
 
  



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ10. 2020 

https://doi.org/10.33619/2414-2948/59 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 2 

 

ISSN 2414-2948 

 

ʀʟʜʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ çʅʘʫʢʘ ʠ ʧʨʘʢʪʠʢʘè. 

ɽ. ʉ. ʆʚʝʯʢʠʥʘ.          ʊʦʤ 6. ʅʦʤʝʨ 10. 

ɹʖʃʃɽʊɽʅʔ ʅɸʋʂʀ ʀ ʇʈɸʂʊʀʂʀ 

ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ.         ʦʢʪʷʙʨʴ 2020 ʛ. 

ʀʟʜʘʝʪʩʷ ʩ ʜʝʢʘʙʨʷ 2015 ʛ. 

ɺʳʭʦʜʠʪ ʦʜʠʥ ʨʘʟ ʚ ʤʝʩʷʮ. 

16+ 

 
ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ ɽ. ʉ. ʆʚʝʯʢʠʥʘ  
 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ: ɿ. ɻ. ɸʣʠʝʚ, ʂ. ɸʥʘʥʪ, ɸ. ɸ. ɸʬʦʥʠʥ, ʈ. ɹ. ɹʘʡʤʘʭʘʥ, ʈ. ʂ. ɺʝʨʤʘ, ɺ. ɸ. ɻʦʨʰʢʦʚï

ʂʘʥʪʘʢʫʟʝʥ, ɽ. ɺ. ɿʠʥʦʚʴʝʚ, ʕ. ɸ. ʂʘʙʫʣʦʚ, ʉ. ʐ. ʂʘʟʜʘʥʷʥ, ʉ. ɺ. ʂʦʚʘʣʝʥʢʦ, ɼ. ɹ. ʂʦʩʦʣʘʧʦʚ, ʅ. ɻ. ʂʦʩʦʣʘʧʦʚʘ, 

ʈ. ɸ. ʂʨʘʚʯʝʥʢʦ, ʅ. ɺ. ʂʫʟʠʥʘ, ʂ. ʀ. ʂʫʨʧʘʷʥʠʜʠ, ʈ. ɸ. ʄʘʭʝʩʘʨ, ʌ. ʖ. ʆʚʝʯʢʠʥ (ʦʪʚ. ʨʝʜ.), ʈ. ʖ. ʆʯʝʨʝʪʠʥʘ, 

ʊ. ʅ. ʇʘʪʨʘʭʠʥʘ, ʀ. ɺ. ʇʦʧʦʚʘ, ɸ. ɺ. ʈʦʜʠʦʥʦʚ, ʉ. ʂ. ʉʘʣʘʝʚ, ʇ. ʅ. ʉʘʥʴʢʦʚ, ɽ. ɸ. ʉʠʙʠʨʷʢʦʚʘ, ʉ. ʅ. ʉʦʢʦʣʦʚ, 

ʉ. ʖ. ʉʦʣʜʘʪʦʚʘ, ʃ. ʖ. ʋʨʘʟʘʝʚʘ, ɸ. ʄ. ʗʢʦʚʣʝʚʘ. 

 

ɸʜʨʝʩ ʨʝʜʘʢʮʠʠ: 

628605, ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʫʣ. ʍʘʥʪʳïʄʘʥʩʠʡʩʢʘʷ, 17 

ʊʝʣ. +79821565120 

https://www.bulletennauki.com 

E-mail: bulletennaura@inbox.ru, bulletennaura@gmail.com 

 

ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʨʝʛʠʩʪʨʘʮʠʠ ʕʃ ˉʌʉ 77-66110 ʦʪ 20.06.2016 

 

ɾʫʨʥʘʣ çɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠè ʚʢʣʶʯʝʥ ʚ Crossref, Ulrichôs Periodicals Directory, AGRIS, GeoRef, 

Chemical Abstracts Service (CAS), ʬʦʥʜʳ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʥʘʫʯʥʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

(ɺʀʅʀʊʀ ʈɸʅ), eLIBRARY.RU (ʈʀʅʎ), ʕɹʉ IPRbooks, ʕɹʉ çʃʘʥʴè, ʂʠʙʝʨʃʝʥʠʥʢʘ, ʕɹʉ Znanium.com, 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʤʘʪʨʠʮʫ ʘʥʘʣʠʪʠʢʠ ʞʫʨʥʘʣʦʚ (MIAR), ACADEMIA , Google Scholar, ZENODO, AcademicKeys 

(ʤʝʞʫʥʠʚʝʨʩʠʪʝʪʩʢʘʷ ʙʠʙʣʠʦʪʝʯʥʘʷ ʩʠʩʪʝʤʘ), Polish Scholarly Bibliography (PBN), ʠʥʜʝʢʩʠʨʫʝʪʩʷ ʚ ʈʀʅʎ, Index 

Copernicus Search Articles, JïGate, Open Academic Journals Index (OAJI), OpenAIRE, CIARD RING, BASE 

(Bielefeld Academic Search Engine), Internet Archive, Dimensions. 

 

ʀʤʧʘʢʪïʬʘʢʪʦʨʳ ʞʫʨʥʘʣʘ: ʈʀʅʎð 0,291; Open Academic Journals Index (OAJI) ð 0,350,  

Index Copernicus Journals (ICI) Master List database for 2018 (ICV) ð 100,00. 

 

 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC ʧʦʜʜʝʨʞʠʚʘʝʤʳʡ ʞʫʨʥʘʣʦʤ: Attribution 4.0 International (CC BY 4.0). 

 

 

ɺ ʞʫʨʥʘʣʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʤʠʨʦʚʦʡ ʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. ɼʣʷ ʫʯʝʥʳʭ, 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʘʩʧʠʨʘʥʪʦʚ, ʩʪʫʜʝʥʪʦʚ. 

 

 

ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2020. ʊ. 6. ˉ10. https://doi.org/10.33619/2414-2948/59 

 

 

 

Éʀʟʜʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ çʅʘʫʢʘ ʠ ʧʨʘʢʪʠʢʘè 

ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ10. 2020 

https://doi.org/10.33619/2414-2948/59 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 3 

 

ISSN 2414-2948 

 

Publishing center Science and Practice. 

E. Ovechkina.          Volume 6, Issue 10. 

BULLETIN OF SCIENCE AND PRACTICE 

Scientific Journal.         October 2020. 

Published since December 2015. 

Schedule: monthly. 

16+ 

 
Editorïinïchief E. Ovechkina 

 

Editorial Board: Z. Aliev, Ch. Ananth, ɸ. Afonin, R. Baimakhan, V. GorshkovïCantacuz¯ne, E. Kabulov, 

S. Kazdanyan, S. Kovalenko, D. Kosolapov, N. Kosolapova, R. Kravchenko, N. Kuzina, K. Kurpayanidi, 

R. A. Mahesar, R. Ocheretina, F. Ovechkin (executive editor), T. Patrakhina, I. Popova, S. Salaev, 

P. Sankov, E. Sibiryakova, S. Sokolov, S. Soldatova, D. Shvaiba, A. Rodionov, L. Urazaeva, R. Verma, A. Yakovleva, 

E. Zinoviev. 

 

 

Address of the editorial office: 

628605, Nizhnevartovsk, KhantyïMansiyskaya str., 17. 

Phone +79821565120 

https://www.bulletennauki.com 

E-mail: bulletennaura@inbox.ru, bulletennaura@gmail.com 

 

The certificate of registration EL no. FS 77-66110 of 20.6.2016. 

 

The Bulletin of Science and Practice Journal is Crossref, Ulrichôs Periodicals Directory, AGRIS, GeoRef, Chemical 

Abstracts Service (CAS), included ALLïRussian Institute of Scientific and Technical Information (VINITI), RINTs, 

the Electronic and library system IPRbooks, the Electronic and library system Lanbook, CyberLeninka, MIAR, 

ZENODO, ACADEMIA, Google Scholar, AcademicKeys (interuniversity library system, Polish Scholarly 

Bibliography (PBN), the Electronic and library system Znanium.com, JïGate, Open Academic Journals Index (OAJI), 

OpenAIRE, CIARD RING, BASE (Bielefeld Academic Search Engine), Internet Archive, Scholarsteer, Dimensions. 

 

 

Impactïfactor RINTsð 0.291; Open Academic Journals Index (OAJI) ð 0.350, 

Index Copernicus Journals (ICI) Master List database for 2018 (ICV) ð 100.00. 

 

 

 

 License type supported CC: Attribution 4.0 International (CC BY 4.0). 

 

 

The Journal addresses issues of global and regional Science and Practice. For scientists, teachers, graduate students, 

students. 

 

 

(2020). Bulletin of Science and Practice, 6(10). https://doi.org/10.33619/2414-2948/59 

 

 

 

ÉPublishing center Science and Practice 

Nizhnevartovsk, Russia 

 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ10. 2020 

https://doi.org/10.33619/2414-2948/59 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 4 

 

ʉʆɼɽʈɾɸʅʀɽ 

  

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ  

1. ɸʣʠʝʚʘ ɻ. ʅ., ʄʘʤʝʜʦʚʘ ɿ. ɸ., ʆʜʞʘʛʠ ɼ.  

ʆʮʝʥʢʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠ ʛʝʥʦʪʠʧʦʚ ʤʥʦʛʦʤʝʨʥʳʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ 

ʤʝʪʦʜʘʤʠ ʫ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʜʫʙʘ ééééééééééééééééééééé... 10-19 

2. ʊʘʰʧʫʣʘʪʦʚ ʁ. ʐ., ʅʫʨʥʠʝʟʦʚ ɸ. ɸ. 

ʌʣʦʨʘ ʠ ʝʝ ʘʥʘʣʠʟ. ɻʠʜʨʦʬʠʣʴʥʳʝ ʨʘʩʪʝʥʠ ̫ʨʘʟʥʦʪʠʧʥʳʭ ʚʦʜʦʝʤʦʚ ʉʘʤʘʨʢʘʥʜʩʢʦʡ 

ʦʙʣʘʩʪʠ (ʋʟʙʝʢʠʩʪʘʥ) ééééééééééééééééééééééééééé. 20-34 

3. ɸʙʙʘʩʦʚ ʅ. ʂ., ʌʘʪʫʣʣʘʝʚ ʇ. ʋ., ʄʘʤʝʜʦʚ ʀ. ɹ., ʂʫʣʠʝʚ ʉ. ʐ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʠʜʦʚ ʩʝʤʝʡʩʪʚʘ Fabaceae Lindl. ʚʦ ʬʣʦʨʝ ʣʝʪʥʠʭ ʧʘʩʪʙʠʱ 

ʅʘʭʠʯʝʚʘʥʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ ɸʟʝʨʙʘʡʜʞʘʥʘ ééééééééééééé 35-43 

4. ʈʟʘʝʚʘ ɸ. ɸ. 

ɸʜʘʧʪʘʮʠʠ ʣʠʩʪʴʝʚ Juniperus rufescens Link. ʚ ʛʦʨʘʭ ʖʞʥʦʛʦ ʂʘʚʢʘʟʘ (ɸʟʝʨʙʘʡʜʞʘʥ)  44-47 

5. ʄʫʩʪʘʬʘʝʚʘ ɻ. ɸ.  

ʅʘʝʟʜʥʠʢʠ (Hymenoptera: Aphelinidae, Aphidiidae) - ʧʘʨʘʟʠʪʳ ʪʣʝʡ (Hemiptera, 

Aphidoidea) ɸʟʝʨʙʘʡʜʞʘʥʘ ééééééééééééééééééééééééé 48-60 

6. ʊʘʣʳʙʦʚ ʊ. ɻ., ʄʘʤʝʜʦʚ ʀ. ɹ., ʌʘʪʫʣʣʘʝʚ ʇ. ʋ., ʂʫʣʠʝʚ ʉ. ʐ. 

ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʦʧʘʨʜʘ (Panthera pardus saxicolor, 

Pocock, 1927) ʚ ɿʘʥʛʝʟʫʨʩʢʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ ʠʤ. ʘʢʘʜ. ɻ. ɸ. ɸʣʠʝʚʘ 

ʅʘʭʠʯʝʚʘʥʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ ɸʟʝʨʙʘʡʜʞʘʥʘ ééééééééééééé 61-72 

7. ɺʦʣʦʙʫʝʚ ɸ. ʅ., ʇʷʪʠʥ ɺ. ʌ., ʈʦʤʘʥʯʫʢ ʅ. ʇ., ɹʫʣʛʘʢʦʚʘ ʉ. ɺ., ʈʦʤʘʥʦʚ ɼ. ɺ.  

ɸʥʘʪʦʤʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʬʠʟʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʦʟʛʘ ʚ 

ʩʦʩʪʦʷʥʠʠ ʙʦʜʨʩʪʚʦʚʘʥʠʷ ʠ ʩʥʘ ééééééééééééééééééééééé 73-94  
 

ʅʘʫʢʠ ʦ ɿʝʤʣʝ  

8. ʂʦʨʞʦʚ ʖ. ɺ., ʃʦʙʦʚʘ ɻ. ɸ., ʉʪʘʨʠʢʦʚ ɸ. ʀ., ʂʫʟʠʥʘ ʄ. ʗ.  

ʆ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʜʦʶʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ééééééééééééééééééééééééééééé... 95-110 

9. ɼʚʠʥʠʥ ɼ. ʖ.  

ʇʝʨʩʧʝʢʪʠʚʳ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʠʪʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ ʈʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʘʭ éé.. 111-117 

10. ɸʩʣʘʥʦʚʘ ʕ. ɻ.  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʳʙʨʦʩʦʚ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʚ ʘʪʤʦʩʬʝʨʝ, ʠʭ ʚʦʟʜʝʡʩʪʚʠʝ  

ʥʘ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʯʝʣʦʚʝʢʘ ééééééééééééééééé.. 118-123  
 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʘʫʢʠ  

11. ʉʘʨʠʢʷʥ ʂ. ʄ., ɻʨʠʛʦʨʷʥ ʄ. ɻ., ɸʢʦʙʷʥ ʕ. ɸ.  

ʅʦʚʳʝ ʩʦʨʪʘ ʪʦʤʘʪʘ ʤʝʩʪʥʦʡ ʩʝʣʝʢʮʠʠ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʛʦʨʥʳʭ ʨʝʛʠʦʥʘʭ ɸʨʤʝʥʠʠ  124-129 

12. ɽʨʦʬʝʝʚ ʉ. ɸ., ɺʝʪʨʦʚʘ ʉ. ɺ., ʄʘʢʘʨʦʚ ʄ. ʈ.  

ʉʝʣʝʢʮʠʷ ʩʦʨʪʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩ ʚʳʩʦʢʦʡ ʤʘʩʣʠʯʥʦʩʪʴʶ ééééééééééé.. 130-134 

13. ɻʫʨʙʘʥʦʚ ʉ. ɻ.  

ɺʣʠʷʥʠʝ ʘʛʨʦʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʫʜʝʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ éééé 135-142 

14. ɸʙʙʘʩʦʚʘ ʅ. ʊ.  

ɺʣʠʷʥʠʝ ʚʥʝʩʝʥʠʷ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ Helianthus 

annuus ʚ ʫʩʣʦʚʠʷʭ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɸʟʝʨʙʘʡʜʞʘʥʘ ééééééééééééééé. 143-148 

15. ɸʩʣʘʥʦʚʘ ɼ. ɻ.  

ɺʣʠʷʥʠʝ ʩʭʝʤ ʧʦʩʘʜʢʠ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʚʳʥʦʩ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ 

ʢʦʨʥʝʧʣʦʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ééééééééééééééééééééééé.. 149-155 

16. ɻʫʣʠʝʚʘ ɽ. ʅ.  

ɸʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ  ʛʨʫʧʧʠʨʦʚʢʘ ʧʦʯʚ ʟʠʤʥʠʭ ʧʘʩʪʙʠʱ ʐʠʨʚʘʥʩʢʦʡ ʩʪʝʧʠ éé... 156-163 

17. ɻʫʣʠʝʚʘ ʈ. ʍ.  

ɺʣʠʷʥʠʝ ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʨʠʨʦʩʪ ʩʦʣʦʤʳ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ɻʷʥʜʞʘ-ʂʘʟʘʭʩʢʦʤ 

ʤʘʩʩʠʚʝ ééééééééééééééééééééééééééééééééé 164-168 

18. ɸʭʤʝʜʦʚʘ ʉ. ɿ., ɸʜʳʛʦʟʘʣʦʚ ʇ. ʄ.  

ɺʣʠʷʥʠʝ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʩʪʨʫʢʪʫʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ʦʟʠʤʦʡ 169-173 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ10. 2020 

https://doi.org/10.33619/2414-2948/59 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 5 

 

ʨʞʠ éééééééééééééééééééééééééééééééééé...   

19. ʊʫʭʪʘʝʚ ɸ. ʂ.  

ʈʦʣʴ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʵʢʩʧʦʨʪʥʦʤ ʧʦʪʝʥʮʠʘʣʝ ʋʟʙʝʢʠʩʪʘʥʘ ééééééééé 174-178 

  

ʄʝʜʠʮʠʥʩʢʠʝ ʥʘʫʢʠ  

20. ɽʚʩʝʝʚ ɸ. ɹ. 

ʈʝʞʠʤ ʧʠʪʘʥʠʷ ʧʨʠ ʛʠʧʦʪʠʨʝʦʟʝ éééééééééééééééééééééé.. 179-185 

21. ʏʘʫʣʠʥ ɸ. ʄ., ɻʨʠʛʦʨʴʝʚʘ ʖ. ɺ. 

ɺʦʩʧʘʣʝʥʠʝ ʧʨʠ ʘʪʝʨʦʩʢʣʝʨʦʟʝ: ʦʪ ʪʝʦʨʠʠ ʢ ʧʨʘʢʪʠʢʝ ééééééééééééé... 186-205 

22. ɹʫʣʛʘʢʦʚʘ ʉ. ɺ., ʈʦʤʘʥʯʫʢ ʅ. ʇ.  

ʀʤʤʫʥʥʳʡ ʛʦʤʝʦʩʪʘʟ: ʥʦʚʘʷ ʨʦʣʴ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ, ʟʜʦʨʦʚʦʡ ʤʠʢʨʦʙʠʦʪʳ é 206-233  
 

ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ  

23. ɹʝʨʢʝʪʦʚʘ ʃ. ɺ., ʇʦʣʢʦʚʥʠʢʦʚʘ ɺ. ɸ.  

ʂ ʚʦʧʨʦʩʫ ʦʙ ʵʢʦ-, ʩʲʝʜʦʙʥʦʡ ʠ ʙʳʩʪʨʦʨʘʟʣʘʛʘʶʱʝʡʩʷ ʫʧʘʢʦʚʢʝ  

ʚ ʧʠʱʝʚʦʡ ʠʥʜʫʩʪʨʠʠ ééééééééééééééééééééééééééé 234-243 

24. ʄʘʪʙʘʙʘʝʚ ʄ. ʄ.  

ʆʧʪʦʵʣʝʢʪʨʦʥʥʳʡ ʜʘʪʯʠʢ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ éééééééééé.. 244-252  
 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʥʘʫʢʠ  

25. ɽʨʣʳʛʠʥʘ ɽ. ɻ., ɺʘʩʠʣʴʝʚʘ ɸ. ɼ.  

ʀʥʚʝʩʪʠʮʠʠ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʢʘʢ ʬʘʢʪʦʨ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʛʦʩʫʜʘʨʩʪʚʘ ééééééééééééééééééééééééééééééé. 253-257 

26. ʋʙʘʡʜʫʣʣʘʝʚ ʂ., ɸʣʳʤʦʚ ɸ. ʂ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ éééééé 258-265 

27. ʐʚʘʡʙʘ ɼ. ʅ.  

ʆʩʦʙʝʥʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʪʠʧʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ éééééééééé. 266-270 

28. ɾʠʝʤʫʨʘʪʦʚ ʊ., ɾʝʥʠʩʙʘʝʚ ʄ.  

ʆʩʦʙʝʥʥʦʩʪʠ ʠ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʋʟʙʝʢʠʩʪʘʥʘ éééééé. 271-277  
 

ʉʦʮʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ  

29. ʂʫʟʠʥʘ ʅ. ɺ.  

ʇʨʝʩʪʫʧʥʦʩʪʴ ʠ ʚʥʝʰʥʷʷ ʤʠʛʨʘʮʠʷ ʚ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʢʘʢ ʠʥʜʠʢʘʪʦʨ 

ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʪʥʦ-ʢʫʣʴʪʫʨʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʨʠʩʢʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʠ ʵʢʩʪʨʝʤʠʩʪʩʢʦʡ ʠʜʝʦʣʦʛʠʠ: ʫʷʟʚʠʤʳʝ ʩʫʙʲʝʢʪʳ 

ʌʝʜʝʨʘʮʠʠ (I-ʝ ʧʦʣʫʛʦʜʠʝ 2020 ʛ.) éééééééééééééééééééééé 278-298 

30. ʅʝʤʮʦʚ ɸ. ɸ.  

ʆʩʤʳʩʣʝʥʠʝ ʣʠʙʝʨʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʨʦʩʩʠʡʩʢʦʤ ʢʫʣʴʪʫʨʥʦ-

ʠʩʪʦʨʠʯʝʩʢʦʤ ʢʦʥʪʝʢʩʪʝ éééééééééééééééééééééééééé 299-338 

31. ʂʫʟʠʥʘ ʅ. ɺ., ʂʫʟʠʥʘ ʃ. ɹ.  

ʆʪʨʘʞʝʥʠʝ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʵʪʥʦʢʦʥʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʥʬʣʠʢʪʦʚ ʨʦʩʩʠʡʩʢʦʛʦ 

ʤʝʛʘʧʦʣʠʩʘ ʚ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʘʚʪʦʨʩʢʦʛʦ ʠ ʤʘʩʩʦʚʦʛʦ ʢʠʥʝʤʘʪʦʛʨʘʬʘ ééééééé. 339-366  
 

ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ  

32. ɻʝʨʘʩʠʤʦʚʘ ʂ. ɼ.  

ʂʫʣʴʪʫʨʥʳʝ ʠ ʵʪʥʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʝʨʝʞʠʚʘʥʠʷ ʯʫʚʘʰʝʡ  

ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ééééééééééééééééééééééééé 367-371  
 

ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ  

33. ʆʪʘʤʫʨʦʜʦʚ ɻ. ʈ., ʄʘʪʥʘʟʘʨʦʚ ɸ. ʈ. ɾʘʧʘʢʦʚ ɸ. ʀ. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʨʘʟʚʠʪʠʷ 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ééééé. 372-378 

34. ʗʢʦʚʣʝʚʘ ɽ. ɺ. 

ʇʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʪʨʝʙʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʚ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʠ 

ʧʨʠ ʦʙʫʯʝʥʠʠ ʚ ʚʫʟʝ ééééééééééééééééééééééééééé... 379-386 

   

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ10. 2020 

https://doi.org/10.33619/2414-2948/59 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 6 

 

ʀʩʪʦʨʠʯʝʩʢʠʝ ʥʘʫʢʠ 

35. ʐʝʨʢʦʚʘ ʊ. ɸ.  

ʄʘʪʝʨʠʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʜʦʜʠʥʘʩʪʠʯʝʩʢʦʛʦ ɽʛʠʧʪʘ ʚ ʩʚʝʪʝ ʢʦʥʮʝʧʮʠʠ çʂʫʣʴʪʫʨʥʘʷ 

ʧʘʤʷʪʴè ééééééééééééééééééééééééééééééééé 387-409 

36. ʊʦʙʘʢʘʣʦʚ ʏ. ɹ.  

ʆʪʥʦʰʝʥʠʷ ʩʫʚʝʨʝʥʥʦʛʦ ʂʳʨʛʳʟʩʪʘʥʘ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʘʭ ééé.. 410-414 

37. ʕʰʢʫʨʙʦʥʦʚ ʉ. ɹ.  

ʕʪʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʉʫʨʭʘʥʩʢʦʛʦ ʦʘʟʠʩʘ (ʥʘ ʧʨʠʤʝʨʝ 

ʟʝʤʣʝʜʝʣʠʷ) ééééééééééééééééééééééééééééééé. 415-421 

38. ɸʣʣʘʤʫʨʘʪʦʚ ʐ. ɸ.  

ʀʩʪʦʨʠʷ ʘʤʫʜʘʨʴʠʥʩʢʦʛʦ ʩʫʜʦʩʪʨʦʝʥʠʷ ééééééééééééééééééé... 422-429 

  

ʌʠʣʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ  

39. ʊʫʨʜʠʝʚʘ ʂ. ʐ.  

ʂʨʫʛ ʜʝʪʩʢʦʛʦ ʯʪʝʥʠʷ ʧʦʵʪʠʯʝʩʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ɸ. ɸʨʠʧʦʚʘ éééééééééé. 430-438 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ10. 2020 

https://doi.org/10.33619/2414-2948/59 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 7 

 

TABLE OF CONTENTS 

  

Biological Sciences  

1. Aliyeva G., Mammadova Z., Ojagi J.  

Evaluation of Morphological Traits and Genotypes by Multivariate Statistical Methods  

in Some Oak Species ééééééééééééééééééééééééééé... 10-19 

2. Tashpulatov, Y., Nurniyozov, A.  

Flora and Its Analysis. Hydrophilic Plants of Different Water Bodies of the Samarkand 

Region (Uzbekistan) éééééééééééééééééééééééééééé 20-34 

3. Abbasov N., Fatullaev P., Mamedov I., Kuliev S.  

Ecological Analysis of Species of Family Fabaceae Lindl. in the Summer Pastures Flora of 

the Nakhchivan Autonomous Republic of Azerbaijan ééééééééééééééé. 35-43 

4. Rzayeva A.  

Adaptations of Juniperus rufescens Link. Leafôs in South Caucasus Mountains  

(Azerbaijan) ééééééééééééééééééééééééééééééé. 44-47 

5. Mustafayeva G.  

Aphelinids, Aphidiids (Hymenoptera: Aphelinidae, Aphidiidae) - Parasites of Aphids 

(Hemiptera, Aphidoidea) of Azerbaijan éééééééééééééééééééé.. 48-60 

6. Talybov T., Mamedov I., Fatullaev P., Kuliev S. 

Results of Remote Sensing of a Leopard (Panthera pardus saxicolor, Pocock, 1927) in the 

Aliyev Zangezur National Park of the Nakhchivan Autonomous Republic of Azerbaijan é. 61-72 

7. Volobuev A., Pyatin V., Romanchuk N., Bulgakova S., Romanov D.  

Anatomical-Physiological and Biophysical Principles of Brain Functioning  

in Waking and Sleep éééééééééééééééééééééééééééé 73-94  
 

Sciences about the Earth  

8. Korzhov Yu., Lobova G., Starikov A., Kuzina M.  

The Hydrocarbon Genesis of pre-Jurassic Complex of Khanty-Mansiyskoe Oil Field éé.. 95-110 

9. Dvinin D.  

Prospects for Reducing the Negative Anthropogenic Impact on the Environment as a Result 

of the Development of Renewable Energy in the Russian Regions éééééééééé 111-117 

10. Aslanova E.  

Distribution of the Waste of the Electric Stations in the Atmosphere, Their Influence on the 

Environment and Human Health ééééééééééééééééééééééé. 118-123  
 

Agricultural Sciences  

11. Sarikyan K., Grigoryan M., Akobyan E.  

New Tomato Varieties of Local Breeding for Cultivation in the Armenia Mountain Regions  124-129 

12. Erofeev, S., Vetrova S., Makarov M.  

Sunflower Varieties Selection With High Oil Content ééééééééééééééé 130-134 

13. Gurbanov S.  

Impact of Agromeliorative Measures on the Specific Surface of Soil ééééééééé 135-142 

14. Abbasova N.  

Inorganic Fertilizers Application Effect on Helianthus annuus Crop Yield Indicators in 

Western Azerbaijan éééééééééééééééééééééééééééé.. 143-148 

15. Aslanova D.  

Effect of Planting Schemes and Inorganic Fertilizers on Removal of the Sugarbeet Root 

Crops Nutrition Elements éééééééééééééééééééééééééé 149-155 

16. Guliyeva Ye.  

Agro-industrial Grouping of Winter Pastures of the Shirvan Steppe ééééééééé.. 156-163 

17. Guliyeva R.  

Effect of Fertilizers on the Straw Product Increase of Winter Wheat 

in the Ganja-Gazakh Region ééééééééééééééééééééééééé 164-168 

18. Akhmadʦva S. Adigozalov P.  

Effect of Inorganic Fertilizers on Winter Rye Crop Yield Structural Indicators ééééé 169-173 

19. Tukhtaev A. 174-178 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ10. 2020 

https://doi.org/10.33619/2414-2948/59 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 8 

 

The Role of Agriculture in the Export Potential of Uzbekistan ééééééééééé... 

  

Medical Sciences  

20. Evseev A. 

Hypothyroidism Diet Plan ééééééééééééééééééééééééé... 179-185 

21. Chaulin A., Grigoryeva Ju. 

Inflammation in Atherosclerosis: From Theory to Practice ééééééééééééé 186-205 

22. Bulgakova S., Romanchuk N. 

Immune Homeostasis: New Role of Micro- and Macroelements, Healthy Microbiota éé.. 206-233  
 

Technical Sciences  

23. Berketova L., Polkovnikova V.  

On the Eco-, Edible and Fast-Decomposing Packaging in the Food Industry éééééé 234-243 

24. Matbabayev M.  

The Optoelectronic Sensor Relative Humidity éééééééééééééééééé 244-252  
 

Economic Sciences  

25. Erlygina E., Vasilyeva A.  

Investment in the Agroindustrial Sector as a Factor of Sustainable Development  

of the State ééééééééééééééééééééééééééééééé... 253-257 

26. Ubaydullaev K., Alimov A.  

Prospects for Industrial Development in the Republic of Karakalpakstan ééééééé.. 258-265 

27. Shvaiba D.  

Features of the Innovative Type of Economic Development éééééééééééé... 266-270 

28. Jiemuratov T., Jenisbaev M.  

Features and Trends of Development of the Digital Economy of Uzbekistan éééééé 271-277  
 

Sociological Sciences  

29. Kuzina N.  

Crime and External Migration in the Regions of the Russian Federation as an Indicator for 

Studying Social and Ethno-Cultural Tensions, as Well as the Risk of the Spread of Terrorist 

and Extremist Ideology: Defenseless Subjects of the Russian Federation (1st half of 2020) . 278-298 

30. Nemtsov A.  

Understanding Liberal Values in the Modern Russian Cultural and Historical Context éé. 299-338 

31. Kuzina N., Kuzina L.  

Reflection and Prevention of Ethno-Confessional Conflicts Within Russian Megapolis in 

the Works of Author and Popular Cinema ééééééééééééééééééé... 339-366  
 

Psychological Sciences  

32. Gerasimova K.  

Cultural and Ethnic Features of Experience of the Chuvash in Extreme Conditions ééé.. 367-371  
 

Pedagogical Sciences  

33. Otamurodov G., Matnazarov A., Japakov A.  

Improving Methodological System for the Development of Managerial Competence of 

Heads of Higher Educational Institutions éééééééééééééééééééé 372-378 

34. Yakovleva E.  

Psychological and Pedagogical Characteristics of Studentsô Demands While Self-studying 

at the Institution of Higher Education ééééééééééééééééééééé.. 379-386 

  

Historical Sciences  

35. Sherkova T.  

Material Sources of Predynastic Egypt in the Context of the Concept of ñCultural 

memoryòééééééééééééééééééééééééééééééééé 387-409 

36. Tobakalov Ch.  

Relations of Sovereign Kyrgyzstan in the Economic and Social Spheres ééééééé.. 410-414 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ10. 2020 

https://doi.org/10.33619/2414-2948/59 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 9 

 

37. Eshkurbonov S.  

Ethno-territorial Location of the Population of the Surkhan Oasis (on the Example of 

Farming) éééééééééééééééééééééééééééééééé... 415-421 

38. Allamuratov Sh. 

History of Amu Darya Shipbuilding éééééééééééééééééééééé 422-429  
 

Philological Sciences  

39. Turdieva K.  

Poetical Works A. Aripov in Child Reading ééééééééééééééééééé 430-438 

  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ10. 2020 

https://doi.org/10.33619/2414-2948/59 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 10 

 

ɹʀʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ / BIOLOGICAL SCIENCES 

_______________________________________________________________________________________________ 

 

UDC 582.001.4 

AGRIS F30 

https://doi.org/10.33619/2414-2948/59/01 

 

EVALUATION OF MORPHOLOGICAL TRAITS AND GENOTYPES BY MULTIVARIATE 

STATISTICAL METHODS IN SOME OAK SPECIES 

 

ÉAliyeva G., Institute of Dendrology, Azerbaijan National Academy of Sciences, 

Baku, Azerbaijan, bio890@mail.ru 

ÉMammadova Z., Institute of Dendrology, Azerbaijan National Academy of Sciences, 

Baku, Azerbaijan, bio890@mail.ru 

ÉOjagi J., Khazar University, Baku, Azerbaijan, javid_804@yahoo.com 

 

ʆʎɽʅʂɸ ʄʆʈʌʆʃʆɻʀʏɽʉʂʀʍ ʇʈʀɿʅɸʂʆɺ ʀ ɻɽʅʆʊʀʇʆɺ ʄʅʆɻʆʄɽʈʅʓʄʀ 

ʉʊɸʊʀʉʊʀʏɽʉʂʀʄʀ ʄɽʊʆɼɸʄʀ ʋ ʅɽʂʆʊʆʈʓʍ ɺʀɼʆɺ ɼʋɹɸ 

 

Éɸʣʠʝʚʘ ɻ. ʅ., ʀʥʩʪʠʪʫʪ ʜʝʥʜʨʦʣʦʛʠʠ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ, 

 ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ, bio890@mail.ru 

Éʄʘʤʝʜʦʚʘ ɿ. ɸ., ʀʥʩʪʠʪʫʪ ʜʝʥʜʨʦʣʦʛʠʠ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ, 

 ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ, bio890@mail.ru 

Éʆʜʞʘʛʠ ɼ., ʍʘʟʘʨʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ, javid_804@yahoo.com 

 

Abstract. In this study, evaluated some morphological traits and genotypes by multivariate 

statistical methods in some oak species (Q. castaneifolia C. A. Mey, Q. pedunculiflora C. Koch., 

Q. iberica Stev., Q. macranthera Fisch. & C. A. Mey ex Hohen, Q. ilex L.). 910 leaves were 

sampled from 91 trees, 8 population across Azerbaijan, and 6 morphological traits were assessed. 

The indicator traits were analyzed using multidimensional statistical analysis for each species. As 

a result of the component analysis, the three-pointer element (PRIN1, PRIN2, PRIN3) explained 

86.97% of the variance among genotypes. These results provide identification of valuable species 

and patterns in the future selection and application of other genetic programs on the improvement of 

oaks in Caucuses. 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʥʝʢʦʪʦʨʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠ ʛʝʥʦʪʠʧʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʥʦʛʦʤʝʨʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʫ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʜʫʙʘ 

(Q. castaneifolia C. A. Mey, Q. pedunculiflora C. Koch., Q. iberica Stev., Q. macranthera Fisch. & 

C. A. Mey ex Hohen, Q. ilex L.). ɹʳʣʦ ʦʪʦʙʨʘʥʦ 910 ʣʠʩʪʴʝʚ ʩ 91 ʜʝʨʝʚʴʝʚ, ʦʙʩʣʝʜʦʚʘʥʦ 

8 ʧʦʧʫʣʷʮʠʡ ʠʟ ɸʟʝʨʙʘʡʜʞʘʥʘ ʠ ʦʮʝʥʝʥʳ 6 ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ. ʀʥʜʠʢʘʪʦʨʥʳʝ 

ʧʨʠʟʥʘʢʠ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ ʤʥʦʛʦʤʝʨʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ 

ʢʘʞʜʦʛʦ ʚʠʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʪʨʠ ʵʣʝʤʝʥʪʘ-ʫʢʘʟʘʪʝʣʷ (PRIN1, PRIN2, 

PRIN3) ʦʭʚʘʪʠʣʠ 86,97% ʜʠʩʧʝʨʩʠʠ ʤʝʞʜʫ ʛʝʥʦʪʠʧʘʤʠ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʮʝʥʥʳʝ ʚʠʜʳ ʠ ʦʙʨʘʟʮʳ ʜʣʷ ʙʫʜʫʱʝʛʦ ʦʪʙʦʨʘ ʠ ʧʨʠʤʝʥʝʥʠʷ ʜʨʫʛʠʭ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʧʦ ʫʣʫʯʰʝʥʠʶ ʜʫʙʘ ʥʘ ʂʘʚʢʘʟʝ. 

 

Keywords: Quercus, leaf morphology, population, variability, ANOVA, PCA. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Quercus, ʤʦʨʬʦʣʦʛʠʷ ʣʠʩʪʴʝʚ, ʧʦʧʫʣʷʮʠʷ, ʠʟʤʝʥʯʠʚʦʩʪʴ, ANOVA, 

PCA. 
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Introduction 

The genus Quercus L. (Fagaceae) is a diversified group of temperate trees with about 

500 species distributed worldwide [1]. Quercus is one of the most important woody genera of 

the Northern hemisphere and considered as one of the main forest tree species in Azerbaijan [2]. 

The oak has a special symbolic, ecological and economical value in Azerbaijan.  

Forest trees, like oaks, rely on high levels of genetic variation to adapt to varying 

environmental conditions. Thus, genetic variation and its distribution are important for the long-

term survival and adaptability of oak populations [3ï4]. Plant taxonomists believe that the leaves of 

some oak species under environmental change and habitat factors such as elevation change or 

altitudinal gradients show different morphological forms; therefore, several dichotomous keys 

based on morphological characteristics have been developed to describe species and sections within 

Quercus [1, 5]. 

Differences in phenotypic and physiological responses are associated with the geographical 

locations of populations at local or regional scales. Leaves are organs that are exposed to different 

environmental factors, and it is reasonable to expect that their morphology and structure represent 

the responses of the plants to local conditions, such as water availability or light intensity, as well as 

intra- and interspecific interactions [6ï8]. 

The study of leaf morphology from the aspect of genetic differentiation provides useful 

information on population and intrapopulation variability and can be the basis for the determination 

of species and lower categories as well as intraspecific or interspecific hybrids. The similarity 

between individuals of the same or different populations or between distant and separate 

populations can point to their historical connections and common descent. Morphological 

determination is a good basis for further studies of this kind, and it is often combined with 

chemotaxonomic, cytological and molecular analyses [4, 9ï10]. 

Using the geometric morphometric approach, shape variability is studied as a geometric 

property of leaves without any effect of size, and thus, morphometrics provides a powerful tool for 

exploring shape differences among taxa and for investigating intraspecific variability due to 

genotypic differences and phenotypic plasticity. In fact, new morphometrics are useful for quickly 

generating and managing large amounts of phenotypic data representing many aspects of the 

phenotype [11ï12]. The protocol for studying leaf morphology in oaks [13] revealed significant 

differences within and between individuals, populations and species  in particular, when a mean leaf 

shape for each tree was analyzed, the differences between populations and between species were 

highly significant. In fact, the use of PCA represents a useful procedure for extracting new, 

uncorrelated variables for describing the variation in discrete shape traits. The shape variation can 

be visualized and described along the scores of each PC, and its heritability can be tested by 

univariate statistical analyses (i.e. ANOVA), while multi-variate statistical analyses such as 

MANOVA / CVA detect cumulative effects of the shape traits in species differentiation [14]. 

The previous researches on leaf morphology of Azerbaijan oaks were generally conducted by 

traditional methods [15ï19]. In this research, for the first time, the macromorphological properties 

of oak leaves were measured using modern methods and equipment, and the results were analyzed 

by statistical analysis. It is a part of a larger study on the ecological, morphological, and molecular 

characterization of these five species in Azerbaijan. The main goals of the study are:  

1) To collect comparative morphological data of some species of the Quercus genus in 

the country. 

2) Assessment of characters and genotypes using multivariate statistical methods.  
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3) Identification of valuable species and patterns in the future selection and application of 

other genetic programs.  

4) Identify descriptor traits for each studying species. 
 

Materials and methods  

Study populations. Study species were Q. castaneifolia C. A. Mey., Q. pedunculiflora 

C. Koch., Q. iberica Stev., Q. macranthera Fisch. & C. A. Mey. ex Hohen. Plants were collected in 

diverse forest types between ī28 and 2200 m in elevation in Azerbaijan. The geography and 

ecology of these areas are given in Table 1. 91 tree specimens (Q. castaneifolia C. A. Mey., 

Q. pedunculiflora C. Koch., Q. iberica Stev., Q. macranthera Fisch.  & C. A. Mey. ex Hohen, 

Q. ilex L.) were chosen [6] from 8 inhabitants of Quercus trees around Azerbaijan (Table 1) in 2017. 

Chestnut-leaved oak (Q. castaneifolia) leaf samples were collected from Hirkan National Park 

(HNP) ð Astara, Lankaran plain (LP) and Mardakan arboretum (MA) (56ï63). Georgian oak 

(Q. iberica Stev.) (11ï20) leaf samples were collected from Ismailli. The study areas of pedunculate 

oak (Q. pedunculiflora) were Baku (Botanical garden) (87ï91), Absheron (Mardakan arboretum) 

and Ganja. Caucasian oak (Q. macranthera) leaf samples belong to Goygol National Park. And 

finally, holm oak (Q. ilex l.) leaf samples were gathered from Baku (Botanical garden and Officersô 

Park and Absheron (Mardakan arboretum). The  same sampling design and methods were applied 

for each population. 10 mature trees of small area (0.5ï1.0 ha) of homogeneous open oak forest 

were selected. 8ï10 m tall trees were chosen and four outermost branches (light subsample) and 

four innermost branches (shade subsample) of each tree crowns were randomly selected. To avoid 

seasonal and positional variations, samples were collected from different branches at approximately 

the same height and location, where leaf growth had stopped. Branches were collected from the four 

cardinal compass directions. The leavesô ages were practically the same, although there is a small 

variation in budburst among trees and within trees. In experimental design, only branch position 

considered [20ï21]. The most important factor within-plant variation is inner vs outer position of 

branch regardless of compass direction or height. 
 

Table 1.  

GEOGRAPHIC LOCATION AND CLIMATE CONDITIONS OF THE SAMPLED OAK POPULATIONS 

[1, 22] 

Pa ð annual precipitation (millimeters); T ð mean annual temperature, ÁC). 

Locality Geographic 

coordinates 

Altitude, 

m 

Pa, mm T, ÁC 

Baku 40Á23ᾳN 

49Á51ᾳE 

ī28 990ï1200 14.2 

Absheron 40Á33ᾳN 

49Á30ᾳE 

8 180ï300 14ï15 

Ismaill i 40Á35ᾳN 

47Á45ᾳE 

500ï800 500ï1000 14.0ï14.5 

Gabala 41Á25ᾳN 

47Á23ᾳE 

900 800ï850 10ï12 

Ganja 40Á40ᾳN 

46Á21ᾳE 

400ï450 200ï300 13.1 

Goygol 40Á37ᾳN 

46Á34ᾳE 

1000ï2200 500ï900 13.5 

Lankaran 

plain 

39Á24ᾳN 

48Á58ᾳE 

ī28ï200 1280 14.1 

Hirkan National Park 38Á47ᾳN 

48Á69ᾳE 

534 1200ï1750 11ï13 
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Morphometric analysis. The morphological study of the oak leaf included 10 leaf samples per 

tree, on 91 trees in 7 populations, which makes a total of 910 leaves (10 trees per population) [6, 13, 

23]. Generally, 6 morphometric parameters were analyzed. The morphological characters utilized in 

this study: 

LA (cm2) ð leaf area. 

LL (cm) ð leaf length. 

LW (cm) ð leaf width. 

LP (cm) ð leaf perimeter. 

R ð Ratio (R=LL/LW). 

F ð Leaf shape Factor.  

 

Morphological traits were measured by CI-202 LESER AREA METER (USA) on ten leaves 

stripped of the petiole for each subsample. For each character, mean values of each population were 

calculated. 

Statistical analysis. Two statistical tests namely KMO (KaiserïMeyerïOlkin) and Bartlett 

were used for correctly performance of PCA. The most important data on population and individual 

variability were described by results of descriptive statistics. Species was treated, as a fixed 

variable; trees were considered as a random factor nested within species because trees were 

representative of each population. Statistical significance of different sources of variation, with 

the population as a fixed and the trees as a random factor, was determined by using the analysis of 

variance (ANOVA, SPSS 16, PAST and MSTATC). This analysis used only the characteristics that 

showed statistical significance as determined by the results of ANOVA. 

 

Results and discussion 

It is becoming increasingly clear that not only trait means, and genetic structure can vary 

within a species, but also phenotypic plasticity in those traits. Moreover, the mean value and 

the plasticity of a trait may interact [24]. From the perspective of assessing the contribution of 

plasticity to persistence and distributional shifts under climate change, it is the adaptive component 

that is of interest, i.e., plasticity that allows a genotype to maintain high fitness across 

environmental gradients [22, 25]. There is ample evidence, though, that populations within 

a species experiencing different environmental conditions often differ in phenotypic characters and 

genetic structure [26]. 

In this study, the relative importance of 6 morphological traits of leaves for each genotype 

were analyzed. It was demonstrated that environmental factors are associated with morphological 

variation in different oak species that occurs in different types of forests. It has been documented 

that the leaf morphological variability of species along elevational gradients is related to 

environmental factors [19]. 

The principal component method was used to investigate the importance of various traits in 

genotypes. Two statistical tests ð KMO and Bartlett tests are used for the correct performance of 

principal component analysis statistically (Table 2). According to the results of these two tests, 

the KMO test value (0.58) and the statistical significance of the Bartlett test indicate that the 

ñprincipal componentò analysis was correctly implemented. As a result of the component analysis, 

three pointer elements explained 86.97% of the variance among genotypes (Table 3.). In the studied 

oak populations, each element effectively explained the interpopulation variations up to three-

pointer elements (Figure). However, this variation began to decline sharply after three pointer 
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elements. As a result, all analyses were performed on the basis of three selected pointer elements 

(PRIN1, PRIN2, and PRIN3). Table 3 shows the values of the pointer elements obtained based on 

the morphological characters. Table 4 reflects the values of indicator elements based on genotypes. 

It is possible to select effective genotypes based on one or more traits through the values of these 

elements. The results provided a clear description of the typical leaf shape of each species, and 

the differences between the species were evident when the mean contours were visualized and 

compared. 

 

Table 2.  

RESULTS OF KMO AND BARTLETT TESTS 
 

0.58 Kaiser-Meyer-Olkin (Measure of sampling adequacy) 

265.27 

15 

0.000 

Bartlettôs experiment                  Xi square 

The degree of exemption 

Significance 

 

Table 3.  

RESULTS OF THE ANALYSIS OF COMPONENTS FOR EACH STUDIED TRAITS 
 

PRIN3 PRIN2 PRIN1 Morphological characters 

0.27 0.60 0.13 Leaf area 

0.54 ī0.05 0.29 Leaf length 

0.35 0.50 ī0.01 Leaf width 

0.57 ī0.201 0.09 Perimeter 

ī0.27 ī0.01 0.94 Ratio 

ī0.33 0.58 ī0.06 Factor 

15.19 32.49 39.29 Variation percentage 

86.97 71.78 39.29 Total variation 

 

 
components 

 

Figure. Scree plot based on analysis of components. 

 

PRIN1 is significant because it explains 39.29% of the total variations (Table 3). R and LL 

were evaluated at maximum value in the current PRIN. Selection of valuable genotypes on the basis 

of the first indicator elements (it is clear that genotypes 11, 12, 20, 61, 67, 68, 72, 75, 78, 79, 80, 81, 

82, 84, 85, 86 and 87 are highly valued for PC1 (Table 4.) will bring about the development of traits 

such as R (LL/LW) and LL in these genotypes. The second indicator element (PRIN2) was 
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explained 32.49% of the total variation (Table 4). Significant traits in this PRIN were LA, LW, and 

F. The most valuable genotypes for the second indicator element (PRIN2) were genotypes 12, 42, 

44, 45, 47, 49, 61, 70, and 73. The third indicator element (PRIN3) contains 15.9% of the total 

variation. LL, LW, and P traits were the most important traits in these PRIN. The most valuable are 

genotypes 39 and 52 in the current PRIN. This creates ample opportunities for the use of current 

materials as appropriate parental forms in future breeding and other genetic programs. 

We found that leaf length and ratio are the most discriminating leaf descriptor between 

Q. macranthera, Q. iberica and Q. pedunculiflora. Leaf area, leaf width and factor are significative 

morphological traits for Q. castaneifolia. Leaves of holm oak are smaller than other studied species. 

Ratio (leaf length / leaf width) may be descriptor for holm oaks (Q. ilex). 

Multivariate analysis of variance provides an important tool for visualizing the morphological 

traits that characterize this species complex and play a notable role in the identification and 

systematics of this plant species. These results provide identification of valuable species and 

patterns in the future selection and application of other genetic programs on the improvement of 

oaks in Caucuses.  

 

Table 4.  

VALUES OF INDICATOR ELEMENTS IN ACCORDANCE WITH STUDIED GENOTYPES 

 

Genotypes PC 1 PC 2 PC 3 Genotypes PC 1 PC 2 PC 3 

1 0.01 ī1.59 ī0.17 49 ī1.73 2.65 ī0.64 

2 0.02 ī1.52 0.10 50 ī1.11 0.64 ī0.28 

3 0.03 ī0.46 ī0.10 51 ī2.46 0.21 ī0.60 

4 ī0.28 ī1.49 0.01 52 ī4.45 1.17 5.32 

5 ī0.06 ī1.52 0.07 53 ī1.17 0.44 ī0.36 

6 1.26 ī0.85 0.39 54 ī0.98 1.36 ī0.37 

7 0.52 ī1.17 0.17 55 ī1.46 1.62 ī0.45 

8 0.15 ī1.60 0.16 56 0.31 0.62 ī0.17 

9 0.52 ī1.09 0.04 57 ī0.74 ī0.18 ī0.39 

10 ī0.39 ī1.72 ī0.06 58 ī0.68 ī0.49 ī0.45 

11 1.40 ī0.33 0.60 59 0.73 1.13 ī0.07 

12 2.11 1.83 0.46 60 ī0.59 ī0.61 ī0.21 

13 1.40 0.46 0.37 61 1.47 1.65 0.31 

14 ī0.67 0.25 ī0.21 62 0.01 0.74 ī0.18 

15 0.96 0.27 0.17 63 ī0.81 ī0.01 ī0.37 

16 0.15 ī0.41 ī0.10 64 ī0.41 ī0.51 ī0.31 

17 0.04 ī0.40 0.15 65 ī0.16 ī0.26 ī0.54 

18 0.27 0.32 ī0.02 66 0.33 ī0.22 ī0.46 

19 0.34 ī1.14 0.20 67 2.44 1.38 0.48 

20 1.52 0.50 0.30 68 1.85 0.10 0.39 

21 ī1.28 ī2.59 ī0.14 69 0.57 ī0.11 ī0.03 

22 ī1.18 ī1.32 ī0.58 70 ī0.73 2.18 ī0.58 

23 ī1.05 ī1.86 ī0.28 71 0.81 0.471 ī0.25 

24 0.25 ī3.25 0.18 72 2.44 1.38 0.48 

25 0.48 ī1.72 ī0.15 73 1.10 2.37 ī0.26 

26 0.31 ī2.06 ī0.14 74 ī0.23 0.66 ī0.66 

27 0.10 ī2.44 ī0.03 75 1.93 1.34 0.10 
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Genotypes PC 1 PC 2 PC 3 Genotypes PC 1 PC 2 PC 3 

28 0.36 ī2.024 0.04 76 ī1.23 1.32 ī1.16 

29 0.17 ī2.05 ī0.04 77 1.08 0.24 0.30 

30 0.41 ī1.48 ī0.07 78 1.63 0.84 0.39 

31 0.35 ī1.22 ī0.12 79 1.71 0.74 0.34 

32 0.15 ī2.02 ī0.09 80 2.38 0.48 0.61 

33 ī0.23 ī2.70 ī0.09 81 1.62 1.08 0.27 

34 0.58 ī1.50 0.09 82 2.81 1.48 0.56 

35 ī0.31 ī2.33 ī0.15 83 0.26 ī0.92 0.04 

36 ī1.85 ī0.59 ī0.19 84 1.64 ī0.37 0.38 

37 ī2.32 1.27 ī0.74 85 1.99 ī0.04 0.36 

38 ī2.32 ī0.06 ī0.64 86 3.32 2.96 0.62 

39 ī4.02 0.72 5.88 87 2.04 2.67 ī0.28 

40 ī2.00 0.02 ī0.71 88 1.36 0.18 ī0.06 

41 ī3.42 0.93 ī1.46 89 0.67 0.11 ī0.26 

42 ī4.12 1.97 ī1.46 90 0.85 0.66 ī0.16 

43 ī2.97 0.59 ī1.28 91 0.11 ī0.62 ī0.31 

44 ī1.87 2.50 ī1.10     

45 ī2.39 2.48 ī1.02     

46 0.33 ī0.11 0.33     

47 ī0.29 2.07 ī0.03     

48 0.33 ī0.11 0.33     

1ï10 Q. ilex (Absheron), 11ï20 Q. iberica (Ismayilli), 21ï25 Q. ilex (Baku 1), 26ï35 Q. ilex (Baku 2), 

36ï45 Q. castaneifolia (Hirkan ), 46ï55 Q. castaneifolia (Lankaran), 56ï63 Q. castaneifolia (Absheron), 

64ï66 Q. pedunculiflora (Absheron), 67ï76 Q. pedunculiflora (Ganja), 77ï86 Q. macranthera (Goygol), 

87ï91 Q. pedunculiflora (Baku). 
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ɸʥʥʦʪʘʮʠʷ. ɺʦʜʥʳʝ ʠ ʧʨʠʙʨʝʞʥʦïʚʦʜʥʳʝ ʨʘʩʪʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʇʦʵʪʦʤʫ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ 

ʚʦʧʨʦʩʘʤ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʩʚʦʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʦʝʤʦʚ ʩʪʨʘʥʳ. ɺʤʝʩʪʝ ʩ 

ʬʠʪʦʧʣʘʥʢʪʦʥʦʤ ʜʘʥʥʘʷ ʛʨʫʧʧʘ ʨʘʩʪʝʥʠʡ ʫʯʘʩʪʚʫʝʪ ʚ ʪʨʦʬʠʯʝʩʢʦʤ ʮʠʢʣʝ ʙʠʦʮʝʥʦʟʘ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʦʜʫʢʮʠʝʡ ʨʘʟʥʳʝ ʵʪʘʧʳ ʟʚʝʥʴʝʚ ʧʠʱʝʚʦʡ ʮʝʧʠ. ʅʘʧʨʠʤʝʨ, 

ʨʘʩʪʝʥʠʷ ʚʦʜʦʝʤʦʚ ʩʣʫʞʘʪ ʧʠʱʝʡ ʜʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟʥʳʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʛʨʫʧʧ 

ʞʠʚʦʪʥʳʭ, ʤʦʣʣʶʩʢʦʚ, ʨʘʢʦʦʙʨʘʟʥʳʭ, ʥʘʩʝʢʦʤʳʭ, ʨʳʙ, ʧʪʠʮ ʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʇʨʠ 

ʫʤʝʨʝʥʥʦʤ ʟʘʨʘʩʪʘʥʠʠ ʚʦʜʦʝʤʦʚ ʬʦʨʤʠʨʫʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʬʠʪʦʬʠʣʴʥʦʡ ʬʘʫʥʳ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ. ʌʣʦʨʘ ʚʳʩʰʠʭ ʚʦʜʥʳʭ ʠ ʧʨʠʙʨʝʞʥʳʭ ʨʘʩʪʝʥʠʡ 

ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʧʦʣʥʦʩʪʴʶ ʥʝ ʠʟʫʯʝʥʘ. ʅʝ ʠʩʩʣʝʜʦʚʘʣʩʷ 

ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ, ʥʝ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʠ ʬʣʦʨʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ʂʨʦʤʝ ʪʦʛʦ, 

ʦʯʝʥʴ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʜʝʪʘʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʥʘʨʦʜʥʦʤ 

ʭʦʟʷʡʩʪʚʝ, ʩʚʝʜʝʥʠʷ ʦ ʧʦʣʝʟʥʳʭ ʠ ʨʝʜʢʠʭ ʚʠʜʘʭ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺ 

ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʚʦʜʥʳʭ ʠ ʧʨʠʙʨʝʞʥʳʭ ʨʘʩʪʝʥʠʡ 

ʚʦʜʦʝʤʦʚ ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʚʦʜʦʝʤʘʭ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʠʟʨʘʩʪʘʶʪ 72 ʚʠʜʘ ʚʦʜʥʳʭ ʠ ʧʨʠʙʨʝʞʥʳʭ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʦʪʥʦʩʷʪʩʷ ʢ 51 ʨʦʜʫ, 34 ʩʝʤʝʡʩʪʚʘʤ ʠ 5 ʢʣʘʩʩʘʤ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚ Potamogetonaceae, 

Poaceae, Cyperaceae ʠ Polygonaceae ʩʦʩʪʘʚʣʷʶʪ 43% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʪʝʥʠʡ ʵʪʦʡ 

ʛʨʫʧʧʳ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʚ ʠʩʩʣʝʜʦʚʘʥʥʦʤ ʨʝʛʠʦʥʝ. ʇʦ ʞʠʟʥʝʥʥʳʤ ʬʦʨʤʘʤ ʦʢʦʣʦ 12,5% 

(9 ʚʠʜʦʚ) ʷʚʣʷʶʪʩʷ ʦʜʥʦʣʝʪʥʠʢʘʤʠ, ʘ 77,8% (56 ʚʠʜʦʚ) ð ʤʥʦʛʦʣʝʪʥʠʢʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʦʜʦʝʤʘʭ ʧʨʦʠʟʨʘʩʪʘʝʪ 7 ʚʠʜʦʚ ʚʦʜʥʳʭ ʤʭʦʚ.  

 

Abstract. Aquatic and coastal aquatic plants are one of the most important components of 

aquatic ecosystems. Therefore, at present, much attention is paid to the issues of rational use and 

development of the country's inland water bodies. Together with phytoplankton, this group of plants 

participates in the trophic cycle of biocenosis, providing various stages of the links of the food 

chain with appropriate products. For example, the plants of reservoirs serve as food for 

representatives of different taxonomic groups of animals, mollusks, crustaceans, insects, fish, birds 

and mammals. With moderate overgrowing of water bodies, favorable conditions are formed for 
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the development of the phytophilous fauna of invertebrates. The flora of higher aquatic and coastal 

plants of the Samarkand region has not yet been fully studied. The species composition was not 

studied, taxonomic and floristic analysis was not carried out. In addition, it is very rare to find 

detailed information about the use of aquatic plants in the national economy, information about 

useful species and rare species common in this territory. The article presents the results of research 

on the study of aquatic and coastal plants of reservoirs of the Samarkand region. It was revealed that 

72 species of aquatic and coastal plants, which belong to 51 genera, 34 families and 5 classes, grow 

in reservoirs of various types on the territory of the Samarkand region. Representatives of 

the families Potamogetonaceae, Poaceae, Cyperaceae and Polygonaceae make up 43% of the total 

number of plants of this group growing in the studied region. In terms of life forms, about 12.5% 

(9 species) are annuals, and 77.8% (56 species) are perennials. It was found that 7 species of aquatic 

mosses grow in the studied water bodies. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʳʩʰʠʝ ʚʦʜʥʳʝ ʠ ʧʨʠʙʨʝʞʥʳʝ ʨʘʩʪʝʥʠʷ, ʢʨʠʧʪʦʬʠʪʳ, ʛʝʣʦʬʠʪʳ, 

ʛʠʜʨʦʬʠʪʳ, ʤʥʦʛʦʣʝʪʥʠʝ ʨʘʩʪʝʥʠʷ, ʢʦʨʥʝʚʠʱʥʳʝ ʨʘʩʪʝʥʠʷ, ʛʠʜʨʦʭʦʨʳ. 

 

Keywords: higher aquatic and coastal plants, cryptophytes, helophytes, hydrophytes, perennial 

plants, rhizome plants, hydrochores. 

 

ɺʚʝʜʝʥʠʝ 

ʀʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʦʜʥʳʭ ʙʘʩʩʝʡʥʦʚ ʪʨʝʙʫʝʪ ʦʪʜʝʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʩʨʝʜʦʡ ʦʙʠʪʘʥʠʷ ʜʣʷ ʦʨʛʘʥʠʟʤʦʚ ʚʦʜʥʳʭ 

ʙʘʩʩʝʡʥʦʚ, ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʢʠʩʣʦʨʦʜʘ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʠʤʝʶʪ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠ ʧʨʦʪʝʢʘʥʠʠ ʤʥʦʛʠʭ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʚʦʜʥʦʡ ʠ ʧʨʠʙʨʝʞʥʦʡ ʩʨʝʜʝ 

ʵʢʦʩʠʩʪʝʤʳ. ɹʦʣʴʰʠʥʩʪʚʦ ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʷʚʣʷʶʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ 

ʵʚʪʨʦʬʠʢʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʚʦʜʥʳʭ ʙʘʩʩʝʡʥʘʭ [1]. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʜʦ ʥʘʩʪʦʷʱʝʛʦ 

ʚʨʝʤʝʥʠ ʚʦʜʥʳʝ ʨʘʩʪʝʥʠʷ ʦʩʪʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤʠ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʠʟʫʯʠʪʴ ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ, ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʳʩʰʠʭ ʚʦʜʥʳʭ 

ʨʘʩʪʝʥʠʡ ʚʦʜʥʳʭ ʙʘʩʩʝʡʥʦʚ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ [2]. 

ɺ ʨʘʙʦʪʝ ʕ. ʉ. ʉʫʣʘʡʤʘʥʦʚʘ ʠ ʌ. ʍ. ɾʫʤʘʝʚʘ [3] ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤ 

ʩʦʩʪʘʚʝ ʠ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤʘʭ ʚʳʩʰʠʭ ʚʦʜʥʳʭ ʠ ʧʨʠʙʨʝʞʥʳʭ ʨʘʩʪʝʥʠʡ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ 

ʦʪʜʝʣʴʥʳʭ ʢʘʥʘʣʘʭ, ʜʨʝʥʘʞʥʳʭ ʚʦʜʘʭ ʠ ʚʦʜʦʝʤʘʭ ʊʘʡʣʷʢʩʢʦʛʦ ʠ ʉʘʤʘʨʢʘʥʜʩʢʦʛʦ ʨʘʡʦʥʦʚ 

ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦ ʩʚʝʜʝʥʠʷʤ ʘʚʪʦʨʦʚ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʵʪʠʭ ʨʘʡʦʥʦʚ ʚʩʪʨʝʯʘʶʪʩʷ 

54 ʚʠʜʘ ʨʘʩʪʝʥʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 19 ʩʝʤʝʡʩʪʚʘʤ ʠ 24 ʨʦʜʘʤ, ʠ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʠʟ ʥʠʭ 41 ʚʠʜ ð 

ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ, 13 ʚʠʜʦʚ ð ʦʜʥʦʣʝʪʥʠʝ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʠʤʝʶʪ ʩʪʝʨʞʥʝʚʳʝ ʢʦʨʥʠ.  

ʇʦ ʜʘʥʥʳʤ ʍ. ɾʘʣʦʚʘ [4], ʩʦʩʪʘʚ ʥʘʩʪʦʷʱʠʭ ʛʠʜʨʦʬʠʪʦʚ ʚʦ ʬʣʦʨʝ ʤʭʦʚ ʩʨʝʜʥʝʛʦ 

ʪʝʯʝʥʠʷ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɿʝʨʘʚʰʘʥ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʙʝʜʝʥ ʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ, ʠ ʧʦ ʨʘʟʥʦʦʙʨʘʟʠʶ 

ʚʠʜʦʚ. ʌʣʦʨʘ ʤʭʦʚ ʚʦʜʦʝʤʦʚ ʠ ʧʨʠʨʫʯʴʝʚʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʩʦʜʝʨʞʠʪ 7 ʚʠʜʦʚ, ʯʪʦ 

ʩʦʩʪʘʚʣʷʝʪ 8,9% ʙʨʠʦʬʣʦʨʳ ʙʘʩʩʝʡʥʘ. 

ʆʩʥʦʚʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʬʦʨʤʘʮʠʠ ʛʠʜʨʦʬʠʣʴʥʦʡ ʬʣʦʨʳ ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ʠʟʫʯʝʥ rʁ. ʐ. ʊʘʰʧʫʣʘʪʦʚʳʤ ʠ ʜʨ. [5]. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʦʧʨʝʜʝʣʠʣʠ ʦʢʦʣʦ 20 ʬʦʨʤʘʮʠʡ ʚ 

ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ. ʀʟ ʥʠʭ 5 ʬʦʨʤʘʮʠʡ ʦʧʨʝʜʝʣʝʥʦ ʚʧʝʨʚʳʝ. ʁ. ʐ. ʊʘʰʧʫʣʘʪʦʚ ʠʟʫʯʘʣ 

ʘʥʘʪʦʤʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ Acorus calamus L., ʢʦʪʦʨʳʡ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʉʘʤʘʨʢʘʥʜʩʢʦʡ 

ʦʙʣʘʩʪʠ [6]. 

ɸʥʘʣʠʟ ʵʪʠʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʬʣʦʨʘ ʚʳʩʰʠʭ ʚʦʜʥʳʭ ʠ ʧʨʠʙʨʝʞʥʳʭ ʨʘʩʪʝʥʠʡ 

ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʣʥʦʩʪʴʶ ʥʝ ʠʥʚʝʥʪʘʨʠʟʦʚʘʥʘ, ʘ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʝ ʠ 
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ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʣʦʨʳ ʥʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ. ʂʨʦʤʝ ʪʦʛʦ, ʭʦʟʷʡʩʪʚʝʥʥʦ-

ʮʝʥʥʳʝ ʚʠʜʳ ʦʪʜʝʣʴʥʦ ʥʝ ʠʩʩʣʝʜʦʚʘʥʳ. ʀʟʫʯʝʥʠʝ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ ʨʘʩʪʝʥʠʡ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʨʘʟʥʳʭ ʪʠʧʘʭ ʚʦʜ ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʘʨʝʘʣʦʚ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʣʝʟʥʳʭ ʠ ʨʝʜʢʠʭ ʚʠʜʦʚ, ʨʘʟʨʘʙʦʪʢʘ ʤʝʨ ʠʭ ʦʭʨʘʥʳ, ʦʪʜʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ 

ʢʦʨʤʦʚʳʭ ʚʠʜʦʚ ʜʣʷ ʦʙʲʝʢʪʦʚ ʨʳʙʦ- ʠ ʟʚʝʨʦʚʦʜʩʪʚʘ ʷʚʣʷʶʪʩʷ ʟʘʜʘʯʘʤʠ ʥʘʩʪʦʷʱʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺʧʝʨʚʳʝ ʧʨʠʚʦʜʠʪʩʷ ʧʦʣʥʳʡ ʩʧʠʩʦʢ ʚʳʩʰʠʭ ʚʦʜʥʳʭ ʠ ʧʨʠʙʨʝʞʥʳʭ ʨʘʩʪʝʥʠʡ ʨʘʟʥʳʭ 

ʚʦʜʦʝʤʦʚ ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʘʝʪʩʷ ʠʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʠ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. 

ʇʨʠʚʦʜʠʪʩ̫ ʘʥʘʣʠʟ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠ ̫ʧʦ ʨʘʡʦʥʘʤ ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʘʥʘʣʠʟ ʧʦ 

ʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʟʥʘʯʝʥʠ.ʁ ɺʧʝʨʚʳʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʪʘʢʠʭ ʨʝʜʢʠʭ ʠ 

ʧʦʣʝʟʥʳʭ ʨʘʩʪʝʥʠʡ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ, ʢʘʢ ʘʠʨ ʙʦʣʦʪʥʳʡ, ʚʠʜ rʨʦʜʘ ʯʘʩʪʫʭʘ, ʩʪʨʝʣʦʣʠʩʪ ʠ 

ʩʫʩʘʢ ʟʦʥʪʠʯʥʡr, ʢʦʪʦʨʳʝ ʧʦʯʪʠ ʠʩʯʝʟʣʠ ʠʟ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʙʣʘʩʪʠ (ʈʠʩʫʥʦʢ).  

 

 
ʈʠʩʫʥʦʢ. ʄʝʩʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʩʙʦʨʘ ʛʝʨʙʘʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʤʘʨʢʘʥʜʩʢʦʡ 

ʦʙʣʘʩʪʠ (ʦʙʦʟʥʘʯʝʥʦ ʪʨʝʫʛʦʣʴʥʠʢʦʤ). 

 

ʉʘʤʘʨʢʘʥʜʩʢʘʷ ʦʙʣʘʩʪʴ  ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʜʦʣʠʥʳ ʨʝʢʠ ɿʝʨʘʚʰʘʥ, ʟʘʥʠʤʘʝʪ 

ʪʝʨʨʠʪʦʨʠʶ 16,77 ʪʳʩ ʢʤ2, ʵʪʦ 3,8% ʦʪ ʦʙʱʝʡ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ. ʂʣʠʤʘʪ 

ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ. ɻʦʨʦʜ ʉʘʤʘʨʢʘʥʜ ʨʘʩʧʦʣʦʞʝʥ ʚ ʜʦʣʠʥʝ ʨʝʢʠ 

ɿʝʨʘʚʰʘʥ, ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ, ʥʘ ʦʙʰʠʨʥʦʡ, ʩʣʘʙʦʚʩʭʦʣʤʣʝʥʥʦʡ ʧʨʝʜʛʦʨʥʦʡ 

ʨʘʚʥʠʥʝ, ʠʤʝʶʱʝʡ ʫʢʣʦʥ ʩ ʶʛʦ-ʚʦʩʪʦʢʘ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜ ʠ ʧʨʦʨʝʟʘʥʥʦʡ ʤʥʦʞʝʩʪʚʦʤ ʢʘʥʘʣʦʚ 

ʠ ʘʨʳʢʦʚ ð ɼʘʨʛʦʤ, ʆʙʠ-ʈʘʭʤʘʪ, ʏʘʰʤʘ, ʉʠʘʙ ʠ ʜʨ. ʆʪʤʝʪʢʠ ʘʙʩʦʣʶʪʥʳʭ ʚʳʩʦʪ ʚʥʫʪʨʠ 

ʛʦʨʦʜʘ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 743 ʤ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʜʦ 660ï650 ʤ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʠ 
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ʩʝʚʝʨʥʦʡ ʯʘʩʪʷʭ. ʇʦʯʚʳ ʚ ʨʘʡʦʥʝ ʛʦʨʦʜʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʚʝʪʣʳʝ ʩʝʨʦʟʝʤʳ, ʧʦ ʙʝʨʝʛʘʤ ʨʝʢ 

ʠ ʚʦʜʦʝʤʦʚ ʣʫʛʦʚʳʝ ʠʣʠ ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ. 

ʀʟʫʯʝʥʠʝ ʬʣʦʨʳ ʚʦʜʦʝʤʦʚ ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʚʦʜʠʣʦʩʴ ʤʘʨʰʨʫʪʥʳʤ ʤʝʪʦʜʦʤ 

[7] ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʝʪʘʣʴʥʳʤ ʦʙʩʣʝʜʦʚʘʥʠʝʤ ʬʣʦʨʳ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ 

ʧʦʩʝʱʘʣʠʩʴ ʥʝʦʜʥʦʢʨʘʪʥʦ ʚ ʨʘʟʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ. ʉʙʦʨ ʠ ʠʟʫʯʝʥʠʝ ʛʝʨʙʘʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʚʳʩʠhʭ ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʚ ʧʨʝʜʝʣʘʭ ʨʘʟʣʠʯʥʳʭ ʚʦʜʥʳʭ ʩʠʩʪʝʤ (ʢʘʥʘʣʦʚ, ʜʨʝʥʘʞʥʳʭ 

ʩʝʪʝʡ, ʧʨʫʜʦʚ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʨʳʙ,r ʩʘʝʚ, ʚʦʜʦʭʨʘʥʠʣʠʱ, ʨʫʩʝʣ ʨʝʢ ʠ ʜʨ.) ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ 

ʤʝʪʦʜʘʤ ɺ. ʄ. ʂʘʪʘʥʩʢʦʡ [8] ʠ ʃ. ʀ. ʃʠʩʠʮʠʥʦʡ [9]. ʈʘʩʪʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʨʘʩʪʘʣʠ ʚ ʚʦʜʝ 

ʠʣʠ ʥʘ ʜʥʝ ʚʦʜʥʦʛʦ ʙʘʩʩʝʡʥʘ ʦʪʙʠʨʘʣʠʩʴ ʚʨʫʯʥʫʶ, ʘ ʨʘʩʪʝʥʠʷ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʚ ʛʣʫʙʠʥʘʭ 

ʚʦʜ ʦʪʙʠʨʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʢʨʶʯʢʦʚ ʨʘʟʥʦʡ ʜʣʠʥʳ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ [10ï14]. ʉʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʮʚʝʪʢʦʚʳʭ 

ʨʘʩʪʝʥʠʡ ʧʨʠʚʝʜʝʥʘ ʥʘ ʦʩʥʦʚʝ APG IV [15]. ʃʘʪʠʥʩʢʠʝ ʥʘʟʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʠ ʬʘʤʠʣʠʠ ʘʚʪʦʨʦʚ 

ʪʘʢʩʦʥʦʚ ʫʪʦʯʥʷʣʠʩʴ ʧʦ ʙʘʟʝ ʜʘʥʥʳʭ International Plant Names Index (IPNI) 

(http://www.ipni.org) ʠ The Plant List (http://www.theplantlist.org); ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʞʠʟʥʝʥʥʳʝ 

ʬʦʨʤʳ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʠʟʫʯʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ 

ɸ. ʇ. ɹʝʣʘʚʩʢʦʡ [16], ʂ. ɸ. ʂʦʢʠʥʘ, ɸ. ɻ. ʃʘʧʠʨʦʚʘ [18], ɺ. ɻ. ʇʘʧʯʝʥʢʦʚʘ [19].  

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʪʝʯʝʥʠʝ 2017ï2019 ʛʦʜʦʚ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ 

ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ, ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠ ̫

ʚʳʩʰʠʭ ʚʦʜʥʳʭ ʠ ʧʨʠʙʨʝʞʥʳʭ ʨʘʩʪʝʥʠʡ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʊʘʡʣʷʢʩʢʦʤ, ʋʨʛʫʪʩʢʦʤ, 

ɼʞʘʤʙʘʡʩʢʦʤ, ɹʫʣʫʥʛʫʨʩʢʦʤ, ʉʘʤʘʨʢʘʥʜʩʢʦʤ, ʇʘʡʘʨʳʢʩʢʦʤ, ʀʰʪʳʭʘʥʩʢʦʤ, ʇʘʩʪʜʘʨʛʦʤʩʢʦʤ, 

ʇʘʭʪʘʯʠʥʩʢʦʤ ʠ ʂʘʪʪʘʢʫʨʛʘʥʩʢʦʤ ʨʘʡʦʥʘʭ ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʦʙʨʘʥʦ ʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʙʦʣʝʝ 350 ʵʢʟʝʤʧʣʷʨʦʚ ʛʝʨʙʘʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʟ ʛʝʨʙʘʨʠʷ ʉʘʤʘʨʢʘʥʜʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʇʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ 72 ʚʠʜʘ ʨʘʩʪʝʥʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 5 ʢʣʘʩʩʘʤ, 34 ʩʝʤʝʡʩʪʚʘʤ ʠ 51 ʨʦʜʘʤ. 

ʀʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʂʣʘʩʩ: Marchantiopsida Cronquist, Takht. et W. Zimm., (Hepaticopsida) 

ʉʝʤʝʡʩʪʚʦ: Ricciaceae Reichenb. 

ʈʦʜ. Riccia Micheli. 

Riccia fluitans L. ʂʘʨʘ-ʉʫ, ʊʘʡʣʷʢ, ʉʠʘʙ, ʇʘʩʪʜʘʨʛʦʤʩʢʠʡ ʨʘʡʦʥ. ɻʠʜʨʦʬʠʪ. 

ʈʦʜ: Ricciocarpus Corda. 

Ricciocarpus natans (L) Corda. ʉʪʦʷʯʠʝ ʚʦʜʦʝʤʳ, ʨʠʩʦʚʳʝ ʧʦʣʷ. ʂʘʨʘ-ʉʫ, ʏʫʤʫʰʣʳʢ, 

ʉʠʘʙ, ɸʤʘʥʢʫʪʘʥʩʘʡ, ɽʪʪʠʫʡʣʠʩʘʡ. ʉʘʤʘʨʢʘʥʜʩʢʠʡ ʨʘʡʦʥ. ʏʘʩʪʦ. ɻʠʜʨʦʬʠʪ. 

ʉʝʤʝʡʩʪʚʦ: Pelliaceae Klinggr. 

ʈʦʜ: Pellia Raddi. 

Pellia epiphylla (L.) Lindb. ʉʝʚʘʨʟʩʘʡ. ʇʦ ʙʝʨʝʛʘʤ ʨʫʯʴʝʚ, ʚ ʛʦʨʘʭ. ʂʰʪʫʪ. ʇʦ ʙʝʨʝʛʘʤ 

ʨʫʯʴʝʚ, ʚ ʛʦʨʘʭ. ɻʠʛʨʦʬʠʪ. 

ʂʣʘʩʩ: Bryopsida 

ʉʝʤʝʡʩʪʚʦ: Fissidentaceae Schimp. 

ʈʦʜ: Fissidens Hedw. 

Fissidens grandifrons (Brid.) Limpr. ʅʘ ʧʦʜʚʦʜʥʳʭ ʢʘʤʥʷʭ, ʚ ʨʫʯʴʷʭ ʠ ʠʩʪʦʯʥʠʢʘʭ, ʥʘ 

ʤʦʢʨʳʭ ʦʨʦʰʘʝʤʳʭ ʚʦʜʦʡ ʩʢʘʣʘʭ, ʫ ʨʦʜʥʠʢʦʚ. ʉʝʚʝʨʥʘʷ ʯʘʩʪʴ ɿʝʨʘʚh ʘʥʩʢʦʛʦ ʭʨʝʙʪʘ: ɻʫʩʩʘʡ, 

ʂʘʨʘʪʝʧʠʥʩʢʠʝ ʛʦʨʳ: ɼʫʰʘʥʣʠʩʘʡ, ɸʤʘʥʢʫʪʘʥʩʘʡ, ʉʠʘʙ, ɿʝʨʘʚh ʘʥ. ʉʝʚʘʨʟʩʘʡ. ɻʠʜʨʦʬʠʪ.  
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ʉʝʤʝʡʩʪʚʦ: Amblystegiaceae Kindb. 

ʈʦʜ: Cratoneuron (Sull.) Spruce 

Cratoneuron filicinum (Hedw.) Spruce. ʈʘʩʪʝʪ ʦʙʳʯʥʦ ʧʨʠ ʚʳʭʦʜʝ ʢʣʶʯʝʡ, ʘ ʪʘʢʞʝ ʫ 

ʙʝʨʝʛʦʚ ʨʝʢ, ʚʦʜʦʝʤʦʚ, ʠ ʢʘʥʘʣʦʚ; ʥʘ ʩʳʨʳʭ ʢʘʤʥʷʭ ʠ ʧʦʯʚʝ, ʂʘʨʘʪʝʧʠʥʩʢʠʝ ʛʦʨʳ: ʧʝʨʝʚʘʣ 

ʊʘʭʪʘʢʘʨʘʯʘ, ɿʝʨʘʚh ʘʥ, ɸʤʘʥʢʫʪʘʥʩʘʡ. ɻʠʛʨʦʬʠʪ.  

ʈʦʜ: Palustriella Ochyra. 

Palustriella commutata (Hedw.) Ochyra. ʇʦ ʙʝʨʝʛʘʤ ʨʝʯʝʢ, ʯʘʩʪʦ ʧʦʛʨʫʞʝʥʥʳʝ ʚ ʚʦʜʫ. 

ʂʘʨʘʪʝʧʠʥʩʢʠʝ ʛʦʨʳ: ʧʝʨʝʚʘʣ ʊʘʭʪʘʢʘʨʘʯʘ ʉʝʚʘʨʟʩʘʡ, ʶʞʥʘʷ ʯʘʩʪʴ ʅʫʨʘʪʠʥʩʢʦʛʦ ʭʨʝʙʪʘ; 

ʇʘʥʛʘʪʩʘʡ, ɸʤʘʥʢʫʪʘʥʩʘʡ. ɻʠʜʨʦʬʠʪ.  

ʉʝʤʝʡʩʪʚʦ: Bartramiaceae Schimp. 

ʈʦʜ: Philonotis Brid. 

Philonotis seriata Mitt. ʅʘ ʚʣʘʞʥʦʡ ʧʦʯʚʝ, ʧʦ ʙʝʨʝʛʘʤ ʨʝʯʝʢ ʠ ʨʫʯʴʝʚ, ʥʘ ʣʫʞʘʡʢʘʭ, ʫ 

ʚʳʭʦʜʦʚ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʚʙʣʠʟʠ ʨʦʜʥʠʢʦʚ ʠʣʠ ʥʘ ʟʘʣʠʚʘʝʤʳʭ ʚʦʜʦʡ ʢʘʤʥʷʭ ʠ ʩʢʘʣʘʭ. 

ʂʘʨʘʪʝʧʠʥʩʢʠʝ ʛʦʨʳ: ɸʤʘʥʢʫʪʘʥʩʘʡ, ʉʝʚʘʨʟʩʘʡ. ɻʠʛʨʦʬʠʪ.  

ʂʣʘʩʩ: Polypodiopsida 

ʉʝʤʝʡʩʪʚʦ: Salviniaceae Martinov 

ʈʦʜ: Azolla Lam. 

A. caroliniana Willd. ʉʪʦʷʯʠʝ ʚʦʜʦʝʤʳ, ʩʙʨʦʩʳ. ɻʠʜʨʦʬʠʪ. ʉʘʤʘʨʢʘʥʜʩʢʠʡ, 

ɼʞʘʤʙʘʡʩʢʠʡ, ʇʘʡʘʨʳʢʩʢʠʡ ʨʘʡʦʥʳ. ʏʘʩʪʦ. ʂʦʨʤʦʚʦʝ ʨʘʩʪʝʥʠʝ.  

ʂʣʘʩʩ: Equisetopsida 

ʉʝʤʝʡʩʪʚʦ: Equisetaceae Michx. ex DC. 

ʈʦʜ: Equisetum L. 

Equisetum arvense L. ʄʥʦʛʦʣʝʪʥʷʷ ʜʣʠʥʥʦʢʦʨʥʝʚʠʱʥʘʷ ʪʨʘʚʘ, ʛʠʛʨʦʬʠʪ, ʢʨʠʧʪʦʬʠʪ. 

ɺʳʩʦʪʘ ʣʝʪʥʠʭ ʩʪʝʙʣʝʡ ʜʦʩʪʠʛʘʝʪ 0,25ï0,40 ʤ; ʨʘʩʪʝʪ ʥʘ ʚʣʘʞʥʳʭ ʧʦʯʚʘʭ, ʚʦʟʣʝ ʩʘʝʚ ʠ 

ʢʘʥʘʣʦʚ, ʨʫʩʝʣ ʨʝʢ, ʨʫʯʴʝʚ. ʇʦʯʪʠ ʚʩʝ ʚʦʜʦʝʤʳ ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʏʘʩʪʦ. 

ʃʝʢʘʨʩʪʚʝʥʥʦʝ ʨʘʩʪʝʥʠʝ.  

ʂʣʘʩʩ: Liliopsida 

ʉʝʤʝʡʩʪʚʦ: Typhaceae Juss. 

ʈʦʜ: Typha L. 

T. laxmannii Lepech. ʄʥʦʛʦʣʝʪʥʷʷ ʜʣʠʥʥʦʢʦʨʥʝʚʠʱʥʘʷ ʪʨʘʚʘ. ʂʨʠʧʪʦʬʠʪ, ʛʝʣʦʬʠʪ. 

ɺʳʩʦʪʘ ʜʦ 1,5 ʤ. ʂʘʪʪʘʢʫʨʛʘʥʩʢʠʡ, ɼʞʘʤʙʘʡʩʢʠʡ ʠ ʊʘʡʣʷʢʩʢʠʡ ʨʘʡʦʥʳ. ʈʝʜʢʦ. ʊʝʭʥʠʯʝʩʢʦʝ 

ʨʘʩʪʝʥʠʝ. T. minima Funʩk. ʄʥʦʛʦʣʝʪʥʷʷ ʜʣʠʥʥʦʢʦʨʥʝʚʠʱʥʘʷ ʪʨʘʚʘ, ʢʨʠʧʪʦʬʠʪ, ʛʝʣʦʬʠʪ. 

ɺʳʩʦʪʘ ʜʦ 0,25ï0,40 ʤ. ʊʫʛʘʠ ʨʝʢʠ ɿʝʨʘʚh ʘʥ. ɸʢʜʘʨʴʠʥʩʢʠʡ ʨʘʡʦʥ. ʈʝʜʢʦ. ʂʦʨʤʦʚʦʝ 

ʨʘʩʪʝʥʠʝ. T. angustata Bory & Chaub. ʄʥʦʛʦʣʝʪʥʷʷ ʜʣʠʥʥʦʢʦʨʥʝʚʠʱʥʘʷ ʪʨʘʚʘ. ʂʨʠʧʪʦʬʠʪ, 

ʛʝʣʦʬʠʪ. ɺʳʩʦʪʘ ʜʦ 2 ʤ. ʇʦʯʪʠ ʚʩʝ ʚʦʜʦʝʤʳ ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʯʝʥʴ ʯʘʩʪʦ. 

ʊʝʭʥʠʯʝʩʢʦʝ ʨʘʩʪʝʥʠʝ. ʈʘʩʪʝʪ ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʪʠʭʦ ʪʝʢʫʱʠʭ ʩʘʷʭ, ʢʘʥʘʣʘʭ, ʨʫʩʣʘʭ ʨʝʢ, ʧʨʫʜʘʭ, 

ʛʜʝ ʚʳʨʘʱʠʚʘʝʪʩʷ ʨʳʙʘ, ʥʘ ʙʝʨʝʛʘʭ ʚʦʜʦʝʤʦʚ, ʧʦʛʨʫʞʘʷʩʴ ʚ ʚʦʜʫ. ʈʘʩʪʝʪ ʚ ʚʦʜʦʝʤʘʭ ʛʣʫʙʠʥʦʡ 

0,5ï1,5 ʤ ʩ ʛʣʠʥʦʧʝʩʯʘʥʳʤʠ ʛʨʫʥʪʘʤʠ, ʦʯʝʥʴ ʪʨʝʙʦʚʘʪʝʣʴʥʘ ʢ ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ, 

ʠʥʦʛʜʘ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʦʣʝʥʳʭ ʚʦʜʘʭ. ʕʪʠ ʚʠʜʳ ʷʚʣʷʝʪʩʷ ʢʦʨʤʦʤ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʪʨʘʚʦʷʜʥʳʭ 

ʨʳʙ, ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʠ ʞʠʚʦʪʥʳʭ.  

ʉʝʤʝʡʩʪʚʦ: Sparganiaceae Rudolphi 

ʈʦʜ: Sparganium L. 

S. microcarpum Celak. ʄʥʦʛʦʣʝʪʥʷʷ ʜʣʠʥʥʦʢʦʨʥʝʚʠʱʥʘʷ ʪʨʘʚʘ, ʛʝʣʦʬʠʪ, ʛʠʜʨʦʭʦʨ, 

ʢʨʠʧʪʦʬʠʪ. ɺʳʩʦʪʘ ʜʦ 0,50 ʤ. ɺʩʪʨʝʯʘʝʪʩʷ ʚ ʪʠʭʦ ʪʝʢʫʱʠʭ ʩʘʷʭ, ʚʦʜʦʝʤʦʚ, ʨʫʩʣʘʭ ʨʝʢ, 

ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʨʝʥʘʞʥʳʭ ʚʦʜʘʭ, ʥʘ ʙʝʨʝʛʘʭ ʧʨʫʜʦʚ, ʛʜʝ ʚʳʨʘʱʠʚʘʶʪʩʷ ʨʳʙʳ. 
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ʇʨʫʜʳ ʊʘʡʣʷʢʩʢʦʛʦ, ʀʰʪʳʭʘʥʩʢʦʛʦ, ʇʘʩʪʜʘʨʛʦʤʩʢʦʛʦ ʠ ɼʞʘʤʙʘʡʩʢʦʛʦ ʨʘʡʦʥʦʚ. ʈʝʜʢʦ. 

ʂʦʨʤʦʚʦʝ ʨʘʩʪʝʥʠʝ.  

ʉʝʤʝʡʩʪʚʦ: Potamogetonaceae Dumort 

ʈʦʜ: Potamogeton L. 

P. pectinatus L. ʄʥʦʛʦʣʝʪʥʷʷ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʢʦʨʥʝʚʠʱʥʘʷ ʪʨʘʚʘ, ʛʠʜʨʦʬʠʪ, ʢʨʠʧʪʦʬʠʪ. 

ʉʘʤʘʨʢʘʥʜʩʢʠʡ, ɼʞʘʤʙʘʡʩʢʠʡ, ʂʘʪʪʘʢʫʨʛʘʥʩʢʠʡ, ʊʘʡʣʷʢʩʢʠʡ ʨʘʡʦʥʳ. ʏʘʩʪʦ. ʂʦʨʤʦʚʦʝ 

ʨʘʩʪʝʥʠʝ. P. crispus L. ʄʥʦʛʦʣʝʪʥʷʷ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʢʦʨʥʝʚʠʱʥʘʷ ʪʨʘʚʘ, ʛʠʜʨʦʬʠʪ, 

ʢʨʠʧʪʦʬʠʪ. ʉʘʤʘʨʢʘʥʜʩʢʠʡ, ɼʞʘʤʙʘʡʩʢʠʡ, ʂʘʪʪʘʢʫʨʛʘʥʩʢʠʡ, ʊʘʡʣʷʢʩʢʠʡ ʨʘʡʦʥʳ. ʏʘʩʪʦ. 

ʂʦʨʤʦʚʦʝ ʨʘʩʪʝʥʠʝ. P. natans L. ʄʥʦʛʦʣʝʪʥʷʷ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʢʦʨʥʝʚʠʱʥʘʷ ʪʨʘʚʘ, ʛʠʜʨʦʬʠʪ, 

ʢʨʠʧʪʦʬʠʪ. ɼʞʘʤʙʘʡʩʢʠʡ, ʊʘʡʣʷʢʩʢʠʡ ʨʘʡʦʥʳ. ʏʘʩʪʦ. ʂʦʨʤʦʚʦʝ ʨʘʩʪʝʥʠʝ. P. perfoliatus L. 

ʄʥʦʛʦʣʝʪʥʷʷ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʢʦʨʥʝʚʠʱʥʘʷ ʪʨʘʚʘ, ʛʠʜʨʦʬʠʪ, ʢʨʠʧʪʦʬʠʪ. ɸʢʜʘʨʠɹʥʩʢʠʡ, 

ʂʘʪʪʘʢʫʨʛʘʥʩʢʠʡ, ʀʰʪʳʭʘʥʩʢʠʡ, ʊʘʡʣʷʢʩʢʠʡ ʨʘʡʦʥ.r ʏʘʩʪʦ. ʂʦʨʤʦʚʦʝ ʨʘʩʪʝʥʠʝ. ɺʩʝ ʵʪʠ 

ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʘʥʝʤʦʬʠʣʳ; ʛʠʜʨʦ- ɻ ʧʠʟʦʦ- ɻ ʥʜʦʟʦʦʭʦʨʳ; ʨʘʩʪʫʪ ʚ ʪʠʭʦ ʪʝʢʫʱʠʭ, ʩʪʦʷʯʠʭ 

ʚʦʜʥʳʭ ʙʘʩʩʝʡʥʘʭ, ʧʨʫʜʘʭ, ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ, ʠʥʦʛʜʘ ʥʘ ʤʝʜʣʝʥʥʦ ʪʝʢʫʱʠʭ ʫʯʘʩʪʢʘʭ ʨʝʢ; 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʧʝʩʦʯʥʦ-ʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʘʭ, ʚʳʩʦʪʘ ʜʦʩʪʠʛʘʝʪ ʜʦ 0,25ï0,60 ʤ. ʗʚʣʷʶʪʩʷ 

ʢʦʨʤʦʤ ʜʣʷ ʪʨʘʚʦʷʜʥʳʭ ʨʳʙ, ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʠ ʞʠʚʦʪʥʳʭ. 

ʉʝʤʝʡʩʪʚʦ: Zannichelliaceae Dumort 

ʈʦʜ: Zannichellia L. 

Z. palustris L. ʄʥʦʛʦʣʝʪʥʝʝ, ʛʠʜʨʦʬʠʪ, ʢʨʠʧʪʦʬʠʪ, ʦʙʨʘʟʫʝʪ ʢʦʨʥʠ ʚ ʚʦʜʝ, ʛʠʜʨʦʭʦʨ, 

ʨʘʩʪʝʪ ʚ ʥʝʤʥʦʛʦ ʩʦʣʝʥʳʭ ʚʦʜʥʳʭ ʙʘʩʩʝʡʥʘʭ: ʧʨʫʜʘʭ, ʥʘ ʙʝʨʝʛʘʭ ʤʝʜʣʝʥʥʦ ʪʝʢʫʱʠʭ ʢʘʥʘʣʦʚ ʠ 

ʫ ʙʝʨʝʛʦʚ ʚʦʜʦʝʤʦʚ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱ. ɸʢʜʘʨʴʠʥʩʢʦʝ, ʂʘʨʘʩʫʩʢʦʝ, ʂʘʪʪʘʢʫʨʛʘʥʩʢʦʝ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʏʘʩʪʦ. ʂʦʨʤʦʚʦʝ ʨʘʩʪʝʥʠʝ.  

ʉʝʤʝʡʩʪʚʦ: Nayadaceae Juss.  

ʈʦʜ: Nayas L. 

N. marina L. ʆʜʥʦʣʝʪʥʝʝ, ʠʤʝʝʪ ʩʪʝʨʞʥʝʚʦʡ ʢʦʨʝʥʴ; ʪʝʨʦʬʠʪ; ʨʘʩʪʝʪ ʚ ʤʘʣʝʥʴʢʠʭ 

ʥʝʛʣʫʙʦʢʠʭ ʚʦʜʦʝʤʘʭ, ʧʦʛʨʫʞʘʷʩʴ ʚ ʚʦʜʫ, ʛʠʜʨʦʬʠʪ, ʛʠʜʨʦ- ʠ ʟʦʦʭʦʨ; ʚ ʦʩʥʦʚʥʦʤ ʚʩʪʨʝʯʘʝʪʩʷ 

ʚ ʪʝʧʣʦʝ ʚʨʝʤʷ ʛʦʜʘ; ʢʘʣʴʮʝʬʠʣ. ʗʚʣʷʝʪʩʷ ʢʦʨʤʦʤ ʜʣʷ ʨʳʙ, ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʠ 

ʞʠʚʦʪʥʳʭ. ʈʳʙʦʚʦʜʥʳʝ ʧʨʫʜʳ ɼʞʘʤʙʘʡʩʢʦʛʦ, ʇʘʩʪʜʘʨʛʦʤʩʢʦʛʦ ʠ ʉʘʤʘʨʢʘʥʜʩʢʦʛʦ ʨʘʡʦʥʦʚ. 

ɸʢʜʘʨʴʠʥʩʢʦʝ, ʂʘʨʘʩʫʩʢʦʝ, ʂʘʪʪʘʢʫʨʛʘʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʏʘʩʪʦ. ʂʦʨʤʦʚʦʝ ʨʘʩʪʝʥʠʝ. 

ʉʝʤʝʡʩʪʚʦ: Juncaginaceae Juss. 

ʈʦʜ: Triglochin Riv. ex L. 

T. palustris L. ʄʥʦʛʦʣʝʪʥʝʝ, ʢʦʨʦʪʢʦ-ʢʦʨʥʝʚʠʱʥʦʝ ʨʘʩʪʝʥʠʝ; ʢʨʠʧʪʦʬʠʪ, ʚʳʩʦʪʘ 

ʜʦʩʪʠʛʘʝʪ 0,15ï0,40 ʤ; ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʚ ʪʠʭʦ ʪʝʢʫʱʠʭ ʩʘʷʭ, ʧʨʫʜʘʭ, ʢʘʥʘʣʘʭ. ɻʠʛʨʦʬʠʪ. ʂʦʨʤ 

ʜʣʷ ʪʨʘʚʦʷʜʥʳʭ ʨʳʙ, ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʠ ʞʠʚʦʪʥʳʭ. ʉʙʨʦʩʳ, ʨʳʙʦʚʦʜʥʳʝ ʧʨʫʜʳ 

ɼʞʘʤʙʘʡʩʢʦʛʦ, ʇʘʩʪʜʘʨʛʦʤʩʢʦʛʦ ʠ ʉʘʤʘʨʢʘʥʜʩʢʦʛʦ ʨʘʡʦʥʦʚ, ʢʘʥʘʣ ʂʘʨʘ-ʉʫ. ʏʘʩʪʦ. ʂʦʨʤʦʚʦʝ 

ʨʘʩʪʝʥʠʝ.  

ʉʝʤʝʡʩʪʚʦ: Alismataceae Vent. 

ʈʦʜ: Alisma L. 

A. plantago-aquatica L. ʄʥʦʛʦʣʝʪʥʠʡ ʢʣʫʙʝʥʴʢʦʚʳʡ ʢʨʠʧʪʦʬʠʪ; ʵʥʪʦʤʦʬʠʣ, ʛʝʣʦʬʠʪ; 

ʘʥʝʤʦʭʦʨ ʠ ʟʦʦʭʦʨ; ʨʘʩʪʝʪ ʚ ʤʘʣʦʚʦʜʥʳʭ ʚʦʜʦʝʤʘʭ, ʘʨʳʢʘʭ, ʥʘ ʙʝʨʝʛʘʭ ʢʘʥʘʣʦʚ. 

ʃʝʢʘʨʩʪʚʝʥʥʦʝ ʠ ʜʝʢʦʨʘʪʠʚʥʦʝ ʨʘʩʪʝʥʠʝ. ʈʝʜʢʦ ʚ ʩʙʨʦʩʘʭ, ʧʨʫʜʳ ʊʘʡʣʷʢʩʢʦʛʦ, 

ʉʘʤʘʨʢʘʥʜʩʢʦʛʦ ʠ ʇʘʡʘʨʳʢʩʢʦʛʦ ʨʘʡʦʥʦʚ. ʈʝʜʢʦ. ʊʨʝʙʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʘʷ ʦʭʨʘʥʘ. 

ʃʝʢʘʨʩʪʚʝʥʥʦʝ, ʜʝʢʦʨʘʪʠʚʥʦʝ. A. lanceolatum L. ʄʥʦʛʦʣʝʪʥʠʡ ʢʣʫʙʝʥʴʢʦʚʳʡ ʢʨʠʧʪʦʬʠʪ; 

ʵʥʪʦʤʦʬʠʣ, ʛʝʣʦʬʠʪ; ʘʥʝʤʦʭʦʨ ʠ ʟʦʦʭʦʨ; ʨʘʩʪʝʪ, ʧʦʛʨʫʞʘʷʩʴ ʚ ʚʦʜʫ, ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʙʝʨʝʛʘʭ 

ʤʘʣʦʚʦʜʥʳʭ ʚʦʜʦʝʤʘʭ, ʘʨʳʢʦʚ, ʧʨʫʜʦʚ, ʢʘʥʘʣʦʚ. ʆʯʝʥʴ ʨʝʜʢʦ ʚ ʩʙʨʦʩʘʭ, ʧʨʫʜʳ ʊʘʡʣʷʢʩʢʦʛʦ, 
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ʉʘʤʘʨʢʘʥʜʩʢʦʛʦ ʠ ʇʘʡʘʨʳʢʩʢʦʛʦ ʨʘʡʦʥʦʚ. ʊʨʝʙʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʘʷ ʦʭʨʘʥʘ. ɼʝʢʦʨʘʪʠʚʥʦʝ 

ʨʘʩʪʝʥʠʝ.  

ʈʦʜ: Sagittaria L. 

S. trifolia L. ʂʦʨʦʪʢʦ-ʢʦʨʥʝʚʠʱʥʘʷ ʤʥʦʛʦʣʝʪʥʷʷ ʪʨʘʚʘ, ʢʨʠʧʪʦʬʠʪ, ʛʝʣʦʬʠʪ, ʛʠʜʨʦʭʦʨ; 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʤʝʜʣʝʥʥʦʪʝʢʫʱʠʭ ʩʘʷʭ, ʚʦʜʦʝʤʘʭ, ʢʘʥʘʣʘʭ, ʨʘʩʪʝʪ ʜʦ ʛʣʫʙʠʥʳ 0,3ï0,5 ʤ ʠ 

ʥʘ ʧʝʩʯʘʥʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʘʭ. ʆʯʝʥʴ ʨʝʜʢʦ ʚ ʩʙʨʦʩʘʭ, ʧʨʫʜʳ ʊʘʡʣʷʢʩʢʦʛʦ, 

ʉʘʤʘʨʢʘʥʜʩʢʦʛʦ ʠ ʇʘʡʘʨʳʢʩʢʦʛʦ ʨʘʡʦʥʦʚ. ʈʳʙʦʚʦʜʥʳʝ ʧʨʫʜʳ ʂʘʪʪʘʢʫʨʛʘʥʩʢʦʛʦ ʠ 

ɼʞʘʤʙʘʡʩʢʦʛʦ ʨʘʡʦʥʦʚ. ʊʨʝʙʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʘʷ ʦʭʨʘʥʘ. ʂʦʨʤʦʚʦʝ, ʜʝʢʦʨʘʪʠʚʥʦʝ ʨʘʩʪʝʥʠʝ. 

ʉʝʤʝʡʩʪʚʦ: Acoraceae Martinov 

ʈʦʜ: Acorus L. 

A. calamus L. ʄʥʦʛʦʣʝʪʥʝʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʢʦʨʥʝʚʠʱʥʦʝ ʨʘʩʪʝʥʠʝ; ʢʨʠʧʪʦʬʠʪ, 

ʵʥʪʦʤʦʬʠʣ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʨʘʟʤʥʦʞʘʝʪʩʷ ʚʝʛʝʪʘʪʠʚʥʦ, ʵʧʠʟʦʦʭʦʨ, ʛʝʣʦʬʠʪ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʚ ʢʘʥʘʣʝ ʂʘʨʘ-ʉʫ, ʚ ʢʘʥʘʣʘʭ ʠ ʜʨʝʥʘʞʥʳʭ ʘʨʳʢʘʭ ʊʘʡʣʷʢʘ, ʨʘʩʪʝʪ ʜʦ ʛʣʫʙʠʥʳ 

0,5 ʤ ʥʘ ʛʣʠʥʠʩʪʦ-ʧʝʩʯʘʥʳʭ ʛʨʫʥʪʘʭ. ʆʯʝʥʴ ʨʝʜʢʦ ʚ ʩʙʨʦʩʘʭ ʠ ʧʨʫʜʘʭ ʊʘʡʣʷʢʩʢʦʛʦ ʨʘʡʦʥʘ. 

ʊʨʝʙʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʘʷ ʦʭʨʘʥʘ. ʃʝʢʘʨʩʪʚʝʥʥʦʝ, ʘʨʦʤʘʪʠʯʥʦʝ ʨʘʩʪʝʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ 

ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ.  

ʉʝʤʝʡʩʪʚʦ: Butomaceae Mirb. 

ʈʦʜ: Butomus L. 

B. umbellatus L. ʄʥʦʛʦʣʝʪʥʝʝ, ʩ ʢʦʨʦʪʢʠʤʠ ʢʦʨʥʝʚʠʱʘʤʠ, ʢʨʠʧʪʦʬʠʪ; ʵʥʪʦʤʦʬʠʣ, 

ʛʠʜʨʦʭʦʨ, ʟʦʦʭʦʨ, ʛʝʣʦʬʠʪ ð ʨʘʩʪʝʪ, ʧʦʛʨʫʞʘʷʩʴ ʚ ʚʦʜʫ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʦ ʚ ʪʠʭʦ ʪʝʢʫʱʠʭ, 

ʩʪʦʷʯʠʭ ʚʦʜʦʝʤʘʭ, ʧʨʫʜʘʭ, ʨʘʩʪʝʪ ʥʘ ʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʘʭ ʜʦ ʛʣʫʙʠʥʳ 0,1ï0,7 ʤ. ʆʯʝʥʴ ʨʝʜʢʦ ʚ 

ʩʙʨʦʩʘʭ ʠ ʧʨʫʜʘʭ ʊʘʡʣʷʢʩʢʦʛʦ ʨʘʡʦʥʘ. ʂʘʥʘʣ ʂʘʨʘ-ʉʫ. ʊʨʝʙʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʘʷ ʦʭʨʘʥʘ. 

ʃʝʢʘʨʩʪʚʝʥʥʦʝ, ʜʝʢʦʨʘʪʠʚʥʦʝ, ʢʦʨʤʦʚʦʝ ʨʘʩʪʝʥʠʝ, ʤʝʜʦʥʦʩ.  

ʉʝʤʝʡʩʪʚʦ: Orchidaceae Juss. 

ʈʦʜ: Orchis L. 

O. umbrosa Kar. Et Kir. ʄʥʦʛʦʣʝʪʥʷʷ ʢʣʫʙʝʥʴʢʦʚʘʷ ʢʦʨʥʝʚʠʱʥʘʷ ʪʨʘʚʘ, ʢʨʠʧʪʦʬʠʪ, 

ʛʠʛʨʦʬʠʪ. ɺʳʩʦʪʘ ʜʦʩʪʠʛʘʝʪ 0,25ï0,35 ʤ. ɺʩʪʨʝʯʘʝʪʩʷ ʚ ʦʜʠʥʦʯʥʦʤ ʚʠʜʝ ʥʘ ʙʦʣʦʪʠʩʪʳʭ 

ʙʝʨʝʛʘʭ ʩʘʝʚ, ʚ ʩʨʝʜʥʠʭ ʯʘʩʪʷʭ ʛʦʨ. ʃʝʢʘʨʩʪʚʝʥʥʳʡ, ʜʝʢʦʨʘʪʠʚʥʳʡ. ʏʘʩʪʦ ʚ ɸʤʘʥʢʫʪʘʥʝ, 

ʂʫʟʠʯʠ, ʉʝʚʘʨʟʩʘʝ, ɸʛʘʣʳʢʝ ʠ ʄʝʭʥʘʪʢʘʰʝ. ʊʨʝʙʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʘʷ ʦʭʨʘʥʘ. ɼʝʢʦʨʘʪʠʚʥʦʝ, 

ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʨʘʩʪʝʥʠʝ. 

ʉʝʤʝʡʩʪʚʦ: Poaceae Barnhart 

ʈʦʜ: Artraxon Beauv. 

A. langsdorffi Hochst. ʆʜʥʦʣʝʪʥʷʷ ʪʨʘʚʘ, ʪʝʨʦʬʠʪ, ʛʠʛʨʦʬʠʪ. ɺʳʩʦʪʘ ʜʦʩʪʠʛʘʝʪ ʜʦ 0,20ï

0,35 ʤ; ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʢʘʥʘʣʘʭ ʂʘʨʘ-ʉʫ, ʉʠʘʙ, ʨʫʩʣʘʭ ʨʝʢ. ʈʝʜʢʦ. ʂʦʨʤʦʚʦʝ, ʜʝʢʦʨʘʪʠʚʥʦʝ 

ʨʘʩʪʝʥʠʝ. 

ʈʦʜ: Echinochloa Beauv. 

E. crus-galli (L.) P. Beauv. ʆʜʥʦʣʝʪʥʷʷ ʪʨʘʚʘ, ʪʝʨʦʬʠʪ, ʛʠʛʨʦʬʠʪ. ɺʳʩʦʪʘ 0,40ï0,60 ʤ. 

ɼʞʘʤʙʘʡʩʢʠʡ, ʀʰʪʳʭʘʥʩʢʠʡ, ʂʘʪʪʘʢʫʨʛʘʥʩʢʠʡ ʨʘʡʦʥʳ (ʅʫʨʥʠʝʟʦʚ, ʊʘʰʧʫʣʘʪʦʚ, 2018). 

ʏʘʩʪʦ. ʂʦʨʤʦʚʦʝ, ʩʦʨʥʦʝ. E. oryziocola Vasing. ʆʜʥʦʣʝʪʥʷʷ ʪʨʘʚʘ, ʪʝʨʦʬʠʪ, ʛʠʛʨʦʬʠʪ. ɺʳʩʦʪʘ 

0,30ï0,45 ʤ. ɼʞʘʤʙʘʡʩʢʠʡ, ʂʘʪʪʘʢʫʨʛʘʥʩʢʠʡ ʨʘʡʦʥʳ. ʈʝʜʢʦ. ʂʦʨʤʦʚʦʝ, ʩʦʨʥʦʝ. ɺʠʜʳ ʨʘʩʪʫʪ 

ʚʦʟʣʝ ʘʨʳʢʦʚ ʠ ʧʨʫʜʦʚ, ʢʘʢ ʩʦʨʥʷʢʠ ʥʘ ʨʠʩʦʚʳʭ ʧʦʣʷʭ. 

ʈʦʜ: Polypogon Desf. 

P. demissus Steud. ʄʥʦʛʦʣʝʪʥʝʝ, ʦʙʨʘʟʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʨʥʠ ʥʘ ʫʟʣʘʭ ʧʦʣʟʘʶʱʠʭ 

ʩʪʝʙʣʝʡ, ʢʨʠʧʪʦʬʠʪ, ʛʠʛʨʦʬʠʪ, ʚʳʩʦʪʘ 0,20ï0,60 ʤ; ʨʘʩʪʝʪ ʚʦʟʣʝ ʘʨʳʢʦʚ, ʢʘʥʘʣʦʚ, ʨʫʩʝʣ ʨʝʢ, 

ʥʘ ʚʣʘʞʥʳʭ ʧʦʯʚʘʭ. ɼʞʘʤʙʘʡʩʢʠʡ, ɸʢʜʘʨʴʠʥʩʢʠʡ, ʀʰʪʭrʘʥʩʢʠʡ ʨʘʡʦʥʳ. ʈʝʜʢʦ. ʂʦʨʤʦʚʦʝ 

ʨʘʩʪʝʥʠʝ. 
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ʈʦʜ: Calamagrostis Adans. 

C. preudophragmites Koeler. ɼʣʠʥʥʦʢʦʨʥʝʚʠʱʥʘʷ ʤʥʦʛʦʣʝʪʥʷʷ ʪʨʘʚʘ, ʢʨʠʧʪʦʬʠʪ, 

ʛʠʛʨʦʬʠʪ, ʚʳʩʦʪʘ ʜʦʩʪʠʛʘʝʪ 0,50ï0,80 ʤ; ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʨʫʩʣʘʭ ʨʝʢ, ʚʦʟʣʝ ʘʨʳʢʦʚ, ʢʘʥʘʣʦʚ 

ʠ ʩʘʝʚ. ɼʞʘʤʙʘʡʩʢʠʡ, ʀʰʪʳʭʘʥʩʢʠʡ, ʂʘʪʪʘʢʫʨʛʘʥʩʢʠʡ ʠ ʇʘʭʪʘʯʠʥʩʢʠʡ ʨʘʡʦʥʳ. ʏʘʩʪʦ. 

ʂʦʨʤʦʚʦʝ ʨʘʩʪʝʥʠʝ. 

ʈʦʜ: Cynodon Rich. 

C. dactylon Pers. ɼʣʠʥʥʦʢʦʨʥʝʚʠʱʥʘʷ ʤʥʦʛʦʣʝʪʥʷʷ ʪʨʘʚʘ, ʚʳʩʦʪʘ ʜʦʩʪʠʛʘʝʪ 0,10ï0,30 ʤ; 

ʢʨʠʧʪʦʬʠʪ, ʛʠʛʨʦʬʠʪ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʨʫʩʣʘʭ ʨʝʢ, ʚʦʟʣʝ ʘʨʳʢʦʚ, ʢʘʥʘʣʦʚ ʠ ʩʘʝʚ, ʥʘ ʚʣʘʞʥʳʭ 

ʟʝʤʣʷʭ, ʢʘʢ ʩʦʨʥʷʢ ð ʥʘ ʧʦʣʷʭ, ʟʘʩʝʷʥʥʳʭ ʢʫʣʴʪʫʨʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʠ ʨʠʩʦʚʳʭ ʧʦʣʷʭ. ʇʦʯʪʠ 

ʚʦ ʚʩʝʭ ʚʦʜʦʝʤʘʭ ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʯʝʥʴ ʯʘʩʪʦ. ʂʦʨʤʦʚʦʝ, ʣʝʢʘʨʩʪʚʝʥʥʦʝ, 

ʪʝʭʥʠʯʝʩʢʦʝ ʨʘʩʪʝʥʠʝ. 

ʈʦʜ: Phragmites Adans. 

P. australis (Cav) Trin. ʄʥʦʛʦʣʝʪʥʷʷ ʪʨʘʚʘ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʢʦʨʥʝʚʠʱʘʤʠ; ʢʨʠʧʪʦʬʠʪ; 

ʛʝʣʦʬʠʪ, ʚʳʩʦʪʘ ʧʨʝʚʳʰʘʝʪ 2,5 ʤ, ʚ ʦʩʥʦʚʥʦʤ ʨʘʟʤʥʦʞʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʨʥʝʚʠʱ, 

ʚʩʪʨʝʯʘʝʪʩʷ ʧʦʯʪʠ ʥʘ ʚʩʝʭ ʚʦʜʦʝʤʘʭ, ʛʜʝ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʚʦʜʳ ʥʝ ʚʳʩʦʢʘʷ, ʨʘʩʪʝʪ ʧʦʯʪʠ ʚʦ 

ʚʩʝʭ ʛʨʫʥʪʘʭ. ʇʦʯʪʠ ʚʦ ʚʩʝʭ ʚʦʜʦʝʤʘʭ ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʯʝʥʴ ʯʘʩʪʦ. ʂʦʨʤʦʚʦʝ, 

ʧʠʱʝʚʦʝ, ʪʝʭʥʠʯʝʩʢʦʝ, ʣʝʢʘʨʩʪʚʝʥʥʦʝ, ʜʝʢʦʨʘʪʠʚʥʦʝ ʨʘʩʪʝʥʠʝ.  

ʈʦʜ: Poa L. 

P. trivialis L. ʄʥʦʛʦʣʝʪʥʷʷ ʢʦʨʥʝʚʠʱʥʘʷ ʪʨʘʚʘ, ʛʝʤʠʢʨʠʧʪʦʬʠʪ, ʛʠʛʨʦʬʠʪ, ʦʙʨʘʟʫʶʱʘʷ 

ʧʦʨʠʩʪʫʶ ʜʝʨʥʠʥʫ, ʚʳʩʦʪʘ ʜʦʩʪʠʛʘʝʪ 0,20ï0,60 ʤ; ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʣʫʞʘʡʢʘʭ, ʚ ʙʦʣʦʪʠʩʪʳʭ 

ʚʦʜʦʝʤʘʭ, ʚʦʟʣʝ ʘʨʳʢʦʚ ʠ ʢʘʥʘʣʦʚ, ʥʘ ʙʝʨʝʛʘʭ ʚʦʜʦʝʤʦʚ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱ. ʏʘʩʪʦ. ʂʦʨʤʦʚʦʝ 

ʨʘʩʪʝʥʠʝ. 

ʈʦʜ: Glyceria R.Br. 

G. plicata Fries. ʄʥʦʛʦʣʝʪʥʝʝ ʨʘʩʪʝʥʠʝ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʢʦʨʥʝʚʠʱʘʤʠ; ʢʨʠʧʪʦʬʠʪ; 

ʛʠʛʨʦʬʠʪ. ʈʘʩʪʝʪ ʚʦʟʣʝ ʘʨʳʢʦʚ, ʢʘʥʘʣʦʚ, ʚʦʜʦʝʤʦʚ, ʥʘ ʙʝʨʝʛʘʭ ʤʘʣʦʚʦʜʥʳʭ ʚʦʜʦʝʤʦʚ ʠ 

ʚʦʜʦʭʨʘʥʠʣʠʱ, ʥʘ ʚʦʜʦʝʤʘʭ ʛʣʫʙʠʥʦʡ 0,50ï0,70 ʤ ʠ ʛʣʠʥʠʩʪʳʤʠ ʛʨʫʥʪʘʤʠ ʥʘ ʜʥʝ. ʂʦʨʤ ʜʣʷ 

ʪʨʘʚʦʷʜʥʳʭ ʨʳʙ, ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʠ ʞʠʚʦʪʥʳʭ. ʈʝʜʢʦ. ʂʦʨʤʦʚʦʝ ʨʘʩʪʝʥʠʝ. 

ʉʝʤʝʡʩʪʚʦ: Cyperaceae Juss. 

ʈʦʜ: Cyperus L. 

C. flavidus Retz. ʆʜʥʦʣʝʪʥʷʷ ʠʣʠ ʜʚʫʣʝʪʥʷʷ ʪʨʘʚʘ, ʚʳʩʦʪʘ 0,10-0,25 ʤ; ʪʝʨʦʬʠʪ, ʛʠʛʨʦʬʠʪ. 

ʊʘʡʣʷʢʩʢʠʡ, ɼʞʘʤʙʘʡʩʢʠʡ ʨʘʡʦʥ.r ʏʘʩʪʦ. ʂʦʨʤʦʚʦʝ ʨʘʩʪʝʥʠʝ. C. sanguinolentus Vahl. 

ʄʥʦʛʦʣʝʪʥʷʷ ʪʨʘʚʘ ʩ ʜʣʠʥʥʳʤʠ ʢʦʨʥʝʚʠʱʘʤʠ; ʢʨʠʧʪʦʬʠʪ, ʛʠʛʨʦʬʠʪ, ʜʦʩʪʠʛʘʝʪ ʚʳʩʦʪ r0,20ï

0,50 ʤ; ʨʘʩʪʝʪ ʚʦʟʣʝ ʨʝʢ, ʘʨʳʢʦʚ ʠ ʢʘʥʘʣʦʚ, ʧʦʛʨʫʞʘʷ ʩʪʝʙʣʠ ʚ ʚʦʜʫ. ʉʘʤʘʨʢʘʥʜʩʢʠʡ, 

ʊʘʡʣʷʢʩʢʠʡ, ɼʞʘʤʙʘʡʩʢʠʡ ʨʘʡʦʥʳ. ʏʘʩʪʦ. ʂʦʨʤʦʚʦʝ ʨʘʩʪʝʥʠʝ. C. serotinus Rottb. 

ʄʥʦʛʦʣʝʪʥʷʷ ʢʦʨʥʝʚʠʱʥʘʷ ʪʨʘʚʘ, ʢʨʠʧʪʦʬʠʪ, ʛʠʛʨʦʬʠʪ, ʚʳʩʦʪʘ ʜʦʩʪʠʛʘʝʪ 0,30ï0,95 ʤ; 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʙʦʣʦʪʠʩʪʳʭ ʤʝʩʪʘʭ, ʙʝʨʝʛʘʭ ʘʨʳʢʦʚ ʠ ʢʘʥʘʣʦʚ, ʨʠʩʦʚʳʭ ʧʦʣʷʭ. 

ɼʞʘʤʙʘʡʩʢʠʡ, ʉʘʤʘʨʢʘʥʜʩʢʠʡ, ʂʘʪʪʘʢʫʨʛʘʥʩʢʠʡ ʨʘʡʦʥʳ. ʏʘʩʪʦ. ʂʦʨʤʦʚʦʝ ʨʘʩʪʝʥʠʝ. 

C. difformis L. ʆʜʥʦʣʝʪʥʷʷ ʪʨʘʚʘ, ʪʝʨʦʬʠʪ, ʛʠʛʨʦʬʠʪ, ʚʳʩʦʪʘ ʜʦʩʪʠʛʘʝʪ ʜʦ 0,20ï0,40 ʤ; 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʨʠʩʦʚʳʭ ʧʦʣʷʭ, ʚʦʟʣʝ ʢʘʥʘʣʦʚ ʠ ʥʘ ʚʣʘʞʥʳʭ ʙʝʨʝʛʘʭ ʨʝʢ. ʊʘʡʣʷʢʩʢʠʡ, 

ʇʘʡʘʨʳʢʩʢʠʡ, ɼʞʘʤʙʘʡʩʢʠʡ ʨʘʡʦʥʳ. ʏʘʩʪʦ. ɼʝʢʦʨʘʪʠʚʥʦʝ ʨʘʩʪʝʥʠʝ. C. longus L. 

ʄʥʦʛʦʣʝʪʥʷʷ ʪʨʘʚʘ ʩ ʜʣʠʥʥʳʤʠ ʢʦʨʥʝʚʠʱʘʤʠ; ʢʨʠʧʪʦʬʠʪ, ʛʝʣʦʬʠʪ, ʚʳʩʦʪʘ ʜʦʩʪʠʛʘʝʪ ʜʦ 1 ʤ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚʦʟʣʝ ʘʨʳʢʦʚ ʠ ʢʘʥʘʣʦʚ, ʧʦ ʚʣʘʞʥʳʤ ʙʝʨʝʛʘʤ ʨʝʢ, ʦʢʦʣʦ ʨʦʜʥʠʢʦʚ. ʇʦʯʪʠ ʚʦ 

ʚʩʝʭ ʚʦʜʦʝʤʘʭ  ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʯʝʥʴ ʯʘʩʪʦ. ʂʦʨʤʦʚʦʝ, ʜʝʢʦʨʘʪʠʚʥʦʝ ʨʘʩʪʝʥʠʝ. 
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ʈʦʜ: Schoenoplectus (Rchb.) Palla 

Schoenoplectus lacustris (L.) Palla. ʄʥʦʛʦʣʝʪʥʝʝ ʨʘʩʪʝʥʠʝ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ 

ʢʦʨʥʝʚʠʱʘʤʠ; ʢʨʠʧʪʦʬʠʪ, ʛʝʣʦʬʠʪ, ʘʥʝʤʦʬʠʣ, ʘʥʝʤʦʭʦʨ-ʛʠʜʨʦʭʦʨ, ʨʘʩʪʝʪ ʚ ʧʨʫʜʘʭ, ʨʫʩʣʘʭ 

ʨʝʢ, ʧʦ ʙʝʨʝʛʘʤ ʚʦʜʦʝʤʦʚ. ɼʦʩʪʠʛʘʝʪ ʚr ʩʦʪ rʜʦ 1,0ï1,5 ʤ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʇʦʯʪʠ ʚʩʝ ʚʦʜʦʝʤʳ ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʏʘʩʪʦ. ʊʝʭʥʠʯʝʩʢʦʝ, ʢʦʨʤʦʚʦʝ 

ʨʘʩʪʝʥʠʝ. 

ʈʦʜ: Bolboschoenus (Asch.) Palla 

B. martimus (L.) Palla. ʄʥʦʛʦʣʝʪʥʠʡ ʢʣʫʙʝʥʴʢʦʚʳʡ ʢʨʠʧʪʦʬʠʪ, ʛʝʣʦʬʠʪ. ɼʦʩʪʠʛʘʝʪ 

ʚr ʩʦʪ rʜʦ 0,80 ʤ, ʘʥʝʤʦʬʠʣ, ʛʠʜʨʦ-ʘʥʝʤʦʭʦʨ, ʨʘʩʪʝʪ ʧʦ ʙʝʨʝʛʘʤ ʚʦʜʦʝʤʦʚ, ʢʘʥʘʣʦʚ, ʧʨʫʜʦʚ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʤʘʣʦʩʦʣʝʥʳʭ ʚʦʜʦʝʤʘʭ. ʇʦʯʪʠ ʚʩʝ ʚʦʜʦʝʤʳ ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʏʘʩʪʦ. 

ʃʝʢʘʨʩʪʚʝʥʥʦʝ, ʢʦʨʤʦʚʦʝ, ʪʝʭʥʠʯʝʩʢʦʝ, ʩʦʨʥʦʝ ʨʘʩʪʝʥʠʝ. 

ʉʝʤʝʡʩʪʚʦ: Araceae Juss. 

ʈʦʜ: Lemna L. 

L. trisulca L., L. minor L. ʆʙʘ ʚʠʜʘ ʨʘʩʪʝʥʠʡ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ, ʢʨʠʧʪʦʬʠʪʳ, 

ʛʠʜʨʦʬʠʪʳ, ʨʘʩʪʫʪ, ʧʣʘʚʘʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ. ʈʘʩʪʫʪ ʚ ʟʘʛʨʷʟʥʝʥʥʳʭ ʪʠʭʦ ʪʝʢʫʱʠʭ ʠʣʠ 

ʩʪʦʷʯʠʭ ʚʦʜʦʝʤʘʭ, ʧʨʫʜʘʭ. ɻʠʜʨʦʬʠʣʳ, ʛʠʜʨʦʭʦʨʳ. ɺʩʪʨʝʯʘʶʪʩʷ ʚ ʧʨʝʩʥʳʭ, ʠʥʦʛʜʘ 

ʤʘʣʦʩʦʣʝʥʳʭ ʚʦʜʘʭ, ʷʚʣʷʶʪʩʷ ʭʦʨʦʰʠʤ ʢʦʨʤʦʤ ʜʣʷ ʨʳʙ, ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʠ ʞʠʚʦʪʥʳʭ. 

ʉʘʤʘʨʢʘʥʜʩʢʠʡ, ɼʞʘʤʙʘʡʩʢʠʡ, ʊʘʡʣʷʢʩʢʠʡ ʨʘʡʦʥʳ. ʏʘʩʪʦ. ʂʦʨʤʦʚʦʝ ʨʘʩʪʝʥʠʝ. 

ʂʣʘʩʩ: Magnoliopsida 

ʉʝʤʝʡʩʪʚʦ: Ceratophyllaceae Gray 

ʈʦʜ: Ceratophyllum L. 

C. demersum L. ɹʝʟʢʦʨʥʝʚʦʝ ʤʥʦʛʦʣʝʪʥʠʝ ʨʘʩʪʝʥʠʝ. ʂʨʠʧʪʦʬʠʪ. ɻʠʜʨʦʬʠʪ. ɺʳʩʦʪʘ 

ʜʦʩʪʠʛʘʝʪ 0,25ï0,50 ʤ. ʩʪʦʷʯʠʭ ʚʦʜʦʝʤʦʚ, ʧʨʫʜʳ, ʨʳʙʦʚʦʜʥʳʭ ʧʨʫʜʦʚ. ɼʞʘʤʙʘʡʩʢʠʡ, 

ʊʘʡʣʷʢʩʢʠʡ, ʉʘʤʘʨʢʘʥʜʩʢʠʡ, ʂʘʪʪʘʢʫʨʛʘʥʩʢʠʡ, ʀʰʪʳʭʘʥʩʢʠʡ ʨʘʡʦʥʳ. ʏʘʩʪʦ. ʂʦʨʤʦʚʦʝ 

ʨʘʩʪʝʥʠʝ.  

ʉʝʤʝʡʩʪʚʦ: Salicaceae Mirb. 

ʈʦʜ: Salix L. 

S. wilhelmsiana M. Bieb. ʂʫʩʪʘʨʥʠʢ ʠʣʠ ʥʝʙʦʣʴʰʦʝ ʜʝʨʝʚʦ. ʌʘʥʝʨʦʬʠʪ, ʛʠʛʨʦʬʠʪ. ʈʘʩʪʝʪ 

ʧʦ ʙʝʨʝʛʘʤ ʨʘʚʥʠʥʥʳʭ ʠ ʛʦʨʥʳʭ ʨʝʢ. ɺʳʩʦʪʘ ʜʦʩʪʠʛʘʝʪ 1,5ï2,5 ʤ. ʋʨʛʫʪʩʢʠʡ, ʉʘʤʘʨʢʘʥʜʩʢʠʡ, 

ɼʞʘʤʙʘʡʩʢʠʡ ʨʘʡʦʥʳ. ʏʘʩʪʦ. ʊʝʭʥʠʯʝʩʢʦʝ, ʜʝʢʦʨʘʪʠʚʥʦʝ, ʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʦʝ, ʜʫʙʠʣʴʥʦʝ 

ʨʘʩʪʝʥʠʝ, ʤʝʜʦʥʦʩ. 

ʉʝʤʝʡʩʪʚʦ: Polygonaceae Juss. 

ʈʦʜ: Persicaria Mill.  

P. amphibia (L.) Delarbre. ʄʥʦʛʦʣʝʪʥʷʷ ʪʨʘʚʘ ʩ ʜʣʠʥʥʳʤʠ ʢʦʨʥʝʚʠʱʘʤʠ, ʢʨʠʧʪʦʬʠʪ, 

ʛʝʣʦʬʠʪ. ʋʨʛʫʪʩʢʠʡ, ʉʘʤʘʨʢʘʥʜʩʢʠʡ, ɼʞʘʤʙʘʡʩʢʠʡ, ʂʘʪʪʘʢʫʨʛʘʥʩʢʠʡ ʠ ʀʰʪʳʭʘʥʩʢʠʡ 

ʨʘʡʦʥʳ. ʏʘʩʪʦ. ʃʝʢʘʨʩʪʚʝʥʥʦʝ, ʜʫʙʠʣʴʥʦʝ ʨʘʩʪʝʥʠʝ. P. hydropiper (L.) Delarbre. ʆʜʥʦʣʝʪʥʷʷ 

ʪʨʘʚʘ ʩʦ ʩʪʝʨʞʥʝʚʳʤ ʢʦʨʥʝʤ, ʪʝʨʦʬʠʪ, ʛʝʣʦʬʠʪ. ʋʨʛʫʪʩʢʠʡ, ʊʘʡʣʷʢʩʢʠʡ, ɼʞʘʤʙʘʡʩʢʠʡ, 

ʀʰʪʳʭʘʥʩʢʠʡ ʨʘʡʦʥʳ. ʏʘʩʪʦ. ʃʝʢʘʨʩʪʚʝʥʥʦʝ, ʜʫʙʠʣʴʥʦʝ ʨʘʩʪʝʥʠʝ. P. lapathifolia (L.) 

Delarbre. ʆʜʥʦʣʝʪʥʷʷ ʪʨʘʚʘ ʩʦ ʩʪʝʨʞʥʝʚʳʤ ʢʦʨʥʝʤ, ʪʝʨʦʬʠʪ, ʛʝʣʦʬʠʪ. ʋʨʛʫʪʩʢʠʡ, 

ʉʘʤʘʨʢʘʥʜʩʢʠʡ, ɼʞʘʤʙʘʡʩʢʠʡ, ʂʘʪʪʘʢʫʨʛʘʥʩʢʠʡ ʠ ʀʰʪʭrʘʥʩʢʠʡ ʨʘʡʦʥʳ. ʏʘʩʪʦ. 

ʃʝʢʘʨʩʪʚʝʥʥʦʝ, ʜʫʙʠʣʴʥʦʝ ʨʘʩʪʝʥʠʝ. ɺʩʝ ʚʠʜʳ ʵʥʪʦʤʦʬʠʣʳ, ʛʠʜʨʦʭʦʨʳ ʠ ʘʥʝʤʦʭʦʨʳ. ʈʘʩʪʫʪ 

ʚʦʟʣʝ ʘʨʳʢʦʚ ʠ ʚ ʨʫʩʣʘʭ ʨʝʢ. 
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ʈʦʜ: Rumex L. 

R. syriacus Meisn. ʄʥʦʛʦʣʝʪʥʷʷ ʪʨʘʚʘ ʩ ʢʦʨʦʪʢʠʤʠ ʢʦʨʥʝʚʠʱʘʤʠ; ʢʨʠʧʪʦʬʠʪ, ʛʝʣʦʬʠʪ. 

ɺʳʩʦʪʘ 0,50ï0,70 ʤ. ʉʘʤʘʨʢʘʥʜʩʢʠʡ, ɼʞʘʤʙʘʡʩʢʠʡ, ʂʘʪʪʘʢʫʨʛʘʥʩʢʠʡ, ʇʘʡʘʨʳʢʩʢʠʡ ʠ 

ʀʰʪʳʭʘʥʩʢʠʡ ʨʘʡʦʥʳ. ʈʝʜʢʦ. ʃʝʢʘʨʩʪʚʝʥʥʦʝ, ʜʫʙʠʣʴʥʦʝ ʨʘʩʪʝʥʠʝ. R. conglomeratus Murray. 

ʄʥʦʛʦʣʝʪʥʷʷ ʪʨʘʚʘ ʩ ʢʦʨʦʪʢʠʤʠ ʢʦʨʥʝʚʠʱʘʤʠ; ʢʨʠʧʪʦʬʠʪ, ʛʝʣʦʬʠʪ. ɺʳʩʦʪʘ 0,70ï1,0 ʤ. 

ʉʘʤʘʨʢʘʥʜʩʢʠʡ, ɼʞʘʤʙʘʡʩʢʠʡ, ʂʘʪʪʘʢʫʨʛʘʥʩʢʠʡ, ʇʘʡʘʨʳʢʩʢʠʡ ʠ ʀʰʪʳʭʘʥʩʢʠʡ ʨʘʡʦʥʳ. 

ʏʘʩʪʦ. ʃʝʢʘʨʩʪʚʝʥʥʦʝ, ʜʫʙʠʣʴʥʦʝ ʨʘʩʪʝʥʠʝ. R. crispus L. ʄʥʦʛʦʣʝʪʥʷʷ ʪʨʘʚʘ ʩ ʢʦʨʦʪʢʠʤʠ 

ʢʦʨʥʝʚʠʱʘʤʠ; ʢʨʠʧʪʦʬʠʪ, ʛʝʣʦʬʠʪ. ɺʳʩʦʪʘ 0,80ï0,90 ʤ. ʉʘʤʘʨʢʘʥʜʩʢʠʡ, ʇʘʡʘʨʳʢʩʢʠʡ ʠ 

ʀʰʪʳʭʘʥʩʢʠʡ ʨʘʡʦʥʳ. ʏʘʩʪʦ. ʃʝʢʘʨʩʪʚʝʥʥʦʝ, ʜʫʙʠʣʴʥʦʝ ʨʘʩʪʝʥʠʝ. ɺʩʝ ʚʠʜʳ ʨʘʩʪʫʪ ʥʘ 

ʚʣʘʞʥʳʭ ʤʝʩʪʘʭ, ʚʦʟʣʝ ʘʨʳʢʦʚ ʠ ʢʘʥʘʣʦʚ, ʥʘ ʙʦʣʦʪʠʩʪʳʭ ʣʫʛʘʭ, ʠʥʦʛʜʘ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 

ʚʦʜʦʝʤʘʭ ʠ ʩʘʷʭ ʚ ʧʦʛʨʫʞʝʥʥʦʤ ʚʠʜʝ ʚ ʚʦʜʝ.  

ʉʝʤʝʡʩʪʚʦ: Ranunculaceae Juss. 

ʈʦʜ: Ranunculus L. 

R. pachycaulon (Nevski) Luferov. ʄʥʦʛʦʣʝʪʥʷʷ ʪʨʘʚʘ ʩʦ ʩʪʝʨʞʥʝʚʳʤʠ ʢʦʨʥʷʤʠ; 

ʢʨʠʧʪʦʬʠʪ, ʵʥʪʦʤʦʬʠʣ, ʛʠʜʨʦʭʦʨ, ʛʠʜʨʦʬʠʪ, ʨʘʩʪʝʪ ʚ ʧʦʛʨʫʞʝʥʥʦʤ ʚ ʚʦʜʫ ʚʠʜʝ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʤʝʜʣʝʥʥʦʪʝʢʫʱʠʭ ʢʘʥʘʣʘʭ, ʚʦʜʦʝʤʘʭ, ʘʨʳʢʘʭ, ʨʘʩʪʝʪ ʥʘ ʛʣʠʥʷʥʳʭ ʛʨʫʥʪʘʭ 

ʛʣʫʙʠʥʦʡ 0,5 ʤ. ʋʨʛʫʪʩʢʠʡ, ʉʘʤʘʨʢʘʥʜʩʢʠʡ, ɼʞʘʤʙʘʡʩʢʠʡ, ʇʘʡʘʨʳʢʩʢʠʡ, ʀʰʪʳʭʘʥʩʢʠʡ 

ʨʘʡʦʥʳ. ʈʝʜʢʦ. ʗʜʦʚʠʪʦʝ ʨʘʩʪʝʥʠʝ. R. sceleratus L. ʄʥʦʛʦʣʝʪʥʷʷ ʪʨʘʚʘ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ 

ʢʦʨʥʝʚʠʱʝʤ, ʢʨʠʧʪʦʬʠʪ, ʵʥʪʦʤʦʬʠʣ; ʛʠʜʨʦʭʦʨ ʠ ʘʥʝʤʦʭʦʨ, ʛʝʣʦʬʠʪ. ɺʳʩʦʪʘ 0,60ï0,85 ʤ. 

ʈʘʩʪʝʪ ʚ ʧʦʛʨʫʞʝʥʥʦʤ ʚ ʚʦʜʫ ʚʠʜʝ ʠ ʦʯʝʥʴ ʚʣʘʞʥʳʭ ʤʝʩʪʘʭ. ʋʨʛʫʪʩʢʠʡ, ʉʘʤʘʨʢʘʥʜʩʢʠʡ, 

ɼʞʘʤʙʘʡʩʢʠʡ, ʇʘʡʘʨʳʢʩʢʠʡ, ʀʰʪʳʭʘʥʩʢʠʡ ʨʘʡʦʥʳ. ʏʘʩʪʦ. ʗʜʦʚʠʪʦʝ ʨʘʩʪʝʥʠʝ. 

R. baldshuanicus Regel & Kom. ʄʥʦʛʦʣʝʪʥʷʷ ʪʨʘʚʘ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʢʦʨʥʝʚʠʱʘʤ; 

ʢʨʠʧʪʦʬʠʪʳ, ʵʥʪʦʤʦʬʠʣ, ʛʠʜʨʦʭʦʨ ʠ ʘʥʝʤʦʭʦʨ, ʛʝʣʦʬʠʪ. 0,80ï1,20 ʤ. ʈʘʩʪʝʪ ʚ ʧʦʛʨʫʞʝʥʥʦʤ ʚ 

ʚʦʜʫ ʚʠʜʝ ʠ ʦʯʝʥʴ ʚʣʘʞʥʳʭ ʤʝʩʪʘʭ. ʋʨʛʫʪʩʢʠʡ, ʉʘʤʘʨʢʘʥʜʩʢʠʡ, ɼʞʘʤʙʘʡʩʢʠʡ ʨʘʡʦʥʳ. ʏʘʩʪʦ. 

ʗʜʦʚʠʪʦʝ ʨʘʩʪʝʥʠʝ. 

ʉʝʤʝʡʩʪʚʦ: Brassicaceae Burnett 

ʈʦʜ: Rorippa Scop. 

R. palustris (L.) Besser. ʄʥʦʛʦʣʝʪʥʝʝ ʨʘʩʪʝʥʠʝ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʢʦʨʥʝʚʠʱʘʤʠ; 

ʛʝʤʠʢʨʠʧʪʦʬʠʪ; ʵʥʪʦʤʦʬʠʣ, ʘʚʪʦʛʘʤ, ʛʠʜʨʦʭʦʨ ʠ ʵʧʠʟʦʭʦʨ; ʛʝʣʦʬʠʪ; ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʧʨʫʜʘʭ ʠ 

ʘʨʳʢʘʭ. ɽʚʨʦ-ʜʨʝʚʥʝʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʡ. ɼʞʘʤʙʘʡʩʢʠʡ, ʉʘʤʘʨʢʘʥʜʩʢʠʡ, ɸʢʜʘʨʴʠʥʩʢʠʡ 

ʨʘʡʦʥʳ. ʏʘʩʪʦ. ʂʦʨʤʦʚʦʝ. R. silvestris (L.) Besser. ʄʥʦʛʦʣʝʪʥʝʝ ʨʘʩʪʝʥʠʝ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ 

ʢʦʨʥʝʚʠʱʘʤʠ; ʛʝʤʠʢʨʠʧʪʦʬʠʪ; ʵʥʪʦʤʦʬʠʣ, ʘʚʪʦʛʘʤ, ʛʠʜʨʦʭʦʨ ʠ ʵʧʠʟʦʭʦʨ; ʛʝʣʦʬʠʪ; 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʤʘʣʝʥʴʢʠʭ ʚʦʜʦʝʤʘʭ ʠ ʘʨʳʢʘʭ. ɽʚʨʦ-ʜʨʝʚʥʝʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʡ. 

ɼʞʘʤʙʘʡʩʢʠʡ, ʉʘʤʘʨʢʘʥʜʩʢʠʡ, ɸʢʜʘʨʴʠʥʩʢʠʡ ʨʘʡʦʥʳ. ʏʘʩʪʦ. ʂʦʚʨʦʚʦʝ ʨʘʩʪʝʥʠʝ. 

ʈʦʜ: Nasturtium W. T. Aitson 

N. officinale W. T. Aitson. ʄʥʦʛʦʣʝʪʥʷʷ ʪʨʘʚʘ ʩ ʜʣʠʥʥʳʤʠ ʢʦʨʥʝʚʠʱʘʤʠ, ʢʨʠʧʪʦʬʠʪ, 

ʛʝʣʦʬʠʪ; ʨʘʩʪʝʪ, ʧʨʠʧʦʜʥʠʤʘʷ ʩʪʝʙʣʠ ʠ ʦʙʨʘʟʫʷ ʙʦʢʦʚʳʝ ʢʦʨʥʠ, ʜʦʩʪʠʛʘʝʪ 0,10ï0,50 ʩʤ 

ʚʳʩʦʪʳ. ʈʘʩʪʝʪ ʚ ʜʨʝʥʘʞʥʳʭ ʢʘʥʘʣʘʭ, ʪʠʭʦ ʪʝʢʫʱʠʭ ʩʘʷʭ, ʢʘʥʘʣʘʭ, ʨʫʩʣʘʭ ʨʝʢ. ɼʞʘʤʙʘʡʩʢʠʡ, 

ʉʘʤʘʨʢʘʥʜʩʢʠʡ, ʋʨʛʫʪʩʢʠʡ, ʊʘʡʣʷʢʩʢʠʡ ʠ ʀʰʪʳʭʘʥʩʢʠʡ ʨʘʡʦʥʳ. ʏʘʩʪʦ (ʤʝʩʪʘʤʠ ʦʙʠʣʴʥʦ). 

ʏʘʩʪʦ. ʃʝʢʘʨʩʪʚʝʥʥʦʝ ʨʘʩʪʝʥʠʝ. 

ʉʝʤʝʡʩʪʚʦ: Apocynaceae Juss. 

ʈʦʜ: Trachomitum Woodson 

Trachomitum scabrum (Russanov) Pobed. ʄʥʦʛʦʣʝʪʥʷʷ ʪʨʘʚʘ ʩʦ ʩʪʝʨʞʥʝʚʳʤʠ ʢʦʨʥʷʤʠ. 

ʂʨʠʧʪʦʬʠʪ, ʛʠʛʨʦʬʠʪ. ɼʦʩʪʠʛʘʝʪ 1,30ï1,80 ʤ ʚʳʩʦʪʳ. ʈʘʩʪʝʪ ʧʦ ʜʦʣʠʥʘʤ, ʙʝʨʝʛʘʤ ʨʝʢ ʠ 

ʧʨʫʜʦʚ. ɼʞʘʤʙʘʡʩʢʠʡ, ɸʢʜʘʨʴʠʥʩʢʠʡ, ʀʰʪʳʭʘʥʩʢʠʡ, ʂʘʪʪʘʢʫʨʛʘʥʩʢʠʡ, ʇʘʡʘʨʳʢʩʢʠʡ ʠ 

ʇʘʭʪʘʯʠʥʩʢʠʡ ʨʘʡʦʥʳ. ʏʘʩʪʦ. ʃʝʢʘʨʩʪʚʝʥʥʳʝ, ʷʜʦʚʠʪʦʝ, ʪʝʭʥʠʯʝʩʢʦʝ, ʜʝʢʦʨʘʪʠʚʥʦʝ, 

ʤʝʜʦʥʦʩʥʦʝ ʨʘʩʪʝʥʠʝ. 
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ʉʝʤʝʡʩʪʚʦ: Onagraceae Juss. 

ʈʦʜ: Epilobium Dill. ex L. 

Epilobium hirsutum L. ʄʥʦʛʦʣʝʪʥʷʷ ʪʨʘʚʘ ʩʦ ʩʪʝʨʞʥʝʚʳʤʠ ʢʦʨʥʷʤʠ. ʂʨʠʧʪʦʬʠʪ, 

ʛʠʛʨʦʬʠʪ. ɼʦʩʪʠʛʘʝʪ 1,60ï2,10 ʤ ʚʳʩʦʪʳ. ʈʘʩʪʝʪ ʧʦ ʙʝʨʝʛʘʤ ʨʝʢ ʠ ʧʨʫʜʦʚ ʥʘ ʨʘʚʥʠʥʥʳʭ, 

ʛʦʨʥʳʭ ʠ ʧʨʝʜʛʦʨʥʳʭ ʫʯʘʩʪʢʘʭ. ʋʨʛʫʪʩʢʠʡ, ʉʘʤʘʨʢʘʥʜʩʢʠʡ, ɼʞʘʤʙʘʡʩʢʠʡ ʠ ʂʘʪʪʘʢʫʨʛʘʥʩʢʠʡ 

ʨʘʡʦʥʳ. ʏʘʩʪʦ. ʃʝʢʘʨʩʪʚʝʥʥʦʝ, ʜʝʢʦʨʘʪʠʚʥʦʝ, ʢʦʨʤʦʚʦʝ ʨʘʩʪʝʥʠʝ, ʤʝʜʦʥʦʩ. 

ʉʝʤʝʡʩʪʚʦ: Datiscaceae Dumort. 

ʈʦʜ: Datisca L. 

D. cannabina L. ʄʥʦʛʦʣʝʪʥʷʷ ʪʨʘʚʘ ʩʦ ʩʪʝʨʞʥʝʚʳʤʠ ʢʦʨʥʷʤʠ. ʂʨʠʧʪʦʬʠʪ, ʛʠʛʨʦʬʠʪ. 

ɼʦʩʪʠʛʘʝʪ ʜʦ 1,50ï2,00 ʤ ʚʳʩʦʪʳ. ʈʘʩʪʝʪ ʧʦ ʙʝʨʝʛʘʤ ʨʝʢ ʥʘ ʛʦʨʥʳʭ ʠ ʧʨʝʜʛʦʨʥʳʭ ʫʯʘʩʪʢʘʭ. 

ʋʨʛʫʪʩʢʠʡ ʨʘʡʦʥ (ɸʤʘʥʢʫʪʘʥʩʘʡ, ʄʝʭʥʘʪʢʘʰ, ʉʝʚʘʨʟʩʘʡ, ʂʫʟʠʯʠʩʘʡ). ʏʘʩʪʦ. ʃʝʢʘʨʩʪʚʝʥʥʦʝ, 

ʢʨʘʩʠʣʴʥʦʝ, ʜʝʢʦʨʘʪʠʚʥʦʝ ʨʘʩʪʝʥʠʝ. 

ʉʝʤʝʡʩʪʚʦ: Urticaceae Juss. 

ʈʦʜ: Urtica L. 

U. dioica L. ʄʥʦʛʦʣʝʪʥʷʷ ʪʨʘʚʘ ʩ ʜʣʠʥʥʳʤʠ ʢʦʨʥʝʚʠʱʘʤʠ. ɻʝʤʠʢʨʠʧʪʦʬʠʪ, ʛʠʛʨʦʬʠʪ; 

ʜʦʩʪʠʛʘʝʪ ʚʳʩʦʪ rʜʦ 1,5ï1,8 ʤ, ʨʘʩʪʝʪ ʚ ʨʫʩʣʘʭ ʨʝʢ, ʚʦʟʣʝ ʢʘʥʘʣʦʚ ʠ ʘʨʳʢʦʚ ʠ ʥʘ ʚʣʘʞʥʳʭ 

ʤʝʩʪʘʭ. ɺ ʦʩʥʦʚʥʦʤ ʚ ʛʦʨʥʳʭ ʨʝʛʠʦʥʘʭ ʉʘʤʘʨʢʘʥʜʩʢʦʤ ʦʙʣʘʩʪʠ (ɸʤʘʥʢʫʪʘʥ, ʂʫʟʠʯʠ, 

ɸʛʘʣʳʢ). ʏʘʩʪʦ. ʃʝʢʘʨʩʪʚʝʥʥʦʝ ʨʘʩʪʝʥʠʝ. 

ʉʝʤʝʡʩʪʚʦ: Asteraceae Bercht. & J. Presl  

ʈʦʜ: Bidens L. 

B. tripartite L. ʆʜʥʦʣʝʪʥʷʷ ʪʨʘʚʘ ʩʦ ʩʪʝʨʞʥʝʚʳʤʠ ʢʦʨʥʷʤʠ, ʪʝʨʦʬʠʪ, ʛʠʛʨʦʬʠʪ; 

ʜʦʩʪʠʛʘʝʪ ʚʳʩʦʪ r0,2ï1,0 ʤ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʘʨʳʢʘʭ, ʩʘʷʭ, ʨʫʩʣʘʭ ʨʝʢ, ʥʘ ʚʣʘʞʥʳʭ ʧʦʯʚʘʭ. 

ʂʘʪʪʘʢʫʨʛʘʥʩʢʠʡ, ʀʰʪʳʭʘʥʩʢʠʡ, ɼʞʘʤʙʘʡʩʢʠʡ ʠ ʋʨʛʫʪʩʢʠʡ ʨʘʡʦʥʳ. ʏʘʩʪʦ. ʃʝʢʘʨʩʪʚʝʥʥʦʝ 

ʨʘʩʪʝʥʠʝ.  

ʉʝʤʝʡʩʪʚʦ: Apiaceae Lyndl. 

ʈʦʜ: Sium L. 

S. sisarum L. ʄʥʦʛʦʣʝʪʥʷʷ ʪʨʘʚʘ ʩ ʢʦʨʦʪʢʠʤʠ ʢʦʨʥʝʚʠʱʘʤʠ, ʢʨʠʧʪʦʬʠʪ, ʛʠʛʨʦʬʠʪ; 

ʚʳʩʦʪʘ ð ʜʦ 0,40ï0,80 ʤ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʚʣʘʞʥʳʭ ʧʦʯʚʘʭ, ʚ ʘʨʳʢʘʭ, ʢʘʥʘʣʘʭ ʠ ʧʦ ʢʨʘʷʤ 

ʧʨʫʜʦʚ. ʉʘʤʘʨʢʘʥʜʩʢʠʡ, ɼʞʘʤʙʘʡʩʢʠʡ, ʋʨʛʫʪʩʢʠʡ ʨʘʡʦʥʳ. ʈʝʜʢʦ. ʃʝʢʘʨʩʪʚʝʥʥʦʝ, ʤʘʩʣʠʯʥʦʝ 

ʨʘʩʪʝʥʠʝ.  

ʈʦʜ: Heracleum L. 

H. lehmannianum Bunge. ʄʥʦʛʦʣʝʪʥʷʷ ʪʨʘʚʘ ʩʦ ʩʪʝʨʞʥʝʚʳʤʠ ʢʦʨʥʷʤʠ. ʂʨʠʧʪʦʬʠʪ, 

ʛʠʛʨʦʬʠʪ. ɼʦʩʪʠʛʘʝʪ ʚʳʩʦʪʳ 1,60ï2,00 ʤ. ʨʘʩʪʝʪ ʧʦ ʙʝʨʝʛʘʤ ʛʦʨʥʳʭ ʠ ʧʨʝʜʛʦʨʥʳʭ ʨʝʢ. 

ʋʨʛʫʪʩʢʠʡ ʨʘʡʦʥ (ɸʤʘʥʢʫʪʘʥʩʘʡ, ʂʫʟʠʯʠʩʘʡ, ʄʝʭʥʘʪʢʘʰ). ʏʘʩʪʦ. ʃʝʢʘʨʩʪʚʝʥʥʦʝ, 

ʵʬʠʨʦʤʘʩʣʠʯʥʦʝ, ʢʦʨʤʦʚʦʝ ʨʘʩʪʝʥʠʝ, ʤʝʜʦʥʦʩ. 

ʉʝʤʝʡʩʪʚʦ: Haloragaceae R. Br. 

ʈʦʜ: Myriophyllum Ponted. ex L. 

M. spicatum L. ʄʥʦʛʦʣʝʪʥʝʝ ʨʘʩʪʝʥʠʝ ʩʦ ʩʪʝʨʞʥʝʚʳʤʠ ʢʦʨʥʷʤʠ; ʢʨʠʧʪʦʬʠʪ, ʛʠʜʨʦʬʠʪ; 

ʛʠʜʨʦʭʦʨ; ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʪʠʭʦ ʪʝʢʫʱʠʭ ʚʦʜʘʭ, ʚʳʩʦʪʘ 0,5ï1,2 ʤ; ʛʘʣʦʬʠʪ, ʨʘʩʪʝʪ ʚ ʚʦʜʘʭ, ʙʦʛʘʪʳʭ 

ʢʘʣʴʮʠʝʤ, ʚ ʚʦʜʥʳʭ ʙʘʩʩʝʡʥʘʭ ʩ ʛʣʠʥʠʩʪʳʤ ʜʥʦʤ. ɺʦʜʦʝʤ rʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʝ ʢ 

ʠʟʤʝʥʝʥʠ ʁʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ. ɸʢʜʘʨʴʠʥʩʢʦʝ, ʂʘʪʪʘʢʫʨʛʘʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʏʘʩʪʦ. 

ʂʦʨʤʦʚʦʝ ʨʘʩʪʝʥʠʝ.  

ʉʝʤʝʡʩʪʚʦ: Plantaginaceae Juss. 

ʈʦʜ: Plantago L. 

P. major L. ʄʥʦʛʦʣʝʪʥʷʷ ʪʨʘʚʘ ʩ ʢʦʨʦʪʢʠʤʠ ʢʦʨʥʝʚʠʱʘʤʠ, ʛʝʤʠʢʨʠʧʪʦʬʠʪ, ʛʠʛʨʦʬʠʪ. 

ʈʘʩʪʝʪ ʥʘ ʚʣʘʞʥʳʭ ʧʦʯʚʘʭ ʫ ʘʨʳʢʦʚ, ʢʘʥʘʣʦʚ, ʩʘʝʚ ʠ ʨʫʩʝʣ ʨʝʢ. ʇʦʯʪʠ ʫ ʚʩʝʭ ʚʦʜʦʝʤʦʚ 
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ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʯʝʥʴ ʯʘʩʪʦ. ʃʝʢʘʨʩʪʚʝʥʥʦʝ, ʢʦʨʤʦʚʦʝ ʨʘʩʪʝʥʠʝ. P. lanceolata L. 

ʄʥʦʛʦʣʝʪʥʷʷ ʪʨʘʚʘ ʩ ʢʦʨʦʪʢʠʤʠ ʢʦʨʥʝʚʠʱʘʤʠ, ʛʝʤʠʢʨʠʧʪʦʬʠʪ, ʛʠʛʨʦʬʠʪ. ʈʘʩʪʝʪ ʥʘ ʚʣʘʞʥʳʭ 

ʟʝʤʣʷʭ ʫ ʘʨʳʢʦʚ, ʢʘʥʘʣʦʚ, ʩʘʝʚ ʠ ʨʫʩʝʣ ʨʝʢ. ʇʦʯʪʠ ʫ ʚʩʝʭ ʚʦʜʦʝʤʦʚ ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʆʯʝʥʴ ʯʘʩʪʦ. ʃʝʢʘʨʩʪʚʝʥʥʦʝ, ʢʦʨʤʦʚʦʝ ʨʘʩʪʝʥʠʝ.  

ʈʦʜ: Veronica L. 

V. anagallis-aquatica L. ʄʥʦʛʦʣʝʪʥʷʷ ʪʨʘʚʘ ʩ ʢʦʨʥʝʚʠʱʘʤʠ; ʛʝʤʠʢʨʠʧʪʦʬʠʪ, ʛʝʣʦʬʠʪ. 

ɼʦʩʪʠʛʘʝʪ ʚʳʩʦʪ r0,7ï1,0 ʤ. ʋʨʛʫʪʩʢʠʡ, ʉʘʤʘʨʢʘʥʜʩʢʠʡ, ɼʞʘʤʙʘʡʩʢʠʡ, ʂʘʪʪʘʢʫʨʛʘʥʩʢʠʡ 

ʨʘʡʦʥʳ. ʏʘʩʪʦ. ʃʝʢʘʨʩʪʚʝʥʥʦʝ ʨʘʩʪʝʥʠʝ, ʤʝʜʦʥʦʩ. V. anagalloidis Guss. ʄʥʦʛʦʣʝʪʥʷʷ ʪʨʘʚʘ ʩ 

ʢʦʨʥʝʚʠʱʘʤʠ. ɻʝʤʠʢʨʠʧʪʦʬʠʪ, ʛʝʣʦʬʠʪ. ɼʦʩʪʠʛʘʝʪ ʚʳʩʦʪ r0,60ï0,80 ʤ. ʉʘʤʘʨʢʘʥʜʩʢʠʡ, 

ɼʞʘʤʙʘʡʩʢʠʡ, ʋʨʛʫʪʩʢʠʡ ʨʘʡʦʥʳ. ʈʝʜʢʦ. ʆʙʘ ʚʠʜʘ ʨʘʩʪʫʪ ʚ ʛʦʨʥʳʭ ʠ ʧʨʝʜʛʦʨʥʳʭ ʨʘʡʦʥʘʭ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʤʝʜʣʝʥʥʦ ʪʝʢʫʱʠʭ ʩʙʨʦʩʘʭ ʠ ʧʨʫʜʘʭ. 

ʉʝʤʝʡʩʪʚʦ: Lamiaceae Martinov 

ʈʦʜ: Mentha L. 

M. longifoilia (L.) L. ʄʥʦʛʦʣʝʪʥʷʷ ʪʨʘʚʘ ʩ ʜʣʠʥʥʳʤʠ ʠ ʢʦʨʦʪʢʠʤʠ ʢʦʨʥʝʚʠʱʘʤʠ, 

ʛʝʤʠʢʨʠʧʪʦʬʠʪ, ʛʠʛʨʦʬʠʪ; ʜʦʩʪʠʛʘʝʪ ʚʳʩʦʪ r0,30ï0,40 ʤ. ʈʘʩʪʝʪ ʫ ʘʨʳʢʦʚ, ʢʘʥʘʣʦʚ, ʚʦʟʣʝ 

ʩʘʝʚ ʥʘ ʚʣʘʞʥʳʭ ʧʦʯʚʘʭ. ʇʦʯʪʠ ʫ ʚʩʝʭ ʚʦʜʦʝʤʦʚ ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʯʝʥʴ ʯʘʩʪʦ. 

ʇʠʱʝʚʦʝ, ʣʝʢʘʨʩʪʚʝʥʥʦʝ, ʵʬʠʨʦʤʘʩʣʠʯʥʦʝ ʨʘʩʪʝʥʠʝ. 

ʈʦʜ: Stachys L. 

S. setifera C. A. Mey. ʄʥʦʛʦʣʝʪʥʷʷ ʪʨʘʚʘ ʩ ʢʦʨʦʪʢʠʤʠ ʢʦʨʥʝʚʠʱʘʤʠ, ʢʨʠʧʪʦʬʠʪ, 

ʛʠʛʨʦʬʠʪ; ʜʦʩʪʠʛʘʝʪ ʚʳʩʦʪ r0,30ï0,60 ʤ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʪʠʭʦ ʪʝʢʫʱʠʭ ʩʘʷʭ, ʚʦʜʦʝʤʘʭ, 

ʚʦʟʣʝ ʘʨʳʢʦʚ, ʢʘʥʘʣʦʚ. ʋʨʛʫʪʩʢʠʡ, ʉʘʤʘʨʢʘʥʜʩʢʠʡ, ɼʞʘʤʙʘʡʩʢʠʡ, ʇʘʩʪʜʘʨʛʦʤʩʢʠʡ ʠ 

ʀʰʪʳʭʘʥʩʢʠʡ ʨʘʡʦʥʳ. ʈʝʜʢʦ. ʃʝʢʘʨʩʪʚʝʥʥʦʝ, ʵʬʠʨʦʤʘʩʣʠʯʥʦʝ ʨʘʩʪʝʥʠʝ, ʤʝʜʦʥʦʩ. 

 

ʆʙʩʫʞʜʝʥʠʝ 

ʀʟ ʘʥʘʣʠʟʘ ʩʦʙʨʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ 72 ʚʠʜʘ ʚʦʜʥʳʭ ʠ ʧʨʠʙʨʝʞʥʳʭ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ 5 ʢʣʘʩʩʘʤ, 

34 ʩʝʤʝʡʩʪʚʘʤ ʠ 51 ʨʦʜʘʤ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚ 

Potamogetonaceae (4 ʚʠʜʘ), Poaceae (9 ʚʠʜʦʚ), Cyperaceae (7 ʚʠʜʦʚ), Polygonaceae (6 ʚʠʜʦʚ), 

Plantaginaceae (4 ʚʠʜʘ), ʢʦʪʦʨʳʝ ʦʭʚʘʪʳʚʘʶʪ ʦʢʦʣʦ 56% ʚʩʝʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. ʆʩʪʘʣʴʥʳʝ 

32 ʚʠʜʘ (44%) ʨʘʩʪʝʥʠʡ ʦʪʥʦʩʷʪʩʷ ʢ 29 ʩʝʤʝʡʩʪʚʘʤ, ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʦ 1ï3 

ʚʠʜʘʤʠ ʨʘʩʪʝʥʠʡ. ʀʟ ʚʳʷʚʣʝʥʥʳʭ 72 ʚʠʜʦʚ 6-ʪʠ ʚʠʜʘʤ ʪʨʝʙʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʘ ̫ʦʭʨʘʥʘ. ʕʪʦ 

Alisma plantago-aquatica L., A. lanceolatum L., Sagittaria trifolia L., Acorus calamus L., Butomus 

umbellatus L., Orchis umbrosa Kar. et Kir. ɺʝʜʫʱʠʤʠ ʨʦʜʘʤʠ ʨʘʩʪʝʥʠʡ ʷʚʣʷʶʪʩʷ Typha (3), 

Potamogeton (4), Cyperus (5), Persicaria (3), Rumex (3), Ranunculus (3), ʢ ʵʪʠʤ ʨʦʜʘʤ ʦʪʥʦʩʷʪʩʷ 

21 ʚʠʜ (29,16%) ʨʘʩʪʝʥʠʡ. ʆʩʪʘʣʴʥʳʝ 45 ʨʦʜʦʚ ʨʘʩʪʝʥʠʡ (70,84%) ʧʨʝʜʩʪʘʚʣʝʥʳ 1ï2 ʚʠʜʘʤʠ. 

ʀʟ ʥʠʭ 9 ʚʠʜʦʚ (12,5%) ʷʚʣʷʶʪʩʷ ʦʜʥʦʣʝʪʥʠʤʠ, 55 ʚʠʜʦʚ (76,38%) ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ ʠ 1 ʚʠʜ 

(1,38%) ʜʨʝʚʝʩʥʳʡ. 

ʇʦ ʧʦʜʟʝʤʥʳʤ ʯʘʩʪʷʤ: 13 ʚʠʜʦʚ (18,05%) ʩʪʝʨʞʥʝʢʦʨʥʝʚʳʝ, 5 ʚʠʜʦʚ (6,94%) 

ʤʦʯʢʦʚʘʪʳʝ, 4 ʚʠʜʘ (5,55%) ʢʣʫʙʝʥʴʢʦʚʳʝ, 41 ʚʠʜ (56,94%) ʢʦʨʥʝʚʠʱʥʳʝ, ʫ 3-ʭ ʚʠʜʦʚ 

(4,16%) ʢʦʨʥʠ ʦʙʨʘʟʫʝʪʩʷ ʚ ʚʦʜʝ ʠ ʫ 1 ʚʠʜʘ (1,38%) ʥʝ ʠʤʝʝʪʩʷ ʢʦʨʥʝʡ. ɾʠʟʥʝʥʥʳʝ ʬʦʨʤʳ ʧʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʈʘʫʥʢʠʝʨʘ: ʬʘʥʝʨʦʬʠʪʳ 1 ʚʠʜ (1,38%), ʢʨʠʧʪʦʬʠʪʳ 40 ʚʠʜʦʚ (55,55%), 

ʛʝʤʠʢʨʠʧʪʦʬʠʪʳ 10 ʚʠʜʦʚ (13,88%) ʠ 14 ʚʠʜʦʚ (19,44%) ʦʪʥʦʩʷʪʩʷ ʢ ʪʝʨʦʬʠʪʘʤ. ʇʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʚʣʘʞʥʦʩʪʠ: 17 ʚʠʜʦʚ (23,61%) ʦʪʥʦʩʷʪʩʷ ʢ ʛʠʜʨʦʬʠʪʘʤ, 26 ʚʠʜʦʚ (36,11%) ʢ 

ʛʝʣʦʬʠʪʘʤ ʠ 29 ʚʠʜʦʚ (40,27%) ʢ ʛʠʛʨʦʬʠʪʘʤ. ʇʦ ʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ: 26 ʚʠʜʦʚ 

(36,11%) ʦʪʥʦʩʷʪʩʷ ʢ ʣʝʢʘʨʩʪʚʝʥʥʳʤ, 33 ʚʠʜʦʚ (45,83%) ʢ ʢʦʨʤʦʚʳʤ, 9 ʚʠʜʦʚ (12,5%) ʢ 

ʪʝʭʥʠʯʝʩʢʠʤ, 8 ʚʠʜʦʚ (11,11%) ʢ ʜʫʙʠʣʴʥʳʤ, 8 ʚʠʜʦʚ (11,11%) ʢ ʤʝʜʦʥʦʩʥʳʤ, 11 ʚʠʜʦʚ 
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(15,27%) ʢ ʜʝʢʦʨʘʪʠʚʥʳʤ, 4 ʚʠʜʘ (5,55%) ʢ ʷʜʦʚʠʪʳʤ, 2 ʚʠʜʘ (2,77%) ʢ ʧʠʱʝʚʳʤ, 1 ʚʠʜ 

(1,38%) ʢ ʢʨʘʩʠʣʴʥʳʤ ʠ 1 ʚʠʜ (1,38%) ʢ ʤʘʩʣʠʯʥʳʤ ʨʘʩʪʝʥʠʷʤ. 

 

ɺʳʚʦʜʳ 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʬʣʦʨʳ ʚʳʩʰʠʭ ʚʦʜʥʳʭ ʠ ʧʨʠʙʨʝʞʥʳʭ ʨʘʩʪʝʥʠʡ ʚʦʜʦʝʤʦʚ ʉʘʤʘʨʢʘʥʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʥʝ ʙʦʛʘʯʝ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ. ʅʘʧʨʠʤʝʨ, ʚʦ ʬʣʦʨʝ ʚʦʜʦʝʤʦʚ ʠ ʚʦʜʦʪʦʢʦʚ ɸʩʪʨʘʭʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʚʳʷʚʣʝʥʦ 436 ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ [20], ʚʦʜʥʘ ̫ʬʣʦʨʘ ʈʦʩʩʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ 

344 ʚʠʜʘʤʠ [21], ʧʦ ʜʘʥʥʳʤ P. Chambers ʠ ʜʨ. [22] ʚ ʩʚʦʜʢʝ ʤʠʨʦʚʦʡ ʬʣʦʨʳ ʩʦʩʫʜʠʩʪʳʭ 

ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 2614 ʚʠʜʦʚ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʉʘʤʘʨʢʘʥʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʢʣʠʤʘʪ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ, ʚ ʛʦʨʥʳʭ ʠ ʧʨʝʜʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʠ ʣʝʪʦʤ ʠ 

ʧʦʟʜʥʝʡ ʦʩʝʥʴʶ ʙʦʣʴʰʠʥʩʪʚʦ ʚʦʜʦʝʤʦʚ ʩʦʭʥʫʪ. ʆʩʥʦʚʥʘʷ ʬʣʦʨʘ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʠ 

ʪʫʛʘʝʚ. ʕʪʦ ʚʠʜʥʦ ʠʟ ʢʦʣʠʯʝʩʪʚʘ ʥʘʩʪʦʷʱʠʭ ʛʠʜʨʦʬʠʪʦʚ (17 ʚʠʜʦʚ, 23,61% ʠʟ ʦʙʱʝʛʦ ʬʣʦʨʳ). 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 106 ʚʠʜʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

23 ʨʦʜʘʤ ʩʝʤʝʡʩʪʚʘ Fabaceae Lindl., ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʣʝʪʥʠʭ ʧʘʩʪʙʠʱʘʭ ʅʘʭʠʯʝʚʘʥʩʢʦʡ 

ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ. ʂʘʞʜʳʡ ʚʠʜ ʦʪʥʝʩʝʥ ʢ ʦʧʨʝʜʝʣʝʥʥʦʡ ʞʠʟʥʝʥʥʦʡ ʬʦʨʤʝ ʧʦ ʩʠʩʪʝʤʝ 

ʂ. ʈʘʫʥʢʠʝʨʘ ʠ ʀ. ɻ. ʉʝʨʝʙʨʷʢʦʚʘ, ʜʘʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ ʙʦʙʦʚʳʭ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʚʦʜʝ ʠ ʩʫʙʩʪʨʘʪʫ, ʘ ʪʘʢʞʝ ʫʢʘʟʘʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦ ʧʦʷʩʘʤ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʵʣʝʤʝʥʪʳ ʠ ʪʠʧʳ ʘʨʝʘʣʦʚ. 

 

Abstract. The article provides a bioecological analysis of 106 species belonging to 23 genera 

of the Fabaceae Lindl. Family growing on the summer pastures of the Nakhchivan Autonomous 

Republic. Each species is assigned to a certain life form according to the system of K. Raunkier and 

I. G. Serebryakov, the classification of the life forms of legumes in relation to water and substrate is 

given, as well as the distribution along the belts, geographical elements and types of areas. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Fabaceae, ʙʦʙʦʚʳʝ ʨʘʩʪʝʥʠʷ, ʧʝʪʨʦʬʠʪʳ, ʣʝʪʥʠʝ ʧʘʩʪʙʠʱʘ, ʞʠʟʥʝʥʥʳʝ 

ʬʦʨʤʳ, ʅʘʭʠʯʝʚʘʥʩʢʘʷ ʘʚʪʦʥʦʤʥʘʷ ʨʝʩʧʫʙʣʠʢʘ. 

 

Keywords: Fabaceae, legumes, petrophytes, summer pastures, life forms, Nakhchivan 

Autonomous Republic. 
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ɺʚʝʜʝʥʠʝ 

ʅʘʭʠʯʝʚʘʥʩʢʘʷ ʘʚʪʦʥʦʤʥʘʷ ʨʝʩʧʫʙʣʠʢʘ ʛʦʨʥʘʷ ʩʪʨʘʥʘ. ʇʣʦʱʘʜʴ ʨʝʩʧʫʙʣʠʢʠ ʨʘʚʥʘ 

536,3 ʪʳʩ ʛʘ. ʀʟ ʥʠʭ ʥʘ ʛʦʨʥʫʶ ʯʘʩʪʴ ʧʨʠʭʦʜʠʪʩʷ 416,3 ʪʳʩ ʛʘ. ʌʣʦʨʘ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ 

ʙʦʛʘʪʘʷ, ʩʚʦʝʦʙʨʘʟʥʘʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ 

ʨʝʩʧʫʙʣʠʢʠ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʩʚʳʰʝ 3000 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 907 ʨʦʜʘʤ ʠ 

177 ʩʝʤʝʡʩʪʚʘʤ [1]. ʌʣʦʨʘ ʣʝʪʥʠʭ ʧʘʩʪʙʠʱ ʙʦʛʘʪʘ ʧʦʣʝʟʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʩʨʝʜʠ ʥʠʭ 

ʦʩʦʙʝʥʥʦ ʚʳʜʝʣʷʶʪʩʷ ʙʦʙʦʚʳʝ. ʉʝʤʝʡʩʪʚʦ ɹʦʙʦʚʳʭ (Fabaceae Lindl.) ð ʦʜʥʦ ʠʟ ʦʙʰʠʨʥʳʭ 

ʙʦʪʘʥʠʯʝʩʢʠʭ ʩʝʤʝʡʩʪʚ. ʕʪʦ ʩʝʤʝʡʩʪʚʦ ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠ ʤʦʣʦʜʳʭ, ʥʦ 

ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʦ ʬʦʨʤʘʤ, ʚʢʣʶʯʘʝʪ ʦʢʦʣʦ 500 ʨʦʜʦʚ ʠ 12000 ʚʠʜʦʚ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʦʪ ʪʨʦʧʠʢʦʚ ʜʦ ʭʦʣʦʜʥʳʭ ʨʘʡʦʥʦʚ ʩʝʚʝʨʘ. ʅʘ ʂʘʚʢʘʟʝ ʦʢʦʣʦ 550 ʚʠʜʦʚ, ʚ 

ɸʟʝʨʙʘʡʜʞʘʥʝ ʩʚʳʰʝ 400, ʚʦ ʬʣʦʨʝ ʅʘʭʠʯʝʚʘʥʠ ʦʪʤʝʯʝʥʳ 46 ʨʦʜʦʚ ʠ 258 ʚʠʜʦʚ [2, ʩ. 199]. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ɹʦʙʦʚʳʝ ʣʝʪʥʠʭ ʧʘʩʪʙʠʱ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʈ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʦʩʪʦʷʣ ʚ ʪʦʤ, ʯʪʦ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʩʝʤʝʡʩʪʚʘ ɹʦʙʦʚʳʝ ʙʳʣ ʦʪʥʝʩʝʥ ʢ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʞʠʟʥʝʥʥʦʡ ʬʦʨʤʝ (ɾʌ) [3ï6], ʘ ʪʘʢʞʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʦʜʝ ʠ ʩʫʙʩʪʨʘʪʫ. ɼʣʷ 

ʚʳʷʚʣʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ɹʦʙʦʚʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩɹ ʦʩʥʦʚʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʩʦʙʨʘʥʥʳʝ ʥʘʤʠ 

ʚ ʧʝʨʠʦʜ ʵʢʩʧʝʜʠʮʠʡ ʧʨʠ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʘ ʪʘʢʞʝ ʤʘʪʝʨʠʘʣʳ ʛʝʨʙʘʨʥʦʛʦ ʬʦʥʜʘ ʠ 

ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ. ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʨʘʩʪʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʧʨʝʜʝʣʠʪʝʣʠ 

ʇ. ʄ. ʄʘʝʚʩʢʦʛʦ [4], ʀ. ɸ. ɻʫʙʘʥʦʚʘ ʠ ʜʨ. [7].  

ɻʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʝʪʦʜʠʢʝ [2, 8ï10]. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʦʪʥʦʰʝʥʠʷ ʢ ʚʦʜʝ ʠ ʧʦʯʚʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʘʪʝʨʠʘʣʳ ʀʥʪʝʨʥʝʪʘ 

(http://www studbooks.net; http://www.agroatlas.ru), ʘ ʪʘʢʞʝ ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ ʧʦ ʵʢʦʣʦʛʠʠ 

ʨʘʩʪʝʥʠʡ [2ï3, 9ï10]. 

ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʬʣʦʨʠʩʪʠʯʝʩʢʠʤ ʠ 

ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤʠ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʙʦʙʦʚʳʭ 

ʨʘʩʪʝʥʠʡ ʥʘ ʣʝʪʥʠʭ ʧʘʩʪʙʠʱʘʭ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʙʦʪʳ ʇ. ɼ. ʗʨʦʰʝʥʢʦ [10, ʩ. 38ï159], 

ʗ. ʄ. ʀʩʘʝʚʘ [11], ʃ. ɻ. ʈʘʤʝʥʩʢʦʛʦ [12, ʩ. 129ï140], ʞʠʟʥʝʥʥʳʝ ʬʦʨʤʳ ʧʦ ʀ. ʇ.  ʉʝʨʝʙʨʷʢʦʚʫ 

[5ï6, 13] ʠ ʧʦ ʂ. ʈʘʫʥʢʠʝʨʫ [14], ʪʠʧʳ ʘʨʝʘʣʦʚ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʧʦ 

ɸ. ʉ. ɻʨʦʩʩʛʝʡʤʫ [15] ʠ ʅ. ʅ. ʇʦʨʪʝʥʠʝʨʫ [16]. 

 

ʊʘʙʣʠʮʘ. 

ɹʀʆʕʂʆʃʆɻʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ɹʆɹʆɺʓʍ ʈɸʉʊɽʅʀʁ ʃɽʊʅʀʍ ʇɸʉʊɹʀʑ 

ʅɸʍʀʏɽɺɸʅʉʂʆʁ ɸɺʊʆʅʆʄʅʆʁ ʈɽʉʇʋɹʃʀʂʀ 

 
 ̄ ʅʘʟʚʘʥʠʝ 
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ʠ
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ʜ
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 ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʵʣʝʤʝʥʪʳ 

(ʢʣʘʩʩ ʠ ʛʨʫʧʧʳ) 

ʊʠʧʳ 

ʘʨʝʘʣʦʚ 

ʌʝʥʦʬʘʟ r ʆʪʥʦʰʝ-

ʥʠʝ ʢ 

ʩʫʙʩʪʨʘ-
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1.  Amoria 

ambigua (Bieb.) 

Sojak 

ʤʥ hk ʤʟ ʩʛ ʂʘʚʢʘʟ  VIïVII; 

VIIïVIII  

ʇʝʪʨ., 

ʇʩʘʤ. 

2.  A. bobrovii 

(Chalilov) 

Roskov 

ʤʥ hk ʤʟ ʩʫʙ ɸʪʨʦʧʘʪʘʥ ʂʩʝʨʦʬʠʪ VïVII; 

VIIïVIII  

ʇʝʪʨ., 

ʇʩʘʤ. 

3.  A.bordzilowskyi ʤʥ hk ʤʟ ʩʫʙï ʄʘʣʘʷ ɸʟʠʷ ʂʩʝʨʦʬʠʪ VII  ʇʩʘʤ. 
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(Grossh.) 

Roskov 

ʘʣ 

4.  A.repens (L.) C. 

Presl. 

ʤʥ hk ʤʟ ʚʛ ʇʘʣʝʘʨʢʪʠʢʘ ɹʦʨʝʘʣ VïVII; 

VIIïVIII  

ʇʝʪʨ., 

ʇʩʘʤ. 

5.  A.hybrida (L.) 

Willd.  

ʤʥ hk ʤʟ ʚʛ ɽʚʨʦʧʘ ɹʦʨʝʘʣ VïIX ʇʝʪʨ. 

6.  Anthyllisl 

achnophora Juz. 

ʤʥ hk ʤʢʩ ʩʚ ʇʝʨʝʜʥʷʷ ɸʟʠʷ ʂʩʝʨʦʬʠʪ VIïVIII  ʇʝʪʨ. 

7.  Astracantha 

aurea (Willd.) 

Podlech 

ʢ ch ʢʩʤ ʚʛ ɸʨʤʝʥʠʷ-ʀʨʘʥ ʂʩʝʨʦʬʠʪ VIIïVIII; 

VIII  

ʇʝʪʨ. 

8.  A.flavirubens 

(Al., Theod., 

Fed. et Rza.) 

Podlech 

ʢ ch ʢʩʤ ʚʛ ʥʝ ʥʝ VIII  ʇʝʪʨ. 

9.  A. gudrathi (Al., 

Theod., Fed. et 

Rza.) Podlech 

ʢ ch ʢʩʤ ʚʛ ʥʝ ʥʝ VIIïVIII  ʇʝʪʨ. 

10.  A. jucunda (Al., 

Theod., Fed. et 

Rza.) Czer. 

ʢ ch ʢʩʤ ʩʚ ʥʝ ʥʝ VII  ʇʝʪʨ. 

11.  A.insidiosa  

(Boriss.) 

Podlech 

ʢ ch ʢʩʤ ʩʫʙ ɸʨʤʝʥʠʷ-ʀʨʘʥ ʂʩʝʨʦʬʠʪ VII  ʇʝʪʨ. 

12.  A. karjaginii 

(Boriss.) 

Podlech 

ʢ ch ʢʩʤ ʩʚ ʉʝʚʝʨʥʳʡ ʀʨʘʥ ʂʩʝʨʦʬʠʪ VIIïVIII  ʇʝʪʨ. 

13.  A. karakusch-

ensis Gontsch 

ʤʥ ch ʢʩʤ ʩʚ ʩʝʚʝʨʦʠʨʘʥʩʢʠʡ ʂʩʝʨʦʬʠʪ VïVII  ɻʣʷʨ., 

ʇʝʣʠʪ. 

14.  A.meyeri 

(Boriss.) 

Podlech 

ʢ ch ʢʩʤ ʩʚ ʥʝ ʥʝ VIIïVIII  ʇʝʪʨ. 

15.  A.microcephala 

(Willd.) Podlech 

ʢ ch ʢʩʤ ʩʚ ʄʘʣʘʷ ɸʟʠʷ ʂʩʝʨʦʬʠʪ VIïVII  ʇʝʪʨ. 

16.  A. oleifolia 

(DC.) Podlech 

ʢ ch ʤʢʩ ʩʚ ʄʘʣʘʷ ɸʟʠʷ.- 

ɸʨʤʝʥʠʷ-ʀʨʘʥ 

ʂʩʝʨʦʬʠʪ VIïVII  ʇʝʪʨ. 

17.  Astragalus 

cornutus Pall. 

ʢ ch ʢʩʤ ʩʚ ʉʘʨʤʘʪ ʩʪʝʧʴ VïVII  ʇʝʪʨ. 

18.  A. alpinus L. ʢ ch ʤʟ ʘʣ ɻʦʣʘʨʢʪʠʢʘ ɹʦʨʝʘʣ VI  ʇʝʪʨ. 

19.  A. pinetorum 

Boiss. 

ʤʥ kr ʤʟ ʩʚ ɸʨʤʝʥʠʷ-ʀʨʘʥ ʂʩʝʨʦʬʠʪ VïVI ʇʝʪʨ. 

20.  A. euoplus 

Trautv. 

ʢ ch ʢʩʤ ʚʛ ʥʝ ʥʝ VIïVII  ʇʝʪʨ. 

21.  A. 

glycyphylloides  

DC. 

ʤʥ hk ʤʟ ʩʚ ɺʦʩʪʦʯʥʦʝ 

ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ  

ʂʩʝʨʦʬʠʪ VïVI ɸʣʝʚ., 

ʇʝʪʨ. 

22.  A. goktchaicus 

Grossh. 

ʤʥ kr ʤʢʩ ʚʛ ʉʝʚʝʨʥʳʡ ʀʨʘʥ  ʂʩʝʨʦʬʠʪ VIïVII;  

VIIïVIII  

ʄ. 

23.  A. polygala Pall. ʤʥ hk ʤʟ ʚʛï

ʩʫʙ 

ʄʘʣʘʷ ɸʟʠʷ-

ʂʘʚʢʘʟ 

ʂʩʝʨʦʬʠʪ VïVI; 

VIIïVIII  

ʇʝʪʨ., 

ʍʘʩʤ. 

24.  A. strictifolius ʢ ch ʤʢʩ ʩʚ ʉʝʚʝʨʥʳʡ ʀʨʘʥ ʂʩʝʨʦʬʠʪ VIïVII  ʇʝʪʨ. 
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Boiss. 

25.  A.uraniolimneus 

Boiss. 

ʢ ch ʤʢʩ ʚʛ  ʉʝʚʝʨʥʳʡ ʀʨʘʥ ʂʩʝʨʦʬʠʪ VII  ʇʝʪʨ. 

26.  A. cicer L. ʤʥ hk ʤʟ ʩʚ ɽʚʨʦʧʘ ɹʦʨʝʘʣ VIïVII; 

VII  

ʇʝʪʨ. 

27.  A. 

saganlugensis 

Trautv. 

ʤʥ hk ʤʢʩ ʚʛïʘʣ ɸʨʤʝʥʠʷ-ʀʨʘʥ ʂʩʝʨʦʬʠʪ VIïVII; III  ʇʝʪʨ. 

28.  A. resupinatus 

Bieb. 

ʤʥ hk ʤʢʩ ʚʛ ʄʘʣʘʷ ɸʟʠʷ ʂʩʝʨʦʬʠʪ VïVI; 

VIIïVIII  

ʇʝʪʨ. 

29.  A. sevangensis 

Grossh. 

ʤʥ hk ʤʢʩ ʩʚ ʉʝʚʝʨʥʳʡ 

ɸʪʨʦʧʘʪʝʥ 

ʂʩʝʨʦʬʠʪ VIïVII; 

VIII  

ʇʝʪʨ. 

30.  A. incertus 

Ledeb. 

ʤʥ hk ʤʢʩ ʚʛïʘʣ ʄʘʣʘʷ ɸʟʠʷ ʂʩʝʨʦʬʠʪ VIIïVIII;  

VIII ïIX 

ʇʝʪʨ. 

31.  A. falcatus Lam. ʤʥ hk ʤʢʩ ʘʣïʚʛ ʥʝ ʥʝ VïVI; VIII  ɸʣʝʚ. 

32.  A. glycyphyllos  

L. 

ʤʥ hk ʤʟ ʩʚ ɿʘʧʘʜʥʘʷ 

ʇʘʣʝʘʨʢʪʠʢʘ 

ɹʦʨʝʘʣ VïVI ɸʣʝʚ. 

33.  A. szovitsii 

Fisch. et C. A. 

Mey 

ʢ ch ʤʢʩ ʘʣïʚʛ ʥʝ ʥʝ VïVI; VIII  ʇʝʪʨ. 

34.  A. fabaceus 

Bieb. 

ʤʥ hk ʤʢʩ ʩʚ ʉʝʚʝʨʥʳʡ ʀʨʘʥ ʂʩʝʨʦʬʠʪ IVïV; Vï

VI  

ʇʩʘʤ., 

ɸʨʝʥ. 

35.  A. finitimus 

Bunge 

ʤʥ hk ʤʢʩ ʩʚ ʀʨʘʥ ʂʩʝʨʦʬʠʪ V; VIï

VIIïVIII  

ʇʩʘʤ. 

36.  A. lagurus 

Willd.  

ʢ ch ʤʢʩ ʩʚ ɸʨʤʝʥʠʷ - ʉʝʚ. 

ʀʨʘʥ 

ʂʩʝʨʦʬʠʪ VII  ʇʝʪʨ. 

37.  A. mesites 

Boiss. et Buhse 

ʤʥ hk ʤʢʩ ʩʚ ʥʝ ʥʝ VIïVII; 

VIII  

ʇʝʪʨ. 

38.  A. nachitscheva-

nicus Rzazade 

ʤʥ hk ʤʢʩ ʩʚ ʥʝ ʥʝ V; VIïVII  ʇʝʪʨ. 

39.  A. prilipkoanus 

Grossh. 

ʤʥ hk ʤʢʩ ʩʚ ɸʪʨʦʧʘʪʘʥ ʂʩʝʨʦʬʠʪ VïVI;VII  ʇʝʪʨ. 

40.  A. regelii 

Trautv. 

ʤʥ hk ʤʢʩ ʩʚ ɸʪʨʦʧʘʪʘʥ ʂʩʝʨʦʬʠʪ VI ;VII ï

VIII  

ʇʝʪʨ. 

41.  Chrysaspis 

campestris 

(Schreb.) Desv. 

ʦʜ th ʤʟ ʚʛïʘʣ ɽʚʨʦʧʘ ɹʦʨʝʘʣ VïVI; VIï

VII  

ʇʩʘʤ. 

42.  Chrysaspis 

spadicea (L.) 

Greene 

ʦʜ th ʤʟ ʚʛïʘʣ ɿʘʧʘʜʥʘʷ 

ʇʘʣʝʘʨʢʪʠʢʘ 

ɹʦʨʝʘʣ VIïVII  ʄ. 

43.  Cicer 

anatolicum Alef 

. 

ʤʥ hk ʤʢʩ ʩʚ  
 

ʂʩʝʨʦʬʠʪ VIïVII; 

VIIïVIII  

ʇʝʪʨ. 

44.  C. minuta Bois. 

& Hohen. 

ʤʥ hk ʤʢʩ ʚʛ ʉʝʚʝʨʥʳʡ ʀʨʘʥ ʂʩʝʨʦʬʠʪ VIïII;  

VIIïVIII  

ʇʝʪʨ. 

45.  Hedysarum 

caucasicum 

Bieb. 

ʤʥ hk ʤʢʩ ʩʫʙï

ʘʣ 

ʂʘʚʢʘʟ ʂʘʚʢʘʟ VIïVIII  ʄ. 

46.  H. ibericum 

Bieb. 

ʤʥ hk ʤʢʩ ʘʣïʚʛ ʅʝ ʂʘʚʢʘʟ VIïVIII;  

VIII  (IX)  

ʇʝʪʨ., 

ɻʣʷʨ. 
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47.  H. elegans 

Boiss. et Huet 

ʤʥ hk ʢʩʤ ʚʛ ɸʨʤʝʥʠʷ-ʛʦʨʥʘʷ ʂʩʝʨʦʬʠʪ VïVI ʇʝʪʨ. 

48.  Lathyrus 

chloranthus 

Boiss. 

ʦʜ th ʤʟ ʩʫʙ ʇʝʨʝʜʥʷʷ ɸʟʠʷ ʂʩʝʨʦʬʠʪ VIïVII; 

VIII  

ʇʝʪʨ. 

49.  L. cicera L. ʦʜ th ʤʟ ʩʚ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ ʂʩʝʨʦʬʠʪ IVïV; Vï

VI  

ʄ., ʕ. 

50.  L. cyaneus C. 

Koch 

ʤʥ hk ʤʟ ʩʫʙï

ʘʣ 

ʂʘʚʢʘʟ - ʄ/ɸʟʠʷ ʂʩʝʨʦʬʠʪ VIïVII; 

VIII  

ʄ., ʕ. 

51.  L. pallescens 

(Bieb) C. Koch 

ʤʥ kr ʤʟ ʩʚ ʇʦʥʪʠʡʩʢʠʡ ʉʪʝʧʴ VïVI ʄ. 

52.  L. pratensis L. ʤʥ hk ʤʟ ʩʚ ʇʘʣʝʘʨʢʪʠʢʘ ɹʦʨʝʘʣ VïVI;  

VIIïVIII  

ʄ., ʕ. 

53.  L. silvestris L. ʤʥ hk ʤʟ ʩʚ ɽʚʨʦʧʘ ɹʦʨʝʘʣ VIïVIII  ʄ., ʕ. 

54.  L. tuberosus L. ʤʥ hk ʤʟ ʩʚ ɿʘʧʘʜʥʘʷ 

ʇʘʣʝʘʨʢʪʠʢʘ 

ɹʦʨʝʘʣ VIïVII; 

VIIïVIII  

ʄ., ʕ., 

ʍʘʩʤ. 

55.  L. atropatanus 

(Grossh.) Sirj 

ʤʥ hk ʤʟ ʚʛïʘʣ ɸʪʨʦʧʘʪʘʥ ʂʩʝʨʦʬʠʪ VII  ʄ., ʕ. 

56.  L. incurvus 

(Roth) Roth. 

ʤʥ hk ʤʟ ʩʚ ʇʦʥʪʠʡʩʢʠʡ ʉʪʝʧʴ VIïVII; 

VIII ïIX 

ʄ., ʕ. 

57.  L. roseus L. ʤʥ hk ʤʟ ʩʚ ʄ/ɸʟʠʷ-ʂʘʚʢʘʟ ʂʩʝʨʦʬʠʪ VïVII; 

VIIïVIII  

ʄ. 

58.  L. miniatus 

Bieb. ex Stev. 

ʤʥ hk ʤʢʩ ʩʚ ʂʘʚʢʘʟ ʂʘʚʢʘʟ VïVII; 

VIII  

ʄ., ʕ. 

59.  L. hirsutus L. ʦʜ th ʤʟ ʚʛ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ 

- ɽʚʨʦʧʘ 

ɹʦʨʝʘʣ VIïVI;  

VIIïVIII  

ʄ., ʕ. 

60.  Lens ervoides 

(Brign.) Grande 

ʦʜ th ʤʢʩ ʩʚ  ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ ʂʩʝʨʦʬʠʪ VIïVI;  VI  ʇʝʪʨ., ʄ. 

61.  L. orientalis 

(Boiss.) 

Schmalh. 

ʦʜ th ʤʢʩ ʩʚ  ɺʦʩʪʦʯʥʦʝ 

ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ 

- ʀʨʘʥ 

ʂʩʝʨʦʬʠʪ (IV)  V; VI  ʇʝʪʨ., 

ɻʣʷʨ. 

62.  Lotus 

corniculatus L. 

ʤʥ hk ʤʢʩ ʩʚ  ɿʘʧʘʜʥʘʷ 

ʇʘʣʝʘʨʢʪʠʢʘ 

ɹʦʨʝʘʣ VIII  ʇʝʪʨ., 

ʇʩʘʤ.,  

63.  L. caucasicus 

Kuprian. ex Juz. 

ʤʥ hk ʤʢʩ ʚʛ ɹʘʣʢʘʥʦ-ʄʘʣʘʷ 

ɸʟʠʷ 

ʂʩʝʨʦʬʠʪ VIïVII; 

VIIïIX 

ʇʝʪʨ. 

64.  L. tenius 

Waldst. et. 

Kitex Willd.  

ʤʥ hk ʢʩʤ ʩʚï

ʩʫʙ 

ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ, 

ʀʨʘʥ-ʊʫʨʘʥ 

ʂʩʝʨʦʬʠʪ VïVII;  

VIIïIX 

ʇʩʘʤ. 

65.  Medicago 

caerulea Less. 

ex Ledeb. 

ʤʥ hk ʤʢʩ ʩʚ ʉʘʨʤʘʪ ʉʪʝʧʴ VïVII; 

VIII ïIX 

ʇʩʘʤ., 

ʧʝʣʠʪ., ʄ. 

66.  M. caucasica 

Vass. 

ʤʥ hk ʤʢʩ ʩʚ ɸʪʨʦʧʘʪʘʥ ʂʩʝʨʦʬʠʪ VIïVIII  ʇʩʘʤ., 

ʇʝʣʠʪ., 

ʄ. 

67.  M. grandiflora 

(Grossh.) Vass. 

ʤʥ hk ʤʟ ʚʛ ʄʘʣʘʷ ɸʟʠʷ ʂʩʝʨʦʬʠʪ VIïVIII  ʄ. 

68.  M. lupulina L. ʦʜ th ʤʢʩ ʩʚ ʇʘʣʝʘʨʢʪʠʢʘ ɹʦʨʝʘʣ IVïVII  ʄ., ʕ. 

69.  Melilotu salbus 

Medik. 

ʜʚ hk ʤʟ ʩʚ  ʇʘʣʝʘʨʢʪʠʢʘ ɹʦʨʝʘʣ VIïIX ʄ., ʕ., 

ʇʝʣʠʪ. 

70.  M. officinalis 

(L) Pall. 

ʜʚ hk ʤʟ ʩʚï

ʩʫʙ 

ɿʘʧʘʜʥʘʷ 

ʇʘʣʝʘʨʢʪʠʢʘ 

ɹʦʨʝʘʣ IX ʄ., ʕ. 
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71.  Onobrychis 

cadmea Boiss. 

ʜʚ hk ʤʢʩ ʩʫʙï

ʘʣ 

ʄʘʣʘʷ ɸʟʠʷ 

ɻʦʨʥʘʷ 

ʂʩʝʨʦʬʠʪ VIïVIII  ʇʝʪʨ., ʄ. 

72.  O. cyri Grossh. ʜʚ hk ʤʢʩ ʩʚ  ʉʝʚ. ʂʘʚʢʘʟ, 

ɻʨʫʟʠʷ 

 VïVI;  VIï

VII  

ʄ., ɻʣʷʨ. 

73.  O. 

transcaucasica 

Grossh. 

ʜʚ hk ʤʟ ʩʚ  ʇʝʨʝʜʥʷʷ ɸʟʠʷ ʂʩʝʨʦʬʠʪ VïVI;  

VIIïVIII  

ʄ., ɻʣʷʨ. 

74.  O. vicifolia 

Scop. 

ʜʚ hk ʤʢʩ ʩʚï

ʩʫʙ 

ʇʝʨʝʜʥʷʷ ɸʟʠʷ ʂʩʝʨʦʬʠʪ VïVI; 

VIII ïIX 

ʄ., ʇʝʪʨ.  

75.  O. cornuta (L.) 

Desv. 

ʢ ch ʤʢʩ ʩʚï

ʩʫʙ 

ʇʝʨʝʜʥʷʷ ɸʟʠʷ ʂʩʝʨʦʬʠʪ VïVI;  VII  ʇʝʪʨ.,  

ɻʣʷʨ. 

76.  O. radiata 

(Desf.) Bieb. 

ʤʥ hk ʢʩʤ ʩʚ  ɻʨʫʟʠʷ ʂʘʚʢʘʟ VII  ʇʝʪ.,  

ɻʣʷʨ. 

77.  Ononis arvensis 

L. 

ʤʥ kr ʤʢʩ ʩʚ  ʇʘʣʝʘʨʢʪʠʢʘ ɹʦʨʝʘʣ VIIïVIII; 

VIII  

ʄ., ʕ. 

78.  Oxytropis 

cyanea Bieb. 

ʤʥ hk ʤʟ ʘʣ ʂʘʚʢʘʟ  VIïVII; 

VIIïVIII  

ʇʝʪʨ.,  

ɻʣʷʨ. 

79.  O. savellanica 

Bunge 

ʤʥ hk ʤʟ ʘʣ ʉʝʚʝʨʥʳʡ ʀʨʘʥ ʂʩʝʨʦʬʠʪ VIIïVIII  ʇʝʪʨ. 

80.  O. pilosa (L.) 

DC. 

ʤʥ hk ʤʢʩ ʩʚ  ɿʘʧʘʜʥʘʷ 

ʇʘʣʝʘʨʢʪʠʢʘ 

ɹʦʨʝʘʣ VïVI; VIï

VII  

ʍʘʩʤ. 

81.  Pisum elatius 

Bieb. 

ʤʥ th ʤʢʩ ʩʚ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ 

ð ʀʨʘʥ 

ʂʩʝʨʦʬʠʪ (IV)  VïVI ʄ., ʕ. 

82.  Securigera 

varia (L.) 

Lassen 

ʤʥ hk ʤʟ ʩʚ  ɽʚʨʦʧʘ ɹʦʨʝʘʣ VïVII  ʄ., ʕ., 

ʇʝʪʨ. 

83.  Trifolium 

alpestre L. 

ʤʥ hk ʤʟ ʩʚ  ɽʚʨʦʧʘ ɹʦʨʝʘʣ VïVI; VIï

VII  

ʇʝʪʨ. 

84.  T. arvense L. ʦʜ th ʤʟ ʩʚ  ɿʘʧʘʜʥʘʷ 

ʇʘʣʝʘʨʢʪʠʢʘ 

ɹʦʨʝʘʣ VïVII;  

VIïVIII  

ʇʩʘʤ. 

85.  T. canescens 

Willd.  

ʤʥ hk ʤʢʩ ʚʛ ʄʘʣʘʷ ɸʟʠʷ 

ɻʦʨʥʘʷ 

ʂʩʝʨʦʬʠʪ VIïVII  ʄ., ʕ. 

86.  T. caucasicum 

Tausch. 

ʤʥ hk ʤʟ ʩʚ ʂʘʚʢʘʟ-ʄʘʣʘʷ 

ɸʟʠʷ 

ʂʩʝʨʦʬʠʪ V;VIïVII  ʄ. 

87.  T. fontanum 

Bobr. 

ʤʥ hk ʤʟ ʩʫʙ ɽʚʨʦʧʘ-ʂʘʚʢʘʟ  VIïVII  ʄ. 

88.  T. medium L. ʤʥ hk ʤʟ ʩʫʙ ɿʘʧʘʜʥʘʷ 

ʇʘʣʝʘʨʢʪʠʢʘ 

ɹʦʨʝʘʣ VïVI;  

VIIïVIII  

ʄ., ʕ. 

89.  T. phleodes 

Pour. 

ʦʜ th ʢʩʤ ʩʚ  ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ ʂʩʝʨʦʬʠʪ VïVI;  VIï

VII VII;  

ʄ. 

90.  T. pratense L. ʦʜ hk ʤʟ ʩʫʙ ɿʘʧʘʜʥʘʷ 

ʇʘʣʝʘʨʢʪʠʢʘ 

ɹʦʨʝʘʣ VïVII  ʄ., ʕ. 

91.  T. 

trichocephalum 

Bieb. 

ʤʥ hk ʤʟ ʩʫʙï

ʘʣ 

ʂʘʚʢʘʟ  VIïVII  ʇʝʪʨ. 

92.  Trigonella 

gladiata Stev. 

ex Bieb. 

ʤʥ th ʤʢʩ ʩʚ  ɺʦʩʪ. ʉʨʝʜʠʟʝʤ. ʂʩʝʨʦʬʠʪ IVïV; Vï

VïVI 

ʇʝʪʨ. 

93.  T. arcuata C. A. 

Mey 

ʦʜ th ʤʢʩ ʚʛ ʉʘʨʤʘʪ ʉʪʝʧʴ IVïV; Vï

VI  

ʇʝʪʨ. 

94.  Melilotoides ʦʜ th ʤʢʩ ʩʚ  ʄʘʣʘʷ ɸʟʠʷ ʂʩʝʨʦʬʠʪ IVïV; VI  ʄ., ʕ., 
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brachycarpa 

(Fisch.) Sojak 

ʇʝʪʨ. 

95.  M. biflora 

(Griseb.) Czer. 

ʦʜ th ʤʢʩ ʩʚ ʄʘʣʘʷ ɸʟʠʷ ʂʩʝʨʦʬʠʪ IV-V; Vï 

VI , VI VI  

ʇʝʪʨ. 

96.  Radiata glabra 

Ovcz., 

Rassulova & 

Kinzikaeva 

ʦʜ th ʢʩʤ ʩʚ ʄʘʣʘʷ ɸʟʠʷ ʂʩʝʨʦʬʠʪ VïVI; VIï

VII  

ʇʝʪʨ. 

97.  Vavilovia 

formosa Fed. 

ʤʥ hk ʢʩʤ ʘʣ ʂʘʚʢʘʟ ʂʩʝʨʦʬʠʪ VIIïVIII  ʇʝʪʨ. 

98.  Vicia 

grossheimii 

Ekvtim. 

ʤʥ hk ʢʩʤ ʩʫʙï

ʘʣ 

ʂʘʚʢʘʟ  VIïVIII  ʄ. 

99.  V. ciceroidea 

Boiss. 

ʤʥ hk ʢʩʤ ʚʛ ʉʝʚʝʨʥʳʡ ʀʨʘʥ ʂʩʝʨʦʬʠʪ VI;  VIIï

VIII  

ʄ.,  ʇʝʪʨ. 

100.  V. balansae 

Boiss. 

ʤʥ hk ʢʩʤ ʩʚï

ʩʫʙ 

ʂʦʣʭʠʜʘ ï ʂʘʚʢʘʟ. 

ɻʦʨʥʳʡ 

ɼʨʝʚʥʠʡ VIIïVIII  ʄ. 

101.  V. abbereviata 

Fisch. ex 

Spreng. 

ʤʥ hk ʤʢʩ ʩʚï

ʩʫʙ 

ʉʝʚʝʨʥʘʷ ʂʦʣʭʠʜʘ 

ʛʦʨʥʘʷ 

 VïVI; VIï

VII  

ʄ. 

102.  V. variabilis 

Freyn & Sinth. 

ʤʥ hk ʤʢʩ ʩʚï

ʩʫʙ 

ʇʝʨʝʜʥʷʷ 

ɸʟʠʷ-ʂʘʚʢʘʟ 

ʂʩʝʨʦʬʠʪ VïVI ʄ.,  ʇʝʪʨ. 

103.  V. elegans Guss. ʤʥ hk ʤʢʩ ʩʚï

ʩʫʙ 

ɹʘʣʢʘʥʦ-ʄʘʣʘʷ 

ɸʟʠʷ 

ʂʩʝʨʦʬʠʪ VI; VII ï

VIII  

ʄ. 

104.  V. nissoliana L. ʤʥ hk ʤʢʩ ʚʛï

ʩʫʙ 

ʉʝʚʝʨʥʳʡ ʀʨʘʥ -

ɸʨʤʝʥʠʷ. 

ʂʩʝʨʦʬʠʪ VIïVII  ʄ.,  ʇʝʪʨ. 

105.  V. varia Host. ʦʜ th ʤʟ ʩʚï

ʩʫʙ 

ɽʚʨ. ʉʨʝʜʠʟʝʤʥʦ-

ʤʦʨʴʝ 

ɹʦʨʝʘʣ VïIX ʄ.,  ʇʝʪʨ. 

106.  V. ervilia (L.) 

Willd.  

ʦʜ th ʤʢʩ ʩʚï

ʩʫʙ 

ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ ʂʩʝʨʦʬʠʪ VïVIII  ʄ.,  ʇʝʪʨ. 

ʇʨʠʤʝʯʘʥʠʝ: ʤʥ ð ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ, ʜʚ ð ʜʚʫʣʝʪʥʠʢʠ, ʦʜ ð ʦʜʥʦʣʝʪʥʠʢʠ, ʢ ð ʢʫʩʪʘʨʥʠʢʠ; 

hk ð ʛʝʤʠʢʨʠʧʪʦʬʠʪʳ, ch ð ʭʘʤʝʬʠʪʳ, kr ð ʢʨʠʧʪʦʬʠʪʳ, th ð ʪʝʨʦʬʠʪʳ; ʤʢʩ ð ʤʝʟʦʢʩʝʨʦʬʠʪʳ, 

ʢʩʤ ð ʢʩʝʨʦʤʝʟʦʬʠʪʳ., ʤʟ ð ʤʝʟʦʬʠʪʳ; ʩʛ ð ʩʨʝʜʥʝʛʦʨʥʳʡ, ʚʛ ð ʚʝʨʭʥʝʛʦʨʥʳʡ, ʩʫʙ ð 

ʩʫʙʘʣʴʧʠʡʩʢʠʡ, ʩʚ ð ʩʨʝʜʥʝ-ʚʝʨʭʥʝʛʦʨʥʳʡ, ʚʛïʩʫʙ ð ʚʝʨʭʥʝʛʦʨʥʳʡïʩʫʙʘʣʴʧʠʡʩʢʠʡ, ʩʫʙïʘʣ ð 

ʩʫʙʘʣʴʧʠʡʩʢʠʡïʘʣʴʧʠʡʩʢʠʡ, ʘʣ ð ʘʣʴʧʠʡʩʢʠʡ, ʘʣïʚʛ ð ʘʣʴʧʠʡʩʢʠʡïʚʝʨʭʥʝʛʦʨʥʳʡ, ʚʛïʘʣ ð 

ʚʝʨʭʥʝʛʦʨʥʳʡïʘʣʴʧʠʡʩʢʠʡ, ʩʚïʩʫʙ ð ʩʨʝʜʥʝ-ʚʝʨʭʥʝʛʦʨʥʳʡïʩʫʙʘʣʴʧʠʡʩʢʠʡ; ʥʝ ð ʥʝʦʧʨʝʜʝʣʝʥʥʳʡ;  

ʇʩʘʤ. ð ʧʩʘʤʤʦʬʠʪ, ʇʝʣʠʪ. ð ʧʝʣʠʪʦʬʠʪʳ, ʍʘʩʤ. ð ʭʘʩʤʦʬʠʪʳ, ʇʝʪʨ. ð ʧʝʪʨʦʬʠʪʳ (ʠʣʠ 

ʣʠʪʦʬʠʪʳ), ɸʣʝʚ. ð ʘʣʝʚʨʠʪʦʬʠʪʳ, ɻʣʷʨ. ð ʛʣʷʨʝʦʬʠʪʳ; ʆ. ð ʦʣʠʛʦʪʨʦʬʳ, ʄ. ð ʤʝʟʦʪʨʦʬʳ, ʕ. ð 

ʵʚʪʨʦʬʳ. 

 

ɺʳʚʦʜʳ 

ʉʦʛʣʘʩʥʦ ʂ. ʈʘʫʥʢʠʝʨʫ, ʩʝʤ. ɹʦʙʦʚʳʝ ʚʦ ʬʣʦʨʝ (ʣʝʪʥʠʭ ʧʘʩʪʙʠʱ) ʅʘʭʠʯʝʚʘʥʩʢʦʡ 

ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ɾʌ: ʪʝʨʦʬʠʪʳ ð 18, 

ʛʝʤʠʢʨʠʧʪʦʬʠʪʳ ð 66, ʭʘʤʝʬʠʪʳ ð 18, ʢʨʠʧʪʦʬʠʪʳ ð 4. 

ʇʦ ʀ. ɻ. ʉʝʨʝʙʨʷʢʦʚʫ ʞʠʟʥʝʥʥʳʝ ʬʦʨʤʳ ʩʝʤʝʡʩʪʚʘ ɹʦʙʦʚʳʝ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʩʣʝ-

ʜʫʶʱʠʝ ɾʌ: ʤʥʦʛʦʣʝʪʥʠʢʠ ð 69, ʜʚʫʣʝʪʥʠʢʠ ð 2, ʦʜʥʦʣʝʪʥʠʢʠ ð 18, ʢʫʩʪʘʨʥʠʢʠ ð 17. ʇʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʚʦʜʝ ɹʦʙʦʚʳʝ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʢʩʝʨʦʬʠʪʳ (4), ʤʝʟʦʬʠʪʳ (39) ʠ 

ʢʩʝʨʦʤʝʟʦʬʠʪʳ (15), ʤʝʟʦʢʩʝʨʦʬʠʪʳ (44). ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʫʙʩʪʨʘʪʘ ʨʘʟʣʠʯʘʶʪ: 
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ʧʩʘʤʤʦʬʠʪʳ (11), ʭʘʩʤʦʬʠʪʳ (3), ʧʝʣʠʪʦʬʠʪʳ (4), ʧʝʪʨʦʬʠʪʳ (63), ʘʣʝʚʨʠʪʦʬʠʪʳ (3), 

ʛʣʷʨʝʦʬʠʪʳ (8), ʤʝʟʦʪʨʦʬʳ (42), ʵʫʪʨʦʬʳ (19). 
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ADAPTATIONS OF JUNIPERUS RUFESCENS LINK. LEAFôS  

IN SOUTH CAUCASUS MOUNTAINS (AZERBAIJAN) 
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ɸɼɸʇʊɸʎʀʀ ʃʀʉʊʔɽɺ JUNIPERUS RUFESCENS LINK.  

ɺ ɻʆʈɸʍ ʖɾʅʆɻʆ ʂɸɺʂɸɿɸ (ɸɿɽʈɹɸʁɼɾɸʅ) 

 

Éʈʟʘʝʚʘ ɸ. ɸ., ORCID: 0000-0002-0395-2301, ɹʘʢʠʥʩʢʠʡ ʠʥʞʝʥʝʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ, afrzayeva@beu.edu.az 

 

Abstract. During scientific research in July-August 2019 between 40Á53ᾳN and 49Á25ᾳE 

widths in the Khizi territory (Azerbaijan), adaptations of the structure of the juniper leaves were 

studied. The leaves of the red juniper  have a lancelet appearance and easily vary in different 

environmental conditions, for this reason we selected red juniper as the object of our studies and 

measured the length of leaves taken from different tiers. It was revealed that there is an inverse 

correlation between leaf lengths and altitude from the sea level. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʭʦʜʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʠʶʣʝïʘʚʛʫʩʪʝ 2019 ʛʦʜʘ ʤʝʞʜʫ 40Á53ᾳ ʩ. h . 

ʠ 49Á25ᾳ ʚ. ʜ. ʚ ʍʠʟʠʥʩʢʦʤ ʨʘʡʦʥʝ (ɸʟʝʨʙʘʡʜʞʘʥ) ʙʳʣʠ ʠʟʫʯʝʥʳ ʘʜʘʧʪʘʮʠʠ ʩʪʨʦʝʥʠʷ ʣʠʩʪʴʝʚ 

ʤʦʞʞʝʚʝʣʴʥʠʢʘ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʚʳʙʨʘʥ ʤʦʞʞʝʚʝʣʴʥʠʢ ʢʨʘʩʥʳʡ. 

ʃʠʩʪʴʷ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʢʨʘʩʥʦʛʦ ʠʤʝʶʪ ʣʘʥʮʝʪʥʳʡ ʚʠʜ ʠ ʣʝʛʢʦ ʠʟʤʝʥʷʶʪʩʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʫʩʣʦʚʠʷʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʀʟʤʝʨʷʣʠ ʜʣʠʥʫ ʣʠʩʪʴʝʚ, ʚʟʷʪʳʭ ʩ ʨʘʟʥʳʭ ʷʨʫʩʦʚ. ɺʳʷʚʣʝʥʦ, 

ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʦʙʨʘʪʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʜʣʠʥʦʡ ʣʠʩʪʘ ʠ ʚʳʩʦʪʦʡ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. 

 

Keywords: Juniperus rufescens, adaptation, acclimatization, Azerbaijan. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Juniperus rufescens, ʘʜʘʧʪʘʮʠʷ, ʘʢʢʣʠʤʘʪʠʟʘʮʠʷ, ɸʟʝʨʙʘʡʜʞʘʥ. 

 

Nowadays in case of environmental tensions on our planet, interest in studying the importance 

of plants has increased. Plants that are less sensitive to environmental pollutions have always been 

the focus of the attention of researchers. In this regard, the protection of plant resources in 

Azerbaijan is of great importance for endangered coniferous forests. 

Juniperus L. forests are found in lowland slopes, humid and fertile soils, as well as in rocky, 

dry, and rocky areas in our republic. The most extensive areas of natural Juniper forests in the 

vegetation cover map of Azerbaijan are found in the arid and steppe areas at the Durbar mountain. 

In current conditions the environmental monitoring of the conifer trees, the direction of their 

protection depends on the researches of biomorphological forms of plants and adaptations of their 

ecological needs to environmental conditions. 

The object of the research is Juniperus rufescens Link. shrubs, or rarely, trees of up to 3 min 

height. Some species are found in the mountains at an altitude of 4000 m above sea level. All 

decorative and wild species in the territory of Azerbaijan are of Mediterranean and European origin 

and have been successfully represented in mountainous areas due to environmental adaptations [1ï

5]. 
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While examining the adaptations of this species, we first define the terms ñadaptationò, 

ñacclimatizationò and ñacclimationò. Adaptation is a set of features that allow the plant to adapt to 

new conditions when it is spread outside the center of environmental diversity. 

Unlike acclimation, acclimatization only covers the signs of adaptation to climate conditions.  

Acclimation is the similarity of climatic factors that surround vegetation in artificial 

conditions to the same factors in natural habitat. Since the environmental conditions of the 

successive natural diversity center are quite similar to our Republic, there is no need for subsequent 

acclimatization. This, in turn, is economically viable and allows for the cultivation and protection of 

this species on large areas with low costs. In 2019, the biological adaptive features of the Juniperus 

rufescens Link. were studied at the Khizi territory (Azerbaijan).  

Red Juniper leaves are linearly convex, 11ï20 mm long ð 2 mm wide and have two white 

stripes on the upper part of the leaves along the green vein. 

 

 
 

Figure. Juniperus rufescens Link. leaves (800 m and 900 m above sea level) (difference in length). 

 

As in all coniferous plants, needles are the most susceptible organ to environmental factors 

and are also affected by these factors. That is why the length of needles of Juniperus rufescens 

Link. spread in different bioecological conditions were studied and results obtained according to 

statistical methods. The adaptations occurring in the conifer leaves under the influence of 

environmental factors can be divided into two groups: 

1. Adaptive adaptations. 

2. Ontogenetic adaptations. 

Adaptive adaptations are adaptations to local conditions in which one individual lives, unlike 

ontogenetic adaptations. The key role here is the environment. Environmental factors dictate that 

certain traits change in one way or another, and although these changes are often for the individualôs 

benefit, adaptive adaptations often do not matter for the species as a whole. In other words, adaptive 

adaptations is gaining adaptive traits in accordance with the environmental conditions in plants.  

As leafôs of Juniperus rufescens Link. are needle like and the length can be easily measured, 

can easily vary in size, the red juniper was taken as a preference for adaptation studies. Results were 

presented in Table.  
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Table. 

LENGTH OF JUNIPERUS RUFESCENS LEAVES  

FROM DIFFERENT LEVEL ABOVE SEA AND DIFFERENT RIDGES 

 

Height above sea 

level 

The average length of 

leaves in the lower 

ridge (mm) 

The average length of 

leaves in the middle 

ridge (mm) 

The average length 

of leaves in the 

upper ridge (mm) 

The average 

length 

(mm) 

810 16 14 12 14 

800 24 21 17 21 

850 17 15 15 16 

840 21 19 12 17 

845 13 20 10 14 

890 15 10 10 12 

860 27 17 13 18 

850 21 23 12 19 

 

As can be seen from the Table, the length of leaves decreases as the height from sea level 

increases. It can be explained as adaptation to prevent additional water loose as a result of 

transpiration.  

It was found that the correlation coefficient was ð 0.7. From this we can conclude that as the 

altitude increases above sea level, the leaf length decreases, with the opposite correlation between 

these two indicators. 
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PARASITES OF APHIDS (HEMIPTERA, APHIDOIDEA) OF AZERBAIJAN 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʬʘʫʥʳ ɸʟʝʨʙʘʡʜʞʘʥʘ 

ʚʳʷʚʣʝʥʦ 30 ʚʠʜʦʚ ʥʘʝʟʜʥʠʢʦʚ, ʚʳʚʝʜʝʥʥʳʭ ʠʟ ʪʣʝʡ. ɺʧʝʨʚʳʝ ʧʨʠʚʦʜʠʪʩʷ ʘʥʥʦʪʠʨʦʚʘʥʥʳʡ 

ʩʧʠʩʦʢ ʘʬʝʣʠʥʠʜ ʠ ʘʬʠʜʠʠʜ (Hymenoptera: Aphelinidae, Aphidiidae). ʀʟ 14 ʚʠʜʦʚ ʘʬʝʣʠʥʠʜ 

(Hymenoptera, Aphelinidae) 2 ʚʠʜʘ ʦʪʤʝʯʘʶʪʩʷ ʚʧʝʨʚʳʝ ʜʣʷ ʬʘʫʥʳ ʖʞʥʦʛʦ ʂʘʚʢʘʟʘ, ʘ 4 ʚʠʜʘ 

ð ʜʣʷ ʬʘʫʥʳ ɸʟʝʨʙʘʡʜʞʘʥʘ. ɺʩʝ ʚʳʷʚʣʝʥʥʳʝ 16 ʚʠʜʦʚ ʘʬʠʜʠʠʜ ̫ʚʣʷʶʪʩʷ ʥʦʚʳʤʠ ʜʣʷ ʬʘʫʥʳ 

ɸʟʝʨʙʘʡʜʞʘʥʘ. ɸʬʠʜʠʠʜʳ Adialytus salicaphis, Lysiphlebus fabarum, Aphidius rosae ̫ ʚʣʷʶʪʩʷ 

ʥʦʚʳʤʠ ʜʣʷ ʬʘʫʥʳ ʖʞʥʦʛʦ ʂʘʚʢʘʟʘ. 

 

Abstract. As a result of many years of research, 30 species of parasites derived from aphids 

have been identified for the fauna of Azerbaijan. For the first time an annotated list of aphelinids 

and aphidiids (Hymenoptera: Aphelinidae, Aphidiidae), parasites of aphids of Azerbaijan is given. 

Of these parasites, there are 14 species of aphelinids (Hymenoptera, Aphelinidae) and 16 species of 

aphidiids (Hymenoptera, Aphidiidae). Of aphelinids two species are recorded for the first time for 

the fauna of the South Caucasus, and 4 species for the fauna of Azerbaijan. All the 16 known 

species of the aphidiids are new for the fauna of Azerbaijan. Aphidiids Adialytus salicaphis, 

Lysiphlebus fabarum, Aphidius rosae are recorded for the first time for the fauna of the South 

Caucasus. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʣʠ, ʧʘʨʘʟʠʪʳ, ʘʬʝʣʠʥʠʜʳ, ʘʬʠʜʠʠʜʳ, ʪʨʦʬʠʯʝʩʢʠʝ ʩʚʷʟʠ. 

 

Keywords: aphids, parasites, aphelinids, aphidiids, food chains. 

 

ɺʚʝʜʝʥʠʝ 

ʉʨʝʜʠ ʚʨʝʜʠʪʝʣʝʡ ʨʘʩʪʝʥʠʡ ʪʣʠ (Hemiptera, Aphidoidea) ʠʛʨʘʶʪ ʦʛʨʦʤʥʫʶ ʨʦʣʴ. ʆʥʠ 

ʦʙʠʪʘʶʪ ʥʘ ʜʝʨʝʚʴʷʭ ʠ ʢʫʩʪʘʨʥʠʢʘʭ, ʧʦʢʨʳʚʘʷ ʚʩʝ ʦʨʛʘʥʳ ʨʘʩʪʝʥʠʷ ð ʩʪʚʦʣʳ, ʣʠʩʪʴʷ, ʚʝʪʢʠ. 

ʈʘʟʤʥʦʞʘʷʩʴ ʩ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ, ʦʥʠ ʧʨʠʯʠʥʷʶʪ ʙʦʣʴʰʦʡ ʚʨʝʜ ʨʘʩʪʝʥʠʷʤ, ʠʥʦʛʜʘ 

ʧʨʠʚʦʜʷʪ ʜʘʞʝ ʢ ʠʭ ʛʠʙʝʣʠ. 

ʊʣʠ, ʢʘʢ ʩʦʩʫʱʠʝ ʚʨʝʜʠʪʝʣʠ, ʚʳʩʘʩʳʚʘʷ ʩʦʢʠ ʠʟ ʨʘʩʪʝʥʠʷ, ʚʳʟʳʚʘʶʪ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ 

ʦʪʤʠʨʘʥʠʝ ʠ ʦʧʘʜʘʥʠʝ ʣʠʩʪʴʝʚ, ʚʳʩʳʭʘʥʠʝ ʚʝʪʦʢ, ʜʝʬʦʨʤʘʮʠʶ ʣʠʩʪʴʝʚ, ʧʣʦʜʦʚ ʠ ʧʦʙʝʛʦʚ, 

ʫʤʝʥʴʰʝʥʠʝ ʛʦʜʦʚʦʛʦ ʧʨʠʨʦʩʪʘ ʨʘʩʪʝʥʠʡ, ʧʦʞʝʣʪʝʥʠʝ ʣʠʩʪʴʝʚ, ʦʩʣʘʙʣʝʥʠʝ ʠ ʧʘʜʝʥʠʝ ʧʣʦʜʦʚ, 

ʦʩʣʘʙʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ. ʊʣʠ ʟʘʛʨʷʟʥʷʶʪ ʨʘʩʪʝʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʷʚʣʷʶʪʩʷ ʩʘʞʠʩʪʳʝ ʛʨʠʙʢʠ, ʢʦʪʦʨʳʝ ʥʘʨʫʰʘʶʪ ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʫ ʨʘʩʪʝʥʠʡ, 
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ʚʳʟʳʚʘʷ ʫʭʫʜʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʩʠʣʴʥʦ ʧʦʥʠʞʘʷ ʢʘʯʝʩʪʚʦ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʫʨʦʞʘʷ, ʠʥʦʛʜʘ ʜʘʞʝ ʧʨʠʚʦʜʷʱʝʝ ʢ ʧʦʣʥʦʡ ʧʦʪʝʨʠ ʧʦʩʣʝʜʥʝʛʦ.  

ɺ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ ʚʘʞʥʦʝ ʤʝʩʪʦ 

ʦʪʚʦʜʠʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʤʝʪʦʜʫ ʙʦʨʴʙʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦʣʝʟʥʳʭ 

ʵʥʪʦʤʦʬʘʛʦʚ. ʆʜʥʘʢʦ ʝʩʪʝʩʪʚʝʥʥʳʝ ʨʝʩʫʨʩʳ ʵʥʪʦʤʦʬʘʛʦʚ ʚʩʝ ʝʝɦ ʤʘʣʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʪʘʢʠʭ 

ʩʠʩʪʝʤʘʭ ʟʘʱʠʪʳ, ʧʦʵʪʦʤʫ ʦʯʝʥʴ ʚʘʞʥʦ ʠ ʘʢʪʫʘʣʴʥʦ ʧʨʦʚʦʜʠʪʴ ʠʟʫʯʝʥʠʝ ʬʘʫʥʳ ʧʘʨʘʟʠʪʦʚ 

ʪʣʝʡ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʢʘʢ ʦʩʥʦʚʫ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʫʪʝʡ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʟʘʱʠʪʝ ʨʘʩʪʝʥʠʡ ʦʪ ʵʪʠʭ ʚʨʝʜʠʪʝʣʝʡ.  

ɿʘ ʨʫʙʝʞʦʤ ʥʘʝʟʜʥʠʢʠ-ʘʬʝʣʠʥʠʜʳ ʠʟʫʯʘʣʠʩʴ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ. ɾ. ʅʦʡʝʩ ʩʦʟʜʘʣ 

ʵʣʝʢʪʨʦʥʥʳʡ ʧʦʨʪʘʣ, ʛʜʝ ʧʨʠʚʦʜʠʪʩʷ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʭʘʣʴʮʠʜʘʭ ʤʠʨʘ [1]. ʀʥʬʦʨʤʘʮʠʷ ʦʙ 

ʘʬʝʣʠʥʠʜʘʭ ʀʨʘʥʘ ʩʦʜʝʨʞʠʪʩʷ ʚ ʩʪʘʪʴʝ çɸʬʝʣʠʥʠʜʳ (Hymenoptera: Chalcidoidea) ʀʨʘʥʘè [2]. 

ɻ. ɺʠʛʛʠʘʥʠ ʠ ʅ. ʈʝʥ ʠʟʫʯʘʣʠ ʘʬʝʣʠʥʠʜ ʂʠʪʘʷ ʠ ʚʳʷʩʥʠʣʠ ʨʦʣʴ ʵʪʠʭ ʧʘʨʘʟʠʪʦʚ ʚ ʨʝʛʫʣʷʮʠʠ 

ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʠʪʝʣʝʡ [3]. 

ɺ ʙʳʚʰʝʤ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ ʘʬʝʣʠʥʠʜʳ ʚʧʝʨʚʳʝ ʙʳʣʠ ʠʟʫʯʝʥʳ ʄ. ʅ. ʅʠʢʦʣʴʩʢʦʡ [4]. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʙʳʣʘ ʝʝ ʨʘʙʦʪʘ, ʛʜʝ ʧʨʠʚʦʜʠʪʩʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦ 36 ʚʠʜʘʭ ʘʬʝʣʠʥʠʜ. ɺ ʤʦʥʦʛʨʘʬʠʠ ʄ. ʅ. ʅʠʢʦʣʴʩʢʦʡ ʠ ɺ. ɸ. ʗʩʥʦʰ ʦʙʦʙʱʝʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʠʩʪʝʤʘʪʠʢʝ, ʙʠʦʣʦʛʠʠ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʟʥʘʯʝʥʠʠ ʘʬʝʣʠʥʠʜ [5]. ɺ ʵʪʦʡ ʠ ʚ 

ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʙʦʪʘʭ ɺ. ɸ. ʗʩʥʦʰ ʙʳʣʠ ʜʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʬʘʫʥʳ ʠ 

ʩʠʩʪʝʤʘʪʠʢʠ ʘʬʝʣʠʥʠʜ ʚ ʙʳʚʰʝʤ ʉʉʉʈ [6ï13].  

ɺ ɸʟʝʨʙʘʡʜʞʘʥʝ ʘʬʝʣʠʥʠʜʳ ʠʟʫʯʘʣʠʩʴ ɻ. ɸ. ʄʫʩʪʘʬʘʝʚʦʡ [14ï21]. ɼʣʷ ʬʘʫʥʳ 

ɸʟʝʨʙʘʡʜʞʘʥʘ ʚʳʷʚʣʝʥʦ 46 ʚʠʜʦʚ ʘʬʝʣʠʥʠʜ (Hymenoptera, Aphelinidae), ʩʨʝʜʠ ʥʠʭ, ʢʘʢ 

ʧʘʨʘʟʠʪʦʚ ʪʣʝʡ ʙʳʣʦ ʠʟʚʝʩʪʥʦ 10 ʚʠʜʦʚ [14, 21ï22].  

ɿʘ ʨʫʙʝʞʦʤ ʥʘʝʟʜʥʠʢʠïʘʬʠʜʠʠʜʳ ʠʟʫʯʘʣʠʩʴ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ. ɹʦʣʴʰʦʡ ʚʢʣʘʜ ʚ 

ʠʟʫʯʝʥʠʝ ʤʠʨʦʚʦʡ ʬʘʫʥʳ ʘʬʠʜʠʠʜ ʚʥʝʩ ʉʪʘʨʳ (ʈ. Stary) [23ï25], ʵʪʠʤ ʘʚʪʦʨʦʤ ʙʳʣʠ ʦʧʠʩʘʥʳ 

ʠʟʚʝʩʪʥʳʝ ʩʝʡʯʘʩ ʨʦʜʳ ʠ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʚʠʜʦʚ ʘʬʠʜʠʠʜ. ɹʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʠʟʫʯʝʥʠʝ 

ʧʘʨʘʟʠʪʦʚ ʘʬʠʜʠʠʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʧʨʠʥʘʜʣʝʞʠʪ ɺ. ʀ. ʊʦʙʠʘʩʫ ʠ 

ʀ. ɻ. ʂʠʨʠʷʢ [26]. ʀ. ɻ. ʂʠʨʠʷʢ ʧʨʦʚʝʣ ʩʦʣʠʜʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʘʬʠʜʠʠʜ ʄʦʣʜʦʚʳ, ʛʜʝ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ 80 ʚʠʜʦʚ ʘʬʠʜʠʠʜ [27ï28]. 

ʀ. ɻ. ʂʠʨʠʷʢ [27ï28], ʇʘʥʢʘʥʠʥ-ʌʨʘʥʯʠʢ [29], ɻ. ʀ. ɼʦʨʦʭʦʚʘ, ʃ. ʇ. ʂʨʘʩʘʚʠʥʘ, 

ɺ. ʀ. ʇʦʪʝʤʢʠʥʘ [30], ɸ. ɻ. ʄʘʭʦʪʢʠʥ, ʅ. ʅ. ɺʦʰʝʜʩʢʠʡ [31], ʀ. ɻ. ɹʦʢʠʥʘ [32ï33] ʠʟʫʯʘʣʠ 

ʬʘʫʥʫ ʘʬʠʜʠʠʜ ʉʅɻ ʠ ʨʦʣʴ ʵʪʠʭ ʧʘʨʘʟʠʪʦʚ ʚ ʨʝʛʫʣʷʮʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʪʣʝʡ. ɸ. ʀ. ʃʘʭʠʜʦʚ [34] 

ʧʠʰʝʪ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʬʠʜʦʬʘʛʦʚ. ʄ. ʇ. ɸʭʚʣʝʜʠʘʥʠ ʠʟʫʯʘʣʘ ʘʬʠʜʠʠʜ ʚ ɻʨʫʟʠʠ, ʚ 

ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʝʡ ʤʦʥʦʛʨʘʬʠʠ [35] ʧʨʠʚʦʜʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ 48 ʚʠʜʘʭ ʥʘʝʟʜʥʠʢʦʚ. ʅʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʜʣʷ ʬʘʫʥʳ ʙʳʚʰʝʛʦ ʉʉʉʈ ʠʟʚʝʩʪʥʳ ʚʩʝʛʦ 120 ʚʠʜʦʚ ʥʘʝʟʜʥʠʢʦʚ-ʧʘʨʘʟʠʪʦʚ 

ʠʟ ʵʪʦʡ ʛʨʫʧʧʳ.  

ɺ ɸʟʝʨʙʘʡʜʞʘʥʝ ʜʦ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʝʟʜʥʠʢʠ-ʘʬʠʜʠʠʜʳ (Hymenoptera, 

Aphidiidae) ð ʧʘʨʘʟʠʪʳ ʪʣʝʡ ʥʝ ʠʟʫʯʘʣʠʩʴ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʧʦʩʣʫʞʠʣʠ ʩʙʦʨʳ, ʧʨʦʚʦʜʠʚʰʠʝʩʷ ʚ 1995ï2014 

ʛʦʜʘʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʵʢʩʧʝʜʠʮʠʡ, ʘ ʪʘʢʞʝ ʚʦ ʚʨʝʤʷ 

ʢʦʤʧʣʝʢʩʥʳʭ ʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʵʢʩʧʝʜʠʮʠʡ ʀʥʩʪʠʪʫʪʘ ʟʦʦʣʦʛʠʠ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ ʚ ʨʘʡʦʥʳ 

ɸʟʝʨʙʘʡʜʞʘʥʘ, ʩ ʨʘʥʥʝʡ ʚʝʩʥʳ ʜʦ ʧʦʟʜʥʝʡ ʦʩʝʥʠ. ʇʘʨʘʟʠʪʳ ʪʣʝʡ ʩʦʙʠʨʘʣʠʩʴ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʠ ʢʫʣʴʪʫʨʥʳʭ ʩʪʘʮʠʷʭ ʧʫʪʝʤ ʚʳʚʝʜʝʥʠʷ ʠʟ ʭʦʟʷʝʚ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʦʤʦʱʠ ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʘʯʢʘ [5, 35ï36]. ʏʘʩʪʴ ʥʘʝʟʜʥʠʢʦʚ-ʧʘʨʘʟʠʪʦʚ ʤʦʥʪʠʨʦʚʘʣʘʩʴ ʧʫʪʝʤ ʥʘʢʣʝʡʢʠ ʩʫʭʠʭ 

ʵʢʟʝʤʧʣʷʨʦʚ ʥʘ ʪʨʝʫʛʦʣʴʥʠʢʠ ʠʟ ʧʣʦʪʥʦʡ ʙʫʤʘʛʠ ʠ ʥʘʢʘʣʳʚʘʥʠʝʤ ʥʘ ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʠʝ 
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ʙʫʣʘʚʢʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʣʢʠʭ ʚʠʜʦʚ ʥʘʝʟʜʥʠʢʦʚ-ʧʘʨʘʟʠʪʦʚ ʠʟʛʦʪʘʚʣʠʚʘʣʠʩʴ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʬʝʣʠʥʠʜ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʧʨʝʜʝʣʠʪʝʣʴʥʳʝ 

ʪʘʙʣʠʮʳ, ʩʦʩʪʘʚʣʝʥʥʳʝ ʅʠʢʦʣʴʩʢʦʡ ʠ ʗʩʥʦʰ [5], ʗʩʥʦʰ [12ï13]. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʘʝʪʩʷ ʧʦ  

ʄ. ʇ. ɸʭʚʣʝʜʠʘʥʠ, ɺ. ɸ. ʗʩʥʦʰ, ɺ. ʀ. ʊʦʙʠʘʩ, ʀ. ɻ. ʂʠʨʠʷʢ [13, 26, 35]  

ɺʩʝ ʤʘʪʝʨʠʘʣʳ ʙʳʣʠ ʩʦʙʨʘʥʳ ʠ ʦʙʨʘʙʦʪʘʥʳ ʘʚʪʦʨʦʤ. ɸʬʝʣʠʥʠʜʳ, ʘʬʠʜʠʠʜʳ ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʘʚʪʦʨʦʤ ʠ ʧʨʦʚʝʨʝʥʳ ɺ. ɸ. ʗʩʥʦʰ ʠ ʄ. ʇ. ɸʭʚʣʝʜʠʘʥʠ, ʪʣʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʅ. ɼ. ɺʝʟʠʨʦʚʳʤ. ʅʘʧʠʩʘʥʠʝ ʣʘʪʠʥʩʢʠʭ ʥʘʟʚʘʥʠʡ ʨʦʜʦʚ ʠ ʚʠʜʦʚ ʧʨʠʚʝʜʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ 

ʵʣʝʢʪʨʦʥʥʦʡ ʙʘʟʦʡ ʜʘʥʥʳʭ GBIF Backbone Taxonomy [37]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 30 ʚʠʜʦʚ 

ʥʘʝʟʜʥʠʢʦʚ-ʧʘʨʘʟʠʪʦʚ ʪʣʝʡ: ʘʬʝʣʠʥʠʜ ʠ ʘʬʠʜʠʠʜ, ʠʟ ʥʠʭ 14 ʚʠʜʦʚ ʦʪʥʦʩʷʪʩʷ ʢ  ʘʬʝʣʠʥʠʜʘʤ, ʘ 

16 ʚʠʜʦʚ ʢ ʘʬʠʜʠʠʜʘʤ. ʋʩʪʘʥʦʚʣʝʥʳ ʪʨʦʬʠʯʝʩʢʠʝ ʩʚʷʟʠ ʘʬʝʣʠʥʠʜ ʩ ʬʠʪʦʬʘʛʘʤʠ. ɼʘʥʥʳʝ 

ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. 

ʀʟ ʚʳʷʚʣʝʥʥʳʭ 14 ʚʠʜʦʚ ʘʬʝʣʠʥʠʜ, 4 ʚʠʜʘ ʷʚʣʷʶʪʩʷ ʥʦʚʳʤʠ ʜʣʷ ʬʘʫʥʳ ɸʟʝʨʙʘʡʜʞʘʥʘ, 

2 ʚʠʜʘ ð Aphelinus toxopteraphidis, Aphelinus bicolor ð ʜʣʷ ʬʘʫʥʳ ʖʞʥʦʛʦ ʂʘʚʢʘʟʘ. ʕʪʠ 

ʚʠʜʳ ʚ ʊʘʙʣʠʮʝ 1  ʠ ʚ ʪʝʢʩʪʝ ʦʙʦʟʥʘʯʝʥʳ ʟʥʘʢʦʤ*. 

 

ʊʘʙʣʠʮʘ 1. 
ɺʀɼʆɺʆʁ ʉʆʉʊɸɺ ʅɸɽɿɼʅʀʂʆɺ-ʇɸʈɸɿʀʊʆɺ ɸʌɽʃʀʅʀɼ (HYMENOPTERA, 

APHELINIDAE) ʀ ʀʍ ʍʆɿʗɽɺ ʊʃɽʁ (HEMIPTERA, APHIDOIDEA) 

ʉʝʤʝʡʩʪʚʦ Aphelinidae ɺʠʜʳ ʪʣʝʡ (Hemiptera, Aphidoidea) 

ʈʦʜ Aphelinus Dalman,1820  

1. Aphelinus asychis Walker, 1839 Aphis gossypii Glover, 1877 

Hyalopterus pruni (Geoffroy, 1762) 

Myzodes persicae (Sulzer, 1776) = Myzus persicae subsp. 

persicae (Sulzer, 1776) 

Schizaphis graminum (Rondani, 1852) 

2. Aphelinus chaonia Walker, 1839 Aphis craccivora Koch & C. L., 1854 

Aphis fabae Scopoli, 1763  

Aphis farinosa Gmelin & J. F., 1790 

Aphis genistae Scopoli, 1763  

Aphis punicae Passerini, 1863 

Aphis umbrella (Bºrner, 1950) 

Brachycaudus cardui (Linnaeus, 1758) 

Brachycaudus helichrysi (Kaltenbach, 1843) 

Chaitophorus salijaponicus subsp. niger Mordvilko, 1929 

Dysaphis devecta (F. Walker, 1849) 

3. Aphelinus daucicola Kurdjumov, 1913 Brachycaudus cardui (Linnaeus, 1758) 

Siphocaryne xylostei (Schrank, 1801) = Hyadaphis 

foeniculi subsp. foeniculi (Passerini, 1860) 

4. Aphelinus flavipes Kurdjumov, 1913 = 

Aphelinus kurdjumovi Mercet, 1930 

Aphis craccivora Koch & C. L., 1854 

Aphis rufula F. Walker, 1849 

Dysaphis devecta (F. Walker, 1849) 

Rhopalosiphum maidis (Fitch, 1856) 

Schizaphis graminum (Rondani, 1852) 

5. Aphelinus brunneus Yasnosh, 1963* Aphis fabae Scopoli, 1763 

6. Aphelinus fulvus Yasnosh, 1963 Chaitophorus capreae (Mosley, 1841) 

7. Aphelinus fusciscapus (Forster, 1841) ʭʦʟʷʠʥ ʥʝʠʟʚʝʩʪʝʥ 

8. Aphelinus mali (Haldeman, 1851) Eriosoma lanigerum (Hausemann, 1802) 

9. Aphelinus toxopteraphidis Kurdjumov, 1913*  Schizaphis graminum (Rondani, 1852) 
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ʉʝʤʝʡʩʪʚʦ Aphelinidae ɺʠʜʳ ʪʣʝʡ (Hemiptera, Aphidoidea) 

10. Aphelinus subflavescens (Westwood, 1837) Tuberculatus querceus (Kaltenbach, 1843) 

11. Aphelinus varipes (Fºrster, 1841) Aphis gossypii Glover, 1877 

Brachycolus noxia Kurdjumov, 1913 = Diuraphis noxia 

(Kurdjumov, 1913) 

12. Aphelinus bicolor Yasnosh, 1963* = 

Aphelinus abdominalis (Dalman, 1820) 

Aphis fabae Scopoli, 1763 

13. Aphelinus transversus Thomson, 1876* ʭʦʟʷʠʥ ʥʝ ʠʟʚʝʩʪʝʥ 

ʈʦʜ Protaphelinus Mackauer, 1972  

14. Protaphelinus nikolskajae (Yasnosh, 1963) 

= Aphelinus nikolskajae Yasnosh, 1963 

Pemphigus bursarius (Linnaeus, 1758) 

Pemphigus lichtensteini Tullgren, 1909 

 

ʉʝʤʝʡʩʪʚʦ Aphelinidae 

ʈʦʜ Aphelinus 

1. Aphelinus asychis 

ɺʳʚʝʜʝʥ ʠʟ Hyalopterus pruni ʥʘ ʧʝʨʩʠʢʝ, ʠʟ Myzodes persicae ʥʘ ʧʝʨʩʠʢʝ, ʠʟ Aphis 

gossypii ʥʘ ʪʨʘʚʝ, ʥʘ ʭʣʦʧʢʝ, ʠʟ  Schizaphis graminum ʥʘ ʢʫʢʫʨʫʟʝ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ɿʘʧʘʜʥʘʷ ʯʘʩʪʴ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ɿʘʢʘʚʢʘʟʴʝ, ʉʨʝʜʥʷʷ ɸʟʠʷ, 

ɿʘʧʘʜʥʘʷ ɽʚʨʦʧʘ, ʀʨʘʥ, ʀʥʜʠʷ, ʀʟʨʘʠʣʴ, ʉʝʚʝʨʥʘʷ ɸʤʝʨʠʢʘ, ɸʨʛʝʥʪʠʥʘ. 

2. Aphelinus chaonia 

ɺʳʚʝʜʝʥ ʠʟ Aphis genistae, ʚʩʪʨʝʯʘʶʱʝʡʩʷ ʥʘ ʜʨʦʢʝ, ʠʟ A. umbrella ʥʘ ʤʘʢʝ, ʠʟ 

Brachycaudus helichrysi ʥʘ ʢʣʝʚʝʨʝ, ʠʟ Dysaphis devecta ʥʘ ʷʙʣʦʢʝ, A. farinosa ʥʘ ʠʚʝ, 

A. craccivora ʥʘ ʘʢʘʮʠʠ, ʠʟ ʪʣʝʡ A. punicae ʥʘ ʛʨʘʥʘʪʝ, ʠʟ B. cardui ʥʘ ʩʣʠʚʝ, ʠʟ A. fabae ʥʘ 

ʪʳʢʚʝ, ʠʟ ʪʣʝʡ ʥʘ ʧʣʶʱʝ, ʠʟ ʪʣʝʡ ʥʘ ʫʢʨʦʧʝ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, ɿʘʢʘʚʢʘʟʴʝ, ʉʨʝʜʥʷʷ ɸʟʠʷ, ɿʘʧʘʜʥʘʷ ɽʚʨʦʧʘ, 

ʂʠʪʘʡ, ʉʐɸ. 

3. Aphelinus daucicola 

ɺʳʚʝʜʝʥ ʠʟ Brachycaudus cardui ʥʘ ʩʣʠʚʝ. ʇʘʨʘʟʠʪ Siphocaryne xylostei.  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ɿʘʧʘʜʥʘʷ ɽʚʨʦʧʘ (ʀʩʧʘʥʠʷ), ɺʝʥʛʨʠʷ. 

4. Aphelinus flavipes 

ɺʳʚʝʜʝʥ ʠʟ ʪʣʝʡ ʥʘ ʛʨʝʙʝʥʱʠʢʝ, ʠʟ Dysaphis devecta ʥʘ ʷʙʣʦʥʝ, ʠʟ Aphis craccivora ʥʘ 

ʘʢʘʮʠʠ, ʠʟ Schizaphis graminum ʥʘ ʰʧʠʥʘʪʝ, ʠʟ Rhopalosiphum maidis ʥʘ ʢʫʢʫʨʫʟʝ. ʄʘʪʝʨʠʘʣ 

ʩʦʙʨʘʥ ʪʘʢʞʝ ʩʘʯʢʦʤ ʥʘ ʨʘʟʥʦʪʨʘʚʴʝ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ɻʨʫʟʠʷ, ɸʟʝʨʙʘʡʜʞʘʥ, ʂʘʟʘʭʩʪʘʥ, ʉʨʝʜʥʷʷ ɸʟʠʷ, ʈʦʩʩʠʡʩʢʘʷ 

ʌʝʜʝʨʘʮʠʷ, ʉʨʝʜʥʷʷ ʠ ʖʞʥʘʷ ɽʚʨʦʧʘ, ʀʥʜʠʷ. 

5. Aphelinus brunneus* 

ɺʳʚʝʜʝʥ ʠʟ Aphis fabae ʥʘ ʧʦʜʩʦʣʥʝʯʥʠʢʝ, ʥʘ ʩʚʝʢʣʝ ʠ ʥʘ ʧʦʤʠʜʦʨʝ. ɺʧʝʨʚʳʝ ʜʣʷ ʬʘʫʥʳ 

ɸʟʝʨʙʘʡʜʞʘʥʘ ʫʢʘʟʘʥ ʥʘʤʠ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ɿʘʧʘʜʥʳʡ ʂʘʟʘʭʩʪʘʥ, ɿʘʢʘʚʢʘʟʴʝ (ɻʨʫʟʠʷ). 

6. Aphelinus fulvus 

ɺʳʚʝʜʝʥ ʠʟ ʪʣʝʡ Chaitophorus capreae ʥʘ ʪʦʧʦʣʝ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ʋʢʨʘʠʥʘ (ʇʦʣʪʘʚʩʢʘʷ ʦʙʣʘʩʪʴ). 

7. Aphelinus fusciscapus 

ʄʘʪʝʨʠʘʣ ʩʦʙʨʘʥ ʩʘʯʢʦʤ ʥʘ ʨʘʟʥʦʪʨʘʚʴʝ, ʭʦʟʷʠʥ ʥʝʠʟʚʝʩʪʝʥ.  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ɿʘʢʘʚʢʘʟʴʝ, ɿʘʧʘʜʥʘʷ ɽʚʨʦʧʘ. 

8. Aphelinus mali 

ɺʳʚʝʜʝʥ ʠʟ Eriosoma lanigerum ʥʘ ʷʙʣʦʢʝ. 
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ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, ʂʘʚʢʘʟ, ɿʘʢʘʚʢʘʟʴʝ, ʉʨʝʜʥʷʷ ɸʟʠʷ, ʉʝʚʝʨʥʘʷ 

ɸʤʝʨʠʢʘ. ʀʥʪʨʦʜʫʮʠʨʦʚʘʥ ʚ ɿʘʧʘʜʥʫʶ ɽʚʨʦʧʫ, ʖʞʥʫʶ ɸʤʝʨʠʢʫ, ʖʞʥʫʶ ɸʬʨʠʢʫ, ʗʧʦʥʠʶ, 

ɸʚʩʪʨʘʣʠʶ, ʅʦʚʫʶ ɿʝʣʘʥʜʠʶ.  

9. Aphelinus toxopteraphidis* 

ɺʳʚʝʜʝʥ ʠʟ Schizaphis graminum ʥʘ ʢʫʢʫʨʫʟʝ,  ʥʘ ʧʰʝʥʠʮʝ. 

ʅʦʚʳʡ ʚʠʜ ʜʣʷ ʬʘʫʥʳ ʖʞʥʦʛʦ ʂʘʚʢʘʟʘ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, ɺʝʥʛʨʠʷ. 

10. Aphelinus subflavescens 

ɺʳʚʝʜʝʥ ʠʟ ʪʣʝʡ Tuberculatus querceus ʥʘ ʜʫʙʝ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, ɿʘʢʘʚʢʘʟʴʝ, ʂʘʟʘʭʩʪʘʥ, ʊʫʨʢʤʝʥʠʩʪʘʥ, 

ɿʘʧʘʜʥʘʷ ɽʚʨʦʧʘ. 

11. Aphelinus varipes 

ʇʘʨʘʟʠʪ Brachycolus noxia. ʗʚʣʷʝʪʩʷ ʧʘʨʘʟʠʪʦʤ Aphis gossypii. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ɿʘʢʘʚʢʘʟʴʝ, ʉʨʝʜʥʷʷ ɸʟʠʷ, ɽʚʨʦʧʝʡʩʢʘʷ ʯʘʩʪʴ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ɿʘʧʘʜʥʘʷ ɽʚʨʦʧʘ. 

12. Aphelinus bicolor* 

ɺʳʚʝʜʝʥ ʠʟ ʪʣʝʡ Aphis fabae ʥʘ ʧʦʤʠʜʦʨʝ. ɺʧʝʨʚʳʝ ʫʢʘʟʳʚʘʝʪʩʷ ʜʣʷ ʬʘʫʥʳ ʖʞʥʦʛʦ 

ʂʘʚʢʘʟʘ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. 

13. Aphelinus transversus* 

ʉʦʙʨʘʥ ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʠʤ ʩʘʯʢʦʤ. ʅʦʚʳʡ ʚʠʜ ʜʣʷ ʬʘʫʥʳ ɸʟʝʨʙʘʡʜʞʘʥʘ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, ɿʘʢʘʚʢʘʟʴʝ (ɻʨʫʟʠʷ), ɺʝʥʛʨʠʷ.  

ʈʦʜ  Protaphelinus Mackauer, 1956 

14. Protaphelinus nikolskajae 

ɺʳʚʝʜʝʥ ʠʟ Pemphigus bursarius ʥʘ ʪʦʧʦʣʝ, P. lichtensteini ʥʘ ʪʦʧʦʣʝ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ɻʨʫʟʠʷ, ʇʘʢʠʩʪʘʥ, ʀʥʜʠʷ, ʌʨʘʥʮʠʷ. 

ɺ ɸʟʝʨʙʘʡʜʞʘʥʝ ʦʪʤʝʯʝʥʦ 14 ʚʠʜʦʚ ʘʬʝʣʠʥʠʜ ʦʪʥʦʩʷʱʠʭʩʷ ʢ 2 ʨʦʜʘʤ. ʈʦʜ Aphelinus 

ʧʨʝʜʩʪʘʚʣʝʥ 13 ʚʠʜʘʤʠ, ʨʦʜ Protaphelinus ʧʨʝʜʩʪʘʚʣʝʥ ʦʜʥʠʤ ʚʠʜʦʤ. ʆʜʠʥ ʚʠʜ ʘʬʝʣʠʥʠʜ 

ʷʚʣʷʝʪʩʷ ʧʦʣʠʬʘʛʦʤ, 2 ʚʠʜʘ ʤʦʥʦʬʘʛʠ, ʦʩʪʘʣʴʥʳʝ ʚʠʜʳ ʦʣʠʛʦʬʘʛʠ. 

ɼʦ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ð ʘʬʠʜʠʠʜʳ ɸʟʝʨʙʘʡʜʞʘʥʘ ʥʝ ʠʟʫʯʘʣʠʩʴ. ɺʧʝʨʚʳʝ ʜʣʷ ʬʘʫʥʳ 

ɸʟʝʨʙʘʡʜʞʘʥʘ ʚʳʷʚʣʝʥʦ 16 ʚʠʜʦʚ ʘʬʠʜʠʠʜ (Hymenoptera, Aph d dae), ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

9 ʨʦʜʘʤ. ɺʩʝ ʵʪʠ ʚʠʜʳ  ʷʚʣʷʶʪʩʷ ʥʦʚʳʤʠ ʜʣʷ ʬʘʫʥʳ ɸʟʝʨʙʘʡʜʞʘʥʘ.  

 

ʊʘʙʣʠʮʘ 2. 

ɺʀɼʆɺʆʁ ʉʆʉʊɸɺ ʅɸɽɿɼʅʀʂʆɺ-ʇɸʈɸɿʀʊʆɺ ɸʌʀɼʀʀɼ (HYMENOPTERA, APHIDIIDAE)  

ʀ ʀʍ ʍʆɿʗɽɺ ʊʃɽʁ (HEMIPTERA, APHIDOIDEA) 

ʉʝʤʝʡʩʪʚʦ Aphidiidae ɺʠʜʳ ʪʣʝʡ (Hemiptera, Aphidoidea) 

ʈʦʜ Ephedrus Haliday, 1833  

1. Ephedrus persicae Froggatt, 1904   Brachycaudus cardui (Linnaeus, 1758) 

Brachycaudus helichrysi (Kaltenbach, 1843) 

Dysaphis devecta (F. Walker, 1849) 

Dysaphis reaumuri (Mordvilko, 1928) 

Hyalopterus pruni (Geoffroy, 1762) 

Myzodes persicae (Sulzer, 1776) = Myzus persicae 

subsp. persicae (Sulzer, 1776) 

2. Ephedrus plagiator (Nees, 1811) Aphis fabae Scopoli, 1763 

Aphis pomi De Geer, 1773 

Hyalopterus pruni (Geoffroy, 1762) 
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ʉʝʤʝʡʩʪʚʦ Aphidiidae ɺʠʜʳ ʪʣʝʡ (Hemiptera, Aphidoidea) 

ʈʦʜ Praon Haliday, 1833  

3. Praon volucre (Haliday, 1833) Aphis pomi De Geer, 1773 

Brachycaudus amygdalinus (Schouteden, 1905) 

Brachycaudus cardui (Linnaeus, 1758) 

Brachycaudus helichrysi (Kaltenbach, 1843) 

Hyalopterus pruni (Geoffroy, 1762) 

Macrosiphum rosae (Linnaeus, 1758) 

Myzodes persicae (Sulzer, 1776) = Myzus persicae 

subsp. persicae (Sulzer, 1776) 

4. Praon sp.  Dysaphis reaumuri (Mordvilko, 1928) 

ʈʦʜ Adialytus Fºrster, 1862  

5. Adialytus salicaphis (Fitch, 1855)   Chaitophorus salicti (Schrank, 1801) 

ʈʦʜ Lysiphlebus Fºrster, 1862  

6. Lysiphlebus ambiguus (Haliday, 1834) = 

Adialytus ambiguus (Haliday, 1834) 

Aphis craccivora Koch & C. L., 1854 

Aphis fabae Scopoli, 1763 

Aphis farinosa Gmelin & J. F., 1790 

Aphis gossypii Glover, 1877 

7. Lysiphlebus fabarum (Marshall, 1896) Aphis craccivora Koch & C. L., 1854 

Aphis evonymi Fabricius, 1775 

Aphis fabae Scopoli, 1763 

Aphis gossypii Glover, 1877 

Pemphigus lichtensteini Tullgren, 1909 

ʈʦʜ Pauesia Quilis P®rez, 1931  

8. Pauesia pini (Haliday, 1834)  Cinara pinea (Mordvilko, 1895) 

ʈʦʜ Aphidius Nees von Esenbeck, 1818  

9. Aphidius ervi Haliday, 1834 Acyrthosiphon pisum (M. Harris, 1776) 

Myzodes persicae (Sulzer, 1776) = Myzus persicae 

subsp. persicae (Sulzer, 1776) 

10. Aphidius rosae Haliday, 1833 Macrosiphum rosae (Linnaeus, 1758) 

11. Aphidius colemani Viereck, 1912 = Aphidius 

transcaspicus Telenga, 1958 

Hyalopterus pruni (Geoffroy, 1762) 

Myzodes persicae (Sulzer, 1776) = Myzus persicae 

subsp. persicae (Sulzer, 1776) 

Schizaphis graminum (Rondani, 1852) 

12. Aphidius sp. Aphis punicae Passerini, 1863 

ʈʦʜ Diaeretiella StarĨ, 1960  

13. Diaeretiella rapae (McIntosh, 1855) Brevicoryne brassicae (Linnaeus, 1758) 

Myzodes persicae (Sulzer, 1776) = Myzus persicae 

subsp. persicae (Sulzer, 1776) 

ʈʦʜ Lipolexis Fºrster, 1862  

14. Lipolexis gracilis Fºrster, 1862 Aphis craccivora Koch & C. L., 1854  

Aphis fabae Scopoli, 1763 

Brachycaudus amygdalinus (Schouteden, 1905) 

Myzus cerasi (Fabricius, 1775) 

ʈʦʜ Binodoxys Mackauer, 1960  

15. Binodoxys angelicae (Haliday, 1833) Aphis craccivora Koch & C. L., 1854 

Aphis pomi De Geer, 1773 

Brachycaudus helichrysi (Kaltenbach, 1843) 

16. Binodoxys acalephae (Marshall, 1896) Aphis craccivora Koch & C. L., 1854 

Aphis farinosa Gmelin & J. F., 1790 
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ʉʝʤʝʡʩʪʚʦ Aphidiidae. 

ʈʦʜ Ephedrus 

1. Ephedrus persicae 

ɺʳʚʝʜʝʥʳ ʠʟ ʪʣʝʡ Dysaphis reaumuri, ʦʙʠʪʘʶʱʠʭ ʥʘ ʛʨʫʰʝ, ʠʟ D. devecta ʥʘ ʩʣʠʚʝ, ʠʟ  

Hyalopterus pruni ʥʘ ʩʣʠʚʝ, ʠʟ Brachycaudus cardui ʥʘ ʧʝʨʩʠʢʝ. ʗʚʣʷʝʪʩʷ ʧʘʨʘʟʠʪʦʤ Myzodes 

persicae ʥʘ ʧʝʨʩʠʢʝ, B. helichrysi ʥʘ ʩʣʠʚʝ. ɿʘʨʘʞʝʥʥʳʝ ʵʪʠʤ ʧʘʨʘʟʠʪʦʤ ʪʣʠ ʠʤʝʶʪ ʯʝʨʥʳʡ 

ʮʚʝʪ. ɼʣʷ ʬʘʫʥʳ ɸʟʝʨʙʘʡʜʞʘʥʘ ʦʪʤʝʯʘʝʪʩʷ ʚʧʝʨʚʳʝ.  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ʚʩʪʨʝʯʘʝʪʩʷ ʧʦ ʚʩʝʤʫ ʤʠʨʫ.  

2. Ephedrus plagiator 

ɺʳʚʝʜʝʥʳ ʠʟ ʪʣʠ Hyalopterus pruni ʦʙʠʪʘʶʱʝʡ ʥʘ ʩʣʠʚʝ, ʧʝʨʩʠʢʝ, ʠʟ ʪʣʠ Aphis fabae ʥʘ 

ʢʫʢʫʨʫʟʝ ʠ ʧʦʜʩʦʣʥʝʯʥʠʢʝ, ʠʟ ʪʣʠ Aphis pomi ʦʙʠʪʘʶʱʝʡ ʥʘ ʚʝʪʢʘʭ ʷʙʣʦʥʠ. ʗʚʣʷʝʪʩʷ 

ʧʘʨʘʟʠʪʦʤ ʤʥʦʛʠʭ ʚʠʜʦʚ ʪʣʝʡ. ʇʘʨʘʟʠʪʠʨʫʝʪ ʙʦʣʴʰʝ ʥʘ ʪʣʷʭ ʠʟ ʩʝʤʝʡʩʪʚʘ Aphidiidae. 

ʆʪʤʝʯʝʥ ʚʧʝʨʚʳʝ ʜʣʷ ʬʘʫʥʳ ɸʟʝʨʙʘʡʜʞʘʥʘ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ɿʘʧʘʜʥʘʷ ɽʚʨʦʧʘ, ʇʘʢʠʩʪʘʥ, ʂʠʪʘʡ, ʗʧʦʥʠʷ, ʉʐɸ, ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ, 

ʉʨʝʜʥʷ ̫ɸʟʠ̫. 

ʈʦʜ Praon 

3. Praon volucre 

ɺʳʚʝʜʝʥʳ ʠʟ ʪʣʝʡ Brachycaudus amygdalinus ʥʘ ʤʠʥʜʘʣʝ, B. helichrysi ʥʘ ʩʣʠʚʝ, B. cardui 

ʥʘ ʩʣʠʚʝ, Myzodes persicae ʥʘ ʧʝʨʩʠʢʝ, Hyalopterus pruni, ʦʙʠʪʘʶʱʝʡ ʥʘ ʧʝʨʩʠʢʝ, ʥʘ ʘʙʨʠʢʦʩʝ. 

ɺʳʚʝʜʝʥ ʚ ʠʶʥʝ-ʠʶʣʝ ʠʟ ʪʣʠ Macrosiphum rosae, ʦʙʠʪʘʶʱʝʡ ʥʘ ʰʠʧʦʚʥʠʢʝ, ʥʘ ʨʦʟʦʚʳʭ, ʠʟ 

ʪʣʠ Aphis pomi ʥʘ ʷʙʣʦʥʝ. ʄʫʤʠʬʠʮʠʨʦʚʘʥʥʳʝ ʪʣʠ ʠʤʝʶʪ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ. ʗʚʣʷʶʪʩʷ 

ʚʥʫʪʨʝʥʥʠʤ ʧʘʨʘʟʠʪʦʤ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʪʣʝʡ, ʠʟ ʨʦʜʦʚ Aphis, Brachycaudus, Hyalopterus, 

Macrosiphum, Myzus. ʆʪʤʝʯʝʥ ʚʧʝʨʚʳʝ ʜʣʷ ʬʘʫʥʳ ɸʟʝʨʙʘʡʜʞʘʥʘ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ɿʘʧʘʜʥʦ-ɽʚʨʦʧʝʡʩʢʠʝ ʩʪʨʘʥʳ, ʊʫʨʮʠʷ, ʀʥʜʠʷ, ʂʠʪʘʡ, ɸʚʩʪʨʘʣʠʷ, 

ʉʝʚʝʨʥʘʷ ɸʤʝʨʠʢʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, ʉʨʝʜʥʝ-ɸʟʠʘʪʩʢʠʝ ʠ ʖʞʥʦ-ʂʘʚʢʘʟʩʢʠʝ ʩʪʨʘʥʳ. 

4. Praon sp.  

ɺʳʚʝʜʝʥ ʠʟ ʪʣʠ Dysaphis reaumuri, ʦʙʠʪʘʶʱʝʡ ʥʘ ʩʣʠʚʝ. ʄʫʤʠʬʠʮʠʨʦʚʘʥʥʳʝ ʪʣʠ 

ʙʳʚʘʶʪ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ.  

ʈʦʜ  Adialytus 

5. Adialytus salicaphis   

ɺʳʚʝʜʝʥ ʠʟ ʪʣʠ Chaitophorus salicti, ʞʠʚʫʱʝʡ ʥʘ ʚʝʪʢʘʭ ʠʚʳ. ʇʘʨʘʟʠʪ ʷʚʣʷʝʪʩʷ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʧʘʨʘʟʠʪʦʤ ʨʦʜʘ Chaitophorus. ɼʣʷ ʬʘʫʥʳ ʖʞʥʦʛʦ ʂʘʚʢʘʟʘ ʦʪʤʝʯʘʝʪʩʷ 

ʚʧʝʨʚʳʝ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ʉʝʚʝʨʥʘʷ ɸʤʝʨʠʢʘ, ʂʦʨʝʷ, ɿʘʧʘʜʥʘʷ ɽʚʨʦʧʘ, ʋʢʨʘʠʥʘ, ʎʝʥʪʨʘʣʴʥʘʷ 

ɸʟʠʷ.  

ʈʦʜ Lysiphlebus 

6. Lysiphlebus ambiguus 

ɺʳʚʝʜʝʥ ʠʟ ʪʣʠ Aphis fabae, ʞʠʚʫʱʝʡ ʥʘ ʩʚʝʢʣʝ, ʥʘ ʪʦʤʘʪʘʭ; ʠʟ Aphis craccivora 

ʞʠʚʫʱʝʡ ʥʘ ʛʦʨʦʭʝ, ʥʘ ʩʦʣʦʜʢʝ, Aphis gossypii ʥʘ ʘʨʙʫʟʝ, ʥʘ ʦʛʫʨʮʘʭ,  Aphis farinosa ʞʠʚʫʱʝʡ 

ʥʘ ʠʚʘʭ (Salix Linnaeus, 1753). ʄʫʤʠʬʠʮʠʨʦʚʘʥʥʳʝ ʪʣʠ ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ. ʇʘʨʘʟʠʪ ʧʦʨʘʞʘʝʪ 

ʪʣʠ ʠʟ ʨʦʜʘ Aphis. ɼʣʷ ʬʘʫʥʳ ɸʟʝʨʙʘʡʜʞʘʥʘ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʚʠʜʦʤ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ɿʘʧʘʜʥʘ ̫ɽʚʨʦʧʘ, ʄʦʣʜʦʚʘ, ʋʢʨʘʠʥʘ, ɽʛʠʧʝʪ, ʀʨʘʥ, ʀʟʨʘʠʣʴ, ʉʨʝʜʥʷʷ 

ɸʟʠʷ, ʶʞʥʘʷ ʯʘʩʪʴ ʂʘʚʢʘʟʘ, ɻʨʫʟʠʷ. 

7. Lysiphlebus fabarum 

ʗʚʣʷʝʪʩʷ ʰʠʨʦʢʠʤ ʧʦʣʠʬʘʛʦʤ. ɺʳʚʝʜʝʥ ʠʟ ʪʣʠ Aphis evonymi, ʞʠʚʫʱʝʡ ʥʘ ʢʫʢʫʨʫʟʝ, ʠʟ 

ʪʣʠ Pemphigus lichtensteini ʦʙʠʪʘʶʱʝʡ ʥʘ ʧʠʨʘʤʠʜʘʣʴʥʦʤ ʪʦʧʦʣʝ, ʠʟ ʪʣʠ Aphis craccivora, 
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ʞʠʚʫʱʝʡ ʥʘ ʢʣʝʚʝʨʝ, ʠʟ ʪʣʠ Aphis fabae, ʞʠʚʫʱʝʡ ʥʘ ʢʘʨʪʦʬʝʣʝ, ʠʟ ʪʣʠ Aphis gossypii, 

ʞʠʚʫʱʝʡ ʥʘ ʦʛʦʨʦʜʥʳʭ ʢʫʣʴʪʫʨʘʭ ð ʘʨʙʫʟʝ, ʭʣʦʧʯʘʪʥʠʢʝ. ʄʘʪʝʨʠʘʣ ʙʳʣ ʩʦʙʨʘʥ ʪʘʢʞʝ 

ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʠʤ ʩʘʯʢʦʤ.  

ʗʚʣʷʝʪʩʷ ʧʘʨʘʟʠʪʦʤ ʨʦʜʦʚ Aphis, Brachycaudus, Hyalopterus, Semiaphis Goot, 1913. 

ʊʘʢʞʝ ʠʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʧʘʨʘʟʠʪʠʨʦʚʘʥʠʠ ʥʘ ʪʣʷʭ ʨʦʜʦʚ Pemphigus, Chaitophorus [35]. 

ʄʫʤʠʬʠʮʠʨʦʚʘʥʥʳʝ ʪʣʠ ʠʤʝʶʪ ʯʝʨʥʦ-ʩʝʨʳʡ ʮʚʝʪ. ɼʣʷ ʬʘʫʥʳ ʖʞʥʦʛʦ ʂʘʚʢʘʟʘ ʠ 

ɸʟʝʨʙʘʡʜʞʘʥʘ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʚʠʜʦʤ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ʉʝʚʝʨʥʘʷ ɸʬʨʠʢʘ, ʄʘʣʘʷ ɸʟʠʷ, ɸʚʩʪʨʘʣʠʷ, ʄʦʥʛʦʣʠʷ, ɿʘʧʘʜʥʘʷ 

ɽʚʨʦʧʘ. ʀʥʪʨʦʜʫʮʠʨʦʚʘʥ ʚ ʉʐɸ. 

ʈʦʜ Pauesia 

8. Pauesia pini 

ɼʘʥʥʳʡ ʧʘʨʘʟʠʪ ʚʳʚʝʜʝʥ ʠʟ ʪʣʠ Cinara pinea, ʦʙʠʪʘʶʱʝʡ ʥʘ ʚʝʪʢʘʭ ʩʦʩʥʳ. ʗʚʣʷʝʪʩʷ 

ʧʘʨʘʟʠʪʦʤ ʪʣʝʡ ʠʟ ʨʦʜʘ Cinara [35]. ɼʣʷ ʬʘʫʥʳ ɸʟʝʨʙʘʡʜʞʘʥʘ ʦʪʤʝʯʝʥ ʚʧʝʨʚʳʝ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ɿʘʧʘʜʥʘ ̫ɽʚʨʦʧʘ, ʗʧʦʥʠʷ, ʄʦʣʜʦʚʘ, ɻʨʫʟʠʷ. 

ʈʦʜ Aphidius 

9. Aphidius ervi 

ʇʘʨʘʟʠʪʳ ʪʣʝʡ, ʞʠʚʫʱʠʭ ʥʘ ʛʦʨʦʭʝ Acyrthosiphon pisum. ʊʘʢʞʝ ʠʟ ʪʣʝʡ Myzodes 

persicae, ʦʙʠʪʘʶʱʠʭ ʥʘ ʪʘʙʘʢʝ. ʕʪʦʪ ʧʘʨʘʟʠʪ ʚ ʦʩʥʦʚʥʦʤ ʟʘʨʘʞʘʝʪ ʪʣʝʡ ʠʟ ʨʦʜʘ Acyrthosiphon, 

ʪʘʢʞʝ ʠʥʦʛʜʘ ʠ ʪʣʝʡ ʨʦʜʘ Macrosiphum, Myzus, Brachycaudus [35]. ɼʣʷ ʬʘʫʥʳ ɸʟʝʨʙʘʡʜʞʘʥʘ 

ʦʪʤʝʯʘʝʪʩʷ ʚʧʝʨʚʳʝ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ɽʚʨʦʧʘ, ʉʝʚʝʨʥʘʷ ɸʬʨʠʢʘ, ʂʠʪʘʡ, ʊʘʡʚʘʥʴ, ʋʢʨʘʠʥʘ, ʄʦʣʜʦʚʘ,  

ʉʨʝʜʥʷʷ ɸʟʠ̫. ɿʘʚʝʟʝʥ ʚ ʉʐɸ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʤʝʪʦʜʝ ʙʦʨʴʙʳ. 

10. Aphidius rosae 

ɺ ʤʘʝ-ʠʶʥʝ ʚʳʚʝʜʝʥ ʠʟ ʪʣʠ Macrosiphum rosae, ʞʠʚʫʱʝʡ ʥʘ ʨʦʟʦʚʳʭ. ʉʧʝʮʠʬʠʯʝʩʢʠʡ 

ʧʘʨʘʟʠʪ M. rosae. ɿʘʨʘʞʝʥʥʳʝ ʧʘʨʘʟʠʪʦʤ ʤʫʤʠʬʠʮʠʨʦʚʘʥʥʳʝ ʪʣʠ ʠʤʝʶʪ ʩʚʝʪʣʦ-ʞʝʣʪʳʡ ʮʚʝʪ. 

ɼʣʷ ʬʘʫʥʳ ʖʞʥʦʛʦ ʂʘʚʢʘʟʘ ʦʪʤʝʯʘʝʪʩʷ ʚʧʝʨʚʳʝ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ʉʝʚʝʨʥʘʷ ɸʬʨʠʢʘ, ʉʝʚʝʨʥʘʷ ɸʤʝʨʠʢʘ, ɿʘʧʘʜʥʘ ̫ɽʚʨʦʧʘ, ʩʪʨʘʥʳ 

ʉʨʝʜʥʝʡ ɸʟʠʠ.  

11. Aphidius colemani 

ɺʳʚʝʜʝʥ ʠʟ ʪʣʠ Hyalopterus pruni, ʞʠʚʫʱʝʡ ʥʘ ʩʣʠʚʝ, ʧʝʨʩʠʢʝ. ɺʳʚʝʜʝʥ ʠʟ ʪʣʝʡ, 

ʦʙʠʪʘʶʱʠʭ ʥʘ ʧʝʨʩʠʢʦʚʦʤ ʜʝʨʝʚʝ Myzodes persicae. ʄʫʤʠʠ ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ. ɺʳʚʝʜʝʥ ʠʟ 

ʪʣʝʡ Schizaphis graminum, ʞʠʚʫʱʠʭ ʥʘ ʟʝʨʥʦʚʳʭ. ʇʦʣʠʬʘʛ. ʗʚʣʷʝʪʩʷ ʧʘʨʘʟʠʪʦʤ ʪʣʝʡ ʨʦʜʦʚ 

Aphis, Brachycaudus, Dysaphis, Hyalopterus, Macrosiphum [35]. ʅʦʚʳʡ ʚʠʜ ʜʣʷ ʬʘʫʥʳ 

ɸʟʝʨʙʘʡʜʞʘʥʘ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ʄʘʣʘʷ ɸʟʠʷ, ʎʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷ, ʩʪʨʘʥʳ ɽʚʨʦʧʳ, ʀʥʜʠʷ, ʇʘʢʠʩʪʘʥ, 

ʖʞʥʘʷ ɸʚʩʪʨʘʣʠʷ. ʀʥʪʨʦʜʫʮʠʨʦʚʘʥ ʚ ʉʐɸ (ʂʘʣʠʬʦʨʥʠʶ), ɸʥʛʣʠʶ. 

12. Aphidius sp.   

ɺʳʚʝʜʝʥ ʠʟ ʪʣʠ Aphis punicae, ʞʠʚʫʱʝʡ ʥʘ ʛʨʘʥʘʪʝ. ʄʫʤʠʬʠʮʠʨʦʚʘʥʥʳʝ ʪʣʠ ʯʝʨʥʦ-

ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ. 

ʈʦʜ Diaeretiella 

13. Diaeretiella rapae 

ʗʚʣʷʝʪʩʷ ʧʘʨʘʟʠʪʦʤ ʪʣʝʡ Brevicoryne brassicae, ʞʠʚʫʱʠʭ ʥʘ ʢʘʧʫʩʪʝ. ɹʳʣʠ ʟʘʨʘʞʝʥʳ 

ʪʣʠ Myzodes persicae ʥʘ ʧʝʨʩʠʢʝ. ʇʦʣʠʬʘʛ. ɼʣʷ ʬʘʫʥʳ ɸʟʝʨʙʘʡʜʞʘʥʘ ʦʪʤʝʯʘʝʪʩʷ ʚʧʝʨʚʳʝ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ʧʦ ʚʩʝʤʫ ʤʠʨʫ. 
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ʈʦʜ Lipolexis 

14. Lipolexis gracilis 

ɺʳʚʝʜʝʥʳ ʠʟ ʪʣʠ Myzus cerasi ʥʘ ʯʝʨʝʰʥʝ, ʠʟ ʪʣʠ Brachycaudus amygdalinus, ʦʙʠʪʘʶʱʝʡ 

ʥʘ ʤʠʥʜʘʣʝ, ʠʟ ʪʣʠ Aphis craccivora ʥʘ ʢʣʝʚʝʨʝ ʠ ʥʘ ʛʦʨʦʭʝ, ʠʟ ʪʣʠ Aphis fabae ʥʘ ʬʘʩʦʣʠ. 

ʄʫʤʠʠ ʪʣʝʡ, ʟʘʨʘʞʝʥʥʳʝ ʧʘʨʘʟʠʪʘʤʠ ʠʤʝʶʪ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ. ʇʘʨʘʟʠʪʠʨʫʝʪ ʥʘ ʪʣʷʭ 

ʨʦʜʘ Brachycaudus, Myzus ʠ Aphis [35]. ʅʦʚʳʡ ʚʠʜ ʜʣʷ ʬʘʫʥʳ ɸʟʝʨʙʘʡʜʞʘʥʘ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ɿʘʧʘʜʥʘʷ ɽʚʨʦʧʘ, ʀʥʜʠʷ, ʇʘʢʠʩʪʘʥ, ʋʢʨʘʠʥʘ, ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ, 

ʉʨʝʜʥʷʷ ɸʟʠʷ, ɻʨʫʟʠʷ. 

ʈʦʜ Binodoxys 

1 5. Binodoxys angelicae 

ɺʳʚʝʜʝʥ ʠʟ ʪʣʠ Aphis craccivora ʞʠʚʫʱʝʡ ʥʘ ʢʣʝʚʝʨʝ, ʠʟ Brachycaudus helichrysi, 

ʞʠʚʫʱʝʡ ʥʘ ʧʝʨʩʠʢʝ, ʠʟ ʪʣʠ Aphis pomi, ʞʠʚʫʱʝʡ ʥʘ ̫ ʙʣʦʥʝ. ʄʫʤʠʠ ʪʣʝʡ ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ. 

ɺʧʝʨʚʳʝ ʦʪʤʝʯʘʝʪʩʷ ʜʣʷ ʬʘʫʥʳ ɸʟʝʨʙʘʡʜʞʘʥʘ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ʄʘʣʘʷ ɸʟʠʷ, ɿʘʧʘʜʥʘ ̫ɽʚʨʦʧʘ, ʋʢʨʘʠʥʘ, ʈʦʩʩʠʷ, ʂʘʟʘʭʩʪʘʥ, 

ʋʟʙʝʢʠʩʪʘʥ, ʊʘʜʞʠʢʠʩʪʘʥ, ɻʨʫʟʠʷ. 

16. Binodoxys acalephae 

ɺʳʚʝʜʝʥ ʠʟ ʪʣʠ Aphis farinosa ʦʙʠʪʘʶʱʝʡ ʥʘ ʠʚʝ, ʠʟ ʪʣʠ Aphis craccivora ʥʘ ʩʦʣʦʜʢʝ. 

ʇʘʨʘʟʠʪʠʨʫʝʪ ʥʘ ʪʣʷʭ ʠʟ ʨʦʜʘ Aphis. ʄʫʤʠʠ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ. ʅʦʚʳʡ ʚʠʜ ʜʣʷ ʬʘʫʥʳ 

ɸʟʝʨʙʘʡʜʞʘʥʘ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ɿʘʧʘʜʥʘ ̫ɽʚʨʦʧʘ, ʀʨʘʥ, ʋʢʨʘʠʥʘ, ʈʦʩʩʠʷ, ɻʨʫʟʠʷ, ʂʘʟʘʭʩʪʘʥ, 

ʋʟʙʝʢʠʩʪʘʥ, ʊʘʜʞʠʢʠʩʪʘʥ, ʊʫʨʮʠʷ, ʀʨʘʥ, ʀʨʘʢ, ʂʠʪʘʡ, ʀʥʜʠʷ, ʂʘʥʘʜʘ.  

ʕʥʪʦʤʦʬʘʛʠ ð ʘʬʠʜʠʠʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ 9 ʨʦʜʘʤʠ.  

ʈʦʜ Aphidius ʧʨʝʜʩʪʘʚʣʝʥ ʥʘʠʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʚʠʜʦʚ ð 4.  

ʈʦʜʳ Ephedrus, Praon, Lysiphlebus, Binodoxys ʧʨʝʜʩʪʘʚʣʝʥʳ 2 ʚʠʜʘʤʠ.  

ʈʦʜʳ Adialytus, Pauesia, Diaeretiella, Lipolexis ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦ 1 ʚʠʜʫ.  

ʅʘʝʟʜʥʠʢʠ-ʘʬʠʜʠʠʜʳ Pauesia pini, Aphidius rosae ̫ ʚʣʷʶʪʩʷ ʤʦʥʦʬʘʛʘʤʠ, ʘ ʦʩʪʘʣʴʥʳʝ ð 

ʦʣʠʛʦʬʘʛʠ. 

 

ɺʳʚʦʜʳ 

1. ɼʣʷ ʬʘʫʥʳ ɸʟʝʨʙʘʡʜʞʘʥʘ ʚʳʷʚʣʝʥʦ 30 ʚʠʜʦʚ ʧʘʨʘʟʠʪʦʚ ʪʣʝʡ, ʠʟ ʥʠʭ 14 ʚʠʜʦʚ 

ʷʚʣʷʶʪʩʷ ʘʬʝʣʠʥʠʜʘʤʠ (Hymenoptera, Aphelinidae), ʘ 16 ʚʠʜʦʚ ð ʘʬʠʜʠʠʜʘʤʠ (Hymenoptera, 

Aphidiidae). 

2. 4 ʚʠʜʘ ʘʬʝʣʠʥʠʜ (Aphelinus toxopteraphidis, A. brunneus, A. bicolor, A. transversus) 

ʦʪʤʝʯʘʶʪʩʷ ʚʧʝʨʚʳʝ ʜʣʷ ʬʘʫʥʳ ɸʟʝʨʙʘʡʜʞʘʥʘ. ɺʠʜʳ A. toxopteraphidis, A. bicolor 

ʦʪʤʝʯʘʶʪʩʷ ʚʧʝʨʚʳʝ ʜʣʷ ʬʘʫʥʳ ʖʞʥʦʛʦ ʂʘʚʢʘʟʘ. ɸʬʝʣʠʥʠʜʳ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

2 ʨʦʜʘʤʠ. ʈʦʜ Aphelinus ʚʢʣʶʯʘʝʪ 13 ʚʠʜʦʚ, Protaphelinus  ʧʨʝʜʩʪʘʚʣʝʥ ʦʜʥʠʤ ʚʠʜʦʤ. ʆʜʠʥ 

ʚʠʜ ʘʬʝʣʠʥʠʜ ʷʚʣʷʝʪʩʷ ʧʦʣʠʬʘʛʦʤ, 2 ʚʠʜʘ ʤʦʥʦʬʘʛʠ, ʦʩʪʘʣʴʥʳʝ ʚʠʜʳ ʦʣʠʛʦʬʘʛʠ.  

3. ɼʣʷ ʬʘʫʥʳ ɸʟʝʨʙʘʡʜʞʘʥʘ ʚʳʷʚʣʝʥʦ 16 ʥʦʚʳʭ ʚʠʜʦʚ ʘʬʠʜʠʠʜ (Hymenoptera, 

Aphidiidae). ɺʠʜʳ Adialytus salicaphis, Lysiphlebus fabarum, Aphidius rosae ̫ ʚʣʷʶʪʩʷ ʥʦʚʳʤʠ 

ʜʣʷ ʬʘʫʥʳ ʖʞʥʦʛʦ ʂʘʚʢʘʟʘ. ɸʬʠʜʠʠʜʳ ɸʟʝʨʙʘʡʜʞʘʥʘ ʧʨʝʜʩʪʘʚʣʝʥʳ 9 ʨʦʜʘʤʠ. ʈʦʜ Aphidius 

ʧʨʝʜʩʪʘʚʣʝʥ 4 ʚʠʜʘʤʠ. ʈʦʜʳ Ephedrus, Praon, Lysiphlebus, Binodoxys ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʫʤʷ 

ʚʠʜʘʤʠ. ʈʦʜʳ Adialytus, Pauesia, Diaeretiella, Lipolexis ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʜʥʠʤ ʚʠʜʦʤ. ɼʚʘ ʚʠʜʘ 

ʘʬʠʜʠʠʜ ʷʚʣʷʶʪʩʷ ʤʦʥʦʬʘʛʘʤʠ, ʘ ʦʩʪʘʣʴʥʳʝ ʦʣʠʛʦʬʘʛʠ. 

 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ10. 2020 

https://doi.org/10.33619/2414-2948/59 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 57 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. Noyes J. S. Universal Chalcidoidea database. 2019. https://www.nhm.ac.uk/our-

science/data/chalcidoids/ 

2. Abd-Rabou S., Ghahari H., Myartseva S. N., Ru²z-Cancino E. Iranian Aphelinidae 

(Hymenoptera: Chalcidoidea) // Journal of Entomology and Zoology Studies. 2013. V. 1. ˉ4. P. 

116-140. 

3. Viggiani G., Ren H. New species and records of Aphelinidae (Hymenoptera: Chalcidoidea) 

from China // Bollettino del Laboratorio di Entomologia Agraria ñFilippo Silvestriò di Portici. 1993. 

ʊ. 48. ʉ. 219-239. 

4. ʅʠʢʦʣʴʩʢʘʷ ʄ. ʅ. ʍʘʣʴʮʠʜʳ ʬʘʫʥʳ ʉʉʉʈ (Chalcidoidea). ʄ.-ʃ.: ʀʟʜ-ʚʦ ɸʅ ʉʉʉʈ, 

1952. 474 ʩ. 

5. ʅʠʢʦʣʴʩʢʘʷ ʄ. ʅ., ʗʩʥʦʰ ɺ. ɸ. ɸʬʝʣʠʥʠʜʳ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʉʉʉʈ ʠ ʂʘʚʢʘʟʘ. ʄ.-

ʃ., 1966. ʉ. 1-294. 

6. ʗʩʥʦʰ ɺ. ɸ. ɸʬʝʣʠʥʠʜʳ ɻʨʫʟʠʠ // ʄʘʪʝʨ. ʧʦ ʬʘʫʥʝ ɻʨʫʟʠʠ. ʊʙʠʣʠʩʠ. 1967. ʊ. 2. ʉ. 24. 

7. ʗʩʥʦʰ ɺ. ɸ. ʂ ʬʘʫʥʝ ʘʬʝʣʠʥʠʜ ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ʂʘʟʘʭʩʪʘʥʘ // ʕʥʪʦʤʦʣʦʛʠʯʝʩʢʦʝ 

ʦʙʦʟʨʝʥʠʝ. 1973. ˉ4. ʉ. 899-909. 

8. ʗʩʥʦʰ ɺ. ɸ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʘʨʘʟʠʪʠʨʫʶʱʠʭ ʧʝʨʝʧʦʥʯʘʪʦʢʨʳʣʳʭ ʩʝʤ. Aphelinidae 

(Hymenoptera, Chalcidoidea)  // ʕʥʪʦʤʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʟʨʝʥʠʝ. 1976. V. 1. ʉ. 159-168. 

9. ʗʩʥʦʰ ɺ. ɸ. ʇʠʱʝʚʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʭʘʣʴʮʠʜ ʩʝʤ. Aphelinidae (Hymenoptera, 

Chalcidoidea) // ʕʥʪʦʤʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʟʨʝʥʠʝ. 1978. ˉ4. ʉ. 751-761. 

10. ʗʩʥʦʰ ɺ. ɸ. ʆʧʨʝʜʝʣʠʪʝʣʴ ʥʘʩʝʢʦʤʳʭ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʉʉʉʈ. ʊ. 3. 

ʇʝʨʝʧʦʥʯʘʪʦʢʨʳʣʳʝ. ʃ.: ʅʘʫʢʘ, 1978. ʉ. 469-500. 

11. ʗʩʥʦʰ ɺ. ɸ. ʌʘʫʥʘ ʧʘʨʘʟʠʪʠʯʝʩʢʠʭ ʘʬʝʣʠʥʠʜ ɻʨʫʟʠʠ ʠ ʝʝ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ʅʦʚʦʩʠʙʠʨʩʢ, 1964. ʉ. 217-220. 

12. ʈʟʘʝʚʘ ʃ. ʄ., ʗʩʥʦʰ ɺ. ɸ. ʄʘʪʝʨʠʘʣʳ ʢ ʠʟʫʯʝʥʠʶ ʬʘʫʥʳ ʭʘʣʴʮʠʜ (Hymenoptera, 

Chalcidoidea) ɸʟʝʨʙʘʡʜʞʘʥʘ // ʀʟʚ. ɸʅ ɸʟ ʉʉʈ. 1979. ˉ2. ʉ. 89-94. 

13. ʗʩʥʦʰ ɺ. ɸ. ʉʝʤ. Aphelinidae - ɸʬʝʣʠʥʠʜʳ. ʆʧʨʝʜʝʣʠʪʝʣʴ ʥʘʩʝʢʦʤʳʭ ɼʘʣʴʥʝʛʦ 

ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ. ʊ. IV. ʏ. 2. / ʧʦʜ ʨʝʜ. ʇ. ɸ. ʃʝʨ. ɺʣʘʜʠʚʦʩʪʦʢ, 1995. ʉ. 506-551. 

14. ʄʫʩʪʘʬʘʝʚʘ ɻ. ɸ. ɸʬʝʣʠʥʠʜʳ (Hymenoptera, Aphelinidae) ɺʦʩʪʦʯʥʦʛʦ ɸʟʝʨʙʘʡʜʞʘʥʘ 

(ʌʘʫʥʘ, ʵʢʦʣʦʛʠʷ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ): ʘʚʪʦʨʝʬ. ʜʠʩʩ. é  ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ. ɹʘʢʫ, 1990. 

20 ʩ. 

15. ʄʫʩʪʘʬʘʝʚʘ ɻ. ɸ. ɸʬʝʣʠʥʠʜʳ (Hymenoptera, Aphelinidae) ɺʦʩʪʦʯʥʦʛʦ ɸʟʝʨʙʘʡʜʞʘʥʘ 

ʠ ʠʭ ʭʦʟʷʝʚʘ // ʀʟʚʝʩʪʠʷ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ɸʟʝʨʙ. ʉʝʨ. ʙʠʦʣ. ʥʘʫʢ. 2003. ˉ5-6. ʉ. 70-75. 

16. ʄʫʩʪʘʬʘʝʚʘ ɻ. ɸ. ɸʬʝʣʠʥʠʜʳ (Hymenoptera, Aphelinidae) - ʧʘʨʘʟʠʪʳ ʢʦʢʮʠʜ, ʪʣʝʡ ʠ 

ʘʣʝʡʨʦʜʠʜ ʚ ɺʦʩʪʦʯʥʦʤ ɸʟʝʨʙʘʡʜʞʘʥʝ // ʀʟʚʝʩʪʠʷ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ɸʟʝʨʙ. ʉʝʨ. ʙʠʦʣ. ʥʘʫʢ. 

2004. ˉ1-2. ʉ. 91-101. 

17. ʄʫʩʪʘʬʘʝʚʘ ɻ. ɸ. ɿʦʦʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʬʝʣʠʥʠʜ (Hymenoptera, 

Aphelinidae) ɸʟʝʨʙʘʡʜʞʘʥʘ // ʉʠʤʧʦʟʠʫʤ ʩʪʨʘʥ ʉʅɻ ʧʦ ʧʝʨʝʧʦʥʯʘʪʦʢʨʳʣʳʤ ʥʘʩʝʢʦʤʳʤ. 

(ʄʦʩʢʚʘ, 26-29 ʩʝʥʪʷʙʨʷ). 2006. ʉ. 61. 

18. ʄʫʩʪʘʬʘʝʚʘ ɻ. ɸ. ɸʬʝʣʠʥʠʜʳ (Hymenoptera, Aphelinidae) - ʧʘʨʘʟʠʪʳ ʩʦʩʫʱʠʭ 

ʚʨʝʜʠʪʝʣʝʡ ɸʟʝʨʙʘʡʜʞʘʥʘ // ʇʨʦʤʳʰʣʝʥʥʘʷ  ʙʦʪʘʥʠʢʘ: VI ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ  

ʢʦʥʬʝʨʝʥʮʠʷ. ɼʦʥʝʮʢ, 2010. ʉ. 318-320. 

19. ʄʫʩʪʘʬʘʝʚʘ ɻ. ɸ. ʌʘʫʥʘ ʘʬʝʣʠʥʠʜ (Hymenoptera, Aphelinidae) ɸʟʝʨʙʘʡʜʞʘʥʘ // 

ɺʝʩʪʥʠʢ ɿʘʧʦʨʦʞʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 2013. ˉ3. ʉ. 31-39. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ10. 2020 

https://doi.org/10.33619/2414-2948/59 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 58 

 

20. ʄʫʩʪʘʬʘʝʚʘ ɻ. ɸ. ʊʨʦʬʠʯʝʩʢʠʝ ʩʚʷʟʠ ʘʬʝʣʠʥʠʜ (Hymenoptera, Aphelinidae) ʩ 

ʬʠʪʦʬʘʛʘʤʠ (Homoptera: Coccoidea, Aleurodidea, Aphidoidea) ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ // Ecology and 

noospherology. 2015. ˉ26 (1-2). ʉ. 81-88. https://doi.org/10.15421/031509 

21. Mustafayeva G. A. The trophic relationship of aphelinids (Hymenoptera, Aphelinidae) in 

Azerbaijan // European science review. 2015. ˉ1-2. P. 3-7. https://doi.org/10.29013/ESR-15-1.2-3-

7 

22. ʗʤʠʥʦʚʘ (ʄʫʩʪʘʬʘʝʚʘ) ɻ. ɸ. ɸʬʝʣʠʥʠʜʳ (Chalcidoidea, Aphelinidae) - ʧʘʨʘʟʠʪʳ ʪʣʝʡ 

ʂʫʙʘ-ʍʘʯʤʘʟʩʢʦʡ ʟʦʥʳ ɸʟʝʨʙʘʡʜʞʘʥʘ // ʀʟʚʝʩʪʠʷ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ɸʟʝʨʙ. ʉʉʈ. ʉʝʨ. ʙʠʦʣ. 

ʥʘʫʢ. 1986. ˉ6. ʉ. 56-58. 

23. Stary P. Creeping thistle, Cirsium arvense, as a reservoir of aphid parasitoids 

(Hymenoptera, Aphidiidae) in agroecosystems // Acta entomologica bohemoslovaca. 1986. 

24. StarĨ P. Aphid parasitoids of the Czech Republic. Prague: Academia, 2006. 

25. StarĨ P., Erdelen C. H. Aphid parasitoids (Hym.: Aphidiidae, Aphelinidae) from the 

Yemen Arab Republic // Entomophaga. 1982. ʊ. 27. ˉ1. ʉ. 105-108. 

https://doi.org/10.1007/BF02371943 

26. ʊʦʙʠʘʩ ɺ. ʀ., ʂʠʨʠʷʢ ʀ. ɻ. ʉʝʤʝʡʩʪʚʦ Aphidiidae - ɸʬʠʜʠʠʜʳ. ʆʧʨʝʜʝʣʠʪʝʣʴ 

ʥʘʩʝʢʦʤʳʭ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʉʉʉʈ. ʄ.: ʅʘʫʢʘ, 1986. ʊ. 3. ʏ. 5. ʉ. 232-283.  

27. ʂʠʨʠʷʢ ʀ. ɻ. ʕʥʪʦʤʦʬʘʛʠ ʪʣʝʡ ʚʨʝʜʠʪʝʣʝʡ ʟʣʘʢʦʚʳʭ ʢʫʣʴʪʫʨ ʄʦʣʜʘʚʠʠ. ʕʥʪʦʤʦʬʘʛʠ 

ʚʨʝʜʠʪʝʣʝʡ ʨʘʩʪʝʥʠʡ. ʂʠʰʠʥʝʚ: ʐʪʠʠʥʮʘ, 1980. ʉ. 21-27.  

28. ʂʠʨʠʷʢ ʀ. ɻ. ɺʳʷʚʣʝʥʠʝ, ʫʯʝʪ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʪʣʝʡ ʠ ʠʭ ʵʥʪʦʤʦʬʘʛʦʚ ʥʘ 

ʟʣʘʢʦʚʳʭ ʢʫʣʴʪʫʨʘʭ: ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ. ʂʠʰʠʥʝʚ, 1984. 37 ʩ.  

29. ʇʘʥʢʘʥʠʥ-ʌʨʘʥʯʠʢ ʄ. ɸʥʥʦʪʠʨʦʚʘʥʥʳʡ ʩʧʠʩʦʢ ʧʘʨʘʟʠʪʦʠʜʦʚ (ʩʝʤ. Aphidiidae) 

ʟʣʘʢʦʚʳʭ ʪʣʝʡ ʚ ɽʚʨʦʧʝ // ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʙʶʣʣ. ɺʇʉ ʄʆɹɺ. 1986. ˉ14. ʉ. 20-25. 

30. ɼʦʨʦʭʦʚʘ ɻ. ʀ., ʂʨʘʩʘʚʠʥʘ ʃ. ʇ., ʇʦʪʝʤʢʠʥʘ ɺ. ʀ. ɸʬʠʜʠʠʜʳ (Aphidiidae, 

Hymenoptera). ɼʠʘʛʥʦʩʪʠʢʘ, ʦʩʦʙʝʥʥʦʩʪʠ ʙʠʦʣʦʛʠʠ, ʨʘʟʚʝʜʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʚ ʟʘʢʨʳʪʦʤ 

ʛʨʫʥʪʝ. 2000. 24 c.  

31. ʄʘʭʦʪʢʠʥ ɸ. ɻ., ɺʦʰʝʜʩʢʠʡ ʅ. ʅ. ɿʣʘʢʦʚʳʝ ʪʣʠ ʠ ʘʬʠʜʦʬʘʛʠ // ɿʘʱʠʪʘ ʠ ʢʘʨʘʥʪʠʥ 

ʨʘʩʪʝʥʠʡ. 2004. ˉ8. ʉ. 40-41. 

32. ɹʦʢʠʥʘ ʀ. ɻ. ɺʣʠʷʥʠʝ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʩʨʝʜʩʪʚ ʭʠʤʠʟʘʮʠʠ ʥʘ ʟʣʘʢʦʚʳʭ 

ʪʣʝʡ ʠ ʠʭ ʵʥʪʦʤʦʬʘʛʦʚ ʚ ʘʛʨʦʮʝʥʦʟʝ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ // ɺʝʩʪʥʠʢ ʟʘʱʠʪʳ 

ʨʘʩʪʝʥʠʡ. 2006. ˉ2. C. 25-33. 

33. ɹʦʢʠʥʘ ʀ. ɻ. ɺʣʠʷʥʠʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʟʣʘʢʦʚʳʭ ʪʣʝʡ ʠ ʠʭ 

ʵʥʪʦʤʦʬʘʛʦʚ ʚ ʩʝʚʝʨʥʦʡ ʣʝʩʦʩʪʝʧʠ ʇʨʠʦʙʴʷ // ɺʝʩʪʥʠʢ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. 2007. ˉ2. C. 44-54.  

34. ʃʘʭʠʜʦʚ ɸ. ʀ. ʂʨʠʪʝʨʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʬʠʜʦʬʘʛʦʚ // ɺʝʩʪʥʠʢ ʈʦʩʩʠʡʩʢʦʡ 

ʘʢʘʜʝʤʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ. 1999. ˉ5. ʉ. 45-47.  

35. ɸʭʚʣʝʜʠʘʥʠ ʄ. ʇ. ʌʘʫʥʘ ʠ ʵʢʦʣʦʛʠʷ ʧʘʨʘʟʠʪʦʚ ʪʣʝʡ ɺʦʩʪʦʯʥʦʡ ɻʨʫʟʠʠ. ʊʙʠʣʠʩʠ: 

ʄʝʮʥʠʝʨʝʙʘ, 1981. 104 ʩ. 

36. ʊʨʷʧʠʮʳʥ ɺ. ɸ., ʐʘʧʠʨʦ ɺ. ɸ., ʑʝʧʝʪʠʣʴʥʠʢʦʚʘ ɺ. ɸ. ʇʘʨʘʟʠʪʳ ʠ ʭʠʱʥʠʢʠ 

ʚʨʝʜʠʪʝʣʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʃ.: ʂʦʣʦʩ, 1982. 109 ʩ. 

37. GBIF Backbone Taxonomy. Checklist dataset, 2019. https://doi.org/10.15468/39omei 

 

References: 

1. Noyes, J. S. (2019). Universal Chalcidoidea database. https://www.nhm.ac.uk/our-

science/data/chalcidoids/ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ10. 2020 

https://doi.org/10.33619/2414-2948/59 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 59 

 

2. Abd-Rabou, S., Ghahari, H., Myartseva, S. N., & Ru²z-Cancino, E. (2013). Iranian 

Aphelinidae (Hymenoptera: Chalcidoidea). Journal of Entomology and Zoology Studies, 1(4), 116-

140. 

3. Viggiani, G., & Ren, H. (1993). New species and records of Aphelinidae (Hymenoptera: 

Chalcidoidea) from China. Bollettino del Laboratorio di Entomologia Agraria ñFilippo Silvestriò 

di Portici, 48, 219-239. 

4. Nikolskaya, M. N. (1952). Khalôtsidy fauny SSSR (Chalcidoidea). Moscow, Leningrad.  

5. Nikolskaya, M. N., & Yasnosh, V. A. (1966). Afelinidy Evropeiskoi chasti SSSR i Kavkaza. 

Moscow, Leningrad, 1-294. 

6. Yasnosh, V. A. (1967). Afelinidy Gruzii. In Mater. po faune Gruzii. V. 2. Tbilisi, 24. 

7. Yasnosh, V. A. (1973). K faune afelinid Srednei Azii i Kazakhstana. Entomologicheskoe 

obozrenie, (4), 899-909. 

8. Yasnosh, V. A. (1976). Klassifikatsiya parazitiruyushchikh pereponchatokrylykh sem. 

Aphelinidae (Hymenoptera, Chalsidaidea). Entomologicheskoe obozrenie, 1. 159-168. 

9. Yasnosh, V. A. (1978). Pishchevaya spetsializatsiya khalôtsid sem. Aphelinidae 

(Hymenoptera, Chalsidaidea). Entomologicheskoe obozrenie, (4), 751-761. 

10. Yasnosh, V. A. (1978). Opredelitelô nasekomykh evropeiskoi chasti SSSR. V. 3. 

Pereponchatokrylye. Leningrad, 469-500. 

11. Yasnosh, V. A. (1964). Fauna paraziticheskikh afelinid Gruzii i ee prakticheskoe 

ispolôzovanie. Novosibirsk, 217-220. 

12. Rzaeva, L. M., & Yasnosh, V. A. (1979). Materialy k izucheniyu fauny khalôtsid 

(Hymenoptera, Chalcidoidea) Azerbaidzhana. Izv. AN Az SSR, (2), 89-94. 

13. Yasnosh, V. A. (1995). Sem. Aphelinidae - Afelinidy. Opredelitelô nasekomykh Dalônego 

Vostoka Rossii. V. IV. Part 2. Ed. by P. A. Ler. Vladivostok, 506-551. 

14. Mustafaeva, G. A. (1990). Afelinidy (Hymenoptera, Aphelinidae) Vostochnogo 

Azerbaidzhana (Fauna, ekologiya i khozyaistvennoe znachenie): avthoref. Ph.D. diss. Baku, 20.  

15. Mustafaeva, G. A. (2003). Afelinidy (Hymenoptera, Aphelinidae) Vostochnogo 

Azerbaidzhana i ikh khozyaeva. Izvestiya Akademii Nauk Azerb. Ser. biol. nauk, (5-6), 70-75. 

16. Mustafaeva, G. A. (2004). Afelinidy (Hymenoptera, Aphelinidae) - parazity koktsid, tlei i 

aleirodid v Vostochnom Azerbaidzhane. Izvestiya Akademii nauk Azerb. Ser. biol. nauk, (1-2), 91-

101. 

17. Mustafaeva, G. A. (2006). Zoogeograficheskaya kharakteristika afelinid (Hymenoptera, 

Aphelinidae) Azerbaidzhana. In Simpozium stran SNG po pereponchatokrylym nasekomym. 

(Moscow, 26-29 sentyabrya), 61. 

18. Mustafaeva, G. A. (2010). Afelinidy (Hymenoptera, Aphelinidae) - parazity sosushchikh 

vreditelei Azerbaidzhana. In Promyshlennaya botanika: VI mezhdunarodnaya nauchnaya  

konferentsiya, Donetsk, 318-320. 

19. Mustafaeva, G. A. (2013). Fauna afelinid (Hymenoptera, Aphelinidae) Azerbaidzhana. 

Vestnik Zaporozhskogo natsionalônogo universiteta, (3), 31-39. 

20. Mustafaeva, G. A. (2015). Troficheskie svyazi afelinid (Hymenoptera, Aphelinidae) s 

fitofagami (Homoptera: Coccoidea, Aleurodidea, Aphidoidea) v Azerbaidzhane. Ecology and 

noospherology, (26, 1-2), 81-88. https://doi.org/10.15421/031509 

21. Mustafayeva, G. A. (2015). The trophic relationship of aphelinids (Hymenoptera, 

Aphelinidae) in Azerbaijan. European science review, (1-2), 3-7. https://doi.org/10.29013/ESR-15-

1.2-3-7 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ10. 2020 

https://doi.org/10.33619/2414-2948/59 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 60 

 

22. Yaminova (Mustafaeva), G. A. (1986). Afelinidy (Chalcidoidea, Aphelinidae) - parazity 

tlei Kuba-Khachmazskoi zony Azerbaidzhana. Izvestiya Akademii nauk Azerb. SSR. Ser. biol. nauk., 

(6), 56-58. 

23. Stary, P. (1986). Creeping thistle, Cirsium arvense, as a reservoir of aphid parasitoids 

(Hymenoptera, Aphidiidae) in agroecosystems. Acta entomologica bohemoslovaca. 

24. StarĨ, P. (2006). Aphid parasitoids of the Czech Republic. Prague, Academia. 

25. StarĨ, P., & Erdelen, C. H. (1982). Aphid parasitoids (Hym.: Aphidiidae, Aphelinidae) 

from the Yemen Arab Republic. Entomophaga, 27(1), 105-108. 

https://doi.org/10.1007/BF02371943 

26. Tobias, V. I., & Kiriyak, I. G. (1986). Semeistvo Aphidiidae-Afidiidy. Opredelitelô 

nasekomykh evropeiskoi chasti SSSR. Moscow, v. 3, part 5, 232-283.  

27. Kiriyak, I. G. (1980). Entomofagi tlei vreditelei zlakovykh kulôtur Moldavii. Entomofagi 

vreditelei rastenii. Kishinev, 21-27. 

28. Kiriyak, I. G. (1984). Vyyavlenie, uchet chislennosti i opredelenie tlei i ikh entomofagov 

na zlakovykh kulôturakh: metodicheskie ukazaniya. Chisinau, 37.  

29. Pankanin-Franchik, M. (1986). Annotirovannyi spisok parazitoidov (sem. Aphidiidae) 

zlakovykh tlei v Evrope. Informatsionnyi byull. VPS MOBV, (14), 20-25. 

30. Dorokhova, G. I., Krasavina, L. P., & Potemkina, V. I. (2000). Afidiidy (Aphidiidae, 

Hymenoptera). Diagnostika, osobennosti biologii, razvedeniya i primeneniya v zakrytom grunte. 24  

31. Makhotkin, A. G., Voshedskii, N. N. (2004). Zlakovye tli i afidofagi. Zashchita i karantin 

rastenii, (8), 40-41. 

32. Bokina, I. G. (2006). Vliyanie sistemy obrabotki pochvy i sredstv khimizatsii na 

zlakovykh tlei i ikh entomofagov v agrotsenoze yarovoi pshenitsy v Zapadnoi Sibiri. Vestnik 

zashchity rastenii, (2), 25-33. 

33. Bokina, I. G. (2007). Vliyanie predshestvennikov na chislennostô zlakovykh tlei i ikh 

entomofagov v severnoi lesostepi Priobôya. Vestnik zashchity rastenii, (2), 44-54.  

34. Lakhidov, A. I. (1999). Kriterii effektivnosti afidofagov. Vestnik Rossiiskoi akademii 

selôskokhozyaistvennykh nauk, (5), 45-47. 

35. Akhvlediani, M. P. (1981). Fauna i ekologiya parazitov tlei Vostochnoi Gruzii. Tbilisi, 

Metsniereba, 104. 

36. Tryapitsyn, V. A., & Shapiro, V. A., & Shchepetilnikova, V. A. (1982). Parazity i 

khishchniki vreditelei selôsko-khozyaistvennykh kulôtur. Leningrad, Kolos, 109. 

37. (2019). GBIF Backbone Taxonomy. Checklist dataset. https://doi.org/10.15468/39omei 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 31.08.2020 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

09.09.2020 ʛ. 

________________________________________________________________________________ 
 

ʉʩʳʣʢʘ ʜʣ ̫ʮʠʪʠʨʦʚʘʥʠʷ: 

ʄʫʩʪʘʬʘʝʚʘ ɻ. ɸ. ʅʘʝʟʜʥʠʢʠ (Hymenoptera, Aphelinidae, Aphidiidae) - ʧʘʨʘʟʠʪʳ ʪʣʝʡ 

(Hemiptera, Aphidoidea) ɸʟʝʨʙʘʡʜʞʘʥʘ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2020. ʊ. 6. ˉ10. ʉ. 48-

60. https://doi.org/10.33619/2414-2948/59/05 
 

Cite as (APA): 

Mustafayeva, G. (2020). Aphelinids, Aphidiids (Hymenoptera: Aphelinidae, Aphidiidae) - 

Parasites of Aphids (Hemiptera, Aphidoidea) of Azerbaijan. Bulletin of Science and Practice, 6(10), 

48-60. (in Russian). https://doi.org/10.33619/2414-2948/59/05 
  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ10. 2020 

https://doi.org/10.33619/2414-2948/59 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 61 

 

UDC 574.32: 599.742.713 

AGRIS L20 

https://doi.org/10.33619/2414-2948/59/06 

 

RESULTS OF REMOTE SENSING OF A LEOPARD (PANTHERA PARDUS SAXICOLOR, 

POCOCK, 1927) IN THE ALIYEV ZANGEZUR  NATIONAL PARK OF THE 

NAKHCHIVAN AUTONOMOUS REPUBLIC OF AZERBAIJAN  

 

ÉTalybov T., Dr. habil., Academician of Azerbaijan National Academy of Sciences, 

Institute of Bioresources of Nakhchivan Branch of Azerbaijan National Academy of Sciences, 

Nakhchivan, Azerbaijan, t_talibov@mail.ru 

ÉMamedov I., Dr. habil., Institute of Bioresources of Nakhchivan Branch of Azerbaijan National 

Academy of Sciences, Nakhchivan, Azerbaijan, i_memmedov68@mail.ru 

ÉFatullaev P., Ph.D., Institute of Bioresources of Nakhchivan Branch of Azerbaijan National 

Academy of Sciences, Nakhchivan, Azerbaijan, p_fatullaev@mail.ru 

ÉKuliev S., Ministry of Ecology and Natural Resources of the Nakhchivan Autonomous Republic, 

Nakhchivan, Azerbaijan, samir_ekolognax@mail.ru 

 

ʈɽɿʋʃʔʊɸʊʓ ɼʀʉʊɸʅʎʀʆʅʅʆɻʆ ʀʉʉʃɽɼʆɺɸʅʀʗ ʃɽʆʇɸʈɼɸ  

(PANTHERA PARDUS SAXICOLOR, POCOCK, 1927)  

ɺ ɿɸʅɻɽɿʋʈʉʂʆʄ ʅɸʎʀʆʅɸʃʔʅʆʄ ʇɸʈʂɽ ʀʄ. ɸʂɸɼ. ɻ. ɸ. ɸʃʀɽɺɸ 

ʅɸʍʀʏɽɺɸʅʉʂʆʁ ɸɺʊʆʅʆʄʅʆʁ ʈɽʉʇʋɹʃʀʂʀ ɸɿɽʈɹɸʁɼɾɸʅɸ 

 

Éʊʘʣʳʙʦʚ ʊ. ɻ., ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʘʢʘʜʝʤʠʢ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʀʥʩʪʠʪʫʪ ʙʠʦʨʝʩʫʨʩʦʚ 

ʅʘʭʠʯʝʚʘʥʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʛ. ʅʘʭʠʯʝʚʘʥʴ, ɸʟʝʨʙʘʡʜʞʘʥ, 

t_talibov@mail.ru 

Éʄʘʤʝʜʦʚ ʀ. ɹ., ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʀʥʩʪʠʪʫʪ ʙʠʦʨʝʩʫʨʩʦʚ ʅʘʭʠʯʝʚʘʥʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʅɸʅ 

ɸʟʝʨʙʘʡʜʞʘʥʘ, ʛ. ʅʘʭʠʯʝʚʘʥʴ, ɸʟʝʨʙʘʡʜʞʘʥ, i_memmedov68@mail.ru 

Éʌʘʪʫʣʣʘʝʚ ʇ. ʋ., ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʀʥʩʪʠʪʫʪ ʙʠʦʨʝʩʫʨʩʦʚ ʅʘʭʠʯʝʚʘʥʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʅɸʅ 

ɸʟʝʨʙʘʡʜʞʘʥʘ, ʛ. ʅʘʭʠʯʝʚʘʥʴ, ɸʟʝʨʙʘʡʜʞʘʥ, p_fatullaev@mail.ru 

Éʂʫʣʠʝʚ ʉ. ʐ., ʄʠʥʠʩʪʝʨʩʪʚʦ ʵʢʦʣʦʛʠʠ ʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ 

ʨʝʩʧʫʙʣʠʢʠ, ʛ. ʅʘʭʠʯʝʚʘʥʴ, ɸʟʝʨʙʘʡʜʞʘʥ, samir_ekolognax@mail.ru 

 

Abstract. Since 2006, with the support of WWF (World Wide Fund for Nature) and IDEA 

(International Dialogue for Environmental Action), remote research of leopards (Panthera pardus 

saxicolor, Pocock, 1927 = P. p. ciscaucasica, Satunin, 1924). The main research is carried out on 

the eastern slopes of the Zangezur Mountains in the Aliyev Zangezur National Park of 

the Nakhchivan Autonomous Republic of Azerbaijan. To study the leopard, photographic traps of 

the Cudde Back (17 pieces), Panthera (5 pieces) and Bushnel (64 pieces) brands in the amount of 

86 pieces are used. In 2019 alone, 373,622 photos and 45,553 videos were taken. On 340 photos 

and 71 video materials, adult leopards were recorded, and on 20 photos and 5 video materials, 

a female leopard with cubs was filmed, and a photo of a female and a male was found on 7 photos 

and 4 video materials. During this period, 12 adults and 3 calves were identified. 

 

ɸʥʥʦʪʘʮʠʷ. ʅʘʯʠʥʘʷ ʩ 2006 ʛʦʜʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ɺʩʝʤʠʨʥʦʛʦ ʬʦʥʜʘ ʜʠʢʦʡ ʧʨʠʨʦʜʳ 

(WWF) ʠ IDEA (ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʜʠʘʣʦʛ ʚʦ ʠʤ ̫ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ) ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʅʘʭʠʯʝʚʘʥʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ ʥʘ 11 ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʫʥʢʪʘʭ ʚʝʜʝʪʩʷ ʜʠʩʪʘʥʮʠʦʥʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʣʝʦʧʘʨʜʘ (Panthera pardus saxicolor, Pocock, 1927 = P. p. ciscaucasica, Satunin, 

1924). ʆʩʥʦʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʝʜʝʪʩʷ ʥʘ ʚʦʩʪʦʯʥʳʭ ʩʢʣʦʥʘʭ ɿʘʥʛʝʟʫʨʩʢʦʛʦ ʭʨʝʙʪʘ ʚ 

ɿʘʥʛʝʟʫʨʩʢʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ ʠʤ. ʘʢʘʜ. ɻ. ɸ. ɸʣʠʝʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʘʭʠʯʝʚʘʥʩʢʦʡ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ10. 2020 

https://doi.org/10.33619/2414-2948/59 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 62 

 

ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ ɸʟʝʨʙʘʡʜʞʘʥʘ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʦʧʘʨʜʘ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʬʦʪʦʢʘʧʢʘʥʳ ʤʘʨʢʠ Cudde Back (17 ʰʪʫʢ), Panthera (5 ʰʪʫʢ) ʠ Bushnel (64 ʰʪʫʢ) ʚ 

ʢʦʣʠʯʝʩʪʚʝ 86 ʰʪʫʢ. ʊʦʣʴʢʦ ʟʘ 2019 ʛʦʜ ʙʳʣʦ ʩʥʷʪʦ 373622 ʬʦʪʦ ʠ 45553 ʚʠʜʝʦ ʤʘʪʝʨʠʘʣʦʚ. 

ʅʘ 340 ʬʦʪʦ ʠ 71 ʚʠʜʝʦ ʤʘʪʝʨʠʘʣʘʭ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚʟʨʦʩʣʳʝ ʣʝʦʧʘʨʜʳ, ʥʘ 20 ʬʦʪʦ ʠ 

5 ʚʠʜʝʦ ʤʘʪʝʨʠʘʣʘʭ ʩʥʷʪʘ ʩʘʤʢʘ ʣʝʦʧʘʨʜʘ ʩ ʜʝʪʝʥʳʰʘʤʠ ʠ ʥʘ 7 ʬʦʪʦ ʠ 4 ʚʠʜʝʦ ʤʘʪʝʨʠʘʣʘʭ 

ʦʙʥʘʨʫʞʝʥʳ ʩʘʤʢʘ ʠ ʩʘʤʝʮ. ɿʘ ʵʪʦʪ ʧʝʨʠʦʜ ʦʧʨʝʜʝʣʝʥʦ 12 ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ ʠ 3 ʜʝʪʝʥʳʰʘ. 
 

Keywords: WWF, IDEA, fauna, Panthera pardus, Nakhchivan Autonomous Republic, 

Zangezur National Park. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: WWF, IDEA, ʬʘʫʥʘ, Panthera pardus, ʅʘʭʠʯʝʚʘʥʩʢʘʷ ʘʚʪʦʥʦʤʥʘʷ 

ʨʝʩʧʫʙʣʠʢʘ, ɿʘʥʛʝʟʫʨʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ. 
 

The Nakhchivan Autonomous Republic, an inseparable part of Azerbaijan Republic, has 

a total area of 5502,75 km2, or 6.35% of the territory of Azerbaijan. Its climate is extremely 

continental and split at 5 patterns with respective 4 landscape types. Only here across the country, 

we can observe the absolute maximum (+44 Áʉ) and absolute minimum (ī32 ÁC) temperatures. 

The soil mantle is diverse and includes 15 types.  

Known for its exceptional position in the Caucasus ecoregion and specific soil and climate 

peculiarities, the Autonomous Republic of Nakhchivan is also distinct with its rich biodiversity. 

Recent studies showed the distribution of rare plant and animal species in Nakhchivan. Fauna 

studies over the last few years in the Azerbaijan Republic revealed 728 vertebrate species found in 

the country. Nakhchivan ð related studies resulted in sighting 403 vertebrate species across 

the Autonomous Republic (55.4% of the countryôs total) [1, p. 74ï83; 2, p. 27ï32].  33 fish species 

out of 110 affected the country, 7 amphibian species out of 11 inhabiting Azerbaijan, 39 reptilian 

species out of 63 occurred in Azerbaijan, 254 bird species out of the countryôs 429, and 70 mammal 

species out of 114 distributed in Azerbaijan were found in the Autonomous Republic of Nakhchivan  

(Table 1). Of the above-stated species, 71 are listed in the Red Book of Autonomous Republic of 

Nakhchivan and 142 in the Red Book of Azerbaijan Republic [3ï4; 5, p. 53ï72].  

As for invertebrates, they play a crucial role in the biodiversity of the Autonomous Republic 

and represented by 5 kingdoms, 18 phyla, 45 classes, 126 orders, 607 families, 2,030 genera, and 

4,598 species. Many of them are relict, endemic, and threatened species [6; 7, p. 5ï12].  The same 

pattern may be applied to plant life, e. g. it is believed some 5,000 higher sporophyte, gymnosperm, 

and metasperm species grow in the Azerbaijan Republic, while the number of plant species in the 

Autonomous Republic of Nakhchivan exceeds 3,021 and grouped in 176 families and 908 genera 

(60.4% of the countryôs total) [4]. Despite tiny territory, the Republic has a rich biodiversity, which 

is undoubtedly related to its history of formation.  

As is clearly seen from the Table, amphibians are the most endangered class (54.5%), 

followed by mammals (36.8%), reptiles (22.2%), birds (16.6%), and fish species (8.2%). It is of 

common knowledge that large and easily sighted animals disliked by the public are stronger 

affected by anthropogenous factors. The Table from the second edition of the Red Book of 

Azerbaijan Republic (2013) clearly indicates a sharp increase in the number of threatened species, 

in particular when it comes to more than half of amphibians and up to 37% of mammals that listed 

as specially protected species. Most recently, substantial activities focused on environmental 

conservation in the Autonomous Republic led to a notable rise in the aforementioned protected 

species populations. 
 

Table 1. 
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TAXONOMIC HIERARCHY OF VERTEBRATE FAUNA IN AZERBAIJAN,  

INCLUDING NAKHCHIVAN  AUTONOMOUS REPUBLIC 
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Cyclostomata 1 ð 1 ð 1 ð 1 ð 1 ð ð 

Osteichthyes 110 33 13 6 16 8 52 27 4 9 1 

Amphibia 11 7 2 1 6 4 9 6 5 6 1 

R
e

p
ti
lia

 

Testudines 3 3 1 1 3 3 3 3 1 1 1 

Sauria 32 15 1 1 5 5 13 11 4 5 5 

Serpentes 28 21 1 1 4 4 18 17 3 8 4 

Aves 429 254 18 18 58 51 187 143 36 71 39 

Mammalia 114 70 7 7 25 21 57 45 14 42 20 

Total: 728 403 44 35 118 96 340 252 68 142 71 
 

As an outcome of substantial natural conservation measures in the autonomous republic, the 

status of threatened flora and fauna species improved; visible positive changes were also observed 

in population dynamics and structure. The Autonomous Republic hosts specially protected nature 

areas ð Zangezur National Park named after academician Hasan Aliyev, Ordubad, Arazboyu and 

Arpachay state nature sanctuaries with total area of 148.695,58  hectares, or 27.02% of the territory 

of the Autonomous Republic of Nakhchivan  (Figure 1).  
 

 
Figure 1. Specially protected nature areas in Azerbaijan. 

 

Felidae family is traditionally divided into five subfamilies: Pantherinae, Felinae, 

Acinonychinae and extinct Machairodontinae and Proailurinae. Extant cats fall into eight 
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evolutionary lineages and 41 species. Nuclear DNA genotyping of studied species showed cross-

species hybridization occurred in the course of evolution within the majority of eight clades. Fur 

patterns modelling revealed that virtually all patterns originated from small spots. 

41 species fall under Felinae (Cats) family of carnivores and affect the entire Globe but 

Australia and some small insular territories. This family includes 4 genera: large cats, snow 

leopards, cats and cheetahs. Cats genus is composed of 30 species occurring in Eurasia, Africa, and 

Americas, of them, 6 species inhabit Caucasus. Most of above-stated six species are listed in 

the Red Books of Azerbaijan and the Autonomous Republic of Nakhchivan, some of them even 

have international conservation status and that makes us really proud for indispensable natural 

wealth of or country. Studies on the current status of the species above, their habitats and 

conservation strategies are of paramount necessity. These species are as follows: 

 

Familia: Felidae Fischer de Waldheim, 1817 ð Cats   

1. Subfamilia: Felinae Fischer de Waldheim, 1817 

1. Genus: Felis Linnaeus,1758 ð Cat  

1. Felis chaus Guldenstaedt, 1776 ð Jungle cat 

2. F. libyca Forster, 1817 ð African wildcat 

3. F. silvestris Schreber, 1777 ð European wildcat 

 

2. Genus: Otocolobus Brandt, 1841 

4. Otocolobus manul Pallas, 1776 ð Pallasôs cat or Manul 

 

3. Genus: Lynx Linnaeus, 1758 ð Lynx  

5. Lynx lynx Linnaeus, 1758 ð Lynx  

 

2. Subfamilia: Pantherinae Pocock,1917 

 

4. Genus: Panthera Pocock, 1917 ð Leopard  

6. Panthera pardus Linnaeus, 1758 ð Leopard  

 

Historically, almost all genera used to affect Azerbaijan, however, only two genera managed 

to survive till present (large cats and cats). Caspian tigers were believed to be a subspecies of Tigers 

species yet 2009 mitochondrial DNA analysis revealed they were very close to Siberian tigers. 

Caspian tigers used to occur near western boundaries of Siberian tiger habitats. Caspian tigers were 

reported extinct in 70th of XX century in Turkey, Iran, Iraq, Kazakhstan, Uzbekistan, Tajikistan, 

Turkmenistan, Afghanistan and Mongolia. The last individuals of Caspian tiger ð Panthera tigris 

virgata Illiger, 1815, representatives of large cats, were killed in Azerbaijan Republic in 1928ï1932 

(Figure 2) and in South Azerbaijan in 1953 (Figure 3) respectively.  A Caspian tiger individual lived 

in Berlin Zoo in 1899 (Figure 4). Caspian tigers went thereby extinct.  

Persian or Caucasian leopard is the largest subspecies of leopard and its distribution area 

covers Azerbaijan, Iran, Iraq, Turkey, Russia, Afghanistan, Pakistan, Turkmenistan and some other 

areas. Globally, population of Persian leopard roughly accounts for 1,000 individuals (between 870 

and 1,300) and the biggest population is supposed to be found in Iran (from 550 to 850 individuals). 

Once leopard widely occurred in thick forests and rocky landscapes of Azerbaijan as a carnivore, 

but nowadays its population declined dramatically. The taxonomy of the Persian leopard as disputed 

during the XX century. Some time it was believed that two subspecies inhabit the Caucasus region: 
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P. p. ciscaucasicus Satunin and P. p. tullianus Valenciennes. However, Heptner, V. G. noted that 

only P. p. ciscaucasicus subspecies occurs in the Caucasus. By the end of XX century researchers 

believed that leopard does not inhabit the Greater Caucasus anymore. According to references, few 

individuals had survived in the Autonomous Republic of Nakhchivan and they all were hunted in 

80th of XX century [8]. 

 
Figure 2. The museum specimens of the last Caspian tiger killed in Azerbaijan in 1928ï1932. 

 
Figure 3. The last Caspian tiger (Panthera tigris virgata) individual killed in South Azerbaijan in 

1953. 
 

 
Figure 4. Turanian, or South Caucasian tiger (Panthera tigris virgata Illiger, 1815) in Berlin Zoo 

(1899). 

 

During the period 2003ï2007, by the team of T. H. Talibov, E. K. Askarov, V. S. Lukarevsky 

and B. Avgan several fieldworks were organised and according to the signs of leopard presence, by 
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questionereing local population, borderguards etc on Nakhchivan the local population was 

estimated as 3ï5 individuals. These few individuals inhabited large areas ranging from Ardijdag 

mountain in Sharur district till Soyugdag mountain in Ordubad especially in Kotam valley and 

Kechi Aghili hillsides close to Gamigaya-Gapijig and Ayrichay river estuary within Zangezur 

National Park. The habitats of leopard in Nakhchivan autonomy repeats habitats of the Bezoar goat 

(Capra aegagrus) and partly Moufflon (Ovis orientalis).  

The surveys revealed no serious conflict in human-leopard interaction in the Republic. There 

are few cases of leopard attack on human during the XX century, in 70th the leopard jumped on a 

resident of Nasirvaz village hunter Bashir when crossing the rocky slopes of Gapijig mountain on 

Zangezur range. Fortunately, they rolled down the rock and then the leopard run away. The hunter 

had a hand injury but managed to survive. A leopard was hunted near a cave in Balligaya area of 

Ardijdag mountain by a hunter residing in Danyeri (Danzik) village located on the bank of 

Arpachay river in Sharur district. A local shepard of the village of Nus-nus of Ordubad district 

stated a leopard attacked a flock of sheep in Gaplangaya neighborhood of Sari ravines on the bank 

of Ordubadchay river early in the morning, caught and suffocated a sheep and then escaped leaving 

the prey on the river bank. Besides these recorded encounters, no other human-leopard interaction 

cases were ever been reported though local residents normally ascend to the mountains to collect 

wild herbs and medicinal plants to meet their needs in early spring. Also, shepherds at summer 

pastures, who settle in highland farms for 5 to 6 months annually reported they accidentally spotted 

leopards or even heard their roaring but never interacted with them closely. In our opinion, this 

happenned due to sufficient prey availability in the area. Moreover, shepards, hunters and local 

residents in Talysh Mountains confirmed sighting leopards in woodlands, but very rarely.   

For recent decades there were no reliable scientific references on leopards in Azerbaijan, but 

starting from 2006, Institute of Bioresources of Nakhchivan Division of ANAS initiated 

fundamental studies on the issue above with support of World Wildlife Fund (WWF). The first field 

investigations were led by the well-known leopard specialist V. Lukarevsky. The other experts 

P. I. Veyenberg and Y. A. Yarevenko helped in studying Bezoar goat and moufflon populations, key 

prey species of leopard [9; 10, p. 46ï52]. 

As a kick-off activity that resulted in design of relevant conservation strategies reported to 

the Ministry of Ecology and Natural Resources of Autonomous Republic of Nakhchivan. Starting 

from 2007 WWF supported the Institute team by camera traps. As a result of studies, the camera 

trap installed in the neighborhood of Kilit village of Ordubad district took the first ever photo of 

a female leopard in September 2012. A respective article was published in 57th edition of CAT 

NEWS newsletter in 2012 [11, p. 33].  

Next year 2 more male leopards were captured by photo traps and in 2014 a leopard couple 

was trapped together in mating period. The first reproduction case was documented in 2015 when 

the female Eve was captured with 3 cubs [12, p. 26ï31]. 

According to the scientific literature, herbivore mammals (Bezoar goat, Moufflon, Roe deer, 

Wild boar, Red deer, etc.) are deemed to be the key prey base for Persian leopard. As for porcupine, 

hare, snowcock, pheasant, quail, etc., they play the secondary role in feeding of leopard. 

The populations of Bezoar goat and Mouflon in the autonomic republic increased after hunting ban 

introduced in 2001. The number of goats was estimated as 1800ï2000, and mouflons ð about 400ï

450. 

 

Leopard individuals strongly differ by fur color, thickness and hair length. Skin color varies 

between individuals from pale to dark and pattern varies from small spots to stripes and rosettes. 
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Cat species cubs are mainly born with spotted skin, excluding jaguarundi (Herpailurus 

yagouaroundi), Asian golden cat (Catopuma temminckii) and caracal (Caracal caracal).  Cubs of 

lion (Panthera leo) and cougar (Puma concolor) are born with fur spots changed its color to light 

brown due to ontogenesis. Snow leopard (Panthera uncia) and Pallasôs cat (Felis manul)  have thick 

and long-haired fur if they occur in areas with cold climate, while they have short-haired fur once 

settled in tropical areas and areas with warm climate. Some leopard individuals experience 

melanism, so we can sight fully black-colored leopards. 

Tail of the vast majority of cats compose one third to half of body length, however, there 

exclusions like lynx. Cat species also differ by head-and-body length and weight. Tiger (Panthera 

tigris) has the longest body among cats (390 cm), weighs from 65 to 325 kg and its head length 

ranges 316ï413 mm. Although lion has a maximum length of skull of 419 mm, its body length and 

weight is less than those ones of tiger. The smallest cats are rusty-spotted cat (Prionailurus 

rubiginosus) with body length range of 35ï48 cm and weight of 0.9 to 1.6 kg, and black-footed cat 

(Felis nigripes) with body length from 36.7 to 43.3 cm weighing 2.45 kg. Their tongues have 

corneous papillae, which aid rasping prey meat from bones and grooming. Cat species have five 

toes on each forepaw and four toes on each back paw. They also have developed and highly 

sensitive fur and tactile whiskers above eyes, on their muzzle, around and under jaws that better 

their night movement and ease nocturnal hunting. Their eyes are comparatively big and have 

binocular vision. Their night vision is superior as their eyes have Tapetum lucidum tissue layer 

retroreflecting the light and giving the cats a specific eyeshine. Because of this layer availability, 

catsô eyes are six time more light-sensitive than human ones and many cat species are nocturnal 

animals.  Their retina has a larger number of rod cells and also contains cones giving them ability to 

detect animal motions more accurately in dim light. Their outer ears are large enough and in case of 

small cat species are very sensitive to high-frequency sounds. The sensitivity above helps cats 

detect rodents and small prey species easily. Cats have compact and strong muscles and lithe 

physique, their tongue does not have sweet taste buds, so they do not have ability to discern sweet 

tastes.  

As cats consume prey meat, their teeth formula is Ὥȟὧȟὴ  ȟÍ σπςψ. They also 

have specific hunting behavior (prey stalking, hide, prey headlock and dispatch by asphyxiation, 

etc.). Since leopards have a compact body, sharp claws, and strong legs, they sometimes may climb 

trees with a prey much heavier than they are. Leopard body length is 2.5 to 3.0 meters including 

tail. Leopards can easily walk on both tree crown and steep rocks. From this point of view, Persian 

wild goats that affect steep rocky landscapes of Zangezur range and represent key prey item for 

leopards are not that inaccessible. However, surveillance findings show leopards prefer hiding near 

water springs while hunting. No limiting factors for this species were identified, but no doubt prey 

base shortage and other disturbing factors play a crucial role.  

Leopard was announced as a protected species in Azerbaijan from 1967. And in 1989 it was 

included into the first edition of the Red book of Azerbaijan. Leopard habitats are protected within 

all 4 PAs in Nakhchivan. The overall size of PAs in Azerbaijan was doubled during the last decades. 

In 2009 the first Action Plan for Conservation of the Leopard was developed in Azerbaijan 

and approved by the government. Besides to governmental organizations, non-government and 

scientific sector is also interested in conserving of this endangered species. Ms. Leyla Aliyeva, Vice 

President of Heydar Aliyev Foundation launched international environmental campaign IDEA (The 

initiative international dialogue for environment protection) on 12 July 2011 aimed at endangered 

local Big Five (bear, wolf, gazelle, eagle and leopard) conservation and the activities she 

implemented produced big effect.  
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Besides all above-stated achievements, the war outbroken against Azerbaijan strongly affected 

nature conservation area among many others. Position of armament and technical equipment in the 

Autonomous Republic of Nakhchivan from Sadarak to Daralayaz and Zangezur ranges as well as 

pavement of new important roads kept animals away from the territory. Therefore, leopards once 

occured in Ardijdag mountain had to resettle in new and safe areas. As for Shahbuz and Babak 

districts, if there are no occassional trails for leopard passing there, there is no chance of sustainable 

leopard populations survival as the neighborhoods are densely populated and strongly affected by 

anthropogenous factor. Ordubad and Julfa districts are the other way round less subject to 

anthropogenous impact, so there are good chances for availability of sustainable leopard 

populations there.   

For 08ï11 October 2014, Caucasian Ecoregion of World Wildlife Fund (WWF) and 

International Union for Conservation of Nature (IUCN) held a broad workshop ñCats in 

the Caucasusò in Tbilisi. IUCN experts dealing with endangered catsô conservation closely 

participated and contributed to design of National Action Plan on Leopard Protection in Caucasian 

ecoregion. The Ministry of Environment and Natural Resources of Azerbaijan approved the 

National Action Plan on Leopard Protection in Azerbaijan as an outcome of the above-mentioned 

cooperation. The Plan designed specified activities in two mainstream areas: enhancement of 

leopard conservation in leopard habitats in specially protected nature reservations and country 

monitoring of leopard populations. It is worth stating, large landscape areas (wildlife corridors) are 

supposed to get allocated in the country for gene exchange between isolated leopard populations 

[13, p. 95ï101; 14]. 

The relevant research activities were implemented in Zangezur National Park of 

the Autonomous Republic of Nakhchivan (11 camera traps were installed in Soyugdag-Ajnovur 

area, 10 in the vicinity of Ganza village, 8 close to Gilanchay, 7 near Paragachay, 11 in Mamadeyin 

neighborhood of Kotam village and 15 cameras near the village of Kilid) and in Babak and Julfa 

districts (3 camera traps in Darasham-I, 3 in Darasham-II and 5 cameras in Daridag). Of the camera 

traps installed across Zangezur National Park, 51 devices were Bushnell, 16 ð Cuddle Back and 

1ð Panthera, thatôs 68 camera traps totally. 5 Bushnell, 4 Panthera and 2 Cuddle Back type 

cameras (totally 11) were installed in Babak and Julfa districts. Totally, 79 camera traps were 

installed in 10 sites of the Autonomous Republic of Nakhchivan (Figure 5). 

Leopard conservation activities started in Azerbaijan with passing a law banning hunt on 

leopards in 1967. Red Books of the former USSR (1984), Azerbaijan (1989, 2013) and 

the Autonomous Republic of Nakhchivan (2006), the inseparable part of Azerbaijan listed leopard 

as endangered species and banned hunt on leopards without indication of any subspecies. Leopard 

biology is not well studied, however, according to scientific references, catsô mate in January in 

the Caucasus and cubs are born in April or May 2 to 3 cubs are usually born in one litter. 

For recent years, photos and videos taken by camera traps across the Autonomous Republic 

have been analyzed and posted in respective materials.  
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Figure 5. Leopard camera capture frequency by areas, 2018. 

 

Camera traps-taken photos and videos analysis showed leopards walked in pairs for 

08 January ð 20 February, mating occurred in Ordubad district for 12 March ð 06 April and cubs 

walking with the mother leopard were spotted for 15 October ð 18 November. Due to climatic 

factors leopard mating in the Autonomous Republic of Nakhchivan falls on early spring and cubs 

freely walking with their mother can be sighted in early fall. 
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Table 2. 

PHOTO AND VIDEO MATERIALS FROM CAMERA TRAPS INSTALLED 

 IN DIFFERENT REGIONS OF THE AUTONOMOUS REPUBLIC IN 2019 
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Sadarak Gunnut 61784 ð ð ð ð ð 

Ordubad Kotamdaq 28244 8950 10 4 1 ð 

Ordubad Soyuqdaq 54826 8476 40 16 7 ð 

Ordubad Gilancay 32090 3146 ð ð ð ð 

Ordubad Ganza 49558 1796 11 2 ð ð 

Ordubad Paragacay  13757 7723 5 2 ð ð 

Ordubad Kotam 52181 6435 274 46 17 11 

Sharur Qizilqaya 32138 ð ð ð ð ð 

Culfa Daridaq 26532 3973 ð ð ð ð 

Babek Darasham 7216 2651 ð ð ð ð 

Ordubad Kilid  15296 2403 16 1 ð ð 

Total  373622 45553 356 71 25 11 

 

In 2019, in the territory of the Nakhchivan Autonomous Republic, 11 different places, remote 

research of the leopard is being conducted. The main research is carried out in the Aliyev Zangezur 

National Park of the Nakhchivan Autonomous Republic of Azerbaijan. For this we use photocaps 

for the Cudde Back, Panthera and Bushnel brands in the amount of 86 pieces, of which 64 pieces 

are Bushnel, 17 pieces are Cudde Back and 5 pieces are Panthera. In 2019 alone, 373,622 photos 

and 45,553 videos were taken. Of these, 340 photos and 71 video materials were adult leopards, 

20 photos and 5 video materials were a female leopard with cubs, and 7 photos and 4 video 

materials were a female and a male (Table 2, Figure 6ï9). 

 

The research is carried out with the support of WWF (World Wide Fund for Nature) and IDEA 

(International Dialogue for Environmental Action) under the grant project ñNew Strategy for the 

Conservation of the Leopard in the Caucasus Ecoregionò 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʝʜʝʪʩʷ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ɺʩʝʤʠʨʥʦʛʦ ʬʦʥʜʘ ʜʠʢʦʡ ʧʨʠʨʦʜʳ (WWF) ʠ IDEA 

(ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʜʠʘʣʦʛ ʚʦ ʠʤʷ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ) ʧʦ ʧʨʦʝʢʪʫ ʛʨʘʥʪʘ çʅʦʚʘʷ 

ʩʪʨʘʪʝʛʠʷ ʧʦ ʦʭʨʘʥʝ ʣʝʦʧʘʨʜʦʚ ʥʘ ʂʘʚʢʘʟʝè 
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ɸʥʥʦʪʘʮʠʷ. ɸʥʘʣʠʟ ʥʝʢʦʪʦʨʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʙʦʪʳ ʤʦʟʛʘ ʧʨʠ ʫʩʣʦʚʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʥʦʚʦʡ ʢʦʨʳ ʚ ʚʠʜʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʮʠʢʣʠʯʝʩʢʠʭ ʥʝʡʨʦʥʥʳʭ ʮʝʧʝʡ ð ʷʯʝʝʢ ʧʘʤʷʪʠ, ʧʦʟʚʦʣʠʣ 

ʧʦʥʷʪʴ ʤʥʦʛʠʝ ʵʬʬʝʢʪʳ ʚ ʨʘʙʦʪʝ ʤʦʟʛʘ. ɺ ʯʘʩʪʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʘ ʩʫʪʴ ʢʦʛʥʠʪʠʚʥʦʡ, 

ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʦʟʤʦʞʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʧʘʤʷʪʠ: ʙʦʣʝʟʥʠ 

ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʪ. ʜ. ʈʘʩʩʤʦʪʨʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʩʪʨʫʢʪʫʨ ʤʦʟʛʘ: ʛʠʧʧʦʢʘʤʧʘ, 

ʵʥʪʦʨʠʥʘʣʴʥʦʡ ʢʦʨʳ ʧʦʟʚʦʣʠʣʦ ʧʦʥʷʪʴ ʬʝʥʦʤʝʥ ʩʥʘ, ʝʛʦ ʨʝʞʠʤʦʚ, ʩʫʪʠ ʩʥʦʚʠʜʝʥʠʡ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʦʟʛʘ ʚʦ ʚʨʝʤʷ ʩʥʘ ʠ ʪ. ʜ. ʇʨʦʚʝʜʝʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʠʪʤʦʚ ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʤʤʳ ʚ ʧʨʦʮʝʩʩʝ ʬʘʟ ʤʝʜʣʝʥʥʦʛʦ ʩʥʘ. ʇʦʢʘʟʘʥʘ 

ʩʚʷʟʴ ʯʘʩʪʦʪʳ ʨʠʪʤʦʚ ʤʝʜʣʝʥʥʦʛʦ ʩʥʘ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʮʠʢʣʠʯʝʩʢʠʤʠ 

ʥʝʡʨʦʥʥʳʤʠ ʮʝʧʷʤʠ. 

 

Abstract. The analysis of some features of a brain work under condition of representation of 

a neocortex as set of cyclic neural circuits ð cells of memory, has allowed understand many effects 

of a brain work. In particular the essence of a cognitive, creative activity, possible pathological 

conditions of memory: Alzheimerôs disease, etc. is investigated. Consideration of some other 

structures of a brain: hippocampus, entorhinal cortex has allowed understand a phenomenon of 
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dream, its modes, essence of dreams, functionalities of a brain during dream, etc. Mathematical 

modelling of the electroencephalogram rhythms carried out during phases of slow dream. 

Interrelation of the rhythmôs frequency of slow dream with distance between the next cyclic neural 

circuits is shown. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʢʣʠʯʝʩʢʘʷ ʥʝʡʨʦʥʥʘʷ ʮʝʧʴ, ʛʠʧʧʦʢʘʤʧ, ʵʥʪʦʨʠʥʘʣʴʥʘʷ ʢʦʨʘ, ʩʦʥ, 

ʪʦʨʤʦʟʷʱʠʝ ʠʤʧʫʣʴʩʳ. 

 

Keywords: cyclic neural circuit, hippocampus, entorhinal cortex, dream, braking impulses. 

 

ɺʚʝʜʝʥʠʝ 

ɻʝʥʝʪʠʯʝʩʢʠʝ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʜʦʣʛʦʣʝʪʠʝ ʠ 

ʩʚʝʨʭʜʦʣʛʦʣʝʪʠʝ, ʪʨʝʙʫʶʪ ʦʪ ʯʝʣʦʚʝʢʘ ʨʘʟʫʤʥʦʛʦ ʥʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʠʨʦʜʦʡ ʠ 

ʦʙʱʝʩʪʚʦʤ, ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʙʫʜʫʱʠʝ ʟʜʦʨʦʚʳʝ ʧʦʢʦʣʝʥʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʇ. ʀ. ʈʦʤʘʥʯʫʢʘ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʠ 

ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʩʪʘʨʝʥʠʠ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʥʘʛʨʫʟʢʘ / ʧʝʨʝʛʨʫʟʢʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʥʝʩʣʠ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʮʠʨʢʘʜʠʘʥʥʫʶ 

ʧʨʠʨʦʜʫ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ 

ʠʥʪʝʣʣʝʢʪʦʤ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ, ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ 

ʞʠʟʥʠ ʠ ʫʧʨʘʚʣʷʝʤʦʝ ʟʘʱʠʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ/ʧʝʨʝʛʨʫʟʢʘ ð ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʨʘʙʦʪʫ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʝʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʧʘʥʜʝʤʠʯʝʩʢʠʝ 

ʘʪʘʢʠ [1]. ʄʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʙʠʦʯʠʧʠʨʦʚʘʥʠʝ, ʥʝʡʨʦʥʥʳʝ ʠ ʤʦʟʛʦʚʳʝ ʯʠʧʳ, 

ʪʝʭʥʦʣʦʛʠʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʩʣʝʜʫʶʱʝʛʦ (ʥʦʚʦʛʦ) ʧʦʢʦʣʝʥʠʷ ʩʦʟʜʘʶʪ ʙʠʦʤʘʨʢʝʨʳ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʦʡ ʟʜʦʨʦʚʦʡ ʙʠʦʤʠʢʨʦʙʠʦʪʳ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ [1].  

ʄʝʪʘʙʦʣʠʟʤ ʤʦʟʛʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʭʨʫʧʢʠʡ ʙʘʣʘʥʩ ʤʝʞʜʫ ʧʠʪʘʪʝʣʴʥʳʤ 

ʚʝʱʝʩʪʚʦʤ/ʢʠʩʣʦʨʦʜʦʤ, ʦʙʝʩʧʝʯʠʚʘʝʤʳʤ ʢʨʦʚʴʶ, ʠ ʥʝʡʨʦʥʘʣʴʥʦʡ/ʛʣʠʘʣʴʥʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ, 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ. 

ɺʦ ʚʨʝʤʷ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʠ ʨʘʥʥʝʛʦ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʠʩʭʦʜʠʪ ʤʘʩʩʠʚʥʳʡ 

ʥʝʡʨʦʛʝʥʝʟ, ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʧʨʦʜʦʣʞʘʝʪʩʷ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʚʦ ʚʟʨʦʩʣʦʤ ʚʦʟʨʘʩʪʝ 

ʚ ʜʚʫʭ ʥʝʡʨʦʛʝʥʥʳʭ ʦʙʣʘʩʪʷʭ, ʦʜʥʘ ʚ ʙʦʢʦʚʦʤ ʞʝʣʫʜʦʯʢʝ, ʘ ʜʨʫʛʘʷ ʚ ʟʫʙʯʘʪʦʡ ʠʟʚʠʣʠʥʝ 

ʛʠʧʧʦʢʘʤʧʘ. ʄʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʧʨʦʩ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʝʜʣʦʞʝʥʠʶ, ʯʪʦ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ 

ʨʝʟʢʦ ʚ ʩʣʫʯʘʝ ʛʠʧʦʢʩʠʠ ʠʣʠ ʠʰʝʤʠʠ ʠʣʠ ʙʦʣʝʝ ʪʦʥʢʦ ʚ ʩʣʫʯʘʝ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʠʭ ʠʣʠ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʦʙʝ ʵʪʠ ʥʝʡʨʦʛʝʥʥʳʝ ʧʘʪʦʣʦʛʠʠ ʤʦʛʫʪ ʨʝʘʛʠʨʦʚʘʪʴ ʣʠʙʦ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʨʝʛʝʥʝʨʠʨʦʚʘʪʴ ʧʦʚʨʝʞʜʝʥʥʫʶ ʠʣʠ ʧʦʪʝʨʷʥʥʫʶ ʪʢʘʥʴ, ʣʠʙʦ 

ʧʘʛʫʙʥʳʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʚʘʷ ʘʙʝʨʨʘʥʪʥʳʝ ʩʠʥʘʧʪʠʯʝʩʢʠʝ ʩʚʷʟʠ. 

ɺ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʨʘʙʦʪʘʭ ɸ. ʅ. ɺʦʣʦʙʫʝʚʘ ʠ ʇ. ʀ. ʈʦʤʘʥʯʫʢʘ ʠʩʩʣʝʜʦʚʘʥʳ ʤʝʭʘʥʠʟʤʳ 

ʠ ʤʦʜʝʣʠ ʩʣʦʞʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ, ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʝʞʜʫ ʮʝʨʝʙʨʘʣʴʥʦʡ ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʦʡ ʠ 

ʥʝʡʨʦʛʝʥʝʟʦʤ, ʯʝʨʝʟ ʨʘʟʚʠʪʠʝ ʠ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ, ʪʘʢʠʭ ʢʘʢ ʘʨʪʝʨʠʘʣʴʥʘʷ 

ʛʠʧʝʨʪʦʥʠʷ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʠ ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ [2ï4]. 

ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʦʥ ð ɻ ʧʠʛʝʥʝʪʠʯʝʩʢʠʡ ʜʘʨ ʯʝʣʦʚʝʢʫ ʩ ʙʦʣʴʰʠʤ ʠʥʪʝʣʣʝʢʪʦʤ, 

ʥʦʚʳʤʠ ʢʚʘʥʪʦʚʳʤʠ ʠʜʝʷʤʠ (ʢʘʞʜʳʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʦʙʲʝʢʪ ʠʤʝʝʪ ʢʚʘʥʪʦʚʳʝ ʩʦʩʪʦʷʥʠʷ ʠ 

ʧʘʨʘʣʣʝʣʴʥʳʝ ʤʠʨʳ) ʠ ʙʫʜʫʱʠʤʠ ʠʟʦʙʨʝʪʝʥʠʷʤʠ (ʦʪʢʨʳʪʠʷʤʠ). ʎʠʨʢʘʜʠʘʥʥʘʷ ʩʠʩʪʝʤʘ Homo 
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sapiens ʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʯʘʩʳ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʳ 

ʛʝʥʝʪʠʯʝʩʢʠ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ. ɾʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ H. sapiens ð ɻ ʪʦ ʚʦʣʥʦʦʙʨʘʟʥʳʝ 

ʮʠʢʣʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʡ ʧʨʦʮʝʩʩʦʚ ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʩʪʨʝʩʩʘ. 

ʄʥʦʛʦʦʩʮʠʣʣʷʪʦʨʥʘʷ ʩʠʩʪʝʤʘ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʵʚʦʣʶʮʠʦʥʥʳʝ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʮʝʥʪʨʘʣʴʥʳʝ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʚʦʜʠʪʝʣʠ ʨʠʪʤʘ, ʧʝʨʚʠʯʥʳʝ ʠ ʚʪʦʨʠʯʥʳʝ ʧʝʡʩʤʝʢʝʨʳ. ʊʨʠ 

ʩʘʤʳʡ ʤʦʱʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʚʦʜʠʪʝʣʝʡ ʨʠʪʤʘ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʧʝʨʚʳʡ ð ʩʚʝʪ. ɺʪʦʨʦʡ ʧʦ 

ʤʦʱʥʦʩʪʠ ʚʦʜʠʪʝʣʴ ʨʠʪʤʘ ð ʧʠʪʘʥʠʝ. ʊʨʝʪʠʡ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʡ, ʚ ʪ. ʯ. ʩʦʮʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʦʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ ʠ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʷ ʣʠʯʥʦʩʪʠ [4]. 

ʅʦʚʘʷ ʵʧʠʛʝʥʝʪʠʢʘ H. sapiens ʫʧʨʘʚʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ 

ʩʪʘʨʝʥʠʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʩ ʙʠʦʣʦʛʠʝʡ, ʙʠʦʬʠʟʠʢʦʡ, ʬʠʟʠʦʣʦʛʠʝʡ ʠ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʚ ʨʝʛʫʣʷʮʠʠ ʪʨʘʥʩʢʨʠʧʮʠʠ. ʉʪʘʨʝʥʠʝ ð ɻ ʪʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ 

(ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ) ʠ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʨʘʩʪʥʦʡ ʧʦʪʝʨʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʨʠʛʦʜʥʦʩʪʠ, ʙʦʣʝʟʥʷʤ, ʠ ʢ 

ʩʤʝʨʪʠ. ʇʦʥʠʤʘʥʠʝ ʧʨʠʯʠʥ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʧʨʦʙʣʝʤʥʳʭ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ [2].  

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ð ʦʙʨʘʪʠʤʘ, ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʨʠ ʟʜʦʨʦʚʦʤ ʩʪʘʨʝʥʠʠ, ʠ ʩʚʷʟʘʥʥʳʭ ʩ 

ʚʦʟʨʘʩʪʦʤ ʟʘʙʦʣʝʚʘʥʠʷʭ [2]. 

ʈʘʟʨʘʙʦʪʢʠ ʇ. ʀ. ʈʦʤʘʥʯʫʢʘ ʧʦʟʚʦʣʷʶʪ ʫʧʨʘʚʣʷʪʴ ʦʩʪʨʳʤ ʠ ʭʨʦʥʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʤ, 

ʩʥʠʞʘʶʪ ʘʣʣʦʩʪʘʪʠʯʝʩʢʫʶ ʧʝʨʝʛʨʫʟʢʫ, ʧʦʚʳʰʘʶʪ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ʤʦʟʛʘ, ʚʢʣʶʯʘʶʪ 

ʛʠʙʨʠʜʥʳʝ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʪʦʜʠʢʠ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʠ 

ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʨʝʘʙʠʣʠʪʘʮʠʠ [3]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʩʪʘʥʦʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʪʦʜʠʢʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʯʝʣʦʚʝʢʘ 

ʨʘʟʫʤʥʦʛʦ [3]. 

 

ɺʠʩʮʝʨʘʣʴʥʳʡ ʠ ʢʦʛʥʠʪʠʚʥʳʡ ʤʦʟʛ 

ɻʦʣʦʚʥʦʡ ʤʦʟʛ ʯʝʣʦʚʝʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʣʦʞʥʫʶ ʘʥʘʪʦʤʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʘʤʠ ʠ ʪʢʘʥʷʤʠ ʦʨʛʘʥʠʟʤʘ, ʚʦʩʧʨʠʷʪʠʷ, ʟʘʧʦʤʠʥʘʥʠʷ ʠ 

ʘʥʘʣʠʟʘ ʚʥʝʰʥʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʛʥʠʪʠʚʥʦʡ, ʪʚʦʨʯʝʩʢʦʡ ʨʘʙʦʪʳ. ɻʦʣʦʚʥʦʡ ʄʦʟʛ, ʵʪʦ ʪʦʪ 

ʦʨʛʘʥ, ʢʦʪʦʨʳʡ ʜʝʣʘʝʪ ʥʘʩ ʣʠʯʥʦʩʪʴʶ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʳ ʦʩʦʟʥʘʝʤ ʩʝʙʷ ʚ ʤʠʨʝ.  

ɿʘʙʦʣʝʚʘʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʨʘʟʥʦʦʙʨʘʟʥʳ ʠ ʦʙʳʯʥʦ ʧʦʣʥʦʩʪʴʶ ʠʟʤʝʥʷʶʪ ʞʠʟʥʴ 

ʯʝʣʦʚʝʢʘ. ʉʨʝʜʠ ʵʪʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚʳʜʝʣʷʶʪʩʷ ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ ð ʥʘʨʫʰʝʥʠʝ ʧʘʤʷʪʠ, 

ʧʩʠʭʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʝʜʫʱʠʝ ʢ ʠʟʤʝʥʝʥʠʶ ʧʦʚʝʜʝʥʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʯʝʣʦʚʝʢʘ ʠ ʜʨ. 

ʎʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʴʶ ʘʥʘʪʦʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʥʦʚʘʷ ʢʦʨʘ [5ï7].  

ʅʦʚʘʷ ʢʦʨʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʨʘʙʦʪʘʝʪ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʣʠʤʙʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʤʦʟʛʘ, 

ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʢʨʫʛ ʇʝʡʧʝʮʘ (ʛʠʧʧʦʢʘʤʧ, ʩʚʦʜ, ʤʘʤʠʣʣʷʨʥʳʝ ʪʝʣʘ, 

ʧʝʨʝʜʥʠʝ ʷʜʨʘ ʪʘʣʘʤʫʩʘ, ʧʦʷʩʥʘʷ ʠʟʚʠʣʠʥʘ, ʧʘʨʘʛʠʧʧʦʢʘʤʧʘʣʴʥʘʷ ʠʟʚʠʣʠʥʘ, ʛʠʧʧʦʢʘʤʧ).  

ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʭʘʨʘʢʪʝʨ ʨʘʙʦʪʳ ʤʦʟʛʘ ʠʩʩʣʝʜʦʚʘʥ ʜʘʣʝʢʦ ʥʝ 

ʧʦʣʥʦʩʪʴʶ. ʆʜʥʘʢʦ, ʥʝʢʦʪʦʨʳʝ ʧʨʠʥʮʠʧʳ ʝʛʦ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʣʝʥʳ ʚʧʦʣʥʝ ʜʦʩʪʦʚʝʨʥʦ. 

ʉ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʨʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʦʚʦʣʴʥʦ 

ʦʜʥʦʨʦʜʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʦʪʜʝʣʴʥʳʭ, ʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʮʠʢʣʠʯʝʩʢʠʭ 

ʥʝʡʨʦʥʥʳʭ ʮʝʧʝʡ (ʎʅʎ) ʠʣʠ çneuronal loopsè [8]. ʎʅʎ ð ɻ ʪʦ ʷʯʝʡʢʠ ʧʘʤʷʪʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ, ʚ ʢʦʪʦʨʳʭ ʭʨʘʥʠʪʩʷ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʯʝʣʦʚʝʢʦʤ ʩ ʤʦʤʝʥʪʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʚ ʤʦʟʛʝ ʯʝʣʦʚʝʢʘ ʥʝʢʦʪʦʨʦʛʦ ʧʦʥʷʪʠʷ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ 
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ʚʦʟʙʫʞʜʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʎʅʎ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʎʅʎ ̫ ʚʣʷʶʪʩʷ ʭʨʘʥʠʪʝʣʷʤʠ ʠʥʬʦʨʤʘʮʠʠ, 

ʪ. ʝ. ʧʘʤʷʪʠ.  

ɼʨʫʛʦʡ ʚʘʞʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʥʘ ʢʦʪʦʨʫʶ ʤʳ ʦʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ, 

ʷʚʣʷʝʪʩʷ ʢʨʫʛ ʇʝʡʧʝʮʘ ʠ ʝʛʦ ʛʣʘʚʥʘʷ ʯʘʩʪʴ ʛʠʧʧʦʢʘʤʧ. ɺ ʛʠʧʧʦʢʘʤʧʝ ʠ, ʚʝʨʦʷʪʥʦ, ʪʘʢʞʝ ʚ 

ʜʨʫʛʠʭ ʩʪʨʫʢʪʫʨʘʭ ʢʨʫʛʘ ʇʝʡʧʝʮʘ ʭʨʘʥʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʘʜʨʝʩʘʭ ʚʩʝʭ ʎʅʎ ʠ ʠʥʬʦʨʤʘʮʠʷ 

ʦ ʪʦʤ ʩʚʦʙʦʜʥʘ ʣʠ ʪʘ ʠʣʠ ʠʥʘʷ ʎʅʎ ʠʣʠ ʫʞʝ ʟʘʥʷʪʘ ʠʥʬʦʨʤʘʮʠʝʡ. ɺ ʮʝʣʦʤ ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ 

ʥʝʚʝʣʠʢʘ, ʧʦʵʪʦʤʫ ʛʠʧʧʦʢʘʤʧ ʧʦ ʦʙʲʝʤʫ ʥʝʙʦʣʴʰʦʡ. ʅʦ ʚʘʞʥʦʩʪʴ ʛʠʧʧʦʢʘʤʧʘ ʟʥʘʯʠʪʝʣʴʥʘ, 

ʪ. ʢ. ʧʦʷʚʣʝʥʠʝ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʦʙʫʯʝʥʠʠ, 

ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʯʝʨʝʟ ʛʠʧʧʦʢʘʤʧ. ɻʠʧʧʦʢʘʤʧ ʠ ʚ ʮʝʣʦʤ ʢʨʫʛ ʇʝʡʧʝʮʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ 

ʩʚʷʟʳʚʘʝʪ ʢʦʨʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʠʩʧʦʣʴʟʫʷ ʠʜʝʶ, ʯʪʦ ʚ ʛʠʧʧʦʢʘʤʧʝ ʢʦʜʠʨʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ 

ʩʦʭʨʘʥʝʥʠʷ ʚ ʜʨʫʛʠʭ ʦʪʜʝʣʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʠʛʨʘʶʱʠʭ ʨʦʣʴ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ, 

ʧʳʪʘʶʪʩʷ ʤʦʜʝʣʠʨʦʚʘʪʴ ʛʠʧʧʦʢʘʤʧ [9]. ʂ ʩʦʞʘʣʝʥʠʶ, ʤʝʪʦʜ ʢʦʜʠʨʦʚʘʥʠʷ ʧʦʢʘ ʥʝ ʫʜʘʣʦʩʴ 

ʥʘʡʪʠ. 

ɻʦʣʦʚʥʦʡ ʤʦʟʛ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʜʚʫʭ ʨʝʞʠʤʘʭ: ʙʦʜʨʩʪʚʦʚʘʥʠʷ 

ʠ ʩʥʘ. ʈʘʩʩʤʦʪʨʠʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʵʪʠ ʜʚʘ ʨʝʞʠʤʘ, ʠʭ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʯʝʤ ʦʥʠ 

ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

 

ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʩʦʩʪʦʷʥʠʠ ʙʦʜʨʩʪʚʦʚʘʥʠʷ 

ʇʨʠ ʚʦʟʙʫʞʜʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʎʅʎ, ʪ. ʝ. ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʚ ʥʝʡ ʧʦʪʦʢʘ ʠʤʧʫʣʴʩʦʚ, 

ʯʝʣʦʚʝʢ ʚʩʧʦʤʠʥʘʝʪ ʪʦ ʠʣʠ ʠʥʦʝ ʧʦʥʷʪʠʝ. ʕʪʦ ʚʦʟʙʫʞʜʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʛʠʧʧʦʢʘʤʧʦʤ, 

ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʚʠʩʦʯʥʳʭ ʜʦʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʚ ʢʦʪʦʨʦʤ ʭʨʘʥʠʪʩʷ ʘʜʨʝʩʘʮʠʷ ʚʩʝʭ ʎʅʎ. 

ʉʠʛʥʘʣʳ ʦʪ ʚʥʝʰʥʠʭ ʠʣʠ ʚʥʫʪʨʝʥʥʠʭ ʩʝʥʩʦʨʦʚ ʧʦʩʪʫʧʘʶʪ ʯʝʨʝʟ ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʥʝʡʨʦʥʳ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʘʜʨʝʩ ʚ ʛʠʧʧʦʢʘʤʧʝ (ʠʣʠ ʚ ʮʝʣʦʤ ʢʨʫʛʘ ʇʝʡʧʝʮʘ), ʪ. ʝ. ʥʘ ʥʝʢʦʪʦʨʳʡ ʥʝʡʨʦʥ, 

ʚʦʟʙʫʞʜʘʷ ʝʛʦ. ʇʦ ʘʢʩʦʥʫ ʵʪʦʛʦ ʥʝʡʨʦʥʘ ʩʠʛʥʘʣ ʧʝʨʝʜʘʝʪʩʷ ʩʥʘʯʘʣʘ ʚ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʩ 

ʥʝʡʨʦʥʦʤ ʛʠʧʧʦʢʘʤʧʘ ʥʝʡʨʦʥ ʵʥʪʦʨʠʥʘʣʴʥʦʡ ʢʦʨʳ, ʘ ʟʘʪʝʤ ʚ ʎʅʎ, ʩʚʷʟʘʥʥʫʶ ʩ ʜʘʥʥʳʤ 

ʘʜʨʝʩʦʤ [10ï11]. ʕʥʪʦʨʠʥʘʣʴʥʘʷ ʢʦʨʘ ʩʣʫʞʠʪ ʦʩʥʦʚʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ ʤʝʞʜʫ ʥʦʚʦʡ ʢʦʨʦʡ 

(neocortex) ʠ ʛʠʧʧʦʢʘʤʧʦʤ. ʄʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʥʦʚʫʶ ʢʦʨʫ, ʚ ʢʦʪʦʨʦʡ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚʳʩʰʠʝ 

ʩʚʦʡʩʪʚʘ ʯʝʣʦʚʝʯʝʩʢʦʡ ʣʠʯʥʦʩʪʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʪʚʦʨʯʝʩʪʚʫ. ʇʨʠ ʚʦʟʙʫʞʜʝʥʠʠ 

ʎʅʎ ʯʝʣʦʚʝʢ ʚʩʧʦʤʠʥʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʦʥʷʪʠʝ. ʅʘʧʨʷʤʫʶ ʚ ʎʅʎ ʥʦʚʦʡ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʠʥʬʦʨʤʘʮʠʷ ʠʟ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʧʦʩʪʫʧʠʪʴ ʥʝ ʤʦʞʝʪ. ɺ ʛʠʧʧʦʢʘʤʧʝ ʪʘʢʞʝ ʭʨʘʥʠʪʩʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʘʣʠʯʠʠ ʩʚʦʙʦʜʥʳʭ ʠ ʟʘʥʷʪʳʭ ʷʯʝʝʢ ʧʘʤʷʪʠ, ʪ. ʝ. ʎʅʎ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 

ʉʚʷʟʴ ʤʝʞʜʫ ʛʠʧʧʦʢʘʤʧʦʤ ʠ ʎʅʎ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʤʦʞʝʪ ʙʣʦʢʠʨʦʚʘʪʴʩʷ ʠʣʠ 

ʘʢʪʠʚʠʨʦʚʘʪʴʩʷ ʟʘ ʩʯʝʪ ʪʦʨʤʦʟʷʱʠʭ ʠʣʠ ʘʢʪʠʚʠʨʫʶʱʠʭ ʩʠʛʥʘʣʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʥʘ ʥʝʡʨʦʥʳ 

ʵʥʪʦʨʠʥʘʣʴʥʦʡ ʢʦʨʳ. 

ʅʘʧʨʠʤʝʨ, ʧʦʩʪʨʦʝʥʠʝ ʬʨʘʟʳ, ʜʘʞʝ ʤʳʩʣʝʥʥʦʝ, ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʧʦʪʦʢʘ 

ʥʝʨʚʥʳʭ ʠʤʧʫʣʴʩʦʚ ʧʦ ʪʝʤ ʎʅʎ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʭʨʘʥʝʥʠʝ ʚ ʧʘʤʷʪʠ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʬʨʘʟʳ ʩʣʦʚ. ɺʩʣʝʜʩʪʚʠʝ ʥʘʣʠʯʠʷ ʎʅʎ ʚʝʩʴ ʤʦʟʛ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʝʜʠʥʫʶ 

ʥʝʡʨʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʩʧʦʩʦʙʥʫʶ ʟʘʧʦʤʠʥʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʦʥʷʪʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʘʤʷʪʠ ʯʝʣʦʚʝʢʘ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ. ɼʦʧʫʩʪʠʤ, ʚ 

ʨʘʩʩʫʞʜʝʥʠʷʭ ʫʯʘʩʪʚʫʝʪ ʧʨʝʜʤʝʪ çʪʘʨʝʣʢʘè. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ʘʢʪʠʚʠʟʠʨʫʶʪʩʷ ʎʅʎ, ʚ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʟʨʠʪʝʣʴʥʳʡ ʦʙʨʘʟ ʵʪʦʛʦ ʧʨʝʜʤʝʪʘ ʠ ʎʅʎ, ʚ 

ʢʦʪʦʨʳʭ ʟʘʧʦʤʥʝʥʦ ʝʛʦ ʥʘʟʥʘʯʝʥʠʝ. ʕʪʠ ʎʅʎ ʵʚʦʣʶʮʠʦʥʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʨʳʝ, ʪ. ʢ. 

ʟʨʠʪʝʣʴʥʳʡ ʦʙʨʘʟ ʠ ʥʘʟʥʘʯʝʥʠʝ ʪʘʨʝʣʢʠ ʤʦʞʝʪ ʠʤʝʪʴʩʷ ʠ ʫ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ, ʥʘʧʨʠʤʝʨ, 

ʢʦʰʝʢ ʠ ʩʦʙʘʢ. ʅʦ ʫ ʯʝʣʦʚʝʢʘ ʜʦʣʞʥʳ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʎʅʎ, ʚ ʢʦʪʦʨʳʭ ʭʨʘʥʠʪʴʩʷ, ʥʘʧʨʠʤʝʨ, 

ʥʘʟʚʘʥʠʝ ʧʨʝʜʤʝʪʘ. ʕʪʦ ʵʚʦʣʶʮʠʦʥʥʦ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʦʙʣʘʩʪʠ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, 
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ʦʪʩʫʪʩʪʚʫʶʱʠʝ ʫ ʞʠʚʦʪʥʳʭ. ʎʅʎ ʦʪʥʦʩʠʪʝʣʴʥʦ, ʥʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝ ʦʯʝʥʴ ʞʝʩʪʢʦ, 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʳ. ʅʘʧʨʠʤʝʨ, ʎʅʎ, ʚ ʢʦʪʦʨʳʭ ʭʨʘʥʠʪʴʩʷ ʟʨʠʪʝʣʴʥʳʡ ʦʙʨʘʟ, ʥʘʭʦʜʷʪʩʷ ʚ 

ʟʘʪʳʣʦʯʥʦʡ ʜʦʣʝ ʢʦʨʳ ʙʦʣʴʰʠʭ ʧʦʣʫʰʘʨʠʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ɺʩʝ ʎʅʎ ʚ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʩʚʷʟʘʥʳ, ʪ. ʢ. ʚ ʧʨʦʮʝʩʩʝ ʨʘʩʩʫʞʜʝʥʠʡ ʤʦʞʝʪ ʧʦʷʚʠʪʴʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚʩʧʦʤʥʠʪʴ ʮʚʝʪ ʪʘʨʝʣʢʠ, ʝʝ ʨʘʟʤʝʨ, ʨʠʩʫʥʦʢ ʥʘ ʪʘʨʝʣʢʝ, ʤʘʪʝʨʠʘʣ, ʠʟ ʢʦʪʦʨʦʛʦ ʦʥʘ ʩʜʝʣʘʥʘ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʮʝʥʠʪʴ ʧʣʦʱʘʜʴ ʪʘʨʝʣʢʠ, ʪ. ʝ. ʚʩʧʦʤʥʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʬʦʨʤʫʣʫ ʧʣʦʱʘʜʠ 

ʢʨʫʛʘ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ.  

ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʨʘʩʩʫʞʜʝʥʠʡ ʟʘʭʚʘʪʳʚʘʝʪʩʷ ʚʩʷ ʢʦʨʘ 

ʙʦʣʴʰʠʭ ʧʦʣʫʰʘʨʠʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʅʦ ʵʪʦʪ ʟʘʭʚʘʪ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʬʨʦʥʪʘʣʴʥʦ, ʘ ʚ ʚʠʜʝ 

ʤʥʦʞʝʩʪʚʘ ʮʝʥʪʨʦʚ ʚʦʟʙʫʞʜʝʥʠʷ. 

ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʪʘʢʞʝ ʜʘʥʥʳʝ ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʠʠ (ʕʕɻ). ɽʩʣʠ ʯʝʣʦʚʝʢ 

ʥʘʯʠʥʘʝʪ ʨʝʰʘʪʴ ʢʘʢʫʶ-ʪʦ ʟʘʜʘʯʫ, ʪʦ Ŭ-ʨʠʪʤ ʩʤʝʥʷʝʪʩʷ ʥʘ ɓ-ʨʠʪʤ ʥʘ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʛʦʣʦʚʳ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʕʂɻ, ʜʣʷ ʕʕɻ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʵʢʚʠʚʘʣʝʥʪʥʳʡ 

ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʛʝʥʝʨʘʪʦʨ (ʪʠʧʘ ʪʦʢʦʚʦʛʦ ʜʠʧʦʣʷ). ɿʘʧʦʤʠʥʘʝʤʳʝ ʧʦʥʷʪʠʷ ʠ ʦʙʨʘʟʳ ʚ ʢʦʨʝ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʎʅʎ ʜʦʩʪʘʪʦʯʥʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʫʜʴʙʳ ʠʥʜʠʚʠʜʫʫʤʘ ʠ ʥʘʣʠʯʠʷ ʥʘ ʤʦʤʝʥʪ ʟʘʧʦʤʠʥʘʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʦʥʷʪʠʷ ʩʚʦʙʦʜʥʳʭ 

ʦʪ ʠʥʬʦʨʤʘʮʠʠ ʎʅʎ. ɺʩʧʦʤʠʥʘʥʠʝ ʦʜʠʥʘʢʦʚʳʭ ʧʦʥʷʪʠʡ ʫ ʨʘʟʣʠʯʥʳʭ ʣʶʜʝʡ, ʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʚʦʟʙʫʞʜʝʥʠʝ ʎʅʎ, ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ʢʦʨʳ. ʇʦʵʪʦʤʫ ɓ-ʨʠʪʤʳ 

ʯʝʣʦʚʝʢʘ ʧʦ ʬʦʨʤʝ ʦʯʝʥʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳ.  

ʉʚʷʟʠ ʤʝʞʜʫ ʎʅʎ ʢʦʨʳ ʙʦʣʴʰʠʭ ʧʦʣʫʰʘʨʠʡ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʤʳʩʣʠʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʦʚʳʝ [5], ʪ. ʝ. ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʠ ʩʣʫʯʘʡʥʳʝ 

ʠʣʠ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʤʦʟʛ ʠʩʧʦʣʴʟʫʝʪ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʩʚʷʟʠ, ʚʦʟʥʠʢʘʶʱʠʝ 

ʚ ʚʠʜʝ ʦʙʣʝʛʯʝʥʥʳʭ ʧʫʪʝʡ ʧʨʦʚʝʜʝʥʠʷ ʚʦʟʙʫʞʜʝʥʠʷ ʤʝʞʜʫ ʥʝʡʨʦʥʘʤʠ, ʚʩʣʝʜʩʪʚʠʝ ʥʘʣʠʯʠʷ 

ʧʨʝʜʳʜʫʱʝʛʦ ʦʧʳʪʘ (ʦʙʫʯʝʥʠʷ).  

ʆʜʥʘʢʦ ʦʯʝʥʴ ʚʘʞʥʳ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʩʚʷʟʠ. ʆʥʠ ʚʦʟʥʠʢʘʶʪ ʚ ʚʠʜʝ ʩʣʫʯʘʡʥʳʭ ʢʦʥʪʘʢʪʦʚ 

ʨʘʟʣʠʯʥʳʭ ʎʅʎ, ʯʘʩʪʦ ʥʘʭʦʜʷʱʠʭʩʷ ʜʘʣʝʢʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʆʙʳʯʥʦ ʵʪʠ ʢʦʥʪʘʢʪʳ 

ʙʝʩʩʤʳʩʣʝʥʥʳ, ʥʦ ʠʥʦʛʜʘ ʦʥʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʦʟʘʨʝʥʠʶ, ʦʪʢʨʳʪʠʶ. ʇʦ-

ʚʠʜʠʤʦʤʫ, ʚ ʵʪʦʤ ʩʫʪʴ ʪʦʛʦ, ʯʪʦ ʯʝʣʦʚʝʢ ʥʘʟʳʚʘʝʪ ʠʥʪʫʠʮʠʝʡ, ʦʩʦʙʝʥʥʦ ʚ ʪʚʦʨʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʤʝʥʥʦ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʩʚʷʟʠ ʎʅʎ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ 

ʧʨʦʛʨʝʩʩ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʯʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʠʭ ʦʩʦʙʫʶ ʚʘʞʥʦʩʪʴ. 

ɽʩʪʴ ʣʶʜʠ ʩʧʦʩʦʙʥʳʝ ʧʝʨʝʤʥʦʞʘʪʴ ʚ ʫʤʝ ʧʷʪʠʟʥʘʯʥʳʝ ʯʠʩʣʘ. ɺ ʵʪʦʤ ʧʨʦʮʝʩʩʝ 

ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʪʦʣʴʢʦ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʎʅʎ. ʅʝʪ ʥʠʢʘʢʠʭ ʩʚʝʜʝʥʠʡ, ʯʪʦ ʵʪʠ 

ʣʶʜʠ ʩʦʚʝʨʰʠʣʠ ʢʘʢʦʝ-ʣʠʙʦ ʦʪʢʨʳʪʠʝ, ʪ. ʢ. ʫ ʥʠʭ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʯʝʥʴ ʩʣʘʙʘ ʠʣʠ ʧʦʯʪʠ 

ʦʪʩʫʪʩʪʚʫʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʪʦʭʘʩʪʠʯʝʩʢʠʤ ʩʚʷʟʷʤ ʎʅʎ, ʪ. ʝ. ʢ ʪʚʦʨʯʝʩʢʦʡ ʨʘʙʦʪʝ. 

ʌʘʢʪʠʯʝʩʢʠ ʵʪʦ ʯʝʣʦʚʝʢ ï ʢʦʤʧʴʶʪʝʨ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʠʥʪʝʨʝʩʥʦ ʩʨʘʚʥʠʪʴ ʨʘʙʦʪʫ ʢʦʤʧʴʶʪʝʨʘ ʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ɺ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʝʩʪʴ ʤʥʦʛʦ ʦʙʱʝʛʦ [5]. ɻʦʣʦʚʥʦʡ ʤʦʟʛ, ʪʘʢʞʝ ʢʘʢ ʠ 

ʢʦʤʧʴʶʪʝʨ, ʧʦʣʫʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ, ʟʘʧʦʤʠʥʘʝʪ ʝʝ, ʦʙʨʘʙʘʪʳʚʘʝʪ ʠ ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ 

ʜʘʣʴʥʝʡʰʠʭ ʮʝʣʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʩʚʦʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

ʆʜʥʘʢʦ, ʤʝʞʜʫ ʢʦʤʧʴʶʪʝʨʦʤ ʠ ʤʦʟʛʦʤ ʠʤʝʝʪʩʷ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʜʚʘ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʨʘʟʣʠʯʠʷ. 

ʇʝʨʚʦʝ ʨʘʟʣʠʯʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ. ʆʙʲʝʤ ʧʘʤʷʪʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʥʝʠʟʤʝʨʠʤʦ ʙʦʣʴʰʝ 

ʦʙʲʝʤʘ ʧʘʤʷʪʠ ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʧʦʤʠʥʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʢʦʤʧʴʶʪʝʨʘ. 

ʀʥʬʦʨʤʘʮʠʷ ʚ ʎʅʎ ʧʦʣʫʰʘʨʠʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʦʩʪʫʧʘʝʪ ʠ ʟʘʧʦʤʠʥʘʝʪʩʷ ʚ ʥʝʧʨʝʨʳʚʥʦʤ 

ʨʝʞʠʤʝ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʙʦʜʨʩʪʚʦʚʘʥʠʷ ʯʝʣʦʚʝʢʘ, ʪ. ʝ. ʜʝʩʷʪʠʣʝʪʠʷ. ʅʠ ʦʜʠʥ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ10. 2020 

https://doi.org/10.33619/2414-2948/59 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 78 

 

ʢʦʤʧʴʶʪʝʨ ʪʘʢ ʨʘʙʦʪʘʪʴ ʥʝ ʤʦʞʝʪ. ʂʨʦʤʝ ʪʦʛʦ, ʯʝʣʦʚʝʢ ʨʦʞʜʘʝʪʩʷ ʫʞʝ ʩ ʯʘʩʪʠʯʥʦ ʠʤʝʶʱʝʡʩʷ 

ʚ ʤʦʟʛʫ ʠʥʬʦʨʤʘʮʠʝʡ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ.  

ɺʪʦʨʦʝ ʨʘʟʣʠʯʠʝ ʢʘʯʝʩʪʚʝʥʥʦʝ. ʂʦʤʧʴʶʪʝʨ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʧʦ ʧʨʠʥʮʠʧʫ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʷʯʝʡʢʘʤʠ ʧʘʤʷʪʠ ʠ ʮʝʥʪʨʘʣʴʥʳʤ ʧʨʦʮʝʩʩʦʨʦʤ, ʚ ʢʦʪʦʨʦʤ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ. ʉʪʦʭʘʩʪʠʯʝʩʢʠʝ ʩʚʷʟʠ ʚ ʢʦʤʧʴʶʪʝʨʝ ʦʪʩʫʪʩʪʚʫʶʪ. 

ɹʦʣʝʝ ʪʦʛʦ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʣʫʯʘʡʥʦʡ ʩʚʷʟʠ, ʥʘʧʨʠʤʝʨ, ʦʙʨʘʱʝʥʠʝ ʥʝ ʢ ʪʦʤʫ ʬʘʡʣʫ, ʥʘ 

ʢʦʪʦʨʳʡ ʫʢʘʟʳʚʘʝʪ ʢʫʨʩʦʨ ʥʘ ʜʠʩʧʣʝʝ, ʠʜʝʥʪʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʩʙʦʡ ʚ ʨʘʙʦʪʝ ʢʦʤʧʴʶʪʝʨʘ, 

ʪʨʝʙʫʶʱʠʡ ʧʝʨʝʫʩʪʘʥʦʚʢʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɼʣʷ ʤʦʟʛʘ ʵʪʦ ʘʙʩʦʣʶʪʥʦ ʥʦʨʤʘʣʴʥʳʡ, 

ʦʯʝʥʴ ʚʘʞʥʳʡ ʩʪʦʭʘʩʪʠʯʝʩʢʠʡ ʨʝʞʠʤ ʨʘʙʦʪʳ. ʇʦʵʪʦʤʫ ʢʦʤʧʴʶʪʝʨ ʥʝ ʩʧʦʩʦʙʝʥ ʢ ʪʚʦʨʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʵʪʦʤ ʛʣʘʚʥʦʝ ʧʨʝʧʷʪʩʪʚʠʝ ʚ ʩʦʟʜʘʥʠʠ ʧʦʣʥʦʮʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ. 
 

ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʩʦʩʪʦʷʥʠʠ ʩʥʘ 

ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʠʟʤʝʥʷʝʪʩʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʛʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʩʦʩʪʦʷʥʠʠ ʩʥʘ. 

ɺ ʯʝʤ ʞʝ ʛʣʘʚʥʦʝ ʦʪʣʠʯʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚʦ ʚʨʝʤʷ ʩʥʘ ʠ ʚʦ ʚʨʝʤʷ 

ʙʦʜʨʩʪʚʦʚʘʥʠʷ? ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʚʦ ʚʨʝʤʷ ʙʦʜʨʩʪʚʦʚʘʥʠʷ ʥʦʚʘʷ ʢʦʨʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ʨʘʙʦʪʘʝʪ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʛʠʧʧʦʢʘʤʧʘ ʠʣʠ ʚ ʮʝʣʦʤ ʩʪʨʫʢʪʫʨ ʢʨʫʛʘ ʇʝʡʧʝʮʘ. ɺʦ ʚʨʝʤʷ ʩʥʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʥʠʤʠ ʥʘʨʫʰʘʝʪʩʷ, ʥʦʚʘʷ ʢʦʨʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʨʘʙʦʪʘʝʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʅʘʨʫʰʝʥʠʝ ʩʚʷʟʠ ʛʠʧʧʦʢʘʤʧʘ ʠ ʥʦʚʦʡ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʦʠʩʭʦʜʠʪ ʟʘ 

ʩʯʝʪ ʪʦʨʤʦʟʷʱʠʭ ʩʠʛʥʘʣʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʥʘ ʪʦʨʤʦʟʥʦʡ ʚʭʦʜ ʥʝʡʨʦʥʦʚ ʵʥʪʦʨʠʥʘʣʴʥʦʡ ʢʦʨʳ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʩʚʷʟʳʚʘʶʱʝʡ ʵʪʠ ʜʚʝ ʩʪʨʫʢʪʫʨʳ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʪʦʨʤʦʟʷʱʠʭ ʩʠʛʥʘʣʦʚ ʚ 

ʥʦʨʤʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʢʦʧʣʝʥʠʝʤ ʧʨʦʜʫʢʪʦʚ ʤʝʪʘʙʦʣʠʟʤʘ ʚ ʢʨʦʚʠ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʘʜʝʥʦʟʠʥʘ, ʫʨʦʚʝʥʴ ʢʦʪʦʨʳʭ ʥʝʧʨʝʨʳʚʥʦ ʚʦʟʨʘʩʪʘʝʪ ʚ ʧʨʦʮʝʩʩʝ ʙʦʜʨʩʪʚʦʚʘʥʠʷ. ʏʝʣʦʚʝʢ 

ʥʘʯʠʥʘʝʪ ʯʫʚʩʪʚʦʚʘʪʴ ʩʦʥʣʠʚʦʩʪʴ. ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʧʨʝʨʳʚʘʥʠʝ ʩʠʛʥʘʣʦʚ ʧʦ 

ʥʝʡʨʦʥʘʤ ʵʥʪʦʨʠʥʘʣʴʥʦʡ ʢʦʨʳ ʟʘ ʩʯʝʪ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

ʂʦʨʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʝʭʤʝʨʥʳʡ ʩʠʥʮʠʪʠʡ ʠʟ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʮʠʢʣʠʯʝʩʢʠʭ ʥʝʡʨʦʥʥʳʭ ʮʝʧʝʡ ð ̫ ʯʝʝʢ ʧʘʤʷʪʠ. ʉʠʥʮʠʪʠʡ ð ɻ ʪʦ ʪʝʩʥʦʝ ʩʦʝʜʠʥʝʥʠʝ 

ʤʥʦʞʝʩʪʚʘ ʦʜʥʦʪʠʧʥʳʭ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʝʜʠʥʳʡ ʦʨʛʘʥ. 

ɹʫʜʝʤ ʚʳʜʝʣʷʪʴ ʜʚʘ ʚʠʜʘ ʩʥʘ: ʤʝʜʣʝʥʥʳʡ ʩʦʥ ʠ ʙʳʩʪʨʳʡ ʠʣʠ ʧʘʨʘʜʦʢʩʘʣʴʥʳʡ ʩʦʥ. ʌʘʟʳ 

ʤʝʜʣʝʥʥʦʛʦ ʩʥʘ ʟʘʥʠʤʘʶʪ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʩʥʘ. ɺʦ ʚʨʝʤʷ ʤʝʜʣʝʥʥʦʛʦ ʩʥʘ ʥʘ 

ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʤʤʝ ʥʘʙʣʶʜʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʯʘʩʪʦʪʥʳʝ (ʦʪʥʦʩʠʪʝʣʴʥʦ Ŭ-ʨʠʪʤʘ) 

ʢʦʣʝʙʘʥʠʷ, ʪ. ʥ. ɗ- ʠ ŭ-ʨʠʪʤʳ ʯʘʩʪʦʪʦʡ 4ï7 ɻʮ.  

ʄʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʤʝʜʣʝʥʥʦʛʦ ʩʥʘ, ʪʘʢʞʝ ʢʘʢ ʠ ʧʨʠ ʙʦʜʨʩʪʚʦʚʘʥʠʠ ʚʦ 

ʚʨʝʤʷ Ŭ-ʨʠʪʤʘ, ʥʘʙʣʶʜʘʝʪʩʷ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʝ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʥʠʟʢʦʯʘʩʪʦʪʥʦʝ ʚʦʟʙʫʞʜʝʥʠʝ 

ʎʅʎ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʙʦʜʨʩʪʚʦʚʘʥʠʷ, ʵʪʦ ʚʦʟʙʫʞʜʝʥʠʝ ʤʝʥʝʝ ʦʩʦʟʥʘʥʥʦʝ, ʤʝʥʝʝ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ, ʥʦ ʚ ʧʨʦʮʝʩʩʝ ʤʝʜʣʝʥʥʦʛʦ ʩʥʘ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʩʥʦʚʠʜʝʥʠʷ. ʉʥʦʚʠʜʝʥʠʷ 

ʦʪʨʘʞʘʶʪ ʠʥʬʦʨʤʘʮʠʶ, ʟʘʢʣʶʯʝʥʥʫʶ ʚ ʚʦʟʙʫʞʜʘʝʤʳʭ ʎʅʎ. ʊʘʢ ʢʘʢ ʫ ʤʦʟʛʘ ʚʦ ʚʨʝʤʷ 

ʤʝʜʣʝʥʥʦʛʦ ʩʥʘ ʥʝʪ ʮʝʣʠ ʦʙʨʘʙʦʪʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʥʦʚʠʜʝʥʠʷ 

ʜʦʩʪʘʪʦʯʥʦ ʪʫʤʘʥʥʳʝ, ʤʫʪʥʳʝ. ɽʩʣʠ ʯʝʣʦʚʝʢ ʧʨʦʙʫʞʜʘʝʪʩʷ ʚʦ ʚʨʝʤʷ ʤʝʜʣʝʥʥʦʛʦ ʩʥʘ, ʦʥ 

ʦʙʳʯʥʦ ʥʝ ʧʦʤʥʠʪ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ, ʪ. ʢ. ʨʘʙʦʪʘ ʤʦʟʛʘ ʥʝ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʘʥʘʣʠʟ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʧʨʦʮʝʩʩʝ ʤʝʜʣʝʥʥʦʛʦ ʩʥʘ ʤʦʟʛ ʯʝʣʦʚʝʢʘ ʦʪʜʳʭʘʝʪ ð 

ʩʧʠʪ. 

ʉʦʚʩʝʤ ʠʥʘʷ ʩʠʪʫʘʮʠʷ ʩʢʣʘʜʳʚʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʙʳʩʪʨʦʛʦ ʩʥʘ. ɺ ʵʪʦ ʚʨʝʤʷ ʤʦʟʛ ʠʤʝʝʪ 

ʮʝʣʴ ʧʨʠ ʚʦʟʙʫʞʜʝʥʠʠ ʎʅʎ. ʆʙʳʯʥʦ ʵʪʦ ʪʘ ʞʝ ʮʝʣʴ, ʢʦʪʦʨʫʶ ʤʦʟʛ ʧʨʝʩʣʝʜʦʚʘʣ ʚ ʧʨʦʮʝʩʩʝ 

ʙʦʜʨʩʪʚʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʚʦ ʚʨʝʤʷ ʙʳʩʪʨʦʛʦ ʩʥʘ ʯʝʣʦʚʝʢ ʩʧʦʩʦʙʝʥ ʜʦʩʪʠʛʥʫʪʴ ʮʝʣʝʡ, ʢʦʪʦʨʳʭ 

ʦʥ ʥʝ ʜʦʩʪʠʛ ʚʦ ʚʨʝʤʷ ʙʦʜʨʩʪʚʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʩʦʚʝʨʰʠʪʴ ʦʪʢʨʳʪʠʝ. ɺ ʵʪʦ ʚʨʝʤʷ ʥʘ 

ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʤʤʝ ʥʘʙʣʶʜʘʝʪʩʷ ɓ-ʨʠʪʤ. ʇʨʠ ʧʨʦʙʫʞʜʝʥʠʠ ʚʦ ʚʨʝʤʷ ʙʳʩʪʨʦʛʦ ʩʥʘ ʯʝʣʦʚʝʢ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ10. 2020 

https://doi.org/10.33619/2414-2948/59 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 79 

 

ʭʦʨʦʰʦ ʧʦʤʥʠʪ ʩʚʦʠ ʩʥʦʚʠʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʠʥʬʦʨʤʘʮʠʶ, ʟʘʢʣʶʯʝʥʥʫʶ ʚ 

ʚʦʟʙʫʞʜʘʝʤʳʭ ʎʅʎ. ʊʘʢ ʢʘʢ ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʭʦʨʦʰʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʘ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʘ, ʪʦ 

ʩʥʳ ʭʦʨʦʰʦ ʧʦʤʥʷʪʩʷ. ɺ ʮʝʣʦʤ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʵʪʦ ʚʨʝʤʷ ʤʦʟʛ ʦʪʜʳʭʘʝʪ ð ʩʧʠʪ, ʦʥ 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʧʦʯʪʠ ʧʦʣʥʦʮʝʥʥʦ. ʅʦ ʵʪʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʥʝ ʦʩʦʟʥʘʥʥʦʝ. ʕʥʪʦʨʠʥʘʣʴʥʘʷ 

ʢʦʨʘ ʙʣʦʢʠʨʫʝʪ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʚ ʥʦʚʫʶ ʢʦʨʫ. ʇʦʜ ʦʩʦʟʥʘʥʥʦʡ ʨʘʙʦʪʦʡ ʤʦʟʛʘ 

ʤʳ ʧʦʥʠʤʘʝʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʎʅʎ ʚ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚʦ ʚʨʝʤʷ ʙʦʜʨʩʪʚʦʚʘʥʠʷ ʧʦʜ 

ʢʦʥʪʨʦʣʝʤ ʛʠʧʧʦʢʘʤʧʘ ʠʣʠ ʚ ʮʝʣʦʤ ʩʪʨʫʢʪʫʨ ʢʨʫʛʘ ʇʝʡʧʝʮʘ ʯʝʨʝʟ ʵʥʪʦʨʠʥʘʣʴʥʫʶ ʢʦʨʫ. 

ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʤʦʞʥʦ ʣʠ ʫʯʠʪʴ ʠʥʦʩʪʨʘʥʥʳʡ ʷʟʳʢ ʚʦ ʚʨʝʤʷ ʩʥʘ? ʇʦ-ʚʠʜʠʤʦʤʫ, ʥʘ 

ʵʪʦʪ ʚʦʧʨʦʩ ʥʘʜʦ ʜʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʦʪʚʝʪ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʤʝʜʣʝʥʥʦʛʦ ʠ ʙʳʩʪʨʦʛʦ 

ʩʥʦʚ ʤʦʟʛ ʦʛʨʘʞʜʝʥ ʦʪ ʚʥʝʰʥʝʛʦ ʚʣʠʷʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʨʘʟʨʳʚʦʤ ʩʚʷʟʠ ʤʝʞʜʫ ʥʦʚʦʡ 

ʢʦʨʦʡ ʠ ʛʠʧʧʦʢʘʤʧʦʤ ʟʘ ʩʯʝʪ ʵʥʪʦʨʠʥʘʣʴʥʦʡ ʢʦʨʳ. ʊ. ʝ. ʤʦʟʛ ʨʘʙʦʪʘʝʪ ʥʝʦʩʦʟʥʘʥʥʦ ʠ ʚʥʝʰʥʷʷ 

ʠʥʬʦʨʤʘʮʠʷ ʚ ʥʝʛʦ ʧʦʩʪʫʧʘʪʴ ʥʝ ʤʦʞʝʪ, ʪ. ʢ. ʦʪʩʫʪʩʪʚʫʝʪ ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʘʣʠʯʠʠ ʚ ʢʦʨʝ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʩʚʦʙʦʜʥʳʭ ʷʯʝʝʢ ʧʘʤʷʪʠ. ʆʥʘ ʭʨʘʥʠʪʩʷ ʚ ʛʠʧʧʦʢʘʤʧʝ. ʇʦʵʪʦʤʫ ʜʦ ʩʠʭ ʧʦʨ 

ʥʝ ʫʜʘʣʦʩʴ ʩʦʟʜʘʪʴ ʤʝʪʦʜʠʢʫ ʦʙʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ ʚʦ ʚʨʝʤʷ ʩʥʘ. 
 

ʅʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚʦ ʚʨʝʤʷ ʤʝʜʣʝʥʥʦʛʦ ʩʥʘ 

ʊʨʝʭʤʝʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʢʦʨʳ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʘ ʜʣʷ ʘʥʘʣʠʟʘ, ʧʦʵʪʦʤʫ, ʧʨʝʞʜʝ ʨʘʩʩʤʦʪʨʠʤ 

ʦʜʥʦʤʝʨʥʫʶ ʩʠʩʪʝʤʫ ʷʯʝʝʢ ʧʘʤʷʪʠ ʪ. ʥ. çʦʜʥʦʤʝʨʥʳʡ ʤʦʟʛè. ɺ ʵʪʦʡ ʩʠʩʪʝʤʝ ʷʯʝʡʢʠ ʧʘʤʷʪʠ 

ð ʮʠʢʣʠʯʝʩʢʠʝ ʥʝʡʨʦʥʥʳʝ ʮʝʧʠ ð ʩʦʝʜʠʥʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʣʠʥʝʡʥʳʤ ʦʙʨʘʟʦʤ ʠ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʜʦʣʴ ʧʨʷʤʦʡ ʣʠʥʠʠ ð ʦʩʠ Z (ʈʠʩʫʥʦʢ 1).  

 
ʈʠʩʫʥʦʢ 1. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʎʅʎ ʚ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 

 

ʈʘʩʩʤʦʪʨʠʤ ʪʨʠ ʷʯʝʡʢʠ ʧʘʤʷʪʠ (ʎʅʎ), ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. 

ʊʦʢ ʚ ʷʯʝʡʢʫ n ʧʦʩʪʫʧʘʝʪ ʠʟ ʷʯʝʡʢʠ n+1 ʠ ʫʭʦʜʠʪ ʚ ʷʯʝʡʢʫ nī1. ʊʦʢ ʠʟ ʷʯʝʡʢʠ n+1 ʚ 

ʷʯʝʡʢʫ n ʪʝʢʫʱʠʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʟʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʦʚ , ʨʘʚʝʥ , ʘ 

ʪʦʢ ʠʟ ʷʯʝʡʢʠ n ʚ ʷʯʝʡʢʫ nī1 ʪʝʢʫʱʠʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʟʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʦʚ , ʨʘʚʝʥ 

. ʇʦʜ ʪʦʢʦʤ ʤʳ ʧʦʥʠʤʘʝʤ ʧʦʪʦʢ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʤʧʫʣʴʩʦʚ ʧʦ ʘʢʩʦʥʘʤ 

ʥʝʡʨʦʥʦʚ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʪʦʢʠ ʥʦʩʷʪ ʨʝʘʢʪʠʚʥʳʡ (ʚ ʦʩʥʦʚʥʦʤ ʠʥʜʫʢʪʠʚʥʳʡ) ʭʘʨʘʢʪʝʨ, 

 ð ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʦʢʦʚʦʛʦ ʢʘʥʘʣʘ ʤʝʞʜʫ ʷʯʝʡʢʘʤʠ ʧʘʤʷʪʠ. 

ʄʦʞʥʦ ʙʳʣʦ ʙʳ ʫʯʝʩʪʴ ʠ ʜʨʫʛʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʪʦʢʦʚʦʛʦ ʢʘʥʘʣʘ ʤʝʞʜʫ ʎʅʎ: 

ʝʤʢʦʩʪʥʫʶ ʠ ʘʢʪʠʚʥʫʶ. ʅʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʎʅʎ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʣʦʞʥʷʝʪʩʷ ʥʝ ʧʨʠʥʦʩʷ ʥʠʢʘʢʦʡ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʚ ʷʯʝʡʢʝ n ʠʟʤʝʥʷʝʪʩʷ ʪʦʢ ʩʤʝʱʝʥʠʷ , ʛʜʝ ʉ ð 

ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʝʤʢʦʩʪʴ ʷʯʝʡʢʠ. ʉʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʪʦʢʘ ʩʤʝʱʝʥʠʷ ʚ ʷʯʝʡʢʝ n ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʨʘʟʥʦʩʪʴʶ ʧʨʠʭʦʜʷʱʠʭ ʠ ʫʭʦʜʷʱʠʭ ʪʦʢʦʚ. 
 

. 
(1) 

nn jj -+1
L

nn
ar

X
I

jj -
= +1

1-- nn jj

L

nn
dep

X
I 1--
=

jj

LX

t
CI n

n
µ

µ
=

j

depar
n II
t

I
-

µ

µ
~

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ10. 2020 

https://doi.org/10.33619/2414-2948/59 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 80 

 

 

ʇʦʜʩʪʘʚʣʷʷ ʟʥʘʯʝʥʠʷ ʪʦʢʦʚ ʚ (1) ʥʘʭʦʜʠʤ: 
 

, 
(2) 

                                                    

ʛʜʝ ɓ ð ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ. 

 

ʇʝʨʝʡʜʝʤ ʚ (2) ʦʪ ʜʠʩʢʨʝʪʥʦʛʦ ʢ ʥʝʧʨʝʨʳʚʥʦʤʫ ʧʨʠʙʣʠʞʝʥʠʶ. ʈʘʟʣʦʞʠʤ ʚʝʣʠʯʠʥʳ ʚ 

ʨʷʜ: 
 

, 

(3) 

 

 

(4) 

 

ʛʜʝ ʘ ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʷʯʝʡʢʘʤʠ ʧʘʤʷʪʠ. 

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ: 

, 

(5) 

 

, 

(6) 

 

ʇʦʜʩʪʘʚʠʚ (5) ʠ (6) ʚ (2), ʥʘʡʜʝʤ: 

 

, 

(7) 

 

ʛʜʝ ʦʙʦʟʥʘʯʝʥʦ . 

 

ʋʨʘʚʥʝʥʠʝ 7 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʥʝʡʥʦʝ ʚʦʣʥʦʚʦʝ ʫʨʘʚʥʝʥʠʝ: 

 

, 
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ʛʜʝ ʩʢʦʨʦʩʪʴ ʚʦʣʥʳ . ʇʨʠ ʵʪʦʤ ʫʯʪʝʥʦ ,  ð ʮʠʢʣʠʯʝʩʢʘʷ 

ʯʘʩʪʦʪʘ ʪʦʢʘ ʤʝʞʜʫ ʷʯʝʡʢʘʤʠ ʧʘʤʷʪʠ,  ð ʮʠʢʣʠʯʝʩʢʘʷ ʯʘʩʪʦʪʘ ʚʦʣʥʳ, ʙʝʟʨʘʟʤʝʨʥʘʷ 

ʧʦʩʪʦʷʥʥʘʷ . 

ɺʦʣʥʦʚʦʝ ʯʠʩʣʦ . ɽʩʣʠ , ʪʦ ʜʣʠʥʘ ʚʦʣʥʳ ʨʘʚʥʘ ʨʘʩʩʪʦʷʥʠʶ 

ʤʝʞʜʫ ʷʯʝʡʢʘʤʠ ʧʘʤʷʪʠ . 

ʋʨʘʚʥʝʥʠʝ (8) ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʤʝʜʣʝʥʥʳʭ ɗ- ʠ ŭ-ʚʦʣʥ, 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭʩʷ ʧʦ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʧʨʦʮʝʩʩʝ ʤʝʜʣʝʥʥʦʛʦ ʩʥʘ. ʈʝʰʝʥʠʝʤ 

ʫʨʘʚʥʝʥʠʷ (8) ʷʚʣʷʝʪʩʷ ʣʶʙʘʷ ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ , ʛʜʝ  ð ʘʤʧʣʠʪʫʜʘ 

ʢʦʣʝʙʘʥʠʡ ʧʦʪʝʥʮʠʘʣʘ. 
 

ʅʝʡʨʦʛʝʥʝʟ ʠ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʅʝʡʨʦʛʝʥʝʟ ʠ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ʫ ʯʝʣʦʚʝʢʘ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʝʛʦ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʀʩʩʣʝʜʦʚʘʥʳ, ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ ʩʥʘ: 

1. ʂʦʤʧʝʥʩʘʪʦʨʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʘʷ.  

2. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ð ʧʝʨʝʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ (ɹɼɻ ð ʬʘʟʘ), ʦʪʙʨʘʩʳʚʘʥʠʝ 

ʥʝʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʝʨʝʚʦʜ ʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʜʦʣʛʦʚʨʝʤʝʥʥʫʶ ʧʘʤʷʪʴ.  

3. ʇʩʠʭʦʜʠʥʘʤʠʯʝʩʢʘʷ ð ʩʚʷʟʘʥʘ ʩʦ ʩʥʦʚʠʜʝʥʠʷʤʠ ʚ ɹɼɻ-ʬʘʟʝ ð çʥʝʙʳʚʘʣʘʷ 

ʢʦʤʙʠʥʘʮʠʷ ʙʳʚʘʣʳʭ ʚʧʝʯʘʪʣʝʥʠʡè (ʀ. ʉʝʯʝʥʦʚ).  

4. ɸʥʪʠʩʪʨʝʩʩʦʨʥʘʷ ð ʩʚʷʟʘʥʘ ʩ ʜʝʣʴʪʘ-ʩʥʦʤ. ɽʛʦ ʜʦʣʷ ʫʚʝʣʠʯʝʥʘ ʧʨʠ ʩʪʨʝʩʩʦʚʳʭ 

ʩʠʪʫʘʮʠʷʭ.  

5. ʉʦʥ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʠʤʤʫʥʠʪʝʪ ʧʫʪʝʤ ʘʢʪʠʚʠʟʘʮʠʠ T-ʣʠʤʬʦʮʠʪʦʚ, ʙʦʨʶʱʠʤʠʩʷ ʩ 

ʧʨʦʩʪʫʜʥʳʤʠ ʠ ʚʠʨʫʩʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. 
 

ʉʦʥ ð ʘʢʪʠʚʥʦʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʪʝʨʝʡ ʘʢʪʠʚʥʳʭ 

ʧʩʠʭʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʩʫʙʲʝʢʪʘ ʩ ʦʢʨʫʞʘʶʱʠʤ ʝʛʦ ʤʠʨʦʤ 

ɸʢʪʠʚʥʳʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʩʥʘ: 

ïʨʝʬʣʝʢʪʦʨʥʳʝ ʨʝʘʢʮʠʠ ʚʦ ʚʨʝʤʷ ʩʥʘ ʩʥʠʞʝʥʳ, ʧʦʨʦʛ ʨʘʟʜʨʘʞʝʥʠʷ ʨʝʬʣʝʢʩʦʚ 

ʚʦʟʨʘʩʪʘʝʪ, ʘ ʣʘʪʝʥʪʥʳʡ ʧʝʨʠʦʜ ʫʜʣʠʥʷʝʪʩʷ, 

ïʩʦʟʥʘʥʠʝ ʚʳʢʣʶʯʘʝʪʩʷ, ʩʥʠʞʘʝʪʩʷ ʤʳʰʝʯʥʳʡ ʪʦʥʫʩ ʠ ʚʩʝ ʚʠʜʳ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, 

ïʩʦʥ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʷʜʦʤ ʭʘʨʘʢʪʝʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚʝʛʝʪʘʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

(ʜʳʭʘʥʠʝ ʫʨʷʞʘʝʪʩʷ, ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ, ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ, 

ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʠ ʜʠʫʨʝʟ ʩʥʠʞʘʶʪʩʷ) ʠ ʙʠʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʟʛʘ, 

ïʤʦʟʛʦʚʦʡ ʢʨʦʚʦʪʦʢ ʧʦʚʳʰʘʝʪʩʷ ʚ ʨʷʜʝ ʛʣʫʙʠʥʥʳʭ ʩʪʨʫʢʪʫʨ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʦʯʪʠ 

ʚʜʚʦʝ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʚʳʰʝʥʠʝ ʤʝʪʘʙʦʣʠʟʤʘ.  

ʋ ʩʪʘʨʝʶʱʠʭ ʣʶʜʝʡ ʦʪʤʝʯʘʝʪʩʷ ʫʙʳʚʘʶʱʠʡ ʥʝʡʨʦʛʝʥʝʟ ʠ ʚʳʟʚʘʥʥʳʡ ʬʠʟʠʯʝʩʢʠʤʠ 

ʫʧʨʘʞʥʝʥʠʷʤʠ ʘʥʛʠʦʛʝʥʝʟ, ʩ ʨʝʟʫʣʴʪʠʨʫʶʱʠʤ ʦʙʲʝʤʥʳʤ ʩʥʠʞʝʥʠʝʤ ʚ ʥʝʡʨʦʛʝʥʥʦʡ ʦʙʣʘʩʪʠ 

ʟʫʙʯʘʪʦʡ ʠʟʚʠʣʠʥʳ ʛʠʧʧʦʢʘʤʧʘ (dentate gyrus (DG). ʇʦʞʠʣʳʝ ʣʶʜʠ ʠʤʝʶʪ ʤʝʥʴʰʠʡ 

ʘʥʛʠʦʛʝʥʝʟ ʠ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʤʝʥʴʰʠʡ ʩʧʦʢʦʡʥʳʡ ʧʫʣ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʚ ʧʝʨʝʜʥʝ-

ʩʨʝʜʥʝʤ ɼɻ, ʙʝʟ ʠʟʤʝʥʝʥʠʡ ʚ ʟʘʜʥʝʤ ɼɻ (ʈʠʩʫʥʦʢ 2).  
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ɿʜʦʨʦʚʳʝ ʧʦʞʠʣʳʝ ʣʶʜʠ ʙʝʟ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʠʣʠ ʣʝʯʝʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʦʭʨʘʥʝʥʥʳʡ ʥʝʡʨʦʛʝʥʝʟ. ɺʦʟʤʦʞʥʦ, ʯʪʦ 

ʧʨʦʜʦʣʞʘʶʱʠʡʩʷ ʥʝʡʨʦʛʝʥʝʟ ʛʠʧʧʦʢʘʤʧʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʢʦʛʥʠʪʠʚʥʫʶ ʬʫʥʢʮʠʶ ʯʝʣʦʚʝʢʘ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʝʛʦ ʞʠʟʥʠ, ʠ ʵʪʦ ʩʥʠʞʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʥʘʨʫʰʝʥʠʝʤ ʢʦʛʥʠʪʠʚʥʦ-

ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ [12]. 

ʅʝʡʨʦʛʝʥʝʟ ð ɻ ʪʦ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʡ ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʳʭ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ ʚ 

ʟʨʝʣʦʡ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ (ʎʅʉ), ʷʚʣʷʶʱʠʡʩʷ ʝʝ ʘʜʘʧʪʠʚʥʦʡ ʬʫʥʢʮʠʝʡ. 

ʇʨʦʣʠʬʝʨʘʮʠʷ ð ʘʢʪʠʚʥʳʡ ʧʨʦʮʝʩʩ ʩʘʤʦʚʦʟʦʙʥʦʚʣʝʥʠʷ, ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʧʫʣʘ 

ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ. 

ɼʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ð ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʥʝʡʨʦʥ ʩ ʢʦʥʢʨʝʪʥʦʡ ʬʫʥʢʮʠʝʡ, ʨʘʟʤʝʨʦʤ, 

ʤʝʪʘʙʦʣʠʟʤʦʤ. ʇʦ ʩʫʪʠ, çʧʨʦʬʦʨʠʝʥʪʘʮʠʷè ʙʫʜʫʱʠʭ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ. 
 

 
ʈʠʩʫʥʦʢ 2. ʅʝʡʨʦʛʝʥʝʟ ʛʠʧʧʦʢʘʤʧʘ ʯʝʣʦʚʝʢʘ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʩʪʘʨʝʥʠʷ [12]. 

 

ɺʳʞʠʚʘʥʠʝ ð ʦʪʙʦʨ ʚʥʦʚʴ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʥʝʡʨʦʥʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʠʭ 

ʤʠʛʨʘʮʠʷ ʠ ʠʥʪʝʛʨʘʮʠʷ ʚ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ. ʆʪʙʦʨ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ 

ʘʧʦʧʪʦʟ (ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʘʷ ʛʠʙʝʣʴ) ʯʘʩʪʠ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʥʝʡʨʦʥʦʚ. ʆʩʪʘʚʰʠʝʩʷ ʢʣʝʪʢʠ 

ʤʠʛʨʠʨʫʶʪ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʦʙʣʘʩʪʴ ʤʦʟʛʘ ʠ ʚʩʪʨʘʠʚʘʶʪʩʷ ʚ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ (ʈʠʩʫʥʦʢ 3). 
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ʈʠʩʫʥʦʢ 3. ʅʝʡʨʦʛʝʥʝʟ: ʧʨʦʣʠʬʝʨʘʮʠʷ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ, ʚʳʞʠʚʘʥʠʝ. 

 

ʉ ɻ ʢʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʝʛʫʣʷʮʠʠ ʧʨʦʮʝʩʩʦʚ ʥʝʡʨʦʛʝʥʝʟʘ ʩʚʷʟʘʥʘ ʢʦʥʮʝʧʮʠʷ 

çʦʙʦʛʘʱʝʥʥʦʡ ʩʨʝʜʳè. ʉʘʤ ʪʝʨʤʠʥ çʦʙʦʛʘʱʝʥʥʘʷ ʩʨʝʜʘè ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʙʣʘʛʦʧʨʠʷʪʥʫʶ 

ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ, ʘ ʠʤʝʥʥʦ ʥʘʣʠʯʠʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʠʱʠ, ʢʦʤʬʦʨʪʥʦ ʫʩʪʨʦʝʥʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʩʚʦʙʦʜʥʦʡ ʧʦʠʩʢʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʈʠʩʫʥʦʢ 4). 

 

 
ʈʠʩʫʥʦʢ 4. ʂʦʥʮʝʧʮʠʷ çʦʙʦʛʘʱʝʥʥʦʡ ʩʨʝʜʳè: ʨʝʛʫʣʷʮʠʷ ʧʨʦʮʝʩʩʦʚ ʥʝʡʨʦʛʝʥʝʟʘ ʚ ʟʨʝʣʦʤ ʤʦʟʛʝ. 

 

ʅʝʡʨʦʛʝʥʝʟ ʚʳʧʦʣʥʷʝʪ ʚʘʞʥʫʶ ʘʜʘʧʪʘʮʠʦʥʥʫʶ ʬʫʥʢʮʠʶ ʚ ʎʅʉ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʦʙʨʘʟʦʚʘʥʠʠ ʥʦʚʳʭ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ (ʩ ʫʯʘʩʪʠʝʤ ʥʦʚʳʭ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ), 

ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʠ (ʧʝʨʝʩʪʨʦʡʢʝ) ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ (ʦʙʫʯʝʥʠʝ, ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʩʪʨʝʩʩ ʠ ʪ. ʜ.), 

çʨʝʢʦʥʩʪʨʫʢʮʠʠè ʫʪʨʘʯʝʥʥʳʭ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ (ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʠʭ ʠ 

ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʦʚ). ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʧʨʷʤʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʨʝʘʢʮʠʶ, ʧʨʦʮʝʩʩʳ ʦʙʫʯʝʥʠʷ ʠ ʧʘʤʷʪʠ. ʅʝʡʨʦʛʝʥʝʟ ʧʦʤʦʛʘʝʪ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ ʩʦʭʨʘʥʷʪʴ çʧʣʘʩʪʠʯʥʦʩʪʴè, ʠʟʤʝʥʷʪʴʩʷ ʠ ʧʝʨʝʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ ʥʦʚʳʝ 

ʫʩʣʦʚʠʷ ʠ ʟʘʜʘʯʠ (ʈʠʩʫʥʦʢ 5). 
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ʈʠʩʫʥʦʢ 5. ʅʝʡʨʦʛʝʥʝʟ: ʚʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʚʥʫʪʨʝʥʥʠʝ ʬʘʢʪʦʨʳ. 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʷ ʜʝʧʨʝʩʩʠʠ ð ʵʪʦ ʜʝʬʠʮʠʪ ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʦʚ 

(ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ): ʩʝʨʦʪʦʥʠʥʘ, ʜʦʬʘʤʠʥʘ ʠ ʥʦʨʘʜʨʝʥʘʣʠʥʘ (ʈʠʩʫʥʦʢ 6). ɼʝʬʠʮʠʪ ʚʩʝʭ 

ʤʦʥʦʘʤʠʥʦʚ ʚ ʢʦʤʧʣʝʢʩʝ ʛʦʚʦʨʠʪ ʦ ʧʦʜʘʚʣʝʥʥʦʤ ʥʘʩʪʨʦʝʥʠʠ, ʧʩʠʭʦʤʦʪʦʨʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʠ 

ʥʘʨʫʰʝʥʠʠ ʩʥʘ. 

 

 
 

ʈʠʩʫʥʦʢ 6. ʅʘʨʫʰʝʥʠʝ ʨʘʙʦʪʳ ʮʠʢʣʠʯʝʩʢʦʡ ʥʝʡʨʦʥʥʦʡ ʮʝʧʠ (ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʷ ʩʪʨʝʩʩʘ ʠ 

ʜʝʧʨʝʩʩʠʠ). 

 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʧʘʤʷʪʴ ð ɻ ʪʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʩʚʦʡʩʪʚʦ ʞʠʚʦʡ ʤʘʪʝʨʠ ʧʨʠʦʙʨʝʪʘʪʴ, 

ʩʦʭʨʘʥʷʪʴ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʠʥʬʦʨʤʘʮʠʶ (ʈʠʩʫʥʦʢ 7). 
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ʈʠʩʫʥʦʢ 7. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʚʠʜʦʚ ʧʘʤʷʪʠ. 

 

ʅʝʨʚʥʘʷ ʧʘʤʷʪʴ ð ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʬʠʢʩʘʮʠʠ, ʭʨʘʥʝʥʠʷ ʠ ʠʟʚʣʝʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʦʨʛʘʥʠʟʤʦʤ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʠ.  

ʇʘʤʷʪʴ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʦʙʫʯʝʥʠʷ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʦʤʧʣʝʢʩʝ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʎʅʉ, ʥʘʟʳʚʘʝʤʳʭ ʧʘʤʷʪʥʳʤʠ ʩʣʝʜʘʤʠ ʠʣʠ ʵʥʛʨʘʤʤʘʤʠ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʶʪʩʷ ʚ 

ʪʝʯʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʚʨʝʤʝʥʠ (ʩʝʢʫʥʜʳ-ʛʦʜʘ). 

ʅʝʡʨʦʛʝʥʝʟ ð ɻ ʪʦ ʧʨʦʮʝʩʩ ʩ ʚʳʩʦʢʠʤʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ. ʉ ʚʦʟʨʘʩʪʦʤ 

ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ ʚ ʮʝʨʝʙʨʘʣʴʥʦʡ ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʝ. ɸʨʪʝʨʠʠ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ 

ʞʝʩʪʢʠʤʠ. ʆʙʱʝʝ ʫʚʝʣʠʯʝʥʠʝ ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʫʤʝʥʴʰʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ 

ʤʦʟʛʘ ʥʘʙʠʨʘʪʴ ʫʚʝʣʠʯʝʥʥʦʝ ʚʘʩʢʫʣʷʨʥʦʝ ʩʥʘʙʞʝʥʠʝ (ʚʘʟʦʜʠʣʘʪʘʪʦʨʥʳʡ ʨʝʟʝʨʚ). ʂʦʣʠʯʝʩʪʚʦ 

ʤʠʢʨʦʩʦʩʫʜʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʪʘʢʞʝ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ. ʉʥʠʞʝʥʠʝ ʥʝʡʨʦʛʝʥʝʟʘ 

ʚʟʘʠʤʦʩʚʷʟʘʥʦ ʩ ʫʤʝʥʴʰʝʥʥʳʤ ʩʦʩʫʜʠʩʪʳʤ ʩʥʘʙʞʝʥʠʝʤ. ʉʥʠʞʝʥʠʝ ʚʘʟʦʜʠʣʘʪʘʪʦʨʥʦʛʦ 

ʨʝʟʝʨʚʘ ʥʘʨʫʰʘʝʪ ʥʝʡʨʦʚʘʩʢʫʣʷʨʥʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʧʨʠʚʦʜʷ ʢ ʩʥʠʞʝʥʠʶ ʢʦʛʥʠʪʠʚʥʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ ʥʝʡʨʦʛʝʥʝʟʦʤ [13]. 

ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʡʨʦʚʘʩʢʫʣʷʨʥʦʛʦ ʙʣʦʢʘ, 

ʚʢʣʶʯʘʷ ʚʦʟʙʫʞʜʘʶʱʠʝ ʥʝʡʨʦʥʳ (ʬʠʦʣʝʪʦʚʳʡ ʮʚʝʪ), ʠʥʪʝʨʥʝʡʨʦʥʳ (ʨʦʟʦʚʳʡ ʮʚʝʪ), 

ʤʠʢʨʦʛʣʠʠ (ʩʚʝʪʣʦ-ʛʦʣʫʙʦʡ ʮʚʝʪ), ʘʩʪʨʦʮʠʪʳ (ʛʦʣʫʙʦʡ ʮʚʝʪ), ʧʝʨʠʮʠʪʳ (ʟʝʣʝʥʳʡ ʮʚʝʪ), 

ʩʦʩʫʜʠʩʪʳʡ ʵʥʜʦʪʝʣʠʡ (ʞʝʣʪʳʡ ʮʚʝʪ) ʠ ʩʦʩʫʜʠʩʪʘʷ ʛʣʘʜʢʘʷ ʤʳʰʮʘ (ʢʨʘʩʥʳʡ ʮʚʝʪ). 

ʅʘ ʈʠʩʫʥʢʝ 8, ʧʦʢʘʟʘʥʦ, ʢʘʢ ʨʘʟʣʠʯʥʳʝ ʢʣʝʪʦʯʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʥʝʡʨʦʚʘʩʢʫʣʷʨʥʦʛʦ 

ʙʣʦʢʘ ʤʦʛʫʪ ʙʳʪʴ ʟʘʪʨʦʥʫʪʳ ʩʪʘʨʝʥʠʝʤ ʠ ʚʦʟʨʘʩʪʥʦʡ ʩʦʩʫʜʠʩʪʦʡ ʧʘʪʦʣʦʛʠʝʡ. 

ʉʪʘʨʝʥʠʝ ʪʘʢʞʝ ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ɻʕɹ. ʇʦʚʳʰʝʥʥʘʷ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ ɻʕɹ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʥʝʡʨʦʛʝʥʝʟʘ ʫ ʚʟʨʦʩʣʳʭ. 

ʇʦʚʳʰʝʥʥʦʝ ʥʝʡʨʦʚʦʩʧʘʣʝʥʠʝ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚ ʘʢʪʠʚʘʮʠʠ ʤʠʢʨʦʛʣʠʠ, 

ʢʦʪʦʨʘʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʞʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʢʦʥʪʫʨʥʫʶ ʠʥʪʝʛʨʘʮʠʶ ʥʝʡʨʦʥʦʚ ʚʟʨʦʩʣʦʛʦ 

ʯʝʣʦʚʝʢʘ. ɺʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʤʝʞʥʝʡʨʦʥʥʳʭ ʩʠʛʥʘʣʘʭ, ʢʦʪʦʨʳʝ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʠʛʨʘʶʪ 

ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʮʝʧʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʥʝʡʨʦʥʦʚ ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ, ʪʘʢʞʝ ʚʘʞʥʳ ʜʣʷ 

ʚʘʟʦʜʠʣʘʪʘʮʠʠ ʚ ʦʪʚʝʪ ʥʘ ʥʝʡʨʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ [13]. 
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ʈʠʩʫʥʦʢ 8. ɺʣʠʷʥʠʝ ʩʪʘʨʝʥʠʷ ʥʘ ʥʝʨʚʥʦ-ʩʦʩʫʜʠʩʪʦʝ ʟʚʝʥʦ [13]. 

 

ʎʠʨʢʘʜʠʘʥʥʳʡ ʩʪʨʝʩʩ ʚʳʟʳʚʘʝʪ ʜʠʩʨʝʛʫʣʷʮʠʶ çʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷè ʤʦʟʛ 

H. sapiens, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʥʘʨʫʰʝʥʠʝʤ ʨʘʙʦʪʳ çʢʦʛʥʠʪʠʚʥʦʛʦè ʠ çʚʠʩʮʝʨʘʣʴʥʦʛʦè ʤʦʟʛʘ. 

ʎʠʨʢʘʜʥʳʝ ʨʠʪʤʳ ʦʨʛʘʥʠʟʤʘ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʳ ʩʠʩʪʝʤʦʡ ʮʠʨʢʘʜʥʳʭ ʛʝʥʦʚ. ʎʠʨʢʘʜʠʘʥʥʳʝ 

ʯʘʩʳ ʠ ʮʠʨʢʘʜʥʘʷ ʩʠʩʪʝʤʘ ð ̫ ʚʣʷʶʪʩʷ ʙʠʦʬʠʟʠʯʝʩʢʠʤ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʨʝʛʫʣʷʪʦʨ 

ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʳ. ʎʠʨʢʘʜʥʘʷ ʩʠʩʪʝʤʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʚʦʣʶʮʠʦʥʥʳʡ 

ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ çʙʠʦʢʦʤʧʴʶʪʝʨʘè ʜʣʷ ʚʳʞʠʚʘʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʦʨʛʘʥʠʟʤʘ ʢ 

ʦʞʠʜʘʝʤʳʤ ʮʠʢʣʠʯʝʩʢʠʤ ʚʳʟʦʚʘʤ, ʨʘʟʣʠʯʥʦʡ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. ʇʦʥʠʤʘʥʠʝ 

ʚʨʝʤʝʥʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʩʪʨʝʩʩʦʨʘʤʠ ʠ ʩʪʨʝʩʩʦʚʳʤʠ ʨʝʘʢʮʠʷʤʠ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʤʦʣʝʢʫʣʷʨʥʳʭ ʦʩʥʦʚ ʬʠʟʠʦʣʦʛʠʠ ʠ ʧʘʪʦʛʝʥʝʟʘ ʟʘʙʦʣʝʚʘʥʠʷ. ʍʨʦʥʠʯʝʩʢʠʡ 

ʩʪʨʝʩʩ ʠ ʮʠʨʢʘʜʠʘʥʥʦʝ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʟʘʧʫʩʢʘʶʪ ʢʘʩʢʘʜ ʩʙʦʝʚ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʭ ʠ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. 

ʕʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʠ ʘʣʣʦʩʪʘʪʠʯʝʩʢʘʷ ʧʝʨʝʛʨʫʟʢʘ ʩʥʠʞʘʝʪ ʢʘʢ ʦʙʱʫʶ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ, ʪʘʢ ʠ ʝʛʦ ʬʠʟʠʯʝʩʢʫʶ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʠ ʢʦʛʥʠʪʠʚʥʫʶ 

ʩʦʩʪʘʚʣʷʶʱʠʝ. ʎʠʨʢʘʜʠʘʥʥʳʡ ʩʪʨʝʩʩ ʦʢʘʟʳʚʘʝʪ ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʥʘ ʯʝʣʦʚʝʢʘ, ʚʦ ʚʩʝ 

ʝʛʦ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ [14].  

ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʝʣʘʪʦʥʠʥʘ ʚ ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʳʭ ʪʢʘʥʷʭ ʧʨʝʚʦʩʭʦʜʠʪ ʝʛʦ ʫʨʦʚʝʥʴ ʚ 

ʢʨʦʚʠ ʚ 10ï100 ʨʘʟ, ʘ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ 400 ʨʘʟ ʙʦʣʴʰʝ 

ʤʝʣʘʪʦʥʠʥʘ, ʯʝʤ ʚ ʰʠʰʢʦʚʠʜʥʦʡ ʞʝʣʝʟʝ. ʆʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʠʤʙʠʦʪʠʯʝʩʢʦʝ ʩʦʦʙʱʝʩʪʚʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʭ, ʧʨʦʢʘʨʠʦʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ, 

ʚʠʨʫʩʦʚ ʠ ʘʨʭʝʙʘʢʪʝʨʠʡ. ʆʙʱʝʝ ʯʠʩʣʦ ʩʦʤʘʪʠʯʝʩʢʠʭ ʠ ʟʘʨʦʜʳʰʝʚʳʭ ʢʣʝʪʦʢ ʜʦʩʪʠʛʘʝʪ 1 ʪʨʣʥ, 

ʘ ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ ð ʩʚʳʰʝ 100 ʪʨʣʥ. ɺ ʩʠʩʪʝʤʥʦ-ʠʥʪʝʛʨʘʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ð ʧʨʠʤʝʨʥʦ 10 ʤʣʨʜ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ 

ʩʦʙʦʡ ʠ ʧʦʩʪʦʷʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʢʣʝʪʦʢ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ [15] ʧʦʟʚʦʣʷʶʪ ʚʦʩʩʪʘʥʦʚʠʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʮʠʨʢʘʜʠʘʥʥʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ, ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʫʨʦʚʝʥʴ ʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʤʝʣʘʪʦʥʠʥʘ ʚ 

ʦʨʛʘʥʠʟʤʝ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʛʫʣʷʮʠʶ ʧʨʦʮʝʩʩʦʚ ʩʥʘ ʠ ʙʦʜʨʩʪʚʦʚʘʥʠʷ, ʫʧʨʘʚʣʷʪʴ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ, ʧʨʦʚʦʜʠʪʴ ʧʨʦʬʠʣʘʢʪʠʢʫ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʘʢʪʠʚʠʨʦʚʘʪʴ 

ʩʦʙʩʪʚʝʥʥʳʝ ʮʠʨʢʘʜʠʘʥʥʳʝ ʨʠʪʤʳ ʠ ʠʭ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʯʝʨʝʟ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʩʭʝʤʳ ʧʦʚʳʰʝʥʠʷ ʮʠʨʢʘʜʥʦʛʦ ʫʨʦʚʥʷ ʛʦʨʤʦʥʘ ʤʝʣʘʪʦʥʠʥʘ 

ʚ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ: ʮʠʨʢʘʜʠʘʥʥʳʝ ʦʯʢʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʠ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʨʘʟʣʠʯʥʳʝ ʧʦ ʩʦʩʪʘʚʫ, ʦʢʘʟʳʚʘʶʪ ʩʠʩʪʝʤʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʢʘʢ ʥʘ ʛʫʤʦʨʘʣʴʥʳʝ ʠ ʛʦʨʤʦʥʘʣʴʥʳʝ ʮʠʨʢʘʜʠʘʥʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʪʘʢ ʠ ʥʘ 

ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ, ʠ ʝʛʦ ʧʦʣʠʤʦʨʙʠʜʥʦʩʪʴ [16]. ɺʢʣʶʯʝʥʠʝ ʚ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʫʶ ʩʭʝʤʫ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ð ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʧʨʦʜʫʢʪʘ ʧʠʪʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʦ ʝʛʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴʶ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʠʢʨʦ- ʠ 

ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ, ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʦʚ, ʢʣʝʪʯʘʪʢʠ ʠ ʜʨ., ʥʝʦʙʭʦʜʠʤʳʭ ʤʫʞʩʢʦʤʫ ʠ 

ʞʝʥʩʢʦʤʫ ʦʨʛʘʥʠʟʤʫ ʯʝʣʦʚʝʢʘ ʢʘʢ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʛʦʨʤʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʝ, ʪʘʢ ʠ ʜʣʷ ʜʠʝʪʠʯʝʩʢʦʛʦ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ ʧʨʠ ʜʠʩʩʦʤʥʠʠ, ʜʝʩʠʥʭʨʦʥʦʟʝ [17]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʅ. ʇ. ʈʦʤʘʥʯʫʢ [15ï18] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʧʪʠʤʠʟʘʮʠʷ 

ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʭʨʦʥʦʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʦʟʤʦʞʥʘ ʧʨʠ ʮʠʨʢʘʜʠʘʥʥʦʡ 

ʚʳʨʘʙʦʪʢʝ ʤʝʣʘʪʦʥʠʥʘ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʝʛʦ ʜʣʠʪʝʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʠʩʪʝʤʥʦïʣʦʢʘʣʴʥʦʝ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʩʦʯʝʪʘʥʥʦʝ (ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʠ 

ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ) ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ ʮʠʨʢʘʜʠʘʥʥʫʶ ʦʩʴ çʤʠʢʨʦʙʠʦʪʘïʢʠʰʝʯʥʠʢïʤʦʟʛè ʩ 

ʧʦʤʦʱʴʶ ʝʞʝʜʥʝʚʥʦʛʦ ʫʧʦʪʨʝʙʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ,  ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʚʣʠʷʝʪ ʥʘ ʢʦʛʥʠʪʠʚʥʦʝ ʠ ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ɺʠʩʮʝʨʘʣʴʥʳʡ ʠ ʢʦʛʥʠʪʠʚʥʳʡ ʤʦʟʛ 

ʨʝʛʫʣʠʨʫʷ ʫʨʦʚʥʠ ʤʝʣʘʪʦʥʠʥʘ ʠʟʤʝʥʷʶʪ ʬʣʦʨʫ ʢʠʰʝʯʥʠʢʘ ʠ ʫʣʫʯʰʘʶʪ ʘʥʪʠʤʠʢʨʦʙʥʳʝ 

ʜʝʡʩʪʚʠʷ. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ  ʦʙʝʩʧʝʯʠʚʘʶʪ ʮʠʨʢʘʜʠʘʥʥʦʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʥʝʡʨʦʦʩʠ çʤʦʟʛïʢʠʰʝʯʥʠʢè ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʠʪʘʥʠʝʤ çʤʦʟʛʘè ʠ 

çʤʠʢʨʦʙʠʦʪʳè. ʅʦʚʘʷ ʢʦʥʮʝʧʮʠʷ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʘʷ ʤʠʢʨʦʬʣʦʨʫ ʢʠʰʝʯʥʠʢʘ ʢʘʢ ʢʣʶʯʝʚʦʡ 

ʨʝʛʫʣʷʪʦʨ ʧʦʚʝʜʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʥʫ 

ʧʘʨʘʜʠʛʤʳ ʚ ʥʝʡʨʦʥʘʫʢʝ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʛʝʨʠʘʪʨʠʠ [18ï19].  

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʅ. ʇ. ʈʦʤʘʥʯʫʢ, ʧʦʟʚʦʣʷʝʪ ʚʦʩʩʪʘʥʦʚʠʪʴ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʮʠʨʢʘʜʠʘʥʥʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ, ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʫʨʦʚʝʥʴ ʠ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʤʝʣʘʪʦʥʠʥʘ ʚ ʦʨʛʘʥʠʟʤʝ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʛʫʣʷʮʠʶ ʧʨʦʮʝʩʩʦʚ ʩʥʘ ʠ ʙʦʜʨʩʪʚʦʚʘʥʠʷ, ʫʧʨʘʚʣʷʪʴ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ, ʧʨʦʚʦʜʠʪʴ ʧʨʦʬʠʣʘʢʪʠʢʫ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʘʢʪʠʚʠʨʦʚʘʪʴ 

ʩʦʙʩʪʚʝʥʥʳʝ ʮʠʨʢʘʜʠʘʥʥʳʝ ʨʠʪʤʳ ʠ ʠʭ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʯʝʨʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʩʭʝʤʳ ʧʦʚʳʰʝʥʠʷ ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʫʨʦʚʥʷ ʛʦʨʤʦʥʘ 

ʤʝʣʘʪʦʥʠʥʘ ʚ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ: ʮʠʨʢʘʜʠʘʥʥʳʝ ʦʯʢʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʠ ʬʠʟʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ [15ï16]. 

ʇʦʥʠʤʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʨʝʛʫʣʷʮʠʝʡ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʜʣʷ 

ʦʙʲʷʩʥʝʥʠʷ ʠ ʤʦʜʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ ʩʪʘʨʝʥʠʷ ʠ ʘʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʢʘʢ ʦʨʛʘʥʠʟʤʘ 

ʯʝʣʦʚʝʢʘ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʯʘʩʪʥʦʩʪʠ. 

ʇʨʦʜʦʣʞʘʶʱʠʤʠʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʠ 

ʧʨʠʢʣʘʜʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʷʚʣʷʶʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ, ʙʠʦʣʦʛʠʯʝʩʢʦʝ, ʙʠʦʬʠʟʠʯʝʩʢʦʝ, 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ, ʛʝʥʝʪʠʯʝʩʢʦʝ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

çʢʦʛʥʠʪʠʚʥʦʛʦè ʠ çʚʠʩʮʝʨʘʣʴʥʦʛʦè ʤʦʟʛʘ, ʝʛʦ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʪʨʠʘʜʝ çʤʦʟʛ-ʛʣʘʟʘ-ʩʦʩʫʜʳè, ʘ ʪʘʢ ʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʨʦʠʥʪʝʨʬʝʡʩʦʚ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʦʪʢʨʳʪʠʷ ʤʝʭʘʥʠʟʤʦʚ ʩʥʘ ʠ ʩʥʦʚʠʜʝʥʠʡ, ʠ ʠʭ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʩʪʘʨʝʥʠʷ ʤʦʟʛʘ ʠ ʩʦʭʨʘʥʝʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ 

ʬʫʥʢʮʠʡ, ʚ ʨʘʟʣʠʯʥʳʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ [20].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʰʝ ʟʜʦʨʦʚʴʝ ʥʘ 90% ʟʘʚʠʩʠʪ ʦʪ ʩʥʘ. ʉʦʥ ʫʣʫʯʰʘʝʪ ʠʤʤʫʥʠʪʝʪ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʦʥ ʨʝʛʫʣʠʨʫʝʪʩʷ ʪʨʝʤʷ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ: ʮʠʨʢʘʜʥʳʤʠ ʨʠʪʤʘʤʠ, 

ʛʦʤʝʦʩʪʘʟʦʤ ʩʦʥïʙʦʜʨʩʪʚʦʚʘʥʠʝ ʠ ʢʦʛʥʠʪʠʚʥʦ-ʧʦʚʝʜʝʥʯʝʩʢʠʤʠ ʚʣʠʷʥʠʷʤʠ. ɺʦ ʩʥʝ 
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ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ 70% ʩʫʪʦʯʥʦʛʦ ʤʝʣʘʪʦʥʠʥʘ. ʉʦʥ ð ɻ ʪʦ ʤʦʣʦʜʦʩʪʴ ʢʦʞʠ. ʉʦʥ ð ɻ ʪʦ 

ʨʝʘʙʠʣʠʪʘʮʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʛʦʨʤʦʥʘʣʴʥʦʛʦ (ʧʦʣʦʚʦʛʦ) ʧʦʪʝʥʮʠʘʣʘ. 

ʉʦʥ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʠ ʫʞʝ ʜʘʚʥʦ ʧʨʠʟʥʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʚʘʞʥʝʡʰʝʛʦ ʬʘʢʪʦʨʘ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʟʜʦʨʦʚʴʝ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ. ʍʦʪʷ ʥʝ ʚʩʝ 

ʬʫʥʢʮʠʠ ʩʥʘ ʧʦʣʥʦʩʪʴʶ ʠʟʫʯʝʥʳ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʥ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʵʥʝʨʛʠʶ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʟʘʞʠʚʣʝʥʠʶ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ ʠ ʚʣʠʷʝʪ ʢʘʢ ʥʘ ʬʫʥʢʮʠʶ ʤʦʟʛʘ, ʪʘʢ ʠ ʥʘ 

ʧʦʚʝʜʝʥʠʝ. 

ɺʦ ʚʨʝʤʷ ʩʥʘ ʥʘʰ ʫʤ (ʨʘʟʫʤ) ʥʝ ʪʦʣʴʢʦ ʧʨʦʜʦʣʞʘʝʪ ʨʘʙʦʪʘʪʴ, ʥʦ ʠ ʜʝʡʩʪʚʫʝʪ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦ ʤʳ ʥʝʠʟʙʝʞʥʦ ʚʪʷʛʠʚʘʝʤʩʷ ʚ ʨʘʟʣʠʯʥʳʝ ʚʠʨʪʫʘʣʴʥʳʝ ʩʮʝʥʘʨʠʠ. ʆʙʨʘʙʦʪʢʘ 

ʩʦʜʝʨʞʘʥʠʷ ʩʥʦʚʠʜʝʥʠʡ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʚʘʨʠʘʮʠʡ ʩʮʝʥʘʨʠʝʚ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ 

ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʚ ʢʦʪʦʨʳʭ ʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʤ ʩ ʬʠʟʠʯʝʩʢʠʤ ʠ ʩʦʮʠʘʣʴʥʳʤ ʤʠʨʦʤ, 

ʥʝʠʟʙʝʞʥʦ ʚʣʠʷʝʪ ʥʘ ʥʘʰʠ ʢʦʛʥʠʪʠʚʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʦʩʣʝʜʫʶʱʫʶ ʦʮʝʥʢʫ ʩʦʜʝʨʞʘʥʠʷ 

ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ, ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʢʦʛʥʠʪʠʚʥʦʡ ʥʝʡʨʦʙʠʦʣʦʛʠʠ. 

ʇʩʠʭʠʯʝʩʢʠʝ ʠ ʬʠʟʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʜʥʦʡ ʥʦʯʴʶ ʧʣʦʭʦʛʦ ʩʥʘ, ʤʦʛʫʪ 

ʧʝʨʝʚʝʰʠʚʘʪʴ ʪʝ, ʢʦʪʦʨʳʝ ʚʳʟʚʘʥʳ ʵʢʚʠʚʘʣʝʥʪʥʳʤ ʦʪʩʫʪʩʪʚʠʝʤ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʠʣʠ 

ʧʠʱʠ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʦʮʠʬʨʦʚʢʠ ʩʥʘ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʜʣʷ  

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʙʨʘʟʫ ʞʠʟʥʠ. ʆʙʲʝʢʪʠʚʥʳʡ ʧʦʚʩʝʤʝʩʪʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʮʠʢʣʦʚ ʩʦʥ-

ʙʦʜʨʩʪʚʦʚʘʥʠʝ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʤʠ ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ, ʦʪʨʘʞʘʶʱʠʤʠ 

ʧʨʦʬʠʣʴ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʧʠʪʘʥʠʝ, ʯʘʩʪʦʪʫ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʜʥʷ ʠ ʛʝʥʝʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʘʪʴ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʫʶ 

ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʟʜʦʨʦʚʴʝʤ, ʙʣʘʛʦʧʦʣʫʯʠʝʤ ʠ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʛʥʠʪʠʚʥʳʤ 

ʧʦʪʝʥʮʠʘʣʦʤ. 

ʉʦʥ XXI ʚʝʢʘ ʥʫʞʜʘʝʪʩʷ ʚ çʨʘʟʫʤʥʦʤ ʧʦʤʦʱʥʠʢʝè ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʬʠʣʴʪʨʦʤ: ʩʝʣʝʢʮʠʷ 

ʠʥʬʦʨʤʘʮʠʠ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʣʝʟʥʦʡ ʝʝ ʯʘʩʪʠ ʧʦ ʷʯʝʡʢʘʤ ʧʘʤʷʪʠ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʩʦʭʨʘʥʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʷʯʝʡʢʘʭ ʧʘʤʷʪʠ, ʘ ʪʘʢʞʝ ʩʪʠʨʘʥʠʝ ʙʝʩʧʦʣʝʟʥʦʡ ʝʝ ʩʦʩʪʘʚʣʷʶʱʝʡ. 

ʉʦʥ XXI ʚʝʢʘ ʨʝʰʘʝʪ ʨʝʚʦʣʶʮʠʦʥʥʫʶ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ ʟʘʜʘʯʫ ʬʠʣʴʪʨʘ ʜʣʷ ʤʦʟʛʘ 

H. sapiens. ʅʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʷ ʩʥʘ ð ʵʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʨʦʠʥʪʝʨʬʝʡʩʦʚ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʫʧʨʘʚʣʝʥʠʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ, ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʤʠ ʠ 

ʥʝʡʨʦʠʤʤʫʥʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʩʥʘ ʠ ʩʥʦʚʠʜʝʥʠʡ. 

ʉʦʥ ð ɻ ʪʦ ʚʠʜʝʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʩʮʝʥʘʨʠʷ ʠʟ ʷʯʝʝʢ ʧʘʤʷʪʠ. ʄʦʟʛ ʫʩʪʘʝʪ, ʢʦʛʜʘ ʥʝ 

ʨʘʙʦʪʘʝʪ. ʄʦʟʛ ʥʫʞʜʘʝʪʩʷ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʪʝʣʣʝʢʪʝ, ʜʣʷ ʫʤʥʦʛʦ ʠ/ʠʣʠ ʨʘʟʫʤʥʦʛʦ ʬʠʣʴʪʨʘ 

ʧʦʩʪʫʧʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʷʯʝʡʢʠ ʧʘʤʷʪʠ. 

ʄʦʟʛ H. sapiens ʘʥʘʣʠʟʠʨʫʝʪ ʩʦʥ ʠ ʦʙʨʘʙʘʪʳʚʘʝʪ ʩʦʜʝʨʞʘʥʠʷ ʩʥʦʚʠʜʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʩʦʩʪʦʷʪ ʠʟ ʚʘʨʠʘʮʠʡ ʩʮʝʥʘʨʠʝʚ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʚ ʢʦʪʦʨʳʭ ʤʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʤ ʩ ʬʠʟʠʯʝʩʢʠʤ ʠ ʩʦʮʠʘʣʴʥʳʤ ʤʠʨʦʤ, ʥʝʠʟʙʝʞʥʦ ʚʣʠʷʝʪ ʥʘ ʥʘʰʠ 

ʢʦʛʥʠʪʠʚʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʦʩʣʝʜʫʶʱʫʶ ʦʮʝʥʢʫ ʩʦʜʝʨʞʘʥʠʷ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ. 

ʂʦʛʥʠʪʠʚʥʘʷ ʧʘʤʷʪʴ ʥʠʢʦʛʜʘ ʥʝ ʷʚʣʷʝʪʩʷ ʪʦʯʥʦʡ ʢʦʧʠʝʡ ʦʨʠʛʠʥʘʣʘ ð ɻ ʪʦ ʥʝʧʨʝʨʳʚʥʳʡ 

ʘʢʪ ʪʚʦʨʝʥʠʷ. ʉʥʦʚʠʜʝʥʠʷ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʥʘʰʝʤʫ ʤʦʟʛʫ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʵʤʦʮʠʠ ʠ ʢʦʜʠʨʦʚʘʪʴ ʥʦʚʳʝ ʟʥʘʥʠʷ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʥʝʡʨʦʩʝʪʠ, ʚʠʨʪʫʘʣʴʥʘʷ ʠ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ 

ʫʧʨʘʚʣʷʶʪ ʩʥʦʤ ʠ ʩʥʦʚʠʜʝʥʠʷʤʠ. 

ʉʠʥʘʧʪʠʯʝʩʢʘʷ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ʤʦʟʛʘ ʙʦʣʝʝ ʘʢʪʠʚʥʘ ʚ ʮʠʢʣʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ ʩʥʘ ʠ 

ʩʥʦʚʠʜʝʥʠʡ, ʠ ʷʚʣʷʝʪʩʷ ʥʦʯʥʦʡ ʪʝʨʘʧʠʝʡ ʠ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʝʡ. 
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ʂʦʛʥʠʪʠʚʥʘʷ ʥʝʡʨʦʙʠʦʣʦʛʠʷ ʠ ʢʦʛʥʠʪʠʚʥʘʷ ʧʩʠʭʦʣʦʛʠʷ ʫʧʨʘʚʣʷʶʪ ʧʘʪʪʝʨʥʘʤʠ ʤʦʟʛʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʥʦʚʠʜʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʪʦʯʥʦ 

ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʩʫʙʲʝʢʪʠʚʥʳʭ ʧʝʨʝʞʠʚʘʥʠʡ. 

ɺʦ ʚʨʝʤʷ ʩʥʘ ʢʦʛʥʠʪʠʚʥʳʡ ʤʦʟʛ ʧʨʦʩʤʘʪʨʠʚʘʝʪ ʠ ʘʥʘʣʠʟʠʨʫʝʪ ʥʘʰ ʦʧʳʪ, ʯʪʦʙʳ 

ʧʨʦʠʥʜʝʢʩʠʨʦʚʘʪʴ ʝʛʦ ʠ ʧʝʨʝʜʘʪʴ ʥʘ ʜʦʣʛʦʩʨʦʯʥʦʝ ʭʨʘʥʝʥʠʝ. 

ʉʥʦʚʠʜʝʥʠʷ ð ɻ ʪʦ ʤʝʭʘʥʠʟʤ ʨʝʧʝʪʠʮʠʠ ʫʛʨʦʟʳ ʠ ʙʦʣʝʝ ʦʙʱʠʡ ʤʝʭʘʥʠʟʤ ʚʠʨʪʫʘʣʴʥʦʡ 

ʨʝʧʝʪʠʮʠʠ, ʢʦʪʦʨʘʷ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʥʝʢʦʪʦʨʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʙʦʪʳ ʤʦʟʛʘ ʧʨʠ ʫʩʣʦʚʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʦʚʦʡ ʢʦʨʳ ʚ ʚʠʜʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʮʠʢʣʠʯʝʩʢʠʭ ʥʝʡʨʦʥʥʳʭ ʮʝʧʝʡ ð ̫ ʯʝʝʢ 

ʧʘʤʷʪʠ, ʧʦʟʚʦʣʷʝʪ ʦʪʨʘʟʠʪʴ ʤʥʦʛʠʝ ʵʬʬʝʢʪʳ ʚ ʨʘʙʦʪʝ ʤʦʟʛʘ. ɺ ʯʘʩʪʥʦʩʪʠ ʚʦʟʥʠʢʘʝʪ ʭʦʨʦʰʝʝ 

ʧʦʥʠʤʘʥʠʝ ʩʫʪʠ ʢʦʛʥʠʪʠʚʥʦʡ, ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʦʟʤʦʞʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʩʦʩʪʦʷʥʠʡ ʧʘʤʷʪʠ ð ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʪ. ʜ. ʅʘʧʨʠʤʝʨ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʜʝʤʝʥʮʠʠ 

ʘʣʴʮʛʝʡʤʝʨʦʚʩʢʦʛʦ ʪʠʧʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʥʘʯʠʥʘʝʪʩʷ ʩ ʜʝʛʝʥʝʨʘʮʠʠ ʩʪʨʫʢʪʫʨ ʵʥʪʦʨʠʥʘʣʴʥʦʡ 

ʢʦʨʳ [11], ʜʘʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʷʷʩʴ ʥʘ ʚʩʶ ʥʦʚʫʶ ʢʦʨʫ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʦʟʛ ʚʦ ʚʨʝʤʷ 

ʙʦʜʨʩʪʚʦʚʘʥʠʷ ʨʘʙʦʪʘʝʪ ʚ ʜʚʫʭ ʨʝʞʠʤʘʭ: ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʤ, ʢʦʪʦʨʳʡ ʘʥʘʣʦʛʠʯʝʥ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʢʦʤʧʴʶʪʝʨʘ ʠ ʩʪʦʭʘʩʪʠʯʝʩʢʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʤ ʢʦʛʥʠʪʠʚʥʫʶ, 

ʪʚʦʨʯʝʩʢʫʶ ʨʘʙʦʪʫ ʤʦʟʛʘ. ʉʣʦʞʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʤʦʟʛʘ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʩʦʟʜʘʪʴ ʧʦʣʥʦʮʝʥʥʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ.  

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʤʦʟʛʘ: ʛʠʧʧʦʢʘʤʧʘ, ʵʥʪʦʨʠʥʘʣʴʥʦʡ ʢʦʨʳ 

ʚʦʟʥʠʢʘʝʪ ʧʦʥʠʤʘʥʠʝ ʬʝʥʦʤʝʥʘ ʩʥʘ, ʝʛʦ ʨʝʞʠʤʦʚ, ʩʫʪʠ ʩʥʦʚʠʜʝʥʠʡ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʦʟʛʘ ʚʦ ʚʨʝʤʷ ʩʥʘ ʠ ʪ. ʜ. ʉʦʥ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʥʘ ʪʦʨʤʦʟʥʳʝ ʚʭʦʜʳ 

ʵʥʪʦʨʠʥʘʣʴʥʦʡ ʢʦʨʳ ʪʦʨʤʦʟʷʱʠʭ ʠʤʧʫʣʴʩʦʚ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʪʘʢʠʭ ʠʤʧʫʣʴʩʦʚ ʧʨʦʠʩʭʦʜʠʪ 

ʙʣʘʛʦʜʘʨʷ ʥʘʢʦʧʣʝʥʠʶ ʧʨʦʜʫʢʪʦʚ ʤʝʪʘʙʦʣʠʟʤʘ ʚ ʢʨʦʚʠ ʚʦ ʚʨʝʤʷ ʙʦʜʨʩʪʚʦʚʘʥʠʷ. ʇʨʦʠʩʭʦʜʠʪ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʨʘʟʨʳʚ ʩʚʷʟʠ ʛʠʧʧʦʢʘʤʧʘ ʠ ʥʦʚʦʡ ʢʦʨʳ, ʯʪʦ ʠʟʦʣʠʨʫʝʪ ʥʦʚʫʶ ʢʦʨʫ ʚʦ ʚʨʝʤʷ 

ʩʥʘ ʦʪ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʉʥʦʚʠʜʝʥʠʷ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʩʘʤʦʚʦʟʙʫʞʜʝʥʠʷ 

ʮʠʢʣʠʯʝʩʢʠʭ ʥʝʡʨʦʥʥʳʭ ʮʝʧʝʡ ʚʦ ʚʨʝʤʷ ʩʥʘ. ʇʨʠ ʙʳʩʪʨʦʤ ʠʣʠ ʧʘʨʘʜʦʢʩʘʣʴʥʦʤ ʩʥʝ 

ʩʥʦʚʠʜʝʥʠʷ ʦʩʦʙʝʥʥʦ ʷʨʢʠʝ, ʟʘʧʦʤʠʥʘʶʱʠʝʩʷ, ʪ. ʢ. ʥʦʚʘʷ ʢʦʨʘ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʦʣʥʦʮʝʥʥʦ, ʥʦ ʙʝʟ ʩʚʷʟʠ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ. 

ʇʨʦʚʝʜʝʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʠʪʤʦʚ ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʤʤʳ ʚ ʧʨʦʮʝʩʩʝ 

ʬʘʟ ʤʝʜʣʝʥʥʦʛʦ ʩʥʘ. ʇʦʢʘʟʘʥʘ ʩʚʷʟʴ ʯʘʩʪʦʪʳ ʨʠʪʤʦʚ ʤʝʜʣʝʥʥʦʛʦ ʩʥʘ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ 

ʩʦʩʝʜʥʠʤʠ ʎʅʎ. 

ʉʦʥ ð ɻ ʪʦ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʷ çʢʦʛʥʠʪʠʚʥʦʛʦ ʠ ʚʠʩʮʝʨʘʣʴʥʦʛʦè ʤʦʟʛʘ. ɺʦ ʚʨʝʤʷ ʩʥʘ, 

ʯʝʨʝʟ ʥʝʡʨʦʩʝʪʠ çʩʠʥʘʧʪʠʯʝʩʢʦʛʦ ʛʦʤʝʦʩʪʘʟʘè ʧʨʦʠʩʭʦʜʠʪ ʢʦʜʠʨʦʚʘʥʠʝ ʠ ʟʘʧʦʤʠʥʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ. ʆʜʥʫ, ʠʟ ʛʣʘʚʥʳʭ ʨʦʣʝʡ ʧʨʠ ʵʪʦʤ ʠʛʨʘʶʪ ʚʘʞʥʳʝ ʚʦʩʧʦʤʠʥʘʥʠʷ 

ʟʘʢʦʜʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʷʚʣʝʥʠʷʤʠ ʩʥʦʚʠʜʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʮʚʝʪʥʦʛʦ ʟʨʝʥʠʷ. 

ʉʦʥ, ʚ ʬʘʟʳ çʤʝʜʣʝʥʥʦʛʦ ʩʥʘè (ʵʪʦ ʛʣʫʙʦʢʠʡ ʩʦʥ ʙʝʟ ʩʥʦʚʠʜʝʥʠʷ, ʢʦʛʜʘ ʚ ʤʦʟʛʫ 

ʧʨʦʠʩʭʦʜʠʪ ʢʦʥʩʦʣʠʜʘʮʠʷ ʧʘʤʷʪʠ) ʠ çʙʳʩʪʨʦʛʦ ʩʥʘè (ʚ ʵʪʦʡ ʬʘʟʝ, ʤʦʟʛ ʠʟʙʘʚʣʷʝʪʩʷ ʦʪ 

ʥʝʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʅ. ʇ. ʈʦʤʘʥʯʫʢ [19], ʧʦʟʚʦʣʷʶʪ ʧʦʜʦʡʪʠ ʢ ʦʩʦʟʥʘʥʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʩʥʦʤ 

ʠ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʤ ʢʘʯʝʩʪʚʝʥʥʦ ʧʦʚʪʦʨʷʶʱʠʤʩʷ ʩʥʦʚʠʜʝʥʠʷʤ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʚʘʥʪʦʚʦʛʦ ʨʝʩʫʨʩʘ. ʈʘʟʫʤ ð ɻ ʪʦ ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ ʤʦʟʛʘ. ʅʝʡʨʦʬʠʟʠʦʣʦʛʠʷ ʠ ʥʝʡʨʦʙʠʦʣʦʛʠʷ 

ð ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʳ ʩ ʤʝʜʠʮʠʥʦʡ, ʛʝʥʝʪʠʢʦʡ, ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʙʠʦʣʦʛʠʝʡ, ʨʘʟʣʠʯʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ, ʦʧʪʠʯʝʩʢʠʤʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʩ ʥʝʡʨʦʠʥʪʝʨʬʝʡʩʘʤʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ. ʅʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ð 
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ʵʪʦ ʚʥʫʪʨʝʥʥʝʝ ʩʚʦʡʩʪʚʦ ʠ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʤʦʟʛʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʝʛʦ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. çʅʝʡʨʦʠʥʪʝʨʬʝʡʩʥʳʡ ʢʘʤʝʥʴè ʩʘʤʦʦʮʝʥʢʠ Homo sapiens ʜʣʷ 

ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ ʠ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʠ ð ʵʪʦ, ʩʘʤʦʦʪʢʨʳʪʠʝ, ʩʘʤʦʨʘʟʚʠʪʠʝ, 

ʩʘʤʦʦʙʣʘʜʘʥʠʝ, ʩʘʤʦʨʝʘʣʠʟʘʮʠʷ.  

ʍʨʦʥʠʯʝʩʢʠʡ ʩʪʨʝʩʩ ʠ ʮʠʨʢʘʜʠʘʥʥʦʝ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʟʘʧʫʩʢʘʶʪ ʢʘʩʢʘʜ ʩʙʦʝʚ ʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʭ ʠ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ. ʎʠʨʢʘʜʥʘʷ ʩʠʩʪʝʤʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʚʦʣʶʮʠʦʥʥʳʡ 

ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʤʦʟʛ H. sapiens, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ, ʜʣʷ ʚʳʞʠʚʘʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ 

ʦʨʛʘʥʠʟʤʘ ʢ ʦʞʠʜʘʝʤʳʤ ʮʠʢʣʠʯʝʩʢʠʤ ʚʳʟʦʚʘʤ, ʨʘʟʣʠʯʥʦʡ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. 

ʎʠʨʢʘʜʠʘʥʥʳʡ ʩʪʨʝʩʩ ʦʢʘʟʳʚʘʝʪ ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʥʘ ʯʝʣʦʚʝʢʘ, ʚʦ ʚʩʝ ʝʛʦ ʚʦʟʨʘʩʪʥʳʝ 

ʧʝʨʠʦʜʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ [1]. 

ʍʨʦʥʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʠ ʧʩʠʭʦʭʨʦʥʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʘʪʝʛʠʠ ʟʘʱʠʪʳ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ 

ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʩʪʨʝʩʩʘ ʥʘ ʨʘʟʣʠʯʥʳʝ ʛʨʫʧʧʳ ʠ ʢʘʪʝʛʦʨʠʠ ʥʘʩʝʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʪ 

ʟʘʙʣʦʢʠʨʦʚʘʪʴ ʧʝʨʝʭʦʜ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚ ʢʦʛʥʠʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʩʧʦʩʦʙʥʳ ʥʘ ʤʥʦʛʦʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʢʦʛʥʠʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʠ ʢʦʛʥʠʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʠ 

ʛʠʙʨʠʜʥʦʡ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʜʨ., ʩ ʮʝʣʴʶ ʥʘʯʘʣʘ 

ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʤʦʟʛʘ H. sapiens [1]. 

ɼʝʧʨʝʩʩʠʷ ð ɻ ʪʦ ʨʘʟʨʫʰʠʪʝʣʴʥʳʡ ʩʠʥʜʨʦʤ, ʩ ʘʣʣʦʩʪʘʪʠʯʝʩʢʦʡ ʧʝʨʝʛʨʫʟʢʦʡ ʠ 

ʪʨʘʥʟʠʪʦʨʥʦʡ ʜʠʩʨʝʛʫʣʷʮʠʝʡ ʬʫʥʢʮʠʡ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ, ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʠ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ, ʘ ʪʘʢʞʝ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ ʚ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-

ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʦʩʠ. ɼʝʧʨʝʩʩʠʷ ʚʳʟʳʚʘʝʪ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʝʢʨʝʮʠʠ ʠ ʤʦʪʦʨʠʢʝ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʩʙʦʡ ʚ ʨʘʙʦʪʝ ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʭ ʢʠʰʝʯʥʦ-ʤʦʟʛʦʚʳʭ ʩʚʷʟʝʡ 

ʤʦʜʠʬʠʮʠʨʫʶʪ ʤʠʢʨʦʙʠʦʪʫ ʢʠʰʝʯʥʠʢʘ. ʍʨʦʥʠʯʝʩʢʘʷ ʜʝʧʨʝʩʩʠʷ ʜʝʩʪʘʙʠʣʠʟʠʨʫʝʪ ʨʘʙʦʪʫ 

çʢʦʛʥʠʪʠʚʥʦʛʦ ʠ ʚʠʩʮʝʨʘʣʴʥʦʛʦ ʤʦʟʛʘè [19].  

ʉʦʭʨʘʥʝʥʠʝ ʢʦʛʥʠʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʤʦʟʛʘ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʝʛʦ ʥʝʧʨʝʨʳʚʥʦʡ 

ʪʨʝʥʠʨʦʚʢʝ ʪʚʦʨʯʝʩʢʦ-ʤʳʩʣʠʪʝʣʴʥʦʡ ʨʘʙʦʪʦʡ. ɸʢʪʠʚʥʦʝ ʠ ʢʦʛʥʠʪʠʚʥʦʝ ʜʦʣʛʦʣʝʪʠʝ ʯʝʣʦʚʝʢʘ 

ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʧʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʬʠʟʠʢʠ ʛʝʥʦʤʘ, ʥʫʪʨʠʛʝʥʦʤʠʢʠ, 

ʥʫʪʨʠʛʝʥʝʪʠʢʠ, ʨʝʚʠʪʘʣʠʟʘʮʠʠ, ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʡʨʦʦʩʠ çʤʦʟʛï

ʢʠʰʝʯʥʠʢè ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʠʪʘʥʠʝʤ çʤʦʟʛʘè ʠ çʤʠʢʨʦʙʠʦʪʳè ʩ ʧʦʤʦʱʴʶ ʝʞʝʜʥʝʚʥʦʛʦ 

ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʜʠʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʥʫʪʨʠʛʝʥʝʪʠʢʘ ʠ ʥʫʪʨʠʛʝʥʦʤʠʢʘ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʣʠ ʛʝʥʝʪʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʚ 

ʥʫʪʨʠʮʠʪʦʣʦʛʠʠ. ʈʘʟʨʘʙʦʪʘʥʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʠ/ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ 

ʘʢʪʠʚʠʨʫʶʪ ʧʨʦʮʝʩʩʳ ʥʝʡʨʦʛʝʥʝʟʘ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʠ ʝʛʦ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ [21]. 

ɺʩʝʛʦ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʧʨʠʤʝʨʥʦ 1011 (ʩʪʦ ʤʠʣʣʠʘʨʜʦʚ) ʥʝʡʨʦʥʦʚ. ɺ ʢʦʨʝ ʙʦʣʴʰʠʭ 

ʧʦʣʫʰʘʨʠʡ 0,14Ĭ1011 ʥʝʡʨʦʥʦʚ. ʎʅʎ ʩʦʩʪʦʠʪ ʠʟ 2ï3 ʥʝʡʨʦʥʦʚ. ʇʦʵʪʦʤʫ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ 

ʤʦʞʝʪ ʙʳʪʴ ʜʦ 5Ĭ109 ʎʅʎ. ʆʙʨʘʟʦʚʘʥʥʳʡ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʦʧʝʨʠʨʦʚʘʪʴ (ʧʦʤʥʠʪʴ) ʧʨʠʤʝʨʥʦ 

105 ʧʦʥʷʪʠʡ (ʩʣʦʚ). ɼʣʷ ʢʘʞʜʦʛʦ ʧʦʥʷʪʠʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝʦʙʭʦʜʠʤʦ ʜʦ 10 ʎʅʎ: ʩʘʤʦ 

ʧʦʥʷʪʠʝ, ʝʛʦ ʟʘʧʠʩʴ, ʧʨʠʥʮʠʧʳ ʩʚʷʟʠ ʩ ʜʨʫʛʠʤʠ ʧʦʥʷʪʠʷʤʠ ʠ ʪ. ʜ. ʇʦʵʪʦʤʫ, ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʧʦʥʷʪʠʷʤʠ ʥʫʞʥʦ ʧʨʠʤʝʨʥʦ 106 ʎʅʎ. ɽʩʣʠ ʯʝʣʦʚʝʢ ʟʥʘʝʪ ʜʚʘ ʷʟʳʢʘ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʝʱʝ 106ï

107 ʎʅʎ. ʅʫʞʥʦ ʥʝ ʪʦʣʴʢʦ ʧʦʤʥʠʪʴ ʩʣʦʚʘ ʜʨʫʛʦʛʦ ʷʟʳʢʘ, ʥʦ ʠ ʦʪʦʞʜʝʩʪʚʠʪʴ ʩʣʦʚʘ ʚ ʜʚʫʭ 

ʷʟʳʢʘʭ [21]. 

ʆʩʪʘʚʰʠʝʩʷ ʎʅʎ, ʬʘʢʪʠʯʝʩʢʠ ʪʝ ʞʝ 5Ĭ109 ʩʣʫʞʘʪ ʜʣʷ ʟʘʧʦʤʠʥʘʥʠʷ ʜʨʫʛʠʭ ʬʘʢʪʦʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ: ʧʘʨʪʥʝʨʦʚ, ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʪʘʥʜʘʨʪʥʳʭ ʥʘʙʦʨʦʚ 

ʧʦʚʝʜʝʥʠʷ, ʨʘʙʦʯʠʭ ʥʘʚʳʢʦʚ ʠ ʪ. ʜ. ʄʦʟʛ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʛʨʘʥʠʯʝʥʥʳʝ ʨʝʩʫʨʩʳ 

ʧʘʤʷʪʠ. ʕʪʠ ʨʝʩʫʨʩʳ ʧʘʤʷʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʣʝʢʦ ʥʝ ʧʦʣʥʦʩʪʴʶ. ʉʠʥʘʧʪʠʯʝʩʢʘʷ 
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ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʩʦʚʨʝʤʝʥʥʘʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʟʘʱʠʪʘ, ʛʘʨʘʥʪʠʨʫʶʪ ʜʦʣʛʦʚʨʝʤʝʥʥʦʝ 

ʟʘʧʦʤʠʥʘʥʠʝ ʠ  ʚʢʣʶʯʝʥʠʝ ʚ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʫʶ ʩʝʪʴ ʫʯʘʩʪʢʦʚ ʩ ʩʦʚʝʨʰʝʥʥʦ ʥʝ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʤʠ, ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʳʤʠ ʢʦʥʪʘʢʪʘʤʠ ʤʝʞʜʫ ʢʣʝʪʢʘʤʠ. ʏʝʤ ʙʦʣʴʰʝ ʥʦʚʳʭ 

ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʢʦʥʪʘʢʪʦʚ ʫʯʘʩʪʚʫʝʪ ʚ ʩʝʪʠ ʧʝʨʚʠʯʥʦʡ (ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ) ʧʘʤʷʪʠ, ʪʝʤ ʙʦʣʴʰʝ 

ʫ ʵʪʦʡ ʩʝʪʠ ʰʘʥʩʦʚ ʩʦʭʨʘʥʠʪʴʩʷ ʥʘʜʦʣʛʦ. 

ʇʨʦʜʦʣʞʘʶʱʠʝʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ: çʂʪʦ ʧʦʟʥʘʝʪ ʪʘʡʥʫ ʩʥʘ, ʧʦʟʥʘʝʪ ʪʘʡʥʫ 

ʤʦʟʛʘè ð ʪʘʢ ʩʯʠʪʘʣ ʚʝʣʠʢʠʡ ʬʨʘʥʮʫʟʩʢʠʡ ʥʝʡʨʦʬʠʟʠʦʣʦʛ, ʦʜʠʥ ʠʟ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʚ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʯʝʥʠʷ ʦ ʩʥʝ (ʩʦʤʥʦʣʦʛʠʠ) ʄʠʰʝʣʴ ɾʫʚʝ. 

 ɺ 1935 ʛ., ʀ. ʇ. ʇʘʚʣʦʚ ʚʳʩʢʘʟʘʣ ʩʣʝʜʫʶʱʫʶ ʤʳʩʣʴ: çʗʩʥʦʝ ʜʝʣʦ, ʯʪʦ ʥʘʰʘ ʜʥʝʚʥʘʷ 

ʨʘʙʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʫʤʤʫ ʨʘʟʜʨʘʞʝʥʠʡ, ʢʦʪʦʨʘʷ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʠʟʚʝʩʪʥʫʶ ʩʫʤʤʫ 

ʠʩʪʦʱʝʥʠʷ, ʠ ʪʦʛʜʘ ʵʪʘ ʩʫʤʤʘ ʠʩʪʦʱʝʥʠʷ, ʜʦʰʝʜʰʘʷ ʜʦ ʢʦʥʮʘ, ʠ ʚʳʟʳʚʘʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, 

ʚʥʫʪʨʝʥʥʠʤ ʛʫʤʦʨʘʣʴʥʳʤ ʧʫʪʝʤ, ʪʦʨʤʦʟʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʩʦʧʨʦʚʦʞʜʘʝʤʦʝ ʩʥʦʤè. ʕʪʫ 

ʬʦʨʤʫʣʠʨʦʚʢʫ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʧʨʦʨʦʯʝʩʢʦʡ ð ʦʥʘ ʟʚʫʯʠʪ ʚʧʦʣʥʝ ʘʢʪʫʘʣʴʥʦ ʠ ʚ ʥʘʰʠ ʜʥʠ. 

ʅʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʛʣʫʙʦʢʠʡ ʩʦʥ ʩʚʷʟʘʥ ʢʘʢ ʩ ʢʨʦʚʦʪʦʢʦʤ, ʪʘʢ ʠ ʩ 

ʦʪʪʦʢʦʤ ʣʠʢʚʦʨʘ ʠʟ ʤʦʟʛʘ. ʕʪʦ, ʫʜʠʚʠʪʝʣʴʥʦʝ ʦʪʢʨʳʪʠʝ. 

ʉʦʥ ʥʝʦʙʭʦʜʠʤ ʢʘʢ ʜʣʷ ʧʦʟʥʘʥʠʷ, ʪʘʢ ʠ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʟʜʦʨʦʚʦʡ ʬʫʥʢʮʠʠ ʤʦʟʛʘ. 

ʄʝʜʣʝʥʥʳʝ ʚʦʣʥʳ ʥʝʡʨʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʢʦʥʩʦʣʠʜʘʮʠʠ ʧʘʤʷʪʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʩʧʠʥʥʦʤʦʟʛʦʚʘʷ ʞʠʜʢʦʩʪʴ (ʣʠʢʚʦʨ) ʦʯʠʱʘʝʪ ʤʦʟʛ ʦʪ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ [22]. ʉʚʷʟʘʥʳ 

ʣʠ ʵʪʠ ʜʚʘ ʧʨʦʮʝʩʩʘ, ʥʝʠʟʚʝʩʪʥʦ. ʈʘʟʛʘʜʢʘ, ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʥʝʡʨʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʚ ʯʝʣʦʚʝʯʝʩʢʦʤ ʤʦʟʛʝ. ʀʩʩʣʝʜʦʚʘʥ [22], 

ʢʦʛʝʨʝʥʪʥʳʡ ʧʘʪʪʝʨʥ ʦʩʮʠʣʣʠʨʫʶʱʝʡ ʵʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ, ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʠ 

ʣʠʢʚʦʨʥʦʡ ʜʠʥʘʤʠʢʠ, ʚʦʟʥʠʢʘʶʱʠʡ ʚʦ ʚʨʝʤʷ ʩʥʘ ʙʝʟ ʙʳʩʪʨʦʛʦ ʜʚʠʞʝʥʠʷ ʛʣʘʟ. ʅʝʡʨʦʥʥʳʝ 

ʤʝʜʣʝʥʥʳʝ ʚʦʣʥʳ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʢʦʣʝʙʘʥʠʷʤʠ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʩʚʷʟʘʥʳ ʩ ʧʦʪʦʢʦʤ ʣʠʢʚʦʨʘ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʩʧʷʱʠʡ ʤʦʟʛ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʦʣʥʳ ʧʦʪʦʢʘ CSF ʚ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ, ʠ ʵʪʘ ʜʠʥʘʤʠʢʘ CSF 

ʚʟʘʠʤʦʩʚʷʟʘʥʘ ʩ ʥʝʡʨʦʥʥʳʤʠ ʠ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʨʠʪʤʘʤʠ. ɺʦ ʚʨʝʤʷ ʩʥʘ ʙʝʟ ʙʳʩʪʨʦʛʦ 

ʜʚʠʞʝʥʠʷ ʛʣʘʟ ʥʠʟʢʦʯʘʩʪʦʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʚ ʥʝʡʨʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʜʜʝʨʞʠʚʘʶʪ 

ʢʦʥʩʦʣʠʜʘʮʠʶ ʧʘʤʷʪʠ ʠ ʥʝʡʨʦʥʥʳʝ ʚʳʯʠʩʣʝʥʠʷ [22]. 

 

ɺʳʚʦʜʳ 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʤʦʱʥʠʢʠ H. sapiens: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʤʦʟʛʦʚʳʝ ʥʝʡʨʦʯʠʧʳ, 

ʵʢʦʛʘʜʞʝʪʳ ð ʧʦʟʚʦʣʷʶʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʛʣʘʚʥʫʶ (ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ, ʧʝʨʩʧʝʢʪʠʚʥʫʶ) 

ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ, ʯʝʨʝʟ ʫʧʨʘʚʣʝʥʠʷ ʩʥʦʤ. 

ʉʥʦʚʠʜʝʥʠʷ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʢʦʰʤʘʨʳ ʠ ʜʨ.) ð ɻ ʪʦ ʤʫʣʴʪʠʤʝʜʠʡʥʦʝ ʚʠʜʝʦ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʞʠʟʥʝʥʥʦʡ ʩʠʪʫʘʮʠʠ, ʘ ʛʣʘʚʥʦʝ ï ʣʝʢʘʨʩʪʚʦ ʜʣʷ ʤʦʟʛʘ H. sapiens.  

ʋʪʨʝʥʥʠʡ ʩʦʥ, ʵʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʩ çʙʠʙʣʠʦʪʝʢʦʡ 

ʧʘʤʷʪʠè (ʚʠʥʯʝʩʪʝʨʦʤ ʤʦʟʛʘ): çʦʯʠʱʝʥʠʝ ʷʯʝʝʢ ʧʘʤʷʪʠ, ʦʪ ʥʝ ʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠè, 

çʧʝʨʝʟʘʧʠʩʴ ʠʥʬʦʨʤʘʮʠʠè, ʥʘʢʦʧʣʝʥʠʝ ʥʦʚʦʡ çʧʦʣʝʟʥʦʡè ʠʥʬʦʨʤʘʮʠʠ. 
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ɸʥʥʦʪʘʮʠʷ. ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʟʘʣʝʞʝʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʶʨʩʢʦʤ ʠ 

ʜʦʶʨʩʢʦʤ ʢʦʤʧʣʝʢʩʘʭ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʫʯʘʩʪʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʧʨʝʜʝʣʘʭ ʌʨʦʣʦʚʩʢʦʡ 

ʤʝʛʘʚʧʘʜʠʥʳ, ʚ ʟʦʥʝ ʣʦʢʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ïï ʩʫʪʫʨʥʦʡ ʟʦʥʝ. 

ʀʟʫʯʝʥ ʤʘʪʝʨʠʘʣ ʢʝʨʥʘ ʠ ʩʳʨʳʭ ʥʝʬʪʝʡ ʶʨʩʢʦʛʦ ʠ ʜʦʶʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʦʚ ʨʘʟʚʝʜʦʯʥʳʭ 

ʩʢʚʘʞʠʥ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ɺ ʙʠʪʫʤʦʠʜʝ ʧʦʨʦʜ ʠ ʥʝʬʪʷʭ ʤʝʪʦʜʦʤ 

ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʫʩʪʘʥʦʚʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʤʘʩʩʦʚʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʚʢʣʶʯʘʷ ʥ-ʘʣʢʘʥʳ, ʥ-ʘʣʢʠʣʙʝʥʟʦʣʳ, ʥʘʬʪʘʣʠʥʳ ʠ ʬʝʥʘʥʪʨʝʥʳ. 

ʃʠʪʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʨʦʜ ʚʳʧʦʣʥʝʥʘ ʥʘ ʦʩʥʦʚʝ ʦʧʪʠʯʝʩʢʦʡ 

ʤʠʢʨʦʩʢʦʧʠʠ. ɼʣʷ ʟʘʣʝʞʝʡ ʜʦʶʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ çʠʩʪʦʯʥʠʢ ʫʛʣʝʚʦʜʦʨʦʜʦʚè ʜʦʩʪʦʚʝʨʥʦ ʥʝ 

ʫʩʪʘʥʦʚʣʝʥ, ʤʘʪʝʨʠʥʩʢʠʝ ʧʦʨʦʜʳ ʚ ʨʘʤʢʘʭ ʨʘʙʦʪʳ ʥʝ ʚʳʷʚʣʝʥʳ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʶʨʩʢʦʛʦ 

ʨʘʟʨʝʟʘ ʬʠʢʩʠʨʫʝʪʩʷ ʩʣʦʡ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʦʛʦ ʧʝʩʯʘʥʠʢʘ ʛʦʨʝʣʦʡ ʩʚʠʪʳ, 

ʚ ʢʦʪʦʨʦʤ ʣʦʢʘʣʠʟʦʚʘʥʦ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʚʥʦʩʷʱʝʝ ʦʩʥʦʚʥʦʡ 

ʚʢʣʘʜ ʚ ʟʘʣʝʞʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʠʟʦʚ ʶʨʳ ʠ ʜʦʶʨʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ. ɺ ʢʘʯʝʩʪʚʝ ʚʦʟʤʦʞʥʦʛʦ 

çʠʩʪʦʯʥʠʢʘ ʧʘʣʝʦʟʦʡʩʢʠʭ ʥʝʬʪʝʡè ʧʨʝʜʣʦʞʝʥ ʩʙʦʨ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʟ ʨʘʩʩʝʷʥʥʦʛʦ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʘʣʝʦʟʦʡʩʢʠʭ ʧʦʨʦʜ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʛʣʫʙʠʥʝ (ʥʝ ʦʭʚʘʯʝʥʥʦʡ 

ʢʝʨʥʦʚʳʤ ʙʫʨʝʥʠʝʤ) ʚ ʫʯʘʩʪʢʘʭ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʙʣʦʢʦʚʦʛʦ ʜʨʦʙʣʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘ. 
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Abstract. The origin of hydrocarbon deposits in Jurassic and pre-Jurassic complexes of 

the Khanty-Mansiysk area, located within the Frolov depression, in the local compression zone of 

the West Siberian plate ð the suture zone, is established. The core and crude oil of Jurassic and pre-

Jurassic complexes from prospecting wells of the Khanty-Mansiyskoe field is studied. The content 

and molecular mass distribution of hydrocarbons, including n-alkanes, n-alkylbenzenes, 

naphthaleneôs and phenanthrenes, is determined in bitumen of rocks and oils by chromatography-

mass spectrometry. Lithological and petrographic characteristics of rocks is determined by optical 

microscopy. For oil deposits of the pre-Jurassic complex ñsource of hydrocarbonsò is not reliably 

established, the parent rocks were not clearly identified in this research. In the lower horizons of 

the Jurassic section, there is a layer of highly permeable gritstone of the Gorely formation, in which 

organic matter is localized, presumably making the main contribution to the hydrocarbon deposits 

of the lower Jurassic and pre-Jurassic complexes. As a possible ñsource of Paleozoic oilò, it is 

proposed to collect hydrocarbons from scattered organic matter of Paleozoic rocks at a significant 

depth (not covered by core drilling) in the areas of tectonic block crushing of foundation. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʶʨʩʢʠʡ ʠ ʜʦʶʨʩʢʠʡ ʢʦʤʧʣʝʢʩʳ, ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, 

ʣʠʪʦʣʦʛʠʷ, ʦʧʪʠʯʝʩʢʘʷ ʤʠʢʨʦʩʢʦʧʠʷ, ʤʦʜʝʣʴ ʤʠʛʨʘʮʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʫʯʘʩʪʢʠ ʩʞʘʪʠʷ 

ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. 

 

Keywords: Jurassic and pre-Jurassic complexes, aromatic hydrocarbons, lithology, optical 
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ɺʚʝʜʝʥʠʝ 

ʅʝʬʪʝʥʦʩʥʦʩʪʴ ʩʪʨʫʢʪʫʨ ʬʫʥʜʘʤʝʥʪʘ ʠ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ (ɿʉʇ) ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʚʩʝʭ ʢʨʫʧʥʳʭ ʩʚʦʜʦʚʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ [1ï3]. 

ʇʨʠ ʵʪʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʧʘʩʦʚ ʚ ʧʨʝʜʝʣʘʭ ɿʉʇ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʢʨʘʡʥʝ 

ʥʝʨʘʚʥʦʤʝʨʥʦ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʥʘ ʩʝʛʦʜʥʷ ʥʘʜʝʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʥʝʬʪʝʥʦʩʥʦʩʪʴ 

ʬʫʥʜʘʤʝʥʪʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʣʘʪʬʦʨʤʳ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ.  

ʇʨʠʯʠʥʘ ʩʣʘʙʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʨʦʛʥʦʟʘ ʥʝʬʪʝʥʦʩʥʦʩʪʠ ʩʪʨʫʢʪʫʨ ʬʫʥʜʘʤʝʥʪʘ ʠ ʢʦʨʳ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ɿʉʇ ʢʨʦʝʪʩʷ ʚ ʘʢʮʝʥʪʝ ʥʝʬʪʝʛʘʟʦʨʘʟʚʝʜʢʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʧʦʠʩʢʝ 

ʣʦʢʘʣʴʥʳʭ ʟʦʥ ʨʘʟʫʧʣʦʪʥʝʥʠʡ ʤʝʪʦʜʘʤʠ ʛʨʘʚʠ- ʠ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ [1, 4ï7]. ʆʯʝʥʴ ʤʘʣʦ 

ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ ʚʝʱʝʩʪʚʝʥʥʳʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʤ ʦʨʛʘʥʠʯʝʩʢʦʡ ʛʝʦʭʠʤʠʠ, 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʪʠʧʘ ʅɽʌʊʔ-ʅɽʌʊʔ, ʅɽʌʊʔ-ʆʈɻɸʅʀʏɽʉʂʆɽ 

ɺɽʑɽʉʊɺʆ ʇʆʈʆɼʓ [8]. ʅʝʦʙʦʩʥʦʚʘʥʥʦ ʩʣʘʙʦ ʚ ʣʦʢʘʣʴʥʳʭ ʧʦʠʩʢʘʭ ʫʯʠʪʳʚʘʶʪʩʷ 

ʛʣʦʙʘʣʴʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ɿʉʇ.  

ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʘʷ ʧʣʘʪʬʦʨʤʘ ʷʚʣʷʝʪʩʷ ʛʝʪʝʨʦʛʝʥʥʳʤ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ, ʩ 

ʧʨʠʟʥʘʢʘʤʠ ʢʘʢ ʩʪʦʣʢʥʦʚʝʥʠʷ, ʪʘʢ ʠ ʨʘʟʜʚʠʞʝʥʠʷ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ. ɺ ʧʝʨʤʩʢʠʡ ʧʝʨʠʦʜ 

ʟʘʢʨʳʪʠʷ ʇʘʣʝʦʘʟʠʘʪʩʢʦʛʦ ʦʢʝʘʥʘ ʚ ʵʪʦʤ ʤʝʩʪʝ ʧʨʦʠʩʭʦʜʠʣʦ ʩʤʳʢʘʥʠʝ ʪʨʝʭ 

ʧʘʣʝʦʢʦʥʪʠʥʝʥʪʦʚ. ʉ ʩʝʚʝʨʘ ʥʘ ʶʛ ʧʨʦʪʷʥʫʣʘʩʴ ʨʘʟʚʝʪʚʣʝʥʥʘʷ ʧʝʨʤʴ-ʪʨʠʘʩʦʚʘʷ ʛʨʘʙʝʥ-

ʨʠʬʪʦʚʘʷ ʩʠʩʪʝʤʘ ʩ ʫʩʠʣʝʥʥʳʤ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ ʥʝʜʨ [9]. ɺ ʤʝʟʦʟʦʝ ʠ ʢʘʡʥʦʟʦʝ 

ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʘʷ ʧʣʠʪʘ ʠʩʧʳʪʳʚʘʣʘ ʩʪʘʙʠʣʴʥʦʝ ʨʘʩʪʷʞʝʥʠʝ ʠ ʧʨʦʛʠʙʘʥʠʝ. ʅʘ ʩʪʳʢʘʭ 

ʬʨʘʛʤʝʥʪʦʚ ʧʘʣʝʦʢʦʥʪʠʥʝʥʪʦʚ, ʚ ʫʯʘʩʪʢʘʭ ʟʘʢʨʳʪʦʛʦ ʨʠʬʪʦʛʝʥʥʦʛʦ ʨʝʞʠʤʘ, ʨʝʘʣʠʟʦʚʘʥʳ 

ʢʣʘʩʩʠʯʝʩʢʠʝ ʜʝʧʨʝʩʩʠʦʥʥʳʝ ʙʘʩʩʝʡʥʦʚʳʝ ʨʝʞʠʤʳ ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʤʦʱʥʦʛʦ ʦʩʘʜʦʯʥʦʛʦ 

ʯʝʭʣʘ ʠ ʩʧʘʡʥʦʩʪʠ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʝʜʠʥʦʝ ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ð ʧʣʘʪʬʦʨʤʫ [10ï

13]. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʪʨʘʪʝʛʠʷ ʧʦʠʩʢʦʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʨʝʜʝʣʘʭ ʬʫʥʜʘʤʝʥʪʘ ɿʉʇ ʥʝ ʤʦʞʝʪ 

ʦʩʥʦʚʳʚʘʪʴʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʜʝʧʨʝʩʩʠʦʥʥʦʡ ʦʩʘʜʦʯʥʦ-ʤʠʛʨʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 
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ʥʝʬʪʝʛʘʟʦʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʧʨʝʜʝʣʘʭ ʨʠʬʪʦʚʳʭ ʫʯʘʩʪʢʦʚ, ʛʣʫʙʠʥʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʤʦʞʝʪ ʢʘʢ 

ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʨʝʞʠʤ ʛʝʥʝʨʘʮʠʠ ʥʝʬʪʠ ʠʟ ʤʘʪʝʨʠʥʩʢʠʭ ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʪʘʢ ʠ 

ʦʙʝʩʧʝʯʠʪʴ ʧʨʠʪʦʢ ʛʣʫʙʠʥʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʛʝʥʝʟʠʩʘ [4ï5]. ɺ ʫʯʘʩʪʢʘʭ 

ʢʦʣʣʠʟʠʠ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ ʚʦʟʤʦʞʥʦ ʟʘʪʷʛʠʚʘʥʠʝ ʦʩʘʜʦʯʥʳʭ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ ʚ ʦʙʣʘʩʪʴ 

ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʘʢʪʠʚʠʟʘʮʠʷ ʥʝʬʪʝʛʘʟʦʦʙʨʘʟʦʚʘʥʠʷ ʟʘ ʩʯʝʪ ʦʙʤʝʥʘ ʬʣʶʠʜʘʤʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʛʣʫʙʠʥʥʳʭ ʩʬʝʨ [6, 14].  

ʉʪʨʘʪʝʛʠʷ ʧʦʠʩʢʦʚ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ ʬʫʥʜʘʤʝʥʪʝ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ ʜʦʣʞʥʘ 

ʫʯʠʪʳʚʘʪʴ ʛʣʦʙʘʣʴʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʨʘʟʣʠʯʥʳʭ ʝʝ ʫʯʘʩʪʢʘʭ, ʧʦʜʢʨʝʧʣʝʥʥʳʝ 

ʜʘʥʥʳʤʠ ʦʙ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʵʪʠʭ ʫʯʘʩʪʢʦʚ ʥʝʬʪʝʛʘʟʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʚʝʱʝʩʪʚʝʥʥʳʤʠ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʤʠ ʛʝʥʝʨʘʮʠʠ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʟ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʨʦʜ. ɼʣʷ 

ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʫʛʣʫʙʣʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʦʩʪʘʚʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ 

ʧʦʨʦʜʘʭ ʬʫʥʜʘʤʝʥʪʘ ʚ ʪʝʩʥʦʡ ʩʚʷʟʠ ʩ ʘʥʘʣʠʟʦʤ ʠʟʚʝʩʪʥʦʡ ʥʘ ʩʝʛʦʜʥʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʪʨʦʝʥʠʠ ɿʉʇ. ʊʘʢʦʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʪ ʧʨʦʚʝʩʪʠ ʩʪʨʫʢʪʫʨʥʦ-

ʬʦʨʤʘʮʠʦʥʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ ʚʩʝʡ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʥʝʬʪʝʥʦʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ, ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʭ ʢʘʢ ʦʙʣʘʩʪʠ: 

ïʢʦʥʚʝʨʛʝʥʪʥʳʭ ʜʚʠʞʝʥʠʡ ʪʝʨʨʝʡʥʦʚ ʜʦʶʨʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʧʨʠ ʟʘʢʨʳʪʠʠ 

ʇʘʣʝʦʘʟʠʘʪʩʢʦʛʦ ʦʢʝʘʥʘ ʩ ʩʫʙʜʫʢʮʠʦʥʥʦ-ʦʙʜʫʢʮʠʦʥʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʦʙʨʘʟʦʚʘʥʠʷ ʋɺ; 

ïʣʦʢʘʣʴʥʳʭ ʨʘʩʪʷʞʝʥʠʡ ʥʘʜ ʩʫʪʫʨʥʳʤʠ ʟʦʥʘʤʠ, ʛʜʝ ʤʦʞʝʪ ʨʝʘʣʠʟʦʚʘʪʴʩʷ ʨʠʬʪʦʛʝʥʥʘʷ 

ʤʦʜʝʣʴ ʥʝʬʪʝʛʘʟʦʦʙʨʘʟʦʚʘʥʠʷ; 

ïʫʩʪʦʡʯʠʚʳʭ ʧʦʛʨʫʞʝʥʥʳʭ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʤʘʩʩʠʚʦʚ, ʛʜʝ ʨʝʘʣʠʟʫʶʪʩʷ ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʙʘʩʩʝʡʥʦʚʳʝ ʜʝʧʨʝʩʩʠʦʥʥʳʝ ʩʭʝʤʳ ʥʝʬʪʝʛʘʟʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʈʘʥʝʝ ʘʚʪʦʨʘʤʠ [15ï17] ʙʳʣʦ ʠʟʫʯʝʥʦ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʥʝʬʪʝʡ ʚ ʧʨʝʜʝʣʘʭ ʧʦʛʨʫʞʝʥʥʳʭ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʤʘʩʩʠʚʦʚ (ʈʦʛʦʞʥʠʢʦʚʩʢʘʷ ʛʨʫʧʧʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʂʨʘʩʥʦʣʝʥʠʥʩʢʠʡ ʩʚʦʜ) 

ʠ ʚ ʟʦʥʘʭ ʣʦʢʘʣʴʥʦʛʦ ʨʘʟʫʧʣʦʪʥʝʥʠʷ ɿʉʇ (ʏʠʩʪʠʥʥʘʷ ʛʨʫʧʧʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʂʦʣʪʦʛʦʨʩʢʦ-

ʋʨʝʥʛʦʡʩʢʦʛʦ ʧʘʣʝʦʨʠʬʪʘ). ʀʟʫʯʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʢʝʨʥʘ ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ ʚ 

ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʜʝʧʨʝʩʩʠʦʥʥʦʛʦ ʨʝʞʠʤʘ 

ʥʝʬʪʝʛʘʟʦʦʙʨʘʟʦʚʘʥʠʷ. ʅʘ ʈʦʛʦʞʥʠʢʦʚʩʢʦʤ ʫʯʘʩʪʢʝ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʟʦʥʳ ʤʝʞʧʣʘʩʪʦʚʦʡ ʠ 

ʚʥʫʪʨʠʧʣʘʩʪʦʚʦʡ ʤʠʛʨʘʮʠʠ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩ ʥʘʩʳʱʝʥʠʝʤ ʪʨʠʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʠʟ 

ʚʳʰʝʣʝʞʘʱʝʡ ʪʶʤʝʥʩʢʦʡ ʩʚʠʪʳ. ʅʘ ʏʠʩʪʠʥʥʦʡ ʛʨʫʧʧʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʧʦʨʦʜ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʣʝʞʝʡ ʚ ʪʨʠʘʩʦʚʳʭ ʚʫʣʢʘʥʠʪʘʭ ʠ, ʢʘʢ 

ʨʝʟʫʣʴʪʘʪ, ʟʘʣʝʞʠ ʚ ʩʪʨʫʢʪʫʨʘʭ ʬʫʥʜʘʤʝʥʪʘ ʠ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʦʪʩʫʪʩʪʚʫʶʪ, ʧʨʠʪʦʢ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʟ çʶʨʩʢʦʛʦ ʠʩʪʦʯʥʠʢʘè ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥ. 

ɺ ʧʨʝʜʣʘʛʘʝʤʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʝʪʩʷ ʛʝʥʝʟʠʩ ʥʝʬʪʠ ʚ ʧʨʝʜʝʣʘʭ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʡ 

ʚʧʘʜʠʥʳ ð ʩʫʙʰʠʨʦʪʥʦʡ ʟʦʥʳ ʩʞʘʪʠʷ (ʩʫʪʫʨʳ) ʩ ʩʦʧʨʦʚʦʞʜʘʶʱʠʤʠ ʝʝ ʢʦʣʣʠʟʠʦʥʥʳʤʠ 

ʜʝʬʦʨʤʘʮʠʷʤʠ [14, 18]. ʅʘ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʫʩʪʘʥʦʚʣʝʥʘ ʥʝʬʪʝʥʦʩʥʦʩʪʴ 

ʜʦʶʨʩʢʦʛʦ, ʩʨʝʜʥʝ- ʠ ʚʝʨʭʥʝʶʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʦʚ.  

ɺ ʧʦʨʦʜʘʭ ʶʨʩʢʦʛʦ ʠ ʜʦʶʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʦʚ ʚ ʨʘʟʚʝʜʦʯʥʳʭ ʩʢʚʘʞʠʥʘʭ ʍʘʥʪʳ-

ʄʘʥʩʠʡʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠʟʫʯʝʥ ʩʦʩʪʘʚ ʛʦʤʦʣʦʛʠʯʝʩʢʠʭ ʨʷʜʦʚ ʥʘʩʳʱʝʥʥʳʭ ʠ 

ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʋɺ): ʥ-ʘʣʢʘʥʦʚ ʉ9ïʉ40, ʥ-ʘʣʢʠʣʙʝʥʟʦʣʦʚ (ʥ-ɸɹ) ʉ8ïʉ34, 

ʥʘʬʪʘʣʠʥʦʚ (ʅʬ) ʉ10ïʉ12, ʬʝʥʘʥʪʨʝʥʦʚ (ʌ) ʉ14ïʉ15. ɺ ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʟʷʪʳ ʦʙʨʘʟʮʳ ʢʝʨʥʘ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʚ ʜʦʶʨʩʢʦʤ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʤ ʢʦʤʧʣʝʢʩʝ (ʅɻʂ) ʩʢʚʘʞʠʥ ʍʄ50, ʍʄ52 ʠ 

ʥʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʢʚʘʞʠʥʳ ʍʄ51 (ʫʩʣʦʚʥʦ ʬʦʥʦʚʘʷ). ʈʝʟʫʣʴʪʘʪʳ ʜʦʧʦʣʥʝʥʳ ʜʘʥʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʘ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʝʬʪʝʡ ʩʢʚʘʞʠʥ ʵ-5203, ʈ-50 ʠ ʈ-5 ʠ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʙʨʘʟʮʦʚ ʧʦʨʦʜ ʚ ʰʣʠʬʘʭ. 
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ʅʝʬʪʝʛʝʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʇʦ ʪʝʢʪʦʥʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʤʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʦʛʦ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ 

ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʘʷ ʟʦʥʘ ʧʨʠʫʨʦʯʝʥʘ ʢ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʌʨʦʣʦʚʩʢʦʛʦ ʛʝʦʙʣʦʢʘ [19], ʚ 

ʧʨʝʜʝʣʘʭ ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʦʛʦ ʨʠʬʝʡʩʢʦ-ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʧʦʷʩʘ, ʥʘ ʩʪʳʢʝ 

ʙʘʡʢʘʣʴʩʢʦʛʦ ʋʚʘʪ-ʍʘʥʪʳʤʘʥʩʠʡʩʢʦʛʦ ʩʨʝʜʠʥʥʦʛʦ ʤʘʩʩʠʚʘ ʠ ʉʘʣʳʤʩʢʦ-ʏʠʥʛʠʟʩʢʦʡ 

ʨʘʥʥʝʛʝʨʮʠʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ [10]. 

ɺ ʤʦʙʠʣʴʥʦʡ ʟʦʥʝ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʦʛʦ ʨʠʬʝʡʩʢʦ-ʧʘʣʝʦʟʦʡʩʢʦʛʦ 

ʧʦʜʚʠʞʥʦʛʦ ʧʦʷʩʘ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʠʣʠ ʚʫʣʢʘʥʠʪʳ ʩʨʝʜʥʝʛʦ ʠ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ. ɺ ʶʛʦ-

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʟʦʥʳ, ʚ ʧʨʝʜʝʣʘʭ ʉʘʣʳʤʩʢʦʛʦ ʤʝʛʘʚʘʣʘ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʬʫʥʜʘʤʝʥʪʘ 

ʚʳʭʦʜʠʪ ʛʨʘʥʠʪʦʠʜʥʳʡ ʙʘʪʦʣʠʪ ʩ ʵʨʦʜʠʨʦʚʘʥʥʦʡ ʢʨʦʚʣʝʡ. ɺ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʠ ʟʦʥʳ ʨʘʟʚʠʪʳ ʤʝʪʘʤʦʨʬʠʪʳ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʬʘʮʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʛʥʝʡʩʘʤʠ ʠ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʩʣʘʥʮʘʤʠ. ʉʦʛʣʘʩʥʦ ʧʣʝʡʪʝʢʪʦʥʠʯʝʩʢʠʤ ʨʝʢʦʥʩʪʨʫʢʮʠʷʤ [14] ð ɻ ʪʦ 

ʩʫʙʰʠʨʦʪʥʘʷ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʘʷ ʟʦʥʘ ʩʞʘʪʠʷ ð ʩʫʪʫʨʥʘʷ ʟʦʥʘ (ʈʠʩʫʥʦʢ 1). 
 

 
 

ʈʠʩʫʥʦʢ 1. ʂʦʥʮʝʧʪʫʘʣʴʥʳʡ  ʧʨʦʬʠʣʴ ʯʝʨʝʟ ʉʠʙʠʨʩʢʠʝ ʫʚʘʣʳ ʠ ʆʙʩʢʫʶ ʨʝʛʠʦʥʘʣʴʥʫʶ ʪʝʨʨʘʩʫ 

[14]: 1 ð ʦʩʘʜʦʯʥʳʡ ʯʝʭʦʣ, 2 ð ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʘʷ ʢʦʨʘ, 3 ð ʧʦʜʢʦʨʦʚʘʷ ʣʠʪʦʩʬʝʨʘ, 4 ð ʤʘʥʪʠʷ, 5 

ð ʥʘʧʨʘʚʣʝʥʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ, 6 ð ʥʘʧʨʘʚʣʝʥʠʷ ʤʠʛʨʘʮʠʠ ʋɺ, 7 ð 

ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʝ ʘʢʢʨʝʮʠʦʥʥʳʝ ʢʦʤʧʣʝʢʩʳ, 8 ð ʨʘʟʣʦʤʳ. 

 

ɼʦʶʨʩʢʠʡ ʢʦʤʧʣʝʢʩ (ɼʖʂ) ʧʦʨʦʜ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʡ ʟʦʥʳ ʧʨʝʜʩʪʘʚʣʝʥ ʦʨʛʘʥʦʛʝʥʥʳʤʠ 

ʠʟʚʝʩʪʥʷʢʘʤʠ, ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ ʛʣʠʥʠʩʪʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʜʦʣʦʤʠʪʘʤʠ, ʤʝʨʛʝʣʷʤʠ 

ʜʝʚʦʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʆʪʣʦʞʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘ ʥʝʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʶʪ ʧʦʨʦʜʳ 

ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʝʨʤʦ-ʪʨʠʘʩʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ð ɻ ʬʬʫʟʠʚʳ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ ʠ ʤʘʣʦʤʦʱʥʳʝ 

ʧʦʢʨʦʚʳ ʙʘʟʘʣʴʪʦʚ ʪʫʨʠʥʩʢʦʡ ʩʝʨʠʠ [20]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʝʦʜʥʦʢʨʘʪʥʳʭ 

ʜʠʥʘʤʦʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʝʨʚʠʯʥʘʷ ʧʦʨʦʜʘ ʬʫʥʜʘʤʝʥʪʘ ʧʝʨʝʪʝʨʪʘ ʜʦ ʪʝʢʪʦʥʠʪʦʚ. 

ɺ ʪʨʝʱʠʥʦʚʘʪʳʭ ʛʨʘʥʠʪʦʠʜʥʳʭ ʢʦʣʣʝʢʪʦʨʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʚʪʦʨʠʯʥʘʷ ʧʫʩʪʦʪʥʦʩʪʴ 

ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʠ ʟʘʤʝʱʝʥʠʷ ʚʜʦʣʴ ʩʠʩʪʝʤ ʪʨʝʱʠʥ. 

ɺ ʧʨʝʜʝʣʘʭ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʡ ʟʦʥʳ ʚ ʜʦʶʨʩʢʦʤ ʢʦʤʧʣʝʢʩʝ ʦʪʢʨʳʪʦ ʜʚʝ ʥʝʬʪʷʥʳʝ 

ʟʘʣʝʞʠ ð ʨʘʡʦʥ ʩʢʚʘʞʠʥ 5 ʠ 50 (ʈʠʩʫʥʦʢ 2ɸ, 2ɹ). ʅʝʬʪʝʥʦʩʥʦʩʪʴ ʢʦʤʧʣʝʢʩʘ ʩʚʷʟʘʥʘ ʩ 

ʢʘʨʙʦʥʘʪʥʳʤ ʧʦʨʦʜʘʤ, ʧʫʩʪʦʪʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʝʥʦ ʥʝ ʪʦʣʴʢʦ ʧʦʨʘʤʠ, ʥʦ ʠ 

ʪʨʝʱʠʥʘʤʠ ʠ ʢʘʚʝʨʥʘʤʠ. 
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ɺ ʨʘʡʦʥʝ ʩʢʚʘʞʠʥʳ 5 ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʳʪʘʥʠʠ ʧʣʘʩʪʦʚ ʖʂ9ïʖʂ10 ʠ ɼʖʂ ʚ 

ʠʥʪʝʨʚʘʣʝ ʩ ʘʙʩʦʣʶʪʥʳʤʠ ʦʪʤʝʪʢʘʤʠ (ʘ. ʦ.) ʤʠʥʫʩ 3032,0ï3121,7 ʤ ʧʦʣʫʯʝʥ ʧʨʠʪʦʢ 

ʙʝʟʚʦʜʥʦʡ ʥʝʬʪʠ ʜʝʙʠʪʦʤ 302,9 ʤ3/ʩʫʪ. ɺ ʨʘʡʦʥʝ ʩʢʚʘʞʠʥʳ 50 ʥʝʬʪʝʥʘʩʳʱʝʥʥʘʷ ʪʦʣʱʠʥʘ 

ʟʘʣʝʞʠ ʚ ɼʖʂ ʩʦʩʪʘʚʣʷʝʪ 69,8 ʤ, ʜʝʙʠʪ ʜʦʩʪʠʛʘʝʪ 50,4 ʤ3/ʩʫʪ. ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ 

ʨʘʟʜʝʣʷʶʪ ʟʘʣʝʞʠ ʥʘ ʜʚʘ ʦʪʜʝʣʴʥʳʭ ʙʣʦʢʘ (ʈʠʩʫʥʦʢ 2ɹ). ʉʦʚʤʝʩʪʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʣʘʩʪʘ ʖʂ10 

ʠ ɼʖʂ ʚ ʩʢʚʘʞʠʥʝ 45, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʨʘʟʜʝʣʷʶʱʝʡ ʙʣʦʢʠ ʩʝʜʣʦʚʠʥʝ, ʚ ʠʥʪʝʨʚʘʣʝ ʩ ʘ. ʦ. 

ʤʠʥʫʩ 3094ï3140 ʤ, ʜʘʣʠ ʧʨʠʪʦʢ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ 3,8 ʤ3/ʩʫʪ. 
 

 
 

ʈʠʩʫʥʦʢ 2. ʂʦʥʪʫʨ ʟʘʣʝʞʠ ʜʦʶʨʩʢʦʛʦ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ɸ) ʠ ʨʘʟʨʝʟ ʧʦ ʣʠʥʠʠ 

ʩʢʚʘʞʠʥ 50-45-5 ʜʦʶʨʩʢʦʛʦ ʅɻʂ (ɹ) ʠ ʩʢʚʘʞʠʥ 51-50-52 ʚʝʨʭʥʝʶʨʩʢʦʛʦ (ɺ): 1 ð ʥʝʬʪʝʥʦʩʥʦʩʪʴ ʚ 

ɼʖʂ, 2 ð ʥʝʬʪʝʥʦʩʥʦʩʪʴ ʚ ʶʨʩʢʦʤ ʢʦʤʧʣʝʢʩʝ, 3 ð ʚʦʜʦʥʦʩʥʳʝ ʪʦʣʱʠ. 
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ɺ ʥʠʞʥʝʶʨʩʢʦʤ ʢʦʤʧʣʝʢʩʝ ʚʳʜʝʣʷʝʪʩʷ ʛʦʨʝʣʘʷ ʩʚʠʪʘ (J1p-t). ʅʠʞʥʷʷ ʧʦʜʩʚʠʪʘ, 

ʩʣʦʞʝʥʥʘʷ ʧʝʩʯʘʥʠʢʘʤʠ (ʧʣʘʩʪ ʖ11), ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʛʨʘʚʝʣʠʪʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʘʨʛʠʣʣʠʪʦʚ, 

ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʪʦʛʫʨʩʢʦʡ ʧʘʯʢʦʡ ʘʨʛʠʣʣʠʪʦʚ, ʠʥʦʛʜʘ ʙʠʪʫʤʠʥʦʟʥʳʭ. ɺʝʨʭʥʷʷ ʧʦʜʩʚʠʪʘ (ʧʣʘʩʪ 

ʖ10) ð ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʘʨʛʠʣʣʠʪʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ, ʢʘʨʙʦʥʘʪʥʳʭ. 

ʈʘʜʦʤʩʢʘʷ ʧʘʯʢʘ ʚ ʢʨʦʚʣʝ ʧʦʜʩʚʠʪʳ ʩʣʦʞʝʥʘ ʘʨʛʠʣʣʠʪʘʤʠ ʯʝʨʥʳʤʠ ʩ ʢʦʨʠʯʥʝʚʘʪʳʤ 

ʦʪʪʝʥʢʦʤ, ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʯʘʥʠʢʦʚ ʠ ʘʣʝʚʨʦʣʠʪʦʚ. 

ʉʨʝʜʥʝʶʨʩʢʠʡ ʢʦʤʧʣʝʢʩ (ʈʠʩʫʥʦʢ 2ɺ) ʧʨʝʜʩʪʘʚʣʝʥ ʦʪʣʦʞʝʥʠʷʤʠ ʪʶʤʝʥʩʢʦʡ ʩʚʠʪʳ (J2a-

b-bt), ʚ ʢʦʪʦʨʦʡ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʧʦʜʩʚʠʪʳ. ʅʠʞʥʷʷ ʧʦʜʩʚʠʪʘ ʩʣʦʞʝʥʘ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ 

ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʭ ʧʦʨʦʜ  (ʧʣʘʩʪʳ ʖ7ï9) ʩ ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʳʤʠ ʬʨʘʛʤʝʥʪʘʤʠ, ʩʨʝʜʥʷʷ ð 

ʪʦʥʢʠʤ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ, ʩ ʧʦʜʯʠʥʝʥʥʳʤʠ ʧʣʘʩʪʘʤʠ ʧʝʩʯʘʥʠʢʦʚ 

(ʧʣʘʩʪʳ ʖ5-6). ɺ ʚʝʨʭʥʝʡ ʧʦʜʩʚʠʪʝ ʦʪʤʝʯʝʥʦ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʧʣʘʩʪʦʚ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʭ 

ʧʦʨʦʜ ʩ ʧʘʯʢʘʤʠ ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʳʭ ʨʘʟʥʦʩʪʝʡ. 

ɺʝʨʭʥʝʶʨʩʢʠʡ ʢʦʤʧʣʝʢʩ (ʈʠʩʫʥʦʢ 2ɺ) ʧʨʝʜʩʪʘʚʣʝʥ ʩʥʠʟʫ ʚʚʝʨʭ ʧʘʭʦʤʦʚʩʢʦʡ ʧʘʯʢʦʡ 

(J2k), ʚ ʢʦʪʦʨʦʡ ʚʳʜʝʣʷʝʪʩʷ ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʡ ʙʘʟʘʣʴʥʳʡ ʧʣʘʩʪ ʖ1
0, ʘʙʘʣʘʢʩʢʦʡ ʩʚʠʪʦʡ (J3o-

km), ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʘʨʛʠʣʣʠʪʘʤʠ ʪʝʤʥʦ-ʩʝʨʳʤʠ, ʯʝʨʥʳʤʠ, ʠ ʪʫʪʣʝʡʤʩʢʦʡ ʩʚʠʪʦʡ (J3tt-K1b-

br), ʩʣʦʞʝʥʥʦʡ ʘʨʛʠʣʣʠʪʘʤʠ ʙʠʪʫʤʠʥʦʟʥʳʤʠ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ð ʩʣʘʙʦʙʠʪʫʤʠʥʦʟʥʳʤʠ. ɺ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʚʠʪʳ ʚʳʜʝʣʷʝʪʩʷ ʧʣʘʩʪ ʖ0. 
 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʇʦʨʦʜʳ ʜʦʶʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (D, S) ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʢʝʨʥʦʤ 

ʩʢʚʘʞʠʥʳ ʍʄ50. ʇʦʨʦʜʳ ʧʘʣʝʦʟʦʷ ʚʩʢʨʳʪʳ ʟʜʝʩʴ ʧʦʯʪʠ ʥʘ 900 ʤ. ʇʨʦʜʫʢʪʠʚʥʳʤʠ ʪʦʣʱʘʤʠ 

ʷʚʣʷʶʪʩʷ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʜʝʚʦʥʩʢʠʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʦʪʣʦʞʝʥʠʷ ʛʦʨʝʣʦʡ ʩʚʠʪʳ ʶʨʳ. 

ʆʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʦ ʚ 13 ʦʙʨʘʟʮʘʭ ʧʦʨʦʜ: ʜʦʶʨʩʢʠʡ ʢʦʤʧʣʝʢʩ 6 ʦʙʨʘʟʮʦʚ, 

ʛʦʨʝʣʘʷ ʩʚʠʪʘ 4 ʦʙʨʘʟʮʘ (ʖʂ10ï11) ʠ ʪʶʤʝʥʩʢʘʷ ʩʚʠʪʘ 3 ʦʙʨʘʟʮʘ (ʖʂ3ï9). 

ʉʢʚʘʞʠʥʘ ʍʄ51 (ʫʩʣʦʚʥʦ ʬʦʥʦʚʘʷ) ʚʩʢʨʳʣʘ ʨʘʟʨʝʟ ʜʦ ʛʣʫʙʠʥʳ 3150 ʤ, ʟʘʭʚʘʪʠʚ ʧʝʨʚʳʝ 

ʤʝʪʨʳ ʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ɺ ʧʘʣʝʦʟʦʝ ʥʝʬʪʝʥʦʩʥʦʩʪʴ ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʘ, ʥʦ ʥʝʬʪʴ ʚ 

ʚʠʜʝ ʧʣʝʥʢʠ ʥʘ ʬʠʣʴʪʨʘʪʝ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʧʦʣʫʯʝʥʘ ʥʘ ʠʥʪʝʨʚʘʣʝ ʘ. ʦ. ʤʠʥʫʩ 3108,6ï

3132,2 ʤ ʠʟ ʧʣʘʩʪʦʚ ʖʂ10 ʥʠʞʥʝʡ ʶʨʳ. ʆʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʦ ʚ 11 ʦʙʨʘʟʮʘʭ: 

3 ʠʟ ʜʦʶʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, 6 ʠʟ ʛʦʨʝʣʦʡ ʩʚʠʪʳ ʠ 2 ʠʟ ʪʶʤʝʥʩʢʦʡ ʩʚʠʪʳ. 

ɺ ʩʢʚʘʞʠʥʝ ʍʄ52 ʧʨʠʪʦʢʠ ʥʝʬʪʠ ʠʟ ʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʦʣʫʯʝʥʳ ʚ ʠʥʪʝʨʚʘʣʘʭ 

ʘ. ʦ. ʩ ʤʠʥʫʩ 3085,7ï3109,7 ʜʦ ʤʠʥʫʩ 3310,6ï3335,6 ʤ, ʥʦ ʢʝʨʥʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ ʧʦʨʦʜʳ ʥʝ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ. ʅʘ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʟʷʪ ʣʠʰʴ 1 ʦʙʨʘʟʝʮ ʛʦʨʝʣʦʡ ʩʚʠʪʳ 

(ʧʣʘʩʪ ʖʂ10). 

ʀʟ ʦʙʨʘʟʮʦʚ ʢʝʨʥʘ ʤʝʪʦʜʦʤ ʜʚʦʡʥʦʡ ʭʦʣʦʜʥʦʡ ʵʢʩʪʨʘʢʮʠʠ ʩʤʝʩʴʶ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʥ-

ʛʝʢʩʘʥ:ʭʣʦʨʦʬʦʨʤ (80:20 ʦʙ. %) [16] ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʩʣʘʙʦʧʦʣʷʨʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ. ɼʘʥʥʳʡ 

ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʠʟʙʠʨʘʪʝʣʴʥʦ ʵʢʩʪʨʘʛʠʨʦʚʘʪʴ ʜʦ 90ï95% ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʨʷʜʦʚ ʥ-ʘʣʢʘʥʦʚ ʉ9ï

ʉ40, ʘʣʢʠʣʙʝʥʟʦʣʦʚ ʉ9ïʉ33, ʥʘʬʪʘʣʠʥʦʚ ʉ10ïʉ13, ʬʝʥʘʥʪʨʝʥʦʚ ʉ14ïʉ16, ʜʨʫʛʠʝ ʤʘʣʦʧʦʣʷʨʥʳʝ 

ʚʝʱʝʩʪʚʘ, ʧʦʯʪʠ ʥʝ ʟʘʭʚʘʪʳʚʘʷ ʩʤʦʣʠʩʪʳʝ ʢʦʤʧʦʥʝʥʪʳ ʙʠʪʫʤʦʠʜʘ ʧʦʨʦʜ [21]. ʕʢʩʪʨʘʢʪʳ 

ʠʩʩʣʝʜʦʚʘʥʳ ʥʘ ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʝ PerkinElmer Clarus 500MS. ʊʦʯʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʝʮʠʟʠʦʥʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʩʦʩʪʘʚʣʷʝʪ [8]: 

ïʜʣʷ ʜʠʘʧʘʟʦʥʘ ʢʦʥʮʝʥʪʨʘʮʠʡ 0,005 é 0,010 ʤʛ/ʢʛ ð ʥʘ ʫʨʦʚʥʝ Ñ 32ï33%;  

ïʜʣʷ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,015 ʤʛ/ʢʛ ð ʥʘ ʫʨʦʚʥʝ Ñ 30%; 

ïʜʣʷ ʢʦʥʮʝʥʪʨʘʮʠʠ 1,30 ʤʛ/ʢʛ ð ʥʘ ʫʨʦʚʥʝ Ñ 20%. 

ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʪʦʜʦʤ ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʠʟʫʯʝʥ 

ʫʛʣʝʚʦʜʦʨʦʜʥʳʡ ʩʦʩʪʘʚ ʥʝʬʪʝʡ ʠʟ ʜʦʶʨʩʢʠʭ ʢʦʣʣʝʢʪʦʨʦʚ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʨʘʟʚʝʜʦʯʥʳʭ ʩʢʚʘʞʠʥ ʍʄ ʵ-5203, ʍʄ ʈ-50, ʍʄ ʈ-5. 
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ɸʥʘʣʠʟ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʉʦʜʝʨʞʘʥʠʝ ʥ-ʘʣʢʘʥʦʚ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʋɺ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʨʘʟʮʘʭ ʧʦʨʦʜ 

ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʘʭ 1ï2, ʜʘʥʥʳʝ ʦʙ ʫʛʣʝʚʦʜʦʨʦʜʥʦʤ ʩʦʩʪʘʚʝ ʥʝʬʪʝʡ ð ʚ ʊʘʙʣʠʮʝ 3. ɺ 

ʊʘʙʣʠʮʘʭ ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʢʦʥʪʨʘʩʪʥʳʭ ʨʘʩʯʝʪʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʘʚʘ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 

ʆʙʨʘʟʮʳ ʧʦʨʦʜ ʠʟ ʪʶʤʝʥʩʢʦʡ ʩʚʠʪʳ ʩʢʚʘʞʠʥ ʍʄ50 ʠ ʍʄ51 (ʫʩʣʦʚʥʦ ʬʦʥʦʚʘʷ) 

ʩʦʜʝʨʞʘʪ ʦʜʥʦʪʠʧʥʦʝ ʆɺ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʥ-ʘʣʢʘʥʦʚ ʠ ʘʨʝʥʦʚ ʥʘ ʫʨʦʚʥʝ (4ï5):1, ʧʨʠ ʩʨʝʜʥʝʤ 

ʩʦʜʝʨʞʘʥʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 100ï550 ʤʛ/ʢʛ ʚ ʦʙʨʘʟʮʘʭ ʍʄ51, ʠ 41ï50 ʤʛ/ʢʛ ʚ 

ʦʙʨʘʟʮʘʭ ʍʄ50.  

ɺ ʛʦʨʝʣʦʡ ʩʚʠʪʝ ʬʠʢʩʠʨʫʝʪʩʷ ʧʨʦʩʣʦʡ ʧʝʩʯʘʥʠʢʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʥʘ ʧʦʨʷʜʦʢ ʙʦʣʴʰʝ 

ʵʢʩʪʨʘʛʠʨʫʝʤʦʛʦ ʆɺ ð ʜʦ 3000ï4000 ʤʛ/ʢʛ. ʉʦʜʝʨʞʘʥʠʝ ʥ-ʘʣʢʘʥʦʚ ʚ ʥʝʤ ʧʨʝʚʳʰʘʝʪ 

ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʋɺ ʚ 53ï88 ʨʘʟ (ʚ ʊʘʙʣʠʮʝ 1 ʚʳʜʝʣʝʥʦ ʞʝʣʪʳʤ ʮʚʝʪʦʤ). ʄʦʱʥʦʩʪʴ ʫʢʘʟʘʥʥʦʛʦ 

ʩʣʦʷ ʩʦʩʪʘʚʣʷʝʪ 9ï11 ʤ (ʘ. ʦ. ī3106ï3115 ʤ ʚ ʩʢʚʘʞʠʥʝ ʍʄ50 ʠ ī3121ï3131 ʤ ʚ ʍʄ51). 

ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʦʝ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʩʦʜʝʨʞʠʪ ʨʝʟʢʦ ʧʦʥʠʞʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʥʘʬʪʘʣʠʥʦʚ ʉ10ïʉ12, ʠʟʚʝʩʪʥʳʭ ʩʚʦʝʡ ʣʝʪʫʯʝʩʪʴʶ ʠ ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ ʚ ʚʦʜʝ [22]. ɼʘʥʥʦʝ 

ʚʝʱʝʩʪʚʦ ʣʦʢʘʣʠʟʦʚʘʥʦ ʧʦ ʨʘʟʨʝʟʫ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʧʝʩʯʘʥʠʢʦʚ ʛʦʨʝʣʦʡ ʩʚʠʪʳ. ʇʝʩʯʘʥʠʢʠ ʢʚʘʨʮʝʚʳʝ, ʩʨʝʜʥʝ-ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʝ, ʧʣʦʭʦ 

ʩʦʨʪʠʨʦʚʘʥʥʳʝ, ʩ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʤ ʮʝʤʝʥʪʦʤ, ʩ ʚʳʩʦʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ (ʈʠʩʫʥʦʢ 3ʘ, 

3ʙ). 

ɺʝʨʦʷʪʥʦ, ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ, ʣʦʢʘʣʠʟʦʚʘʥʥʦʝ ʚ ʧʨʝʜʝʣʘʭ ʵʪʦʛʦ ʫʟʢʦʛʦ ʩʣʦʷ 

ʧʝʩʯʘʥʠʢʘ ʛʦʨʝʣʦʡ ʩʚʠʪʳ, ʦʪʥʦʩʠʪʩʷ ʢ ʤʠʛʨʠʨʫʶʱʝʤʫ ʠ ʠʟʤʝʥʝʥʥʦʤʫ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʬʠʣʴʪʨʘʮʠʠ. ɺ ʚʝʱʝʩʪʚʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʦʙʣʘʜʘʶʪ ʘʣʢʘʥʦʚʳʝ ʋɺ. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ 

ʤʠʛʨʘʮʠʷ ʧʨʦʠʩʭʦʜʠʣʘ ʚ ʫʩʣʦʚʠʷʭ ʚʦʜʥʦʡ ʧʨʦʤʳʚʢʠ, ʪʘʢ ʢʘʢ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʧʦʪʝʨʷʣʦ ʥʘʬʪʘʣʠʥʦʚʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ (ʚʳʩʦʢʘʷ ʚʝʣʠʯʠʥʘ ʨʘʩʯʝʪʥʦʛʦ 

ʧʘʨʘʤʝʪʨʘ Ɇʘʣʢ ʉ9ï40/ Ɇʅʬ ʉ10ï12 ʠ ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ Ɇʅʬ/Ɇʌ (ʊʘʙʣʠʮ r1ï2). 

ʀʩʪʦʯʥʠʢ ʜʘʥʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʜʥʦʟʥʘʯʥʦ. ʉʨʝʜʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʨʘʟʮʦʚ ʥʝʣʴʟʷ ʚʳʜʝʣʠʪʴ ʤʘʪʝʨʠʥʩʢʫʶ ʧʦʨʦʜʫ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ 

ʧʦʜʦʙʥʦʛʦ ʩʦʩʪʘʚʘ. ɺ ʢʘʯʝʩʪʚʝ ʦʜʥʦʡ ʠʟ ʛʠʧʦʪʝʟ, ʦʙʲʷʩʥʷʶʱʠʭ ʠʤʝʶʱʠʝʩʷ ʬʘʢʪʳ, ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʆɺ ʛʦʨʝʣʦʡ ʩʚʠʪʳ ð ɻ ʪʦ ʨʝʟʫʣʴʪʘʪ çʧʣʦʱʘʜʥʦʛʦ ʩʙʦʨʘè ʨʘʩʩʝʷʥʥʳʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʟ ʦʢʨʫʞʘʶʱʠʭ ʧʦʨʦʜ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʧʨʦʨʘʙʦʪʢʠ. ɺ ʧʨʝʜʝʣʘʭ 

ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʳʭ ʧʝʩʯʘʥʠʢʦʚ ʛʦʨʝʣʦʡ ʩʚʠʪʳ ʧʨʦʤʳʚʢʘ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʤʠ ʚʦʜʘʤʠ ʤʦʛʣʘ 

ʙʳʪʴ ʥʝʦʜʥʦʢʨʘʪʥʦʡ, ʦʙʝʩʧʝʯʠʚʘʷ ʫʛʣʝʚʦʜʦʨʦʜʘʤʠ ʥʝʬʪʷʥʳʝ ʟʘʣʝʞʠ ʚ ʥʠʟʘʭ ʶʨʳ ʠ ʜʦʶʨʩʢʦʤ 

ʅɻʂ ʠ çʚʳʤʳʚʘʷè ʠʟ ʤʠʛʨʠʨʫʶʱʝʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ 

ð ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʥʘʬʪʘʣʠʥʳ ʉ10ïʉ12, ʩʧʦʩʦʙʥʳʝ ʧʝʨʝʭʦʜʠʪʴ ʚ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʚ ʧʦʣʥʦʤ 

ʥʘʙʦʨʝ ʠʟʦʤʝʨʦʚ [22].  
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ʊʘʙʣʠʮʘ 3.  

ʇɸʈɸʄɽʊʈʓ ʉʆʉʊɸɺɸ ʋɻʃɽɺʆɼʆʈʆɼʆɺ ʅɽʌʊɽʁ  

ʍɸʅʊʓ-ʄɸʅʉʀʁʉʂʆɻʆ ʄɽʉʊʆʈʆɾɼɽʅʀʗ 
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ʇʣʦʱʘʜʴ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʘʷ, ʥʝʬʪʠ 

1 -ɻ5203 257324 19321,24 2912,96 4777,64 580,63 8271,23 0,64 53,86 443,18 8,23 

2 50 243177 20982,58 2980,06 4867,33 583,66 8431,06 0,70 49,96 416,64 8,34 

3 5 248986 28615,24 3115,38 5405,88 758,18 9279,44 0,66 46,06 328,40 7,13 
 

ʇʨʠʤʝʯʘʥʠʝ ʢ ʪʘʙʣʠʮʘʤ 1ï3. ʇʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʘ ʫʛʣʝʚʦʜʦʨʦʜʦʚ: × ʥ-ʘʣʢʘʥʳ ʉ9ï40, × ʥ-ɸɹ ʉ8ï34,  

ễ ʅʬ ʉ10ï12,  ễ ʌ ʉ14ï15 ð ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʫʤʤʘ ʘʣʢʘʥʦʚ ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʨʦʝʥʠʷ, ʩʫʤʤʘ 

ʘʣʢʠʣʙʝʥʟʦʣʦʚ ʩ ʦʜʥʠʤ ʘʣʢʠʣʴʥʳʤ ʟʘʤʝʩʪʠʪʝʣʝʤ ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʨʦʝʥʠʷ, ʩʫʤʤʘ ʥʘʬʪʘʣʠʥʦʚ ʠ ʩʫʤʤʘ 

ʬʝʥʘʥʪʨʝʥʦʚ ʩ ʫʢʘʟʘʥʥʳʤ ʯʠʩʣʦʤ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʚ ʤʦʣʝʢʫʣʝ; ễ ɸʨ ʠ ễʠʜʝʥʪ.ʋɺ ð ʩʫʤʤʘ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʠ ʩʫʤʤʘ ʚʩʝʭ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ; 

ễ ʠʟʦʘʣʢʘʥʳ ʉ15ï20 ð ʨʷʜ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʚ ʥʝʬʪʷʭ ʠʟʦʧʨʝʥʦʠʜʥʳʭ ʘʣʢʘʥʦʚ, ʩʦʩʪʘʚʘ ʉ15ï20. 

ʈʘʩʯʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ: ɆAɹ(C9ï18)/ ɆAɹ(C19ï34), Ɇʘʣʢ ʉ9ï40/ Ɇʅʬ ʉ10ï12, Ɇʘʣʢ ʉ9ï40/ Ɇʌ ʉ14ï15, Ɇʅʬ ʉ10ï

12/Ɇʌ ʉ14ï15 ð ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʪʥʦʰʝʥʠʝ ʘʣʢʠʣʙʝʥʟʦʣʦʚ ʩ ʦʜʥʠʤ ʘʣʢʠʣʴʥʳʤ ʟʘʤʝʩʪʠʪʝʣʝʤ 

ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʨʦʝʥʠʷ, ʦʪʥʦʰʝʥʠʝ ʩʫʤʤʳ ʥ-ʘʣʢʘʥʦʚ ʢ ʩʫʤʤʝ ʥʘʬʪʘʣʠʥʦʚ, ʦʪʥʦʰʝʥʠʝ ʩʫʤʤʳ ʥ-

ʘʣʢʘʥʦʚ ʢ ʩʫʤʤʝ ʬʝʥʘʥʪʨʝʥʦʚ ʠ ʩʫʤʤʳ ʥʘʬʪʘʣʠʥʦʚ ʢ ʩʫʤʤʝ ʬʝʥʘʥʪʨʝʥʦʚ, ʩ ʫʢʘʟʘʥʥʳʤ ʯʠʩʣʦʤ ʘʪʦʤʦʚ 

ʫʛʣʝʨʦʜʘ ʚ ʤʦʣʝʢʫʣʝ 

 

 

 

 

ʘ)  ʙ) 

 

 

 

ʚ)  ʛ) 

 

ʈʠʩʫʥʦʢ 3. ʇʝʩʯʘʥʠʢ ʥʠʞʥʝʶʨʩʢʦʡ ʛʦʨʝʣʦʡ ʩʚʠʪʳ ʠʟ ʩʢʚʘʞʠʥ ʍʄ50 (ʘ) ʠ ʍʄ52 (ʙ), ʠʟʚʝʩʪʥʷʢ 

ʜʝʚʦʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (ʚ), ʵʬʬʫʟʠʚʥʘʷ ʠʟʤʝʥʝʥʥʘʷ ʧʦʨʦʜʘ ʩʠʣʫʨʠʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (ʛ) 
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ɼʘʥʥʳʝ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʊʘʙʣʠʮʝ 3, ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʣʷ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʠʭ ʥʝʬʪʝʡ 

ʭʘʨʘʢʪʝʨʥʳ ʫʛʣʝʚʦʜʦʨʦʜʳ ʩ ʟʘʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʥʘʬʪʘʣʠʥʦʚʳʭ ʋɺ (ʊʘʙʣʠʮʘ 3). ɽʩʣʠ 

ʧʨʠʥʷʪʴ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʨʫʧʧ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʥʝʬʪʷʭ ʈʦʩʩʠʠ ʚ ʩʨʝʜʥʝʤ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʦʧʦʨʮʠʠ ʙʝʥʟʦʣʴʥʳʝ : ʘʣʢʠʣʥʘʬʪʘʣʠʥʦʚʳʝ : ʬʝʥʘʥʪʨʝʥʦʚʳʝ ʥʘ ʫʨʦʚʥʝ 

70:20:10 [23], ʪʦ ʥʝʬʪʠ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʣʫʯʠʣʠ ʷʚʥʦ ʟʘʚʳʰʝʥʥʳʝ 

ʢʦʣʠʯʝʩʪʚʘ ʥʘʬʪʘʣʠʥʦʚ. ʅʘʰʠ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ ʩʦʦʪʥʦʰʝʥʠʝ ʚ ʥʝʬʪʷʭ ʙʝʥʟʦʣʦʚ : 

ʘʣʢʠʣʥʘʬʪʘʣʠʥʦʚ : ʬʝʥʘʥʪʨʝʥʦʚ ʥʘ ʫʨʦʚʥʝ 35:58:7. ʅʫʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʵʪʠ ʦʮʝʥʢʠ ʚʝʩʴʤʘ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʳ, ʪʘʢ ʢʘʢ ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʨʘʙʦʪʝ [23] ʩʦʦʪʥʦʰʝʥʠʷ ʛʨʫʧʧ ʘʨʦʤʘʪʠʯʝʩʢʠʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʢʘʩʘʶʪʩʷ ʚʩʝʛʦ ʥʘʙʦʨʘ ʢʦʤʧʦʥʝʥʪʦʚ, ʘ ʥʘʰʠ ʜʘʥʥʳʝ ʚʳʙʦʨʦʯʥʳʝ. ʅʦ ʜʘʞʝ 

ʪʘʢʠʝ ʦʛʨʘʥʠʯʝʥʥʳʝ ʦʮʝʥʢʠ ʚʳʷʚʣʷʶʪ ʦʯʝʚʠʜʥʳʡ ʬʘʢʪ ð ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʧʝʩʯʘʥʠʢʘ 

ʛʦʨʝʣʦʡ ʩʚʠʪʳ ʧʦʪʝʨʷʣʦ ʉ10ïʉ12 ʥʘʬʪʘʣʠʥʦʚʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ (ʩʦʦʪʥʦʰʝʥʠʝ ʙʝʥʟʦʣʳ: 

ʘʣʢʠʣʥʘʬʪʘʣʠʥʳ : ʬʝʥʘʥʪʨʝʥʳ ʥʘ ʫʨʦʚʥʝ 73:2:25), ʘ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʠʝ ʥʝʬʪʠ ʠʭ ʧʦʣʫʯʠʣʠ ʚ 

ʟʘʚʳʰʝʥʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ, ʥʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʤʳʚʢʠ ʢʦʣʣʝʢʪʦʨʘ 

ʛʠʜʨʦʪʝʨʤʘʤʠ. 

ʅʘ ʛʠʜʨʦʪʝʨʤʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʧʨʝʜʝʣʘʭ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʨʘʟʨʝʟʘ ʥʘ ʍʘʥʪʳ-

ʄʘʥʩʠʡʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʫʢʘʟʳʚʘʝʪ ʠ ʣʠʪʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʜʦʶʨʩʢʦʛʦ ʠ ʥʠʞʥʝʶʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʦʚ. ʆʩʥʦʚʥʳʤ ʣʠʪʦʪʠʧʦʤ ʧʦʨʦʜ ʜʦʶʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ 

ʩʢʚʘʞʠʥʝ ʍʄ50, ʷʚʣʷʶʪʩʷ ʠʟʚʝʩʪʥʷʢʠ ʜʝʚʦʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʠʭ ʩʤʝʰʘʥʥʦʝ 

ʦʨʛʘʥʦʛʝʥʥʦ-ʭʝʤʦʛʝʥʥʦʝ, ʪʘʢ ʢʘʢ ʥʘʨʷʜʫ ʩ ʬʨʘʛʤʝʥʪʘʤʠ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʚʩʪʨʝʯʘʶʪʩʷ 

ʷʚʥʦ ʚʪʦʨʠʯʥʳʝ ʢʘʨʙʦʥʘʪʳ (ʈʠʩʫʥʦʢ 3ʚ). ʀʟ ʚʝʨʭʥʠʭ ʠʥʪʝʨʚʘʣʦʚ ʨʘʟʨʝʟʘ ʠʟʚʝʩʪʥʷʢʠ ʠʤʝʶʪ 

ʪʨʝʱʠʥʦʚʘʪʫʶ ʠ ʙʨʝʢʯʠʝʚʠʜʥʫʶ ʪʝʢʩʪʫʨʫ, ʚ ʥʠʞʥʠʭ ð ʧʣʦʪʥʳʝ ʠ ʤʘʩʩʠʚʥʳʝ. ʅʠʞʝ, ʥʘ 

ʛʣʫʙʠʥʝ ʙʦʣʝʝ 3500 ʤ, ʚʩʢʨʳʪʳ ʩʠʣʴʥʦ ʠʟʤʝʥʝʥʥʳʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʧʦʨʦʜʳ ʩʠʣʫʨʠʡʩʢʦʛʦ (?) ʚʦʟʨʘʩʪʘ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʠʤʝʚʰʠʝ ʩʨʝʜʥʠʡ ʩʦʩʪʘʚ 

(ʈʠʩʫʥʦʢ 3ʛ). ʇʦʨʦʜʳ ʚ ʤʘʩʩʝ ʩʣʦʞʝʥʳ ʤʠʢʨʦʟʝʨʥʠʩʪʳʤ ʢʚʘʨʮʝʤ ʩ ʚʢʣʶʯʝʥʠʝʤ ʧʦʣʝʚʳʭ 

ʰʧʘʪʦʚ, ʭʣʦʨʠʪʘ, ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ ʠ ʢʘʨʙʦʥʘʪʦʚ, ʧʣʦʪʥʳʝ. 

ɺ ʢʘʯʝʩʪʚʝ ʜʨʫʛʦʡ ʨʘʙʦʯʝʡ ʛʠʧʦʪʝʟʳ, ʦʙʲʷʩʥʷʶʱʝʡ ʠʤʝʶʱʠʝʩʷ ʬʘʢʪʳ, ʤʦʞʥʦ 

ʧʨʝʜʣʦʞʠʪʴ ʩʣʝʜʫʶʱʫʶ. ɿʘʣʝʞʠ ʚ ʜʦʶʨʩʢʦʤ ʅɻʂ ʬʦʨʤʠʨʫʶʪ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʧʦʩʪʫʧʘʶʱʠʝ 

ʠʟ ʥʝʫʩʪʘʥʦʚʣʝʥʥʦʛʦ çʛʣʫʙʠʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘè, ʚʦʟʤʦʞʥʦ ʠʟ ʨʘʡʦʥʘ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ, ʬʦʨʤʠʨʫʶʱʠʭ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʫʶ ʩʫʪʫʨʥʫʶ ʟʦʥʫ (ʈʠʩʫʥʢʠ 1 ʠ 2ɹ). ʇʦ ʩʠʩʪʝʤʝ 

ʪʨʝʱʠʥ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʤʦʛʣʦ ʧʦʩʪʫʧʘʪʴ ʚ ʩʘʤʳʡ ʧʦʨʠʩʪʳʡ ʠ ʨʘʟʫʧʣʦʪʥʝʥʥʳʡ ʧʣʘʩʪ 

ʧʝʩʯʘʥʠʢʘ ʛʦʨʝʣʦʡ ʩʚʠʪʳ ʚʤʝʩʪʝ ʩ ʪʝʨʤʘʣʴʥʳʤʠ ʚʦʜʘʤʠ ʠ ʧʝʨʝʤʝʩʪʠʪʴʩʷ ʚ ʧʨʠʣʝʛʘʶʱʠʝ 

ʢʘʨʙʦʥʘʪʥʳʝ ʢʦʣʣʝʢʪʦʨʘ ʧʨʠʢʦʥʪʘʢʪʥʦʡ ʟʦʥʳ ʬʫʥʜʘʤʝʥʪʘ. ʊʨʘʥʟʠʪʥʳʡ ʧʝʩʯʘʥʠʢ ʛʦʨʝʣʦʡ 

ʩʚʠʪʳ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʩʪʘʪʦʯʥʦʡ ʥʝʬʪʷʥʦʡ ʵʤʫʣʴʩʠʠ (ʜʦ 

3000ï4000 ʤʛ/ʢʛ). ʇʦʩʪʫʧʣʝʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚʝʨʦʷʪʥʦ, ʙʳʣʦ ʦʜʥʦʘʢʪʥʳʤ ʠ ʟʘʢʦʥʯʠʣʦʩʴ 

ʜʘʚʥʦ, ʘ ʧʨʦʤʳʚʢʘ ʪʝʨʤʘʣʴʥʳʤʠ ʚʦʜʘʤʠ ʮʠʢʣʠʯʝʩʢʠ ʧʦʚʪʦʨʷʣʘʩʴ, ʪʘʢ ʢʘʢ ʠʟ ʦʩʪʘʚʰʝʡʩʷ ʚ 

ʧʦʨʦʜʝ ʥʝʬʪʷʥʦʡ ʵʤʫʣʴʩʠʠ ʚʳʤʳʪʳ (ʠ ʧʝʨʝʥʝʩʝʥʳ ʚ ʥʝʬʪʷʥʳʝ ʟʘʣʝʞʠ) ʥʘʠʙʦʣʝʝ 

ʨʘʩʪʚʦʨʠʤʳʝ ʚ ʚʦʜʝ ʘʣʢʠʣʥʘʬʪʘʣʠʥʳ ʉ10ïʉ12. 

ɺ ʮʝʣʦʤ ʚ ʨʘʟʨʝʟʝ ʶʨʩʢʠʭ ʠ ʜʦʶʨʩʢʠʭ ʧʦʨʦʜ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʣʦʞʝʥʘ ʩʣʝʜʫʶʱʘʷ ʤʦʜʝʣʴ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʝʬʪʷʥʳʭ 

ʟʘʣʝʞʝʡ. 

1. ɺ ʚʝʨʭʥʝ- ʠ ʩʨʝʜʥʝʶʨʩʢʦʤ ʅɻʂ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʦʜʥʦʪʠʧʥʦ, ʚʳʨʦʚʥʝʥʦ ʧʦ 

ʩʦʩʪʘʚʫ ʥʘʩʳʱʝʥʥʳʭ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ɿʜʝʩʴ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʪʨʘʜʠʮʠʦʥʥʦ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʪʫʪʣʝʡʤʩʢʦʡ, 

ʘʙʘʣʘʢʩʢʦʡ, ʚʦʟʤʦʞʥʦ ʪʶʤʝʥʩʢʦʡ ʩʚʠʪ.  

2. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʶʨʩʢʦʛʦ ʨʘʟʨʝʟʘ ʬʠʢʩʠʨʫʝʪʩʷ ʩʣʦʡ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ ʧʝʩʯʘʥʠʢʘ 

ʛʦʨʝʣʦʡ ʩʚʠʪʳ ʤʦʱʥʦʩʪʴʶ ʜʦ 9ï11 ʤ, ʚ ʢʦʪʦʨʦʤ ʣʘʪʝʨʘʣʴʥʦ ʣʦʢʘʣʠʟʦʚʘʥʦ ʦʨʛʘʥʠʯʝʩʢʦʝ 
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ʚʝʱʝʩʪʚʦ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʬʦʨʤʠʨʦʚʘʚʰʝʝ ʟʘʣʝʞʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʠʟʦʚ ʶʨʳ ʠ ʜʦʶʨʩʢʦʛʦ 

ʬʫʥʜʘʤʝʥʪʘ. ʄʘʪʝʨʠʥʩʢʠʝ ʧʦʨʦʜʳ, ʠʟ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʧʦʩʪʫʧʘʣʠ ʫʛʣʝʚʦʜʦʨʦʜʳ ʚ ʛʦʨʝʣʫʶ 

ʩʚʠʪʫ, ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʚʳʷʚʣʝʥʳ. ɺ ʢʘʯʝʩʪʚʝ ʛʠʧʦʪʝʟʳ ʧʨʝʜʣʦʞʝʥ ʩʙʦʨ ʨʘʩʩʝʷʥʥʳʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʟ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʛʣʫʙʠʥʥʳʭ ʧʘʣʝʦʟʦʡʩʢʠʭ ʧʦʨʦʜ ʚ ʫʯʘʩʪʢʘʭ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʙʣʦʢʦʚʦʛʦ ʜʨʦʙʣʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ 

ʧʨʦʨʘʙʦʪʢʠ. ɺʦʟʤʦʞʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʧʦʩʣʝʜʫʶʱʝʡ ʤʠʛʨʘʮʠʠ ʋɺ ʚ ʥʝʬʪʝʛʘʟʦʚʳʝ ʣʦʚʫʰʢʠ 

ʷʚʣʷʝʪʩʷ ʜʚʠʞʝʥʠʝ ʧʦ ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʳʤ ʧʨʦʩʣʦʷʤ ʧʝʩʯʘʥʠʢʘ ʛʦʨʝʣʦʡ ʩʚʠʪʳ ʩ 

ʪʝʨʤʘʣʴʥʳʤʠ ʚʦʜʘʤʠ. 

 

ɺʳʚʦʜʳ 

ɺ ʧʨʝʜʝʣʘʭ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʫʯʘʩʪʢʘ ʩʞʘʪʠʷ (ʩʫʪʫʨʳ) ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ, ʥʘ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ, ʤʘʪʝʨʠʥʩʢʠʝ ʧʦʨʦʜʳ ʜʣʷ ʟʘʣʝʞʝʡ 

ʜʦʶʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ. ɺ ʢʘʯʝʩʪʚʝ ʛʠʧʦʪʝʟʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʙʦʨ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʟ ʨʘʩʩʝʷʥʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʘʣʝʦʟʦʡʩʢʠʭ ʧʦʨʦʜ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʛʣʫʙʠʥʝ ʚ ʫʯʘʩʪʢʘʭ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʜʨʦʙʣʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘ.  

çɻʣʫʙʠʥʥʳʡ ʠʩʪʦʯʥʠʢè ʥʝʬʪʠ ʜʣʷ ʟʘʣʝʞʝʡ ʥʠʞʥʝʶʨʩʢʦʛʦ ʠ ʜʦʶʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʦʚ ʚ 

ʧʨʝʜʝʣʘʭ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʫʯʘʩʪʢʘ ʤʦʞʝʪ ʙʳʪʴ ʫʪʚʝʨʞʜʝʥ ʥʘ ʦʩʥʦʚʝ ʩʣʝʜʫʶʱʠʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʬʘʢʪʦʚ. 

1. ɺ ʥʠʞʥʝʶʨʩʢʦʤ ʨʘʟʨʝʟʝ ʬʠʢʩʠʨʫʝʪʩʷ ʩʣʦʡ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ ʧʝʩʯʘʥʠʢʘ ʛʦʨʝʣʦʡ 

ʩʚʠʪʳ, ʚ ʢʦʪʦʨʦʤ ʣʘʪʝʨʘʣʴʥʦ ʣʦʢʘʣʠʟʦʚʘʥʳ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʱʝʛʦʩʷ ʧʦ ʩʦʩʪʘʚʫ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʦʪ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

ʚʳʰʝʣʝʞʘʱʠʭ ʠ ʧʦʜʩʪʠʣʘʶʱʠʭ ʧʦʨʦʜ. 

2. ʄʦʣʝʢʫʣʷʨʥʳʡ ʩʦʩʪʘʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʧʝʩʯʘʥʠʢʘ ʛʦʨʝʣʦʡ ʩʚʠʪʳ, ʚʦʟʤʦʞʥʦ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʬʘʢʪ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʧʨʦʤʳʚʢʠ ʤʠʛʨʠʨʫʶʱʝʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʩ ʚʳʥʦʩʦʤ 

ʥʘʬʪʘʣʠʥʦʚ ʉ10ïʉ12 ʚ ʥʝʬʪʷʥʳʝ ʟʘʣʝʞʠ.  

3. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʣʷ ʥʝʬʪʝʡ ʥʠʞʥʝʶʨʩʢʦʛʦ ʠ ʜʦʶʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʦʚ ʭʘʨʘʢʪʝʨʥʦ 

ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʘʬʪʘʣʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʜʣʷ ʈʦʩʩʠʡʩʢʠʭ ʥʝʬʪʝʡ. 

4. ʌʘʢʪ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʧʨʦʨʘʙʦʪʢʠ ʧʦʨʦʜ ʬʫʥʜʘʤʝʥʪʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʣʠʪʦʣʦʛʦ-

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ð ʭʘʨʘʢʪʝʨʥʳʤʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ð 

ʭʣʦʨʠʪʠʟʘʮʠʷ, ʢʘʨʙʦʥʘʪʠʟʘʮʠʷ, ʩʝʨʠʮʠʪʠʟʘʮʠʷ ʵʬʬʫʟʠʚʦʚ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ ʟʦʥ ʩʞʘʪʠʷ (ʩʫʪʫʨʳ) ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʛʣʫʙʠʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʦʩʪʫʧʣʝʥʠʷ ʋɺ ʚ ʫʯʘʩʪʢʠ 

ʨʘʟʫʧʣʦʪʥʝʥʠʷ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʬʫʥʜʘʤʝʥʪʘ. ʊʘʢ ʢʘʢ ʧʦʣʦʞʝʥʠʝ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ ʚ 

ʨʘʤʢʘʭ ʚʳʧʦʣʥʷʝʤʦʡ ʨʘʙʦʪʳ ʥʝ ʚʳʷʚʣʝʥʦ, ʧʨʝʜʣʦʞʝʥʘ ʛʠʧʦʪʝʟʘ ʧʦʩʪʘʚʢʠ ʥʝʬʪʷʥʳʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʣʘʩʪʳ-ʢʦʣʣʝʢʪʦʨʳ ʠʟ ʨʘʩʩʝʷʥʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʘʣʝʦʟʦʷ. ʇʦ 

ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʩʦʩʪʘʚʫ ʚʝʱʝʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥʦ ʢ ʦʨʛʘʥʠʯʝʩʢʦʤʫ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʟʘʪʷʥʫʪʦʤʫ ʚ ʫʩʣʦʚʠʷʭ ʧʦʜʜʚʠʛʘ ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʛʣʫʙʠʥʫ. ʉʙʦʨ ʥʝʬʪʠ, 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʧʨʦʠʩʭʦʜʠʣ ʚ ʧʨʦʮʝʩʩʝ ʜʚʠʞʝʥʠʷ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ ʚ ʫʯʘʩʪʢʘʭ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʙʣʦʢʦʚʦʛʦ ʜʨʦʙʣʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘ.  
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ɸʃʔʊɽʈʅɸʊʀɺʅʆʁ ʕʅɽʈɻɽʊʀʂʀ ɺ ʈʆʉʉʀʁʉʂʀʍ ʈɽɻʀʆʅɸʍ 
 

Éɼʚʠʥʠʥ ɼ. ʖ., ORCID: 0000-0002-9451-4445, SPIN-ʢʦʜ: 3538-0450, ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, 

ʏʝʣʷʙʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʏʝʣʷʙʠʥʩʢ, ʈʦʩʩʠʷ, ecologchel@74.ru 
 

PROSPECTS FOR REDUCING THE NEGATIVE ANTHROPOGENIC IMPACT ON 

THE ENVIRONMENT AS A RESULT OF THE DEVELOPMENT OF RENEWABLE 

ENERGY IN THE RUSSIAN REGIONS 
 

ÉDvinin D., ORCID: 0000-0002-9451-4445, SPIN-code: 3538-0450,  

Ph.D., Chelyabinsk State University, Chelyabinsk, Russia, ecologchel@74.ru 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʧʫʙʣʠʢʘʮʠʠ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ (ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ) ʵʥʝʨʛʝʪʠʢʠ ʧʦʩʨʝʜʩʪʚʦʤ ʦʮʝʥʢʠ ʝʝ ʫʜʝʣʴʥʦʡ 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʉʧʝʮʠʬʠʯʝʩʢʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʠʝ ʚʳʙʨʦʩʦʚ ʠ ʩʙʨʦʩʦʚ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʦʜʥʘʢʦ ʩʦʦʨʫʞʝʥʠʝ 

ʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ ʠ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʧʦʩʦʙʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʷʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʤʘʪʝʨʠʘʣʴʥʳʝ ʧʦʪʦʢʠ ʚ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʝ ɿʝʤʣʠ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʝʠʟʙʝʞʥʦ ʚʝʜʝʪ 

ʢ ʜʝʛʨʘʜʘʮʠʠ ʧʨʠʨʦʜʥʳʭ ʛʝʦʩʠʩʪʝʤ. ʕʪʦ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠ ̫ʦʩʦʙʦʛʦ ʢʨʠʪʝʨʠʷ ʜʣʷ ʦʮʝʥʢʠ 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʫʢʘʟʘʥʥʦʡ ʦʪʨʘʩʣʠ ʵʢʦʥʦʤʠʢʠ. ɼʣʷ ʘʥʘʣʠʟʘ ʤʘʪʝʨʠʘʣʴʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʨʠʪʝʨʠʡ ʩʫʤʤʘʨʥʳʭ Material Input ï ʯʠʩʝʣ, ʧʦʟʚʦʣʷʶʱʠʡ ʚʩʶ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʝʜʠʥʦʡ ʚʝʣʠʯʠʥʳ, ʠ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʦʩʫʱʝʩʪʚʠʪʴ ʩʨʘʚʥʝʥʠʝ ʵʥʝʨʛʝʪʠʢʠ, ʨʘʙʦʪʘʶʱʝʡ ʥʘ ʠʩʢʦʧʘʝʤʦʤ ʪʦʧʣʠʚʝ ʠ 

ʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ. ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʜʦʣʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ ʦʙʱʝʤ ʵʥʝʨʛʦʙʘʣʘʥʩʝ ʩʪʨʘʥʳ ʥʝʚʝʣʠʢʘ, ʠ ʩʦʩʪʘʚʣʷʝʪ 0,14%, 

ʦʜʥʘʢʦ ʨʷʜ ʩʮʝʥʘʨʠʝʚ ʧʨʝʜʧʦʣʘʛʘʝʪ ʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʚ ʙʫʜʫʱʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. 

ɺ ʦʩʥʦʚʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʧʦʣʦʞʝʥ ʛʠʧʦʪʝʪʠʯʝʩʢʠʡ ʩʮʝʥʘʨʠʡ ʧʦʣʥʦʛʦ ʟʘʤʝʱʝʥʠʷ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʵʪʦ ʧʦʟʚʦʣʠʪ ʫʤʝʥʴʰʠʪʴ ʫʨʦʚʝʥʴ ʤʘʪʝʨʠʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʩʠʡʩʢʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ 

6,93 ʨʘʟʘ. ɺ 31 ʨʦʩʩʠʡʩʢʦʤ ʨʝʛʠʦʥʝ ʜʘʥʥʘʷ ʚʝʣʠʯʠʥʘ ʦʢʘʞʝʪʩʷ ʚʳʰʝ ʩʨʝʜʥʝʡ ʧʦ ʩʪʨʘʥʝ, ʠ 

ʩʦʢʨʘʱʝʥʠʝ ʫʜʝʣʴʥʦʡ ʤʘʪʝʨʠʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʨʘʩʣʠ ʜʦʩʪʠʛʥʝʪ ʚʝʣʠʯʠʥ ʦʪ 7,00 ʜʦ 

32,67 ʨʘʟ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ ʵʢʦʥʦʤʠʢʠ ʥʘ 

ʧʨʠʨʦʜʥʳʝ ʛʝʦʩʠʩʪʝʤʳ. ʆʩʦʙʝʥʥʦ ʚʳʩʦʢʠʡ ʵʬʬʝʢʪ ʦʞʠʜʘʝʪʩʷ ʚ ʨʝʛʠʦʥʘʭ ʠʤʝʶʱʠʭ ʨʘʟʚʠʪʫʶ 

ʫʛʦʣʴʥʫʶ ʵʥʝʨʛʝʪʠʢʫ ʠ ʚʭʦʜʷʱʠʭ ʚ ʋʨʘʣʴʩʢʠʡ, ʉʠʙʠʨʩʢʠʡ ʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʝ 

ʦʢʨʫʛʘ. ʇʦʣʫʯʝʥ ʚʳʚʦʜ, ʯʪʦ ʟʘʤʝʱʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ, ʧʦʟʚʦʣʠʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʫʢʘʟʘʥʥʦʡ ʦʪʨʘʩʣʠ ʭʦʟʷʡʩʪʚʘ ʙʣʘʛʦʜʘʨʷ 

ʫʤʝʥʴʰʝʥʠʶ ʤʘʪʝʨʠʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. 
 

Abstract. The publication analyzes the anthropogenic impact of renewable (alternative) 

energy on the environment by assessing its specific material intensity. A specific feature of 

alternative energy, there is practically no emissions and discharges into the environment, however, 

the construction of power plants and their operation can significantly change the existing material 

flows in the geographic shell of the Earth, which in the future inevitably leads to the degradation of 

natural geosystems. This requires the use of a special criterion for assessing the material intensity of 
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the specified sector of the economy. To analyze the material intensity, the criterion of total Material 

Input ï numbers was used, which allows the entire set of natural resources to be presented as 

a single value, and thus to compare the energy operating on fossil fuels and power plants of 

renewable energy. At this point in time, the share of alternative energy in the total energy balance of 

the country is small, amounting to 0.14%, however, a number of scenarios assume its significant 

increase in the future period of time. The study was based on a hypothetical scenario of complete 

replacement of traditional energy with alternative energy sources. It has been established that this 

will reduce the level of material intensity of the Russian energy sector by 6.93 times. In 31 Russian 

regions, this value will be higher than the national average, and the reduction in the specific 

material intensity of the industry will reach values from 7.00 to 32.67 times, which will 

significantly reduce the anthropogenic impact of this economic sector on natural geosystems. 

A particularly high effect is expected in the regions with developed coal energy and included in 

the Ural, Siberian and Far Eastern federal districts. The conclusion is that the replacement of 

traditional energy with alternative energy will significantly reduce the anthropogenic impact of this 

sector of the economy due to a decrease in material intensity. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʵʥʝʨʛʝʪʠʢʘ, ʤʘʪʝʨʠʘʣʴʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʧʨʠʨʦʜʥʳʝ 

ʛʝʦʩʠʩʪʝʤʳ, ʥʝʛʘʪʠʚʥʦʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. 
 

Keywords: renewable energy, material intensity, natural geosystems, negative anthropogenic 

impact, ecological and economic effect. 
 

ɺʚʝʜʝʥʠʝ 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʫ ʩʨʝʜʫ. ʂʘʢ ʧʨʘʚʠʣʦ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ ʵʪʦʤ 

ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ ʚʦʟʥʠʢʘʶʱʠʭ ʚʳʙʨʦʩʘʭ ʚ ʘʪʤʦʩʬʝʨʫ ʠ ʩʙʨʦʩʘʭ ʚ ʚʦʜʥʫʶ ʩʨʝʜʫ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʜʘʥʥʳʝ ʷʚʣʝʥʠʷ ʚʦʟʥʠʢʘʶʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʩʣʝʜʩʪʚʠʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʧʨʠʨʦʜʥʳʭ ʛʝʦʩʠʩʪʝʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʢʘʟʘʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʝ ɿʝʤʣʠ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 

ʧʦʷʚʣʝʥʠʝ ʧʨʦʙʣʝʤ ʚ ʧʨʠʨʦʜʥʳʭ ʛʝʦʩʠʩʪʝʤʘʭ [1ï2]. ɺ 80ï90-ʝ ʛʦʜʳ XX ʚʝʢʘ ʙʳʣʘ 

ʩʬʦʨʤʠʨʦʚʘʥʘ ʢʦʥʮʝʧʮʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʚ ʢʦʪʦʨʦʡ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʟʘʥʠʤʘʶʪ 

ʚʦʧʨʦʩʳ ʨʝʩʫʨʩʦʝʤʢʦʩʪʠ (ʤʘʪʝʨʠʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ) ʦʪʜʝʣʴʥʳʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ [3]. 

ʋʤʝʥʴʰʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ 

ʥʝʚʦʟʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʥʝ ʧʨʠʙʝʛʥʫʚ ʢ ʫʤʝʥʴʰʝʥʠʶ ʨʝʩʫʨʩʦʝʤʢʦʩʪʠ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ 

ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʘʢʠʭ ʙʘʟʦʚʳʭ ʢʘʢ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʝ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ (ʚʦʟʦʙʥʦʚʣʷʝʤʘʷ) ʵʥʝʨʛʝʪʠʢʘ, ʝʝ 

ʭʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʮʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʦʢʦʚ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʚ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʝ ɿʝʤʣʠ, ʩ ʤʠʥʠʤʘʣʴʥʳʤ 

ʠʭ ʠʟʤʝʥʝʥʠʝʤ [4]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʨʦʮʝʩʩ ʟʘʤʝʱʝʥʠʷ ʵʥʝʨʛʝʪʠʢʠ 

ʨʘʙʦʪʘʶʱʝʡ ʥʘ ʠʩʢʦʧʘʝʤʦʤ ʪʦʧʣʠʚʝ ʦʙʲʝʢʪʘʤʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʙʣʘʛʦʪʚʦʨʥʦ 

ʩʢʘʞʝʪʩʷ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʨʝʛʠʦʥʘʭ [5]. ɺʦʧʨʦʩ ʚʦʟʥʠʢʘʝʪ ʣʠʰʴ ʩ ʢʨʠʪʝʨʠʷʤʠ 

ʦʮʝʥʢʠ, ʧʦʩʢʦʣʴʢʫ ʪʨʘʜʠʮʠʦʥʥʦ ʫʨʦʚʝʥʴ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʨʝʜʝʣʷʣʩʷ ʠ ʩʨʘʚʥʠʚʘʣʩʷ 

ʥʘ ʦʩʥʦʚʝ çʚʳʭʦʜʥʳʭè ʚʳʙʨʦʩʦʚ ʠ ʩʙʨʦʩʦʚ [6]. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʥʝ ʧʨʠʤʝʥʠʤ ʢ ʦʙʲʝʢʪʘʤ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʧʦʩʢʦʣʴʢʫ çʚʳʭʦʜʷʱʠʝè ʧʦʪʦʢʠ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ. ɿʥʘʯʠʪ, ʧʦʪʨʝʙʫʝʪʩʷ ʥʝʢʦʪʦʨʳʡ ʦʩʦʙʳʡ ʢʨʠʪʝʨʠʡ ʧʦʟʚʦʣʷʶʱʠʡ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʵʥʝʨʛʦʦʙʲʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ çʚʭʦʜʷʱʠʭè ʤʘʪʝʨʠʘʣʴʥʳʭ 
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ʧʦʪʦʢʦʚ, ʪʘʢ ʢʘʢ ʧʨʠ ʩʦʦʨʫʞʝʥʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʫʩʪʘʥʦʚʦʢ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʝʪʠʢʠ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʥʝʠʟʙʝʞʥʦ ʟʘʪʨʘʯʠʚʘʶʪʩʷ [7ï8]. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ ʨʦʩʩʠʡʩʢʘʷ ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʟʘʥʠʤʘʝʪ ʥʠʯʪʦʞʥʫʶ ʜʦʣʶ ð 0,14% [9]. ʊʝʤ 

ʥʝ ʤʝʥʝʝ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʷʜʝ ʨʝʛʠʦʥʦʚ ʝʝ ʩʦʚʦʢʫʧʥʘʷ ʜʦʣʷ ʠ ʩʝʡʯʘʩ ʟʘʥʠʤʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʝʣʠʯʠʥʳ, ʙʦʣʝʝ 1/3 ʵʥʝʨʛʦʙʘʣʘʥʩʘ: ʂʘʤʯʘʪʩʢʠʡ ʢʨʘʡ, ʨʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ, 

ʨʝʩʧʫʙʣʠʢʘ ʂʨʳʤ. ɺ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʚʦʟʦʙʥʦʚʣʷʝʤʘʷ ʵʥʝʨʛʝʪʠʢʘ ʫʞʝ ʟʘʥʷʣʘ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʤʝʩʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ: ʚ ɻʝʨʤʘʥʠʠ ʙʦʣʝʝ 40%, ʚ ʀʥʜʠʠ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 16%, ʠ ʚ ʉʐɸ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ 10%. ʇʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʚ ʙʫʜʫʱʝʤ 

ʦʞʠʜʘʪʴ ʠ ʚ ʨʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʘʭ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ çʟʝʣʝʥʦʡ ʵʥʝʨʛʝʪʠʢʠè, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʨʘʥʝʝ ʦʮʝʥʠʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʦʪ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 
 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʝʡ ʨʝʩʫʨʩʦʝʤʢʦʩʪʠ (ʤʘʪʝʨʠʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ) ʵʥʝʨʛʝʪʠʢʠ 

ʨʘʙʦʪʘʶʱʝʡ ʥʘ ʠʩʢʦʧʘʝʤʦʤ ʪʦʧʣʠʚʝ ʠ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ (ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ) ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ 

ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʠʤʝʥʝʥʠʷ ʢʨʠʪʝʨʠʷ MI (Material Input)-ʯʠʩʝʣ [10ï11].  

ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʨʘʟʠʪʴ ʫʜʝʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ʧʦʪʨʝʙʣʷʝʤʳʭ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʘʷ ʧʨʷʤʦ ʣʠʙʦ ʢʦʩʚʝʥʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʚʳʨʘʙʦʪʢʝ ʦʜʥʦʛʦ 

ʢʠʣʦʚʘʪʪʘ ʵʥʝʨʛʠʠ. ɺ ʠʪʦʛʝ ʦʥ ʧʦʟʚʦʣʷʝʪ ʩʨʘʚʥʠʪʴ çʚʭʦʜʷʱʠʝè ʤʘʪʝʨʠʘʣʴʥʳʝ ʧʦʪʦʢʠ ʢʘʢ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ ʨʝʛʠʦʥʝ, ʪʘʢ ʠ ʫʩʪʘʥʦʚʦʢ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʛʝʥʝʨʘʮʠʠ. ʋʢʘʟʘʥʥʳʡ 

ʢʨʠʪʝʨʠʡ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴʩʷ ʧʦ ʦʪʜʝʣʴʥʳʤ ʢʘʪʝʛʦʨʠʷʤ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʚʭʦʜʘ, ʯʪʦ ʠʤʝʝʪ 

ʟʥʘʯʝʥʠʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʨʦʜʫʢʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ ʟʘʨʘʥʝʝ ʠʟʤʝʥʠʪʴ 

ʧʦʪʨʝʙʣʷʝʤʳʡ ʨʝʩʫʨʩ ʩ ʚʳʩʦʢʦʡ ʚʝʣʠʯʠʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʆʜʥʘʢʦ ʧʨʠ ʘʥʘʣʠʟʝ 

ʮʝʣʳʭ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, 

ʪʘʢʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʤʦʞʝʪ ʣʠʰʴ ʫʩʣʦʞʥʷʪʴ ʨʘʙʦʪʫ. ʇʦʵʪʦʤʫ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʨʘʩʯʝʪʦʚ ʧʨʠʤʝʥʷʣʩʷ ʘʚʪʦʨʩʢʠʡ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʡ ʢʨʠʪʝʨʠʡ ʩʫʤʤʘʨʥʳʭ 

MI-ʯʠʩʝʣ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʦʙʱʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʨʘʩʯʝʪʳ, ʪʨʝʙʫʝʪʩʷ ʠʟʥʘʯʘʣʴʥʦ 

ʦʙʣʘʜʘʪʴ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʤʘʪʝʨʠʘʣʴʥʦʤ ʚʭʦʜʝ ʜʣʷ ʧʨʦʩʪʳʭ, ʙʘʟʦʚʳʭ ʚʝʱʝʩʪʚ. ʊʘʢʠʝ ʜʘʥʥʳʝ 

ʜʣʷ ʮʝʣʦʛʦ ʨʷʜʘ ʙʘʟʦʚʳʭ ʚʝʱʝʩʪʚ ʟʘʨʘʥʝʝ ʨʘʩʩʯʠʪʘʥʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʠʥʪʝʨʥʝʪ-ʧʦʨʪʘʣʝ 

ɺʫʧʧʝʨʪʘʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʢʣʠʤʘʪʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ɻʝʨʤʘʥʠʷ) ʧʦ ʩʣʝʜʫʶʱʝʤʫ 

ʘʜʨʝʩʫ: www.wupperinst.org [12]. ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʨʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʘʭ 

ʦʙʲʝʢʪʘʭ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʪʘʢ ʠ ʦʙʲʝʢʪʦʚ ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʠʩʢʦʧʘʝʤʦʤ 

ʪʦʧʣʠʚʝ, ʙʳʣʠ ʚʟʷʪʳ ʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʘʡʪʘ ʧʦʩʚʷʱʝʥʥʦʛʦ 

ʵʥʝʨʛʝʪʠʢʝ energybase.ru, ʘ ʪʘʢʞʝ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨʘ. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʅʀʋ çɺʳʩʰʘʷ ʰʢʦʣʘ ʵʢʦʥʦʤʠʢʠè ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʦʧʨʝʜʝʣʝʥʳ 

ʥʝʩʢʦʣʴʢʦ ʩʮʝʥʘʨʠʝʚ ʧʦ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ ʨʦʩʩʠʡʩʢʦʡ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ 

ʚʧʣʦʪʴ ʜʦ 2030 ʛʦʜʘ [13]. ʆʧʨʝʜʝʣʝʥ ʧʝʨʝʯʝʥʴ ʪʨʝʥʜʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ, ʠ 

ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʵʥʝʨʛʦʠʩʪʦʯʥʠʢʠ ʦʙʣʘʜʘʶʱʠʝ ʥʘʠʙʦʣʴʰʝʡ ʧʝʨʩʧʝʢʪʠʚʦʡ: ʩʦʣʥʝʯʥʳʝ ʠ 

ʚʝʪʨʷʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʢʠ ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʙʠʦʪʦʧʣʠʚʝ. ɸʥʘʣʠʟ ʫʢʘʟʘʥʥʳʭ 

ʩʮʝʥʘʨʠʝʚ ʧʨʠʚʦʜʠʪ ʢ ʚʳʚʦʜʘʤ, ʯʪʦ ʢ ʩʦʞʘʣʝʥʠʶ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʢʦʥʦʤʠʢʠ 

ʚʨʷʜ ʣʠ ʧʦʟʚʦʣʷʪ ʦʩʫʱʝʩʪʚʠʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʰʠʨʦʢʦʤʫ ʚʥʝʜʨʝʥʠʶ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʝʪʠʢʠ. ɺʝʣʠʯʠʥʳ ʧʨʠʨʦʩʪʘ ɺɺʇ (ʚʘʣʦʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʜʫʢʪʘ) ʘ ʪʘʢʞʝ ʧʨʠʚʣʝʯʝʥʠʷ 

ʠʥʚʝʩʪʠʮʠʡ ʚ ʵʢʦʥʦʤʠʢʫ ʦʩʪʘʶʪʩʷ ʥʝʙʦʣʴʰʠʤʠ, ʯʪʦ ʜʝʣʘʝʪ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ ʫʩʢʦʨʝʥʥʳʡ 

ʨʦʩʪ ʜʘʥʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʧʨʦʛʥʦʟʘʤ, ʜʦʣʷ ʚʦʟʦʙʥʷʚʣʷʝʤʦʡ 
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ʵʥʝʨʛʝʪʠʢʠ ʚʨʷʜ ʣʠ ʧʨʝʚʳʩʠʪ ʚʝʣʠʯʠʥʳ ʚ 3ï5% ʢ 2030 ʛʦʜʫ, ʯʪʦ ʦʜʥʘʢʦ ʥʝ ʦʪʨʠʮʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʩʮʝʥʘʨʠʷ çʅʦʚʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʫʢʣʘʜè ʧʦʟʚʦʣʷʶʱʠʡ ʜʦʩʪʠʯʴ 

ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʫʢʘʟʘʥʥʦʤ ʧʨʦʮʝʩʩʝ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʟʘ ʦʩʥʦʚʫ ʧʨʠʥʷʪ ʛʠʧʦʪʝʪʠʯʝʩʢʠʡ ʩʮʝʥʘʨʠʡ ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʣʥʦʩʪʴʶ 

ʟʘʤʝʥʠʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʫ ʨʘʙʦʪʘʶʱʫʶ ʥʘ ʠʩʢʦʧʘʝʤʦʤ ʪʦʧʣʠʚʝ ʫʩʪʘʥʦʚʢʘʤʠ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ (ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ) ʵʥʝʨʛʝʪʠʢʦʡ. ɼʘʣʝʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʘʩʯʝʪʳ, ʚʦ ʩʢʦʣʴʢʦ 

ʨʘʟ ʫʤʝʥʴʰʠʪʩʷ ʫʜʝʣʴʥʘʷ ʤʘʪʝʨʠʘʣʴʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʘ ʟʥʘʯʠʪ ʠ ʩʥʠʟʠʪʩʷ ʫʨʦʚʝʥʴ 

ʥʝʛʘʪʠʚʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ ʚ 

ʨʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʘʭ. ʆʧʨʝʜʝʣʝʥʳ ʨʝʛʠʦʥʳ ʛʜʝ ʚʥʝʜʨʝʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦ, ʩʧʦʩʦʙʥʦ ʜʘʪʴ ʥʘʠʙʦʣʴʰʠʡ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. ɺ 

ʩʨʝʜʥʝʤ ʜʣʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʫʢʘʟʘʥʥʳʡ ʛʠʧʦʪʝʪʠʯʝʩʢʠʡ ʩʮʝʥʘʨʠʡ ʧʦʟʚʦʣʠʪ 

ʫʤʝʥʴʰʠʪʴ ʫʨʦʚʝʥʴ ʤʘʪʝʨʠʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ 6,93 ʨʘʟʘ [14]. ʇʦʵʪʦʤʫ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʙʳʣʠ ʧʨʠʟʥʘʥʳ ʨʝʛʠʦʥʳ, ʛʜʝ ʫʨʦʚʝʥʴ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʘʞʝʪʩʷ ʙʦʣʴʰʝ ʩʨʝʜʥʠʭ ʮʠʬʨ ʧʦ ʩʪʨʘʥʝ. ɺ ʎʝʥʪʨʘʣʴʥʦʤ 

ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ: ɹʨʷʥʩʢʘʷ, ʄʦʩʢʦʚʩʢʘʷ, ʈʷʟʘʥʩʢʘʷ, ʊʘʤʙʦʚʩʢʘʷ, ʊʫʣʴʩʢʘʷ ʦʙʣʘʩʪʴ; ʚ 

ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ: ɸʨʭʘʥʛʝʣʴʩʢʘʷ, ɺʦʣʦʛʦʜʩʢʘʷ, ʅʦʚʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʨʝʩʧʫʙʣʠʢʘ ʂʦʤʠ, ʅʝʥʝʮʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ; ʚ ʖʞʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ: ɸʩʪʨʘʭʘʥʩʢʘʷ 

ʦʙʣʘʩʪʴ, ʛ. ʉʝʚʘʩʪʦʧʦʣʴ; ʚ ʇʨʠʚʦʣʞʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ: ʨʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ; ʚ 

ʋʨʘʣʴʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ: ʂʫʨʛʘʥʩʢʘʷ, ʉʚʝʨʜʣʦʚʩʢʘʷ, ʊʶʤʝʥʩʢʘʷ, ʏʝʣʷʙʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ; ʚ ʉʠʙʠʨʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ: ɸʣʪʘʡʩʢʠʡ, 

ʂʨʘʩʥʦʷʨʩʢʠʡ, ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʢʨʘʡ, ʂʝʤʝʨʦʚʩʢʘʷ, ʅʦʚʦʩʠʙʠʨʩʢʘʷ, ʆʤʩʢʘʷ, ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʨʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ, ʨʝʩʧʫʙʣʠʢʘ ʊʳʚʘ; ʚ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ: ʇʨʠʤʦʨʩʢʠʡ 

ʢʨʘʡ, ʉʘʭʘʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʍʘʙʘʨʦʚʩʢʠʡ ʢʨʘʡ, ɽʚʨʝʡʩʢʘʷ ʘʚʪʦʥʦʤʥʘʷ ʦʙʣʘʩʪʴ, ʏʫʢʦʪʩʢʠʡ 

ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ. 

ɼʣʷ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ (ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ) ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ (ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ) 

ð 0,15 ʢʛ.ʢɺʪ.ʯ (ʚ ʩʫʤʤʘʨʥʳʭ MI-ʯʠʩʣʘʭ) [14]. ɼʘʥʥʘʷ ʚʝʣʠʯʠʥʘ ʙʳʣʘ ʧʨʠʥʷʪʘ ʢʘʢ ʦʩʥʦʚʥʘʷ 

ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʘʥʘʣʠʟʘ. ʋ ʩʦʣʥʝʯʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ (ʉʕʉ) ʩʫʤʤʘʨʥʳʝ MI-ʯʠʩʣʘ 

ʨʘʩʩʯʠʪʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ɺʫʧʧʝʨʪʘʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʢʣʠʤʘʪʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʩʦʩʪʘʚʠʣʠ ʢʛ.ʢɺʪ.ʯ ð 0,12, ʫ ʚʝʪʨʷʥʳʭ ʫʩʪʘʥʦʚʦʢ (ɺʕʉ) ʩʫʤʤʘʨʥʳʝ MI-ʯʠʩʣʘ 0,1 ʢʛ.ʢɺʪ.ʯ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʚ ʨʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʘʭ, ʧʨʠ ʨʘʟʚʠʪʠʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʧʦʟʚʦʣʷʶʱʝʡ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʤʘʪʝʨʠʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 31 ʨʦʩʩʠʡʩʢʦʤ ʨʝʛʠʦʥ ʧʝʨʩʧʝʢʪʠʚʳ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʩʢʦʨʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ 

ʵʥʝʨʛʝʪʠʢʠ ʦʢʘʞʫʪʩʷ ʚʳʰʝ ʦʙʱʝʨʦʩʩʠʡʩʢʦʛʦ ʫʨʦʚʥʷ ʩʥʠʞʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ 

6,93 ʨʘʟʘ. ʆʩʦʙʝʥʥʦ ʚʳʩʦʢʠʡ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʞʠʜʘʝʪʩʷ ʚ ʚʦʩʪʦʯʥʳʭ 

ʨʝʛʠʦʥʘʭ, ʚʭʦʜʷʱʠʭ ʚ ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ, ʉʠʙʠʨʩʢʠʡ ʠ ʋʨʘʣʴʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʝ ʦʢʨʫʛʘ. 

ʋʢʘʟʘʥʥʘʷ ʩʠʪʫʘʮʠʷ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʜʘʥʥʳʝ ʨʝʛʠʦʥʳ ʟʘʯʘʩʪʫʶ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ 

ʠʤʝʶʪ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʛʘʟʠʬʠʢʘʮʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʢʨʫʧʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʙʦʪʘʶʪ ʥʘ ʢʘʤʝʥʥʳʭ ʠ ʙʫʨʳʭ ʫʛʣʷʭ. ʀʤʝʥʥʦ ʫʛʦʣʴʥʘʷ ʵʥʝʨʛʝʪʠʢʘ 

ʦʢʘʟʳʚʘʝʪ ʥʘʠʙʦʣʴʰʝʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʛʝʦʩʠʩʪʝʤ: ʧʦʯʚʝʥʥʳʝ, 

ʙʠʦʪʠʯʝʩʢʠʝ, ʘʙʠʦʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, ʣʠʰʴ ʪʦʣʴʢʦ ʥʘ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʚʣʠʷʥʠʝ ʤʝʥʝʝ 

ʚʳʨʘʞʝʥʥʦ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʝʝ ʫʩʢʦʨʝʥʥʦʝ ʟʘʤʝʱʝʥʠʝ ʦʙʲʝʢʪʘʤʠ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 
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(ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ) ʵʥʝʨʛʝʪʠʢʠ ʧʦʟʚʦʣʠʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʦʩʪʠʯʴ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʛʦ 

ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. 
 

ʊʘʙʣʠʮʘ. 

ʈɽɻʀʆʅʓ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ ʅɸʀɹʆʃɽɽ ʇɽʈʉʇɽʂʊʀɺʅʓɽ ʉ ʊʆʏʂʀ ɿʈɽʅʀʗ 

ʉʅʀɾɽʅʀʗ ɺʆɿɼɽʁʉʊɺʀʗ ʅɸ ʆʂʈʋɾɸʖʑʋʖ ʉʈɽɼʋ ɺ ʈɽɿʋʃʔʊɸʊɽ ʈɸɿɺʀʊʀʗ 

ɸʃʔʊɽʈʅɸʊʀɺʅʆʁ ʕʅɽʈɻɽʊʀʂʀ 

ʈʝʛʠʦʥʳ 

ʆʞʠʜʘʝʤʳʡ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ  

(ɺʝʣʠʯʠʥʘ ʜʝʤʦʥʩʪʨʠʨʫʶʱʘʷ ʚʦ ʩʢʦʣʴʢʦ ʨʘʟ ʩʥʠʟʠʪʩʷ 

ʫʜʝʣʴʥʘʷ ʤʘʪʝʨʠʘʣʴʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ) 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ 20,93 

ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ 8,2 

ɸʩʪʨʘʭʘʥʩʢʘʷ ʦʙʣʘʩʪʴ 7,53 

ɹʨʷʥʩʢʘʷ ʦʙʣʘʩʪʴ 9 

ɺʦʣʦʛʦʜʩʢʘʷ ʦʙʣʘʩʪʴ 9,93 

ʛ. ʉʝʚʘʩʪʦʧʦʣʴ 7,87 

ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʢʨʘʡ 32,67 

ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 13,67 

ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ 13,27 

ʂʫʨʛʘʥʩʢʘʷ ʦʙʣʘʩʪʴ 8,8 

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 8 

ʅʝʥʝʮʢʠʡ ɸʆ 9,07 

ʅʦʚʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ 8,6 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ 9,2 

ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ 14,93 

ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ 26,8 

ʈʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ 7 

ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ 29,93 

ʈʝʩʧʫʙʣʠʢʘ ʂʦʤʠ 8,6 

ʈʝʩʧʫʙʣʠʢʘ ʊʳʚʘ 8,6 

ʈʷʟʘʥʩʢʘʷ ʦʙʣʘʩʪʴ 18,2 

ʉʘʭʘʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ 10,27 

ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 10,93 

ʊʘʤʙʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 7 

ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ 11,4 

ʊʫʣʴʩʢʘʷ ʦʙʣʘʩʪʴ 12,67 

ʊʶʤʝʥʩʢʘʷ ʦʙʣʘʩʪʴ 8,13 

ʍʘʙʘʨʦʚʩʢʠʡ ʢʨʘʡ ʩ ɽɸʆ 13,2 

ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ 7,87 

ʏʝʣʷʙʠʥʩʢʘʷ ʦʙʣʘʩʪʴ 12,07 

ʏʫʢʦʪʩʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ 15,2 
 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʝʨʩʧʝʢʪʠʚʥʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ ʦʙʣʘʜʘʶʱʠʝ ʥʝʙʦʣʴʰʠʤʠ 

ʚʝʣʠʯʠʥʘʤʠ ʫʜʝʣʴʥʦʡ ʤʘʪʝʨʠʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʩʶʜʘ ʦʪʥʦʩʷʪʩʷ ʩʦʣʥʝʯʥʳʝ ʘ ʪʘʢʞʝ 

ʚʝʪʨʷʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ. ɺ 31 ʩʫʙʲʝʢʪʝ ʬʝʜʝʨʘʮʠʠ ʩʮʝʥʘʨʠʡ ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʵʥʝʨʛʦʠʩʪʦʯʥʠʢʦʚ ʧʦʟʚʦʣʠʪ ʜʦʩʪʠʯʴ ʙʦʣʝʝ ʟʥʘʯʠʤʦʛʦ ʵʢʦʣʦʛʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʧʦ ʩʪʨʘʥʝ. ɺ ʦʩʦʙʝʥʥʦʩʪʠ ʜʘʥʥʘʷ ʩʠʪʫʘʮʠʷ 
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ʟʘʪʨʘʛʠʚʘʝʪ ʨʝʛʠʦʥʳ ʩ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʵʥʝʨʛʝʪʠʢʦʡ ʨʘʙʦʪʘʶʱʝʡ ʥʘ ʢʘʤʝʥʥʦʤ ʠ 

ʙʫʨʦʤ ʫʛʣʝ ʠ ʦʢʘʟʳʚʘʶʱʝʡ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʠʨʦʜʥʳʝ ʛʝʦʩʠʩʪʝʤʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʝʥ ʚʳʚʦʜ, ʯʪʦ ʩʮʝʥʘʨʠʡ ʟʘʤʝʱʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʨʝʰʘʪʴ ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ 

ʫʜʘʣʝʥʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʦʚ, ʘ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʟʘ ʩʯʝʪ ʦʙʱʝʛʦ ʫʤʝʥʴʰʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʨʘʩʣʠ ʭʦʟʷʡʩʪʚʘ. 
 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ: ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ʚ ʨʘʤʢʘʭ 

ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ ˉ18-010-00861. 
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DISTRIBUTION OF THE WASTE OF THE ELECTRIC STATIONS  

IN THE ATMOSPHERE, THEIR INFLUENCE  

ON THE ENVIRONMENT AND HUMAN HEALTH 

 

ÉAslanova E., Ph.D., Azerbaijan State Agricultural University, Ganja, Azerbaijan 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʨʘʟʤʝʱʝʥʠʷ ʪʝʧʣʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʚ 

ɸʟʝʨʙʘʡʜʞʘʥʝ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʭ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ, ʘ ʪʘʢʞʝ ʠʭ ʚʣʠʷʥʠʝ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ 

ʚʳʨʘʙʦʪʢʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʧʫʪʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʘʨʫʰʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. 

 

Abstract. Location of the thermal electric stations in Azerbaijan, noxious gases they emit into 

the atmosphere, their influence on the ecosystem and human organism have been analyzed in 

the presented article. The energy which is extracted and used by the electric stations in Azerbaijan 

was shown and the ways of the prevented ecological imbalance were shown. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻ ʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʚʳʙʨʦʩʳ, ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ, ʵʢʦʩʠʩʪʝʤʘ, ʙʠʦʩʬʝʨʘ. 

 

Keywords: electric stations, stations, waste, noxious substances, ecosystem, biosphere. 

 

ɺʚʝʜʝʥʠʝ 

ɺ. ɽ. ʌʣʠʥʪ ʩʢʘʟʘʣ, ʯʪʦ çʥʫʞʥʦ ʦʪʯʝʪʣʠʚʦ ʩʦʟʥʘʚʘʪʴ, ʯʪʦ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

ʙʠʦʩʬʝʨʳ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʤʳʩʣʝ ʠʤʝʝʪ ʭʘʨʘʢʪʝʨ ʛʣʦʙʘʣʴʥʦʡ ʢʘʪʘʩʪʨʦʬʳ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʡ 

ʣʘʥʜʰʘʬʪ ð ɻ ʪʦ ʣʘʥʜʰʘʬʪ ʙʫʜʫʱʝʛʦ. ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʫʞʝ ʯʝʨʝʟ 100ï200 ʣʝʪ ʦʥ ʟʘʡʤʝʪ 

ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ, ʙʳʪʴ ʤʦʞʝʪ, ʚʝʯʥʳʭ ʣʴʜʦʚ ʠ ʛʦʨʥʳʭ 

ʚʝʨʰʠʥ. ʇʨʠʯʠʥʳ ʵʪʦʛʦ ʢʨʦʶʪʩʷ ʚ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʠ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʤ ʨʦʩʪʝ 

ʥʘʨʦʜʦʥʘʩʝʣʝʥʠʷ ɿʝʤʣʠ, ʚ ʙʝʟʦʩʪʘʥʦʚʦʯʥʦʤ ʥʘʨʘʱʠʚʘʥʠʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ʚ ʧʦʩʪʦʷʥʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʠʩʪʦʯʥʠʢʘʭ ʵʥʝʨʛʠʠ, ʜʨʫʛʠʭ ʧʨʦʮʝʩʩʘʭ, 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ çʪʦʨʞʝʩʪʚʫ ʮʠʚʠʣʠʟʘʮʠʠè. ʄʳ ʙʫʜʝʤ ʧʦʩʪʘʚʣʝʥʳ ʧʝʨʝʜ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʟʘʥʦʚʦ ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʠ ʩʦʟʜʘʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚʳʝ ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʯʝʣʦʚʝʯʝʩʪʚʦ ʢʠʩʣʦʨʦʜʦʤ, ʚʦʜʦʡ, ʧʠʱʝʡ, ʵʥʝʨʛʠʝʡ. ɹʝʟ ʩʦʭʨʘʥʝʥʠʷ 

ʛʝʥʦʬʦʥʜʘ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ, ʙʝʟ ʟʥʘʥʠʷ ʦʩʥʦʚʥʳʭ ʟʘʢʦʥʦʚ ʧʨʠʨʦʜʳ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ 

ʩʦʟʜʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʢʦʩʠʩʪʝʤ ʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʮʝʣʦʤ, ʤʳ ʦʢʘʞʝʤʩʷ 

ʙʝʩʧʦʤʦʱʥʳʤʠè [1]. 

ɺ ʮʝʣʦʤ ʦʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʵʢʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʦʭʨʘʥʦʡ ʚʩʝʛʦ ʞʠʚʦʛʦ. ʆʭʨʘʥʘ 

ʧʨʠʨʦʜʳ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʷʚʣʷʷʩʴ ʜʦʣʛʦʤ ʢʘʞʜʦʛʦ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʦʙʱʝʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʥʘʩʫʱʥʦʡ ʧʨʦʙʣʝʤʦʡ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʄʠʣʣʠʦʥʳ ʣʝʪ 

ʩʦʚʤʝʩʪʥʦʡ ʵʚʦʣʶʮʠʠ ʦʪʨʘʙʦʪʘʣʠ ʩʣʦʞʥʝʡʰʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʛʜʝ ʢʘʞʜʳʡ ʞʠʚʦʡ 
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ʦʨʛʘʥʠʟʤ ʠʣʠ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʚʠʜ ʠʛʨʘʝʪ ʩʚʦʶ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ, ʚ ʮʝʣʦʤ ʦʙʝʩʧʝʯʠʚʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʩʝʡ ʩʠʩʪʝʤʳ. ɺ ʥʝʡ ʥʝʪ ʥʠʯʝʛʦ ʣʠʰʥʝʛʦ, ʚʩʝ ʫʙʨʘʥʦ ʵʚʦʣʶʮʠʝʡ, ʠ 

ʠʩʯʝʟʥʦʚʝʥʠʝ ʣʶʙʦʛʦ ʠʟ ʟʚʝʥʴʝʚ ʥʝʧʨʝʤʝʥʥʦ ʦʪʨʘʟʠʪʩʷ ʥʘ ʝʝ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʏʝʣʦʚʝʢ ʪʦʞʝ 

ʯʘʩʪʴ ʵʪʦʡ ʩʠʩʪʝʤʳ, ʦʥ ʥʝ ʤʦʞʝʪ ʞʠʪʴ ʚʥʝ ʝʝ. ʋʪʨʘʪʘ ʣʶʙʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʠʜʘ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʟʥʘʯʘʝʪ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʫʛʨʦʟʫ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʚ ʨʘʤʢʘʭ 

ʥʘʨʫʰʝʥʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ [2].  

 

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ɺʦ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʦ ʩ ʜʦʙʳʯʝʡ 

ʵʥʝʨʛʠʠ, ʧʦʪʨʝʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʤʦʛʫʪ ʙʳʪʴ ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʪʦʣʴʢʦ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ. ʏʝʤ ʥʠʞʝ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ, ʯʝʤ ʚʳʰʝ ʠ ʢʘʯʝʩʪʚʝʥʥʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʇʝʨʚʘʷ ʜʦʙʳʯʘ ʵʥʝʨʛʠʠ ʠ ʝʛʦ ʩʦʭʨʘʥʝʥʠʝ, ʩʚʷʟʘʥʦ ʩ 

ʜʦʙʳʚʘʥʠʝʤ ʦʛʥʷ ʧʝʨʚʦʙʳʪʥʳʤʠ ʣʶʜʴʤʠ. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʚ ʪʝ ʚʨʝʤʝʥʘ 

ʷʚʣʷʣʠʩʴ ʜʨʝʚʝʩʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʥʘʢʦʧʣʝʥʠʝ ʢʦʪʦʨʳʭ ʪʨʝʙʦʚʘʣʘ ʚʢʣʘʜʘ ʬʠʟʠʯʝʩʢʦʡ ʩʠʣʳ.  

ɺ ʩʨʝʜʥʠʝ ʚʝʢʘ ʯʝʣʦʚʝʯʝʩʪʚʦ ʧʨʠʦʙʨʝʣʘ ʥʘʚʳʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʚʝʪʨʘ, ʚʦʜʳ, ʜʨʝʚʝʩʠʥʳ, ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ, ʥʝʬʪʠ, ʪʦʨʬʘ, ʛʦʨʶʯʠʭ ʩʣʘʥʮʝʚ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ 

ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʧʦ ʩʨʘʚʥʝʥʠʠ. ʂ ʧʝʨʚʦʙʳʪʥʦʤʫ ʦʙʱʝʩʪʚʫ ʚʦʟʨʦʩʣʦ ʧʦʯʪʠ ʚ 10 ʨʘʟ. ɺ 

ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʠʥʜʫʩʪʨʠʠ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ ʧʦʪʨʝʙʣʷʝʪ ʵʥʝʨʛʠʶ ʚ 100 ʨʘʟ ʙʦʣʴʰʝ, 

ʩʦʟʜʘʚʘʷ ʩʝʙʝ ʝʩʪʝʩʪʚʝʥʥʦ ʢʦʤʬʦʨʪʘʙʝʣʴʥʳʝ ʫʩʣʦʚʠʷ. 

ɾʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ʦʩʫʱʝʩʪʚʣʷʶʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʚ ʧʨʠʨʦʜʝ, ʪʘʢʠʭ ʢʘʢ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʛʘʟʦʚʦʛʦ 

ʩʦʩʪʘʚʘ ʘʪʤʦʩʬʝʨʳ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʠ ʢʣʠʤʘʪʘ, ʟʘʱʠʪʘ ʧʨʠʙʨʝʞʥʳʭ ʟʦʥ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʨʘʩʩʝʠʚʘʥʠʝ ʦʪʭʦʜʦʚ, ʦʧʳʣʝʥʠʝ ʤʥʦʛʠʭ 

ʢʫʣʴʪʫʨ ʠ ʘʙʩʦʨʙʠʨʦʚʘʥʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ [UNEP, 1995]. ʄʥʦʛʠʝ ʠʟ ʵʪʠʭ ʬʫʥʢʮʠʡ ʥʝ ʪʦʣʴʢʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʳ, ʥʦ ʠ ʦʮʝʥʝʥʳ ʵʢʦʥʦʤʠʯʝʩʢʠ; ʦʜʥʘʢʦ ʥʝʜʘʚʥʦ ʙʳʣʘ ʩʜʝʣʘʥʘ 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 17 ʵʢʦʩʠʩʪʝʤʥʳʭ ʬʫʥʢʮʠʡ, ʩʫʤʤʘʨʥʘʷ ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 16 ʜʦ 54 ʪʨʣʥ ʜʦʣʣ. ʉʐɸ [GEO-3: GLOBAL ENVIRONMENT OUTLOOK].  

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʵʥʝʨʛʝʪʠʢʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʨʘʟʚʠʪʠʷ ʚʩʝʡ ʩʠʩʪʝʤʳ ʵʢʦʥʦʤʠʢʠ. ɺ 

ʨʘʟʚʠʪʳʭ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʩʪʨʘʥʘʭ ʪʝʤʧ ʨʘʟʚʠʪʠʷ ʵʥʝʨʛʝʪʠʢʠ, ʥʘʤʥʦʛʦ ʧʨʝʚʳʰʘʝʪ ʪʝʤʧʳ 

ʨʘʟʚʠʪʠʷ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʨʘʟʚʠʪʠʝ ʵʥʝʨʛʝʪʠʢʠ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʧʨʘʢʪʠʯʝʩʢʠ ʚʣʠʷʶʱʠʭ 

ʥʘ ʚʩʝ ʬʘʢʪʦʨʳ ʙʠʦʩʬʝʨʳ. ʊʘʢʦʚʳʤ ʷʚʣʷʶʪʩʷ ʚʳʙʨʦʩʳ ʚ ʘʪʤʦʩʬʝʨʫ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, 

ʨʘʟʣʠʯʥʳʭ ʷʜʦʚʠʪʳʭ ʚʝʱʝʩʪʚ, ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ; ʚ ʛʠʜʨʦʩʬʝʨʫ ð ʦʪʭʦʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ 

ʩʪʦʯʥʳʭ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʠ ʥʘʛʨʝʪʳʭ ʚʦʜ, ʩʦʟʜʘʚʘʷ ʧʨʠ ʵʪʦʤ ʟʘʛʨʷʟʥʝʥʥʳʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ; ʚ 

ʣʠʪʦʩʬʝʨʫ ð ʚʳʙʨʦʩʦʚ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ, ʠʟʤʝʥʝʥʠʝ ʦʙʣʠʢʘ ʣʘʥʜʰʘʬʪʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʝʩʫʨʩʦʚ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʥʝʜʨ ʟʝʤʣʠ; ʚ ʙʠʦʩʬʝʨʫ ð ʥʘʥʝʩʝʥʠʝ ʥʘʨʫʰʝʥʠʷ ʩʚʷʟʠ ʚ 

ʵʢʦʩʠʩʪʝʤʝ, ʠʟʤʝʥʝʥʠʝ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʷ ʥʘ ʚʩʝ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ.  

ɻʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ, ʧʦʚʳʰʝʥʠʝ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʙʠʦʩʬʝʨʳ ʥʘ 10 Áʉ, ʤʦʞʝʪ 

ʟʘʚʝʨʰʠʪʴʩʷ ʛʣʦʙʘʣʴʥʦʡ ʢʘʪʘʩʪʨʦʬʦʡ ʚ ʮʝʣʦʤ ʚ ʠʩʯʝʟʥʦʚʝʥʠʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ.  ʆʩʥʦʚʥʳʤ 

ʬʘʢʪʦʨʦʤ ʚʦʟʨʘʩʪʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ ʝʞʝʛʦʜʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʩ ʯʝʤ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʚʩʝ ʚʦʟʨʘʩʪʘʶʱʝʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʤʠʨʝ ʧʨʠʭʦʜʠʪʩʷ:  

2 ʢɺʪĿʯ ʧʦʪʨʝʙʣʷʝʤʦʡ ʵʥʝʨʛʠʠ ʚ ʜʝʥʴ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ  

ʥʦʨʤʦʡ ʷʚʣʷʝʪʩʷ 10 ʢɺʪĿʯ., ʯʝʤʫ ʧʨʝʫʩʧʝʣʠ ʨʘʟʚʠʪʳʝ ʩʪʨʘʥʳ ʤʠʨʘ. ʕʪʦ ʚ 14 ʨʘʟʘ ʙʦʣʴʰʝ ʚ 

ʚʳʩʦʢʦʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʩʪʨʘʥʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʟʚʠʚʘʶʱʠʤʠʩʷ ʩʪʨʘʥʘʤʠ ʧʦ ʧʦʪʨʝʙʣʝʥʠʶ 
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ʵʥʝʨʛʠʠ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʞʝ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʠʤʝʶʪʩʷ 

ʨʘʟʣʠʯʠʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʥʝʨʛʠʠ. 

ɼʦ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʫʩʧʝʭʠ ʚ ʨʘʟʚʠʪʠʠ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʠ ʫ ʢʦʛʦ ʥʝ 

ʩʦʟʜʘʚʘʣʦ ʪʨʝʚʦʞʥʦʩʪʴ, ʘ ʥʘ ʦʙʦʨʦʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʮʠʚʠʣʠʟʘʮʠʠ. 

ʇʨʠʤʝʨʥʦ ʩ ʢʦʥʮʘ 70-ʭ ʛʦʜʦʚ ʧʨʦʷʚʠʣʠʩʴ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʝʨʴʝʟʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʷʭ ʥʘ ʧʣʘʥʝʪʘʨʥʫʶ ʢʣʠʤʘʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʵʥʝʨʛʝʪʠʢʠ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ (ʜʦ 80%) (ʥʝʬʪʠ, ʛʘʟʘ, ʫʛʣʷ, ʪʦʨʬʘ), ʠ 

ʤʝʥʴʰʝ ʥʘ ʩʞʠʛʘʥʠʝ ʜʨʝʚʝʩʠʥʳ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʝ ʚ ʪʨʦʧʦʩʬʝʨʝ ʦʨʘʥʞʝʨʝʡʥʦʛʦ ʵʬʬʝʢʪʘ ʠ ʫʜʝʨʞʠʚʘʥʠʶ ʦʪʨʘʞʝʥʥʳʭ ʦʪ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʜʨʘʟʜʝʣʝʥʠʷ 

ʧʝʨʚʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʥʘ ʢʦʤʤʝʨʯʝʩʢʠʭ ʠ ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʚʳʟʳʚʘʝʪ ʥʝʤʘʣʳʡ 

ʠʥʪʝʨʝʩ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʧʦʜʭʦʜʫ (ʊʘʙʣʠʮʘ).  

ʂ ʢʦʤʤʝʨʯʝʩʢʠʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʪʚʝʨʜʳʝ ʨʝʩʫʨʩʳ (ʢʘʤʝʥʥʳʡ ʠ 

ʙʫʨʳʡ ʫʛʦʣʴ, ʪʦʨʬ, ʛʦʨʶʯʠʝ ʩʣʘʥʮʳ, ʙʠʪʫʤʠʟʠʨʦʚʘʥʥʳʝ). ʂ ʞʠʜʢʠʤ ð ʥʝʬʪʴ ʠ ʛʘʟʦʚʳʝ 

ʢʦʥʜʝʥʩʘʪʳ, ʢ ʛʘʟʦʦʙʨʘʟʥʳʤ ð ʧʨʠʨʦʜʥʳʡ ʛʘʟ. ʂ ʥʝʠʩʯʝʨʧʘʝʤʳʤ ʠʩʪʦʯʥʠʢʘʤ ʵʥʝʨʛʠʠ ð 

ʛʠʜʨʦʵʣʝʢʪʨʠʯʝʩʢʠʝ, ʛʝʦʪʝʨʤʘʣʴʥʳʝ, ɻʝʣʠʦʕʉ, ʚʝʪʨʦʚʳʝ, ɻʝʦʕʉ, ʵʥʝʨʛʠʷ ʧʨʠʣʠʚʦʚ ʠ 

ʦʪʣʠʚʦʚ. ɸ ʢ ʥʝʢʦʤʤʝʨʯʝʩʢʠʤ ð ʜʨʝʚʝʩʠʥʘ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʦʪʭʦʜʳ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʙʳʪʦʚʳʝ ʦʪʭʦʜʳ ʠ ʜʨ. 

 

ʊʘʙʣʠʮʘ. 

ʈɸɿʄɽʑɽʅʀɽ ʀ ʅɸʃʀʏʀɽ ʊʕʉ ɺ ɸɿɽʈɹɸʁɼɾɸʅɽ  

(http://azerenerji.gov.az/) 

 

 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ  ɻʦʨʦʜ ɻʝʦʛʨ. ʢʦʦʨʜʠʥʘʪʳ ʕʣʝʢʪʨ. 

ʤʦʱʥʦʩʪʴ, ʄɺʪ 

1 ɸʟʝʨʙʘʡʜʞʘʥʩʢʘʷ ɻʈʕʉ 

 

ʄʠʥʛʝʯʘʫʨ 40Á46ᾳ12ᾴ c.ʰ. 

47Á02ᾳ56ᾴ ʚ. ʜ. 

2400 

2 ʐʠʤʘʣʴʩʢʘʷ ɻʈʕʉ ɹʘʢʫ 40Á29ᾳ58ᾴ c. ʰ. 

50Á12ᾳ27ᾴ ʚ. ʜ. 

400 

3 çʐʠʤʘʣ-2è ɹʘʢʫ  400 

4 ʉʫʤʛʘʠʪʩʢʘʷ ʊʕʉ ʉʫʤʛʘʠʪ 40Á36ᾳ12ᾴ c. ʰ. 

40Á38ᾳ00ᾴ ʚ. ʜ. 

525 

5 ʐʠʨʚʘʥʩʢʘʷ ɻʈʕʉ ʐʠʨʚʘʥ 39Á55ᾳ55ᾴ c. ʰ. 

48Á55ᾳ13ᾴ ʚ. ʜ. 

300 

6 ɼʞʘʥʫʙʩʢʘʷ ʊʕʉ   780 

7 ʉʘʥʛʘʯʘʣʴʩʢʘʷ ʊʕʉ  40Á10ᾳ45ᾴ c. ʰ. 

49Á28ᾳ12ᾴ ʚ. ʜ. 

299,3 

8 ɹʘʢʠʥʩʢʘʷ ʊʕʉ ɹʘʢʫ 40Á22ᾳ25ᾴ c. ʰ. 

49Á55ᾳ11ᾴ ʚ. ʜ. 

104,4 

9 ɹʘʢʠʥʩʢʘʷ ʊʕʎ   106,6 

10 ʐʘʭʜʘʛʩʢʘʷ ʊʕʉ   104,4 

11 ɸʩʪʘʨʠʥʩʢʘʷ ʊʕʉ  38Á29ᾳ12ᾴ c. ʰ. 

48Á49ᾳ40ᾴ ʚ. ʜ 

87 

12 ʐʝʢʠʥʩʢʘʷ ʊʕʉ   87 

13 ʍʘʯʤʘʟʩʢʘʷ ʊʕʉ   87 

14 ʅʘʭʠʯʝʚʘʥʩʢʘʷ ʊʕʉ ʅʘʭʠʯʝʚʘʥʴ 39Á09ᾳ35ᾴ c. ʰ. 

45Á29ᾳ11ᾴ ʚ. ʜ 

87 
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ɸʟʝʨʙʘʡʜʞʘʥ ʚ ʧʦʪʨʝʙʣʝʥʠʠ ʵʥʝʨʛʠʠ, ʢʘʢ ʚ ʨʘʟʚʠʪʠʠ ʠʥʜʫʩʪʨʠʠ, ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʪʘʢ ʠ ʚ ʧʦʪʨʝʙʣʝʥʠʠ ʵʥʝʨʛʠʠ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʥʝ ʠʩʢʣʶʯʝʥʠʝʤ.  

ɺ ʨʝʩʧʫʙʣʠʢʝ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ɻʕʉ: ʄʠʥʛʝʯʘʫʨʩʢʘʷ (ʩʘʤʘʷ ʢʨʫʧʥʘʷ), ʐʝʤʢʠʨʩʢʘʷ, 

ɺʘʨʚʘʨʠʥʩʢʘʷ ʠ ɽʥʠʢʝʥʜʩʢʘʷ (ʥʘ ʨ. ʂʫʨʘ), ʉʘʨʩʘʥʛʩʢʘʷ (ʥʘ ʨ. ʊʝʨʪʝʨ), ʠ ɸʨʘʢʩʠʥʩʢʘʷ (ʥʘ ʨ. 

ɸʨʘʢʩ) ʘ ʪʘʢʞʝ ʊʕʉ (ʩʤ. ʊʘʙʣʠʮʫ), ʊʕʎ, ɻʈʕʉ, ɻʝʣʠʦʕʉ, ʚʝʪʨʷʥʳʝ ʠ ʤʦʜʫʣʴʥʳʝ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ [5ï8]. 

ʉʦʛʣʘʩʥʦ ʩʦʦʙʱʝʥʠʶ ʆɸʆ çɸʟʝʨʵʥʝʨʞʠè, ʊʕʉ çɸʟʝʨʙʘʡʜʞʘʥè ð ʩʘʤʘ ̫ʢʨʫʧʥʘʷ 

ʩʪʘʥʮʠʷ ʥʘ ʖʞʥʦʤ ʂʘʚʢʘʟʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʘ̫ 43% ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʨʝʩʧʫʙʣʠʢʠ. ɿʜʝʩʴ ʫʞʝ 

ʧʨʦʚʝʜʝʥʳ ʢʦʤʧʣʝʢʩʥʳʝ ʨʘʙʦʪʳ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ð ʟʘʤʝʥʝʥʳ ʚʩʝ ʵʣʝʤʝʥʪʳ, 

ʚʚʝʜʝʥʥʦʛʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 7 ʙʣʦʢʘ, ʤʦʱʥʦʩʪʴ ʫʚʝʣʠʯʝʥʘ ʩ 250 ʜʦ 310 ʄɺʪ. 

ʇʦ ʜʘʥʥʳʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʩʪʘʪʠʩʪʠʢʠ ɸʟʝʨʙʘʡʜʞʘʥʘ ʚ 2013 ʛ. 

ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʩʪʨʘʥʳ ʩʦʩʪʘʚʠʣʘ 7310 ʄɺʪ, ʚ ʪʦʤ ʯʠʩʣʝ ð 6227 

ʄɺʪ ð ʤʦʱʥʦʩʪʴ ʊʕʉ, 1083 ʄɺʪ ð ɻʕʉ. ʉʫʤʤʘʨʥʦ ʟʘ ʵʪʦʪ ʛʦʜ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ 

ɸʟʝʨʙʘʡʜʞʘʥʘ ʚʳʨʘʙʦʪʘʣʠ 23354 ʤʣʥ ʢɺʪẗʯ ɻʣʝʢʪʨʦʵʥʝʨʛʠʠ.  

ʅʘʠʙʦʣʴʰʫʶ ʜʦʣʶ ʚ ʚʳʨʘʙʦʪʢʝ ʠʤʝʶʪ ʪʝʧʣʦʚʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ð 86%, ʜʦʣʷ ɻʕʉ ð 

6%, ʜʦʣʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ð 8%. ɻʦʜʦʚʘʷ ʚʳʨʘʙʦʪʢʘ ʩʦʣʥʝʯʥʳʭ 

ʠ ʚʝʪʨʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʥʝ ʧʨʝʚʳʰʘʝʪ 1 ʤʣʥ ʢɺʪẗʯ.  

Energy Information Administration ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʘʥʥʳʝ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʵʥʝʨʛʠʠ ʚ 

ɸʟʝʨʙʘʡʜʞʘʥʝ ʟʘ ʧʝʨʠʦʜ ʩ 1992 ʛ. ʧʦ 2018 ʛ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ɸʟʝʨʙʘʡʜʞʘʥʘ ʚ ʪʝʯʝʥʠʝ 

ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʩʦʩʪʘʚʠʣʦ 19,6 ʤʣʨʜ ʢʠʣʦʚʘʪʪ-ʯʘʩ ʧʨʠ ʤʠʥʠʤʫʤʝ ʚ ʨʘʟʤʝʨʝ 15,91 ʤʣʨʜ ʢɺʪẗʯ ʚ 

1997 ʛ., ʠ ʤʘʢʩʠʤʫʤʝ ʚ ʨʘʟʤʝʨʝ 23,82 ʤʣʨʜ ʢɺʪẗʯ ʚ 2018 ʛ. 

ʇʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʤʣʨʜ ʢʠʣʦʚʘʪʪ-ʯʘʩ: ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ The U.S. Energy 

Information Administration ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʘʥʥʳʝ ʧʦ ɸʟʝʨʙʘʡʜʞʘʥʫ ʟʘ ʧʝʨʠʦʜ ʩ 1992 ʧʦ 2017 

ʛʦʜ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ɸʟʝʨʙʘʡʜʞʘʥʘ ʚ ʪʝʯʝʥʠʝ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʩʦʩʪʘʚʠʣʦ 16,45 ʤʣʨʜ 

ʢʠʣʦʚʘʪʪ-ʯʘʩ ʧʨʠ ʤʠʥʠʤʫʤʝ ʚ ʨʘʟʤʝʨʝ 13,48 ʤʣʨʜ ʢʠʣʦʚʘʪʪ-ʯʘʩ ʚ 2009 ʛ., ʠ ʤʘʢʩʠʤʫʤʝ ʚ 

ʨʘʟʤʝʨʝ 20,27 ʤʣʨʜ ʢʠʣʦʚʘʪʪ-ʯʘʩ ʚ 2015 ʛ. 

ɺ 2001 ʛ. ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʦʩʪʘʚʣʷʣʦ 18,8 ʤʣʨʜ ʢɺʪẗʯ, ʘ ʧʦʪʨʝʙʣʝʥʠʝ 

ʜʦʩʪʠʛʘʣʦ 19,5 ʤʣʨʜ ʢɺʪẗʯ, ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʧʦʪʨʝʙʣʝʥʠʝʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʧʦʢʨʳʚʘʣʘʩʴ ʟʘ ʩʯʝʪ ʠʤʧʦʨʪʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ð 0,7 ʤʣʨʜ ʢɺʪẗʯ. 

ʇʦ ʠʪʦʛʘʤ 2012 ʛ. ʢʦʛʜʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʦʩʪʘʚʠʣʦ 20,6 ʤʣʨʜ ʢɺʪĿʯ, ʘ 

ʧʦʪʨʝʙʣʝʥʠʝ 18,8 ʤʣʨʜ ʢɺʪẗʯ ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʯʪʦ ɸʟʝʨʙʘʡʜʞʘʥ ʩʪʘʥʦʚʠʪʩʷ 

ʵʢʩʧʦʨʪʝʨʦʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʵʢʩʧʦʨʪʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʪʨʘʥʳ 

ʦʮʝʥʠʚʘʝʪʩʷ ʚ 8 ʤʣʨʜ ʢɺʪĿʯ ʚ ʛʦʜ. 

ʇʨʠʤʝʥʝʥʠʝ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʥʠʟʠʣ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʟʘ 

ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʩ 413 ʛ/ʢɺʪĿʯ ʜʦ 312 ʛ/ʢɺʪ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʯʪʦ 

ʧʨʠʚʝʣʦ ʢ ʵʢʦʥʦʤʠʠ ʪʦʧʣʠʚʘ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜ ʥʘ 1,5 ʤʣʥ ʪ ʠ ʩʥʠʞʝʥʠʶ ʘʪʤʦʩʬʝʨʥʳʭ 

ʚʳʙʨʦʩʦʚ. ɼʦ 2020 ʛ. ʧʣʘʥʠʨʫʝʪʩʷ ʩʥʠʟʠʪʴ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʜʦ 260 ʛ/ʢɺʪĿʯ.  

ɸʟʝʨʙʘʡʜʞʘʥ ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʥʠʢʦʤ ʙʦʣʝʝ 20 ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʩʦʛʣʘʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ, ʚʢʣʶʯʘʷ: ʈʘʤʦʯʥʫʶ ʢʦʥʚʝʥʮʠʶ ʆʆʅ ʦʙ ʠʟʤʝʥʝʥʠʠ ʢʣʠʤʘʪʘ; ɺʝʥʩʢʫʶ 

ʢʦʥʚʝʥʮʠʶ ʦʙ ʦʭʨʘʥʝ ʦʟʦʥʦʚʦʛʦ ʩʣʦʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ 

ʩʪʨʘʥʦʡ, ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʝʜʳʜʫʱʝʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʢʦʪʦʨʳʝ ʧʨʦʚʝʜʝʥʳ ʙʝʟ ʫʯʝʪʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ.  

ʇʨʝʜʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʜʘʥʥʳʝ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ʧʨʠ ʩʞʠʛʘʥʠʠ 

ʪʦʧʣʠʚʘ.  
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ɿʘʛʨʷʟʥʠʪʝʣʠ ʩʦʩʪʘʚʠʣʠ: ʦʢʩʠʜʳ ʩʝʨʳ 24,3 ʤʣʥ ʪ., ʦʢʩʠʜʳ ʫʛʣʝʨʦʜʘ 0,9 ʤʣʥ ʪ., 

ʫʛʣʝʚʦʜʦʨʦʜr 1,7 ʤʣʥ ʪ, ʦʢʩʠʜʳ ʘʟʦʪʘ 11 ʤʣʥ ʪ., ʘ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʥʘʠʤʝʥʦʚʘʥʠʷʤ ʵʣʝʤʝʥʪʦʚ 6,2, 12,7, 3,1 ʠ 0,6 ʤʣʥ ʪ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ 

ʜʘʥʥʦʤ ʨʦʩʪʝ ʠʥʜʫʩʪʨʠʠ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ, ʝʩʣʠ ʥʝ ʧʨʝʜʧʨʠʥʷʪʴ ʩʢʦʨʝʡʰʠʡ ʧʝʨʝʭʦʜ ʢ 

ʥʦʚʝʡʰʠʤ ʪʝʭʥʦʣʦʛʠʷʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʥʝʨʛʠʠ, ʪʦ ʥʘʣʠʯʠʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʘʪʤʦʩʬʝʨʝ ʚʦʟʨʘʩʪʝʪ ʜʦ 0,04%, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʟʠʪʩʷ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ, ʫʚʝʣʠʯʝʥʠʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʩʤʝʨʪʥʦʩʪʠ, 

ʘʥʦʤʘʣʴʥʦʡ ʨʦʞʜʘʝʤʦʩʪʠ ʠ ʜʨ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʣʘʥ ʜʝʡʩʪʚʠʡ ʧʦ ʛʘʨʤʦʥʠʟʘʮʠʠ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ɽʉ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʠʤʝʥʝʥʠʝ ʅɸʄɸ ʧʨʦʝʢʪʦʚ ʚ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʩʝʢʪʦʨʝ ʠ ʧʝʨʝʭʦʜʘ ʥʘ ʩʪʘʥʜʘʨʪʳ çɽʚʨʦ-5è. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʠʩʧʳʪʘʥʠʡ ʤʝʩʪʥʳʭ ʩʦʨʪʦʚ 

ʪʦʤʘʪʘ ʧʦ ʦʩʥʦʚʥʳʤ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʚ ʛʦʨʥʳʭ ʨʝʛʠʦʥʘʭ 

ɸʨʤʝʥʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʩʦʨʪʦʠʟʫʯʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʦʚʳʝ ʩʦʨʪʘ ʪʦʤʘʪʘ ɸʨʘʢʝʣ, ɽʚʘ, ɸʥʘʠʪ 

351, ɸʨʘʛʘʮʠ 563, ʈʝʥʝʩʩʘʥʩ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʫʨʦʞʘʡʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʚʘʨʴʠʨʦʚʘʣ ʚ ʧʨʝʜʝʣʘʭ 

730ï1000 ʮ/ʛʘ, ʧʨʝʚʟʦʰʣʠ ʩʪʘʥʜʘʨʪʥʳʡ ʩʦʨʪ ʃʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʚʩʝ ʥʦʚʳʝ 

ʩʦʨʪʘ ʪʦʤʘʪʘ ɸʨʘʢʝʣ, ɽʚʘ, ɸʥʘʠʪ 351, ɸʨʘʛʘʮʠ 563, ʈʝʥʝʩʩʘʥʩ ʚʳʜʝʣʝʥʳ ʜʣʷ ʰʠʨʦʢʦʛʦ 

ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʛʦʨʥʳʭ ʨʝʛʠʦʥʘʭ ɸʨʤʝʥʠʠ. 
 

Abstract. The information on results of variety testing of new tomato varieties of local 

breeding by main economically valuable features under the conditions of cultivation in mountain 

regions of Armenia are presented in the article. The variety test results show that new varieties of 

tomato Araqel, Eva, Anahit 351, Aragatsi 563, Renaissance exceeded standard variety Lia by yield 

indicator, which varied from 730 to 1000 centner per hectare.  As result of variety test all new 

varieties of tomato Araqel, Eva, Anahit 351, Aragatsi 563, Renaissance are selected for wide 

cultivation in mountain regions of Armenia. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʦʤʘʪ, ʩʢʦʨʦʩʧʝʣʦʩʪʴ, ʛʦʨʥʳʝ ʟʦʥʳ, ʫʨʦʞʘʡʥʦʩʪʴ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. 
 

Keywords: tomato, early maturity, mountain region, productivity, characterization. 
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ɺʚʝʜʝʥʠʝ 

ʊʦʤʘʪ (Lycopersicon esculentum Mill.) ð ʩʘʤʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʦʚʦʱʥʘʷ ʢʫʣʴʪʫʨʘ ʚ 

ʤʠʨʝ. ʄʠʨʦʚʦʝ ʪʦʚʘʨʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʦʤʘʪʦʚ ʚ 2013 ʛ. ʧʦ ʜʘʥʥʳʤ ʌɸʆ: ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ 

ð 4,725 ʤʣʥ ʛʘ, ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ð 34,698 ʪ/ʛʘ, ʧʨʦʠʟʚʝʜʝʥʦ ð 163,964 ʤʣʥ ʪ. [1]. ɺ 

ʈʦʩʩʠʠ: ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ð 0,120 ʤʣʥ ʛʘ, ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ð 22,07 ʪ/ʛʘ, ʧʨʦʠʟʚʝʜʝʥʦ 

ð 2,644 ʤʣʥ ʪ. ʂʨʫʧʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ: ʂʠʪʘʡ ð 50,644 ʤʣʥ ʪ, ʀʥʜʠʷ ð 18,227 ʤʣʥ ʪ, ʉʐɸ 

ð 12,575 ʤʣʥ ʪ, ʊʫʨʮʠʷ ð 11,820 ʤʣʥ ʪ. ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ: ɹʝʣʴʛʠʷ ð 499,6 ʪ/ʛʘ, 

ʅʠʜʝʨʣʘʥʜʳ ð 483,60 ʪ/ʛʘ, ʀʨʣʘʥʜʠʷ ð 470,0 ʪ/ʛʘ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ð 4 17,86 ʪ/ʛʘ ʠ 

ʀʩʣʘʥʜʠʷ ð 390,0 ʪ/ʛʘ [2]. 

ʊʦʤʘʪʳ ʠʩʧʦʣʴʟʫʶʪ ʩʳʨʳʤʠ, ʞʘʨʝʥʳʤʠ, ʚʘʨʝʥʳʤʠ, ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʤʠ, ʦʪʜʝʣʴʥʦ ʠʣʠ 

ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ ʙʣʶʜʘʤʠ. ʀʟ ʧʣʦʜʦʚ ʛʦʪʦʚʷʪ ʧʘʩʪʳ, ʩʦʢʠ, ʩʦʫʩʳ, ʧʦʨʦʰʢʠ. ʉʝʤʝʥʘ 

ʩʦʜʝʨʞʘʪ ʜʦ 24% ʧʦʣʫʚʳʩʳʭʘʶʰʝʛʦ ʤʘʩʣʘ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʧʨʘʚʳ ʜʣʷ 

ʩʘʣʘʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʘʨʛʘʨʠʥʘ ʠ ʤʳʣʘ. ʇʣʦʜʳ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʠʤʠ 

ʧʠʪʘʪʝʣʴʥʳʤʠ, ʚʢʫʩʦʚʳʤʠ ʠ ʜʠʝʪʠʯʝʩʢʠʤʠ ʢʘʯʝʩʪʚʘʤʠ. ʆʥʠ ʩʦʜʝʨʞʘʪ: ʩʘʭʘʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʬʨʫʢʪʦʟʫ ʠ ʛʣʶʢʦʟʫ, ʧʝʢʪʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ, ʛʝʤʠʮʝʣʣʶʣʦʟʫ, ʢʣʝʪʯʘʪʢʫ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʣʠʤʦʥʥʫʶ, ʷʙʣʦʯʥʫʶ, ʱʘʚʝʣʝʚʫʶ, ʚʠʥʥʫʶ, ʥʝʟʘʤʝʥʠʤʳʝ ʠ ʟʘʤʝʥʠʤʳʝ 

ʘʤʠʥʦʢʠʩʣʦʪʳ, ʙʝʪʘ- ʢʘʨʦʪʠʥ, ʚʠʪʘʤʠʥʳ E, C, B1, B2, B6, B9, PP, ʣʠʢʦʧʠʥ, ʙʠʦʪʠʥ, 

ʧʘʥʪʦʪʝʥʦʚʫʶ ʢʠʩʣʦʪʫ, ʤʘʢʨʦ-ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ ʠ ʜʨ. ʇʣʦʜʳ ʪʘʢʞʝ ʩʦʜʝʨʞʘʪ 3ï5 ʤʛ% 

ʪʦʤʘʪʠʥʘ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʬʠʪʦʥʮʠʜʥʳʝ ʩʚʦʡʩʪʚʘ. ʊʝʭʥʦʣʦʛʠʷ ʧʝʨʝʨʘʙʦʪʢʠ ʧʣʦʜʦʚ 

ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʚ ʪʦʤʘʪʦʧʨʦʜʫʢʪʘʭ ʦʪ 80% ʜʦ 100% ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʚʝʱʝʩʪʚ [2ï

4]. 

ʉʦʚʨʝʤʝʥʥʘʷ ʤʝʜʠʮʠʥʘ ʨʝʢʦʤʝʥʜʫʝʪ ʧʣʦʜʳ ʪʦʤʘʪʘ ʚ ʢʘʯʝʩʪʚʝ ʣʝʯʝʙʥʦ- ʜʠʝʪʠʯʝʩʢʦʛʦ 

ʩʨʝʜʩʪʚʘ ʙʦʣʴʥʳʤ ʩ ʥʘʨʫʰʝʥʠʝʤ ʚʝʱʝʩʪʚ, ʧʨʠ ʧʦʥʠʞʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʞʝʣʫʜʦʯʥʦʛʦ ʩʦʢʘ, 

ʟʘʙʦʣʝʚʘʥʠʷʭ ʧʝʯʝʥʠ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʠ, ʦʩʦʙʝʥʥʦ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 

ʠʤʝʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʧʨʦʮʝʩʩʘ ʦʙʤʝʥʘ ʢʘʣʠʷ ʚ ʦʨʛʘʥʠʟʤʝ. ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʩʫʪʦʯʥʫʶ ʜʦʟʫ 

ʚʠʪʘʤʠʥʘ ʉ, ʧʨʦʚʠʪʘʤʠʥʘ ɸ, ʞʝʣʝʟʘ ʠ ʢʘʣʠʷ ʜʦʩʪʘʪʦʯʥʦ ʝʞʝʜʥʝʚʥʦ ʫʧʦʪʨʝʙʣʷʪʴ 150ï200 ʛ 

ʩʚʝʞʠʭ ʧʣʦʜʦʚ. ɹʣʘʛʦʜʘʨʷ ʢʦʤʧʣʝʢʩʥʦʤʫ ʩʦʯʝʪʘʥʠʶ ʚʠʪʘʤʠʥʦʚ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʦʥʠ ʦʙʣʘʜʘʶʪ ʧʨʝʢʨʘʩʥʳʤ 

ʞʘʞʜʦʫʪʦʣʷʶʱʠʤ ʩʚʦʡʩʪʚʦʤ [2ï3, 5]. 

ʊʦʤʘʪ ʯʘʱʝ ʚʩʝʛʦ ʚʦʟʜʝʣʳʚʘʶʪ ʢʘʢ ʦʜʥʦʣʝʪʥʝʝ ʪʨʘʚʷʥʠʩʪʦʝ ʨʘʩʪʝʥʠʝ. ʅʦ, ʝʩʣʠ ʨʘʩʪʝʥʠʷ 

ʫʙʝʨʝʯʴ ʦʪ ʤʦʨʦʟʦʚ, ʪʦ ʦʥʠ ʤʦʛʫʪ ʨʘʩʪʠ ʙʦʣʴʰʝ ʛʦʜʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʠʤʘʪʘ, ʩʧʦʩʦʙʘ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʩʦʨʪʘ, ʩʦʟʨʝʚʘʥʠʝ ʧʣʦʜʦʚ ʥʘʩʪʫʧʘʝʪ ʯʝʨʝʟ 80ï160 ʜʥʝʡ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ 

ʚʩʭʦʜʦʚ [2]. 

ʊʦʤʘʪ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʦʚʦʱʥʦʡ ʢʫʣʴʪʫʨʦʡ ʚ ɸʨʤʝʥʠʠ. ʕʪʘ ʢʫʣʴʪʫʨʘ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ 

ʚ ɸʨʘʨʘʪʩʢʦʡ ʜʦʣʠʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ, ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ 

ʙʦʣʴʰʦʡ ʧʦʢʫʧʘʪʝʣʴʩʢʠʡ ʩʧʨʦʩ. ɼʣʷ ʩʪʘʙʠʣʴʥʦʛʦ ʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ ʚʘʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ɸʨʤʝʥʠʠ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʦʤʘʪʦʚ ʟʘʚʠʩʠʪ ʥʝ 

ʪʦʣʴʢʦ ʦʪ ʩʦʨʪʘ, ʥʦ ʠ ʦʪ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ [5ï6]. ɺ ʫʩʣʦʚʠʷʭ ʛʦʨʥʦʡ ʟʦʥʳ ɸʨʤʝʥʠʠ 

ʚʦʧʨʦʩ ʚʳʚʝʜʝʥʠʷ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʢ ʤʝʩʪʥʳʤ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ 

ʥʦʚʳʭ ʩʦʨʪʦʚ ʪʦʤʘʪʘ ʷʚʣʷʝʪʩʷ ʦʩʦʙʦ ʘʢʪʫʘʣʴʥʳʤ. ɼʣʷ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ɸʨʤʝʥʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʚʘʪʴ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʝ ʩʦʨʪʘ ʪʦʤʘʪʘ ʨʘʥʥʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʩʦʟʨʝʚʘʥʠʷ, ʩ 

ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚʠʪʘʤʠʥʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʢʘʯʝʩʪʚʘʤʠ ʧʣʦʜʦʚ, ʫʩʪʦʡʯʠʚʳʝ ʢ 

ʥʘʠʙʦʣʝʝ ʚʨʝʜʦʥʦʩʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʦʪʢʨʳʪʦʤ 

ʛʨʫʥʪʝ. 
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ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ 

ʨʘʥʥʝʩʧʝʣʳʝ ʩʦʨʪʘ, ʠʟʫʯʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʠ ʚ ʧʝʨʠʦʜ ʟʘ 2018ï2020 ʛʛ. ʚ ʊʘʫʰʩʢʦʤ ʤʘʨʟʝ 

(ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ ʟʦʥʘ, ʛʦʨʥʳʡ ʨʝʛʠʦʥ), ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʧʦ ʤʝʪʦʜʠʢʝ AVRDC [7].  

ʇʣʦʱʘʜʴ ʧʠʪʘʥʠʷ 70Ĭ20 ʩʤ. ʉʪʘʥʜʘʨʪʦʤ ʩʣʫʞʠʣ ʨʘʡʦʥʠʨʦʚʘʥʥʳʡ ʩʦʨʪ ʃʠʷ.  

ɼʘʥʥʳʝ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʜʚʝʨʛʣʠʩʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ 

ʘʥʘʣʠʟʘ [8].  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʨʪʦʚ ʦʧʠʩʘʥʘ ʧʦ ʤʝʪʦʜʠʢʝ ɺʅʀʀʈʘ (ʧʦ ʠʟʫʯʝʥʠʶ ʠ ʧʦʜʜʝʨʞʘʥʠʶ 

ʤʠʨʦʚʦʡ ʢʦʣʣʝʢʮʠʠ ʧʘʩʣʝʥʦʚʳʭ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ), ʘ ʪʘʢʞʝ ʧʦ ʤʝʪʦʜʠʢʝ AVRDC ʠ IPGRI 

(Bioversity International) (AVRDC-CRSU characterization record sheet (tomato), 2007; 

Descriptors for Tomato. IPGRI, 1980) [9]. 

ʇʨʠ ʘʥʘʣʠʟʝ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʣʦʜʦʚ ʩʫʭʠʝ ʚʝʱʝʩʪʚʘ ʦʧʨʝʜʝʣʷʣʠ ʚʝʩʦʚʳʤ 

ʤʝʪʦʜʦʤ, ʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʘ ð ʧʦ ɹʝʨʪʨʘʥʫ, ʚʠʪʘʤʠʥʘ ʉ ð ʧʦ ʄʫʨʨʠ [10]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʟʘʜʘʯ ʧʦ ʚʥʝʜʨʝʥʠʶ ʥʦʚʳʭ ʩʦʨʪʦʚ ʪʦʤʘʪʘ ʠ ʧʦʜʙʦʨʫ 

ʠʩʭʦʜʥʳʭ ʬʦʨʤ, ʙʳʣʠ ʫʯʪʝʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʛʦʨʥʦʡ ʟʦʥʳ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʪʝʧʣʦʣʶʙʠʚʳʭ ʧʘʩʣʝʥʦʚʳʭ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ, ʢʘʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ ʧʦʟʜʥʝʟʠʤʥʠʝ 

ʧʦʪʝʧʣʝʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʭʦʣʦʜʘʥʠʝʤ, ʧʦʟʜʥʝʚʝʩʝʥʥʠʝ ʟʘʤʦʨʦʟʢʠ, ʢʦʨʦʪʢʠʝ 

ʚʝʛʝʪʘʮʠʦʥʥʳʝ ʜʥʠ. 

ɼʣ̫ ʚʳʜʝʣʝʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ ʪʦʤʘʪʘ ʙʳʣ ʠʟʙʨʘʥ ʘʢʪʠʚʥʳʡ ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʤʝʪʦʜ 

ʩʝʣʝʢʮʠʠ. ɺ ʦʩʥʦʚʥʦʤ, ʧʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ ʛʠʙʨʠʜʠʟʘʮʠʠ ʤʝʞʜʫ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʦʪʜʘʣʝʥʥʳʤʠ 

ʩʦʨʪʘʤʠ ʠ ʤʝʞʚʠʜʦʚʘʷ ʛʠʙʨʠʜʠʟʘʮʠʷ. ʋʯʠʪʳʚʘʣʠʩʴ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʝ 

ʢʘʯʝʩʪʚʘ ʠʟʙʠʨʘʝʤʳʭ ʩʦʨʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʝʣʝʢʮʠʦʥʥʳʭ ʨʘʙʦʪ ʧʦʣʫʯʠʣʠ ʮʝʥʥʳʝ ʩʦʨʪʘ 

ʪʦʤʘʪʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʛʦʨʥʳʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ [6, 11]. 

ʇʨʠʚʦʜʠʤ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ  ʥʝʢʦʪʦʨʳʭ ʩʦʨʪʦʚ. 

ɸʨʘʢʝʣ ð ʩʢʦʨʦʩʧʝʣʳʡ ʩʦʨʪ. ʆʪ ʚʩʭʦʜʦʚ ʜʦ ʩʦʟʨʝʚʘʥʠʷ ʧʣʦʜʦʚ ð 90 ʜʥʝʡ. ʋʨʦʞʘʡʥʦʩʪʴ 

900 ʮ/ʛʘ. ʇʣʦʜʳ ʦʢʨʫʛʣʳʝ, ʛʣʷʥʮʝʚʳʝ, ʷʨʢʦ ʢʨʘʩʥʳʝ, ʧʣʦʪʥʳʝ, ʩʦ ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ ð 200 ʛ. 

ʉʦʜʝʨʞʘʥʠʝ ʚ ʧʣʦʜʘʭ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ð 6,5%, ʩʘʭʘʨʘ ð 2,9%, ʚʠʪʘʤʠʥʘ ʉ ð 44,85ʤʛ%, 

ʢʠʩʣʦʪʥʦʩʪʴ ð 0,60%. ʂʫʩʪ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʜʝʪʝʨʤʠʥʘʥʪʥʳʡ, ʩʨʝʜʥʝ-ʦʙʣʠʩʪʚʝʥʥʳʡ. ʃʠʩʪ 

ʦʙʳʢʥʦʚʝʥʥʳʡ, ʩʚʝʪʣʦ-ʟʝʣʝʥʳʡ, ʢʨʫʧʥʳʡ. ʂʠʩʪʴ ʧʨʦʩʪʘʷ, ʨʳʭʣʘʷ, ʩ 5ï6 ʧʣʦʜʘʤʠ. ʇʝʨʚʘʷ 

ʢʠʩʪʴ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʥʘʜ 5 ʣʠʩʪʦʤ. ʎʚʝʪʦʢ ʬʝʨʪʠʣʴʥʳʡ. ʏʠʩʣʦ ʛʥʝʟʜ ð 4ï7. ʉʦʨʪ ʫʩʪʦʡʯʠʚ ʢ 

ʟʘʙʦʣʝʚʘʥʠʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ. ʆʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʨʳʥʢʘ ʜʣʷ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʧʠʱʫ ʠ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʥʘ ʪʦʤʘʪ ʧʘʩʪʳ, ʢʝʪʯʫʧ ʠ ʩʦʢʠ. 

ɽʚʘ ð ʩʢʦʨʦʩʧʝʣʳʡ ʩʦʨʪ. ʆʪ ʚʩʭʦʜʦʚ ʜʦ ʩʦʟʨʝʚʘʥʠʷ ʧʣʦʜʦʚ ð 95 ʜʥʝʡ. ʋʨʦʞʘʡʥʦʩʪʴ ð 

1000 ʮ/ʛʘ. ʇʣʦʜʳ ʦʢʨʫʛʣʳʝ, ʛʣʷʥʮʝʚʳʝ, ʷʨʢʦ ʢʨʘʩʥʳʝ, ʧʣʦʪʥʳʝ, ʩʦ ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ 180 ʛ. 

ʉʦʜʝʨʞʘʥʠʝ ʚ ʧʣʦʜʘʭ  ʩʫʭʠʭ ʚʝʱʝʩʪʚ ð 7,4%, ʩʘʭʘʨʘ ð 4,3%, ʚʠʪʘʤʠʥʘ ʉ ð 33,81ʤʛ%, 

ʢʠʩʣʦʪʥʦʩʪʴ ð 0,51%. ʂʫʩʪ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʜʝʪʝʨʤʠʥʘʥʪʥʳʡ, ʩʨʝʜʥʝ-ʦʙʣʠʩʪʚʝʥʥʳʡ. ʃʠʩʪ 

ʦʙʳʢʥʦʚʝʥʥʳʡ, ʟʝʣʝʥʳʡ, ʢʨʫʧʥʳʡ. ʂʠʩʪʴ ʧʨʦʩʪʘʷ, ʨʳʭʣʘʷ, ʩ 5ï6 ʧʣʦʜʘʤʠ. ʇʝʨʚʘʷ ʢʠʩʪʴ 

ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʥʘʜ 5 ʣʠʩʪʦʤ. ʎʚʝʪʦʢ ʬʝʨʪʠʣʴʥʳʡ. ʏʠʩʣʦ ʛʥʝʟʜ ð 4ï5. ʋʩʪʦʡʯʠʚ ʢ 

ʟʘʙʦʣʝʚʘʥʠʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ. ʆʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʨʳʥʢʘ ʜʣʷ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʧʠʱʫ ʠ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʥʘ ʪʦʤʘʪ ʧʘʩʪʳ, ʢʝʪʯʫʧ ʠ ʩʦʢʠ. 

ɸʥʘʠʪ 351 ð ʩʢʦʨʦʩʧʝʣʳʡ ʩʦʨʪ. ʆʪ ʚʩʭʦʜʦʚ ʜʦ ʩʦʟʨʝʚʘʥʠʷ ʧʣʦʜʦʚ ð 97 ʜʥʝʡ. 

ʋʨʦʞʘʡʥʦʩʪʴ 750 ʮ/ʛʘ. ʇʣʦʜʳ ʦʢʨʫʛʣʳʝ, ʛʣʷʥʮʝʚʳʝ, ʷʨʢʦ ʢʨʘʩʥʳʝ, ʧʣʦʪʥʳʝ, ʩʦ ʩʨʝʜʥʝʡ 

ʤʘʩʩʦʡ 180 ʛ. ʉʦʜʝʨʞʘʥʠʝ ʚ ʧʣʦʜʘʭ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ð 6,2%, ʩʘʭʘʨʘ ð 3,3%, ʚʠʪʘʤʠʥʘ ʉ ð

25,22 ʤʛ%, ʢʠʩʣʦʪʥʦʩʪʴ ð 0,45%. ʂʫʩʪ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʜʝʪʝʨʤʠʥʘʥʪʥʳʡ, ʢʦʤʧʘʢʪʥʳʡ. ʃʠʩʪ 
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ʦʙʳʢʥʦʚʝʥʥʳʡ, ʩʚʝʪʣʦ-ʟʝʣʝʥʳʡ, ʢʨʫʧʥʳʡ. ʂʠʩʪʴ ʧʨʦʩʪʘʷ, ʨʳʭʣʘʷ, ʩ 5ï6 ʧʣʦʜʘʤʠ. ʇʝʨʚʘʷ 

ʢʠʩʪʴ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʥʘʜ 6 ʣʠʩʪʦʤ. ʎʚʝʪʦʢ  ʬʝʨʪʠʣʴʥʳʡ. ʏʠʩʣʦ ʛʥʝʟʜ ð 4ï5. ʋʩʪʦʡʯʠʚ ʢ 

ʟʘʙʦʣʝʚʘʥʠʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ. ʆʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʨʳʥʢʘ ʜʣʷ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʧʠʱʫ ʠ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʥʘ ʪʦʤʘʪ ʧʘʩʪʳ, ʢʝʪʯʫʧ ʠ ʩʦʢʠ. 

ɸʨʘʛʘʮʠ 563 ð ʩʢʦʨʦʩʧʝʣʳʡ ʩʦʨʪ. ʆʪ ʚʩʭʦʜʦʚ ʜʦ ʩʦʟʨʝʚʘʥʠʷ ʧʣʦʜʦʚ ð 89 ʜʥʝʡ. 

ʋʨʦʞʘʡʥʦʩʪʴ 730 ʮ/ʛʘ. ʇʣʦʜʳ ʦʢʨʫʛʣʳʝ, ʛʣʷʥʮʝʚʳʝ, ʷʨʢʦ ʢʨʘʩʥʳʝ, ʧʣʦʪʥʳʝ, ʩʨʝʜʥʝʡ  ʤʘʩʩʦʡ 

180 ʛ. ʉʦʜʝʨʞʘʥʠʝ ʚ ʧʣʦʜʘʭ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ð 6,2%, ʩʘʭʘʨʘ ð 3,1%, ʚʠʪʘʤʠʥʘ ʉ ð 18,40 

ʤʛ%, ʢʠʩʣʦʪʥʦʩʪʴ ð 0,58%. ʂʫʩʪ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʩʨʝʜʥʝ-ʦʙʣʠʩʪʚʝʥʥʳʡ. ʃʠʩʪ ʦʙʳʢʥʦʚʝʥʥʳʡ, 

ʩʚʝʪʣʦ-ʟʝʣʝʥʳʡ, ʢʨʫʧʥʳʡ. ʂʠʩʪʴ ʧʨʦʩʪʘʷ, ʨʳʭʣʘʷ, ʩ 5ï6 ʧʣʦʜʘʤʠ. ʇʝʨʚʘʷ ʢʠʩʪʴ 

ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʥʘʜ 7 ʣʠʩʪʦʤ. ʎʚʝʪʦʢ  ʬʝʨʪʠʣʴʥʳʡ. ʏʠʩʣʦ ʛʥʝʟʜ ð 4ï5. ʋʩʪʦʡʯʠʚ ʢ 

ʟʘʙʦʣʝʚʘʥʠʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ. ʆʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʨʳʥʢʘ ʜʣʷ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʧʠʱʫ ʠ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʥʘ ʪʦʤʘʪ ʧʘʩʪʳ, ʢʝʪʯʫʧ ʠ ʩʦʢʠ. 

ʈʝʥʝʩʩʘʥʩ ð ʩʢʦʨʦʩʧʝʣʳʡ ʩʦʨʪ. ʆʪ ʚʩʭʦʜʦʚ ʜʦ ʩʦʟʨʝʚʘʥʠʷ ʧʣʦʜʦʚ 97 ʜʥʝʡ. ʋʨʦʞʘʡʥʦʩʪʴ 

940 ʮ/ʛʘ. ʇʣʦʜʳ ʦʚʘʣʴʥʳʝ, ʛʣʷʥʮʝʚʳʝ, ʷʨʢʦ ʢʨʘʩʥʳʝ, ʧʣʦʪʥʳʝ, ʩʦ ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ 72 ʛ. 

ʉʦʜʝʨʞʘʥʠʝ ʚ ʧʣʦʜʘʭ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ð 7,1%, ʩʘʭʘʨʘ ð 3,4, ʚʠʪʘʤʠʥʘ ʉ ð 37,20 ʤʛ%, 

ʢʠʩʣʦʪʥʦʩʪʴ ð 0.45%. ʂʫʩʪ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʜʝʪʝʨʤʠʥʘʥʪʥʳʡ, ʩʨʝʜʥʝ-ʦʙʣʠʩʪʚʝʥʥʳʡ. ʃʠʩʪ 

ʦʙʳʢʥʦʚʝʥʥʳʡ, ʩʚʝʪʣʦ-ʟʝʣʝʥʳʡ, ʢʨʫʧʥʳʡ. ʂʠʩʪʴ ʧʨʦʩʪʘʷ, ʨʳʭʣʘʷ, ʩ 6ï7 ʧʣʦʜʘʤʠ. ʇʝʨʚʘʷ 

ʢʠʩʪʴ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʥʘʜ 5 ʣʠʩʪʦʤ. ʎʚʝʪʦʢ ʬʝʨʪʠʣʴʥʳʡ. ʏʠʩʣʦ ʛʥʝʟʜ ð 2. ʋʩʪʦʡʯʠʚ ʢ 

ʟʘʙʦʣʝʚʘʥʠʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ. ʆʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʨʳʥʢʘ ʜʣʷ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʧʠʱʫ ʠ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʥʘ ʪʦʤʘʪ ʧʘʩʪʳ, ʢʝʪʯʫʧ ʠ ʩʦʢʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʩʦʨʪʦʠʟʫʯʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʦʚʳʝ ʩʦʨʪʘ ʪʦʤʘʪʘ ɸʨʘʢʝʣ, ɽʚʘ, ɸʥʘʠʪ 351, 

ɸʨʘʛʘʮʠ 563, ʈʝʥʝʩʩʘʥʩ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʫʨʦʞʘʡʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʚʘʨʴʠʨʦʚʘʣ ʚ ʧʝʨʝʜʝʣʘʭ 730ï

1000 ʮ/ʛʘ, ʧʨʝʚʟʦʰʣʠ ʩʪʘʥʜʘʨʪʥʳʡ ʩʦʨʪ ʃʠʷ (ʈʠʩʫʥʦʢ).  

 
ʈʠʩʫʥʦʢ. ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʢʦʨʦʩʧʝʣʳʭ ʩʦʨʪʦʚ ʪʦʤʘʪʘ, (2018ï2020 ʛʛ.). 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʥʦʚʳʝ ʩʦʨʪʘ ʪʦʤʘʪʘ ɸʨʘʢʝʣ, ɽʚʘ, ɸʥʘʠʪ 351, ɸʨʘʛʘʮʠ 563, 

ʈʝʥʝʩʩʘʥʩ ʚʳʜʝʣʝʥʳ ʜʣʷ ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʛʦʨʥʳʭ ʨʝʛʠʦʥʘʭ ɸʨʤʝʥʠʠ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʩʦʟʜʘʥʠʶ 

ʚʳʩʦʢʦʤʘʩʣʠʯʥʳʭ ʠ ʢʨʫʧʥʦʧʣʦʜʥʳʭ ʩʦʨʪʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩ ʮʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʧʷʪʠ 

ʨʝʛʠʦʥʘʭ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʛʦ ʠ ʩʝʤʠ ʨʝʛʠʦʥʘʭ ʉʨʝʜʥʝʚʦʣʞʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʨʘʡʦʥʦʚ. ʇʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʤʘʩʣʦʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠ ʫʣʫʯʰʝʥʠʝ ʠʭ ʢʘʯʝʩʪʚʘ ʚʦ 

ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤʫ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʥʫʞʥʳ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʩʢʦʨʦʩʧʝʣʳʝ ʠ ʨʘʥʥʝʩʧʝʣʳʝ ʩʦʨʪʘ, ʦʙʣʘʜʘʶʱʠʝ 

ʘʜʘʧʪʠʚʥʦʩʪʴʶ ʢ ʤʝʩʪʥʳʤ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʪʦʣʝʨʘʥʪʥʳʝ ʢ ʦʩʥʦʚʥʳʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʘʪʦʛʝʥʘʤ. ɸʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʙʣʘʩʪʠ  ʥʝ ʧʦʟʚʦʣʷʶʪ ʟʜʝʩʴ 

ʚʳʨʘʱʠʚʘʪʴ ʛʠʙʨʠʜʳ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠʥʦʩʪʨʘʥʥʦʡ ʩʝʣʝʢʮʠʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʥʝ ʜʦʩʪʠʛʘʶʪ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʦʟʨʝʚʘʥʠʷ (ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ). ɺ ʊʘʤʙʦʚʩʢʦʤ ʅʀʀʉʍ (ʬʠʣʠʘʣ ʌʅʎ ʠʤ. ʀ. 

ɺ. ʄʠʯʫʨʠʥʘ) ʩʝʣʝʢʮʠʦʥʝʨʘʤʠ ʩʦʟʜʘʥ ʥʦʚʳʡ ʚʳʩʦʢʦʤʘʩʣʠʯʥʳʡ (53,3%) ʩʦʨʪ ʧʦʜʩʦʣʥʝʯʥʠʢʘ 

ʏʘʢʠʥʩʢʠʡ 100 ʩ ʧʦʪʝʥʮʠʘʣʦʤ ʫʨʦʞʘʡʥʦʩʪʠ ʜʦ 50 ʮ/ʛʘ. ʉʦʨʪ ʚʢʣʶʯʝʥ ʚ ɻʦʩʨʝʝʩʪʨ 

ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʚ 2018 ʛʦʜʫ (ʧʘʪʝʥʪ ˉ9648). 

 

Abstract. The article presents the results of long-term research on the creation of high oil and 

large-fruited sunflower varieties for use in 5 (Central Chernozem) and 7 (middle Volga) regions. 

Increasing the yield of sunflower oil seeds and improving their quality largely depends on targeted 

breeding work. Agricultural production needs highly productive precocious and early maturing 

varieties that are adaptable to local agroecological conditions and tolerant to the main common 

pathogens. Agroclimatic conditions of the region do not allow growing foreign-selected sunflower 

hybrids here, as they do not reach economic maturation (full ripeness). Breeders created a new 

high-oil (53.3%) variety of sunflower Chakinsky 100 with a yield potential of up to 50 centner per 

hectare in the Tambov research Institute (a branch of the I. V. Michurin Federal Research Center). 

The variety is included in the state register of breeding achievements in 2018 (patent no. 9648). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʣʝʢʮʠʷ, ʧʦʜʩʦʣʥʝʯʥʠʢ, ʩʦʨʪ, ʫʨʦʞʘʡʥʦʩʪʴ, ʤʘʩʣʠʯʥʦʩʪʴ, 

ʢʨʫʧʥʦʧʣʦʜʥʦʩʪʴ, ʧʠʪʦʤʥʠʢʠ. 
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ɺʚʝʜʝʥʠʝ 

ʊʘʤʙʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʩʘʤʦʡ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʝ (52Á ʩ. .h) 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. ɻʣʘʚʥʦʝ ʙʦʛʘʪʩʪʚʦ ʨʝʛʠʦʥʘ ï ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʣʦʜʦʨʦʜʥʳʝ 

ʯʝʨʥʦʟʝʤʥʳʝ ʧʦʯʚʳ. ɿʝʤʝʣʴʥʳʡ ʬʦʥʜ ʦʙʣʘʩʪʠ ʚʢʣʶʯʘʝʪ ʙʦʣʝʝ 34 ʤʣʥ ʛʘ, ʩʝʣʴʭʦʟʫʛʦʜʴʷ ð 

78,9%, ʠʟ ʢʦʪʦʨʳʭ ʥʘ ʜʦʣʶ ʯʝʨʥʦʟʝʤʦʚ ʧʨʠʭʦʜʠʪʩʷ ʧʦʨʷʜʢʘ 87%. 

ʂʣʠʤʘʪ ʫʤʝʨʝʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 4 Áʉ. ʉʨʝʜʥʷʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʷʥʚʘʨʷ ī11,8 Áʉ, ʠʶʣʷ +18,8 Áʉ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʙʝʟʤʦʨʦʟʥʦʛʦ ʧʝʨʠʦʜʘ ï 

145 ʜʥʝʡ, ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 180 ʜʥʝʡ. ʉʨʝʜʥʷʷ ʤʥʦʛʦʣʝʪʥʷʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ 444,5 ʤʤ. 

ʂʦʣʠʯʝʩʪʚʦ ʚʳʧʘʜʘʶʱʠʭ ʦʩʘʜʢʦʚ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʝʪ 240ï250 ʤʤ. 

ɺ ʮʝʣʦʤ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʠ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʧʦʣʥʝ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. 

ɺ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʜʩʦʣʥʝʯʥʠʢ ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʩʚʳʰʝ 140 ʣʝʪ ʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ 

ʤʘʩʣʠʯʥʦʡ ʢʫʣʴʪʫʨʦʡ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʣʦʱʘʜʠ ʝʛʦ ʧʦʩʝʚʘ ʝʞʝʛʦʜʥʦ ʩʦʩʪʘʚʣʷʶʪ 375ï383 

ʪʳʩ ʛʝʢʪʘʨʦʚ ʠʣʠ ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ 14ï16 ʮ ʩʝʤʷʥ ʩ ʛʝʢʪʘʨʘ. 

ʂʦʨʦʪʢʠʡ ʙʝʟʤʦʨʦʟʥʳʡ ʧʝʨʠʦʜ, ʨʘʥʥʝʝ ʥʘʩʪʫʧʣʝʥʠʝ ʦʩʝʥʥʠʭ ʭʦʣʦʜʦʚ, ʯʘʩʪʦ 

ʩʦʧʨʦʚʦʞʜʘʝʤʳʭ ʟʘʪʷʞʥʳʤʠ ʜʦʞʜʷʤʠ, ʥʝ ʧʦʟʚʦʣʷʶʪ ʟʜʝʩʴ ʚʳʨʘʱʠʚʘʪʴ ʙʦʣʝʝ ʫʨʦʞʘʡʥʳʝ 

ʛʠʙʨʠʜʳ ʩ ʚʝʛʝʪʘʮʠʦʥʥʳʤ ʧʝʨʠʦʜʦʤ (ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʩʧʝʣʦʩʪʠ) 120 ʠ ʙʦʣʝʝ 

ʜʥʝʡ, ʪʘʢ ʢʘʢ ʥʝ ʜʦʩʪʠʛʘʶʪ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʦʟʨʝʚʘʥʠʷ, ʘ ʚʦ ʚʣʘʞʥʳʝ ʛʦʜʳ ʜʘʞʝ ʥʝ ʫʩʧʝʚʘʶʪ 

ʟʘʢʦʥʯʠʪʴ ʥʘʢʦʧʣʝʥʠʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚ ʩʝʤʷʥʢʝ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʟʜʘʚʘʪʴ ʩʢʦʨʦʩʧʝʣʳʝ ʠ ʨʘʥʥʝʩʧʝʣʳʝ ʩʦʨʪʘ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʤʝʩʪʥʳʤ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʤ 

ʫʩʣʦʚʠʷʤ. 

ʉ ʮʝʣʴʶ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʝʱʝ ʚ ʩʝʨʝʜʠʥʝ 50-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʚ 

ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ (ʥʳʥʝ ʊʘʤʙʦʚʩʢʠʡ ʅʀʀʉʍ 

ð ʬʠʣʠʘʣ ʌʅʎ ʠʤ. ʀ. ɺ. ʄʠʯʫʨʠʥʘ) ʧʨʠʩʪʫʧʠʣʠ ʢ ʥʘʫʯʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ: 

ïʠʟʫʯʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʠ 

ʜʦʥʦʨʦʚ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ, ʩʢʦʨʦʩʧʝʣʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʩʪʨʝʩʩ-

ʬʘʢʪʦʨʘʤ, ʭʦʨʦʰʠʤʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ; 

ïʩʦʟʜʘʥʠʝ ʚʳʩʦʢʦʤʘʩʣʠʯʥʳʭ, ʨʘʥʥʝʩʧʝʣʳʭ ʠ ʩʢʦʨʦʩʧʝʣʳʭ ʩʦʨʪʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, 

ʫʩʪʦʡʯʠʚʳʭ ʢ ʦʩʥʦʚʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʘʪʦʛʝʥʘʤ; 

ïʦʨʠʛʠʥʘʣʴʥʦʝ ʠ ʵʣʠʪʥʦʝ ʩʝʤʝʥʦʚʦʜʩʪʚʦ ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ; 

ïʨʘʟʨʘʙʦʪʢʘ ʦʪʜʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʘʛʨʦʧʨʠʝʤʦʚ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ ʫʩʣʦʚʠʷʭ ʨʝʛʠʦʥʘ. 

ɿʘ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʧʦ ʩʝʣʝʢʮʠʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ 

ʠʥʩʪʠʪʫʪʝ ʩʦʟʜʘʥʳ 18 ʩʦʨʪʦʚ, ʠʟ ʥʠʭ 5 ʩʦʨʪʦʚ ʠ 1 ʛʠʙʨʠʜ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʢʣʶʯʝʥʳ ʚ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʦʭʨʘʥʷʝʤʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʠ ʜʦʧʫʱʝʥʳ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ 5, 7, 8 ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣ ʨʘʥʥʝʩʧʝʣʳʡ ʩʦʨʪ ʧʦʜʩʦʣʥʝʯʥʠʢʘ  ʏʘʢʠʥʩʢʠʡ 100. ʇʨʠ 

ʩʦʟʜʘʥʠʠ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʟʥʳʝ ʤʝʪʦʜʳ: ʤʝʞʩʦʨʪʦʚʘʷ ʛʠʙʨʠʜʠʟʘʮʠʷ, 

ʚʥʫʪʨʠʩʦʨʪʦʚʦʡ ʦʪʙʦʨ, ʩʘʤʦʦʧʳʣʝʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʦʪʙʦʨʘ, 
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ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʘʢʘʜ. ɺ. ʉ. ʇʫʩʪʦʚʦʡʪ [1], ʤʝʪʦʜʠʢʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [2], ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʫʩʢʦʨʝʥʥʦʤʫ ʩʦʟʜʘʥʠʶ ʩʦʨʪʦʚ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ [3], ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʨʘʞʘʝʤʦʩʪʠ ʟʘʨʘʟʠʭʦʡ ʠ ʣʦʞʥʦ ʤʫʯʥʠʩʪʦʡ ʨʦʩʦʡ [4], 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ [5]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʉʝʣʝʢʮʠʷ ʩʦʨʪʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʏʘʢʠʥʩʢʠʡ 100 ʩ ʚʳʩʦʢʦʡ ʤʘʩʣʠʯʥʦʩʪʴʶ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʦʜʩʦʣʥʝʯʥʠʢ ʚʳʨʘʱʠʚʘʶʪ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʩʣʘ. 

ʆʩʥʦʚʥʦʡ ʮʝʥʥʦʡ ʯʘʩʪʴʶ ʫʨʦʞʘʷ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʷʚʣʷʝʪʩʷ ʩʝʤʝʥʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʩʦʨʪʘ ʠ 

ʛʠʙʨʠʜʳ ʩʦʜʝʨʞʘʪ ʚ ʩʝʤʝʥʘʭ ʜʦ 52ï55% ʞʠʨʘ. ʇʦʜʩʦʣʥʝʯʥʦʝ ʤʘʩʣʦ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤʠ 

ʚʢʫʩʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʧʠʱʝʚʳʭ ʮʝʣʝʡ. ʆʩʦʙʝʥʥʘʷ 

ʮʝʥʥʦʩʪʴ ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʤʘʩʣʘ ʢʘʢ ʧʠʱʝʚʦʛʦ ʧʨʦʜʫʢʪʘ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʝʛʦ ʞʠʨʥʦʢʠʩʣʦʪʥʳʤ 

ʩʦʩʪʘʚʦʤ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʦʡ ʞʠʨʥʦʡ ʣʠʥʦʣʝʚʦʡ 

ʢʠʩʣʦʪʳ, ʦʪʣʠʯʘʶʱʝʡʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ɺ ʧʦʜʩʦʣʥʝʯʥʦʤ ʤʘʩʣʝ ʚ 

ʙʦʣʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ, ʯʝʤ ʚ ʞʠʚʦʪʥʳʭ ʞʠʨʘʭ, ʩʦʜʝʨʞʠʪʩʷ ʚʠʪʘʤʠʥ ɽ (ʪʦʢʦʬʝʨʦʣ), ʢʦʪʦʨʳʡ 

ʧʨʠʜʘʝʪ ʤʘʩʣʫ ʘʥʪʠʦʢʠʩʣʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ.  

ʄʝʞʩʦʨʪʦʚʳʝ ʧʦʧʫʣʷʮʠʠ ʥʘ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʘʩʣʘ ʚ ʩʝʤʝʥʘʭ ʩʦʟʜʘʶʪʩʷ ʧʫʪʝʤ 

ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʧʝʨʝʦʧʳʣʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʭ ʩʦʨʪʦʚ. ʅʦʚʳʡ ʩʦʨʪ ʧʦʜʩʦʣʥʝʯʥʠʢʘ 

ʏʘʢʠʥʩʢʠʡ 100 ʩʦʟʜʘʚʘʣʩʷ ʤʝʪʦʜʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʪʙʦʨʘ ʠʟ ʤʝʞʩʦʨʪʦʚʦʡ ʧʦʧʫʣʷʮʠʠ 

ʩʦʨʪʘ ʏʘʢʠʥʩʢʠʡ 35 ʥʘ ʩʤʝʩʴ ʩʦʨʪʦʚ (ʄʘʨʠʷ, ʏʘʢʠʥʩʢʠʡ 931, ʏʘʢʠʥʩʢʠʡ 35, ʂʘʟʘʯʠʡ, 

ʏʘʢʠʥʩʢʠʡ 10) ʧʨʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦʤ ʦʧʳʣʝʥʠʠ.  

ʀʩʭʦʜʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʩʣʫʞʠʣʠ ʚʳʜʝʣʝʥʥʳʝ ʢʦʨʟʠʥʢʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʧʦʜ ʥʦʤʝʨʘʤʠ 

31923 ʠ 31933 ʚ ʧʠʪʦʤʥʠʢʘʭ 1-ʛʦ ʠ 2-ʛʦ ʛʦʜʘ ʠʟʫʯʝʥʠʷ, ʩʝʤʝʥʘ ʢʦʪʦʨʳʭ ʚ 2006 ʛ. 

ʚʳʩʝʚʘʣʠʩʴ ʚ ʇʅʇ (ʧʠʪʦʤʥʠʢ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʧʝʨʝʦʧʳʣʝʥʠʷ). ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʦʣʝʚʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʇʅʇ ʦʪʦʙʨʘʥʳ 15 ʢʦʨʟʠʥʦʢ, ʩʝʤʝʥʘ ʢʦʪʦʨʳʭ ʙʳʣʠ 

ʦʙʲʝʜʠʥʝʥʳ ʠ ʧʦʩʣʫʞʠʣʠ ʥʘʯʘʣʦʤ ʥʦʚʦʛʦ ʩʦʨʪʘ. ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʥʦʚʳʡ ʩʦʨʪ 

ʩʦʟʜʘʚʘʣʩʷ ʚ ʪʝʯʝʥʠʝ 12 ʣʝʪ.  

ʉʦʨʪ ʏʘʢʠʥʩʢʠʡ 100 ʦʪʥʦʩʠʪʩʷ ʢ ʩʨʝʜʥʝʨʫʩʩʢʦʤʫ ʵʢʦʪʠʧʫ, ʨʘʟʥʦʚʠʜʥʦʩʪʴ 

ʩʝʨʦʧʦʣʦʩʘʪʘʷ, ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 87ï93 ʜʥʷ. ʈʘʩʪʝʥʠʷ ʥʝʚʝʪʚʷʱʠʝʩʷ, ʚʳʩʦʪʦʡ 176ï

185 ʩʤ, ʩʪʝʧʝʥʴ ʧʦʥʠʢʣʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 34ï43 ʩʤ. ʂʦʨʟʠʥʢʠ  ʧʣʦʩʢʠʝ, ʨʝʜʢʦ ʚʳʧʫʢʣʳʝ ʩ 

ʜʠʘʤʝʪʨʦʤ 20ï22 ʩʤ. ʄʘʩʩʘ 1000 ʩʝʤʷʥ ð 73ï77 ʛ, ʩ ʦʙʲʝʤʥʳʤ ʚʝʩʦʤ 415ï428 ʛ/ʣ. 

ʃʫʟʞʠʩʪʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 20,0ï21,5%, ʤʘʩʣʠʯʥʦʩʪʴ ʩʝʤʷʥ ð 48,8ï53,3% [6ï7].  

ʇʦʨʘʞʘʝʤʦʩʪʴ ʙʝʣʦʡ ʠ ʩʝʨʦʡ ʛʥʠʣʴʶ ʥʘ ʫʨʦʚʥʝ ʢʦʥʪʨʦʣʷ; ʨʘʩʪʝʥʠʡ, ʧʦʚʨʝʞʜʝʥʥʳʭ 

ʣʦʞʥʦʡ ʤʫʯʥʠʩʪʦʡ ʨʦʩʦʡ ʠ ʬʦʤʦʧʩʠʩʦʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʝ ʦʙʥʘʨʫʞʝʥʦ [8]. 

ɺ 2016ï2017 ʛʦʜʘʭ ʩʦʨʪ ʏʘʢʠʥʩʢʠʡ 100 ʠʩʧʳʪʳʚʘʣʩʷ ʥʘ ɻʦʩʩʦʨʪʫʯʘʩʪʢʘʭ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ (ʊʘʙʣʠʮʘ). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ, ʚ 2018 ʛ ʩʦʨʪ ʚʢʣʶʯʝʥ ʚ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʦʭʨʘʥʷʝʤʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʊʘʙʣʠʮʳ, ʥʦʚʳʡ ʩʦʨʪ ʏʘʢʠʥʩʢʠʡ 100 ʟʘ ʛʦʜʳ ʠʩʧʳʪʘʥʠʡ ʥʘ 

ʛʦʩʩʦʨʪʦʫʯʘʩʪʢʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʝʚʳʩʠʣ ʚ ʮʝʣʦʤ ʢʦʥʪʨʦʣʴ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 

3,2 ʮ/ʛʘ ʩʝʤʷʥ. ɺ ʄʘʣʦʘʨʭʘʥʛʝʣʴʩʢʦʤ ʩʦʨʪʦʫʯʘʩʪʢʝ ʆʨʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʝʛʦ ʫʨʦʞʘʡʥʦʩʪʴ 

ʧʨʠʙʣʠʟʠʣʘʩʴ ʢ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʤʘʢʩʠʤʫʤʫ ð 49,6 ʮ/ʛʘ, ʧʨʝʚʳʩʠʚ ʢʦʥʪʨʦʣʴ ʩʦʨʪ 

ɺʝʡʜʝʣʝʚʩʢʠʡ ɸʈʊɸ ʥʘ 17,3 ʮ/ʛʘ. 
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ʊʘʙʣʠʮʘ. 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʇʓʊɸʅʀʁ ʅʆɺʆɻʆ ʉʆʈʊɸ ʇʆɼʉʆʃʅɽʏʅʀʂɸ, 

ʏɸʂʀʅʉʂʀʁ 100, ʅɸ ɻʆʉʉʆʈʊʋʏɸʉʊʂɸʍ ʈʌ 2016ï2017 ɻɻ. 
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ɹʝʣʛʦʨʦʜʩʢʘʷ, 

ʅʦʚʦʦʩʢʦʣʴʩʢʠʡ 

ɹʦʛʫʯʘʨʝʮ 24,3 2,5 178 57,3 123 11,1 

ʏʘʢʠʥʩʢʠʡ 100 26,8  202 64,4 126 7 

ɺʦʨʦʥʝʞʩʢʘʷ, 

ɹʦʨʠʩʦʛʣʝʙʩʢʠʡ 

ɹʦʛʫʯʘʨʝʮ 19,7 7,1 168 62,8 110 9,1 

ʏʘʢʠʥʩʢʠʡ 100 26,8  170 73,6 115 5,2 

ʂʫʨʩʢʘʷ, 

ʉʦʚʝʪʩʢʠʡ 

ɹʦʛʫʯʘʨʝʮ 38,2 0,9 159 49,9 115 2,6 

ʏʘʢʠʥʩʢʠʡ 100 37,3  170 52,2 119 2,1 

ʃʠʧʝʮʢʘʷ, 

ʃʠʧʝʮʢʘʷ ɻʉʀʉ 

ɹʦʛʫʯʘʨʝʮ 27,7 0,6 157 59,4 107 10,4 

ʏʘʢʠʥʩʢʠʡ 100 27,1  164 60,8 97 6,5 

ʆʨʣʦʚʩʢʘʷ, 

ʄʘʣʦʘʨʭʘʥʛʝʣʴʩʢʠʡ 

ɺʝʡʜʝʣʝʚʩʢʠʡ ɸʈʊɸ 32,3 17,3 220 94,6 110 ð 

ʏʘʢʠʥʩʢʠʡ 100 49,6  180 67,8 110  

ʊʘʤʙʦʚʩʢʘʷ, 

ʊʘʤʙʦʚʩʢʘʷ ɻʉʀʉ 

ɹʝʣʛʦʜʩʢʠʡ 94 16,3 3,7 132 55,8 98 11,7 

ʏʘʢʠʥʩʢʠʡ 100 20  150 61,1 98 11,9 

ʄʦʨʜʦʚʩʢʘʷ, (ʈɽʉʃ) 

ʄʦʨʜʦʚʩʢʘʷ ɻʉʀʉ 

ʉʢʦʨʦʩʧʝʣʳʡ 87 12,1 1,2 142 58,7 121 12 

ʏʘʢʠʥʩʢʠʡ 100 13,3  152 54,2 121 12 

ʇʝʥʟʝʥʩʢʘʷ, 

ʂʦʣʳʰʣʝʡʩʢʠʡ 

ɹʦʛʫʯʘʨʝʮ 17,9 1,3 135 76,2 123 5,2 

ʏʘʢʠʥʩʢʠʡ 100 19,2  156 76,4 1,32 6,8 

ʋʣʴʷʥʦʚʩʢʘʷ, 

ʅʦʚʦʩʧʘʩʩʢʠʡ 

ɺʝʡʜʝʣʝʚʩʢʠʡ ɸʈʊɸ 20,4 4,9 140 56,2 111 13,5 

ʏʘʢʠʥʩʢʠʡ 100 25,3  104 69,7 113 14,3 

ʋʣʴʷʥʦʚʩʢʘʷ, 

ʏʝʨʜʘʢʣʠʥʩʢʠʡ 

ɺʝʡʜʝʣʝʚʩʢʠʡ ɸʈʊɸ 17,6 -0,9 181 54,2 129 7,2 

ʏʘʢʠʥʩʢʠʡ 100 16,7  171 54,1 135 7,9 

ʆʙʱʠʝ ʩʨʝʜʥʠʝ St ʉʨʝʜʥʠʡ 22 3,2 161,1 61,2 116,1 9,1 

ʏʘʢʠʥʩʢʠʡ 100 25,1  160,6 62,6 117,7 7,8 

 

ɺʳʚʦʜʳ 

ɺ ʊʘʤʙʦʚʩʢʦʤ ʅʀʀʉʍ (ʬʠʣʠʘʣ ʌʅʎ ʠʤ. ʀ. ɺ. ʄʠʯʫʨʠʥʘ) ʩʦʟʜʘʥ, ʚʢʣʶʯʝʥ ʚ 

ɻʦʩʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʠ ʜʦʧʫʱʝʥ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ 5 (ʎʝʥʪʨʘʣʴʥʦ-

ʏʝʨʥʦʟʝʤʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʡʦʥ) ʠ 7 (ʉʨʝʜʥʝʚʦʣʞʩʢʠʡ ɻʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʡʦʥ) ʨʝʛʠʦʥʘʭ 

ʥʦʚʳʡ ʚʳʩʦʢʦʤʘʩʣʠʯʥʳʡ ʩʦʨʪ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʏʘʢʠʥʩʢʠʡ 100 ʩʝʣʝʢʮʠʠ ʊʘʤʙʦʚʩʢʦʛʦ 

ʅʀʀʉʍ ʧʨʝʚʳʩʠʚ ʚ ʮʝʣʦʤ ʢʦʥʪʨʦʣʴ ʚ ʛʦʜʳ ʠʩʧʳʪʘʥʠʡ ʥʘ ʛʦʩʩʦʨʪʦʫʯʘʩʪʢʘʭ ʥʘ 3,2 ʮ/ʛʘ, ʚ 

ʄʘʣʦʘʨʭʘʥʛʝʣʴʩʢʦʤ ʩʦʨʪʦʫʯʘʩʪʢʝ ʆʨʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʝʛʦ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 49,6 ʮ/ʛʘ. 
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IMPACT OF AGROMELIORATIVE MEASURES 

ON THE SPECIFIC SURFACE OF SOIL 

 

ÉGurbanov S., Azerbaijan State Agricultural University, Ganja, Azerbaijan, office@adau.edu.az 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʫʜʝʣʴʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʧʦʜ ʚʣʠʷʥʠʝʤ ʘʛʨʦʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʚ ʦʩʥʦʚʥʦʤ 

ʦʨʦʩʠʪʝʣʴʥʳʭ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʧʨʦʚʦʜʠʤʳʭ ʥʘ ʩʝʨʦ-ʙʫʨʳʭ ʧʦʯʚʘʭ ɸʧʰʝʨʦʥʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʅʘ ʦʩʥʦʚʝ ʯʝʪʳʨʝʭʣʝʪʥʝʛʦ ʦʧʳʪʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʘʛʨʦʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ 

ʝʝ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʊʘʢ, ʚ ʩʣʦʝ ʧʦʯʚʳ 0ï20 ʩʤ ʥʘʙʣʶʜʘʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝ ʫʜʝʣʴʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʚ ʩʣʦʝ ʧʦʯʚʳ 20ï40 ʩʤ ð ʫʚʝʣʠʯʝʥʠʝ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʧʝʨʚʳʡ ʛʦʜ 

ʦʧʳʪʦʚ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʩʣʦʝ ʧʦʯʚʳ 0ï20 ʩʤ ʩʦʩʪʘʚʣʷʣʦ 3 098ï3 988 

ʩʤ2/ʛ, ʘ ʚ ʩʣʦʝ ʧʦʯʚʳ 20ï40 ʩʤ ð 1 056ï3 567 ʩʤ2/ʛ. ʆʜʥʘʢʦ ʯʝʨʝʟ ʯʝʪʳʨʝ ʛʦʜʘ ʟʥʘʯʝʥʠʝ 

ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʩʣʦʝ ʧʦʯʚʳ 0ï20 ʩʤ ʩʦʩʪʘʚʠʣʦ 1 949ï3 340 ʩʤ2/ʛ, ʘ ʚ ʩʣʦʝ 20ï40 ʩʤ ð 

3 290ï5 023 ʩʤ2/ʛ. ʋʚʝʣʠʯʝʥʠʝ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʥʠʞʥʠʭ ʩʣʦʷʭ ʧʦʯʚʳ ʩʚʷʟʘʥʦ ʩ 

ʧʦʩʪʝʧʝʥʥʳʤ ʚʳʤʳʚʘʥʠʝʤ ʧʳʣʠ, ʠʣʘ ʠ ʢʦʣʣʦʠʜʥʳʭ ʯʘʩʪʠʮ ʠʟ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʠ ʤʠʛʨʘʮʠʝʡ ʠʭ 

ʚ ʥʠʞʥʠʝ ʩʣʦʠ. ʋʤʝʥʴʰʝʥʠʝ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʧʦʯʚʳ ʧʨʠʚʦʜʠʪ ʢ 

ʜʝʛʨʘʜʘʮʠʠ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʧʦʯʚʳ, ʫʭʫʜʰʝʥʠʶ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʦʙʨʘʟʦʚʘʥʠʶ 

ʫʧʣʦʪʥʝʥʠʷ ʧʦʜ ʧʘʭʦʪʥʳʤ ʩʣʦʝʤ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʢ ʩʥʠʞʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ. ɺ 

ʩʪʘʪʴʝ ʜʘʶʪʩʷ ʢʦʥʢʨʝʪʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ. ʊʘʢʞʝ ʥʘ ʦʩʥʦʚʝ 

ʨʘʩʯʝʪʦʚ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ, ʙʦʛʘʪʦʡ ʠʣʠʩʪʳʤʠ, 

ʧʳʣʝʚʘʪʳʤʠ ʠ ʢʦʣʣʦʠʜʥʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʚʦ ʤʥʦʛʦ ʨʘʟ ʙʦʣʴʰʝ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʝʩʯʘʥʦʡ ʧʦʯʚʳ. ʋʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʣʣʦʠʜʥʦʛʦ ʠʣʘ ʚ 43 000 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʫʜʝʣʴʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʧʳʣʠ, ʠ ʚ 130 000 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʫʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʝʩʢʘ. 

 

Abstract. The article is devoted to the study of the regularity of changes in the specific surface 

of soil under the influence of agromeliorative measures, mainly irrigation and agrotechnical works 

carried out in the gray-brown soils of the Absheron Peninsula of Azerbaijan. Based on four years of 

experiments, it was determined that changes occur in the specific surface of the soil in the plowed 

layer as a result of the agromeliorative measures taken. Thus, a decrease in the specific surface area 

was observed in the 0ï20 cm soil layer, and an increase in the specific surface area was observed in 

the 20ï40 cm soil layer. In the first year of the experiments, the value of the average specific 

surface in the 0ï20 cm soil layer was 3,098ï3,988 cm2/g, and in the 20ï40 cm soil layer it was 

1,056ï3,567 cm2 /g. However, after four years, the value of the special surface was 1,949ï3,340 

cm2/g in the 0ï20 cm soil layer and 3,290ï5,023 cm2/g in the 20ï40 cm layer. The increase in 

the specific surface area in the lower layers of the soil is due to the gradual washing of dust, silt and 

colloidal particles from the plow layer to the lower layers. The reduction of the specific surface in 
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the topsoil leads to the degradation of the topsoil, the deterioration of the water-physical properties, 

the formation of compaction below the topsoil, and ultimately the reduction of soil fertility. 

The article makes specific suggestions to prevent this process. It was also identified based on 

the calculations that the specific surface area of the soil, rich in silt, dust and colloidal particles, is 

many times larger than the specific surface area of sandy soil. The specific surface area of colloidal 

silt is 43,000 times larger than the specific surface area of dust and 130,000 times larger than 

the specific surface area of sand. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʯʚʘ, ʫʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʘʛʨʦʤʝʣʠʦʨʘʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, 

ʬʨʘʢʮʠʠ ʧʦʯʚʳ, ʧʝʩʦʢ, ʧʳʣʴ, ʠʣ, ʢʦʣʣʦʠʜ, ʚʣʠʷʥʠʝ, ʠʟʤʝʥʝʥʠʝ.  

 

Keywords: soil, specific surface, agromeliorative measures, soil fractions, sand, dust, silt, 

colloid, impact, change. 

 

ɺʚʝʜʝʥʠʝ 

ʆʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʪʨʘʞʘʶʱʠʭ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʷʚʣʷʝʪʩʷ ʫʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʚʝʣʠʯʠʥʦʡ çʧʣʦʱʘʜʴ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠè. ʇʦʚʝʨʭʥʦʩʪʴ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʧʦʯʚʘ, ʩʯʠʪʘʝʪʩʷ ʝʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠ 

ʬʠʟʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ. ʈʘʩʧʘʜ, ʬʨʘʛʤʝʥʪʘʮʠʷ ʠ ʜʠʩʧʝʨʩʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʧʦʯʚʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʝʨʝʭʦʜ ʧʦʯʚʳ ʚ ʥʦʚʫʶ ʘʢʪʠʚʥʫʶ ʬʘʟʫ. ʇʨʠ ʵʪʦʤ ʧʦʚʝʨʭʥʦʩʪʴ ʪʚʝʨʜʦʡ 

ʬʘʟʳ ʚ ʦʜʥʦʨʦʜʥʦʡ ʤʘʩʩʝ ʠ ʦʙʲʝʤʝ ʧʦʯʚʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʵʥʝʨʛʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ. ʗʚʣʝʥʠʷ ʧʦʛʣʦʱʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʟʦʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʧʘʨʦʚ ʠ 

ʛʘʟʦʚ, ʧʝʨʝʜʚʠʞʝʥʠʝ ʚʦʜʳ ʠ ʚʦʟʜʫʭʘ ʚ ʧʦʯʚʝ, ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʧʦʯʚʳ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʚʝʣʠʯʠʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʯʘʩʪʠʮʳ [1ï3]. 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʫʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ ʧʦʟʚʦʣʷʝʪ ʨʘʟʣʠʯʘʪʴ ʚʥʝʰʥʶʶ 

ʜʠʩʧʝʨʩʥʦʩʪʴ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʦʯʚʫ, ʠ ʪʨʝʱʠʥʳ ʠʭ ʚʥʫʪʨʝʥʥʠʭ ʪʫʧʳʭ 

ʤʠʢʨʦʧʦʨ. ʇʦʚʝʨʭʥʦʩʪʴ ʯʘʩʪʠʮ ʧʦʯʚʳ ʠʤʝʝʪ ʩʣʦʞʥʳʡ ʤʠʢʨʦʨʝʣʴʝʬ, ʘ ʦʪʜʝʣʴʥʳʝ ʠʭ ʫʯʘʩʪʢʠ 

ʦʙʣʘʜʘʶʪ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʥʳʤ ʟʥʘʯʝʥʠʝʤ. ʆʩʦʙʦ ʘʢʪʠʚʥʘʷ ʟʦʥʘ 

ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʚʳʧʫʢʣʳʭ ʵʣʝʤʝʥʪʘʭ ʯʘʩʪʠʮ. ɸʢʪʠʚʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʚʝʱʝʩʪʚʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʦʛʣʦʱʝʥʠʝ ʪʝʧʣʘ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʘʜʩʦʨʙʮʠʶ ʪʝʧʣʘ, ʧʦʚʝʨʭʥʦʩʪʥʫʶ 

ʧʨʦʚʦʜʠʤʦʩʪʴ ʠ ʜʨʫʛʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʇʦʵʪʦʤʫ ʩ ʧʦʤʦʱʴʶ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʤʦʞʥʦ 

ʨʝʰʠʪʴ ʨʷʜ ʧʨʦʙʣʝʤ. ʅʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʞʥʦ ʦʮʝʥʠʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʠ ʪʝʧʣʘ, ʧʦʛʣʦʱʝʥʥʳʭ ʧʦʯʚʦʡ, ʚʝʣʠʯʠʥʫ ʬʠʟʠʯʝʩʢʦʛʦ ʠʩʧʘʨʝʥʠʷ, ʩʢʦʨʦʩʪʴ 

ʜʚʠʞʝʥʠʷ ʚʦʜʳ ʚ ʧʦʨʘʭ ʠ ʜʨʫʛʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʀʟʤʝʥʝʥʠʝ ʧʣʦʱʘʜʠ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʦʯʚʝʥʥʳʭ ʯʘʩʪʠʮ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʝʝ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʇʦ ʠʟʤʝʥʝʥʠʶ 

ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʧʦʯʚʝ [1ï3]. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʦʧʨʝʜʝʣʝʥʠʝ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʠ ʪʝʥʜʝʥʮʠʠ ʝʝ ʠʟʤʝʥʝʥʠʷ ʠʤʝʝʪ ʙʦʣʴʰʦʝ 

ʥʘʫʯʥʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʝʥʜʝʥʮʠʷ ʠʟʤʝʥʝʥʠʷ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚ ʚ 

ɸʟʝʨʙʘʡʜʞʘʥʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʫʯʝʥʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʫʜʝʣʴʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʧʦʜ ʚʣʠʷʥʠʝʤ ʘʛʨʦʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʦʨʦʰʘʝʤʳʝ ʩʝʨʦ-ʙʫʨʳʝ ʧʦʯʚʳ ɸʧʰʝʨʦʥʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʛʦ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʟʝʤʣʝʜʝʣʠʷ ʠ ʧʦʩʝʚʥʳʭ ʫʯʘʩʪʢʘʭ ʩʝʣʘ ʇʠʨʰʘʛʘ. 
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ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʟʤʝʥʝʥʠʝ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʯʚ ʠʟʫʯʘʣʦʩʴ çʛʝʦʤʝʪʨʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤè, ʧʨʠʤʝʥʷʝʤʳʤ ʚ ʥʘʫʢʝ ʧʦʯʚʦʚʝʜʝʥʠʷ [1ï2]. 

ʅʘ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʘʭ ʙʳʣʠ ʦʨʛʘʥʠʟʦʚʘʥʳ ʪʨʠ ʩʪʘʮʠʦʥʘʨʥʳʝ ʥʘʙʣʶʜʘʪʝʣʴʥʳʝ 

ʧʣʦʱʘʜʢʠ, ʠ ʩ ʢʘʞʜʳʭ 10 ʩʤ ʜʘʥʥʳʭ ʧʣʦʱʘʜʦʢ ʦʪʙʠʨʘʣʠʩʴ ʦʙʨʘʟʮʳ ʧʦʯʚʳ, ʧʦʩʣʝ ʯʝʛʦ 

ʤʝʪʦʜʦʤ çʧʠʧʝʪʢʠè, ʧʨʝʜʣʦʞʝʥʥʳʤ ʂʦʯʠʥʩʢʠʤ, ʦʧʨʝʜʝʣʷʣʩʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ 

(ʤʝʭʘʥʠʯʝʩʢʠʡ) ʩʦʩʪʘʚ ʧʦʯʚʳ [1ï4].  

ʇʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʙʳʣʦ ʥʘʡʜʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʧʝʩʯʘʥʦʡ, ʧʳʣʝʚʘʪʦʡ ʠ 

ʠʣʠʩʪʦʡ ʬʨʘʢʮʠʡ ʚ %. ʇʫʪʝʤ ʨʘʩʯʝʪʘ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʯʘʩʪʠʮ, 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʬʨʘʢʮʠʠ ʧʦʯʚʳ. ʂʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ ʚ ʦʙʨʘʟʮʝ ʧʦʯʚʳ, ʧʨʠʥʷʪʦʡ (ʚʟʷʪʦʡ) ʜʣʷ 

ʨʘʩʯʝʪʘ, ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 
 

, 
(1) 

 

ʛʜʝ N ð ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ, ʰʪ.; m ð ʤʘʩʩʘ ʦʙʨʘʟʮʘ, ʛ; D ð ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʬʨʘʢʮʠʡ 

ʧʦʯʚʳ, ʩʤ; ð ʫʜʝʣʴʥʳʡ ʚʝʩ ʧʦʯʚʳ ð ʧʣʦʪʥʦʩʪʴ ʪʚʝʨʜʦʡ ʬʘʟʳ, ʛ/ʩʤ3.  

ʇʣʦʪʥʦʩʪʴ ʪʚʝʨʜʦʡ ʬʘʟʳ ʦʧʨʝʜʝʣʷʣʘʩʴ çʧʠʢʥʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤè [1ï2, 4]. 

ʇʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʞʜʦʡ ʬʨʘʢʮʠʠ (ʯʘʩʪʠʮʳ) ʧʦʯʚʳ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʧʦ ʩʣʝʜʫʶʱʝʡ 

ʬʦʨʤʫʣʝ: 

 

(2) 
 

ʛʜʝ S ð ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʯʘʩʪʠʮʳ ʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨʤʳ, ʩʤ2; D ð ʜʠʘʤʝʪʨ 

ʯʘʩʪʠʮʳ, ʩʤ; , ʚʝʣʠʯʠʥʘ ʧʦʩʪʦʷʥʥʘʷ. 

ʇʣʦʱʘʜʴ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʩʬʝʨ, ʥʘʭʦʜʷʱʠʭʩʷ ʚʦ ʚʟʷʪʦʤ 

ʦʙʨʘʟʮʝ ʧʦʯʚʳ, ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 
 

 

(3) 
 

ʛʜʝ Sn ð ʧʣʦʱʘʜʴ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʜʥʦʠʤʝʥʥʳʭ ʯʘʩʪʠʮ ʚʦ ʚʟʷʪʦʤ ʦʙʨʘʟʮʝ ʧʦʯʚʳ, 

ʩʤ2; S ð ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʦʜʥʦʡ ʯʘʩʪʠʮʳ, ʩʤ2; N ð ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ ʚ ʦʙʨʘʟʮʝ.  

ʋʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ ʧʦ ʦʜʥʦʡ ʬʨʘʢʮʠʠ ʧʦʯʚʳ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʧʦ ʩʣʝʜʫʶʱʝʡ 

ʬʦʨʤʫʣʝ: 

 

(4) 

 

ʛʜʝ F ð ʫʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ ʧʦ ʦʜʥʦʡ ʬʨʘʢʮʠʠ, ʩʤ2/ʛ; Sn ð ʧʣʦʱʘʜʴ ʚʥʝʰʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʜʥʦʠʤʝʥʥʳʭ ʯʘʩʪʠʮ ʚʦ ʚʟʷʪʦʤ ʦʙʨʘʟʮʝ, ʩʤ2; m ð ʤʘʩʩʘ ʦʙʨʘʟʮʘ ʧʦʯʚʳ, ʛ.  

ʅʘ ʦʩʥʦʚʝ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʬʨʘʢʮʠʡ (ʯʘʩʪʠʮ) ʧʦʯʚʳ ʠ ʧʨʦʮʝʥʪʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʵʪʠʭ ʬʨʘʢʮʠʡ ʚʦ ʚʟʷʪʦʤ ʦʙʨʘʟʮʝ ʩʨʝʜʥʷʷ ʫʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʚʳʨʘʞʝʥʠʶ: 
 

 

(5) 

 

ʛʜʝ Fo ð ʩʨʝʜʥʷʷ ʫʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ, ʩʤ2/ʛ; F1, F2, F3 ð ʟʥʘʯʝʥʠʝ ʫʜʝʣʴʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʨʘʩʩʯʠʪʘʥʥʦʝ ʧʦ ʧʝʩʯʘʥʦʡ, ʧʳʣʝʚʘʪʦʡ ʠ ʠʣʠʩʪʦʡ ʬʨʘʢʮʠʷʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʩʤ2/ʛ; P1, P2, P3 ð ʯʘʩʪʴ ʠʟ ʦʙʨʘʟʮʦʚ, ʦʙʨʘʟʦʚʘʥʥʘʷ ʧʝʩʯʘʥʦʡ, ʧʳʣʝʚʘʪʦʡ ʠ ʠʣʠʩʪʦʡ ʬʨʘʢʮʠʝʡ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, %. 
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ɸʥʘʣʠʟ ʠ ʦʙʩʫʞʜʝʥʠʷ 

ɸʧʰʝʨʦʥʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʚʦʩʪʦʢʝ ɸʟʝʨʙʘʡʜʞʘʥʘ ʠ ʩ ʪʨʝʭ ʩʪʦʨʦʥ 

ʦʢʨʫʞʝʥ ʂʘʩʧʠʡʩʢʠʤ ʤʦʨʝʤ. ɽʛʦ ʦʙʱʘʷ ʧʣʦʱʘʜʴ 1300 ʢʤ2. ʇʦʯʚʳ ʧʦʣʫʦʩʪʨʦʚʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʝʨʦ-ʙʫʨʳʤ ʪʠʧʦʤ, ʠ ʟʜʝʩʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʩʦʣʦʥʯʘʢʦʚʘʪʦ-ʩʦʣʦʥʮʝʚʘʪʘʷ, 

ʦʨʦʰʘʝʤʘʷ ʩʦʣʦʥʯʘʢʦʚʘʪʘʷ, ʟʘʙʦʣʦʯʝʥʥʘʷ, ʩʣʘʙʦʨʘʟʚʠʪʘʷ ʠ ʥʝʧʦʣʥʦʨʘʟʚʠʪʘʷ ʩʝʨʦ-ʙʫʨʘʷ ʧʦʯʚʘ 

[5ï6].  

ʂʣʠʤʘʪ ʧʦʣʫʦʩʪʨʦʚʘ ʩʫʭʦʡ ʩʫʙʪʨʦʧʠʯʝʩʢʠʡ, ʟʠʤʘ ʤʷʛʢʘʷ, ʘ ʣʝʪʦ ʞʘʨʢʦʝ ʠ ʟʘʩʫʰʣʠʚʦʝ. 

ɻʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 130ï244 ʤʤ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʘʨʝʥʠʡ ð 1000ï1260 

ʤʤ. ʇʦʯʚʘ ʩʦʩʪʦʷʪ ʠʟ ʧʝʩʢʘ, ʧʝʩʯʘʥʦʢ ʠ ʣʝʛʢʦʡ ʛʣʠʥʳ, ʠʤʝʝʪ ʥʠʟʢʫʶ ʚʣʘʞʥʦʩʪʴ ʠ ʩʣʘʙʫʶ 

ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. 

ʅʘ ʧʦʣʫʦʩʪʨʦʚʝ ʚʳʨʘʱʠʚʘʶʪ ʟʝʨʥʦ, ʦʚʦʱʠ, ʙʘʭʯʝʚʳʝ, ʢʦʨʤʦʚʳʝ ʠ ʜʨʫʛʠʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ. ʊʘʢʞʝ ʟʜʝʩʴ ʚʳʨʘʱʠʚʘʶʪ ʦʣʠʚʢʠ, ʬʠʩʪʘʰʢʠ, ʤʠʥʜʘʣʴ, 

ʠʥʞʠʨ, ʚʠʥʦʛʨʘʜ ʠ ʜʨʫʛʠʝ ʨʝʜʢʠʝ ʬʨʫʢʪʦʚʳʝ ʠ ʷʛʦʜʥʳʝ ʜʝʨʝʚʴʷ. ɼʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʘʩʪʝʥʠʡ ʚ ʚʦʜʝ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ, ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʫʨʦʞʘʷ ʥʘ ʵʪʠʭ ʟʝʤʣʷʭ ʧʨʦʚʦʜʷʪʩʷ ʢʦʤʧʣʝʢʩʥʳʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ, ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʠ 

ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. ʆʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʝʘʣʠʟʫʝʤʳʝ ʘʛʨʦʤʝʣʠʦʨʘʪʠʚʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʚʣʠʷʶʪ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʧʦʯʚʫ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʘʛʨʦʤʝʣʠʦʨʘʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʠʚʦʜʷʪ ʢ ʠʟʤʝʥʝʥʠʶ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ, 

ʭʠʤʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ [7ï8], ʩʥʠʞʝʥʠʶ ʠʭ ʫʨʦʞʘʡʥʦʩʪʠ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʧʦʯʚʝ, ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʠʟʤʝʥʝʥʠʝ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʠʟʫʯʘʣʦʩʴ ʢʘʢ ʧʦ ʦʪʜʝʣʴʥʳʤ 

ʬʨʘʢʮʠʷʤ, ʪʘʢ ʠ ʧʦ ʩʦʚʦʢʫʧʥʦʤʫ ʟʥʘʯʝʥʠʶ ʬʨʘʢʮʠʡ. 

ʇʦ ʦʙʨʘʟʮʘʤ, ʚʟʷʪʳʤ ʩ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʧʣʦʱʘʜʦʢ, ʦʧʨʝʜʝʣʷʣʩʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʧʦʯʚʳ ʠ ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʦʪʜʝʣʴʥʳʭ ʬʨʘʢʮʠʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʯʘʩʪʠʮ ʧʝʩʢʘ ʨʘʟʤʝʨʦʤ ʦʪ 0,05 ʤʤ ʜʦ 1 ʤʤ ʩʦʩʪʘʚʣʷʝʪ 0,39 ʤʤ, ʯʘʩʪʠʮ ʧʳʣʠ 

ʨʘʟʤʝʨʦʤ ʦʪ 0,001 ʜʦ 0,05 ʤʤ ð 0,013 ʤʤ, ʘ ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʯʘʩʪʠʮ ʠʣʘ ð 0,001 ʤʤ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʘʩʯʝʪʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʤʝʪʦʜʦʤ, ʦʧʠʩʘʥʥʳʤ ʚ ʨʘʟʜʝʣʝ çʄʝʪʦʜʠʢʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷè ʩʪʘʪʴʠ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚ, ʩʦʩʪʦʷʱʠʭ ʠʟ 

ʧʝʩʯʘʥʳʭ ʬʨʘʢʮʠʡ, ʠʤʝʝʪ ʦʯʝʥʴ ʤʘʣʦʝ ʟʥʘʯʝʥʠʝ, ʘ ʫʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʦʜʥʦʛʦ ʛʨʘʤʤʘ 

ʧʦʯʚʳ ʩʦʩʪʘʚʣʷʝʪ 59 ʩʤ2/ʛ ʥʘ ʬʨʘʢʮʠʶ ʧʝʩʢʘ. ʇʦ ʧʳʣʝʚʘʪʦʡ ʬʨʘʢʮʠʠ ʫʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʧʦʯʚʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʩʯʘʥʦʡ ʧʦʯʚʦʡ ʙʦʣʴʰʝ. ʇʣʦʱʘʜʴ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʜʥʦʛʦ 

ʛʨʘʤʤʘ ʧʦʯʚʳ ʩʦʩʪʘʚʣʷʝʪ 1774 ʩʤ2/ʛ ʧʦ ʧʳʣʝʚʘʪʦʡ ʬʨʘʢʮʠʠ, ʚ 30 ʨʘʟ ʧʨʝʚʳʰʘʷ ʫʜʝʣʴʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʧʝʩʯʘʥʦʡ ʧʦʯʚʳ. ʇʦ ʠʣʠʩʪʦʡ ʬʨʘʢʮʠʠ ʫʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ ʥʘʤʥʦʛʦ 

ʙʦʣʴʰʝ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʝʩʯʘʥʦʡ ʠ ʧʳʣʝʚʘʪʦʡ ʧʦʯʚʳ. ʋʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʦʜʥʦʛʦ 

ʛʨʘʤʤʘ ʧʦʯʚʳ ʧʦ ʠʣʠʩʪʦʡ ʬʨʘʢʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 22985 ʩʤ2/ʛ, ʯʪʦ ʚ 390 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ 

ʫʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʝʩʯʘʥʦʡ ʧʦʯʚʳ, ʠ ʚ 13 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʫʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʧʳʣʝʚʘʪʦʛʦ ʛʨʫʥʪʘ. 

ʆʜʥʘʢʦ ʧʦʯʚʘ ʩʦʩʪʦʠʪ ʥʝ ʠʟ ʦʜʥʦʡ ʬʨʘʢʮʠʠ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʝʩʪʝʩʪʚʝʥʥʦʝ ʪʝʣʦ, 

ʦʙʨʘʟʦʚʘʥʥʦʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʧʨʠʩʫʪʩʪʚʠʝʤ ʧʝʩʯʘʥʦʡ, ʧʳʣʝʚʘʪʦʡ ʠ ʠʣʠʩʪʦʡ ʬʨʘʢʮʠʡ ʠ 

ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʢʘʞʜʦʡ ʠʟ ʵʪʠʭ ʬʨʘʢʮʠʡ ʬʦʨʤʠʨʫʝʪʩʷ 

ʫʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ. ʇʦʵʪʦʤʫ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ 

ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʬʨʘʢʮʠʡ, ʪ. ʝ. ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʫʜʝʣʴʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʬʨʘʢʮʠʡ, ʘ 

ʚ ʮʝʣʦʤ ʫʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʬʨʘʢʮʠʡ, ʠʟʤʝʥʷʝʪʩʷ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʘʛʨʦʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 
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ʀʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʯʚʝʥʥʳʭ ʬʨʘʢʮʠʡ ʠ ʩʨʝʜʥʝʡ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ 

ʧʦʯʚʝʥʥʳʤ ʩʣʦʷʤ ʧʦʜ ʚʣʠʷʥʠʝʤ ʘʛʨʦʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʦʪʨʘʞʝʥʦ ʚ ʊʘʙʣʠʮʝ. 

ɺ ʧʝʨʚʳʡ ʛʦʜ ʦʧʳʪʦʚ (2014 ʛ.) ʟʥʘʯʝʥʠʝ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʩʣʦʷʭ ʧʦʯʚʳ 0ï10 ʠ 10ï

20 ʩʤ ʙʳʣʦ ʚ ʧʨʝʜʝʣʘʭ 3098ï3988 ʩʤ2/ʛ. ɿʥʘʯʝʥʠʝ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʥʠʞʥʠʭ ʩʣʦʷʭ 20ï

30 ʠ 30ï40 ʩʤ ʢʦʣʝʙʘʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ 1056ï3567 ʩʤ2/ʛ. ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʠʡ ʛʦʜ ʦʧʳʪʦʚ 

(2017 ʛ.) ʟʥʘʯʝʥʠʝ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʩʣʦʷʭ ʧʦʯʚʳ 20ï30 ʠ 30ï40 ʩʤ ʫʚʝʣʠʯʠʣʦʩʴ, 

ʩʦʩʪʘʚʠʚ 3447ï5023 ʩʤ2 /ʛ (ʊʘʙʣʠʮʘ).  

 

ʊʘʙʣʠʮʘ.  

ʀɿʄɽʅɽʅʀɽ ʂʆʃʀʏɽʉʊɺɸ ʇʆʏɺɽʅʅʓʍ ʌʈɸʂʎʀʁ ʀ ʉʈɽɼʅɽɻʆ ɿʅɸʏɽʅʀʗ  

ʋɼɽʃʔʅʆʁ ʇʆɺɽʈʍʅʆʉʊʀ 

 

ˉ 

ʥʘʙʣʶʜʘʪʝʣʴʥʦʡ 

ʧʣʦʱʘʜʢʠ 

ʉʣʦʠ ʧʦʯʚʳ,  

ʩʤ 

ʌʨʘʢʮʠʠ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ, % ʋʜʝʣʴʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ 

ʧʦʯʚʳ  

Fo, ʩʤ
2/ʛ 

ʧʝʩʦʢ ʧʳʣʴ ʠʣ 

2014 ʛ 

ˉ1 

0ï10 47,72 40,76 11,52 3399 

10ï20 56,40 32,80 10,80 3098 

20ï30 49,88 46,44 3,68 1699 

30ï40 54,89 44,06 1,05 1056 

ˉ2 

0ï10 40,12 47,08 12,08 3636 

10ï20 46,80 41,60 11,60 3432 

20ï30 43,44 53,88 2,68 1598 

30ï40 47,40 41,08 11,52 3405 

ˉ3 

0ï10 28,16 63,84 8,00 3988 

10ï20 33,56 55,84 10,60 3447 

20ï30 48,43 39,20 12,37 3567 

30ï40 50,89 41,59 7,52 2496 

2017 ʛ 

ˉ1 

0ï10 55,12 39,60 5,28 1949 

10ï20 49,20 43,96 6,84 2380 

20ï30 36,18 52,59 11,25 3540 

30ï40 33,56 55,84 10,60 3447 

ˉ2 

0ï10 46,52 43,87 9,61 3015 

10ï20 45,72 43,16 11,12 2749 

20ï30 44,38 40,12 15,50 4301 

30ï40 33,16 48,84 18,00 5023 

ˉ3 

0ï10 42,68 47,48 9,84 3129 

10ï20 40,56 48,78 10,66 3340 

20ï30 47,12 41,88 11,00 3299 

30ï40 40,89 46,59 12,52 3728 

 

ʋʚʝʣʠʯʝʥʠʝ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʩʣʦʝ ʧʦʯʚʳ 30ï40 ʩʤ. ɿʥʘʯʝʥʠʝ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʵʪʦʤ ʩʣʦʝ ʧʦʯʚʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʝʨʚʳʤ ʛʦʜʦʤ ʦʧʳʪʦʚ ʫʚʝʣʠʯʠʣʦʩʴ ʧʨʠʤʝʨʥʦ ʚ 3ï4 ʨʘʟʘ. ʅʘ ʧʣʦʱʘʜʢʝ ˉ1 ʚ ʩʣʦʝ ʧʦʯʚʳ 30ï

40 ʩʤ ʟʥʘʯʝʥʠʝ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʫʚʝʣʠʯʠʣʦʩʴ ʚ 3,4 ʨʘʟʘ, ʘ ʥʘ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ 

ʧʣʦʱʘʜʢʘʭ ˉ2 ʠ ˉ3 ð ʚ 2,5 ʨʘʟʘ. ʍʦʪʷ ʟʥʘʯʝʥʠʝ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʩʣʦʝ ʧʦʯʚʳ 20ï30 
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ʩʤ ʥʘ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʧʣʦʱʘʜʢʘʭ ˉ1 ʠ ˉ2 ʫʚʝʣʠʯʠʣʦʩʴ ʧʨʠʤʝʨʥʦ ʚ 2 ʨʘʟʘ, ʥʘ 

ʥʘʙʣʶʜʘʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ ˉ3 ʫʚʝʣʠʯʝʥʠʷ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʆʜʥʘʢʦ 

ʧʨʦʠʟʦʰʣʦ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚ ʩʣʦʝ ʧʦʯʚʳ 30ï40 ʩʤ (ʊʘʙʣʠʮʘ). 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʠʣʠʩʪʘʷ ʬʨʘʢʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʛʣʠʥʳ ʠ ʢʦʣʣʦʠʜʥʳʭ ʯʘʩʪʠʮ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʤʝʣʢʠʝ ʯʘʩʪʠʮʳ ʧʳʣʝʚʘʪʦʡ ʬʨʘʢʮʠʠ ʙʣʠʟʢʠ ʢ ʠʣʠʩʪʦʡ ʬʨʘʢʮʠʠ. ʕʪʠ ʬʨʘʢʮʠʠ 

ʥʝʚʦʜʦʫʩʪʦʡʯʠʚʳ. ɺʦ ʚʨʝʤʷ ʩʠʣʴʥʳʭ ʦʩʘʜʢʦʚ ʠ ʦʨʦʰʝʥʠʷ ʧʳʣʝʚʘʪʳʝ, ʛʣʠʥʠʩʪʳʝ ʠ 

ʢʦʣʣʦʠʜʥʳʝ ʯʘʩʪʠʮʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʚʝʨʭʥʝʤ ʧʣʘʩʪʝ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ, ʤʠʛʨʠʨʫʶʪ ʚ ʥʠʞʥʠʝ 

ʩʣʦʠ ʠ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʧʦʜ ʧʘʭʦʪʥʳʤ ʩʣʦʝʤ, ʦʙʨʘʟʫʷ ʪʦʥʢʦ ʫʧʣʦʪʥʝʥʥʳʡ ʠ ʟʘʪʚʝʨʜʝʚʰʠʡ 

ʩʣʘʙʦ ʚʦʜʦʧʨʦʥʠʮʘʝʤʳʡ ʩʣʦʡ.  

ɽʩʣʠ ʧʦʯʚʘ ʩʦʩʪʦʠʪ ʪʦʣʴʢʦ ʠʟ ʢʦʣʣʦʠʜʥʦʛʦ ʠʣʘ, ʝʝ ʫʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʣʫʯʘʝʪ 

ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ. ɼʠʘʤʝʪʨ ʢʦʣʣʦʠʜʥʦʛʦ ʠʣʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,00005ï0,00001 ʩʤ [1, 

2]. ʇʨʠʥʷʚ ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʢʦʣʣʦʠʜʥʦʛʦ ʠʣʘ ʨʘʚʥʳʤ 0,00003 ʩʤ, ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʝʛʦ 

ʫʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ.  

ʉʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ (1) ʩʦʩʪʘʚʣʷʝʪ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʣʦʠʜʥʳʭ ʯʘʩʪʠʮ ʚʦ ʚʟʷʪʦʤ 10-

ʛʨʘʤʤʦʚʦʤ ʦʙʨʘʟʮʝ ʧʦʯʚʳ: 
 

ʰʪ. 
(1) 

  

ʉʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ (2), ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʯʘʩʪʠʮʳ ʢʦʣʣʦʠʜʥʦʛʦ ʠʣʘ ʩʦʩʪʘʚʣʷʝʪ 
 

 ʩʤ2 (2) 

 

ʉʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ (3), ʧʣʦʱʘʜʴ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʣʣʦʠʜʥʦʡ ʯʘʩʪʠʮʳ ʚʦ ʚʟʷʪʦʤ 

ʦʙʨʘʟʮʝ ʧʦʯʚʳ ʩʦʩʪʘʚʣʷʝʪ: 
 

 sm2 
(3) 

 

ʉʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ (4), ʫʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʢʦʣʣʦʠʜʥʦʛʦ ʠʣʘ, 

ʩʦʩʪʘʚʣʷʝʪ 
 

 ʩʤ2/ʛ=766 ʤ2/ʛ 
(4) 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʤʝʨʘ, ʥʘʣʠʯʠʝ ʚ ʩʦʩʪʘʚʝ ʧʦʯʚʳ ʠʣʠʩʪʦʡ ʬʨʘʢʮʠʠ ʧʨʠʚʦʜʠʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʝʝ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʀʣʠʩʪʘʷ ʬʨʘʢʮʠʷ ʧʨʠʜʘʝʪ ʧʦʯʚʝ ʦʩʦʙʦʝ ʢʘʯʝʩʪʚʦ. 

ʆʧʪʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʣʠʩʪʦʡ ʬʨʘʢʮʠʠ ʚ ʩʦʩʪʘʚʝ ʧʦʯʚʳ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʝʝ 

ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʠ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʫʣʫʯʰʝʥʠʶ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʠ 

ʚʦʜʦʧʨʦʚʦʜʠʤʦʩʪʠ, ʫʚʝʣʠʯʝʥʠʶ ʚʦʜʦ- ʠ ʪʝʧʣʦʝʤʢʦʩʪʠ, ʩʨʘʩʪʘʥʠʶ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʶ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʘʛʨʝʛʘʪʦʚ. ʆʜʥʘʢʦ ʯʨʝʟʤʝʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʣʠʩʪʦʡ 

ʬʨʘʢʮʠʠ ʚ ʧʦʯʚʝ ʫʭʫʜʰʘʝʪ ʨʷʜ ʝʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʉʪʨʫʢʪʫʨʘ ʪʘʢʠʭ ʧʦʯʚ ʩʣʘʙʘʷ, ʠ 

ʦʥʠ ʠʥʪʝʥʩʠʚʥʦ ʠʩʧʘʨʷʶʪ ʚʣʘʛʫ. ʂʘʧʠʣʣʷʨʥʦʝ ʧʦʜʥʷʪʠʝ ʦʯʝʥʴ ʚʳʩʦʢʦʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢʦ 

ʚʪʦʨʠʯʥʦʤʫ ʟʘʩʦʣʝʥʠʶ, ʦʙʨʘʟʦʚʘʥʠʶ ʙʦʣʴʰʠʭ ʪʨʝʱʠʥ ʧʨʠ ʚʳʩʳʭʘʥʠʠ, ʧʣʦʭʦʡ 

ʚʦʜʦʧʨʦʚʦʜʠʤʦʩʪʠ ʠ ʪ. ʧ. 

ɸʥʘʣʠʟ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʝʨʦ-ʙʫʨʳʝ ʧʦʯʚʳ 

ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʥʝ ʪʘʢ ʭʦʨʦʰʦ ʦʙʝʩʧʝʯʝʥʳ ʠʣʠʩʪʦʡ ʬʨʘʢʮʠʝʡ. ɺʳʤʳʚʘʥʠʝ 

ʠʣʠʩʪʦʡ ʠ ʧʳʣʝʚʘʪʦʡ ʬʨʘʢʮʠʡ ʩ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʧʨʠ ʦʨʦʰʝʥʠʠ ʧʨʠʚʦʜʠʪ ʢ ʜʝʛʨʘʜʘʮʠʠ 

ʧʦʯʚʳ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʘʛʨʦʤʝʣʠʦʨʘʪʠʚʥʳʝ ʠ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ:  
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ïʧʨʦʚʝʜʝʥʠʝ ʛʣʫʙʦʢʦʡ ʧʣʘʥʪʘʞʥʦʡ ʚʩʧʘʰʢʠ ʢʘʞʜʳʝ 4ï5 ʣʝʪ; 

ïʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʯʝʨʝʜʫʶʱʝʛʦʩʷ (ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ) ʧʦʩʝʚʘ ʩ ʫʯʘʩʪʠʝʤ ʨʘʩʪʝʥʠʡ, 

ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʢʦʪʦʨʳʭ ʧʨʦʥʠʢʘʝʪ ʚ ʛʣʫʙʦʢʠʝ ʩʣʦʠ; 

ïʚʥʝʩʝʥʠʝ ʚ ʧʦʯʚʫ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʚʦʟʘ, ʢʦʤʧʦʩʪʦʚ ʠ ʜʨʫʛʠʭ 

ʩʪʨʫʢʪʫʨʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ; 

ïʧʝʨʠʦʜʠʯʝʩʢʦʝ ʨʳʭʣʝʥʠʝ ʛʣʫʙʦʢʠʭ ʩʣʦʝʚ ʧʦʯʚʳ, ʟʝʨʥʠʩʪʦʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ 

ʧʦʩʝʚʥʦʛʦ ʩʣʦʷ; 

ïʧʨʝʜʧʦʯʪʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʜʦʚʳʭ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʦʨʦʰʝʥʠʷ.  

 

ɺʳʚʦʜʳ 

1. ʇʨʦʚʝʜʝʥʥʳʝ ʘʛʨʦʤʝʣʠʦʨʘʪʠʚʥʳʝ ʨʘʙʦʪʳ, ʦʩʦʙʝʥʥʦ ʠʥʪʝʥʩʠʚʥʦʝ ʦʨʦʰʝʥʠʝ, 

ʧʨʠʚʦʜʷʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʫʜʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʧʦʯʚʳ ʠ ʝʝ ʫʚʝʣʠʯʝʥʠʶ ʧʦʜ 

ʧʦʩʝʚʥʳʤ ʩʣʦʝʤ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʩʚʷʟʘʥ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʚʳʤʳʚʘʥʠʝʤ ʧʳʣʝʚʘʪʳʭ, ʠʣʠʩʪʳʭ ʠ 

ʢʦʣʣʦʠʜʥʳʭ ʯʘʩʪʠʮ ʩ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʠ ʤʠʛʨʘʮʠʝʡ ʚ ʥʠʞʥʠʝ ʩʣʦʠ. 

2. ʉʤʳʚ ʧʳʣʝʚʘʪʳʭ, ʠʣʠʩʪʳʭ ʠ ʢʦʣʣʦʠʜʥʳʭ ʯʘʩʪʠʮ ʩ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ 

ʜʣʷ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚʳ, ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʥʠʞʥʠʭ ʩʣʦʷʭ ʧʣʦʪʥʦʛʦ ʠ ʟʘʪʚʝʨʜʝʚʰʝʛʦ ʩʣʦʷ, 

ʫʭʫʜʰʝʥʠʷ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ. 

3. ʋʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʣʣʦʠʜʥʦʛʦ ʠʣʘ ʚ 43 000 ʨʘʟ ʙʦʣʴʰʝ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʳʣʠ ʠ ʚ 130 000 ʨʘʟ ʙʦʣʴʰʝ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʝʩʢʘ. ʆʧʪʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʢʦʣʣʦʠʜʥʳʭ ʯʘʩʪʠʮ ʚ ʧʦʯʚʝ ð ʦʜʠʥ ʠʟ ʬʘʢʪʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʫʣʫʯʰʝʥʠʶ ʚʦʜʥʦ-

ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʠ ʧʦʚʳʰʝʥʠʶ ʝʝ ʫʨʦʞʘʡʥʦʩʪʠ. 
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ɺʃʀʗʅʀɽ ɺʅɽʉɽʅʀʗ ʅɽʆʈɻɸʅʀʏɽʉʂʀʍ ʋɼʆɹʈɽʅʀʁ 

ʅɸ ʇʆʂɸɿɸʊɽʃʀ ʋʈʆɾɸʁʅʆʉʊʀ HELIANTHUS ANNUUS  

ɺ ʋʉʃʆɺʀʗʍ ɿɸʇɸɼʅʆʁ ʏɸʉʊʀ ɸɿɽʈɹɸʁɼɾɸʅɸ 

 

Éɸʙʙʘʩʦʚʘ ʅ. ʊ., ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ɻʷʥʜʞʘ, ɸʟʝʨʙʘʡʜʞʘʥ 

 

INORGANIC FERTILIZERS APPLICATION EFFECT ON HELIANTHUS ANNUUS 

CROP YIELD INDICATORS IN WESTERN AZERBAIJAN 

 

ÉAbbasova N., Azerbaijan State Agricultural University, Ganja, Azerbaijan 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ ʥʘ ʩʪʨʫʢʪʫʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ Helianthus annuus ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ɸʟʝʨʙʘʡʜʞʘʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 

ʥʘʙʣʶʜʘʣʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʧʨʠ ʚʥʝʩʝʥʠʠ ʫʜʦʙʨʝʥʠʡ. ʊʘʢ, ʙʳʣʦ ʦʪʤʝʯʝʥʦ 

ʫʚʝʣʠʯʝʥʠʝ ʜʠʘʤʝʪʨʘ ʢʦʨʟʠʥʢʠ ʥʘ 0,8ï2,3 ʩʤ, ʯʠʩʣʘ ʩʝʤʷʥʦʢ ʚ ʢʦʨʟʠʥʢʝ ð54,7ï204,6 ʰʪ., 

ʤʘʩʩʳ ʩʝʤʷʥ ʚ ʢʦʨʟʠʥʢʝ ð 5,5ï24,1 ʛ ʠ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ 1000 ʩʝʤʷʥ ð ʥʘ 3,5ï13,7 ʛ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʥʝʫʜʦʙʨʝʥʥʳʤ ʢʦʥʪʨʦʣʝʤ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʨʦʞʘʷ 

ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʥʘ ʢʘʰʪʘʥʦʚʳʭ ʦʨʦʰʘʝʤʳʭ ʧʦʯʚʘʭ 

ɻʷʥʜʞʘ-ʂʘʟʘʭʩʢʦʡ ʟʦʥʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʬʝʨʤʝʨʩʢʠʤ ʭʦʟʷʡʩʪʚʘʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʞʝʛʦʜʥʦ 

ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠ ̫ʚ ʥʦʨʤʝ N120P120K120.  

 

Abstract. The paper presents the results of studies of the effect of inorganic fertilizers on the 

structural indicators of Helianthus annuus crop yield in the western part of Azerbaijan. As a result 

of the studies carried out, it can be concluded that there was a positive effect when fertilizer 

application. So, there was an increase in the diameter of the basket by 0.8ï2.3 cm, the number of 

achenes in the basket ð 54.7ï204.6 pcs, the mass of seeds in the basket ð 5.5ï24.1 g, and an 

increase in the mass of 1000 seeds ð by 3.5ï13.7 g in comparison with the non-fertilizer control. 

To obtain a high and high-quality sunflower seed yield and restore soil fertility on the irrigated 

chestnut soils of the Ganja-Gazakh zone, it is recommended that farms use inorganic fertilizers 

annually at the N120P120K120. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Helianthus annuus, ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ, ʘʟʦʪ, ʬʦʩʬʦʨ, ʢʘʣʠʡ, 

ʧʦʜʩʦʣʥʝʯʥʠʢ (ʤʘʩʣʦʩʝʤʝʥʘ), ʤʘʩʩʘ ʩʝʤʷʥ, ʤʘʩʩʘ 1000 ʩʝʤʷʥ.  

 

Keywords: Helianthus annuus, inorganic fertilizers, nitrogen, phosphorus, potassium, 

sunflower seed, mass of seed, mass of 1000 seed. 

 

ɺʚʝʜʝʥʠʝ 

ʉʦʛʣʘʩʥʦ ʦʧʠʩʘʥʠʶ ʚʠʜʘ ʚ ʩʣʦʚʘʨʝ ɹʨʦʢʛʘʫʟʘ ʠ ɽʬʨʦʥʘ: çʀʟʚʝʩʪʥʦ ʤʥʦʞʝʩʪʚʦ 

ʢʫʣʴʪʫʨʥʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʵʪʦʛʦ ʚʠʜʘ, ʢʦʪʦʨʳʝ ʩʦʝʜʠʥʷʶʪʩʷ ʚ ʪʨʠ ʨʘʩʳ: 1) simplex ð

ʧʨʦʩʪʦʡ (ʥʝ ʤʘʭʨʦʚʳʡ), ʦʙʳʢʥʦʚʝʥʥʳʡ ʧʦʜʩʦʣʥʝʯʥʠʢ; 2) tubulosus ð ʪʨʫʙʯʘʪʦ-ʤʘʭʨʦʚʳʡ 

ʧʦʜʩʦʣʥʝʯʥʠʢ; 3) ligulosus (flore pleno) ð ̫ʟʳʯʢʦʚʦ-ʤʘʭʨʦʚʳʡ ʧʦʜʩʦʣʥʝʯʥʠʢ [1]. 
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ʄʠʨʦʚʘʷ ʧʣʦʱʘʜʴ ʧʦʩʝʚʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 22 ʤʣʥ ʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʈʦʩʩʠʠ ð ʙʦʣʝʝ 5 ʤʣʥ ʛʘ. ɺ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʧʦʜʩʦʣʥʝʯʥʠʢ ʟʘʥʠʤʘʝʪ 75% 

ʧʣʦʱʘʜʠ ʚʩʝʭ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. ɺ ʦʩʥʦʚʥʦʤ ʝʛʦ ʚʳʨʘʱʠʚʘʶʪ ʥʘ ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ, ʚ 

ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʎʝʥʪʨʘʣʴʥʦʤ ʏʝʨʥʦʟʝʤʴʝ, ʉʨʝʜʥʝʤ ʠ ʅʠʞʥʝʤ ʇʦʚʦʣʞʴʝ [2].  

ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ð ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ɸʇʂ ʥʝ ʪʦʣʴʢʦ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʥʘʩʝʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʤ ʤʘʩʣʦʤ, ʥʦ ʠ ʜʣʷ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʦʥʜʠʪʝʨʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ ʞʘʨʝʥʦʤ ʚʠʜʝ, ʚ ʩʚʷʟʠ, ʩ ʯʝʤ ʦʪʤʝʯʘʝʪʩʷ ʚʦʟʨʦʩʰʠʡ 

ʩʧʨʦʩ ʥʘ ʩʝʤʝʥʘ ʢʨʫʧʥʦʧʣʦʜʥʦʛʦ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʢ ʢʦʪʦʨʦʤʫ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʘʩʣʘ ʠ ʙʝʣʢʘ, ʨʘʟʤʝʨʫ ʩʝʤʷʥʦʢ, ʤʘʩʩʝ 1000 ʩʝʤʷʥ, ʦʙʲʝʤʥʦʡ 

ʤʘʩʩʝ ʩʝʤʷʥ, ʩʦʜʝʨʞʘʥʠʶ ʣʫʟʛʠ ʠ ʣʝʛʢʦʩʪʠ ʝʝ ʦʪʜʝʣʝʥʠʷ ʦʪ ʷʜʨʘ. ʗʜʨʘ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ 

ʥʝ ʪʦʣʴʢʦ ʞʠʨʘ, ʥʦ ʠ ʙʝʣʢʘ, ʚʠʪʘʤʠʥʦʚ B1 (ʪʠʘʤʠʥ), B2 (ʨʠʙʦʬʣʘʚʠʥ), B3 (ʙʠʦʪʠʥ), E 

(ʪʦʢʦʬʝʨʦʣ), PP (ʥʠʢʦʪʠʥʦʚʘʷ ʢʠʩʣʦʪʘ), ʢʘʣʠʷ, ʤʘʛʥʠʷ, ʬʦʩʬʦʨʘ, ʞʝʣʝʟʘ, ʮʠʥʢʘ, ʫʛʣʝʚʦʜʦʚ [3ï

4]. 

ʂʦʥʜʠʪʝʨʩʢʠʡ ʧʦʜʩʦʣʥʝʯʥʠʢ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʦʩʝʤʷʥʥʦʡ ʬʦʨʤʦʡ, ʚʳʨʘʱʠʚʘʝʪʩʷ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʷʜʝʨ ʩʝʤʷʥʦʢ, ʧʦʵʪʦʤʫ ʤʘʩʩʘ 1000 ʩʝʤʷʥ ʜʦʣʞʥʘ ʙʳʪʴ 100 

ʛ ʠ ʙʦʣʝʝ, ʩ ʢʨʫʧʥʳʤ ʷʜʨʦʤ, ʩ ʣʫʟʞʠʩʪʦʩʪʴ ʁʦʢʦʣʦ 30% ʠ ʤʘʩʣʠʯʥʦʩʪʴʶ ʩʝʤʷʥʦʢ ʚ ʧʨʝʜʝʣʘʭ 

43ï45% [5].  

ʈʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ 

ʛʠʙʨʠʜʦʚ, ʩʦʨʪʦʚ ʠ ʩʦʨʪʦʚʦʡ ʘʛʨʦʪʝʭʥʠʢʝ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʫʯʠʪʳʚʘʶʱʝʡ ʚʥʝʩʝʥʠʷ [6]. 

 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ ʨʘʙʦʪʳ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ 2018-2020 ʛʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʘʟʳ 

ɻʷʥʜʞʠʥʩʢʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʄʠʥʠʩʪʝʨʩʪʚʝ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ɸʟʝʨʙʘʡʜʞʘʥʘ.  

ʇʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ð ʢʘʨʙʦʥʘʪʥʳʝ, ʦʨʦʰʘʝʤʳʝ, ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ), 

ʣʝʛʢʦ ʩʫʛʣʠʥʠʩʪʳʝ. ʉʦʜʝʨʞʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʩʚʝʨʭʫ-ʚʥʠʟ ʚ 

ʤʝʪʨʦʚʦʤ ʛʦʨʠʟʦʥʪʝ. ʉʦʛʣʘʩʥʦ ʧʨʠʥʷʪʦʡ ʛʨʘʜʘʮʠʠ ʚ ʨʝʩʧʫʙʣʠʢʝ ʘʛʨʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʪʠ ʧʦʯʚʳ ʤʘʣʦ ʦʙʝʩʧʝʯʝʥʳ ʧʠʪʘʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ ʥʫʞʜʘʶʪʩʷ ʚ 

ʧʨʠʤʝʥʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ.  

ʉʦʜʝʨʞʘʥʠʝ ʚʘʣʦʚʦʛʦ ʛʫʤʫʩʘ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʦ ʊʶʨʠʥʫ ʚ ʩʣʦʝ 0ï30 ʠ 60ï100 ʩʤ. 

ɿʥʘʯʝʥʠʷ ʚʘʣʦʚʦʛʦ ʘʟʦʪʘ  ʠ ʬʦʩʬʦʨʘ ʧʦ ʂ. ɽ. ɻʠʥʟʙʫʨʛʫ ʠ ʢʘʣʠʷ ʧʦ ʉʤʠʪʫ.  

ʇʦʛʣʦʱʝʥʥʳʡ ʘʤʤʠʘʢ ʧʦ ʂʦʥʝʚʫ, ʥʠʪʨʘʪʥʳʡ ʘʟʦʪ ʧʦ ɻʨʘʥʜʚʘʣʴ-ʃʷʞʫ, ʧʦʜʚʠʞʥʳʡ 

ʬʦʩʬʦʨ ʧʦ ʄʘʯʠʛʠʥʫ, ʦʙʤʝʥʥʳʡ ʢʘʣʠʡ ʧʦ ʇʨʦʪʘʩʦʚʫ, ʨʅ ʚʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ ʧʦʪʝʥʮʠʦʤʝʪʨʦʤ.  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʨʪ ʧʦʜʩʦʣʥʝʯʥʠʢʘ çʃʘʢʦʤʢʘè, ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ ð 

100,0 ʤ2, ʧʦʚʪʦʨʥʦʩʪʴ ð 3-ʭ-ʢʨʘʪʥʘʷ, ʩʭʝʤʘ ʧʦʩʘʜʢʠ ð 50Ĭ35 ʩʤ.  

ɸʛʨʦʪʝʭʥʠʢʘ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʨʦʚʦʜʠʣʦʩʴ ʩʦʛʣʘʩʥʦ ʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ ʜʣʷ ʫʩʣʦʚʠʡ 

ɻʷʥʜʞʘ-ʂʘʟʘʭʩʢʦʡ ʟʦʥʳ. ʂʘʞʜʳʡ ʛʦʜ ʧʦʩʝʚ ʧʨʦʚʦʜʠʣʩʷ ʚ 3 ʜʝʢʘʜʝ ʤʘʨʪʘ, ʧʨʠ ʥʦʨʤʝ ʧʦʩʝʚʘ 

15 ʢʛ/ʛʘ.  

ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

25 ʨʘʩʪʝʥʠʷʭ.  

ɽʞʝʛʦʜʥʦ ʬʦʩʬʦʨ ʠ ʢʘʣʠʡ 80% ʚʥʦʩʠʣʠ ʦʩʝʥʴʶ ʧʦʜ ʚʩʧʘʰʢʫ, ʦʩʪʘʣʴʥʳʝ ð ʬʦʩʬʦʨʥʦʝ, 

ʢʘʣʠʡʥʦʝ ʠ ʘʟʦʪʥʦʝ ʫʜʦʙʨʝʥʠʷ ʚʥʦʩʠʣʠ ʚʝʩʥʦʡ 2 ʨʘʟʘ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʢʦʨʤʢʠ. ʆʧʳʪ 

ʟʘʢʣʘʜʳʚʘʣʩʷ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ. ɺ ʢʘʯʝʩʪʚʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʠʩʧʦʣʴʟʦʚʘʥʳ: ʘʟʦʪʥʦ-ʘʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ, ʬʦʩʬʦʨʥʦ-ʧʨʦʩʪʦʡ ʩʫʧʝʨʬʦʩʬʘʪ, ʢʘʣʠʡʥʦ-

ʩʫʣɹʬʘʪʥʳʡ ʢʘʣʠʡ.  
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ʇʦʜʩʦʣʥʝʯʥʠʢ ð ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʤʘʩʣʠʯʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʠ 

ʢʘʞʜʦʡ ʛʦʜ ʝʛʦ ʧʣʦʱʘʜʴ ʨʘʩʰʠʨʷʝʪʩʷ (ʈʠʩʫʥʦʢ). ɺ 2018 ʛ. ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʧʦʩʝʚʦʚ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ʩʦʩʪʘʚʠʣʘ 11566 ʛʘ, ʦʙʱʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 23586 ʪʦʥ, ʩʨʝʜʥʷʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ð 20,6 ʮ/ʛʘ ʚ ɻʷʥʜʞʘ-ʂʘʟʘʭʩʢʦʡ ʟʦʥʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ð 7260 ʛʘ, 14517 ʪ ʠ 20,5 

ʮ/ʛʘ ʠ ʚ ʤʝʩʪʝ ʦʧʳʪʘ, ʚ ʉʘʤʫʭʩʢʦʤ ʨʘʡʦʥʝ ð 2866 ʛʘ, 5886 ʪ ʠ 19,9 ʮ/ʛʘ. ɺ ʨʝʛʠʦʥʝ  

ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚʳʨʘʱʠʚʘʝʪʩʷ ʙʦʣʝʝ 39,5% ʉʘʤʫʭʩʢʦʛʦ ʨʘʡʦʥʘ (wwwstat.gov.az).  

 

 
 

ʈʠʩʫʥʦʢ. ʆʙʱʠʡ ʚʠʜ ʧʦʩʘʜʦʢ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɸʥʘʣʠʟʠʨʫʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʘʚʥʦ ʦʨʦʰʘʝʤʳʭ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚ 

(ʢʘʰʪʘʥʦʚʳʭ) ʧʦʯʚ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʚʘʣʦʚʦʛʦ ʛʫʤʫʩʘ ʚ ʩʣʦʝ 0ï30 ʠ 60ï100 ʩʤ 

ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 0,81ï2,13%, ʚʘʣʦʚʦʛʦ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʩʦʩʪʘʚʣʷʶʪ 0,06ï0,15%; 0,06ï0,13% ʠ 1,55ï2,43%, ʧʦʛʣʦʱʝʥʥʳʡ ʘʤʤʠʘʢ ð 6,5ï18,8 ʤʛ/ʢʛ, 

ʥʠʪʨʘʪʥʳʡ ʘʟʦʪ ð 2,7ï10,3 ʤʛ/ʢʛ, ʧʦʜʚʠʞʥʳʡ ʬʦʩʬʦʨ ð 5,8ï16,3 ʤʛ/ʢʛ, ʟʥʘʯʝʥʠʷ ʦʙʤʝʥʥʦʛʦ 

ʢʘʣʠʷ ð 105,5ï275,5 ʤʛ/ʢʛ, ʨʅ ʩʨʝʜʳ ʢʦʣʝʙʣʝʪʩʷ ʦʪ ʩʣʘʙʦ ʱʝʣʦʯʥʦʡ ʜʦ ʱʝʣʦʯʥʦʡ, ʩʦʩʪʘʚʣʷʷ 

7,7-8,3.  

ʂʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚ ʛʦʜʳ ʧʨʦʚʦʜʠʤʳʭ ʦʧʳʪʦʚ ʩʦʩʪʘʚʣʷʣʠ ʜʦ 156,3ï

217,2 ʤʤ, ʘ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ð 15,2ï15,7 Áʉ. 

ɺ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʢʦʥʪʨʦʣʝ (ʙ/ʫ) ʜʠʘʤʝʪʨ ʢʦʨʟʠʥʢʘ 25,7ï26,2 ʩʤ, 

ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ ʚ ʢʦʨʟʠʥʢʝ ð 442,6ï480,3 ʰʪʫʢ, ʤʘʩʩʘ ʩʝʤʷʥ ʚ ʢʦʨʟʠʥʢʝ ð 32,2ï36,5 ʛ, 

ʤʘʩʩʘ 1000 ʩʝʤʷʥ ð 72,3ï75,0 ʛ (ʊʘʙʣʠʮʘ).  

ʇʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʣʠ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʩʪʨʫʢʪʫʨʳ 

ʫʨʦʞʘʷ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. ɺ ʚʘʨʠʘʥʪʝ N60P60K60 ʜʠʘʤʝʪʨ ʢʦʨʟʠʥʢʠ ð 26,6ï27,0 ʩʤ, ʢʦʣʠʯʝʩʪʚʦ 
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ʩʝʤʷʥ ʚ ʢʦʨʟʠʥʢʝ ð 515,7-535,0 ʰʪʫʢ, ʤʘʩʩʘ ʩʝʤʷʥ ʚ ʢʦʨʟʠʥʢʝ ð 39,4ï42,0 ʛ, ʤʘʩʩʘ 

1000 ʩʝʤʷʥ ð 76,4ï78,5 ʛ. 

ɺ ʩʣʫʯʘʝ ʚʥʝʩʝʥʠʷ N90P90K90 ɻ ʪʠ ʧʦʢʘʟʘʪʝʣʠ ʜʦʩʪʠʛʘʣʠ: ʜʠʘʤʝʪʨ ʢʦʨʟʠʥʢʠ ð 27,1ï27,5 

ʩʤ, ʩʝʤʷʥ ʚ ʢʦʨʟʠʥʢʝ ð 568,2ï622,0 ʰʪʫʢ, ʤʘʩʩʘ ʩʝʤʷʥ ʚ ʢʦʨʟʠʥʢʝ ð 44,6ï50,0 ʛ, ʤʘʩʩʘ 

1000 ʩʝʤʷʥ ð 78,5ï80,4 ʛ, ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʠ ʦʪʤʝʯʘʣʩʷ ʚ ʚʘʨʠʘʥʪʝ N120P120K120. 

ɼʠʘʤʝʪʨ ʢʦʨʟʠʥʢʠ ð 28,0ï28,5 ʩʤ, ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ ʚ ʢʦʨʟʠʥʢʝ ð 647,2ï683,2 ʰʪʫʢ, ʤʘʩʩʘ 

ʩʝʤʷʥ ʚ ʢʦʨʟʠʥʢʝ ð 55,4ï60,6 ʛ, ʤʘʩʩʘ 1000 ʩʝʤʷʥ ð 85,6ï88,7 ʛ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ 

ʧʦʚʳʰʝʥʠʠ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (N150P150K150) ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʫʚʝʣʠʯʠʚʘʣʠʩʴ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ.  

 

ʊʘʙʣʠʮʘ. 

ɼɸʅʅʓɽ ʇʆ ɺʃʀʗʅʀʖ ʄʀʅɽʈɸʃʔʅʓʍ ʋɼʆɹʈɽʅʀʁ  

ʅɸ ʇʆʂɸɿɸʊɽʃʀ ʇʆɼʉʆʃʅɽʏʅʀʂɸ 

 

 ̄ ɺʘʨʠʘʥʪʳ 

ʦʧʳʪʘ 

ɼʠʘʤʝʪʨ 

ʢʦʨʟʠʥʢʝ, ʩʤ 

ʂʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ 

ʚ ʢʦʨʟʠʥʢʝ, ʰʪ. 

ʄʘʩʩʘ ʩʝʤʷʥ ʚ 

ʢʦʨʟʠʥʢʝ, ʛ 

ʄʘʩʩʘ 1000 

ʩʝʤʷʥ, ʰʪ. 

2018 

1 ʂʦʥʪʨʦʣʴ (ʙ/ʫ) 26,2 480,3 36,5 75,0 

2 N60P60K60 27,0 535,0 42,0 78,5 

3 N90P90K90 27,5 622,0 50,0 80,4 

4 N120P120K120 28,5 683,2 60,6 88,7 

5 N150P150K150 28,0 658,7 55,2 83,8 

2019 

1 ʂʦʥʪʨʦʣʴ (ʙ/ʫ) 25,7 442,6 32,2 72,3 

2 N60P60K60 26,6 515,7 39,4 76,4 

3 N90P90K90 27,1 568,2 44,6 78,5 

4 N120P120K120 28,0 647,2 55,4 85,6 

5 N150P150K150 27,6 630,1 50,6 80,3 

 

ɺʥʦʩʠʤʳʝ ʫʜʦʙʨʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʣʠ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ, 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʫʚʝʣʠʯʝʥʠʶ ʜʠʘʤʝʪʨʘ ʢʦʨʟʠʥʢʠ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʥʘ 0,3ï1,6 ʩʤ, ʯʠʩʣʘ ʚʳʧʦʣʥʝʥʥʳʭ ʩʝʤʷʥʦʢ ʚ ʢʦʨʟʠʥʢʝ ð ʥʘ 19ï72 hʪ., 

ʟʘʚʷʟʳʚʘʝʤʦʩʪʠ ʩʝʤʷʥʦʢ ð ʥʘ 0,1ï1,3% ʠ ʤʘʩʩʳ 1000 ʩʝʤʷʥ ð ʥʘ 0,7ï2,6 ʛ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʥʝʫʜʦʙʨʝʥʥʳʤ ʢʦʥʪʨʦʣʝʤ [7].  

ʆʙʦʙʱʝʥʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠ ʤʥʦʛʦʣʝʪʥʠʭ ʜʘʥʥʳʭ ʥʘʫʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʦʙ 

ʦʪʟʳʚʯʠʚʦʩʪʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʥʘ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʝ 

ʩʦʯʝʪʘʥʠʷ ʠ ʜʦʟʳ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʥʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʘʟʦʪʥʦ-

ʬʦʩʬʦʨʥʦʝ ʫʜʦʙʨʝʥʠʝ ʚ ʜʦʟʘʭ N40ï60ʈ60 ʧʨʠ ʚʥʝʩʝʥʠʠ ʧʦʜ ʟʷʙʣʝʚʫʶ ʦʪʚʘʣʴʥʫʶ ʚʩʧʘʰʢʫ ʠ N20ï

30ʈ30 ð ʧʨʠ ʣʦʢʘʣʴʥʦʤ ʚʥʝʩʝʥʠʠ ʧʨʠ ʧʦʩʝʚʝ ʧʦʜʩʦʣʥʝʯʥʠʢʘ [8ï9].  

ɺʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚʣʠʷʝʪ ʥʘ ʧʘʨʘʤʝʪʨʳ ʢʦʨʟʠʥʦʢ: ʥʘ ʬʦʥʝ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ N97,6P27,6K166,2 ʜʠʘʤʝʪʨ ʢʦʨʟʠʥʦʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ ʥʘ 51,7% ð ʫ ʛʠʙʨʠʜʘ ʂʘʟʠʦ ʠ 44,4% ð ʫ ʛʠʙʨʠʜʘ ɼʞʘʟʟʠ.  

ʄʘʩʩʘ 1000 ʩʝʤʷʥ ʚ ʩʨʝʜʥʝʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ð ʦʪ 35,9 ʛ ʚ ʢʦʥʪʨʦʣʝ, ʜʦ 41,3 ʛ ð ʥʘ ʬʦʥʝ 

N97,6P27,6K166,2. ʇʨʠ ʵʪʦʤ ʣʫʟʞʠʩʪʦʩʪʴ ʚʦʟʨʘʩʪʘʝʪ ʦʪ 29,1% ð ʚ ʢʦʥʪʨʦʣʝ, ʜʦ 33,5% ð ʥʘ 

ʧʦʩʣʝʜʥʝʤ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ [10].  
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ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚʥʝʩʝʥʥʳʝ ʫʜʦʙʨʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʠ ʥʘ 

ʧʦʢʘʟʘʪʝʣʠ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʫʚʝʣʠʯʝʥʠʶ ʜʠʘʤʝʪʨʘ ʢʦʨʟʠʥʢʠ ʥʘ 0,8ï2,3 ʩʤ, 

ʯʠʩʣʘ ʚʳʧʦʣʥʝʥʥʳʭ ʩʝʤʷʥʦʢ ʚ ʢʦʨʟʠʥʢʝ ð ʥʘ 54,7ï204,6 ʰʪ., ʤʘʩʩʘ ʩʝʤʷʥ ʚ ʢʦʨʟʠʥʢʝ 5,5ï

24,1 ʛ ʠ ʤʘʩʩʘ 1000 ʩʝʤʷʥ ð ʥʘ 3,5ï13,7 ʛ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʥʝʫʜʦʙʨʝʥʥʳʤ ʢʦʥʪʨʦʣʝʤ. ɼʣʷ 

ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʨʦʞʘʷ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʥʘ ʦʨʦʰʘʝʤʳʭ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ (ʢʘʰʪʘʥʦʚʳʭ) ʧʦʯʚʘʭ ɻʷʥʜʞʘ-ʂʘʟʘʭʩʢʦʡ 

ʟʦʥʳ ʬʝʨʤʝʨʩʢʠʤ ʭʦʟʷʡʩʪʚʘʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʝʞʝʛʦʜʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʚ ʥʦʨʤʝ N120P120K120.  
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ʧʯʝʣʦʦʧʳʣʝʥʠʷ ʚ ʧʦʣʫʯʝʥʠʠ ʚʳʩʦʢʠʭ ʠ ʩʪʘʙʠʣʴʥʳʭ ʫʨʦʞʘʝʚ ʢʦʥʜʠʪʝʨʩʢʠʭ ʩʦʨʪʦʚ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ (ʦʙʟʦʨ) // ʄʘʩʣʠʯʥʳʝ ʢʫʣʴʪʫʨʳ. 2017. ˉ1 (169). ʉ. 83-92. 
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ɺʃʀʗʅʀɽ ʉʍɽʄ ʇʆʉɸɼʂʀ ʀ ʅɽʆʈɻɸʅʀʏɽʉʂʀʍ ʋɼʆɹʈɽʅʀʁ ʅɸ ɺʓʅʆʉ 

ʕʃɽʄɽʅʊʆɺ ʇʀʊɸʅʀʗ ʂʆʈʅɽʇʃʆɼʆɺ ʉɸʍɸʈʅʆʁ ʉɺɽʂʃʓ 

 

Éɸʩʣʘʥʦʚʘ ɼ. ɻ., ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʅʀʀ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ, 

ʛ. ɻʷʥʜʞʘ, ɸʟʝʨʙʘʡʜʞʘʥ 

 

EFFECT OF PLANTING SCHEMES AND INORGANIC FERTILIZERS ON REMOVAL 

OF THE SUGARBEET ROOT CROPS NUTRITION ELEMENTS 

 

ÉAslanova D., Azerbaijan Scientific-Research Institute of Plant Protection, Ganja, Azerbaijan 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʣʠʷʥʠʶ ʩʭʝʤ ʧʦʩʘʜʢʠ 

ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʚʳʥʦʩ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʢʦʨʥʝʧʣʦʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʚ 

ʫʩʣʦʚʠʷʭ ɻʷʥʜʞʘ-ʂʘʟʘʭʩʢʦʛʦ ʤʘʩʩʠʚʘ. ʈʝʛʠʦʥ ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦ ʨʘʟʚʠʚʘʶʱʠʤʩʷ ʚ ʘʛʨʘʨʥʦʤ 

ʩʝʢʪʦʨʝ ɸʟʝʨʙʘʡʜʞʘʥʘ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ ʦʧʪʠʤʘʣʴʥʫʶ 

ʩʭʝʤʫ ʧʦʩʘʜʢʠ ʠ ʚʥʝʩʝʥʠʷ ʜʦʟ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʫʚʝʣʠʯʝʥʠʶ ʚ 

ʢʦʨʥʝʧʣʦʜʘʭ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ 

ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʚ ʥʦʨʤʝ N90P120K90 (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 90,20ï

125,42; 36,00ï50,20 ʠ 65,50ï92,00 ʢʛ/ʛʘ). 

 

Abstract. The article presents the results of studies on the effect of planting schemes and 

inorganic fertilizers on the removal of nutrition elements in sugarbeet root crops in the conditions of 

the Ganja-Gazakh massif. The region is steadily developing in the agricultural sector of Azerbaijan. 

Analysis of the research results made it possible to establish the optimal planting scheme and 

inorganic fertilizers application, which contribute to an increase in nutrition elements in sugarbeet 

root crops. It was revealed that the optimal option is the use of inorganic fertilizers in the norm 

N90P120K90 (respectively: 90.20ï125.42; 36.00ï50.20 and 65.50ï92.00 kg/ha). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ, ʢʦʨʥʝʧʣʦʜʳ, ʩʭʝʤ rʧʦʩʘʜʢʠ, ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ 

ʫʜʦʙʨʝʥʠʷ, ʫʨʦʞʘʡʥʦʩʪʴ, ʚʳʥʦʩ, ʘʟʦʪ, ʬʦʩʬʦʨ, ʢʘʣʠʡ. 

 

Keywords: sugarbeet, root crops, planting schemes, inorganic fertilizers, crop yield, removal, 

nitrogen, phosphorus, potassium. 

 

ɺʚʝʜʝʥʠʝ 

ɼʘʣʴʥʝʡʰʠʡ ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚʦʟʤʦʞʝʥ ʣʠʰʴ ʧʨʠ 

ʧʨʘʚʠʣʴʥʦʤ, ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʤ ʠ ʨʝʥʪʘʙʝʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʝʤʣʠ ð ʦʩʥʦʚʥʦʛʦ 

ʩʨʝʜʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʚʝʜʝʥʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʠ ʛʣʫʙʦʢʦ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʬʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚ, ʘ ʪʘʢʞʝ 

ʬʠʟʠʦʣʦʛʠʶ ʩʘʤʦʡ ʢʫʣʴʪʫʨʳ ʠ ʘʜʘʧʪʘʮʠʠ ʠʭ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʏʝʪʢʦ ʩʦʙʣʶʜʘʪʴ ʚʦʜʥʦ-

ʚʦʟʜʫʰʥʳʡ ʨʝʞʠʤ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʨʘʩʪʝʥʠʡ, ʢʘʢ ʢ ʚʦʜʝ, ʪʘʢ ʠ ʚʥʦʩʠʤʳʤ ʤʠʥʝʨʘʣʴʥʳʤ ʠ 

ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʤ ʫʜʦʙʨʝʥʠʷʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʠ ʫʩʪʦʡʯʠʚʳʭ ʫʨʦʞʘʝʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʦʭʨʘʥʳ ʧʦʯʚ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ 

ʷʜʦʭʠʤʠʢʘʪʘʤʠ. 
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ʉʘʭʘʨʥʘʷ ʩʚʝʢʣʘ ð ɻ ʪʘ ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ, 

ʧʣʦʱʘʜʴ ʧʦʩʝʚʦʚ ʢʦʪʦʨʳʭ ʝʞʝʛʦʜʥʦ ʚʦʟʨʘʩʪʘʝʪ. ɺ 2018 ʛ. ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʧʦʩʝʚʦʚ ʩʘʭʘʨʥʦʡ 

ʩʚʝʢʣʳ ʩʦʩʪʘʚʣʷʣʘ 8562 ʛʘ, ʦʙʱʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ð 277217 ʪ, ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ð 350,0 

ʮ/ʛʘ. ɺ ɻʷʥʜʞʘ-ʂʘʟʘʭʩʢʦʡ ʟʦʥʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ð 2685 ʛʘ, 94818 ʪ ʠ 390,0 ʮ/ʛʘ. ɺ ʉʘʤʫʭʩʢʦʤ 

ʨʘʡʦʥʝ ð 526 ʛʘ, 17031 ʪ ʠ 411,0 ʮ/ʛʘ (wwwstat.gov.az) [1]. 

 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʦʨʥʳʡ ʧʫʥʢʪ ɻʷʥʜʞʠʥʩʢʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʘʛʨʘʨʥʦʛʦ ʥʘʫʯʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɸʟʝʨʙʘʡʜʞʘʥʘ, 

ʚ ʉʘʤʫʭʩʢʦʤ ʨʘʡʦʥʝ.  

ʉʘʤʫʭʩʢʠʡ ʨʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ɿʘʧʘʜʥʦʡ ʯʘʩʪʠ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ 

ʢʦʦʨʜʠʥʘʪʘʤʠ 40Á50ᾳ ʩ. ʰ. ʠ 46Á30ᾳ ʚ. ʜ., ʩ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʤ ʫʨʦʚʥʝʤ 79 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ 

ʠ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 1455 ʢʤ2 (ʈʠʩʫʥʦʢ).  
 

 
 

ʈʠʩʫʥʦʢ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʉʘʤʫʭʩʢʦʛʦ ʨʘʡʦʥʘ. 

 

ʉʘʤʫʭʩʢʠʡ ʨʘʡʦʥ ʚʢʣʶʯʝʥ ʚ ɻʷʥʜʞʘ-ʂʘʟʘʭʩʢʫʶ ʥʘʢʣʦʥʥʫʶ ʨʘʚʥʠʥʫ ʠ ʧʨʦʩʪʠʨʘʝʪʩʷ ʦʪ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʩʢʣʦʥʘ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ ʜʦ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʨ. ʂʫʨʳ. ɺ ʦʨʦʛʨʘʬʠʯʝʩʢʦʤ 

ʦʪʥʦʰʝʥʠʠ ʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ ʩ ʚʳʩʦʪʦʡ 400ï700 ʤ. ʕʪʦ ʫʟʢʘʷ ʟʦʥʘ ʩʦ ʩʨʝʜʥʝ 

ʠ ʩʠʣʴʥʦʨʘʩʯʣʝʥʝʥʥʦʤ ʨʝʣʴʝʬʦʤ [2ï4].  

ɹʘʟʠʩ ʵʨʦʟʠʠ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 200 ʤ ʜʦ 400 ʤ. ʇʨʦʮʝʩʩʳ 

ʨʝʣʴʝʬʦʦʙʨʘʟʦʚʘʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʵʨʦʟʠʦʥʥʦ-ʜʝʥʫʜʘʮʠʦʥʥʦʛʦ ʨʝʣʴʝʬʘ.  

ʕ. ʄ. ʐʠʭʣʠʥʩʢʠʡ ʧʦ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʤʫ ʧʦʢʨʦʚʫ, ʄʘʣʳʡ ʂʘʚʢʘʟ ʚʳʜʝʣʷʝʪ ʢʘʢ 

ʦʪʜʝʣʴʥʫʶ ʢʣʠʤʘʪʠʯʝʩʢʫʶ ʦʙʣʘʩʪʴ. ʇʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ 

ʩʢʣʦʥʝ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ ʚʳʜʝʣʷʶʪ 3 ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʷʩʘ: ʩʫʙʘʣʴʧʠʡʩʢʠʡ, ʛʦʨʥʦ-ʣʝʩʥʦʡ ʠ 

ʩʫʭʦʡ  ʦʩʪʝʧʥʝʥʥʳʡ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʪʠʧʳ: ʥʘ ʥʘʢʣʦʥʥʦʡ ʨʘʚʥʠʥʝ ʧʨʘʚʦʙʝʨʝʞʴʷ ʂʫʨʳ ð 

ʫʤʝʨʝʥʥʦ-ʪʝʧʣʳʡ ʢʣʠʤʘʪ ʧʦʣʫʧʫʩʪʳʥʴ ʠ ʩʫʭʠʭ ʩʪʝʧʝʡ ʩ ʩʫʭʦʡ ʟʠʤʦʡ. ɺ ʥʠʟʢʦʛʦʨʴʝ ʠ 

ʯʘʩʪʠʯʥʦ ʚ ʩʨʝʜʥʝʛʦʨʥʦʡ ʟʦʥʝ (400ï1500 ʤ) ð ʫʤʝʨʝʥʥʦ-ʪʝʧʣʳʡ ʢʣʠʤʘʪ ʩ ʩʫʭʦʡ ʟʠʤʦʡ. 

ɼʘʥʥʳʡ ʪʠʧ ʚʳʜʝʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ 

(ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʶʪ 50ï100% ʠʩʧʘʨʷʝʤʦʩʪʠ) [5]. 
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ɺ ʥʠʟʢʦʛʦʨʥʦʡ ʠ ʩʨʝʜʥʝʛʦʨʥʦʡ ʟʦʥʝ ʩʫʤʤʘʨʥʘʷ ʨʘʜʠʘʮʠʷ ʩʦʩʪʘʚʣʷʝʪ 125ï130  ʢʢʘʣ/ʩʤ2. 

ʅʘʯʠʥʘʷ ʦʪ 400ï500 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʧʦʢʘʟʘʪʝʣʠ ʩʫʤʤʘʨʥʦʡ ʨʘʜʠʘʮʠʠ ʚʦʟʨʘʩʪʘʶʪ ʥʘ 0,8 

ʢʢʘʣ/ʩʤ2  ʥʘ ʢʘʞʜʳʝ 100 ʤ, ʘ ʨʘʜʠʘʮʠʦʥʥʳʡ ʙʘʣʘʥʩ ʥʘʦʙʦʨʦʪ ʧʦʥʠʞʘʝʪʩʷ ʥʘ 1 ʢʢʘʣ/ʩʤ2 ʥʘ 

ʢʘʞʜʳʝ 100 ʤ.  

ɺ ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʝ ʛʦʜʦʚʦʡ ʨʘʜʠʘʮʠʦʥʥʳʡ ʙʘʣʘʥʩ ð 45,3ï49,7 ʢʢʘʣ/ʩʤ2, ʚ 

ʩʨʝʜʥʝʛʦʨʥʦʡ ʣʝʩʥʦʡ ʟʦʥʝ ð 39,0ï40,0 ʢʢʘʣ/ʩʤ2 [5]. 

ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʘ ʧʨʝʜʛʦʨʥʳʭ ʨʘʚʥʠʥʘʭ ð 12ï13 ÁC. ʉ 

ʧʦʚʳʰʝʥʠʝʤ ʛʠʧʩʦʤʝʨʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʢʣʦʥʘ ʠ ʵʢʩʧʦʟʠʮʠʡ ʩʢʣʦʥʦʚ 

ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 11ï13 ÁC.  

ʉʘʤʳʡ ʭʦʣʦʜʥʳʡ ʤʝʩʷʮ ʛʦʜʘ ð ʜʝʢʘʙʨʴ-ʷʥʚʘʨʴ, ʘ ʩʘʤʳʡ ʞʘʨʢʠʡ ð ʠʶʣʴ-ʘʚʛʫʩʪ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʣʴʝʬʘ ʠ ʚʳʩʦʪʳ ʤʝʩʪʥʦʩʪʠ, ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʷʥʚʘʨʷ ð ī0,7ï+1,5 ÁC, ʚ 

ʩʨʝʜʥʝʛʦʨʥʦʡ ʟʦʥʝ (1000ï2000 ʤ) ð 2ï6 ÁC [5]. 

ʇʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʚʥʦ ʦʨʦʰʘʝʤʳʤʠ, ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʤʠ 

(ʢʘʰʪʘʥʦʚʘʷ), ʢʘʨʙʦʥʘʪʥʳʤʠ, ʣʝʛʢʦ ʩʫʛʣʠʥʠʩʪʳʤʠ ʧʦʯʚʘʤʠ [6ï7].  

ʉʦʜʝʨʞʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʩʚʝʨʭʫ ʚʥʠʟ ʚ ʤʝʪʨʦʚʦʤ ʛʦʨʠʟʦʥʪʝ. 

ʉʦʛʣʘʩʥʦ ʧʨʠʥʷʪʦʡ ʛʨʘʜʘʮʠʠ ʚ ʨʝʩʧʫʙʣʠʢʝ ʘʛʨʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʪʠ ʧʦʯʚʳ 

ʤʘʣʦ ʦʙʝʩʧʝʯʝʥʳ ʧʠʪʘʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ ʥʫʞʜʘʶʪʩʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ. ʉʦʜʝʨʞʘʥʠʝ ʚʘʣʦʚʦʛʦ ʛʫʤʫʩʘ ʚ ʩʣʦʝ 0ï30 ʠ 60ï100 ʩʤ ð 0,83ï2,16%, ʚʘʣʦʚʦʛʦ 

ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʣʷʝʪ: 0,06ï0,16%; 0,07ï0,14% ʠ 1,53ï2,41%, 

ʧʦʛʣʦʱʝʥʥʦʛʦ ʘʤʤʠʘʢʘ ð 6,8ï18,7 ʤʛ/ʢʛ, ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ð 2,8ï10,3 ʤʛ/ʢʛ, ʧʦʜʚʠʞʥʦʛʦ 

ʬʦʩʬʦʨʘ ð 4,8ï16,5 ʤʛ/ʢʛ, ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ð 108,5ï265,  ʤʛ/ʢʛ, ʨʅ ʚʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ 7,8-

8,4. 

ɺ ʦʧʳʪʝ ʠʩʧʦʣʴʟʦʚʘʥ ʛʠʙʨʠʜʘ ʩʘʭʘʨʥʦʛʦ ʩʚʝʢʣʘ çʂʘʚʢʘʟè, ʧʣʦʱʘʜʴ ʜʝʣʷʥʦʢ 50,0 ʤ2, 

ʧʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ 4-ʭ ʢʨʘʪʥʘʷ, ʧʨʠʤʝʥʷʝʤʘʷ ʘʛʨʦʪʝʭʥʠʢʘ ð ʩʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠʥʷʪʦʡ 

ʤʝʪʦʜʠʢʠ ʜʣʷ ʫʩʣʦʚʠʡ ɻʷʥʜʞʘ-ʂʘʟʘʭʩʢʦʡ ʟʦʥʳ.  

ʉʭʝʤʘ ʧʦʩʘʜʢʠ: 50Ĭ10 ʩʤ (200 ʪʳʩ ʨʘʩʪʝʥʠʡ/ʛʘ); 50Ĭ15 ʩʤ (133 ʪʳʩ ʨʘʩʪʝʥʠʡ/ʛʘ) ʠ 50Ĭ20 

ʩʤ (100 ʪʳʩ ʨʘʩʪʝʥʠʡ/ʛʘ) ʩ ʟʘʱʠʪʥʳʤʠ ʨʷʜʘʤʠ.  

ʂʘʞʜʳʡ ʛʦʜ ʧʦʩʝʚ ʧʨʦʚʦʜʠʣʘʩʴ ʚ 3 ʜʝʢʘʜʝ ʤʘʨʪʘ.  

ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ 

25 ʨʘʩʪʝʥʠʷʤ.  

ʀʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʤʤʠʘʯʥʫʶ ʩʝʣʠʪʨʫ, ʧʨʦʩʪʦʡ ʩʫʧʝʨʬʦʩʬʘʪ ʠ 

ʩʫʣʴʬʘʪ ʢʘʣʠʷ.  

ɽʞʝʛʦʜʥʦ ʬʦʩʬʦʨ ʠ ʢʘʣʠʡ 70% ʚʥʦʩʠʣʠ ʦʩʝʥʴʶ ʧʦʜ ʚʩʧʘʰʢʫ, ʦʩʪʘʪʦʢ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠ,̫ 

50% ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠʤʝʥʷʣʠ ʩʦʚʤʝʩʪʥʦ ʧʨʠ ʧʦʩʝʚʝ, 50% ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʬʘʟʝ 7ï

8 ʣʠʩʪʴʝʚ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʢʦʨʤʢʠ.  

ɸʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʚ ʛʦʜʳ ʧʨʦʚʦʜʠʤʳʭ ʦʧʳʪʦʚ ʩʦʩʪʘʚʣʷʣʠ ʜʦ 156,3ï217,2 ʤʤ, 

ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 15,2ï15,7 Áʉ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2018ï2020 ʛʛ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɻʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʦʢʘʟʳʚʘʣʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʘʩʩʫ ʢʦʨʥʝʧʣʦʜʘ. ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʝʝ ʩ 80 ʜʦ 130 ʪʳʩ/ʛʘ ʤʘʩʩʘ ʦʜʥʦʛʦ ʢʦʨʥʝʧʣʦʜʘ ʫʤʝʥʴʰʠʣʘʩʴ ʦʪ 698 ʛ ʜʦ 354 ʛ. 

ʆʜʥʘʢʦ, ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʪʝʥʠʡ ʥʘ ʝʜʠʥʠʮʝ ʧʣʦʱʘʜʠ ð ʦʙʱʠʡ ʫʨʦʞʘʡ 

ʚʦʟʨʘʩʪʘʝʪ. ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ ʢʦʨʥʝʧʣʦʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ð 537,2 ʮ/ʛʘ ʠ ʚʳʭʦʜ 

ʩʘʭʘʨʘ ð 98,3 ʮ/ʛʘ ʧʦʣʫʯʝʥʳ ʧʨʠ ʛʫʩʪʦʪʝ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ 100 ʪʳʩ/ʛʘ.  
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ʇʦʩʝʚʳ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʩ ʛʫʩʪʦʪʦʡ 100 ʪʳʩ ʨʘʩʪʝʥʠʡ/ʛʘ ð ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ 

ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ð 116,3% [8]. 

ɺʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠʚʦʜʠʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʧʠʪʘʥʠʷ ʢʘʢ ʚ ʢʦʨʥʝʧʣʦʜʘʭ, ʪʘʢ ʠ ʚ ʣʠʩʪʴʷʭ. ʇʨʠ ʵʪʦʤ ʠʟʚʝʩʪʢʦʚʘʥʠʝ ʧʦʯʚʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʫʤʝʥʴʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʢʘʣʠʷ ʠ ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʢʘʣʴʮʠʷ ʚ ʨʘʩʪʝʥʠʷʭ. ɺʳʥʦʩ 

ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʟʘʚʠʩʝʣ ʢʘʢ ʦʪ ʠʭ ʩʦʜʝʨʞʘʥʠʷ ʚ ʨʘʩʪʝʥʠʷʭ, ʪʘʢ ʠ ʦʪ ʫʨʦʞʘʡʥʦʩʪʠ ʩʘʭʘʨʥʦʡ 

ʩʚʝʢʣʳ. ʅʘʠʙʦʣʴʰʫʶ ʚʝʣʠʯʠʥʫ ʚ ʦʧʳʪʝ ʚ ʦʪʥʦʰʝʥʠʠ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʦʥ ʠʤʝʣ ʥʘ 

ʚʘʨʠʘʥʪʝ ʩ ʜʚʦʡʥʦʡ ʜʦʟʦʡ ʫʜʦʙʨʝʥʠʡ (319,3 ʢʛ/ʛʘ, 93,2 ʢʛ/ʛʘ ʠ 341,3 ʢʛ/ʛʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʘ ʚ 

ʦʪʥʦʰʝʥʠʠ ʢʘʣʴʮʠʷ ð ʧʨʠ ʚʥʝʩʝʥʠʠ (NPK)120 ʥʘ ʬʦʥʝ ʧʦʩʣʝʜʝʡʩʪʚʠʷ ʜʝʬʝʢʘʪʘ (71,4 ʢʛ/ʛʘ) 

[9].  

ʇʠʪʘʪʝʣʴʥʳʡ ʨʝʞʠʤ ʧʦʯʚʳ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʦʢʘʟʘʣ ʚʣʠʷʥʠʝ ʥʘ ʚʳʥʦʩ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ, 

ʢʘʣʠʷ ʫʨʦʞʘʝʤ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ. ʇʨʠ ʫʩʠʣʝʥʠʠ ʙʠʦʣʦʛʠʟʘʮʠʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʠʥʝʨʘʣʴʥʳʤʠ 

ʫʜʦʙʨʝʥʠʷʤʠ ʚʳʥʦʩ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩ ʫʨʦʞʘʝʤ ʩʥʠʞʘʣʩʷ. ʊʘʢ, ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 1 ʪ 

ʢʦʨʥʝʧʣʦʜʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʦʪʚʳ ʧʨʠ ʚʥʝʩʝʥʠʠ ʪʦʣʴʢʦ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʧʦʪʨʝʙʦʚʘʣʦʩʴ 4,92 ʢʛ ʘʟʦʪʘ, 2,00 ʢʛ ʬʦʩʬʦʨʘ ʠ 7,43 ʢʛ ʢʘʣʠʷ, ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʣʦʤʳ ʠ ʬʦʤʝʞʫʪʦʯʥʦʛʦ ʩʠʜʝʨʘʪʘ ʥʘ ʬʦʥʝ ʩʠʜʝʨʘʣʴʥʦʛʦ ʧʘʨʘ ð 4,61 ʢʛ 

ʘʟʦʪʘ, 1,82 ʢʛ ʬʦʩʬʦʨʘ, 6,94 ʢʛ ʢʘʣʠʷ [10]. 

ɺʳʥʦʩ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 1 ʪ ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩ ʫʯʝʪʦʤ ʧʦʙʦʯʥʦʡ 

ʩʦʩʪʘʚʠʣ ʚ ʩʨʝʜʥʝʤ ʘʟʦʪʘ ð 4,5 ʢʛ, ʬʦʩʬʦʨʘ ð 1,0 ʢʛ ʠ ʢʘʣʠʷ ð 3,4 ʢʛ ʧʨʠ ʥʦʨʤʘʪʠʚʥʳʭ 

ʧʦʢʘʟʘʪʝʣʷʭ ʜʣʷ ʎʏɿ ð 4,43 ʢʛ/ʪ; 1,29 ʢʛ/ʪ ʠ 5,89 ʢʛ/ʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʚʳʥʦʩ 

ʦʪʤʝʯʝʥ ʧʨʠ ʚʥʝʩʝʥʠʠ ʄʘʩʪʝʨʘ ʚ ʬʘʟʫ ʩʤʳʢʘʥʠʷ ʤʝʞʜʫʨʷʜʠʡ ʠ ʩʦʩʪʘʚʠʣ 5,34 ʢʛ/ʪ ð N, 1,38 

ʢʛ/ʪ ð ʈ2ʆ5 ʠ 4,58 ʢʛ/ʪ ð ʂ2O. ɺ ʦʙʱʝʤ ʚʳʥʦʩʝ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʦʡ 

ʧʨʝʦʙʣʘʜʘʣ ʘʟʦʪ, ʘ ʧʦʨʷʜʦʢ ʚʳʥʦʩʘ ʠʭ ʚ ʫʙʳʚʘʶʱʝʤ ʨʷʜʫ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: N > ʂ2O > 

ʈ2ʆ5 [11].  

ʇʦʜ ʚʣʠʷʥʠʝʤ ʫʜʦʙʨʝʥʠʡ ʚʳʥʦʩ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʩ ʫʨʦʞʘʝʤ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ 

ʩʦʩʪʘʚʠʣ: ʘʟʦʪʘ 150,6ï279,6 ʢʛ/ʛʘ, ʬʦʩʬʦʨʘ ð 35,2ï78,8 ʢʛ/ʛʘ, ʢʘʣʠʷ ð 227,3ï376,5 ʢʛ/ʛʘ, ʯʪʦ 

ʚʳʰʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ 27,0ï135%,7, 37,0ï206,6% ʠ 24,7ï106,5%.  

ɿʘʪʨʘʪʳ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʜʥʦʡ ʪʦʥʥʳ ʢʦʨʥʝʧʣʦʜʦʚ ʩʦʩʪʘʚʣʷʶʪ: ʘʟʦʪʘ 2,79ï4,88 ʢʛ, 

ʬʦʩʬʦʨʘ 0,73ï1,37 ʢʛ, ʢʘʣʠʷ 4,66ï6,57 ʢʛ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʜʦʣʷ ʢʦʪʦʨʳʭ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʨʦʞʘʷ ʩʦʩʪʘʚʣʷʝʪ 27,9ï47,5%, ʠ 

ʫʨʦʚʥʝʤ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ð 38,6ï45,8%. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʫʯʘʝʤʳʭ ʜʦʟ ʫʜʦʙʨʝʥʠʷ 

ʦʥʘ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 44,0ï52,9 ʪ/ʛʘ [1].  

ʆʧʪʠʤʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʚ ʫʩʣʦʚʠʷʭ 

ɻʷʥʜʞʘ-ʂʘʟʘʭʩʢʦʡ ʟʦʥʳ ɸʟʝʨʙʘʡʜʞʘʥʝ ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʧʦʚʳʰʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ [12]. ɼʦ ʩʠʭ ʧʦʨ ʥʝ 

ʠʟʫʯʝʥʦ ʚ ʟʦʥʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʚʦʟʜʝʣʳʚʘʥʠʷ ʛʠʙʨʠʜʘ çʂʘʚʢʘʟè ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ. 

ʇʦʵʪʦʤʫ ʚʧʝʨʚʳʝ ʚ ʟʦʥʝ ʧʨʘʚʠʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʨʦʢ ʧʦʩʝʚʘ ʠ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʤʠ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ð ʠʟʫʯʠʪʴ ʚ 

ɿʘʧʘʜʥʦʡ ʯʘʩʪʠ ɸʟʝʨʙʘʡʜʞʘʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʳ ʧʦʧʳʪʘʣʠʩʴ ʦʧʨʝʜʝʣʠʪʴ ʩʨʦʢ ʧʦʩʝʚʘ ʠ ʚʣʠʷʥʠʝ ʚʦʟʨʘʩʪʘʶʱʠʭ ʜʦʟ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʠ ʚʳʭʦʜ ʩʘʭʘʨʘ.  

ʇʨʦʚʦʜʠʤʳʝ ʦʧʳʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʳʥʦʩ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʢʦʨʥʝʧʣʦʜʦʚ ʩʘʭʘʨʥʦʡ 

ʩʚʝʢʣʳ ʧʦ ʩʭʝʤʝ 50Ĭ10 ʩʤ (200 ʪʳʩ ʨʘʩʪʝʥʠʡ/ʛʘ) ʠ 50Ĭ20 ʩʤ (100 ʪʳʩ ʨʘʩʪʝʥʠʡ/ʛʘ) ʧʦʩʝʚʦʚ ʧʦ 

ʩʨʘʚʥʝʥʠʝ 50Ĭ15 ʩʤ (133 200 ʪʳʩ ʨʘʩʪʝʥʠʡ/ʛʘ) ʥʠʞʝ. ɼʝʡʩʪʚʠʝ ʩʭʝʤ ʧʦʩʘʜʢʠ ʠ ʥʦʨʤʳ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʚʳʥʦʩ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʢʦʨʥʝʧʣʦʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ. ɺʳʥʦʩ 

ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʢʦʨʥʝʧʣʦʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ. 

http://www.bulletennauki.com/
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ʆʙʱʠʡ ʚʳʥʦʩ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʧʦʯʚʳ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʞʘʡʥʦʩʪʠ ʢʦʨʥʝʧʣʦʜʦʚ, 

ʩʦʜʝʨʞʘʥʠ ̫ʚ ʥʠʭ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚʳʥʦʩ ʠʟ ʧʦʯʚʳ ʚ ʢʦʥʪʨʦʣʝ (ʙ/ʫ) ʩʦʩʪʘʚʠʣ 27,8ï38,34 ʢʛ/ʛʘ ʘʟʦʪʘ, 13,20ï18,74 ʢʛ/ʛʘ ʬʦʩʬʦʨʘ ʠ 

26,50ï36,64 ʢʛ/ʛʘ ʢʘʣʠʷ.  

 

ʊʘʙʣʠʮʘ. 

ɺʃʀʗʅʀɽ ʉʍɽʄ ʇʆʉɸɼʂʀ ʀ ʄʀʅɽʈɸʃʔʅʓʍ ʋɼʆɹʈɽʅʀʁ  

ʅɸ ɺʓʅʆʉ ʕʃɽʄɽʅʊʆɺ ʇʀʊɸʅʀʗ ʂʆʈʅɽʇʃʆɼʆɺ ʉɸʍɸʈʅʆʁ ʉɺɽʂʃʓ 

 

ɺ ʚʘʨʠʘʥʪʝ ʬʦʥ (P120K90) ʚʳʥʦʩ ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 40,00ï59,30 ʢʛ/ʛʘ; 18,00ï

25,87 ʢʛ/ʛʘ ʠ 36,00ï51,73 ʢʛ/ʛʘ. ʇʨʠʤʝʥʝʥʠʝ ʥʘ ʬʦʥʘʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚʦʟʨʘʩʪʘʶʱʠʭ 

ʜʦʟʳ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʣʠ ʥʘ ʚʳʥʦʩ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʫʨʦʞʘʝʤ 

ʢʦʨʥʝʧʣʦʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ. ʊʘʢ ʧʨʠ ʚʥʝʩʝʥʠʠ N60+ʬʦʥ ʚʳʥʦʩ ʘʟʦʪʘ ʩʦʩʪʘʚʣʷʣ 52,32ï75,40, 

ʬʦʩʬʦʨʘ 22,83ï32,50, ʢʘʣʠʷ 45,70ï66,30 ʢʛ/ʛʘ.  

ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʚʳʥʦʩ ʧʦʣʫʯʝʥ ʚ ʚʘʨʠʘʥʪʝ N90+ʬʦʥ  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 90,20ï125,42 ʢʛ/ʛʘ; 

36,00ï50,20 ʢʛ/ʛʘ ʠ 65,50ï92,00 ʢʛ/ʛʘ.  

ʇʦʚʳʰʝʥʠʝ ʥʦʨʤ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ (N120+ʬʦʥ) ʥʘ ʚʳʥʦʩ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʧʦʚʣʠʷʣʦ. 

ʇʨʦʚʝʜʝʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʝʩʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ 

ʩʚʷʟʠ ʤʝʞʜʫ ʫʨʦʞʘʝʤ ʢʦʨʥʝʧʣʦʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ (ʮ/ʛʘ) ʠ ʚʳʥʦʩ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ 

(ʢʛ/ʛʘ) r=+0,999Ñ0,001;  r=+0,992Ñ0,007. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʩʣʝʜʫʝʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ 

ʩʭʝʤʘ ʧʦʩʘʜʢʠ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʫʚʝʣʠʯʠʚʘʶʪ ʚ ʢʦʨʥʝʧʣʦʜʘʭ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ 

ʢʦʣʠʯʝʩʪʚʦ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʚʳʥʦʩ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 

ʉʘʤʳʡ ʚʳʩʦʢʦʡ ʚʳʥʦʩ ʧʦʣʫʯʝʥ ʧʨʠ ʚʥʝʩʝʥʠʠ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ð N90P120ʂ90  

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 90,20ï125,42 ʢʛ/ʛʘ; 36,00ï50,20 ʢʛ/ʛʘ ʠ 65,50ï92,00 ʢʛ/ʛʘ. 
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ɺʘʨʠʘʥʪ ʦʧʳʪʘ ʋʨʦʞʘʡ 

ʢʦʨʥʝʧʣʦʜʦʚ, 

ʮ/ʛʘ 

ʉʫʭʦʝ 

ʚʝʱʝʩʪʚ, 

% 

ʉʫʭʘʷ 

ʤʘʩʩʘ, 

ʢ/ʛʘ 

ʉʦʜʝʨʞʘʥʠʝ,% ɺʳʥʦʩ, ʢʛ/ʛʘ 

N P2ʆ5 K2O N P2ʆ5 K2O 

2018 

ʂʦʥʪʨʦʣʴ (ʙ/ʫ) 315,0 21,0 66,15 0.42 0,20 0,40 27,80 13,20 26,50 

ʌʦʥ (P120K90) 358,8 21,8 78,23 0,51 0,23 0,46 40,00 18,00 36,00 

N60+(ʬʦʥ) 410,0 23,2 95,12 0,55 0,24 0,48 52,32 22,83 45,70 

N90+(ʬʦʥ) 510,5 24,2 123,54 0,73 0,29 0,53 90,20 36,00 65,50 

N120+(ʬʦʥ) 470,0 23,8 111,86 0,63 0,26 0,50 70,50 29,00 56,00 

2019 

ʂʦʥʪʨʦʣʴ (ʙ/ʫ) 400,0 21,3 85,20 0,45 0,22 0,43 38,34 18,74 36,64 

ʌʦʥ (P120K90) 485,5 22,2 107,78 0,55 0,24 0,48 59,30 25,87 51,73 

N60+(ʬʦʥ) 550,8 23,6 130,00 0,58 0,25 0,51 75,40 32,50 66,30 

N90+(ʬʦʥ) 691,0 24,6 167,22 0,75 0,30 0,55 125,42 50,20 92,00 

N120+(ʬʦʥ) 630,8 24,2 152,65 0,65 0,27 0,53 99,22 41,22 81,00 
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AGRO-INDUSTRIAL GROUPING OF WINTER PASTURES OF THE SHIRVAN STEPPE 

 

ÉGuliyeva Ye., Ph.D., Institute of Soil Science and Agrochemistry of Azerbaijan NAS, 

Baku, Azerbaijan 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʯʚʳ ʟʠʤʥʠʭ ʧʘʩʪʙʠʱ ʐʠʨʚʘʥʩʢʦʡ ʩʪʝʧʠ. 

ʆʧʨʝʜʝʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, ʘʟʦʪʘ, ʬʦʩʬʦʨʘ, ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʵʪʠʭ ʧʦʯʚ ʥʘ 

ʧʨʠʤʝʨʝ ʂʶʨʜʘʤʠʨʩʢʦʛʦ, ɸʛʜʘʰʩʢʦʛʦ ʠ ɻʝʦʢʯʘʡʩʢʦʛʦ ʨʘʡʦʥʦʚ. ʇʦʩʪʨʦʝʥʳ ʦʩʥʦʚʥʘʷ  ʠ 

ʠʪʦʛʦʚʘʷ ʙʦʥʠʪʝʪʥʳʝ ʰʢʘʣʳ ʠ ʨʘʩʩʯʠʪʘʥʳ ʦʩʥʦʚʥʳʝ ʠ ʠʪʦʛʦʚʳʝ ʙʦʥʠʪʝʪʥʳʝ ʙʘʣʣʳ 

ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʭ ʩʚʝʪʣʳʭ, ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ ʩʚʝʪʣʳʭ, ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʭ, ʣʫʛʦʚʦ-

ʩʝʨʦʟʝʤʥʳʭ ʩʚʝʪʣʳʭ ʠ ʙʦʣʦʪʥʦ-ʣʫʛʦʚʳʭ ʧʦʯʚ ʟʠʤʥʠʭ ʧʘʩʪʙʠʱ ʐʠʨʚʘʥʩʢʦʡ ʩʪʝʧʠ. ʇʦ 

ʠʪʦʛʦʚʳʤ ʙʦʥʠʪʝʪʥʳʤ ʙʘʣʣʘʤ ʙʳʣʘ ʩʦʟʜʘʥʘ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʜʘʥʥʳʭ ʧʦʯʚ, 

ʢʦʪʦʨʘʷ ʨʘʟʜʝʣʠʣʘ ʠʭ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: I ʛʨʫʧʧʘ ð ʟʝʤʣʠ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ 81ï100 ʙʘʣʣʦʚ, 

II ʛʨʫʧʧʘ ð ʟʝʤʣʠ ʭʦʨʦʰʝʛʦ  ʢʘʯʝʩʪʚʘ 61ï80 ʙʘʣʣʦʚ, III ʛʨʫʧʧʘ ð ʟʝʤʣʠ ʩʨʝʜʥʝʛʦ ʢʘʯʝʩʪʚʘ 

41ï60 ʙʘʣʣʦʚ. 

 

Abstract. The article deals with the soils of winter pastures of the Shirvan steppe.  Indicators 

of humus, nitrogen, phosphorus, absorbed bases of these soils were found. The main and final 

bonitet points of light gray-meadow, light gray-brown, meadow-gray, meadow-gray light, and 

swamp-meadow soils of winter pastures of the Shirvan steppe have been calculated.  An agro-

industrial grouping of these soils was created, which divided them into three groups: the first group 

ð lands of high quality (81ï100 points), the second group ð lands of good quality (61ï80 points), 

the third group ð lands of average quality (41ï60 points). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʦʥʠʪʝʪʥʳʝ ʙʘʣʣʳ, ʟʠʤʥʠʝ ʧʘʩʪʙʠʱʘ, ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ 

ʛʨʫʧʧʠʨʦʚʢʘ. 

 

Keywords: agro-industrial grouping, winter pastures, bonitet points. 

 

ɺʚʝʜʝʥʠʝ 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʷʚʣʷʝʪʩʷ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ. ʆʜʥʘʢʦ ʨʘʟʚʠʪʠʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʨʦʯʥʦʡ 

ʢʦʨʤʦʚʦʡ ʙʘʟʳ, ʦʩʥʦʚʫ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʶʪ ʢʦʨʤʘ ʟʠʤʥʠʭ ʠ ʣʝʪʥʠʭ ʧʘʩʪʙʠʱ.  

ɺ ʅʠʞʥʝ-ʐʠʨʚʘʥʩʢʦʤ ʨʘʡʦʥʝ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʧʦʯʚ ʩʦʩʪʘʚʣʷʝʪ 601,0 ʪʳʩ ʛʘ. ɿʜʝʩʴ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʦ: ʧʘʭʦʪʥʳʭ ʫʛʦʜʠʡ ð 214,7 ʪʳʩ ʛʘ; ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʩʘʞʜʝʥʠʡ 15,9 ʪʳʩ ʛʘ; 

ʟʝʤʝʣʴ ʧʦʜ ʧʘʨʦʤ 4,4 ʪʳʩ ʛʘ; ʚʳʛʦʥʦʚ 3,6 ʪʳʩ ʛʘ. ʈʘʡʦʥ ʦʭʚʘʪʳʚʘʝʪ ʨʘʚʥʠʥʥʫʶ ʠ ʧʨʝʜʛʦʨʥʫʶ  

ʯʘʩʪʴ ʐʠʨʚʘʥʠ. ʇʨʝʦʙʣʘʜʘʶʱʠʤʠ ʟʜʝʩʴ ʷʚʣʷʶʪʩʷ ʧʦʣʫʧʫʩʪʳʥʥʳʝ ʠ ʚ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ 

ʨʘʩʯʣʝʥʝʥʥʳʝ ʩʫʭʦʩʪʝʧʥʳʝ ʩʫʭʦʩʪʝʧʥʳʝ ʪʠʧʳ ʣʘʥʜʰʘʬʪʦʚ. ʇʦ ʩʪʝʧʝʥʠ ʫʚʣʘʞʥʝʥʥʦʩʪʠ 
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(Md=0,10ï0,15) ʪʝʨʨʠʪʦʨʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʣʫʩʫʭʦʡ ʟʦʥʝ. ʉʫʤʤʘ ʛʦʜʦʚʳʭ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 

250ï450 ʤʤ. ʈʘʡʦʥ ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʧʝʯʝʥ ʪʝʧʣʦʤ ʩ ʩʫʤʤʦʡ ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ 10 ÁC ð 3800ï

4700 ÁC. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʟʠʤʘ ʟʜʝʩʴ ʤʷʛʢʘʷ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ  ʧʝʨʠʦʜʘ 211ï226 

ʜʥʝʡ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʪʝʤʥʳʝ, ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ 

ʩʚʝʪʣʳʝ, ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ, ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ, ʣʫʛʦʚʘʪʦ-ʩʝʨʦʟʝʤʥʳʝ, 

ʩʝʨʦʟʝʤʥʳʝ ʩʚʝʪʣʳʝ, ʩʝʨʦʟʝʤʥʳʝ ʧʨʠʤʠʪʠʚʥʳʝ, ʧʦʡʤʝʥʥʳʝ ʣʫʛʦʚʦ-ʣʝʩʥʳʝ, ʧʦʡʤʝʥʥʦ-

ʣʫʛʦʚʳʝ ʠ ʙʦʣʦʪʥʦ-ʣʫʛʦʚʳʝ ʧʦʯʚʳ. ɺ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʦʩʦʙʝʥʥʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ, ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ, ʩʝʨʦʟʝʤʥʳʝ ʪʠʧʳ ʧʦʯʚ. ʄʝʣʠʦʨʘʪʠʚʥʳʤʠ 

ʥʝʜʦʩʪʘʪʢʘʤʠ ʷʚʣʷʶʪʩʷ  ʩʦʣʦʥʮʝʚʘʪʦʩʪʴ ʠ ʟʘʩʦʣʝʥʥʦʩʪʴ.  

ɺ ʐʠʨʚʘʥʩʢʦʡ ʩʪʝʧʠ ʣʫʛʦʚʳʝ ʧʦʯʚʳ ʠʤʝʶʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʚ ʩʚʷʟʠ ʩ ʪʷʞʝʣʳʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʠ ʩʣʦʠʩʪʦʩʪʴʶ. ʆʩʦʙʦ ʚʳʜʝʣʷʶʪʩʷ 

ʢʫʣʴʪʫʨʥʦ-ʣʫʛʦʚʳʝ ʧʦʯʚʳ ʧʨʠʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪʢʦʚ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʠʤ 

ʧʣʦʜʦʨʦʜʠʝʤ, ʢʦʤʢʦʚʘʪʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ  ʛʫʤʫʩʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʚ ʣʫʛʦʚʳʭ ʧʦʯʚʘʭ  ʝʤʢʦʩʪʴ ʦʙʤʝʥʘ ʚʦʟʨʘʩʪʘʝʪ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʛʥʠʷ. ɺ ʣʫʛʦʚʳʭ ʧʦʯʚʘʭ ʪʘʢʞʝ 

ʤʥʦʛʦ ʧʦʛʣʦʱʝʥʥʦʛʦ ʥʘʪʨʠʷ. ʉʪʨʫʢʪʫʨʘ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʣʫʛʦʚʳʭ ʧʦʯʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦʩʪʴʶ, ʰʠʨʦʢʠʤ  ʨʘʟʚʠʪʠʝʤ ʤʝʣʢʦʢʦʥʪʫʨʥʦʩʪʠ, ʯʪʦ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʦʙʫʩʣʦʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʩʦʣʦʥʮʦʚ ʠ ʜʨʫʛʠʭ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ. ɿʜʝʩʴ 

ʚʩʪʨʝʯʘʶʪʩʷ ʢʨʦʤʝ ʩʦʯʝʪʘʥʠʷ ʪʝʤʥʦ-ʣʫʛʦʚʳʭ, ʣʫʛʦʚʳʭ ʠ  ʩʚʝʪʣʦ ʣʫʛʦʚʳʭ ʧʦʯʚ ʩʦʣʦʥʯʘʢʦʚʳʝ 

ʧʦʯʚʳ ʠ ʩʦʣʦʜʠ. 

ʃʫʛʦʚʳʝ ʧʦʯʚʳ ʦʯʝʥʴ ʧʣʦʜʦʨʦʜʥʳʝ. ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʚʳʰʝʥʠʷ ʠʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʫʩʧʝʰʥʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  ʧʦ ʤʝʨʝ ʥʘʜʦʙʥʦʩʪʠ  

ʧʨʦʚʦʜʠʪʩʷ ʨʷʜ ʤʝʨʦʧʨʠʷʪʠʡ. ʕʪʠ ʧʦʯʚʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ 

ʨʝʩʧʫʙʣʠʢʠ. ʅʘ ʥʠʭ ʚʦʟʜʝʣʳʚʘʶʪ ʭʣʦʧʯʘʪʥʠʢ ʠ ʨʷʜ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ, ʦʥʠ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ 

ʟʠʤʥʠʤ ʧʘʩʪʙʠʱʝʤ ʜʣʷ ʩʢʦʪʘ [1]. 

ʆʯʝʥʴ ʚʘʞʥʦʝ  ʠ ʘʢʪʫʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ  ʩʝʛʦʜʥʷ ʠʤʝʝʪ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʨʘʙʦʪ ʥʘ ʟʠʤʥʠʭ ʧʘʩʪʙʠʱʘʭ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ, ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ, ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʨʘʙʦʪ ʧʦ ʠʭ ʫʣʫʯʰʝʥʠʶ ʠ ʨʘʮʠʦʥʘʣʴʥʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ [2ï3].  

ʉʦʣʦʥʯʘʢʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ  ʚ ʟʦʥʝ ʥʠʟʤʝʥʥʦʩʪʠ ɸʟʝʨʙʘʡʜʞʘʥʘ ʠ ʧʨʠʫʨʦʯʝʥʳ 

ʦʙʳʯʥʦ ʢ ʜʝʧʨʝʩʩʠʷʤ ʨʝʣʴʝʬʘ. ʆʙʨʘʟʦʚʘʥʠʝ ʩʦʣʦʥʯʘʢʦʚ ʩʚʷʟʘʥʦ ʙʣʠʟʦʩʪʴʶ 

ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʧʨʠ ʥʘʣʠʯʠʠ ʘʙʩʦʣʶʪʥʦʛʦ ʧʨʝʦʙʣʘʜʘʥʠʷ ʠʩʧʘʨʝʥʠʷ ʥʘʜ 

ʢʦʣʠʯʝʩʪʚʦʤ ʚʳʧʘʜʘʶʱʠʭ ʦʩʘʜʢʦʚ. ʉʦʣʦʥʯʘʢʠ ʦʪʣʠʯʘʶʪʩʷ ʩʠʣʴʥʦʱʝʣʦʯʥʦʡ ʨʝʘʢʮʠʝʡ ʠ 

ʯʘʩʪʦ ʦʯʝʥʴ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚ ʩʦʩʪʘʚʝ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʤʘʛʥʠʷ (ʜʦ 50%) ʠ 

ʥʘʪʨʠʷ (ʜʦ 20% ʠ ʙʦʣʝʝ ʦʪ ʦʙʱʝʡ ʩʫʤʤʳ). ɺʝʣʠʯʠʥʘ ʧʣʦʪʥʦʛʦ ʦʩʪʘʪʢʘ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ 3-5%.  

ʇʦ ʩʦʩʪʘʚʫ ʩʦʣʝʡ ʩʦʣʦʥʯʘʢʠ ʦʪʥʦʩʷʪʩʷ ʢ ʭʣʦʨʠʜʥʳʤ ʠ ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʳʤ. 

ʉʦʣʦʥʯʘʢʠ ʷʚʣʷʶʪʩʷ ʥʘʠʤʝʥʝʝ ʧʣʦʜʦʨʦʜʥʳʤʠ ʧʦʯʚʘʤʠ ʠ ʦʙʳʯʥʦ ʥʝʧʨʠʛʦʜʥʳʤʠ ʜʣʷ 

ʟʝʤʣʝʜʝʣʠʷ ʜʦ ʠʭ ʧʨʦʤʳʚʢʠ ʦʪ ʠʟʙʳʪʢʘ ʩʦʣʝʡ ʠ ʧʨʦʚʝʜʝʥʠʷ ʦʢʫʣʴʪʫʨʠʚʘʥʠʷ. ʆʜʥʘʢʦ ʵʪʠ 

ʟʝʤʣʠ ʦʯʝʥʴ ʠʥʪʝʥʩʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʟʠʤʥʠʝ ʧʘʩʪʙʠʱʘ. ɿʜʝʩʴ ʨʘʩʪʫʪ ʩʦʣʝʚʳʥʦʩʣʠʚʳʝ 

ʨʘʩʪʝʥʠʷ ð ʩʦʣʷʥʢʠ. ʇʦʩʣʝ ʧʝʨʚʳʭ ʟʘʤʦʨʦʟʢʦʚ ʦʥʠ ʦʯʝʥʴ ʦʭʦʪʥʦ ʧʦʝʜʘʶʪʩʷ ʩʢʦʪʦʤ. 

ʇʘʩʪʙʠʱʘ ʩʥʘʙʞʘʶʪ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʠ ʜʝʰʝʚʳʤʠ ʢʦʨʤʘʤʠ, ʘ ʟʘʢʫʧʢʘ ʢʦʨʤʦʚ 

ʩʦ ʩʪʦʨʦʥʳ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ ʧʦʚʳʰʝʥʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɺʦʪ ʧʦʯʝʤʫ  ʪʘʢ ʚʘʞʥʦ ʠ ʘʢʪʫʘʣʴʥʦ ʩʝʛʦʜʥʷ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʥʘ ʟʠʤʥʠʭ 

ʧʘʩʪʙʠʱʘʭ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ, 

ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ, ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʨʘʙʦʪ ʧʦ ʠʭ ʫʣʫʯʰʝʥʠʶ ʠ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ. 

ʉ ʵʪʦʡ ʮʝʣʴʶ ʥʘʤʠ  ʧʨʦʚʝʜʝʥʳ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʠʟʫʯʝʥʠʶ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʟʠʤʥʠʭ ʧʘʩʪʙʠʱ 

ʐʠʨʚʘʥʩʢʦʡ ʩʪʝʧʠ (ʚ ʧʨʝʜʝʣʘʭ ʂʶʨʜʘʤʠʨʩʢʦʛʦ, ɸʛʜʘʰʩʢʦʛʦ ʠ ɻʝʦʢʯʘʡʩʢʦʛʦ ʨʘʡʦʥʦʚ). 
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ʇʦ ʐʠʨʚʘʥʩʢʦʡ ʩʪʝʧʠ ʙʳʣʠ ʩʦʙʨʘʥʳ ʩʚʝʜʝʥʠʷ ʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʧʦʣʦʞʝʥʠʠ, ʨʝʣʴʝʬʝ,  

ʛʠʜʨʦʛʨʘʬʠʠ, ʝʩʪʝʩʪʚʝʥʥʦʤ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ, ʘ ʩʘʤʦʝ ʛʣʘʚʥʦʝ ð ʙʳʣʘ ʠʟʫʯʝʥʘ 

ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʐʠʨʚʘʥʩʢʦʡ ʩʪʝʧʠ. ʉʨʝʜʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʜʦʤʠʥʠʨʫʶʪ 

ʧʦʣʫʧʫʩʪʳʥʥʳʝ ʬʦʨʤʘʮʠʠ (ʧʦʣʳʥʥʦ-ʢʘʨʘʛʘʥʦʚʳʝ, ʧʦʣʳʥʥʦ-ʵʬʝʤʝʨʦʚʳʝ, ʧʦʣʳʥʥʦ-

ʛʝʥʛʠʟʦʚʳʝ, ʪʘʤʘʨʠʢʩ, ʧʨʠʙʨʝʞʥʠʮʘ, ʩʦʣʦʜʢʘ ʠ ʜʨʫʛʠʝ). 
 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ ʐʠʨʚʘʥʩʢʫʶ ʩʪʝʧʴ ʚʭʦʜʷʪ ʪʝʨʨʠʪʦʨʠʠ ʂʶʨʜʘʤʠʨʩʢʦʛʦ, ɸʛʜʘʰʩʢʦʛʦ, ɻʝʦʢʯʘʡʩʢʦʛʦ ʠ 

ʜʨʫʛʠʭ ʨʘʡʦʥʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʛʠʦʥ ʦʭʚʘʪʳʚʘʝʪ ʨʘʚʥʠʥʥʫʶ ʠ ʧʨʝʜʛʦʨʥʫʶ ʯʘʩʪʠ 

ʐʠʨʚʘʥʠ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʠʧʳ, ʧʦʜʪʠʧʳ ʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʩʝʨʦ-

ʢʦʨʠʯʥʝʚʳʭ, ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʭ, ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʭ, ʙʦʣʦʪʥʦ-ʣʫʛʦʚʳʭ ʠ ʜʨʫʛʠʭ ʧʦʯʚ. 

ʄʝʣʠʦʨʘʪʠʚʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʷʚʣʷʶʪʩʷ ʩʦʣʦʥʮʝʚʘʪʦʩʪʴ ʠ ʟʘʩʦʣʝʥʥʦʩʪʴ ʧʦʯʚ [4].  

ʅʘ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʧʦʯʚʝʥʥʳʝ ʨʘʟʨʝʟʳ ʧʦ ʦʪʜʝʣʴʥʳʤ ʣʘʥʜʰʘʬʪʥʳʤ 

ʢʦʤʧʣʝʢʩʘʤ ʩ ʫʯʝʪʦʤ ʉʇʇ ʠ ʦʪʙʠʨʘʣʠʩʴ ʦʙʨʘʟʮʳ ʧʦʯʚ ʠ ʨʘʩʪʝʥʠʡ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʘʥʘʣʠʟʳ ʧʦʯʚ: ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʘʷ ʚʣʘʛʘ ð 

ʤʝʪʦʜʦʤ ʚʳʩʫʰʠʚʘʥʠʷ; ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ð ʧʠʧʝʪʦʯʥʳʤ ʤʝʪʦʜʦʤ ʩ ʦʙʨʘʙʦʪʢʦʡ 

ʧʠʨʦʬʦʩʬʘʪʦʤ ʥʘʪʨʠʷ; ʛʫʤʫʩ ð ʧʦ ʊʶʨʠʥʫ; ʚʘʣʦʚʦʡ ʘʟʦʪ ð ʧʦ ʂʴʝʣʴʜʘʣʶ; ʚʘʣʦʚʦʡ ʬʦʩʬʦʨ 

ð ʧʦ ʤʝʪʦʜʫ ɻʠʥʟʙʫʨʛʘ ʠ ʑʝʛʣʦʚʘ; ʧʦʛʣʦʱʝʥʥʳʡ ʢʘʣʴʮʠʡ ʠ ʤʘʛʥʠʡ ð ʧʦ ʀʚʘʥʦʚʫ; ʉʆ2 ð 

ʢʘʣʴʮʠʤʝʪʨʦʤ; ʨʅ (ʚʦʜʥʳʡ) ð ʧʦʪʝʥʮʠʦʤʝʪʨʦʤ, ʘ ʪʘʢʞʝ ʧʦʣʥʳʡ ʠ ʩʦʢʨʘʱʝʥʥʳʡ ʘʥʘʣʠʟ 

ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʠ ʙʦʥʠʪʠʨʦʚʢʝ ʧʘʩʪʙʠʱʥʳʭ ʟʝʤʝʣʴ, ʪʦ 

ʝʩʪʴ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʠʭ ʢʘʯʝʩʪʚʘ [5]. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɸʥʘʣʠʟ ʧʘʩʪʙʠʱʥʳʭ ʧʦʯʚ ʂʶʨʜʘʤʠʨʩʢʦʛʦ, ɸʛʜʘʰʩʢʦʛʦ ʠ ɻʝʦʢʯʘʡʩʢʦʛʦ ʨʘʡʦʥʦʚ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʐʠʨʚʘʥʩʢʦʡ ʩʪʝʧʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʟʜʝʩʴ, ʚ ʦʩʥʦʚʥʦʤ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ: ʩʝʨʦ-

ʢʦʨʠʯʥʝʚʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ, ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʩʚʝʪʣʳʝ (ɸʛʜʘʰ); ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʝ 

(ʂʶʨʜʘʤʠʨ), ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ, ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ, ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʩʚʝʪʣʳʝ, ʙʦʣʦʪʥʦ-

ʣʫʛʦʚʳʝ (ɻʝʦʢʯʘʡ). ɺ ʟʘʣʦʞʝʥʥʳʭ ʧʦʯʚʝʥʥʳʭ ʨʘʟʨʝʟʘʭ ʙʳʣʠ ʠʟʫʯʝʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʯʚ ʧʦ ʛʦʨʠʟʦʥʪʘʤ, ʧʨʦʚʝʜʝʥʳ ʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʧʦʯʚ ʧʦ ʛʦʨʠʟʦʥʪʘʤ. ɺʦ 

ʚʟʷʪʳʭ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʘʭ ʠʟʫʯʘʣʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʦʩʥʦʚʥʦʡ ʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ: ʦʙʱʠʡ ʛʫʤʫʩ, ʘʟʦʪ, ʬʦʩʬʦʨ, ʧʣʦʪʥʳʡ ʦʩʪʘʪʦʢ, ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʠ ʪ. ʜ. 
 

ʊʘʙʣʠʮʘ 1. 

ʅɽʂʆʊʆʈʓɽ  ɼʀɸɻʅʆʉʊʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʇʆʏɺ 
 

ˉ 

ʨʘʟʨʝʟʘ 

ɻʣʫʙʠʥʘ, ʩʤ. ʉʇʆ ʄʛ-ʵʢʚ/100 ʛ ʦʙʱʠʡ % P 

ʛʫʤʫʩ N 

ʉʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʝ ʩʚʝʪʣʳʝ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ 

1 0-25 10.78 2.02 0.16 0.23 

25-67 12.89 1.55 0.12 0.19 

67-86  0.81 0.08  

86-104  0.55 0.04  

ʉʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʝ ʩʚʝʪʣʳʝ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦ ʟʘʩʦʣʝʥʥʳʝ 

2 0-27 16.49 1.91 0.17 0.21 

27-65 16.22 1.45 0.14 0.17 

65-90  0.83 0.07  

90-110  0.50 0.05  

ʉʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʝ ʩʚʝʪʣʳʝ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʝ 

3 0-24 19.29 1.85 0.16 0.22. 
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ˉ 

ʨʘʟʨʝʟʘ 

ɻʣʫʙʠʥʘ, ʩʤ. ʉʇʆ ʄʛ-ʵʢʚ/100 ʛ ʦʙʱʠʡ % P 

ʛʫʤʫʩ N 

24-60 16.78 1.62 0.13 0.16 

60-105  0.68 0.06  

ʉʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʩʚʝʪʣʳʝ ʤʦʱʥʳʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ 

4 0-20 36.51 2.05 0.15 0.24 

20-68 39.22 1.55 0.12 0.18 

68-82  1.07 0.09  

82-130  0.88 0.06  

ʉʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʩʚʝʪʣʳʝ  ʤʦʱʥʳʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ 

5 0-22 35.30 1.97 0.15 0.22 

22-71 27.09 1.70 0.12 0.19 

71-90  1.37 0.09  

90-115  0.69 0.03  

ʉʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʩʚʝʪʣʳʝ  ʤʦʱʥʳʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ 

6 0-20 23.12 1.94 0.15 0.23 

23-55 21.21 1.52 0.11 0.18 

55-95  0.96 0.07  

95-118  0.45 0.03  

ʉʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʩʚʝʪʣʳʝ  ʩʨʝʜʥʝʤʦʱʥʳʝ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ 

7 0-22 25.54 2.06 0.17 0.22 

22-67 24.69 1.50 0.14 0.19 

67-81  1.34 0.12  

81-105  0.79 0.04  

ʉʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʩʚʝʪʣʳʝ  ʤʦʱʥʳʝ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ 

8 0-20 34.69 2.32 0.17 0.20 

20-67 29.04 1.71 0.13 0.16 

67-92  1.05 0.09  

92-119  0.86 0.03  

ʉʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʩʚʝʪʣʳʝ  ʩʨʝʜʥʝʤʦʱʥʳʝ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ 

9 0-21 28.33 2.02 0.15 0.24 

21-60 24.75 1.60 0.13 0.19 

60-87  1.08 0.09  

87-102  0.88 0.05  

ʃʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʛʣʠʥʠʩʪʳʝ 

10 0-21 52.68 2.20 0.14 0.19 

21-55 44.48 1.98 0.12 0.16 

55-90  1.37 -  

90-110  0.93 -  

ʃʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ ʛʣʠʥʠʩʪʳʝ 

11 0-18 18.70 2.13 0.13 0.17 

18-55 12.88 1.48 0.10 0.12 

55-86  0.92 -  

86-102  0.54 -  

ʃʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ 

12 0-19 17.10 2.41 0.15 0.17 

19-53 23.60 1.82 0.12 0.12 

53-88  1.87 - - 
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ˉ 

ʨʘʟʨʝʟʘ 

ɻʣʫʙʠʥʘ, ʩʤ. ʉʇʆ ʄʛ-ʵʢʚ/100 ʛ ʦʙʱʠʡ % P 

ʛʫʤʫʩ N 

88-120  1.42 - - 

ʃʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ 

13 0-19 23.85 2.19 0.14 0.21 

19-45 37.90 1.48 0.10 0.18 

45-86  1.16 - - 

86-120  0.82 - - 

ʃʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ 

14 0-20 19.93 2.30 0.15 0.20 

20-48 19.48 2.09 0.13 0.16 

48-78  1.87 - - 

78-105  0.88 - - 

ʃʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʝ 

15 0-20 17.90 2.20 0.14 0.17 

20-48 51.38 1.42 0.10 0.12 

48-90  1.36 - - 

90-130  1.36 - - 

ʃʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʩʚʝʪʣʳʝ  ʛʣʠʥʠʩʪʳʝ 

16 0-20 52.68 1.65 0.11 0.16 

20-48 44.48 1.63 0.09 0.11 

48-85  1.10 - - 

85-120  0.82 - - 

ʃʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʩʚʝʪʣʳʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ 

17 0-20 18.70 1.65 0.11 0.20 

20-50 12.88 1.48 0.09 0.18 

50-85  1.13 - - 

85-117  1.04 - - 

ɹʦʣʦʪʥʦ-ʣʫʛʦʚʳʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʤʦʱʥʳʝ 

18 0-20 16.93 2.30 0.14 0.31 

20-49 31.85 1.54 0.10 0.24 

49-78  1.37 - - 

78-116  0.66 - - 
 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʛʫʤʫʩʘ, ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʜʘʥʥʳʭ ʩʫʤʤʳ ʧʦʛʣʦʱʝʥʥʳʭ 

ʦʩʥʦʚʘʥʠʡ, ʧʨʠʚʝʜʷ ʠʭ ʢ ʟʥʘʯʝʥʠʷʤ 0-20 ʩʤ, 0-50 ʩʤ ʠ 0-100 ʩʤ, ʘ ʟʘʪʝʤ ð ʧʝʨʝʚʝʜʷ ʠʭ ʚ 

ʪʦʥʥ/ʛʘ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʙʦʥʠʪʝʪʥʘʷ ʰʢʘʣʘ, ʛʜʝ ʧʦʢʘʟʘʥʳ ʨʘʩʩʯʠʪʘʥʥʳʝ ʦʩʥʦʚʥʳʝ ʠ  ʠʪʦʛʦʚʳʝ 

ʙʦʥʠʪʝʪʥʳʝ ʙʘʣʣʳ ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʭ ʩʚʝʪʣʳʭ, ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ ʩʚʝʪʣʳʭ, ʣʫʛʦʚʦ-

ʩʝʨʦʟʝʤʥʳʭ, ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʭ ʩʚʝʪʣʳʭ  ʠ ʙʦʣʦʪʥʦ-ʣʫʛʦʚʳʭ ʧʦʯʚ ʟʠʤʥʠʭ ʧʘʩʪʙʠʱ 

ʐʠʨʚʘʥʩʢʦʡ ʩʪʝʧʠ (ʊʘʙʣʠʮʘ 2).  

ɿʘ ʵʪʘʣʦʥ (ʪ. ʝ. 100 ʙʘʣʣʦʚ) ʙʳʣʠ ʧʨʠʥʷʪʳ ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʤʦʱʥʳʝ 

ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʧʦʯʚʳ. ʀʩʧʦʣʴʟʫʷ ʙʘʣʣ  ʧʦʯʚʳ, ʚʟʷʪʫʶ ʟʘ ʵʪʘʣʦʥ  ʙʳʣʠ ʧʦʜʩʯʠʪʘʥʳ 

ʦʩʥʦʚʥʳʝ ʙʦʥʠʪʝʪʥʳʝ ʙʘʣʣʳ ʥʠʞʝʩʣʝʜʫʶʱʠʭ ʧʦʯʚ. ɿʘʪʝʤ ʧʨʠ ʧʦʤʦʱʠ ʧʦʧʨʘʚʦʯʥʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʟʘʩʦʣʝʥʥʦʩʪʴ, ʩʦʣʦʥʮʝʚʘʪʦʩʪʴ, ʤʦʱʥʦʩʪʴ 

ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʠʪʦʛʦʚʳʝ ʙʦʥʠʪʝʪʥʳʝ ʙʘʣʣʳ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʦʯʚ ʠ ʩʜʝʣʘʥʘ  ʠʭ 

ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ.  
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ʊʘʙʣʠʮʘ 2. 

ʆʉʅʆɺʅʓɽ ʀ ʀʊʆɻʆɺʓɽ ɹʆʅʀʊɽʊʅʓɽ ɹɸʃʃʓ  ʇʆʏɺ  

ɿʀʄʅʀʍ ʇɸʉʊɹʀʑ ʐʀʈɺɸʅʉʂʆʁ ʉʊɽʇʀ 
 

ɻʫʤʫʩ, ʪ/ʛʘ/ʙʘʣʣ ɸʟʦʪ, 
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ʊʘʙʣʠʮʘ 3. 

ɸɻʈʆʇʈʆʀɿɺʆɼʉʊɺɽʅʅɸʗ  ɻʈʋʇʇʀʈʆɺʂɸ ʇʆʏɺ ɿʀʄʅʀʍ ʇɸʉʊɹʀʑ 

ʐʀʈɺɸʅʉʂʆʁ ʉʊɽʇʀ 
 

ʂʘʯʝʩʪʚʝʥʥʳʝ 

ʛʨʫʧʧʳ ʟʝʤʝʣʴ 

ʇʦʯʚʳ ɹʘʣʣ 

ʙʦʥ. 

I ʛʨʫʧʧʘ-ʟʝʤʣʠ 

ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ 

100-81 ʙʘʣʣʦʚ 

ʃʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʤʦʱʥʳʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ 91 
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ʩʦʣʦʥʮʝʚʘʪʳʝ 

81 

ʉʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʩʚʝʪʣʳʝ ʤʦʱʥʳʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ 81 

ʉʨʝʜʥʝʝ 84 
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ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ 
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ʉʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʩʚʝʪʣʳʝ ʤʦʱʥʳʝ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ 

ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ 

78 

ʃʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʤʦʱʥʳʝ ʛʣʠʥʠʩʪʳʝ 67 

ʃʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʤʦʱʥʳʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ 72 

ʃʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ  ʤʦʱʥʳʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ 77 

ʃʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ  ʤʦʱʥʳʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʝ 67 

ʃʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ  ʩʚʝʪʣʳʝ ʤʦʱʥʳʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ 

ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ 

63 

ɹʦʣʦʪʥʦ-ʣʫʛʦʚʳʝ ʤʦʱʥʳʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ 75 

ʉʨʝʜʥʝʝ 71 

III ʛʨʫʧʧʘ-ʟʝʤʣʠ 

ʩʨʝʜʥʝʛʦ ʢʘʯʝʩʪʚʘ 

60-41 ʙʘʣʣʦʚ 

ʉʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʝ ʩʚʝʪʣʳʝ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ 57 

ʉʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʝ ʩʚʝʪʣʳʝ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʝ 49 

ʃʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʤʦʱʥʳʝ ʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ  52 

ʃʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʩʚʝʪʣʳʝ ʤʦʱʥʳʝ ʛʣʠʥʠʩʪʳʝ  45 

ʉʨʝʜʥʝʝ 51 
 

ɺʳʚʦʜʳ 

ɹʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʦʩʥʦʚʥʳʝ ʠ ʠʪʦʛʦʚʳʝ ʙʦʥʠʪʝʪʥʳʝ ʙʘʣʣʳ ʜʣʷ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ, 

ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʭ, ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʭ ʠ ʙʦʣʦʪʥʦ-ʣʫʛʦʚʳʭ ʧʦʯʚ ʐʠʨʚʘʥʩʢʦʡ ʩʪʝʧʠ. ʉʘʤʳʡ 

ʚʳʩʦʢʠʡ ʙʘʣʣ (100 ʙʘʣʣʦʚ) ʧʦʣʫʯʠʣʠ ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʤʦʱʥʳʝ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʧʦʯʚʳ, 
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ʘ ʩʘʤʳʡ ʥʠʟʢʠʡ ʙʘʣʣ (74 ʙʘʣʣʘ) ʧʦʣʫʯʠʣʠ ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʩʚʝʪʣʳʝ ʤʦʱʥʳʝ ʛʣʠʥʠʩʪʳʝ 

ʧʦʯʚʳ.  

ɹʦʥʠʪʝʪʥʳʝ ʙʘʣʣʳ ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʭ ʩʚʝʪʣʳʭ ʧʦʯʚ ʚʘʨʴʠʨʦʚʘʣʠ ʚ ʧʨʝʜʝʣʘʭ 76-77 

ʙʘʣʣʦʚ, ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ ʩʚʝʪʣʳʭ ʧʦʯʚ ð ʚ ʧʨʝʜʝʣʘʭ 86-90 ʙʘʣʣʦʚ, ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʭ ʧʦʯʚ 

ð ʚ ʧʨʝʜʝʣʘʭ 84-100 ʙʘʣʣʦʚ, ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʭ ʩʚʝʪʣʳʭ ʧʦʯʚ ð ʚ ʧʨʝʜʝʣʘʭ 74-77 ʙʘʣʣʦʚ, 

ʙʦʣʦʪʥʦ-ʣʫʛʦʚʳʝ ʧʦʯʚʳ ð 82 ʙʘʣʣʘ.  

ʇʦ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʛʨʫʧʧʠʨʦʚʢʝ ʵʪʠ ʧʦʯʚʳ ʦʪʥʦʩʷʪʩʷ ʢ I ʛʨʫʧʧʝ (ʟʝʤʣʠ ʚʳʩʦʢʦʛʦ 

ʢʘʯʝʩʪʚʘ 100-81 ʙʘʣʣ), ʢʦ II ʛʨʫʧʧʝ ð ʟʝʤʣʠ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ (80-61 ʙʘʣʣ) ʠ III ʛʨʫʧʧʝ, 

ʟʝʤʣʠ ʩʨʝʜʥʝʛʦ ʢʘʯʝʩʪʚʘ (60-41ʙʘʣʣ).  

ʀʩʧʦʣʴʟʫʷ ʘʛʨʦʤʝʣʠʦʨʘʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʫʣʫʯʰʝʥʠʝ ʧʦʯʚ ʠ 

ʧʨʠʚʝʩʪʠ ʪʝ ʧʦʯʚʳ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢʦ II ʛʨʫʧʧʝ ʢ I, ʘ ʧʦʯʚʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ III ʛʨʫʧʧʝ 

ʧʨʠʚʝʩʪʠ ʢʦ II ʛʨʫʧʧʝ. 
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EFFECT OF FERTILIZERS ON THE STRAW PRODUCT INCREASE OF WINTER 

WHEAT IN THE GANJA-GAZAKH REGION 

 

ÉGuliyeva R., Azerbaijan State Agricultural University, Ganja, Azerbaijan 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʘʨʷʜʫ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʧʨʠʨʦʩʪ ʩʦʣʦʤʳ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ. ʊʘʢ, ʫʜʦʙʨʝʥʠʷ ʧʦʚʣʠʷʣʠ ʥʝ ʪʦʣʴʢʦ ʥʘ ʥʘʣʠʚ ʟʝʨʥʘ, ʥʦ ʠ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʣʦʤʳ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʜʦʟʝ N90P90K60, ʩʦʩʪʘʚʣʷʷ 86,7 ʮ/ʛa. ʇʨʠʨʦʩʪ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʢʦʥʪʨʦʣʶ ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʩʦʩʪʘʚʠʣ 36,9 ʮ/ʛa, ʠʣʠ 74,1%, ʘ ʚ ʚʘʨʠʘʥʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʘʚʦʟʘ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 30 ʪ/ʛa, ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 82,8 ʮ/ʛa; 33,0 ʮ/ʛa ʠʣʠ 66,3%. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʥʘʚʦʟʘ ʚ ʦʙʲʝʤʝ  30 ʪ/ʛa 

ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ ʢʘʢ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʪʘʢ ʠ ʩʦʣʦʤʳ, ʘ 

ʪʘʢʞʝ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ ʧʦʣʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ.  

 

Abstract. An application of inorganic and organic fertilizers under winter wheat plant affected 

the increase of the straw product along with the grain to a considerable extent. So, as a result of an 

application of fertilizers under the winter wheat plant, the highest straw crow was obtained 

86.7 centner per hectare under the variant of NPK as in grain product, the increase was 36.9 centner 

per hectare or 74.1%; than the control version; manure was 82.9 centner per hectare; 33.0 centner 

per hectare or 66.3% under the version of 30 ton per hectare. We can come to such a conclusion that 

there is a need for an application of mineral fertilizer to the winter wheat within the norm. Bat it is 

enough to apply 30 ton per hectare. If so the straw productivity of the wheat plant was higher. 

Fertilizers restores the soil fertility along with increase of productivity of the winter wheat plant and 

improves the quality indicators of the crop establishing ecological pure product. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʚʦʟ, ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ, ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʧʦʯʚʳ, 

ʩʦʣʦʤʘ, ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ. 

 

Keywords:  manure, inorganic fertilizers, organic substance of soil, straw, winter wheat. 

 

ɺʚʝʜʝʥʠʝ 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʫʩʪʦʡʯʠʚʦʡ 

ʢʦʨʤʦʚʦʡ ʙʘʟʳ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ, ʘ 

ʪʘʢʞʝ ʚʳʩʦʢʦʛʦ ʚʳʭʦʜʘ ʩʦʣʦʤʳ ʟʝʨʥʦʚʳʭ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʩʪʦʷʱʝʡ ʧʝʨʝʜ 

ʬʝʨʤʝʨʘʤʠ ʩʪʨʘʥʳ. ɺʘʞʥʳʤʠ ʧʨʠʝʤʘʤʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʷ ʟʝʨʥʦʚʳʭ, 

ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʜʦʟ ʫʜʦʙʨʝʥʠʡ, ʦʧʪʠʤʘʣʴʥʳʭ ʩʭʝʤ ʨʘʟʤʝʱʝʥʠʷ ʠ 
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ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʠ ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ, ʩ ʮʝʣʴʶ ʵʢʦʥʦʤʠʠ 

ʚʦʜʥʳʤ ʨʝʩʫʨʩʘʤ ʠ ʫʧʨʘʚʣʝʥʠʝʤ ʧʣʦʜʦʨʦʜʠʝʤ ʧʦʯʚ. ʇʨʠʤʝʥʝʥʠʝ  ʫʜʦʙʨʝʥʠʡ, ʦʪʚʝʯʘʶʱʠʭ 

ʪʨʝʙʦʚʘʥʠʷʤ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ, ʪʨʝʙʫʝʪ ʚʟʚʝʰʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʩ ʫʯʝʪʦʤ ʚʳʥʦʩʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ 

ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʟʝʨʥʦʚʳʤʠ. ʅʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟʫʯʝʥʠʝ 

ʦʧʳʪʦʚ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʜʦʙʨʝʥʠʡ ʩʦʚʤʝʩʪʥʦ ʩ ʜʨʫʛʠʤʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤʠ 

ʧʨʠʝʤʘʤʠ, ʢʘʢ ʠʨʨʠʛʘʮʠʷ ʠ ʛʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʦʣʝʛʘʥʠʷ, ʚʳʙʦʨʘ 

ʩʦʨʪʦʚ ʠ ʜʨ. ɽʩʪʝʩʪʚʝʥʥʦ ʚʳʙʦʨ ʩʦʨʪʦʚ ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ ʠ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ, ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʚʠʜʘ ʦʨʦʰʝʥʠʷ ʷʚʣʷʶʪʩʷ ʨʝʰʘʶʱʠʤʠ 

ʫʩʣʦʚʠʷʤʠ. ʇʨʠ ʵʪʦʤ ʪʘʢʞʝ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʫʜʝʣʝʥʘ ʫʩʪʘʥʦʚʣʝʥʠʶ 

ʦʧʪʠʤʘʣʴʥʳʭ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ [1ï2]. 

 

ʇʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʨʝʛʠʦʥʘ 

ɻʷʥʜʞʘ-ʂʘʟʘʭʩʢʠʡ ʨʝʛʠʦʥ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɸʟʝʨʙʘʡʜʞʘʥʘ ʠ ʛʨʘʥʠʯʠʪ ʩ 

ʶʛʘ ʩ ɸʨʤʝʥʠʝʡ ʠ ʩ ʟʘʧʘʜʘ ð ʩ ɻʨʫʟʠʝʡ. ɺ ʩʦʩʪʘʚ ʨʝʛʠʦʥʘ ʚʭʦʜʷʪ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʨʘʡʦʥʳ: 

ʂʘʟʘʭʩʢʠʡ, ɸʢʩʪʘʬʠʥʩʢʠʡ, ʊʘʫʟʩʢʠʡ, ʐʝʤʢʠʨʩʢʠʡ,  

ʂʝʜʘʙʝʢʩʢʠʡ, ɼʘʰʢʝʩʘʥʩʢʠʡ, ɻʝʦʢʛʝʣʴʩʢʠʡ, ʉʘʤʫʭʩʢʠʡ, ɻʝʨʘʥʙʦʡʩʢʠʡ ʠ ʛʦʨʦʜʘ 

ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ɻʷʥʜʞʘ ʠ ʅʘʬʪʘʣʘʥ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʨʝʛʠʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 

1228,731 ʢʤ2  (122873 ʛa) 12,9% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʨʝʩʧʫʙʣʠʢʠ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʨʘʟʚʠʪʳʭ 

ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ. ɻʷʥʜʞʘ-ʂʘʟʘʭʩʢʘʷ ʥʘʢʣʦʥʥʘʷ ʨʘʚʥʠʥʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʨ. 

ʂʫʨʳ, ʧʨʦʩʣʝʞʠʚʘʷʩʴ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ, ʛʜʝ ʥʘʨʷʜʫ ʩ ʦʨʦʰʘʝʤʳʤʠ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʤʠ 

ʧʦʯʚʘʤʠ, ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʨʘʩʧʦʣʦʞʝʥ ɼʞʝʡʨʘʥʯʝʣʴʩʢʠʝ ʟʠʤʥʠʝ ʧʘʩʪʙʠʱʘ. ɺ 

ʧʨʝʜʛʦʨʥʳʭ ʥʘʢʣʦʥʥʳʭ ʨʘʚʥʠʥʘʭ ʟʝʤʝʣʴʥʳʡ ʬʦʥʜ ʠʥʪʝʥʩʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʟʝʤʣʝʜʝʣʠʠ. 

ʈʘʩʯʣʝʥʝʥʥʳʡ ʩʨʝʜʥʝʛʦʨʥʳʡ ʧʦʷʩ ʨʝʣʴʝʬʘ ʯʘʩʪʠʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʟʝʤʣʝʜʝʣʠʠ, ʠ ʚ 

ʦʩʥʦʚʥʦʤ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʣʝʩʥʦʡ ʬʦʥʜ. ɺ ʚʳʩʦʢʦʛʦʨʴʷʭ 

ʩʫʙʘʣʴʧʠʡʩʢʠʝ ʠ ʘʣʴʧʠʡʩʢʠʝ ʣʫʛʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʝʪʥʠʤʠ ʧʘʩʪʙʠʱʘʤʠ [1].  

ʅʘʨʷʜʫ ʩ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʤʠ (ʢʘʰʪʘʥʦʚʳʝ) ʧʦʯʚʘʤʠ, ʚ ʚʠʜʝ ʧʷʪʝʥ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠʭ ʨʘʟʥʦʚʠʜʥʦʩʪʠ (ʜʘʚʥʦ ʦʨʦʰʘʝʤʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ, ʦʨʦʰʘʝʤʳʝ ʩʝʨʦ-

ʢʦʨʠʯʥʝʚʳʝ-ʣʫʛʦʚʳʝ, ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ-ʢʦʨʠʯʥʝʚʳʝ)  

ɺ ʥʠʟʢʦʛʦʨʥʦʡ ʠ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʩʨʝʜʥʝʛʦʨʥʦʡ ʯʘʩʪʠ ɻʷʥʜʞʘ-ʂʘʟʘʭʩʢʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʛʦʩʧʦʜʩʪʚʫʝʪ ʭʦʣʦʜʥʳʡ ʢʣʠʤʘʪ ʩ ʩʫʭʦʡ ʟʠʤʦʡ. ʅʘ ʚʳʩʦʪʝ 3000ï3700 

ʤ ʚʳʩʦʢʦʛʦʨʴʷ ʛʦʩʧʦʜʩʪʚʫʝʪ ʭʦʣʦʜʥʳʡ (ʪʫʥʜʨʦʚʳʡ) ʪʠʧ ʢʣʠʤʘʪʘ. ʅʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʢʦʣʠʯʝʩʪʚʦ ʛʦʜʦʚʳʭ ʩʦʣʥʝʯʥʳʭ ʯʘʩʦʚ ʩʦʩʪʘʚʣʷʝʪ 1900ï2200, ʘ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʙʘʣʘʥʩʘ 

120 ʢʢʘʣ/ʩʤ2. ɼʝʬʠʮʠʪ ʛʦʜʦʚʦʛʦ ʠʩʧʘʨʝʥʠʷ ʚʘʨʴʠʨʫʝʪ ʦʪ 100 ʤʤ (ʚʳʩʦʢʦʛʦʨʴʝ) ʜʦ 500 ʤʤ 

(ʥʠʟʢʦʛʦʨʴʝ). ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ  ʥʘ ʚʳʩʦʢʦʛʦʨʴʝ (ʄʫʨʦʚʜʘʛïʂʘʤʳʰ) 0 Áʉ ʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 12 Áʉ ʚ ʥʠʟʢʦʛʦʨʴʝ. ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʷʥʚʘʨʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʨʝʛʠʦʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0 Áʉ ʜʦ 14 Áʉ. ɺ 

ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠʶʣʷ ʚ ʧʨʝʜʝʣʘʭ 5ï25 Áʉ. ɺʳʩʦʢʦʛʦʨʴʷʭ ʘʙʩʦʣʶʪʥʳʡ ʤʠʥʠʤʫʤ 

ʪʝʤʧʝʨʘʪʫʨʘ ī300ʉ, ʘ ʥʠʟʢʦʛʦʨʥʦʡ ʯʘʩʪʠ 18 Áʉ. ɸʙʩʦʣʶʪʥʳʡ ʤʘʢʩʠʤʫʤ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʣʷʝʪ 10 Áʉ ʠ 37 Áʉ. 

ʉʫʤʤʘ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʚʳʰʝ 10 Áʉ ʦʪ ʚʳʩʦʢʦʛʦʨʴʷ ʜʦ ʨʘʚʥʠʥʳ 

ʠʟʤʝʥʷʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ, ʦʪ 0 ʜʦ 3000Á. ɻʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʥʘ 

ʩʨʝʜʥʝ ʠ ʚʳʩʦʢʦʛʦʨʴʷʭ ʩʦʩʪʘʚʣʷʝʪ 900 ʤʤ, ʘ ʚ ʥʠʟʢʦʛʦʨʥʦʡ ʯʘʩʪʠ 600 ʤʤ. ʍʦʣʦʜʥʳʝ ʧʝʨʠʦʜʳ 

ʛʦʜʘ ʧʨʦʭʦʜʷʪ ʟʘʩʫʰʣʠʚʦ, ʠ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʩʘʜʢʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʝʩʝʥʥʠʡ ʠ ʦʩʝʥʥʠʡ 

ʧʝʨʠʦʜʳ (ʘʧʨʝʣʴïʩʝʥʪʷʙʨʴ) [2]. 
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ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɻʷʥʜʞʘ-ʂʘʟʘʭʩʢʠʡ ʨʝʛʠʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʚʳʪʷʥʫʪʦʡ ʩ 

ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ 40Á89ᾳ ʠ 40Á38ᾳ ʩ.ʰ. ʠ  46Á13ᾳ ʠ 46Á87ᾳ ʚ. ʜ. 

ʉʘʤʫʭʩʢʠʡ ʨʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʨʘʚʥʠʥʥʦʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2017-2019 ʛʛ. ʥʘ ʜʘʚʥʦ ʦʨʦʰʘʝʤʳʭ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ 

ʧʦʯʚʘʭ ʚ 7 ʚʘʨʠʘʥʪʘʭ ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ ʩʦʨʪʘ çɸʨʘʥè: 1. ʂʦʥʪʨʦʣʴ ʙʝʟ ʫʜʦʙʨʝʥʠʡ; 

2. N60P60K30; 3. N90P90K60; 4. N120P120K90; 5. ʅʘʚʦʟ 20 ʪ/ʛa; 6. ʅʘʚʦʟ 30 ʪ/ʛa; 7. ʅʘʚʦʟ 40 ʪ/ʛa. 

ʇʣʦʱʘʜʴ ʢʘʞʜʦʛʦ ʠʟ ʚʘʨʠʘʥʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 56,0 ʤ2 (8,0Ĭ7,0), ʫʯʝʪʥʘʷ ʧʣʦʱʘʜʴ 50,4 ʤ2 

(7,2Ĭ7,0), ʟʘʱʠʪʥʘʷ ʧʦʣʦʩʘ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ 0,8 ʤ. ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 4-ʭ ʧʘʚʪʦʨʥʦʩʪʷʭ 

ʧʦʩʝʚʦʤ 220 ʢʛ ʟʝʨʥʘ, ʧʨʦʚʝʜʝʥʥʦʝ ʚ 3-ʡ ʜʝʢʘʜʝ ʦʢʪʷʙʨʷ [3]. 

ʇʨʠʤʝʥʷʣʠʩʴ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʘʟʦʪ ð 34%, ʘʤʦʬʦʩʢʘ P2O5 ð 52%, ʩʫʣʴʬʘʪ 

ʢʘʣʠʷ K2O ð 50%.  

 

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʇʦ ʜʘʥʥʳʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʂʦʤʠʪʝʪʘ ʉʪʘʪʠʩʪʠʢʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʚ 2018 ʛ. ʦʟʠʤʳʝ 

ʟʝʨʥʦʚʳʝ ʙʳʣʠ ʧʦʩʘʞʝʥʳ ʥʘ ʧʣʦʱʘʜʠ 679103 ʛa, ʧʦʣʫʯʝʥʦ 2042863 ʪ ʟʝʨʥʘ, ʩʨʝʜʥʷʷ 

ʫʨʦʞʘʡʥʦʩʪʴ 30,1 ʮ/ʛa. ʇʦ ʚʩʝʤʫ ɻʷʥʜʞʘ-ʂʘʟʘʭʩʢʦʤʫ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʘʡʦʥʫ ʠʟ 72080 ʛa 

ʧʦʩʘʞʝʥʥʦʡ ʧʣʦʱʘʜʠ ʧʦʣʫʯʝʥʦ 229908 ʪ ʟʝʨʥʘ, ʩʦ ʩʨʝʜʥʝʡ ʫʨʦʞʘʡʥʦʩʪʴʶ 31,9 ʮ/ʛa, ʘ ʥʘ 

ʦʙʲʝʢʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʉʘʤʫʭʩʢʦʤ ʨʘʡʦʥʝ, ʠʟ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʚ 6570 ʛa, ʦʙʱʝʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʟʝʨʥʘ ʩʦʩʪʘʚʠʣʘ 23210 ʪ, ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ð 35,3 ʮ/ʛa. 

ʇʰʝʥʠʮʘ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʠ ʮʝʥʥʦʡ ʟʝʨʥʦʚʦʡ ʢʫʣʴʪʫʨʦʡ ʚ ʤʠʨʝ. 

ʋʯʠʪʳʚʘʷ ʚʦʟʨʘʩʪʘʶʱʫʶ ʜʠʥʘʤʠʢʫ ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ ð ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦʚʳʭ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ ʟʘʜʘʯ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʉʨʝʜʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ, ʷʚʣʷʷʩʴ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ. ɺ ʩʦʩʪʘʚʝ ʟʝʨʥʦ ʠʤʝʝʪʩʷ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʙʝʣʢʠ, ʤʘʩʣʘ, 

ʚʠʪʘʤʠʥʳ, ʫʛʣʝʚʦʜʦʨʦʜʳ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʬʦʩʬʦʨ, ʢʘʣʠʡʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, 

ʞʝʣʝʟʦ ʠ ʜʨ. [4]. ɺ 1 ʢʛ ʭʣʝʙʘ ʠʟ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʩʦʜʝʨʞʠʪʩʷ ʧʦʨʷʜʢʘ 2000ï2500 ʢʘʣʦʨʠʡ, ʚ 

ʨʞʘʥʦʤ ʭʣʝʙʝ 1800 ʢʘʣ. ɺ ʩʫʭʦʡ ʤʘʩʩʝ ʧʰʝʥʠʯʥʦʛʦ ʭʣʝʙʘ ʩʦʜʝʨʞʠʪʩʷ 16ï17% ʙʝʣʢʘ, ʘ ʠʭ 

ʧʦʛʣʦʱʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 95% (ʚ ʨʞʘʥʦʤ ʭʣʝʙʝ ʩʦʜʝʨʞʠʪʩʷ 14ï15% ʙʝʣʢʘ), ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

77-78% (ʢʨʘʭʤʘʣ), ʤʘʩʣʘ ʜʦ 1,2-15. ɺ ʧʰʝʥʠʯʥʦʤ ʭʣʝʙʦʧʨʦʜʫʢʪʝ ʠʤʝʶʪʩʷ ʪʘʢʞʝ ʢʦʤʧʣʝʢʩ 

ʚʠʪʘʤʠʥʘ ɺ (B1, B2 ʠ ʜʨ.) ʘ ʪʘʢʞʝ ʚʠʪʘʤʠʥ PP. ʀʟ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʷʪ ʩʧʠʨʪ, 

ʢʨʘʭʤʘʣ, ʢʣʝʡʢʦʚʠʥʫ. ʆʪʭʦʜʳ ʧʰʝʥʠʮʳ, ʰʝʣʫʭʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʚ 

ʚʠʜʝ ʢʦʨʤʘ [5]. 

ʇʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʦʟʠʤʳʝ ʟʝʨʥʦʚʳʝ, ʢʘʢ 

ʥʝʦʙʭʦʜʠʤʦʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʝ ʤʝʨʦʧʨʠʷʪʠʝ, ʠʛʨʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʢʘʢ ʚ ʧʦʚʳʰʝʥʠʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʘʤʦʛʦ ʨʘʩʪʝʥʠʷ, ʪʘʢ ʠ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ 

ʮʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʦʟʠʤʳʝ ʟʝʨʥʦʚʳʝ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ.  

ɺ ʊʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʣʦʤʳ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ 

ʥʘʨʷʜʫ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ, ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʣʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʩʦʣʦʤʳ. ʊʘʢ, ʚ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ ʥʘ ʢʦʥʪʨʦʣʝ ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʣʦʤʳ 

ʩʦʩʪʘʚʠʣʘ 49,8, ʮ/ʛa, ʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ 

ʜʦʟʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ.  
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ʊʘʢ ʚ ʚʘʨʠʘʥʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʜʦʟʝ N60P60K30 ʫʨʦʞʘʡʥʦʩʪʴ 

ʩʦʣʦʤʳ ʩʦʩʪʘʚʠʣʘ 64,1 ʮ/ʛa, ʧʨʠʨʦʩʪ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ 14,3 ʮ/ʛa ʠʣʠ 28,7%.  

ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʢ ʟʝʨʥʘ, ʪʘʢ ʠ ʩʦʣʦʤʳ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʘʨʠʘʥʪ ʩ ʜʦʟʦʡ 

ʫʜʦʙʨʝʥʠʡ N90P90K60 ð 86,7; 36,9 ʮ/ʛa ʠʣʠ 74,1%.  

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ 

ʧʰʝʥʠʮʳ, ʩʦʩʪʘʚʣʷʷ (N120P120K90) ð 82,0; 32,2 ʮ/ʛa ʠʣʠ 64,7%.  

ɺ ʚʘʨʠʘʥʪʝ ʩ ʚʥʝʩʝʥʠʝʤ ʥʘʚʦʟʘ 20 ʪ/ʛa ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 62,4 ʮ/ʛa, ʧʨʠʨʦʩʪ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ 12,6 ʮ/ʛa ʠʣʠ 25,3%, ʘ ʥʘʠʙʦʣʴʰʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʚʘʨʠʘʥʪ ʥʘʚʦʟ 30 ʪ/ʛa, ʩʦʩʪʘʚʣʷʷ 81,8 ʮ/ʛa, ʧʨʠʨʦʩʪ 33,0 ʮ/ʛa ʠʣʠ  66,3%; ʚ ʚʘʨʠʘʥʪʝ ʥʘʚʦʟ 40 

ʪ/ʛa ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ð 78,7 ʮ/ʛa; 29,9 ʮ/ʛʘ ʠʣʠ 60,0%.  

ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʥʘ ʢʘʞʜʳʡ ʢʠʣʦʛʨʘʤʤ NPK ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʣʦʤʳ 

ʩʦʩʪʘʚʠʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 9,5; 15,4; 9,8 ʢʛ, ʘ ʜʦʣʷ ʧʨʦʜʫʢʮʠʠ ʥʘ 1 ʢʛ ʥʘʚʦʟʘ ð 63,0; 110,0 ʠʣʠ 

74,8 ʢʛ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʦ ʚʣʠʷʥʠʶ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʣʦʤʳ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʜʦʩʪʦʚʝʨʥʦʩʪʴ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʦʧʳʪʦʚ 

p=2,82-3,00%, ʧʨʠʨʦʩʪ ʧʦ ʚʘʨʠʘʥʪʘʤ ʚʳʰʝ ʧʦ ʧʦʢʘʟʘʪʝʣʶ E, ʮ/ʛa ʥʘ 3 ʠ ʙʦʣʝʝ ʨʘʟʘ: E=2,06-

2,12 ʮ/ʛa. 

ʊʘʙʣʠʮʘ. 

ɺʃʀʗʅʀɽ ʋɼʆɹʈɽʅʀʁ ʅɸ ʋʈʆɾɸʁʅʆʉʊʔ ʉʆʃʆʄʓ ʆɿʀʄʆʁ ʇʐɽʅʀʎʓ  
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ʇʨʠʨʦʩʪ 

ʮ/ʛʘ %  
 

ʮ/ʛʘ 
% ʮ/ʛʘ %  ʮ/ʛʘ  %  

1 ʂʦʥʪʨʦʣʴ ʙ/ʫ  51,5 ð ð 49,5 ð ð 48,3 ð ð 49,8 ð ð 

2 N60P60K30 64,3 12,8 24,8 63,0 13,5 27,3 65,0 16,7 34,6 64,1 14,3 28,7 

3 N90P90K60 89,3 37,8 73,4 86,3 36,8 74,3 84,5 36,2 75,0 86,7 36,9 74,1 

4 N120P120K90 83,5 32,0 62,1 82,3 32,8 66,3 79,8 31,5 65,0 82,0 32,2 64,7 

5 ʅʘʚʦʟ 20 ʪ/ʛʘ 62,3 10,8 21,0 61,5 12,0 24,2 63,5 15,2 31,5 62,4 12,6 25,3 

6 ʅʘʚʦʟ 30 ʪ/ʛʘ 84,0 32,5 63,1 83,5 34,0 68,7 81,0 32,7 67,7 82,8 33,0 66,3 

7 ʅʘʚʦʟ 40 ʪ/ʛʘ 78,3 26,8 52,0 80,3 30,8 62,2 77,5 29,2 60,5 78,7 29,9 60,0 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʝʞʜʫ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʟʝʨʥʘ ʠ ʩʦʣʦʤʦʡ ʩʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, 

ʢʦʪʦʨʘʷ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʠ ʧʦ ʛʦʜʘʤ ʠʟʤʝʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ɺ 2017 ʛ. ð 

r=+0,999Ñ0,001;  ʚ 2018 ʛ. ð r=+0,997Ñ0,002.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʜʦʟʝ  

N90P90K60, ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʣʦʤʳ ʩʦʩʪʘʚʠʣ ð 86,7 ʮ/ʛʘ.  

ʇʨʠʨʦʩʪ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢʦʥʪʨʦʣʶ ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʩʦʩʪʘʚʠʣ ð 36,9 ʮ/ʛʘ, ʠʣʠ 74,1%, ʘ ʚ 

ʚʘʨʠʘʥʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʘʚʦʟʘ 30 ʪ/ʛʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣ ð 82,8 ʮ/ʛʘ; 33,0 ʮ/ʛʘ ʠʣʠ 

66,3%.  

ʀʪʘʢ, ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʥʘʚʦʟʘ ʚ ʦʙʲʝʤʝ 

30 ʪ/ʛʘ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ ʢʘʢ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʪʘʢ ʠ ʩʦʣʦʤʳ, 
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ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ ʧʦʣʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ. 
 

ɺʳʚʦʜʳ 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ 

ʟʝʨʥʘ, ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʣʦʤʳ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ʅʘʠʙʦʣʴʰʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʣʦʤʳ 86,7 ʮ/ʛʘ  ʧʦʣʫʯʝʥʦ ʚ ʚʘʨʠʘʥʪʝ ʧʨʠ ʜʦʟʝ ʫʜʦʙʨʝʥʠʡ 

N90P90K60, ʧʨʠʨʦʩʪ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʩʦʩʪʘʚʠʣ 36,9 ʮ/ʛʘ ʠʣʠ 

74,1% ʠ ʚ ʚʘʨʠʘʥʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʘʚʦʟʘ  30 ʪ/ʛʘ ð 82,8 ʮ/ʛʘ; 33,0 ʮ/ʛʘ ʠʣʠ 66,3%.  
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EFFECT OF INORGANIC FERTILIZERS ON WINTER RYE CROP YIELD 

STRUCTURAL INDICAT ORS 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ 

ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʩʪʨʫʢʪʫʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ʦʟʠʤʦʡ ʨʞʠ ʚ ʫʩʣʦʚʠʷʭ 

ʟʘʧʘʜʥʦʡ ʟʦʥʳ, ʷʚʣʷʶʱʝʡʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʩʪʦʡʯʠʚʦ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ, 

ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ ɸʟʝʨʙʘʡʜʞʘʥʘ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʚʳʩʦʢʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʨʦʞʘʷ ʟʝʨʥʘ ʦʟʠʤʦʡ ʨʞʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʥʘ 

ʦʨʦʰʘʝʤʳʭ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ (ʢʘʰʪʘʥʦʚʳʭ) ʧʦʯʚʘʭ ɻʷʥʜʞʘ-ʂʘʟʘʭʩʢʦʡ ʟʦʥʳ, ʬʝʨʤʝʨʩʢʠʤ 

ʭʦʟʷʡʩʪʚʘʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʝʞʝʛʦʜʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʥʦʨʤʝ 

N90P60K60. 

 

Abstract. The article presents the results of research on the effect of inorganic fertilizers on 

the structural indicators of winter rye crop yield in the western zone of Azerbaijan. The western 

region is one of the most important economic regions of Azerbaijan in terms of the sustainable 

development of the agricultural sector. To obtain a high and high-quality winter rye grain yield and 

restore of soil fertility on irrigated chestnut soils of the Ganja-Gazakh zone, it is recommended that 

farms use inorganic fertilizers annually at the N90P60K60. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʟʠʤʘ ̫ʨʦʞɹ, ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ, ʧʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ, ʜʣʠʥʘ 

ʢʦʣʦʩʘ, ʯʠʩʣʦ ʟʝʨʝʥ, ʤʘʩʩʘ ʟʝʨʥʘ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ. 

 

Keywords: winter rye, plant height, productive bushiness, ear length, number of grains, mass 

of grain, mass of 1000 grains. 

 

ɺʚʝʜʝʥʠʝ 

ʇʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʪʝʭʥʦʣʦʛʠʠ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʦʟʠʤʦʡ ʨʞʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ. 

ʇʨʘʚʠʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʜʦʟ ʚʥʝʩʝʥʠʷ ð ʛʣʘʚʥʦʝ ʫʩʣʦʚʠʝ ʠʭ ʫʩʧʝʰʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ [1-5]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʳ ʧʦʧʳʪʘʣʠʩʴ ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʚʦʟʨʘʩʪʘʶʱʠʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʨʞʠ ʧʝʨʚʳʡ ʨʘʟ ʚ ɻʷʥʜʞʘ-ʂʘʟʘʭʩʢʦʡ ʟʦʥʝ ɸʟʝʨʙʘʡʜʞʘʥʘ. 

ʈʘʚʥʦʚʝʩʠʝʤ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʦʨʛʘʥʘʤʠ ʨʘʩʪʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʧʦʩʝʚʦʚ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʜʦʣʝʡ ʫʯʘʩʪʠʷ ʪʦʚʘʨʥʦʡ ʯʘʩʪʠ ʚ ʦʙʱʝʡ ʚʝʣʠʯʠʥʝ ʫʨʦʞʘʷ 
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ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʫʨʦʞʘʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʦʚ ʦʨʦʰʝʥʠʷ ʩʪʨʫʢʪʫʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʫʨʦʞʘʷ ʟʝʨʥʘ ʦʟʠʤʦʡ ʨʞʠ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʣʠʯʘʣʠʩʴ. 

 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ 2018-2020 ʛʛ. ʥʘ ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʘʟʝ ɻʷʥʜʞʠʥʩʢʦʛʦ 

ʈʝʛʠʦʥʘʣʴʥʦʦʛʦ ɸʛʨʘʨʥʦʛʦ ʅʘʫʯʥʦʛʦ ʎʝʥʪʨʘ ʀʥʬʦʨʤʘʮʠʷ ʧʨʠ ʄʠʥʠʩʪʝʨʩʪʚʝ ʉʝʣʴʩʢʦʛʦ 

ʍʦʟʷʡʩʪʚʘ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʇʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʦʨʦʰʘʝʤʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ 

(ʢʘʰʪʘʥʦʚʳʝ), ʢʘʨʙʦʥʘʪʥʳʝ, ʣʝʛʢʦ ʩʫʛʣʠʥʠʩʪʳʝ. ʉʦʜʝʨʞʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʫʤʝʥʴʰʘʶʪʩʷ ʩʚʝʨʭʫ ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ ʧʦʯʚʳ ʚ ʤʝʪʨʦʚʦʤ ʛʦʨʠʟʦʥʪʝ. ʉʦʛʣʘʩʥʦ ʧʨʠʥʷʪʦʡ 

ʛʨʘʜʘʮʠʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʘʛʨʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʘʥʥʳʝ ʧʦʯʚʳ ʤʘʣʦ 

ʦʙʝʩʧʝʯʝʥʳ ʧʠʪʘʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ ʥʫʞʜʘʶʪʩʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

ʉʦʜʝʨʞʘʥʠʝ ʚʘʣʦʚʦʛʦ ʛʫʤʫʩʘ ʦʧʨʝʜʝʣʷʣʦʩʴ (ʧʦ ʊʶʨʠʥʫ) ʚ ʩʣʦʝ 0-30 ʠ 60-100 ʩʤ 2,15-0,85%, 

ʚʘʣʦʚʦʛʦ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ (ʧʦ ʂ. ɽ. ɻʠʥʟʙʫʨʛʫ) ʠ ʢʘʣʠʷ (ʧʦ ʉʤʠʪʫ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʣʷʝʪ 

0,15-0,06%; 0,13-0,07% ʠ 2,39-1,51%, ʧʦʛʣʦʱʝʥʥʦʛʦ ʘʤʤʠʘʢʘ (ʧʦ ʂʦʥʝʚʫ) 18,0-6,5 ʤʛ/ʢʛ, 

ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ (ʧʦ ɻʨʘʥʜʚʘʣʴ-ʃʷʞʫ) 9,7-2,6 ʤʛ/ʢʛ, ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ (ʧʦ ʄʘʯʠʛʠʥʫ) 

15,8-4,5 ʤʛ/ʢʛ, ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ (ʧʦ ʇʨʦʪʘʩʦʚʫ) 263,5-105,3 ʤʛ/ʢʛ, ʨʅ ʚʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ 7,8-

8,4 (ʧʦʪʝʥʩʠʦʤʝʪʨ). ɸʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʚ ʛʦʜʳ ʧʨʦʚʦʜʠʤʳʭ ʦʧʳʪʦʚ ʩʦʩʪʘʚʣʷʣʠ ʜʦ 156,3-

217,2 ʤʤ, ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 15,2-15,70ʉ. 

ɸʛʨʦʪʝʭʥʠʢʘ ʚʳʨʘʱʠʚʘʥʠʷ ʦʟʠʤʦʡ ʨʞʠ ʩʦʨʪʘ çʄʠʨʙʘʰʠʨ-46è ʷʚʣʷʝʪʩʷ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʜʣʷ ʟʦʥʳ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 56,0 ʤ2, ʫʯʝʪʥʘʷ 50,4 ʤ2, ʧʦʚʪʦʨʥʦʩʪʴ 4-ʭ-ʢʨʘʪʥʘʷ, 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʝʣʷʥʦʢ ð ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ. ɽʞʝʛʦʜʥʦ ʬʦʩʬʦʨ ʠ ʢʘʣʠʡ ʚʥʦʩʠʣʠ ʦʩʝʥʴʶ 

ʧʦʜ ʚʩʧʘʰʢʫ, ʘʟʦʪʥʳʝ ʫʜʦʙʨʝʥʠʷ ʧʨʠʤʝʥʷʣʠ ʚʝʩʥʦʡ 2 ʨʘʟʘ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʢʦʨʤʢʠ.  

ʆʧʳʪ ʟʘʢʣʘʜʳʚʘʣʩʷ ʧʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ ʦʙʳʯʥʳʤ ʨʷʜʦʚʳʤ ʩʧʦʩʦʙʦʤ ʧʦʩʝʚʘ 

ʧʨʠ ʥʦʨʤʝ 220 ʢʛ/ʛʘ (4,5 ʤʣʥ ʰʪ ʚʩʭʦʞʠʭ ʩʝʤʷʥ). ɺ ʢʘʯʝʩʪʚʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʠʩʧʦʣʴʟʦʚʘʥʳ: ʘʟʦʪʥʦ-ʘʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ, ʬʦʩʬʦʨʥʦ-ʧʨʦʩʪʦʡ ʩʫʧʝʨʬʦʩʬʘʪ, ʢʘʣʠʡʥʦ-

ʭʣʦʨʠʩʪʳʡ ʢʘʣʠʡ. 

 

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʇʦʣʥʦʝ ʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ ʧʦʜ ʫʨʦʞʘʡʥʦʩʪʴ 4 ʪ/ʛʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʦʪʨʘʚʠʪʝʣʝʤ 

ʈʘʢʩʠʣ ʦʢʘʟʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ 

(ʊʘʙʣʠʮʘ). ʇʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ ʚʦʟʨʘʩʪʘʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʥʘ 

0,7, ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʩʢʦʚ ʧʨʝʚʳʰʘʣʦ ʚʘʨʠʘʥʪ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʥʘ 0,9, ʢʦʣʠʯʝʩʪʚʦ 

ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ʥʘ 4 ʰʪ. ʠ ʪ. ʜ. [1]. 

ʇʨʠʤʝʥʝʥʠʝ ʚʝʩʝʥʥʝʡ ʧʨʠʢʦʨʥʝʚʦʡ ʧʦʜʢʦʨʤʢʠ ʘʟʦʪʥʳʤ ʫʜʦʙʨʝʥʠʝʤ ʧʦʚʳʰʘʝʪ 

ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʨʞʠ ʥʘ 0,52-1,04 ʪ/ʛʘ, ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘ 0,41-0,73 ʪ/ʛʘ, ʦʟʠʤʦʡ 

ʪʨʠʪʠʢʘʣʝ ʥʘ 0,4-0,78 ʪ/ʛʘ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʚʳʞʠʚʘʝʤʦʩʪʠ ʨʘʩʪʝʥʠʡ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 

ʚʝʛʝʪʘʮʠʠ ʥʘ 2-3%, ʛʫʩʪʦʪʳ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ ʢʫʣʴʪʫʨ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 42-44 , 26-

29 ʠ 38-40 ʰʪ/ʤ2, ʤʘʩʩʳ ʟʝʨʥʘ ʚ ʢʦʣʦʩʝ ʥʘ ð 0,1-0,15; 0,07 ʠ 0,25-0,27 ʛ, ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ ʥʘ 4,52-5,42; 1,25-2,19 ʠ 4,49-4,50 ʪʳʩ. ʤ2/ʛʘ, ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʥʘ 145-203; 73-146 ʠ 213-299 ʪʳʩ. ʤ2 ʚ ʩʫʪ/ʛʘ.  

ʆʧʪʠʤʘʣʴʥʘʷ ʜʦʟʘ ʘʟʦʪʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʚ ʧʨʠʢʦʨʥʝʚʫʶ ʧʦʜʢʦʨʤʢʫ ʧʦʜ ʚʩʝ ʚʠʜʳ ʦʟʠʤʳʭ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʥʘ ʬʦʥʝ ʦʩʥʦʚʥʦʛʦ ʫʜʦʙʨʝʥʠʷ (NPK) 45 ʩʦʩʪʘʚʣʷʝʪ 30 ʢʛ/ʛʘ ʜ. ʚ.  

ʋʚʝʣʠʯʝʥʠʝ ʜʦʟʳ ʜʦ 60 ʢʛ/ʛʘ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ 

ʟʝʨʥʘ, ʧʦʢʘʟʘʪʝʣʝʡ ʝʝ ʩʪʨʫʢʪʫʨʳ ʠ ʬʦʪʦʩʠʥʪʝʟʘ ʠ ʩʦʜʝʨʞʘʥʠʷ ʘʟʦʪʘ ʚ ʨʘʩʪʝʥʠʷʭ [2].  

ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ, ʤʘʩʩʳ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ ʠ ʤʘʩʩʳ 1000 ʟʝʨʝʥ 

ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʠʥʪʝʥʩʠʚʥʦʡ ʠ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʷʤʠ ʚʦʟʜʝʣʳʚʘʥʠʷ, 
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ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʦʨʪʘ, ʥʦʨʤʘʤʠ ʚʳʩʝʚʘ, ʩʦʩʪʦʷʥʠʝʤ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ. ɹʦʣʴʰʝʝ ʯʠʩʣʦ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ (827 ʰʪ.) ʦʧʨʝʜʝʣʝʥʦ ʫ ʩʦʨʪʘ çʊʘʪʴʷʥʘè ʧʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 5 ʤʣʥ. 

ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʥʘ ʛʝʢʪʘʨ ʧʦ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ.  

ʅʘʠʙʦʣʴʰʘʷ ʤʘʩʩʘ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ ʦʪʤʝʯʝʥʘ ʫ ʩʦʨʪʘ ɺʘʣʜʘʡ ʧʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 5 ʤʣʥ. 

ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʥʘ ʛʘ ʠ ʩʦʩʪʘʚʠʣʘ ð 1,18-1,92 ʛ.  

ɺʳʩʦʢʘʷ ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʧʦʣʫʯʝʥʘ ʫ ʩʦʨʪʘ çʊʘʪʴʷʥʘè. ʇʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 4 ʤʣʥ. 

ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʦʥʘ ʩʦʩʪʘʚʣʷʣʘ ð 27,3-45,6 ʛ, ʧʨʠ 5 ʤʣʥ ð 30,8-45,8 ʛ. ʠ ʧʨʠ 6 ʤʣʥ. ð 28,2-

43,4 ʛ.  

ʋʩʪʘʥʦʚʣʝʥʘ ʧʨʷʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ ʦʟʠʤʦʡ ʨʞʠ ʠ ʢʦʣʠʯʝʩʪʚʦʤ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ (ʛ= 0,67-0,82), ʤʘʩʩʦʡ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ (ʛ= 0,66-0,73) ʠ ʤʘʩʩʦʡ 1000 

ʟʝʨʝʥ (ʛ= 0,72-0,96) [3]. 

 

ʊʘʙʣʠʮʘ. 

ɺʃʀʗʅʀɽ ʄʀʅɽʈɸʃʔʅʓʍ ʋɼʆɹʈɽʅʀʁ  

ʅɸ ʉʊʈʋʂʊʋʈʅʓʁ ʇʆʂɸɿɸʊɽʃɽʁ ʆɿʀʄʆʁ ʈɾʀ  

 

 ̄ ɺʘʨʠʘʥʪʳ 

ʦʧʳʪʘ 

ʈʦʩʪ 

ʨʘʩʪʝʥʠʷ, 

ʩʤ 

ʇʨʦʜʫʢʪʠʚ-

ʥʘʷ 

ʢʫʩʪʠʩʪʦʩʪʴ, 

ʰʪ. 

ɼʣʠʥʘ 

ʢʦʣʦʩʘ, 

ʩʤ 

ʏʠʩʣʦ ʟʝʨʝʥ ʚ 

ʢʦʣʦʩʝ, ʰʪ. 

ʄʘʩʩʘ 

ʟʝʨʥʘ 

ʢʦʣʦʩʘ, 

ʛ 

ʄʘʩʩʘ 1000 

ʟʝʨʝʥ, ʛ 

2018 

1 ʂʦʥʪʨʦʣʴ (ʙ/ʫ) 140,2 1,3 10,8 41,2 1,81 26,4 

2 N30P30K0 148,1 1,5 11,2 48,5 1,92 27,6 

3 N60P60K30 159,4 1,7 12,3 60,6 2,09 30,5 

4 N90P90K60 180,3 2,2 13,5 71,2 2,35 35,4 

5 N120P120K90 175,5 2,0 13,3 65,6 2,23 33,8 

2019 

1 ʂʦʥʪʨʦʣʴ (ʙ/ʫ) 135,6 1,2 10,4 39,3 1,76 26,1 

2 N30P30K0 150,5 1,7 11,5 49,6 1,95 28,0 

3 N60P60K30 164,6 1,8 12,7 61,8 2,06 31,2 

4 N90P90K60 175,5 2,0 13,3 70,3 2,32 34,8 

5 N120P120K90 170,2 1,9 13,0 64,5 2,20 33,3 

 

ɻʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʧʨʠ ʦʧʪʠʤʠʟʘʮʠʠ ʬʦʥʘ ʧʠʪʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʨʝʰʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʠ ð 1,54, ʤʘʩʩʳ 1000 ʟʝʨʝʥ ð 37,5 ʛ, 

ʦʟʝʨʥʝʥʥʦʩʪʠ ʢʦʣʦʩʘ ð 41,3 ʰʪ., ʠ ʤʘʩʩʳ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ ð 1,59 ʛ ʧʦʣʫʯʝʥʳ ʧʦ ʫʤʝʨʝʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʩ ʥʦʨʤʦʡ ʚʳʩʝʚʘ ʩʝʤʷʥ 3,0 ʤʣʥ ʰʪ./ʛʘ [4]. 

ʅʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʦʟʠʤʦʡ ʨʞʠ ʚ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʧʨʠ ʧʦʜʜʝʨʞʘʥʠʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 80% ʅɺ ʧʨʠ ʚʥʝʩʝʥʠʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʜʦʟʦʡ N60P25K20 ʢʘʢ ʫ ʩʦʨʪʘ çʂʦʨʦʪʢʦʩʪʝʙʝʣʴʥʘʷ-69è, ʪʘʢ ʠ ʫ 

çʏʫʣʧʘʥ-7è.  

ʊʘʢ, ʛʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʦʟʠʤʦʡ ʨʞʠ ʚ ʧʝʨʠʦʜ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʧʦ ʩʦʨʪʘʤ 

ʠʟʤʝʥʷʣʘʩʴ ʦʪ 238 ʜʦ 386 ʰʪ. ʠ ʦʪ 239 ʜʦ 476 ʰʪ., ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʚ ʬʘʟʫ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ 

ʩʦʩʪʘʚʣʷʣʘ 1,17ï1,36 ʠ 1,26ï1,56 ʤ, ʜʣʠʥʘ ʢʦʣʦʩʘ 0,10ï0,13 ʠ 0,11ï0,13 ʤ, ʯʠʩʣʦ ʟʝʨʝʥ ʚ 

ʢʦʣʦʩʝ 30ï32 ʠ 33ï34 hʪ., ʤʘʩʩʘ ʟʝʨʥʘ ʢʦʣʦʩʘ ʩʦʩʪʘʚʣʷʝʪ 0,82ï0,87 ʛ ʠ 0,86ï0,92 ʛ, ʤʘʩʩʘ 1000 

ʟʝʨʝʥ ʩʦʩʪʘʚʣʷʝʪ 27,0ï27,4 ʛ ʠ 27,0ï28,8 ʛ. [5]. 
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ɺ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʢʦʥʪʨʦʣʝ (ʙ/ʫ) ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʣʷʣʘ 135,6-

140,2 ʩʤ, ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʠ 1,2-1,3 ʰʪ., ʜʣʠʥʘ ʢʦʣʦʩʘ 10,4-10,8 ʩʤ, ʯʠʩʣʦ ʟʝʨʝʥ ʚ 

ʢʦʣʦʩʝ 39,3-41,2 ʰʪ., ʤʘʩʩʘ ʟʝʨʥʘ ʢʦʣʦʩʘ ʩʦʩʪʘʚʣʷʝʪ 1,76ï1,81 ʛ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʩʦʩʪʘʚʣʷʝʪ 

26,1ï26,4 ʛ (ʊʘʙʣʠʮʘ).  

ʇʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʣʠ ʥʘ ʩʪʨʫʢʪʫʨʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ʦʟʠʤʦʡ ʨʞʠ. ɺ ʚʘʨʠʘʥʪʝ N30P30K0  ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʣʷʣʘ 

148,1ï150,5 ʩʤ, ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʠ ð 1,5ï1,7 ʰʪ., ʜʣʠʥʘ ʢʦʣʦʩʘ 11,2ï11,5 ʩʤ, ʯʠʩʣʦ 

ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ð 48,5ï49,6 ʰʪ., ʤʘʩʩʘ ʟʝʨʥʘ ʢʦʣʦʩʘ ʩʦʩʪʘʚʣʷʝʪ 1,92ï1,95 ʛ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ 

ʩʦʩʪʘʚʣʷʝʪ 27,6ï28,0 ʛ.  

ɺ ʩʣʫʯʘʝ ʚʥʝʩʝʥʠʷ N60P60K30 ɻ ʪʠ ʧʦʢʘʟʘʪʝʣʠ ʜʦʩʪʠʛʘʣʠ: ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ð 159,4ï164,6 

ʩʤ, ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʠ ð 1,7ï1,8 ʰʪ, ʜʣʠʥʘ ʢʦʣʦʩʘ 12,3ï12,7 ʩʤ, ʯʠʩʣʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ 

60,6ï61,8 ʰʪ., ʤʘʩʩʘ ʟʝʨʥʘ ʢʦʣʦʩʘ ʩʦʩʪʘʚʣʷʝʪ 2,66ï2,09 ʛ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʩʦʩʪʘʚʣʷʝʪ 30,5ï

31,2 ʛ, ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʤʝʯʘʣʠʩʴ ʚ ʚʘʨʠʘʥʪʝ N90P90K60, ʛʜʝ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ 

ʩʦʩʪʘʚʣʷʣʘ 175,5ï180,3 ʩʤ, ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʠ ð 2,0ï2,2 ʰʪ., ʜʣʠʥʘ ʢʦʣʦʩʘ 13,3ï13,5 

ʩʤ, ʯʠʩʣʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ 70,3ï71,2 ʰʪ., ʤʘʩʩʘ ʟʝʨʥʘ ʢʦʣʦʩʘ ʩʦʩʪʘʚʠʣʘ 2,32ï2,35 ʛ, ʘ ʤʘʩʩʘ 1000 

ʟʝʨʝʥ ʩʦʩʪʘʚʣʷʝʪ 34,8ï35,4 ʛ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʧʦʚʳʰʝʥʠʠ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

(N120P120K90) ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʚʝʣʠʯʠʣʠʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ.  

 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʝʜʫʝʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ, ʫʩʪʦʡʯʠʚʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʨʦʞʘʷ ʟʝʨʥʘ ʦʟʠʤʦʡ ʨʞʠ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʥʘ ʦʨʦʰʘʝʤʳʭ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ (ʢʘʰʪʘʥʦʚʳʭ)  ʧʦʯʚʘʭ 

ɻʷʥʜʞʘ-ʂʘʟʘʭʩʢʦʡ ʟʦʥʳ, ʬʝʨʤʝʨʩʢʠʤ ʭʦʟʷʡʩʪʚʘʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʝʞʝʛʦʜʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʥʦʨʤʝ N90P60K60.  
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THE ROLE OF AGRICULTURE IN THE EXPORT POTENTIAL OF UZBEKISTAN 
 

ÉTukhtaev A., Termez State University, Termez, Uzbekistan, termizdu@umail.uz 

 

ɸʥʥʦʪʘʮʠʷ. ɹʣʘʛʦʜʘʨʷ ʨʝʬʦʨʤʘʤ, ʧʨʦʚʝʜʝʥʥʳʤ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʟʘ ʛʦʜʳ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, 

ʩʪʨʘʥʘ ʩʪʘʣʘ ʥʝ ʪʦʣʴʢʦ ʩʪʨʘʥʦʡ-ʠʤʧʦʨʪʝʨʦʤ, ʥʦ ʠ ʦʜʥʦʡ ʠʟ ʜʝʩʷʪʠ ʩʪʨʘʥ ʩ ʚʳʩʦʢʠʤ 

ʵʢʩʧʦʨʪʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʚʳʨʘʱʠʚʘʝʪʩʷ ʙʦʣʝʝ 20 ʤʠʣʣʠʦʥʦʚ 

ʪʦʥʥ ʦʚʦʱʝʡ ʠ ʬʨʫʢʪʦʚ. ɺ ʩʪʘʪʴʝ ʢʨʘʪʢʦ ʦʧʠʩʘʥ ʦʧʳʪ ʧʦ ʵʢʩʧʦʨʪʫ ʜʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ 

ʟʘʨʫʙʝʞʥʳʝ ʩʪʨʘʥʳ. 
 

Abstract. As a result of reforms that carried out in Uzbekistan during the years of 

independence, our country has become not only an importing country, but also one of the ten 

countries with high export potential. It is known that more than 20 million tons of vegetables and 

fruits are grown in Uzbekistan. It is illuminated the experience of Uzbekistan in the exporting of 

these products to foreign countries in this article. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʋʟʙʝʢʠʩʪʘʥ, ʨʝʬʦʨʤʳ, ʵʢʩʧʦʨʪʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʦʚʦʱʠ, ʬʨʫʢʪʳ, 

ʚʠʥʦʛʨʘʜ, ʜʳʥʠ, ʩʦʣʦʜʢʘ. 
 

Keywords: Uzbekistan, reforms, export potential, vegetables, fruits, grapes, melons, 

Glycyrrhiza. 

 

ʉʝʛʦʜʥʷ ʢʦʣʠʯʝʩʪʚʦ ʢʨʠʪʝʨʠʝʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʥʘʰʝʡ ʩʪʨʘʥʳ, 

ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʟʘʥʷʪʦʩʪʴ, ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ. ʅʦ ʩʘʤʳʡ ʚʘʞʥʳʡ ʠʟ ʥʠʭ ð ɻ ʪʦ ʠʥʜʝʢʩ ʵʢʩʧʦʨʪʘ. 

ʇʦʪʦʤʫ ʯʪʦ ʵʢʩʧʦʨʪ - ɻ ʪʦ ʥʝ ʪʦʣʴʢʦ ʩʨʝʜʩʪʚʦ ʩʪʘʙʠʣʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ, ʥʦ ʠ ʩʨʝʜʩʪʚʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʝʝ ʤʠʨʫ ʠ ʨʘʟʚʠʪʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ. 

ʆʛʣʷʜʳʚʘʷʩʴ ʥʘʟʘʜ, ʟʘ ʛʦʜʳ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʙʣʘʛʦʜʘʨʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʨʝʬʦʨʤʘʤ, 

ʧʨʦʚʦʜʠʤʳʤ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ ʧʨʝʚʨʘʪʠʣʘʩʴ ʥʝ ʪʦʣʴʢʦ ʚ ʩʠʣʴʥʫʶ 

ʩʪʨʘʥʫ-ʠʤʧʦʨʪʝʨʘ, ʥʦ ʠ ʚ ʜʝʩʷʪʢʫ ʩʪʨʘʥ ʩ ʚʳʩʦʢʠʤ ʵʢʩʧʦʨʪʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ [1]. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ ʚʳʨʘʱʠʚʘʝʪʩʷ ʙʦʣʝʝ 15 ʤʣʥ ʪ (ʜʦ 20 ʤʣʥ ʪ ʢ 

2020 ʛ) ʬʨʫʢʪʦʚ, ʦʚʦʱʝʡ, ʚʠʥʦʛʨʘʜʘ ʠ ʜʳʥʴ [2]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʨʦʩʣʘ 

ʨʝʘʣʠʟʘʮʠʷ ʧʝʨʝʨʘʙʦʪʘʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʬʝʨʤʝʨʘʤʠ ʨʝʩʧʫʙʣʠʢʠ ʥʘ 

ʚʥʝʰʥʠʝ ʨʳʥʢʠ. 

ʅʘʧʨʠʤʝʨ, ʚ 2010 ʛʦʜʫ ʵʢʩʧʦʨʪʠʨʦʚʘʥʦ 173 ʪʳʩ ʪ ʬʨʫʢʪʦʚ, 293 ʪʳʩʷʯʠ ʪʦʥʥ ʜʳʥʴ, 33 

ʪʳʩʷʯʠ ʪʦʥʥ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ [3]. ʉʝʛʦʜʥʷ ʤʥʦʛʠʝ ʥʘʰʠ ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʠ ʫʚʝʨʝʥʥʦ 

ʚʳʭʦʜʷʪ ʥʘ ʟʘʨʫʙʝʞʥʳʝ ʨʳʥʢʠ ʩ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʧʨʦʜʫʢʮʠʝʡ. ʕʣʴʙʨʫʩ ɸʚʝʟʦʚ ʂʝʛʝʡʣʠ 

ʠʟ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ ʦʩʥʦʚʘʣ ʆʙʱʝʩʪʚʦ ʩ ʆʛʨʘʥʠʯʝʥʥʦʡ ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ (ʆʆʆ) çɹʦʷʥè ʠ ʚ 

2007 ʛ ʥʘʯʘʣ ʚʳʨʘʱʠʚʘʪʴ ʩʦʣʦʜʢʫ. ʉʦʣʦʜʢʘ ð ʩʘʤʦʝ ʮʝʥʥʦʝ ʩʳʨʴʝ ʜʣʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʠ ʦʥʘ ʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ ʚ ʤʠʨʝ, ʦʩʦʙʝʥʥʦ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ. 
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ʂʦʛʜʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ ʥʘʯʘʣ ʚʳʨʘʱʠʚʘʪʴ ʵʪʫ ʣʝʢʘʨʩʪʚʝʥʥʫʶ ʢʫʣʴʪʫʨʫ ʚ ʨʘʡʦʥʝ 

ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ, ʝʛʦ ʩʣʘʚʘ ʙʳʩʪʨʦ ʨʘʩʧʨʦʩʪʨʘʥʠʣʘʩʴ ʟʘ ʛʨʘʥʠʮʫ, ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʘʣʠ 

ʧʨʠʙʳʚʘʪʴ ʢʣʠʝʥʪʳ ʠʟ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ, ʪʘʢʠʭ ʢʘʢ ʂʠʪʘʡ, ʖʞʥʘʷ ʂʦʨʝʷ, ɻʝʨʤʘʥʠʷ, ʈʦʩʩʠʷ 

ʠ ʋʢʨʘʠʥʘ. ɺ ʵʪʠ ʩʪʨʘʥʳ ʙʳʣʦ ʵʢʩʧʦʨʪʠʨʦʚʘʥʦ ʩʳʨʴʷ ʥʘ ʩʫʤʤʫ 142 000 ʜʦʣʣʘʨʦʚ ʚ 2009 ʛ ʠ 

305 000 ʜʦʣʣʘʨʦʚ ʚ 2010 ʛ. ʉʝʛʦʜʥʷ ʚʩʝ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʦʩʪʨʘʥʥʳʭ ʢʦʤʧʘʥʠʡ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʆʆʆ çɹʦʷʥè. 

ʉʨʝʜʠ ʥʠʭ ʙʳʣʦ ʦʜʦʙʨʝʥʦ ʧʨʝʜʣʦʞʝʥʠʝ ʥʝʤʝʮʢʠʭ ʠʥʚʝʩʪʦʨʦʚ ʦ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʟʘʚʦʜʘ ʧʦ 

ʧʝʨʝʨʘʙʦʪʢʝ ʢʦʨʥʷ ʩʦʣʦʜʢʠ ʠ ʥʘʯʘʪʘ ʘʢʮʠʷ. ɿʘʧʫʱʝʥʦ ʧʨʝʜʧʨʠʷʪʠʝ ʩʪʦʠʤʦʩʪʴʶ 5,9 ʤʠʣʣʠʦʥʘ 

ʝʚʨʦ, ʩʦʟʜʘʥʦ 45 ʨʘʙʦʯʠʭ ʤʝʩʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʧʘʥʠʷ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ 4 

000 ʪ ʩʳʨʴʷ ʚ ʛʦʜ [4]. 

ɼʝʣʦʚʘʷ ʩʨʝʜʘ ʚ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʪʘʢʞʝ ʫʣʫʯʰʘʝʪʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʘʯʝʩʪʚʘ. 

ʇʦ ʩʪʘʪʠʩʪʠʢʝ, ʩʧʨʦʩ ʥʘ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʘ ʚʥʝʰʥʠʭ ʨʳʥʢʘʭ ʚʳʩʦʢ. 

ʂ ʪʘʢʠʤ ʧʨʦʜʫʢʪʘʤ ʦʪʥʦʩʠʪʩʷ ʰʠʧʦʚʥʠʢ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʚʨʘʢ ʝʩʪʝʩʪʚʝʥʥʦ ʨʘʩʪʝʪ ʚ 

ʦʩʥʦʚʥʦʤ ʚ ɼʝʭʢʘʥʘʙʘʜʩʢʦʤ ʨʘʡʦʥʝ. ʇʦʩʢʦʣʴʢʫ ʵʪʦ ʵʢʩʧʦʨʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʨʦʜʫʢʪ, ʝʛʦ 

ʥʝʜʘʚʥʦ ʥʘʯʘʣʠ ʚʳʨʘʱʠʚʘʪʴ. ɺ 2016 ʛ. ʧʦʩʝʚʳ ʭʨʫʧʢʠʭ ʢʫʣʴʪʫʨ ʚ ɼʝʭʢʘʥʘʙʘʜʩʢʦʤ ʨʘʡʦʥʝ 

ʧʨʝʚʳʩʠʣʠ 1500 ʛʘ. ɺ 2016 ʛ. ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʵʢʩʧʦʨʪʠʨʦʚʘʣʠ ʞʘʨʝʥʳʡ ʩʦʢ ʥʘ ʩʫʤʤʫ ʦʢʦʣʦ 

200 ʪʳʩʷʯ ʜʦʣʣʘʨʦʚ ʚ ʀʥʜʠʶ, ɸʬʛʘʥʠʩʪʘʥ ʠ ʂʠʪʘʡ [5]. 

ɺʳʨʘʱʝʥʥʳʝ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʜʳʥʠ ʚʳʩʦʢʦ ʮʝʥʷʪʩʷ ʠ ʧʦʣʴʟʫʶʪʩʷ ʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ ʥʘ 

ʟʘʨʫʙʝʞʥʳʭ ʨʳʥʢʘʭ. ʂʩʪʘʪʠ, ʦʯʘʨʦʚʘʣ ʚʩʝʭ ʩʚʦʠʤ ʥʝʧʦʚʪʦʨʠʤʳʤ ʚʢʫʩʦʤ, ʘʨʦʤʘʪʥʳʤ 

ʘʨʦʤʘʪʦʤ, ʥʘʪʫʨʘʣʴʥʳʤ ʣʝʢʘʨʩʪʚʦʤ ð ʠʩʪʦʯʥʠʢʦʤ ʣʝʢʘʨʩʪʚ. ɺ 2011 ʛ. ʆʆʆ çʊɹʉ ɻʨʫʧʧè 

ʵʢʩʧʦʨʪʠʨʦʚʘʣʦ 100 ʪ ʜʳʥʴ [6]. 

ɺ 2014 ʛ ʆʙʱʝʩʪʚʦ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ (ʆʆʆ) çʆʣʪʠʥ ɺʦʭʘ ɸʛʨʦʠʥʚʝʩʪè 

ʚ ʂʘʛʘʥʩʢʦʤ ʨʘʡʦʥʝ ɹʫʭʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠʥʪʝʥʩʠʚʥʦ ʚʳʨʘʱʠʚʘʣʦ ʨʘʥʥʝʩʧʝʣʳʡ ʩʦʨʪ ɼʞʠʷʥ ʥʘ 

ʧʣʦʱʘʜʠ 100 ʛʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥ ʬʘʩʫʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʠ ʵʢʩʧʦʨʪʠʨʫʝʪʩʷ ʚ ʈʦʩʩʠʶ, ɻʝʨʤʘʥʠʶ ʠ ʜʨʫʛʠʝ ʩʪʨʘʥʳ ɽʚʨʦʧʳ ʧʦʜ ʪʦʨʛʦʚʦʡ ʤʘʨʢʦʡ 

NUSI [7]. 

ɺ 2014 ʛ. ʚ ʂʳʟʳʨʠʢʩʢʦʤ ʨʘʡʦʥʝ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʬʝʨʤʝʨʳ ʦʧʳʪʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ çɹʘʥʜʠʭʦʥè ʋʟʙʝʢʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʩʘʜʦʚʦʜʩʪʚʘ, 

ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʠ ʵʥʦʣʦʛʠʠ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ. ʄʠʨʟʘʝʚʘ ʚʳʨʘʱʠʚʘʣʠ ʬʨʫʢʪʳ ʠ ʚʠʥʦʛʨʘʜ ʚ 

ʩʘʜʫ ʧʣʦʱʘʜʴʶ 1000 ʛʘ. ʇʨʠ ʧʦʜʜʝʨʞʢʝ çʋʟʪʘʜʙʠʨʢʦʨ-ʕʢʩʧʦʨʪè ʙʳʣʦ ʵʢʩʧʦʨʪʠʨʦʚʘʥʦ 20 ʪ 

ʜʳʥ ɹ[8]. 

ɺ 2014 ʛ ʜʳʥʠ ʚ ʃʘʪʚʠʡʩʢʫʶ ʈʝʩʧʫʙʣʠʢʫ ʧʦʩʪʘʚʠʣʠ ʈɸ ʅʝʤʘʪ ɹʦʙʦ ʠ ʆʆʆ çʆʣʪʠʥ 

ɺʦʭʘ ɸʛʨʦʠʥʚʝʩʪè ʚ ʂʦʩʦʥʩʦʡʩʢʦʤ ʨʘʡʦʥʝ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ [9]. 

ɺ 2014 ʛ ʋʟʙʝʢʠʩʪʘʥ ʚʦʝhʣ ʚ ʧʝʨʚʫʶ ʜʝʩʷʪʢʫ ʩʪʨʘʥ ʧʦ ʦʙʲʝʤʫ ʵʢʩʧʦʨʪʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʆʥ ʧʦʩʪʘʚʠʣ ʙʦʣʝʝ 180 ʚʠʜʦʚ ʬʨʫʢʪʦʚ ʠ ʦʚʦʱʝʡ ʠ ʠʭ 

ʧʨʦʜʫʢʪʦʚ ʚ ʙʦʣʝʝ ʯʝʤ 80 ʩʪʨʘʥ ʤʠʨʘ [10]. ʂ ʢʦʥʮʫ 2014 ʛ ʜʳʥʠ ʥʘ ʩʫʤʤʫ 600 000 ʜʦʣʣʘʨʦʚ 

ʙʳʣʠ ʵʢʩʧʦʨʪʠʨʦʚʘʥʳ ʚ ʩʪʨʘʥʳ ʧʦ ʚʩʝʤʫ ʤʠʨʫ [11]. 

ɺ 2015 ʛ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ ʠʟ ʍʦʨʝʟʤʘ ʉʘʜʫʣʣʦ ʍʦʜʞʘʝʚ ʠʟʫʯʠʣ ʧʦʪʨʝʙʥʦʩʪʠ 

ʟʘʨʫʙʝʞʥʳʭ ʨʳʥʢʦʚ ʠ ʩʦʚʝʨʰʠʣ ʧʨʦʨʳʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʩʝʣʝ ɹʝʢʘʙʘʜ ʋʨʛʝʥʯʩʢʦʛʦ ʨʘʡʦʥʘ 

ʙʳʣʦ ʩʦʟʜʘʥʦ ʆʙʱʝʩʪʚʦ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ (ʆʆʆ) çʍʦʨʝʟʤʩʢʠʝ ʜʳʥʠè ʩ 

ʠʥʦʩʪʨʘʥʥʳʤʠ ʠʥʚʝʩʪʠʮʠʷʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʨʘʱʝʥʥʳʝ ʚ ʦʘʟʠʩʝ ʜʳʥʠ ʤʦʞʥʦ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʧʦ-ʩʦʚʨʝʤʝʥʥʦʤʫ ʠ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ ʩʪʦʠʤʦʩʪʴʶ  500 000$ ʩʦʩʪʘʚʣʷʝʪ 300 ʪ ʚ ʛʦʜ. 

ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʷʜʨʘ ʜʳʥʠ, ʦʪʜʝʣʝʥʥʳʝ ʦʪ ʢʦʞʠʮʳ, 

ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ, ʫʧʘʢʦʚʳʚʘʶʪʩʷ ʠ ʟʘʤʦʨʘʞʠʚʘʶʪʩʷ. ɽʛʦ ʩʝʤʝʥʘ ʩʦʨʪʠʨʫʶʪʩʷ, ʩʫʰʘʪʩʷ ʠ 

ʨʘʟʜʘʶʪʩʷ ʭʦʟʷʡʩʪʚʘʤ ʜʣʷ ʩʙʦʨʘ ʫʨʦʞʘʷ ʩʣʝʜʫʶʱʝʛʦ ʛʦʜʘ [12]. 
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ɺ 2017 ʛ. ʉʦʙʨʘʥʠʝ ʛʨʘʞʜʘʥ ʋʯʢʠʟʳʣ ʢʠʰʣʦʢ ʊʝʨʤʝʟʩʢʦʛʦ ʨʘʡʦʥʘ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʙʳʣʦ ʨʝʦʨʛʘʥʠʟʦʚʘʥʦ ʆʆʆ Gold Fruits Export ʚ ʤʘʭʘʣʣʝ ʗʥʛʠ ʍʘʷʪ ʚ ʆʆʆ çʋʟ 

ɻʘʨʜʝʥʩè ʚ ʄʦʩʢʚʝ, ʈʦʩʩʠʷ, ʚʝʩʦʤ 17 913 ʢʛ ʠ ʩʪʦʠʤʦʩʪʴʶ 7 792,16 [13]. ʕʢʩʧʦʨʪʠʨʦʚʘʥʦ 

ʙʘʭʯʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʩʫʤʤʫ 1 ʤʣʥ ʜʦʣʣ ʉʐɸ. ɺ ʵʪʦʤ ʛʦʜʫ ʘʛʨʘʨʠʠ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʵʢʩʧʦʨʪʠʨʦʚʘʣʠ ʙʦʣʝʝ 240 ʪ ʜʳʥʴ ʚ ʩʪʨʘʥʳ ʉʅɻ ʠ ɽʚʨʦʧʳ [14]. ɺ 2017 ʛ. ʋʟʙʝʢʠʩʪʘʥ 

ʵʢʩʧʦʨʪʠʨʦʚʘʣ ʜʳʥʠ ʚ 16 ʩʪʨʘʥ ʤʠʨʘ, ʚ ʵʪʦʤ ʛʦʜʫ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʚʳʩʘʞʝʥʦ ʙʦʣʝʝ 160 ʩʦʨʪʦʚ 

ʜʳʥ ɹ[15]. 

ɺ 2020 ʛ ʆʆʆ çʐʝʨʘʙʘʜ ɸʛʨʦ ʀʤʧʝʢʩè ʚ ʐʝʨʘʙʘʜʩʢʦʤ ʨʘʡʦʥʝ ʧʦʩʘʜʠʣʦ ʠ ʚʳʨʘʱʠʚʘʣʦ 

ʩʦʨʪʘ ʜʳʥʴ ʄʘʟʘʠʥ ʠ ɼʘʢʩʘʨʘ, ʠʤʧʦʨʪʠʨʦʚʘʥʥʳʝ ʠʟ ʅʠʜʝʨʣʘʥʜʦʚ, ʥʘ 25 ʛʘ ʟʝʤʣʠ. ʊʘʢʠʝ 

ʩʧʝʣʳʝ ʜʳʥʠ ʥʘʰʠʤ ʣʶʜʷʤ ʧʦʜʘʨʠʣʠ ʝʱʝ ʚ ʤʘʝ. ʏʘʩʪʴ ʧʨʦʜʫʢʮʠʠ ʪʘʢʞʝ ʰʣʘ ʥʘ ʵʢʩʧʦʨʪ [16]. 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 25 ʠʶʥʷ 2020 ʛ ʥʘ ʣʘʪʚʠʡʩʢʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʦʪʧʨʘʚʣʝʥʦ 175 ʪ ʘʨʙʫʟʦʚ ʠʟ 

ʉʳʨʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ [17].  

ɺ 2020 ʛ ʬʝʨʤʝʨ ʠʟ ʂʘʤʘʰʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʵʢʩʧʦʨʪʠʨʦʚʘʣ 

ʜʳʥʶ çɸʵʨʦʧʦʨʪè ʥʘ ʩʫʤʤʫ 600 ʪʳʩ ʜʦʣʣ (20 ʛʘ ʟʘʩʝʷʥʳ ʜʳʥʷʤʠ). ɼʳʥʷ ʘʵʨʦʧʦʨʪʦʚʦʛʦ ʪʠʧʘ 

ð ɻ ʪʦ ʵʢʩʧʦʨʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʜʳʥʷ, ʚ ʦʩʥʦʚʥʦʤ ʵʢʩʧʦʨʪʠʨʫʝʤʘʷ ʠʟ ʩʪʨʘʥ ʉʅɻ ʚ ʈʦʩʩʠʶ 

ʠ ʂʘʟʘʭʩʪʘʥ [18]. 

ɺ ʘʚʛʫʩʪʝ 2020 ʛ ʚ ɻʝʨʤʘʥʠʠ ʧʨʦʰʝʣ ʬʝʩʪʠʚʘʣʴ ʜʳʥʠ. ɻʝʨʤʘʥʠʷ ʚʭʦʜʠʪ ʚ ʧʷʪʝʨʢʫ 

ʢʨʫʧʥʝʡʰʠʭ ʠʤʧʦʨʪʝʨʦʚ ʜʳʥʴ. ɽʞʝʛʦʜʥʦ ʥʘ ʨʳʥʦʢ ʩʪʨʘʥʳ ʠʤʧʦʨʪʠʨʫʝʪʩʷ ʦʢʦʣʦ 130 ʪʳʩ ʪ 

ʜʳʥʴ. ʀʩʧʘʥʠʷ, ʀʪʘʣʠʷ, ʌʨʘʥʮʠʷ, ɹʨʘʟʠʣʠʷ, ʂʦʩʪʘ-ʈʠʢʘ ʠ ʊʫʨʮʠʷ ʷʚʣʷʶʪʩʷ ʚʝʜʫʱʠʤʠ 

ʧʦʩʪʘʚʱʠʢʘʤʠ ʪʘʢʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɼʦʩʪʘʚʢʘ ʩʚʝʞʠʭ ʜʳʥʴ ʠʟ ʋʟʙʝʢʠʩʪʘʥʘ ʥʘ ʨʳʥʢʠ ɻʝʨʤʘʥʠʠ ʥʝ ʫʩʢʦʣʴʟʥʫʣʘ ʦʪ ʚʥʠʤʘʥʠʷ 

ʣʶʙʠʪʝʣʝʡ ʵʪʦʛʦ ʣʘʢʦʤʩʪʚʘ. ʋʟʙʝʢʩʢʠʝ ʜʳʥʠ ʚʩʢʦʨʝ ʩʪʘʣʠ ʧʦʧʫʣʷʨʥʳʤʠ. ʅʝʤʝʮʢʠʝ 

ʧʦʢʫʧʘʪʝʣʠ çʋʟʙʝʢʠʰʝ ʍʦʛʠʛʤʙʣʦʥè ʧʨʦʜʘʚʘʣʠ ʚ ʩʪʦʣʠʮʝ ʠ ʚ ɹʘʚʘʨʠʠ, ʅʠʞʥʝʡ ʉʘʢʩʦʥʠʠ, 

ɹʘʜʝʥ-ɺʶʨʪʝʤʙʝʨʛʝ, ɻʘʤʙʫʨʛʝ ʠ ʜʨʫʛʠʭ ʬʝʜʝʨʘʣʴʥʳʭ ʟʝʤʣʷʭ. ɽʩʣʠ ʚ 2018 ʛ ʚ ɻʝʨʤʘʥʠʶ ʙʳʣʦ 

ʵʢʩʧʦʨʪʠʨʦʚʘʥʦ 353 ʪ ʜʳʥʴ, ʪʦ ʚ 2020 ʛ ʧʣʘʥʠʨʫʝʪʩʷ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ 1000 ʪ ʜʳʥʴ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʫʟʙʝʢʩʢʘʷ ʢʦʤʧʘʥʠʷ Real Park ʧʨʠʩʪʫʧʠʣʘ ʢ ʧʦʩʪʘʚʢʘʤ ʧʨʦʜʫʢʮʠʠ ʧʦʜ ʙʨʝʥʜʦʤ 

Mirzachul ʥʘ ʦʩʥʦʚʝ ʜʦʛʦʚʦʨʝʥʥʦʩʪʝʡ ʩ ʥʝʤʝʮʢʠʤʠ ʧʘʨʪʥʝʨʘʤʠ. ʏʪʦʙʳ ʧʨʦʜʣʠʪʴ ʩʨʦʢ 

ʭʨʘʥʝʥʠʷ ʜʳʥʴ, ʢʦʤʧʘʥʠʷ ʦʩʚʦʠʣʘ ʠʭ ʟʘʤʦʨʦʟʢʫ ʠ ʨʘʟʨʘʙʦʪʘʣʘ ʦʩʦʙʳʡ ʩʧʦʩʦʙ ʫʧʘʢʦʚʢʠ 

(ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʦʤʧʘʥʠʠ ʈʦʤʘʥ ʉʘʣʘʤʘʪʦʚ). 

ʇʦʩʦʣʴʩʪʚʦ ʋʟʙʝʢʠʩʪʘʥʘ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʪʦʨʛʦʚʦʡ ʩʝʪʴʶ Ledo ʧʨʦʚʝʣʦ ʚ ɹʝʨʣʠʥʝ 

ʤʝʨʦʧʨʠʷʪʠʝ çɼʝʥʴ ʫʟʙʝʢʩʢʠʭ ʜʳʥʴè, ʯʪʦʙʳ ʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʝʣʝʥʠʶ ɻʝʨʤʘʥʠʠ 

ʧʦʧʨʦʙʦʚʘʪʴ ʫʟʙʝʢʩʢʠʝ ʜʳʥʠ. ʋʟʙʝʢʩʢʠʝ ʩʪʫʜʝʥʪʳ, ʦʙʫʯʘʶʱʠʝʩʷ ʚ ɻʝʨʤʘʥʠʠ, 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʠʤ ʫʟʙʝʢʩʢʫʶ ʢʫʣʴʪʫʨʫ [19].  

ɺ ʮʝʣʦʤ ʠʟ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʜʦ ʠʶʥʷ 2020 ʛ ʙʳʣʦ ʵʢʩʧʦʨʪʠʨʦʚʘʥʦ 342,5 ʪ ʜʳʥʴ 

ʥʘ ʩʫʤʤʫ 264,1 ʪʳʩ ʜʦʣʣ ʉʐɸ [20]. 

ɺ ʩʝʥʪʷʙʨʝ 2020 ʛ ʜʳʥʠ, ʵʢʩʧʦʨʪʠʨʦʚʘʥʥʳʝ ʠʟ ʋʟʙʝʢʠʩʪʘʥʘ, ʧʨʦʜʘʚʘʣʠʩʴ ʟʘ 15 ʜʘʪʩʢʠʭ 

ʢʨʦʥ ʠʣʠ 2 ʝʚʨʦ ʥʘ ʙʦʣʴʰʦʤ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʤ ʠ ʬʨʫʢʪʦʚʦʤ ʠ ʦʚʦʱʥʦʤ ʨʳʥʢʝ VEST Bazar 

ʚ ʆʨʭʫʩʝ, ɼʘʥʠʷ. ɼʳʥʠ ʚʳʨʘʱʠʚʘʣʠʩʴ ʥʘ ʬʝʨʤʝ ɸʙʜʫʭʘʢʠʤ ʚ ʉʳʨʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ 

ʵʢʩʧʦʨʪʠʨʦʚʘʣʠʩʴ ʚ ɽʉ [21]. 

ʇʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʆʆʆ çʊʨʝʡʜʠʥʛʦʚʘʷ ʵʢʩʧʦʨʪʥʘʷ ʘʛʨʦʬʠʨʤʘç ɼʠʧʣʦʤʘʪ èʫʞʝ ʜʚʘ ʛʦʜʘ 

ʚʳʨʘʱʠʚʘʶʪ ʜʳʥʠ ʠ ʘʨʙʫʟʳ ʥʘ ʧʦʣʷʭ ʤʘʭʘʣʣʠ ʆʙʦʜ ʊʫʨʤʫʰ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʗʥʛʠʘʙʘʜʩʢʦʤ 

ʖʌʋ ʄʫʟʨʘʙʦʪʩʢʦʛʦ ʨʘʡʦʥʘ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʠʶʥʝ 2020 ʛ ʦʙʱʝʩʪʚʦ ʩ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʵʢʩʧʦʨʪʠʨʦʚʘʣʦ 21 ʪ ʘʨʙʫʟʦʚ ʠ 65 ʪ ʜʳʥʴ ʥʘ ʩʫʤʤʫ, 

ʵʢʚʠʚʘʣʝʥʪʥʫʶ 170 000 ʜʦʣʣʘʨʦʚ ʉʐɸ, ʚ ʈʦʩʩʠʶ ʠ ʇʦʣʴʰʫ [22].  

ɿʘ 7 ʤʝʩʷʮʝʚ 2020 ʛ 207 ʧʨʝʜʧʨʠʷʪʠʡ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʵʢʩʧʦʨʪʠʨʦʚʘʣʠ 

ʧʨʦʜʫʢʮʠʠ ʥʘ ʩʫʤʤʫ 49 ʤʣʥ 645,4 ʪʳʩ ʜʦʣʣ ʉʐɸ ʚ 31 ʟʘʨʫʙʝʞʥʫʶ ʩʪʨʘʥʫ [23]. 
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ʅʠ ʜʣʷ ʢʦʛʦ ʥʝ ʩʝʢʨʝʪ, ʯʪʦ ʜʳʥʠ ð ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʩʢʦʨʦʧʦʨʪʷʱʠʭʩʷ ʧʨʦʜʫʢʪʦʚ. 

ʇʦʵʪʦʤʫ ʚ ʧʨʦʰʣʦʤ ʝʛʦ ʜʦʩʪʘʚʢʘ ʥʘ ʜʘʣʴʥʠʝ ʨʘʩʩʪʦʷʥʠʷ (ʚ ʜʨʝʚʥʦʩʪʠ ʭʦʨʝʟʤʩʢʠʝ ʜʳʥʠ 

ʜʦʩʪʘʚʣʷʣʠʩʴ ʚ ɽʛʠʧʝʪ ʠ ʀʥʜʠʶ ʧʦ ɺʝʣʠʢʦʤʫ ʰʝʣʢʦʚʦʤʫ ʧʫʪʠ ʚ ʩʚʠʥʮʦʚʳʭ ʥʦʞʥʘʭ ʙʝʟ 

ʫʱʝʨʙʘ ʜʣʷ ʢʘʯʝʩʪʚʘ), ʪʦʯʥʝʝ, ʚʦʟʤʦʞʥʦʩʪʠ ʵʢʩʧʦʨʪʘ ʙʳʣʠ ʘʙʩʦʣʶʪʥʦ ʦʛʨʘʥʠʯʝʥʳ [24]. 

ʋʯʠʪʳʚʘʷ ʩʪʦʣʴ ʜʝʣʠʢʘʪʥʳʝ ʘʩʧʝʢʪʳ ʚʦʧʨʦʩʘ ʚ ʛʦʜʳ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʩʦʚʨʝʤʝʥʥʳʭ ʭʦʣʦʜʠʣʴʥʠʢʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʫʧʘʢʦʚʢʠ ʧʦʟʚʦʣʷʝʪ 

ʋʟʙʝʢʠʩʪʘʥʫ ʫʚʝʨʝʥʥʦ ʚʳʭʦʜʠʪʴ ʥʘ ʤʠʨʦʚʦʡ ʨʳʥʦʢ. 

ʅʘʧʨʠʤʝʨ, ʢʘʞʜʘʷ ʜʳʥʷ, ʩʦʙʨʘʥʥʘʷ ʥʘ 100 ʛʘ ʧʦʣʝʡ ʆʆʆ çʆʣʪʠʥ ɺʦʭʘ ɸʛʨʦʠʥʚʝʩʪè ʚ 

ʂʘʩʘʥʩʢʦʤ ʨʘʡʦʥʝ ɹʫʭʘʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʙʳʣʘ ʩʦʙʨʘʥʘ ʠʪʘʣʴʷʥʩʢʦʡ ʢʦʤʧʘʥʠʝʡ TESO s.r.I. ʆʥ 

ʬʘʩʫʝʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʳʝ ʷʱʠʢʠ ʩ ʧʦʤʦʱʴʶ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʦʤʧʘʥʠʠ ʠ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ 

ʭʨʘʥʠʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʭʦʣʦʜʠʣʴʥʦʡ ʢʘʤʝʨʝ ʚʤʝʩʪʠʤʦʩʪʴʶ 3000 ʪ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʙʘʟʝ 

ʦʙʲʝʜʠʥʝʥʠʷ çʋʟʫʣʛʫʨʜʞʠʩʘʚʜʦʠʥʚʝʩʪè ʚ ʂʘʰʢʘʜʘʨʴʦʪʠʞʦʨʘʮʘʚʜʦ ʚ ʂʘʨʰʠ. ʊʦ ʝʩʪʴ ʟʜʝʩʴ 

ʜʳʥʷ ʟʘʛʨʫʞʘʝʪʩʷ ʚ ʧʦʝʟʜʘ, ʢʦʛʜʘ ʦʥʘ ʦʩʪʳʣʘ ʜʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ ʚ ʥʝʡʪʨʘʣʴʥʦʡ ʛʘʟʦʚʦʡ 

ʩʨʝʜʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʟʙʝʢʩʢʠʝ ʜʳʥʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʥʦʩʪʨʘʥʥʳʤ ʧʦʢʫʧʘʪʝʣʷʤ ʢʘʢ 

ʩʨʝʟʘʥʥʳʝ. 

ɼʳʥʷ, ʧʨʦʠʟʨʘʩʪʘʶʱʘʷ ʚ ʄʘʣʦʡ ʠ ʉʨʝʜʥʝʡ ɸʟʠʠ (ʚ ʵʪʠʭ ʩʪʨʘʥʘʭ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 

1600 ʚʠʜʦʚ ʜʳʥʴ. ɼʳʥʥʳʝ ʬʝʩʪʠʚʘʣʠ ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʷʪʩʷ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʩ 1996 ʛ), ʖʞʥʘʷ 

ɽʚʨʦʧʘ. ʊʘʢʞʝ ʝʛʦ ʚʳʨʘʱʠʚʘʶʪ ʚ ɸʟʠʠ, ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ. ʆʜʥʘʢʦ 

ʩʪʦʠʤʦʩʪʴ ʫʟʙʝʢʩʢʠʭ ʜʳʥʴ ʥʘ ʚʥʝʰʥʠʭ ʨʳʥʢʘʭ ʨʘʩʪʝʪ. ʇʦʪʦʤʫ ʯʪʦ ʵʪʦ ʠʩʪʦʯʥʠʢ ʫʥʠʢʘʣʴʥʦʛʦ 

ʚʢʫʩʘ, ʘʨʦʤʘʪʘ, ʥʘʪʫʨʘʣʴʥʦʝ ʩʨʝʜʩʪʚʦ (ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʥʘʪʫʨʘʣʴʥʦʝ 

ʩʨʝʜʩʪʚʦ ʦʪ ʧʦʜʘʛʨʳ, ʤʦʯʝʛʦʥʥʦʝ ʩʨʝʜʩʪʚʦ, ʧʨʦʪʠʚ ʟʘʧʦʨʘ, ʩʝʜʘʪʠʚʥʦʝ ʩʨʝʜʩʪʚʦ) ʠ ʦʯʘʨʦʚʘʣ 

ʣʶʜʝʡ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʂʨʦʤʝ ʪʦʛʦ, ʵʢʩʧʦʨʪ ʪʘʢʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʨʫʢʪʦʚ ʠ ʦʚʦʱʝʡ ʠʟ 

ʋʟʙʝʢʠʩʪʘʥʘ ʥʘ ʤʠʨʦʚʦʡ ʨʳʥʦʢ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʥʘʰʝʡ ʵʢʦʥʦʤʠʢʠ ʠ ʨʦʩʪʫ ʥʘʰʝʛʦ 

ʵʢʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 
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Abstract. The paper deals with the issue linked with thyroid malfunctions, in particular, 

the incidence of hypothyroidism. Iodine deficiency statistics is presented; the study proposes 

the possible ways of solving the issue. The author draws special attention to a specialized 

hypothyroidism diet plan which may help patients to treat metabolic disorders. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʘʪʦʣʦʛʠʷʤʠ 

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʛʠʧʦʪʠʨʝʦʟʦʤ. ʇʨʝʜʩʪʘʚʣʝʥʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʡʦʜʦʜʝʬʠʮʠʪʘ ʚ ʈʌ; ʧʨʝʜʣʦʞʝʥʳ ʧʫʪʠ ʨʝʰʝʥʠʷ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ. 

ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʘʚʪʦʨ ʫʜʝʣʷʝʪ ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʧʠʪʘʥʠʷ ʧʨʠ ʛʠʧʦʪʠʨʝʦʟʝ, ʢʦʪʦʨʘʷ 

ʤʦʞʝʪ ʧʦʤʦʯʴ ʧʘʮʠʝʥʪʘʤ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʠʤʝʶʱʠʝʩʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ. 

 

Keywords: hypothyroidism, iodine deficiency, symptom, nutrition, diet. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʧʦʪʠʨʝʦʟ, ʡʦʜʦʜʝʬʠʮʠʪ, ʩʠʤʧʪʦʤ, ʧʠʪʘʥʠʝ, ʜʠʝʪʘ. 

 

Introduction 

Hormonal imbalance caused by the pathologies in endocrine glands can trigger serious 

diseases. Among them are: diabetes mellitus, thyrotoxicosis, hypothyroidism, etc. Excess or lack of 

hormones leads to changes in redox processes and metabolic disorders in the body. Iodine 

deficiency is one of them. The extreme degree of iodine deficiency is manifested in the form of 

hypothyroidism (underactive thyroid) ð a clinical syndrome caused by a persistent deficiency in 

thyroid hormones [1].  

Iodine deficiency statistics in Russia 

The average prevalence rate of endemic and other forms of non-toxic goiter in adults in the 

period of 2009 to 2015 in the Russian Federation amounted to 931 cases per 100,000 population, 

the study conducted by the National Medical Research Centre for Endocrinology federal state 

budgetary institution in 2019 said. It ranged from 903 (in 2010) to 978 cases per 100,000 (in 2015). 

The incidence in adolescents aged 15-17 with endemic and other forms of non-toxic goiter over the 

same period of time totalled an average of 20 cases per 100,000, up from 17 in 2009 to 23 in 2014. 

The actual prevalence of diffuse non-toxic goiter in Russian schoolchildren aged 8-10 is ten times 

higher than officially registered, the study added. More noteworthy is that goiter prevalence rate 
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exceeded the threshold of 5 per cent across the country, with the exception of St Petersburg. In other 

regions, goiter incidence in children equalled the moderate severity of iodine deficiency diseases, 

ranging from 20 to 29.9 per cent. In Irkutsk, Khakassia, Krasnoyarsk Territory, Tyva, some 

territories of the North Caucasus and the Republic of Mordovia, a severe degree of iodine endemic 

was reported.  

The incidence rate of an enlarged thyroid gland in children is over 30 per cent. These data are 

subject to the presence or lack of iodine deficiency prevention programme introduced in the region. 

Health communication and advisory work held among the population may improve the iodine 

deficiency situation. However, it does not allow to achieve optimal provision of iodine to the 

population.  

Researchers sound alarm about inconsequent and unsystematic preventive steps taken in the 

country. They do not focus on the entire population, and the precautions often fail to meet 

international standards. In early 2018, of all the countries of the former USSR, only Russia and 

Ukraine lacked iodine prophylaxis legislation. The main reason for the lack of significant progress 

in Russia in eliminating iodine deficiency in food and related diseases is the lack of a law on the 

prevention of iodine deficiency and a centralized system (both at the federal and regional levels) 

that monitors preventive measures, the study said. A change for the worse is observed in the iodine 

deficiency incidence rate in case of lessening of supervision over the prophylaxis, the scholars 

summarized [2].  

 

Symptoms of hypothyroidism 

The classical disease pattern of hypothyroidism can be described by means of the epithets as 

follows: ñapatheticò, ñretardedò, ñdeferredò, ñslackò, ñdepressiveò. Patients often complain of 

drowsiness, sluggishness, hypomnesia, paresthesia, polyneuropathy, decreased tendon reflexes, 

migraine-like headaches, cognitive impairment, bipolar disorder, depression.  

Hypophrasia is a common symptom of severe hypothyroidism. Stumbled, slow speech in 

patients with hypothyroidism is sometimes compared with the speech of a drunken person. As well 

as that, epidermal syndrome is characteristic of hypothyroidism: thinning hair or hair loss; dry, 

brittle hairs; trichorrhea is observed with ordinary combing. Thinning of eyebrows and eyelashes is 

possible; hair growth retardation, beard and mustache thinning in men are reported. Yet another 

classic hypothyroidism syndrome is hyperkeratosis of the skin of the elbows. Patients also report of 

chilliness due to a body temperature lowering which is associated with both a general slowdown in 

metabolism and peripheral vasoconstriction (metabolic-hypothermic syndrome).  

On the part of the digestive system and gastrointestinal tract patients complain of 

constipation, loss of appetite, nausea. Hepatomegaly, biliary dyskinesia, autoimmune gastritis, colon 

dyskinesia, atrophy of the mucous membrane of the stomach and, as a result, mucinous infiltration 

of the colon wall, and lowering of absorption of calcium and iron in the intestinal tract was 

reported. Hypofunction of the thyroid gland leads to pancreatic tissue fibrosis, decreased protein 

synthesis by pancreatic epithelium and ɓ-cells of the islets of Langerhans [3].  

On the part of the musculoskeletal system, hypothyroidism is typically characterized by a 

sharp slowdown (2-3 times) in bone remodeling processes: both bone resorption and bone 

formation are inhibited. Osteopenia, a moderately pronounced decrease in bone mineral density, is 

discovered in women with decompensated hypothyroidism [4].  

On the part of the immune system, patients with hypothyroidism are susceptible to frequent 

respiratory viral infections and pneumonia, recurrence of herpes simplex and other infectious-

dependent diseases [5].  
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At the cellular level, there is a decrease in oxygen consumption by tissues; energy expenditure 

and energy substrate consumption. Basal metabolic rate (BMR) may drop by 35 to 40 per cent. A 

combination of the aforementioned processes with hyporexia can lead to a slight increase in body 

weight.  

With hypothyroidism, there is a decrease in protein synthesis and metabolism, while most 

patients have a positive nitrogen balance and an increase in serum albumin. A decrease in intestinal 

absorption of glucose is also observed, which causes a low glycemic peak in the oral glucose 

tolerance test. Thus, a decrease and delay in the peak level of insulin in response to a glucose load is 

recorded.  

Hypothyroidism is characterized by a simultaneous decrease in both the synthesis of fatty 

acids and lipolysis. An increase in cholesterol is linked more with a slowdown in metabolism than 

with its synthesis. The level of LDL cholesterol (ñbadò cholesterol) increases, since the expression 

of the T3-dependent LDL receptor for hepatocytes is suppressed. The severity of lipid metabolism 

disorders is inversely proportional to the level of T4, being in direct proportion to the level of 

thyrotropin. A certain role in the development of atherosclerosis, arterial and venous 

thromboembolism is assigned to homocysteine ï its increase is observed in patients with 

hypothyroidism. 

 

Hypothyroidism diet 

Hypothyroidism dieting plays an auxiliary role in the disease therapy. However, patients with 

hypothyroidism should eat a diet to treat metabolic disorders. Diet therapy of hypothyroidism 

provides for a decrease in the energy value of the daily foods consumption and stimulation of 

oxidative processes in the body. The restriction of the energy value of the diet should be made 

mainly at the expense of carbohydrates (down to 200-250 g per day) and, to a lesser extent, fats 

(down to 80 g, of which 15 per cent are vegetable fats). To treat the impaired lipid metabolism and 

hypercholesterolemia, it is important to limit the use of foods rich in cholesterol (animal fats, fatty 

meats, fish, brains, fish caviar, butter, sour cream, etc.), easily digestible carbohydrates (sugar, 

honey, jam, flour products, etc.). Patients should opt for foods rich in plant fiber (vegetables, 

unsweetened fruits and berries). It delays the absorption of carbohydrates and promotes bowel 

evacuation. Due to its large volume, plant fiber gives a sense of saturation at a low energy value. 

The diet is to include foods and dishes that moderately stimulate gastric secretion, as well as having 

a laxative effect, namely vegetables, fruits, berries, dried fruits, juices, vegetable oils, sour-milk 

drinks, bran goods.  

Proteins should be consumed in sufficient quantities, since they contribute to an increase in 

metabolism, having a pronounced specific dynamic effect. It is recommended to limit the use of salt 

and water; enrich the diet with ascorbic acid; replace regular table salt with iodized one. It is 

recommended to make use of one-day lactic acid products (yogurt), prunes, beet juice, rye bread in 

case of constipation [6].  

Patients with hypothyroidism need to receive a sufficient amount of iodine through an 

alimentary route. The leaders in iodine content are seafood (seaweed, shrimps, mussels, crabs) and 

sea fish rich in omega-3 fatty acids (salmon, pink salmon, tuna). 

Foods rich in iodine are: 

ïiodized salt, 

ïseaweed is characterized by high iodine content, 

ïsea fish, 

ïfeijoa. 
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Iodization of salt and bread proved to be the most efficient and thrifty method for the 

prevention of hypothyroidism. 

Currently, Russia has adopted a new standard, which involves the addition of 40Ñ15 mg of 

iodine per kilogram to sodium chloride (NaCl). The use of iodized salt in many cases can eliminate 

iodine deficiency. However, at certain periods of life (children and adolescents, pregnancy, 

breastfeeding), the body needs regular additional physiological doses of iodine. 

The optimal iodine intake is approximately 150 mcg a day. In various regions of Russia, the 

daily intake of iodine ranges from 20 to 700 mcg. A decrease in the daily intake of iodine of less 

than 80 mcg is dangerous, since it does not allow maintaining the euthyroid state without 

stimulating the gland and forming its hyperplasia. 

Drawing up individual nutrition plans, it should be borne in mind that the transport of iodine 

is blocked by thiocyanates, thiooxysolidones and rhodanides, which are contained in some products 

and have a goiter effect. These include plants of the Cruciferae, namely, radishes, turnips, rutabaga, 

cauliflower, watercress, kale, kohlrabi, collard greens, broccoli and red cabbage, mustard, etc. One 

should also limit the use of soy products, which can inhibit the absorption of thyroid hormones from 

the intestines, taken as hormone replacement therapy by the patient [7].  

Coconut oil should become one of the important ingredients in the diet of people suffering 

from hypothyroidism, the researchers said. It contains medium chain fatty acids and has antioxidant 

properties. Sprouted flax and chia seeds saturate the body with alpha-lipoic acid (ALA) which 

regulates the function of the thyroid gland. Sprouted grains of cereals and legumes are useful as 

well. 

Let us consider a diet menu with an increased amount of protein (IAP) for patients with 

hypothyroidism (normal BMI). 

Culinary processing: Foods are cooked in a boiled, baked and chopped form with the addition 

of iodized salt. 

The temperature of hot dishes equals 60-65Áʉ, cold dishes ð not lower than 15Áʉ. 

Meals to be taken 6 times a day. 

First breakfast (8 a.m.) 

1) still drinking water (200 ml) 

2) buckwheat porridge (100 g) cooked in water with the addition of one teaspoonful of olive 

or linseed oil (5 g) 

(100 g kcal 132: protein 4.5 g, fat 2.3 g, carbohydrate 25.0 g) 

(5 g kcal 45: protein 0.0 g, fat 5.0 g, carbohydrate 0.0 g) 

3) beef meatballs roasted or steamed (100 g) 

(100 g kcal 260: protein 18.0 g, fat 20.0 g, carbohydrate 0.0 g) 

4) a grain bun with bran (50 g) 

(50 g kcal 111: protein 3.9 g, fat 0.9 g, carbohydrate 21.9 g) 

Total: 455 g 

Calories 548 kcal 

protein 26.4 g  

fat 28.2 g  

carbohydrate 46.9 g 

Second breakfast (11 a.m.) 

1) low-fat cottage cheese (1.8% fat) 

(100 g kcal 101: protein 18.0 g, fat 1.8 g, carbohydrate 3.3 g) 
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2) a slice of bread "8 cereals" (20 g) 

(20 g kcal 33: protein 1.3 g, fat 0.2 g, carbohydrate 6.8 g) 

3) dried fruit compote without sugar (200 g) 

(200 g kcal 120: protein 1.6 g, fat 0.0 g, carbohydrate 28.4 g) 

Total: 320 g 

Calories 254 kcal 

protein 20.9 g 

fat 2 g 

carbohydrate 38.5 g 

Lunch (1.30 p.m.) 

1) avocado salad with herbs (70 g) 

(70 g kcal 104: protein 1.0 g, fat 10.0 g, carbohydrate 3.7 g) 

2) vegetable soup (250 g) 

(250 g kcal 108: protein 4.3 g, fat 4.5 g, carbohydrate 15.5 g) 

3) mashed potatoes (100 g) 

(100 g kcal 106: protein 2.5 g, fat 4.2 g, carbohydrate 14.7 g) 

4) meatballs of low-fat ground beef (100 g) 

(100 g kcal 139: protein 19 g, fat 7.5 g, carbohydrate 0.0 g) 

5) apple juice (200 g) 

(200 g kcal 84: protein 0.8 g, fat 0.8 g, carbohydrate 19.6 g) 

Total: 720 g 

Calories 541 kcal 

protein 27.6 g 

fat 27 g 

carbohydrate 53.5 g 

Afternoon snack (4 p.m.) 

1) chicken breast boiled or baked (100 g) 

(100 g kcal 137: protein 29.8 g, fat 1.8 g, carbohydrate 0.5 g) 

2) weak green tea with sugar (200 ml + 2 tsp white crystalline sugar) 

(200 ml kcal 28.4: protein 0.0 g, fat 0.0 g, carbohydrate 7.2 g) 

Total: 300 g 

Calories 165.4 kcal 

protein 29.8 g 

fat 1.8 g 

carbohydrate 7.7 g 

Dinner (6 p.m.) 

1) seaweed salad with green peas (150 g) 

(150 g kcal 89: protein 6.0 g, fat 8.1 g, carbohydrate 0.0 g) 

2) ocean fish steamed or baked (100 g) 

(100g kcal 141: protein 21.4 g, fat 6.2 g, carbohydrate 0.1 g) 

3) pancakes with apple puree and cinnamon (100 g) 

(100 g kcal 142.2: protein 4.2 g, fat 3.2 g, carbohydrate 24.2 g) 

4) tangerine compote with vitamin C without sugar (100 ml) 

(100 ml kcal 69: protein 0.1 g, fat 0.0 g, carbohydrate 18.1 g) 

Total: 450 g 

Calories 441.2 kcal 
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protein 31.7 g 

fat 17.5 g 

carbohydrate 42.4 g 

Before bed (9 p.m.) 

1) yoghurt 1% fat (250 g) 

(250 g kcal 103: protein 8.3 g, fat 2.5 g, carbohydrate 9.0 g) 

Total: 250 g 

Calories 103 kcal 

protein 8.3 g 

fat 2.5 g 

carbohydrate 9 g 

TOTAL per day: 2,495 g 

Calories 2,052.6 kcal 

protein 144.7 g 

fat 79 g 

carbohydrate 198 g 

iodized sodium chloride (NaCl): 4 g (160 mcg iodine) 

free liquid: 1-1.2 l 

If needed, the diet proposed above can be modified with vitamin-mineral complexes which 

contain vitamins A, B, C, D, E and trace elements, namely selenium, zinc, iron, copper, magnesium. 

 

Conclusion 

Timely correction of metabolic disorders makes the key aim of diet therapy for endocrine 

glands dysfunction. No universal diet exists for the patients with diseases of the endocrine system. 

Clinical nutrition for endocrine gland diseases is efficacious if the patient strictly observes the 

recommendations on diet therapy and strictly adheres to an individually approved diet. 
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ɸʥʥʦʪʘʮʠʷ. ɺʦʩʧʘʣʝʥʠʝ ʚʳʟʳʚʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ, ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʳʚ 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʣʷʰʝʢ, ʷʚʣʷʶʱʠʭʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɺ ʧʘʪʦʛʝʥʝʟ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʚʦʚʣʝʯʝʥʳ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʩʫʙʧʦʧʫʣʷʮʠʷ ʤʦʥʦʮʠʪʦʚ / ʤʘʢʨʦʬʘʛʦʚ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʦʡ ʙʣʷʰʢʝ ʠ ʧʨʦʜʫʮʠʨʫʝʪ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ, ʢʦʪʦʨʳʝ 

ʫʩʠʣʠʚʘʶʪ ʘʪʝʨʦʛʝʥʝʟ. ʊ-ʣʠʤʬʦʮʠʪʳ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʘʤ, 

ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʪʨʦʤʙʦʟʫ, ʟʘ ʩʯʝʪ ʩʪʠʤʫʣʷʮʠʠ ʚʳʨʘʙʦʪʢʠ ʧʨʦʪʝʠʥʘʟ, ʨʘʟʨʫʰʘʶʱʠʭ 

ʢʦʣʣʘʛʝʥ, ʠ ʤʦʱʥʦʛʦ ʧʨʦʢʦʘʛʫʣʷʥʪʥʦʛʦ ʚʝʱʝʩʪʚʘ ð ʪʢʘʥʝʚʦʛʦ ʬʘʢʪʦʨʘ. ʄʥʦʛʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʜʘʥʥʳʝ ʩʚʷʟʳʚʘʶʪ ʦʞʠʨʝʥʠʝ, ʚʦʩʧʘʣʝʥʠʝ ʠ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʘʪʝʨʦʩʢʣʝʨʦʟʘ, 

ʯʪʦ ʚʳʟʳʚʘʝʪ ʨʘʩʪʫʱʫʶ ʢʣʠʥʠʯʝʩʢʫʶ ʦʟʘʙʦʯʝʥʥʦʩʪʴ, ʫʯʠʪʳʚʘʷ ʨʦʩʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʦʞʠʨʝʥʠʷ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʄʦʜʫʣʷʪʦʨʳ ʚʦʩʧʘʣʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʠʟ ʚʠʩʮʝʨʘʣʴʥʦʡ ʞʠʨʦʚʦʡ 

ʪʢʘʥʠ, ʚʳʟʳʚʘʶʪ ʚʳʨʘʙʦʪʢʫ ʚ ʧʝʯʝʥʠ ʨʝʘʛʝʥʪʦʚ ʦʩʪʨʦʡ ʬʘʟʳ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʪʨʦʤʙʦʦʙʨʘʟʦʚʘʥʠʠ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ, ʫʨʦʚʥʠ ʉ-ʨʝʘʢʪʠʚʥʦʛʦ ʙʝʣʢʘ ʧʦʚʳʰʘʶʪʩʷ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʫʨʦʚʥʷ ʚʠʩʮʝʨʘʣʴʥʦʡ ʞʠʨʦʚʦʡ ʪʢʘʥʠ. ɾʠʨʦʚʘʷ ʪʢʘʥʴ ʤʳʰʝʡ ʩ ʦʞʠʨʝʥʠʝʤ 

ʩʦʜʝʨʞʠʪ ʧʦʚʳʰʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʢʨʦʬʘʛʦʚ ʠ ʊ-ʣʠʤʬʦʮʠʪʦʚ, ʧʦʚʳʰʝʥʥʫʶ ʘʢʪʠʚʘʮʠʶ ʊ-

ʣʠʤʬʦʮʠʪʦʚ ʠ ʧʦʚʳʰʝʥʥʫʶ ʵʢʩʧʨʝʩʩʠʶ ʠʥʪʝʨʬʝʨʦʥʘ-ʛʘʤʤʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʝʬʠʮʠʪ 

ʠʥʪʝʨʬʝʨʦʥʘ-ʛʘʤʤʘ ʫ ʤʳʰʝʡ ʩʥʠʞʘʝʪ ʚʳʨʘʙʦʪʢʫ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʠ ʥʘʢʦʧʣʝʥʠʝ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ ʚ ʞʠʨʦʚʦʡ ʪʢʘʥʠ. ɼʨʫʛʘʷ ʩʝʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʤʳʰʘʭ in vitro ʠ in 

vivo ʧʦʜʪʚʝʨʜʠʣʘ, ʯʪʦ ʘʜʠʧʦʥʝʢʪʠʥ, ʘʜʠʧʦʮʠʪʦʢʠʥ, ʫʨʦʚʥʠ ʢʦʪʦʨʦʛʦ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʧʘʜʘʶʪ ʩ 

ʦʞʠʨʝʥʠʝʤ, ʜʝʡʩʪʚʫʝʪ ʢʘʢ ʵʥʜʦʛʝʥʥʳʡ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʤʦʜʫʣʷʪʦʨ ʢʘʢ ʚʨʦʞʜʝʥʥʦʛʦ, 

ʪʘʢ ʠ ʧʨʠʦʙʨʝʪʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʧʨʠ ʘʪʝʨʦʛʝʥʝʟʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʢʦʧʣʝʥʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦʜʪʚʝʨʞʜʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚʦʩʧʘʣʝʥʠʷ ʢʘʢ ʩʚʷʟʫʶʱʝʛʦ ʟʚʝʥʘ 

ʤʝʞʜʫ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʠ ʙʠʦʣʦʛʠʝʡ, ʣʝʞʘʱʝʡ ʚ ʦʩʥʦʚʝ ʦʩʣʦʞʥʝʥʠʡ ʵʪʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ. ɺ ʢʨʫʧʥʦʤ ʢʣʠʥʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ JUPITER ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʢʣʠʥʠʯʝʩʢʘʷ 

ʧʦʣʝʟʥʦʩʪʴ ʦʮʝʥʢʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʦ ʦʛʨʘʥʠʯʝʥʠʶ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʩʦʙʳʪʠʡ. ʊʝʤ ʩʘʤʳʤ, ʟʥʘʥʠʝ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ 

ʤʝʭʘʥʠʟʤʦʚ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʥʝʩʝʪ ʚ ʩʝʙʝ ʥʝ ʪʦʣʴʢʦ 
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ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ, ʥʦ ʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʠ ʦʮʝʥʢʝ ʨʠʩʢʘ ʠ 

ʥʘʟʥʘʯʝʥʠʠ ʪʝʨʘʧʠʠ.  

 

Abstract. Inflammation causes the formation, progression, and rupture of atherosclerotic 

plaques, which are an integral part of cardiovascular diseases. Numerous components are involved 

in the pathogenesis of atherosclerotic inflammation. Experimental studies have shown that 

the inflammatory subpopulation of monocytes / macrophages mainly accumulates in the 

atherosclerotic plaque and produces Pro-inflammatory cytokines that enhance atherogenesis. T-

lymphocytes can contribute to the inflammatory processes that contribute to thrombosis by 

stimulating the production of collagen-destroying proteinases and a powerful procoagulant 

substance, tissue factor. Many research data link obesity, inflammation, and risk factors for 

atherosclerosis, which is a growing clinical concern given the increasing prevalence of obesity 

worldwide. Modulators of inflammation originating from visceral adipose tissue cause the liver to 

produce acute phase reagents involved in thrombosis. Additionally, levels of C-reactive protein 

increase with increasing levels of visceral adipose tissue. The adipose tissue of obese mice contains 

an increased number of macrophages and T-lymphocytes, increased activation of T-lymphocytes, 

and increased expression of interferon-gamma. It was found that interferon-gamma deficiency in 

mice reduces the production of inflammatory cytokines and the accumulation of inflammatory cells 

in adipose tissue. Another series of experiments on mice in vitro and in vivo confirmed that 

adiponectin, an adipocytokine whose plasma levels drop with obesity, acts as an endogenous anti-

inflammatory modulator of both innate and acquired immunity in atherogenesis. Thus, 

the accumulation of experimental data confirms the key role of inflammation as a link between risk 

factors for atherosclerosis and the biology underlying the complications of this disease. A large 

Jupiter clinical trial confirms the clinical utility of assessing inflammatory status in therapeutic 

interventions to limit cardiovascular events. Thus, knowledge of the pathogenetic mechanisms 

underlying atherosclerotic inflammation is not only of theoretical value, but can also be used in 

practice when assessing the risk and prescribing therapy. 
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ɺʚʝʜʝʥʠʝ 

ʀʟʫʯʝʥʠʝ ʧʘʪʦʛʝʥʝʟʘ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʉʉɿ), ʧʦʠʩʢ 

ʥʦʚʳʭ ʙʠʦʤʘʨʢʝʨʦʚ ʠ ʤʠʰʝʥʝʡ ʜʣʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʩʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ 

ʚʝʜʫʱʠʭ ʥʦʟʦʣʦʛʠʡ ʚ ʩʪʨʫʢʪʫʨʝ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ [1ï7]. ɺ ʧʘʪʦʛʝʥʝʟʝ ʘʪʝʨʦʩʢʣʝʨʦʟʘ 

ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʡ ʚʢʣʘʜ 

ʚʥʦʩʷʪ: ʥʘʨʫʰʝʥʠʝ ʦʙʤʝʥʘ ʣʠʧʠʜʦʚ, ʵʥʜʦʪʝʣʠʘʣʴʥʘʷ ʜʠʩʬʫʥʢʮʠʷ ʠ ʚʦʩʧʘʣʝʥʠʝ [7ï11].  

ɿʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʦʥʠʤʘʥʠʝ ʚʘʞʥʦʩʪʠ ʚʦʩʧʘʣʝʥʠʷ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ 

ʘʪʝʨʦʩʢʣʝʨʦʟʘ, ʦʪ ʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʦ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʠ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʦʩʣʦʞʥʝʥʠʷ ʚ 

ʚʠʜʝ ʪʨʦʤʙʦʟʘ ʩʦʩʫʜʦʚ, ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩʣʦ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʙʦʣʴʰʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪ 
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ʘʪʝʨʦʩʢʣʝʨʦʟ ʧʨʦʩʪʦ ʢʘʢ ʙʦʣʝʟʥʴ ʥʘʢʦʧʣʝʥʠʷ ʭʦʣʝʩʪʝʨʠʥʘ, ʢʦʪʦʨʘʷ ʟʘʢʫʧʦʨʠʚʘʝʪ ʘʨʪʝʨʠʠ [1ï

2, 7, 12]. ʊʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʮʝʣʠ ʪʝʧʝʨʴ ʚʳʭʦʜʷʪ ʟʘ ʨʘʤʢʠ ʫʩʪʨʘʥʝʥʠʷ ʩʪʝʥʦʟʦʚ, 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʢʨʦʚʦʪʦʢ, ʩ ʧʦʤʦʱʴʶ ʠʥʚʘʟʠʚʥʳʭ ʧʨʦʮʝʜʫʨ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮʠʠ. ɹʦʣʴʰʘʷ 

ʯʘʩʪʴ ʦʧʘʩʥʦʩʪʠ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʦʡ ʙʣʷʰʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʝʝ ʪʨʦʤʙʦʛʝʥʥʦʤ ʧʦʪʝʥʮʠʘʣʝ, ʘ 

ʥʝ ʪʦʣʴʢʦ ʚ ʩʪʝʧʝʥʠ ʩʪʝʥʦʟʘ, ʢʦʪʦʨʳʡ ʦʥʘ ʚʳʟʳʚʘʝʪ. ɺʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʫʧʨʘʚʣʷʶʪ 

ʤʥʦʛʠʤʠ ʘʩʧʝʢʪʘʤʠ ʙʠʦʣʦʛʠʠ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʣʷʰʝʢ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʠʭ 

ʢʣʠʥʠʯʝʩʢʫʶ ʩʫʜʴʙʫ [12ï15]. ɺ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʘʨʪʝʨʠʘʣʴʥʦʡ 

ʩʪʝʥʢʠ ʩʦʧʨʦʪʠʚʣʷʶʪʩʷ ʘʜʛʝʟʠʠ ʠ ʘʛʨʝʛʘʮʠʠ ʣʝʡʢʦʮʠʪʦʚ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʠʙʨʠʥʦʣʠʟʫ. ʇʨʠ 

ʘʢʪʠʚʘʮʠʠ ʪʘʢʠʤʠ ʩʪʠʤʫʣʘʤʠ, ʢʘʢ ʛʠʧʝʨʪʦʥʠʷ, ʢʫʨʝʥʠʝ, ʥʝʟʜʦʨʦʚʦʝ ʧʠʪʘʥʠʝ, ʦʞʠʨʝʥʠʝ, 

ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʠʣʠ ʚʦʩʧʘʣʝʥʠʝ, ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʨʷʜ 

ʤʦʣʝʢʫʣ ʘʜʛʝʟʠʠ, ʢʦʪʦʨʳʝ ʠʟʙʠʨʘʪʝʣʴʥʦ ʨʝʢʨʫʪʠʨʫʶʪ ʨʘʟʣʠʯʥʳʝ ʢʣʘʩʩʳ ʣʝʡʢʦʮʠʪʦʚ [7]. 

ʄʦʥʦʮʠʪʳ ʢʨʦʚʠ, ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʟ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ, ʥʘʩʝʣʷʶʱʠʭ 

ʙʣʷʰʢʠ, ʧʨʠʣʠʧʘʶʪ ʢ ʜʠʩʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʚʷʟʳʚʘʷʩʴ ʩ 

ʤʦʣʝʢʫʣʘʤʠ ʘʜʛʝʟʠʠ ʣʝʡʢʦʮʠʪʦʚ, ʥʝ ʵʢʩʧʨʝʩʩʠʨʫʝʤʳʤʠ ʥʦʨʤʘʣʴʥʳʤʠ ʵʥʜʦʪʝʣʠʘʣʴʥʳʤʠ 

ʢʣʝʪʢʘʤʠ, ʥʦ ʠʥʜʫʮʠʨʫʝʤʳʤʠ ʤʝʜʠʘʪʦʨʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ, ʪʘʢʠʤʠ ʢʘʢ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ, ʘʥʛʠʦʪʝʥʟʠʥ II ʠ ʦʢʠʩʣʝʥʥʳʝ ʣʠʧʦʧʨʦʪʝʠʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʣʠʧʦʧʨʦʪʝʠʥʳ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ [7]. ʂʘʢ ʪʦʣʴʢʦ ʤʦʥʦʮʠʪʳ ʧʨʠʣʠʧʘʶʪ ʢ ʘʢʪʠʚʠʨʦʚʘʥʥʦʤʫ 

ʵʥʜʦʪʝʣʠʶ, ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʙʝʣʢʠ, ʠʟʚʝʩʪʥʳʝ ʢʘʢ ʭʝʤʦʢʠʥʳ, ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʭʝʤʦʪʘʢʩʠʯʝʩʢʠʡ ʩʪʠʤʫʣ, ʢʦʪʦʨʳʡ ʧʦʙʫʞʜʘʝʪ ʠʭ ʧʨʦʥʠʢʘʪʴ ʚ ʠʥʪʠʤʫ. ɺʥʫʪʨʠ ʠʥʪʠʤʳ 

ʤʦʥʦʮʠʪʳ ʩʦʟʨʝʚʘʶʪ ʚ ʤʘʢʨʦʬʘʛʠ, ʢʦʪʦʨʳʝ ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʨʝʮʝʧʪʦʨʳ-ʤʫʩʦʨʱʠʢʠ (ʘʥʛʣ. 

scavenger receptor), ʧʦʟʚʦʣʷʶʱʠʝ ʠʤ ʧʦʛʣʦʱʘʪʴ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʯʘʩʪʠʮʳ ʣʠʧʦʧʨʦʪʝʠʥʦʚ 

[7, 14]. ʎʠʪʦʧʣʘʟʤʘ ʥʘʧʦʣʥʷʝʪʩʷ ʣʠʧʠʜʥʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʧʨʠʜʘʚʘʷ ʤʘʢʨʦʬʘʛʘʤ ʪʠʧʠʯʥʳʡ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʚʠʜ ʧʝʥʠʩʪʳʭ ʢʣʝʪʦʢ, ʚʩʝʛʜʘ ʦʙʥʘʨʫʞʠʚʘʝʤʳʭ ʚ ʦʯʘʛʘʭ 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʡ. ʄʘʢʨʦʬʘʛʠ ʧʨʦʣʠʬʝʨʠʨʫʶʪ ʚ ʠʥʪʠʤʝ, ʧʦʜʜʝʨʞʠʚʘʷ ʠ 

ʫʩʠʣʠʚʘʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʚʳʩʚʦʙʦʞʜʘʷ ʥʝʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ ʠ ʮʠʪʦʢʠʥʦʚ, 

ʚʢʣʶʯʘʷ ʬʝʨʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʟʨʫʰʘʪʴ ʘʨʪʝʨʠʘʣʴʥʳʡ ʚʥʝʢʣʝʪʦʯʥʳʡ ʤʘʪʨʠʢʩ, ʪʘʢʠʝ 

ʢʘʢ ʤʘʪʨʠʢʩʥʳʝ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟʳ (ʄʄʇ) ʠ ʧʨʦʢʦʘʛʫʣʷʥʪʥʳʡ ʪʢʘʥʝʚʦʡ ʬʘʢʪʦʨ (ʊʌ) [7, 12ï

15]. ʇʨʠʤʝʨʳ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʝʜʠʘʪʦʨʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʠʥʠʮʠʘʮʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʣʷʰʝʢ, ʚʢʣʶʯʘʶʪ ʤʦʣʝʢʫʣʫ ʘʜʛʝʟʠʠ ʩʦʩʫʜʠʩʪʳʭ ʢʣʝʪʦʢ-1 (VCAM-1) 

[16ï17], ʭʝʤʦʘʪʪʨʘʢʪʘʥʪʥʳʡ ʮʠʪʦʢʠʥ  ʤʦʥʦʮʠʪʘʨʥʳʡ ʭʝʤʦʘʪʪʨʘʢʪʘʥʪʥʳʡ ʙʝʣʦʢ-1 (MCP-1), 

ʢʦʪʦʨʳʡ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʤʦʥʦʮʠʪʘʨʥʳʤ ʭʝʤʦʢʠʥʦʚʳʤ ʨʝʮʝʧʪʦʨʦʤ CCR2, ʚʳʟʳʚʘʷ 

ʨʝʢʨʫʪʠʨʦʚʘʥʠʝ ʤʦʥʦʮʠʪʦʚ ʚ ʵʥʜʦʪʝʣʠʡ ʘʨʪʝʨʠʡ ʠ ʦʙʣʝʛʯʘʷ ʠʭ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʤʝʞʜʫ 

ʵʥʜʦʪʝʣʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ ʧʫʪʝʤ ʜʠʘʧʝʜʝʟʘ [18ï19]. ʆʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʤʝʜʠʘʪʦʨʦʚ 

ʩʦʟʨʝʚʘʥʠʷ ʤʦʥʦʮʠʪʦʚ ʚ ʤʘʢʨʦʬʘʛʠ ʚ ʧʨʝʜʝʣʘʭ ʠʥʪʠʤʳ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʤʘʢʨʦʬʘʛʘʣʴʥʳʡ 

ʢʦʣʦʥʠʝʩʪʠʤʫʣʠʨʫʶʱʠʡ ʬʘʢʪʦʨ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ (ʥʘ ʞʠʚʦʪʥʳʭ 

ʤʦʜʝʣʷʭ ʘʪʝʨʦʩʢʣʝʨʦʟʘ) [11] ʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʷʭ ʠ ʤʦʞʝʪ 

ʠʥʜʫʮʠʨʦʚʘʪʴ ʵʢʩʧʨʝʩʩʠʶ ʨʝʮʝʧʪʦʨʦʚ-ʤʫʩʦʨʱʠʢʦʚ [20ï21]. 

 

ʄʦʥʦʮʠʪʳ ʠ ʠʭ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʧʨʠ ʘʪʝʨʦʩʢʣʝʨʦʟʝ 

ʇʦʜʦʙʥʦ ʵʥʜʦʪʝʣʠʘʣʴʥʳʤ ʢʣʝʪʢʘʤ ʠ ʛʣʘʜʢʦʤʳʰʝʯʥʳʤ ʢʣʝʪʢʘʤ, ʤʦʥʦʮʠʪʳ/ʤʘʢʨʦʬʘʛʠ 

ʧʨʦʷʚʣʷʶʪ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ, ʨʘʩʧʘʜʘʷʩʴ ʥʘ 2 ʨʘʟʣʠʯʥʳʭ ʧʦʜʤʥʦʞʝʩʪʚʘ [22ï23]. ʄʳʰʠ ʩ 

ʥʦʨʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʢʨʦʚʠ ʠʤʝʶʪ ʧʨʠʤʝʨʥʦ ʨʘʚʥʦʝ ʯʠʩʣʦ ʮʠʨʢʫʣʠʨʫʶʱʠʭ 

ʤʦʥʦʮʠʪʦʚ, ʫʯʠʪʳʚʘʷ ʥʠʟʢʠʡ ʠʣʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʤʘʨʢʝʨʘ Ly-6C. ʂʦʛʜʘ ʤʳʰʝʡ ʩʦʜʝʨʞʘʣʠ 

ʥʘ ʨʘʮʠʦʥʝ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʦʚ, ʫ ʘʧʦʣʠʧʦʧʨʦʪʝʠʥʘ-ɽ-ʜʝʬʠʮʠʪʥʳʭ (ʘʨʦɽī/ī) 

ʤʳʰʝʡ ʦʪʤʝʯʘʣʦʩʴ ʟʥʘʯʠʤʦʝ ʫʚʝʣʠʯʝʥʠʝ ʤʦʥʦʮʠʪʦʚ ʩ ʚʳʩʦʢʠʤʠ ʫʨʦʚʥʷʤʠ ʵʪʦʛʦ ʤʘʨʢʝʨʘ (Ly-

6Chi), ʥʦ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʘ ʤʦʥʦʮʠʪʦʚ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ Ly-6C (Ly-6Clo). ʄʦʥʦʮʠʪʳ Ly-
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6Chi ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʠʢʨʝʧʣʷʶʪʩʷ ʢ ʘʢʪʠʚʠʨʦʚʘʥʥʦʤʫ ʵʥʜʦʪʝʣʠʶ, ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʣʷʰʢʘʭ ʠ ʟʘʪʝʤ ʙʳʩʪʨʦ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʤʘʢʨʦʬʘʛʠ [23ï24]. ʇʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʣʝʪʢʘʤʠ Ly-6Clo ʤʦʥʦʮʠʪʳ Ly-6Chi ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʳʤʠ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʧʨʦʜʫʮʠʨʫʷ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʮʠʪʦʢʠʥʦʚ, ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʳ ʠ ʥʝʢʦʪʦʨʳʭ ʧʨʦʪʝʠʥʘʟ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ G. An et al 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʤʦʥʦʮʠʪʳ Ly-6Chi ʧʨʦʜʫʮʠʨʫʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ 

ʛʣʠʢʦʧʨʦʪʝʠʥʦʚʦʛʦ ʣʠʛʘʥʜʘ P-ʩʝʣʝʢʪʠʥʘ 1 (PSGL-1), ʯʝʤ ʤʦʥʦʮʠʪʳ Ly-6Clo, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʠʭ ʘʜʛʝʟʠʠ ʢ ʘʢʪʠʚʠʨʦʚʘʥʥʦʤʫ ʵʥʜʦʪʝʣʠʶ ʠ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʚ ʠʥʪʠʤʫ ʩʦʩʫʜʦʚ [25]. ʍʦʪʷ 

ʯʝʣʦʚʝʯʝʩʢʠʝ ʤʦʥʦʮʠʪʳ ʥʝ ʵʢʩʧʨʝʩʩʠʨʫʶʪ Ly-6C, ʜʘʥʥʳʝ ʪʦʛʦ ʞʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, 

ʯʪʦ ʚʳʩʦʢʘʷ ʵʢʩʧʨʝʩʩʠʷ PSGL-1 ʤʦʞʝʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʫʶ ʧʦʧʫʣʷʮʠʶ 

ʤʦʥʦʮʠʪʦʚ ʫ ʯʝʣʦʚʝʢʘ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʦʩʦʙʫʶ ʨʦʣʴ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʤʦʥʦʮʠʪʦʚ ʚ ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ, ʧʨʦʠʩʭʦʜʷʱʝʤ ʚ 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʣʷʰʢʘʭ. 

ʇʦʤʠʤʦ ʤʘʢʨʦʬʘʛʦʚ, ʧʨʦʪʦʪʠʧʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʘʪʝʨʦʤʘʪʦʟʥʳʝ 

ʧʦʨʘʞʝʥʠʷ ʩʦʜʝʨʞʘʪ ʥʝʙʦʣʴʰʫʶ ʧʦʧʫʣʷʮʠʶ ʊ-ʣʠʤʬʦʮʠʪʦʚ. ʍʦʪʷ ʣʝʡʢʦʮʠʪʳ ʚ ʙʣʷʰʢʝ 

ʯʠʩʣʝʥʥʦ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʴʰʠʥʩʪʚʦ, ʵʪʠ ʛʣʘʚʥʳʝ ʢʣʝʪʢʠ ʘʜʘʧʪʠʚʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʠʛʨʘʶʪ ʨʝʰʘʶʱʫʶ ʨʝʛʫʣʷʪʦʨʥʫʶ ʨʦʣʴ, ʠʥʩʪʨʫʢʪʠʨʫʷ ʙʦʣʝʝ ʦʙʠʣʴʥʳʝ 

ʤʦʥʦʮʠʪʘʨʥʳʝ ʵʬʬʝʢʪʦʨʳ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʥʦʰʝʥʠʝ ʊ-

ʢʣʝʪʦʢ ʢ ʤʦʥʦʥʫʢʣʝʘʨʥʳʤ ʬʘʛʦʮʠʪʘʤ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʦʙʥʦ ʜʠʨʠʞʝʨʫ ʦʨʢʝʩʪʨʘ ʠʣʠ ʛʝʥʝʨʘʣʫ 

ʘʨʤʠʠ [26]. ʊ-ʢʣʝʪʢʠ ʚ ʙʣʷʰʢʝ ʪʘʢʞʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʬʫʥʢʮʠʡ. ʅʝʢʦʪʦʨʳʝ 

ʧʦʜʤʥʦʞʝʩʪʚʘ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʷʚʣʷʶʪʩʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ (ʥʘʧʨʠʤʝʨ, Th1-ʢʣʝʪʢʠ), ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʜʨʫʛʠʝ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʧʨʠʛʣʫʰʘʪʴ ʚʦʩʧʘʣʝʥʠʝ (ʥʘʧʨʠʤʝʨ, Treg ʠ Th2-ʢʣʝʪʢʠ). 

ʇʨʝʜʧʦʣʘʛʘʝʤʳʝ ʘʥʪʠʛʝʥʳ, ʘʢʪʠʚʠʨʫʶʱʠʝ ʊ-ʢʣʝʪʢʠ ʙʣʷʰʢʠ, ʠ ʨʝʛʫʣʷʮʠʷ ʙʘʣʘʥʩʘ ʤʝʞʜʫ 

ʧʦʜʤʥʦʞʝʩʪʚʘʤʠ ʊ-ʢʣʝʪʦʢ ʦʩʪʘʶʪʩʷ ʦʙʣʘʩʪʷʤʠ ʘʢʪʠʚʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ [26ï30]. ʏʪʦ ʢʘʩʘʝʪʩʷ 

ɺ-ʣʠʤʬʦʮʠʪʦʚ, ʢʣʶʯʝʚʳʭ ʢʣʝʪʦʢ ʛʫʤʦʨʘʣʴʥʦʛʦ ʟʚʝʥʘ ʘʜʘʧʪʠʚʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʦʥʠ ʦʢʘʟʳʚʘʶʪ ʯʠʩʪʳʡ ʠʥʛʠʙʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʥʘ ʘʪʝʨʦʛʝʥʝʟ, ʩʚʦʡʩʪʚʦ, ʠʟʫʯʘʝʤʦʝ 

ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʚʘʢʮʠʥ ʜʣʷ ʩʤʷʛʯʝʥʠʷ ʘʪʝʨʦʩʢʣʝʨʦʟʘ [31]. 

 

ɺʦʩʧʘʣʝʥʠʝ ʠ ʪʨʦʤʙʦʟ 

ʈʘʟʨʳʚ ʬʠʙʨʦʟʥʦʛʦ ʢʦʣʧʘʯʢʘ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʦʡ ʙʣʷʰʢʠ ʠ ʧʦʩʣʝʜʫʶʱʠʡ ʪʨʦʤʙʦʟ 

ʧʨʠʚʦʜʷʪ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʢ ʬʘʪʘʣʴʥʦʤʫ ʠʥʬʘʨʢʪʫ ʤʠʦʢʘʨʜʘ (ʀʄ) [32ï33]. 

ɺʦʩʧʘʣʝʥʠʝ ʨʝʛʫʣʠʨʫʝʪ ʭʨʫʧʢʦʩʪʴ ʬʠʙʨʦʟʥʦʛʦ ʢʦʣʧʘʯʢʘ, ʘ ʪʘʢʞʝ ʪʨʦʤʙʦʛʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʙʣʷʰʢʠ [7, 12ï15]. ʇʦʤʠʤʦ ʤʘʢʨʦʬʘʛʦʚ, ʊ-ʣʠʤʬʦʮʠʪʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ, ʧʨʠʚʦʜʷʱʝʤ ʢ ʪʨʦʤʙʦʟʫ. ʊ-ʣʠʤʬʦʮʠʪʳ ʧʨʦʥʠʢʘʶʪ ʚ ʠʥʪʠʤʫ ʧʫʪʝʤ 

ʩʚʷʟʳʚʘʥʠʷ ʩ VCAM-1 ʠ ʚ ʦʪʚʝʪ ʥʘ ʠʥʪʝʨʬʝʨʦʥ-ɔ (ʀʌʅ-ɔ)-ʠʥʜʫʮʠʙʝʣʴʥʳʝ ʭʝʤʦʢʠʥʦʚʳʝ 

ʣʠʛʘʥʜʳ (CXCLs), ʀʌʅ-ɔ-ʠʥʜʫʮʠʙʝʣʴʥʳʡ ʙʝʣʦʢ-10 (IP-10), ʤʦʥʦʢʠʥ, ʠʥʜʫʮʠʨʫʝʤʳʡ ʀʌʅ-ɔ 

(MIG), ʀʌʅ-ɔ-ʠʥʜʫʮʠʙʝʣʴʥʳʡ ʊ-ʢʣʝʪʦʯʥʳʡ Ŭ-ʭʝʤʦʘʪʪʨʘʢʪʘʥʪ (I-TAC) [34ï36]. ʕʪʠ 

ʭʝʤʦʢʠʥʳ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʨʝʮʝʧʪʦʨʦʤ ʭʝʤʦʢʠʥʘ CXCR3, ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʤʩʷ ʥʘ ʊ-

ʣʠʤʬʦʮʠʪʘʭ ʚ ʙʣʷʰʢʝ. ʇʨʠ ʘʢʪʠʚʘʮʠʠ ʚ ʠʥʪʠʤʝ ʊ-ʣʠʤʬʦʮʠʪʳ ʧʨʦʜʫʮʠʨʫʶʪ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʣʠʛʘʥʜ CD40, CD154. ʉʚʷʟʳʚʘʥʠʝ CD40 ʠ CD154 

ʠʥʜʫʮʠʨʫʝʪ ʧʨʦʜʫʢʮʠʶ ʚʥʝʢʣʝʪʦʯʥʳʭ ʤʘʪʨʠʢʩ-ʜʝʛʨʘʜʠʨʫʶʱʠʭ ʤʘʪʨʠʢʩʥʳʭ 

ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ ʠ ʤʦʱʥʦʛʦ ʧʨʦʢʦʘʛʫʣʷʥʪʘ ï ʊʌ [37ï38]. ʊʌ ʠʥʠʮʠʠʨʫʝʪ ʢʘʩʢʘʜ 

ʩʚʝʨʪʳʚʘʥʠʷ, ʫʚʝʣʠʯʠʚʘʷ ʪʨʦʤʙʦʛʝʥʥʦʩʪʴ ʣʠʧʠʜʥʦʛʦ ʷʜʨʘ ʙʣʷʰʢʠ. ɺʦʩʧʘʣʝʥʠʝ ʪʘʢʞʝ ʚʣʠʷʝʪ 

ʥʘ ʤʝʪʘʙʦʣʠʟʤ ʢʦʣʣʘʛʝʥʘ, ʢʣʶʯʝʚʦʡ ʤʦʣʝʢʫʣʳ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ, ʢʦʪʦʨʘʷ ʧʨʠʜʘʝʪ 

ʧʨʦʯʥʦʩʪʴ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʬʠʙʨʦʟʥʦʛʦ ʢʦʣʧʘʯʢʘ. ʀʌʅ-ɔ, ʧʨʦʜʫʮʠʨʫʝʤʳʡ ʊ-ʣʠʤʬʦʮʠʪʘʤʠ ʚ 

ʙʣʷʰʢʝ, ʠʥʛʠʙʠʨʫʝʪ ʚʳʨʘʙʦʪʢʫ ʢʦʣʣʘʛʝʥʘ ʛʣʘʜʢʦʤʳʰʝʯʥʳʤʠ ʢʣʝʪʢʘʤʠ [39]. ʊ-ʣʠʤʬʦʮʠʪʳ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ10. 2020 

https://doi.org/10.33619/2414-2948/59 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 190 

 

ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʜʝʛʨʘʜʘʮʠʠ ʢʦʣʣʘʛʝʥʘ ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʟʘ ʩʯʝʪ ʤʝʩʪʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʮʠʪʦʢʠʥʦʚ, ʚʢʣʶʯʘʷ CD40L, ʢʦʪʦʨʳʝ ʩʪʠʤʫʣʠʨʫʶʪ ʚʳʨʘʙʦʪʢʫ ʄʄʇ ʩʦʩʝʜʥʠʤʠ 

ʤʘʢʨʦʬʘʛʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʩʧʘʣʝʥʠʝ ʚʥʦʩʠʪ ʩʚʦʡ ʚʢʣʘʜ ʚʦ ʚʩʝ ʬʘʟʳ ʘʪʝʨʦʩʢʣʝʨʦʟʘ, ʦʪ 

ʝʛʦ ʠʥʠʮʠʘʮʠʠ ʜʦ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʦʩʣʦʞʥʝʥʠʷ ʪʨʦʤʙʦʟʘ, ʟʘʢʘʥʯʠʚʘʶʱʝʛʦʩʷ ʀʄ. 

 

ʆʞʠʨʝʥʠʝ, ʚʦʩʧʘʣʝʥʠʝ ʠ ʩʦʩʫʜʠʩʪʳʡ ʨʠʩʢ 

ʕʧʠʜʝʤʠʷ ʦʞʠʨʝʥʠʷ ʦʭʚʘʪʳʚʘʝʪ ʚʝʩʴ ʤʠʨ, ʦʩʦʙʝʥʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʚ ʉʐɸ, ʚ ʢʦʪʦʨʳʭ 

ʧʨʠʤʝʨʥʦ 65% ʚʟʨʦʩʣʳʭ ʠʤʝʶʪ ʠʟʙʳʪʦʯʥʳʡ ʚʝʩ ʠʣʠ ʩʪʨʘʜʘʶʪ ʦʞʠʨʝʥʠʝʤ [40]. ʦʞʠʨʝʥʠʝ 

ʩʘʤʦ ʧʦ ʩʝʙʝ ʤʦʞʝʪ ʧʦʚʳʰʘʪʴ ʨʠʩʢ ʉʉɿ ʠ, ʙʝʟʫʩʣʦʚʥʦ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʩʘʭʘʨʥʦʛʦ 

ʜʠʘʙʝʪʘ (ʉɼ), ʩʦʩʪʦʷʥʠʷ, ʦʩʣʦʞʥʝʥʥʦʛʦ ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ ʢʘʢ ʤʘʢʨʦʩʦʩʫʜʠʩʪʳʭ, ʪʘʢ ʠ 

ʤʠʢʨʦʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [41ï42]. ʅʦʚʦʝ ʧʦʥʠʤʘʥʠʝ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʧʨʠʨʦʜʳ 

ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʠ ʝʝ ʩʚʷʟʠ ʩ ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ ʧʦʟʚʦʣʷʝʪ ʧʦ-ʥʦʚʦʤʫ ʚʟʛʣʷʥʫʪʴ ʥʘ ʤʝʭʘʥʠʟʤʳ 

ʵʪʠʭ ʚʘʞʥʳʭ ʘʩʩʦʮʠʘʮʠʡ [42ï44]. 

 

ʄʝʜʠʘʪʦʨʳ ʚʦʩʧʘʣʝʥʠʷ ʚ ʞʠʨʦʚʦʡ ʪʢʘʥʠ 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʞʠʨʦʚʘʷ ʪʢʘʥʴ ʥʝ ʪʦʣʴʢʦ ʷʚʣʷʝʪʩʷ ʜʝʧʦ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʞʠʨʘ, ʥʦ ʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʩʚʦʝʦʙʨʘʟʥʦʡ ʬʘʙʨʠʢʦʡ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʤʦʣʝʢʫʣ (ʘʜʠʧʦʮʠʪʦʢʠʥʦʚ), ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ [45]. ɺ ʨʷʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʞʠʨʦʚʘʷ ʪʢʘʥʴ ʤʦʞʝʪ ʚʳʨʘʙʘʪʳʚʘʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʤʦʜʫʣʷʪʦʨʳ ʚʦʩʧʘʣʝʥʠʷ (ʊʘʙʣʠʮʘ) [46].  

ʊʘʙʣʠʮʘ.  

ʉɽʂʈɽʊʀʈʋɽʄʓɽ ɾʀʈʆɺʆʁ ʊʂɸʅʔʖ ʇʈʆɺʆʉʇɸʃʀʊɽʃʔʅʓɽ ʌɸʂʊʆʈʓ 

 

ʇʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ 

ʬʘʢʪʦʨʳ, ʩʠʥʪʝʟʠʨʫʝʤʳʝ 

ʞʠʨʦʚʦʡ ʪʢʘʥʴʶ 

ʉʦʩʪʦʷʥʠʝ 

ʧʨʠ 

ʦʞʠʨʝʥʠʠ 

ʂʦʤʤʝʥʪʘʨʠʡ 

ʃʝʧʪʠʥ ŷ ʇʦʜʘʚʣʷʝʪ ʧʦʪʨʝʙʣʝʥʠʝ ʧʠʱʠ; ʦʞʠʨʝʥʠʝ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʣʝʧʪʠʥʫ 

ɸʜʠʧʦʥʝʢʪʠʥ Ź ʉʝʥʩʠʙʠʣʠʟʘʪʦʨ ʠʥʩʫʣʠʥʘ; ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ 

ʜʝʡʩʪʚʠʝ 

ʈʝʟʠʩʪʠʥ ŷ ʀʥʜʫʮʠʨʫʝʪ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʠʥʩʫʣʠʥʫ; ʫ ʯʝʣʦʚʝʢʘ 

ʩʝʢʨʝʪʠʨʫʝʪʩʷ ʤʘʢʨʦʬʘʛʘʤʠ 

ʈʝʪʠʥʦʣ-ʩʚʷʟʳʚʘʶʱʠʡ 

ʙʝʣʦʢ-4 

ŷ ʄʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ 

ʠʥʩʫʣʠʥʫ 

ɺʠʩʬʘʪʠʥ ŷ ʀʥʩʫʣʠʥʦ-ʤʠʤʝʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʆʤʝʥʪʠʥ Ź ʉʝʥʩʠʙʠʣʠʟʘʪʦʨ ʠʥʩʫʣʠʥʘ; ʚʝʨʦʷʪʥʦ, ʩʝʢʨʝʪʠʨʫʝʪʩʷ 

ʩʪʨʦʤʘʣʴʥʳʤʠ ʩʦʩʫʜʠʩʪʳʤʠ ʢʣʝʪʢʘʤʠ ʠ ʘʜʠʧʦʮʠʪʘʤʠ 

ʌʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ-

ʘʣʴʬʘ 

ŷ ʀʥʜʫʮʠʨʫʝʪ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʠʥʩʫʣʠʥʫ 

ʀʥʪʝʨʣʝʡʢʠʥ-6 ŷ ʀʥʜʫʮʠʨʫʝʪ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʠʥʩʫʣʠʥʫ 

ʀʥʪʝʨʣʝʡʢʠʥ-1-ʙʝʪʘ ŷ ɺʤʝʩʪʝ ʩ ʠʥʪʝʨʣʝʡʢʠʥʦʤ-6 ʷʚʣʷʶʪʩʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 

ʄʦʥʦʮʠʪʘʨʥʳʡ 

ʭʝʤʦʘʪʪʨʘʢʪʘʥʪʥʳʡ 

ʧʨʦʪʝʠʥ-1 

ŷ ʀʥʜʫʮʠʨʫʝʪ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʠʥʩʫʣʠʥʳ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʠʥʬʠʣʴʪʨʘʮʠʠ ʩʪʝʥʢʠ ʩʦʩʫʜʦʚ 

ʤʦʥʦʮʠʪʘʤʠ/ʤʘʢʨʦʬʘʛʘʤʠ 

ʉ-ʨʝʘʢʪʠʚʥʳʡ ʙʝʣʦʢ ŷ ɹʝʣʦʢ ʦʩʪʨʦʡ ʬʘʟʳ, ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʌʘʢʪʦʨ ʪʦʨʤʦʞʝʥʠʷ 

ʤʠʛʨʘʮʠʠ ʤʘʢʨʦʬʘʛʦʚ 

ŷ ʇʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʤʝʜʠʘʪʦʨ 

ʀʥʛʠʙʠʪʦʨ ʘʢʪʠʚʘʪʦʨʳ 

ʧʣʘʟʤʠʥʦʛʝʥʘ-1 

ŷ ʀʥʛʠʙʠʪʦʨ ʬʠʙʨʠʥʦʣʠʟʘ, ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 
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ɺʠʩʮʝʨʘʣʴʥʘʷ ʞʠʨʦʚʘʷ ʪʢʘʥʴ, ʢʦʪʦʨʘʷ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ, ʤʦʜʫʣʠʨʫʝʪ 

ʩʠʥʪʝʟ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʚ ʧʝʯʝʥʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʥʪʝʨʣʝʡʢʠʥ-6 (ʀʃ-6), ʚʳʟʳʚʘʷ 

ʫʩʠʣʝʥʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ. ʅʝʢʦʪʦʨʳʝ ʙʝʣʢʠ ʦʩʪʨʦʡ ʬʘʟʳ ʷʚʥʦ ʫʯʘʩʪʚʫʶʪ ʚ 

ʧʨʠʯʠʥʥʦʤ ʧʫʪʠ ʪʨʦʤʙʦʛʝʥʝʟʘ, ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʪʨʦʤʙʦʚ; ʥʘʧʨʠʤʝʨ, ʬʘʢʪʦʨ 

ʩʚʝʨʪʳʚʘʥʠʷ ʬʠʙʨʠʥʦʛʝʥ ʠ ʠʥʛʠʙʠʪʦʨ ʘʢʪʠʚʘʪʦʨʘ ʧʣʘʟʤʠʥʦʛʝʥʘ-1 (PAI-1), ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʠʥʛʠʙʠʪʦʨʦʤ ʬʠʙʨʠʥʦʣʠʟʘ ʠ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʉʉɿ [47ï48]. ʇʝʯʝʥʴ ʪʘʢʞʝ 

ʩʠʥʪʝʟʠʨʫʝʪ ʨʝʘʛʝʥʪʳ ʦʩʪʨʦʡ ʬʘʟʳ, ʢʦʪʦʨʳʝ, ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʤ ʚʦʩʧʘʣʝʥʠʝʤ ʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʦʣʝʟʥʳʭ ʙʠʦʤʘʨʢʝʨʦʚ 

ʚʦʩʧʘʣʝʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ; ʥʘʧʨʠʤʝʨ, ʉ-ʨʝʘʢʪʠʚʥʳʡ ʙʝʣʦʢ (ʉʈɹ) ʠʣʠ 

ʩʳʚʦʨʦʪʦʯʥʳʡ ʘʤʠʣʦʠʜ-ɸ [49]. ʋʨʦʚʥʠ ʵʪʠʭ ʤʘʨʢʝʨʦʚ ʚ ʢʨʦʚʠ ʦʪʨʘʞʘʶʪ ʦʙʱʠʡ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʩʪʘʪʫʩ ʯʝʣʦʚʝʢʘ. ʅʘʨʷʜʫ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, 

ʂʚʝʙʝʢʩʢʦʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʞʠʨʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʩʠʩʪʝʤʥʳʤ 

ʚʦʩʧʘʣʝʥʠʝʤ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʚ ʩʚʷʟʴ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʚʠʩʮʝʨʘʣʴʥʦʡ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʠ 

ʫʨʦʚʥʝʤ ʉʈɹ [50]. ʊʦ ʞʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʘʢʞʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʉʈɹ ʧʦʚʳʰʘʝʪʩʷ ʧʦ ʤʝʨʝ 

ʫʚʝʣʠʯʝʥʠʷ ʦʢʨʫʞʥʦʩʪʠ ʪʘʣʠʠ. 

 

ɸʜʘʧʪʠʚʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʚ ʞʠʨʦʚʦʡ ʪʢʘʥʠ 

ʈʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ ʧʦʜʪʚʝʨʞʜʘʶʪ ʫʯʘʩʪʠʝ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ [51ï52]. ʂʘʢ ʠ ʧʨʠ ʘʪʝʨʦʩʢʣʝʨʦʟʝ, ʊ-ʣʠʤʬʦʮʠʪʳ ʤʦʛʫʪ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʘʞʥʳʡ ʨʝʛʫʣʷʪʦʨʥʳʡ ʚʢʣʘʜ ʚ ʚʨʦʞʜʝʥʥʳʡ ʠʤʤʫʥʠʪʝʪ ʚ ʚʠʜʝ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ Th1-ʮʠʪʦʢʠʥʦʚ, ʪʘʢʠʭ ʢʘʢ ʀʌʅ-ɔ, ʠ Th2-ʮʠʪʦʢʠʥʦʚ, ʪʘʢʠʭ ʢʘʢ ʀʃ-10, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʛʨʘʥʠʯʠʚʘʪʴ ʚʦʩʧʘʣʝʥʠʝ [53ï54]. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʜʘʚʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ CD8+ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʠ ʊ-ʨʝʛʫʣʷʪʦʨʥʳʭ ʢʣʝʪʦʢ ʚ 

ʨʝʛʫʣʷʮʠʠ ʚʦʩʧʘʣʝʥʠʷ ʞʠʨʦʚʦʡ ʪʢʘʥʠ, ʯʪʦ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʚʘʞʥʦʩʪʠ 

ʧʨʠʦʙʨʝʪʝʥʥʦʛʦ ʟʚʝʥʘ ʠʤʤʫʥʠʪʝʪʘ ʧʨʠ ʦʞʠʨʝʥʠʠ [55ï56]. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʦʚʝʨʠʣʠ ʛʠʧʦʪʝʟʫ 

ʦ ʪʦʤ, ʯʪʦ ʧʨʠʦʙʨʝʪʝʥʥʳʡ ʠʤʤʫʥʠʪʝʪ ʪʘʢʞʝ ʫʯʘʩʪʚʫʝʪ ʚ ʨʘʟʚʠʪʠʠ ʚʦʩʧʘʣʝʥʠʷ ʚ ʞʠʨʦʚʦʡ 

ʪʢʘʥʠ [57]. ɺ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʘʤʮʳ ʤʳʰʝʡ C57BL/6 ʧʦʪʨʝʙʣʷʣʠ ʩʪʘʥʜʘʨʪʥʫʶ ʜʠʝʪʫ ʩ 

ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʦʚ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʠʤʠ 6-ʥʝʜʝʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʘ ʟʘʪʝʤ ʙʳʣʠ 

ʧʝʨʝʚʝʜʝʥʳ ʥʘ ʜʠʝʪʫ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʦʚ ʚ ʪʝʯʝʥʠʝ 15 ʠʣʠ 21 ʥʝʜʝʣʠ. 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʞʠʚʦʪʥʳʭ ʦʩʪʘʚʘʣʘʩʴ ʥʘ ʥʠʟʢʦʞʠʨʦʚʦʡ ʜʠʝʪʝ. ʇʨʦʪʦʯʥʘʷ ʮʠʪʦʤʝʪʨʠʷ 

ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚʠʩʮʝʨʘʣʴʥʘʷ ʞʠʨʦʚʘʷ ʪʢʘʥʴ ʫ ʪʫʯʥʳʭ ʤʳʰʝʡ (ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ) ʩʦʜʝʨʞʘʣʘ 

ʙʦʣʴʰʝ ʤʘʢʨʦʬʘʛʦʚ, ʯʝʤ ʫ ʭʫʜʳʭ ʤʳʰʝʡ (ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ). ɺʠʩʮʝʨʘʣʴʥʘʷ ʞʠʨʦʚʘʷ ʪʢʘʥʴ 

ʪʫʯʥʳʭ ʤʳʰʝʡ ʪʘʢʞʝ ʩʦʜʝʨʞʘʣʘ ʙʦʣʴʰʝ CD4+ ʠ CD8+ ʊ-ʣʠʤʬʦʮʠʪʦʚ, ʯʝʤ ʫ ʭʫʜʳʭ ʤʳʰʝʡ 

(ʨ<0,05). ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʷ ʜʘʣʘ ʘʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ɺ ʜʦʧʦʣʥʝʥʠʠ ʢ 

ʪʦʤʫ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʘʢʞʝ ʚʳʷʚʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʢʣʝʪʦʢ, ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʭ ʘʥʪʠʛʝʥ I-Ab ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ II ʢʣʘʩʩʘ 

ʤʳʰʠ ʚ ʚʠʩʮʝʨʘʣʴʥʦʡ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʫ  ʪʫʯʥʳʭ ʤʳʰʝʡ, ʯʝʤ ʚ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʭʫʜʳʭ 

ʤʳʰʝʡ [57].  

ʕʪʦ ʦʪʢʨʳʪʠʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʣʦʢʘʣʴʥʫʶ ʘʢʪʠʚʘʮʠʶ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʚ ʞʠʨʦʚʦʡ ʪʢʘʥʠ 

ʪʫʯʥʳʭ ʤʳʰʝʡ. ʕʢʩʧʨʝʩʩʠʷ ʀʌʅ-ɔ ʚ ʚʠʩʮʝʨʘʣʴʥʦʡ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʫ ʪʫʯʥʳʭ ʤʳʰʝʡ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʣʘʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʭʫʜʳʤʠ ʤʳʰʘʤʠ (ʨ<0,04), ʯʪʦ ʙʳʣʦ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʝʡ ʩ ʦʙʨʘʪʥʦʡ 

ʪʨʘʥʩʢʨʠʧʮʠʝʡ, ʢʦʪʦʨʘʷ ʠʟʤʝʨʷʣʘ ʫʨʦʚʥʠ ʀʌʅ-ɔ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʈʅʂ ʛʣʠʮʝʨʘʣʴʜʝʛʠʜ-3-

ʬʦʩʬʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ [57]. ʅʘʣʠʯʠʝ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʠ ʀʌʅ-ɔ ʚ ʞʠʨʦʚʦʡ ʪʢʘʥʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʢʪʠʚʥʦʩʪʠ ʭʝʤʦʘʪʪʨʘʢʪʘʥʪʦʚ ʊ-ʣʠʤʬʦʮʠʪʦʚ. ʇʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 
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ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʛʦ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʤʳʰʠʥʳʭ 

ʘʜʠʧʦʮʠʪʦʚ 3T3-L1, ʩʪʠʤʫʣʠʨʦʚʘʥʥʳʭ ʀʌʅ-ɔ in vitro. ʉʪʠʤʫʣʠʨʦʚʘʥʥʳʝ ʀʌʅ-ɔ ʢʣʝʪʢʠ 

ʠʤʝʣʠ ʧʦʚʳʰʝʥʥʳʝ ʫʨʦʚʥʠ 5 ʩʝʤʝʡʩʪʚ ʛʝʥʦʚ: ʪʝʭ, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʟʘ ʤʝʪʘʙʦʣʠʟʤ ʣʠʧʠʜʦʚ, 

ʤʝʪʘʙʦʣʠʟʤ ʛʣʶʢʦʟʳ, ʤʝʪʘʙʦʣʠʟʤ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ ʠ ʭʝʤʦʢʠʥʳ. ɺ 

ʧʦʩʣʝʜʩʪʚʠʠ ʫʯʝʥʳʝ ʩʦʩʨʝʜʦʪʦʯʠʣʠʩʴ ʥʘ ʭʝʤʦʢʠʥʘʭ ʠʟ-ʟʘ ʠʭ ʚʢʣʘʜʘ ʚ ʨʝʢʨʫʪʠʨʦʚʘʥʠʝ 

ʤʦʥʦʥʫʢʣʝʘʨʥʳʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʥʘʩʝʣʷʶʪ ʞʠʨʦʚʫʶ ʪʢʘʥʴ ʠ ʧʨʦʜʫʮʠʨʫʶʪ 

ʮʠʪʦʢʠʥʳ, ʚʳʟʳʚʘʶʱʠʝ ʦʩʪʨʫʶ ʬʘʟʫ ʨʝʘʢʮʠʠ ʚ ʧʝʯʝʥʠ. ʉʪʠʤʫʣʠʨʦʚʘʥʥʳʝ ʀʌʅ-ɔ 

ʘʜʠʧʦʮʠʪʳ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʥʫʶ ʧʨʦʜʫʢʮʠʶ ʨʷʜʘ ʭʝʤʦʢʠʥʦʚ ʠʟ 

ʩʝʤʝʡʩʪʚ CC ʠ CXC, ʘ ʪʘʢʞʝ ʭʝʤʦʢʠʥʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ (ʨ<0,05). ʋʚʝʣʠʯʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ 

CXCR3 ʧʨʝʜʩʪʘʚʣʷʣʦ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ, ʧʦʩʢʦʣʴʢʫ ʵʪʦʪ ʭʝʤʦʢʠʥʦʚʳʡ ʨʝʮʝʧʪʦʨ ʠʟʙʠʨʘʪʝʣʴʥʦ 

ʩʚʷʟʳʚʘʝʪ ʭʝʤʦʢʠʥʳ IP-10, MIG ʠ I-TAC ʠ ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʊ-

ʣʠʤʬʦʮʠʪʘʭ. ʕʪʠ 3 ʭʝʤʦʢʠʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʠʩʴ ʚ ʩʪʠʤʫʣʠʨʦʚʘʥʥʳʭ ʀʌʅ-ɔ ʢʣʝʪʢʘʭ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʦʙʨʘʙʦʪʘʥʥʳʤʠ ʢʣʝʪʢʘʤʠ (ʨ<0,05), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʀʌʅ-

ɔ ʠʟʙʠʨʘʪʝʣʴʥʦ ʨʝʛʫʣʠʨʫʝʪ ʵʢʩʧʨʝʩʩʠʶ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʛʝʥʦʚ ʚ ʘʜʠʧʦʮʠʪʘʭ. ʇʨʝʜʳʜʫʱʠʝ 

ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʛʨʫʧʧʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ CD4+ ʊ-ʣʠʤʬʦʮʠʪʳ, ʥʘʢʘʧʣʠʚʘʶʱʠʝʩʷ ʚ 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʣʷʰʢʘʭ ʯʝʣʦʚʝʢʘ, ʵʢʩʧʨʝʩʩʠʨʫʶʪ CXCR3 [34]. ʀʥʢʫʙʘʮʠʷ 

ʧʝʨʠʛʦʥʘʜʥʦʡ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʤʳʰʝʡ ʩ ʀʌʅ-ɔ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʣʘ ʩʝʢʨʝʮʠʶ IP-10 ʠ 

MIG, ʧʦʜʪʚʝʨʞʜʘʷ ʨʦʣʴ ʀʌʅ-ɔ ʚ ʩʪʠʤʫʣʷʮʠʠ ʵʢʩʧʨʝʩʩʠʠ ʵʪʠʭ ʛʝʥʦʚ ʭʝʤʦʢʠʥʦʚ [57]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʤʳʰʘʭ ʜʠʢʦʛʦ ʪʠʧʘ C57BL6 (WT) ʠ ʩ ʜʝʬʠʮʠʪʦʤ ʀʌʅ-ɔ ʨʘʩʰʠʨʠʣʠ 

ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ in vitro in vivo [57]. ʄʳʰʠ ʧʦʪʨʝʙʣʷʣʠ ʦʙʳʯʥʫʶ ʧʠʱʫ ʚ ʪʝʯʝʥʠʝ 5 ʥʝʜʝʣʴ, ʘ 

ʟʘʪʝʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʤʳʰʝʡ ʩ ʜʝʬʠʮʠʪʦʤ WT ʠ ʀʌʅ-ɔ (n=6) ʙʳʣʠ ʧʝʨʝʚʝʜʝʥʳ ʥʘ 

ʚʳʩʦʢʦʞʠʨʥʫʶ ʜʠʝʪʫ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʩʪʘʣʴʥʳʝ ʤʳʰʠ ʩ ʜʝʬʠʮʠʪʦʤ WT ʠ ʀʌʅ-ɔ ʦʩʪʘʚʘʣʠʩʴ 

ʥʘ ʥʠʟʢʦʞʠʨʥʦʡ ʜʠʝʪʝ ʚ ʪʝʯʝʥʠʝ 15 ʥʝʜʝʣʴ, ʧʦʩʣʝ ʯʝʛʦ ʪʢʘʥʠ ʦʪ ʚʩʝʭ ʤʳʰʝʡ ʙʳʣʠ ʩʦʙʨʘʥʳ. ɺ 

ʙʝʣʦʡ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʵʢʩʧʨʝʩʩʠʷ ʢʘʢ MCP-1, ʪʘʢ ʠ ʨʝʛʫʣʠʨʫʝʤʳʭ ʧʨʠ ʘʢʪʠʚʘʮʠʠ ʥʦʨʤʘʣʴʥʳʭ 

ʊ-ʢʣʝʪʦʢ, ʵʢʩʧʨʝʩʩʠʨʫʝʤʳʭ ʠ ʩʝʢʨʝʪʠʨʫʝʤʳʭ (RANTES), ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʘʩʴ ʫ ʤʳʰʝʡ ʩ 

ʜʝʬʠʮʠʪʦʤ ʀʌʅ-ɔ ʥʘ ʜʠʝʪʝ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʳʰʘʤʠ WT ʥʘ 

ʜʠʝʪʝ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʦʚ. ʂʨʠʚʳʝ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʛʣʶʢʦʟʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʜʝʬʠʮʠʪ ʀʌʅ-ɔ ʦʢʘʟʳʚʘʝʪ ʩʠʩʪʝʤʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʳʰʝʡ, ʧʦʣʫʯʘʚʰʠʭ ʚʳʩʦʢʦʞʠʨʥʫʶ ʜʠʝʪʫ. 

ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʀʌʅ-ɔ-ʜʝʬʠʮʠʪʥʳʭ ʠ WT ʤʳʰʝʡ ʥʘ ʜʠʝʪʳ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʦʚ 

ʠʤʝʣʠ ʩʭʦʜʥʳʝ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʛʣʶʢʦʟʝ ʢʨʠʚʳʝ, ʀʌʅ-ɔ-ʜʝʬʠʮʠʪʥʳʭ ʤʳʰʝʡ ʥʘ ʜʠʝʪʫ ʩ 

ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʦʚ ʠʤʝʣʠ ʙʦʣʴʰʝ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʛʣʶʢʦʟʝ, ʯʝʤ ʚʝʩʘ ʫ ʤʳʰʝʡ, 

ʢʦʪʦʨʳʭ ʢʦʨʤʠʣʠ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʦʚ. ʆʮʝʥʢʘ ʩʦʜʝʨʞʘʥʠʷ ʤʘʢʨʦʬʘʛʦʚ ʚ ʞʠʨʦʚʦʡ 

ʪʢʘʥʠ ʵʪʠʭ ʞʠʚʦʪʥʳʭ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʫ ʤʳʰʝʡ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʀʌʅ-ɔ-ʜʝʬʠʮʠʪʥʳʭ 

ʞʠʨʦʚ ʢʦʣʠʯʝʩʪʚʦ Mac-3-ʧʦʟʠʪʠʚʥʳʭ ʢʣʝʪʦʢ ʙʳʣʦ ʩʥʠʞʝʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʳʰʘʤʠ ʩ 

ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʘ WT (ʨ<0,05). ʕʪʠ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʜʝʬʠʮʠʪ 

ʀʌʅ-ɔ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʠ ʥʘʢʦʧʣʝʥʠʝ ʤʘʢʨʦʬʘʛʦʚ ʚ ʞʠʨʦʚʦʡ 

ʪʢʘʥʠ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʘʝʪ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʢ ʛʣʶʢʦʟʝ ʫ ʤʳʰʝʡ in vivo. ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʠ ʀʌʅ-ɔ ʚ ʨʝʛʫʣʷʮʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʝʛʦ ʦʞʠʨʝʥʠʝ, ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʥʦʚʳʡ ʤʝʭʘʥʠʟʤ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ 

ʤʝʜʠʘʪʦʨʳ ʘʜʘʧʪʠʚʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʤʦʛʫʪ ʚʥʦʩʠʪʴ ʚʢʣʘʜ ʚ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ ʧʨʠ 

ʦʞʠʨʝʥʠʠ [57]. 

 

ɸʜʠʧʦʥʝʢʪʠʥ ʢʘʢ ʤʦʜʫʣʷʪʦʨ ʘʜʘʧʪʠʚʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ 

ɾʠʨʦʚʘʷ ʪʢʘʥʴ ʚʳʨʘʙʘʪʳʚʘʝʪ ʨʷʜ ʘʜʠʧʦʮʠʪʦʢʠʥʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʘʜʠʧʦʥʝʢʪʠʥ [58ï62]. ʊʫʯʥʳʝ ʤʳʰʠ ʠ ʣʶʜʠ ʠʤʝʶʪ ʙʦʣʝʝ ʥʠʟʢʠʝ 

ʫʨʦʚʥʠ ʧʣʘʟʤʳ ʘʜʠʧʦʥʝʢʪʠʥʘ ʯʝʤ ʠʭ ʙʦʣʝʝ ʭʫʜʦʱʘʚʳʝ ʜʚʦʡʥʠʢʠ [58, 63ï64]. Y. Okamoto ʩ 
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ʩʦʘʚʪ. ʠʟʫʯʘʣʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʘʜʠʧʦʥʝʢʪʠʥʘ, ʯʪʦʙʳ ʫʪʦʯʥʠʪʴ ʝʛʦ ʨʦʣʴ ʚ 

ʨʝʛʫʣʷʮʠʠ ʘʪʝʨʦʛʝʥʝʟʘ ʯʝʨʝʟ ʭʝʤʦʘʪʪʨʘʢʪʘʥʪʥʳʡ ʧʫʪʴ ʊ-ʣʠʤʬʦʮʠʪʦʚ [65]. ʏʝʣʦʚʝʯʝʩʢʠʝ 

ʤʦʥʦʮʠʪʳ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʩ ʨʝʢʦʤʙʠʥʘʥʪʥʳʤ ʯʝʣʦʚʝʯʝʩʢʠʤ ʘʜʠʧʦʥʝʢʪʠʥʦʤ ʠʣʠ ʙʝʟ ʥʝʛʦ ʚ 

ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ, ʘ ʟʘʪʝʤ ʧʦʜʚʝʨʛʘʣʠ ʩʪʠʤʫʣʷʮʠʠ ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʦʤ (ʃʇʉ) ʚ ʪʝʯʝʥʠʝ 6 

ʯʘʩʦʚ. ʊʨʘʥʩʢʨʠʧʮʠʦʥʥʦʝ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʃʇʉ ʟʘʤʝʪʥʦ ʠʥʜʫʮʠʨʫʝʪ 

ʵʢʩʧʨʝʩʩʠʶ IP-10, I-TAC ʠ MIG ʚ ʢʣʝʪʢʘʭ, ʥʝ ʧʦʜʚʝʨʛʥʫʪʳʭ ʚʦʟʜʝʡʩʪʚʠʶ ʘʜʠʧʦʥʝʢʪʠʥʘ. 

ʇʨʝʠʥʢʫʙʘʮʠʷ ʩ ʘʜʠʧʦʥʝʢʪʠʥʦʤ ʩʠʣʴʥʦ ʠʥʛʠʙʠʨʦʚʘʣʘ ʃʇʉ-ʠʥʜʫʮʠʨʦʚʘʥʥʫʶ ʵʢʩʧʨʝʩʩʠʶ IP-

10 (ī99,1%, ʨ<0,01), I-TAC (ī97,1%, ʨ<0,01) ʠ MIG (ī90,7%, ʨ<0,05) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ, ʥʝ ʧʦʣʫʯʘʚʰʠʤ ʘʜʠʧʦʥʝʢʪʠʥ. ɸʜʠʧʦʥʝʢʪʠʥ ʠʥʛʠʙʠʨʦʚʘʣ ʵʢʩʧʨʝʩʩʠʶ ʵʪʠʭ 

ʭʝʤʦʢʠʥʦʚ ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʤʈʅʂ, ʪʘʢ ʠ ʥʘ ʫʨʦʚʥʝ ʙʝʣʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ. 

ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʘʧʦʣʠʧʦʧʨʦʪʝʠʥ-E-ʜʝʬʠʮʠʪʥʳʭ ʠ 

ʘʜʠʧʦʥʝʢʪʠʥʘ ʩ ʜʚʦʡʥʳʤ ʜʝʬʠʮʠʪʦʤ (aʧʦEī/ī APNī/ī) ʤʳʰʘʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ 30 ʥʝʜʝʣʴ, 

ʧʣʘʟʤʝʥʥʳʝ ʫʨʦʚʥʠ ʀP-10, ʀʌʅ-ɔ-ʠʥʜʫʮʠʨʫʝʤʦʛʦ ʭʝʤʦʢʠʥʘ ʊ-ʣʠʤʬʦʮʠʪʦʚ, ʙʳʣʠ ʥʘ 44% 

ʚʳʰʝ ʫ ʘʧʦɽī/ī APNī/ī ʤʳʰʝʡ, ʯʝʤ ʫ ʘʧʦɽī/ī ɸPN+/+ ʤʳʰʝʡ (ʨ<0,05). ʋ ʤʳʰʝʡ apoEī/ī 

APNī/ī ʪʘʢʞʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʝ ʧʦʨʘʞʝʥʠʷ (ʨ<0,05) 

ʠ ʙrʣʦ ʥʘ 63% ʙʦʣʴʰʝ CD4+ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʚ ʦʯʘʛʘʭ ʧʦʨʘʞʝʥʠʷ ʚ ʢʦʨʥʝ ʘʦʨʪʳ, ʯʝʤ ʫ ʤʳʰʝʡ 

ʘʧʦɽī/ī APN+/+ (ʨ<0,05), ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʘʜʠʧʦʥʝʢʪʠʥ ʟʘʤʝʜʣʷʝʪ ʨʝʢʨʫʪʠʨʦʚʘʥʠʝ ʊ-

ʣʠʤʬʦʮʠʪʦʚ ʚ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʘʪʝʨʦʤʘʪʦʟʥʦʡ ʙʣʷʰʢʝ. ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʨʦʣʴ 

ʘʜʠʧʦʥʝʢʪʠʥʘ ʢʘʢ ʵʥʜʦʛʝʥʥʦʛʦ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʤʝʜʠʘʪʦʨʘ, ʫʯʘʩʪʚʫʶʱʝʛʦ ʢʘʢ ʚ 

ʧʨʠʦʙʨʝʪʝʥʥʦʤ, ʪʘʢ ʠ ʚʦ ʚʨʦʞʜʝʥʥʦʤ ʠʤʤʫʥʠʪʝʪʝ. ʕʪʠ ʜʘʥʥʳʝ ʥʝ ʪʦʣʴʢʦ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʘʜʠʧʦʥʝʢʪʠʥ ʩʥʠʞʘʝʪ ʧʨʦʜʫʢʮʠʶ ʭʝʤʦʢʠʥʦʚʳʭ ʣʠʛʘʥʜʦʚ CXCR3 ʤʘʢʨʦʬʘʛʘʤʠ ʯʝʣʦʚʝʢʘ, ʥʦ 

ʠ ʧʨʝʜʧʦʣʘʛʘʶʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʘʜʠʧʦʥʝʢʪʠʥ ʤʦʞʝʪ 

ʩʤʷʛʯʘʪʴ ʚʦʩʧʘʣʝʥʠʝ ʚʦ ʚʨʝʤʷ ʘʪʝʨʦʛʝʥʝʟʘ ʧʫʪʝʤ ʤʦʜʫʣʷʮʠʠ ʘʜʘʧʪʠʚʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ [65]. 

 

ʀʩʧʳʪʘʥʠʝ JUPITER: ʢʣʠʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʚʦʩʧʘʣʝʥʠʷ ʧʨʠ ʘʪʝʨʦʩʢʣʝʨʦʟʝ 

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʨʘʥʝʝ, ʫʨʦʚʝʥʴ ʤʘʨʢʝʨʘ ʚʦʩʧʘʣʝʥʠʷ ʉʈɹ ʚ ʢʨʦʚʠ (ʠʟʤʝʨʝʥʥʳʡ ʩ 

ʧʦʤʦʱʴʶ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʦʙʦʟʥʘʯʘʝʤʦʛʦ hsCRP) ʤʦʞʝʪ ʧʨʝʜʩʢʘʟʳʚʘʪʴ 

ʙʫʜʫʱʠʝ ʢʣʠʥʠʯʝʩʢʠʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʩʦʙʳʪʠʷ [49ï50]. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʠʩʩʣʝʜʦʚʘʥʠʷ AFCAPS/TExCAPS ʧʦʢʘʟʘʣ, ʯʪʦ ʦʯʝʚʠʜʥʦ ʟʜʦʨʦʚʳʝ ʣʶʜʠ ʩ ʥʝʢʦʪʦʨʳʤ 

ʚʦʩʧʘʣʝʥʠʝʤ (ʫʢʘʟʳʚʘʝʤʳʤ ʚʳʰʝ ʤʝʜʠʘʥʳ ʉʈɹ), ʥʦ ʥʠʞʝ ʤʝʜʠʘʥʳ ʫʨʦʚʥʷ ʣʠʧʦʧʨʦʪʝʠʜʦʚ 

ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʃʇʅʇ), ʪʝʤ ʥʝ ʤʝʥʝʝ, ʤʦʛʫʪ ʠʟʚʣʝʯʴ ʧʦʣʴʟʫ ʠʟ ʪʝʨʘʧʠʠ ʩʪʘʪʠʥʘʤʠ [66]. ʀ 

ʚʩʝ ʞʝ ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ, ʫ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʝ ʙʳʣʦ ʧʨʦʩʧʝʢʪʠʚʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʪʦʛʦ, 

ʯʪʦ ʪʝʨʘʧʠʷ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʉʈɹ, ʫʣʫʯʰʘʝʪ ʠʩʭʦʜʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʫʨʦʚʥʝʤ ʃʇʅʇ ʥʘ ʫʨʦʚʥʝ 

ʠʣʠ ʥʠʞʝ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʧʝʨʚʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʩʦʙʳʪʠʡ. 

ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴ P. Ridker ʨʘʟʨʘʙʦʪʘʣ ʠʩʩʣʝʜʦʚʘʥʠʝ çJUPITERè, ʯʪʦʙʳ 

ʧʝʨʩʧʝʢʪʠʚʥʦ ʧʨʦʚʝʨʠʪʴ ʵʪʫ ʛʠʧʦʪʝʟʫ ʚ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʤ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʤ ʧʣʘʮʝʙʦ-

ʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʢʣʠʥʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ [67]. ʇʘʮʠʝʥʪʳ ʙʝʟ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ 

ʩʝʨʜʮʘ ʚ ʘʥʘʤʥʝʟʝ, ʫʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ ʃʇʅʇ < 3,4 ʤʤʦʣʴ/ʣ ʠ ʉʈɹ > 19,0 ʥʤʦʣʴ/ʣ 

ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʧʦʣʫʯʘʣʠ ʣʝʯʝʥʠʝ ʨʦʟʫʚʘʩʪʘʪʠʥʦʤ 20 ʤʛ ʝʞʝʜʥʝʚʥʦ (n=8901) ʠʣʠ 

ʧʣʘʮʝʙʦ (n=8901). ʇʝʨʚʠʯʥʘʷ ʢʦʥʝʯʥʘʷ ʪʦʯʢʘ ʚʢʣʶʯʘʣʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʢʨʫʧʥʦʛʦ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʛʦ ʩʦʙʳʪʠʷ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʢʘʢ ʀʄ, ʥʝʬʘʪʘʣʴʥʳʡ ʠʥʩʫʣʴʪ, ʛʦʩʧʠʪʘʣʠʟʘʮʠʶ ʧʦ 

ʧʦʚʦʜʫ ʥʝʩʪʘʙʠʣʴʥʦʡ ʩʪʝʥʦʢʘʨʜʠʠ, ʧʨʦʮʝʜʫʨʫ ʘʨʪʝʨʠʘʣʴʥʦʡ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮʠʠ ʠʣʠ 

ʧʦʜʪʚʝʨʞʜʝʥʥʫʶ ʩʤʝʨʪʴ ʦʪ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʧʨʠʯʠʥ. ɺʪʦʨʠʯʥʳʝ ʢʦʥʝʯʥʳʝ ʪʦʯʢʠ 

ʚʢʣʶʯʘʣʠ ʢʦʤʧʦʥʝʥʪʳ ʧʝʨʚʠʯʥʦʡ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ, ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦ, ʠ ʩʤʝʨʪʴ 

ʦʪ ʣʶʙʦʡ ʧʨʠʯʠʥʳ. ʇʨʦʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣ ʧʨʦʚʝʜʝʥʠʝ 2 ʧʨʦʤʝʞʫʪʦʯʥʳʭ 

ʘʥʘʣʠʟʦʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 
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ʀʩʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʤʝʞʜʫ 2 ʛʨʫʧʧʘʤʠ ʣʝʯʝʥʠʷ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 

ʩʦʩʪʘʚʠʣ 66 ʣʝʪ, ʠ 38% ʠʩʧʳʪʫʝʤʳʭ ʙʳʣʠ ʞʝʥʱʠʥʘʤʠ. ʂʘʚʢʘʟʮʳ ʩʦʩʪʘʚʣʷʣʠ 71% 

ʠʩʧʳʪʫʝʤʳʭ; ʦʩʪʘʣʴʥʳʝ ʠʩʧʳʪʫʝʤʳʝ ʙʳʣʠ ʯʝʨʥʦʢʦʞʠʤʠ (12,5%) ʠʣʠ ʣʘʪʠʥʦʘʤʝʨʠʢʘʥʮʘʤʠ 

(12,7%). ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ 16% ʠʩʧʳʪʫʝʤʳʭ ʙʳʣʠ ʢʫʨʠʣʴʱʠʢʘʤʠ, 41% ʠʤʝʣʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ 

ʩʠʥʜʨʦʤ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 11,5% ʠʤʝʣʠ ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʠ 16,6% ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʩʧʠʨʠʥ. ʉʨʝʜʥʝʝ ʩʠʩʪʦʣʠʯʝʩʢʦʝ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʩʦʩʪʘʚʣʷʣʦ 

134 ʤʤ ʨʪ.ʩʪ., ʘ ʩʨʝʜʥʝʝ ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ - 80 ʤʤ ʨʪ. ʩʪ. ʉʨʝʜʥʠʡ ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ ʩʦʩʪʘʚʠʣ 

28,3. ɺ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ ʃʇʅʇ ʩʦʩʪʘʚʠʣ 2,8 ʤʤʦʣʴ/ʣ, ʩʨʝʜʥʠʡ 

ʫʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ ʣʠʧʦʧʨʦʪʝʠʜʦʚ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʃʇɺʇ) - 1,3 ʤʤʦʣʴ/ʣ, ʘ ʩʨʝʜʥʠʡ 

ʫʨʦʚʝʥʴ ʪʨʠʛʣʠʮʝʨʠʜʦʚ ð 1,3 ʤʤʦʣʴ/ʣ. ʋʨʦʚʝʥʴ ʉʈɹ ʩʦʩʪʘʚʠʣ 40,0 ʠ 40,9 ʥʤʦʣʴ / ʣ ʚ ʛʨʫʧʧʘʭ 

ʨʦʟʫʚʘʩʪʘʪʠʥʘ ʠ ʧʣʘʮʝʙʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʅʘ ʤʦʤʝʥʪ ʦʢʦʥʯʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʤʝʜʠʘʥʘ ʥʘʙʣʶʜʝʥʠʷ 1,9 ʛʦʜʘ; ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʥʘʙʣʶʜʝʥʠʝ 5,0 ʛʦʜʘ) ʚ ʛʨʫʧʧʝ ʨʦʟʫʚʘʩʪʘʪʠʥʘ ʧʨʦʠʟʦʰʣʦ 142 ʦʩʥʦʚʥʳʭ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʳʭ 

ʩʦʙʳʪʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 251 ʩʦʙʳʪʠʝʤ ʚ ʛʨʫʧʧʝ ʧʣʘʮʝʙʦ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʚʳʩʦʢʦʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ ʢʫʤʫʣʷʪʠʚʥʦʡ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʩʦʙʳʪʠʡ ʥʘ 44% ʧʨʠ 

ʪʝʨʘʧʠʠ ʨʦʟʫʚʘʩʪʘʪʠʥʦʤ (ʦʪʥʦʰʝʥʠʝ ʨʠʩʢʦʚ 0,56, 95% ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ 0,46-0,69; 

ʨ<0,00001). ʂʫʤʫʣʷʪʠʚʥʘʷ ʯʘʩʪʦʪʘ ʦʧʘʩʥʳʭ ʢʦʥʝʯʥʳʭ ʪʦʯʝʢ (ʀʄ, ʠʥʩʫʣʴʪ ʠʣʠ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʘʷ ʩʤʝʨʪʴ) ʩʥʠʟʠʣʘʩʴ ʥʘ 47% ʚ ʛʨʫʧʧʝ ʨʦʟʫʚʘʩʪʘʪʠʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ 

ʧʣʘʮʝʙʦ (ʨ<0,00001). ʋʯʘʩʪʥʠʢʠ ʛʨʫʧʧʳ ʨʦʟʫʚʘʩʪʘʪʠʥʘ ʧʝʨʝʥʝʩʣʠ ʥʘ 47% ʤʝʥʴʰʝ ʧʨʦʮʝʜʫʨ 

ʘʨʪʝʨʠʘʣʴʥʦʡ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮʠʠ ʠʣʠ ʛʦʩʧʠʪʘʣʠʟʘʮʠʡ ʧʦ ʧʦʚʦʜʫ ʥʝʩʪʘʙʠʣʴʥʦʡ ʩʪʝʥʦʢʘʨʜʠʠ, 

ʯʝʤ ʪʝ, ʢʪʦ ʧʦʣʫʯʘʣ ʧʣʘʮʝʙʦ (ʨ<0,00001). ʃʝʯʝʥʠʝ ʨʦʟʫʚʘʩʪʘʪʠʥʦʤ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʞʘʣʦ ʯʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʝʨʚʠʯʥʦʡ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ, ʘ ʪʘʢʞʝ 

ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʥʝʯʥʳʭ ʪʦʯʝʢ ʠʥʩʫʣʴʪʘ ʠ ʚʝʥʦʟʥʦʡ ʪʨʦʤʙʦʵʤʙʦʣʠʠ [67ï68]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ JUPITER ʧʦʢʘʟʘʣʦ, ʯʪʦ ʪʝʨʘʧʠʷ ʩʪʘʪʠʥʘʤʠ ʩʥʠʞʘʝʪ ʯʘʩʪʦʪʫ ʦʩʥʦʚʥʳʭ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʩʦʙʳʪʠʡ ʜʘʞʝ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʫʨʦʚʥʝʤ ʃʇʅʇ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ 

ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ ʣʝʯʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ. 

ʉʥʠʞʝʥʠʝ ʨʠʩʢʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʩʦʙʳʪʠʡ ʚ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʦʩʥʦʚʘʥʥʦʤ ʥʘ 

ʧʦʚʳʰʝʥʥʦʤ ʫʨʦʚʥʝ hsCRP, ʘ ʥʝ ʥʘ ʧʦʚʳʰʝʥʥʦʤ ʫʨʦʚʥʝ ʭʦʣʝʩʪʝʨʠʥʘ ʃʇʅʇ, ʧʨʝʚʳʩʠʣʦ 

ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʧʦʣʴʟʫ, ʥʘʙʣʶʜʘʚʰʫʶʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʪʠʥʦʚ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʝʝ 6000 ʠʩʧʳʪʫʝʤʳʭ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʵʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʠʤʝʣʠ ʉʈɹ>2 

ʤʛ/ʣ ʚ ʢʘʯʝʩʪʚʝ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʨʠʩʢʘ. ʇʦʩʣʝ ʘʥʘʣʦʛʠʯʥʦʛʦ ʘʥʘʣʠʟʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʪʝʨʘʧʠʠ ʩʪʘʪʠʥʘʤʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʦʩʪʨʳʤʠ ʢʦʨʦʥʘʨʥʳʤʠ ʩʦʙʳʪʠʷʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ JUPITER 

ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʣʠ ʠʩʭʦʜʳ ʧʦ ʜʦʩʪʠʛʥʫʪʳʤ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʨʦʚʥʷʤ ʉʈɹ ʠ ʃʇʅʇ. ʕʪʠ 

ʜʘʥʥʳʝ ʷʚʣʷʶʪʩʷ ʝʱʝ ʦʜʥʠʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʪʦʛʦ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ 

ʩʦʙʳʪʠʡ ʧʨʠ ʣʝʯʝʥʠʠ ʩʪʘʪʠʥʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʃʇʅʇ, ʪʘʢ ʠ ʟʘ 

ʩʯʝʪ ʃʇʅʇ-ʥʝʟʘʚʠʩʠʤʦʛʦ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ. ʕʪʠ ʩʦʚʧʘʜʘʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʠʥʪʝʨʚʝʥʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʝʨʚʠʯʥʦʡ ʠ ʚʪʦʨʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʢʣʠʥʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚʦʩʧʘʣʝʥʠʷ ʧʨʠ ʘʪʝʨʦʩʢʣʝʨʦʟʝ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʦʙʟʦʨʫ ʚ ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʫʯʘʩʪʚʫʶʪ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʤʳʰʘʭ ʠ 

ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʣʶʜʷʭ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʦʩʧʘʣʝʥʠʝ ʫʧʨʘʚʣʷʝʪ ʚʩʝʤʠ ʬʘʟʘʤʠ 

ʘʪʝʨʦʩʢʣʝʨʦʟʘ, ʚʢʣʶʯʘʷ ʠʥʠʮʠʘʮʠʶ, ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʠ ʪʨʦʤʙʦʪʠʯʝʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ 

ʧʦʨʘʞʝʥʠʷ. ɺʦʩʧʘʣʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʱʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʤʥʦʛʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ 

ʨʘʟʚʠʪʠʷ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʠ ʠʟʤʝʥʝʥʠʝʤ ʙʠʦʣʦʛʠʠ ʘʨʪʝʨʠʡ. ʄʦʜʠʬʠʢʘʮʠʷ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ 
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ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʢʣʠʥʠʯʝʩʢʫʶ ʧʦʣʴʟʫ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʚʦʩʧʘʣʝʥʠʷ ʠ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʡ. 

ʇʦʷʚʣʷʶʱʠʝʩʷ ʜʘʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʧʦʜʪʚʝʨʞʜʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʚ ʢʘʯʝʩʪʚʝ ʨʫʢʦʚʦʜʩʪʚʘ ʢ ʪʝʨʘʧʠʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʫʤʝʥʴʰʠʪʴ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʩʦʙʳʪʠʷ ʫ ʚʥʝʰʥʝ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 

ʠʟʙʝʛʘʣʠ ʙʳ ʦʙʥʘʨʫʞʝʥʠʷ ʢʘʢ ʩʪʦʷʱʠʝ, ʯʪʦʙʳ ʠʟʚʣʝʯʴ ʚʳʛʦʜʫ ʠʟ ʣʝʯʝʥʠʷ. ʂʦʥʮʝʧʮʠʷ 

ʚʦʩʧʘʣʝʥʠʷ ʧʨʠ ʘʪʝʨʦʩʢʣʝʨʦʟʝ ʧʦʷʚʠʣʘʩʴ ʠʟ ʦʙʣʘʩʪʠ ʪʝʦʨʠʠ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʤʦʞʝʪ ʩʪʘʪʴ ʧʦʣʝʟʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʢʣʠʥʠʢʝ ʜʣʷ ʣʝʯʝʥʠʷ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ.  
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ɸʥʥʦʪʘʮʠʷ. ʅʘʣʠʯʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ 

ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʢʦʨʨʝʣʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ, ʧʦʟʚʦʣʷʶʪ ʛʣʫʙʞʝ 

ʠʩʩʣʝʜʦʚʘʪʴ ʧʝʨʝʢʨʝʩʪʥʳʝ ʥʝʡʨʦʩʝʪʝʚʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʪʦʡ ʠ ʠʤʤʫʥʥʳʤʠ 

ʨʝʘʢʮʠʷʤʠ ʯʝʣʦʚʝʢʘ. ʀʤʤʫʥʥʳʡ ʛʦʤʝʦʩʪʘʟ ð ɻ ʪʦ ʙʘʣʘʥʩ ʤʝʞʜʫ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ 

ʪʦʣʝʨʘʥʪʥʦʩʪʴʶ ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʠʤʤʫʥʥʳʤʠ ʨʝʘʢʮʠʷʤʠ ð ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʚ ʠʩʭʦʜʝ ʟʜʦʨʦʚʴʷ ʠʣʠ ʙʦʣʝʟʥʠ. ɿʜʦʨʦʚʘʷ ʤʠʢʨʦʙʠʦʪʘ ð ɻ ʪʦ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʠʢʨʦʙʦʚ ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʝʝ ʙʠʦʭʠʤʠʯʝʩʢʦʝ, ʤʝʪʘʙʦʣʠʯʝʩʢʦʝ ʠ ʠʤʤʫʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ, 

ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʇ. ʀ. ʈʦʤʘʥʯʫʢ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʠʢʨʦʙʠʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʣʶʯʝʚʦʡ ʵʣʝʤʝʥʪ, ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʩʧʦʩʦʙʥʳʡ ʚʣʠʷʪʴ ʥʘ ʬʫʥʢʮʠʠ ʘʥʪʠʛʝʥʘ ʚʳʟʳʚʘʪʴ ʟʘʱʠʪʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʠ ʥʘ 

ʩʧʦʩʦʙʥʦʩʪʴ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʘʜʝʢʚʘʪʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʘʥʪʠʛʝʥʥʫʶ ʩʪʠʤʫʣʷʮʠʶ 

(ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʘʢʮʠʥʳ), ʜʝʡʩʪʚʫʷ ʚ ʢʘʯʝʩʪʚʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷʪʦʨʘ, ʘ ʪʘʢʞʝ 

ʧʨʠʨʦʜʥʦʛʦ ʘʜʲʶʚʘʥʪʘ ʚʘʢʮʠʥʳ. ʄʝʭʘʥʠʟʤʳ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʧʝʨʝʢʨʝʩʪʥʳʭ ʧʦʤʝʭ ʤʝʞʜʫ 

ʤʠʢʨʦʙʠʦʪʦʡ ʢʠʰʝʯʥʠʢʘ ʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʠʛʨʘʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ, ʦʩʦʙʝʥʥʦ ʚ 

ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ (ʨʘʥʥʷʷ ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʬʦʨʤʠʨʫʝʪ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ). 

ʅʦʚʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʧʨʠʚʦʜʷʪ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʩʦʩʪʘʚʫ ʠ ʙʦʛʘʪʩʪʚʫ ʤʠʢʨʦʙʠʦʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʟʥʦʦʙʨʘʟʠʪʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʦʪʚʝʪ ʥʘ ʧʨʠʚʠʚʢʠ. ɺʘʨʠʘʮʠʠ ʚ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʤʦʛʫʪ ʦʙʲʷʩʥʠʪʴ 

ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʘʢʮʠʥʘʮʠʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʠʟʤʝʨʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʠʢʨʦʙʠʦʪʳ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʥʘʨʷʜʫ ʩ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʠ ʥʦʚʳʤʠ ʢʦʥʮʝʧʮʠʷʤʠ ʚ ʦʙʣʘʩʪʠ 

ʠʤʤʫʥʦʣʦʛʠʠ, ʚʳʷʚʠʣʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʫʪʠ, ʧʦ ʢʦʪʦʨʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʭʦʟʷʠʥʘ ʠ 

ʤʠʢʨʦʙʠʦʪʳ ʧʨʦʪʝʢʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʦ, ʥʝʡʪʨʘʣʴʥʦ ʠʣʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ. ʄʠʢʨʦʙʠʦʪʘ 

ʢʠʰʝʯʥʠʢʘ ʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʫ ʠ ʢʘʯʝʩʪʚʦ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʦʧʨʝʜʝʣʷʝʪ ʩʦʩʪʘʚ ʠ ʣʦʢʘʣʠʟʘʮʠʶ ʤʠʢʨʦʙʠʦʪʳ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʟʜʦʨʦʚʘʷ ʤʠʢʨʦʙʠʦʪʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʦʜʫʣʠʨʫʝʪ ʢʠʰʝʯʥʳʡ ʠ ʩʠʩʪʝʤʥʳʡ 
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ʠʤʤʫʥʥʳʡ ʛʦʤʝʦʩʪʘʟ. ʅʦʚʘʷ ʫʧʨʘʚʣʷʝʤʘʷ ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ çʤʦʟʛʘ ʠ ʤʠʢʨʦʙʠʦʪʳè ð ɻ ʪʦ ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ 

ʤʝʜʠʮʠʥʩʢʘʷ ʧʨʦʛʨʘʤʤʘ ʧʘʮʠʝʥʪʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ 

ʧʠʪʘʪʝʣʴʥʦʡ ʵʧʠʛʝʥʝʪʠʢʠ ʠ ʬʘʨʤʵʧʠʛʝʥʝʪʠʢʠ, ʘ ʛʣʘʚʥʦʝ ð ʧʦʚrh ʝʥʠʶ ʟʘʱʠʪʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʠʤʤʫʥʠʪʝʪʘ.  

 

Abstract. The availability of innovative technologies, such as next-generation sequencing and 

correlated bioinformatics tools, allows deeper investigation of the cross-network relationships 

between the microbiota and human immune responses. Immune homeostasis is the balance between 

immunological tolerance and inflammatory immune responses ð a key feature in the outcome of 

health or disease. A healthy microbiota is the qualitative and quantitative ratio of diverse microbes 

of individual organs and systems, maintaining the biochemical, metabolic and immune equilibrium 

of the macroorganism necessary to preserve human health. The studies of P. I. Romanchuk found 

that the microbiota is a key element potentially capable of influencing antigen functions to induce a 

protective immune response and the ability of the immune system to adequately respond to 

antigenic stimulation (vaccine efficacy) by acting as an immunological modulator as well as a 

natural vaccine adjuvant. The mechanisms underlying the crosstalk between the gut microbiota and 

the immune system play a crucial role, especially at an early age (early gut microbiota forms 

immunological functions). New interactions, along with other genetic and environmental factors, 

lead to a certain composition and richness of the microbiota, which can diversify the individual 

response to vaccinations. Variations in microbial communities may explain the geographical 

effectiveness of vaccination. Modern technologies for quantifying the specific and functional 

characteristics of the microbiota of the gastrointestinal tract, along with fundamental and new 

concepts in the field of immunology, have revealed numerous ways in which the interaction of 

the host and microbiota proceeds favorably, neutrally or unfavorably. The gut microbiota has 

a strong influence on the shape and quality of the immune system, respectively, the immune system 

determines the composition and localization of the microbiota. Thus, a healthy microbiota directly 

modulates intestinal and systemic immune homeostasis. The new managed healthy biomicrobiota 

and personalized functional and balanced nutrition of the ñbrain and microbiotaò is a patient's long-

term medical program that allows the combined use of nutritional epigenetics and 

pharmacepigenetics, and most importantly, an increase in the protective mechanisms of immunity. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʝʪʘ, ʠʤʤʫʥʥʳʡ ʛʦʤʝʦʩʪʘʟ, ʠʤʤʫʥʦʤʦʜʫʣʷʮʠʷ, ʟʜʦʨʦʚʘʷ ʤʠʢʨʦʙʠʦʪʘ, 

ʤʝʞʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʠ ʚʥʫʪʨʠʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʬʘʢʪʦʨʳ,  ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʳ, ʦʙʨʘʟ 

ʞʠʟʥʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ. 

 

Keywords: diet, immune homeostasis, immunomodulation, healthy microbiota, inter-

individual and intra-individual factors, micro- and macro-elements, lifestyle, functional nutrition. 

 

ɺʚʝʜʝʥʠʝ 

ʅʦʚʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʧʨʠʚʦʜʷʪ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʩʦʩʪʘʚʫ ʠ ʙʦʛʘʪʩʪʚʫ ʤʠʢʨʦʙʠʦʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʟʥʦʦʙʨʘʟʠʪʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʦʪʚʝʪ ʥʘ ʧʨʠʚʠʚʢʠ. ɺʘʨʠʘʮʠʠ ʚ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʤʦʛʫʪ ʦʙʲʷʩʥʠʪʴ 

ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʘʢʮʠʥʘʮʠʠ [1]. 

ʅʦʚʘʷ ʫʧʨʘʚʣʷʝʤʘʷ ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ çʤʦʟʛʘ ʠ ʤʠʢʨʦʙʠʦʪʳè ð ɻ ʪʦ ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ 
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ʧʨʦʛʨʘʤʤʘ ʧʘʮʠʝʥʪʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʧʠʪʘʪʝʣʴʥʦʡ 

ʵʧʠʛʝʥʝʪʠʢʠ ʠ ʬʘʨʤʵʧʠʛʝʥʝʪʠʢʠ, ʘ ʛʣʘʚʥʦʝ  ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʣʠʧʨʘʛʤʘʟʠʠ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʨʦʜʫʢʪ ʧʠʪʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʙʠʦʤʘʨʢʝʨʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʷʚʣʷʝʪʩʷ ʮʝʣʝʚʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ ʢʘʢ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ, ʪʘʢ  ʠ ʜʣʷ 

ʙʠʦʤʠʢʨʦʙʠʦʪʳ ʚ ʯʘʩʪʥʦʩʪʠ. ʌʘʢʪʦʨʳ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʦʩʪʘʚʣʷʶʪ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʩʣʝʜʳ ʥʘ ʥʘʰʝʡ ɼʅʂ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ, 

ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʦʢʘʟʳʚʘʶʪ ʟʘʱʠʪʥʦʝ ʜʝʡʩʪʚʠʝ, ʘ ʜʨʫʛʠʝ ð ʚʨʝʜʥʦʝ. ɻʝʥʝʪʠʯʝʩʢʠʝ ʠ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʜʦʣʛʦʣʝʪʠʝ ʠ ʩʚʝʨʭʜʦʣʛʦʣʝʪʠʝ, ʪʨʝʙʫʶʪ ʦʪ 

ʯʝʣʦʚʝʢʘ ʨʘʟʫʤʥʦʛʦ ʥʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʠʨʦʜʦʡ ʠ ʦʙʱʝʩʪʚʦʤ, ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ 

ʙʫʜʫʱʠʝ ʟʜʦʨʦʚʳʝ ʧʦʢʦʣʝʥʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʇ. ʀ. ʈʦʤʘʥʯʫʢ (2020) ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʠ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʩʪʘʨʝʥʠʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ/ʧʝʨʝʛʨʫʟʢʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʥʝʩʣʠ 

ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʮʠʨʢʘʜʠʘʥʥʫʶ ʧʨʠʨʦʜʫ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ [1]. 

ʅʦʚʘʷ ʵʧʠʛʝʥʝʪʠʢʘ Homo sapiens ʫʧʨʘʚʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ 

ʤʝʭʘʥʠʟʤʦʚ ʩʪʘʨʝʥʠʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʩ ʙʠʦʣʦʛʠʝʡ, ʙʠʦʬʠʟʠʢʦʡ, ʬʠʟʠʦʣʦʛʠʝʡ ʠ ʬʘʢʪʦʨʘʤʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʨʝʛʫʣʷʮʠʠ ʪʨʘʥʩʢʨʠʧʮʠʠ. ʉʪʘʨʝʥʠʝ ð ɻ ʪʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʧʝʨʝʩʪʨʦʡʢʘ (ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ) ʠ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 

ʦʨʛʘʥʠʟʤʘ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʨʘʩʪʥʦʡ ʧʦʪʝʨʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʨʠʛʦʜʥʦʩʪʠ, ʙʦʣʝʟʥʷʤ, 

ʠ ʢ ʩʤʝʨʪʠ. ʇʦʥʠʤʘʥʠʝ ʧʨʠʯʠʥ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʧʨʦʙʣʝʤʥʳʭ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ [2]. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ð ʦʙʨʘʪʠʤʘ, ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʨʠ ʟʜʦʨʦʚʦʤ ʩʪʘʨʝʥʠʠ, ʠ ʩʚʷʟʘʥʥʳʭ ʩ 

ʚʦʟʨʘʩʪʦʤ ʟʘʙʦʣʝʚʘʥʠʷʭ [2]. 

ʈʘʟʨʘʙʦʪʢʠ ʇ. ʀ. ʈʦʤʘʥʯʫʢ (2020) ʧʦʟʚʦʣʷʶʪ ʫʧʨʘʚʣʷʪʴ ʦʩʪʨʳʤ ʠ ʭʨʦʥʠʯʝʩʢʠʤ 

ʩʪʨʝʩʩʦʤ, ʩʥʠʞʘʶʪ ʘʣʣʦʩʪʘʪʠʯʝʩʢʫʶ ʧʝʨʝʛʨʫʟʢʫ, ʧʦʚʳʰʘʶʪ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ʤʦʟʛʘ, 

ʚʢʣʶʯʘʶʪ ʛʠʙʨʠʜʥʳʝ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʪʦʜʠʢʠ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʠ 

ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʨʝʘʙʠʣʠʪʘʮʠʠ [3]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [3] ʫʩʪʘʥʦʚʣʝʥʳ ʦʩʥʦʚʥʳʝ 

ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʪʦʜʠʢʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ ʠ 

ʜʦʣʛʦʣʝʪʠʷ ʯʝʣʦʚʝʢʘ ʨʘʟʫʤʥʦʛʦ. 

ʍʨʦʥʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʠ ʧʩʠʭʦʭʨʦʥʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʘʪʝʛʠʠ ʟʘʱʠʪʳ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ 

ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʩʪʨʝʩʩʘ ʥʘ ʨʘʟʣʠʯʥʳʝ ʛʨʫʧʧʳ ʠ ʢʘʪʝʛʦʨʠʠ ʥʘʩʝʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʪ 

ʟʘʙʣʦʢʠʨʦʚʘʪʴ ʧʝʨʝʭʦʜ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚ ʢʦʛʥʠʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʩʧʦʩʦʙʥʳ ʥʘ ʤʥʦʛʦʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʢʦʛʥʠʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʠ ʢʦʛʥʠʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʠ 

ʛʠʙʨʠʜʥʦʡ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʜʨ., ʩ ʮʝʣʴʶ ʥʘʯʘʣʘ 

ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʤʦʟʛʘ H. sapiens [3]. 

ɺ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʨʘʙʦʪʘʭ ɸ. ʅ. ɺʦʣʦʙʫʝʚʘ ʠ ʇ. ʀ. ʈʦʤʘʥʯʫʢ ʠʩʩʣʝʜʦʚʘʥʳ ʤʝʭʘʥʠʟʤʳ 

ʠ ʤʦʜʝʣʠ ʩʣʦʞʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ, ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʝʞʜʫ ʮʝʨʝʙʨʘʣʴʥʦʡ ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʦʡ ʠ 

ʥʝʡʨʦʛʝʥʝʟʦʤ, ʯʝʨʝʟ ʨʘʟʚʠʪʠʝ ʠ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ, ʪʘʢʠʭ ʢʘʢ ʘʨʪʝʨʠʘʣʴʥʘʷ 

ʛʠʧʝʨʪʦʥʠʷ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʠ ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ [2, 4]. 

ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʦʥ ð ɻ ʧʠʛʝʥʝʪʠʯʝʩʢʠʡ ʜʘʨ ʯʝʣʦʚʝʢʫ ʩ ʙʦʣʴʰʠʤ ʠʥʪʝʣʣʝʢʪʦʤ, 

ʥʦʚʳʤʠ ʢʚʘʥʪʦʚʳʤʠ ʠʜʝʷʤʠ (ʢʘʞʜʳʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʦʙʲʝʢʪ ʠʤʝʝʪ ʢʚʘʥʪʦʚʳʝ ʩʦʩʪʦʷʥʠʷ ʠ 

ʧʘʨʘʣʣʝʣʴʥʳʝ ʤʠʨʳ) ʠ ʙʫʜʫʱʠʤʠ ʠʟʦʙʨʝʪʝʥʠʷʤʠ (ʦʪʢʨʳʪʠʷʤʠ). ʎʠʨʢʘʜʠʘʥʥʘʷ ʩʠʩʪʝʤʘ 
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H. sapiens ʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʯʘʩʳ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʳ 

ʛʝʥʝʪʠʯʝʩʢʠ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ. ɾʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ H. sapiens ð ɻ ʪʦ ʚʦʣʥʦʦʙʨʘʟʥʳʝ 

ʮʠʢʣʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʡ ʧʨʦʮʝʩʩʦʚ ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʩʪʨʝʩʩʘ. 

ʄʥʦʛʦʦʩʮʠʣʣʷʪʦʨʥʘʷ ʩʠʩʪʝʤʘ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʵʚʦʣʶʮʠʦʥʥʳʝ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʮʝʥʪʨʘʣʴʥʳʝ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʚʦʜʠʪʝʣʠ ʨʠʪʤʘ, ʧʝʨʚʠʯʥʳʝ ʠ ʚʪʦʨʠʯʥʳʝ ʧʝʡʩʤʝʢʝʨʳ. ʊʨʠ 

ʩʘʤʳʡ ʤʦʱʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʚʦʜʠʪʝʣʝʡ ʨʠʪʤʘ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʧʝʨʚʳʡ ð ʩʚʝʪ. ɺʪʦʨʦʡ ʧʦ 

ʤʦʱʥʦʩʪʠ ʚʦʜʠʪʝʣʴ ʨʠʪʤʘ ï ʧʠʪʘʥʠʝ. ʊʨʝʪʠʡ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʡ, ʚ ʪ. ʯ. ʩʦʮʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʦʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ ʠ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʷ ʣʠʯʥʦʩʪʠ [4]. 

ʎʠʨʢʘʜʠʘʥʥʳʡ ʩʪʨʝʩʩ ʚʳʟʳʚʘʝʪ ʜʠʩʨʝʛʫʣʷʮʠʶ çʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷè ʤʦʟʛʘ 

H. sapiens, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʥʘʨʫʰʝʥʠʝʤ ʨʘʙʦʪʳ çʢʦʛʥʠʪʠʚʥʦʛʦè ʠ çʚʠʩʮʝʨʘʣʴʥʦʛʦè ʤʦʟʛʘ. 

ʎʠʨʢʘʜʥʳʝ ʨʠʪʤʳ ʦʨʛʘʥʠʟʤʘ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʳ ʩʠʩʪʝʤʦʡ ʮʠʨʢʘʜʥʳʭ ʛʝʥʦʚ. ʎʠʨʢʘʜʠʘʥʥʳʝ 

ʯʘʩʳ ʠ ʮʠʨʢʘʜʥʘʷ ʩʠʩʪʝʤʘ ð ̫ ʚʣʷʶʪʩʷ ʙʠʦʬʠʟʠʯʝʩʢʠʤ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʨʝʛʫʣʷʪʦʨ 

ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʳ. ʎʠʨʢʘʜʥʘʷ ʩʠʩʪʝʤʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʚʦʣʶʮʠʦʥʥʳʡ 

ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ çʙʠʦʢʦʤʧʴʶʪʝʨʘè ʜʣʷ ʚʳʞʠʚʘʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʦʨʛʘʥʠʟʤʘ ʢ 

ʦʞʠʜʘʝʤʳʤ ʮʠʢʣʠʯʝʩʢʠʤ ʚʳʟʦʚʘʤ, ʨʘʟʣʠʯʥʦʡ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. ʇʦʥʠʤʘʥʠʝ 

ʚʨʝʤʝʥʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʩʪʨʝʩʩʦʨʘʤʠ ʠ ʩʪʨʝʩʩʦʚʳʤʠ ʨʝʘʢʮʠʷʤʠ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʤʦʣʝʢʫʣʷʨʥʳʭ ʦʩʥʦʚ ʬʠʟʠʦʣʦʛʠʠ ʠ ʧʘʪʦʛʝʥʝʟʘ ʟʘʙʦʣʝʚʘʥʠʷ. ʍʨʦʥʠʯʝʩʢʠʡ 

ʩʪʨʝʩʩ ʠ ʮʠʨʢʘʜʠʘʥʥʦʝ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʟʘʧʫʩʢʘʶʪ ʢʘʩʢʘʜ ʩʙʦʝʚ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʭ ʠ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. 

ʕʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʠ ʘʣʣʦʩʪʘʪʠʯʝʩʢʘʷ ʧʝʨʝʛʨʫʟʢʘ ʩʥʠʞʘʝʪ ʢʘʢ ʦʙʱʫʶ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ, ʪʘʢ ʠ ʝʛʦ ʬʠʟʠʯʝʩʢʫʶ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʠ ʢʦʛʥʠʪʠʚʥʫʶ 

ʩʦʩʪʘʚʣʷʶʱʠʝ. ʎʠʨʢʘʜʠʘʥʥʳʡ ʩʪʨʝʩʩ ʦʢʘʟʳʚʘʝʪ ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʥʘ ʯʝʣʦʚʝʢʘ, ʚʦ ʚʩʝ 

ʝʛʦ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ [5].  

ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʝʣʘʪʦʥʠʥʘ ʚ ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʳʭ ʪʢʘʥʷʭ ʧʨʝʚʦʩʭʦʜʠʪ ʝʛʦ ʫʨʦʚʝʥʴ ʚ 

ʢʨʦʚʠ ʚ 10ï100 ʨʘʟ, ʘ ʚ ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ 400 ʨʘʟ ʙʦʣʴʰʝ 

ʤʝʣʘʪʦʥʠʥʘ, ʯʝʤ ʚ ʰʠʰʢʦʚʠʜʥʦʡ ʞʝʣʝʟʝ. ʆʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʠʤʙʠʦʪʠʯʝʩʢʦʝ ʩʦʦʙʱʝʩʪʚʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʭ, ʧʨʦʢʘʨʠʦʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ, 

ʚʠʨʫʩʦʚ ʠ ʘʨʭʝʙʘʢʪʝʨʠʡ. ʆʙʱʝʝ ʯʠʩʣʦ ʩʦʤʘʪʠʯʝʩʢʠʭ ʠ ʟʘʨʦʜʳʰʝʚʳʭ ʢʣʝʪʦʢ ʜʦʩʪʠʛʘʝʪ 1 ʪʨʣʥ, 

ʘ ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ ð ʩʚʳʰʝ 100 ʪʨʣʥ. ɺ ʩʠʩʪʝʤʥʦ-ʠʥʪʝʛʨʘʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ð ʧʨʠʤʝʨʥʦ 10 ʤʣʨʜ. ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ 

ʩʦʙʦʡ ʠ ʧʦʩʪʦʷʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʢʣʝʪʦʢ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ [6] ʧʦʟʚʦʣʷʶʪ ʚʦʩʩʪʘʥʦʚʠʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʮʠʨʢʘʜʠʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ, ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʫʨʦʚʝʥʴ ʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʤʝʣʘʪʦʥʠʥʘ ʚ ʦʨʛʘʥʠʟʤʝ, 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʛʫʣʷʮʠʶ ʧʨʦʮʝʩʩʦʚ ʩʥʘ ʠ ʙʦʜʨʩʪʚʦʚʘʥʠʷ, ʫʧʨʘʚʣʷʪʴ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ, 

ʧʨʦʚʦʜʠʪʴ ʧʨʦʬʠʣʘʢʪʠʢʫ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʘʢʪʠʚʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʮʠʨʢʘʜʠʘʥʥʳʝ 

ʨʠʪʤʳ ʠ ʠʭ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʯʝʨʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ 

ʩʭʝʤʳ ʧʦʚʳʰʝʥʠʷ ʮʠʨʢʘʜʥʦʛʦ ʫʨʦʚʥʷ ʛʦʨʤʦʥʘ ʤʝʣʘʪʦʥʠʥʘ ʚ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ: ʮʠʨʢʘʜʠʘʥʥʳʝ 

ʦʯʢʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʠ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʨʘʟʣʠʯʥʳʝ ʧʦ ʩʦʩʪʘʚʫ, ʦʢʘʟʳʚʘʶʪ ʩʠʩʪʝʤʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʢʘʢ ʥʘ ʛʫʤʦʨʘʣʴʥʳʝ ʠ ʛʦʨʤʦʥʘʣʴʥʳʝ ʮʠʨʢʘʜʠʘʥʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʪʘʢ ʠ ʥʘ 

ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ, ʠ ʝʛʦ ʧʦʣʠʤʦʨʙʠʜʥʦʩʪʴ [7]. ɺʢʣʶʯʝʥʠʝ ʚ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʫʶ ʩʭʝʤʫ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ð ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʧʨʦʜʫʢʪʘ ʧʠʪʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʦ ʝʛʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴʶ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʠʢʨʦ- ʠ 

ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ, ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʦʚ, ʢʣʝʪʯʘʪʢʠ ʠ ʜʨ., ʥʝʦʙʭʦʜʠʤʳʭ ʤʫʞʩʢʦʤʫ ʠ 

ʞʝʥʩʢʦʤʫ ʦʨʛʘʥʠʟʤʫ ʯʝʣʦʚʝʢʘ ʢʘʢ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʛʦʨʤʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚ 
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ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʝ, ʪʘʢ ʠ ʜʣʷ ʜʠʝʪʠʯʝʩʢʦʛʦ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ ʧʨʠ ʜʠʩʩʦʤʥʠʠ, ʜʝʩʠʥʭʨʦʥʦʟʝ [8]. 

ɺ ʩʚʷʟʠ ʩ ʚʦʟʥʠʢʘʶʱʝʡ ʧʘʥʜʝʤʠʝʡ COVID-19, ʚʳʟʚʘʥʥʦʡ ʚʠʨʫʩʦʤ SARS-CoV-2, ʧʦʠʩʢ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʘʱʠʪʥʳʭ ʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʩʪʨʘʪʝʛʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʦʩʦʙʳʡ ʠ ʥʝʦʪʣʦʞʥʳʡ ʠʥʪʝʨʝʩ [9]. ʎʠʥʢ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʤʦʜʫʣʠʨʫʝʪ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʡ ʠ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʡ ʠʤʤʫʥʠʪʝʪ ʠ ʨʝʛʫʣʠʨʫʝʪ ʚʦʩʧʘʣʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʦʪʩʫʪʩʪʚʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʥʝʢʦʪʦʨʳʝ ʧʨʠʟʥʘʢʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʤʦʜʫʣʷʮʠʷ 

ʮʠʥʢʦʚʦʛʦ ʩʪʘʪʫʩʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦʡ ʧʨʠ COVID-19 [9].  

 
ʈʠʩʫʥʦʢ 1. ʇʨʝʜʣʘʛʘʝʤʳʝ ʟʘʱʠʪʥʳʝ ʤʝʭʘʥʠʟʤʳ ʮʠʥʢ ʚ ʂʆɺʀɼ-19 [9]. 

 

1. ʎʠʥʢ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʝʪ ʤʦʨʬʦʣʦʛʠʶ ʨʝʩʥʠʯʝʢ [10] ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʮʠʣʠʘʨʥʳʡ 

ʨʠʪʤ ʯʘʩʪʦʪʳ [11] ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʣʫʯʰʘʝʪʩʷ ʤʫʢʦʮʠʣʠʘʨʥʳʡ ʢʣʠʨʝʥʩ ʠ ʫʜʘʣʝʥʠʝ ʙʘʢʪʝʨʠʡ 

ʠ ʚʠʨʫʩʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʯʘʩʪʠʮʳ. ʇʫʪʝʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʚʝʨʭ ʧʣʦʪʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʙʝʣʢʦʚ 

ZO-1 ʠ ʂʣʦʜʠʥ-1 [12] ʠ ʫʚʝʣʠʯʝʥʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʵʧʠʪʝʣʠʷ 

[13] ʮʠʥʢ ʧʦʚʳʰʘʝʪ ʙʘʨʴʝʨʥʫʶ ʬʫʥʢʮʠʶ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʢʦʨʦʥʘʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ ʫʭʫʜʰʘʝʪ ʤʫʢʦʮʠʣʠʘʨʥʳʡ ʢʣʠʨʝʥʩ [14] ʧʨʝʜʨʘʩʧʦʣʘʛʘʷ ʣʝʛʢʠʝ ʢ 

ʜʘʣʴʥʝʡʰʝʡ ʚʠʨʫʩʥʦʡ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʘʛʨʝʩʩʠʠ. 

2. ʎʠʥʢ ʤʦʞʝʪ ʪʘʢʞʝ ʦʙʣʘʜʘʪʴ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʟʘ ʩʯʝʪ ʠʥʛʠʙʠʨʦʚʘʥʠʷ 

RdRp ʠ ʙʣʦʢʠʨʦʚʘʥʠʝ ʜʘʣʴʥʝʡʰʝʡ ʨʝʧʣʠʢʘʮʠʠ ʚʠʨʫʩʥʦʡ ʈʅʂ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ (ʈʠʩʫʥʢʝ 1) 

ʜʣʷ SARS-CoV [15]. ʂʦʩʚʝʥʥʳʝ ʜʘʥʥʳʝ ʪʘʢʞʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ Zn2+ ʤʦʞʝʪ ʩʥʠʞʘʪʴ 

ʘʢʪʠʚʥʦʩʪʴ ACE2 [16], ʢʘʢ ʠʟʚʝʩʪʥʦ, ʷʚʣʷʝʪʩʷ ʨʝʮʝʧʪʦʨ ʜʣʷ SARS-CoV-2 [17]. 

3. ʄʦʜʫʣʷʮʠʷ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʮʠʥʢʦʤ ʪʘʢʞʝ ʤʦʞʝʪ ʦʛʨʘʥʠʯʠʪʴ ʆʈɺʀ-

ʢʦʚ-2 ʠʥʬʝʢʮʠʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʯʝʨʝʟ up-ʨʝʛʫʣʷʮʠʶ ʧʨʦʜʫʢʮʠʠ IFNa [18] ʠ ʫʚʝʣʠʯʝʥʠʝ ʝʛʦ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʠ [19]. ʇʦʩʣʝʜʥʝʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʦʩʨʝʜʦʚʘʥʦ ʯʝʨʝʟ IFNa-

ʠʥʜʫʮʠʨʦʚʘʥʥʫʶ ʩʠʛʥʘʣʠʟʘʮʠʶ JAK1/STAT1 ʠ up-ʨʝʛʫʣʷʮʠʶ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʙʝʣʢʦʚ (ʈʅʂ 

ʠ ʇʂʈ), ʢʦʪʦʨʳʝ ʨʘʟʨʫʰʘʶʪ ʚʠʨʫʩʥʫʶ ʈʅʂ ʠ ʠʥʛʠʙʠʨʫʶʪ ʝʝ ʪʨʘʥʩʣʷʮʠʶ [20]. 

4. ʏʨʝʟʤʝʨʥʘʷ ʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʨʝʘʢʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʧʨʦʠʟʚʦʜʩʪʚʫ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʮʠʪʦʢʠʥʦʚʳʡ ʰʪʦʨʤ ʠʛʨʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʨʦʣʴ ʚ COVID-19 ʧʘʪʦʛʝʥʝʟʝ [21]. ʎʠʥʢ ʦʙʣʘʜʘʝʪ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʟʘ 

ʩʯʝʪ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʀʂʂ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ NF-kB, ʧʨʠʚʦʜʷʱʘʷ ʢ 

ʧʦʥʠʞʝʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʧʨʦʜʫʢʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ [22ï23]. ʄʦʜʫʣʷʮʠʷ 
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ʨʝʛʫʣʷʪʦʨʥʳʭ ʊ-ʢʣʝʪʦʢ ʬʫʥʢʮʠʠ ʮʠʥʢʦʤ ʤʦʛʫʪ ʪʘʢʞʝ ʦʛʨʘʥʠʯʠʚʘʪʴ ʯʨʝʟʤʝʨʥʫʶ 

ʚʦʩʧʘʣʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ [24ï25], ʘ ʪʘʢʞʝ ʧʦʥʠʞʘʶʱʝʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʨʦʜʫʢʮʠʠ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ [26ï27]. 

5. ʋʯʠʪʳʚʘʷ ʚʳʩʦʢʠʡ ʨʠʩʢ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ ʢʦʠʥʬʝʢʮʠʷ ʧʨʠ ʚʠʨʫʩʥʦʡ 

ʧʥʝʚʤʦʥʠʠ [28], ZN-ʠʥʜʫʮʠʨʦʚʘʥʥʦʝ ʠʥʛʠʙʠʨʦʚʘʥʠʝ S-ʨʦʩʪ ʧʥʝʚʤʦʥʠʡ ʯʝʨʝʟ ʤʦʜʫʣʷʮʠʶ 

ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ Mn (II) ʛʦʤʝʦʩʪʘʟʘ [29] ʷʚʣʷʝʪʩʷ ʧʦʣʝʟʥʦʡ. 

6. ʎʠʥʢʦʚʳʡ ʩʪʘʪʫʩ ð ʩʥʠʞʘʝʪ ʚʳʩʦʢʫʶ ʩʤʝʨʪʥʦʩʪʴ ʧʨʠ COVID-19. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʩʪʘʨʝʥʠʝ, ʠʤʤʫʥʦʜʝʬʠʮʠʪ, ʘ ʪʘʢʞʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʦʞʠʨʝʥʠʝ, ʜʠʘʙʝʪ 

ʠ ʜʨʫʛʠʝ ð ʘʪʝʨʦʩʢʣʝʨʦʟ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʷʚʣʷʝʪʩʷ ʩʫʤʤʠʨʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ 

ʚʳʩʦʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ [30ï31] ʧʨʠ ʜʝʬʠʮʠʪʝ ʮʠʥʢʘ [32]. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʜʦʙʘʚʣʝʥʠʝ Zn ʤʦʞʝʪ ʦʢʘʟʳʚʘʶʪ ʙʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʦʜʫʣʷʮʠʶ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ 

ʥʝʢʦʪʦʨʳʭ ʠʟ ʵʪʠʭ ʨʠʩʢʦʚ ʬʘʢʪʦʨʦʚ: ɸʎɽ2, ʘʥʛʠʦʪʝʥʟʠʥʧʨʝʚʨʘʱʘʶʱʠʡ ʬʝʨʤʝʥʪ 2; ʀʌʅ, 

ʠʥʪʝʨʬʝʨʦʥ; IKK, IkB ʢʠʥʘʟʘ; NF-kB, ̫ʜʝʨʥʳʡ ʬʘʢʪʦʨ-kB; ʆʈɿ, ʦʩʪʨʳʝ ʨʝʩʧʠʨʘʪʦʨʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʜʠʩʪʨʝʩʩ-ʩʠʥʜʨʦʤ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ in vitro ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ Zn2+ ʦʙʣʘʜʘʝʪ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʟʘ 

ʩʯʝʪ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʈʅʂ ð ʧʦʣʠʤʝʨʘʟʳ SARS-CoV. ʕʪʦʪ ʵʬʬʝʢʪ ʤʦʞʝʪ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʝ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʭʣʦʨʦʭʠʥʘ, ʠʟʚʝʩʪʥʦʛʦ ʢʘʢ ʠʦʥʦʬʦʨ ʮʠʥʢʘ. ʂʦʩʚʝʥʥʳʝ 

ʜʘʥʥʳʝ ʪʘʢʞʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ Zn2+ ʤʦʞʝʪ ʩʥʠʞʘʪʴ ʘʢʪʠʚʥʦʩʪʴ 

ʘʥʛʠʦʪʝʥʟʠʥʧʨʝʚʨʘʱʘʶʱʝʛʦ ʬʝʨʤʝʥʪʘ 2 (ACE2), ʢʦʪʦʨʳʡ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʷʚʣʷʝʪʩʷ ʨʝʮʝʧʪʦʨʦʤ 

ʜʣʷ SARS-CoV-2. ʋʣʫʯʰʝʥʠʝ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʮʠʥʢʦʤ ʤʦʞʝʪ ʪʘʢʞʝ 

ʧʨʦʠʩʭʦʜʠʪʴ ʟʘ ʩʯʝʪ ʫʩʠʣʝʥʠʷ ʨʝʛʫʣʷʮʠʠ ʧʨʦʜʫʢʮʠʠ ʠʥʪʝʨʬʝʨʦʥʘ Ŭ ʠ ʧʦʚʳʰʝʥʠʷ ʝʛʦ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʎʠʥʢ ʦʙʣʘʜʘʝʪ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, 

ʠʥʛʠʙʠʨʫʷ ʩʠʛʥʘʣʠʟʘʮʠʶ NF-kB ʠ ʤʦʜʫʣʷʮʠʶ ʨʝʛʫʣʷʪʦʨʥʳʭ ʬʫʥʢʮʠʡ ʊ-ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʦʛʨʘʥʠʯʠʚʘʪʴ ʮʠʪʦʢʠʥʦʚʳʡ ʰʪʦʨʤ ʧʨʠ COVID-19. ʋʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ Zn ʤʦʞʝʪ 

ʪʘʢʞʝ ʩʥʠʟʠʪʴ ʨʠʩʢ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʦʠʥʬʝʢʮʠʠ ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ ʤʫʢʦʮʠʣʠʘʨʥʦʛʦ ʢʣʠʨʝʥʩʘ 

ʠ ʙʘʨʴʝʨʥʦʡ ʬʫʥʢʮʠʠ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʵʧʠʪʝʣʠʷ, ʘ ʪʘʢʞʝ ʧʨʷʤʦʛʦ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʧʨʦʪʠʚ S. pneumoniae. ʎʠʥʢʦʚʳʡ ʩʪʘʪʫʩ ʪʘʢʞʝ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ 

ʨʘʟʚʠʪʠʷ ʪʷʞʝʣʦʛʦ COVID-19, ʚʢʣʶʯʘʷ ʩʪʘʨʝʥʠʝ, ʠʤʤʫʥʦʜʝʬʠʮʠʪ, ʦʞʠʨʝʥʠʝ, ʜʠʘʙʝʪ ʠ 

ʘʪʝʨʦʩʢʣʝʨʦʟ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʷʚʣʷʶʪʩʷ ʠʟʚʝʩʪʥʳʤʠ ʛʨʫʧʧʘʤʠ ʨʠʩʢʘ ʧʨʠ ʜʝʬʠʮʠʪʝ ʮʠʥʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, Zn ʦʙʣʘʜʘʝʪ ʟʘʱʠʪʥʳʤ ʵʬʬʝʢʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʠ 

ʘʜʲʶʚʘʥʪʥʦʡ ʪʝʨʘʧʠʠ COVID-19 ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʚʦʩʧʘʣʝʥʠʷ, ʫʣʫʯʰʝʥʠʷ 

ʤʫʢʦʮʠʣʠʘʨʥʦʛʦ ʢʣʠʨʝʥʩʘ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʀɺʃ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʣʝʛʢʠʭ, 

ʤʦʜʫʣʷʮʠʠ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʛʦ ʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ [9]. 

ʅʦʚʘʷ ʫʧʨʘʚʣʷʝʤʘʷ ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ çʤʦʟʛʘ ʠ ʤʠʢʨʦʙʠʦʪʳè ð ɻ ʪʦ ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ 

ʧʨʦʛʨʘʤʤʘ ʧʘʮʠʝʥʪʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʧʠʪʘʪʝʣʴʥʦʡ 

ʵʧʠʛʝʥʝʪʠʢʠ ʠ ʬʘʨʤʵʧʠʛʝʥʝʪʠʢʠ, ʘ ʛʣʘʚʥʦʝ  ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʣʠʧʨʘʛʤʘʟʠʠ.  

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ, ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʠ 

ʫʧʨʘʚʣʷʝʤʦʝ ʟʘʱʠʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ/ʧʝʨʝʛʨʫʟʢʘ ð ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʨʘʙʦʪʫ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʝʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʧʘʥʜʝʤʠʯʝʩʢʠʝ 

ʘʪʘʢʠ. 

ɺʥʝʜʨʝʥʠʝ  ʠʟʦʙʨʝʪʝʥʠʷ [8] ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʪ ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ 

ʩʚʦʙʦʜʥʦ-ʨʘʜʠʢʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʠʥʚʘʟʠʚʥʦʡ ʜʝʪʦʢʩʠʢʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, 

ʦʧʪʠʤʠʟʘʮʠʠ ʥʝʡʨʦʛʝʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʩʦʩʫʜʠʩʪʦʛʦ ʪʦʥʫʩʘ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ 

ʬʫʥʢʮʠʡ ʫ ʣʠʮ ʤʫʞʩʢʦʛʦ ʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ. 
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ʅʘʩʪʦʷʱʝʝ ʠʟʦʙʨʝʪʝʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʦʚʳʰʝʥʠʠ ʜʠʝʪʠʯʝʩʢʦʛʦ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʥʘ ʮʠʨʢʘʜʠʘʥʥʫʶ 

ʥʝʡʨʦʦʩʴ çʤʠʢʨʦʙʠʦʪʘïʢʠʰʝʯʥʠʢïʤʦʟʛè, ʥʘ ʨʘʙʦʪʫ ʚʠʩʮʝʨʘʣʴʥʦʛʦ ʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ  ʦʙʝʩʧʝʯʠʚʘʶʪ ʮʠʨʢʘʜʠʘʥʥʦʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʥʝʡʨʦʦʩʠ çʤʦʟʛïʢʠʰʝʯʥʠʢè ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʠʪʘʥʠʝʤ çʤʦʟʛʘè ʠ 

çʤʠʢʨʦʙʠʦʪʳè. ʅʦʚʘʷ ʢʦʥʮʝʧʮʠʷ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʘʷ ʤʠʢʨʦʬʣʦʨʫ ʢʠʰʝʯʥʠʢʘ ʢʘʢ ʢʣʶʯʝʚʦʡ 

ʨʝʛʫʣʷʪʦʨ ʧʦʚʝʜʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʥʫ 

ʧʘʨʘʜʠʛʤʳ ʚ ʥʝʡʨʦʥʘʫʢʝ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʛʝʨʠʘʪʨʠʠ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʭʨʦʥʦʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʦʟʤʦʞʥʘ ʧʨʠ 

ʮʠʨʢʘʜʠʘʥʥʦʡ ʚʳʨʘʙʦʪʢʝ ʤʝʣʘʪʦʥʠʥʘ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʝʛʦ ʜʣʠʪʝʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ 

ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ, ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʙʦʪʳ ʪʨʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: 

ïʫʧʦʪʨʝʙʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʚ ʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʙʝʣʢʠ [8]. 

ïʚʦʟʜʝʡʩʪʚʠʷ ʩʚʝʪʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʣʠʥʳ ʩʚʝʪʦʚʦʛʦ ʩʧʝʢʪʨʘ [7], 

ïʘʢʪʠʚʘʮʠʠ ʧʨʦʧʨʠʦʮʝʧʪʠʚʥʦʡ ʩʝʥʩʦʨʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ [7]. 

ɼʣʠʪʝʣʴʥʳʡ, ʙʦʣʝʝ 15 ʤʠʥʫʪ, ʷʨʢʠʡ ʩʚʝʪ ʩʪʠʤʫʣʠʨʫʝʪ ʥʝʡʨʦʥʳ ʉʍʗ ʛʠʧʦʪʘʣʘʤʫʩʘ ʠ 

ʪʦʨʤʦʟʠʪ ʚʳʨʘʙʦʪʢʫ ʤʝʣʘʪʦʥʠʥʘ ʵʧʠʬʠʟʦʤ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʅ. ʇ. ʈʦʤʘʥʯʫʢ [6ï8], 

ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʮʠʨʢʘʜʠʘʥʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʨʠʪʤʳ ʯʝʣʦʚʝʢʘ, 

ʫʩʪʨʦʡʩʪʚʘ (ʦʯʢʦʚ) ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ, ʩʚʝʪʦʜʠʦʜʥʳʭ ʠʟʣʫʯʘʪʝʣʝʡ, 

ʨʝʛʫʣʷʪʦʨʦʚ ʨʝʞʠʤʦʚ ʧʦʜʘʯʠ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʚ ʚʠʜʝ ʦʯʢʦʚ, ʠʟʣʫʯʘʪʝʣʝʡ 

ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ, ʛʝʥʝʨʠʨʫʶʱʠʭ ʧʠʢʦʚʫʶ ʜʣʠʥʫ ʚʦʣʥʳ ʚ ʦʙʣʘʩʪʠ ʦʪ 480Ñ5 ʥʤ ʜʦ 490Ñ10 ʥʤ 

ʠ ʩʤʦʥʪʠʨʦʚʘʥʥʳʭ ʚ ʚʠʜʝ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʢʨʫʛʦʚ, ʵʣʣʠʧʩʦʚ ʠʣʠ ʣʠʥʠʡ ʥʘ ʩʚʝʪʦʧʨʦʟʨʘʯʥʦʡ 

ʦʩʥʦʚʝ, ʘ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʮʝʧʴ ʙʣʦʢʘ ʠʟʣʫʯʘʪʝʣʝʡ ʚʢʣʶʯʝʥʦ ʨʝʣʝ-ʧʨʝʨʳʚʘʪʝʣʴ ʩʚʝʪʦʚʦʛʦ 

ʧʦʪʦʢʘ ʩ ʧʦʩʪʦʷʥʥʳʤ ʚʨʝʤʝʥʝʤ 400 ʤʩ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʧʨʘʚʣʷʝʤʦʝ ʦʪ ʙʣʦʢʘ ʨʝʛʫʣʷʮʠʠ 

ʷʨʢʦʩʪʠ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʩʚʝʪʦʜʠʦʜʳ ʩʤʦʥʪʠʨʦʚʘʥʳ ʚ ʚʠʜʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ, 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʠʣʠ ʢʨʫʛʦʚʳʭ ʣʠʥʠʡ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʠʤʝʝʪʩʷ ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʝ ʧʨʦʤʝʞʫʪʢʠ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʟʨʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ. ʉʚʝʪʦʜʠʦʜʳ ʠʤʝʶʪ ʜʠʘʧʘʟʦʥ ʜʣʠʥ 

ʚʦʣʥ ʚ ʩʠʥʝʡ ʯʘʩʪʠ ʚʠʜʠʤʦʛʦ ʩʧʝʢʪʨʘ ʚʝʣʠʯʠʥʦʡ ʦʪ 480Ñ5 ʥʤ ʜʦ 490Ñ10 ʥʤ. ʀʩʪʦʯʥʠʢ 

ʧʠʪʘʥʠʷ ʩʚʝʪʦʜʠʦʜʦʚ ʩʤʦʥʪʠʨʦʚʘʥ ʚ ʦʧʨʘʚʝ ʦʯʢʦʚ. ʇʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʢʥʦʧʢʘʤʠ 

ʫʧʨʘʚʣʝʥʠʷ ʟʘʜʘʶʪʩʷ ʨʝʞʠʤ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʷʨʢʦʩʪʠ ʯʘʩʪʦʪʳ ʧʘʫʟ ʩʚʝʪʦʚʦʛʦ 

ʧʦʪʦʢʘ ʧʦ ʩʫʙʲʝʢʪʠʚʥʦʤʫ ʧʨʝʜʧʦʯʪʝʥʠʶ ʯʝʣʦʚʝʢʘ [7]. 

ʋʢʘʟʘʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʜʦʩʪʠʛʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʧʨʦʜʫʢʪʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ, 

ʜʠʝʪʠʯʝʩʢʦʛʦ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʜʣʷ ʙʦʣʴʥʳʭ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʠʰʝʤʠʝʡ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʤ ʩʦʙʦʡ ʟʘʣʠʚʘʝʤʫʶ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʞʠʜʢʦʩʪʴʶ ʩʤʝʩʴ, 

ʠʟʛʦʪʦʚʣʝʥʥʫʶ ʠʟ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʮʝʣʴʥʦʟʝʨʥʦʚʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ ʚ 

ʈʌ ʠ ʥʝ ʩʦʜʝʨʞʘʱʝʛʦ ʛʝʥʥʦ-ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʩʦʜʝʨʞʘʱʝʛʦ ʚʳʩʫʰʝʥʥʦʝ 

ʟʝʨʥʦ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ, ʪʝʨʤʦʦʙʨʘʙʦʪʘʥʥʦʝ ʤʝʪʦʜʦʤ ʚʟʨʳʚʘ, ʘʨʙʫʟʥʳʝ ʩʝʤʝʥʘ, ʩʝʤʝʥʘ ʣʴʥʘ, 

ʨʘʩʪʦʨʦʧʰʫ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʚʝʜʝʥʳ ʚʳʩʫʰʝʥʥʳʝ ʟʝʨʥʘ ʨʞʠ, ʪʝʨʤʦʦʙʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʦʤ 

ʚʟʨʳʚʘ, ʨʘʩʪʦʣʯʝʥʥʳʝ ʯʘʩʪʠʮʳ ʯʝʯʝʚʠʮʳ, ʛʨʝʮʢʠʭ ʠ ʢʝʜʨʦʚʳʭ ʦʨʝʭʦʚ, ʩʦʷ (ʚ ʚʠʜʝ ʦʢʘʨʳ), 

ʧʯʝʣʠʥʘʷ ʧʝʨʛʘ, ʧʦʨʦʰʦʢ ʪʦʧʠʥʘʤʙʫʨʘ, ʩʧʠʨʫʣʠʥʳ, ʣʘʤʠʥʘʨʠʠ, ʞʝʥʴʰʝʥʷ ʠ ʢʘʤʝʥʥʦʛʦ 

ʤʘʩʣʘ. 

ʂʦʤʧʦʥʝʥʪʳ ʥʘʭʦʜʷʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʩʦʦʪʥʦʰʝʥʠʠ, ʛ/100 ʛ ʛʦʪʦʚʦʛʦ ʩʫʭʦʛʦ ʧʨʦʜʫʢʪʘ: 

1) ʟʝʨʥʦ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ 19,5ï20,5, 

2) ʟʝʨʥʦ ʨʞʠ 19,5ï20,5, 

3) ʩʦʷ 19,5ï20,5, 

4) ʯʝʯʝʚʠʮʘ 10,5ï11,0, 
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5) ʩʝʤʝʥʘ ʣʴʥʘ 5,0ï5,5, 

6) ʨʘʩʪʦʨʦʧʰʘ 5,0ï5,5, 

7) ʧʦʨʦʰʦʢ ʪʦʧʠʥʘʤʙʫʨʘ 2,50ï2,75, 

8) ʘʨʙʫʟʥʳʝ ʩʝʤʝʥʘ 2,50ï2,75, 

9) ʛʨʝʮʢʠʝ ʦʨʝʭʠ 2,50ï2,75, 

10) ʢʝʜʨʦʚʳʝ ʦʨʝʭʠ 2,50ï2,75, 

11) ʧʝʨʛʘ ʧʯʝʣʠʥʘʷ 2,50ï2,75, 

12) ʧʦʨʦʰʦʢ ʩʧʠʨʫʣʠʥʳ 2,50ï2,75, 

13) ʧʦʨʦʰʦʢ ʣʘʤʠʥʘʨʠʠ 2,50ï2,75, 

14) ʧʦʨʦʰʦʢ ʞʝʥʴʰʝʥʷ 0,50ï0,75, 

15) ʧʦʨʦʰʦʢ ʢʘʤʝʥʥʦʛʦ ʤʘʩʣʘ 0,50ï0,75. 

ʋʢʘʟʘʥʥʳʡ ʧʨʦʜʫʢʪ ʩʙʘʣʘʥʩʠʨʦʚʘʥ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ, 

ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʦʚ, ʢʣʝʪʯʘʪʢʠ ʠ ʜʨ., ʥʝʦʙʭʦʜʠʤʳʭ ʦʨʛʘʥʠʟʤʫ ʯʝʣʦʚʝʢʘ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ, ʪʚʦʨʯʝʩʢʠʭ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʭʨʦʥʠʯʝʩʢʦʡ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʩ ʧʦʤʦʱʴʶ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʫʧʦʪʨʝʙʣʝʥʠʷ ʜʠʝʪʠʯʝʩʢʦʛʦ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ ʟʘʷʚʣʝʥʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʋʢʘʟʘʥʥʳʝ ʧʨʠʟʥʘʢʠ ʷʚʣʷʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʠ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʫʩʪʦʡʯʠʚʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ ʩ ʧʦʟʠʮʠʠ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ, ʚʦ-ʧʝʨʚʳʭ, ʯʪʦ ʙʦʣʝʝ 33% ʛʨʘʞʜʘʥ, 

ʩʪʨʘʜʘʶʱʠʭ ʧʩʠʭʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʣʠʯʥʦʩʪʠ (ʜʝʧʨʝʩʩʠʷ, ʪʨʝʚʦʛʘ, 

ʥʝʤʦʪʠʚʠʨʦʚʘʥʥʳʝ ʩʪʨʘʭʠ), ʠʩʧʳʪʳʚʘʶʪ ʜʝʬʠʮʠʪ ʚʠʪʘʤʠʥʦʚ çɺè ʚ ʨʘʮʠʦʥʝ ʧʦʚʩʝʜʥʝʚʥʦʛʦ 

ʧʠʪʘʥʠʷ. ɺʦ-ʚʪʦʨʳʭ, ʙʳʩʪʨʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʠ ʪʚʦʨʯʝʩʢʘʷ ʫʪʦʤʣʷʝʤʦʩʪʴ, ʘ ʪʘʢʞʝ 

ʩʥʠʞʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʜʝʬʠʮʠʪʘ ʞʝʣʝʟʘ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʦʚ ɺ3, ɺ6, ɺ9 (ʬʦʣʠʝʚʘʷ ʢʠʩʣʦʪʘ) ʚ ʦʨʛʘʥʠʟʤʝ. ʌʦʣʠʝʚʘʷ ʢʠʩʣʦʪʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʠ ʯʘʩʪʠʯʥʦʤʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʠ ʜʦʣʛʦʩʨʦʯʥʦʡ 

ʧʘʤʷʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʟʘʧʦʤʠʥʘʥʠʷ. 

ɺ-ʪʨʝʪʴʠʭ, ʘʤʠʥʦʢʠʩʣʦʪʳ (ʚ ʪ. ʯ. ʠ ʥʝʟʘʤʝʥʠʤʳʝ) ʠ ʚʠʪʘʤʠʥʳ (ɺ3, ɺ6, ɺ9, ɺ12, ʉ ʠ ʜʨ.), 

ʘ ʪʘʢʞʝ ʚʝʜʫʱʠʝ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʳ (ʤʘʛʥʠʡ, ʮʠʥʢ, ʩʝʣʝʥ ʠ ʜʨ.) ʜʣʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ 

ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʥʝ ʩʠʥʪʝʟʠʨʫʶʪʩʷ, ʘ ʧʦʩʪʫʧʘʶʪ ʪʦʣʴʢʦ ʩ ʧʠʱʝʡ ʠ ʷʚʣʷʶʪʩʷ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤ ʙʘʟʠʩʦʤ ʧʦ ʧʦʜʜʝʨʞʘʥʠʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʡʨʦʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ 

ʠʥʪʝʛʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʳʩʰʝʡ ʥʝʨʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʧʦʩʨʝʜʩʪʚʦʤ 

ʛʘʨʤʦʥʠʟʘʮʠʠ ʙʠʦʬʠʟʠʯʝʩʢʠʭ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʛʦʨʤʦʥʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ 

ʮʠʢʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ çʭʨʦʥʦʙʠʦʣʦʛʠʷïʭʨʦʥʦʤʝʜʠʮʠʥʘè. 

ɺ ʥʘʩʪʦʷʱʝʤ ʠʟʦʙʨʝʪʝʥʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ 

ʧʠʪʘʥʠʷ  ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʧʘʪʝʥʪ ʈʌ RU 2423873 ʉ1 çʉʧʦʩʦʙ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʜʣʷ ʧʠʱʝʚʦʛʦ ʧʨʦʜʫʢʪʘ ʙʳʩʪʨʦʛʦ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ 

ʩʧʦʩʦʙ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʱʝʚʦʛʦ ʧʨʦʜʫʢʪʘ ʙʳʩʪʨʦʛʦ ʧʨʠʛʦʪʦʚʣʝʥʠʷè, 

ʧʨʠʦʨʠʪʝʪ ʦʪ 05.04.2010) [8].  

ɺ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʛʦ ʠʟʦʙʨʝʪʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʦʚʳʡ ʩʣʝʜʫʶʱʠʡ ʩʦʩʪʘʚ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ  ʧʨʦʜʫʢʪʘ ʧʠʪʘʥʠʷ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʠ ʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ, 

ʩʦʜʝʨʞʘʱʠʡ: 

ïʚʦ-ʧʝʨʚʳʭ, ʨʦʞʴ 19,5ï20,5% ʚ 100 ʛ ʛʦʪʦʚʦʛʦ ʩʫʭʦʛʦ ʧʨʦʜʫʢʪʘ ð ʢʘʢ ʙʘʟʦʚʳʡ ʌʇʇ, 

ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʚʦʩʧʦʣʥʝʥʠʷ ʥʝʜʦʩʪʘʶʱʠʭ ʧʦʣʝʟʥʳʭ ʚʝʱʝʩʪʚ, ʪʘʢ ʠ ʮʝʣʴʥʦʟʝʨʥʦʚʦʡ 
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ʧʨʦʜʫʢʪ ð çʧʣʘʪʬʦʨʤʘè ʜʣʷ ʙʠʦʩʠʥʪʝʟʘ ʚʠʪʘʤʠʥʦʚ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʚ ʦʨʛʘʥʠʟʤʝ 

ʞʝʥʱʠʥʳ (ʵʥʜʦʢʨʠʥʥʦʡ ʠ ʜʨ. ʩʠʩʪʝʤ); 

ïʚʦ-ʚʪʦʨʳʭ, ʯʝʯʝʚʠʮʘ 10,5ï11,0% ʚ 100 ʛ ʛʦʪʦʚʦʛʦ ʩʫʭʦʛʦ ʧʨʦʜʫʢʪʘ - ʚʘʞʥʳʡ ʠʩʪʦʯʥʠʢ 

ʞʝʣʝʟʘ ʠ ʬʦʣʠʝʚʦʡ ʢʠʩʣʦʪʳ. ʆʥʘ ʩʧʦʩʦʙʥʘ ʦʙʝʩʧʝʯʠʪʴ ʜʦ 90% ʩʫʪʦʯʥʦʡ ʥʦʨʤʳ ʵʪʠʭ ʚʝʱʝʩʪʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʯʝʣʦʚʝʢʫ. ʏʝʯʝʚʠʮʘ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʞʥʳʭ ʫʛʣʝʚʦʜʦʚ ʠ 

ʘʤʠʥʦʢʠʩʣʦʪ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʙʳʩʪʨʦʛʦ ʧʨʦʪʝʢʘʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʥʝʡʨʦʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʢʣʝʪʢʘʭ ʤʦʟʛʘ; 

ïʚ-ʪʨʝʪʴʠʭ, ʚʧʝʨʚʳʝ ʚʚʝʜʝʥʘ ʮʝʣʴʥʦʟʝʨʥʦʚʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟ ɻʄʆ ʩʦʷ 19,5ï20,5% ʚ 

100 ʛ ʛʦʪʦʚʦʛʦ ʩʫʭʦʛʦ ʧʨʦʜʫʢʪʘ ʩʦ ʩʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʨʝʰʘʶʱʠʤʠ ʧʦʩʪʘʚʣʝʥʥʫʶ ʪʝʭʥʠʯʝʩʢʫʶ ʟʘʜʘʯʫ; 

ïʚ-ʯʝʪʚʝʨʪʳʭ, ʚʚʝʜʝʥ ʧʦʨʦʰʦʢ ʪʦʧʠʥʘʤʙʫʨʘ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʜʦ 20% ʩʫʭʠʭ ʚʝʱʝʩʪʚ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʜʦ 80% ʩʦʜʝʨʞʠʪʩʷ ʧʦʣʠʤʝʨʥʦʛʦ ʛʦʤʦʣʦʛʘ ʬʨʫʢʪʦʟʳ ð ʠʥʫʣʠʥʘ. ʊʦʧʠʥʘʤʙʫʨ 

ʘʢʢʫʤʫʣʠʨʫʝʪ ʢʨʝʤʥʠʡ ʠʟ ʧʦʯʚʳ ʠ ʦʪʥʦʩʠʪʩʷ ʢ çʢʨʝʤʥʝʬʠʣʴʥʳʤè ʨʘʩʪʝʥʠʷʤ, ʩʦʜʝʨʞʘʥʠʝ 

ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 8% ʚ ʨʘʩʯʝʪʝ ʥʘ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʜʝʨʞʠʪ 

8 ʘʤʠʥʦʢʠʩʣʦʪ, ʢʦʪʦʨʳʝ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʪʦʣʴʢʦ ʨʘʩʪʝʥʠʷʤʠ ʠ ʥʝ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ 

ʯʝʣʦʚʝʢʘ: ʘʨʛʠʥʠʥ, ʚʘʣʠʥ, ʛʠʩʪʠʜʠʥ, ʠʟʦʣʝʡʮʠʥ, ʣʝʡʮʠʥ, ʣʠʟʠʥ, ʤʝʪʠʦʥʠʥ, ʪʨʠʧʪʦʬʘʥ, 

ʬʝʥʠʣʘʣʘʥʠʥ; 

ïʚ-ʧʷʪʳʭ, ʜʦʙʘʚʣʝʥ ʧʦʨʦʰʦʢ ʩʧʠʨʫʣʠʥʳ, ʠʤʝʶʱʠʡ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʧʦʣʥʦʮʝʥʥʳʡ 

ʙʝʣʦʢ, ʫʛʣʝʚʦʜʳ, ʞʠʨʳ, ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʳ, ʚʠʪʘʤʠʥʳ, ʬʠʢʦʮʠʘʥʠʥ, ʙʝʪʘ-ʢʘʨʦʪʠʥ, 

ʣʠʥʦʣʝʚʫʶ ʢʠʩʣʦʪʫ ʠ ʜʨʫʛʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʂʘʢ ʤʦʱʥʳʡ ʘʥʪʠʦʢʩʠʜʘʥʪ 

ʩʧʠʨʫʣʠʥʘ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʩʪʘʨʝʥʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʚ ʦʨʛʘʥʠʟʤʝ; 

ïʚ-ʰʝʩʪʳʭ, ʚʚʝʜʝʥʘ ʣʘʤʠʥʘʨʠʷ, ʢʦʪʦʨʘʷ ʦʙʣʘʜʘʝʪ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, 

ʘʥʪʠʤʠʢʨʦʙʥʳʤ, ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʠ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʤ ʜʝʡʩʪʚʠʝʤ. ɸʥʪʠʤʫʪʘʛʝʥʥʳʤ ʠ 

ʨʘʜʠʦʧʨʦʪʝʢʪʦʨʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʘ ʪʘʢʞʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʠ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʡ 

ʘʢʪʠʚʥʦʩʪʴʶ. ɺ ʣʘʤʠʥʘʨʠʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʘʛʥʠʷ ʧʨʝʚʳʰʘʝʪ ʪʘʢʦʚʫʶ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʚ 9ï10 

ʨʘʟ, ʩʝʨʳ ð ʚ 17 ʨʘʟ, ʙʨʦʤʘ ð ʚ 13 ʨʘʟ. ɺ 1 ʢʛ ʣʘʤʠʥʘʨʠʠ ʩʦʜʝʨʞʠʪʩʷ ʩʪʦʣʴʢʦ ʡʦʜʘ, ʩʢʦʣʴʢʦ 

ʝʛʦ ʨʘʩʪʚʦʨʝʥʦ ʚ 100 000 ʣ ʤʦʨʩʢʦʡ ʚʦʜʳ. ʉʦʜʝʨʞʘʥʠʝ ʧʦʣʠʩʘʭʘʨʠʜʦʚ ʬʫʢʦʠʜʘʥʘ ʠ 

ʣʘʤʠʥʘʨʠʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʶ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʠ 

ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʕʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ ʦʪ ʙʘʣʘʥʩʘ ʣʠʧʠʜʦʚ, 

ʥʘʨʫʰʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʥʦʡ ʩʢʣʦʥʥʦʩʪʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʣʷʰʝʢ ʚ ʩʦʩʫʜʘʭ. ʃʘʤʠʥʘʨʠʥ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ ʛʠʧʦʪʝʥʟʠʚʥʳʡ ʵʬʬʝʢʪ 

ʠ ʧʨʦʷʚʣʷʝʪ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 30% ʦʪ ʘʢʪʠʚʥʦʩʪʠ ʛʝʧʘʨʠʥʘ; 

ïʚ-ʩʝʜʴʤʳʭ, ʥʘʪʫʨʘʣʴʥʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʧʝʮʠʘʣʴʥʦ ʧʝʨʝʨʘʙʦʪʘʥʥʦʝ (ʜʣʷ ʣʫʯʰʝʡ 

ʫʩʚʦʷʝʤʦʩʪʠ) ʢʘʤʝʥʥʦʝ ʤʘʩʣʦ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ, ʚʭʦʜʷʱʠʤʠ ʚ ʜʘʥʥʳʡ ʩʦʩʪʘʚ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʙʘʟʠʩʘ ʧʦ 

ʧʦʜʜʝʨʞʘʥʠʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʡʨʦʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ ʠʥʪʝʛʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʳʩʰʝʡ 

ʥʝʨʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʧʦʩʨʝʜʩʪʚʦʤ ʛʘʨʤʦʥʠʟʘʮʠʠ ʙʠʦʬʠʟʠʯʝʩʢʠʭ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʠ ʛʦʨʤʦʥʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ ʮʠʢʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ çʭʨʦʥʦʙʠʦʣʦʛʠʷïʭʨʦʥʦʤʝʜʠʮʠʥʘè. 

ʂʣʠʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʌʝʜʝʨʘʣʴʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʯʨʝʞʜʝʥʠʠ 

çʈʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ɺʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʢʫʨʦʨʪʦʣʦʛʠʠ (ʌɻʋ çʈʅʎ ɺʄ 

ʠ ʂè) ʄʠʥʟʜʨʘʚʩʦʮʨʘʟʚʠʪʠʷ ʈʌ ʚ ʧʝʨʠʦʜ ʩ 20.10.2009 ʛ. ʧʦ 19.03.2010 ʛ. ʧʦ ʜʦʛʦʚʦʨʫ 

ˉ1389/09 ʦʪ 20.10.2009. 

ʋʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʣʠʥʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʚ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʜʦʟʘʭ ʠ ʨʝʞʠʤʘʭ:  

1) ʛʝʨʦʧʨʦʪʝʢʪʦʨʥʳʡ,  
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2) ʜʝʟʠʥʪʦʢʩʠʢʘʮʠʦʥʥʳʡ,  

3) ʧʨʝʙʠʦʪʠʯʝʩʢʠʡ,  

4) ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʡ,  

5) ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ,  

6) ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʝ ʜʝʡʩʪʚʠʝ  

7) ʧʦʩʪʦʷʥʥʳʡ ʩʠʥʪʝʟ ʬʝʨʤʝʥʪʦʚ ʠ ʛʦʨʤʦʥʦʚ. 

ɺʣʠʷʥʠʝ ʜʝʬʠʮʠʪʘ ʚʠʪʘʤʠʥʦʚ ʥʘ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ ʤʥʦʛʦʛʨʘʥʥʦ. ʊʘʢ, ʧʨʠ ʜʝʬʠʮʠʪʝ 

ʚʠʪʘʤʠʥʘ ɸ ʥʘʨʫʰʘʝʪʩʷ ʩʝʢʨʝʮʠʷ ʀʌʅ-ɔ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʪʠʚʘʮʠʠ Th2 ʠ ʧʨʦʷʚʣʝʥʠʶ 

ʘʪʦʧʠʠ, ʠʥʛʠʙʠʨʫʝʪʩʷ ʧʨʦʣʠʬʝʨʘʮʠʷ ʊ-ʢʣʝʪʦʢ ʚ ʦʪʚʝʪ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʘʥʪʠʛʝʥʦʚ, ʩʥʠʞʘʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝʡʪʨʦʬʠʣʴʥʦʛʦ ʬʘʛʦʮʠʪʦʟʘ, ʚ ʢʣʝʪʢʘʭ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʧʨʦʜʫʢʪʳ ʧʝʨʝʢʠʩʥʦʛʦ 

ʦʢʠʩʣʝʥʠʷ. ɼʝʬʠʮʠʪ ʮʠʥʢʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʘʪʨʦʬʠʝʡ ʪʠʤʫʩʘ ʠ ʣʠʤʬʦʮʠʪʦʧʝʥʠʝʡ, 

ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ɺ-ʢʣʝʪʦʢ, ʩʥʠʞʝʥʠʝʤ ʘʥʪʠʪʝʣʦʛʝʥʝʟʘ. ʉʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ Th1-

ʣʠʤʬʦʮʠʪʦʚ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʜʝʬʠʮʠʪʦʤ IL-2 ʠ ʀʌʅ-ɔ, ʯʪʦ ʩʪʠʤʫʣʠʨʫʝʪ Th2-ʪʠʧ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ (ʘʪʦʧʠʷ). ʇʨʠ ʜʝʬʠʮʠʪʝ ʩʝʣʝʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʥʝʡʪʨʦʬʠʣʦʚ, ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʩʝʣʝʥ-ʩʦʜʝʨʞʘʱʠʭ ʬʝʨʤʝʥʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʤʝʪʘʙʦʣʠʟʤʝ ʛʦʨʤʦʥʦʚ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʢʦʪʦʨʳʝ ʥʘʨʫʰʘʶʪ ʨʘʟʚʠʪʠʝ ʠ ʬʫʥʢʮʠʶ 

ʠʤʤʫʥʦ-ʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ ʪʠʤʫʩʘ, ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʬʘʢʪʦʨʦʚ ʚʨʦʞʜʝʥʥʦʛʦ 

ʠʤʤʫʥʠʪʝʪʘ. ʇʨʠ ʜʝʬʠʮʠʪʝ ʞʝʣʝʟʘ ʩʥʠʞʘʝʪʩʷ ʙʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʘʢʨʦʬʘʛʦʚ, ʧʘʜʘʝʪ 

ʯʠʩʣʦ Th1-ʣʠʤʬʦʮʠʪʦʚ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʧʨʦʜʫʢʮʠʠ IL-2. ɾʝʣʝʟʦ ʷʚʣʷʝʪʩʷ 

ʵʩʩʝʥʮʠʘʣʴʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʢʣʝʪʦʯʥʫʶ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ. 

ɺʘʞʥʝʡʰʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʷʚʣʷʶʪʩʷ 

ʘʥʪʠʦʢʩʠʜʘʥʪʳ ð ʩʦʝʜʠʥʝʥʠʷ ʨʘʟʥʦʡ ʭʠʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ, ʩʧʦʩʦʙʥʳʝ ʙʣʦʢʠʨʦʚʘʪʴ 

ʦʙʨʘʟʦʚʘʥʠʝ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ, ʪʝʤ ʩʘʤʳʤ ʟʘʱʠʱʘʷ ʦʪ ʧʦʚʨʝʞʜʝʥʠʷ ʧʝʨʝʢʠʩʴʶ 

ʢʣʝʪʦʯʥʳʝ ʤʝʤʙʨʘʥʳ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ. ʂ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤ ʦʪʥʦʩʷʪ ʚʠʪʘʤʠʥʳ ʉ, 

ɸ, ʢʘʨʦʪʠʥʦʠʜʳ, ɽ, ɼ, ɺ 6 , ʬʦʣʠʝʚʫʶ ʢʠʩʣʦʪʫ, ʤʘʨʛʘʥʝʮ, ʤʝʜʴ, ʮʠʥʢ ʠ ʩʝʣʝʥ. ʌʥʢʮʠʦʥʘʣʴʥʳʝ 

ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ, ʢʘʢ ʢʦʤʧʣʝʢʩʥʳʝ ʧʨʝʧʘʨʘʪʳ ʜʣʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʩ 

ʜʦʩʪʘʪʦʯʥʳʤ ʵʬʬʝʢʪʦʤ ʩʠʥʝʨʛʠʟʤʘ. 

ʂʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʙʘʢʪʝʨʠʡ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʯʝʣʦʚʝʢʘ ʜʦʩʪʠʛʘʝʪ ʦʪ 10 ʪʳʩʷʯ 

ʰʪʘʤʤʦʚ ð ʜʦ 50 ʪʳʩʷʯ. ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʪʠʭ ʙʘʢʪʝʨʠʡ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʩʦʪʝʥ ʪʨʠʣʣʠʦʥʦʚ, ʘ ʩ ʚʠʨʫʩʘʤʠ ð ʧʨʝʚʳʰʘʝʪ  ʢʚʘʜʨʠʣʣʠʦʥ. ʂʦʣʠʯʝʩʪʚʦ ʛʝʥʦʚ ʚ ʭʨʦʤʦʩʦʤʘʭ 

ʯʝʣʦʚʝʢʘ ʜʦʩʪʠʛʘʝʪ 25000; ʤʠʢʨʦʛʝʥʦʤ ʚʢʣʶʯʘʝʪ ʜʦ 5ï10 ʤʠʣʣʠʦʥʦʚ ʛʝʥʦʚ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ 

(ʟʘʤʝʥʘ) ʚʩʝʭ ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʫ ʯʝʣʦʚʝʢʘ ʪʨʝʙʫʝʪ ʥʝ ʤʝʥʝʝ 20ï25 ʣʝʪ, ʟʘ ʵʪʦ ʚʨʝʤʷ ʚʩʝ 

ʩʠʤʙʠʦʪʠʯʝʩʢʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʤʝʥʷʶʪʩʷ ʥʝ ʤʝʥʝʝ ʧʷʪʠïh ʝʩʪʠ ʨʘʟ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʚʳʩʦʢʦʡ ʘʜʘʧʪʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʥʘʜʦʨʛʘʥʠʟʤʘ. ɹʦʣʝʝ 80% ʵʥʝʨʛʠʠ 

ʯʝʣʦʚʝʢʘ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʚ ʤʠʪʦʭʦʥʜʨʠʷʭ, 20% ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʯʝʣʦʚʝʢʘ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ  ʢʠʰʝʯʥʠʢʘ.  

ʉ ʚʦʟʨʘʩʪʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʘʢʪʠʚʥʳʝ ʨʘʜʠʢʘʣʳ / ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ 

ʟʘʱʠʪʘ ʩʥʠʞʘʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʨʘʙʦʪʳ ʜʳʭʘʪʝʣʴʥʦʡ ʮʝʧʠ ʧʝʨʝʥʦʩʘ 

ʵʣʝʢʪʨʦʥʦʚ ʠ ʫʤʝʥʴʰʝʥʠʶ ʦʙʨʘʟʦʚʘʥʠʷ ɸʊʌ. ʋʚʝʣʠʯʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʘʢʪʠʚʥʳʭ ʨʘʜʠʢʘʣʦʚ 

ʢʠʩʣʦʨʦʜʘ ʠ ʣʠʧʠʜʦʚ ʚ ʤʠʪʦʭʦʥʜʨʠʷʭ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʚʨʝʞʜʝʥʠʝʤ ʬʫʥʢʮʠʡ ʧʦʩʣʝʜʥʠʭ ʠ 

ʧʨʠʚʦʜʠʪ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʛʠʙʝʣʠ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʢʣʝʪʦʢ. ɼʦʣʛʦʣʝʪʠʶ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʨʷʜʘ ʙʝʣʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʦʡ (Mn-SOD; 

Cu/Zn, SOD; ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʘʷ ʢʘʪʘʣʘʟʘ). ɸʢʪʠʚʥʳʝ ʨʘʜʠʢʘʣʳ ʫʩʠʣʠʚʘʶʪ ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʝ 

ʧʨʦʮʝʩʩʳ ʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʢʣʝʪʦʢ ʚ ʦʪʚʝʪ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʝʩʩʳ ʠ ʩʠʛʥʘʣʳ, ʘʢʪʠʚʠʨʫʷ 

ʢʦʤʧʝʥʩʘʪʦʨʥʳʝ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʝ ʦʪʚʝʪʳ.  
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʦʙʨʘʟʫʝʪʩʷ 

ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʦʙʣʘʜʘʶʱʠʭ ʥʝʡʨʦʛʦʨʤʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 

ʇʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʝʥʦʤʘ, ʵʧʠʛʝʥʦʤʘ, ʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ 

ʬʘʢʪʦʨʘʤʠ ʩʨʝʜʳ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʜʠʝʪʳ ʠ ʚʳʷʚʣʷʪʴ ʩʨʝʜʠ ʠʟʚʝʩʪʥʳʭ ʠʣʠ ʚʥʦʚʴ ʩʦʟʜʘʥʥʳʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʪʝ, ʢʦʪʦʨʳʝ  ʠʤʝʶʪ ʵʧʠʛʝʥʦʤʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. 

ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʫʜʝʣʷʝʪʩʷ ʩʦʟʜʘʥʠʶ 

ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʠʱʝʚʳʭ ʨʘʮʠʦʥʦʚ ʜʣʷ ʨʦʜʠʪʝʣʝʡ (ʧʨʝʞʜʝ ʚʩʝʛʦ ʞʝʥʱʠʥ ʚ 

ʜʝʪʦʨʦʜʥʦʤ ʚʦʟʨʘʩʪʝ) ʠ ʜʝʪʝʡ ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ ʠʭ ʞʠʟʥʠ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʭʨʘʥʝʥʠʶ 

ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʥʦʡ ʵʢʦʣʦʛʠʠ ʙʫʜʫʱʠʭ ʤʘʪʝʨʝʡ, ʙʝʨʝʤʝʥʥʳʭ ʠ ʢʦʨʤʷʱʠʭ 

ʞʝʥʱʠʥ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʦʜʜʝʨʞʘʥʠʝ ʥʘ ʥʫʞʥʦʤ ʫʨʦʚʥʝ ʚʩʝʭ ʵʪʘʧʦʚ ʩʪʘʥʦʚʣʝʥʠʷ ʠ 

ʩʫʢʮʝʩʩʠʠ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʙʫʜʫʱʝʛʦ ʯʝʣʦʚʝʢʘ. ɹʦʣʝʝ ʰʠʨʦʢʦʝ  ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʠʱʝʚʳʭ ʨʘʮʠʦʥʦʚ ʥʘʩʝʣʝʥʠʷ ʥʘʭʦʜʷʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʧʠʱʝʚʳʝ ʨʘʮʠʦʥʳ ʩ ʫʯʝʪʦʤ ʵʪʥʠʯʝʩʢʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʠʭ ʚʦʟʨʘʩʪʘ, ʧʨʦʬʝʩʩʠʠ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʛʠʦʥʦʚ ʠʭ ʧʨʦʞʠʚʘʥʠʷ.  

ʊʘʢʠʝ ʧʨʦʜʫʢʪʳ,  ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ (ʨʝʛʫʣʷʨʥʦʛʦ) ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ 

ʩʦʩʪʘʚʝ ʦʙʳʯʥʳʭ ʧʠʱʝʚʳʭ ʨʘʮʠʦʥʦʚ ʚʩʝʤʠ ʛʨʫʧʧʘʤʠ ʟʜʦʨʦʚʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʩʦʭʨʘʥʷʶʱʠʝ ʠ 

ʫʣʫʯʰʘʶʱʠʝ ʩʦʩʪʦʷʥʠʝ ʠʭ ʟʜʦʨʦʚʴʷ ʠ ʩʥʠʞʘʶʱʠʝ ʨʠʩʢ ʘʣʠʤʝʥʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ,  

ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʚ ʩʦʩʪʘʚʝ ʧʦʜʦʙʥʳʭ ʧʨʦʜʫʢʪʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʫʪʨʠʝʥʪʦʚ, ʩʧʦʩʦʙʥʳʭ 

ʦʢʘʟʳʚʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʵʬʬʝʢʪ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʠ/ʠʣʠ  

ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. ɺ ʢʘʪʝʛʦʨʠʶ  ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʦʪʥʦʩʷʪ ʧʨʦʜʫʢʪʳ, ʝʩʪʝʩʪʚʝʥʥʦ ʩʦʜʝʨʞʘʱʠʝ ʪʨʝʙʫʝʤʳʝ ʢʦʣʠʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʠʥʛʨʝʜʠʝʥʪʘ ʠʣʠ ʛʨʫʧʧʳ ʠʭ; ʥʘʪʫʨʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʙʦʛʘʱʝʥʥʳʝ ʢʘʢʠʤ-

ʣʠʙʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʠʥʛʨʝʜʠʝʥʪʦʤ ʠʣʠ ʛʨʫʧʧʦʡ ʠʭ; ʥʘʪʫʨʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ, ʠʟ ʢʦʪʦʨʳʭ 

ʫʜʘʣʝʥ ʢʦʤʧʦʥʝʥʪ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʡ ʧʨʦʷʚʣʝʥʠʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʥʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ; ʥʘʪʫʨʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ, ʚ ʢʦʪʦʨʳʭ 

ʠʩʭʦʜʥʳʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʥʛʨʝʜʠʝʥʪʳ ʤʦʜʠʬʠʮʠʨʦʚʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦ ʦʥʠ ʥʘʯʠʥʘʶʪ ʧʨʦʷʚʣʷʪʴ ʩʚʦʶ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʫʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠʣʠ 

ʵʪʘ ʘʢʪʠʚʥʦʩʪʴ ʫʩʠʣʠʚʘʝʪʩʷ; ʥʘʪʫʨʘʣʴʥʳʝ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ, ʚ ʢʦʪʦʨʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʭ ʠʣʠ 

ʠʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ ʙʠʦʫʩʚʦʷʝʤʦʩʪʴ ʚʭʦʜʷʱʠʭ ʚ ʥʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ  

ʫʚʝʣʠʯʠʚʘʝʪʩʷ;  ʥʘʪʫʨʘʣʴʥʳʝ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ 

ʢʦʤʙʠʥʘʮʠʠ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʧʨʠʦʙʨʝʪʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʭʨʘʥʷʪʴ 

ʠ ʫʣʫʯʰʘʪʴ ʬʠʟʠʯʝʩʢʦʝ ʠ ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʠ/ʠʣʠ ʩʥʠʞʘʪʴ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʡ.  

ʀʤʤʫʥʥʳʡ ʛʦʤʝʦʩʪʘʟ ð ɻ ʪʦ ʙʘʣʘʥʩ ʤʝʞʜʫ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʪʦʣʝʨʘʥʪʥʦʩʪʴʶ ʠ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʠʤʤʫʥʥʳʤʠ ʨʝʘʢʮʠʷʤʠ ð ̫ ʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚ ʠʩʭʦʜʝ 

ʟʜʦʨʦʚʴʷ ʠʣʠ ʙʦʣʝʟʥʠ. ʉʦʙʳʪʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʩʣʠʟʠʩʪʦʡ, ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʥʝ ʪʦʣʴʢʦ ʩ 

ʧʦʥʷʪʠʝʤ ʧʝʨʦʨʘʣʴʥʦʡ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʪʦʣʝʨʘʥʪʥʦʩʪʠ, ʥʦ ʪʨʘʢʪʫʶʪʩʷ ʛʦʨʘʟʜʦ ʰʠʨʝ, 

ʧʦʩʢʦʣʴʢʫ ʚʢʣʶʯʘʶʪ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ ʢʦʤʤʝʥʩʘʣʘʤʠ, ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ, ʚʳʟʚʘʥʥʳʝ ʠʥʬʝʢʮʠʝʡ, ʘ ʪʘʢʞʝ ʧʨʦʮʝʩʩʳ, ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʧʨʠ 

ʘʫʪʦʠʤʤʫʥʥʳʭ, ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ. 

ʉʣʠʟʠʩʪʳʝ ʦʙʦʣʦʯʢʠ (ʙʨʦʥʭʦʣʝʛʦʯʥʦʛʦ, ʢʠʰʝʯʥʦʛʦ, ʫʨʦʛʝʥʠʪʘʣʴʥʦʛʦ ʪʨʘʢʪʦʚ) ʫ 

ʯʝʣʦʚʝʢʘ ʠʤʝʶʪ ʦʙʱʫʶ ʧʣʦʱʘʜʴ ʙʦʣʝʝ 400 ʤ2 , ʯʝʨʝʟ ʥʠʭ ʚ ʦʨʛʘʥʠʟʤ ʧʦʩʪʫʧʘʶʪ ʵʢʟʦʛʝʥʥʳʝ 
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ʧʦʪʝʥʮʠʘʣʴʥʦ ʘʛʨʝʩʩʠʚʥʳʝ ʩʫʙʩʪʘʥʮʠʠ. ʄʫʢʦʟʥʘʷ ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʘʚʣʷʝʪ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 80% ʚʩʝʭ ʠʤʤʫʥʥʳʭ ʢʣʝʪʦʢ. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʜʦʨʦʚʘʷ ʤʠʢʨʦʙʠʦʪʘ ð ɻ ʪʦ 

ʢʘʯʝʩʪʚʝʥʥʦʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʠʢʨʦʙʦʚ ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠ 

ʩʠʩʪʝʤ, ʧʦʜʜʝʨʞʠʚʘʶʱʝʝ ʙʠʦʭʠʤʠʯʝʩʢʦʝ, ʤʝʪʘʙʦʣʠʯʝʩʢʦʝ ʠ ʠʤʤʫʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ 

ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. ʋ ʯʝʣʦʚʝʢʘ 1013 ʩʚʦʠʭ 

ʢʣʝʪʦʢ ʠ 1014ï1015 ʢʣʝʪʦʢ ʨʘʟʣʠʯʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʠʣʠ ʙʦʣʝʝ 100 ʪʨʣʥ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʥʘ ʦʜʥʫ ʢʣʝʪʢʫ ʧʨʠʭʦʜʠʪʩʷ 10 ʤʠʢʨʦʙʦʚ (ʙʦʣʝʝ 1000 ʚʠʜʦʚ). ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʧʦʧʘʜʘʶʪ ʚ 

ʯʝʪʳʨʝ ʬʠʣʳ (ʢʨʫʧʥʝʡʰʠʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ ʙʘʢʪʝʨʠʡ ʠ ʘʨʭʝʡ) ð Bacteroidetes, 

Firmicutes, Actinobacteria ʠ Proteobacteria. 

ʂʠʰʝʯʥʘʷ ʤʠʢʨʦʙʠʦʪʘ ʠʛʨʘʝʪ ʞʠʟʥʝʥʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʘʭ ʟʜʦʨʦʚʴʷ 

ʯʝʣʦʚʝʢʘ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʣʠ ʠʟʤʝʥʝʥʠʷ ʚ ʤʠʢʨʦʙʠʦʪʝ ʢʠʰʝʯʥʠʢʘ ʩ 

ʨʘʟʚʠʪʠʝʤ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʉʨʝʜʠ ʦʛʨʦʤʥʦʛʦ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʢʠʰʝʯʥʠʢʘ 

ʙʠʬʠʜʦʙʘʢʪʝʨʠʠ ð ɻ ʪʦ ʨʦʜ, ʢʦʪʦʨʳʡ ʜʦʤʠʥʠʨʫʝʪ ʚ ʢʠʰʝʯʥʠʢʝ ʟʜʦʨʦʚʳʭ ʛʨʫʜʥʳʭ ʜʝʪʝʡ, 

ʪʦʛʜʘ ʢʘʢ ʚ ʟʨʝʣʦʤ ʚʦʟʨʘʩʪʝ ʫʨʦʚʥʠ ʥʠʞʝ, ʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳ. ʅʘʣʠʯʠʝ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ ʠʟʤʝʥʷʝʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ, ʦʪ ʜʝʪʩʪʚʘ ʜʦ ʛʣʫʙʦʢʦʡ ʩʪʘʨʦʩʪʠ (ʈʠʩʫʥʦʢ 2). 

Bifidobacterium longum, B. breve ʠ B. bifidum ʢʘʢ ʧʨʘʚʠʣʦ, ʜʦʤʠʥʠʨʫʶʪ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, 

ʪʦʛʜʘ ʢʘʢ B. catenulatum, B. adolescentis ʠ, ʘ ʪʘʢʞʝ B. longum ʦʥʠ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʫ 

ʚʟʨʦʩʣʳʭ [33]. 
 

 
ʈʠʩʫʥʦʢ 2. ʇʨʠ ʨʦʞʜʝʥʠʠ ʫʨʦʚʝʥʴ ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʘʤʦʤ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. ɺ 

ʩʣʫʯʘʷʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʜʝʪʦʨʦʞʜʝʥʠʷ ʵʪʦ ʯʠʩʣʦ ʥʘʠʙʦʣʝʝ ʚʝʣʠʢʦ ʧʨʠ ʨʦʞʜʝʥʠʠ [33]. 

 

ʋʙʝʜʠʪʝʣʴʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʘʣʠʯʠʝ ʦʢʥʘ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚ ʨʘʥʥʝʡ 

ʞʠʟʥʠ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʠʟʤʝʥʝʥʠʷ ʚ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʥʦʡ ʢʦʣʦʥʠʟʘʮʠʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 

ʠʤʤʫʥʥʦʡ ʜʠʩʨʝʛʫʣʷʮʠʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʨʘʩʧʦʣʘʛʘʝʪ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʭʦʟʷʝʚ ʢ ʟʘʙʦʣʝʚʘʥʠʶ. 

ʍʦʪʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʤʠʢʨʦʙʥʦʡ ʩʫʢʮʝʩʩʠʠ ʚ ʧʝʨʚʳʡ ʛʦʜ ʞʠʟʥʠ ʙʳʣʠ 

ʯʘʩʪʠʯʥʦ ʦʧʨʝʜʝʣʝʥʳ ʚ ʢʦʥʢʨʝʪʥʳʭ ʯʝʣʦʚʝʯʝʩʢʠʭ ʛʨʫʧʧʘʭ, ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʝ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʦʨʦʛʠ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʵʪʠ 

ʤʠʢʨʦʙʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʥʝʠʟʚʝʩʪʥʳ. ʋʩʪʘʥʦʚʣʝʥʳ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʩʚʷʟʠ 
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ʤʝʞʜʫ ʚʨʝʤʝʥʥʦʡ ʤʦʟʘʠʢʦʡ ʤʠʢʨʦʙʥʦʡ ʢʦʣʦʥʠʟʘʮʠʠ ʢʠʰʝʯʥʠʢʘ ʠ ʟʘʚʠʩʷʱʠʤʠ ʦʪ ʚʦʟʨʘʩʪʘ 

ʠʤʤʫʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʥʠʭ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʩʣʦʞʥʦʡ 

ʵʢʦʩʠʩʪʝʤʦʡ ʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ ʭʦʟʷʠʥʘ ʚʝʜʝʪ ʢ ʧʦʥʠʤʘʥʠʶ ʚʘʞʥʦʩʪʠ ʪʝʤʧʦʨʘʣʴʥʦ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʢʣʶʯʝʚʳʭ ʛʨʫʧʧ ʠ ʤʝʞʮʘʨʩʪʚʝʥʥʳʭ ʤʠʢʨʦʙʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʜʣʷ ʵʢʦʩʠʩʪʝʤʥʳʭ ʬʫʥʢʮʠʡ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʠ/ʠʣʠ ʫʣʫʯʰʝʥʠʝ 

ʨʘʟʚʠʪʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ. 

ɺ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʚʳʷʚʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʠ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʤʠʢʨʦʙʠʦʤʘ, ʧʦʟʚʦʣʠʪ ʨʘʟʨʘʙʦʪʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʠ/ʠʣʠ ʫʣʫʯʰʝʥʠʝ ʨʘʟʚʠʪʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʫ ʟʘʙʦʣʝʚʘʥʠʡ. ɺʳʧʦʣʥʝʥ ʦʛʨʦʤʥʳʡ ʦʙʲʝʤ ʨʘʙʦʪʳ, ʯʪʦʙʳ ʧʦʥʷʪʴ ʟʘʚʠʩʠʤʦʩʪʴ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʨʝʙʝʥʢʘ, ʤʥʦʛʦʝ ʝʱʝ ʧʨʝʜʩʪʦʠʪ ʚʳʷʩʥʠʪʴ ʦ 

ʢʦʥʢʨʝʪʥʳʭ ʤʝʭʘʥʠʟʤʘʭ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʵʪʫ ʧʦʜʛʦʪʦʚʢʫ (ʈʠʩʫʥʦʢ 3). ʋʣʫʯʰʝʥʠʝ ʥʘʰʝʛʦ 

ʧʦʥʠʤʘʥʠʷ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʦʣʞʝʥʠʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʩʦʚʤʝʩʪʥʳʭ 

ʫʩʠʣʠʡ ʠʤʤʫʥʦʣʦʛʦʚ, ʤʠʢʨʦʙʠʦʣʦʛʦʚ, ʢʣʠʥʠʮʠʩʪʦʚ, ʙʠʦʠʥʬʦʨʤʘʪʠʢʦʚ ʠ ʵʢʦʣʦʛʦʚ [34]. 

 

 
 

ʈʠʩʫʥʦʢ 3. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʙʘʢʪʝʨʠʘʣʴʥʳʝ (ʢʨʫʛʠ) ʠ ʛʨʠʙʢʦʚʳʝ (ʪʨʝʫʛʦʣʴʥʠʢʠ) 

ʪʘʢʩʦʥʳ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 6 ʤʝʩʷʮʝʚ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ʈʘʟʤʝʨ ʢʨʫʛʘ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʦʪʥʦʩʠʪʝʣʴʥʦʤʫ 

ʦʙʠʣʠʶ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʪʘʢʩʦʥʦʚ [34]. 

 

ʉʫʤʤʘʨʥʳʡ ʛʝʥʦʤ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʩʦʜʝʨʞʠʪ ʚ 100 ʨʘʟ ʙʦʣʴʰʝ ʛʝʥʦʚ, ʯʝʤ 

ʛʝʥʦʤ ʯʝʣʦʚʝʢʘ. ʄʘʩʩʘ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 2 ʜʦ 8 ʢʛ. 99,9% ʩʦʩʪʘʚʣʷʝʪ 

ʤʠʢʨʦʙʠʦʪʘ ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ. ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠ ʜʨʝʚʥʠʝ ʦʪʥʦʰʝʥʠʷ ʚ ʙʠʦʪʦʧʘʭ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳ ʢʘʢ ʜʣʷ ʦʨʛʘʥʠʟʤʘ, ʪʘʢ ʠ ʜʣʷ ʩʘʤʦʡ ʤʠʢʨʦʙʠʦʪʳ.  

ɺ ʤʠʢʨʦʙʠʦʮʝʥʦʟʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʩʪʦʷʥʥʦ ʦʙʠʪʘʶʱʠʝ ʚʠʜʳ ʙʘʢʪʝʨʠʡ (ʛʣʘʚʥʘʷ, 

ʘʚʪʦʭʪʦʥʥʘʷ, ʠʥʜʠʛʝʥʥʘʷ, ʨʝʟʠʜʝʥʪʥʘʷ ʤʠʢʨʦʬʣʦʨʘ), ʩʦʩʪʘʚʣʷʶʱʠʝ 90% ʦʪ ʚʩʝʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʘ ʪʘʢʞʝ ʜʦʙʘʚʦʯʥʳʝ (ʩʦʧʫʪʩʪʚʫʶʱʠʝ, ʬʘʢʫʣʴʪʘʪʠʚʥʳʝ), ʥʘ ʢʦʪʦʨʳʝ 

ʧʨʠʭʦʜʠʪʩʷ 10%, ʠ ʪʨʘʥʟʠʪʦʨʥʳʝ (ʩʣʫʯʘʡʥʳʝ ʚʠʜʳ, ʘʣʣʦʭʪʦʥʥʘʷ, ʦʩʪʘʪʦʯʥʘʷ ʤʠʢʨʦʬʣʦʨʘ) ð 

0,01%.  
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ʆʙʣʠʛʘʪʥʘʷ (ʥʦʨʤʘʣʴʥʘʷ, ʜʨʫʞʝʩʪʚʝʥʥʘʷ ð friendly) ʤʠʢʨʦʙʠʦʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʘʥʘʵʨʦʙʥʳʤʠ ʙʘʢʪʝʨʠʷʤʠ ʨʦʜʦʚ Bacterioides, Bifidobacterium, ʥʝʧʘʪʦʛʝʥʥʳʤʠ ʰʪʘʤʤʘʤʠ 

ʢʣʦʩʪʨʠʜʠʡ (Bifidobacterium, Lactobacillus, ʥʦʨʤʘʣʴʥʘʷ E. coli, Peptostreptococcus spp., 

Streptococcus faecium ʠ ʜʨ.). 

ʌʘʢʫʣʴʪʘʪʠʚʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ʢʠʰʝʯʥʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʧʪʦʢʦʢʢʘʤʠ, ʩʪʘʬʠʣʦʢʦʢʢʘʤʠ, 

ʩʪʨʝʧʪʦʢʦʢʢʘʤʠ, ʙʘʮʠʣʣʘʤʠ, ʜʨʦʞʞʝʚʳʤʠ ʠ ʜʨʦʞʞʝʧʦʜʦʙʥʳʤʠ ʛʨʠʙʘʤʠ. 

ɺ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʝ ʯʝʣʦʚʝʢʘ, 

ʵʚʦʣʶʮʠʦʥʥʦ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʤʝʞʢʣʝʪʦʯʥʳʝ ʩʝʪʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʠʩʪʝʤʫ ʪʨʦʬʠʯʝʩʢʠʭ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʚʥʫʪʨʠ ʢʠʰʝʯʥʦʛʦ ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ. ʇʨʘʢʪʠʯʝʩʢʠ ʥʠ ʦʜʠʥ 

ʜʦʩʪʫʧʥʳʡ ʙʠʦʩʫʙʩʪʨʘʪ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ ʠʥʪʝʨʝʩʘʭ ʦʜʥʦʡ ʚʠʜʦʚʦʡ ʧʦʧʫʣʷʮʠʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 95ï99% ʚʩʝʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʩʫʱʝʩʪʚʫʝʪ ʚ ʚʠʜʝ 

ʙʠʦʧʣʝʥʢʠ. 

 
 

ʈʠʩʫʥʦʢ 4. ʀʤʤʫʥʥʳʡ ʛʦʤʝʦʩʪʘʟ [35]. 

 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʷ ʭʦʟʷʠʥ-ʤʠʢʨʦʙʠʦʪʘ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʛʦʤʝʦʩʪʘʟʘ ʠ ʚʦʩʧʘʣʝʥʠʷ ʚ 

ʢʠʰʝʯʥʠʢʝ ʠ ʚʥʝʪʝʩʪʠʥʘʣʴʥʳʭ ʪʢʘʥʷʭ. ʇʨʠ ʛʦʤʝʦʩʪʘʟʝ ʢʠʰʝʯʥʳʝ ʙʘʢʪʝʨʠʠ 

ʢʦʤʧʘʨʪʤʝʥʪʘʣʠʟʠʨʦʚʘʥʳ ʚ ʧʨʦʩʚʝʪʝ ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʢʣʶʯʝʥʠʷ ʩʣʠʟʴʶ, ʥʝʡʪʨʘʣʠʟʘʮʠʠ 

ʘʥʪʠʤʠʢʨʦʙʥʳʤʠ ʧʝʧʪʠʜʘʤʠ, ʧʨʦʜʫʮʠʨʫʝʤʳʤʠ IEC, ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʩʝʢʨʝʪʦʨʥʦʛʦ IgA 

(sIgA) ʠʟ ʢʠʰʝʯʥʦ-ʨʝʟʠʜʝʥʪʥʳʭ ɺ-ʢʣʝʪʦʢ. ɺ ʦʪʚʝʪ ʥʘ ʨʘʟʣʠʯʥʳʝ ʩʠʛʥʘʣʳ ILC3s ʠ Th17 

ʢʣʝʪʢʠ ʚ ʢʠʰʝʯʥʠʢʝ ʚʳʨʘʙʘʪʳʚʘʶʪ IL-22, ʢʦʪʦʨʳʡ ʜʝʡʩʪʚʫʝʪ ʥʘ IEC, ʯʪʦʙʳ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʢʦʤʧʘʨʪʤʝʥʪʘʣʠʟʘʮʠʠ ʤʠʢʨʦʙʠʦʪʳ. Tregs ʧʨʦʜʫʮʠʨʫʶʪ IL-10 ʠ ʠʥʜʫʮʠʨʫʶʪʩʷ ʤʠʢʨʦʙʥʦ 

ʧʦʣʫʯʝʥʥʳʤʠ SCFA ʠ PSA ʠʣʠ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʚʠʜʘʤʠ B. fragilis ʠ Clostridium. ʂʠʰʝʯʥʘʷ 

ʘʢʪʠʚʘʮʠʷ Tregs ʤʦʞʝʪ ʟʘʱʠʪʠʪʴ ʦʪ ʥʝʡʨʦʚʦʩʧʘʣʝʥʠʷ ʚ ʎʅʉ ʚʦ ʚʨʝʤʷ EAE. ɺʦ ʚʨʝʤʷ 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʢʠʰʝʯʥʠʢʘ ʧʦʪʝʨʷ ʬʫʥʢʮʠʷ ʢʠʰʝʯʥʦʛʦ ʙʘʨʴʝʨʘ ʧʨʠʚʦʜʠʪ ʢ 

ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʪʨʘʥʩʣʦʢʘʮʠʠ ʯʝʨʝʟ ʵʧʠʪʝʣʠʡ, ʚʳʩʚʦʙʦʞʜʝʥʠʶ ʩʦʨʘʟʤʝʨʥʦ ʧʦʣʫʯʝʥʥʳʭ 

MAMPs, ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʮʠʪʦʢʠʥʘ ʠ ʘʢʪʠʚʘʮʠʷ ʭʝʤʦʢʠʥʦʚ ʠ ʦʪʚʝʪʳ Th17 ʠ ɺ-ʢʣʝʪʦʢ. 

ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʙʘʢʪʝʨʠʠ ʫʩʫʛʫʙʣʷʶʪ ʚʦʩʧʘʣʝʥʠʝ ʢʠʰʝʯʥʠʢʘ, ʚʢʣʶʯʘʷ Prevotellaceae, 

Imageobacteriaceae ʠ Th17-inducing SFB. ʇʦʪʝʨʷ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ self-Ags ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ 

ʠʟ-ʟʘ ʧʦʥʠʞʝʥʥʳʭ ʧʦʨʦʛʦʚ ʜʣʷ ʘʚʪʦʘʢʪʠʚʘʮʠʠ (ʵʬʬʝʢʪ ɹʘʡʘʥʜʝʨʘ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ 
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ʦʧʦʩʨʝʜʦʚʘʪʴ ʘʫʪʦʠʤʤʫʥʠʪʝʪ ʚ ʚʥʝʪʝʩʪʠʥʘʣʴʥʳʝ ʪʢʘʥʠ. ʇʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ ʠʥʠʮʠʠʨʫʶʪ ʠ 

ʫʩʫʛʫʙʣʷʶʪ ʚʦʩʧʘʣʝʥʠʝ Th17-mediated ʥʘ ʤʳʰʠʥʳʭ ʤʦʜʝʣʷʭ EAE ʠ RA. ʇʨʠ ʈɸ, Th17 ʠ 

ʬʦʣʣʠʢʫʣʷʨʥʦʤ ʧʦʤʦʱʥʠʢʝ ʊ-ʢʣʝʪʦʯʥʳʝ ʦʪʚʝʪʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʳʨʘʙʦʪʢʝ ʘʫʪʦʘʥʪʠʪʝʣʘ ʚʦ 

ʚʪʦʨʠʯʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʘʭ. ʃʠʮʝʥʟʠʨʦʚʘʥʠʝ ʢʨʦʩʩ-ʨʝʘʢʪʠʚʥʳʭ ʦʪʚʝʪʦʚ ʊ-ʢʣʝʪʦʢ, 

ʢʦʪʦʨʳʝ ʨʘʩʧʦʟʥʘʶʪ ʤʠʢʨʦʙʥʦ ʧʦʣʫʯʝʥʥʳʝ ʧʝʧʪʠʜʳ ʠ ʨʝʘʢʮʠʷ ʥʘ ʩʘʤʦʧʝʧʪʠʜʳ ʤʦʞʝʪ ʪʘʢʞʝ 

ʠʥʠʮʠʠʨʦʚʘʪʴ ʘʫʪʦʠʤʤʫʥʠʪʝʪ ʚʦ ʚʥʝʪʝʩʪʠʥʘʣʴʥʳʭ ʪʢʘʥʷʭ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʤʳʰʠʥʦʡ ʤʦʜʝʣʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʫʪʦʠʤʤʫʥʥʦʛʦ ʫʚʝʠʪʘ (EAU) [35]. 

ʅʦʨʤʘʣʴʥʘʷ ʤʠʢʨʦʙʠʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʯʫʞʝʨʦʜʥʳʭ ʤʦʣʝʢʫʣ 

(ʘʥʪʠʛʝʥʦʚ ʠ ʧʘʪʪʝʨʥʦʚ), ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʘ ʨʘʩʧʦʟʥʘʚʘʪʴ ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ. ʆʜʥʘʢʦ 

ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʩʣʠʟʠʩʪʳʭ ʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʨʠʚʳʯʥʳʝ ʟʘʱʠʪʥʳʝ ʬʫʥʢʮʠʠ ʚ ʦʪʥʦʰʝʥʠʠ 

ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʠ ʥʝ ʵʣʠʤʠʥʠʨʫʝʪ ʝʝ. ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʞʠʚʘʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʠʜʦʚ 

ʩʠʤʙʠʦʥʪʥʳʭ ʙʘʢʪʝʨʠʡ ʥʘ ʩʣʠʟʠʩʪʳʭ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʪʜʝʣʴʥʘʷ ʠ ʥʝʟʘʚʠʩʠʤʘʷ ʬʫʥʢʮʠʷ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ð ʘʢʮʝʧʪʠʚʥʘʷ. ɸʢʮʝʧʪʠʚʥʳʡ ʠʤʤʫʥʠʪʝʪ ð ɻ ʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʩ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʦʡ ʚ ʦʪʣʠʯʠʝ ʦʪ çʧʨʦʪʝʢʪʠʚʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘè, 

ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʫʥʠʯʪʦʞʝʥʠʝ ʧʘʪʦʛʝʥʦʚ. ɿʘʱʠʪʥʘʷ (ʧʨʦʪʝʢʪʠʚʥʘʷ) ʨʝʘʢʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʘʛʨʝʩʩʠʶ ʧʨʦʪʠʚ ʧʘʪʦʛʝʥʦʚ, ʠʭ ʧʦʚʨʝʞʜʝʥʠʝ, ʫʥʠʯʪʦʞʝʥʠʝ, ʬʦʨʤʠʨʫʝʪ 

ʧʨʦʪʠʚʦʠʥʬʝʢʮʠʦʥʥʳʡ ʠʤʤʫʥʠʪʝʪ, ʘʣʣʝʨʛʠʶ, ʘʫʪʦʠʤʤʫʥʥʳʝ ʨʝʘʢʮʠʠ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʘʢʮʝʧʪʠʚʥʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʠʨʥʦʝ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʝ, ʩʦʭʨʘʥʝʥʠʝ, ʭʠʤʝʨʠʟʤ, ʩʠʤʙʠʦʟ ʩ 

ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʦʡ, ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʢ ʧʠʱʝʚʳʤ ʘʥʪʠʛʝʥʘʤ, ʥʦʨʤʘʣʴʥʦʝ ʪʝʯʝʥʠʝ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʡ ʠʤʤʫʥʠʪʝʪ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʩʠʤʙʠʦʪʠʯʝʩʢʠʤʠ ʤʠʢʨʦʙʘʤʠ ʠ ʠʭ ʭʦʟʷʠʥʦʤ ʠʟʤʝʥʷʶʪ ʨʝʘʢʮʠʶ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʭʦʟʷʠʥʘ ʥʘ ʜʨʫʛʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʚʢʣʶʯʘʷ  ʧʘʪʦʛʝʥʥʳʝ, ʠ 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʥʘʜʣʝʞʘʱʝʛʦ ʠʤʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ. 

ʅʦʚʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʧʦʥʠʤʘʥʠʠ ʪʦʛʦ, ʢʘʢ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʠʤʤʫʥʥʘʷ 

ʩʠʩʪʝʤʘ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ ʢʠʰʝʯʥʘʷ ʤʠʢʨʦʙʠʦʪʘ, ʜʘʣʠ ʥʦʚʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʟʜʦʨʦʚʴʝ ʠ 

ʙʦʣʝʟʥʷʭ ʯʝʣʦʚʝʢʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʠʢʨʦʙʠʦʪʳ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʥʘʨʷʜʫ ʩ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʠ ʥʦʚʳʤʠ ʢʦʥʮʝʧʮʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʠʤʤʫʥʦʣʦʛʠʠ, ʚʳʷʚʠʣʠ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʫʪʠ, ʧʦ ʢʦʪʦʨʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʭʦʟʷʠʥʘ ʠ ʤʠʢʨʦʙʠʦʪʳ ʧʨʦʪʝʢʘʝʪ 

ʙʣʘʛʦʧʨʠʷʪʥʦ, ʥʝʡʪʨʘʣʴʥʦ ʠʣʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʜʣʷ ʭʦʟʷʝʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʆʯʝʚʠʜʥʦ, ʯʪʦ 

ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʫ ʠ ʢʘʯʝʩʪʚʦ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ; 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʦʧʨʝʜʝʣʷʝʪ ʩʦʩʪʘʚ ʠ ʣʦʢʘʣʠʟʘʮʠʶ ʤʠʢʨʦʙʠʦʪʳ. ʕʪʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʭʚʘʪʳʚʘʶʪ ʛʦʤʝʦʩʪʘʟ ʠ ʚʦʩʧʘʣʝʥʠʝ ʚ ʢʠʰʝʯʥʠʢʝ ʠ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, 

ʚʥʝʢʠʰʝʯʥʳʭ ʪʢʘʥʷʭ. ʊʨʘʥʩʣʷʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʭʦʟʷʠʥʘ ʠ ʤʠʢʨʦʙʠʦʪʳ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʣʝʯʝʥʠʷ ʭʨʦʥʠʯʝʩʢʠʭ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [35]. 

ɺʣʠʷʥʠʝ ʧʠʱʝʚʳʭ ʧʨʠʚʳʯʝʢ ʥʘ ʤʠʢʨʦʙʠʦʪʫ ʢʠʰʝʯʥʠʢʘ. ʇʦʩʢʦʣʴʢʫ ʥʘʰʠ ʧʠʱʝʚʳʝ 

ʧʨʠʚʳʯʢʠ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʩʤʝʩʠ ʤʠʢʨʦ ð ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ, 

ʥʝʧʨʝʨʳʚʥʦ ʠ ʙʝʩʢʦʥʝʯʥʦ ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʥʘʰʫ ʢʠʰʝʯʥʫʶ ʵʢʦʩʠʩʪʝʤʫ, ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʠʱʝʚʳʭ ʧʨʠʚʳʯʝʢ ʥʘ ʤʠʢʨʦʙʠʦʪʫ ʢʠʰʝʯʥʠʢʘ, ʩʚʷʟʘʥʥʫʶ ʩ 

ʙʘʨʴʝʨʥʳʤʠ ʠ ʠʤʤʫʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʭʦʟʷʠʥʘ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ, ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʢʣʝʪʯʘʪʢʠ ð ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʤʦʜʫʣʷʪʦʨʦʚ ʩʦʩʪʘʚʘ 

ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ, ʢʦʪʦʨʘʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʛʦʤʝʦʩʪʘʟ ʭʦʟʷʠʥʘ ʠ 
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ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʘ ʪʘʢʞʝ ʯʝʨʝʟ ʤʝʪʘʙʦʣʠʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʤʠʢʨʦʙʥʦʡ ʬʝʨʤʝʥʪʘʮʠʠ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 

ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʜʠʝʪʳ ʥʘ ʢʦʤʤʝʥʩʘʣʴʥʳʝ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʚʠʜʳ, ʩʣʠʟʠʩʪʳʡ 

ʩʣʦʡ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʷʪʩʷ ʠʤʤʫʥʥʳʝ ʢʣʝʪʢʠ (ʈʠʩʫʥʦʢ 5) [36]. 

 

 
ʈʠʩʫʥʦʢ 5. ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʜʠʝʪʳ ʥʘ ʤʠʢʨʦʙʠʦʪʫ ʢʠʰʝʯʥʠʢʘ, ʩʣʠʟʠʩʪʳʡ ʩʣʦʡ ʠ 

ʠʤʤʫʥʥʳʝ ʢʣʝʪʢʠ [36]. 

 

ɺʘʨʠʘʮʠʠ ʚʠʜʦʚ ʙʘʢʪʝʨʠʡ ʦʙʦʟʥʘʯʝʥʳ ʧʨʷʤʦʫʛʦʣʴʥʳʤʠ ʨʘʤʢʘʤʠ. ʉʪʨʝʣʢʠ, 

ʫʢʘʟʳʚʘʶʱʠʝ ʚʚʝʨʭ ʠʣʠ ʚʥʠʟ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʠʣʠ ʫʤʝʥʴʰʝʥʠʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʙʘʢʪʝʨʠʡ. ʂʘʞʜʳʡ ʮʚʝʪ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʨʘʤʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʜʠʥ ʪʠʧ: ʞʝʣʪʳʡ 

ʜʣʷ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʟʝʣʝʥʳʡ ʜʣʷ Firmicutes, ʢʨʘʩʥʳʡ ʜʣʷ Proteobacteria, ʩʠʥʠʡ ʜʣʷ 

Bacteroides ʠ ʬʠʦʣʝʪʦʚʳʡ ʜʣʷ Verrumicrobia. ʅʘ ʨʠʩʫʥʢʝ ʢʠʰʝʯʥʦʛʦ ʵʧʠʪʝʣʠʷ ʦʚʘʣʴʥʳʝ 

ʬʦʨʤʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʤʠʢʨʦʙʠʦʪʫ. ʂʘʞʜʳʡ ʮʚʝʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʠʥ ʪʠʧ. 

ʉʦʢʨʘʱʝʥʠʷ: ʬʝʨʤʝʥʪʠʨʫʝʤʳʝ ʦʣʠʛʦ-, ʜʠ-, ʤʦʥʦʩʘʭʘʨʠʜʳ ʠ ʧʦʣʠʦʣʳ; GFD: 

ʙʝʟʛʣʶʪʝʥʦʚʘʷ ʜʠʝʪʘ; SCFAs: ʢʦʨʦʪʢʦʮʝʧʦʯʝʯʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ [36]. 

ɾʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ ʢʦʣʦʥʠʟʠʨʦʚʘʥ ʪʨʠʣʣʠʦʥʘʤʠ ʤʝʩʪʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʠʤʤʫʥʥʫʶ ʬʫʥʢʮʠʶ ʤʝʩʪʥʦʛʦ ʠ ʚʥʝʢʠʰʝʯʥʦʛʦ ʭʦʟʷʠʥʘ. 

ɼʠʩʨʝʛʫʣʠʨʫʝʤʳʝ ʠʤʤʫʥʥʳʝ ʦʪʚʝʪʳ ʚʩʝ ʯʘʱʝ ʦʮʝʥʠʚʘʶʪʩʷ ʢʘʢ ʜʚʠʞʫʱʠʝ ʩʠʣʳ ʥʝ ʪʦʣʴʢʦ 

ʥʝʡʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ, ʥʦ ʪʘʢʞʝ ʧʩʠʭʦʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʅʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʢʠʰʝʯʥʘʷ 

ʤʠʢʨʦʙʠʦʪʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʥʘʨʫʰʝʥʠʷ ʨʝʛʫʣʷʮʠʠ ʠʤʤʫʥʠʪʝʪʘ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚʘʭ ʎʅʉ. ʂʠʰʝʯʥʳʝ ʤʠʢʨʦʙʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʦʜʫʣʠʨʫʶʪ 
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ʢʠʰʝʯʥʳʡ ʠ ʩʠʩʪʝʤʥʳʡ ʠʤʤʫʥʥʳʡ ʛʦʤʝʦʩʪʘʟ, ʯʪʦʙʳ ʧʦʚʣʠʷʪʴ ʥʘ ʥʝʡʨʦʚʦʩʧʘʣʝʥʠʝ, ʠ ʤʦʛʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʠʩʪʝʤʥʦʤʫ ʚʦʩʧʘʣʝʥʠʶ ʥʠʟʢʦʡ ʩʪʝʧʝʥʠ ʧʨʠ ʧʩʠʭʦʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ 

ʨʘʩʩʪʨʦʡʩʪʚʘʭ. ʇʘʪʦʣʦʛʠʯʝʩʢʘʷ ʠʤʤʫʥʥʘʷ ʘʢʪʠʚʘʮʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʢʠʰʝʯʥʳʭ ʤʠʢʨʦʙʦʚ, 

ʦʩʦʙʝʥʥʦʩʪʴ ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʢʠʰʝʯʥʠʢʘ, ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ 

ʨʠʩʢʘ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʢʠʰʝʯʥʘʷ ʤʠʢʨʦʙʠʦʪʘ ʨʝʛʫʣʠʨʫʝʪ ʬʫʥʢʮʠʶ ʠʤʤʫʥʥʳʭ 

ʢʣʝʪʦʢ, ʨʝʟʠʜʝʥʪʥʳʭ ʚ ʎʅʉ, ʩ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʜʣʷ ʥʝʨʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʥʝʡʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʮʝʣʠʚʘʥʠʝ ʥʘ ʦʩʴ ʤʠʢʨʦʙʠʦʪʘïʠʤʤʫʥʠʪʝʪ 

ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʦʙʝʱʘʶʱʠʤ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤ ʧʦʜʭʦʜʦʤ ʜʣʷ ʣʝʯʝʥʠʷ ʎʅʉ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ 

ʨʘʩʩʪʨʦʡʩʪʚ (ʈʠʩʫʥʦʢ 6) [37]. 

ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʩʦʦʙʱʝʩʪʚʘ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʦʢʘʟʳʚʘʶʪ ʥʝʧʝʨʝʢʨʳʚʘʶʱʝʝʩʷ 

ʚʣʠʷʥʠʝ ʥʘ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ ʭʦʟʷʠʥʘ. ɺʠʜʳ ʙʘʢʪʝʨʠʡ ʨʝʛʫʣʠʨʫʶʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ 

ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ʣʠʥʠʠ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʠ ʬʫʥʢʮʠʷ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʟʨʝʣʳʭ ʛʨʘʥʫʣʦʮʠʪʦʚ. 

ʄʘʢʨʦʬʘʛʠ ʦʙʥʘʨʫʞʠʚʘʶʪ ʢʦʣʦʥʠʟʘʮʠʶ ʤʠʢʨʦʙʦʚ ʩ ʧʦʤʦʱʴʶ ʨʝʮʝʧʪʦʨʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʦʙʨʘʟʦʚ ʠ ʚʳʩʚʦʙʦʞʜʘʶʪ ʮʠʪʦʢʠʥʳ ʜʣʷ ʨʝʛʫʣʷʮʠʠ ʚʨʦʞʜʝʥʥʳʭ ʣʠʤʬʦʠʜʥʳʭ ʢʣʝʪʦʢ ʛʨʫʧʧʳ 3 

(ILC3) ʠ ʨʝʛʫʣʷʪʦʨʥʳʭ ʨʝʘʢʮʠʡ ʊ-ʢʣʝʪʦʢ (Treg). ɸʢʢʝʨʤʘʥʩʠʷ ʠ ʩʝʛʤʝʥʪʠʨʦʚʘʥʥʳʝ 

ʥʠʪʝʚʠʜʥʳʝ ʙʘʢʪʝʨʠʠ (SFB) ʧʨʦʤʦʪʠʨʦʚʘʪʴ ʚʳʨʘʙʦʪʢʫ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ G (IgG1) ʠ IgA ɺ-

ʢʣʝʪʢʘʤʠ ʯʝʨʝʟ ʊ-ʬʦʣʣʠʢʫʣʷʨʥʳʡ ʭʝʣʧʝʨ (Tfh)-ʟʘʚʠʩʠʤʳʡ ʠ ʥʝʟʘʚʠʩʠʤʳʡ ʤʝʭʘʥʠʟʤʳ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. SFB, Helicobacter, Bacteroides, Clostridia ʠ ʤʝʩʪʥʳʝ ʛʨʠʙʳ ʩʦʚʤʝʩʪʥʦ 

ʬʦʨʤʠʨʫʶʪ ʙʘʣʘʥʩ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʊ-ʭʝʣʧʝʨʘ 17 (Th17) ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ Treg 

re ʛʫʙʢʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʠ ʩʣʫʞʘʪ ʪʢʘʥʝʟʘʱʠʪʥʳʤ ʬʫʥʢʮʠʷʤ. 

ɺʦ ʚʨʝʤʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʢʠʰʝʯʥʠʢʘ, ʧʦʪʝʨʠ ʮʝʣʦʩʪʥʦʩʪʠ ʢʠʰʝʯʥʦʛʦ ʙʘʨʴʝʨʘ ʚ 

ʢʠʰʝʯʥʠʢʝ ʤʠʢʨʦʙʳ ʤʦʛʫʪ ʘʢʪʠʚʠʨʦʚʘʪʴ ʚʨʦʞʜʝʥʥʳʝ ʠ ʘʜʘʧʪʠʚʥʳʝ ʠʤʤʫʥʥʳʝ ʢʣʝʪʢʠ ʜʣʷ 

ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ IL-1ɓ, IL-6, TNFŬ ʚ ʢʨʦʚʝʥʦʩʥʫʶ ʩʠʩʪʝʤʫ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʩʠʩʪʝʤʥʦʤʫ ʚʦʩʧʘʣʝʥʠʶ. AHR, ʘʨʠʣʴʥʳʡ ʫʛʣʝʚʦʜʦʨʦʜʥʳʡ ʨʝʮʝʧʪʦʨ; GM-CSF, 

ʛʨʘʥʫʣʦʮʠʪʘʨʥʦ-ʤʘʢʨʦʬʘʛʦʚʳʡ ʢʦʣʦʥʠʝʩʪʠʤʫʣʠʨʫʶʱʠʡ ʬʘʢʪʦʨ; ʄʘʢ, ʤʘʢʨʦʬʘʛ; GMP, 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ʛʨʘʥʫʣʦʮʠʪʦʚ-ʤʦʥʦʮʠʪʦʚ (ʈʠʩʫʥʦʢ 6) [37]. 
 

 
ʈʠʩʫʥʦʢ 6. ʂʠʰʝʯʥʘʷ ʤʠʢʨʦʙʠʦʪʘ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ ʭʦʟʷʠʥʘ 

[37]. 
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ʆʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʪʝʨʘʪʫʨʳ ʚʳʷʚʠʣʦ ʥʝʩʢʦʣʴʢʦ ʧʫʪʝʡ, ʦʧʦʩʨʝʜʫʶʱʠʭ 

ʜʚʫʥʘʧʨʘʚʣʝʥʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʢʠʰʝʯʥʠʢʦʤ ʠ ʎʅʉ, ʩʦʚʤʝʩʪʥʦ ʥʘʟʳʚʘʝʤʳʭ ʦʩʴʶ ʢʠʰʝʯʥʠʢ-

ʤʦʟʛ. ɺ ʯʘʩʪʥʦʩʪʠ, ʤʠʢʨʦʙʳ, ʝʩʪʝʩʪʚʝʥʥʦ ʢʦʣʦʥʠʟʠʨʫʶʱʠʝ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʥʘʟʳʚʘʝʤʳʝ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʦʡ, ʥʝ ʪʦʣʴʢʦ ʢʦʨʨʝʣʠʨʫʶʪ, ʥʦ ʪʘʢʞʝ 

ʠʛʨʘʶʪ ʧʨʠʯʠʥʥʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ ʬʫʥʢʮʠʠ ʎʅʉ, ʨʘʟʚʠʪʠʷ ʠ ʧʦʚʝʜʝʥʠʷ ʭʦʟʷʠʥʘ. 

ʉʦʦʙʱʝʩʪʚʘ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʤʦʱʥʳʭ ʤʦʜʫʣʷʪʦʨʦʚ 

ʬʫʥʢʮʠʠ ʢʠʰʝʯʥʳʭ, ʩʠʩʪʝʤʥʳʭ ʠ ʎʅʉ ð ʨʝʟʠʜʝʥʪʥʳʭ ʠʤʤʫʥʥʳʭ ʢʣʝʪʦʢ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʠʰʝʯʥʠʢʘ ʠ ʤʦʟʛʘ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ 

ʭʦʟʷʠʥʘ. ʄʥʦʞʝʩʪʚʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʎʅʉ ʩ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʤʠʢʨʦʙʠʦʪʦʡ ʢʠʰʝʯʥʠʢʘ, 

ʚʢʣʶʯʘʷ ʥʝʡʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ, ʧʩʠʭʦʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʦʷʚʣʝʥʠʷ (ʈʠʩʫʥʦʢ 7).  

ʈʦʣʴ ʤʠʢʨʦʙʠʦʪʳ ð ʠʤʤʫʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʢʘʢ ʢʨʠʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʦʩʠ 

ʢʠʰʝʯʥʠʢʘ ð ʤʦʟʛʘ ʚ ʢʦʥʪʝʢʩʪ ʎʅʉ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ ʨʘʩʩʪʨʦʡʩʪʚ. ʂʠʰʝʯʥʳʝ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʩʚʷʟʘʥʳ ʩ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʤʠ 

ʩʠʤʧʪʦʤʘʤʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʥʦʛʠʝ ʥʘʨʫʰʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (ʎʅʉ) 

ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʢʠʰʝʯʥʳʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ. ʕʪʠ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʬʠʟʠʦʣʦʛʠʷ 

ʢʠʰʝʯʥʠʢʘ ʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʩʚʷʟʘʥʘ. 

 

 
 

ʈʠʩʫʥʦʢ 7. ʄʝʭʘʥʠʟʤʳ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʩʣʠʟʠʩʪʦʡ. 

 

ʄʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʠʜʦʚ ʨʘʟʣʠʯʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʦʙʣʘʜʘʝʪ ʦʛʨʦʤʥʳʤ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʠ ʩʧʦʩʦʙʥʘ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʥʦʞʝʩʪʚʦ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦʜʦʙʥʦ ʦʛʨʦʤʥʦʡ ʙʠʦʭʠʤʠʯʝʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ. ʌʘʢʪʠʯʝʩʢʠ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʠʢʨʦʙʠʦʪʝ 

ʢʠʰʝʯʥʠʢʘ ʢʘʢ ʦʙ ʦʪʜʝʣʴʥʦʤ ʦʨʛʘʥʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʯʪʦ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ 

ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʝʤʫʩʷ ʦʧʨʝʜʝʣʝʥʠʶ ʦʨʛʘʥʘ, ʢʘʢ ʯʘʩʪʠ ʦʨʛʘʥʠʟʤʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ 

ʩʦʙʦʡ ʵʚʦʣʶʮʠʦʥʥʦ ʩʣʦʞʠʚʰʠʡʩʷ ʢʦʤʧʣʝʢʩ ʪʢʘʥʝʡ, ʦʙʲʝʜʠʥʝʥʥʳʡ ʦʙʱʝʡ ʬʫʥʢʮʠʝʡ, 

ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʠ ʨʘʟʚʠʪʠʝʤ. ʇʨʠ ʵʪʦʤ ʯʝʣʦʚʝʢʘ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

çʩʚʝʨʭʦʨʛʘʥʠʟʤè, ʯʝʡ ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʯʝʪʢʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʨʘʙʦʪʦʡ 
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ʬʝʨʤʝʥʪʦʚ, ʢʦʜʠʨʫʝʤʳʭ ʥʝ ʪʦʣʴʢʦ ʛʝʥʦʤʦʤ ʩʦʙʩʪʚʝʥʥʦ H. sapiens, ʥʦ ʠ ʛʝʥʦʤʘʤʠ ʚʩʝʭ 

ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʅ. ʇ. ʈʦʤʘʥʯʫʢ [6ï8, 38] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʧʪʠʤʠʟʘʮʠʷ 

ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʭʨʦʥʦʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʦʟʤʦʞʥʘ ʧʨʠ ʮʠʨʢʘʜʠʘʥʥʦʡ 

ʚʳʨʘʙʦʪʢʝ ʤʝʣʘʪʦʥʠʥʘ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʝʛʦ ʜʣʠʪʝʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʠʩʪʝʤʥʦïʣʦʢʘʣʴʥʦʝ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʩʦʯʝʪʘʥʥʦʝ (ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʠ 

ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ) ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ ʮʠʨʢʘʜʠʘʥʥʫʶ ʦʩʴ çʤʠʢʨʦʙʠʦʪʘïʢʠʰʝʯʥʠʢïʤʦʟʛè ʩ 

ʧʦʤʦʱʴʶ ʝʞʝʜʥʝʚʥʦʛʦ ʫʧʦʪʨʝʙʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ,  ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʚʣʠʷʝʪ ʥʘ ʢʦʛʥʠʪʠʚʥʦʝ ʠ ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ɺʠʩʮʝʨʘʣʴʥʳʡ ʠ ʢʦʛʥʠʪʠʚʥʳʡ ʤʦʟʛ 

ʨʝʛʫʣʠʨʫʷ ʫʨʦʚʥʠ ʤʝʣʘʪʦʥʠʥʘ ʠʟʤʝʥʷʶʪ ʬʣʦʨʫ ʢʠʰʝʯʥʠʢʘ ʠ ʫʣʫʯʰʘʶʪ ʘʥʪʠʤʠʢʨʦʙʥʳʝ 

ʜʝʡʩʪʚʠʷ. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ  ʦʙʝʩʧʝʯʠʚʘʶʪ ʮʠʨʢʘʜʠʘʥʥʦʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʥʝʡʨʦʦʩʠ çʤʦʟʛïʢʠʰʝʯʥʠʢè ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʠʪʘʥʠʝʤ çʤʦʟʛʘè ʠ 

çʤʠʢʨʦʙʠʦʪʳè. ʅʦʚʘʷ ʢʦʥʮʝʧʮʠʷ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʘʷ ʤʠʢʨʦʬʣʦʨʫ ʢʠʰʝʯʥʠʢʘ ʢʘʢ ʢʣʶʯʝʚʦʡ 

ʨʝʛʫʣʷʪʦʨ ʧʦʚʝʜʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʥʫ 

ʧʘʨʘʜʠʛʤʳ ʚ ʥʝʡʨʦʥʘʫʢʝ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʛʝʨʠʘʪʨʠʠ [38ï39].  

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʚʦʩʩʪʘʥʦʚʠʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʮʠʨʢʘʜʠʘʥʥʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ, ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʫʨʦʚʝʥʴ ʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʤʝʣʘʪʦʥʠʥʘ ʚ 

ʦʨʛʘʥʠʟʤʝ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʛʫʣʷʮʠʶ ʧʨʦʮʝʩʩʦʚ ʩʥʘ ʠ ʙʦʜʨʩʪʚʦʚʘʥʠʷ, ʫʧʨʘʚʣʷʪʴ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ, ʧʨʦʚʦʜʠʪʴ ʧʨʦʬʠʣʘʢʪʠʢʫ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʘʢʪʠʚʠʨʦʚʘʪʴ 

ʩʦʙʩʪʚʝʥʥʳʝ ʮʠʨʢʘʜʠʘʥʥʳʝ ʨʠʪʤʳ ʠ ʠʭ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʯʝʨʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʩʭʝʤʳ ʧʦʚʳʰʝʥʠʷ ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʫʨʦʚʥʷ ʛʦʨʤʦʥʘ 

ʤʝʣʘʪʦʥʠʥʘ ʚ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ: ʮʠʨʢʘʜʠʘʥʥʳʝ ʦʯʢʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʠ ʬʠʟʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ [6ï7]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʧʦʜʦʡʪʠ ʢ ʦʩʦʟʥʘʥʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʩʥʦʤ ʠ 

ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʤ ʢʘʯʝʩʪʚʝʥʥʦ ʧʦʚʪʦʨʷʶʱʠʤʩʷ ʩʥʦʚʠʜʝʥʠʷʤ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʚʘʥʪʦʚʦʛʦ ʨʝʩʫʨʩʘ. ʈʘʟʫʤ ð ɻ ʪʦ ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ ʤʦʟʛʘ. ʅʝʡʨʦʬʠʟʠʦʣʦʛʠʷ ʠ ʥʝʡʨʦʙʠʦʣʦʛʠʷ 

ï ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʳ ʩ ʤʝʜʠʮʠʥʦʡ, ʛʝʥʝʪʠʢʦʡ, ʤʦʣʝʢʫʣʷʨʥʘʷ 

ʙʠʦʣʦʛʠʝʡ, ʨʘʟʣʠʯʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ, ʦʧʪʠʯʝʩʢʠʤʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʩ ʥʝʡʨʦʠʥʪʝʨʬʝʡʩʘʤʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ [39]. 

ʅʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ð ɻ ʪʦ ʚʥʫʪʨʝʥʥʝʝ ʩʚʦʡʩʪʚʦ ʠ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʤʦʟʛʘ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ [39]. çʅʝʡʨʦʠʥʪʝʨʬʝʡʩʥʳʡ ʢʘʤʝʥʴè ʩʘʤʦʦʮʝʥʢʠ H. 

sapiens ʜʣʷ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ ʠ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʠ ð ʵʪʦ, ʩʘʤʦʦʪʢʨʳʪʠʝ, 

ʩʘʤʦʨʘʟʚʠʪʠʝ, ʩʘʤʦʦʙʣʘʜʘʥʠʝ, ʩʘʤʦʨʝʘʣʠʟʘʮʠʷ.  

ɼʝʧʨʝʩʩʠʷ ð ɻ ʪʦ ʨʘʟʨʫʰʠʪʝʣʴʥʳʡ ʩʠʥʜʨʦʤ, ʩ ʘʣʣʦʩʪʘʪʠʯʝʩʢʦʡ ʧʝʨʝʛʨʫʟʢʦʡ ʠ 

ʪʨʘʥʟʠʪʦʨʥʦʡ ʜʠʩʨʝʛʫʣʷʮʠʝʡ ʬʫʥʢʮʠʡ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ, ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʠ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ, ʘ ʪʘʢʞʝ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ ʚ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-

ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʦʩʠ. ɼʝʧʨʝʩʩʠʷ ʚʳʟʳʚʘʝʪ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʝʢʨʝʮʠʠ ʠ ʤʦʪʦʨʠʢʝ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʩʙʦʡ ʚ ʨʘʙʦʪʝ ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʭ ʢʠʰʝʯʥʦ-ʤʦʟʛʦʚʳʭ ʩʚʷʟʝʡ 

ʤʦʜʠʬʠʮʠʨʫʶʪ ʤʠʢʨʦʙʠʦʪʫ ʢʠʰʝʯʥʠʢʘ. ʍʨʦʥʠʯʝʩʢʘʷ ʜʝʧʨʝʩʩʠʷ ʜʝʩʪʘʙʠʣʠʟʠʨʫʝʪ ʨʘʙʦʪʫ 

çʢʦʛʥʠʪʠʚʥʦʛʦ ʠ ʚʠʩʮʝʨʘʣʴʥʦʛʦ ʤʦʟʛʘè [39].  

ʇʨʦʜʦʣʞʘʶʱʠʤʠʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʠ 

ʧʨʠʢʣʘʜʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʷʚʣʷʶʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ, ʙʠʦʣʦʛʠʯʝʩʢʦʝ, ʙʠʦʬʠʟʠʯʝʩʢʦʝ, 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ, ʛʝʥʝʪʠʯʝʩʢʦʝ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

çʢʦʛʥʠʪʠʚʥʦʛʦè ʠ çʚʠʩʮʝʨʘʣʴʥʦʛʦè ʤʦʟʛʘ, ʝʛʦ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʪʨʠʘʜʝ çʤʦʟʛïʛʣʘʟʘïʩʦʩʫʜʳè, ʘ ʪʘʢ ʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʨʦʠʥʪʝʨʬʝʡʩʦʚ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʦʪʢʨʳʪʠʷ ʤʝʭʘʥʠʟʤʦʚ ʩʥʘ ʠ ʩʥʦʚʠʜʝʥʠʡ, ʠ ʠʭ ʢʣʠʥʠʯʝʩʢʦʛʦ 
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ʧʨʠʤʝʥʝʥʠʷ ʚ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʩʪʘʨʝʥʠʷ ʤʦʟʛʘ ʠ ʩʦʭʨʘʥʝʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ 

ʬʫʥʢʮʠʡ, ʚ ʨʘʟʣʠʯʥʳʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ [40].  

ʉʦʭʨʘʥʝʥʠʝ ʢʦʛʥʠʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʤʦʟʛʘ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʝʛʦ ʥʝʧʨʝʨʳʚʥʦʡ 

ʪʨʝʥʠʨʦʚʢʝ ʪʚʦʨʯʝʩʢʦ-ʤʳʩʣʠʪʝʣʴʥʦʡ ʨʘʙʦʪʦʡ. ɸʢʪʠʚʥʦʝ ʠ ʢʦʛʥʠʪʠʚʥʦʝ ʜʦʣʛʦʣʝʪʠʝ ʯʝʣʦʚʝʢʘ 

ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʧʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʬʠʟʠʢʠ ʛʝʥʦʤʘ, ʥʫʪʨʠʛʝʥʦʤʠʢʠ, 

ʥʫʪʨʠʛʝʥʝʪʠʢʠ, ʨʝʚʠʪʘʣʠʟʘʮʠʠ, ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʡʨʦʦʩʠ çʤʦʟʛ ð 

ʢʠʰʝʯʥʠʢè ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʠʪʘʥʠʝʤ çʤʦʟʛʘè ʠ çʤʠʢʨʦʙʠʦʪʳè ʩ ʧʦʤʦʱʴʶ ʝʞʝʜʥʝʚʥʦʛʦ 

ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʜʠʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʥʫʪʨʠʛʝʥʝʪʠʢʘ ʠ ʥʫʪʨʠʛʝʥʦʤʠʢʘ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʣʠ ʛʝʥʝʪʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʚ 

ʥʫʪʨʠʮʠʪʦʣʦʛʠʠ. ʈʘʟʨʘʙʦʪʘʥʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʠ/ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ 

ʘʢʪʠʚʠʨʫʶʪ ʧʨʦʮʝʩʩʳ ʥʝʡʨʦʛʝʥʝʟʘ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʠ ʝʛʦ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ [41]. 

ɺʩʝʛʦ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʧʨʠʤʝʨʥʦ 1011 (ʩʪʦ ʤʠʣʣʠʘʨʜʦʚ) ʥʝʡʨʦʥʦʚ. ɺ ʢʦʨʝ ʙʦʣʴʰʠʭ 

ʧʦʣʫʰʘʨʠʡ 0,14Ĭ1011 ʥʝʡʨʦʥʦʚ. ʎʅʎ ʩʦʩʪʦʠʪ ʠʟ 2ï3 ʥʝʡʨʦʥʦʚ. ʇʦʵʪʦʤʫ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ 

ʤʦʞʝʪ ʙʳʪʴ ʜʦ 5Ĭ109 ʎʅʎ. ʆʙʨʘʟʦʚʘʥʥʳʡ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʦʧʝʨʠʨʦʚʘʪʴ (ʧʦʤʥʠʪʴ) ʧʨʠʤʝʨʥʦ 

105 ʧʦʥʷʪʠʡ (ʩʣʦʚ). ɼʣʷ ʢʘʞʜʦʛʦ ʧʦʥʷʪʠʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝʦʙʭʦʜʠʤʦ ʜʦ 10 ʎʅʎ: ʩʘʤʦ 

ʧʦʥʷʪʠʝ, ʝʛʦ ʟʘʧʠʩʴ, ʧʨʠʥʮʠʧʳ ʩʚʷʟʠ ʩ ʜʨʫʛʠʤʠ ʧʦʥʷʪʠʷʤʠ ʠ ʪ.ʜ. ʇʦʵʪʦʤʫ, ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʧʦʥʷʪʠʷʤʠ ʥʫʞʥʦ ʧʨʠʤʝʨʥʦ 106 ʎʅʎ. ɽʩʣʠ ʯʝʣʦʚʝʢ ʟʥʘʝʪ ʜʚʘ ʷʟʳʢʘ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʝʱʝ 106ï

107 ʎʅʎ. ʅʫʞʥʦ ʥʝ ʪʦʣʴʢʦ ʧʦʤʥʠʪʴ ʩʣʦʚʘ ʜʨʫʛʦʛʦ ʷʟʳʢʘ, ʥʦ ʠ ʦʪʦʞʜʝʩʪʚʠʪʴ ʩʣʦʚʘ ʚ ʜʚʫʭ 

ʷʟʳʢʘʭ [41]. 

ʆʩʪʘʚʰʠʝʩʷ ʎʅʎ, ʬʘʢʪʠʯʝʩʢʠ ʪʝ ʞʝ 5Ĭ109 ʩʣʫʞʘʪ ʜʣʷ ʟʘʧʦʤʠʥʘʥʠʷ ʜʨʫʛʠʭ ʬʘʢʪʦʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ: ʧʘʨʪʥʝʨʦʚ, ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʪʘʥʜʘʨʪʥʳʭ ʥʘʙʦʨʦʚ 

ʧʦʚʝʜʝʥʠʷ, ʨʘʙʦʯʠʭ ʥʘʚʳʢʦʚ ʠ ʪ. ʜ. ʄʦʟʛ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʛʨʘʥʠʯʝʥʥʳʝ ʨʝʩʫʨʩʳ 

ʧʘʤʷʪʠ. ʕʪʠ ʨʝʩʫʨʩʳ ʧʘʤʷʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʣʝʢʦ ʥʝ ʧʦʣʥʦʩʪʴʶ. ʉʠʥʘʧʪʠʯʝʩʢʘʷ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʩʦʚʨʝʤʝʥʥʘʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʟʘʱʠʪʘ, ʛʘʨʘʥʪʠʨʫʶʪ ʜʦʣʛʦʚʨʝʤʝʥʥʦʝ 

ʟʘʧʦʤʠʥʘʥʠʝ ʠ  ʚʢʣʶʯʝʥʠʝ ʚ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʫʶ ʩʝʪʴ ʫʯʘʩʪʢʦʚ ʩ ʩʦʚʝʨʰʝʥʥʦ ʥʝ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʤʠ, ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʳʤʠ ʢʦʥʪʘʢʪʘʤʠ ʤʝʞʜʫ ʢʣʝʪʢʘʤʠ. ʏʝʤ ʙʦʣʴʰʝ ʥʦʚʳʭ 

ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʢʦʥʪʘʢʪʦʚ ʫʯʘʩʪʚʫʝʪ ʚ ʩʝʪʠ ʧʝʨʚʠʯʥʦʡ (ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ) ʧʘʤʷʪʠ, ʪʝʤ ʙʦʣʴʰʝ 

ʫ ʵʪʦʡ ʩʝʪʠ ʰʘʥʩʦʚ ʩʦʭʨʘʥʠʪʴʩʷ ʥʘʜʦʣʛʦ [41]. 

ʂʠʰʝʯʥʳʝ ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ, ʚʳʩʪʠʣʘʶʱʠʝ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ, ʩʦʟʜʘʶʪ 

ʙʘʨʴʝʨ ʤʝʞʜʫ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʦʡ. ʅʝʧʦʚʨʝʞʜʝʥʥʳʡ ʢʠʰʝʯʥʳʡ ʙʘʨʴʝʨ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʟʜʦʨʦʚʴʝ ʢʠʰʝʯʥʠʢʘ ʠ ʦʙʱʝʝ ʭʦʨʦʰʝʝ ʟʜʦʨʦʚʴʝ ʦʨʛʘʥʠʟʤʘ, ʧʨʝʜʦʪʚʨʘʱʘʷ 

ʧʦʚʨʝʞʜʝʥʠʝ ʪʢʘʥʝʡ, ʠʥʬʝʢʮʠʶ ʧʘʪʦʛʝʥʦʚ ʠ ʨʘʟʚʠʪʠʝ ʟʘʙʦʣʝʚʘʥʠʡ. ʂʦʛʜʘ ʥʘʨʫʰʘʝʪʩʷ 

ʙʘʨʴʝʨʥʘʷ ʬʫʥʢʮʠʷ ʢʠʰʝʯʥʠʢʘ, ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʪʨʘʥʩʣʦʢʘʮʠʷ. ʅʘʰʘ 

ʢʠʰʝʯʥʘʷ ʤʠʢʨʦʙʠʦʪʘ ʪʘʢʞʝ ʠʛʨʘʝʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʟʜʦʨʦʚʴʝ, ʥʘʧʨʠʤʝʨ, 

ʧʦʜʜʝʨʞʠʚʘʷ ʮʝʣʦʩʪʥʦʩʪʴ ʢʠʰʝʯʥʦʛʦ ʙʘʨʴʝʨʘ, ʤʝʪʘʙʦʣʠʟʤ ʠ ʤʦʜʫʣʠʨʫʷ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ ʠ 

ʪ. ʜ. [42]. 

ʃʶʙʦʝ ʥʘʨʫʰʝʥʠʝ ʩʦʩʪʘʚʘ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʣʠʯʥʳʤ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʷʤ. ʂʠʰʝʯʥʳʡ ʙʘʨʴʝʨ ʠ ʢʠʰʝʯʥʘʷ ʤʠʢʨʦʙʠʦʪʘ ð ɻ ʪʦ ʜʚʘ 

ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʘ, ʚʣʠʷʶʱʠʭ ʥʘ ʟʜʦʨʦʚʴʝ ʢʠʰʝʯʥʠʢʘ. ɾʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ ð ɻ ʪʦ 

ʩʣʦʞʥʘʷ ʩʨʝʜʘ, ʧʦʜʚʝʨʞʝʥʥʘʷ ʚʦʟʜʝʡʩʪʚʠʶ ʤʥʦʛʠʭ ʧʠʱʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʢʦʤʤʝʥʩʘʣʴʥʳʭ 

ʙʘʢʪʝʨʠʡ. ɼʠʝʪʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ ʠʛʨʘʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʣʝʟʥʳʝ ʨʦʣʠ ʧʦʤʠʤʦ ʦʩʥʦʚʥʦʛʦ 

ʧʠʪʘʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʮʝʧʮʠʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ [42]. 

ʅʦʚʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ ʠʤʝʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʤʝʜʠʮʠʥʳ, ʙʠʦʬʠʟʠʢʠ ʠ ʙʠʦʣʦʛʠʠ, ʪʘʢʠʭ ʢʘʢ 

ʛʝʥʦʤʠʢʘ, ʤʦʣʝʢʫʣʷʨʥʘʷ ʙʠʦʣʦʛʠʷ, ʢʣʝʪʦʯʥʘʷ ʙʠʦʣʦʛʠʷ, ʙʠʦʣʦʛʠʷ ʨʘʟʚʠʪʠʷ, ʥʝʡʨʦʙʠʦʣʦʛʠʷ, 

ʵʢʦʣʦʛʠʷ ʠ ʵʚʦʣʶʮʠʷ. ʉʦʚʨʝʤʝʥʥʦʝ ʮʠʬʨʦʚʦʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʷʜʝʨʥʘʷ ʤʝʜʠʮʠʥʘ, 
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ʙʠʦʬʠʟʠʢʘ, ʙʠʦʣʦʛʠʷ, ʤʝʜʠʮʠʥʩʢʘʷ ʠʤʤʫʥʦʣʦʛʠʷ ʩʦʟʜʘʶʪ ʥʦʚʳʝ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ 

ʩʪʠʤʫʣʠʨʫʶʪ ʨʘʟʚʠʪʠʝ ʥʦʚʦʛʦ ʙʠʦʬʠʟʠʯʝʩʢʦʛʦ ʢʦʥʪʫʨʘ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʛʝʥʦʤʥʦ-

ʢʣʝʪʦʯʥʦʛʦ ð ʦʨʛʘʥʠʟʤʝʥʥʦʛʦ ʷʜʝʨʥʦʛʦ ʩʠʥʪʝʟʘ. ʇʨʠ ʵʪʦʤ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ: 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ, ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ, ʛʠʙʨʠʜʥʳʝ, ʤʥʦʛʦʤʘʩʰʪʘʙʥʳʝ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʘ ʪʘʢʞʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ. 

ʂʣʶʯʦʤ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʝʪʦʜʘ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʪʘʢʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʫʯʝʥʠʷ ʚ ʦʙʭʦʜ ʛʝʥʝʨʘʮʠʠ ʚʨʝʤʝʥʥʳʭ ʢʫʨʩʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʤʘʩʩʦʚʦʤʫ ʫʩʢʦʨʝʥʠʶ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ (ʈʠʩʫʥʦʢ 8). ʀʩʧʦʣʴʟʫʝʪʩʷ ʥʝʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʜʘʥʥʳʭ, ʛʝʥʝʨʠʨʫʝʤʳʭ ʤʦʜʝʣʴʶ ʥʘ ʦʩʥʦʚʝ ʤʝʭʘʥʠʟʤʘ, ʜʣʷ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. 

ɼʘʥʥʳʝ, ʛʝʥʝʨʠʨʫʝʤʳʝ ʤʝʭʘʥʠʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ, ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʤʠ, 

ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʝʞʥʦʝ ʦʙʫʯʝʥʠʝ, ʥʦ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʳʤʠ, ʯʪʦʙʳ ʛʝʥʝʨʘʮʠʷ ʜʘʥʥʳʭ ʙʳʣʘ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦ ʦʩʫʱʝʩʪʚʠʤʘ [43]. 

 

 
 

ʈʠʩʫʥʦʢ 8. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʜʣʷ ʩʣʦʞʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, 

ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʤʝʭʘʥʠʟʤʘʭ ʤʥʦʛʦʤʘʩʰʪʘʙʥʳʭ ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ [43]. 

 

ʇʦʢʘʟʘʥʘ ʛʠʧʦʪʝʪʠʯʝʩʢʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʩʝʪʴ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʤʝʭʘʥʠʩʪʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ. ʄʝʭʘʥʠʩʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʦʙʫʯʘʶʱʝʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʡ 

ʤʝʭʘʥʠʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʦʙʫʯʝʥʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʥʘ ʧʦʨʷʜʢʠ ʙʳʩʪʨʝʝ, 

ʧʦʟʚʦʣʷʷ ʠʩʩʣʝʜʦʚʘʪʴ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʠʩʪʝʤʳ (ʈʠʩʫʥʦʢ 8). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʝ ʠ ʚʦʟʨʘʩʪ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʭʨʦʥʠʯʝʩʢʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʠʤʝʶʪ ʤʝʩʪʦ ʪʘʢʠʝ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʢʘʢ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʛʝʥʦʤʘ ʠ ʵʧʠʛʝʥʦʤʘ, ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ, ʭʨʦʥʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ, 

ʫʢʦʨʦʯʝʥʠʝ ʪʝʣʦʤʝʨ, ʫʪʨʘʪʘ ʧʨʦʪʝʦʩʪʘʟʠʩʘ, ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʝ ʜʠʩʬʫʥʢʮʠʠ, ʢʣʝʪʦʯʥʦʝ 

ʩʪʘʨʝʥʠʝ, ʠʩʪʦʱʝʥʠʝ  ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʠ ʥʘʨʫʰʝʥʠʝ ʤʝʞʢʣʝʪʦʯʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʥʠʮʠʠʨʫʶʪʩʷ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʧʠʪʘʥʠʝʤ ʠ ʜʠʩʙʘʣʘʥʩʦʤ 

ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ. 
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