʘʙʠשʨʘʤʳ ʪʘײץ ʢʝʣʝʩʽ שʳ ʙʘʨ ʰᴇʧʪʝʨʜʽסʥʜʳʣʳײץ ʦʨʝʢʪʽʢץ

ʢᴇʧʞʳʣʜʳץ ʰᴇʧʪʝʨ (ʰᴇʧ ץʦʩʧʘʩʳ: ʝʨʢʝʢʰᴇʧ, ʞʦשʳʰץʘ, ʵʩʧʘʨʮʝʪ), ʘʨʧʘ, ʩײʣʳ, ʙײʨʰʘץ + ʩײʣʳ, 

ʞװʛʝʨʽ + ʩʫʜʘʥ ʰᴇʙʽ, ʩʫʜʘʥ ʰᴇʙʽ, ʩʘʨʳ ʙʘʩ ʪװʡʝ ʞʦשʳʰץʘ + ʞʦשʳʰץʘ. 

ʂᴇʢ ʤʘʩʩʘ ʥʝʤʝʩʝ ʢᴇʢ ʤʘʣ ʘʟʳסʳ, ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʥʽש ʙʝʣʛʽʣʽ ʙʽʨ ʢʝʟʝשʜʝʨʽʥʜʝ ʞʘשʘ 

ʧʽʩʢʝʥ ʢᴇʢ ʤʘʣ ʘʟʳסʳ ᴇʩʽʤʜʽʢʪʝʨʽʥʽײ שʥʪʘץ ʤʘʩʩʘʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʤʘʣ ʘʟʳסʳ ʪװʨʽ. ᴆʥʽʤʜʽʣʽʢ 

ï ʪʦʧʳʨʘץʪʳײץ שʥʘʨʣʳʣʳץ ʜʝשʛʝʡʽʥ ץʦʨʰʘסʘʥ ʦʨʪʘ ʬʘʢʪʦʨʣʘʨʳʤʝʥ ʞᴅʥʝ ᴇʩʽʨʽʣʝʪʽʥ ʩʦʨʪʪʳש 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ ʘʥʳץʪʘʣʘʪʳʥ ʰʘʤʘ. 

ɹײʨʰʘץ ʞᴅʥʝ ʜᴅʥʜʽ ʜʘץʳʣʜʘʨʜʳש ʰᴇʧ ץʦʩʧʘʩʳ, ʝʨʢʝʢʰᴇʧ + ʞʦשʳʰץʘ + ʵʩʧʘʨʮʝʪ, ʙʽʨʽʥʰʽ 

ʧʘʡʜʘʣʘʥʫ ʢʝʟʝשʽʥʜʝ ʞʘʡʳʣʳʤʜʳץ ʢʝʟʝשʥʽש ʙʘʩʳʥʜʘ 11 ʤʘʤʳʨʜʘʥ 31 ʤʘʤʳʨסʘ ʜʝʡʽʥ ʢᴇʢ ʤʘʩʩʘ 

ʪװʨʽʥʜʝ 324 ʮ/ʛʘ ᴇʥʽʤ ʙʝʨʜʽ, ײץʨסʘץ ʤʘʩʩʘסʘ ʘʫʜʘʨסʘʥʜʘ 67,5 ʮ/ʛʘ ײץʨʘʜʳ (1-ʢʝʩʪʝ). ɹײʣ ʉʦʣʪװʩʪʽʢ 

 ʩʳץᴇʪʝ ʞʘ שᴇʥʽʤʜʽʣʽʛʽʥʽ שʰᴇʧʪʝʨʜʽ ץʜʘʡʳʥʜʘ ʢᴇʧʞʳʣʜʳסʳ ʞʘסʜʘʣʘ ʘʡʤʘ שʩʪʘʥʥʳץʘʟʘפ

ʢᴇʨʩʝʪʢʽʰʽ, ʦסʘʥ ʢװʟʛʽ-ץʳʩץʳ ʞᴅʥʝ ʢᴇʢʪʝʤʛʽ ʢʝʟʝשʜʝʨʜʝʛʽ ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʢᴇʧʪʽʛʽ, ʩʦʥʜʘʡ-ʘץ 

ʦʣʘʨʜʳש ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʽʥʜʝ ᴇʩʽʧ-ᴇʥʫʽʥʽש ʦשʪʘʡʣʳ ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ʨʝʞʠʤʽ ʳץʧʘʣ ʝʪʪʽ. ʄʘʣ 
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ʘʟʳסʳʥʳש ʞʘʣʧʳ ʤʘʣ ʘʟʳץʪʳײץ ץʥʜʳʣʳסʳʥ ᴇʣʰʝʫ ʞᴅʥʝ ʩʘʣʳʩʪʳʨʫ ʙʽʨʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʤʘʣ 

ʘʟʳץʪʳץ ʙʽʨʣʽʛʽʥʽש ʞʠʥʘʣʫʳ 48,6 ʮ/ʛʘ ײץʨʘʜʳ. פʦʨʳʪʳʣʘʪʳʥ ʘץʫʳʟ ʤᴇʣʰʝʨʽ - 8,57 ʮ/ʛʘ. 

 

ʂʝʩʪʝ 1 ï 2024 ʞʳʣסʳ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʥʳש ʜʘʣʘ ʘʡʤʘסʳʥʜʘסʳ ʰʠʢʽʟʘʪʪʳץ ʢʦʥʚʝʡʝʨʽ 

ʜʘץʳʣʜʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ 

 ̄

 

ʐʠʢʽʟʘʪʪʳץ 

ʢʦʥʚʝʡʝʨʽ 

ʜʘץʳʣʜʘʨʳʥʳש ʘʪʘʫʳ 

ᴆʥʜʽʨʽʣʝʪʽʥ 

ʤʘʣ ʘʟʳסʳʥʳש 

ʪװʨʽ (ʢᴇʢ ʤʘʩʩʘ, 

ʧʽʰʝʥʜʝʤʝ, 

ʩװʨʣʝʤ, ʰᴇʧ) 

 

ʇʘʡʜʘʣʘʥʫ ʤʝʨʟʽʤʽ 

ᴆʥʽʤʜʽʣʽʢ, ʮ/ʛʘ 

ᴇʥʜʽʨʽʣʝʪʽʥ 

ʤʘʣ 

ʘʟʳסʳʥʳש 

 ץʘסʨײץ

ʤʘʩʩʘ-

ʥʳש 

 
1 

ʰʘʙʫ 

2 

ʰʘʙʫ 

1 
ʊʘʙʠסʠ ʰᴇʧ 

ʞʘʤʳʣסʳʩʳ 
ʐᴇʧ -   15 

2 

ʂᴇʧʞʳʣʜʳץ ʰᴇʧʪʝʨ 

(ʰᴇʧ ץʦʩʧʘʩʳ: 

ʝʨʢʝʢʰᴇʧ, ʞʦשʳʰץʘ, 

ʵʩʧʘʨʮʝʪ) 

 

ʂᴇʢ ʤʘʩʩʘ 

 

1-ʰʘʙʫ (11.05-31.05) 324  67,5 

2-ʰʘʙʫ (11.06-21. 06)  206 43,8 

3 

ʂᴇʧʞʳʣʜʳץ ʰᴇʧʪʝʨ 

(ʰᴇʧ ץʦʩʧʘʩʳ: 

ʝʨʢʝʢʰᴇʧ, ʞʦשʳʰץʘ, 

ʵʩʧʘʨʮʝʪ) 

ʇʽʰʝʥʜʝʤʝ 
1-ʰʘʙʫ (01.06-04.06) 200  52,6 

2-ʰʘʙʫ (31.09-05.10)  120 31,5 

ʐᴇʧ 
1-ʰʘʙʫ (05.06-10.06)   43,5 

2-ʰʘʙʫ (06.10-15.10)   29 

4 ɹײʨʰʘץ + ʩײʣʳ ʂᴇʢ ʤʘʩʩʘ 22.06-30.06 157  32,7 

5 ʉײʣʳ 
ɼᴅʥʜʽ 

ʧʽʰʝʥʜʝʤʝ 
01.07-10.07 94,5  28,8 

6 ɸʨʧʘ 
ɼᴅʥʜʽ 

ʧʽʰʝʥʜʝʤʝ 
11.07-21.07 86,5  27,0 

7 ɾװʛʝʨʽ + ʩʫʜʘʥ ʰᴇʙʽ ʂᴇʢ ʤʘʩʩʘ 1-ʰʘʙʫ (22.07-31.07) 243  49,5 

8 ʉʫʜʘʥ ʰᴇʙʽ ʂᴇʢ ʤʘʩʩʘ 2-ʰʘʙʫ (01.08-11.08)  85 20,2 

9 ʉײʣʳ ɼᴅʥʜʽʢ ʞʝʤ 12.08-20.08  18,9 7,6 

10 ɸʨʧʘ ɼᴅʥʜʽʢ ʞʝʤ 21.08-30.08  17,3 6,9 

11 ɹײʨʰʘץ + ʩײʣʳ ɼᴅʥʜʽʢ ʞʝʤ 31.08-05.09  27,6 11,0 

12 
ʉʘʨʳ ʙʘʩ ʪװʡʝ 

ʞʦשʳʰץʘ + ʞʦשʳʰץʘ 
ʇʽʰʝʥʜʝʤʝ 06.09-15.09 216  56,8 

13 ɾװʛʝʨʽ + ʩʫʜʘʥ ʰᴇʙʽ ʉװʨʣʝʤ 16.08-30.09  347 65,3 

ʐʠʢʽʟʘʪʪʳץ ʢʦʥʚʝʡʝʨʽ ʜʘץʳʣʜʘʨʳʥʳש ʞʠʳʥʪʳץ ᴇʥʽʤʜʽʣʽʛʽ   588,7 

ɽɸʄɸ 095 ʞʝʢʝ ʘʡʳʨʤʘʰʳʣʳץʪʘʨ װʰʽʥ    2,40 

ɽɸʄɸ 095 ʤʘʣ ʘʟʳסʳʥʳש ʪװʨʽ    1,44 

 

ʄʘʣ ᴇʥʽʤʜʽʣʽʛʽʥʽש ʜʝשʛʝʡʽʥ ʘʥʳץʪʘʡʪʳʥ ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨʜʳש ʙʽʨʽ ʦʣʘʨʜʳש ʵʥʝʨʛʠʷʤʝʥ 

 ʪʘʥʜʳʨʫץʳ ʞʘʥʫʘʨʣʘʨʳʥ ʘʟʳסʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸʫʳʣ ʰʘʨʫʘʰʳʣʳץ

ʪʝʦʨʠʷʩʳʥʜʘ ʵʥʝʨʛʝʪʠʢʘʣʳץ ץʦʨʝʢʪʝʥʫ ʤᴅʩʝʣʝʩʽ ʦʨʪʘʣʳץ ʦʨʳʥʜʳ ʘʣʘʜʳ. 

ɸʟʳץʪʘסʳ ʟʘʪ ʘʣʤʘʩʫ ʵʥʝʨʛʠʷʩʳ çʐʠʢʽ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳײץ שʨʘʤʳʥʘ ץʘʨʘʡ ʤʘʣ 

ʘʟʳסʳʥʜʘסʳ ʟʘʪ ʘʣʤʘʩʫ ʵʥʝʨʛʠʷʩʳʥ ʝʩʝʧʪʝʫ ᴅʜʽʩʪʝʤʝʩʽè ʙʦʡʳʥʰʘ ʘʥʳץʪʘʣʜʳ.  ɹײʨʰʘץ ʞᴅʥʝ ʜᴅʥʜʽ 

ʜʘץʳʣʜʘʨʜʘʥ ʘʣʳʥסʘʥ ʰᴇʧ ץʦʩʧʘʩʳʥʳש ʢᴇʢ ʤʘʩʩʘʩʳʥ ʧʘʡʜʘʣʘʥʫʜʳש ʙʽʨʽʥʰʽ ʢʝʟʝשʽʥʜʝ ʟʘʪ ʘʣʤʘʩʫ 

ʵʥʝʨʛʠʷʩʳʥʳש ʰʳסʳʤʳ 63,45 ɻɼʞ/ʛʘ ײץʨʘʜʳ. 

ʐᴇʧ ץʦʩʧʘʩʳʥ ʝʢʽʥʰʽ ʰʘʙʫ ʢʝʟʽʥʜʝ (06.11-21.06) ʢᴇʢ ʤʘʩʩʘʥʳש ᴇʥʽʤʜʽʣʽʛʽ 206 ʮ/ʛʘ ײץʨʘʜʳ, 

ʙײʣ ʙʽʨʽʥʰʽ ʰʘʙʫʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 118 ʮ/ʛʘ ʥʝʤʝʩʝ 36,4% ʪᴇʤʝʥ, ʰᴇʧ ץʦʩʧʘʩʳʥʳײץ שʨסʘץ 

ʤʘʩʩʘʩʳ 43,8 ʮ/ʛʘ, ʩʦʥʳʤʝʥ ץʘʪʘʨ 31,54 ʮ/ʛʘ ʤʘʣ ʘʟʳץʪʳץ ʙʽʨʣʽʛʽʥʽ5,56 ,ש ʮ/ʛʘ ץʦʨʳʪʳʣʘʪʳʥ 

ʘץʫʳʟʜʳש ʞʠʥʘʣʫʳʥ ײץʨʘʧ, 41,17 ɻɼʞ/ʛʘ ʘʣʤʘʩʫ ʵʥʝʨʛʠʷʩʳʥʳש ʰʳסʳʤʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʪʽ.  

ʂᴇʢ ʤʘʣ ʘʟʳסʳʥ ʘʣʫ װʰʽʥ ʙײʨʰʘץ + ʩײʣʳ, ʞװʛʝʨʽ + ʩʫʜʘʥ ʰᴇʙʽ ʘʨʘʣʘʩ ʞᴅʥʝ ʩʫʜʘʥ ʰᴇʙʽ 

ʩʠʷץʪʳ ʙʽʨʞʳʣʜʳץ ʙײʨʰʘץ-ʜᴅʥʜʽ ʜʘץʳʣʜʘʨ ʜʘ ʝʛʽʣʜʽ. ʂᴇʢ ʤʘʣ ʘʟʳסʳʥʘ ʘʨʥʘʣסʘʥ ʙײʨʰʘץ ʞᴅʥʝ 
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ʜᴅʥʜʽ ʜʘץʳʣʜʘʨʜʳש ʘʨʘʣʘʩ ʜʘץʳʣʜʘʨʳ ʢᴇʧ ʞʘסʜʘʡʜʘ ʪײʨʘץʪʳ ᴇʥʽʤ ʙʝʨʝʜʽ ʞᴅʥʝ ʰᴇʧʪʽש ʤʘʣ 

ʘʟrץʪʳײץ ץʥʜʳʣʳסʳʥ ʘʨʪʪʳʨʘʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʞʘʥʫʘʨʣʘʨ ʨʘʮʠʦʥʳʥʜʘ ʙײʨʰʘץ-ʜᴅʥʜʽ ץʦʩʧʘʣʘʨʳ ʙʘʨ ʢᴇʢ ʤʘʣ ʘʟʳסʳʥ 

ʘʟʳץʪʘʥʜʳʨʫ ʢʝʟʽʥʜʝ ʦʣʘʨ ץʘʥʪ-ʘץʫʳʟ ʘʨʘץʘʪʳʥʘʩʳʥ ץʘʣʳʧץʘ ʢʝʣʪʽʨʝʜʽ, ʙײʣ ʤʘʣʜʳש ᴇʥʽʤʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫ ʞᴅʥʝ ʞʘʥʫʘʨʣʘʨʜʳײ שʨʧʘץʪʳ ʙʦʣʫ ץʳʟʤʝʪʽʥ ʨʝʪʪʝʫ װʰʽʥ װʣʢʝʥ ʤʘשʳʟסʘ ʠʝ. 

ʉʫʜʘʥ ʰᴇʙʽ ʢᴇʢ ʤʘʣ ʘʟʳסʳ, ʰᴇʧ ײʥʳ, ʰᴇʧ, ʩװʨʣʝʤ ʞᴅʥʝ ʧʽʰʝʥʜʝʤʝ װʰʽʥ ᴇʩʽʨʽʣʝʜʽ. ʂᴇʢ 

ʤʘʩʩʘʥʳש ʪװʩʽʤʽ 250-400 ʮʝʥʪʥʝʨʛʝ, ʰᴇʧʪʽʢʽ 50-80 ʮ/ʛʘ ʜʝʡʽʥ ʞʝʪʝʜʽ. ʉʫʜʘʥ ʰᴇʙʽ ʪʘʧʪʘʣʫʜʘʥ 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʘʟ ʟʘʨʜʘʧ ʰʝʛʝʜʽ ʞᴅʥʝ ʤʘʣ ʞʘʡʳʣסʘʥʥʘʥ ʢʝʡʽʥ ʪʝʟ ᴇʩʝʜʽ, ʩʦʥʜʳץʪʘʥ ʦʥʳש 

ʞʘʡʳʣʳʤʜʳץ ᴇʩʽʤʜʽʢ ʨʝʪʽʥʜʝ, ᴅʩʽʨʝʩʝ ʢʝʡʽʥʽʨʝʢ ʤʘʣ ʞʘʶ װʰʽʥ ʤʘשʳʟʳ ʟʦʨ. 

ʆʥʳ ʢᴇʢ ʢʦʥʚʝʡʝʨʜʝ ʧʘʡʜʘʣʘʥʫ װʰʽʥ ʥʝʤʝʩʝ ʤᴅʜʝʥʠ ʞʘʡʳʣʳʤʜʘʨʜʘ ץʦʨʘʣʘʧ ʞʘʶ װʰʽʥ 

ᴅʨʪװʨʣʽ ʫʘץʳʪʪʘ ʩʝʙʫʛʝ ʙʦʣʘʜʳ. 

ɹײʨʰʘץ-ʩײʣʳ ץʦʩʧʘʩʳʥ 22 ʤʘʫʩʳʤ ʤʝʥ 30 ʤʘʫʩʳʤ ʘʨʘʣʳסʳʥʜʘ ץʦʣʜʘʥסʘʥʜʘ ʢᴇʢ ʤʘʩʩʘ 

ʰʳסʳʤʳ 157 ʮ/ʛʘ, ײץʨסʘץ ʟʘʪ ʤᴇʣʰʝʨʽ 32,7 ʮ/ʛʘ, ʤʘʣ ʘʟʳץʪʳץ ʙʽʨʣʽʛʽʥ ʞʠʥʘʫ 25,83 ʮ/ʛʘ ײץʨʘʜʳ, 

 .ʨʘʜʳײץ ᴇʥʽʤʜʽʣʽʛʽ 4,25 ʮ/ʛʘ, ʘʣʤʘʩʫ ʵʥʝʨʛʠʷʩʳ 32,37 ɻɼʞ/ʛʘ שʫʳʟʜʳץʦʨʳʪʳʣʘʪʳʥ ʘץ

ɼᴅʥʜʽʢ ʞʝʤʛʝ ʧʘʡʜʘʣʘʥסʘʥ ʢʝʟʜʝ 31 ʪʘʤʳʟ ʙʝʥ 5 ץʳʨʢװʡʝʢ ʘʨʘʣʳסʳʥʜʘ ץʦʩʧʘʥʳש 

ʰʳסʳʤʜʳʣʳסʳ 27,6 ʮ/ʛʘ, ײץʨסʘץ ʟʘʪ ï 11,0 ʮ/ʛʘ, ץʦʨʳʪʳʣʘʪʳʥ ʘץʫʳʟ ï 1,28 ʮ/ʛʘ, ʤʘʣ ʘʟʳץʪʳץ 

ʙʽʨʣʽʛʽ ï 8,47 ʮ/ʛʘ, 10,56 ɻɼʞ/ʛʘ ʘʣʤʘʩʫ ʵʥʝʨʛʠʷʩʳ ʙʦʣʜʳ (2-ʢʝʩʪʝ). 

 

ʂʝʩʪʝ 2 ï  2024 ʞʳʣסʳ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʥʳש ʜʘʣʘ ʘʡʤʘסʳʥʘ ʘʨʥʘʣסʘʥ ʰʠʢʽʟʘʪʪʳץ ʢʦʥʚʝʡʝʨʽ 

ʜʘץʳʣʜʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ, ʤʘʣ ʘʟʳץʪʳײץ ץʥʜʳʣʳסʳ ʞᴅʥʝ ʵʥʝʨʛʝʪʠʢʘʣʳץ-ʘץʫʳʟʜʳײץ ץʥʜʳʣʳסʳ 

 ̄

ʐʠʢʽʟʘʪʪʳץ 

ʢʦʥʚʝʡʝʨʽ 

ʜʘץʳʣʜʘʨʳʥʳש 

ʘʪʘʫʳ 

ᴆʥʜʽʨʽʣʝʪʽʥ 

ʤʘʣ ʘʟʳסʳʥʳש 

ʪװʨʽ (ʢᴇʢ ʤʘʩʩʘ, 

ʧʽʰʝʥʜʝʤʝ, 

ʩװʨʣʝʤ, ʰᴇʧ) 

ʇʘʡʜʘʣʘʥʫ 

ʤʝʨʟʽʤʽ 

ʄʘʣ 

ʘʟʳץʪʳץ 

ʙʽʨʣʽʛʽʥʽש 

ʞʠʥʘʣʫʳ, 

ʮ/ʛʘ 

-ʦʨʳʪʳʣʘפ

ʪʳʥ 

ʘץʫʳʟʜʳש 

ʞʠʥʘʣʫʳ, 

ʮ/ʛʘ 

ɸʣʤʘʩʫ 

ʵʥʝʨʛʠʷ-

ʩʳʥʳש 

ʰʳסʳʤʳ, 

ɻɼʞ/ʛʘ 

1 2 3 4 5 6 7 

1 
ʊʘʙʠסʠ ʰᴇʧ 

ʞʘʤʳʣסʳʩʳ 
ʐᴇʧ - 3,75 0,72 11,10 

2 

ʂᴇʧʞʳʣʜʳץ 

ʰᴇʧʪʝʨ (ʰᴇʧ 

 :ʦʩʧʘʩʳץ

ʝʨʢʝʢʰᴇʧ, 

ʞʦשʳʰץʘ, 

ʵʩʧʘʨʮʝʪ) 

 

ʂᴇʢ ʤʘʩʩʘ 

 

1-ʰʘʙʫ 

(11.05-31.05) 
48,60 8,57 63,45 

2-ʰʘʙʫ 

(11.06-21. 06) 
31,54 5,56 41,17 

3 

ʂᴇʧʞʳʣʜʳץ 

ʰᴇʧʪʝʨ (ʰᴇʧ 

 :ʦʩʧʘʩʳץ

ʝʨʢʝʢʰᴇʧ, 

ʞʦשʳʰץʘ, 

ʵʩʧʘʨʮʝʪ) 

 

ʇʽʰʝʥʜʝʤʝ 

1-ʰʘʙʫ 

(01.06-04.06) 
39,45 7,10 51,55 

2-ʰʘʙʫ 

(31.09-05.10) 
23,63 4,25 30,87 

ʐᴇʧ 

1-ʰʘʙʫ 

(05.06-10.06) 
30,45 3,74 38,72 

2-ʰʘʙʫ 

(06.10-15.10) 
20,30 2,49 25,81 

4 ɹײʨʰʘץ + ʩײʣʳ ʂᴇʢ ʤʘʩʩʘ 22.06-30.06 25,83 4,25 32,37 

5 ʉײʣʳ 
ɼᴅʥʜʽ 

ʧʽʰʝʥʜʝʤʝ 
01.07-10.07 21,60 3,23 27,65 

6 ɸʨʧʘ 
ɼᴅʥʜʽ 

ʧʽʰʝʥʜʝʤʝ 
11.07-21.07 21,33 3,43 26,46 

7 
ɾװʛʝʨʽ + ʩʫʜʘʥ 

ʰᴇʙʽ 
ʂᴇʢ ʤʘʩʩʘ 

1-ʰʘʙʫ 

(22.07-31.07) 
43,07 4,46 51,98 

8 ʉʫʜʘʥ ʰᴇʙʽ ʂᴇʢ ʤʘʩʩʘ 
2-ʰʘʙʫ 

(01.08-11.08) 
13,74 1,76 17,78 

9 ʉײʣʳ ɼᴅʥʜʽʢ ʞʝʤ 12.08-20.08 7,60 0,60 6,99 



______                                         _________     Ȧəɡɑ ɞɆɖəɆɞɡɑɡӽɡ ӽɡɑɡɒɊɆɖɡ 
 

50 

 

1 2 3 4 5 6 7 

10 ɸʨʧʘ ɼᴅʥʜʽʢ ʞʝʤ 21.08-30.08 7,73 0,59 7,04 

11 ɹײʨʰʘץ + ʩײʣʳ ɼᴅʥʜʽʢ ʞʝʤ 31.08-05.09 8,47 1,28 10,56 

12 

ʉʘʨʳ ʙʘʩ ʪװʡʝ 

ʞʦשʳʰץʘ + 

ʞʦשʳʰץʘ 

ʇʽʰʝʥʜʝʤʝ 06.09-15.09 44,30 6,99 55,66 

13 
ɾװʛʝʨʽ + ʩʫʜʘʥ 

ʰᴇʙʽ 
ʉװʨʣʝʤ 16.08-30.09 39,8 5,22 56,81 

 ʐʠʢʽʟʘʪʪʳץ ʢʦʥʚʝʡʝʨʽʥʽש ʞʠʳʥʪʳץ ᴇʥʽʤʜʽʣʽʛʽ 431,21 64,23 555,96 

 

ʉʫʜʘʥ ʰᴇʙʽʤʝʥ ʘʨʘʣʘʩץʘʥ ʞװʛʝʨʽʥʽש ʢᴇʢ ʤʘʩʩʘʩʳʥʳש ʙʽʨʽʥʰʽ ʰʘʙʫʜʘסʳ (ʞװʛʝʨʽ 

ʩʦʙʳסʳʥʳץ שʘʣʳʧʪʘʩʫʳ, ʩʫʜʘʥ ʰᴇʙʽʥʽש ʤʘʩʘץʪʘʥʫʳʥʳש ʙʘʩʪʘʣʫʳ) 22 ʰʽʣʜʝʜʝʥ 31 ʰʽʣʜʝʛʝ ʜʝʡʽʥ 

ʰʳסʳʤʜʳʣʳסʳ 243 ʮ/ʛʘ, ײץʨסʘץ ʤʘʩʩʘʩʳ 49,5 ʮ/ʛʘ, ʤʘʣ ʘʟʳץʪʳץ ʙʽʨʣʽʛʽ 43,07 ʮ/ʛʘ, ץʦʨʳʪʳʣʘʪʳʥ 

ʘץʫʳʟ 4,46 ʮ/ʛʘ, 51,98 ɻɼʞ/ʛʘ ʟʘʪ ʘʣʤʘʩʫ ʵʥʝʨʛʠʷʩʳʥ ײץʨʘʜʳ. 

ʉװʪʪʽ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʥʝʛʽʟʛʽ ʰʳʨʳʥʜʳ ʤʘʣ ʘʟʳסʳ ʰᴇʧ ʧʝʥ ʞװʛʝʨʽʜʝʥ ʜʘʡʳʥʜʘʣסʘʥ 

ʩװʨʣʝʤ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉװʨʣʝʤ ï ʩװʨʣʝʤʜʽʢ ʤʘʩʩʘʜʘ ʩװʪץʳʰץʳʣʜʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨʜʽש 

ʜʘʤʫʳʥʘ ʝץ שʦʣʘʡʣʳ ʞʘסʜʘʡʣʘʨ ʞʘʩʘʣʘʪʳʥ ᴇʩʽʤʜʽʢ ʪʝʢʪʽ ʤʘʣ ʘʟʳסʳʥ ʩʘץʪʘʫʜʳש ʙʠʦʣʦʛʠʷʣʳץ 

ᴅʜʽʩʽ. ɾװʛʝʨʽ + ʩʫʜʘʥ ʰᴇʧ ץʦʩʧʘʩʳʥ ʩװʨʣʝʤʛʝ ʝʢʽʥʰʽ ʨʝʪ ʰʘʙʫ 16 ʪʘʤʳʟʜʘʥ 30 ץʳʨʢװʡʝʢʢʝ ʜʝʡʽʥʛʽ 

ʢʝʟʝשʜʝ (ʞװʛʝʨʽ ʩʦʙʳסʳʥʳש ʩװʪʪʽ-ʙʘʣʘʫʳʟʜʘʥʳʧ ʧʽʩʢʝʥʜʽʛʽ ʞᴅʥʝ ʩʫʜʘʥ ʰᴇʙʽ ʜᴅʥʜʝʨʽʥʽש ʪʦʣʳץ 

ʤʘʩʘץʪʘʥʫʳ ʤʝʥ ʧʽʩʫʽ) ʞװʨʛʽʟʽʣʜʽ. ʉװʨʣʝʤʥʽש ᴇʥʽʤʜʽʣʽʛʽ 347 ʮ/ʛʘ, ײץʨסʘץ ʤʘʩʩʘʩʳ 65,3 ʮ/ʛʘ ᴇʥʽʤ 

ʙʝʨʜʽ, ʤʘʣ ʘʟʳץʪʳץ ʙʽʨʣʽʛʽʥʽש ᴇʥʽʤʜʽʣʽʛʽ 39,8 ʮ/ʛʘ, ץʦʨʳʪʳʣʘʪʳʥ ʘץʫʳʟ 5,2 ʮ/ʛʘ ʞᴅʥʝ ʟʘʪ ʘʣʤʘʩʫ 

ʵʥʝʨʛʠʷʩʳ - 56,8 ɻɼʞ/ʛʘ ײץʨʘʜʳ. 

ʇʽʰʝʥʜʝʤʝ ï ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥʘʥ ʜʘʡʳʥʜʘʣסʘʥ, ײץʨסʘץ ʟʘʪ ʤᴇʣʰʝʨʽ 40-55% ʢʝʧʪʽʨʽʣʽʧ, 

ʘʥʘʵʨʦʙʪʳ (ʘʫʘʩʳʟ) ʞʘסʜʘʡʜʘ ʩʘץʪʘʣʘʪʳʥ ʤʘʣ ʘʟʳסʳ. ʄʘʣ ʘʟʳץʪʳץ ץʘʩʠʝʪʽ ʞʘסʳʥʘʥ ʧʽʰʝʥʜʝʤʝ 

ʢᴇʢ ʤʘʣ ʘʟʳסʳʥʘ ʞʘץʳʥ. ʐᴇʧ ʧʽʰʝʥʜʝʤʝʩʽʥʽש ʩװʨʣʝʤʜʝʧ ᴇשʜʝʫʜʝʥ ʪװʙʝʛʝʡʣʽ ʘʡʳʨʤʘʰʳʣʳסʳ - 

ʘʣʳʥסʘʥ ʧʽʰʝʥʜʝʤʝʥʽש ʩʘʧʘʩʳ ᴇʩʽʤʜʽʢʪʝʨʜʽץ שʘʥʪʪʳʣʳסʳʥʘ ʞᴅʥʝ ʦʣʘʨʜʳש ʙʫʬʝʨʣʽʢ 

ʩʠʳʤʜʳʣʳסʳʥʘ ʘʟ ʜᴅʨʝʞʝʜʝ ʙʘʡʣʘʥʳʩʪʳ. ʇʽʰʝʥʜʝʤʝ ʜʘʡʳʥʜʘʫ װʰʽʥ ʙײʨʰʘץ ʪץײʳʤʜʘʩ 

ʰᴇʧʪʝʨʜʽץ שʦʩʧʘʩʳ ï ʩʘʨʳ ʪװʡʝʞʦשʳʰץʘ + ʞʦשʳʰץʘ ʝʛʽʣʜʽ, ʧʘʡʜʘʣʘʥʫ ʤʝʨʟʽʤʽ 06.09-15.09. 

ʇʽʰʝʥʜʝʤʝ ᴇʥʽʤʜʽʣʽʛʽ ï 216 ʮ/ʛʘ, ײץʨסʘץ ʤʘʩʩʘʩʳ ï 56,8 ʮ/ʛʘ, ʤʘʣ ʘʟʳץʪʳץ ʙʽʨʣʽʛʽʥ ʞʠʥʘʫ ï  

44,3 ʮ/ʛʘ, ץʦʨʳʪʳʣʘʪʳʥ ʘץʫʳʟ ï 6,99 ʮ/ʛʘ ʞᴅʥʝ ʟʘʪ ʘʣʤʘʩʫ ʵʥʝʨʛʠʷʩʳ ï 55,66 ɻɼʞ/ʛʘ ײץʨʘʜʳ. 

ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʥʳש ʜʘʣʘ ʘʡʤʘסʳ ʞʘסʜʘʡʳʥʜʘ ʳʣסʘʣʜʳש ʞʝʪʽʩʧʝʫʽ ʞᴅʥʝ ץʳʩץʘ 

ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝש ʞʘסʜʘʡʳʥʜʘ ʢᴇʧʞʳʣʜʳץ ʰᴇʧʪʝʨʜʽש ʰʳסʳʤʜʳʣʳסʳʥʳש ʪײʨʘץʩʳʟʜʳסʳ ʙʽʨ 

ʞʳʣʜʳץ ʜᴅʥʜʽ ʜʘץʳʣʜʘʨʜʘʥ ʜᴅʥʜʽ ʧʽʰʝʥʜʝʤʝ ʜʘʡʳʥʜʘʫסʘ ץʳʟʳסʫʰʳʣʳץʪʳ ʘʨʪʪʳʨʘʜʳ. ɹײʣ ʤʘʣ 

ʘʟʳסʳ ʪװʨʽʥʽש ʘʨʪʳץʰʳʣʳסʳ - ʢʨʘʭʤʘʣ ʤʝʥ ʟʘʪ ʘʣʤʘʩʫ ʵʥʝʨʛʠʷʩʳʥʳש ʞʦסʘʨʳ ʙʦʣʫʳ, ʩʦʥʳʤʝʥ 

 ʘʨʳ ʙʦʣʫʳסʞʦ שʨʘʤʳʥʜʘ ʢʨʘʭʤʘʣʜʳײפ .ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ץʦʨʳʪʳʣʘʪʳʥ ʪʘʣʰʳץ ʩʳץʘʪʘʨ ʞʘץ

ʜᴅʥʜʽ ʧʽʰʝʥʜʝʤʝʥʽש ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʢʦʥʮʝʥʪʨʠʨʣʝʥʛʝʥ ʤʘʣ ʘʟʳסʳʥʘ ץײʩʘʩ ʝʪʝʜʽ, ʙײʣ 

ʘʟʳץʪʘʥʜʳʨʫ ʨʘʮʠʦʥʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ ʤʘשʳʟʜʳ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ɼᴅʥʜʽ ʧʽʰʝʥʜʝʤʝ ʞᴅʥʝ ʜᴅʥʜʽʢ ʞʝʤ ʞʠʥʘʫ װʰʽʥ ʩײʣʳ, ʘʨʧʘ ʞᴅʥʝ ʙײʨʰʘץ-ʩײʣʳ ץʦʩʧʘʩʳ 

ʜʘץʳʣʜʘʨʳ ʪᴅʞʽʨʠʙʝʜʝ ʟʝʨʪʪʝʣʜʽ. ɼᴅʥʜʽ ʧʽʰʝʥʜʝʤʝʛʝ ʧʘʡʜʘʣʘʥסʘʥ ʢʝʟʜʝ ʩײʣʳ ᴇʥʽʤʜʽʣʽʛʽ 01.07-

10.07, ʘʨʧʘ 11.07-21.07 ʘʨʘʣʳסʳʥʜʘ 94,5 ʞᴅʥʝ 86,5 ʮ/ʛʘ, ײץʨסʘץ ʩʘʣʤʘסʳ 28,8 ʞᴅʥʝ 27,0 ʮ/ʛʘ, ʤʘʣ 

ʘʟʳץʪʳץ ʙʽʨʣʽʛʽ 221,33 ʞᴅʥʝ 221,33 ʮ/ʛʘ ײץʨʘʜʳ, ץʦʨʳʪʳʣʘʪʳʥ ʘץʫʳʟ -3,23 ʞᴅʥʝ 3,43 ʮ/ʛʘ, ʘʣʤʘʩʫ 

ʵʥʝʨʛʠʷʩʳ ï ʩᴅʡʢʝʩʽʥʰʝ 27,65 ʞᴅʥʝ 26,46 ɻɼʞ/ʛʘ ʙʦʣʜʳ. ʉʦʥʜʘʡ-ʘץ, ʦʩʳ ʜʘץʳʣʜʘʨʜʘʥ ʜᴅʥʜʽʢ ʞʝʤ 

ʘʣʳʥʜʳ, ʤײʥʜʘ ʩײʣʳʥʳש ʜᴅʥʜʽʢ ʞʝʤʽʥ ʧʘʡʜʘʣʘʥʫ ʤʝʨʟʽʤʽ 12 ʪʘʤʳʟʜʘʥ 20 ʪʘʤʳʟסʘ ʜʝʡʽʥ, ʘʨʧʘ - 

21 ʪʘʤʳʟʜʘʥ 30 ʪʘʤʳʟסʘ ʜʝʡʽʥ, ʘʩʪʳץ ᴇʥʽʤʜʽʣʽʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 18,9 ʞᴅʥʝ 17,3 ʮ/ʛʘ, ײץʨסʘץ ʟʘʪ ï 

7,6 ʞᴅʥʝ 6,9 ʮ/ʛʘ, ʤʘʣ ʘʟʳץʪʳץ ʙʽʨʣʽʢʪʝʨʽ - 7,6 ʮ/ʛʘ ʞᴅʥʝ 7,73 ʮ/ʛʘ, ץʦʨʳʪʳʣʘʪʳʥ ʘץʫʳʟ ï 0,60 ʞᴅʥʝ 

0,59 ʮ/ʛʘ, ʘʣʤʘʩʫ ʵʥʝʨʛʠʷʩʳ ï 6,99 ʞᴅʥʝ 7,04 ɻɼʞ/ʛʘ ʙʦʣʜʳ. 

 ʘʥסᴇʥʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ ʘʣʳʥ שʳʣʜʘʨʳʥʳץʜʘ שʢʦʥʚʝʡʝʨʽʥʽ ץʦʨʳʪʳʥʜʳ. ʐʠʢʽʟʘʪʪʳפ

ʤᴅʣʽʤʝʪʪʝʨ ʙʘʨʣʳץ ʟʝʨʪʪʝʣʛʝʥ ʜʘץʳʣʜʘʨʜʘʥ ᴇʥʜʽʨʽʣʛʝʥ ʤʘʣ ʘʟʳסʳʥʳש ʙʘʨʣʳץ ʪװʨʣʝʨʽʥʝʥ 

ʘʡʪʘʨʣʳץʪʘʡ ʞʦסʘʨʳ ᴇʥʽʤ ʘʣʳʥסʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ. ʆʩʳʣʘʡʰʘ, ʟʝʨʪʪʝʣʛʝʥ ʰʠʢʽʟʘʪʪʳץ ʢʦʥʚʝʡʝʨʽ 

ʜʘץʳʣʜʘʨʳʥʳש ʢᴇʢ ʤʘʩʩʘʩʳʥʳש ᴇʥʽʤʜʽʣʽʛʽ ʙʽʨʽʥʰʽ ʧʘʡʜʘʣʘʥʫ ʢʝʟʝשʽʥʜʝ 157 ʮ/ʛʘ (ʙײʨʰʘץ + ʩײʣʳ) 

- 324 ʮ/ʛʘ (ʙײʨʰʘץʪʳ-ʜᴅʥʜʽ ʰᴇʧ ץʦʩʧʘʩʳ) ʥʝʤʝʩʝ ײץʨסʘץ ʟʘʪץʘ ʘʫʜʘʨסʘʥʜʘ 32,7-67,5 ʮ/ʛʘ, ʤʘʣ 

ʘʟʳץʪʳץ ʙʽʨʣʽʛʽʥʽש ᴇʥʽʤʜʽʣʽʛʽ 25,83-48,6 ʮ/ʛʘ, ץʦʨʳʪʳʣʘʪʳʥ ʘץʫʳʟ 4,25-8,57 ʮ/ʛʘ ʞᴅʥʝ ʘʣʤʘʩʫ 

ʵʥʝʨʛʠʷʩʳ 32,37-63,45 ɻɼʞ/ʛʘ ʘʨʘʣʳסʳ ʙʦʡʳʥʰʘ ᴇʟʛʝʨʜʽ. ɹײʨʰʘץʪʳ-ʜᴅʥʜʽ ʰᴇʧ ץʦʩʧʘʣʘʨʳʥʳש 

ʝʢʽʥʰʽ ʰʘʙʫʳ ʞᴅʥʝ ʩʫʜʘʥ ʰᴇʙʽ ʜʝ ʢᴇʢ ʤʘʩʩʘ ʪװʨʽʥʜʝʛʽ ʤʘʣ ʘʟʳסʳʥʘ ʧʘʡʜʘʣʘʥʳʣʜʳ, ʤײʥʜʘ 



ISSN 2305 -9397 .  Ӽɡɑɡɒ Ɍԑɓɋ ɇɫɑɫɒ. 2025. ɷ 1-2 (78 )____                                 _  

51 

 

ʜʘץʳʣʜʳש ᴇʥʽʤʜʽʣʽʛʽ 206 ʞᴅʥʝ 85 ʮ/ʛʘ, ץʦʨʳʪʳʣʘʪʳʥ ʘץʫʳʟʜʳש ᴇʥʽʤʜʽʣʽʛʽ 1,76 ʞᴅʥʝ 5,56 ʮ/ʛʘ, 

ʞᴅʥʝ ʘʣʤʘʩʫ ʵʥʝʨʛʠʷʩʳ ï ʩᴅʡʢʝʩʽʥʰʝ 17,78 ʞᴅʥʝ 41,17 ɻɼʞ/ʛʘ. ʇʽʰʝʥʜʝʤʝ ʪװʨʽʥʜʝ ʧʘʡʜʘʣʘʥסʘʥ 

ʢʝʟʜʝ ʢᴇʧʞʳʣʜʳץ ʰᴇʧʪʝʨ 200-216 ʮ/ʛʘ ʢᴇʢ ʤʘʩʩʘ ᴇʥʽʤʽʥ ʪװʟʽʧ, 39,45-44,3 ʮ/ʛʘ ʤʘʣ ʘʟʳץʪʳץ 

ʙʽʨʣʽʛʽʥ ʞʠʥʘʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʧ, ץʦʨʳʪʳʣʘʪʳʥ ʘץʫʳʟ ʰʳסʳʤʳ 6,99-7,10 ʮ/ʛʘ ʞᴅʥʝ ʘʣʤʘʩʫ 

ʵʥʝʨʛʠʷʩʳ ï 51,55-55,66 ɻɼʞ/ʛʘ ײץʨʘʜʳ. 

ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʙʘʩץʘ ʜʘ ʟʝʨʪʪʝʣʛʝʥ ʰʠʢʽʟʘʪʪʳץ ʢʦʥʚʝʡʝʨʽ ʜʘץʳʣʜʘʨʳ ʜʘ ʘʡʪʘʨʣʳץʪʘʡ 

ʞʦסʘʨʳ ᴇʥʽʤʜʽ ʙʦʣסʘʥʳʥ ʘʪʘʧ ᴇʪʢʝʥ ʞᴇʥ, ʙסײʘʥ ʝʩʝʧʪʽ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʞʳʣʳʥʳש 

ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʽʥʜʝ ʘʫʘ ʨʘʡʳʥʳץ שʦʣʘʡʣʳʣʳסʳ ʳץʧʘʣ ʝʪʪʽ, ʙײʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ 115-120 ʢװʥ 

ʙʦʡʳʥʘ ᴅʨʪװʨʣʽ ʤʘʣ ʘʟʳסʳ ʪװʨʣʝʨʽʥ װʟʜʽʢʩʽʟ ᴇʥʜʽʨʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʪʽ, ʦʥʳש ʥʝʛʽʟʽ ʙʽʨ ʞᴅʥʝ ʘʨʘʣʘʩ 

ʘʛʨʦʬʠʪʦʮʝʥʦʟʜʘʨʜʘ ʙʽʨʞʳʣʜʳץ ʞᴅʥʝ ʢᴇʧʞʳʣʜʳץ ʤʘʣ ʘʟʳץʪʳץ ʜʘץʳʣʜʘʨʳ ʙʦʣʜʳ. 
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ʈɽɿʖʄɽ 
ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʩʳʨʴʝʚʳʭ ʢʦʥʚʝʡʝʨʦʚ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʧʦʣʥʦʮʝʥʥʳʭ ʢʦʨʤʘʭ ʩ ʚʳʩʦʢʠʤ 
ʧʨʦʜʫʢʮʠʦʥʥʦ-ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʚ ʢʦʨʤʦʚʳʭ ʫʛʦʜʴʷʭ ʩʪʝʧʥʦʡ ʟʦʥʳ ʉʝʚʝʨʥʦʛʦ 
ʂʘʟʘʭʩʪʘʥʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʯʚʝʥʥʳʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʭʦʟʷʡʩʪʚʘ ʠ 
ʥʘʩʳʱʝʥʥʦʩʪʠ ʝʛʦ ʩʢʦʪʦʤ ʧʦʜʙʠʨʘʶʪʩʷ ʢʦʨʤʦʚʳʝ ʢʫʣʴʪʫʨʳ. ʆʥʠ ʜʦʣʞʥʳ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ 
ʩʨʦʢʠ ʛʦʜʥʦʩʪʠ ʢ ʩʢʘʰʠʚʘʥʠʶ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʙʝʩʧʝʨʝʙʦʡʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʢʦʨʤʘ ʚ ʪʝʯʝʥʠʝ 
ʚʝʩʝʥʥʝ-ʣʝʪʥʝ-ʦʩʝʥʥʝʛʦ ʧʝʨʠʦʜʘ, ʙʳʪʴ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʤʠ ʠ ʩ ʚʳʩʦʢʠʤʠ ʢʦʨʤʦʚʳʤʠ 
ʢʘʯʝʩʪʚʘʤʠ, ʙʳʩʪʨʦ ʦʪʨʘʩʪʘʪʴ ʧʦʩʣʝ ʩʢʘʰʠʚʘʥʠʷ ʠʣʠ ʩʪʨʘʚʣʠʚʘʥʠʷ ʠ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ 
ʦʙʝʩʧʝʯʠʚʘʪʴ ʞʠʚʦʪʥʳʭ ʢʦʨʤʦʤ [1]. ʉʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ 
ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʩʣʝʜʫʝʪ ʦʪʚʝʩʪʠ ʚʳʩʦʢʦʙʝʣʢʦʚʳʤ ʤʥʦʛʦʣʝʪʥʠʤ ʠ ʦʜʥʦʣʝʪʥʠʤ ʢʫʣʴʪʫʨʘʤ. 
ʂʦʨʤʘ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʡ ʩʤʝʩʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʝ 
ʵʥʝʨʛʠʠ, ʙʝʣʢʘ, ʢʘʨʦʪʠʥʘ, ʦʭʦʪʥʦ ʧʦʝʜʘʶʪʩʷ ʞʠʚʦʪʥʳʤʠ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʙʦʣʝʝ ʧʦʣʥʦʡ 
ʨʝʘʣʠʟʘʮʠʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʞʠʚʦʪʥʳʭ, ʩʥʠʞʘʷ ʧʨʠ ʵʪʦʤ ʟʘʪʨʘʪʳ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ 
ʢʦʨʤʦʚ ʥʘ ʧʦʣʫʯʝʥʠʝ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ. ɼʣʷ ʥʘʨʘʱʠʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʤʦʚ ʩ ʚʳʩʦʢʦʡ 
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ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ ʧʨʦʪʝʠʥʦʚʦʡ ʧʠʪʘʪʝʣʴʥʦʩʪʴʶ ʥʝʦʙʭʦʜʠʤ ʧʦʜʙʦʨ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʨʘʚ, 
ʦʙʣʘʜʘʶʱʠʭ ʜʦʣʛʦʣʝʪʠʝʤ, ʭʦʨʦʰʝʡ ʘʜʘʧʪʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʬʦʨʤʠʨʫʶʱʠʭ 
ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʡ ʪʨʘʚʦʩʪʦʡ [2]. ɺ ʩʳʨʴʝʚʦʤ ʢʦʥʚʝʡʝʨʝ ʚ ʫʩʣʦʚʠʷʭ  
2023-2024 ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʛʦʜʘ, ʚʩʝ ʠʟʫʯʘʝʤʳʝ ʢʫʣʴʪʫʨʳ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʫʩʣʦʚʠʷʤ 
ʩʪʝʧʥʦʡ ʟʦʥʳ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ, ʩʬʦʨʤʠʨʦʚʘʣʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʚʩʝʭ 
ʚʠʜʦʚ ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʢʦʨʤʘ. ʍʦʨʦʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠʟʫʯʘʝʤʳʭ ʢʫʣʴʪʫʨ 
ʩʳʨʴʝʚʦʛʦ ʢʦʥʚʝʡʝʨʘ ʧʨʠ ʧʝʨʚʦʤ ʩʨʦʢʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʢʘʟʘʣʘ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʘʷ ʪʨʘʚʦʩʤʝʩʴ - 
324 ʮ/ʛʘ, ʠʣʠ ʚ ʧʝʨʝʚʦʜʝ ʚ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ 67,5 ʮ/ʛʘ ʩ ʚʳʭʦʜʦʤ ʢʦʨʤʦʚʦʡ ʝʜʠʥʠʮʳ - 48,6 ʮ/ʛʘ, 
ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ï 8,57 ʮ/ʛʘ. ʅʘʠʙʦʣʴʰʠʡ ʚʳʭʦʜ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʩ ʛʝʢʪʘʨʘ ʙʳʣ ʚ 
ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: ʧʦ ʟʝʣʝʥʦʡ ʤʘʩʩʝ - ʙʦʙʦʚʦ-ʟʣʘʢʦʚʦʡ ʪʨʘʚʦʩʤʝʩʠ 1-ʫʢʦʩʘ  
(63,45 ɻɼʞ/ʛʘ), ʢʫʢʫʨʫʟʝ ʩ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʦʡ 1-ʫʢʦʩʘ (51,98 ɻɼʞ/ʛʘ), ʛʦʨʦʭʦ-ʦʚʩʷʥʦʡ ʩʤʝʩʠ  
(32,37 ɻɼʞ/ʛʘ); ʧʦ ʟʝʨʥʦʩʝʥʘʞʫ - ʦʚʩʝ (27,65 ɻɼʞ/ʛʘ) ʠ ʷʯʤʝʥʝ (26,46 ɻɼʞ/ʛʘ); ʧʦ ʟʝʨʥʦʬʫʨʘʞʫ - 
ʛʦʨʦʭʦ-ʦʚʩʷʥʦʡ ʩʤʝʩʠ (10,56 ɻɼʞ/ʛʘ), ʷʯʤʝʥʝ (7,04 ɻɼʞ/ʛʘ) ʠ ʦʚʩʝ (6,99 ɻɼʞ/ʛʘ); ʧʦ ʩʠʣʦʩʫ -  
ʢʫʢʫʨʫʟʝ ʩ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʦʡ (56,81 ɻɼʞ/ʛʘ).  

ʋɼʂ 631.527:575:633:1                                                       DOI 10.52578/2305-9397-2025-1-2-54-75 
ʄʈʅʊʀ 68.35.03 

 
ʊʦʭʝʪʦʚʘ ʃ.ɸ., ʜ.ʩ-ʭ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʦʩʥʦʚʥʦʡ ʘʚʪʦʨ, https://orcid.org/0000-0003-2053-6956 
ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʨʠʩʦʚʦʜʩʪʚʘ ʠʤ.ʀ.ɾʘʭʘʝʚʘè, ʧʨʦʩʧʝʢʪ 
ɸʙʘʷ 25ɹ, ʛ. ʂʳʟʳʣʦʨʜʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, lauramarat_777@mail.ru 
ɽʩʠʤʙʝʢʦʚʘ M.A., ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ, https://orcid.org/0000-0002-9675-8822 
ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘè ʧ. 
ɸʣʤʘʣʳʙʘʢ, ɸʣʤʘʪʠʥʩʢʘʷ ʦʙʣ., ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, minura.esimbekova@mail.ru  
ɹʘʠʤʙʝʪʦʚʘ ɻ.ɿ., ʜʦʢʪʦʨʘʥʪ, https://orcid.org/0000-0002-3598-3479 
ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʨʠʩʦʚʦʜʩʪʚʘ ʠʤ.ʀ.ɾʘʭʘʝʚʘè, ʧʨʦʩʧʝʢʪ 
ɸʙʘʷ 25ɹ, ʛ. ʂʳʟʳʣʦʨʜʘ, , ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, baimbetova.g@bk.ru 
ɹʘʡʪʘʥʘʪʦʚʘ ɸ.ʂ., https://orcid.org/0000-0002-6994-8356 
ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʨʠʩʦʚʦʜʩʪʚʘ ʠʤ.ʀ.ɾʘʭʘʝʚʘè, ʧʨʦʩʧʝʢʪ 
ɸʙʘʷ 25ɹ, ʛ. ʂʳʟʳʣʦʨʜʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, baytanatova.aynash20@mail.ru 

 
Tokhetova L.A., Dr. Agr. Sc., professor, the main author , https://orcid.org/0000-0003-2053-6956 
LLP çKazakh Research Institute of Rice Growing named after Ibrai Zhakhaevè, Abai 25B, Kyzylorda, 
Kazakhstan, lauramarat_777@mail.ru 
Yessimbekova M.A., Dr. Biol. Sc., professor, https://orcid.org/0000-0002-9675-8822 
LLP çKazakh Research Institute of Agriculture and Plant Growingè, Alamlybak v., Almaty region, 
Republic of Kazakhstan, minura.esimbekova@mail.ru  
Baimbetova G.Z., doctoral student,  https://orcid.org/0000-0002-3598-3479 
LLP çKazakh Research Institute of Rice Growing named after Ibrai Zhakhaevè, Abai 25B, Kyzylorda, 
Kazakhstan, baimbetova.g@bk.ru 
Baytanatova A.K., https://orcid.org/0000-0002-6994-8356 
LLP çKazakh Research Institute of Rice Growing named after Ibrai Zhakhaevè, Abai 25B, Kyzylorda, 
Kazakhstan, baytanatova.aynash20@mail.ru 

 
ʌʆʈʄʀʈʆɺɸʅʀɽ ʅɸʎʀʆʅɸʃʔʅʆɻʆ ɻɽʅʆʌʆʅɼɸ ʈʀʉɸ (ORYZA SATIVA L.)  ʇʆ 
ʂʆʄʇʃɽʂʉʋ ʍʆɿʗʁʉʊɺɽʅʅʆ-ʎɽʅʅʓʍ ɸɻʈʆʅʆʄʀʏɽʉʂʀʍ ʇʈʀɿʅɸʂʆɺ ʀ 
ɹʀʆʃʆɻʀʏɽʉʂʀʍ ʉɺʆʁʉʊɺ ɼʃʗ ʇʈɸʂʊʀʏɽʉʂʆʁ ʉɽʃɽʂʎʀʀ ʂʋʃʔʊʋʈʓ ɺ 

ʂɸɿɸʍʉʊɸʅɽ  

FORMATION OF THE NATIONAL RICE (ORYZA SATIVA L.)  GENE POOL BY 

COMPLEX OF ECONOMICALLY VALUABLE AGRONOMIC TRAITS AND 

BIOLOGI CAL PROPERTIES FOR PRACTICAL CULTURE BREEDING IN KAZAKHSTAN  

 

ɸʥʥʦʪʘʮʠʷ 

ʈʠʩ (Oryza sativa L.) ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʤʠʨʝ, ʪʝʤ ʩʘʤʳʤ ʠʟʫʯʝʥʠʝ ʝʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʩʦʭʨʘʥʝʥʠʝ 

ʛʝʥʦʬʦʥʜʘ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʜʣʷ ʩʝʣʝʢʮʠʠ ʥʦʚʳʭ ʩʦʨʪʦʚ. ʇʝʨʚʳʡ ʰʘʛ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʘʟʦʚʦʡ 

https://orcid.org/0000-0003-2053-6956
mailto:lauramarat_777@mail.ru
https://orcid.org/
https://orcid.org/0000-0002-9675-8822
mailto:minura.esimbekova@mail.ru
https://orcid.org/0000-0002-3598-3479?lang=ru
mailto:baimbetova.g@bk.ru
https://orcid.org/0000-0002-6994-8356
mailto:baytanatova.aynash20@mail.ru
https://orcid.org/
https://orcid.org/0000-0003-2053-6956
mailto:lauramarat_777@mail.ru
https://orcid.org/
https://orcid.org/0000-0002-9675-8822
mailto:minura.esimbekova@mail.ru
https://orcid.org/
mailto:baimbetova.g@bk.ru
https://orcid.org/0000-0002-6994-8356
mailto:baytanatova.aynash20@mail.ru


ISSN 2305 -9397 .  Ӽɡɑɡɒ Ɍԑɓɋ ɇɫɑɫɒ. 2025. ɷ 1-2 (78 )____                                 _  

55 

 

ʢʦʣʣʝʢʮʠʠ-ʵʪʦ ʩʙʦʨ ʦʙʨʘʟʮʦʚ ʤʝʩʪʥʳʭ ʠ ʜʠʢʠʭ ʩʦʨʪʦʚ ʨʠʩʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ 

ʫʥʠʢʘʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʩʝʣʝʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ 

ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʠ ʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʞʜʦʛʦ ʩʦʨʪʘ. ʅʘ ʦʩʥʦʚʝ ʩʦʙʨʘʥʥʳʭ ʜʘʥʥʳʭ, 

ʩʝʣʝʢʮʠʦʥʝʨʳ ʤʦʛʫʪ ʧʨʦʚʦʜʠʪʴ ʩʢʨʝʱʠʚʘʥʠʝ ʠ ʦʪʙʦʨ ʩʦʨʪʦʚ ʩ ʮʝʣʝʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ɺʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʩʦʟʜʘʪʴ ʥʦʚʳʝ ʩʦʨʪʘ, ʥʦ ʠ ʩʦʭʨʘʥʷʪʴ ʪʨʘʜʠʮʠʦʥʥʳʝ ʠ ʤʝʩʪʥʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʠʩʪʦʯʥʠʢʦʤ ʮʝʥʥʳʭ ʛʝʥʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʙʫʜʫʱʠʭ ʧʨʦʛʨʘʤʤ 

ʩʝʣʝʢʮʠʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʩʦʨʪʘ, ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʠʝ 

ʫʨʦʞʘʠ, ʥʦ ʠ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ  ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʇʨʠʘʨʘʣʴʷ. ɺ ʠʪʦʛʝ, 

ʩʦʟʜʘʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʛʝʥʦʬʦʥʜʘ ʨʠʩʘ ʥʝ ʪʦʣʴʢʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʦ ʠ ʧʦʚʳʩʠʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʢ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʩʙʦʨʫ, ʩʦʭʨʘʥʝʥʠʶ ʠ ʠʟʫʯʝʥʠʶ 

ʤʠʨʦʚʦʡ ʢʦʣʣʝʢʮʠʠ ʨʠʩʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʥʪʨʦʜʫʢʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʙʩʣʝʜʦʚʘʥʠʡ 

ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʦʩʝʚʦʚ ʛʝʥʦʬʦʥʜ ʨʠʩʘ ʚ 2024 ʛʦʜʫ ʧʦʧʦʣʥʠʣʩʷ 25 ʥʦʤʝʨʘʤʠ, ʦʙʱʠʡ ʦʙʲʝʤ 

ʛʝʥʦʬʦʥʜʘ ʜʦʚʝʜʝʥ ʜʦ 1673 ʦʙʨʘʟʮʦʚ. ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʚʳʷʚʠʣ  ʜʦʩʪʦʚʝʨʥʫʶ ʚʳʩʦʢʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʟʝʨʝʥ ʥʘ ʤʝʪʝʣʢʝ ʠ 

ʫʨʦʞʘʡʥʦʩʪʴʶ, ʧʣʦʪʥʦʩʪʴʶ ʤʝʪʝʣʢʠ ʠ ʤʘʩʩʦʡ 1000 ʟʝʨʝʥ.  ʆʪʦʙʨʘʥʳ ʯʝʪʳʨʝ ʥʦʚʳʭ ʦʙʨʘʟʮʦʚ 

ʧʦʜʚʠʜʘ indica ʩ ʚʳʩʦʢʦʡ ʘʜʘʧʪʠʚʥʦʩʪʴʶ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ ʚʦʟʜʝʣʳʚʘʥʠʷ. ɸʥʘʣʠʟʦʤ 

ʢʦʤʙʠʥʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʜʦʥʦʨʳ ʩʢʦʨʦʩʧʝʣʦʩʪʠ (4 ʦʙʨʘʟʮʘ),  

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʝʪʝʣʢʠ (2 ʦʙʨʘʟʮʘ), ʩʪʝʢʣʦʚʠʜʥʦʩʪʠ (7), ʚʳʭʦʜʘ ʩʦʨʪʦʚʦʡ ʢʨʫʧʳ (7). ɺ ʧʨʦʮʝʩʩʝ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʬʦʨʤʠʨʦʚʘʥ ʫʥʠʢʘʣʴʥʳʡ ʛʝʥʦʬʦʥʜ ʣʠʥʠʡ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ 

ʜʦʥʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʦ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʤ ʩʝʣʝʢʮʠʦʥʥʳʤ ʧʨʠʟʥʘʢʘʤ. 

 

ANNOTATION  

Rice (Oryza sativa L.) plays a key role in ensuring food security in the world, thus the study of 

its genetic diversity and the conservation of the gene pool is critical for the breeding of new varieties. 

The first step to establish a core collection is to collect accessions of local and wild rice varieties that 

may have unique characteristics. For effective breeding, the phenotypic and genetic characteristics of 

each variety must be determined. Based on the data collected, breeders can crossbreed and select 

varieties with targeted characteristics. It is important not only to develop new varieties, but also to 

conserve traditional and local varieties, as these can be a source of valuable genes needed for future 

breeding programmes. This will allow the creation of new varieties that not only provide high yields, 

but are also adapted to the specific conditions of the Kazakhstan Aral Sea region. As a result, the creation 

and maintenance of the rice gene pool not only contributes to improved food security, but will also 

increase the resilience of agriculture to climate change. 

This article presents the results of research on the collection, preservation and study of the world's 

rice collection. Based on the results of introduction studies and surveys of breeding crops, the rice gene 

pool was replenished with 25 numbers in 2024, the total volume of the gene pool was increased to 1673 

samples. Correlation analysis of the main economically valuable traits revealed a reliable high 

correlation between the number of grains on the panicle and yield, panicle density and weight of  

1000 grains.  Four new specimens of the indica subspecies with high adaptability to local cultivation 

conditions were selected. By analyzing the combining ability, donors of early ripening (4 samples), 

panicle productivity (2 samples), glassiness (7), and varietal grain yield (7) were identified. In the 

process of genetic research, a unique gene pool of lines with complex donor properties for the most 

valuable selection traits was formed. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʥʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, ʨʠʩ, ʩʝʣʝʢʮʠʷ, ʩʦʨʪ, ʘʜʘʧʪʠʚʥʦʩʪʴ, ʜʦʥʦʨʳ. 

Key words: genetic resources, rice, breeding, variety, adaptability, donors. 

 

ɺʚʝʜʝʥʠʝ. ɻʝʥʝʪʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʦʙʱʝʛʦ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ɿʝʤʣʠ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʟʘʨʦʜʳʰʝʚʘʷ ʧʣʘʟʤʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʥʘʙʦʨ ʛʝʥʦʚ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʣʫʯʰʝʥʠʠ ʨʘʩʪʝʥʠʡ [1]. ɿʘʨʦʜʳʰʝʚʘʷ ʧʣʘʟʤʘ, ʜʠʢʠʝ ʩʦʨʦʜʠʯʠ ʢʫʣʴʪʫʨʥʳʭ 

ʨʘʩʪʝʥʠʡ ʠ ʤʝʩʪʥʳʝ ʩʦʨʪʘ ʩʣʫʞʘʪ ʨʝʟʝʨʚʫʘʨʘʤʠ ʜʣʷ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʩʪʨʝʩʩʦʚʳʤ 

ʬʘʢʪʦʨʘʤ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʧʨʠʟʥʘʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʫʩʢʦʨʝʥʠʷ 

ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ. ʆʜʥʘʢʦ ʦʮʝʥʢʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ  ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʟʦʥʘʭ 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/crop-wild-relative
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/crop-wild-relative
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/landrace
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çʛʦʨʷʯʠʭ ʪʦʯʝʢè, ʯʪʦ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʙʠʦʪʠʯʝʩʢʦʤʫ ʩʪʨʝʩʩʫ 

ʧʦʩʨʝʜʩʪʚʦʤ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʝʣʝʢʮʠʠ [2]. ʅʘʠʙʦʣʝʝ ʫʜʦʙʥʳʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʭʨʘʥʝʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʟʘʨʦʜʳʰʝʚʦʡ ʧʣʘʟʤʳ ʷʚʣʷʶʪʩʷ ʩʝʤʝʥʘ.  ʉʦʚʨʝʤʝʥʥʳʝ ʩʦʨʪʘ 

ʷʚʣʷʶʪʩʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʛʝʥʦʚ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʥʝʩʫʪ ʤʝʥʴʰʝ ʛʝʥʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. ʉʝʣʝʢʮʠʦʥʝʨ 

ʨʘʩʪʝʥʠʡ ʧʨʠʦʙʨʝʪʘʝʪ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʠ ʬʦʨʤʠʨʫʝʪ ʟʘʨʦʜʳʰʝʚʫʶ ʧʣʘʟʤʫ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʦʨʪʦʚ.  

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʜʦʩʪʫʧʥʦʛʦ ʥʘʙʦʨʘ ʟʘʨʦʜʳʰʝʚʦʡ ʧʣʘʟʤʳ ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ ʭʨʘʥʠʪʩʷ ʠ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠʣʠ ʧʦʜʜʝʨʞʠʚʘʝʤʳʤʠ ʬʦʥʜʘʤʠ ʘʛʝʥʪʩʪʚʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ 

ʅʘʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʟʘʨʦʜʳʰʝʚʦʡ ʧʣʘʟʤʳ ʨʘʩʪʝʥʠʡ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʉʐɸ (USDA/NPGS). NPGS ʦʪʚʝʯʘʝʪ ʟʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʨʠʦʙʨʝʪʝʥʠʝ ʟʘʨʦʜʳʰʝʚʦʡ ʧʣʘʟʤʳ, 

ʢʘʪʘʣʦʛʠʟʘʮʠʶ, ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʨʝʜʠ ʫʯʝʥʳʭ. ʇʦʤʠʤʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ, 12 ʚʩʝʤʠʨʥʳʭ çʎʝʥʪʨʦʚ ʧʦ ʢʫʣʴʪʫʨʘʤè ʧʦʜ ʵʛʠʜʦʡ ɺʝʥʩʢʦʡ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʡ 

ʛʨʫʧʧʳ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʪʘʢʞʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʩʙʦʨʝ ʠ ʫʧʨʘʚʣʝʥʠʠ ʟʘʨʦʜʳʰʝʚʦʡ ʧʣʘʟʤʦʡ ʨʘʩʪʝʥʠʡ. ɻʣʦʙʘʣʴʥʦʝ ʭʨʘʥʠʣʠʱʝ ʩʝʤʷʥ ʥʘ ʦʩʪʨʦʚʝ 

ʐʧʠʮʙʝʨʛʝʥ, ʅʦʨʚʝʛʠʷ, ʚ ʘʨʢʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ ʷʚʣʷʝʪʩʷ 

ʧʨʠʤʝʨʦʤ ʥʦʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʜʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʚʦʧʣʦʱʝʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʩʪʨʘʪʝʛʠʠ 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʟʘʱʠʪʳ ʟʘʨʦʜʳʰʝʚʦʡ ʧʣʘʟʤʳ ʨʘʩʪʝʥʠʡ. ʄʦʣʝʢʫʣʷʨʥʘʷ ʙʠʦʣʦʛʠʷ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʷ 

ʦʢʘʟʳʚʘʶʪʩʷ ʧʦʣʝʟʥʳʤʠ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʠ ʠʟʫʯʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ 

ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ ʩʠʥʪʝʟʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ɼʅʂ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [1, 3]. 

ʈʠʩ ( Oryza sativa L.), ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʩʝʤʝʡʩʪʚʘ ʟʣʘʢʦʚʳʭ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʧʠʪʘʥʠʷ ʜʣʷ ʪʨʝʪʠ ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ [4]. ʆʥ ʧʦʣʴʟʫʝʪʩʷ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʫ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚʦ ʚʩʝʤ 

ʤʠʨʝ ʠʟ-ʟʘ ʩʚʦʝʛʦ ʚʢʫʩʘ ʠ ʘʧʧʝʪʠʪʥʦʩʪʠ, ʩʦʜʝʨʞʠʪ ʤʠʥʝʨʘʣʳ ʠ ʢʣʝʪʯʘʪʢʫ, ʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʙʝʣʢʘ ʠ ʫʛʣʝʚʦʜʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʦʪʨʫʙʠ ʠ ʨʠʩʦʚʘʷ ʩʦʣʦʤʘ ʷʚʣʷʶʪʩʷ 

ʮʝʥʥʳʤʠ ʠʥʛʨʝʜʠʝʥʪʘʤʠ ʢʦʨʤʘ ʜʣʷ ʞʠʚʦʪʥʳʭ. ʂ ʧʨʠʤʝʨʫ, ʚ ɹʘʥʛʣʘʜʝʰ ʘʜʘʧʪʠʨʦʚʘʥʦ ʙʦʣʝʝ 4000 

ʤʝʩʪʥʳʭ ʩʦʨʪʦʚ ʨʠʩʘ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʢʦʪʦʨʳʭ ʦʙʣʘʜʘʶʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ, 

ʪʦʥʢʦʩʪʴʶ, ʘʨʦʤʘʪʦʤ, ʚʢʫʩʦʤ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ [5]. ʆʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʘʶʪ ʤʝʥʴʰʠʡ ʫʨʦʞʘʡ 

ʠ ʫʩʪʫʧʘʶʪ ʩʦʚʨʝʤʝʥʥʳʤ ʩʦʨʪʘʤ ʨʠʩʘ.  

ʅʘʜʝʞʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʫʨʦʚʥʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʨʝʜʠ ʧʦʧʫʣʷʮʠʡ ʠʤʝʝʪ 

ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʚ ʩʝʣʝʢʮʠʠ ʣʶʙʦʡ ʢʫʣʴʪʫʨʳ [6]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ 

ʩʝʣʝʢʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʪʳʩʷʯ ʣʝʪ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʦʨʪʦʚ ʨʠʩʘ, ʥʦ ʦʪʙʦʨ ʛʝʥʦʪʠʧʘ 

ʩʣʦʞʝʥ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʯʪʦʙʳ ʥʘʡʪʠ ʥʦʚʳʝ ʛʝʥʳ ʠ ʫʣʫʯʰʠʪʴ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʝ ʩʦʨʪʘ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʢʨʘʡʥʝ ʚʘʞʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʢʦʣʣʝʢʮʠʠ ʤʝʩʪʥʳʭ 

ʩʦʨʪʦʚ [7]. ʄʝʩʪʥʳʝ ʩʦʨʪʘ ʨʠʩʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʘʞʥʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʨʝʩʫʨʩ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʨʠʩʘ [8]. ʊʨʘʜʠʮʠʦʥʥʦ ʦʥʠ ʩʣʫʞʠʣʠ ʢʣʶʯʝʚʳʤʠ ʭʨʘʥʠʣʠʱʘʤʠ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʚʢʫʩ, 

ʟʘʧʘʭ, ʧʠʪʘʪʝʣʴʥʦʩʪʴ, ʣʝʯʝʙʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʜʨʫʛʠʝ ʢʦʥʢʨʝʪʥʳʝ ʧʨʠʤʝʥʝʥʠʷ. ʉʙʦʨ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʩʦʭʨʘʥʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʩʪʥʳʭ ʩʦʨʪʦʚ ʠʤʝʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʩʦʭʨʘʥʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʠʷ ʢʫʣʴʪʫʨ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʧʨʦʛʨʘʤʤʘʭ ʩʝʣʝʢʮʠʠ [9]. 

ɸʥʘʣʠʟ ʤʠʨʦʚʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʛʣʦʙʘʣʴʥʦʡ 

ʟʘʨʦʜʳʰʝʚʦʡ ʧʣʘʟʤʳ ʨʠʩʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɻʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʙʦʟʥʘʯʘʝʪ ʥʘʩʣʝʜʫʝʤʫʶ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʥʫʪʨʠ ʠ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ ʦʨʛʘʥʠʟʤʦʚ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʥʘʣʠʯʠʝ 

ʢʦʥʪʨʘʩʪʥʳʭ ʘʣʣʝʣʝʡ ʛʝʥʘ ʫ ʨʘʟʥʳʭ ʦʩʦʙʝʡ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʚʠʜʘ [10].  

ɻʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦʡ ʟʘʱʠʪʦʡ ʦʪ ʛʝʥʝʪʠʯʝʩʢʦʡ ʫʷʟʚʠʤʦʩʪʠ, 

ʢʦʛʜʘ ʝʜʠʥʦʦʙʨʘʟʠʝ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʝʝ ʧʨʠʯʠʥʫ [11]. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʛʠʙʨʠʜʥʳʝ ʣʠʥʠʠ ʩ 

ʨʘʟʥʳʤ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ ʦʙʳʯʥʦ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʙʦʣʴʰʠʡ ʛʝʪʝʨʦʟʠʩ, ʯʝʤ ʣʠʥʠʠ ʤʝʞʜʫ 

ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʤʠ ʟʘʨʦʜʳʰʝʚʳʤʠ ʧʣʘʟʤʘʤʠ, ʨʘʟʥʦʦʙʨʘʟʠʝ ʠʤʝʝʪ ʞʠʟʥʝʥʥʦ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʩʝʣʝʢʮʠʠ ʨʘʩʪʝʥʠʡ.  

ʆʜʥʘʢʦ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʫʥʠʬʠʢʘʮʠʠ ʟʘʨʦʜʳʰʝʚʦʡ ʧʣʘʟʤʳ ʨʠʩʘ. 

ʂ ʧʨʠʤʝʨʫ, ʚ ɹʘʥʛʣʘʜʝʰ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʛʨʦʤʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, ʪʦʣʴʢʦ ʥʝʙʦʣʴʰʦʡ 

ʧʨʦʮʝʥʪ ʢʦʣʣʝʢʮʠʠ ʟʘʨʦʜʳʰʝʚʦʡ ʧʣʘʟʤʳ ʨʠʩʘ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʧʨʦʛʨʘʤʤʘʭ ʩʝʣʝʢʮʠʠ. ʕʪʦ 

ʥʝʨʘʚʝʥʩʪʚʦ ʦʛʨʘʥʠʯʠʣʦ ʛʝʥʝʪʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʫʣʫʯʰʝʥʥʳʭ ʩʦʨʪʦʚ ʠ ʧʝʨʝʜʦʚʳʭ 

ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʦʨʪʦʚ ʨʠʩʘ ʩ ʙʦʣʴʰʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ 
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ʧʨʝʚʦʩʭʦʜʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʚ ɹʘʥʛʣʘʜʝʰ ʩʪʘʣʦ ʥʝʦʙʭʦʜʠʤʳʤ ʵʬʬʝʢʪʠʚʥʦʝ ʩʦʭʨʘʥʝʥʠʝ ʤʝʩʪʥʳʭ 

ʩʦʨʪʦʚ ʠ ʫʚʝʣʠʯʝʥʠʝ ʛʝʥʦʬʦʥʜʘ ʚʘʨʠʘʮʠʡ ʨʠʩʘ [12]. 

ʇʦʜʨʘʟʜʝʣʝʥʠʝ ʥʘ ʘʛʨʦʵʢʦʪʠʧʳ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʪʝʨʤʠʥʦʣʦʛʠʠ IRRI [13]. ʉʦʛʣʘʩʥʦ ʝʡ 

ʦʙʦʟʥʘʯʝʥʳ ʧʷʪʴ ʘʛʨʦʵʢʦʪʠʧʦʚ. ʀʩʢʫʩʩʪʚʝʥʥʦ ʦʨʦʰʘʝʤʳʡ (irrigatedrice) ʟʘʥʠʤʘʝʪ 79 ʤʣʥ. ʚʩʝʭ 

ʤʠʨʦʚʳʭ ʧʣʦʱʘʜʝʡ. ɺʪʦʨʦʡ ï ʨʠʩ, ʚʦʟʜʝʣʳʚʘʝʤʳʡ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʠʟʠʥʘʭ, ʟʘʪʘʧʣʠʚʘʝʤʳʭ 

ʧʘʚʦʜʢʘʤʠ ʠʣʠ ʤʫʩʩʦʥʥʳʤʠ ʜʦʞʜʷʤʠ (rainfedl owlland rice, 33 ʤʣʥ. ʛʘ). ʊʨʝʪʠʡ ʪʠʧ ï 

ʩʫʭʦʜʦʣʴʥʳʡ ʠʣʠ çʛʦʨʥʳʡ ʨʠʩè (upland rice, 19 ʤʣʥ. ʛʘ) ʚʦʟʥʠʢ ʥʘ ʦʩʥʦʚʝ ʩʦʙʠʨʘʪʝʣʴʩʪʚʘ ʜʠʢʠʭ 

ʬʦʨʤ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʫʭʦʜʦʣʴʥʳʤ  ʫʩʣʦʚʠʷʤ ʪʨʦʧʠʯʝʩʢʠʭ ʛʦʨʥʳʭ ʣʝʩʦʚ. 

ʆʜʥʘʢʦ ʨʘʩʪʝʥʠʷ  çʛʦʨʥʦʛʦè ʨʠʩʘ ʦʙʣʘʜʘʶʪ ʩʪʦʣʴ ʤʦʱʥʦʡ ʘʵʨʝʥʭʠʤʦʡ, ʯʪʦ ʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʩʪʘʚʣʝʥʳ ʚ ʦʜʠʥ ʨʷʜ ʩ ʥʘʩʪʦʷʱʠʤʠ ʩʫʭʦʜʦʣʴʥʳʤʠ ʟʣʘʢʘʤʠ. ʏʝʪʚʝʨʪr ʡ ʪʠʧ ï ʛʣʫʙʦʢʦʚʦʜʥʳʡ 

ʠʣʠ çʧʣʘʚʘʶʱʠʡè ʨʠʩ (deep water rice, 12 ʤʣʥ. ʛʘ). ʈʘʩʪʝʥʠʷ ʵʪʦʛʦ ʪʠʧʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʫʩʠʣʝʥʥʳʤ ʨʦʩʪʦʤ ʠ ʧʨʠ ʠʟʙʳʪʦʯʥʳʤ ʟʘʪʦʧʣʝʥʠʠ ʜʦʩʪʠʛʘʝʪ 4-6 ʤ ʚʳʩʦʪʳ; ʯʘʩʪʦ ʪʘʢʦʡ ʨʠʩ 

ʫʙʠʨʘʶʪ ʩ ʣʦʜʦʢ. ʇʷʪʳʡ ʪʠʧ ï  ʨʠʩ ʚ ʜʝʣʴʪʘʭ ʨʝʢ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʤʦʨʩʢʠʤ ʧʨʠʣʠʚʘʤ ʠ 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʟʘʪʦʧʣʷʝʤʳʭ ʩʤʝʰʘʥʥʦʡ ʧʨʝʩʥʦʡ ʨʝʯʥʦʡ ʠ ʩʦʣʝʥʦʡ ʤʦʨʩʢʦʡ ʚʦʜʦʡ. ɸʛʨʦʵʢʦʪʠʧ 

ʪʘʢʠʭ ʫʩʣʦʚʠʡ ʥʘʟʚʘʥ tidalwetland (5 ʤʣʥ. ʛʘ). ʂʘʞʜʳʡ ʠʟ ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʘʛʨʦʵʢʦʪʠʧʦʚ ʜʝʣʠʪʩʷ 

ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʵʢʦʪʠʧʳ (ʚʩʝʛʦ 17) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʟʦʥʘ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʵʜʘʬʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ, ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ, ʢʘʯʝʩʪʚʘ ʧʦʣʠʚʥʦʡ ʚʦʜʳ. ɹʦʣʴʰʝ ʚʩʝʛʦ ʘʛʨʦʪʠʧʦʚ (ʚʩʝ ʧʷʪʴ) ʚ ʶʞʥʦ-

ʘʟʠʘʪʩʢʦʡ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʛʨʫʧʧʝ. ɹʦʣʝʝ ʦʜʥʦʛʦ ʚ ʣʘʪʠʥʦʘʤʝʨʠʢʘʥʩʢʦʡ, ʘʬʨʠʢʘʥʩʢʦʡ ʠ  

ʚʦʩʪʦʯʥʦʡ. ʆʩʪʘʣʴʥʳʝ ʛʨʫʧʧʳ ʩʦʩʪʦʷʪ ʠʟ ʦʜʥʦʛʦ ʪʠʧʘ. 

ɺ ʤʠʨʝ ʩʫʱʝʩʪʚʫʝʪ >1750 ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʛʝʥʥʳʭ ʙʘʥʢʦʚ. ʆʥʠ ʩʦʜʝʨʞʘʪ 

Ḑ7 ʤʠʣʣʠʦʥʦʚ ʦʙʨʘʟʮʦʚ ʟʘʨʦʜʳʰʝʚʦʡ ʧʣʘʟʤʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ 

( http://www.fao.org/3/i1500e/i1500e00.htm ), ʚʢʣʶʯʘʷ ʦʙʨʘʟʮʳ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʧʦʧʫʣʷʮʠʡ, ʠ ʝʱʝ ʙʦʣʴʰʝ ʦʙʨʘʟʮʦʚ, ʢʦʪʦʨʳʝ ʚʳʨʘʱʠʚʘʶʪʩʷ in situ . ʕʪʠ ʦʙʨʘʟʮʳ, ʚʦʟʤʦʞʥʦ, 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʜʥʦ ʠʟ ʚʝʣʠʯʘʡʰʠʭ ʩʦʢʨʦʚʠʱ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʧʦʩʢʦʣʴʢʫ ʩʦʜʝʨʞʘʪ 

ʛʝʥʝʪʠʯʝʩʢʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʚʢʫʩʥʳʭ, 

ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʙʦʣʝʟʥʷʤ/ʚʨʝʜʠʪʝʣʷʤ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʩʦʨʪʦʚ, 

ʪʨʝʙʫʶʱʠʭ ʤʝʥʴʰʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ.  

ɺʩʝʛʦ ʚ ʤʠʨʝ ʥʘʩʯʠʪʳʚʘʶʪ ʦʢʦʣʦ 100 ʪʳʩʷʯ ʩʦʨʪʦʚ. ʉ ʫʯʝʪʦʤ ʜʠʢʠʭ ʩʦʨʦʜʠʯʝʡ ʢʦʣʠʯʝʩʪʚʦ 

ʬʦʨʤ ʨʠʩʘ ʦʮʝʥʝʥʦ ʧʨʠʤʝʨʥʦ ʚ 120 ʪʳʩʷʯ. ʌʫʥʢʮʠʠ ʤʠʨʦʚʦʛʦ ʭʨʘʥʠʣʠʱʘ ʠ ʦʙʤʝʥʥʦʛʦ ʮʝʥʪʨʘ ʩ 

1961 ʛʦʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪ IRRI, ʛʜʝ ʩʦʙʨʘʥʦ ʫʞʝ ʙʦʣʝʝ 100 ʪʳʩʷʯ ʦʙʨʘʟʮʦʚ [14]. ʉʧʝʮʠʘʣʠʩʪʳ IRRI 

ʧʦʩʪʘʚʠʣʠ ʙʝʩʧʨʝʮʝʜʝʥʪʥʫʶ ʟʘʜʘʯʫ ï ʩʦʙʨʘʪʴ ʢ ʥʘʯʘʣʫ 21 ʚʝʢʘ ʚʝʩʴ ʛʝʥʥʳʡ ʧʫʣ ʨʠʩʘ ʠ ʩʜʝʣʘʪʴ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʨʠʩ ʧʝʨʚʦʡ ʢʫʣʴʪʫʨʦʡ ʟʝʤʥʦʛʦ ʰʘʨʘ, ʯʝʡ ʛʝʥʦʬʦʥʜ ʧʦʣʥʦʩʪʴʶ ʤʦʙʠʣʠʟʦʚʘʥ ʠ 

ʩʦʭʨʘʥʝʥ ʯʝʣʦʚʝʯʝʩʪʚʦʤ. ʂ ʯʠʩʣʫ ʤʠʨʦʚʳʭ ʜʝʨʞʘʪʝʣʝʡ ʛʝʨʤʦʧʣʘʟʤʳ ʨʠʩʘ ʦʪʥʦʩʷʪʩʷ ʝʱʝ 23 

ʫʯʨʝʞʜʝʥʠʷ [15] (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʅʘʮʠʦʥʘʣʴʥʳʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʥʘʫʯʥʳʝ ʮʝʥʪʨʳ ï ʜʝʨʞʘʪʝʣʠ ʢʦʣʣʝʢʮʠʡ 

ʛʝʨʤʦʧʣʘʟʤʳ ʨʠʩʘ 

ʆʨʠʛʠʥʘʣʴʥʦʝ ʥʘʟʚʘʥʠʝ, ʘʙʙʨʝʚʠʘʪʫʨʘ ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ, ʛʦʨʦʜ, ʩʪʨʘʥʘ 

1 2 

Centro nacional de Recutsos Genetios (GENARGER) ɹʨʘʟʠʣʠʘ, ɹʨʘʟʠʣʠʷ 

Bangladesh Rice Research Institute (BRRI) ɼʘʢʢʘ, ɹʘʥʛʣʘʜʝʰ 

Agricultural Research Indtitute (ARI) ʈʘʥʛʫʥ, ɹʠʨʤʘ 

Group Germplasm Resources Institute (CGRI) ʇʝʢʠʥ, ʂʠʪʘʡ 

Taiwan Agricultural Research Institute (TARI) ʊʘʡʯʫʥʛ, ʊʘʡʚʘʥʴ 

IRAT ï department dA-melioration des Planetes ʄʦʥʧʝʣʴʝ, ʌʨʘʥʮʠʷ 

National Bureau Plant Genetic Resources (NBPGR) ʅʴ-ʁʜʝʣʠ, ʀʥʜʠʷ 

Central Rice Research Institute (CRRI) ʂʘʪʪʘʢ, ʀʥʜʠʷ 

ALL ï India Coordinated Rice Improvement Project 

(AICRIP) 
ʍʘʡʜʝʨʘʙʘʜ, ʀʥʜʠʷ 

Central Research Institute for Food Crops (CRIFC) ɹʦʛʦʨ, ʀʥʜʦʥʝʟʠʷ 

National Institute of Agricultural Sciences (NIAS) ʎʫʢʫʙʘ, ʗʧʦʥʠʷ 

Office of Rural Development (ORD) ʉʫʚʝʦʥ, ʈʝʩʧʫʙʣʠʢʘ ʂʦʨʝʷ 
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1 2 

Malaysian Agricultural Research and Development Institute 

(MARDI)  
ɹʫʤʙʦʥʛ-ʃʠʤʘ, ʄʘʣʘʡʟʠʷ 

National Rice Improvement Program (NRIP) ʇʘʨʚʘʥʠʧʫʨ, ʅʝʧʘʣ 

Pakistan Agricultural Research Council (PARC) ʀʩʣʘʤʘʙʘʜ, ʇʘʢʠʩʪʘʥ 

International Rice Research Institute (IRRI) ʄʘʥʠʣʘ, ʌʠʣʠʧʧʠʥʳ 

Departament of Agriculture ʇʝʨʘʜʝʥʠʷ, ʐʨʠ ʃʘʥʢʘ 

Rice Research Institute (RRI) ɹʘʥʛʢʦʢ, ʊʘʠʣʘʥʜ 

Plant Genetic and Germplasm Institute, USDA ɹʝʣʩʪʚʠʣ, ʉʐɸ 

ALL - Russian Rice Research Institute (ARRRI) ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʷ 

Vietnam Central Institute for Agricultural Sciences ʍʘʥʦʡ, ɺʴʝʪʥʘʤ 

West Africa Development Association (WARDA) ʄʦʥʨʦʚʠʷ, ʃʠʙʝʨʠʷ 

International Institute of Tropical Agriculture (IITA) ʀʙʘʜʘʥ, ʅʠʛʝʨʠʷ 

Institute des Savanes (IDESSA) ɹʦʠʢ, ɹʝʨʝʛ ʩʣʦʥʦʚʦʡ ʂʦʩʪʠ 

 

 ɺ ʙʳʚʰʝʤ ʉʉʉʈ ʤʥʦʛʦʦʙʨʘʟʠʝ ʬʦʨʤ ʨʠʩʘ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ʢʦʣʣʝʢʮʠʷʭ ɺʀʈ ʠʤ.  

ʅ.ʀ. ɺʘʚʠʣʦʚʘ ʠ ɺʅʀʀ ʨʠʩʘ (ʛ.ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʷ) ï ʙʦʣʝʝ 15 ʪʳʩʷʯ ʦʙʨʘʟʮʦʚ. ʆʩʥʦʚʥʫʶ ʯʘʩʪʴ 

ʵʪʠʭ ʢʦʣʣʝʢʮʠʡ ʩʦʩʪʘʚʣʷʶʪ ʢʫʣʴʪʠʛʝʥʳ ʧʦʜʚʠʜʘ ʷʧʦʥʠʢʘ. 

 ɺ 21 ʚʝʢʝ ʜʣʷ ʠʟʫʯʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ ʛʝʥʦʬʦʥʜʘ ʨʠʩʘ ʚʩʝ ʰʠʨʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ ʛʝʥʦʤʠʢʠ ʨʠʩʘ. ʊʝʨʤʠʥ çʛʝʥʦʤʠʢʘè ʦʧʠʩʳʚʘʝʪ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʚʳʷʩʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ, ʵʚʦʣʶʮʠʠ ʠ ʬʫʥʢʮʠʠ ʧʦʣʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ɼʅʂ ʦʨʛʘʥʠʟʤʘ, ʘ ʥʝ ʦʪʜʝʣʴʥʳʭ ʛʝʥʦʚ. ʍʨʦʥʦʣʦʛʠʯʝʩʢʠ ʩʪʨʫʢʪʫʨʥʘʷ 

ʛʝʥʦʤʠʢʘ ʩʦʟʜʘʣʘ ʧʦʣʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʘ ʦʩʥʦʚʝ ʢʘʨʪʳ ʨʠʩʘ, ʢʦʪʦʨʘʷ ʟʘʣʦʞʠʣʘ ʦʩʥʦʚʫ 

ʜʣʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʛʝʥʦʤʠʢʠ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʛʝʥʦʤʠʢʠ ʨʠʩʘ. ʉ ʪʝʭ ʧʦʨ ʚʩʝ ʙʦʣʴʰʝʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʪʦʤʫ, ʢʘʢ ʵʬʬʝʢʪʠʚʥʦ ʚʳʧʦʣʥʷʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʛʝʥʦʚ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʠ ʥʘ ʢʘʢʠʝ ʥʘʫʯʥʳʝ ʟʘʛʘʜʢʠ ʨʠʩʘ ʤʦʞʥʦ ʦʪʚʝʪʠʪʴ ʩ ʧʦʤʦʱʴʶ ʪʘʢʠʭ ʟʥʘʥʠʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʛʝʥʦʤʠʢʠ [16].  

 ɻʝʥʦʤʠʢʘ ʨʠʩʘ ʦʢʘʟʘʣʘ ʧʨʝʦʙʨʘʟʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʠʩʘ ʠ 

ʚʥʦʩʠʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʩʝʣʝʢʮʠʶ ʨʠʩʘ, ʜʝʣʘʷ ʨʠʩ ʭʦʨʦʰʠʤ ʤʦʜʝʣʴʥʳʤ ʨʘʩʪʝʥʠʝʤ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʥʘʫʢ ʦ ʢʫʣʴʪʫʨʘʭ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʛʝʥʦʤʠʢʠ ʨʠʩʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʵʪʘʧʘ [16]:  

1. ʉʪʨʫʢʪʫʨʥʘʷ ʛʝʥʦʤʠʢʘ, ʢʦʪʦʨʘʷ ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʢʚʝʥʠʨʦʚʘʥʠʶ ʛʝʥʦʤʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 
ʧʦʣʥʦʡ ʢʘʨʪʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʦʤʘ ʨʠʩʘ. ʕʪʦ ʠʤʝʝʪ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʝʥʝʪʠʢʠ ʨʠʩʘ ʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʣʦʛʠʠ. ʉʪʨʫʢʪʫʨʥʘʷ ʛʝʥʦʤʠʢʘ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʦʤʘ ʪʳʩʷʯ ʦʙʨʘʟʮʦʚ ʨʠʩʘ, ʢʦʪʦʨʳʝ ʧʦʣʝʟʥʳ ʜʣʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʛʝʥʦʤʠʢʠ (ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʛʝʥʦʚ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ) ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʛʝʥʦʤʠʢʠ (ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʧʨʠʯʠʥʥʳʭ QTL); 

2. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʛʝʥʦʤʠʢʘ, ʢʦʪʦʨʘʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʘʩʰʠʬʨʦʚʢʫ ʬʫʥʢʮʠʡ ʛʝʥʦʚ ʨʠʩʘ. 

ɻʝʥʦʤʥʳʝ ʨʝʩʫʨʩʳ ʨʠʩʘ, ʚʢʣʶʯʘʷ ʨʘʟʥʦʦʙʨʘʟʥʫʶ ʛʝʥʝʪʠʯʝʩʢʫʶ ʟʘʨʦʜʳʰʝʚʫʶ ʧʣʘʟʤʫ, 

ʙʠʙʣʠʦʪʝʢʠ ʤʫʪʘʥʪʦʚ, ʥʘʙʦʨʳ ʜʘʥʥʳʭ ʧʦʚʪʦʨʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʠ ʢʘʨʪʳ ʚʘʨʠʘʮʠʡ, ʥʘʙʦʨʳ 

ʜʘʥʥʳʭ ʤʫʣʴʪʠʦʤʠʢʠ ʠ ʜʦʩʪʫʧʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʥʝ ʪʦʣʴʢʦ ʧʦʟʚʦʣʷʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʧʨʦʷʩʥʠʪʴ 

ʤʦʣʝʢʫʣʷʨʥʳʝ ʬʫʥʢʮʠʠ ʛʝʥʦʤʘ ʨʠʩʘ, ʥʦ ʠ ʧʦʟʚʦʣʷʶʪ ʩʝʣʝʢʮʠʦʥʝʨʘʤ ʵʬʬʝʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʧʨʝʚʦʩʭʦʜʥʳʝ ʩʦʨʪʘ ʚ ʙʦʣʴʰʠʭ ʤʘʩʰʪʘʙʘʭ; 

3. ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʛʝʥʦʤʠʢʘ ð ʵʪʦ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʠ ʩʪʘʪʠʩʪʠʢʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʧʫʣʷʮʠʡ ʨʠʩʘ.  

ʆʙʨʘʟʮʳ ʟʘʨʦʜʳʰʝʚʦʡ ʧʣʘʟʤʳ ʨʠʩʘ ʥʝʚʝʨʦʷʪʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. 

ʈʦʜ  Oryza ʩʦʜʝʨʞʠʪ 27 ʚʠʜʦʚ ʩ 11 ʪʠʧʘʤʠ ʛʝʥʦʤʘ, ʜʚʘ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʢʫʣʴʪʠʚʠʨʫʝʤʳʤʠ 

( O. sativa ʠ Oryza glaberrima ), ʘ 25 ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʜʠʢʠʤʠ, ʩ ʰʠʨʦʢʠʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʝʡ [17]. 

 ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʙʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʚʧʝʯʘʪʣʷʶʱʠʝ ʫʩʧʝʭʠ, ʛʝʥʦʤʠʢʘ ʥʝ ʤʦʞʝʪ 

ʟʘʤʝʥʠʪʴ ʪʨʘʜʠʮʠʦʥʥʫʶ ʩʠʥʪʝʪʠʯʝʩʢʫʶ ʠ/ʠʣʠ ʛʠʙʨʠʜʥʫʶ ʩʝʣʝʢʮʠʶ. ʂʘʢ ʦʪʤʝʯʘʶʪ ʩʘʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚ ʦʙʣʘʩʪʠ ʛʝʥʥʦʡ ʠʥʞʝʥʝʨʠʠ [18, 19], ʧʨʠʤʝʥʝʥʠʝ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʛʝʥʝʪʠʢʠ ʦʧʨʘʚʜʘʥʳ, ʝʩʣʠ ʢʣʘʩʩʠʯʝʩʢʦʝ ʩʝʣʝʢʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʥʝ ʵʬʬʝʢʪʠʚʥʳ ʠʣʠ 
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ʥʝ ʜʘʶʪ ʨʝʟʫʣʴʪʘʪʦʚ ʜʘʞʝ ʚ ʦʪʜʘʣʝʥʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʚʩʝʭ 

ʜʦʩʪʠʞʝʥʠʡ ʛʝʥʦʤʠʢʠ ʘʧʨʦʙʠʨʫʝʪʩʷ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʩʭʝʤʝ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʦʵʪʦʤʫ 

ʛʝʥʦʤʠʢʘ ʣʠʰʴ ʥʦʚʳʡ ʤʦʱʥʦʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʱʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʪʨʘʜʠʮʠʮʠʦʥʥʦʡ ʩʝʣʝʢʮʠʠ, ʢʦʪʦʨʘʷ ʚʩʝʛʜʘ ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʛʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʠʭ ʦʪʨʘʩʣʝʡ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʧʝʨʚʳʝ ʚ ʂʘʟʘʭʩʪʘʥʝ ʩʦʟʜʘʝʪʩʷ ʅʘʮʠʦʥʘʣʴʥʘʷ  ʂʦʣʣʝʢʮʠʷ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʨʠʩʘ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ  ʢ ʫʥʠʢʘʣʴʥʳʤ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ 

ʫʩʣʦʚʠʷʤ ʨʠʩʦʩʝʷʥʠʷ ʂʘʟʘʭʩʪʘʥʘ. ɼʣʷ  ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʥʦʬʦʥʜʘ ʨʠʩʘ ʦʪʙʠʨʘʶʪʩʷ ʥʦʚʳʝ ʬʦʨʤʳ, 

ʚʢʣʶʯʘʶʱʠʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʣʠʥʠʠ, ʤʫʪʘʥʪʳ, ʛʠʙʨʠʜʳ ʠ ʜʨ. ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʩʠʥʪʝʟʠʨʫʝʤʳʝ ʚ 

ʧʨʦʮʝʩʩʝ ʨʘʟʣʠʯʥʳʭ ʩʝʣʝʢʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʨʠʩʘ: ʠʤʤʫʥʠʪʝʪ ʠ ʩʢʦʨʦʩʧʝʣʦʩʪʴ, ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʠ ʢʨʫʧʳ, 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ (ʭʦʣʦʜʦʩʪʦʡʢʦʩʪʴ ʠ ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʠʦʥʥʦʡ ʪʦʢʩʠʯʥʦʩʪʠ, ʠʟʙʳʪʦʯʥʦʤʫ ʟʘʪʦʧʣʝʥʠʶ, ʟʘʩʫʭʝ), ʥʝʚʦʟʤʦʞʥʳ ʙʝʟ ʤʦʙʠʣʠʟʘʮʠʠ ʤʠʨʦʚʦʛʦ 

ʛʝʥʦʬʦʥʜʘ ʨʠʩʘ.  ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʟʫʯʝʥʠʝ, ʩʦʟʜʘʥʠʝ ʠ ʠʥʪʨʦʜʫʢʮʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ 

ʨʠʩʘ, ʩʦʭʨʘʥʝʥʠʝ ʝʛʦ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʚʳʚʝʜʝʥʠʠ 

ʥʦʚʳʭ, ʙʦʣʝʝ ʫʨʦʞʘʡʥʳʭ, ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ 

ʩʦʨʪʦʚ ʨʠʩʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʛʝʥʝʪʠʢʠ, ʬʠʟʠʦʣʦʛʠʠ, ʙʠʦʭʠʤʠʠ, ʪʝʭʥʦʣʦʛʠʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʜʨʫʛʠʭ ʜʠʩʮʠʧʣʠʥ ʠʤʝʶʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ 200 ʦʙʨʘʟʮʦʚ 

ʤʠʨʦʚʦʡ ʢʦʣʣʝʢʮʠʠ IRRI, ɺʀʈ, ɺʅʀʀ ʨʠʩʘ, ʥʦʤʝʨʘ ʛʝʥʝʪʠʯʝʩʢʦʡ ʢʦʣʣʝʢʮʠʠ ʂʘʟʅʀʀ 

ʨʠʩʦʚʦʜʩʪʚʘ, 20 ʛʠʙʨʠʜʦʚ F1, F2, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʠʭ ʦʩʥʦʚʝ, ʠ 20 ʢʦʥʩʪʘʥʪʥʳʭ ʛʠʙʨʠʜʥʳʭ ʣʠʥʠʡ, 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʜʳʜʫʱʠʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

 ʇʦʩʝʚ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʠ ʚʨʫʯʥʫʶ ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ  ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʩʝʤʷʥ ʥʘ 1 ʤ2 ʠ ʜʚʫʭʨʷʜʢʦʚʳʭ ʜʝʣʷʥʢʘʭ ʜʣʠʥʦʡ 1 ʤ, ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʜʝʣʷʥʢʘʤʠ 0,3 ʤ, ʩʝʤʝʥʘ ʟʘʜʝʣʳʚʘʣʠ ʥʘ ʛʣʫʙʠʥʫ 1,5-2,0 ʩʤ ʚ ʧʨʦʜʝʣʘʥʥʳʝ ʤʘʨʢʝʨʘʤ 

ʙʦʨʦʟʜʢʠ. ʅʦʨʤʘ ʚʳʩʝʚʘ ï ʥʘ 1 ʤ2 700 ʟʝʨʝʥ/ʜʝʣʷʥʢʘ ʠ ʥʘ ʜʚʫʭʨʷʜʢʦʚʳʝ ʜʝʣʷʥʢʠ -  

200 ʟʝʨʝʥ/ʜʝʣʷʥʢʘ. ʉʪʘʥʜʘʨʪʦʤ ʷʚʣʷʣʩʷ ʨʘʡʦʥʠʨʦʚʘʥʥʳʡ ʩʦʨʪ ʃʠʜʝʨ, ʨʘʩʧʦʣʘʛʘʝʤʳʡ ʯʝʨʝʟ  

10 ʥʦʤʝʨʦʚ (ʨʠʩʫʥʦʢ 1). 

 

  
ʈʠʩʫʥʦʢ 1 ïʇʦʩʝʚ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ ʨʠʩʘ 

 

 

ʂʘʞʜʳʡ ʩʦʨʪʦʦʙʨʘʟʝʮ ʠʟʫʯʘʝʤʦʡ ʢʦʣʣʝʢʮʠʠ ʨʠʩʘ ʙʳʣ ʩʦʙʨʘʥ ʚʨʫʯʥʫʶ. ʆʪʙʠʨʘʣʠʩʴ 

ʪʠʧʠʯʥʳʝ ʤʝʪʝʣʢʠ, ʟʘʪʝʤ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʚʨʫʯʥʫʶ ʧʨʦʚʦʜʠʣʠ ʦʙʤʦʣʦʪ ʠ ʦʯʠʩʪʢʫ ʩʝʤʷʥ (ʨʠʩʫʥʦʢ 

2). 

 



______                                         _________     Ȧəɡɑ ɞɆɖəɆɞɡɑɡӽɡ ӽɡɑɡɒɊɆɖɡ 
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ʈʠʩʫʥʦʢ 2. ʆʪʙʦʨ ʤʝʪʝʣʦʢ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ ʨʠʩʘ 

 

ʅʘʨʷʜʫ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʠʟ ʅʀʋ ʜʨʫʛʠʭ ʩʪʨʘʥ, ʚ 2024 ʛʦʜʫ ʙʳʣʦ ʧʨʦʜʦʣʞʝʥʦ 

ʧʦʧʦʣʥʝʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʦʣʣʝʢʮʠʠ ʧʫʪʝʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʦʩʝʚʦʚ ʠ ʦʪʙʦʨʘ ʬʦʨʤ, 

ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʢʘʢʠʤʠ-ʣʠʙʦ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. ʀʟ ʧʠʪʦʤʥʠʢʘ ʢʦʥʢʫʨʩʥʦʛʦ 

ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʚ ʢʦʣʣʝʢʮʠʶ ʚʢʣʶʯʝʥʳ ʣʫʯʰʠʝ ʩʝʣʝʢʮʠʦʥʥʳʝ ʥʦʤʝʨʘ. ʊʘʢʞʝ ʦʪʦʙʨʘʥʳ 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʫʥʠʢʘʣʴʥʳʝ ʬʦʨʤʳ ʧʦʜʚʠʜʘ ʠʥʜʠʢʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʪʘʢʩʦʥʘ ʨʠʩʘ ï 

ʫʤʝʨʝʥʥʳʡ ʠʥʜʠʢʘ. 

 ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʦʚ ʥʘʯʘʣʴʥʦʛʦ ʨʦʩʪʘ ʩʝʤʝʥʘ ʧʨʦʨʘʱʠʚʘʣʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ 

ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ ʚ ʧʨʝʩʥʦʡ ʚʦʜʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 270ʉ (ʧʝʨʚʳʡ ʚʘʨʠʘʥʪ), 160ʉ (ʚʪʦʨʦʡ ʚʘʨʠʘʥʪ) 

ʠ ʩʦʣʝʚʦʤ ʨʘʩʪʚʦʨʝ 1,0% NaCI ʧʨʠ 270ʉ (ʪʨʝʪʠʡ ʚʘʨʠʘʥʪ). ʇʦʚʪʦʨʥʦʩʪʴ ʪʨʝʭʢʨʘʪʥʘʷ, ʚ ʢʘʞʜʫʶ 

ʯʘʰʢʫ ʨʘʩʢʣʘʜʳʚʘʣʠ 50 ʦʪʢʘʣʠʙʨʦʚʘʥʥʳʭ ʩʝʤʷʥ. ʏʝʨʝʟ 14 ʩʫʪʦʢ ʠʟʤʝʨʷʣʠ ʜʣʠʥʫ ʨʦʩʪʢʘ 

(ʩʪʝʙʝʣʴʢʘ) ʠ ʢʦʨʝʰʢʘ 10 ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʭ ʧʨʦʨʦʩʪʢʦʚ ʚ ʢʘʞʜʦʤ ʧʦʚʪʦʨʝʥʠʠ [20, 21]. 

ʆʧʨʝʜʝʣʝʥʠʝ ʛʝʥʝʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʨʠʪʝʨʠʠ: ʭʠ-ʢʚʘʜʨʘʪ ʠ t-ʉʪʴʶʜʝʥʪʘ, 

ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʠ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟʳ ʧʨʦʚʦʜʷʪʩʷ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʯʝʩʢʠʤ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤ [22-25]. ɻʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʢʦʤʙʠʥʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʧʨʦʚʦʜʠʣʘʩʴ ʤʝʪʦʜʦʤ ʩʝʪʝʚʳʭ ʧʨʦʙʥʳʭ ʩʢʨʝʱʠʚʘʥʠʡ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʉʘʚʯʝʥʢʦ ɺ. ʂ. [26] ʠ 

ʦʙʣʘʜʘʶʱʠʤ, ʧʦ ʫʪʚʝʨʞʜʝʥʠʶ ʘʚʪʦʨʘ, ʪʘʢʦʡ ʞʝ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ʦʮʝʥʦʢ ʠ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴʶ, 

ʢʘʢ ʜʠʘʣʣʝʣʴʥʳʡ ʘʥʘʣʠʟ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʙʱʝʡ ʢʦʤʙʠʥʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʩʠʩʪʝʤʝ 

ʪʦʧʢʨʦʩʩʦʚ ʧʨʦʚʦʜʠʪʩʷ ʩʦʛʣʘʩʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ [27]. 

ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʧʦ ʚʩʝʤ ʦʙʨʘʟʮʘʤ [28]. ʅʘʯʘʣʦʤ 

ʬʘʟʳ ʚʝʛʝʪʘʮʠʠ ʩʯʠʪʘʣʠ ʜʘʪʫ, ʥʘ ʢʦʪʦʨʫʶ 10% ʨʘʩʪʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʡ, ʧʦʣʥʦʡ ï ʧʨʠ 

ʧʦʷʚʣʝʥʠʠ ʝʝ ʫ 75% ʨʘʩʪʝʥʠʡ. ʆʪʤʝʯʘʣʠ ʩʣʝʜʫʶʱʠʝ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʬʘʟʳ: ʚʩʭʦʜʳ, ʢʫʱʝʥʠʝ, 

ʚʳʤʝʪʳʚʘʥʠʝ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʦʪ ʟʘʪʦʧʣʝʥʠʷ ʜʦ ʚʳʤʝʪʳʚʘʥʠʷ (ʛʨʫʧʧʘ ʩʧʝʣʦʩʪʠ). 

ʋʯʝʪ ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʥʠʞʝʩʣʝʜʫʶʱʝʡ ʰʢʘʣʝ: 1 ʙʘʣʣ ï ʤʝʥʝʝ 5% 

ʦʪ ʚʳʩʝʷʥʥʳʭ ʩʝʤʷʥ; 3 ʙʘʣʣʘ ï 5-10%; 5 ʙʘʣʣʦʚ 11-25%; 7 ʙʘʣʣʦʚ ï 25-50%; 9 ʙʘʣʣʦʚ ï ʩʚʳʰʝ 

50%. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʛʣʘʚʥʦʡ ʤʝʪʝʣʢʠ ʩ ʩʝʨʝʜʠʥʳ ʜʝʣʷʥʢʠ ʧʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʡ ʩʨʝʟʘʣʠ 10 ʛʣʘʚʥʳʭ ʤʝʪʝʣʦʢ, ʢʦʪʦʨʳʝ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʧʦʩʣʝ ʩʫʰʢʠ ʜʦ ʚʦʟʜʫʰʥʦ-

ʩʫʭʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɺʳʩʦʪʫ ʨʘʩʪʝʥʠʡ ʠʟʤʝʨʷʣʠ ʦʪ ʫʨʦʚʥʷ ʧʦʯʚʳ ʜʦ ʚʝʨʭʫʰʢʠ ʚʝʨʭʥʝʛʦ ʢʦʣʦʩʢʘ 

ʤʝʪʝʣʢʠ ʚ ʚʳʧʨʷʤʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʇʝʨʝʜ ʫʙʦʨʢʦʡ ʧʨʦʚʦʜʠʣʠ ʦʮʝʥʢʫ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ 

ʧʦʣʝʛʘʥʠʶ ʠ ʦʩʳʧʘʥʠʶ (ʚ ʙʘʣʣʘʭ). ʉʪʝʧʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʦʣʝʛʘʥʠʶ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʰʢʘʣʝ:  

1 ï ʨʘʩʪʝʥʠʷ ʣʝʞʘʪ ʥʘ ʟʝʤʣʝ;3 ï ʧʦʣʝʛʣʦ ʙʦʣʝʝ 50% ʨʘʩʪʝʥʠʡ; 5 ï 20-30% ʤʝʪʝʣʦʢ ʢʘʩʘʶʪʩʷ 

ʟʝʤʣʠ;7 ï ʧʦʣʝʛʘʥʠʷ ʥʝʪ, ʥʝʙʦʣʴʰʦʡ ʠʟʛʠʙ ʩʪʝʙʣʝʡ;9 ï ʨʘʩʪʝʥʠʷ ʩʪʦʷʪ ʚʝʨʪʠʢʘʣʴʥʦ. ʍʘʨʘʢʪʝʨ 

ʧʦʣʝʛʘʥʠʷ: 3 ï ʢʦʨʥʝʚʦʝ; 5 ï ʩʪʝʙʣʝʚʦʝ; 7 ï ʩʤʝʰʘʥʥʦʝ. 

ʃʘʙʦʨʘʪʦʨʥʳʡ ʘʥʘʣʠʟ ʚʢʣʶʯʘʣ ʦʧʨʝʜʝʣʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʜʣʠʥʘ ʤʝʪʝʣʢʠ, 

ʦʙʱʝʝ ʯʠʩʣʦ ʢʦʣʦʩʢʦʚ ʥʘ ʤʝʪʝʣʢʝ, ʯʠʩʣʦ ʧʫʩʪʳʭ ʠ ʥʦʨʤʘʣʴʥʳʭ ʢʦʣʦʩʢʦʚ, ʤʘʩʩʘ ʟʝʨʝʥ ʤʝʪʝʣʢʠ, 

ʤʘʩʩʘ 1000 ʩʝʤʷʥ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʣʝʥʯʘʪʦʩʪʠ, 

ʩʪʝʢʣʦʚʠʜʥʦʩʪʠ, ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʵʥʜʦʩʧʝʨʤʘ, ʦʙʱʝʛʦ ʚʳʭʦʜʘ ʢʨʫʧʳ, ʩʦʜʝʨʞʘʥʠ ʁʮʝʣʦʛʦ ʷʜʨʘ. 
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ʇʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʦʥʳ ʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦ 

ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʨʠʩʘ 2024 ʛʛ. 

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ  ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

ʫʩʪʦʡʯʠʚʦ ʧʨʝʚʳʰʘʝʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢ ʧʨʠʤʝʨʫ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2017 ʛʦʜʦʤ 

ʦʪʢʣʦʥʝʥʠʝ ʩʦʩʪʘʚʠʣʦ +1,2 (ʪʘʙʣʠʮʘ 2). ʆʜʥʘʢʦ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 4, ʠʶʣʴ ʤʝʩʷʮ (ʬʘʟʘ 

ʚʳʭʦʜʘ ʤʝʪʝʣʦʢ ʠ ʥʘʯʘʣʦ ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ) ʙʳʣ ʦʯʝʥʴ ʧʨʦʭʣʘʜʥʳʤ. ʍʦʪʷ ʦʪʢʣʦʥʝʥʠʝ ʚ 

ʟʥʘʯʝʥʠʠ  -0,3 0ʉ ʤʦʞʝʪ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ, ʥʦ ʘʥʘʣʠʟ ʚ ʨʘʟʨʝʟʝ ʜʥʝʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʧʝʨʚʦʡ ʠ ʜʝʢʘʜʝ 

ʠʶʣʷ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʚʘʨʴʠʨʦʚʘʣʦʩʴ ʦʪ -3,7 ʜʦ -6,9.  

 

ʊʘʙʣʠʮʘ 2ï ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʩʣʦʚʠʡ, 2023-2024ʛ.   

 

ʄʝʩʷʮ 

2023-2024 ʩ.-ʭ. ʛʦʜ 

ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ  ʚʦʟʜʫʭʘ, ʦʉ 

ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʷʷ +, - ʢ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ 

ʉʝʥʪʷʙʨʴ 18,7 19,0 -0,3 

ʆʢʪʷʙʨʴ 12,9 10,6 +2,3 

ʅʦʷʙʨʴ 7,8 1,7 +6,1 

ʆʩʝʥʴ 13,3 10,4 +2,7 

ɼʝʢʘʙʨʴ -1,9 -4,9 +3,0 

ʗʥʚʘʨʴ -4,1 -6,8 +2,7 

ʌʝʚʨʘʣʴ -2,8 -4,5 +1,7 

ɿʠʤʘ -2,9 -5,4 +2,4 

ʄʘʨʪ 5,4 4,0 +1,4 

ɸʧʨʝʣʴ 17,6 14,0 +3,6 

ʄʘʡ 20,6 21,1 -0,5 

ɺʝʩʥʘ 14,5 13,0 +1,5 

ʀʶʥʴ 29,3 26,7 +2,6 

ʀʶʣʴ 28,0 28,3 -0,3 

ɸʚʛʫʩʪ 26,7 26,2 +0,5 

ʃʝʪʦ 28,65 27,5 +1,15 

ɿʘ ʩ/ʭ ʛʦʜ 13,38 11,37 +1,9 

ʇʨʠʤʝʯʘʥʠʝ: ʨʘʩʧʦʣʦʞʝʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʫʥʢʪʘ ʂʳʟʳʣʦʨʜʘ (ʂʳʟʳʣʦʨʜʠʥʩʢʘʷ 

ʦʙʣʘʩʪʴ, ʂʘʟʘʭʩʪʘʥ): ʰʠʨʦʪʘ 44.85 ʜʦʣʛʦʪʘ 65.50 ʚʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ 130 ʤ. 

 

ʆʩʥʦʚʳ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʨʠʩʦʩʝʶʱʠʭ ʭʦʟʷʡʩʪʚ ʩʦʩʪʘʚʣʷʶʪ ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʝ ʧʦʯʚʳ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ 0,8-3,0%. ʇʦʚʝʨʭʥʦʩʪʴ ʟʘʩʦʣʝʥʘ, ʟʘʧʘʩ ʩʦʣʝʡ ʚ ʜʚʫʭʤʝʪʨʦʚʦʤ ʩʣʦʝ ʚ ʩʨʝʜʥʝʤ 

80 ʪ/ʛʘ, ʟʘʩʦʣʝʥʠʝ ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʦʝ. ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ ʥʘ ʛʣʫʙʠʥʝ 2-3 ʤ, ʧʨʝʩʥʳʝ ʠ 

ʩʦʣʦʥʦʚʘʪʳʝ. ʇʦʯʚʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʛʜʝ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ (ʪʘʙʣʠʮʘ 3). 

 

ʊʘʙʣʠʮʘ  3 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʯʚʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ (ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ 

ʩʪʘʮʠʦʥʘʨ ʂʘʟʅʀʀ ʨʠʩʦʚʦʜʩʪʚʘ ʠʤ.ʀ.ɾʘʭʘʝʚʘ) 

ɻʦʨʠ

ʟʦʥʪ 

ʩʤ 

ʨʅ 

ʇʣʦʪʥʳʡ 

ʦʩʪʘʪʦʢ 

% 

ɸʥʠʦʥʳ, %   /ʤʛ-ʵʢʚ ʚ 100ʛ 

ʧʦʯʚʳ 

ʂʘʪʠʦʥʳ,% /ʤʛ.ʵʢʚ ʚ 

100ʛ ʧʦʯʚʳ 
ʉʫʤʤʘ 

ʩʦʣʝʡ 

% 

ʊʠʧ 

ʟʘʩʦʣʝʥʠʷ 
HCO3 Cl SO4 Ca Mg Na 

 

0-20 

 

8,0  

 

1,12 

0,028 0,058 0,830 0,17 0,021 0,023  

0,892 

ʩʫʣʴʬʘʪʥʳʡ 

ʩʠʣʴʥʦ 

ʟʘʩʦʣʝʥʥʳʡ 0,469 1,858 14,23 8,2 1,25 0,758 

 

20-40 

 

8,2  

 

1,15 

0,031 0,067 0,835 0,18 0,024 0,028  

0,835 

ʩʫʣʴʬʘʪʥʳʡ 

ʩʠʣʴʥʦ 

ʟʘʩʦʣʝʥʥʳʡ 0,342 1,902 15,95 8,41 1,82 0,802 
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ʄʝʩʪʦ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʥʘʫʯʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʫʯʘʩʪʦʢ ʊʆʆ çʂʘʟʘʭʩʢʠʡ 

ʅʀʀ ʨʠʩʦʚʦʜʩʪʚʘ ʠʤ. ʀ.ɾʘʭʘʝʚʘè, ʥʘ ʧʦʣʝʚʦʤ ʩʪʘʮʠʦʥʘʨʝ, 4 ʢʘʨʪʘ, 4 ʯʝʢ. ʇʦʯʚʘ ʫʯʘʩʪʢʘ ʧʦ ʪʠʧʫ 

ʣʫʛʦʚʦ-ʙʦʣʦʪʥʘʷ, ʛʣʠʥʠʩʪʘʷ ʪʷʞʝʣʘʷ ʧʦ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ï ʩʫʭʦʜʦʣʴʥʳʝ 

ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʯʚʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʘʙʣʠʯʥʦʡ ʬʦʨʤʝ. ɸʛʨʦʪʝʭʥʠʢʘ 

ʦʙʱʝʧʨʠʥʷʪʘʷ ʜʣʷ ʜʘʥʥʦʡ ʟʦʥʳ. ʅʘ ʫʯʘʩʪʢʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʟʷʙʣʝʚʘʷ ʦʪʚʘʣʴʥʘʷ ʚʩʧʘʰʢʘ ʥʘ 

ʛʣʫʙʠʥʫ 22-24 ʩʤ, ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʯʝʢʘ ʜʣʠʥʥʦʙʘʟʦʚʳʤ ʧʣʘʥʠʨʦʚʱʠʢʦʤ, ʟʘʪʝʤ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʚ ʪʨʠ ʩʣʝʜʘ çɿʠʛ-ɿʘʛè. ʈʘʟʙʠʚʢʘ ʫʯʘʩʪʢʘ ʥʘ ʜʝʣʷʥʢʠ, ʚʳʨʘʚʥʠʚʘʥʠʝ, ʛʨʘʙʣʝʥʠʝ ʠ 

ʧʦʩʝʚ ï ʚʨʫʯʥʫʶ. ɺʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʷ, ʤʝʞʬʘʟʥʘʷ ʧʦʜʢʦʨʤʢʘ ʧʦʚʦʜʠʪʴʩʷ ʪʘʢʞʝ ʚʨʫʯʥʫʶ. 

ʈʝʞʠʤ ʦʨʦʰʝʥʠʷ ï ʧʦʩʪʦʷʥʥʦʝ ʟʘʪʦʧʣʝʥʠʝ ʦʪ ʧʦʩʝʚʘ ʜʦ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ. ʇʦʣʥʦʩʪʴʶ 

ʫʯʘʩʪʦʢ ʟʘʪʦʧʣʝʥ 29 ʤʘʷ. ʇʝʨʚʦʥʘʯʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʩʣʦʷ ʚʦʜʳ ʦʙʳʯʥʦ ʥʝ ʧʨʝʚʳʰʘʣʘ 10-15 ʩʤ ʠ 

ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ ʜʦ ʧʦʣʥʦʛʦ ʥʘʢʣʸʚʳʚʘʥʠʷ ʩʝʤʷʥ. ɿʘʪʝʤ, ʩ ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʙʦʣʝʝ ʜʨʫʞʥʳʭ ʚʩʭʦʜʦʚ, ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʫʢʦʨʝʥʝʥʠʷ ʨʘʩʪʝʥʠʡ, ʢʫʱʝʥʠʷ, 

ʣʫʯʰʝʡ ʫʩʚʦʷʝʤʦʩʪʠ ʚʥʦʩʠʤʳʭ ʚ ʧʦʜʢʦʨʤʢʫ ʫʜʦʙʨʝʥʠʡ, ʫʨʦʚʝʥʴ ʚʦʜʳ ʩʥʠʞʘʣʩʷ ʜʦ 5-7 ʩʤ. ʇʦʩʣʝ 

ʤʘʩʩʦʚʦʛʦ ʢʫʱʝʥʠʷ ʩʣʦʡ ʚʦʜʳ ʫʚʝʣʠʯʠʚʘʣʩʷ ʜʦ 15 ʩʤ ʠ ʙʝʩʧʝʨʝʙʦʡʥʦ ʧʦʜʜʝʨʞʠʚʘʣʩʷ ʜʦ 

ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ, ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʢʦʪʦʨʦʡ, ʚʦʜʦʧʦʜʘʯʘ ʧʨʝʢʨʘʱʘʣʘʩʴ. ɺʦʩʢʦʚʘʷ ʩʧʝʣʦʩʪʴ ʫ 

ʩʢʦʨʦʩʧʝʣʳʭ ʬʦʨʤ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ ʥʘʩʪʫʧʠʣʘ ʧʦʩʣʝ 30 ʠʶʣʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʧʦʧʦʣʥʝʥʠʷ 

ʛʝʥʦʬʦʥʜʘ ʨʠʩʘ ʈʂ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʶʪʩʷ: 

ʘ) ʬʦʨʤʳ ʠʟ ʟʘʨʫʙʝʞʥʳʭ ʅʀʋ; 

ʙ) ʛʝʥʝʪʠʯʝʩʢʠʝ ʣʠʥʠʠ, ʤʫʪʘʥʪʳ, ʛʠʙʨʠʜʳ, ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʠʩʪʦʯʥʠʢʠ, ʠʟʦʛʝʥʥʳʝ 

ʘʥʘʣʦʛʠ ʠ ʜʨʫʛʠʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʩʠʥʪʝʟʠʨʫʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʣʠʯʥʳʭ ʩʝʣʝʢʮʠʦʥʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʛʦʤʦʟʠʛʦʪʥʳʝ ʬʦʨʤʳ ʩ 

ʯʝʪʢʦ ʠʜʝʥʪʠʬʠʮʠʨʫʝʤʳʤʠ, ʥʘʩʣʝʜʩʪʚʝʥʥʦ ʟʘʢʨʝʧʣʝʥʥʳʤʠ  ʧʨʠʟʥʘʢʘʤʠ, ʚʳʜʝʣʝʥʥʳʝ ʠʟ 

ʧʦʪʦʤʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʛʠʙʨʠʜʦʚ ʠ ʩʧʦʥʪʘʥʥʳʭ ʤʫʪʘʥʪʦʚ. 

ɺ ʗʧʦʥʠʠ ʧʨʦʚʝʣʠ ʥʝʤʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʛʝʥʝʪʠʢʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ ʠ ʚʳʷʚʠʣʠ ʨʘʟʥʳʝ ʛʝʥʳ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʚʨʝʤʷ ʚʳʤʝʪʳʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ E1, E2, E3, 

Lm, E ʠ Ef2. Yano M., Izawa T. [29] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʪʦʪ ʧʨʠʟʥʘʢ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʙʦʣʝʝ ʯʝʤ 15 

ʣʦʢʫʩʘʤʠ. ɻʝʥʳ Hd1 ʠ Ehd1 ʫʩʢʦʨʷʶʪ ʚʳʤʝʪʳʚʘʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʢʦʨʦʪʢʦʛʦ ʜʥʷ (ʂɼ) ʠ ʪʦʨʤʦʟʷʪ ʚ 

ʫʩʣʦʚʠʷʭ ʜʣʠʥʥʦʛʦ ʜʥʷ (ɼɼ). ʀʟʫʯʝʥʠʝ ʥʘʩʣʝʜʦʚʘʥʠʷ ʦʢʨʘʩʢʠ ʦʢʦʣʦʧʣʦʜʥʠʢʘ ʯʝʨʥʦʛʦ ʨʠʩʘ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʤʥʦʛʠʤʠ ʫʯʝʥʳʤʠ [30-33]. ʆʥʠ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʯʝʨʥʘʷ ʦʢʨʘʩʢʘ ʧʝʨʠʢʘʨʧʘ 

ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʜʚʫʤʷ ʛʝʥʘʤʠ: A (Pp) ʥʘ ʭʨʦʤʦʩʦʤʝ 1 ʠ B (Pb) ʥʘ ʭʨʦʤʦʩʦʤʝ 4. ʉʦʯʝʪʘʥʠʝ ʜʚʫʭ 

ʜʦʤʠʥʘʥʪʥʳʭ ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʭ ʛʝʥʦʚ Pb ʠ Pp ʜʘʝʪ ʬʠʦʣʝʪʦʚʫʶ ʦʢʨʘʩʢʫ, Pb ʠ pp ï ʢʦʨʠʯʥʝʚʫʶ, 

ʦʩʪʘʣʴʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ï ʙʝʣʫʶ. ʎʚʝʪʢʦʚʳʝ ʯʝʰʫʠ ʨʠʩʘ ʤʦʛʫʪ ʙʳʪʴ ʬʠʦʣʝʪʦʚʦʛʦ, ʢʦʨʠʯʥʝʚʦʛʦ 

ʠʣʠ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ ʠʟ-ʟʘ ʥʘʢʦʧʣʝʥʠʷ ʬʣʘʚʦʥʦʠʜʦʚ, ɻʝʥʝʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ 

ʦʢʨʘʩʢʘ ʟʘʚʠʩʠʪ ʦʪ ʪʨʝʭ ʨʘʟʣʠʯʥʳʭ ʛʝʥʦʚ (ʨʠʩʫʥʦʢ 3): 

1) ʛʝʥ ʉ (ʭʨʦʤʦʛʝʥ), ʧʨʦʜʫʮʠʨʫʶʱʠʡ ʮʚʝʪ; 2) ʛʝʥ ɸ ï ʘʢʪʠʚʘʪʦʨ ʙʠʦʩʠʥʪʝʟʘ ʘʥʪʦʮʠʘʥʦʚ; 3) 

ʪʢʘʥʝʩʧʝʮʠʬʠʯʥʳʡ ʛʝʥ ʧʠʛʤʝʥʪʘʮʠʠ S. 

 

 
ʈʠʩʫʥʦʢ 3. ʆʢʨʘʩʢʘ ʧʝʨʠʢʘʨʧʘ ʟʝʨʥʘ ʨʠʩʘ ʧʨʠ ʩʦʯʝʪʘʥʠʠ ʪʨʝʭ ʣʦʢʫʩʦʚ  

(ʠʩʪʦʯʥʠʢ:https://agvu.urgau.ru/images/Agricultural_Journal/2020/09_2020/Kostylev_PI.pdf) 

 

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʧʠʪʦʤʥʠʢʘʭ ʨʘʟʣʠʯʥʳʭ ʟʚʝʥʴʝʚ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʂʘʟʘʭʩʢʦʛʦ ʅʀʀ ʨʠʩʦʚʦʜʩʪʚʘ ʚ 2024 ʛʦʜʫ ʦʪʦʙʨʘʥʦ 6 ʥʠʟʢʦʨʦʩʣʳʭ (ʈʂ 23/27; ʈʂ 23/32; ʈʂ 23/56; 

ʈʂ 23/102; ʈʂ 23/107; ʈʂ 23-109) ʠ 5 ʩʢʦʨʦʩʧʝʣʳʭ ʦʙʨʘʟʮʘ (ʈʂ 23/5; ʈʂ 23/40; ʈʂ 23/102; ʈʂ 

https://agvu.urgau.ru/images/Agricultural_Journal/2020/09_2020/Kostylev_PI.pdf
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23/27; ʈʂ 23/15), ʦʜʥʘ ʣʠʥʠʷ ʩ ʯʝʨʥʦʡ ʦʢʨʘʩʢʦʡ ʦʩʪʝʡ (ʂ-3484 nigro-apic), 3 ʣʠʥʠʠ ʩ ʬʠʘʣʝʪʦʚʦʡ 

ʦʢʨʘʩʢʦʡ ʮʚʝʪʢʦʚʳʭ ʯʝʰʫʡ (ʂ-8583. ʂ-8808, ʂ-8853 bansmatica Gust.) (ʨʠʩʫʥʦʢ 4). 

 

  
ʈʠʩʫʥʦʢ 4 

ʉʦʨʪʦʦʙʨʘʟʮʳ ʨʠʩʘ ʩ ʬʠʘʣʝʪʦʚʦʡ ʦʢʨʘʩʢʦʡ ʮʚʝʪʢʦʚʳʭ ʯʝʰʫʡ ʠ ʦʩʪʝʡ 

 

ɻʝʥʦʪʠʧʳ ʦʙʦʟʥʘʯʝʥʳ ʩʠʤʚʦʣʘʤʠ, ʧʨʠʥʷʪʳʤʠ ʚ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʦʤʝʥʢʣʘʪʫʨʝ ʛʝʥʦʚ ʨʠʩʘ 

(ʪʘʙʣʠʮʘ 3). 

 

ʊʘʙʣʠʮʘ 3 ï ʆʙʨʘʟʮʳ, ʦʪʦʙʨʘʥʥʳʝ ʚ ʛʝʥʝʪʠʯʝʩʢʫʶ ʢʦʣʣʝʢʮʠʶ ʨʠʩʘ ʚ 2024 ʛ. 

ʌʝʥʦʪʠʧ ʇʨʦʠʩʭʦʞʜʝʥʠʝ ɻʝʥʦʪʠʧ ʂʦʣʠʯʝʩʪʚʦ 

ʅʠʟʢʦʨʦʩʣʦʩʪʴ ʛʠʙʨʠʜʥʦʝ Ea 6 

ʉʢʦʨʦʩʧʝʣʦʩʪʴ ʛʠʙʨʠʜʥʦʝ Ea 5 

ʏʝʨʥʳʝ ʦʩʪʠ ʛʠʙʨʠʜʥʦʝ Black own 1 

ʌʠʦʣʝʪʦʚʘʷ ʦʢʨʘʩʢʘ 

ʮʚʝʪʢʦʚʳʭ ʯʝʰʫʡ 
ʛʠʙʨʠʜʥʦʝ Pb ʠ Pp 3 

  

ʀʟ ʢʦʥʢʫʨʩʥʦʛʦ ʠ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʚ ʛʝʥʦʬʦʥʜ ʦʪʦʙʨʘʥʳ 7 ʩʝʣʝʢʮʠʦʥʥʳʭ 

ʣʠʥʠʡ, ʚʳʜʝʣʷʚʰʠʝʩʷ ʚʳʩʦʢʠʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʟʝʨʥʘ ʠ ʜʣʠʥʥʦʟʝʨʥʦʩʪʴʶ (ʂʉ -

102; ʂʉ -104; ʂʉ-107; ʂʉ-92; CʇL-2-2-12-1, ʉʇʀ-12-1, ʉʇɺ-6-1). ɺ ʛʝʥʦʬʦʥʜ ʧʨʠʚʣʝʯʝʥ ʥʦʚʳʡ 

ʩʦʨʪʦʦʙʨʘʟʝʮ  ʘʨʘʙʩʢʦʡ ʩʝʣʝʢʮʠʠ, ʢʦʪʦʨʦʤʫ ʧʨʠʩʚʦʝʥ ʥʦʤʝʨ ʢʘʪʘʣʦʛʘ ʈʂ 24/1. ɼʘʥʥʳʡ 

ʩʦʨʪʦʦʙʨʘʟʝʮ ʙʳʣ ʧʦʣʫʯʝʥ ʦʪ ʩʝʣʝʢʮʠʦʥʝʨʘ ʄʦʨʛʫʥʦʚʘ ɸʣʝʢʩʝʡ ʀʚʘʥʦʚʠʯʘ ʜʣʷ ʧʦʧʦʣʥʝʥʠʷ 

ʅʘʮʠʦʥʘʣʴʥʦʡ ʢʦʣʣʝʢʮʠʠ ʨʠʩʘ.  ʊʘʢʞʝ ʛʝʥʦʬʦʥʜ ʧʦʧʦʣʥʝʥ 2 ʩʦʨʪʘʤʠ ʨʠʩʘ ʫʟʙʝʢʩʢʦʡ ʩʝʣʝʢʮʠʠ: 

ʅʘʙʚʘʭʦʨ, ʓʩʪʳץʣʘʣ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʝʚʳʭ (ʚʩʭʦʞʝʩʪʴ, ʚʳʟʨʝʚʘʝʤʦʩʪʴ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʤʝʪʝʣʦʢ) ʠ 

ʣʘʙʦʨʘʪʦʨʥʳʭ (ʜʣʠʥʘ ʤʝʪʝʣʢʠ, ʬʦʨʤʘ ʟʝʨʥʦʚʢʠ, ʢʘʯʝʩʪʚʦ ʢʨʫʧʳ, ʘʙʠʦʪʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ) 

ʦʮʝʥʦʢ ʦʪʦʙʨʘʥʦ 2 ʪʠʧʠʯʥʳʭ ʠʥʜʠʢʘ ʬʦʨʤ. 

ɺʩʝʛʦ ʚ ʛʝʥʦʬʦʥʜ ʨʠʩʘ ʈʂ ʚ 2024 ʛ. ʚʢʣʶʯʝʥʦ 25 ʥʦʚʳʭ ʦʙʨʘʟʮʦʚ (ʪʘʙʣʠʮʘ 4). 

 

ʊʘʙʣʠʮʘ 4 ï ʆʙʨʘʟʮʳ ʨʠʩʘ, ʦʪʦʙʨʘʥʥʳʝ ʚ ʛʝʥʦʬʦʥʜ ʈʂ ʚ 2024ʛ. 

ʉʪʨʘʥʘ, ʅʀʋ 
ʂʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʮʦʚ 

ɺʩʝʛʦ 

indica japonica 

ʋʟʙʝʢʠʩʪʘʥ 2  

ʂʘʟʘʭʩʪʘʥ  21 

ʂʘʟʘʭʩʪʘʥ 2  

 4 21 25 

 

ɺ ʦʙʱʝʤ ʚʠʜʝ ʩʦʩʪʘʚ ʅʘʮʠʦʥʘʣʴʥʦʡ ʢʦʣʣʝʢʮʠʠ ʨʠʩʘ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 5. 
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64 

 

ʊʘʙʣʠʮʘ 5 ï ʉʦʩʪʘʚ ʅʘʮʠʦʥʘʣʴʥʦʡ ʢʦʣʣʝʢʮʠʠ ʨʠʩʘ ʈʂ 

ɻʨʫʧʧʳ ʦʙʨʘʟʮʦʚ ʂʦʣʠʯʝʩʪʚʦ, ʰʪ 

ʄʠʨʦʚʘʷ ʢʦʣʣʝʢʮʠʷ ɺʀʈ ʠ ʅʀʈ ʜʨ. ʩʪʨʘʥ 1183 

ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʩʦʨʪʘ ʤʝʩʪʥʦʡ ʩʝʣʝʢʮʠʠ 59 

ɻʝʥʝʪʠʯʝʩʢʘʷ ʢʦʣʣʝʢʮʠʷ 365 

ʉʦʙʩʪʚʝʥʥʳʝ ʠʥʜʠʢʘ 66 

ʀʪʦʛʦ 1673 

 

 ʆʙʱʝʝ ʯʠʩʣʦ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʥʦʤʝʨʦʚ ʜʦʩʪʠʛʣʦ 1673. ɺ ʦʙʱʝʢʘʟʘʭʩʪʘʥʩʢʠʡ ʛʝʥʙʘʥʢ ʥʘ 

ʜʣʠʪʝʣʴʥʦʝ ʭʨʘʥʝʥʠʝ ʚ ʨʝʛʫʣʠʨʫʝʤʳʭ ʫʩʣʦʚʠʷʭ, ʙʫʜʝʪ ʧʝʨʝʜʘʥʦ ʚ 2024 ʛʦʜʫ 30 ʦʙʨʘʟʮʦʚ. 

ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʠ ï ʛʣʘʚʥʳʡ ʣʠʤʠʪʠʨʫʶʱʠʡ ʬʘʢʪʦʨ 

ʚ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʖʞʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ, ʧʦʵʪʦʤʫ ʩʝʣʝʢʮʠʷ ʟʜʝʩʴ 

ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʟʜʘʥʠʝ ʩʢʦʨʦʩʧʝʣʳʭ, ʤʘʣʦʚʦʜʦʧʦʪʨʝʙʣʷʝʤʳʭ ʩʦʨʪʦʚ. ʊʝʤ ʙʦʣʝʝ, 

ʯʪʦ ʂʳʟʳʣʦʨʜʠʥʩʢʘʷ ʦʙʣʘʩʪʴ ʷʚʣʷʝʪʩʷ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʝʡ ʨʠʩʦʩʝʷʥʠʷ ʚ ʤʠʨʝ ʠ ʣʠʤʠʪʠʨʫʶʱʠʤ 

ʬʘʢʪʦʨʦʤ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ɺ ʫʩʣʦʚʠʷʭ ʇʨʠʘʨʘʣʴʷ 

ʚʦʟʤʦʞʥʦ ʚʦʟʜʝʣʳʚʘʥʠʝ ʩʦʨʪʦʚ ʨʠʩʘ ʩ ʚʝʛʝʪʘʮʠʦʥʥʳʤ ʧʝʨʠʦʜʦʤ ʜʦ 120 ʜʥʝʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ 

ʧʦʣʫʯʘʪʴ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʡ ʫʨʦʞʘʡ. ʉʦʢʨʘʱʝʥʠʝ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ ʩʦʨʪʦʚ ʨʠʩʘ ʧʨʦʜʠʢʪʦʚʘʥʦ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʢʦʪʦʨʳʝ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʥʝ ʧʦʟʚʦʣʷʶʪ ʩʦʟʨʝʪʴ ʜʘʞʝ 

ʨʘʡʦʥʠʨʦʚʘʥʥʳʤ ʩʦʨʪʘʤ. ʇʦʵʪʦʤʫ, ʢʘʢ ʦʪʤʝʯʘʝʪ ɿʝʣʝʥʩʢʠʡ, 2016 ʩʢʦʨʦʩʧʝʣʦʩʪʴ ʩʦʨʪʘ ʠʛʨʘʝʪ 

ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʟʝʤʣʝʜʝʣʠʠ [34].  

ʉʦʛʣʘʩʥʦ ʤʝʪʝʦʜʘʥʥʳʤ, ʠʶʣʴ ʤʝʩʷʮ (ʬʘʟʘ ʚʳʭʦʜʘ ʤʝʪʝʣʦʢ ʠ ʥʘʯʘʣʦ ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ) 

ʙʳʣ ʦʯʝʥʴ ʧʨʦʭʣʘʜʥʳʤ. ʍʦʪʷ ʦʪʢʣʦʥʝʥʠʝ ʚ ʟʥʘʯʝʥʠʠ  -0,3 0ʉ ʤʦʞʝʪ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ, ʥʦ ʘʥʘʣʠʟ 

ʚ ʨʘʟʨʝʟʝ ʜʥʝʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʧʝʨʚʦʡ ʠ ʜʝʢʘʜʝ ʠʶʣʷ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ 

ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ -3,7 ʜʦ -6,9. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ 2024 ʛʦʜʫ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʦʪ 

ʟʘʪʦʧʣʝʥʠʷ ʧʦʩʝʚʦʚ ʚʦʜʦʡ ʜʦ ʥʘʯʘʣʘ ʚʳʤʝʪʳʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 60 ʜʦ 90 ʜʥʝʡ ʧʨʠ 85 

ʫ ʩʪʘʥʜʘʨʪʘ ʃʠʜʝʨ, ʯʪʦ ʥʘ 7-10 ʜʥʝʡ ʧʦʟʞʝ, ʯʝʤ ʚ 2023 ʛʦʜʫ. ʅʘʠʙʦʣʝʝ ʩʢʦʨʦʩʧʝʣʳʝ ʬʦʨʤʳ 

ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 6. 

 ʅʘʠʙʦʣʴʰʝʡ ʩʢʦʨʦʩʧʝʣʦʩʪʴʶ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʦʙʨʘʟʮʳ ʠʟ ʂʨʘʩʥʦʜʘʨʘ, ʋʢʨʘʠʥʳ, 

ɺʝʥʛʨʠʠ, ʀʩʧʘʥʠʠ, ʀʪʘʣʠʠ ʠ ʅʝʧʘʣʘ. ʅʘʨʷʜʫ ʩ ʥʠʤʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʢʘʟʘʭʩʪʘʥʩʢʠʝ ʥʦʤʝʨʘ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʢʦʣʣʝʢʮʠʠ  ʂʘʟʘʭʩʢʦʛʦ ʅʀʀ ʨʠʩʦʚʦʜʩʪʚʘ ʠʤ. ʀ. ɾʘʭʘʝʚʘ (ʂʆ-46, ʂʆ-48, ʂʆ-250, 

ʂʆ-269, ʂʆ-271, ʂʆ-102, ʂʆ-165, ʂʆ-245, ʂʆ-257ʧʢ-0, ʂʆ-285, ʂʆ-245, ʂʆ-250, ʂʆ-256, ʂʆ-

279, ʈʂ 23/5, ʈʂ 23/40, ʈʂ 23/102, ʈʂ 23/27, ʈʂ 23/15, ʉʳʨ ʉʫʣʫʳ). ɺʩʝ ʚʳʜʝʣʠʚʰʠʝʩʷ ʦʙʨʘʟʮʳ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢʘʟʘʭʩʪʘʥʩʢʠʝ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʩʘʤʳʤ ʩʢʦʨʦʩʧʝʣʳʤ ʬʦʨʤʘʤ, ʪʘʢ ʢʘʢ ʚʩʝ ʦʥʠ ʙʳʣʠ 

ʩʦʟʜʘʥʳ ʥʘ ʩʘʤʦʤ ʩʝʚʝʨʥʦʤ ʧʨʝʜʝʣʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʫʣʴʪʫʨʳ. ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ 

ʦʙʨʘʟʮʳ ʠʟ ʂʘʟʘʭʩʢʦʛʦ ʅʀʀ ʨʠʩʦʚʦʜʩʪʚʘ ʠʤ. ʀ. ɾʘʭʘʝʚʘ (ʂʆ-46, ʂʆ-48, ʂʆ-250, ʂʆ-269, ʂʆ-

271, ʂʆ-102, ʂʆ-165,  ʂʆ-285, ʂʆ-250, ʂʆ-256, ʂʆ-279), ʚʳʜʝʣʝʥʥʳʝ ʧʦ ʩʢʦʨʦʩʧʝʣʦʩʪʠ ʚ 

ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ, ʩʪʘʙʠʣʴʥʦ ʩʦʭʨʘʥʷʶʪ ʜʘʥʥʦʝ ʩʚʦʡʩʪʚʦ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʚ 

ʨʘʟʨʝʟʝ ʣʝʪ.   

 

ʊʘʙʣʠʮʘ 6 ï ʉʢʦʨʦʩʧʝʣʳʝ ʢʦʣʣʝʢʮʠʦʥʥʳʝ ʦʙʨʘʟʮʳ 

ʉʦʨʪ-ʩʪʘʥʜʘʨʪ ʇʨʦʠʩʭʦʞʜʝʥʠʝ 
ɼʥʝʡ ʦʪ ʟʘʪʦʧʣʝʥʠʷ ʜʦ 

ʚʳʤʝʪʳʚʘʥʠʷ 

st. ʃʠʜʝʨ ʂʘʟʘʭʩʪʘʥ 85 

1 2 3 

3830 ɺʝʥʛʨʠʷ 70 

4693 ʀʩʧʘʥʠʷ 76 

5516 ʂʨʘʩʥʦʜʘʨ 73 

6317 ʋʢʨʘʠʥʘ 70 

8642 ʀʪʘʣʠʷ 70 

5458 ʂʨʘʩʥʦʜʘʨ 73 

584 ɸʟʝʨʙʘʡʜʞʘʥ 79 

3837 ʊʘʜʞʠʢʠʩʪʘʥ 78 
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1 2 3 

5478 ʂʨʘʩʥʦʜʘʨ 79 

6811 ʅʝʧʘʣ 75 

ʂʆ-279 ɺʝʥʛʨʠʷ 75 

ʂʆ-48 ʂʘʟʘʭʩʪʘʥ 73 

ʂʆ-165 ʂʘʟʘʭʩʪʘʥ 75 

ʂʆ-269 ʂʘʟʘʭʩʪʘʥ 78 

ʂʆ-271 ʂʘʟʘʭʩʪʘʥ 70 

ʂʆ-256 ʂʘʟʘʭʩʪʘʥ 79 

ʂʆ-285 ʂʘʟʘʭʩʪʘʥ 75 

ʂʆ-102 ʂʘʟʘʭʩʪʘʥ 71 

ʂʆ-250 ʂʘʟʘʭʩʪʘʥ 71 

ʂʆ-46 ʂʘʟʘʭʩʪʘʥ 73 

ʈʂ 23/5 ʂʘʟʘʭʩʪʘʥ 72 

ʈʂ 23/40 ʂʘʟʘʭʩʪʘʥ 75 

ʈʂ 23/102 ʂʘʟʘʭʩʪʘʥ 72 

ʈʂ 23/27 ʂʘʟʘʭʩʪʘʥ 70 

ʈʂ 23/15 ʂʘʟʘʭʩʪʘʥ 72 

ʅʉʈ05  2,35 

   

ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ. ʉʦʟʜʘʥʠʝ ʥʠʟʢʦʨʦʩʣʳʭ, ʥʝʧʦʣʝʛʘʶʱʠʭ ʩʦʨʪʦʚ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʘ ï 

ʦʜʥʦ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʝʣʝʢʮʠʠ ʨʠʩʘ. ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʫ ʠʟʫʯʘʝʤʦʛʦ ʥʘʙʦʨʘ 

ʢʦʣʣʝʢʮʠʠ ʨʠʩʘ  ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ  72 ʩʤ (ʣʠʥʠʠ O. sativa subsp. indica V-20F-339, V-20F-340,  

V-20F-341, ʂʘʟʘʭʩʪʘʥ) ʜʦ 136 ʩʤ (ʩʦʨʪʘ ʄʘʨʞʘʥ, ʃʘʟʫʨʥʳʡ) ʧʨʠ 110 ʩʤ ʫ ʨʘʡʦʥʠʨʦʚʘʥʥʦʛʦ ʩʦʨʪʘ 

ï ʩʪʘʥʜʘʨʪʘ ʃʠʜʝʨ. ʀʥʜʝʢʩ ʤʝʪʝʣʢʠ (ʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʤʝʪʝʣʢʠ ʢ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʷ) ʚʘʨʴʠʨʦʚʘʣ ʚ 

ʧʨʝʜʝʣʘʭ 11,0ï24,2. ɺ ʠʤʝʶʱʝʡʩʷ ʢʦʣʣʝʢʮʠʠ ʚʳʜʝʣʝʥʦ ʙʦʣʝʝ 50 ʧʦʣʫʢʘʨʣʠʢʦʚʳʭ ʛʝʥʦʪʠʧʦʚ ʩ 

ʚʳʩʦʪʦʡ ʨʘʩʪʝʥʠʡ 72-80 ʩʤ ʠʟ ʂʘʟʘʭʩʪʘʥʘ, ʈʦʩʩʠʠ, ʋʢʨʘʠʥʳ, ɺʝʥʛʨʠʠ, ʗʧʦʥʠʠ, ʌʠʣʠʧʧʠʥ, ʂʠʪʘʷ   

ʠ  ʜʨʫʛʠʭ ʩʪʨʘʥ. 2. ʅʘʤʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʢʘʨʣʠʢʦʚʳʝ ʬʦʨʤʳ ʨʠʩʘ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʧʦ ʜʣʠʥʝ 

ʤʝʞʜʦʫʟʣʠʡ ʠ ʨʘʥʞʠʨʦʚʘʥʳ ʥʘ ʪʨʠ ʪʠʧʘ ʧʦ ʩʪʨʫʢʪʫʨʝ. 50 % ʢʘʨʣʠʢʦʚʳʭ ʬʦʨʤ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ 

ʜʣʠʥʥʳʤ  ʚʝʨʭʥʠʤ ʤʝʞʜʦʫʟʣʠʝʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 58-62 % ʦʪ 

ʦʙʱʝʡ ʜʣʠʥʳ.  18  ʢʘʨʣʠʢʦʚʳʭ ʬʦʨʤ ʠʤʝʣʠ ʩʦʣʦʤʠʥʘ ʩ ʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʜʣʠʥʳ 

ʤʝʞʜʦʫʟʣʠʡ (2 ʪʠʧ). ʀ 10 ʦʙʨʘʟʮʦʚ ʦʪʥʝʩʝʥʳ ʢ ʪʨʝʪʴʝʤʫ ʪʠʧʫ, ʫ ʢʦʪʦʨʳʭ ʚʝʨʭʥʝʝ ʤʝʞʜʦʫʟʣʠʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʢʦʨʦʯʝ ʧʨʝʜʳʜʫʱʠʭ. ɺʩʝʛʦ ʚ ʅʘʮʠʦʥʘʣʴʥʦʡ ʢʦʣʣʝʢʮʠʠ ʨʠʩʘ ʠʤʝʝʪʩʷ  56 ʦʙʨʘʟʮʦʚ ʩ 

ʜʣʠʥʦʡ ʩʪʝʙʣʷ ʥʝ ʙʦʣʝʝ 80 ʩʤ. 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʤʝʪʝʣʢʠ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʤʝʪʝʣʢʠ ʟʘʚʠʩʠʪ ʦʪ ʝʝ ʜʣʠʥʳ, ʧʣʦʪʥʦʩʪʠ, 

ʦʟʝʨʥʝʥʥʦʩʪʠ ʠ ʤʘʩʩʳ 1000 ʟʝʨʝʥ. ɻʣʘʚʥʳʡ ʵʣʝʤʝʥʪ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ, ʤʘʢʩʠʤʘʣʴʥʦ ʚʣʠʷʶʱʠʡ 

ʥʘ ʢʦʥʝʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ï ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʩʢʦʚ ʥʘ ʤʝʪʝʣʢʝ. ʕʪʦʪ ʧʨʠʟʥʘʢ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 39 

ʰʪ. (ʂ-488, ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ ʈʦʩʩʠʠ) ʜʦ 228 ʰʪ. (ʂʆ-290, ʂʘʟʘʭʩʪʘʥ). 

 ʅʘʠʙʦʣʴʰʫʶ ʮʝʥʥʦʩʪʴ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʚʳʩʦʢʠʤ ʯʠʩʣʦʤ ʢʦʣʦʩʢʦʚ ʥʘ 

ʤʝʪʝʣʢʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʬʦʨʤʳ ʠʟ ʩʪʨʘʥ ʩ ʚʳʩʦʢʦʨʘʟʚʠʪʳʤ ʨʠʩʦʚʦʜʩʪʚʦʤ ʠ ʥʘʫʯʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ 

ʠ ʦʪʜʝʣʴʥʳʝ ʥʦʤʝʨʘ ʂʘʟʘʭʩʪʘʥʘ. 

 ɺʳʩʦʢʦʝ ʛʝʥʦʪʠʧʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʫʩʪʘʥʦʚʣʝʥʦ ʤʘʩʩʝ 1000 ʩʝʤʷʥ: ʦʪ 15,8 ʛ (ʂ ï 2822, 

ɸʟʝʨʙʘʡʜʞʘʥ)  ʜʦ 40,5 ʛ (ʂʆ-164, ʂʘʟʘʭʩʪʘʥ). ʅʘʠʙʦʣʝʝ ʦʪʣʠʯʠʚʰʠʝʩʷ ʢʨʫʧʥʦʟʝʨʥʳʝ ʬʦʨʤʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 7. 

  

ʊʘʙʣʠʮʘ 7 ï ʆʙʨʘʟʮʳ, ʚʳʜʝʣʠʚʰʠʝʩʷ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʛʣʘʚʥʦʡ ʤʝʪʝʣʢʠ ʠ ʝʝ ʵʣʝʤʝʥʪʘʤ. 

ʇʨʠʟʥʘʢ 

ʇʦʢʘʟʘʪʝʣʠ 
ʂʦʣʠʯʝʩʪʚʦ 

ʚʳʜʝʣʠʚʰʠʭʩʷ 

ʥʦʤʝʨʦʚ 

ˉ ʧʦ ʢʘʪʘʣʦʛʘʤ 
ʩʪʘʥʜʘʨʪʘ 

ʚʳʜʝʣʠʚʰʠʭʩʷ 

ʥʦʤʝʨʦʚ 

1 2 3 4 5 
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1 2 3 4 5 

ʏʠʩʣʦ 

ʢʦʣʦʩʢʦʚ ʥʘ 

ʤʝʪʝʣʢʝ, ʰʪ. 

93 120 ʠ ʙʦʣʝʝ 26 

ʂ-5880, 5519, ɸʪʣʘʥʪ 

(ʂʨʘʩʥʦʜʘʨ), 6312, 6317, 6266, 

6267, (ʋʢʨʘʠʥʘ), 3830, 8441 

(ɺʝʥʛʨʠʷ), 4693 (ʀʩʧʘʥʠʷ), 

6811 (ʅʝʧʘʣ),  6875 (ʌʨʘʥʮʠʷ), 

ʂʆ-80, 83, 89, 90, 113, 114, 164, 

182, 190, 197, 201, 216, 256, 

287 (ʂʘʟʘʭʩʪʘʥ) 

ʄʘʩʩʘ 1000 

ʩʝʤʷʥ, ʛ 
32,7 34,0 ʠ ʙʦʣʝʝ 18 

5462, 5519 (ʂʨʘʩʥʦʜʘʨ), 6312, 

6317 (ʋʢʨʘʠʥʘ), ʂ-3830 8433 

(ɺʝʥʛʨʠʷ), 4694 (ʀʩʧʘʥʠʷ), 

8642 (ʀʪʘʣʠʷ), 6875, 7438 

(ʌʨʘʥʮʠʷ), 6811 (ʅʝʧʘʣ), ʂʆ-

51, 80, 102, 139, 165, 198, 254 

(ʂʘʟʘʭʩʪʘʥ) 

ʄʘʩʩʘ ʟʝʨʥʘ 

ʤʝʪʝʣʢʠ, ʛ 
3,00 3,8 ʠ ʙʦʣʝʝ 23 

5462 ɸʪʣʘʥʪ, ɸʥʘʠʪ, ʌʠʰʪ 

(ʂʨʘʩʥʦʜʘʨ), 6312, 6299, 6317 

(ʋʢʨʘʠʥʘ), 8433 (ɺʝʥʛʨʠʷ), 

7438 6875 (ʌʨʘʥʮʠʷ), 4693 

(ʀʩʧʘʥʠʷ), 4694 (ʀʩʧʘʥʠʷ), 

8642 (ʀʪʘʣʠʷ), 6811 (ʅʝʧʘʣ), 

ʂʆ-83, 102, 113, 164, 183, 190, 

198, 254, (ʂʘʟʘʭʩʪʘʥ) 

 

 ʀʟʤʝʥʯʠʚʦʩʪʴ ʤʘʩʩʳ ʟʝʨʥʘ ʤʝʪʝʣʢʠ ʜʦʩʪʠʛʘʣʘ ʧʨʝʜʝʣʦʚ 0,69 (ʂ-3612, ʋʟʙʝʢʠʩʪʘʥ) ï 6,38 ʛ  

(ʂʆ-83 ʂʘʟʘʭʩʪʘʥ). ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʦʤʝʨʦʚ ʩ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʤʝʪʝʣʢʘʤʠ ʧʦʢʘʟʘʥʘ ʚ 

ʪʘʙʣʠʮʝ 8. 

 

ʊʘʙʣʠʮʘ 8 ï ʅʝʢʦʪʦʨʳʝ ʢʦʣʣʝʢʮʠʦʥʥʳʝ ʦʙʨʘʟʮʳ ʩ ʢʦʤʧʣʝʢʩʦʤ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ 

ˉ ʧʦ 

ʢʘʪʘʣʦʛʘʤ 

ʇʨʦʠʩʭʦʞʜʝʥʠ

ʝ 

ʇʝʨʠʦʜ 

ʜʦ 

ʚʳʤʝʪʳʚ

ʘʥʠʷ 

ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʡ

, ʩʤ 

ʏʠʩʣʦ 

ʢʦʣʦʩʢʦ 

ʚ ʥʘ 

ʤʝʪʝʣʢʝ 

ʄʘʩʩʘ, ʛ. 
ɸʜʘʧʪʠ

ʚʥʦʩʪʴ,

% 
1000 

ʩʝʤʷʥ 

ʟʝʨʥʘ 

ʤʝʪʝʣʢʠ 

1 2 3 4 5 6 7 8 

ʉʪ. ʃʠʜʝʨ ʈʦʩʩʠʷ 85 110 110 32,6 3,03 26,3 

ɺʠʟʠʪ ʈʦʩʩʠʷ 82 112 116 29,5 3,12 13,5 

ʌʣʘʛʤʘʥ ʈʦʩʩʠʷ 82 110 112 30,2 3,09 18,3 

ɸʥʘʠʪ ʈʦʩʩʠʷ 83 115 129 28,0 3,04 19,6 

ʂʨʝʧʳʰ ʈʦʩʩʠʷ 85 117 116 28,3 3,08 18,6 

ʄʘʨʰʘʣ ʋʢʨʘʠʥʘ 85 112 121 29,1 3,03 11,6 

ʂ-7438 ʌʨʘʥʮʠʷ 80 110 121 29,5 3,07 17,5 

ʂ-8441 ɺʝʥʛʨʠʷ 83 100 132 28,5 3,01 15,6 

ʈʂ 23/56 ʂʘʟʘʭʩʪʘʥ 80 102 151 31,2 3,12 27,6 

ʈʂ 23/27 ʂʘʟʘʭʩʪʘʥ 75 90 115 32,8 3,09 21,3 

ʈʂ 23/32 ʂʘʟʘʭʩʪʘʥ 82 105 145 30,1 3,03 27,7 

ʈʂ 23/102 ʂʘʟʘʭʩʪʘʥ 82 110 145 31,9 3,15 27,0 

ʈʂ 23/107 ʂʘʟʘʭʩʪʘʥ 82 102 123 31,2 3,05 24,3 

ʈʂ 23/109 ʂʘʟʘʭʩʪʘʥ 80 97 152 29,2 3,12 26,7 

ʈʂ 23/5 ʂʘʟʘʭʩʪʘʥ 80 93 142 29,0 3,11 26,8 

ʈʂ 23/40 ʂʘʟʘʭʩʪʘʥ 82 83 125 32,5 3,15 26,9 
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 ʉʨʝʜʠ ʠʟʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦ ʚʩʝʤ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʦʪʣʠʯʠʣʠʩʴ 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʚ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʷʭ ʢʘʟʘʭʩʪʘʥʩʢʠʝ ʣʠʥʠʠ, ʚʢʣʶʯʝʥʥʳʝ ʚ ʨʘʙʦʯʫʶ ʢʦʣʣʝʢʮʠʶ. 

ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʚʳʜʝʣʠʚʰʠʝʩʷ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʦʤʝʨʘ ʦʪʣʠʯʘʣʠʩʴ ʩʢʦʨʦʩʧʝʣʦʩʪʴʶ, ʥʦ ʥʠʟʢʦʡ 

ʘʜʘʧʪʠʚʥʦʩʪʴʶ (ʘʜʘʧʪʠʚʥʦʩʪʴ ʨʘʩʩʯʠʪʘʥʘ ʢʘʢ ʧʨʦʮʝʥʪʥʦʝ ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʥʦʨʤʘʣʴʥʦ 

ʚʳʟʨʝʚʰʠʭ ʨʘʩʪʝʥʠʡ ʢ ʦʙʱʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʚʳʩʝʷʥʥʳʭ ʩʝʤʷʥ ʥʘ ʜʝʣʷʥʢʝ) ʢ ʤʝʩʪʥʳʤ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. ʇʨʠ ʛʠʙʨʠʜʠʟʘʮʠʠ ʠʤ ʚ ʧʘʨʳ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʙʠʨʘʪʴ 

ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʝ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ ʬʦʨʤʳ ʠʟ ʵʢʦʣʦʛʦ- ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʦʪʜʘʣʝʥʥʳʭ ʨʝʛʠʦʥʦʚ.  

 ʂʨʫʧʷʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʥʦʤʝʨʦʚ. ʌʦʨʤʘ ʟʝʨʥʘ ï ʫʩʪʦʡʯʠʚʳʡ 

ʩʦʨʪʦʚʦʡ ʧʨʠʟʥʘʢ, ʢʦʪʦʨʳʡ ʧʦʯʪʠ ʥʝ ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʦʜʳ ʠ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʟʦʥʳ ʚʦʟʜʝʣʳʚʘʥʠʷ. ʇʦ ʬʦʨʤʝ ʟʝʨʥʦʚʢʠ [ʠʥʜʝʢʩ ʟʝʨʥʘ l/b ï ʦʪʥʦʰʝʥʠʝ 

ʜʣʠʥʳ (L) ʢ ʰʠʨʠʥʝ (b)] ʨʘʟʣʠʯʘʶʪ ʢʦʨʦʪʢʦʟʝʨʥʳʝ (l/b=1,4-2,0), ʩʨʝʜʥʝʟʝʨʥʳʝ (l/b=2,1-3,0) ʠ 

ʜʣʠʥʥʦʟʝʨʥʳʝ (l/b ʙʦʣʝʝ 3,0) ʩʦʨʪʘ ʨʠʩʘ. ɺʘʨʴʠʨʦʚʘʥʠʝ ʬʦʨʤʳ ʟʝʨʥʦʚʢʠ ʙʳʣʦ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1,80 

(ʂ-5478, ʂʨʘʩʥʦʜʘʨ) 4,6 (ʀʟʫʤʨʫʜ, ʂʨʘʩʥʦʜʘʨ). ɼʣʠʥʥʦʟʝʨʥʦʩʪʴʶ (2,80 ʠ ʙʦʣʝʝ) 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʂ-04064 (ʂʨʘʩʥʦʜʘʨ), ʂ ï 6267 6299 (ʋʢʨʘʠʥʘ), 8414, 8428, 8642 (ɺʝʥʛʨʠʷ), 

ʂʆ-260 (ɺʝʥʛʨʠʷ), 7438 (ʌʨʘʥʮʠʷ), 8642 (ʀʪʘʣʠʷ), 3077 (ʂʘʟʘʭʩʪʘʥ), ʂʆ-293 (ʠʟ ʧʠʪʦʤʥʠʢʦʚ 

IRRI), ʂʆ-88, 216, 254, 256 (ʂʘʟʘʭʩʪʘʥ). 

 ʇʣʝʥʯʘʪʦʩʪʴ ï ʩʦʜʝʨʞʘʥʠʝ ʮʚʝʪʢʦʚʳʭ ʠ ʢʦʣʦʩʢʦʚʳʭ ʯʝʰʫʡ ʚ ʤʘʩʩʝ ʟʝʨʥʘ, ʚʳʨʘʞʝʥʥʦʝ ʚ 

ʧʨʦʮʝʥʪʘʭ. ʏʝʤ ʚʳʰʝ ʧʣʝʥʯʘʪʦʩʪʴ, ʪʝʤ ʥʠʞʝ ʚʳʭʦʜ ʢʨʫʧʳ (ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʝʝ ʥʘ 1% ʚʳʭʦʜ ʢʨʫʧʳ 

ʠʟʤʝʥʷʝʪʩʷ ʥʘ 1,5ï2,0%). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫ ʣʫʯʰʠʭ ʩʦʨʪʦʚ ʦʙʳʯʥʦ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʧʣʝʥʯʘʪʦʩʪʠ 

ï 16,0ï18,0%. ɼʣʷ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʢʦʣʣʝʢʮʠʠ ʨʠʩʘ ʟʥʘʯʝʥʠʷ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ 

15,8% (óʂʳʟʳʣ-ʰʘʣʳô, ʂʘʟʘʭʩʪʘʥ) ʜʦ 22,3% (ʂ-8441, ɺʝʥʛʨʠʷ). ʅʘʠʙʦʣʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʜʘʥʥʦʛʦ ʧʨʠʟʥʘʢʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʝʤʥʦʛʠʝ ʩʪʘʨʳʝ ʩʦʨʪʘ ʤʝʩʪʥʦʡ ʩʝʣʝʢʮʠʠ ʠ ʥʦʚʳʝ ʩʦʨʪʘ ʩ 

ʜʣʠʥʥʦʡ ʠ ʧʨʦʜʦʣʛʦʚʘʪʦʡ ʬʦʨʤʦʡ ʟʝʨʥʦʚʢʠ. ʉ ʵʪʦʡ ʠʭ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʚʷʟʘʥ ʙʦʣʝʝ ʥʠʟʢʠʡ (ʥʘ 

2,0ï4,0%) ʦʙʱʠʡ ʚʳʭʦʜ ʢʨʫʧʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʨʪʘʤʠ, ʠʤʝʶʱʠʤʠ ʦʢʨʫʛʣʦʝ ʟʝʨʥʦ. 

 ʅʠʟʢʦʡ ʣʫʟʞʠʩʪʦʩʪʴʶ (ʤʝʥʝʝ 17,5%) ʦʪʣʠʯʘʣʠʩʴ ʂ-5458, 5478, 5462, 5516, 5519,  

ʂ-(ʂʨʘʩʥʦʜʘʨ), ʂ-6266, 6317 (ʋʢʨʘʠʥʘ), ʂ-2483 (ʊʘʜʞʠʢʠʩʪʘʥ), ʂ-8642 (ʀʪʘʣʠʷ), ʂ-4693 

(ʀʩʧʘʥʠʷ),  ʂ-6875 (ʌʨʘʥʮʠʷ), ʂ-8726 (ʗʧʦʥʠʷ), ʂ-5105 (ʀʨʘʥ), ʂʆ-260 (ɺʝʥʛʨʠʷ), ʂʆ-41, 

51,63,80, 88,90, ʂʆ-113, ʂʆ-164, ʂʆ-190, ʂʆ-201, ʂʆ-218, ʂʆ-251, (ʂʘʟʘʭʩʪʘʥ). ʂʆ-90, ʂʆ-105, 

113,114, ʂʆ-164, 171,182,183, 185, 197, 198, 216, ʂʆ-250, 266, 271, 279 (ʂʘʟʘʭʩʪʘʥ). 

 ʇʨʦʜʫʢʪ ʧʝʨʝʨʘʙʦʪʢʠ ʨʠʩʘ-ʟʝʨʥʘ ï ʢʨʫʧʘ, ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʠ ʢʫʣʠʥʘʨʥʳʝ ʩʚʦʡʩʪʚʘ ʢʦʪʦʨʦʡ 

ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʦʡ ʵʥʜʦʩʧʝʨʤʘ ʠ ʝʛʦ ʧʨʦʟʨʘʯʥʦʩʪʴʶ. ʉʦʨʪʘ ʨʠʩʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʪʨʫʢʪʫʨʝ ʵʥʜʦʩʧʝʨʤʘ: ʫ ʦʜʥʠʭ ʦʥʘ ʧʣʦʪʥʘʷ ʧʦʣʫʧʨʦʟʨʘʯʥʘʷ, ʫ 

ʜʨʫʛʠʭ ï ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʤʘʪʦʚʘʷ, ʙʦʣʝʝ ʨʳʭʣʘʷ.  

 ɿʝʨʥʦʚʢʠ ʩʦ ʩʪʝʢʣʦʚʠʜʥʳʤ ʵʥʜʦʩʧʝʨʤʦʤ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʠʡ ʚʳʭʦʜ ʢʨʫʧʳ ʭʦʨʦʰʝʛʦ 

ʢʘʯʝʩʪʚʘ. ʉʪʝʢʣʦʚʠʜʥʳʡ ʵʥʜʦʩʧʝʨʤ ʣʫʯʰʝ ʧʨʦʪʠʚʦʩʪʦʠʪ ʤʝʭʘʥʠʯʝʩʢʠʤ ʨʘʟʨʫʰʝʥʠʷʤ ʧʨʠ 

ʧʝʨʝʨʘʙʦʪʢʝ ʟʝʨʥʘ, ʙʦʣʝʝ ʧʨʦʯʝʥ ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʜʨʦʙʠʪʩʷ. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʥʘʠʙʦʣʝʝ ʩʪʝʢʣʦʚʠʜʥʳʡ ʵʥʜʦʩʧʝʨʤ ʠʤʝʣʠ ʢʦʣʣʝʢʮʠʦʥʥʳʝ ʦʙʨʘʟʮʳ ʂ-2483 (ʗʧʦʥʠʷ), ʂ-3077 

(ʂʘʟʘʭʩʪʘʥ). ʂ-3830 (ɺʝʥʛʨʠʷ), ʂ-6266, (ʋʢʨʘʠʥʘ), ʂʆ-63, ʂʆ-89, ʂʆ-197 (ʂʘʟʘʭʩʪʘʥ).  

ʊʨʝʱʠʥʦʚʘʪʦʩʪʴ ʵʥʜʦʩʧʝʨʤʘ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ ʥʫʣʷ (ʂ-487, ʋʟʙʝʢʠʩʪʘʥ) ʜʦ 7% (ʂʆ-257, 

ʂʘʟʘʭʩʪʘʥ). ʅʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʝ ʢ ʜʨʦʙʣʝʥʠʶ ʷʜʨʦ (ʤʝʥʝʝ 7% ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ) ʠʤʝʣʠ: ʂ-2822 

(ɸʟʝʨʙʘʡʜʞʘʥ), ʂ-3830, ʂ-8441 (ɺʝʥʛʨʠʷ), ʂ-5105 (ʀʨʘʥ), ʂ-4693, ʂ-4694 (ʀʩʧʘʥʠʷ), ʂ-3903 

(ʂʠʪʘʡ), ʂ-6811 (ʅʝʧʘʣ), ʂ-6266 (ʋʢʨʘʠʥʘ), ʂ-2483 (ʗʧʦʥʠʷ), ʂ-6875, ʂ-7438 (ʌʨʘʥʮʠʷ), ʂʆ-48, 

ʂʆ-51, ʂʆ-63, ʂʆ-90, ʂʆ-102, ʂʆ-105, ʂʆ-114, ʂʆ-139, ʂʆ-171, ʂʆ-183, ʂʆ-198, ʂʆ-201, ʂʆ 

245, (ʂʘʟʘʭʩʪʘʥ). 

 ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʨʳʥʦʯʥʳʭ ʫʩʣʦʚʠʷʭ ʚʩʝ ʙʦʣʴʰʝ ʪʨʝʙʫʶʪʩʷ ʩʦʨʪʘ ʩ ʚʳʩʦʢʠʤ ʚʳʭʦʜʦʤ 

ʩʦʨʪʦʚʦʡ ʢʨʫʧʳ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʝʤ ʢʦʤʤʝʨʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ. 

ɺ ʠʟʫʯʘʚʰʝʤʩʷ ʢʦʣʣʝʢʮʠʦʥʥʦʤ ʥʘʙʦʨʝ ʵʪʦʪ ʧʨʠʟʥʘʢ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 25,6% ʜʦ 75,2%. ʆʙʱʠʡ 

ʚʳʭʦʜ ʢʨʫʧʳ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 64,1% (ʂ-5105, ʀʨʘʥ) ʜʦ 72,7% (ʂʆ 105, ʂʘʟʘʭʩʪʘʥ). ɺʳʩʦʢʠʡ ʦʙʱʠʡ 

ʚʳʭʦʜ ʢʨʫʧʳ (69,0% ʠ ʚʳʰʝ) ʙʳʣ ʫ ʦʙʨʘʟʮʦʚ ʂ-2483 (ʗʧʦʥʠʷ), 4693 (ʀʪʘʣʠʷ), 7438 (ʌʨʘʥʮʠʷ), 

ʂ-8642 (ʀʪʘʣʠʷ), ʈʂ 23/56, ʈʂ 23/109, ʈʂ 23/40, ʈʂ 23/5 (ʂʘʟʘʭʩʪʘʥ). ʅʘʨʷʜʫ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʢʘʟʘʭʩʪʘʥʩʢʠʤ ʠ ʢʨʘʩʥʦʜʘʨʩʢʠʤʠ ʛʝʥʦʪʠʧʘʤʠ, ʚʳʩʦʢʠʤ ʚʳʭʦʜʦʤ ʢʨʫʧʳ ʚʳʜʝʣʷʣʠʩʴ ʥʝʢʦʪʦʨʳʝ 

ʦʙʨʘʟʮʳ ʀʪʘʣʠʠ, ʗʧʦʥʠʠ, ʌʨʘʥʮʠʠ.  ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʫʯʰʠʭ ʦʙʨʘʟʮʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ  

ʚ ʪʘʙʣʠʮʝ 9. 
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ʊʘʙʣʠʮʘ 9 ï ʃʫʯʰʠʝ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ ʢʦʣʣʝʢʮʠʦʥʥʳʝ ʦʙʨʘʟʮʳ 

ˉ ʧʦ 

ʢʘʪʘʣʦʛʫ 

ʇʨʦʠʩʭʦʞ-

ʜʝʥʠʝ 

ʀʥʜʝʢʩ 

ʟʝʨʥʦʚ- 

ʢʠ 

ʇʣʝʥʯʘʪ

ʦʩʪʴ % 

ʉʪʝʢʣʦ-

ʚʠʜʥʦʩʪʴ 

% 

ʊʨʝʱʠʥʦ-

ʚʘʪʦʩʪʴ  

ʵʥʜʦʩʧʝʨʤʘ 

ɺʳʭʦʜ ʢʨʫʧʳ % 

ʦʙʱʝʡ 
ʉʦʨʪʦ 

ʚʦʡ 

ʂ-2483 ʗʧʦʥʠʷ 2,8 18,1 89 7 69,0 61,1 

ʂ-4693 ʀʪʘʣʠʷ 2,9 18,7 94 7 70,1 62,4 

ʂ-7438 ʌʨʘʥʮʠʷ 2,4 17,3 95 10 71,1 60,3 

ʂ-8642 ʀʪʘʣʠʷ 2,8 17,7 93 8 70,7 61,6 

ʀʟʫʤʨʫʜ ʂʨʘʩʥʦʜʘʨ 4,6 18,4 99 7 72,2 60,4 

ʇʘʨʪʥʝʨ ʂʨʘʩʥʦʜʘʨ 2,7 17,3 91 8 71,7 61,3 

ʈʂ 23/56 ʂʘʟʘʭʩʪʘʥ 2,4 16,9 92 4 70,8 62,2 

ʈʂ 23/109 ʂʘʟʘʭʩʪʘʥ 3,5 17,3 96 3 71,1 62,3 

ʈʂ 23/40 ʂʘʟʘʭʩʪʘʥ 3,1 17,1 98 4 72,3 64,3 

ʈʂ 23/5 ʂʘʟʘʭʩʪʘʥ 3,0 17,0 98 2 72,1 63,8 

ʃʠʜʝʨ 

ʩʪʘʥʜʘʨʪ 
ʂʘʟʘʭʩʪʘʥ 2,3 18,6 79 11 67,8 56,7 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʳʭ ʜʘʥʥʳʭ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ 

ʵʣʝʤʝʥʪʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʠʩʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʜʝʢʩʘ 

ʇʠʨʩʦʥʘ (ʪʘʙʣʠʮʘ 10).  

 

ʊʘʙʣʠʮʘ 10 ï ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʧʨʠʟʥʘʢʦʚ 
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ʭ1 ʭ2 ʭ3 ʭ4 ʭ5 ʭ6 ʭ7 ʭ8 ʭ9 ʭ10 ʭ11 ʭ12 

ʭ1 
l, ʜʣʠʥʘ 
ʟʝʨʥʦʚʢʠ 

1,00 -0,51 -0,78 -0,99 0,54 0,95 -0,75 -0,35 0,18 -0,01 0,82 0,24 

ʭ2 b, h ʠʨʠʥʘ  1,00 0,46 -0,54 0,52 -0,71 0,30 -0,10 -0,18 -0,42 -0,26 -0,04 

ʭ3 d, ʪʦʣʱʠʥʘ   1,00 -0,81 -0,14 -0,78 0,37 0,24 0,06 -0,10 -0,45 -0,40 

ʭ4 l/d    1,00 0,07 0,96 -0,75 -0,37 0,21 0,02 0,76 0,28 

ʭ5 b/d     1,00 -0,14 -0,25 -0,64 -0,13 -0,18 0,05 0,43 

ʭ6 l/b      1,00 -0,66 -0,21 0,18 0,10 0,70 0,17 

ʭ7 
ɺʳʭʦʜ ʮʝʣʦʛʦ 

ʷʜʨʘ 
      1,00 0,48 -0,52 0,08 -0,70 

-0,13 

 

ʭ8 
ʆʙʱʠʡ ʚʳʭʦʜ 

ʢʨʫʧʳ 
       1,00 0,06 -0,20 -0,19 -0,76 

ʭ9 
ʊʨʝʱʠʥʦʚʘʪʦʩ

ʪ ɹ
        1,00 0,20 0,23 -0,15 

ʭ1

0 
ʉʪʝʢʣʦʚʠʜʥʦʩ

ʪ ɹ
         1,00 -0,14 0,53 

ʭ1

1 

ʄʘʩʩʘ 1000 

ʟʝʨʝʥ 
          1,00 0,01 

ʭ1

2 
ʇʣʝʥʯʘʪʦʩʪʴ            1,00 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ 

ʚʳʷʚʠʣ  ʜʦʩʪʦʚʝʨʥʫʶ ʚʳʩʦʢʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʟʝʨʝʥ ʥʘ ʤʝʪʝʣʢʝ ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ, 

ʧʣʦʪʥʦʩʪʴʶ ʤʝʪʝʣʢʠ ʠ ʤʘʩʩʦʡ 1000 ʟʝʨʝʥ. ʊʘʢʞʝ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʤʝʞʜʫ ʚʳʭʦʜʦʤ ʮʝʣʦʛʦ ʷʜʨʘ ʠ 

ʤʘʩʩʦʡ 1000 ʟʝʨʝʥ, ʦʙʱʠʤ ʚʳʭʦʜʦʤ ʢʨʫʧʳ ʠ ʧʣʝʥʯʘʪʦʩʪʴʶ ʥʘʙʣʶʜʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʘʷ ʦʙʨʘʪʥʘʷ 

ʢʦʨʨʝʣʷʮʠʷ. ʄʝʞʜʫ ʩʪʝʢʣʦʚʠʜʥʦʩʪʴʶ ʠ ʧʣʝʥʯʘʪʦʩʪʴʶ ʦʙʥʘʨʫʞʝʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ 

ʢʦʨʨʝʣʷʮʠʷ. ɼʘʥʥʳʝ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʫʨʦʞʘʡʥʦʩʪʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʠ ʚ 
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ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ, ʪʦ ʝʩʪʴ ʜʘʥʥʳʝ ʧʨʠʟʥʘʢʠ ʷʚʣʷʶʪʩʷ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ, ʧʦ ʢʦʪʦʨʳʤ ʩʣʝʜʫʝʪ 

ʚʝʩʪʠ ʦʪʙʦʨ ʚ ʨʘʥʥʠʭ ʧʦʢʦʣʝʥʠʷʭ ʛʠʙʨʠʜʦʚ.   

ɺʣʠʷʥʠʝ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʥʘʯʘʣʴʥʦʛʦ ʨʦʩʪʘ 

ʨʘʩʪʝʥʠʡ ʨʠʩʘ. ʈʠʩ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʝʥ  ʢ ʚʦʟʜʝʡʩʪʚʠʷʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ  ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʚ 

ʧʝʨʠʦʜ  ʧʝʨʝʭʦʜʘ ʨʘʩʪʝʥʠʡ ʦʪ ʛʝʪʝʨʦʪʨʦʬʥʦʛʦ ʧʠʪʘʥʠʷ ʢ ʘʚʪʦʪʨʦʬʥʦʤʫ, ʪ.ʝ. ʚ ʧʝʨʚʳʝ ʜʚʝ ʥʝʜʝʣʠ 

ʦʥʪʦʛʝʥʝʟʘ. ɺ ʫʩʣʦʚʠʷʭ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʇʨʠʘʨʘʣʴʷ ʩʦʨʪʘ ʜʦʣʞʥʳ ʦʪʣʠʯʘʪʴʩʷ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ 

ʥʘʯʘʣʴʥʦʛʦ ʨʦʩʪʘ, ʧʦʪʦʤʫ ʯʪʦ  ʙʝʟ ʵʪʦʛʦ ʩʚʦʡʩʪʚʘ, ʜʘʞʝ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ʢ ʭʦʣʦʜʫ ʠ ʟʘʩʦʣʝʥʠʶ 

ʩʦʨʪʘ ʠ ʣʠʥʠʠ ʥʝ ʤʦʛʫʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʜʨʫʞʥʳʝ ʚʩʭʦʜʳ ʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʠʭ  ʘʚʪʦʪʨʦʬʥʳʭ 

ʨʘʩʪʝʥʠʡ, ʚʩʣʝʜʩʪʚʠʝ ʛʠʙʝʣʠ ʤʝʜʣʝʥʥʦʛʦ ʨʘʩʪʫʱʠʭ ʩʪʝʙʝʣʴʢʦʚ, ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʢʘ ʢʠʩʣʦʨʦʜʘ ʧʦʜ 

ʩʣʦʝʤ ʚʦʜʳ.  

ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʧʨʠʟʥʘʢʘ ʚʳʜʝʣʝʥʳ  ʢʘʟʘʭʩʪʘʥʩʢʠʝ ʦʙʨʘʟʮʳ ʨʠʩʘ ʤʝʩʪʥʦʡ ʩʝʣʝʢʮʠʠ, 

ʦʪʣʠʯʘʚʰʠʝʩʷ  ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʡʦʥʠʨʦʚʘʥʥʳʤ ʩʦʨʪʦʤ ʪʝʤʧʘʤʠ ʥʘʯʘʣʴʥʦʛʦ 

ʨʦʩʪʘ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ  ʩʨʝʜʳ (ʪʘʙʣʠʮʘ 11). 

 

ʊʘʙʣʠʮʘ 11 ï ʀʥʪʝʥʩʠʚʥʦ ʧʨʦʨʘʩʪʘʶʱʠʝ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʦʣʝʥʠʷ  ʢʦʣʣʝʢʮʠʦʥʥʳʝ ʦʙʨʘʟʮʳ ʨʠʩʘ  

ˉˉ ʧʦ ʢʘʪʘʣʦʛʫ ɺʀʈ ʇʨʦʠʩʭʦʞʜʝʥʠʝ ɼʣʠʥʘ ʨʦʩʪʢʘ ʚ % ʢ ʃʠʜʝʨ 

ʈʂ 24/1 ʉʘʫʜʦʚʩʢʘʷ ɸʨʘʚʠʷ 105 

ʂʘʟʅʀʀʈ-5 ʂʘʟʘʭʩʪʘʥ 101 

ʂʘʟɽʨ-6 ʂʘʟʘʭʩʪʘʥ 102 

ʂʘʟʅʀʀʈ-7 ʂʘʟʘʭʩʪʘʥ 101 

ɸʡʩʘʫʣʝ ʂʘʟʘʭʩʪʘʥ 102 

ʉʳʨ ʉʫʣʫʳ ʂʘʟʘʭʩʪʘʥ 101 

ʈʂ 23/109 ʂʘʟʘʭʩʪʘʥ 101 

ʈʂ 23/15 ʂʘʟʘʭʩʪʘʥ 109 

ʈʂ 23/5 ʂʘʟʘʭʩʪʘʥ 110 

ʉʇ 23/40 ʂʘʟʘʭʩʪʘʥ 111 

ʉʇ 23/196 ʂʘʟʘʭʩʪʘʥ 112 

ʉʇ 23/16 ʂʘʟʘʭʩʪʘʥ 112 

ʅʉʈ05  0,25 

 

ɸʥʘʣʠʟ ʜʦʥʦʨʩʢʠʭ ʩʚʦʡʩʪʚ ʣʫʯʰʠʭ ʥʦʤʝʨʦʚ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʬʦʨʤ  ʩ ʤʫʞʩʢʦʡ  ʩʪʝʨʠʣʴʥʦʩʪʴʶ ʠʟ ʛʝʥʝʪʠʯʝʩʢʠʭ ʢʦʣʣʝʢʮʠʠ ʂʘʟʘʭʩʢʦʛʦ 

ʅʀʀ ʨʠʩʦʚʦʜʩʪʚʘ ʠʤ. ʀ.ɾʘʭʘʝʚʘ ʧʦʟʚʦʣʠʣʦ, ʚʦ-ʧʝʨʚʳʭ, ʟʥʘʯʠʪʝʣʴʥʦ ʠʥʪʝʥʩʠʬʠʮʠʨʦʚʘʪʴ 

ʛʠʙʨʠʜʠʟʘʮʠʦʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʟʘ ʩʯʝʪ ʠʩʢʣʶʯʝʥʠʷ ʨʫʯʥʦʛʦ ʪʨʫʜʘ ʥʘ ʢʘʩʪʨʘʮʠʶ ʠ ʦʧʳʣʝʥʠʝ 

ʨʘʩʪʝʥʠʡ ʠ, ʚʦ-ʚʪʦʨʳʭ, ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʥʦʨʩʢʠʭ ʩʚʦʡʩʪʚ ʚʳʜʝʣʝʥʥʳʭ ʢʦʣʣʝʢʮʠʦʥʥʳʭ 

ʦʙʨʘʟʮʦʚ-ʠʩʪʦʯʥʠʢʦʚ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ. ʕʪʦ ʘʢʪʫʘʣʴʥʦ,  ʧʦʪʦʤʫ ʯʪʦ ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ 

ʧʣʘʥʠʨʦʚʘʥʠʝ   ʛʠʙʨʠʜʠʟʘʮʠʦʥʥʳʭ  ʧʨʦʛʨʘʤʤ ʦʙʳʯʥʦ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʙʝʟ ʫʯʝʪʘ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʦʜʠʪʝʣʝʡ, ʘʥʘʣʠʟ ʥʘʩʣʝʜʦʚʘʥʠʷ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ. 

ʇʦ ʜʘʥʥʳʤ ʠʟʫʯʝʥʠʷ ʢʦʤʙʠʥʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʩʠʩʪʝʤʥʳʭ    ʩʢʨʝʱʠʚʘʥʠʷʭ 

(ʪʦʧʢʨʦʩʩʘʭ), ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʜʦʥʦʨʳ ʥʘʠʙʦʣʝʝ  ʚʘʞʥʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

(ʪʘʙʣʠʮʳ 12 ʠ 13). 

 

ʊʘʙʣʠʮʘ 12 ï ʂʦʣʣʝʢʮʠʦʥʥʳʝ ʦʙʨʘʟʮʳ ïʜʦʥʦʨʳ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʝʪʝʣʢʠ 

ˉˉ ʧʦ ʢʘʪʘʣʦʛʫ 

ʥʘʟʚʘʥʠʝ 

ʏʠʩʣʦ ʢʦʣʦʩʢʦʚ ʥʘ 

ʤʝʪʝʣʢʝ, ʆʂʉgi 
ˉ ʧʦ ʢʘʪʘʣʦʛʫ 

ʄʘʩʩʘ 1000 ʩʝʤʷʥ, 

ʆʂʉgi 

1 2 3 4 

ʂ-4693 (ʀʩʧʘʥʠʷ) 18,4 5462 (ʂʨʘʩʥʦʜʘʨ) -9,8 

ʄʝʩʪʥʳʡ (ʂʘʟʘʭʩʪʘʥ) -49,3 6266 (ʋʢʨʘʠʥʘ) 0,7 

6312 (ʋʢʨʘʠʥʘ) 22,1 3830 (ʋʢʨʘʠʥʘ) 3,2 

8433 (ɺʝʥʛʨʠʷ) -37,8 4694(ʀʩʧʘʥʠʷ) 9,4 

7438 (ʌʨʘʥʮʠʷ) 24,8 6875 (ʌʨʘʥʮʠʷ) 12,3 

ʂʆ-90 (ʂʘʟʘʭʩʪʘʥ) -24,3 6811 (ʅʝʧʘʣ) -1,2 
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1 2 3 4 

ʂʆ-105(ʂʘʟʘʭʩʪʘʥ) 31,2 8642 (ʀʪʘʣʠʷ) -18,9 

ʂʆ-113 (ʂʘʟʘʭʩʪʘʥ) 43,2 ʂʦ-165 (ʂʘʟʘʭʩʪʘʥ) 8,8 

6698 (ʂʨʘʩʥʦʜʘʨ) 29,4 ʂʦ-254 (ʂʘʟʘʭʩʪʘʥ) 10,1 

ɸʪʣʘʥʪ (ʂʨʘʩʥʦʜʘʨ) 28,6 5519 (ʂʨʘʩʥʦʜʘʨ) -14,6 

ʅʉʈ05gi 20,1 ʅʉʈ05gi 4,4 

 

ɻʝʥʦʪʠʧʳ ʩ ʚʳʩʦʢʠʤʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʦʙʱʝʡ ʢʦʤʙʠʥʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

(ʆʂʉgi) ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʜʦʥʦʨʘʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʠʟʥʘʢʦʚ: ʯʠʩʣʦ ʢʦʣʦʩʢʦʚ ʥʘ ʤʝʪʝʣʢʝ 

ï 6312,7438 , ʂʆ-105, ʂʆ-113,6698, ɸʪʣʘʥʪ; ʤʘʩʩʘ 1000 ʩʝʤʷʥ ï 4694, 6875, ʂʆ-165, ʂʆ-254. 

ɸʥʘʣʦʛʠʯʥʳʤ ʤʝʪʦʜʦʤ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʜʦʥʦʨʳ ʜʨʫʛʠʭ 

ʩʝʣʝʢʮʠʦʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ (ʪʘʙʣʠʮʘ 13). 

 

ʊʘʙʣʠʮʘ 13 ï ɼʦʥʦʨʳ ʩʝʣʝʢʮʠʦʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ 

ʇʨʠʟʥʘʢʠ ɼʦʥʦʨʳ (ʧʦ ʢʘʪʘʣʦʛʫ ʥʘʟʚʘʥʠʝ) 

ʉʢʦʨʦʩʧʝʣʦʩʪʴ ʂ-4693 (ʀʩʧʘʥʠʷ), ʂʆ-49, ʂʆ-164, ʂʆ-219 (ʂʘʟʘʭʩʪʘʥ) 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʤʝʪʝʣʢʠ ʂ-7438 (ʌʨʘʥʮʠʷ), ʂ-8441 (ɺʝʥʛʨʠʷ), 

ʉʪʝʢʣʦʚʠʜʥʦʩʪʴ ʵʥʜʦʩʧʝʨʤʘ 
ʂ-6266 (ʋʢʨʘʠʥʘ), ʂ-6875 (ʌʨʘʥʮʠʷ), ʂʆ-90, ʂʆ-102, ʂʆ-

105, ʂʆ-183, ʂʆ-197 (ʂʘʟʘʭʩʪʘʥ) 

ɺʳʭʦʜ ʩʦʨʪʦʚʦʡ ʢʨʫʧʳ 
ʂ-6266, (ʋʢʨʘʠʥʘ), ʂ-6875 (ʌʨʘʥʮʠʷ), ʂʆ-90, ʂʆ 102, ʂʆ-

105, ʂʆ-139, ʂʆ-197 (ʂʘʟʘʭʩʪʘʥ) 

 
ɺ ʮʝʣʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʣʠʥʠʠ ʨʠʩʘ, 

ʬʦʨʤʠʨʫʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʘʷ ʢʦʣʣʝʢʮʠʷ ʜʦʥʦʨʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ, ʩʢʦʨʦʩʧʝʣʦʩʪʴ, ʘʜʘʧʪʠʚʥʦʩʪʴ ʠ ʜʨʫʛʠʝ ʮʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 
ɺʳʷʚʣʝʥʥʳʝ ʚ ʘʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʢʦʣʣʝʢʮʠʠ ʛʝʥʦʪʠʧʳ ʨʠʩʘ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʜʦʥʦʨʘʤʠ 
ʩʢʦʨʦʩʧʝʣʦʩʪʠ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʝʪʝʣʢʠ, ʩʪʝʢʣʦʚʠʜʥʦʩʪʠ, ʚʳʭʦʜʘ ʩʦʨʪʦʚʦʡ ʢʨʫʧʳ. ɺ ʥʘʩʪʦʷʱʝʝ 
ʚʨʝʤʷ ʚʝʜʝʪʩʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʡ ʩʢʨʠʥʠʥʛ  ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʡ ʢʦʣʣʝʢʮʠʠ ʜʦʥʦʨʦʚ 
ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ, ʩʢʦʨʦʩʧʝʣʦʩʪʴ, 
ʘʜʘʧʪʠʚʥʦʩʪʴ  ʠ ʜʨ.  ʮʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʜʚʠʜʘ indica. ɻʠʙʨʠʜʠʟʘʮʠʷ ʩʦʨʪʦʚ ʨʘʟʥʳʭ 
ʧʦʜʚʠʜʦʚ indica/japonica  ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʦʡ ʤʝʪʦʜ ʩʦʟʜʘʥʠʷ ʩʦʨʪʦʚ ʚ ʤʠʨʦʚʦʡ ʩʝʣʝʢʮʠʠ 
ʨʠʩʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʞʧʦʜʚʠʜʦʚʦʡ  ʛʠʙʨʠʜʠʟʘʮʠʠ ʚ  ʂʘʟʘʭʩʪʘʥʩʢʠʭ  ʩʝʣʝʢʮʠʦʥʥʳʭ 
ʧʨʦʛʨʘʤʤʘʭ ʧʦ ʨʠʩʫ ʥʘʪʘʣʢʠʚʘʝʪʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 
ʩʧʝʮʠʬʠʢʦʡ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʨʠʩʘ. ʊʨʘʜʠʮʠʦʥʥʳʝ 
ʪʨʦʧʠʯʝʩʢʠʝ  ʩʦʨʪʘ ʠʥʜʠʢʘ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʠʥʪʝʥʩʠʚʥʳʤ ʨʦʩʪʦʤ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ  ʚʚʠʜʫ 
ʙʦʣʴʰʝʡ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʢ ʧʝʨʝʩʘʜʦʯʥʦʡ ʢʫʣʴʪʫʨʝ ʠ ʧʨʠ ʧʨʷʤʦʤ ʧʦʩʝʚʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 
ʧʦʣʥʳʤ ʟʘʪʦʧʣʝʥʠʝʤ ʬʦʨʤʠʨʫʶʪ ʦʯʝʥʴ ʠʟʨʝʞʝʥʥʳʝ ʚʩʭʦʜʳ, ʘ ʟʘʯʘʩʪʫʶ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʛʠʙʘʶʪ. 
ʇʨʠ ʙʦʣʝʝ ʜʣʠʥʥʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʦʧʠʢʘʤʠ ʩʚʝʪʦʚʦʤ ʜʥʝ, ʩʠʣʴʥʦʡ ʩʫʪʦʯʥʦʡ 
ʪʝʨʤʦʧʝʨʠʦʜʠʟʤʝ, ʠʥʜʠʢʘ ʩʦʨʪʘ ʦʯʝʥʴ ʧʦʟʜʥʦ ʩʦʟʨʝʚʘʶʪ, ʘ ʤʥʦʛʠʝ ʵʢʟʦʪʳ ʜʘʞʝ ʥʝ 
ʚʳʤʝʪʳʚʘʶʪʩʷ. ʀʟ ʧʦʧʫʣʷʮʠʠ, ʜʦʩʪʠʛʰʠʭ ʢʦʥʩʪʘʥʪʦʡ  ʛʦʤʦʟʠʛʦʪʥʦʩʪʠ, ʝʞʝʛʦʜʥʦ ʦʪʙʠʨʘʶʪʩʷ 
ʣʠʥʠʠ ʧʦʜʚʠʜʘ indica ʫʤʝʨʝʥʥʦʛʦ ʧʦʷʩʘ ʜʣʷ ʧʦʧʦʣʥʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʢʦʣʣʝʢʮʠʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 
ʛʝʥʦʬʦʥʜʘ ʨʠʩʘ ʈʂ.  

ɺ 2024 ʛʦʜʫ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʠʟʫʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʚʳʜʝʣʝʥʦ 4 ʥʦʚʳʭ indica ʬʦʨʤ  
(ʪʘʙʣʠʮʘ 14). 

 

  ʊʘʙʣʠʮʘ 14ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʪʦʙʨʘʥʥʳʭ indica ʬʦʨʤ  

ʅʘʟʚʘʥʠʝ 
ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʡ 

ʏʠʩʣʦ 

ʢʦʣʦʩʢʦʚ 

ʥʘ 

ʤʝʪʝʣʢʝ, 

ʰʪ 

ʄʘʩʩʘ 

1000 

ʩʝʤʷʥ, ʛ 

ʌʦʨʤʘ 

ʟʝʨʥʦʚʢʠ 

l/b 

ʇʣʝʥʯʘʪʦʩʪʴ, 

% 

ʉʪʝʢʣʦʚʠʜʥʦʩʪʴ, 

% 

1 2 3 4 5 6 7 

V 20-23-1 96 144 30,5 2,9 17,1 96 
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1 2 3 4 5 6 7 

V 20-23-2 97 138 28,1 2,7 16,3 91 

ʅʘʙʚʘʭʦʨ 102 156 29,3 3,1 17,8 93 

ʓʩʪʳʢʣʘʣ 93 191 28,8 3,6 18,1 95 

 

ʉʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʨʘʥʝʝ indica ʬʦʨʤʳ ʠʥʪʝʥʩʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʛʠʙʨʠʜʠʟʘʮʠʦʥʥʦʡ 

ʧʨʦʛʨʘʤʤʝ ʩʝʣʝʢʮʠʠ ʨʠʩʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʤʝʥʝʝ 50% ʚʩʝʭ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʩʢʨʝʱʠʚʘʥʠʡ 

ʷʚʣʷʶʪʩʷ ʤʝʞʧʦʜʚʠʜʦʚʦʡ  japonica /indica ʨʝʢʦʤʙʠʥʘʮʠʡ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʨʠʩʫʥʦʢ 5). 

ɺ 2024 ʛʦʜʫ ʠʟ ʦʙʱʠʭ 23 ʨʦʜʠʪʝʣʴʩʢʠʭ ʬʦʨʤ 10 ʦʪʥʦʩʠʣʠʩʴ ʢ ʧʦʜʚʠʜʫ  indica. 

 

  

ʈʠʩʫʥʦʢ 5 -ʄʝʞʧʦʜʚʠʜʦʚʳʝ ʛʝʥʦʪʠʧʳ ʨʠʩʘ  japonica /indica ʨʝʢʦʤʙʠʥʘʮʠʡ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ 

 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʥʦʬʦʥʜʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʨʠʩʘ 

ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʙʫʜʫʱʝʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʚ ʪʘʢʠʭ ʨʝʛʠʦʥʘʭ, ʢʘʢ 

ʂʘʟʘʭʩʪʘʥʩʢʦʝ ʇʨʠʘʨʘʣʴʝ. ɺ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʷʶʱʠʭʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 

ʩʦʟʜʘʥʠʝ ʩʦʨʪʦʚ ʨʠʩʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʜʝʨʞʠʚʘʪʴ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ, ʩʪʘʥʦʚʠʪʩʷ ʢʨʘʡʥʝ 

ʚʘʞʥʳʤ.  

ʄʦʙʠʣʠʟʘʮʠʷ ʤʠʨʦʚʦʛʦ ʛʝʥʦʬʦʥʜʘ ʜʣʷ ʩʝʣʝʢʮʠʠ ʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ, ʩʧʦʩʦʙʥʳʭ 

ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʩʪʨʝʩʩʘʤ, ʪʘʢʠʤ ʢʘʢ ʟʘʩʫʭʘ ʠʣʠ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʦʣʠ ʚ ʧʦʯʚʘʭ, ʦʪʢʨʳʚʘʝʪ 

ʙʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʵʪʠʭ ʨʝʛʠʦʥʘʭ. ɺʥʝʜʨʝʥʠʝ ʚ ʩʝʣʝʢʮʠʶ 

ʥʦʚʳʭ ʩʦʨʪʦʚ ʨʠʩʘ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ ʠ ʦʙʣʘʜʘʶʱʠʭ ʫʣʫʯʰʝʥʥʳʤ 

ʢʘʯʝʩʪʚʦʤ ʟʝʨʥʘ, ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʪʘʢ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ, ʯʪʦ ʪʘʢʠʝ ʩʦʨʪʘ ʩʤʦʛʫʪ ʥʝ ʪʦʣʴʢʦ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʨʘʩʪʫʱʠʡ ʩʧʨʦʩ 

ʥʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʫʶ ʧʨʦʜʫʢʮʠʶ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʤʫ ʩʝʣʴʩʢʦʤʫ 

ʭʦʟʷʡʩʪʚʫ, ʯʪʦ ʙʫʜʝʪ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ.  

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʦ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʦʛʨʘʤʤʘʤ ʥʘ 2024-2026 ʛʦʜʳ ʄʉʍ ʈʂ çʉʝʣʝʢʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʭʨʘʥʝʥʠʷ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʛʨʦʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʢʘʢ ʙʘʟʦʚʦʡ ʦʩʥʦʚʳ ʫʣʫʯʰʝʥʠʷ 

ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ ʈʂè ʀʈʅ BR22885305  
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ʊתʁɯʅ 

ʂװʨʽʰ (Oryza sativa L.) ᴅʣʝʤʜʝʛʽ ʘʟʳץ-ʪװʣʽʢ ץʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʝ ʥʝʛʽʟʛʽ ʨᴇʣ 

ʘʪץʘʨʘʜʳ, ʦʩʳʣʘʡʰʘ ʦʥʳש ʛʝʥʝʪʠʢʘʣʳץ ᴅʨʪװʨʣʽʣʽʛʽʥ ʟʝʨʪʪʝʫ ʞᴅʥʝ ʞʘשʘ ʩײʨʳʧʪʘʨʜʳש ʩʝʣʝʢʮʠʷʩʳ 

 ʘʜʘʤʳץ ʙʽʨʽʥʰʽ שʘʣʳʧʪʘʩʪʳʨʫʜʳץ ʢʦʣʣʝʢʮʠʷʥʳ ץʳʟʜʳ. ɹʘʟʘʣʳשʪʘʫ ᴇʪʝ ʤʘץʦʨʜʳ ʩʘץ ʰʽʥ ʛʝʥʜʽʢװ

- ʙʽʨʝʛʝʡ ʩʠʧʘʪʪʘʤʘʣʘʨסʘ ʠʝ ʙʦʣʘʪʳʥ ʞʝʨʛʽʣʽʢʪʽ ʞᴅʥʝ ʞʘʙʘʡʳ ʢװʨʽʰ ʩʦʨʪʪʘʨʳʥʳװ שʣʛʽʣʝʨʽʥ 

ʞʠʥʘʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʊʠʽʤʜʽ ʩʝʣʝʢʮʠʷ װʰʽʥ ᴅʨʙʽʨ ʩʦʨʪʪʳש ʬʝʥʦʪʠʧʪʽʢ ʞᴅʥʝ ʛʝʥʝʪʠʢʘʣʳץ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʘʥʳץʪʘʫ ץʘʞʝʪ. ɾʠʥʘʣסʘʥ ʜʝʨʝʢʪʝʨ ʥʝʛʽʟʽʥʜʝ ʩʝʣʝʢʮʠʦʥʝʨʣʝʨ ʥʳʩʘʥʘʣʳ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʙʘʨ ʩʦʨʪʪʘʨʜʳ ʙʫʜʘʥʜʘʩʪʳʨʫʜʳ ʞᴅʥʝ ʽʨʽʢʪʝʫʜʽ ʞװʨʛʽʟʝ ʘʣʘʜʳ. ɾʘשʘ ʩʦʨʪʪʘʨʜʳ 

ʰʳסʘʨʫ סʘʥʘ ʝʤʝʩ, ʩʦʥʜʘʡ-ʘץ ʜᴅʩʪװʨʣʽ ʞᴅʥʝ ʞʝʨʛʽʣʽʢʪʽ ʪװʨʣʝʨʜʽ ʩʘץʪʘʫ ʤʘשʳʟʜʳ, ᴇʡʪʢʝʥʽ ʦʣʘʨ 

ʙʦʣʘʰʘץ ʩʝʣʝʢʮʠʷ ʙʘסʜʘʨʣʘʤʘʣʘʨʳ װʰʽʥ ץʘʞʝʪʪʽ ײץʥʜʳ ʛʝʥʜʝʨʜʽש ʢᴇʟʽ ʙʦʣʫʳ ʤװʤʢʽʥ. ɹײʣ ʞʦסʘʨʳ 

ᴇʥʽʤʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʧ ץʘʥʘ ץʦʡʤʘʡ, פʘʟʘץʩʪʘʥ ɸʨʘʣ ᴇשʽʨʽʥʽש ʝʨʝʢʰʝ ʞʘסʜʘʡʣʘʨʳʥʘ ʙʝʡʽʤʜʝʣʛʝʥ 

ʞʘשʘ ʩʦʨʪʪʘʨʜʳ ײץʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʅᴅʪʠʞʝʩʽʥʜʝ, ʢװʨʽʰʪʽש ʛʝʥʜʽʢ ץʦʨʳʥ ײץʨʫ ʞᴅʥʝ ץʦʣʜʘʫ 

ʘʟʳץ-ʪװʣʽʢ ץʘʫʽʧʩʽʟʜʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʳץʧʘʣ ʝʪʽʧ ץʘʥʘ ץʦʡʤʘʡ, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʳש ʢʣʠʤʘʪʪʳץ 

ᴇʟʛʝʨʽʩʪʝʨʛʝ ʪײʨʘץʪʳʣʳסʳʥ ʘʨʪʪʳʨʘʜʳ. 

ɹײʣ ʤʘץʘʣʘʜʘ ʢװʨʽʰʪʽש ᴅʣʝʤʜʽʢ ʢʦʣʣʝʢʮʠʷʩʳʥ ʞʠʥʘʫ, ʩʘץʪʘʫ ʞᴅʥʝ ʟʝʨʜʝʣʝʫ ʞᴇʥʽʥʜʝʛʽ 

ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽ ʢʝʣʪʽʨʽʣʛʝʥ. ʀʥʪʨʦʜʫʢʮʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨ, ʩʝʣʝʢʮʠʷʣʳץ ʝʛʽʩʪʽʢʪʝʨʜʽ 

ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ 2024 ʞʳʣʳ ʢװʨʽʰ ʛʝʥʜʽʢ ץʦʨʳ 25 ʥᴇʤʽʨʤʝʥ ʪʦʣʳץʪʳʨʳʣʜʳ, ʛʝʥʜʽʢ 

 שʥʜʳ ʙʝʣʛʽʣʝʨʜʽײץ-ץʣʛʽʛʝ ʜʝʡʽʥ ʞʝʪʢʽʟʽʣʜʽ. ʅʝʛʽʟʛʽ ʰʘʨʫʘʰʳʣʳװ ʞʘʣʧʳ ʢᴇʣʝʤʽ 1673 שʦʨʜʳץ

ʢʦʨʨʝʣʷʮʠʷʣʳץ ʪʘʣʜʘʫʳ ʤʘʩʘץʪʘסʳ ʜᴅʥʜʝʨʜʽש ʩʘʥʳ ʤʝʥ ᴇʥʽʤʜʽʣʽʛʽ, ʤʘʩʘץʪʳש ʪʳסʳʟʜʳסʳ ʤʝʥ 

1000 ʜᴅʥʜʝʨʜʽש ʩʘʣʤʘסʳ ʘʨʘʩʳʥʜʘסʳ ʩʝʥʽʤʜʽ ʞʦסʘʨʳ ʙʘʡʣʘʥʳʩʳ ʘʥʳץʪʘʜʳ.  ɾʝʨʛʽʣʽʢʪʽ ᴇʩʽʨʫ 

ʞʘסʜʘʡʣʘʨʳʥʘ ʞʦסʘʨʳ ʙʝʡʽʤʜʝʣʝʪʽʥ indica ʪװʨʽʥʽש ʪᴇʨʪ ʞʘשʘ װʣʛʽʩʽ ʽʨʽʢʪʝʣʽʧ ʘʣʳʥʜʳ. 

ʂʦʤʙʠʥʘʮʠʷʣʳץ ץʘʙʽʣʝʪʪʽʣʽʢʪʽ ʪʘʣʜʘʫʤʝʥ ʞʳʣʜʘʤ ʧʽʩʝʪʽʥ ʜʦʥʦʨʣʘʨ (4 װʣʛʽ), ʩʳʧʳʨסʳʰʪʳש 

ᴇʥʽʤʜʽʣʽʛʽ (2 װʣʛʽ), ʰʳʥʳ ʪᴅʨʽʟʜʽʣʽʛʽ (7), ʩʦʨʪʪʳץ ʞʘʨʤʘʥʳש ʰʳסʳʤʳ (7) ʩᴅʡʢʝʩʪʝʥʜʽʨʽʣʜʽ. 

ɻʝʥʝʪʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʧʨʦʮʝʩiʥʜʝ ʥʝײסʨʣʳʤ ײץʥʜʳ ʩʝʣʝʢʮʠʷʣʳץ ʙʝʣʛiʣʝʨi ʙʦʡʳʥʰʘ ʢʝʰʝʥʜi 

ʜʦʥʦʨʣʳץ ץʘʩʠʝʪʪʝʨi ʙʘʨ ʞʝʣiʣʝʨʜiש ʙiʨʝʛʝʡ ʛʝʥʦʬʦʥʜʳ ץʘʣʳʧʪʘʩʪʳ. 
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ʋʂʈɽʇʃɽʅʀɽ ʂʆʈʄʆɺʆʁ ɹɸɿʓ ʃɽʉʆ-ʉʊɽʇʅʆʁ ɿʆʅʓ ʉɽɺɽʈʅʆɻʆ 

ʂɸɿɸʍʉʊɸʅɸ ɿɸ ʉʏɽʊ ʆʇʊʀʄʀɿɸʎʀʀ ɸʉʉʆʈʊʀʄɽʅʊɸ ʀ ʉʈʆʂʆɺ ʇʆʉɽɺɸ 

ʂʆʈʄʆɺʓʍ ʂʋʃʔʊʋʈ 

STRENGTHENING THE FORAGE BASE OF THE FOREST -STEPPE ZONE OF 

NORTHERN KAZAKHSTAN BY OPTIMIZING THE ASSORTMENT AND SOWING 

TIMING OF FORAGE CROPS  

 

ɸʥʥʦʪʘʮʠʷ  

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ʩʳʨʴʝʚʳʭ ʢʦʥʚʝʡʝʨʦʚ ʩ ʚʳʩʦʢʠʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ʉʝʚʝʨʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘ, ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʩ 2023 ʧʦ 2024 ʛʦʜʳ  
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ʚ ʊʆʆ çʉʝʨʚʠʩ-ɾɸʈʉè (ʂʳʟʳʣʞʘʨʩʢʠʡ ʨʘʡʦʥ, ʉʂʆ), ʠʟʫʯʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʢʦʨʤʦʚʳʝ ʢʫʣʴʪʫʨʳ 

ʩ ʚʳʩʦʢʠʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʪʘʢʠʝ ʢʘʢ ʛʦʨʦʭ, ʦʚʝʩ, ʷʯʤʝʥʴ, ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ, 

ʢʫʢʫʨʫʟʘ, ʧʦʜʩʦʣʥʝʯʥʠʢ ʠ ʨʘʧʩ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʦʧʪʠʤʠʟʘʮʠʠ ʩʨʦʢʦʚ ʩʝʚʘ ʢʫʣʴʪʫʨ ʠ 

ʩʤʝʩʝʡ, ʯʪʦ ʚʳʨʘʟʠʣʦʩʴ ʥʝ ʪʦʣʴʢʦ ʚ ʭʦʨʦʰʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ ʠ ʩʫʭʦʡ ʤʘʩʩʳ, ʥʦ ʠ 

ʙʝʩʧʝʨʝʙʦʡʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʟʝʣʝʥʳʤʠ ʢʦʨʤʘʤʠ ʂʈʉ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ. ʅʘʠʙʦʣʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ʦʪʤʝʯʝʥʳ ʚ ʚʘʨʠʘʥʪʘʭ ʩʦʯʝʪʘʥʠʷ ʢʫʢʫʨʫʟʳ ʩ 

ʜʨʫʛʠʤʠ ʢʫʣʴʪʫʨʘʤʠ: ʢʫʢʫʨʫʟʘ + ʛʦʨʦʭ (ʟʝʣʝʥʳʡ ʢʦʨʤ) - 415,4 ʠ 329,5 ʮ/ʛʘ, ʢʫʢʫʨʫʟʘ + 

ʧʦʜʩʦʣʥʝʯʥʠʢ (ʩʠʣʦʩ) - 416,0 ʠ 101,5 ʮ/ʛʘ, ʘ ʪʘʢʞʝ ʢʫʢʫʨʫʟʘ + ʧʦʜʩʦʣʥʝʯʥʠʢ (ʟʝʣʝʥʳʡ ʢʦʨʤ) - 

455,0 ʠ 200,3 ʮ/ʛʘ. ʉʫʤʤʘʨʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ, ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʠ 

ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʩʦʩʪʘʚʣʷʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 50,24 ʮ/ʛʘ, 468,1 ʮ/ʛʘ ʠ 632,45 ɻɼʞ/ʛʘ. ʇʨʠʤʝʥʝʥʠʝ 

ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʝ ʪʨʘʚʦʩʪʦʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ 

ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. 

 

ANNOTATION  

The article describes the development of raw material conveyors with high production and quality 

productivity potential in the forest-steppe zone of Northern Kazakhstan, with an emphasis on the 

conditions that ensure high yields and efficiency of forage lands. During the research conducted from 

2023 to 2024 at Service-ZHARS LLP (Kyzylzhar district, North Kazakhstan region), various forage 

crops with high biological potential were studied, such as peas, oats, barley, Sudan grass, corn, 

sunflower and rapeseed. Particular attention was paid to optimizing the sowing dates of crops and 

mixtures, which resulted not only in good yields of green and dry mass, but also in an uninterrupted 

supply of green fodder for cattle throughout the growing season. The highest yields were observed in 

the variants of combining corn with other crops: corn + peas (green fodder) - 415.4 and 329.5 c/ha, corn 

+ sunflower (silage) - 416.0 and 101.5 c/ha, as well as corn + sunflower (green fodder) - 455.0 and  

200.3 c/ha. The total productivity of digestible protein, feed units and exchange energy was 50.24 c/ha, 

468.1 c/ha and 632.45 GJ/ha, respectively. The use of these technologies allows creating high-yielding 

grass stands and significantly increasing the efficiency of forage lands, which is especially important 

for agriculture in the conditions of Northern Kazakhstan. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʳʨʴʝʚʦʡ ʢʦʥʚʝʡʝʨ, ʧʨʦʜʫʢʮʠʦʥʥʦ-ʢʘʯʝʩʪʚʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ, 

ʫʨʦʞʘʡʥʦʩʪʴ, ʩʨʦʢʠ ʩʝʚʘ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʧʠʪʘʪʝʣʴʥʦʩʪʴ, ʧʨʦʜʫʢʪʠʚʥʦʝ ʜʦʣʛʦʣʝʪʠʝ. 

Key words: raw material conveyor, production-quality potential, yield, sowing time, chemical 

composition, nutritional value, productive longevity. 

 

ɺʚʝʜʝʥʠʝ. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʪʨʘʥʳ. ʉ ʫʤʝʥʴʰʝʥʠʝʤ ʜʦʩʪʫʧʥʦʩʪʠ ʥʦʚʳʭ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʩʪʘʣʘ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʘʩʪʫʱʝʛʦ ʥʘʩʝʣʝʥʠʷ [1-4].  

ɻʣʦʙʘʣʴʥʘʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ 

ʯʝʣʦʚʝʯʝʩʪʚʘ ʚ XXI  ʚʝʢʝ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʧʨʦʜʦʣʞʘʶʱʠʤʩʷ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ ʠ 

ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʨʦʩʪʦʤ ʥʘʩʝʣʝʥʠʷ ʚ ʤʠʨʝ [5]. ʈʦʩʪ ʥʘʩʝʣʝʥʠʷ, ʩʦʧʨʦʚʦʞʜʘʝʤʳʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʧʨʦʮʚʝʪʘʥʠʷ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ (ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʠʪʘʥʠʷ ʚ 

ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʯʪʦ ʪʨʝʙʫʝʪ ʙʦʣʴʰʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʢʦʨʤʘ ʜʣʷ ʞʠʚʦʪʥʳʭ), ʧʨʠʚʦʜʠʪ ʢ 

ʙʳʩʪʨʦʤʫ ʨʦʩʪʫ ʩʧʨʦʩʘ ʦʩʥʦʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʨʤʦʚ [6,7].  

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʢ ʢʦʥʮʫ ʵʪʦʛʦ ʚʝʢʘ ʫʚʝʣʠʯʠʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʟʘʩʫʭ (ʦʪʩʫʪʩʪʚʠʝ ʦʩʘʜʢʦʚ ʚ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʝ ʵʪʘʧʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ) ʢʘʢ ʚ 

ʨʝʛʠʦʥʘʣʴʥʦʤ, ʪʘʢ ʠ ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ [8, 9].  

ʕʬʬʝʢʪʠʚʥʦʝ ʩʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʩʚʷʟʘʥʦ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʦʙʲʝʤʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʤʦʚ ʠ ʦʧʪʠʤʠʟʘʮʠʝʡ ʩʠʩʪʝʤʳ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ. ʆʜʥʘʢʦ ʜʘʣʴʥʝʡʰʠʡ 

ʧʨʦʛʨʝʩʩ ʚ ʦʙʣʘʩʪʠ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʥʠʟʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʥʝʜʦʩʪʘʪʢʦʤ ʩʦʨʪʦʚ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʢ ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʘ ʪʘʢʞʝ ʩʣʘʙʦʡ ʘʜʘʧʪʘʮʠʝʡ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʫʩʣʦʚʠʷʤ [10,11].  
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ʇʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʨʠ ʥʘʣʠʯʠʠ ʜʦʩʪʘʪʦʯʥʦʛʦ ʦʙʲʝʤʘ ʪʝʧʣʘ ʠ ʚʣʘʛʠ 

ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʯʪʦ ʧʨʠ ʛʨʘʤʦʪʥʦʤ 

ʫʧʨʘʚʣʝʥʠʠ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʟʝʣʝʥʦʛʦ ʢʦʥʚʝʡʝʨʘ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʙʝʟʤʦʨʦʟʥʦʛʦ ʧʝʨʠʦʜʘ.  

ʆʜʥʘʢʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 5ï7 ʣʝʪ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʢ 

ʟʝʣʝʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʫʪʨʘʪʠʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʚ ʘʩʩʦʨʪʠʤʝʥʪ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʨʦʢʘʤʠ 

ʚʝʛʝʪʘʮʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʩʦʟʜʘʥʠʶ ʥʝʧʨʝʨʳʚʥʦʛʦ ʩʳʨʴʝʚʦʛʦ ʢʦʥʚʝʡʝʨʘ ʜʦʣʞʥʳ 

ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʘʜʘʧʪʘʮʠʠ ʢ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʠ ʧʦʜʙʦʨʝ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ [12].  

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʫʯʝʥʳʤʠ ʚ ʩʪʝʧʥʦʡ ʠ ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘ [13,14], 

ʛʜʝ ʫʚʝʣʠʯʝʥʠʝ ʧʘʩʪʙʠʱʥʦʡ ʥʘʛʨʫʟʢʠ ʧʨʠʚʝʣʦ ʢ ʜʝʛʨʘʜʘʮʠʠ ʩʦʩʪʘʚʘ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ, ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʧʦʩʝʚ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʚ ʨʘʥʥʝʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʧʦʣʫʧʦʢʨʦʚʥʳʤ ʤʝʪʦʜʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʘʙʠʣʴʥʳʭ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʧʦʵʪʘʧʥʫʶ ʦʧʪʠʤʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ 

ʘʥʪʨʦʧʦʛʝʥʥʦ ʥʘʨʫʰʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ [15-17].  

ʈʦʩʪ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ 

ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʢʦʨʤʣʝʥʠʝʤ. ʆʜʥʘʢʦ 

ʨʘʟʚʠʪʠʝ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʥʠʟʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʫʛʦʜʠʡ, ʥʝʭʚʘʪʢʦʡ ʩʦʨʪʦʚ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʘ 

ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʢ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʨʝʛʠʦʥʘ [18]. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʳʨʴʝʚʳʭ ʢʦʥʚʝʡʝʨʦʚ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʧʦʩʪʫʧʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʥʘ ʟʝʣʝʥʳʝ ʢʦʨʤʘ, ʩʝʥʘʞ ʠ ʩʝʥʦ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʘʞʝʥ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʢʦʨʤʦʚ. ɺʳʩʝʚʘʥʠʝ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʪʘʢʠʭ 

ʢʦʥʚʝʡʝʨʘʭ ʩ ʫʯʝʪʦʤ ʨʘʟʣʠʯʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʨʦʢʦʚ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʦʩʘʜʢʠ ʠ ʩʦʟʜʘʚʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʚʥʦʤʝʨʥʦʡ ʫʙʦʨʢʠ ʨʘʩʪʝʥʠʡ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʠʭ ʨʘʟʚʠʪʠʷ. 

ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʢʦʨʤʦʚ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 

ʉʙʦʨ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʥʘ ʩʪʘʜʠʠ ʙʫʪʦʥʠʟʘʮʠʠ ʠ ʢʦʣʦʰʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʦʜʥʦʣʝʪʥʠʭ 

ʙʦʙʦʚʦʟʣʘʢʦʚʳʭ ʩʤʝʩʝʡ, ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʤʦʤʝʥʪʦʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʞʘʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʩ ʙʦʣʴʰʝʡ ʧʣʦʱʘʜʴʶ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʨʘʩʪʝʥʠʷ 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʧʠʢʝ ʥʘʢʦʧʣʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʥʘʩʪʨʦʡʢʫ ʜʣʷ ʫʙʦʨʢʠ. ʕʪʦʪ 

ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʢʦʨʤʦʚʳʝ ʧʦʤʝʱʝʥʠʷ, ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʢʦʨʤʦʚ ʜʣʷ ʞʠʚʦʪʥʳʭ. 

ɼʘʥʥʳʡ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʳʨʴʝʚʳʭ 

ʢʦʥʚʝʡʝʨʦʚ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʣʠʯʠʥʫ ʠʟʤʝʥʝʥʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʢʦʨʤʦʚ ʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʥʘ ʟʝʣʸʥʳʝ ʢʦʨʤʘ, ʩʝʥʘʞ ʠ ʩʝʥʦ. 

ʊʘʢʦʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʩʪʫʧʥʳʝ ʦʩʘʜʢʠ.  

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʠʟʘʮʠʷ ʩʨʦʢʦʚ ʧʦʩʝʚʘ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ, ʯʪʦ 

ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʦʚʘʪʴ ʫʙʦʨʢʫ ʚ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʨʘʩʪʝʥʠʷ ʩʦʜʝʨʞʘʪ ʥʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ɺ ʩʣʫʯʘʝ ʩ ʦʜʥʦʣʝʪʥʠʤʠ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʤʠ ʩʤʝʩʷʤʠ, ʫʙʦʨʢʘ 

ʥʘ ʩʪʘʜʠʠ ʙʫʪʦʥʠʟʘʮʠʠ ʠ ʢʦʣʦʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʡ. ʀʤʝʥʥʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʨʘʩʪʝʥʠʷ 

ʥʘʢʘʧʣʠʚʘʶʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʙʝʣʢʠ, ʫʛʣʝʚʦʜʳ ʠ 

ʤʠʥʝʨʘʣʳ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʠʭ ʢʦʨʤʦʚʫʶ ʮʝʥʥʦʩʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʳʨʴʝʚʳʭ ʢʦʥʚʝʡʝʨʦʚ ʠ ʩʦʙʣʶʜʝʥʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʦʢʦʚ ʩʝʚʘ ʠ ʫʙʦʨʢʠ ʧʦʟʚʦʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʠ ʠʭ ʤʦʱʥʦʩʪʴ 

[19]. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ.  ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʬʠʥʘʥʩʠʨʦʚʘʥʦ ʄʠʥʠʩʪʝʨʩʪʚʦʤ 

ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʚ ʨʘʤʢʘʭ ʅʊʇ BR21881871 çʈʘʟʨʘʙʦʪʢʘ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʠʝʤʦʚ ʟʘʛʦʪʦʚʢʠ ʢʦʨʤʦʚ ʚ ʢʦʨʤʦʚʳʭ ʫʛʦʜʴʷʭ ʂʘʟʘʭʩʪʘʥʘ ʚ ʢʦʥʪʝʢʩʪʝ ʫʩʪʦʡʯʠʚʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷè. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʷʭ ʊʆʆ çʉʝʨʚʠʩ-ɾɸʈʉè 

(ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʳʟʳʣʞʘʨʩʢʠʡ ʨʘʡʦʥ). ʈʘʩʯʝʪ ʠ ʤʦʥʠʪʦʨʠʥʛ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ, ʦʧʠʩʘʥʠʝ ʩʳʨʴʝʚʦʛʦ ʢʦʥʚʝʡʝʨʘ (ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʜʨ.) ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ɺʅʀʀ 

ʢʦʨʤʦʚ ʠʤ. ɺ.ʈ. ɺʠʣʴʷʤʩʘ [20]. ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʣʠʥʝʡʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ï ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʠ 

ɼʦʩʧʝʭʦʚʘ ɹ.ɸ. [21]. 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʙʨʘʟʮʦʚ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʊʆʆ çɸʛʨʦʄʘʨʢʝʪʠʥʛ-

ʂʘʟʘʭʩʪʘʥè (ɸʛʨʦʊʝʩʪ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʠ 

ʤʝʪʦʜʠʢʘʤʠ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʩʳʨʴʝʚʳʭ ʢʦʥʚʝʡʝʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʣʝʩʦ-ʩʪʝʧʥʦʡ ʟʦʥʳ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ 

ʙʳʣʠ ʚʳʙʨʘʥʳ ʢʫʣʴʪʫʨʳ ʩ ʚʳʩʦʢʠʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ, ʪʘʢʠʝ ʢʘʢ 

ʛʦʨʦʭ, ʦʚʝʩ, ʷʯʤʝʥʴ, ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ, ʢʫʢʫʨʫʟʘ, ʧʦʜʩʦʣʥʝʯʥʠʢ ʠ ʨʘʧʩ. ʕʪʠ ʢʫʣʴʪʫʨʳ ʦʙʣʘʜʘʶʪ 

ʚʳʩʦʢʦʡ ʣʘʙʠʣʴʥʦʩʪʴʶ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʨʤʦʚ ʠ ʤʦʛʫʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʩʳʨʴʝʚʳʭ 

ʢʦʥʚʝʡʝʨʘʭ, ʦʙʝʩʧʝʯʠʚʘʷ ʫʩʪʦʡʯʠʚʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. 

ʇʦʩʝʚ ʢʫʣʴʪʫʨ ʧʨʦʚʦʜʠʣʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʨʦʢʠ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ 

ʨʝʛʠʦʥʘ. ʅʘʧʨʠʤʝʨ, ʧʦʩʝʚ ʟʣʘʢʦʚʦʙʦʙʦʚʦʡ ʩʤʝʩʠ (ʛʦʨʦʭ+ʦʚʝʩ, ʛʦʨʦʭ+ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ) - ʩ 21 ʤʘʷ 

ʧʦ 10 ʠʶʥʷ ʥʘ ʛʣʫʙʠʥʫ 4-5 ʩʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʘʥʜʘʨʪʫ ʜʣʷ ʵʪʠʭ ʢʫʣʴʪʫʨ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ. 

ʉʝʤʝʥʘ ʢʫʢʫʨʫʟʳ ʚʳʩʝʚʘʣʠ 23 ʤʘʷ, ʘ ʧʦʩʝʚ ʩʝʤʷʥ ʛʦʨʦʭʘ ʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ  

19 ʠʶʥʷ ʥʘ ʛʣʫʙʠʥʫ 5-10 ʩʤ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʦʙʝʩʧʝʯʠʪʴ ʭʦʨʦʰʝʝ ʫʢʦʨʝʥʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ. 

ʉʝʤʝʥʘ ʨʘʧʩʘ ʩʝʷʣʠ ʚ ʜʚʘ ʵʪʘʧʘ - 12 ʠ 27 ʠʶʣʷ, ʥʘ ʛʣʫʙʠʥʫ 2-3 ʩʤ, ʯʪʦ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʫʢʦʩʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʨʦʪʦʨʥʘʷ ʢʦʩʠʣʢʘ ʂʈʅ 2,1 ʚ ʘʛʨʝʛʘʪʝ ʩ ʪʨʘʢʪʦʨʦʤ 

ʄʊɿ 82.1. ɺʳʩʦʪʘ ʩʨʝʟʘ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʫʨʦʚʥʝ 5-7 ʩʤ. ʋʢʦʩ ʧʨʦʚʦʜʠʣʠ ʩ 20 ʤʘʷ ʧʦ 13 

ʦʢʪʷʙʨʷ, ʵʪʦ ʧʦʟʚʦʣʠʣʦ ʩʦʙʨʘʪʴ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʢʦʨʤʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʝʥʠʡ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʘʟʥʦʦʙʨʘʟʠʝ ʢʦʨʤʦʚ ʜʣʷ ʞʠʚʦʪʥʳʭ. 

ʕʪʦʪ ʧʦʜʭʦʜ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʩʝʚʥʳʭ ʠ ʫʙʦʨʦʯʥʳʭ ʨʘʙʦʪ ʦʙʝʩʧʝʯʠʣ ʧʦʣʫʯʝʥʠʝ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚ. 

 ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʳʨʴʝʚʳʭ ʢʦʥʚʝʡʝʨʦʚ ʙʳʣ ʪʱʘʪʝʣʴʥʦ 

ʧʦʜʦʙʨʘʥ ʘʩʩʦʨʪʠʤʝʥʪ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʩʨʦʢʠ ʠʭ ʩʝʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʳʩʦʢʠʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʢʘʯʝʩʪʚʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʦʣʫʯʝʥʠʷ ʢʦʨʤʦʚ. ʇʦʜʙʦʨ ʢʫʣʴʪʫʨ ʩ ʫʯʝʪʦʤ ʠʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʨʝʛʠʦʥʘ ʩʳʛʨʘʣʠ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʜʦʩʪʠʞʝʥʠʠ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʪʨʘʚʦʩʪʦʷ). 

ʆʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ ʩʝʚʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʜʦʩʪʠʞʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ 

ʢʫʣʴʪʫʨ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʠʭ ʫʨʦʞʘʡʥʦʩʪʠ. ʕʪʦ ʚʘʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʟʜʦʨʦʚʳʝ, 

ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʝ ʨʘʩʪʝʥʠʷ ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʥʦʮʝʥʥʳʭ ʢʦʨʤʦʚ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʳʤ ʩʤʝʩʷʤ ʤʥʦʛʦʣʝʪʥʠʭ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʭ 

ʪʨʘʚ (ʥʘʧʨʠʤʝʨ, ʩʤʝʩʠ ʛʦʨʦʭʘ ʩ ʦʚʩʦʤ ʠʣʠ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʦʡ). ʕʪʠ ʩʤʝʩʠ, ʠʩʧʦʣʴʟʦʚʘʚʰʠʝʩʷ ʚ 

ʨʘʟʥʳʝ ʩʨʦʢʠ, ʧʦʢʘʟʘʣʠ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʆʥʠ ʦʙʝʩʧʝʯʠʣʠ ʢʘʢ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ, ʪʘʢ ʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʢʦʨʤʦʚ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʢʦʨʤʣʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʢʫʣʴʪʫʨ, ʠʭ ʩʦʯʝʪʘʥʠʝ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʨʦʢʠ ʧʦʩʝʚʘ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʢʦʨʤʦʚ, ʯʪʦ ʜʝʣʘʝʪ ʵʪʦʪ ʧʦʜʭʦʜ 

ʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʳʨʴʝʚʳʭ ʢʦʥʚʝʡʝʨʦʚ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʩʳʨʴʝʚʦʛʦ ʢʦʥʚʝʡʝʨʘ, 2024 ʛʦʜ 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ 
ɺʳʩʦʪʘ ʪʨʘʚʦʩʪʦʷ, 

ʩʤ 

ɻʫʩʪʦʪʘ ʪʨʘʚʦʩʪʦʷ, 

ʰʪ/ʤ2 

1 2 3 

ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ (ʙʦʙʦʚʦ- ʟʣʘʢʦʚʳʝ) ʧʨʝʜʳʜʫʱʝʛʦ 

ʛʦʜʘ (ʟʝʣʝʥʳʡ ʢʦʨʤ) 1 
53,7 349,8 

ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ (ʙʦʙʦʚʦ- ʟʣʘʢʦʚʳʝ) ʧʨʝʜʳʜʫʱʝʛʦ 

ʛʦʜʘ (ʟʝʣʝʥʳʡ ʢʦʨʤ) 2 
74,3 356,4 

ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ (ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʝ) ʧʨʝʜʳʜʫʱʝʛʦ 

ʛʦʜʘ (ʟʝʣʝʥʳʡ ʢʦʨʤ) 3 
81,6 351,2 

ɻʦʨʦʭʦ-ʦʚʩʷʥʘʷ ʩʤʝʩʴ 1 (ʟʝʣʝʥʳʡ ʢʦʨʤ) 83,7 252,4 

ɻʦʨʦʭʦ-ʦʚʩʷʥʘʷ ʩʤʝʩʴ 2 (ʟʝʣʝʥʳʡ ʢʦʨʤ) 64,0 328,0 

ɻʦʨʦʭʦ-ʦʚʩʷʥʘʷ ʩʤʝʩʴ 3 (ʟʝʣʝʥʳʡ ʢʦʨʤ) 85,5 336,3 

ɻʦʨʦʭʦ-ʦʚʩʷʥʘʷ ʩʤʝʩʴ 3 (ʩʝʥʘʞ) 87,5 248,3 
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ɻʦʨʦʭʦ-ʦʚʩʷʥʘʷ ʩʤʝʩʴ 3 (ʟʝʨʥʦʬʫʨʘʞ) 85,3 250,9 

ʉʫʜʘʥʩʢʘʷ ʪʨʘʚʘ+ʛʦʨʦʭ (ʟʝʣʝʥʳʡ ʢʦʨʤ) 102,5 318,5 

ʗʯʤʝʥʴ+ʛʦʨʦʭ (ʟʝʨʥʦʬʫʨʘʞ) 61,0 343,7 

ʂʫʢʫʨʫʟʘ+ʛʦʨʦʭ (ʟʝʣʝʥʳʡ ʢʦʨʤ) 175,0 22,2 

ʂʫʢʫʨʫʟʘ+ʛʦʨʦʭ (ʟʝʨʥʦʬʫʨʘʞ) 173,0 23,1 

ʂʫʢʫʨʫʟʘ+ʧʦʜʩʦʣʥʝʯʥʠʢ (ʟʝʣʝʥʳʡ ʢʦʨʤ) 225,4 13,1 

ʂʫʢʫʨʫʟʘ+ʧʦʜʩʦʣʥʝʯʥʠʢ (ʩʠʣʦʩ) 190,8 14,7 

ʈʘʧʩ ʷʨʦʚʦʡ 1 (ʟʝʣʝʥʳʡ ʢʦʨʤ) 75,6 224,0 

ʈʘʧʩ ʷʨʦʚʦʡ 2 (ʟʝʣʝʥʳʡ ʢʦʨʤ) 84,0 236,4 

 

ɺʳʩʦʪʘ ʠ ʛʫʩʪʦʪʘ ʪʨʘʚʦʩʪʦʷ ʚʘʨʴʠʨʦʚʘʣʠ ʚ ʧʨʝʜʝʣʘʭ 53,7-81,6 ʩʤ ʠ 349,8-351,2 ʰʪ/ʤ2.  

ʇʦʢʘʟʘʪʝʣʠ ʚʳʩʦʪʳ ʠ ʛʫʩʪʦʪʳ ʚ ʚʘʨʠʘʥʪʘʭ ʛʦʨʦʭʦ-ʦʚʩʷʥʦʡ ʩʤʝʩʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ 

ʟʘʛʦʪʘʚʣʠʚʘʝʤʦʛʦ ʢʦʨʤʘ ʚ ʩʨʝʜʥʝʤ ʦʪʣʠʯʘʣʠʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ (Ñ4,7 ʩʤ ʠ Ñ17,6 ʰʪ/ʤ2). ɺʳʩʦʪʘ ʚ 

ʚʘʨʠʘʥʪʘʭ ʩ ʢʫʢʫʨʫʟʦʡ, ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 191,1 ʩʤ, ʛʫʩʪʦʪʘ ï 18,3 ʰʪ/ʤ2. ʊʨʘʚʦʩʪʦʡ ʚʘʨʠʘʥʪʘ 

ʨʘʧʩʘ ʚʪʦʨʦʛʦ ʩʨʦʢʘ ʩʝʚʘ, ʙʳʣ ʚʳʰʝ ʥʘ 8,4 ʩʤ ʪʨʘʚʦʩʪʦʷ ʨʘʧʩʘ ʧʝʨʚʦʛʦ ʩʨʦʢʘ ʩʝʚʘ. 

ʅʘʩʪʫʧʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʬʘʟ ʨʘʟʚʠʪʠʷ ʬʠʢʩʠʨʦʚʘʣʦʩʴ ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʠʭ ʫ ʚʠʜʘ ʥʝ ʤʝʥʝʝ 

ʯʝʤ ʫ 75% ʨʘʩʪʝʥʠʡ, ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʢʫʣʴʪʫʨ ʚ ʜʘʥʥʳʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ (ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 ï ʅʘʩʪʫʧʣʝʥʠʝ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʬʝʥʦʬʘʟʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʩʳʨʴʝʚʦʛʦ 

ʢʦʥʚʝʡʝʨʘ, 2024 ʛʦʜ 
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ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ (ʙʦʙʦʚʦ- ʟʣʘʢʦʚʳʝ) 

ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ (ʟʝʣʝʥʳʡ ʢʦʨʤ) 1 
- - 01.05 20 20.05 - 

ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ (ʙʦʙʦʚʦ- ʟʣʘʢʦʚʳʝ) 

ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ (ʟʝʣʝʥʳʡ ʢʦʨʤ) 2 
- - 10.05 20 1.06 - 

ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ (ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʝ) 

ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ (ʟʝʣʝʥʳʡ ʢʦʨʤ) 3 
- - 15.05 20 11.06 - 

ɻʦʨʦʭʦ-ʦʚʩʷʥʘʷ ʩʤʝʩʴ 1 (ʟʝʣʝʥʳʡ 

ʢʦʨʤ) 
20.05 10 06.06 21 07.07 48 

ɻʦʨʦʭʦ-ʦʚʩʷʥʘʷ ʩʤʝʩʴ 2 (ʟʝʣʝʥʳʡ 

ʢʦʨʤ) 
05.06 10 27.06 22 19.07 45 

ɻʦʨʦʭʦ-ʦʚʩʷʥʘʷ ʩʤʝʩʴ 3 (ʟʝʣʝʥʳʡ 

ʢʦʨʤ) 
20.06 10 16.07 26 2.08 43 

ɻʦʨʦʭʦ-ʦʚʩʷʥʘʷ ʩʤʝʩʴ 3 (ʩʝʥʘʞ) 10.05 9 15.06 16 10.07 51 

ɻʦʨʦʭʦ-ʦʚʩʷʥʘʷ ʩʤʝʩʴ 3 (ʟʝʨʥʦʬʫʨʘʞ) 20.05 10 06.06 21 03.08 73 

ʉʫʜʘʥʩʢʘʷ ʪʨʘʚʘ+ʛʦʨʦʭ (ʟʝʣʝʥʳʡ ʢʦʨʤ) 20.06 10 17.07 27 17.08 56 
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ʗʯʤʝʥʴ+ʛʦʨʦʭ (ʟʝʨʥʦʬʫʨʘʞ) 20.05 10 16.07 26 27.08 77 

ʂʫʢʫʨʫʟʘ+ʛʦʨʦʭ (ʟʝʣʝʥʳʡ ʢʦʨʤ) 
31.05/ 

16.06 
10/8 

21.06/ 

02.07 
21/16 27.08 87/71 

ʂʫʢʫʨʫʟʘ+ʛʦʨʦʭ (ʟʝʨʥʦʬʫʨʘʞ) 
31.05/ 

16.06 
10/8 

21.06/ 

02.07 
21/16 01.09 90/74 

ʂʫʢʫʨʫʟʘ+ʧʦʜʩʦʣʥʝʯʥʠʢ (ʟʝʣʝʥʳʡ 

ʢʦʨʤ) 

31.05/ 

16.06 
10/8 

21.06/ 

02.07 
21/16 07.09 97/81 

ʂʫʢʫʨʫʟʘ+ʧʦʜʩʦʣʥʝʯʥʠʢ (ʩʠʣʦʩ) 
31.05/ 

16.06 
10/8 

21.06/ 

02.07 
21/16 20.08 80/64 

ʈʘʧʩ ʷʨʦʚʦʡ 1 (ʟʝʣʝʥʳʡ ʢʦʨʤ) 16.07 10 06.08 22 19.09 63 

ʈʘʧʩ ʷʨʦʚʦʡ 2 (ʟʝʣʝʥʳʡ ʢʦʨʤ) 02.08 8 10.09 22 02.10 61 

 

ɺ ʩʨʝʜʥʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ çʧʦʩʝʚ-ʫʙʦʨʢʘè ʜʣʷ ʩʝʷʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʩʦʩʪʘʚʠʣʘ 

68,3 ʜʥʷ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʢʦʨʦʪʢʠʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʢʫʣʴʪʫʨ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʢʦʨʤʦʚʫʶ ʙʘʟʫ. ʆʜʥʘʢʦ ʥʘʠʙʦʣʴʰʠʡ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʢʦʩʥʦʡ ʤʘʩʩʳ ʙʳʣ 

ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʚʘʨʠʘʥʪʝ ʢʫʢʫʨʫʟʘ + ʧʦʜʩʦʣʥʝʯʥʠʢ (ʟʝʣʝʥʳʡ ʢʦʨʤ). 

ʊʘʢʠʝ ʜʣʠʪʝʣʴʥʳʝ ʩʨʦʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʢʦʩʥʦʡ ʤʘʩʩʳ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʢʫʣʴʪʫʨ ʩ ʙʦʣʝʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʮʠʢʣʦʤ ʨʦʩʪʘ, ʯʪʦ ʪʨʝʙʫʝʪ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʠ ʥʘʨʘʩʪʘʥʠʷ ʫʨʦʞʘʡʥʦʡ ʤʘʩʩʳ. 

ʅʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʚ ʧʝʨʠʦʜʝ çʧʦʩʝʚ-ʫʙʦʨʢʘè ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʚʘʨʠʘʥʪʝ ʩ 

ʛʦʨʦʭʦ-ʦʚʩʷʥʦʡ ʩʤʝʩʴʶ 1,2,3 (ʟʝʣʝʥʳʡ ʢʦʨʤ) ï 43-48 ʜʥʝʡ. 

ɼʣʷ ʦʩʪʘʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʘ, ʚʢʣʶʯʘʷ ʨʘʟʣʠʯʥʳʝ ʩʤʝʩʠ ʢʫʣʴʪʫʨ, ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʫʢʦʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʜʣʠʣʩʷ ʦʪ 51 ʜʦ 77 ʜʥʝʡ. ʕʪʦ ʙʦʣʝʝ ʪʠʧʠʯʥʳʡ ʩʨʦʢ ʜʣʷ ʢʦʨʤʦʚʳʭ 

ʢʫʣʴʪʫʨ ʩʨʝʜʥʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʝʛʝʪʘʮʠʠ, 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ ʢʫʣʴʪʫʨ, ʪʘʢʠʭ ʢʘʢ ʛʦʨʦʭʦ-ʦʚʩʷʥʳʝ ʩʤʝʩʠ, 

ʷʚʣʷʝʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʨʘʥʥʝʛʦ ʧʦʣʫʯʝʥʠʷ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʚʦ ʚʨʝʤʝʥʠ ʩʨʦʢʠ ʩʝʚʘ ʠ ʫʙʦʨʢʠ ʜʣʷ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ ʤʦʛʫʪ ʙʳʪʴ 

ʦʧʨʘʚʜʘʥʳ ʠʭ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ. 

ɺ ʦʩʪʘʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʦʚ ʢʦʤʧʦʥʝʥʪʳ ʬʦʨʤʠʨʦʚʘʣʠ ʫʢʦʩʥʫʶ ʤʘʩʩʫ ʟʘ ʧʝʨʠʦʜ ʦʪ 51 

ʜʦ 77 ʜʥʝʡ, ʯʪʦ ʦʙʝʩʧʝʯʠʣʦ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝʤʝʥʥʦʛʦ ʢʣʠʤʘʪʘ ʠ ʥʘʢʦʧʣʝʥʠʝ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʨʘʟʥʳʭ ʢʫʣʴʪʫʨʘʭ ʠ ʩʤʝʩʷʭ. ʕʪʦʪ ʚʨʝʤʝʥʥʦʡ ʜʠʘʧʘʟʦʥ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʛʠʙʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʣʘʥʠʨʦʚʘʥʠʶ ʩʨʦʢʦʚ ʩʙʦʨʘ ʫʨʦʞʘʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʢʦʨʤʦʚ. 

ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʢ ʟʝʣʝʥʦʡ, ʪʘʢ ʠ ʩʫʭʦʡ ʤʘʩʩʳ ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ʚʘʨʠʘʥʪʘʭ 

ʢʫʢʫʨʫʟʳ: ʢʫʢʫʨʫʟʘ + ʛʦʨʦʭ (ʟʝʣʝʥʳʡ ʢʦʨʤ) - ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩʦʩʪʘʚʠʣʘ 455,0 ʮ/ʛʘ, 

ʩʫʭʦʡ ʤʘʩʩʳ - 200,3 ʮ/ʛʘ; ʩʤʝʩʠ ʢʫʢʫʨʫʟʘ+ʧʦʜʩʦʣʥʝʯʥʠʢ (ʩʠʣʦʩ) - 416,0 ʠ 101,5 ʮ/ʛʘ; 

ʢʫʢʫʨʫʟʘ+ʛʦʨʦʭ (ʟʝʣʝʥʳʡ ʢʦʨʤ) - 415,4 ʠ 329,5 ʮ/ʛʘ. 

ʕʪʦ ʩʦʯʝʪʘʥʠʝ ʜʘʣʦ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʭʦʨʦʰʠʝ ʧʠʪʘʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʯʪʦ 

ʜʝʣʘʝʪ ʝʛʦ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ ʢʦʨʤʦʚ.  

 ʅʘʠʤʝʥʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩʨʝʜʠ ʦʜʥʦʣʝʪʥʠʭ ʢʫʣʴʪʫʨ ʩʬʦʨʤʠʨʦʚʘʣʠ 

ʚʘʨʠʘʥʪʳ ʛʦʨʦʭʦ-ʦʚʩʷʥʦʡ ʩʤʝʩʠ 1 (ʟʝʣʝʥʳʡ ʢʦʨʤ), ʛʦʨʦʭʦ-ʦʚʩʷʥʘʷ ʩʤʝʩʴ 3 (ʩʝʥʘʞ), ʛʦʨʦʭʦ-

ʦʚʩʷʥʘʷ ʩʤʝʩʴ 2 (ʟʝʣʝʥʳʡ ʢʦʨʤ) ï 184,0-189,2-224,0 ʮ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʩʨʝʜʠ ʤʥʦʛʦʣʝʪʥʠʭ ʢʫʣʴʪʫʨ ʙʳʣ ʧʦʣʫʯʝʥ ʚ ʚʘʨʠʘʥʪʝ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 1 ʩʨʦʢʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʦʩʪʘʚʠʣ 78,3 ʮ/ʛʘ.  

ɻʦʨʦʭ ʠ ʦʚʝʩ, ʭʦʪʷ ʠ ʷʚʣʷʶʪʩʷ ʭʦʨʦʰʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʜʣʷ ʢʦʨʤʦʚ, ʥʝ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʩʪʦʣʴ ʞʝ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ, ʢʘʢ ʠ ʙʦʣʝʝ ʪʨʝʙʦʚʘʪʝʣʴʥʳʝ ʢʫʣʴʪʫʨʳ, ʥʘʧʨʠʤʝʨ, ʢʫʢʫʨʫʟʘ ʠʣʠ 

ʧʦʜʩʦʣʥʝʯʥʠʢ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʤʘʢʩʠʤʘʣʴʥʳʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʠ ʩʧʦʩʦʙʥʳ 

ʧʨʦʠʟʚʦʜʠʪʴ ʙʦʣʴʰʠʝ ʤʘʩʩʳ ʚ ʪʝʯʝʥʠʝ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ. ʆʜʥʘʢʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʛʦʨʦʭʦ-ʦʚʩʷʥʘʷ ʩʤʝʩʴ ʤʦʞʝʪ ʠʤʝʪʴ ʠ ʜʨʫʛʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʫʣʫʯʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ 

ʧʦʯʚʳ, ʫʣʫʯʰʝʥʠʝ ʢʦʨʤʦʚʳʭ ʢʘʯʝʩʪʚ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʙʳʩʪʨʳʡ ʨʦʩʪ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʨʤʘ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʦʙʱʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ, 

ʚʦʟʤʦʞʥʦ, ʧʦʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʳ, ʪʘʢʠʝ ʢʘʢ ʚʳʙʦʨ 

ʣʫʯʰʠʭ ʩʨʦʢʦʚ ʧʦʩʝʚʘ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʩʦʯʝʪʘʥʠʷ ʢʫʣʴʪʫʨ ʚ ʩʤʝʩʷʭ. 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʳʪʘ, ʚ ʩʨʝʜʥʝʤ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩʦʩʪʘʚʠʣʘ - 264,6 ʮ/ʛʘ, ʩʫʭʦʡ 

- 92,6 ʮ/ʛʘ. 

ʉʫʤʤʘʨʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʢʦʤʧʦʥʝʥʪʦʚ ʩʳʨʴʝʚʦʛʦ ʢʦʥʚʝʡʝʨʘ ʩʦʩʪʘʚʠʣʘ 

3439,7 ʮ/ʛʘ, ʩʝʥʘ ï 1204,2 ʮ/ʛʘ, ʟʝʨʥʦʬʫʨʘʞʘ -  99,0 ʮ/ʛʘ.  

ʕʪʠ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʢʦʨʤʦʚ. ɺʳʩʦʢʘʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʢʦʤʧʦʥʝʥʪʦʚ (ʟʝʣʝʥʘʷ, ʩʝʥʦ, ʟʝʨʥʦʬʫʨʘʞ) ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʢʦʨʤʣʝʥʠʝ ʞʠʚʦʪʥʳʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʤʘʩʩʳ ʛʦʜʘ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ɺ ʩʨʝʜʥʝʤ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩʦʩʪʘʚʠʣʘ 264,6ʮ/ʛʘ, ʚ 

ʧʝʨʝʩʯʝʪʝ ʥʘ ʩʫʭʫʶ ʤʘʩʩʫ ï 92,6 ʮ/ʛʘ.  

ʉʫʤʤʘʨʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʢʦʤʧʦʥʝʥʪʦʚ ʩʳʨʴʝʚʦʛʦ ʢʦʥʚʝʡʝʨʘ ʩʦʩʪʘʚʠʣʘ 

3439,7 ʮ/ʛʘ, ʩʝʥʘ ï 1204,2 ʮ/ʛʘ, ʟʝʨʥʦʬʫʨʘʞʘ -  99,0 ʮ/ʛʘ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʥʝʨʛʦ-ʧʨʦʪʝʠʥʦʚʦʡ ʮʝʥʥʦʩʪʠ ʢʦʨʤʦʚʳʭ 

ʢʫʣʴʪʫʨ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʭʦʜ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʳʙʨʘʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʠ ʠʭ ʩʦʯʝʪʘʥʠʡ. ʊʘʢ, ʜʣʷ ʛʦʨʦʭʦ-ʦʚʩʷʥʦʡ ʩʤʝʩʠ 4 (ʩʝʥʘʞ) ʚʳʭʦʜ 

ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ʩʦʩʪʘʚʠʣ 0,87 ʮ/ʛʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʘʠʤʝʥʴʰʠʤ ʟʥʘʯʝʥʠʝʤ ʩʨʝʜʠ 

ʧʨʠʚʝʜʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʘʷ ʩʤʝʩʴ, ʭʦʪʷ ʠ ʭʦʨʦʰʘ 

ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʩʩʳ, ʠʤʝʝʪ ʙʦʣʝʝ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ. 

 ɺ ʩʨʝʜʥʝʤ ʩʙʦʨ ʧʝʨʝʚʘʨʠʤʦʛʦ ʙʝʣʢʘ ʩʦʩʪʘʚʠʣ 3,5 ʮ/ʛʘ. ʉʙʦʨ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʠʣ 34,0 ʮ/ʛʘ. ʆʙʘ ʵʪʠ ʧʦʢʘʟʘʪʝʣʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʢʦʨʤʦʚʫʶ ʮʝʥʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ 

ʚʳʨʘʱʠʚʘʝʤʳʭ ʢʫʣʴʪʫʨ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʮʠʦʥʘ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʚʦʪʥʳʭ 

ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʠʭ ʟʜʦʨʦʚʴʷ. 

ʉʫʤʤʘʨʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʝʨʝʚʘʨʠʚʘʝʤʦʛʦ ʧʨʦʪʝʠʥʘ ʩʳʨʴʝʚʦʛʦ ʢʦʥʚʝʡʝʨʘ, ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʠʣʘ 50,24 ʮ/ʛʘ, ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ -  468,1 ʮ/ʛʘ, ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ 

- 632,45 ɻɼʞ/ʛʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʦʨʤʦʚ (ʘʥʘʣʠʟʘʪʦʨ FOSS) ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.  

 

ʊʘʙʣʠʮʘ 3 ï ʇʠʪʘʪʝʣʴʥʦʩʪʴ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨʩʳʨʴʝʚʦʛʦ ʢʦʥʚʝʡʝʨʘ ʚ ʫʩʣʦʚʠʷʭ ʣʝʩʦ-ʩʪʝʧʥʦʡ 

ʟʦʥʳ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ, 2024 ʛʦʜ 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ 

ʉʳʨʦʡ 

ʧʨʦʪʝʠʥ, 

ʛ/ʢʛ 

ʇʝʨʝʚʘʨʠʤʳʡ 

ʧʨʦʪʝʠʥ, ʛ/ʢʛ 

ʆʙʤʝʥʥʘʷ 

ʵʥʝʨʛʠʷ, 

ʄɼʞ/ʢʛ 

ʕʂɽ 
ʂʦʨʤʦʚʘʷ 

ʝʜʠʥʠʮʘ 

1 2 3 4 5 6 

ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ (ʙʦʙʦʚʦ- 

ʟʣʘʢʦʚʳʝ) ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ 

(ʟʝʣʝʥʳʡ ʢʦʨʤ) 1 

136,00 88,89 8,28 0,83 0,54 

ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ (ʙʦʙʦʚʦ- 

ʟʣʘʢʦʚʳʝ) ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ 

(ʟʝʣʝʥʳʡ ʢʦʨʤ) 2 

140,00 86,43 8,17 0,81 0,53 

ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ (ʙʦʙʦʚʦ-

ʟʣʘʢʦʚʳʝ) ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ 

(ʟʝʣʝʥʳʡ ʢʦʨʤ) 3 

138,00 84,37 8,22 0,82 0,53 

ɻʦʨʦʭʦ-ʦʚʩʷʥʘʷ ʩʤʝʩʴ 1 (ʟʝʣʝʥʳʡ 

ʢʦʨʤ) 
100,00 51,41 6,28 0,63 0,43 

ɻʦʨʦʭʦ-ʦʚʩʷʥʘʷ ʩʤʝʩʴ 2 (ʟʝʣʝʥʳʡ 

ʢʦʨʤ) 
105,0 55,26 6,45 0,64 0,46 

ɻʦʨʦʭʦ-ʦʚʩʷʥʘʷ ʩʤʝʩʴ 3 (ʟʝʣʝʥʳʡ 

ʢʦʨʤ) 
97,00 51,05 6,40 0,64 0,45 

ɻʦʨʦʭʦ-ʦʚʩʷʥʘʷ ʩʤʝʩʴ 3 (ʩʝʥʘʞ) 45,70 28,10 3,20 0,32 0,28 

ɻʦʨʦʭʦ-ʦʚʩʷʥʘʷ ʩʤʝʩʴ 3 (ʟʝʨʥʦʬʫʨʘʞ) 158,00 129,40 9,60 0,90 1,07 

ʉʫʜʘʥʩʢʘʷ ʪʨʘʚʘ+ʛʦʨʦʭ (ʟʝʣʝʥʳʡ 

ʢʦʨʤ) 
106,00 55,20 6,79 0,68 0,44 
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1 2 3 4 5 6 

ʗʯʤʝʥʴ+ʛʦʨʦʭ (ʟʝʨʥʦʬʫʨʘʞ) 160,4 130,2 9,90 0,10 1,16 

ʂʫʢʫʨʫʟʘ+ʛʦʨʦʭ (ʟʝʣʝʥʳʡ ʢʦʨʤ) 60,00 35,19 7,08 0,71 0,46 

ʂʫʢʫʨʫʟʘ+ʛʦʨʦʭ (ʟʝʨʥʦʬʫʨʘʞ) 150,2 120,4 10,5 0,10 1,22 

ʂʫʢʫʨʫʟʘ+ʧʦʜʩʦʣʥʝʯʥʠʢ (ʟʝʣʝʥʳʡ 

ʢʦʨʤ) 
62,00 30,39 7,34 0,73 0,47 

ʂʫʢʫʨʫʟʘ+ʧʦʜʩʦʣʥʝʯʥʠʢ (ʩʠʣʦʩ) 136,00 65,12 5,02 0,50 0,43 

ʈʘʧʩ ʷʨʦʚʦʡ 1 (ʟʝʣʝʥʳʡ ʢʦʨʤ) 34,3 28,48 2,25 0,27 0,17 

ʈʘʧʩ ʷʨʦʚʦʡ 2 (ʟʝʣʝʥʳʡ ʢʦʨʤ) 24,8 20,04 1,76 0,16 0,12 

 

ɿʘʢʣʶʯʝʥʠʝ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʳʨʴʝʚʳʭ ʢʦʥʚʝʡʝʨʦʚ ʙʳʣʠ ʪʱʘʪʝʣʴʥʦ ʧʦʜʦʙʨʘʥʳ 

ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ ʩʝʚʘ ʢʫʣʴʪʫʨ ʠ ʠʭ ʩʤʝʩʝʡ, ʯʪʦ ʧʦʚʳʩʠʣʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʢʘʯʝʩʪʚʝʥʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʢʦʨʤʦʚʦʡ ʙʘʟʳ. ʇʦʜʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ ʢʫʣʴʪʫʨ ʠ ʩʨʦʢʦʚ ʩʝʚʘ, ʠ ʭʦʨʦʰʠʝ 

ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʢʫʣʴʪʫʨ ʦʙʝʩʧʝʯʠʣʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʉʫʤʤʘʨʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʢʦʤʧʦʥʝʥʪʦʚ ʩʳʨʴʝʚʦʛʦ ʢʦʥʚʝʡʝʨʘ 

ʩʦʩʪʘʚʠʣʘ 1571,2 ʮ/ʛʘ, ʩʝʥʘ ï 533,2 ʮ/ʛʘ, ʟʝʨʥʦʬʫʨʘʞʘ -  78,0 ʮ/ʛʘ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʙʨʘʥʥʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʳʨʴʝʚʳʭ ʢʦʥʚʝʡʝʨʦʚ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʠ ʧʠʪʘʪʝʣʴʥʳʝ ʢʦʨʤʘ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʥʝʨʛʦ-ʧʨʦʪʝʠʥʦʚʦʡ ʮʝʥʥʦʩʪʠ ʢʦʨʤʦʚʳʭ 

ʢʫʣʴʪʫʨ ʩʳʨʴʝʚʦʛʦ ʢʦʥʚʝʡʝʨʘ ʩʫʤʤʘʨʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ʢʦʤʧʦʥʝʥʪʦʚ 

ʩʦʩʪʘʚʠʣʘ 50,24 ʮ/ʛʘ, ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ -  468,1 ʮ/ʛʘ, ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ - 632,45 ɻɼʞ/ʛʘ.  
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ʊתʁɯʅ 

ʄʘץʘʣʘʜʘ ʞʦסʘʨʳ ᴇʥʽʤ ʘʣʫʜʳ ʞᴅʥʝ ʞʝʤʰᴇʧ ʘʣץʘʧʪʘʨʳʥʳש ʪʠʽʤʜʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ 

ʞʘסʜʘʡʣʘʨסʘ ʙʘʩʘ ʥʘʟʘʨ ʘʫʜʘʨʘ ʦʪʳʨʳʧ, ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʥʳש ʦʨʤʘʥʜʳ ʜʘʣʘ ʘʡʤʘסʳʥʜʘ 

ᴇʥʽʤʜʽʣʽʢʪʽש ʞʦסʘʨʳ ᴇʥʜʽʨʽʩʪʽʢ-ʩʘʧʘʣʳץ ᴅʣʝʫʝʪʽ ʙʘʨ ʰʠʢʽʟʘʪ ʢʦʥʚʝʡʝʨʣʝʨʽʥ ᴅʟʽʨʣʝʫʜʽ ʩʠʧʘʪʪʘʫ 

ʢʝʣʪʽʨʽʣʝʜʽ. 2023-2024 ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘ çʉʝʨʚʠʩ-ɾɸʈʉè ɾʐʉ-ʜʝ (פʳʟʳʣʞʘʨ ʘʫʜʘʥʳ, ʉפʆ) 

ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʙʘʨʳʩʳʥʜʘ ʙʠʦʣʦʛʠʷʣʳץ ᴅʣʝʫʝʪʽ ʞʦסʘʨʳ ʙײʨʰʘץ, ʩײʣʳ, ʘʨʧʘ, ʩʫʜʘʥ ʰᴇʙʽ, 

ʞװʛʝʨʽ, ʢװʥʙʘסʳʩ ʞᴅʥʝ ʨʘʧʩ ʩʠʷץʪʳ ᴅʨʪװʨʣʽ ʞʝʤʰᴇʧ ʜʘץʳʣʜʘʨʳ ʟʝʨʪʪʝʣʜʽ. ɼʘץʳʣʜʘʨ ʤʝʥ 

 ץʘסʨײץ ʣ ʞʘʩʳʣ ʞᴅʥʝײʘ ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʳʣʜʳ, ʙסʪʘʡʣʘʥʜʳʨʫשʦʩʧʘʣʘʨʜʳ ʩʝʙʫ ʤʝʨʟʽʤʜʝʨʽʥ ʦץ

ʤʘʩʩʘʥʳש ʞʘץʩʳ ᴇʥʽʤʜʽʣʽʛʽʤʝʥ סʘʥʘ ʝʤʝʩ, ʩʦʥʜʘʡ-ʘץ ʙװʢʽʣ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝש ʽʰʽʥʜʝ ɯפʄ-ʜ ̔

ʞʘʩʳʣ ʘʟʳץʧʝʥ װʟʜʽʢʩʽʟ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʝʥ ʢᴇʨʽʥʽʩ ʪʘʧʪʳ. ᴆʥʽʤʜʽʣʽʢʪʽש ʝש ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

ʞװʛʝʨʽʥʽש ʙʘʩץʘ ʜʘץʳʣʜʘʨʤʝʥ ץʦʩʧʘʩʳʥʜʘ ʙʘʡץʘʣʘʜʳ: ʞװʛʝʨʽ + ʙײʨʰʘץ (ʞʘʩʳʣ ʞʝʤʰᴇʧ) - 415,4 

ʞᴅʥʝ 329,5 ʮ/ʛʘ, ʞװʛʝʨʽ + ʢװʥʙʘסʳʩ (ʩװʨʣʝʤ) - 416,0 ʞᴅʥʝ 101,5 ʮ/ʛʘ, ʩʦʥʜʘʡ-ʘץ ʞװʛʝʨʽ + ʢװʥʙʘסʳʩ 

(ʞʘʩʳʣ ʞʝʤʰᴇʧ) - 455,0 ʞᴅʥʝ 200,3 ʮ/ʛʘ. 

ʉʽשʽʨʽʣʝʪʽʥ ʧʨʦʪʝʠʥʥʽש, ʘʟʳץʪʳץ ʙʽʨʣʽʢʪʝʨʜʽש ʞᴅʥʝ ʘʣʤʘʩʫ ʵʥʝʨʛʠʷʩʳʥʳש ʞʠʳʥʪʳץ 

ᴇʥʽʤʜʽʣʽʛʽ ʪʠʽʩʽʥʰʝ 50,24 ʮ/ʛʘ, 468,1 ʮ/ʛʘ ʞᴅʥʝ 632,45 ɻɼʞ/ʛʘ ײץʨʘʜʳ. ʆʩʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ 

 שʘʧʪʘʨʳʥʳץʘ ʞᴅʥʝ ʞʝʤʰᴇʧ ʘʣסʘʣʳʧʪʘʩʪʳʨʫץ ʳʩʳʥסʘʨʳ ʰᴇʧ ʞʘʤʳʣסʦʣʜʘʥʫ ᴇʥʽʤʜʽʣʽʛʽ ʞʦץ

ʪʠʽʤʜʽʣʽʛʽʥ ʝʜᴅʫʽʨ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʙײʣ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʞʘסʜʘʡʳʥʜʘ ʘʫʳʣ 

ʰʘʨʫʘʰʳʣʳסʳ װʰʽʥ ʝʨʝʢʰʝ ʤʘשʳʟʜʳ. 
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ʆʇʊʀʄʀɿɸʎʀʗ ʆɹʈɸɹʆʊʂʀ ʇʆʏɺʓ ɼʃʗ ʇʆɺʓʐɽʅʀʗ ɺʃɸɻʆʉɹɽʈɽɾɽʅʀʗ, 

ʉʊʈʋʂʊʋʈʓ ʀ ʋʈʆɾɸʁʅʆʉʊʀ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ʂʋʃʔʊʋʈ 

OPTIMIZATION OF TILLAGE FOR IMPROVING MOISTURE CONSERVATION, SOIL 

STRUCTURE, AND CROP YIELD  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʫʩʣʦʚʠʷʭ ʙʦʛʘʨʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʶʛʦ-ʚʦʩʪʦʢʘ ʂʘʟʘʭʩʪʘʥʘ ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ 

ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʫʧʨʘʚʣʝʥʠʝ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʧʦʯʚʳ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦʡ (ʚʩʧʘʰʢʘ ʥʘ 20ï22 ʩʤ), ʤʠʥʠʤʘʣʴʥʦʡ 

(ʦʙʨʘʙʦʪʢʘ ʥʘ 8ï10 ʩʤ) ʠ ʥʫʣʝʚʦʡ (No-Till) ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ, 

ʧʣʦʪʥʦʩʪʴ, ʩʪʨʫʢʪʫʨʥʦ-ʘʛʨʝʛʘʪʥʳʡ ʩʦʩʪʘʚ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. ʈʝʟʫʣʴʪʘʪʳ 

ʜʚʫʭʣʝʪʥʠʭ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʘʷ ʠ ʥʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʥʦʤʫ ʥʘʢʦʧʣʝʥʠʶ ʚʣʘʛʠ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʧʦʯʚʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʚʩʧʘʰʢʦʡ. ɺ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʛʦ ʫʚʣʘʞʥʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʘʷ ʚʣʘʛʘ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʝ ʩʦʩʪʘʚʠʣʘ 132,3ï157,0 ʤʤ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʚʩʧʘʰʢʝ ï 127,8ï146,4 ʤʤ, ʘ ʧʨʠ ʥʫʣʝʚʦʡ 

ʦʙʨʘʙʦʪʢʝ ï 122,2ï140,8 ʤʤ. ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚʩʣʝʜʩʪʚʠʝ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ 

ʟʘʧʘʩʳ ʚʣʘʛʠ ʩʥʠʞʘʣʠʩʴ, ʧʨʠʯʝʤ ʥʘʠʤʝʥʴʰʠʝ ʧʦʪʝʨʠ ʦʪʤʝʯʝʥʳ ʧʨʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ. 

ʇʣʦʪʥʦʩʪʴ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʦʙʨʘʙʦʪʢʠ: ʚʝʩʥʦʡ ʧʦʯʚʘ 

ʥʘʭʦʜʠʣʘʩʴ ʚ ʨʳʭʣʦʤ ʩʦʩʪʦʷʥʠʠ (1,17ï1,22 ʛ/ʩʤį), ʘ ʢ ʫʙʦʨʢʝ ʫʨʦʞʘʷ ʫʚʝʣʠʯʠʚʘʣʘʩʴ (1,29ï 

1,32 ʛ/ʩʤį), ʦʩʦʙʝʥʥʦ ʧʨʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ. ʉʪʨʫʢʪʫʨʥʦ-ʘʛʨʝʛʘʪʥʳʡ ʩʦʩʪʘʚ ʧʦʯʚʳ ʪʘʢʞʝ 

ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʝʣ ʦʪ ʤʝʪʦʜʘ ʦʙʨʘʙʦʪʢʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʳ ʚ ʪʝʯʝʥʠʝ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʦʣʷ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ (0,25ï10 ʤʤ) 

ʦʪʤʝʯʝʥʘ ʧʨʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʜ ʧʦʩʝʚʘʤʠ ʩʘʬʣʦʨʘ, ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʠ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ (69ï
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71%), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʭʦʨʦʰʝʤ ʘʛʨʝʛʘʪʥʦʤ ʩʦʩʪʘʚʝ ʧʦʯʚʳ. ɸʥʘʣʠʟ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʤʠʥʠʤʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠʚʳʩʰʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʨʥʦʚʳʭ ʠ 

ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. ɺ ʩʨʝʜʥʝʤ ʟʘ ʜʚʘ ʛʦʜʘ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʥʘ ʧʦʩʝʚʘʭ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ (2,42 ʪ/ʛʘ), ʛʦʨʦʭʘ ʠ ʩʘʬʣʦʨʘ, ʪʦʛʜʘ 

ʢʘʢ ʥʘʠʤʝʥʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ (0,67 ʪ/ʛʘ) ʦʪʤʝʯʝʥʘ ʧʨʠ ʚʩʧʘʰʢʝ ʧʦʜ ʩʫʜʘʥʩʢʫʶ ʪʨʘʚʫ. ɺ ʮʝʣʦʤ, 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʥʫʣʝʚʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʧʦʜʜʝʨʞʘʥʠʷ ʫʩʪʦʡʯʠʚʦʡ 

ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ ʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ʶʛʦ-ʚʦʩʪʦʢʘ ʂʘʟʘʭʩʪʘʥʘ. 

 

ANNOTATION  

In the rainfed agriculture conditions of southeastern Kazakhstan, the rational use of soil and 

climatic resources, particularly the management of soil water-physical properties, is a crucial factor in 

increasing crop yields. This study examines the effects of traditional (plowing to 20ï22 cm), minimal 

(tillage to 8ï10 cm), and zero (No-Till) tillage on productive moisture content, soil density, structural-

aggregate composition, and yields of various crops. Two-year field research results indicate that minimal 

and zero tillage contribute to higher moisture accumulation in the upper soil layer compared to 

traditional plowing. During spring moisture replenishment, productive moisture under minimal tillage 

was 132.3ï157.0 mm, while under plowing it was 127.8ï146.4 mm, and under zero tillage, 122.2ï 

140.8 mm. In the summer period, due to insufficient precipitation, moisture reserves decreased, with the 

least losses observed under zero tillage. The density of the arable layer varied depending on the tillage 

method: in spring, the soil was in a loose state (1.17ï1.22 g/cmį), increasing by harvest time (1.29ï 

1.32 g/cmį), especially under zero tillage. The structural-aggregate composition of the soil also 

significantly depended on the tillage method, ensuring optimal soil condition during the growing season. 

The maximum proportion of agronomically valuable aggregates (0.25ï10 mm) was noted under zero 

tillage in crops of safflower, spring barley, and Sudan grass (69ï71%), indicating good soil aggregate 

composition. Yield analysis showed that minimal tillage ensures the highest productivity of grain and 

oilseed crops. On average over two years, the highest yield was recorded under minimal tillage in spring 

barley crops (2.42 t/ha), peas, and safflower, while the lowest yield (0.67 t/ha) was noted under plowing 

for Sudan grass. Overall, the study results confirm the feasibility of applying minimal and zero tillage 

to improve moisture retention capacity, maintain stable soil structure, and increase yields in the arid 

conditions of southeastern Kazakhstan. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʟʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʤʠʥʠʤʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʥʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ, 

ʧʦʯʚʝʥʥʘʷ ʚʣʘʛʘ, ʚʦʜʦʧʨʦʯʥʳʝ ʘʛʨʝʛʘʪʳ, ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ, ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʳ, ʘʛʨʦʥʦʤʠʯʝʩʢʠ 

ʮʝʥʥʳʝ ʘʛʨʝʛʘʪʳ, ʫʨʦʞʘʡʥʦʩʪʴ, ʙʦʛʘʨʥʦʝ ʟʝʤʣʝʜʝʣʠʝ, ʟʘʩʫʰʣʠʚʳʝ ʫʩʣʦʚʠʷ, ʷʨʦʚʦʡ ʷʯʤʝʥʴ, 

ʛʦʨʦʭ, ʩʘʬʣʦʨ, ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ. 

Key words: no-till, minimal tillage, zero tillage, soil moisture, water-stable aggregates, soil 

density, soil structure, agronomically valuable aggregates, yield, rainfed agriculture, arid conditions, 

spring barley, peas, safflower, Sudan grass. 

 

ɺʚʝʜʝʥʠʝ. ʉʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʠ ʫʭʫʜʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚ [1] ʥʘʧʨʷʤʫʶ 

ʚʣʠʷʝʪ ʥʘ ʨʦʩʪ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʟʤʝʥʝʥʠʝ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʧʨʦʷʚʣʷʶʱʝʝʩʷ ʚ ʥʝʨʘʚʥʦʤʝʨʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʦʩʘʜʢʦʚ ʠ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʩʫʪʦʯʥʳʭ ʧʝʨʝʧʘʜʘʭ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ COϜ ʚ 
ʘʪʤʦʩʬʝʨʝ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʩʦʭʨʘʥʝʥʠʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʥʦ ʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʝʤʳʭ 

ʢʫʣʴʪʫʨ [2]. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʣʦʜʦʨʦʜʠʝʤ ʧʦʯʚ ʥʝʦʙʭʦʜʠʤʦ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʧʦʯʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʢʣʶʯʘʷ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ.  

ʕʪʦʪ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʧʨʠʝʤ ʠʛʨʘʝʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʦʜʥʦʛʦ ʠ 

ʚʦʟʜʫʰʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚʳ, ʘ ʪʘʢʞʝ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʨʘʩʪʝʥʠʡ ʜʦʩʪʫʧʥʳʤʠ ʧʠʪʘʪʝʣʴʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʧʨʷʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [3]. 

ʉʨʝʜʠ ʚʘʞʥʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʦʜʦʨʦʜʠʷ ʚʳʜʝʣʷʶʪʩʷ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ, 

ʚʢʣʶʯʘʷ ʧʣʦʪʥʦʩʪʴ, ʩʪʨʫʢʪʫʨʥʦ-ʘʛʨʝʛʘʪʥʳʡ ʩʦʩʪʘʚ ʠ ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. ʕʪʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʢʘʟʳʚʘʶʪ ʢʘʢ ʧʨʷʤʦʝ, ʪʘʢ ʠ ʢʦʩʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ ʨʘʩʪʝʥʠʡ, ʘ ʥʘʠʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʠʭ ʨʘʟʚʠʪʠʷ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʧʦʯʚʘʭ ʩʦ ʩʨʝʜʥʠʤ 
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ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ [4]. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʘʛʨʘʨʥʦʛʦ 

ʩʝʢʪʦʨʘ ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʠʟʘʮʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʨʘʮʠʦʥʘʣʴʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʧʦʚʳʰʝʥʠʝ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʆʧʪʠʤʠʟʘʮʠʷ ʤʝʪʦʜʦʚ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ, ʥʦ ʠ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʪʨʫʜʘ ʠ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʦʯʚʦʟʘʱʠʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʤʠʥʠʤʘʣʴʥʘʷ ʠ ʥʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ, ʢʘʢ 

ʘʣʴʪʝʨʥʘʪʠʚʫ ʪʨʘʜʠʮʠʦʥʥʦʡ ʚʩʧʘʰʢʝ [5]. ʕʪʠ ʤʝʪʦʜʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʭʨʘʥʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʟʘ 

ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʫʣʫʯʰʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ, ʧʦʚʳʰʝʥʠʷ ʝʝ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ [6]. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʢʦʥʦʤʠʶ 

ʨʝʩʫʨʩʦʚ ʠ ʧʦʚʳʰʘʶʪ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [7]. ʅʝʩʤʦʪʨʷ ʥʘ 

ʠʤʝʶʱʠʝʩʷ ʥʘʫʯʥʳʝ ʜʘʥʥʳʝ, ʩʨʝʜʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʝʪ ʝʜʠʥʦʛʦ ʤʥʝʥʠʷ ʦ ʧʨʝʠʤʫʱʝʩʪʚʘʭ 

ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʚʩʧʘʰʢʦʡ. ɼʣʷ ʠʭ 

ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ 

ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʢʦʥʢʨʝʪʥʳʭ ʨʝʛʠʦʥʦʚ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʯʚ ʦʩʪʘʝʪʩʷ ʚʘʞʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʭ ʧʣʦʜʦʨʦʜʠʷ. ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʝʝ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʚʢʣʶʯʘʷ ʧʣʦʪʥʦʩʪʴ, 

ʟʘʧʘʩʳ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʘʛʨʝʛʘʪʥʳʡ ʩʦʩʪʘʚ, ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʦʡ ʟʦʥʳ ʶʛʦ-

ʚʦʩʪʦʢʘ ʂʘʟʘʭʩʪʘʥʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʨʘʟʥʳʭ ʩʧʦʩʦʙʦʚ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʨʦʚʝʜʝʥʳ ʥʘ ʦʧʳʪʥʦ-ʧʦʢʘʟʘʪʝʣʴʥʦʤ ʧʦʣʝ ɸʛʨʦʧʘʨʢʘ ʂʘʩʢʝʣʝʥ (43Á17'12.48"N, 

76Á41'48.48"E) ʚ ʫʩʣʦʚʠʷʭ ʙʦʛʘʨʳ ʶʛʦ-ʚʦʩʪʦʢʘ ʂʘʟʘʭʩʪʘʥʘ (ʨʠʩʫʥʦʢ 1). ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʫʦʙʝʩʧʝʯʝʥʥʦʡ ʙʦʛʘʨʳ ʶʛʦ-ʚʦʩʪʦʢʘ ʂʘʟʘʭʩʪʘʥʘ ʩʣʫʞʠʣʠ ï ʩʧʦʩʦʙʳ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ (ʚʩʧʘʰʢʘ ʥʘ ʛʣʫʙʠʥʫ 20-22 ʩʤ, ʤʠʥʠʤʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʥʘ ʛʣʫʙʠʥʫ 8-10 ʩʤ ʠ ʥʫʣʝʚʘʷ 

ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ) ʠ ʢʫʣʴʪʫʨʳ - ʷʨʦʚʦʡ ʷʯʤʝʥʴ (ʩʦʨʪ ʉʳʤʙʘʪ), ʛʦʨʦʭ (ʩʦʨʪ ɾʘʩʳʣʘʡ), ʩʘʬʣʦʨ 

(ʩʦʨʪ ʅʠʢʘ 80) ʠ ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ (ʂʘʟʘʭʩʪʘʥʩʢʘʷ 3). ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʧʦ ʪʨʝʤ 

ʩʧʦʩʦʙʘʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ, ʨʘʟʤʝʱʝʥʠʝ ʜʝʣʷʥʦʢ ï ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ. 

ʇʦʩʝʚ ʠʟʫʯʘʝʤʳʭ ʢʫʣʴʪʫʨ ʧʨʦʚʝʜʝʥ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʤʘʨʪʘ ʩʝʷʣʢʦʡ ʧʨʷʤʦʛʦ ʧʦʩʝʚʘ Vence Tudo-

7500 (ɹʨʘʟʠʣʠʷ) ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʚʥʝʩʝʥʠʝʤ ʚ ʨʷʜʢʠ 100 ʢʛ ʘʤʤʦʬʦʩʘ, ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 

ʩʦʩʪʘʚʣʷʣ 750 ʤ2.  

ʉʨʘʟʫ ʧʦʩʣʝ ʧʦʩʝʚʘ ʥʘ ʧʦʩʝʚʘʭ ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʨʦʪʠʚ ʚʩʝʭ ʚʠʜʦʚ 

ʩʦʨʥʷʢʦʚ ʧʨʦʚʝʜʝʥʘ ʭʠʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʩ ʛʣʠʬʦʩʘʪʦʩʦʜʝʨʞʘʱʠʤ ʛʝʨʙʠʮʠʜʦʤ ʠʟ ʨʘʩʯʝʪʘ  

3 ʣ/ʛʘ. ʇʨʦʪʠʚ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʥʘ ʧʦʩʝʚʘʭ ʩʘʬʣʦʨʘ ʜʦ ʚʩʭʦʜʦʚ  

ʦʙʨʘʙʦʪʘʥ ʛʝʨʙʠʮʠʜʦʤ ɼʫʘʣ ʛʦʣʜ- 1,5 ʣ/ʛʘ, ʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʥʘ ʧʦʩʝʚʘʭ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ 

ʛʝʨʙʠʮʠʜʦʤ ʕʬʠʨ ʇʨʝʤʠʫʤ ï 0,5 ʣ/ʛʘ ʚ ʙʘʢʦʚʦʡ ʩʤʝʩʠ ʩʦ ʩʪʠʤʫʣʷʪʦʦʤ ʨʦʩʪʘ ɹʝʨʝʩ 8 ï 0,5 ʣ/ʛʘ, 

ʥʘ ʧʦʩʝʚʘʭ ʛʦʨʦʭʘ  ʛʝʨʙʠʮʠʜʦʤ ɹʘʟʘʛʨʘʥʦʤ - 3 ʣ/ʛʘ, ʥʘ ʣʴʥʝ ʤʘʩʣʠʯʥʦʡ ʛʝʨʙʠʮʠʜʦʤ ɻʝʨʙʠʪʦʢʩ ï  

1 ʣ/ʛʘ, ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ʛʝʨʙʠʮʠʜʦʤ ɹʘʣʝʨʠʥʘ ï 0,4 ʣ/ʛʘ. ʇʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ 

ʧʨʦʚʝʜʝʥʘ ʧʦʜʢʦʨʤʢʘ ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʦʡ ʜʦʟʦʡ 150 ʢʛ ʥʘ ʛʝʢʪʘʨ.  

 

ʈʠʩʫʥʦʢ 1 ï  ʄʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ 
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ʆʧʠʩʘʥʠʝ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʖʛʦ-ʚʦʩʪʦʢ ʂʘʟʘʭʩʪʘʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʫʚʣʘʞʥʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʳ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʩʫʤʤʘʨʥʦʡ 

ʨʘʜʠʘʮʠʠ ʠ ʛʦʜʦʚʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʙʦʛʘʨʥʳʝ ʟʝʤʣʠ ʨʝʛʠʦʥʘ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʠʠ: ʩ ʥʠʟʢʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʚʣʘʛʦʡ (ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ 200ï280 ʤʤ), ʩʨʝʜʥʝʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ (280ï400 ʤʤ) ʠ ʚʳʩʦʢʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ 

(ʙʦʣʝʝ 400 ʤʤ). ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʘʷ ʧʣʦʱʘʜʴ (64%) ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʟʝʤʣʠ ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ 

ʫʚʣʘʞʥʝʥʠʝʤ, ʪʦʛʜʘ ʢʘʢ ʫʯʘʩʪʢʠ ʩ ʫʤʝʨʝʥʥʳʤ ʠ ʜʦʩʪʘʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʠʷ 

ʩʦʩʪʘʚʣʷʶʪ 26% ʠ 10% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [8]. ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʮʝʥʢʫ 

ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʚʢʣʶʯʘʷ ʥʫʣʝʚʫʶ ʪʝʭʥʦʣʦʛʠʶ, ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ 

ʙʦʛʘʨʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʚ ʧʝʨʠʦʜ 2021ï2023 ʛʦʜʦʚ. ʆʧʳʪʥʳʝ ʨʘʙʦʪʳ 

ʚʳʧʦʣʥʷʣʠʩʴ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʧʦʣʝ ɸʛʨʦʧʘʨʢʘ çʂʘʩʢʝʣʝʥè, ʧʨʠʥʘʜʣʝʞʘʱʝʛʦ ʂʘʟʘʭʩʢʦʤʫ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤʫ ʠʥʩʪʠʪʫʪʫ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. ʇʦʯʚʳ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʫʯʘʩʪʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʤʠ ʪʠʧʘʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ 

2,09%, ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʱʝʣʦʯʥʦ-ʛʠʜʨʦʣʠʟʫʝʤʦʛʦ ʘʟʦʪʘ (85 ʤʛ/ʢʛ), ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʬʦʩʬʦʨʘ (64,7 ʤʛ/ʢʛ) ʠ ʢʘʣʠʷ (459 ʤʛ/ʢʛ). ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʠʤʝʥʷʣʘʩʴ ʩʠʩʪʝʤʘ 

ʫʜʦʙʨʝʥʠʡ ʩ ʚʥʝʩʝʥʠʝʤ ʘʟʦʪʥʦ-ʬʦʩʬʦʨʥʳʭ ʩʦʩʪʘʚʦʚ ʚ ʜʦʟʠʨʦʚʢʝ N35P50. ʌʦʩʬʦʨʥʳʝ ʫʜʦʙʨʝʥʠʷ 

(ʘʤʤʦʬʦʩ) ʚʥʦʩʠʣʠ ʚ ʢʦʣʠʯʝʩʪʚʝ P50 ʚʦ ʚʨʝʤʷ ʩʝʚʘ, ʪʦʛʜʘ ʢʘʢ ʘʟʦʪʥʳʝ (N35) ʜʦʙʘʚʣʷʣʠ ʚʝʩʥʦʡ 

ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʣʠ ʢʦʤʧʣʝʢʩ ʧʦʣʝʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʘʥʘʣʠʟʦʚ. ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʯʚ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʘʢʢʨʝʜʠʪʦʚʘʥʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʘʛʨʦʭʠʤʠʠ ʂʘʟʘʭʩʢʦʛʦ ʅʀʀ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. 

ʇʦʣʝʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʥʘʙʣʶʜʝʥʠʷ ʠ ʫʯʝʪ ʜʘʥʥʳʭ ʚʳʧʦʣʥʷʣʠʩʴ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ  

ɹ.ɸ. ɼʦʩʧʝʭʦʚʘ [10], ʘ ʘʥʘʣʠʟ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʯʚʳ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ ʅ.ɸ. ʂʘʯʠʥʩʢʦʛʦ [11]. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʢʣʶʯʘʣ 

ʜʚʫʭʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ (ANOVA) ʚʘʨʠʘʥʪʦʚ ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʘ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʩʯʠʪʘʣʠʩʴ ʟʥʘʯʠʤʳʤʠ ʧʨʠ p<0,005. 

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ . ʆʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʩʘʜʢʦʚ ʷʚʣʷʝʪʩʷ 

ʠʭ ʤʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʠ ʤʠʥʠʤʘʣʴʥʘʷ ï ʚ ʣʝʪʥʠʡ. ɺ ʟʠʤʥʠʝ ʤʝʩʷʮʳ 

ʚʳʧʘʜʘʝʪ ʦʪ 15 ʜʦ 25% ʛʦʜʦʚʦʡ ʥʦʨʤʳ ʦʩʘʜʢʦʚ, ʪʦʛʜʘ ʢʘʢ ʥʘ ʣʝʪʥʠʡ ʠ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜʳ 

ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʤʝʨʥʦ ʧʦ 20%. ʂ ʥʘʯʘʣʫ ʚʝʩʝʥʥʠʭ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʚ ʧʦʯʚʝ ʬʦʨʤʠʨʫʶʪʩʷ 

ʥʘʠʙʦʣʴʰʠʝ ʟʘʧʘʩʳ ʚʣʘʛʠ. ɺʝʩʥʘ ʦʪʣʠʯʘʝʪʩʷ ʥʝʩʪʘʙʠʣʴʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʩ ʯʘʩʪʳʤʠ 

ʚʦʟʚʨʘʪʘʤʠ ʭʦʣʦʜʦʚ, ʪʦʛʜʘ ʢʘʢ ʦʩʝʥʴ ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʧʣʘʷ. ʃʝʪʦʤ 

ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʤʦʞʝʪ ʩʥʠʞʘʪʴʩʷ ʜʦ 30ï34%. ɺʳʩʦʢʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʥʠʟʢʦʡ ʚʣʘʞʥʦʩʪʴʶ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʥʪʝʥʩʠʚʥʦʤʫ ʠʩʧʘʨʝʥʠʶ ʚʣʘʛʠ, 

ʘʢʪʠʚʥʦʡ ʪʨʘʥʩʧʠʨʘʮʠʠ ʫ ʨʘʩʪʝʥʠʡ ʠ ʠʩʩʫʰʝʥʠʶ ʧʦʯʚʳ. ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 2021 ʛʦʜʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʩʨʝʜʥʠʭ ʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ ʠ ʧʨʦʷʚʣʷʣʠʩʴ ʚ ʠʭ ʙʦʣʴʰʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ (ʪʘʙʣʠʮʘ 1). ɺʝʩʥʘ 2021 ʛʦʜʘ ʙʳʣʘ ʙʦʣʝʝ ʪʝʧʣʦʡ ʠ ʚʣʘʞʥʦʡ ï ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ 

ʧʨʝʚʳʩʠʣʦ ʤʥʦʛʦʣʝʪʥʶʶ ʥʦʨʤʫ ʥʘ 88,9 ʤʤ, ʘ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʨʪʘ ʙʳʣʘ ʥʘ 3,4 ÁC ʚʳʰʝ 

ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ. ɹʣʘʛʦʜʘʨʷ ʤʘʨʪʦʚʩʢʠʤ ʦʩʘʜʢʘʤ ʚ ʧʦʯʚʝ ʥʘʢʦʧʠʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʣʘʛʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʣʦ ʜʨʫʞʥʳʝ ʚʩʭʦʜʳ ʠʟʫʯʘʝʤʳʭ ʢʫʣʴʪʫʨ. ʃʝʪʦ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʘʚʛʫʩʪʘ, 

ʦʢʘʟʘʣʦʩʴ ʞʘʨʯʝ ʩʨʝʜʥʠʭ ʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ ʥʘ 1,9ï2,7 ÁC, ʘ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʙʳʣʦ ʥʠʞʝ 

ʥʦʨʤʳ ʥʘ 30,8 ʤʤ. ʇʦ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʙʳʣ ʟʘʩʫʰʣʠʚʳʤ 

ʠ ʞʘʨʢʠʤ, ʯʪʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʨʦʩʪʝ ʠ ʨʘʟʚʠʪʠʠ ʨʘʩʪʝʥʠʡ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʥʘ ʠʭ ʫʨʦʞʘʡʥʦʩʪʠ. 

ɺ 2022 ʛʦʜʫ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʙʳʣʠ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ. 

ɺʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʦʪʣʠʯʘʣʩʷ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʴʶ (ʦʩʘʜʢʦʚ ʚʳʧʘʣʦ ʥʘ 193,9 ʤʤ ʙʦʣʴʰʝ 

ʥʦʨʤʳ) ʠ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ. ɼʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʤʘʨʪʝ ʠ ʘʧʨʝʣʝ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʥʘʢʦʧʣʝʥʠʶ ʚʣʘʛʠ ʚ ʧʦʯʚʝ, ʯʪʦ ʦʙʝʩʧʝʯʠʣʦ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʨʫʞʥʳʭ ʚʩʭʦʜʦʚ. ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʫʚʣʘʞʥʝʥʠʝ ʚ ʤʘʝ 

ʧʦʜʜʝʨʞʘʣʦ ʜʘʣʴʥʝʡʰʠʡ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʢʫʣʴʪʫʨ. ʃʝʪʥʠʝ ʤʝʩʷʮʳ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʘʚʛʫʩʪʘ) 

ʪʘʢʞʝ ʦʢʘʟʘʣʠʩʴ ʪʝʧʣʝʝ ʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ ʥʘ 2,4ï3,1 ÁC, ʘ ʦʩʘʜʢʦʚ ʚʳʧʘʣʦ ʥʘ 56,7 ʤʤ ʤʝʥʴʰʝ 

ʥʦʨʤʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʝʬʠʮʠʪʝ ʚʣʘʛʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʙʱʠʡ ʟʘʩʫʰʣʠʚʳʡ ʠ ʞʘʨʢʠʡ 

ʭʘʨʘʢʪʝʨ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ, ʥʘʢʦʧʣʝʥʥʘʷ ʚʝʩʥʦʡ ʚʣʘʛʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʘʣʘʩʴ ʥʘ ʫʨʦʞʘʡʥʦʩʪʠ 

ʠʟʫʯʘʝʤʳʭ ʢʫʣʴʪʫʨ. 



______                                         _________     Ȧəɡɑ ɞɆɖəɆɞɡɑɡӽɡ ӽɡɑɡɒɊɆɖɡ 
 

90 

 

ʊʘʙʣʠʮʘ  1  ï   ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ (ʦʩʘʜʢʠ ʠ ʪʝʤʧʝʨʘʪʫʨʘ) ʚ ɸʣʤʘʣʳʙʘʢ ʟʘ ʷʥʚʘʨʴï

ʩʝʥʪʷʙʨʴ 2021ï2023 ʛʛ. 

ʄʝʩʷʮ ɼʝʢʘʜʘ 

ʆʩʘʜʢʠ (ʤʤ) ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (ÁC) 

2021 2022 2023 

ɼʦʣʛʦʩʨʦʯʥʦʝ 

ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 

2021 2022 2023 

ɼʦʣʛʦʩʨʦʯʥʦʝ 

ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 

ʄʘʨʪ 
ɿʘ 

ʤʝʩʷʮ 
117,9 168,6 61,2 48,8 4,1 5,8 8,4 0,7 

ɸʧʨʝʣʴ 
ɿʘ 

ʤʝʩʷʮ 
56,3 46,8 68,2 56,5 12,4 16,7 11,9 10,4 

ʄʘʡ 
ɿʘ 

ʤʝʩʷʮ 
81,6 145,4 43,4 61,6 19,4 19 17,2 16,4 

ʀʶʥʴ 
ɿʘ 

ʤʝʩʷʮ 
20,9 35,9 4,3 53,9 23,1 24,3 24,6 21,2 

ʀʶʣʴ 
ɿʘ 

ʤʝʩʷʮ 
22,8 15,1 33,6 26,6 26,9 26,5 27,1 24,1 

ɸʚʛʫʩʪ 
ɿʘ 

ʤʝʩʷʮ 
27,2 8,2 72,9 21,2 22,1 22,6 24,9 22,1 

ʉʨʝʜʥʝʝ ʟʘ 

ʤʘʨʪïʘʚʛʫʩʪ 
326,7 420 283,6 268,6 18 19,2 19 15,8 

 

ɺ ʮʝʣʦʤ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʤʝʪʝʦʫʩʣʦʚʠʡ 2023 ʛʦʜʘ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ 

ʠʟʫʯʘʝʤʳʭ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʢʫʣʴʪʫʨ ʙʳʣ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʟʘ ʩʯʝʪ ʜʝʬʠʮʠʪʘ ʚʣʘʛʠ ʠ ʞʘʨʢʦʡ 

ʧʦʛʦʜʦʡ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʂʦʣʠʯʝʩʪʚʦ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʟʘ ʷʥʚʘʨʴ-ʬʝʚʨʘʣʴ ʤʝʩʷʮʳ ʚ ʪʝʢʫʱʝʤ 

ʛʦʜʫ ʩʦʩʪʘʚʠʣʠ 70,9 ʤʤ, ʯʪʦ ʥʘ 12,4 ʤʤ ʥʠʞʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʜʘʥʥʳʭ, ʘ ʚʝʩʥʦʡ ʩʦʩʪʘʚʠʣʦ ï 

172,8 ʤʤ, ʯʪʦ ʥʘ 80,4 ʤʤ ʥʠʞʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʜʘʥʥʳʭ. ʃʝʪʦʤ ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʦʩʴ ʜʝʬʠʮʠʪ 

ʚʣʘʛʠ ʠ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠʣʘ 110,8 ʤʤ, ʯʪʦ 87,3 ʤʤ ʥʠʞʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ 

ʜʘʥʥʳʭ, ʠʟ ʢʦʪʦʨʳʭ 72,9 ʤʤ ʚʳʧʘʣʠ ʪʦʣʴʢʦ ʚ ʘʚʛʫʩʪʝ ʤʝʩʷʮʝ, ʪ.ʝ. ʚʦ ʚʨʝʤʷ ʥʘʣʠʚʘ ʟʝʨʥʘ 

ʠʟʫʯʘʝʤʳʭ ʢʫʣʴʪʫʨ, ʚ ʠʶʥʝ ʠ ʠʶʣʝ ʤʝʩʷʮʘʭ ʥʘʙʣʶʜʘʣʘʩʴ ʞʘʨʢʘʷ ʧʦʛʦʜʘ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ 

ʚʳʧʘʜʝʥʠʝʤ ʦʩʘʜʢʦʚ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʆʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʧʦʚʳʰʝʥʠʷʭ ʢʫʣʴʪʫʨʳ 

ʟʝʤʣʝʜʝʣʠʷ ʠ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʝʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚʘʞʥʦʝ, ʟʥʘʯʝʥʠʝ ʦʪʚʦʜʠʪʩʷ 

ʩʧʦʩʦʙʫ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. ʆʪ ʥʝʛʦ ʟʘʚʠʩʷʪ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʯʚʳ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʳʝ ʫʩʣʦʚʠʷ ʧʦʯʚʝʥʥʦʛʦ ʢʣʠʤʘʪʘ, ʩʪʝʧʝʥʴ ʠ ʛʣʫʙʠʥʫ ʟʘʜʝʣʢʠ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʦʪ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʬʦʨʤʠʨʫʝʪʩʷ ʪʦ ʠʣʠ ʠʥʦʝ 

ʩʪʨʦʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʚ ʥʝʡ ʯʘʩʪʠʮ ʪʚʝʨʜʦʡ ʬʘʟʳ, ʟʘʧʘʩʦʚ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʧʝʨʝʤʝʱʝʥʠʶ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʚʣʘʛʠ. ɺʩʝ ʵʪʦ ʤʦʞʝʪ ʦʪʨʘʞʘʝʪʩʷ ʥʘ 

ʜʠʥʘʤʠʢʝ ʠ ʩʦʦʪʥʦʰʝʥʠʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʛʫʤʫʩʘ, ʦʙʨʘʟʦʚʘʥʠʠ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʠ ʦʩʚʦʝʥʠʠ ʠʭ ʨʘʩʪʝʥʠʷʤʠ.  

ɺʣʘʞʥʦʩʪʴ ʧʦʯʚʳ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʣʴʪʫʨ 

ʷʚʣʷʝʪʩʷ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʟʘʧʘʩ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ 

ʦʧʨʝʜʝʣʝʥʳ ʚʝʩʥʦʡ ʧʦʩʣʝ ʧʦʩʝʚʘ ʠ ʣʝʪʦʤ ʧʦʩʣʝ ʫʙʦʨʢʠ ʠʟʫʯʘʝʤʳʭ ʢʫʣʴʪʫʨ. ʇʨʦʚʝʜʝʥʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ 

ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ ʠ ʩʦʩʪʘʚʠʣʠ 103,3-134,1 ʤʤ 

(ʊʘʙʣʠʮʘ 2).  

ʂʦ ʚʪʦʨʦʤʫ ʩʨʦʢʫ ʦʧʨʝʜʝʣʝʥʠʷ ʚ ʬʘʟʝ ʥʘʣʠʚʘ ʟʝʨʥʘ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʥʘ 

ʬʦʥʝ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʩʥʠʟʠʣʠʩʴ ʧʦ ʚʩʝʤ ʠʟʫʯʘʝʤʳʤ ʢʫʣʴʪʫʨʘʤ, ʘ ʢ ʫʙʦʨʢʝ ʟʘʧʘʩ ʚʣʘʛʠ ʚ ʧʦʯʚʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʩʷ ʠ ʩʦʩʪʘʚʠʣʠ ʚ ʧʨʝʜʝʣʘʭ 20,8-31,6 ʤʤ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʥʫʣʝʚʳʭ ʦʙʨʘʙʦʪʢʘʭ ʧʦʯʚʳ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʩʦʭʨʘʥʷʝʪʩʷ ʟʘʧʘʩ 

ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʚ ʧʨʝʜʝʣʘʭ 22,9-31,6 ʤʤ, ʘ ʧʨʠ ʚʩʧʘʰʢʝ ï 20,8-27,5 ʤʤ.  
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ʊʘʙʣʠʮʘ 2 ï  ʆʙʱʘʷ ʧʨʦʜʫʢʪʠʚʥʘʷ ʚʣʘʛʘ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ (ʤʤ) ʧʨʠ ʨʘʟʥʳʭ ʩʧʦʩʦʙʘʭ 

ʦʙʨʘʙʦʪʢʠ (ʩʨʝʜʥʝʝ ʟʘ 2021ï2023 ʛʦʜʳ) 

ʂʫʣʴʪʫʨʘ ʉʧʦʩʦʙʳ ʦʙʨʘʙʦʪʢʠ 
ʌʘʟʘ 

ʚʩʭʦʜʦʚ 
ʅʘʣʠʚ ʟʝʨʥʘ 

ʇʝʨʝʜ 

ʫʙʦʨʢʦʡ 

ɻʦʨʦʭ (ɸʢʩʘʨʳ) 

ɺʩʧʘʰʢʘ ʥʘ 20-22 ʩʤ 118,7 69,6 27,5 

ʄʠʥʠʤʘʣʴʥʘʷ ʥʘ 8-10 ʩʤ 129,4 69,7 26,8 

ʅʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ 112,2 74,6 25,7 

ɻʦʨʦʭ (ɾʘʩʳʣʘʡ) 

ɺʩʧʘʰʢʘ ʥʘ 20-22 ʩʤ 116,8 81,0 26,4 

ʄʠʥʠʤʘʣʴʥʘʷ ʥʘ 8-10 ʩʤ 134,0 83,6 26,9 

ʅʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ 110,2 75,2 24,3 

ʉʘʬʣʦʨ (ʅʠʢʘ 80) 

ɺʩʧʘʰʢʘ ʥʘ 20-22 ʩʤ 109,7 62,1 25,9 

ʄʠʥʠʤʘʣʴʥʘʷ ʥʘ 8-10 ʩʤ 130,5 77,5 26,9 

ʅʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ 103,3 74,0 30,1 

ʗʨʦʚʦʡ ʷʯʤʝʥʴ 

(ʉʳʤʙʘʪ) 

ɺʩʧʘʰʢʘ ʥʘ 20-22 ʩʤ 115,4 78,0 20,8 

ʄʠʥʠʤʘʣʴʥʘʷ ʥʘ 8-10 ʩʤ 127,9 82,9 22,9 

ʅʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ 125,2 81,8 25,5 

ʉʫʜʘʥʩʢʘʷ ʪʨʘʚʘ 

(ʤʝʞʜʫʨʷʜʴʝ 45 ʩʤ) 

ɺʩʧʘʰʢʘ ʥʘ 20-22 ʩʤ 129,5 83,7 24,2 

ʄʠʥʠʤʘʣʴʥʘʷ ʥʘ 8-10 ʩʤ 134,1 84,4 26,5 

ʅʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ 127,7 81,5 31,6 

 

ʇʣʦʪʥʦʩʪʴ ʧʦʯʚʳ. ʇʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʘʛʨʦʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʧʦʯʚʳ, ʦʪ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʣʴʪʫʨ. ʇʨʠ ʵʪʦʤ 

ʦʥʘ ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʝʜʝʣʘʭ, ʥʘʟʳʚʘʝʤʦʡ ʦʧʪʠʤʘʣʴʥʦʤ ʜʠʘʧʘʟʦʥʝ.  

ʆʧʪʠʤʘʣʴʥʳʡ ʜʠʘʧʘʟʦʥ ʧʣʦʪʥʦʩʪʠ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʢʫʣʴʪʫʨ ʚ ʩʫʛʣʠʥʠʩʪʳʭ ʧʦʯʚʘʭ ʩʯʠʪʘʝʪʩʷ 

1,00-1,30 ʛ/ʩʤ3 [13], ʘ ʧʦ ʤʝʨʝ ʩʥʠʞʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʛʫʤʫʩʘ ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʱʝʥʠʝ 

ʦʧʪʠʤʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʚ ʩʪʦʨʦʥʫ ʫʧʣʦʪʥʝʥʠʷ. ʇʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ ʠ ʘʢʪʠʚʥʦ ʦʙʩʫʞʜʘʶʪʩʷ ʤʥʦʛʠʤʠ ʫʯʝʥʳʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʦʪʢʘʟ ʦʪ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʫʣʴʯʠ, ʘ ʦʥʘ ʩʣʫʞʠʪ ʘʥʘʣʦʛʦʤ ʧʦʜʩʪʠʣʢʠ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʧʘʜʘ ʨʘʩʪʝʥʠʡ [14].   

ɺ ʥʘʰʠʭ ʦʧʳʪʘʭ ʦʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʦʡ ʧʦʯʚʳ ʧʦʜ ʠʟʫʯʘʝʤʳʝ 

ʢʫʣʴʪʫʨʳ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ 0-30 ʩʤ ʧʦ ʩʣʦʷʤ 0-10, 10-20, 20-30 ʩʤ ʧʦʢʘʟʘʣʘ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʝʝ ʚʘʨʴʠʨʦʚʘʥʠʝ, ʢʘʢ ʧʦ ʚʳʰʝʫʢʘʟʘʥʥʳʤ ʩʣʦʷʤ, ʪʘʢ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ. 

ɺ ʥʘʰʠʭ ʦʧʳʪʘʭ ʦʪʤʝʯʝʥʘ ʪʝʥʜʝʥʮʠʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʦʧʪʠʤʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ, ʚʝʩʥʦʡ 

ʧʦʩʣʝ ʧʦʩʝʚʘ ʠ ʧʝʨʝʜ ʫʙʦʨʢʦʡ ʢʫʣʴʪʫʨ. ʇʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ 

ʧʦʚʳʰʘʣʘʩʴ ʥʘ 0,02-0,03 ʛ/ʩʤ3 ʠ ʧʨʠ ʧʦʩʝʚʝ ʢʫʣʴʪʫʨ ʧʨʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 0,04-

0,05 ʛ/ʩʤ3. ʂ ʧʝʨʠʦʜʫ ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʢʫʣʴʪʫʨ ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʧʦ ʚʩʧʘʰʢʝ ʜʦ 

ʩʨʝʜʥʝ ʫʧʣʦʪʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ - 1,28-1,29 ʛ/ʩʤ3, ʧʦ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʜʦ ʩʨʝʜʥʝ 

ʫʧʣʦʪʥʝʥʥʦʛʦ ʠ ʩʠʣʴʥʦ ʫʧʣʦʪʥʝʥʥʦʛʦ ʩʣʦʞʝʥʠʷ - 1,30-1,31 ʛ/ʩʤ3, ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ ʜʦ ʩʠʣʴʥʦ 

ʫʧʣʦʪʥʝʥʥʦʛʦ ʩ ʚʝʣʠʯʠʥʦʡ 1,31-1,32 ʛ/ʩʤ3 (ʘʙʣʠʮʘ 3). 

 

ʊʘʙʣʠʮʘ  3   ï   ɼʠʥʘʤʠʢʘ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ (ʛ/ʩʤį) ʧʨʠ ʨʘʟʥʳʭ ʩʧʦʩʦʙʘʭ ʦʙʨʘʙʦʪʢʠ (ʩʨʝʜʥʝʝ ʟʘ 

2021ï2023 ʛʛ.) 

ʂʫʣʴʪʫʨʘ ʉʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ ʌʘʟʘ ʚʩʭʦʜʦʚ ʇʝʨʝʜ ʫʙʦʨʢʦʡ 

1 2 3 4 

ʗʨʦʚʦʡ ʷʯʤʝʥʴ 

ɺʩʧʘʰʢʘ ʥʘ 20-22 ʩʤ 1,17 1,29 

ʄʠʥʠʤʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʥʘ 8-10 

ʩʤ 
1,19 1,3 

ʅʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ 1,21 1,32 
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1 2 3 4 

ʉʘʬʣʦʨ 

ɺʩʧʘʰʢʘ ʥʘ 20-22 ʩʤ 1,16 1,28 

ʄʠʥʠʤʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʥʘ 8-10 

ʩʤ 
1,18 1,3 

ʅʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ 1,21 1,31 

ʉʫʜʘʥʩʢʘʷ ʪʨʘʚʘ 

(ʤʝʞʜʫʨʷʜʴʝ 15 ʩʤ) 

ɺʩʧʘʰʢʘ ʥʘ 20-22 ʩʤ 1,16 1,29 

ʄʠʥʠʤʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʥʘ 8-10 

ʩʤ 
1,19 1,31 

ʅʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ 1,21 1,32 

ʉʫʜʘʥʩʢʘʷ ʪʨʘʚʘ 

(ʤʝʞʜʫʨʷʜʴʝ 45 ʩʤ) 

ɺʩʧʘʰʢʘ ʥʘ 20-22 ʩʤ 1,17 1,28 

ʄʠʥʠʤʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʥʘ 8-10 

ʩʤ 
1,19 1,3 

ʅʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ 1,21 1,32 

ɻʦʨʦʭ (ɸʢʩʘʨʳ) 

ɺʩʧʘʰʢʘ ʥʘ 20-22 ʩʤ 1,16 1,28 

ʄʠʥʠʤʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʥʘ 8-10 

ʩʤ 
1,18 1,3 

ʅʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ 1,21 1,32 

ɻʦʨʦʭ (ɾʘʩʳʣʘʡ) 

ɺʩʧʘʰʢʘ ʥʘ 20-22 ʩʤ 1,15 1,28 

ʄʠʥʠʤʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʥʘ 8-10 

ʩʤ 
1,18 1,3 

ʅʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ 1,2 1,32 

 

ʇʦʚʳʰʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʦʪʤʝʯʘʣʦʩʴ ʦʪ ʬʘʟʳ ʚʩʭʦʜʦʚ ʢ ʫʙʦʨʢʝ ʜʘʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ 

ʚʩʧʘʰʢʝ ʥʘ 20-22 ʩʤ ʩ ʨʳʭʣʦʚʘʪʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʦ ʩʨʝʜʥʝ ʫʧʣʦʪʥʝʥʥʦʡ 1,28-1,29 ʛ/ʩʤ3, ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩ ʨʳʭʣʦʚʘʪʦʛʦ ʠ ʩʣʘʙʦ ʫʧʣʦʪʥʝʥʥʦʛʦ ʩʣʦʞʝʥʠʷ ʜʦ ʩʨʝʜʥʝ ʫʧʣʦʪʥʝʥʥʦʡ 

1,30-1,31 ʛ/ʩʤ3, ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ - ʩʦ ʩʣʘʙʦ ʫʧʣʦʪʥʝʥʥʦʡ ʜʦ ʩʠʣʴʥʦ ʫʧʣʦʪʥʝʥʥʦʡ - 1,31- 

1,32 ʛ/ʩʤ3.  

ʇʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʥʘ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚʘʭ ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʳ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʨʘʟʥʦʩʪʠ ʩ ʜʦʧʫʩʪʠʤʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʨʘʚʥʦʚʝʩʥʦʡ ʧʣʦʪʥʦʩʪʠ (1.30ï1.40 ʛ/ʩʤ3) [16], ʚ ʟʘʩʫʰʣʠʚʳʝ 

ʛʦʜʳ ʟʥʘʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʚʳʰʝ ʠ ʜʣʷ ʧʰʝʥʠʮʳ ʩʦʩʪʘʚʣʷʶʪ 1,00-1,20 ʛ/ʩʤ3, ʘ ʚʦ 

ʚʣʘʞʥʳʝ ʦʥʘ ʥʠʞʝ ʥʘ 0,10 ʛ/ʩʤ3 [17]. ʅʝʩʦʦʪʚʝʪʩʪʚʠʝ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʢʫʣʴʪʫʨʳ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ [19].  

ʋʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʫʨʦʞʘʡʥʦʩʪʴ ʠʟʫʯʘʝʤʳʭ ʢʫʣʴʪʫʨ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0,62 ʜʦ 25,3 ʪ/ʛʘ (ʪʘʙʣʠʮʘ 4). 

ʅʘʠʚʳʩʰʠʡ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘ ʜʚʘ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʥʘ ʧʦʩʝʚʘʭ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʠ ʩʦʩʪʘʚʠʣ 2,42 ʪ/ʛʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʘʠʤʝʥʴʰʘʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʦʪʤʝʯʝʥʘ ʥʘ ʚʘʨʠʘʥʪʝ ʚʩʧʘʰʢʠ ʜʣʷ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ï 0,67 ʪ/ʛʘ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ ʠ ʩʦʩʪʘʚʠʣ 0,81 

ʠ 0,89 ʪ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

 

ʊʘʙʣʠʮʘ  4  ï  ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʦʚʳʭ ʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʧʨʠ ʨʘʟʥʳʭ ʩʧʦʩʦʙʘʭ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, 

ʪ/ʛʘ (ʩʨʝʜʥʝʝ ʟʘ 2021ï2023 ʛʛ.) 

ʂʫʣʴʪʫʨʘ ʉʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ 

1 2 3 

ʗʨʦʚʦʡ ʷʯʤʝʥʴ (ʉʳʤʙʘʪ) 

ɺʩʧʘʰʢʘ (20ï22 ʩʤ) 20,7 

ʄʠʥʠʤʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ (8ï10 ʩʤ) 25,3 

ʅʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ 18,5 
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1 2 3 

ɻʦʨʦʭ (ɸʢʩʘʨʳ) 

ɺʩʧʘʰʢʘ (20ï22 ʩʤ) 12,8 

ʄʠʥʠʤʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ (8ï10 ʩʤ) 15,0 

ʅʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ 9,2 

ɻʦʨʦʭ (ɾʘʩʳʣʘʡ) 

ɺʩʧʘʰʢʘ (20ï22 ʩʤ) 9,2 

ʄʠʥʠʤʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ (8ï10 ʩʤ) 10,8 

ʅʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ 7,8 

ʉʘʬʣʦʨ (ʅʠʢʘ 80) 

ɺʩʧʘʰʢʘ (20ï22 ʩʤ) 9,3 

ʄʠʥʠʤʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ (8ï10 ʩʤ) 11,2 

ʅʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ 10,8 

ʉʫʜʘʥʩʢʘʷ ʪʨʘʚʘ 

(ʂʘʟʘʭʩʪʘʥʩʢʘʷ 3), 

ʤʝʞʜʫʨʷʜʴʝ 15 ʩʤ 

ɺʩʧʘʰʢʘ (20ï22 ʩʤ) 5,7 

ʄʠʥʠʤʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ (8ï10 ʩʤ) 6,2 

ʅʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ 6,9 

ʉʫʜʘʥʩʢʘʷ ʪʨʘʚʘ 

(ʂʘʟʘʭʩʪʘʥʩʢʘʷ 3), 

ʤʝʞʜʫʨʷʜʴʝ 45 ʩʤ 

ɺʩʧʘʰʢʘ (20ï22 ʩʤ) 6,6 

ʄʠʥʠʤʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ (8ï10 ʩʤ) 7,3 

ʅʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ 9,0 

 

ʈʝʟʫʣʴʪʘʪʳ ʜʚʫʭʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ (ʷʯʤʝʥʷ, ʛʦʨʦʭʘ ʠ ʩʘʬʣʦʨʘ) ʜʦʩʪʠʛʥʫʪʘ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʦʢʘʟʘʣʘʩʴ ʥʫʣʝʚʘʷ 

ʦʙʨʘʙʦʪʢʘ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʯʘʩʪʦʢ ʩ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ ʙʳʣ ʟʘʣʦʞʝʥ ʚ 2018 ʛʦʜʫ, 

ʯʪʦ ʤʦʛʣʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʩʪʝʧʝʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʤʠʥʠʤʘʣʴʥʦʡ 

ʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʫʩʣʦʚʠʷʭ ʙʦʛʘʨʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʶʛʦ-ʚʦʩʪʦʢʘ ʂʘʟʘʭʩʪʘʥʘ ʥʘʠʙʦʣʴʰʘʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʥʘ ʛʣʫʙʠʥʫ 

8-10 ʩʤ. ʂ ʤʦʤʝʥʪʫ ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʟʘʧʘʩʳ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʧʨʝʚʳʰʘʣʠ 

ʧʦʢʘʟʘʪʝʣʠ ʚʩʧʘʰʢʠ ʥʘ 20-22 ʩʤ. ʇʨʠʤʝʥʝʥʠʝ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ, ʛʜʝ 

ʜʦʣʷ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ ʩʦʩʪʘʚʣʷʣʘ 69-71%. ʆʜʥʘʢʦ ʚʦʜʦʧʨʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʳ 

ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʦʡ ʦʩʪʘʚʘʣʘʩʴ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʩʦʜʝʨʞʘʥʠʝʤ ʚʦʜʦʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ ʚ ʧʨʝʜʝʣʘʭ 17,6-18,9%. ʈʝʟʫʣʴʪʘʪʳ ʜʚʫʭʬʘʢʪʦʨʥʦʛʦ 

ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ANOVA ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʢʣʘʜ ʩʦʨʪʦʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʟʘʚʠʩʝʣ ʦʪ ʫʩʣʦʚʠʡ ʢʦʥʢʨʝʪʥʦʛʦ ʛʦʜʘ ʠ ʩʦʩʪʘʚʣʷʣ 73,6-93,8%. 

ɺʣʠʷʥʠʝ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʦʢʘʟʘʣʦʩʴ ʤʝʥʝʝ ʟʥʘʯʠʪʝʣʴʥʳʤ, ʩʦʩʪʘʚʣʷʷ 2,15-2,89%. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʣʘʩʴ 

ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʦʨʪʦʚ ʠ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʧʨʠʯʝʤ 

ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʤʝʪʝʦʫʩʣʦʚʠʡ ʚʦʟʨʘʩʪʘʣʘ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʨʘʤʢʘʭ ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ 
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ʊתʁɯʅ 

 ʳסʜʘʡʳʥʜʘ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʝʛʽʥʰʽʣʽʢ ʞʘסʳʩʳʥʜʘסʩʪʽʢ-ʰʳװʪשʦ שʩʪʘʥʥʳץʘʟʘפ

ʜʘץʳʣʜʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʳש ʤʘשʳʟʜʳ ʬʘʢʪʦʨʳ ʪʦʧʳʨʘץ-ʢʣʠʤʘʪʪʳץ ʨʝʩʫʨʩʪʘʨʜʳ 

 ʘʨʫ ʙʦʣʳʧץʘʩʠʝʪʪʝʨʽʥ ʙʘʩץ ץʩʫ-ʬʠʟʠʢʘʣʳ שʪʳץʘʥʜʘ, ʊʦʧʳʨʘץʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫ, ʘʪʘʧ ʘʡʪײ

ʪʘʙʳʣʘʜʳ. ɹײʣ ʞײʤʳʩʪʘ ʜᴅʩʪװʨʣʽ (20-22 ʩʤ ʞʳʨʪʫ), ʤʠʥʠʤʘʣʜʳ (8-10 ʩʤ ᴇשʜʝʫ) ʞᴅʥʝ ʥᴇʣʜʽʢ (No-

Till) ᴇשʜʝʫʜʽש ᴇʥʽʤʜʽ ʳʣסʘʣʜʳʣʳץץʘ, ʪʳסʳʟʜʳץץʘ, ײץʨʳʣʳʤʜʳץ-ʘʛʨʝʛʘʪʪʳײץ ץʨʘʤסʘ ʞᴅʥʝ ᴅʨʪװʨʣʽ 

ʜʘץʳʣʜʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽʥʝ ᴅʩʝʨʽ ʟʝʨʪʪʝʣʜʽ. ɽʢʽ ʞʳʣʜʳץ ʜʘʣʘʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽ 

ʤʠʥʠʤʘʣʜʳ ʞᴅʥʝ ʥᴇʣʜʽʢ ᴇשʜʝʫ ʜᴅʩʪװʨʣʽ ʞʝʨ ʞʳʨʪʫʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʪʦʧʳʨʘץʪʳש ʞʦסʘʨסʳ 

 ʽʥʜʝשʘʣʜʘʥʜʳʨʫ ʢʝʟʝסʧʘʣ ʝʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ. ʂᴇʢʪʝʤʛʽ ʳʣץʘʨʳʣʘʫʳʥʘ ʳסʞʦ שʘʣʜʳסʘʙʘʪʳʥʜʘ ʳʣץ

ᴇʥʽʤʜʽ ʳʣסʘʣ ʤʠʥʠʤʘʣʜʳ ᴇשʜʝʫʤʝʥ 132,3-157,0 ʤʤ ײץʨʘʜʳ, ʘʣ ʞʝʨ ʞʳʨʪʫ ʢʝʟʽʥʜʝ ï 127,8ï 

146,4 ʤʤ, ʘʣ ʥᴇʣʜʽʢ ᴇשʜʝʫʤʝʥ ï 122,2ï140,8 ʤʤ. ʞʘʟסʳ ʢʝʟʝשʜʝ ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʞʝʪʢʽʣʽʢʩʽʟ 

ʙʦʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʳʣסʘʣ ץʦʨʳ ʘʟʘʡʜʳ, ʘʣ ʪʦʧʳʨʘץʪʳ ʥᴇʣʜʽʢ ᴇשʜʝʫʤʝʥ ʝש ʘʟ ʰʳסʳʥʜʘʨ 

ʙʘʡץʘʣʘʜʳ. ɽʛʽʩʪʽʢ ץʘʙʘʪʳʥʳש ʪʳסʳʟʜʳסʳ ᴇשʜʝʫ ᴅʜʽʩʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ᴇʟʛʝʨʽʧ ʦʪʳʨʜʳ: ʢᴇʢʪʝʤʜʝ 

ʪʦʧʳʨʘץ ʙʦʩ ʢװʡʽʥʜʝ ʙʦʣʜʳ (1,17ï1,22 ʛ/ʩʤ3), ʘʣ ʝʛʽʥ ʞʠʥʘʫסʘ (1,29ï1,32 ʛ/ʩʤ3), ᴅʩʽʨʝʩʝ ʥᴇʣʜʽʢ 

ᴇשʜʝʫ ʢʝʟʽʥʜʝ. ʊʦʧʳʨʘץʪʳײץ שʨʳʣʳʤʜʳץ-ʘʛʨʝʛʘʪʪʳײץ ץʨʘʤʳ ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʜʝ ʪʦʧʳʨʘץʪʳש 

ʦשʪʘʡʣʳ ʢװʡʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ᴇשʜʝʫ ᴅʜʽʩʽʥʝ ʜʝ ʘʡʪʘʨʣʳץʪʘʡ ʪᴅʫʝʣʜʽ ʙʦʣʜʳ. ɸʛʨʦʥʦʤʠʷʣʳץ 

 ʘʨʧʘ ʞᴅʥʝ ʩʫʜʘʥ ʰᴇʧʪʝʨʽ ץʩʘʨʳ, ʞʘʟʜʳץʣʝʩʽ (0,25ï10 ʤʤ) ʤʘװ ʤʘʢʩʠʤʘʣʜʳ שʥʜʳ ʘʛʨʝʛʘʪʪʘʨʜʳײץ

(69-71%) ʜʘץʳʣʜʘʨʳʥʳש ʘʩʪʳʥʜʘ ʥᴇʣʜʽʢ ᴇשʜʝʫ ʢʝʟʽʥʜʝ ʙʘʡץʘʣʘʜʳ, ʙײʣ ʪʦʧʳʨʘץʪʳש ʞʘץʩʳ 

ʘʛʨʝʛʘʪʪʳײץ ץʨʘʤʳʥ ʢᴇʨʩʝʪʝʜʽ. ᴆʥʽʤʜʽʣʽʢʪʽ ʪʘʣʜʘʫ ʝש ʘʟ ᴇשʜʝʫ ʜᴅʥʜʽ ʞᴅʥʝ ʤʘʡʣʳ ʜʘץʳʣʜʘʨʜʳש 

ʝש ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ. ʆʨʪʘʰʘ ʘʣסʘʥʜʘ, ʝʢʽ ʞʳʣ ʽʰʽʥʜʝ ʝש ʞʦסʘʨʳ 

ᴇʥʽʤʜʽʣʽʢ ʞʘʟʜʳץ ʘʨʧʘ (2,42 ʪ/ʛʘ), ʙײʨʰʘץ ʞᴅʥʝ ʤʘץʩʘʨʳ ʜʘץʳʣʜʘʨʳʥʜʘ ʝש ʘʟ ᴇשʜʝʫ ʢʝʟʽʥʜʝ 

ʪʽʨʢʝʣʜʽ, ʘʣ ʝש ʘʟ ᴇʥʽʤʜʽʣʽʢ (0,67 ʪ/ʛʘ) ʩʫʜʘʥ ʰᴇʙʽ װʰʽʥ ʞʝʨ ʞʳʨʪʫ ʢʝʟʽʥʜʝ ʙʘʡץʘʣʜʳ. ɾʘʣʧʳ, 

ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʳʣסʘʣʜʳ ʩʘץʪʘʫ ץʘʙʽʣʝʪʽʥ ʞʘץʩʘʨʪʫ, ʪʦʧʳʨʘץʪʳש ʪײʨʘץʪʳ ײץʨʳʣʳʤʳʥ ץʦʣʜʘʫ 

ʞᴅʥʝ פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʢ-ʰʳסʳʩʳʥʳײץ שʨסʘץ ʞʘסʜʘʡʳʥʜʘ ᴇʥʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫ װʰʽʥ 

ʪʦʧʳʨʘץʪʳ ʤʠʥʠʤʘʣʜʳ ʞᴅʥʝ ʥᴇʣʜʽʢ ᴇשʜʝʫʜʽ ץʦʣʜʘʥʫʜʳש ʦʨʳʥʜʳʣʳסʳʥ ʨʘʩʪʘʡʜʳ. 
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ʉʆʀ ɺ ʋʉʃʆɺʀʗʍ ʀɿʄɽʅʗʖʑɽɻʆʉʗ ʂʃʀʄɸʊɸ 

THE IMPACT OF DIFFERENT TILLAGE METHODS ON SOYBEAN PRODUCTIVITY IN 

A CHANGING CLIMATE  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʘʛʨʘʨʥʦʡ ʩʬʝʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʚʥʝʜʨʝʥʠʶ 

ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʠʥʠʤʘʣʴʥʘʷ ʠ ʥʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ 

ʟʘʥʠʤʘʶʪ ʢʣʶʯʝʚʳʝ ʧʦʟʠʮʠʠ. ʕʪʠ ʤʝʪʦʜʳ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ, 

ʚʦʜʫ ʠ ʜʨʫʛʠʝ ʨʝʩʫʨʩʳ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʈʦʩʪ ʮʝʥ 

ʥʘ ʵʥʝʨʛʦʨʝʩʫʨʩʳ ʠ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʜʝʣʘʝʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʚʳʩʦʢʦʟʘʪʨʘʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʝʥʝʝ 

ʚʳʛʦʜʥʳʤʠ, ʩʥʠʞʘʷ ʦʙʱʫʶ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʵʪʦ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ ʧʨʦʜʦʣʞʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ 
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ʚʦʟʜʝʣʳʚʘʥʠʷ, ʚʢʣʶʯʘʶʱʠʝ 14-16 ʦʧʝʨʘʮʠʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʟʘʪʨʘʪʘʤ ʪʨʫʜʘ ʠ 

ʨʝʩʫʨʩʦʚ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʚʳʰʘʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʠ ʩʥʠʞʘʝʪ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʚ 

ʫʩʣʦʚʠʷʭ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʘʛʨʘʨʥʦʛʦ ʨʳʥʢʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʚʦʟʜʝʣʳʚʘʥʠʷ. ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʛʨʝʙʥʝʚʦʛʦ ʩʧʦʩʦʙʘ 

ʧʦʩʝʚʘ ʩʦʠ ʥʘ ʧʦʩʪʦʷʥʥʳʭ ʛʨʝʙʥʷʭ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʩʪʘʙʠʣʴʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ 

ʫʨʦʚʥʝ 20-29 ʮ/ʛʘ. ʆʜʥʘʢʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʘ 

ʜʘʣʴʥʝʡʰʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʠ, ʚʢʣʶʯʘʷ ʘʜʘʧʪʘʮʠʶ ʵʣʝʤʝʥʪʦʚ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ, ʪʘʢʠʭ 

ʢʘʢ ʤʠʥʠʤʘʣʴʥʘʷ ʠ ʥʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ 5-10 ʢʣʶʯʝʚʳʭ ʦʧʝʨʘʮʠʡ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʧʦʯʚʫ, ʫʣʫʯʰʝʥʠʶ ʝʝ ʩʪʨʫʢʪʫʨʳ, ʧʦʚʳʰʝʥʠʶ ʚʦʜʦ- ʠ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʥʘ ʪʨʫʜ ʠ ʨʝʩʫʨʩʳ. ɺʥʝʜʨʝʥʠʝ ʵʪʠʭ ʤʝʪʦʜʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʩʦʨʪʘʤʠ ʩʦʠ ʤʦʞʝʪ ʧʦʚʳʩʠʪʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ 20-40% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʕʪʦ ʦʙʝʩʧʝʯʠʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ, ʝʛʦ 

ʘʜʘʧʪʘʮʠʶ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʠ ʨʳʥʦʯʥʳʤ ʢʦʣʝʙʘʥʠʷʤ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪ ʫʨʦʚʝʥʴ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

 

ANNOTATION  

In recent decades, there has been a tendency in the agricultural sector to introduce resource-saving 

technologies, among which minimal and zero tillage occupy key positions. These methods are aimed at 

reducing the cost of energy, water and other resources, which is especially important in modern 

economic conditions. Rising energy and water prices are making traditional high-cost technologies less 

profitable, reducing the overall profitability of agricultural production. Despite this, most farms continue 

to use traditional methods of cultivation, involving 14-16 operations, which leads to significant labor 

and resource costs. This approach increases the cost of production and reduces profitability in conditions 

of instability of the agricultural market. In this regard, the urgent task is to develop more cost-effective 

and environmentally friendly cultivation technologies. One of the promising directions is the 

introduction of a ridge method for sowing soybeans on permanent ridges, which allows maintaining 

stable yields at the level of 20-29 kg/ha. However, in order to increase sustainability and profitability, 

further optimization of the technology is needed, including the adaptation of resource-saving elements 

such as minimal and zero tillage. The use of advanced technologies involving 5-10 key operations helps 

to reduce the mechanical impact on the soil, improve its structure, increase water and air permeability, 

as well as reduce labor and resource costs. The introduction of these methods in combination with 

modern soybean varieties can increase the profitability of production by 20-40% compared to traditional 

methods. This will ensure the economic sustainability of the agricultural sector, its adaptation to climate 

change and market fluctuations, as well as increase the level of food security. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʛʝʨʙʠʮʠʜʳ, 

ʫʜʦʙʨʝʥʠʷ, ʥʠʪʨʘʛʠʥ,  ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʩʦʷ, ʫʨʦʞʘʡʥʦʩʪʴ. 

Keywords: method of tillage, water-physical properties, herbicides, fertilizers, nitragine, 

economic efficiency, soybeans, yield. 

 

ɺʚʝʜʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʤʥʦʞʝʩʪʚʦʤ ʚʳʟʦʚʦʚ, ʚʢʣʶʯʘʷ 

ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʜʝʬʠʮʠʪ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʧʦʚʳʰʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ. ɺ ʵʪʠʭ 

ʫʩʣʦʚʠʷʭ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ ʘʜʘʧʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʧʦʟʚʦʣʷʶʱʠʝ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʥʝʛʘʪʠʚʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʚʳʰʘʪʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʪʘʢʠʝ ʢʘʢ ʤʠʥʠʤʘʣʴʥʘʷ ʠ ʥʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ, 

ʧʨʠʦʙʨʝʪʘʶʪ ʚʩʸ ʙʦʣʴʰʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʩʠʩʪʝʤʝ ʟʝʤʣʝʜʝʣʠʷ. 

ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʢʫʣʴʪʫʨ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʫʣʫʯʰʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ ʠ 

ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʝʩʫʨʩʦʚ, ʷʚʣʷʝʪʩʷ ʩʦʷ. ʌʦʨʤʠʨʫʷ ʤʦʱʥʫʶ, ʨʘʟʚʝʪʚʣʝʥʥʫʶ 

ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ, ʦʥʘ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʘʝʪ ʩʪʨʦʝʥʠʝ ʧʘʭʦʪʥʦʛʦ ʠ ʧʦʜʧʘʭʦʪʥʦʛʦ ʩʣʦʝʚ ʧʦʯʚʳ, ʥʦ 

ʠ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪ ʚʣʘʛʫ, ʦʩʪʘʚʣʷʷ ʝʸ ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʧʘʩʳ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʢʫʣʴʪʫʨ. ʂʘʢ 

ʦʪʤʝʯʘʶʪ ɺ.ɸ. ʎʳʣʴʙʫʣʴʥʠʢʦʚ ʠ ʉ.ɺ. ʇʘʥʯʠʭʠʥ [1], ʩʦʷ ʩʧʦʩʦʙʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʜʦ 60-70% 

ʩʚʦʝʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʘʟʦʪʝ ʟʘ ʩʯʝʪ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʬʠʢʩʘʮʠʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʟʦʪʘ, ʘ ʪʘʢʞʝ 
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ʦʩʪʘʚʣʷʪʴ ʧʦʩʣʝ ʩʝʙʷ ʜʦ 100 ʢʛ/ʛʘ ʘʟʦʪʘ ʚ ʦʨʛʘʥʠʯʝʩʢʦʡ ʬʦʨʤʝ, ʩʥʠʞʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʷʭ. ʂʨʦʤʝ ʪʦʛʦ, ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʩʦʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʠʟʚʣʝʯʝʥʠʶ ʬʦʩʬʦʨʘ ʠʟ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʝʛʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʚ ʧʦʯʚʝʥʥʦʤ 

ʧʨʦʬʠʣʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ɻ.ʀ. ʂʘʟʘʢʦʚʘ ʠ ɺ.ɸ. ʂʦʨʯʘʛʠʥʘ [2], [3],  ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʠʩʮʠʧʣʠʥʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ 

ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʤʦʞʥʦ ʫʩʧʝʰʥʦ ʚʥʝʜʨʷʪʴ ʤʠʥʠʤʘʣʴʥʳʝ ʠ ʥʫʣʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. ʆʜʥʘʢʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ ʫʩʣʦʚʠʡ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʣʝʡ ʠ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʚʘʞʥʝʡʰʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʠʟʘʮʠʷ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʘʜʘʧʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʷʤʦʛʦ ʧʦʩʝʚʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʦʙʣʶʜʝʥʠʷ ʦʙʷʟʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʪʝʭʥʦʣʦʛʠʠ, ʚʢʣʶʯʘʷ ʦʙʝʩʧʝʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʧʨʠʤʝʥʝʥʠʝ ʛʝʨʙʠʮʠʜʦʚ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʝʷʣʦʢ ʧʨʷʤʦʛʦ ʧʦʩʝʚʘ ʠ ʤʫʣʴʯʠʨʦʚʘʥʠʝ ʠʟʤʝʣʴʯʝʥʥʦʡ 

ʩʦʣʦʤʦʡ. ʇʦ ʜʘʥʥʳʤ ʕ.ɼ. ɸʜʠʥʴʷʝʚʘ [4], ʚʥʝʩʝʥʠʝ ʜʘʞʝ ʥʝʙʦʣʴʰʠʭ ʜʦʟ ʫʜʦʙʨʝʥʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʦʩʪʫ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʠ ʥʘ 3,4ï4,7 ʮ/ʛʘ, ʘ ʫʚʝʣʠʯʝʥʠʝ ʜʦʟʳ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ ʜʦ ʈ90 

ʧʦʚʳʰʘʝʪ ʫʨʦʞʘʡ ʝʱʝ ʥʘ 0,8ï2,5 ʮ/ʛʘ. 

ʂʘʢ ʦʪʤʝʯʘʶʪ ɺ.ʀ. ɼʚʫʨʝʯʝʥʩʢʠʡ ʠ ʉ.ʀ. ɻʠʣʝʚ [5,6 ], ʤʠʥʠʤʘʣʴʥʘʷ ʠ ʥʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ 

ʧʦʯʚʳ ʥʝ ʪʦʣʴʢʦ ʩʦʢʨʘʱʘʝʪ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʥʦ 

ʠ ʧʦʚʳʰʘʝʪ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʨʘʟʣʠʯʥʳʭ ʧʨʠʝʤʦʚ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʫʩʣʦʚʥʦ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʙʝʩʧʣʫʞʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʠ ʚʥʝʩʝʥʠʠ ʛʝʨʙʠʮʠʜʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚʥʝʜʨʝʥʠʝ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʭ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʢʣʠʤʘʪʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʦʛʣʘʩʥʦ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʘ ʟʘʣʦʞʝʥʳ 

ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ ʧʦʣʝʚʦʡ ʦʧʳʪ ʥʘ ʩʪʘʮʠʦʥʘʨʝ ʦʪʜʝʣʘ ʟʝʤʣʝʜʝʣʠʷ ʂʘʟʅʀʀɿʠʈ (ʊʘʙʣʠʮʘ 1).  

 

ʊʘʙʣʠʮʘ 1 ï  ʀʟʫʯʝʥʠʝ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʩʧʦʩʦʙʦʚ ʧʦʩʝʚʘ ʠ ʜʦʟ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ  

ʉʧʦʩʦʙʳ  ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʉʧʦʩʦʙ ʧʦʩʝʚʘ ɺʘʨʠʘʥʪʳ 

ʚʩʧʘʰʢʘ  ʥʘ ʛʣʫʙʠʥʫ 20-22 ʩʤ ʰʠʨʦʢʦʨʷʜʥʳʡ (45 ʩʤ) ʥʠʪʨʘʛʠʥ 

ʚʩʧʘʰʢʘ  ʥʘ ʛʣʫʙʠʥʫ 20-22 ʩʤ 

ʤʠʥʠʤʘʣʴʥʘʷ ʥʘ ʛʣʫʙʠʥʫ 10-12 

ʩʤ 

ʙʝʟ ʦʙʨʘʙʦʪʢʠ (ʧʦʩʝʚ ʧʦ 

ʧʦʩʪʦʷʥʥʳʤ ʛʨʝʙʥʷʤ) 

ʛʨʝʙʥʝʚʦʡ ʜʚʫʭʩʪʨʦʯʥʳʡ (70 

ʩʤ) 

 

ʙʝʟ ʫʜʦʙʨʝʥʠʡ 

ʈ60 ï ʬʦʥ 

ʈ60+N60 ʚ ʬʘʟʝ ʚʝʪʚʣʝʥʠʷ 

ʩʪʝʙʣʷ 

ʥʠʪʨʘʛʠʥ 

ʈ60 + ʥʠʪʨʘʛʠʥ 

 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ 0,5 ʛʘ. ʇʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 40 ʤ2 (ʜʣʠʥʘ 20 ʤ, ʰʠʨʠʥʘ 2,0 ʤ). ʇʦʚʪʦʨʥʦʩʪʴ 

ʪʨʝʭʢʨʘʪʥʘʷ. ʂʦʣʠʯʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ 32, ʜʝʣʷʥʦʢ 96.  

 ɺ ʧʦʣʝʚʳʭ ʦʧʳʪʘʭ ʧʦ ʚʦʟʜʝʣʳʚʘʥʠʶ ʩʦʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ 

ʪʝʭʥʦʣʦʛʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʷ ʧʨʠʤʝʥʷʣʠ ʘʤʤʦʬʦʩ, ʚʥʝʩʝʥʥʳʡ ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ ʦʧʳʪʘ. 

ɺʝʩʥʦʡ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʧʨʦʚʦʜʠʣʩʷ ʧʦʩʝʚ ʜʚʫʭ ʩʦʨʪʦʚ ʩʦʠ ï ɺʠʪʘ ʠ ɾʘʣʧʘʢʩʘʡ. ʇʦʩʝʚ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʪʨʝʤ ʩʧʦʩʦʙʘʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʩ ʥʦʨʤʦʡ ʚʳʩʝʚʘ 600 ʪʳʩ. ʩʝʤʷʥ/ʛʘ. ʇʝʨʝʜ 

ʧʦʩʝʚʦʤ ʩʝʤʝʥʘ ʦʙʨʘʙʘʪʳʚʘʣʠ ʥʠʪʨʘʛʠʥʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʫʯʘʝʤʳʭ ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʘ. 

ʋʭʦʜ ʟʘ ʧʦʩʝʚʘʤʠ ʚʢʣʶʯʘʣ ʧʨʠʤʝʥʝʥʠʝ ʛʝʨʙʠʮʠʜʘ ʇʠʚʦʪ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʩʦʨʥʷʢʦʚ.  

ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʚʣʘʞʥʝʥʥʦʩʪʠ ʧʦʯʚʳ, ʧʨʦʚʦʜʠʣʠ ʪʨʠ 

ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʧʦʣʠʚʘ. 



______                                         _________     Ȧəɡɑ ɞɆɖəɆɞɡɑɡӽɡ ӽɡɑɡɒɊɆɖɡ 
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ʆʧʠʩʘʥʠʝ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʨʝʜʛʦʨʥʦʡ ʨʘʚʥʠʥʝ 

ɿʘʠʣʠʡʩʢʦʛʦ ɸʣʘʪʘʫ, ʥʘ ʚʳʩʦʪʝ 740-801 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ʇʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʦʪʥʦʩʷʪʩʷ 

ʢ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʤ. ʇʦ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʫʧʥʦʧʳʣʝʚʘʪʳʤʠ ʩʨʝʜʥʠʤʠ 

ʩʫʛʣʠʥʢʘʤʠ. ɺ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʯʠʪʳʚʘʣʠʩʴ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʩʦʠ. ʂʣʠʤʘʪ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʩ ʙʦʣʴʰʠʤʠ ʛʦʜʦʚʳʤʠ 

ʠ ʩʫʪʦʯʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨ ʠ ʥʝʨʘʚʥʦʤʝʨʥʳʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷʤʠ ʦʩʘʜʢʦʚ ʧʦ ʛʦʜʘʤ ʠ 

ʧʦ ʩʝʟʦʥʘʤ. 1) ɿʘʢʣʘʜʢʘ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ï ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʦ ʤʝʪʦʜʠʢʝ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ  

ɹ.ɸ. ɼʦʩʧʝʭʦʚʘ [7]. 2) ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ï ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ 

ɻʉʀ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [8] ʠ ʚʢʣʶʯʘʣʠ ʬʠʢʩʘʮʠʶ ʩʣʝʜʫʶʱʠʭ ʬʘʟ ʨʘʟʚʠʪʠʷ ʩʦʠ: 

ʧʨʦʨʘʩʪʘʥʠʝ, ʚʩʭʦʜʳ, ʧʦʷʚʣʝʥʠʝ ʩʪʝʙʣʷ, ʙʫʪʦʥʠʟʘʮʠʷ, ʮʚʝʪʝʥʠʝ, ʦʙʨʘʟʦʚʘʥʠʝ ʙʦʙʦʚ, ʩʦʟʨʝʚʘʥʠʝ 

ʠ ʧʦʣʥʘʷ ʩʧʝʣʦʩʪʴ. 3) ʆʧʨʝʜʝʣʝʥʠʝ ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ï ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʬʘʟʫ ʧʦʣʥʳʭ 

ʚʩʭʦʜʦʚ ʠ ʚ ʬʘʟʫ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ ʟʝʨʥʘ ʧʦ ʤʝʪʦʜʠʢʝ ɻʉʀ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [8].  

4) ɸʥʘʣʠʟ ʥʘʢʦʧʣʝʥʠʷ ʙʠʦʤʘʩʩʳ ʨʘʩʪʝʥʠʡ ʩʦʠ ï ʧʨʦʚʦʜʠʣʩʷ ʧʫʪʝʤ ʦʪʙʦʨʘ ʧʨʦʙ ʩ 10 ʨʘʩʪʝʥʠʡ ʚ 

ʜʚʫʭ ʧʦʚʪʦʨʥʦʩʪʷʭ ʧʦ ʦʩʥʦʚʥʳʤ ʬʘʟʘʤ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ ɻʉʀ [8].  

5) ʌʦʨʤʠʨʦʚʘʥʠʝ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ï ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʬʘʟʘʤ ʨʘʟʚʠʪʠʷ ʧʦ ʤʝʪʦʜʠʢʝ  

ɸ.ɸ. ʅʠʯʠʧʦʨʦʚʠʯʘ [9]. 6) ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ï ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʠʟ ʩʥʦʧʦʚʳʭ 

ʦʙʨʘʟʮʦʚ, ʦʪʦʙʨʘʥʥʳʭ ʧʝʨʝʜ ʫʙʦʨʢʦʡ, ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʧʦ ʤʝʪʦʜʠʢʝ ɻʉʀ [8].7) ɸʥʘʣʠʟ 

ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ ï ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʤʝʪʦʜʠʢʝ ʉ.ɸ. ɺʦʨʦʙʴʝʚʘ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʩʣʝʜʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ [10]:ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ ʧʦʯʚʳ;ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ. 8) ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʙʠʦʧʨʝʧʘʨʘʪʦʚ ï ʤʝʪʦʜʠʢʘ ʨʝʛʠʩʪʨʘʮʠʠ ʩʝʤʷʥ ʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ ʄ.ʂ. ʂʦʡʰʠʙʘʝʚʘ [11]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 

ʨʘʩʪʝʥʠʡ, ʷʚʣʷʝʪʩʷ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ. ʇʦʪʨʝʙʥʦʩʪʴ ʩʦʠ ʚ ʚʦʜʝ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʝʨʚʳʭ ʜʥʝʡ ʨʘʟʚʠʪʠʷ, 

ʘ ʫʨʦʚʝʥʴ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʯʚʳ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʠʷ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʚʩʧʘʰʢʘ ʠ ʧʦʩʝʚ, ʘ ʪʘʢʞʝ ʥʘ ʢʦʥʝʯʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ 

ʢʫʣʴʪʫʨʳ. 

ʇʝʨʝʜ ʧʦʩʝʚʦʤ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ʚʘʨʴʠʨʦʚʘʣʦʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʧʦʩʦʙʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ: ʧʨʠ ʚʩʧʘʰʢʝ ʦʥʦ ʩʦʩʪʘʚʠʣʦ 165,0 ʤʤ, ʧʨʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ ï  

199,5 ʤʤ, ʘ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ï 169,7 ʤʤ. ɺ ʬʘʟʝ 2ï3 ʣʠʩʪʴʝʚ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ 

ʫʚʝʣʠʯʠʣʦʩʴ, ʜʦʩʪʠʛʥʫʚ 217,3 ʤʤ, 225,4 ʤʤ ʠ 217,2 ʤʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʬʘʟʘʭ ʙʫʪʦʥʠʟʘʮʠʠ ʠ ʮʚʝʪʝʥʠʷ ʫʨʦʚʝʥʴ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʩʥʠʟʠʣʩʷ, ʥʘʭʦʜʷʩʴ ʚ ʧʨʝʜʝʣʘʭ 

112,0ï159,5 ʤʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʘʨʠʘʥʪʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. ʂ ʬʘʟʝ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ ʟʝʨʥʘ 

ʚʩʣʝʜʩʪʚʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʚʣʘʛʠ ʨʘʩʪʝʥʠʷʤʠ ʠ ʠʩʧʘʨʝʥʠʷ ʟʘʧʘʩʳ ʚʣʘʛʠ ʫʤʝʥʴʰʠʣʠʩʴ: ʧʨʠ ʚʩʧʘʰʢʝ 

ʦʥʠ ʩʦʩʪʘʚʠʣʠ 82 ʤʤ, ʧʨʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ ï 87,7 ʤʤ, ʘ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ï  

104,5 ʤʤ. ʕʪʠ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʧʦʟʚʦʣʷʝʪ 

ʩʦʭʨʘʥʷʪʴ ʙʦʣʴʰʝ ʚʣʘʛʠ ʚ ʧʦʯʚʝʥʥʦʤ ʧʨʦʬʠʣʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʚʩʧʘʰʢʦʡ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʦʠ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

(ʨʠʩ. 1).   

 

 
ʈʠʩʫʥʦʢ 1 ï  ɼʠʥʘʤʠʢʘ ʦʙʱʝʡ ʚʣʘʛʠ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ ʧʦʜ ʩʦʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʦʚ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʤʤ 
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ʇʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʨʦʞʘʡʥʦʩʪʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʪʘʢ ʢʘʢ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʚʦʜʥʳʡ, ʚʦʟʜʫʰʥʳʡ ʠ ʪʝʧʣʦʚʦʡ 

ʨʝʞʠʤʳ ʧʦʯʚʳ. ʆʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ, ʧʦ ʜʘʥʥʳʤ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʩʦʟʜʘʶʪʩʷ ʧʨʠ ʧʣʦʪʥʦʩʪʠ 1,0ï1,30 ʛ/ʩʤį [11]. 

ʉʦʛʣʘʩʥʦ ʤʥʝʥʠʶ ʉ.ɹ. ʂʝʥʝʥʙʘʝʚʘ [12], ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʥʘ ʧʘʰʥʝ ʟʘʚʠʩʠʪ ʦʪ ʛʣʫʙʠʥʳ ʠ 

ʯʘʩʪʦʪʳ ʦʙʨʘʙʦʪʢʠ, ʘ ʪʘʢʞʝ ʦʪ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ çʩʘʤʦʫʧʣʦʪʥʝʥʠʷè ʜʦ ʨʘʚʥʦʚʝʩʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʦʩʣʝ ʨʳʭʣʝʥʠʷ ʠʣʠ ʚʩʧʘʰʢʠ. ʉʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ [13]. ɺʝʩʥʦʡ, ʢʦʛʜʘ ʧʦʯʚʘ ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʚʣʘʞʥʝʥʠʝ, ʝʝ ʧʣʦʪʥʦʩʪʴ 

ʥʠʞʝ, ʪʦʛʜʘ ʢʘʢ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʧʦ ʤʝʨʝ ʚʳʩʳʭʘʥʠʷ, ʦʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʏʝʤ ʤʝʥʴʰʝ 

ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ʚ ʧʦʯʚʝ, ʪʝʤ ʚʳʰʝ ʝʝ ʧʣʦʪʥʦʩʪʴ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʟʳ ʨʦʩʪʘ ʢʫʣʴʪʫʨʳ ʠ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʣʦʪʥʦʩʪʴ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʰʝ ʠʣʠ ʥʠʞʝ, ʯʝʤ ʚ 

ʮʝʣʠʥʥʳʭ ʧʦʯʚʘʭ [14]. ʇʨʠ ʵʪʦʤ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ 

ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʧʣʦʪʥʝʥʠʶ ʧʦʜʧʘʭʦʪʥʦʛʦ ʩʣʦʷ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʥʘ ʧʦʩʝʚʘʭ ʩʦʠ ʚʝʩʥʦʡ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ  ʦʙʨʘʟʮʳ ʧʦʯʚʳ ʥʘ ʧʣʦʪʥʦʩʪʴ ʩʣʦʞʝʥʠʷ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ (ʨʠʩ. 2).   

 

 
ʈʠʩʫʥʦʢ 2 ï  ʇʣʦʪʥʦʩʪʴ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, 

ʛ/ʩʤ3 

 

ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʥʘ ʧʦʩʝʚʘʭ ʩʦʠ ʧʦ ʚʩʝʤ 

ʩʧʦʩʦʙʘʤ ʦʙʨʘʙʦʪʢʠ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʥʘʭʦʜʠʣʘʩʴ ʚ ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ 1,22-1,34 ʛ/ʩʤ3. ʂ ʬʘʟʝ 

ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ ʥʘ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʦʙʨʘʙʦʪʢʘʭ ʧʦʯʚʳ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ, ʦʩʦʙʝʥʥʦ ʚ ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʧʦʯʚʳ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʜʦʭʦʜʠʣʠ ʜʦ 1,36 ʛ/ʩʤ3.   

ɺʣʠʷʥʠʝ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʧʦʜʚʠʞʥʳʝ ʵʣʝʤʝʥʪʳ ʧʠʪʘʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ɺ ʪʘʙʣʠʮʝ 2 

ʧʨʠʚʝʜʝʥʳ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ, ʛʜʝ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʠʩʭʦʜʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʥʦʛʦ  ʘʟʦʪʘ ʩʦʩʪʘʚʠʣʦ ʚ ʧʨʝʜʝʣʘʭ 16,1-20,3 ʤʛ/ʢʛʬʦʩʬʦʨʘ ï 18,3-27,5 ʤʛ/ʢʛ, ʘ 

ʢʘʣʠʷ -330,0-366,4 ʤʛ/ʢʛ . ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʟʘ ʩʯʝʪ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ /ʢʛ ʠʟ ʧʦʯʚʳ ʢ ʬʘʟʝ 

ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ ʟʝʨʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ NPK ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦ 13,0; 23,1; 316,4 ʤʛ/ʢʛ.  

 

ʊʘʙʣʠʮʘ 2 ï ʉʦʜʝʨʞʘʥʠʝ NPK ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ , ʤʛ/ʢʛ  

ʉʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 
ɻʦʨʠʟʦʥʪ, 

ʩʤ 

ʅʠʪʨʘʪʥʳʡ 

ʘʟʦʪ 

ʇʦʜʚʠʞʥʳʡ 

ʬʦʩʬʦʨ 

ʆʙʤʝʥʥʳʡ 

ʢʘʣʠʡ 

ʇʝʨʝʜ ʧʦʩʝʚʦʤ 

ɺʩʧʘʰʢʘ ʥʘ 20-22 ʩʤ 0-30 16,1 18,3 330,0 

ʄʠʥʠʤʘʣʴʥʘʷ ʥʘ 10-12 ʩʤ 0-30 18,6 21,4 333,6 

ʅʫʣʝʚʘʷ 0-30 20,3 27,5 366,4 

ʌʘʟʘ ʧʦʣʥʘʷ ʩʧʝʣʦʩʪʴ 

ɺʩʧʘʰʢʘ ʥʘ 20-22 ʩʤ 0-30 9,0 14,6 300,0 

ʄʠʥʠʤʘʣʴʥʘʷ ʥʘ 10-12 ʩʤ 0-30 11,9 21,4 303,6 

ʅʫʣʝʚʘʷ 0-30 13,0 23,1 316,4 
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ɿʘʱʠʪʘ  ʧʦʩʝʚʦʚ ʦʪ ʩʦʨʥʷʢʦʚ ʩʦʠ. ʉʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʦʠ ʷʚʣʷʝʪʩʷ 

ʟʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ, ʪ. ʢ. ʩʦʷ ʦʪʥʦʩʠʪʩʷ ʢ ʢʫʣʴʪʫʨʘʤ ʩ ʥʠʟʢʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʩʦʨʥʷʢʘʤ [15,16,17 ]. ʅʝʛʣʫʙʦʢʦʝ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʢʦʨʥʝʡ, ʥʠʟʢʘʷ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ, 

ʩʣʘʙʦʝ ʟʘʪʝʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʠ ʤʝʜʣʝʥʥʳʡ ʨʦʩʪ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʦʧʨʝʜʝʣʷʶʪ ʚʳʩʦʢʫʶ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʩʦʠ ʢ ʩʦʨʥʷʢʘʤ ʚ ʧʝʨʠʦʜ ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʚʝʪʚʣʝʥʠʷ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʩʦʨʥʳʝ 

ʨʘʩʪʝʥʠʷ ʫʩʧʝʰʥʦ ʢʦʥʢʫʨʠʨʫʶʪ ʩ ʥʝʡ ʚ ʧʦʪʨʝʙʣʝʥʠʠ ʚʣʘʛʠ, ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʚʝʪʘ. ʇʦʪʝʨʠ ʫʨʦʞʘʷ ʦʪ ʩʦʨʥʷʢʦʚ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 30ð50 % ʠ ʙʦʣʝʝ [18]. 

ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʟʘʱʠʪʠʪʴ ʩʦʶ ʦʪ ʩʦʨʥʷʢʦʚ ʥʘ ʨʘʥʥʝʤ ʵʪʘʧʝ ʝʝ ʨʘʟʚʠʪʠʷ [19]. ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʘʤʠ 

ʠʟʫʯʘʣʠʩʴ ʜʚʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʛʝʨʙʠʮʠʜʦʚ ʇʠʚʦʪ ʠ ʇʫʣʴʩʘʨ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚ ʧʦʩʝʚʘʭ 

ʩʦʠ ʚʩʪʨʝʯʘʶʪʩʷ ʦʜʥʦʣʝʪʥʠʝ ʦʜʥʦʜʦʣʴʥʳʝ; ʤʥʦʛʦʣʝʪʥʠʝ ʦʜʥʦʜʦʣʴʥʳʝ; ʦʜʥʦʣʝʪʥʠʝ ʜʚʫʜʦʣʴʥʳʝ; 

ʤʥʦʛʦʣʝʪʥʠʝ ʜʚʫʜʦʣʴʥʳʝ.  

ʅʘ ʢʦʥʪʨʦʣʴʥʦʤ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ) ʚʘʨʠʘʥʪʝ ʧʣʦʪʥʦʩʪʴ ʟʣʘʢʦʚʳʭ ʩʦʨʥʷʢʦʚ ʩʦʩʪʘʚʠʣʘ 74,3 ʰʪ, 

ʘ ʜʚʫʜʦʣʴʥʳʭ 20,7 ʰʪ  ʥʘ 1 ʤ2 (ʊʘʙʣʠʮʘ 3).  ʏʝʨʝʟ 20 ʠ 40 ʜʥʝʡ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʛʝʨʙʠʮʠʜʦʤ  

ʇʫʣʴʩʘʨ  ʧʦʛʠʙʣʦ  73,5-78,9%, ʦʜʥʦʣʝʪʥʠʭ ʜʚʫʜʦʣʴʥʳʭ ʠ ʟʣʘʢʦʚʳʭ ʩʦʨʥʷʢʦʚ (ʜʫʨʥʠʰʥʠʢ ʠ ʜʨ.). 

ʆʙʱʘʷ ʛʠʙʝʣʴ ʩʦʨʥʷʢʦʚ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦʡ, ʪ.ʝ. ʦʙʝʩʧʝʯʠʚʘʣʘʩʴ ʧʨʠʝʤʣʝʤʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

  

ʊʘʙʣʠʮʘ 3 ï  ɼʝʡʩʪʚʠʝ ʛʝʨʙʠʮʠʜʦʚ ʥʘ ʦʙʱʫʶ ʟʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʩʦʠ 

 

 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ 

ʂʦʣʠʯʝʩʪʚʦ ʩʦʨʥʷʢʦʚ (ʚ ʩʨʝʜʥʝʤ  ʠʟ 4-ʭ  ʧʦʚʪʦʨʥʦʩʪʝʡ) 

ʧʦ ʚʠʜʘʤ 

ʟʣʘʢʦʚʳʭ ʜʚʫʜʦʣʴʥʳʭ ɺʩʝʛʦ 

ʰʪ/ʤ2 ʛʠʙʝʣʴ, % ʰʪ/ʤ2 ʛʠʙʝʣʴ, % ʰʪ/ʤ2 ʛʠʙʝʣʴ, % 

1. ʂʦʥʪʨʦʣʴ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ) 

1 ʫʯʝʪ 74,3 -- 20,7 -- 95,0 -- 

2 ʫʯʝʪ ï ʯʝʨʝʟ 40 ʜʥʝʡ 74,3 -- 20,5 -- 94,8 -- 

3 ʫʯʝʪ ï ʧʝʨʝʜ ʫʙʦʨʢʦʡ 78,0 -- 21,4 -- 99,4 -- 

ʇʫʣʴʩʘʨ, ʚ.ʨ.  ï 0,75 ʣ/ʛʘ 

1 ʫʯʝʪ ï ʯʝʨʝʟ 20 ʜʥʝʡ 

ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 
18,3 - 6,4 - 24,7 - 

2 ʫʯʝʪ ï ʯʝʨʝʟ 40 ʜʥʝʡ 17,3 76,7 6,3 69,2 23,2 75,5 

3 ʫʯʝʪ ï ʧʝʨʝʜ ʫʙʦʨʢʦʡ 19,5 75,0 6,9 67,7 26,3 73,5 

ʇʫʣʴʩʘʨ, ʚ.ʨ. ï  1,0 ʣ/ʛʘ 

1 ʫʯʝʪ ï ʯʝʨʝʟ 20 ʜʥʝʡ 

ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 
16,5 - 4,7 - 21,2 - 

2 ʫʯʝʪ ï ʯʝʨʝʟ 40 ʜʥʝʡ 15,0 79,8 5,0 75,6 20,0 78,9 

3 ʫʯʝʪ ï ʧʝʨʝʜ ʫʙʦʨʢʦʡ 22,0 71,7 4,8 77,5 24,8 75,0 

ʇʠʚʦʪ - 0,8 ʣ/ʛʘ  (ʵʪʘʣʦʥ) 

1 ʫʯʝʪ ï ʯʝʨʝʟ 20 ʜʥʝʡ 

ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 
2,1 - 7,0 - 28,1 - 

2 ʫʯʝʪ ï ʯʝʨʝʟ 40 ʜʥʝʡ 20,5 72,4 7,1 65,3 27,6 70,9 

3 ʫʯʝʪ ï ʧʝʨʝʜ ʫʙʦʨʢʦʡ 20,9 73,2 7,2 66,3 28,0 71,8 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʫʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʛʝʨʙʠʮʠʜ ʇʫʣʴʩʘʨ, ʚ.ʨ.  ʚ  ʠʩʧʳʪʘʥʥʳʭ 

ʜʦʟʘʭ (0,75-1,0 ʣ/ʛʘ)  ʩʥʠʞʘʣ ʦʙʱʫʶ ʟʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʩʦʠ ʥʘ 74-80%, ʯʪʦ  ʥʝ ʫʩʪʫʧʘʣʘ ʧʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ ʇʠʚʦʪ 0,8 ʣ/ʛʘ, ʧʨʠʥʷʪʦʛʦ ʟʘ  ʵʪʘʣʦʥ.   

ʋʨʦʞʘʡʥʦʩʪʴ ʩʦʠ. ɻʣʘʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʤʠʥʠʤʘʣʴʥʳʭ ʠ ʥʫʣʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʩʤʳʩʣʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʫʱʝʩʪʚʝʥʥʦʤ ʧʦʚʳʰʝʥʠʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, 

ʫʚʝʣʠʯʝʥʠʠ ʧʨʠʙʳʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ, ʘ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʩʤʳʩʣʝ ʤʠʥʠʤʘʣʠʟʘʮʠʷ 

ʦʙʨʘʙʦʪʢʠ ʩʦʢʨʘʱʘʝʪ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ, ʜʝʣʘʷ ʠʭ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤʠ, ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ [20,21]. 
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ʊʘʙʣʠʮʘ  4 ï  ʋʨʦʞʘʡʥʦʩʪʴ  ʩʦʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʩʧʦʩʦʙʦʚ  ʧʦʩʝʚʘ ʠ 

ʜʦʟ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʮ/ʛʘ  

ɺʘʨʠʘʥʪ 

ʉʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ɺʩʧʘʰʢʘ ʥʘ 20-22 ʩʤ 

ʄʠʥʠʤʘʣʴʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʥʘ 

10-12 ʩʤ 

ʅʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ 

ʧʦʯʚʳ 

 ʩʦʨʪ ʩʦʨʪ ʩʦʨʪ 
 ɺʠʪʘ ɾʘʣʧʘʢʩʘʡ ɺʠʪʘ ɾʘʣʧʘʢʩʘʡ ɺʠʪʘ ɾʘʣʧʘʢʩʘʡ 

ʐʠʨʦʢʦʨʷʜʥʳʡ 

ʧʦʩʝʚ 
21,5 23,1     

ʙʝʟ ʫʜʦʙʨʝʥʠʡ 21,4 25,0 20,8 25,2 21,6 25,3 

ʈ60 ï ʬʦʥ 23,2 26,6 22,5 26,0 24,3 26,7 

ʈ60+N60 ʚ ʬʘʟʝ 

ʚʝʪʚʣʝʥʠʷ ʩʪʝʙʣʷ 
26,2 27,0 26,7 27,0 26,1 29,4 

ʥʠʪʨʘʛʠʥ 25,5 29,1 25,1 28,8 24,8 29,3 

ʈ60 + ʥʠʪʨʘʛʠʥ 27,6 27,0 29,2 30,6 28,4 30,8 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʩʦʠ ʦʪ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʢʦʣʝʙʘʣʘʩʴ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 19,0    ʜʦ25,1 ʮ/ʛʘ (ʊʘʙʣʠʮʘ 4). ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʦʪʤʝʯʝʥʘ ʥʘ 

ʚʘʨʠʘʥʪʝ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ, ʧʨʠ ʵʪʦʤ ʠʟ ʠʟʫʯʘʝʤʳʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʚʘʨʠʘʥʪ ʈ60 + ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʥʠʪʨʘʛʠʥʦʤ ʦʙʝʩʧʝʯʠʣʠ ʧʨʠʙʘʚʢʫ,  ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʦʤ 

ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʜʦ 5,3 ʮ/ʛʘ. ʅʘ ʚʘʨʠʘʥʪʘʭ ʩʦ ʚʩʧʘʰʢʦʡ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ 

ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʩʦʩʪʘʚʠʣʘ ʚ ʧʨʝʜʝʣʘʭ 19-24,3 ʮ/ʛʘ.  

ɿʘʢʣʶʯʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ 

ʥʘ ʧʦʩʝʚʘʭ ʩʦʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʘʭ ʦʙʨʘʙʦʪʢʠ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʥʘʭʦʜʠʣʘʩʴ ʚ ʦʧʪʠʤʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʷʭ, ʚʘʨʴʠʨʫʷ ʚ ʧʨʝʜʝʣʘʭ 1,19-1,28 ʛ/ʩʤ3. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʘʷ ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʦʪʤʝʯʝʥʘ 

ʚ ʩʨʝʜʥʝʤ ʠ ʥʠʞʥʝʤ ʩʣʦʷʭ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʣʠʷʥʠʝ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʬʠʟʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ. ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʫʩʣʦʚʠʷʭ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʩʦʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʠʭ ʨʘʚʥʦʤʝʨʥʦʝ ʫʢʦʨʝʥʝʥʠʝ ʠ 

ʜʦʩʪʫʧ ʢ ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ. 

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʬʘʟʘʭ 

ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ 

ʧʦʯʚʳ. ɺʣʘʞʥʦʩʪʴ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʧʦ ʚʩʧʘʰʢʝ, ʥʫʣʝʚʦʡ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ 

ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 335,0; 330,0 ʠ 330,2 ʤʤ. ɺ ʬʘʟʝ 2-3 ʣʠʩʪʴʝʚ ʩʦʠ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʠʟʤʝʥʠʣʩʷ ʠ ʩʦʩʪʘʚʠʣ 215,6; 222,2 ʠ 215,5 ʤʤ. ɼʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʯʝʨʢʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ ʥʘʢʦʧʣʝʥʠʠ ʚʣʘʛʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʦʩʘʜʢʦʚ. 

ʇʦʣʝʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʘʟʚʠʪʠʝʤ ʨʘʩʪʝʥʠʡ ʩʦʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʘʨʠʘʥʪʦʚ 

ʦʧʳʪʘ ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 800-2567 ʤ2/ʛʘ ʚ ʬʘʟʝ ʚʝʪʚʣʝʥʠʷ. ʇʦʛʦʜʥʳʝ 

ʫʩʣʦʚʠʷ ʚ ʪʝʢʫʱʝʤ ʛʦʜʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʙʣʘʛʦʧʨʠʷʪʥʦʤʫ ʬʦʨʤʠʨʦʚʘʥʠʶ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. 

ʇʨʦʮʝʩʩ ʥʘʢʦʧʣʝʥʠʷ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʦʧʳʪʘʭ ʚʘʨʴʠʨʦʚʘʣ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʩʧʦʩʦʙʦʚ ʧʦʩʝʚʘ ʠ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʉʧʦʩʦʙʳ ʧʦʩʝʚʘ 

ʠ ʫʜʦʙʨʝʥʠʝ ʦʢʘʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʠʥʘʤʠʢʫ ʥʘʢʦʧʣʝʥʠʷ ʥʘʜʟʝʤʥʦʡ ʤʘʩʩʳ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʜʙʦʨʘ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ʉ ʮʝʣʴʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠʩʧʳʪʘʥʠʷ ʠ ʜʝʤʦʥʩʪʨʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʙʳʣʠ ʟʘʣʦʞʝʥʳ 

ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʝ ʦʧʳʪʳ ʚ ʜʚʫʭ ʭʦʟʷʡʩʪʚʘʭ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʢʨʝʩʪʴʷʥʩʢʦʤ ʭʦʟʷʡʩʪʚʝ çʉʚʝʪʣʘʥʘè 

ɾʘʤʙʳʣʩʢʦʛʦ ʨʘʡʦʥʘ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʧʣʦʱʘʜʠ 20 ʛʘ ʧʨʦʚʦʜʠʣʦʩʴ ʪʝʩʪʠʨʦʚʘʥʠʝ 

ʘʜʘʧʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʷ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʣʠʷʝʪ 

ʧʨʠʤʝʥʷʝʤʳʡ ʩʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʧʨʠʯʝʤ ʟʘʚʠʩʠʤʦʩʪʴ ʜʘʥʥʦʛʦ ʬʘʢʪʦʨʘ ʪʦʣʴʢʦ ʚʦʟʨʘʩʪʘʝʪ 
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ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚ ʧʝʨʠʦʜ 

ʚʝʛʝʪʘʮʠʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʘʞʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʠ ʠ ʜʨʫʛʠʭ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʩ ʫʯʝʪʦʤ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʛʠʦʥʘ, ʘ ʪʘʢʞʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ 

ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʧʨʦʛʨʘʤʤʳ ʀʈʅ 

BR22885719 çʈʘʟʨʘʙʦʪʘʪʴ ʠ ʚʥʝʜʨʠʪʴ ʫʩʪʦʡʯʠʚʳʝ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ ʜʣʷ ʨʝʥʪʘʙʝʣʴʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʢʣʠʤʘʪʘ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ ʂʘʟʘʭʩʪʘʥʘè. 
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ʊתʁɯʅ 

ʉʦסשʳ ʦʥʞʳʣʜʳץʪʘʨʜʘ ʘʛʨʘʨʣʳץ ʩʘʣʘʜʘ ʨʝʩʫʨʩʪʘʨʜʳ װʥʝʤʜʝʡʪʽʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ 

 ʣײʜʝʫ ʥʝʛʽʟʛʽ ʧʦʟʠʮʠʷʣʘʨʜʳ ʘʣʘʜʳ. ɹשʘʟ ʞᴅʥʝ ʥᴇʣʜʽʢ ᴇ שʽʰʽʥʜʝ ʝ שʘʣʘʜʳ, ʦʣʘʨʜʳץʨʜʽʩʽ ʙʘʡװ

ᴅʜʽʩʪʝʨ ʵʥʝʨʛʠʷ, ʩʫ ʞᴅʥʝ ʙʘʩץʘ ʨʝʩʫʨʩʪʘʨסʘ ʰʳסʳʥʜʘʨʜʳ ʘʟʘʡʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ, ʙײʣ ץʘʟʽʨʛʽ 

ʵʢʦʥʦʤʠʢʘʣʳץ ʞʘסʜʘʡʜʘ ᴇʪʝ ʤʘשʳʟʜʳ. ʕʥʝʨʛʠʷ ʤʝʥ ʩʫ ʙʘסʘʩʳʥʳש ᴇʩʫʽ ʜᴅʩʪװʨʣʽ ʞʦסʘʨʳ 

ʰʳסʳʥʜʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʪʠʽʤʩʽʟ ʝʪʝʜʽ, ʙײʣ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ᴇʥʜʽʨʽʩʽʥʽש ʞʘʣʧʳ 

ʨʝʥʪʘʙʝʣʴʜʽʣʽʛʽʥ ʪᴇʤʝʥʜʝʪʝʜʽ. ʆʩʳסʘʥ ץʘʨʘʤʘʩʪʘʥ, ʢᴇʧʪʝʛʝʥ ʬʝʨʤʘʣʘʨ 14-16 ʦʧʝʨʘʮʠʷʥʳ 

 ʙʝʢ ʧʝʥשʪʘʡ ʝץʣ ʘʡʪʘʨʣʳײʘʩʪʳʨʫʜʘ, ʙסʦʣʜʘʥʫʜʳ ʞʘʣץ ʨʣʽ ᴇʩʽʨʫ ᴅʜʽʩʪʝʨʽʥװʘʤʪʠʪʳʥ ʜᴅʩʪץ

ʨʝʩʫʨʩʪʘʨסʘ ᴅʢʝʣʝʜʽ. ɹײʣ ʪᴅʩʽʣ ᴇʥʽʤʥʽש ᴇʟʽʥʜʽʢ ײץʥʳʥ ʘʨʪʪʳʨʘʜʳ ʞᴅʥʝ ʘʛʨʘʨʣʳץ ʥʘʨʳץʪʳש 

ʪײʨʘץʩʳʟʜʳסʳ ʞʘסʜʘʡʳʥʜʘ ʨʝʥʪʘʙʝʣʴʜʽʣʽʢʪʽ ʪᴇʤʝʥʜʝʪʝʜʽ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ᴇʩʽʨʫʜʽש 

ʥʝײסʨʣʳʤ װʥʝʤʜʽ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ᴅʟʽʨʣʝʫ ᴇʟʝʢʪʽ ʤʽʥʜʝʪ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

ʇʝʨʩʧʝʢʪʠʚʘʣʳ ʙʘסʳʪʪʘʨʜʳש ʙʽʨʽ-20-29 ʮ/ʛʘ ʜʝשʛʝʡʽʥʜʝ ʪײʨʘץʪʳ ᴇʥʽʤʜʽʣʽʢʪʽ ʩʘץʪʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʪײʨʘץʪʳ ʞʦʪʘʣʘʨסʘ ʩʦʷ ʩʝʙʫʜʽש ʞʦʪʘʣʳץ ᴅʜʽʩʽʥ ʝʥʛʽʟʫ.ʜʝʛʝʥʤʝʥ, ʪײʨʘץʪʳʣʳץ 

ʧʝʥ ʨʝʥʪʘʙʝʣʴʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫ װʰʽʥ ʪʝʭʥʦʣʦʛʠʷʥʳ ʦʜʘʥ ᴅʨʽ ʦשʪʘʡʣʘʥʜʳʨʫ, ʩʦʥʳש ʽʰʽʥʜʝ 

ʤʠʥʠʤʘʣʜʳ ʞᴅʥʝ ʥᴇʣʜʽʢ ᴇשʜʝʫ ʩʠʷץʪʳ ʨʝʩʫʨʩʪʘʨʜʳ װʥʝʤʜʝʫ ʵʣʝʤʝʥʪʪʝʨʽʥ ʙʝʡʽʤʜʝʫ ץʘʞʝʪ.  

5-10 ʥʝʛʽʟʛʽ ʦʧʝʨʘʮʠʷʣʘʨʜʳ ץʘʤʪʠʪʳʥ ʞʝʪʽʣʜʽʨʽʣʛʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʪʦʧʳʨʘץץʘ 

ʤʝʭʘʥʠʢʘʣʳץ ᴅʩʝʨʜʽ ʘʟʘʡʪʫסʘ, ʦʥʳײץ שʨʳʣʳʤʳʥ ʞʘץʩʘʨʪʫסʘ, ʩʫ ʤʝʥ ʪʳʥʳʩ ʘʣʫʜʳ ʘʨʪʪʳʨʫסʘ, 

ʩʦʥʜʘʡ - ʘץ ʝשʙʝʢ ʧʝʥ ʨʝʩʫʨʩʪʘʨסʘ ʰʳסʳʥʜʘʨʜʳ ʘʟʘʡʪʫסʘ ʳץʧʘʣ ʝʪʝʜʽ. ɹײʣ ᴅʜʽʩʪʝʨʜʽ ʟʘʤʘʥʘʫʠ ʩʦʷ 

ʩʦʨʪʪʘʨʳʤʝʥ ʙʽʨʛʝ ʝʥʛʽʟʫ ʜᴅʩʪװʨʣʽ ᴅʜʽʩʪʝʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ᴇʥʜʽʨʽʩ ʢʽʨʽʩʪʽʣʽʛʽʥ 20-40% - סʘ 

ʘʨʪʪʳʨʫʳ ʤװʤʢʽʥ. ɹײʣ ʘʛʨʘʨʣʳץ ʩʝʢʪʦʨʜʳש ʵʢʦʥʦʤʠʢʘʣʳץ ʪײʨʘץʪʳʣʳסʳʥ, ʦʥʳש ʢʣʠʤʘʪʪʳץ 

ᴇʟʛʝʨʽʩʪʝʨʛʝ ʞᴅʥʝ ʥʘʨʳץʪʳץ ʘʫʳʪץʫʣʘʨסʘ ʙʝʡʽʤʜʝʣʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʩʦʥʜʘʡ-ʘץ ʘʟʳץ-ʪװʣʽʢ 

 .ʛʝʡʽʥ ʘʨʪʪʳʨʘʜʳשʜʝ שʘʫʽʧʩʽʟʜʽʛʽʥʽץ
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ɺʃʀʗʅʀɽ ʊɽʍʅʆʃʆɻʀʀ ɺʓʇɸʉɸ ɾʀɺʆʊʅʓʍ ʅɸ ʂʆʃʀʏɽʉʊɺɽʅʅʆ-

ʂɸʏɽʉʊɺɽʅʅʓɽ ʇʆʂɸɿɸʊɽʃʀ ʉʆʉʊʆʗʅʀʗ ʇɸʉʊɹʀʑ ʇʈɽɼʇɽʉʂʆɺʆʁ ɿʆʅʓ 

ʄʆʁʓʅʂʋʄ 

THE IMPACT OF LIVESTOCK GRAZING TECHNOLOGY ON THE QUANTITATIVE 

AND QUALITATIVE INDICATORS OF THE PASTURE CONDITION IN THE PRE -SANDY 

ZONE OF MOYYNKUM  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʘʟʝʤʥʦʛʦ ʤʝʪʦʜʘ ʠʟʫʯʝʥʠʷ 

ʣʘʥʜʰʘʬʪʦʚ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 43 ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʷ ʧʦʝʜʘʝʤʳʭ ʚʠʜʦʚ ʩ-ʭ ʞʠʚʦʪʥʳʤʠ 

ʨʘʩʪʝʥʠʡ ʟʘ ʚʝʩʝʥʥʠʡ - ʦʩʝʥʥʠʡ ʧʝʨʠʦʜʳ  ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ   ʜʣʷ  ʨʘʟʨʘʙʦʪʢʠ 

ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʡ ʚʳʧʘʩʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ (ʩʝʟʦʥʥʳʝ ʠ ʚʥʫʪʨʠʩʝʟʦʥʥʳʝ 

ʧʘʩʪʙʠʱʥʳʝ ʫʯʘʩʪʢʠ) ʜʣʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʪʙʠʱ ʚ ʖʞʥʦʤ ʂʘʟʘʭʩʪʘʥʝ. 

ʉʦʛʣʘʩʥʦ ʧʣʘʥʘ ʨʘʙʦʪʳ ʅʀʈ ʦʧʨʝʜʝʣʝʥʳ ʚʣʠʷʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚʳʧʘʩʘ ʞʠʚʦʪʥʳʭ ʥʘ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ- ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʦʷʥʠʷ ʧʘʩʪʙʠʱ ʧʨʝʜʧʝʩʢʦʚʦʡ ʟʦʥʳ ʄʦʡʳʥʢʫʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʳʰʝʫʢʘʟʘʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʳʧʘʩ ʦʯʝʥʴ ʩʠʣʴʥʦ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʦʨʛʘʥʠʟʤ ʨʘʩʪʝʥʠʡ, ʚʳʟʳʚʘʷ 

ʤʥʦʛʦʦʙʨʘʟʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʥʘʨʫʰʘʝʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ 

ʥʘʩʪʫʧʣʝʥʠʠ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ, ʘ ʪʘʢʞʝ ʚ ʩʦʩʪʘʚʝ ʧʦʧʫʣʷʮʠʡ. ʇʦ ʚʩʝʤ ʠʟʫʯʝʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ 

ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʧʘʩʪʙʠʱ ʧʨʝʜʧʝʩʢʦʚʦʡ ʟʦʥʳ ʄʦʡʳʥʢʫʤ, ʪʝʭʥʦʣʦʛʠʷ ʚʳʧʘʩʘ 

ʞʠʚʦʪʥʳʭ ʦʢʘʟʘʣʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ. ɺ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʥʘʙʣʶʜʘʣʠʩʴ ʥʘ ʧʘʩʪʙʠʱʘʭ ʩ ʩʝʟʦʥʥʳʤ (ʩʠʩʪʝʤʥʳʤ) ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ. ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ 

ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʧʦʣʳʥʥʦ-ʪʝʨʝʩʢʝʥʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʭ ʧʘʩʪʙʠʱ ʚ ʚʝʩʝʥʥʠʡ, ʣʝʪʥʠʡ ʠ 

ʦʩʝʥʥʠʡ ʩʝʟʦʥʳ ʩʦʩʪʘʚʠʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 55,0; 50,0 ʠ 58,0 %. ʇʨʠ ʠʥʪʝʥʩʠʚʥʦʤ (ʢʦʥʪʨʦʣʴʥʦʤ) 

ʚʳʧʘʩʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʠʛʘʣ 40,0 %, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʥʠʞʝ ʥʘ 15,0; 10,0 ʠ 18,0 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʫʩʣʦʚʠʷʭ ʚʥʫʪʨʠʩʝʟʦʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʠʣʠ 

55,0; 50,0 ʠ 60,0 %, ʯʪʦ ʚʳʰʝ ʥʘ 15,0; 10,0 ʠ 20,0 %. ɺʝʩʥʦʡ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʥʘ 

ʩʝʟʦʥʥʳʭ ʠ ʚʥʫʪʨʠʩʝʟʦʥʥʳʭ ʧʘʩʪʙʠʱʘʭ ʚʘʨʴʠʨʦʚʘʣʦʩʴ ʦʪ 37 ʜʦ 38, ʪʦʛʜʘ ʢʘʢ ʥʘ ʫʯʘʩʪʢʝ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʳʧʘʩʘ ʦʥʦ ʩʦʩʪʘʚʣʷʣʦ 30 ʚʠʜʦʚ. ɺʳʩʦʪʘ ʪʨʘʚʦʩʪʦʷ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ 

ʚʳʧʘʩʝ ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʦʪ 12 ʜʦ 15 ʩʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠ ʩʝʟʦʥʥʦʤ ʠ ʚʥʫʪʨʠʩʝʟʦʥʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʥʘ ʩʦʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜʥʝʤ ʦʪ 15 ʜʦ 21 ʩʤ ʠ ʦʪ 17 ʜʦ 25 ʩʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʥʘ 

25,0; 40,0 ʠ 41,6; 66,6 % ʙʦʣʴʰʝ. ɺʘʣʦʚʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ (ʫʨʦʞʘʡʥʦʩʪʴ) ʧʘʩʪʙʠʱ ʚ ʚʝʩʝʥʥʠʡ 

ʩʝʟʦʥ ʜʦʩʪʠʛʣʘ 5,04 ʮ/ʛʘ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʚʳʧʘʩʝ, ʘ ʧʨʠ  ʚʥʫʪʨʠʩʝʟʦʥʥʦʤ ʠ ʩʝʟʦʥʥʦʤ   ʚʳʧʘʩʘʭ 

ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 12,98; 12,08 ʠ 13,10; 12,20; 13,50 ʮ/ʛʘ ʟʝʣʝʥʥʦʡ ʤʘʩʩʳ ʢʦʨʤʘ. 

 

ANNOTATION  

A geobotanical study employing ground-based landscape research methods resulted in 43 

geobotanical descriptions of plant species consumed by agricultural livestock during the spring-to-

autumn vegetation periods. This research aimed to develop effective livestock grazing technologies 

(seasonal and intra-seasonal pasture plots) for the rational use of pastures in Southern Kazakhstan. In 

accordance with the work plan, the influence of livestock grazing technologies on the quantitative and 

qualitative indicators of the pastures in the pre-sandy zone of Moyynkum was determined. The research 

results conducted to determine the above-mentioned indicators indicate that grazing significantly affects 
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plant organisms, causing various morphological and physiological changes, disrupting the patterns of 

phenological phase onset, and altering population composition. The average projective coverage of 

Artemisia-Tereskens mixed grass pastures in the spring-summer-autumn seasons was 55.0%, 50.0%, 

and 58.0%, respectively, and under intensive grazing (control group), this figure was 40.0%, which is 

15.0%, 10.0%, and 18.0% lower, respectively. For intra-seasonal use, the indicators were 55.0%, 50.0%, 

and 60.0%, or 15.0%, 10.0%, and 20.0% higher on average. In the spring period, the number of plant 

species in the mentioned pasture type under both seasonal and intra-seasonal use ranged from 37 to  

38 species, while under intensive grazing, the number was 30. The average plant height during this 

period was 12ï15 cm under intensive grazing and 15ï21 cm and 17ï25 cm under seasonal and intra-

seasonal use, respectively, which is 25.0%, 40.0%, and 41.6ï66.7% higher. The gross yield of pasture 

forage during the spring season was 5.04 c/ha of green forage mass under intensive grazing and 12.98, 

12.08, and 13.18, as well as 13.10, 12.20, and 13.50 c/ha of green forage under seasonal and intra-

seasonal grazing. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʝʟʦʥʥʳʝ ʧʘʩʪʙʠʱʘ, ʦʪʛʦʥʥʳʝ ʧʘʩʪʙʠʱʘ, ʢʦʨʤʝʤʢʦʩʪʴ ʧʘʩʪʙʠʱ, 

ʥʘʛʨʫʟʢʘ ʥʘ ʧʘʩʪʙʠʱʝ, ʩʠʩʪʝʤʳ ʚʳʧʘʩʘ, ʧʫʩʪʳʥʥʳʝ ʧʘʩʪʙʠʱʘ, ʧʦʝʜʘʝʤʳʡ ʢʦʨʤʦʚʦʡ ʟʘʧʘʩ, 

ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

Key words: Seasonal pastures, driving pastures, forage capacity of pastures, pasture pressure, 

grazing systems, desert pastures, eaten forage stock, utilization system. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʙʣʝʤʘ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʪʙʠʱʥʳʭ 

ʨʝʩʫʨʩʦʚ ʧʨʦʜʦʣʞʘʝʪ ʩʦʭʨʘʥʷʪʴ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. ʆʥʘ ʩʚʷʟʘʥʘ ʩ ʦʙʱʝʡ ʟʘʜʘʯʝʡ ʩʦʭʨʘʥʝʥʠʷ ʠ 

ʧʦʚʳʰʝʥʠʷ ʠʭ ʢʦʨʤʦʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʧʣʦʜʦʨʦʜʠʷ ʟʝʤʝʣʴʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʘ ʪʘʢʞʝ ʩ 

ʨʝʰʝʥʠʝʤ ʟʘʜʘʯʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʪʙʠʱ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʩʥʦʚʫ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ ʘʨʠʜʥʳʭ ʟʝʤʝʣʴ [1]. ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʜʦʩʪʠʛʘʝʪ 25 ʠ ʙʦʣʝʝ ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ ʢʦʨʤʦʚʳʭ 

ʝʜʠʥʠʮ [2]. ɹʦʣʝʝ ʪʦʛʦ, ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʢʦʨʤʦʚʳʤʠ ʫʛʦʜʴʷʤʠ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʠʷ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʂʘʟʘʭʩʪʘʥ [3]. ʈʦʩʪ ʙʦʣʝʝ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ ʥʘʩʝʣʝʥʠʷ ʧʨʠʚʝʜʝʪ ʢ 

ʦʯʝʥʴ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʛʣʦʙʘʣʴʥʦʛʦ ʩʧʨʦʩʘ ʥʘ ʤʷʩʦʧʨʦʜʫʢʳ, ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ 

ʙʫʜʫʱʝʛʦ ʩʧʨʦʩʘ ʙʫʜʝʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʝʪʴ ʦʪ ʜʦʩʪʠʞʠʤʦʛʦ ʫʚʝʣʠʯʝʥʠʷ 

ʫʨʦʞʘʡʥʦʩʪʠ ʧʘʩʪʙʠʱʥʳʭ ʢʦʨʤʦʚ ʠ ʟʝʨʥʦʚʳʭ [4]. ɿʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʦʮʝʥʢʠ ʨʘʮʠʦʥʦʚ ʧʠʪʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʩʠʩʪʝʤʘʭ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʪʙʠʱ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʟʦʥ. 

ʊʝʭʥʦʣʦʛʠʷ ʚʳʧʘʩʘ, ʢʦʪʦʨʳʝ ʧʦʚʳʰʘʶʪ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʢʦʨʤʦʚ ʠ ʫʨʘʚʥʦʚʝʰʠʚʘʶʪ 

ʩʦʦʪʥʦʰʝʥʠʝ ʵʥʝʨʛʠʠ ʢ ʙʝʣʢʫ ʚ ʢʦʨʤʘʭ, ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʞʠʚʦʪʥʳʭ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʥʠʞʝʥʠʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ 

ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʟʘʪʨʘʪ [5].   

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʫʩʪʳʥʥʳʭ ʧʘʩʪʙʠʱ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ, ʢʦʣʠʯʝʩʪʚʝʥʥʦ-ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʘʩʪʙʠʱʥʦʛʦ ʪʨʘʚʦʩʪʦʷ ʠ ʚ ʮʝʣʦʤ ʥʘ ʠʭ ʢʦʨʤʦʚʫʶ ʮʝʥʥʦʩʪʴ ʧʦʢʘʟʘʣʠ ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʩʯʘʥʳʭ ʠ ʧʨʝʜʛʦʨʥʳʭ ʧʫʩʪʳʥʥʳʭ ʧʘʩʪʙʠʱ ʶʛʘ ʂʘʟʘʭʩʪʘʥʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʫʩʣʦʚʥʦ ʫʯʘʩʪʢʦʚʦʡ ʩʠʩʪʝʤʳ ʧʘʩʪʴʙʳ ʦʚʝʮ. ʆʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʯʝʨʝʜʦʚʘʥʠʷ: 

çʣʝʪʦè, ʟʘʪʝʤ çʦʩʝʥʴè, ʪ.ʝ. ʝʩʣʠ ʧʦʣʝ ʚ ʪʝʢʫʱʝʤ ʛʦʜʫ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʣʝʪʦʤ, ʪʦ ʚ ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ 

ʞʠʚʦʪʥʳʝ ʜʦʣʞʥʳ ʚʳʧʘʩʘʪʴʩʷ ʥʘ ʥʝʤ ʦʙʷʟʘʪʝʣʴʥʦ ʦʩʝʥʴʶ  [6].         

Wanapat [7] ʠ Devendra and Leng [8] ʧʦʜʯʝʨʢʥʫʣʠ ʯʨʝʟʚʳʯʘʡʥʫʶ ʚʘʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʝʩʪʥʳʭ ʢʦʨʤʦʚʳʭ ʨʝʩʫʨʩʦʚ ʚ ʢʘʯʝʩʪʚʝ ʢʣʶʯʝʚʦʡ ʜʚʠʞʫʱʝʡ ʩʠʣʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʚ ɸʟʠʠ. ʇʦʵʪʦʤʫ ʨʘʩʪʝʪ ʠʥʪʝʨʝʩ ʢ ʨʘʟʨʘʙʦʪʢʝ  ʵʬʬʝʢʪʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʪʙʠʱ, 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ʚ ʢʦʨʤʣʝʥʠʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ɺ ʵʪʦʤ ʦʙʟʦʨʝ ʤʳ ʠʩʩʣʝʜʫʝʤ ʵʪʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʚʳʜʝʣʠʤ 

ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ   ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ ʠ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ. 
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ʇʦʩʪʦʷʥʥʦʝ ʨʘʩʪʫʱʝʝ ʜʘʚʣʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʧʘʩʪʙʠʱʥʳʝ 

ʟʢʦʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʠʭ ʫʭʫʜʰʝʥʠʷ ʠ ʜʝʛʨʘʜʘʮʠʠ ʚ ʩʪʨʘʥʘʭ ʎʝʥʪʨʘʣʴʥʦʡ 

ɸʟʠʠ ʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [9]. ʏʨʝʟʤʝʨʥʳʡ ʚʳʧʘʩ ʩʢʦʪʘ ʠ ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʘʩʪʙʠʱ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʧʨʠʚʦʜʷʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʜʝʛʨʘʜʘʮʠʠ ʧʘʩʪʙʠʱ [10, 11]. 

ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʨʘʟʨʫʰʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ, ʩʥʠʞʝʥʠʶ 

ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʘʩʪʙʠʱ [12, 13]. 

ʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʧʨʠʚʝʣʦ ʢ ʟʘʩʫʭʘʤ ʠ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʧʦʜʜʝʨʞʢʠ ʩʨʝʜʩʪʚ ʢ 

ʩʫʱʝʩʪʚʦʚʘʥʠʶ, ʪʘʢʠʭ ʢʘʢ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ [14]. 

ʉʪʨʘʚʣʠʚʘʥʠʝ ʚʩʝʡ ʥʘʜʟʝʤʥʦʡ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʧʘʩʪʙʠʱʥʦʛʦ ʪʨʘʚʦʩʪʦʷ. ʇʦʵʪʦʤʫ ʥʘ ʧʫʩʪʳʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʘʩʪʙʠʱʘʭ ʜʦʧʫʩʪʠʤʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʂʜ) ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 60-70% [15]. 

ʅʘ ʜʠʥʘʤʠʢʫ ʟʘʧʘʩʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʯʘʩʪʦʪʘ 

ʩʢʘʰʠʚʘʥʠʷ (ʩʪʨʘʚʣʠʚʘʥʠʷ) ʠ ʚʳʩʦʪʘ ʩʨʝʟʘ. ʇʨʠ ʯʘʩʪʦʤ ʩʢʘʰʠʚʘʥʠʠ ʨʘʩʪʝʥʠʷ ʥʝ ʫʩʧʝʚʘʶʪ 

ʥʘʢʦʧʠʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʜʣʷ ʩʣʝʜʫʶʱʝʛʦ ʫʨʦʞʘʷ. ʊʦ ʞʝ 

ʧʨʦʠʩʭʦʜʠʪ ʠ ʧʨʠ ʯʨʝʟʤʝʨʥʦ ʨʘʥʥʝʤ ʚʝʩʝʥʥʝʤ ʠ ʧʦʟʜʥʝʤ ʦʩʝʥʥʝʤ ʩʢʘʰʠʚʘʥʠʠ. ʇʦʵʪʦʤʫ ʚ 

ʧʨʘʢʪʠʢʝ ʣʫʛʦʚʦʜʩʪʚʘ ʚʘʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʩʨʦʢʠ ʢʘʢ ʚʝʩʝʥʥʝʛʦ, ʪʘʢ ʠ ʦʩʝʥʥʝʛʦ ʩʢʘʰʠʚʘʥʠʷ 

(ʩʪʨʘʚʣʠʚʘʥʠʷ). ʆʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʟʘʧʘʩʥʳʭ ʚʝʱʝʩʪʚ ʦʢʘʟʳʚʘʝʪ ʥʠʟʢʠʡ ʩʨʝʟ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʠʩʪʦʱʝʥʠʝ ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʘʭ ʟʘʧʘʩʘ [16].  

ɻʫʩʪʦʪʘ ʪʨʘʚʷʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʛʫʩʪʦʪʳ ʪʨʘʚʷʥʠʩʪʳʭ ʧʦʙʝʛʦʚ ʠʟ-ʟʘ ʚʳʧʘʩʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʝʥʠʶ 

ʢʦʣʠʯʝʩʪʚʘ ʥʝʪʨʘʚʷʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ [17]. ɺ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʩʣʝ ʚʳʧʘʩʘ ʩʢʦʪʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʩʥʠʞʘʣʠʩʴ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʠʤ ʩʭʝʤʳ ʧʘʩʪʙʠʱʥʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ ʥʘ ʧʦʣʫʟʘʩʫʰʣʠʚʳʭ ʧʘʩʪʙʠʱʘʭ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ, 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʘʩʪʙʠʱʘ ʚʦʩʩʪʘʥʦʚʠʣʘʩʴ ʧʦʩʣʝ ʚʳʧʘʩʘ ʩ 0,77 ʜʦ 0,91 ʪ/ ʛʘ ʠ ʚʳʩʦʪʘ ʪʨʘʚʦʩʪʦʷ 

ʦʪ 9,56 ʜʦ 16,42 ʩʤ, ʯʪʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʜʘʣʴʥʝʡʰʫʶ ʜʝʛʨʘʜʘʮʠʶ ʧʘʩʪʙʠʱ [18].  

ʆʜʥʘʢʦ ʠʤʝʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ʥʘ 

ʧʘʩʪʙʠʱʘʭ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʠʟʢʫʶ ʚʳʩʦʪʫ ʨʘʩʪʝʥʠʡ [19]. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ ʬʘʢʪʦʤ, ʯʪʦ  ʥʘ ʵʪʦʤ 

ʫʯʘʩʪʢʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʩʦʢʦʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 80-89% [20].  

ɹʳʣ ʧʨʦʚʝʜʝʥ ʤʦʥʠʪʦʨʠʥʛ ʧʘʩʪʙʠʱʥʳʭ ʵʢʦʩʠʩʪʝʤ ʩʝʤʠʘʨʠʜʥʳʭ ʟʦʥ ʈʦʩʩʠʠ ʚ ʧʨʝʜʝʣʘʭ 

ʉʘʨʧʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ, ʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʜʘʥʥʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ 1999-2017 ʛʦʜʘʭ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤ. ʅʘʠʙʦʣʴʰʝʝ ʦʪʢʣʦʥʝʥʠʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʟʠʤʥʠʭ (ʢʨʫʛʣʦʛʦʜʠʯʥʳʭ) ʧʘʩʪʙʠʱʘʭ. ʇʣʦʱʘʜʴ ʛʦʣʳʭ ʠ ʚʳʜʫʚʘʝʤʳʭ ʧʝʩʢʦʚ 

ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 20-30%. ʅʘʛʨʫʟʢʘ ʥʘ ʧʘʩʪʙʠʱʘ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʧʨʝʚʳʰʘʝʪ ʦʧʪʠʤʘʣʴʥʳʡ 

ʥʘʛʨʫʟʢʠ ʚ ʧʷʪʴ-ʩʝʤʴ ʨʘʟ. ʇʦʯʪʠ ʚʩʝ ʧʘʩʪʙʠʱʘ ʥʫʞʜʘʶʪʩʷ ʚ ʦʪʜʳʭʝ ʠ ʘʛʨʦʥʦʤʠʯʝʩʢʠʭ ʤʝʨʘʭ ʧʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ. ʆʧʫʩʪʳʥʠʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʠʚʦʜʠʪ ʢ ʟʘʩʦʣʝʥʠʶ, ʵʨʦʟʠʠ ʠ ʜʝʬʣʷʮʠʠ, ʷʚʣʷʝʪʩʷ 

ʩʝʨʴʝʟʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʨʝʛʠʦʥʝ. ʇʦʪʝʨʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʘʩʪʙʠʱ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʚ ʨʝʛʠʦʥʝ ʩʦʩʪʘʚʣʷʝʪ 1 052 700 ʮʝʥʪʥʝʨʦʚ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ (ʂʆɽ) ʚ ʛʦʜ. [12]. 

ɺʘʞʥʝʡʰʝʝ ʫʩʣʦʚʠʝ ʫʣʫʯʰʝʥʠʷ ʩʝʥʦʢʦʩʦʚ ʠ ʧʘʩʪʙʠʱʘ ʥʘ  ʟʘʩʫʰʣʠʚʦʡ  ʪʝʨʨʠʪʦʨʠʠ - ʵʪʦ  

ʨʘʟʨʘʙʦʪʢʘ   ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʚʳʩʦʢʦ ʧʨʦʜʫʢʪʠʚʥʳʝ ʢʦʨʤʦʚʳʭ ʪʨʘʚ. 

ʄʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʧʘʩʪʙʠʱ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʦʮʝʥʢʠ ʠʟʤʝʥʝʥʠʡ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʢʦʨʤʦʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʘʩʪʙʠʱ [22]. 

ʊʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʠ (ʢʨʝʩʪʴʷʥʩʢʦʝ, ʬʝʨʤʝʨʩʢʦʝ ʭʦʟʷʡʩʪʚʘ), ʨʘʩʩʤʘʪʨʠʚʘʶʱʠʝ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʘʩʪʙʠʱʘʭ, ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ: 

- ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ, ʪ.ʝ ʥʘ ʩʢʦʣʴʢʦ ʧʘʩʪʙʠʱʘ ʦʙʝʩʧʝʯʠʚʘʶʪ (%) ʧʦʪʨʝʙʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʚ 

ʪʝʯʝʥʠʝ ʚʳʧʘʩʘ; 

- ʨʝʩʫʨʩʳ ʧʘʩʪʙʠʱʘ, ʚʢʣʶʯʘʷ ʪʦʧʦʛʨʘʬʠʶ, ʪʠʧ ʧʘʩʪʙʠʱʘ, ʧʦʯʚʳ ʠ ʢʣʠʤʘʪ. 

ʇʝʨʚʦʦʯʝʨʝʜʥʳʤ ʩʦʦʙʨʘʞʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʞʝʣʘʪʝʣʴʥʳʭ ʠʟ ʧʦʝʜʘʝʤʳʭ 

ʢʦʨʤʦʚʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʷʪ ʥʘʜʝʞʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, 

ʵʥʝʨʛʠʠ ʠ ʙʝʣʢʘ; 
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- ʪʱʘʪʝʣʴʥʳʡ ʫʯʝʪ ʥʘʠʙʦʣʝʝ ʞʝʣʘʪʝʣʴʥʳʭ ʩʦʯʝʪʘʥʠʡ ʪʨʘʚ ʙʦʙʦʚʳʭ, ʟʣʘʢʦʚʳʭ ʠ.ʪ.ʜ. ʘ ʪʘʢʞʝ 

ʦʜʥʦʣʝʪʥʠʭ ʠ ʤʥʦʛʦʣʝʪʥʠʭ ʚʠʜʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʘʩʪʙʠʱʥʦʛʦ 

ʩʝʟʦʥʘ ʥʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʠʣʠ ʤʝʩʷʮʝʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ; 

- ʦʮʝʥʢʘ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʘʩʪʙʠʱʘ ʠʣʠ ʫʧʨʘʚʣʝʥʠʝ ʧʠʪʘʥʠʝʤ ʧʘʩʪʙʠʱʥʳʭ 

ʩʠʩʪʝʤ. ʇʨʠ ʥʠʟʢʦʡ ʠʣʠ ʩʨʝʜʥʝʡ ʥʘʛʨʫʟʢʝ ʥʘ ʚʳʧʘʩ ʞʠʚʦʪʥʳʝ ʧʘʩʫʪʩʷ ʪʦʣʴʢʦ ʥʘ ʢʦʨʤʘʭ ʩʘʤʦʛʦ 

ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ. ʂʦʛʜʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʘʩʪʙʠʱ ʦʧʪʠʤʠʟʠʨʫʝʪʩʷ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ 

ʥʦʨʤʘʭ ʩʦʜʝʨʞʘʥʠʷ, ʦʥʠ ʚʳʥʫʞʜʝʥʳ ʧʦʪʨʝʙʣʷʪʴ ʯʘʩʪʴ ʤʝʥʝʝ ʧʠʪʘʪʝʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʩʥʠʞʘʝʪʩʷ. ʕʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʙʣʝʤʫ ʜʣʷ 

ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷ. ɼʣʠʪʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʚʳʩʦʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʚʳʧʘʩ ʧʨʠʚʦʜʷʪ ʢ ʚʨʝʤʝʥʥʦʤʫ 

ʠʣʠ ʜʦʣʛʦʩʨʦʯʥʦʤʫ ʩʥʠʞʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʤʦʚ, ʧʦʩʢʦʣʴʢʫ ʟʘʧʘʩʳ ʢʦʨʥʝʡ ʞʝʣʘʪʝʣʴʥʳʭ 

ʚʠʜʦʚ ʢʦʨʤʦʚ ʠʩʪʦʱʘʶʪʩʷ, ʘ ʨʘʩʪʝʥʠʷ ʧʦʛʠʙʘʶʪ; 

- ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʠʣʠ ʥʘʣʠʯʠʝ ʚʦʜʳ ʠ ʝʝ ʢʘʯʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʘʩʪʙʠʱʘʤʠ. ʕʪʦ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 

ʪʠʧʘ ʠʩʧʦʣʴʟʫʝʤʦʡ ʩʠʩʪʝʤʳ ʚʳʧʘʩʘ. ɺʘʨʠʘʥʪʳ ʚʢʣʶʯʘʶʪ ʢʦʣʦʜʮʳ. ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʙʫʜʫʪ 

ʩʪʨʦʛʦ ʫʯʠʪʳʚʘʪʴʩʷ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʪʙʠʱ ʧʝʩʯʘʥʳʭ ʠ ʧʨʝʜʛʦʨʥʳʭ ʧʫʩʪʳʥʠ ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʦʥ ʶʛʘ 

ʂʘʟʘʭʩʪʘʥʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʸʥʥʳʡ ʦʙʲʸʤ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ ʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʬʠʥʘʥʩʠʨʦʚʘʥʳ. 

ʋʩʧʝʰʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʩʪʙʠʱʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ [23]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʠ ʦʙʟʦʨʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʘʟʨʘʙʦʪʦʢ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʘʩʪʙʠʱ ʜʦʤʠʥʠʨʫʶʱʠʭ ʧʝʩʯʘʥʳʭ ʧʫʩʪʳʥʴ (ɾʘʤʙʳʣʩʢʦʡ ʦʙʣʘʩʪʠ) ʢʦʪʦʨʳʡ 

ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʩʚʦʝʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʩʝʟʦʥʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʤʥʦʛʠʤʠ 

ʜʨʫʛʠʤʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦʝʜʘʝʤʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʠ ʠ ʤʥʦʛʠʭ 

ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʳʧʘʩʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ (ʩʝʟʦʥʥʳʝ ʠ ʚʥʫʪʨʠʩʝʟʦʥʥʳʝ ʧʘʩʪʙʠʱʥʳʝ ʫʯʘʩʪʢʠ) ʜʣʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʘʩʪʙʠʱ ʚ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʫʯʪʝʥʳ ʢʘʢ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ.  

ʖʞʥʳʡ ʂʘʟʘʭʩʪʘʥ (ʊʫʨʢʝʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, ɾʘʤʙʳʣʩʢʘʷ, ʂʳʟʳʣʦʨʜʠʥʩʢʘʷ ʦʙʣʘʩʪʴ) ð 

ʵʢʦʥʦʤʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʨʝʛʠʦʥ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. ɺ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʤ 

ʦʪʥʦʰʝʥʠʠ ʫʢʘʟʘʥʥʳʝ ʦʙʣʘʩʪʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʫʩʪʳʥʥʦʡ ʟʦʥʝ ʫʤʝʨʝʥʥʦʛʦ ʧʦʷʩʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʘʣʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʙʦʣʴʰʦʡ ʠʩʧʘʨʷʝʤʦʩʪʴʶ, 

ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʩʫʪʦʯʥʳʤʠ ʠ ʛʦʜʦʚʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ 

ʨʝʟʢʫʶ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴ ʠ ʟʘʩʫʰʣʠʚʦʩʪʴ ʢʣʠʤʘʪʘ. ʆʩʥʦʚʥʘʷ ʭʘʨʘʢʪʝʨʥʘʷ ʯʝʨʪʘ ʢʣʠʤʘʪʘ - 

ʟʘʩʫʰʣʠʚʦʩʪʴ, ʢʦʪʦʨʘʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʷʝʪ ʩʚʦʝʦʙʨʘʟʠʝ ʣʘʥʜʰʘʬʪʦʚ ʦʙʣʘʩʪʝʡ. ɻʦʜʦʚʘʷ 

ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 250 ʤʤ, ʘ ʚʦ ʤʥʦʛʠʭ ʨʘʡʦʥʘʭ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 100 

ʜʦ 200 ʤʤ. ʃʝʪʦ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ. ʉʨʝʜʥʷʷ ʠʶʣʴʩʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 23-25 Áʉ ʥʘ ʩʝʚʝʨʝ ʜʦ 30 Áʉ ʥʘ ʶʛʝ ʦʙʣʘʩʪʠ. ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ 

ʶʛʘ ʥʘ ʩʝʚʝʨ [24]. 

ɺʩʝ ʦʙʦʟʥʘʯʝʥʥʳʝ ʚʳʰʝ ʧʨʝʜʧʦʩʳʣʢʠ ʧʦʜʪʚʝʨʞʜʘʶʪ ʦʯʝʚʠʜʥʫʶ ʚʘʞʥʦʩʪʴ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʪʝʤʳ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʘʩʪʙʠʱʘ ʧʨʝʜʧʝʩʢʦʚʦʡ ʟʦʥʳ ʄʦʡʳʥʢʫʤ ʶʛʘ  ʂʟʘʭʩʪʘʥʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʈʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʳʧʘʩʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʜʣʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʪʙʠʱ ʚ ʖʞʥʦʤ ʂʘʟʘʭʩʪʘʥʝ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʵʬʬʝʢʪʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚʳʧʘʩʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ (ʩʝʟʦʥʥʳʝ ʠ ʚʥʫʪʨʠʩʝʟʦʥʥʳʝ ʧʘʩʪʙʠʱʥʳʝ 

ʫʯʘʩʪʢʠ) ʜʣʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʪʙʠʱ ʚ ʖʞʥʦʤ ʂʘʟʘʭʩʪʘʥʝ  ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ 

ʩʧʝʮʠʘʣʴʥʦ ʚʳʙʨʘʥʥʳʭ ʜʦʤʠʥʠʨʫʶʱʠʭ ʪʠʧʘʭ ʧʫʩʪʳʥʥʳʭ ʧʘʩʪʙʠʱ ʶʛʘ ʂʘʟʘʭʩʪʘʥʘ ʧʦ 

ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʩ ʚʳʜʝʣʝʥʠʝʤ ʧʘʩʪʙʠʱʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʫʯʘʩʪʢʝ ʚʳʧʘʩʘ 

ʩʝʟʦʥʦʚ ʚʝʩʥʘ, ʣʝʪʦ, ʦʩʝʥʴ ʠ ʚʥʫʪʨʠʩʝʟʦʥʥʳʝ ʧʘʩʪʙʠʱʥʳʝ ʫʯʘʩʪʢʠ (ʊʘʙʣʠʮʘ 1). 
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ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʳʧʘʩʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʜʣʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ ʚ 

ʖʞʥʦʤ ʂʘʟʘʭʩʪʘʥʝ. 

ˉ ʧ/ʧ ʅʘʠʤʝʥʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚʳʧʘʩʘ 

1 ʇʘʩʪʙʠʱʥʳʡ ʫʯʘʩʪʦʢ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʳʧʘʩʘ (ʢʦʥʪʨʦʣʴ) 

2 ʇʘʩʪʙʠʱʥʳʡ ʫʯʘʩʪʦʢ ʚʝʩʝʥʥʝʛʦ ʩʝʟʦʥʘ ʚʳʧʘʩʘ 

3 ʇʘʩʪʙʠʱʥʳʡ ʫʯʘʩʪʦʢ ʣʝʪʥʝʛʦ ʩʝʟʦʥʘ ʚʳʧʘʩʘ 

4 ʇʘʩʪʙʠʱʥʳʡ ʫʯʘʩʪʦʢ ʦʩʝʥʥʝʛʦ ʩʝʟʦʥʘ ʚʳʧʘʩʘ 

5 ɺʥʫʪʨʠʩʝʟʦʥʥʳʝ ʧʘʩʪʙʠʱʥʳʝ ʫʯʘʩʪʢʠ 

 

ʆʨʛʘʥʠʟʦʚʘʥʳ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʤʝʪʦʜʠʢʝ ɺɸʉʍʅʀʀʃ [35, ʩ 127], 

ʀʥʩʪʨʫʢʮʠʠ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ 

ɻʋɿʠɿ [36, ʩ 5-39], ʄʝʪʦʜʠʢʘ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ (1:1 000 ï 1:100 000) 

ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʧʨʠʨʦʜʥʳʭ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ [37]. 

ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ (ʇʇ) ʨʘʩʩʯʠʪʳʚʘʣʦʩʴ ʧʦ ʬʦʨʤʫʣʝ ʇʇ = * 100 , ʛʜʝ ʇʇ ï 

ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ, ʚ %; n ï ʯʠʩʣʦ ʪʦʯʝʢ ʩ çʨʘʩʪʠʪʝʣʴʥʳʤʠ ʧʠʢʩʝʣʷʤʠ (ʯʝʨʥʳʤʠ)è; N ï ʦʙʱʝʝ 

ʯʠʩʣʦ ʪʦʯʝʢ ʥʘ ʤʘʪʨʠʮʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʨʘʚʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʶ ʯʠʩʣʘ ʣʠʥʠʡ ʥʘ ʯʠʩʣʦ ʪʦʯʝʢ ʚ ʣʠʥʠʠ 

[38].  

ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʘʩʪʙʠʱ ʧʦ ʩʝʟʦʥʘʤ ʛʦʜʘ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʤʝʪʦʜʠʢʝ ɺʅʀʀʂ 

(ɻʆʉʊ 4808-49) [39].  

ɺ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʷʭ ʚʘʣʦʚʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʧʘʩʪʙʠʱ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʷʪʴ ʥʘ 

ʥʝʩʪʨʘʚʣʝʥʥʳʭ ʫʯʘʩʪʢʘʭ. ʆʜʥʘʢʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʦʙʨʘʪʴ ʥʝʢʦʪʦʨʳʝ ʤʘʪʝʨʠʘʣʳ 

ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʪʙʠʱ. ʕʪʦ ʜʝʣʘʝʪʩʷ ʧʫʪʝʤ ʫʯʝʪʘ ʦʩʪʘʪʢʦʚ 

ʢʦʨʤʦʚ ʥʘ ʩʪʨʘʚʣʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʩ ʦʙʷʟʘʪʝʣʴʥʦʡ ʦʮʝʥʢʦʡ ʩʪʝʧʝʥʠ ʩʪʨʘʚʣʝʥʥʦʩʪʠ- ʧʝʨʝʪʨʘʚʣʝʥʦ, 

ʥʦʨʤʘʣʴʥʦ ʩʪʨʘʚʣʝʥʦ, ʩʪʨʘʚʣʝʥʦ ʥʘʧʦʣʦʚʠʥʫ, ʧʦʜʪʨʘʚʣʝʥʦ. 

ʋʢʦʩʥʳʝ ʧʣʦʱʘʜʢʠ ʨʘʟʤʝʨʦʤ 1 ʠʣʠ 2,5 ʤ2 ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʚ 10- ʠʣʠ 4-ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. 

ʉʦʩʪʨʠʛʘʣʘʩʴ ʚʩʷ ʟʝʣʝʥʘʷ ʤʘʩʩʘ (ʧʨʠʨʦʩʪ ʜʘʥʥʦʛʦ ʛʦʜʘ) ʧʦʝʜʘʝʤʳʭ ʨʘʩʪʝʥʠʡ ʧʦ ʚʠʜʘʤ ʠʣʠ 

ʢʦʨʤʦʚʳʤ ʛʨʫʧʧʘʤ. ʆʙʨʘʟʮʳ ʚʟʚʝʰʠʚʘʣʠʩʴ ʚ ʩʳʨʦʤ ʠ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʤ ʚʠʜʝ. ʂʘʢ ʧʨʘʚʠʣʦ, ʨʘʩʯʝʪ 

ʫʨʦʞʘʷ ʧʨʦʚʦʜʠʪʩʷ ʚ ʮʝʥʪʥʝʨʘʭ ʥʘ ʛʝʢʪʘʨ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʡ ʤʘʩʩʳ, ʪʘʢ ʢʘʢ ʩʳʨʘʷ ʤʘʩʩʘ ʟʘʚʠʩʠʪ ʦʪ 

ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ. 

ʀʟʫʯʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʘʩʪʙʠʱʥʳʭ ʢʦʨʤʦʚ ʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʢʦʨʤʦʚʳʭ ʪʨʘʚ 

ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʘʥʘʣʠʟʘʪʦʨʘʭ ʢʦʨʤʦʚ INFRAXACN 7500 (ʐʚʝʮʠʷ) ʧʦ ɻʆʉʊ 32040-2012 ʠ  ʧʦ 

ɻʆʉʊ ʘʤ  13496.3-92 ʠ  13979.6-69 ʚ ʠʩʧʳʪʘʪʝʣʴʥʦʤ ʮʝʥʪʨʝ ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʅʀʀ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘè ʥʘ ʘʥʘʣʠʟʘʪʦʨʘʭ  ʢʦʨʤʦʚ INFRAXACN 7500 ʐʚʝʮʠʷ 

(ɻʆʉʊ 32040-2012) [40 ]. 

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʟʦʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʩʯʘʥʳʭ ʧʘʩʪʙʠʱ ʶʞʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʦʪʘʮʠʷ ʩʝʟʦʥʥʳʭ ʫʯʘʩʪʢʦʚ. ʅʘʧʨʠʤʝʨ, ʫʯʘʩʪʦʢ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʚ ʪʝʢʫʱʝʤ ʛʦʜʫ 

ʚ ʚʝʩʝʥʥʠʡ ʩʝʟʦʥ, ʚ ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʝʪʦʤ, ʘ ʣʝʪʥʠʡ ʫʯʘʩʪʦʢ ʢʘʢ 

ʦʩʝʥʥʠʡ ʠ ʪ.ʜ. ʩʦʙʣʶʜʘʷ ʧʨʠʥʮʠʧ ʫʧʨʦʱʝʥʥʦʛʦ ʪʨʝʭʧʦʣʴʥʦʛʦ ʜʝʩʷʪʠʣʝʪʥʝʛʦ ʧʘʩʪʙʠʱʝʦʙʦʨʦʪʘ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʝ ʢʦʨʤʦʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʘʩʪʙʠʱ ʚ ʩʨʝʜʥʝʤ ʥʘ 10 ï 15%, ʩʦʭʨʘʥʥʦʩʪʴ 

ʮʝʥʥʳʭ ʚʠʜʦʚ ʧʘʩʪʙʠʱʥʳʭ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ ʦʥʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʥʫʪʨʠʩʝʟʦʥʥʦ. 

ʆʧʨʝʜʝʣʝʥʳ ʚʠʜʦʚʳʝ  ʩʦʩʪʘʚʳ ʪʨʘʚʦʩʪʦʷ ʠʟʫʯʘʝʤʳʭ ʚʠʜʦʚ ʧʫʩʪʳʥʥʳʭ ʧʘʩʪʙʠʱ ʠ ʠʭ 

ʚʳʩʦʪʘ[25]. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʘʩʪʙʠʱ ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 500 ʛʘ. 

çɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʬʠʥʘʥʩʠʨʦʚʘʥʦ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʚ ʨʘʤʢʘʭ ʅʊʇ BR22883585 çʈʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʪʙʠʱè ʠ ʧʦ ʪʝʤʝ PhD 

ʜʠʩʩʝʨʪʘʮʠʠ çʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʡ ʧʨʠʝʤʦʚ ʚʳʧʘʩʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʘʩʪʙʠʱè. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ.  ʆʩʥʦʚʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʉʘʨʳʩʫʩʢʦʛʦ ʨʘʡʦʥʘ ɾʘʤʙʳʣʩʢʦʡ 

ʦʙʣʘʩʪʠ ʦʪʥʦʩʠʪʩʷ ʢ ʟʘʩʫʰʣʠʚʳʤ ʧʫʩʪʳʥʥʳʤ ʩʪʝʧʷʤ ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʠ ʧʫʩʪʳʥʥʦʡ ʟʦʥʳ ʩ ʨʝʟʢʦ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʢʣʠʤʘʪʦʤ, ʩ  ʨʘʟʣʠʯʠʝʤ ʧʨʝʜʛʦʨʥʳʭ, ʩʪʝʧʥʳʭ ʠ ʨʘʚʥʠʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ [46]. 

ʇʦ ʩʫʱʝʩʪʚʫʶʱʝʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʘʩʪʙʠʱ ʂʘʟʘʭʩʪʘʥʘ ʚʳʙʨʘʥʥʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ 

ʢʨʝʩʪʴʷʥʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ çɽʣʜʦʩ-2004è ʉʘʨʳʩʫʩʢʦʛʦ ʨʘʡʦʥʘ ɾʘʤʙʳʣʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪʥʦʩʠʪʩʷ ʢ 
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ʧʫʩʪʳʥʥʦʡ ʩʝʚʝʨʥʦʡ ʧʦʜʟʦʥʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʢʨʘʡʥʝʡ ʟʘʩʫʰʣʠʚʦʩʪʴʶ, ʚ ʦʩʥʦʚʥʦʤ 

ʫʚʣʘʞʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʚʥʦʤʝʨʥʳʤ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʦ 

ʩʝʟʦʥʘʤ ʛʦʜʘ. 

ʇʨʝʜʧʝʩʢʦʚʳʝ ʧʘʩʪʙʠʱʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʣʳʥʥʦʡ ʠ ʵʬʝʤʝʨʦʚʦ-ʧʦʣʳʥʥʦʡ ʧʫʩʪʳʥʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʥʘ ʧʝʩʯʘʥʳʭ ʠ ʩʫʧʝʩʯʘʥʳʭ ʩʝʨʦʟʝʤʘʭ. ʆʥʠ ʥʘʠʙʦʣʝʝ ʧʨʠʛʦʜʥʳ ʜʣʷ ʚʝʩʝʥʥʦ-

ʦʩʝʥʥʦʛʦ ʚʳʧʘʩʘ ʦʚʝʮ, ʣʦʰʘʜʝʡ ʠ ʚʝʨʙʣʶʜʦʚ. 

ɺ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʧʨʝʦʙʣʘʜʘʶʪ ʢʫʩʪʘʨʥʠʢʦʚʦ-ʪʨʘʚʷʥʠʩʪʳʝ ʛʨʫʧʧʠʨʦʚʢʠ, ʘ ʪʘʢʞʝ 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʧʦʣʳʥʠ ʠ ʜʨʫʛʠʭ ʧʦʣʫʢʫʩʪʘʨʥʠʯʢʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʷʨʫʩ. ʀʟ 

ʢʫʩʪʘʨʥʠʢʦʚ ʭʘʨʘʢʪʝʨʥʳ ʩʘʢʩʘʫʣʳ (ʙʝʣʳʡ ʠ ʯʝʨʥʳʡ), ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʞʫʟʛʫʥʦʚ, ʢʫʩʪʘʨʥʠʢʦʚʳʝ 

ʩʦʣʷʥʢʠ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʪʠʧʝ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʨʤ, ʩʝʟʦʥʦʚ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʪʨʘʚʦʩʪʦʠ, ʨʘʟʣʠʯʥʳʝ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ 

ʢʘʯʝʩʪʚʫ ʢʦʨʤʘ. ʏʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʝ ʩʧʦʩʦʙʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʦʩʥʦʚʥʳʤ ʪʠʧʘʤ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʚʳʧʘʩʘ 

ʞʠʚʦʪʥʳʭ ʥʘ ʩʦʩʪʘʚ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʘʩʪʙʠʱʥʳʭ ʢʦʨʤʦʚ, ʘ ʪʘʢʞʝ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʦʷʥʠʷ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ. 

 ɺʳʧʘʩ ʦʯʝʥʴ ʩʠʣʴʥʦ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʦʨʛʘʥʠʟʤ ʨʘʩʪʝʥʠʡ, ʚʳʟʳʚʘʷ ʤʥʦʛʦʦʙʨʘʟʥʳʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʥʘʨʫʰʘʝʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʥʘʩʪʫʧʣʝʥʠʠ 

ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ, ʘ ʪʘʢʞʝ ʚ ʩʦʩʪʘʚʝ ʧʦʧʫʣʷʮʠʡ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʣʠʷʥʠʝ ʚʳʧʘʩʘ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʤʥʦʛʦʦʙʨʘʟʥʦ. ʇʦʵʪʦʤʫ ʚʳʧʘʩ ʩ 

ʥʘʛʨʫʟʢʦʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʭʘʨʘʢʪʝʨʫ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʧʦʯʚ ʜʣʷ ʚʩʝʭ ʣʘʥʜʰʘʬʪʦʚ ʧʫʩʪʳʥʠ, 

ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʬʘʢʪʦʨʦʤ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ.  

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ 

ʧʨʝʜʧʝʩʢʦʚʦʡ ʟʦʥʳ ʧʫʩʪʳʥʥʳʭ ʧʘʩʪʙʠʱ ʄʦʡʳʥʢʫʤ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʩʝʟʦʥʳ ʛʦʜʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʦʚ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʧʨʠʚʦʜʷʪʩʷ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʦʷʥʠʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʚʳʧʘʩʘ ʩ.ʭ. ʞʠʚʦʪʥʳʭ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ 2024 ʛʦʜʘ   

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚʳʧʘʩʘ 

ʇʨʦʝʢʪʠʚʥʦʝ 

ʧʦʢʨʳʪʠʝ, % 

ʂʦʣʠʯʝʩʪʚʦ 

ʚʠʜʦʚ 

ɺʳʩʦʪʘ 

ʪʨʘʚʦʩʪʦʷ, ʩʤ 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ, 

(ʟʝʣʝʥʘʷ ʤʘʩʩʘ) 

ʮ/ʛʘ 

 

ʇʘʩʪʙʠʱʥʳʡ ʫʯʘʩʪʦʢ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʳʧʘʩʘ 

(ʢʦʥʪʨʦʣʴ) 

40 30 12-15 5,04 

ʇʘʩʪʙʠʱʥʳʡ ʫʯʘʩʪʦʢ 

ʚʝʩʝʥʥʝʛʦ ʩʝʟʦʥʘ ʚʳʧʘʩʘ 
55 37 17-20 12,98 

ʇʘʩʪʙʠʱʥʳʡ ʫʯʘʩʪʦʢ 

ʣʝʪʥʝʛʦ ʩʝʟʦʥʘ ʚʳʧʘʩʘ 
50 35 15-17 12,08 

ʇʘʩʪʙʠʱʥʳʡ ʫʯʘʩʪʦʢ 

ʦʩʝʥʥʝʛʦ ʩʝʟʦʥʘ ʚʳʧʘʩʘ 
58 38 18-21 13,18 

ɺʥʫʪʨʠʩʝʟʦʥʥʳʝ 

ʧʘʩʪʙʠʱʥʳʝ ʫʯʘʩʪʢʠ 

(ʚʝʩʥʘ) 

55 37 18-22 13,10 

ɺʥʫʪʨʠʩʝʟʦʥʥʳʝ 

ʧʘʩʪʙʠʱʥʳʝ ʫʯʘʩʪʢʠ 

(ʣʝʪʦ) 

50 35 17-20 12,20 

ɺʥʫʪʨʠʩʝʟʦʥʥʳʝ 

ʧʘʩʪʙʠʱʥʳʝ ʫʯʘʩʪʢʠ 

(ʦʩʝʥʴ) 

60 38 20-25 13,50 

ʅʉʈ05 ï ʮ/ʛʘ - - - 1,14 
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ʅʘ ʚʩʝ ʠʟʫʯʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ (ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤ)  ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ ʧʘʩʪʙʠʱ ʧʨʝʜʧʝʩʢʦʚʦʡ ʟʦʥʳ ʄʦʡʳʥʢʫʤ, ʪʝʭʥʦʣʦʛʠʷ ʚʳʧʘʩʘ ʞʠʚʦʪʥʳʭ ʦʢʘʟʘʣʘ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ. ɺ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʙʣʶʜʘʣʠʩʴ ʥʘ 

ʧʘʩʪʙʠʱʘʭ ʩ ʩʝʟʦʥʥʳʤ (ʦʧʳʪʥʦʤ) ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ. ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʧʝʨʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

(ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ) ʧʘʩʪʙʠʱ ʚ ʚʝʩʝʥʥʠʡ, ʣʝʪʥʠʡ ʠ ʦʩʝʥʥʠʡ ʩʝʟʦʥʳ ʩʦʩʪʘʚʠʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

55,0; 50,0 ʠ 58,0 %. ʇʨʠ ʠʥʪʝʥʩʠʚʥʦʤ (ʢʦʥʪʨʦʣʴʥʦʤ) ʚʳʧʘʩʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʠʛʘʣ 40,0 %, ʯʪʦ 

ʚ ʩʨʝʜʥʝʤ ʥʠʞʝ ʥʘ 15,0; 10,0 ʠ 18,0 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʫʩʣʦʚʠʷʭ ʚʥʫʪʨʠʩʝʟʦʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʥʘ ʫʨʦʚʥʝ  55,0; 50,0 ʠ 60,0 %, ʯʪʦ ʚʳʰʝ ʥʘ 15,0; 

10,0 ʠ 20,0 %. 

ɺʝʩʥʦʡ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʥʘ ʩʝʟʦʥʥʳʭ ʠ ʚʥʫʪʨʠʩʝʟʦʥʥʳʭ ʧʘʩʪʙʠʱʘʭ 

ʚʘʨʴʠʨʦʚʘʣʦʩʴ ʦʪ 37 ʜʦ 38, ʪʦʛʜʘ ʢʘʢ ʥʘ ʫʯʘʩʪʢʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʳʧʘʩʘ ʦʥʦ ʩʦʩʪʘʚʣʷʣʦ 30 ʚʠʜʦʚ. 

ɺr ʩʦʪʘ ʪʨʘʚʦʩʪʦʷ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʚʳʧʘʩʝ ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʦʪ 12 ʜʦ 15 ʩʤ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʧʨʠ ʩʝʟʦʥʥʦʤ ʠ ʚʥʫʪʨʠʩʝʟʦʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʥʘ ʩʦʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜʥʝʤ ʦʪ 15 ʜʦ  

21 ʩʤ ʠ ʦʪ 17 ʜʦ 25 ʩʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʥʘ 25,0; 40,0 ʠ 41,6; 66,6 % ʙʦʣʴʰʝ. ɺʘʣʦʚʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ (ʫʨʦʞʘʡʥʦʩʪʴ) ʧʘʩʪʙʠʱ ʚ ʚʝʩʝʥʥʠʡ ʩʝʟʦʥ ʜʦʩʪʠʛʣʘ 5,04 ʮ/ʛʘ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ 

ʚʳʧʘʩʝ, ʘ ʧʨʠ ʩʝʟʦʥʥʦʤ ʠ ʚʥʫʪʨʠʩʝʟʦʥʥʦʤ ʚʳʧʘʩʘʭ ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 12,98; 12,08 ʠ 13,10; 

12,20; 13,50 ʮ/ʛʘ ʟʝʣʝʥʦʛʦ ʢʦʨʤʘ. 

ɸʥʘʣʦʛʠʯʥʳʝ ʪʝʥʜʝʥʮʠʠ ʥʘʙʣʶʜʘʣʠʩʴ ʠ ʚ ʣʝʪʥʠʡ ʠ ʦʩʝʥʥʠʡ ʩʝʟʦʥʳ. ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 

ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʧʨʠ ʩʝʟʦʥʥʦʤ ʠ ʚʥʫʪʨʠʩʝʟʦʥʥʦʤ ʚʳʧʘʩʝ ʩʦʩʪʘʚʠʣ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 51,0; 50,0 ʠ 55,0 %, ʘ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ï 38,0 %, ʯʪʦ ʚʳʰʝ ʥʘ 31,5; 34,2 ʠ 44,7 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʏʠʩʣʦ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʥʘ ʩʝʟʦʥʥʳʭ ʠ ʚʥʫʪʨʠʩʝʟʦʥʥʳʭ ʧʘʩʪʙʠʱʘʭ ʚʘʨʴʠʨʦʚʘʣʦʩʴ 

ʦʪ 37 ʜʦ 43, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʚʳʧʘʩʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʪʘʚʠʣʦ 32. ɺʳʩʦʪʘ 

ʪʨʘʚʦʩʪʦʷ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʚʳʧʘʩʝ ʜʦʩʪʠʛʘʣʘ ʚ ʩʨʝʜʥʝʤ ʜʦ 15-18 ʩʤ, ʘ ʧʨʠ ʩʝʟʦʥʥʦʤ ʠ 

ʚʥʫʪʨʠʩʝʟʦʥʥʦʤ ï 20-25 ʩʤ ʠ 22-28 ʩʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʕʪʦ ʥʘ 33,3; 38,9 ʠ 46,6; 55,6 % ʚʳʰʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʳʧʘʩʘ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ (ʫʨʦʞʘʡʥʦʩʪʴ) ʧʘʩʪʙʠʱ ʚ ʣʝʪʥʠʡ ʩʝʟʦʥ ʧʨʠ 

ʠʥʪʝʥʩʠʚʥʦʤ ʚʳʧʘʩʝ ʩʦʩʪʘʚʠʣʘ 5,81 ʮ/ʛʘ ʟʝʣʝʥʦʡ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠ ʩʝʟʦʥʥʦʤ 

ʠ ʚʥʫʪʨʠʩʝʟʦʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 10,17; 7,64; 10,24 ʠ 10,30; 8,20 ʠ 10,50 ʮ/ʛʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʊʘʙʣʠʮʘ 3). 

 

ʊʘʙʣʠʮʘ 3 ï ʂʦʣʠʯʝʩʪʚʝʥʥʦ-ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʧʘʩʪʙʠʱ 

ʧʨʝʜʧʝʩʢʦʚʦʡ ʟʦʥʳ ʄʦʡʳʥʢʫʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʚʳʧʘʩʘ ʩ.ʭ. ʞʠʚʦʪʥʳʭ ʚ ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ 2024 ʛʦʜʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚʳʧʘʩʘ 

ʇʨʦʝʢʪʠʚʥʦʝ 

ʧʦʢʨʳʪʠʝ, 

% 

ʂʦʣʠʯʝʩʪʚʦ 

ʚʠʜʦʚ 

ɺʳʩʦʪʘ 

ʪʨʘʚʦʩʪʦʷ, 

ʩʤ 

ʋʨʦʞʘʡʥʦʩʪʴ, 

(ʟʝʣʝʥʘʷ ʤʘʩʩʘ) 

ʮ/ʛʘ 

ʇʘʩʪʙʠʱʥʳʡ ʫʯʘʩʪʦʢ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʳʧʘʩʘ 

(ʢʦʥʪʨʦʣʴ) 

38 32 15-18 5,81 

ʇʘʩʪʙʠʱʥʳʡ ʫʯʘʩʪʦʢ 

ʚʝʩʝʥʥʝʛʦ ʩʝʟʦʥʘ ʚʳʧʘʩʘ 
51 41 20-22 10,17 

ʇʘʩʪʙʠʱʥʳʡ ʫʯʘʩʪʦʢ 

ʣʝʪʥʝʛʦ ʩʝʟʦʥʘ ʚʳʧʘʩʘ 
50 37 20-22 7,64 

ʇʘʩʪʙʠʱʥʳʡ ʫʯʘʩʪʦʢ 

ʦʩʝʥʥʝʛʦ ʩʝʟʦʥʘ ʚʳʧʘʩʘ 
55 43 23-25 10,24 

ɺʥʫʪʨʠʩʝʟʦʥʥʳʝ 

ʧʘʩʪʙʠʱʥʳʝ ʫʯʘʩʪʢʠ 

(ʚʝʩʥʘ) 

51 41 22-25 10,30 

ɺʥʫʪʨʠʩʝʟʦʥʥʳʝ 

ʧʘʩʪʙʠʱʥʳʝ ʫʯʘʩʪʢʠ 

(ʣʝʪʦ) 

50 37 22-24 8,20 

ɺʥʫʪʨʠʩʝʟʦʥʥʳʝ 

ʧʘʩʪʙʠʱʥʳʝ ʫʯʘʩʪʢʠ 

(ʦʩʝʥʴ) 

55 43 25-28 10,50 

ʅʉʈ05 ï ʮ/ʛʘ - - - 1,10 
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ʂʦʣʠʯʝʩʪʚʝʥʥʦ-ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʦʷʥʠʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʧʘʩʪʙʠʱ 

ʧʨʝʜʧʝʩʢʦʚʦʡ ʟʦʥʳ ʄʦʡʳʥʢʫʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʚʳʧʘʩʘ ʩ.ʭ. ʞʠʚʦʪʥʳʭ ʚ ʦʩʝʥʥʠʡ 

ʧʝʨʠʦʜ 2024 ʛʦʜʘ ʧʨʠʚʦʜʷʪʩʷ ʚ ʪʘʙʣʠʮʝ 4. 

 

ʊʘʙʣʠʮʘ 4 ï ʂʦʣʠʯʝʩʪʚʝʥʥʦ-ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʦʷʥʠʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʧʘʩʪʙʠʱ 

ʧʨʝʜʧʝʩʢʦʚʦʡ ʟʦʥʳ ʄʦʡʳʥʢʫʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʚʳʧʘʩʘ ʩ.ʭ. ʞʠʚʦʪʥʳʭ ʚ ʦʩʝʥʥʠʡ 

ʧʝʨʠʦʜ 2024 ʛʦʜʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚʳʧʘʩʘ 

ʇʨʦʝʢʪʠʚʥʦʝ 

ʧʦʢʨʳʪʠʝ, 

% 

ʂʦʣʠʯʝʩʪʚʦ 

ʚʠʜʦʚ 

ɺʳʩʦʪʘ 

ʪʨʘʚʦʩʪʦʷ, 

ʩʤ 

ʋʨʦʞʘʡʥʦʩʪʴ, 

(ʟʝʣʝʥʘʷ ʤʘʩʩʘ) 

ʮ/ʛʘ 

ʇʘʩʪʙʠʱʥʳʡ ʫʯʘʩʪʦʢ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʳʧʘʩʘ 

(ʢʦʥʪʨʦʣʴ) 

35,5 25 15-18 6,56 

ʇʘʩʪʙʠʱʥʳʡ ʫʯʘʩʪʦʢ 

ʚʝʩʝʥʥʝʛʦ ʩʝʟʦʥʘ ʚʳʧʘʩʘ 
45 32 20-22 10,03 

ʇʘʩʪʙʠʱʥʳʡ ʫʯʘʩʪʦʢ 

ʣʝʪʥʝʛʦ ʩʝʟʦʥʘ ʚʳʧʘʩʘ 
42 29 20-22 9,37 

ʇʘʩʪʙʠʱʥʳʡ ʫʯʘʩʪʦʢ 

ʦʩʝʥʥʝʛʦ ʩʝʟʦʥʘ ʚʳʧʘʩʘ 
48 34 23-25 10,28 

ɺʥʫʪʨʠʩʝʟʦʥʥʳʝ 

ʧʘʩʪʙʠʱʥʳʝ ʫʯʘʩʪʢʠ 

(ʚʝʩʥʘ) 

45 32 22-25 10,60 

ɺʥʫʪʨʠʩʝʟʦʥʥʳʝ 

ʧʘʩʪʙʠʱʥʳʝ ʫʯʘʩʪʢʠ 

(ʣʝʪʦ) 

42 29 22-24 9,75 

ɺʥʫʪʨʠʩʝʟʦʥʥʳʝ 

ʧʘʩʪʙʠʱʥʳʝ ʫʯʘʩʪʢʠ 

(ʦʩʝʥʴ) 

48 34 25-28 10,88 

ʅʉʈ05 ï ʮ/ʛʘ - - - 1,12 

 

ɺ ʦʩʝʥʥʠʡ ʩʝʟʦʥ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʥʘ ʩʝʟʦʥʥʳʭ ʠ ʚʥʫʪʨʠʩʝʟʦʥʥʳʭ 

ʧʘʩʪʙʠʱʘʭ ʩʦʩʪʘʚʠʣʦ 45,0; 42,0 ʠ 48,0 %, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʚʳʧʘʩʝ ʦʥʦ ʜʦʩʪʠʛʘʣʦ 

38,5 %. ʏʠʩʣʦ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʩʝʟʦʥʥʦʛʦ ʠ ʚʥʫʪʨʠʩʝʟʦʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʘʨʴʠʨʦʚʘʣʦʩʴ ʦʪ 29 ʜʦ 34, ʘ ʥʘ ʠʥʪʝʥʩʠʚʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʫʯʘʩʪʢʘʭ ʥʘʩʯʠʪʳʚʘʣʦʩʴ 25. ɺʳʩʦʪʘ 

ʪʨʘʚʦʩʪʦʷ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʚʳʧʘʩʝ ʩʦʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜʥʝʤ 15-18 ʩʤ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʩʝʟʦʥʥʦʤ ʠ 

ʚʥʫʪʨʠʩʝʟʦʥʥʦʤ ʚʳʧʘʩʝ ï ʦʪ 20 ʜʦ 25 ʩʤ ʠ 22-28 ʩʤ, ʯʪʦ ʚʳʰʝ ʥʘ 33,3; 38,9 ʠ 46,6; 55,6 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ (ʫʨʦʞʘʡʥʦʩʪʴ) ʧʘʩʪʙʠʱ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣʘ 6,56 ʮ/ʛʘ 

ʟʝʣʝʥʦʡ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʚʳʧʘʩʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠ ʩʝʟʦʥʥʦʤ ʠ 

ʚʥʫʪʨʠʩʝʟʦʥʥʦʤ ʚʳʧʘʩʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʠʛ 10,03; 9,37; 10,28 ʠ 10,60; 9,75 ʠ 10,88 ʮ/ʛʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʆʪʤʝʯʝʥʦ, ʯʪʦ ʧʦʣʳʥʥʳʝ ʧʘʩʪʙʠʱʘ ʦʙʣʘʜʘʶʪ ʚʘʞʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ 

ï ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʤ ʢʦʣʝʙʘʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʨʘʟʥʳʝ ʛʦʜʳ. 

ɿʘʢʣʶʯʝʥʠʝ ʈʝʟʫʤʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚʳʧʘʩʘ 

ʞʠʚʦʪʥʳʭ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦ- ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʦʷʥʠʷ ʧʘʩʪʙʠʱ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, 

ʯʪʦ ʧʦ ʚʩʝʤ ʠʟʫʯʝʥʥʳʤ ʥʘʤʠ ʧʦʢʘʟʘʪʝʣʷʤ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʧʘʩʪʙʠʱ  ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʝʜʧʝʩʢʦʚʦʡ ʟʦʥʳ ʄʦʡʳʥʢʫʤ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʩʦʢʠʝ ʜʘʥʥʳʝ ʙʳʣʠ ʫ ʧʘʩʪʙʠʱ ʩʝʟʦʥʥʦʛʦ 

(ʚʥʫʪʨʠʩʝʟʦʥʥʦʛʦ) ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
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ʊתʁɯʅ 

ɿʝʨʪʪʝʫʣʝʨ "ʆשʪװʩʪʽʢ פʘʟʘץʩʪʘʥʜʘ ʞʘʡʳʣʳʤʜʘʨʜʳ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫ װʰʽʥ ʘʫʳʣ 
ʰʘʨʫʘʰʳʣʳסʳ ʤʘʣʜʘʨʳʥ (ʤʘʫʩʳʤʜʳץ ʞᴅʥʝ ʤʘʫʩʳʤʽʰʽʣʽʢ ʞʘʡʳʣʳʤʜʳץ ʫʯʘʩʢʝʣʝʨ) ʞʘʶʜʳש 
ʪʠʽʤʜʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ᴅʟʽʨʣʝʫ"ʞʘʩʘץʪʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ. ʆʣ װʰʽʥ ʞʘʡʳʣʳʤʜʳץ ʞʝʨʣʝʨʛʝ 
ʛʝʦʙʦʪʘʥʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʽʣʽʧ, ʞʘʡʳʣʳʤʜʘʨʜʳש ʤʘʣʘʟʳץʪʳץ ᴇʩʽʤʜʽʢʪʝʨʽ ʪװʨʣʝʨʽʥʽש 
 ʞʘʙʳʥʜʳʩʳ, ʙʠʽʢʪʽʛʽ, ʤʘʫʩʳʤʜʘʨ ʙʦʡʳʥʰʘ ץʞʦʙʘʣʳ (שʞʘʡʳʣʳʤ ʦʪʳʥʳ) שʨʘʤʳ, ʰᴇʙʽʥʽײץ
ᴇʥʽʤʜʽʣʽʛʽ, ʤʘʣʘʟʳץʪʳץ ʞᴅʥʝ ʵʥʝʨʛʝʪʠʢʘʣʳײץ ץʥʜʳʣʳסʳʥ ʙʘסʘʣʘʫ ʘʨץʳʣʳ ʤʘʣʘʟʳץʪʳץ ʩʘʧʘʩʳ 
ʘʥʳץʪʘʣʜʳ. 2024-ʘʫʳʣ ʰʘʨʫʘʰʳʣʳץ ʞʳʣʳ ʞʘסʜʘʡʳʥʜʘ ʞʘʡʳʣʳʤʜʘʨʜʳש ʤʘʣʘʟʳץʪʳץ 
ʩʳʡʳʤʜʳʣʳסʳ ʘʥʳץʪʘʣʜʳ. ɾʘʡʳʣʳʤʜʳץ ʞʝʨʣʝʨ ʪʦʧʳʨʘסʳʥʳש ʟʝʨʪʪʝʫ ʙʦʡʳʥʰʘ ʜʘʣʘʣʳץ ʞᴅʥʝ 
ʟʝʨʪʭʘʥʘʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʽʣʜʽ. נʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨ ʙʝʢʽʪʽʣʛʝʥ ʜʘʣʘʣʳץ ʪᴅʞʽʨʠʙʝ ʞײʤʳʩʪʘʨʳ 
ʩʭʝʤʘʩʳʥʘ ʩᴅʡʢʝʩ ʞװʨʛʽʟʽʣʜʽ. ɻʝʦʙʦʪʘʥʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨ ɻʋ ɿʠɿ, (ɻʆʉʊ 4808-49), ʞʘʡʳʣʳʤʜʳץ 
ʘʟʳץʪʘʨʜʳש, ʭʠʤʠʷʣʳײץ ץʨʘʤʜʘʨʳ ʤʝʥ ץʦʨʝʢʪʽʣʽʛʽʥ ʘʥʳץʪʘʫ ɺɸʉʍʅʀʃ, ɺɻʅʀʀɾ ʜʝʨʝʢʪʝʨʽ 
ʤʝʥ ᴅʜʽʩʪʝʤʝʣʝʨʽ ʙʦʡʳʥʰʘ ײʡʳʤʜʘʩʪʳʨʳʣʜʳ. 2024 ʞʳʣסʳ ʟʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ ʢʝʣʝʩʽ 
-ʞʫʩʘʥʜʳ-ʪʝʨʝʩʢʝʥʜʽ שʳʥʳסʙʘʩʪʘʣʘʨ ʘʡʤʘ שʳʣʳʤʠ ʜʝʨʝʢʪʝʨ ʘʣʳʥʜʳ: ʐᴇʣ ʞʘʡʳʣʳʤʳʥʳס
ᴅʨʪװʨʣʽ ʰᴇʧʪʽ ʞʘʡʳʣʳʤʜʘʨʜʳש ʞʦʙʘʣʳץ ʞʘʙʥʜʳʩʳʥש ʦʨʪʘʰʘ ʢᴇʨʩʝʪʢʽʰʽ ʞʳʣʜʳש ʢᴇʢʪʝʤ-ʞʘʟ-
ʢװʟ ʤʘʫʩʳʤʜʘʨʳʥʜʘ  ʤʘʣʜʘʨʜʳ   ʤʘʫʩʳʤʜʳץ ʞᴅʥʝ ʤʘʫʩʳʤʘʨʘʣʳץ ʫʯʘʩʢʝʣʝʨʛʝ ʙᴇʣʝ ʦʪʳʨʳʧ 
ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ ʪʠʽʩʽʥʰʝ 55,0; 58,0; ʞᴅʥʝ 53,0% ײץʨʘʜʳ, ʘʣ ץʘʨץʳʥʜʳ (ʞװʡʝʩʽʟ)     ʧʘʡʜʘʣʘʥʫ 
ʢʝʟʽʥʜʝ 40,0% ײץʨʘʧ ʦʨʪʘʰʘ ʘʣסʘʥʜʘ ʪʠʽʩʽʥʰʝ 15,0; 18,0; ʠ 13 % ʞʦסʘʨʳ ʙʦʣʜʳ.    
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ɺʃʀʗʅʀɽ ʊɽʄʇɽʈɸʊʋʈʓ ʅɸ ʈɸɿɺʀʊʀɽ ʎʀʊʈʋʉʆɺʆɻʆ ʄʋʏʅʀʉʊʆɻʆ 

ʏɽʈɺɽʎɸ (PLANOCOCCUS CITRI RISSO) ɺ ʋʉʃʆɺʀʗʍ ʆʈɸʅɾɽʈɽʁʅʆ-

ʊɽʇʃʀʏʅʆɻʆ ʂʆʄʇʃɽʂʉɸ ɻʃɸɺʅʆɻʆ ɹʆʊɸʅʀʏɽʉʂʆɻʆ ʉɸɼɸ ɻʆʈʆɼɸ 

ɸʃʄɸʊʓ 

EFFECT OF TEMPERATURE ON THE DEVELOPMENT OF THE CITRUS MEALYBUG 

(PLANOCOCCUS CITRI RISSO) UNDER GREENHOUSE CONDITIONS OF THE MAIN 

BOTANICAL GARDEN IN ALMATY  

 

ɸʥʥʦʪʘʮʠʷ 
ʀʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʟʚʠʪʠʷ 

ʮʠʪʨʫʩʦʚʦʛʦ ʤʫʯʥʠʩʪʦʛʦ ʯʝʨʚʝʮʘ (Planococcus citri Risso) ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʜʣʷ 
ʧʦʥʠʤʘʥʠʷ ʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ ʯʠʩʣʝʥʥʦʩʪʠ 
ʚʨʝʜʠʪʝʣʷ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʨʘʟʚʠʪʠʝ 
ʮʠʪʨʫʩʦʚʦʛʦ ʤʫʯʥʠʩʪʦʛʦ ʯʝʨʚʝʮʘ (Planococcus citri Risso) ʚ ʫʩʣʦʚʠʷʭ ʟʘʢʨʳʪʦʛʦ ʛʨʫʥʪʘ. 
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 2022ï2024 ʛʛ. ʚ ʪʝʧʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ɻʣʘʚʥʦʛʦ 
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ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ʛ. ɸʣʤʘʪʳ, ʛʜʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʚʨʝʜʠʪʝʣʷ 
ʧʨʠ ʧʷʪʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʘʭ (150ʉ, 200ʉ, 250ʉ, 300ʉ ʠ 350ʉ). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
ʦʧʪʠʤʘʣʴʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʨʝʜʠʪʝʣʷ ʩʦʩʪʘʚʣʷʝʪ 25ï300ʉ, ʧʨʠ ʢʦʪʦʨʦʤ 
ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʟʘʚʝʨʰʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʦ. ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 150ʉ ʠ 350ʉ 
ʷʚʣʷʶʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ, ʧʨʠʯʝʤ ʧʨʠ 350ʉ ʨʘʟʚʠʪʠʝ ʧʦʣʥʦʩʪʴʶ ʧʨʝʢʨʘʱʘʝʪʩʷ, ʯʪʦ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʢʨʠʪʠʯʝʩʢʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʧʦʨʦʛʝ ʜʣʷ ʚʳʞʠʚʘʥʠʷ ʚʨʝʜʠʪʝʣʷ. ʈʝʟʫʣʴʪʘʪʳ 
ʧʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʨʘʟʚʠʪʠʝ ʮʠʪʨʫʩʦʚʦʛʦ ʤʫʯʥʠʩʪʦʛʦ ʯʝʨʚʝʮʘ 
(Planococcus citri Risso) ʚ ʫʩʣʦʚʠʷʭ ʟʘʢʨʳʪʦʛʦ ʛʨʫʥʪʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʤʝʶʪ ʚʘʞʥʦʝ 
ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʧʦʧʫʣʷʮʠʠ ʚʨʝʜʠʪʝʣʷ ʠ ʨʘʟʨʘʙʦʪʢʠ 
ʵʬʬʝʢʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ ʝʛʦ ʢʦʥʪʨʦʣʷ ʚ ʫʩʣʦʚʠʷʭ ʟʘʢʨʳʪʦʛʦ ʛʨʫʥʪʘ. 

 
ANNOTATION  

The study of the biological characteristics and temperature dependence of the development of the 
citrus mealybug (Planococcus citri Risso) is a crucial aspect of understanding its life cycle and devising 
effective pest management strategies. This research aims to investigate the influence of temperature on 
the development of citrus mealybug (Planococcus citri Risso) under controlled greenhouse conditions. 
Experimental studies were conducted from 2022 to 2024 in the greenhouse facilities of the Main 
Botanical Garden in Almaty. Observations on the pestôs life cycle were carried out at five different 
temperature regimes (150ʉ, 200ʉ, 250ʉ, 300ʉ and 350ʉ). The results indicate that the optimal 
temperature range for citrus mealybug (Planococcus citri Risso) development is between 250ʉ and 
300ʉ, within which the life cycle is completed most efficiently. Temperature conditions of 150ʉ and 
350ʉ were found to be unfavorable, with complete developmental arrest occurring at 350ʉ, suggesting 
a critical thermal threshold for pest survival. These findings underscore the significant impact of 
temperature on the development of citrus mealybug (Planococcus citri Risso) in controlled 
environments. The obtained data are essential for predicting population dynamics and formulating 
effective pest management strategies in greenhouse conditions. 
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ʮʠʪʨʫʩʦʚʳʡ ʤʫʯʥʠʩʪʳʡ ʯʝʨʚʝʮ (Planococcus citri Risso). 
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citri  Risso).  
 
ɺʚʝʜʝʥʠʝ. ʎʠʪʨʫʩʦʚʳʡ ʤʫʯʥʠʩʪʳʡ ʯʝʨʚʝʮ (Planococcus citri Risso) ï ʦʩʥʦʚʥʦʡ ʚʨʝʜʠʪʝʣʴ 

ʮʠʪʨʫʩʦʚʳʭ ʨʘʩʪʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʦʨʘʥʞʝʨʝʡʥʦ-ʪʝʧʣʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɻʣʘʚʥʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ 
ʩʘʜʘ ʛʦʨʦʜʘ ɸʣʤʘʪʳ [1,2]. ɺʨʝʜʠʪʝʣʴ ʷʚʣʷʝʪʩʷ ʧʦʣʠʬʘʛʦʤ, ʢʦʪʦʨʳʡ ʧʦʨʘʞʘʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 
ʢʫʣʴʪʫʨ. ʆʥ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʤʠʨʘ, ʚʢʣʶʯʘʷ ɽʛʠʧʝʪ, ʌʣʦʨʠʜʫ, 
ʂʘʣʠʬʦʨʥʠʶ, ʇʦʨʪʫʛʘʣʠʶ, ʊʫʨʮʠʶ, ʖʞʥʫʶ ɸʬʨʠʢʫ, ʉʐɸ, ʩʪʨʘʥʳ ʖʞʥʦʛʦ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ 
ʨʝʛʠʦʥʘ, ɸʚʩʪʨʘʣʠʶ, ʀʥʜʠʶ, ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʡ ʨʝʛʠʦʥ, ɸʤʝʨʠʢʫ ʠ ʇʘʢʠʩʪʘʥ [3-12]. 

ɺʳʩʦʢʘʷ ʚʨʝʜʦʥʦʩʥʦʩʪʴ ʮʠʪʨʫʩʦʚʦʛʦ ʤʫʯʥʠʩʪʦʛʦ ʯʝʨʚʝʮʘ (Planococcus citri Risso) 
ʦʙʫʩʣʦʚʣʝʥʘ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʳʟʳʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ 
ʧʨʦʠʟʚʦʜʩʪʚʝ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʢʫʣʴʪʠʚʘʮʠʠ ʮʠʪʨʫʩʦʚʳʭ ʠ ʚʠʥʦʛʨʘʜʘ. ʀʥʬʝʩʪʘʮʠʷ ʵʪʠʤ ʚʨʝʜʠʪʝʣʝʤ 
ʧʨʠʚʦʜʠʪ ʢʘʢ ʢ ʧʨʷʤʦʤʫ, ʪʘʢ ʠ ʢ ʢʦʩʚʝʥʥʦʤʫ ʫʱʝʨʙʫ ʮʠʪʨʫʩʦʚʳʤ ʥʘʩʘʞʜʝʥʠʷʤ. ʇʦʚʨʝʞʜʝʥʠʶ 
ʧʦʜʚʝʨʞʝʥʳ ʚʩʝ ʥʘʜʟʝʤʥʳʝ ʦʨʛʘʥʳ ʨʘʩʪʝʥʠʷ, ʚʢʣʶʯʘʷ ʤʦʣʦʜʳʝ ʣʠʩʪʴʷ, ʩʪʝʙʣʠ, ʮʚʝʪʢʠ ʠ ʧʣʦʜʳ, 
ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ. ʃʠʯʠʥʢʠ ʠ ʠʤʘʛʦ ʩʘʤʦʢ ʮʠʪʨʫʩʦʚʦʛʦ ʤʫʯʥʠʩʪʦʛʦ ʯʝʨʚʝʮʘ 
(Planococcus citri Risso) ʧʠʪʘʶʪʩʷ ʩʦʢʦʤ ʨʘʩʪʝʥʠʡ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʤʘʩʩʦʚʫʶ ʜʝʬʦʣʠʘʮʠʶ (ʜʦ 
80%), ʫʛʥʝʪʝʥʠʝ ʪʫʨʛʦʨʘ, ʦʧʘʜʝʥʠʝ ʮʚʝʪʦʚ ʠ ʟʘʚʷʟʝʡ, ʜʝʬʦʨʤʘʮʠʶ ʧʣʦʜʦʚ, ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ 
ʧʦʞʝʣʪʝʥʠʝ ʣʠʩʪʴʝʚ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʚʧʣʦʪʴ ʜʦ 95%. ʇʨʠ ʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ 
ʧʦʧʫʣʷʮʠʠ ʚʨʝʜʠʪʝʣʷ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʛʥʝʪʝʥʠʝ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ, ʯʪʦ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ 
ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʛʠʙʝʣʠ [9,11-13]. 

ʂʦʩʚʝʥʥʳʡ ʫʱʝʨʙ, ʥʘʥʦʩʠʤʳʡ ʚʨʝʜʠʪʝʣʝʤ, ʩʚʷʟʘʥ ʩ ʚʳʜʝʣʝʥʠʝʤ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 
ʤʝʜʚʷʥʦʡ ʨʦʩʳ, ʦʩʝʜʘʶʱʝʡ ʥʘ ʣʠʩʪʚʝ ʠ ʧʣʦʜʘʭ. ɼʘʥʥʳʡ ʩʫʙʩʪʨʘʪ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ 
ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʘʞʠʩʪʦʛʦ ʛʨʠʙʘ, ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪ ʪʝʤʥʦʝ ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʧʦʢʨʳʪʠʝ ʥʘ 
ʧʦʨʘʞʝʥʥʳʭ ʦʨʛʘʥʘʭ ʨʘʩʪʝʥʠʷ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʟʘ ʩʯʝʪ 
ʫʤʝʥʴʰʝʥʠʷ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʩʚʝʪʘ ʚ ʢʣʝʪʢʠ ʣʠʩʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʩʫʪʩʪʚʠʝ ʯʝʨʥʦʛʦ ʥʘʣʝʪʘ ʥʘ 
ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʦʜʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʠʭ ʢʦʤʤʝʨʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ, 
ʤʝʜʚʷʥʘʷ ʨʦʩʘ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ ʜʣʷ ʤʫʨʘʚʴʝʚ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʧʦʩʦʙʥʳ 
ʟʘʱʠʱʘʪʴ ʚʨʝʜʠʪʝʣʷ ʦʪ ʝʛʦ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʨʘʛʦʚ, ʯʪʦ ʫʩʫʛʫʙʣʷʝʪ ʧʨʦʙʣʝʤʫ ʢʦʥʪʨʦʣʷ ʯʠʩʣʝʥʥʦʩʪʠ 
ʚʨʝʜʠʪʝʣʷ [14-15]. 
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ʎʠʪʨʫʩʦʚʳʡ ʤʫʯʥʠʩʪʳʡ ʯʝʨʚʝʮ (Planococcus citri Risso) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʨʘʞʝʥʥʳʤ 
ʧʦʣʦʚʳʤ ʜʠʤʦʨʬʠʟʤʦʤ. ʉʘʤʢʠ ʠʤʝʶʪ ʦʚʘʣʴʥʦʝ, ʧʣʦʩʢʦʝ ʠ ʤʷʛʢʦʝ ʪʝʣʦ, ʧʦʢʨʳʪʦʝ ʚʦʩʢʦʚʳʤ 
ʥʘʣʝʪʦʤ ʠ ʜʣʠʥʥʳʤʠ ʚʦʩʢʦʚʳʤʠ ʥʠʪʷʤʠ. ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʚʟʨʦʩʣʦʡ ʩʘʤʢʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 3 ʤʤ 
[16]. ʂʘʢ ʠ ʫ ʜʨʫʛʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ ʯʝʨʚʝʮʦʚ, ʩʘʤʢʠ ʮʠʪʨʫʩʦʚʦʛʦ ʤʫʯʥʠʩʪʦʛʦ ʯʝʨʚʝʮʘ 
(Planococcus citri Risso) ʥʝ ʦʙʣʘʜʘʶʪ ʢʨʳʣʴʷʤʠ. ʈʘʟʤʥʦʞʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ ʦʪʢʣʘʜʳʚʘʥʠʷ 
ʷʠʮ ʚ ʦʦʪʝʢʝ, ʨʘʟʤʝʱʘʝʤʦʡ ʚ ʧʦʯʚʝ. ʆʜʥʘ ʦʦʪʝʢʘ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʦʪ 300 ʜʦ 800 ʷʠʮ, ʜʣʷ 
ʚʳʣʫʧʣʝʥʠʷ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ ʦʪ 10 ʜʦ 20 ʜʥʝʡ. ɺʳʣʫʧʠʚʰʠʝʩʷ ʣʠʯʠʥʢʠ ʷʥʪʘʨʥʦʛʦ ʮʚʝʪʘ 
ʥʘʯʠʥʘʶʪ ʧʠʪʘʪʴʩʷ, ʧʨʦʢʘʣʳʚʘʷ ʨʦʪʦʚʳʤʠ ʦʨʛʘʥʘʤʠ ʥʠʞʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʣʠʩʪʦʚʦʛʦ 
ʵʧʠʜʝʨʤʠʩʘ. ɺ ʭʦʜʝ ʦʥʪʦʛʝʥʝʟʘ ʩʘʤʢʘ ʧʨʦʭʦʜʠʪ ʪʨʠ ʩʪʘʜʠʠ ʣʠʥʴʢʠ, ʧʨʝʞʜʝ ʯʝʤ ʜʦʩʪʠʛʥʫʪʴ 
ʚʟʨʦʩʣʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʘ ʚʝʩʴ ʥʠʤʬʘʣʴʥʳʡ ʧʝʨʠʦʜ ʧʨʦʜʦʣʞʘʝʪʩʷ ʦʪ ʰʝʩʪʠ ʜʦ ʚʦʩʴʤʠ ʥʝʜʝʣʴ [17-
19]. 

ɺʟʨʦʩʣʳʝ ʩʘʤʮʳ ʚʨʝʜʠʪʝʣʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʝʨʦʡ ʦʢʨʘʩʢʦʡ, ʥʘʣʠʯʠʝʤ ʢʨʳʣʴʝʚ ʠ 
ʫʜʣʠʥʝʥʥʳʭ ʘʥʪʝʥʥ, ʯʪʦ ʧʨʠʜʘʝʪ ʠʤ ʚʥʝʰʥʝʝ ʩʭʦʜʩʪʚʦ ʩ ʢʦʤʘʨʘʤʠ [17]. ʆʜʥʘʢʦ ʦʥʠ ʣʠʰʝʥʳ 
ʨʦʪʦʚʳʭ ʘʧʧʘʨʘʪʦʚ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʩʧʦʩʦʙʥʳ ʢ ʧʠʪʘʥʠʶ. ʈʘʟʤʝʨ ʚʟʨʦʩʣʦʛʦ ʩʘʤʮʘ ʥʝ 
ʧʨʝʚʳʰʘʝʪ 1 ʤʤ, ʘ ʥʘ ʢʦʥʮʝ ʝʛʦ ʪʝʣʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʜʚʘ ʥʠʪʝʚʠʜʥʳʭ ʭʚʦʩʪʦʚʳʭ ʧʨʠʜʘʪʢʘ. ɺ 
ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʩʘʤʮʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʩʭʦʞʠ ʩ ʩʘʤʢʘʤʠ, ʦʜʥʘʢʦ ʧʦ ʤʝʨʝ ʨʦʩʪʘ 
ʥʘʯʠʥʘʶʪ ʚʳʜʝʣʷʪʴ ʚʦʣʦʢʥʠʩʪʳʡ, ʭʣʦʧʢʦʚʠʜʥʳʡ ʢʦʢʦʥ, ʠʟ ʢʦʪʦʨʦʛʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʚʳʭʦʜʠʪ 
ʩʬʦʨʤʠʨʦʚʘʚʰʘʷʩʷ ʚʟʨʦʩʣʘʷ ʦʩʦʙʴ [18]. ɺʝʩʴ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʩʘʤʮʘ ʚʢʣʶʯʘʝʪ ʯʝʪʳʨʝ ʩʪʘʜʠʠ 
ʣʠʥʴʢʠ. ʈʘʟʤʥʦʞʝʥʠʝ ʚʨʝʜʠʪʝʣʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʣʠʛʠʥʠʝʡ, ʧʨʠ ʢʦʪʦʨʦʡ ʦʜʠʥ ʩʘʤʝʮ ʩʧʦʩʦʙʝʥ 
ʦʧʣʦʜʦʪʚʦʨʠʪʴ ʥʝʩʢʦʣʴʢʦ ʩʘʤʦʢ ʚ ʪʝʯʝʥʠʝ ʩʚʦʝʡ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʞʠʟʥʠ [20-22].  

ɿʠʤʫʝʪ ʚʨʝʜʠʪʝʣʴ ʚ ʫʢʨʳʪʳʭ ʤʝʩʪʘʭ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʪʨʝʱʠʥʘʭ ʢʦʨʳ ʜʝʨʝʚʴʝʚ, ʛʜʝ 
ʚʨʝʜʠʪʝʣʴ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʩʪʘʜʠʠ ʚʟʨʦʩʣʦʡ ʩʘʤʢʠ ʠʣʠ ʷʡʮʘ. ʉ ʥʘʩʪʫʧʣʝʥʠʝʤ ʚʝʩʥʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʢʦʥʮʝ ʘʧʨʝʣʷ ï ʥʘʯʘʣʝ ʤʘʷ, ʥʘʙʣʶʜʘʝʪʩʷ 
ʤʘʩʩʦʚʳʡ ʚʳʭʦʜ ʥʘʩʝʢʦʤʳʭ ʠʟ ʤʝʩʪ ʟʠʤʦʚʢʠ. ɺ ʪʝʯʝʥʠʝ ʛʦʜʘ ʚʨʝʜʠʪʝʣʴ ʤʦʞʝʪ ʜʘʚʘʪʴ ʦʪ ʪʨʝʭ ʜʦ 
ʰʝʩʪʠ ʧʝʨʝʢʨʳʚʘʶʱʠʭʩʷ ʧʦʢʦʣʝʥʠʡ, ʦʜʥʘʢʦ ʥʘʠʙʦʣʴʰʫʶ ʫʛʨʦʟʫ ʜʣʷ ʮʠʪʨʫʩʦʚʳʭ ʢʫʣʴʪʫʨ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʚʨʝʜʠʪʝʣʷ. ʇʠʢ ʟʘʨʘʞʝʥʠʷ ʦʪʤʝʯʘʝʪʩʷ ʚ ʠʶʥʝ, ʯʪʦ 
ʦʩʦʙʝʥʥʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʊʫʨʮʠʠ [23]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ.  ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʮʠʪʨʫʩʦʚʳʡ 
ʤʫʯʥʠʩʪʳʡ ʯʝʨʚʝʮ (Planococcus citri Risso). ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2022ï
2024 ʛʛ. ʚ ʪʝʧʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ɻʣʘʚʥʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ʛ. ɸʣʤʘʪʳ. ʄʦʣʦʜʳʝ ʩʘʞʝʥʮʳ 
ʮʠʪʨʫʩʦʚʳʭ ʨʘʩʪʝʥʠʡ ʚ ʛʦʨʰʢʘʭ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ ʤʫʯʥʠʩʪʳʤ ʯʝʨʚʝʮʦʤ, ʙʳʣʠ ʧʝʨʝʥʝʩʝʥʳ ʠʟ 
ʎʠʪʨʫʩʘʨʠʷ ʚ ʦʪʜʝʣʴʥʫʶ ʪʝʧʣʠʮʫ (ʢʦʨʝʡʩʢʫʶ ʪʝʧʣʠʮʫ ʩ ʨʝʛʫʣʠʨʫʝʤʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ 
ʨʝʞʠʤʦʤ) ʩ ʮʝʣʴʶ ʠʩʢʣʶʯʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ ʧʷʪʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʘʭ (150ʉ, 200ʉ, 250ʉ, 300ʉ ʠ 350ʉ) ʧʨʠ 
ʧʦʩʪʦʷʥʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ 70ï80%. ɼʣʷ ʢʘʞʜʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ 
ʙʳʣʦ ʟʘʣʦʞʝʥʦ ʥʝ ʤʝʥʝʝ 20 ʧʦʚʪʦʨʦʚ. ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʘʥʘʣʦʛʠʯʥʘ ʤʝʪʦʜʠʢʝ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʧʳʪʘ, ʦʧʠʩʘʥʥʦʛʦ ʚ ʨʘʙʦʪʝ Satar ʩ ʩʦʘʚʪʦʨʘʤʠ [23]. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 
ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʚ Excel ʠ ʚ ʧʨʦʛʨʘʤʤʝ SPSS Statistic.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 
ʜʘʥʥʳʝ ʦ ʚʣʠʷʥʠʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʦʚ ʥʘ ʨʘʟʚʠʪʠʝ ʮʠʪʨʫʩʦʚʦʛʦ ʤʫʯʥʠʩʪʦʛʦ 
ʯʝʨʚʝʮʘ (Planococcus citri  Risso) ʚ ʫʩʣʦʚʠʷʭ ʟʘʢʨʳʪʦʛʦ ʛʨʫʥʪʘ (ʨʠʩʫʥʦʢ 1).  

 

   
ɸ ɹ ɺ 

 

ʈʠʩʫʥʦʢ 1 ï ʎʠʪʨʫʩʦʚʳʡ ʤʫʯʥʠʩʪʳʡ ʯʝʨʚʝʮ (Planococcus citri Risso) ( ɸ ï ʚʟʨʦʩʣʳʡ ʩʘʤʝʮ,  ɹ ï 

ʚʟʨʦʩʣʘʷ ʩʘʤʢʘ, ɺ ï ʢʦʣʦʥʠʷ ʚʨʝʜʠʪʝʣʷ) ʬʦʪʦ ʄʘʩʘʣʠʤʦʚʦʡ ʐ.ʂ. 
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ʆʩʦʙʠ ʦʙʦʠʭ ʧʦʣʦʚ ʮʠʪʨʫʩʦʚʦʛʦ ʤʫʯʥʠʩʪʦʛʦ ʯʝʨʚʝʮʘ (Planococcus citri Risso) ʜʦʩʪʠʛʣʠ 

ʚʟʨʦʩʣʦʡ ʩʪʘʜʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪ 150ʉ ʜʦ 300ʉ ʠ ʩʨʦʢʠ ʨʘʟʚʠʪʠʷ ʙʳʣʠ ʨʘʟʥʳʤʠ. ʆʜʥʘʢʦ ʥʝ 

ʚʳʷʚʣʝʥʦ ʨʘʟʚʠʪʠʝ ʚʨʝʜʠʪʝʣʷ ʧʨʠ 350ʉ ʠ ʚʩʝ ʦʥʠ ʧʦʛʠʙʘʣʠ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ 

ʧʦʧʫʣʷʮʠʡ ʮʠʪʨʫʩʦʚʦʛʦ ʤʫʯʥʠʩʪʦʛʦ ʯʝʨʚʝʮʘ (Planococcus citri Risso)  ʥʘ ʣʠʩʪʴʷʭ ʣʠʤʦʥʘ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʘʭ ʧʨʠʚʝʜʝʥʘ ʚ ʊʘʙʣʠʮʝ 1.  

 

ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʨʘʟʚʠʪʠʝ ʮʠʪʨʫʩʦʚʦʛʦ ʤʫʯʥʠʩʪʦʛʦ ʯʝʨʚʝʮʘ (Planococcus 

citri Risso) 

ʉʪʘʜʠʠ ʨʘʟʚʠʪʠʷ 
ʊʝʤʧʝʨʘʪʫʨʘ, 0ʉ 

15 20 25 30 35 

ʈʘʟʚʠʪʠʝ ʩʘʤʦʢ ʤʫʯʥʠʩʪʦʛʦ ʯʝʨʚʝʮʘ 

ʗʡʮʦ 10Ñ1,0 9Ñ0,1 5Ñ0,5 5Ñ0,7 0 

ʃʠʯʠʥʢʠ (ʥʠʤʬʘ) 

ʧʝʨʚʦʡ ʩʪʘʜʠʠ 

(ʙʨʦʜʷʞʢʠ) 

17Ñ0,5 16Ñ1,4 10Ñ0,2 12Ñ1,1 0 

ʃʠʯʠʥʢʠ (ʥʠʤʬʘ) 

ʚʪʦʨʦʡ ʩʪʘʜʠʠ 
28Ñ0,0 15Ñ0,8 9Ñ1,0 10Ñ0,0 0 

ʃʠʯʠʥʢʠ (ʥʠʤʬʘ) 

ʪʨʝʪʴʝʡ ʩʪʘʜʠʠ 
23Ñ0,2 16Ñ0,3 7Ñ0,4 15Ñ0,4 0 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʞʠʟʥʠ ʩʘʤʦʢ 
82Ñ0,4 43Ñ0,5 32Ñ0,1 33Ñ0,6 0 

ʈʘʟʚʠʪʠʝ ʩʘʤʮʦʚ ʤʫʯʥʠʩʪʦʛʦ ʯʝʨʚʝʮʘ 

ʗʡʮʦ 7Ñ0,0 6Ñ0,5 4Ñ1,1 4Ñ0,1 0 

ʃʠʯʠʥʢʠ (ʥʠʤʬʘ) 

ʧʝʨʚʦʡ ʩʪʘʜʠʠ 

(ʙʨʦʜʷʞʢʠ) 

14Ñ0,8 12Ñ0,6 6Ñ0,2 7Ñ1,2 0 

ʃʠʯʠʥʢʠ (ʥʠʤʬʘ) 

ʚʪʦʨʦʡ ʩʪʘʜʠʠ 
23Ñ1,2 17Ñ0,0 5Ñ0,7 8Ñ0,5 0 

ʉʪʘʜʠʷ ʢʫʢʦʣʢʠ 28Ñ0,3 13Ñ1,5 9Ñ0,5 8Ñ0,8 0 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʞʠʟʥʠ ʩʘʤʮʦʚ 
9Ñ0,9 5Ñ1,0 5Ñ0,1 3Ñ0,0 0 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ ʨʘʟʚʠʪʠʝ ʩʘʤʦʢ ʤʫʯʥʠʩʪʦʛʦ ʯʝʨʚʝʮʘ ʧʨʠ 150ʉ ʧʨʦʪʝʢʘʝʪ ʤʝʜʣʝʥʥʦ, 

ʥʦ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 25ï300ʉ ʫʩʢʦʨʷʝʪʩʷ ʨʘʟʚʠʪʠʝ (ʷʡʮʦ ʨʘʟʚʠʚʘʝʪʩʷ ʟʘ 5 ʜʥʝʡ, 

ʥʠʤʬʘʣʴʥʳʝ ʩʪʘʜʠʠ ʩʦʢʨʘʱʘʶʪʩʷ). ʇʨʠ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 350ʉ ʨʘʟʚʠʪʠʝ ʚʦʚʩʝ 

ʥʝʚʦʟʤʦʞʥʦ, ʚʩʝ ʩʪʘʜʠʠ ʠʤʝʶʪ ʥʫʣʝʚʳʝ ʟʥʘʯʝʥʠʷ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʣʝʪʘʣʴʥʳʡ ʵʬʬʝʢʪ ʚʳʩʦʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʩʘʤʮʦʚ ʪʘʢʞʝ ʩʦʢʨʘʱʘʝʪʩʷ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʥʘʧʨʠʤʝʨ, ʩʪʘʜʠʷ ʷʡʮʘ ʧʨʠ 150ʉ ʜʣʠʪʩʷ 7 ʜʥʝʡ, ʘ ʧʨʠ 25-300ʉ - 4 ʜʥʷ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʩʘʤʮʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʢʦʨʦʯʝ, ʯʝʤ ʫ ʩʘʤʦʢ (ʥʘʧʨʠʤʝʨ, ʧʨʠ 150ʉ 

ʩʘʤʮʳ ʞʠʚʫʪ 9 ʜʥʝʡ, ʘ ʩʘʤʢʠ - 82 ʜʥʷ).  

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʤʫʯʥʠʩʪʦʛʦ ʯʝʨʚʝʮʘ ʷʚʣʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ 25-300ʉ. ʊʝʤʧʝʨʘʪʫʨʳ ʥʠʞʝ 150ʉ ʠ ʚʳʰʝ 350ʉ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʘʩʝʢʦʤʦʛʦ. ʉʘʤʢʠ ʚ ʩʨʝʜʥʝʤ ʞʠʣʠ ʜʦʣʴʰʝ, ʯʝʤ ʩʘʤʮʳ, ʥʦ ʠʭ 

ʨʘʟʚʠʪʠʝ ʟʘʥʠʤʘʝʪ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ. 

ɸʥʘʣʦʛʠʯʥʳʝ ʜʘʥʥʳʝ ʧʦʣʫʯʠʣʠ Francis ʩ ʩʦʘʚʪʦʨʘʤʠ (2012), ʢʦʪʦʨʳʝ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ 

ʨʘʟʚʠʪʠʝ ʤʫʯʥʠʩʪʦʛʦ ʯʝʨʚʝʮʘ ʧʦʣʥʦʩʪʴʶ ʧʨʝʢʨʘʱʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 150ʉ ʠ 350ʉ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʢʨʠʪʠʯʝʩʢʠʝ ʧʨʝʜʝʣʳ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʚʠʜʘ [24]. ʆʜʥʘʢʦ Goldasteh ʩ 

ʩʦʘʚʪʦʨʘʤʠ (2009) ʚ ʩʚʦʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʦʧʨʝʜʝʣʠʣʠ, ʯʪʦ ʩʘʤʢʠ ʠ ʩʘʤʮʳ ʮʠʪʨʫʩʦʚʦʛʦ 

ʤʫʯʥʠʩʪʦʛʦ ʯʝʨʚʝʮʘ ʫʩʧʝʰʥʦ ʨʘʟʚʠʚʘʣʠʩʴ ʜʦ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪ 150ʉ ʜʦ 320ʉ 

ʠ ʦʪ 180ʉ ʜʦ 320ʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [25]. ʇʨʠ 100ʉ, 120ʉ ʠ 370ʉ ʧʦʧʫʣʷʮʠʷ ʚʨʝʜʠʪʝʣʷ ʧʦʛʠʙʘʣʘ. 

ɹʦʣʝʝ ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ (100ʉ, 120ʉ ʠ 150ʉ) ʚʳʟʳʚʘʣʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʤʝʨʪʥʦʩʪʴ ʷʠʮ, ʯʝʤ 

ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ (320ʉ, 350ʉ ʠ 370ʉ).  
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ɹʦʣʝʝ ʧʦʟʜʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʥʦʝ Satar ʩ ʩʦʘʚʪʦʨʘʤʠ (2017), ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʦʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʟʚʠʪʠʷ ʤʫʯʥʠʩʪʦʛʦ ʯʝʨʚʝʮʘ ʩʦʩʪʘʚʣʷʝʪ 25-300ʉ [23]. ʇʨʠ ʜʘʥʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʘʭ ʚʨʝʜʠʪʝʣʴ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʥʘʠʙʦʣʴʰʫʶ ʫʩʧʝʰʥʦʩʪʴ ʚ ʟʘʚʝʨʰʝʥʠʠ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʭ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʝʛʦ ʧʦʧʫʣʷʮʠʦʥʥʫʶ 

ʜʠʥʘʤʠʢʫ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʫʩʣʦʚʠʷ 

ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʠʪʨʫʩʦʚʦʛʦ ʤʫʯʥʠʩʪʦʛʦ 

ʯʝʨʚʝʮʘ. ʆʧʪʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʜʣʷ ʝʛʦ ʨʘʟʚʠʪʠʷ ʩʦʩʪʘʚʣʷʝʪ ʜʠʘʧʘʟʦʥ 25-300ʉ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʧʨʠ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 350ʉ ʚʨʝʜʠʪʝʣʴ ʧʨʝʢʨʘʱʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʧʦʧʫʣʷʮʠʠ ʜʘʥʥʦʛʦ ʚʨʝʜʠʪʝʣʷ ʠ 

ʨʘʟʨʘʙʦʪʢʠ ʤʝʨ ʝʛʦ ʢʦʥʪʨʦʣʷ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʫʩʣʦʚʠʷ 

ʦʢʘʟʳʚʘʶʪ ʢʣʶʯʝʚʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʛʦ ʚʨʝʜʠʪʝʣʷ. ʆʧʪʠʤʘʣʴʥʳʤ ʜʠʘʧʘʟʦʥʦʤ 

ʪʝʤʧʝʨʘʪʫʨʳ ʜʣʷ ʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʷʚʣʷʝʪʩʷ 25ï30 ÁC, ʪʦʛʜʘ ʢʘʢ ʧʨʠ 35 ÁC ʨʘʟʚʠʪʠʝ 

ʧʦʣʥʦʩʪʴʶ ʧʨʝʢʨʘʱʘʝʪʩʷ, ʘ ʧʦʧʫʣʷʮʠʷ ʧʦʛʠʙʘʝʪ. ʈʘʟʚʠʪʠʝ ʩʘʤʦʢ ʟʘʥʠʤʘʣʦ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ, ʯʝʤ 

ʩʘʤʮʦʚ, ʦʜʥʘʢʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʭ ʞʠʟʥʠ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʜʦʣʴʰʝ. ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʚʘʞʥʳ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʧʦʧʫʣʷʮʠʠ ʚʨʝʜʠʪʝʣʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ 

ʢʦʥʪʨʦʣʷ ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʟʘʢʨʳʪʦʛʦ ʛʨʫʥʪʘ. 
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ʊתʁɯʅ 

ʎʠʪʨʫʩʪʳץ שʘʣץʘʥʰʘʣʳ ײʥʜʳ ʩʳʤʳʨʳ (Planococcus citri Risso) ʙʠʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ 

ʤʝʥ ʦʥʳש ʜʘʤʫʳʥʳש ʪʝʤʧʝʨʘʪʫʨʘסʘ ʪᴅʫʝʣʜʽʣʽʛʽʥ ʟʝʨʪʪʝʫ ï ʟʠʷʥʢʝʩʪʽש ᴇʤʽʨʣʽʢ ʮʠʢʣʽʥ ʪʝʨʝש ʪװʩʽʥʫ 

ʞᴅʥʝ ʦʥʳש ʩʘʥʳʥ ʪʠʽʤʜʽ ʙʘץʳʣʘʫ ᴅʜʽʩʪʝʨʽʥ ᴅʟʽʨʣʝʫ װʰʽʥ ʤʘשʳʟʜʳ ʘʩʧʝʢʪʽʣʝʨʜʽש ʙʽʨʽ. ɹײʣ 

ʟʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ ï ʮʠʪʨʫʩʪʳץ שʘʣץʘʥʰʘʣʳ ײʥʜʳ ʩʳʤʳʨʳ (Planococcus citri Risso) ʜʘʤʫʳʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘʥʳש ᴅʩʝʨʽʥ ʞʘʙʳץ ʪʦʧʳʨʘץ ʞʘסʜʘʡʳʥʜʘ ʘʥʳץʪʘʫ. ʕʢʩʧʝʨʠʤʝʥʪʪʽʢ ʟʝʨʪʪʝʫʣʝʨ 2022ï

2024 ʞʳʣʜʘʨʳ ɸʣʤʘʪʳ ץʘʣʘʩʳʥʳש ɹʘʩ ʙʦʪʘʥʠʢʘʣʳץ ʙʘסʳʥʜʘסʳ ʞʳʣʳʞʘʡ ʞʘסʜʘʡʳʥʜʘ 

ʞװʨʛʽʟʽʣʜʽ. ɿʠʷʥʢʝʩʪʽש ᴇʤʽʨʣʽʢ ʮʠʢʣʽ ʙʝʩ ʪװʨʣʽ ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ʨʝʞʠʤʜʝ (150ʉ, 200ʉ, 250ʉ, 300ʉ 

ʞᴅʥʝ 350ʉ) ʙʘץʳʣʘʥʜʳ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʟʠʷʥʢʝʩʪʽש ʜʘʤʫʳ װʰʽʥ ʦשʪʘʡʣʳ ʪʝʤʧʝʨʘʪʫʨʘ 

ʜʠʘʧʘʟʦʥʳ 250ʉï300ʉ ʘʨʘʣʳסʳʥʜʘ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ, ʙײʣ ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʦʥʳש ᴇʤʽʨʣʽʢ ʮʠʢʣʽ ʝש 

ʪʠʽʤʜʽ ʪװʨʜʝ ʘʷץʪʘʣʘʜʳ. 150ʉ ʞᴅʥʝ 350ʉ ʪʝʤʧʝʨʘʪʫʨʘʣʘʨʳ ץʦʣʘʡʩʳʟ ʙʦʣʳʧ ʪʘʙʳʣʜʳ, ʘʣ 350ʉ 

ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʜʘʤʫʜʳש ʪʦʣʳץ ʪʦץʪʘʫʳ ʙʘʡץʘʣʜʳ, ʙײʣ ʟʠʷʥʢʝʩʪʽש ʪʽʨʰʽʣʽʢ ʝʪʫʽʥʽש ʰʝʢʪʽ 

ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ʰʝʛʽʥ ʢᴇʨʩʝʪʝʜʽ. ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʪʝʤʧʝʨʘʪʫʨʘʥʳש ʮʠʪʨʫʩʪʳץ שʘʣץʘʥʰʘʣʳ 

 ʣײʪʘʡ ᴅʩʝʨ ʝʪʝʪʽʥʽʥ ʜᴅʣʝʣʜʝʡʜʽ. ɹץʥʜʳ ʩʳʤʳʨʳ (Planococcus citri Risso) ʜʘʤʫʳʥʘ ʘʡʪʘʨʣʳײ

ʤᴅʣʽʤʝʪʪʝʨ ʟʠʷʥʢʝʩʪʽש ʧʦʧʫʣʷʮʠʷ ʜʠʥʘʤʠʢʘʩʳʥ ʙʦʣʞʘʫ ʞᴅʥʝ ʞʳʣʳʞʘʡ ʞʘסʜʘʡʳʥʜʘ ʦʥʳ ʪʠʽʤʜʽ 

ʙʘץʳʣʘʫ ʩʪʨʘʪʝʛʠʷʣʘʨʳʥ ᴅʟʽʨʣʝʫ װʰʽʥ ʤʘשʳʟʜʳ סʳʣʳʤʠ ʥʝʛʽʟ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 
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EFFICACY OF ENTOMOPATHOGENIC FUNGI IN CONTROLLING THE POPULATION 

OF THE CITRUS MEALYBUG ( PLANOCOCCUS CITRI RISSO) 

 

ANNOTATION  

The citrus mealybug (Planococcus citri Risso) is an invasive pest that has successfully 

acclimatized within the greenhouse complex of the Main Botanical Garden in Almaty, where it has 

become the primary phytophagous pest affecting citrus plants. Pest population control in enclosed 

environments presents considerable challenges due to the pestôs concealed lifestyle, the presence of a 

protective wax layer that enhances resistance to chemical treatments, the development of insecticide 

resistance, high reproductive rates, and the absence of effective natural population regulators. 

Entomopathogenic fungi represent a promising alternative to traditional control methods due to their 

environmental safety and targeted action against pest populations. This study aims to evaluate the 

effectiveness of entomopathogenic fungi in controlling the population of the citrus mealybug 

(Planococcus citri Risso). Strains of entomopathogenic fungi were provided by the laboratory of Al-

Farabi Kazakh National University. The test organism was the citrus mealybug (Planococcus citri 

Risso). Virulence screening experiments utilized different conidial concentrations of entomopathogenic 

fungi: 1Ĭ106, 1Ĭ107 and 1Ĭ108 spores/ml. Biological efficacy was assessed using Abbottôs formula. 

Experimental studies conducted in 2024 demonstrated that entomopathogenic fungi of the genus 

Beauveria exhibited low efficacy in the biological control of the citrus mealybug. The maximum 

mortality rate of the pest reached 58% at a concentration of 1Ĭ108 spores/ml, while at 1Ĭ106 spores/ml, 

this rate was 30%. The mortality dynamics indicated an increase during the first nine days, followed by 

stabilization or decline on the eleventh day. Despite the widespread use of Beauveria bassiana in pest 

population regulation, its effectiveness in this study was lower than expected, highlighting the need for 

more virulent fungal strains for the control of the citrus mealybug (Planococcus citri Risso). 

 

Key words: virulence; area under glass; citrus plants; citrus mealybug (Planococcus citri Risso); 

entomopathogenic fungi (Beauveria bassiana). 

 

Introduction . The greenhouse complex of the Main Botanical Garden in Almaty is a unique 

closed-ground system designed for the conservation and expansion of a collection of tropical and 

subtropical plants [1]. The introduction of new plant species has facilitated the emergence of invasive 

pest species that spread along with planting material [2]. In a closed-ground environment, their rapid 
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development and spread are driven by favorable microclimatic conditions inside the greenhouses 

(increased humidity and temperature), as well as the absence of natural population regulators such as 

predators and parasites. Among invasive pests in closed-ground conditions, the dominant species 

identified was the citrus mealybug (Planococcus citri Risso) [3]. 

The citrus mealybug (Planococcus citri Risso) is one of the most dangerous phytophagous insects, 

affecting a wide range of crops, including citrus, ornamental plants, and agricultural crops [4]. This 

representative of the order Hemiptera and family Pseudococcidae exhibits high invasiveness and 

adaptability, contributing to its spread across all continents [5ï8]. Due to its polyphagous nature, in 

addition to citrus crops, the pest also infests plants such as curry, cotton, bananas, coffee, cocoa, ginger, 

mango, and others [9,10]. In greenhouse conditions, it can be found on most flowering plants. The pest 

inhabits the above-ground organs of plants, including leaves, stems, flowers, and fruits, significantly 

reducing their productivity and commercial quality [11]. 

Adult citrus mealybugs (Planococcus citri Risso) range in color from white to light brown, and 

females are characterized by the presence of an ovisac in which egg clutches are formed. Reproduction 

of this species occurs primarily through sexual reproduction; however, facultative parthenogenesis has 

been observed in some cases, which may be attributed to geographic characteristics of populations. Such 

variability in reproductive strategies enhances the pestôs adaptability and complicates control measures 

[12-14].  

The pest damages all above-ground plant organs, including stems, leaves, flowers, and fruits. The 

harmfulness of the citrus mealybug (Planococcus citri Risso) is due to a combination of physiological 

and biochemical mechanisms. The primary damage is associated with the extraction of phloem sap, 

leading to reduced tissue turgor, inhibition of photosynthetic activity, and plant weakening. 

Consequently, premature leaf and fruit drop, growth retardation, and yield reduction are observed [15]. 

Furthermore, the pest serves as a vector for viruses (e.g., Grapevine leafroll-associated virus 3 (GLRaV-

3)), which cause leaf curling and exacerbate the negative impact on affected plants [14]. Additionally, 

the pest secretes sticky honeydew, which promotes the development of sooty mold (Capnodium spp.), 

further disrupting photosynthetic processes. The presence of sweet secretions attracts ants, which protect 

the pest from natural enemies, thereby hindering the natural regulation of pest population numbers [16]. 

Controlling mealybug populations presents significant challenges due to their concealed lifestyle, 

small size, and ecological plasticity [17,18]. The most commonly used control method is chemical 

control; however, its effectiveness remains low [19-22]. The success of chemical methods depends on 

the selection of insecticides and adherence to treatment protocols [23]. However, the presence of a dense 

waxy coating on the pestôs body reduces the effectiveness of insecticides, necessitating additional 

treatments [24]. Prolonged use of chemical pesticides contributes to the development of resistance in 

insect populations, driven by behavioral changes, physiological adaptation, and metabolic detoxification 

[25]. Moreover, excessive insecticide application has negative environmental impacts and affects the 

pestôs natural enemies, potentially leading to further population growth [26-28]. 

Due to the adverse effects of synthetic insecticides, special attention is given to the development 

of alternative approaches [29,30]. Biological control using entomopathogenic fungi is a promising 

direction that can provide sustainable management of mealybug populations without significant 

environmental risks [30,31]. These fungi serve as natural pest population regulators and can be 

successfully integrated into existing integrated pest management systems. Additionally, in recent years, 

market demand for products obtained without environmental harm has increased [32]. In this regard, the 

aim of this study is to evaluate the effectiveness of entomopathogenic fungi in controlling the population 

of the citrus mealybug (Planococcus citri Risso). 

Materials and Methods. The entomopathogenic fungal strains used in this study were provided 

by the laboratory of Al-Farabi Kazakh National University. These strains were previously isolated from 

soil samples collected in the southern regions of Kazakhstan and identified as Beauveria bassiana [33]. 

To prepare the working suspension, the dry biomass of entomopathogenic fungi, containing 

mycelium and conidia, was carefully scraped from Sabouraud dextrose agar medium using a sterile 

scalpel. The extracted material was placed in a sterile glass test tube, and 10 ml of sterile water was 

added. The biomass was then thoroughly mixed to ensure uniform distribution of conidia. From the 

resulting mixture, 5 ml of suspension was taken using a pipette and transferred into a pre-prepared sterile 

test tube containing 245 ml of sterile water with 0.01% Tween-80 surfactant to prevent spore 

aggregation. After thorough mixing, the suspension was diluted to three target conidial concentrations: 
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1Ĭ10ϑ, 1Ĭ10ϒ, and 1Ĭ10ϓ spores per milliliter. The prepared suspension was intensively mixed to 

achieve a homogeneous consistency before use in experiments, ensuring uniform spore distribution and 

accuracy in subsequent biological treatments. If necessary, the suspension was further diluted with water 

to the required concentration or a new batch was prepared. The prepared solution was used within  

1ï2 hours, as prolonged germination of fungal conidia reduces treatment efficacy [34]. 

A drop of the suspension was applied to a Goryaev chamber, and excess liquid was removed with 

filter paper. The spore titer in 1 ml of suspension was determined by counting spores in the large squares 

of the Goryaev chamber using the formula: 

T = (×spores Ĭ 50) / k Ĭ 5000, where: T ð spore titer (spores/ml); ×spores ð total number of spores 

counted in the large squares; k ð number of large squares counted. 

Test Object: Citrus mealybug (Planococcus citri Risso). 

The virulence of entomopathogenic fungi against the citrus mealybug (Planococcus citri Risso) 

was evaluated under controlled closed-ground conditions (temperature: 250C, humidity: 80%) in 2024. 

For the experiment, citrus trees infested with mealybugs were treated with entomopathogenic fungal 

suspensions at concentrations of 1Ĭ10ϑ, 1Ĭ10ϒ, and 1Ĭ10ϓ spores/ml. Each experimental variant was 

performed in four replicates. In the control variant, plants were treated with distilled water to ensure 

identical conditions. 

The assessment of mealybug populations was conducted from the 5th day after treatment at two-

day intervals over 20 days. Collected dead individuals were placed in a humid chamber on microscope 

slides for microscopic analysis to determine the cause of death and detect fungal colonization. 

Biological efficacy was assessed using Abbottôs formula [35]: 

C = (100 Ĭ (A - B)) / A, 

where: C ð pest mortality percentage; A ð average number of individuals before treatment; B 

ð average number of individuals after treatment. 

Data analysis was conducted using analysis of variance (ANOVA) in Microsoft Office Excel and 

the statistical software package IBM SPSS Statistics. 

Results and discussion. Experimental studies conducted in 2024 allowed us to determine the 

efficacy of entomopathogenic fungi in the biological control of the citrus mealybug. Data analysis 

included the calculation of biological efficacy using Abbottôs formula and the study of pest mortality 

dynamics in the post-treatment period (Table 1). 

 

Table 1 ï Mortality rate of citrus mealybug populations after treatment with entomopathogenic fungal 

suspension 

Strains Concentration 
Mortality, % 

5 days 7 days 9 days 11 days 

1 2 3 4 5 6 

B9 

1Ĭ106 34,0Ñ1,0 38,0Ñ0,5 39,0Ñ0,1 33,0Ñ0,2 

1Ĭ107 37,0Ñ1,0 43,0Ñ0,4 45,0Ñ0,8 35,0Ñ1,1 

1Ĭ108 40,0Ñ0,1 48,0Ñ1,0 48,0°1,4 39,0Ñ0,0 

B10 

1Ĭ106 34,0Ñ1,0 39,0Ñ0,5 40,0Ñ0,1 32,0Ñ1,0 

1Ĭ107 39,0Ñ0,0 44,0Ñ0,1 45,0Ñ1,0 35,0Ñ1,2 

1Ĭ108 40,0Ñ0,5 45,0Ñ0,8 48,0°1,0 39,0Ñ0,2 

B11 

1Ĭ106 36,0Ñ1,0 40,0Ñ0,2 40,0Ñ0,0 33,0Ñ0,6 

1Ĭ107 39,0Ñ0,4 44,0Ñ0,9 45,0Ñ0,1 36,0Ñ0,1 

1Ĭ108 43,0Ñ1,0 48,0Ñ1,2 49,0Ñ0,6 40,0Ñ0,7 

B12 

1Ĭ106 38,0Ñ1,0 44,0Ñ0,5 45,0Ñ0,1 31,0Ñ0,2 

1Ĭ107 39,0Ñ0,0 47,0Ñ0,4 47,0Ñ0,1 32,0Ñ0,2 

1Ĭ108 40,0Ñ0,6 49,0Ñ1,0 48,0Ñ0,1 34,0Ñ0,0 

B13 

1Ĭ106 39,0Ñ1,0 46,0Ñ0,5 47,0Ñ0,2 35,0Ñ0,0 

1Ĭ107 43,0Ñ0,0 50,0Ñ0,1 50,0Ñ0,0 35,0Ñ1,0 

1Ĭ108 45,0Ñ0,7 54,0Ñ0,1 54,0Ñ0,0 36,0Ñ0,5 
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1 2 3 4 5 6 

B14 

1Ĭ106 37,0Ñ1,0 44,0Ñ0,5 45,0Ñ0,2 34,0Ñ0,0 

1Ĭ107 39,0Ñ0,0 48,0Ñ0,1 49,0Ñ0,0 35,0Ñ1,0 

1Ĭ108 41,0Ñ0,7 50,0Ñ0,1 51,0Ñ0,0 36,0Ñ0,5 

B15 

1Ĭ106 36,0Ñ0,0 45,0Ñ0,5 45,0Ñ0,1 31,0Ñ0,2 

1Ĭ107 38,0Ñ1,0 45,0Ñ0,0 49,0Ñ0,3 32,0Ñ1,2 

1Ĭ108 44,0Ñ0,5 50,0Ñ0,3 50,0Ñ0,0 38,0Ñ0,8 

B16 

1Ĭ106 37,0Ñ1,0 43,0Ñ0,5 45,0Ñ0,7 34,0Ñ0,0 

1Ĭ107 45,0Ñ0,0 48,0Ñ0,6 52,0Ñ0,1 37,0Ñ1,0 

1Ĭ108 51,0Ñ1,3 56,0Ñ0,5 56,0Ñ0,0 39,0Ñ0,6 

B17 

1Ĭ106 36,0Ñ0,0 38,0Ñ0,2 38,0Ñ0,0 32,0Ñ1,1 

1Ĭ107 36,0Ñ1,0 42,0Ñ0,5 45,0Ñ0,1 33,0Ñ0,0 

1Ĭ108 38,0Ñ0,8 45,0Ñ0,1 49,0Ñ0,9 32,0Ñ1,0 

B18 

1Ĭ106 36,0Ñ1,0 38,0Ñ0,5 41,0Ñ0,2 31,0Ñ0,2 

1Ĭ107 37,0Ñ0,0 42,0Ñ1,1 45,0Ñ0,0 32,0Ñ0,2 

1Ĭ108 41,0Ñ0,1 45,0Ñ0,4 47,0Ñ0,2 37,0Ñ0,3 

B19 

1Ĭ106 43,0Ñ0,0 48,0Ñ0,7 50,0Ñ0,1 36,0Ñ1,0 

1Ĭ107 45,0Ñ0,0 48,0Ñ0,5 52,0Ñ0,5 36,0Ñ0,1 

1Ĭ108 47,0Ñ0,2 49,0Ñ0,3 55,0Ñ0,0 40,0Ñ0,4 

B20 

1Ĭ106 37,0Ñ1,0 40,0Ñ0,2 45,0Ñ0,1 32,0Ñ0,6 

1Ĭ107 39,0Ñ1,0 48,0Ñ0,5 50,0Ñ0,0 35,0Ñ0,2 

1Ĭ108 43,0Ñ0,9 50,0Ñ0,0 57,0°0,1 38,0Ñ0,1 

B21 

1Ĭ106 36,0Ñ1,0 45,0Ñ0,9 45,0Ñ0,0 32,0Ñ0,0 

1Ĭ107 39,0Ñ0,0 47,0Ñ0,5 47,0Ñ0,1 35,0Ñ1,0 

1Ĭ108 40,0Ñ0,2 51,0Ñ0,5 51,0Ñ0,0 37,0Ñ0,1 

B22 

1Ĭ106 36,0Ñ0,0 45,0Ñ0,1 45,0Ñ0,0 31,0Ñ0,5 

1Ĭ107 39,0Ñ1,0 48,0Ñ0,5 45,0Ñ0,1 30,0Ñ1,0 

1Ĭ108 45,0Ñ0,9 50,0Ñ1,0 50,0Ñ0,0 35,0Ñ0,0 

B23 

1Ĭ106 36,0Ñ1,1 38,0Ñ0,5 39,0Ñ0,1 30,0Ñ0,2 

1Ĭ107 37,0Ñ1,0 39,0Ñ0,0 40,0Ñ0,0 32,0Ñ0,2 

1Ĭ108 40,0°0,4 51,0Ñ0,7 51,0Ñ0,0 37,0°0,9 

B24 

1Ĭ106 38,0Ñ1,0 41,0Ñ0,5 42,0Ñ0,1 33,0Ñ0,1 

1Ĭ107 39,0Ñ0,5 48,0Ñ0,3 49,0Ñ1,0 34,0Ñ0,2 

1Ĭ108 41,0Ñ0,5 50,0Ñ0,5 50,0Ñ0,0 36,0Ñ1,0 

B25 

1Ĭ106 37,0Ñ0,5 42,0Ñ0,8 43,0Ñ0,1 34,0Ñ0,5 

1Ĭ107 40,0Ñ0,2 48,0Ñ0,5 48,0Ñ0,1 37,0Ñ0,7 

1Ĭ108 50,0Ñ0,0 54,0Ñ0,1 54,0Ñ1,0 40,0Ñ0,4 

B26 

1Ĭ106 36,0Ñ1,0 38,0Ñ0,5 37,0Ñ0,1 31,0Ñ0,2 

1Ĭ107 37,0Ñ0,3 41,0Ñ0,9 41,0Ñ0,0 32,0Ñ0,0 

1Ĭ108 40,0Ñ0,7 49,0Ñ0,0 50,0°1,0 35,0Ñ0,0 

B28 

1Ĭ106 34,0Ñ1,0 38,0Ñ0,5 39,0Ñ0,1 32,0Ñ0,0 

1Ĭ107 37,0Ñ0,1 42,0Ñ0,5 42,0Ñ0,0 35,0Ñ0,2 

1Ĭ108 49,0Ñ0,6 54,0Ñ0,8 55,0°0,2 41,0Ñ0,4 

B29 

1Ĭ106 36,0Ñ1,0 41,0Ñ0,5 41,0Ñ0,1 33,0Ñ0,1 

1Ĭ107 39,0Ñ1,0 48,0Ñ0,2 49,0Ñ0,0 35,0Ñ0,8 

1Ĭ108 42,0Ñ0,3 50,0Ñ1,5 52,0°0,0 38,0Ñ1,3 

B30 

1Ĭ106 34,0Ñ0,0 38,0Ñ0,3 39,0Ñ0,1 30,0Ñ1,0 

1Ĭ107 37,0Ñ1,0 43,0Ñ0,5 45,0Ñ1,3 32,0Ñ0,2 

1Ĭ108 40,0Ñ0,9 49,0Ñ0,1 49,0°0,0 37,0Ñ0,5 

B53 

1Ĭ106 39,0Ñ1,0 46,0Ñ0,5 46,0Ñ0,0 35,0Ñ0,2 

1Ĭ107 41,0Ñ0,0 50,0Ñ0,3 51,0Ñ1,1 39,2Ñ0,0 

1Ĭ108 49,0Ñ1,2 55,0Ñ1,1 55,0Ñ0,0 45,0Ñ1,0 
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1 2 3 4 5 6 

B23-1 

1Ĭ106 33,0Ñ0,0 35,0Ñ0,5 35,0Ñ0,1 34,0Ñ0,2 

1Ĭ107 36,0Ñ0,4 38,0Ñ0,0 39,0Ñ0,2 35,0Ñ1,0 

1Ĭ108 38,0Ñ1,0 40,0Ñ0,3 41,0Ñ0,0 36,0Ñ0,5 

B23-2 

1Ĭ106 36,0Ñ1,0 38,0Ñ0,1 38,0Ñ0,0 33,0Ñ0,4 

1Ĭ107 37,0Ñ0,0 39,0Ñ0,5 40,0Ñ0,2 34,0Ñ0,1 

1Ĭ108 40,0Ñ0,2 43,0Ñ0,9 43,0Ñ0,0 38,0Ñ0,6 

B23-3 

1Ĭ106 37,0Ñ1,0 38,0Ñ0,5 38,0Ñ0,1 31,0Ñ0,2 

1Ĭ107 37,0Ñ0,3 38,0Ñ0,0 38,0Ñ0,0 32,0Ñ0,0 

1Ĭ108 40,0Ñ0,1 47,0Ñ0,7 47,0Ñ0,0 35,0Ñ0,3 

B23-9 

1Ĭ106 31,0Ñ1,0 34,0Ñ0,5 35,0Ñ0,1 30,0Ñ0,0 

1Ĭ107 36,0Ñ0,6 38,0Ñ0,1 39,0Ñ0,4 34,0Ñ1,1 

1Ĭ108 40,0Ñ0,0 46,0Ñ0,8 46,0Ñ0,0 38,0Ñ1,0 

B23-11 

1Ĭ106 33,0Ñ0,0 37,0Ñ0,5 37,0Ñ0,1 31,0Ñ0,2 

1Ĭ107 35,0Ñ0,4 38,0Ñ0,0 39,0Ñ0,2 34,0Ñ1,0 

1Ĭ108 38,0Ñ1,0 40,0Ñ0,3 40,0Ñ0,0 36,0Ñ0,5 

B23-13 

1Ĭ106 36,0Ñ1,0 38,0Ñ0,1 38,0Ñ0,0 33,0Ñ0,4 

1Ĭ107 37,0Ñ0,0 39,0Ñ0,5 40,0Ñ0,2 34,0Ñ0,1 

1Ĭ108 40,0Ñ0,2 44,0Ñ0,9 44,0Ñ0,0 38,0Ñ0,6 

ɺ23-

27-0 

1Ĭ106 36,0Ñ1,0 38,0Ñ0,5 35,0Ñ0,1 32,0Ñ0,0 

1Ĭ107 37,0Ñ1,0 41,0Ñ0,3 45,0Ñ0,9 34,0Ñ0,2 

1Ĭ108 39,0Ñ0,4 45,0Ñ0,1 45,0Ñ0,0 38,0Ñ0,3 

B23-14 

1Ĭ106 34,0Ñ1,0 38,0Ñ0,5 38,0Ñ0,1 30,0Ñ0,0 

1Ĭ107 39,0Ñ0,6 40,0Ñ0,1 40,0Ñ0,4 34,0Ñ1,1 

1Ĭ108 42,0Ñ0,0 47,0Ñ0,8 47,0Ñ0,0 38,0Ñ1,0 

B23-17 

1Ĭ106 37,0Ñ1,0 38,0Ñ0,5 35,0Ñ0,1 34,0Ñ1,0 

1Ĭ107 39,0Ñ1,0 43,0Ñ1,0 45,0Ñ0,0 37,0Ñ0,5 

1Ĭ108 42,0Ñ0,6 48,0Ñ0,4 48,0°0,3 39,0Ñ1,0 

B23-18 

1Ĭ106 36,0Ñ1,0 38,0Ñ0,5 39,0Ñ0,1 30,0Ñ0,4 

1Ĭ107 38,0Ñ1,0 41,0Ñ1,0 42,0Ñ1,1 32,0Ñ0,1 

1Ĭ108 40,0Ñ0,0 46,0Ñ0,7 46,0Ñ0,0 34,0Ñ0,5 

B23-23 

1Ĭ106 37,0Ñ0,0 40,0Ñ0,5 41,0Ñ0,1 32,0Ñ0,2 

1Ĭ107 38,0Ñ1,0 43,0Ñ0,0 45,0Ñ0,4 35,0Ñ0,5 

1Ĭ108 41,0Ñ0,7 46,0Ñ1,1 47,0Ñ0,5 39,0Ñ0,0 

B23-25 

1Ĭ106 35,0Ñ1,0 38,0Ñ0,5 39,0Ñ0,1 34,0Ñ0,1 

1Ĭ107 38,0Ñ1,0 43,0Ñ0,4 43,0Ñ1,3 35,0Ñ0,8 

1Ĭ108 40,0Ñ0,5 48,0Ñ0,3 48,0°0,0 38,0Ñ0,6 

Bc3 

1Ĭ106 39,0Ñ0,0 45,0Ñ0,1 45,0Ñ0,0 36,0Ñ0,5 

1Ĭ107 41,0Ñ1,0 49,0Ñ0,5 49,0Ñ0,1 38,0Ñ1,0 

1Ĭ108 45,0Ñ0,9 52,0Ñ1,0 52,0Ñ0,0 39,0Ñ0,0 

Bc4 

1Ĭ106 35,0Ñ1,1 40,0Ñ0,5 41,0Ñ0,1 34,0Ñ0,2 

1Ĭ107 39,0Ñ1,0 44,0Ñ0,0 45,0Ñ0,0 35,0Ñ0,2 

1Ĭ108 41,0°0,4 50,0Ñ0,7 51,0Ñ0,0 37,0°0,9 

Bc5 

1Ĭ106 39,0Ñ1,0 42,0Ñ0,5 42,0Ñ0,1 34,0Ñ0,1 

1Ĭ107 41,0Ñ0,5 49,0Ñ0,3 49,0Ñ1,0 34,0Ñ0,2 

1Ĭ108 44,0Ñ0,5 52,0Ñ0,5 52,0Ñ0,0 37,0Ñ1,0 

Bc6 

1Ĭ106 39,0Ñ0,5 46,0Ñ0,8 46,0Ñ0,1 34,0Ñ0,5 

1Ĭ107 44,0Ñ0,2 50,0Ñ0,5 50,0Ñ0,1 37,0Ñ0,7 

1Ĭ108 49,0Ñ0,0 56,0Ñ0,1 57,0Ñ1,0 40,0Ñ0,4 

Bc7 

1Ĭ106 36,0Ñ1,0 40,0Ñ0,5 40,0Ñ0,1 32,0Ñ0,2 

1Ĭ107 39,0Ñ0,3 47,0Ñ0,9 48,0Ñ0,0 35,0Ñ0,0 

1Ĭ108 45,0Ñ0,7 53,0Ñ0,0 53,0°1,0 38,0Ñ0,0 
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1 2 3 4 5 6 

Bc8 

1Ĭ106 38,0Ñ1,0 46,0Ñ0,5 46,0Ñ0,1 32,0Ñ0,0 

1Ĭ107 41,0Ñ0,1 51,0Ñ0,5 51,0Ñ0,0 35,0Ñ0,2 

1Ĭ108 49,0Ñ0,6 57,0Ñ0,8 58,0°0,2 41,0Ñ0,4 

ɺʩ9 

1Ĭ106 39,0Ñ1,0 44,0Ñ0,5 45,0Ñ0,8 33,0Ñ0,7 

1Ĭ107 43,0Ñ1,0 49,0Ñ0,0 49,0Ñ0,1 35,0Ñ1,0 

1Ĭ108 48,0Ñ0,9 58,0Ñ0,9 58,0Ñ0,0 38,0Ñ0,4 

Control 

1Ĭ106 0 0 0 0 

1Ĭ107 0 0 0 0 

1Ĭ108 0 0 0 0 

 

The control showed zero mortality, indicating the absence of external influences other than the 

strains used. For all strains, there is a direct correlation between the increase in fungal concentration and 

the rise in mortality. At a concentration of 1Ĭ10ϓ, mortality is significantly higher than at 1Ĭ10ϑ. For 

example, after treatment with strain Bc9 at a concentration of 1Ĭ10ϑ, mortality on day 5 was 39%, and 

on day 9, it was 45%, respectively. When treated with a concentration of 1Ĭ10ϓ, mortality on day 5 was 

48%, and on day 9, it reached 58%, respectively. 

Additionally, there is a trend of increasing mortality over time for all strains. The most rapid 

increase occurs between days 5 and 9, after which, by day 11, mortality either stabilizes or decreases 

(Figure 1). The highest mortality was observed in strains Bc8 and Bc9 (58%) at a concentration of 

1Ĭ10ϓ. The lowest mortality rate was found in strains B23 and B30 (58%) at a concentration of 1Ĭ10ϑ, 
indicating the inefficiency of this concentration. 

 

Figure 1 ï Mortality dynamics of the citrus mealybug after treatment with a suspension of 

entomopathogenic fungi 

 

In this study, strains of entomopathogenic fungi of the genus Beauveria were used. The species 

B. bassiana is one of the most widely distributed and is found in various climatic zones, ranging from 

tropical to temperate regions. It has a broad host range, infecting more than 700 insect species [36]. 

Unlike most entomopathogenic fungi, which are characterized by narrow specialization, B. bassiana 

demonstrates a significantly broader host spectrum, which determined its selection as a biological 

control agent for the citrus mealybug (Planococcus citri  Risso). 

The results of the present study showed low efficacy of B. bassiana against the citrus mealybug. 

Similar findings were reported in the study by Acheampong et al. (2020), which evaluated the virulence 
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of B. bassiana and M. anisopliae. It was found that both species exhibited limited effects on mealybug 

populations, which the authors attributed to the fungiôs high sensitivity to ultraviolet radiation [37]. 

However, this factor could not have influenced the results of our study, as the experiments were 

conducted under controlled greenhouse conditions. 

Nevertheless, other studies have reported varying effectiveness of B. bassiana. Fitz-Gerald et al. 

(2016) reported 68% and 64% mortality of mealybugs when treated with B. bassiana isolates at a 

conidial concentration of 1Ĭ10ϒ spores/ml [30]. In contrast, Karaca et al. (2016) recorded 100% 

mortality of the pest by the fifth day after treatment with B. bassiana isolates at a conidial concentration 

of 1Ĭ10ϓ spores/ml [38]. The differences in effectiveness observed in these studies may be attributed to 

fungal species specificity, variations in strain virulence, developmental stages of the pest, or 

experimental conditions. 

The varying efficacy of entomopathogenic fungi against mealybugs is further supported by the 

study of Mascarin et al. (2011), who investigated the virulence of M. anisopliae, B. bassiana, I. farinosa, 

I. fumosorosea, L. muscarium, and L. longisporum. In their experiment, significant mealybug mortality 

was caused only by M. anisopliae [39]. Meanwhile, in the study by Demirci et al. (2011), the I. farinosa 

isolate exhibited high virulence, achieving 89.39% mortality in ovisacs, 84.07% in the second larval 

stage, 84.53% in adult females, and 78.71% in the first larval stage, with a confidence level of 95% [40]. 

Based on the presented data, it can be concluded that the key factor determining the efficacy of 

biological control of mealybugs is not only the concentration of the entomopathogenic fungal suspension 

but also the species and virulence of the fungal strains used. In this case, B. bassiana appears to be less 

effective than other species, such as M. anisopliae and I. farinosa. Therefore, further research should 

focus on exploring alternative species and strains of entomopathogenic fungi that may exhibit higher 

efficacy in controlling the citrus mealybug (Planococcus citri Risso). 

Conclusion. The conducted studies allowed for the evaluation of the effectiveness of 

entomopathogenic fungi in controlling the population of the citrus mealybug (Planococcus citri Risso). 

The widely distributed species B. bassiana, known for its ability to infect a broad range of insect hosts, 

was used as a biological control agent. However, the experimental results demonstrated that the 

application of B. bassiana under greenhouse conditions did not ensure high pest mortality. 

The obtained data are consistent with several previous studies that reported limited efficacy of B. 

bassiana against mealybugs. The primary reasons for such low virulence may be species specificity of 

the fungi and differences in their virulence. The results may have also been influenced by the 

physiological characteristics of the pest (such as the presence of a wax coating) or experimental 

conditions. 

Thus, it can be concluded that B. bassiana is less effective than other entomopathogenic fungi in 

combating the citrus mealybug. To develop an effective biological control strategy for this pest, further 

research is necessary to investigate alternative species and strains of entomopathogenic fungi with 

higher virulence. Future studies should also consider the influence of various factors, including pest 

developmental stages, spore concentration, and possible mechanisms of fungal interactions with the 

protective structures of the mealybug. 
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ʊתʁɯʅ 

ʎʠʪʨʫʩʪʳײ שʥʜʳ ץʘʣץʘʥʰʘʣʳ ʩʳʤʳʨʳ (Planococcus citri Risso) ï ɸʣʤʘʪʳ ץʘʣʘʩʳʥʜʘסʳ ɹʘʩ 

ʙʦʪʘʥʠʢʘʣʳץ ʙʘץʪʳש ʞʳʣʳʞʘʡ ʢʝʰʝʥʽʥʽש ʞʘסʜʘʡʣʘʨʳʥʘ ʩᴅʪʪʽ ʙʝʡʽʤʜʝʣʛʝʥ ʠʥʚʘʟʠʷʣʳ ʟʠʷʥʢʝʩ. 

ʆʣ ʮʠʪʨʫʩʪʳץ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʥʝʛʽʟʛʽ ʬʠʪʦʬʘʛʳ ʨʝʪʽʥʜʝ ʢʝש ʪʘʨʘʣʳʧ, ʦʣʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽʥʝ 

ʘʡʪʘʨʣʳץʪʘʡ ʟʠʷʥ ʢʝʣʪʽʨʝʜʽ. ɾʘʙʳץ ʪʦʧʳʨʘץ ʞʘסʜʘʡʳʥʜʘ ʟʠʷʥʢʝʩʪʝʨʜʽש ʩʘʥʳʥ ʙʘץʳʣʘʫ ʙʽʨץʘʪʘʨ 

 ץʞʘʩʳʨʳʥ ʪʽʨʰʽʣʽʢ ʝʪʫ ʝʨʝʢʰʝʣʽʛʽ, ʭʠʤʠʷʣʳ שʽʰʽʥʜʝ ʦʣʘʨʜʳ שʪʘʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳ, ʩʦʥʳץʠʳʥʜʳץ

ʧʨʝʧʘʨʘʪʪʘʨסʘ ʪᴇʟʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʘʪʳʥ ʙʘʣʘʫʳʟ ץʘʙʘʪʳʥʳש ʙʦʣʫʳ, ʠʥʩʝʢʪʠʮʠʜʪʝʨʛʝ 

ʨʝʟʠʩʪʝʥʪʪʽʣʽʢ ץʘʣʳʧʪʘʩʪʳʨʫʳ, ʞʦסʘʨʳ ʢᴇʙʝʶ ʞʳʣʜʘʤʜʳסʳ ʞᴅʥʝ ʪʘʙʠסʠ ʨʝʪʪʝʫʰʽʣʝʨʜʽש 

ʙʦʣʤʘʫʳ. ɼᴅʩʪװʨʣʽ ᴅʜʽʩʪʝʨʛʝ ʙʘʣʘʤʘ ʨʝʪʽʥʜʝ ʵʥʪʦʤʦʧʘʪʦʛʝʥʜʽ ʩʘשʳʨʘʫײץʣʘץʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫ 

ʪʠʽʤʜʽ, ʩʝʙʝʙʽ ʦʣʘʨ ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢʧʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ ʞᴅʥʝ ʟʠʷʥʢʝʩ ʧʦʧʫʣʷʮʠʷʣʘʨʳʥʘ 

ʙʘסʳʪʪʘʣסʘʥ ᴅʩʝʨ ʝʪʝʜʽ. ʆʩʳ ʟʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ ï ʮʠʪʨʫʩʪʳײ שʥʜʳ ץʘʣץʘʥʰʘʣʳ ʩʳʤʳʨʳ 

(Planococcus citri Risso) ʧʦʧʫʣʷʮʠʷʩʳʥ ʙʘץʳʣʘʫʜʘ ʵʥʪʦʤʦʧʘʪʦʛʝʥʜʽ ʩʘשʳʨʘʫײץʣʘץʪʘʨʜʳ 

 ʰʪʘʤʤʜʘʨʳ ᴅʣ-ʌʘʨʘʙʠ שʪʘʨʜʳץʣʘײץʳʨʘʫשʪʘʫ.ʕʥʪʦʤʦʧʘʪʦʛʝʥʜʽ ʩʘץʪʠʽʤʜʽʣʽʛʽʥ ʘʥʳ שʦʣʜʘʥʫʜʳץ

ʘʪʳʥʜʘסʳ פʘʟʘײ ץʣʪʪʳץ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש ʟʝʨʪʭʘʥʘʩʳʥʘʥ ʘʣʳʥʜʳ. ɿʝʨʪʪʝʣʛʝʥ ʥʳʩʘʥ ï ʮʠʪʨʫʩʪʳש 

  .ʘʥʰʘʣʳ ʩʳʤʳʨʳ (Planococcus citri Risso)ץʘʣץ ʥʜʳײ

ɺʠʨʫʣʝʥʪʪʽʣʽʢʪʽ ʩʢʨʠʥʠʥʛʪʝʫ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨʽʥʜʝ ʵʥʪʦʤʦʧʘʪʦʛʝʥʜʽ ʩʘשʳʨʘʫײץʣʘץʪʘʨʜʳש 

ʢʦʥʠʜʠʷʣʘʨʳʥʳש ᴅʨʪװʨʣʽ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʳ ץʦʣʜʘʥʳʣʜʳ: 1Ĭ106, 1Ĭ107 ʞᴅʥʝ 1Ĭ108 ʩʧʦʨʘ/ʤʣ. 

ɹʠʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʢ Aʙʙʦʪ ʬʦʨʤʫʣʘʩʳ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʣʜʽ. 2024 ʞʳʣʳ ʞװʨʛʽʟʽʣʛʝʥ 

ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʟʝʨʪʪʝʫʣʝʨ Beauveria ʪץײʳʤʜʘʩʳʥʘ ʞʘʪʘʪʳʥ ʵʥʪʦʤʦʧʘʪʦʛʝʥʜʽ 

ʩʘשʳʨʘʫײץʣʘץʪʘʨʜʳש ʮʠʪʨʫʩʪʳײ שʥʜʳ ץʘʣץʘʥʰʘʣʳ ʩʳʤʳʨʳʥ ʙʠʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫʜʘסʳ 

ʪʠʽʤʜʽʣʽʛʽʥʽש ʪᴇʤʝʥ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ɿʠʷʥʢʝʩʪʽש ʝש ʞʦסʘʨʳ ᴇʣʽʤʽ 1Ĭ108 ʩʧʦʨʘ/ʤʣ 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʜʘ 58%-ʜʳ ײץʨʘʜʳ, ʘʣ 1Ĭ106 ʩʧʦʨʘ/ʤʣ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʜʘ ʙײʣ ʢᴇʨʩʝʪʢʽʰ 30% 

ʙʦʣʜʳ. ᴆʣʽʤ ʜʠʥʘʤʠʢʘʩʳ ʘʣסʘʰץʳ 9 ʢװʥ ʽʰʽʥʜʝ ᴇʩʽʧ, 11-ʢװʥʜʝ ʪײʨʘץʪʘʥסʘʥʳ ʥʝʤʝʩʝ ʪᴇʤʝʥʜʝʛʝʥʽ 

ʙʘʡץʘʣʜʳ. B. bassiana ʵʥʪʦʤʦʧʘʪʦʛʝʥʜʽ ʩʘשʳʨʘʫײץʣʘסʳ ʟʠʷʥʢʝʩʪʝʨʜʽש ʩʘʥʳʥ ʨʝʪʪʝʫʜʝ ʢʝשʽʥʝʥ 

 ʘʨʩʳץ ʘʥʰʘʣʳ ʩʳʤʳʨʳʥʘץʘʣץ ʥʜʳײ שʮʠʪʨʫʩʪʳ שʣ ʟʝʨʪʪʝʫ ʦʥʳײʘʨʘʤʘʩʪʘʥ, ʙץ ʘʥʳʥʘסʦʣʜʘʥʳʣץ

ʪʠʽʤʜʽʣʽʛʽ ʪᴇʤʝʥ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ʉʦʥʜʳץʪʘʥ ʟʠʷʥʢʝʩ ʧʦʧʫʣʷʮʠʷʩʳʥ ʙʘץʳʣʘʫ װʰʽʥ ʚʠʨʫʣʝʥʪʪʽʣʽʛʽ 

ʞʦסʘʨʳ ʰʪʘʤʤʜʘʨʜʳ ʽʟʜʝʩʪʽʨʫ ץʘʞʝʪ. 

 

ʈɽɿʖʄɽ 

ʎʠʪʨʫʩʦʚʳʡ ʤʫʯʥʠʩʪʳʡ ʯʝʨʚʝʮ (Planococcus citri Risso) - ʠʥʚʘʟʠʚʥʳʡ ʚʨʝʜʠʪʝʣʴ, ʫʩʧʝʰʥʦ 

ʘʢʢʣʠʤʘʪʠʟʠʨʦʚʘʚʰʠʡʩʷ ʚ ʫʩʣʦʚʠʷʭ ʦʨʘʥʞʝʨʝʡʥʦ-ʪʝʧʣʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɻʣʘʚʥʦʛʦ 

ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ʛʦʨʦʜʘ ɸʣʤʘʪʳ, ʛʜʝ ʦʥ ʩʪʘʣ ʦʩʥʦʚʥʳʤ ʬʠʪʦʬʘʛʦʤ, ʧʦʨʘʞʘʶʱʠʤ ʮʠʪʨʫʩʦʚʳʝ 

ʨʘʩʪʝʥʠʷ. ʂʦʥʪʨʦʣʴ ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʠʪʝʣʝʡ ʚ ʫʩʣʦʚʠʷʭ ʟʘʢʨʳʪʦʛʦ ʛʨʫʥʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʩʣʦʞʥʦʩʪʴ ʚ ʩʚʷʟʠ ʩ ʠʭ ʩʢʨʳʪʥʳʤ ʦʙʨʘʟʦʤ ʞʠʟʥʠ, ʥʘʣʠʯʠʝʤ ʟʘʱʠʪʥʦʛʦ ʚʦʩʢʦʚʦʛʦ 

ʩʣʦʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʨʘʟʚʠʪʠʝʤ 
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ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʠʥʩʝʢʪʠʮʠʜʘʤ, ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʨʘʟʤʥʦʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝʤ 

ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʠʨʦʜʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ ʯʠʩʣʝʥʥʦʩʪʠ. ʇʝʨʩʧʝʢʪʠʚʥʫʶ ʘʣʴʪʝʨʥʘʪʠʚʫ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʘʤ ʙʦʨʴʙʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʵʥʪʦʤʦʧʘʪʦʛʝʥʥʳʝ ʛʨʠʙʳ, ʦʙʣʘʜʘʶʱʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠ ʥʘʧʨʘʚʣʝʥʥʳʤ ʜʝʡʩʪʚʠʝʤ ʥʘ ʧʦʧʫʣʷʮʠʠ ʚʨʝʜʠʪʝʣʝʡ. ʎʝʣʴʶ 

ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʵʥʪʦʤʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ ʚ 

ʢʦʥʪʨʦʣʝ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʮʠʪʨʫʩʦʚʦʛʦ ʤʫʯʥʠʩʪʦʛʦ ʯʝʨʚʝʮʘ (Planococcus citri Risso). 

ʐʪʘʤʤʳ ʵʥʪʦʤʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ ʙʳʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʣʘʙʦʨʘʪʦʨʠʝʡ ʂʘʟʘʭʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʘʣʴ-ʌʘʨʘʙʠ. ʀʩʧʳʪʫʝʤʳʡ ʦʨʛʘʥʠʟʤ: ʮʠʪʨʫʩʦʚʳʡ ʤʫʯʥʠʩʪʳʡ 

ʯʝʨʚʝʮ (Planococcus citri Risso).  

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʦ ʩʢʨʠʥʠʥʛʫ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʧʨʠʤʝʥʷʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʢʦʥʠʜʠʡ ʵʥʪʦʤʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ: 1Ĭ106, 1Ĭ107 ʠ 1Ĭ108 cʧʦʨʳ/ʤʣ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ Aʙʙʦʪʘ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʨʦʚʝʜʸʥʥʳʝ ʚ 2024 ʛʦʜʫ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʥʪʦʤʦʧʘʪʦʛʝʥʥʳʝ ʛʨʠʙʳ ʨʦʜʘ Beauveria ʦʙʣʘʜʘʶʪ 

ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʚ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʢʦʥʪʨʦʣʝ ʮʠʪʨʫʩʦʚʦʛʦ ʤʫʯʥʠʩʪʦʛʦ ʯʝʨʚʝʮʘ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʤʝʨʪʥʦʩʪʴ ʚʨʝʜʠʪʝʣʷ ʩʦʩʪʘʚʠʣʘ 58% ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 1Ĭ108 cʧʦʨʳ/ʤʣ, ʪʦʛʜʘ 

ʢʘʢ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 1Ĭ106 cʧʦʨʳ/ʤʣ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 30%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʠʥʘʤʠʢʘ 

ʩʤʝʨʪʥʦʩʪʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʝʸ ʨʦʩʪ ʚ ʧʝʨʚʳʝ 9 ʜʥʝʡ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʩʪʘʙʠʣʠʟʘʮʠʝʡ ʠʣʠ ʩʥʠʞʝʥʠʝʤ 

ʥʘ 11-ʡ ʜʝʥʴ. ʅʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ B. bassiana ʚ ʨʝʛʫʣʷʮʠʠ ʯʠʩʣʝʥʥʦʩʪʠ 

ʚʨʝʜʠʪʝʣʝʡ, ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʢʘʟʘʣʘʩʴ ʥʠʞʝ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ ʙʦʣʝʝ 

ʚʠʨʫʣʝʥʪʥʳʭ ʰʪʘʤʤʦʚ ʜʣʷ ʢʦʥʪʨʦʣʷ ʯʠʩʣʝʥʥʦʩʪʠ ʮʠʪʨʫʩʦʚʦʛʦ ʤʫʯʥʠʩʪʦʛʦ ʯʝʨʚʝʮʘ (Planococcus 

citri Risso).  
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TBSV ɾᴄʅɽ NICOTIANA BENTHAMIANA  ʅɽɻɯɿɯʅɼɽɻɯ ʈɽʇʃʀʂɸʎʀʗʃʓפ 

ɺɽʂʊʆʈɼʓ פʆʃɼɸʅɸ ʆʊʓʈʓʇ ɾɸפʉɸʈʊʓʃנɸʅ ʈɽʂʆʄɹʀʅɸʅʊʊʓ GFP 

ʕʂʉʇʈɽʉʉʀʗʉʓ 

IMPROVED EXPRESSION OF RECOMBINANT GFP USING A REPLICATING VECTOR 

BASED ON TBSV AND NICOTIANA BENTHAMIANA  

 

ɸʥʥʦʪʘʮʠʷ 

CRISPR/ʉas ʞװʡʝʣʝʨʽ ʧʘʡʜʘʣʘʥʫʜʳש, ʪʠʽʤʜʽʣʽʢʪʽש ʞᴅʥʝ ʙʝʡʽʤʜʝʣʫʜʽש ʪʝשʜʝʩʽ ʞʦץ 

 ʪʘʥʳʤʘʣ שʳʥʜʘ ʝסʳʣʳʤʳ ʤʝʥ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳס ʘʩʳʥʜʘ ʙʠʦʣʦʛʠʷץʘʨ שʳʥʳסʘʨʘʧʘʡʳʤʜʳʣʳץ

ʛʝʥʦʤʜʳ ᴇשʜʝʫ ʧʣʘʪʬʦʨʤʘʩʳʥʘ ʘʡʥʘʣʜʳ. פʳʟʘʥʘץ ʝʨʛʝʞʝʡʣʽ ʚʠʨʫʩʳ (TBSV) ï ᴇʪʝ ʪײʨʘץʪʳ 

(ʠʝʩʽʥʽש ʽʰʽʥʜʝ ײʟʘץ ᴇʤʽʨ ʩװʨʝʪʽʥ) ʚʠʨʫʩ, ʠʝ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʽʰʽʥʜʝ Nicotiana benthamiana L. ɺʠʨʫʩ 

ʪʦʧʳʨʘץ ʘʨץʳʣʳ ʪʘʨʘʣʘʜʳ ʞᴅʥʝ ʩʫʤʝʥ ʦשʘʡ ʪʘʩʳʤʘʣʜʘʥʘʜʳ. TBSV ᴇʩʽʤʜʽʢʪʝʨʜʝʛʽ ʈʅפ ʢʝʜʝʨʛʽ 

ʤʝʭʘʥʠʟʤʽʥ ʪʝʞʝʡʪʽʥ p19 ʘץʫʳʟʳʥʳש ʙʦʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʘʙʠʦʪʠʢʘʣʳץ ʞᴅʥʝ ʙʠʦʪʠʢʘʣʳץ 

ʩʪʨʝʩʩʪʝʨʛʝ ʪᴇʟʽʤʜʽ ʩʦʨʪʪʘʨʜʳ ʞʘʩʘʫ ʤʘץʩʘʪʳʥʜʘ ʛʝʥʦʤʜʳ ᴇשʜʝʫ װʰʽʥ ʪʨʘʥʩʛʝʥʜʝʨʜʽ ʪʠʽʤʜʽʨʝʢ 

ʵʢʩʧʨʝʩʩʠʷʣʘʫ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʫʳ ʤװʤʢʽʥ. ɹײʣ ʚʠʨʫʩʪʳץ ʈʅפ-ʥʳ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ 

ʙʘʩץʘ ʪʨʘʥʩʛʝʥʜʝʨʜʽש ʢᴇʧʰʽʣʽʛʽʥ ʪʠʽʤʜʽʨʝʢ ʢᴇʨʩʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɸʣʘʡʜʘ, TBSV ᴇʟʽ 
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ʞץײʪʳʨסʘʥ ʠʝʩʽʥʝ ʚʠʨʫʩʪʳץ ᴅʩʝʨ ʝʪʝʜʽ, ʙײʣ ʜʘץʳʣʜʘʨʜʳ ᴇʩʽʨʫʛʝ ץʦʣʘʡʩʳʟ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 ʠʥʪʝʨʬʝʨʝʥʮʠʷ פʘʪʘʨ ʈʅץ ʚʠʨʫʣʝʥʪʪʽʣʽʛʽʥ ʘʟʘʡʪʳʧ, ʩʦʥʳʤʝʥ שʘʥ ʟʝʨʪʪʝʫʜʝ ʦʥʳסʩʳʥʳʣױ

ʫʳʟʳ ʘʣʥrץʛʝʥʦʤʳʥʘʥ ʢʘʧʩʠʜ ʘ פʰʽʥ TBSV ʈʅװ ʪʘʫץʘʩʠʝʪʽʥ ʩʘץ ʧr ʪʘʩʪʘʣʜʳ. TBSV-GFP ʞᴅʥʝ 

TBSV_GFPȹCP ײץʨʳʣʜʳ, ʦʣʘʨ ʢʘʧʩʠʜ ʘץʫʳʟʳ ʨᴇʣʽʥ ʞᴅʥʝ ʦʥʳ ʞʦʶ ᴅʩʝʨʽʥ ʢᴇʨʩʝʪʫ װʰʽʥ 

ʧʘʡʜʘʣʘʥʳʣʜʳ. ʂʘʧʩʠʜ ʘץʫʳʟʳ ʞʦץ TBSV_GFPȹCP TBSV ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʳ ʙʦʣʘʰʘץ 

ʞײʤʳʩʪʘʨʜʘ ʙʽʨʣʝʩʢʝʥ ʠʥʬʠʣʴʪʨʘʮʠʷ ʘʨץʳʣʳ ʪʨʘʥʩʛʝʥʜʝʨʜʽש ʞʦסʘʨʳ ʵʢʩʧʨʝʩʩʠʷʩʳ װʰʽʥ 

ʧʘʡʜʘʣʘʥʳʣʫʳ ʤװʤʢʽʥ. 

 

ANNOTATION  

CRISPR/Cas systems have emerged as the most popular genome editing platform for biological 

and agricultural sciences due to their unparalleled ease of use, effectiveness, and adaptability. Tomato 

bushy stunt virus (TBSV) is a very stable (long-lived in the host) virus with a wide range of natural 

hosts, including Nicotiana benthamiana L. It is soilborne and easily waterborne. TBSV can be used for 

more efficient expression of transgenes to edit the genome to create varieties more resistant to abiotic 

and biotic stresses due to its presence of the p19 protein, which inhibits the RNA interference mechanism 

in plants. This allows for more efficient expression of not only viral RNA but also most other transgenes. 

However, TBSV itself has a viral effect on the infected host, which is unfavorable for crop cultivation. 

In this study, we attempted to remove the capsid protein from the RNA genome of TBSV to reduce its 

virulence but retain its RNA interference property. TBSV-GFP and TBSV_GFPȹCP were created and 

used to demonstrate the role of the capsid protein and the effect of its removal. TBSV_GFPȹCP 

constructs of TBSV without capsid protein can be used for higher expressions of transgenes by co-

infiltration in future works. 

 

ʊϮʡʽʥ ʩϺʟʜʝʨ: CRISPR/Cas, ϨʳʟʘʥʘϨ ʝʨʛʝʞʝʡʣʽ ʚʠʨʫʩʳ, ʚʠʨʫʩ ʚʝʢʪʦʨʳ, ʙʘϤʳʪʪʘʣϤʘʥ ʈʅϧ, 

Nicotiana benthamiana. 

Key words: CRISPR/Cas, tomato bushy stunt virus (TBSV), viral vector, guide RNA, Nicotiana 

benthamiana. 

 

ʂ̔ ʨʽʩʧʝ. ʂʣʘʩʪʝʨʣʝʥʛʝʥ ʞװʡʝʣʽ ʪװʨʜʝ ʘʨʘʣʳץ ץʳʩץʘ ʧʘʣʠʥʜʨʦʤʜʳ ץʘʡʪʘʣʘʫ (CRISPR) Cas 

ʞװʡʝʩʽ ᴅʨʪװʨʣʽ ʦʨʛʘʥʠʟʤʜʝʨʜʝʛʽ ʛʝʥʜʝʨʜʽ ᴇשʜʝʫʜʽץ שʫʘʪʪʳ ײץʨʘʣʳ ʨʝʪʽʥʜʝ ʧʘʡʜʘ ʙʦʣʜʳ [1, 2, 3]. 

ʆʣ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʢᴇʧʪʝʛʝʥ ʪװʨʣʝʨʽʥʽש ʘʛʨʦʥʦʤʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʞʘץʩʘʨʪʫ װʰʽʥ ץʦʣʜʘʥʳʣʜʳ 

[4, 5]. ɻʝʥʜʝʨʜʽ ᴇשʜʝʫʜʽש ʞʘשʘ ײץʨʘʣʜʘʨʳ, ʩʦʥʳש ʽʰʽʥʜʝ ʥʫʢʣʝʦʪʠʜʪʽʢ ʥʝʛʽʟʜʽ ᴇשʜʝʫ ʘʢʘʜʝʤʠʷʣʳץ 

ʞᴅʥʝ ʞʝʢʝ ʩʝʢʪʦʨʣʘʨʜʘ װʟʜʽʢʩʽʟ ᴅʟʽʨʣʝʥʫʜʝ [6, 7]. ʉʝʣʝʢʮʠʷʣʳץ ʪᴅʞʽʨʠʙʝʜʝ ʚʠʨʫʩʪʳץ ʘʫʨʫʣʘʨʜʘʥ 

 ʳʣʳ ʪᴇʟʽʤʜʽץʨʣʝʨʽʤʝʥ ʙʫʜʘʥʜʘʩʪʳʨʫ ʘʨװʘʥ ʪᴅʩʽʣʽ-ʪᴇʟʽʤʜʽ ʞʘʙʘʡʳ ʪסʪʘʨʘ שʢʝ שʝ שʘʫʜʳסʦʨץ

ʤᴅʜʝʥʠ ᴇʩʽʤʜʽʢ ʩʦʨʪʪʘʨʳʥ ʘʣʫ. ɹʽʨʘץ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪʘʙʠסʠ ץʦʨסʘʥʳʩ ʤʝʭʘʥʠʟʤʽʥ ʞᴅʥʝ ʦʣʘʨʜʳש 

ʤʦʣʝʢʫʣʘʣʳץ ʜʝשʛʝʡʜʝ ᴇʤʽʨ ʩװʨʫʽʥʝ ʙʘסʳʪʪʘʣסʘʥ ʚʠʨʫʩʪʘʨʜʳש ʩʪʨʘʪʝʛʠʷʩʳʥ ʪװʩʽʥʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʪʽʥ ʩʦסשʳ ʟʝʨʪʪʝʫʣʝʨ ʛʝʥʜʽʢ ʠʥʞʝʥʝʨʠʷ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʛʝʥʝʪʠʢʘʣʳץ ʪײʨʘץʪʳ 

ʪᴇʟʽʤʜʽʣʽʛʽ ʙʘʨ ᴇʩʽʤʜʽʢʪʝʨʜʽ ץʳʩץʘ ʤʝʨʟʽʤʜʝ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ᴆʩʽʤʜʽʢʪʝʨʜʽש ʜᴅʩʪװʨʣʽ 

ʙʫʜʘʥʜʘʩʫʳ ײʟʘץ ʧʨʦʮʝʩʩ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʪʝʢ ʙʽʨ-ʙʽʨʽʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ ʪװʨʣʝʨ 

ʘʨʘʩʳʥʜʘ ʪᴇʟʽʤʜʽ ʬʦʨʤʘʣʘʨʳʥ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜ.̔ 

ɸʫʨʫסʘ ʪᴇʟʽʤʜʽ ᴇʩʽʤʜʽʢʪʝʨʜʽ ʞʘʩʘʫ װʰʽʥ ʛʝʥʜʽʢ ʠʥʞʝʥʝʨʠʷ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫ ʢװʰʪʽ 

ʧʨʦʤʦʪʦʨ ʤʝʥ ʪʨʘʥʩʢʨʠʧʮʠʷ ʪʝʨʤʠʥʘʪʦʨʳʥʳש ʙʘץʳʣʘʫʳʤʝʥ ʢʝʟ ʢʝʣʛʝʥ ʧʘʡʜʘʣʳ ʙʝʣʛʽʣʝʨʜʽ 

ʪʫʜʳʨʘʪʳʥ ʛʝʥʜʝʨʜʽ ʢʣʦʥʜʘʫʜʳ, ʩʦʜʘʥ ʢʝʡʽʥ ʤײʥʜʘʡ ʨʝʢʦʤʙʠʥʘʥʪʪʳ ײץʨʳʣʳʤʜʘʨʜʳ ʩʝʟʽʤʪʘʣ 

 ʨʣʽװʜᴅʩʪ שʽʨʽʢʪʝʫʜʽ ץʣ ʪʝʭʥʦʣʦʛʠʷ ʛʝʥʝʪʠʢʘʣʳײʘʤʪʠʜʳ. [8]. ɹץ ʛʝʥʦʤʳʥʘ ʙʝʨʫʜʽ שʦʞʘʥʳץ

ᴅʜʽʩʪʝʨʽʥʝ ץʘʨʘסʘʥʜʘ ʪʠʽʤʜʽʨʝʢ ʞᴅʥʝ ʘʟ ʝשʙʝʢʪʽ ץʘʞʝʪ ʝʪʝʜʽ, ʦסʘʥ ץʦʩʘ ʢᴇʧ ʫʘץʳʪʪʳ ʘʣʤʘʡʜʳ. 

ɸʣסʘʰץʳ ʪʨʘʥʩʛʝʥʜʽ ʪʝʤʝʢʽ ʞᴅʥʝ ʧʝʪʫʥʠʷ ᴇʩʽʤʜʽʢʪʝʨʽ 1986 ʞʳʣʳ ʘʣʳʥסʘʥʥʘʥ ʙʝʨʽ [9], 

ʘʛʨʦʙʘʢʪʝʨʠʷʣʳץ ʚʝʢʪʦʨʣʘʨʤʝʥ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʞᴅʥʝ ʙʽʨ ʥʫʢʣʝʠʥ ץʳʰץʳʣʳʥʳש 

ʤʦʣʝʢʫʣʘʣʘʨʳʤʝʥ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʩʠʷץʪʳ ʛʝʥʜʽʢ ʠʥʞʝʥʝʨʠʷ ʪᴅʩʽʣʜʝʨʽ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘ 

ʙʘʩʪʘʜʳ [10]. ɸʣסʘʰץʳ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨ, ʝש ʘʣʜʳʤʝʥ, ᴇʩʽʤʜʽʢʪʝʨʜʽ ץʦʨסʘʫ װʰʽʥ ʚʠʨʫʩʪʳץ 

ʢʦʤʧʦʥʝʥʪʪʝʨʜʽש ᴇʟʽʥ ʧʘʡʜʘʣʘʥʫ ʤװʤʢʽʥʜʽʛʽʥ ʦʜʘʥ ᴅʨʽ ʥʝʛʽʟʜʝʫ װʰʽʥ ʚʠʨʫʩʪʳץ ʠʥʬʝʢʮʠʷʥʳ 

ʪʘʣʜʘʜʳ. ᴄʜʝʪʪʝ, ʚʠʨʫʩʪʘʨ ʦʣʘʨʜʳש ʢᴇʙʝʶʽʥʝ ʞᴅʥʝ ʙװʢʽʣ ᴇʩʽʤʜʽʢʢʝ ʪʘʨʘʣʫʳʥʘ ץʘʞʝʪʪʽʥʽש ʙᴅʨʽʥ 

ʢʦʜʪʘʡʜʳ. ɺʠʨʫʩʪʳץ ʠʥʬʝʢʮʠʷʥʳש ʥᴅʪʠʞʝʩʽ-ʚʠʨʫʩʪʳץ ʙᴇʣʰʝʢʪʝʨʜʽ ʘʣʫ װʰʽʥ ץʘʙʳʣʜʘʫʰʳ 

ᴇʩʽʤʜʽʢʪʽש ʪʨʘʥʩʣʷʮʠʷʣʳץ ʘʧʧʘʨʘʪʫʨʘʩʳʥ ʙʘסʳʥʜʳʨʫ ʞᴅʥʝ ʢʝʡʽʥʥʝʥ ᴇʩʽʤʜʽʢ ʞʘʩʫʰʘʣʘʨʳʥʳש 

ᴇʣʽʤʛʝ ʘʣʳʧ ʢʝʣʫ. ɺʠʨʫʩʪʳץ ʙʝʣʩʝʥʜʽʣʽʢʪʽש ʥʝʛʽʟʛʽ ᴇʥʽʤʜʝʨʽʥʽײץ שʨʳʣʳʤʳʥ, ץʳʟʤʝʪʽʥ ʞᴅʥʝ ʪװʟʽʣʫ 
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ʫʘץʳʪʳʥ ʙʽʣʫ ʚʠʨʫʩʪʘʨʜʳש ᴇʟʽʥʝʥ ץʦʨסʘʥʫ װʰʽʥ ʚʠʨʫʩʪʳץ ʢʘʧʩʠʜ ʘץʫʳʟʜʘʨʳʥ, ʨʝʧʣʠʢʘʟʘʣʘʨʳʥ, 

ʧʨʦʪʝʘʟʘʣʘʨʳʥ ʞᴅʥʝ ʚʠʨʫʩʪʳץ ɼʅפ ʥʝʤʝʩʝ ʈʅפ ʬʨʘʛʤʝʥʪʪʝʨʽʥ ʧʘʡʜʘʣʘʥʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ [11]. 

ɻʝʥʝʪʠʢʘʥʳש ʤʘשʳʟʜʳ ʟʘʤʘʥʘʫʠ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ ʩʦסשʳ ʫʘץʳʪʪʘ ץʘʨץʳʥʜʳ ʜʘʤʳʧ ʢʝʣʝ 

ʞʘʪץʘʥ ʬʫʥʢʮʠʦʥʘʣʜʳ ʛʝʥʦʤʠʢʘ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ʂᴇʧʪʝʛʝʥ ʞʘʥʫʘʨʣʘʨ ʤʝʥ ʘʜʘʤʜʘʨʜʳש 

ʛʝʥʦʤʜʘʨʳʥʳש ʰʠʬʨʳʥ ʘʰץʘʥʥʘʥ ʢʝʡʽʥ סʳʣʳʤʥʳש ʘʣʜʳʥʜʘ ʪʘסʳ ʙʽʨ ʞʘᴃʘʥʜʳץ ʤʽʥʜʝʪ ʪײʨʜʳ: 

ᴅʨʙʽʨ ʛʝʥʥʽש ʨᴇʣʽʥ ʘʥʳץʪʘʫ. ɺʠʨʫʩʪʘʨʜʳש ʬʫʥʢʮʠʦʥʘʣʜʳ ʛʝʥʦʤʠʢʘʩʳ ʪʫʨʘʣʳ ʢᴇʧʪʝʛʝʥ 

ʤᴅʣʽʤʝʪʪʝʨ ʞʠʥʘץʪʘʣסʘʥ (ʛʝʥʦʤʥʳץ שʘʡʪʘʣʘʤʘ ײץʨʳʣʳʤʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʘסʳ, ʚʠʨʠʦʥ 

ʘץʫʳʟʜʘʨʳʥʳש ʪװʟʽʣʫʽʥʜʝʛʽ, ʚʠʨʠʦʥʜʘʨʜʳש ʨʝʧʣʠʢʘʮʠʷʩʳ ʤʝʥ ʞʠʥʘʣʫʳʥʜʘסʳ ʞʝʢʝ 

ʬʨʘʛʤʝʥʪʪʝʨʜʽש ʨᴇʣʽ). ɺʠʨʫʩʪʘʨʜʳש ʛʝʥʦʤʜʳץ ʟʝʨʪʪʝʫʣʝʨʽ ʦʣʘʨʜʳש ʞʦסʘʨʳ ʠʢʝʤʜʽʣʽʛʽʥ 

(ʨʝʢʦʤʙʠʥʘʮʠʷʣʘʫ ץʘʙʽʣʝʪʽ, ʛʠʧʝʨʚʘʨʠʘʥʪʪʳ ʘʡʤʘץʪʘʨʜʳש ʙʦʣʫʳ) ʪװʩʽʥʜʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ 

[12]. ʂᴇʧʪʝʛʝʥ ʚʠʨʫʩʪʘʨ ײʟʘץ ʤʝʨʟʽʤʜʽ ʪײʨʘץʪʳ ʠʥʬʝʢʮʠʷʥʳ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ, ʥᴅʪʠʞʝʩʽʥʜʝ 

ʥʫʢʣʝʦʪʠʜʪʝʨ ʪʽʟʙʝʛʽ ᴇʟʛʝʨʝʜʽ, ʜʝʤʝʢ, ʧʘʪʦʛʝʥʜʽʢ ʞᴅʥʝ ʘʥʪʠʛʝʥʜʽʢ ץʘʩʠʝʪʪʝʨʽ ᴇʟʛʝʨʛʝʥ ʚʠʨʫʩʪʳש 

ʞʘשʘ ʥײʩץʘʣʘʨʳ ʪʘשʜʘʣʘʜʳ. ɺʠʨʫʩʪʘʨʜʳש ʧʘʪʦʛʝʥʜʽʢ ץʘʩʠʝʪʪʝʨʽʥʝ ʞʘʫʘʧ ʙʝʨʝʪʽʥ ʚʠʨʫʩʪʳץ 

ʛʝʥʦʤʜʘʨʜʘסʳ ᴇשʽʨʣʝʨʽ ץʘʨץʳʥʜʳ ʽʟʜʝʩʪʽʨʫʛʝ ץʘʨʘʤʘʩʪʘʥ, ʦʣʘʨ ᴅʣʽ ʪʦʣʳץ ʘʥʳץʪʘʣסʘʥ ʞʦץ, ʷסʥʠ 

ʚʠʨʫʩʪʘʨʜʳש ʬʫʥʢʮʠʦʥʘʣʜʳ ʛʝʥʦʤʠʢʘʩʳ ײץʨʳʣʳʤʜʳץ ʛʝʥʦʤʠʢʘʤʝʥ ʙʽʨʜʝʡ ʜʝשʛʝʡʛʝ ʞʝʪʢʝʥ 

ʞʦץ. ʆʩʳ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽ ʚʠʨʫʩʪʘʨʜʳש ʧʘʪʦʛʝʥʜʽʢ ץʘʩʠʝʪʪʝʨʽ ʛʝʥʦʤʥʳש ʢᴇʧʪʝʛʝʥ 

ᴇשʽʨʣʝʨʽʤʝʥ ʘʥʳץʪʘʣʘʪʳʥ ʢᴇʧ ʬʫʥʢʮʠʦʥʘʣʜʳ ץʘʩʠʝʪ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥʜʳסʳʥ ʞʦסʘʨʳ 

ʳץʪʠʤʘʣʜʳץʧʝʥ ʙʦʣʞʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʂᴇʧʪʝʛʝʥ ʧʘʪʦʛʝʥʜʽʢ ʚʠʨʫʩʪʘʨʜʳש ʛʝʥʦʤʜʘʨʳʥʳש 

ʥʫʢʣʝʦʪʠʜʪʝʨ ʪʽʟʙʝʛʽ ʪʫʨʘʣʳ ʘץʧʘʨʘʪʪʳ ʽʩ ʞװʟʽʥʜʝ ץʦʣʜʘʥʫ ץʘʟʽʨʜʽש ᴇʟʽʥʜʝ ʢʝשʽʥʝʥ ʞװʟʝʛʝ 

ʘʩʳʨʳʣʫʜʘ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʛʝʥʝʪʠʢʘʣʳץ ʠʥʞʝʥʝʨʠʷ ʬʠʪʦʧʘʪʦʛʝʥʜʽʢ ʚʠʨʫʩʪʘʨסʘ ʪᴇʟʽʤʜʽ 

ʪʨʘʥʩʛʝʥʜʽ ᴇʩʽʤʜʽʢʪʝʨʜʽ ʞᴅʥʝ ʧʣʘʟʤʠʜʪʽʢ ʚʝʢʪʦʨʣʘʨʜʳש ʙᴇʣʽʛʽ ʨʝʪʽʥʜʝ ʚʠʨʫʩʪʳץ ʛʝʥʦʤʜʘʨʜʳש 

ʧʘʪʦʛʝʥʜʽ ʝʤʝʩ ʬʨʘʛʤʝʥʪʪʝʨʽʥ ᴅʟʽʨʣʝʫʜʝ. ʂʣʦʥʜʘʣסʘʥ ʚʠʨʫʩʪʳץ ʛʝʥʜʝʨʽ ʙʘʨ ʤײʥʜʘʡ ʚʝʢʪʦʨʣʘʨ 

ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʞᴅʥʝ ʚʘʢʮʠʥʘʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʜʳ ʜʘʡʳʥʜʘʫסʘ ץʘʞʝʪʪʽ ʚʠʨʫʩʪʳץ ʘץʫʳʟʜʘʨʜʳש 

ʩʠʥʪʝʟʽʥʽש ʞʦסʘʨʳ ʜʝשʛʝʡʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ץʘʙʽʣʝʪʪʽ. ʅᴅʪʠʞʝʩʽʥʜʝ ʚʠʨʫʩʪʳץ ʠʥʬʝʢʮʠʷʣʘʨסʘ 

 .ʪʝʭʥʦʣʦʛʠʷʩʳ ʞʘʩʘʣʫʜʘ [13] שʚʘʢʮʠʥʘʣʘʨʳʥʳ פʘʨʩʳ ɼʅץ

TBSV, Tombushvirdae ʪץײʳʤʜʘʩʳ Tombushvirus ʪʫʳʩʳʥʳש ʪʠʧʪʽʢ ᴇʢʽʣʽ, ײץʨʘʤʳʥʜʘ ʦש 

ʧʦʣʷʨʣʳץʪʳש ʙʽʨ ʪʽʟʙʝʢʪʽ ʈʅפ ʤʦʣʝʢʫʣʘʩʳ ʙʘʨ, ɸʨʛʝʥʪʠʥʘ, ױʣʳʙʨʠʪʘʥʠʷ, ʄʝʢʩʠʢʘ, ʄʘʨʦʢʢʦ, 

ʊʫʥʠʩ ʞᴅʥʝ ɸפʐ-ʪʘ ʢʝש ʪʘʨʘʣסʘʥ ʚʠʨʫʩ. 

TBSV-ʙײʣ ᴇʪʝ ʪײʨʘץʪʳ (ץʦʞʘʜʘ ײʟʘץץʘ ʩʦʟʳʣʘʪʳʥ) ʚʠʨʫʩ, ʪʘʙʠסʠ ץʦʞʘʣʘʨʳʥʳש ʘʣʫʘʥ 

ʪװʨʣʽʣʽʛʽ ʙʘʨ. ʆʣ ʪʦʧʳʨʘץ ʘʨץʳʣʳ ʪʘʨʘʣʘʜʳ ʞᴅʥʝ ʩʫʜʘ ʦשʘʡ ʪʘʨʘʣʘʜʳ [14]. ɸʫʨʫʜʳש ʘʣסʘʰץʳ 

ʙʝʣʛʽʣʝʨʽ ʞʘʧʳʨʘץʪʘʨʜʘסʳ ʜײʨʳʩ ʝʤʝʩ ʧʽʰʽʥʜʽ ʘץ ʞʦʣʘװ ץʣʛʽʣʝʨʽʥʝʥ ʥʝʢʨʦʪʠʢʘʣʳץ ʜʘץʪʘʨסʘ 

ʥʝʤʝʩʝ ʩʘץʠʥʘʣʘʨסʘ ʜʝʡʽʥ ʙʦʣʫʳ ʤװʤʢʽʥ. ʂᴇʧ ײʟʘʤʘʡ ʞʘʩʳʣ ʞʘʧʳʨʘץʪʘʨ ʙʦʟסʳʣʪ ʩʘʨʳ ʪװʩʢʝ ʠʝ 

ʙʦʣʘʜʳ, ʦʣʘʨ ʞʘʩʳʣ ʜʘץʪʘʨʤʝʥ ץʠʳʣʳʩʫʳ ʤװʤʢʽʥ. ʋʘץʳʪ ᴇʪʝ ʢʝʣʝ ʟʘʨʜʘʧ ʰʝʢʢʝʥ ʞʘʧʳʨʘץʪʘʨ 

ʪװʩʽʧ ץʘʣʫʳ ʤװʤʢʽʥ. ɾʘשʘʜʘʥ ʧʘʡʜʘ ʙʦʣסʘʥ ʞʘʧʳʨʘץʪʘʨ ʞʠʽ ʙײʨʘʣʳʧ, ײʰʪʘʨʳ ʥʝʢʨʦʪʠʢʘʣʳץ 

ʙʦʣʘʜʳ. ʂᴇʧʪʝʛʝʥ ʙװʡʽʨʣʽʢ ᴇʩʽʥʜʽʣʝʨ ʧʘʡʜʘ ʙʦʣʳʧ, ᴇʩʽʤʜʽʢʢʝ ʙײʪʘʣʳ ʢᴇʨʽʥʽʩ ʙʝʨʝʜʽ. ɸʫʨʫ 

ʜʘʤʳסʘʥ ʩʘʡʳʥ ʪᴇʤʝʥʛʽ ʞʘʧʳʨʘץʪʘʨʳ ʭʣʦʨʦʪʠʢʘʣʳץ ʞᴅʥʝ ʢװʣʛʽʥ ʙʦʣʘʜʳ. ɾʘʩ ᴇʩʽʤʜʽʢʪʝʨʜʽ 

ʰʘʤʘʜʘʥ ʪʳʩ ײʨʳץʪʘʥʜʳʨʫ ʩʘʙʘץʪʘʨʜʳש ʞײʤʩʘʨʫʳʥʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ, ʦʣʘʨ ʞץײʪʳʨסʘʥ ʢʝʟʜʝ 

ʪʦʧʳʨʘץ ʙʝʪʽʥʽש ʩʳʟʳסʳʥʜʘ ʟʘʣʘʣʜʘʥʫʜʘʥʫʣʘʨ ʧʘʡʜʘ ʙʦʣʫʳ ʤװʤʢʽʥ. ʂᴇʰʝʪʪʝʨʜʝ ʩʘʙʘץʪʳש 

ʰʳץץʘʥ ʞʝʨʽʥʜʝ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ʟʘץʳʤʜʘʥʫʣʘʨ ʙװʢʽʣ ʩʘʙʘץʪʳ ʙʘʡʣʘʧ, ᴇʩʽʤʜʽʢʪʽש ᴇʣʫʽʥʝ ᴅʢʝʣʫʽ 

ʤװʤʢʽʥ. ɿʘץʳʤʜʘʣסʘʥ ʞʝʤʽʩʪʝʨʜʝʛʽ ʙʝʣʛʽʣʝʨ ʙײʣʳסשʳʨ ʭʣʦʨʦʪʠʢʘʣʳץ ʜʘץʪʘʨʜʘʥ ʩʘץʠʥʘʣʘʨסʘ 

ʥʝʤʝʩʝ ʩʳʟʳץʪʳװ ץʣʛʽʣʝʨʛʝ ʜʝʡʽʥ ᴇʟʛʝʨʫʽ ʤװʤʢʽʥ. ʊʦʧʳʨʘץʪʘ ʙʦʣסʘʥʥʘʥ ʢʝʡʽʥ ʚʠʨʫʩʪʳ ʞʦʶ ץʠʳʥ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

TBSV ʛʝʥʦʤʜʳץ ʈʅ4800 פ ʥʫʢʣʝʦʪʠʜʪʝʥ ʪײʨʘʜʳ ʞᴅʥʝ ʙʝʩ ʛʝʥʜʽ ʢʦʜʪʘʡʜʳ, ʦʣʘʨʜʳש ʝʢʝʫʽ 

ʙʽʨ ᴇשʽʨʜʝ ʢʦʜʪʘʣסʘʥ, ʙʽʨʘץ ʛʝʥʜʝʨʜʽש ʦץʳʣʘʪʳʥ ᴇשʽʨʣʝʨʽ ʞʳʣʞʳסʘʥ ᴅʨʪװʨʣʽ. ʈ33 ʞᴅʥʝ ʈ92 

ʨʝʧʣʠʢʘʟʘʣʘʨʳ ʛʝʥʦʤʜʳץ ʈʅפ (ʛʈʅפ ʥʝʤʝʩʝ ʛʈʅפ), ʩʫʙʛʝʥʦʤʜʳץ ʈʅ1 פ (sgRNA1 ʥʝʤʝʩʝ 

sgRNA1) ʙʘʨ ʢʘʧʩʠʜ ʘץʫʳʟʳ ʈ41, ʥʫʢʣʝʘʟʘ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʙʘʩʘʪʳʥ ʘץʫʳʟ ʈ19 ʞᴅʥʝ ʩʫʙʛʝʥʦʤʜʳץ 

ʈʅ2 פ (sgRNA2 ʥʝʤʝʩʝ sgRNA2) ʙʘʨ ʨ22 ʭʦʩʪʪʘסʳ ʚʠʨʫʩʪʳץ שʦʟסʘʣʳʩʳʥʘ ʞʘʫʘʧ ʙʝʨʝʪʽʥ ʘץʫʳʟ 

ʘʨץʳʣʳ ʘʫʜʘʨʳʣʘʜʳ. [15]. ʆש ʧʦʣʷʨʣʳ ʚʠʨʫʩʪʳץ ʈʅפ-ʥʳש ʨʝʧʨʦʜʫʢʪʠʚʪʽ ʮʠʢʣʽʥʽש ʘʣסʘʰץʳ 

ʢʝʟʝשʜʝʨʽʥʽש ʙʽʨʽ ʭʦʩʪ ʪʨʘʥʩʣʷʮʠʷʣʳץ ʘʧʧʘʨʘʪʳʥʜʘ ʢʦʜʪʘʣסʘʥ ʧʦʣʠʧʝʧʪʠʜʪʝʨʜʽש ʩʠʥʪʝʟʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ [16]. ʕʫʢʘʨʠʦʪʪʘʨʜʘ ʞʘʩʫʰʘʣʳץ ʤʘʪʨʠʮʘʣʳץ ʈʅפ-ʥʳש ʢᴇʧʰʽʣʽʛʽʥʜʝ 5'cap ײץʨʳʣʳʤʳ 

ʞᴅʥʝ 3'poly(ɸ) ײץʡʨʳסʳ ʙʘʨ, ʦʣʘʨ ʘʫʜʘʨʤʘʥʳ ʢװʰʝʡʪʫ ʞᴅʥʝ ʳʥʪʘʣʘʥʜʳʨʫ װʰʽʥ ʙʽʨʛʝ ᴅʨʝʢʝʪ ʝʪʝʜʽ. 

ʉʦʥʜʳץʪʘʥ ʚʠʨʫʩ ʦʩʳ ײץʨʳʣʳʤʜʘʨסʘ ʠʝ ʙʦʣʫʳ ʢʝʨʝʢ ʥʝʤʝʩʝ ʚʠʨʫʩʪʳץ ʤʈʅפ ʘʫʜʘʨʤʘʩʳ ʤʝʥ 

ʚʠʨʫʩʪʳץ ʘץʫʳʟ ʩʠʥʪʝʟʽ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʪʳʥ ʙʘʣʘʤʘ ʩʪʨʘʪʝʛʠʷסʘ ʠʝ ʙʦʣʫʳ ʢʝʨʝʢ [17]. ɹʽʨ ʪʽʟʙʝʢʪʽ 

ʛʝʥʦʤʜʳץ ʈʅפ ʤʦʣʝʢʫʣʘʩʳʥʜʘ 5'-NTP, ʢʦʜʪʘʫ ʘʡʤʘסʳ ʞᴅʥʝ 3 ' - NTP ʙʦʣʘʜʳ. TBSV ʤʘʪʨʠʮʘʣʳץ 

ʈʅפ-ʜʘ cap ײץʨʳʣʳʤʳ ʤʝʥ poly(ɸ) ײץʡʨʳסʳ ʞʦץ, ʦʥʳש ʦʨʥʳʥʘ 3'-NTP-ʜʝ ץʘץʧʘץʪʘʥ ʪᴅʫʝʣʩʽʟ 
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ʪʨʘʥʩʣʷʮʠʷʣʳץ ʢװʰʝʡʪʢʽʰ (3 ' CITE) ץʳʟʤʝʪʽʥ ʘʪץʘʨʘʪʳʥ ʘʡʤʘץ ʙʘʨ. 3'CITE ײץʨʘʤʳʥʜʘ 400 

ʥʫʢʣʝʦʪʠʜʪʝʥ ʪײʨʘʪʳʥ ץʘʪʘʨʳʥʘʥ װʰ ʘʡʤʘץ (RIII, R3.5 ʞᴅʥʝ RIV) ʙʘʨ. ʄʘʪʨʠʮʘʣʳץ ʈʅפ-ʥʳ in 

vivo ʪʠʽʤʜʽ ʪʨʘʥʩʣʷʮʠʷʣʘʫ ʩʠʛʥʘʣʜʳ ʙʝʨʫ װʰʽʥ 5'-3' ʈʅפ-ʈʅפ ᴅʨʝʢʝʪʪʝʩʫʽʥ ץʘʞʝʪ ʝʪʝʜʽ. ᴆʟʘʨʘ 

ᴅʨʝʢʝʪʪʝʩʫʜʽש ʜᴅʣ ʦʩʳʥʜʘʡ ʪװʨʽ ʩʫʙʛʝʥʦʤʜʳץ ʤʈʅפ-ʜʘ ʦʣʘʨʜʳ5 ש' - ʘʫʜʘʨʳʣʤʘסʘʥ ʪʽʟʙʝʛʽ ʤʝʥ 3 ' 

CITE ʘʨʘʩʳʥʜʘ ʞװʨʝʜʽ. 5'-3' ʈʅפ-ʈʅפ ᴅʨʝʢʝʪʪʝʩʫʽʥʽש ʙײʣ ʪװʨʽ Tombusvirus ʪʫʳʩʳʥʳש ʙʘʨʣʳץ 

ʞʝʨʽʥʜʝ ʩʘץʪʘʣʘʜʳ [18]. P33 ʞᴅʥʝ P92 ʘץʫʳʟʜʘʨʳ ʩᴅʡʢʝʩ ʛʝʥʜʝʨʤʝʥ ʢʦʜʪʘʣʘʜʳ, ʛʝʥʦʤʜʳץ ʈʅפ-

ʤʝʥ ʘʫʜʘʨʳʣʘʜʳ ʞᴅʥʝ ʚʠʨʫʩʪʳץ ʛʝʥʦʤʥʳש ʪʨʘʥʩʢʨʠʧʮʠʷʩʳ ʤʝʥ ʨʝʧʣʠʢʘʮʠʷʩʳʥʘ ʞʘʫʘʧ ʙʝʨʝʜʽ. 

ʈ41 ʛʝʥʽ 41 ʢʜʘ ʚʠʨʫʩʪʳץ ʢʘʧʩʠʜ ʘץʫʳʟʳ ʢʦʜʪʘʡʜʳ, ʦʣ ʪʦʣʳץ ʚʠʨʠʦʥʥʳש ʪװʟʽʣʫʽʥʝ ץʘʞʝʪ ʞᴅʥʝ 

ʭʦʩʪʪʘסʳ ʚʠʨʫʩʪʳץ ʙᴇʣʰʝʢʪʝʨʜʽץ שʦʟסʘʣʳʩʳʥʘ ץʘʪʳʩʘʜʳ [19]. ʈ22 ʛʝʥʽ 22 ʢʜʘ ʨ22 ʪʘʩʳʤʘʣʜʘʫ 

ʘץʫʳʟʳʥ ʢʦʜʪʘʡʜʳ, ʦʣ ʭʦʩʪʪʘסʳ TBSV-ʥʳש ʞʘʩʫʰʘʜʘʥ ʞʘʩʫʰʘסʘ ץʦʟסʘʣʳʩʳ װʰʽʥ ץʘʞʝʪ [20]. ʈ22 

ʘץʫʳʟʳʥʳש ʩʠʥʪʝʟʽ ʩʫʙʛʝʥʦʤʜʳץ (sg)RNA2 ʪʨʘʥʩʣʷʮʠʷʩʳ ʢʝʟʽʥʜʝ ʞװʨʝʜʽ. ɺʠʨʫʩ ᴇʩʽʤʜʽʢʢʝ ʝʥʛʝʥ 

ʞʝʨʜʝʥ ʭʦʩʪʪʳ ʩᴅʪʪʽ ʞץײʪʳʨʫ װʰʽʥ ʨʠʙʦʥʫʢʣʝʦʧʨʦʪʝʠʜʪʝʨ ʢʝʰʝʥʽ ʞʘʩʫʰʘʜʘʥ ʞʘʩʫʰʘסʘ 

ʧʣʘʟʤʦʜʝʩʤʘʪʘʣʘʨ (ʞʘʩʫʰʘʣʘʨʜʳ ʙʘʡʣʘʥʳʩʪʳʨʘʪʳʥ ײʩʘץ ʪʝʩʽʢʪʝʨ) ʘʨץʳʣʳ ץʦʟסʘʣʘʜʳ [21]. 

 שʨʳʣʳʤʳʥ ᴇʟʛʝʨʪʝʪʽʥ ʞᴅʥʝ ʚʠʨʫʩʪʳײץ שʳʪʪʘ ᴇʩʽʤʜʽʢ ʚʠʨʫʩʪʘʨʳ ʧʣʘʟʤʦʜʝʩʤʘʪʘʣʘʨʜʳץʘʟʽʨʛʽ ʫʘפ

ʞʘʩʫʰʘʜʘʥ ʞʘʩʫʰʘסʘ ᴇʪʫʽʥʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʪʘʩʳʤʘʣʜʘʫʰʳ ʘץʫʳʟʜʘʨʜʳ ʰʳסʘʨʘʪʳʥʳ ʙʝʣʛʽʣʽ 

[22, 23, 24]. ʈ19 ʛʝʥʽ ʚʠʨʫʩץʘ ץʘʨʩʳ ʈʅפ ʠʥʪʝʨʬʝʨʝʥʮʠʷʩʳʥ ʙʣʦʢʪʘʫסʘ ʞʘʫʘʧ ʙʝʨʝʪʽʥ 19 ʢʜʘ 

ʥʫʢʣʝʘʟʘ ʩʫʧʨʝʩʩʦʨʳ ʘץʫʳʟʳʥ ʢʦʜʪʘʡʜʳ. ʈ19 ʘץʫʳʟʳ ʩʫʙʛʝʥʦʤʜʳץ ʈʅ2-פʥʳ ʪʨʘʥʩʣʷʮʠʷ ʢʝʟʽʥʜʝ 

ʈ22 ʘץʫʳʟʳ ʩʠʷץʪʳ ʩʠʥʪʝʟʜʝʣʝʜʽ, ʙʽʨʘץ ʞʦסʘʨʳʜʘ ʘʪʘʣסʘʥ ʘץʫʳʟʜʘʨʜʳש ʦץʫ ʰʝשʙʝʨʣʝʨʽ ᴅʨʪװʨʣʽ 

[25]. 

ɾײʤʳʩʪʳש ʤʘץʩʘʪʳ ï ʢʘʧʩʠʜ ʘץʫʳʟʳ ʞᴅʥʝ ʚʠʨʫʩץʘ ץʘʨʩʳ ʥʫʢʣʝʘʟʘ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʙʘʩʘʪʳʥ 

ʘץʫʳʟ - ʈ19 ʛʝʥʜʝʨʽʥ ʽʰʽʥʘʨʘ ʞᴅʥʝ ʪʦʣʳץ ʞʦʶ ʘʨץʳʣʳ ʠʥʬʝʢʮʠʷסʘ ᴅʨʪװʨʣʽ ʩʝʟʽʤʪʘʣʜʳסʳ ʙʘʨ ʘʣץʘ 

ʪץײʳʤʜʘʩ ᴇʩʽʤʜʽʢʪʝʨʜʝʛʽ TBSV ʚʠʨʫʩʳʥʳש ʵʢʦʣʦʛʠʷʩʳʥ ʤʦʣʝʢʫʣʘʣʳץ-ʛʝʥʝʪʠʢʘʣʳץ ʞᴅʥʝ 

ʦʨʛʘʥʠʟʤ ʜʝשʛʝʡʽʥʜʝ ʟʝʨʪʪʝʫ. ʉʦʥʜʘʡ-ʘץ, ᴇʩʽʤʜʽʢʪʝʛʽ ʚʠʨʫʩʪʳץ שʦʨסʘʥʳʩ ʤʝʭʘʥʠʟʤʽʥ ʽʰʽʥʘʨʘ 

ʤʦʜʝʣʴʜʝʫ. 

ʄʘʪʝʨʠʘʣʜʘʨ ʞᴅʥʝ ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ. ᴆʩʽʤʜʽʢ ʤʘʪʝʨʠʘʣʳʥ ᴇʩʽʨʫ. N. benthamiana 

ᴇʩʽʤʜʽʢʪʝʨʽʥ ײʟʘץ ʢװʥʜʽʟʛʽ ʞʘʨʳץʪʘ (16 ʩʘסʘʪ) ʞᴅʥʝ ץʳʩץʘ ץʘʨʘסשʳʣʳץʪʘ (8 ʩʘסʘʪ) ᴇʩʽʨʽʣʜʽ. 

ʉʘʣʳʩʪʳʨʤʘʣʳ ʳʣסʘʣʜʳʣʳ75-80% ץ ʜʝשʛʝʡʽʥʜʝ ʩʘץʪʘʣʜʳ. ᴆʩʽʤʜʽʢʪʝʨʜʽש ᴇʩʫʽ ʢʝʟʽʥʜʝ 

ʪʝʤʧʝʨʘʪʫʨʘ 20Üʉ-ʪʘʥ 27Üʉ-ץʘ ʜʝʡʽʥ ʘʫʳʪץʳʜʳ.  

ʈʅפ-ʥʳ TBSV ʪʨʘʥʩʢʨʠʧʪʪʝʨʽʤʝʥ ʞᴅʥʝ ʦʥʳש ʪʫʳʥʜʳ ʤʫʪʘʥʪʪʘʨʳʤʝʥ ʠʥʦʢʫʣʷʮʠʷʣʘʫ. 

TBSV ʤʫʪʘʥʪʪʘʨʳʥʳש ʈʅפ ʪʨʘʥʩʢʨʠʧʪʪʝʨʽ ʙʘʨ ᴇʩʽʤʜʽʢʪʝʨʜʽ ʠʥʦʢʫʣʷʮʠʷʣʘʫ ʢʝʣʝʩʽʜʝʡ ʞװʨʛʽʟʽʣʜʽ: 

100 ʤʢʛ/ʤʣ ʈʅפ ʪʨʘʥʩʢʨʠʧʪʪʝʨʽ (30 ʤʤ K2HPO4, ʨʥ-9,2; 50 ʤʤ - ʛʣʠʮʠʥ; 1% ʙʝʥʪʦʥʠʪ 1% ʮʝʣʠʪ) 

ʝʨʽʪʽʥʜʽʤʝʥ ʩײʡʳʣʪʳʣʜʳ ʞᴅʥʝ ʤʝʭʘʥʠʢʘʣʳץ ʪװʨʜʝ 25 ʤʢʣ ʝʨʽʪʽʥʜʽʥʽ 35 ʢװʥʜʽʢ Nicotiana 

benthamiana ᴇʩʽʤʜʽʢʪʝʨʜʽװ שʰ ʞʘʧʳʨʘסʳʥʘ ʞʘסʳʣʜʳ. ʉʦʜʘʥ ʢʝʡʽʥ ᴇʩʽʤʜʽʢʪʝʨ ʧʣʘʩʪʠʢ ץʦʨʘʧץʘ 

ʩʘʣʳʥʳʧ, ʜʳʤץʳʣ ʩװʟʛʽ ץʘסʘʟʳʤʝʥ ʞʘʙʳʣʜʳ. GFP ʤʫʪʘʥʪʪʳ TBSV ʈʅפ ʪʨʘʥʩʢʨʠʧʪʪʝʨʽʤʝʥ 

ʝʛʽʣʛʝʥ ᴇʩʽʤʜʽʢʪʝʨ ʢװʥ ʩʘʡʳʥ ʫʣʴʪʨʘʢװʣʛʽʥ ʰʘʤʥʳש ʘʩʪʳʥʜʘ ʙʘץʳʣʘʥʳʧ, ʩʫʨʝʪʢʝ ʪװʩʽʨʽʣʜʽ. 

ɺʝʩʪʝʨʥ-ʙʣʦʪʪʠʥʛ. ɸץʫʳʟʜʘʨʜʳ ʧʦʣʠʘʢʨʠʣʘʤʠʜʪʽ ʛʝʣʴʜʝʥ ʮʝʣʣʶʣʦʟʘ ʤʝʤʙʨʘʥʘʩʳʥʘ 

ʘʫʳʩʪʳʨʫ. ɸʢʨʠʣʘʤʠʜʪʽ ʛʝʣʴ ʦʥʜʘסʳ ʘץʫʳʟʜʘʨʜʳש ʵʣʝʢʪʨʦʬʦʨʝʟʽʥʝʥ ʢʝʡʽʥ ʵʢʩʪʨʘʢʮʠʷʣʘʥʳʧ, 

ʮʝʣʣʶʣʦʟʘ ʤʝʤʙʨʘʥʘʩʳ ʙʘʨ ʩʵʥʜʚʠʯ ץʳʩץʳʰʳʥʘ ʩʘʣʳʥʳʧ, ʩʦʜʘʥ ʢʝʡʽʥ ʪʨʘʥʩʙʣʦʪʪʝʨʛʝ ʩʘʣʳʥʳʧ, 

ʘʣʜʳʥ ʘʣʘ ʩʘʣץʳʥʜʘʪʳʣסʘʥ ʪʘʩʳʤʘʣʜʘʫ ʙʫʬʝʨʽʤʝʥ ʪʦʣʪʳʨʳʣʜʳ. ɸץʫʳʟʜʳש ʪʘʩʳʤʘʣʜʘʥʫʳ  

250 mA ʪʦʢ ʢװʰʽʤʝʥ 90 ʤʠʥʫʪ ʽʰʽʥʜʝ ʞװʨʜʽ. 

ɻʠʙʩʦʥ ײץʨʘʩʪʳʨʫʳ. ɻʠʙʩʦʥʜʳ ײץʨʘʩʪʳʨʫ װʰʽʥ New England Biolab ʢʦʤʧʘʥʠʷʩʳʥʳש 

Gibson assembly ʢʣʦʥʜʘʫ ʞʠʥʘסʳʥ (NEB #M5510) ʞᴅʥʝ ʦʣʘʨʜʳש ʥʝʛʽʟʛʽ ץʦʩʧʘʩʳʥ (10 uL), ʩʫʜʳ 

(10 uL) 75 ʥʛ ʢʽʨʽʩʪʽʨʫ ʞᴅʥʝ ʚʝʢʪʦʨ ץʦʣʜʘʥʳʣʜʳ. פʦʩʧʘ 50C ʪʝʤʧʝʨʘʪʫʨʘʜʘ 50 ʤʠʥʫʪ 

ʠʥʢʫʙʘʮʠʷʣʘʥʜʳ, ʩʦʜʘʥ ʢʝʡʽʥ -20ÁC ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʠʥʢʫʙʘʮʠʷʣʘʥʜʳ. ɻʠʙʩʦʥ ʞʠʥʘסʳ TBSV 

ʚʝʢʪʦʨʳʥʘ GFP ʛʝʥʽʥ ʝʥʛʽʟʫ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʜʳ. 

ʅᴅʪʠʞʝʣʝʨ ʞᴅʥʝ ʦʣʘʨʜʳ ʪʘʣץʳʣʘʫ. GFP ʨʝʧʦʨʪʝʨʳʥʳש ʛʝʥʽ ʫʣʴʪʨʘʢװʣʛʽʥ ʩᴅʫʣʝʣʝʨʜʽש 

ʢᴇʤʝʛʽʤʝʥ ʚʠʨʫʩʪʘʨʜʳש ʪʘʨʘʣʫʳʥ ʚʠʟʫʘʣʜʳ ʪװʨʜʝ ʢᴇʨʩʝʪʫ װʰʽʥ TBSV-wt ʙʘʩʪʘʧץʳ ײץʨʳʣʳʤʳʥʘ 

ʝʥʛʽʟʽʣʜʽ. GFP ʨʝʧʦʨʪʝʨ ʛʝʥʽ ʢʘʧʩʠʜ ʘץʫʳʟʳ ʛʝʥʽʥ ʽʰʽʥʘʨʘ ʠʥʘʢʪʠʚʘʮʠʷʣʘʫ װʰʽʥ ɻʠʙʩʦʥ ʞʠʥʘסʳʥ 

(ʩʫʨʝʪ 1) ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʢʘʧʩʠʜ ʘץʫʳʟʳʥ ʙʘʩʪʘʧץʳ ʘʥʳץʪʘʫסʘ ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ. ɸʣʳʥסʘʥ 

ʢʦʥʩʪʨʫʢʮʠʷ TBSV-GFP ʜʝʧ ʘʪʘʣʜʳ. 

TBSV-GFP ײץʨʳʣʳʤʳʥʘʥ ʢʘʧʩʠʜ ʘץʫʳʟʳ ʛʝʥʽʥ ʞʦʶ. TBSV ʞץײʪʳʨʫ ʧʨʦʮʝʩʽʥʽש 

ʜʘʤʫʳʥʜʘסʳ ʢʘʧʩʠʜ ʘץʫʳʟʳʥʳש ʨᴇʣʽʥ ʟʝʨʪʪʝʫ װʰʽʥ GFP ʨʝʧʦʨʪʝʨ ʛʝʥʽ ʙʘʨ TBSV_GFPȹCP 

 ʰʽʥװ ʘʥ ʥʫʢʣʝʦʪʠʜʪʝʨ ʪʽʟʙʝʛʽʥ ʘʣʫסʞʦʡʳʣ ץʫʳʟʳʥ ʢʦʜʪʘʡʪʳʥ ʪʦʣʳץʨʳʣʳʤʳʥ ʞᴅʥʝ ʢʘʧʩʠʜ ʘײץ

TBSV-GFP ײץʨʳʣʳʤʳʥʘʥ ʢʘʧʩʠʜ ʘץʫʳʟʳʥʳש ʩʝʛʤʝʥʪʽʥ ʪʦʣʳסʳʤʝʥ ʘʣʳʧ ʪʘʩʪʘʫ ʞʦʩʧʘʨʣʘʥʜʳ. 

ɹײʣ ײץʨʳʣʳʤ ʛʝʥʦʤʜʳץ ʞᴅʥʝ ʩʫʙʛʝʥʦʤʜʳץ ʈʅפ ʬʦʨʤʘʪʳʥʳץ שʳʩץʘʨʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 
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ʞʝʨʛʽʣʽʢʪʽ ʠʥʬʝʢʮʠʷʥʳש ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳסʳ ʤʝʥ ץʘʨץʳʥʜʳʣʳסʳʥʘ ʠʝ ʙʦʣʫʳ ʢʝʨʝʢ ʜʝʧ ʙʦʣʞʘʤ 

ʞʘʩʘʣʳʥʜʳ, ʙײʣ ʚʠʨʫʩʪʳץ ʤʈʅפ ʨʝʧʣʠʢʘʮʠʷʩʳʥʳש ʞʦסʘʨʳʣʘʫʳʥʘ ʞᴅʥʝ ʚʠʨʫʩʪʳץ ʘץʫʳʟ 

ʩʠʥʪʝʟʽʥʽש ʞʦסʘʨʳʣʘʫʳʥʘ ᴅʢʝʣʝʜʽ. ʂʘʧʩʠʜ ʚʠʨʫʩʳʥʳש ʘץʫʳʟʳʥ ʪʦʣʳסʳʤʝʥ ʞʦʶʜʳש ʘʣץʘ 

ʪץײʳʤʜʘʩʪʘʨʜʘ ʩᴅʡʢʝʩʽʥʰʝ TBSV ʠʥʬʝʢʮʠʷʩʳʥʘ ʞʦסʘʨʳ ʞᴅʥʝ ʪᴇʤʝʥ ʩʝʟʽʤʪʘʣʜʳץʧʝʥ 

ʝʨʝʢʰʝʣʝʥʝʪʽʥ N. benthamiana L. ᴇʩʽʤʜʽʢʪʝʨʽʥʝ ᴅʩʝʨʽʥ ʟʝʨʪʪʝʧ, ʪʘʣʜʘʫ ʞʦʩʧʘʨʣʘʥʜʳ. 

 

 
ʊʽʢʪᴇʨʪʙײʨʳʰʪʘʨ ʘץʫʳʟʜʘʨʜʳ ʢʦʜʪʘʡʪʳʥ ʛʝʥʜʝʨʜʽש ʘʰʳץ ʦץʫ ʰʝשʙʝʨʣʝʨʽʥ ʢᴇʨʩʝʪʝʜʽ: 

ʨʝʧʣʠʢʘʟʘʣʘʨ, ʈ33 ʞᴅʥʝ ʈ92; ʞʘʩʳʣ ʬʣʫʦʨʝʩʮʝʥʪʪʽ ʘץʫʳʟ, GFP; ʢʘʧʩʠʜ ʘץʫʳʟʳ, ʉʈ; ʪʘʩʳʤʘʣʜʘʫ 

ʘץʫʳʟʳ, ʈ22; ʥʫʢʣʝʘʟʘ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʙʘʩʘʪʳʥ ʘץʫʳʟ, ʈ19. 

 

ʉʫʨʝʪ 1 ï ɹʘʩʪʘʧץʳ TBSV-wt ʢʦʥʩʪʨʫʢʮʠʷʩʳʥʘʥ TBSV-GFP ʤʫʪʘʥʪʳʥ ᴇʥʜʽʨʫ ʩʭʝʤʘʩʳ 

 

ʂʘʧʩʠʜ ʘץʫʳʟʳ ʛʝʥʽʥʽש ʪʦʣʳץ ʞʦʡʳʣʫʳʤʝʥ GFP ʨʝʧʦʨʪʝʨ ʛʝʥʽʥʽײץ שʨʳʣʳʤʳʥ ʘʣʫ װʰʽʥ 

TBSV-GFP ʙʘʩʪʘʧץʳ ײץʨʳʣʳʤʳʥʘʥ ʚʠʨʫʩʪʳץ ʢʘʧʩʠʜ ʘץʫʳʟʳ ʛʝʥʽʥʽש ʘʫʜʘʨʳʣʘʪʳʥ ʪʽʟʙʝʛʽʥʽש 

 שʇʊʈ ʞᴅʥʝ ʦʥʳ שʙʦʣʤʘʫʳ ʫʯʘʩʢʝʥʽ שʫʳʟʳʥʳץʪʘʨʳ ʘʣʳʥʳʧ ʪʘʩʪʘʣʜʳ. ʂʘʧʩʠʜ ʘץʘʣʜʳץ

ʬʨʘʛʤʝʥʪʽʥʽײ שʟʳʥʜʳסʳʤʝʥ ʨʘʩʪʘʣʜʳ. 

ʂʘʧʩʠʜ ʘץʫʳʟʳ ʛʝʥʽʥ ʞʦʶ ʢʝʣʝʩʽʜʝʡ ʞװʨʛʽʟʽʣʜʽ. ʉʘʡʪץʘ ʙʘסʳʪʪʘʣסʘʥ ʤʫʪʘʛʝʥʝʟ ʘʨץʳʣʳ 

ʢʘʧʜʩʠʜ ʘץʫʳʟʳ ʛʝʥʽʥʽש ʢʦʜʪʘʫ ץʘʣʜʳץʪʘʨʳʥʳש ʙʘʩʳʥʜʘ ʞᴅʥʝ ʩʦשʳʥʜʘ TBSV-GFP 

 ʳʣʳ ʘʣʳʥʳʧץʣ ʫʯʘʩʢʝ ʰʝʢʪʝʫ ʘʨײʨʳʣʜʳ. ʉʦʜʘʥ ʢʝʡʽʥ ʙײץ ʨʳʣʳʤʳʥʜʘ BglII ʰʝʢʪʝʫ ʦʨʳʥʜʘʨʳײץ

ʪʘʩʪʘʣʜʳ ʞᴅʥʝ ʧʣʘʟʤʠʜʘʥʳש ʙʦʩ ײʰʪʘʨʳ T4 ʣʠʛʘʟʘʩʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʳʣʜʳ (ʩʫʨʝʪ 2). 

 

 
ʉʫʨʝʪ 2 ï TBSV-GFP ʢʦʥʩʪʨʫʢʮʠʷʩʳʥʘʥ TBSV_GFPȹCP ʤʫʪʘʥʪʳʥ ᴇʥʜʽʨʫ ʩʭʝʤʘʩʳ 
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ʂʘʧʩʠʜ ʘץʫʳʟʳʥʳש ʙʦʣʤʘʫʳ ʞʘשʘʜʘʥ ʘʣʳʥסʘʥ TBSV_GFPȹCP ʢʦʥʩʪʨʫʢʮʠʷʩʳʥʘʥ, ʞʘʙʘʡʳ 

ʪʠʧʪʝʛʽ TBSV-wt ʚʠʨʫʩʳʥʘʥ ʞᴅʥʝ ʙʘʩʪʘʧץʳ TBSV-GFP ʢʦʥʩʪʨʫʢʮʠʷʩʳʥʘʥ ʈʅפ 

ʪʨʘʥʩʢʨʠʧʪʪʝʨʽʤʝʥ ʝʛʽʣʛʝʥ ʞʘʧʳʨʘץʪʘʨʜʘ ɺʝʩʪʝʨʥ ʙʣʦʪʪʠʥʛ (ʢʘʧʩʠʜ ʘץʫʳʟʳʥʘ ץʘʨʩʳ 

ʘʥʪʠʜʝʥʝʣʝʨʤʝʥ) ᴅʜʽʩʽʤʝʥ ʨʘʩʪʘʣʜʳ (ʩʫʨʝʪ 3). ɺʝʩʪʝʨʥ ʙʣʦʪʪʠʥʛʢʝ ʘʨʥʘʣסʘʥ ᴇʩʽʤʜʽʢ ʤʘʪʝʨʠʘʣʳ 

ʞʦסʘʨʳʜʘ ʘʪʘʣסʘʥ ʪʨʘʥʩʢʨʠʧʪʪʝʨʽ ʙʘʨ ʞʘʧʳʨʘץʪʘʨʜʳ ʠʥʦʢʫʣʷʮʠʷʣʘʫʜʘʥ ʢʝʡʽʥʛʽ 4-ʰʽ ʢװʥʽ 

ʘʣʳʥʜʳ. 

 

 
 

ʉʫʨʝʪ 3 ï TBSV-GFP ʞᴅʥʝ TBSV_GFPȹCP ʚʠʨʫʩʪʳײץ ץʨʳʣʳʤʜʘʨʳʥʳש ʈʅפ 

ʪʨʘʥʩʢʨʠʧʪʪʝʨʽʤʝʥ ʝʛʽʣʛʝʥ Nicotiana benthamiana L. ʞʘʧʳʨʘץʪʘʨʳʥʜʘ ʈ19 ʚʠʨʫʩʪʳץ ʘץʫʳʟʳʥʳש 

ʙʦʣʫʳʥʘ ʘʨʥʘʣסʘʥ ʚʝʩʪʝʨʥ ʙʣʦʪʪʠʥʛ 

 

3-ʰʽ ʩʫʨʝʪʪʝ ʞʘשʘʜʘʥ ʘʣʳʥסʘʥ TBSV_GFPȹCP ʢʦʥʩʪʨʫʢʮʠʷʩʳ ʘʫʜʘʨʳʣʘʪʳʥ ʢʘʧʩʠʜ 

ʘץʫʳʟʳ ʛʝʥʜʝʨʽʥʽש ʪʽʟʙʝʛʽʥʽש ʞʦץʪʳסʳʥʳש ʙʽʨ ʜᴅʣʝʣʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʢʘʧʩʠʜ 

ʘץʫʳʟʳ ʛʝʥʽʥʽש ʙʦʣʤʘʫʳ PUC119TBSV_GFPȹCP ʧʣʘʟʤʠʜʘʩʳʥʳש ʤʘץʩʘʪʪʳ ʦʨʥʳʥʜʘ 

ʥʫʢʣʝʦʪʠʜʪʝʨ ʪʽʟʙʝʛʽʥ ʘʥʳץʪʘʫ ʘʨץʳʣʳ ʨʘʩʪʘʣʜʳ. 

TBSV-GFP ʞᴅʥʝ TBSV_GFPȹCP ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʳʥʳש ʞץײʧʘʣʳʣʳסʳʥ ʩʘʣʳʩʪʳʨʫ װʰʽʥ 

Nicotiana benthamiana L., ʤʦʜʝʣʴʜʽʢ ᴇʩʽʤʜʽʛʽʥ ʞʘשʘʜʘʥ ʘʣʳʥסʘʥ TBSV_GFPȹCP ʤʫʪʘʥʪʳʥʳש 

ʈʅפ ʪʨʘʥʩʢʨʠʧʮʠʷʣʘʨʳʤʝʥ ʝʛʽʧ, ʢʘʧʩʠʜ ʘץʫʳʟʳ ʛʝʥʽʥʽש ʘʫʜʘʨʳʣʘʪʳʥ ʪʽʟʙʝʛʽʥ ʞᴅʥʝ ʙʘʩʪʘʧץʳ 

TBSV-GFP ʤʫʪʘʥʪʳ ʪʦʣʳץ ʞʦʡʳʣʜʳ (ʩʫʨʝʪ 4). 

 

 
ʉʫʨʝʪ 4 ï ɺʠʨʫʩʪʳץ ʤʫʪʘʥʪʪʘʨʜʳש ʈʅפ ʪʨʘʥʩʢʨʠʧʪʪʝʨʽʤʝʥ ʠʥʦʢʫʣʷʮʠʷʜʘʥ Nicotiana 

benthamiana L. ᴇʩʽʤʜʽʢʪʝʨʽ (ʩʦʣ ʞʘץʪʘ - TBSV-GFP; ʦש ʞʘץʪʘ TBSV_GFPȹCP) 

 

ɺʘʢʮʠʥʘʮʠʷʜʘʥ ʢʝʡʽʥʛʽ װʰʽʥʰʽ ʢװʥʽ TBSV-GFP-ʧʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ TBSV_GFPȹCP 

ʞץײʪʳʨʫ ץʘʙʽʣʝʪʽʥ ʢᴇʨʩʝʪʫ ʤʘץʩʘʪʳʥʜʘ Nicotiana benthamiana L. װʣʛʽ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʝʛʽʣʛʝʥ 
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ʞʘʧʳʨʘץʪʘʨʳʥʜʘ P19 ʘץʫʳʟʳʥʳש ʙʦʣʫʳʥ ʘʥʳץʪʘʫ װʰʽʥ ʚʝʩʪʝʨʥ ʙʣʦʪʪʠʥʛץʘ ʘʨʥʘʧ, ʞץײʪʳʨסʘʥ 

ʤʘʪʝʨʠʘʣʜʘʥ ʩʳʥʘʤʘ ʘʣʳʥʜʳ (ʩʫʨʝʪ 5). 

 

 
 

ʉʫʨʝʪ 5 ï ɺʠʨʫʩʪʳץ ʤʫʪʘʥʪʪʘʨʜʳש ʈʅפ ʪʨʘʥʩʢʨʠʧʪʪʝʨʽʥʽש ᴅʩʝʨʽʥʝʥ ʠʥʦʢʫʣʷʮʠʷʜʘʥ 2, 3 ʞᴅʥʝ  

5 ʢװʥʥʝʥ ʢʝʡʽʥ (dpi) GFP ʘץʫʳʟʳʥʳש ʵʢʩʧʨʝʩʩʠʷʩʳ: TBSV-GFP ʞᴅʥʝ TBSV_GFPȹCP (Nicotiana 

benthamiana L.) 

 

TBSV-GFP ʞᴅʥʝ TBSV_GFPȹCP ʤʫʪʘʥʪʪʘʨʳʥ ʩʘʣʳʩʪʳʨʫ װʰʽʥ ʞʦסʘʨʳʜʘ ʘʪʘʣסʘʥ 

ʤʫʪʘʥʪʪʘʨʜʘʥ ʘʣʳʥסʘʥ Nicotiana benthamiana L. - RNAi ʪʨʘʥʩʢʨʠʧʪʪʝʨʽʥʽש ʞʘʧʳʨʘץʪʘʨʳʥʜʘ P19 

ʘץʫʳʟʳʥʳש ʙʦʣʫʳʥ ʘʥʳץʪʘʫ װʰʽʥ ɺʝʩʪʝʨʥ ʙʣʦʪʪʠʥʛ ʞʘʩʘʣʜʳ (ʩʫʨʝʪ 6). ɹײʣ ʢᴇʨʩʝʪʢʽʰ ᴇʩʽʤʜʽʢ 

ʞʘʧʳʨʘץʪʘʨʳʥʜʘ ʈ19 ʘץʫʳʟʳʥʳש ʙʦʣʫʳʥ ʙʠʦʭʠʤʠʷʣʳץ ʨʘʩʪʘʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʛʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ, TBSV_GFPȹCP ʢʦʥʩʪʨʫʢʮʠʷʩʳʥʜʘ ʘʫʜʘʨʳʣʘʪʳʥ 

ʢʘʧʩʠʜ ʘץʫʳʟʜʘʨʬ ʪʽʟʙʝʛʽʥʽש ʙʦʣʤʘʫʳ ʬʫʥʢʮʠʦʥʘʣʜʳ ʚʠʨʫʩʪʳץ ʘץʫʳʟʜʘʨʜʳש ʠʥʦʢʫʣʷʮʠʷʣʘʥסʘʥ 

ᴇʩʽʤʜʽʢʪʝʨʜʽש ʞʘʧʳʨʘץʪʘʨʳʥʜʘ ʪʝʟʽʨʝʢ ʞᴅʥʝ ץʘʨץʳʥʜʳ ʞʠʥʘʣʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ ʜʝʧ 

ʙʦʣʞʘʫסʘ ʙʦʣʘʜʳ. ɹײʣ ʤװʤʢʽʥʜʽʢ ʚʠʨʫʩʪʳש ʛʝʥʦʤʜʳץ ʞᴅʥʝ ʩʫʙʛʝʥʦʤʜʳץ ʈʅפ ʨʝʧʣʠʢʘʮʠʷʩʳʥʳש 

ʞʳʣʜʘʤʜʳסʳʥʳש ʞʦסʘʨʳʣʘʫʳʥʘ, ʩʦʥʜʘʡ-ʘץ ʚʠʨʫʩʪʳץ ʤʈʅפ ʬʦʨʤʘʪʳʥʳץ שʳʩץʘʨʫʳʥʘ ʞᴅʥʝ 

ʞʘʩʫʰʘʣʳץ ʘʫʜʘʨʤʘ ʘʧʧʘʨʘʪʳʥʳש ʰʳסʘʨʳʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʚʠʨʫʩʪʳץ ʘץʫʳʟʜʘʨʜʳש 

ʪʨʘʥʩʣʷʮʠʷ ʞʳʣʜʘʤʜʳסʳʥʳש ʞʦסʘʨʳʣʘʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʢʘʧʩʠʜ ʘץʫʳʟʳʥʳש ʪʨʘʥʩʣʷʮʠʷʩʳʥʘʥ 

ʪʫʳʥʜʘʫʳ ʤװʤʢʽʥ. 

 

 
1 ï TBSV-GFP; 2 ï TBSV_GFPȹCP; M ï ʤʦʣʝʢʫʣʘʣʳץ ʩʘʣʤʘץ ʤʘʨʢʝʨʽ. 

 

ʉʫʨʝʪ 6 ï ʀʥʦʢʫʣʷʮʠʷʣʘʥסʘʥ Nicotiana benthamiana L. ᴇʩʽʤʜʽʢʪʝʨʜʽש ʞʘʧʳʨʘץʪʘʨʳʥʜʘ ʈ19 

ʚʠʨʫʩʪʳץ ʘץʫʳʟʳʥʳש ʙʦʣʫʳʥʘ ʘʨʥʘʣסʘʥ ʚʝʩʪʝʨʥ ʙʣʦʪʪʠʥʛ 
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ɾʘʙʘʡʳ ʪʠʧʪʝʛʽ ʚʠʨʫʩʪʳ (TBSV-wt) ʞץײʪʳʨʫʜʘʥ ʘʡʳʨʤʘʰʳʣʳסʳ, TBSV-GFP ʞᴅʥʝ 

TBSV_GFPȹCP ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʳʥʘʥ ʈʅפ ʪʨʘʥʩʢʨʠʧʪʪʝʨʽ ʙʘʨ Nicotiana benthamiana L. 

ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʞʘʧʳʨʘץʪʘʨʳʥ ʠʥʦʢʫʣʷʮʠʷʣʘʫʜʘʥ ʢʝʡʽʥ ʠʥʬʝʢʮʠʷ ʪʦʣʳץ ʞװʡʝʣʽ ʪװʨʜʝ 

ʪʘʨʘʣʤʘʡʜʳ, ʙײʣ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪʦʣʳץ ץʘʣʧʳʥʘ ʢʝʣʫʽʥʝ ᴅʢʝʣʝʜʽ (ʩʫʨʝʪ 7). ɹײʣ ʥᴅʪʠʞʝ ʢʘʧʩʠʜ 

ʘץʫʳʟʳ ʛʝʥʽʥʽש ʪʦʣʳץ ʝʤʝʩʪʽʛʽʥʽש (TBSV-GFP ʢʦʥʩʪʨʫʢʮʠʷʩʳʥʜʘ) ʥʝʤʝʩʝ ʦʥʳש ʪʦʣʳץ 

ʙʦʣʤʘʫʳʥʳש (TBSV_GFPȹCP ʢʦʥʩʪʨʫʢʮʠʷʩʳʥʜʘ) ʩʘʣʜʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʜʝʨʝʢʪʝʨ ʈ19 

ʈʅפ ʠʥʪʝʨʬʝʨʝʥʮʠʷʩʳʥ ʙʘʩʘʪʳʥ ʘץʫʳʟʜʳש ʵʢʩʧʨʝʩʩʠʷʩʳ ץʘʣʳʧʪʳ ʙʦʣסʘʥ ʢʝʟʜʝ ʠʥʬʝʢʮʠʷ 

ᴇʩʽʤʜʽʢ ʘʨץʳʣʳ ʪʘʨʘʣʤʘʡʪʳʥʳʥ, ʦʩʳʣʘʡʰʘ ᴇʩʽʤʜʽʢʪʽץ שʘʣʳʧʪʳ ʞᴅʥʝ ʪʦʣʳץ ʜʘʤʫʳʥʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ʆʩʳʣʘʡʰʘ, ʢʣʦʥʜʘʣסʘʥ ʤʫʪʘʥʪʪʳ TBSV-GFP ʚʠʨʫʩʳʥʘʥ ʢʘʧʩʠʜ ʘץʫʳʟʳʥ ʢʦʜʪʘʡʪʳʥ 

ʥʫʢʣʝʦʪʠʜʪʝʨ ʪʽʟʙʝʛʽ ʞʦץ TBSV_GFPȹCP ʞʦʶ ʥײʩץʘʩʳ ʘʣʳʥʜʳ. ɿʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, GFP-

ʤʫʪʘʥʪʪʳ TBSV_GFPȹCP-ʜʝ ʢʘʧʩʠʜ ʘץʫʳʟʳ ʛʝʥʽʥʽש ʙʦʣʤʘʫʳ ʪʠʽʩʪʽ RNAi ʪʨʘʥʩʢʨʠʧʪʪʝʨʽʥ 

ʞץײʪʳʨסʘʥ ʠʥʦʢʫʣʷʮʠʷʣʘʥסʘʥ ʞʘʧʳʨʘץʪʘʨʜʘ ʠʥʬʝʢʮʠʷʥʳץ שʘʨץʳʥʜʳʣʳסʳ ʤʝʥ ʞʳʣʜʘʤʜʳסʳʥʘ 

ʦש ᴅʩʝʨ ʝʪʝʜʽ.  

 

 
ɸ ï ɾʘʙʘʡʳ ʪʠʧʪʝʛʽ TVSV-wt ʚʠʨʫʩʳʥ ʞץײʪʳʨסʘʥ; ɺ ï TBSV-GFP ײץʨʳʣʳʤʳʥʳש ʈʅפ 

ʪʨʘʥʩʢʨʠʧʪʽʤʝʥ ʠʥʦʢʫʣʷʮʠʷʣʘʥסʘʥ; ʉ ï TBSV_GFPȹCP ײץʨʳʣʳʤʳʥʳש ʈʅפ ʪʨʘʥʩʢʨʠʧʪʽ. 

 

Cʫʨʝʪ 7 ï Nicotiana benthamiana L. ᴇʩʽʤʜʽʢʪʝʨʽʥ ʠʥʦʢʫʣʷʮʠʷʜʘʥ ʩʦ10 ש ʢװʥʥʝʥ ʢʝʡʽʥ 

ᴇʩʽʤʜʽʢʪʝʨʛʝ ᴅʩʝʨʽ 

 

TBSV_GFPȹCP ʤʫʪʘʥʪʪʳ GFP RNAi ʪʨʘʥʩʢʨʠʧʪʪʝʨʽʥʝʥ ʪʫʳʥʜʘסʘʥ ʠʥʬʝʢʮʠʷʥʳש 

ʞʳʣʜʘʤʜʳסʳ ʤʝʥ ץʘʨץʳʥʜʳʣʳסʳʥʘ ץʘʨʘʤʘʩʪʘʥ, ʦʣ ʞװʡʝʣʽʢ ʠʥʬʝʢʮʠʷʥʳ ʪʫʜʳʨʤʘʡʜʳ, ʢʘʧʩʠʜ 

ʘץʫʳʟʳʥʳש ʚʠʨʫʩʪʳש ᴇʩʽʤʜʽʢ ײʣʧʘʣʘʨʳ ʘʨץʳʣʳ ʞװʡʝʣʽ ʪʘʨʘʣʫʳʥʜʘסʳ ʨᴇʣʽʥ ʨʘʩʪʘʡʜʳ ʞᴅʥʝ ʙʘʩʘ 

ʢᴇʨʩʝʪʝʜʽ. 

 ʫʳʟʳ ᴇʩʽʤʜʽʢʪʝʨʜʽץʢʘʧʩʠʜ ʘ שʤʳʩʳʥʜʘ TBSV ʚʠʨʫʩʳʥʳײʘʥ ʟʝʨʪʪʝʫ ʞסʦʨʪrʳʥʜʳ. ɸʪʘʣפ

ʠʥʦʢʫʣʷʮʠʷʣʘʫ ʘʨץʳʣʳ ʞװʡʝʣʽ ʪװʨʜʝ ʞץײʪʳʨʫʜʘ ʰʝʰʫʰʽ ʨᴇʣ ʘʪץʘʨʘʪʳʥʳʥ ʢᴇʨʩʝʪʪʽ. ʂʘʧʩʠʜ 

ʘץʫʳʟʳ ʞʝʪʽʩʧʝʡʪʽʥ TBSV-GFP ʞᴅʥʝ TBSV_GFPȹCP ʰʪʘʤʤʜʘʨʳ ʘʡʪʘʨʣʳץʪʘʡ ʚʠʨʫʩʪʳץ 

ʩʠʤʧʪʦʧʘʪʦʣʦʛʠʷʥʳ ʢᴇʨʩʝʪʧʝʜʽ. TBSV_GFPȹCP ʤʫʪʘʥʪʳʥʳש ʞץײʪʳʨʫ ʞʳʣʜʘʤʜʳסʳʥʘ ʢʘʧʩʠʜ 

ʘץʫʳʟʳʥ ʢʦʜʪʘʫ ʪʽʟʙʝʛʽʥʽש ʙʦʣʤʘʫʳ ʦש ᴅʩʝʨ ʝʪʪʽ, ʙײʣ ʚʠʨʫʩʪʳץ ʛʝʥʦʤʜʳץ ʞᴅʥʝ ʩʫʙʛʝʥʦʤʜʳץ ʈʅפ 

ʨʝʧʣʠʢʘʮʠʷʩʳʥʳש ʞʳʣʜʘʤʜʳסʳʥʳש ʞʦסʘʨʳʣʘʫʳʥʘ ʞᴅʥʝ ʚʠʨʫʩʪʳץ ʘץʫʳʟʜʳש ʪʨʘʥʩʣʷʮʠʷ 

ʞʳʣʜʘʤʜʳסʳʥʘ ʞᴅʥʝ ʚʠʨʫʩʪʳש ʩʫʙʛʝʥʦʤʜʳץ ʞᴅʥʝ ʛʝʥʦʤʜʳץ ʈʅפ ʬʦʨʤʘʪʪʘʨʳʥʳץ שʳʩץʘʨʫʳ, 

ʩʦʥʜʘʡ-ʘץ ʦʥʳש ʛʝʥʽʥʽש ʙʦʣʤʘʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʨʠʙʦʩʦʤʘʣʘʨʜʘ ʢʘʧʩʠʜ ʘץʫʳʟʳʥ ʞʠʥʘʫ 

 ʘʥסʤʢʽʥ. RNAi ʪʨʘʥʩʢʨʠʧʪʪʝʨʽʥʝʥ ʪʫʳʥʜʘװʙʦʣʤʘʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʫʳ ʤ שʘʞʝʪʪʽʣʽʛʽʥʽץ

ʠʥʬʝʢʮʠʷʥʳש ʞʳʣʜʘʤʜʳסʳ ʤʝʥ ץʘʨץʳʥʜʳʣʳסʳʥʘ ץʘʨʘʤʘʩʪʘʥ, ʤʫʪʘʥʪʪʳ TBSV_GFPȹCP 

ʞװʡʝʣʽʢ ʠʥʬʝʢʮʠʷʥʳ ʪʫʜʳʨʤʘʡʜʳ, ʙײʣ ʢʘʧʩʠʜ ʘץʫʳʟʳʥʳש ʚʠʨʫʩʪʳש ᴇʩʽʤʜʽʢ ײʣʧʘʣʘʨʳʥʘ 

ʪʘʨʘʣʫʳʥʜʘסʳ ʨᴇʣʽʥ ʨʘʩʪʘʡʜʳ. ʈ19 ʘץʫʳʟʳ GFP ʘץʫʳʟʳʥʳש, ʜʝʤʝʢ, ʙʘʩץʘ ʚʠʨʫʩʪʳץ ʘץʫʳʟʜʘʨʜʳש 

ʞʠʥʘʣʫʳʥ ץʦʣʜʘʡʜʳ. 

 ʘʨʳסʳʣʳʤ ʞᴅʥʝ ʞʦנ ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ ʤʳʩʳײʘʥ ʟʝʨʪʪʝʫ ʞסʘʨʞʳʣʘʥʜʳʨʫ. ɸʪʘʣפ

ʙʽʣʽʤ ʤʠʥʠʩʪʨʣʽʛʽ נʳʣʳʤ ʢʦʤʠʪʝʪʽʥʽץ שʦʣʜʘʫʳʤʝʥ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ (ɾʊʅ BR21882269) 
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ʈɽɿʖʄɽ 

ʉʠʩʪʝʤʳ CRISPR/Cas ʩʪʘʣʠ ʩʘʤʦʡ ʧʦʧʫʣʷʨʥʦʡ ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʛʝʥʦʤʘ ʚ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʥʝʧʨʝʚʟʦʡʜʝʥʥʦʡ 

ʧʨʦʩʪʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʘʜʘʧʪʠʚʥʦʩʪʠ. ɺʠʨʫʩ ʢʫʩʪʠʩʪʦʡ ʢʘʨʣʠʢʦʚʦʩʪʠ ʪʦʤʘʪʘ 

(TBSV) ï ʦʯʝʥʴ ʩʪʘʙʠʣʴʥʳʡ (ʜʦʣʛʦʞʠʚʫʱʠʡ ʚ ʭʦʟʷʠʥʝ) ʚʠʨʫʩ ʩ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʧʨʠʨʦʜʥʳʭ 

ʭʦʟʷʝʚ, ʚʢʣʶʯʘʷ Nicotiana benthamiana L. ʆʥ ʧʝʨʝʜʘʝʪʩʷ ʯʝʨʝʟ ʧʦʯʚʫ ʠ ʣʝʛʢʦ ʧʝʨʝʥʦʩʠʪʩʷ ʚʦʜʦʡ. 

TBSV ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʪʨʘʥʩʛʝʥʦʚ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʛʝʥʦʤʘ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʩʦʨʪʦʚ, ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʭ ʢ ʘʙʠʦʪʠʯʝʩʢʠʤ ʠ ʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ, 

ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʚ ʥʝʤ ʙʝʣʢʘ p19, ʢʦʪʦʨʳʡ ʠʥʛʠʙʠʨʫʝʪ ʤʝʭʘʥʠʟʤ ʈʅʂ-ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʚ 

ʨʘʩʪʝʥʠʷʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʵʢʩʧʨʝʩʩʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʚʠʨʫʩʥʫʶ ʈʅʂ, ʥʦ ʠ 

ʙʦʣʴʰʠʥʩʪʚʦ ʜʨʫʛʠʭ ʪʨʘʥʩʛʝʥʦʚ. ʆʜʥʘʢʦ ʩʘʤ TBSV ʦʢʘʟʳʚʘʝʪ ʚʠʨʫʩʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʠʥʬʠʮʠʨʦʚʘʥʥʦʛʦ ʭʦʟʷʠʥʘ, ʯʪʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ. ɺ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʫʜʘʣʝʥʳ ʢʘʧʩʠʜʥʳʡ ʙʝʣʦʢ ʠʟ ʛʝʥʦʤʘ ʈʅʂ TBSV, ʯʪʦʙʳ 

ʫʤʝʥʴʰʠʪʴ ʝʛʦ ʚʠʨʫʣʝʥʪʥʦʩʪʴ, ʥʦ ʩʦʭʨʘʥʠʪʴ ʩʚʦʡʩʪʚʦ ʈʅʂ-ʠʥʪʝʨʬʝʨʝʥʮʠʠ. ɹʳʣʠ ʩʦʟʜʘʥʳ 

TBSV-GFP ʠ TBSV_GFPȹCP, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʨʦʣʠ ʢʘʧʩʠʜʥʦʛʦ ʙʝʣʢʘ 

ʠ ʵʬʬʝʢʪʘ ʝʛʦ ʫʜʘʣʝʥʠʷ. ʂʦʥʩʪʨʫʢʮʠʠ TBSV_GFPȹCP ʙʝʟ ʢʘʧʩʠʜʥʦʛʦ ʙʝʣʢʘ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʵʢʩʧʨʝʩʩʠʠ ʪʨʘʥʩʛʝʥʦʚ ʧʫʪʝʤ ʩʦʚʤʝʩʪʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʚ 

ʙʫʜʫʱʠʭ ʨʘʙʦʪʘʭ. 
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ʌʆʈʄʀʈʆɺɸʅʀɽ ʋʈʆɾɸʁʅʆʉʊʀ ɿɽʃɽʅʆʁ ʀ ʉʋʍʆʁ ʄɸʉʉʓ ʉʄɽʐɸʅʓʍ 

ʇʆʉɽɺʆɺ ʆɺʉɸ ʉ ʈɸʇʉʆʄ ʇʈʀ ʈɸɿʅʓʍ ʋʈʆɺʅʗʍ ɺʃɸɻʆʆɹɽʉʇɽʏʅʅʆʉʊʀ  

ɺ ʋʉʃʆɺʀʗʍ ʉʊɽʇʅʆʁ ɿʆʅʓ ʉɽɺɽʈʅʆɻʆ ʂɸɿɸʍʉʊɸʅɸ 

FORMATION OF THE PRODUCTIVITY OF GREEN AND DRY MASS OF MIXED CROPS 

OF OATS WITH RAPESEED AT DIFFERENT LEVELS OF MOISTURE SUPPLY IN THE 

CONDITIONS OF THE STEPPE ZONE OF NORTHERN KAZAKHSTAN  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʦʩʚʷʱʝʥʥʦʝ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʫʨʦʚʥʝʡ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ ʠ ʩʫʭʦʡ ʤʘʩʩʳ ʩʤʝʰʘʥʥʳʭ 

ʧʦʩʝʚʦʚ ʦʚʩʘ ʠ ʷʨʦʚʦʛʦ ʨʘʧʩʘ ʚ ʫʩʣʦʚʠʷʭ ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʳ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʩʥʦʚʥʦʡ 

ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʦʨʦʰʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 

ʧʦʣʫʯʝʥʠʶ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʟʘʜʘʯʠ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ 

ʥʘ ʩʨʘʚʥʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʦʨʦʰʝʥʠʷ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

ʪʠʧʠʯʥʳʭ ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚʘʭ ʊʆʆ "ʇʍ ɿʝʨʝʥʜʘ" ʚ ʧʝʨʠʦʜ ʩ 2021 ʧʦ 2023 ʛʦʜʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʨʦʰʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ: ʧʨʠ ʦʨʦʰʝʥʠʠ 

ʟʝʣʝʥʘʷ ʤʘʩʩʘ ʩʦʩʪʘʚʠʣʘ 16,4 ʪ/ʛʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʙʝʟ ʦʨʦʰʝʥʠʷ ð ʚʩʝʛʦ 4,8 ʪ/ʛʘ. ʊʘʢʞʝ ʙʳʣʠ 

ʦʮʝʥʝʥʳ ʧʠʪʘʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʨʤʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʜʠʣʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʧʝʨʝʚʘʨʠʚʘʝʤʦʛʦ ʧʨʦʪʝʠʥʘ ʠ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʯʝʨʢʠʚʘʶʪ ʚʘʞʥʦʩʪʴ 
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ʧʨʠʤʝʥʝʥʠʷ ʦʨʦʰʝʥʠʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʪʘʙʠʣʴʥʳʭ ʠ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʚ 

ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ, ʯʪʦ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʨʝʛʠʦʥʘ. 

 

ANNOTATION  

This article presents a study on the impact of different moisture levels on the formation of green 

and dry mass yields of mixed oat and spring rape crops in the dry steppe zone of the Akmola region. 

The main objective of the work is to determine the optimal irrigation conditions that contribute to the 

production of high-quality feed. The study set the objectives to study the impact of moisture on plant 

growth and development, as well as to compare yields under different irrigation regimes, such as drip 

and sprinkling. The experiments were carried out on typical dark chestnut soils of PH Zerenda LLC 

from 2021 to 2023. The results showed that irrigation significantly increases yields: with irrigation, the 

green mass was 16.4 t/ha, while without irrigation it was only 4.8 t/ha. The nutritional characteristics of 

the feed were also assessed, which confirmed the high content of digestible protein and exchange energy. 

These studies highlight the importance of irrigation to achieve stable and high yields of forage crops in 

the conditions of Northern Kazakhstan, which is of significant importance for the region's agriculture. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ, ʫʨʦʞʘʡʥʦʩʪʴ, ʩʤʝʰʘʥʥʳʝ ʧʦʩʝʚʳ, ʦʚʝʩ, ʨʘʧʩ, 

ʦʨʦʰʝʥʠʝ. 

Key words: moisture supply, productivity, mixed crops, oats, rapeseed, irrigation. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʂʘʟʘʭʩʪʘʥʝ ʧʦʩʝʚʳ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʟʘʥʠʤʘʶʪ 3,2 ʤʣʥ. 

ʛʘ ʠʣʠ 16,0 % ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʜʥʦʣʝʪʥʠʝ ʪʨʘʚʳ 0,8 ʤʣʥ.ʛʘ (4,0 %), ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʨʤʘʭ ʥʘ 60-65 %. ɼʘʣʴʥʝʡʰʝʝ 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʨʤʦʚʦʛʦ ʢʣʠʥʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʦʢʨʘʱʝʥʠʶ ʧʦʩʝʚʦʚ ʟʝʨʥʦʚʳʭ, ʪʝʭʥʠʯʝʩʢʠʭ ʠ 

ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤ ʧʦʠʩʢ ʧʫʪʝʡ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚ ʠ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʘʰʥʠ. ɺ ʫʩʣʦʚʠʷʭ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷ, ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʧʦʩʝʚʳ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ. ɿʘ ʩʯʝʪ 

ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʧʨʠʨʦʜʥʳʭ ʟʦʥ ʨʝʩʧʫʙʣʠʢʠ ʠ 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʩ ʦʜʥʦʡ ʧʣʦʱʘʜʠ ʜʚʘ-ʪʨʠ ʫʨʦʞʘʷ 

ʢʦʨʤʦʚ ʚ ʛʦʜ ʠ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʨʤʦʚʦʛʦ ʙʝʣʢʘ. ʇʨʠ ʵʪʦʤ ʩʪʨʫʢʪʫʨʘ ʧʦʩʝʚʥʳʭ 

ʧʣʦʱʘʜʝʡ ʦʩʥʦʚʥʳʭ ʢʫʣʴʪʫʨ ʥʝ ʥʘʨʫʰʘʝʪʩʷ, ʯʪʦ ʥʝʤʘʣʦʚʘʞʥʦ ʜʣʷ ʭʦʟʷʡʩʪʚ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ ʧʘʰʥʠ [1-3]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʷʨʦʚʦʡ ʨʘʧʩ - ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʢʫʣʴʪʫʨ ʚ ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʦʨʤʦʚʦʛʦ ʙʝʣʢʘ. ʇʨʠ ʫʙʦʨʢʝ ʨʘʧʩʘ ʚ ʬʘʟʝ ʮʚʝʪʝʥʠʷ ʚ 1 ʢʛ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩʦʜʝʨʞʠʪʩʷ 0,12- 

0,16 ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ (ʢ.ʝʜ.), 22,0-25,0 ʛ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ, 23-30 ʛ ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ, 6-8 ʛ 

ʩʳʨʦʛʦ ʞʠʨʘ, 30-40 ʤʛ ʢʘʨʦʪʠʥʘ, 1,5-2,0 ʛ ʢʘʣʴʮʠʷ ʠ 0,4-0,8 ʛ ʬʦʩʬʦʨʘ. ɿʝʣʝʥʘʷ ʤʘʩʩʘ ʠ ʢʦʨʤʘ ʠʟ 

ʨʘʧʩʘ ʩʦʜʝʨʞʘʪ ʙʦʣʝʝ 10 ʄɼʞ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʚ 1 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʧʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ 

ʢʨʫʧʥʦʤʫ ʨʦʛʘʪʦʤʫ ʩʢʦʪʫ ʠ ʩʚʠʥʴʷʤ ʧʦʚʳʰʘʶʪ ʤʦʣʦʯʥʫʶ ʠ ʤʷʩʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘ 12-17% 

ʧʨʠ ʩʥʠʞʝʥʠʠ ʟʘʪʨʘʪ ʢʦʨʤʦʚ ʜʦ 13% [4].  

ʇʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ ʙʝʣʢʦʚʦʡ ʮʝʥʥʦʩʪʠ ʨʘʧʩ ʩʪʦʠʪ ʚ ʦʜʥʦʤ ʨʷʜʫ ʩ ʙʦʙʦʚʳʤʠ ʨʘʩʪʝʥʠʷʤʠ. 

ʗʨʦʚʦʡ ʨʘʧʩ ʥʘ ʟʝʣʝʥʳʡ ʢʦʨʤ ʚʦʩʪʨʝʙʦʚʘʥ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʝʛʦ ʤʝʞʬʘʟʥʦʛʦ ʧʝʨʠʦʜʘ ʚʩʭʦʜʳ-ʙʫʪʦʥʠʟʘʮʠʷ ʠ 

ʪʦʣʝʨʘʥʪʥʦʩʪʴʶ ʢʫʣʴʪʫʨʳ ʢ ʫʤʝʨʝʥʥʳʤ ʫʩʣʦʚʠʷʤ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ. ʈʘʧʩ ʠʤʝʝʪ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ (50-55 ʜʥʝʡ) ʦʪ ʥʘʯʘʣʘ ʚʩʭʦʜʦʚ ʜʦ ʮʚʝʪʝʥʠʷ. ɽʛʦ ʤʦʞʥʦ ʚʳʩʝʚʘʪʴ 

ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ ʚʝʩʥʦʡ, ʣʝʪʦʤ ʠ ʧʦʣʫʯʘʪʴ ʜʦ ʧʦʟʜʥʝʡ ʦʩʝʥʠ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ 

[5]. ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʝʤʦʚ ʚʦʟʜʝʣʳʚʘʥʠʷ ʷʨʦʚʦʛʦ ʨʘʧʩʘ ʚ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʦʩʝʚʘʭ ʩ ʮʝʣʴʶ 

ʧʦʣʫʯʝʥʠʷ ʜʚʫʭ-ʪʨʝʭ ʫʨʦʞʘʝʚ ʚ ʛʦʜ ʜʣʷ ʭʦʟʷʡʩʪʚ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 

ʧʨʦʙʣʝʤʦʡ. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʙʦʣʝʝ 30 ʣʝʪ ʥʘʟʘʜ ʩ ʨʘʟʥʳʤ ʥʘʙʦʨʦʤ 

ʦʩʥʦʚʥʳʭ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʢʫʣʴʪʫʨ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʚʷʟʠ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ 

ʪʝʨʷʶʪ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘ ʚ ʩʚʷʟʠ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʘʟʥʳʭ ʚʠʜʦʚ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʦʩʝʚʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʧʦʩʪʫʧʠʣʠ ʥʦʚʳʝ ʩʦʨʪʘ 
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ʷʨʦʚʦʛʦ ʨʘʧʩʘ ʠ ʦʚʩʘ. ɺʩʝ ʵʪʦ ʦʧʨʝʜʝʣʷʝʪ ʚʳʩʦʢʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʦʚ ʦʜʥʦʣʝʪʥʠʭ ʢʫʣʴʪʫʨ [6,7].  

ʂʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʦʡ ʩʪʝʧʠ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʧʦ ʙʠʦʭʠʤʠʯʝʩʢʠʤ 

ʧʘʨʘʤʝʪʨʘʤ ʜʦʣʞʥʦ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʚʳʩʦʢʦʘʜʘʧʪʠʚʥʳʭ, 

ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʭ, ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʥʦʚʳʭ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʩʧʦʩʦʙʥʳʭ ʵʬʬʝʢʪʠʚʥʦ 

ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ ʟʘʩʫʰʣʠʚʦʡ ʩʪʝʧʠ [8,9]. 

ɺ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʧʦʣʫʯʝʥʠʝ ʫʩʪʦʡʯʠʚʳʭ 

ʫʨʦʞʘʝʚ ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʚ ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷ. ʀʥʪʝʥʩʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʨʦʰʘʝʤʦʡ 

ʧʘʰʥʠ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʧʨʦʯʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʜʦʣʞʥʦ ʠʜʪʠ ʧʦ ʧʫʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʚʠʜʦʚʦʛʦ ʠ ʩʦʨʪʦʚʦʛʦ ʩʦʩʪʘʚʘ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʧʨʠʝʤʦʚ ʠʭ 

ʚʳʨʘʱʠʚʘʥʠʷ [10-14]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ ʠ ʩʫʭʦʡ ʤʘʩʩʳ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʦʚ ʦʚʩʘ ʩ ʨʘʧʩʦʤ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʧʦʫʢʦʩʥʳʭ ʧʦʩʝʚʦʚ ʠ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚ ʧʨʠ ʦʨʦʰʝʥʠʠ ʚ ʫʩʣʦʚʠʷʭ 

ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʳ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

- ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʷ ʫʨʦʚʥʝʡ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʩʤʝʰʘʥʥʳʭ 

ʧʦʩʝʚʦʚ ʦʚʩʘ ʠ ʨʘʧʩʘ ʠ ʦʮʝʥʠʪʴ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʙʠʦʤʘʩʩʫ, ʚʳʩʦʪʫ ʨʘʩʪʝʥʠʡ ʠ ʜʨʫʛʠʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ; 

- ʩʨʘʚʥʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʠ ʩʫʭʦʡ ʤʘʩʩʳ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʦʚ ʦʚʩʘ ʠ ʨʘʧʩʘ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʦʨʦʰʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʢʘʧʝʣʴʥʦʝ, ʜʦʞʜʝʚʘʥʠʝ) ʠ ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʤʘʢʩʠʤʠʟʘʮʠʠ ʚʳʭʦʜʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚ; 

- ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʫʨʦʚʥʝʡ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʥʘ ʧʠʪʘʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ 

ʢʘʯʝʩʪʚʦ ʢʦʨʤʦʚ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʭ 

ʧʦʯʚʘʭ ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʳ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʧʦʣʷʭ ʊʆʆ "ʇʍ ɿʝʨʝʥʜʘ" ʚ 2021-2023 ʛʛ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʦʜʥʦʣʝʪʥʠʝ ʢʦʨʤʦʚʳʝ ʢʫʣʴʪʫʨʳ: ʦʚʝʩ (ʩʦʨʪ ɼʫʤʘʥ) ʠ ʷʨʦʚʦʡ 

ʨʘʧʩ (ʩʦʨʪ ʄʘʡʣʳ ʜᴅʥ). ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ: çʙʝʟ ʦʨʦʰʝʥʠʷè ʠ çʩ 

ʦʨʦʰʝʥʠʝʤè, ʩ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʴʶ. ʇʣʦʱʘʜʴ ʢʘʞʜʦʡ ʦʧʳʪʥʦʡ ʜʝʣʷʥʢʠ ʩʦʩʪʘʚʠʣʘ 100 ʤĮ, 

ʩ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ ʨʘʟʤʝʱʝʥʠʝʤ ʚʘʨʠʘʥʪʦʚ ʚ ʧʦʚʪʦʨʥʦʩʪʷʭ (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ 

ɺʘʨʠʘʥʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʧʳʪʦʚ 

ɹʝʟ ʦʨʦʰʝʥʠʷ (ʢʦʥʪʨʦʣʴ) ʇʨʠ ʦʨʦʰʝʥʠʠ 

ʆʚʝʩ+ ̫ ʨʦʚʦʡ ʨʘʧʩ ʆʚʝʩ+ ̫ ʨʦʚʦʡ ʨʘʧʩ 

 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʷʣʠʩʴ ʢʣʘʩʩʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʦʣʝʚʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʠʥʮʠʧʘʭ ʝʜʠʥʦʛʦ ʨʘʟʣʠʯʠʷ. ʇʦʩʪʦʷʥʥʦ ʧʨʦʚʦʜʠʣʩʷ ʘʥʘʣʠʟ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʦʮʝʥʢʘ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʫʯʝʪ 

ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʜʘʥʥʳʭ. ʂʦʵʬʬʠʮʠʝʥʪ ʫʚʣʘʞʥʝʥʠʷ 

ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʧʦ ʬʦʨʤʫʣʝ (1): 

ʂʫʚʣ= (Wʧ+A)/Eo, (1) 

ɻʜʝ: Wʧïʟʘʧʘʩ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʚ ʩʣʦʝ 0-100ʩʤ ʧʝʨʝʜ ʨʘʩʯʝʪʥʳʤ ʧʝʨʠʦʜʦʤ (ʚʳʰʝ 5ϊC);  

ɸïʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʟʘ ʨʘʩʯʝʪʥʳʡ ʧʝʨʠʦʜ, ʤʤ; ɽʦïʠʩʧʘʨʷʝʤʦʩʪʴ ʟʘ ʨʘʩʯʝʪʥʳʡ ʧʝʨʠʦʜ, ʤʤ. ʅʘ 
ʦʩʥʦʚʝ ʂʫʚʣ ʚʳʧʦʣʥʷʝʪʩʷ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʥʳʭ ʪʝʨʨʠʪʦʨʠʠ [15]. 
ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʠʤʝʥʴʰʝʡ ʚʣʘʛʦʝʤʢʦʩʪʠ ʧʦʯʚʳ ʧʨʠ ʦʨʦʰʝʥʠʠ ʧʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʟʘʣʠʚʘʝʤʳʭ 
ʧʣʦʱʘʜʦʢ (1 ʤĮ). ɺʣʘʞʥʦʩʪʴ ʠ ʟʘʧʘʩʳ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʦʧʨʝʜʝʣʷʣʠʩʴ ʪʝʨʤʦʩʪʘʪʥʦ-
ʚʝʩʦʚʳʤ ʤʝʪʦʜʦʤ, ʘ ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ ʧʦʯʚʳ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʤʝʪʦʜʫ ʮʠʣʠʥʜʨʦʚ ʠ ʰʢʘʣʝ 
ʫʧʣʦʪʥʝʥʥʦʩʪʠ ʧʦʯʚʳ ʧʦ ʚʝʣʠʯʠʥʝ ʦʙʲʝʤʥʦʡ ʤʘʩʩʳ (ʛ/ʩʤ3) ʉ.ʀ. ɼʦʣʛʦʚʳʤ [16]. ʇʣʦʪʥʦʩʪʴ ʧʦʯʚʳ 
ʦʧʨʝʜʝʣʷʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʥʝʪʨʦʤʝʪʨʘ Wilesoil compaction, ʢʦʪʦʨʳʡ ʠʟʤʝʨʷʝʪ 
ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦʯʚʳ ʧʨʠ ʚʚʝʜʝʥʠʠ ʚ ʥʝʝ [17]. ɸʥʘʣʠʟ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʧʨʦʚʦʜʠʣʩʷ ʧʦ 
ʩʣʦʷʤ 0-20 ʩʤ ʠ 20-40 ʩʤ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɸʛʨʦʭʠʤʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʦʯʚ 
ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʦʚ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʊʆʆ çʅʇʎɿʍ ʠʤ.  
ɸ.ʀ. ɹʘʨʘʝʚʘè ʜʦ ʧʦʩʝʚʘ ʠ ʧʦʩʣʝ ʫʙʦʨʢʠ ʢʫʣʴʪʫʨ. ʆʪʙʦʨ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
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ɻʆʉʊ 17.4.4.02-2017, ʘ ʦʧʨʝʜʝʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ, ʧʦʜʚʠʞʥʳʭ 
ʩʦʝʜʠʥʝʥʠʡ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ, ʘ ʪʘʢʞʝ pH ʧʦʯʚʳ ð ʩʦʛʣʘʩʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʩʪʘʥʜʘʨʪʘʤ. ʋʯʝʪ 
ʧʦʣʠʚʥʦʡ ʚʦʜʳ ʚʝʣʩʷ ʩ ʧʦʤʦʱʴʶ ʚʦʜʦʤʝʨʥʳʭ ʩʯʝʪʯʠʢʦʚ ʠ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʦʩʘʜʢʦʚ. 
ʇʦʣʠʚʥʘʷ ʥʦʨʤʘ ʨʝʛʫʣʠʨʦʚʘʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʡʤʝʨʘ. ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ 
ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʬʘʟʘʭ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ, ʬʠʢʩʠʨʫʷ ʥʘʯʘʣʦ ʠ ʧʦʣʥʫʶ ʬʘʟʫ ʫ 75% ʨʘʩʪʝʥʠʡ ʩʦʛʣʘʩʥʦ 
ʤʝʪʦʜʠʢʝ ɻʦʩʩʦʨʪʦʠʩʧʳʪʘʥʠʷ. ʇʘʨʘʣʣʝʣʴʥʦ ʚʘʨʠʘʥʪʘʤ ʦʪʙʦʨʘ ʧʦʯʚʳ ʧʦ ʬʘʟʘʤ ʨʦʩʪʘ ʧʨʦʚʦʜʠʣʩʷ 
ʦʪʙʦʨ ʨʘʩʪʝʥʠʡ ʜʣʷ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ, ʜʠʥʘʤʠʢʠ ʥʘʢʦʧʣʝʥʠʷ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʠ 
ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʟ ʫʜʦʙʨʝʥʠʡ ʠ 
ʧʦʯʚʳ. ɼʣʷ ʯʝʛʦ ʥʘ ʢʘʞʜʦʤ ʚʘʨʠʘʥʪʝ, ʚ ʪʨʝʭ ʧʦʚʪʦʨʝʥʠʷʭ, ʦʪʙʠʨʘʣʩʷ ʧʦ 50 ʨʘʩʪʝʥʠʡ. 
ʆʧʨʝʜʝʣʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ï ʫʢʦʩʥʳʤ ʤʝʪʦʜʦʤ ʧʦ ʤʝʪʦʜʠʢʝ ɺʅʀʀ ʢʦʨʤʦʚ - ʤʝʪʦʜ ʢʚʘʜʨʘʪʘ. 
ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʢʨʫʛʣʦʛʦʜʠʯʥʦ 
ʧʦ ʤʝʪʦʜʠʢʝ ʦʧʳʪʥʦʛʦ ʜʝʣʘ ɹ.ɸ. ɼʦʩʧʝʭʦʚʘ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʧʦ ɺ.ʇ. ʊʦʤʠʣʦʚʫ, 
ʚʘʨʠʘʮʠʠ ʠ ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʜʝʢʩʳ ʧʦ ʅ.ɸ. ʇʣʦʭʠʥʩʢʦʤʫ, ʘ ʪʘʢʞʝ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤ 
Snedecor, Excel, Statistika [18,19]. 

ʆʙʦʩʥʦʚʘʥʠʝ ʠ ʚʳʙʦʨ ʧʦʣʠʚʥʳʭ ʥʦʨʤ. ʀʟʫʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ ʧʨʝʜʧʦʣʠʚʥʦʡ 
ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʥʝ ʚʭʦʜʠʪ ʚ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʜʥʘʢʦ, ʦʙʱʝʠʟʚʝʩʪʥʳʭ ʨʝʞʠʤʦʚ 
ʧʨʝʜʧʦʣʠʚʥʦʡ ʚʣʘʞʥʦʩʪʠ ʜʣʷ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʩ ʢʦʨʦʪʢʦʡ ʚʝʛʝʪʘʮʠʝʡ, ʘ ʪʘʢʞʝ ʩ ʫʯʝʪʦʤ 
ʥʝʜʦʧʫʩʪʠʤʦʩʪʠ ʩʪʦʢʘ ʠ ʵʨʦʟʠʠ ʧʦʯʚʳ ʧʦʣʠʚʳ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ ʧʦʤʦʱʴʶ ʜʦʞʜʝʚʘʣʴʥʳʭ ʤʘʰʠʥ 
Valley FP565 ʩ ʚʳʜʘʯʝʡ ʥʦʨʤʳ ʜʦ ʥʘʯʘʣʘ ʩʪʦʢʘ ʠʣʠ ʵʨʦʟʠʦʥʥʦ-ʧʦʣʠʚʥʦʡ ʥʦʨʤʳ. 

ʇʦʣʠʚʥʘʷ ʥʦʨʤʘ-ʥʝʪʪʦ, ʪʦ ʝʩʪʴ, ʥʝʦʙʭʦʜʠʤʳʡ ʦʙʲʝʤ-ʥʝʪʪʦ ʧʦʣʠʚʥʦʡ ʚʦʜʳ ʜʣʷ ʜʦʚʝʜʝʥʠʷ 
ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʦʪ ʧʨʝʜʧʦʣʠʚʥʦʛʦ ʫʨʦʚʥʷ ʜʦ ʫʨʦʚʥʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʘʡʤʝʥʴʰʝʡ 
ʚʣʘʛʦʝʤʢʦʩʪʠ (ʅɺ) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ ɸ.ʅ. ʂʦʩʪʷʢʦʚʘ (2):  

,
0.. )(100 bbg -= ʚʥhm (2) 

ʛʜʝ m ï ʧʦʣʠʚʥʘʷ ʥʦʨʤʘ, ʤ3/ʛʘ; ɔ ï ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ ʧʦʯʚʳ, ʛ/ʩʤ3; h ï ʛʣʫʙʠʥʘ ʫʚʣʘʞʥʷʝʤʦʛʦ 
ʩʣʦʷ ʧʦʯʚʳ, ʤ; ɓʥ.ʚ. - ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʥʘʠʤʝʥʴʰʝʡ ʚʣʘʛʦʝʤʢʦʩʪʠ ʧʦʯʚʳ, % ʦʪ 
ʤ.ʩ.ʧ; ɓ0 - ʧʨʝʜʧʦʣʠʚʥʘʷ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, % ʦʪ ʤ.ʩ.ʧ.  ɺ ʥʘʰʠʭ ʨʘʩʯʝʪʘʭ: ɓ0 = 0,75* ɓʥʚ. - ʜʣʷ 
ʧʝʨʠʦʜʘ ʦʪ ʧʦʩʝʚʘ ʜʦ ʬʘʟʳ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ/ʚʝʪʚʣʝʥʠʷ: ɓ0 = 0,80* ɓʥʚ- ʜʣʷ ʧʝʨʠʦʜʘ ʥʘʯʘʣʦ ʚʳʭʦʜʘ 
ʚ ʪʨʫʙʢʫ/ʚʝʪʚʣʝʥʠʷ ï ʢʦʣʦʰʝʥʠʝ (ʚʳʤʝʪʳʚʘʥʠʝ ʤʝʪʝʣʢʠ)/ʙʫʪʦʥʠʟʘʮʠʷ. 

ʇʦʣʠʚʥʘʷ ʥʦʨʤʘ-ʥʝʪʪʦ ʧʨʠ ʧʨʝʜʧʦʣʠʚʥʦʡ ʚʣʘʞʥʦʩʪʠ 75%ʅɺ ʩʦʩʪʦʚʣʷʝʪ 390 ʤ3/ʛʘ 
[100*0,5*1,34*(28,91-0,75*28,91)], ʘ ʧʨʠ ʧʨʝʜ ʧʦʣʠʚʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 80%ʅɺ ï 310 ʤ3/ʛʘ 
[100*0,5*1,34*(28,43-0,80*28,91)] (ʪʘʙʣʠʮʘ 2). 

 
ʊʘʙʣʠʮʘ 2 ï ʇʦʣʠʚʥʳʝ ʥʦʨʤʳ (ʥʝʪʪʦ ʠ ʙʨʫʪʪʦ) ʨʘʩʩʯʠʪʘʥʥʳʝ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʤʝʞʬʘʟʥʳʭ 
ʧʝʨʠʦʜʦʚ ʧʦ ʬʦʨʤʫʣʝ ɸ.ʅ. ʂʦʩʪʷʢʦʚʘ 

ʄʝʞʬʘʟʥʳʝ ʧʝʨʠʦʜʳ ɓʦ ʛ/ʩʤ3 ʤ ʅɺ mʥʪ mʙʨ 

ɺʩʭʦʜʳ- ʢʫʱʝʥʠʝ/ʚʝʪʚʣʝʥʠʝ 75 1,34 0,5 28,91 483 525 

ʢʫʱʝʥʠʝ/ʚʝʪʚʣʝʥʠʝ-ʚʳʭʦʜ ʚ 
ʪʨʫʙʢʫ/ʚʝʪʚʣʝʥʠʝ 

75 1,34 0,5 28,91 483 525 

ɺʳʭʦʜ ʚ ʪʨʫʙʢʫ/ʚʝʪʚʣʝʥʠʝ -
ʢʦʣʦʰʝʥʠʝ (ʚʳʤʝʪʳʚʘʥʠʝ 
ʤʝʪʝʣʢʠ)/ʙʫʪʦʥʠʟʘʮʠʷ 

80 1,34 0,5 28,91 386 420 

 
ʇʦʣʠʚʥʘʷ ʥʦʨʤʘ, ʚʳʯʠʩʣʝʥʥʘʷ ʧʦ ʬʘʢʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʧʨʝʜʧʦʣʠʚʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 

ʧʦ ʦʙʱʝʠʟʚʝʩʪʥʦʡ ʬʦʨʤʫʣʝ ɸ.ʅ. ʂʦʩʪʷʢʦʚʘ ʙʫʜʝʪ ʢʦʥʪʨʦʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʜʣʷ ʩʨʘʚʥʝʥʠʷ 
ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʤʠ ʥʦʨʤʘʤʠ. 

ɼʘʣʝʝ, ʥʘ ʦʩʥʦʚʝ ʫʪʦʯʥʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʘʞʜʦʤʫ ʤʝʞʬʘʟʥʦʤʫ ʧʝʨʠʦʜʫ 
ʥʘʟʥʘʯʘʝʪʩʷ ʨʝʞʠʤʘ ʜʚʠʞʝʥʠʷ ʜʦʞʜʝʚʘʣʴʥʦʡ ʤʘʰʠʥʳ çValleyFP565è ʧʨʠ ʧʦʤʦʱʠ ʪʘʡʤʝʨʘ, 
ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚ ʰʢʘʬʝ ʫʧʨʘʚʣʝʥʠʷ ʜʦʞʜʝʚʘʣʴʥʦʡ ʤʘʰʠʥʦʡ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 
ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʭ ʧʦʯʚʘʭ ʚʳʩʦʢʦʡ ʥʦʨʤʳ ʧʦʣʠʚʘ ʚʳʰʝ 
400ʤ3/ʛʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʦʙʨʘʟʦʚʘʥʠʡ ʢʦʣʝʷ (ʫʛʣʫʙʣʝʥʥʳʡ ʩʣʝʜ) ʢʦʣʝʩʘ, ʘ ʪʘʢʞʝ ʙʫʢʩʦʚʢʝ, ʯʪʦ 
ʧʨʠʚʝʜʝʪ ʢ ʝʱʝ ʙʦʣʴʰʝʤʫ ʫʚʝʣʠʯʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʦʞʜʷ ʠ ʧʦʣʠʚʥʦʡ ʥʦʨʤʳ.  

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʧʦʷʚʣʝʥʠʝʤ ʣʫʞʠ. ʅʘ ʩʪʦʢʦʚʳʭ ʧʣʦʱʘʜʢʘʭ ʧʦ 1ʤ ʭ 2ʤ ʚʝʣʠʩʴ ʥʘʙʣʶʜʝʥʠʷ 
ʩ ʬʠʢʩʠʨʦʚʘʥʠʝʤ ʚʨʝʤʝʥʠ ʟʘ ʧʦʷʚʣʝʥʠʝʤ ʫʩʪʦʠʯʠʚʳʭ ʣʫʞ ʥʘ ʩʪʦʢʦʚʦʡ ʧʣʦʱʘʜʠ (ʩʣʠʷʥʠʷ 
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ʥʝʩʢʦʣʴʢʠʭ ʥʝʙʦʣʴʰʠʭ ʣʫʞ ʧʦ 3-5ʩʤ2 ʚ ʣʫʞʫ ʜʦ 30ʩʤ2, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʠʛʥʘʣʦʤ ʜʣʷ ʦʩʪʘʥʦʚʢʠ 
ʧʦʣʠʚʘ ʜʦʞʜʝʚʘʥʠʝʤ.  

ʕʥʝʨʛʦʝʤʢʦʩʪʴ ʦʨʦʰʝʥʠʷ ʚ ʨʘʩʯʝʪʝ ʥʘ 1000 ʤ3 ʧʦʜʘʥʥʦʡ ʚʦʜʳ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʩʣʝʜʫʶʱʝʤʫ 
ʫʨʘʚʥʝʥʠʶ (3):  

Nʦʨ =2,72 (ʅ/ɖʥ+ʅ1/ ɖʥ1)      (3) 
ʛʜʝ: Nʦʨ ï ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʦʨʦʰʝʥʠʷ, ʢɺʪ.ʯ/1000 ʤ3; ɖʥ ï ʂʇɼ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ (ɖʥ å 0,75), 

ɖʥ1 ï ʂʇɼ ʥʘʩʦʩʥʦ-ʩʠʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦʞʜʝʚʘʣʴʥʳʭ ʠ ʧʦʣʠʚʥʳʭ ʤʘʰʠʥ; ʅ1 ï ʥʘʧʦʨ, 
ʨʘʟʚʠʚʘʝʤʳʡ ʥʘʩʦʩʥʦ-ʩʠʣʦʚʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʤʘʰʠʥ [20-22]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʷ. ɺʩʝ ʚʠʜʳ ʧʦʣʠʚʦʚ ʥʘ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʘʭ 
ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʞʜʝʚʘʣʴʥʳʭ ʤʘʰʠʥ Valley FP565 ʧʦ ʩʭʝʤʝ çʧʦʣʠʚ ʚ 
ʜʚʠʞʝʥʠʠè. ʇʦʣʠʚʥʳʝ ʥʦʨʤʳ ʨʝʛʫʣʠʨʦʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʘ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʠ ʪʘʡʤʝʨʘ. 
ɼʘʥʥʘʷ ʤʘʰʠʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʠʟʢʦʥʘʧʦʨʥʳʡ ʜʦʞʜʴ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʦʪ 88 ʤį/ʛʘ ʜʦ 876 ʤį/ʛʘ 
ʟʘ ʦʜʠʥ ʧʨʦʭʦʜ (ʪʘʙʣʠʮʘ 3). ɺ ʧʝʨʠʦʜ 2021-2023 ʛʦʜʦʚ ʵʨʦʟʠʦʥʥʦ-ʜʦʧʫʩʪʠʤʘʷ ʧʦʣʠʚʥʘʷ ʥʦʨʤʘ 
ʩʦʩʪʘʚʠʣʘ 243-277 ʤį/ʛʘ, ʘ ʙʨʫʪʪʦ ʩ ʫʯʝʪʦʤ ʧʦʪʝʨʴ ʥʘ ʠʩʧʘʨʝʥʠʝ ï 256-355 ʤį/ʛʘ. ʅʠʟʢʠʝ ʥʦʨʤʳ 
ʧʨʠʤʝʥʷʣʠʩʴ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʥʘʜʟʝʤʥʦʡ ʤʘʩʩʳ ʕɼʇʅ-ʙʨʫʪʪʦ 
ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʩ 256 ʤį/ʛʘ ʜʦ 355 ʤį/ʛʘ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʪʦʢʘ ʠ ʵʨʦʟʠʠ ʧʦʯʚʳ. 

  
ʊʘʙʣʠʮʘ 3 ï ɼʘʪʳ, ʯʠʩʣʦ ʠ ʥʦʨʤʳ ʧʦʣʠʚʦʚ ʩʤʝʰʘʥʥʦʛʦ ʧʦʩʝʚʘ ʦʚʝʩ+ʨʘʧʩ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʕɼʇʅ 
ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʦʨʦʰʝʥʠʝʤ 

ʇʦʣʠʚʳ ʧʦ 
ʧʨʷʜʢʫ 

ɼʘʪʘ ʧʦʣʠʚʦʚ ʊʘʡʤʝʨ 
ʕɼʇʅ, ʤ3/ʛʘ 

ʂʇɼʪʧ 
ʥʝʪʪʦ ʙʨʫʪʪʦ 

1 ʧʦʣʠʚ 

03.06.2021 60% 243 256 0,95 

20.06.2022 60% 243 256 0,95 

10.06.2023 30% 277 300 0,92 

2 ʧʦʣʠʚ 

13.06.2021 40% 263 292 0,90 

30.06.2022 40% 263 292 0,90 

20.06.2023 25% 257 355 0,72 

3 ʧʦʣʠʚ 

26.06.2021 25% 257 355 0,72 

13.07.2022 22% 263 292 0,90 

10.07.2023 25% 257 355 0,72 

4 ʧʦʣʠʚ 

06.07.2021 20% 263 292 0,90 

18.07.2022 20% 263 292 0,90 

25.07.2023 25% 257 355 0,72 

5 ʧʦʣʠʚ 02.08.2023 25% 257 355 0,72 

 
ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʦʚʩʘ ʩ ʷʨʦʚʳʤ ʨʘʧʩʦʤ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʚʣʘʞʥʦʩʪʠ 

ʧʦʯʚʳ ʚ ʩʣʦʝ 0-50 ʩʤ ʥʘ ʫʨʦʚʥʝ 75-80% ʦʪ ʅɺ ʚ 2021 ʠ 2022 ʛʦʜʘʭ ʧʦʪʨʝʙʦʚʘʣʦʩʴ 4 ʧʦʣʠʚʘ, ʘ ʚ 
2023 ʛʦʜʫ ï 5 ʧʦʣʠʚʦʚ, ʧʨʠ ʩʨʝʜʥʝʤ ʦʨʦʰʝʥʠʠ 1317 ʤį/ʛʘ ʟʘ ʪʨʠ ʛʦʜʘ. ʉʫʤʤʘʨʥʦʝ 
ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ ʪʨʘʥʩʧʠʨʘʮʠʠ ʠ ʠʩʧʘʨʝʥʠʡ, ʚʢʣʶʯʘʷ ʦʙʲʝʤ ʧʦʯʚʝʥʥʦʡ 
ʚʣʘʛʠ, ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʠ ʦʨʦʩʠʪʝʣʴʥʫʶ ʥʦʨʤʫ. ʇʨʠʭʦʜʥʘʷ ʯʘʩʪʴ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʩʦʩʪʦʠʪ ʠʟ: 
ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʦʙʲʝʤʘ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ, ʢʘʢ ʨʘʟʥʠʮʘ ʟʘʧʘʩʦʚ ʚʣʘʛʠ ʚ ʨʘʩʯʝʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ ʚ 
ʥʘʯʘʣʝ ʠ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ (Wʥʘʯʘʣʦ-Wʢʦʥʝʮ), ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ (ɸ) ʠ ʦʨʦʩʠʪʝʣʴʥʦʡ ʥʦʨʤʳ 
(ʄʙʨ) (ʪʘʙʣʠʮʘ 4). ɺ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ ʩʫʤʤʘʨʥʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʧʨʠ ʦʨʦʰʝʥʠʠ ʩʦʩʪʘʚʠʣʦ 
2220 ʤį/ʛʘ, ʙʝʟ ʦʨʦʰʝʥʠʷ ï 1257 ʤį/ʛʘ, ʧʨʠ ʵʪʦʤ ʜʦʣʷ ʦʨʦʩʠʪʝʣʴʥʦʡ ʥʦʨʤʳ ʩʦʩʪʘʚʠʣʘ 59%. 
ʋʚʝʣʠʯʝʥʠʝ ʦʩʘʜʢʦʚ ʚ ʚʘʨʠʘʥʪʝ ʩ ʦʨʦʰʝʥʠʝʤ ʩʚʷʟʘʥʦ ʩ ʩʦʢʨʘʱʝʥʠʝʤ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚ 
ʚʘʨʠʘʥʪʝ ʙʝʟ ʦʨʦʰʝʥʠʷ. ɺʣʠʷʥʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʘ ʚʦʜʥʳʡ ʙʘʣʘʥʩ ʦʪʩʫʪʩʪʚʫʝʪ ʠʟ-ʟʘ ʠʭ ʟʘʣʝʛʘʥʠʷ 
ʥʠʞʝ 10 ʤ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʧʦʩʝʚʥʘʷ ʛʦʜʥʦʩʪʴ ʩʝʤʷʥ ʦʚʩʘ ʠ ʷʨʦʚʦʛʦ ʨʘʧʩʘ ʜʣʷ 
ʢʦʨʨʝʢʪʥʦʛʦ ʨʘʩʯʝʪʘ ʥʦʨʤʳ ʚʳʩʝʚʘ. ɿʘ ʪʨʠ ʛʦʜʘ ʧʦʩʝʚʥʘʷ ʛʦʜʥʦʩʪʴ ʩʝʤʷʥ ʦʚʩʘ ʩʦʩʪʘʚʠʣʘ 88,4% 
(ʯʠʩʪʦʪʘ 97,9%, ʚʩʭʦʞʝʩʪʴ 90,3%), ʘ ʷʨʦʚʦʛʦ ʨʘʧʩʘ ð 81,8% (ʯʠʩʪʦʪʘ 98,9%, ʚʩʭʦʞʝʩʪʴ 82,7%). 
ʇʦʣʝʚʳʝ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʦʚʩʘ ʥʘ ʫʯʘʩʪʢʘʭ ʙʝʟ ʦʨʦʰʝʥʠʷ ʩʦʩʪʘʚʠʣʠ 76,4%, ʧʨʠ ʦʨʦʰʝʥʠʠ ð 
85,3% (ʪʘʙʣʠʮʘ 5). 
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ʊʘʙʣʠʮʘ 4 ï ɺʣʠʷʥʠʝ ʦʨʦʰʝʥʠʷ ʥʘ ʩʫʤʤʘʨʥʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʩʤʝʰʘʥʥʦʛʦ ʧʦʩʝʚʘ ʦʚʩʘ ʩ 

ʷʨʦʚʳʤ ʨʘʧʩʦʤ  

ɺʘʨʠʘʥʪʳ ɻʦʜʳ 

ʉʫʤʤʘʨʥʦʝ 

ʚʦʜʦ-

ʧʦʪʨʝʙʣʝʥʠʝ 

(ʉʚ), 

ʤ3/ʛʘ 

ʇʨʠʭʦʜʥʘʷ ʯʘʩʪʴ ʩʫʤʤʘʨʥʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ: 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʦʯʚʝʥʥʦʡ 

ʚʣʘʛʠ (Wʥʘʯʘʣʦ-

Wʢʦʥʝʮ), ʤ3/ʛʘ 

ɸʪʤʦʩʬʝʨʥʳʝ 

ʦʩʘʜʢʠ (ɸ), 

ʤ3/ʛʘ 

ʆʨʦʩʠʪʝʣʴʥʘʷ 

ʚʦʜʘ 

(ʄʙʨ), ʤ3/ʛʘ 

ɹʝʟ ʦʨʦʰʝʥʠʷ 

(ʢʦʥʪʨʦʣʴ) 

2021 1680 1070 610 - 

2022 979 645 334 - 

2023 1113 795 318 - 

ʉ ʦʨʦʰʝʥʠʝʤ 

2021 2560 850 610 1100 

2022 1871 359 380 1132 

2023 2240 232 359 1649 

 

ɼʣʷ ʷʨʦʚʦʛʦ ʨʘʧʩʘ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʠʣʠ 71,6% ʠ 79,6% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ʊʘʙʣʠʮʘ 5 ï ʇʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʧʝʨʝʜ ʫʙʦʨʢʦʡ ʧʦʩʝʚʦʚ ʦʚʩʘ ʩ 

ʷʨʦʚʳʤ ʨʘʧʩʦʤ, ʩʨʝʜʥʝ ʟʘ 2021-2023 ʛʛ . 

ʂʫʣʴʪʫʨʘ ʋʩʣʦʚʠʷ ʫʚʣʘʞʥʝʥʠʷ 

ʂʦʣʠʯʝʩʪʚʦ 

ʨʘʩʪʝʥʠʡ ʚ 

ʬʘʟʝ ʧʦʣʥʳʭ 

ʚʩʭʦʜʦʚ, 

ʰʪ./ʤĮ 

ʇʦʣʝʚʘʷ 

ʚʩʭʦʞʝʩʪʴ, 

% 

ʂʦʣʠʯʝʩʪʚʦ 

ʨʘʩʪʝʥʠʡ 

ʧʝʨʝʜ 

ʫʙʦʨʢʦʡ, 

ʰʪ./ʤĮ 

ʉʦʭʨʘʥʥʦʩʪʴ 

ʨʘʩʪʝʥʠʡ, 

% 

ʆʚʝʩ 

ɹʝʟ ʦʨʦʰʝʥʠʷ 115 76,4 56 47,7 

ʇʨʠ ʦʨʦʰʝʥʠʠ 128 85,3 101 78,4 

+, - ʢ ʢʦʥʪʨʦʣʶ +13 +8,9 +45 +30,7 

ʗʨʦʚʦʡ 

ʨʘʧʩ 

ɹʝʟ ʦʨʦʰʝʥʠʷ 

(ʢʦʥʪʨʦʣʴ) 
143 71,5 40 27,6 

ʇʨʠ ʦʨʦʰʝʥʠʠ 141 79,5 123 76,8 

+, - ʢ ʢʦʥʪʨʦʣʶ -2 +8,0 +83 +49,2 

 

ʍʦʨʦʰʠʝ ʫʩʣʦʚʠʷ ʫʚʣʘʞʥʝʥʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʩʦʭʨʘʥʝʥʠʶ ʨʘʩʪʝʥʠʡ ʦʜʥʦʣʝʪʥʠʭ 

ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʧʝʨʝʜ ʫʙʦʨʢʦʡ: ʩʦʭʨʘʥʥʦʩʪʴ ʦʚʩʘ ʩʦʩʪʘʚʠʣʘ 47,7% ʙʝʟ ʧʦʣʠʚʘ ʠ 78,4% ʧʨʠ 

ʧʦʣʠʚʝ, ʷʨʦʚʦʛʦ ʨʘʧʩʘ ð 27,6% ʠ 76,8% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

 

ʊʘʙʣʠʮʘ 6 ï ʇʣʦʱʘʜʴ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʪʳʩ.ʤ2/ʛʘ) ʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

(ʪʳʩ.ʤ2/ʩʫʪ) ʧʦ ʬʘʟʘʤ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ 

ʂʫʣʴ 

ʪʫʨʳ 

ʋʩʣʦʚʠʷ 

ʫʚʣʘʞʥʝʥʠʷ 

ʇʣʦʱʘʜʴ ʣʠʩʪʴʝʚ, ʪʳʩ. ʤ2/ʛʘ ʌʦʪʦʩʠʥʪʝʪʠ 

ʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ, 

ʪʳʩ.ʤ2/ʩʫʪ 

2022 ʛʦʜ 2023 ʛʦʜ 

ʌʘʟʳ ʚʝʛʝʪʘʮʠʠ 

ʚʳʭʦʜ ʚ 

ʪʨʫʙʢʫ/ 

ʚʝʪʚʣʝ 

ʥʠʝ 

ɺr ʤʝʪʳʚʘ 

ʥʠʝ 

ʤʝʪʝʣʢʠ/ 

ʙʫʪʦʥʠʟʘʮʠʷ 

ʚʳʭʦʜ ʚ 

ʪʨʫʙʢʫ/ 

ʚʝʪʚʣʝ 

ʥʠʝ 

ɺr ʤʝʪʳʚʘ 

ʥʠʝ 

ʤʝʪʝʣʢʠ/ 

ʙʫʪʦʥʠʟʘʮʠʷ 

2022 

ʛʦʜ 

2023 

ʛʦʜ 

1 2 3 4 5 6 7 8 

ʆʚʝʩ 

ɹʝʟ ʦʨʦʰʝʥʠʷ 

(ʢʦʥʪʨʦʣʴ) 
2,99 5,13 3,74 7,99 203,2 175,9 

ʇʨʠ ʦʨʦʰʝʥʠʠ 7,0 12,02 9,73 20,77 285,4 457,6 

+, -, ʢ ʢʦʥʪʨʦʣʶ +4,01 +6,89 +5,99 +12,78 +82,3 +281,6 
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1 2 3 4 5 6 7 8 

ʗʨʦ 

ʚʦʡ 

ʨʘʧʩ 

ɹʝʟ ʦʨʦʰʝʥʠʷ 

(ʢʦʥʪʨʦʣʴ) 
1,06 1,54 2,48 3,36 65,1 87,51 

ʇʨʠ ʦʨʦʰʝʥʠʠ 17,15 24,88 9,81 13,28 630,4 346,39 

+,-, ʢ ʢʦʥʪʨʦʣʶ +16,09 +23,34 +7,33 +9,92 +565,4 +258,9 

 

ʆʨʦʰʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʣʦ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʠ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. ʌʘʟʘ ʧʦʣʥʳʭ 

ʚʩʭʦʜʦʚ ʫ ʦʚʩʘ ʠ ʷʨʦʚʦʛʦ ʨʘʧʩʘ ʥʘʩʪʫʧʠʣʘ ʯʝʨʝʟ 13-16 ʜʥʝʡ ʧʦʩʣʝ ʧʦʩʝʚʘ. ɺ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʢʘ 

ʚʣʘʛʠ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣ 43-47 ʜʥʝʡ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ 

ʦʨʦʰʝʥʠʠ ð 57-78 ʜʥʝʡ. ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʦʚʩʘ ʚ ʬʘʟʝ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ ʢʦʣʝʙʘʣʩʷ ʦʪ 0,1 

ʜʦ 2,2 ʩʤ, ʷʨʦʚʦʛʦ ʨʘʧʩʘ ʚ ʬʘʟʝ ʩʪʝʙʣʝʚʘʥʠʷ ð ʦʪ 0,4 ʜʦ 2,1 ʩʤ, ʯʪʦ ʧʨʝʚʳʰʘʣʦ ʧʦʢʘʟʘʪʝʣʠ ʙʝʟ 

ʦʨʦʰʝʥʠʷ ʥʘ 1,13 ʠ 1,25 ʩʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂ ʥʘʯʘʣʫ ʫʢʦʩʥʦʡ ʩʧʝʣʦʩʪʠ ʚʳʩʦʪʘ ʦʚʩʘ ʩʦʩʪʘʚʠʣʘ 

34,9 ʩʤ ʙʝʟ ʦʨʦʰʝʥʠʷ ʠ 60,6 ʩʤ ʩ ʦʨʦʰʝʥʠʝʤ, ʷʨʦʚʦʛʦ ʨʘʧʩʘ ð 22,3 ʩʤ ʠ 68,0 ʩʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʣʦʱʘʜʴ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʚʩʘ ʧʨʠ ʧʦʣʠʚʝ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 8,37 ʜʦ 16,4 ʪʳʩ. ʤĮ/ʛʘ, ʷʨʦʚʦʛʦ 

ʨʘʧʩʘ ð ʦʪ 13,5 ʜʦ 19,1 ʪʳʩ. ʤĮ/ʛʘ, ʯʪʦ ʧʨʝʚʳʰʘʣʦ ʢʦʥʪʨʦʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘ 5,0-16,6 ʪʳʩ. ʤĮ/ʛʘ 

(ʪʘʙʣʠʮʘ 6). ʌʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʧʦʩʝʚʦʚ ʦʚʩʘ ʩ ʷʨʦʚʳʤ ʨʘʧʩʦʤ ʧʨʠ ʦʨʦʰʝʥʠʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʣ ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʙʝʟ ʦʨʦʰʝʥʠʷ, ʩʦʩʪʘʚʠʚ ʚ ʩʨʝʜʥʝʤ ʟʘ 

ʜʚʘ ʛʦʜʘ 181,9 ʪʳʩ. ʤĮ/ʛʘ/ʩʫʪ. ʜʣʷ ʦʚʩʘ ʠ 412,1 ʪʳʩ. ʤĮ/ʛʘ/ʩʫʪ. ʜʣʷ ʷʨʦʚʦʛʦ ʨʘʧʩʘ.  

ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʯʠʩʪʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʥʘʙʣʶʜʘʣʠʩʴ ʥʘ ʧʦʩʝʚʘʭ, 

ʚʳʩʝʷʥʥʳʭ ʧʨʠ ʦʨʦʰʝʥʠʠ, ʙʣʘʛʦʜʘʨʷ ʦʧʪʠʤʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʫʚʣʘʞʥʝʥʠʷ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ 

ʚ ʬʘʟʘʭ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ ʠ ʚʳʤʝʪʳʚʘʥʠʷ ʤʝʪʝʣʢʠ/ʙʫʪʦʥʠʟʘʮʠʠ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʩʙʦʨ ʘʙʩʦʣʶʪʥʦ 

ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʝʜʠʥʠʮʝ ʧʣʦʱʘʜʠ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʦʨʦʰʝʥʠʠ ʩʦʩʪʘʚʠʣ 4,6 ʛ/ʤĮ/ʩʫʪ., 

ʯʪʦ ʥʘ 2,0 ʛ/ʤĮ/ʩʫʪ. ʚʳʰʝ, ʯʝʤ ʚ ʚʘʨʠʘʥʪʝ ʙʝʟ ʦʨʦʰʝʥʠʷ. (ʪʘʙʣʠʮʘ 7).  

 

ʊʘʙʣʠʮʘ 7 ï ʏʠʩʪʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ, ʛ/ʤ2/ʩʫʪ. 

ʋʩʣʦʚʠʷ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʦʩʪʠ 2022 ʛ. 2023 ʛ. 

ɹʝʟ ʦʨʦʰʝʥʠʷ (ʢʦʥʪʨʦʣʴ) 2,8 2,3 

ʇʨʠ ʦʨʦʰʝʥʠʠ 4,2 4,9 

+, -, ʢ ʢʦʥʪʨʦʣʴʶ +1,4 +2,6 

  

ɺ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ ʩʤʝʰʘʥʥʳʝ ʧʦʩʝʚʳ ʦʚʩʘ ʩ ʷʨʦʚʳʤ ʨʘʧʩʦʤ ʧʨʠ ʦʨʦʰʝʥʠʠ ʦʙʝʩʧʝʯʠʣʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʫʨʦʞʘʡ 12,3 ʪ/ʛʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ 3,6 ʪ/ʛʘ ʩʫʭʦʡ ʤʘʩʩʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʩʝʚʘʤʠ 

ʙʝʟ ʦʨʦʰʝʥʠʷ (ʪʘʙʣʠʮʘ 8, ʨʠʩʫʥʦʢ 1). 

 

ʊʘʙʣʠʮʘ 8 ï ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʠ ʩʫʭʦʡ ʤʘʩʩʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ, ʪ/ʛʘ  

ʋʩʣʦʚʠʷ ʫʚʣʘʞʥʝʥʠʷ 

ɿʝʣʝʥʘʷ ʤʘʩʩʘ ʉʫʭʘʷ ʤʘʩʩʘ 

ɻʦʜʳ 

2021 2022 2023 2021 2022 2023 

ɹʝʟ ʦʨʦʰʝʥʠʷ (ʢʦʥʪʨʦʣʴ) 7,2 3,2 1,8 2,0 1,0 0,6 

ʇʨʠ ʦʨʦʰʝʥʠʠ 13,3 16,1 19,7 3,7 4,8 5,8 

+, - ʢ ʢʦʥʪʨʦʣʴʶ +6,1 +12,9 +17,9 +1,7 +3,8 +5,2 

ʅʉʈ05 0,40 1,70 1,83 0,13 0,50 0,16 
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ʈʠʩʫʥʦʢ 1 ï ʉʤʝʰʘʥʥʳʝ ʧʦʩʝʚʳ ʦʚʩʘ ʩ ʷʨʦʚʳʤ ʨʘʧʩʦʤ ʥʘ ʦʨʦʰʘʝʤʦʤ ʫʯʘʩʪʢʝ 

 

ɺ ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʦʡ ʩʪʝʧʠ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʤʝʰʘʥʥʳʝ ʧʦʩʝʚʳ ʦʚʩʘ ʩ ʷʨʦʚʳʤ 

ʨʘʧʩʦʤ ʧʨʠ ʦʨʦʰʝʥʠʠ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʜʦ 16,4 ʪ/ʛʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ 4,7 ʪ/ʛʘ ʩʫʭʦʡ ʤʘʩʩʳ, ʯʪʦ ʚ 

ʪʨʠ ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʫʨʦʞʘʡ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʫʚʣʘʞʥʝʥʠʠ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʘʣʦʚʳʤ ʩʙʦʨʦʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ: ʩʦʜʝʨʞʘʥʠʝ 

ʧʝʨʝʚʘʨʠʚʘʝʤʦʛʦ ʧʨʦʪʝʠʥʘ ʚ 1 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ 9,05%, ʦʙʤʝʥʥʘʷ ʵʥʝʨʛʠʷ ð  

9,61 ʤɼʞ, ʘ ʢʦʨʤʦʚʘʷ ʝʜʠʥʠʮʘ ð 0,75 ʢʛ (ʪʘʙʣʠʮʘ 9). ʉʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʩʫʭʦʡ ʤʘʩʩʝ 

ʩʤʝʩʠ ʦʚʩʘ ʩ ʷʨʦʚʳʤ ʨʘʧʩʦʤ ʩʦʩʪʘʚʠʣʦ 13,8%, ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ ï 25,17%, ʩʳʨʦʛʦ ʞʠʨʘ ï 1,91%, 

ʩʳʨʦʡ ʟʦʣʳ ï 7,81% ʠ ɹʕɺ ï 51,15%. 

 

ʊʘʙʣʠʮʘ 9 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʩʫʭʦʡ ʤʘʩʩʳ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʦʚ ʦʚʩʘ ʩ ʷʨʦʚʳʤ 

ʨʘʧʩʦʤ  

ɻʦʜʳ 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, % ʇʠʪʘʪʝʣʴʥʦʩʪʴ 

ʉʳʨʦʡ 

ʧʨʦʪʝʠʥ 

ʉʳʨʘʷ 

ʢʣʝʪʯʘʪʢʘ 

ʉʳʨʦʡ 

ʞʠʨ 

ʉʳʨʘʷ 

ʟʦʣʘ 
ɹʕɺ 

ʇʝʨʝʚʘʨʠʤʳʡ 

ʧʨʦʪʝʠʥ,  

% 

ʆʙʤʝʥʥʘʷ 

ʵʥʝʨʛʠʷ, 

ʤɼʞ 

ʂʦʨʤʦʚʘʷ 

ʝʜʠʥʠʮʘ, 

ʢʛ/ʢʛ 

2022 13,97 22,09 2,00 4,74 57,21 9,20 10,06 0,82 

2023 13,63 28,25 1,82 10,89 45,1 8,91 9,17 0,68 

 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʩʪʘʙʠʣʴʥʳʡ ʠ ʚʳʩʦʢʠʡ 

ʫʨʦʞʘʡ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʚʦʟʤʦʞʝʥ ʚ ʫʩʣʦʚʠʷʭ ʭʦʨʦʰʝʡ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ (ʧʨʠ 

ʦʨʦʰʝʥʠʠ), ʦʩʫʱʝʩʪʚʣʷʝʤʦʤ ʩ ʧʦʤʦʱʴʶ ʥʠʟʢʦʥʘʧʦʨʥʳʭ ʜʦʞʜʝʚʘʣʴʥʳʭ ʤʘʰʠʥ ʪʠʧʘ çValley 

FP565è. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʚ ʩʣʦʝ 0-50 ʩʤ ʥʘ ʫʨʦʚʥʝ 75-80% ʦʪ ʅɺ ʚ 2021 ʠ  

2022 ʛʦʜʘʭ ʧʦʪʨʝʙʦʚʘʣʦʩʴ 4 ʧʦʣʠʚʘ, ʘ ʚ 2023 ʛʦʜʫ ï 5 ʧʦʣʠʚʦʚ, ʧʨʠ ʩʨʝʜʥʝʤ ʦʨʦʩʠʪʝʣʴʥʦʤ ʨʘʩʭʦʜʝ 

1317 ʤį/ʛʘ. ʉʫʤʤʘʨʥʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʦʨʦʰʝʥʠʝʤ ʩʦʩʪʘʚʠʣʦ 2220 ʤį/ʛʘ, ʙʝʟ 

ʦʨʦʰʝʥʠʷ ï 1257 ʤį/ʛʘ, ʧʨʠ ʵʪʦʤ ʜʦʣʷ ʦʨʦʩʠʪʝʣʴʥʦʡ ʥʦʨʤʳ ʩʦʩʪʘʚʠʣʘ 59%. ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ 

ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩʦʩʪʘʚʠʣʘ 16,4 ʪ/ʛʘ ʧʨʠ ʦʨʦʰʝʥʠʠ ʠ 4,8 ʪ/ʛʘ ʙʝʟ ʥʝʛʦ, ʘ ʩʫʭʦʡ ʤʘʩʩʳ ï 4,1 ʪ/ʛʘ ʠ  

1,2 ʪ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʧʨʦʛʨʘʤʤ rBR10764920-OT-22 çʊʝʭʥʦʣʦʛʠʠ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʦʨʦʰʝʥʠʷ ʧʨʠ ʚʚʦʜʝ ʥʦʚʳʭ 

ʟʝʤʝʣʴ ʦʨʦʰʝʥʠʷ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤè ʧʦ 

ʤʝʨʦʧʨʠʷʪʠʶ 7 çʌʦʨʤʠʨʦʚʘʥʠʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʥʘ 

ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘè. ɺʳʨʘʞʘʶ ʙʦʣʴʰʫʶ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʢʘʥʜʠʜʘʪʫ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ ʊ.ʉ. ʂʝʥʝʥʙʘʝʚʫ ʟʘ ʥʘʫʯʥʫʶ ʢʦʥʩʫʣʴʪʘʪʮʠʶ ʠ ʠʥʞʝʥʝʨʫ ʊʆʆ "ʇʍ 

ɿʝʨʝʥʜʘ" ʅ.ʅ. ɾʫʟʙʘʝʚʫ ʟʘ ʧʦʩʪʦʷʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʣʝʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʞʜʝʚʘʣʴʥʦʡ ʤʘʰʠʥʦʡ Valley FP565. 
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ʊתʁɯʅ 

ɹײʣ ʤʘץʘʣʘʜʘ ɸץʤʦʣʘ ʦʙʣʳʩʳʥʳײץ שʨסʘץ ʜʘʣʘʣʳ ʘʡʤʘסʳ ʞʘסʜʘʡʣʘʨʳʥʜʘ ʩײʣʳ ʤʝʥ ʞʘʟʜʳץ 

ʨʘʧʩʪʳש ʘʨʘʣʘʩץʘʥ ʝʛʽʩʪʽʛʽʥʽש ʞʘʩʳʣ ʙʘʣʘʫʩʘ ʞᴅʥʝ ײץʨסʘץ ʟʘʪ ᴇʥʽʤʜʝʨʽʥ ײץʨʘʩʪʳʨʫʳʥʘ ʳʣסʘʣʤʝʥ 

 ʥᴅʪʠʞʝʣʝʨʽ שʘʥ ʟʝʨʪʪʝʫʣʝʨʜʽסʘ ʘʨʥʘʣסʘʣʘʫסᴅʩʝʨʽʥ ʙʘ שʛʝʡʣʝʨʽʥʽשʨʣʽ ʜʝװᴅʨ ʪ שʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽץ

ʢʝʣʪʽʨʽʣʛʝʥ. ɾײʤʳʩʪʳש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ʞʦסʘʨʳʩʘʧʘʣʳ ʤʘʣ ʘʟʳסʳ ᴇʥʽʤʜʝʨʽʥ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʪʽʥ, ʩʫʘʨʫʜʳש ʦשʪʘʡʣʳ ʞʘסʜʘʡʣʘʨʳʥ ʘʥʳץʪʘʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɿʝʨʪʪʝʫʣʝʨʜʽש ʙʘʨʳʩʳʥʜʘ 

ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʩʽʧ-ʜʘʤʫʳʥʘ ʳʣסʘʣʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽש ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫʛʝ ʞᴅʥʝ ʩʦʥʳʤʝʥ ץʘʪʘʨ, 

ᴅʨ ʪװʨʣʽ ʩʫʘʨʫ ʨʝʞʠʤʜʝʨʽʥʜʝ ץʘʣʳʧʪʘʩץʘʥ ᴇʥʽʤʜʽ ʩʘʣʳʩʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʤʽʥʜʝʪʪʝʨ ʘʣסʘ 

  ʪʘʨʳʥʜʘץʳʨ ʪʦʧʳʨʘשʦץ-ʘʨʘץ שʵʢʩʧʝʨʠʤʝʥʪʪʝʨ "ʇʍ ɿʝʨʝʥʜʘ" ɾʐʉ-ʥʽ ץʦʡʳʣʜʳ. ʊʘʥʘʧʪʳץ

2021 ʞʳʣʜʘʥ ʙʘʩʪʘʧ 2023 ʞʳʣסʘ ʜʝʡʽʥʛʽ ʘʨʘʣʳץʪʘ ʞװʨʛʽʟʽʣʜʽ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʩʫʘʨʫʜʳש 

ᴇʥʽʤʜʽ ʘʡʪʘʨʣʳץʪʘʡ ʞʦסʘʨʳʣʘʪʘʪʳʥʳʥ ʢᴇʨʩʝʪʪʽ: ʩʫʘʨʤʘʣʳ ʞʘסʜʘʡʜʘ ʞʘʩʳʣ ʙʘʣʘʫʩʘ ᴇʥʽʤʽ 

ʛʝʢʪʘʨʳʥʘ 16,4 ʪ ʙʦʣʩʘ, ʘʣ ʩʫʘʨʤʘʩʳʟ ʞʘסʜʘʡʜʘ ʦʣ ʥʝʙʘʨʳ ʛʝʢʪʘʨʳʥʘ 4,8 ʪ ײץʨʘʜʳ. ʉʦʥʳʤʝʥ ʙʽʨʛʝ, 

ʘʣʳʥסʘʥ ʤʘʣ ʘʟʳסʳʥʳץ שʦʨʝʢʪʽʢ ײץʥʜʳʣʳסʳ ʙʘסʘʣʘʥʜʳ, ʷסʥʠ ʦʣ ʘʟʳץʪʳײץ שʨʘʤʳʥʜʘ ʩʽשʽʤʜʽ 

ʧʨʦʪʝʠʥ ʤʝʥ ʘʣʤʘʩʧʘʣʳ ʵʥʝʨʛʠʷʥʳש ʞʦסʘʨʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ɸʪʘʣסʘʥ ʟʝʨʪʪʝʫʣʝʨ, ʉʦʣʪװʩʪʽʢ 

 ʦʣץ ʘʨʳ ᴇʥʽʤʽʥʝסʪʳ, ᴅʨʽ ʞʦץʨʘײʪ שʳʣʜʘʨʜʳץʜʘ ץʪʳץʜʘʡʣʘʨʳʥʜʘ ʤʘʣ ʘʟʳסʳ ʞʘסʩʪʘʥ ʘʡʤʘץʘʟʘפ

ʞʝʪʢʽʟʫ װʰʽʥ ʜʘץʳʣʜʘʨʜʳ ᴇʩʽʨʫʜʽש ʩʫʘʨʤʘʣʳ ʞʘסʜʘʡʣʘʨʳʥ ץʦʣʜʘʥʫʜʳש ʤʘשʳʟʜʳʣʳסʳʥ 

ʢᴇʨʩʝʪʝʜʽ, ʤײʥʳש ᴇʟʽ ʘʡʤʘץʪʳש ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ װʰʽʥ ʟʦʨ ʤʘשʳʟסʘ ʠʝ.   
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ʇʈʀʄɽʅɽʅʀɽ ʎʀʌʈʆɺʓʍ ʊɽʍʅʆʃʆɻʀʀ ʇʈʀ ʆɹʉʃɽɼʆɺɸʅʀʁ ʇʆʁʄɽʅʅʓʍ 

ʇʆʏɺ ɼʆʃʀʅʓ ʅʀʃɸ (ɽɻʀʇɽʊ) ʀ ʈɽʂʀ ʋʈɸʃɸ (ʂɸɿɸʍʉʊɸʅ) 

APPLICATION OF DIGITAL TECHNOLOGIES IN SURVEYS OF FLOODPLAIN SOILS 

OF THE NILE VALLEY (EGYPT) AND THE RIVERS OF THE URALS (KAZAKHSTAN)  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ɽʛʠʧʪʝ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʷʪʘ ʙʘʨʭʘʥʘʤʠ, ʥʝʪ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ 

ʯʝʣʦʚʝʢʘ, ʧʦʵʪʦʤʫ ʥʘʩʝʣʸʥʥʳʝ ʧʫʥʢʪʳ, ʛʦʨʦʜʘ ʚʳʪʷʥʫʣʠʩʴ ʚʜʦʣʴ ʧʦʙʝʨʝʞʴʷ ʨʝʢʠ ʅʠʣ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʷ ʧʦʡʤʘ ʅʠʣʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʝʱʸ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥ ʢʦʩʤʠʯʝʩʢʠʡ ʩʥʠʤʦʢ ʧʦʙʝʨʝʞʴʷ ʨʝʢʠ ʅʠʣ, ʘ ʪʘʢʞʝ ʚ ʧʨʦʛʨʘʤʤʝ ArcGIS 

ʩʜʝʣʘʥʳ ʨʠʩʫʥʢʠ ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ, ʥʘʪʨʠʝʚʦʛʦ ʟʘʩʦʣʝʥʠʷ, 

ʛʣʫʙʠʥʳ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʫʧʣʦʪʥʝʥʠʶ ʧʦʯʚ. 

ɺ ʩʪʘʪʴʝ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʧʨʠʤʝʥʝʥʠʝ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʦʯʚʦʚʝʜʝʥʠʠ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʦʡʤʝʥʥʳʭ ʧʦʯʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʦʯʚʦʚʝʜʝʥʠʠ ʧʨʠʚʦʜʠʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ, ʟʘʢʣʘʜʢʘ 

ʧʦʯʚʝʥʥʳʭ ʨʘʟʨʝʟʦʚ ʠ ʦʪʙʦʨ ʧʦʯʚ ʧʨʦʚʦʜʠʪʩʷ ʪʦʯʥʦ ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ. ɺ ʧʨʦʛʨʘʤʤʝ çOrman.kzè 

ʧʦʢʘʟʘʥʳ ʚʩʝ ʪʦʯʢʠ ʦʪʙʦʨʘ, ʢʦʪʦʨʳʝ ʧʦʟʞʝ ʧʝʨʝʚʝʣʠ ʚ ʧʨʦʛʨʘʤʤʫ ArcGIS ʠ ʚ ʵʪʦʡ ʧʨʦʛʨʘʤʤʝ 

ʩʦʟʜʘʥʳ ʤʥʦʛʦʩʣʦʡʥʳʝ ʢʘʨʪʳ, ʧʦ ʩʣʦʷʤ ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʇʦ ʩʣʦʷʤ 

ʢʘʨʪ ʦʪʜʝʣʴʥʦ ʧʦʢʘʟʘʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʧʦʯʚʝʥʥʳʭ ʨʘʟʨʝʟʦʚ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʦʯʚ, ʛʫʤʫʩʘ, ʩʦʜʝʨʞʘʥʠʝ ʸʤʢʦʩʪʠ ʧʦʛʣʦʱʝʥʠʷ, ʦʙʤʝʥʥʦʛʦ ʥʘʪʨʠʷ, 

ʢʘʪʠʦʥʥʦ-ʘʥʠʦʥʥʳʡ ʩʦʩʪʘʚ, ʪʦ ʝʩʪʴ ʨʝʟʫʣʴʪʘʪʳ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ. 

 

ANNOTATION  

In Egypt, the main part of the territory is occupied by barchans, there are no conditions for human 

habitation, so settlements and cities are stretched along the coast of the Nile River. Practically the whole 

Nile floodplain is used in agriculture for agricultural production. 

The article shows a space image of the Nile River coast, and also drawings are made in ArcGIS 

programme on spatial distribution of soil salinisation, sodium salinisation, groundwater depth and soil 

compaction.      

The article also discusses digitalisation, the use of digital technology in soil science, in this case 

in the survey of floodplain soils. The use of digital technology in soil science leads to a reduction in 

working time, soil transects and soil sampling is carried out precisely according to coordinates. The 

programme óOrman.kzô shows all sampling points, which were later transferred to ArcGIS programme 

and multilayer maps were created in this programme, the results of analytical data are shown by layers. 

Morphological description of soil sections, granulometric composition of surveyed soils, humus, content 

of absorption capacity, exchangeable sodium, cation-anion composition, i.e. results of water extraction 

are shown separately by map layers. 

 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʡʤʘ, ArcGIS, ʧʦʯʚʳ, ʢʘʨʪʳ. 

Key words: digital technologies, floodplain, ArcGIS, soils, maps. 

 

ɺʚʝʜʝʥʠʝ.  ʀʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʤʠʨʦʚʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ 

ʧʦʯʚʳ ʥʘʯʘʣʠ ʧʦʜʚʝʨʛʘʪʴʩʷ ʜʝʛʨʘʜʘʮʠʠ. ʇʣʦʱʘʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʫʚʝʣʠʯʠʣʠʩʴ, 

ʦʩʦʙʝʥʥʦ ʵʪʦ ʟʘʤʝʪʥʦ ʚ ʂʘʟʘʭʩʪʘʥʝ. ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ɽʛʠʧʪʘ ʚ ʦʩʥʦʚʥʦʤ ʨʘʟʚʠʪʦ ʚʜʦʣʴ 

ʧʦʙʝʨʝʞʴʷ ʨʝʢʠ ʅʠʣ, ʪʘʢ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʪʘʨʨʠʪʦʨʠʠ ɽʛʠʧʪʘ - ɻ ʪʦ ʧʫʩʪʳʥʷ. ɽʛʠʧʝʪ, ʛʜʝ ʙʦʣʝʝ 95% 

ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʠʤʘʶʪ ʧʫʩʪʳʥʠ, ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʩʝʨʴʝʟʥʳʤʠ ʚʳʟʦʚʘʤʠ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ 

ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʆʛʨʘʥʠʯʝʥʥʳʝ ʧʣʦʱʘʜʠ ʧʣʦʜʦʨʦʜʥʳʭ ʟʝʤʝʣʴ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʝ ʚ 

ʜʦʣʠʥʝ ʠ ʜʝʣʴʪʝ ʅʠʣʘ, ʧʦʜʚʝʨʛʘʶʪʩʷ ʠʥʪʝʥʩʠʚʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʜʝʛʨʘʜʘʮʠʠ. 

ɼʝʛʨʘʜʘʮʠʷ ʧʦʯʚ ʫʛʨʦʞʘʝʪ ʥʝ ʪʦʣʴʢʦ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ, ʥʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʩʪʨʘʥʳ.  

ʆʩʥʦʚʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʨʘʟʚʠʪʠʷ  ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʦʯʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʈʝʩʧʫʙʣʠʢʝ 

ʂʘʟʘʭʩʪʘʥ, ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʮʠʬʨʦʚʳʭ ʧʦʯʚʝʥʥʳʭ ʢʘʨʪ ʨʘʟʣʠʯʥʳʭ ʤʘʩʰʪʘʙʦʚ ʠ ʮʠʬʨʦʚʳʭ 

ʧʦʯʚʝʥʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʙʘʟ ʜʘʥʥʳʭ. 



______                                         _________     Ȧəɡɑ ɞɆɖəɆɞɡɑɡӽɡ ӽɡɑɡɒɊɆɖɡ 
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ʇʦ ʤʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ ʦʪʮʠʬʨʦʚʢʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʪʨʝʙʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʪʘʢʠʭ ʢʘʢ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ, ʩʧʫʪʥʠʢʦʚʳʝ 

ʩʥʠʤʢʠ, ʪʘʢ ʠ ʫʞʝ ʠʤʝʶʱʠʝʩʷ ʙʫʤʘʞʥʳʝ ʢʘʨʪʳ ʠ ʢʘʨʪʪʦʛʨʘʤʤʳ [1,2,3,4,5]. 

ʄʥʦʛʠʝ ʘʚʪʦʨʳ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʮʠʬʨʦʚʳʝ ʢʘʨʪʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʦʝ ʨʘʟʨʝʰʝʥʠʝ ʠ 

ʜʝʪʘʣʠʟʘʮʠʶ, ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʥʦʚʝʡʰʠʝ ʥʘʫʯʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. [6,7,8,9,10]. 

ʇʦʯʚʝʥʥʳʝ ʢʘʨʪʳ ʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʵʣʝʤʝʥʪʦʤ ʫʧʨʘʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʤ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʥʦ ʥʝ ʤʝʥʝʝ ʟʥʘʯʠʤ ʮʠʬʨʦʚʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ 

ʤʘʪʝʨʠʘʣ ʧʨʠ ʠʟʫʯʝʥʠʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʚ ʠʟʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʱʘʬʪʦʚ. [11,12,13,14,15]. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʥʝʣʴʟʷ ʧʨʝʜʩʪʘʚʠʪʴ ʞʠʟʥʴ ʙʝʟ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʠ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʚ 

ʂʘʟʘʭʩʪʘʥʝ ʨʘʩʰʠʨʷʶʪʩʷ ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʦʡ ʢʘʨʪʦʛʨʘʬʠʠ. ɺʩʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʫʛʦʜʴʷ ʂʘʟʘʭʩʪʘʥʘ ʦʮʠʬʨʦʚʘʥʳ, ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʦʯʚ ʧʨʦʚʦʜʠʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʮʠʬʨʦʚʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʚʥʝʜʨʝʥʘ ʧʨʦʛʨʘʤʤʘ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʦʯʚ.  

ʆʜʥʦʡ ʠʟ ʥʝʨʝʰʝʥʥʳʭ ʧʨʦʙʣʝʤ ʮʠʬʨʦʚʦʡ ʢʘʨʪʦʛʨʘʬʠʠ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ ʧʦʣʝʚʳʭ 

ʜʘʥʥʳʭ, ʦʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʣʝʩʥʳʭ ʫʛʦʜʠʡ. 

ɺ ʂʘʟʘʭʩʪʘʥʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʦʡʤʘ ʨʝʢʠ ʋʨʘʣ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʢʘʢ 

ʧʘʩʪʙʠʱʥʳʝ ʫʛʦʜʴʷ ʠ ʩʝʥʦʢʦʩʳ. ʆʙʩʣʝʜʦʚʘʥʠʝ ʧʦʯʚ ʧʦʡʤʝʥʥʳʭ ʧʦʯʚ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ 

ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʠ. 

ʂʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʳʭ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ (ML) ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʦʚʘʨʠʘʪʦʚ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ. ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʮʝʥʢʫ ʘʣʛʦʨʠʪʤʦʚ ML ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʧʰʝʥʠʮʳ ʥʘ 

ʶʛʦ - ʟʘʧʘʜʝ ʀʨʘʥʘ [16]. 

ʇʦ ʤʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʥʘ 

ʦʩʥʦʚʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʦʙʨʘʙʦʪʢʫ 

ʠʟʦʙʨʘʞʝʥʠʡ, ʦʙʫʯʝʥʠʝ ʤʦʜʝʣʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʤʘʰʠʥʥʦʤ ʦʙʫʯʝʥʠʠ, ʘ ʪʘʢʞʝ 

ʧʨʠʤʝʥʝʥʠʝ ʠ ʧʨʦʚʝʨʢʫ ʤʦʜʝʣʠ. ɺʦʟʤʦʞʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʧʨʦʱʘʶʪʩʷ ʧʣʘʪʬʦʨʤʘʤʠ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ. ʆʜʥʘʢʦ ʩʦʚʨʝʤʝʥʥʳʝ 

ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʩʦʢʨʘʱʝʥʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʝʨʝʦʙʫʯʝʥʠʷ, ʦʙʨʘʙʦʪʢʫ ʩʠʪʫʘʮʠʡ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ 

ʷʚʥʫʶ ʦʮʝʥʢʫ ʦʰʠʙʦʢ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʩʥʦʚʥʦʤ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʣʦʢʘʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʩʨʝʜʘʭ [17]. 

ʇʦ ʜʘʥʥʳʤ ʄ. ɸ.ʉʤʠʨʥʦʚʘ ʠ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ ʚʢʣʶʯʝʥʠʝ ʧʨʦʮʝʩʩʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ 

ʘʣʛʦʨʠʪʤ ʮʠʬʨʦʚʦʛʦ ʧʦʯʚʝʥʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʦ ʫʯʝʩʪʴ ʥʝ ʪʦʣʴʢʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ, ʥʦ ʠ ʚʨʝʤʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺʳʷʚʣʝʥʦ, 

ʯʪʦ ʨʘʩʧʘʰʢʘ ʟʝʤʝʣʴ ʇʨʦʭʦʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʟʝʤʣʷʭ, ʩʣʘʙʦ 

ʧʦʜʚʝʨʞʝʥʥʳʭ ʵʨʦʟʠʠ, ʩ ʪʝʤʧʘʤʠ ʵʨʦʟʠʠ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʥʘ ʙʦʣʝʝ ʤʦʣʦʜʳʭ ʧʘʰʥʷʭ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʢʘʨʪʳ ʵʨʦʜʠʨʦʚʘʥʥʦʩʪʠ ʧʦʯʚ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ ʬʘʢʪʦʨ - ʧʨʦʮʝʩʩ 

- ʩʚʦʡʩʪʚʦ ʩ ʫʯʝʪʦʤ ʠ ʙʝʟ ʫʯʝʪʘ ʜʣʠʪʝʣʴʥʦʩʪʠ ʨʘʩʧʘʰʢʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʜʨʫʛ ʜʨʫʛʫ [18]. 

ɺ.ɸ.ʂʦʚʜʘ ʠ ʜʨʫʛʠʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʧʦʯʚʘ ï ʵʪʦ ʧʨʠʨʦʜʥʦʝ ʪʝʣʦ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʠʤʝʝʪ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʚ ʪʨʝʭ ʠʟʤʝʨʝʥʠʷʭ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʂʘʢ ʚʩʷʢʦʝ ʧʨʠʨʦʜʥʦʝ ʪʝʣʦ, ʦʥʘ 

ʠʤʝʝʪ ʩʚʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʦʙʲʝʤ ʠ ʛʨʘʥʠʮʳ [19]. 

ʇʦʯʚʳ ʧʦʡʤ ʅʠʣʘ ʠ ʋʨʘʣʘ ʧʦʜʚʝʨʛʘʶʪʩʷ ʧʨʦʮʝʩʩʘʤ ʜʝʛʨʘʜʘʮʠʠ. ʅʘ ʧʨʦʮʝʩʩʳ ʜʝʛʨʘʜʘʮʠʠ 

ʧʦʯʚ ʫʢʘʟʳʚʘʶʪ ʤʥʦʛʠʝ ʘʚʪʦʨʳ. ʆʥʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʜʝʛʨʘʜʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʙʳʩʪʨʦʛʦ ʧʨʦʭʦʜʘ ʧʘʚʦʜʢʦʚʳʭ ʚʦʜ ʠ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʩʤʳʚʘʝʪʩʷ, ʘ ʪʘʢʞʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʘʣʣʶʚʠʘʣʴʥʳʭ ʠ ʜʝʣʶʚʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʩʪʫʧʘʝʪ ʠʟʙʳʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʥʘʥʦʩʦʚ, ʯʪʦ ʚʝʜʸʪ ʢ ʟʘʜʝʨʞʢʝ ʦʪʨʘʩʪʘʥʠʷ ʠ ʛʠʙʝʣʠ ʪʨʘʚ[20]. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʧʦʯʚʳ ʧʦʡʤ ʨʝʢ 

ʅʠʣʘ ʠ ʋʨʘʣʘ. ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʦʡʤʝʥʥʳʭ ʧʦʯʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʚ ʂʘʟʘʭʩʪʘʥʝ 

ʧʨʠʣʦʞʝʥʠʝ çOrman.kzè, ʨʘʙʦʪʘʶʱʝʝ ʥʘ ʙʘʟʝ ʧʣʘʪʬʦʨʤʳ CarryMap.  ʇʣʘʪʬʦʨʤʘ CarryMap 
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Builder ï ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʩʰʠʨʝʥʠʝ ʢ ArcGIS Desktop ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʥʘʩʪʨʦʝʥʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʦʬʣʘʡʥ ʢʘʨʪ.  

ʇʨʠʣʦʞʝʥʠʝ ʨʘʩʩʯʠʪʘʥʦ ʜʣʷ ʨʘʙʦʪʳ ʩ ʢʘʨʪʘʤʠ ʣʝʩʥʳʭ ʫʛʦʜʠʡ ʂʘʟʘʭʩʪʘʥʘ ʥʘ ʤʦʙʠʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚʘʭ, ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʬʣʘʡʥ-ʢʘʨʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʣʝʩʥʦʛʦ ʬʦʥʜʘ. 

ʇʦʣʴʟʦʚʘʪʝʣʷʤʠ ʵʪʠʭ ʢʘʨʪ ʷʚʣʷʶʪʩʷ ʩʦʪʨʫʜʥʠʢʠ ʠ ʧʦʩʝʪʠʪʝʣʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʦʚ, 

ʟʘʧʦʚʝʜʥʠʢʦʚ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʨʝʟʝʨʚʘʪʦʚ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʚʳʧʦʣʥʷʶʱʠʝ 

ʣʝʩʦʫʩʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ, ʠ ʜʨʫʛʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʜʘʥʥʦʛʦ ʩʝʢʪʦʨʘ. 

ɿʘʣʦʞʠʣʠ ʪʨʠ ʧʦʯʚʝʥʥʳʭ ʨʘʟʨʝʟʘ ʥʘ ʧʦʡʤʝ ʨʝʢʠ ʋʨʘʣ. ɸʥʘʣʠʟʳ ʧʦʯʚ ʧʨʦʚʦʜʠʣʠ 

ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʛʨʘʤʤʫ 

Microsoft Excel 2010, ʧʨʦʛʨʘʤʤʫ ArcGIS ʠ Google Earth. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʘ ʧʦʡʤʘ ʨʝʢʠ ʅʠʣ. 

ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ, ʧʨʠ ʠʟʫʯʝʥʠʡ ʧʦʡʤʝʥʥʳʭ 

ʧʦʯʚ ʧʦʯʚʝʥʥʳʝ ʨʘʟʨʝʟʳ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʠʟ ʨʘʩʯʸʪʘ 3 ʛʝʢʪʘʨʘ. ʊʦ ʝʩʪʴ ʥʘ ʪʨʸʭ ʛʝʢʪʘʨʘʭ 

ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʦʜʠʥ ʧʦʯʚʝʥʥʳʡ ʦʙʨʘʟʝʮ. ʊʦʯʢʠ ʟʘʢʣʘʜʢʠ ʧʦʯʚʝʥʥʳʭ ʨʘʟʨʝʟʦʚ ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ 

ʦʪʤʝʯʘʣʠ ʚ ʧʨʦʛʨʘʤʤʝ, ʧʨʦʚʦʜʠʣʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʨʘʟʨʝʟʦʚ ʠ ʧʦ ʛʝʥʝʪʠʯʝʩʢʠʤ 

ʛʦʨʠʟʦʥʪʘʤ ʦʪʙʠʨʘʣʠ ʦʙʨʘʟʮʳ ʧʦʯʚ. ʇʦʯʚʘ ʧʨʦʩʫʰʠʚʘʣʘʩʴ ʠ ʚ ʘʢʢʨʝʜʠʪʦʚʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 

ʧʨʦʚʦʜʠʣʠʩʴ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ. ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ɻʆʉʊʘʤ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ. ʇʦʡʤʘ ʨʝʢʠ ʋʨʘʣ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʢʦʚʳʣʴʥʦ-

ʨʘʟʥʦʪʨʘʚʥʦʡ,  ʪʠʧʯʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦʡ ʠ ʨʘʟʥʦʪʨʘʚʥʦʡ ʘʩʩʦʮʠʘʮʠʝʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʳʜʝʣʷʝʪʩʷ 

ʪʠʧʯʘʢ, ʞʠʪʥʷʢ, ʢʦʚʳʣʴ, ʟʚʝʨʦʙʦʡ, ʩʦʣʷʥʢʘ, ʩʦʣʦʜʢʘ, ʰʘʣʬʝʡ, ʯʝʨʪʦʧʦʣʦʭ, ʙʦʙʦʚʳʝ, ʚʴʶʥʦʢ 

ʧʦʣʝʚʦʡ, ʢʦʥʩʢʠʡ ʱʘʚʝʣʴ, ʘ ʪʘʢʞʝ ʢʫʩʪʘʨʥʠʢʘʤʠ ʰʠʧʦʚʥʠʢʘ, ʩʤʦʨʦʜʠʥʳ, ʚʜʦʣʴ ʨʝʢʠ ʠ ʧʦ ʙʘʣʢʘʤ 

ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ (ʜʫʙʳ, ʙʝʨʸʟʳ, ʢʣʸʥʳ ʠ ʪ.ʜ.). 

 

 
ʈʠʩʫʥʦʢ 1 ï  ʂʦʩʤʠʯʝʩʢʠʡ ʩʥʠʤʦʢ ʨʝʢʠ ʅʠʣ (ɽʛʠʧʝʪ) 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ ɽʛʠʧʪʝ ʦʩʥʦʚʥʘʷ 

ʪʝʨʨʠʪʦʨʠʷ ʧʫʩʪʳʥʥʘʷ, ʪʦ ʥʘʩʝʣʸʥʥʳʝ ʧʫʥʢʪʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚʜʦʣʴ ʙʝʨʝʛʦʚ ʅʠʣʘ, ʯʪʦ ʜʘʣʦ 

ʥʘʛʨʫʟʢʫ ʥʘ ʧʦʡʤʝʥʥʳʝ ʧʦʯʚʳ ʠ ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʜʝʛʨʘʜʘʮʠʠ ʧʦʡʤʝʥʥʳʭ ʧʦʯʚ ʅʠʣʘ. ʇʨʦʝʪʠʚʥʦʝ 

ʧʦʢʨʳʪʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʡʤʝʥʥʳʭ ʧʦʯʚ ʋʨʘʣʘ ʚʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʩʪʘʚʣʷʝʪ 65-70%, ʘ 

ʅʠʣʘ 40-45 %. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʷ ʧʦʡʤʘ ʅʠʣʘ ʟʘʥʷʪʘ ʥʘʩʝʣʸʥʥʳʤʠ ʧʫʥʢʪʘʤʠ.   
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ʈʠʩʫʥʦʢ 2 ï ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʣʘʩʩʦʚ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚʳ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʦʯʚ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ 

ʮʠʬʨʦʚʳʝ ʢʘʨʪʳ, ʠʩʧʦʣʴʟʫʷ ʤʥʦʛʦʩʣʦʡʥʦʩʪʴ ʥʘ ʦʜʥʦʡ ʢʘʨʪʝ ʧʦ ʢʘʞʜʦʤʫ ʨʘʟʨʝʟʫ ʤʦʞʥʦ ʧʦʢʘʟʘʪʴ 

ʥʝʩʢʦʣʴʢʦ ʵʣʝʤʝʥʪʦʚ. ʅʘ ʨʠʩʫʥʢʘʭ ʧʦʢʘʟʘʥʳ ʩʣʦʡ ʮʠʬʨʦʚʳʭ ʢʘʨʪ. 

ɿʘʩʦʣʝʥʠʝ ʧʦʯʚ ʧʨʠʚʦʜʠʪ ʢ ʜʝʛʨʘʜʘʮʠʠ. ʀʟ-ʟʘ  ʟʘʩʦʣʝʥʠʝ ʚ ʜʝʣʴʪʝ ʅʠʣʘ ʚʦʟʥʠʢʣʘ ʧʨʦʙʣʝʤʘ. 

ʊʦ ʝʩʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘʩʦʣʝʥʠʷ ʚʦʟʥʠʢ ʠʟ-ʟʘ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʠ ʜʨʝʥʘʞʘ (ʨʠʩ.2). 

ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʝʥʠʝ ʫʣʫʯʰʝʥʥʳʭ ʜʨʝʥʘʞʥʳʭ ʩʠʩʪʝʤ ʠ ʚʳʨʘʱʠʚʘʥʠʝ 

ʩʦʣʝʫʩʪʦʡʯʠʚʳʭ ʢʫʣʴʪʫʨ. 

ʀʟ ʨʠʩʫʥʢʘ 2 ʚʠʜʥʦ, ʯʪʦ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ  ʟʘʩʦʣʝʥʠʝ ʥʠʟʢʦʝ, ʚʳʩʦʢʦʝ ʟʘʩʦʣʝʥʠʝ 

ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʥʝʙʦʣʴʰʦʡ ʪʝʨʨʠʪʦʨʠʠ ɽʛʠʧʪʘ. ɿʘʩʦʣʝʥʠʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʦʡʤʳ ʨʝʢʠ ʅʠʣ. 

ʆʩʥʦʚʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ɽʛʠʧʪʘ ʠʤʝʝʪ ʧʝʩʯʘʥʳʡ ʧʦʢʨʦʚ, ʧʦʵʪʦʤʫ ʢʘʢ ʪʘʢʦʚʦ ʥʘ ʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ 

ʟʘʩʦʣʝʥʠʝ ʙʫʜʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʪʨʠʝʚʦʝ ʟʘʩʦʣʝʥʠʝ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʧʦʡʤʝʥʥʳʭ ʧʦʯʚ (ʨʠʩ.3). 

 

 
ʈʠʩʫʥʦʢ 3 ï  ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʪʨʠʝʚʦʛʦ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚʳ 

 

ʅʘ ʟʘʩʦʣʝʥʠʝ ʢʨʦʤʝ ʧʣʦʭʦʛʦ ʜʨʝʥʘʞʘ ʚʣʠʷʝʪ ʪʘʢʞʝ ʛʣʫʙʠʥʘ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ʅʘ ʨʠʩʫʥʢʝ 4, ʵʪʦ ʪʨʝʪʠʡ ʩʣʦʡ ʮʠʬʨʦʚʦʡ ʢʘʨʪʳ, ʧʦʢʘʟʘʥʦ ʫʨʦʚʝʥʴ ʟʘʣʝʛʘʥʠʷ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ɺ ʦʩʥʦʚʥʦʤ ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʩʨʝʜʥʠʡ. ʇʦ ʧʦʡʤʝ ʨʝʢʠ ʅʠʣ ʚʳʩʦʪʘ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʠʟʢʘʷ, ʚ ʧʨʝʜʝʣʘʭ 2-5 ʤʝʪʨʦʚ. 
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ʈʠʩʫʥʦʢ 4 ï ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʣʫʙʠʥʳ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 

 

ʇʣʦʭʘʷ ʜʨʝʥʠʨʦʚʘʥʥʦʩʪʴ ʧʦʯʚ ʧʨʠʚʦʜʠʪ ʢ ʫʧʣʦʪʥʝʥʠʶ ʧʦʯʚʳ. ʀʟ ʨʠʩʫʥʢʘ 5 ʚʠʜʥʦ, ʯʪʦ 

ʚʜʦʣʴ ʨʝʢʠ ʅʠʣ ʧʦʯʚʳ ʠʤʝʶʪ ʦʯʝʥʴ ʚʳʩʦʢʦʝ ʫʧʣʦʪʥʝʥʠʝ. 

 

 
ʈʠʩʫʥʦʢ 5 ï ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫʧʣʦʪʥʝʥʠʷ ʧʦʯʚʳ 

 

ɽʩʣʠ ʧʦʡʤʘ ʨʝʢʠ ʅʠʣ ʠʤʝʝʪ ʰʠʨʠʥʫ ʚ ʧʨʝʜʝʣʘʭ 100-120 ʤʝʪʨʦʚ, ʪʦ ʧʦʡʤʘ ʨʝʢʠ ʋʨʘʣ 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1-2 ʜʦ 30-35 ʤʝʪʨʦʚ. 

ʀʟ ʨʠʩʫʥʢʦʚ 6-9 ʚʠʜʥʦ, ʯʪʦ ʥʘ ʧʝʨʚʦʤ ʩʣʦʝ ʢʘʨʪʳ ʧʦʡʤʳ ʨʝʢʠ ʋʨʘʣ ʧʦʢʘʟʘʥʳ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚ. ʊʦ ʝʩʪʴ ʥʘ ʮʠʬʨʦʚʦʡ ʢʘʨʪʝ ʫʢʘʟʘʥʳ ʢʦʦʨʜʠʥʘʪʳ ʦʪʙʦʨʘ ʧʨʦʙ 

ʧʦʯʚʳ ʠ ʝʛʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. 

 

 
ʈʠʩʫʥʦʢ 6 ï ʊʦʯʢʘ ʦʪʙʦʨʘ ʧʦʯʚʝʥʥʳʭ ʧʨʦʙ, ʨʘʟʨʝʟ ˉ21 
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ʀʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯʥʳʝ ʧʨʦʛʨʘʤʤʳ ʚ ʦʜʥʦʡ ʢʘʨʪʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʥʦʛʦʩʣʦʡʥʦʩʪʴ 

ʧʨʦʛʨʘʤʤ ʠ ʧʦ ʢʘʞʜʦʤʫ ʧʦʯʚʝʥʥʦʤʫ ʨʘʟʨʝʟʫ ʜʘʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ. ɺ ʵʪʦʤ ʠ ʝʩʪʴ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʠ. 

ɺʳʚʦʜʳ. ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʎʠʬʨʦʚʳʝ ʢʘʨʪʳ ʦʙʣʝʛʯʘʶʪ ʨʘʙʦʪʫ ʧʦʯʚʦʚʝʜʦʚ. 

2. ʇʨʠʚʷʟʢʘ ʧʦʯʚʝʥʥʳʭ ʨʘʟʨʝʟʦʚ ʠʤʝʝʪ ʪʦʯʥʳʝ ʢʦʦʨʜʠʥʘʪʳ. 

3. ʎʠʬʨʦʚʳʝ ʢʘʨʪʳ ʦʯʝʥʴ ʫʜʦʙʥʳ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

4. ʅʘ ʦʜʥʦʤ ʥʦʩʠʪʝʣʠ ʩʦʜʝʨʞʠʪʩʷ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʚʳʙʨʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʡ. 

5. ʇʦʯʚʳ ʧʦʡʤ ʨʝʢ ʅʠʣʘ ʠ ʋʨʘʣʘ ʧʦʜʚʝʨʞʝʥʳ ʜʝʛʨʘʜʘʮʠʠ. 

 

 
ʈʠʩʫʥʦʢ 7 ï ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʨʘʟʨʝʟʘ 22 

 

 
ʈʠʩʫʥʦʢ 8 ï ʊʦʯʢʘ ʦʪʙʦʨʘ ʧʦʯʚʝʥʥʳʭ ʧʨʦʙ ʨʘʟʨʝʟʘ ˉ 23 ʠ ʜʘʥʥʳʝ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ 

ʩʦʩʪʘʚʫ ʧʦʯʚ ʜʚʫʭ ʨʘʟʨʝʟʦʚ 

 

 
ʈʠʩʫʥʦʢ 9 ï ʜʘʥʥʳʝ ʧʦ ʛʫʤʫʩʫ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʠ ʨʝʟʫʣʴʪʘʪʳ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ ʧʦ 

ʨʘʟʨʝʟʫ ˉ22
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ʊתʁɯʅ 

ɽʛʠʧʝʪʪʝ ʘʫʤʘץʪʳש ʥʝʛʽʟʛʽ ʙᴇʣʽʛʽʥ ʙʘʨʭʘʥʘʣʘʨ ʘʣʳʧ ʞʘʪʳʨ, ʘʜʘʤʥʳש ᴇʤʽʨ ʩװʨʫʽʥʝ ʞʘסʜʘʡ 

ʞʦץ, ʩʦʥʜʳץʪʘʥ ʝʣʜʽ ʤʝʢʝʥʜʝʨ, ץʘʣʘʣʘʨ ʅʽʣ ᴇʟʝʥʽʥʽש ʞʘסʘʣʘʫʳʤʝʥ ʩʦʟʳʣʳʧ ʞʘʪʳʨ. ʅʽʣʜʽש ʙʘʨʣʳץ 

ʜʝʨʣʽʢ ʞʘʡʳʣʤʘʩʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ᴇʥʽʤʜʝʨʽʥ ʘʣʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ. 

ʄʘץʘʣʘʜʘ ʅʽʣ ᴇʟʝʥʽʥʽש ʞʘסʘʣʘʫʳʥʳס שʘʨʳʰʪʳץ ʩʫʨʝʪʽ, ʩʦʥʜʘʡ-ʘץ ArcGIS ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ 

ʪʦʧʳʨʘץʪʳש ʪײʟʜʘʥʫʳʥʳש, ʥʘʪʨʠʡʜʽש ʪײʟʜʘʥʫʳʥʳש, ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש ʪʝʨʝשʜʽʛʽʥʽש ʞᴅʥʝ 

ʪʦʧʳʨʘץʪʳש ʪʳסʳʟʜʘʣʫʳʥʳש ʢʝשʽʩʪʽʢʪʽʢ ʪʘʨʘʣʫʳ ʪʫʨʘʣʳ ʩʫʨʝʪʪʝʨ ʢᴇʨʩʝʪʽʣʛʝʥ. 

ʄʘץʘʣʘʜʘ ʩʦʥʳʤʝʥ ץʘʪʘʨ ʮʠʬʨʣʘʥʜʳʨʫ, ʪʦʧʳʨʘץʪʘʥʫʜʘ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ 

 .ʘʨʘʩʪʳʨʳʣʘʜʳץ ʪʳ ʟʝʨʪʪʝʫ ʤᴅʩʝʣʝʣʝʨʽץʜʘʡʜʘ ʞʘʡʳʣʤʘʣʳ ʪʦʧʳʨʘסʣ ʞʘײʦʣʜʘʥʫ, ʙץ

ʊʦʧʳʨʘץʪʘʥʫʜʘ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ץʦʣʜʘʥʫ ʞײʤʳʩ ʫʘץʳʪʳʥʳץ שʳʩץʘʨʫʳʥʘ ᴅʢʝʣʝʜʽ, 

ʪʦʧʳʨʘץ ʢʝʩʽʥʜʽʣʝʨʽʥ ʪᴇʩʝʫ ʞᴅʥʝ ʪʦʧʳʨʘץʪʳ ʪʘשʜʘʫ ʜᴅʣ ʢʦʦʨʜʠʥʘʪʪʘʨ ʙʦʡʳʥʰʘ ʞװʟʝʛʝ 

ʘʩʳʨʳʣʘʜʳ. ɹʘסʜʘʨʣʘʤʘʜʘ "Orman.kz" ʢʝʡʽʥʽʨʝʢ ArcGIS ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ʘʫʜʘʨʳʣסʘʥ ʙʘʨʣʳץ 

ʪʘשʜʘʫ ʥװʢʪʝʣʝʨʽ ʢᴇʨʩʝʪʽʣʛʝʥ ʞᴅʥʝ ʙײʣ ʙʘסʜʘʨʣʘʤʘʜʘ ʢᴇʧ ץʘʙʘʪʪʳ ʢʘʨʪʘʣʘʨ ʞʘʩʘʣסʘʥ, ץʘʙʘʪʪʘʨ 

ʘʥʘʣʠʪʠʢʘʣʳץ ʤᴅʣʽʤʝʪʪʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽʥ ʢᴇʨʩʝʪʝʜʽ. ʂʘʨʪʘʣʘʨʜʳץ שʘʙʘʪʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʪʦʧʳʨʘץ 

ʢʝʩʽʥʜʽʣʝʨʽʥʽש ʤʦʨʬʦʣʦʛʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʩʳ, ʟʝʨʪʪʝʣʛʝʥ ʪʦʧʳʨʘץʪʳש ʛʨʘʥʫʣʦʤʝʪʨʠʷʣʳײץ ץʨʘʤʳ, 

 ,ʨʘʤʳײץ ץʘʥʠʦʥʜʳ-ץʥʳ, ʥʘʪʨʠʡ ʘʣʤʘʩʫʳ, ʢʘʪʠʦʥʜʳײʤʘʟʤ שʳʥʳסʽʨʫ ʩʳʡʳʤʜʳʣʳשʘʨʘʰʽʨʽʢ, ʩʽץ

ʷסʥʠ ʩʫ ʩʳסʳʥʜʳʩʳʥʳש ʥᴅʪʠʞʝʣʝʨʽ ʙᴇʣʝʢ ʢᴇʨʩʝʪʽʣʛʝʥ. 
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ʆʎɽʅʂɸ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʀʅʉɽʂʊʀʎʀɼʆɺ ɺ ɹʆʈʔɹɽ ʉ ʂɸʈʊʆʌɽʃʔʅʓʄ 

ʂʆʃʆʈɸɼʉʂʀʄ ɾʋʂʆʄ ɺ ʋʉʃʆɺʀʗʍ ɿɸʇɸɼʅʆ-ʂɸɿɸʍʉʊɸʅʉʂʆʁ ʆɹʃɸʉʊʀ 

EVALUATION OF THE EFFECTIVENESS OF INS ECTICIDES IN THE CONTROL OF 

POTATO POTATO BEETLE IN THE CONDITIONS OF THE WEST KAZAKHSTAN 

REGION 

 

ɸʥʥʦʪʘʮʠʷ 

ɺʣʠʷʥʠʝ ʠʥʩʝʢʪʠʮʠʜʦʚ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʢʘʨʪʦʬʝʣʷ ʚ ʫʩʣʦʚʠʷʭ ɿʘʧʘʜʥʦ-

ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʨʝʛʠʦʥʘ. ʂʘʨʪʦʬʝʣʴ, 

ʢʘʢ ʦʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʯʘʩʪʦ ʧʦʜʚʝʨʛʘʝʪʩʷ ʘʪʘʢʝ ʨʘʟʣʠʯʥʳʭ 

ʚʨʝʜʠʪʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ ʢʦʣʦʨʘʜʩʢʠʡ ʞʫʢ, ʪʣʷ ʠ ʜʨʫʛʠʝ ʥʘʩʝʢʦʤʳʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʟʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʠʥʩʝʢʪʠʮʠʜʦʚ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʯʠʩʣʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʝʡ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʩʝʢʪʠʮʠʜʳ ʚ ʥʘʯʘʣʝ 

ʚʝʛʝʪʘʮʠʠ, ʢʦʛʜʘ ʨʘʩʪʝʥʠʷ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳ ʢ ʘʪʘʢʝ ʚʨʝʜʠʪʝʣʝʡ. ɿʘ ʩʯʝʪ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ 

ʚʨʝʜʥʳʭ ʥʘʩʝʢʦʤʳʭ ʩʥʠʞʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʚʨʝʞʜʝʥʠʷ ʢʣʫʙʥʝʡ ʠ ʩʪʝʙʣʝʡ, ʯʪʦ ʚ ʠʪʦʛʝ 

ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʚʳʩʦʢʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʠ ʢʘʯʝʩʪʚʫ ʫʨʦʞʘʷ. ɺʨʝʜʠʪʝʣʠ, ʪʘʢʠʝ ʢʘʢ ʢʦʣʦʨʘʜʩʢʠʡ 

ʞʫʢ, ʤʦʛʫʪ ʫʥʠʯʪʦʞʘʪʴ ʣʠʩʪʴʷ ʨʘʩʪʝʥʠʷ, ʯʪʦ ʥʘʨʫʰʘʝʪ ʧʨʦʮʝʩʩ ʬʦʪʦʩʠʥʪʝʟʘ ʠ ʩʥʠʞʘʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʫʶʱʠʭʩʷ ʢʣʫʙʥʝʡ. ʀʥʩʝʢʪʠʮʠʜʳ ʵʬʬʝʢʪʠʚʥʦ ʟʘʱʠʱʘʶʪ ʢʘʨʪʦʬʝʣʴ ʦʪ ʪʘʢʠʭ 

ʚʨʝʜʠʪʝʣʝʡ, ʯʪʦ ʩʥʠʞʘʝʪ ʧʦʪʝʨʠ ʫʨʦʞʘʷ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʝʛʦ ʦʙʲʝʤ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʜʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʢʨʘʭʤʘʣʘ ʚ ʢʣʫʙʥʷʭ 

ʢʘʨʪʦʬʝʣʷ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʧʦʚʨʝʞʜʝʥʥʦʩʪʠ ʙʦʪʚʳ ʢʘʨʪʦʬʝʣʴʥʳʤ 

ʢʦʣʦʨʘʜʩʢʠʤ ʞʫʢʦʤ. ʇʨʠʤʝʥʷʝʤʳʝ ʧʨʝʧʘʨʘʪʳ ʥʝʦʜʠʥʘʢʦʚʦ ʚʣʠʷʣʠ ʥʘ ʛʠʙʝʣʴ ʢʦʣʦʨʘʜʩʢʦʛʦ 

ʞʫʢʘ, ʥʘ ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʥʦʩʪʠ ʙʦʪʚʳ ʚʨʝʜʠʪʝʣʝʤ, ʯʪʦ ʧʦʚʣʠʷʣʦ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʷ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʢʦʣʝʙʘʣʘʩʴ, ʠ ʥʘʠʤʝʥʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ 

ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʥʘ ʢʦʥʪʨʦʣʝ. ɺ ʦʧʳʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʩʝʢʪʠʮʠʜʦʚ ʧʨʦʪʠʚ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʚʦʟʨʦʩʣʘ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʨʠʤʝʥʷʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘ.  

     

ANNOTATION  
The influence of insecticides on potato yield and quality in the conditions of the West Kazakhstan 

region is an important aspect for the agriculture of the region. Potatoes, as one of the main agricultural 
crops, are often attacked by various pests such as the Colorado potato beetle, aphids and other insects, 
which can significantly reduce yields and product quality. The use of insecticides allows you to control 
the number of pests, which helps to increase yields. It is especially important to use insecticides at the 
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beginning of the growing season, when plants are most vulnerable to pest attacks. By protecting plants 
from harmful insects, the likelihood of damage to tubers and stems is reduced, which ultimately leads 
to a higher quantity and quality of the crop. Pests such as the Colorado potato beetle can destroy the 
leaves of the plant, which disrupts the photosynthesis process and reduces the number of tubers formed. 
The use of insecticides allows you to control the number of pests, which helps to increase yields. It is 
especially important to use insecticides at the beginning of the growing season, when plants are most 
vulnerable to pest attacks. By protecting plants from harmful insects, the likelihood of damage to tubers 
and stems is reduced, which ultimately leads to a higher quantity and quality of the crop. Pests such as 
the Colorado potato beetle can destroy the leaves of the plant, which disrupts the photosynthesis process 
and reduces the number of tubers formed. Insecticides effectively protect potatoes from such pests, 
which reduces crop losses and increases its volume. This article presents data from the results of a study 
on the yield and starch content in potato tubers, according to the results of which it is possible to judge 
the damage to the tops by potato potato beetle. The drugs used had a different effect on the death of the 
Colorado potato beetle, on the degree of damage to the tops by the pest, which affected the formation of 
the crop. The yield of potato tubers according to the experimental variants fluctuated, and the lowest 
yield was obtained at the control. In experiments using insecticides against the Colorado potato beetle, 
yields increased for all variants compared with the control, depending on the drug used. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴ, ʢʣʫʙʝʥʴ, ʩʦʨʪ, ʢʦʣʦʨʘʜʩʢʠʡ ʞʫʢ, ʠʥʩʝʢʪʠʮʠʜʳ, 

ʫʨʦʞʘʡʥʦʩʪʴ, ʢʨʘʭʤʘʣʠʩʪʦʩʪʴ. 
Key words: potato, tuber, variety, Colorado potato beetle, insecticides, yield, starchiness. 

 
ɺʚʝʜʝʥʠʝ. ɺ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʜʣʷ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ ʦʪ ʦʩʥʦʚʥʦʛʦ ʚʨʝʜʠʪʝʣʷ 

ï ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʠʥʩʝʢʪʠʮʠʜʳ ʨʘʟʣʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʛʨʫʧʧ. ʆʜʥʘʢʦ 
ʧʝʨʝʜ ʥʠʤʠ ʚʩʝʛʜʘ ʩʪʦʠʪ ʥʝʧʨʦʩʪʘʷ ʟʘʜʘʯʘ ï ʢʘʢ, ʢʦʛʜʘ ʠ ʩ ʧʦʤʦʱʴʶ ʢʘʢʦʛʦ ʠʥʩʝʢʪʠʮʠʜʘ ʙʳʩʪʨʦ 
ʠ ʬɻʬʝʢʪʠʚʥʦ ʟʘʱʠʪʠʪʴ ʧʦʩʘʜʢʠ, ʪʘʢ ʢʘʢ ʨʝʢʦʤʝʥʜʘʮʠʠ ʥʝ ʚʩʝʛʜʘ ʩʦʚʧʘʜʘʶʪ. ʆʜʥʠ 
ʠʩʩʣʝʜʦʚʘʪʝʣʠ  ʨʝʢʦʤʝʥʜʫʶʪ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʣʠʯʠʥʦʢ (ʦʪ 5 ʜʦ 8%) ʥʝʤʝʜʣʝʥʥʦ ʧʨʦʚʝʩʪʠ 
ʦʧʨʳʩʢʠʚʘʥʠʝ ʧʦʩʘʜʦʢ ʦʜʥʠʤ ʠʟ ʠʥʩʝʢʪʠʮʠʜʦʚ: ʩʫʤʠ-ʘʣʴʬʘ, ʬʦʟʘʣʦʥ, ʬʘʩʪʘʢ, ʢʦʥʬʠʜʦʨ ʠ 
ʜʨʫʛʠʝ, ʘ ʧʨʠ ʚʪʦʨʦʡ ʦʙʨʘʙʦʪʢʝ ʚ ʙʦʨʴʙʝ ʩ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʙʦʣʝʟʥʝʡ ʠ ʚʨʝʜʥʳʤʠ ʥʘʩʝʢʦʤʳʤʠ, 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʘʢʦʚʫʶ ʩʤʝʩʴ ʬʫʥʛʠʮʠʜʘ ʩ ʠʥʩʝʢʪʠʮʠʜʘʤʠ ʧʨʦʪʠʚ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ ʯʝʨʝʜʫʷ  
ʧʨʝʧʘʨʘʪʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʨʘʟʥʳʤ ʭʠʤʠʯʝʩʢʠʤ ʢʣʘʩʩʘʤ, ʩ ʨʘʟʣʠʯʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʚʦʟʜʝʡʩʪʚʠʷ 
ʥʘ ʥʘʩʝʢʦʤʳʭ ʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʟʘʙʦʣʝʚʘʥʠʷ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʨʘʟʚʠʪʠʷ ʫ ʥʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 
ʜʘʥʥʳʤ ʧʨʝʧʘʨʘʪʘʤ [1-5].  

ɺ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʘʭ ʘʚʪʦʨʳ ʨʝʢʦʤʝʥʜʫʶʪ ʧʨʦʪʠʚ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ ʧʨʠʤʝʥʷʪʴ ʜʨʫʛʠʝ 
ʠʥʩʝʢʪʠʮʠʜʳ ʬʴʶʨʠ ʠ ʘʢʪʘʨʫ ʠ ʦʙʨʘʙʦʪʢʫ ʙʦʪʚʳ ʧʨʦʚʦʜʠʪʴ ʚ ʧʝʨʠʦʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʪʨʦʞʜʝʥʠʷ 
ʣʠʯʠʥʦʢ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ. ʇʦ ʜʘʥʥʳʤ ʘʚʪʦʨʦʚ ʥʘ ʪʨʝʪʠʡ ʜʝʥʴ ʧʦʩʣʝ ʦʧʨʳʩʢʠʚʘʥʠʷ ʦʙʘ 
ʧʨʝʧʘʨʘʪʘ ʦʙʝʩʧʝʯʠʚʘʣʠ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʠʪʝʣʷ ʥʘ 96-97% [6-10]. 

ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʨʝʢʦʤʝʥʜʫʶʪ ʜʣʷ ʙʦʨʴʙʳ ʩ ʢʦʣʦʨʘʜʩʢʠʤ ʞʫʢʦʤ ʧʨʠʤʝʥʷʪʴ ʧʨʝʧʘʨʘʪʳ 
ʘʢʪʘʨʘ, ʘʛʨʦʚʝʨʪʠʥ ʠ ʘʢʪʝʣʣʠʢ. ʅʦ ʦʥʠ ʨʝʢʦʤʝʥʜʫʶʪ ʧʨʝʧʘʨʘʪʳ ʯʝʨʝʜʦʚʘʪʴ ʤʝʞʜʫ ʩʦʙʦʡ, ʯʪʦʙʳ 
ʠʩʢʣʶʯʠʪʴ ʧʨʠʚʳʢʘʥʠʝ ʢ ʥʠʤ ʥʘʩʝʢʦʤʳʭ. ʆʜʥʘ ʠʟ ʚʘʞʥʳʭ ʟʘʜʘʯ ʥʘ ʥʳʥʝʰʥʝʤ ʵʪʘʧʝ ï ʵʪʦ 
ʨʘʟʨʘʙʦʪʢʘ ʪʘʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦ ʚʳʨʘʱʠʚʘʪʴ ʢʘʨʪʦʬʝʣʴ ʚ 
ʫʩʣʦʚʠʷʭ ʤʝʣʢʦʪʦʚʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʜʚʠʛʘʶʪʩʷ ʚʦʧʨʦʩʳ 
ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʩ ʙʦʣʴʰʠʤ ʵʬʬʝʢʪʦʤ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʪʝʭʥʠʢʫ ʠ ʤʘʪʝʨʠʘʣʴʥʳʝ ʨʝʩʫʨʩʳ [11-20]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ - ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʘʨʪʦʬʝʣʴʥʦʛʦ 
ʘʛʨʦʬʠʪʦʮʝʥʦʟʘ ʚ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʧʝʨʠʦʜ ʩ 2019 ʧʦ 2021 ʛʦʜʳ ʧʨʦʚʦʜʠʣʠʩʴ 
ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʩʝʢʪʠʮʠʜʦʚ ʚ ʙʦʨʴʙʝ ʩ ʢʘʨʪʦʬʝʣʴʥʳʤ 
ʢʦʣʦʨʘʜʩʢʠʤ ʞʫʢʦʤ ʚ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʦʧʨʝʜʝʣʸʥ 
ʘʜʘʧʪʠʚʥʳʡ ʢ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʦʙʣʘʩʪʠ, ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʡ ʠ ʫʩʪʦʡʯʠʚʳʡ 
ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʜʘʥʥʳʤ ʚʨʝʜʠʪʝʣʝʤ ʩʦʨʪ ʢʘʨʪʦʬʝʣʷ ɻʘʣʘ, ʠʩʧʳʪʘʥʳ ʠʥʩʝʢʪʠʮʠʜʳ ʩ ʦʧʪʠʤʘʣʴʥʦʡ 
ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ ʢʘʢ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʧʨʦʪʠʚ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ ʠ ʚʳʷʚʣʝʥʳ ʥʘʠʙʦʣʝʝ 
ʵʬʬʝʢʪʠʚʥʳʝ ʩ ʦʧʪʠʤʘʣʴʥʦʡ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ ʩ ʠʟʫʯʝʥʠʝʤ ʚʣʠʷʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʠʥʩʝʢʪʠʮʠʜʦʚ ʥʘ 
ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʅɸʆ çɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʘʛʨʘʨʥʦ-
ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɾʘʥʛʠʨ ʭʘʥʘè, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʚ ʂʍ çɼʝʩʫʤʙʘʝʚ ɹ.ʂ.è ʚ 2019, 2020 
ʠ 2021 ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʛʦʜʳ. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʘʷ. 
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ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ï ʯʝʨʥʳʡ ʧʘʨ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʩʦʩʪʘʚʣʷʝʪ 3,1 %, ʚʘʣʦʚʦʛʦ 
ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ-0,3 ʠ 0,14 %.  

ɺ ʦʧʳʪʘʭ ʢʘʨʪʦʬʝʣʴ ʨʘʟʤʝʱʘʣʠ ʧʦʩʣʝ ʧʘʨʘ ʚ ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷ. ɿʷʙʣʝʚʫʶ ʚʩʧʘʰʢʫ 
ʧʨʦʚʦʜʠʣʠ ʥʘ ʛʣʫʙʠʥʫ 27-30 ʩʤ. ʇʦʜ ʟʷʙʣʝʚʫʶ ʚʩʧʘʰʢʫ ʚʥʦʩʠʣʠ ʩʫʧʝʨʬʦʩʬʘʪ (120 ʢʛ/ʛʘ ʜ.ʚ.) ʠ 
ʭʣʦʨʠʩʪʳʡ ʢʘʣʠʡ (60 ʢʛ/ʛʘ ʜ.ʚ.). ɺʝʩʥʦʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʢʫʣʴʪʠʚʘʮʠʝʡ ʚʥʦʩʠʣʠ ʘʤʤʠʘʯʥʫʶ 
ʩʝʣʠʪʨʫ (60 ʢʛ/ʛʘ ʜ.ʚ.). 

ʆʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʧʦʜ ʢʘʨʪʦʬʝʣʴ ʚʝʩʥʦʡ: ʨʘʥʥʝʚʝʩʝʥʥʷʷ ʢʫʣʴʪʠʚʘʮʠʷ, ʙʝʟʦʪʚʘʣʴʥʦʝ 
ʨʳʭʣʝʥʠʝ ʥʘ 27-30 ʩʤ ʠ ʙʦʨʦʥʦʚʘʥʠʝ ʧʝʨʝʜ ʧʦʩʘʜʢʦʡ.  

ʉʭʝʤʘ ʧʦʩʘʜʢʠ 70Ĭ35 ʩʤ, ʤʘʩʩʘ ʢʣʫʙʥʝʡ 50-80 ʛ, ʛʣʫʙʠʥʘ ʟʘʜʝʣʢʠ ʢʣʫʙʥʝʡ 6-8 ʩʤ. ɺ ʧʝʨʠʦʜ 
ʚʝʛʝʪʘʮʠʠ ʢʘʨʪʦʬʝʣʷ ʧʦʣʝ ʩʦʜʝʨʞʘʣʦʩʴ ʚ ʯʠʩʪʦʪʝ ʦʪ ʩʦʨʥʷʢʦʚ ʠ ʨʳʭʣʦʤ ʩʦʩʪʦʷʥʠʠ. ʇʦ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʧʦʣʠʚʳ, ʥʦʨʤʘ ʧʦʣʠʚʘ 450 ʤ3/ʛʘ. ɺʚʠʜʫ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʚʦʜʥʦʛʦ 
ʙʘʣʘʥʩʘ ʩʨʦʢʠ ʧʦʣʠʚʘ ʝʞʝʛʦʜʥʦ ʤʝʥʷʣʠʩʴ. ɺʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʧʦʣʠʚʘʤʠ ʥʘ 
ʫʨʦʚʥʝ 75-85% ʅɺ, ʘ ʚ ʥʘʯʘʣʝ ʫʚʷʜʘʥʠʷ ʙʦʪʚʳ ï 70-75% ʅɺ.  

ʉ ʮʝʣʴʶ ʩʦʙʣʶʜʝʥʠʷ ʩʭʝʤʳ ʨʘʟʤʝʱʝʥʠʷ ʨʘʩʪʝʥʠʡ (70Ĭ35 ʩʤ) ʧʦʩʘʜʢʫ ʠ ʫʙʦʨʢʫ ʧʨʦʚʦʜʠʣʠ 
ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʧʦ ʚʣʠʷʥʠʶ ʠʥʩʝʢʪʠʮʠʜʦʚ ʢʘʢ ʩʨʝʜʩʪʚʦ ʟʘʱʠʪʳ 
ʢʘʨʪʦʬʝʣʷ ʥʘ ʧʦʚʨʝʞʜʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢʦʣʦʨʘʜʩʢʠʤ ʞʫʢʦʤ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʘʨʪʦʬʝʣʴʥʦʛʦ 
ʘʛʨʦʮʝʥʦʟʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʣʝʜʫʶʱʘʷ ʩʭʝʤʘ, ʚ ʢʦʪʦʨʫʶ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ: 

1 - ʨʘʩʪʝʥʠʷ ʦʧʨʳʩʢʠʚʘʣʠʩʴ ʚʦʜʦʡ, 2 - ʨʘʩʪʝʥʠʷ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʚ ʬʘʟʳ ʚʩʭʦʜʦʚ, 
ʙʫʪʦʥʠʟʘʮʠʠ ï ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ, ʢʣʫʙʥʝʦʙʨʘʟʦʚʘʥʠʷ ʨʘʟʥʳʤʠ ʠʥʩʝʢʪʠʮʠʜʘʤʠ ʩ ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʡ 
ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ  ʥʘ ʢʫʣʴʪʫʨʝ  ʢʘʨʪʦʬʝʣʴ.  

ʂʨʠʪʝʨʠʝʤ ʦʮʝʥʢʠ ʣʶʙʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʣʴʪʫʨʳ ʷʚʣʷʝʪʩʷ ʫʨʦʞʘʡ, ʥʦ ʧʨʠ 
ʵʪʦʤ ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ 
ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ, ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʠ ʜʨʫʛʠʝ ʢʘʯʝʩʪʚʘ ʢʣʫʙʥʝʡ ʚ 
ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʝʣʠ ʦʪ ʧʦʚʨʝʞʜʝʥʥʦʩʪʠ ʙʦʪʚʳ ʢʦʣʦʨʘʜʩʢʠʤ ʞʫʢʦʤ. ʇʨʠʤʝʥʝʥʠʝ 
ʨʘʟʣʠʯʥʳʭ ʠʥʩʝʢʪʠʮʠʜʦʚ, ʥʝʦʜʠʥʘʢʦʚʦ ʚʣʠʷʶʪ ʥʘ ʛʠʙʝʣʴ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ, ʘ ʚʨʝʜʠʪʝʣʴ, 
ʢʦʣʦʨʘʜʩʢʠʡ ʞʫʢ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʘ ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ ʨʘʩʪʝʥʠʡ, ʥʦ ʪʘʢʞʝ ʩʠʣʴʥʦ ʧʦʚʣʠʷʣ ʠ 
ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʷ (ʪʘʙʣʠʮʘ 1).  

ʋʨʦʞʘʡʥʦʩʪʴ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʧʦ ʚʘʨʠʘʥʪʘʤ ʢʦʣʝʙʘʣʘʩʴ ʚ 2019 ʛʦʜʫ ʦʪ 5,4 ʜʦ 30,8 ʪ/ʛʘ, 
ʚ 2020 ʛʦʜʫ - ʦʪ 7,9 ʜʦ 31,8 ʪ/ʛʘ ʠ ʚ 2021 ʛʦʜʫ - ʦʪ 6,5 ʜʦ 29,8 ʪ/ʛʘ. ʅʘʠʤʝʥʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ 
ʧʦʣʫʯʝʥʘ ʥʘ ʢʦʥʪʨʦʣʝ (ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʠʥʩʝʢʪʠʮʠʜʦʚ) ʠ ʩʦʩʪʘʚʠʣʘ ʚ 2019 ʛʦʜʫ 5,4 ʪ/ʛʘ,  
ʚ 2020 ʛʦʜʫ ï 7,9 ʪ/ʛʘ, ʚ 2021 ʛʦʜʫ- 6,5 ʪ/ʛʘ, ʠʣʠ ʚʩʝʛʦ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚ 2019 ʛʦʜʫ 25,4 %,  
ʚ 2020 ʛʦʜʫ ï 23,9 %, ʚ 2021 ʛʦʜʫ ï 23,3 %, ʚ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ ï 24,1 %. 

  

ʊʘʙʣʠʮʘ ï 1 ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʦʚ ʚ ʙʦʨʴʙʝ ʩ ʢʦʣʦʨʘʜʩʢʠʤ ʞʫʢʦʤ ʠ ʚʣʠʷʥʠʝ ʠʭ ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ  

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ 
ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ 

2019 ʛ. 2020 ʛ. 2021 ʛ. ʉʨʝʜʥʷʷ ʟʘ 3 ʛʦʜʘ 

1.ʂʦʥʪʨʦʣʴ 5,4 7,9 6,5 6,6 

2.ʂʘʨʘʪʵ, ʢ.ʵ. (0,1 ʣ/ʛʘ) 13,2 16,4 11,8 13,8 

3.ʂʠʥʤʠʢʩ, ʢ.ʵ. (0,2 ʣ/ʛʘ) 15,8 17,6 14,2 15,8 

4.ʉʫʤʠ-ʘʣʴʬʘ, ʢ.ʵ. (0,25 ʣ/ʛʘ) 12,8 14,9 12,3 13,3 

5.ʌʘʩʪʘʢ, ʢ.ʵ. (0,1 ʣ/ʛʘ) 14,2 17,2 15,0 15,4 

6.ʂʦʥʬʠʜʦʨ, ʚ.ʨ.ʢ. (0,1 ʣ/ʛʘ) 29,6 30,4 28,2 29,4 

7.ʂʦʥʬʠʜʦʨ, ʚ.ʨ.ʢ. (0,2 ʣ/ʛʘ) 30,8 31,8 29,5 30,7 

8.ʂʦʥʬʠʜʦʨ, ʚ.ʨ.ʢ. (0,3 ʣ/ʛʘ) 30,8 31,6 29,8 30,7 

HʉP05 0,9 1,14 1,5 1,5 

 

ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʠʥʩʝʢʪʠʮʠʜʦʚ ʧʨʦʪʠʚ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ ʫʨʦʞʘʡʥʦʩʪʴ ʚʦʟʨʦʩʣʘ ʧʦ ʚʩʝʤ 

ʚʘʨʠʘʥʪʘʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʚ 2019 ʛʦʜʫ ʚ 

2,1-5,7 ʨʘʟʘ, ʥʦ ʥʘʠʤʝʥʴʰʝʡ ʦʥʘ ʙʳʣʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʩʫʤʠ-ʘʣʴʬʘ, ʚ 2020 ʛʦʜʫ ʫʨʦʞʘʡʥʦʩʪʴ 

ʚʦʟʨʦʩʣʘ ʚ 1,8-4,0 ʨʘʟʘ, ʘ ʥʘʠʤʝʥʴʰʝʡ ʦʥʘ ʙʳʣʘ ʪʘʢʞʝ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʩʫʤʠ-ʘʣʴʬʘ, ʚ 2021 ʛʦʜʫ 

ʫʨʦʞʘʡʥʦʩʪʴ ʚʦʟʨʦʩʣʘ ʚ 1,8-4,5 ʨʘʟʘ, ʥʦ ʥʘʠʤʝʥʴʰʝʡ ʦʥʘ ʙʳʣʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʨʝʧʘʨʘʪʘ ʢʘʨʘʪʵ. 

ɺ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʧʨʝʜʝʣʘʭ 13,3 ï 15,8 ʪ/ʛʘ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʚ ʙʦʨʴʙʝ ʩ ʢʦʣʦʨʘʜʩʢʠʤ ʞʫʢʦʤ ʧʨʝʧʘʨʘʪʦʚ ʢʘʨʘʪʵ, ʢʠʥʤʠʢʩ, ʩʫʤʠ-ʘʣʴʬʘ, ʬʘʩʪʘʢ.  ɺʳʩʦʢʘʷ 
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ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʩʘʜʦʢ ʧʨʝʧʘʨʘʪʦʤ ʢʦʥʬʠʜʦʨ ʩ ʨʘʟʥʦʡ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ 

29,4 ï 30,7 ʪ/ʛʘ. 

ʅʘʠʙʦʣʴʰʘʷ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʧʦʣʫʯʝʥʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚ ʙʦʨʴʙʝ ʩ ʢʦʣʦʨʘʜʩʢʠʤ ʞʫʢʦʤ 

ʧʨʝʧʘʨʘʪʘ ʢʦʥʬʠʜʦʨ, ʥʘ 25,4 ʪ/ʛʘ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʝ ʠ ʚ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʩ ʠʥʩʝʢʪʠʮʠʜʘʤʠ 

ʥʘʠʤʝʥʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ 18,0 ʪ/ʛʘ ʙʳʣ ʚ ʚʘʨʠʘʥʪʝ ʩʫʤʠ-ʘʣʴʬʘ  ʚ 2019 ʛʦʜʫ, ʥʘ 23,9 ʪ/ʛʘ ʙʦʣʴʰʝ, 

ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʝ ʠ ʥʘ 16,9 ʪ/ʛʘ ʙʳʣ ʥʘʠʤʝʥʴʰʠʤ ʚ ʚʘʨʠʘʥʪʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʩʫʤʠ-ʘʣʴʬʘ  

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 2020 ʛʦʜʫ, ʥʘ 24,1 ʪ/ʛʘ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʝ ʠ ʥʘ 18,0 ʪ/ʛʘ ʙʳʣ ʥʘʠʤʝʥʴʰʠʤ 

ʚ ʚʘʨʠʘʥʪʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʢʘʨʘʪʵ ʚ 2021 ʛʦʜʫ, ʚ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ ï ʥʘ 24,1 ʪ/ʛʘ ʙʦʣʴʰʝ, 

ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʝ ʠ ʥʘ ʠ 17,4 ʪ/ʛʘ ʙʳʣ ʥʘʠʤʝʥʴʰʠʤ ʚ ʚʘʨʠʘʥʪʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʩʫʤʠ-ʘʣʴʬʘ. 

ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ [21] ʩʯʠʪʘʶʪ, ʯʪʦ ʛʣʘʚʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ï 

ʵʪʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʠʭ ʢʨʘʭʤʘʣʘ. ʉʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʢʣʫʙʥʷʭ ʥʘ 

ʥʝʦʙʨʘʙʦʪʘʥʥʦʤ ʚʘʨʠʘʥʪʝ ʩʦʩʪʘʚʣʷʣʦ 10,4 ï 10,6%, ʘ ʥʘ ʧʝʩʪʠʮʠʜʥʦʤ ʬʦʥʝ ï 15,2 ï 16,4%, ʠʣʠ 

ʥʘ 4,8 ï 5,8% ʙʦʣʴʰʝ (ʪʘʙʣʠʮʘ 2). 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʨʘʭʤʘʣ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʠʱʝʚʦʡ, 

ʭʠʤʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ, ʧʘʨʬʶʤʝʨʥʦʡ, ʪʝʢʩʪʠʣʴʥʦʡ, ʙʫʤʘʞʥʦʡ ʠ ʜʨʫʛʠʭ ʚʠʜʘʭ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʦʤʠʤʦ ʩʦʨʪʘ ʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʧʦ ʤʥʝʥʠʶ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [22], ʥʘ 

ʢʨʘʭʤʘʣʠʩʪʦʩʪʴ ʢʣʫʙʥʝʡ ʚʣʠʷʝʪ ʤʥʦʛʦ ʬʘʢʪʦʨʦʚ, ʜʘʞʝ ʩʦʩʪʘʚ ʧʦʯʚʳ, ʥʘ ʢʦʪʦʨʦʡ ʚʳʨʘʱʠʚʘʝʪʩʷ 

ʢʘʨʪʦʬʝʣʴ. ʇʦ ʜʘʥʥʳʤ ʵʪʠʭ ʘʚʪʦʨʦʚ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʩʦʨʪʦʚ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʩʦʟʨʝʚʘʥʠʷ 

ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 9,0 ʜʦ 23%. 

ʉʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ ʢʣʫʙʥʷʭ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʬʘʢʪʠʯʝʩʢʠ ʙʳʣʦ ʥʘ ʦʜʥʦʤ 

ʫʨʦʚʥʝ. ʃʠʰʴ ʚ 2020 ʛʦʜʫ, ʦʥʦ ʙʳʣʦ ʥʘ 0,2 % ʚʳʰʝ, ʯʝʤ ʚ 2019 ʠ ʥʘ 0,1 % ʚʳʰʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʯʝʤ ʚ 2021 ʛʦʜʫ. ʊʘʢʘʷ ʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʦʩʪʘʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ. 

ʃʠʰʴ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʛʦ ʠʥʩʝʢʪʠʮʠʜʘ (ʢʦʥʬʠʜʦʨ) ʩʦʜʝʨʞʘʥʠʝ 

ʢʨʘʭʤʘʣʘ ʚ ʢʣʫʙʥʷʭ ʚ 2020 ʛʦʜʫ ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʚ 2019 ʛʦʜʫ ʥʘ 0,9-1,0 %, ʘ ʚ ʩʨʘʚʥʝʥʠʠ  

ʩ 2021 ʛʦʜʦʤ - ʥʘ 0,8-0,9%. 

 

ʊʘʙʣʠʮʘ 2 ï ʂʨʘʭʤʘʣʠʩʪʦʩʪʴ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʳʭ ʠʥʩʝʢʪʠʮʠʜʦʚ 

ʀʩʧʳʪʳʚʘʝʤʳʝ ʠʥʩʝʢʪʠʮʠʜʳ 
ʉʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ, % 

2019 ʛ. 2020 ʛ. 2021 ʛ. ʉʨʝʜʥʝʝ ʟʘ 3 ʛʦʜʘ 

1.ʂʦʥʪʨʦʣʴ 10,4 10,6 10,5 10,5 

2.ʂʘʨʘʪʵ, ʢ.ʵ. (0,1 ʣ/ʛʘ) 15,2 15,3 15,2 15,2 

3.ʂʠʥʤʠʢʩ, ʢ.ʵ. (0,2 ʣ/ʛʘ) 15,3 15,3 15,3 15,3 

4.ʉʫʤʠ-ʘʣʴʬʘ, ʢ.ʵ. (0,25 ʣ/ʛʘ) 15,3 15,3 15,3 15,3 

5.ʌʘʩʪʘʢ, ʢ.ʵ. (0,1 ʣ/ʛʘ) 15,4 15,5 15,4 15,4 

6.ʂʦʥʬʠʜʦʨ, ʚ.ʨ.ʢ. (0,1 ʣ/ʛʘ) 15,5 16,4 16,3 16,0 

7.ʂʦʥʬʠʜʦʨ, ʚ.ʨ.ʢ. (0,2 ʣ/ʛʘ) 15,5 16,4 16,3 16,0 

8.ʂʦʥʬʠʜʦʨ, ʚ.ʨ.ʢ. (0,3 ʣ/ʛʘ) 15,4 16,4 16,3 16,0 

 

ɺ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ ʢʣʫʙʥʷʭ, ʛʜʝ ʨʘʩʪʝʥʠʷ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ 

ʧʨʝʧʘʨʘʪʦʤ ʢʦʥʬʠʜʦʨ, ʩʦʩʪʘʚʠʣʦ 16,0%, ʯʪʦ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ ʥʘ 5,5%, ʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʜʨʫʛʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ï ʥʘ 0,6-0,8%. 

ɺ ʩʚʷʟʠ ʩ ʚʦʟʨʘʩʪʘʶʱʠʤ ʠʥʪʝʨʝʩʦʤ ʢ ʢʫʣʴʪʫʨʝ ʢʘʨʪʦʬʝʣʷ ʠ ʨʘʩʰʠʨʝʥʠʝʤ ʧʦʩʝʚʥʳʭ 

ʧʣʦʱʘʜʝʡ  ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʳ ʠ ʨʘʟʨʘʙʦʪʘʥʳ ʨʷʜ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʚ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʠ ʧʦʚʳʰʝʥʠʠ ʝʛʦ ʢʘʯʝʩʪʚʘ. ʈʘʟʨʘʙʦʪʘʥ 

ʢʦʤʧʣʝʢʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʫʯʘʪʴ ʫʩʪʦʡʯʠʚʫʶ ʫʨʦʞʘʡʥʦʩʪʴ 

ʢʘʨʪʦʬʝʣʷ ʩ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʢʣʫʙʥʝʧʣʦʜʘ.  ɺʳʷʚʣʝʥ ʤʘʢʩʠʤʘʣʴʥʦ ʘʜʘʧʪʠʨʦʚʘʥʥʳʡ ʢ 

ʤʝʩʪʥʳʤ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʩʦʨʪ ʢʘʨʪʦʬʝʣʷ. ɼʘʥʥʳʡ ʩʦʨʪ ʩʧʦʩʦʙʝʥ 

ʬʦʨʤʠʨʦʚʘʪʴ ʫʨʦʞʘʡ ʢʘʨʪʦʬʝʣʷ ʩ ʭʦʨʦʰʠʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. 

ɿʘʢʣʶʯʝʥʠʝ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʨʪ ʢʘʨʪʦʬʝʣʷ ɻʘʣʘ 

ʦʙʣʘʜʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʢʦʣʦʨʘʜʩʢʦʤʫ ʞʫʢʫ. ʆʜʥʘʢʦ ʦʛʨʘʥʠʯʠʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʤʝʨ ʙʦʨʴʙʳ ʩ ʵʪʠʤ ʚʨʝʜʠʪʝʣʝʤ ʥʝʚʦʟʤʦʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʩʪʝʧʝʥʴ 

ʧʦʚʨʝʞʜʝʥʠʷ ʨʘʩʪʝʥʠʡ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʨʪʘ, ʪʘʢ ʠ ʦʪ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʭʠʤʠʯʝʩʢʦʡ 

ʟʘʱʠʪʳ ʧʦʩʝʚʦʚ. ʅʘʠʙʦʣʴʰʝʝ ʧʦʚʨʝʞʜʝʥʠʝ ʙʦʪʚʳ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʢʦʥʪʨʦʣʝ ʢ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ, 

ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʢʣʫʙʥʝʡ. ʉʥʠʞʝʥʠʝ ʧʦʚʨʝʞʜʝʥʠʡ ʙʦʪʚʳ ʙʳʣʦ 
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ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʨʠ ʦʧʨʳʩʢʠʚʘʥʠʠ ʧʦʩʝʚʦʚ ʠʥʩʝʢʪʠʮʠʜʦʤ ʢʦʥʬʠʜʦʨ ʩ ʨʘʟʣʠʯʥʦʡ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ 

ʚ ʧʝʨʠʦʜ ʤʘʩʩʦʚʦʛʦ ʟʘʩʝʣʝʥʠʷ ʨʘʩʪʝʥʠʡ ʚʨʝʜʠʪʝʣʝʤ. ʅʘ ʵʪʠʭ ʚʘʨʠʘʥʪʘʭ ʢ ʟʘʚʝʨʰʝʥʠʶ ʚʝʛʝʪʘʮʠʠ 

ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ ʙʦʪʚʳ ʙʳʣʘ ʤʠʥʠʤʘʣʴʥʦʡ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʠʟʥʘʪʴ ʵʪʠ ʤʝʪʦʜʳ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʧʘʨʘʪʦʚ ʢʘʨʘʪʵ, ʢʠʥʤʠʢʩ, ʩʫʤʠ-ʘʣʴʬʘ, ʬʘʩʪʘʢ. 

ʇʨʠ ʵʪʦʤ ʜʚʫʭʢʨʘʪʥʦʝ ʭʠʤʠʯʝʩʢʦʝ ʦʧʨʳʩʢʠʚʘʥʠʝ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ ʚ ʙʦʨʴʙʝ ʩ ʢʦʣʦʨʘʜʩʢʠʤ 

ʞʫʢʦʤ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʵʬʬʝʢʪʠʚʥʳʤ. 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʠ 

ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ ʢʣʫʙʥʷʭ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʝʥʠʷ ʙʦʪʚʳ ʢʦʣʦʨʘʜʩʢʠʤ 

ʞʫʢʦʤ. ɺ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ ʥʘʠʚʳʩʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ (29,4ï30,7 ʪ/ʛʘ) ʠ 

ʢʨʘʭʤʘʣʠʩʪʦʩʪʠ (16,0%) ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʩʝʚʦʚ ʢʘʨʪʦʬʝʣʷ ʧʨʝʧʘʨʘʪʦʤ ʢʦʥʬʠʜʦʨ 

ʩ ʨʘʟʣʠʯʥʦʡ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ. 
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ʊתʁɯʅ 
ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳ ʞʘסʜʘʡʳʥʜʘ ʠʥʩʝʢʪʠʮʠʜʪʝʨʜʽש ʢʘʨʪʦʧʪʳש ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ 

ʩʘʧʘʩʳʥʘ ᴅʩʝʨʽ ᴇשʽʨʜʽש ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ װʰʽʥ ʤʘשʳʟʜʳ ʘʩʧʝʢʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʂʘʨʪʦʧ, 
ʥʝʛʽʟʛʽ ʜʘץʳʣʜʘʨʜʳש ʙʽʨʽ ʨʝʪʽʥʜʝ, ʢᴇʙʽʥʝʩʝ ʢʦʣʦʨʘʜʦ ץʦשʳʟʳ, ʪʣʠ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʞᴅʥʜʽʢʪʝʨ ʩʠʷץʪʳ 
ᴅʨʪװʨʣʽ ʟʠʷʥʢʝʩʪʝʨʜʽש ʰʘʙʫʳʣʳʥʘ ײʰʳʨʘʡʜʳ, ʙײʣ ᴇʥʽʤʜʽʣʽʢ ʧʝʥ ᴇʥʽʤ ʩʘʧʘʩʳʥ ʘʡʪʘʨʣʳץʪʘʡ 
ʪᴇʤʝʥʜʝʪʫʽ ʤװʤʢʽʥ. ʀʥʩʝʢʪʠʮʠʜʪʝʨʜʽ ץʦʣʜʘʥʫ ʟʠʷʥʢʝʩʪʝʨʜʽש ʩʘʥʳʥ ʙʘץʳʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, 
ʙײʣ ᴇʥʽʤʜʽʣʽʢʪʽש ʘʨʪʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ. ᴆʩʽʤʜʽʢʪʝʨ ʟʠʷʥʢʝʩʪʝʨʜʽש ʰʘʙʫʳʣʳʥʘ ʝש ʦʩʘʣ ʙʦʣסʘʥ ʢʝʟʜʝ 
ʚʝʛʝʪʘʮʠʷʣʳץ ʢʝʟʝשʥʽש ʙʘʩʳʥʜʘ ʠʥʩʝʢʪʠʮʠʜʪʝʨʜʽ ץʦʣʜʘʥʫ ᴇʪʝ ʤʘשʳʟʜʳ. ᴆʩʽʤʜʽʢʪʝʨʜʽ ʟʠʷʥʜʳ 
ʞᴅʥʜʽʢʪʝʨʜʝʥ ץʦʨסʘʫ ʘʨץʳʣʳ ʪװʡʥʝʢʪʝʨ ʤʝʥ ʩʘʙʘץʪʘʨʜʳש ʟʘץʳʤʜʘʥʫ ʳץʪʠʤʘʣʜʳסʳ ʘʟʘʷʜʳ, 
ʥᴅʪʠʞʝʩʽʥʜʝ ʝʛʽʥʥʽש ʩʘʥʳ ʤʝʥ ʩʘʧʘʩʳ ʞʦסʘʨʳʣʘʡʜʳ. ʂʦʣʦʨʘʜʦ ץʦשʳʟʳ ʩʠʷץʪʳ ʟʠʷʥʢʝʩʪʝʨ 
ᴇʩʽʤʜʽʢʪʽש ʞʘʧʳʨʘץʪʘʨʳʥ ʞʦʷ ʘʣʘʜʳ, ʙײʣ ʬʦʪʦʩʠʥʪʝʟ ʧʨʦʮʝʩʽʥ ʙײʟʘʜʳ ʞᴅʥʝ ʧʘʡʜʘ ʙʦʣסʘʥ 
ʪװʡʥʝʢʪʝʨʜʽש ʩʘʥʳʥ ʘʟʘʡʪʘʜʳ. ʀʥʩʝʢʪʠʮʠʜʪʝʨ ʢʘʨʪʦʧʪʳ ʦʩʳʥʜʘʡ ʟʠʷʥʢʝʩʪʝʨʜʝʥ ʪʠʽʤʜʽ 
 ʘʣʘʜʘ ʢʘʨʪʦʧץʣ ʤʘײʢᴇʣʝʤʽʥ ʘʨʪʪʳʨʘʜʳ. ɹ שʘʣʫʳʥ ʘʟʘʡʪʘʜʳ ʞᴅʥʝ ʦʥʳסʞʦ שʣ ʝʛʽʥʥʽײʘʡʜʳ, ʙסʦʨץ
ʪװʡʥʝʢʪʝʨʽʥʜʝʛʽ ʢʨʘʭʤʘʣʜʳש ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ ײץʨʘʤʳ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥʽש ʜʝʨʝʢʪʝʨʽ 
ʢʝʣʪʽʨʽʣʛʝʥ, ʦʣʘʨʜʳש ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʢʘʨʪʦʧ ʂʦʣʦʨʘʜʦ ץʦשʳʟʳʥʳש ʰʳשʜʘʨʳʥʳש 
ʟʘץʳʤʜʘʥʫʳʥ ʙʘסʘʣʘʫסʘ ʙʦʣʘʜʳ. פʦʣʜʘʥʳʣʘʪʳʥ ʧʨʝʧʘʨʘʪʪʘʨ ʂʦʣʦʨʘʜʦ ץʦשʳʟʳʥʳש ᴇʣʽʤʽʥʝ, 
ʟʠʷʥʢʝʩʪʝʨʜʽש ʰʳשʜʘʨʳʥʳש ʟʘץʳʤʜʘʥʫ ʜᴅʨʝʞʝʩʽʥʝ ʙʽʨʜʝʡ ᴅʩʝʨ ʝʪʧʝʜʽ, ʙײʣ ʝʛʽʥʥʽץ שʘʣʳʧʪʘʩʫʳʥʘ 
ᴅʩʝʨ ʝʪʪʽ. ʂʘʨʪʦʧ ʪװʡʥʝʢʪʝʨʽʥʽש ᴇʥʽʤʜʽʣʽʛʽ ʪᴅʞʽʨʠʙʝ ʥײʩץʘʣʘʨʳʥʘ ʩᴅʡʢʝʩ ᴇʟʛʝʨʽʧ ʦʪʳʨʜʳ, ʘʣ ʝש ʘʟ 
ᴇʥʽʤʜʽʣʽʢ ʙʘץʳʣʘʫʜʘʥ ʘʣʳʥʜʳ. ʂʦʣʦʨʘʜʦ ץʦשʳʟʳʥʘ ץʘʨʩʳ ʠʥʩʝʢʪʠʮʠʜʪʝʨʜʽ ץʦʣʜʘʥʫ 
ʪᴅʞʽʨʠʙʝʩʽʥʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʧʨʝʧʘʨʘʪץʘ ʙʘʡʣʘʥʳʩʪʳ ʙʘץʳʣʘʫʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ᴇʥʽʤʜʽʣʽʢ 
ʙʘʨʣʳץ ʥײʩץʘʣʘʨ ʙʦʡʳʥʰʘ ᴇʩʪʽ. 
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THE FORMATION OF THE HARVEST OF THE WHEATGRASS DEPENDING ON   THE 

COMBINATION OF SOW ING METHODS AND THE SEEDING RATE  

 

ANNOTATION  

One of the main goals of Kazakhstanôs agricultural policy is to create an efficient domestic agro-

industrial sector that ensures national food security and strengthens competitiveness in global 

agricultural production and the food market. 

Current research has identified key criteria for crop production in rainfed agroecosystems, 

summarized by the following principles: achieving maximum crop yields with minimal costs, improving 

soil fertility mainly through extensive biological methods for organic matter regeneration, and 

developing improved, high-yielding farmlands with substantial environmental capacity, utilizing native 

plant species adapted to the region. 

The implementation of these principles relies on various measures, with perennial grasses playing 

a vital role. Among them, wheatgrass is the most widespread species in the western region due to its 

unique biological properties, allowing it to make the best use of the natural and climatic resources of the 

dry-steppe zone. 

The exceptional stability and efficiency of wheatgrass as an environment-forming crop in the 

agricultural systems of the dry-steppe zone emphasize the importance of further innovation and 

improvements in its cultivation methods. 

   

Key words: perennial plants, sainfoin, grazing lands, nutritional value. 

 

Introduction . In the Aktobe region, wheatgrass (Agropyron) is one of the most valuable 

forage crops, forming the foundation of hayfields and pastures among perennial grasses. Its strong 

drought resistance is due to its ability to effectively utilize environmental potential and moisture from 

typical winter snowfall. This plant adapts well to various soil types, thriving in dark chestnut and 

chestnut soils, as well as on clayey and sandy terrains [1]. Wheatgrass is highly nutritious, with hay 

containing 7.4-10 kg of digestible protein and 46-53 feed units per 100 kilograms. Additionally, it has a 

long lifespan, persisting in the same location for 10-20 years or more [2]. 

Studies show that pasture grass productivity is influenced by grazing practices for livestock [3]. 

In the severe climatic conditions of Western Kazakhstan, different ecotypes and species of wheatgrass 

have adapted to local environmental factors. Given the region's climatic variability and unpredictability, 

selective breeding requires careful consideration. Each natural-climatic zone favors root forms that are 

resistant to droughts and rich in chemicals and exhibit diverse morphological and physiological traits. 
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Furthermore, Western Kazakhstan is a natural habitat for wheatgrass, leading to the cultivation of 

over 120 species in recent years. These species exist in various wild ecotypes. Currently, the collection 

of native wheatgrass, maintained both in situ and ex situ, consists of 500 samples [4,5]. 

This collection of wild wheatgrass specimens and species allows for their careful study in terms of 

biological and economic traits and their testing under unfavorable conditions in the steppe region. 

The collection, preservation, and agricultural use of genetic plant resources is a strategically important 

task in the current stage of global development. This task is directly linked to ensuring national and 

global food security [5]. Key agro-economic issues in agriculture can be successfully addressed only 

through the rational use of genetic resources of forage plants [6]. 

The study of plant biodiversity worldwide is one of the most modern directions of comprehensive 

research, primarily involving the search for new promising objects from natural gene pools [7,8]. Of the 

250,000 plant species considered part of the global flora, only 150-200 species are intensively utilized. 

At the same time, according to the World Resources Institute, the trend of fully utilizing the genetic 

resources of local flora is continually expanding [9,10,11]. 

Kazakhstan has two main sources of livestock feed ï cultivated fodder production and natural 

pastures and hayfields. Through fodder cultivation, one third of all fresh livestock feed-namely coarse 

feed (grass and hay)-is produced. However, a distinctive feature of fodder production is that, on average, 

up to 54% of livestock feed is derived from lands dedicated to natural feed, primarily pastures. These 

provide up to 20 million tonnes of feed units balanced with protein, amino acids, and other nutritional 

elements. Agricultural workers are so accustomed to this that they do not even consider that natural 

resources are not unlimited. Of course, under conditions of efficient use-when livestock farming is 

conducted in a migratory manner using seasonal pastures-everything is entirely different. For instance, 

one may cite the millennial nomadic use of natural pastures, as envisioned by the nomads themselves; 

they employed what is now known as seasonal pasture rotation. 

However, the careless and consumptive use of pasture areas during socialist-era livestock farming 

severely disrupted the natural ecological balance and brought feedlands to the brink of collapse. 

Currently, especially in recent years, significant areas of arable land have been withdrawn from 

rotation due to the inefficiency of growing cereal crops on them. They are transferred to abandoned 

lands, but because of a scarcity of vegetation, they are still not utilized as pastures. Such areas are 

abundant in the northern and central regions of the republic. If these lands were improved-in other words, 

if intensive feedlands were established on them-they could effectively serve both as pastures for private 

livestock farming and as means for preparing feed insurance reserves. 

All of this underscores the need for establishing intensive feedlands, that is, perennial forage crop 

fields, to meet the demands of concentrated livestock farming. 

The necessity to establish pastures and hayfields is particularly acute today. It is widely 

recognized that natural feedlands yield low plant biomass and provide forage only in the spring; 

moreover, a considerable portion of pastures has deteriorated due to overgrazing, resulting in reduced 

productivity and a limited assortment of grasses, while the productivity of feedlands has fluctuated 

significantly from year to year due to weather conditions. In order to avoid winter shortages during the 

summer-autumn period and to prepare feed insurance reserves, it is necessary to establish intensive 

hayfields and pastures by sowing perennial forage crops. Calculations have shown that, to fully meet 

the protein requirements of both livestock and crops, at least 200 kg of plant protein per capita must be 

produced. For this, it is not enough merely to increase the production of livestock feed; it is also essential 

to obtain feed that is balanced in protein and amino acids. Currently, only 80% of the protein requirement 

is met, with a shortfall per feed unit-where the required 105-110 g is reduced to only 70-80 g. 

In the steppe zone, one of the main factors determining the composition of mixed grasses is 

moisture availability. Therefore, when improving natural feedlands, xerophytic cereal species-such as 

crested wheatgrass and bromus-and from the legume family, medicago is predominantly used for fodder 

production. 

In the Republic of Kazakhstan, the intensification of hay production imposes a set of agronomic 

requirements to achieve uniformity of the grass. These requirements must not only ensure high 

productivity but also provide excellent green biomass that guarantees a consistent yield of livestock feed 

throughout the entire growing season, both in pastures and in hay utilization. For the comprehensive 

industrial development of livestock farming, a quality composition of forage that meets the needs of 

livestock in terms of protein, vitamins, carotene, and minerals is required. 



ISSN 2305 -9397 .  Ӽɡɑɡɒ Ɍԑɓɋ ɇɫɑɫɒ. 2025. ɷ 1-2 (78 )____                                 _  

177 

 

In todayôs agricultural landscape, characterized by economic instability, the primary and urgent 

aspect of conducting private livestock farming is the establishment of a fully capable livestock feed 

base. In this context, when seasonal feedlands are unavailable, problems arise for livestock farmers in 

providing feed for animals throughout all seasons of the year. In some regions, even summer pastures 

are unable to fully meet the needs of the growing private livestock sector. For this reason, intensive 

feedlands must be established in all agro-economic regions of the Republic of Kazakhstan according to 

the requirements of livestock farming. A review of specialized literature shows that, under the conditions 

of West Kazakhstan and similar regions, intensive feedlands are being successfully developed and 

established by sowing perennial forage crops. 

Wheatgrass provides its maximum yield in the second to fourth years of life, after which 

productivity gradually decreases [12,13]. In years of spring drought, compounded by dry autumns and 

snowless winters in preceding years, old wheatgrass fields virtually fail to produce yields [14,15,16,17]. 

Therefore, such fields must be systematically plowed and resown on new plots. If this principle is 

violated, the intensively used fields become degraded [18,19,20]. 

Research Materials and Methods. The aim of the study was to investigate the impact of various 

seeding methods and seeding rates on the yield of green forage from wheatgrass, determining the optimal 

combinations for the efficient use of pastures. After testing preliminary recommendations, we conducted 

in-depth research on the efficiency of different combinations of seeding methods and rates. Additionally, 

we included the most suitable options identified into the experimental schemes. Most years during the 

study were relatively favorable. 

The object of the study was the wheatgrass cultivar Aktobe Fine-Spike Wheatgrass. The 

experiments were conducted under field conditions in the pastures of the ñAydanaò farm in the Alga 

district of the Aktobe region, following established methodologies. 

Monitoring and accounting were performed in accordance with the perennial grasses research 

collection of the VASKhNIL Vavilov Institute [6] and the perennial grasses cultivation methodology of 

the V.R. Williams Institute [7]. The experimental material was statistically processed according to  

B.A. Dospekhovôs Field Experiment Methodology [8]. Firstly, a plant variety is defined as a collective 

group of plants developed through selective breeding, inheriting specific morphological, biological, and 

agronomic traits and properties through genetic transmission. This represents the lowest taxonomic 

classification for cultivated plants. Plant varieties are categorized as either local varieties (developed by 

local farmer-breeders and enthusiast selectors) or institutional varieties (bred by specialized breeding 

institutions). Each variety is developed for specific soil-climatic conditions to fully exploit its biological 

yield potential. This is particularly critical for varieties intended for irrigated, non-irrigated, and dryland 

farming systems. The closer the geographic origin of a variety aligns with its target environment, the 

higher its potential effectiveness. Varieties undergo mandatory field testing (aprobation) and receive 

certification verifying seed purity, genetic origin, and quality. Regional inspectors of the Republic of 

Kazakhstanôs State Commission compile and publish recommendations for selecting varieties suited to 

specific soil-climatic zones, based on results from state-controlled trials. 

Secondly, in arid steppe and desert conditions, crested wheatgrass has demonstrated exceptional 

productivity as a perennial forage crop. Crested wheatgrass surpasses other perennial grasses sown in 

spring in terms of hay yield: it exceeds wheatgrass by 10% (25.6% vs. 29.3%), smooth bromegrass by 

4%, and alfalfa by 26%. Only sandy sainfoin rivals crested wheatgrass in the arid steppe conditions of 

Western Kazakhstan. Consequently, crested wheatgrass must be prioritized as the optimal variety for 

cultivation in these specific soil-climatic conditions. 

Crested wheatgrass seedlings exhibit slower emergence compared to cereal crops and even alfalfa. 

This is attributed to their low initial growth vigor, which limits their ability to penetrate the compacted 

upper soil layer. Field observations confirm that seedlings emerging after spring tillage are notably 

weak. This delayed emergence negatively impacts stand establishment, resulting in a 32% germination 

rate being considered standard. 

Studies demonstrate that fine-spiked crested wheatgrass varieties exhibit superior winter 

hardiness compared to broad-spiked varieties. Younger plants are more susceptible to winterkill due to 

incomplete physiological hardening. 

Mature crested wheatgrass plants exhibit extreme cold tolerance, surviving winter temperatures 

as low as -35ÁC and spring frosts down to -5ÁC. This resilience is linked to elevated concentrations of 

carbohydrates and other organic compounds stored in the root crown zone, basal shoots, and roots. 
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Notably, fine-spiked varieties accumulate greater reserves of plastic substances (nutrient reserves for 

regrowth) in their root systems compared to broad-spiked varieties. 

The nitrogen content in crested wheatgrass roots constitutes of absolute dry weight during early 

spring. 

Research results and discussion. Below are the main results of the study on the compatibility of 

these agrotechnical methods with the formation of wheatgrass density in the year of spring sowing. 

In addition to the seeding method, the seeding rate is one of the most dynamic factors affecting 

the growth of agricultural crops. This is particularly relevant for small-seeded crops grown in the arid 

steppe conditions of Kazakhstan, such as wheatgrass. Despite its significant adaptability to extreme 

conditions, optimal plant density per unit area is required to achieve good forage and seed yields. This 

density is largely determined by the seeding rate and the optimal distribution of plants per unit area. 

In our case, given the emphasis on slender-spiked wheatgrass, we will thoroughly examine the 

growth and development of this particular species and variety. 

Compared to other perennial grasses, the emergence of slender-spiked wheatgrass seedlings is 

extremely slow. Even under conditions of sufficient moisture, seedling emergence takes up to 12 days 

and sometimes extends to 23 days. 

We refer to the further growth of the bud, which transforms via lateral roots into a shoot, as the 

tillering of wheatgrass. The initial bud of wheatgrass is short, and its upper bud contains an inflorescence 

in an embryonic state. Such a shoot is called a vegetative shoot. 

Under the influence of external factors (temperature and light), these shoots transform into 

generative organs. This transformation is driven by a consistent heat effect that enables the development 

of seedlings and germination. Therefore, in terms of its developmental stage, wheatgrass is classified 

among autumn crops. 

Wheatgrass is a ñlong-dayò plant. For the formation of the inflorescence, it is not enough merely 

to pass through the vernalization stage; it also requires good light exposure (the light stage), which is 

most favorable during June, May, and the first ten days of July. The light stage occurs only in plant 

shoots because they have already completed the vernalization stage. 

Each wheatgrass shoot bears between 3 and 10 roots. By the end of the first year, the number of 

shoots reaches 20 to 40 and the number of roots 30 to 50; under favorable conditions, these numbers 

can reach 200-300. In mature plants, there may be as many as 100 shoots and 300-500 roots. 

The substantial accumulation of root mass in slender-spiked wheatgrass explains why-even 

during drought-it produces green fodder comparable to that of broad-spiked wheatgrass. This yield is 

lower in moderately humid years and higher in drought years. 

Plants sown in the previous year resume shoot growth after emerging from winter, with new 

lateral shoots arising from the tillering zone (spring tillering). However, this occurs only under 

conditions of sufficient light and moisture. 

In the initial stages of its life, young shoots are nourished by the parent plants. Once the general 

shoots develop three leaves, they establish their own root systems and become self-sufficient. The 

tillering of wheatgrass is prolonged. Compared to other perennial grasses, wheatgrass has a greater 

capacity to accumulate excess nutrients in its roots, internodes, and underground parts before winter. 

This enhances the plantôs resistance to frost and cold. Additionally, wheatgrass is notable for its 

longevity (10 years or more). These characteristics explain the regeneration of new vegetative parts and 

the reappearance of the grass through seeding (self-sowing). 

Among the most important biomorphological properties of wheatgrass are its resistance to grazing 

and its ability to yield produce under various conditions. However, its regrowth capacity is not high; 

after the first cutting, it does not produce high yields in subsequent cuts. 

In terms of its growth type, wheatgrass belongs to the group of autumn crops. However, under 

favorable soil and climatic conditions, it can develop according to the semi-autumn crop type, though 

this is rare. 

With timely autumn sowing and appropriate growing conditions (a balanced combination of heat 

and moisture in the soil), the plants achieve a full tillering phase in the sowing year. In this state, the 

plants pass through the flowering phase necessary for the further development of autumn-type crops, 

overwinter well, and yield produce comparable to high levels. This is fully achieved by the wheatgrassôs 

summer (end of August) and early autumn sowing periods. 
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However, in the study area during this period the air temperature remains high (approximately 

16ÁC) and monthly precipitation is about 25 mm. Naturally, such a combination of temperature and 

moisture does not create favorable conditions for normal seed swelling, germination, seedling 

emergence, and development up to the full tillering phase. 

Moreover, due to its biological nature, wheatgrass favors lower temperatures at the beginning of 

its life, so summer and early spring sowing periods usually yield sparse seedlings and poor shoots. 

When seeds are sown in mid-autumn (mid-October), the amount of precipitation typically 

increases-often reaching around 50 mm or more, nearly doubling. At that time, the air temperature 

remains relatively high (10-12ÁC). Therefore, mid-autumn sowing under these conditions generally 

produces good seedlings, although the flowering process does not fully complete; due to an insufficient 

accumulation of plastic substances in the tillering nodes and lower parts of the plants, they winter more 

weakly. 

In the following year, during the first full vegetative development, the plants do not yield at a high 

level again. However, after winter they provide a yield of practical significance. 

If autumn is very dry, pre-winter sowing in late October to early November is entirely feasible. 

At this time, autumn precipitation is not as crucial as in earlier sowing periods because the seeds do not 

germinate due to the lower soil temperature-they remain dormant. However, with the first spring 

warming, metabolic activity in the seeds (germination) begins. Thus, early spring warmth and moisture 

are utilized far more fully than in spring sowing, which is particularly important in cases where 

wheatgrass, with its sparse germination and seedling development, is grown. Under pre-winter sowing 

conditions, the seedlings develop fully. Therefore, compared to spring sowing, pre-winter sowing of 

wheatgrass results in a slightly higher yield of green mass the following year. 

In spring sowing, a significant amount of moisture is lost, and the growth period suitable for 

development before the summer heat is shortened. Consequently, even if seedlings emerge 

simultaneously, they do not produce a yield of practical significance. 

Thus, in the arid steppes of Western Kazakhstan, the biological prerequisites for optimal 

wheatgrass seed sowing favor autumn and pre-winter sowing periods. 

The seeding rate, in turn, depends on several factors: the intended use and longevity of the stand, 

soil properties, water availability, weed infestation, seed quality, and the level of agricultural 

technology. 

In such conditions, the primary factor determining the seeding rate is precipitation. Appropriate 

adjustments must be made in the combinations of seeding methods and rates to account for rainfall 

variability. This complicates the study and necessitates preliminary determinations to develop a final, 

practical (programmatic) experimental scheme. 

One of the experimental variations involved testing the feasibility of sowing with a 15 cm row 

spacing. This seeding method is also discussed in the literature. 

The primary results of preliminary testing of the proposed combinations of seeding methods and 

rates are presented in the following tables. 

 

 
ʭ Without inter-row processing 

Drawing 1 ï Formation of crested wheatgrass green mass productivity depending on seed sowing 

methods and sowing rates. 
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A thorough analysis shows that sowing 7 million viable seeds using the row sowing method 

results in lower green mass and hay yields compared to fields sown with 6 million seeds. Overall, row 

sowing shows higher productivity compared to straightforward row sowing techniques, with yields 

increasing as seeding rates rise from 4 to 7 million seeds/ha. However, at 7 million seeds/ha, yields 

begin to decrease. Plant height ranges between 64.3 and 71.3 cm, with the highest leafiness observed in 

the control variant. Hay yields in fields sown with 7 million seeds are 10 c/ha higher than the control, 

while green mass yields are 52% higher. This is explained by two factors: biologically, even seed 

distribution allows plants to utilize feeding areas and moisture more efficiently; agronomically, dense 

planting reduces weed infestation. 

 

 
ʭ Without inter-row processing 

 

Drawing 2 ï The effect of seed sowing methods and sowing rates on seed productivity 

 

 Seed yields, the best results (1.23-1.41 qt/ha) are observed in the second year of bromegrass 

growth with seeding rates of 5-6 million viable seeds/ha in straightforward row sowing. 

The average two-year seed yield ranged from 0.95 to 1.31 qt/ha. The highest seed yield for 

bromegrass was observed in fields sown with 5 million seeds per hectare. Practical experiments clearly 

demonstrated that excessively reducing or increasing the seeding rate significantly affects yield. All 

these specific data, which confirm the effectiveness of the recommended regional practices, helped 

develop an experimental design that reflects specific soil and climatic conditions as well as practical 

realities. This design was integrated into the experimental research program and represents a highly 

complex scheme of combining two agricultural practices. 

Accordingly, this agricultural practice was finalized. Additionally, we decided to exclude seeding 

rates of 3.0 million and 6.0 million seeds per hectare for seed cultivation using the simple row sowing 

method in further studies. These rates provided reduced yields and did not justify the associated care. 

The same applies to the seeding rate of 5.0 million seeds per hectare for bromegrass. Thus, a reasonable 

number of combinations of seeding methods and rates for testing were established. In the second year 

of bromegrass growth, increasing the seeding rate indiscriminately with the simple row sowing method 

should be avoided. This conclusion is also supported by documented results from production tests. 

Practical observations revealed that bromegrass seeds have low flowability, making them difficult 

to sow. Therefore, it is recommended to use seeders equipped with winged sowing mechanisms 

(designed for grain grasses). If such equipment is unavailable, a wooden press is required to ensure 

uniform sowing in rows. After sowing, the field must be compacted with roller packers to secure the 

seeds. 

This approach allows for relatively significant expenses to be incurred only once during the long-

term cultivation of bromegrass. With proper management, the crop can last up to 10 years without the 

need for reseeding. After the initial seeding, costly and labor-intensive activities such as seed 
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procurement, pre-sowing soil preparation, and sowing are not required for 7-9 years. Field maintenance 

is minimal and low-cost. Such a combination enables efficient utilization of fields based on agricultural 

needs. 

The versatility of these fields is notable. The biological properties of bromegrass allow it to be 

used both for hay and grazing, with its high grazing tolerance supporting this. After being mowed, the 

regrowth appears within 28-30 days. Typically, growth begins in late March (March 27-30), stem 

elongation occurs between May 15-18, and heading takes place between June 10-12. The crop matures 

quickly. According to our observations, the time from growth initiation to hay readiness is only 45-48 

days, and for grazing, 17-20 days. Thus, bromegrass provides early and repeated fodder, which is highly 

valuable in agricultural production. 

Conclusion: Based on the research findings, the following conclusions were drawn: 

1. For hay and green mass yields, the most effective seeding rate for the simple row sowing 

method is 5 million seeds per hectare, providing the highest productivity. 

2. The highest seed yield for bromegrass was observed in fields with 5 million seeds per hectare. 

Excessively reducing or increasing the seeding rate compared to this standard is considered inefficient. 
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ʊתʁɯʅ 

 שʳʣ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫ ʦʥʳץʨʘʫʰʳ ʜʘײץ ʳʥʜʘ ʝʨʢʝʢʰᴇʧʪʽ ʦʨʪʘסʜʘʣʘ ʘʡʤʘ ץʘסʨײפ

ʘʡʪʘʨʣʳץʪʘʡ ʪײʨʘץʪʳʣʳסʳ ʤʝʥ ʪʠʽʤʜʽʣʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ, ʙʽʨʘץ ʦʥʳש ᴇʩʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʞʝʪʽʣʜʽʨʫ 

 ʙʘʩʪʳ שʩʘʷʩʘʪʳʥʳ ץʘʛʨʘʨʣʳ שʩʪʘʥʥʳץʘʟʘפ ʩʘʪʪʘץʣ ʤʘײʪʘʣʘʜʳ. ɹץʘʞʝʪʪʽʣʽʛʽ ᴅʣʽ ʜʝ ʩʘץ

ʤʽʥʜʝʪʪʝʨʽʥʽש ʙʽʨʽ ï ʝʣʜʽש ʘʟʳץ-ʪװʣʽʢ ץʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʞᴅʥʝ ᴅʣʝʤʜʽʢ ʘʫʳʣ 

ʰʘʨʫʘʰʳʣʳסʳ ʥʘʨʳסʳʥʜʘ ʞʦסʘʨʳ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ ʦʪʘʥʜʳץ ʘʛʨʦᴇʥʝʨʢᴅʩʽʧʪʽʢ ᴇʥʜʽʨʽʩʪʽ ʜʘʤʳʪʫ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. פʘʟʽʨʛʽ ʪʘשʜʘ ʩʫʘʨʳʣʤʘʡʪʳʥ ʘʛʨʦʵʢʦʞװʡʝʣʝʨʜʝ ᴇʩʽʤʜʽʢ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫʛʝ 

 .ʘ ʙᴇʣʽʥʝʜʽץʳʪסʟʝʛʝ ʘʩʳʨʫ ʙʽʨʥʝʰʝ ʥʝʛʽʟʛʽ ʙʘװʪʘʣʳʧ, ʦʣʘʨʜʳ ʞץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨ ʘʥʳץ

ɹʽʨʽʥʰʽʜʝʥ, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʜʘץʳʣʜʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥ ʤװʤʢʽʥʜʽʛʽʥʰʝ ʘʨʪʪʳʨʫ ʢʝʨʝʢ. 

ɽʢʽʥʰʽʜʝʥ, ʪʦʧʳʨʘץʪʳײץ שʥʘʨʣʳʣʳסʳʥ ʩʘץʪʘʫ ʞᴅʥʝ ʘʨʪʪʳʨʫ װʰʽʥ ʙʠʦʣʦʛʠʷʣʳץ ᴅʜʽʩʪʝʨʜʽ ʢʝשʽʥʝʥ 

ʧʘʡʜʘʣʘʥʫ ץʘʞʝʪ. תʰʽʥʰʽʜʝʥ, ʞʦסʘʨʳ ᴇʥʽʤʜʽ ʘʛʨʦʣʘʥʜʰʘʬʪʪʘʨʜʳ ײץʨʫ ʘʨץʳʣʳ ʵʢʦʞװʡʝʥʽש 

ʪײʨʘץʪʳʣʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʤʽʥʜʝʪʽ ʪײʨ. ɽʨʢʝʢʰᴇʧ ᴇʟʽʥʽש ʙʠʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ 

ʘʨץʘʩʳʥʜʘ ײץʨסʘץ ʜʘʣʘ ʘʡʤʘסʳʥʳש ʪʘʙʠסʠ-ʢʣʠʤʘʪʪʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʘʜʳ. ʆʥʳ 

ᴇʩʽʨʫʜʽש ʤʘשʳʟʜʳʣʳסʳ ʢᴇʧʞʳʣʜʳץ ʰᴇʧʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʘʪʳʥʳʥ ʝʩʢʝʨʩʝʢ, ʙײʣ 

ʜʘץʳʣ ʪʘʙʠסʠ ʵʢʦʞװʡʝʛʝ ʙʝʡʽʤʜʝʣʛʝʥ ʞᴅʥʝ ײʟʘץ ʫʘץʳʪ ʙʦʡʳ ᴇʥʽʤ ʙʝʨʝʪʽʥ ץʘʩʠʝʪʪʝʨʛʝ ʠʝ. 

ʈʝʩʧʫʙʣʠʢʘʥʳש ʙʘʪʳʩ ʘʡʤʘסʳʥʜʘ ʝʨʢʝʢʰᴇʧʪʽש ʢʝש ʪʘʨʘʣʫʳ ʦʥʳש ʙײʣ ʘʡʤʘװ ץʰʽʥ ʤʘשʳʟʜʳ ʜʘץʳʣ 

ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

 

ʈɽɿʖʄɽ 

ʆʩʦʙʝʥʥʦʩʪʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʞʠʪʥʷʢʘ ʢʘʢ 

ʩʨʝʜʦʦʙʨʘʟʫʶʱʝʡ ʢʫʣʴʪʫʨʳ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʩʫʭʦʩʪʝʧʥʦʛʦ ʨʝʛʠʦʥʘ ʂʘʟʘʭʩʪʘʥʘ ʪʨʝʙʫʶʪ 

ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʡ ʝʛʦ ʚʦʟʜʝʣʳʚʘʥʠʷ. ɺʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ ʘʛʨʘʨʥʦʡ ʧʦʣʠʪʠʢʠ 

ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʦʝ 

ʦʙʝʩʧʝʯʠʪ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʪʨʘʥʳ ʠ ʧʦʚʳʩʠʪ ʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʘ 

ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ.  ʉʦʚʨʝʤʝʥʥʳʝ ʟʥʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʘʛʨʦʥʦʤʠʠ 

ʦʧʨʝʜʝʣʷʶʪ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ 

ʥʝʦʨʦʰʘʝʤʳʭ ʘʛʨʦʵʢʦʩʠʩʪʝʤʘʭ, ʠ ʩʚʦʜʷʪ ʠʭ ʢ ʦʩʥʦʚʥʳʤ ʧʨʠʥʮʠʧʘʤ: ʧʦʣʫʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ, ʧʦʚʳʰʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʩ ʧʦʤʦʱʴʶ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʠ ʩʦʟʜʘʥʠʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ 

ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʩ ʭʦʨʦʰʠʤ ʩʨʝʜʦʦʙʨʘʟʫʶʱʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʟʦʥʘʣʴʥʦ-ʪʠʧʠʯʥʳʭ ʨʘʩʪʝʥʠʡ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʧʨʠʥʮʠʧʦʚ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʞʠʪʥʷʢ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ. ʆʥ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʢʫʣʴʪʫʨʦʡ ʚ 

ʟʘʧʘʜʥʦʤ ʨʝʛʠʦʥʝ ʂʘʟʘʭʩʪʘʥʘ ʠ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʳ ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠʪʥʷʢʦʚʳʭ ʧʦʣʝʡ ʦʛʨʘʥʠʯʝʥʘ ʥʝʜʦʩʪʘʪʢʘʤʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʩʝʚʘ. 

ʏʘʩʪʦ ʞʠʪʥʷʢ ʩʝʶʪ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʠʣʠ ʧʝʨʝʢʨʝʩʪʥʳʤ ʤʝʪʦʜʦʤ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʣʦʭʠʤ ʚʩʭʦʜʘʤ ʠ 

ʟʘʩʦʨʝʥʠʶ ʧʦʣʝʡ ʩʦʨʥʷʢʘʤʠ. ʕʪʦ ʩʥʠʞʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʛʠʙʝʣʠ ʢʫʣʴʪʫʨʳ. ɺ 

ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʩʤʦʪʨʝʪʴ ʪʝʭʥʦʣʦʛʠʶ ʧʦʩʝʚʘ 

ʞʠʪʥʷʢʘ, ʦʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʘʜʘʧʪʠʚʥʳʡ ʧʦʜʭʦʜ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʨʝʛʠʦʥʘ ʠ ʫʣʫʯʰʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʦʪʜʘʯʫ. 
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ʇʆɼɻʆʊʆɺʂɸ ɹɸʈɸʅʆɺ-ʇʈʆʀɿɺʆɼʀʊɽʃɽʁ ʂ ʉʃʋʏʅʆʄʋ ʉɽɿʆʅʋ, ʆʎɽʅʂɸ 

ʂɸʏɽʉʊɺɸ ʀʍ ʉʇɽʈʄʆʇʈʆɼʋʂʎʀʀ 

PREPARATION  OF BREEDING SHEEP FOR THE BREEDING SEASON, ASSESSMENT 

OF THE QUALITY  OF THEIR  SPERM PRODUCTION 

 

ɸʥʥʦʪʘʮʠʷ  

ʇʦʜʛʦʪʦʚʢʘ ʙʘʨʘʥʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢ ʩʣʫʯʥʦʤʫ ʩʝʟʦʥʫ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʧʝʰʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʦʚʮʝʚʦʜʩʪʚʝ. ʂʘʯʝʩʪʚʦ ʩʧʝʨʤʳ ʠ ʚʳʩʦʢʘʷ 

ʦʧʣʦʜʦʪʚʦʨʷʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʟʘʚʠʩʷʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ 

ʩʘʤʮʘ, ʝʛʦ ʚʦʟʨʘʩʪ, ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ, ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʦʙʱʝʝ ʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʞʠʚʦʪʥʦʛʦ. ʂʣʶʯʝʚʳʝ ʵʪʘʧʳ ʧʦʜʛʦʪʦʚʢʠ ʙʘʨʘʥʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢ ʩʣʫʯʥʦʤʫ ʩʝʟʦʥʫ ʚʢʣʶʯʘʶʪ 

ʦʙʝʩʧʝʯʝʥʠʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ, ʤʦʥʠʪʦʨʠʥʛ ʟʜʦʨʦʚʴʷ, ʧʨʦʚʝʜʝʥʠʝ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʚʝʪʝʨʠʥʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ ʠ 

ʧʦʜʜʝʨʞʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʤʘʩʩʳ ʪʝʣʘ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʘʩʧʝʢʪʦʚ ʧʦʜʛʦʪʦʚʢʠ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʦʮʝʥʢʠ ʩʧʝʨʤʳ. ɼʣʷ ʵʪʦʛʦ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʪʙʦʨ ʦʙʨʘʟʮʦʚ ʩʧʝʨʤʳ ʠ ʠʭ ʘʥʘʣʠʟ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʢʨʠʪʝʨʠʷʤ: ʦʙʲʝʤ, 
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ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʠʭ ʧʦʜʚʠʞʥʦʩʪʴ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʥʘʣʠʯʠʝ 

ʧʘʪʦʣʦʛʠʡ ʠ ʦʪʢʣʦʥʝʥʠʡ. ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ, ʥʦ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʪʘʢ ʢʘʢ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʥʝ ʚʩʝʛʜʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʭʦʨʦʰʝʡ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʧʦʣʦʚʳʭ ʢʣʝʪʦʢ. 

ɺ ʧʨʦʮʝʩʩʝ ʦʮʝʥʢʠ ʩʧʝʨʤʦʧʨʦʜʫʢʮʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʢʘʢ ʚʠʟʫʘʣʴʥʳʝ ʤʝʪʦʜʳ, ʪʘʢ ʠ 

ʩʦʚʨʝʤʝʥʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʤʠʢʨʦʩʢʦʧʳ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʦʪʦʯʥʫʶ ʦʮʝʥʢʫ 

ʧʦʜʚʠʞʥʦʩʪʠ ʠ ʤʦʨʬʦʣʦʛʠʶ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ. 

ɺ ʜʘʥʥʦʡ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ ʦʩʚʝʱʝʥʳ ʚʦʧʨʦʩʳ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʙʘʨʘʥʦʚ-

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʪʘʢʠʭ ʧʦʨʦʜ ʢʘʢ ʝʪʪʽ ʤʝʨʠʥʦʩ, ʢʘʟʘʭʩʢʘʷ ʤʷʩʦ-ʰʝʨʩʪʥʘʷ, ʢʘʟʘʭʩʢʘʷ 

ʧʦʣʫʛʨʫʙʦʰʝʨʩʪʥʘʷ, ʘ ʠʤʝʥʥʦ ʧʦʜʛʦʪʦʚʢʘ ʙʘʨʘʥʦʚ ʢ ʩʣʫʯʥʦʤʫ ʩʝʟʦʥʫ ʠ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʠʭ 

ʩʧʝʨʤʦʧʨʦʜʫʢʮʠʠ. 

 

ANNOTATION  

The preparation of breeding sheep for the breeding season is an important step to ensure 

successful reproduction in sheep breeding. The quality of sperm and high fertility  depend on many 

factors, including the male's state of health, age, diet, housing conditions, and the general physical 

condition of the animal. The key stages of preparing breeding sheep for the seasonal season include 

ensuring balanced feeding, health monitoring, preventive veterinary measures, as well as physiological 

training and maintaining optimal body weight.  

One of the important aspects of the preparation is the sperm assessment. For this purpose, semen 

samples are taken and analyzed according to several criteria: volume, concentration of spermatozoa, 

their mobility, morphological features, the presence of pathologies and abnormalities. It is important to 

take into account not only the quantitative, but also the qualitative parameters of spermatozoa, since a 

high concentration of spermatozoa does not always indicate good viability of germ cells. In the process 

of sperm production assessment, both visual methods and modern electron microscopes are used, which 

provide a highly accurate assessment of sperm motility and morphology. 

 This scientific article highlights the issues of the reproductive function of breeding sheep, such 

breeds as Etti merino, Kazakh meat and wool, Kazakh semi-coarse wool, namely the preparation of 

sheep for the breeding season and the assessment of the quality of their sperm production. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʨʘʥʳ-ʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʦʚʮʝʤʘʪʢʠ, ʩʧʝʨʤʘ, ʦʩʝʤʝʥʝʥʠʝ, ʧʦʨʦʜʘ ʦʚʝʮ, 

ʵʷʢʫʣʷʪ. 

Key words: sheep producers, sheep, sperm, insemination, breed of sheep, ejaculate. 

 

ɺʚʝʜʝʥʠʝ. ʅʘ ʪʝʢʫʱʝʤ ʵʪʘʧʝ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʦʚʮʝʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʩʦʟʜʘʥʠʝ ʠ ʫʣʫʯʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʧʦʨʦʜ, ʠʭ ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʝʣʝʢʮʠʦʥʥʦʡ 

ʨʘʙʦʪʝ, ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʦʚʮʝʤʘʪʦʢ ʚ ʩʦʩʪʘʚʝ ʩʪʘʜʘ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʝ ʤʝʪʦʜʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʦʩʝʤʝʥʝʥʠʷ ʦʚʝʮ ʚʦ ʚʩʝʭ ʪʠʧʘʭ ʭʦʟʷʡʩʪʚ. ʇʦʨʦʜʳ ʠ ʪʠʧʳ ʦʚʝʮ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʩʦʯʝʪʘʷ ʚ ʩʝʙʝ ʪʘʢʠʝ ʮʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʘʢ ʚʳʩʦʢʘʷ 

ʰʝʨʩʪʥʦʩʪʴ, ʤʷʩʥʦʩʪʴ, ʧʣʦʜʦʚʠʪʦʩʪʴ ʠ ʩʢʦʨʦʩʧʝʣʦʩʪʴ [1]. ɺ ʩʝʣʝʢʮʠʦʥʥʦ-ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʝ 

ʜʦʩʪʠʞʝʥʠʝ ʚʳʩʦʢʠʭ ʪʝʤʧʦʚ ʨʦʩʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ ʦʚʝʮ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʯʝʨʝʟ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ. 

ʀʩʢʫʩʩʪʚʝʥʥʦʝ ʦʩʝʤʝʥʝʥʠʝ ʩʪʘʣʦ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʨʘʢʪʠʢʠ ʦʚʮʝʚʦʜʩʪʚʘ, ʷʚʣʷʷʩʴ 

ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʘʜʘ. ɺ ʥʝʢʦʪʦʨʳʭ ʭʦʟʷʡʩʪʚʘʭ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʙʘʚʣʝʥʥʫʶ ʠ 

ʦʭʣʘʞʜʝʥʥʫʶ ʩʧʝʨʤʫ, ʚ ʜʨʫʛʠʭ - ʥʝʨʘʟʙʘʚʣʝʥʥʫʶ, ʘ ʚ ʨʷʜʝ ʨʝʛʠʦʥʦʚ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ 

ʦʩʝʤʝʥʝʥʠʝ ʤʘʪʦʯʥʦʛʦ ʧʦʛʦʣʦʚʴʷ ʩʧʝʨʤʦʡ, ʭʨʘʥʠʤʦʡ ʧʨʠ -196ÁC ʚ ʞʠʜʢʦʤ ʘʟʦʪʝ. ʕʬʬʝʢʪʠʚʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʭ ʤʝʪʦʜʦʚ ʦʩʝʤʝʥʝʥʠʷ ʚ ʦʚʮʝʚʦʜʩʪʚʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʪʘʜʘ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʦʪʨʘʩʣʠ ʚ ʮʝʣʦʤ. ʋʩʧʝʰʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʠ 

ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʚʝʯʴʝʛʦ ʧʦʛʦʣʦʚʴʷ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʢ 

ʧʨʦʚʝʜʝʥʠʶ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ [2, ʩ.6; 3, ʩ.4].  

ɹʘʨʘʥʳ-ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʪʘʜʝ, ʦʪ ʠʭ ʢʘʯʝʩʪʚʘ ʩʝʤʝʥʠ ʟʘʚʠʩʠʪ 

ʫʩʧʝʰʥʦʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʝ ʦʚʮʝʤʘʪʦʢ ʠ ʧʦʣʫʯʝʥʠʝ ʟʜʦʨʦʚʦʛʦ, ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʦʤʩʪʚʘ. 

ʅʘ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʙʘʨʘʥʦʚ ʚʦʟʜʝʡʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ 

ʧʦʨʦʜʘ, ʚʦʟʨʘʩʪ, ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ. ɺ ʧʨʦʮʝʩʩʝ 
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ʛʘʤʝʪʦʛʝʥʝʟʘ ʫ ʦʚʝʮ ʥʘʙʣʶʜʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʥʘ ʧʦʚʝʜʝʥʯʝʩʢʦʤ ʠ ʵʥʜʦʢʨʠʥʥʦʤ 

ʫʨʦʚʥʷʭ. ʋ ʙʘʨʘʥʦʚ ʩʝʟʦʥʥʳʝ ʨʝʘʢʮʠʠ ʫʛʘʩʘʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʤʝʥʝʝ ʚʳʨʘʞʝʥʳ. 

ɹʦʣʝʝ ʪʦʛʦ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʧʝʨʤʘʪʦʛʝʥʝʟ ʫ ʙʘʨʘʥʦʚ ʧʨʦʜʦʣʞʘʝʪʩʷ ʢʨʫʛʣʦʛʦʜʠʯʥʦ, ʯʪʦ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʙʠʨʘʪʴ ʠ ʭʨʘʥʠʪʴ ʩʧʝʨʤʫ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʵʬʬʝʢʪʠʚʥʦʝ 

ʦʩʝʤʝʥʝʥʠʝ ʦʚʝʮ [4]. ʉʨʦʢʠ ʩʣʫʯʢʠ ʦʚʝʮ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩ ʫʯʝʪʦʤ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʠ ʧʨʠʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʡ, ʦʜʥʘʢʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʣʫʯʥʦʛʦ ʩʝʟʦʥʘ ʥʝ ʜʦʣʞʥʘ 

ʧʨʝʚʳʰʘʪʴ 35ï45 ʜʥʝʡ ʜʣʷ ʢʘʞʜʦʡ ʦʪʘʨʳ. ɺ ʩʝʚʝʨʥʳʭ ʠ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ ʩʪʨʘʥʳ ʩʣʫʯʢʫ ʦʙʳʯʥʦ 

ʧʨʦʚʦʜʷʪ ʚ ʘʚʛʫʩʪʝ-ʩʝʥʪʷʙʨʝ, ʯʪʦʙʳ ʷʛʥʝʥʠʝ ʦʚʮʝʤʘʪʦʢ ʧʨʠʰʣʦʩʴ ʥʘ ʷʥʚʘʨʴ-ʬʝʚʨʘʣʴ. ʇʨʘʢʪʠʢʘ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʩʣʫʯʢʝ ʦʚʮʝʤʘʪʦʢ ʚ ʧʘʩʪʙʠʱʥʳʡ ʧʝʨʠʦʜ ʧʦʚʳʰʘʶʪʩʷ ʠʭ ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʴ 

ʠ ʧʣʦʜʦʚʠʪʦʩʪʴ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʦʢʦʪʦʚ (ʤʘʨʪ-ʘʧʨʝʣʴ), ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʩʪʝʧʥʳʭ ʠ 

ʧʦʣʫʧʫʩʪʳʥʥʳʭ ʨʝʛʠʦʥʦʚ, ʩʣʫʯʢʫ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʚ ʦʢʪʷʙʨʝ-ʥʦʷʙʨʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ 

ʷʛʥʷʪ ʚʝʩʥʦʡ, ʢʦʛʜʘ ʤʘʪʢʠ ʦʙʝʩʧʝʯʝʥʳ ʩʦʯʥʳʤ ʧʘʩʪʙʠʱʥʳʤ ʢʦʨʤʦʤ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʠʭ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ [5, ʩ.3; 7, ʩ.8]. 

 ʇʦʢʘʟʘʪʝʣʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩʘʤʮʦʚ ʫʣʫʯʰʘʶʪʩʷ ʧʨʠ ʫʩʠʣʝʥʥʦʤ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ 

ʢʦʨʤʣʝʥʠʠ. ʆʙʝʩʧʝʯʝʥʠʝ ʧʦʣʥʦʮʝʥʥʦʛʦ ʨʘʮʠʦʥʘ ʧʦʟʚʦʣʷʝʪ ʙʘʨʘʥʘʤ ʧʨʦʠʟʚʦʜʠʪʴ ʩʧʝʨʤʫ 

ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʫʧʠʪʘʥʥʦʩʪʴ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʭ ʟʜʦʨʦʚʴʶ ʠ 

ʘʢʪʠʚʥʦʩʪʠ. ʂʘʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠʤʝʝʪ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʵʪʦʤʫ ʚʘʞʥʦ ʟʘʨʘʥʝʝ 

ʧʦʜʛʦʪʦʚʠʪʴ ʠʭ ʢ ʵʥʝʨʛʦʟʘʪʨʘʪʥʦʤʫ ʧʝʨʠʦʜʫ ʩʣʫʯʢʠ [8]. 

ʆʜʠʥ ʠʟ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʪʨʘʩʣʠ - ʵʪʦ ʫʚʝʣʠʯʝʥʠʝ 

ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʚʝʮ ʯʝʨʝʟ ʩʦʟʜʘʥʠʝ ʛʝʥʦʬʦʥʜʘ ʤʷʩʥʳʭ ʧʦʨʦʜ ʠ ʫʣʫʯʰʝʥʠʝ ʠʭ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʨʦʠʟʚʦʜʠʪʴ ʤʦʣʦʜʫʶ ʙʘʨʘʥʠʥʫ ʚʳʩʰʝʛʦ ʢʘʯʝʩʪʚʘ ʠ 

ʧʦʚʳʩʠʪʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʦʪʨʘʩʣʠ [10]. 

ɺʳʰʝʠʟʣʦʞʝʥʥʦʝ ʧʦʩʣʫʞʠʣʦ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʮʝʣʠ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʪʦ - ʩʦʟʜʘʥʠʝ 

ʚʥʫʪʨʠʧʦʨʦʜʥʦʛʦ ʪʠʧʘ ʤʷʩʦ-ʰʝʨʩʪʥʳʭ ʦʚʝʮ, ʦʙʣʘʜʘʶʱʠʭ ʭʦʨʦʰʠʤʠ ʤʷʩʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ, 

ʩʢʦʨʦʩʧʝʣʦʩʪʴʶ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴʶ ʢ ʫʩʣʦʚʠʷʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ ʂʘʟʘʭʩʪʘʥʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʧʦ ʦʩʝʤʝʥʝʥʠʶ 

ʦʚʝʮ ʧʨʦʚʦʜʠʣʘʩʴ ʦʩʝʥʴʶ 2024 ʛʦʜʘ ʚ ʊʆʆ çʋʢʨʘʠʥʩʢʦʝè ʋʣʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ɺʦʩʪʦʯʥʦ-

ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʉʇʂ çɽʣʴʢʝʥʪʘʡè ʠ ʂʍ çɸʢʙʘʩʪʘʫè ɾʘʥʘʩʝʤʝʡʩʢʦʛʦ ʨʘʡʦʥʘ ʦʙʣʘʩʪʠ 

ɸʙʘʡ.  ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʜʣʷ ʮʝʨʚʠʢʘʣʴʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ ʢʫʨʜʶʯʥʳʭ ʦʚʮʝʤʘʪʦʢ ʩ ʛʨʫʙʦʡ ʠ 

ʧʦʣʫʛʨʫʙʦʡ ʰʝʨʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʚʝʞʝʧʦʣʫʯʝʥʥʦʝ ʩʝʤʷ ʙʘʨʘʥʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʦʨʦʜ ʝʪʪʽ 

ʤʝʨʠʥʦʩ ʠ ʢʘʟʘʭʩʢʦʡ ʤʷʩʦ-ʰʝʨʩʪʥʦʡ, ʘ ʪʘʢʞʝ  ʢʫʨʜʶʯʥʦʡ ʧʦʣʫʛʨʫʙʦʰʝʨʩʪʥʦʡ. 

ɺ ʮʝʣʦʤ ʧʦ ʧʨʦʜʫʢʪʠʚʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʢʫʨʜʶʯʥʳʝ ʦʚʮʳ ʙʘʟʦʚʳʭ ʭʦʟʷʡʩʪʚ ʦʪʚʝʯʘʶʪ 

ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʥʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʠʤʝʶʪ ʢʨʝʧʢʫʶ ʢʦʥʩʪʠʪʫʮʠʶ ʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ 

ʪʝʣʦʩʣʦʞʝʥʠʝ. 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʦʚ 1 ʠ 2 ʙʘʨʘʥʳ-ʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʥʘ ʤʷʩʦ-ʩʘʣʴʥʳʭ 

ʦʚʮʝʤʘʪʢʘʭ ʧʦ ʵʢʩʪʝʨʴʝʨʫ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʪʘʥʜʘʨʪʘʤ ʧʦʨʦʜ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʦʩʝʤʝʥʝʥʠʷ ʦʚʝʮ, ʚ ʙʘʟʦʚʳʭ ʭʦʟʷʡʩʪʚʘʭ ʙʳʣʠ 

ʦʨʛʘʥʠʟʦʚʘʥʳ  ʧʫʥʢʪʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ ʩ  ʩʦʙʣʶʜʝʥʠʝʤ ʚʩʝʭ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʳʭ ʧʨʘʚʠʣ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʚʝʞʝʧʦʣʫʯʝʥʥʦʡ ʩʧʝʨʤʳ ʧʫʥʢʪ ʠʤʝʝʪ ʤʘʥʝʞ ʩʦ ʩʪʘʥʢʦʤ, ʛʜʝ 
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ʧʦʣʫʯʘʶʪ ʩʧʝʨʤʫ ʦʪ ʙʘʨʘʥʦʚ ʠ ʦʩʝʤʝʥʷʶʪ ʤʘʪʦʢ ʠ ʧʦʜʩʦʙʥʳʝ ʧʦʤʝʱʝʥʠʷ, ʦʛʨʘʞʜʝʥʠʷ ʜʣʷ 

ʚʨʝʤʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʙʘʨʘʥʦʚ ʠ ʧʨʦʙʥʠʢʦʚ, ʦʩʝʤʝʥʝʥʥʳʭ ʠ ʥʝ ʦʩʝʤʝʥʝʥʥʳʭ ʤʘʪʦʢ. 

ʀʩʢʫʩʩʪʚʝʥʥʦʝ ʦʩʝʤʝʥʝʥʠʝ ʦʚʝʮ ʧʨʦʚʦʜʠʣʠ ʚ ʦʢʪʷʙʨʝ ʤʝʩʷʮʝ, ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ 

ʦʩʝʥʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʧʣʦʜʦʚʠʪʦʩʪʠ ʤʘʪʦʢ, ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠ 

ʩʦʭʨʘʥʥʦʩʪʠ ʷʛʥʷʪ ʢ ʦʪʙʠʚʢʝ [9].  

ɼʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʩʣʫʯʢʠ ʦʚʝʮ ʝʞʝʜʥʝʚʥʦ ʨʘʥʦ ʫʪʨʦʤ ʦʪʙʠʨʘʣʠ ʦʚʮʝʤʘʪʦʢ ʩ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʦʣʦʚʦʡ ʦʭʦʪʦʡ ʩ ʧʦʤʦʱʴʶ ʙʘʨʘʥʦʚ-ʧʨʦʙʥʠʢʦʚ. ɺʳʙʨʘʥʥʳʭ ʙʘʨʘʥʦʤ-ʧʨʦʙʥʠʢʦʤ 

ʤʘʪʦʢ ʦʪʜʝʣʷʣʠ ʚ ʩʧʝʮʠʘʣʴʥʦ ʦʪʚʝʜʸʥʥʦʝ ʜʣʷ ʥʠʭ ʧʦʤʝʱʝʥʠʝ. ʆʪʩʶʜʘ ʤʘʪʢʠ ʧʦʩʪʝʧʝʥʥʦ 

ʧʦʩʪʫʧʘʣʠ ʥʘ ʧʫʥʢʪ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ.  

ʇʨʠʤʝʨʥʦ ʟʘ 1,5 ʥʝʜʝʣʠ ʜʦ ʥʘʯʘʣʘ ʩʣʫʯʥʦʡ ʢʘʤʧʘʥʠʠ ʙʘʨʘʥʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʨʦʚʝʨʷʣʠ 

ʥʘ ʧʦʣʦʚʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʧʨʦʚʝʣʠ ʚʩʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʠ ʣʝʯʝʙʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. ɿʘʪʝʤ 

ʞʠʚʦʪʥʳʭ ʧʝʨʝʚʝʣʠ ʥʘ ʧʦʚʳʰʝʥʥʳʡ ʨʘʮʠʦʥ ʢʦʨʤʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʙʘʨʘʥʦʚ ʩʦʟʜʘʥʳ ʥʘʠʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ, ʠʤ ʙʳʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳʝ, ʩʠʣʴʥʳʝ, ʩʦʯʥʳʝ ʠ 

ʤʠʥʝʨʘʣʴʥʳʝ ʢʦʨʤʘ, ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʧʘʩʪʙʠʱʘ ʠ ʭʦʨʦʰʠʡ ʚʦʜʦʧʦʡ. 

ɺ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ ʙʘʨʘʥʦʚ ʢ ʩʣʫʯʥʦʡ ʢʘʤʧʘʥʠʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʧʨʦʚʝʨʷʣʠ ʢʘʯʝʩʪʚʦ 

ʩʧʝʨʤʳ ï ʩʥʘʯʘʣʘ ʦʜʠʥ ʨʘʟ ʚ ʧʷʪʠʜʥʝʚʢʫ, ʘ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ ï ʯʝʨʝʟ 

ʩʫʪʢʠ.  
ʉʚʝʞʝʧʦʣʫʯʝʥʥʫʶ ʩʧʝʨʤʫ ʜʣʷ ʦʩʝʤʝʥʝʥʠʷ ʤʘʪʦʢ ʧʦʣʫʯʘʣʠ, ʚ ʤʦʤʝʥʪ ʧʨʳʞʢʘ ʙʘʨʘʥʘ ʥʘ 

ʤʘʪʢʫ ʢ ʢʦʥʮʫ ʝʛʦ ʧʦʣʦʚʦʛʦ ʯʣʝʥʘ ʧʦʜʩʪʘʚʣʷʣʠ ʠʩʢʫʩʩʪʚʝʥʥʫʶ ʚʘʛʠʥʫ. ɺʦʜʘ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦʡ 
ʚʘʛʠʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʪʸʧʣʦʡ ʜʣʷ ʵʪʦʛʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʵʙʦʥʠʪʦʚʦʡ ʠ ʨʝʟʠʥʦʚʦʡ ʪʨʫʙʢʦʡ 
ʥʘʣʠʚʘʣʠ ʚʦʜʫ ʪʝʤʧʝʨʘʪʫʨʳ 50-55Áʉ ʛʨʘʜʫʩʦʚ ʥʘ ʜʚʝ ʪʨʝʪʠ ʦʙʲʸʤʘ.  

ʇʝʨʝʜ ʩʘʜʢʦʡ ʙʘʨʘʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʚʘʛʠʥʳ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʦʚʝʨʷʣʠ 
ʪʝʨʤʦʤʝʪʨʦʤ, ʦʥʘ ʜʦʣʞʢʘ ʙʳʪʴ ʦʪ 40 ʜʦ 42Áʉ.  ɺ ʠʩʢʫʩʩʪʚʝʥʥʫʶ ʚʘʛʠʥʫ ʧʨʠʩʦʝʜʠʥʷʣʠ 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʩʪʝʢʣʷʥʥʳʡ ʩʧʝʨʤʦʧʨʠʸʤʥʠʢ ʧʨʠ ʧʦʤʦʱʠ ʨʝʟʠʥʦʚʦʡ ʤʫʬʪʳ - 
ʦʪʨʝʟʢʘ ʢʘʤʝʨʳ ʰʠʨʠʥʦʡ 8-10 ʩʘʥʪʠʤʝʪʨʦʚ, ʩʶʜʘ ʩʦʙʠʨʘʣʠ ʩʧʝʨʤʫ ʚ ʤʦʤʝʥʪ ʚʩʘʜʢʠ ʙʘʨʘʥʘ.       

ʇʦʣʫʯʝʥʥʫʶ ʩʧʝʨʤʫ ʠʩʩʣʝʜʦʚʘʣʠ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʧʨʠ 400-ʭ ʢʨʘʪʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʜʣʷ 
ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɼʣʷ ʵʪʦʛʦ ʢʘʧʣʶ ʩʧʝʨʤʳ ʥʘʥʦʩʠʣʠ ʥʘ 
ʧʨʝʜʤʝʪʥʦʝ ʩʪʝʢʣʦ, ʟʘʪʝʤ ʧʦʢʨʳʚʘʣʠ ʧʦʢʨʦʚʥʳʤ ʩʪʝʢʣʦʤ ʠ ʧʨʦʩʤʘʪʨʠʚʘʣʠ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ. 
ʉʧʝʨʤʫ ʦʮʝʥʠʚʘʣʠ ʧʦ ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʘʢ, ʛʫʩʪʦʪʘ, ʧʦʜʚʠʞʥʦʩʪʴ, ʮʚʝʪ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ. ʇʦ 
ʧʦʜʚʠʞʥʦʩʪʠ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ  ʫʩʪʘʥʦʚʣʝʥʦ 8 ʙʘʣʣʦʚ ʩ ʧʦʩʪʫʧʘʪʝʣʴʥʳʤ ʜʚʠʞʝʥʠʝʤ. ʆʩʝʤʝʥʝʥʠʝ 
ʤʘʪʦʢ ʧʨʦʠʟʚʦʜʠʣʠ ʚ ʰʝʡʢʫ ʤʘʪʢʠ ʩ ʧʦʤʦʱʴʶ ʚʣʘʛʘʣʠʱʥʦʛʦ ʟʝʨʢʘʣʘ ʠ ʤʠʢʨʦʰʧʨʠʮʘ 
ʥʝʨʘʟʙʘʚʣʝʥʥʦʡ ʩʧʝʨʤʦʡ ʩ ʦʮʝʥʢʦʡ ɻ-8, ʜʦʟʦʡ ʚ 0,05 ʤʣ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʥʝ ʤʝʥʝʝ 2,5 ʤʣʨʜ./ʤʣ.   
ʇʦʩʣʝ ʢʘʞʜʦʛʦ ʦʩʝʤʝʥʝʥʠʷ ʚʣʘʛʘʣʠʱʥʦʝ ʟʝʨʢʘʣʦ ʤʳʣʠ, ʦʙʝʟʟʘʨʘʞʠʚʘʣʠ, ʘ ʰʧʨʠʮ ʩʥʘʨʫʞʠ 
ʦʙʪʠʨʘʣʠ ʩʥʘʯʘʣʘ ʤʘʨʣʝʚʦʡ ʩʘʣʬʝʪʢʦʡ, ʘ ʟʘʪʝʤ ʪʘʤʧʦʥʦʤ, ʧʨʦʧʠʪʘʥʥʳʤ 96%ʥʳʤ ʩʧʠʨʪʦʤ, 
ʠʩʢʣʶʯʘʷ ʝʛʦ ʧʦʧʘʜʘʥʠʝ ʚ ʢʘʥʶʣʶ ʰʧʨʠʮʘ. ʋʩʪʘʥʦʚʠʚ ʩ ʧʦʤʦʱʴʶ ʙʝʛʫʥʢʘ ʥʦʚʫʶ ʜʦʟʫ ʩʧʝʨʤʳ, 
ʦʩʝʤʝʥʷʣʠ ʩʣʝʜʫʶʱʫʶ ʦʚʮʝʤʘʪʢʫ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʧʝʨʝʛʫʣʦʚ ʠ ʣʫʯʰʝʛʦ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ  ʧʝʨʚʳʝ 18 ʜʥʝʡ ʩʣʫʯʥʦʡ ʢʘʤʧʘʥʠʠ 
ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʜʚʫʢʨʘʪʥʫʶ (ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ) ʚʳʙʦʨʢʫ ʠ ʦʩʝʤʝʥʝʥʠʝ ʤʘʪʦʢ. ɺ ʥʘʰʝʤ 
ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʡ ʚʳʙʦʨʢʝ ʦʚʮʝʤʘʪʦʢ ʦʩʝʤʝʥʷʣʠ ʜʚʘʞʜʳ ʚ ʦʜʥʫ ʦʭʦʪʫ: ʧʝʨʚʳʡ ʨʘʟ 
ï ʩʨʘʟʫ ʧʦʩʣʝ ʚʳʙʦʨʢʠ; ʚʪʦʨʦʡ ï ʯʝʨʝʟ 12 ʯ. ʆʩʝʤʝʥʝʥʥʳʭ ʤʘʪʦʢ ʩʦʜʝʨʞʘʣʠ ʦʪʜʝʣʴʥʦ ʜʦ 
ʦʢʦʥʯʘʥʠʷ ʩʣʫʯʥʦʡ ʢʘʤʧʘʥʠʠ. ʆʙʳʯʥʦ ʧʨʠ ʧʝʨʚʦʤ ʦʩʝʤʝʥʝʥʠʠ ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʴ ʥʝ 
ʧʨʝʚʳʰʘʝʪ 75ï80%. ʇʦʵʪʦʤʫ ʯʝʨʝʟ 2 ʥʝʜʝʣʠ ʧʦʩʣʝ ʦʩʝʤʝʥʝʥʠʷ ʚ ʦʪʘʨʳ (ʛʨʫʧʧʳ) ʦʚʮʝʤʘʪʦʢ 
ʚʳʧʫʩʢʘʶʪ ʙʘʨʘʥʦʚ - ʧʨʦʙʥʠʢʦʚ ʜʣʷ ʚʳʙʦʨʢʠ ʦʚʝʮ, ʧʨʠʰʝʜʰʠʭ ʚ ʦʭʦʪʫ ʧʦʚʪʦʨʥʦ. ʇʦ ʦʢʦʥʯʘʥʠʠ 
ʩʣʫʯʥʦʛʦ ʩʝʟʦʥʘ ʚ ʦʪʘʨʳ ʥʘ 20 ʜʥʝʡ ʧʫʩʢʘʶʪ ʙʘʨʘʥʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʜʣʷ ʚʦʣʴʥʦʛʦ ʧʦʢʨʳʪʠʷ 
ʤʘʪʦʢ, ʦʩʪʘʚʰʠʭʩʷ ʭʦʣʦʩʪʳʤʠ [6]. 

ʀʩʢʫʩʩʪʚʝʥʥʦʝ ʦʩʝʤʝʥʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʤ ʤʝʪʦʜʦʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 
ʦʚʝʮ. ʉʨʝʜʥʷʷ ʥʦʨʤʘ ʥʘʛʨʫʟʢʠ ʥʘ ʦʜʥʦʛʦ ʙʘʨʘʥʘ ʟʘ ʧʝʨʠʦʜ ʩʣʫʯʢʠ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 300-500 
ʦʚʮʝʤʘʪʦʢ, ʘ ʠʥʦʛʜʘ ʠ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʵʪʦʛʦ ʤʝʪʦʜʘ ʧʝʨʝʜ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 
ʩʧʦʩʦʙʘʤʠ ʩʣʫʯʢʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʙʘʨʘʥʘʭ (ʜʦ 
100 ʨʘʟ); ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʦʩʝʤʝʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʫʶ ʩʝʣʝʢʮʠʶ, ʧʦʣʫʯʘʷ 
ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʦʤʢʦʚ ʦʪ ʩʘʤʳʭ ʮʝʥʥʳʭ ʙʘʨʘʥʦʚ; ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʪʦʯʥʦ 
ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʘʯʝʩʪʚʦ ʩʧʝʨʤʳ, ʧʨʦʮʝʩʩ ʩʣʫʯʢʠ ʠ ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʠ ʦʚʮʝʤʘʪʦʢ; ʠʩʢʣʶʯʘʝʪ 
ʨʠʩʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʝʨʝʜʘʶʱʠʭʩʷ ʧʦʣʦʚʳʤ ʧʫʪʸʤ [11,14].  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʚ 
ʙʘʟʦʚʳʭ ʭʦʟʷʡʩʪʚʘʭ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʦʧʳʪʥʳʝ ʠ ʢʦʥʪʨʦʣʴʥʳʝ ʛʨʫʧʧʳ ʦʚʝʮ ʨʘʟʥʳʭ ʛʝʥʦʪʠʧʦʚ 
ʜʣʷ (ʧʝʨʝʤʝʥʥʦʛʦ) ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʢʨʝʱʠʚʘʥʠʷ.  
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ʊʘʙʣʠʮʘ 1 ï  ʉʭʝʤʘ ʩʢʨʝʱʠʚʘʥʠʷ ʦʚʝʮ ʙʘʟʦʚʳʭ ʭʦʟʷʡʩʪʚ  

ʅʘʠʤʝʥʦʚʘʥʠʝ ʭʦʟʷʡʩʪʚʘ 
ʉʭʝʤʘ ʩʢʨʝʱʠʚʘʥʠʷ, ʢʦʣʠʯʝʩʪʚʦ ʤʘʪʦʢ 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

ʊʆʆ çʋʢʨʘʠʥʩʢʦʝè ǀʂʇɻ ʭ ǁʄʐʂ - 200 ǀʂʇɻ ʭ ǁʂʇɻ- 300 

ʉʇʂ çɽʣʴʢʝʥʪʘʡè ǀʂʇɻ ʭ ǁʄʐʂ - 200 ǀʂʇɻ ʭ ǁʂʇɻ - 400 

ʂʍ çɸʢʙʘʩʪʘʫè ǀʂʇɻ ʭ ǁɽʄ - 300 ǀʂʇɻ ʭ ǁʂʇɻ - 400 

 
ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 1 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʪʨʝʭ ʙʘʟʦʚʳʭ ʭʦʟʷʡʩʪʚʘʭ ʧʨʦʚʝʜʝʥʦ ʠʩʢʫʩʩʪʚʝʥʥʦʝ 

ʦʩʝʤʝʥʝʥʠʝ ʩʧʝʨʤʦʡ ʙʘʨʘʥʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʦʨʦʜ ʄʐʂ, ɽʄ, ʂʇɻ ʦʚʮʝʤʘʪʦʢ ʂʇɻ ʧʦʨʦʜʳ.  

ɺ ʮʝʣʦʤ ʦʩʝʤʝʥʝʥʦ 1800 ʛʦʣʦʚ ʦʚʮʝʤʘʪʦʢ.  

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʧʝʨʤʳ ʙʘʨʘʥʘʤ ʜʘʶʪ ʢʦʨʤʘ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (100- 

200 ʛ ʩʫʭʠʭ, ʠʣʠ 1-2 ʣ ʦʙʨʘʪʘ, ʠʣʠ 1-2 ʢʫʨʠʥʳʭ ʷʡʮʘ). ɺ ʩʦʩʪʘʚ ʢʦʥʮʝʥʪʨʘʪʦʚ ʚʚʦʜʷʪ ʷʯʤʝʥʴ, ʦʚʸʩ, 

ʢʫʢʫʨʫʟʫ, ʞʤʳʭʠ, ʦʪʨʫʙʠ. ʆʙʷʟʘʪʝʣʴʥʦ ʢʦʥʪʨʦʣʠʨʫʶʪ ʧʦʣʥʦʮʝʥʥʦʩʪʴ ʤʠʥʝʨʘʣʴʥʦʛʦ ʠ 

ʚʠʪʘʤʠʥʥʦʛʦ ʧʠʪʘʥʠʷ [16]. 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʘʢʪʠʢʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ 

ʧʣʝʤʝʥʥʳʭ ʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʞʠʚʦʪʥʳʭ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʙʘʨʘʥʳ-ʧʨʦʠʟʚʦʜʠʪʝʣʠ. ɺ 

ʫʩʣʦʚʠʷʭ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ ʠ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʩʧʝʨʤʳ 

ʩʪʘʥʦʚʠʪʩʷ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʤ ʚʳʷʚʣʝʥʠʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʩʦʢʦʢʣʘʩʩʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʆʮʝʥʢʘ ʙʘʨʘʥʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʩʨʝʜʠ ʥʠʭ 

ʩʝʣʝʢʮʠʶ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʙʦʣʝʝ ʩʪʨʦʛʦ, ʦʩʪʘʚʣʷʷ ʥʘ ʧʣʝʤʷ ʤʝʥʴʰʫʶ ʛʨʫʧʧʫ ʞʠʚʦʪʥʳʭ ʩ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʢʣʘʜ ʙʘʨʘʥʦʚ ʚ ʫʣʫʯʰʝʥʠʝ ʩʪʘʜʘ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʝʚʦʩʭʦʜʠʪʴ ʚʢʣʘʜ ʤʘʪʦʢ [12].  

ʅʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʧʣʝʤʝʥʥʳʝ 

ʢʘʯʝʩʪʚʘ ʦʚʝʮ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ.  

ɺ ʮʝʣʦʤ ʧʦ ʧʨʦʜʫʢʪʠʚʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʢʫʨʜʶʯʥʳʝ ʦʚʮʳ ʂʍ çɸʢʙʘʩʪʘʫè, ʉʇʂ 

çɽʣʴʢʝʥʪʘʡè ʠ ʊʆʆ çʋʢʨʘʠʥʩʢʦʝè ʦʪʚʝʯʘʶʪ ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʥʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʠʤʝʶʪ ʢʨʝʧʢʫʶ 

ʢʦʥʩʪʠʪʫʮʠʶ ʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ ʪʝʣʦʩʣʦʞʝʥʠʝ. ʇʦ ʬʦʨʤʝ ʠ ʚʝʣʠʯʠʥʝ ʢʫʨʜʶʢʘ ʦʚʮʳ ʙʘʟʦʚʳʭ 

ʭʦʟʷʡʩʪʚ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʜʥʦʨʦʜʥʳ. ʅʘʨʷʜʫ ʩ ʞʝʣʘʪʝʣʴʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʢʫʨʜʶʢʘ ʩ ʙʦʣʴʰʦʡ 

ʧʦʜʪʷʥʫʪʦʡ ʠʣʠ ʩʣʝʛʢʘ ʩʧʫʱʝʥʥʦʡ ʚʝʣʠʯʠʥʦʡ ʠ ʬʦʨʤʦʡ, ʚʩʪʨʝʯʘʶʪʩʷ ʞʠʚʦʪʥʳʝ ʩʦ ʩʧʫʱʝʥʥʳʤ 

ʢʫʨʜʶʢʦʤ. 

ɹʘʨʘʥʳ ʢʘʟʘʭʩʢʦʡ ʤʷʩʦ-ʰʝʨʩʪʥʦʡ ʧʦʨʦʜʳ ʏʫʡʩʢʦʛʦ ʚʥʫʪʨʠʧʦʨʦʜʥʦʛʦ ʪʠʧʘ ʠ ʧʣʝʤʝʥʥʳʝ 

ʙʘʨʘʥʳ ʧʦʨʦʜʳ ʝʪʪʽ ʤʝʨʠʥʦʩ ʂʍ çɸʨʘʡè ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʠ ʦʪʚʝʯʘʶʪ 

ʪʨʝʙʦʚʘʥʠʷʤ ʩʪʘʥʜʘʨʪʘ ʧʦʨʦʜ.  

ʇʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ ʙʘʨʘʥʦʚ ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʟʜʦʨʦʚʴʝ ʠ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʦʩʝʤʝʥʝʥʠʷ. ɺʘʞʥʳʤ ʵʪʘʧʦʤ ʧʦʜʛʦʪʦʚʢʠ ʩʪʘʣʦ ʧʨʦʚʝʜʝʥʠʝ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʦʩʤʦʪʨʦʚ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ [10]. 

ʆʜʥʦʚʨʝʤʝʥʥʦ  ʩ  ʦʩʥʦʚʥʳʤʠ  ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ  ʢ  ʩʣʫʯʢʝ  ʧʦʜʛʦʪʦʚʠʣʠ 30 ʨʝʟʝʨʚʥʳʭ 

ʙʘʨʘʥʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʀʭ ʧʦʜʛʦʪʦʚʢʘ ʩʦʩʪʦʷʣʘ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʧʦʣʥʦʮʝʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʠ 

ʭʦʨʦʰʠʭ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ. ʂ ʥʘʯʘʣʫ ʦʩʝʤʝʥʝʥʠʷ ʙʘʨʘʥʳ ʠʤʝʣʠ ʭʦʨʦʰʫʶ ʫʧʠʪʘʥʥʦʩʪʴ ʠ 

ʜʦʩʪʘʪʦʯʥʫʶ ʧʦʣʦʚʫʶ ʘʢʪʠʚʥʦʩʪʴ. 

ʇʦʣʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʙʝʟʫʩʣʦʚʥʦ, ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ. ʆʜʥʘʢʦ 

ʧʨʠʦʨʠʪʝʪʦʤ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʷʚʣʷʝʪʩʷ ʫʨʦʚʝʥʴ ʠ ʢʘʯʝʩʪʚʦ ʩʧʝʨʤʦʧʨʦʜʫʢʮʠʠ ʙʘʨʘʥʦʚ-

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʂ ʧʨʠʤʝʨʫ ʚ ʂʍ çʋʢʨʘʠʥʩʢʦʝè ʠ  ʂʍ çɸʢʙʘʩʪʘʫè ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʦʙʲʸʤʘ, 

ʛʫʩʪʦʪʳ, ʮʚʝʪʘ, ʟʘʧʘʭʘ ʠ ʢʦʥʩʠʩʪʝʥʮʠʠ ʩʚʝʞʝʧʦʣʫʯʝʥʥʦʡ ʩʧʝʨʤʳ ʧʦ 15 ʵʷʢʫʣʷʪʘʤ ʙʘʨʘʥʦʚ ʧʦʨʦʜ 

ʄʐʂ, ɽʄ, ʂʇɻ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.  

ʆʙʲʝʤ ʩʧʝʨʤʦʧʨʦʜʫʢʮʠʠ ʠ ʝʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʚʠʩʷʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʩʥʦʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ, ʨʝʞʠʤ ʧʦʣʦʚʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʝʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʧʦʨʦʜʥʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʠ 

ʩʝʟʦʥ ʛʦʜʘ. 
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ʊʘʙʣʠʮʘ 2 ï ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʩʧʝʨʤʦʧʨʦʜʫʢʮʠʠ ʙʘʨʘʥʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ  
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ʂʘʯʝʩʪʚʦ ʩʧʝʨʤʳ 

ʆʙʲʝʤ 

ʵʷʢʫʣʷʪʘ, 

ʤʣ ɻʫʩ 

ʪʦʪʘ 
ʎʚʝʪ ɿʘʧʘʭ 

ʂʦʥʩʠʩ

ʪʝʥ 

ʮʠʷ 
MÑ

m 
Cv 

ʂʍ 

çʋʢʨʘʠʥʩ 

ʢʦʝè 

ʄʐʂ KZH211410748 
1,5Ñ

0,06 
17,0 ɻ 8 

ɹʝʣʳʡ ʩ 

ʞʝʣʪʦʚʘ 

ʪʳʤ 

ʦʪʪʝʥʢʦʤ 

ʉʣʘʙʳʡ 

ʟʘʧʘʭ 

ʧʘʨʥʦʛʦ 

ʤʦʣʦʢʘ 

ʉʣʠʚʢʦ

ʦʙʨʘʟ 

ʥʘʷ 

ʄʐʂ KZH211410749 
1,5Ñ

0,07 
20,9 ɻ 8 

ɹʝʣʳʡ ʩ 

ʞʝʣʪʦʚʘ 

ʪʳʤ 

ʦʪʪʝʥʢʦʤ 

ʉʣʘʙʳʡ 

ʟʘʧʘʭ 

ʧʘʨʥʦʛʦ 

ʤʦʣʦʢʘ 

ʉʣʠʚʢʦ

ʦʙʨʘʟ 

ʥʘʷ 

ʂʇɻ KZF299447879 
1,3Ñ

0,08 
24,3 ɻ 8 

ɹʝʣʳʡ ʩ 

ʞʝʣʪʦʚʘ 

ʪʳʤ 

ʦʪʪʝʥʢʦʤ 

ʉʣʘʙʳʡ 

ʟʘʧʘʭ 

ʧʘʨʥʦʛʦ 

ʤʦʣʦʢʘ 

ʉʣʠʚʢʦ

ʦʙʨʘʟ 

ʥʘʷ 

ʂʇɻ KZQ200068561 
1,4Ñ

0,04 
15,9 ɻ 8 

ɹʝʣʳʡ ʩ 

ʞʝʣʪʦʚʘ 

ʪʳʤ 

ʦʪʪʝʥʢʦʤ 

ʉʣʘʙʳʡ 

ʟʘʧʘʭ 

ʧʘʨʥʦʛʦ 

ʤʦʣʦʢʘ 

ʉʣʠʚʢʦ

ʦʙʨʘʟ 

ʥʘʷ 

 

çʂʍ 

çɸʢʙʘʩʪʫè 

ɽʄ 
 

KZJ01378024 

1,4Ñ

0,05 
14,9 ɻ 8 

ɹʝʣʳʡ ʩ 

ʞʝʣʪʦʚʘ 

ʪʳʤ 

ʦʪʪʝʥʢʦʤ 

ʉʣʘʙʳʡ 

ʟʘʧʘʭ 

ʧʘʨʥʦʛʦ 

ʤʦʣʦʢʘ 

ʉʣʠʚʢʦ

ʦʙʨʘʟ 

ʥʘʷ 

ɽʄ 
 

KZJ07956127 

1,5Ñ

0,09 
23,6 ɻ 8 

ɹʝʣʳʡ ʩ 

ʞʝʣʪʦʚʘ 

ʪʳʤ 

ʦʪʪʝʥʢʦʤ 

ʉʣʘʙʳʡ 

ʟʘʧʘʭ 

ʧʘʨʥʦʛʦ 

ʤʦʣʦʢʘ 

ʉʣʠʚʢʦ

ʦʙʨʘʟ 

ʥʘʷ 

ʂʇɻ KZS284968742 
1,5Ñ

0,08 
20,8 ɻ 8 

ɹʝʣʳʡ ʩ 

ʞʝʣʪʦʚʘ 

ʪʳʤ 

ʦʪʪʝʥʢʦʤ 

ʉʣʘʙʳʡ 

ʟʘʧʘʭ 

ʧʘʨʥʦʛʦ 

ʤʦʣʦʢʘ 

ʉʣʠʚʢʦ

ʦʙʨʘʟ 

ʥʘʷ 

ʂʇɻ KZS284968482 
1,4Ñ

0,07 
19,7 ɻ 8 

ɹʝʣʳʡ ʩ 

ʞʝʣʪʦʚʘ 

ʪʳʤ 

ʦʪʪʝʥʢʦʤ 

ʉʣʘʙʳʡ 

ʟʘʧʘʭ 

ʧʘʨʥʦʛʦ 

ʤʦʣʦʢʘ 

ʉʣʠʚʢʦ

ʦʙʨʘʟ 

ʥʘʷ 

 
ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 2 ʚʠʜʥʦ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʦʙʲʝʤʳ  ʩʧʝʨʤʳ  ʙʘʨʘʥʦʚ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʙʳʣʠ ʚ ʧʨʝʜʝʣʘʭ 1,3-1,5 ʤʣ, ʠʤʝʣʠ ʙʝʣʳʡ ʩ ʞʝʣʪʦʚʳʪʳʤ ʦʪʝʥʢʦʤ ʮʚʝʪ, ʩʣʘʙʳʡ ʟʘʧʘʭ ʧʘʨʥʦʛʦ 
ʤʦʣʦʢʘ, ʩʣʠʚʦʙʨʘʟʥʦʡ ʢʦʥʩʪʠʩʪʝʥʮʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʩʧʝʨʤʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʚʩʝʤ 
ʩʪʘʥʜʘʨʪʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʜʨʫʛʠʤ ʙʘʟʦʚʳʤ ʭʦʟʷʡʩʪʚʘʤ ʙʘʨʘʥʳ-ʧʨʦʠʟʚʦʜʠʪʝʣʠ 
ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʣʠʩʴ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʧʦʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʈʘʟʥʠʮʘ ʚʦ 
ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʠʚʘʝʤʦʤ ʥʘ ʦʜʥʫ ʩʘʜʢʫ, ʤʝʞʜʫ ʢʨʘʡʥʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʙʳʣʘ ʥʝʚʝʣʠʢʘ ʚ 
ʘʙʩʦʣʶʪʥʦʤ ʚʳʨʘʞʝʥʠʠ (ʦʢʦʣʦ 4 ʩʝʢ). ɺ ʩʨʝʜʥʝʤ ʫ ʙʘʨʘʥʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʥʘ 
ʩʘʜʢʫ ʩʦʩʪʘʚʠʣʠ 5,3ʩ, ʙʳʣʠ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ʂʘʢʠʭ-ʣʠʙʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 
ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʩʘʜʦʢ ʠ ʟʘʪʨʘʪʘʤʠ ʚʨʝʤʝʥʠ ʥʘ ʧʦʣʫʯʝʥʠʝ ʦʜʥʦʛʦ ʵʷʢʫʣʷʪʘ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʮʝʩʩ ʚʟʷʪʠʷ ʩʧʝʨʤʦʧʨʦʜʫʢʮʠʠ ʫ ʙʘʨʘʥʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 
ʧʦʨʦʜ  ɽʄ ʠ ʄʐʂ. ɺ ʥʘʯʘʣʝ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʥʝ ʨʝʞʝ ʜʚʫʭ ʨʘʟ ʚ ʥʝʜʝʣʶ, ʘ ʢ ʢʦʥʮʫ - 
ʝʞʝʜʥʝʚʥʦ ʫ ʚʩʝʭ ʙʘʨʘʥʦʚ ʧʨʦʚʝʨʷʣʠ ʢʘʯʝʩʪʚʦ ʩʧʝʨʤʳ.  ʂ ʥʘʯʘʣʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʦʙʨʘʥʥʳʝ ʠ 
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ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʙʘʨʘʥʳ-ʧʨʦʠʟʚʦʜʠʪʝʣʠ  ʜʘʚʘʣʠ ʵʷʢʫʣʷʪʳ ʦʙʲʸʤʦʤ 1,3-1,5 ʤʣ,  ʩ ʦʧʪʠʤʘʣʴʥʦʡ 
ʧʦʜʚʠʞʥʦʩʪʴʶ. 

 

 
ʈʠʩʫʥʢʠ 3 ï  ʇʦʣʫʯʝʥʠʝ ʩʧʝʨʤʳ ʫ ʙʘʨʘʥʘ-ʧʨʦʠʟʚʦʜʠʪʝʣʷ 

 

ʅʘ ʨʠʩʫʥʢʘʭ 4 ʠ 5 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʮʝʩʩ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʩʧʝʨʤʦʧʨʦʜʫʢʮʠʠ ʙʘʨʘʥʦʚ-

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ɺ ʮʝʣʦʤ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʠʤʝʶʪ ʭʦʨʦʰʫʶ ʠʣʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʫʶ 

ʧʦʜʚʠʞʥʦʩʪʴ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʥʦʨʤʫ. 

 

               
ʈʠʩʫʥʦʢ 4 ï ɺʠʟʫʘʣʴʥʘʷ ʦʮʝʥʢʘ                                ʈʠʩʫʥʦʢ 5 ï ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ                                                      ʩʧʝʨʤʦʧʨʦʜʫʢʮʠʠ 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʩʧʝʨʤʳ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʫ ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʙʘʨʘʥʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, 

ʯʪʦ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʝʝ ʦʧʣʦʜʦʪʚʦʨʷʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. 

ʅʘ ʨʠʩʫʥʢʝ 6 ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʝʤʝʥʝʥʠʝ ʦʚʮʝʤʘʪʢʠ ʢʘʟʘʭʩʢʦʡ 

ʢʫʨʜʶʯʥʦʡ ʧʦʣʫʛʨʫʙʦʰʝʨʩʪʥʦʡ ʧʦʨʦʜʳ. 

 

 
ʈʠʩʫʥʦʢ 6 ï ʎʝʨʚʠʢʘʣʴʥʦʝ ʦʩʝʤʝʥʝʥʠʝ ʤʘʪʢʠ 
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ʉʦʛʣʘʩʥʦ ʩʭʝʤʳ ʩʢʨʝʱʠʚʘʥʠʷ ʦʚʝʮ ʙʘʟʦʚʳʭ ʭʦʟʷʡʩʪʚ (ʪʘʙʣʠʮʘ 1) ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ ʦʚʮʝʤʘʪʦʢ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ ʥʘʟʥʘʯʝʥʳ ʙʘʨʘʥʳ-

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʦʨʦʜ ʄʐʂ, ɽʄ, ʂʇɻ, ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʧʝʨʤʘ ʙʘʨʘʥʦʚ-

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʦʨʦʜ ʄʐʂ, ɽʄ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧʘʭ ï ʂʇɻ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ 

ʢʫʨʜʶʯʥʳʭ ʦʚʮʝʤʘʪʦʢ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʷʛʥʝʥʠʷ ʚ ʤʘʨʪʝ-ʘʧʨʝʣʝ 2025 ʛʦʜʘ ʚ ʙʘʟʦʚʳʭ 

ʭʦʟʷʡʩʪʚʘʭ, ʥʘʤʠ ʧʨʦʚʝʜʝʥʘ ʧʦʜʛʦʪʦʚʢʘ ʙʘʨʘʥʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢ ʩʣʫʯʥʦʤʫ ʩʝʟʦʥʫ ʠ ʦʮʝʥʢʘ 

ʢʘʯʝʩʪʚʘ ʠʭ ʩʧʝʨʤʦʧʨʦʜʫʢʮʠʠ. ʉʬʦʨʤʠʨʦʚʘʥʳ ʦʧʳʪʥʳʝ ʠ ʢʦʥʪʨʦʣʴʥʳʝ ʛʨʫʧʧʳ ʦʚʝʮ ʨʘʟʥʳʭ 

ʛʝʥʦʪʠʧʦʚ ʜʣʷ (ʧʝʨʝʤʝʥʥʦʛʦ) ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʩʢʨʝʱʠʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʳ ʠʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʧʣʝʤʝʥʥʳʝ ʢʘʯʝʩʪʚʘ.  

ɿʘʢʣʶʯʝʥʠʝ. ʆʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʦʤʝʥʪʦʚ ʚ ʨʘʙʦʪʝ ʦʚʮʝʚʦʜʯʝʩʢʠʭ 

ʬʝʨʤ -ʵʪʦ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʠ ʪʱʘʪʝʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʦʚʝʮ ʢ ʩʣʫʯʥʦʡ ʢʘʤʧʘʥʠʠ. ʆʙʝʩʧʝʯʝʥʠʝ 

ʧʨʘʚʠʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʠ ʫʭʦʜʘ ʟʘ ʙʘʨʘʥʘʤʠ-ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʟʘ 1,5-2 ʤʝʩʷʮʘ ʜʦ ʥʘʯʘʣʘ ʩʝʟʦʥʘ 

ʨʘʟʤʥʦʞʝʥʠʷ ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʙʘʨʘʥʦʚ ʢ ʦʧʪʠʤʘʣʴʥʦʡ ʧʣʦʜʦʚʠʪʦʩʪʠ 

[20]. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʪʱʘʪʝʣʴʥʦ ʦʮʝʥʠʪʴ ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʙʘʨʘʥʘ, ʯʪʦʙʳ 

ʠʟʙʝʞʘʪʴ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʥʝʫʜʘʯʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ. ʋʩʧʝʭ ʵʪʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ʚʦ 

ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʧʦʜʛʦʪʦʚʢʠ ʤʘʪʦʢ ʢ ʦʢʦʪʫ, ʥʘʣʠʯʠʷ ʚ ʭʦʟʷʡʩʪʚʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʢʦʨʤʦʚ ʠ ʫʪʝʧʣʸʥʥʳʭ ʧʦʤʝʱʝʥʠʡ, ʘ ʪʘʢʞʝ ʦʪ ʧʨʘʚʠʣʴʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʤʘʪʦʯʥʦʛʦ 

ʧʦʛʦʣʦʚʴʷ. ʉʦʙʣʶʜʝʥʠʝ ʵʪʠʭ ʧʨʦʩʪʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʦʙʝʩʧʝʯʠʪ ʵʬʬʝʢʪʠʚʥʫʶ ʧʦʜʛʦʪʦʚʢʫ 

ʙʘʨʘʥʦʚ ʢ ʩʣʝʜʫʶʱʝʤʫ ʩʝʟʦʥʫ ʨʘʟʤʥʦʞʝʥʠʷ [13, ʩ.4].  

ʇʦʣʫʯʝʥʥʫʶ ʩʧʝʨʤʫ ʙʘʨʘʥʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʪʴ ʠ ʜʘʪʴ ʝʡ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʦʮʝʥʢʫ, ʚ ʥʘʰʝʤ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʧʝʨʤʫ ʩ ʦʮʝʥʢʦʡ ɻ-8, ʜʦʟʦʡ ʚ 

0,05 ʤʣ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʥʝ ʤʝʥʝʝ 2,5 ʤʣʨʜ./ʤʣ, ʦʙʲʸʤ ʵʷʢʫʣʷʪʘ ʩʦʩʪʘʚʠʣ 1,3-1,5 ʤʣ, ʩ 

ʦʧʪʠʤʘʣʴʥʦʡ ʧʦʜʚʠʞʥʦʩʪʴʶ, ʠʤʝʣʠ ʙʝʣʳʡ ʩ ʞʝʣʪʦʚʳʪʳʤ ʦʪʝʥʢʦʤ ʮʚʝʪ, ʩʣʘʙʳʡ ʟʘʧʘʭ ʧʘʨʥʦʛʦ 

ʤʦʣʦʢʘ, ʩʣʠʚʦʙʨʘʟʥʦʡ ʢʦʥʩʪʠʩʪʝʥʮʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʩʧʝʨʤʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʚʩʝʤ 

ʩʪʘʥʜʘʨʪʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

 ʊʘʢʞʝ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʨʦʩʪʘ ʠ ʩʦʟʨʝʚʘʥʠʷ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʙʘʨʘʥʦʚ-

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʧʝʨʠʦʜ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ, ʧʦʣʥʦʮʝʥʥʦʝ 

ʢʦʨʤʣʝʥʠʝ, ʢʦʪʦʨʦʝ  ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʣʠʪʝʣʴʥʦʤʫ ʧʣʝʤʝʥʥʦʤʫ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʶ [17,19]. 

ʀʩʢʫʩʩʪʚʝʥʥʦʝ ʦʩʝʤʝʥʝʥʠʝ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʫʣʫʯʰʝʥʠʠ ʦʚʮʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ ʠ 

ʫʚʝʣʠʯʝʥʠʠ ʠʭ ʜʦʭʦʜʥʦʩʪʠ. ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʟʘʨʘʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʩʪʘʜʝ, ʫʚʝʣʠʯʠʪʴ ʩʨʦʢ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʧʨʦʚʦʜʠʪʴ 

ʩʣʫʯʢʫ ʪʦʣʴʢʦ ʩ ʙʘʨʘʥʘʤʠ, ʢʦʪʦʨʳʝ ʜʘʣʠ ʢʘʯʝʩʪʚʝʥʥʫʶ ʩʧʝʨʤʫ, ʧʨʠʛʦʜʥʫʶ ʜʣʷ ʦʩʝʤʝʥʝʥʠʷ, ʯʪʦ 

ʧʦʤʦʛʘʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʷʣʦʚʦʩʪʴ ʤʘʪʦʢ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʦʩʝʤʝʥʝʥʠʝ ʜʘʸʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʣʦʜʦʪʚʦʨʠʪʴ ʤʘʪʦʢ, ʢʦʪʦʨʳʝ ʠʟ-ʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʣʦʩʣʦʞʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ 

ʢʨʫʧʥʳʡ ʞʠʨʥʳʡ ʭʚʦʩʪ ʠʣʠ ʢʫʨʜʶʢ, ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʦʩʝʤʝʥʝʥʳ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʸʤ [15, 18]. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʠʥʘʥʩʠʨʦʚʘʣʦʩʴ ʂʦʤʠʪʝʪʦʤ ʥʘʫʢʠ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ (ʛʨʘʥʪ ˉ BR24992940). 
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ʊתʁɯʅ 

 ʘʤʪʘʤʘʩʳʟץ ʩᴅʪʪʽ ʢᴇʙʝʶʽʥ שʦʡʣʘʨʜʳץ ʘ ʜʘʡʳʥʜʘʫסʳʣʳʩʪʳʨʫ ʤʘʫʩʳʤסʘʨʣʘʨʜʳ ʰʘץʦʰפ
ʝʪʫʜʽש ʥʝʛʽʟʛʽ ʢʝʟʝשʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʘʧʘʣʳ ʩʧʝʨʤʘʪʦʟʦʠʜʪʘʨ ʤʝʥ ʞʦסʘʨʳ ײʨʳץʪʘʥʜʳʨʫ 
 ʜʘʡʣʘʨʳ ʞᴅʥʝסʩʪʘʫ ʞʘײ ,ʪʘʥʜʳʨʫץʞʘʩʳ, ʘʟʳ שʜʘʡʳ, ʦʥʳסʞʘ ץʪʳʥ ʜʝʥʩʘʫʣʳץʘʙʽʣʝʪʽ ʘʪʘʣʳץ
ʞʘʣʧʳ ʞʘסʜʘʡʳ ʩʠʷץʪʳ ʙʽʨץʘʪʘʨ ʬʘʢʪʦʨʣʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ. פʦʰץʘʨʣʘʨʜʳ ʢᴇʙʝʶ ʤʘʫʩʳʤסʘ 
ʜʘʡʳʥʜʘʫʜʳש ʥʝʛʽʟʛʽ ʢʝʟʝשʜʝʨʽ- ʞʘץʩʳ ʘʟʳץʪʘʥʜʳʨʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ, ʜʝʥʩʘʫʣʳץʪʳ ʙʘץʳʣʘʫ, 
ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ ʚʝʪʝʨʠʥʘʨʣʳץ ʰʘʨʘʣʘʨʜʳ ʞװʨʛʽʟʫ, ʬʠʟʠʦʣʦʛʠʷʣʳץ ʜʘʡʳʥʜʳץ ʞᴅʥʝ ʦשʪʘʡʣʳ 
ʜʝʥʝ ʩʘʣʤʘסʳʥ ʩʘץʪʘʫ. ɼʘʡʳʥʜʳץʪʳש ʤʘשʳʟʜʳ ʘʩʧʝʢʪʽʣʝʨʽʥʽש ʙʽʨʽ-ʩʧʝʨʤʘʪʦʟʦʠʜʪʘʨʜʳ ʙʘסʘʣʘʫ. 
ʆʣ װʰʽʥ ʩʧʝʨʤʘʪʦʟʦʠʜʪʘʨ ʙʽʨץʘʪʘʨ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʙʦʡʳʥʰʘ ʪʘשʜʘʣʘʜʳ ʞᴅʥʝ ʙʘסʘʣʘʥʘʜʳ: ʢᴇʣʝʤʽ, 
ʩʧʝʨʤʘʪʦʟʦʠʜʪʘʨʜʳש ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ, ץʦʟסʘʣסʳʰʪʳסʳ, ʤʦʨʬʦʣʦʛʠʷʩʳ, ʧʘʪʦʣʦʛʠʷʣʘʨʳ ʤʝʥ 
ʘʫʳʪץʫʣʘʨʳʥʳש ʙʦʣʫʳ. ʉʧʝʨʤʘʪʦʟʦʠʜʪʘʨʜʳש ʩʘʥʜʳס ץʘʥʘ ʝʤʝʩ, ʩʘʧʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʜʘ 
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ʝʩʢʝʨʫ ʤʘשʳʟʜʳ, ᴇʡʪʢʝʥʽ ʩʧʝʨʤʘʪʦʟʦʠʜʪʘʨʜʳש ʞʦסʘʨʳ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ᴅʨץʘʰʘʥ ʦʣʘʨʜʳש ʩʘʧʘʣʳ 
ᴇʤʽʨʰʝשʜʽʛʽʥ ʙʽʣʜʽʨʤʝʡʜʽ. ʉʧʝʨʤʘʪʦʟʦʠʜʪʘʨʜʳ ʙʘסʘʣʘʫ ʧʨʦʮʝʩʽʥʜʝ ʚʠʟʫʘʣʜʳ ᴅʜʽʩʪʝʨ ʜʝ ʞᴅʥʝ 
ʩʧʝʨʤʘʪʦʟʦʠʜʪʘʨʜʳץ שʦʟסʘʣסʳʰʪʳסʳ ʤʝʥ ʤʦʨʬʦʣʦʛʠʷʩʳʥ ʞʦסʘʨʳ ʜᴅʣʜʽʢʧʝʥ ʙʘסʘʣʘʫסʘ 
ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʟʘʤʘʥʘʫʠ ɻ ʣʝʢʪʨʦʥʜʳ ʤʠʢʨʦʩʢʦʧʪʘʨ ץʦʣʜʘʥʳʣʘʜʳ. ɹײʣ סʳʣʳʤʠ ʤʘץʘʣʘʜʘ ʘʩʳʣ 
ʪץײʳʤʜʳ ץʦʰץʘʨʣʘʨʜʳש ʢᴇʙʝʶ ʬʫʥʢʮʠʷʩʳʥʳש ʤᴅʩʝʣʝʣʝʨʽ, ץʦʰץʘʨʣʘʨʜʳ ʩʧʝʨʤʘʪʦʟʦʠʜʪʘʨ 
ʢᴇʙʝʶ ʤʘʫʩʳʤʳʥʘ ʜʘʡʳʥʜʘʫ ʞᴅʥʝ ʦʣʘʨʜʳש ʩʧʝʨʤʘʪʦʟʦʠʜʪʘʨʳʥʳש ʩʘʧʘʩʳʥ ʙʘסʘʣʘʫ ʪʫʨʘʣʳ 
ʘʡʪʳʣʘʜʳ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ, 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʤʦʣʦʜʥʷʢʘ ʦʚʝʮ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 4-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʇʨʦʚʝʜʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ 

ʧʫʪʝʤ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʘʨʘʥʦʚ ʧʦʨʦʜʳ ʜʦʨʧʝʨ.  

ʏʠʩʪʦʧʦʨʦʜʥʳʝ ʠ ʧʦʤʝʩʥʳʝ ʛ̫ʥʷʪʘ ʨʦʞʜʘʶʪʩʷ ʜʦʩʪʦʯʥʦ ʢʨʫʧʥʦʡ ʚʝʣʠʯʠʥʳ. ʉʨʝʜʥʷʷ 

ʞʠʚʘʷ ʤʘʩʩʘ ʙʘʨʘʥʯʠʢʦʚ ʠ ʷʨʦʯʝʢ ʧʨʠ ʨʦʞʜʝʥʠʠ ʩʦʩʪʘʚʠʣʘ 6,5-7% ʞʠʚʦʡ ʤʘʩʩʳ ʚʟʨʦʩʣʳʭ ʦʚʝʮ, 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʥʦʨʤʘʣʴʥʦʛʦ ʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʣʦʜʘ. ʊʘʢʞʝ ʦ ʚʧʦʣʥʝ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʷʛʥʷʪ ʚ ʵʤʙʨʠʦʥʘʣʴʥʳʡ ʧʝʨʠʦʜ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʠʭ ʦʩʥʦʚʥʳʝ 

ʧʨʦʤʝʨʳ ʪʝʣʘ. 
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ʇʦʤʝʩʥʳʝ ʙʘʨʘʥʯʠʢʠ ʠ ʷʨʦʯʢʠ ʚ ʚʦʟʨʘʩʪʝ ʯʝʪʳʨʝʭ ʤʝʩʷʮʝʚ ʧʨʝʚʦʩʭʦʜʠʣʠ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ 

ʩʚʦʠʭ ʩʚʝʨʩʪʥʠʢʦʚ, ʪʦ ʝʩʪʴ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʙʘʨʘʥʯʠʢʦʚ ʠ ʷʨʦʯʝʢ ʢʘʟʘʭʩʢʦʡ ʢʫʨʜʶʯʥʦʡ 

ʛʨʫʙʦʰʝʨʩʪʥʦʡ ʧʦʨʦʜʳ, ʚ ʂʍ çʅʫʨè - ʥʘ 2,7 ʠ 3,1 ʢʛ ʠʣʠ ʥʘ 8,1 ʠ 9,6%, ʚ ʉʇʂ çɽʣʴʢʝʥʪʘʡè - ʥʘ 

2,5 ʠ 2,7 ʢʛ ʠʣʠ ʥʘ 7,6 ʠ 8,2% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʧʦʜʩʦʩʥʳʡ ʧʝʨʠʦʜ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ ʜʘʚʘʣʠ ʧʨʦʤʝʨʳ: ʰʠʨʠʥʘ ʛʨʫʜʠ ʠ ʚ ʤʘʢʣʦʢʘʭ, 

ʥʝʧʣʦʭʦʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʤʝʨʦʚ ʚʳʩʦʪʳ ʚ ʢʨʝʩʪʮʝ ʠ ʭʦʣʢʝ, ʛʣʫʙʠʥʳ ʠ ʦʙʭʚʘʪʘ ʛʨʫʜʠ, ʢʦʩʦʡ ʜʣʠʥʳ 

ʪʫʣʦʚʠʱʘ. ʂ ʦʪʙʠʚʢʝ ʷʛʥʷʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʭʨʘʥʠʣʠ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʣʦʩʣʦʞʝʥʠʷ, ʧʨʠʩʫʱʠʝ ʠʤ 

ʧʨʠ ʨʦʞʜʝʥʠʠ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʢ ʦʪʲʝʤʫ ʦʥʠ ʢʘʞʫʪʩʷ ʙʦʣʝʝ ʢʦʤʧʘʢʪʥʳʤʠ, ʯʝʤ ʧʨʠ ʨʦʞʜʝʥʠʠ. 

ɹʘʨʘʥʯʠʢʠ ʢʘʢ ʧʦʤʝʩʥʳʝ, ʪʘʢ ʠ ʯʠʩʪʦʧʦʨʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ 

ʫʙʦʡʥʦʡ ʤʘʩʩʦʡ ʠ ʫʙʦʡʥʳʤ ʚʳʭʦʜʦʤ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʥʪʨʦʣʴʥʦʛʦ ʫʙʦʷ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘʤʠ, 

ʫʙʦʡʥʳʡ ʚʳʭʦʜ ʙʘʨʘʥʯʠʢʦʚ ʩʦʩʪʘʚʠʣ ʚ ʧʨʝʜʝʣʘʭ 50,3 - 52,3%. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʪ ʫʣʫʯʰʠʪʴ ʧʣʝʤʝʥʥʦʝ ʧʦʛʦʣʦʚʴʝ ʦʚʝʮ ʜʣʷ ʧʣʘʥʦʤʝʨʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠʭ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚʦʩʧʦʣʥʠʪʴ ʜʝʬʠʮʠʪ ʢʘʯʝʩʪʚʝʥʥʦʡ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʢʘʢ ʜʣʷ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʪʘʢ ʠ ʨʝʘʣʠʟʘʮʠʠ ʵʢʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

 

ANNOTATION  

The article provides the results of research on the study of growth and development, productive 

qualities of young sheep from birth to 4 months of age. The studies carried out are aimed at realizing 

the genetic potential of animal productivity through the rational use of sheep of the Dorper breed. 

Purebred and crossbreed lambs are born with a large size. The average live weight of sheep and 

eggs at birth was 6.5-7% of the live weight of adult sheep, which is a consequence of normal uterine 

development of the fetus. Also, the main measurements of the body testify to the quite satisfactory 

development of lambs in the embryonic period. 

Crossbred sheep and eggs at the age of four months exceeded their peers in terms of live weight, 

that is, purebred sheep and eggs of the Kazakh Kurdyuk coarse-haired breed, in the Nur farm - by 2.7 

and 3.1 kg or by 8.1 and 9.6%, in SEC "Elkentai" - by 2.5 and 2.7 kg or by 7.6 and 8.2%, respectively 

In the suction period, a significant increase was given by measurements: the width of the chest 

and in the maclocae, a good indicator of measurements of height in the sacrum and withers, depth and 

girth of the chest, oblique length of the body. By the recapture, the lambs practically retained the 

physique peculiarities inherent in them at birth. At the same time, they seem more compact to weaning 

than at birth. 

Rams, both crossbreed and purebred, are characterized by a fairly high slaughter weight and 

slaughter yield. According to the results of the control slaughter carried out by us, the slaughter yield of 

lamb was within 50.3 - 52.3%. 

The research results will improve the breeding stock of sheep for the systematic organization of 

their reproduction and fill the shortage of high-quality meat products, both for their own support and for 

the realization of export potential. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʚʮʳ, ʧʦʨʦʜʘ, ʞʠʚʘʷ ʤʘʩʩʘ, ʵʢʩʪʝʨʴʝʨ, ʤʷʩʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

Key words: sheep, breed, live mass, exterior, meat production. 

 

ɺʚʝʜʝʥʠʝ. ʆʚʮʝʚʦʜʩʪʚʦ ʚ ʂʘʟʘʭʩʪʘʥʝ - ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʦʪʨʘʩʣʝʡ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, 

ʢʦʪʦʨʘʷ ʯʘʩʪʦ ʩʣʫʞʠʪ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʷ ʝʩʪʝʩʪʚʝʥʥʳʝ 

ʧʘʩʪʙʠʱʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʦʜʫʢʮʠʠ, ʫʣʫʯʰʝʥʠʷ ʟʘʥʷʪʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʷ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ 

ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʚ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠʥʪʝʨʝʩʘ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʙʘʨʘʥʠʥʳ, ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʙʦʣʝʝ ʤʘʩʰʪʘʙʥʦʤ ʨʘʟʚʠʪʠʠ ʤʷʩʦ-ʩʘʣʴʥʦʛʦ ʦʚʮʝʚʦʜʩʪʚʘ. 

ʋʩʧʝʭ ʚ ʫʣʫʯʰʝʥʠʠ ʧʣʝʤʝʥʥʳʭ ʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʩʪʘʜʘ ʜʦʩʪʠʛʘʝʪʩʷ ʯʝʨʝʟ ʨʝʛʫʣʷʨʥʳʡ ʠ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʡ ʦʪʙʦʨ ʠ ʧʦʜʙʦʨ ʞʠʚʦʪʥʳʭ, ʦʙʣʘʜʘʶʱʠʭ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʷʪʴ ʧʦʧʫʣʷʮʠʶ ʚ ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʮʝʣʠ ʩʝʣʝʢʮʠʠ [1,2,3]. 

ʇʣʝʤʝʥʥʘʷ ʮʝʥʥʦʩʪʴ ʞʠʚʦʪʥʦʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, 

ʫʥʘʩʣʝʜʦʚʘʥʥʳʤʠ ʦʪ ʨʦʜʠʪʝʣʝʡ ʠ ʙʦʣʝʝ ʫʜʘʣʝʥʥʳʭ ʧʨʝʜʢʦʚ, ʘ ʪʘʢʞʝ ʩʪʘʙʠʣʴʥʦʩʪʴʶ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ. ʏʠʩʪʦʧʦʨʦʜʥʳʝ ʞʠʚʦʪʥʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʡ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴʶ, ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʥʘʜʝʞʥʫʶ ʧʝʨʝʜʘʯʫ ʨʦʜʠʪʝʣʴʩʢʠʭ ʢʘʯʝʩʪʚ ʧʦʪʦʤʩʪʚʫ. ʇʨʠ 

ʦʪʙʦʨʝ ʞʠʚʦʪʥʦʛʦ ʜʣʷ ʧʣʝʤʝʥʠ ʦʮʝʥʢʘ ʝʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʧʣʦʜʦʚʠʪʦʩʪʠ ʠ ʵʢʩʪʝʨʴʝʨʘ ʜʦʣʞʥʘ 
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ʙʳʪʴ ʜʦʧʦʣʥʝʥʘ ʘʥʘʣʠʟʦʤ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʠ ʢʘʯʝʩʪʚʫ 

ʧʦʪʦʤʩʪʚʘ [4,5]. 

ʇʦʪʨʝʙʥʦʩʪʴ ʨʳʥʢʘ ʚ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦ ʜʦʩʪʫʧʥʳʤ ʮʝʥʘʤ 

ʚʝʣʠʢʘ. ʏʪʦʙʳ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʩʧʨʦʩ, ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʪʴ ʧʦʛʦʣʦʚʴʝ ʦʚʝʮ ʚ 3-4 ʨʘʟʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘʜʘʯʘ ʫʩʢʦʨʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʦʚʝʮ ʠ ʧʦʚʳʰʝʥʠʷ ʠʭ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʢʘʯʝʩʪʚ ʩʪʘʥʦʚʠʪʩʷ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦʡ. 

ʅʘ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʦʚʮʝʚʦʜʩʪʚʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʫʨʦʚʝʥʴ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʘʨʘʥʠʥʳ. ʋʚʝʣʠʯʝʥʠʝ ʝʝ ʚʳʧʫʩʢʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʨʝʙʫʝʪ ʧʦʠʩʢʘ ʧʫʪʝʡ 

ʧʦʚʳʰʝʥʠʷ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʚʝʮ. ɺʘʞʥʳʤ ʩʝʣʝʢʮʠʦʥʥʳʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ 

ʧʨʠ ʫʣʫʯʰʝʥʠʠ ʧʣʝʤʝʥʥʳʭ ʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʢʫʨʜʶʯʥʳʭ ʦʚʝʮ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʞʠʚʦʡ 

ʤʘʩʩʳ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʩʚʝʨʭʨʝʤʦʥʪʥʳʭ ʷʛʥʷʪ ʩʨʘʟʫ 

ʧʦʩʣʝ ʦʪʲʝʤʘ ʦʪ ʤʘʪʦʢ ʚ ʚʦʟʨʘʩʪʝ 4 ʤʝʩʷʮʝʚ [6,7,8,9].  

ʉʢʦʨʦʩʧʝʣʦʩʪʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʤ ʧʨʠʟʥʘʢʦʤ, ʢʦʪʦʨʳʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʥʘ ʝʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ. ʇʦʵʪʦʤʫ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʨʘʟʚʠʪʠʝ 

ʩʢʦʨʦʩʧʝʣʦʛʦ ʤʷʩʥʦʛʦ ʦʚʮʝʚʦʜʩʪʚʘ. ɺʘʞʥʳʤ ʰʘʛʦʤ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ 

ʛʝʥʦʬʦʥʜʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʦʚʝʮ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʧʦʚʳʰʝʥʠʠ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ 

ʩʝʣʝʢʮʠʦʥʥʦ-ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʘʢʪʠʢʫ 

ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʪʙʦʨʘ ʞʠʚʦʪʥʳʭ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʮʝʥʥʦʩʪʴ 

[10,11,12].  

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ, ʪʘʢ ʠ 

ʦʪ ʫʩʣʦʚʠʡ ʠʭ ʩʦʜʝʨʞʘʥʠʷ. ɼʣʷ ʧʦʣʥʦʛʦ ʨʘʩʢʨʳʪʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʞʠʚʦʪʥʳʭ 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʥʘʜʣʝʞʘʱʝʝ ʢʦʨʤʣʝʥʠʝ ʠ ʫʭʦʜ. ʆʜʥʘʢʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʳʝ, ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʳʝ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ 

ʧʦʧʫʣʷʮʠʡ ʩ ʚʳʩʦʢʠʤ ʛʝʥʝʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʘʞʝ ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʷʭ ʢʦʨʤʣʝʥʠʷ 

ʠ ʩʦʜʝʨʞʘʥʠʷ ʦʚʝʮ. 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʩʦʟʜʘʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʦʚʮʝʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʩʢʨʝʱʠʚʘʥʠʝ ʤʷʩʦ-ʩʘʣʴʥʳʭ ʦʚʝʮ ʠ ʠʭ ʧʦʤʝʩʝʡ ʩ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ 

ʟʘʨʫʙʝʞʥʦʛʦ ʛʝʥʦʬʦʥʜʘ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʚʢʣʶʯʘʷ ʨʝʘʣʠʟʘʮʠʶ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʯʝʨʝʟ ʯʠʩʪʦʧʦʨʦʜʥʦʝ ʨʘʟʚʝʜʝʥʠʝ ʠ 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʨʦʚʳʭ ʧʦʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʦʚʮʝʚʦʜʩʪʚʘ [13,14]. 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʘʟʘʭʩʢʦʡ ʢʫʨʜʶʯʥʦʡ ʛʨʫʙʦʰʝʨʩʪʥʦʡ ʧʦʨʦʜʳ ʦʚʝʮ 

ʫʯʝʥʳʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʤʝʪʦʜʳ ʩʝʣʝʢʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʤʷʩʘ ʢʫʨʜʶʯʥʳʭ 

ʦʚʝʮ, ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ ʩʪʨʘʥʳ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʠ ʯʠʩʪʦʧʦʨʦʜʥʳʡ ʠ ʧʦʤʝʩʥʳʡ ʤʦʣʦʜʥʷʢ, ʚʳʨʘʱʠʚʘʝʤʳʡ ʚ 

ʢʨʝʩʪʴʷʥʩʢʦʤ ʭʦʟʷʡʩʪʚʝ çʅʫʨè ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʢʦʦʧʝʨʘʪʠʚʝ 

çɽʣʴʢʝʥʪʘʡè ʚ ʨʘʡʦʥʝ ɾʘʥʘʩʝʤʝʡ ɸʙʘʡʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʤʦʣʦʜʥʷʢʘ ʢʘʟʘʭʩʢʦʡ ʢʫʨʜʶʯʥʦʡ ʛʨʫʙʦʰʝʨʩʪʥʦʡ ʧʦʨʦʜʳ ʦʚʝʮ ʠ ʠʭ ʧʦʤʝʩʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʧʫʪʝʤ 

ʩʢʨʝʱʠʚʘʥʠʷ ʢʫʨʜʶʯʥʳʭ ʦʚʮʝʤʘʪʦʢ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʧʦʨʦʜʳ ʜʦʨʧʝʨ. 

ɼʣ̫ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʤʝʥʷʣʠʩʴ ʩʦʚʨʝʤʝʥʥʳʝ ʠ ʯʘʩʪʥʳʝ ʤʝʪʦʜʠʢʠ, ʘ ʪʘʢʞʝ 

ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʟʦʦʪʝʭʥʠʠ, ʢʦʨʤʣʝʥʠʶ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʦʚʝʮ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣ ʯʠʩʪʦʧʦʨʦʜʥʳʡ 

ʠ ʧʦʤʝʩʥʳʡ ʤʦʣʦʜʥʷʢ ʦʚʝʮ, ʚʳʨʘʱʠʚʘʝʤʳʡ ʚ ʉʇʂ çɽʣʴʢʝʥʪʘʡè ʠ ʂʍ çʅʫʨè ɸʙʘʡʩʢʦʡ ʦʙʣʘʩʪʠ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʜʚʝ ʛʨʫʧʧʳ: ʦʧʳʪʥʘʷ (ʧʦʤʝʩʠ ʂɻʭɼʇ) 

ʠ ʢʦʥʪʨʦʣʴʥʘʷ (ʂɻ). ɺ ʦʧʳʪʝ ʫʯʘʩʪʚʦʚʘʣʠ ʷʛʥʷʪʘ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ 860 ʛʦʣʦʚ ʤʘʪʦʢ. 

ʈʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʢʘʢ ʯʠʩʪʦʧʦʨʦʜʥʦʛʦ, ʪʘʢ ʠ ʧʦʤʝʩʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʠʟʫʯʘʣʠʩʴ ʧʦʩʨʝʜʩʪʚʦʤ 

ʚʟʚʝʰʠʚʘʥʠʷ ʧʨʠ ʨʦʞʜʝʥʠʠ ʠ ʚ ʚʦʟʨʘʩʪʝ 4 ʤʝʩʷʮʝʚ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʱʝʛʦ ʠ 

ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʚʦʜʠʣʠʩʴ ʠʟʤʝʨʝʥʠʷ ʚʦʩʴʤʠ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʪʝʣʘ: ʚʳʩʦʪʘ ʚ ʭʦʣʢʝ, ʚʳʩʦʪʘ ʚ ʢʨʝʩʪʮʝ, ʛʣʫʙʠʥʘ ʛʨʫʜʠ, ʰʠʨʠʥʘ ʚ ʤʘʢʣʦʢʘʭ, ʦʙʭʚʘʪ ʛʨʫʜʠ, ʦʙʭʚʘʪ 

ʧʷʩʪʠ, ʢʦʩʘʷ ʜʣʠʥʘ ʪʫʣʦʚʠʱʘ. ʇʨʦʤʝʨʳ ʙʨʘʣʠ ʫ 10 ʞʠʚʦʪʥʳʭ ʦʪ ʢʘʞʜʦʡ ʛʨʫʧʧʳ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʘ ʨʦʩʪʘ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʦʣʦʜʥʷʢʘ, ʦʪʙʠʚʢʘ ʷʛʥʷʪ ʚ 

ʚʦʟʨʘʩʪʝ 4 ʤʝʩʷʮʝʚ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʜʚʘ ʵʪʘʧʘ: ʩʥʘʯʘʣʘ ʦʪʙʠʚʘʣʠʩʴ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʷʛʥʷʪʘ, ʘ ʯʝʨʝʟ 

ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ - ʙʦʣʝʝ ʩʣʘʙʳʝ. ʋ ʧʦʤʝʩʥʳʭ ʠ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʷʛʥʷʪ ʙʳʣʠ ʠʟʤʝʨʝʥʳ ʞʠʚʘʷ ʤʘʩʩʘ 



______                                         _________     Ȧəɡɑ ɞɆɖəɆɞɡɑɡӽɡ ӽɡɑɡɒɊɆɖɡ 
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ʠ ʦʩʥʦʚʥʳʝ ʟʦʦʪʝʭʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʪʝʣʘ. ʇʦʩʣʝ ʦʪʲʝʤʘ ʦʪ ʤʘʪʝʨʝʡ ʷʛʥʷʪʘ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʧʦ 

ʧʦʣʫ ʚ ʦʪʜʝʣʴʥʳʝ ʦʪʘʨʳ. 

ʄʷʩʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʘʢ ʯʠʩʪʦʧʦʨʦʜʥʦʛʦ, ʪʘʢ ʠ ʧʦʤʝʩʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʠʩʩʣʝʜʦʚʘʣʘʩʴ 

ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʫʙʦʷ ʙʘʨʘʥʯʠʢʦʚ ʚ ʚʦʟʨʘʩʪʝ 4-4,5 ʤʝʩʷʮʝʚ, ʧʦ ʧʷʪʴ ʛʦʣʦʚ ʠʟ 

ʢʘʞʜʦʡ ʛʨʫʧʧʳ, ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ɺʀɾ [16]. ɺʦ ʚʨʝʤʷ ʫʙʦʷ ʦʧʨʝʜʝʣʷʣʠ ʚʳʭʦʜ ʪʫʰʠ, ʢʫʨʜʶʢʘ 

ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʞʠʨʘ, ʘ ʪʘʢʞʝ ʫʙʦʡʥʫʶ ʤʘʩʩʫ ʠ ʫʙʦʡʥʳʡ ʚʳʭʦʜ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʦʪʘʥʳ ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʇʨʦʮʝʩʩʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʳʭ ʦʙʣʘʜʘʶʪ 

ʚʦʟʨʘʩʪʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʥʦʞʝʩʪʚʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ 

ʧʘʨʘʪʠʧʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ɾʠʚʘʷ ʤʘʩʩʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʚʝʮ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʪʝʩʥʦ 

ʩʚʷʟʘʥ ʩ ʪʘʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʢʘʢ ʥʘʩʪʨʠʛ ʰʝʨʩʪʠ, ʤʦʣʦʯʥʦʩʪʴ, ʧʣʦʜʦʚʠʪʦʩʪʴ, 

ʩʢʦʨʦʩʧʝʣʦʩʪʴ, ʘ ʪʘʢʞʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʞʠʚʦʪʥʳʭ. [17].   

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʞʠʚʦʡ ʤʘʩʩʳ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʷʛʥʷʪ ʚ ʜʚʫʭ 

ʙʘʟʦʚʳʭ ʭʦʟʷʡʩʪʚʘʭ. 

 

ʊʘʙʣʠʮʘ 1 ï ɾʠʚʘʷ ʤʘʩʩʘ ʤʦʣʦʜʥʷʢʘ ʦʚʝʮ ʧʨʠ ʨʦʞʜʝʥʠʠ, ʢʛ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʭʦʟʷʡʩʪʚʘ 

ɻʨʫʧʧʘ 

ʦʧʳʪʥʘʷ ʢʦʥʪʨʦʣʴʥʘʷ 

n MÑmʄ n MÑmʄ 

ʙʘʨʘʥʯʠʢʠ 

ʂʍ çʅʫʨè 32 3,91Ñ0,21 35 3,86Ñ0,18 

ʉʇʂ çɽʣʴʢʝʥʪʘʡè 32 3,83Ñ0,18 35 3,65Ñ0,14 

 ʷʨʦʯʢʠ 

ʂʍ çʅʫʨè 36 3,75Ñ0,15 33 3,72Ñ0,16 

ʉʇʂ çɽʣʴʢʝʥʪʘʡè 36 3,72Ñ0,17 33 3,61Ñ0,13 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1, ʷʛʥʷʪʘ, ʢʘʢ ʯʠʩʪʦʧʦʨʦʜʥʳʝ, ʪʘʢ ʠ ʧʦʤʝʩʥʳʝ, ʨʦʞʜʘʶʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʳʤʠ. ʉʨʝʜʥʷʷ ʞʠʚʘʷ ʤʘʩʩʘ ʙʘʨʘʥʯʠʢʦʚ ʠ ʷʨʦʯʝʢ ʧʨʠ ʨʦʞʜʝʥʠʠ ʩʦʩʪʘʚʠʣʘ 6,5-

7% ʦʪ ʞʠʚʦʡ ʤʘʩʩʳ ʚʟʨʦʩʣʳʭ ʦʚʝʮ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʦʨʤʘʣʴʥʦʤ ʫʪʨʦʙʥʦʤ ʨʘʟʚʠʪʠʠ ʧʣʦʜʘ. 

ɺ ʢʘʞʜʦʤ ʙʘʟʦʚʦʤ ʭʦʟʷʡʩʪʚʝ ʫ ʷʛʥʷʪ ʙʳʣʠ ʚʟʷʪʳ ʧʨʦʤʝʨʳ ʪʝʣʘ ʧʦ 8 ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ  

(ʪʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 ï  ʕʢʩʪʝʨʴʝʨʥʳʝ ʧʨʦʤʝʨʳ ʪʝʣʘ ʤʦʣʦʜʥʷʢʘ ʦʚʝʮ, ʩʤ 

ʇʨʦʤʝʨʳ ʪʝʣʘ 

ʍʦʟʷʡʩʪʚʦ 

ʉʇʂ çɽʣʴʢʝʥʪʘʡè ʂʍ çʅʫʨè 

ʦʧʳʪʥʘʷ ʢʦʥʪʨʦʣʴʥʘʷ ʦʧʳʪʥʘʷ ʢʦʥʪʨʦʣʴʥʘʷ 

1 2 3 4 5 

ʙʘʨʘʥʯʠʢʠ 

ʚʳʩʦʪʘ ʚ ʭʦʣʢʝ 35,4Ñ0,44 38,2Ñ0,45 35,7Ñ0,39 37,9Ñ0,56 

ʚʳʩʦʪʘ ʚ ʢʨʝʩʪʮʝ 38,9Ñ0,55 40,5Ñ0,49 38,2Ñ0,47 39,9Ñ0,29 

ʛʣʫʙʠʥʘ ʛʨʫʜʠ 9,0Ñ0,26 9,2Ñ0,23 9,2Ñ0,25 10,1Ñ0,25 

ʰʠʨʠʥʘ ʛʨʫʜʠ 8,7Ñ0,14 9,1Ñ0,18 8,9Ñ0,20 9,3Ñ0,20 

ʰʠʨʠʥʘ ʚ ʤʘʢʣʦʢʘʭ 7,3Ñ0,18 7,1Ñ0,20 6,9Ñ0,20 6,8Ñ0,23 

ʦʙʭʚʘʪ ʛʨʫʜʠ 35,6Ñ0,47 35,9Ñ0,45 35,8Ñ0,40 36,0Ñ0,38 

ʦʙʭʚʘʪ ʧʷʩʪʠ 4,9Ñ0,14 6,2Ñ0,11 4,8Ñ0,11 6,2Ñ0,13 

ʢʦʩʘʷ ʜʣʠʥʘ ʪʫʣʦʚʠʱʘ 28,4Ñ0,32 31,3Ñ0,34 29,0Ñ0,35 29,6Ñ0,38 

ʷʨʦʯʢʠ 

ʚʳʩʦʪʘ ʚ ʭʦʣʢʝ 34,6Ñ0,59 37,5Ñ0,43 34,5Ñ0,41 36,9Ñ0,59 
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1 2 3 4 5 

ʚʳʩʦʪʘ ʚ ʢʨʝʩʪʮʝ 36,3Ñ0,58 39,6Ñ0,52 36,6Ñ0,59 38,3Ñ0,31 

ʛʣʫʙʠʥʘ ʛʨʫʜʠ 8,7Ñ0,25 9,2Ñ0,26 8,6Ñ0,24 8,8Ñ0,25 

ʰʠʨʠʥʘ ʛʨʫʜʠ 8,5Ñ0,17 9,1Ñ0,14 8,4Ñ0,19 8,8Ñ0,20 

ʰʠʨʠʥʘ ʚ ʤʘʢʣʦʢʘʭ 6,9Ñ0,25 7,1Ñ0,19 6,6Ñ0,25 6,8Ñ0,26 

ʦʙʭʚʘʪ ʛʨʫʜʠ 34,8Ñ0,44 35,6Ñ0,47 34,6Ñ0,45 35,2Ñ0,40 

ʦʙʭʚʘʪ ʧʷʩʪʠ 4,6Ñ0,15 6,0Ñ0,11 4,5Ñ0,14 5,2Ñ0,14 

ʢʦʩʘʷ ʜʣʠʥʘ ʪʫʣʦʚʠʱʘ 27,9Ñ0,41 30,6Ñ0,32 27,8Ñ0,33 29,1Ñ0,41 

 

ʇʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 2 ʚʦʩʝʤʴ ʦʩʥʦʚʥʳʭ ʧʨʦʤʝʨʦʚ ʪʝʣʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʧʦʣʥʝ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʷʛʥʷʪ ʚ ʵʤʙʨʠʦʥʘʣʴʥʳʡ ʧʝʨʠʦʜ. 

ɹʣʘʛʦʜʘʨʷ ʩʢʦʨʦʩʧʝʣʦʩʪʠ ʷʛʥʷʪ ʟʘ ʧʦʜʩʦʩʥʳʡ ʧʝʨʠʦʜ, ʪʦ ʝʩʪʴ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 

ʯʝʪʳʨʝʭʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʙʘʨʘʥʯʠʢʠ ʜʦʩʪʠʛʘʣʠ ʩʨʝʜʥʝʡ ʞʠʚʦʡ ʤʘʩʩʳ ʚ ʧʨʝʜʝʣʘʭ 30,5-34,4 ʢʛ, 

ʘ ʷʨʦʯʢʠ - 29,0-32,9 ʢʛ (ʪʘʙʣʠʮʘ 3).  

 

ʊʘʙʣʠʮʘ 3  ï ɾʠʚʘʷ ʤʘʩʩʘ ʤʦʣʦʜʥʷʢʘ ʚ 4 ʤʝʩʷʮʘ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʭʦʟʷʡʩʪʚʘ 

ɻʨʫʧʧʘ 

ʦʧʳʪʥʘʷ ʢʦʥʪʨʦʣʴʥʘʷ 

n MÑmM n MÑmʄ 

ʙʘʨʘʥʯʠʢʠ 

ʂʭ çʅʫʨè 30 33,2Ñ0,96 33 30,5Ñ0,63 

ʉʇʂ çɽʣʴʢʝʥʪʘʡè 30 34,4Ñ0,89 33 31,9Ñ0,68 

ʷʨʦʯʢʠ 

ʂʭ çʅʫʨè 35 32,1Ñ0,84 33 29,0Ñ0,64 

ʉʇʂ çɽʣʴʢʝʥʪʘʡè 35 32,9Ñ0,86 33 30,2Ñ0,70 

 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 3 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʤʝʩʥʳʝ ʙʘʨʘʥʯʠʢʠ ʠ ʷʨʦʯʢʠ ʢ ʤʦʤʝʥʪʫ ʦʪʲʝʤʘ ʚ 

ʚʦʟʨʘʩʪʝ ʯʝʪʳʨʝʭ ʤʝʩʷʮʝʚ ʧʨʝʚʦʩʭʦʜʠʣʠ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ ʩʚʦʠʭ ʩʚʝʨʩʪʥʠʢʦʚ, ʪʦ ʝʩʪʴ 

ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʙʘʨʘʥʯʠʢʦʚ ʠ ʷʨʦʯʝʢ ʢʘʟʘʭʩʢʦʡ ʢʫʨʜʶʯʥʦʡ ʛʨʫʙʦʰʝʨʩʪʥʦʡ ʧʦʨʦʜʳ. ɺ ʂʍ çʅʫʨè 

ʵʪʦ ʧʨʝʚʳʰʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 2,7 ʠ 3,1 ʢʛ ʠʣʠ 8,1 ʠ 9,6% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʙʘʨʘʥʦʚ ʠ ʷʨʦʯʝʢ, ʚ 

ʉʇʂ çɽʣʴʢʝʥʪʘʡè ð 2,5 ʠ 2,7 ʢʛ ʠʣʠ 7,6 ʠ 8,2% /ʈ=0,99/. 

ɸʥʘʣʠʟʠʨʫʷ ʜʠʥʘʤʠʢʫ ʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʘʢ ʫ ʧʦʤʝʩʥʳʭ, ʪʘʢ ʠ ʫ 

ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʷʛʥʷʪ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʘʷ ʵʥʝʨʛʠʷ ʨʦʩʪʘ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 4-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ɺ ʪʘʙʣʠʮʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʧʨʠʨʦʩʪʝ ʞʠʚʦʡ ʤʘʩʩʳ ʷʛʥʷʪ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ ʦʪʲʝʤʘ 

ʦʪ ʤʘʪʝʨʝʡ. 

ɸʥʘʣʠʟ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʤʦʣʦʜʥʷʢʘ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 4 ʤʝʩʷʮʝʚ, ʧʨʠʚʝʜʝʥʥʳʡ ʚ 

ʪʘʙʣʠʮʝ 4, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʤʝʩʥʳʡ ʤʦʣʦʜʥʷʢ ʦʙʣʘʜʘʝʪ ʣʫʯʰʝʡ ʩʢʦʨʦʩʧʝʣʦʩʪʴʶ ʧʦ 

ʩʨʝʜʥʝʩʫʪʦʯʥʦʤʫ ʧʨʠʨʦʩʪʫ. 

ʇʦ ʫʨʦʚʥʶ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʚ ʧʝʨʠʦʜ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ ʯʝʪʳʨʝʭ 

ʤʝʩʷʮʝʚ ʧʦʤʝʩʥʳʝ ʙʘʨʘʥʯʠʢʠ ʠ ʷʨʦʯʢʠ ʧʨʝʚʦʩʭʦʜʠʣʠ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʚ ʂʍ çʅʫʨè ʥʘ 21,7 ʛ ʠ  

25,0 ʛ, ʠʣʠ ʥʘ 8,9% ʠ 10,6%, ʚ ʉʇʂ çɽʣʴʢʝʥʪʘʡè ð ʥʘ 19,2 ʛ ʠ 25,0 ʛ, ʠʣʠ ʥʘ 7,5% ʠ 10,3% /ʈ=0,95/ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ʊʘʙʣʠʮʘ 4  ï ʇʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʤʦʣʦʜʥʷʢʘ  

ɺʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜ 

ɻʨʫʧʧʘ 

ʦʧʳʪʥʘʷ ʢʦʥʪʨʦʣʴʥʘʷ 

ʦʙʱʠʡ 

ʧʨʠʨʦʩʪ, ʢʛ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ 

ʧʨʠʨʦʩʪ, ʛ 

ʦʙʱʠʡ 

ʧʨʠʨʦʩʪ, ʢʛ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ 

ʧʨʠʨʦʩʪ, ʛ 

1 2 3 4 5 

ʂʍ çʅʫʨè ʙʘʨʘʥʯʠʢʠ 
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1 2 3 4 5 

ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 4 ʤʝʩ. 29,3 244,2 26,7 222,5 

ʷʨʦʯʢʠ 

ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 4 ʤʝʩ. 28,3 235,8 25,3 210,8 

ʉʇʂ çɽʣʴʢʝʥʪʘʡè 

ʙʘʨʘʥʯʠʢʠ 

ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 4 ʤʝʩ. 30,6 255,0 28,3 235,8 

ʷʨʦʯʢʠ 

ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 4 ʤʝʩ. 29,2 243,3 26,6 218,3 

 

ɺʦ ʚʨʝʤʷ ʦʪʙʠʚʢʠ ʷʛʥʷʪ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ ʦʪ ʤʘʪʝʨʝʡ ʚ ʚʦʟʨʘʩʪʝ 4 ʤʝʩʷʮʝʚ 

ʥʘʤʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚʠʟʫʘʣʴʥʘʷ ʦʮʝʥʢʘ ʵʢʩʪʝʨʴʝʨʘ ʧʦʤʝʩʥʦʛʦ ʠ ʯʠʩʪʦʧʦʨʦʜʥʦʛʦ ʤʦʣʦʜʥʷʢʘ, ʘ 

ʪʘʢʞʝ ʠʟʤʝʨʝʥʠʝ ʧʨʦʤʝʨʦʚ ʪʝʣʘ ʞʠʚʦʪʥʳʭ (ʪʘʙʣʠʮʘ 5).  

 

ʊʘʙʣʠʮʘ 5 ï ʕʢʩʪʝʨʴʝʨʥʳʝ ʧʨʦʤʝʨʳ ʪʝʣʘ ʤʦʣʦʜʥʷʢʘ ʦʚʝʮ, ʩʤ 

ʇʨʦʤʝʨʳ ʪʝʣʘ 

ʍʦʟʷʡʩʪʚʦ 

ʉʇʂ çɽʣʴʢʝʥʪʘʡè ʂʍ çʅʫʨè 

ʦʧʳʪʥʘʷ ʢʦʥʪʨʦʣʴʥʘʷ ʦʧʳʪʥʘʷ ʢʦʥʪʨʦʣʴʥʘʷ 

ʙʘʨʘʥʯʠʢʠ 

ʚʳʩʦʪʘ ʚ ʭʦʣʢʝ 62,1Ñ0,79 60,9Ñ0,70 61,4Ñ0,79 59,7Ñ0,73 

ʚʳʩʦʪʘ ʚ ʢʨʝʩʪʮʝ 63,6Ñ0,88 61,2Ñ0,69 62,1Ñ0,90 61,0Ñ0,73 

ʛʣʫʙʠʥʘ ʛʨʫʜʠ 27,2Ñ0,26 26,8Ñ0,23 26,3Ñ0,25 25,8Ñ0,20 

ʰʠʨʠʥʘ ʛʨʫʜʠ 21,0Ñ0,39 19,6Ñ0,38 19,9Ñ0,40 19,1Ñ0,37 

ʰʠʨʠʥʘ ʚ ʤʘʢʣʦʢʘʭ 19,2Ñ0,39 18,5Ñ0,41 18,9Ñ0,37 18,0Ñ0,36 

ʦʙʭʚʘʪ ʛʨʫʜʠ 75,5Ñ0,89 73,7Ñ0,87 73,9Ñ0,92 72,5Ñ0,85 

ʦʙʭʚʘʪ ʧʷʩʪʠ 8,5Ñ0,15 8,5Ñ0,13 8,5Ñ0,18 8,4Ñ0,15 

ʢʦʩʘʷ ʜʣʠʥʘ ʪʫʣʦʚʠʱʘ 68,1Ñ0,79 65,9Ñ0,81 66,6Ñ0,73 64,3Ñ0,80 

ʷʨʦʯʢʠ 

ʚʳʩʦʪʘ ʚ ʭʦʣʢʝ 60,4Ñ0,82 58,6Ñ0,72 58,9Ñ0,73 58,1Ñ0,65 

ʚʳʩʦʪʘ ʚ ʢʨʝʩʪʮʝ 62,1Ñ0,92 60,9Ñ0,73 61,3Ñ0,81 60,2Ñ0,71 

ʛʣʫʙʠʥʘ ʛʨʫʜʠ 25,5Ñ0,28 23,8Ñ0,20 24,6Ñ0,27 22,9Ñ0,32 

ʰʠʨʠʥʘ ʛʨʫʜʠ 19,1Ñ0,37 18,7Ñ0,38 18,4Ñ0,29 18,1Ñ0,33 

ʰʠʨʠʥʘ ʚ ʤʘʢʣʦʢʘʭ 16,3Ñ0,39 16,5Ñ0,32 15,7Ñ0,41 15,1Ñ0,42 

ʦʙʭʚʘʪ ʛʨʫʜʠ 72,1Ñ0,90 70,2Ñ0,88 70,9Ñ0,87 69,2Ñ0,85 

ʦʙʭʚʘʪ ʧʷʩʪʠ 8,0Ñ0,16 8,0Ñ0,15 8,0Ñ0,11 8,0Ñ0,14 

ʢʦʩʘʷ ʜʣʠʥʘ ʪʫʣʦʚʠʱʘ 60,7Ñ0,76 58,1Ñ0,83 59,3Ñ0,72 57,9Ñ0,77 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 5, ʚ ʧʦʜʩʦʩʥʳʡ ʧʝʨʠʦʜ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʪʘʢʠʝ ʧʨʦʤʝʨʳ, ʢʘʢ ʰʠʨʠʥʘ ʛʨʫʜʠ ʠ ʚ ʤʘʢʣʦʢʘʭ, ʘ ʪʘʢʞʝ ʥʝʧʣʦʭʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʦ ʚʳʩʦʪʝ ʚ ʢʨʝʩʪʮʝ ʠ ʭʦʣʢʝ, ʛʣʫʙʠʥʝ ʠ ʦʙʭʚʘʪʫ ʛʨʫʜʠ, ʢʦʩʦʡ ʜʣʠʥʝ ʪʫʣʦʚʠʱʘ. ʂ ʦʪʙʠʚʢʝ ʷʛʥʷʪʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʭʨʘʥʠʣʠ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʣʦʩʣʦʞʝʥʠʷ, ʧʨʠʩʫʱʠʝ ʠʤ ʧʨʠ ʨʦʞʜʝʥʠʠ. ʆʜʥʘʢʦ ʢ 

ʤʦʤʝʥʪʫ ʦʪʲʝʤʘ ʦʥʠ ʩʪʘʣʠ ʚʳʛʣʷʜʝʪʴ ʙʦʣʝʝ ʢʦʤʧʘʢʪʥʳʤʠ, ʯʝʤ ʧʨʠ ʨʦʞʜʝʥʠʠ. ʈʘʟʚʠʪʠʝ 

ʤʦʣʦʜʥʷʢʘ ʧʨʦʭʦʜʠʣʦ ʥʦʨʤʘʣʴʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 4 ʤʝʩʷʮʘ ʞʠʚʘʷ ʤʘʩʩʘ ʧʦʤʝʩʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʫ 

ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʦʚʝʮ. ʇʦ ʩʨʝʜʥʝʩʫʪʦʯʥʦʤʫ ʧʨʠʨʦʩʪʫ ʧʦʤʝʩʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʣʫʯʰʝʡ 

ʩʢʦʨʦʩʧʝʣʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʠʩʪʦʧʦʨʦʜʥʳʤʠ ʞʠʚʦʪʥʳʤʠ 
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ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʨʘʟʚʝʜʝʥʠʷ ʦʚʝʮ ʤʷʩʦ-ʩʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʜʝʰʝʚʦʡ ʤʦʣʦʜʦʡ ʙʘʨʘʥʠʥʳ. ʇʦʵʪʦʤʫ ʚ ʤʷʩʦ-ʩʘʣʴʥʦʤ 

ʦʚʮʝʚʦʜʩʪʚʝ ʷʛʥʷʪ ʦʙʳʯʥʦ ʨʝʘʣʠʟʫʶʪ ʥʘ ʤʷʩʦ ʚ ʚʦʟʨʘʩʪʝ ʯʝʪʳʨʝʭ ʤʝʩʷʮʝʚ, ʩʨʘʟʫ ʧʦʩʣʝ ʦʪʲʝʤʘ ʦʪ 

ʤʘʪʦʢ, ʘ ʣʝʛʢʦʚʝʩʥʳʭ ʞʠʚʦʪʥʳʭ ʦʪʧʨʘʚʣʷʶʪ ʥʘ ʥʘʛʫʣʠʚʘʥʴʝ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʘʩʪʙʠʱʘʭ  

ʜʦ 7-8 ʤʝʩʷʮʝʚ. 

ʄʥʦʛʠʤʠ ʫʯʝʥʳʤʠ-ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʠ ʦʧʠʩʘʥʳ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ, 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʷʩʘ ʦʚʝʮ ʢʫʨʜʶʯʥʳʭ ʧʦʨʦʜ ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʧʨʠʟʥʘʢʘʤ [18, 19, 20]. 

ʇʦʩʣʝ ʦʪʙʠʚʢʠ ʦʪ ʤʘʪʝʨʝʡ ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʫʙʦʡ ʙʘʨʘʥʯʠʢʦʚ ʨʘʟʥʳʭ ʛʝʥʦʪʠʧʦʚ (ʧʦ 5 

ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ), ʠ ʦʧʨʝʜʝʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʪʫʰʠ. 

 

ʊʘʙʣʠʮʘ 6 ï  ʈʝʟʫʣʴʪʘʪʳ ʢʦʥʪʨʦʣʴʥʦʛʦ ʫʙʦʷ ʙʘʨʘʥʯʠʢʦʚ ʚ ʚʦʟʨʘʩʪʝ 4 ʤʝʩʷʮʘ (n=5) 

 

ʇʦʢʘʟʘʪʝʣʴ 

ɻʨʫʧʧʘ 

ʦʧʳʪʥʘʷ ʢʦʥʪʨʦʣʴʥʘʷ 

ʇʨʝʜʫʙʦʡʥʘʷ ʞʠʚʘʷ ʤʘʩʩʘ, ʢʛ 34,6°0,96 31,9°0,49 

ʄʘʩʩʘ ʪʫʰʠ ʙʝʟ ʢʫʨʜʶʢʘ, ʢʛ 15,6°0,34 14,3°0,28 

ɺʳʭʦʜ ʪʫʰʠ, % 45,7 44,8 

ʄʘʩʩʘ ʢʫʨʜʶʢʘ, ʢʛ 1,5°0,11 2,3°0,12 

ɺʳʭʦʜ ʢʫʨʜʶʢʘ, % 4,3 7,2 

ʄʘʩʩʘ ʚʥʫʪʨʝʥʥʝʛʦ ʞʠʨʘ, ʢʛ 0,12 0,14 

ɺʳʭʦʜ ʚʥʫʪʨʝʥʥʝʛʦ ʞʠʨʘ, % 0,3 0,4 

ʋʙʦʡʥʘʷ ʤʘʩʩʘ, ʢʛ 17,5°0,32 16,7°0,58 

ʋʙʦʡʥʳʡ ʚʳʭʦʜ, % 50,3 52,3 

 

ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 6, ʚʠʜʥʦ, ʯʪʦ ʢʘʢ ʧʦʤʝʩʥʳʝ, ʪʘʢ ʠ 

ʯʠʩʪʦʧʦʨʦʜʥʳʝ ʙʘʨʘʥʯʠʢʠ ʧʦ ʚʝʣʠʯʠʥʝ ʞʠʚʦʡ ʤʘʩʩʳ ʦʪʚʝʯʘʣʠ ʪʨʝʙʦʚʘʥʠʷʤ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʩʪʘʥʜʘʨʪʘ ʥʘ ʙʘʨʘʥʯʠʢʦʚ ʚ ʚʦʟʨʘʩʪʝ 4-5 ʤʝʩʷʮʝʚ, ʆʜʥʘʢʦ, ʤʘʩʩʘ ʪʫʰʠ ʙʝʟ ʢʫʨʜʶʢʘ, 

ʦʪʚʝʯʘʶʱʠʝ ʄʝʞʜʫʥʘʨʦʜʥʦʤʫ ʩʪʘʥʜʘʨʪʫ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʪʦʣʴʢʦ ʦʪ ʧʦʤʝʩʥʳʭ ʙʘʨʘʥʯʠʢʦʚ, ʘ 

ʪʫʰʠ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʙʘʨʘʥʯʠʢʦʚ ʢʘʟʘʭʩʢʦʡ ʢʫʨʜʶʯʥʦʡ ʛʨʫʙʦʰʝʨʩʪʥʦʡ ʧʦʨʦʜʳ 

ʦʚʝʮ ʫʩʪʫʧʘʣʠ ʧʦ ʤʘʩʩʝ ʥʘ 1,3 ʢʛ ʠʣʠ ʥʘ 11,2% /ʈ=0,95/.  ʅʘʧʨʦʪʠʚ ʧʦ ʚʝʣʠʯʠʥʝ ʢʫʨʜʶʢʘ 

ʙʘʨʘʥʯʠʢʠ ʢʘʟʘʭʩʢʦʡ ʢʫʨʜʶʯʥʦʡ ʛʨʫʙʦʰʝʨʩʪʥʦʡ ʧʦʨʦʜʳ ʦʚʝʮ ʧʨʝʚʦʩʭʦʜʠʣʠ ʩʚʦʠʭ ʩʚʝʨʩʪʥʠʢʦʚ 

ʧʦʤʝʩʥʳʭ ʙʘʨʘʥʯʠʢʦʚ ʥʘ 0,8 ʢʛ ʠʣʠ ʥʘ 53,3% /ʈ=0,999/. ʇʦ ʤʘʩʩʝ ʚʥʫʪʨʝʥʥʝʛʦ ʞʠʨʘ ʧʦʤʝʩʥʳʝ ʠ 

ʯʠʩʪʦʧʦʨʦʜʥʳʝ ʙʘʨʘʥʯʠʢʠ ʦʩʦʙʦ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʧʦʢʘʟʘʪʝʣʝ. 

ɺ ʮʝʣʦʤ, ʙʘʨʘʥʯʠʢʠ ʢʘʢ ʧʦʤʝʩʥʳʝ, ʪʘʢ ʠ ʯʠʩʪʦʧʦʨʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʦʡ ʫʙʦʡʥʦʡ ʤʘʩʩʦʡ ʠ ʫʙʦʡʥʳʤ ʚʳʭʦʜʦʤ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʥʪʨʦʣʴʥʦʛʦ ʫʙʦʷ, ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʥʘʤʠ, ʫʙʦʡʥʳʡ ʚʳʭʦʜ ʩʦʩʪʘʚʠʣ ʚ ʧʨʝʜʝʣʘʭ 50,3 - 52,3%. 

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ ʤʳʰʝʯʥʦʡ ʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʥʘʤʠ ʧʨʦʚʦʜʠʣʘʩʴ ʦʙʚʘʣʢʘ ʪʫʰ 

ʧʦʜʦʧʳʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 7. 

 

ʊʘʙʣʠʮʘ 7 ï  ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʪʫʰʠ ʙʘʨʘʥʯʠʢʦʚ 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

ʦʧʳʪʥʘʷ ʢʦʥʪʨʦʣʴʥʘʷ 

ʄʘʩʩʘ ʪʫʰʠ ʙʝʟ ʢʫʨʜʶʢʘ, ʢʛ 15,9°0,34 14,3°0,28 

ʚ ʪʦʤ ʯʠʩʣʝ ʤʷʢʦʪʠ, 
ʢʛ 12,0°0,19 10,6°0,21 

% 75,5 74,0 

ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʩʪʠ, 
ʢʛ 3,9°0,08 3,7°0,07 

% 24,5 26,0 

ʂʦʵʬʬʠʮʠʝʥʪ ʤʷʩʥʦʩʪʠ 3,1 2,9 
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ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 7 ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʤʘʩʩʘ ʤʷʢʦʪʠ ʚ ʪʫʰʘʭ ʧʦʤʝʩʥʳʭ ʙʘʨʘʥʯʠʢʦʚ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʯʠʩʪʦʧʦʨʦʜʥʳʭ. ʋʜʝʣʴʥʳʡ ʚʝʩ ʤʷʢʦʪʠ ʚ ʪʫʰʘʭ ʙʘʨʘʥʯʠʢʦʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʙʳʣ ʥʘ 13,2% ʚʳʰʝ, ʯʝʤ ʫ ʙʘʨʘʥʯʠʢʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ /ʈ=0,99/. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʤʘʩʩʘ ʢʦʩʪʝʡ ʚ ʪʫʰʘʭ ʙʘʨʘʥʯʠʢʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣʘ ʙʦʣʴʰʝ ʥʘ 5,4% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʫʰʘʤʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʢʦʵʬʬʠʮʠʝʥʪ ʤʷʩʥʦʩʪʠ ʪʫʰʠ ʫ ʧʦʤʝʩʥʳʭ ʙʘʨʘʥʯʠʢʦʚ ʦʢʘʟʘʣʩʷ ʚʳʰʝ (3,1), 

ʯʝʤ ʫ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʢʘʟʘʭʩʢʠʭ ʢʫʨʜʶʯʥʳʭ ʙʘʨʘʥʯʠʢʦʚ (2,9). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʤʝʩʥʳʡ 

ʤʦʣʦʜʥʷʢ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʝʥʴʰʠʡ ʫʙʦʡʥʳʡ ʚʳʭʦʜ (50,3%) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʠʩʪʦʧʦʨʦʜʥʳʤʠ 

ʙʘʨʘʥʯʠʢʘʤʠ (52,3%), ʠʤʝʝʪ ʣʫʯʰʝʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʷʢʦʪʠ ʠ ʢʦʩʪʠ, ʪʦ ʝʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʤʷʩʥʦʩʪʠ 

ʫ ʥʠʭ ʙʦʣʝʝ ʚʳʩʦʢʠʡ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 3,1 ʠ 2,9). 

ɿʘʢʣʶʯʝʥʠʝ. ʗʛʥʷʪʘ, ʢʘʢ ʯʠʩʪʦʧʦʨʦʜʥʳʝ, ʪʘʢ ʠ ʧʦʤʝʩʥʳʝ, ʨʦʞʜʘʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʢʨʫʧʥʳʤʠ. ʉʨʝʜʥʷʷ ʞʠʚʘʷ ʤʘʩʩʘ ʙʘʨʘʥʯʠʢʦʚ ʠ ʷʨʦʯʝʢ ʧʨʠ ʨʦʞʜʝʥʠʠ ʩʦʩʪʘʚʠʣʘ 6,5-7% ʦʪ ʞʠʚʦʡ 

ʤʘʩʩʳ ʚʟʨʦʩʣʳʭ ʦʚʝʮ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʦʨʤʘʣʴʥʦʤ ʫʪʨʦʙʥʦʤ ʨʘʟʚʠʪʠʠ ʧʣʦʜʘ. ʊʘʢʞʝ ʦ 

ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʷʛʥʷʪ ʚ ʵʤʙʨʠʦʥʘʣʴʥʳʡ ʧʝʨʠʦʜ ʛʦʚʦʨʷʪ ʠʭ ʦʩʥʦʚʥʳʝ 

ʧʨʦʤʝʨʳ ʪʝʣʘ. 

ʂ ʤʦʤʝʥʪʫ ʦʪʲʝʤʘ ʦʪ ʤʘʪʦʢ ʚ ʚʦʟʨʘʩʪʝ ʯʝʪʳʨʝʭ ʤʝʩʷʮʝʚ ʧʦʤʝʩʥʳʝ ʙʘʨʘʥʯʠʢʠ ʠ ʷʨʦʯʢʠ 

ʧʨʝʚʦʩʭʦʜʠʣʠ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ ʩʚʦʠʭ ʩʚʝʨʩʪʥʠʢʦʚ ð ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʙʘʨʘʥʯʠʢʦʚ ʠ ʷʨʦʯʝʢ 

ʢʘʟʘʭʩʢʦʡ ʢʫʨʜʶʯʥʦʡ ʛʨʫʙʦʰʝʨʩʪʥʦʡ ʧʦʨʦʜʳ. ɺ ʂʍ çʅʫʨè ʧʦʤʝʩʥʳʝ ʷʛʥʷʪʘ ʙʳʣʠ ʪʷʞʝʣʝʝ ʥʘ 2,7 

ʠ 3,1 ʢʛ (ʥʘ 8,1% ʠ 9,6% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʘ ʚ ʉʇʂ çɽʣʴʢʝʥʪʘʡè - ʥʘ 2,5 ʠ 2,7 ʢʛ (ʥʘ 7,6% ʠ 8,2%). 

ɺ ʧʦʜʩʦʩʥʳʡ ʧʝʨʠʦʜ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ ʧʦʢʘʟʳʚʘʣʠ ʪʘʢʠʝ ʧʨʦʤʝʨʳ, ʢʘʢ ʰʠʨʠʥʘ ʛʨʫʜʠ 

ʠ ʚ ʤʘʢʣʦʢʘʭ, ʘ ʪʘʢʞʝ ʥʝʧʣʦʭʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʚʳʩʦʪʝ ʚ ʢʨʝʩʪʮʝ ʠ ʭʦʣʢʝ, ʛʣʫʙʠʥʝ ʠ ʦʙʭʚʘʪʫ ʛʨʫʜʠ, 

ʢʦʩʦʡ ʜʣʠʥʝ ʪʫʣʦʚʠʱʘ. ʂ ʦʪʙʠʚʢʝ ʷʛʥʷʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʭʨʘʥʠʣʠ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʣʦʩʣʦʞʝʥʠʷ, 

ʧʨʠʩʫʱʠʝ ʠʤ ʧʨʠ ʨʦʞʜʝʥʠʠ, ʥʦ ʩʪʘʣʠ ʙʦʣʝʝ ʢʦʤʧʘʢʪʥʳʤʠ, ʯʝʤ ʧʨʠ ʨʦʞʜʝʥʠʠ. 

ɹʘʨʘʥʯʠʢʠ ʢʘʢ ʧʦʤʝʩʥʳʝ, ʪʘʢ ʠ ʯʠʩʪʦʧʦʨʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ 

ʫʙʦʡʥʦʡ ʤʘʩʩʦʡ ʠ ʫʙʦʡʥʳʤ ʚʳʭʦʜʦʤ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʥʪʨʦʣʴʥʦʛʦ ʫʙʦʷ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘʤʠ, 

ʫʙʦʡʥʳʡ ʚʳʭʦʜ ʙʘʨʘʥʯʠʢʦʚ ʩʦʩʪʘʚʠʣ ʚ ʧʨʝʜʝʣʘʭ 50,3 - 52,3%. 

ʄʘʩʩʘ ʤʷʢʦʪʠ ʚ ʪʫʰʘʭ ʧʦʤʝʩʥʳʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʷʢʦʪʴʶ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʙʘʨʘʥʯʠʢʦʚ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ. ʊʘʢ, ʫʜʝʣʴʥʳʡ ʚʝʩ ʤʷʢʦʪʠ ʚ ʪʫʰʘʭ ʙʘʨʘʥʯʠʢʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣ ʙʦʣʴʰʝ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʫʰʝʡ ʙʘʨʘʥʯʠʢʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ 13,2. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʤʘʩʩʘ ʢʦʩʪʝʡ 

ʚ ʪʫʰʘʭ ʙʘʨʘʥʯʠʢʦʚ  ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣʘ ʙʦʣʴʰʝ ʥʘ 5,4% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʫʰʘʤʠ ʙʘʨʘʥʯʠʢʦʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʢʦʵʬʬʠʮʠʝʥʪ ʤʷʩʥʦʩʪʠ ʪʫʰʠ ʫ ʧʦʤʝʩʥʳʭ ʙʘʨʘʥʯʠʢʦʚ ʙʳʣ ʚʳʰʝ /3,1/, ʯʝʤ 

ʪʫʰʠ ʢʘʟʘʭʩʢʠʭ ʢʫʨʜʶʯʥʳʭ ʙʘʨʘʥʯʠʢʦʚ /2,9/. 

ɹʣʘʛʦʜʘʨʥʦʩʪʴ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʠʥʘʥʩʠʨʫʝʪʩʷ ʂʦʤʠʪʝʪʦʤ ʥʘʫʢʠ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ (ʛʨʘʥʪ ˉ BR21882201). 
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ʊתʁɯʅ 

ʄʘץʘʣʘʜʘ ץʦʡ ʪᴇʣʽʥʽש ʪʫסʘʥʥʘʥ ʙʘʩʪʘʧ 4 ʘʡʣʳץ ʞʘʩץʘ ʜʝʡʽʥʛʽ ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳʥ, ᴇʥʽʤʜʽʣʽʢ 

ʩʘʧʘʩʳʥ ʟʝʨʪʪʝʫ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽ ʢʝʣʪʽʨʽʣʝʜʽ. ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʜʦʨʧʝʨ 

ʪץײʳʤʜʳ ץʦʰץʘʨʣʘʨʜʳ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫ ʞʦʣʳʤʝʥ ʞʘʥʫʘʨʣʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽʥʽש ʛʝʥʝʪʠʢʘʣʳץ 

ᴅʣʝʫʝʪʽʥ ʽʩʢʝ ʘʩʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ. 

ʊʘʟʘ ʪץײʳʤʜʳ ʞᴅʥʝ ʙʫʜʘʥ ץʦʟʳʣʘʨ ʽʨʽ ʤᴇʣʰʝʨʜʝ ʪʫʳʣʘʜʳ. ɽʨʢʝʢ ʞᴅʥʝ ײʨסʘʰʳ 

ʪʦץʪʳʣʘʨʜʳש ʪʫʳʣסʘʥ ʢʝʟʜʝʛʽ ʦʨʪʘʰʘ ʪʽʨʽ ʩʘʣʤʘסʳ ʝʨʝʩʝʢ ץʦʡʣʘʨʜʳש ʪʽʨʽ ʩʘʣʤʘסʳʥʳ6,5-7% ש -
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ʳʥ ײץʨʘʜʳ, ʙײʣ ײʨʳץʪʳש ʞʘʪʳʨʜʘ ץʘʣʳʧʪʳ ʜʘʤʫʳʥʳש ʩʘʣʜʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʦʥʜʘʡ-ʘץ 

 שʜʝʥʝʩʽʥʽ שʘʥʳʥ ʦʣʘʨʜʳסʜʘʤʳ ץʘʪʪʘʥʘʨʣʳסʘʥʘץ ʳʤʝʥסʜʝ ʪʦʣʳשʢʝʟʝ ץʵʤʙʨʠʦʥʜʳ שʦʟʳʣʘʨʜʳץ

ʥʝʛʽʟʛʽ ᴇʣʰʝʤʜʝʨʽ ʜᴅʣʝʣʜʝʡʜʽ. 

ʊᴇʨʪ ʘʡʳʥʜʘ ʝʨʢʝʢ ʞᴅʥʝ ײʨסʘʰʳ ʙʫʜʘʥ ʪʦץʪʳʣʘʨ ᴇʟʜʝʨʽʥʽײץ שʨʜʘʩʪʘʨʳʥʳש, ʷסʥʠ ץʘʟʘץʪʳש 

 ʳסʪʳʣʘʨʜʘʥ ʪʽʨʽʣʝʡ ʩʘʣʤʘץʘʰʳ ʪʦסʨײ ʳʤʜʳ ʝʨʢʝʢ ʞᴅʥʝץײʥʜʽ ʪʘʟʘ ʪװʞ ץʳʣʰʳץ ʪʳץʡʨʳײץ

ʙʦʡʳʥʰʘ, çʅײʨè ʐפ-ʜʘ - 2,7 ʞᴅʥʝ 3,1 ʢʛ-סʘ ʥʝʤʝʩʝ 8,1 ʞᴅʥʝ 9,6% -סʘ, çɽʣʢʝʥʪʘʡè ɸᴆʂ-ʜʝ - 2, 5 

ʞᴅʥʝ 2,7 ʢʛ ʥʝʤʝʩʝ ʪʠʽʩʽʥʰʝ 7,6 ʞᴅʥʝ 8,2%. 

ʉװʪʪʽ ʢʝʟʝשʜʝ ʢʝʫʜʝ ʝʥʜʽʣʽʛʽ ʤʝʥ ʩʝʨʙʝʢ ʘʨʘʣʳץ ʝʥʜʽʣʽʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʝʜᴅʫʽʨ ᴇʩʪʽ, 

 ʘʰסʠץ שʜʽʛʽ ʤʝʥ ʦʨʘʤʳ, ʜʝʥʝʥʽשʙʠʽʢʪʽʛʽ, ʢʝʫʜʝ ʪʝʨʝ שʳʥʳסʪʳץʤʝʥ ʰʦ שʳʥʳסʡʳʤʰʘײץ

 ʘסʘʩʳʥʘʥ ʘʞʳʨʘʪʫ ʢʝʟʽʥʜʝ ʦʣʘʨשʦʟʳʣʘʨʜʳ ʘפ .ʩʳ ʥᴅʪʠʞʝ ʢᴇʨʩʝʪʪʽץᴇʣʰʝʤʜʝʨʽ ʞʘ שʳʥʳסʟʳʥʜʳײ

ʪʫסʘʥʜʘ ʪᴅʥ ʜʝʥʝ ʙʽʪʽʤʽ ʩʘץʪʘʣסʘʥ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʦʣʘʨ ʦʩʳ ʢʝʟʝשʜʝ ʪʫʳʣסʘʥʥʘʥ ʛᴇʨʽ ʞʠʥʘץʳ 

ʙʦʣʳʧ ʢᴇʨʽʥʝʜʽ. 

ɹʫʜʘʥ ʞᴅʥʝ ʪʘʟʘ ʪץײʳʤʜʳ ʝʨʢʝʢ ʪʦץʪʳʣʘʨ ʤʝʡʣʽʥʰʝ ʞʦסʘʨʳ ʩʦʶ ʩʘʣʤʘסʳʤʝʥ ʞᴅʥʝ ʩʦʶ 

ʰʳסʫʳʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. ɹʽʟ ʞװʨʛʽʟʛʝʥ ʙʘץʳʣʘʫ ʩʦʶ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʪʦץʪʳʣʘʨʜʳש ʩʦʡʳʩ 

ʰʳסʳʤʳ 50,3-52,3% ʰʝʛʽʥʜʝ ʙʦʣʜʳ. 

ɿʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʣʝʨʽ ץʦʡʜʳש ʘʩʳʣ ʪץײʳʤʜʳ ʙʘʩʳʥ ʞʘץʩʘʨʪʫסʘ ʞʦʩʧʘʨʣʳ ʪװʨʜʝ ʦʣʘʨʜʳש 

ᴇʩʽʤʽʥ ʤʦʣʘʡʪʫʜʳ ײʡʳʤʜʘʩʪʳʨʫ ʞᴅʥʝ ʩʘʧʘʣʳ ʝʪ ᴇʥʽʤʜʝʨʽʥʽש ʪʘʧʰʳʣʳסʳʥ ʪʦʣʪʳʨʫסʘ, ʩʦʥʜʘʡ-ʘץ 

ʵʢʩʧʦʨʪʪʳץ ᴅʣʝʫʝʪʽʥ ʽʩʢʝ ʘʩʳʨʫ װʰʽʥ ʜʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
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ʂᴆʂʉɽʈʂɽ (SANDER LUCIOPERCA) ʐᴄʋɽʊɯʅ ʂʈʀʆʂʆʅʉɽʈɺɸʎʀʗʃɸʋ ʂɽɿɯʅɼɽ 

ʂʈʀʆʇʈʆʊɽʂʊʆʈʃʓפ ʆʈʊɸʃɸʈ ʄɽʅ ʂʆʅʊɽʁʅɽʈʃɽʈɼɯר ʊʀɯʄɼɯʃɯɻɯʅ 

ɹɸנɸʃɸʋ 

EVALUATION OF THE EFFECTIVENESS OF CRYOPROTECTIVE SOLUTIONS AND 

CONTAINERS FOR CRYOPRESERVATION OF PIKEPERCH (SANDER LUCIOPERCA) 

SPERM 

 

ʊתʁɯʅ 

ʂᴇʢʩʝʨʢʝ (Sander lucioperca) ʙʘʣʳסʳʥʳש ʪʘʙʠסʠ ʧʦʧʫʣʷʮʠʷʩʳʥʳש ʘʟʘʶʳʥʘ ʞᴅʥʝ ʞʘʩʘʥʜʳ 

ʢᴇʙʝʡʪʫ ץʘʞʝʪʪʽʣʽʛʽʥʽש ʙʘʨסʘʥ ʩʘʡʳʥ ʘʨʪʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʰᴅʫʝʪʪʝʨʜʽ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʷʣʘʫ 

ᴅʜʽʩʪʝʨʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʞʝʪʽʣʜʽʨʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʞײʤʳʩʪʘʨʜʳש ᴇʟʝʢʪʽʣʣʽʛʽ ʝʨʝʢʰʝ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ɿʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ ï ᴅʨʪװʨʣʽ ʢʨʠʦʧʨʦʪʝʢʪʦʨʣʳץ ʦʨʪʘʣʘʨ ʤʝʥ ʢʦʥʪʝʡʥʝʨʣʝʨ 

ʪװʨʣʝʨʽʥʽש ʢᴇʢʩʝʨʢʝ ʙʘʣʳסʳʥʳש ʢʦʥʩʝʨʚʘʮʠʷʣʘʥסʘʥ ʰᴅʫʝʪʪʝʨʽʥʽש ʩʘʧʘʩʳʥʘ ʪʠʛʽʟʝʪʽʥ ᴅʩʝʨʽʥ 

ʙʘסʘʣʘʫ.  

ɿʝʨʪʪʝʫ ɹʝʨʩʫʘʪ ʩʫ ץʦʡʤʘʩʳʥʜʘ ʫʳʣʜʳʨʳץ ʰʘʰʫ ʢʝʟʝשʽʥʜʝ ʘʫʣʘʥסʘʥ ʢᴇʢʩʝʨʢʝ 

ʘʪʘʣʳץʪʘʨʳʥʳש ʰᴅʫʝʪʽʥʝ ʞװʨʛʽʟʽʣʜʽ. ײפʨʘʤʳ ᴅʨʪװʨʣʽ ʝʢʽ ʢʨʠʦʧʨʦʪʝʢʪʦʨʣʳץ ʦʨʪʘ ʟʝʨʪʪʝʣʜʽ: ˉ1 

ʦʨʪʘ (ʛʣʶʢʦʟʘ 0,13 ʄ, ʤʝʪʘʥʦʣ 7,5%) ʞᴅʥʝ ˉ2 ʦʨʪʘ (ʵʣʝʢʪʨʦʣʠʪʪʝʨ ʢʝʰʝʥʽ NaCl, KCl, CaClϜ, 
MgClϜ, NaHCOϝ ʞᴅʥʝ 18% ɼʄʉʆ). ʐᴅʫʝʪ 0,5 ʤʣ ʢᴇʣʝʤʜʽ ʧʣʘʩʪʠʢʘʣʳץ ʪװʪʽʢʰʝʣʝʨ ʤʝʥ 
ʵʧʧʝʥʜʦʨʬʪʘʨʜʘ ʤײʟʜʘʪʳʣʜʳ. ɽʨʽʪʢʝʥʥʝʥ ʢʝʡʽʥʛʽ ʰᴅʫʝʪʪʝʨʜʽץ שʦʟסʘʣסʳʰʪʳסʳ ʤʝʥ ʦʣʘʨʜʳש 

ʙʝʣʩʝʥʜʽ ץʦʟסʘʣʳʩ ʫʘץʳʪʳ ʙʘסʘʣʘʥʜʳ. 

ˉ2 ʦʨʪʘ ʧʣʘʩʪʠʢʘʣʳץ ʪװʪʽʢʰʝʣʝʨʤʝʥ ʙʽʨʛʝ ʝש ʞʘץʩʳ ʥᴅʪʠʞʝ ʢᴇʨʩʝʪʪʽ: ʰᴅʫʝʪʪʝʨʜʽש 

 .ʨʘʜʳײץ ʳʪʳ 180,6Ñ1,52 ʩʝʢʫʥʜʪʳץʘʣʳʩ ʫʘסʦʟץ ʳ 52,2Ñ1,44% ʞᴅʥʝ ʙʝʣʩʝʥʜʽסʳʰʪʳסʘʣסʦʟץ

ʕʧʧʝʥʜʦʨʬʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʪᴇʤʝʥ ʙʦʣʜʳ: ץʦʟסʘʣסʳʰʪʳ41 ץÑ1,2% ʞᴅʥʝ 

 ʪʽʢʰʝʣʝʨʜʝװʳʪʳ 121,4Ñ1,68 ʩʝʢʫʥʜ. ˉ1 ʦʨʪʘ ʪᴇʤʝʥ ʪʠʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʪʽ: ʪץʘʣʳʩ ʫʘסʦʟץ

 ʳʪʳ 135,4Ñ1,12 ʩʝʢʫʥʜ; ʵʧʧʝʥʜʦʨʬʪʘʨʜʘ ï 38,2Ñ1,04%ץʘʣʳʩ ʫʘסʦʟץ ,43,4Ñ0,88% ץʳʰʪʳסʘʣסʦʟץ

ʞᴅʥʝ 110Ñ1,84 ʩʝʢʫʥʜ ʩᴅʡʢʝʩʽʥʰʝ. 

ˉ2 ʦʨʪʘ ʤʝʥ ʧʣʘʩʪʠʢʘʣʳץ ʪװʪʽʢʰʝʣʝʨʜʽװ שʡʣʝʩʽʤʽ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʷʜʘʥ ʢʝʡʽʥ ʢᴇʢʩʝʨʢʝ 

ʰᴅʫʝʪʽʥʽש ʩʘץʪʘʣʫʳʥʳש ʦשʪʘʡʣʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ. ᴄʟʽʨʣʝʥʛʝʥ 

ʭʘʪʪʘʤʘ ʞʘʩʘʥʜʳ ʢᴇʙʝʡʪʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʜʘ ʞᴅʥʝ ʢᴇʢʩʝʨʢʝʥʽש ʛʝʥʝʪʠʢʘʣʳץ ʨʝʩʫʨʩʪʘʨʳʥ 

ʩʘץʪʘʫʜʘ ʧʨʘʢʪʠʢʘʣʳץ ץʦʣʜʘʥʫסʘ ײʩʳʥʳʣʫʳ ʤװʤʢʽʥ. 

 

ANNOTATION  

Due to the decline in natural populations of pikeperch (Sander lucioperca) and the growing need 

for its artificial reproduction, the development of effective sperm cryopreservation methods is becoming 

particularly relevant. The aim of the study was to evaluate the effects of different cryoprotective 

solutions and container types on the quality parameters of cryopreserved pikeperch sperm. 

The study was conducted on sperm from male pikeperch caught during the spawning period in 

the Bersuat reservoir. Two cryoprotective solutions of different compositions were studied: Solution 
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ˉ1 (glucose 0.13 M, methanol 7.5%) and Solution ˉ2 (electrolyte complex NaCl, KCl, CaClϜ, MgClϜ, 
NaHCOϝ, and 18% DMSO). Sperm was frozen in 0.5 ml plastic straws and Eppendorf tubes. Sperm 

motility and duration of active movement after thawing were evaluated. 

Solution ˉ2 combined with plastic straws showed the best results: sperm motility was 

52.2Ñ1.44% and active movement duration was 180.6Ñ1.52 seconds. When using Eppendorf tubes, the 

indicators were lower: motility 41Ñ1.2% and movement duration 121.4Ñ1.68 seconds. Solution ˉ1 

demonstrated lower efficiency: in straws, motility was 43.4Ñ0.88%, movement duration 135.4Ñ1.12 

seconds; in Eppendorf tubes ï 38.2Ñ1.04% and 110Ñ1.84 seconds respectively. 

It was established that the combination of Solution ˉ2 and plastic straws provides optimal 

preservation parameters for pikeperch sperm after cryopreservation. The developed protocol can be 

recommended for practical application in artificial reproduction programs and conservation of pikeperch 

genetic resources. 

 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʷ, ʢʨʠʦʧʨʦʪʝʢʪʦʨ, ʢϺʢʩʝʨʢʝ, ʰϸʫʝʪ. 

Key words: cryopreservation, cryoprotector, pikeperch, sperm.  

 

ʂʽʨʽʩʧʝ. ʊʘʙʠסʠ ʨʝʩʫʨʩʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʘʟʳץ-ʪװʣʽʢ 

 ʘʞʝʪʪʽʣʽʛʽʥʝץ ʦʣ ʞʝʪʢʽʟʫץ ʘס-ʊɼʄ ױױʘʫʣʘʫ ɹ ץʘʫʽʧʩʽʟʜʽʛʽʥʝ ʪʽʢʝʣʝʡ ᴅʩʝʨ ʝʪʝʪʽʥ ʙʘʣʳץ

ʙʘʡʣʘʥʳʩʪʳ ץʘʡʪʘ ײץʨʳʣʳʤʜʘʫסʘ ʞʘʪʘʜʳ. ʉʦʥʜʳץʪʘʥ ʘʜʘʤʟʘʪʪʳש ʩʘץʪʘʣʫʳ ʤʝʥ ʪײʨʘץʪʳ ʜʘʤʫʳ 

ʙʠʦʩʬʝʨʘʥʳש ʙʘʨʣʳץ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥʽש, ʩʦʥʳש ʽʰʽʥʜʝ ʢᴅʩʽʧʪʽʢ ʠʭʪʠʦʬʘʫʥʘ ʤʝʥ ʘʢʚʘʢʫʣʴʪʫʨʘʥʳש  

ʪײʨʘץʪʳ ʞײʤʳʩ ʽʩʪʝʫʽ ʞᴅʥʝ ʢʝʧʽʣʜʽ ʢᴇʙʝʶʽ ʞʘסʜʘʡʳʥʜʘ סʘʥʘ ʤװʤʢʽʥ ʙʦʣʘʜʳ [1]. ᴆʩʽʤʽʥ ʤʦʣʘʡʪʫ  

ʞʘʣʧʳ ʙʘʣʳץ h ʘʨʫʘʰʳʣʳסʳʥʳש ʞᴅʥʝ ᴅʩʽʨʝʩʝ ʘʢʚʘʢʫʣʴʪʫʨʘʥʳש ʤʘשʳʟʜʳ ʙᴇʣʽʢʪʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ɹײʣ ᴇʩʽʤʽʥ ʤʦʣʘʡʪʫ ʥᴅʪʠʞʝʩʽ ʩʘʧʘʣʳ ʙʘʣʳץ ʦʪʳʨסʳʟʫ ʤʘʪʝʨʠʘʣʳʥ ʘʣʫ ʙʦʣʳʧ 

ʪʘʙʳʣʘʪʳʥʜʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. 

ʂᴇʢʩʝʨʢʝ (Sander lucioperca L.) ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʞᴅʥʝ ᴅʫʝʩץʦʡʣʳץ ʙʘʣʳץ ʘʫʣʘʫ, ʩʦʥʜʘʡ-ʘץ 

ʘʢʚʘʢʫʣʴʪʫʨʘ ᴇʥʜʽʨʽʩʽ װʰʽʥ ʝײץ שʥʜʳ ʙʘʣʳץ ʪװʨʣʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [2,3,4,5].  ʉʦסשʳʩʳ 

ʪʘʙʠסʠ ʧʦʧʫʣʷʮʠʷʣʘʨʜʳ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫʛʝ ʜʝ, ʘʢʚʘʢʫʣʴʪʫʨʘ ʰʘʨʫʘʰʳʣʳץʪʘʨʳʥʜʘ ʧʘʡʜʘʣʘʥʫסʘ 

ʜʘ ʙʘסʳʪʪʘʣʫʳ ʤװʤʢʽʥ. ɻʠʜʨʦʙʠʦʥʪʪʘʨʜʳ ʢᴇʙʝʡʪʫʜʽש ʥʘץʪʳ ʧʨʦʮʝʩʽ ᴅʨʪװʨʣʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ 

 ʠ ʧʨʦʮʝʩʪʝʨʜʽסʳ ï ʪʘʙʠסʙʘʩʪʳ ʘʡʳʨʤʘʰʳʣʳ שʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. ʆʣʘʨʜʳװʳʣʳ ʞץʦʣʜʘʥʫ ʘʨץ

ʙʘʩץʘʨʫ ʜᴅʨʝʞʝʩʽ. ᴆʟ ʢʝʟʝʛʽʥʜʝ, ʙײʣ ʢᴇʙʽʥʝʩʝ ʪʘשʜʘʣסʘʥ ᴅʜʽʩʪʝʨʜʽש ʙʘʩץʘʨʳʣʫ ʜᴅʨʝʞʝʩʽʤʝʥ 

ʘʥʳץʪʘʣʘʜʳ. ɹײʣ ʨʝʪʪʝ ײʜʘʡʳ ᴇʥʜʽʨʫʜʽש ʙʘʩץʘʨʳʣʫʳ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʣʳʣʳסʳʥʳש ʝש ʞʦסʘʨʳ 

ʜʝשʛʝʡʽʥʝ ʪײʡʳץ (ʨʝʮʠʨʢʫʣʷʮʠʷʣʳץ) ʩʫʤʝʥ ʞʘʙʜʳץʪʘʫ ʞʘסʜʘʡʳʥʜʘ ץʦʣ ʞʝʪʢʽʟʽʣʝʜʽ. ɸʣʘʡʜʘ, 

ʢᴇʢʩʝʨʢʝʥʽ ʞʘʩʘʥʜʳ ᴇʩʽʨʫ ʞʘץʩʳ ʙʝʣʛʽʣʽ ʞᴅʥʝ ᴇʥʜʽʨʽʩ ᴇʩʽʧ ʢʝʣʝ ʞʘʪץʘʥʳʤʝʥ, ʪʘʫʘʨʣʳץ ʢᴇʢʩʝʨʢʝʥʽ 

ʙʘʩʳʤ ʢᴇʧʰʽʣʽʛʽ ʪʘʙʠסʠ ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ ʘʫʣʘʥʘʜʳ [6,7]. ʂᴇʢʩʝʨʢʝʥʽש ʪʘʙʠסʠ ץʦʨʣʘʨʳ, ᴇʪʝ 

ʩײʨʘʥʳʩץʘ ʠʝ ʪװʨ ʨʝʪʽʥʜʝ, ɽʫʨʘʟʠʷʥʳש ʙʘʨʣʳץ ʝʣʜʝʨʽʥʜʝ ʰʘʤʘʜʘʥ ʪʳʩ ʧʘʡʜʘʣʘʥʳʣסʘʥ ʜʝʧ 

ʪʘʥʳʣʜʳ, ʩʦʥʜʳץʪʘʥ ʪʘʙʠסʠ ץʦʨʣʘʨʜʳ ץʦʣʜʘʫ ʙʘʣʳץ ʰʘʨʫʘʰʳʣʳסʳ ʤʝʥʝʜʞʝʨʣʝʨʽ װʰʽʥ 

ʙʘʩʳʤʜʳץץʘ ʘʡʥʘʣʫʳ ʢʝʨʝʢ [8,9]. ɸʪʘʧ ʘʡʪץʘʥʜʘ, ʈʝʩʝʡʜʝ ʢᴇʢʩʝʨʢʝ ʞʝʪʢʽʟʽʣʽʤʜʝʨʽ ʢװʨʪ ʪᴇʤʝʥʜʝʜʽ 

ʞᴅʥʝ ʩʦסשʳ ʦʥʞʳʣʜʳץʪʘʨʜʘ ʦʥʳש ʪʘʙʠסʠ ʩʫ ץʦʡʤʘʣʘʨʳʥʜʘסʳ ʘʫʣʘʥʫʳ ʪᴇʨʪ ʝʩʝ ץʳʩץʘʨʜʳ [10]. 

 ʘʫʣʘʫ ץʳ ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ ʢᴅʩʽʧʰʽʣʽʢ ʙʘʣʳסʰʘʨʫʘʰʳʣʳ ץʙʘʣʳ ץʩʪʘʥʜʘ ʢᴇʢʩʝʨʢʝ ʙʘʨʣʳץʘʟʘפ

ʤʝʥ ᴅʫʝʩץʦʡʣʳץ ʙʘʣʳץ ʘʫʣʘʫʜʳײץ שʥʜʳ ʦʙʲʝʢʪʽʣʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɽʫʨʦʧʘסʘ ʢᴇʢʩʝʨʢʝ 

ʵʢʩʧʦʨʪʳʥʳײ שʣסʘʶʳʤʝʥ ʢᴇʢʩʝʨʢʝ ʧʦʧʫʣʷʮʠʷʩʳʥʘ ʢᴅʩʽʧʰʽʣʽʢ ʙʘʩʧʘʩᴇʟ ʘʡʪʘʨʣʳץʪʘʡ ᴇʩʪʽ, 

ʥᴅʪʠʞʝʩʽʥʜʝ ʨʝʩʧʫʙʣʠʢʘʥʳש ʙʘʨʣʳץ ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ ʢᴇʢʩʝʨʢʝ ʩʘʥʳʥʳש ʢװʨʪ ʪᴇʤʝʥʜʝʫʽ 

ʙʘʡץʘʣʜʳ. 

 ʘʥץʳʟʜʳ ʤʽʥʜʝʪ ï ʩʠʨʝʢ ʢʝʟʜʝʩʝʪʽʥ ʞᴅʥʝ ʞʦʡʳʣʳʧ ʙʘʨʘ ʞʘʪשʤʘ שʳʪʪʘ ʝץʘʟʽʨʛʽ ʫʘפ

ʧʦʧʫʣʷʮʠʷʣʘʨ ʤʝʥ ʙʘʣʳץ ʪװʨʣʝʨʽʥʽש ʛʝʥʦʬʦʥʜʳʥ ʩʘץʪʘʫ, ᴅʩʽʨʝʩʝ ʪʘʙʠסʠ ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘ ʙʘʣʳץ 

ʘʫʣʘʫʜʳ ʢᴇʙʝʡʪʫ ʥʝʤʝʩʝ ʦʣʘʨʜʳ ʧʝʨʩʧʝʢʪʠʚʘʣʳ ᴇʩʽʨʫ ʦʙʲʝʢʪʽʣʝʨʽ ʨʝʪʽʥʜʝ ʘʢʚʘʢʫʣʴʪʫʨʘסʘ ʝʥʛʽʟʫ 

 .ʪʳ ʪʫʜʳʨʘʜʳ [11,12,13]ץʫʰʳʣʳסʳʟʳץ ץʰʽʥ ʧʨʘʢʪʠʢʘʣʳװ

ʂʨʠʦʢʦʥʩʝʨʚʘʮʠʷ ʛʝʥʝʪʠʢʘʣʳץ ᴅʨʪװʨʣʽʣʽʢʪʽ ʩʘץʪʘʫʜʳש ʝש ʪʠʽʤʜʽ ʞᴅʥʝ ʞʳʣʜʘʤ ʜʘʤʳʧ ʢʝʣʝ 

ʞʘʪץʘʥ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ [14,15,]. ɸʣʘʡʜʘ, ʝʣʜʝ ʙʘʣʳץ ʰᴅʫʝʪʪʝʨʽʥ 

ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʷʣʘʫ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫ ʞᴅʥʝ ʞʘʩʘʥʜʳ ʢᴇʙʝʶʜʝ ץʦʣʜʘʥʫ ʜʘʤʳʤʘסʘʥ. ʉʦʥʜʳץʪʘʥ, 

ʝײץ שʥʜʳ ʢʦʤʤʝʨʮʠʷʣʳץ ʪװʨʣʝʨʜʽש ʙʽʨʽ ʨʝʪʽʥʜʝ ʢᴇʢʩʝʨʢʝʥʽש ʰᴅʫʪʪʝʨʽʥ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʷʣʘʫ 

ʭʘʪʪʘʤʘʣʘʨʳʥ ᴅʟʽʨʣʝʫ ʞᴅʥʝ ʦʜʘʥ ᴅʨʽ ʞʝʪʽʣʜʽʨʫ ᴇʪʝ ʤʘשʳʟʜʳ. ɹײʣ ʤᴅʩʝʣʝʥʽ ʰʝʰʫ װʰʽʥ ʪʘʙʠסʠ 

ʫʳʣʜʳʨʳץ ʰʘʰʫ ʢʝʟʝשʽʥʜʝ ʢᴇʢʩʝʨʢʝʥʽש ʞʘʙʘʡʳ ʧʦʧʫʣʷʮʠʷʣʘʨʳʥʘʥ ʤװʤʢʽʥʜʽʛʽʥʰʝ ʢᴇʧ 

ʞʳʥʳʩʪʳץ ᴇʥʽʤʜʝʨʜʽ ʽʨʽʢʪʝʫ ʞᴅʥʝ ʩʘץʪʘʫ ץʘʞʝʪ. 
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ɿʝʨʪʪʝʫʜʽϬ ʤʘϨʩʘʪʳ ᴅʨʪװʨʣʽ ʢʨʠʦʧʨʦʪʝʢʪʦʨʣʳץ ʦʨʪʘʣʘʨʜʳש ʞᴅʥʝ ʢʦʥʪʝʡʥʝʨ ʪװʨʣʝʨʽʥʽש 

(ʪװʪʽʢʰʝ ʞᴅʥʝ ʵʧʧʝʥʜʦʨʬʪʘʨ) ʢᴇʢʩʝʨʢʝʥʽש ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʷʣʘʥסʘʥ ʰᴅʫʝʪʪʝʨʽʥʽש (Sander 

lucioperca) ʩʘʧʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʄʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ. 2024 ʞʳʣסʳ ʩᴅʫʽʨʜʝ ɸץʤʦʣʘ ʦʙʣʳʩʳ ɸʨʰʘʣʳ ʘʫʜʘʥʳ 

ɹʝʨʩʫʘʪ ʩʫ ץʦʡʤʘʩʳʥʜʘ ʫʳʣʜʳʨʳץ ʰʘʰʫ ʢʝʟʽʥʜʝ ʢᴇʢʩʝʨʢʝ ʰᴅʫʝʪʪʝʨʽʥ  ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʷʣʘʫ 

ʙʦʡʳʥʰʘ סʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʽʣʜʽ (1-ʩʫʨʝʪ ). 

 

 
ʉʫʨʝʪ 1 - ɹʝʨʩʫʘʪ ʩʫ ץʦʡʤʘʩʳʥʳש ʢʦʩʤʦʩʪʘʥ ʪװʩʽʨʽʣʛʝʥ ʩʫʨʝʪʽ 

 

ʋʳʣʜʳʨʳץ ʰʘʰʘʪʳʥ ʘʡʤʘץʪʘʨʜʘ ʢᴇʢʩʝʨʢʝʥʽ ʘʫʣʘʫ ʪʦʨʣʘʨʤʝʥ ʞװʨʛʽʟʽʣʜʽ. ɸʫʣʘʥסʘʥ ʞᴅʥʝ 

ʞʳʥʳʩʪʳץ ʞʝʪʽʣʫʜʽ4-5 ש ʩʘʪʳʩʳʥʜʘ ʙʦʣסʘʥ ʘʪʘʣʳץʪʘʨʜʳ  ʦʜʘʥ ᴅʨʽ ʰᴅʫʝʪʪʝʨʽʥ  ʘʨʥʘʡʳ 

ʩʳʡʳʤʜʳʣʳץʪʘʨסʘ ʽʨʽʢʪʝʫ ʤʘץʩʘʪʳʥʜʘ ץʘʣץʳʤʘʣ rʰʘʨʙʘץʪʘʨסʘ ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ, ʩʦʜʘʥ ʢʝʡʽʥ 

ʞʘʥʫʘʨʣʘʨ ץʘʡʪʘʜʘʥ ʩʫ ץʦʡʤʘʩʳʥʘ ʞʽʙʝʨʽʣʜʽ [16]. 

ʂᴇʢʩʝʨʢʝʥʽש ʳʥʪʘʣʘʥʜʳʨʳʣסʘʥ ʘʪʘʣʳץ ʙʘʣʳץʪʘʨʳʥʘʥ ʘʣʳʥסʘʥ ʞʘשʘ ʰᴅʫʝʪʪʝʨʽʥʽש ʩʘʧʘʩʳʥ 

ʩʧʝʨʤʘʪʦʟʦʡʜʪʪʘʨʜʳץ שʦʟסʘʣסʳʰʪʳסʳʥ ʘʥʳץʪʘʫ ʢᴇʨʩʝʪʢʽʰʽ  ʙʦʡʳʥʰʘ ʤʠʢʨʦʩʢʦʧʪʳש ʢᴇʤʝʛʽʤʝʥ 

ʞװʨʛʽʟʽʣʜʽ. ʐᴅʫʝʪʪʝʨʜʽש ʩʘʧʘʩʳ ʇʝʨʩʦʚ ʰʢʘʣʘʩʳ ʙʦʡʳʥʰʘ ʘʥʳץʪʘʣʜʳ, ʩʦʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ 

ʙʝʣʩʝʥʜʽʣʽʛʽ 4 ʞᴅʥʝ 5 ʙʘʣʣ ʙʦʣʘʪʳʥ ʩʳʥʘʤʘʣʘʨ ʪʘשʜʘʧ ʘʣʳʥʜʳ. ʐᴅʫʝʪʪʝʨ ʩʳʨʪץʳ ʙʝʣʛʽʣʝʨʽ, ʪװʩʽ 

ʞᴅʥʝ ʢʦʥʩʠʩʪʝʥʮʠʷʩʳ ʙʦʡʳʥʰʘ ʙʘסʘʣʘʥʜʳ. ʉʧʝʨʤʘʪʦʟʦʡʜʪʪʘʨʜʳש ʪʽʨʰʽʣʽʢ ײʟʘץʪʳץʪʘʨʳ 

ʩʝʢʫʥʜʦʤʝʨʤʝʥ ʘʥʳץʪʘʣʜʳ. 

ʂʨʠʦʢʦʥʩʝʨʚʘʮʠʷ ʢʝʣʝʩʽ ʩʭʝʤʘ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ: ʰᴅʫʝʪʪʝʨʜʽ ʢʨʠʦʧʨʦʪʝʢʪʦʨʣʳץ 

ʦʨʪʘʤʝʥ ʩײʡʳʣʪʫ, ʵʢʚʠʣʠʙʨʘʮʠʷ, ʤײʟʜʘʪʫ, ʜʝʬʨʦʩʪʠʥʛ. ʂʨʠʦʢʦʥʩʝʨʚʘʮʠʷ ʧʨʦʮʝʩʽʥʜʝ ʝʢʽ 

ʢʨʠʦʧʨʦʪʝʢʪʦʨʣʳץ ʦʨʪʘ ץʦʣʜʘʥʳʣʜʳ, ʦʥʳײץ שʨʘʤʳʥʜʘ ʢʝʣʝʩʽ ʢʦʤʧʦʥʝʥʪʪʝʨ ʙʘʨ: ʛʣʶʢʦʟʘ, 

ʤʝʪʘʥʦʣ, NaCl, KCl, CaClϜ, MgClϜ, NaHCO3, ɼʄʉʆ [16]. 

ɹʘסʘʣʘʫʜʘʥ ʢʝʡʽʥ ʪʘשʜʘʣסʘʥ ʘʪʘʣʳץʪʘʨʜʳש ʰᴅʫʝʪʪʝʨʽ ʞʝʢʝ ʧʣʘʩʪʠʢʘʣʳץ ʳʜʳʩʪʘʨʜʘ  

15-20 ʤʠʥʫʪ ʽʰʽʥʜʝ 10-120ʉ ʪʝʤʧʝʨʘʪʫʨʘסʘ ʜʝʡʽʥ ʩʘʣץʳʥʜʘʪʫ װʰʽʥ ʪʦשʘʟʳʪץʳʰץʘ 

ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ. ʊʝʤʧʝʨʘʪʫʨʘʥʳ ʪʝשʝʩʪʽʨʛʝʥʥʝʥ ʢʝʡʽʥ ʩʧʝʨʤʘʪʦʟʦʠʜʪʘʨ 1:3 ʢᴇʣʝʤʽʥʜʝ ʩʦʣ 

ʪʝʤʧʝʨʘʪʫʨʘסʘ ʜʝʡʽʥ ʩʘʣץʳʥʜʘʪʳʣסʘʥ ʢʨʠʦʧʨʦʪʝʢʪʦʨʣʳץ ʦʨʪʘʤʝʥ ʩײʡʳʣʪʳʣʜʳ. 

ɸʣʳʥסʘʥ ʰᴅʫʝʪ ʩʫʩʧʝʥʟʠʷʩʳ ï ʢʨʠʦʧʨʦʪʝʢʪʦʨʣʳץ ʦʨʪʘ ᴇʣʰʝʤʜʽʢ ʧʠʧʝʪʢʘʣʘʨ ʘʨץʳʣʳ 

ʪװʪʽʢʰʝʣʝʨʛʝ 0,5 ʤʣ ʢᴇʣʝʤʜʝ ʞᴅʥʝ ʵʧʧʝʥʜʦʨʬ ʢʨʠʦʧʨʦʙʠʨʢʘʣʘʨʳʥʘ 0,5 ʤʣ ʢᴇʣʝʤʜʝ ʙᴇʣʽʧ 

 ʳסʟʜʘʪʫ ʘʨʘʣʳײʡʳʫ ʤʝʥ ʤײץ ʨʛʽʟʽʣʜʽ. ɹᴇʣʽʧװʘʥ ʙʝʪʽʥʜʝ ʞסʳʥʜʘʪʳʣץʤʳʩ ʩʘʣײʘʥ ʞסʡʳʣʜʳ. ɸʪʘʣײץ

15 ʤʠʥʫʪʪʘʥ ʘʩʧʘʡʜʳ,ʦʣ ʵʢʚʠʣʠʙʨʘʮʠʷ ʧʨʦʮʝʩʩʽʥ ʪװʟʝʜʽ.  

ʂʝʡʽʥ ʪʦשʘʟʳʪʳʣסʘʥ ʤʘʪʝʨʠʘʣ, ʤᴇʣʰʝʨʽ 33,5ʭ21ʩʤ, ʙʠʽʢʪʽʛʽ ʩʳʨʪʳʥʘʥ 26ʩʤ ʞᴅʥʝ ʽʰʽʥʝʥ 

20ʩʤ. ʙʦʣʘʪʳʥ, װʩʪʽשʛʽ ʙʝʪʽʥʜʝ ʤᴇʣʰʝʨʽ 14,5ʭ14,3 ʩʤ, ץʘʣʳשʜʳסʳ 4 ʩʤ ʙʦʣʘʪʳʥ ʧʝʥʦʧʣʘʩʪʳ 

ʩʘʣʤʝʥ ʞʘʙʳʣסʘʥ ʘʨʥʘʡʳ ʙʦʢʩʪʘ 15 ʤʠʥʫʪ ʘʟʦʪ ʙʫʳʥʜʘ ײʩʪʘʣʳʥʜʳ. ʂʨʠʦʧʨʦʙʠʨʢʘʣʘʨʳ ʙʘʨ ʩʘʣ 

15 ʤʠʥʫʪ ᴇʪʢʝʥʥʝʥ ʢʝʡʽʥ,  ײʟʘץ ʫʘץʳʪ ʩʘץʪʘʫ װʰʽʥ ʪʝʤʧʝʨʘʪʫʨʘʩʳ -1960ʉ ʙʦʣʘʪʳʥ ɼʴʶʘʨ 

ʳʜʳʩʳʥʘ ʢᴇʰʽʨʽʣʜʽ. 

ʂʨʠʦʧʨʦʙʠʨʢʘʣʘʨʜʳ ʜʠʩʪʠʣʴʜʝʥʛʝʥ ʩʫʜʘ 400ʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʵʧʧʝʥʜʦʨʬʪʘʨ װʰʽʥ  

30 ʩʝʢʫʥʜ ʞᴅʥʝ ʪװʪʽʢʰʝʣʝʨ װʰʽʥ 6 ʩʝʢ, ʩʫ ʞʳʣʳʪץʳʰʪʳש ʢᴇʤʝʛʽʤʝʥ ʝʨʽʪʪʽ. ʐᴅʫʝʪʪʽ ʩʫʜʳש 

ʢᴇʤʝʛʽʤʝʥ 1:300 ץʘʪʳʥʘʩʳʥʜʘ ʙʝʣʩʝʥʜʽʨʽʣʜʽ. 
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ʉʪʘʪʠʩʪʠʢʘʣʳץ ᴇשʜʝʫ ɻ.ʌ.ʃʘʢʠʥ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ ʞᴅʥʝ ʞʝʢʝ ʢʦʤʧʴʶʪʝʨʜʝ çExcelè 

ʙʘסʜʘʨʣʘʤʘʩʳ ץʦʣʜʘʥʳʣʜʳ. ʅᴅʪʠʞʝʣʝʨ ʦʨʪʘʰʘ ʤᴅʥ ʨʝʪʽʥʜʝ ײʩʳʥʳʣסʘʥ (ʄ) Ñ ʩʪʘʥʜʘʨʪʪʳ ʘʫʳʪץʫ 

(m) ʙʦʡʳʥʰʘ ʢʝʣʪʽʨʽʣʛʝʥ. ɿʝʨʪʪʝʣʝʪʽʥ ʥʳʩʘʥʜʘʨʜʳש ʩʧʝʨʤʘʪʦʟʦʡʜʪʪʘʨʳʥʳץ שʦʟסʘʣסʳʰʪʳסʳ 

ʞᴅʥʝ ץʦʟסʘʣסʳʰʪʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ ʘʨʘʩʳʥʜʘסʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʘʡʳʨʤʘʰʳʣʳץʪʘʨʳʥʳש 

ʤʘשʳʟʜʳʣʳסʳʥ ʘʥʳץʪʘʫ װʰʽʥ  ʉʪʴʶʜʝʥʪʪʽש t-ʢʨʠʪʝʨʠʽ ץʦʣʜʘʥʳʣʜʳ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʤʝʥ ʪʘʣץʳʣʘʫ. ʐᴅʫʝʪʪʽ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʷʣʘʫ ᴅʜʽʩʽ ʢᴇʢʩʝʨʢʝʥʽש 

(Sander lucioperca) ʛʝʥʝʪʠʢʘʣʳץ ʤʘʪʝʨʠʘʣʳʥ ʩʘץʪʘʫʜʘסʳ ʥʝʛʽʟʛʽ ᴅʜʽʩ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ, 

ʘʢʚʘʢʫʣʴʪʫʨʘ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳץ ᴅʨʪװʨʣʽʣʽʢʪʽ ʩʘץʪʘʫʜʘ ᴇʪʝ ʤʘשʳʟʜʳ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʝʢʽ ʪװʨʣʽ 

ʢʨʠʦʧʨʦʪʝʢʪʦʨʣʳץ ʦʨʪʘʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽ ʤʝʥ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʷʣʘʥסʘʥ ʰᴅʫʝʪʪʽ ʩʘץʪʘʫ ᴅʜʽʩʪʝʨʽ 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʟʝʨʪʪʝʣʜʽ. ˉ1 ʦʨʪʘʥʳײץ שʨʘʤʳʥʜʘ ʛʣʶʢʦʟʘ(0,13ʄ) ʞᴅʥʝ ʤʝʪʘʥʦʣ(7,5 %) ʘʣ 

ˉ2 ʦʨʪʘʜʘ ʵʣʝʢʪʨʦʣʠʪʪʝʨʜʽש ʢʝʰʝʥʜʽʢ ײץʨʘʤʳ (NaCI 110mM, KCI 240mM,ʉaCI2 3,5 mM, MgCi2 

1,5 mM, NaHCO3 4,3mM) ʞᴅʥʝ ɼʄʉʆ(18%) ʙʦʣʜʳ ( ʢʝʩʪʝ 1). 

 

ʂʝʩʪʝ 1ï ʂᴇʢʩʝʨʢʝʥʽש ʰᴅʫʝʪʽʥ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʷʣʘʫ װʰʽʥ ʘʣʳʥסʘʥ ʦʨʪʘʥʳײץ שʨʘʤʳ 

ʂʦʤʧʦʥʝʥʪʪʝʨʽ ˉ1-ʰʽ ʦʨʪʘ ˉ2-ʰʽ ʦʨʪʘ 

ɻʣʶʢʦʟʘ 0,13 ʄ - 

ʄʝʪʘʥʦʣ 7,5% - 

NaCl - 110 mM 

KCl - 240 mM 

CaClϜ - 3,5 mM 

MgClϜ - 1,5 mM 

NaHCOϝ - 4,3 mM 

ɼʄʉʆ - 18% 

 

ʐᴅʫʝʪʪʽ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʷʣʘʫסʘ ʘʨʥʘʣסʘʥ ᴅʨʪװʨʣʽ ʢʨʠʦʧʨʦʪʝʢʪʦʨʣʳץ ʦʨʪʘʣʘʨʜʳש ʞᴅʥʝ 

ʢʦʥʪʝʡʥʝʨʣʝʨʜʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʥʳץʪʘʫ װʰʽʥ ʞװʨʛʽʟʽʣʛʝʥ ʢʝʰʝʥʜʽʢ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʩʽʥʜʝ 

ʤײʟʜʘʪʳʧ ץʘʪʳʨʫ ʤʝʥ ʝʨʽʪʫ ʨᴅʩʽʤʜʝʨʽʥʝʥ ʢʝʡʽʥ ʦʣʘʨʜʳש ʙʠʦʣʦʛʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨסʘ ʪʠʛʽʟʝʪʽʥ 

ᴅʩʝʨʣʝʨʽʥʽש ʘʨʘʩʳʥʜʘ ʘʡʪʘʨʣʳץʪʘʡ ʘʡʳʨʤʘʰʳʣʳץʪʘʨ ʙʘʨ ʙʦʣʘʪʳʥʜʳסʳ ʘʥʳץʪʘʣʜʳ. ʊװʙʝʛʝʡʣʽ ʝʢʽ 

ʪװʨʣʽ ײץʨʘʤʜʳ ʢʨʠʦʧʨʦʪʝʢʪʦʨʣʘʨʜʳ ʟʝʨʪʪʝʫʜʽש ʥᴅʪʠʞʝʩʽʥʜʝ, ʢʦʥʩʝʨʚʘʮʠʷʣʘʫ װʰʽʥ ʦʣʘʨʜʳש 

ʪʠʽʤʜʽʣʽʢʪʝʨʽʥʽש ᴅʨʪװʨʣʽ ʢʦʥʪʝʡʥʝʨʣʝʨʜʽ ץʦʣʜʘʥסʘʥ ʫʘץʳʪʪʘ ʘʡʪʘʨʣʳץʪʘʡ ᴇʟʛʝʨʛʽʰʪʽʢʪʽ 

ʢᴇʨʩʝʪʝʪʽʥʜʽʛʽ ʙʘʡץʘʣʜʳ (ʢʝʩʪʝ 2). 

 

ʂʝʩʪʝ 2 ï ʂᴇʢʩʝʨʢʝ ʙʘʣʳסʳʥʳש ʰᴅʫʝʪʽʥ ᴅʨʪװʨʣʽ ʦʨʪʘʣʘʨʜʘ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʷʣʘʫʜʳש ʥᴅʪʠʞʝʣʝʨʽ 

n=5 

ʇʘʨʘʤʝʪʨʣʝʨʽ 

ˉ1-ʰʽ ʦʨʪʘ 

ʪװʪʽʢʪʝʨ    

0,5 ʤʣ 

ˉ-2 h ʽ 

ʦʨʪʘ 

ʪװʪʽʢʪʝʨ    

0,5 ʤʣ 

ˉ1-ʰʽ ʦʨʪʘ 

ʵʧʠʥʜʦʨʬʘ   

0,5 ʤʣ 

ˉ1-ʰʽ ʦʨʪʘ 

ʵʧʠʥʜʦʨʬʘ    

0,5 ʤʣ 

ɹʘץʳʣʘʫ 

(ʞʘשʘ 

ʘʣʳʥסʘʥ 

ʰᴅʫʝʪ) 

ɽʨʽʪʢʝʥʥʝʥ ʢʝʡʽʥʛʽ 

 .(%) ʳסʳʰʪʳסʘʣסʦʟץ
43,4Ñ0,88 52,2Ñ1,44 38,2Ñ1,04 41Ñ1,2 99,4Ñ0,72 

ɹʝʣʩʝʥʜʽ ץʦʟסʘʣʫ 

ʫʘץʳʪʳ (ʩʝʢ). 
135,4Ñ1,12 180,6Ñ1,52 110Ñ1,84 121,4Ñ1,68 220,4Ñ1,28 

 

  ʨʘʤʳʥʜʘ ʛʣʶʢʦʟʘ (0,13 ʄ) ʞᴅʥʝ ʤʝʪʘʥʦʣ (7,5 %) ʙʘʨ ˉ1-ʰʽ ʦʨʪʘʥʳ ʢᴇʣʝʤʽ 0,5 ʤʣײפ

ʪװʪʽʢʪʝʨʜʽ ץʦʣʜʘʥסʘʥ ʫʘץʳʪʪʘ ʩʧʝʨʤʘʪʦʟʦʡʜʪʘʨʜʳש ʝʨʽʪʢʝʥʥʝʥ ʢʝʡʽʥʛʽ ץʦʟסʘʣʪץʳʰʪʳץ 

 ʳ 135,4Ñ1,12 ʩʝʢʫʥʜ ʙʦʣʜʳ. ɼᴅʣסʪʳץʟʘײ ʘʣʫסʦʟץ ʪʘʫʣʘʨʳ 43,4Ñ0,88 % ,ʘʣ ʙʝʣʩʝʥʜʽץʘʩʠʝʪʪʝʨʽʥ ʩʘץ

ʦʩʳ ʦʨʪʘʥʳ ʵʧʧʝʥʜʦʨʬʪʘʨʜʘ ץʦʣʜʘʥסʘʥ ʫʘץʳʪʪʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʩʪʘʪʠʩʪʠʢʘʣʳץ ʪᴇʤʝʥʜʝʛʝʥʜʽʛʽ 

ʙʘʡץʘʣʘʜʳ: ץʦʟסʘʣסʳʰʪʳ38,2 ץÑ1,04 %,ʘʣ ʙʝʣʩʝʥʜʽ ץʦʟסʘʣʫ ʫʘץʳʪʳ 110Ñ1,84 ʩʝʢʫʥʜ(ʨ<0,05).   

 ץʡʝʣʽʢʪʽ ʙʝʡʦʨʛʘʥʠʢʘʣʳװʜʝʩʪʽʨʽʣʛʝʥ ʞשʨʜʝʣʽ  ʙʦʣʳʧ ʢʝʣʝʪʽʥ, ʪʝװʳʥʘʥ  ʢסʨʘʤʳ ʞʘײפ

ʪײʟʜʘʨʜʘʥ ʪײʨʘʪʳʥ (NaCI-110mM, KCI-240mM, CaCIϜ-3,5mM, MgCIϜ-1,5mM, NaHCOϝ-4,3mM) 

ʞᴅʥʝ ɼʄʉʆ (18%) ˉ2-ʰʽ ʦʨʪʘ ʩʝʥʽʤʜʽ ʪװʨʜʝ ʞʦסʘʨʳ ʜᴅʨʝʞʝʜʝ ʪʠʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʪʽ . ʊװʪʽʢʪʝʨʜʽ 

 ʘʣʳʩʳʥ 52,2Ñ1,44% ʞᴅʥʝסʦʟץ שʘʥ ʦʨʪʘ ʩʧʝʨʤʘʪʦʟʦʡʜʪʪʘʨʜʳסʳʪʪʘ, ʦʩʳ ʘʪʘʣץʘʥ ʫʘסʦʣʜʘʥץ
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ʙʝʣʩʝʥʜʽ ץʦʟסʘʣʫ ʫʘץʳʪʳʥ 180,6Ñ1,52 ʩʝʢʫʥʜʪץʘ ʞʝʪʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʪʽ, ʘʣ ʙײʣ ˉ1-ʰʽ ʦʨʪʘʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ ʪʠʽʩʽʥʰʝ 20,3% ʞᴅʥʝ 33,4% ʞʦסʘʨʳ ʙʦʣʜʳ. ʐᴅʫʝʪʪʽ ʵʧʧʝʥʜʦʨʬʪʘʨʜʘ ˉ2-ʰʽ 

ʦʨʪʘʜʘ  ʢʦʥʩʝʨʚʘʮʠʷʣʘסʘʥʜʘ  ʢᴇʨʩʝʪʢʽʰʪʝʨʽ, ʷסʥʠ ʢʦʟסʘʣסʳʰʪʳץʪʘʨʳ 41Ñ1,2%   ʞᴅʥʝ   ʙʝʣʩʝʥʜʽ 

 ʘʥʜʘסʣ ʥᴅʪʠʞʝʣʝʨ ˉ1-ʰʽ ʦʨʪʘʤʝʥ ʩʘʣʳʩʪʳʨײʳʪʳ 121,4Ñ1,68 ʩʝʢʫʥʜ ʙʦʣʜʳ,ʘʣ ʙץʘʣʫ ʫʘסʦʟץ

ʘʥʘײסʨʣʳʤ ʞʦסʘʨʳ (ʩʫʨʝʪ 2) . 

 

 
ʉʫʨʝʪ 2 ï ʂᴇʢʩʝʨʢʝ ʰᴅʫʝʪʽʥ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʷʣʘʫ ʥᴅʪʠʞʝʣʝʨʽ   

 

ʊʘʙʠסʠ  ʙʘץʳʣʘʫ ʰᴅʫʝʪ װʣʛʽʩʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ  (ץʦʟסʘʣסʳʰʪʳ99,4 ץÑ0,72%, ʙʝʣʩʝʥʜʽ 

 ץʙʠʦʣʦʛʠʷʣʳ שʳʪʳ 220,4Ñ1,28 ʩʝʢʫʥʜ)  ˉ2-ʰʽ ʦʨʪʘ ʩʧʝʨʤʘʪʦʟʦʡʜʪʘʨʜʳץʘʣʫ ʫʘסʦʟץ

ʧʘʨʘʤʝʪʨʣʝʨʽʥʽש ʞʘץʩʳ ʩʘץʪʘʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥʜʽʛʽʥ ʢᴇʨʩʝʪʪʽ.  ̄2 ʦʨʪʘʥʳש ʪʠʽʤʜʽʣʽʛʽʥʽש 

ʞʦסʘʨʳʣʘʫʳ ʦʥʳש ʢʦʤʧʦʥʝʥʪʪʝʨʽʥʽש ʩʠʥʝʨʛʝʪʠʢʘʣʳץ ᴅʩʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʫʳ ʤװʤʢʽʥ, ʤײʥʜʘ 

ɼʄʉʆ ʪʠʽʤʜʽ ʞʘʩʫʰʘʽʰʽʣʽʢ ʢʨʠʦʧʨʦʪʝʢʮʠʷʥʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ ʞᴅʥʝ ʪײʟʜʘʨʜʳש ʪʝשʜʝʩʪʽʨʽʣʛʝʥ 

ʞװʡʝʩʽ ʤײʟʜʘʪʫ-ʝʨʽʪʫ ʧʨʦʮʝʩʽʥʜʝ ʞʘʩʫʰʘ ʤʝʤʙʨʘʥʘʣʘʨʳʥʳש ʬʠʟʠʦʣʦʛʠʷʣʳץ ʢװʡʽʥ ʩʘץʪʘʫסʘ 

ʢᴇʤʝʢʪʝʩʝʜʽ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʢᴇʢʩʝʨʢʝ ʙʘʣʳסʳʥʳש (Sander lucioperca) ʰᴅʫʝʪʽʥ 

ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʷʣʘʫʜʘ ץʦʣʜʘʥʳʣסʘʥ ʝʢʽ ʪװʨʣʽ ʢʨʠʦʧʨʦʪʝʢʪʦʨʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽ ʘʨʘʩʳʥʜʘ 

ʤʘשʳʟʜʳ ʘʡʳʨʤʘʰʳʣʳץʪʘʨ ʙʘʨ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ. ɹʘʩʪʘʧץʳʜʘ ʘʨʥʘʡʳ ʢᴇʢʩʝʨʢʝ ʙʘʣʳסʳʥʘ 

ʘʨʥʘʣʳʧ ᴅʟʽʨʣʝʥʛʝʥ ʞᴅʥʝ ʦשʪʘʡʣʘʥʜʳʨʳʣסʘʥ ˉ1-ʰʽ ʦʨʪʘ (Judycka  et  al.,2021) ʞʘץʩʳ  ʥᴅʪʠʞʝ 

ʢᴇʨʩʝʪʪʽ,ʙʽʨʘ2ˉ ץ-ʰʽ ʦʨʪʘʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʥᴅʪʠʞʝʩʽ ʦשʪʘʡʣʳ ʝʤʝʩ[18]. ɹʽʨ ץʳʟʳסʳ, Kurokura 

et al.(1984) ʘʣסʘʰץʳʜʘ ʪץײʳ ʙʘʣʳסʳʥʳש ʰᴅʫʝʪʽʥ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʷʣʘʫסʘ ᴅʟʽʨʣʝʛʝʥ, ʢʝʡʽʥ  Rodina  

et  al. (2004) ʦסשʘץ ʙʘʣʳסʳʥʘ ʦשʪʘʡʣʘʥʜʳʨʳʣסʘʥ ˉ2-ʰʽ ʦʨʪʘ ʢᴇʢʩʝʨʢʝ ʙʘʣʳסʳʥʳש ʰᴅʫʝʪʽʥʝ 

 .ʘʨʳ ʪʠʽʤʣʜʽʣʽʢ ʢᴇʨʩʝʪʪʽ [19,20]סʳʪʪʘ ʞʦץʘʥ ʫʘסʦʜʘʥץ

ɽʨʝʢʰʝ ץʳʟʳסʫʰʳʣʳץ ʪʘʥʳʪʘʪʳʥ ʞʘסʜʘʡ, ʙײʣ ˉ2-ʰʽ ʦʨʪʘʥʳש ʙʘʩʪʘʧץʳʜʘ ʪץײʳ ʙʘʣʳסʳʥʘ 

ʘʨʥʘʧ ᴅʟʽʨʣʝʥʛʝʥʜʽʛʽʥʝ ץʘʨʘʤʘʩʪʘʥ ʢᴇʢʩʝʨʢʝ ʙʘʣʳסʳʥʘ ʪʠʽʤʜʽ ʙʦʣʳʧ ʰʳץʪʳ. ɹײʣ ʞʘסʜʘʡ ʙʽʨʥʝʰʝ 

ʜʝʨʝʢʪʝʨʤʝʥ ʪװʩʽʥʜʽʨʽʣʝʜʽ. ɹʽʨʽʥʰʽʜʝʥ, ˉ2 ʦʨʪʘʜʘסʳ ʵʣʝʢʪʨʦʣʠʪʪʝʨʜʽש ʪʝשʜʝʩʪʽʨʽʣʛʝʥ ײץʨʘʤʳ 

ʢᴇʢʩʝʨʢʝ ʩʧʝʨʤʘʪʦʟʦʠʜʪʘʨʳʥʳש ʬʠʟʠʦʣʦʛʠʷʣʳץ ץʘʞʝʪʪʽʣʽʢʪʝʨʽʥʝ ʞʘץʩʳʨʘץ ʩᴅʡʢʝʩ ʢʝʣʫʽ ʤװʤʢʽʥ. 

ɽʢʽʥʰʽʜʝʥ, Judycka et al. (2021) ʞײʤʳʩʳʥʜʘ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ, ʦʩʤʦʩʪʳץ ʨʝʪʪʝʫ ʞᴅʥʝ 

ʩʧʝʨʤʘʪʦʟʦʠʜʪʘʨʜʳש ᴇʟʜʽʛʽʥʝʥ ʙʝʣʩʝʥʜʽʨʽʣʫʽʥʝ ʞʦʣ ʙʝʨʤʝʫ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ, ʙײʣ ˉ2 

ʦʨʪʘʥʳש ʢװʨʜʝʣʽ ײץʨʘʤʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ [18]. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ, ʂʫʨʦʢʫʨʘʥʳש ᴅʨʪװʨʣʽ ʙʘʣʳץʪʘʨ ʪװʨʣʝʨʽʥʝ ʘʨʥʘʣסʘʥ ᴅʤʙʝʙʘʧʪʳ 

ʞʝʪʽʣʜʽʨʽʣʛʝʥ ʝʨʽʪʽʥʜʽʩʽ ʪʫʨʘʣʳ ʘʡʪʳʣסʘʥ   Rodina et al.(2004)  ʪᴅʞʽʨʠʙʝ ʙʘʡץʘʫʣʘʨʳʤʝʥ ʪʦʣʳץʪʘʡ 

ʩᴅʡʢʝʩ ʢʝʣʝʜʽ [20]. ɹײʣ ʪʘʢʩʦʥʦʤʠʷʣʳץ ץʘʰʳץʪʳץץʘ ץʘʨʘʤʘʩʪʘʥ, ᴅʨʪװʨʣʽ ʙʘʣʳץ ʪװʨʣʝʨʽʥʜʝ 

ʢʨʠʦʧʨʦʪʝʢʮʠʷʥʳש ʞʘʣʧʳ ʤʝʭʘʥʠʟʤʜʝʨʽʥʽש ʙʦʣʫʳʥ ʢᴇʨʩʝʪʫʽ ʤװʤʢʽʥ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʢᴇʢʩʝʨʢʝ 

 שʳʥʳסʳʰʪʳסʘʣסʦʟץ שʪʠʽʤʜʽʣʽʛʽ ʝʨʽʪʽʣʛʝʥʥʝʥ ʢʝʡʽʥ ʩʧʝʨʤʘʪʦʟʦʠʜʪʘʨʜʳ שʰʽʥ ˉ2 ʦʨʪʘʥʳװ

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʤʝʥ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦʣʘʨʜʳש ʙײʣ ץʦʟסʘʣסʳʰʪʳסʳʥ ײʟʘץ ʫʘץʳʪ ʩʘץʪʘʫ 

 .ʘʥʳʥ ʘʪʘʧ ᴇʪʢʝʥ ʞᴇʥסʘʙʽʣʝʪʽʤʝʥ ʜʝ ʨʘʩʪʘʣץ
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Judycka et al.(2021) ʞײʤʳʩʳʥʜʘ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ, ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʷ ʨᴅʩʽʤʽʥ ʩʪʘʥʜʘʨʪץʘ 

ʢʝʣʪʽʨʫ ʩײʨʘסʳ ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ [18]. ɽʢʽ ʦʨʪʘ ʜʘ ץʦʣʘʡʣʳ ʥᴅʪʠʞʝ 

ʢᴇʨʩʝʪʢʝʥʽʤʝʥ, ˉ2 ʦʨʪʘʥʳ ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ ʪײʨʘץʪʳ ʞᴅʥʝ ץʘʡʪʘʣʘʥʘʪʳʥ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʘʣʳʥʜʳ, 

ʙײʣ ᴅʩʽʨʝʩʝ ʙʘʣʳץ ʰʘʨʫʘʰʳʣʳסʳ ʞʘסʜʘʡʳʥʜʘ ʧʨʘʢʪʠʢʘʣʳץ ץʦʣʜʘʥʫ װʰʽʥ ʤʘשʳʟʜʳ. 

ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʜʽש  ʧʨʘʢʪʠʢʘʣʳץ ʤʘשʳʟʳ ᴇʪʝ ʟʦʨ,ʩʝʙʝʙʽ ˉ2-ʰʽ ʦʨʪʘʥʳ ʙʘʩʪʘʧץʳʜʘ 

ʙʘʩץʘ ʙʘʣʳץ ʪװʨʣʝʨʽʥʝ ʘʨʥʘʣסʘʥʜʳסʳʥʘ ץʘʨʘʤʘʩʪʘʥ ʢᴇʢʩʝʨʢʝ ʰᴅʫʝʪʪʝʨʽʥ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʷʣʘʫסʘ 

 ʨʛʝ ʪᴅʥװʪ שʨʝʧʨʦʜʫʢʪʠʚʪʽ ʬʠʟʠʦʣʦʛʠʷʩʳʥʳ שʣ ʢᴇʢʩʝʨʢʝʥʽײʳʥ ʢᴇʨʩʝʪʪʽ. ɹסʘ ʙʦʣʘʪʳʥʜʳסʩʳʥʫײ

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʢʨʠʦʧʨʦʪʝʢʪʦʨʣʳץ ʦʨʪʘʣʘʨʜʳ ʦʜʘʥ ᴅʨʽ ʦשʪʘʡʣʘʥʜʳʨʫסʘ 

ʙʦʣʘʰʘץʪʘ ʞʦʣ ʘʰʘʜʳ. 

 ʥᴅʪʠʞʝʩʽ ʪᴅʞʽʨʠʙʝʣʽʢ שʩʘʨʘʧʪʘʫʜʳ ץʘʥ ʜʝʨʝʢʪʝʨʜʽ ʩʪʘʪʠʩʪʠʢʘʣʳסʦʨʳʪʳʥʜʳ. ɸʣʳʥפ

ʪʦʧʪʘʨ ʘʨʘʩʳʥʜʘ ʰʳʥʘʡʳ ʘʡʳʨʤʘʰʳʣʳץʪʘʨ ʙʘʨ ʝʢʝʥʜʽʛʽʥ ʢᴇʨʩʝʪʪʽ (ʈ<0,05),ʙײʣ ʪʦשʘʟʳʪʳʧ 

 ʳʥסʳʟʜʳʣʳשʤʘ שʜʘʧ ʘʣʫʜʳשʨʘʤʳ ʤʝʥ ʢʦʥʪʝʡʥʝʨʣʝʨʜʽ ʪʘײץ שʰʽʥ ʢʨʠʦʧʨʦʪʝʢʪʦʨʣʘʨʜʳװ ʘʪʳʨʫץ

ʜᴅʣʝʣʜʝʡʜʽ. ʇʣʘʩʪʠʢʘʣʳץ ʪװʪʽʢʰʝʣʝʨʜʽ ץʦʣʜʘʥʫ ʵʧʧʝʥʜʦʨʬʪʘʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 

ʢʨʠʦʧʨʦʪʝʢʪʦʨʣʘʨʜʳײץ שʨʘʤʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʤʘʡʪʳʥ ʪײʨʘץʪʳ ʞʦסʘʨʳ ʥᴅʪʠʞʝʣʝʨʜʽ 

ʙʝʨʝʪʽʥʜʽʛʽ ʢᴇʨʩʝʪʪʽ. ɹײʥʳש ᴇʟʽ ʤײʟʜʘʪʫ ʞᴅʥʝ ʝʨʽʪʫ ʢʝʟʽʥʜʝ ʪװʪʽʢʰʝʣʝʨʜʝ ʞʳʣʫ ʘʣʤʘʩʫסʘ ץʦʣʘʡʣʳ 

ʞʘסʜʘʡ ʙʦʣʘʪʳʥʜʳסʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʫʳ ʤװʤʢʽʥ ʝʢʝʥʜʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ.  

ɽש ʪʠʽʤʜʽ ʧʘʨʘʤʝʪʨʣʝʨ ʢʦʤʙʠʥʘʮʠʷʩʳ ˉ2-ʰʽ ʦʨʪʘʥʳ ʧʣʘʩʪʠʢʘʣʳץ ʪװʪʽʢʰʝʣʝʨʜʝ ץʦʣʜʘʥסʘʥ 

ʞʘסʜʘʡʜʘ ʩʧʝʨʤʘʪʦʟʦʡʜʪʪʘʨʜʳ50% ש-ʥʘʥ ʘʩʪʘʤ ʙᴇʣʽʛʽʥʽץ שʦʟסʘʣסʳʰʪʳסʳ ʩʘץʪʘʣʜʳ ʞᴅʥʝ 

ʦʣʘʨʜʳש ʙʝʣʩʝʥʜʽ ץʦʟסʘʣʫ ʫʘץʳʪ ʤᴇʣʰʝʨʽ ײʟʘʨʪʳʣʜʳ. ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʝʥʫʰʽ 

ʢʨʠʦʧʨʦʪʝʢʪʦʨʣʘʨʜʳש ʪײʟʜʘʨ ʞװʡʝʩʽʤʝʥ װʡʣʝʩʽʤʜʽʣʽʛʽ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʷʜʘʥ ʢʝʡʽʥ 

ʩʧʝʨʤʘʪʦʟʦʡʜʪʪʘʨʜʳש ʩʘץʪʘʣʫʳʥʳש ʦשʪʘʡʣʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ 

ʢʨʠʦʧʨʦʪʝʢʪʦʨʣʳץ ʦʨʪʘʥʳ ʜʘʤʳʪʫʜʳש ʢʝʰʝʥʜʽʢ ʪᴅʩʽʣʽʥʽש ʘʨʪʳץʰʳʣʳסʳʥ ʨʘʩʪʘʡʜʳ.  

ʂʝʣʪʽʨʽʣʛʝʥ ʜʝʨʝʢʪʝʨ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʷʣʳץ  ʭʘʪʪʘʤʘʣʘʨʜʳ ʙʦʣʘʰʘץʪʘ ʞʝʪʽʣʜʽʨʫʜʽש  ʞᴅʥʝ 

ʦʣʘʨʜʳ ʘʢʚʘʢʫʣʴʪʫʨʘ ʧʨʘʢʪʠʢʘʩʳʥʘ ʩᴅʪʪʽ ʝʥʛʽʟʫʜʽס שʳʣʳʤʠ ʥʝʛʽʟʽʥ ײץʨʘʜʳ. 

ʂʨʠʦʢʦʥʩʝʨʚʘʮʠʷʣʘʥסʘʥ ʰᴅʫʝʪʪʽש ʩʘʧʘʩʳ ʞᴇʥʽʥʜʝʛʽ ץʦʣ ʞʝʪʢʽʟʽʣʛʝʥ ʢᴇʨʩʝʪʢʽʰʪʝʨ  ʭʘʣץʘʨʘʣʳץ 

ʩʪʘʥʜʘʨʪʪʘʨסʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ ʞᴅʥʝ ʪʠʽʤʜʽ ʞʘʩʘʥʜʳ ײʨʳץʪʘʥʜʳʨʫ װʰʽʥ ʩʧʝʨʤʘʪʦʟʦʡʜʪʪʘʨʜʳש 

ᴇʤʽʨʰʝשʜʽʛʽʥʽץ שʘʞʝʪʪʽ ʜʝשʛʝʡʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

ʄװʜʝʣʽʣʝʨ ʘʨʘʩʳʥʜʘסʳ ץʘʡʰʳʣʳץ. 

ɹʘʨʣʳץ  ʘʚʪʦʨʣʘʨ ʤʘץʘʣʘʥʳש ʤʘʟʤײʥʳʤʝʥ ʪʘʥʳʩץʘʥ ʞᴅʥʝ ʤװʜʝʣʽʣʝʨ ʘʨʘʩʳʥʜʘ ʝʰץʘʥʜʘʡ 

 .ץʞʦ ץʘʡʰʳʣʳץ

ɸʣסʳʩʪʘʨ. 

ɸʚʪʦʨʣʘʨ  AST2017 ɾʐʉ ײʞʳʤʳʥʘ ɹʝʨʩʫʘʪ ʩʫץʦʡʤʘʩʳʥʜʘ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥ 

ʞװʨʛʽʟʫʛʝ ץʘʞʝʪʪʽ ʤװʤʢʽʥʜʽʢʪʝʨ ʪʫסʳʟסʘʥʳ װʰʽʥ ᴇʟʜʝʨʽʥʽש ʘʣסʳʩʪʘʨʳʥ ʙʽʣʜʽʨʝʜʽ. פʘʨʞʳʣʘʥʜʳʨʫ 

ʢᴇʟʽ ʜʠʩʩʝʨʪʘʮʠʷʣʳץ ʞײʤʳʩʪʳש ʘʷʩʳʥʜʘ. 
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ʈɽɿʖʄɽ 

ɺ ʩʚʷʟʠ ʩ ʩʦʢʨʘʱʝʥʠʝʤ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʦʧʫʣʷʮʠʠ ʨʳʙ ʩʫʜʘʢʘ (Sander lucioperca) ʠ ʚʩʝ 

ʙʦʣʴʰʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʦʚ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʠ ʩʧʝʨʤʳ ʩʫʜʘʢʘ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. ʎʝʣʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ-ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʨʠʦʧʨʦʪʝʢʪʦʨʥʳʭ ʩʨʝʜ ʠ ʪʠʧʦʚ ʢʦʥʪʝʡʥʝʨʦʚ ʥʘ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ  ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʡ ʩʧʝʨʤʳ ʩʫʜʘʢʘ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʩʧʝʨʤʝ ʩʘʤʮʦʚ ʩʫʜʘʢʘ, ʧʦʡʤʘʥʥʳʭ ʚ ʧʝʨʠʦʜ ʥʝʨʝʩʪʘ ʚ 

ɹʝʨʩʫʘʪʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ. ɹʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʜʚʝ ʢʨʠʦʧʨʦʪʝʢʪʦʨʥʳʝ ʩʨʝʜʳ ʨʘʟʣʠʯʥʦʛʦ 

ʩʦʩʪʘʚʘ: ʉʨʝʜʘ ˉ 1 (ʛʣʶʢʦʟʘ 0,13 ʄ, ʤʝʪʘʥʦʣ 7,5%) ʠ ʩʨʝʜʘ ˉ2 (ʢʦʤʧʣʝʢʩ ʵʣʝʢʪʨʦʣʠʪʦʚ NaCl, 

KCl, CaClϜ, MgClϜ, NaHCOϝ.ʠ 18% ɼʄʉʆ). ʉʧʝʨʤʫ ʟʘʤʦʨʘʞʠʚʘʣʠ ʚ ʩʦʣʦʤʠʥʢʘʭ ʦʙʲʝʤʦʤ 0,5 ʤʣ 

ʠ ʵʧʧʝʥʜʦʨʬʘʭ. ʆʮʝʥʠʚʘʣʠ ʧʦʜʚʠʞʥʦʩʪʴ ʠ ʚʨʝʤʷ ʘʢʪʠʚʥʦʩʪʠ  ʧʦʩʣʝ ʨʘʟʤʦʨʦʟʢʠ.  

ʉʨʝʜʘ ˉ 2 ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʣʦʤʠʥʢʘʤʠ ʧʦʢʘʟʘʣʘ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ: ʧʦʜʚʠʞʥʦʩʪʴ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʩʦʩʪʘʚʠʣʘ 52,2Ñ1,44%, ʘ ʚʨʝʤʷ ʘʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ-180,6Ñ1,52 ʩʝʢʫʥʜʳ. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʧʧʝʥʜʦʨʬʘ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʥʠʟʢʠʤʠ: ʧʦʜʚʠʞʥʦʩʪʴ 41Ñ1,2% ʠ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ 

121,4Ñ1,68 ʩʝʢʫʥʜʳ. ʉʨʝʜʘ ˉ 1 ʧʦʢʘʟʘʣʘ ʥʠʟʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ: ʧʦʜʚʠʞʥʦʩʪʴ ʚ ʩʦʣʦʤʠʥʢʘʭ 

43,4Ñ0,88%, ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ 135,4Ñ1,12 ʩʝʢʫʥʜʳ; ʚ ʵʧʧʝʥʜʦʨʬʘʭ ï 38,2Ñ1,04% ʠ  

110Ñ1,84 ʩʝʢʫʥʜʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʯʝʪʘʥʠʝ ʩʨʝʜʳ ˉ2 ʠ ʩʦʣʦʤʠʥʦʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʩʦʭʨʘʥʥʦʩʪʠ ʩʧʝʨʤʳ ʩʫʜʘʢʘ ʧʦʩʣʝ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʠ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʦʪʦʢʦʣ ʤʦʞʝʪ ʙʳʪʴ 

ʨʝʢʦʤʝʥʜʦʚʘʥ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʨʦʛʨʘʤʤʘʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʩʦʭʨʘʥʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʩʫʜʘʢʘ.  
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