
ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ6. 2021 

https://doi.org/10.33619/2414-2948/67 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 1 

  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ6. 2021 

https://doi.org/10.33619/2414-2948/67 

 

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

ISSN 2414-2948 

 

ʀʟʜʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ çʅʘʫʢʘ ʠ ʧʨʘʢʪʠʢʘè. 

ɽ. ʉ. ʆʚʝʯʢʠʥʘ.          ʊʦʤ 7. ʅʦʤʝʨ 6. 

ɹʖʃʃɽʊɽʅʔ ʅɸʋʂʀ ʀ ʇʈɸʂʊʀʂʀ 

ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ.         ʠʶʥʴ 2021 ʛ. 

ʀʟʜʘʝʪʩʷ ʩ ʜʝʢʘʙʨʷ 2015 ʛ. 

ɺʳʭʦʜʠʪ ʦʜʠʥ ʨʘʟ ʚ ʤʝʩʷʮ. 

16+ 

 
ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ ɽ. ʉ. ʆʚʝʯʢʠʥʘ  
 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ: ɼ. ɸʟʣʘʨʦʚʘ, ɿ. ɻ. ɸʣʠʝʚ, ɸ. ʂ. ɸʣʳʤʦʚ, ʂ. ɸʥʘʥʪ, ɸ. ɸ. ɸʬʦʥʠʥ, ʈ. ɹ. ɹʘʡʤʘʭʘʥ, ʍ. ʊ. 

ɹʦʡʤʫʨʦʜʦʚ, ʈ. ʂ. ɺʝʨʤʘ, ʉ. ɻʦʡʠʧʥʘʟʘʨʦʚ, ɺ. ɸ. ɻʦʨʰʢʦʚïʂʘʥʪʘʢʫʟʝʥ, ʀ. ʍ. ɼʘʚʣʝʪʦʚ, ɽ. ɺ. ɿʠʥʦʚʴʝʚ, ʕ. ɸ. 

ʂʘʙʫʣʦʚ, ʉ. ʐ. ʂʘʟʜʘʥʷʥ, ɹ. ʉ. ʂʘʣʤʫʨʘʪʦʚ, ʉ. ɺ. ʂʦʚʘʣʝʥʢʦ, ɸ. ʉ. ʂʦʣʝʩʥʠʢʦʚ, ɼ. ɹ. ʂʦʩʦʣʘʧʦʚ, 

ʅ. ɻ. ʂʦʩʦʣʘʧʦʚʘ, ʈ. ɸ. ʂʨʘʚʯʝʥʢʦ, ʅ. ɺ. ʂʫʟʠʥʘ, ʂ. ʀ. ʂʫʨʧʘʷʥʠʜʠ, ɸ. ɻ. ʄʘʪʚʝʝʚ, ɸ. ɼ. ʄʵʪʷʢʫʙʦʚ, 

ʈ. ɸ. ʄʘʭʝʩʘʨ, ʀ. ʏ. ʅʘʤʦʟʦʚ, ʌ. ʖ. ʆʚʝʯʢʠʥ (ʦʪʚ. ʨʝʜ.), ʈ. ʖ. ʆʯʝʨʝʪʠʥʘ, ʊ. ʅ. ʇʘʪʨʘʭʠʥʘ, ʀ. ɺ. ʇʦʧʦʚʘ, 

ɸ. ɺ. ʈʦʜʠʦʥʦʚ, ʉ. ʂ. ʉʘʣʘʝʚ, ʇ. ʅ. ʉʘʥʴʢʦʚ, ɿ. M. Caʪʪoʨʦʚ, ɽ. ɸ. ʉʠʙʠʨʷʢʦʚʘ, ʉ. ʅ. ʉʦʢʦʣʦʚ, ʉ. ʖ. ʉʦʣʜʘʪʦʚʘ, 

ʃ. ʖ. ʋʨʘʟʘʝʚʘ, ɼ. ʅ. ʐʚʘʡʙʘ, ʐ. ʕʨʛʘʰʝʚʘ, ʉ. ʖʩʫʧʦʚ, 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 0,221; Open Academic Journals Index (OAJI) ð 0,350,  

Index Copernicus Journals (ICI) Master List database for 2019 (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. 2021. ʊ. 7. ˉ6. https://doi.org/10.33619/2414-2948/67 

 

 

  

 

Éʀʟʜʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ çʅʘʫʢʘ ʠ ʧʨʘʢʪʠʢʘè, 2021 

ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

http://www.bulletennauki.com/
https://www.bulletennauki.com/
file:///F:/НОВЫЙ%20ГОД/Моя%20работа/ЖУРНАЛ/Бюллетень%20науки/БНП%20№12%202020/bulletennaura@inbox.ru
file:///F:/НОВЫЙ%20ГОД/Моя%20работа/ЖУРНАЛ/Бюллетень%20науки/БНП%20№12%202020/bulletennaura@gmail.com


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ6. 2021 

https://doi.org/10.33619/2414-2948/67 

 

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

ISSN 2414-2948 

 

Publishing Center Science and Practice. 

E. Ovechkina.          Volume 7, Issue 6. 

BULLETIN OF SCIENCE AND PRACTICE 

Scientific Journal.         June, 2021. 

Published since December 2015. 

Schedule: monthly. 

16+ 

 
Editor-in-chief E. Ovechkina 

 

Editorial Board: D. Azlarova, Z. Aliev, A. Alimov, Ch. Ananth, ɸ. Afonin, R. Baimakhan, Kh. Boimurodov, S. 

Goyipnazarov, V. GorshkovïCantacuz¯ne, I. Davletov, Sh. Ergasheva, E. Kabulov, B. Kalmuratov, A. Kolesnikov, 

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

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

S. Salaev, P. Sankov, Z. Sattorov, E. Sibiryakova, S. Sokolov, S. Soldatova, D. Shvaiba, Rameez Ali, A. Rodionov, 

L. Urazaeva, R. Verma, A. Yakovleva, S. Yusupov, 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 0,221; Open Academic Journals Index (OAJI) ð 0.350, 

Index Copernicus Journals (ICI) Master List database for 2019 (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. 

 

 

(2021). Bulletin of Science and Practice, 7(6). https://doi.org/10.33619/2414-2948/67 

 

 

 

 

 

ÉPublishing Center Science and Practice, 2021 

Nizhnevartovsk, Russia 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ6. 2021 

https://doi.org/10.33619/2414-2948/67 

 

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

ʉʆɼɽʈɾɸʅʀɽ 

  

ʌʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʫʢʠ  

1. ɿʘʡʥʫʣʣʠʥʘ ʈ. ʌ.  

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʛʝʥʝʨʘʮʠʷ ʛʨʘʬʦʚ ʜʣʷ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʫʯʘʶʱʠʭ ʩʠʩʪʝʤ éééééé.. 12-16 

  

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ  

2. ɻʫʣʠʝʚʘ ʈ. ɿ. 

ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʠ ʦʮʝʥʢʘ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʚʠʜʘ Cerastium davuricum Fisch. 

ex Spreng. ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ éééééééééééééé... 17-21 

3. ʅʘʩʠʙʦʚʘ ɻ. ʄ.  

ʌʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ Vicia grandiflora Scop. ʥʘ ʉʪʝʧʥʦʤ ʧʣʘʪʦ (ɸʟʝʨʙʘʡʜʞʘʥ) ... 22-29 

4. ʐʫʚʘʣʦʚʘ ʄ. ʉ., ʐʠʜʘʢʦʚ ʖ. ʄ., ʐʘʥʘʟʘʨʦʚ ɸ. ʉ.  

ɺʣʠʷʥʠʝ ʛʣʠʙʝʥʢʣʘʤʠʜʘ ʥʘ ʜʚʠʛʘʪʝʣʴʥʫʶ ʠ ʧʦʚʝʜʝʥʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ  

ʧʨʠ ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʦʡ ʪʨʘʚʤʝ ʚ ʚʳʩʦʢʦʛʦʨʴʝ éééééééééééééééééé. 30-37 

  

ʅʘʫʢʠ ʦ ʟʝʤʣʝ  

5. ʗʨʙʦʙʦʝʚ ʊ. ʅ., ʉʫʣʪʘʥʦʚ ʐ. ɸ., ʆʯʠʣʦʚ ʀ. ʉ.  

ʈʦʣʴ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʨʘʟʤʝʱʝʥʠʠ ʘʧʦʢʘʨʙʦʥʘʪʥʦʛʦ ʟʦʣʦʪʦʛʦ ʦʨʫʜʝʥʝʥʠʷ 

ʏʘʢʳʣʢʘʣʷʥʩʢʦʛʦ ʤʝʛʘʙʣʦʢʘ (ʖʞʥʳʡ ʋʟʙʝʢʠʩʪʘʥ) ééééééééééééééé... 38-51 

6. ɹʘʭʪʝʛʘʨʝʝʚʘ ɿ. ʈ., ʆʥʠʥʘ ʉ. ɸ.  

ʆʮʝʥʢʘ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʨʦʙʘʭ ʧʦʯʚʳ ʜ. ʂʫʜʘʰʝʚʦ ɹʫʨʘʝʚʩʢʦʛʦ ʨʘʡʦʥʘ 

(ɹʘʰʢʦʨʪʦʩʪʘʥ) éééééééééééééééééééééééééééééé.. 52-55 

7. ɺʝʨʝʪʝʥʥʠʢʦʚʘ ʅ. ʉ., ʂʠʩʣʦʚ ɺ. ʀ., ɽʨʝʤʝʥʢʦ ʂ. ʖ.  

ʇʨʦʙʣʝʤʘ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʣʠʢʚʠʜʘʮʠʷ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ éééééé... 56-59 

8. ʅʫʛʫʝʚʘ ʐ. ʉ., ʄʘʤʤʘʜʦʚ ʕ. ɸ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʘʭ ɻʝʡʛʝʣʴʩʢʦʛʦ, 

ɼʘʰʢʝʩʘʥʩʢʦʛʦ ʠ ɻʝʜʘʙʝʢʩʢʦʛʦ ʨʘʡʦʥʦʚ ɸʟʝʨʙʘʡʜʞʘʥʘ éééééééééééééé 60-66  
 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʘʫʢʠ  

9. ɸʜʳʛʝʟʘʣʦʚ ʄ. ʅ.  

ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʢʘʧʝʣʴʥʦʤʫ ʦʨʦʰʝʥʠʶ ʪʦʤʘʪʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ 

 ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʂʫʙʘ-ʍʘʯʤʘʟʩʢʦʡ ʟʦʥʳ éééééééééééééééééé. 67-71 

10. ɼʫʥʴʷʤʘʣʠʝʚ ʉ. ɸ., ʄʫʩʪʘʬʘʝʚ ɿ. ʍ., ɸʩʣʘʥʦʚʘ ʌ. ʉ., ɻʘʪʘʤʦʚ ʍ. ʈ.  

ɸʛʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʢʫʢʫʨʫʟʳ ʠ ʠʭ ʨʦʣʴ  

ʚ ʩʝʣʝʢʮʠʠ ʥʘ ʚʣʘʞʥʳʭ ʧʦʯʚʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ ééééééééééééééééé.. 72-79 

11. ɸʣʣʘʭʚʝʨʜʠʝʚʘ ʂ. ʕ.  

ʂʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜ ʢʷʛʨʠʟʦʚ ɻʷʥʜʞʘ-ʂʘʟʘʭʩʢʦʡ ʟʦʥʳ éééééééééé 80-86 

12. ʄʘʤʝʜʦʚ ɼ., ɸʣʠʝʚʘ ʈ. ɻ.  

ʀʟʫʯʝʥʠʝ ʬʠʟʠʯʝʩʢʦʡ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʫʥʜʫʢʘ 87-95 

13. ɸʣʠʝʚʘ ɹ. ɹ.  

ʂ ʠʟʫʯʝʥʠʶ ʛʫʤʫʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʣʫʛʦʚʦ-ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚ éééééééééééé 96-100 

14. ɸʙʙʘʩʦʚ ʉ. ɹ.  

ʀʟʫʯʝʥʠʝ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʩʪʘʬʠʣʦʢʦʢʢʦʟʘ, ʩʪʨʝʧʪʦʢʦʢʢʦʟʘ ʢ 

ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʧʨʝʧʘʨʘʪʘʤ ééééééééééééééééééééééééé.. 101-104 

15. ɻʘʩʘʥʦʚ ɸ., ʀʙʨʘʛʠʤʦʚʘ ʃ., ɸʣʠʝʚʘ ʅ.  

ɸʣʛʦʨʠʪʤʳ ʧʘʩʪʙʠʱ ʅʘʭʠʯʝʚʘʥʠ (ɸʟʝʨʙʘʡʜʞʘʥ) ʠ ʠʭ ʵʢʦʥʦʤʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ 

ʦʮʝʥʢʘ ʥʘ ʦʩʥʦʚʝ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ééééééééééééééééé. 105-112  
 

ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ  

16. ʅʠʷʟʦʚ ʅ. ʊ., ɼʞʘʤʘʥʢʳʟʦʚ ʅ. ʂ., ɸʩʘʥʦʚ ɸ. ɸ., ʀʩʤʘʥʦʚ ʖ. ʍ.  

ʆʩʥʦʚʳ ʪʝʦʨʠʠ ʩʠʣʦʚʦʛʦ ʠʤʧʫʣʴʩʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ééééééééééééééé... 113-123 

17. ɸʣʜʘʰʝʚʘ ʅ. ʊ.  

ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʚʦʜʦʫʛʦʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʝʛʦ ʛʦʨʝʥʠʷ ééééééééééééééééééééééééé.. 124-128 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ6. 2021 

https://doi.org/10.33619/2414-2948/67 

 

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

 

18. ɼʤʠʪʨʠʝʚʘ ʖ. ɸ.  

ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʫʯʝʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʠʤʠʢʘ-

ʩʠʥʪʝʪʠʢʘ éééééééééééééééééééééééééééééééé... 129-134 

19. ɸʙʜʘʣʠʝʚ ʋ. ʂ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ ʦʩʥʦʚʝ 

ʥʝʬʝʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ééééééééééééééééééééééééé 135-139 

20. ɻʘʩʘʥʦʚ ʕ. ʕ., ʄʘʤʝʜʦʚ ɸ. ɼ., ɸʣʠʝʚ ɻ. ʈ.  

ʄʝʪʦʜʳ ʨʘʩʯʝʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʨʘʟʤʳʚʘ ʚʝʨʭʦʚʦʛʦ ʦʪʢʦʩʘ ʟʝʤʣʷʥʦʡ ʧʣʦʪʠʥʳ éééé 140-145 

  

ʄʝʜʠʮʠʥʩʢʠʝ ʥʘʫʢʠ  

21. ʈʦʤʘʥʯʫʢ ʅ. ʇ.  

ʄʦʟʛ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʨʦʜʘ: ʩʦʚʨʝʤʝʥʥʳʝ ʨʝʛʫʣʷʪʦʨʳ ʢʦʛʥʠʪʠʚʥʦʛʦ ʟʜʦʨʦʚʴʷ ʠ 

ʜʦʣʛʦʣʝʪʠʷ éééééééééééééééééééééééééééééééé.. 146-190 

22. ʈʦʟʫʤʙʝʪʦʚ ʂ. ʋ., ʀʙʨʘʡʤʦʚʘ ɸ. ʂ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʀʄʊ ʠ ʪʝʣʦʩʣʦʞʝʥʠʷ ʜʝʚʫʰʝʢ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʫʩʣʦʚʠʷʭ ʇʨʠʘʨʘʣʴʷ éééééééééééééééééééé.. 191-199 

23. ʅʫʨʧʦʣʘʪʦʚʘ ʉ. ʊ., ʂʦʩʳʤʙʝʪʦʚʘ ɸ. ɹ., ɼʞʫʤʘʥʘʟʘʨʦʚʘ ɻ. ʋ.  

ɹʦʣʴ ʚ ʩʧʠʥʝ, ʢʘʢ ʦʜʥʘ ʠʟ ʧʨʦʙʣʝʤ ʤʝʜʠʮʠʥʳ éééééééééééééééééé 200-207 

24. ʕʩʝʥʘʣʠʝʚʘ ɾ. ɸ., ɹʨʠʤʢʫʣʦʚ ʅ. ʅ., ʉʫʣʘʡʤʘʥʦʚ ʐ. ɸ.,  

ʄʫʨʘʪʦʚʘ ɾ. ʂ., ʏʝʨʥʳʰʦʚʘ ɽ. ɸ.  

ʆʩʦʙʝʥʥʦʩʪʠ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ (COVID-19)  

ʫ ʩʪʫʜʝʥʪʦʚ ʂʨrʛrʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ééééééééééééééééééééé.. 208-221 

25. ɸʡʪʙʘʝʚ ʂ. ɸ., ʄʘʤʫʪʦʚʘ ʉ. ʂ., ʄʫʨʢʘʤʠʣʦʚ ʀ. ʊ., ʌʦʤʠʥ ɺ. ɺ.,  

ʂʫʜʘʡʙʝʨʛʝʥʦʚʘ ʀ. ʆ., ʄʫʨʢʘʤʠʣʦʚʘ ɾ. ɸ., ʖʩʫʧʦʚ ʌ. ɸ.  

ʄʝʪʬʦʨʤʠʥ ʚ ʪʝʨʘʧʠʠ COVID-19 ʫ ʧʘʮʠʝʥʪʦʚ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ: ʧʦʣʴʟʘ ʠʣʠ ʚʨʝʜ? é 222-234 

26. ʄʫʨʢʘʤʠʣʦʚ ʀ. ʊ., ɸʡʪʙʘʝʚ ʂ. ɸ., ʌʦʤʠʥ ɺ. ɺ., ʂʫʜʘʡʙʝʨʛʝʥʦʚʘ ʀ. ʆ.,  

ʄʘʘʥʘʝʚ ʊ. ʀ., ʄʫʨʢʘʤʠʣʦʚʘ ɾ. ɸ., ʖʩʫʧʦʚ ʌ. ɸ.  

ʀʜʠʦʧʘʪʠʯʝʩʢʠʡ ʣʝʛʦʯʥʳʡ ʬʠʙʨʦʟ  ʚ ʧʨʘʢʪʠʢʝ ʚʨʘʯʘ-ʪʝʨʘʧʝʚʪʘ éééééééééé. 235-249 

27. ɹʦʢʦʥʙʘʝʚʘ ʉ. ɼ., ɸʣʠʝʚʘ ɾ. ʂ., ɸʫʙʘʢʠʨʦʚʘ ɾ. ʀ.  

ʈʝʛʠʦʥʘʣʴʥʳʝ ʵʪʠʦʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʩʪʨʳʭ ʧʥʝʚʤʦʥʠʡ  

ʫ ʜʝʪʝʡ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ ʠʟ ʤʥʦʛʦʜʝʪʥʳʭ ʩʝʤʝʡ ééééééééééééééé... 250-257 

28. ʕʨʢʠʤʙʝʢʦʚ ʀ. ɹ., ɾʦʣʜʦʰʝʚ ʏ. ʂ., ʂʫʣʥʘʟʘʨʦʚ ɸ. ʉ.,  

ɸʙʜʳʤʦʤʫʥʦʚ ɸ. ʆ., ɸʣʳʤʙʘʝʚ ʈ. ʉ.  

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ, ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʠʥʪʦʚʦʛʦ, ʥʘʢʦʩʪʥʦʛʦ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʟʫʙʥʦʛʦ  

ʠʤʧʣʘʥʪʘʪʘ ʏʫʡʢʦ-ɸʣʳʤʙʘʝʚʘ éééééééééééééééééééééééé. 258-262 

29. ʏʘʣʜʘʥʙʘʝʚʘ ɸ. ʂ., ʏʘʨʛʳʥʦʚʘ ɸ. ɹ.  

ʀʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʚʤʘʪʦʠʜʥʦʛʦ ʘʨʪʨʠʪʘ ééééé. 263-278 

30. ʖʩʫʧʦʚ ʌ. ɸ., ʅʫʨʤʘʪʦʚ ʐ. ɾ., ɸʙʜʳʢʘʣʳʢʦʚʘ ʅ. ʉ.,  

ʖʣʜʘʰʝʚ ɸ. ɸ., ɸʙʜʳʢʘʜʳʨʦʚ ʄ. ʐ.  

ʍʨʦʥʠʯʝʩʢʘʷ ʠʰʝʤʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ: ʦʪ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʜʦ ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʳʭ 

ʦʩʣʦʞʥʝʥʠʡ éééééééééééééééééééééééééééééééé 279-295 

31. ʓʨʳʩʦʚ ʂ. ɹ., ʌʘʡʟʫʣʣʘʝʚʘ ɻ. ɸ.  

ɸʥʘʣʠʟ ʩʠʤʧʪʦʤʘʪʠʢʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʩʭʦʜʘ ʣʝʛʢʦʡ ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʦʡ ʪʨʘʚʤʳ é.. 296-307 

32. ʉʘʤʘʛʘʥʦʚʘ ɸ. ʅ., ʏʦʶʙʝʢʦʚʘ ɻ. ɸ., ʉʘʜʘʤʢʫʣʦʚʘ ʂ. ʀ.  

ʊʝʥʜʝʥʮʠʠ ʧʝʨʚʠʯʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ  ʙʦʣʝʟʥʝʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ 

 ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ éééééééééééééééééééééééééé 308-313 

33. ʉʝʤʝʥʠʚ ɼ. ɸ., ʂʦʚʘʣʝʥʢʦ ʊ. ɸ., ʄʘʨʢʝʣʦʚʘ ɽ. ɹ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʫ ʞʝʥʱʠʥ ʟʨʝʣʦʛʦ ʚʦʟʨʘʩʪʘ,  

ʟʘʥʠʤʘʶʱʠʭʩʷ ʪʘʥʮʝʚʘʣʴʥʦʡ ʬʠʪʥʝʩ ʧʨʦʛʨʘʤʤʦʡ ʟʫʤʙʘ ééééééééééééé. 314-318  
 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʥʘʫʢʠ  

34. ʂʳʜʳʛʘʣʠʝʚʘ ɸ. ɹ.  

ɺʣʠʷʥʠʝ COVID-19 ʥʘ ʦʪʨʘʩʣʴ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ééé... 319-323 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ6. 2021 

https://doi.org/10.33619/2414-2948/67 

 

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

35. ɼʘʚʣʝʪʦʚ ʀ. ʍ.  

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʞʠʣʴʷ éééééééééé... 324-328 

36. ɼʘʚʣʝʪʦʚ ʀ. ʍ., ʂʫʨʙʘʥʦʚ ʕ. ʐ., ʈʘʭʠʤʦʚ ʅ. ʕ., ɾʫʨʘʝʚ ʐ. ʄ.  

ʄʦʜʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʩʨʝʜʩʪʚ, ʥʘʧʨʘʚʣʷʝʤʳʭ ʥʘ ʨʝʤʦʥʪ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ éééééééééééééééééééééééééé... 329-335 

37. ʂʘʣʤʫʨʘʪʦʚ ɹ. ʉ.,  ɹʝʢʪʫʨʜʠʝʚ ʄ. ɹ.  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʚ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʨʝʜʝ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʠʥʜʫʩʪʨʠʠ éééééééééééééééééééééééééééééééé.. 336-344 

38. ʂʫʨʧʘʷʥʠʜʠ ʂ. ʀ.  

ʅʘʫʯʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ éééééééééé 345-352 

39. ʄʘʤʘʥʘʟʘʨʦʚ ʆ. ʐ., ʀʥʦʷʪʦʚʘ ɼ. ʐ., ʈʘʭʠʤʦʚʘ ɼ. ɸ., ʀʣʝʩʦʚ ʌ. ɹ.  

ʇʨʦʙʣʝʤʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ééééééééé... 353-357 

40. ʍʘʠʨʦʚʘ ɼ. ʈ., ʉʘʡʬʫʣʣʘʝʚʘ ʄ. ʀ.  

ʊʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʮʝʤʝʥʪʥʦʡ ʠʥʜʫʩʪʨʠʠ ʚ ʋʟʙʝʢʠʩʪʘʥʝ éééééééééééé.. 358-362 

41. ɸʙʜʫʣʣʘʝʚ ɸ. ʄ.  

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʠʯʥʦʩʪʠ ʠ ʜʝʡʩʪʚʠʡ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ ʚ ʧʩʠʭʦʣʦʛʠʠ ééééééééééééééééééééééé... 363-374 

42. ʅʘʙʠʝʚʘ ʅ. ʄ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʤʘʨʢʝʪʠʥʛʝ ééééééééééééééé. 375-381 

  

ʖʨʠʜʠʯʝʩʢʠʝ ʥʘʫʢʠ  

43. ʍʚʘʥ ʀ. ʀ.  

ʇʦʥʷʪʠʝ ʠ ʩʫʱʥʦʩʪʴ ʨʝʩʦʮʠʘʣʠʟʘʮʠʠ ʦʩʫʞʜʝʥʥʳʭ ʢ ʣʠʰʝʥʠʶ ʩʚʦʙʦʜʳ ʠ ʝʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʩʦ ʩʤʝʞʥʳʤʠ ʠʥʩʪʠʪʫʪʘʤʠ ééééééééééééééééééé... 382-387 

44. ɸʣʧʘʪʢʠʥ ʀ. ɺ., ʐʫʤʦʚʘ ʂ. ɸ.  

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʨʙʠʪʨʘʞʥʳʭ ʩʫʜʦʚ ééééééééé 388-392 

45. ʍʨʠʧʢʠʥ ɺ. ʄ.  

ʅʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ ʧʨʠʤʝʥʝʥʠʷ ʫʩʣʦʚʥʦʛʦ ʦʩʫʞʜʝʥʠʷ ʚ ʈʦʩʩʠʠ ééééééééé. 393-395 

  

ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ  

46. ʂʘʯʠʢʝʝʚ ʊ. ɾ., ʂʦʞʦʛʝʣʜʠʝʚ ɸ. ʉ.  

ɺʝʜʫʱʠʡ ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʢʘʢ ʚʘʞʥʝʡʰʝʝ ʫʩʣʦʚʠʝ 

ʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ééééééééééééééééééééééééééé. 396-400 

47. ʂʘʯʠʢʝʝʚ ʊ. ɾ., ʂʦʞʦʛʝʣʜʠʝʚʘ ʂ.  

ʇʩʠʭʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʨʝʙʝʥʢʘ ʠ ʪʨʘʜʠʮʠʠ ʢʳʨʛʳʟʦʚ éééééééééééééé.. 401-405 

  

ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ  

48. ɸʩʘʥʘʣʠʝʚʘ ɸ. ɼ.  

ʀʥʪʝʨʥʝʪ-ʧʣʘʪʬʦʨʤʘ ʢʘʢ ʜʠʜʘʢʪʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʨʫʩʩʢʦʡ 

ʣʠʪʝʨʘʪʫʨʝ éééééééééééééééééééééééééééééééé.. 406-409 

49. ʏʦʨʦʚ ʄ. ɾ., ɾʫʤʘʢʘʜʳʨʦʚʘ ʏ. ɾ.  

ʉʪʘʥʦʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʪʝʦʨʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʚʳʢʦʚ ʟʜʦʨʦʚʦʛʦ ʠ ʙʝʟʦʧʘʩʥʦʛʦ ʦʙʨʘʟʘ 

ʞʠʟʥʠ éééééééééééééééééééééééééééééééééé.. 410-415 

50. ɸʙʜʳʢʘʜʳʨʦʚ ɸ. ɸ.  

ʄʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ 

ʜʦʰʢʦʣʴʥʠʢʦʚ ééééééééééééééééééééééééééééééé 416-421 

51. ʂʫʟʠʢʫʣʦʚʘ ɼ. ʄ., ʂʫʰʠʤʦʚʘ ʄ. ɾ., Cʘʜʠʢʦʚʘ ʅ. ʍ., ʄʫʨʘʪʦʚʘ ʄ. ʅ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʘʪʬʦʨʤʳ Zoom ʜʣʷ ʦʙʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʘʤ ʦʥʣʘʡʥ éééé.. 422-426 

52. ʄʫʭʘʤʝʜʦʚʘ ɻ. ʈ., ɻʦʡʠʙʥʘʟʘʨʦʚʘ ɻ. ʅ., ʕʰʪʝʤʠʨʦʚʘ ʐ. ʍ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠ ʧʨʝʧʦʜʘʚʘʥʠʠ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʳʭ 

ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʜʠʩʮʠʧʣʠʥ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ éééééééééééé. 427-431 

53. ɸʢʤʘʪʦʚʘ ʏ. ɸ.  

ʂʦʤʧʝʪʝʥʪʥʦʩʪʥʳʝ ʩʧʦʩʦʙʳ ʦʙʫʯʝʥʠʷ ʧʝʩʥʠ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ʧʦ ʧʨʝʜʤʝʪʫ 

çʃʠʪʝʨʘʪʫʨʥʦʝ ʯʪʝʥʠʝè ééééééééééééééééééééééééééé 432-438 
  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ6. 2021 

https://doi.org/10.33619/2414-2948/67 

 

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

54. ʂʘʣʜʳʙʘʝʚʘ ɸ. ʊ., ʉʘʙʠʨʦʚʘ ʄ. ʄ.  

ʉʫʱʥʦʩʪʴ ʠ ʩʦʜʝʨʞʘʥʠʝ ʩʦʮʠʘʣʠʟʘʮʠʠ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ éééééééé. 

 

439-442 

55. ʉʘʙʠʨʦʚʘ ʄ. ʄ.  

ʉʝʤʴʷ ʢʘʢ ʧʝʨʚʠʯʥʘʷ ʩʦʮʠʘʣʠʟʘʮʠʷ ʚ ʚʦʩʧʠʪʘʥʠʠ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ééé... 443-448 

56. ʌʘʨʤʘʥʦʚʘ ɹ. ɸ.  

ʈʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ ʚ 

ʫʩʣʦʚʠʷʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ éééééééééééééééééééé.. 449-456 

57. ɸʙʜʫʣʣʘʝʚʘ ɻ. ɿ., ʄʵʪʷʢʫʙʦʚ ɾ.  

ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʢ ʩʦʟʜʘʥʠʶ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʧʨʝʜʤʝʪʫ 

ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ éééééééééééééééééééééééééééééé 457-459 

58. ɹʘʙʘʝʚ ɼ. ɹ., ɹʳʣʳʢʦʚʘ ʄ. ʄ.  

ʈʦʣʴ ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʠ ʪʚʦʨʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʫ ʩʪʫʜʝʥʪʦʚ éééééééééééééééééééééééééé. 460-467 

59. ɸʢʤʘʪʦʚʘ ʏ. ɸ.   

ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʦʣʝʨʘʥʪʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʤʣʘʜʰʠʭ ʢʣʘʩʩʦʚ ʥʘ ʦʩʥʦʚʝ ʥʘʨʦʜʥʦʡ 

ʧʝʜʘʛʦʛʠʢʠ éééééééééééééééééééééééééééééééé. 468-471 

60. ʐʝʨʙʘʝʚʘ ɾ. ʈ.  

ɺʦʩʧʠʪʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʢʘʟʦʢ ʠ ʤʝʪʦʜʠʢʘ ʠʭ ʠʟʫʯʝʥʠʷ éééééééééééé... 472-475 

61. ɼʘʜʘʭʦʥʦʚʘ ɿ. ʄ.  

ɺʥʝʜʨʝʥʠʝ ʢʨʝʜʠʪʥʦ-ʤʦʜʫʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ  

ʚ ʚʫʟʘʭ ʋʟʙʝʢʠʩʪʘʥʘ éééééééééééééééééééééééééééé.. 476-480 

62. ʉʘʠʜʚʘʣʠʝʚʘ ɼ. ʈ.  

ʄʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʘʥʛʣʠʡʩʢʦʤʫ ʷʟʳʢʫ ʜʣʷ ʩʧʝʮʠʘʣʴʥʳʭ ʮʝʣʝʡ éééééééééé... 481-486 

63. ɹʘʙʘʝʚʘ ɿ. ʗ.  

ʅʦʚʳʡ ʢʥʠʞʥʳʡ ʬʦʨʤʘʪ XXI ʚʝʢʘ - ɻʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʠʢʠ éééééééééééé 487-490 

64. ɹʳʣʳʢʦʚʘ ʄ. ʄ.  

ɸʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʢʘʢ ʩʨʝʜʩʪʚʦ ʨʘʟʚʠʪʠʷ ʪʚʦʨʯʝʩʪʚʘ ʫʯʘʱʠʭʩʷ éééééé. 491-498 

65. ʊʫʨʩʫʥʦʚʘ ʋ., ʀʙʘʜʫʣʣʘʝʚʘ ʋ.  

ʄʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʥʘʚʳʢʦʚ ʫ 

ʙʫʜʫʱʠʭ ʵʢʦʥʦʤʠʩʪʦʚ (ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ) éééééééééé 499-504 

66. ʄʫʨʘʪʦʚ ɸ. ɾ., ʐʝʨʙʘʝʚʘ ɾ. ʈ.  

ʇʨʠʝʤʳ ʦʙʦʛʘʱʝʥʠʷ ʩʣʦʚʘʨʥʦʛʦ ʟʘʧʘʩʘ ʫʯʘʱʠʭʩʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʢʘʟʦʢ ʥʘ ʫʨʦʢʘʭ 

ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʯʪʝʥʠʷ ééééééééééééééééééééééééééé... 505-508  
 

ʀʩʪʦʨʠʯʝʩʢʠʝ ʥʘʫʢʠ  

67. ʄʘʪʞʘʥʦʚ ɸ. ɾ.  

ʊʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʙʣʝʤʳ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ ʚ 1920-1930 ʛʦʜʳ ééééééééééé.. 509-517 

68. ɹʝʢʩʫʣʪʘʥʦʚʘ ʏ. ɼ., ʊʝʥʪʠʛʫʣ ʢʳʟʳ ʅ.  

ʐʝʨʩʪʴ ʢʘʢ ʦʩʥʦʚʥʦʝ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʝ ʩʳʨʴʝ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʳʨʛʳʟʩʢʠʭ 

ʚʦʡʣʦʯʥʳʭ ʢʦʚʨʦʚ ééééééééééééééééééééééééééééé. 518-526 

  

ʌʠʣʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ  

69. ʊʝʥʪʠʛʫʣ ʢʳʟʳ ʅ., ɹʝʢʩʫʣʪʘʥʦʚʘ ʏ. ɼ.  

ʕʧʦʩ çʄʘʥʘʩè ʢʘʢ ʠʩʪʦʯʥʠʢ ʠʟʫʯʝʥʠʷ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʳ ʢʳʨʛʳʟʩʢʦʛʦ ʥʘʨʦʜʘ ééé. 527-536 

70. ɻʘʣʠʝʚʘ ʄ. ʈ.  

ɺʝʨʙʘʣʠʟʘʮʠʷ ʢʦʥʮʝʧʪʘ ʩʣʦʚʦ ʥʘ ʣʝʢʩʠʯʝʩʢʦʤ ʫʨʦʚʥʝ (ʥʘ ʤʘʪʝʨʠʘʣʝ ʘʥʛʣʠʡʩʢʦʛʦ, 

ʨʫʩʩʢʦʛʦ ʠ ʫʟʙʝʢʩʢʦʛʦ ʷʟʳʢʦʚ) éééééééééééééééééééééééé. 537-542 

71. ʄʫʣʝʢʦʚʘ ʃ. ʈ.  

ɸʥʪʨʦʧʦʥʠʤʳ ʚ ʢʘʯʝʩʪʚʝ ʦʙʨʘʱʝʥʠʷ ʚ ʷʧʦʥʩʢʦʤ ʷʟʳʢʝ ééééééééééééé... 543-549 

72. ɸʙʜʳʢʘʜʳʨʦʚʘ ʉ. ʈ.  

ʌʫʥʢʮʠʠ ʵʪʥʦʥʠʤʦʚ ʚ ʧʨʦʠʟʚʝʜʝʥʠʠ çɹʘʙʫʨ-ʥʘʤʝè ééééééééééééééé. 550-556 

73. ɸʰʫʨʦʚʘ ɼ. ʋ.  

ʂʦʛʥʠʪʠʚʥʳʡ ʧʦʜʭʦʜ ʢ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʪʝʢʩʪʘ éééééééééé. 557-561 

74. ʄʫʭʘʤʝʜʦʚʘ ʐ. ʋ. 

ʂʦʯʝʚʦʝ ʥʘʩʪʨʦʝʥʠʝ ʦʜʠʥʦʯʝʩʪʚʘ, ʚʦʧʣʦʱʝʥʥʦʝ ʚ çɺʦʨʦʥʝè ʕʜʛʘʨʘ ɸʣʣʝʥʘ ʇʦ ééé... 562-565 
 

  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ6. 2021 

https://doi.org/10.33619/2414-2948/67 

 

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

TABLE OF CONTENTS 

  

Physical & Mathematical Sciences  

1. Zainullina R.  

Automatic Graph Generation for E-learning Systems éééééééééééééé.. 12-16 

  

Biological Sciences  

2. Guliyeva R. 

Evaluation of Developmental Structures and Cenopulation State Cerastium davuricum 

Fisch. ex Spreng. in the Highlands of the Lesser Caucasus éééééééééééé.. 17-21 

3. Nasibova G. 

Phytocenological Assessment of Vicia grandiflora Scop. on the Steppe Plateau 

(Azerbaijan) éééééééééééééééééééééééééééééé... 22-29 

4. Shuvalova M., Shidakov Yu., Shanazarov A.  

Effect of Glibenclamide on Motor and Behavioral Activity  

of Animals with Traumatic Brain Injury in the Highlands ééééééééééééé 30-37 

  

Earth Sciences  

5. Yarboboev T., Sultanov Sh., Ochilov I.  

Role of the Environment in the Placement of Apocarbonate Gold Mineralization 

Chakylkalyan Megablock (Southern Uzbekistan) éééééééééééééééé. 38-51 

6. Bakhtegareeva Z., Onina S.  

Assessment of the Content of Oil Products in Soil Samples in Kudashevo (Bashkortostan)  52-55 

7. Veretennikova N., Kislov V., Eremenko K.  

The Problem of Timely Detection and Elimination of Forest Fires ééééééééé.. 56-59 

8. Nuguyeva Sh., Mammadov E.  

Research of the Content of Heavy Metals in the Atmospheric Precipitation of the Geygel, 

Dashkesan and Gedabek Districts of Azerbaijan éééééééééééééééé.. 60-66  
 

Agricultural Sciences  

9. Adygozalov M.  

Drop Field Results Irrigation of Tomatoes Conducted by Experiment Section  

of Guba-Khachmaz Area ééééééééééééééééééééééééé... 67-71 

10. Dunyamaliev S., Mustafaev Z., Aslanova F., Gatamov Kh.  

Agrobiological Characteristics of Different Varieties of Corn and Their Role  

in Breeding on Wet Soils in Azerbaijan éééééééééééééééééééé 72-79 

11. Allahverdiyeva K.  

Quality of Qanat Water in Ganja-Kazakh Zone ééééééééééééééééé 80-86 

12. Mammadov D., Alieva R.  

Study of the Physical, Technological and Physico-Chemical Characteristics of Hazelnuts . 87-95 

13. Aliyeva B.  

On the Study of the Humus State of Meadow Brown Soils éééééééééééé. 96-100 

14. Abbasov S.  

Study of Susceptibility of Staphylococcosis and Streptococcosis Causative Agents to 

Medicinal Preparations éééééééééééééééééééééééééé.. 101-104 

15. Hasanov A., Ibrahimova L., Aliyeva N.  

Algorithms of Nakhchivan (Azerbaijan) Grasslands and Their Economic-Geographical 

Assessment, Based on Landscape Planning éééééééééééééééééé.. 105-112  
 

Technical Sciences  

16. Niyazov N., Dzhamankizov N., Asanov A., Ismanov Yu.  

Fundamentals of the Theory of Power Pulse Device ééééééééééééééé 113-123 

17. Aldasheva N.  

Development of Technology for Production of Coal-Water Fuel and Determination of the 

Optimality of its Combustion éééééééééééééééééééééééé 124-128 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ6. 2021 

https://doi.org/10.33619/2414-2948/67 

 

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

18. Dmitrieva Yu.  

Mobile Application for Recording the Results of Laboratory Research of a Synthetic 

Chemist éééééééééééééééééééééééééééééééé.. 129-134 

19. Abdaliev U.  

Research of Technology of Producing Composite Fuel Based on Nephelometric Method .. 135-139 

20. Hasanov E., Mammadov A., Aliyev H.  

Calculation Method of Fastening the Upper Slope of the Land Bund for Erosion and 

Strength éééééééééééééééééééééééééééééééé. 140-145 

  

Medical Sciences  

21. Romanchuk N.  

Human Brain and Nature: Current Cognitive Health and Longevity Regulators éééé.. 146-190 

22. Rozumbetov K., Ibraimova A.  

Determination of BMI and Constitution of Females Living in Ecologically Unfavorable 

Conditions of the Aral Sea Region éééééééééééééééééééééé 191-199 

23. Nurpolatova S., Kosymbetova A., Dzhumanazarova G.  

Back Pain, as One of the Problems of Medicine éééééééééééééééé... 200-207 

24. Esenalieva Zh., Brimkulov N., Sulaimanov Sh., Muratova Zh., Chernyshova E.  

Clinical Diagnostic and Therapeutic Characteristics of COVID-19  

in Students of Kyrgyzstan ééééééééééééééééééééééééé.. 208-221 

25. Aitbaev K., Mamutova S., Murkamilov I., Fomin V.,  

Kudaibergenova I., Murkamilova Zh., Yusupov F.  

Metformin in COVID-19 Therapy in Patients with Diabetes Mellitus: Benefit or Harm? ... 222-234 

26. Murkamilov I., Aitbaev K., Fomin V., Kudaibergenova I.,  

Maanaev T., Murkamilova Zh., & Yusupov, F.  

Idiopathic Pulmonary Fibrosis in the Practice of a Therapist ééééééééééé... 235-249 

27. Bokonbaeva S., Aliyeva Zh., Aubakirova Zh.  

Regional Etiopathogenetic Features of Acute Pneumonia in Children  

of the First Year of Life from Large Families éééééééééééééééééé 250-257 

28. Erkimbekov I., Zholdoshev Ch., Kulnazarov A., Abdymomunov, A., Alymbaev R. 

Comparative Analysis of Constructive, Clinical and Biomechanical Features of Screw, 

Bone and Combined Dental Implant Chuiko-Alymbaev ééééééééééééé.. 258-262 

29. Chaldanbaeva A., Chargynova A.  

Immunological and Biochemical Peculiarities of the Rheumatoid Arthritis éééééé. 263-278 

30. Yusupov F., Nurmatov Sh., Abdykalykova N., Yuldashev A., Abdykadyrov M.  

Chronic Brain Ischemia: From Risk Factors to Cerebrovascular Complications éééé. 279-295 

31. Yrysov K., Faizullaeva G.  

Analysis of the Symptoms and Functional Outcome of Mild Traumatic Brain Injury éé. 296-307 

32. Samaganova A., Choyubekova G., Sadamkulova K.  

Trends in the Primary Incidence of Diseases of the Nervous System  

of the Kyrgyz Republic éééééééééééééééééééééééééé.. 308-313 

33. Semeniv D., Kovalenko T., Markelova E.  

Study of Adaptive Potential in Mature Women in the Zumba Dance Fitness Program éé 314-318  
 

Economic Sciences  

34. Kydygalieva A.  

The Impact of COVID-19 on the Confectionery of the Kyrgyz Republic ééééééé 319-323 

35. Davletov I.  

Prospects for Development of Industrial Housing Construction éééééééééé... 324-328 

36. Davletov I., Kurbanov E., Rakhimov N., Zhuraev Sh.  

Model of the Information System for Control of Funds Aimed for Repair  

of Apartment Buildings éééééééééééééééééééééééééé. 329-335 

37. Kalmuratov B., Bekturdiev M.  

The Formation of Innovative Development Strategy in Competitive Environment  

of the Construction Industries ééééééééééééééééééééééé... 336-344 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ6. 2021 

https://doi.org/10.33619/2414-2948/67 

 

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

38. Kurpayanidi K.  

Scientific and Theoretical Issues of Entrepreneurship Development ééééééééé 345-352 

39. Mamanazarov O., Inoyatova D., Rakhimova D., Ilesov F.  

Problems of Innovative Management in the Construction Industry ééééééééé.. 353-357 

40. Khairova D., Sayfullaeva M.  

Development Trends of the Cement Industry in Uzbekistan éééééééééééé. 358-362 

41. Abdullaev A.  

The Major Directions of the Investigation of the Entrepreneurôs Personality and Actions 

 in Psychology ééééééééééééééééééééééééééééé... 363-374 

42. Nabieva N.  

The Use of Digital Technology in Marketing éééééééééééééééééé 375-381 

  

Juridical Sciences  

43. Hwan I.  

The Concept and Essence of Resocialization of Prisoners Considered to Deprival of 

Freedom and Its Relationship With Related Institutions ééééééééééééé... 382-387 

44. Alpatkin I., Shumova K.  

Information Technologies in the Operations of Arbitration Courts ééééééééé... 388-392 

45. Khripkin V.  

Some Problems of Application of Conditional Condition in Russia ééééééééé. 393-395 

  

Psychological Sciences  

46. Kachikeev T., Kozhogeldiev A.  

Leading Activity of Young Children, as the Most Important Condition for Mental 

Development éééééééééééééééééééééééééééééé.. 396-400 

47. Kachikeev T., Kozhogeldieva K.  

Mental Development of a Child and Traditions of Kyrgyz éééééééééééé... 401-405 

  

Pedagogical Sciences  

48. Asanalieva A.  

Internet Platform as a Didactic Means of Distance Learning Russian Literature éééé. 406-409 

49. Chorov M., Zhumakadyrova Ch.  

Development of the Theory of Formation of Safe Healthy Lifestyle Skills éééééé. 410-415 

50. Abdykadyrov A.  

Methods and Means Used in Forming the Preschoolers Musical Culture ééééééé 416-421 

51. Kuzikulova D., Kushimova M., Sadikova N., Muratova M.  

Using the Zoom Virtual Platform to Learn Foreign Languages Online éééééééé 422-426 

52. Mukhamedova G., Goyibnazarova G., Eshtemirova Sh.  

Modern Pedagogical Technologies in Teaching Socio-Humanitarian and Natural-science 

Disciplines in Higher Educational Institutions ééééééééééééééééé.. 427-431 

53. Akmatova Ch.  

Competence Methods of Learning Songs in Elementary School on the Subject ñLiterary 

Readingò éééééééééééééééééééééééééééééééé 432-438 

54. Kaldybaeva A., Sabirova M.  

The Essence and Content of Socialization of Preschool Children éééééééééé 

 

439-442 

55. Sabirova M.  

Family as a Primary Socialization in Preschool Children Upbringing éééééééé.. 443-448 

56. Farmanova B.  

Developing Digital Competence of Teachers of Humanitarian Disciplines in the 

Conditions of Distance Education éééééééééééééééééééééé. 449-456 

57. Abdullaeva G., Matyakubov J.  

An Innovative Approach to the Creation of Teaching Materials on the Subject of English . 457-459 

  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ6. 2021 

https://doi.org/10.33619/2414-2948/67 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 11 

58. Babaev D., Bylykova M. 

The Role of Active Teaching Methods in the Formation of Studentsô Cognition and 

Creativity ééééééééééééééééééééééééééééééé 460-467 

59. Akmatova Ch.  

Formation of Tolerant Competence of Junior Classes on the Basis of Folk Pedagogy éé. 468-471 

60. Sherbaeva Zh.  

Educational Importance of Tales in Primary Schools and Teaching Methods ééééé.. 472-475 

61. Dadakhonova Z.  

The Introduction of a Credit-module System of Education in Uzbekistan Higher 

Educational Institutions éééééééééééééééééééééééééé. 476-480 

62. Saidvalieva D.  

Teaching Methods of English for Specific Purposes ééééééééééééééé. 481-486 

63. Babayeva Z.  

New Book Format of the XXI Century - Electronic Textbooks ééééééééééé 487-490 

64. Bylykova M.  

Active Teaching Methods as Means of Developing Students Creativity ééééééé.. 491-498 

65. Tursunova U., Ibadullayeva U.  

Professionally Oriented Communication Skills Development Mechanisms  

for Future Economists (in the Process of Learning English) éééééééééééé. 499-504 

66. Muratov A., Sherbaeva Zh.  

Methodology for the Development of Vocabulary of Students When Teaching Fairy Tales 

in a Literary Class éééééééééééééééééééééééééééé.. 505-508  
 

Historical Sciences  

67. Matjanov A.  

Transportation Problems of Karakalpakstan in 1920-1930s éééééééééééé. 509-517 

68. Beksultanova Ch., Tentigul kyzy N.  

Wool as the Main Livestock Raw Material for the Manufacture of Kyrgyz Felt Carpets é 518-526  
 

Philological Sciences  

69. Tentigul kyzy N., Beksultanova Ch.  

Epic of Manas as a Source of Studying Folk Medicine of the Kyrgyz People ééééé. 527-536 

70. Galieva M.  

Verbalization of the Concept Word in Lexical Level (the English, Russian, Uzbek 

Languages) ééééééééééééééééééééééééééééééé 537-542 

71. Mulekova L.  

Anthroponyms as Address in Japanese éééééééééééééééééééé. 543-549 

72. Abdykadyrova S.  

Function of Ethnonyms in the Work Baburnama éééééééééééééééé.. 550-556 

73. Ashurova D.  

New Mathematical Model for the Russian Population Projections ééééééééé... 557-561 

74. Mukhamedova Sh. 

The Nomadic Mood of Loneliness Embodied in The Raven by Edgar Allen Poe éééé 562-565 
 

  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ6. 2021 

https://doi.org/10.33619/2414-2948/67 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 12 

ʌʀɿʀʂʆ-ʄɸʊɽʄɸʊʀʏɽʉʂʀɽ ʅɸʋʂʀ / PHYSICAL & MATHEMATICAL SCIENCES 

________________________________________________________________________________________________ 

 

ʋɼʂ 519.1 https://doi.org/10.33619/2414-2948/67/01 

 

ɸɺʊʆʄɸʊʀʏɽʉʂɸʗ ɻɽʅɽʈɸʎʀʗ ɻʈɸʌʆɺ  

ɼʃʗ ʕʃɽʂʊʈʆʅʅʓʍ ʆɹʋʏɸʖʑʀʍ ʉʀʉʊɽʄ 

 

Éɿʘʡʥʫʣʣʠʥʘ ʈ. ʌ., ORCID: 0000-0002-8027-3767, ʂʘʟʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɸ.ʅ. ʊʫʧʦʣʝʚʘ - ʂɸʀ,  

ʛ. ʂʘʟʘʥʴ, ʈʦʩʩʠʷ, ananasfeer@gmail.com 

 

AUTOMATIC GRAPH GENERATION FOR E -LEARNING SYSTEMS  

 

ÉZainullina  R., ORCID: 0000-0002-8027-3767, Kazan National Research Technical University 

named after A. N. Tupolev - KAI, Kazan, Russia, ananasfeer@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʘʢʪʫʘʣʠʟʘʮʠʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʫʯʘʶʱʠʭ ʩʠʩʪʝʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʪʝʦʨʠʠ ʛʨʘʬʦʚ, ʘ ʠʤʝʥʥʦ, ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ 

ʛʝʥʝʨʘʮʠʷ ʛʨʘʬʦʚ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʫʤʝʥʴʰʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʙʘʟʫ ʜʘʥʥʳʭ ʦʙʫʯʘʶʱʝʡ 

ʩʠʩʪʝʤʳ, ʠ ʙʝʟ ʦʙʥʦʚʣʝʥʠʷ ʙʘʥʢʘ ʟʘʜʘʯ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʛʝʥʝʨʠʨʦʚʘʪʴ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʟʘʜʘʯʠ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ. ɺʳʙʨʘʥ 

ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʛʨʘʬʦʚ ʚ 

ʵʣʝʢʪʨʦʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥʘʭ. ɺʳʷʚʣʝʥʳ ʠ ʦʙʦʩʥʦʚʘʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʛʝʥʝʨʠʨʫʝʤʳʤ ʛʨʘʬʘʤ ʠ ʚʦʟʤʦʞʥʳʝ ʩʧʦʩʦʙʳ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ. ɸ ʠʤʝʥʥʦ: ʚ 

ʨʝʘʣʠʟʫʝʤʦʡ ʧʨʦʛʨʘʤʤʝ ʙʫʜʫʪ ʛʝʥʝʨʠʨʦʚʘʪʴʩʷ ʧʨʦʩʪʳʝ ʩʚʷʟʥʳʝ ʥʝʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʛʨʘʬʳ. 

ʈʘʩʩʤʦʪʨʝʣʠ ʚʘʞʥʫʶ ʜʝʪʘʣʴ ʚ ʨʘʙʦʪʝ ʩ ʛʨʘʬʘʤʠ ð ʦʙʭʦʜ ʛʨʘʬʘ ʧʨʠ ʧʦʤʦʱʠ ʘʣʛʦʨʠʪʤʘ 

çʇʦʠʩʢ ʚ ʛʣʫʙʠʥʫ (ʰʠʨʠʥʫ)è, ʚ ʜʘʥʥʦʡ ʟʘʜʘʯʝ ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʧʨʦʚʝʨʢʠ ʛʨʘʬʘ ʥʘ 

ʩʚʷʟʥʦʩʪʴ. ʇʨʠʚʝʜʝʥ ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ð ʧʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʘ ʛʝʥʝʨʘʮʠʠ 

ʛʨʘʬʘ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C#. ɺ ʥʝʡ ʛʨʘʬʳ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʩʧʠʩʢʦʤ ʩʤʝʞʥʦʩʪʠ, 

ʛʝʥʝʨʠʨʫʶʪʩʷ ʩʣʫʯʘʡʥʦ ʠ ʧʨʦʚʝʨʷʶʪʩʷ ʥʘ ʩʚʷʟʥʦʩʪʴ ʧʨʠ ʧʦʤʦʱʠ ʬʫʥʢʮʠʠ DFS (Depth First 

Search). ʌʫʥʢʮʠʷ DFS ̫ʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʝʡ ʘʣʛʦʨʠʪʤʘ çʇʦʠʩʢ ʚ ʛʣʫʙʠʥʫè. 

 

Abstract. The subject of the research is one of the ways of updating modern training systems 

for solving problems of graph theory, namely, automatic generation of graphs. This approach will 

reduce the load on the training system database and generate tasks for the user in real-time without 

updating the bank of tasks. In the course of the work, the advantages and disadvantages of this 

approach were identified. The most suitable method for the implementation of the research was 

chosen to represent graphs in electronic computers. The requirements for generated graphs and 

possible ways of implementing these requirements are identified and substantiated. Namely: in the 

implemented program, simple connected undirected graphs will be generated. We considered an 

important detail in working with graphs ð graph traversal using the ñDepth (width) searchò 

algorithm, which in this task is used to check the graph for connectivity. The result of the work is 

presented ð a software implementation of the graph generation algorithm in the C# programming 

language. In it, graphs are represented by an adjacency list, generated randomly, and checked for 

connectivity using the DFS (Depth First Search) function. DFS is a software implementation of the 

Depth First Search algorithm. 
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Keywords: graph theory, training system, depth-first search, graph connectivity, adjacency 

lists. 

 

ɺ ʩʚʷʟʠ ʩ ʧʘʥʜʝʤʠʝʡ ʢʦʨʦʥʘʚʠʨʫʩʘ ʚʦʟʨʦʩʣʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤʘʭ ʦʙʫʯʝʥʠʷ, ʪʘʢ ʢʘʢ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʨʘʩʰʠʨʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʆʜʥʠʤʠ ʠʟ ʠʭ ʜʦʩʪʦʠʥʩʪʚ ʷʚʣʷʶʪʩʷ: ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ, 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʩʪʫʜʝʥʪʘʤʠ, ʘ ʪʘʢʞʝ ʫʧʨʦʱʝʥʠʝ ʧʨʦʮʝʩʩʘ ʧʨʦʚʝʨʢʠ 

ʟʥʘʥʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ. ʆʜʥʘʢʦ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʬʝʨʘ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʧʦʵʪʦʤʫ ʦʙʫʯʘʶʱʠʝ ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ, ʜʦʙʘʚʣʷʷ ʚ ʥʠʭ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʦʚʳʰʘʷ ʫʨʦʚʝʥʴ ʢʦʤʬʦʨʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩʪʘʨʘʷʩʴ ʧʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʝʩʫʨʩʳ ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦ. ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʜʠʥ ʠʟ ʚʘʞʥʳʭ 

ʘʩʧʝʢʪʦʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʦʙʫʯʘʶʱʝʡ ʩʠʩʪʝʤʳ ʨʝʰʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯ ʪʝʦʨʠʠ ʛʨʘʬʦʚ, ʘ 

ʠʤʝʥʥʦ: ʛʝʥʝʨʘʮʠʷ ʛʨʘʬʦʚ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ, ʥʘʮʝʣʝʥʥʳʝ ʥʘ ʨʝʰʝʥʠʝ 

ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʛʨʘʬʘʤʠ, ʥʝ ʷʚʣʷʶʪʩʷ ʥʦʚʰʝʩʪʚʦʤ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. ʅʝʨʝʜʢʦ ʚ ʪʘʢʠʭ 

ʩʠʩʪʝʤʘʭ ʟʘʜʘʥʠʷ ʚʳʙʠʨʘʶʪʩʷ ʠʟ ʥʝʢʦʪʦʨʦʛʦ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʥʘʙʦʨʘ, ʭʨʘʥʷʱʝʛʦʩʷ ʚ ʙʘʥʢʝ 

ʟʘʜʘʯ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʠʤʝʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ [1ï2].  

1. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʯ ʥʘʛʨʫʞʘʝʪ ʙʘʟʫ ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʜʦʣʛʦʤʫ 

ʚʳʧʦʣʥʝʥʠʶ ʧʨʠʣʦʞʝʥʠʷ. 

2. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʘʢʪʫʘʣʴʥʦʩʪʠ ʙʘʥʢʘ ʟʘʜʘʥʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ 

ʝʛʦ ʦʙʥʦʚʣʷʪʴ. 

3. ʇʨʠ ʤʘʣʦʤ ʦʙʲʝʤʝ ʙʘʥʢʘ ʟʘʜʘʯ ʚʝʣʠʢʘ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʚʪʦʨʝʥʠʷ ʟʘʜʘʥʠʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʥʝʪʦʯʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʩʪʠʨʦʚʘʥʠʷ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʪʦʜʦʤ ʙʘʥʢʘ ʟʘʜʘʯ ʤʝʪʦʜ ʛʝʥʝʨʘʮʠʠ ʛʨʘʬʦʚ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ: 

1. ɹʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʟʘʜʘʯ. 

2. ʉʥʠʞʝʥʠʝ ʥʘʛʨʫʟʢʠ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʪʘʢ ʢʘʢ ʛʝʥʝʨʘʮʠʝʡ ʛʨʘʬʦʚ ʟʘʥʠʤʘʝʪʩʷ ʩʘʤʘ 

ʩʠʩʪʝʤʘ. 

3. ʉʥʠʞʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʙʘʟʫ ʜʘʥʥʳʭ, ʪʘʢ ʢʘʢ ʟʘʜʘʥʠʷ ʛʝʥʝʨʠʨʫʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʝʨʝʜ ʨʝʰʝʥʠʝʤ, ʘ ʥʝ ʭʨʘʥʷʪʩʷ ʚ ʩʠʩʪʝʤʝ ʟʘʨʘʥʝʝ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ 

ʛʝʥʝʨʘʮʠʠ ʛʨʘʬʦʚ. ɺ ʨʘʤʢʘʭ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʦʙʫʯʘʶʱʝʡ ʩʠʩʪʝʤʳ ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ʨʝʘʣʠʟʫʝʪʩʷ ʦʪʨʘʙʦʪʢʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʨʘʩʢʨʘʩʢʠ ʛʨʘʬʦʚ. ʏʘʱʝ ʚʩʝʛʦ ʧʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʥʝʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʩʚʷʟʥʳʝ ʛʨʘʬʳ ʙʝʟ ʧʝʪʝʣʴ ʠ ʢʨʘʪʥʳʭ ʨʝʙʝʨ, ʠʥʳʤʠ ʩʣʦʚʘʤʠ ð ʧʨʦʩʪʳʝ 

ʩʚʷʟʥʳʝ ʛʨʘʬʳ. ʇʦʵʪʦʤʫ ʨʘʩʩʤʦʪʨʠʤ ʛʝʥʝʨʘʮʠʶ ʛʨʘʬʦʚ ʠʤʝʥʥʦ ʪʘʢʦʛʦ ʚʠʜʘ. ʇʨʠ 

ʩʦʩʪʘʚʣʝʥʠʠ ʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʥʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥʘʭ ʛʨʘʬʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʠʩʢʨʝʪʥʳʤ 

ʩʧʦʩʦʙʦʤ. ʊʘʢʠʭ ʩʧʦʩʦʙʦʚ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠ ʦʪ ʚʳʙʦʨʘ ʩʧʦʩʦʙʘ ʩʠʣʴʥʦ 

ʟʘʚʠʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ ʛʝʥʝʨʘʮʠʠ ʛʨʘʬʦʚ. ʉʨʝʜʠ ʜʠʩʢʨʝʪʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʛʨʘʬʦʚ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʠ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʷʚʣʷʶʪʩʷ ʤʘʪʨʠʯʥʳʝ. ɺ ʚʠʜʝ ʤʘʪʨʠʮʳ 

ʩʤʝʞʥʦʩʪʠ, ʣʠʙʦ ʤʘʪʨʠʮʳ ʠʥʮʠʜʝʥʪʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʥʝ ʤʘʪʨʠʯʥʳʝ ʩʧʦʩʦʙʳ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʥʦ ʥʝ ʤʝʥʝʝ ʫʜʦʙʥʳʝ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ, ʷʚʣʷʶʪʩʷ ʩʧʠʩʢʠ 

ʩʤʝʞʥʦʩʪʠ. ɺ ʵʪʦʤ ʩʧʦʩʦʙʝ ʛʨʘʬ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʧʠʩʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʘʷ 

ʦʧʨʝʜʝʣʷʝʪ ʩʤʝʞʥʦʩʪʴ ʚʝʨʰʠʥ ʠ ʩʦʩʪʦʠʪ ʠʟ ʤʘʩʩʠʚʘ ʫʢʘʟʘʪʝʣʝʡ ʥʘ ʩʧʠʩʢʠ ʩʤʝʞʥʳʭ ʚʝʨʰʠʥ. 

ʊʘʢʦʡ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
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ʧʘʤʷʪʠ. ɼʣʷ ʥʝʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʛʨʘʬʦʚ, ʩʦʜʝʨʞʘʱʠʭ p ʚʝʨʰʠʥ ʠ q ʨʝʙʝʨ, ʦʙʲʝʤ 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʘʤʷʪʠ ʩʦʩʪʘʚʣʷʝʪ ʆ(p+2q) [1, c. 244]. 

ʊʘʢʞʝ ʩʪʦʠʪ ʚʦʧʨʦʩ: ʢʘʢ ʤʦʞʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʛʝʥʝʨʠʨʫʝʤʳʝ ʟʘʜʘʯʠ ʧʦ ʩʣʦʞʥʦʩʪʠ? 

ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ ð ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʚʝʨʰʠʥ. ʊʘʢʦʡ ʩʧʦʩʦʙ, ʚʦʟʤʦʞʥʦ, 

ʥʝ ʜʘʩʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʪʦʯʥʦʩʪʠ, ʥʦ ʠ ʥʝ ʥʘʛʨʫʟʠʪ ʩʠʩʪʝʤʫ. ɹʫʜʝʤ ʛʝʥʝʨʠʨʦʚʘʪʴ ʛʨʘʬʳ ʪʨʝʭ 

ʫʨʦʚʥʝʡ ʩʣʦʞʥʦʩʪʠ: 

1. ʧʨʦʩʪʳʝ ð ʦʪ 5 ʜʦ 7 ʚʝʨʰʠʥ; 

2. ʩʨʝʜʥʠʝ ð ʦʪ 8 ʜʦ 10; 

3. ʩʣʦʞʥʳʝ ð ʦʪ 11 ʜʦ 13.  

ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʛʝʥʝʨʠʨʫʝʤʳʡ ʛʨʘʬ ʜʦʣʞʝʥ ʙʳʪʴ ʩʚʷʟʥʳʤ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʪʦʛʦ ʫʩʣʦʚʠʷ ʙʫʜʝʤ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʩʣʝʜʫʶʱʝʛʦ ʘʣʛʦʨʠʪʤʘ. 

1. ɻʝʥʝʨʠʨʫʶʪʩʷ ʩʣʫʯʘʡʥʳʝ ʥʝʧʫʩʪʳʝ ʩʧʠʩʢʠ ʩʤʝʞʥʦʩʪʠ ʛʨʘʬʘ ʩ ʟʘʜʘʥʥʳʤ ʯʠʩʣʦʤ 

ʚʝʨʰʠʥ.  

2. ɺʳʧʦʣʥʷʝʪʩʷ ʧʨʦʚʝʨʢʘ ʥʘ ʩʚʷʟʥʦʩʪʴ ʛʨʘʬʘ. ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʛʨʘʬ ʥʝ ʩʚʷʟʝʥ, 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʧʫʥʢʪʫ 1.  

ʆʩʪʘʣʦʩʴ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩʦ ʩʧʦʩʦʙʦʤ ʧʨʦʚʝʨʢʠ ʛʨʘʬʘ ʥʘ ʩʚʷʟʥʦʩʪʴ. ʉʫʱʝʩʪʚʫʝʪ ʪʝʦʨʝʤʘ, 

ʯʪʦ ʝʩʣʠ ʛʨʘʬ ʩʚʷʟʝʥ ʠ ʢʦʥʝʯʝʥ, ʪʦ ʧʦʠʩʢ ʚ ʰʠʨʠʥʫ ʠ ʧʦʠʩʢ ʚ ʛʣʫʙʠʥʫ ʦʙʦʡʜʫʪ ʚʩʝ ʚʝʨʰʠʥʳ 

ʧʦ ʦʜʥʦʤʫ ʨʘʟʫ [1, c. 246]. 

ʊʘʢʞʝ ʦʜʥʦ ʠʟ ʩʣʝʜʩʪʚʠʡ ʵʪʦʡ ʪʝʦʨʝʤʳ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʧʦʠʩʢ ʚ ʰʠʨʠʥʫ ʚ ʩʨʝʜʥʝʤ 

ʚʜʚʦʝ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʧʦʠʩʢ ʚ ʛʣʫʙʠʥʫ [1, c. 247]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʨʦʚʝʨʢʠ ʩʚʷʟʥʦʩʪʠ ʛʨʘʬʘ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʧʦʠʩʢʘ ʚ 

ʛʣʫʙʠʥʫ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʭʦʜʘ ʛʨʘʬʘ ʙʫʜʝʤ ʧʦʤʝʯʘʪʴ ʚʝʨʰʠʥʳ, ʢʦʪʦʨʳʝ ʫʞʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ. 

ɽʩʣʠ ʧʦ ʟʘʚʝʨʰʝʥʠʠ ʦʙʭʦʜʘ ʥʝ ʦʩʪʘʥʝʪʩʷ ʥʠ ʦʜʥʦʡ ʥʝ ʧʦʤʝʯʝʥʥʦʡ ʚʝʨʰʠʥʳ, ʛʨʘʬ ʷʚʣʷʝʪʩʷ 

ʩʚʷʟʥʳʤ. ʋʜʦʙʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʛʨʘʬʦʚ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʦʚ ʦʙʭʦʜʘ ʛʨʘʬʦʚ 

ʷʚʣʷʶʪʩʷ ʩʧʠʩʢʠ ʩʤʝʞʥʦʩʪʠ. ʉ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʢ ʛʝʥʝʨʠʨʫʝʤʳʤ ʛʨʘʬʘʤ, ʦʪʤʝʯʝʥʥʳʤ 

ʚʳʰʝ, ʙʳʣ ʥʘʧʠʩʘʥ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʥʘ ʷʟʳʢʝ ʉ# ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ.  

ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʛʨʘʬʘ ʙʳʣ ʩʦʟʜʘʥ ʢʣʘʩʩ Graph (ʈʠʩʫʥʦʢ 1). ɺ ʧʝʨʝʤʝʥʥʦʡ Vertex 

ʙʫʜʝʤ ʭʨʘʥʠʪʴ ʚʝʨʰʠʥʫ ʛʨʘʬʘ, ʘ ʚ VertexList ð ʩʧʠʩʦʢ ʩʤʝʞʥʳʭ ʝʡ ʚʝʨʰʠʥ. 

 

 
ʈʠʩʫʥʦʢ 1. ʂʣʘʩʩ Graph 

 

ʉʣʝʜʫʶʱʘʷ ʯʘʩʪʴ ʢʦʜʘ ʦʪʚʝʯʘʝʪ ʟʘ ʛʝʥʝʨʘʮʠʶ ʩʣʫʯʘʡʥʦʛʦ ʛʨʘʬʘ (ʈʠʩʫʥʦʢ 2). ʉʧʠʩʦʢ 

ʩʤʝʞʥʦʩʪʠ ʛʨʘʬʘ ʙʫʜʝʤ ʭʨʘʥʠʪʴ ʚ ʩʧʠʩʢʝ graph. ɼʣʷ ʢʘʞʜʦʡ ʠʟ ʚʝʨʰʠʥ (ʢʦʣʠʯʝʩʪʚʦ ʚʝʨʰʠʥ ʚ 

ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʟʘʜʘʥʦ ʬʠʢʩʠʨʦʚʘʥʥʦ ʜʣʷ ʫʜʦʙʩʪʚʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʜʝʤʦʥʩʪʨʘʮʠʠ) 

ʛʝʥʝʨʠʨʫʝʤ ʩʣʫʯʘʡʥʳʡ ʥʝʧʫʩʪʦʡ ʩʧʠʩʦʢ ʩʤʝʞʥʳʭ ʚʝʨʰʠʥ. ɿʜʝʩʴ ʞʝ ʧʨʦʚʝʨʷʝʤ, ʯʪʦʙʳ ʚ 

ʩʧʠʩʢʝ ʥʝ ʙʳʣʦ ʚʝʨʰʠʥʳ, ʜʣʷ ʢʦʪʦʨʦʡ ʦʥ ʩʦʩʪʘʚʣʷʝʪʩʷ, ʪ. ʝ. ʠʟʙʝʛʘʝʤ ʧʝʪʝʣʴ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ 

ʛʨʘʬ ʩʛʝʥʝʨʠʨʦʚʘʥ, ʦʩʪʘʝʪʩʷ ʧʨʦʚʝʨʠʪʴ ʝʛʦ ʥʘ ʩʚʷʟʥʦʩʪʴ. ʈʝʘʣʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʘ ʦʙʭʦʜʘ ʚ 

ʛʣʫʙʠʥʫ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʥʘ ʈʠʩʫʥʢʘʭ 3ï4.  
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ʈʠʩʫʥʦʢ 2. ɻʝʥʝʨʘʮʠʷ ʛʨʘʬʘ 

 
ʈʠʩʫʥʦʢ 3. ʇʨʦʚʝʨʢʘ ʛʨʘʬʘ ʥʘ ʩʚʷʟʥʦʩʪʴ 

 

 
ʈʠʩʫʥʦʢ 4. ʌʫʥʢʮʠʷ DFS ï ʆʙʭʦʜ ʛʨʘʬʘ ʚ ʛʣʫʙʠʥʫ 
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ʌʫʥʢʮʠʷ DFS ð ʨʝʢʫʨʩʠʚʥʘʷ ʬʫʥʢʮʠʷ, ʨʝʘʣʠʟʫʶʱʘʷ ʘʣʛʦʨʠʪʤ ʦʙʭʦʜʘ ʛʨʘʬʘ ʚ ʛʣʫʙʠʥʫ. 

ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʛʨʘʬ ʥʝ ʩʚʷʟʥʳʡ, ʧʨʦʛʨʘʤʤʘ ʛʝʥʝʨʠʨʫʝʪ ʥʦʚʳʡ ʛʨʘʬ ʠ ʧʨʦʚʝʨʷʝʪ ʥʘ ʩʚʷʟʥʦʩʪʴ 

ʫʞʝ ʝʛʦ. ʈʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʥʘ ʈʠʩʫʥʢʝ 5a ð ɻʪʦ ʩʦʩʪʘʚʣʝʥʥʳʡ 

ʩʧʠʩʦʢ ʩʤʝʞʥʦʩʪʠ ʛʨʘʬʘ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʛʦ ʧʦʩʪʘʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ 

ʧʨʠʚʝʜʝʥʘ ʪʘʢʞʝ ʜʠʘʛʨʘʤʤʘ ʵʪʦʛʦ ʛʨʘʬʘ ʥʘ ʈʠʩʫʥʢʝ 5ʙ.  

 

 
ʘ) ʩʧʠʩʦʢ ʩʤʝʞʥʦʩʪʠ ʙ) ʜʠʘʛʨʘʤʤʘ 

 

ʈʠʩʫʥʦʢ 5. ʉʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʛʨʘʬ 
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ʆʅʊʆɻɽʅɽʊʀʏɽʉʂɸʗ ʉʊʈʋʂʊʋʈɸ ʀ ʆʎɽʅʂɸ ʎɽʅʆʇʆʇʋʃʗʎʀʁ  

Cerastium davuricum Fisch. ex Spreng.  
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EVALUATION OF DEVELOPMENTAL STRUCTURES AND CENOPULATION STATE  

Cerastium davuricum Fisch. ex Spreng.  

IN THE HIGHLANDS OF THE LESSER CAUCASUS 
 

ÉGuliyeva R., Ganja State University, Ganja, Azerbaijan, rguliyeva87@gmail.com 
 

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʚʳʩʦʢʦʛʦʨʴʝ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ 

ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ Cerastium davuricum ʚ ʨʘʟʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʚʠʜʘ ʧʨʝʜʩʪʘʚʣʝʥʳ 4 ʚʦʟʨʘʩʪʥʳʤʠ ʛʨʫʧʧʘʤʠ  ʠ 

10 ʚʦʟʨʘʩʪʥʳʤʠ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʤʠ ʩʦʩʪʦʷʥʠʷʤʠ. ɺʦʟʨʘʩʪʥʦʡ ʩʦʩʪʘʚ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʚʠʜʘ  

ʦʯʝʥʴ ʠʟʤʝʥʯʠʚ ʠ ʩʚʷʟʘʥ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʠʜʘ, ʩʦʩʪʘʚʦʤ ʪʨʘʚʦʩʪʦʷ, 

ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʩʪʙʠʱʘ. ɹr ʣʠ ʦʙʥʘʨʫʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ 

ʮʝʥʦʧʦʧʫʣʷʮʠʡ: ʥʦʨʤʘʣʴʥʳʡ, ʠʥʚʘʟʠʦʥʥʳʡ ʠ ʨʝʛʨʝʩʩʠʚʥʳʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʝʦʙʣʘʜʘʥʠʝ 

ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʩʦʙʝʡ ʚ ʧʦʧʫʣʷʮʠʠ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʣʘʙʦʩʪʠ ʮʝʥʦʧʫʣʷʮʠʠ, ʘ 

ʚ ʜʨʫʛʦʤ ʩʣʫʯʘʝ ʚʳʩʦʢʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʮʝʥʦʧʦʧʫʣʷʮʠʠ. ʊʘʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʦʜʥʘ 

ʮʝʥʦʧʦʧʫʣʷʮʠʷ ʨʘʟʚʠʚʘʣʘʩʴ ʚ ʤʝʥʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʯʝʤ ʜʨʫʛʘʷ. 
 

Abstract. On the highlands of the north-eastern part of the Lesser Caucasus were investigated 

ontogenetic characteristics Cerastium davuricum in different type of plants. There are found that 

cenopopulation spices goes through a 4- and 10-year periods. Age composition cenopopulations 

species is very variable and is associated with the biological characteristics of species composition 

of the sward, the economic use of pastures.  In research found the following types of 

cenopopulation: normal, invasive, regressive. Meanwhile, the predominance of vegetative 

individuals in the population in the first case indicates the weakness of cenopopulation, and in the 

second case, the high number of generative individuals indicates the sustainability of 

cenopopulation. This arrangement of population under less favorable conditions compared with 

another one. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʥʪʦʛʝʥʝʟ, ʶʚʝʥʠʣʴʥʳʝ ʦʩʦʙʠ, ʮʝʥʦʧʦʧʫʣʷʮʠʠ, ʤʦʨʬʦʛʝʥʝʟ, ʙʠʦʤʘʩʩʘ. 
 

Keywords:  ontogenesis, juvenile individuals, cenopopulations, morphogenesis, biomass. 
 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʳʡ ʚʳʧʘʩ ʧʦʩʪʝʧʝʥʥʦ 

ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʜʝʛʨʘʜʘʮʠʠ ʣʫʛʦʚ ʠ ʧʘʩʪʙʠʱ. ʕʪʦʪ ʚʦʧʨʦʩ ʫʞʝ ʩʪʘʣ ʘʢʪʫʘʣʴʥʳʤ ʚʦ 

ʚʩʝʭ ʯʘʩʪʷʭ ʤʠʨʘ ʠ ʠʟʫʯʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚ ʮʝʥʪʨʝ 

ʚʥʠʤʘʥʠʷ ʥʘʭʦʜʠʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʝ ʠʣʠ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʫʞʝ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ 

ʠʣʠ ʧʝʨʝʭʦʜʷʱʠʭ ʦʙʨʘʟʦʚʘʥʠʡ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʠʟʫʯʠʪʴ ʧʨʠʯʠʥʳ 

ʨʘʟʨʫʰʝʥʠʷ, ʦʧʨʝʜʝʣʠʪʴ, ʥʘ ʢʘʢʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʦʥʦ ʥʘʯʠʥʘʝʪʩʷ, ʥʘʧʨʘʚʠʪʴʩʷ ʥʘ 
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ʜʦʩʪʠʞʝʥʠʝ ʫʩʪʨʘʥʝʥʠʷ ʠʣʠ ʫʤʝʥʴʰʝʥʠʷ ʬʘʢʪʦʨʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʨʘʟʨʫʰʝʥʠʝ ʠʣʠ ʟʘʜʝʨʞʢʫ 

ʨʘʟʚʠʪʠʷ. ʄʦʨʬʦʛʝʥʝʟ ʦʩʦʙʝʡ ʠ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʦʮʝʥʠʚʘʶʪʩʷ ʧʦ 

ʢʦʤʧʣʝʢʩʥʳʤ ʧʨʠʟʥʘʢʘʤ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʠ ʮʝʥʦʧʦʧʫʣʷʮʠʦʥʥʘʷ ʩʠʪʫʘʮʠʷ ʚʠʜʘ ʠʟʫʯʝʥʳ ʥʘ 

ʩʫʙʘʣʴʧʠʡʩʢʠʭ ʠ ʘʣʴʧʠʡʩʢʠʭ ʣʫʛʘʭ ɼʘʰʢʝʩʘʥʩʢʦʛʦ ʠ ɻʝʡʛʝʣʴʩʢʦʛʦ ʨʘʡʦʥʦʚ. ʄʦʨʬʦʩʪʨʫʢʪʫʨʘ 

ʚʠʜʘ ʦʧʠʩʘʥʘ ʛʦʨʥʳʤ ʤʘʩʩʠʚʦʤ ɻʦʰʛʘʨ ʠ ʨʘʡʦʥʦʤ ʊʦʛʘʥʘ. 

ʎʝʥʦʧʦʧʫʣʷʮʠʷ ʚʠʜʘ ʠʟʫʯʘʣʘʩʴ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ ʠ ʥʘʙʣʶʜʝʥʠʡ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʊ. ɸ. 

ʈʘʙʦʪʥʦʚʳʤ, ɸ. ɸ. ʋʨʘʥʦʚʳʤ ʠ ʝʛʦ ʫʯʝʥʠʢʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʧʦʧʫʣʷʮʠʦʥʥʦʡ 

ʙʠʦʣʦʛʠʠ [1ï2]. ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʦʮʝʥʠʚʘʣʘʩʴ ʢʘʢ ʚʟʘʠʤʦʩʚʷʟʴ 

ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʤʠ ʛʨʫʧʧʘʤʠ ʚ ʮʝʥʦʧʦʧʫʣʷʮʠʠ. ʄʦʨʬʦʛʝʥʝʟ ʦʩʦʙʝʡ ʠ 

ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʢʦʤʧʣʝʢʩʥʳʤ ʧʨʠʟʥʘʢʘʤ. ʇʨʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʦʧʫʣʷʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʠʥʮʠʧʳ ʠ ʤʝʪʦʜʳ çʜʝʣʴʪʘ-ʦʤʝʛʘè ɸ. ɸ. ʋʨʘʥʦʚʘ 

ʠ ʆ. ɺ. ʉʤʠʨʥʦʚʘ, ʘ ʪʘʢʞʝ ʃ. ɸ. ɾʠʚʦʪʦʚʩʢʦʛʦ. ʎʝʥʦʧʦʧʫʣʷʮʠʠ ʦʮʝʥʠʚʘʣʠʩʴ ʧʦ ʃ. ɸ. 

ɿʘʫʛʦʣʴʥʦʚʘ [2ï5]. 

ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʮʝʥʦʧʦʧʫʣʷʮʠʠ Cerastium davuricum ʠʟʫʯʘʣʘʩʴ ʚ 

ʩʣʝʜʫʶʱʠʭ ʛʨʫʧʧʠʨʦʚʢʘʭ: ʢʣʝʚʝʨʦ-ʧʦʣʝʚʘʷ ʘʩʩʦʮʠʘʮʠʷ; ʣʘʟʠʩʪʘʥʩʢʦʝ ʧʦʣʝ; ʩʤʝʰʘʥʥʳʝ 

ʘʣʴʧʠʡʩʢʠʝ ʣʫʛʘ; ʩʪʝʧʥʳʝ ʘʣʴʧʠʡʩʢʠʝ ʣʫʛʘ; ʨʘʚʥʠʥʳ ʩ ʨʘʟʥʦʡ ʪʨʘʚʦʡ ʠ ʟʝʨʥʦʤ. 

ɼʣʷ ʦʮʝʥʠʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʫʯʠʪʳʚʘʣʠʩʴ: 1) ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ; 

2) ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʩʝʤʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ; 3) ʙʠʦʤʘʩʩʘ ʦʩʦʙʝʡ; 4) ʙʠʦʤʘʩʩʘ ʩʦʮʚʝʪʠʡ; 

5) ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ, 6) ʧʣʦʪʥʦʩʪʴ ʦʩʦʙʝʡ; 7) ʜʦʣʷ ʶʚʝʥʠʣʴʥʳʭ ʦʩʦʙʝʡ.  

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʠʟʫʯʝʥʠʝ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʮʝʥʦʧʦʧʫʣʷʮʠʠ Cerastium davuricum Fisch. ex Spreng. ʚ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧʠʨʦʚʢʘʭ ʨʘʩʪʝʥʠʡ 

ʚʳʩʦʢʦʛʦʨʴʷ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ. ʀʟʫʯʝʥʠʝ ʨʘʟʥʳʭ ʩʪʘʜʠʡ ʦʥʪʦʛʝʥʝʟʘ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʨʘʟʥʳʭ 

ʦʙʨʘʟʮʦʚʳʭ ʫʯʘʩʪʢʘʭ ʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ (ʊʘʙʣʠʮʘ).  

ʊʘʙʣʠʮʘ. 

ʈɸʁʆʅ ʀʉʉʃɽɼʆɺɸʅʀʗ, ɼʃʀʅɸ ʀʉʉʃɽɼʋɽʄʆɻʆ ʋʏɸʉʊʂɸ (L),  

ʂʆʃʀʏɽʉʊɺʆ ʇʈʆɹʅʓʍ ʇʃʆʑɸɼʆʂ 
 

ˉ 

ʧ/ʧ 

ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ɼʣʠʥʘ (ʢʤ) ʂʦʣʠʯʝʩʪʚʦ 

ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʦʢ 

1. ɻʦʨʥʘʷ ʩʠʩʪʝʤʘ ɻʦʰʛʘʨ (15 ʢʤ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʍʦʰʙʫʣʘʛ) 1,5 16 

2. 1 ʢʤ ʦʪ ʩʝʣʘ ʊʦʛʘʥʘ 0,5 12 

3. ʉʫʙʘʣʴʧʠʡʩʢʠʝ ʣʫʛʘ ɻʝʡʛʝʣʴʩʢʦʛʦ ʨʘʡʦʥʘ 1,7 18 

4. ʆʢʨʫʛ ʏʘʡʢʝʥʜʘ ʚ ʨʘʡʦʥʝ ɻʝʡʛʝʣ ɹ 1,1 13 

5. ʉʢʘʣʳ ʚʦʢʨʫʛ ɼʘʛʣʠʯʘ, ʐʘʤʢʠʨʩʢʠʡ ʨʘʡʦʥ 1,3 14 
 

ʉʙʦʨ ʦʙʨʘʟʮʦʚ ʨʘʩʪʝʥʠʡ ʠ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʜʚʘ ʨʘʟʘ ʚ ʤʝʩʷʮ 

ʩ ʤʘʷ ʧʦ ʦʢʪʷʙʨʴ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʦ ʫʢʘʟʘʥʥʳʤ ʤʘʨʰʨʫʪʘʤ ʚ 2018ï2020 ʛʛ. 

ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʠʜʦʚ, ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ Cerastium davuricum, 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʚʦʟʨʘʩʪʥʳʭ ʧʝʨʠʦʜʦʚ ʠ ʚʦʟʨʘʩʪʥʳʭ ʫʩʣʦʚʠʡ ʠ ʦʮʝʥʢʘ ʮʝʥʦʧʦʧʫʣʷʮʠʡ 

ʠʟʫʯʘʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ ʊ. ɸ. ʈʘʙʦʪʥʦʚʘ, ɸ. ɸ. ʋʨʘʥʦʚʘ ʠ ʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʝʡ [1ï2, 6ï7]. 

ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʙʳʣʠ ʚʳʷʩʥʝʥʳ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʠʜʘ ʠ ʦʩʦʙʠ ʙʳʣʠ 

ʨʘʟʜʝʣʝʥʳ ʥʘ ʢʘʪʝʛʦʨʠʠ ʧʦ ʚʦʟʨʘʩʪʫ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘ ʢʘʞʜʦʤ 

ʦʙʨʘʟʮʦʚʦʤ ʫʯʘʩʪʢʝ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʫʜʣʠʥʝʥʥʳʝ ʪʨʘʥʩʝʢʪʳ. ʇʨʦʙʥʳʝ ʫʯʘʩʪʢʠ ʧʣʦʱʘʜʴʶ 1 

ʤ2 ʩʪʨʦʠʣʠʩʴ ʚ ʪʨʘʥʩʝʢʪʝ ʯʝʨʝʟ ʢʘʞʜʳʝ 30ï50  ʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʣʴʝʬʘ. ʅʘ ʢʘʞʜʦʤ 

ʦʙʨʘʟʮʦʚʦʤ ʫʯʘʩʪʢʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʨʠʪʝʨʠʠ ʜʣʷ ʚʩʝʭ ʦʩʦʙʝʡ. 
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ʇʣʦʪʥʦʩʪʴ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʦʮʝʥʠʚʘʣʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʦʩʦʙʝʡ ʥʘ 1 ʤ2. ʉʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʨʘʩʩʯʠʪʳʚʘʣʠ ʥʘ ʦʩʥʦʚʝ ʠʥʜʝʢʩʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ɾʫʢʦʚʦʡ [8]: 
 

I=(j+im+v)/g+100% 
 

ʅʘʯʘʣʴʥʳʡ ʵʪʘʧ ʦʥʪʦʛʝʥʝʟʘ Cerastium davuricum ʧʨʦʚʦʜʠʣʩʷ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʇʨʦʨʘʱʠʚʘʥʠʝ ʩʝʤʷʥ ʠʟʫʯʘʣʦʩʴ ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ: ʚ 5ï6  ʧʦʚʪʦʨʘʭ ʧʦʩʣʝ 1,5 ʤʝʩʷʮʘ ʩʫʭʦʛʦ 

ʭʨʘʥʝʥʠʷ ʩʙʦʨʘ, ʩʪʨʘʪʠʬʠʮʠʨʫʶʪʩʷ 3 ʤʝʩʷʮʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +4Áʉ, ī5Áʉ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ. 

ʇʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʣʶʤʠʥʠʩʪʘʪʝ ʧʨʠ ʦʩʚʝʱʝʥʠʠ 1200ï1500  ʣʶʢʩ, ʧʨʠ 

ʭʨʘʥʝʥʠʠ 50 ʩʝʤʷʥ ʥʘ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʝ ʚ ʯʘʰʢʝ ʇʝʪʨʠ. 

ɺʘʞʥʝʡʰʠʤʠ ʢʨʠʪʝʨʠʷʤʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʘ ʷʚʣʷʶʪʩʷ: ʩʧʦʩʦʙ ʧʠʪʘʥʠʷ, 

ʧʨʦʨʘʩʪʘʥʠʝ, ʶʚʝʥʠʣʴʥʳʝ, ʠʤʤʘʪʫʨʥʳʝ, ʚʠʨʛʠʥʠʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠ ʢʦʣʠʯʝʩʪʚʦ ʠʭ ʦʩʦʙʝʡ, 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʝʤʝʥʠ ʠʣʠ ʧʨʦʨʘʩʪʘʥʠʷ, ʩʦʦʪʥʦʰʝʥʠʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʠʩʯʝʟʥʦʚʝʥʠʷ, 

ʦʧʨʝʜʝʣʷʝʪ ʩʪʝʧʝʥʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʧʨʠʟʥʘʢʦʚ ʙʠʦʤʦʨʬʘ. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʈʦʜ Cerastium L. ð ʗʩʢʦʣʢʘ. Cerastium davuricum Fisch. Ex Spreng. ð ʗʩʢʦʣʢʘ ʜʘʫʨʩʢʘʷ. 

ʂʦʨʥʠ ʯʝʪʢʦʚʠʜʥʦ-ʫʪʦʣʱʝʥʥʳʝ. ʉʪʝʙʣʠ ʩʣʘʙʳʝ, ʚʳʩʦʢʠʝ, ʜʦ 50ï80  ʩʤ ʚʳʩ. ʃʠʩʪʴʷ 

ʩʪʝʙʣʝʦʙʝ̡ʤʣʶʱʠʝ, ʥʠʞʥʠʝ ʧʨʦʜʦʣʛʦʚʘʪʳʝ, ʚʝʨʭʥʠʝ ʧʨʦʜʦʣʛʦʚʘʪʦ-ʷʡʮʝʚʠʜʥʳʝ. ʉʦʮʚʝʪʠʝ 

ʨʘʩʢʠʜʠʩʪʦʝ. ʏʘʰʝʣʠʩʪʠʢʠ ʛʦʣʳʝ, ʷʡʮʝʚʠʜʥʦ-ʧʨʦʜʦʣʛʦʚʘʪʳʝ, ʦʩʪʨʳʝ, 10ï12  ʤʤ ʜʣ. ʃʝʧʝʩʪʢʠ 

ʚʜʚʦʝ ʜʣʠʥʥʝʝ ʯʘʰʝʯʢʠ, ʧʨʠ ʦʩʥʦʚʘʥʠʠ ʨʝʩʥʠʪʯʘʪʳʝ. ʂʦʨʦʙʦʯʢʠ ʧʦʯʪʠ ʚʜʚʦʝ ʜʣʠʥʥʝʝ 

ʯʘʰʝʯʢʠ. ʉʝʤʝʥʝ ʢʨʫʧʥʦʙʫʛʦʨʯʘʪʳʝ. ʆʪ ʩʨʝʜʥʝʛʦ ʜʦ ʘʣʴʧʠʡʩʢʦʛʦ ʧʦʷʩʘ.  

Cerastium davuricum ʦʧʠʩʘʥ ʚ 10 ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦʨʴʷ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ, ʚ ʛʦʨʥʦʤ ʤʘʩʩʠʚʝ ɻʦʰʛʘʨ: ʩʝʤʷ, ʧʦʙʝʛ, ʶʚʝʥʠʣ, ʠʤʤʘʪʫʨ, 

ʚʠʨʛʠʥʠʣ, ʤʦʣʦʜʦʡ ʛʝʥʝʨʘʪʠʚʥʳʡ, ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʡ ʛʝʥʝʨʘʪʠʚʥʳʡ, ʩʪʘʨʳʡ ʛʝʥʝʨʘʪʠʚʥʳʡ, 

ʩʝʥʠʣ ʠ ʩʫʙʩʝʥʠʣ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ Cerastium davuricum ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʣʘʪʝʥʪʥʦʛʦ ʧʝʨʠʦʜʘ ʤʦʞʝʪ 

ʩʦʩʪʘʚʣʷʪʴ ʦʪ 2 ʜʦ 20 ʤʝʩʷʮʝʚ. ʇʨʦʨʦʩʪʦʢ ʚʠʜʘ ʨʘʩʪʝʪ ʤʦʥʦʧʦʜʠʘʣʴʥʦ, ʦʙʨʘʟʫʷ ʧʦʙʝʛʠ 

ʨʦʟʝʪʦʯʥʦʛʦ ʪʠʧʘ. ɺʦ ʚʨʝʤʷ ʩʦʟʨʝʚʘʥʠʷ ʩʝʤʷʥ, ʧʦʩʣʝ ʚʳʩʳʭʘʥʠʷ ʣʠʩʪʴʝʚ ʷʜʨʘ, ʨʘʩʪʝʥʠʝ 

ʧʝʨʝʭʦʜʠʪ ʚ ʶʚʝʥʠʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʖʚʝʥʠʣʴʥʳʝ ʦʩʦʙʠ ʩʦʩʪʦʷʪ ʚ ʦʩʥʦʚʥʦʤ ʠʟ 3ï4  

ʣʘʥʮʝʪʥʳʭ ʣʠʩʪʴʝʚ. 

ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʨʦʩʪʘ ʦʩʦʙʠ ʨʘʩʪʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʠʤʤʘʪʫʨʥʳʤ. ʇʦʩʪʝʧʝʥʥʦ 

ʬʦʨʤʠʨʫʶʪʩʷ ʣʠʩʪʴʷ (ʨʘʟʚʠʚʘʶʪʩʷ ʩʪʝʙʣʠ, ʞʠʣʢʠ), ʚ ʧʘʟʫʭʘʭ ʟʝʣʝʥʳʭ ʣʠʩʪʴʝʚ ʙʳʚʘʝʪ ʤʥʦʛʦ 

ʧʦʙʝʛʦʚ. ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʛʠʧʦʢʦʪʠʣʷ ʫʪʦʣʱʘʝʪʩʷ ʠ ʥʘʯʠʥʘʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʢʘʫʜʝʢʩ (ʢʘʫʜʝʢʩ 

ð ʦʩʪʘʪʦʢ ʛʣʘʚʥʦʡ ʦʩʠ ʦʜʥʦʣʝʪʥʠʭ ʧʦʙʝʛʦʚ). ɺ ʚʠʨʛʠʥʠʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʦʩʦʙʠ ʥʘʯʠʥʘʶʪ 

ʤʦʥʦʧʦʜʠʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ. ʈʘʩʪʝʥʠʷ ʮʚʝʪʫʪ ʚ ʩʝʨʝʜʠʥʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. 

ʎʚʝʪʦʥʦʩʥʳʝ ʧʦʙʝʛʠ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʛʨʫʧʧʦʡ ʮʚʝʪʢʦʚ. ʆʩʥʦʚʥʘʷ ʮʚʝʪʦʯʥʘʷ ʛʨʫʧʧʘ 

ʨʘʟʚʝʪʚʣʷʷʩʴ, ʦʙʨʘʟʫʝʪ ʚʪʦʨʫʶ ʛʨʫʧʧʫ ʯʘʩʪʠʯʥʳʭ ʮʚʝʪʢʦʚ. ʂʦʣʠʯʝʩʪʚʦ ʮʚʝʪʢʦʚ ʚ ʮʚʝʪʦʯʥʦʡ 

ʛʨʫʧʧʝ ʫʤʝʥʴʰʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʦʨʷʜʢʦʚʦʛʦ ʚʝʪʚʣʝʥʠʷ. ɼʣʷ ʚʠʜʘ ʭʘʨʘʢʪʝʨʥʳ 

2 ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʪʠʧʘ ʧʦʙʝʛʘ: ʧʦʣʫʨʦʟʝʪʢʘ ʤʦʥʦʢʘʨʧʠʷ ʚʝʩʝʥʥʷʷ ʤʦʥʦʮʠʢʣʠʯʝʩʢʘʷ; 

ʧʦʣʫʨʦʟʝʪʢʘ ʤʦʥʦʢʘʨʧʠʷ ʦʩʝʥʥʷʷ ʤʦʥʦʮʠʢʣʠʯʝʩʢʘʷ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʵʪʠʭ ʧʦʙʝʛʦʚ ʟʘʚʠʩʠʪ ʦʪ 

ʫʩʣʦʚʠʡ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʦʩʝʥʴʶ ʨʦʟʝʪʦʯʥʘʷ 

ʯʘʩʪʴ ʧʦʙʝʛʘ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʅʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ ʦʥ ʥʘʯʠʥʘʝʪ ʫʜʣʠʥʷʪʴʩʷ.  

ʉʫʭʦʡ ʦʩʝʥʴʶ (2018 ʛ.) ʧʦʙʝʛʠ ʦʙʨʘʟʫʶʪʩʷ ʤʦʥʦʮʠʢʣʠʯʝʩʢʠʤʠ. ɺ ʮʝʥʦʧʦʧʫʣʷʮʠʷʭ ʚ 

ʛʦʨʥʦʡ ʩʠʩʪʝʤʝ ɻʦʰʛʘʨ ʣʠʩʪʴʷ ʨʦʟʝʪʦʯʥʦʛʦ ʪʠʧʘ ʬʦʨʤʠʨʫʶʪʩʷ ʦʩʝʥʴʶ ʠ ʨʘʟʨʫʰʘʶʪʩʷ ʟʠʤʦʡ. 

ɺʝʩʥʦʡ ʥʘ ʢʦʥʮʘʭ ʧʦʙʝʛʦʚ ʦʙʨʘʟʫʶʪʩʷ ʫʜʣʠʥʝʥʥʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʧʦʙʝʛʠ. ʋ ʥʝʢʦʪʦʨʳʭ ʦʩʦʙʝʡ 
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ʨʦʟʝʪʢʘ ʧʦʙʝʛʦʚ ʤʦʥʦʢʘʨʧʠʷ ʦʩʝʥʴʶ ʧʦʣʥʦʩʪʴʶ ʥʝ ʬʦʨʤʠʨʫʝʪʩʷ. ɺʝʩʥʦʡ ʦʙʨʘʟʫʶʪʩʷ ʢʘʢ 

ʨʦʟʝʪʢʦʚʠʜʥʳʝ ʣʠʩʪʴʷ, ʪʘʢ ʠ ʫʜʣʠʥʝʥʥʳʝ ʧʦʙʝʛʠ. ɽʞʝʛʦʜʥʦ ʥʘ ʧʘʟʫʰʥʳʭ ʧʦʙʝʛʘʭ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʦʙʨʘʟʫʝʪʩʷ ʥʦʚʳʡ ʧʦʙʝʛ. ʆʜʥʦʣʝʪʥʠʝ ʚʝʛʝʪʘʪʠʚʥʳʝ ʧʦʙʝʛʠ ʙʳʚʘʶʪ 

ʫʟʢʦʣʘʥʮʝʪʥʦʡ ʬʦʨʤʳ, ʠʤʝʶʪ 5ï6  ʣʠʩʪʦʯʢʦʚ. ɺ ʥʠʞʥʠʭ ʧʘʟʫʭʘʭ ʣʠʩʪʴʝʚ ʦʙʨʘʟʫʶʪʩʷ ʜʚʘ 

ʧʦʙʝʛʘ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʩʧʷʱʠʡ. ʅʦʚʳʝ ʧʦʙʝʛʠ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʢʘʞʜʳʡ ʛʦʜ, ʩʤʝʰʠʚʘʶʪʩʷ ʩ 

ʦʩʪʘʪʢʘʤʠ ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʙʝʛʦʚ ʧʨʦʰʣʳʭ ʣʝʪ. ɺ ʪʘʢʦʤ ʩʦʩʪʦʷʥʠʠ ʦʩʦʙʠ ʨʘʟʚʠʚʘʶʪʩʷ 6ï7  

ʣʝʪ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʚ ʛʦʜʳ ʧʝʨʝʭʦʜʘ ʢ ʩʫʙʩʝʥʠʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ (12ï13  ʣʝʪ), ʮʚʝʪʝʥʠʝ ʫ 

ʦʩʦʙʝʡ ʧʨʝʢʨʘʱʘʝʪʩʷ, ʩʝʥʠʣʴʥʳʝ ʦʩʦʙʠ ʧʝʨʝʭʦʜʷʪ ʚ ʩʫʙʩʝʥʠʣʴʥʳʤ ʦʩʦʙʷʤ. ʇʦʣʥʳʡ 

ʦʥʪʦʛʝʥʝʟ ʦʩʦʙʝʡ ʟʘʚʝʨʰʘʝʪʩʷ ʚ 14ï16  ʣʝʪ.  

ɺ ʤʘʩʩʠʚʝ ʊʦʛʘʥʘ ʦʥʪʦʛʝʥʝʟ ʧʝʨʝʭʦʜʠʪ ʚ 4 ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʮʠʢʣʘ ʠ 

9 ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ. ʉʣʝʜʫʝʪ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʚ ʤʘʩʩʠʚʝ ʊʦʛʘʥʘ ʯʝʪʢʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦʧʝʨʝʯʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘʟʝʤʥʳʭ  ʦʨʛʘʥʦʚ ʚʠʜʘ. ʇʦ 

ʪʝʤʧʘʤ ʨʘʟʚʠʪʠʷ ʦʩʦʙʝʡ ʧʨʝʛʝʥʝʨʘʪʠʚʥʳʡ ʠ ʧʦʩʪʛʝʥʝʨʘʪʠʚʥʳʡ ʧʝʨʠʦʜʳ ʜʠʥʘʤʠʯʥʳ, ʘ 

ʛʝʥʝʨʘʪʠʚʥʳʡ ʧʝʨʠʦʜ ʜʣʠʪʩʷ ʜʦʣʴʰʝ. ɺ ʮʝʣʦʤ ʦʥʪʦʛʝʥʝʟ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʢ 16ï18  ʛʦʜʘʤ. ʇʦ 

ʤʝʨʝ ʧʨʦʜʚʠʞʝʥʠʷ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ʠʟ-ʟʘ ʟʘʩʫʭʠ ʨʘʟʤʝʨʳ ʦʨʛʘʥʦʚ ʫʤʝʥʴʰʘʶʪʩʷ. ʉʦʛʣʘʩʥʦ 

ʙʠʦʣʦʛʠʠ ʚʠʜʘ, ʭʘʨʘʢʪʝʨʥʳʡ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʩʧʝʢʪʨ ʜʦʣʞʝʥ ʙʳʣ ʙʳʪʴ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ. 

ʕʪʦʪ ʪʠʧ ʩʧʝʢʪʨʘ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʛʝʥʝʨʘʪʠʚʥʦʡ ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ ʠ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ 

ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ ʧʨʦʭʦʜʠʪ ʟʘʪʨʫʜʥʝʥʥʦ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʮʝʥʦʧʦʧʫʣʷʮʠʷ 

ʵʪʦʛʦ ʚʠʜʘ ʚ ʨʘʡʦʥʝ ʊʦʛʘʥʳ ʫʩʪʦʡʯʠʚʘ ʢ ʨʘʟʣʠʯʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʠ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʤ 

ʫʩʣʦʚʠʷʤ, ʥʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʯʣʝʥʦʤ (ʥʝ ʙʳʚʘʝʪ ʥʦʨʤʘʣʴʥʳʤ ʜʣʷ ʚʩʝʭ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʠʟ-

ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʶʚʝʥʠʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʠ ʶʚʝʥʠʣʴʥʳʭ ʦʩʦʙʝʡ). ʉʪʨʫʢʪʫʨʘ ʠ 

ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʚʝʛʝʪʘʪʠʚʥʦʝ, ʘ ʥʝ ʩʝʤʝʥʥʦʝ. ʇʨʠ ʦʮʝʥʢʝ 

ʩʦʩʪʦʷʥʠʷ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʵʪʦʛʦ ʚʠʜʘ ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʦ, ʯʪʦ ʧʨʠʯʠʥʘ ʥʝʟʘʚʝʨʰʝʥʥʦʩʪʠ 

ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʢʘʤʝʥʠʩʪʳʝ ʩʢʣʦʥʳ ʤʘʩʩʠʚʘ ʊʦʛʘʥʘ ʥʘʭʦʜʷʪʩʷ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʠʣʴʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ.  

ʎʝʥʦʧʦʧʫʣʷʮʠʷ Cerastium davuricum ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʐʘʤʢʠʨ ʠʟʫʯʘʣʘʩʴ ʚ ʨʘʟʣʠʯʥʳʭ 

ʪʨʘʚʷʥʠʩʪʳʭ ʩʪʝʧʷʭ ʠ ʢʘʤʝʥʠʩʪʳʭ ʩʢʣʦʥʘʭ ʩ ʤʝʣʢʠʤʠ ʪʨʘʚʷʥʠʩʪʳʤʠ ʟʝʨʥʘʤʠ. ʄʘʢʩʠʤʘʣʴʥʳʡ 

ʫʨʦʚʝʥʴ ʥʘ ʩʫʤʤʫ ʦʩʦʙʝʡ ʚʠʜʘ (ʠ ʛʝʥʝʨʘʪʠʚʥʦʛʦ, ʠ ʚʝʛʝʪʘʪʠʚʥʦʛʦ) ʦʪʤʝʯʝʥ ʥʘ ʢʘʤʝʥʠʩʪʳʭ 

ʩʢʣʦʥʘʭ ʩ ʥʠʟʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ. ʇʨʝʦʙʣʘʜʘʥʠʝ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ ʚ 

ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʠ ʤʘʣʦʚʩʪʨʝʯʘʝʤʦʩʪʴ ʤʦʣʦʜʳʭ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ ʦʙʫʩʣʦʚʣʝʥʳ ʧʣʦʭʦʡ 

ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. ɼʚʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ. ʐʘʤʢʠʨ 

ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʇʝʨʚʳʡ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʩʦʙʝʡ, ʘ ʚʪʦʨʦʡ 

ð ʙʦʣʴʰʫʶ ʜʦʣʶ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʩʦʙʝʡ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʣʘʙʦʩʪʠ ʮʝʥʦʧʫʣʷʮʠʠ, ʘ ʚʦ ʚʪʦʨʦʤ ð ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʝʥʝʨʘʪʠʚʥʳʭ 

ʦʩʦʙʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʩʪʦʡʯʠʚʦʩʪʠ ʮʝʥʦʧʦʧʫʣʷʮʠʠ. ʊʘʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʟʥʘʯʢʦʚ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʦʜʥʘ ʮʝʥʦʧʦʧʫʣʷʮʠʷ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʤʝʥʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʯʝʤ ʜʨʫʛʘʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥʪʦʛʝʥʝʟ ʦʩʦʙʝʡ ʚʠʜʘ ʥʝ ʧʦʣʥʦʩʪʴʶ ʦʨʛʘʥʠʟʦʚʘʥ ʚʦʢʨʫʛ ʊʦʛʘʥʳ (ʥʝʪ 

ʩʝʥʠʣʴʥʳʭ ʦʩʦʙʝʡ), ʦʥʪʦʛʝʥʝʟ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʚʘʨʠʘʥʪʦʤ ʥʠʞʥʝʛʦ ʤʦʨʬʦʛʝʥʝʟʘ: ʧʝʨʚʠʯʥʳʡ 

ʧʦʙʝʛ ð ʛʣʘʚʥʘʷ ʦʩʴ. ʎʝʥʦʧʦʧʫʣʷʮʠʷ ʵʪʦʛʦ ʚʠʜʘ ʥʝ ʷʚʣʷʝʪʩʷ ʥʦʨʤʘʣʴʥʦʡ. ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʠʝ 

ʩʧʝʢʪʨʳ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʚ ʛʦʨʥʦʤ ʤʘʩʩʠʚʝ ɻʦʰʛʘʨ ʠ ʚʦʢʨʫʛ ʨʝʢʠ ʐʘʤʢʠʨ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʙʘʟʦʚʦʤʫ ʩʧʝʢʪʨʫ. ʅʝʙʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ ʚ ʵʪʦʡ ʠ ʜʨʫʛʠʭ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ 

ʚʳʷʚʣʷʶʪʩʷ ʠʟ-ʟʘ ʢʦʣʠʯʝʩʪʚʘ. ʇʦ ʙʝʨʝʛʘʤ ʨʝʢ ʚʳʩʦʢʘ ʜʦʣʷ ʛʝʥʝʨʘʪʠʚʥʳʭ ʠ ʤʦʣʦʜʳʭ 

ʨʘʩʪʝʥʠʡ. 
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ʌʀʊʆʎɽʅʆʃʆɻʀʏɽʉʂɸʗ ʆʎɽʅʂɸ Vicia grandiflora Scop. 
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PHYTOCENOLOGICAL ASSESSMENT OF Vicia grandiflora Scop. 

 ON THE STEPPE PLATEAU (AZERBAIJAN) 
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Ganja, Azerbaijan, nasibova_gunay@mail ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʮʝʥʥʦʛʦ 

ʢʦʨʤʦʚʦʛʦ ʨʘʩʪʝʥʠʷ Vicia grandiflora Scop. ð ɻʦʨʦʰʢʘ ʢʨʫʧʥʦʮʚʝʪʢʦʚʦʛʦ, ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ 

ʨʦʜʫ Vicia L. ð ɻʦʨʦʰʝʢ ʠʣʠ ɺʠʢʘ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʦʥʪʦʛʝʥʝʟʘ V. grandiflora, 

ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʫʙʩʝʥʠʣʴʥʳʭ ʠ ʩʝʥʠʣʴʥʳʭ ʦʩʦʙʝʡ, ʚʳʷʚʣʝʥʳ ʤʦʣʦʜʳʝ, 

ʩʪʘʨʳʝ, ʧʝʨʝʭʦʜʥʳʝ ʪʠʧʳ ʮʝʥʦʧʦʧʫʣʷʮʠʡ, ʥʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʭ ʬʠʪʦʮʝʥʦʟʘʭ 

ʶʚʝʥʠʣʴʥʳʝ ʠ ʠʤʤʘʪʫʨʥʳʝ ʦʩʦʙʠ ʥʝ ʚʳʷʚʣʝʥʳ. ʀʟʫʯʝʥʥʳʝ ʧʦʧʫʣʷʮʠʠ ʦʢʘʟʘʣʠʩʴ 

ʧʝʨʝʭʦʜʥʳʤʠ (æ=0,31ï0,52; =0,54ï0,63). ɺʦ ʚʨʝʤʷ ʦʮʝʥʢʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʥʘʙʣʶʜʘʣʘʩʴ 

ʪʦʣʴʢʦ ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʩʪʘʜʠʷ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ, ʘ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ 

ʥʘʙʣʶʜʘʣʠʩʴ ʦʜʥʦʩʪʦʨʦʥʥʠʝ ʥʝʦʙʨʘʪʠʤʳʝ ʠʟʤʝʥʝʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦʙ ʫʤʝʥʴʰʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʥʝʜʦʨʘʟʚʠʪʦʩʪʠ ʮʝʥʦʟʘ, ʧʦʜʪʚʝʨʜʠʣʠ 

ʦʧʘʩʥʦʩʪʴ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚʠʜʘ Vicia grandiflora ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʪʝʧʥʦʛʦ ʧʣʘʪʦ. 

 

Abstract. Assessment of the cenopulations of the possessing of high fodder qualities Vicia 

grandiflora Scop. species of the Legume family (Fabaceae) have been shown in the paper. Changes 

in the ontogenesis of V. grandiflora species were analyzed, an increase in the number of subsenil 

and senile individuals was observed, also young, old, transitional cenopopulations types were 

identified, but juvenile and immature individuals were not found in some phytocenoses. 

Transitional type of studied populations was found (æ=0,31ï0,52; =0,54ï0,63). Only evolving 

vitality was observed under assessment of the dynamics of development population and one-way 

irreversible changes were observed. The obtained results indicating a decrease in the number and 

underdevelopment of the cenosis, confirmed the danger of extinction of Vicia grandiflora species 

on the territory of the Steppe plateau.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Vicia grandiflora, ʮʝʥʦʧʦʧʫʣʷʮʠʷ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ, 

ʦʥʪʦʛʝʥʝʟ. 

 

Keywords: Vicia grandiflora, cenopopulation, plant growing, vitality, ontogenesis. 

 

Vicia grandiflora Scop. (Vicia L.) ð ʛʦʨʦʰʝʢ ʢʨʫʧʥʦʮʚʝʪʢʦʚʳʡ, ʦʪʥʦʩʠʪʩʷ ʢ ʨʦʜʫ 

ʛʦʨʦʰʝʢ ʠʣʠ ɺʠʢʘ, ʩʝʤʝʡʩʪʚʘ ɹʦʙʦʚʳʭ (Fabaceae Lindl.), ʙʦʛʘʪʦʛʦ ʚʠʜʘʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ 

ʚʳʩʦʢʦʡ ʢʦʨʤʦʚʦʡ ʮʝʥʥʦʩʪʴʶ, ʯʪʦ ʠʤʝʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʢʦʨʤʦʚʳʭ ʠ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ. ʀʟ 150 ʚʠʜʦʚ ʵʪʦʛʦ ʨʦʜʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʤʠʨʝ, 
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48 ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʂʘʚʢʘʟʝ, 44 ð ʚʦ ʬʣʦʨʝ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʠʟ ʢʦʪʦʨʳʭ ʦʜʠʥ ʚʠʜ 

ʢʫʣʴʪʠʚʠʨʫʝʪʩʷ [1ï3]. 

18 ʚʠʜʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʉʪʝʧʥʦʛʦ ʧʣʘʪʦ: Vicia  grandiflora 

Scop. ð ɻʦʨʦʰʝʢ ʢʨʫʧʥʦʮʚʝʪʢʦʚʳʡ, V. cordata Wulf. ex Hoppe ð ɻ. ʩʝʨʜʮʝʚʠʜʥʳʡ., V. cinerea 

Bieb. ð ɻ. ʩʝʨʝʶʱʠʡ, V. hirsuta (L.) S. F. Gray ð ɻ. ʚʦʣʦʩʠʩʪʳʡ, Vicia crocea (Desf.) Fritsch ð 

ɻ. ʤʳʰʠʥʳʡ, V. balansae Boiss. ð ɻ. ʙʘʣʘʥʩʝ, V. pannonica Crantz ð ɻ. ʧʘʥʥʦʥʩʢʠʡ, 

V. angustifolia Reichard ð ɻ. ʫʟʢʦʣʠʩʪʥʳʡ, V. lutea L. ð ɻ. ʞʝʣʪʝʶʱʠʡ, V. elegans Guss. ð 

ɻ. ʠʟʷʱʥʳʡ, V. ervilia (L.) Willd. ð ɻ. ʯʝʪʢʦʙʨʘʟʥʳʡ l., V. sativa L. ð ɻ. ʧʦʩʝʚʥʦʡ V. peregrina 

L. ð ɻ. ʯʫʞʝʟʝʤʥʳʡ, V. narbonensis L. ð ɻ. ʥʘʨʙʦʥʩʢʠʡ, V. variabilis Freyn et Sint. ð 

ɻ. ʠʟʤʝʥʯʠʚʳʡ, V. varia Host. (= V. dasycarpa Ten.) ð ɻ. ʤʦʭʥʘʪʳʡ, V. abbreviata Fisch. ex 

Spreng. ð ɻ. ʦʙʨʫʙʣʝʥʥʳʡ ʠ V. hololasia Woronov ð ɻ. ʧʣʦʪʥʦʚʦʣʦʩʠʩʪʳʡ. 

ɺʠʜʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ ʨʦʜʫ Vicia L. ʠʟ-ʟʘ ʩʚʦʝʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʷʚʣʷʶʪʩʷ 

ʨʘʩʪʝʥʠʷʤʠ ʩ ʚʳʩʦʢʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʴʶ. ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʦʚ, ʧʨʦʪʝʠʥʦʚ ʠ ʞʠʨʦʚ 

ʠ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʮʝʣʣʶʣʦʟʳ ʚ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨʘʭ ʫʢʘʟʳʚʘʶʪ ʥʘ ʠʭ ʚʳʩʦʢʫʶ 

ʧʠʪʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ [4]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʭ ʧʨʦʠʟʨʘʩʪʘʥʠʝ ʚ ʥʠʟʠʥʥʳʭ, ʛʦʨʥʦʣʝʩʥʳʭ, 

ʟʘʩʫʰʣʠʚʳʭ ʘʨʠʜʥʳʭ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ, ʦʙʠʣʠʝ ʚ ʬʠʪʦʮʝʥʦʟʘʭ ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʤʦʚʦʡ ʮʝʥʥʦʩʪʠ ʧʘʩʪʙʠʱ ʠ ʩʝʥʦʢʦʩʦʚ. ʏʘʩʪʦ ʦʥʠ ʧʨʦʠʟʨʘʩʪʘʶʪ ʚ ʩʦʩʪʘʚʝ ʨʘʟʥʦʪʨʘʚʴʷ ʠ 

ʟʣʘʢʦʚʳʭ, ʩʦʩʪʘʚʣʷʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʮʝʥʪ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʪʨʘʚʦʩʪʦʷ. ʆʜʥʘʢʦ ʦʪʤʝʪʠʤ, ʯʪʦ 

ʚ ʥʠʟʠʥʥʦʡ ʠ ʛʦʨʥʦʣʝʩʥʦʡ ʟʦʥʘʭ, ʚ ʬʠʪʦʮʝʥʦʟʘʭ ʪʨʘʚʷʥʦʛʦ ʧʦʢʨʦʚʘ ʣʝʩʦʚ ʠ ʩʪʝʧʝʡ 

ʚʩʪʨʝʯʘʶʪʩʷ ʤʠʢʨʦʘʩʩʦʮʠʘʮʠʠ ʙʦʙʦʚʳʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʦʩʪʘʚʣʷʪʴ 75ï85% ʬʠʪʦʮʝʥʦʟʘ. 

ʇʨʝʦʙʣʘʜʘʶʪ, ʜʦʤʠʥʠʨʫʷ ʚ ʵʪʠʭ ʤʠʢʨʦʘʩʩʦʮʠʘʮʠʷʭ, ʚ ʦʩʥʦʚʥʦʤ, ʙʦʙʦʚʳʝ [5ï6]. 

ɺʦʟʜʝʣʳʚʘʷ ʚʠʜʳ ʵʪʦʛʦ ʨʦʜʘ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʨʦʜʫʢʪʠʚʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʩʝʥʦʢʦʩʳ, 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɺʠʜʳ ʵʪʦʛʦ ʨʦʜʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʚʦ  ʚʩʝʭ ʨʘʡʦʥʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʦʪ ʨʘʚʥʠʥ ʜʦ ʩʨʝʜʥʝʛʦʨʥʦʡ ʧʦʣʦʩʳ. ʆʥʠ ʪʘʢʞʝ ʚʩʪʨʝʯʘʶʪʩʷ 

ʢʘʢ ʩʦʨʥʷʢʠ ʚ ʚʠʥʦʛʨʘʜʥʠʢʘʭ, ʬʨʫʢʪʦʚʳʭ ʩʘʜʘʭ, ʧʦ ʢʨʘʷʤ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ, ʚ ʩʳʨʳʭ ʧʦʯʚʘʭ, 

ʥʘ ʧʘʭʦʪʥʳʭ ʧʦʯʚʘʭ ʩʨʝʜʠ ʧʦʩʝʚʦʚ ʨʝʚʝʥʷ, ʷʯʤʝʥʷ ʠ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ. 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʯʘʱʝ ʚʩʪʨʝʯʘʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʧʦʩʝʚʥʦʤ ʛʦʨʦʰʢʝ (V. sativa L.) ʨʦʜʘ 

ɻʦʨʦʰʝʢ [7ï9]. ʍʦʪʷ ʵʪʦʪ ʚʠʜ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʜʣʷ ʩʨʘʚʥʝʥʠʷ 

ʤʳ ʧʨʦʚʝʣʠ ʬʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʠʜʘ Vicia grandiflora, ʢʘʢ 

ʝʱʝ ʦʜʥʦʛʦ ʚʘʞʥʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʮʝʥʥʳʭ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ ʚ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ 

ʨʘʡʦʥʝ ʉʪʝʧʥʦʛʦ ʧʣʘʪʦ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʠʢʘ 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥ ʚʠʜ Vicia grandiflora, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʦ 

ʬʣʦʨʝ ʉʪʝʧʥʦʛʦ ʧʣʘʪʦ. ʌʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2017ï2019  ʛʦʜʘʭ, ʚ 

ʪʫʛʘʡʥʳʭ ʣʝʩʘʭ, ʣʫʛʘʭ ʠ ʩʪʝʧʥʳʭ ʪʠʧʘʭ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʤʝʩʪʥʦʩʪʠ. ʆʩʥʦʚʥʘʷ 

ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʦʮʝʥʢʝ ʮʝʥʦʧʦʧʫʣʷʮʠʡ Vicia grandiflora ʚ ʵʪʠʭ 

ʬʠʪʦʮʝʥʦʟʘʭ, ʩʦʩʪʦʷʱʠʭ ʚ ʦʩʥʦʚʥʦʤ  ʠʟ ʙʦʙʦʚʳʭ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʮʝʥʢʘ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʚʠʜʘ Vicia grandiflora ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʥʘ 

ʫʨʦʚʥʝ ʬʦʨʤʘʮʠʡ ʠ ʘʩʩʦʮʠʘʮʠʡ ʨʘʩʪʝʥʠʡ [10]. ʇʨʠ ʦʮʝʥʢʝ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʠʩʩʣʝʜʫʝʤʳʭ 

ʚʠʜʦʚ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʪʠʧʳ ʮʝʥʦʧʦʧʫʣʷʮʠʡ, 

ʩʪʨʫʢʪʫʨʘ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ. ɼʝʤʦʛʨʘʬʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʩʦʦʪʥʦʰʝʥʠʝʤ 

ʨʘʟʥʳʭ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ, ʘ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʩʦʙʝʡ 

ʫʯʠʪʳʚʘʣʠʩʴ ʧʨʠ ʦʮʝʥʢʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʚʠʜʦʚ. 

ʄʝʪʦʜʠʢʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʊ. ɸ. ʈʘʙʦʪʥʦʚʳʤ, ɸ. ɸ. ʋʨʘʥʦʚʳʤ ʠ ʠʭ ʰʢʦʣʘʤʠ, ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʦʥʪʦʛʝʥʝʟʘ ʮʝʥʦʧʦʧʫʣʷʮʠʡ, ʚ ʢʦʪʦʨʦʡ ʰʠʨʦʢʦ 
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ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚʠʜ Vicia grandiflora. ʅʘ ʦʩʥʦʚʝ ʢʨʠʪʝʨʠʝʚ ʤʘʢʩʠʤʫʤʘ ʠ ʧʨʠʥʮʠʧʦʚ ʃ. ɸ. 

ɾʠʚʦʪʦʚʩʢʦʛʦ (ʦʤʝʛʘ) ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʪʠʧʳ ʧʦʧʫʣʷʮʠʡ, ʦʧʨʝʜʝʣʝʥ ʚʦʟʨʘʩʪʥʦʡ ʩʪʘʪʫʩ 

ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ ʩ ʫʯʝʪʦʤ ʤʦʣʦʜʦʛʦ, ʩʨʝʜʥʝʛʦ ʠ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ 

ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʠ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ [11ï13]. ɺʦʟʨʘʩʪʥʦʡ ʩʪʘʪʫʩ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʠʟʫʯʘʣʠ ʥʘ ʧʦʙʝʛʘʭ 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʣʫʯʘʡʥʦʛʦ ʦʪʙʦʨʘ ʧʦ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʦʥʪʦʛʝʥʝʟʘ V. grandiflora ʠʩʩʣʝʜʦʚʘʣʠ ʚʳʙʦʨʢʫ ʠʟ 200 ʦʩʦʙʝʡ. 

ʇʨʠ ʧʦʜʩʯʝʪʝ ʦʩʦʙʝʡ ʫʯʠʪʳʚʘʣʘʩʴ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʫʯʘʩʪʢʦʚ ʚʳʙʦʨʢʠ, ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ, 

ʠ ʨʝʟʫʣʴʪʘʪʳ ʧʝʨʝʚʦʜʠʣʠʩʴ ʚ ʯʠʩʣʦ ʦʩʦʙʝʡ/ʛʘ ʠʣʠ ʯʠʩʣʦ ʦʩʦʙʝʡ/ʤ2. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚʠʜʦʚ ʚ ʮʝʥʦʧʦʧʫʣʷʮʠʷʭ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʘ ʚʳʙʨʘʥʥʳʭ ʜʣʷ ʚʳʙʦʨʢʠ 

ʫʯʘʩʪʢʦʚ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʦʟʨʘʩʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʧʨʦʨʦʩʪʦʢ ð c, ʁʚʝʥʠʣʴʥʳʡ ð j, 

ʠʤʤʘʪʫʨʥʳʡ ð im, ʚʠʨʛʠʥʠʣʴʥʳʡ ð v, ʤʦʣʦʜʦʡ ʛʝʥʝʨʘʪʠʚʥʳʡ ð g1, ʩʨʝʜʥʠʡ ʛʝʥʝʨʘʪʠʚʥʳʡ 

ð g2, ʩʪʘʨʳʡ ʛʝʥʝʨʘʪʠʚʥʳʡ ð g3, ʩʝʥʠʣʴʥʳʡ ð s, ʩʫʙʩʝʥʠʣʴʥʳʡ ð ss, ʧʦʛʠʙʘʶʱʝʝ ʨʘʩʪʝʥʠʝ 

ð sc) ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʭʝʤʘ ɸ. ɸ. ʋʨʘʥʦʚʘ [13]. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʙʳʣ ʦʧʨʝʜʝʣʝʥ 

ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʚʠʜʘ, ʦʩʦʙʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʢʘʪʝʛʦʨʠʠ ʧʦ ʚʦʟʨʘʩʪʫ, ʠ ʥʘ ʢʘʞʜʦʤ 

ʫʯʘʩʪʢʝ ʦʪʙʦʨʘ ʚʳʙʦʨʦʢ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʫʜʣʠʥʝʥʥʳʝ ʪʨʘʥʩʝʢʪʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʦʟʨʘʩʪʥʦʡ 

ʩʪʨʫʢʪʫʨʳ, ʛʜʝ 20 ʫʯʘʩʪʢʦʚ ʢʘʞʜʳʡ ʧʣʦʱʘʜʴʶ 1 ʤ2 ʨʘʩʧʨʝʜʝʣʷʣʠʩʴ ʯʝʨʝʟ ʢʘʞʜʳʝ 30ï50  ʤ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʣʴʝʬʘ. ɺʦʟʨʘʩʪʥʘʷ ʧʣʦʪʥʦʩʪʴ ʚʩʝʭ ʦʩʦʙʝʡ ʥʘ ʚʳʙʦʨʦʯʥʳʭ ʫʯʘʩʪʢʘʭ ʙʳʣʘ 

ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʦʩʥʦʚʝ ʚʦʟʨʘʩʪʘ, ʘ ʧʣʦʪʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʙʳʣʘ ʦʮʝʥʝʥʘ ʥʘ ʫʨʦʚʥʝ 1 ʤ2 ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʢʠʭ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ, ʢʘʢ ʠʥʜʝʢʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ Iʚ, ʠʥʜʝʢʩ 

ʟʘʤʝʱʝʥʠʷ Iʟ, ʠʥʜʝʢʩ ʩʪʘʨʝʥʠʷ Iʩ, ʚʦʟʨʘʩʪʥʦʡ ʠʥʜʝʢʩ æ, ʠʥʜʝʢʩ ʵʬʬʝʢʪʠʚʥʦʩʪʠ . 

ɻʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩ ʫʯʝʪʦʤ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʩʦʙʝʡ 

ʚʠʜʘ Vicia grandiflora, ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ, ʢʦʣʠʯʝʩʪʚʘ ʦʩʦʙʝʡ, ʙʠʦʤʘʩʩʳ 

ʮʚʝʪʢʦʚʦʡ ʛʨʫʧʧʳ, ʚʳʩʦʪʳ, ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʩʦʙʝʡ, ʜʦʣʠ ʦʩʦʙʝʡ ʚ ʬʠʪʦʮʝʥʦʟʘʭ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ 

Vicia grandiflora ð ʦʜʥʦʣʝʪʥʝʝ ʨʘʩʪʝʥʠʝ ʚʳʩʦʪʦʡ 20ï90 ʩʤ, ʩ ʯʝʪʳʨʝʭʫʛʦʣʴʥʳʤ, 

ʠʟʦʛʥʫʪʳʤ ʠʣʠ ʚʳʧʨʷʤʣʝʥʥʳʤ ʩʪʚʦʣʦʤ, ʧʦʢʨʳʪʦʤ ʥʝ ʦʯʝʥʴ ʧʣʦʪʥʳʤʠ ʣʠʩʪʴʷʤʠ. ʎʚʝʪʝʪ ʠ 

ʜʘʝʪ ʩʝʤʝʥʘ ʚ ʤʘʝ. ʌʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʠʜʘ Vicia grandiflora ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʩʣʝʜʫʶʱʠʭ 3-ʭ ʬʦʨʤʘʮʠʷʭ: ɺ ʧʝʨʚʦʡ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ð I ʎʇ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʣʫʛʦʚʦʤ ʪʠʧʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʚ ʨʘʟʥʦʪʨʘʚʥʦ-ʙʦʙʦʚʦ-ʟʣʘʢʦʚʦ ʣʫʛʦʩʪʝʧʥʦʤ ʢʣʘʩʩʝ ʬʦʨʤʘʮʠʡ, 

ʚ ʯʘʙʨʝʮʦʚʦïʛʦʨʦʰʢʦïʦʚʩʷʥʥʠʮʝʚʦʡ (ThymusetoïViciaetumïFestucosum) ʛʨʫʧʧʝ ʬʦʨʤʘʮʠʡ, ʚ 

ʩʦʩʪʘʚʝ ʛʦʨʦʰʝʢ ʢʨʫʧʥʦʮʚʝʪʢʦʚʦïʛʦʨʥʦʦʚʩʷʥʥʠʮʝʚʦʡ (Viciaetum grandiflora ï Festucosum 

rupicola ï herbosum) ʘʩʩʦʮʠʘʮʠʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʦ II ʎʇ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʝʩʥʦʤ ʪʠʧʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʚ ʢʣʘʩʩʝ ʬʦʨʤʘʮʠʡ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʦʪʢʨʳʪʳʭ ʣʝʩʥʳʭ ʫʯʘʩʪʢʘʭ, ʩ ʤʦʥʦʜʦʤʠʥʘʥʪʥʦʩʪʴʶ ʙʦʙʦʚʳʭ ʜʝʨʝʚʴʝʚ ʠ 

ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʧʦʜ ʪʫʛʘʡʥʳʤʠ ʣʝʩʘʤʠ ʚ ʩʦʩʪʘʚʝ ʛʦʨʦʰʢʦʚʦʡ ʬʦʨʤʘʮʠʠ 

(Viciaetum) ʠ Vicia grandiflora ï V. cinerea Bieb. ʘʩʩʦʮʠʘʮʠʠ. ʉʫʤʤʘʨʥʦʝ ʧʨʦʝʢʪʠʚʥʦʝ 

ʧʦʢʨʳʪʠʝ ʩʦʩʪʘʚʠʣʦ 75ï90%. ɿʜʝʩʴ ʦʙʠʣʠʝ Vicia grandiflora ʦʮʝʥʝʥʦ ʚ 1 ʙʘʣʣ.  

ɺ III ʎʇ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʯʘʣʴʥʦ-ʣʫʛʦʚʦʤ ʪʠʧʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

(ʠʥʪʨʦʟʦʥʘʣʴʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ), ʧʦʣʫʢʫʩʪʘʨʥʠʢʦʚʦïʙʦʙʦʚʦïʟʣʘʢʦʚʦ ʯʘʣʴʥʦïʣʫʛʦʚʦʤ ʢʣʘʩʩʝ 

ʬʦʨʤʘʮʠʡ, ʚ ʨʘʟʥʦʪʨʘʚʥʦïʚʝʨʙʣʶʞʴʝ ʢʦʣʶʯʢʦʚʦïʩʚʠʥʦʨʦʡʥʦʡ ʬʦʨʤʘʮʠʠ. ɺ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ 

ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʧʨʝʦʙʣʘʜʘʶʪ ʚʝʩʝʥʥʠʝ ʚʩʭʦʜʳ, ʯʪʦ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʮʝʥʦʧʦʧʫʣʷʮʠʠ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʦʥʪʦʛʝʥʝʟʘ ʮʝʥʦʧʦʧʫʣʷʮʠʠ, ʚ ʢʦʪʦʨʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚʠʜ Vicia grandiflora, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ 200 ʦʩʦʙʷʭ (ʊʘʙʣʠʮʘ 1). ʀʭ 
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ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʠʩʩʣʝʜʦʚʘʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠʟʫʯʝʥʥʳʭ 

ʘʩʩʦʮʠʘʮʠʡ. 

 

ʊʘʙʣʠʮʘ 1. 

ʉʊʈʋʂʊʋʈɸ ʆʅʊʆɻɽʅɽɿɸ ʎɽʅʆʇʆʇʋʃʗʎʀʀ ɺʀɼɸ Vicia grandiflora 

 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 1, ʧʦʣʥʳʡ ʠ ʥʝʧʦʣʥʳʡ ʦʥʪʦʛʝʥʝʟ ʥʘʙʣʶʜʘʣʩʷ ʚ I, II ʠ III ʎʇ  ʚʠʜʘ 

Vicia grandiflora. ʊʘʢ, ʤʦʣʦʜʳʝ ʦʩʦʙʠ ʚ I ʎʇ ʚ 2018 ʛ. ʥʝ ʚʳʷʚʣʝʥʳ, ʠʤʤʘʪʫʨʥʳʝ ʦʩʦʙʠ ʥʝ 

ʦʙʥʘʨʫʞʝʥʳ ʚ 2019 ʛ. ʠ ʥʘʙʣʶʜʘʣʦʩʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʛʠʙʰʠʭ ʦʩʦʙʝʡ 

(ss + s = 7).  

ɺʦ II ʎʇ ʚ 2018 ʛ. ʪʘʢʞʝ ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʤʦʣʦʜʳʭ ʠʣʠ ʠʤʤʘʪʫʨʥʳʭ ʦʩʦʙʝʡ. ɺ III ʎʇ 

ʪʝʤʧʳ ʨʦʩʪʘ ʦʩʦʙʝʡ ʚ 2019 ʛʦʜʫ ʙʳʣʠ ʥʠʟʢʠʤʠ, ʠ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʤʝʞʜʫ g2 ʠ 

g3 ʩʦʩʪʘʚʠʣʦ 50% (g2 ʠ g3 = 4). ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʪʩʫʪʩʪʚʠʷ ʚ ʦʥʪʦʛʝʥʝʟʝ ʶʚʝʥʠʣʴʥʳʭ ʠ 

ʠʤʤʘʪʫʨʥʳʭ ʦʩʦʙʝʡ, ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʩʫʙʩʝʥʠʣʴʥʳʭ ʠ ʩʝʥʠʣʴʥʳʭ ʦʩʦʙʝʡ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʘʜʝʨʞʢʝ ʨʦʩʪʘ ʮʝʥʦʟʘ ʠ ʩʦʢʨʘʱʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ.  

ɺ ʭʦʜʝ ʨʘʩʯʝʪʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʮʝʥʢʠ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʚʠʜʘ Vicia grandiflora ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʤʦʣʦʜʳʝ, ʩʪʘʨʳʝ ʠ ʧʝʨʝʭʦʜʥʳʝ ʮʝʥʦʧʦʧʫʣʷʮʠʠ (ʈʠʩʫʥʢʠ 1ï3). ʅʘ ʩʣʝʜʫʶʱʠʭ 

ʜʠʘʛʨʘʤʤʘʭ ʧʦʢʘʟʘʥʳ 3-ʣʝʪʥʠʝ ʬʘʟʳ ʨʦʩʪʘ (%) ʦʥʪʦʛʝʥʝʟʘ ʚʠʜʘ Vicia grandiflora ʚ ʢʘʞʜʦʡ ʠʟ 

3 ʮʝʥʦʧʦʧʫʣʷʮʠʡ. 

 
 

ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʘ ʨʦʩʪʘ ʦʥʪʦʛʝʥʝʟʘ ʚ ʎʇ I 
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ʎʇ ʆʥʪʦʛ. 

ɻʦʜʳ 

ɺʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʦʥʪʦʛʝʥʝʟʘ  

× j im v g1 g2 g3 ss s 

I
 
ʎ
ʇ

 2017 2 3 6 8 7 6 7 6 65 

2018 ð 5 8 8 13 11 7 ð 65 

2019 4 ð 4 8 4 4 3 7 34 

I
I
 
ʎ
ʇ

 2017 5 5 6 10 12 14 7 4 62 

2018 ð ð 5 9 8 6 6 4 40 

2019 7 10 8 4 5 6 ð ð 35 

I
I
I
 
ʎ
ʇ

 2017 ð 6 7 11 15 18 ð 2 36 

2018 5 8 6 10 9 7 2 ð 47 

2019 5 ð 6 9 4 4 3 2 29 

 × 29 38 56 77 77 76 35 25 413 

% 7 9,2 13,5 18,6 18,6 18,4 8,5 6 99,8 
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ʅʘ ʈʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʥʜʝʢʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ Iʚ, ʠʥʜʝʢʩ ʟʘʤʝʱʝʥʠʷ Iʟ, ʚʦʟʨʘʩʪʥʦʡ 

ʠʥʜʝʢʩ æ ʠ ʠʥʜʝʢʩ ʵʬʬʝʢʪʠʚʥʦʩʪʠ  ʚʦ ʚʩʝʭ ʪʨʝʭ ʧʦʧʫʣʷʮʠʷʭ. ɺ ʎʇ II ʚ 2017 ʛ. (æ-  = 0,22ï

0,45), ʚ ʎʇ III ʚ 2018 ʛ. ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʠʪʠʷ ʶʚʝʥʠʣʴʥʳʭ ʠ ʠʤʤʘʪʫʨʥʳʭ ʦʩʦʙʝʡ ʦʧʨʝʜʝʣʝʥ 

ʤʦʣʦʜʦʡ ʪʠʧ ʮʝʥʦʧʦʧʫʣʷʮʠʠ (æ- = 0,32ï0,57).  

 
ʈʠʩʫʥʦʢ 2. ʉʪʨʫʢʪʫʨʘ ʨʦʩʪʘ ʦʥʪʦʛʝʥʝʟʘ ʚ ʎʇ II 

 

 
ʈʠʩʫʥʦʢ 3. ʉʪʨʫʢʪʫʨʘ ʨʦʩʪʘ ʦʥʪʦʛʝʥʝʟʘ ʚ ʎʇ III 

 
ʈʠʩʫʥʦʢ 4. ʇʦʢʘʟʘʪʝʣʠ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʦ ʚʩʝʭ 3 ʮʝʥʦʧʦʧʫʣʷʮʠʷʭ ʚʠʜʘ Vicia grandiflora ʚ 2017ï

2019  ʛʛ. 

 

ʎʝʥʦʧʦʧʫʣʷʮʠʷ ʩʪʘʨʦʛʦ ʪʠʧʘ (æ-  = 0,54ï0,63) ʦʙʥʘʨʫʞʝʥʘ ʚ 2018 ʛ. ʚ ʎʇ II. ʅʘʣʠʯʠʝ 

ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʚ ʎʇ II ʚ 2018 ʛ. ʫʢʘʟʘʣʦ ʥʘ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʙʳʣʠ ʧʝʨʝʭʦʜʥʦʛʦ ʪʠʧʘ (æ = 0,31ï0,52;  = 0,54ï

0,63). ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʩʦʙʝʡ ʚʦ II ʠ III ʮʝʥʦʧʦʧʫʣʷʮʠʷʭ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʛʨʷʜʫʱʝʝ ʩʦʢʨʘʱʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚʠʜʘ Vicia grandiflora ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʉʪʝʧʥʦʛʦ ʧʣʘʪʦ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ɻ ʪʦ ʨʘʩʪʝʥʠʝ ʟʘʥʝʩʝʥʦ ʚ ʯʠʩʣʦ ʨʝʜʢʠʭ ʚʠʜʦʚ, ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ð ʚ ʂʨʘʩʥʳʡ ʩʧʠʩʦʢ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʶʟʘ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ (IUCN 2021. 

The IUCN Red List of Threatened Species. Version 2021-1). ʉʢʦʨʝʝ ʚʩʝʛʦ, ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ 

ʜʘʥʥʳʡ ʚʠʜ ʪʘʢʞʝ ʙʫʜʝʪ ʚʥʝʩʝʥ ʚ ʩʧʠʩʦʢ (https://clck.ru/VCiVL). 
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ɺ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʪʘʢʞʝ ʧʨʠ ʦʮʝʥʢʝ ʮʝʥʦʧʦʧʫʣʷʮʠʡ 

ʚʠʜʘ Vicia grandiflora. ɼʘʣʴʥʝʡʰʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʚʦʣʥʘʭ ʚʠʜʘ Vicia grandiflora 

ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʟʦʥʝ ʪʫʛʘʡʥʳʭ ʣʝʩʦʚ, ʚ ʘʩʩʦʮʠʘʮʠʠ Vicia grandiflora ï V. cinerea Bieb. (II ʎʇ). 

ɺ ʵʪʦʡ ʘʩʩʦʮʠʘʮʠʠ ʚ 2017ï2018 ʛʛ. ʥʘʙʣʶʜʘʣʠʩʴ ʥʦʨʤʘʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʘ ʚ 2019 ʛ. ʨʝʟʢʠʝ 

ʬʣʫʢʪʫʘʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʤʝʱʝʥʠʷ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʚʦʣʥʳ ʚʦʟʨʘʩʪʥʦʡ ʩʧʝʢʪʨ ʙʳʣ 

ʬʨʘʛʤʝʥʪʠʨʦʚʘʥ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʝʧʦʣʥʦʡ ʧʦʧʫʣʷʮʠʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʧʦʢʘʟʘʪʝʣʝʡ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʩʞʘʪʠʷ ʘʨʝʘʣʘ ʚʠʜʘ. ʕʪʘ ʩʠʪʫʘʮʠʷ ʯʝʪʢʦ ʧʦʢʘʟʘʥʘ ʥʘ ʈʠʩʫʥʢʝ 2 ʠ 

ʥʘ ʈʠʩʫʥʢʝ 4. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʳʧʘʩʘ ʩʢʦʪʘ ʫʤʝʥʴʰʘʝʪʩʷ ʧʣʦʪʥʦʩʪʴ 

ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʠ ʚʳʤʠʨʘʶʪ ʤʦʣʦʜʳʝ ʦʩʦʙʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʞʠʣʳʭ 

ʦʩʦʙʝʡ ʧʨʠʚʦʜʠʪ ʢ ʠʩʯʝʟʥʦʚʝʥʠʶ ʠʣʠ ʚʳʤʠʨʘʥʠʶ ʮʝʥʦʧʦʧʫʣʷʮʠʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʦʛʫʪ ʧʨʦʠʟʦʡʪʠ ʩʫʢʮʝʩʩʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʝʩʣʠ ʥʝ 

ʧʨʠʥʷʪʴ ʩʚʦʝʚʨʝʤʝʥʥʳʭ ʤʝʨ. ɼʣʷ Vicia grandiflora ʦʯʝʥʴ ʦʧʘʩʥʘ ʦʜʥʦʩʪʦʨʦʥʥʷʷ ʥʝʦʙʨʘʪʠʤʘʷ 

ʠʟʤʝʥʯʠʚʦʩʪʴ. ʅʘʙʣʶʜʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʡ ʠʥʜʝʢʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ (Iʚ=1,67) ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʨʘʟʥʦʭʘʨʘʢʪʝʨʥʦʛʦ ʣʫʛʘ (HerbacietaïAlhagietumïCynodonosum) (III ʎʇ) ʚ 2018 ʛ. ʠ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ (D=1,3) ʚ I ʎʇ ʚ 2017ï2018  ʛʛ. ɺ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ ʦʮʝʥʢʝ 

ʮʝʥʦʧʦʧʫʣʷʮʠʡ V. grandiflora ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʪʦʣʴʢʦ ʥʘ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ 

(ʊʘʙʣʠʮʘ 2). 

ʊʘʙʣʠʮʘ 2. 

ʆʎɽʅʂɸ ɾʀɿʅɽʉʇʆʉʆɹʅʆʉʊʀ ɺʀɼɸ Vicia grandiflora 
 

ʎʇ ɻʦʜʳ ʂʦʣʠʯʝʩʪʚʦ ʦʩʦʙʝʡ ʚ ʎʇ, ʚ % Iʟ Iʚ 

A B C 

I
 
ʎ
ʇ

 2017 62,5 55 9 10,6 16,4 

2018 37,1 45 17,2 1,5 48 

2019 50,1 55 27,6 5,1 40,4 

I
I
 
ʎ
ʇ

 2017 51 30,7 17,7 1,6 42 

2018 70 12,5 35 2,3 36 

2019 58,4 62,7 0 50 50 

II
I 
ʎ
ʇ 2017 23 23,5 17 2,4 41 

2018 16,9 51 4,2 1 38 

2019 26,4 27,6 24,6 2,4 41 

 

ʀʟ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʊʘʙʣʠʮʝ 2 ʚʠʜʥʦ, ʯʪʦ ʦʩʦʙʠ ʚʩʝʭ ʧʦʧʫʣʷʮʠʡ ʚ ʛʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ ʨʘʟʚʠʪʠʷ. ʇʦʚʳʰʝʥʠʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ 

ʥʘʙʣʶʜʘʣʦʩʴ ʚʦ ʚʩʝʭ ʪʨʝʭ ʧʦʢʦʣʝʥʠʷʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʵʪʠ ʧʦʧʫʣʷʮʠʠ 

ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʪʠʧʘ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʚʝʛʝʪʘʪʠʚʥʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ 

ʧʦʧʫʣʷʮʠʡ ʚ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

ɺʳʚʦʜʳ 

ʀʟʫʯʝʥʠʝ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʧʝʨʠʦʜʦʚ ʚʠʜʘ Vicia grandiflora ʥʘ ʫʨʦʚʥʝ ʮʝʥʦʧʦʧʫʣʷʮʠʠ 

ʧʦʟʚʦʣʷʝʪ ʚʳʷʩʥʠʪʴ, ʚ ʢʘʢʦʡ ʧʝʨʠʦʜ ʦʥ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʦʝʜʘʝʪʩʷ ʩʢʦʪʦʤ. ʕʪʦ ʚʘʞʥʦ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ð ʚʘʞʥʦʡ ʦʪʨʘʩʣʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʇʨʠ ʦʮʝʥʢʝ 

ʮʝʥʦʧʦʧʫʣʷʮʠʡ V. grandiflora ʚ ʬʦʨʤʘʮʠʷʭ Viciaetum grandiflora ï Festucosum rupicola ï 

Viceae cinerosum ʠ HerbacietaïAlhagietumïCynodonosum ʥʘ ʉʪʝʧʥʦʤ ʧʣʘʪʦ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ 

ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʩʦʙʝʡ ʚ ʮʝʥʦʧʦʧʫʣʷʮʠʷʭ, ʪ. ʝ. ʪʦ ʯʪʦ ʶʚʝʥʠʣʴʥʳʝ ʠ ʠʤʤʘʪʫʨʥʳʝ 
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ʦʩʦʙʠ ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʦʥʪʦʛʝʥʝʟʝ, ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʩʫʙʩʝʥʠʣʴʥʳʭ ʠ ʩʝʥʠʣʴʥʳʭ ʦʩʦʙʝʡ, ʘ 

ʪʘʢʞʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʦʧʫʣʷʮʠʠ ʧʝʨʝʭʦʜʥʦʛʦ ʪʠʧʘ, ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ 

ʥʘʙʣʶʜʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʜʥʦʩʪʦʨʦʥʥʠʭ ʥʝʦʙʨʘʪʠʤʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʜʠʥʘʤʠʢʝ ʨʘʟʚʠʪʠʷ ʧʨʠʚʝʜʝʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʚ ʙʫʜʫʱʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʵʪʦʛʦ ʚʠʜʘ, 

ʫʭʫʜʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʝʛʦ ʧʦʧʫʣʷʮʠʠ, ʝʩʣʠ ʥʝ ʙʫʜʫʪ ʧʨʠʥʷʪʳ ʩʚʦʝʚʨʝʤʝʥʥʳʝ ʤʝʨʳ. 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ 

ʩ ʫʯʝʪʦʤ ʮʝʥʥʳʭ ʢʘʯʝʩʪʚ ʚʠʜʘ Vicia grandiflora, ʷʚʣʷʶʱʝʛʦʩʷ ʚʘʞʥʳʤ ʢʦʨʤʦʚʳʤ ʨʘʩʪʝʥʠʝʤ, 

ʩʦʟʜʘʥʠʠ ʧʨʦʯʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ, ʫʣʫʯʰʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚʳʭ ʠ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ, 

ʩʦʟʜʘʥʠʝ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʝʥʦʢʦʩʦʚ, ʯʪʦ ʚ ʮʝʣʦʤ, ʧʨʠʚʝʜʝʪ ʢ  ʨʘʟʚʠʪʠʶ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ð ʚʘʞʥʦʡ ʦʪʨʘʩʣʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɾʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʩʦʧʨʷʞʝʥʘ ʩ ʨʠʩʢʦʤ ʪʨʘʚʤʘʪʠʟʤʘ. ɺʳʩʦʢ 

ʧʦʢʘʟʘʪʝʣʴ ʩʣʫʯʘʝʚ ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʦʡ ʪʨʘʚʤʳ (ʏʄʊ) ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦʨʴʷ. ʅʘʜʦ ʧʦʣʘʛʘʪʴ, 

ʯʪʦ ʥʘ ʨʘʟʚʠʪʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʏʄʊ ʵʢʟʦʛʝʥʥʘʷ  ʛʠʧʦʢʩʠʷ ʦʢʘʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ. ʆʜʥʘʢʦ, ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʦʚʝʜʝʥʠʷ ʞʠʚʦʪʥʳʭ ʥʘ ʬʦʥʝ ʏʄʊ ʚ 

ʚʳʩʦʢʦʛʦʨʴʝ ʩʢʫʜʥʘ. ʅʘʩʫʱʥʳʤ ʚʦʧʨʦʩʦʤ ʦʩʪʘʝʪʩʷ ʧʦʠʩʢ ʩʨʝʜʩʪʚ ʢʦʨʨʝʢʮʠʠ ʪʨʘʚʤ ʤʦʟʛʘ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩ ʵʪʦʡ ʮʝʣʴʶ ʧʨʝʜʣʦʞʝʥ ʛʣʠʙʝʥʢʣʘʤʠʜ, ʧʨʠ ʵʪʦʤ ʥʝ ʠʟʫʯʝʥʦ ʜʝʡʩʪʚʠʝ ʝʛʦ 

ʚ ʚʳʩʦʢʦʛʦʨʴʝ. ʎʝʣʴ: ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʛʣʠʙʝʥʢʣʘʤʠʜʘ ʥʘ ʧʦʚʝʜʝʥʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʞʠʚʦʪʥʳʭ ʧʨʠ ʏʄʊ ʚ ʚʳʩʦʢʦʛʦʨʴʝ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ð 82 ʙʝʣʳʝ ʢʨʳʩʳ-ʩʘʤʮʳ ʤʘʩʩʦʡ 

250ï310 ʛ. ʅʠʟʢʦʛʦʨʥʘʷ ʩʝʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʦʚʝʜʝʥʘ ʥʘ ʚʳʩʦʪʝ 760 ʤ ʥʘʜ ʫʨ. ʤ. (ʛ. ɹʠʰʢʝʢ). 

ɺʳʩʦʢʦʛʦʨʥʘʷ ʩʝʨʠʷ ʤʦʜʝʣʠʨʦʚʘʣʘʩʴ ʥʘ ʧʝʨʝʚʘʣʝ ʊʫʷ-ɸʰʫ ð 3200 ʤ ʥʘʜ ʫʨ. ʤ. 

(ʂʳʨʛʳʟʩʪʘʥ). ʏʄʊ ʚʦʩʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʦ ʤʝʪʦʜʠʢʝ Y. Tang (1997). ʂʦʨʨʝʢʮʠʷ 

ʛʣʠʙʝʥʢʣʘʤʠʜʦʤ ʚ ʜʦʟʝ 0,1 ʤʛ/ʢʛ per os. ʇʦʚʝʜʝʥʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʤʝʪʦʜʠʢʝ 

çʆʪʢʨʳʪʦʝ ʧʦʣʝè, ʤʳʰʝʯʥʘʷ ʩʠʣʘ ʧʦ ʤʝʪʦʜʠʢʝ ʉ. ɺ. ʉʧʝʨʘʥʩʢʦʛʦ ʥʘ 3-ʠ ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʧʨʦʛʨʘʤʤʝ SPSS 16.0. ʏʄʊ ʚ 

ʥʠʟʢʦʛʦʨʴʝ ʧʦʚʣʝʢʣʦ ʩʥʠʞʝʥʠʝ ʣʦʢʦʤʦʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ 67% (P<0,001), ʘ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ð ʥʘ 43% (P<0,001). ɺ ʛʨʫʧʧʝ ʢʨʳʩ ʩ ʏʄʊ ʚ ʚʳʩʦʢʦʛʦʨʴʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʘʥʥʳʤʠ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ, ʧʦʙʳʚʘʚʰʠʭ ʥʘ ʪʦʡ ʞʝ ʚʳʩʦʪʝ ʣʦʢʦʤʦʪʦʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʩʥʠʟʠʣʘʩʴ ʥʘ 44% (P<0,001), ʩʪʦʡʢʠ ð ʥʘ 60% (P<0,001), ʥʦʨʢʠ ð ʥʘ 76% (P< 0,01), ʛʨʫʤʠʥʛ 

ð ʥʘ 55% (P<0,01), ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʶʩʦʚ ʜʝʬʝʢʘʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 37% (P<0,05). 

ʂʦʨʨʝʢʮʠʷ ʏʄʊ ʛʣʠʙʝʥʢʣʘʤʠʜʦʤ ʚ ʚʳʩʦʢʦʛʦʨʴʝ ʧʨʠʚʝʣʘ ʢ ʫʚʝʣʠʯʝʥʠʶ  ʣʦʢʦʤʦʮʠʠ ʚ 2 ʨʘʟʘ 

(P<0,001), ʩʪʦʝʢ ð ʚ 2,3 ʨʘʟʘ, ʟʘʛʣʷʜʳʚʘʥʠʡ ʚ ʥʦʨʢʠ ð ʚ 4 ʨʘʟʘ (P<0,01), ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ð ʚ 2,04 ʨʘʟʘ (P<0,001). ʋʨʦʚʝʥʴ ʜʝʬʝʢʘʮʠʠ ʩʥʠʟʠʣʩʷ ʥʘ 70% (P<0,001). ʅʘʨʫʰʝʥʠʷ 
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ʧʦʚʝʜʝʥʠʷ ʢʨʳʩ ʚ ʚʳʩʦʢʦʛʦʨʴʝ ʩ ʏʄʊ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʛʣʠʙʝʥʢʣʘʤʠʜʘ ʙʦʣʝʝ ʚʳʨʘʞʝʥʳ, ʯʝʤ ʚ 

ʦʧʳʪʘʭ ʚ ʧʨʝʜʛʦʨʴʝ. ʂʦʨʨʝʢʮʠʷ ʏʄʊ, ʚʦʟʥʠʢʰʝʡ ʚ ʚʳʩʦʢʦʛʦʨʴʝ,  ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʦʟʠʪʠʚʥʳʡ 

ʥʝʡʨʦʪʨʦʧʥʳʡ ʵʬʬʝʢʪ ʛʣʠʙʝʥʢʣʘʤʠʜʘ. 

 

Abstract. Human activity is associated with the risk of injury. The rate of cases of traumatic 

brain injury (TBI) in high-altitude conditions is high. It should be assumed that exogenous hypoxia 

will have a significant impact on the development of the clinical consequences of TBI. However, 

information about the behavior of animals on the background of TBI in the highlands is scarce. 

The search for means of correcting brain injuries remains an urgent issue. To date, glibenclamide 

has been proposed for this purpose, but its effect in the highlands has not been studied. Objective: to 

evaluate the effect of glibenclamide on the behavioral activity of animals with TBI in the highlands. 

The object of the study is 82 white male rats weighing 250ï310 g. The low-mountain series of 

the experiment was carried out at an altitude of 760 m above sea level (Bishkek). The high-altitude 

series was modeled on the Tuya-Ashu pass ð 3200 m above sea level (Kyrgyzstan). TBI was 

reproduced according to the method of Y. Tang (1997). Correction with glibenclamide at a dose of 

0.1 mg/kg per os. Behavioral activity was evaluated using the Open Field method, and muscle 

strength was evaluated using the S. V. Speransky method on the 3rd day of the experiment. 

Statistical processing of the obtained data was carried out in the SPSS 16.0 program. TBI in the low 

mountains resulted in a decrease in locomotor activity by 67% (P<0.001), and efficiency ð by 43% 

(P<0.001). In the group of rats with TBI in the highlands, compared with the data of healthy 

animals that visited the same altitude, locomotor activity decreased by 44% (P<0.001), racks ð by 

60% (P<0.001), minks ð by 76% (P< 0.01), grooming ð by 55% (P<0.01), the number of boluses 

of defecation increases by 37% (P<0.05). Correction of TBI with glibenclamide in the highlands led 

to an increase in locomotion by 2 times (P<0.001), standing ð by 2.3 times, peering into minks ð 

by 4 times (P<0.01), working capacity ð by 2.04 times (P<0.001). The level of defecation 

decreased by 70% (P<0.001). Violations of the behavior of rats in the highlands with TBI without 

the use of glibenclamide are more pronounced than in experiments in the foothills. Correction of 

TBI that occurred in the highlands demonstrates a positive neurotropic effect of glibenclamide. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʘʷ ʪʨʘʚʤʘ, ʧʦʚʝʜʝʥʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʢʨʳʩʳ, 

ʛʣʠʙʝʥʢʣʘʤʠʜ, ʚʳʩʦʢʦʛʦʨʴʝ. 

 

Keywords: traumatic brain injury, behavioral activity, rats, glibenclamide, highlands. 

 

ʏʝʨʝʧʥʦ-ʤʦʟʛʦʚʘʷ ʪʨʘʚʤʘ (ʏʄʊ) ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʝʡ ʧʨʠʯʠʥʦʡ ʩʤʝʨʪʥʦʩʪʠ ʚʦ ʚʩʝʤ ʤʠʨʝ. 

ɽʞʝʛʦʜʥʦ ʚ ʤʠʨʝ 5,48 ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ ʩʪʨʘʜʘʶʪ ʦʪ ʪʷʞʝʣʦʡ ʏʄʊ (73 ʩʣʫʯʘʷ ʥʘ 100 000 

ʯʝʣʦʚʝʢ). ʏʄʊ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʟʜʦʨʦʚʴʷ, ʠʥʚʘʣʠʜʥʦʩʪʠ, ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʠ 

ʣʦʞʠʪʩʷ ʪʷʞʝʣʳʤ ʙʨʝʤʝʥʝʤ ʥʘ ʩʠʩʪʝʤʫ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʵʢʦʥʦʤʠʢʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʠ ʚʳʩʦʢʠʭ ʟʘʪʨʘʪ ʥʘ ʨʝʘʙʠʣʠʪʘʮʠʶ ʠ ʣʝʯʝʥʠʝ ʙʦʣʴʥʳʭ [1]. 

ɺʳʞʠʚʰʠʝ ʧʦʩʣʝ ʏʄʊ ʯʘʩʪʦ ʠʩʧʳʪʳʚʘʶʪ ʜʦʣʛʦʩʨʦʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʛʥʠʪʠʚʥʳʭ, 

ʤʦʪʦʨʥʳʭ ʬʫʥʢʮʠʷʭ ʦʨʛʘʥʠʟʤʘ. ʇʦʵʪʦʤʫ ʧʦʠʩʢ ʩʧʦʩʦʙʦʚ ʣʝʯʝʥʠʷ ʥʘʟʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʠʟʥʘʥʥʳʤ 

ʤʝʪʦʜʦʤ ʢʦʨʨʝʢʮʠʠ ʨʘʩʩʪʨʦʡʩʪʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʏʄʊ ʷʚʣʷʝʪʩʷ ʜʝʢʦʤʧʨʝʩʩʠʚʥʘʷ 

ʢʨʘʥʠʦʵʢʪʦʤʠʷ [2]. ʆʜʥʘʢʦ, ʞʠʟʥʝʩʧʘʩʠʪʝʣʴʥʘʷ ʧʨʦʮʝʜʫʨʘ ʵʬʬʝʢʪʠʚʥʘ, ʝʩʣʠ ʝʝ ʧʨʦʚʝʩʪʠ ʚ 

ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 24 ʯʘʩʦʚ ʧʦʩʣʝ ʪʨʘʚʤʳ, ʯʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʩʣʫʯʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʨʝʜʢʦ. ʇʦʟʜʥʷʷ 

ʜʝʢʦʤʧʨʝʩʩʠʚʥʘʷ ʢʨʘʥʠʦʵʢʪʦʤʠʷ, ʢʦʛʜʘ ʨʘʟʚʠʣʩʷ ʦʪʝʢ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ 
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ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ [3]. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʤʝʪʦʜ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʣʦʞʥʝʥʠʡ. 

ʇʦʵʪʦʤʫ, ʥʝ ʧʨʝʢʨʘʱʘʷʩʴ, ʚʝʜʝʪʩʷ ʧʦʠʩʢ ʥʦʚʳʭ ʩʨʝʜʩʪʚ ʢʦʨʨʝʢʮʠʠ ʥʘʨʫʰʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ 

ʧʨʠ ʏʄʊ. ʉ 2001 ʛʦʜʘ ʧʨʦʭʦʜʠʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠ ʢʣʠʥʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ 

ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʛʣʠʙʝʥʢʣʘʤʠʜʘ ð ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʚʪʦʨʦʡ ʛʝʥʝʨʘʮʠʠ 

ʧʨʦʠʟʚʦʜʥʳʭ ʩʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥʳ [4]. ɿʘʱʠʪʥʳʝ ʵʬʬʝʢʪʳ ʛʣʠʙʝʥʢʣʘʤʠʜʘ ʨʝʘʣʠʟʫʶʪʩʷ ʧʫʪʝʤ 

ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʝʮʝʧʪʦʨʘ ʩʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥʳ 1 (Sur1), ʧʨʝʜʦʪʚʨʘʱʘʷ ʦʪʝʢ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, 

ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʚʳʩʦʢʫʶ ʩʤʝʨʪʥʦʩʪʴ ʠ ʠʥʚʘʣʠʜʠʚʘʟʠʶ ʧʨʠ ʏʄʊ [5]. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʛʦʨʳ ʟʘʥʠʤʘʶʪ ʦʢʦʣʦ 40% ʩʫʰʠ, ʧʨʠ ʵʪʦʤ ʥʘ ʛʦʨʥʳʭ ʚʳʩʦʪʘʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʪʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʤʘ ʚ ʥʦʨʤʝ, ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ ʠ ʦʧʝʨʘʪʠʚʥʳʭ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘʭ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʨʘʚʥʠʥʝ [6ï9]. ʆʩʚʦʝʥʠʝ 

ʧʨʠʨʦʜʥʳʡ ʨʝʩʫʨʩʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʛʦʨʥʳʭ ʚʳʩʦʪʘʭ ʚʩʝʛʜʘ ʩʦʧʨʷʞʝʥʦ ʩ ʙʦʣʴʰʠʤ 

ʨʠʩʢʦʤ ʪʨʘʚʤʘʪʠʟʤʘ. ʇʨʠ ʵʪʦʤ ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ ʠ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʜʝʡʩʪʚʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦʨʴʷ [10]. 

ʇʦʵʪʦʤʫ, ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʛʣʠʙʝʥʢʣʘʤʠʜʘ ʥʘ ʣʦʢʦʤʦʪʦʨʥʫʶ, 

ʧʦʚʝʜʝʥʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʧʨʠ ʏʄʊ ʚ ʫʩʣʦʚʠʷʭ 

ʚʳʩʦʢʦʛʦʨʴʷ. 
 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ 82 ʙʝʣʳʭ ʙʝʩʧʦʨʦʜʥʳʭ ʢʨʳʩ-ʩʘʤʮʦʚ ʤʘʩʩʦʡ 250ï310 ʛ. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʞʠʚʦʪʥʳʭ ʨʘʟʜʝʣʠʣʠ ʥʘ 2 ʩʝʨʠʠ (ʥʠʟʢʦʛʦʨʥʫʶ ʠ 

ʚʳʩʦʢʦʛʦʨʥʫʶ), ʚ ʢʘʞʜʫʶ ʩʝʨʠʶ ʚʦʰʣʦ ʧʦ 3 ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ: 1 ʛʨʫʧʧʘ ð ʠʥʪʘʢʪʥʳʝ 

ʞʠʚʦʪʥʳʝ, 2 ð ʢʨʳʩʳ ʩ ʤʦʜʝʣʠʨʦʚʘʥʥʦʡ ʏʄʊ, 3-ʷ ʛʨʫʧʧʘ ð ʞʠʚʦʪʥʳʝ ʩ ʢʦʨʨʝʢʮʠʝʡ ʏʄʊ 

ʛʣʠʙʝʥʢʣʘʤʠʜʦʤ. ʅʠʟʢʦʛʦʨʥʘʷ ʩʝʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚ ʃʘʙʦʨʘʪʦʨʠʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʂʠʨʛʠʟʩʢʦ-ʈʦʩʩʠʡʩʢʦʛʦ 

ʩʣʘʚʷʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ɹʠʰʢʝʢ, ʚʳʩʦʪʘ 760 ʤ ʥʘʜ ʫʨ. ʤʦʨ)̫. ɺʳʩʦʢʦʛʦʨʥʘʷ ʩʝʨʠʷ 

ʤʦʜʝʣʠʨʦʚʘʣʘʩʴ ʥʘ ʚʳʩʦʢʦʛʦʨʥʦʡ ʙʘʟʝ ʀʥʩʪʠʪʫʪʘ ʛʦʨʥʦʡ ʬʠʟʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʳ ʅɸʅ ʂʈ 

(ʧʝʨʝʚʘʣ ʊʫʷ-ɸʰʫ ð 3200 ʤ ʥʘʜ ʫʨ. ʤʦʨʷ). ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʏʄʊ 

ʚʦʩʧʨʦʠʟʚʦʜʠʣʦʩʴ ʧʦ ʤʝʪʦʜʠʢʝ Y. Tang (1997). ɺʳʩʦʪʘ ʧʘʜʝʥʠʷ ʛʨʫʟʘ ʩʦʩʪʘʚʠʣʘ 90 ʩʤ, ʘ ʚʝʩ 

ʛʨʫʟʘ 68 ʛ. ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʏʄʊ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʟʜʘʥʠʝ ʦʯʘʛʦʚʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʫʰʠʙʘ ʤʦʟʛʘ, ʯʪʦ ʥʝʧʨʝʤʝʥʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʣʦʢʦʤʦʪʦʨʥʦʡ ʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʢʦʦʨʜʠʥʘʮʠʠ ʜʚʠʞʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʷʭ [11]. ʏʝʨʝʟ 1 ʯʘʩ ʠ ʧʦʚʪʦʨʥʦ 

ʯʝʨʝʟ 12 ʯʘʩʦʚ ʞʠʚʦʪʥʳʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʨʫʧʧ ʧʨʦʚʦʜʠʣʘʩʴ ʢʦʨʨʝʢʮʠʷ 

ʤʠʢʨʦʥʠʟʠʨʦʚʘʥʥʳʤ ʛʣʠʙʝʥʢʣʘʤʠʜʦʤ ʚ ʜʦʟʝ 0,1 ʤʛ/ʢʛ per os. 

ʇʦʚʝʜʝʥʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʤʝʪʦʜʠʢʝ çʆʪʢʨʳʪʦʝ ʧʦʣʝè, ʤʳʰʝʯʥʘʷ ʩʠʣʘ 

ʧʦ ʤʝʪʦʜʠʢʝ ʉ. ɺ. ʉʧʝʨʘʥʩʢʦʛʦ ʥʘ 3-ʠ ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɺʦ ʚʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʩʝ 

ʤʘʥʠʧʫʣʷʮʠʠ ʩ ʞʠʚʦʪʥʳʤʠ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʩʦʛʣʘʩʥʦ çʇʨʘʚʠʣʘʤ ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʨʘʢʪʠʢʠ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè (ʇʨʠʢʘʟ ʄɿ ʈʌ ʦʪ 19 ʠʶʥʷ 2003 ˉ267).  

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʧʨʦʛʨʘʤʤʝ SPSS 16.0. 

ʅʦʨʤʘʣʴʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʮʝʥʠʚʘʣʠ ʩʦʛʣʘʩʥʦ ʢʨʠʪʝʨʠʶ ʂʦʣʤʘʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ. ɺ 

ʩʣʫʯʘʝ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ t-ʢʨʠʪʝʨʠʡ 

ʉʪʴʶʜʝʥʪʘ. ɺ ʩʣʫʯʘʝ ʥʝʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ 

ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ U-ʢʨʠʪʝʨʠʷ ʄʘʥʘ-ʋʠʪʥʠ. ɼʦʩʪʦʚʝʨʥʳʤʠ ʩʯʠʪʘʣʠʩʴ ʦʪʣʠʯʠʷ ʩ 

ʫʨʦʚʥʝʤ ʟʥʘʯʠʤʦʩʪʠ ʙʦʣʝʝ 95% (p<0,05). 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʅʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʚ ʨʘʙʦʪʝ ʤʘʪʝʨʠʘʣʝ (ʊʘʙʣʠʮʘ 1) ʠʟʤʝʥʝʥʠʷ ʧʦʚʝʜʝʥʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʧʨʠ ʏʄʊ, ʚʦʟʥʠʢʰʝʡ ʚ ʥʠʟʢʦʛʦʨʴʝ, ʥʦʩʷʪ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. 
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ʊʘʙʣʠʮʘ 1. 

ʀɿʄɽʅɽʅʀɽ ɼɺʀɻɸʊɽʃʔʅʆʁ, ʇʆɺɽɼɽʅʏɽʉʂʆʁ  

ʀ ʇʉʀʍʆʕʄʆʎʀʆʅɸʃʔʅʆʁ ɸʂʊʀɺʅʆʉʊʀ ʋ ʂʈʓʉ ʉ ʏʄʊ (M+m) 
 

ʇʦʢʘʟʘʪʝʣʠ ɻʨʫʧʧʘ 

ʅʠʟʢʦʛʦʨʴʝ ɺʳʩʦʢʦʛʦʨʴʝ 

ʂʦʥʪʨʦʣʴ (n=18) ʏʄʊ (n=9) ʂʦʥʪʨʦʣʴ (n=10) ʏʄʊ (n=9) 

ʅʘʨʫʞʥʳʝ ʢʚʘʜʨʘʪʳ 37,4Ñ2,3 12,2Ñ3,4***  32,0Ñ2,04 17,8Ñ2,3***  

ɺʥʫʪʨʝʥʥʠʝ ʢʚʘʜʨʘʪʳ 2,2Ñ0,3 1,1Ñ0,4 2,0Ñ0,4 0,0Ñ0,3**  

ʉʪʦʡʢʠ 4,8Ñ0,5 3,8Ñ1,2 4,1Ñ0,5 1,6Ñ0,2***  

ʅʦʨʢʠ 2,8Ñ0,3 3,0Ñ0,8 4,2Ñ0,7 1,0Ñ0,0**  

ɻʨʫʤʠʥʛ 3,6Ñ0,4 2,6Ñ1,5 3,6Ñ0,5 1,6Ñ0,2**  

ɼʝʬʝʢʘʮʠʷ 0,4Ñ0,2 1,3Ñ0,6 3,7Ñ0,4 5,1Ñ0,4*^ 

ʈʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ 10,8Ñ0,7 5,8Ñ0,6**  7,1Ñ0,4 6,05Ñ0,8 

ʇʨʠʤʝʯʘʥʠʝ: *P<0,05, **P<0,01, ***P<0,001. ʈʘʟʥʠʮʘ ʜʦʩʪʦʚʝʨʥʘ ʚ ʛʨʫʧʧʘʭ ʩ ʏʄʊ ʠ ʢʦʥʪʨʦʣʝʤ. 

P<0,05 ʈʘʟʣʠʯʠʷ ʜʦʩʪʦʚʝʨʥʳ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʢʨʳʩ ʩ ʏʄʊ ʚ ʚʳʩʦʢʦʛʦʨʴʝ  ʠ ʏʄʊ ʚ ʥʠʟʢʦʛʦʨʴʝ 

 

ʊʘʢ, ʣʦʢʦʤʦʪʦʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʫ ʞʠʚʦʪʥʳʭ ʩ ʏʄʊ ʚ ʥʠʟʢʦʛʦʨʴʝ ʧʦ ʥʘʨʫʞʥʳʤ ʢʚʘʜʨʘʪʘʤ 

ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʟʠʣʘʩʴ ʥʘ 67% (P<0,001), ʩʦ ʩʪʦʨʦʥʳ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʥʝ ʦʪʤʝʯʘʣʦʩʴ, ʭʦʪʷ, ʥʘʙʣʶʜʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ 

ʧʦʢʘʟʘʪʝʣʝʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦ ʚʥʫʪʨʝʥʥʠʤ ʢʚʘʜʨʘʪʘʤ, ʩʪʦʡʢʘʤ ʠ ʛʨʫʤʠʥʛʫ ʥʘ 50%. ʋʨʦʚʝʥʴ 

ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʩʚʷʟʘʥʥʦʝ ʩ ʥʠʤ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʙʦʣʶʩʦʚ ʜʝʬʝʢʘʮʠʠ ʚʦʟʨʦʩʣʦ, ʥʦ ʵʪʠ 

ʠʟʤʝʥʝʥʠʷ ʥʝ ʠʤʝʣʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʞʠʚʦʪʥʳʤʠ. ʇʨʠ 

ʵʪʦʤ ʧʨʠʩʫʪʩʪʚʦʚʘʣʦ ʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ ʤʳʰʝʯʥʦʡ ʩʠʣʳ ʥʘ 43% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ 

ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ (P<0,001). 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [12] ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʚ ʛʝʥʝʟʝ 

ʧʦʚʨʝʞʜʝʥʠʷ ʤʦʟʛʘ ʧʨʠ ʏʄʊ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠʰʝʤʠʯʝʩʢʠʡ ʢʘʩʢʘʜ, ʢʦʪʦʨʳʡ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʵʢʟʘʡʪʦʪʦʢʩʠʯʥʦʩʪʴʶ, ʥʝʡʨʦʚʦʩʧʘʣʝʥʠʝʤ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʡ ʠ ʩʣʫʯʘʡʥʦʡ 

ʛʠʙʝʣʴʶ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ, ʯʪʦ ʥʘʰʣʦ ʷʨʢʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʠʟʤʝʥʝʥʠʠ ʧʦʚʝʜʝʥʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʞʠʚʦʪʥʳʭ. ɺ ʦʪʚʝʪ ʥʘ ʏʄʊ ʨʘʟʚʠʚʘʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʘʷ ʥʝʚʨʦʣʦʛʠʯʝʩʢʘʷ ʩʠʤʧʪʦʤʘʪʠʢʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʫʛʥʝʪʝʥʠʝʤ ʜʚʠʛʘʪʝʣʴʥʳʭ, ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ- ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ 

ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʨʝʘʢʮʠʡ ʚ ʢʫʧʝ ʩʦ ʩʥʠʞʝʥʠʝʤ ʤʳʰʝʯʥʦʡ ʩʠʣʳ ʦʙʫʩʣʦʚʣʝʥʳ ʩ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʤ ʜʝʬʠʮʠʪʦʤ ʠ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʩʠʩʪʝʤʝ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʤʦʟʛʘ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʚ ʦʪʚʝʪ ʥʘ ʏʄʊ [13ï15]. 

ʇʦʚʝʜʝʥʯʝʩʢʘʷ, ʜʚʠʛʘʪʝʣʴʥʘʷ, ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʢʨʳʩ ʩ ʏʄʊ ʚ ʚʳʩʦʢʦʛʦʨʴʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ, ʧʦʙʳʚʘʚʰʠʭ ʥʘ 

ʪʦʡ ʞʝ ʚʳʩʦʪʝ (ʊʘʙʣʠʮʘ 1) ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʩʥʠʞʝʥʠʝʤ ʣʦʢʦʤʦʪʦʨʥʳʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦ 

ʥʘʨʫʞʥʳʤ ʢʚʘʜʨʘʪʘʤ ʥʘ 44% (P<0,001), ʘ ʧʦ ʚʥʫʪʨʝʥʥʠʤ ð ʩ 2,0Ñ0,4 ʜʦ 0,0Ñ0,3 ʢʚʘʜʨʘʪʦʚ 

(P<0,01), ʫʛʥʝʪʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʚʠʜʝ ʩʥʠʞʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʦʝʢ ʥʘ 

60% (P<0,001), ʥʦʨʦʢ ð ʥʘ 76% (P< 0,01) ʠ ʛʨʫʤʠʥʛʘ ð ʥʘ 55% (P<0,01); ʥʘʨʘʩʪʘʥʠʝʤ 

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʚʳʨʘʟʠʚʰʠʤʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʘʢʪʦʚ ʜʝʬʝʢʘʮʠʠ ʥʘ 37% (P<0,05). 

ʂʨʳʩʳ ʩ ʏʄʊ, ʥʘʥʝʩʝʥʥʦʡ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦʨʴʷ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʞʠʚʦʪʥʳʭ ʩ ʏʄʊ ʚ 

ʥʠʟʢʦʛʦʨʴʝ ʧʨʝʜʧʦʯʠʪʘʣʠ ʜʚʠʛʘʪʴʩʷ ʧʦ ʥʘʨʫʞʥʳʤ ʠ ʥʝ ʧʦʩʝʱʘʪʴ ʚʥʫʪʨʝʥʥʠʭ ʢʚʘʜʨʘʪʦʚ. 

ʅʘʙʣʶʜʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʩʪʦʝʢ, ʥʦʨʦʯʥʦʛʦ ʨʝʬʣʝʢʩʘ ʠ ʛʨʫʤʠʥʛʘ. ʆʜʥʘʢʦ, 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʦʮʝʥʠʚʘʝʤʘʷ ʯʘʩʪʦʪʦʡ ʙʦʣʶʩʦʚ ʜʝʬʝʢʘʮʠʠ, ʫ ʢʨʳʩ ʩ ʏʄʊ ʚ 

ʚʳʩʦʢʦʛʦʨʴʝ ʧʦʚʳʰʝʥʘ ʚ 3,9 ʨʘʟʘ (P<0,05) ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʜʥʦʠʤʝʥʥʦʡ ʛʨʫʧʧʦʡ ʚ ʥʠʟʢʦʛʦʨʴʝ. 

ʋʨʦʚʝʥʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠ ʵʪʦʤ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʠʟʤʝʥʠʣʩʷ. ʇʦʩʣʝʜʥʝʝ ʷʚʣʝʥʠʝ ʚʧʦʣʥʝ 
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ʦʙʲʷʩʥʠʤʦ ʫʯʝʥʠʝʤ ʘʢʘʜʝʤʠʢʘ ʃ. ɸ. ʆʨʙʝʣʠ [16] ʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʝʟʝʨʚʘʭ ʦʨʛʘʥʠʟʤʘ, 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʦʨʛʘʥʠʟʤ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʠʤʝʝʪ ʩʢʨʳʪʳʝ, ʨʝʟʝʨʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʢʦʛʜʘ ʦʥ ʧʦʧʘʜʘʝʪ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝ ʥʝʛʘʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʂʦʥʛʣʦʤʝʨʘʪʦʤ çʥʝʛʘʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚè ʚ ʥʘʰʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʷʚʠʣʠʩʴ ʩʪʨʝʩʩ ʞʠʚʦʪʥʳʭ, 

ʚʦʟʥʠʢʰʠʡ ʚ ʦʪʚʝʪ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʧʦ ʢʨʫʪʳʤ ʛʦʨʥʳʤ ʧʦʜʲʝʤʘʤ ʠ ʩʧʫʩʢʘʤ, ʜʝʡʩʪʚʠʝ 

ʵʢʟʦʛʝʥʥʦʡ ʛʠʧʦʢʩʠʠ ʥʘ ʛʦʣʦʚʥʦʡ ʤʦʟʛ ʠ ʦʨʛʘʥʠʟʤ ʚ ʮʝʣʦʤ, ʘ ʪʘʢʞʝ ʩʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʧʨʠʚʝʣʠ ʢ ʤʦʙʠʣʠʟʘʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʠ 

ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ, ʯʪʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʞʠʚʦʪʥʳʭ. ʊʘʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʩʦʭʨʘʥʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʫ ʢʨʳʩ ʩ ʏʄʊ, ʥʘʥʝʩʝʥʥʦʡ ʚ 

ʚʳʩʦʢʦʛʦʨʴʝ ʥʘ ʪʦʤ ʞʝ ʫʨʦʚʥʝ, ʯʪʦ ʠ ʫ ʢʨʳʩ ʩ ʏʄʊ ʚ ʥʠʟʢʦʛʦʨʴʝ, ʚʧʦʣʥʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʩʣʦʚʘʤʠ ɺ. ʇ. ɿʘʛʨʷʜʩʢʦʛʦ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʝʛʦ çʬʠʟʠʦʣʦʛʠʶ ʯʝʣʦʚʝʢʘ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ 

ʥʝʛʦ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʬʠʟʠʦʣʦʛʠʝʡ ʨʝʟʝʨʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʦʨʛʘʥʠʟʤʘè, ʘ ʩʘʤʦ ʧʦʥʷʪʠʝ çʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʨʝʟʝʨʚ ʦʨʛʘʥʠʟʤʘè ʦʥ ʦʙʦʟʥʘʯʠʣ ʢʘʢ 

ʘʜʘʧʪʘʮʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʫʩʠʣʠʚʘʪʴ ʚʦ ʤʥʦʛʦ ʨʘʟ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʚʦʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʩʪʦʷʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʦʢʦʷè [17]. 

ɺʣʠʷʥʠʝ ʛʣʠʙʝʥʢʣʘʤʠʜʘ ʥʘ ʧʦʚʝʜʝʥʯʝʩʢʫʶ, ʜʚʠʛʘʪʝʣʴʥʫʶ, ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢʨʳʩ ʩ ʏʄʊ ʚ ʥʠʟʢʦʛʦʨʴʝ (ʊʘʙʣʠʮʘ 2) ʚʳʨʘʞʝʥʦ ʣʠʰʴ 

ʪʝʥʜʝʥʮʠʝʡ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʝʨʝʩʝʯʝʥʥʳʭ ʢʨʳʩʘʤʠ ʥʘʨʫʞʥʳʭ ʢʚʘʜʨʘʪʦʚ ʠ ʠʭ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

 

ʊʘʙʣʠʮʘ 2. 

ʀɿʄɽʅɽʅʀɽ ɼɺʀɻɸʊɽʃʔʅʆʁ, ʇʆɺɽɼɽʅʏɽʉʂʆʁ ʀ ʇʉʀʍʆʕʄʆʎʀʆʅɸʃʔʅʆʁ 

ɸʂʊʀɺʅʆʉʊʀ ʋ ʂʈʓʉ ʉ ʏʄʊ ɼʆ ʀ ʇʆʉʃɽ ʂʆʈʈɽʂʎʀʀ ɻʃʀɹɽʅʂʃɸʄʀɼʆʄ 
 

ʇʦʢʘʟʘʪʝʣʠ ɻʨʫʧʧʘ 

ʅʠʟʢʦʛʦʨʴʝ ɺʳʩʦʢʦʛʦʨʴʝ 

ɼʦ ʢʦʨʨʝʢʮʠʠ 

(n=9) 

ʇʦʩʣʝ ʢʦʨʨʝʢʮʠʠ 

(n=9) 

ɼʦ ʢʦʨʨʝʢʮʠʠ 

(n=9) 

ʇʦʩʣʝ ʢʦʨʨʝʢʮʠʠ 

(n=9) 

ʅʘʨʫʞʥʳʝ ʢʚʘʜʨʘʪʳ 12,2Ñ3,4 21,5Ñ3,7 17,8Ñ2,3 36,0Ñ35*** 

ɺʥʫʪʨʝʥʥʠʝ ʢʚʘʜʨʘʪʳ 1,1Ñ0,4 1,0Ñ0,3 0,0Ñ0,3 0,8Ñ0,2* 

ʉʪʦʡʢʠ 3,8Ñ1,2 3,9Ñ1,1 1,6Ñ0,2 3,8Ñ0,7* 

ʅʦʨʢʠ 3,0Ñ0,8 2,5Ñ0,4 1,0Ñ0,0 4,0Ñ0,4*** 

ɻʨʫʤʠʥʛ 2,6Ñ1,5 2,0Ñ0,5 1,6Ñ0,2 2,4Ñ0,4 

ɼʝʬʝʢʘʮʠʷ 1,3Ñ0,6 1,6Ñ0,6 5,1Ñ0,4 1,5Ñ0,4*** 

ʈʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ 5,8Ñ0,6 7,6Ñ0,6 6,05Ñ0,8 12,4Ñ0,9***  

ʇʨʠʤʝʯʘʥʠʝ: *P<0,05, **P<0,01, ***P<0,001 ʚ ʛʨʫʧʧʘʭ ʧʦʩʣʝ ʢʦʨʨʝʢʮʠʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʜʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ 
 

ɺ ʛʨʫʧʧʝ ʢʨʳʩ ʩ ʏʄʊ, ʤʦʜʝʣʠʨʦʚʘʥʥʦʡ ʚ ʚʳʩʦʢʦʛʦʨʴʝ ʦʪʤʝʯʘʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦʝ, ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʛʣʠʙʝʥʢʣʘʤʠʜʘ. ʊʘʢ, ʥʘ 3-ʠ ʩʫʪʢʠ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʣʦʢʦʤʦʮʠʷ 

ʧʦ ʥʘʨʫʞʥʳʤ ʢʚʘʜʨʘʪʘʤ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 2 ʨʘʟʘ (P<0,001), ʧʦʢʘʟʘʪʝʣʴ ʩʪʦʝʢ ʚʦʟʨʦʩ ʚ 2,3 ʨʘʟʘ, 

ʢʦʣʠʯʝʩʪʚʦ ʟʘʛʣʷʜʳʚʘʥʠʡ ʚ ʥʦʨʢʠ ʫʚʝʣʠʯʠʣʦʩʴ ʚ 4 ʨʘʟʘ (P<0,01). ʋʨʦʚʝʥʴ ʜʝʬʝʢʘʮʠʠ 

ʩʥʠʟʠʣʩʷ ʥʘ 70% (P<0,001), ʩʚʠʜʝʪʝʣʴʩʪʚʫʷ ʦ ʩʥʠʞʝʥʠʠ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ, ʘ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʣʠ ʧʨʝʧʘʨʘʪ, ʧʦʚʳʩʠʣʘʩʴ ʚ 2,04 ʨʘʟʘ (P<0,001). 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʵʢʩʧʨʝʩʩʠʨʫʝʤʳʭ SUR1-ʨʝʛʫʣʠʨʫʝʤʳʭ ʢʘʥʘʣʦʚ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤʥʳʭ ʪʢʘʥʷʭ, SUR1-TRPM4 ʫʥʠʢʘʣʝʥ ʪʝʤ, ʯʪʦ ʦʥ ʦʙʳʯʥʦ ʥʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ 

ʎʅʉ, ʥʦ ʘʢʪʠʚʠʨʫʝʪʩʷ ʧʦʩʣʝ ʧʦʚʨʝʞʜʝʥʠʷ ʎʅʉ [18], ʘ ʧʦʚʳʰʝʥʥʘʷ ʝʛʦ ʵʢʩʧʨʝʩʩʠʷ ʚʝʜʝʪ ʢ 

ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʤʫ, ʠʦʥʥʦʤʫ ʠ ʚʘʟʦʛʝʥʥʦʤʫ ʦʪʝʢʘʤ, ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʛʠʙʝʣʴʶ ʢʣʝʪʦʢ. ʀʥʛʠʙʠʨʦʚʘʥʠʝ SUR1-TRPM4 ʧʨʝʧʘʨʘʪʦʤ ʛʣʠʙʝʥʢʣʘʤʠʜ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ6. 2021 

https://doi.org/10.33619/2414-2948/67 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 35 

ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʠʣʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʦʪʝʢʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ 

ʢʨʦʚʦʠʟʣʠʷʥʠʷ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʪʨʘʚʤʳ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʧʦʙʦʯʥʳʤʠ ʵʬʬʝʢʪʘʤʠ [19]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʥʘʫʯʥʳʭ ʧʦʣʦʞʝʥʠʡ ʘʢʘʜʝʤʠʢʘ ʃ. ɸ. ʆʨʙʝʣʠ ʠ ɺ. ʇ. ɿʘʛʨʷʜʩʢʦʛʦ ʤʦʞʥʦ 

ʚʳʜʚʠʥʫʪʴ ʛʠʧʦʪʝʟʫ, ʯʪʦ ʚʣʠʷʥʠʝ ʛʣʠʙʝʥʢʣʘʤʠʜʘ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʦ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʤʦʙʠʣʠʟʦʚʘʪʴ ʨʝʟʝʨʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʠ ʏʄʊ ʚ 

ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦʨʴʷ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʮʝʥʪʨʘʣʴʥʘʷ ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘ ʫ ʞʠʚʦʪʥʳʭ ʩ ʏʄʊ ʚ 

ʚʳʩʦʢʦʛʦʨʴʝ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʜʝʡʩʪʚʠʶ ʛʣʠʙʝʥʢʣʘʤʠʜʘ, ʯʝʤ ʚ ʥʠʟʢʦʛʦʨʴʝ. ʉ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʬʠʟʠʦʣʦʛʠʠ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʛʣʠʙʝʥʢʣʘʤʠʜ ʚ 

ʚʳʩʦʢʦʛʦʨʴʝ ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ ʥʝʡʨʦʪʨʦʧʥʳʤ ʵʬʬʝʢʪʦʤ, ʯʝʤ ʚ ʥʠʟʢʦʛʦʨʴʝ. 

  

ɿʘʢʣʶʯʝʥʠʝ 

ʏʝʨʝʧʥʦ-ʤʦʟʛʦʚʘʷ ʪʨʘʚʤʘ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʚʝʜʝʥʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ. ɺʳʩʦʢʦʛʦʨʥʘʷ ʛʠʧʦʢʩʠʷ ʦʩʣʦʞʥʷʝʪ ʪʝʯʝʥʠʝ ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʦʡ ʪʨʘʚʤʳ, 

ʥʘʨʫʰʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʢʨʳʩ ʚ ʚʳʩʦʢʦʛʦʨʴʝ ʩ ʏʄʊ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ 

ʛʣʠʙʝʥʢʣʘʤʠʜʘ ʙʦʣʝʝ ʚʳʨʘʞʝʥʳ, ʯʝʤ ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʦʧʳʪʘʭ ʚ ʧʨʝʜʛʦʨʴʝ. ʂʦʨʨʝʢʮʠʷ ʏʄʊ 

ʛʣʠʙʝʥʢʣʘʤʠʜʦʤ, ʧʨʦʚʝʜʝʥʥʘʷ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦʨʴʷ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʳʨʘʞʝʥʥʳʡ 

ʧʦʟʠʪʠʚʥʳʡ ʥʝʡʨʦʪʨʦʧʥʳʡ ʵʬʬʝʢʪ. 
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ɸʥʥʦʪʘʮʠʷ. ɸʥʘʣʠʟ ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʟʦʣʦʪʦʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʋʟʙʝʢʠʩʪʘʥʘ ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʥʝʪʨʘʜʠʮʠʦʥʥʳʝ 

ʪʠʧʳ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʉʨʝʜʠ ʥʠʭ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʘʧʦʢʘʨʙʦʥʘʪʥʳʝ, 

ʢʦʨʦʚʳʝ, ʩʫʣʴʬʠʜʥʦ-ʫʛʣʝʨʦʜʠʩʪʳʝ ʠ ʘʧʦʚʫʣʢʘʥʦʛʝʥʥʳʝ ʢʚʘʨʮʠʪʦʚʳʝ (ʨʫʜʦʧʨʦʷʚʣʝʥʠʝ 

ɺʝʨʭʥʝ-ʂʘʪʪʘʢʘʰʢʘʩʘʡʩʢʦʝ). ɸʧʦʢʘʨʙʦʥʘʪʥʳʡ ʪʠʧ ʠʤʝʝʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ 

ʋʟʙʝʢʠʩʪʘʥʝ, ʜʦʩʪʘʪʦʯʥʦ ʜʝʪʘʣʴʥʦ ʠʟʫʯʝʥ ʠ ʧʦ ʥʝʤʫ ʧʨʠʚʦʜʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʚ ʥʘʩʪʦʷʱʝʡ 

ʩʪʘʪʴʝ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʫʱʝʩʪʚʦʚʘʥʠʝ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʛʝʥʝʟʠʩ ʨʫʜ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʟʦʣʦʪʘ ʪʠʧʘ ʂʘʨʣʠʥ. ʇʨʠʚʦʜʠʪʩʷ ʦʙʦʙʱʘʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʦʣʦʪʦʛʦ 

ʦʨʫʜʝʥʝʥʠʷ ʪʠʧʘ ʂʘʨʣʠʥ. ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʧʘʣʝʦʟʦʡʩʢʠʭ 

ʪʦʣʱ ʏʂʄɹ, ʦʧʨʝʜʝʣʝʥ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʩʪʨʘʪʦʫʨʦʚʝʥʴ ʜʣʷ ʣʦʢʘʣʠʟʘʮʠʠ 

ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʟʦʥ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʚ ʧʨʦʮʝʩʩʝ 

ʦʩʘʞʜʝʥʠʷ ʟʦʣʦʪʘ ʧʨʠ ʨʝʘʢʮʠʷʭ ʩ ʢʨʝʤʥʝʢʠʩʣʳʤʠ ʨʘʩʪʚʦʨʘʤʠ. ʅʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʧʦʚʝʜʝʥʠʝ ʦʩʥʦʚʥʳʭ 

ʨʫʜʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʨʦʜʘʭ ʢʘʢ ʢʘʨʙʦʥʘʪʥʳʭ, ʪʘʢ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʪʝʨʨʠʛʝʥʥʳʭ ʪʦʣʱ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʳ ʩʫʙʢʣʘʨʢʦʚʳʝ ʩʦʜʝʨʞʘʥʠʷ ʦʩʥʦʚʥʳʭ ʨʫʜʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ (As, 

Co, Ni, Pb, Cu, Ag, V, Cr, Sc), ʩʦʟʜʘʶʱʠʭ ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʟʦʣʦʪʦʥʦʩʥʳʭ 

ʧʠʨʠʪʘʭ ʢʘʢ ʘʧʦʢʘʨʙʦʥʘʪʥʦʛʦ ʟʦʣʦʪʦʛʦ ʦʨʫʜʝʥʝʥʠʷ, ʪʘʢ ʠ ʨʦʜʩʪʚʝʥʥʳʭ ʝʤʫ ʬʦʨʤʘʮʠʡ.  

 

Abstract. Analysis of the available information and the results of many years of research on 

gold deposits in Uzbekistan made it possible to identify the main unconventional types of deposits. 

Among them, the most interesting are apocarbonate, crustal, sulfide-carbonaceous and 

apovolcanogenic quartzite (Upper-Kattakashkasai ore occurrence). The apocarbonate type is 
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widespread in Uzbekistan, has been studied in sufficient detail and information is provided on it in 

this article. The article examines the existence, distribution and genesis of ores of Karlin type gold 

deposits. The generalizing characteristics of the Karlin type gold mineralization are given. 

The issues of geochemical specialization of the Paleozoic strata of the Chakylkalyan megablock are 

considered, the most favorable stratolevel for the localization of mineralized zones is determined, 

and the features of carbonate rocks in the process of gold deposition during reactions with silicic 

solutions are characterized. Based on the materials of regional geochemical profiling, the behavior 

of the main ore-forming elements in the rocks of both carbonate and volcanogenic-terrigenous strata 

is analyzed. As a result of the analysis, subclarkic contents of the main ore-forming elements (As, 

Co, Ni, Pb, Cu, Ag, V, Cr, Sc) were revealed, which create increased concentrations in gold-bearing 

pyrites of both apocarbonate gold mineralization and related formations. 
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ɺʚʝʜʝʥʠʝ 

ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʚʦʧʨʦʩʳ ʧʦʠʩʢʦʚ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ 

ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʧʦ ʚʳʷʚʣʝʥʠʶ ʥʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʟʦʣʦʪʘ ʚʩʝʛʜʘ ʙʳʣʠ 

ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ. ɼʦʣʛʠʝ ʛʦʜʳ ʚʳʷʚʣʝʥʠʝ ʟʦʣʦʪʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚ ʠʟʤʝʥʝʥʥʳʭ 

ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜʘʭ ʥʝ ʥʘʭʦʜʠʣʦ ʜʦʣʞʥʦʛʦ ʦʙʲʷʩʥʝʥʠʷ ʠ ʥʝ ʧʨʠʚʣʝʢʘʣʦ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ 

ʛʝʦʣʦʛʦʚ, ʧʦʩʢʦʣʴʢʫ ʦʙʲʝʢʪʳ ʥʝ ʠʤʝʣʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʉʠʪʫʘʮʠʷ ʢʘʨʜʠʥʘʣʴʥʦ 

ʠʟʤʝʥʠʣʘʩʴ c ʥʘʯʘʣʘ 60-x ʛʛ. ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ ʠ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʢʨʫʧʥʳʭ ʟʦʣʦʪʦʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʅʝʚʘʜʝ.  

ɻʝʦʣʦʛʘʤʠ ʨʘʟʥʳʭ ʩʪʨʘʥ ɻ ʧʠʪʝpʤʘʣʴʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʵʪʦʛʦ ʪʠʧʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʟʦʣʦʪʦʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚʳʜʝʣʷʶʪʩʷ ʧʦʜ ʥʘʟʚʘʥʠʷʤʠ ʥʝʚʘʜʠʡcʢʦʛʦ ʠʣʠ 

ʪʠʧʘ ʂʘpʣʠʥ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʚ ʤʠʨʝ, ʢʘʢ ʧʦ ʟʘʧʘʩʘʤ ʟʦʣʦʪʘ, ʪʘʢ ʠ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʨʘʟʨʘʙʘʪʳʚʘʶʱʠʭʩʷ ʦʙʲʝʢʪʦʚ. ʉʫʤʤʘʨʥʳʝ ʟʘʧʘʩʳ ʟʦʣʦʪʘ ʚ ʨʫʜʥʦʤ ʨʘʡʦʥʝ ʂʘʨʣʠʥ 

ʦʮʝʥʠʚʘʶʪʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 6000 ʪ [1]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʅʝʚʘʜʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 88 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʟʦʣʦʪʘ ʪʠʧʘ ʂʘʨʣʠʥ ʠ 30 ð ʚ ʖʞʥʦʤ ʂʠʪʘʝ [2]. ɼʝʩʷʪʴ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ 

ʪʨʝʥʜʘʭ ʂʘʨʣʠʥ, ɻʝʪʯʝʣ ʠ ʂʦʨʪʝʮ ʩʦʜʝʨʞʘʪ ʙʦʣʝʝ 150 ʪ Au, ʘ ʯʝʪʳʨʝ ð ʙʦʣʝʝ 300 ʪ. ɺ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʳʣʠ ʦʪʢʨʳʪʳ ʠ ʨʘʟʚʝʜʘʥʳ ʪʨʠ ʥʦʚʳʭ ʢʨʫʧʥʝʡʰʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ: ʃʦʥʛ 

ʂʘʥʴʦʥ, ʂʠʥʩʣʠ ʄʘʫʥʪʠʥ ʠ ɻʦʣʜʨʘʰ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʝʩʪʦʨʦʞʜʝʥʠʷ ʟʦʣʦʪʘ ʪʠʧʘ ʂʘʨʣʠʥ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳ ʩʫʙʤʠʢʨʦʥʥʳʤ Au, ʪʘʢʞʝ 

ʥʘʟʳʚʘʝʤʳʤ çʥʝʚʠʜʠʤʳʤè, ʚ ʙʦʛʘʪʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʧʠʨʠʪʝ ʠ ʤʘʨʢʘʟʠʪʝ, ʚ ʢʦʪʦʨʳʭ 

ʩʦʜʝʨʞʘʥʠʷ Au ʧʨʝʚʳʰʘʶʪ ʩʦʪʥʠ ʛ/ʪ. ɿʦʣʦʪʦʩʦʜʝʨʞʘʱʠʝ ʧʠʨʠʪ ʠ ʤʘʨʢʘʟʠʪ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 

ʦʪʜʝʣʴʥʳʭ ʟʝʨʥʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʝʥʝʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠʢʨʦʥ ʚ ʜʠʘʤʝʪʨʝ ʠʣʠ ʚ ʚʠʜʝ ʤʝʣʢʠʭ 

ʚʢʣʶʯʝʥʠʡ ʚ ʙʦʣʝʝ ʨʘʥʥʠʭ ʩʫʣʴʬʠʜʘʭ. ɺ ʮʝʣʦʤ ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʦʪʘ ʚ ʨʫʜʝ ð ʬʫʥʢʮʠʷ ʦʪ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʝʛʦ ʤʳʰʴʷʢʦʚʠʩʪʦʛʦ ʧʠʨʠʪʘ ʨʫʜʥʦʡ ʩʪʘʜʠʠ. ɸʫʨʠʧʠʛʤʝʥʪ, 

ʨʝʘʣʴʛʘʨ ʠ ʘʥʪʠʤʦʥʠʪ ʦʩʘʞʜʘʣʠʩʴ ʚ ʩʚʷʟʠ ʩ ʦʭʣʘʞʜʝʥʠʝʤ ʨʘʩʪʚʦʨʘ ʧʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʟʦʣʦʪʦʥʦʩʥʦʛʦ ʧʠʨʠʪʘ ʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʚʝʨʭʥʠʭ ʫʨʦʚʥʝʡ ʨʫʜʥʦʡ ʢʦʣʦʥʥʳ. 
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ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʟʦʣʦʪʘ ʪʠʧʘ ʂʘʨʣʠʥ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʣʘ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʜʦ ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʷ, ʩʠʩʪʝʤʘ ʨʘʟʣʦʤʦʚ ʛʣʫʙʦʢʦʛʦ ʟʘʣʦʞʝʥʠʷ, ʢʦʪʦʨʘʷ ʠʛʨʘʣʘ 

ʨʦʣʴ ʢʘʥʘʣʦʚ, ʩʦʙʠʨʘʶʱʠʭ ʠ ʧʦʜʚʦʜʷʱʠʭ ʛʣʫʙʠʥʥʳʝ ʬʣʶʠʜʳ.  

ɻʝʥʝʟʠʩ ʢʘʨʣʠʥʩʢʠʭ ʨʫʜ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʜʠʩʢʫʩʩʠʡ. ɹʳʣʠ 

ʧʨʝʜʣʦʞʝʥʳ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʝʩʢʦʣʴʢʦ ʚʟʘʠʤʦʠʩʢʣʶʯʘʶʱʠʭ ʛʠʧʦʪʝʟ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʳʝ ʤʦʜʝʣʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʪʠʧʘ ʂʘʨʣʠʥ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʛʨʫʧʧʳ, ʜʚʝ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʧʦʣʘʛʘʶʪ ʠʭ ʘʤʘʛʤʘʪʠʯʥʦʩʪʴ:  

1) ʧʝʨʝʦʪʣʦʞʝʥʠʷ ʠ/ʠʣʠ ʙʘʩʩʝʡʥʦʚʘʷ;  

2) ʤʝʪʘʤʦʨʬʦʛʝʥʥʘʷ (ʦʨʦʛʝʥʥʘʷ);  

3) ʤʘʛʤʘʪʠʯʝʩʢʘʷ. ʆʪʢʨʳʪʠʝ ʠ ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʚ ʅʝʚʘʜʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ ʥʦʚʳʤ, 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʫʜʘʣʝʥʥʦ-ʚʢʨʘʧʣʝʥʥʳʤ Au-As ʪʠʧʦʤ ʦʨʫʜʝʥʝʥʠʷ ʜʘʣʠ ʠʤʧʫʣʴʩ ʢ ʨʘʟʚʠʪʠʶ 

ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ.  

ɺ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʝʝ ʚʨʝʤʷ (2011 ʛ.) ʥʦʚʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ 

ʤʠʢʨʦʟʦʥʜʦʚʳʭ ʘʥʘʣʠʟʘʭ ʨʫʜʥʳʭ ʤʠʥʝʨʘʣʦʚ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʦ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʶ 

ʤʝʪʘʣʣʦʚ, ʘ ʪʘʢʞʝ ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʟʦʪʦʧʥʳʝ ʜʘʥʥʳʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʠʥʪʨʫʟʠʚʥʳʡ 

ʤʘʛʤʘʪʠʟʤ ʨʝʛʠʦʥʘ, ʧʦʟʚʦʣʠʣʠ ʘʚʪʦʨʘʤ ʫʙʝʜʠʪʝʣʴʥʦ ʦʙʦʩʥʦʚʘʪʴ ʤʘʛʤʘʪʦʛʝʥʥʳʡ ʠʩʪʦʯʥʠʢ 

ʟʦʣʦʪʘ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʙʲʝʢʪʦʚ ʪʠʧʘ ʂʘʨʣʠʥ [3]. ɸʚʪʦʨʳ ʩʚʷʟʳʚʘʶʪ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʦʜʦʙʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ ʧʝʨʝʭʦʜʘ ʦʪ ʧʦʣʦʛʦʡ ʩʫʙʜʫʢʮʠʠ ʢ 

ʫʩʪʘʥʦʚʣʝʥʠʶ ʧʨʝʦʙʣʘʜʘʶʱʝʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʨʘʩʪʷʞʝʥʠʷ ʠ ʚʦʟʦʙʥʦʚʣʝʥʠʶ 

ʤʘʛʤʘʪʠʟʤʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʁʝʣʣʦʫʩʪʦʫʥʩʢʦʛʦ ʧʣʶʤʘ, ʢʦʪʦʨʳʡ ʜʦʣʛʦʝ ʚʨʝʤʷ 

ʵʢʨʘʥʠʨʦʚʘʣʩʷ ʩʫʙʜʫʮʠʨʫʶʱʝʡ ʦʢʝʘʥʠʯʝʩʢʦʡ ʧʣʠʪʦʡ. ʕʢʨʘʥ ʧʨʝʧʷʪʩʪʚʦʚʘʣ ʧʨʦʥʠʢʥʦʚʝʥʠʶ 

ʬʣʶʠʜʦʚ ʠ ʤʘʛʤ ʚ ʢʦʨʫ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʠʭ ʘʢʢʫʤʫʣʷʮʠʠ ʠ ʥʘʢʦʧʣʝʥʠʶ ʧʦʜ ʧʣʠʪʦʡ. ɺ ʤʦʤʝʥʪ 

ʨʘʟʨʫʰʝʥʠʷ ʧʦʩʣʝʜʥʝʡ, ʩʢʦʧʠʚʰʠʝʩʷ ʤʘʛʤʳ ʠ ʬʣʶʠʜʳ ʧʦʣʫʯʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʥʠʢʘʪʴ ʚ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʫʶ ʢʦʨʫ [2ï3]. ʕʪʦ ʩʦʙʳʪʠʝ ʛʝʥʝʨʠʨʫʝʪ ʚʳʩʦʢʦʢʘʣʠʝʚʳʡ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʦʡ 

ʤʘʛʤʘʪʠʟʤ. ʄʘʬʠʯʝʩʢʠʝ ʤʘʥʪʠʡʥʳʝ ʤʘʛʤʳ ʧʨʦʥʠʢʘʣʠ ʚ ʥʠʞʥʶʶ ʢʦʨʫ, ʛʝʥʝʨʠʨʫʷ ʝʝ 

ʯʘʩʪʠʯʥʦʝ ʧʣʘʚʣʝʥʠʝ ʠ ʧʝʨʝʜʘʚʘʷ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʤʘʥʪʠʠ ʁ ʚʝʥʠʣʴʥʳʝ ʣʝʪʫʯʠʝ ʚʝʱʝʩʪʚʘ ʥʘ 

ʢʦʨʦʚʳʡ ʫʨʦʚʝʥʴ. 

ʇʨʦʜʦʣʞʘʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʜʝʶ ʦʪʢʨʳʚʰʝʛʦʩʷ ʘʩʪʝʥʦʩʬʝʨʥʦʛʦ ʦʢʥʘ, ʘʚʪʦʨʳ ʧʦʣʘʛʘʶʪ, 

ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʠʩʘʥʥʳʭ ʩʦʙʳʪʠʡ ʛʝʥʝʨʠʨʦʚʘʣʘʩʴ ʤʘʛʤʘ, ʢʦʪʦʨʘʷ ʧʨʦʠʟʚʦʜʠʣʘ ʠ 

ʥʘʢʘʧʣʠʚʘʣʘ ʟʦʣʦʪʦʥʦʩʥʳʝ ʬʣʶʠʜʳ ʥʘ ʛʣʫʙʠʥʘʭ 10ï12  ʢʤ [3]. ʄʘʛʤʘʪʠʯʝʩʢʠʡ ʨʘʩʧʣʘʚ, ʚ 

ʢʦʥʮʝ ʢʦʥʮʦʚ, ʜʦʩʪʠʛ ʪʦʯʢʠ ʥʘʩʳʱʝʥʠʷ ʣʝʪʫʯʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʚʳʜʝʣʠʣ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʝ 

ʬʣʶʠʜʳ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ Au ʚ ʜʠʩʫʣʴʬʠʜʥʳʭ ʢʦʤʧʣʝʢʩʘʭ. ʈʫʜʦʥʦʩʥʳʝ 

ʬʣʶʠʜʳ, ʢʘʢ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʧʦʜʥʠʤʘʣʠʩʴ ʚʳʰʝ ʢ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʦʟʤʦʞʥʦ, ʚ ʩʚʷʟʠ 

ʪʝʨʤʘʣʴʥʳʤ ʨʘʟʦʛʨʝʚʦʤ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʟʝʤʥʦʡ ʢʦʨʳ (ʥʘ ʛʣʫʙʠʥʝ 6ï10 ʢʤ) ʧʣʫʪʦʥʠʯʝʩʢʠʤʠ 

ʦʯʘʛʘʤʠ. 

ʇʦʜʥʷʚʰʠʩʴ ʢ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʦʜʥʳʝ ʬʣʶʠʜʳ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ 

ʩʝʨʦʚʦʜʦʨʦʜʘ ʩʤʝʰʠʚʘʣʠʩʴ ʩ ʤʝʪʝʦʨʥʦʡ ʚʦʜʦʡ. ɺ ʥʝʩʢʦʣʴʢʠʭ ʢʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʬʣʶʠʜʳ 

ʨʘʩʪʚʦʨʷʣʠ ʠ ʩʫʣʴʬʠʜʠʟʠʨʦʚʘʣʠ ʢʘʨʙʦʥʘʪʥʳʝ ʪʦʣʱʠ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʦʪʣʦʞʝʥʠʶ 

ʟʦʣʦʪʦʥʦʩʥʦʛʦ ʧʠʨʠʪʘ. ʄʘʛʤʘʪʠʯʝʩʢʠʝ ʬʣʶʠʜʳ ʩ ʚʦʟʤʦʞʥʦʡ ʧʦʜʧʠʪʢʦʡ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʤʠ 

ʬʣʶʠʜʘʤʠ ʧʨʦʜʦʣʞʘʣʠ ʜʚʠʛʘʪʴʩʷ ʚʚʝʨʭ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʠʟʚʣʝʢʘʷ ʧʦʧʫʪʥʦ ʠʟ ʚʤʝʱʘʶʱʠʭ 

ʧʦʨʦʜ ʠ ʨʘʩʪʚʦʨʷʷ ʚ ʩʝʙʝ ʨʘʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. Au ʚʤʝʩʪʝ ʩ As, Sb, ʅg, Tl ʠ S ʤʦʛʣʦ ʙʳʪʴ 

ʠʟʚʣʝʯʝʥʦ ʠʟ ʛʣʠʥʠʩʪʳʭ ʧʣʘʩʪʦʚ. ʂʦʛʜʘ ʫʪʦʣʱʝʥʥʘʷ ʚʝʨʭʥʷʷ ʢʦʨʘ ʩʪʘʣʘ ʨʘʩʰʠʨʷʪʴʩʷ, ʚʦʜʥʳʝ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʝ ʬʣʶʠʜʳ ʤʠʛʨʠʨʦʚʘʣʠ ʠ ʧʦʜʥʠʤʘʣʠʩʴ ʚʜʦʣʴ ʛʣʫʙʠʥʥʳʭ ʩʢʚʦʟʥʳʭ ʨʘʟʣʦʤʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʚʥʦʚʴ ʦʪʢʨʳʚʰʠʤʠʩʷ ʨʠʬʪʦʛʝʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. ʈʝʘʢʮʠʠ ʤʝʞʜʫ 

ʫʛʣʝʨʦʜʠʩʪʳʤʠ, ʩʫʣʴʬʠʜʠʟʠʨʦʚʘʥʥʳʤʠ ʠ ʙʘʨʠʪ ʩʦʜʝʨʞʘʱʠʤʠ ʢʘʨʙʦʥʘʪʥʳʤʠ ʧʦʨʦʜʘʤʠ ʠ 

ʚʦʩʭʦʜʷʱʠʤ ʧʦʪʦʢʦʤ ʬʣʶʠʜʦʚ ʤʦʛʣʠ ʧʨʠʚʝʩʪʠ ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʅ2S, ʪʝʤ ʩʘʤʳʤ 
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ʫʚʝʣʠʯʠʚʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ ʬʣʶʠʜʘ Au. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʨʫʜʥʳʝ ʬʣʶʠʜʳ ʙʳʣʠ 

ʨʘʟʙʘʚʣʝʥʳ ʛʣʫʙʦʢʦ ʢʦʥʚʝʢʪʠʨʫʶʱʠʤʠ ʤʝʪʝʦʨʥʳʤʠ ʚʦʜʘʤʠ. ʈʫʜʦʥʦʩʥʳʝ ʬʣʶʠʜʳ 

ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʚ ʦʙʣʘʩʪʷʭ ʩʪʨʫʢʪʫʨʥʳʭ ʣʦʚʫʰʝʢ, ʛʜʝ ʙʳʣʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚʦʜʦʫʧʦʨʳ, 

ʩʧʦʩʦʙʩʪʚʫʷ ʧʦʚʳʰʝʥʥʦʡ ʨʝʘʢʮʠʠ ʬʣʶʠʜ/ʧʦʨʦʜʘ. ɸʢʪʠʚʥʳʝ ʬʣʶʠʜʳ ʜʝʢʘʨʙʦʥʘʪʠʟʠʨʦʚʘʣʠ, 

ʘʨʛʠʣʣʠʟʠʨʦʚʘʣʠ ʠ ʩʫʣʴʬʠʜʠʟʠʨʦʚʘʣʠ ʚʤʝʱʘʶʱʠʝ ʧʦʨʦʜʳ. ɺʦʟʤʦʞʥʦ, ʩʥʠʞʝʥʠʝ ʧʨʠʪʦʢʘ 

ʨʫʜʥʳʭ ʬʣʶʠʜʦʚ ʠ ʚʦʚʣʝʯʝʥʠʝ ʤʝʪʝʦʨʥʳʭ ʚʦʜ ʚ ʩʠʩʪʝʤʫ ʚʳʟʚʘʣʠ ʩʤʝʰʠʚʘʥʠʝ ʬʣʶʠʜʦʚ, ʠʭ 

ʦʭʣʘʞʜʝʥʠʝ ʠ ʦʩʘʞʜʝʥʠʝ ʤʠʥʝʨʘʣʦʚ ʧʦʟʜʥʝʡ ʨʫʜʥʦʡ ʩʪʘʜʠʠ (ʘʫʨʠʧʠʛʤʝʥʪ, ʨʝʘʣʴʛʘʨ, 

ʤʠʥʝʨʘʣʳ Tl). ʆʩʪʘʪʦʯʥʳʝ, ʨʘʟʙʘʚʣʝʥʥʳʝ, ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʬʣʶʠʜʳ ʥʘ ʚʳʭʦʜʘʭ ʨʫʜʥʳʭ 

ʟʦʥ ʣʦʢʘʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʣʠ ʙʝʟʨʫʜʥʳʝ ʜʞʘʩʧʝʨʦʠʜʳ. 

 

 
 

ʆʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ, 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʭ, ʧʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʤʝʱʘʶʱʠʭ ʦʨʫʜʝʥʝʥʠʝ 

ʧʦʨʦʜ, ʦʢʦʣʦʨʫʜʥʳʭ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ʠ ʨʫʜʥʦʛʦ ʚʝʱʝʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 
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ʚʳʩʦʢʦʪʦʯʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. ʅʘʫʯʥʳʡ ʘʥʘʣʠʟ ʨʘʟʨʦʟʥʝʥʥʳʭ ʬʘʢʪʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʘʧʦʢʘʨʙʦʥʘʪʥʦʤʫ ʟʦʣʦʪʦʤʫ ʦʨʫʜʝʥʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʤʠʨʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ.  

ʆʙʦʙʱʘʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʦʣʦʪʦʛʦ ʦʨʫʜʝʥʝʥʠʷ ʪʠʧʘ ʂʘʨʣʠʥ: 

-ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʤ ʬʘʮʠʷʤ ʬʣʠʰʦʠʜʥʳʭ ʠ ʪʫʨʙʠʜʠʪʦʚʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦ-ʰʝʣʴʬʦʚʦʡ ʬʦʨʤʘʮʠʠ ʧʘʩʩʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ; 

-ʢʦʥʪʨʦʣʴ ʦʨʫʜʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʘʤʠ ʛʣʫʙʦʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʨʝʛʠʦʥʘʣʴʥʳʤ ʥʘʜʚʠʛʦʤ; 

-ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʦʙʩʪʘʥʦʚʢʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʠʟʤʝʥʝʥʠʝʤ ʨʝʞʠʤʘ ʩʞʘʪʠʷ ʥʘ 

ʨʝʞʠʤ ʨʘʩʪʷʞʝʥʠʷ, ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʨʠʬʪʦʛʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʥʘʜʧʣʶʤʦʚʦʡ ʧʦʟʠʮʠʠ; 

-ʯʝʪʢʦ ʧʨʦʷʚʣʝʥʥʘʷ ʤʠʥʝʨʘʣʦʛʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʘʷ ʟʦʥʘʣʴʥʦʩʪʴ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʚ 

ʥʘʜʨʫʜʥʦʡ ʠ ʫʜʘʣʝʥʦ ʚʝʨʭʥʝʨʫʜʥʦʡ ʟʦʥʘʭ ʘʨʛʠʣʣʠʟʠʪʦʚ ʩ ʨʝʘʣʴʛʘʨ-ʘʫʨʠʧʠʛʤʝʥʪ-ʢʠʥʦʚʘʨʥʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ, ʘ ʥʘ ʩʨʝʜʥʝ ʨʫʜʥʦʤ ʫʨʦʚʥʝ ʜʞʘʩʧʝʨʦʠʜʦʚ ʩ ʤʠʢʨʦʟʝʨʥʠʩʪʦʡ ʟʦʣʦʪʦʥʦʩʥʦʡ 

ʧʠʨʠʪ-ʤʘʨʢʘʟʠʪʦʚʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʫʨʦʚʥʷʭ ʚ ʟʦʥʳ ʩ 

ʟʦʣʦʪʦʥʦʩʥʳʤ ʘʨʩʝʥʦʧʠʨʠʪʦʤ; 

-ʨʫʜʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʚʢʨʘʧʣʝʥʥʳʤ ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʤ çʥʝʚʠʜʠʤʳʤè (ʤʠʢʨʦʥʥʳʤ) 

ʟʦʣʦʪʦʤ, ʧʨʠʫʨʦʯʝʥʥʦʤ ʥʘ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʢ ʛʣʠʥʠʩʪʳʤ ʤʠʥʝʨʘʣʘʤ, ʘ ʛʣʫʙʞʝ-ʢ 

ʩʫʙʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤ ʩʫʣʴʬʠʜʘʤ;  

- ʟʦʣʦʪʦ-ʨʪʫʪʥʦ-ʩʫʨʴʤʷʥʦ-ʪʘʣʣʠʝʚʦ-ʤʳʰʴʷʢʦʚʳʡ ʛʝʦʭʠʤʠʯʝʩʢʠʡ ʩʧʝʢʪʨ ʦʨʫʜʝʥʝʥʠʷ; 

-ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʨʫʜʦʦʙʨʘʟʫʶʱʠʭ ʬʣʶʠʜʦʚ (180ï240 Áʉ) ʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʟʦʣʦʪʦʥʦʩʥʦʛʦ ʚʳʩʦʢʦ ʤʳʰʴʷʢʦʚʠʩʪʦʛʦ ʧʠʨʠʪʘ (<200 Áʉ). 

ɺ ʎʝʥʪʨʘʣʴʥʦʘʟʠʘʪʩʢʦʡ ʨʫʜʥʦʡ ʧʨʦʚʠʥʮʠʠ ʘʧʦʢʘʨʙʦʥʘʪʥʦʝ ʟʦʣʦʪʦʝ ʦʨʫʜʝʥʝʥʠʝ 

ʠʟʚʝʩʪʥʦ ʩ ʚʦʩʴʤʠʜʝʩʷʪʳʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ, ʢʦʛʜʘ ʙʳʣʠ ʦʪʢʨʳʪʳ ʤʝʩʪʦʨʦʞʜʝʥʠʝ 

ʂʘʥʯʦʯ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʠ ʨʫʜʦʧʨʦʷʚʣʝʥʠʝ ɸʢʘʪʘ ʚ ʏʘʢʳʣʢʘʣʷʥʩʢʦʤ ʤʝʛʘʙʣʦʢʝ [4ï6]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʏʘʢʳʣʢʘʣʷʥʩʢʠʡ ʤʝʛʘʙʣʦʢ (ʈʠʩʫʥʦʢ 1) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʤ 

ʛʝʪʝʨʦʛʝʥʥʳʤ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ. ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʨʘʟʨʝʟʳ ʧʘʣʝʦʟʦʷ ʜʦʩʪʘʪʦʯʥʦ 

ʦʜʥʦʪʠʧʥʳ ʠ ʩʦʩʪʦʷʪ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʚʫʣʢʘʥʦʛʝʥʥʦ-ʪʝʨʨʠʛʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʦʨʜʦʚʠʢʘ-ʩʠʣʫʨʘ, ʢʘʨʙʦʥʘʪʥʳʭ ʠ ʢʨʝʤʥʠʩʪʦ-ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʬʦʨʤʘʮʠʡ ʩʠʣʫʨʘ-

ʜʝʚʦʥʘ ʠ ʪʝʨʨʠʛʝʥʥʳʭ ʬʦʨʤʘʮʠʡ ʢʘʨʙʦʥʘ. ʌʘʢʪʠʯʝʩʢʠ ʞʝ ʵʪʠ ʵʣʝʤʝʥʪʳ ʛʨʫʧʧʠʨʫʶʪʩʷ ʠ ʧʦ 

ʚʝʨʪʠʢʘʣʠ, ʠ ʧʦ ʣʘʪʝʨʘʣʠ ʚʝʩʴʤʘ ʧʨʠʯʫʜʣʠʚʦ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʚ ʩʚʷʟʠ ʩ ʤʥʦʛʦʢʨʘʪʥʦ 

ʧʨʦʷʚʣʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʰʘʨʴʠʨʦʚʘʥʠʷ. 

ɼʣʷ ʏʘʢʳʣʢʘʣʷʥʩʢʦʛʦ ʤʝʛʘʙʣʦʢʘ ʚʩʣʝʜʩʪʚʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʦʡ ʥʘʨʫʰʝʥʥʦʩʪʠ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʨʘʟʨʝʟʦʚ ʢʦʣʣʠʟʠʦʥʥʳʤʠ ʜʠʩʣʦʢʘʮʠʷʤʠ, ʧʨʠʚʦʜʷʱʠʤʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʘʢʝʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʩʪʘʥʜʘʨʪʥʳʡ 

ʬʦʨʤʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʥʘ ʙʘʟʝ ʨʠʪʤʦʩʪʨʘʪʠʛʨʘʬʠʠ ʥʝʚʦʟʤʦʞʝʥ. ɺ ʜʘʥʥʦʡ ʟʦʥʝ ʦʪʩʫʪʩʪʚʫʶʪ 

ʧʦʣʥʳʝ ʨʘʟʨʝʟʳ ʩʘʤʦʡ ʜʨʝʚʥʝʡ ʰʘʭʨʠʦʤʦʥʩʢʦʡ ʩʚʠʪʳ, ʘ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʦʙʲʝʤ ʠ ʩʦʩʪʘʚ 

ʤʘʜʤʦʥʩʢʦʡ, ʭʦʜʞʘʢʫʨʛʘʥʩʢʦʡ, ʘʢʙʘʩʘʡʩʢʦʡ ʠ ʤʘʨʛʫʟʦʨʩʢʦʡ ʩʚʠʪ ʜʠʩʢʫʪʠʨʫʶʪʩʷ.  

ʈʘʟʨʝʟ ʧʘʣʝʦʟʦʡʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʧʣʦʱʘʜʠ ʏʂʄɹ ʩ ʫʯʝʪʦʤ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ [7ï8]:  

1. ʊʝʨʨʠʛʝʥʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʘʷ ʪʦʣʱʘ ð ʆ2-3 

2. ʊʫʬʦʛʝʥʥʦ-ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʘʷ ʪʦʣʱʘ ð S1 

3. ɼʦʣʦʤʠʪʦʚʘʷ ʪʦʣʱʘ ð S1-2 

4. ʀʟʚʝʩʪʢʦʚʦ-ʜʦʣʦʤʠʪʦʚʘʷ ʪʦʣʱʘ ð S2 

5. ʀʟʚʝʩʪʥʷʢʦʚʘʷ ʪʦʣʱʘ ð D1 
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6. ʂʨʝʤʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʘʷ ʪʦʣʱʘ ð D1-2 

7. ʆʣʠʩʪʦʩʪʨʦʤʦʚʘʷ ʪʦʣʱʘ ð ʉ2-3. 

1. ʊʝʨʨʠʛʝʥʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʘʷ ʪʦʣʱʘ ʆ2-3 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚ ʨʘʡʦʥʝ ʰʘʭʨʠʦʤʦʥʩʢʦʡ ʩʚʠʪʝ 

ʠ ʩʣʦʞʝʥʘ ʜʚʫʤʷ ʪʠʧʘʤʠ ʨʘʟʨʝʟʦʚ. ʅʠʞʥʷʷ ʯʘʩʪʴ ʪʦʣʱʠ ð ʚʫʣʢʘʥʦʛʝʥʥʦ-ʪʝʨʨʠʛʝʥʥʘʷ 

(ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʢʚʘʨʮ-ʩʝʨʠʮʠʪʦʚʳʭ, ʢʚʘʨʮ-ʭʣʦʨʠʪ-ʩʝʨʠʮʠʪʦʚʳʭ ʩʣʘʥʮʝʚ, ʢʚʘʨʮ-

ʧʦʣʝʚʦʰʧʘʪʦʚʳʭ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ, ʧʨʠ ʧʦʜʯʠʥʝʥʥʦʡ ʨʦʣʠ ʪʫʬʦʚ ʠ ʪʫʬʬʠʪʦʚ 

ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ), ʘ ʚʝʨʭʥʷʷ ð ʚʫʣʢʘʥʦʛʝʥʥʘʷ (ʣʠʧʘʨʠʪʳ ʠ ʬʝʣʴʟʠʪʳ, ʜʘʮʠʪʦʚʳʝ ʠ ʢʚʘʨʮʝʚʳʝ 

ʧʦʨʬʠʨʳ, ʘʥʜʝʟʠʪʳ ʠ ʘʥʜʝʟʠʪʦʚʳʝ ʧʦʨʬʠʨʠʪʳ, ʪʫʬʳ ʢʠʩʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʦʚ, 

ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʝ ʧʝʩʯʘʥʠʢʠ ʠ ʢʨʝʤʥʠ).  

2. ʊʫʬʦʛʝʥʥʦ-ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʘʷ ʪʦʣʱʘ S1 ʠʟʚʝʩʪʥʘ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʰʠʥʛʩʢʦʡ 

ʩʚʠʪʳ, ʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʝʪ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʆ2-3 ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠ 

ʩʦʛʣʘʩʥʦ ʧʦʜʩʪʠʣʘʝʪ ʜʦʣʦʤʠʪʳ ʥʠʞʥʝʛʦ ʩʠʣʫʨʘ. ʉʦʩʪʘʚ ʦʧʠʩʳʚʘʝʤʦʡ ʧʘʯʢʠ ʧʝʩʪʨ ʠ 

ʬʘʮʠʘʣʴʥʦ ʠʟʤʝʥʯʠʚ (ʠʟʚʝʩʪʥʷʢʠ ʩ ʤʘʣʦʤʦʱʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʪʝʨʨʠʛʝʥʥʳʭ ʠ ʵʬʬʫʟʠʚʥʦ-

ʪʝʨʨʠʛʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ). ʄʦʱʥʦʩʪʴ ʧʘʯʢʠ ʚʘʨʴʠʨʫʝʪ ʦʪ 20 ʜʦ 100 ʤ. 

3. ɼʦʣʦʤʠʪʦʚʘʷ ʪʦʣʱʘ S1-2 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʫʪʫʨʘʢʩʢʦʡ ʩʚʠʪʝ. ɺ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʝʟʘ ʵʪʦʡ 

ʧʘʯʢʠ ʟʘʣʝʛʘʝʪ ʛʦʨʠʟʦʥʪ ʘʤʬʠʧʦʨʦʚʳʭ ʜʦʣʦʤʠʪʦʚ ʤʦʱʥʦʩʪʴʶ 1,0ï7,0  ʤ. ʆʥ ʨʘʩʧʨʦʩʪʨʘʥʝʥ 

ʥʝ ʧʦʚʩʝʤʝʩʪʥʦ ʠ ʯʘʩʪʦ ʥʘ ʝʛʦ ʤʝʩʪʝ ʦʪʤʝʯʘʶʪʩʷ ʛʣʠʥʠʩʪʳʝ ʜʦʣʦʤʠʪʳ. ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ 

ʜʦʣʦʤʠʪʦʚ ʷʚʣʷʝʪʩʷ ʠʭ ʙʠʪʫʤʠʥʦʟʥʦʩʪʴ. ɺʝʩʴʤʘ ʯʘʩʪʦ ʧʦʨʦʜʘ ʨʘʩʩʝʢʘʝʪʩʷ 

ʨʘʟʥʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʪʦʥʢʠʤʠ ʞʠʣʢʘʤʠ ʙʝʣʦʛʦ ʢʘʣʴʮʠʪʘ, ʯʪʦ ʧʨʠʜʘʝʪ ʧʘʯʢʝ 

ʧʩʝʚʜʦʙʨʝʢʯʠʝʚʫʶ ʪʝʢʩʪʫʨʫ. ɺ ʢʦʥʪʘʢʪʝ ʩ ʠʥʪʨʫʟʠʝʡ ʠ ʧʦ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʥʘʨʫʰʝʥʠʷʤ 

ʥʘʙʣʶʜʘʝʪʩʷ ʤʨʘʤʦʨʠʟʘʮʠʷ ʜʦʣʦʤʠʪʦʚ ʠ ʥʘʣʠʯʠʝ ʩʢʘʨʥʦʚʳʭ ʤʠʥʝʨʘʣʦʚ (ʜʠʦʧʩʠʜ-

ʪʨʝʤʦʣʠʪʦʚʳʭ ʧʨʦʞʠʣʢʦʚ). ʄʦʱʥʦʩʪʴ ʧʘʯʢʠ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 300ï400  ʤ. 

4. ʀʟʚʝʩʪʢʦʚʦ-ʜʦʣʦʤʠʪʦʚʘʷ ʪʦʣʱʘ S2 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʫʧʨʫʢʩʢʦʡ ʩʚʠʪʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ 

ʢʘʨʙʦʥʘʪʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʤʝʥʷʶʱʠʤʠ ʩʚʦʡ ʩʦʩʪʘʚ ʦʪ ʯʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʜʦ ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ 

ʜʦʣʦʤʠʪʦʚ. ʄʦʱʥʦʩʪʴ ʧʘʯʢʠ ʚʘʨʴʠʨʫʝʪ ʦʪ 40 ʜʦ 300 ʤ. 

5. ʀʟʚʝʩʪʥʷʢʦʚʘʷ ʪʦʣʱʘ D1 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʜʤʦʥʩʢʦʡ ʩʚʠʪʝ. ʃʝʞʘʯʠʡ ʙʦʢ ʧʘʯʢʠ 

ʬʠʢʩʠʨʫʝʪʩʷ ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʛʥʝʟʜ ʠ ʣʠʥʟ ʜʦʣʦʤʠʪʘ, ʘ ʚʠʩʷʯʠʡ ï ʧʦ ʧʦʷʚʣʝʥʠʶ ʠʟʚʝʩʪʢʦʚʦ-

ʢʨʝʤʥʠʩʪʳʭ ʧʦʨʦʜ. ɺ ʩʦʩʪʘʚʝ ʧʘʯʢʠ ʧʨʝʦʙʣʘʜʘʶʪ ʤʘʩʩʠʚʥʳʝ ʪʦʥʢʦʟʝʨʥʠʩʪʳʝ ʠʟʚʝʩʪʥʷʢʠ ʩ 

ʣʠʥʟʘʤʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʜʦʣʦʤʠʪʦʚ ʠ ʢʚʘʨʮ-ʧʦʣʝʚʦʰʧʘʪ-ʩʝʨʠʮʠʪ-ʭʣʦʨʠʪʦʚʳʭ ʩʣʘʥʮʝʚ. 

ʄʦʥɦʦʩʪʴ ʧʘʯʢʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 50 ʜʦ 100 ʤ. 

6. ʂʨʝʤʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʘʷ ʪʦʣʱʘ D1-2 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʭʦʜʞʘʢʫʨʛʘʥʩʢʦʡ ʩʚʠʪʝ ʨʘʡʦʥʘ. ɺ 

ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʝʟʘ ʧʘʯʢʠ ʟʘʣʝʛʘʶʪ ʧʦʣʦʩʯʘʪʳʝ ʢʨʝʤʥʠʩʪʳʝ ʩʣʘʥʮʳ ʚ ʚʠʜʝ ʣʠʥʟ ʤʦʱʥʦʩʪʴʶ 

1ï10  ʤ. ɺʳʰʝ ʧʦ ʨʘʟʨʝʟʫ ʨʘʟʚʠʚʘʶʪʩʷ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʧʦʣʦʩʯʘʪʳʝ ʠʟʚʝʩʪʥʷʢʠ ʩ ʪʦʥʢʠʤʠ 

ʧʨʦʩʣʦʷʤʠ, ʞʝʣʚʘʢʘʤʠ, ʣʠʥʟʘʤʠ ʢʨʝʤʥʝʡ (çʣʝʥʪʦʯʥʳʝ ʠʟʚʝʩʪʥʷʢʠè). ɺʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ 

ʛʦʨʠʟʦʥʪ çʣʝʥʪʦʯʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚè ʩʤʝʥʷʝʪʩʷ ʛʦʨʠʟʦʥʪʦʤ ʜʦʣʦʤʠʪʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʩ 

ʧʨʦʩʣʦʷʤʠ ʠ ʛʥʝʟʜʘʤʠ ʯʝʨʥʳʭ ʜʦʣʦʤʠʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʥʪʘʢʪʦʚʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ 

ʢʨʝʤʥʠʩʪʳʝ ʩʣʘʥʮʳ ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ ʢʚʘʨʮ-ʧʦʣʝʚʦʰʧʘʪʦʚʳʝ ʨʦʛʦʚʠʢʠ. ʄʦʱʥʦʩʪʴ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʘ çʣʝʥʪʦʯʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚè ʥʝ ʧʨʝʚʳʰʘʝʪ 30 ʤ, ʘ ʤʦʱʥʦʩʪʴ ʚʩʝʡ 

ʧʘʯʢʠ ʙʦʣʝʝ 150 ʤ.  

ʇʨʦʜʫʢʪʠʚʥʳʤʠ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʢʘʨʥʦʚʦ-ʨʫʜʥʳʭ ʟʘʣʝʞʝʡ ʚ ʚʝʨʭʥʝʤ 

ʷʨʫʩʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʦʨʦʜʳ ʠʟʚʝʩʪʢʦʚʦ-ʜʦʣʦʤʠʪʦʚʦʡ, ʠʟʚʝʩʪʥʷʢʦʚʦʡ ʠ 

ʢʨʝʤʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʦʡ ʧʘʯʝʢ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʪʠʧʳ ʩʢʘʨʥʦʚʦ-ʨʫʜʥʳʭ ʪʝʣ ð 

ʤʝʞʧʣʘʩʪʦʚʳʡ, ʢʦʥʪʘʢʪʦʚʳʡ, ʰʪʦʢʚʝʨʢʦʚʳʡ.  

7. ʆʣʠʩʪʦʩʪʨʦʤʦʚʘʷ ʪʦʣʱʘ ʉ2-3 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚ ʨʘʡʦʥʝ ʤʘʣʴʛʫʟʦʨʩʢʦʡ ʩʚʠʪʝ ʠ 

ʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ. ɺ ʝʝ ʩʦʩʪʘʚ 
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ʚʭʦʜʷʪ ʘʣʝʚʨʦʣʠʪʳ, ʘʨʛʠʣʣʠʪʦʚʳʝ ʠ ʢʨʝʤʥʠʩʪʦ-ʛʣʠʥʠʩʪʳʝ ʩʣʘʥʮʳ, ʧʝʩʯʘʥʠʢʠ ʠ 

ʢʦʥʛʣʦʤʝʨʘʪʳ. ʇʦʣʥʘʷ ʤʦʱʥʦʩʪʴ ʪʦʣʱʠ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ. 

ʐʘʭʨʠʦʤʦʥʩʢʘʷ ʩʚʠʪʘ (ʆ2-3 sh) ð ʩʣʦʞʝʥʘ ʜʚʫʤʷ ʪʠʧʘʤʠ ʨʘʟʨʝʟʦʚ.  ʅʠʞʥʷʷ ʯʘʩʪʴ ʩʚʠʪʳ 

ð ʚʫʣʢʘʥʦʛʝʥʥʦ-ʪʝʨʨʠʛʝʥʥʘʷ (ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʢʚʘʨʮ-ʩʝʨʠʮʠʪʦʚʳʭ, ʢʚʘʨʮ-ʭʣʦʨʠʪ-ʩʝʨʠʮʠʪʦʚʳʭ 

ʩʣʘʥʮʝʚ, ʢʚʘʨʮ-ʧʦʣʝʚʦʰʧʘʪʦʚʳʭ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ ʩ ʧʨʦʩʣʦʷʤʠ ʢʚʘʨʮʝʚʳʭ 

ʛʨʘʚʝʣʠʪʦʚ ʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʤʦʱʥʦʩʪʴʶ 3ï8  ʤ, ʧʨʠ ʧʦʜʯʠʥʝʥʥʦʡ ʨʦʣʠ ʪʫʬʦʚ ʠ ʪʫʬʬʠʪʦʚ 

ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ). ɺʝʨʭʥʷʷ ð ʚʫʣʢʘʥʦʛʝʥʥʘʷ (ʣʠʧʘʨʠʪʳ ʠ ʬʝʣʴʟʠʪʳ, ʜʘʮʠʪʦʚʳʝ ʠ ʢʚʘʨʮʝʚʳʝ 

ʧʦʨʬʠʨʳ, ʘʥʜʝʟʠʪʳ ʠ ʘʥʜʝʟʠʪʦʚʳʝ ʧʦʨʬʠʨʠʪʳ, ʪʫʬʳ ʢʠʩʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʦʚ, 

ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʝ ʧʝʩʯʘʥʠʢʠ ʠ ʢʨʝʤʥʠ). ʍʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʧʦʨʦʜ ʩʚʠʪʳ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʨʘʩʩʣʘʥʮʦʚʘʥʥʦʩʪʴ, ʦʙʠʣʠʝ ʭʣʦʨʠʪʦʚʳʭ ʠʣʠ ʩʝʨʠʮʠʪʦʚʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʠ ʩʫʱʝʩʪʚʝʥʥʦ 

ʢʚʘʨʮʝʚʳʡ ʩʦʩʪʘʚ ʜʣʷ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʭ ʨʘʟʥʦʩʪʝʡ.  

 

ʊʘʙʣʠʮʘ 1. 

ʉʈɽɼʅʀɽ ʉʆɼɽʈɾɸʅʀʗ ʍʀʄʀʏɽʉʂʀʍ ʕʃɽʄɽʅʊʆɺ 

ɺ ʆʉʅʆɺʅʓʍ ʃʀʊʆʊʀʇɸʍ ʇʆʈʆɼ ʐɸʍʈʀʆʄʆʅʉʂʆʁ ʉɺʀʊʓ 
 

ʕʣʝʤʝʥʪʳ 1 2 3 4 

As 9 ð ð ð 

Pb 11,4 17,2 9 10 

Ag ð ð 0,3 ð 

Cu 20,5 35,2 27 30 

Zn 53,5 62,4 54 ð 

Co 7,4 9,7 8 7 

Ni 11,5 17,2 5 20 

V 58 80,6 80 ð 

Cr 58,5 69,6 100 7 

Ba 510 574 320 120 

W ð 7 17 ð 

Sn ð 2,2 ð ð 

ʊi 3200 4846 4170 140 

Mn 430 516 410 124 

Sc 12,4 22 16 ð 

Y 10,4 20,5 19 ð 

Yb 1,8 3,1 2,6 ð 

Zr 90,5 208 110 20 

Be 2,2 1,9 1,5 6 

Sr 33,5 77,8 75 90 

Ga 4,5 10,9 9 7 

ʇʨʠʤʝʯʘʥʠʝ: 1 ð ʨʘʩʩʣʘʥʮʦʚʘʥʥʳʝ ʘʣʝʚʨʦʣʠʪʳ; 2 ð ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ ʠ 

ʧʝʩʯʘʥʠʢʦʚ; 3 ð ʧʝʩʯʘʥʠʢʠ; 4 ð ʠʟʚʝʩʪʥʷʢʠ, ð ð ʦʪʩʫʪʩʪʚʠʝ ʟʥʘʯʘʱʠʭ ʩʦʜʝʨʞʘʥʠʡ 

 

ʐʠʥʛʩʢʘʷ ʩʚʠʪʘ (S1sn) ʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʝʪ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʆ2-3 

ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠ ʩʦʛʣʘʩʥʦ ʧʦʜʩʪʠʣʘʝʪ ʜʦʣʦʤʠʪʳ ʥʠʞʥʝʛʦ ʩʠʣʫʨʘ. ʉʚʠʪʘ ʭʘʨʘʢʪʝʨʥʘ 

ʧʝʩʪʨʦʪʦʡ ʩʦʩʪʘʚʘ ʠ ʬʘʮʠʘʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʩʣʘʛʘʶʱʠʭ ʝʝ ʧʦʨʦʜ. ʉʫʱʝʩʪʚʝʥʥʦ 

ʢʘʨʙʦʥʘʪʥʳʡ ʪʠʧ ʨʘʟʨʝʟʘ ʩʚʠʪʳ (ʤʦʱʥʦʩʪʴʶ 10ï50 ʤ) ʩʣʦʞʝʥ ʪʦʥʢʦʩʣʦʠʩʪʳʤʠ 

ʜʦʣʦʤʠʪʠʩʪʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ ʧʝʨʝʤʝʥʥʦʡ ʧʨʠʤʝʩʴʶ ʫʛʣʠʩʪʦ-ʛʣʠʥʠʩʪʦʛʦ, 

ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʛʦ, ʣʠʙʦ ʧʝʩʯʘʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ (çʣʝʥʪʦʯʥʳʝ ʠʟʚʝʩʪʥʷʢʠè) ʩ ʧʝʨʝʭʦʜʘʤʠ ʚ 

ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ ʩʣʘʥʮʳ ʠ ʢʘʨʙʦʥʘʪʠʟʠʨʦʚʘʥʥʳʝ ʪʫʬʳ ʜʘʮʠʪ-ʣʠʧʘʨʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ. ʆʯʝʥʴ 
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ʭʘʨʘʢʪʝʨʥʳ, ʭʦʪʷ ʠ ʨʝʜʢʠ, ʧʨʦʩʣʦʠ ʩʝʨʳʭ ʧʠʨʠʪʠʟʠʨʦʚʘʥʥʳʭ ʢʚʘʨʮʝʚʳʭ ʧʝʩʯʘʥʠʢʦʚ ʠ 

ʛʨʘʚʝʣʠʪʦʚ (ʤʦʱʥʦʩʪʴʶ 1ï5 ʤ). ʉʫʱʝʩʪʚʝʥʥʦ ʵʬʬʫʟʠʚʥʳʡ ʪʠʧ ʨʘʟʨʝʟʘ ʧʨʝʜʩʪʘʚʣʝʥ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ, ʪʫʬʘʤʠ ʠ ʧʦʜʯʠʥʝʥʥʳʤʠ ʠʤ ʣʠʧʘʨʠʪʦʚʳʤʠ ʠ ʜʘʮʠʪʦʚʳʤʠ ʣʘʚʘʤʠ ʠ ʣʘʚʦʙʨʝʢʯʠʷʤʠ, 

ʧʝʨʝʤʝʞʘʶʱʠʤʠʩʷ ʩ ʪʫʬʦʧʝʩʯʘʥʠʢʘʤʠ ʠ ʠʟʚʝʩʪʢʦʚʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ. ʄʦʱʥʦʩʪʴ 

ʵʬʬʫʟʠʚʥʦʛʦ ʪʠʧʘ ʨʘʟʨʝʟʘ 0ï90 ʤ. 

  
 

ʊʘʙʣʠʮʘ 2.  

ʉʈɽɼʅʀɽ ʉʆɼɽʈɾɸʅʀʗ ʍʀʄʀʏɽʉʂʀʍ ʕʃɽʄɽʅʊʆɺ  

ɺ ʆʉʅʆɺʅʓʍ ʃʀʊʆʊʀʇɸʍ ʇʆʈʆɼ ʐʀʅɻʉʂʆʁ ʉɺʀʊʓ 
 

ʕʣʝʤʝʥʪʳ  1 2 3 4 

As ð ð ð ð 

Pb 8,4 98 16 35,5 

Ag ð 0,33 ð ð 

Cu 16,5 70 23,6 36 

Zn 13 43 42,8 52,5 

Co 5,9 10 5,9 11,3 

Ni 8,4 35 12,4 18,5 

V 9,5 78 46,7 86 

Cr 13,5 66 38,2 64,5 

Ba 105 480 390 675 

W ð 15 ð 3,5 

Sn 3,4 ʥ. ʜ.    10,6 2,1 

ʊi 510 260 2110 4785 

Mn 150 440 425 470 

Sc ð 1 16,2 25 

Y ð 20 17,8 8 

Yb 1,8 2,1 1,8 1,2 

Zr 13,2 43 74,4 130 

Be 1,5 2,1 5,6 2,3 

Sr 70,5 72 83,2 85 

Ga 6,8 9 7,5 10,5 

ʇʨʠʤʝʯʘʥʠʝ: 1 ð ʠʟʚʝʩʪʥʷʢʠ; 2 ð ʠʟʚʝʩʪʥʷʢʠ ʩ ʧʨʦʩʣʦʷʤʠ ʜʦʣʦʤʠʪʦʚʳʭ ʨʘʟʥʦʩʪʝʡ; 3 ð ʠʟʚʝʩʪʥʷʢʠ 

ʩ ʧʨʦʩʣʦʷʤʠ ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ; 4 ð ʛʣʠʥʠʩʪʳʝ ʩʣʘʥʮʳ, ʧʝʩʯʘʥʠʢʠ, ʘʣʝʚʨʦʣʠʪʳ; ʥ. ʜ. ð ʥʝʪ ʜʘʥʥʳʭ, 

ð ð ʦʪʩʫʪʩʪʚʠʝ ʟʥʘʯʘʱʠʭ ʩʦʜʝʨʞʘʥʠʡ 

 

ɼʦʣʦʤʠʪʦʚʳʝ ʩʝʢʮʠʠ ʢʘʨʙʦʥʘʪʥʦʡ ʬʦʨʤʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʫʪʫʨʘʢʩʢʦʡ (S1-2ʢt) ʠ 

ʢʫʧʨʫʢʩʢʦʡ (S2ʢʨ) ʩʚʠʪʘʤʠ.  

ʆʪʣʦʞʝʥʠʷ ʢʫʪʫʨʘʢʩʢʦʡ ʩʚʠʪʳ ʩʦʛʣʘʩʥʦ ʩ ʨʝʟʢʠʤ, ʣʠʙʦ ʧʦʩʪʝʧʝʥʥʳʤ ʧʝʨʝʭʦʜʦʤ 

ʟʘʣʝʛʘʶʪ ʥʘ ʠʟʚʝʩʪʥʷʢʘʭ ʰʠʥʛʩʢʦʡ ʩʚʠʪʳ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʦʥʘ ʜʦʣʦʤʠʪʘʤʠ, ʨʘʩʯʣʝʥʝʥʥʳʤʠ ʥʘ 

ʜʚʝ ʧʦʜʩʚʠʪʳ ʧʦ ʦʢʨʘʩʢʝ, ʙʠʦʛʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʠ ʪʝʢʩʪʫʨʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ. ʅʠʞʥʷʷ 

ʧʦʜʩʚʠʪʘ ʩʣʦʞʝʥʘ ʣʠʣʦʚʦ-ʯʝʨʥʳʤʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʤʠ ʘʤʬʠʧʦʨʦʚʳʤʠ ʜʦʣʦʤʠʪʘʤʠ 

ʥʝʷʩʥʦʩʣʦʠʩʪʳʤʠ ʠ ʣʠʥʟʦʚʘʪʦ-ʚʦʣʥʠʩʪʦ-ʩʣʦʠʩʪʳʤʠ. ɺ ʝʝ ʦʩʥʦʚʘʥʠʠ ʯʘʩʪʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ 

ʤʘʨʢʠʨʫʶʱʠʡ ʛʦʨʠʟʦʥʪ ʩʪʨʦʤʘʪʦʧʦʨʦʚʦ-ʨʫʛʦʟʦʚʳʭ ʙʠʦʩʪʨʦʤʦʚ. ɺʝʨʭʥʷʷ ʧʦʜʩʚʠʪʘ ʩʣʦʞʝʥʘ 

ʪʝʤʥʦ-ʩʝʨʳʤʠ, ʩʝʨʳʤʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʜʦʣʦʤʠʪʘʤʠ ʷʩʥʦʧʦʣʦʩʯʘʪʳʤʠ, ʦʙʣʦʤʦʯʥʳʤʠ, 

ʣʠʥʟʦʚʘʪʦʩʣʦʠʩʪʳʤʠ, ʫʯʘʩʪʢʘʤʠ ʘʤʬʠʧʦʨʦʚʳʤʠ, ʣʠʙʦ ʚʦʜʦʨʦʩʣʝʚʦ-ʜʝʪʨʠʪʦʚʳʤʠ. ɺ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʧʦʜʩʚʠʪʳ ʯʝʪʢʦ ʚʳʜʝʣʷʶʪʩʷ ʧʣʘʩʪʳ ʙʝʣʳʭ ʩʘʭʘʨʦʚʠʜʥʳʭ ʜʦʣʦʤʠʪʦʚ. ʍʘʨʘʢʪʝʨʥʦʡ 

ʯʝʨʪʦʡ ʜʦʣʦʤʠʪʦʚ ʷʚʣʷʝʪʩʷ ʠʭ ʙʠʪʫʤʠʥʦʟʥʦʩʪʴ. ɺʝʩʴʤʘ ʯʘʩʪʦ ʧʦʨʦʜʘ ʨʘʩʩʝʢʘʝʪʩʷ 
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ʨʘʟʥʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʪʦʥʢʠʤʠ ʞʠʣʢʘʤʠ ʙʝʣʦʛʦ ʢʘʣʴʮʠʪʘ, ʯʪʦ ʧʨʠʜʘʝʪ ʧʘʯʢʝ 

ʧʩʝʚʜʦʙʨʝʢʯʠʝʚʫʶ ʪʝʢʩʪʫʨʫ. ɺ ʢʦʥʪʘʢʪʝ ʩ ʠʥʪʨʫʟʠʝʡ ʠ ʧʦ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʥʘʨʫʰʝʥʠʷʤ 

ʥʘʙʣʶʜʘʝʪʩʷ ʤʨʘʤʦʨʠʟʘʮʠʷ ʜʦʣʦʤʠʪʦʚ ʠ ʥʘʣʠʯʠʝ ʩʢʘʨʥʦʚʳʭ ʤʠʥʝʨʘʣʦʚ (ʜʠʦʧʩʠʜ-

ʪʨʝʤʦʣʠʪʦʚʳʭ ʧʨʦʞʠʣʢʦʚ). ʄʦʱʥʦʩʪʴ ʢʫʪʫʨʘʢʩʢʦʡ ʩʚʠʪʳ ʚ ʥʝʥʘʨʫʰʝʥʥʳʭ ʯʘʩʪʷʭ ʨʘʟʨʝʟʦʚ 

ʜʣʷ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʂʘʰʢʘʜʘʨʴʠ ð 400 ʤ, ʚ ʧʨʝʜʝʣʘʭ ʗʭʪʦʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ 320ï420  ʤ.  

 

ʊʘʙʣʠʮʘ 3.  

ʉʈɽɼʅʀɽ ʉʆɼɽʈɾɸʅʀʗ ʍʀʄʀʏɽʉʂʀʍ ʕʃɽʄɽʅʊʆɺ  

ɺ ʆʉʅʆɺʅʓʍ ʃʀʊʆʊʀʇɸʍ ʇʆʈʆɼ ʂʋʊʋʈɸʂʉʂʆʁ ʉɺʀʊʓ 
 

ʕʣʝʤʝʥʪʳ 1 2 3 4 

As ð ð ð ð 

Pb 6,4 5,6 6 6,7 

Ag ð 0,5 0,28 0,8 

Cu 19,3 24 15,5 21 

Zn ð 60 ð ð 

Co 6,7 ð 5,5 3 

Ni 8,4 ð ð ð 

V 13,3 7 3,8 5,5 

Cr 15,5 9,9 7,2 9,6 

Ba 140 ð 52,5 41 

W ð ð ð ð 

Sn ð ð ð 5 

Ti 419 ð 176,4 585 

Mn 195 ð 135 275 

Sc 3,1 ð ð ð 

Y 3,1 ð ð ð 

Yb 2,7 ð ð ð 

Zr 11,8 6,6 6,6 9 

Be 0,7 0,6 0,4 1,1 

Sr 247 140 560 550 

Ga 6,5 ð 6,2 7,4 

ʇʨʠʤʝʯʘʥʠʝ: 1 ð ʠʟʚʝʩʪʥʷʢʠ; 2 ð ʠʟʚʝʩʪʥʷʢʠ ʩ ʧʨʦʩʣʦʷʤʠ ʜʦʣʦʤʠʪʦʚʳʭ ʨʘʟʥʦʩʪʝʡ; 3 ð ʠʟʚʝʩʪʥʷʢʠ 

ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʝ; 4 ð ʠʟʚʝʩʪʢʦʚʳʝ ʩʣʘʥʮʳ ʩ ʧʨʦʩʣʦʷʤʠ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʜʦʣʦʤʠʪʦʚ; ð ð 

ʦʪʩʫʪʩʪʚʠʝ ʟʥʘʯʘʱʠʭ ʩʦʜʝʨʞʘʥʠʡ 

 

ʆʪʣʦʞʝʥʠʷ ʢʫʧʨʫʢʩʢʦʡ ʩʚʠʪʳ ʩ ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʢʫʪʫʨʘʢʩʢʦʡ ʩʚʠʪʳ ʠʤʝʶʪ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠ ʩʦʛʣʘʩʥʫʶ, ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʯʝʪʢʫʶ ʛʨʘʥʠʮʫ ʧʦ ʧʦʜʦʰʚʝ ʧʝʨʚʦʛʦ ʧʣʘʩʪʘ 

ʠʟʚʝʩʪʥʷʢʦʚ (ʠʥʦʛʜʘ ʦʨʛʘʥʦʛʝʥʥʳʭ). ʇʨʝʜʩʪʘʚʣʝʥʳ ʪʦʣʱʝʡ ʧʝʨʝʩʣʘʠʚʘʶʱʠʭʩʷ ʙʨʝʢʯʠʝʚʠʜʥʦ-

ʩʛʫʩʪʢʦʚʳʭ ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʜʦʣʦʤʠʪʦʚ, ʜʦʣʦʤʠʪʦʚʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʦʨʛʘʥʦʛʝʥʥʦ-ʜʝʪʨʠʪʦʚʳʭ, 

ʩʦʜʝʨʞʘʱʠʭ ʧʨʦʩʣʦʠ ʜʦʣʦʤʠʪʦʚ, ʦʨʛʘʥʦʛʝʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʩ ʦʙʠʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ ʨʫʛʦʟ 

(ʪʨʠʧʣʘʟʤʘʪʠʜ), ʬʘʚʦʟʠʪʠʜ, ʙʨʘʭʦʠʧʦʜ, ʨʝʞʝ ð ʞʝʣʚʘʢʠ ʠ ʣʠʥʟʳ ʢʨʝʤʥʝʡ. ʅʠʞʥʠʡ ʢʦʥʪʘʢʪ 

ʩʚʠʪʳ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʠʩʯʝʟʥʦʚʝʥʠʶ ʠʟ ʨʘʟʨʝʟʘ ʯʠʩʪʳʭ ʜʦʣʦʤʠʪʦʚ (ʠʥʦʛʜʘ ʪʦʣʴʢʦ ʧʦ ʜʘʥʥʳʤ 

ʢʘʨʙʦʥʘʪʥʦʛʦ ʘʥʘʣʠʟʘ), ʚʝʨʭʥʠʡ ʧʦ ʧʦʷʚʣʝʥʠʶ ʯʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ.  

ʉʚʦʝʦʙʨʘʟʥʳʡ çʜʝʢʦʨʘʪʠʚʥʳʡè ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʳʡ ʨʠʩʫʥʦʢ ʧʦʨʦʜ ʩʚʠʪʳ, ʭʦʨʦʰʦ 

ʧʦʤʦʛʘʶʱʠʡ ʧʨʠ ʝʝ ʧʨʦʩʣʝʞʠʚʘʥʠʠ, ʦʙʨʘʟʦʚʘʥ ʪʦʥʢʠʤ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʣʠʥʟʦʚʠʜʥʦ- ʠ 

ʯʝʪʢʦʚʠʜʥʦʧʦʣʦʩʯʘʪʳʭ ʙʦʣʝʝ ʪʝʤʥʳʭ ʠʟʚʝʩʪʢʦʚʳʭ ʜʦʣʦʤʠʪʦʚ ʠ ʙʦʣʝʝ ʩʚʝʪʣʳʭ ʜʦʣʦʤʠʪʦʚʳʭ 

ʠʟʚʝʩʪʥʷʢʦʚ. ʄʦʱʥʦʩʪʴ ʚ ʧʨʝʜʝʣʘʭ ʗʭʪʦʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ 50ï150  ʤ.  
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ʀʟʚʝʩʪʢʦʚʳʝ ʩʝʢʮʠʠ ʢʘʨʙʦʥʘʪʥʦʡ ʬʦʨʤʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʨʦʜʘʤʠ ʤʘʜʤʦʥʩʢʦʡ ʩʚʠʪʳ 

(D1dm), ʚ ʥʠʟʘʭ ʨʘʟʨʝʟʘ ʢʦʪʦʨʦʡ ʧʨʝʦʙʣʘʜʘʶʪ ʩʣʘʙʦ ʙʠʪʫʤʠʥʦʟʥʳʝ ʥʝʷʩʥʦʧʦʣʦʩʯʘʪʳʝ 

ʠʟʚʝʩʪʥʷʢʠ, ʚ ʚʝʨʭʘʭ ð ʤʘʩʩʠʚʥʳʝ ʘʬʘʥʠʪʦʚʳʝ ʠʟʚʝʩʪʥʷʢʠ. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʨʘʟʨʝʟʘ ʤʘʜʤʦʥʩʢʦʡ ʩʚʠʪʳ ʚ ʧʨʝʜʝʣʘʭ ʨʫʜʥʦʛʦ ʧʦʣʷ ð ʨʘʟʚʠʪʠʝ ʥʘ ʛʨʘʥʠʮʝ S2-D1 ʣʠʥʟ ʠ 

ʧʨʦʩʣʦʝʚ ʢʨʝʤʥʝʡ ʠ ʘʣʝʚʨʠʪʦʚʳʭ ʩʣʘʥʮʝʚ, ʦʩʦʙʝʥʥʦ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ, ʛʜʝ ʤʦʱʥʦʩʪʴ 

ʧʦʜʦʙʥʦʛʦ ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʜʦʩʪʠʛʘʝʪ 25ï30  ʤ. ʃʝʞʘʯʠʡ ʙʦʢ ʩʚʠʪʳ ʬʠʢʩʠʨʫʝʪʩʷ ʧʦ 

ʫʤʝʥʴʰʝʥʠʶ ʛʥʝʟʜ ʠ ʣʠʥʟ ʜʦʣʦʤʠʪʘ, ʘ ʚʠʩʷʯʠʡ ð ʧʦ ʧʦʷʚʣʝʥʠʶ ʠʟʚʝʩʪʢʦʚʦ-ʢʨʝʤʥʠʩʪʳʭ 

ʧʦʨʦʜ. ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ʜʦ 150ï250  ʤ.  

 

ʊʘʙʣʠʮʘ 4. 

ʉʈɽɼʅʀɽ ʉʆɼɽʈɾɸʅʀʗ ʍʀʄʀʏɽʉʂʀʍ ʕʃɽʄɽʅʊʆɺ  

ɺ ʆʉʅʆɺʅʓʍ ʃʀʊʆʊʀʇɸʍ ʇʆʈʆɼ ʍʆɼɾɸʂʋʈɻɸʅʉʂʆʁ ʉɺʀʊʓ 
 

ʕʣʝʤʝʥʪʳ 1 2 3 4 

As 1,8 2 ð ð 

Pb 40,3 5,8 8,4 10,4 

Ag 0,3 0,3 0,6 ð 

Cu 16 9,5 16 24 

Zn ʥ. ʜ. 13,0 ð 58 

Co 6,7 3,6 5,9 7,9 

Ni 3,3 5,5 ð 12 

V 6 7 8,7 59 

Cr 11,6 6,5 18,6 45 

Ba 483 130 37 580 

W ð ð ð ð 

Sn 1,8 ð ð ð 

ʊi 138,7 290 390 2890 

Mn 414,3 480 89 400 

Sc 2,1 3 ð 10,4 

Y 2,4 3,3 ð 10,4 

Yb 0,2 0,4 ð 2,7 

Zr 10,1 6,4 9,8 130 

Be 0,4 0,4 0,6 1,6 

Sr 66,7 37 ð 67 

Ga 4,1 3,5 ð 8,3 

ʇʨʠʤʝʯʘʥʠʝ: 1 ð ʠʟʚʝʩʪʥʷʢʠ; 2 ð ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʢʨʝʤʥʠʩʪʳʭ ʩʣʘʥʮʝʚ; 3 ð 

ʠʟʚʝʩʪʥʷʢʠ ʩ ʧʨʦʩʣʦʷʤʠ ʜʦʣʦʤʠʪʦʚ; 4 ð ʢʨʝʤʥʠʩʪʳʝ ʩʣʘʥʮʳ ʩ ʧʨʦʩʣʦʷʤʠ ʠʟʚʝʩʪʥʷʢʦʚ; ʥ. ʜ. ð ʥʝʪ 

ʜʘʥʥʳʭ; ð ð ʦʪʩʫʪʩʪʚʠʝ ʟʥʘʯʘʱʠʭ ʩʦʜʝʨʞʘʥʠʡ 

 

ʍʦʜʞʘʢʫʨʛʘʥʩʢʘʷ ʩʚʠʪʘ (D1hd) ʠʤʝʝʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʏʂʄɹ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʣʠʪʯʘʪʳʤʠ ʧʝʩʯʘʥʠʩʪʳʤʠ ʜʦʣʦʤʠʪʠʩʪʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ ʧʣʘʩʪʘʤʠ, ʣʠʥʟʘʤʠ 

ʠ ʞʝʣʚʘʢʘʤʠ ʢʨʝʤʥʝʡ. ʂʦʥʪʘʢʪ ʩ ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʨʝʟʢʠʡ, ʭʦʪʷ ʩʣʝʜʦʚ ʨʘʟʤʳʚʘ 

ʠ ʥʝʩʦʛʣʘʩʠʷ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. ɺ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʝʟʘ ʩʚʠʪʳ ʟʘʣʝʛʘʶʪ ʧʦʣʦʩʯʘʪʳʝ ʢʨʝʤʥʠʩʪʳʝ 

ʩʣʘʥʮʳ ʚ ʚʠʜʝ ʣʠʥʟ ʤʦʱʥʦʩʪʴʶ 1ï10  ʤ. ɺʳʰʝ ʧʦ ʨʘʟʨʝʟʫ ʨʘʟʚʠʚʘʶʪʩʷ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ 

ʧʦʣʦʩʯʘʪʳʝ ʠʟʚʝʩʪʥʷʢʠ ʩ ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʷʤʠ, ʞʝʣʚʘʢʘʤʠ, ʣʠʥʟʘʤʠ ʢʨʝʤʥʝʡ (çʣʝʥʪʦʯʥʳʝ 

ʠʟʚʝʩʪʥʷʢʠè). ɺʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʛʦʨʠʟʦʥʪ çʣʝʥʪʦʯʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚè ʩʤʝʥʷʝʪʩʷ ʛʦʨʠʟʦʥʪʦʤ 

ʜʦʣʦʤʠʪʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʩ ʧʨʦʩʣʦʷʤʠ ʠ ʛʥʝʟʜʘʤʠ ʯʝʨʥʳʭ ʜʦʣʦʤʠʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʥʪʘʢʪʦʚʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʢʨʝʤʥʠʩʪʳʝ ʩʣʘʥʮʳ ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ ʢʚʘʨʮ-ʧʦʣʝʚʦʰʧʘʪʦʚʳʝ 
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ʨʦʛʦʚʠʢʠ. ʄʦʱʥʦʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʘ çʣʝʥʪʦʯʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚè ʥʝ ʧʨʝʚʳʰʘʝʪ 30 ʤ, 

ʘ ʤʦʱʥʦʩʪʴ ʚʩʝʡ ʧʘʯʢʠ ʙʦʣʝʝ 150 ʤ. 

ʅʘʯʠʥʘʷ ʩʦ ʩʨʝʜʥʝʛʦ ʢʘʨʙʦʥʘ, ʬʦʨʤʠʨʫʶʪʩʷ ʛʨʘʙʝʥʦʧʦʜʦʙʥʳʝ ʩʠʥʬʦʨʤʥʳʝ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʚʳʧʦʣʥʝʥʥʳʝ ʪʝʨʨʠʛʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʤʘʣʴʛʫʟʦʨʩʢʦʡ ʩʚʠʪʳ ʩ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʚʢʣʶʯʝʥʠʷʤʠ ʦʣʠʩʪʦʣʠʪʦʚ ʠ ʦʣʠʩʪʦʧʣʘʢ. ʕʪʠ ʧʦʟʠʮʠʠ, ʚ ʦʩʥʦʚʥʦʤ, 

ʬʠʢʩʠʨʫʶʪ ʧʦʩʪʬʨʦʥʪʘʣʴʥʳʡ ʧʨʦʛʠʙ ʰʘʨʴʠʨʦʚʘʥʥʳʭ ʧʣʘʩʪʠʥ, ʚʳʧʦʣʥʷʝʤʳʡ ʦʙʣʦʤʢʘʤʠ 

ʢʘʨʙʦʥʘʪʥʳʭ ʧʣʘʩʪʦʚ ʜʝʚʦʥʩʢʦʛʦ ʠ ʩʠʣʫʨʠʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʥʠʟʳ ʰʘʨʴʷʞʥʳʭ 

ʧʣʘʩʪʠʥ. 

ʄʘʣʴʛʫʟʦʨʩʢʘʷ ʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʣʠʰʝʚʦʡ ʠ ʬʣʠʰʦʠʜʥʦʡ ʪʦʣʱʝʡ ʩʣʘʥʮʝʚ, 

ʘʨʛʠʣʣʠʪʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ, ʧʝʩʯʘʥʠʢʦʚ ʩ ʣʠʥʟʘʤʠ, ʧʨʦʩʣʦʷʤʠ ʠ ʧʘʯʢʘʤʠ ʛʨʘʚʝʣʠʪʦʚ ʠ 

ʢʦʥʛʣʦʤʝʨʘʪʦʚ; ʛʦʨʠʟʦʥʪʘʤʠ ʦʣʠʩʪʦʩʪʨʦʤ, ʚʢʣʶʯʘʶʱʠʭ ʦʣʠʩʪʦʣʠʪʳ, ʦʣʠʩʪʦʧʣʘʢʠ, ʛʣʳʙʳ, 

ʚʘʣʫʥʳ ʠ ʦʙʣʦʤʢʠ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ (ʦʪ ʆ3 ʜʦ ʉ2) ʢʘʨʙʦʥʘʪʥʳʭ, ʢʨʝʤʥʠʩʪʳʭ, ʨʝʞʝ 

ʪʝʨʨʠʛʝʥʥʳʭ ʠ ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʧʦʨʦʜ. ʇʦʣʥʘʷ ʤʦʱʥʦʩʪʴ ʩʚʠʪʳ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ. 

 
 

ʊʘʙʣʠʮʘ 5.  

ʉʈɽɼʅʀɽ ʉʆɼɽʈɾɸʅʀʗ ʍʀʄʀʏɽʉʂʀʍ ʕʃɽʄɽʅʊʆɺ 

 ɺ ʆʉʅʆɺʅʓʍ ʃʀʊʆʊʀʇɸʍ ʇʆʈʆɼ ʄɸʃʔɻʋɿɸʈʉʂʆʁ ʉɺʀʊʓ 
 

ʕʣʝʤʝʥʪʳ 1 2 3 4 

As ð ð ð ð 

Pb 7,8 9,7 7,8 ð 

Ag ð ð ð 0,7 

Cu 20 27,7 12 31 

Zn 50 53 ð 30 

Co 5 13 ð 5 

Ni 8 52,7 8 13 

V 64 78,7 64 70 

Cr 110 131,3 110 59 

Ba 270 282 66 130 

W ð 13,7 ð 28 

Sn ð ð ð ð 

ʊi 2790 3643 99 960 

Mn 290 275 160 250 

Sc 9 19 ð ð 

Y 9,8 14,1 ð 10 

Yb 2 2,5 ð 2 

Zr 110 81 ð 76 

Be 1,1 1,1 0,8 1 

Sr 60 24,7 63 ð 

Ga ʥ. ʜ. ʥ. ʜ. ð ð 

ʇʨʠʤʝʯʘʥʠʝ: 1 ð ʨʘʩʩʣʘʥʮʦʚʘʥʥʳʝ ʘʣʝʚʨʦʣʠʪʳ; 2 ð ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʩʣʘʥʮʝʚ ʠ ʧʝʩʯʘʥʠʢʦʚ; 3 ð 

ʠʟʚʝʩʪʥʷʢʠ, ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʝ ʠʟʚʝʩʪʥʷʢʠ; 4 ð ʠʟʚʝʩʪʢʦʚʦ-ʢʨʝʤʥʠʩʪʳʝ ʩʣʘʥʮʳ,  ʥ. ʜ. ð ʥʝʪ 

ʜʘʥʥʳʭ, ð ð ʦʪʩʫʪʩʪʚʠʝ ʟʥʘʯʘʱʠʭ ʩʦʜʝʨʞʘʥʠʡ 

 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʤʘʪʝʨʠʘʣʦʚ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ    

ʦʧʨʝʜʝʣʝʥʳ ʩʫʙʢʣʘʨʢʦʚʳʝ ʩʦʜʝʨʞʘʥʠʷ ʦʩʥʦʚʥʳʭ ʨʫʜʦʛʝʥʥʳʭ ɻ ʣʝʤʝʥʪʦʚ (131), ʩʦʟʜʘʶʱʠʭ 

ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʟʦʣʦʪʦʥʦʩʥʳʭ ʧʠʨʠʪʘʭ ʢʘʢ ʘʧʦʢʘʨʙʦʥʘʪʥʦʛʦ ʟʦʣʦʪʦʛʦ 
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ʦʨʫʜʝʥʝʥʠʷ, ʪʘʢ ʠ ʨʦʜʩʪʚʝʥʥʳʭ ʝʤʫ ʬʦʨʤʘʮʠʡ (ʟʦʣʦʪʦ-ʨʝʜʢʦʤʝʪʘʣʴʥʦ-ʩʫʣʴʬʠʜʥʦ-ʢʚʘʨʮʝʚʦʡ ʠ 

ʟʦʣʦʪʦ-ʩʫʣʴʬʠʜʥʦ-ʢʚʘʨʮʝʚʦʡ). 

ʆʛʨʘʥʠʯʝʥʥʳʝ ʜʦʥʦʨʥʳʝ ʩʚʦʡʩʪʚʘ, ʢʘʢ ʢʘʨʙʦʥʘʪʥʦʡ ʩʨʝʜʳ, ʪʘʢ ʠ ʧʦʜʩʪʠʣʘʶʱʠʭ 

ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʘʛʘʪʴ 

ʶʚʝʥʠʣʴʥʫʶ ʧʨʠʨʦʜʫ ʟʦʣʦʪʘ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʘʧʦʢʘʨʙʦʥʘʪʥʦʛʦ ʟʦʣʦʪʦʛʦ ʦʨʫʜʝʥʝʥʠʷ ʠ 

ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʧʦʠʩʢʠ ʠʩʪʦʯʥʠʢʦʚ ʨʫʜʦʛʝʥʝʨʠʨʫʶʱʠʭ ʬʣʶʠʜʦʚ ʥʘ ʛʣʫʙʦʢʠʭ ʫʨʦʚʥʷʭ 

ʩʪʨʫʢʪʫʨ ʪʨʘʥʩʢʦʨʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʉʫʤʤʠʨʫʷ ʧʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʪʨʦʝʥʠʠ ʢʘʨʙʦʥʘʪʥʳʭ ʠ 

ʢʨʝʤʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʪʦʣʱ ʏʂʄɹ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ: ʩʨʝʜʥʝ - ʠ ʢʨʫʧʥʦʩʣʦʠʩʪʳʝ ʩʝʨʳʝ ʠ 

ʪʝʤʥʦ-ʩʝʨʳʝ ʜʦʣʦʤʠʪʳ ʠ ʜʦʣʦʤʠʪʠʩʪʳʝ ʠʟʚʝʩʪʥʷʢʠ ʢʫʧʨʫʢʩʢʦʡ ʩʚʠʪʳ ʚʝʨʭʥʝʛʦ ʩʠʣʫʨʘ; 

ʢʨʫʧʥʦ- ʠ ʤʘʩʩʠʚʥʦʩʣʦʠʩʪʳʝ ʠʟʚʝʩʪʥʷʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʨʛʘʥʦʛʝʥʥʳʝ, ʤʘʜʤʦʥʩʢʦʡ ʩʚʠʪʳ 

ʥʠʞʥʝʛʦ ʜʝʚʦʥʘ; ʛʣʠʥʠʩʪʳʝ ʧʣʠʪʯʘʪʳʝ ʩʨʝʜʥʝ- ʠ ʪʦʥʢʦʩʣʦʠʩʪʳʝ ʩ ʧʣʘʩʪʘʤʠ ʢʨʫʧʥʦʩʣʦʠʩʪʳʭ 

ʠ ʩ ʣʠʥʟʘʤʠ ʠ ʝʜʠʥʠʯʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʢʨʝʤʥʝʡ ʥʠʞʥʝʭʦʜʞʘʢʫʨʛʘʥʩʢʦʡ ʧʦʜʩʚʠʪʳ; ʛʣʠʥʠʩʪʳʝ 

ʧʣʠʪʯʘʪʳʝ ʩʨʝʜʥʝ- ʠ ʪʦʥʢʦʩʣʦʠʩʪʳʝ ʠʟʚʝʩʪʥʷʢʠ, ʨʠʪʤʠʯʝʩʢʠ ʯʝʨʝʜʫʶʱʠʝʩʷ ʩ ʢʨʝʤʥʠʩʪʳʤʠ 

ʘʨʛʠʣʣʠʪʘʤʠ ʠ ʢʨʝʤʥʷʤʠ ʩʨʝʜʥʝʭʦʜʞʘʢʫʨʛʘʥʩʢʦʡ ʧʦʜʩʚʠʪʳ; ʦʨʛʘʥʦʛʝʥʥʦ-ʦʙʣʦʤʦʯʥʳʝ ʠ 

ʢʨʠʥʦʠʜʥʦ-ʜʝʪʨʠʪʦʚʳʝ ʠʟʚʝʩʪʥʷʢʠ ʢʨʫʧʥʦ- ʠ ʪʦʣʩʪʦʩʣʦʠʩʪʳʝ ʩʦ ʩʪʷʞʝʥʠʷʤʠ ʠ ʢʦʨʦʯʢʘʤʠ 

ʢʨʝʤʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʯʝʨʝʜʫʶʱʠʝʩʷ ʩ ʧʘʯʢʘʤʠ ʩʨʝʜʥʝ- ʠ ʪʦʥʢʦʩʣʦʠʩʪʳʭ 

ʧʣʠʪʯʘʪʳʭ ʛʣʠʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʩʣʘʛʘʶʱʠʝ ʥʠʞʥʶʶ ʧʦʣʦʚʠʥʫ ʚʝʨʭʥʝʭʦʜʞʘʢʫʨʛʘʥʩʢʦʡ 

ʧʦʜʩʚʠʪʳ ʚ ʦʙʲʝʤʝ ʦʙʠʩʦʬʠʪʩʢʠʭ ʩʣʦʝʚ; ʬʪʘʥʠʪʳ, ʛʣʠʥʠʩʪʦ-ʢʨʝʤʥʠʩʪʳʝ ʧʦʨʦʜʳ ʩ ʨʝʜʢʠʤʠ 

ʧʣʘʩʪʘʤʠ ʦʙʣʦʤʦʯʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʩʣʘʛʘʶʱʠʝ ʚʝʨʭʥʶʶ ʧʦʣʦʚʠʥʫ ʚʝʨʭʥʝʭʦʜʞʘʢʫʨʛʘʥʩʢʦʡ 

ʧʦʜʩʚʠʪʳ ʚ ʦʙʲʝʤʝ ʥʦʚʠʭʫʰʢʩʢʠʭ ʩʣʦʝʚ. 

ʀʟʚʝʩʪʥʷʢʠ ʭʦʜʞʘʢʫʨʛʘʥʩʢʦʡ ʩʚʠʪʳ ʠʤʝʶʪ ʯʝʪʢʦ ʧʨʦʷʚʣʝʥʥʳʡ ʧʣʠʪʯʘʪʳʡ ʭʘʨʘʢʪʝʨ, 

ʥʝʨʘʚʥʦʤʝʨʥʫʶ ʧʨʠʤʝʩʴ ʛʣʠʥʠʩʪʦʛʦ ʠ ʛʣʠʥʠʩʪʦ-ʢʨʝʤʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʂʘʨʙʦʥʘʪʥʳʝ ʦʪʣʦʞʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʠ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʩʨʝʜʳ (ʚ ʚʠʜʝ ʩʪʨʫʢʪʫʨʥʦ- ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʣʦʚʫʰʝʢ) ʜʣʷ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ, ʦʩʘʞʜʝʥʠʷ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʦʣʦʪʘ.  

ʂʘʨʙʦʥʘʪʥʳʝ ʛʦʨʠʟʦʥʪʳ ð ʚʘʞʥʝʡʰʠʡ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ, ʩʪʨʫʢʪʫʨʥʳʡ ʠ 

ʨʫʜʦʦʙʨʘʟʫʶʱʠʡ ʬʘʢʪʦʨ (ʜʨʦʙʣʝʥʥʳʝ ʠ ʚʳʩʦʢʦʧʦʨʠʩʪʳʝ ʜʝʢʘʣʴʮʠʪʠʟʠʨʦʚʘʥʥʳʝ ʧʦʨʦʜʳ ð 

ʩʨʝʜʘ ʜʣʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʤʝʪʘʩʦʤʘʪʠʪʦʚ, ʠʩʪʦʯʥʠʢ ʩʝʨʳ ʠ, ʚʦʟʤʦʞʥʦ, ʨʫʜʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ; ʦʙʣʘʩʪʴ ʨʘʟʚʠʪʠʷ ʢʘʨʙʦʥʘʪʥʳʭ ʦʩʘʜʢʦʚ ð ʧʦʣʠʛʦʥ ʜʣʷ ʣʦʢʘʣʠʟʘʮʠʠ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʫʜʥʳʭ ʨʘʡʦʥʦʚ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ). ɺʝʜʫʱʠʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ 

ʨʘʟʚʠʪʠʝ ʟʦʣʦʪʦʥʦʩʥʳʭ ʤʝʪʘʩʦʤʘʪʠʪʦʚ, ʷʚʣʷʝʪʩʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʠʭ ʢ ʟʦʥʘʤ ʚʳʩʦʢʦʡ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʨʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ ʨʝʞʠʤʘ ʢʠʩʣʦʪʥʦʩʪʠ-ʱʝʣʦʯʥʦʩʪʠ ʚ 

ʢʘʨʙʦʥʘʪʥʦʡ ʩʨʝʜʝ, ʦʙʫʩʣʦʚʠʚʰʝʝ ʧʦʜʚʠʞʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ (Si, Ca, Na, K, Au, As ʠ ʜʨ.). 

ɺʝʜʫʱʠʤ ʬʘʢʪʦʨʦʤ ʨʫʜʦʦʪʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʥʘʨʫʰʝʥʥʦʩʪʴ ʢʘʨʙʦʥʘʪʥʳʭ 

ʧʦʨʦʜ (ʙʨʝʢʯʠʨʦʚʘʥʠʝ, ʨʘʩʩʣʘʥʮʝʚʘʥʠʝ, ʩʤʷʪʠʝ) ʠ ʧʨʦʷʚʣʝʥʠʝ ʚ ʥʠʭ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-

ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʆʩʘʜʠʪʝʣʷʤʠ ʟʦʣʦʪʘ ʠʟ ʨʫʜʦʥʦʩʥʳʭ ʨʘʩʪʚʦʨʦʚ ʤʦʛʫʪ ʪʘʢʞʝ 

ʙʳʪʴ ʫʛʣʝʨʦʜ ʠ ʛʣʠʥʠʩʪʳʝ ʤʠʥʝʨʘʣʳ. 

ʍʠʤʠʟʤ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʧʦʢʘʨʙʦʥʘʪʥʳʭ ʟʦʣʦʪʳʭ ʨʫʜ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ 

ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ. ʉʫʜʷ ʧʦ ʭʘʨʘʢʪʝʨʫ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʳʭ ʤʠʥʝʨʘʣʦʚ ʚ ʟʦʥʘʭ ʘʧʦʢʘʨʙʦʥʘʪʥʦʛʦ 

ʟʦʣʦʪʦʛʦ ʦʨʫʜʝʥʝʥʠʷ (ʚ ʦʩʥʦʚʥʦʤ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʡ ʢʚʘʨʮ ʠ ʛʠʜʨʦʩʣʶʜʳ) ʩʦʩʪʘʚ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ ʘʣʶʤʦʩʠʣʠʢʘʪʥʳʡ. ɺ ʩʦʩʪʘʚʝ ʚʤʝʱʘʶʱʠʭ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʢʘʣʴʮʠʡ, ʤʘʛʥʠʡ ʠ ʫʛʣʝʢʠʩʣʦʪʘ. ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʛʠʜʨʦʪʝʨʤ ʩ 

ʢʘʨʙʦʥʘʪʥʳʤʠ ʧʦʨʦʜʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʝ ʟʘʤʝʱʝʥʠʝ ʢʘʨʙʦʥʘʪʦʚ ʢʨʝʤʥʝʟʝʤʦʤ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ6. 2021 

https://doi.org/10.33619/2414-2948/67 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 50 

ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʜʞʘʩʧʝʨʦʠʜʦʚ ʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ ʵʥʜʦʛʝʥʥʳʭ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ, ʚ 

ʦʩʥʦʚʥʦʤ, ʚ ʤʝʞʟʝʨʥʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʨʠʢʩʘ, ʣʠʙʦ ʚ ʪʦʥʯʘʡʰʠʭ ʪʨʝʱʠʥʢʘʭ. 

ɽʩʣʠ ʚ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʤ ʨʘʩʪʚʦʨʝ ʥʘʨʷʜʫ ʩ ʟʦʣʦʪʦʤ ʝʩʪʴ ʠ ʘʥʠʦʥʳ WO3, ʪʦ 

ʦʩʚʦʙʦʞʜʘʶʱʠʡʩʷ CaO ʚ ʧʨʦʮʝʩʩʝ ʦʢʨʝʤʥʝʥʠʷ ʠʜʝʪ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʰʝʝʣʠʪʘ ʉʘWO4, ʯʪʦ 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʤʥʦʛʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʪʠʧʘ ʂʘʨʣʠʥ. 

ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʦʣʦʪʦʨʫʜʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜʘʭ ʏʂʄɹ 

ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʩʪʨʘʪʦʫʨʦʚʝʥʴ ʜʣʷ ʣʦʢʘʣʠʟʘʮʠʠ 

ʘʧʦʢʘʨʙʦʥʘʪʥʦʛʦ ʟʦʣʦʪʦʛʦ ʦʨʫʜʝʥʝʥʠʷ ʚ ʚʠʜʝ ʭʦʜʞʘʢʫʨʛʘʥʩʢʦʡ ʩʚʠʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ 

ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʢʘʨʙʦʥʘʪʥʳʭ ʠ ʢʨʝʤʥʠʩʪʳʭ ʧʦʨʦʜ. ʂʨʝʤʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʘʷ ʪʦʣʱʘ ʷʚʣʷʝʪʩʷ 

ʵʣʝʤʝʥʪʦʤ ʤʠʦʛʝʦʩʠʥʢʣʠʥʘʣʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʚ ʫʩʣʦʚʠʷʭ ʰʝʣʴʬʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ 

ʧʘʩʩʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ, 

ʩʪʨʫʢʪʫʨʥʳʤ ʠ ʨʫʜʦʦʙʨʘʟʫʶʱʠʤ ʬʘʢʪʦʨʦʤ.  ʂʘʨʙʦʥʘʪʥʘʷ ʩʨʝʜʘ ʦʧʨʝʜʝʣʷʝʪ ʨʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ 

ʨʝʞʠʤʘ ʢʠʩʣʦʪʥʦʩʪʠ-ʱʝʣʦʯʥʦʩʪʠ ʨʘʩʪʚʦʨʦʚ ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʦʜʚʠʞʥʦʩʪʴ ʮʝʣʦʛʦ ʨʷʜʘ 

ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ (Si, Ca, Na, K, Au, As, Hg, Sb, Ag ʠ Pb).   
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʦʯʚʝ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʙʣʝʤʘ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʳ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʘʢʪʫʘʣʴʥʘʷ ʚ ʩʚʷʟʠ ʩ 

ʨʘʟʚʠʪʠʝʤ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɹʘʰʢʦʨʪʦʩʪʘʥ ʷʚʣʷʝʪʩʷ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʤ ʨʝʛʠʦʥʦʤ. ɺ ʨʘʙʦʪʝ 

ʦʧʨʝʜʝʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʦʯʚʝ ʬʣʫʦʨʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. ʀʩʩʣʝʜʫʝʤʘʷ 

ʧʦʯʚʘ ʦʪʥʦʩʠʪʩʷ ʢ ʤʘʣʦʟʘʛʨʷʟʥʝʥʥʦʡ. 

 

Abstract. The article deals with the content of petroleum products in the soil. Currently, the 

problem of soil contamination by oil products is relevant in connection with the development of 

industry. Bashkortostan is an oil-producing region. The content of petroleum products in the soil 

was determined by the fluorimetric method. The studied soil belongs to the low-polluted one. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʬʪʴ, ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʧʦʯʚʘ, ʢʦʥʮʝʥʪʨʘʮʠʷ. 

 

Keywords: oil, petroleum products, soil, concentration. 

 

ʇʦʯʚʘ ʦʜʠʥ ʠʟ ʚʘʞʥʳʭ ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʥʘ  ʜʘʝʪ ʙʦʣʝʝ 90% ʩʳʨʴʷ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʙʣʝʤʘ 

ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʳ ʥʝʬʪʷʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ, ʪʘʢ ʢʘʢ 

ʨʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʪʨʘʥʩʧʦʨʪʘ ʪʨʝʙʫʝʪ ʫʚʝʣʠʯʝʥʠʷ ʜʦʙʳʯʠ ʥʝʬʪʠ ʚ ʢʘʯʝʩʪʚʝ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ ʠ ʩʳʨʴʷ ʜʣʷ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʦʪʦʢʠ ʚʝʱʝʩʪʚʘ, ʧʦʧʘʜʘʷ ʚ 

ʧʦʯʚʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʶʪʩʷ ʚ ʝʩʪʝʩʪʚʝʥʥʳʝ ʮʠʢʣʳ, ʥʘʨʫʰʘʷ 

ʥʦʨʤʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʦʯʚʝʥʥʦʡ ʙʠʦʪʳ ʠ ʚʩʝʡ ʧʦʯʚʝʥʥʦʡ ʩʠʩʪʝʤʳ. ʋʛʣʝʚʦʜʦʨʦʜʳ 

ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʦʧʘʩʥʝʡʰʠʭ, ʙʳʩʪʨʦ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭʩʷ ʠ ʤʝʜʣʝʥʥʦ ʜʝʛʨʘʜʠʨʫʶʱʠʭ ʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ [1ï2]. 

ʆʩʥʦʚʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʳ ʥʝʬʪʴʶ ʧʨʦʠʩʭʦʜʷʪ ʚ ʨʘʡʦʥʘʭ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚ, 

ʥʝʬʪʝʧʨʦʚʦʜʦʚ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʥʝʬʪʠ ʧʦ ʩʫʭʦʧʫʪʥʳʤ ʠ ʤʦʨʩʢʠʤ ʤʘʛʠʩʪʨʘʣʷʤ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʟʘʚʠʩʷʪ ʦʪ 

ʧʘʨʘʤʝʪʨʦʚ ʟʘʛʨʷʟʥʝʥʠʷ, ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʥʝʰʥʝʡ ʩʨʝʜʳ [3].  

ʆʩʪʘʚʰʠʝʩʷ ʥʝʬʪʷʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʠʣʠ ʥʝʜʦʩʪʫʧʥʳ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ 

ʥʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʜʘʣʴʥʝʡʰʝʤʫ ʙʠʦʨʘʟʣʦʞʝʥʠʶ, ʪʦʢʩʠʯʥʳ ʜʣʷ ʚʠʜʦʚ, ʦʙʠʪʘʶʱʠʭ ʚ ʧʦʯʚʝ 

(ʜʦʞʜʝʚʳʝ ʯʝʨʚʠ ʠ ʨʘʩʪʝʥʠʷ), ʠ ʧʦʜʚʝʨʞʝʥʳ ʚʳʱʝʣʘʯʠʚʘʥʠʶ ʠ ʧʦʩʣʝʜʫʶʱʝʤʫ ʚʦʟʜʝʡʩʪʚʠʶ 
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ʥʘ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʩʥʦʚʫ ʜʣʷ ʩʪʨʫʢʪʫʨʳ, ʚ ʢʦʪʦʨʦʡ ʧʦʯʚʳ, 

ʩʦʜʝʨʞʘʱʠʝ ʥʝʬʪʷʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʤʦʛʫʪ ʙʳʪʴ ʦʮʝʥʝʥʳ ʩ ʧʦʤʦʱʴʶ ʪʘʢʠʭ ʤʝʪʦʜʦʚ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ, ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʟʣʦʞʝʥʠʶ, ʵʢʦʪʦʢʩʠʯʥʦʩʪʴ ʠ 

ʚʳʤʳʚʘʥʠʝ ʨʝʛʫʣʠʨʫʝʤʳʭ ʚʝʱʝʩʪʚ [4ï5]. 

ʂʦʥʮʝʥʪʨʘʮʠʶ ʥʝʬʪʠ ʚ ʧʦʯʚʝ ʦʮʝʥʠʚʘʶʪ ʢʘʢ ʜʦʧʫʩʪʠʤʫʶ ð ʜʦ 1 ʛ/ʢʛ, ʩʨʝʜʥʶʶ ð ʜʦ 

3 ʛ/ʢʛ, ʚʳʩʦʢʫʶ ð ʜʦ 5 ʛ/ʢʛ ʠ ʦʯʝʥʴ ʚʳʩʦʢʫʶ ð ʙʦʣʝʝ 5 ʛ/ʢʛ [2]. ʂʦʥʮʝʥʪʨʘʮʠʷ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʦʯʚʝ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʤ ʫʨʦʚʥʝ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ çʠʟ-ʟʘ ʩʣʦʞʥʦʛʦ 

ʠ ʥʝʧʦʩʪʦʷʥʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʥʝʬʪʠè [6]. 

ʅʘʠʙʦʣʴʰʝʡ ʧʨʦʥʠʢʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʣʝʛʢʠʝ ʬʨʘʢʮʠʠ ʥʝʬʪʠ, ʢʦʪʦʨʳʝ ʩ 

ʧʦʤʦʱʴʶ ʢʘʧʠʣʣʷʨʥʳʭ ʩʠʣ ʟʘʪʷʛʠʚʘʶʪʩʷ ʥʘ ʛʣʫʙʠʥʫ ʜʦ 1 ʤ [1]. ʇʦʵʪʦʤʫ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʠʟʫʯʝʥʠʶ ʩʚʦʡʩʪʚ ʥʝʬʪʠ, ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠ ʥʘʣʠʯʠʷ ʠʭ ʚ ʧʦʯʚʝ.  

ʇʨʦʙʣʝʤʘ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʳ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʟʘʪʨʦʥʫʣʘ ʠ ʈʝʩʧʫʙʣʠʢʫ 

ɹʘʰʢʦʨʪʦʩʪʘʥ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʠ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʤ ʨʝʛʠʦʥʦʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʙʳʣʘ 

ʠʩʩʣʝʜʦʚʘʥʘ ʧʦʯʚʘ ʩ ʪʝʨʨʠʪʦʨʠʠ ʜʝʨʝʚʥʠ ʂʫʜʘʰʝʚʦ ɹʫʨʘʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ 

ɹʘʰʢʦʨʪʦʩʪʘʥ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ 

ʧʦʯʚʝ ʬʣʫʦʨʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ.  

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʦʯʚʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜ. ʂʫʜʘʰʝʚʦ (ʈʠʩʫʥʦʢ). 

 

 
 

ʈʠʩʫʥʦʢ. ʌʦʪʦ ʪʝʨʨʠʪʦʨʠʠ ɹʫʨʘʝʚʩʢʦʛʦ ʨʘʡʦʥʘ (ʜ. ʂʫʜʘʰʝʚʦ) ʩʦ ʩʧʫʪʥʠʢʘ 

 

ʆʪʙʦʨ ʠ ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʙʳ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 17.4.3.01-83 çʆʭʨʘʥʘ 

ʧʨʠʨʦʜʳ. ʇʦʯʚʳ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʪʙʦʨʫ ʧʨʦʙè ʠ ɻʆʉʊ 17.4.4.02-84 çʆʭʨʘʥʘ ʧʨʠʨʦʜʳ. 

ʇʦʯʚʳ. ʄʝʪʦʜʳ ʦʪʙʦʨʘ ʠ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʙ ʜʣʷ ʭʠʤʠʯʝʩʢʦʛʦ, ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ, 

ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘè. ʀʟ ʧʦʯʚʝʥʥʦʛʦ ʦʙʨʘʟʮʘ ʦʪʙʠʨʘʣʠ ʢʦʨʥʠ, ʟʘʪʝʤ ʧʦʯʚʫ 

ʨʘʟʤʠʥʘʣʠ ʠ ʧʨʦʧʫʩʢʘʣʠ  ʯʝʨʝʟ  ʩʠʪʦ ʩ ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʡ 1 ʤʤ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʨʦʙʝ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʠ 

ʬʣʫʦʨʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʘʣʠʟʘʪʦʨʘ ʞʠʜʢʦʩʪʠ çʌʣʶʦʨʘʪï02è [7]. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʧʨʦʙʝ ʧʦʯʚʳ ʩʦʜʝʨʞʘʥʠʝ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 0,034Ñ0,011 ʛ/ʢʛ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʦʯʚʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʦʪʥʦʩʠʪʩʷ ʢ ʤʘʣʦʟʘʛʨʷʟʥʝʥʥʦʡ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ 

ʥʝʚʦʟʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚ ʧʦʯʚʝ, ʪʘʢ ʢʘʢ ʚ ʠʭ ʩʦʩʪʘʚ 

ʚʭʦʜʷʪ ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʣʶʙʦʡ ʥʝʟʘʛʨʷʟʥʝʥʥʦʡ 

ʧʦʯʚʳ. 
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ɸʥʥʦʪʘʮʠʷ. ɽʞʝʛʦʜʥʦ ʚ ʈʦʩʩʠʠ ʨʝʛʠʩʪʨʠʨʫʶʪ ʜʦ 35 ʪʳʩʷʯ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, ʧʣʦʱʘʜʴ 

ʚʦʟʛʦʨʘʥʠʷ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 2,5 ʤʣʥ ʛʘ. ʇʨʠʤʝʥʝʥʠʝ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ 

ʘʧʧʘʨʘʪʦʚ ʢʘʢ ʦʜʠʥ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʣʝʩʥʳʭ 

ʧʦʞʘʨʦʚ. ʇʨʠʤʝʥʝʥʠʝ ɹʇʃɸ ʠʤʝʝʪ ʙʦʣʴʰʝ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʩʨʝʜʩʪʚʘʤʠ 

ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʞʘʨʘ. ɺ ʟʘʢʣʶʯʝʥʠʠ ʘʚʪʦʨʳ ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʝʩʣʠ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ 

ʪʦʣʴʢʦ ʟʘʨʦʞʜʘʶʱʠʡʩʷ ʣʝʩʥʦʡ ʧʦʞʘʨ, ʪʦ ʵʪʦ ʧʨʝʜʦʪʚʨʘʪʠʪ ʙʦʣʴʰʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʪʝʨʠ. 

 

Abstract. Up to 35 thousand forest fires are registered in Russia annually, the area of fire of 

which is up to 2.5 million hectares. The use of unmanned aerial vehicles as one of the effective 

ways to detect and prevent forest fires. The use of UAVs has more advantages over other means of 

fire detection. In conclusion, the authors conclude that if only an incipient forest fire can be 

detected, it will prevent large economic and environmental losses. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʩʥʳʝ ʧʦʞʘʨʳ, ʧʨʠʨʦʜʥʳʡ ʧʦʞʘʨ, ʙʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ 

ʘʧʧʘʨʘʪʳ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʧʦʞʘʨʥʘʷ ʟʘʱʠʪʘ, ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ. 

 

Keywords: forest fires, natural fire, unmanned aerial vehicles, safety, fire protection, warning. 

 

ʇʨʦʪʠʚʦʧʦʞʘʨʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʚ ʣʝʩʘʭ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʘ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, 

ʦʛʨʘʥʠʯʝʥʠʝ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʧʝʰʥʦʡ ʙʦʨʴʙʳ ʩ 

ʥʠʤʠ. 
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ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʟʥʘʯʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʚʩʝ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɹʇʃɸ, 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ ʦʥʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʙʦʪʝ ʩ ʣʝʩʥʳʤʠ ʧʦʞʘʨʘʤʠ. ʆʙʲʝʢʪ 

ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ɹʇʃɸ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʞʘʨʘ ʚ 

ʣʝʩʥʳʭ ʤʘʩʩʠʚʘʭ. ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ɹʇʃɸ, ʢʦʪʦʨʳʡ ʧʦʩʣʫʞʠʪ ʨʝʰʝʥʠʝʤ 

ʧʨʦʙʣʝʤʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʄʏʉ ʈʦʩʩʠʠ ʫʨʦʚʝʥʴ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢ. 

ɽʞʝʛʦʜʥʦ ʚ ʈʦʩʩʠʠ ʨʝʛʠʩʪʨʠʨʫʶʪ ʜʦ 35 ʪʳʩʷʯ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, ʧʣʦʱʘʜʴ ʚʦʟʛʦʨʘʥʠʷ ʢʦʪʦʨʳʭ 

ʩʦʩʪʘʚʣʷʝʪ ʜʦ 2,5 ʤʣʥ ʛʘ (ʊʘʙʣʠʮʘ). ʂ ʩʘʤʳʤ ʧʦʞʘʨʦʦʧʘʩʥʳʤ ʨʝʛʠʦʥʘʤ ʦʪʥʦʩʷʪʩʷ: ɼʘʣʴʥʠʡ 

ɺʦʩʪʦʢ, ʉʠʙʠʨʴ, ʇʦʚʦʣʞʴʝ ʠ ʋʨʘʣ. ʆʧʘʩʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʚ ʙʣʠʟʴ 

ʩʪʦʷʱʠʭ ʛʦʨʦʜʦʚ (ʜʝʨʝʚʝʥʴ) ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʚʦʟʥʠʢʘʝʪ ʧʨʷʤʦʝ ʜʝʡʩʪʚʠʝ ʦʪʢʨʳʪʦʛʦ ʦʛʥʷ, 

ʪʘʢ ʢʘʢ ʠʟ-ʟʘ ʵʪʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ [1]. 

 

ʊʘʙʣʠʮʘ.  

ʇʃʆʑɸɼʔ ʃɽʉʅʓʍ ɿɽʄɽʃʔ, ʇʈʆʁɼɽʅʅɸʗ ʇʆɾɸʈɸʄʀ (ʛʘ) 

  
ʋʨʘʣʴʩʢʠʡ 

ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ 
ʂʫʨʛʘʥʩʢʘʷ ʦʙʣ. ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣ. ʊʶʤʝʥʩʢʘʷ ʦʙʣ. 

II ʢʚʘʨʪʘʣ 12 482,8 752,5 1 567,2 554,8 

IV ʢʚʘʨʪʘʣ 166 181 2 512,8 9 833,2 1 381,2 

ɿʘ ʛʦʜ 178 663,8000 3 265,3000 11 400,4000 1 936,0000 

 ʏʝʣʷʙʠʥʩʢʘʷ ʦʙʣ. ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʠʡ ɸʆ ʗʤʘʣʦ-ʅʝʥʝʮʢʠʡ ɸʆ 

II ʢʚʘʨʪʘʣ 4 262,8 3 976,1 1 369,4 

IV ʢʚʘʨʪʘʣ 8 076,7 142 298,3 2 078,8 

ɿʘ ʛʦʜ 12 339,5000 146 274,4000 3 448,2000 

 

ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʝ ʚ ʣʝʩʘʭ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 

3 ʢʘʪʝʛʦʨʠʠ: ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, ʦʛʨʘʥʠʯʝʥʠʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʤʝʨʦʧʨʠʷʪʠʷ [2]. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʚʦʟʥʠʢʘʝʪ ʧʦ ʧʨʠʯʠʥʝ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʩ 

ʦʛʥʝʤ, ʨʘʟʙʨʦʩʘʥʥʦʛʦ ʤʫʩʦʨʘ, ʢʦʪʦʨʳʡ ʦʩʪʘʝʪʩʷ ʧʦʩʣʝ ʧʠʢʥʠʢʦʚ, ʠ ʤʘʣʘʷ ʯʘʩʪʴ ʚʳʧʘʜʘʝʪ ʥʘ 

ʧʨʠʨʦʜʥʳʝ ʷʚʣʝʥʠʷ. ɺ ʊʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʟʘ 2020 ʛʦʜ ʚ 

ʋʨʘʣʴʩʢʦʤ ʌʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ (ʥʘ ʈʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʊʘʙʣʠʮʳ) [3]. 

ʀʩʭʦʜʷ ʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʄʏʉ ʈʦʩʩʠʠ, ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʦʞʘʨʦʦʧʘʩʥʳʭ 

ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʉʠʙʠʨʴ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʠ ʦʙʣʘʩʪʝʡ, ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʦʯʘʛʦʚ ʚʦʟʛʦʨʘʥʠʷ, ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʠʡ ʘʚʪʦʤʘʪʥʳʡ ʦʢʨʫʛ, ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʫʶ ʧʦʟʠʮʠʶ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʨʦʙʣʝʤʫ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʦʯʘʛʦʚ 

ʚʦʟʛʦʨʘʥʠʷ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ.  

ʉʦʛʣʘʩʥʦ ʧʨʠʢʘʟʫ ʄʏʉ ʈʦʩʩʠʠ ʦʪ 05.05.2008 ʛ. ˉ240 ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʫʙʲʝʢʪʘ ʈʌ 

ʜʦʣʞʥʳ ʩʦʟʜʘʚʘʪʴʩʷ ʧʦʞʘʨʥʳʝ ʛʘʨʥʠʟʦʥʳ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠ ʫʩʧʝʰʥʦʡ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ 

ʣʠʢʚʠʜʘʮʠʠ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ [4].  

ʉʦʟʜʘʥʠʝ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʪʜʝʣʴʥʳʭ ʛʘʨʥʠʟʦʥʦʚ ʧʦʟʚʦʣʠʪ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ 

ʦʙʩʪʘʥʦʚʢʫ ʩ ʣʝʩʥʳʤʠ ʧʦʞʘʨʘʤʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪ ʨʘʜʠʫʩ ʚʳʝʟʜʘ ʧʦʞʘʨʥʳʭ ʯʘʩʪʝʡ, 

ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʪ ʧʦʢʘʟʘʪʝʣʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ.  
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ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʙʦʨʴʙʳ ʩ ʣʝʩʥʳʤʠ ʧʦʞʘʨʘʤʠ ï ʩʚʦʝʚʨʝʤʝʥʥʦʝ 

ʦʙʥʘʨʫʞʝʥʠʝ ʧʦʞʘʨʘ. ʉʝʡʯʘʩ ʥʘʙʠʨʘʶʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʙʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʟʙʘʚʠʪʴ ʦʪ ʧʨʦʙʣʝʤʳ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ. ʊʘʢʠʤ ʩʨʝʜʩʪʚʦʤ 

ʷʚʣʷʝʪʩʷ ʜʠʩʪʘʥʮʠʦʥʥʦ ʧʠʣʦʪʠʨʫʝʤʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ, ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʥʘ ʥʠʭ 

ʥʦʚʝʡʰʠʤʠ ʚʠʜʝʦʢʘʤʝʨʘʤʠ, ʪʝʧʣʦʚʠʟʦʨʘʤʠ, ʢʘʤʝʨʘʤʠ ʥʦʯʥʦʛʦ ʚʠʜʝʥʠʷ. ɺʩʷ ʠʥʬʦʨʤʘʮʠʷ ʩ 

ɹʇʃɸ ʧʦʩʪʫʧʘʝʪ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʥʘ ʥʘʟʝʤʥʫʶ ʩʪʘʥʮʠʶ ʛʣʘʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, 

ʯʪʦ ʧʦʟʚʦʣʠʪ ʦʧʝʨʘʪʠʚʥʦ ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʦʧʝʨʘʪʠʚʥʳʝ ʜʝʡʩʪʚʠʷ ʥʘʟʝʤʥʳʭ ʩʠʣ. 

 

 
 

ʈʠʩʫʥʦʢ. ɻʨʘʬʠʢ ʧʣʦʱʘʜʴ ʣʝʩʥʳʭ ʟʝʤʝʣʴ, ʧʨʦʡʜʝʥʥʘʷ ʧʦʞʘʨʘʤʠ (ʪʳʩ ʛʘ) 

 

ʇʨʠʤʝʥʝʥʠʝ ɹʇʃɸ ʠʤʝʝʪ ʙʦʣʴʰʝ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʩʨʝʜʩʪʚʘʤʠ 

ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʞʘʨʘ, ʪʘʢʠʝ ʢʘʢ:  

ïɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ, ʛʜʝ ʦʙʥʘʨʫʞʝʥʠʷ ʦʯʘʛʦʚ 

ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʙʝʟ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʥʝʚʦʟʤʦʞʥʦ; 

ïɹʝʟʦʧʘʩʥʦʩʪʴ ʦʧʝʨʘʪʦʨʦʚ ɹʇʃɸ, ʚʝʜʴ ʦʥ ʥʘʭʦʜʠʪʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʦʯʘʛʘ 

ʚʦʟʛʦʨʘʥʠʷ;  

ïɺʦʟʤʦʞʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʦʯʘʛʦʚ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʩʠʣʴʥʦʛʦ 

ʟʘʜʳʤʣʝʥʠʷ ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʥʬʨʘʢʨʘʩʥʳʭ ʢʘʤʝʨ; 

ïʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʚʠʜʫ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʡ ʩʪʦʠʤʦʩʪʠ ʤʦʪʦʯʘʩʘ 

ʨʘʙʦʪʳ ɹʇʃɸ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʣʝʪʘʪʝʣʴʥʳʤʠ ʘʧʧʘʨʘʪʘʤʠ [5]. 

ʇʨʠʤʝʥʝʥʠʝ ɹʇʃɸ ʚ ʙʫʜʫʱʝʤ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʩʵʢʦʥʦʤʠʪʴ ʩʨʝʜʩʪʚʘ ʥʘ ʣʠʢʚʠʜʘʮʠʶ 

ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, ʥʦ ʠ ʫʣʫʯʰʠʪʴ ʦʙʱʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ.  
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ɿʘʢʣʶʯʝʥʠʝ  

ʇʨʦʚʝʜʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ, ʤʦʞʥʦ ʧʦʥʷʪʴ, ʯʪʦ ʦʜʠʥ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ 

ʩʧʦʩʦʙʦʚ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʣʝʩʥʦʛʦ ʧʦʞʘʨʘ, ʩʣʫʞʠʪ 

ɹʇʃɸ. ɽʩʣʠ ʟʘʨʘʥʝʝ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʪʦʣʴʢʦ ʟʘʨʦʞʜʘʶʱʠʡʩʷ ʣʝʩʥʦʡ ʧʦʞʘʨ, ʪʦ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʥʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʙʦʣʴʰʠʝ ʧʦʪʝʨʠ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʥʫʪ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʦʛʥʷ. 
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ɸʥʥʦʪʘʮʠʷ. ɺʦʟʨʘʩʪʘʶʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʝ ʠ ʘʪʤʦʩʬʝʨʥʦʤ 

ʚʦʟʜʫʭʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʝʨʴʝʟʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʜʣʷ ʯʝʣʦʚʝʢʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʚ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʘʭ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʙʠʦʤʦʥʠʪʦʨʠʥʛʘ ʤʭʦʚ. ɺʥʝʜʨʝʥʠʝ 

ʤʝʪʦʜʠʢʠ ʤʦʭʦʙʠʦʤʦʥʠʪʦʨʠʥʛʘ ʫʯʝʥʳʤʠ ʆʙʲʝʜʠʥʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʷʜʝʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

(ɼʫʙʥʘ, ʈʦʩʩʠʷ) ʙʳʣʦ ʥʘʯʘʪʦ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʚ 2015 ʛ. ɺʩʝʛʦ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʩʦʜʝʨʞʘʥʠʷ 44 ʵʣʝʤʝʥʪʦʚ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ 

ʧɻʠʪʝʨʤʘʣʴʥʦʛʦ ʥʝʡʪʨʦʥʥʦ-ʘʢʪʠʚʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ 

ʚ 85 ʦʙʨʘʟʮʘʭ ʤʭʘ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʦʭ ʚʠʜʘ 

Pleurosium schreberi. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʚʳʷʚʣʷʣʠʩʴ ʥʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʥʳʝ 

ʫʯʘʩʪʢʠ. 

 

Abstract. The increasing content of heavy metals in soil and atmospheric air can lead to 

serious consequences in the final link of which a person is. To determine heavy metals in 

atmospheric deposition, the method of biomonitoring of mosses was used. Joint Institute for 

Nuclear Research scientists started the implementation of the mosses biomonitoring methodology in 

Azerbaijan 2015. In total, the concentration was determined for 44 elements. Determinations were 

performed using instrumental analysis of Epithermal Neutron Activation and Atomic Absorption 

Spectroscopy in 85 moss samples. The species of moss used in the work was Pleurosium schreberi. 

Based on the analysis results, the most contaminated areas are identified. 
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ɸʟʝʨʙʘʡʜʞʘʥ ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʨʘʥʠʮʝ ʤʝʞʜʫ ɽʚʨʦʧʦʡ ʠ ɸʟʠʝʡ, ʥʝʩʢʦʣʴʢʦ ʨʘʡʦʥʦʚ 

ɸʟʝʨʙʘʡʜʞʘʥʘ ʦʪʥʦʩʠʪʩʷ ʢ ʚʦʩʪʦʯʥʦʡ ɽʚʨʦʧʝ. ʇʦʣʦʚʠʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʘ ʟʘʥʷʪʦ 

ʛʦʨʘʤʠ. ʇʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʝʪ 86,6 ʪʳʩ ʢʚ. ʢʤ2. ʂʨʘʡʥʠʝ ʪʦʯʢʠ: ʩʝʚʝʨʥʘʷ (3648 ʤ, 41Á54ᾳ ʩ. ʰ.) 
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ʶʞʥʘʷ (38Á25ᾳ ʩ. ʰ.) ʚʦʩʪʦʯʥʘʷ (50Á49ᾳ ʚ. ʜ.), ʟʘʧʘʜʥʘʷ (44Á46 ʚ. ʜ.). ɺ ɸʟʝʨʙʘʡʜʞʘʥʝ 

ʥʘʙʣʶʜʘʶʪʩʷ 9 ʠʟ 11 ʪʠʧʦʚ ʢʣʠʤʘʪʘ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʠʤʦʡ +5 ʚ ʚʳʩʦʢʦʛʦʨʥʳʭ, ʜʦ 32ï

35 Áʉ ʚ ʥʠʟʤʝʥʥʳʭ ʨʘʡʦʥʘʭ (ʠʥʦʛʜʘ ʜʦ 40 Áʉ). 

ɸʟʝʨʙʘʡʜʞʘʥ ð ʠʥʜʫʩʪʨʠʘʣʴʥʦ ʘʛʨʘʨʥʘʷ ʩʪʨʘʥʘ ʩ ʨʘʟʚʠʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʠ 

ʤʥʦʛʦʦʪʨʘʩʣʝʚʳʤ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ, ɺʘʞʥʝʡʰʝʝ ʤʝʩʪʦ ʚ ʭʦʟʷʡʩʪʚʝ ɸʟʝʨʙʘʡʜʞʘʥʘ 

ʟʘʥʠʤʘʝʪ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʘʷ, ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʘʷ, ʭʠʤʠʯʝʩʢʘʷ (ʤʠʥʝʨʘʣʴʥʳʝ 

ʫʜʦʙʨʝʥʠʷ, ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʢʘʫʯʫʢ ʠ ʜʨ.), ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʘʷ, ʛʦʨʥʦʨʫʜʥʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʮʚʝʪʥʘʷ ʤʝʪʘʣʣʫʨʛʠʷ, ʧʠʱʝʚʘʷ ʠ ʣʝʛʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ʉʝʣʴʩʢʦʝ 

ʭʦʟʷʡʩʪʚʦ: ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ, ʪʘʙʘʢʦʚʦʜʩʪʚʦ, ʦʚʦʱʝʚʦʜʩʪʚʦ. 

ɺ ʫʩʣʦʚʠʷʭ ʘʢʪʠʚʥʦʡ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʷʚʣʷʝʪʩʷ ʦʩʦʙʦ ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʤʠʨʝ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʩʣʦʞʥʘ ʠ 

ʤʥʦʛʦʧʣʘʥʦʚʘ. ʉʣʦʞʥʦʩʪʴ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʧʨʠʨʦʜʝ ʜʣʷ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʥʝ ʩʫʱʝʩʪʚʫʶʪ ʥʘʜʝʞʥʳʝ ʤʝʭʘʥʠʟʤʳ ʩʘʤʦʦʯʠʱʝʥʠʷ. ʊʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʤʠʛʨʠʨʫʶʪ 

ʠʟ ʦʜʥʦʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʜʨʫʛʫʶ, ʪʝʤ ʩʘʤʳʤ ʦʢʘʟʳʚʘʶʪ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʞʠʚʳʝ 

ʦʨʛʘʥʠʟʤʳ. ʆʩʦʙʝʥʥʘʷ ʦʧʘʩʥʦʩʪʴ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʚ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ [1ï2]. ʀ ʩʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʠ ʧʨʦʛʥʦʟʘʤ ʦʥʠ ʤʦʛʫʪ ʩʪʘʪʴ 

ʙʦʣʝʝ ʦʧʘʩʥʳʤʠ, ʯʝʤ ʦʪʭʦʜʳ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ. ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ 

ʷʚʣʷʶʪʩʷ ʪʨʘʥʩʧʦʨʪ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʠʩʪʦʯʥʠʢʠ 

ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ, 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ ʨʘʟʣʠʯʥʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʩʦʝʜʠʥʝʥʠʡ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʵʣʝʤʝʥʪʘ. ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ 

ʥʘ ʨʘʩʪʝʥʠʷ ʚ 1980 ʛ. ʙʳʣʘ ʦʩʥʦʚʘʥʘ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʦʮʝʥʢʠ ʧʦʚʨʝʞʜʝʥʠʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʟʘʛʨʷʟʥʝʥʠʝʤ ʚʦʟʜʫʭʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦ ʵʪʦʡ ʧʨʦʛʨʘʤʤʝ ʨʘʙʦʪʘʶʪ 

ʫʯʝʥʳʝ ʙʦʣʝʝ ʯʝʤ 40 ʩʪʨʘʥ [3ï5]. ʂʦʦʨʜʠʥʘʮʠʷ ʧʨʦʛʨʘʤʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʮʝʥʪʨʦʤ ʵʢʦʣʦʛʠʠ 

ʠ ʛʠʜʨʦʣʦʛʠʠ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ.  

ʉ 2014 ʛ. ʩʙʦʨʳ ʦʙʨʘʟʮʦʚ ʤʭʦʚ ʢʦʦʨʜʠʥʠʨʫʝʪ ʦʙʲʝʜʠʥʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʷʜʝʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ɼʫʙʥʝ, ʈʦʩʩʠʷ. ʕʪʘ ʧʨʦʛʨʘʤʤʘ ʚʭʦʜʠʪ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʛʨʫʧʧʳ ʧʦ ʢʦʥʚʝʥʮʠʠ ʦ 

ʪʨʘʥʩʛʨʘʥʠʯʥʦʤ ʟʘʛʨʷʟʥʝʥʠʠ ʚʦʟʜʫʭʘ. ʇʨʦʛʨʘʤʤʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʦʛʨʘʤʤ ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʳ, 

ʚʦʟʜʫʭʘ, ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ. ʀ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʩʦʩʪʘʚʣʝʥʠʝ ʢʘʨʪ ʟʘʛʨʷʟʥʝʥʠʷ. ʕʪʦ 

ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʢʦʥʚʝʥʮʠʝʡ ʦ ʪʨʘʥʩʛʨʘʥʠʯʥʦʤ ʚʦʟʜʫʰʥʦʤ 

ʟʘʛʨʷʟʥʝʥʠʠ [6ï10]. 

ʋʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʚʦʟʜʫʭʝ, ʧʦʯʚʝ, ʚʦʜʝ ʧʨʠʚʦʜʠʪ ʢ 

ʟʘʤʝʜʣʝʥʠʶ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʠ ʧʦʚʳʰʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʠʱʝ ʯʪʦ ʚ 

ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʳʝ ʣʶʜʝʡ. 

 

ʄʝʪʦʜʠʢʘ ʠ ʤʘʪʝʨʠʘʣʳ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʘʭ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʩʪʘʷ ʠ 

ʥʝʜʦʨʦʛʘʷ ʤʝʪʦʜʠʢʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ ʘʥʘʣʠʟʘ. ʄʭʠ ʷʚʣʷʶʪʩʷ ʭʦʨʦʰʠʤʠ 

ʙʠʦʤʦʥʠʪʦʨʘʤʠ ʘʪʤʦʩʬʝʨʥʳʭ ʚʳʧʘʜʝʥʠʡ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. ʉ 1990 ʛ. ɻ ʪʦʪ ʤʝʪʦʜ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦ ʚʩʝʡ ɽʚʨʦʧʝ. ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʵʪʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʤʭʠ ʥʘʢʘʧʣʠʚʘʶʪ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʥʘʤʥʦʛʦ 

ʧʨʝʚʳʰʘʶʱʠʭ ʚ ʚʦʟʜʫʭʝ ʠ ʚʦʜʝ. ʉʙʦʨ ʦʙʨʘʟʮʦʚ ʤʭʘ ʧʨʦʩʪ.  

ɼʣʷ ʘʥʘʣʠʟʘ ʙʳʣʠ ʩʦʙʨʘʥʳ 85 ʦʙʨʘʟʮʦʚ ʤʭʦʚ ʚ ɻʝʡʛʝʣʴʩʢʦʤ, ɼʘʰʢʝʩʘʥʩʢʦʤ ʠ 

ɻʝʜʘʙʝʢʩʢʦʤ ʨʘʡʦʥʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ. ɺ ʦʩʥʦʚʥʦʤ ʙʳʣʠ ʩʦʙʨʘʥʳ ʤʭʠ ʚʠʜʘ Pleurosium 

schreberi ʦʪʙʦʨ ʧʨʦʙ ʧʨʦʚʦʜʠʣʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʦʙʨʘʟʮʳ ʙʳʣʠ ʩʦʙʨʘʥʳ ʚ ʘʚʛʫʩʪʝ-
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ʩʝʥʪʷʙʨʝ (ʦʙʳʯʥʦ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʧʨʦʙʦʦʪʙʦʨ ʩ ʘʧʨʝʣʷ ʧʦ ʦʢʪʷʙʨʴ). 

ʇʨʦʙʳ ʙʳʣʠ ʩʦʙʨʘʥʳ ʥʝ ʤʝʥʝʝ ʯʝʤ ʚ 300 ʤ ʦʪ ʦʩʥʦʚʥʳʭ ʜʦʨʦʛ, ʜʝʨʝʚʝʥʴ ʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʠ ʤʠʥʠʤʫʤ 100 ʤ ʦʪ ʤʝʩʪʥʳʭ ʜʦʨʦʛ ʠ ʜʦʤʦʚ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ 

ʤʝʥʝʝ 3 ʤ ʦʪ ʙʣʠʞʘʡʰʠʭ ʜʝʨʝʚʴʝʚ, ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʚʣʠʷʥʠʝ ʣʝʩʘ. ʆʪʙʦʨ ʧʨʦʙ ʠ ʦʙʨʘʙʦʪʢʘ 

ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʠʵʪʠʣʝʥʦʚʳʭ ʧʝʨʯʘʪʦʢ ʠ ʩʦʙʨʘʥʥʳʡ ʤʘʪʝʨʠʘʣ 

ʭʨʘʥʠʣʠ ʚ ʙʫʤʘʞʥʳʭ ʧʘʢʝʪʘʭ. 

ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʦʙʨʘʟʮʳ ʙʳʣʠ ʪʱʘʪʝʣʴʥʦ ʦʯʠʱʝʥʳ ʦʪ ʠʛʣ, ʣʠʩʪʴʝʚ ʠ ʯʘʩʪʠʮʳ ʧʦʯʚʳ, 

ʧʦʩʣʝ ʪʦʛʦ ʦʥʠ ʙʳʣʠ ʚʳʩʫʰʝʥʳ ʥʘ ʚʦʟʜʫʭʝ ʜʦ ʧʦʩʪʦʷʥʥʦʛʦ ʚʝʩʘ ʧʨʠ 30ï40 ÁC ʚ ʪʝʯʝʥʠʝ 48 ʯ. 

ʆʙʨʘʟʮʳ ʥʝ ʙʳʣʠ ʥʠ ʧʨʦʤʳʪʳ, ʥʠ ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʥʳ. ɼʣʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʦʙʣʫʯʝʥʠʷ 

ʦʙʨʘʟʮʳ ʦʢʦʣʦ 300 ʤʛ ʛʨʘʥʫʣʠʨʦʚʘʣʠ ʚ ʧʨʦʩʪʳʭ ʧʨʝʩʩ-ʬʦʨʤʘʭ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ P. schreberi ʥʝ ʠʟʤʝʥʷʪʩʷ ʦʪ 

ʩʝʟʦʥʘ ʢ ʩʝʟʦʥʫ. ɼʘʥʥʦʝ ʧʨʘʚʠʣʦ ʤʦʞʝʪ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʥʘ ʜʨʫʛʠʝ ʚʠʜʳ ʤʭʦʚ. ɼʣʷ 

ʢʘʞʜʦʡ ʪʦʯʢʠ ʧʨʦʙʦʦʪʙʦʨʘ ʫʢʘʟʳʚʘʣʠʩʴ ʢʦʦʨʜʠʥʘʪʳ. ʉ ʢʘʞʜʦʡ ʪʦʯʢʠ ʧʨʦʙʦʦʪʙʦʨʘ ʙʳʣʠ 

ʩʦʙʨʘʥʳ 2ï6 ʦʙʨʘʟʮʦʚ ʤʭʦʚ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʪʘʣʣʦʚ ʧʨʠʤʝʥʷʣʩʷ ʢʦʤʧʣʝʢʩ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʘʤʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʧʦʤʦʱʴʶ 

ʥʝʡʪʨʦʥʥʦ-ʘʢʪʠʚʘʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ ʥʘ ʨʝʘʢʪʦʨʝ ʀɹʈ-2 ʃʅʌ ʆʀʗʀ. 
 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ɿʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʠ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʩʪʠ. ʉ ʢʘʞʜʳʤ ʜʥʝʤ ʩʦʟʜʘʶʪ ʙʦʣʴʰʫʶ ʥʘʛʨʫʟʢʫ ʥʘ 

ʵʢʦʩʠʩʪʝʤʫ ʠ ʪʝʤ ʩʘʤʳʤ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʞʠʚʳʭ ʩʫʱʝʩʪʚ. ʉ ʵʪʦʡ 

ʮʝʣʴʶ ʚ 2015 ʛ. ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʙʳʣʠ ʥʘʯʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʘʭ [9]. 

ɺ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ ɻʝʡʛʝʣʴʩʢʦʤ, ɼʘʰʢʝʩʘʥʩʢʦʤ ʠ ɻʝʜʘʙʝʢʩʢʦʤ ʨʘʡʦʥʘʭ ʙʳʣʠ ʩʦʙʨʘʥʳ 

85 ʦʙʨʘʟʮʦʚ ʤʭʦʚ (P. schreberi). ʅʘ ʬʦʪʦʛʨʘʬʠʷʭ ʧʦʢʘʟʘʥʳ ʦʙʨʘʟʮʳ ʤʭʦʚ ʠ ʢʘʨʪʳ ʠʭ ʦʪʙʦʨʘ 

(ʈʠʩʫʥʢʠ 1ï2). 
 

 

ʈʠʩʫʥʦʢ 1. ʂʘʨʪʳ ʧʨʦʙʦʦʪʙʦʨʦʚ ʤʭʦʚ 
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ʈʠʩʫʥʦʢ 2. ʆʙʨʘʟʮʳ ʤʭʦʚ 
 

ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʜʝʨʞʘʥʠʷ 44 ʵʣʝʤʝʥʪʦʚ (Na, Mg, Al, Si, Cl, K, Ca, Sc, 

Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Se, Br, Rb, Sr, Mo, Ag, Cd, In, Sb, I, Cs, Ba, La, Ce, Nd, Sm, 

Eu, Tb, Tm, Yb, Hf, Ta, W, Au, Th, U). 

ʂʦʥʮʝʥʪʨʘʮʠʠ ʵʣʝʤʝʥʪʦʚ Na, Mg, Al, Si, Cl, K, Ca, Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, 

As, Se, Br, Rb, Sr, Mo, Ag, Cd, In, Sb, I, Cs, Ba, La, Ce, Nd, Sm, Eu, Tb, Tm, Yb, Hf, Ta, W, Au, 

Th, U. ɿʘʚʠʩʠʤʦʩʪʠ ʢʦʥʮʝʥʪʨʘʮʠʡ ʵʣʝʤʝʥʪʦʚ ʚ ʥʝʢʦʪʦʨʳʭ ʦʙʨʘʟʮʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʈʠʩʫʥʢʝ 3. 
 

 

 

ʈʠʩʫʥʦʢ 3. ɿʘʚʠʩʠʤʦʩʪʠ ʢʦʥʮʝʥʪʨʘʮʠʡ ʵʣʝʤʝʥʪʦʚ ʚ ʥʝʢʦʪʦʨʳʭ ʦʙʨʘʟʮʘʭ 
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ɺʤʝʩʪʝ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ɻʨʫʟʠʠ [11ï12], ʘ ʪʘʢʞʝ ʥʝʟʘʛʨʷʟʥʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ ʩʝʚʝʨʥʦʡ 

ʅʦʨʚʝʛʠʠ [13]. ʉʨʘʚʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʭʘ ɸʟʝʨʙʘʡʜʞʘʥïʅʦʨʚʝʛʠʷ ʧʦʢʘʟʘʣʦ ʧʦʚʳʰʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ (Mg, Al, V, Fe, As, Mo, Cd, La ʠ U) ʚ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʘʭ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʩʦʩʪʦʷʥʠʝʤ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʦʪ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʵʪʠʭ ʨʘʡʦʥʦʚ ʷʚʣʷʶʪʩʷ ʢʦʤʙʠʥʘʪ ʧʦ 

ʜʦʙʳʯʝ ʞʝʣʝʟʥʦʡ ʨʫʜʳ, ʘʣʶʤʠʥʠʷ, ʢʦʙʘʣʴʪʘ ʠ ʤʨʘʤʦʨʘ, ʮʚʝʪʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ (ʧʣʘʚʢʘ 

ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ), ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ ʠ ʤʝʪʠʟʦʚ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʪ. ʜ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʄʥʦʛʦʩʪʦʨʦʥʥʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʦʮʝʥʠʪʴ ʨʦʣʴ ʧʝʨʝʥʦʩʘ ʟʘʛʨʷʟʥʠʪʝʣʝʡ 

ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ. ʋʯʠʪʳʚʘʷ ʚʘʞʥʦʩʪʴ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʵʪʦʡ ʨʘʙʦʪʳ, ʧʣʘʥʠʨʫʝʪʩʷ 

ʠʟʫʯʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʦʩʘʞʜʝʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʧʦʩʨʝʜʩʪʚʦʤ 

ʙʠʦʤʦʥʠʪʦʨʠʥʛʘ ʤʭʦʚ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʘ (ʦʢʦʣʦ 60% ʪʝʨʨʠʪʦʨʠʠ, 

ʧʦʢʨʳʪʳ ʤʭʘʤʠ).  

ʅʦʚʳʝ ʜʘʥʥʳʝ ʚʥʝʩʫʪ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʠ 

ʩʪʨʘʥʳ ʠ ʧʦʩʣʫʞʘʪ ʦʙʦʛʘʱʝʥʠʝʤ ʥʘʫʯʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʙʠʦʤʦʥʠʪʦʨʠʥʛʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʭʦʚ ʚ ʩʫʙʪʨʦʧʠʯʝʩʢʦʡ ʟʦʥʝ (ʠʟ 11 ʤ ʚʦʟʤʦʞʥʳʭ ʪʠʧʦʚ ʢʣʠʤʘʪʘ ð 9).  

ɹʣʘʛʦʜʘʨʷ ʵʪʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ɸʟʝʨʙʘʡʜʞʘʥ ʥʘʤʝʨʝʥ ʩʪʘʪʴ ʫʯʘʩʪʥʠʢʦʤ ʇʨʦʛʨʘʤʤʳ 

ʆʆʅ ʧʦ ʟʘʛʨʷʟʥʝʥʠʶ ʚʦʟʜʫʭʘ ʚ ɽʚʨʦʧʝ ʚ ʨʘʤʢʘʭ ʂʦʥʚʝʥʮʠʠ ʦ ʪʨʘʥʩʛʨʘʥʠʯʥʦʤ ʟʘʛʨʷʟʥʝʥʠʠ 

ʚʦʟʜʫʭʘ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ (CLRTAP).  

ʇʨʦʚʝʜʝʥʥʦʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʦʭʦʚʦʡ ʙʠʦʤʦʥʠʪʦʨʠʥʛ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʦʩʘʞʜʝʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʠʟʫʯʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʛʦʨʥʦ-

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ. ʆʧʳʪ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʫʩʧʝʰʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʥʘʰʣʠ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʳ ʦʧʳʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʨʘʙʦʪ, ʧʨʦʚʝʜʝʥʥʳʭ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ 

ʚʳʙʨʘʥʥʦʛʦ ʜʣʷ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʪʦʤʘʪʦʚ ʂʫʙʘ-ʍʘʯʤʘʟʩʢʦʡ ʟʦʥʳ. ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ 

ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʩʦʩʪʦʠʪ ʠʟ ʧʦʩʣʦʡʥʦ ʯʝʨʝʜʫʶʱʠʭʩʷ 

ʣʝʛʢʠʭ, ʩʨʝʜʥʠʭ ʠ ʪʷʞʝʣʳʭ ʩʫʛʣʠʥʢʦʚ, ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ ʤʝʪʨʦʚʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʩʦʩʪʘʚʣʷʝʪ 

1,40 ʛ/ʩʤ3, ʧʣʦʪʥʦʩʪʴ ð 2,69 ʛ/ʩʤ3, ʧʦʨʠʩʪʦʩʪʴ ð 47,9%, ʥʘʠʤʝʥʴʰʘʷ ʚʣʘʛʦʝʤʢʦʩʪʴ ð 

19,65%. ʉʢʦʨʦʩʪʴ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʷ ʧʦʯʚʳ ʚʘʨʠɹʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 6,47ï7,74  ʩʤ/ʯʘʩ ʠ ʧʦʵʪʦʤʫ 

ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʚʭʦʜʠʪ ʚ ʛʨʫʧʧʫ ʧʦʯʚ ʩʦ ʩʨʝʜʥʠʤ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝʤ. 
 

Abstract. The article reflects the results of experimental research carried out with the aim of 

studying the water-physical properties of the soils of the experimental site selected for drip 

irrigation of tomatoes in the Guba-Khachmaz zone. The soil cover of the experimental site in terms 

of the granulometric composition consists of layer-by-layer alternating light, medium and heavy 

loams, the volumetric mass of the meter layer of soil is 1.40 g/cm3, the density is 2.69 g/cm3, 

the porosity is 47.9%, the lowest moisture capacity is 19.65%. The rate of moisture absorption of 

the soil varies within 6.47ï7.74 cm/h and therefore the soil cover of the experimental site is 

included in the group of soils with average moisture absorption. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʦʤʘʪʳ, ʧʦʯʚʘ, ʧʦʣʠʚ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ, 

ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ ʧʦʯʚʳ, ʫʨʦʞʘʡ. 
 

Keywords: tomatoes, soil, watering granulometric composition, soil density, soil 

hygroscopicity, crop yield. 

 
 

ɺʚʝʜʝʥʠʝ 

ʂʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ, ʚʭʦʜʷʱʝʝ ʚ ʛʨʫʧʧʫ ʣʦʢʘʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʫʨʦʞʘʡ ʨʘʩʪʝʥʠʡ ʧʫʪʝʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʦʜʥʦʛʦ, 

ʧʠʪʘʪʝʣʴʥʦʛʦ ʠ ʚʦʟʜʫʰʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚʳ. ʂʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʚʠʜʘʤʠ ʦʨʦʰʝʥʠʷ ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤ ʯʠʩʣʦʤ ʧʨʝʠʤʫʱʝʩʪʚ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ ʧʨʠ ʢʘʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ ʧʨʝʜʦʪʚʨʘʱʘʶʪʩʷ ʚʦʜʥʳʝ ʧʦʪʝʨʠ ʨʘʩʪʝʥʠʷ 

ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʚʦʜʦʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʚʦʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʠʨʨʠʛʘʮʠʦʥʥʦʡ 
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ʵʨʦʟʠʠ, ʵʢʦʥʦʤʠʪʩʷ ʜʦ 80% ʧʦʣʠʚʥʦʡ ʚʦʜʳ, ʧʦʚʳʰʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʯʚʳ 

ʠ ʚʦʜʳ, ʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʧʦʚʳʰʘʝʪʩʷ ʚ 2ï3 ʨʘʟʘ. 

ɼʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʧʦʩʦʙʘ ʦʨʦʰʝʥʠʷ ʠ ʝʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʨʝʙʫʝʪʩʷ ʠʟʫʯʝʥʠʝ 

ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʦʨʦʰʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʝʛʦ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʆʙʱʘʷ 

ʧʣʦʱʘʜʴ ʂʫʙʘ-ʍʘʯʤʘʟʩʢʦʡ ʟʦʥʳ ʨʘʚʥʘ 653 ʪʳʩ ʛʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 7,6% ʦʪ ʦʙʱʝʡ ʪʝʨʨʠʪʦʨʠʠ 

ʈʝʩʧʫʙʣʠʢʠ. ɺ ʪʝʨʨʠʪʦʨʠʶ ʚʭʦʜʷʪ ʂʫʙʠʥʩʢʠʡ, ɻʫʩʘʨʩʢʠʡ, ʍʘʯʤʘʟʩʢʠʡ, ʉʠʷʟʘʥʴʩʢʠʡ, 

ʐʘʙʨʘʥʩʢʠʡ ʠ ʍʳʟʳʥʩʢʠʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʨʘʡʦʥʳ. ɺ ʦʩʥʦʚʥʦʤ ð ʛʦʨʥʦ-ʣʫʛʦʚʳʝ, ʙʫʨʳʝ 

ʛʦʨʥʦ-ʣʝʩʥʳʝ, ʢʦʨʠʯʥʝʚʳʝ ʛʦʨʥʦ-ʣʝʩʥʳʝ, ʦʩʪʝʧʥʝʥʥʳʝ ʛʦʨʥʦ-ʢʦʨʠʯʥʝʚʳʝ, ʛʦʨʥʳʝ ʩʝʨʦ-

ʢʦʨʠʯʥʝʚʳʝ ʪʠʧʳ ʧʦʯʚ ʠ ʩʝʨʦʟʝʤʳ ʨʘʚʥʠʥʥʳʭ ʟʦʥ. 

 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʧʳʪʥʳʡ ʫʯʘʩʪʦʢ ʙʳʣ ʚʳʙʨʘʥ ʚ ʬʝʨʤʝʨʩʢʦʤ ʭʦʟʷʡʩʪʚʘ ʐʘʙʨʘʥʩʢʦʛʦ ʨʘʡʦʥʘ. ɺʦʜʥʦ-

ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚ ʚʳʙʨʘʥʥʦʛʦ ʦʧʳʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʯʘʩʪʢʘ ʙʳʣʠ ʠʟʫʯʝʥʳ ʚ 

ʧʦʣʝʚʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʝ ʟʥʘʷ ʦʙʲʝʤʥʫʶ ʤʘʩʩʫ, ʥʘʠʙʦʣʴʰʫʶ 

ʚʣʘʛʦʝʤʢʦʩʪʴ ʧʦʯʚʳ ʥʝʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦʣʠʚʥʫʶ ʥʦʨʤʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ ʥʘ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʷʭ. ʆʩʦʙʝʥʥʦ ʧʨʠ ʢʘʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ ʥʝ ʟʥʘʷ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʳ ʥʝʚʦʟʤʦʞʥʦ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʠʪʴ ʧʦʯʚʝʥʥʫʶ ʟʦʥʫ 

ʫʚʣʘʞʥʷʝʤʫʶ ʢʘʧʝʣʴʥʠʮʝʡ. ʇʦ ʵʪʠʤ ʠʣʠ ʠʥʳʤ ʧʨʠʯʠʥʘʤ ʙʳʣʠ ʠʟʫʯʝʥʳ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʧʦʯʚ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ. 

ɺʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ ʙʳʣʠ ʚ ʦʩʥʦʚʥʦʤ ʠʟʫʯʝʥʳ ʚ ʦʙʱʝʧʨʠʥʷʪʦʤ ʧʦʨʷʜʢʝ. 

ʆʙʝ̡ʤʥʘʷ ʤʘʩʩʘ ʧʦʯʚʳ ʠʟʫʯʘʣʘʩʴ ʤʝʪʦʜʦʤ ʨʝʞʫʱʠʭ ʢʦʣʝʮ, ʧʣʦʪʥʦʩʪʴ ð ʤʝʪʦʜʦʤ 

ʧʠʢʥʦʤʝʪʨʘ, ʧʦʨʠʩʪʦʩʪʴ ð ʤʝʪʦʜʦʤ ʚʳʯʠʩʣʝʥʠʷ, ʥʘʠʤʝʥʴʰʘʷ ʚʣʘʛʦʝʤʢʦʩʪʴ ð ʤʝʪʦʜʦʤ 

ʟʘʪʦʧʣʝʥʠʷ ʧʣʦʱʘʜʦʢ, ʚʣʘʛʦʧʦʛʣʦʱʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ð ʧʦ ʤʝʪʦʜʫ ɸ. ʅ. ʂʘʯʠʥʩʢʦʛʦ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚʳʯʠʩʣʝʥʠʷ [1ï2]. 

 

ʈʝʟʫʣʴʪʘʪʳ 

ɺʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʙʳʣʠ ʠʟʫʯʝʥʳ ʚ 3 ʪʦʯʢʘʭ ʧʦ ʝʛʦ 

ʜʠʘʛʦʥʘʣʠ ʚ 3-ʭ ʧʦʚʪʦʨʥʦʩʪʷʭ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1. 

ɺʆɼʅʆ-ʌʀɿʀʏɽʉʂʀɽ ʉɺʆʁʉʊɺɸ ʇʆʏɺ ʆʇʓʊʅʆɻʆ ʋʏɸʉʊʂɸ 
 

ɻʣʫʙʠʥʘ, 

ʩʤ 

ʆʙʲʝʤʥʘʷ ʤʘʩʩʘ 

ʧʦʯʚʳ, ʪ/ʤ3 

ʇʣʦʪʥʦʩʪʴ 

ʧʦʯʚʳ, ʪ/ʤ3 

ʇʦʨʠʩʪʦʩʪʴ 

ʧʦʯʚʳ, % 

ɻʠʛʨʦʩʢʦʧʠʯ-

ʥʦʩʪʴ ʧʦʯʚʳ, % 

ʅʘʠʤʝʥʴʰʘʷ  

ʚʣʘʛʦʝʤʢʦʩʪʴ ʧʦʯʚʳ, 

% 

0ï10 1,23 2,70 54 1,42 22,83 

10ï20 1,42 2,70 47 1,92 20,37 

20ï30 1,41 2,67 47 1,42 20,23 

30ï40 1,39 2,69 48 1,42 18,77 

40ï50 1,39 2,69 48 2,04 20,30 

50ï60 1,40 2,65 48 2,46 20,23 

60ï70 1,42 2,65 46 2,25 18,30 

70ï80 1,43 2,71 47 2,25 18,83 

80ï90 1,44 2,71 47 1,42 18,13 

90ï100 1,44 2,71 47 1,63 18,47 

0ï100 1,40 2,69 47,9 1,83 19,65 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʊʘʙʣʠʮʳ 1, ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚ 

ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ ʤʝʥʷʣʠʩʴ ʧʦ 10-ʩʘʥʪʠʤʝʪʨʦʚʳʤ ʛʣʫʙʠʥʘʤ ʚ ʠʥʪʝʨʚʘʣʘʭ: ʦʙʲʝʤʥʘʷ 

ʤʘʩʩʘ ʧʦʯʚʳ ð 1,23ï1,44  ʪ/ʤ3, ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ð 2,6ï2,7 ʪ/ʤ3, ʧʦʨʠʩʪʦʩʪʴ ð 46ï54%, 

ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ 1,42ï2,46%, ʘ ʥʘʠʤʝʥʴʰʘʷ ʚʣʘʛʦʝʤʢʦʩʪʴ ʧʦʯʚʳ ð 18,13ï22,83%.  

ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʤʝʪʨʦʚʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʩʦʩʪʘʚʠʣʠ: ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ ð 1,40 ʪ/ʤ3, 

ʧʣʦʪʥʦʩʪʴ ð 2,69 ʪ/ʤ3, ʧʦʨʠʩʪʦʩʪʴ ð 47,9%, ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ ð 1,83%, ʥʘʠʤʝʥʴʰʘʷ 

ʚʣʘʛʦʝʤʢʦʩʪʴ ð 19,65%. ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʝʪʨʦʚʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʦʧʳʪʥʦʛʦ 

ʫʯʘʩʪʢʘ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦ ʧʦʯʚʝʥʥʳʤ ʦʙʨʘʟʮʘʤ, ʦʪʦʙʨʘʥʥʳʤ ʚ 10-

ʩʘʥʪʠʤʝʪʨʦʚʳʭ ʩʣʦʷʭ [3]. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2. 

ɻʈɸʅʋʃʆʄɽʊʈʀʏɽʉʂʀʁ ʉʆʉʊɸɺ ʇʆʏɺʓ ʆʇʓʊʅʆɻʆ ʋʏɸʉʊʂɸ 
 

ɻʣʫʙʠ-

ʥʘ, ʩʤ 

ʇʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʬʨʘʢʮʠʡ ʚ 100 ʛ ʘʙʩʦʣʶʪʥʦ 

ʩʫʭʦʡ ʧʦʯʚʳ 

ʉʫʤʤʘ 

ʬʨʘʢʮʠʡ 

< 0,01  

 

ʅʘʠʤʝʥʦʚʘʥʠʝ  

ʧʦʯʚʳ 1ï0,25  0,25ï

0,05 

0,05ï

0,01 

0,01ï0,005 0,005ï

0,001 

0,001 

ʤʤ 

0ï10 0,80 25,90 29,30 18,00 16,00 10,00 44,00 ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ 

10ï20 2,80 15,20 38,00 20,00 14,00 10,00 44,00 ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ 

20ï30 0,90 31,10 32,00 18,00 8,00 10,00 36,00 ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ 

30ï40 0,40 37,60 22,00 18,00 16,00 6,00 40,00 ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ 

40ï50 3,50 38,50 32,00 12,00 8,00 6,00 26,00 ʣʝʛʢʠʝ 

ʩʫʛʣʠʥʠʩʪʳʝ 

50ï60 1,00 36,00 33,00 16,00 8,00 6,00 30,00 ʣʝʛʢʠʝ  

ʩʫʛʣʠʥʠʩʪʳʝ 

60ï70 1,60 40,40 24,00 12,00 12,00 10,00 34,00 ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ 

70ï80 3,90 40,10 22,00 12,00 12,00 10,00 34,00 ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ 

80ï90 4,80 29,20 28,00 20,00 12,00 6,00 38,00 ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ 

90ï100 5,30 28,70 20,00 12,00 20,00 14,00 46,00 ʪ̫ ʞʝʣʳʝ ʩʫʛʣʠʥʢʠ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 2, 20ï40 ʩʤ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʩʦʩʪʘʚʠʣʠ ʩʨʝʜʥʠʝ ʩʫʛʣʠʥʢʠ, 

40ï60 ʩʤ ð ʣʝʛʢʠʝ ʩʫʛʣʠʥʢʠ, 60ï80 ʩʤ ð ʩʨʝʜʥʠʝ ʩʫʛʣʠʥʢʠ, ʘ ʧʦʩʣʝʜʥʠʡ 10 ʩʤ ʩʣʦʡ ð 

ʪʷʞʝʣʳʝ ʩʫʛʣʠʥʢʠ. ɺ ʮʝʣʦʤ ʤʝʪʨʦʚʳʡ ʧʦʯʚʝʥʥʳʡ ʩʣʦʡ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʩʦʩʪʦʠʪ ʠʟ 

ʯʝʨʝʜʫʶʱʠʭʩʷ ʩʣʦʝʚ ʩʨʝʜʥʠʭ, ʩʣʘʙʳʭ ʠ ʪʷʞʝʣʳʭ ʩʫʛʣʠʥʢʦʚ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʘʛʦʧʦʛʣʦʱʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʚ ʧʦʣʝʚʳʭ 

ʫʩʣʦʚʠʷʭ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʚ ʪʨʝʭ ʧʦʚʪʦʨʥʦʩʪʷʭ 

ʩʢʦʨʦʩʪʴ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʷ ʧʦʯʚʳ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʳʪʘ 

ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʢʨʠʚʳʝ ʚʣʘʛʦʧʦʛʣʦʱʘʝʤʦʩʪʠ ʧʦʯʚʳ (ʈʠʩʫʥʦʢ).  

ɹʳʣʦ ʧʦʣʫʯʝʥʦ ʧʦʩʪʦʷʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʦʧʳʪʦʤ: I ʚʘʨʠʘʥʪ ð 56, II ʚʘʨʠʘʥʪ 

ð 51, III ʚʘʨʠʘʥʪ ð 46 ʤʠʥʫʪ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʩʣʝ ʧʝʨʚʦʡ ʤʠʥʫʪʳ ʧʦʩʣʝ ʥʘʯʘʣʘ ʦʧʳʪʦʚ 

ʩʢʦʨʦʩʪʴ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʷ ʧʦʯʚʳ ʩʦʩʪʘʚʠʣʘ ʚ I ʚʘʨʠʘʥʪʝ ð 4,9 ʤʤ/ʤʠʥ, ʚʦ II  ʚʘʨʠʘʥʪʝ ð 

5,2 ʤʤ/ʤʠʥ, ʚ III ʚʘʨʠʘʥʪʝ ð 55,5 ʤʤ/ʤʠʥ. 
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ʈʠʩʫʥʦʢ. ʂʨʠʚʳʝ ʚʣʘʛʦʧʦʛʣʦʱʘʝʤʦʩʪʠ ʧʦʯʚʳ: I ʧʦʚʪʦʨʥʦʩʪʴ; II ʧʦʚʪʦʨʥʦʩʪʴ; III ʧʦʚʪʦʨʥʦʩʪʴ 

 

ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʧʦʯʚʳ (ʬʠʣʴʪʨʘʮʠʷ) ʩʦʩʪʘʚʠʣʦ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,42 ʤʤ/ʤʠʥ., 0,40 ʤʤ/ʤʠʥ. ʠ 0,38 ʤʤ/ʤʠʥ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʨʘʩʯʝʪʥʳʤ ʬʦʨʤʫʣʘʤ ɸ. ʅ. ʂʦʩʪʷʢʦʚʘ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʚʣʘʛʦʧʦʛʣʦʱʘʶʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚʳ [4]: 

ʂʩʨ. = 
at

K0  
(1) 

ʛʜʝ: ʂʩʨ. ð ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʷ ʧʦʯʚʳ ʤʤ/ʤʠʥ, ʂ0 ð ʩʢʦʨʦʩʪʴ 

ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʷ ʧʦʯʚʳ ʚ ʧʝʨʚʫʶ ʤʠʥʫʪʫ ʦʧʳʪʘ (ʤʤ/ʤʠʥ) ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʂ0  =
a-1
1K

 
(2) 

ʛʜʝ: ʂ1 ð ʩʢʦʨʦʩʪʴ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʷ ʚ ʢʦʥʮʝ ʧʝʨʚʦʡ ʤʠʥʫʪʳ ʦʧʳʪʘ (ʤʤ/ʤʠʥ.) 

ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʥʠʞʝʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

K1  =KdĿ 
a

2t  (3) 

ʛʜʝ,  Kd
  ð ʫʩʪʘʥʦʚʠʚʰʝʝʩʷ ʩʢʦʨʦʩʪʴ  ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʧʦʯʚʳ ʤʤ/ʤʠʥ; ta ð ʧʨʠʥʷʪʳʡ 

ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʚ ʧʝʨʠʦʜ ʠʥʬʠʣʴʪʨʘʮʠʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʧʳʪʘ, ʤʠʥ.; t2 ð ʚʨʝʤʷ 

ʟʘʚʝʨʰʝʥʠʷ ʠʥʬʠʣʴʪʨʘʮʠʠ, ʤʠʥ; a ð ʢʦʵʬʬʠʮʠʝʥʪ ʢʨʠʚʠʟʥʳ ʢʨʠʚʦʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ 

ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʝ ʧʦʯʚʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʠʞʝʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʦʡ: 

a = 
12

1

gtgt

gKgK d

??

??

-

-
 

(4) 

ʇʝʨʚʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʷ ʧʦʯʚʳ,  ʧʦʣʫʯʝʥʥʳʝ 

ʧʫʪʝʤ ʚʳʯʠʩʣʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 3. ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 3, ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ 

ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʷ ʧʦʯʚʳ ʚ ʧʝʨʠʦʜ ʠʥʬʠʣʴʪʨʘʮʠʠ ʚ I ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ ʩʦʩʪʘʚʠʣʘ 1,10 ʤʤ/ʤʠʥ, 

ʚʦ II ʚʘʨʠʘʥʪʝ ð 1,13 ʤʤ/ʤʠʥ, ʘ ʚ III ʚʘʨʠʘʥʪʝ ð 1,29 ʤʤ/ʤʠʥ ʠʣʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 6,47 ʩʤ/ʯ, 

6,90 ʩʤ/ʯ ʠ 7,74 ʩʤ/ʯ. 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʧʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ 

ʧʦʯʚ ʩʦ ʩʨʝʜʥʝʡ  ʚʣʘʛʦʧʦʛʣʦʱʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. 
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ʊʘʙʣʠʮʘ 3. 

ʈɽɿʋʃʔʊɸʊʓ ʆʇʈɽɼɽʃɽʅʀʗ ʉʂʆʈʆʉʊʀ ɺʃɸɻʆʇʆɻʃʆʑɽʅʀʗ ʇʆʏɺʓ 
 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ 

ʇʦʚʪʦʨʥʦʩʪʠ 

t 1
, 

ʤ
ʤ
/
ʤ
ʠ
ʥ

 

t 2
, 

ʤ
ʤ
/
ʤ
ʠ
ʥ

 

ʂ
1
, 

ʤ
ʤ
/
ʤ
ʠ
ʥ

 

K
d
, 

ʤ
ʤ
/
ʤ
ʠ
ʥ

 a = 

12

1

gtgt

gKgK d

??

??

-

-
 

 

ʂ0 = 

a-1
1K

 

 

K1 =  

KdĀ
a

2t  

ʂʩʨ. = 
at

K0  

ʤʤ/ʤʠʥ ʤʤ/ʤʠʥ 

I 1 56 4,9 0,42 0,61 4,9 12,56 1,10 6,47 

II  1 51 5,2 0,40 0,65 5,2 14,94 1,13 6,90 

III  1 46 6,5 0,38 0,71 6,5 22,0 1,29 7,74 

 

ɺʳʚʦʜ 

ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʩʦʩʪʦʠʪ ʠʟ 

ʧʦʩʣʦʡʥʦ ʯʝʨʝʜʫʶʱʠʭʩʷ ʣʝʛʢʠʭ, ʩʨʝʜʥʠʭ ʠ ʪʷʞʝʣʳʭ ʩʫʛʣʠʥʢʦʚ, ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ ʤʝʪʨʦʚʦʛʦ 

ʩʣʦʷ ʧʦʯʚʳ ʩʦʩʪʘʚʣʷʝʪ 1,40 ʛ/ʩʤ3, ʧʣʦʪʥʦʩʪʴ ð 2,69 ʛ/ʩʤ3, ʧʦʨʠʩʪʦʩʪʴ ð 47,9%, ʥʘʠʤʝʥʴʰʘʷ 

ʚʣʘʛʦʝʤʢʦʩʪʴ ð 19,65%. ʉʢʦʨʦʩʪʴ ʚʣʘʛʦʧʦʛʣʦʱʝʥʠʷ ʧʦʯʚʳ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 6,47ï7,74 

ʩʤ/ʯ ʠ ʧʦʵʪʦʤʫ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʚʭʦʜʠʪ ʚ ʛʨʫʧʧʫ ʧʦʯʚ ʩʦ ʩʨʝʜʥʠʤ 

ʚʣʘʛʦʧʦʛʣʦɦ ʝʥʠʝʤ. 
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AGROBIOLOGICAL CHARACTERISTICS OF DIFFERENT VARIETIES OF CORN 

AND THEIR ROLE IN BREEDING ON WET SOILS IN AZERBAIJAN 
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Baku, Azerbaijan, zahid.mustafayev67@mail.ru 
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ɸʥʥʦʪʘʮʠʷ. ʆʧʨʝʜʝʣʝʥʦ ʚʣʠʷʥʠʝ ʥʦʨʤ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʥʘ ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚʳʭ ʦʙʨʘʟʮʦʚ ʢʫʢʫʨʫʟʳ ʚ ʛʦʨʥʦ-ʣʝʩʥʳʭ ʧʦʯʚʘʭ 

ɿʘʛʘʪʘʣʴʩʢʦʛʦ ʨʘʡʦʥʘ. ʈʘʩʩʤʦʪʨʝʥʘ ʨʦʣʴ ʢʘʞʜʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʘʢ ʠʩʭʦʜʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʦʪʙʦʨʘ. ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʩʦʨʪʘ ʠʤʝʣʠ ʨʘʟʥʳʝ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺʥʝʩʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠ 20ï25 

ʪ ʩʠʘʣʠʪʘ ʥʘ ʛʘ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚʦ ʚʣʘʛʝ ʚ 

ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʥʦʨʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʚ 

ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ ʚʦ ʚʨʝʤʷ ʣʝʪʥʝʡ ʟʘʩʫʭʠ. 

 

Abstract. The influence of the norms of nutrients on the agrobiological characteristics of 

zoned varietal samples of corn in the mountain forest soils of the Zagatala region has been 

determined. The role of each structural indicator as a starting material in studies of the formation of 

productivity and selection is considered. In terms of economic significance, the varieties had 

different biomorphological characteristics and interactions with environmental factors. 

The application of organic fertilizers and 20ï25 tons of sialite per hectare to maintain soil moisture 

and meet the moisture demand during the growing season has a positive effect on the normal 

development of plants under stress conditions during the summer drought. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʫʢʫʨʫʟʘ, ʩʦʨʪʘ ʠ ʛʠʙʨʠʜʳ, ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʛʦʨʥʦ-

ʣʝʩʥʳʝ ʧʦʯʚʳ, ʩʪʨʫʢʪʫʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʫʨʦʞʘʡʥʦʩʪʴ. 

 

Keywords: corn, varieties and hybrids, agrobiological characteristics, mountain-forest soils, 

structural indicators, crop yield. 
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ʂʫʢʫʨʫʟʘ ð ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʤʠʨʝ, ʚʘʞʥʦʝ ʧʠʱʝʚʦʝ ʠ ʢʦʨʤʦʚʦʝ 

ʨʘʩʪʝʥʠʝ ʩ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʧʨʠʤʝʥʝʥʠʷ. ʆʥʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʢʦʨʦʪʢʠʤ ʚʝʛʝʪʘʮʠʦʥʥʳʤ ʧʝʨʠʦʜʦʤ, ʫʨʦʞʘʡʥʦʩʪʴʶ 2ï3 ʨʘʟʘ ʚ ʛʦʜ ʠ ʚʳʩʦʢʦʡ 

ʫʨʦʞʘʡʥʦʩʪʴʶ. ɽʝ ʢʫʣʴʪʠʚʠʨʫʶʪ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʩʚʝʪʘ ʢʘʢ ʨʘʩʪʝʥʠʝ, ʦʙʣʘʜʘʶʱʝʝ ʦʛʨʦʤʥʳʤ 

ʧʦʪʝʥʮʠʘʣʦʤ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ, ʫʢʨʝʧʣʝʥʠʠ 

ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʧʪʠʮʳ ʠ ʜʦʤʘʰʥʝʛʦ ʩʢʦʪʘ [1ï2]. 

ʆʯʝʥʴ ʚʘʞʥʦ ʨʝʰʠʪʴ ʪʘʢʠʝ ʚʘʞʥʳʝ ʚʦʧʨʦʩʳ, ʢʘʢ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ 

ʢʫʢʫʨʫʟʳ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ [3ï13]. 

ʏʨʝʟʤʝʨʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʳʭ ʢʣʠʤʘʪʘʭ, 

ʛʣʦʙʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʚʳʨʘʱʠʚʘʥʠʷ ʢʫʢʫʨʫʟʳ, ʧʨʘʚʠʣʴʥʦʡ ʦʮʝʥʢʠ ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ ʛʠʙʨʠʜʦʚ. ʇʨʦʚʝʜʝʥʳ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʧʨʘʚʠʣʴʥʦʤʫ 

ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ 

ʢʫʢʫʨʫʟʳ ʩ ʚʝʛʝʪʘʮʠʦʥʥʳʤ ʧʝʨʠʦʜʦʤ. ʅʘʨʷʜʫ ʩ ʘʙʠʦʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʢʫʢʫʨʫʟʳ ʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʦʢʘʟʳʚʘʶʪ 

ʙʠʦʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʳ, 

ʫʩʣʦʚʠʡ ʧʠʪʘʥʠʷ, ʢʘʯʝʩʪʚʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʥʘʙʣʶʜʘʶʪʩʷ ʨʝʟʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʩʪʨʫʢʪʫʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʪʝʥʠʷ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʝʛʠʦʥʘ ʩ ʫʯʝʪʦʤ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʯʚʳ 

ʠ ʦʧʨʝʜʝʣʝʥʳ ʥʦʨʤʳ ʫʜʦʙʨʝʥʠʡ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʨʘʩʪʝʥʠʡ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʚʦ ʚʣʘʞʥʳʭ ʫʩʣʦʚʠʷʭ 

ʐʝʢʠ-ɿʘʛʘʪʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ ʦʧʪʠʤʘʣʴʥʘʷ ʥʦʨʤʘ ʫʜʦʙʨʝʥʠʡ ʧʨʠʥʷʪʘʷ ʜʣʷ ʨʝʛʠʦʥʘ, ʙʳʣʘ 

ʚʥʝʩʝʥʘ ʩ ʚʘʨʠʘʥʪʘʤʠ ʙʝʟ ʫʜʦʙʨʝʥʠʡ. 

ʅʘ ɿʘʛʘʪʘʣʴʩʢʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ʩʝʣʝʢʮʠʦʥʝʨʳ ʅʀʀ ʟʝʤʣʝʜʝʣʠʷ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʨʪʘ ɿʘʛʘʪʘʣʘ 68, ɻʫʨʫʨ, ʕʤʠʣʴ, ʌʘʭʨʠ, ʋʤʠʜ, ɿʘʛʘʪʘʣʘ 420 ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʝ ʠ ʟʝʣʝʥʳʝ ʤʘʩʩ rʢʫʢʫʨʫʟʳ. ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʙʨʘʟʮʳ ʩʦʨʪʠʨʦʚʢʠ.  

ʂʦʣʠʯʝʩʪʚʦ ʦʙʱʝʛʦ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʫʯʘʩʪʢʘ (0ï25 ʩʤ) ʩʦʩʪʘʚʣʷʝʪ 2,39ï2,51%, ʚ 

ʩʝʚʝʨʥʦʤ ʩʣʦʝ (25ï50 ʩʤ) 1,75ï1,85%, ʚ ʥʠʞʥʠʭ ʩʣʦʷʭ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʜʦ 50ï75. 

ʛʣʫʙʠʥʘ 75ï104 ʩʤ ʩʦʩʪʘʚʣʷʝʪ 0,88ï1,18% ʠ 0,81ï0,89% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʙʦʣʴʰʠʥʩʪʚʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʩʪʨʘʥʳ ʛʫʤʫʩ ʥʘ ʛʣʫʙʠʥʝ 75ï104 ʩʤ ʩʦʩʪʘʚʣʷʝʪ 0,81ï

0,89%, ʪʘʢ ʢʘʢ ʧʦʯʚʘ ʠ ʛʫʤʫʩ, ʧʨʠʥʝʩʝʥʥʳʝ ʠʟ ʣʝʩʥʦʡ ʟʦʥʳ ʧʘʚʦʜʢʦʚʳʤʠ ʚʦʜʘʤʠ, ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʇʘʨʟʠʚʘʥʘ. ʂʦʣʠʯʝʩʪʚʦ ʦʙʱʝʛʦ 

ʘʟʦʪʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʩʦʩʪʘʚʣʷʝʪ 0,15ï0,16%, ʘ ʚ ʥʠʞʥʠʭ ʩʣʦʷʭ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ 

(ʊʘʙʣʠʮʘ 1). ʂʦʣʠʯʝʩʪʚʦ ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ 0,13%. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʆʙʝʩʧʝʯʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʦʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ ʚ ʧʝʨʠʦʜ 

ʚʝʛʝʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝ ʥʦʨʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ, ʣʝʛʢʦʫʩʚʦʷʝʤʳʭ ʬʦʨʤ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʧʠʪʘʥʠʷ (P2O5 ʠ K2O) ʟʘʚʠʩʠʪ ʦʪ ʟʘʧʘʩʦʚ ʚ ʧʦʯʚʝ ʠ ʩʢʦʨʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʪʝʥʠʝʤ. ʉ 

ʫʯʝʪʦʤ ʚʩʝʛʦ ʵʪʦʛʦ ʙʳʣ ʧʨʦʚʝʜʝʥ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʧʦʜʚʠʞʥʦʛʦ 

(ʣʝʛʢʦʫʩʚʦʷʝʤʦʛʦ) ʬʦʩʬʦʨʘ ʠ ʧʝʨʝʤʝʥʥʦʛʦ (ʣʝʛʢʦʫʩʚʦʷʝʤʦʛʦ) ʢʘʣʠʷ (K2O) ʥʘ ʨʘʟʥʳʭ 

ʛʣʫʙʠʥʘʭ ʚ ʛʦʨʥʦʣʝʩʥʳʭ ʙʫʨʳʭ ʧʦʯʚʘʭ ʇʘʨʟʠʚʘʥʘ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ 
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ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ (P2O5) ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 28,6 ʤʛ/ʢʛ ʜʦ 31,6 

ʤʛ/ʢʛ ʥʘ 1 ʢʛ ʧʦʯʚʳ, ʚ ʧʦʜʧʦʯʚʝ (25ï50 ʩʤ) ʜʦ 11,5ï13,6  ʤʛ/ʢʛ. ɺ ʥʠʞʥʠʭ ʩʣʦʷʭ ʦʥʘ 

ʧʦʩʪʝʧʝʥʥʦ ʟʘʢʦʥʦʤʝʨʥʦ ʩʥʠʞʘʝʪʩʷ (ʊʘʙʣʠʮʘ 1). ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʣʝ ʫʤʝʨʝʥʥʦ 

ʦʙʝʩʧʝʯʝʥʦ ʧʦʜʚʠʞʥʳʤ (ʣʝʛʢʦʫʩʚʦʷʝʤʳʤ) ʬʦʩʬʦʨʦʤ, ʘ ʧʘʭʦʪʥʳʡ ʩʣʦʡ ʧʦʣʷ ʩʦʜʝʨʞʠʪ 101ï

105  ʢʛ ʣʝʛʢʦʫʩʚʦʷʝʤʦʛʦ ʬʦʩʬʦʨʘ. ɽʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʚ ʦʧʳʪʝ ʥʘ 1 ʮ ʫʨʦʞʘʷ ʫʭʦʜʠʪ 0,9ï1,1  ʢʛ 

ʬʦʩʬʦʨʘ, ʘ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʛʣʦʱʝʥʠʷ ʬʦʩʬʦʨʘ ʠʟ ʧʦʯʚʳ ʩʦʩʪʘʚʣʷʝʪ 55ï70% ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʪʦ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 100 ʮ. 

  

ʊʘʙʣʠʮʘ 1. 

ʆʉʅʆɺʅʓɽ ɸɻʈʆʍʀʄʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ɻʆʈʅʆ-ʃɽʉʅʓʍ ɹʋʈʓʍ ʇʆʏɺ 

ɿɸɻɸʊɸʃʔʉʂʆʁ ʈɽɻʀʆʅɸʃʔʅʆʁ ʆʇʓʊʅʆʁ ʉʊɸʅʎʀʀ, 2019ï2020  ʛʛ.  

(ʇʘʨʟʠʚʘʥʩʢʦʝ ʦʧʳʪʥʦʝ ʧʦʣʝ) 
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0-25 6,9-7,1 0,00-0,09 2,39-2,51 0,15-0,16 35,3-44,5 0,130,13 28,6-31,6 235-280 28,6-31,6 235-280 

25-50 7,2-7,3 0,23-0,35 1,71-1,85 0,08-0,10 19,6-23,4 0,08-0,10 11,5-13,6 115-166 11,5-13,6 115-166 

50-75 7,4-7,5 0,29-0,45 0,88-1,18 0,06-0,08 18,7-20,4 0,06-0,08 4,5-5,5 85-95 4,5-5,5 85-95 

75-104 7,4-7,5 0,33-0,50 0,81-0,89 0,06-0,07 6,9-8,3 0,06-0,07 3,1-3,3 65-68 3,1-3,3 65-68 

 

ʇʦʤʠʤʦ ʢʫʢʫʨʫʟʳ ʥʝʦʙʭʦʜʠʤʳ ʬʦʩʬʦʨʥʳʝ ʫʜʦʙʨʝʥʠʷ. ʅʦʨʤʘ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ, 

ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʧʨʦʜʫʢʪʘ ʠʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 40 ʮ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʅʦʨʤʘ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʢʫʢʫʨʫʟʳ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 28ï42% ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʩʪʝʧʝʥʠ ʧʦʩʪʫʧʣʝʥʠʷ ʬʦʩʬʦʨʘ ʚ ʧʦʯʚʫ. ʇʦʜʩʯʠʪʘʚ ʟʘʧʘʩʳ 

ʣʝʛʢʦ ʫʩʚʘʠʚʘʝʤʦʛʦ ʬʦʩʬʦʨʘ ʚʦ ʚʩʝʭ ʩʣʦʷʭ, ʦʧʨʝʜʝʣʷʶʪ ʥʦʨʤʫ ʫʜʦʙʨʝʥʠʷ. 

ʂʘʣʠʡ ð ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʫʩʚʘʠʚʘʝʤʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢʫʢʫʨʫʟʳ. ʇʦʩʣʝ ʘʟʦʪʘ 

ʥʘʠʙʦʣʝʝ ʫʩʚʘʠʚʘʝʤʳʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʢʘʣʠʡ. ɽʩʣʠ 3,0ï3,3 ʢʛ ʘʟʦʪʘ ʧʝʨʝʥʦʩʠʪʩʷ ʠʟ 1 ʮ 

ʧʨʦʜʫʢʪʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ, ʧʝʨʝʥʦʩʠʪʩʷ 2,9ï

3,1 ʢʛ ʢʘʣʠʷ. ʇʦʵʪʦʤʫ ʦʯʝʥʴ ʚʘʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʨʘʩʪʝʥʠʝ ʢʘʣʠʝʤ. ɺ ʇʘʨʟʠʚʘʥʝ, ʛʜʝ ʧʨʦʚʦʜʠʣʠ 

ʦʧʳʪ, ʢʦʣʠʯʝʩʪʚʦ ʣʝʛʢʦʫʩʚʦʷʝʤʦʛʦ ʢʘʣʠʷ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʩʦʩʪʘʚʣʷʣʦ 235ï280  

ʤʛ/ʢʛ ʧʦʯʚʳ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʤʝʩʪʥʦʩʪʴ ʧʣʦʭʦ ʦʙʝʩʧʝʯʝʥʘ ʢʘʣʠʝʤ (ʊʘʙʣʠʮʘ 1).  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ, ʧʦʪʨʝʙʣʝʥʠʝ ʨʘʩʪʝʥʠʷʤʠ ʢʘʣʠʷ, 

ʢʦʪʦʨʳʡ ʣʝʛʢʦ ʫʩʚʘʠʚʘʝʪʩʷ ʧʦʯʚʦʡ, ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 8ï11% ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʣʝʛʢʦʫʩʚʦʷʝʤʦʛʦ ʬʦʩʬʦʨʘ (P2O5) ʠ ʢʘʣʠʷ (K2O) ʚ ʧʦʯʚʝ ʚ 

ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʙʳʣʠ ʚʟʷʪʳ ʧʨʦʙʳ ʧʦʯʚʳ ʩ ʨʘʟʥʦʡ ʛʣʫʙʠʥʳ ʥʘ ʨʘʟʥʳʭ 

ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʣʝʛʢʦʫʩʚʦʷʝʤʦʛʦ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ 

ʧʦʯʚʳ (0ï25  ʩʤ) ʚ 10-ʣʠʩʪʥʦʡ ʬʘʟʝ ʨʘʩʪʝʥʠʷ ʩʦʩʪʘʚʠʣʦ 55,1 ʤʛ/ʢʛ ʧʦʯʚʳ. ʕʪʦ ʥʘ 25,1 ʤʛ ʠʣʠ 

83,67% ʙʦʣʴʰʝ, ʯʝʤ ʜʦ ʧʦʩʝʚʘ. ʏʘʩʪʠʯʥʦ ʵʪʦ ʧʨʦʠʟʦʰʣʦ ʠʟ-ʟʘ ʚʥʝʩʝʥʠʷ ʬʦʩʬʦʨʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʧʝʨʝʜ ʧʦʩʝʚʦʤ, ʘ ʯʘʩʪʠʯʥʦ ð ʠʟ-ʟʘ ʧʨʝʚʨʘʱʝʥʠʷ CaHPO4 ʚ Ca(H2PO4)2 ʠʟ-ʟʘ 

ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ.  
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ʆʪ ʬʘʟʳ 10 ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʷ ʜʦ ʬʘʟʳ ʦʙʨʘʟʦʚʘʥʠʷ ʤʝʪʝʣʢʠ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʚʠʞʥʦʛʦ 

ʬʦʩʬʦʨʘ (0ï25  ʩʤ) ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 19,3 ʤʛ ʠʣʠ 35,03% ʥʘ 1 ʢʛ ʧʦʯʚʳ. ʉʥʠʞʝʥʠʝ ʧʨʦʠʟʦʰʣʦ 

ʚ ʦʩʥʦʚʥʦʤ ʠʟ-ʟʘ ʧʦʛʣʦʱʝʥʠʷ ʨʘʩʪʝʥʠʷʤʠ ʬʦʩʬʦʨʘ ʠʟ ʧʦʯʚʳ. ʇʘʜʝʥʠʝ ʧʨʦʜʦʣʞʘʣʦʩʴ ʜʦ ʬʘʟʳ 

ʧʦʣʥʦʛʦ ʩʦʟʨʝʚʘʥʠʷ.  

ɺʦ ʚʨʝʤʷ ʬʘʟʳ ʩʦʟʨʝʚʘʥʠʷ ʙʳʣʦ ʟʘʤʝʯʝʥʦ, ʯʪʦ 26,9 ʤʛ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ 

ʧʨʠʩʫʪʩʪʚʦʚʘʣʦ ʚ 1 ʢʛ ʧʦʯʚʳ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ. ʅʘ 28,2 ʤʛ ʠ 19,8 ʤʛ ʠʣʠ ʥʘ 51,18% ʠ 42,40% ʥʘ 

1 ʢʛ ʧʦʯʚʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʥʘ 10 ʬʘʟʘʭ ʣʠʩʪʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʝʥʠʢʘ ʫ ʵʪʦʛʦ 

ʨʘʩʪʝʥʠʷ. ʕʪʦ ʚʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʦ, ʚʝʜʴ ʢ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʝ ʧʦʛʣʦʪʠʣʦ ʠʟ ʧʦʯʚʳ ʚ 

ʩʨʝʜʥʝʤ 95ï115  ʢʛ ʬʦʩʬʦʨʘ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ) ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʳ, ʪʘʢ 

ʠ ʚʣʘʞʥʦʩʪʠ (CaHPO4). ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ ʚ 

ʢʦʣʠʯʝʩʪʚʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʥʘ ʛʣʫʙʠʥʝ 25ï50  ʩʤ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ (ʊʘʙʣʠʮʘ 1). 

ʂʘʣʠʡ ð ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʙʦʛʘʪʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢʫʢʫʨʫʟʳ. ʀʟ ʢʘʞʜʦʛʦ ʮʝʥʪʥʝʨʘ 

ʠ ʠʟ ʧʦʯʚʳ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʙʠʦʤʘʩʩʳ ʠʟʚʣʝʢʘʝʪʩʷ 2,8ï3,0  ʢʛ 

ʢʘʣʠʷ. ʀʟ ʦʩʥʦʚʥʳʭ ʫʩʚʘʠʚʘʝʤʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʧʨʝʚʦʩʭʦʜʠʪ ʪʦʣʴʢʦ ʘʟʦʪ (2,9ï3,2 

ʢʛ/ʮ).  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʥʝʩʝʥʠʝ ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ (ʚ ʚʠʜʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ) ʚ ʧʦʯʚʫ ʨʝʟʢʦ ʩʦʢʨʘʪʠʣʦʩʴ ʟʘ ʧʦʩʣʝʜʥʠʝ 30ï35  ʣʝʪ. ʋʯʠʪʳʚʘʷ ʚʩʝ ʵʪʦ, ʦʯʝʥʴ 

ʚʘʞʥʦ ʠʟʫʯʠʪʴ ʜʠʥʘʤʠʢʫ ʩʦʜʝʨʞʘʥʠʷ ʢʘʣʠʷ ʚ ʧʦʯʚʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ 

ʢʫʢʫʨʫʟʳ. ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʤʝʩʪʥʦʩʪʴ ʧʣʦʭʦ ʦʙʝʩʧʝʯʝʥʘ ʢʘʣʠʝʤ, ʪʘʢ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ 

ʧʝʨʝʤʝʥʥʦʛʦ ʢʘʣʠʷ ʚ 1 ʢʛ ʧʦʯʚʳ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 300 ʤʛ. ʇʦʩʣʝ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʣʠʷ ʚ 1 ʢʛ ʧʦʯʚʳ ʚ ʬʘʟʝ 10 ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʷ ʩʦʩʪʘʚʣʷʣʦ 

335 ʤʛ, ʪ. ʝ. ʧʣʦʱʘʜʴ ʫʤʝʨʝʥʥʦ ʩʥʘʙʞʘʣʘʩʴ ʢʘʣʠʝʤ ʚ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ.  

ɺ ʬʘʟʝ ʧʦʣʥʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʨʘʩʪʝʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʢʘʣʠʷ, ʢʦʣʝʙʣʶʱʝʝʩʷ ʥʘ ʛʣʫʙʠʥʝ 0ï25  

ʩʤ, ʩʥʠʟʠʣʦʩʴ ʜʦ 265 ʤʛ ʥʘ 1 ʢʛ ʧʦʯʚʳ. ʕʪʦ ʨʘʩʪʝʥʠʝ ʢʫʢʫʨʫʟʳ ʥʘ 70 ʤʛ/ʢʛ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʬʘʟʝ 

10 ʣʠʩʪʴʝʚ, ʠ ʥʘ 44 ʤʛ/ʢʛ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʬʘʟʝ ʦʙʨʘʟʦʚʘʥʠʷ ʤʝʪʝʣʢʠ, ʪ.ʝ. ʧʝʨʝʤʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ ʚʦ ʚʨʝʤʷ ʬʘʟʳ ʧʦʣʥʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 

20,89% ʠ 14,24, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʘʟʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 10 ʣʠʩʪʴʝʚ ʠ ʤʝʪʝʣʦʢ 

% ʩʥʠʟʠʣʦʩʴ (ʊʘʙʣʠʮʘ 2). 

ʂʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ, ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 1 ʮ ʢʫʢʫʨʫʟʳ ʠʩʧʦʣʴʟʫʝʪʩʷ 2,9ï3,2 ʢʛ ʘʟʦʪʘ, 

0,9ï1,1 ʢʛ ʬʦʩʬʦʨʘ (P2O5) ʠ 2,8ï3,0 ʢʛ ʢʘʣʠʷ (K2O). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ 

ʚʦʟʤʦʞʥʳ, ʢʦʛʜʘ ʦʥʠ ʦʙʳʯʥʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʨʘʩʪʝʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʚ ʟʝʨʥʝ ʷʚʣʷʝʪʩʷ 

ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʚ ʬʘʟʝ ʧʦʣʥʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʨʘʩʪʝʥʠʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ ʧʨʦʮʝʥʪʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʚ ʟʝʨʥʝ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1,41ï1,51%, ʘ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʩʪʘʚʣʷʝʪ 0,37ï0,43% ʚ ʦʢʦʨʦʯʢʘʭ (ʙʝʟ ʟʝʨʥʘ). ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʚ ʟʝʨʥʦʚʳʭ ʠ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨʘʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦ 

ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ, ʘ ʚ ʣʠʩʪʴʷʭ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʦʯʝʥʴ ʚʳʨʘʞʝʥʳ. ʊʘʢ, ʫ ʩʦʨʪʘ 

ɿʘʛʘʪʘʣʘ-420 ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʚ ʣʠʩʪʴʷʭ ʚʦ ʚʨʝʤʷ ʬʘʟʳ ʧʦʣʥʦʛʦ ʩʦʟʨʝʚʘʥʠʷ 

ʙʳʣʦ ʥʘʤʥʦʛʦ ʚʳʰʝ, ʯʝʤ ʫ ʜʨʫʛʠʭ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ.  

ʏʪʦʙʳ ʟʘʱʠʪʠʪʴ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ, ʧʦʜʜʝʨʞʠʚʘʪʴ ʠ ʫʣʫʯʰʘʪʴ ʣʝʛʢʦʫʩʚʦʷʝʤʳʝ ʬʦʨʤʳ 

ʦʩʥʦʚʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ (ʘʟʦʪ, ʬʦʩʬʦʨ ʠ ʢʘʣʠʡ) ʚ ʧʦʯʚʝ, ʘʟʦʪʥʳʝ, ʬʦʩʬʦʨʥʳʝ ʠ 

ʢʘʣʠʝʚʳʝ ʚʝʱʝʩʪʚʘ ʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʜʦʣʞʥʳ ʙʳʪʴ ʚʦʟʚʨʘʱʝʥʳ ʚ ʧʦʯʚʫ ʚ ʚʠʜʝ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ.  

ʋ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʥʘʤʠ ʩʦʨʪʦʚ ʚʳʥʦʩ ʘʟʦʪʘ ʠʟ ʧʦʯʚʳ ʙʳʣ ʨʘʟʥʳʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʦʨʪʘ. ʊʘʢ, ʫ ʩʦʨʪʦʚ ɿʘʛʘʪʘʣʘ-420 ʠ ɿʘʛʘʪʘʣʴʩʢʦʛʦ ʤʝʩʪʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʩʦʩʪʘʚʠʣ 268,14 ʢʛ/ʛʘ ʠ 277,28 ʢʛ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʫ ʩʦʨʪʦʚ ɿʘʛʘʪʘʣʘ-480 ð 250,00 ʢʛ/ʛʘ.  
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ʊʘʙʣʠʮʘ 2. 

ʆʉʅʆɺʅʓɽ ʇʀʊɸʊɽʃʔʅʓɽ ɺɽʑɽʉʊɺɸ  

ɺ ʆʊɼɽʃʔʅʓʍ ʆʈɻɸʅɸʍ ʈɸɿʅʓʍ ʉʆʈʊʆɺ ʂʋʂʋʈʋɿʓ 
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ɸʟʦʪ (N) 

1 ɿʘʛʘʪʘʣʘ 68 26,55 43,42 9,50 11,57 91,04 177,10 268,14 

2 ʕʤʠʣʴ 21,75 49,37 8,93 9,85 49,90 160,10 158,00 

3 ɻʫʨʫʨ 22,65 56,51 10,63 10,67 107,46 169,82 277,28 

ʌʦʩʬʦʨ (P2O5) 

1 ɿʘʛʘʪʘʣʘ 68 8,91 19,25 4,95 4,75 37,86 38,20 76,06 

2 ʕʤʠʣʴ 11,50 23,70 5,10 5,68 45,98 35,10 81,08 

3 ɻʫʨʫʨ 13,25 27,67 6,27 5,66 52,85 36,15 89,00 

ʂʘʣʠʡ (K2O) 

1 ɿʘʢʘʪʘʣʘ 68 33,25 107,80 19,90 12,95 183,39 67,85 251,24 

2 ʕʤʠʣʴ 35,15 111,90 19,80 11,15 178,00 58,69 256,69 

3 ɻʫʨʫʨ 38,50 125,90 19,90 11,64 195,94 61,16 257,10 

 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʙʲʝʤʳ ʵʢʩʧʦʨʪʘ ʘʟʦʪʘ ʧʦ ʪʦʚʘʨʥʦʡ (ʠʟ) ʠ ʥʝʪʦʚʘʨʥʦʡ (ʩʦʣʦʤʘ) 

ʧʨʦʜʫʢʮʠʠ ʧʦʣʥʦʩʪʴʶ ʨʘʟʣʠʯʘʣʠʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ ʢʫʢʫʨʫʟʳ. ʊʘʢ, ʫ ʩʦʨʪʘ ɿʘʛʘʪʘʣʘ-

420 ʩʦʦʪʥʦʰʝʥʠʝ ʟʝʨʥʘ ʢ ʟʝʨʥʫ ʩʦʩʪʘʚʣʷʣʦ 0,51; 1, ʘ ʫ ʩʦʨʪʘ ɿʘʛʘʪʘʣʴʩʢʦʛʦ ʤʝʩʪʥʦʛʦ 

ʫʣʫʯʰʝʥʠʷ ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʩʦʩʪʘʚʣʷʣʦ 0,63:1 (ʊʘʙʣʠʮʘ 3).  

ɼʨʫʛʠʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʦʪʥʦʰʝʥʠʠ ʬʦʩʬʦʨʘ. ʊʘʢ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʦʚ, 

ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʥʦʩʠʤʦʛʦ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʙʠʦʤʘʩʩʦʡ ʬʦʩʬʦʨʘ ʩʦʩʪʘʚʣʷʣʦ 37,86ï52,85  ʢʛ, ʘ 

ʘʟʦʪʘ, ʧʝʨʝʥʦʩʠʤʦʛʦ ʟʝʨʥʦʤ, ʩʦʩʪʘʚʣʷʣʦ 35,10ï38,20  ʢʛ/ʛʘ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ, ʩʦʦʪʥʦʰʝʥʠʝ ʬʦʩʬʦʨʘ ʠ ʩʦʣʦʤʳ ʫ ʩʦʨʪʘ ɿʘʛʘʪʘʣʘ-420 

ʢ ʟʝʨʥʫ ʩʦʩʪʘʚʣʷʝʪ 0,99: 1, ʫ ʩʦʨʪʘ ɿʘʛʘʪʘʣʘ 480 ð 1,31: 1; ʫ ʩʦʨʪʘ ɿʘʛʘʪʘʣʴʩʢʠʡ ʤʝʩʪʥʳʡ 

ʫʣʫʯʰʠʣʦʩʴ ʜʦ 1,46: 1. ʂʘʢ ʚʠʜʥʦ, ʢʦʣʠʯʝʩʪʚʦ ʬʦʩʬʦʨʘ, ʧʝʨʝʥʦʩʠʤʦʛʦ ʩʦʣʦʤʦʡ, ʥʘʤʥʦʛʦ 

ʚʳʰʝ, ʯʝʤ ʫ ʨʘʩʪʝʥʠʡ, ʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ, ʢʘʣʠʡ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ. ɺ ʮʝʣʦʤ ʢʦʣʠʯʝʩʪʚʦ ʢʘʣʠʷ, ʥʘʢʦʧʣʝʥʥʦʛʦ ʚ ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʨʛʘʥʘʭ, 

ʙʳʣʦ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚʳʰʝ, ʯʝʤ ʚ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʘʭ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʢʦʣʠʯʝʩʪʚʦ 

ʢʘʣʠʷ, ʧʝʨʝʥʦʩʠʤʦʛʦ ʦʪʜʝʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʨʘʩʪʝʥʠʷ ʩ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʙʠʦʤʘʩʩʦʡ, ʙʳʣʦ 

ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʠʤ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʣʠʯʝʩʪʚʦ ʢʘʣʠʷ, ʧʝʨʝʥʦʩʠʤʦʛʦ ʣʠʩʪʴʷʤʠ, ʩʦʩʪʘʚʣʷʝʪ 33,25ï38,50  ʢʛ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʢʘʣʠʷ ʩʦʩʪʘʚʣʷʝʪ 19,80ï19,90  ʢʛ/ʛʘ. ʇʦ ʚʝʛʝʪʘʮʠʠ ð 

ʩʦʨʪʘ ʩʨʝʜʥʝ- ʠ ʩʨʝʜʥʝʩʧʝʣʳʝ (106ï113  ʜʥʝʡ). ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʧʠʪʘʥʠʷ ʠ ʚʥʝʰʥʠʭ 

ʬʘʢʪʦʨʦʚ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʣʷʣʘ 234ï302 ʩʤ, ʚʳʩʦʪʘ ʜʦ ʩʪʝʙʣʷ ð 99ï118 ʩʤ, ʢʦʣʠʯʝʩʪʚʦ 

ʣʠʩʪʴʝʚ ʚ ʬʘʟʝ ʩʦʟʨʝʚʘʥʠʷ ð 13ï14. ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʩʦʨʪʘ ʠʤʝʣʠ 

ʨʘʟʥʳʝ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. 

ɹʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ, ʩʪʨʫʢʪʫʨʥʳʝ ʠ ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʨʘʟʮʦʚ, 

ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʚ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 3. ɺ ʦʙʨʘʟʮʘʭ ʜʣʠʥʘ ʥʦʞʝʢ ʧʦʩʣʝ 

ʩʫʰʢʠ ʩʦʩʪʘʚʣʷʝʪ 20,7ï23,1  ʩʤ, ʢʦʣʠʯʝʩʪʚʦ ʨʷʜʦʚ ʟʝʨʝʥ ʚ ʥʦʞʢʘʭ ð 14ï16 ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ 
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ʚ ʦʜʥʦʤ ʨʷʜʫ 45ï49,0, ʚ ʦʙʨʘʟʮʘʭ ʚʳʭʦʜ ʩ ʚʝʪʦʢ ʩʦʩʪʘʚʣʷʝʪ 82,3ï85,8%. ɺʝʩ 1000 ʟʝʨʝʥ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 325ï367  ʛ. 

 

ʊʘʙʣʠʮʘ 3. 

ɹʀʆʄʆʈʌʆʃʆɻʀʏɽʉʂʀɽ, ʉʊʈʋʂʊʋʈʅʓɽ  

ʀ ʇʈʆɼʋʂʊʀɺʅʓɽ ʇʆʂɸɿɸʊɽʃʀ ʄɽʉʊʅʓʍ ʉʆʈʊʆɺ ʂʋʂʋʈʋɿʓ 

 (2019ï2020  ʛʛ.) 
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ɿʘʛʘʪʘʣʘ-68 113 302 118,0 14,0 23,1 16.0 47 82,3 364 86,0 80,8 357 75,2 ð 

ɻʫʨʫʨ 108 234 99,0 13,0 20,7 16,0 45 82,5 325 89,2 85,2 345 69,7 ī5,5 

ʕʤʠʣʴ 106 247 103 13,0 21,1 16,0 47 84,7 367 84,7 85,8 323 64.4 ī10,8 

ʌʘʭʨʠ 108 270 114 14,0 22,4 16,0 47 85,8 352 86,4 839 341 65,6 ī9,6 

ʋʤʫʜ 110 266 111 13,0 22,5 14,0 49 84,0 354 82,6 83,1 316 79,7 +4,5 

 

ɺʳʚʦʜʳ 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʙʣʶʜʝʥʠʷ ʠ ʠʟʤʝʨʝʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʩʨʝʜʠ ʦʙʨʘʟʮʦʚ ʤʝʩʪʥʳʭ 

ʩʦʨʪʦʚ ʢʫʢʫʨʫʟʳ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʢʦʨʤʣʝʥʠʷ ʠ 

ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʨʝʟʢʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʠ. 

ɺʥʝʩʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠ 20ï25  ʪ ʩʠʘʣʠʪʘ ʥʘ ʛʘ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʚʣʘʞʥʦʩʪʠ 

ʧʦʯʚʳ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚʦ ʚʣʘʛʝ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʥʦʨʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʚ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ ʚʦ ʚʨʝʤʷ 

ʣʝʪʥʝʡ ʟʘʩʫʭʠ. 
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QUALITY OF QANAT WATER IN GANJA-KAZAKH ZONE 

 

ÉAllahverdiyeva K., Azerbaijan State Agrarian University,  

Ganja, Azerbaijan, allahverdiyeva-1979@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʦʧʨʦʩʫ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʚʦʜ ʢʷʛʨʠʟʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ 

ɻʷʥʜʞʘ-ʂʘʟʘʭʩʢʦʡ ʟʦʥʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜ ʜʝʡʩʪʚʫʶʱʠʭ ʢʷʛʨʠʟʦʚ 

ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,3 ʜʦ 0,94 ʛ/ʣ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠʭ ʜʦʚʦʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʡ. ʆʙʱʘʷ 

ʱʝʣʦʯʥʦʩʪʴ ʚʦʜ ʢʷʛʨʠʟʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʳʡ  ʧʨʝʜʝʣ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 4ï

7 ʤʛ-ʵʢʚ/ʣ, ʦʥʠ ʧʨʦʟʨʘʯʥʳ, ʥʝ ʠʤʝʶʪ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʟʘʧʘʭʘ, ʚ ʩʦʩʪʘʚʝ ʚʦʜ ʦʪʩʫʪʩʪʚʫʶʪ 

ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʠ ʜʨʫʛʠʝ ʚʨʝʜʥʳʝ ʠʥʛʨʝʜʠʝʥʪʳ. ɿʥʘʯʝʥʠʝ ʠʨʨʠʛʘʮʠʦʥʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʚʳʩʦʢʦʝ ʠ ʩʦʩʪʘʚʣʷʝʪ 15ï84. ʇʦ ʚʩʝʤ ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚʦʜʳ ʢʷʛʨʠʟʦʚ ʧʨʠʛʦʜʥʳ ʢ 

ʚʦʜʦʩʥʘʙʞʝʥʠʶ ʠ ʦʨʦʰʝʥʠʶ. 

 

Abstract. The article is devoted to the issue of assessing the water quality of the qanats 

operating in the Ganja-Kazakh zone. It has been established that the salinity of the waters of the 

operating qanats varies from 0.3 to 0.94 g / l and their chemical composition is very favorable. The 

total alkalinity of qanat waters does not exceed the permissible limit and its value is 4ï7 mg-eq/l, is 

transparent, does not have a specific odor, there are no heavy metals and other harmful ingredients 

in the water. The value of the irrigation coefficient is high and is 15ï84. According to all quality 

indicators, the qanat waters are suitable for water supply and irrigation. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʷʛʨʠʟ, ʚʦʜʘ, ʤʠʥʝʨʘʣʠʟʘʮʠʷ, ʩʦʣʝʚʦʡ ʩʦʩʪʘʚ, ʠʨʨʠʛʘʮʠʦʥʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ, ʚʦʜʦʩʥʘʙʞʝʥʠʝ, ʦʨʦʰʝʥʠʝ. 
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ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ɻʷʥʜʞʘ-ʂʘʟʘʭʩʢʦʡ ʟʦʥʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 33 ʢʷʛʨʠʟʘ. ɺ ʩʝʨʝʜʠʥʝ 

ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʢʦʣʠʯʝʩʪʚʦ ʜʨʝʚʥʠʭ ʢʘʥʘʣʦʚ ʚ ʵʪʦʡ ʟʦʥʝ ʩʦʩʪʘʚʣʷʣʦ 165. ʆʜʥʘʢʦ ʠʟ-ʟʘ 

ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʠ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʧʦʩʪʝʧʝʥʥʦ ʨʘʟʨʫʰʘʣʦʩʴ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʇʦʤʠʤʦ ʬʠʟʠʯʝʩʢʦʛʦ ʠʟʥʦʩʘ ʢʷʛʨʠʟʦʚ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʞʝ ʧʨʦʠʟʦʰʣʠ ʥʝʢʦʪʦʨʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʦʠʟʚʦʜʠʤʦʡ ʠʤʠ ʚʦʜʳ, ʢʦʪʦʨʦʝ ʧʦ ʩʝʡ ʜʝʥʴ ʥʝ ʠʩʩʣʝʜʦʚʘʥʦ. ʀʩʢʣʶʯʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʠʤʝʝʪ ʠʟʫʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʜ ʢʷʛʨʠʟʦʚ  ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʜʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ ʠ ʦʨʦʰʝʥʠʷ ʨʘʩʪʝʥʠʡ. ʋʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʚʦʜ ʢʷʛʨʠʟʦʚ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʝʨʴʝʟʥʳʤ 
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ʦʩʣʦʞʥʝʥʠʷʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʧʨʠʛʦʜʥʦʩʪʠ ʚʦʜʳ, ʧʨʦʠʟʚʦʜʠʤʦʡ ʢʷʛʨʠʟʘʤʠ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚ 

ɻʷʥʜʞʘ-ʂʘʟʘʭʩʢʦʡ ʟʦʥʝ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʚʦʜʳ 

ʢʷʛʨʠʟʦʚ ʚ ɻʷʥʜʞʘ-ʂʘʟʘʭʩʢʦʡ ʟʦʥʝ ʠ ʧʨʠʛʦʜʥʦʩʪʠ ʝʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɼʣʷ ʯʝʛʦ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʚʳʷʚʣʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʠ ʥʘʠʤʝʥʦʚʘʥʠʝ ʚʩʝʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʷʛʨʠʟʦʚ ʚ ʨʝʛʠʦʥʝ, ʥʝ 

ʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʂ ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ  ʚʦʜ ʢʷʛʨʠʟʦʚ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ: ʩʪʝʧʝʥʴ ʠʭ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, 

ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʟʘʧʘʭ, ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʜʨʫʛʠʝ ʧʦʢʘʟʘʪʝʣʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʙʳʣʠ ʚʟʷʪʳ 

ʧʨʦʙʳ ʚʦʜʳ ʥʘ ʚʳʭʦʜʝ ʠʟ ʢʷʛʨʠʟʦʚ ʠ ʧʨʦʚʝʜʝʥ ʧʦʣʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ (ʈʠʩʫʥʦʢ 1). 

 

 
 

ʈʠʩʫʥʦʢ 1. ʆʪʙʦʨ ʧʨʦʙ ʚʦʜʳ ʠʟ ʢʘʥʘʣʦʚ 

 

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʢʦʣʠʯʝʩʪʚʘ ʠʦʥʦʚ ʚ ʚʦʜʘʭ ʢʷʛʨʠʟʦʚ, ʠʭ ʦʙʱʘʷ ʞʝʩʪʢʦʩʪʴ ʠ ʩʪʝʧʝʥʴ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʩʨʘʚʥʠʚʘʣʠʩʴ ʩʦ ʟʥʘʯʝʥʠʷʤʠ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʦʚ ʠ ʩʪʘʥʜʘʨʪʦʚ. ʇʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʧʨʝʜʝʣʝʥʘ ʩʪʝʧʝʥʴ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ, ʘʥʠʦʥʦʚ ʠ 

ʢʘʪʠʦʥʦʚ Ca2+,  Mg2+, Na+, K+ ʚ ʤʛ/ʣ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʬʦʨʤʫʣʘ ʄ. ɻ. ʂʫʨʣʦʚʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʘ ʚʦʜ 

ʢʘʛʨʠʟʦʚ, ʛʜʝ ʠʦʥʳ ʩʦʣʝʡ ʚʳʨʘʞʝʥʳ ʚ ʤʛ-ʵʢʚ/ʣ. ʄʝʪʦʜ, ʧʨʠʚʝʜʝʥʥʳʡ ʚ ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʠ 

ʭʠʤʠʠ, ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʧʝʨʝʚʦʜʘ ʠʟ ʤʛ/ʣ ʚ ʝʜʠʥʠʮʳ ʤʛ-ʵʢʚ/ʣ [1ï3]. 

ɼʣʷ ʚʳʨʘʞʝʥʠʷ ʟʥʘʯʝʥʠʡ ʠʦʥʦʚ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʚ ʤʛ/ʣ (I) ʚ ʤʛ-ʵʢʚ/ʣ ʧʫʪʝʤ ʭʠʤʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ, ʩʣʝʜʫʝʪ ʟʥʘʯʝʥʠʷ ʜʘʥʥʦʛʦ ʠʦʥʘ ʚ ʤʛ/ʣ, ʨʘʟʜʝʣʠʪʴ ʥʘ ʝʛʦ ʘʪʦʤʥʫʶ ʠʣʠ ʤʦʣʝʢʫʣʷʨʥʫʶ 

ʤʘʩʩʫ (A) ʠ ʫʤʥʦʞʠʪʴ ʢ ʝʛʦ ʚʘʣʝʥʪʥʦʩʪʠ (V): 
 

A

Ķ V
Ķ m=

 

(1) 
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ʅʘʧʨʠʤʝʨ, ʜʣʷ ʚʳʨʘʞʝʥʠʷ ʚ ʤʛ-ʵʢʚ/ʣ. ʦʜʥʦʚʘʣʝʥʪʥʦʛʦ ʠʦʥʘ Clī = 13 ʤʛ/ʣ., ʧʨʠ ʘʪʦʤʥʦʤ 

ʚʝʩʝ ʦʪ 35,46 ʜʦ 35,5, ʪʦ ʧʨʠ ʧʦʤʦʱʠ ʬʦʨʤʫʣʳ (1) ʧʦʣʫʯʘʝʤ I=1,13/35,5=0,37 ʤʛ-ʵʢʚ/ʣ.  

ɽʩʣʠ ʚ ʩʦʩʪʘʚʝ ʚʦʜʳ ʩʦʩʪʘʚʣʷʝʪ 96 ʤʛ/ʣ, ʪʦ ʧʨʠ ʧʝʨʝʭʦʜʝ ʥʘ ʤʛ-ʵʢʚ/ʣ., ʤʦʣʝʢʫʣʷʨʥʘʷ 

ʤʘʩʩʘ ʠʦʥʘ 96, ʚʘʣʝʥʪʥʦʩʪʴ 2, ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ (1) I=2,96/96=2 ʤʛ-ʵʢʚ/ʣ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʘ ʚʦʜʳ ʢʷʛʨʠʟʦʚ, ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ʘʥʠʦʥʦʚ ʠ ʢʘʪʠʦʥʦʚ, 

ʚʳʨʘʞʝʥʥʳʭ ʚ ʤʛ-ʵʢʚ/ʣ, ʙʳʣʘ ʧʝʨʝʚʝʜʝʥʘ ʚ %-ʵʢʚ. ʂʘʪʠʦʥʳ ʠ ʘʥʠʦʥʳ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʜʣʷ 

ʚʳʨʘʞʝʥʠʷ ʠʦʥʦʚ ʚ %-ʵʢʚ. ʀʦʥʳ, ʚʳʨʘʞʝʥʥʳʝ ʚ %-ʵʢʚ., ʫʤʥʦʞʘʶʪʩʷ ʥʘ ʟʥʘʯʝʥʠʷ, 

ʚʳʨʘʞʝʥʥʦʝ ʚ ʤʛ-ʵʢʚ/ʣ, ʠ ʜʝʣʷʪʩʷ ʥʘ ʠʭ ʩʫʤʤʫ: 
 

100
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(2) 

 

ʂ ʧʨʠʤʝʨʫ, ʝʩʣʠ ʩʫʤʤʘ ʘʥʠʦʥʦʚ ʅʉʆ3
ī, Clī ʠ SO4

2ī ʩʦʩʪʘʚʣʷʶʪ ʚʩʝʛʦ 9,08 ʤʛ-ʵʢʚ/ʣ, ʪʦ 

ʟʥʘʯʝʥʠʝ ʠʦʥʘ Clī ʩʦʩʪʘʚʣʷʝʪ 0,37 ʤʛ-ʵʢʚ/ʣ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʳʨʘʞʝʥʠʷ ʟʥʘʯʝʥʠʡ ʚ %-ʵʢʚ. 

ʠʦʥʦʚ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (2) I = 0,37,100/ 9,08 = 4,1%-ʵʢʚ. 

ʇʦʩʣʝ ʚʳʨʘʞʝʥʠʷ ʘʥʠʦʥʦʚ ʠ ʢʘʪʠʦʥʦʚ ʚ %-ʵʢʚ. ʆʧʨʝʜʝʣʷʣʠ ʪʠʧ ʩʪʦʯʥʳʭ ʚʦʜ ʧʦ 

ʤʝʪʦʜʠʢʝ (ʬʦʨʤʫʣʝ), ʧʨʝʜʣʦʞʝʥʥʦʡ ʄ. ɻ. ʂʫʨʣʦʚʳʤ [3].  

ʉʧʨʘʚʘ ʦʪ ʬʦʨʤʫʣʳ ʂʫʨʣʦʚʘ ð ʩʪʝʧʝʥʴ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ, ʘʥʠʦʥʳ ʚ ʚʠʜʝ ʬʨʘʢʮʠʠ ʠ 

ʢʘʪʠʦʥʳ ʚ ʟʥʘʤʝʥʘʪʝʣʝ ʬʨʘʢʮʠʠ. ʀʥʦʛʜʘ ʚ ʬʦʨʤʫʣʝ ʂʫʨʣʦʚʘ ʫʢʘʟʳʚʘʶʪʩʷ ʪʘʢʞʝ pH ʚʦʜʳ, 

ʛʘʟʳ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ, ʨʘʩʭʦʜ ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʪʠʧʘ ʠ ʜʨʫʛʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʚʦʜʳ, ʬʦʨʤʫʣʘ ʂʫʨʣʦʚʘ ʚʳʨʘʞʘʝʪʩʷ ʚ ʙʦʣʝʝ ʧʨʦʩʪʦʡ ʬʦʨʤʝ. ʅʘʧʨʠʤʝʨ, 
 

 pH7 CT18  
Mg17  Na33  Ca50

22SO  74HCO
0,5 M

043

 

(3) 

 

ʀʟ ʬʦʨʤʫʣʳ ʚʠʜʥʦ, ʯʪʦ ʩʪʝʧʝʥʴ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ 0,5 ʛ/ʣ, ʪʠʧ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-

ʩʫʣʴʬʘʪʥʳʡ ʢʘʣʴʮʠʝʚʦ-ʥʘʪʨʠʝʚʦ-ʤʘʛʥʠʝʚʳʡ. ʂʦʣʠʯʝʩʪʚʦ ʠʦʥʦʚ  ʩʦʩʪʘʚʣʷʝʪ 74% ʵʢʚ. 

ʘʥʠʦʥʦʚ, ʘ ʠʦʥʳ 22 %-ʵʢʚ. ʂʦʣʠʯʝʩʪʚʦ ʠʦʥʦʚ Ca2+ ʩʦʩʪʘʚʣʷʶʪ 50 %-ʵʢʚ. ʢʘʪʠʦʥʦʚ, ʠʦʥʳ Na+ 

ð 33 %-ʵʢʚ., ʠ ʢʦʣʠʯʝʩʪʚʦ ʠʦʥʦʚ Mg2+ ʩʦʩʪʘʚʣʷʝʪ 17 %-ʵʢʚ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ 18 ÁC, 

ʚʦʜʦʨʦʜʥʳʡ ʠʥʜʝʢʩ ð 7. ʆʙʱʘʷ ʞʝʩʪʢʦʩʪʴ ʚʦʜʳ ʂʷʛʨʠʟʦʚ (ɼʞʫʤ) ʦʧʨʝʜʝʣʷʣʘʩʴ ʥʘ ʦʩʥʦʚʝ 

ʩʫʤʤʳ ʠʦʥʦʚ Ca2+ ʠ Mg2+ ʚ ʚʦʜʝ, ʚʳʨʘʞʝʥʥʦʡ ʚ ʤʛ-ʵʢʚ./ʣ [4ï11]: 
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üm MgCaC
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ʂʘʯʝʩʪʚʦ ʚʦʜʳ ʢʷʛʨʠʟʦʚ ʪʘʢʞʝ ʠʟʫʯʘʣʩʷ ʥʘ ʧʨʝʜʤʝʪ ʠʭ ʮʚʝʪʘ, ʧʨʦʟʨʘʯʥʦʩʪʠ, ʩʦʩʪʘʚʘ 

ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ, ʟʘʧʘʭʘ ʠ ʚʢʫʩʘ. ʂʦʵʬʬʠʮʠʝʥʪ ʦʨʦʰʝʥʠʷ (K) ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʬʦʨʤʫʣʘʤ, 

ʧʨʝʜʣʦʞʝʥʥʳʤ ʆ. ɸ. ɸʣʝʢʠʥʳʤ ʠ ʅ. ʉʪʝʙʣʝʨʦʤ [12ï13], ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ Na+īClī < 0: 
 

-=
Cl 5

288
K

, 

(5) 

ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ0ClNa >- -+

,  
 

-
+
+=

Cl 4Na

288
K

, 

(6) 

 

ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ 
0SOClNa 2

4 >-- --+

, 

2

49SOCl 510Na

288
K

--+
++

=

, 

(7) 
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ʀʦʥʳ ʚ ʬʦʨʤʫʣʘʭ (5), (6) ʠ (7) ʚʳʨʘʞʝʥʳ ʚ ʤʛ-ʵʢʚ./ʣ. ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʧʦʣʠʚʘ 6ï18, ʚʦʜʘ ʩʯʠʪʘʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʧʨʠʛʦʜʥʦʡ ʜʣʷ ʧʦʣʠʚʘ. ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʧʦʣʠʚʘ ʤʝʥʴʰʝ 1,2, ʪʦ ʚʦʜʘ ʩʯʠʪʘʝʪʩʷ ʥʝʧʨʠʛʦʜʥʦʡ ʜʣʷ ʧʦʣʠʚʘ. ʂʘʯʝʩʪʚʦ ʧʦʣʠʚʥʦʡ ʚʦʜʳ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ ʦʩʪʘʪʢʘ ʢʘʨʙʦʥʘʪʘ ʥʘʪʨʠʷ, ʪ. ʝ. ʦʧʘʩʥʦʩʪʠ ʟʘʩʦʣʝʥʠʷ 

ʧʦʯʚ [11, 14]: 

)Mg(Ca)HCO(COOKH
22

3

2

3

++--
+-+=

 

(8) 

ʛʜʝ,  ʠʦʥʳ ʚʳʨʘʞʝʥʳ ʚ ʤʛ-ʵʢʚ./ʣ. ʇʦʣʥʦʩʪʴʶ ʧʨʠʛʦʜʥʦʡ ʜʣʷ ʧʦʣʠʚʘ ʩʯʠʪʘʝʪʩʷ ʚʦʜʘ ʩ 

OKH Ò 2,5. ɽʩʣʠ OKH>2,5 ʤʛ-ʵʢʚ./ʣ, ʪʦ ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʨʠʩʢ ʟʘʩʦʣʝʥʠʷ 

ʧʦʯʚʳ. 
 

ɸʥʘʣʠʟ ʠ ʦʙʩʫʞʜʝʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʦʜʘ ʜʝʡʩʪʚʫʶʱʠʭ ʚ ɻʷʥʜʞʘ-ʂʘʟʘʭʩʢʦʡ ʟʦʥʝ, ʚ ʢʷʛʨʠʟʘʭ 

ʧʨʦʟʨʘʯʥʘʷ, ʙʝʟ ʟʘʧʘʭʘ ʠ ʮʚʝʪʘ. ɹʝʟ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ, ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʧʦʚʝʨʭʥʦʩʪʥʦ-

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʘʢʪʠʚʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ, ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ. 

ʉʪʝʧʝʥʴ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ ʢ̫ ʛʨʠʟʦʚ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,266 ʛ/ʣ ʜʦ 0,936 ʛ/ʣ (ʊʘʙʣʠʮʘ 1).  
 

ʊʘʙʣʠʮʘ 1. 

ʉʊɽʇɽʅʔ ʄʀʅɽʈɸʃʀɿɸʎʀʀ ʀ ʍʀʄʀʏɽʉʂʀʁ ʉʆʉʊɸɺ ɺʆɼʓ ʂʗɻʈʀɿʆɺ, 

ʚ ʤʛ/ʣ, ʤʛ-ʵʢʚ./ʣ ʠ %-ʵʢʚ. 

ʅʘʠʤʝʥʦʚʘʥʠʷ 

ʉʢʦʨʦʩʪʴ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ 

(ʩʫʭʦʡ ʦʩʪʘʪʦʢ), 

ʤʛ/ʣ 

ɸʥʠʦʥʳ ʂʘʪʠʦʥʳ 

HCO3
ī Clī SO4

2ī Ca2+ Mg2+ Na++K+ 

ʄʝʯʝʪʴ 520 

409 13 96 91 19 69 

6,71 0,37 2,0 4,54 1,56 29,8 

73,9 4,1 22,0 50,0 17,2 32,8 

ʍʘʜʞʠ 

ʄʠʨʢʘʩʳʤ 
700 

366 18 144 135 10 179 

6,0 0,51 299 0,90 0,82 7,78 

63,2 5,3 31,5 9,5 8,6 81,9 

ʍʘʜʞʠ ʍʠʣʘʣ 530 

512 13 41,0 85 26 75 

8,40 0,37 0,85 4,24 2,14 3,24 

87,4 3,8 8,8 44,0 22,3 33,7 

ɼʞʘʚʘʜʭʘʥ 266 

226 9,0 32 34 6 56 

3,71 0,25 0,66 1,78 0,49 2,43 

80,3 5,4 14,3 36,8 10,6 52,6 

ʉʝʠʜʣʝʨ 520 

430 6,0 90 85 17 83 

7,20 0,17 1,87 4,24 1,40 3,6 

77,9 1,8 20,2 45,9 15,2 36,9 

ʏʘʭʘʨʦʛʣʫ 300 

213 5,0 64 48 10 40 

3,50 0,14 1,33 2,39 0,82 1,76 

70,4 2,9 26,7 48,1 16,5 35,4 

ɸʙʫʟʝʨʙʝʡʣʠ 346 

268 8,0 43 47 11 52 

4,40 0,23 0,89 2,35 0,90 2,27 

79,7 4,2 16,1 42,6 16,3 41,1 

ʉʫʭʦʡ ʨʫʯʝʡ 520 

427 10 86 56 13 120 

7,00 0,28 1,79 2,79 1,07 5,21 

77,1 3,2 19,7 30,7 11,9 57,4 

ɼʞʦʤʝʨʜ 

ɻʝʩʩʘʙ 
600 

427 11 141 56 9 154 

7,00 0,31 2,93 2,79 0,74 6,71 

68,4 3,0 28,6 27,2 7,3 65,5 
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ʉʪʝʧʝʥʴ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʚʦʜ ʢʷʛʨʠʟʦʚ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,3ï0,5  ʛ/ʣ. 

ʆʙʱʘʷ ʞʝʩʪʢʦʩʪʴ ʚʦʜʳ 4ï7 ʤʛ-ʵʢʚ/ʣ. ɺʳʰʝʠʟʣʦʞʝʥʥʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʢʘʯʝʩʪʚʦ 

ʩʪʦʯʥʳʭ ʚʦʜ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʠʟʠʯʝʩʢʠʤ, ʭʠʤʠʯʝʩʢʠʤ, ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʠ 

ʩʘʥʠʪʘʨʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʧʠʪʴʝʚʦʡ ʚʦʜʝ [10, 15].  

ʊʠʧ ʚʦʜ ʢʷʛʨʠʟʦʚ ʚ ɻʷʥʜʞʘ-ʂʘʟʘʭʩʢʦʡ ʟʦʥʝ ʨʘʟʣʠʯʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʠʭ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ. ʆʜʥʘʢʦ ʚ ʮʝʣʦʤ ʠʭ ʪʠʧ ʥʝ ʤʝʥʷʝʪʩʷ ʠʟ-ʟʘ ʩʦʜʝʨʞʘʥʠʷ ʘʥʠʦʥʦʚ, ʠ ʵʪʠ ʚʦʜʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʳʤ ʪʠʧʦʤ (ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2. 

ʍʀʄʀʏɽʉʂʀʁ ʉʆʉʊɸɺ ʀ ʊʀʇ ɺʆɼʓ ʂʗɻʈʀɿʆɺ ʇʆ ʌʆʈʄʋʃɽ ʂʋʈʃʆɺɸ 
 

ʅʘʟʚʘʥʠʝ ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢ̫ʛʨʠʟʩʢʠʭ ʚʦʜ, 

ʚʳʨʘʞʝʥʥʳʡ ʬʦʨʤʫʣʦʡ ʂʫʨʣʦʚʘ 

ʊʠʧ ʚʦʜʳ 

ʄʝʯʝʪʴ 

Mg17  Na33  50 Na

 22SO  14HCO  
0,5 M 43

 
ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʦ 

ʢʘʣʴʮʠʝʚʦ-ʥʘʪʨʠʝʚʦ-ʤʘʛʥʠʝʚʳʡ 

ʍʘʜʞʠ ʄʠʨʢʘʩʳʤ 

  82 Na

  32SO  63HCO  
0,7 M 43  

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʦ- 

ʥʘʪʨʠʝʚʳʡ 

ʍʘʜʞʠ ʍʠʣʘʣ 

Mg22  Na34  Ca44

87HCO  
0,5 M 3

 
ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ- 

ʢʘʣʴʮʠʝʚʦ-ʥʘʪʨʠʝʚʦ-ʤʘʛʥʠʝʚʳʡ 

ɼʞʘʚʘʜʭʘʥ 

11  3753

14  80
0,27 43

Mg  CaNa

SO    HCO
M  

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʳʡ 

ʥʘʪʨʠʝʚʦ-ʢʘʣʴʮʠʝʚʦ-ʤʘʛʥʠʝʚʳʡ 

ʉʝʡʠʜʣʝʨ 

Mg15  Na37  46 Ca

 20SO  78HCO  
0,5 M 43

 
ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʳʡ 

ʢʘʣʴʮʠʝʚʦ-ʥʘʪʨʠʝʚʦ-ʤʘʛʥʠʝʚʳʡ 

ʏʘʭʘʨʦʛʣʫ 

Mg17  Na35  48 Ca

 27SO  70HCO  
0,3 M 43

 
ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʳʡ 

ʢʘʣʴʮʠʡ-ʥʘʪʨʠʡ-ʤʘʛʥʠʝʚʳʡ 

ɸʙʫʟʝʨʙʝʡʣʠ 

Mg16  Na41  Ca43

17CO  80HCO  
0,3 M 43

 
ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣɹʬʘʪʥʳʡ 

ʢʘʣʴʮʠʝʚʦ-ʥʘʪʨʠʝʚʦ-ʤʘʛʥʠʝʚʳʡ 

ʉʫʭʦʡ ʨʫʯʝʡ 

  Mg12  Ca31  Na57

20SO  77HCO  
0,5 M 43

 
ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʳʡ 

 ʥʘʪʨʠʝʚʦ-ʢʘʣʴʮʠʝʚʦ-ʤʘʛʥʠʝʚʳʡ 

ɼʞʦʤʝʨʜ ʛʝʩʩʘʙ 

Ca27  66 Na

29SO  68HCO  
0,6 M 43  

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʳʡ 

 ʥʘʪʨʠʝʚʦ-ʢʘʣʴʮʠʝʚʳʡ 

 

ʀʟʨʝʜʢʘ ʚʩʪʨʝʯʘʝʪʩʷ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʳʡ ʪʠʧ. ʊʠʧ ʚʦʜ ʢʷʛʨʠʟʦʚ ʩ 

ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 0,30ï0,94 ʛ/ʣ ʚʘʨʴʠʨʫʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʪʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ, ʠ ʵʪʠ ʚʦʜʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʪʨʠʝʚʳʤʠ, ʥʘʪʨʠʝʚʦ-ʢʘʣʴʮʠʝʚʦ-ʤʘʛʥʠʝʚʳʤʠ ʠ ʢʘʣʴʮʠʝʚʦ-ʥʘʪʨʠʝʚʦ-

ʤʘʛʥʠʝʚʳʤʠ ʪʠʧʘʤʠ (ʊʘʙʣʠʮʘ 2).  

ɸʥʘʣʠʟʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʦʜʳ ʢʷʛʨʠʟʦʚ ʧʦʣʥʦʩʪʴʶ ʧʨʠʛʦʜʥʳ ʜʣʷ ʧʠʪʴʷ ʠ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʭ ʥʫʞʜ. ɺʦʜʘ ʢʷʛʨʠʟʦʚ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʨʦʰʝʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʚʪʦʨʥʦʝ ʟʘʩʦʣʝʥʠʝ ʧʦʯʚ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʡ ʚʦʜʦʡ. ʊʦ ʝʩʪʴ, ʥʘʨʷʜʫ ʩ 

ʩʫʣʴʬʘʪʥʳʤʠ ʠ ʭʣʦʨʠʜʥʳʤʠ ʩʦʣʷʤʠ, ʚ ʧʦʯʚʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʝʡ ʙʠʢʘʨʙʦʥʘʪʘ 

ʥʘʪʨʠʷ (NaHCO3) ʠ ʢʘʨʙʦʥʘʪʘ ʥʘʪʨʠʷ (Na2CO3) [16ï17].  

ʕʪʦʪ ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʪʝʩʥʝʥʠʷ ʢʘʣʴʮʠʷ ʠʣʠ ʤʘʛʥʠʷ ʠʟ 

ʘʙʩʦʨʙʠʨʫʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʯʚʳ, ʠʭ ʟʘʤʝʥʳ ʥʘʪʨʠʝʤ (ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ Na ʚ 
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ʘʙʩʦʨʙʠʨʫʶʱʝʤ ʢʦʤʧʣʝʢʩʝ) ʠ ʩʦʯʝʪʘʥʠʷ ʥʘʪʨʠʷ, ʛʠʜʨʦʢʘʨʙʦʥʘʪʘ (HCO3
ī) ʠ ʢʘʨʙʦʥʘʪʘ 

(CO3
2ī). ʆʙʨʘʟʦʚʘʥʠʝ ʩʦʣʝʡ ʢʘʨʙʦʥʘʪʘ ʥʘʪʨʠʷ (Na2CO3) ʠ ʙʠʢʘʨʙʦʥʘʪʘ ʥʘʪʨʠʷ (NaHCO3) ʚ 

ʧʦʯʚʝ ʧʨʠʚʦʜʠʪ ʢ ʦʩʣʘʙʣʝʥʠʶ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʠ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ. ʇʦʯʚʳ ʩ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʩʦʣʝʡ ʢʘʨʙʦʥʘʪʘ ʥʘʪʨʠʷ ʥʘʟʳʚʘʶʪʩʷ ʟʘʩʦʣʝʥʥʳʤʠ. 
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ɸʥʥʦʪʘʮʠʷ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʫʥʜʫʢʘ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʩʦʨʪʘ ʬʫʥʜʫʢʘ: ɸʪʘ-ʙʘʙʘ, 

ʄʘʩʣʠʯʥʳʡ, ɻʷʥʜʞʠʥʩʢʠʡ, ɸʰʨʘʬ, ʂʫʜʨʷʚʯʠʢ ʠ ʃʦʤʙʘʨʜʩʢʠʡ. ʀʭ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

(ʨʘʟʤʝʨ, ʤʘʩʩʘ, ʚʳʭʦʜ ʷʜʨʘ, ʪʦʣʱʠʥʘ ʪʚʝʨʜʦʡ ʦʙʦʣʦʯʢʠ ʠ ʪ. ʜ.) ʠʟʤʝʨʝʥ rʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ.r 

ʀʟʫʯʝʥʳ ʥʝʢʦʪʦʨʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʙʨʘʥʥʳʭ ʩʦʨʪʦʚ ʬʫʥʜʫʢʘ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʝʤʢʦʡ ʥʘ ʟʘʚʦʜʘʭ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʠʟʜʝʣʠʡ ʜʠʘʤʝʪʨʦʤ ʤʝʥʝʝ 13,2 ʤʤ 

ʧʨʦʚʝʨʷʣʩ ̫ʬʫʥʜʫʢ ʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʙʦʣʴʰʝ ʠ ʤʝʥʴʝh ɻ ʪʦʛʦ ʨʘʟʤʝʨʘ, ʟʘ ʤʝʣʢʠʝ ʧʨʠʥʠʤʘʣʠʩʴ 

ʛʘʡʢʠ ʧʨʦʜʦʣʛʦʚʘʪʦʡ ʬʦʨʤʳ. ɹʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤʠ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʩʪʘʣʠ ʬʫʥʜʫʢʠ ʩʦʨʪʦʚ ɸʪʘ-ʙʘʙʘ, ʄʘʩʣʠʯʥʳʡ ʠ ɸʰʨʘʬ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʷʚʣʷʝʪʩʷ ʚʳʭʦʜ ʷʜʨʘ. ɺʳʭʦʜ ʷʜʨʘ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 35%. 

ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 55,7% ʫ ʩʦʨʪʘ ɸʪʘ-ʙʘʙʘ, 58% ʫ ʩʦʨʪʘ ʄʘʩʣʠʯʥʳʡ, ʫ ʩʦʨʪʘ 

ɻʷʥʜʞʠʥʩʢʠʡ ð 54%. ʆʩʥʦʚʥʳʤʠ ʨʝʟʝʨʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʬʫʥʜʫʢʘ ʷʚʣʷʶʪʩʷ ʙʝʣʢʠ ʠ 

ʣʠʧʠʜʳ. ʉʦʜʝʨʞʘʥʠʝ ʣʠʧʠʜʦʚ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʘʭ ʩʦʩʪʘʚʣʷʣʦ 60,4ï72,5%, ʙʝʣʢʦʚ 15,8ï

17,8%, ʫʛʣʝʚʦʜʦʚ 11,4ï20,11%, ʚʣʘʞʥʦʩʪʴ ʷʜʨʘ 3,98ï7,49%. ʉʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ 

ʩʝʨʪʠʬʠʢʘʮʠʠ ʦʩʫʰʝʥʥʳʝ ʩʝʨʜʮʝʚʠʥʳ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ 4%. ʋʩʪʘʥʦʚʣʝʥʳ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʥʝʰʥʝʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʬʫʥʜʫʢʘ ʩʦ ʩʢʦʨʣʫʧʦʡ ʠ ʩʝʨʜʮʝʚʠʥʳ ʙʝʟ 

ʩʢʦʨʣʫʧʳ ʪʘʢ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʣʘʞʥʦʩʪʠ ʦʪ 12% ʜʦ 21% for xar ʧʣʦʜʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ 

0,622 ʜʦ 0,649, for dax ʩ 0,461 ʜʦ 0,523, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʣʘʞʥʦʩʪʠ ʩʝʨʜʮʝʚʠʥʳ ʩ 4% ʜʦ 9% 

for xar ʩ 0,570 ʜʦ 0,603, for dax ʫʚʝʣʠʯʠʣ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩ 0,418 ʜʦ 0,453. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʚʣʘʞʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʚʥʝʰʥʝʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ 

ʪʨʝʥʠʷ ʬʫʥʜʫʢʘ ʩʦ ʩʢʦʨʣʫʧʦʡ ʠ ʩʝʨʜʮʝʚʠʥʳ ʙʝʟ ʦʙʦʣʦʯʢʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʚʨʝʞʜʝʥʠʝ 

ʧʣʦʜʦʚ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʚʣʘʞʥʦʩʪʠ. ɺʘʞʥʳʤ ʩʯʠʪʘʝʪʩʷ ʧʦʜʜʝʨʞʘʥʠʝ ʚʣʘʞʥʦʩʪʠ 

ʧʦʜʘʚʘʝʤʦʛʦ ʥʘ ʨʘʟʙʠʚʢʫ ʧʨʦʜʫʢʪʘ ʚ ʧʨʝʜʝʣʘʭ 14%. 

 

Abstract. In the article, to study the physical, technological and physico-chemical 

characteristics of hazelnuts, promising varieties of hazelnuts were selected: Ata-baba, Oilseed 

hazelnuts, Ganja hazelnuts, Ashraf, Kudryavchik and Lombard hazelnuts. Their main dimensions, 

mass, core yield, solid shell thickness, etc. are measured and recorded. Some technological 

characteristics of the selected hazelnut varieties were studied. In accordance with the procedure, 

round-shaped hazelnuts, large and small of this size, were checked in factories for processing 
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products with a diameter of less than 13.2 mm, and oblong nuts were taken as small nuts. Hazelnuts 

of the Ata-baba, Oilseed and Ashraf varieties became more suitable for processing on the equipment 

of the processing enterprise. One of the important parameters is the kernel output. The core output 

must be at least 35%. This indicator is 55.7% in the Ata-baba variety, 58% in the Oilseed hazelnuts. 

The Ganja variety had 54%. The main reserve substances of hazelnuts are proteins and lipids. 

The content of lipids in the studied varieties was 60.4ï72.5%, proteins 15.8ï17.8%, carbohydrates 

11.4ï20.11%, core moisture 3.98ï7.49%. According to the certification requirements, the drained 

cores should not exceed 4%. Set coefficients of external and internal friction of hazelnuts with shell 

and core without shell so that when the humidity increases from 12% to 21% for xar of the fetus 

increases with 0.622 to 0.649, for dax with 0.461 to 0.523 accordingly, when the humidity increases 

core from 4% to 9% for xar with 0.570 to 0.603, for dax increased the odds with 0.418 to 0.453. This 

suggests that an increase in moisture content increases the ratio of external and internal friction of 

hazelnuts with shell and core without the shell. It was found that the damage to the fruit depends 

more on the humidity. It is considered important to maintain the moisture content of the product 

served for the breakdown within 14%. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʫʥʜʫʢ, ʚʳʭʦʜ ʷʜʨʘ, ʤʘʩʩʘ ʷʜʨʘ, ʪʚʝʨʜʘʷ ʦʙʦʣʦʯʢʘ, ʪʦʥʢʘʷ ʦʙʦʣʦʯʢʘ, 

ʚʣʘʞʥʦʩʪʴ ʷʜʨʘ, ʣʠʧʠʜʳ, ʙʝʣʢʠ, ʫʛʣʝʚʦʜʳ, ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ.  

 

Keywords: hazelnuts, kernel yield, kernel mass, hard shell, thin shell, kernel moisture, lipids, 

proteins, carbohydrates, coefficient of friction. 

 

ɺʚʝʜʝʥʠʝ 

ʌʫʥʜʫʢ ð ɻ ʪʦ ʣʝʩʥʦʡ ʦʨʝʭ, ʧʣʦʜʳ ʣʝʱʠʥʳ ʢʨʫʧʥʦʡ. ʕʪʦ ʶʞʥʳʡ ʩʦʙʨʘʪ ʣʝʩʥʦʡ 

ʣʝʱʠʥʳ, ʝʝ ʦʢʫʣʴʪʫʨʝʥʥʳʡ ʧʦʪʦʤʦʢ. ʌʫʥʜʫʢ ʧʦʣʫʯʝʥ ʧʫʪʝʤ ʩʢʨʝʱʠʚʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʩʦʨʪʦʚ 

ʣʝʱʠʥʳ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʘʤʳʝ ʢʨʫʧʥʳʝ ʚʠʜʳ ʩ ʩʘʤʦʡ ʪʦʥʢʦʡ ʢʦʞʫʨʦʡ. 

ʉʝʛʦʜʥʷ ʬʫʥʜʫʢ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʚʠʜʦʚ ʦʨʝʭʦʚ. ɽʛʦ ʮʝʥʷʪ ʟʘ ʚʳʩʦʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʧʦʣʝʟʥʳʭ ʚʝʱʝʩʪʚ, ʧʨʝʢʨʘʩʥʳʡ ʚʢʫʩ ʠ ʘʨʦʤʘʪ. 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʬʫʥʜʫʢ ʚʳʨʘʱʠʚʘʝʪʩʷ ʚ ʊʫʨʮʠʠ ʠ ɻʨʝʮʠʠ, ʥʘ ʂʠʧʨʝ, ʥʘ ʂʘʚʢʘʟʝ, ʚ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠ ʉʐɸ, ʚ ʂʘʪʘʣʦʥʠʠ, ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ. ʃʠʜʠʨʫʶʱʫʶ ʧʦʟʠʮʠʶ ʧʦ 

ʧʦʩʪʘʚʢʘʤ ʵʪʠʭ ʦʨʝʭʦʚ ʟʘʥʠʤʘʝʪ ʊʫʨʮʠʷ. ɺ ʵʪʦʡ ʩʪʨʘʥʝ ʟʘʛʦʪʘʚʣʠʚʘʶʪ 75 % ʚʩʝʛʦ ʤʠʨʦʚʦʛʦ 

ʦʙʲʝʤʘ ʬʫʥʜʫʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʥʥʦ ʦʜʠʥ ʠʟ ʪʫʨʝʮʢʠʭ ʩʦʨʪʦʚ ʷʚʣʷʝʪʩʷ ʤʠʨʦʚʳʤ ʩʪʘʥʜʘʨʪʦʤ 

ʢʘʯʝʩʪʚʘ ʜʣʷ ʵʪʠʭ ʦʨʝʭʦʚ. ʗʜʨʘ ʩʦʨʪʘ Giresun ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʚʳʜʘʶʱʠʤʩʷ ʨʘʟʤʝʨʦʤ, ʦʜʥʘʢʦ ʫ 

ʥʠʭ ʧʨʘʢʪʠʯʝʩʢʠ ʠʜʝʘʣʴʥʦ ʢʨʫʛʣʘʷ ʬʦʨʤʘ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʘʩʝʣ ð ʩʚrʰʝ 70 %. 

ʌʫʥʜʫʢ ʙʦʣʝʝ ʧʠʪʘʪʝʣʝʥ, ʯʝʤ ʤʷʩʦ ʠ ʨʳʙʘ, ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʦʥ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʝʥ 

ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʚ ʨʘʮʠʦʥʝ ʚʝʛʝʪʘʨʠʘʥʮʘ. ʕʪʦʪ ʦʨʝʭ ʢʘʣʦʨʠʝʥ, ʥʦ ʥʘʩʳʱʝʥʠʝ ʦʪ ʥʝʛʦ ʥʘʩʪʫʧʘʝʪ 

ʚʝʩʴʤʘ ʙʳʩʪʨʦ, ʧʦʵʪʦʤʫ ʤʦʞʥʦ ʥʝ ʙʦʷʪʴʩʷ ʥʘʙʨʘʪʴ ʣʠʰʥʠʡ ʚʝʩ. ʇʦʣʴʟʫ ʬʫʥʜʫʢʘ ʦʩʦʙʝʥʥʦ 

ʯʫʚʩʪʚʫʶʪ ʧʦʩʪʷʱʠʝʩʷ ʣʶʜʠ ʠʣʠ ʪʝ, ʢʪʦ ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʩʪʨʦʛʠʭ ʜʠʝʪ. ʆʥ ʤʦʞʝʪ 

ʨʝʘʙʠʣʠʪʠʨʦʚʘʪʴ ʦʨʛʘʥʠʟʤ ʧʨʠ ʠʩʪʦʱʝʥʠʠ. ɺʢʣʶʯʠʪʴ ʝʛʦ ʚ ʝʞʝʜʥʝʚʥʳʡ ʨʘʮʠʦʥ ʤʦʛʫʪ ʣʶʜʠ 

ʣʶʙʳʭ ʚʦʟʨʘʩʪʦʚ: ʮʝʥʥʳʝ ʤʠʢʨʦʵʣʝʤʝʥʪʳ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʩʦʣʠ ʦʙʝʩʧʝʯʘʪ ʧʨʘʚʠʣʴʥʫʶ ʨʘʙʦʪʫ 

ʚʩʝʭ ʩʠʩʪʝʤ ʠ ʦʨʛʘʥʦʚ. 

 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʬʫʥʜʫʢʘ ʠ 

ʪʚʝʨʜʘʷ ʦʙʦʣʦʯʢʘ (ʩʢʦʨʣʫʧʘ), ʝʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʧʨʦʮʝʩʩ ʝʝ ʦʪʜʝʣʝʥʠʷ ʦʪ ʷʜʨʘ. ʄʝʪʦʜʠʢʦʡ ʜʣʷ 
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ʠʟʫʯʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʩʣʫʞʠʣʘ ʪʝʦʨʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʦʥʢʠʭ ʫʧʨʫʛʠʭ ʦʙʦʣʦʯʝʢ [1ï

13]. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʤʝʩʪʥʳʝ ʠ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʩʦʨʪʘ 

ʬʫʥʜʫʢʘ: ɸʪʘ-ʙʘʙʘ, ʄʘʩʣʠʯʥʳʡ, ɻʷʥʜʞʘ, ɸʰʨʘʬ, ʂʫʜʨʷʚʯʠʢ ʠ ʃʦʤʙʘʨʜʩʢʠʡ. ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʦʙʨʘʥʥʳʭ ʬʫʥʜʫʢʦʚ ʠʟʤʝʨʷʣʠ ʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ 

ʜʣʠʥʫ ʧʣʦʜʦʚ, ʠʭ ʰʠʨʠʥʫ, ʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʢ ʰʠʨʠʥʝ, ʚʳʭʦʜ ʷʜʨʘ, ʤʘʩʩʫ, ʤʘʩʩʫ ʯʠʩʪʦʛʦ 

ʬʫʥʜʫʢʘ, ʤʘʩʩʫ ʷʜʝʨʥʦʡ ʦʙʦʣʦʯʢʠ (ʪʦʥʢʦʡ ʦʙʦʣʦʯʢʠ), ʪʦʣʱʠʥʫ ʪʚʝʨʜʦʡ ʦʙʦʣʦʯʢʠ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1.  

ʌʀɿʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʇʃʆɼɸ ʌʋʅɼʋʂɸ 

 

ʇʦʢʘʟʘʪʝʣʠ ɽʜ. 

ʠʟʤʝʨʝʥʠʷ 

ʉʦʨʪ 
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ɼʣʠʥʘ ʤʤ 18,1 21,5 20,2 20,4 19,5 21,0 

ʐʠʨʠʥʘ ʤʤ 19,8 14,1 15,7 14,0 14,3 21,5 

ɼʣʠʥʘ/ʰʠʨʠʥʘ  0,91 1,53 1,29 1,46 1,36 0,98 

ɺʳʭʦʜ ʷʜʨʘ % 55,7 52,29 53,56 57,95 48,45 47,32 

ʄ ʧʣʦʜʘ ʛ 2,752 1,806 1,86 1,487 1,717 2,75 

ʄ ʷʜʨʘ ʛ 1,672 1,006 0.918 0,864 0,847 1,610 

ʄ ʪʚʝʨʜʦʡ ʦʙʦʣʦʯʢʠ ʛ 1,08 0,8 0,95 0,58 0,87 1,14 

ʄ ʯʠʩʪʦʛʦ ʧʣʦʜʘ ʛ 1,378 0,914 0,794 0,623 0,798 1,447 

ʄ ʪʦʥʢʦʡ ʦʙʦʣʦʯʢʠ ʛ 0,294 0,092 0,124 0,241 0,049 0,163 

ʄ ʪʚʝʨʜʦʡ ʦʙʦʣʦʯʢʠ ʛ 1,18 1,12 1,21 1,24 1,15 1.21 

 

ɼʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʨʦʜʫʢʪʘ ʠʟʫʯʝʥʘ ʠʭ ʷʜʝʨʥʘʷ ʬʨʘʢʮʠʷ ʠ ʦʩʥʦʚʥʳʝ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʪʘʥʜʘʨʪʫ (ʊʘʙʣʠʮ r2ï3). 

 

ʊʘʙʣʠʮʘ 2.  

ʅɽʂʆʊʆʈʓɽ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ɺʓɹʈɸʅʅʓʍ ʉʆʈʊʆɺ ʌʋʅɼʋʂɸ 

 

ʉʦʨʪʘ ʌʦʨʤʘ ʧʣʦʜʘ ʀʩʧʦʣʴʟʦʚʘʣʠ 

ʩʠʪʦ13,2 ʤʤ, 

% 

ʗʜʨʦ, 

% 

ɹʦʣʴʰʝ 

13,2 ʤʤ, 

% 

ʄʝʥʴʰʝ 

13,2 ʤʤ, % 

ɸʪʘ-ʙʘʙʘ ʦʢʨʫʛʣʘʷ ʫʜʣʠʥʝʥʥʘʷ ʦʪʩʫʪʩʪʚʫʝʪ 50,4 ð ð 

ʃʦʤʙʘʨʜʩʢʠʡ ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ, ʫʜʣʠʥʝʥʥʳʡ 32,2ï38,0 36,1 34,6 16,0 

ɻʷʥʜʞʘ ʫʛʣʦʚʘʪʦʡ ʬʦʨʤʳ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ 2,0ï2,4 42,4 41,6 0,8 

ʄʘʩʣʠʯʥʳʡ 

ʬʫʥʜʫʢ 

ʦʢʨʫʛʣʳʡ 6,5ï11,2 48,0 48,0 6,0 

ʂʫʜʨʷʚʯʠʢ ʦʢʨʫʛʣʘʷ, ʦʚʘʣʴʥʘʷ ʦʪʩʫʪʩʪʚʫʝʪ 39,2 39,2 ʦʪʩʫʪʩʪʚʫʝʪ 

ɸʰʨʘʬ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ, ʦʢʨʫʛʣʘʷ ʦʪʩʫʪʩʪʚʫʝʪ 45,6 45,6 ʦʪʩʫʪʩʪʚʫʝʪ 

 

 ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʟʘʚʦʜʘʭ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʬʫʥʜʫʢʘ ʥʝ ʧʨʠʥʠʤʘʝʪʩʷ ʧʨʦʜʫʢʪ, 

ʜʠʘʤʝʪʨ ʢʦʪʦʨʦʛʦ ʤʝʥʴʰʝ 13,2 ʤʤ. ɿʜʝʩʴ ʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ 

ʩʯʠʪʘʶʪʩʷ ʪʦʣʴʢʦ ʪʝ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʢʨʫʛʣʫʶ ʬʦʨʤʫ. ʂʦʛʜʘ ʧʨʦʜʦʣʛʦʚʘʪʳʝ ʬʫʥʜʫʢʠ 

ʣʦʤʘʶʪʩʷ, ʢʦʨʘ ʠ ʷʜʨʦ ʨʘʟʨʝʟʘʶʪʩʷ ʧʦʧʦʣʘʤ ʧʦʩʝʨʝʜʠʥʝ. ʇʦʵʪʦʤʫ ʧʨʦʜʦʣʛʦʚʘʪʳʝ ʬʫʥʜʫʢʠ 

ʦʮʝʥʠʚʘʶʪʩʷ ʢʘʢ çʤʝʣʢʠʝè. ɹʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤʠ ʩʦʨʪʘʤʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʠʛʦʜʥʦʩʪʠ ʢ 
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ʦʙʨʘʙʦʪʢʝ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʬʫʥʜʫʢʦʚ ʩʪʘʣʠ ʩʦʨʪʘ ɸʪʘ-ʙʘʙʘ, 

ʄʘʩʣʠʯʥʳʡ ʬʫʥʜʫʢ ʠ ɸʰʨʘʬ. ɼʨʫʛʠʝ ʩʦʨʪʘ ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʢʘʣʠʙʨʦʚʘʥʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ 

ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʧʦ ʨʘʟʤʝʨʫ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʷʚʣʷʝʪʩʷ ʚʳʭʦʜ ʷʜʨʘ. ɺʳʭʦʜ ʷʜʨʘ ʚ 

ʧʘʨʪʠʠ, ʧʨʠʥʷʪʦʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʧʝʮʠʬʠʢʘʮʠʝʡ ʧʨʝʜʧʨʠʷʪʠʷ, ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 

35%. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʠʩʩʣʝʜʫʝʤʳʝ ʩʦʨʪʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʩʧʝʮʠʬʠʢʘʮʠʠ. ʉʨʝʜʠ ʥʠʭ ʙʦʣʝʝ 

ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʢʘʟʘʣʠ ʩʦʨʪʘ ʬʫʥʜʫʢʘ ʄʘʩʣʠʯʥʳʝ, ɸʪʘ-ʙʘʙʘ ʠ ɻʷʥʜʞʠ.  

ʇʨʠ ʛʨʫʧʧʠʨʦʚʢʝ ʧʨʠʥʷʪʳʭ ʥʘ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʤ ʧʨʝʜʧʨʠʷʪʠʠ ʬʫʥʜʫʢʦʚ ʧʦ ʬʦʨʤʝ ʠ 

ʨʘʟʤʝʨʫ, ʚʳʭʦʜʫ ʩʝʨʜʮʝʚʠʥʳ, ʤʘʩʩʝ ʩʝʨʜʮʝʚʠʥʳ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʢʘʢʠʝ ʠʟ ʥʠʭ ʧʦʜʣʝʞʘʪ 

ʭʨʘʥʝʥʠʶ, ʘ ʢʘʢʠʝ-ʪʦ ʣʠʥʠʠ ʨʘʩʭʦʜʘ: ʢʘʣʠʙʨʦʚʢʝ, ʦʯʠʩʪʢʝ ʦʪ ʩʢʦʨʣʫʧʳ, ʠʟʤʝʣʴʯʝʥʠʶ ʠ 

ʧʨʝʩʩʦʚʘʥʠʶ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʜʣʷ ʦʮʝʥʢʠ ʬʫʥʜʫʢʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ 

ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠʣʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ, ʫʯʠʪʳʚʘʝʪʩʷ, 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠʭ ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʊʘʙʣʠʮʘ 3). 

ʆʩʥʦʚʥʳʤʠ ʨʝʟʝʨʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʚ ʬʫʥʜʫʢʝ ʷʚʣʷʶʪʩʷ ʙʝʣʢʠ ʠ ʣʠʧʠʜʳ. ʉʦʜʝʨʞʘʥʠʝ 

ʣʠʧʠʜʦʚ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʘʭ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 60 ʜʦ 72,5%, ʙʝʣʢʦʚ ð ʦʪ 15,8 ʜʦ 

17,18%. ɸ ʨʘʩʪʚʦʨʠʤʳʭ ʫʛʣʝʚʦʜʦʚ ʙʳʣʦ ʦʪ 11,4 ʜʦ 20,11%. 

 

ʊʘʙʣʠʮʘ 3.  

ʍʀʄʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʇʃʆɼɸ ʌʋʅɼʋʂɸ 
 

ʇʦʢʘʟʘʪʝʣʠ ʉʫʭʠʝ ʚʝʱʝʩʪʚʘ ʧʦ ʩʦʨʪʘʤ, % 

ɸʪʘ-ʙʘʙʘ ʃʦʤʙʘʨʜʩʢʠʡ ɻʷʥʜʞʘ ʄʘʩʣʠʯʥʳʡ ʂʫʜʨʷʚʯʠʢ ɸʰʨʘʬ 

ɹʝʣʦʢ 16,00 16,91 15,76 16,15 16,32 17,18 

ʃʠʧʠʜʳ 70,36 62,02 72,52 69,04 68,07 60,44 

ɿʦʣʴʥʳʭ ʚʝʱʝʩʪʚ 2,24 2.08 2,15 2,19 2,13 2,27 

ʋʛʣʝʚʦʜʳ 11,40 18,99 9,57 12,62 13,48 20,11 

ʚ % 

ʩʘʭʘʨʘ 18,86 20,98 19,65 15,39 15,16 22,03 

ʢʨʘʭʤʘʣ 51,22 45,68 50,57 46,51 47,67 44,80 

ʧʦʣʠʩʘʭʘʨʠʜʳ 29,92 33,34 29,78 38,10 37,17 33,17 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ ʬʫʥʜʫʢʘ ʚʣʘʞʥʦʩʪʴ ʩʝʨʜʮʝʚʠʥʳ 

ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ʧʨʝʜʝʣʘʭ 3,98ï7,49% (ʊʘʙʣʠʮʘ 4).  

 

ʊʘʙʣʠʮʘ 4.  

ʇʆʂɸɿɸʊɽʃʀ ʂɸʏɽʉʊɺɸ ɺʓɹʈɸʅʅʓʍ ɼʃʗ ʀʉʉʃɽɼʆɺɸʅʀʗ ʉʆʈʊʆɺ ʌʋʅɼʋʂɸ 

 

ʉʦʨʪʘ ʇʦʢʘʟʘʪʝʣʠ 

ɺʣʘʞʥʦʩʪʴ 

ʷʜʨʘ, % 

ɿʘʩʦʭʰʠʝ 

(ʚ 

ʩʢʦʨʣʫʧʝ), 

% 

ɿʘʩʦʭʰʠʝ 

(ʙʝʟ 

ʩʢʦʨʣʫʧʳ), 

% 

ʅʘʣʠʯʠʝ 

ʚʨʝʜʠʪʝʣʝʡ (ʚ 

ʩʢʦʨʣʫʧʝ), % 

ʅʘʣʠʯʠʝ 

ʚʨʝʜʠʪʝʣʝʡ (ʙʝʟ 

ʩʢʦʨʣʫʧʳ), % 

ɻʥʠʣʴ, % 

ɸʪʘ-ʙʘʙʘ 4,85  1,8    

ʃʦʤʙʘʨʜʩʢʠʡ 4,35  1,6  0,2 0,2 

ɻʷʥʜʞʘ 4,4      

ʄʘʩʣʠʯʥʳʡ 3,98  1,3    

ʂʫʜʨʷʚʯʠʢ 6,05 4,0     

ɸʰʨʘʬ 7,49 0,8 0,3 0,8 0,3  

 

ʉʦʛʣʘʩʥʦ ʩʧʝʮʠʬʠʢʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʷʜʨʘ ʬʫʥʜʫʢʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ, 

ʜʦʣʞʥʳ ʠʤʝʪʴ ʙʘʟʦʚʫʶ ʚʣʘʞʥʦʩʪʴ 6%. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʰʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 
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ʦʢʘʟʘʣʘʩʴ ʚʣʘʞʥʦʩʪʴ ʷʜʝʨ ʧʨʘʢʪʠʯʝʩʢʠ ʪʦʣʴʢʦ ʩʦʨʪʘ ɸʰʨʘʬ. ʉʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ 

ʩʧʝʮʠʬʠʢʘʮʠʠ, ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʧʘʨʪʠʠ ʷʜʨʘ ʚ ʧʝʨʝʩʫʰʝʥʥʦʤ ʚʠʜʝ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 

4%. ʉʨʝʜʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʦʧʳʪʳ ʩʦʨʪʦʚ ʥʝ ʙʳʣʦ ʯʨʝʟʤʝʨʥʦ ʟʘʩʦʭʰʠʭ ʷʜʝʨ, ʢʘʢ ʚ ʢʦʞʫʨʝ, 

ʪʘʢ ʠ ʙʝʟ ʢʦʞʫʨʳ. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʧʘʨʪʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʝʨʝʩʫʰʝʥʥʳʝ ʷʜʨʘ, 

ʠʭ ʧʦʜʚʝʨʛʘʶʪ ʠʟʤʝʣʴʯʝʥʠʶ ʠ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʩʦʨʪʘʤʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʦʞʥʦ ʧʦ ʜʦʩʪʦʠʥʩʪʚʫ ʦʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʩʝʨʜʮʝʚʠʥʳ ʚʩʝʭ 

ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʘ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʪʘ ʷʜʨʦ ʚʳʜʝʣʷʝʪʩʷ ʚ 

ʦʙʦʣʦʯʢʝ ʠ ʙʝʟ ʧʦʚʨʝʞʜʝʥʠʡ ʦʙʦʣʦʯʢʠ, ʘ ʛʥʠʣʳʝ ʦʪʩʫʪʩʪʚʫʶʪ ʠʣʠ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʥʦʨʤʳ ʩʧʝʮʠʬʠʢʘʮʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʦʨʤʘʣʠʟʘʮʠʶ ʧʦ ʩʧʝʮʠʬʠʢʘʮʠʠ, ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʯʠʪʘʝʪʩʷ ʤʘʩʩʘ ʧʣʦʜʘ ʠ ʷʜʨʘ. ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʨʠʚʝʜʝʥʦ ʥʘ ʈʠʩʫʥʢʝ 1. 

 
ʈʠʩʫʥʦʢ 1. ʄʝʭʘʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ ʬʫʥʜʫʢʘ 

 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʦʪʦʙʨʘʥʥʳʭ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʨʪʦʚ ʬʫʥʜʫʢʘ ʠʭ ʧʨʠʛʦʜʥʦʩʪʴ ʢ ʦʙʨʘʙʦʪʢʝ ʥʘ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʣʠʥʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʦʮʝʥʠʚʘʣʘʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

ʉʦʨʪ ɸʪʘ-ʙʘʙʘ ð ʧʣʦʜ ʩʨʝʜʥʝʡ ʢʨʫʧʥʦʩʪʠ, ʥʝ ʠʤʝʝʪ çʢʨʦʰʝʢè, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʩʠʪʦ 

ʩ ʛʣʘʟʢʦʤ 13,2 ʤʤ. ʌʦʨʤʘ ʬʫʥʜʫʢʘ ʜʝʣʘʝʪ ʝʛʦ ʧʨʠʛʦʜʥʳʤ ʜʣʷ ʨʘʙʦʪʳ ʚ ʜʨʦʙʠʣʢʝ ʙʝʟ 

ʩʝʨʴʝʟʥʳʭ ʧʦʪʝʨʴ. ɺʳʭʦʜ ʷʜʨʘ ʩʦʩʪʘʚʣʷʝʪ 55,7%. ʗʜʨʘ ʢʘʯʝʩʪʚʝʥʥʳʝ. ʀʟ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʚʨʝʜʝ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʦ ʩʫʰʝʥʳʭ ʙʝʟ ʩʢʦʨʣʫʧʳ, 

ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʠʣʦ 1,8%. ʇʦ ʩʧʝʮʠʬʠʢʘʮʠʠ ʠʟ ʷʜʨʘ ʬʫʥʜʫʢʘ ʦʥʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ 2-ʡ 

ʩʦʨʪ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʧʨʝʜʝʣ ʜʣʷ ʦʯʠʩʪʢʠ ʪʦʥʢʦʡ ʦʙʦʣʦʯʢʠ ʷʜʝʨ 

ʩʣʝʜʫʝʪ ʚʳʙʠʨʘʪʴ ʥʦʨʤʘʣʴʥʳʡ. ʇʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʟʤʦʞʥʦ ʜʝʣʝʥʠʝ ʷʜʨʘ ʧʦʧʦʣʘʤ. 

ʉʦʨʪ ʃʦʤʙʘʨʜʩʢʠʡ ð ʧʣʦʜʳ ʤʝʣʢʠʝ, ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʩʠʪʦ ʩ ʛʣʘʟʢʦʤ 

13,2 ʤʤ ʩʦʩʪʘʚʣʷʝʪ 32,2ï38,0%. ɸ ʚʳʭʦʜ ʷʜʨʘ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ð 52,29%. ʆʙʲʷʩʥʷʝʪʩʷ 

ʵʪʦ ʪʝʤ, ʯʪʦ ʪʦʣʱʠʥʘ ʝʛʦ ʪʚʝʨʜʦʡ ʦʙʦʣʦʯʢʠ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʜʨʫʛʠʭ ʩʦʨʪʦʚ. ʕʢʩʧʣʫʘʪʘʮʠʷ ʵʪʦʛʦ 

ʩʦʨʪʘ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚʳʟʳʚʘʝʪ ʟʘʪʨʫʜʥʝʥʠʷ. ʊʚʝʨʜʘʷ ʦʙʦʣʦʯʢʘ ʨʘʟʨʫʰʘʝʪʩʷ 

ʚʤʝʩʪʝ ʩ ʷʜʨʦʤ. ʀʟ ʥʠʭ ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʞʘʨʝʥʳʡ ʧʣʦʜ. ʕʪʦʛʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʜʘʞʝ ʬʦʨʤʘ 

ʷʜʨʘ. ʂʘʯʝʩʪʚʦ ʩʝʨʜʮʝʚʠʥʳ ʵʪʠʭ ʬʫʥʜʫʢʦʚ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʩʨʝʜʥʝʝ. ʀʟ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʧʣʦʭʦʤ ʢʘʯʝʩʪʚʝ, ʛʥʠʣʴ ʩʦʩʪʘʚʠʣʘ 0,2%, ʧʦʚʨʝʞʜʝʥʠʝ ʷʜʨʘ ʚʨʝʜʠʪʝʣʝʤ 

ð 0,2%, ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʩʫʰʝʥʥʦʛʦ ʷʜʨʘ ð 1,6%. ʆʜʥʘʢʦ ʮʝʥʳ ʥʘ ʧʦʢʘʟʘʪʝʣʠ, ʫʢʘʟʳʚʘʶʱʠʝ 

ʥʘ ʵʪʦ ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ, ʥʘʭʦʜʷʪʩʷ ʚ ʜʦʧʫʩʪʠʤʳʭ ʧʨʝʜʝʣʘʭ ʪʨʝʙʦʚʘʥʠʡ ʩʧʝʮʠʬʠʢʘʮʠʠ. 

ʉʦʨʪ ɻʷʥʜʞʘ ð ʧʣʦʜʳ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ, ʩʢʦʨʣʫʧʘ ʪʦʣʩʪʘʷ. ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʭʦʜʷʱʠʭ 

ʯʝʨʝʟ ʩʠʪʦ ʩ ʛʣʘʟʢʦʤ 13,2 ʤʤ ʩʦʩʪʘʚʣʷʝʪ 2,0ï2,4%. ɺʳʭʦʜ ʷʜʨʘ ʥʘ 53,6%, ʭʦʨʦʰʠʡ. ʅʘʣʠʯʠʝ 
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ʫʛʣʦʚʘʪʦʡ ʬʦʨʤʳ ʟʘʪʨʫʜʥʷʝʪ ʝʝ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʫʶ ʦʙʨʘʙʦʪʢʫ. ʈʘʟʨʳʚ ʢʫʩʢʦʚ ʷʜʨʘ ʧʨʠ 

ʨʘʩʢʘʣʳʚʘʥʠʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʝʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʷʜʨʦ 

ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ, ʙʝʟ ʠʥʜʠʢʘʪʦʨʦʚ, ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ ʧʣʦʭʦʝ ʢʘʯʝʩʪʚʦ. 

ʄʘʩʣʠʯʥʳʡ ʩʦʨʪ ð ʧʣʦʜʳ ʩʨʝʜʥʝʡ ʢʨʫʧʥʦʩʪʠ. ʂʦʣʠʯʝʩʪʚʦ, ʧʨʦʰʝʜʰʝʡ ʯʝʨʝʟ ʩʠʪʦ ʩ 

ʛʣʘʟʢʦʤ 13,2 ʤʤ, ʩʦʩʪʘʚʣʷʝʪ 6,5ï11,2%. ɺʳʭʦʜ ʷʜʨʘ ʚʝʣʠʢ ð 57,95%. ɺʝʣʠʢʘ ʚʝʨʦʷʪʥʦʩʪʴ 

ʪʦʛʦ, ʯʪʦ ʧʨʠ ʜʨʦʙʣʝʥʠʠ ʷʜʨʦ ʵʪʦʛʦ ʬʫʥʜʫʢʘ ʪʘʢʞʝ ʨʘʩʢʦʣʝʪʩʷ. ʉʨʝʜʠ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ ʠʟ 

ʬʫʥʜʫʢʘ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳ ʞʘʨʝʥʳʝ ʠ ʟʘʩʘʭʘʨʝʥʥʳʝ ʬʫʥʜʫʢʠ. ʆʜʥʘʢʦ ʬʦʨʤʘ ʵʪʠʭ ʬʫʥʜʫʢʦʚ 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʦʣʫʯʝʥʠʶ ʪʘʢʦʛʦ ʧʨʦʜʫʢʪʘ. ʂʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʜʝʨ ʭʦʨʦʰʠʝ: ʦʥʠ 

ʥʝ ʠʤʝʶʪ ʪʨʝʚʦʞʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʉʦʨʪ ʂʫʜʨʷʚʯʠʢ ð ʢʨʫʧʥʦʩʪʴ ʥʦʨʤʘʣʴʥʘʷ, ʤʝʣʢʠʭ ʥʝʪ. ɽʛʦ ʬʦʨʤʘ ʧʦʟʚʦʣʷʝʪ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʫʶ ʦʙʨʘʙʦʪʢʫ. ɺʳʭʦʜ ʷʜʨʘ ʩʦʩʪʘʚʣʷʝʪ 48,45%. ʂʘʯʝʩʪʚʦ ʷʜʝʨ ʭʦʨʦʰʝʝ. ʀʟ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʧʣʦʭʦʤ ʢʘʯʝʩʪʚʝ, ʙʳʣʠ ʪʦʣʴʢʦ ʟʘʩʦʭʰʠʝ ʚ ʢʦʞʫʨʝ, ʯʪʦ 

ʩʦʩʪʘʚʠʣʦ 1,3%. ʇʦ ʩʧʝʮʠʬʠʢʘʮʠʠ ʵʪʠ ʬʫʥʜʫʢʠ ʙʳʣʠ ʧʨʠʥʷʪʳ ʚ ʢʘʯʝʩʪʚʝ 2-ʛʦ ʩʦʨʪʘ. 

ʉʦʨʪ ɸʰʨʘʬ ð ʧʣʦʜ ʢʨʫʧʥʳʡ, ʤʝʣʢʠʝ ʦʪʩʫʪʩʪʚʫʶʪ. ʆʥʠ ʧʨʠʛʦʜʥʳ ʜʣʷ ʤʝʭʘʥʠʟʠʨʦ-

ʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ. ɺʳʭʦʜ ʷʜʨʘ ʩʦʩʪʘʚʣʷʝʪ 47,32%. ʂʘʯʝʩʪʚʦ ʷʜʝʨ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʩʨʝʜʥʝʝ. 

ʉʫʝhʥr ʝ ʙʝʟ ʩʢʦʨʣʫʧʳ ð 0,3%, ʩʫʰʝʥʳʝ ʩ ʚʨʝʜʠʪʝʣʷʤʠ ʚ ʩʢʦʨʣʫʧʝ ð 0,8%, ʩʫʰʝʥʳʝ ʙʝʟ 

ʩʢʦʨʣʫʧʳ ʩ ʚʨʝʜʠʪʝʣʷʤʠ ð 0,3%. 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʥʝʰʥʝʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʠ ʧʣʦʪʥʦʩʪʠ ʬʫʥʜʫʢʘ 

ʉʨʝʜʠ ʩʪʨʫʢʪʫʨʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ 

ʘʜʛʝʟʠʦʥʥʳʝ ʠ ʬʨʠʢʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ. ʌʨʠʢʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʥʘ ʛʨʘʥʠʮʝ 

ʨʘʟʜʝʣʘ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠʟʜʝʣʠʷ ʠ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʩʠʣʫ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠ ʚʟʘʠʤʥʦʤ ʜʚʠʞʝʥʠʠ. ɺʥʝʰʥʝʝ ʪʨʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʬʨʠʢʮʠʦʥʥʦʤʫ 

ʩʚʦʡʩʪʚʫ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʦʥ ʩʦʩʪʦʠʪ ʠʟ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʶ ʜʚʫʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʪʚʝʨʜʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩʦʧʨʠʢʘʩʘʶʱʠʭʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʕʪʦ ʟʘʚʠʩʠʪ ʦʪ ʚʷʟʢʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʨʷʜʘ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. ʊʨʝʥʠʝ ʙʳʚʘʝʪ ʜʚʫʭ ʚʠʜʦʚ: ʩʪʘʪʠʯʝʩʢʦʝ ʩʤʝʱʝʥʠʝ ʠ ʜʠʥʘʤʠʯʝʩʢʦʝ ð 

ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʨʦʜʫʢʪʘ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʧʨʦʠʩʭʦʜʠʪ ʥʝʩʢʦʣʴʢʦ ʬʨʠʢʮʠʦʥʥʳʭ 

ʩʚʷʟʝʡ ʜʚʫʭ ʤʘʪʝʨʠʘʣʦʚ: ʫʧʨʫʛʘʷ ʜʝʬʦʨʤʘʮʠʷ, ʧʣʘʩʪʠʯʝʩʢʦʝ ʩʞʘʪʠʝ, ʨʝʟʢʘ ʠʣʠ ʨʘʩʢʘʣʳʚʘʥʠʝ 

ʤʘʪʝʨʠʘʣʘ, ʢʦʛʝʟʠʷ ʠ ʘʜʛʝʟʠʦʥʥʦʝ ʨʘʩʩʝʷʥʠʝ. ɺ ʧʨʦʮʝʩʩʝ ʪʨʝʥʠʷ ʜʚʫʭ ʤʘʪʝʨʠʘʣʦʚ ʚʦʟʤʦʞʥʦ 

ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʥʘʣʠʯʠʝ ʧʷʪʠ ʚʠʜʦʚ ʬʨʠʢʮʠʦʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʚ ʨʘʟʥʳʭ ʪʦʯʢʘʭ 

ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʨʝʥʠʷ ʦʩʥʦʚʘʥʘ ʥʘ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʘʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʠʱʝʚʦʛʦ ʧʨʦʜʫʢʪʘ ʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʝʥʠʷ. 

ʂʦʬɻʬʠʮʠʝʥʪʳ ʚʥʝʰʥʝʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʬʫʥʜʫʢʘ ʩʦ ʩʢʦʨʣʫʧʦʡ ʠ ʷʜʨʘ ʙʝʟ 

ʩʢʦʨʣʫʧʳ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ. ʇʦʣʫʯʝʥʥʳʝ ʦʮʝʥʢʠ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʥʝʰʥʝʛʦ (Ὢ ) ʠ ʚʥʫʪʨʝʥʥʝʛʦ (Ὢ ) ʪʨʝʥʠʷ ʦʪʨʘʞʝʥʦ ʚ ʊʘʙʣʠʮʝ 5. 

 

ʊʘʙʣʠʮʘ 5.  

ʂʆʕʌʌʀʎʀɽʅʊʓ ɺʅɽʐʅɽɻʆ ʀ ɺʅʋʊʈɽʅʅɽɻʆ ʊʈɽʅʀʗ ʇʃʆɼɸ ʀ ʗɼʈɸ ʌʋʅɼʋʂɸ 

 

ʇʣʦʜ ʗʜʨʦ 

ɺʣʘʞʥʦʩʪʴ, % Ὢ  Ὢ  ɺʣʘʞʥʦʩʪʴ, % Ὢ  Ὢ  

21 0,649 0,523 9 0,603 0,453 

18 0,641 0,494 6 0,587 0,439 

15 0,634 0,475 4 0,570 0,418 

12 0,622 0,461    
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ʕʪʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʘʶʪ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʨʦʜʫʢʪʦʚ ʠʟ ʬʫʥʜʫʢʘ. 

ʅʘʣʠʯʠʝ ʵʪʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʦʚʘʪʴ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʨʝʞʠʤ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʨʘʚʥʦʤʝʨʥʦʝ ʧʨʦʪʝʢʘʥʠʝ ʧʨʦʜʫʢʪʘ ʧʨʠ ʝʛʦ ʤʘʣʦʡ ʫʩʘʜʢʝ. 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʢʝ 2 ʘʥʘʣʠʟ ʟʘʚʠʩʠʤʦʩʪʠ Ὢ •ύ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʣʘʞʥʦʩʪʠ 

ʤʘʪʝʨʠʘʣʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʥʝʰʥʝʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʦʥʘ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʫʧʨʫʛʠʡ ʢʦʥʪʘʢʪ. ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʢʘʩʘʪʝʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʢ ʧʝʨʝʤʝʱʝʥʠʶ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

 
ʇʣʦʜ  ʗʜʨʦ 

 

 

 
ʈʠʩʫʥʦʢ 2. ɿʘʚʠʩʠʤʦʩʪʠ ʚʥʝʰʥʝʛʦ (1) ʠ ʚʥʫʪʨʝʥʥʝʛʦ (2) ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʨʝʥʠʷ (f) ʧʣʦʜʘ ʠ ʷʜʨʘ 

ʬʫʥʜʫʢʘ ʦʪ ʚʣʘʞʥʦʩʪʠ (w) 

 

ʇʦʩʣʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʥʘʡʜʝʥʥʳʭ ʦʮʝʥʦʢ ʙʳʣʠ ʦʧʨʝʜʝ-

ʣʝʥʳ ʵʤʧʠʨʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ ʟʘʚʠʩʠʤʦʩʪʠ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʨʝʥʠʷ 

ʧʣʦʜʘ ʠ ʷʜʨʘ ʬʫʥʜʫʢʘ ʦʪ ʚʣʘʞʥʦʩʪʠ (ʦʮʝʥʢʘ ʯʝʩʪʥʦʩʪʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ  Ὑ 

πȟωυυψȣ πȟωωωυ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʣʘʞʥʦʩʪʠ ʦʧʨʝ-

ʜʝʣ̫ʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʢʣʦʥʥʦʩʪʠ ʩʢʦʨʣʫʧʳ ʬʫʥʜʫʢʘ ʢ ʫʚʝʣʠʯʝʥʠʶ ʜʘʚʣʝʥʠʷ ʨʘʟʨʫʰʝʥʠʷ. 

ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʬʫʥʜʫʢʘ ʧʨʦʤʝʞʫʪʦʢ ʤʝʞʜʫ ʷʜʨʦʤ ʠ ʩʢʦʨʣʫʧʦʡ ʫʤʝʥʴʰʘʝʪʩʷ. 

ʕʪʦ ʟʘʪʨʫʜʥʷʝʪ ʮʝʣʴʥʦʝ ʩʦʭʨʘʥʝʥʠʝ ʷʜʨʘ ʬʫʥʜʫʢʘ. ʇʨʠ ʠʟʙʳʪʢʝ ʚʣʘʛʠ ʩʢʦʨʣʫʧʝ ʬʫʥʜʫʢʘ 

ʪʨʝʙʫʝʪʩʷ ʤʥʦʛʦ ʵʥʝʨʛʠʠ ʜʣʷ ʨʘʟʨʫʰʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʦ, ʯʪʦ ʧʦʚʨʝʞʜʝʥʠʝ ʷʜʨʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ 

ʚʣʘʞʥʦʩʪʠ ʬʫʥʜʫʢʘ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʠʛʨʘʝʪ ʚʣʘʛʘ, ʞʝʣʘʪʝʣʴʥʦ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʩʫʰʠʪʴ ʧʨʦʜʫʢʪ ʜʦ 12ï14%, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʧʦʜʜʘʚʘʪʴʩʷ ʨʘʟʨʫʰʝʥʠʶ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʬʫʥʜʫʢ ʜʠʘʤʝʪʨʦʤ ʤʝʥʝʝ 13,2 ʤʤ ʪʨʝʙʫʶʪ 

ʫʜʘʣʝʥʠʷ ʠʟ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ, ʪʘʢ ʢʘʢ ʦʥʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʪʘʥʜʘʨʪʫ. ʊʘʢ ʢʘʢ ʩʢʦʨʣʫʧʘ 

ʧʨʦʜʦʣʛʦʚʘʪʳʭ ʬʫʥʜʫʢʦʚ ʧʨʠ ʥʘʜʣʦʤʝ ʜʝʣʠʪʩʷ ʧʦʩʝʨʝʜʠʥʝ ʧʦʧʦʣʘʤ, ʪʦ ʧʣʦʜʳ ʩʣʝʜʫʝʪ 

ʨʘʩʮʝʥʠʚʘʪʴ ʢʘʢ ʤʝʣʢʠʝ ʠ ʪʘʢʞʝ ʦʪʜʝʣʷʪʴ ʠʭ ʦʪ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʙʳʣʠ ʚʳʚʝʜʝʥʳ ʩʦʨʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʣʫʯʰʝʤʫ ʚʳʭʦʜʫ ʷʜʨʘ ʠʟ ʦʙʦʣʦʯʢʠ. ʕʪʦ ʙʳʣʠ ʩʦʨʪʘ ɸʪʘ-ʙʘʙʘ, ʄʘʩʣʠʯʥʳʡ ʬʫʥʜʫʢ ʠ ɸʰʨʘʬ. 

ʆʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ-ʚʳʭʦʜ ʷʜʨʘ ʙʝʟ ʧʦʚʨʝʞʜʝʥʠʡ ʙʳʣ ʨʘʩʩʯʠʪʘʥ ʙʦʣʴʰʝ 35%. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʪʦ, ʯʪʦ ʚʣʘʞʥʦʩʪʴ ʷʜʨʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ 

ʤʝʥʝʝ 6%. ʂʦʵʬʬʠʮʠʝʥʪʳ ʚʥʝʰʥʝʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʣʘʞʥʦʩʪʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʦʜʫʢʪʘ ʠʟ ʬʫʥʜʫʢʘ. 
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ʇʣʦʪʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʳʭ ʬʫʥʜʫʢʦʚ ʚ ʩʢʦʨʣʫʧʝ ʠ ʙʝʟ ʩʢʦʨʣʫʧʳ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʩʣʝʜʫʶʱʠʤʠ: 

ïʧʣʦʜʳ ʧʨʠ 20% ʚʣʘʞʥʦʩʪʠ p=1153,4Ὧήάϳ ,  

ï̫ ʜʨʘ ʧʨʠ 6% ʚʣʘʞʥʦʩʪʠ p=1239,0 Ὧήάϳ  

ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʚʳʙʦʨʝ ʨʝʞʠʤʦʚ ʨʘʟʨʫʰʝʥʠʷ ʩʢʦʨʣʫʧʳ ʬʫʥʜʫʢʘ 

ʠ ʦʪʜʝʣʝʥʠʷ ʪʦʥʢʦʡ ʦʙʦʣʦʯʢʠ ʷʜʨʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʣʘʞʥʦʩʪʴ ʧʣʦʜʦʚ, ʧʦʜʘʚʘʝʤʳʭ ʥʘ 

ʦʙʨʘʙʦʪʢʫ, ʜʦʣʞʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʚ ʦʧʪʠʤʘʣʴʥʦʤ ʜʠʘʧʘʟʦʥʝ 14%. 
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ON THE STUDY OF THE HUMUS STATE OF MEADOW BROWN SOILS 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʥʝʢʦʪʦʨʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʣʫʛʦʚʦ-

ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʮʝʥʦʟʦʚ, ʧʦʣʫʚʣʘʞʥʳʭ ʩʫʙʪʨʦʧʠʢʦʚ (ɼʞʘʣʠʣʘʙʘʜ). ʀʟʫʯʝʥʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʫʤʫʩʘ ʧʦ ʦʪʜʝʣʴʥʳʤ ʛʦʨʠʟʦʥʪʘʤ. ʋʩʪʘʥʦʚʣʝʥʦ ʫʤʝʥʴʰʝʥʠʝ 

ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʦʪ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ (10ï15 ʩʤ; 20ï25 ʩʤ)  ʢ ʥʠʞʥʠʤ (30ï35 ʩʤ 

ʠ >35 ʩʤ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ 5,0ï6,0% ʜʦ 1,0ï0,8%. ʇʨʦʚʝʜʝʥ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʚ ʥʝʢʦʪʦʨʳʭ ʣʫʛʦʚʳʭ ʧʦʯʚʘʭ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʢʘʢ ʚ 

ʧʦʣʫʚʣʘʞʥʳʭ, ʪʘʢ ʠ ʩʫʭʠʭ ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ɺʳʷʚʣʝʥʦ ʨʝʟʢʦʝ ʫʤʝʥʴʰʝʥʠʝ ʛʫʤʫʩʘ 

ʦʩʦʙʝʥʥʦ ʚ ʩʨʝʜʥʠʭ (40ï60 ʩʤ) ʠ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʘʭ (60ï80ï100 ʩʤ) ʠʟʫʯʘʝʤʳʭ ʧʦʯʚ. 

 

Abstract. The studies carried out and the results obtained on the humus state of meadow 

brown soils are fully consistent with the literature. The change in the humus content in the soils of 

the meadow soil formation process depends on the effect of surface and ground moisture on humus 

formation. Studies have revealed that the humus content in meadow brown soils decreases gradually 

and relatively evenly with depth. For meadow soils with a meadow process of soil formation, there 

is a general tendency for a decrease in humus from the upper horizons to the lower ones. 
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ɺʚʝʜʝʥʠʝ 

ʇʨʦʮʝʩʩ ʨʘʟʣʦʞʝʥʠʷ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʚ ʧʦʯʚʘʭ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʯʚʝʥʥʦʡ ʙʠʦʪʳ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʫʛʣʝʢʠʩʣʦʪʳ ʚ 

ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ (ʘʛʨʦʮʝʥʦʟʘʭ) ʵʢʦʩʠʩʪʝʤʘʭ. ʇʦʯʚʳ, ʙʦʛʘʪʳʝ ʦʨʛʘʥʠʯʝʩʢʠʤ 

ʚʝʱʝʩʪʚʦʤ (ʧʦʜʩʪʠʣʢʘ, ʦʧʘʜ, ʢʦʨʥʠ, ʛʫʤʫʩ) ð ʘʢʪʠʚʥʳʝ ʧʨʦʜʫʮʝʥʪʳ ʥʠʪʨʘʪʦʚ ʠ ʫʛʣʝʢʠʩʣʦʪʳ, 

ʧʦʵʪʦʤʫ ʦʥʠ ʚʩʝʛʜʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ. ʆʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʧʦʯʚ ʠ ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʛʫʤʫʩ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʚʦʙʦʜʥʦ ʞʠʚʫʱʠʤʠ ʘʟʦʪʦʬʠʢʩʠʨʫʶʱʠʤʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʜʣʷ ʬʠʢʩʘʮʠʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʟʦʪʘ. ʇʦʵʪʦʤʫ ʚʳʩʦʢʦ ʛʫʤʫʩʥʳʝ ʧʦʯʚʳ 

ʚʩʝʛʜʘ ʙʦʛʘʪʳ ʘʟʦʪʦʤ ʠ ʝʛʦ ʩʦʝʜʠʥʝʥʠʷʤʠ. ɻʫʤʫʩʦʚʳʝ ʚʝʱʝʩʪʚʘ ʫʚʝʣʠʯʠʚʘʶʪ ʧʦʛʣʦʪʠʪʝʣʴʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʫʣʫʯʰʘʶʪ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʧʦʯʚʳ. ʂʨʦʤʝ ʪʦʛʦ ʛʫʤʫʩʦʚʳʝ ʚʝʱʝʩʪʚʘ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʘʛʨʝʚʘʥʠʶ ʧʦʯʚʳ, ʦʩʣʘʙʣʷʶʪ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʠʟ ʧʦʯʚʳ ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʣʫʯʰʫʶ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚ. 
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ʕʢʩʧʝʨʠʤʝʥʪʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʘʞʜʳʡ ʩʘʥʪʠʤʝʪʨ ʩʤʳʪʦʛʦ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ 

ʧʦʯʚʳ ʩʥʠʞʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʫʨʦʞʘʠ ʟʝʨʥʘ ʥʘ 0,4ï2,0 ʮ/ʛʘ. ɸ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʪʝʨʷʥʥʘʷ 

ʪʦʥʥʘ ʛʫʤʫʩʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʟʘʧʘʩʦʚ ʧʦʣʝʟʥʦʡ ʵʥʝʨʛʠʠ ʚ ʧʦʯʚʝ ʥʘ 4ï5Ĭ106 

ʢʢʘʣ/ʛʘ. ʀʥʪʝʥʩʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʯʚ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʪʝʨʷʤ ʛʫʤʫʩʘ, 

ʩʥʠʞʝʥʠʶ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʘ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʢ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚʝʥʥʦʛʦ 

ʧʣʦʜʦʨʦʜʠʷ [2]. 

ʆʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʫʣʫʯʰʘʝʪ ʭʠʤʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ, ʬʠʟʠʯʝʩʢʠʝ, 

ʪʝʧʣʦʚʳʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ ʠ ʝʝ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. ʇʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ (ʛʫʤʘʪʦʚ, ʬʫʣʴʚʘʪʦʚ, ʛʫʤʫʩʦʚʳʭ ʢʠʩʣʦʪ) ʩ 

ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʤʠ ʯʘʩʪʠʮʘʤʠ ʚ ʧʦʯʚʝ ʦʙʨʘʟʫʶʪʩʷ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʳʝ ʢʦʣʣʦʠʜʳ, ʚ ʢʦʪʦʨʳʭ 

ʛʫʤʫʩʦʚʳʝ ʢʠʩʣʦʪʳ ʧʨʦʯʥʦ ʩʚʷʟʘʥʳ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʤʠʥʝʨʘʣʴʥʳʭ ʢʦʣʣʦʠʜʦʚ. ɻʫʤʫʩʦʚʳʝ 

ʚʝʱʝʩʪʚʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʢʘʪʠʦʥʘʤʠ ʘʣʶʤʠʥʠʷ, ʢʘʣʴʮʠʷ, ʤʘʛʥʠʷ, ʥʘʪʨʠʷ ʠ ʜʨʫʛʠʤʠ 

ʦʙʨʘʟʫʶʪ ʚ ʧʦʯʚʝ ʩʦʣʠ ʛʫʤʠʥʦʚʳʭ ʠ ʬʫʣʴʚʦʢʠʩʣʦʪ. ɺ ʧʦʯʚʝ ʦʙʨʘʟʫʶʪʩʷ ʪʘʢʞʝ ʩʣʦʞʥʳʝ 

ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʨʝʟʝʨʚʦʤ ʧʠʪʘʥʠʷ ʜʣʷ ʤʥʦʛʠʭ ʛʨʫʧʧ 

ʧʦʯʚʝʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. 

 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʣʫʛʦʚʦ-ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚʘʭ (ɼʞʘʣʠʣʘʙʘʜ) 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʃʝʥʢʦʨʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʠʤʝʶʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʛʨʫʥʪʦʚʳʝ ʫʚʣʘʞʥʝʥʠʝ. ɼʣʷ ʣʫʛʦʚʦ-ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚ ʭʘʨʘʢʪʝʨʥʳʤʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʷʚʣʷʶʪʩʷ: ʥʘʣʠʯʠʝ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʦʛʦ ʩʝʨʦʚʘʪʦ-

ʢʦʨʠʯʥʝʚʦʛʦ ʠʣʠ ʪʝʤʥʦ-ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ (ɸU>z) ʤʦʱʥʦʩʪʴʶ 30ï35 ʩʤ, ʟʝʨʥʠʩʪʦ-

ʢʦʤʢʦʚʘʪʘʷ ʩʪʨʫʢʪʫʨʘ, ʟʘʤʝʪʥʘʷ ʦʛʣʠʥʝʥʥʦʩʪʴ ʠ ʫʧʣʦʪʥʝʥʥʦʩʪʴ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʧʨʦʬʠʣʷ [1, 5, 

7]. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʝʩʪʝʩʪʚʝʥʥʳʝ (ʮʝʣʠʥʘ), ʮʝʥʦʟʳ ʧʦʜ 

ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʤ ʪʨʘʚʷʥʳʤ ʪʨʘʚʦʩʪʦʝʤ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ 

ʧʦʯʚʝʥʥʳʝ ʧʨʦʙʳ ʦʪʙʠʨʘʣʠʩʴ ʧʦ ʦʪʜʝʣʴʥʳʤ ʩʣʦʷʤ (0ï10 ʩʤ; 10ï20 ʩʤ; 20ï30 ʩʤ). 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʘʚʘ ʛʫʤʫʩʘ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʫʩʢʦʨʝʥʥʦʡ ʤʝʪʦʜʠʢʝ ʄ. ʄ. ʂʦʥʦʥʦʚʦʡ, ʅ. ʇ. 

ɹʝʣʴʯʠʢʦʚʦʡ [4]. 

ʀʩʧʦʣʴʟʫʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʘ ʪʘʢʞʝ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ ʙʳʣʠ ʛʨʘʬʠʯʝʩʢʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʛʫʤʫʩʘ ʧʦ ʦʪʜʝʣʴʥʳʤ ʛʦʨʠʟʦʥʪʘʤ ʚ ʥʝʢʦʪʦʨʳʭ 

ʣʫʛʦʚʳʭ ʧʦʯʚʘʭ. 

 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʣʫʛʦʚʦ-

ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚʘʭ ʠʟʤʝʥʷʝʪʩʷ ʤʝʞʜʫ 3,0ï5,8ï6,1%. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʣʥʦʩʪʴʶ 

ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ [1, 5ï7].  

ʇʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʠ ʙʦʣʝʝ ʛʣʫʙʦʢʘʷ ʧʨʦʧʠʪʘʥʥʦʩʪʴ ʠʤ ʧʨʦʬʠʣʷ ʩʚʷʟʘʥʦ ʩ 

ʘʢʪʠʚʥʳʤ ʫʯʘʩʪʠʝʤ ʚ ʧʨʦʮʝʩʩʝ ʛʫʤʫʩʦʦʙʨʘʟʦʚʘʥʠʷ ʦʧʘʜʘ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʦʩʦʙʝʥʥʦ 

ʝʛʦ ʧʦʜʟʝʤʥʦʡ ʢʦʨʥʝʚʦʡ ʯʘʩʪʠ, ʠ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ ʣʫʛʦʚʦ-

ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʩ ʛʣʫʙʠʥʦʡ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʨʘʚʥʦʤʝʨʥʦ. ʀʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʫʤʫʩʘ ʧʦ ʧʨʦʬʠʣʶ ʧʦʯʚʳ ʭʦʨʦʰʦ 

ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ ʥʘ ʈʠʩʫʥʢʝ 1. 

ʉʦʩʪʘʚ ʛʫʤʫʩʘ ʚ ʣʫʛʦʚʦ-ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚʘʭ ʛʫʤʘʪʥʳʡ ʠ ʬʫʣʴʚʘʪʥʦ-ʛʫʤʘʪʥʳʡ 

ʩʦʦʪʥʦʰʝʥʠʝ ʉʛ. ʢ. / ʉʬ. ʢ. ʨʘʚʥʦ 0,8ï1,3. ʉ ʛʣʫʙʠʥʦʡ ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʥʝʩʢʦʣʴʢʦ ʩʫʞʘʝʪʩʷ, ʠ 

ʩʦʩʪʘʚ ʛʫʤʫʩʘ ʧʨʠʦʙʨʝʪʘʝʪ ʬʫʣʴʚʘʪʥʳʡ ʭʘʨʘʢʪʝʨ. ʉʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʘʟʦʪʘ ʠʟʤʝʥʷʝʪʩʷ 
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ʤʝʞʜʫ 0,2ï0,3%, ʘ ʟʘʧʘʩʳ ʛʫʤʫʩʘ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ (0ï20 ʩʤ) ʜʦʩʪʠʛʘʶʪ 145ï160ï180 

ʪ/ʛʘ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ʣʫʛʦʚʦ-ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚ ʟʘʥʠʤʘʶʪ ʦʩʚʦʝʥʥʳʝ ʠ ʦʢʫʣʴʪʫʨʝʥʥʳʝ 

ʚʘʨʠʘʥʪʳ. ɺ ʧʘʭʦʪʥʦʤ ʠ ʧʦʜʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʘʭ ʦʪʤʝʯʘʝʪʩʷ ʧʦʪʝʨʷ ʩʪʨʫʢʪʫʨʳ ʠ 

ʨʘʩʧʳʣʝʥʥʦʩʪʴ ʛʦʨ. ʆʪʤʝʯʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʜʦ 2,5ï

3,0% ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʫʧʣʦʪʥʝʥʥʦʛʦ ʧʦʜʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ (AUa). 
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ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ

-ʀ.ʉ.ʂʘʫʨʠʯʝʚ, [3]

-ʄ.ʕ.ʉʘʣʘʝʚ, [6]

- ʄ.ɿ.ɹʘʙʘʝʚ, ɺ.ɻ.ɻʘʩʘʥʦʚ ʠ ʜʨ. [1]

-ʉ.ɿ.ʄʘʤʝʜʦʚʘ, [5]

-ɼʘʥʥʳʝ ʘʚʪʦʨʘ

;

 
 

ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʫʤʫʩʘ ʧʦ ʦʪʜʝʣʴʥʳʤ ʛʣʫʙʠʥʘʤ ʣʫʛʦʚʦ-ʢʦʨʠʯʥʝʚʦʡ ʧʦʯʚʳ  

 

ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʳ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʥʝʡʪʨʘʣʴʥʦ-ʩʣʘʙʦʱʝʣʦʯʥʘʷ (ʨʅ ð 7,1ï

7,5), ʢʦʪʦʨʘʷ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʛʫʤʫʩʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʇʨʦʚʝʜʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʫʤʫʩʘ ʚ ʥʝʢʦʪʦʨʳʭ ʣʫʛʦʚʳʭ 

ʧʦʯʚʘʭ, ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʝʥ ʣʫʛʦʚʦʡ ʧʨʦʮʝʩʩ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʦʙʱʘʷ 

ʪʝʥʜʝʥʮʠʷ ʧʦʩʪʝʧʝʥʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʛʫʤʫʩʘ ʦʪ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʢ ʥʠʞʥʠʤ (ʈʠʩʫʥʦʢ 2) [3, 

6ï7]. 

ʃʫʛʦʚʦ-ʢʦʨʠʯʥʝʚʳʝ ʧʦʯʚʳ ʚ ʮʝʣʦʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ 

ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. 
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ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ

-ʃʫʛʦʚʦ-ʢʦʨʠʯʥʝʚʘʷ ʧʦʯʚʘ

-ʃʫʛʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʘʷ ʧʦʯʚʘ

-ʃʫʛʦʚʦ-ʢʦʨʠʯʥʝʚʘʷ, ʚʳʱʝʣʦʯʝʥʥʘʷ ʧʦʯʚʘ

-ʃʫʛʦʚʦ-ʩʝʨʦ ʢʦʨʠʯʥʝʚʘʷ ʧʦʯʚʘ

-ʃʫʛʦʚʦ-ʩʝʨʦʟʸʤʥʘʷ ʧʦʯʚʘ

-ʉʝʨʦʟʸʤʥʦ ʣʫʛʦʚʘʷ ʧʦʯʚʘ  
 

ʈʠʩʫʥʦʢ 2. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʧʦ ʦʪʜʝʣʴʥʳʤ ʛʣʫʙʠʥʘʤ 

ʥʝʢʦʪʦʨʳʭ ʣʫʛʦʚʳʭ ʧʦʯʚ 

 

ɺʳʚʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʣʫʛʦʚʦ-ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚʘʭ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʦʪ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʢ ʥʠʞʥʠʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ 5,0ï6,1% 

ʜʦ 1,0ï0,8%. 

ɸʥʘʣʦʛʠʯʥʘʷ ʪʝʥʜʝʥʮʠʷ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʣʫʛʦʚʳʭ ʧʦʯʚ. ʆʜʥʘʢʦ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʛʫʤʫʩʘ ʤʝʞʜʫ ʥʠʤʠ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʨʘʟʣʠʯʥʳʤ ʚʣʠʷʥʠʝ ʥʘ ʛʫʤʫʩʦʦʙʨʘʟʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʠ ʛʨʫʥʪʦʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʩʪʘʬʠʣʦʢʦʢʢʦʟʦʚ ʠ ʩʪʨʝʧʪʦʢʦʢʢʦʟʦʚ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ. ɼʣʠʪʝʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʧʦʢʦʣʝʥʠʡ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʚʦʟʙʫʜʠʪʝʣʷʤ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʠ, ʘ ʵʪʦ ʷʚʣʷʝʪʩʷ 

ʧʨʠʯʠʥʦʡ ʩʥʠʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʤʳʭ ʣʝʯʝʙʥʳʭ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ. ʋʯʠʪʳʚʘʷ ʚʩʝ ʵʪʦ, ʙʳʣʠ ʠʟʫʯʝʥʳ ʩʪʝʧʝʥʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢʫʣʴʪʫʨ 

ʚʦʟʙʫʜʠʪʝʣʝʡ ʩʪʘʬʠʣʦʢʦʢʢʦʟʘ ʠ ʩʪʨʝʧʪʦʢʦʢʢʦʟʘ ʢ ʪʘʢʠʤ ʧʨʝʧʘʨʘʪʘʤ ʢʘʢ ʵʥʨʦʣʠʥ, ʢʦʣʠʩʪʠʥ, 

ʛʝʥʪʘʤʠʮʠʥ, ʪʠʣʘʟʠʥ, ʬʫʨʘʟʘʣʠʜʦʥ ʠ ʥʝʦʤʠʮʠʥ. ɹʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢʫʣʴʪʫʨ 

Staphylococcus pyugenes ʢ ʵʥʨʦʣʠʥʫ, ʛʝʥʪʘʤʠʮʠʥʫ ʠ ʢʦʣʠʩʪʠʥʫ ʥʘ 22,2%, ʘ ʢ ʬʫʨʘʟʠʣʠʜʦʥʫ ʥʘ 

74,0%, ʘ ʢʫʣʴʪʫʨ Streptococcus feccalus ʥʘ 38,0% ʢ ʵʥʦʣʠʥʫ, ʥʘ 33,3% ʢ ʛʝʥʪʘʤʠʮʠʥʫ, ʥʘ 19,0% 

ʢ ʢʦʣʠʩʪʠʥʫ ʠ ʥʘ 33,3% ʢ ʬʫʨʘʟʘʣʠʜʦʥʫ. ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʚʳʷʚʣʝʥʘ 

ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ Staphylococcus pyugenes ʢ ʬʫʨʘʟʘʣʠʜʦʥʫ ʥʘ 74,0%. ɸ ʠʟ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ ʧʨʝʧʘʨʘʪʦʚ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ Streptococcus feccalus ʚʦʩʧʨʠʠʤʯʠʚ ʢ 

ʵʥʨʦʣʠʥʫ ʥʘ 38,0%. 

 

Abstract. The article gives consideration to the determination of the susceptibility of causative 

agents of staphylococcosis and streptococcosis to antibiotics. Long-term use of medicinal 

preparations, including antibiotics, leads to the emergence of generations of microorganisms that 

are resistant to causative agents of infectious diseases, and this is the reason for the decrease in 

the effectiveness of medical and preventive measures. Considering all this, the susceptibility degree 

of cultures of causative agents of staphylococcosis and streptococcosis to drugs such as enroline, 

colistin, gentamicin, tilazine, furazalidone and neomycin was studied. The susceptibility of 

Staphylococcus pyugenes cultures to enroline, gentamicin and colistin by 22.2%, and to furasilidone 

by 74.0%, and Streptococcus feccalus cultures by 38.0% to enolin, by 33.3% to gentamicin, by 

19.0% to colistin and by 33.3% to furazalidone were investigated. On the basis of findings of 

investigations, the highest sensitivity of Staphylococcus pyugenes to furazalidone by 74.0% was 

revealed. And from the preparations we studied, it was found that Streptococcus feccalus is 

susceptible to enroline by 38.0%. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʪʠʮʘ, ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʦʟʙʫʜʠʪʝʣʴ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, 

ʘʥʪʠʙʠʦʪʠʢ. 
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ɺʚʝʜʝʥʠʝ 

ʈʝʬʦʨʤʳ ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʚ ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ ʨʝʩʧʫʙʣʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʧʪʠʮʝʚʦʜʩʪʚʝ, ʧʨʠʚʝʣʠ ʢ ʢʦʨʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ ʮʝʣʦʛʦ ʨʷʜʘ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʯʪʦ ʜʝʣʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʢʦʨʝʥʥʳʤ 

ʦʙʨʘʟʦʤ ʟʘʥʦʚʦ, ʨʘʟʨʘʙʦʪʢʫ ʩʪʨʘʪʝʛʠʠ ʠ ʪʘʢʪʠʢʠ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʷʜʘ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʤʝʨ ʙʦʨʴʙʳ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʜʦʩʪʠʛʥʫʪʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʧʝʭʠ ʚ ʠʟʫʯʝʥʠʠ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʠ ʧʪʠʮ. ʇʨʠʤʝʥʝʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ 

ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʣʝʯʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʠ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʨʠʤʝʥʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʷʚʣʷʝʪʩʷ ʦʢʘʟʘʥʠʝ ʧʦʤʦʱʠ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʥʘʨʫʰʝʥʥʳʭ ʬʫʥʢʮʠʠ ʦʨʛʘʥʠʟʤʘ 

ʧʪʠʮʳ, ʘ ʪʘʢʞʝ ʚʳʟʜʦʨʦʚʣʝʥʠʝ. ʀʥʜʠʚʠʜʫʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʚ ʧʪʠʯʥʠʢʘʭ, ʦʪʣʦʚ 

ʧʪʠʮ ʠ ʚʚʝʜʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʚʝʜʝʥʠʝ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʥʘʨʷʜʫ ʩ ʙʝʩʧʦʢʦʡʩʪʚʦʤ ʧʪʠʮ, ʚʳʟʳʚʘʝʪ ʩʠʣʴʥʳʡ ʩʪʨʝʩʩ. ʀʩʭʦʜʷ 

ʠʟ ʵʪʦʛʦ, ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʧʨʝʜʝʣʝʥʥʫʶ ʜʦʟʫ ʧʨʝʧʘʨʘʪʦʚ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʚ ʢʦʨʤ ʠʣʠ ʚʦʜʫ.   

ʀʟ ʫʯʝʥʳʭ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ: ʄ. ʉ. ʄʠʢʘʠʣʦʚ (1994), ʌ. ɹ. ʐʠʨʠʥʦʚ (2003), ʘ ʠʟ ʫʯʝʥʳʭ 

ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ: ʉ. ɹ. ʃʳʩʢʦ, ʅ. ʌ. ʍʘʤʢʦ, ʆ. ɸ.ʉʫʥʮʦʚʘ (2006), ɸ. ʅ. ɹʦʨʠʩʝʥʢʦʚʘ, ʆ. ɹ. 

ʅʦʚʠʢʦʚʘ, ɸ. ɺ. ɺʘʨʶʭʠʥ (2011) ʠ ʜʨʫʛʠʝ, ʧʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʳʷʚʠʣʠ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʫʩʪʦʡʯʠʚʳʭ ʧʦʢʦʣʝʥʠʡ 

ʩʨʝʜʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʟʘʙʦʣʝʚʘʥʠʠ ʢ ʥʠʤ. ʇʨʠ ʵʪʦʤ ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʚʦʜʠʤʳʭ ʣʝʯʝʙʥʳʭ ʠ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʠ ð ʩʥʠʞʘʝʪʩʷ [1ï5].  

ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʳʝ, ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ ð ʠʟʫʯʠʪ ɹ ʩʪʝʧʝʥʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʜʥʦʡ ʯʘʩʪʠ ʢʫʣʴʪʫʨ, ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʟʘʙʦʣʝʚʘʥʠʡ ʢ 

ʘʥʪʠʙʠʦʪʠʢʘʤ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ.  

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʇʨʦʚʦʜʠʤʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚ ʦʪʜʝʣʝ ʧʦ ʟʘʙʦʣʝʚʘʥʠʷʤ 

ʧʪʠʮ ɸʟɺʅʀʀ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʩʪʘʬʠʣʦʢʦʢʢʘʭ ʠ ʩʪʨʝʧʪʦʢʦʢʢʘʭ, ʚʳʜʝʣʝʥʥʳʭ 

ʦʪ ʙʦʣʴʥʳʭ ʧʪʠʮ ʚ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʍʘʯʤʘʟʩʢʦʛʦ ʨʘʡʦʥʘ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ. ʀʟ ʚʦʟʙʫʜʠʪʝʣʝʡ ʟʘʙʦʣʝʚʘʥʠʠ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʪʫʰʝʢ ʧʪʠʮ, ʠʟʫʯʝʥʳ ʩʪʝʧʝʥʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢʫʣʴʪʫʨ ʩʪʘʬʠʣʦʢʦʢʢʦʚ ʠ ʩʪʨʝʧʪʦʢʦʢʢʦʚ, ʢ ʵʥʨʦʣʠʥʫ, ʢʦʣʠʩʪʠʥʫ, 

ʛʝʥʪʘʤʠʮʠʥʫ, ʥʝʦʤʠʮʠʥʫ, ʪʠʣʘʟʠʥʫ ʠ ʬʫʨʘʟʘʣʠʜʦʥʫ. 

ʀʩʧʦʣʴʟʫʷ ʜʠʩʢʦʚʳʡ ʤʝʪʦʜ, ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢʫʣʴʪʫʨ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʚʳʟʚʘʥʥʳʭ ʧʘʪʦʛʝʥʥʳʤʠ ʠʣʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʤʠ ʤʠʢʨʦʙʘʤʠ, ʢ 

ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʧʨʝʧʘʨʘʪʘʤ (ʘʥʪʠʙʠʦʪʠʢʘʤ). ʇʨʠ ʵʪʦʤ, ʚʦ ʚʨʝʤʷ ʧʨʠʤʝʥʝʥʠ ̫

ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʙʳʣʘ ʫʯʪʝʥʘ ʩʪʝʧʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʪʦʤʫ 

ʣʝʢʘʨʩʪʚʝʥʥʦʤʫ ʧʨʝʧʘʨʘʪʫ ʧʘʪʦʛʝʥʥʳʭ ʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʙʦʚ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʣʘʙʦʨʘʪʦʨʥʳʝ ʪʝʩʪʳ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʷʩʦ ʧʝʧʪʦʥʥʦʛʦ ʘʛʘʨʘ (ʄʇɸ) ʙʳʣʘ 

ʫʩʪʘʥʦʚʣʝʥʘ ʩʪʝʧʝʥʴ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʧʨʝʧʘʨʘʪʘʤ.  

 

ɸʥʘʣʠʟ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʉʪʝʧʝʥ ɹʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʠ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ 

ʧʪʠʮ ʚ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʍʘʯʤʘʟʩʢʦʛʦ ʨʘʡʦʥʘ, ʙʳʣʘ ʠʟʫʯʝʥʘ ʚ ʩʦʩʪʘʚʝ ʘʥʪʠʙʠʦʪʠʢʦʚ 

ʥʘ ɻʥʨʦʣʠʥ, ʛʝʥʪʘʤʠʮʠʥ, ʢʦʣʠʩʪʠʥ, ʪʠʣʘʟʠʥ, ʬʫʨʘʟʘʣʠʜʦʥ ʠ ʥʝʦʤʠʮʠʥ.  
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ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʥʘ 27 ʢʫʣʴʪʫʨʘʭ Staphylococcus pyogenes ʠ 

21 ʢʫʣʴʪʫʨʘʭ Streptococcus feccalus (ʊʘʙʣʠʮʘ). 

 

ʊʘʙʣʠʮʘ. 

ɺʆʉʇʈʀʀʄʏʀɺʆʉʊʔ ɺʆɿɹʋɼʀʊɽʃɽʁ ɿɸɹʆʃɽɺɸʅʀʀ  

ʂ ʃɽʂɸʈʉʊɺɽʅʅʓʄ ʇʈɽʇɸʈɸʊɸʄ (ʚ %) 
 

ɺʦʟʙʫʜʠʪʝʣʴ ʂʦʣʠʯʝʩʪʚʦ 

ʢʫʣʴʪʫʨ 

ʂʦʣʠʯʝʩʪʚʦ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ,  

ʢ ʢʦʪʦʨʳʤ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢʫʣʴʪʫʨ r
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ʢ
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ʬ
ʫ
ʨ
ʘ
ʟ
ʘ
ʣ
ʠ
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ʦ
ʥ

 

ʥ
ʝ
ʦ
ʤ
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ʮ
ʠ
ʥ

 

Staphylococcus pyogenes 27 22,2 22,2 22,2 Ƅ 74,0 Ƅ 

Streptococcus feccalus 21 38,0 33,3 19,0 Ƅ 33,3 Ƅ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢʫʣʴʪʫʨ Staphylococcus 

pyogenes ʢ ʵʥʨʦʣʠʥʫ, ʛʝʥʪʘʤʠʮʠʥʫ ʠ ʢʦʣʠʩʪʠʥʫ ʥʘ 22,2%, ʘ ʢ ʬʫʨʘʟʘʣʠʜʦʥʫ ʥʘ 74,0%, ʘ 

ʢʫʣʴʪʫʨ Streptococcus feccalus 38,0% ʢ ʵʥʨʦʣʠʥʫ, 33,3% ʢ ʛʝʥʪʘʤʠʮʠʥʫ, 19,0% ʢ ʢʦʣʠʩʪʠʥʫ ʠ 

33,3% ʢ ʬʫʨʘʟʘʣʠʜʦʥʫ.  

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʘʤʦʡ ʚʳʩʦʢʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʦʙʣʘʜʘʝʪ Staphylococcus pyogenes (74,0%) ʢ ʬʫʨʘʟʘʣʠʜʦʥʫ. ɸ 

Streptococcus feccalus ʠʟ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʵʥʨʦʣʠʥʫ (38,0%).  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦʟʙʫʜʠʪʝʣʠ ʟʘʙʦʣʝʚʘʥʠʡ ʠʟ ʨʘʟʥʳʭ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ, 

ʢʦʪʦʨʳʝ ʠʟʦʣʠʨʫʶʪʩʷ ʠʟ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʧʦʤʝʱʝʥʠʷ, ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ, ʠʤʝʶʪ 

ʨʘʟʣʠʯʥʳʝ ʫʨʦʚʥʠ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʝʱʝ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʠʟʫʯʝʥʠʠ ʩʪʝʧʝʥʠ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚʦʟʙʫʜʠʪʝʣʝʡ ʢ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʧʨʝʧʘʨʘʪʘʤ, ʚʳʙʦʨʘ 

ʧʨʝʧʘʨʘʪʘ ʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʠ ʤʠʢʨʦʙʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʘ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ.  

 

ɺʳʚʦʜʳ 

ɹʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢʫʣʴʪʫʨ Staphylococcus pyogenes ʢ ʵʥʨʦʣʠʥʫ, 

ʛʝʥʪʘʤʠʮʠʥʫ ʠ ʢʦʣʠʩʪʠʥʫ ʥʘ 22,2%, ʘ ʢ ʬʫʨʘʟʘʣʠʜʦʥʫ ʥʘ 74,0%, ʘ ʢʫʣʴʪʫʨ Streptococcus 

feccalus 38,0% ʢ ʵʥʨʦʣʠʥʫ, 33,3% ʢ ʛʝʥʪʘʤʠʮʠʥʫ, 19,0% ʢ ʢʦʣʠʩʪʠʥʫ ʠ 33,3% ʢ ʬʫʨʘʟʘʣʠʜʦʥʫ. 
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ALGORITHMS OF NAKHCHI VAN (AZERBAIJAN ) GRASSLANDS AND THEIR 

ECONOMIC -GEOGRAPHICAL ASSESSMENT, BASED ON LANDSCAPE PLANNING  
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ÉAliyeva N., Nakhchivan State University, Nakhchivan, Azerbaijan, naile_eliyeva90@mail.ru 

 

ɸʃɻʆʈʀʊʄʓ ʇɸʉʊɹʀʑ ʅɸʍʀʏɽɺɸʅʀ (ɸɿɽʈɹɸʁɼɾɸʅ)  

ʀ ʀʍ ʕʂʆʅʆʄʀʂʆ-ɻɽʆɻʈɸʌʀʏɽʉʂɸʗ ʆʎɽʅʂɸ  

ʅɸ ʆʉʅʆɺɽ ʃɸʅɼʐɸʌʊʅʆɻʆ ʇʃɸʅʀʈʆɺɸʅʀʗ 
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ʛ. ʅʘʭʠʯʝʚʘʥʴ, ɸʟʝʨʙʘʡʜʞʘʥ, leyla_meherremli91@hotmail.com 
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Abstract. According to the article, grasslands amount for 103,816 hectares out of 5,502.78 

km2 total area of Nakhchivan AR. The grasslands play a vital role in the development of livestock, 

especially rearing of bovine animals, small-horned livestock and beekeeping. Descriptive research 

work has been conducted in the field, in order to determine the role of grasslands in 

the development of livestock farming. There is a strong need for conducting study of the area on 

the basis of landscape planning. As a consequence of a series of natural and anthropogenic factors, 

a number of environmental issues have arisen on grasslands, and as a result, some areas have 

become unusable. 58,020 hectares or more than 50% of grasslands became unusable. On the other 

hand, 45,796 hectares are in good condition. It should be outlined that since destructive factors 

outpower restorative factors, there is a risk of losing grasslands in the future. It is about time to 

seriously engage in the solution of environmental problems related to grasslands. Otherwise, we 

will f ace bitter consequences. Therefore, landscape planning should be applied in every research 

work. Hierarchical landscape composition of the area and the problems in each composition should 

be clearly defined, and the solutions should be developed accordingly. Research work is notably 

topical in this context.  

 

ɸʥʥʦʪʘʮʠʷ. ʀʟ 5 502,78 ʢʤ2 ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʈ, ʧʘʩʪʙʠʱʘ ʩʦʩʪʘʚʣʷʶʪ 

103 816 ʛʘ. ʇʘʩʪʙʠʱʘ ʠʛʨʘʶʪ ʞʠʟʥʝʥʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʦʩʦʙʝʥʥʦ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʧʯʝʣʦʚʦʜʩʪʚʘ. ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʦʧʠʩʘʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʨʦʣʠ ʧʘʩʪʙʠʱ ʚ ʨʘʟʚʠʪʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʦʩʪʨʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʩʪʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ 

ʣʘʥʜʰʘʬʪʥʦʡ ʧʣʘʥʠʨʦʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʝʡʩʪʚʠʷ ʨʷʜʘ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ ʥʘ ʧʘʩʪʙʠʱʘʭ ʚʦʟʥʠʢ ʨʷʜ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʥʝʢʦʪʦʨʳʝ 

ʪʝʨʨʠʪʦʨʠʠ ʩʪʘʣʠ ʥʝʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 58 020 ʛʘ ʠʣʠ ʙʦʣʝʝ 50% ʧʘʩʪʙʠʱ 

ʧʨʠʰʣʠ ʚ ʥʝʛʦʜʥʦʩʪʴ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 45 796 ʛʘ ʥʘʭʦʜʷʪʩʷ ʚ ʭʦʨʦʰʝʤ ʩʦʩʪʦʷʥʠʠ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʧʦʩʢʦʣʴʢʫ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ ʧʨʝʚʦʩʭʦʜʷʪ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ, 
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ʩʫʱʝʩʪʚʫʝʪ ʨʠʩʢ ʧʦʪʝʨʠ ʧʘʩʪʙʠʱ ʚ ʙʫʜʫʱʝʤ. ʇʦʨʘ ʩʝʨʴʝʟʥʦ ʟʘʥʷʪʴʩʷ ʨʝʰʝʥʠʝʤ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʘʩʪʙʠʱʘʤʠ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʤʳ ʩʪʦʣʢʥʝʤʩʷ ʩ 

ʛʦʨʴʢʠʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ. ʇʦʵʪʦʤʫ ʣʘʥʜʰʘʬʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʚ ʢʘʞʜʦʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ. ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʣʘʥʜʰʘʬʪʥʘʷ ʢʦʤʧʦʟʠʮʠʷ ʪʝʨʨʠʪʦʨʠʠ ʠ ʧʨʦʙʣʝʤʳ 

ʚ ʢʘʞʜʦʡ ʢʦʤʧʦʟʠʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʳ, ʠ ʨʝʰʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʟʨʘʙʦʪʘʥʳ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ 

ʨʘʙʦʪʳ. 

 

Keywords: summer grasslands, winter grasslands, rural grazing, algorithm, landscape 

planning, economic-geographical assessment. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʪʥʠʝ ʣʫʛʘ, ʟʠʤʥʠʝ ʣʫʛʘ, ʩʝʣʴʩʢʠʡ ʚʳʧʘʩ, ʘʣʛʦʨʠʪʤ, ʣʘʥʜʰʘʬʪʥʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ, ʵʢʦʥʦʤʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʦʮʝʥʢʘ. 

 

Topicality. Taking into account the escalation of the ecological situation in the grasslands, 

field research work has been conducted according to data acquired from a number of various 

sources, with the view of identifying the factors contributing to the development of ecological 

problems and their elimination methods. In the Autonomous Republic, 70,674 ha area account for 

rural pastures, 15,325 ha for summer grasslands, and 14,638 ha account for winter grasslands. 5,541 

ha of rural pastures are utilized for other purposes [2ï3].  

As a part of land reforms, 45,037 ha grassland area was allocated to municipalities, and the 

rest were kept remained in state ownership. During the study of grasslands, it was concluded that 

they can be classified into 3 main groups, depending on their use ð Summer grasslands, winter 

grasslands, and rural pastures. In this regard, it is quite topical to include grasslands in scientific 

research work.  

Analysis. It can be solidly stated that the majority of grasslands are rural pastures. Vegetation 

of winter grasslands in the area does not produce sufficient food for animals. Therefore, they should 

be fed additionally in the evenings. Notably, winter grasslands are not used for rearing bovine 

livestock. The reason lies in severe cold, which can lead to the death of livestock.  

During Soviet times, it was impossible to rear 15,000ï20,000 livestock belonging to 

collective and state farms near residential areas, and therefore, special stalls named gashes had been 

built 15ï20 km away from the residential settlements. They were intended for the protection of 

livestock overnight from frosty weather conditions. As the weather set in, livestock was directed to 

these stalls. Livestock was reared for several hours a day on the grasslands and was fed in the 

evenings in those gashes. 

It should be pinpointed that winter grasslands also fall under the classification of rural 

pastures. Based on landscape planning grassland algorithms have been developed for the study of 

grasslands. Since there is a certain hierarchy in grasslands, the algorithms were defined according to 

the system below [1, p. 135]: 

Hierarchical landscape ð high level (grassland), Composition-lower (main foundation) level 

[8, p. 57ï62]. 

Grasslands 

2.Summer pastures 

2.1. Forestry meadows and shrublands 

2.1.1. Mesophilous forest meadows rich with legumes 

2.1.2. Meadows rich in shrubs 
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2.1.3. Xerophytic forest meadows 

2.2. Subalpine meadows 

2.2.1  Prairies containing Festuca pratensis 

2.2.2. Prairies containing thymes, astragalus, meadow fescue 

2.2.3. Meadow prairie transitions 

2.3. Montane grasslands 

2.3.1. Alpine heaths 

3. Winter grasslands 

3.1. Wormwood rich semi-deserts 

4. Rural pastures 

4.1. Wormwood rich semi-deserts  

4.2. Xerophytic montane prairies and shrublands 

 

The grasslands in the area are spread to the height up to 3000 meters, starting from Araz river 

banks. The majority of the area is used intensively, excluding the areas suitable for cultivation. It 

should be underlined that after the harvest season, those areas are also used for grazing. Summer 

grasslands are located at an altitude of 1800ï2000 meters [4, p. 138]. According to Shelepnevôs 

altitude classification scheme of the area, summer grasslands account for 35.6% of the total lands 

[1, p. 23]. The area is abundant with rocks, boulders, various cliffs, etc. and therefore, its use as 

grazing grasslands is limited. Summer grasslands are of utmost importance in terms of the 

protection of human health, the development of livestock farming, and beekeeping. 

The total area of summer grasslands in the Autonomous Republic is 55,032 ha, which 

accounts for 10% of the total area of the republic [5, p. 113]. 

36,071 ha of these grasslands are in active use, whereas the remaining 18,961 ha are unfit for 

use [1, p. 154]. The role of summer pastures in the development of livestock farming is 

indispensable.  

The aforementioned grasslands are home to plants, containing all-important nutrients vital for 

livestock. Besides the grasslands are also rich in ultraviolet rays, which positively impact the 

growth and rearing of animals, improvement of livestock metabolism, and strengthening of their 

bones. 

As a result of conducted observations, it was identified that livestock reared on summer 

grasslands become more developed, sturdier, healthier, and have approximately 1.5ï2.0 times more 

weight compared to livestock reared on lower prairies [4, p. 139]. 

Summer grasslands in Nakhchivan AR start from 1700ï1800 m from sea level and continue 

up to 2900ï3000 m. For about 6ï7 months of the year, summer grasslands remain covered with 

snow. Starting from April, the thawing starts, and the area clears from snow. On the northern 

slopes, snow can remain until August. Precipitation in the area falls mainly in spring and early 

summer. Summer grasslands are rich in rivers, lakes, and natural springs. This adds to the 

significance of pastures. Notably, the Batabat zone is quite rich with such bodies of water. Water 

from the springs poses an advantage for livestock and people. Yet, it should be outlined that locals 

warn against using water from a number of springs. 

The lands containing summer grasslands are mainly montane meadows, and partly forests. 

More than 20% of the vegetation here is valuable as fodder plants [4, p. 139]. Remaining vegetation 

consists of low-quality fodder plants, and a number of harmful weeds.  

Seasonality is observed in the use of summer grasslands. The grazing process starts from the 

mid-level montane area and transitions to subalpine and alpine meadows. With a good grazing 
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organization, the same meadow can be used 3 or 4 times. Bovine livestock is grazed in forested and 

subalpine meadows, whereas small-horned livestock is grazed in alpine meadows.  

Due to the unsystematic grazing in summer grasslands around 18,961 ha of the area have 

become totally unfit [1, p. 154]. Currently, too much livestock is grazed on those grasslands. The 

2018 summer studies showed that 120 camps were created in just Batabat pastures. Such crass 

overloading of pastures results in the trampling of the area and contributes to the erosion process. 

This leads to dire changes in vegetation types. Valuable fodder plants are replaced with low-quality 

fodder vegetation and thorny plants [7ï9]. 

In past, more systematic grazing was applied in summer grasslands. At the first stage, the 

grasslands were divided into certain parts and shifted grazing was applied. Besides, a pasture area 

named ñuntilled/Khamò was left around the camps, and these zones were used for grazing sick and 

lank animals. At the moment, such aspects are totally disregarded. Therefore, the depletion process 

of grasslands can be observed with a naked eye.  

For a more thorough study of summer pastures, it is expedient to conduct study based on 

landscape planning. Along with identifying the reasons behind emerging ecological problems, this 

method also clearly shows the solutions. Since the vegetation varies significantly, they can be 

grouped in separate formations. The summer grasslands can be classified in 3 groups: (1) Forestry 

meadows and shrublands, (2) subalpine and (3) alpine grasslands [4, p. 140]. 

1. Forestry meadows and shrublands at one time, this division covered the areas between 

1700ï1800 m and 2100 m altitudes. However, it should be pinpointed due to the climate changes, 

the new classification contains the areas between 1900ï2000 m and 2100ï2200 m altitudes. This 

grouping can be further divided into three formations.  

1.1. Mesophilous forest meadows rich with legumes. Bichanak forest displays characteristic 

examples of such grasslands. The soil belonging to these meadows are fertile and have higher 

relative humidity. This in turn, leads to rich vegetation life. The average height of plants is around 

50ï60 cm, in some species reaching as high as 100 cm. Mesophilous forest meadows are home to 

approximately 60 plant species [4, p. 140]. Chamomiles, clover, Boehmer's cattail, couch grass, 

yarrow, moss, chive, wild onion, mountain garlic, various shrubs, including rosehip, hawthorn, 

viburnum, wild plums etc. are abundant.   

L. I. Prilipko noted that humid areas have various vegetation ranging from swamp plants to 

hydrophylous legumes: coltsfoots, sagebrush, orchids etc. High altitude arid areas are home to 

xerophytic plants. 

2. Meadows rich in shrubs. Shrublands and shrubby meadows are located in the zone 

stretching from Kukuchay basin to Yalinjachay basin, valleys and watersheds, situated 1900ï2200 

m from the sea level. The shrublands are common on rocky foundations. Although the top of the 

plants may seem dense, they are sparse at the ground level. The shrubs are the second formation 

vegetation, which replaced forests. The precipitation in the area amounts to 600 mm. Drought 

season kicks off from July, and in August succulent meadows are replaced with dry grass. However, 

perennial xerophytic plants, such as horsetails, echinops, cotton thistle continue their vegetation 

cycle. Viburnum, honeysuckle, maples, plums, hawthorne, spiraea, sorbus, buckthorn are common 

in this zone. Shrubs have spread on montane slopes, and meadows in valleys.  

Various leguminous plants, including clover, lucerne, coronilla grow in shrubs, and wild peas, 

larch, lathyrus, yarrow, thymes create a dense cover around them. These areas are mainly used as 

leasows. These areas are extensively used in May-June and September-October.  
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3. Xerophytic forest meadows. Xerophytization is more common in dry forest meadows, and 

grass cover is rare in such places. Milkvetches, couches, circisum etc. are quite common in this 

zone. 

2. Subalpine meadows. The zone features 3 distinct vegetation formations [5, p. 113]. 

2.1. Prairies containing Festuca pratensis. This formation is stretched over montane slopes 

around Batabat lake, in Salvarty, Kukudagh, Qazanchy pastures, Gomur mountain and other areas. 

The plants here are mainly two-tiered, prior to summer they are 3-tiered. Around 55% of plants are 

embryophytes [5, p. 115]. Couchgrass prairies are rich in leguminous plants, onobrychis, bell-

flowers, clustered gentian, knapweeds, masterwort, aniseed etc. They are mainly used as summer 

pastures. Due to the dry summers, soil vegetation dries early. Grainy plants are also observed in this 

zone. 

2.2. Prairies containing thymes, astragalus, meadow fescue. the formation is widespread at 

high altitude montane areas. Usually common in rocky slopes, rocky areas and underdeveloped 

slopes. Dense milkvetch plants can be predominant in some parts. Leguminous plants, bulbous 

meadow-grass, meadow foxtail, prarie junegrass, strawflowers, ragworts, groundsels, cephalaria, 

figworts etc. are widespread here.  

2.3. Meadow prairie transitions. The formation has stretched in the western slopes of 

mountains and in low-lying parts. Various legumes, rhinopetalum, catnips etc. are common. 

Transition area is home to junipers, cotoneaster, hawthorns and other shrubs. The vegetation dries 

early, so grazing period covers early summer.  

3. Montane grasslands. These grasslands include the areas of the Autonomous Republic, 

situated at 2350ï3000 m above the sea level. The meadows are rich in vegetation. The meadows 

feature distinctive high-altitude supalpine and alpine plants. High grassland formations are observed 

in transitional areas. Alpine vegetation are located among alpine meadows, remote rock 

foundations. Up to 25 species of plants are common in high montane meadows. Some plants can 

grow as high as 150ï180 cm [4, p. 140]. Primroses, bluebells, asters, bulrushes, foxtails, scorpion 

grasses, erigeron, bulbous bluegrass, cinquefoils, mouse-ear chickweeds, gypsyweeds, cumin, etc. 

are widespread in this zone.  

Alpine covers are stretched in Salvarty, Aghdaban, Gapyjyk, Kechaldagh and Kukudagh 

regions in isolated formations. The vegetation is very dense.  

Chives, dandelions, chicpeas, butterworts, erigeron etc. are predominant in the area. These 

pastures are mainly used in grazing of small-horned livestock. Due to excess grazing, valuable 

fodder plants face the danger of depletion, with low-quality meadow plants replacing them [4, p. 

140]. 

The largest pasture camps in the Nakhchivan Autonomous Republic are situated in the 

Batabat zone. Batabat, Guluyurdu, Kelekli, Ahmedbey yurdu, Kechaldagh and others can be named 

in this regard. It is safe to say that livestock are reared here from May through late September. On 

average, around 80ï100 camps are installed in Batabat pastures annually. It noteworthy that the 

number of livestock sent to montane pastures exceed the norm by 10ï15 factor, which in turn leads 

to depletion of pastures.  

Kishlaks. The kishlaks of Nakhchivan AR are located in semi-arid areas. Pasture zones around 

the villages can also be attributed to this classification.  Major kishlaks are situated in areas adjacent 

to Araz river, Boyukduz, Tenenem sloping plain, Duzdah plain, southern of Jahri gorge, Lizbirt etc.   

The total area of kishlaks amount to 48,784 hectares. 39,059 ha of this area in unfit condition. 

The suitable kishlak area is 9725 ha, which is too low figure to meet the demand for livestock feed, 
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contrary to yaylaks/summer pastures. The grasslands are used from October through April [1, p. 

154].  

Since the fodder reserves of winter pastures is weak, livestock should be provided with 

additional succulent fodder. The vegetation is poor in both winter and rural pastures, due to the 

natural conditions. During the annual rainy season, the productivity of semi-arid areas amounts for 

11ï15 hundredweight per hectare [6, p. 102ï106]. More than 150 species of forage plants are found 

in semi-arid zone. The biological productivity in semi-arid zones increases in spring and fall. The 

plants which starts flourishing during autumn, are the main source of fodder for winter grazing. 

Various plant formations exist in semi-arid zones. Calligonum is predominant in slopes of Velidagh 

and yarrows are predominant in the area between Julfa and Ordubad. It is noteworthy that generally, 

mogwarts, salsola dendroides, salsola nodulosa, ephemeral plants, milkvetch-mogwart-salsola, 

mogwart-phrygana etc. formations are also spread over the area in the Autonomous Republic. 

Tamarix formations should also be mentioned in this regard, which started to spread lately, much 

due to the climate changes. Tamarix are spread along the floodplains, around Araz river basin, on 

the wide areas between Duzdagh and Chalkhangala village roads. The vegetation formations below 

are typical to winter grasslands.  

1. Semi-deserts rich in mugworts. This formation is spread in Sadarak valley, Sharur valley, 

west side of Tananam sloped valley, area stretching from Diza village up to Kivrag village, 

Kengerli slopped valley, Julfa and Yayji valleys, lower bank of Vanandchay etc. These formations 

developed on the gray and gray-brown soils. Mugworts and other Artemisia plants are predominant 

here. Along mugworts, various salsolas, poisonous and harmful plants are observed in the area. 

Acantholimon karelinii, cousinia, figworts, wild rue, bermuda grass (cynodon), field bindweed, 

native liquorice, Tribulus terrestris, puncture vines, cockleburs, Russian knapweed, nightshare, 

malva etc. are among commonly spread plants. The areas predominantly to such formations are 

usually used for grain and tobacco farming. However, land reclamation processes and severe 

drought lead to mass inclusion of these areas to agriculture. Remaining areas became predominant 

with thorny vegetation.  

2. Semi-deserts rich in salsola dendroides. This vegetation formation is observed between the 

western end of Sadarak valley and Araz river-bed, on the alluvial sediments drawn from Jahannam 

valley. During the spring floods, various ponds are created here and this leads to flourishing of 

cynodon meadows, salsola rich formations, various bulrushes and reed-rich lands. Wild licorice and 

camelthorns are found here in dense bushes. It is noteworthy that some salsola species are spread 

especially in this area of Nakhchivan AR. Along salsola dendroides, grain and ephemeral plants are 

spread here too. In the lands, close to Araz river, tamarix is widespread. All these areas are utilised 

as pastures.  

3. Salsola nodulosa and mugwort rich areas. Widespread at the 1000-1300 m altitude from 

the sea level, on Sust slopped valley. Floods from ɸʥʘʙʘʜ and Gʘʨʘgʫsh mountains draw in high 

amount of alluvial sediments. Main vegetation here consists of salsola nobulosa and mugworts. 

Ephemeral plants can also be found among salsolas. Geomorphological structure and physical-

chemical composition of the soil greatly impacts the vegetation. So that, Salsolas mainly distributed 

in valley zones are tend to be taller and denser. Xerophylic legumes and arid-climate plants are 

predominant in the area.  The area is not suitable for livestock grazing [5, p. 118].  

Over the Autonomous Republic, these areas are distributed at the south and south-west of 

Duzdagh, steppes around the Garaultepe, between Shahtakhty village and Taziuchan. Milkvetch and 

mugwort formation are widespread in the mid-montane parts of Autonomous Republic. In addition 

to abovementioned, ephemeral plants are also vital for livestock grazing. Since fodder reserve is 
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scarce in plains and mid-montane area, additional fodder should be preserved in advance for 

livestock.  

According to the local population, ephemeral plants dry out in May, and summer plants 

replace them. These start to grow from June and remain as the main source for grazing for winter 

grasslands. This idea was confirmed by our scientific studies. 

Outcome and recommendations. In order to prevent the depletion of grasslands in Nakhchivan 

Autonomous Republic, certain measures should be implemented, steps should be taken to reclaim 

unfit pastures. Survey works on the pastures should be carried out on the basis of landscape 

planning. In order to achieve this, grassland algorithms have to be defined on hierarchical basis. 

Another advantage of landscape planning is that it also identifies the factors leading to ecological 

problems and related conflicts, and provides solutions to these issues. It is of utmost importance to 

implement the following measures in this regard.  

1. Irrigation means should be created in the areas intensively used as pastures, and which are 

short in water.  

2. Due to excessive grazing over long period of time, a number of valuable fodder vegetation 

is replaced by harmful plants. Poisonous and harmful vegetations should be eradicated and valuable 

fodder plant seed should be sowed in the grasslands.  

3. The number of livestock sent to grasslands should be closely monitored. Excessive 

livestock grazing can result in serious drop in productivity, reduction in valuable fodder plants and 

can facilitate erosion. In other words, the use of grasslands should be optimized. 

4. Systematic grazing should be introduced in pastures; frequent shifted grazing should be 

observed. This point is not strictly adhered in the private property period. This system was applied 

in common property period and yielded good results. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʠʣʦʚʦʛʦ ʠʤʧʫʣʴʩʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʦʜʙʠʨʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʙʨʘʩʳʚʘʝʤʦʡ ʩʪʨʫʠ ʞʠʜʢʦʩʪʠ, 

ʪʘʢʠʝ ʢʘʢ ʩʢʦʨʦʩʪʴ ʚ ʤʦʤʝʥʪ ʚʳʙʨʦʩʘ, ʜʘʚʣʝʥʠʝ, ʩʦʟʜʘʚʘʝʤʦʝ ʚ ʩʦʧʣʝ ʩʠʣʦʚʦʛʦ ʠʤʧʫʣʴʩʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʠ ʜʨ., ʠʟʤʝʥʷʷ ʧʘʨʘʤʝʪʨʳ ʫʩʪʨʦʡʩʪʚʘ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʨʝʜʣʦʞʝʥʥʦʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʱʝʡ ʝʝ ʦʪ ʨʘʥʝʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʦʜʝʣʝʡ, 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʤʦʜʝʣʴ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʜʣʷ ʩʣʫʯʘʷ ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ. ʊʘʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʩʨʝʜʳ ʚ ʩʠʣʦʚʦʤ ʠʤʧʫʣʴʩʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤ, ʧʦʵʪʦʤʫ 

ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʦʙʱʠʤʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ, ʚ ʩʣʫʯʘʝ ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ ʧʦʷʚʣʷʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʣʘʛʘʝʤʦʝ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʥʘʧʦʨ, ʥʦʩʷʱʠʡ ʠʥʝʨʮʠʦʥʥʳʡ 

ʭʘʨʘʢʪʝʨ. ʀʟ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚʠʜʥʦ, ʯʪʦ ʥʘʣʠʯʠʝ ʠʥʝʨʮʠʦʥʥʦʛʦ ʥʘʧʦʨʘ 

ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʵʬʬʝʢʪʘ ʪʦʨʤʦʞʝʥʠʷ ʧʦʪʦʢʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ  

ʚʦʟʨʘʩʪʘʥʠʶ ʧʦʣʥʦʛʦ ʥʘʧʦʨʘ ʞʠʜʢʦʩʪʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʪʝʯʝʥʠʷ ʧʦʪʦʢʘ. ʅʘʧʦʨ, ʚʦʟʥʠʢʘʶʱʠʡ 

ʚ ʩʪʚʦʣʝ, ʜʝʡʩʪʚʫʝʪ ʧʨʦʪʠʚ ʥʘʧʨʘʚʣʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ. ɺʩʝ ʩʢʘʟʘʥʥʦʝ 

ʧʨʠʤʝʥʠʤʦ ʣʠʰʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ ʠʣʠ ʜʣʷ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʫʩʢʦʨʝʥʠʝ 

ʞʠʜʢʦʩʪʠ ʧʦʩʪʦʷʥʥʦ. ɽʩʣʠ ʞʝ ʫʩʢʦʨʝʥʠʝ ʤʝʥʷʝʪʩʷ, ʪʦ ʜʝʡʩʪʚʠʝ ʥʘʧʦʨʦʚ ʚʜʦʣʴ ʪʝʯʝʥʠʷ 

ʞʠʜʢʦʩʪʠ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʚʨʝʤʝʥʠ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ 

ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʠ ʥʝʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʜʚʠʞʝʥʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʩʪʨʦʡʩʪʚ, 

ʬʦʨʤʠʨʫʶʱʠʭ ʩʪʨʫʶ ʚʳʩʦʢʦʛʦ ʥʘʧʦʨʘ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʤʦʜʝʣʠ 
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ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʟʜʝʩʴ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʧʦʚʝʜʝʥʠʝ ʞʠʜʢʦʩʪʠ ʚ ʩʠʣʦʚʦʤ ʠʤʧʫʣʴʩʥʦʤ ʫʩʪʨʦʡʩʪʚʝ 

ʜʣʷ ʜʚʫʭ ʩʣʫʯʘʝʚ: 1) ʦʙʲʝʤ ʞʠʜʢʦʩʪʠ ʚ ʩʪʚʦʣʝ ʩʠʣʦʚʦʡ ʠʤʧʫʣʴʩʥʦʡ ʫʩʪʘʥʦʚʢʠ ʙʦʣʴʰʝ, ʯʝʤ 

ʦʙʲʝʤ ʩʦʧʣʘ; 2) ʦʙʲʝʤ ʞʠʜʢʦʩʪʠ ʚ ʩʪʚʦʣʝ ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʝʥ ʦʙʲʝʤʫ ʩʦʧʣʘ. ʈʝʟʫʣʴʪʘʪʳ 

ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʥʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚʳʙʨʦʩʘ ʞʠʜʢʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʝʚʳʰʘʶʪ ʵʪʫ ʩʢʦʨʦʩʪʴ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ. ʊ. ʝ. ʠʤʝʥʥʦ ʧʝʨʚʳʡ ʩʣʫʯʘʡ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ.  

 

Abstract. The article discusses a mathematical model of a power impulse device, which 

allows you to select the characteristics of the ejected liquid jet, such as the velocity at the moment 

of ejection, the pressure created in the nozzle of the power impulse device, etc., by changing the 

parameters of the device. A feature of the proposed mathematical model, which significantly 

distinguishes it from the previously considered models, is that the model was considered for the 

case of unsteady motion. This state of the medium in a power impulse device is the most 

characteristic, therefore the results obtained are more general. It is shown that, in contrast to the 

steady motion of a liquid, in the case of unsteady motion, an additional term appears, which can be 

defined as a head having an inertial character. It can be seen from the proposed mathematical model 

that the presence of an inertial head leads to the appearance of a flow deceleration effect, which, in 

turn, leads to an increase in the total liquid head in the direction of the flow. The pressure generated 

in the barrel acts against the direction of the hydraulic resistance. All of the above is applicable only 

for a certain moment in time or for the case when the acceleration of the fluid is constant. If the 

acceleration changes, then the action of the heads along the fluid flow is a function of time. This 

circumstance makes it possible to apply the result obtained with unsteady motion to create devices 

that form a high-pressure jet. A distinctive feature of the considered model is that it analyzes the 

behavior of the fluid in the power impulse device for two cases: 1. the volume of fluid in the barrel 

of the power impulse unit is greater than the volume of the nozzle; 2. the volume of fluid in the 

barrel is less than or equal to the volume of the nozzle. The results of the analysis showed that in the 

first case, the initial velocity of liquid ejection significantly exceeds this velocity in the second case. 

That is, it is the first case that is of practical importance. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʣʦʚʦʝ ʠʤʧʫʣʴʩʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʩʦʧʣʦ, ʠʥʝʨʮʠʦʥʥʳʡ ʥʘʧʦʨ, 

ʥʝʫʩʪʘʥʦʚʠʚʰʝʝʩʷ ʜʚʠʞʝʥʠʝ, ʩʢʦʨʦʩʪʴ, ʜʘʚʣʝʥʠʝ. 

 

Keywords: power impulse device, nozzle, inertial head, unsteady motion, speed, pressure. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʟʦʰʝʣ ʙʫʨʥʳʡ ʨʦʩʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʜʦʩʪʨʫʡʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʩʪʨʫʡ ʞʠʜʢʦʩʪʠ ʚʳʩʦʢʦʛʦ ʠ ʩʚʝʨʭʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɼʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʙʝʪʦʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ (ʨʝʟʢʘ, ʦʯʠʩʪʢʘ, ʫʛʣʫʙʣʝʥʠʝ), ʨʘʟʨʫʰʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʙʝʪʦʥʥʳʭ 

ʙʣʦʢʦʚ, ʫʧʨʦʯʥʝʥʠʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʥʘʢʣʝʧʦʤ ʧʨʠ ʫʜʘʨʝ ʩʪʨʫʠ, ʦʯʠʩʪʢʠ 

ʢʦʨʧʫʩʦʚ ʩʫʜʦʚ ʦʪ ʨʘʢʫʰʝʢ ʠ ʩʪʘʨʦʡ ʢʨʘʩʢʠ ʠ ʪ. ʜ. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʦʜʦʩʪʨʫʡʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ, ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ 

ʩʚʦʠʤ ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ð  ʧʣʘʩʪʤʘʩʩʳ, ʢʦʞʠ, ʤʷʛʢʠʭ, ʪʚʝʨʜʳʭ ʠ ʭʨʫʧʢʠʭ ʤʝʪʘʣʣʦʚ, 

ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʙʝʪʦʥʥʳʭ ʠʟʜʝʣʠʡ ʨʘʟʣʠʯʥʦʡ ʧʨʦʯʥʦʩʪʠ ʠ ʘʙʨʘʟʠʚʥʦʩʪʠ. ʆʙʨʘʙʘʪʳʚʘʶʱʠʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʵʪʠʭ ʧʨʦʮʝʩʩʘʭ ʷʚʣʷʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʦʜʘ, ʢʦʪʦʨʘʷ ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʝ ʪʫʧʠʪʩʷ ʠ ʥʝ ʪʨʝʙʫʝʪ ʟʘʪʦʯʢʠ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʪʝʭʥʦʣʦʛʠʠ 
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ʷʚʣʷʶʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ, ʪ. ʢ. ʥʝ ʪʨʝʙʫʶʪ ʟʘʤʝʥʳ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʧʨʠ ʩʤʝʥʝ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ [1]. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʦʜʦʩʪʨʫʡʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʙʳʩʪʨʦ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʜʘʚʣʝʥʠʷ ʚʦʜʳ, ʧʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʨʫʡ ʞʠʜʢʦʩʪʠ ʚʳʩʦʢʦʛʦ ʠ 

ʩʚʝʨʭʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ. ʆʜʥʘʢʦ ʧʦʣʫʯʝʥʠʝ ʩʪʘʮʠʦʥʘʨʥʳʭ ʩʪʨʫʡ ʩ ʪʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʙʦʣʴʰʠʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚʩʝ 

ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʘʶʪ ʧʫʣʴʩʠʨʫʶʱʠʝ ʠ ʠʤʧʫʣʴʩʥʳʝ ʩʪʨʫʠ ʞʠʜʢʦʩʪʠ ʚʳʩʦʢʦʛʦ 

ʠ ʩʚʝʨʭʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʳʭ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʩʪʘʮʠʦʥʘʨʥʳʝ 

ʩʪʨʫʠ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʫʡ ʚʦʜʳ ʩʫʧʝʨʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʪʨʝʙʫʝʪ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʩʦʟʜʘʶʱʝʛʦ ʚʳʩʦʢʠʡ ʥʘʧʦʨ ʠ ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʥʝʫʩʪʘʥʦʚʠʚʰʠʝʩʷ ʧʨʦʮʝʩʩʳ ʚ ʨʘʙʦʯʝʡ 

ʞʠʜʢʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʚ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʚʠʙʨʘʮʠʦʥʥʳʭ ʧʨʝʩʩʘʭ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʤʦʣʦʪʘʭ, 

ʛʠʜʨʦʧʝʨʬʦʨʘʪʦʨʘʭ, ʛʠʜʨʦʧʫʰʢʘʭ ʠ ʠʤʧʫʣʴʩʥʳʭ ʚʦʜʦʤʝʪʘʭ ʩʦʟʜʘʥʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʠʤʧʫʣʴʩʦʚ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ [1ï2].  

ʆʩʥʦʚʥʳʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʫʣʴʪʨʘʩʪʨʫʡ ð ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʩʪʨʫʠ, 

ʝʝ ʢʦʤʧʘʢʪʥʦʩʪʴ, ʜʘʣʴʥʦʙʦʡʥʦʩʪʴ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʚʳʰʝʥʠʷ ʜʘʚʣʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʷʪ 

ʦʪ ʤʝʭʘʥʠʟʤʘ ʫʩʢʦʨʝʥʠʷ ʞʠʜʢʦʩʪʠ ʚ ʵʪʠʭ ʫʩʪʘʥʦʚʢʘʭ. ɿʘʚʠʩʠʤʦʩʪʴ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪ ʬʦʨʤʳ 

ʩʦʧʣʘ ʠ ʜʨʫʛʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʛʠʜʨʦʧʫʰʢʠ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ ʠʩʩʣʝʜʦʚʘʥʘ ʚ 

[3ï5]. ʆʜʥʘʢʦ ʚ ʣʠʪʝʨʘʪʫʨʝ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʪʘʢʠʭ ʩʪʨʫʡ ʠ ʠʭ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʙʲʝʢʪ ʦʙʨʘʙʦʪʢʠ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ [6ï8].  

ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠʤʝʥʝʥʠʝ ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ ʚ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʥʘʧʦʨʥʳʭ ʩʪʨʫʡ ʚ ʣʠʪʝʨʘʪʫʨʝ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʪʩʫʪʩʪʚʫʶʪ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ [1]. ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʚ ʩʠʣʦʚʦʤ ʠʤʧʫʣʴʩʥʦʤ ʫʩʪʨʦʡʩʪʚʝ (ʉʀʋ) 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʪʨʫʡʥʳʭ ʠʤʧʫʣʴʩʦʚ ʞʠʜʢʦʩʪʠ, ʦʙʣʘʜʘʶʱʠʭ ʩʫʧʝʨʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ, ʵʪʠʤ 

ʤʝʪʦʜʦʤ.  

 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʉʀʋ 

ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ ʘʥʘʣʦʛʠʯʥʫʶ ʪʦʡ, ʢʦʪʦʨʘʷ ʨʘʩʩʤʦʪʨʝʥʘ ʚ ʨʘʙʦʪʝ [1]. ʇʦʢʘʞʝʤ, ʯʪʦ 

ʧʨʠʤʝʥʷʝʤʳʡ ʥʘʤʠ ʤʝʪʦʜ ʥʘ ʦʩʥʦʚʝ ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ ʜʘʝʪ ʪʦʪ ʞʝ ʨʝʟʫʣʴʪʘʪ, ʯʪʦ 

ʧʦʣʫʯʝʥ ʚ ʨʘʙʦʪʝ [1]. ʉʭʝʤʘʪʠʯʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʨʰʥʝʚʦʡ ʉʀʋ ʧʨʠʚʝʜʝʥʦ ʥʘ ʈʠʩʫʥʢʝ 1. 

 

 
ʈʠʩʫʥʦʢ 1. ʉʀʋ. 1 ï ʨʝʩʠʚʝʨ; 2 ï ʧʦʨʰʝʥʴ; 3 ï ʩʪʦʣʙ ʚʦʜʳ; 4 ï ʩʪʚʦʣ ʫʩʪʘʥʦʚʢʠ; 5 ï ʩʦʧʣʦ 

 

ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʧʘʨ ʧʦʜ ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ 1 ʟʘʩʪʘʚʣʷʝʪ ʜʚʠʛʘʪʴʩʷ ʧʦʨʰʝʥʴ 2 ʠ 

ʩʪʦʣʙ ʚʦʜʳ ʧʝʨʝʜ ʥʠʤ 3 ʚʜʦʣʴ ʩʪʚʦʣʘ 4 ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʢʦʨʦʩʪʠ. ʉ ʵʪʦʡ ʩʢʦʨʦʩʪʴʶ ʚʦʜʘ 

ʚʪʝʢʘʝʪ ʚ ʩʫʞʝʥʠʝ ʩʦʧʣʘ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʧʝʨʝʜʥʠʡ ʬʨʦʥʪ ʚʦʜʷʥʦʛʦ 

ʩʪʦʣʙʘ ʦʢʘʟʳʚʘʝʪʩʷ ʫ ʚʭʦʜʘ ʚ ʩʦʧʣʦ 5. ɾʠʜʢʦʩʪʴ ʚ ʨʘʡʦʥʝ ʧʝʨʝʜʥʝʛʦ ʬʨʦʥʪʘ ʧʦʣʫʯʘʝʪ 

ʫʩʢʦʨʝʥʠʝ. ʆʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʞʠʜʢʦʩʪʠ ʠ ʧʦʨʰʝʥʴ, ʥʘʦʙʦʨʦʪ, ʧʨʠʪʦʨʤʘʞʠʚʘʶʪʩʷ. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʫʩʪʘʥʦʚʢʝ ʥʘʯʠʥʘʝʪʩʷ ʥʝʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʧʨʦʮʝʩʩ. ʇʦʨʰʝʥʴ ʠ ʧʨʠʣʝʞʘʱʘʷ ʢ 

ʥʝʤʫ ʞʠʜʢʦʩʪʴ ʩʦʦʙʱʘʶʪ ʵʥʝʨʛʠʶ ʯʘʩʪʠʮʘʤ ʞʠʜʢʦʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʩʧʝʨʝʜʠ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʠʭ ʩʢʦʨʦʩʪʠ. ʉʤʝʱʝʥʠʝ ʞʠʜʢʦʩʪʠ ʚ ʉʀʋ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʜʥʦʤʝʨʥʦʝ, ʯʪʦ ʥʝ ʩʠʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʦʙʱʥʦʩʪʴ ʨʘʩʩʫʞʜʝʥʠʡ. ʊʘʢʞʝ 

ʩʯʠʪʘʝʤ, ʯʪʦ ʚʷʟʢʦʩʪʴ ʠ ʩʞʠʤʘʝʤʦʩʪʴ ʞʠʜʢʦʩʪʠ, ʜʝʬʦʨʤʘʮʠʷ ʢʦʨʧʫʩʘ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʳ. 
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ɼʣʷ ʧʝʨʝʜʥʝʛʦ ʬʨʦʥʪʘ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ ʜʝʣʘʝʤ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʦʥ ʧʣʦʩʢʠʡ. ʀ, ʥʘʢʦʥʝʮ, 

ʧʦʩʣʝʜʥʝʝ ʜʦʧʫʱʝʥʠʝ ð  ʥʝ ʫʯʠʪʳʚʘʝʤ ʜʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʚ ʩʦʧʣʝ.  

ɿʘ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ ʙʝʨʝʤ ʥʘʯʘʣʦ ʩʦʧʣʘ. ʇʝʨʝʜʥʠʡ ʬʨʦʥʪ ʞʠʜʢʦʩʪʠ ʚ ʥʘʯʘʣʴʥʳʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʠʤʝʥʥʦ ʟʜʝʩʴ. ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ʥʝʫʩʪʘʥʦʚʠʚʰʝʝʩʷ ʜʚʠʞʝʥʠʝ 

ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʨʝʤʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ ð ʩʢʦʨʦʩʪʠ, 

ʜʘʚʣʝʥʠʷ ʠ ʧʣʦʪʥʦʩʪʠ ʚʦ ʚʩʝʭ ʪʦʯʢʘʭ ʞʠʜʢʦʩʪʠ. ɺ ʧʨʠʥʷʪʦʡ ʧʦʩʪʘʥʦʚʢʝ ʫʨʘʚʥʝʥʠʝ ɹʝʨʥʫʣʣʠ 

ʜʣʷ ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ ʠʜʝʘʣʴʥʦʡ ʥʝʩʞʠʤʘʝʤʦʡ ʞʠʜʢʦʩʪʠ ʚ ʉʀʋ ʜʣʷ ʜʚʫʭ 

ʩʝʯʝʥʠʡ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʟʘʜʥʠʡ ʬʨʦʥʪ ʚʦʜʷʥʦʛʦ ʟʘʨʷʜʘ ʠ ʧʨʦʠʟʚʦʣʴʥʫʶ ʪʦʯʢʫ ʚʥʫʪʨʠ 

ʩʦʧʣʘ, ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ [9ï10]: 
 

 +  =  +(1+‚  + ᷿
̖
Ὠὼ  (1) 

 

ʅʘʯʘʣʴʥʳʝ ʠ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʠʤʝʶʪ ʚʠʜ: 
 

u(0,x)=ό,  p(0,x)=0, -L ὼ πȟὼ π  -L, 

ὼ (0)=0, u(t, ὼ)= ό,  p(t, ὼ)=0 , 

(2) 

 

ʛʜʝ u, p, ʍ  ð ʪʘʢʠʝ ʚʘʞʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʣʝʤʝʥʪʘ ʞʠʜʢʦʩʪʠ, ʢʘʢ ʩʢʦʨʦʩʪʴ, ʜʘʚʣʝʥʠʝ, 

ʧʣʦʪʥʦʩʪʴ; Ὣ ð ʫʩʢʦʨʝʥʠʝ ʩʠʣʳ ʪʷʞʝʩʪʠ; x ð ʢʦʦʨʜʠʥʘʪʘ; t - ʚʨʝʤʷ; ό ð ʩʢʦʨʦʩʪʴ ʧʦʨʰʥʷ ʚ 

ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ; ὼ ̉ ὼ ð ʢʦʦʨʜʠʥʘʪʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʦʣʦʞʝʥʠʷ ʬʨʦʥʪʦʚ 

ʚʦʜʷʥʦʛʦ ʟʘʨʷʜʘ ð ʟʘʜʥʝʛʦ ʠ ʧʝʨʝʜʥʝʛʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ;  ό ð ʩʢʦʨʦʩʪʴ ʟʘʜʥʝʛʦ ʬʨʦʥʪʘ; L ð 

ʜʣʠʥʘ ʩʪʦʣʙʘ ʚʦʜʳ; ὒð ʜʣʠʥʘ ʩʦʧʣʘ. R ʠ F ð ʠʥʜʝʢʩʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ 

ʟʘʜʥʝʛʦ ʠ ʧʝʨʝʜʥʝʛʦ ʬʨʦʥʪʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ‚ ð ʩʫʤʤʘʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ 

ʩʦʧʨʦʪʠʚʣʝʥʠʡ, ʢʦʪʦʨʳʡ ʜʣʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ð ʚʝʣʠʯʠʥʘ ʧʦʩʪʦʷʥʥʘʷ. ʄʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʢʦʦʨʜʠʥʘʪʳ ʧʝʨʝʜʥʝʛʦ ʬʨʦʥʪʘ  ὼ   ὒ. 

ʇʨʠ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʜʚʠʞʝʥʠʠ, ʝʩʣʠ ʤʝʞʜʫ ʜʚʫʤʷ ʩʝʯʝʥʠʷʤʠ ʥʝʪ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ 

(ʥʘʩʦʩ ʠ ʜʨ.), ʪʦ, ʙʣʘʛʦʜʘʨʷ ʪʨʝʥʠʶ, ʫʜʝʣʴʥʘʷ ʵʥʝʨʛʠʷ ʚʦ ʚʪʦʨʦʤ ʩʝʯʝʥʠʠ ʚʜʦʣʴ ʥʘʧʨʘʚʣʝʥʠʠ 

ʪʝʯʝʥʠʷ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ ʚʩʝʛʜʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʧʝʨʚʦʤ ʩʝʯʝʥʠʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ ʚ ʩʣʫʯʘʝ ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ ʩʧʨʘʚʘ 

ʧʦʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʣʘʛʘʝʤʦʝ Ὤ = ᷿
̖
Ὠὼ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʥʘʧʦʨ, 

ʥʦʩʷʱʠʡ ʠʥʝʨʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʌʠʟʠʯʝʩʢʘʷ ʩʫʪʴ ʥʘʧʦʨʘ, ʥʦʩʷʱʝʛʦ ʠʥʝʨʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ, 

ʢʘʢ ʚʠʜʥʦ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ (1), ɻ ʪʦ ʨʝʟʫʣʴʪʘʪ ʚʳʯʠʪʘʥʠʷ ʧʦʣʥʳʭ ʥʘʧʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʫʤʤʘʨʥʳʝ ʟʥʘʯʝʥʠʷ ʵʥʝʨʛʠʠ ʞʠʜʢʦʩʪʠ, ʦʪʥʝʩʝʥʥʳʝ ʢ ʝʜʠʥʠʮʝ ʚʝʩʘ 

ʞʠʜʢʦʩʪʠ, ʚ ʧʨʦʠʟʚʦʣʴʥʳʭ ʩʝʯʝʥʠʷʭ 1S ʠ 2S , ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʕʪʘ ʨʘʟʥʦʩʪʴ 

ʦʙʫʩʣʦʚʣʝʥʘ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʠʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤʠ ʫʩʢʦʨʝʥʠʷ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ. 

ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʨʘʟʥʦʩʪʠ ʥʘʧʦʨʦʚ ʚ ʫʢʘʟʘʥʥʳʭ 

ʩʝʯʝʥʠʷʭ. ʊ. ʝ. ʧʦʣʥʳʡ ʥʘʧʦʨ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʜʚʠʞʝʥʠʷ ʧʦʪʦʢʘ, ʯʪʦ ʩʭʦʜʥʦ ʩ 

ʜʝʡʩʪʚʠʝʤ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʥʘ ʥʘʧʦʨ. ɽʩʣʠ ʫʩʢʦʨʝʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʧʨʦʪʠʚ 

ʜʚʠʞʝʥʠʷ ʧʦʪʦʢʘ, ʪʦ ʥʘʧʦʨ ʥʘ ʩʝʯʝʥʠʝ 1Sʩʪʘʥʦʚʠʪʩʷ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʩʝʯʝʥʠʝ 2S . ʊ. ʝ. ʵʬʬʝʢʪ 

ʪʦʨʤʦʞʝʥʠʷ ʧʦʪʦʢʘ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʧʦʣʥʦʛʦ ʥʘʧʦʨʘ ʞʠʜʢʦʩʪʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʪʝʯʝʥʠʷ ʧʦʪʦʢʘ. ʅʘʧʦʨ, ʚʦʟʥʠʢʘʶʱʠʡ ʚ ʩʪʚʦʣʝ, ʜʝʡʩʪʚʫʝʪ ʧʨʦʪʠʚ ʥʘʧʨʘʚʣʝʥʠʷ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ. ɺʩʝ ʩʢʘʟʘʥʥʦʝ ʧʨʠʤʝʥʠʤʦ ʣʠʰʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʤʦʤʝʥʪʘ 

ʚʨʝʤʝʥʠ ʠʣʠ ʜʣʷ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʫʩʢʦʨʝʥʠʝ ʞʠʜʢʦʩʪʠ ʧʦʩʪʦʷʥʥʦ. ɽʩʣʠ ʞʝ ʫʩʢʦʨʝʥʠʝ ʤʝʥʷʝʪʩʷ, 

ʪʦ ʜʝʡʩʪʚʠʝ ʥʘʧʦʨʦʚ ʚʜʦʣʴ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʚʨʝʤʝʥʠ. ʕʪʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʠʥʝʨʮʠʦʥʥʳʡ ʥʘʧʦʨ ʧʨʠ ʥʝʫʩʪʘʥʦʚʠʚʰʝʤʩʷ 

ʜʚʠʞʝʥʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʩʪʘʥʦʚʦʢ, ʬʦʨʤʠʨʫʶʱʠʭ ʩʪʨʫʶ ʚʳʩʦʢʦʛʦ ʥʘʧʦʨʘ.  
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ɺ ʫʨʘʚʥʝʥʠʷ ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ (1) ʬʠʛʫʨʠʨʫʶʪ ʜʚʝ ʥʝʠʟʚʝʩʪʥʳʝ ʬʫʥʢʮʠʠ 

ð ʩʢʦʨʦʩʪʴ ʠ ʜʘʚʣʝʥʠʝ. ʗʩʥʦ, ʯʪʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʪʠʭ ʬʫʥʢʮʠʡ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʝʱʝ 

ʦʜʥʦ ʫʨʘʚʥʝʥʠʝ. ʕʪʠʤ ʫʨʘʚʥʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝ ʥʝʨʘʟʨʳʚʥʦʩʪʠ, ʢʦʪʦʨʦʝ, ʫʯʠʪʳʚʘʷ 

ʧʨʠʥʷʪʳʝ ʦʛʨʘʥʠʯʝʥʠʷ (ʧʨʝʥʝʙʨʝʞʝʥʠʝ ʩʞʠʤʘʝʤʦʩʪʴʶ ʞʠʜʢʦʩʪʠ ʠ ʜʝʬʦʨʤʠʨʫʝʤʦʩʪʴʶ 

ʢʦʨʧʫʩʘ), ʠʤʝʝʪ ʚʠʜ: 
 

 = 0. (3) 

 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʝʣʠʯʠʥʘ όὊ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʨʘʩʭʦʜ ʞʠʜʢʦʩʪʠ, ʷʚʣʷʝʪʩʷ 

ʬʫʥʢʮʠʝʡ ʪʦʣʴʢʦ ʚʨʝʤʝʥʠ, ʪ. ʝ. όὊ= f(t). ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ ʣʶʙʦʛʦ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ 

ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ ʨʘʩʭʦʜ ʞʠʜʢʦʩʪʠ ʚʦ ʚʩʝʭ ʩʝʯʝʥʠʷʭ ʧʦʪʦʢʘ ʦʜʠʥʘʢʦʚʳʡ [2]: 
 

Õ&  = u(t, x)F(x) = όὊ Ȣ (4) 
 

s ð ʠʥʜʝʢʩ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʧʘʨʘʤʝʪʨʳ ʥʘ ʚʳʭʦʜʥʦʡ ʢʨʦʤʢʝ ʩʦʧʣʘ. F= F(x) ð 

ʬʫʥʢʮʠʷ ʢʦʦʨʜʠʥʘʪ, ʷʚʣʷʶʱʘʷʩʷ ʧʣʦʱʘʜʴʶ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʩʦʧʣʘ.  

ʇʨʦʮʝʩʩ ʚʳʙʨʦʩʘ ʞʠʜʢʦʩʪʠ  ʉʀʋ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʵʪʘʧʘ: ʧʝʨʚʳʡ ʵʪʘʧ, ʵʪʦ ʢʦʛʜʘ 

ʞʠʜʢʦʩʪʴ ʧʦʧʘʜʘʝʪ ʚ ʩʫʞʝʥʠʝ ʩʦʧʣʘ, ʚʪʦʨʦʡ ʵʪʘʧ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʚʳʙʨʦʩ ʧʦʨʮʠʠ ʞʠʜʢʦʩʪʠ ʠʟ ʩʦʧʣʘ.  

ʕʪʘʧ ʚʪʝʢʘʥʠʷ ʞʠʜʢʦʩʪʠ ð ɻ ʪʦ ʥʘʯʘʣʦ ʧʨʦʮʝʩʩʘ ʚʳʙʨʦʩʘ ʞʠʜʢʦʩʪʠ ʉʀʋ. ɼʘʥʥʳʡ ʵʪʘʧ 

ʟʘʚʝʨʰʘʝʪʩʷ ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʧʝʨʝʜʥʠʡ ʬʨʦʥʪ ʩʪʦʣʙʘ ʞʠʜʢʦʩʪʠ ʦʢʘʟʳʚʘʝʪʩʷ ʫ ʚʳʭʦʜʥʦʡ 

ʢʨʦʤʢʠ ʩʦʧʣʘ. ʂʘʢ ʫʢʘʟʘʥʦ ʚʳʰʝ, ʧʨʦʮʝʩʩ ʚʪʝʢʘʥʠʷ ʚʦʜʷʥʦʛʦ ʟʘʨʷʜʘ ʚ ʩʫʞʘʶʱʝʝʩʷ ʩʦʧʣʦ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʪʦʨʤʦʞʝʥʠʝʤ ʧʦʪʦʢʘ ʚʤʝʩʪʝ ʩ ʧʦʨʰʥʝʤ. ɺ ʫʨʘʚʥʝʥʠʠ, ʦʧʠʩʳʚʘʶʱʝʤ 

ʜʚʠʞʝʥʠʝ ʞʠʜʢʦʩʪʠ ʦʙʷʟʘʪʝʣʴʥʦ ʥʘʜʦ ʫʯʝʩʪʴ ʜʚʠʞʝʥʠʝ ʧʦʨʰʥʷ: 
 

ά ό= - ὴὊ,  ὼ όȟό(0) = ό,  ὼ(0) = -L. (5) 
 

ɿʜʝʩʴ ό= ό, ð ʩʢʦʨʦʩʪʴ, ʩʦʦʙʱʝʥʥʘʷ ʧʦʨʰʥʶ; ὼ=ὼï ʢʦʦʨʜʠʥʘʪʘ ʧʦʣʦʞʝʥʠʷ 

ʧʦʨʰʥʷ; ὴï ʜʘʚʣʝʥʠʝ, ʦʢʘʟʳʚʘʝʤʦʝ ʥʘ ʧʦʨʰʝʥʴ. ɺʨʝʤʝʥʥʫʶ ʧʨʦʠʟʚʦʜʥʫʶ ʦʙʦʟʥʘʯʘʝʤ 

ʪʦʯʢʦʡ ʥʘʜ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʝʨʝʤʝʥʥʦʡ. ɺʳʨʘʟʠʤ ʠʟ ʫʨʘʚʥʝʥʠʷ (1) ʩʢʦʨʦʩʪʴ u ʯʝʨʝʟ 

ʩʢʦʨʦʩʪʴ ʟʘʜʥʝʛʦ ʬʨʦʥʪʘ ό/ u = Õ& / F(x). ʋʯʠʪʳʚʘʷ  (5) ʧʦʣʫʯʠʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʚʣʝʥʠʷ 

ʚʜʦʣʴ ʚʦʜʷʥʦʛʦ ʩʪʦʣʙʘ: 
 

p(t, x) = - (  -1) (1+‚  - Õ
 

   
    ʍ& ᷿   Ȣ (6) 

 

ʆʜʥʘʢʦ ʥʘʜʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʠʥʝʨʮʠʦʥʥʳʡ ʥʘʧʦʨ ʠʤʝʝʪ ʨʘʟʣʠʯʥʳʡ ʚʠʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʦʛʦ, ʙʦʣʴʰʝ ʠʣʠ ʤʝʥʴʰʝ ʦʙʲʝʤ ʚʦʜʳ ʚ ʩʪʚʦʣʝ, ʯʝʤ ʦʙʲʝʤ ʚʦʜʳ ʚ ʩʦʧʣʝ ʥʘ ʥʘʯʘʣʦ ʠʩʪʝʯʝʥʠʷ. 

ʋʢʘʟʘʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʦʙʲʝʤʦʚ ʟʘʚʠʩʠʪ ʦʪ ʜʣʠʥʳ ʩʦʧʣʘ.  

ʉʣʫʯʘʡ ʘ). ɽʩʣʠ ʦʙʲʝʤ ʞʠʜʢʦʩʪʠ ʙʦʣʴʰʝ ʦʙʲʝʤʘ ʩʦʧʣʘ, ʪʦ ʥʘ ʥʘʯʘʣʦ ʠʩʪʝʯʝʥʠʷ ʧʦʨʰʝʥʴ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʚʦʣʝ ʠ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʠʥʝʨʮʠʦʥʥʦʛʦ ʥʘʧʦʨʘ ʠʤʝʝʪ ʚʠʜ: 
 

ʍ& ᷿
̖

   = ʍ& ᷿     ᷿   = ʍ&   
 
    ᷿  . 

 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʚʣʝʥʠʷ ʧʦ ʜʣʠʥʝ ʚʦʜʷʥʦʛʦ ʟʘʨʷʜʘ ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 
 

p(t, x) = - (  -1) (1+‚  - Õ
 

   
 ὼʍ    ʍ& ᷿   Ȣ (7) 

 

ʋʩʢʦʨʝʥʠʝ ʟʘʜʥʝʛʦ ʬʨʦʥʪʘ ʞʠʜʢʦʩʪʠ Õ ʥʘʡʜʝʤ ʠʟ ʚʳʨʘʞʝʥʠʷ (7) ʩ ʫʯʝʪʦʤ ʛʨʘʥʠʯʥʦʛʦ 

ʫʩʣʦʚʠʷ ʥʘ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ p(t, ὼ) = 0: 
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Õ(t, x) = - 
  (  -1)ρ ‚ ά  ὼʍ&    ”Ὂ᷿   

(8) 

 

ʇʨʠʚʝʜʝʥʥʳʝ ʬʦʨʤʫʣʳ ʧʦʣʥʦʩʪʴʶ ʦʧʠʩʳʚʘʶʪ ʚʪʝʢʘʥʠʝ ʞʠʜʢʦʩʪʠ ʚ ʩʦʧʣʦ ʉʀʋ ʠ ʜʘʶʪ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʝʡ ʠ ʜʘʚʣʝʥʠʡ ʧʦ ʜʣʠʥʝ ʚʦʜʷʥʦʛʦ ʟʘʨʷʜʘ ʚ ʨʘʟʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ 

ʠʣʠ ʧʦʣʦʞʝʥʠʷ ʧʝʨʝʜʥʝʛʦ ʬʨʦʥʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʚʦʜʷʥʦʛʦ ʟʘʨʷʜʘ. ʇʦʨʰʝʥʴ ʠ 

ʧʨʠʣʝʞʘʱʘʷ ʢ ʥʝʤʫ ʞʠʜʢʦʩʪʴ ʩʦʦʙʱʘʶʪ ʵʥʝʨʛʠʶ ʯʘʩʪʠʮʘʤ ʞʠʜʢʦʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ 

ʩʧʝʨʝʜʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʠʭ ʩʢʦʨʦʩʪʠ.   

ɺʳʭʦʜ ʩʪʨʫʠ ʠʟ ʩʦʧʣʘ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʤʘʩʩʳ ʠ ʵʥʝʨʛʠʠ ʞʠʜʢʦʩʪʠ ʚ ʉʀʋ. 

ʆʙʦʟʥʘʯʠʤ ʤʦʤʝʥʪ ʚʳʭʦʜʘ ʩʪʨʫʠ ʠʟ ʩʦʧʣʘ ὸ. ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʠʟʚʦʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʡ ʫʩʣʦʚʠʶ  t ὸ. ʂ ʵʪʦʤʫ ʤʦʤʝʥʪʫ ʩʦʧʣʦ ʧʦʢʠʜʘʶʪ ʞʠʜʢʦʩʪʴ ʤʘʩʩʦʡ Ўm ʠ 

ʵʥʝʨʛʠʷ ЎE. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʩʦʦʪʥʦʰʝʥʠʝ Õ(t,x) = ό ȟ ʧʦʣʫʯʘʝʤ ʠʟ ʫʨʘʚʥʝʥʠʷ (8): 

 

  

 = 
     ᷿  

Ȣ (9) 

 

ɼʘʣʝʝ, ʜʝʣʘʷ ʟʘʤʝʥʳ ʧʝʨʝʤʝʥʥʳʭ: 
 

Ὧ= ά + ”Ὂ᷿ ,  ʠ Ὧ=  ρ (1+‚. (10) 

 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʥʘ ʤʦʤʝʥʪ ʚʳʙʨʦʩʘ ʞʠʜʢʦʩʪʠ ʠʟ ʩʪʚʦʣʘ, 

ʧʦʣʫʯʘʝʤ, ʧʦʩʣʝ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ (9), ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʩʢʦʨʦʩʪʠ ʟʘʜʥʝʛʦ ʬʨʦʥʪʘ 

ʞʠʜʢʦʩʪʠ ʢʘʢ ʬʫʥʢʮʠʶ ʢʦʦʨʜʠʥʘʪʳ:  
 

ό=ό     

 
 

(11) 

 

ɿʜʝʩʴ Ø ʠ ό ð ʢʦʦʨʜʠʥʘʪʘ ʠ ʩʢʦʨʦʩʪʴ ʟʘʜʥʝʛʦ ʬʨʦʥʪʘ ʥʘ ʥʘʯʘʣʦ ʚʳʙʨʦʩʘ ʞʠʜʢʦʩʪʠ ʠʟ 

ʩʪʚʦʣʘ, ʢʦʪʦʨʳʝ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʟʘʢʦʥʦʚ ʩʦʭʨʘʥʝʥʠʝ ʤʘʩʩʳ ʠ ʵʥʝʨʛʠʠ ʚ ʤʦʤʝʥʪ 

ʟʘʚʝʨʰʝʥʠʷ ʚʪʝʢʘʥʠʷ. ʂʦʛʜʘ ʧʝʨʝʜʥʠʡ ʬʨʦʥʪ ʚʦʜʷʥʦʛʦ ʟʘʨʷʜʘ ʜʦʭʦʜʠʪ ʜʦ ʩʨʝʟʘ ʩʦʧʣʘ, ʝʛʦ  

ʟʘʜʥʠʡ ʬʨʦʥʪ ʩʜʚʠʥʝʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʝ Ø , ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʟ ʟʘʢʦʥʘ 

ʩʦʭʨʘʥʝʥʠʝ ʤʘʩʩʳ 

m = ʍ& Ø  ʍ᷿ &ØÄØ. 

ʆʪʩʶʜʘ: 
 

Ø = 
 
 - 

 
᷿ &ØÄØȢ (12) 

 

ʉʢʦʨʦʩʪʴ ʚ ʵʪʦʡ ʪʦʯʢʝ ʧʦʣʫʯʠʤ ʠʟ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʝ ʵʥʝʨʛʠʠ: 
 

ό =
     ᷿

   . 
(13) 

  

ɿʥʘʥʠʝ ʵʪʠʭ ʚʳʨʘʞʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʥʘʭʦʜʠʪʴ ʟʥʘʯʝʥʠʝ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ ὸ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʥʘʯʠʥʘʝʪʩʷ ʠʩʪʝʯʝʥʠʝ: 
 

ὸ=  . (14) 
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ʉʦʦʪʥʦʰʝʥʠʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʩʦʙʦʡ ʚʨʝʤʝʥʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʣʦʞʝʥʠʷ ʟʘʜʥʝʛʦ 

ʬʨʦʥʪʘ Ø ʥʘ ʵʪʘʧʝ ʠʩʧʫʩʢʘʥʠʷ ʞʠʜʢʦʩʪʠ ʠʟ ʩʦʧʣʘ, ʧʦʣʫʯʘʝʤ, ʧʨʦʠʥʪʝʛʨʠʨʦʚʘʚ ʫʨʘʚʥʝʥʠʝ 

(11), ʠ ʪʘʢ ʢʘʢ ό=   
 

t = ὸ+ 
   

  

 
ρ . 

(15) 

 

ɿʜʝʩʴ ʫʯʪʝʥʦ, ʯʪʦ Ὧ ʍ& Ø  = ά ά ό /ό . 

ʀʟ ʚʳʨʘʞʝʥʠʡ (15) ʠ (11) ʧʦʣʫʯʘʝʤ ʩʦʦʪʥʦʰʝʥʠʷ, ʧʦʢʘʟʳʚʘʶʱʠʝ ʟʘʚʠʩʠʤʦʩʪʠ 

ʢʦʦʨʜʠʥʘʪʳ ʠ ʩʢʦʨʦʩʪʠ ʟʘʜʥʝʛʦ ʬʨʦʥʪʘ ʦʪ ʚʨʝʤʝʥʠ: 
 

ὼ= 
 
 - 

 

 

   
  

; (16) 

 

ό= ό ρ
   

 Ô  ὸ
  

 . 

(17) 

 

ɼʣʷ ʩʢʦʨʦʩʪʠ ʚʳʙʨʦʩʘ ʞʠʜʢʦʩʪʠ ʠʟ ʩʪʚʦʣʘ ʧʦʣʫʯʘʝʤ: 
 

ό= ό  = ό ρ
   

 Ô  ὸ
  

 . 

(18) 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʵʪʠʭ ʩʦʦʪʥʦʰʝʥʠʡ, ʩʢʦʨʦʩʪʴ ʚʳʙʨʦʩʘ ʞʠʜʢʦʩʪʠ ʠʟ ʩʪʚʦʣʘ ʚ Ὧ =  ʨʘʟ 

ʧʨʝʚʳʰʘʝʪ ʧʦʨʰʥʝʚʫʶ ʩʢʦʨʦʩʪʴ. ɺ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʳʙʨʦʩʘ ʞʠʜʢʦʩʪʠ ʠʟ ʩʪʚʦʣʘ ʉʀʋ 

ʩʢʦʨʦʩʪʴ ʚʳʙʨʦʩʘ ʤʘʢʩʠʤʘʣʴʥʘ ʠ ʨʘʚʥʘ: 
 

ό̍́ ̖= Ὧό Ȣ (19) 

 

ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʳʙʨʦʩʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʚʳʙʨʦʩʘ ʩʠʣʴʥʦ ʦʩʣʘʙʝʚʘʝʪ ʩʦ 

ʚʨʝʤʝʥʝʤ. 

ʉʣʫʯʘʡ ʙ). ɽʩʣʠ ʦʙʲʝʤ ʞʠʜʢʦʩʪʠ ʚ ʩʪʚʦʣʝ  ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʝʥ ʦʙʲʝʤʫ ʩʦʧʣʘ, ʪʦ ʥʘ ʥʘʯʘʣʦ 

ʠʩʪʝʯʝʥʠʷ ʧʦʨʰʝʥʴ ʦʩʪʘʥʦʚʠʪʩʷ ʫ ʚʭʦʜʘ ʚ ʩʦʧʣʦ, ʘ ʚʩʷ ʞʠʜʢʦʩʪʴ ʦʢʘʞʝʪʩʷ ʚʥʫʪʨʠ ʩʦʧʣʘ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʠʥʝʨʮʠʦʥʥʳʡ ʥʘʧʦʨ ʍ& ᷿
̖

  ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ 

ʍ& ᷿
̖
 . 

ɿʜʝʩʴ ʫʯʠʪʳʚʘʝʪʩʷ, ʯʪʦ ʢʦʦʨʜʠʥʘʪʘ ʟʘʜʥʝʛʦ ʬʨʦʥʪʘ ʚʦʜʷʥʦʛʦ ʟʘʨʷʜʘ ὼ=0. ʋʨʘʚʥʝʥʠʷ (7) 

ʠ (8) ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʥʠʤʘʶʪ ʚʠʜ: 
 

p(t, x) = - (  -1) (1+‚  - Õ”Ὂ᷿  
(20) 

 

ʠ, ʩ ʫʯʝʪʦʤ ʛʨʘʥʠʯʥʦʛʦ ʫʩʣʦʚʠʷ ʥʘ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ p(t, ὼ) = 0, 

 

Õ(t, x) = - 
  (  -1)ρ ‚    ”Ὂ᷿  Ȣ 

(21) 

 

ʇʦʩʣʝ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ (21) ʧʦ ʚʨʝʤʝʥʠ ʧʦʣʫʯʘʝʤ ʟʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʟʘʜʥʝʛʦ ʬʨʦʥʪʘ 

ʦʪ ʚʨʝʤʝʥʠ: 
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ό = 
  

, (22) 

 

ʛʜʝ        k=ά ”Ὂ᷿  Ȣ (23) 

ɿʜʝʩʴ   ό =
   ᷿

, ʠ ʝʛʦ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʟ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ. ʕʪʦ 

ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʟʘʜʥʝʛʦ ʬʨʦʥʪʘ ʚʦʜʷʥʦʛʦ ʟʘʨʷʜʘ ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʦʤ ʩʪʚʦʣʝ  ʚ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʞʠʜʢʦʩʪʴ ʥʘʯʠʥʘʝʪ ʚʪʝʢʘʪʴ ʚ ʩʦʧʣʦ. ɺ ʢʦʥʮʝ ʚʪʝʢʘʥʠʷ ʚʩʷ ʞʠʜʢʦʩʪʴ ʥʘʭʦʜʠʪʩʷ 

ʚ ʩʦʧʣʝ, ʥʦ ʠʩʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʝʱʝ ʥʝʪ. ʀʩʭʦʜʷ ʠʟ ʩʢʘʟʘʥʥʦʛʦ, ʧʦʣʫʯʘʝʤ ʜʣʷ ʚʨʝʤʝʥʠ 

ʨʘʟʛʦʥʘ ʚʦʜʷʥʦʛʦ ʟʘʨʷʜʘ ʚ ʩʦʧʣʝ ʩʣʝʜʫʶʱʝʝ ʩʦʦʪʥʦʰʝʥʠʝ Ô= L/ό .  

ʉʦʦʪʥʦʰʝʥʠʝ ʜʣʷ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʠʩʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ ʠʤʝʝʪ ʚʠʜ: 
 

ό= ό  = 
  

 . (24)      

 
 

ʈʠʩʫʥʦʢ 2. ɿʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʞʠʜʢʦʩʪʠ ʦʪ ʢʦʦʨʜʠʥʘʪʳ ʚ ʩʪʚʦʣʝ ʉʀʋ ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ 

ʚʳʙʨʦʩʘ ʞʠʜʢʦʩʪʠ. 1-ʨʘʩʪʚʦʨ ʙʝʟ ʛʣʠʥʳ; 2-ʨʘʩʪʚʦʨ ʩ ʛʣʠʥʦʡ; 3-ʚʦʜʘ 

 

ʅʘ ʈʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʞʠʜʢʦʩʪʠ ʦʪ ʢʦʦʨʜʠʥʘʪʳ 

ʚʜʦʣʴ ʩʪʦʣʙʘ ʞʠʜʢʦʩʪʠ ʚ ʩʪʚʦʣʝ ʉʀʋ. ɻʨʘʬʠʢʠ ʧʦʩʪʨʦʝʥʳ ʜʣʷ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ 

ʥʘʯʠʥʘʝʪʩʷ ʠʩʧʫʩʢʘʥʠʝ ʞʠʜʢʦʩʪʠ ʯʝʨʝʟ ʩʦʧʣʦ.  

ʅʘ ʈʠʩʫʥʢʘʭ 3 ʠ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʝʡ ʠʩʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʠʟ ʩʦʧʣʘ 

ʉʀʋ ʜʣʷ ʜʚʫʭ ʩʣʫʯʘʝʚ: 1. ʦʙʲʝʤ ʞʠʜʢʦʩʪʠ ʚ ʩʪʚʦʣʝ ʧʨʝʚʳʰʘʝʪ ʦʙʲʝʤ ʩʦʧʣʘ; 2. ʦʙʲʝʤ 

ʞʠʜʢʦʩʪʠ ʚ ʩʪʚʦʣʝ ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʝʥ ʦʙʲʝʤʫ ʩʦʧʣʘ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʦʚ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ 

ʥʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚʳʙʨʦʩʘ ʞʠʜʢʦʩʪʠ ʧʨʝʚʳʰʘʝʪ ʥʘʯʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ 

ʙʦʣʴʰʝ, ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ, ʘ ʚʨʝʤʷ ʚʳʙʨʦʩʘ ʤʝʥʴʰʝ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ, ʯʝʤ ʚʦ ʚʪʦʨʦʤ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 15 ʨʘʟ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʲʷʩʥʷʶʪʩʷ ʪʝʤ, ʯʪʦ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ, 

ʧʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʩʨʝʟʘ ʩʦʧʣʘ ʧʝʨʝʜʥʠʤ ʬʨʦʥʪʦʤ ʞʠʜʢʦʩʪʠ, ʚʩʷ ʞʠʜʢʦʩʪʴ ʦʢʘʟʳʚʘʝʪʩʷ ʚ 

ʩʦʧʣʝ, ʠ ʚʦʟʜʝʡʩʪʚʠʝ ʪʘʢʦʛʦ ʩʠʣʦʚʦʛʦ ʬʘʢʪʦʨʘ, ʢʘʢ ʧʦʨʰʝʥʴ, ʦʪʩʫʪʩʪʚʫʝʪ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ, 

ʜʘʞʝ ʧʨʠ ʧʦʣʥʦʤ ʟʘʧʦʣʥʝʥʠʠ ʩʦʧʣʘ ʞʠʜʢʦʩʪʴʶ, ʯʘʩʪʴ ʞʠʜʢʦʩʪʠ ʦʩʪʘʝʪʩʷ ʚ ʩʪʚʦʣʝ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʜʦʣʞʘʶʱʝʤʫʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʧʦʨʰʥʷ ʥʘ ʞʠʜʢʦʩʪʴ. 
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ʈʠʩʫʥʦʢ 3. ɿʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʠʩʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʠʟ ʩʦʧʣʘ ʜʣʷ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʦʙʲʝʤ 

ʞʠʜʢʦʩʪʠ ʧʨʝʚʳʰʘʝʪ ʦʙʲʝʤ ʩʦʧʣʘ 
 

 
 

ʈʠʩʫʥʦʢ 4. ɿʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʠʩʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʠʟ ʩʦʧʣʘ ʜʣʷ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʦʙʲʝʤ 

ʞʠʜʢʦʩʪʠ ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʝʥ ʦʙʲʝʤʫ ʩʦʧʣʘ 

 

ɺʳʚʦʜʳ 

ʈʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʠʣʦʚʦʡ ʠʤʧʫʣʴʩʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʧʦʜʙʠʨʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʙʨʘʩʳʚʘʝʤʦʡ ʩʪʨʫʠ ʞʠʜʢʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʩʢʦʨʦʩʪʴ ʚ ʤʦʤʝʥʪ 

ʚʳʙʨʦʩʘ, ʜʘʚʣʝʥʠʝ, ʩʦʟʜʘʚʘʝʤʦʝ ʚ ʩʦʧʣʝ ʩʠʣʦʚʦʡ ʠʤʧʫʣʴʩʥʦʡ ʫʩʪʘʥʦʚʢʠ ʠ ʜʨ., ʠʟʤʝʥʷʷ 

ʧʘʨʘʤʝʪʨʳ ʫʩʪʘʥʦʚʢʠ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʪʣʠʯʘʶʱʝʡ ʝʝ ʦʪ ʨʘʥʝʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʦʜʝʣʝʡ, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʤʦʜʝʣʴ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ 

ʜʣʷ ʩʣʫʯʘʷ ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ. ʊʘʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩʨʝʜʳ ʚ ʩʠʣʦʚʦʡ ʠʤʧʫʣʴʩʥʦʡ 

ʫʩʪʘʥʦʚʢʝ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤ, ʧʦʵʪʦʤʫ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ 

ʦʙʱʠʤʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ ʚ ʩʣʫʯʘʝ 

ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ ʧʦʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʣʘʛʘʝʤʦʝ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʥʘʧʦʨ, ʥʦʩʷʱʠʡ ʠʥʝʨʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʌʠʟʠʯʝʩʢʘʷ ʩʫʪʴ ʥʘʧʦʨʘ, ʥʦʩʷʱʝʛʦ 

ʠʥʝʨʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʵʪʦ ʨʝʟʫʣʴʪʘʪ ʚʳʯʠʪʘʥʠʷ ʧʦʣʥʳʭ ʥʘʧʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ  ʩʫʤʤʘʨʥʳʝ ʟʥʘʯʝʥʠʷ  ʵʥʝʨʛʠʠ ʞʠʜʢʦʩʪʠ, ʦʪʥʝʩʝʥʥʳʝ ʢ ʝʜʠʥʠʮʝ ʚʝʩʘ 

ʞʠʜʢʦʩʪʠ, ʚ ʧʨʦʠʟʚʦʣʴʥʳʭ ʩʝʯʝʥʠʷʭ 1S ʠ 2S , ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʕʪʘ ʨʘʟʥʦʩʪʴ 

ʦʙʫʩʣʦʚʣʝʥʘ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʠʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤʠ ʫʩʢʦʨʝʥʠʷ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ. 

ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʨʘʟʥʦʩʪʠ ʥʘʧʦʨʦʚ ʚ ʫʢʘʟʘʥʥʳʭ 

ʩʝʯʝʥʠʷʭ. ʊ. ʝ. ʧʦʣʥʳʡ ʥʘʧʦʨ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʜʚʠʞʝʥʠʷ ʧʦʪʦʢʘ, ʯʪʦ ʩʭʦʜʥʦ ʩ 

ʜʝʡʩʪʚʠʝʤ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʥʘ ʥʘʧʦʨ. ɽʩʣʠ ʫʩʢʦʨʝʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʧʨʦʪʠʚ 
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ʜʚʠʞʝʥʠʷ ʧʦʪʦʢʘ, ʪʦ ʥʘʧʦʨ ʥʘ ʩʝʯʝʥʠʝ 1Sʩʪʘʥʦʚʠʪʩʷ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʩʝʯʝʥʠʝ 2S . ʊ. ʝ. ʵʬʬʝʢʪ 

ʪʦʨʤʦʞʝʥʠʷ ʧʦʪʦʢʘ ʧʨʠʚʦʜʠʪ ʢ  ʚʦʟʨʘʩʪʘʥʠʶ ʧʦʣʥʦʛʦ ʥʘʧʦʨʘ ʞʠʜʢʦʩʪʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʪʝʯʝʥʠʷ ʧʦʪʦʢʘ. ʅʘʧʦʨ, ʚʦʟʥʠʢʘʶʱʠʡ ʚ ʩʪʚʦʣʝ, ʜʝʡʩʪʚʫʝʪ ʧʨʦʪʠʚ ʥʘʧʨʘʚʣʝʥʠʷ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ. ɺʩʝ ʩʢʘʟʘʥʥʦʝ ʧʨʠʤʝʥʠʤʦ ʣʠʰʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʤʦʤʝʥʪʘ 

ʚʨʝʤʝʥʠ ʠʣʠ ʜʣʷ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʫʩʢʦʨʝʥʠʝ ʞʠʜʢʦʩʪʠ ʧʦʩʪʦʷʥʥʦ. ɽʩʣʠ ʞʝ ʫʩʢʦʨʝʥʠʝ ʤʝʥʷʝʪʩʷ, 

ʪʦ ʜʝʡʩʪʚʠʝ ʥʘʧʦʨʦʚ ʚʜʦʣʴ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʚʨʝʤʝʥʠ. ʕʪʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʠ ʥʝʫʩʪʘʥʦʚʠʚʰʝʤʩʷ 

ʜʚʠʞʝʥʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʩʪʘʥʦʚʦʢ, ʬʦʨʤʠʨʫʶʱʠʭ ʩʪʨʫʶ ʚʳʩʦʢʦʛʦ ʥʘʧʦʨʘ.  

ɺʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʥʝʡ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʜʚʘ 

ʩʣʫʯʘʷ: 1. ʦʙʲʝʤ ʞʠʜʢʦʩʪʠ ʚ ʩʪʚʦʣʝ ʧʨʝʚʳʰʘʝʪ ʦʙʲʝʤ ʩʦʧʣʘ; 2. ʦʙʲʝʤ ʞʠʜʢʦʩʪʠ ʚ ʩʪʚʦʣʝ 

ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʝʥ ʦʙʲʝʤʫ ʩʦʧʣʘ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʥʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ 

ʚʳʙʨʦʩʘ ʞʠʜʢʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʥʘʯʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʠ, ʧʦʵʪʦʤʫ 

ʵʪʦʪ ʩʣʫʯʘʡ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʦʚʘʥʳ ʧʨʦʮʝʩʩʳ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʞʠʜʢʦʛʦ ʪʦʧʣʠʚʘ ʥʘ ʦʩʥʦʚʝ 

ʩʤʝʩʠ ʫʛʣʷ ɸʣʘʡʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʂʳʨʛʳʟʩʪʘʥ) ʠ ʚʦʜʳ ʩ  ʜʦʙʘʚʣʝʥʠʝʤ ʜʨʫʛʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʜʣʷ  ʩʞʠʛʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʢʘʭ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ 

ʟʘʤʝʥʳ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ (ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ, ʤʘʟʫʪʘ ʠ ʛʘʟʘ). ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʚʦʜʦʫʛʦʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʠʟ 

ʦʨʛʘʥʠʯʝʩʢʦʡ ʤʘʩʩʳ ɸʣʘʡʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʆʧʠʩʘʥʳ ʩʧʦʩʦʙʳ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʚʦʜʦʫʛʦʣʴʥʦʛʦ ʪʦʧʣʠʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʨʘʙʦʪʘʥ ʵʬʬʝʢʪʠʚʥʳʡ ʠ 

ʵʥʝʨʛʦʵʢʦʥʦʤʠʯʥʳʡ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʚʦʜʦʫʛʦʣʴʥʦʛʦ ʪʦʧʣʠʚʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʚʳʩʦʢʠʤ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʯʠʩʪʦʪʦʡ, ʥʠʟʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʴʶ, ʰʠʨʦʢʦʡ 

ʩʬʝʨʦʡ ʧʨʠʤʝʥʝʥʠʷ ʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʜʣʷ ʝʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ.  

 

Abstract. The article investigates the processes of preparing liquid fuel based on a mixture of 

coal from the Alai deposit (Kyrgyzstan) and water with the addition of other components, for 

combustion in various power plants and intended to replace organic fuels (solid fuel, fuel oil and 

gas). On the basis of the research results, a technological scheme for the preparation of coal-water 

fuel from the organic matter of the Alai deposit has been developed. Methods and technologies for 

the preparation of coal-water fuel are described. As a result, an efficient and energy-efficient 

method for producing coal-water fuel has been developed, which has a high energy potential, 

environmental friendliness, low cost, a wide range of applications and a fairly simple technology for 

its implementation. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻ ʢʩʪʨʘʢʮʠʷ, ʛʫʤʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ, ʛʫʤʘʪ ʢʘʣʠʷ, ʚʦʜʦʫʛʦʣʴʥʦʝ ʪʦʧʣʠʚʦ, 

ʜʠʩʧʝʨʩʥʦʩʪʴ, ʚʦʜʦʫʛʦʣʴʥʳʡ ʨʘʩʪʚʦʨ, ʩʠʪʦ, ʱʝʣʦʯʥʘ ̫ʚʦʜʘ, ɻ ʣʝʢʪʨʦʤʝʰʘʣʢʘ, ʢʠʩʣʦʪʥʘʷ ʚʦʜʘ, 

ʬʠʣʴʪʨʘʮʠʷ. 

 

Keywords: extraction, humic substances, potassium humate, coal-water fuel, dispersion, coal-

water solution, sieve, alkaline water, mixer, acid water, filtration. 

 

ɻʫʤʘʪʳ ð ʯʘʩʪʴ ʛʫʤʠʥʦʚʳʭ ʚʝʱʝʩʪʚ (ɻɺ), ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʣʠ 

ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ. ɻʫʤʘʪʳ ʦʙʣʘʜʘʶʪ ʦʙʱʠʤʠ ʜʣʷ ʚʩʝʭ ʛʫʤʠʥʦʚʳʭ ʚʝʱʝʩʪʚ ʩʚʦʡʩʪʚʘʤʠ: 

ʧʦʣʠʜʠʩʧʝʨʩʥʦʩʪʴʶ, ʥʝʧʦʩʪʦʷʥʩʪʚʦʤ ʩʦʩʪʘʚʘ, ʥʝʨʝʛʫʣʷʨʥʦʩʪʴʶ ʩʪʨʦʝʥʠʷ ʠ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴʶ 

ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʕʪʠ ʩʚʦʡʩʪʚʘ ʧʨʦʷʚʣʷʶʪʩʷ ʟʘ ʩʯʝʪ ʩʦʯʝʪʘʥʠʷ ʚ ʤʦʣʝʢʫʣʷʨʥʦʡ 
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ʩʪʨʫʢʪʫʨʝ ʘʨʦʤʘʪʠʯʝʩʢʦʛʦ ʷʜʨʘ ʠ ʛʠʜʨʦʬʠʣʴʥʦʡ ʧʝʨʠʬʝʨʠʠ, ʩʦʩʪʦʷʱʝʡ ʚ ʦʩʥʦʚʥʦʤ ʠʟ 

ʘʣʠʬʘʪʠʯʝʩʢʠʭ, ʧʦʣʠʩʘʭʘʨʠʜʥʳʭ ʠ ʧʦʣʠʧʝʧʪʠʜʥʳʭ ʬʨʘʛʤʝʥʪʦʚ. ɻʫʤʘʪʘʤʠ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ 

ʤʥʦʛʦʯʠʩʣʝʥʥʫʶ ʛʨʫʧʧʫ ʧʨʝʧʘʨʘʪʦʚ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʛʫʤʠʥʦʚʳʭ 

ʢʠʩʣʦʪ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʛʫʤʘʪʳ ʧʦʣʫʯʘʶʪ ʧʫʪʝʤ ʧʝʨʝʨʘʙʦʪʢʠ 

ʣʠʛʥʠʥʦʩʦʜʝʨʞʘʱʝʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʦʪʭʦʜʦʤ ʮʝʣʣʶʣʦʟʥʦ- 

ʙʫʤʘʞʥʳʭ ʢʦʤʙʠʥʘʪʦʚ (ʎɹʂ). ʂ ʪʘʢʦʤʫ ʩʳʨʴʶ ʦʪʥʦʩʷʪʩʷ ʣʠʛʥʦʩʫʣʴʬʦʥʘʪʳ ð ʧʨʦʜʫʢʪʳ 

ʧʦʣʫʯʝʥʠʷ ʮʝʣʣʶʣʦʟʳ ʩʫʣʴʬʠʪʥʳʤ ʤʝʪʦʜʦʤ, ʠ ʣʠʛʥʠʥ ð ʧʦʙʦʯʥʳʡ ʧʨʦʜʫʢʪ ʛʠʜʨʦʣʠʟʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʊʝʭʥʦʣʦʛʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʞʠʜʢʦʬʘʟʥʦʝ ʦʢʠʩʣʝʥʠʝ ʩʤʝʩʠ 

ʣʠʛʥʠʥʦʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ʩʦ ʱʝʣʦʯʥʳʤʠ ʘʛʝʥʪʘʤʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 170ï200 Áʉ ʠ 

ʜʘʚʣʝʥʠʝʤ 0,5ï3,0 ʄʇʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ ʠ ʦʙʨʘʙʦʪʢʦʡ ʢʠʩʣʦʨʦʜʦʤ ʚʦʟʜʫʭʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʢʠʩʣʝʥʠʷ ʠ ʯʘʩʪʠʯʥʦʛʦ ʩʠʥʪʝʟʘ ʧʦʣʫʯʘʶʪ ʪʝʤʥʦʢʦʨʠʯʥʝʚʳʡ ʨʘʩʪʚʦʨ 

ʛʫʤʠʥʦʧʦʜʦʙʥʳʭ ʚʝʱʝʩʪʚ, ʧʦ ʭʠʤʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʧʦʭʦʞʠʭ ʥʘ  ʧʨʠʨʦʜʥʳʝ ʛʫʤʠʥʦʚʳʝ 

ʢʠʩʣʦʪʳ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʤʝʪʦʜʘ ð ʚ ʫʪʠʣʠʟʘʮʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʦʚ ʎɹʂ, ʜʝʰʝʚʠʟʥʘ 

ʩʳʨʴʷ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʩʪʦʠʪ ʦʪʥʝʩʪʠ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ,  

ʥʘʩʣʝʜʫʝʤʳʭ ʠʟ ʩʳʨʴʷ ʠ ʤʝʥʴʰʫʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʘʩʪʝʥʠʷʤ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ  ʧʨʠʨʦʜʥʳʤʠ ʛʫʤʠʥʦʚʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ [1]. 

ʇʨʦʠʟʚʦʜʥʳʝ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ð ʦʩʥʦʚʥʘʷ ʦʨʛʘʥʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʦʯʚʳ, ʚʦʜʳ 

ʠ ʪʚʝʨʜʳʭ ʛʦʨʶʯʠʭ ʠʩʢʦʧʘʝʤʳʭ. ɻʫʤʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ ʦʙʨʘʟʫʶʪʩʷ ʧʨʠ ʨʘʟʣʦʞʝʥʠʠ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ ʞʠʚʳʭ ʦʩʪʘʪʢʦʚ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 

ʩʨʝʜʳ. ʇʝʨʚʦʩʪʝʧʝʥʥʘʷ ʨʦʣʴ ʚ ʦʙʦʛʘʱʝʥʠʠ ʪʝʭʥʦʛʝʥʥʳʭ ʵʣʶʚʠʝʚ ɻ ʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ 

ʧʨʠʥʘʜʣʝʞʠʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ, ʩʧʦʩʦʙʥʳʤ ʨʘʩʪʠ ʠ ʨʘʟʤʥʦʞʘʪʴʩʷ ʥʘ ʙʝʜʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ 

ʩʨʝʜʘʭ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʛʨʠʙʳ, ʦʣʠʛʦʪʨʦʬʳ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʩʧʦʩʦʙʥʳ 

ʨʘʟʣʘʛʘʪʴ ʩʠʣʠʢʘʪʳ. ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʳʡ ʬʘʢʪ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʩʳʨʴʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʷʚʣʷʶʪʩʷ ʪʦʨʬ, ʧʦʯʚʘ, ʙʫʨʳʝ ʠ ʚʳʚʝʪʨʠʚʰʠʝʩʷ ʢʘʤʝʥʥʳʝ ʫʛʣʠ [2ï3]. 

ɻʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʧʦʣʫʯʘʶʪ ʠʟ ʥʠʭ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʜʢʠʩʣʝʥʠʷ ʱʝʣʦʯʥʳʤ ʨʘʩʪʚʦʨʦʤ ʧʫʪʝʤ 

ʵʢʩʪʨʘʢʮʠʠ ʠʟ ʵʪʠʭ ʧʨʦʜʫʢʪʦʚ. ɻʫʤʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ  ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ: 

ïʚ  ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʙʫʨʝʥʠʠ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʩʢʚʘʞʠʥ; 

ïʚ ʧʠʱʝʚʦʡ  ʦʪʨʘʩʣʠ ð ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ  ʧʠʚʦʚʘʨʝʥʠ;̫ 

ïʚ ʤʝʜʠʮʠʥʝ; 

ïʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ð ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ, ʦʩʦʙʝʥʥʦ ʧʦʩʣʝ 

ʠʩʪʦʱʝʥʠʷ ʵʪʠʭ ʧʦʯʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʣʝʪʥʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜ ʦʜʥʠ ʠ ʪʝ ʞʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ.  

ɻʫʤʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ ʪʘʢʞʝ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʳ ʚ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʦʢ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʟʥʘʯʠʪʝʣʴʥʦ, ʠʥʦʛʜʘ ʜʦ 50%, ʧʦʚʳʰʘʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʀʭ 

ʪʘʢʞʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʘʩʦʣʝʥʥʳʭ ʟʝʤʝʣʴ, ʟʝʤʝʣʴ ʩ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʧʝʩʯʘʥʳʭ ʛʨʫʥʪʦʚ ʠ ʜʨ. ʆʥʠ ʪʘʢʞʝ ʧʨʠʤʝʥʷʶʪʩʷ  ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

ʜʣʷ ʫʜʘʣʝʥʠʷ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʞʠʚʦʪʥʳʭ [4]. 

ɻʫʤʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ ʦʪʜʘʶʪ ʞʠʚʳʤ ʦʨʛʘʥʠʟʤʘʤ ʥʝʦʙʭʦʜʠʤʳʝ ʠʤ ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ 

ʧʦʩʪʝʧʝʥʥʦ, ʧʦ ʤʝʨʝ ʠʭ ʧʦʪʨʝʙʣʝʥʠʷ, ʩʦʭʨʘʥʷʷ ʪʝʤ ʩʘʤʳʤ ʥʝʦʙʭʦʜʠʤʳʡ ʟʘʧʘʩ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ 

ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʧʦʢʦʣʝʥʠʡ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢʠ ʧʦʣʫʯʝʥʠʷ ʛʫʤʘʪʘ ʢʘʣʠʷ ʠʟ 

ʦʢʠʩʣʝʥʥʦʡ ʦʨʛʘʥʠʯʝʩʢʦʡ ʤʘʩʩʳ ʂʳʟʳʣ-ʂʠʡʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʦʜʥʦ-

ʱʝʣʦʯʥʦʡ ʩʨʝʜʳ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʘʢʪʠʚʘʮʠʠ ʚʦʜʳ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʵʣʝʢʪʨʦʣʠʟʘ 

ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʘʮʠʷ ʚʦʜʳ, ʪ. ʝ. ʚʦʜʘ ʦʢʘʟʳʚʘʝʪʩʷ ʥʘʩʳʱʝʥʥʦʡ ʩʚʦʙʦʜʥʳʤ ʚʦʜʦʨʦʜʦʤ, ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʢʠʩʣʦʪʥʦʡ ʠ ʱʝʣʦʯʥʦʡ ʚʦʜʥʦʡ ʩʨʝʜʳ [5]. 
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ɺ ʩʦʩʪʘʚʝ ʛʫʤʠʥʦʚʳʭ ʚʝʱʝʩʪʚ ʥʘʡʜʝʥʳ ʦʪ 40% ʜʦ 60% ʫʛʣʝʨʦʜʘ; 3ï5% ʘʟʦʪʘ; 30ï40% 

ʢʠʩʣʦʨʦʜʘ, ʘ ʪʘʢʞʝ ʠʤʝʶʪʩʷ ʚʦʜʦʨʦʜ, ʩʝʨʘ, ʬʦʩʬʦʨ, ʤʥʦʛʠʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʢʘʪʠʦʥʳ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʤʠʢʨʦʵʣʝʤʝʥʪʳ [2]. 

ʎʝʣʴ ʨʘʙʦʪ :r ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʧʦʣʫʯʝʥʠʷ ʚʦʜʦ-ʫʛʦʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʠʟ ʛʫʤʘʪʘ ʢʘʣʠʷ 

ʠʟ ʧʠʨʦʣʠʟʥʦʡ ʩʤʦʣʳ ʠ ʙʝʨʪʦʣʝʪʦʚʦʡ ʩʦʣʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʠʩʣʦʨʦʜʥʦʛʦ ʙʘʣʘʥʩʘ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʩʪʚʦʨʘ. 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ 

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʚʦʜʦʫʛʦʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʧʨʦʮʝʩʩʳ ʠʟʤʝʣʴʯʝʥʠ,̫ ʧʦʤʦʣʘ  ʠ ʩʦʟʜʘʥʠʷ 

ʜʠʩʧʝʨʩʥʦʩʪʠ ʫʛʣʷ ʷʚʣʷʪʁʩʷ ʪʨʫʜʦʝʤʢʦʡ  ʨʘʙʦʪʦʡ, ʪʨʝʙʫʝʤʦʡ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ. 

ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʦʜʦʫʛʦʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʨʠʤʝʥʷʣʠ ʘʢʪʠʚʠʨʦʚʘʥʥʫʶ ʚʦʜʫ. ɼʣʷ 

ʘʢʪʠʚʘʮʠʠ ʚʦʜʳ ʩʜʝʣʘʣʠ ʩʧʝʮʠʘʣʴʥʳʡ ʘʧʧʘʨʘʪ ʵʣʝʢʪʨʦʣʠʟʝʨ.  

ɺ ʧʨʦʮʝʩʩʝ ʘʢʪʠʚʘʮʠʠ ʚ ʢʘʪʦʜʥʦʡ ʢʘʤʝʨʝ ʦʙʨʘʟʫʝʪʩʷ ʢʘʪʦʣʠʪ (ʱʝʣʦʯʥʘʷ ʩʨʝʜʘ), ʚ 

ʘʥʦʜʥʦʡ ʢʘʤʝʨʝ ʘʥʦʣʠʪ (ʢʠʩʣʦʪʥʘʷ ʩʨʝʜʘ). ʨʅ ʩʨʝʜ rʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʠʟʤʝʨʷʣʠ 

ʠʦʥʦʤʝʨʦʤ ʕɺ-74 ʠ ʨʅ-ʤʝʪʨʦʤ  ʀ-500. 

ʘ) ʂʘʪʦʣʠʪ (ʱʝʣʦʯʥʘʷ ʚʦʜʘ) ʨʅ ʦʪ 10,8 ʝʜ. ʜʦ 11 ʝʜ. 

ʙ) ɸʥʦʣʠʪ (ʢʠʩʣʦʪʥʘʷ ʚʦʜʘ) ʨʅ ʦʪ 5,2 ʝʜ. ʜʦ 4,9 ʝʜ. 

ɼʣʷ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʦʢʠʩʣʝʥʥʦʛʦ ʙʫʨʦʛʦ ʫʛʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ɸʣʘʡʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ. 

ʀʩʩʣʝʜʫʝʤʳʡ ʫʛʦʣʴ ʧʨʦʧʫʩʢʘʣʠ ʯʝʨʝʟ ʩʠʪʦ ʩ ʨʘʟʤʝʨʦʤ ʷʯʝʝʢ 1,0 ʤʤ.  

ɺ ʣɻʝʢʪʨʦʤʝʰʘʣʢʫ ʟʘʩʳʧʘʣʠ 400 ʛ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʡ ʫʛʦʣʴʥʦʡ ʤʝʣʦʯʠ ʠ ʜʦʙʘʚʠʣʠ 1 ʣ 

ʱʝʣʦʯʥʦʡ ʚʦʜʳ ʨʅ = 11 ʝʜ., ʦʩʪʘʚʠʣʠ ʩʪʦʷʪʴ ʥʘ 3 ʯ, ʧʝʨʝʤʝʰʠʚʘ ̫ʢʘʞʜʳʝ 15 ʤʠʥ.  

ʇʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ ʧʨʦʧʫʩʪʠʣʠ ʯʝʨʝʟ ʬʠʣʴʪʨ. ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʚʦʜʦʫʛʦʣʴʥʳʡ ʨʘʩʪʚʦʨ 

ʠʩʧʦʣʴʟʫʝʤ ʩʧʝʮʠʘʣʴʥʫʶ ʩʘʤʦʜʝʣʴʥʫʶ ʫʩʪʘʥʦʚʢʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʫ  ʁʥʘ ʈʠʩʫʥʢʝ. 

 

 
 

ʈʠʩʫʥʦʢ. ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ: 1 ð ʢʦʤʧʨʝʩʩʦʨ ʜʣʷ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ; 2 ð ʝʤʢʦʩʪʴ ʜʣʷ 

ʚʦʜʦʫʛʦʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ (ʵʤʫʣʴʩʠʷ); 3 ð ʤʘʥʦʤʝʪʨ; 4 ð ʚʝʥʪʠʣʴ; 5 ð ʬʦʨʩʫʥʢʘ 

 

ʇʨʠʛʦʪʦʚʣʝʥʥʘ ̫ʩʤʝʩ ɹʚʦʜʦʫʛʦʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʩʦʩʪʘʚ: 94% ð 

ʨʘʩʪʚʦʨʘ ʛʫʤʘʪʘ ʢʘʣʠʷ, 5% ð ʫʛʦʣʴʥʦʡ ʩʤʦʣ,r 1% ð ʙʝʨʪʦʣʝʪʦʚʦʡ ʩʦʣʠ (ʩʠʣʴʥʦʛʦ 

ʦʢʠʩʣʠʪʝʣ,̫ ʦʙʦʛʘʱʘʶʱʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ  ʨʘʩʪʚʦʨʝ). 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʛʦʨʝʥʠʷ ʚʦʜʦʫʛʦʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ.  

ɺʦʜʦ-ʫʛʦʣʴʥʳʡ ʨʘʩʪʚʦʨ ʟʘʣʠʚʘʝʤ ʚ ʝʤʢʦʩʪʴ ʠ ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʳʚʘʝʤ ʢʨʳʰʢʫ ʫʩʪʘʥʦʚʢʠ. 

ʉ ʧʦʤʦʱʴʶ ʢʦʤʧʨʝʩʩʦʨʘ ʧʦʜʘʝʤ  ʩʞʘʪʳʡ ʚʦʟʜʫʭ ʜʘʚʣʝʥʠʝʤ ʜʦ 3 ʢʛʩ/ʩʤ2. 

ʉ ʦʪʢʨʳʪʠʝʤ ʚʝʥʪʠʣʷ (4) ʠʟ ʬʦʨʩʫʥʢʠ (5) ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʛʨʝʪʫʶ 

ʧʝʯʴ ʚʧʨʳʩʢʠʚʘʝʪʩʷ  ʩʤʝʩʴ ʚʦʜʦ-ʫʛʦʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʚ ʚʠʜʝ ʘʵʨʦʟʦʣʠ. ɸɻ ʨʦʟʦʣʴ ʥʘʯʠʥʘʝʪ 

ʛʦʨʝʪʴ ʩ ʚʳʜʝʣʝʥʠʝʤ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. 
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ʧʦʢʘʟʘʥʠʝ ʧʨʠʙʦʨʘ ʩʦʩʪʘʚʣʷʝʪ, 1035 Áʉ. 

 

ʉʪʘʜʠʠ ʩʞʠʛʘʥʠʷ ʚʦʜʦʫʛʦʣʴʥʦʛʦ ʪʦʧʣʠʚʘ 

 
ʂʦʤʧʨʝʩʩʦʨ ʜʣʷ ʩʞʘʪʠʷ ʚʦʟʜʫʭʘ  

Ź 

ɽʤʢʦʩʪʴ ʜʣʷ  ʚʦʜʦʫʛʦʣʴʥʦʛʦ ʪʦʧʣʠʚʘ 

Ź 

ʌʦʨʩʫʥʢʘ 

Ź 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʛʨʝʪʘʷ ʧʝʯʴ ʜʣʷ ʩʞʠʛʘʥʠʷ  

ʚʦʜʦʫʛʦʣʴʥʦʛʦ ʪʦʧʣʠʚʘ 

 

ɺʳʚʦʜʳ 

1. ʀʩʩʣʝʜʦʚʘʥ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʜʦʫʛʦʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʩʤʝʩʠ: 94% 

ʨʘʩʪʚʦʨʘ ʛʫʤʘʪʘ ʢʘʣʠʷ, 5% ʫʛʦʣʴʥʦʡ ʩʤʦʣ,r 1% ʙʝʨʪʦʣʝʪʦʚʦʡ ʩʦʣʠ (KClO4). 

2. ʉʜʝʣʘʥʘ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʩʞʠʛʘʥʠʷ ʚʦʜʦ-ʫʛʦʣʴʥʦʛʦ ʪʦʧʣʠʚʘ, ʜʘʚʣʝʥʠʝ ʢʦʪʦʨʦʛʦ 

ʧʦʚʳʰʘʝʪʩʷ ʜʦ 3 ʢʛ/ʩʤ2. ʀʤʝʝʪʩʷ ʬʦʨʩʫʥʢʘ ʜʣʷ ʚʧʨʳʩʢʠʚʘʥʠʷ ʘʵʨʦʟʦʣʴʥʦʡ ʩʤʝʩʠ. 

3. ʀʩʩʣʝʜʦʚʘʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʛʦʨʝʥʠʷ ʚʦʜʦʫʛʦʣʴʥʦʛʦ ʪʦʧʣʠʚʘ, ɹʝʨʪʦʣʝʪʦʚʘ 

ʩʦʣʴ ʢʘʢ ʩʠʣʴʥʳʡ ʦʢʠʩʣʠʪʝʣʴ ʧʦʚʳʰʘʝʪ ʢʠʩʣʦʨʦʜʥʳʡ ʙʘʣʘʥʩ ʚʦʜʦʫʛʦʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ. 

4. ʊʝʤʧʝʨʘʪʫʨʘ ʛʦʨʝʥʠʷ  ʚʦʜʦʫʛʦʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʩʦʩʪʘʚʣʷʝʪ 1035 Áʉ. 
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MOBILE APPLICATION FOR RECORDING THE RESULTS  

OF LABORATORY RESEARCH OF A SYNTHETIC CHEMIST 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʩ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ Android, ʧʦʟʚʦʣʷʶʱʝʝ ʬʠʢʩʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʠʤʠʢʘ-ʩʠʥʪʝʪʠʢʘ. ʇʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʙʘʟʦʚʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ çɿʘʤʝʪʢʠ ʭʠʤʠʢʘè. 

 

Abstract. This article discusses an application for mobile devices with the Android operating 

system that allows you to record the results of laboratory research of a synthetic chemist. An 

overview of the basic functionality of the Chemical Notes mobile application is presented. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʘ ʫʯʝʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, 

ʣʘʙʦʨʘʪʦʨʥʳʡ ʞʫʨʥʘʣ, ʦʨʛʘʥʠʯʝʩʢʠʡ ʩʠʥʪʝʟ, ʵʣʝʢʪʨʦʥʥʘʷ ʣʘʙʦʨʘʪʦʨʥʘʷ ʟʘʧʠʩʥʘʷ ʢʥʠʞʢʘ. 

 

Keywords: research accounting systems, mobile application, laboratory journal, organic 

synthesis, electronic laboratory notebook. 

 

ɺʝʜʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʞʫʨʥʘʣʘ ð ʥʝʦʪʲʝʤʣʝʤʘʷ ʠ ʚʘʞʥʘʷ ʯʘʩʪʴ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʨʘʙʦʪʝ. ʃʘʙʦʨʘʪʦʨʥʳʡ ʞʫʨʥʘʣ ʠʣʠ ʣʘʙʦʨʘʪʦʨʥʘʷ ʟʘʧʠʩʥʘʷ ʢʥʠʞʢʘ ʭʠʤʠʢʘ-ʩʠʥʪʝʪʠʢʘ ð ɻ ʪʦ 

ʨʫʢʦʧʠʩʥʳʡ ʪʝʢʩʪ ʩʦ ʩʭʝʤʘʤʠ ʩʠʥʪʝʟʘ ʠ ʫʩʣʦʚʠʷʤʠ ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʢʮʠʡ, ʭʠʤʠʯʝʩʢʠʤʠ 

ʨʘʩʯʝʪʘʤʠ, ʚʳʭʦʜʘʤʠ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʡ, ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʠ ʜʨʫʛʠʤʠ ʜʘʥʥʳʤʠ. ʇʝʨʝʭʦʜ ʢ 

ʵʣʝʢʪʨʦʥʥʦʤʫ ʩʧʦʩʦʙʫ ʚʝʜʝʥʠʷ ʪʘʢʦʛʦ ʞʫʨʥʘʣʘ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʬʠʢʩʘʮʠʠ ʠ 

ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʦʙʣʝʛʯʠʪʴ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, 

ʩʦʢʨʘʪʠʪʴ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʫʩʪʨʘʥʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦ ʧʝʨʝʧʠʩʳʚʘʥʠʶ ʪʝʢʩʪʦʚ, ʫʤʝʥʴʰʘʷ 

ʨʠʩʢ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʠʣʠ ʧʦʪʝʨʠ ʜʘʥʥʳʭ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʟʨʘʙʦʪʘʥʦ 

ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʧʠʩʥʳʭ ʢʥʠʞʝʢ, ʧʨʝʜʣʘʛʘʶʱʠʭ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʜʘʥʥʳʭ, ʩʨʝʜʠ ʥʠʭ Labstep, 

LabArchives, Labfolder, Benchling, Mbook, sciNote, RSpace, eLabJournal, Signals Notebook ʠ 

ʜʨʫʛʠʝ [1]. ʆʜʥʘʢʦ ʥʝ ʚʩʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʣʘʙʦʨʘʪʦʨʠʡ ʠʤʝʶʪ ʨʝʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʢʫʧʢʠ 

ʠ ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʫʨʥʘʣʦʚ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʞʜʦʛʦ 

ʩʦʪʨʫʜʥʠʢʘ ʦʪʜʝʣʴʥʳʤ ʨʘʙʦʯʠʤ ʤʝʩʪʦʤ ʩ ʧʝʨʩʦʥʘʣʴʥʳʤ ʢʦʤʧʴʶʪʝʨʦʤ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʵʣʝʢʪʨʦʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʫʨʥʘʣʦʚ, ʧʨʝʜʣʘʛʘʝʤʳʭ ʥʘ ʨʳʥʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʩʣʫʛ, ʠʤʝʝʪ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ ʩʣʠʰʢʦʤ ʩʣʦʞʥʳʡ ʠʥʪʝʨʬʝʡʩ. ɼʣʷ ʦʩʚʦʝʥʠʷ 

ʪʘʢʠʭ ʧʨʠʣʦʞʝʥʠʡ ʪʨʝʙʫʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʢʫʨʩʳ 
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ʦʙʫʯʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʣʘʛʘʝʤʳʡ ʘʨʩʝʥʘʣ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʘʩʩʯʠʪʘʥ ʥʘ 

ʢʨʫʧʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʣʘʙʦʨʘʪʦʨʠʠ ʚ ʨʘʟʥʳʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʤʥʦʛʠʝ ʬʫʥʢʮʠʠ 

ʦʩʪʘʶʪʩʷ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʦʟʜʘʥʠʠ ʙʶʜʞʝʪʥʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʠʤʠʢʘ-ʩʠʥʪʝʪʠʢʘ ʧʦʜ ʧʦʧʫʣʷʨʥʫʶ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ Android, ʢʦʪʦʨʦʝ 

ʙʳ ʩʚʦʙʦʜʥʦ ʫʩʪʘʥʘʚʣʠʚʘʣʦʩʴ ʠʟ ʤʘʛʘʟʠʥʘ ʧʨʠʣʦʞʝʥʠʡ ʠ ʠʤʝʣʦ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ. ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʝʩʢʪʦʧʥʦʛʦ, ʠʤʝʝʪ 

ʜʦʩʪʫʧ ʢ ʧʘʤʷʪʠ ʫʩʪʨʦʡʩʪʚʘ ʠ ʫʜʦʙʥʦ ʪʝʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚʩʝʛʜʘ ʧʦʜ ʨʫʢʦʡ. ʇʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝʤ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʩʝʪʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʦʣʴʟʦʚʘʥʠʷ ʥʝʢʦʪʦʨʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʧʨʠʣʦʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤ ʀʥʪʝʨʥʝʪ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʨʠʣʦʞʝʥʠʝ çɿʘʤʝʪʢʠ ʍʠʤʠʢʘè ʨʘʟʨʘʙʦʪʘʥʦ ʜʣʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Android 

(ʚʝʨʩʠʷ Marshmallow ʠ ʙʦʣʝʝ ʧʦʟʜʥʠʝ).  

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ 

ʩʨʝʜʩʪʚʘ: ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Kotlin 1.4.32, ʷʟʳʢ ʩʚʦʙʦʜʥʦʛʦ ʦʧʠʩʘʥʠʷ ʩʪʨʫʢʪʫʨ 

ʵʣʝʤʝʥʪʦʚ XML ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ Android Studio 4.2.1. ʄʦʙʠʣʴʥʦʝ 

ʧʨʠʣʦʞʝʥʠʝ ʨʘʙʦʪʘʝʪ ʚ ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ (ʙʝʟ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ). ʀʥʪʝʨʬʝʡʩ 

ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʠ ʚʳʧʦʣʥʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʘʤʠ Material 

Design (https://material.io/). 

ʇʝʨʩʦʥʘʣʴʥʦʝ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ çɿʘʤʝʪʢʠ ʍʠʤʠʢʘè ʨʘʟʨʘʙʦʪʘʥʦ ʜʣʷ ʫʯʝʪʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʠʤʠʢʘ-ʩʠʥʪʝʪʠʢʘ ʠ ʨʝʘʣʠʟʫʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

-ʬʠʢʩʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʧʦʜʛʦʪʦʚʢʝ, ʧʨʦʚʝʜʝʥʠʶ ʭʠʤʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ, ʚʳʜʝʣʝʥʠʶ, 

ʦʯʠʩʪʢʝ ʠ ʘʥʘʣʠʟʫ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ; 

-ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʤʘʩʩʳ ʠ ʦʙʲʝʤʘ ʩʦʝʜʠʥʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ, ʥʘ ʦʩʥʦʚʝ ʠʭ ʭʠʤʠʯʝʩʢʠʡ ʢʦʣʠʯʝʩʪʚ; 

-ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʝʥʠʷ ʢʦʤʤʝʥʪʘʨʠʝʚ ʦ ʭʦʜʝ ʧʨʦʪʝʢʘʥʠʷ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʩ 

ʫʢʘʟʘʥʠʝʤ ʜʘʪʳ ʠ ʚʨʝʤʝʥʠ; 

ɺʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʝʥʠʷ ʟʘʤʝʪʦʢ, ʩʦʩʪʘʚʣʝʥʠʷ ʩʧʠʩʢʦʚ ʜʝʣ, ʬʠʢʩʘʮʠʠ ʠʜʝʡ. 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʧʨʠʣʦʞʝʥʠʷ, ʥʘ ʵʢʨʘʥʝ ʤʦʙʠʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʦʷʚʣʷʝʪʩʷ ʷʨʣʳʢ ʩ 

ʥʘʜʧʠʩʴʶ: çɿʘʤʝʪʢʠ ʍʠʤʠʢʘè. ʇʨʠ ʟʘʧʫʩʢʝ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʠʜʠʪ ʜʚʘ 

ʦʩʥʦʚʥʳʭ ʨʘʟʜʝʣʘ: çʉʠʥʪʝʟʳè ʠ çɿʘʤʝʪʢʠè (ʈʠʩʫʥʦʢ 1).  

ɺ ʨʘʟʜʝʣʝ çʉʠʥʪʝʟʳè ʭʨʘʥʠʪʩʷ ʩʧʠʩʦʢ ʧʨʦʚʝʜʝʥʥʳʭ ʠ ʧʣʘʥʠʨʫʝʤʳʭ ʢ ʧʨʦʚʝʜʝʥʠʶ 

ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. ɺ ʥʝʤ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘʠʤʝʥʦʚʘʥʠʝ, ʠʟʦʙʨʘʞʝʥʠʝ ʩʭʝʤʳ ʩʠʥʪʝʟʘ ʠ 

ʢʨʘʪʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʝʪʦʜʠʢʠ. ʀʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʚ ʩʧʠʩʦʢ 

ʩʠʥʪʝʟʦʚ ʥʦʚʳʝ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ç+è ʚ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʵʢʨʘʥʘ.  

ʈʘʟʜʝʣ çɿʘʤʝʪʢʠè ʧʦʟʚʦʣʷʝʪ ʬʠʢʩʠʨʦʚʘʪʴ ʚ ʚʠʜʝ ʪʝʢʩʪʘ ʩʚʦʠ ʭʠʤʠʯʝʩʢʠʝ ʠʜʝʠ, 

ʩʠʶʤʠʥʫʪʥʳʝ ʤʳʩʣʠ, ʧʣʘʥ ʨʘʙʦʪʳ ʥʘ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ, ʥʘʧʦʤʠʥʘʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʩʜʝʣʘʪʴ ʠ ʜʨ.  

ɺ ʧʨʠʣʦʞʝʥʠʠ çɿʘʤʝʪʢʠ ʍʠʤʠʢʘè ʧʨʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ ʠʣʠ ʜʦʙʘʚʣʝʥʠʠ ʥʦʚʦʡ ʢʘʨʪʦʯʢʠ 

ʩ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʝʡ ʚʩʷ ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʠʥʪʝʟʘ ʠʥʬʦʨʤʘʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʘ 

ʧʦ ʯʝʪʳʨʝʤ ʚʢʣʘʜʢʘʤ. ʂʘʢ ʧʨʘʚʠʣʦ, ʨʘʙʦʪʘ ʭʠʤʠʢʘ-ʩʠʥʪʝʪʠʢʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʚʳʙʦʨʘ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʩʠʥʪʝʟʘ ʮʝʣʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʠʟ ʢʦʤʤʝʨʯʝʩʢʠ ʜʦʩʪʫʧʥʳʭ ʠʩʭʦʜʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ. ɺ ʨʘʟʜʝʣʝ çʆʧʠʩʘʥʠʝè ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʠʩʘʪʴ ʥʘʟʚʘʥʠʝ ʩʠʥʪʝʟʘ, ʟʘʛʨʫʟʠʪʴ 
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ʠʟʦʙʨʘʞʝʥʠʝ ʩʦ ʩʭʝʤʦʡ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ, ʩʢʦʧʠʨʦʚʘʪʴ ʠ ʚʩʪʘʚʠʪʴ ʪʝʢʩʪ ʩ ʤʝʪʦʜʠʢʦʡ 

ʧʨʦʚʝʜʝʥʠʷ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ (ʈʠʩʫʥʦʢ 2). 

 
 

ʈʠʩʫʥʦʢ 1. ʀʥʪʝʨʬʝʡʩ ʛʣʘʚʥʦʛʦ ʵʢʨʘʥʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʜʚʫʭ ʨʘʟʜʝʣʦʚ: çʉʠʥʪʝʟʳè ʠ çɿʘʤʝʪʢʠè 

 

 
ʈʠʩʫʥʦʢ 2. ʀʥʪʝʨʬʝʡʩ ʵʢʨʘʥʘ ʩ ʬʫʥʢʮʠʝʡ ʜʦʙʘʚʣʝʥʠʷ ʦʧʠʩʘʥʠʷ ʩʠʥʪʝʟʘ ʠ ʨʘʩʯʝʪʘ ʨʝʘʛʝʥʪʦʚ 
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ɼʘʣʝʝ ʧʨʦʚʦʜʷʪʩʷ ʨʘʩʯʝʪʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚ ʨʝʘʛʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ. ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʤʦʞʝʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʩʩʯʠʪʘʪʴ ʤʘʩʩʫ ʠ ʦʙʲʝʤ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʚʩʪʫʧʘʶʱʠʭ ʚ ʨʝʘʢʮʠʶ, 

ʠʩʭʦʜʷ ʠʟ ʠʭ ʭʠʤʠʯʝʩʢʠʭ ʢʦʣʠʯʝʩʪʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʠʩʢʣʶʯʠʪʴ ʬʘʢʪʦʨ ʯʝʣʦʚʝʯʝʩʢʦʡ ʦʰʠʙʢʠ ʥʘ 

ʵʪʘʧʝ ʨʘʩʯʝʪʘ ʩʠʥʪʝʟʘ.  

ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ð ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʩʠʥʪʝʟ ʮʝʣʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. ɼʘʪʘ ʧʨʦʚʝʜʝʥʠʷ 

ʨʝʘʢʮʠʠ, ʧʦʨʷʜʦʢ ʠ ʩʢʦʨʦʩʪʴ ʜʦʙʘʚʣʝʥʠʷ ʨʝʘʛʝʥʪʦʚ, ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ð ʚʩʝ 

ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʢʮʠʠ ʭʠʤʠʢ-ʩʠʥʪʝʪʠʢ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘʧʠʩʳʚʘʝʪ ʚ ʨʘʙʦʯʠʡ 

ʞʫʨʥʘʣ. ʊʝʧʝʨʴ ʤʦʞʥʦ ʙʫʜʝʪ ʬʠʢʩʠʨʦʚʘʪʴ ʠʭ ʚ ʤʦʙʠʣʴʥʦʤ ʧʨʠʣʦʞʝʥʠʠ, ʧʝʨʝʡʜʷ ʢ ʪʨʝʪʴʝʡ 

ʚʢʣʘʜʢʝ ð çʍʦʜè, ʛʜʝ ʩʦʭʨʘʥʷʶʪʩʷ ʚʩʝ ʢʦʤʤʝʥʪʘʨʠʠ, ʜʦʙʘʚʣʷʝʤʳʝ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʠ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ, ʩ ʫʢʘʟʘʥʠʝʤ ʜʘʪʳ ʠ ʚʨʝʤʝʥʠ (ʈʠʩʫʥʦʢ 3). ɿʜʝʩʴ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʢʘʯʝʩʪʚʦ 

ʠ ʩʧʦʩʦʙʳ ʦʯʠʩʪʢʠ ʨʘʩʪʚʦʨʠʪʝʣʝʡ, ʪʝʤʧʝʨʘʪʫʨʫ ʢʠʧʝʥʠʷ ʧʨʠ ʧʝʨʝʛʦʥʢʝ, ʚʨʝʤʷ ʥʘʯʘʣʘ 

ʧʨʦʚʝʜʝʥʠʷ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʠ ʜʦʙʘʚʣʝʥʠʷ ʨʝʘʛʝʥʪʘ, ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʨʝʘʢʮʠʦʥʥʦʡ 

ʩʤʝʩʠ, ʚʨʝʤʷ ʫʜʝʨʞʠʚʘʥʠʷ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ, 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʚʦʨʠʪʝʣʷ ʧʨʠ ʵʢʩʪʨʘʢʮʠʠ, ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʠ ʭʨʦʤʘʪʦʛʨʘʬʠʠ 

ʵʣʶʝʥʪʘ ʠʣʠ ʩʠʣʠʢʘʛʝʣʷ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʜʝʨʞʠʚʘʥʠʷ ʠʩʭʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʧʨʦʜʫʢʪʦʚ 

ʨʝʘʢʮʠʠ, ʚʨʝʤʷ ʚʳʜʝʨʞʠʚʘʥʠʷ ʥʘʜ ʦʩʫʰʠʪʝʣʝʤ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʚʘʞʥʦ ʧʨʠ 

ʧʦʚʪʦʨʥʦʤ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ.  

 

 
ʈʠʩʫʥʦʢ 3. ʀʥʪʝʨʬʝʡʩ ʵʢʨʘʥʘ ʩ ʬʫʥʢʮʠʝʡ ʜʦʙʘʚʣʝʥʠʷ ʢʦʤʤʝʥʪʘʨʠʝʚ ʧʦ ʭʦʜʫ ʩʠʥʪʝʟʘ ʠ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʧʨʦʜʫʢʪʘʤ ʨʝʘʢʮʠʠ 

 

ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤ ʵʪʘʧʦʤ ʨʘʙʦʪʳ ʭʠʤʠʢʘ-ʩʠʥʪʝʪʠʢʘ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʚʳʜʝʣʝʥʠʷ 

ʧʨʦʜʫʢʪʘ ʨʝʘʢʮʠʠ, ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʜʝʣʝʥʠʠ ʮʝʣʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʦʪ ʨʘʩʪʚʦʨʠʪʝʣʷ, 

ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ, ʦʩʪʘʚʰʠʭʩʷ ʨʝʘʛʝʥʪʦʚ. ʉʥʘʯʘʣʘ ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ 

ʦʙʨʘʙʘʪʳʚʘʶʪ, ʵʢʩʪʨʘʛʠʨʫʶʪ ʠ ʟʘʪʝʤ ʫʧʘʨʠʚʘʶʪ ʨʘʩʪʚʦʨʠʪʝʣʴ. ɼʘʣʝʝ ʧʨʦʜʫʢʪ ʦʯʠʱʘʶʪ ʩ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʝʜʫʶʱʠʡ ʤʝʪʦʜʦʚ: ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ, ʧʝʨʝʛʦʥʢʘ, ʭʨʦʤʘʪʦʛʨʘʬʠʷ. ʆʯʠʩʪʢʘ 

ʧʨʦʜʫʢʪʘ ʦʪ ʧʨʠʤʝʩʝʡ ʠʩʭʦʜʥʳʭ ʨʝʘʛʝʥʪʦʚ ʠ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʫʯʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ð ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ ʢʦʥʩʪʘʥʪ, ʥʘʧʨʠʤʝʨ, ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʣʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʪʘʢʞʝ ʢʨʠʪʝʨʠʷʤʠ ʯʠʩʪʦʪʳ. ʉʪʨʫʢʪʫʨʘ ʥʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ: ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʷʜʝʨʥʦʛʦ 

ʤʘʛʥʠʪʥʦʛʦ ʨʝʟʦʥʘʥʩʘ, ʠʥʬʨʘʢʨʘʩʥʘʷ ʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʘʷ ʩʧʝʢʪʨʦʩʢʦʧʠʷ, ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʷ ʠ ʜʨ.  

ʅʘ ʚʢʣʘʜʢʝ çɸʥʘʣʠʪʠʢʘè ʨʘʟʜʝʣʘ çʉʠʥʪʝʟʳè ʭʨʘʥʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʧʨʦʜʫʢʪʘʤ 

ʨʝʘʢʮʠʠ: ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ, ʤʦʣʷʨʥʘʷ ʤʘʩʩʘ ʧʨʦʜʫʢʪʘ ʨʝʘʢʮʠʠ, ʭʠʤʠʯʝʩʢʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʚʳʭʦʜ ʧʨʦʜʫʢʪʘ ʨʝʘʢʮʠʠ, ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʚʳʭʦʜ ʠ ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʚʳʭʦʜʘ 

ʧʨʦʜʫʢʪʘ ʨʝʘʢʮʠʠ ʦʪ ʪʝʦʨʝʪʠʯʝʩʢʠ ʚʦʟʤʦʞʥʦʛʦ.  

ɺ ʧʨʠʣʦʞʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʤʦʣʷʨʥʘʷ ʤʘʩʩʘ ʧʨʦʜʫʢʪʘ ʨʝʘʢʮʠʠ ʥʘ 

ʦʩʥʦʚʝ ʝʛʦ ʤʦʣʝʢʫʣʷʨʥʦʡ ʬʦʨʤʫʣʳ, ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʚʳʭʦʜ ʠ ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʚʳʭʦʜʘ ʧʨʦʜʫʢʪʘ 

ʨʝʘʢʮʠʠ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʤʦʣʷʨʥʘʷ ʤʘʩʩʘ ʩʣʦʞʥʳʭ ʤʦʣʝʢʫʣ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʛ/ʤʦʣʴ, ʯʠʩʣʝʥʥʦ 

ʨʘʚʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʝ, ʢʦʪʦʨʘʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ 

ʩʫʤʤʘ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʘʪʦʤʥʳʭ ʤʘʩʩ ʚʩʝʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʜʘʥʥʦʡ 

ʤʦʣʝʢʫʣʳ. ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʚʳʭʦʜ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʤʦʣʷʨʥʦʡ ʤʘʩʩʳ (M) ʧʨʦʜʫʢʪʘ 

ʨʝʘʢʮʠʠ ʠ ʝʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʢʦʣʠʯʝʩʪʚʘ (n) ʧʦ ʬʦʨʤʫʣʝ: 

 

m ʪʝʦʨ. (ʛ) = n (ʤʦʣʴ) ĀM (ʛ/ʤʦʣʴ). 

 
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʚʳʭʦʜʘ ð ɻ ʪʦ ʦʪʥʦʰʝʥʠʝ ʤʘʩʩʳ ʧʦʣʫʯʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ 

(m ʧʨʘʢʪ.) ʢ ʪʝʦʨʝʪʠʯʝʩʢʠ ʚʦʟʤʦʞʥʦʡ (m ʪʝʦʨ.): 

 

ɤ Ϸ =
m ʧʨʘʢʪ ʛ

m ʪʝʦʨ.ʛ
 Ā100%. 

 

ʇʨʠʣʦʞʝʥʠʝ çɿʘʤʝʪʢʠ ʍʠʤʠʢʘè ʧʦʟʚʦʣʷʝʪ ʟʘʛʨʫʞʘʪʴ ʠʟ çɻʘʣʝʨʝʠè ʨʘʟʣʠʯʥʳʝ 

ʠʟʦʙʨʘʞʝʥʠʷ: ʬʦʪʦʛʨʘʬʠʠ ʧʣʘʩʪʠʥʢʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ, ʩʧʝʢʪʨʦʚ 

ʗʄʈ, ʨʝʟʫʣʴʪʘʪʦʚ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʠ ʵʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʜʨ. ɺ ʧʨʦʛʨʘʤʤʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʧʨʘʚʢʠ ʜʘʥʥʳʭ ʧʦ ʩʠʥʪʝʟʫ ʩ ʧʦʤʦʱʴʶ ʬʘʡʣʘ ʩ ʨʘʩʰʠʨʝʥʠʝʤ 

.chn ʯʝʨʝʟ ʩʪʦʨʦʥʥʠʝ ʧʨʠʣʦʞʝʥʠʷ (ʧʦʯʪʦʚʳʡ ʢʣʠʝʥʪ, ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʩʝʨʚʠʩʳ ʦʙʣʘʯʥʦʛʦ 

ʭʨʘʥʝʥʠʷ ʬʘʡʣʦʚ ʠ ʜʨ.). ʇʨʠ ʟʘʛʨʫʟʢʝ ʚʳʛʨʫʞʝʥʥʦʛʦ ʬʘʡʣʘ ʚ ʨʘʟʜʝʣʝ çʉʠʥʪʝʟʳè ʜʦʙʘʚʣʷʝʪʩʷ 

ʟʘʧʠʩʴ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʬʘʡʣʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʦ ʧʨʦʩʪʦʝ, ʜʦʩʪʫʧʥʦʝ ʠ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦʝ ʧʝʨʩʦʥʘʣʴʥʦʝ 

ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʫʯʝʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʠʤʠʢʘ-

ʩʠʥʪʝʪʠʢʘ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ̫ ʚʣʷʶʪʩʷ ʧʦʣʥʦʪʘ 

ʠ ʥʘʛʣʷʜʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ ʩʠʥʪʝʟʫ ʥʘʨʷʜʫ ʩʦ  ʩʪʨʦʛʠʤ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʛʨʘʥʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʜʝʣʦʚ.  

 

ɿʘʢʣʶʯʝʥʠʝ 

ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ çɿʘʤʝʪʢʠ ʍʠʤʠʢʘè ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʩ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʦʡ Android ʫʩʪʨʘʥʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦ ʧʝʨʝʧʠʩʳʚʘʥʠʶ ʪʝʢʩʪʦʚ, ʫʤʝʥʴʰʘ ̫ʨʠʩʢ 

ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʠ ʧʦʪʝʨʠ ʜʘʥʥʳʭ, ʦʙʣʝʛʯʘʝʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʠ 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʇʨʠʣʦʞʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʳʡ ʜʦʩʪʫʧ ʢ 

ʥʝʦʙʭʦʜʠʤʳʤ ʜʘʥʥʳʤ, ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ 
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ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʩʦʙʠʨʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʥʘ ʦʜʥʦʡ ʚʢʣʘʜʢʝ, ʵʢʦʥʦʤʷ 

ʚʨʝʤʷ ʜʣʷ ʧʦʠʩʢʘ ʠʭ ʥʘ ʢʦʤʧʴʶʪʝʨʝ, ʚ ʠʥʪʝʨʥʝʪʝ ʠ ʟʘʤʝʥʷʷ ʧʨʘʢʪʠʢʫ ʨʘʩʧʝʯʘʪʢʠ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʣʘʛʘʪʴ ʢ ʙʫʤʘʞʥʦʤʫ ʞʫʨʥʘʣʫ. ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ çɿʘʤʝʪʢʠ 

ʍʠʤʠʢʘè ʩʦʜʝʨʞʠʪ ʦʧʠʩʘʥʥʳʝ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʥʘ ʜʘʥʥʦʤ 

ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʠʤʠʢʘ-

ʩʠʥʪʝʪʠʢʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʷ ʙʫʜʫʪ ʨʘʩʰʠʨʷʪʴʩʷ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʥʦ, ʯʪʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʨʙʦʥʦʚʦʡ 

ʢʠʩʣʦʪʳ (ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ) ʥʝʩʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ ʧʨʝʜʝʣʴʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʙʝʥʟʠʥ, 

ʢʝʨʦʩʠʥ, ʫʘʡʪ-ʩʧʠʨʪ, ʙʝʥʟʦʣ, ʪʦʣʫʦʣ, ʢʠʩʣʦʪ ʠ ʪ. ʜ.) ʨʘʩʱʝʧʣʷʶʪʩʷ ʠ ʦʙʨʘʟʫʶʪ ʩʚʦʙʦʜʥʳʝ 

ʨʘʜʠʢʘʣʳ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʭʠʤʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʦʙʨʘʟʫʶʪʩʷ 

ʥʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ. ʇʦʣʫʯʝʥʦ ʩʪʘʙʠʣʴʥʦʝ ʤʦʣʦʯʥʦ-ʵʤʫʣʴʩʠʦʥʥʦʝ ʢʦʤʧʦʟʠʮʠʦʥʥʦʝ ʪʦʧʣʠʚʦ 

ʥʝʬʝʣʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʩʦ ʩʣʝʜʫʶʱʠʤ  ʢʦʤʧʦʥʝʥʪʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ: 5:0,2:4,8 (50% 

ʙʝʥʟʠʥ, 2% ʣʝʜʷʥʘʷ ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ, 48% ʦʙʳʢʥʦʚʝʥʥʘʷ ʚʦʜʘ). ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʤʦʣʦʯʥʦ-ʵʤʫʣʴʩʠʦʥʥʦʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʪʦʧʣʠʚʘ ʧʨʦʚʝʜʝʥʦ ʩʞʠʛʘʥʠʝ ʠ 

ʦʧʨʝʜʝʣʝʥ ʧʨʦʮʝʩʩ ʩʪʘʙʠʣʴʥʦʛʦ ʛʦʨʝʥʠʷ. ɼʘʚʣʝʥʠʝ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʪʦʧʣʠʚʘ ʚ ʝʤʢʦʩʪʠ 

ʧʦʚʳʰʘʝʪʩʷ ʜʦ 3 ʢʛ/ʩʤ2  ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʘʵʨʦʟʦʣ ̫ʥʘ ʚʳʭʦʜʝ ʬʦʨʩʫʥʢʠ. ɺʦʩʧʣʘʤʝʥʝʥʠʝ 

ʘʵʨʦʟʦʣ ̫ ʧʨʦʠʩʭʦʜʠʪ ʚʥʫʪʨʠ ʥʠʭʨʦʤʦʚʦʡ ʩʧʠʨʘʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʢʘʣʘ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʝʪ 

ʧʨʠʤʝʨʥʦ 500 Áʉ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʨʦʮʝʩʩʘ ʩʪʘʙʠʣʴʥʦʛʦ ʛʦʨʝʥʠ ̫ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʪʦʧʣʠʚʘ 

ʩʧʠʨʘʣʴ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʠʩʪʦʯʥʠʢʫ ʥʘʧʨʷʞʝʥʠʷ 20 ʚʦʣʴʪ. 

 

Abstract. The article experimentally investigated that using a carboxylic acid (acetic acid), 

non-free radicals of saturated hydrocarbons (gasoline, kerosene, white alcohol, benzene, toluene, 

acids, etc.) are split and form free radicals, after which a chemical reaction occurs in as a result of 

which new connections are formed. A stable milk-emulsion composite fuel was obtained by the 

nephelometric method, with the following component ratio: 5:0.2:4.8 (50% gasoline, 2% glacial 

acetic acid, 48% ordinary water). After obtaining a stable milk-emulsion composite fuel, 

combustion was carried out and the process of stable combustion was determined. The pressure of 

the composite fuel in the container is increased to 3 kg/cm2 to obtain an aerosol at the nozzle outlet. 

The aerosol ignites inside the nichrome coil, the heating temperature is about 500 ÁC. To maintain 

the process of stable combustion of the composite fuel, the spiral is connected to a 20-volt voltage 

source.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʝʨʦʩʠʥ, ʵʤʫʣʴʩʠʷ, ʧʨʝʜʝʣʴʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ, 

ʨʘʜʠʢʘʣ, ʰʢʘʣʘ ʜʣʷ ʩʨʘʚʥʝʥʠʠ ʩʦʩʪʘʚʘ ʪʦʧʣʠʚʘ, ʢʦʤʧʨʝʩʩʦʨ, ʜʘʚʣʝʥʠʝ, ʤʘʥʦʤʝʪʨ.  

 

Keywords: kerosene, emulsion, saturated hydrocarbons, acetic acid, radical, scale for 

comparing fuel composition, compressor, pressure, pressure gauge. 
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ɺʚʝʜʝʥʠʝ 

ʅʝʬʪʴ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚ ʥʝʡ ʛʘʟʦʦʙʨʘʟʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʝʪʘʥʘ, ʩʦʜʝʨʞʠʪ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʨʘʟʣʠʯʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʚ 

ʤʦʣʝʢʫʣʘʭ ʢʦʪʦʨʳʭ ʦʪ ʧʷʪʠ ʫʛʣʝʨʦʜʥʳʭ ʘʪʦʤʦʚ ʜʦ ʤʥʦʛʠʭ ʜʝʩʷʪʢʦʚ. ɽʩʣʠ ʥʝʬʪʴ ʧʦʩʪʝʧʝʥʥʦ 

ʥʘʛʨʝʚʘʪʴ ʚ ʧʝʨʝʛʦʥʥʦʤ ʘʧʧʘʨʘʪʝ, ʪʦ ʚ ʥʘʯʘʣʝ ʦʥ ʧʝʨʝʭʦʜʠʪ ʚ ʧʘʨʦʦʙʨʘʟʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ 

ʦʪʛʦʥʷʝʪʩʷ ʫʛʣʝʚʦʜʦʨʦʜʳ ʩ ʥʝʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʠʤʝʶʱʠʝ ʙʦʣʝʝ ʥʠʟʢʫʶ 

ʪʝʤʧʝʨʘʪʫʨʫ ʢʠʧʝʥʠʷ. ʊʘʢ ʤʦʞʥʦ ʩʦʙʨʘʪʴ ʦʪʜʝʣʴʥʳʝ ʯʘʩʪʠ ʠʣʠ ʢʘʢ ʛʦʚʦʨʷʪ ʬʨʘʢʮʠʠ ʥʝʬʪʠ 

ʩʦʩʪʦʷʱʠʝ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʚʝʱʝʩʪʚ ʩ ʨʘʟʣʠʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʢʠʧʝʥʠʷ. ʆʙʳʯʥʦ ʧʨʠ ʪʘʢʦʡ 

ʬʨʘʢʮʠʦʥʥʦʡ ʧʝʨʝʛʦʥʢʝ ʧʦʣʫʯʘʶʪ ʪʨʠ ʦʩʥʦʚʥʳʝ ʬʨʘʢʮʠʠ. ʂʘʞʜʘʷ ʥʘ ʵʪʠʭ ʬʨʘʢʮʠʡ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦʡ ʨʘʟʛʦʥʢʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʬʨʘʢʮʠʡ ʤʝʥʝʝ ʩʣʦʞʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʊʘʢ ʛʘʟʦʣʠʥʦʚʫʶ ʬʨʘʢʮʠʶ, ʠʣʠ ʬʨʘʢʮʠʶ ʙʝʥʟʠʥʦʚ, ʨʘʟʛʦʥʷʶʪ ʥʘ: 

1. ʅ ï ʧʝʥʪʘʥ, ʢʠʧʷʱʠʡ ʧʨʠ 38 0ʉ;  

2. ʛʘʟʦʣʠʥ ʠʣʠ ʧʝʪʨʦʣʝʡʥʳʡ ʵʬʠʨ (ʬʨʘʢʮʠʷ ʦʪ 40 ʜʦ 70 0ʉ);  

3. ʉʦʙʩʪʚʝʥʥʦ ʙʝʥʟʠʥ (ʬʨʘʢʮʠʠ ʦʪ 700ʉ ʜʦ 1200ʉ);  

ʨʘʟʣʠʯʘʶʪ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʙʝʥʟʠʥʘ: ʘʚʠʘʮʠʦʥʥʳʡ, ʘʚʪʦʤʦʙʠʣʴʥʳʡ. 

ʉʫʱʥʦʩʪʴ ʢʨʝʢʠʥʛ-ʧʨʦʮʝʩʩʘ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ ʯʪʦ ʥʝʬʪʴ ʧʦʜʚʝʨʛʘʝʪʩʷ ʜʝʡʩʪʚʠʶ 

ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ. ʂʨʫʧʥʳʝ ʤʦʣʝʢʫʣʳ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ 

ʫʛʣʝʨʦʜʥʳʭ ʘʪʦʤʦʚ ʨʘʩʱʝʧʣʷʶʪʩʷ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʤʦʣʝʢʫʣʳ ʧʨʝʜʝʣʴʥʳʭ ʠ ʥʝʧʨʝʜʝʣʴʥʳʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʢʦʪʦʨʳʭ ʙʝʥʟʠʥ ʠ ʛʘʟʳ ʢʨʝʢʠʥʛʘ. 

ʂʨʝʢʠʥʛ ʦʙʳʯʥʦ ʚʝʜʫʪ ʧʨʠ ʜʘʚʣʝʥʠʠ 2-2,5 ʄʇʘ (20-25 ʘʪʤ) ʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʜʦ 4250ʉ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ð ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʘʪʘʣʠʟʘʪʦʨʦʚ (ʛʠʜʨʦʩʠʣʠʢʘʪ ʘʣʶʤʠʥʠʷ) 

ʫʚʝʣʠʯʠʚʘʶʱʠʡ ʚʳʭʦʜ ʠ ʫʣʫʯʰʘʶʱʠʭ ʢʘʯʝʩʪʚʦ ʙʝʥʟʠʥʘ. ʂʨʝʢʠʥʛ ʥʝʬʪʴ ʩ ʧʦʣʠʤʝʨʠʟʘʮʠʝʡ 

ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ ʢʨʝʢʠʥʛʘ ʧʦʚʳʰʘʝʪ ʚʳʭʦʜ ʙʝʥʟʠʥʘ ʠʟ ʩʳʨʦʡ ʥʝʬʪʠ ʜʦ 65-70% [1]. 

ʄʳ ʠʩʧʦʣʴʟʫʝʤ ʯʝʪʚʝʨʪʳʡ ʚʠʜ, ʯʪʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʩʧʝʨʩʥʦʡ ʩʨʝʜʳ ʦʙʨʘʟʦʚʳʚʘʝʪʩʷ 

ʪʦʥʢʘʷ ʧʣʝʥʢʘ ʠʟ ʞʠʜʢʦʩʪʠ, ʢʦʪʦʨʘʷ ʥʝ ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʥʝʡ ʟʘʪʝʤ ʝʝ ʨʘʟʨʳʚʘʶʪ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʫʟʳʨʴʢʠ ʚʦʟʜʫʭʘ.   

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʤʝʩʠ ʚʦʜʦʵʤʫʣʴʩʠʦʥʥʦʛʦ ʪʦʧʣʠʚʘ ʩʜʝʣʘʣʠ ʩʣʝʜʫʶʱʠʡ ʩʦʩʪʘʚ: 

ä ++ ʚʦʜʘʘʷʦʙʳʢʥʦʚʝʥʥʂʄnOʅʉ %9,49%1%50 4125
[2]. 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ 

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʦʤʧʦʟʠʪʥʦʛʦ ʪʦʧʣʠʚʘ, ʩʥʘʯʘʣʘ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ, ʝʤʢʦʩʪʠ 25 ʤʣ 

ʥʘʣʠʚʘʶʪ 10 ʤʣ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ. ʂʦʣʙʫ ʚʟʚʝʰʠʚʘʶʪ ʠ ʧʨʠʙʘʚʣʷʶʪ ʝʛʦ ʧʦ ʢʘʧʣʷʤ 0,3 ʤʣ 

ʧʝʨʝʛʥʘʥʥʳʡ ʢʝʨʦʩʠʥ ʠʣʠ 0,33 ʤʣ ʙʝʥʟʠʥʘ, ʚʟʷʪʳʭ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʛʜʝ ʦʪʙʠʨʘʣʠʩʴ ʧʨʦʙʳ. 

ʂʦʣʙʫ ʩ ʩʦʜʝʨʞʠʤʳʤ ʚʥʦʚʴ ʚʟʚʝʰʠʚʘʶʪ ʠ ʚʟʙʘʣʪʳʚʘʶʪ ʜʦ ʧʦʣʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 

ʈʘʩʪʚʦʨ ʚ ʢʦʣʙʝ ʜʦʚʦʜʷʪ ʜʦ ʤʝʪʢʠ ʣʝʜʷʥʦʡ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʦʡ ʠ ʭʦʨʦʰʦ ʧʝʨʝʤʝʰʠʚʘʶʪ. 

ɺʳʯʠʩʣʷʶʪ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʚ 1,0 ʤʣ ʨʘʩʪʚʦʨʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʨʘʟʙʘʚʣʝʥʠʝʤ 

ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʧʨʠʛʦʪʘʚʣʠʚʘʶʪ ʩʪʘʥʜʘʨʪʥʳʡ ʨʘʩʪʚʦʨ 1,0 ʤʣ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪʩʷ 1 ʤʛ 

ʙʝʥʟʠʥʘ ʠʣʠ 0,5 ʤʛ ʢʝʨʦʩʠʥʘ. 

 

ʈʘʩʯʝʪʥʘʷ ʯʘʩʪʴ 

ʈʘʩʯʝʪʳ ʥʘ ʙʝʥʟʠʥ. ɺ 50 ʤʣ ʤʝʨʥʫʶ ʢʦʣʙʫ ʥʘʣʠʚʘʝʤ 10 ʤʣ ʣʝʜʷʥʦʡ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ, 

ʚʟʚʝʰʠʚʘʝʤ ʥʘ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʝʩʘʭ çKeRHè ʠ ʥʘʣʠʚʘʝʤ 0,33 ʤʣ ʧʝʨʝʛʥʘʥʥʳʡ ʙʝʥʟʠʥ ʠ  

ʩʥʦʚʘ ʚʟʚʝʰʠʚʘʝʤ. ʇʨʦʠʟʚʦʜʠʤ ʨʘʩʯʝʪʳ: 

41,63970 ʛ  ð (ʩ 0,33 ʤʣ ʙʝʥʟʠʥʦʤ) 

ī 41,41635 ʛ ð (ʩ ʣʝʜʷʥʦʡ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʦʡ)  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ6. 2021 

https://doi.org/10.33619/2414-2948/67 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 137 

0,22335 ʛ  

1 ʛ  ð 1000 ʤʛ 

0,22335 ʛ  ï  ʍ1 ʤʛ 
ʤʛʍ 35,223

1

100022335,0
1 =

³
=

 

223,53 ʤʛ ï  50 ʤʣ 

ʍ2  ï  1 ʤʣ
ʤʛʍ 46,4

50

135,223
2 =

³
=

 

 

ʊʘʙʣʠʮʘ 1. 

ʉʊɸʅɼɸʈʊʅɸʗ ʐʂɸʃɸ ɼʃʗ ʅɽʌɽʃʆʄɽʊʈʀʏɽʉʂʆɻʆ ʆʇʈɽɼɽʃɽʅʀʗ  

ʄʋʊʅʆʉʊʀ ɺʆɼʆʕʄʋʃʔʉʀʆʅʅʆɻʆ ʊʆʇʃʀɺɸ 

 

ʅʦʤʝʨ (ˉ) ʧʨʦʙʠʨʢʠ 0 1 2 3 4 5 6 7 8 

ʉʪʘʥʜʘʨʪʥʳʡ ʨʘʩʪʚʦʨ, ʤʣ 0 0,25 0,5 0,75 1,0 1,25 1,5 1,75 2 

ʃʝʜʷʥʘʷ  ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ  

ʉʅ3ʉʆʆʅ 

2 1,75 1,5 1,25 1,0 0,75 0,5 0,25 0 

ʉʦʜʝʨʞʘʥʠʝ ʙʝʥʟʠʥʘ, ʤʛ 0 0,25 0,5 0,75 1,0 1,25 1,5 1,75 2 

 

ʈʘʩʯʝʪʳ ʥʘ ʢʝʨʦʩʠʥ. ɺ 50 ʤʣ ʤʝʨʥʫʶ ʢʦʣʙʫ ʥʘʣʠʚʘʝʤ 10 ʤʣ ʣʝʜʷʥʦʡ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ. 

ɺʝʩ ʢʦʣʙʳ ʩ 10 ʤʣ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʦʡ ʩʦʩʪʘʚʣʷʝʪ 48,9913 ʛ. ʇʦʩʣʝ ʚʟʚʝʰʠʚʘʥʠʷ ʧʨʠʙʘʚʣʷʝʤ 

ʧʦ ʢʘʧʣʷʤ 0,3 ʤʣ ʢʝʨʦʩʠʥʘ, ʩʥʦʚʘ ʚʟʚʝʰʠʚʘʝʤ ʚʝʩ ʢʦʣʙʫ ʩ 0,3 ʤʣ ʩ ʢʝʨʦʩʠʥʦʤ 49,46405 ʛ. 

 

49,46405 ï 48,99135=0,47270 ʛ 

1 ʛ  ï  1000 ʤʛ 

0,4727 ʛ  ï  ʍ1 ʤʛ               
ʤʛʍ 7,472

1

100047270,0
1 =

³
=

  

472,7 ʤʛ  ï  ʚ  50 ʤʣ 

ʍ2  ï  ʚ 1 ʤʣ                       
ʤʛʍ 45,9

50

12,427
2 =

³
=

 

 
ʊʘʙʣʠʮʘ 2. 

ʉʊɸʅɼɸʈʊʅɸʗ ʐʂɸʃɸ ʅɽʌɽʃʆʄɽʊʈʀʏɽʉʂʆɻʆ ʆʇʈɽɼɽʃɽʅʀʗ  

ʄʋʊʅʆʉʊʀ ɺʆɼʆʕʄʋʃʔʉʀʆʅʅʆɻʆ ʊʆʇʃʀɺɸ 

 

ʅʦʤʝʨ (ˉ) ʧʨʦʙʠʨʢʠ 0 1 2 3 4 5 6 7 

ʉʪʘʥʜʘʨʪʥʳʡ ʨʘʩʪʚʦʨ, ʤʣ 0 0,1 0,2 0,3 0,4 0,6 0,8 1,0 

ʃʝʜʷʥʘʷ ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ 

ʉʅ3ʉʆʆʅ 

2 1,9 1,8 1,7 1,6 1,4 1,2 1,0 

ʉʦʜʝʨʞʘʥʠʝ ʢʝʨʦʩʠʥʘ, ʤʛ 0 0,05 0,1 0,15 0,2 0,3 0,4 0,5 

 

ʇʦʣʫʯʝʥʥʦʝ ʚʦʜʦʵʤʫʣʴʩʠʦʥʥʦʝ ʪʦʧʣʠʚʦ ʩʨʘʚʥʠʚʘʶʪ ʩʦ ʰʢʘʣʦʡ ʥʘ ʪʝʤʥʦʤ ʬʦʥʝ, 

ʚʠʟʫʘʣʴʥʳʤ (ʥʝʬʝʣʦʤʝʪʨʠʯʝʩʢʠʤ) ʤʝʪʦʜʦʤ ʠ ʦʧʨʝʜʝʣʷʶʪ ʩʘʤʳʡ ʵʬʬʝʢʪʠʚʥʳʡ ʩʦʩʪʘʚ 

ʛʦʨʝʥʠʝ ʪʦʧʣʠʚʘ. ʋ ʧʨʝʜʝʣʴʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʩʦʣʷʨʢʘ, ʢʝʨʦʩʠʥ, ʙʝʥʟʠʥ ʠ ʜʨ.) ʩʚʦʙʦʜʥʳʝ 

ʨʘʜʠʢʘʣʳ ʟʘʥʷʪʳ ʠ ʦʥʠ ʚʩʝ ʟʘʧʦʣʥʝʥʳ ʩ ʚʦʜʦʨʦʜʦʤ. ʇʦʵʪʦʤʫ ʚʩʝ ʧʨʝʜʝʣʴʥʳʝ ʫʛʣʝʚʦʜʳ ʩ 

ʤʠʥʝʨʘʣʴʥʳʤʠ ʢʠʩʣʦʪʘʤʠ (HCl, HNO3, H2SO4, H3PO4) ʠ ʩ ʚʦʜʦʡ ʥʝ ʨʝʘʛʠʨʫʶʪ. ʏʪʦʙʳ 

ʧʦʣʫʯʠʪʴ ʥʝʢʦʪʦʨʳʝ ʩʦʝʜʠʥʝʥʠʷ ʥʫʞʜʘʶʪʩʷ ʚ ʬʠʟʠʯʝʩʢʦʤ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʦʤ ʜʝʡʩʪʚʠʠ 

ʯʪʦʙʳ ʨʘʩʱʝʧʣʷʪʴ ʠ ʦʙʨʘʟʦʚʳʚʘʪʴ ʩʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ, ʥʘʧʨʠʤʝʨ ʪʝʤʧʝʨʘʪʫʨʘ, ʜʘʚʣʝʥʠʝ ʠ 

ʪ.ʜ. ɹʝʥʟʠʥ ʠ ʢʝʨʦʩʠʥ ʷʚʣʷʶʪʩʷ ʣʠʦʬʦʙʥʳʤ ʫʛʣʝʚʦʜʦʨʦʜʦʤ (ʆʪ ʛʨʝʯʝʩʢʦʛʦ çʣʠʦè ð
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ʨʘʩʪʚʦʨʷʪʴ, çʬʦʙʦʩè ð ʩʪʨʘʭ, ʪ.ʝ. ʙʦʷʱʠʡʩʷ ʨʘʩʪʚʦʨʝʥʠʷ). ɼʣʷ ʣʠʦʬʦʙʥʳʭ ʵʤʫʣʴʩʠʡ 

ʭʘʨʘʢʪʝʨʥʘ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʧʦʵʪʦʤʫ ʦʥʠ ʥʝ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴ 

ʩʦʝʜʠʥʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ [3-5]. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʥʦ, ʯʪʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ (ʫʢʩʫʩʥʘʷ 

ʢʠʩʣʦʪʘ) ʥʝʩʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ ʧʨʝʜʝʣʴʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʙʝʥʟʠʥ, ʩʦʣʷʨʢʘ, ʢʝʨʦʩʠʥ, 

ʙʝʥʟʦʣ, ʪʦʣʫʦʣ ʠ ʜʨ.) ʨʘʩʱʝʧʣʷʶʪʩʷ ʠ ʦʙʨʘʟʫʶʪ ʩʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪʴ 

ʭʠʤʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ ʠ ʦʙʨʘʟʫʶʪ ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʘʷ ʩʧʨʘʚʝʜʣʠʚʘ ʩʣʝʜʫʶʱʘʷ ʫʨʘʚʥʝʥʠʝ 

ʨʝʘʢʮʠʷ: 

  

 

ɽʩʣʠ ʥʘ ʵʤʫʣʴʩʠʦʥʥʦʝ ʚʝʱʝʩʪʚʦ ʜʦʙʘʚʠʤ ʚʦʜʫ, ʪʦ ʦʥʘ  ʨʘʩʪʚʦʨʠʪʩʷ ʠ ʦʙʨʘʟʫʝʪʩʷ 

ʤʦʣʦʯʥʦʝ ʚʦʜʦʵʤʫʣʴʩʠʦʥʥʦʝ ʪʦʧʣʠʚʦ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʦʜʦʵʤʫʣʴʩʠʦʥʥʦʛʦ ʪʦʧʣʠʚʘ  ʚʟʷʣʠ 

1,5 ʣ ʙʝʥʟʠʥʘ ʠʣʠ ʢʝʨʦʩʠʥʘ, ʜʦʙʘʚʠʣʠ 20 ʤʣ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʠ 1,48 ʣ ʚʦʜʳ. ɼʣʷ ʠʩʧʳʪʘʥʠʷ 

ʛʦʨʝʥʠʷ ʚʦʜʦʵʤʫʣʴʩʠʦʥʥʦʛʦ ʪʦʧʣʠʚʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʧʝʮʠʘʣʴʥʳʡ ʩʘʤʦʜʝʣʴʥʳʡ ʘʧʧʘʨʘʪ ʩ 20 

ʚʦʣʴʪʥʳʤ  ʥʠʭʨʦʤʦʚʳʤ  ʩʧʠʨʘʣʝʤ (ʈʠʩʫʥʦʢ). 

 
ʈʠʩʫʥʦʢ. ʉʧʝʮʠʘʣʴʥʳʡ ʘʧʧʘʨʘʪ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ ʩʞʠʛʘʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʪʦʧʣʠʚ: 1 -

ʢʦʤʧʨʝʩʩʦʨ, 2 - ʝʤʢʦʩʪʴ ʜʣʷ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʪʦʧʣʠʚʘ, 3 - ʤʘʥʦʤʝʪʨ, 4 - ʬʦʨʩʫʥʢʘ, 5 - ʥʠʭʨʦʤʦʚʳʡ 

ʩʧʠʨʘʣʴ, 6 - ʢʨʘʥ, 7 - ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ, 8 - ʤʠʢʩʝʨ-ʢʘʚʠʪʘʪʦʨ 

 

ʅʘ ʝʤʢʦʩʪʴ ʥʘʣʠʚʘʝʤ 1,5 ʣ ʙʝʥʟʠʥʘ ʦʢʪʘʥʦʚʦʝ ʯʠʩʣʦ ʢʦʪʦʨʦʛʦ 93. ɼʦʙʘʚʣʷʝʤ 20 ʤʣ 

ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʠ 1,48 ʣ ʚʦʜʳ. ɻʝʨʤʝʪʠʯʥʦ ʟʘʢʨʳʚʘʝʤ ʢʨʳʰʢʫ ʘʧʧʘʨʘʪʘ, ʠ ʧʨʠ ʧʦʤʦʱʠ 

ʤʠʢʩʝʨʘ-ʢʘʚʠʪʘʪʦʨʘ ʩʤʝʰʠʚʘʝʤ ʜʦ ʧʦʣʫʯʝʥʠʷ ʦʜʥʦʨʦʜʥʦʡ ʤʦʣʦʯʥʦʡ ʩʫʩʧʝʥʟʠʠ. ʉ 

ʢʦʤʧʨʝʩʩʦʨʦʤ ʧʦʜʘʚʘʷ ʚʦʟʜʫʭ ʥʘ ʘʧʧʘʨʘʪ, ʩʦʟʜʘʝʤ ʜʘʚʣʝʥʠʝ ʙʦʣʝʝ 3 ʢʛ/ʩʤ2. ʅʘ ʚʳʭʦʜʘ 

ʘʵʨʦʟʦʣʷ ʨʘʩʧʦʣʦʞʠʤ ʥʠʭʨʦʤʦʚʳʡ ʩʧʠʨʘʣʴ, ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʢʘʣʘ ʢʦʪʦʨʳʡ ʜʦʩʪʠʛʘʝʪ ʜʦ 5000ʉ. 

ʇʨʠ ʦʪʢʨʳʚʘʥʠʠ ʢʨʘʥʘ ʯʝʨʝʟ ʬʦʨʩʫʥʢʫ, ʚʳʜʝʣʷʝʪʩʷ ʛʘʟʦʦʙʨʘʟʥʘʷ ʢʦʤʧʦʟʠʮʠʦʥʥʘʷ ʜʠʩʧʝʨʩʥʘʷ 

ʩʠʩʪʝʤʘ ð ʘʵʨʦʟʦʣʴ (ʪʫʤʘʥ) ʠ ʩʧʠʨʘʣʝʤ-ʩʞʠʛʘʪʝʣʝʤ  ʧʨʦʠʩʭʦʜʠʪʴ ʤʦʤʝʥʪʘʣʴʥʦʝ ʛʦʨʝʥʠʝ.  

 

ɺʳʚʦʜʳ 

ʇʦʣʫʯʝʥʦ ʩʪʘʙʠʣʴʥʦʝ ʤʦʣʦʯʥʦ-ʵʤʫʣʴʩʠʦʥʥʦʝ ʢʦʤʧʦʟʠʪʥʦʝ ʪʦʧʣʠʚʦ ʩʦʦʪʥʦʰʝʥʠʝ 

ʢʦʤʧʦʥʝʥʪ ʢʦʪʦʨʦʛʦ ʩʣʝʜʫʶʱʝʝ: 5:0,2:4,8 (50% ʙʝʥʟʠʥ, 2% ʣʝʜʷʥʘʷ ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ, 48% 

ʚʦʜʘ) ʩ ʧʦʤʦʱʴʶ ʘʧʧʘʨʘʪʘ (ʈʠʩʫʥʦʢ). 

ʉ ʧʦʤʦʱʴʶ ʘʧʧʘʨʘʪʘ ʧʨʦʚʝʜʝʥ ʧʨʦʮʝʩʩ ʩʪʘʙʠʣʴʥʦʛʦ ʩʞʠʛʘʥʠʷ ʤʦʣʦʯʥʦ-ʵʤʫʣʴʩʠʦʥʥʦʛʦ 

ʢʦʤʧʦʟʠʪʥʦʛʦ ʪʦʧʣʠʚʘ ʩ ʩʦʦʪʥʦʰʝʥʠʷʤʠ ʢʦʤʧʦʥʝʥʪ: 5:0,2:4,8 (50% ʙʝʥʟʠʥ, 2% ʣʝʜʷʥʘʷ 

ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ, 48% ʚʦʜʘ). 
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CALCULATION METHOD OF FASTENING THE UPPER SLOPE  

OF THE LAND BUND FOR EROSION AND STRENGTH 
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ʄɽʊʆɼʓ ʈɸʉʏɽʊɸ ʋʉʊʆʁʏʀɺʆʉʊʀ ʀ ʈɸɿʄʓɺɸ  

ɺɽʈʍʆɺʆɻʆ ʆʊʂʆʉɸ ɿɽʄʃʗʅʆʁ ʇʃʆʊʀʅʓ 

 

Éɻʘʩʘʥʦʚ ʕ. ʕ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʘʨʭʠʪʝʢʪʫʨʳ 

ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ 

Éʄʘʤʝʜʦʚ ɸ. ɼ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʘʨʭʠʪʝʢʪʫʨʳ 

ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ 

Éɸʣʠʝʚ ɻ. ʈ., ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ 

 

Abstract. To protect the slopes of the ground dam from the devastating effects of wind waves, 

ice, water flow, precipitation and other factors, a number of engineering measures are provided. 

Based on this, an engineering decision is taken on the choice of materials for fastening structures, as 

well as methods for calculating their stability. When calculating the stability of the upper slope, two 

cases of a combination of loads and impacts are mainly considered. One of them is the reduction of 

the water level in the reservoir with maximum speed, and the other is the case when the water level 

in the reservoir is at the lowest operational level. The article investigates the processes of sliding of 

natural slopes of the upstream dam. Taking into account the combined action of the forces of 

filtering, weighing and vapor pressure, as well as the force of hydrostatic pressure to the level of 

dead volume. The equation for the stability coefficient of a circular-cylindrical slip of a uniform 

natural slope of the upstream dam has been obtained. 

 

ɸʥʥʦʪʘʮʠʷ. ɼʣʷ ʟʘʱʠʪʳ ʦʪʢʦʩʦʚ ʛʨʫʥʪʦʚʦʡ ʧʣʦʪʠʥʳ ʦʪ ʨʘʟʨʫʰʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʚʝʪʨʦʚʳʭ ʚʦʣʥ, ʣʴʜʘ, ʚʦʜʦʪʦʢʘ, ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ ʧʨʝʜʫʩʤʦʪʨʝʥ ʨʷʜ 

ʠʥʞʝʥʝʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʧʨʠʥʠʤʘʝʪʩʷ ʠʥʞʝʥʝʨʥʦʝ ʨʝʰʝʥʠʝ ʧʦ ʚʳʙʦʨʫ 

ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʇʨʠ 

ʨʘʩʯʝʪʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʝʨʭʥʝʛʦ ʩʢʣʦʥʘ ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʚʘ ʩʣʫʯʘʷ ʩʦʯʝʪʘʥʠʷ 

ʥʘʛʨʫʟʦʢ ʠ ʫʜʘʨʦʚ. ʆʜʠʥ ʠʟ ʥʠʭ ð ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʨʝʟʝʨʚʫʘʨʝ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʴʶ, ʘ ʜʨʫʛʦʡ ð ʩʣʫʯʘʡ, ʢʦʛʜʘ ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʨʝʟʝʨʚʫʘʨʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʘʤʦʤ ʥʠʟʢʦʤ 

ʨʘʙʦʯʝʤ ʫʨʦʚʥʝ. ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʶʪʩʷ ʧʨʦʮʝʩʩʳ ʦʧʦʣʟʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʦʪʢʦʩʦʚ ʚʝʨʭʥʝʡ 

ʧʣʦʪʠʥʳ ʩ ʫʯʝʪʦʤ ʩʦʚʤʝʩʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩʠʣ ʬʠʣʴʪʨʘʮʠʠ, ʚʟʚʝʰʠʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʠʣʳ 

ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʫʨʦʚʝʥʴ ʤʝʨʪʚʦʛʦ ʦʙʲʝʤʘ. ʇʦʣʫʯʝʥʦ ʫʨʘʚʥʝʥʠʝ ʜʣʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʨʫʛʣʦ-ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ   ʚʝʨʭʦʚʦʛʦ 

ʦʪʢʦʩʘ ʧʣʦʪʠʥʳ. 

 

Keywords: protective coating, maximum wave velocity, slope, hydrostatic pressure, wave 

pressure force. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʱʠʪʥʳʡ ʩʣʦʡ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚʦʣʥʳ, ʦʪʢʦʩ, 

ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ, ʩʠʣʘ ʥʘʧʦʨʘ ʚʦʣʥʳ. 

 

Currently, the Republic of Azerbaijan faces a very urgent task of developing agriculture, 

developing new areas for agricultural land and providing irrigated areas with the required water 

rate. The recent events on the liberation of the occupied territories of the Karabakh region made it 

possible to improve water consumption in several regions. Reservoir complex Sugovushan built on 

the bed of the Tartar River in 1975 was put into operation. For about 30 years, this hydrojunction 

was in the occupied zone and was operated without fulfilling the conditions of the regulatory 

requirements for the operation of reservoirs. It should be noted that the influence of waves on the 

slopes of the dam leads to the destruction of the protective layer of the dam. This fact leads to the 

destruction of the structure, which entails the problem of irrigating the lands of 6 districts of 

Karabakh region. Therefore, the issue considered in this article is relevant. Ground dams are one of 

the main facilities for creating a floodwater reservoir out of river course. The strengths of their 

upper slope is calculated on identification of levels of the upper and lower boundaries [1]. 

Therefore, protection slopes of the upper slopes of ground slopes are calculated out of two levels: 

normal overloaded (or flood disaster) levels and dead storage levels.  
 

Research and calculations 

The lower boundary of the upper slope is determined according to the dead storage level 

(Figure 1). 

 
Figure 1. Scheme for Determination of the dead volume level of the lower boundary of the upper slope 

of the land bund 

 

In most cases, the dead storage is considered a few meters above the lowest berm of upper 

land slop. According to observed cases it is desirable to have the  depth of protective cover (

ςhϷ of the lower boundary of the upper slope [2]. 

However, according to common practice in the design and engineering the dead storage level 

is often at the same level as the berm. For example, the DSL is at the level of 760,0 meter water 

reservoir built on the Araz River, on the upper slope of the Araz, at the border of Nakhchivan 

Autonomous Republic and Iran. Considering that the height of the wave as a result of the wind 10 

meters above the surface of the water does not exceed hϷ, then the lower boundary of the upper 

slope of the watercourse is DSL and slightly higher altitude can be considered. Therefore, it is 

reccommended that the depth of the depression between the dead storage level and the strength 

surface of lower border of the upper slope to be as ( ρȢςhϷ (Figure 1). 
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When the level of the water in reservoir falls to DɳSL as a result of the wind with impact of 

1% and velocity (hϷ above 10 meters of surface, it is one of the most important issues to check 

the washing-out process at upper slope of the earth dam. To do so, it is necessary to know the 

maximum value of the motion velocity above the upper slope of that wave. At the level of the dead 

storage, heel point of the surface of the wave (profile) velocity is the smallest, when the pick of the 

wave reaches the highest level, the velocity of the water mass (c) in the heel section becomes 

maximum. 

As noted, the strengthening point of the surface of upper slope is considered a few meters 

lower where the velocity of the wave reaches maximum (c). However, there is a practice in 

designing to strengthening of upper slope by covering with stone coatings where the wave velocity 

reaches maximum (c).  Thus, it is important to know the maximum velocity of the wave to 

determine whether the bottom layer is washed or the wave impact towards the each piece of cover-

up. By determination of the speed it is possible also to test the wash-out of the concrete surface on 

the slope. 

During the fluctuations in the dead storage level of the reservoir, according to the rule of 

continuity of flow, same amount of water flows from the depth (h) of wave hole to the ( depth 

wave peak. Therefore, to find the maximum (c) velocity of the wave, it is necessary to use the 

continuity of the flow (absolute) and Bernoulli equations (Figure 2). These equations are expressed 

as follows [3]: 

ὧὦὬ ὧέί‌ =ὺὦὌ ὧέί‌ , (1) 

  

Ὤ ὸὫ‌Ὄ  , (2) 

 

where: b ð width of the flow of water flowing as a result of the upstream fluxing process; v 

ð velocity of movement of the water flow mass at the wavelength; ɻ ð angle between the upper 

slope and the horizontal line, below the dead storage level: ɻ ÃÔÇ Í; m ð coefficient of the earth 

dam below the dead storage level. 

 
 

Figure 2. Hydraulic calculation scheme of fluctuation process when level of water falls into dead 

storage level in reservoir 

 

In the equation (2), the pressure of the resistance caused by erosion during the flow of the 

wave in upper slope has not been taken into consideration. From the equation (1) we find the 

velocity of the flow at the wave peak as follows: 
 

ὺ
Ὤὧ

Ὄ
 

(3) 
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If we replace formula (3) in equation (2), then it looks like below: 
 

Ὤ ὸὫ‌Ὄ  . (4) 

The maximum (c) velocity of the wave (4) can be found as follows: 
 

ρ ὸὫ‌Ὄ Ὤ ; 

ὧ
Ὄ

ὧέί‌

ςὫ

Ὄ Ὤ

‗

ς
ὸὫ‌Ὄ Ὤ  

(5) 

 

As formula (5) describes, it is theoretically possible to calculate the maximum height of water 

mass flowing over the upper slope surface (c), wave length (ɚ), depth of the pick and the heel of the 

wave (( h. Thus, since ʇȟ ( ÁÎÄ È parameters are possible to set experimentally, we can 

calculate the velocity (c) by using the formula (5). 

It is important to look at the attribution of hydrostatic and wave pressure loads of the water 

separately to enable the check for strength the bottom part of the water reservoirs below the dead 

storage level of the surface of monolithic vascular concrete pans. The hydrostatic pressure of the 

water can be determined in two cases. In the first case when the water in upper byef is in dead 

storage level, the hydrostatic pressure epirus becomes in the form of a rectangular triangular and 

maximum value of the epilent becomes at the lower edge of reinforced concrete pan of the slope 

calculated with equation (6): 
 

ὖǋ ‎Ὄº ρȢς‎Ὤ Ϸ (6) 
 

Since the width (b) of the water flow mass is constant, the pressure load forces are found in 

the plane surface problem. In this case, the force generated by the pressure load is as follows 

(Figure 3): 

 
Figure 3. Scheme of determination of hydrostatic pressure load affecting the lower part of the upper 

slope cover 

ὖ
ρ

ς
ὖǋὒǋ πȢφ‎Ὤ Ϸ ρ ά  

(7) 

 

In the latter case, the hydrostatic pressure epithelium is in the form of a rectangular trapeze 

when the water is in the normal drowning level. The top and bottom seats of this episode are 

defined as follows: 

ὖ ‎ .ɳ"3 $ɳ3, ‎Ὄ

ὖ ‎ .ɳ"3 $ɳ3,Ὄ ‎ Ὄ ρȢςὬ Ϸ
 

(8) 
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Ὄ  ð is a working pressure on the water reservoir's working prisma 

ὦὩὸύὩὩὲ ὸὬὩ ὰὩὺὩὰί έὪ ɳ."3  ÁÎÄ  ɳ$3,) 

Taking into account the equation (8), hydrostatic pressure is calculated as follows: 
 

ὖ
ρ

ς
ὖ ὖ ὒǋ ρȢς‎Ὤ ϷὌĸ­ πȢφὬ Ϸ ρ ά  

(9) 

 

In comparison of formulas (8) and (9), it is desirable to use the formula (9) for verifying the 

strength of the reinforced concrete ceiling below the $ɳ3,. Given the impact of these hystrostatic 

pressure loads along the length of the sloping part, the monolithic reinforced concrete coating on the 

ground environment can be calculated as bending deformations as a console structure. 

It is possible to calculate the force by determining the cost of the pressure epartment divided 

into 4 parts, from the heel to the peak on the surface of the wave to find the maximum impact 

strength of the wave pressure to the upper slope of the ground beneath the dead storage level of the 

reservoir. At the L1 longitudinal section of the slope, the wave crosses at the point where the surface 

of the wave is at the forefront of berm, so you can take 75% of the area completed to rectangle to 

find the area of this episode (Figure 4): 

 
Figure 4. Determination scheme for maximum pressure load in the fluctuation process when the water 

level drops to DSL 
 

ὖ
σ

τ
‎ὖ ὒ 

(10)   

 

The strength of the pressure and value from the heel of the wave to the pick can be calculated 

by Simpson's rule [4]. 
 

ὖ
ρ

σ
ὰὖ τὖ ςὖ τὖ ὖ  

(11) 

 

Here, the distance between the orbits of the wave pressure load: l=L/4; 

The L-wave's pressure load epide has a length and is found in Figure 2 and 4 using 

geometrics: 
 

ὒ ρ ὸὫ‌ Ὄ ὬίὭὲ‌ ; (12) 

 

ὖ ȟὖ ȟὖ ȟὖ ȟὖ Ȣ- are wave pressure coordinates and been calculated as follows: 
 

ὖ ‎Ὄὧέί‌; ὖ ‎Ὤὧέί‌; ὖ ‎Ὤὧέί‌; 

ὖ ‎Ὤὧέί‌; ὖ ‎Ὤὧέί‌; 

(13) 
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If we replace the expression (12) and (13) in (11), the formula becomes as following: 
 

ὖ
ρ

ρς

ρ

ς
‗ὸὫ‌ Ὄ ὬίὭὲ‌‎ὧέί‌Ὄ τὬ ςὬ τὬ Ὤ 

(14) 

 

The ultimate pressure load on the upper slope of the wave is as follows: 
 

ὖ ὖ ὖ (15) 
 

If we apply (10) and (14) statements in (15), we obtain the following formula for calculating 

the force generated by the wave's final pressure load: 
 

ὖ
ρ

τ
‎
ρ

σ
Ὄ τὬ ςὬ τὬ Ὤ  ‗ρ ὸὫ‌ Ὄ ὬίὭὲ‌σὌὒ ὧέί‌ 

(16) 

 

Thus, using the formula (5), (9) and (16), it is possible to find the maximum speed, the 

hydrostatic pressure force and the force generated by the pressure of the known wave. 
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ɸʥʥʦʪʘʮʠʷ. ʂʦʛʥʠʪʠʚʥʦʝ ʟʜʦʨʦʚʴʝ ʠ ʜʦʣʛʦʣʝʪʠʝ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʦʡ ʠʟ ʚʝʣʠʯʘʡʰʠʭ 

ʧʨʦʙʣʝʤ ʢʘʯʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ Homo sapiens ʚ XXI ʚʝʢʝ. ɼʦʩʪʠʞʝʥʠʝʤ ʘʚʪʦʨʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʤʥʦʛʠʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 

ʢʦʛʥʠʪʠʚʥʦʛʦ ʩʥʠʞʝʥʠʷ ʠ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʅʦʚʘʷ ʨʝʛʫʣʷʮʠʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʢʦʛʥʠʪʠʚʥʦʛʦ ʟʜʦʨʦʚʴʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʥʥʝʡ 

ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʶ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʢʦʛʥʠʪʠʚʥʦʛʦ ʜʝʬʠʮʠʪʘ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. 

ʉʠʩʪʝʤʘ ʧʨʠʨʦʜʘïʦʙʱʝʩʪʚʦïʯʝʣʦʚʝʢ: ʮʝʣʦʩʪʥʘʷ, ʜʠʥʘʤʠʯʝʩʢʘʷ, ʚʦʣʥʦʚʘʷ, ʦʪʢʨʳʪʘʷ, 

ʫʩʪʦʡʯʠʚʦ ʥʝʨʘʚʥʦʚʝʩʥʘʷ ʩʠʩʪʝʤʘ, ʩ ʚʳʜʝʣʝʥʠʝʤ ʥʝ ʪʦʣʴʢʦ ʚʥʫʪʨʝʥʥʠʭ ʩʚʷʟʝʡ, ʥʦ ʠ ʚʥʝʰʥʠʭ 

ð ʩ ʢʦʩʤʠʯʝʩʢʦʡ ʩʨʝʜʦʡ. ʉʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʯʝʣʦʚʝʢʘ, ʯʝʣʦʚʝʯʝʩʪʚʦ ʠ 

ʙʠʦʩʬʝʨʫ ʢʘʢ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ, ʩ ʨʘʩʪʫʱʠʤʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤʠ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʤʠ ʠ 

ʤʝʜʠʮʠʥʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ. ʄʦʟʛ ʯʝʣʦʚʝʢʘ ð ʵʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʙʠʦʬʠʟʠʯʝʩʢʠʝ, 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʝ ʧʘʨʘʜʠʛʤʳ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ð ɻ ʪʦ ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ, ʤʫʣʴʪʠʧʘʨʘʜʠʛʤʘʣʴʥʳʝ ʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ 

ʤʦʜʝʣʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ. ɺʥʝʜʨʝʥʠʝ ʘʚʪʦʨʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ 

ʧʦʟʚʦʣʠʣʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʘʣʛʦʨʠʪʤʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ. ʅʦʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʵʥʜʦʢʨʠʥʦʣʦʛʠʷ ʠ 

ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʣʦʛʠʷ ʠʛʨʘʶʪ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʨʦʣʴ ʚ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʥʘʫʢʝ ʠ 

ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ. ɺʥʝʜʨʝʥʠʷ ʤʥʦʛʦʚʝʢʪʦʨʥʳʭ 

ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʧʨʠʥʮʠʧʦʚ ʮʠʬʨʦʚʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʝʡʨʦʙʳʪʘ ʠ ʥʝʡʨʦʤʘʨʢʝʪʠʥʛʘ. ʀʩʩʣʝʜʦʚʘʥʦ, ʯʪʦ 

ʮʠʨʢʘʜʠʘʥʥʳʡ 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. 

ʍʨʦʥʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʠ ʧʩʠʭʦʭʨʦʥʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʘʪʝʛʠʠ ʟʘʱʠʪʳ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ 

ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʩʪʨʝʩʩʘ ʥʘ ʨʘʟʣʠʯʥʳʝ ʛʨʫʧʧʳ ʠ ʢʘʪʝʛʦʨʠʠ ʥʘʩʝʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʪ 
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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. 

 

Abstract. Cognitive health and longevity is becoming one of the greatest problems of quality 

life of Homo sapiens in the 21st century. The achievement of author's research is the establishment 

of many genetic and epigenetic factors of cognitive decline and neurodegenerative diseases. New 

regulation of the fundamental mechanisms of cognitive health and longevity promotes early 

diagnosis, treatment and prevention of cognitive deficits and cognitive disorders. The system of 

nature ï society ï is human: a holistic, dynamic, wave, open, steadily non-equilibrium system, with 

the isolation not only of internal ties, but also of external ones ð with the space environment. 

Modern science views man, humanity and the biosphere as a single system, with growing 

demographic, food and medical problems. Human brains are biological, biophysical, 

neurophysiological and medico-social paradigms of information exchange. Modern 

communications are multilevel, multi-paradigm and interdisciplinary models of information 

exchange. The introduction of copyright developments in the last decade has made it possible to 

form a system of algorithms and tools for managing neuroplasticity. The new competencies of 

psychoneuroimmunoendocrinology and psychoneuroimmunology play a strategic role in 

interdisciplinary science and interdisciplinary planning and decision-making. The introduction of 

multi-vector neurotechnologies of artificial intelligence and the principles of digital healthcare 

contribute to the development of modern neurobial and neuromarketing. It has been investigated 

that circadian stress causes dysregulation of ñH. sapiens brain softwareò, followed by disruption of 

the ñcognitiveò and ñvisceralò brains. The circadian rhythms of the body are programmed by the 

circadian gene system. Circadian clock and circadian system ð are a biophysical and biochemical 

regulator of immune defense. The circadian synchronization system is an evolutionary software 

product of the ñbiocomputerò for the survival and preparation of the body for the expected cyclic 

challenges, of various epigenetic orientations. Chronotherapeutic and psychochronobiological 

groups and population categories allow to block the transition of cognitive impairment into 

cognitive disorders. Modern artificial intelligence technologies are capable of much, including 

predicting cognitive impairment and cognitive disorders, with the help of combined and hybrid 

neuroimaging, sequencing of a new generation, etc., in order to begin the timely and effective 

rehabilitation of brain H. sapiens. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʨʘʯ ʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛ, ʢʦʛʥʠʪʠʚʥʦʝ ʟʜʦʨʦʚʴʝ ʠ ʜʦʣʛʦʣʝʪʠʝ, 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ, ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʷ, ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʵʥʜʦʢʨʠʥʦʣʦʛʠʷ, ʮʠʨʢʘʜʠʘʥʥʳʡ 

ʩʪʨʝʩʩ, ʭʨʦʥʦʙʠʦʣʦʛʠʷ ʠ ʭʨʦʥʦʬʘʨʤʘʢʦʣʦʛʠʷ. 

 

Keywords: doctor and neurophysiologist, cognitive health and longevity, neuroplasticity, 

neurorehabilitation, psychoneuroimmunoendocrinology, circadian stress, chronobiology and 

chronopharmacology. 

 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʠʟʘʮʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʛʫʣʷʪʦʨʥʳʭ 

ʧʣʘʪʬʦʨʤ ʢʦʛʥʠʪʠʚʥʦʛʦ ʟʜʦʨʦʚʴʷ ʠ ʜʦʣʛʦʣʝʪʠʷ: ʦʪ ʙʘʟʦʚʳʭ ð ʚʝʜʝʥʠʷ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ 

ʞʠʟʥʠ (ɿʆɾ), ʩʦʭʨʘʥʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʦʙʝʩʧʝʯʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-
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ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ, ʜʦ ʢʣʘʩʩʠʯʝʩʢʠʭ ð ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʩʦʧʨʷʞʝʥʥʦʩʪʠ 

ʛʝʥʝʪʠʢʠ ʠ ʵʧʠʛʝʥʝʪʠʢʠ Homo sapiens, ʫʧʨʘʚʣʝʥʠʝ ʮʠʨʢʘʜʠʘʥʥʳʤ ʢʦʤʧʣʝʢʩʦʤ çʩʦʥ-

ʙʦʜʨʩʪʚʦʚʘʥʠʝè, ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʜʦʨʦʚʦʡ ʙʠʦʤʠʢʨʦʙʠʦʪʳ, ʟʘʱʠʪʥʦʝ ʦʙʥʦʚʣʝʥʠʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ/ʧʝʨʝʛʨʫʟʢʠ, ʩ ʧʝʨʝʭʦʜʦʤ ʢ ʩʣʝʜʫʶʱʝʡ 

ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʧʣʘʪʬʦʨʤʝ ð ʤʦʜʝʣʠ ʤʥʦʛʦʫʨʦʚʥʝʚʥʝʛʦ, ʤʫʣʴʪʠʧʘʨʘʜʠʛʤʘʣʴʥʦʛʦ ʠ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ, ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʝʡʨʦʙʳʪʘ ʠ 

ʥʝʡʨʦʤʘʨʢʝʪʠʥʛʘ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 5ʇ-ʤʝʜʠʮʠʥ rʠ 5G-ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ: ʉʦʚʨʝʤʝʥʥʘʷ 

ʠʝʨʘʨʭʠʷ ʯʝʣʦʚʝʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ; ʂʦʛʥʠʪʠʚʥʳʡ ʤʦʟʛ ʠ ʧʦʣʦʚʳʝ ʛʦʨʤʦʥʳ; ʩʦʥ ʠ 

ʩʪʘʨʝʥʠʝ; ʌʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ ʯʝʣʦʚʝʢʘ; ʄʠʢʨʦʙʠʦʪʘ ʠ ʠʤʤʫʥʥʳʡ 

ʛʦʤʝʦʩʪʘʟ; ʋʧʨʘʚʣʝʥʠʝ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʚʦʟʨʘʩʪʦʤ ʯʝʣʦʚʝʢʘ; H. sapiens 

XXI ʚʝʢʘ: ʥʦʚʳʝ ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʠ ʩ 5ʇ-ʤʝʜʠʮʠʥʦʡ ʠ 5G-ʪʝʭʥʦʣʦʛʠʷʤʠ. 

ʇʨʦʜʦʣʞʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʙʣʝʤʳ ʮʠʨʢʘʜʠʘʥʥʳʭ 

ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʡ çʤʦʟʛʘ ʠ ʩʝʨʜʮʘè ʚ ʧʝʨʠʦʜ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʥʘʛʨʫʟʢʠ/ʧʝʨʝʛʨʫʟʢʠ, ʚʣʠʷʥʠʷ ʥʦʚʦʡ ʛʝʥʝʪʠʢʠ ʠ ʵʧʠʛʝʥʝʪʠʢʠ, ʠʟʤʝʥʝʥʠʷ ʛʝʤʦʩʪʘʟʘ ʠ 

ʛʦʤʝʦʩʪʘʟʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʠ ʤʠʢʨʦʙʠʦʪʳ, ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤ 

ʥʝʡʨʦʙʳʪʦʤ ʠ ʥʝʡʨʦʤʘʨʢʝʪʠʥʛʦʤ, ʩ 5ʇ-ʤʝʜʠʮʠʥʦʡ ʠ 5G-ʪʝʭʥʦʣʦʛʠʷʤʠ ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʡ 

[1]. 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʠʢʠ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʠʪʴ ʩʠʩʪʝʤʥʫʶ ʠ 

ʢʦʤʧʣʝʢʩʥʫʶ ʦʮʝʥʢʫ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ 

ʯʝʣʦʚʝʢʘ, ʧʨʦʚʝʩʪʠ ʫʛʣʫʙʣʝʥʥʳʡ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʘ ʪʘʢʞʝ 

ʦʧʨʝʜʝʣʠʪʴ ʪʝʤʧ ʩʪʘʨʝʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ [2].  

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʠʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ, ʢʘʨʜʠʦʣʦʛʠʠ, 

ʛʝʨʠʘʪʨʠʠ ʠ ʜʣʷ ʦʮʝʥʢʠ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ, 

ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʨʝʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, 

ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ [2].  

ʅʝʡʨʦʛʝʥʝʪʠʢʘ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʦʤ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʠ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʧʝʨʝʜʦʚʳʝ ʤʝʪʦʜʳ, ʩ ʫʯʘʩʪʠʝʤ 5ʇ-ʤʝʜʠʮʠʥ rʠ 5G-ʪʝʭʥʦʣʦʛʠʡ. 

ʅʝʡʨʦʛʝʥʝʪʠʢʘ ʠʟʤʝʥʠʣʘ ʥʘʰʝ ʧʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ, ʦʧʦʩʨʝʜʫʶʱʠʭ ʨʘʩʩʪʨʦʡʩʪʚʘ ʤʦʟʛʘ. 

ʅʦʚʳʭ ʪʨʠ ʜʝʩʷʪʠʣʝʪʠʷ ʧʨʠʥʝʩʣʠ ʦʛʨʦʤʥʳʡ ʧʨʦʛʨʝʩʩ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʦʯʥʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʟʥʘʥʠʷ ʛʝʥʦʚ ʠ ʧʫʪʝʡ, ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ. ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ʛʝʥʦʤʘ ʯʝʣʦʚʝʢʘ ʩʪʘʣʦ 

ʚʘʞʥʦʡ ʥʘʫʯʥʦʡ ʚʝʭʦʡ, ʢʦʪʦʨʘʷ ʧʨʦʠʟʚʝʣʘ ʨʝʚʦʣʶʮʠʶ ʚ ʙʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʝ. ʇʨʦʝʢʪ 

çɻʝʥʦʤ ʯʝʣʦʚʝʢʘè ð ɻʪʦ ʥʝʡʨʦʛʝʥʝʪʠʯʝʩʢʘʷ ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʩ XX ʚ XXI ʚʝʢ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʦʪʢʨʳʪʠʷ ʙʣʘʛʦʜʘʨʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʤʝʞʜʫ ʧʨʦʥʠʮʘʪʝʣʴʥʳʤʠ ʢʣʠʥʠʮʠʩʪʘʤʠ ʠ ʪʝʭʥʠʯʝʩʢʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʫʯʝʥʳʤʠ. ɻʝʥʦʤʥʘʷ ʠʥʞʝʥʝʨʠʷ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʛʝʥʦʤʘ 

ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʛʝʥʦʚ ʦʪʥʦʩʷʪʩʷ ʢ ʤʦʜʠʬʠʢʘʮʠʷʤ (ʚʩʪʘʚʢʘʤ, ʜʝʣʝʮʠʷʤ, ʟʘʤʝʥʘʤ) ʚ ʛʝʥʦʤʝ 

ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʉʦʚʨʝʤʝʥʥʦʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʛʝʥʦʤʘ ʦʩʥʦʚʘʥʦ ʥʘ ʢʣʘʩʪʝʨʠʟʦʚʘʥʥʳʭ 

ʨʝʛʫʣʷʨʥʦ ʯʝʨʝʜʫʶʱʠʭʩʷ ʢʦʨʦʪʢʠʭ ʧʘʣʠʥʜʨʦʤʥʳʭ ʧʦʚʪʦʨʘʭ ʠ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʤ ʙʝʣʢʝ 

9 (CRISPR-Cas9). ʋ ʧʨʦʢʘʨʠʦʪ CRISPR-Cas9 ð ɻ ʪʦ ʘʜʘʧʪʠʚʥʘʷ ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʟʘʱʠʱʘʝʪ ʢʣʝʪʢʠ ʦʪ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ ɼʅʂ. CRISPR-Cas9 ʙʳʣ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʛʝʥʦʤʘ, ʢʦʪʦʨʘʷ 

ʠʤʝʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʠʤʝʥʝʥʠʡ ʚ ʤʝʜʠʮʠʥʝ, ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʬʫʥʢʮʠʡ ʛʝʥʦʚ [3]. 

ʂʦʛʥʠʪʠʚʥʦʝ ʟʜʦʨʦʚʴʝ ʠ ʜʦʣʛʦʣʝʪʠʝ H. sapiens ð ɻ ʪʦ ʨʘʩʰʠʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʫʭʦʚʥʦʛʦ ʠ ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʦʚʳʭ 
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ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʢʘʪʝʛʦʨʠʡ çɿʜʦʨʦʚʴʝè ʠ çɼʦʣʛʦʣʝʪʠʝè ʜʦʩʪʠʛʘʶʪʩʷ ʧʨʠ 

ʦʙʤʝʥʝ ʮʝʣʝʚʦʡ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʯʝʨʝʟ ʚʩʶ ʞʠʟʥʴ. ʉʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʯʝʣʦʚʝʢʘ, ʯʝʣʦʚʝʯʝʩʪʚʦ ʠ ʙʠʦʩʬʝʨʫ ʢʘʢ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ, ʩ ʨʘʩʪʫʱʠʤʠ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤʠ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʤʠ ʠ ʤʝʜʠʮʠʥʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ [4]. 

ɸʢʪʫʘʣʠʟʘʮʠʷ ʚʝʜʝʥʠʷ ɿʆɾ, ʩʦʭʨʘʥʝʥʠʝ ʠ ʧʨʦʜʣʝʥʠʷ ʧʝʨʠʦʜʘ ʘʢʪʠʚʥʦʛʦ ʠ 

ʢʦʛʥʠʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ H. sapiens, ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʠʞʝ ʜʝʩʷʪʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʠ/ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ ʧʦʟʚʦʣʷʶʪ ʜʦʩʪʠʯʴ ʩʦʭʨʘʥʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʥʝʡʨʦʛʝʥʝʟʘ ʠ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ [5]. ʇʨʝʜʩʪʘʚʣʝʥʳ 

ʜʝʩʷʪʴ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦʮʝʩʩʳ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ: 1) ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ çʧʝʨʝʛʨʫʟʢʘè ʠ ʠʥʪʝʨʥʝʪ-ʟʘʚʠʩʠʤʦʩʪʴ; 

2) ʭʨʦʥʠʯʝʩʢʠʡ ʩʪʨʝʩʩ; 3) ʙʝʩʩʦʥʥʠʮʘ ʠ ʭʨʦʥʠʯʝʩʢʠʝ ʚʠʜʳ ʠʥʩʦʤʥʠʡ; 4) ʦʪʩʫʪʩʪʚʠʝ ʢʫʣʴʪʫʨʳ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ; 5) ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʜʫʭʦʚʥʦʩʪʠ ʠ ʥʨʘʚʩʪʚʝʥʥʦʩʪʠ; 6) ʪʫʥʝʷʜʩʪʚʦ ʠ 

ʧʘʨʘʟʠʪʠʨʦʚʘʥʠʝ ʚ ʦʙʱʝʩʪʚʝ; 7) ʧʨʝʣʶʙʦʜʝʷʥʠʝ; 8) ʟʘʛʨʷʟʥʝʥʥʘʷ ʧʠʪʴʝʚʘʷ ʚʦʜʘ; 9) ʧʣʦʭʘʷ 

ʵʢʦʣʦʛʠʷ; 10) ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ ʠ ʧʨʦʜʫʢʪʳ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ. 

ʀʩʩʣʝʜʦʚʘʥʳ ʜʝʩʷʪʴ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦʮʝʩʩʳ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ: 1) ʜʫʭʦʚʥʦʩʪʴ ʠ ʥʨʘʚʩʪʚʝʥʥʦʩʪʴ ʣʠʯʥʦʩʪʠ; 2) ʪʚʦʨʯʝʩʢʠʝ ʚʠʜʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ; 3) ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʛʠʛʠʝʥʘ ʤʦʟʛʘ ʠ ʛʠʤʥʘʩʪʠʢʘ ʜʣʷ ʤʦʟʛʘ; 

4) ʢʘʯʝʩʪʚʝʥʥʘʷ ʠ ʯʠʩʪʘʷ ʧʠʪʴʝʚʘʷ ʚʦʜʘ; 5) ʭʦʨʦʰʘʷ ʵʢʦʣʦʛʠʷ; 6) ʢʘʯʝʩʪʚʝʥʥʦʝ, 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ; 7) ʮʠʨʢʘʜʠʘʥʥʳʡ ʩʦʥ; 8) ʧʦʚʳʰʝʥʠʝ 

ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ; 9) ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʛʝʨʦʧʨʦʪʝʢʪʦʨʳ; 10) ʛʘʨʤʦʥʠʯʥʘʷ ʩʝʤʴʷ. 

ɺʥʝʜʨʝʥʠʝ ʜʝʩʷʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʠ/ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʝʪ 

ʘʢʪʠʚʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʥʝʡʨʦʛʝʥʝʟʘ ʠ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ: 

I. ʊʚʦʨʯʝʩʢʘʷ ʣʠʯʥʦʩʪʴ, ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʱʘʷ ʠ ʜʣʠʪʝʣʴʥʦ ʩʦʭʨʘʥʷʶʱʘʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 

II. ɻʠʛʠʝʥʘ ʤʦʟʛʘ ʠ ʛʠʤʥʘʩʪʠʢʘ ʜʣʷ ʤʦʟʛʘ. ʈʘʟʨʘʙʦʪʢʘ ʫʩʪʨʦʡʩʪʚʘ ʠ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ 

ʚʦ ʩʥʝ. 

III. ʍʦʨʦʰʘʷ ʵʢʦʣʦʛʠʷ, ʢʘʯʝʩʪʚʝʥʥʘʷ ʠ ʯʠʩʪʘʷ ʧʠʪʴʝʚʘʷ ʚʦʜʘ, ʩ ʧʦʚʳʰʝʥʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (ʧʦ ʪʨʝʙʦʚʘʥʠʶ). 

IV. ʂʦʤʤʫʥʠʢʘʮʠʠ ʩ ʧʨʠʨʦʜʦʡ, ʨʘʩʪʠʪʝʣʴʥʳʤ ʠ ʞʠʚʦʪʥʳʤ ʤʠʨʦʤ. 

V. ʅʫʪʨʠʛʝʥʦʤʠʢʘ ʠ ʥʫʪʨʠʛʝʥʝʪʠʢʘ, ʫʧʦʪʨʝʙʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ 

çʉʘʤʘʨʩʢʠʡ ʟʜʦʨʦʚʷʢè. 

VI. ʋʧʨʘʚʣʝʥʠʝ ʮʠʨʢʘʜʠʘʥʥʳʤʠ ʨʠʪʤʘʤʠ, ʨʝʛʠʦʥʘʣʴʥʦʝ ʠ ʩʝʟʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʭʨʦʥʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʮʠʨʢʘʜʠʘʥʥʳʝ ʧʨʦʮʝʩʩʳ. 

VII. ʉʦʚʨʝʤʝʥʥʳʝ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʛʝʨʦʧʨʦʪʝʢʪʦʨʳ ʩ ʧʦʟʠʮʠʠ ʜʦʢʘʟʘʪʝʣʴʥʦʡ 

ʤʝʜʠʮʠʥʳ. 

VIII. ʋʧʨʘʚʣʝʥʠʝ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ ʝʝ ʧʦʚʳʰʝʥʠʝ. 

IX. ʋʧʨʘʚʣʷʝʤʳʝ ʮʝʣʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʦʥʠʠ ʠ ʘʨʪʝʨʠʘʣʴʥʦʡ 

ʛʠʧʦʪʦʥʠʠ. 

X. ɻʘʨʤʦʥʠʯʥʘʷ ʩʝʤʴʷ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʩʝʤʝʡʥʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ 

ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʦʩʥʦʚʳ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʦʙʦʩʥʦʚʘʪʴ ʨʘʟʨʘʙʦʪʢʫ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ. 

ʂʣʠʥʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʩʦʭʨʘʥʝʥʠʷ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʦʝʚʨʝʤʝʥʥʳʭ ʧʨʠʥʮʠʧʦʚ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʭʨʦʥʠʯʝʩʢʦʡ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ, ʮʠʨʢʘʜʠʘʥʥʦʡ ʙʠʦʬʠʟʠʢʠ ʠ 
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ʭʨʦʥʦʤʝʜʠʮʠʥʳ, ʤʝʪʘʙʦʣʦʤʠʢʠ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʧʦʟʚʦʣʷʶʪ 

ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʢʦʛʥʠʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʩ ʧʦʟʠʮʠʡ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʠ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ [6]. 

 ʄʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʝʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʫʶ 

ʧʨʦʬʠʣʘʢʪʠʢʫ ʬʘʢʪʦʨʦʚ, ʩʥʠʞʘʶʱʠʭ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ, ʩʦʭʨʘʥʠʪʴ ʬʘʢʪʦʨʳ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ, ʘ ʛʣʘʚʥʦʝ ð ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʠʤʝʥʠʪʴ ʚ 

ʧʨʘʢʪʠʯʝʩʢʦʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʩʦʭʨʘʥʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ [5ï6]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ [7], çʈʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡè ʧʦʩʚʷʱʝʥʦ 

ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ ð ʨʘʥʥʝʤʫ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʢʦʛʥʠʪʠʚʥʳʭ 

ʥʘʨʫʰʝʥʠʡ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʜʭʦʜʳ ʢ ʜʠʘʛʥʦʩʪʠʢʝ, ʦʙʩʫʞʜʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʘʪʦʛʝʥʝʟʘ ʠ 

ʩʠʩʪʝʤʘʪʠʢʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʧʩʠʭʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʧʘʪʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʠʢʠ 

ʦʮʝʥʢʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʧʦʜʭʦʜʳ ʢ ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʩʠʭʦʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʤʫ 

ʣʝʯʝʥʠʶ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. ʈʝʟʫʣʴʪʘʪʳ ʦʨʠʝʥʪʠʨʫʶʪ ʚʨʘʯʘ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʦʥʠʤʘʥʠʶ ʧʨʦʙʣʝʤʳ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʡ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʚʝʜʝʥʠʷ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ [7]. 

ɺʨʘʯ ʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛ: ʩʦʚʨʝʤʝʥʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʨʝʘʙʠʣʠʪʘʮʠʠ çʢʦʛʥʠʪʠʚʥʦʛʦ 

ʤʦʟʛʘè H. sapiens c ʧʨʠʤʝʥʝʥʠʝʤ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʘ ʩ ʜʨʫʛʦʡ ð ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʘ ʩ ʢʣʠʥʠʯʝʩʢʠʤ çʫʥʠʚʝʨʩʘʣʴʥʳʤè ʩʧʝʮʠʘʣʠʩʪʦʤ ʚ ʦʙʣʘʩʪʠ ʥʝʚʨʦʣʦʛʠʠ, 

ʧʩʠʭʠʘʪʨʠʠ, ʧʩʠʭʦʪʝʨʘʧʠʠ, ʧʩʠʭʦʘʥʘʣʠʟʘ ʠ ʛʝʨʠʘʪʨʠʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʩʧʦʩʦʙʥʳ ʥʘ ʤʥʦʛʦʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 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. ʄʦʟʛ H. sapiens ð ɻ ʪʦ ʩʣʝʜʫʶʱʠʡ ʨʫʙʝʞ ʜʣʷ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʩʣʠʷʥʠʶ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʠ ʛʠʙʨʠʜʥʳʭ ʤʝʪʦʜʦʚ 

ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʧʦʟʚʦʣʷʪ ʧʦʥʷʪʴ ʠ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʠ ʥʘʡʪʠ ʥʦʚʳʝ ʤʝʪʦʜʳ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ 

ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʫʪ ʢ ʫʣʫʯʰʝʥʠʶ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ. 

ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʮʠʨʢʘʜʠʘʥʥʦʡ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʤʦʟʛʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʫʣʴʪʠʤʦʜʘʣʴʥʘʷ 

ʩʭʝʤʘ: ʮʠʨʢʘʜʠʘʥʥʳʝ ʦʯʢʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʠ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. ʈʘʟʨʘʙʦʪʘʥ ʠ 

ʚʥʝʜʨʝʥ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʠ ʛʠʙʨʠʜʥʳʡ ʢʣʘʩʪʝʨ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ [8]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ð ʵʪʦ ʚʥʫʪʨʝʥʥʝʝ ʩʚʦʡʩʪʚʦ ʠ 

ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʤʦʟʛʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ [8]. 

ʉʦʚʨʝʤʝʥʥʘʷ ʠʝʨʘʨʭʠʷ ʯʝʣʦʚʝʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ɸʙʨʘʭʘʤ ʄʘʩʣʦʫ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʩʚʦʝʡ ʞʠʟʥʠ ʧʳʪʘʣʩʷ ʜʦʢʘʟʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʣʶʜʠ 

ʧʦʩʪʦʷʥʥʦ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ. ʇʦʜ ʵʪʠʤ ʪʝʨʤʠʥʦʤ ʦʥ ʠʤʝʣ ʚ ʚʠʜʫ 

ʩʪʨʝʤʣʝʥʠʝ ʯʝʣʦʚʝʢʘ ʢ ʩʘʤʦʨʘʟʚʠʪʠʶ ʠ ʧʦʩʪʦʷʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

ʉʘʤʦʘʢʪʫʘʣʠʟʘʮʠʷ ʷʚʣʷʝʪʩʷ ʚʳʩʰʝʡ ʩʪʫʧʝʥʴʶ ʩʨʝʜʠ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ 

ʥʝʩʢʦʣʴʢʦ ʫʨʦʚʥʝʡ ʚ ʯʝʣʦʚʝʯʝʩʢʦʡ ʧʩʠʭʠʢʝ.  

ɸʙʨʘʭʘʤ ʄʘʩʣʦʫ ʧʨʠʟʥʘʚʘʣ, ʯʪʦ ʣʶʜʠ ʠʤʝʶʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʥʦ 

ʪʘʢʞʝ ʧʦʣʘʛʘʣ, ʯʪʦ ʵʪʠ ʧʦʪʨʝʙʥʦʩʪʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʢʘʪʝʛʦʨʠʡ: 

1. ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ: ʛʦʣʦʜ, ʞʘʞʜʘ ʠ ʪ. ʜ.; 2. ʇʦʪʨʝʙʥʦʩʪʠ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ: ʢʦʤʬʦʨʪ, 

ʧʦʩʪʦʷʥʩʪʚʦ ʫʩʣʦʚʠʡ ʞʠʟʥʠ; 3. ʉʦʮʠʘʣʴʥʳʝ: ʩʦʮʠʘʣʴʥʳʝ ʩʚʷʟʠ, ʦʙʱʝʥʠʝ, ʧʨʠʚʷʟʘʥʥʦʩʪʴ, 

ʟʘʙʦʪʘ ʦ ʜʨʫʛʦʤ ʠ ʚʥʠʤʘʥʠʝ ʢ ʩʝʙʝ, ʩʦʚʤʝʩʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ; 4. ʇʨʝʩʪʠʞʥʳʝ: ʩʘʤʦʫʚʘʞʝʥʠʝ, 
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ʫʚʘʞʝʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʜʨʫʛʠʭ, ʧʨʠʟʥʘʥʠʝ, ʜʦʩʪʠʞʝʥʠʝ ʫʩʧʝʭʘ ʠ ʚʳʩʦʢʦʡ ʦʮʝʥʢʠ, ʩʣʫʞʝʙʥʳʡ 

ʨʦʩʪ; 5. ɼʫʭʦʚʥʳʝ: ʧʦʟʥʘʥʠʝ, ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʷ, ʩʘʤʦʚʳʨʘʞʝʥʠʝ, ʩʘʤʦʠʜʝʥʪʠʬʠʢʘʮʠʷ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʝ  ʠʝʨʘʨʭʠʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚʳʜʝʣʷʝʪʩʷ ʩʝʤʴ 

ʦʩʥʦʚʥʳʭ ʫʨʦʚʥʝʡ (ʧʨʠʦʨʠʪʝʪʦʚ) (ʈʠʩʫʥʦʢ 1): 1. ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʪʨʝʙʥʦʩʪʠ: ʛʦʣʦʜ, 

ʞʘʞʜʘ ʠ ʪ. ʜ. (ʥʠʟʰʠʡ); 2. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ: ʯʫʚʩʪʚʦ ʫʚʝʨʝʥʥʦʩʪʠ, ʠʟʙʘʚʣʝʥʠʝ ʦʪ 

ʩʪʨʘʭʘ ʠ ʥʝʫʜʘʯ; 3. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠ ʣʶʙʚʠ; 4. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʫʚʘʞʝʥʠʠ: 

ʜʦʩʪʠʞʝʥʠʝ ʫʩʧʝʭʘ, ʦʜʦʙʨʝʥʠʝ, ʧʨʠʟʥʘʥʠʝ; 5. ʇʦʟʥʘʚʘʪʝʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ: ʟʥʘʪʴ, ʫʤʝʪʴ, 

ʠʩʩʣʝʜʦʚʘʪʴ; 6. ʕʩʪʝʪʠʯʝʩʢʠʝ ʧʦʪʨʝʙʥʦʩʪʠ: ʛʘʨʤʦʥʠʷ, ʧʦʨʷʜʦʢ, ʢʨʘʩʦʪʘ; 7. ʇʦʪʨʝʙʥʦʩʪʴ ʚ 

ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ: ʨʝʘʣʠʟʘʮʠʷ ʩʚʦʠʭ ʮʝʣʝʡ, ʩʧʦʩʦʙʥʦʩʪʝʡ, ʨʘʟʚʠʪʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʣʠʯʥʦʩʪʠ 

(ʚʳʩʰʠʡ).  

 
ʈʠʩʫʥʦʢ 1. ʉʦʚʨʝʤʝʥʥʘʷ ʠʝʨʘʨʭʠʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ: ʩʪʫʧʝʥʠ (ʩʥʠʟʫ ʚʚʝʨʭ): 

1. ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ. 2. ɹʝʟʦʧʘʩʥʦʩʪʴ. 3. ʃʶʙʦʚʴ/ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʯʝʤʫ-ʣʠʙʦ. 4. ʋʚʘʞʝʥʠʝ. 

5. ʇʦʟʥʘʥʠʝ. 6. ʕʩʪʝʪʠʯʝʩʢʠʝ. 7. ʉʘʤʦʘʢʪʫʘʣʠʟʘʮʠʷ 

 

ʇʦ ʤʝʨʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʥʠʟʣʝʞʘʱʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ 

ʧʦʪʨʝʙʥʦʩʪʠ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʥʦ ʵʪʦ ʚʦʚʩʝ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʝʩʪʦ ʧʨʝʜʳʜʫʱʝʡ 

ʧʦʪʨʝʙʥʦʩʪʠ ʟʘʥʠʤʘʝʪ ʥʦʚʘʷ, ʪʦʣʴʢʦ ʢʦʛʜʘ ʧʨʝʞʥʷʷ ʫʜʦʚʣʝʪʚʦʨʝʥʘ ʧʦʣʥʦʩʪʴʶ. ʊʘʢʞʝ 

ʧʦʪʨʝʙʥʦʩʪʠ ʥʝ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʨʘʟʨʳʚʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʥʝ ʠʤʝʶʪ ʬʠʢʩʠʨʦʚʘʥʥʳʭ 

ʧʦʣʦʞʝʥʠʡ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʩʭʝʤʝ. ʊʘʢʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʠʤʝʝʪ ʤʝʩʪʦ ʢʘʢ ʥʘʠʙʦʣʝʝ 

ʫʩʪʦʡʯʠʚʘʷ, ʥʦ ʫ ʨʘʟʥʳʭ ʣʶʜʝʡ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ. 

ʅʦʚʳʡ ʩʦʚʨʝʤʝʥʥʳʡ ʤʠʨ ʚʩʪʫʧʠʣ ʚ ʩʣʦʞʥʳʡ ʩʦʮʠʫʤ. ʇʨʠʨʦʜʘ ð ʝʝ ʥʦʚʳʡ ʤʘʪʝʨʠʘʣʴʥʳʡ 

ʤʠʨ ɺʩʝʣʝʥʥʦʡ ʠ ʝʩʪʝʩʪʚʝʥʥʘʷ ʩʨʝʜʘ ʦʙʠʪʘʥʠʷ, ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʠʟʤʝʥʯʠʚʳʤʠ, ʟʘ ʙʦʣʝʝ 

ʢʦʨʦʪʢʠ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ. ʉʠʩʪʝʤʘ ʧʨʠʨʦʜʘïʦʙʱʝʩʪʚʦïʯʝʣʦʚʝʢ: ʮʝʣʦʩʪʥʘʷ, ʜʠʥʘʤʠʯʝʩʢʘʷ, 

ʚʦʣʥʦʚʘʷ, ʦʪʢʨʳʪʘʷ, ʫʩʪʦʡʯʠʚʦ ʥʝʨʘʚʥʦʚʝʩʥʘʷ ʩʠʩʪʝʤʘ, ʩ ʚʳʜʝʣʝʥʠʝʤ ʥʝ ʪʦʣʴʢʦ ʚʥʫʪʨʝʥʥʠʭ 

ʩʚʷʟʝʡ, ʥʦ ʠ ʚʥʝʰʥʠʭ ð ʩ ʢʦʩʤʠʯʝʩʢʦʡ ʩʨʝʜʦʡ. ʉʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʯʝʣʦʚʝʢʘ, 

ʯʝʣʦʚʝʯʝʩʪʚʦ ʠ ʙʠʦʩʬʝʨʫ ʢʘʢ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ, ʩ ʨʘʩʪʫʱʠʤʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤʠ, 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʤʠ ʠ ʤʝʜʠʮʠʥʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ [4]. 

ʄʦʟʛ ʯʝʣʦʚʝʢʘ ð ɻ ʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʙʠʦʬʠʟʠʯʝʩʢʠʝ, ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʤʝʜʠʢʦ-

ʩʦʮʠʘʣʴʥʳʝ ʧʘʨʘʜʠʛʤʳ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ. ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ð ʵʪʦ 

ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ, ʤʫʣʴʪʠʧʘʨʘʜʠʛʤʘʣʴʥʳʝ ʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʤʦʜʝʣʠ ʦʙʤʝʥʘ 

ʠʥʬʦʨʤʘʮʠʝʡ. ʅʦʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʵʥʜʦʢʨʠʥʦʣʦʛʠʷ ʠ 
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ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʣʦʛʠʷ ʠʛʨʘʶʪ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʨʦʣʴ ʚ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʥʘʫʢʝ ʠ 

ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ. ɺʥʝʜʨʝʥʠʷ ʤʥʦʛʦʚʝʢʪʦʨʥʳʭ 

ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʧʨʠʥʮʠʧʦʚ ʮʠʬʨʦʚʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʙʫʜʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʝʡʨʦʙʳʪʘ ʠ ʥʝʡʨʦʤʘʨʢʝʪʠʥʛʘ. 

ɺʥʝʜʨʝʥʠʝ ʙʠʦʢʦʤʧʴʶʪʝʨʥʳʭ ʥʘʥʦʧʣʘʪʬʦʨʤ ʠ ʤʦʜʫʣʝʡ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʥʝʙʦʣʴʰʠʭ 

ʤʦʣʝʢʫʣ, ʧʦʣʠʤʝʨʦʚ, ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʠʣʠ ʙʝʣʢʦʚ/ʧʝʧʪʠʜʦʚ, ʥʘʥʦʧʣʘʪʬʦʨʤʳ 

ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʳ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʫ ʚʥʝʰʥʠʭ ʩʪʠʤʫʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʤʘʛʥʠʪʥʳʝ 

ʧʦʣʷ ʠʣʠ ʩʚʝʪ, ʠʣʠ ʚʥʫʪʨʝʥʥʠʭ ʩʪʠʤʫʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʥʫʢʣʝʠʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʬʝʨʤʝʥʪʳ ʠʣʠ ʨʅ, 

ʩ ʧʦʤʦʱʴʶ ʪʨʝʭ ʨʘʟʣʠʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ: ʩʙʦʨʢʘ ʩʠʩʪʝʤʳ, ʨʘʟʙʦʨʢʘ ʩʠʩʪʝʤʳ ʠʣʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ. ʉʦʚʨʝʤʝʥʥʳʝ ʙʠʦʢʦʤʧʴʶʪʝʨʥʳʝ ʥʘʥʦʧʣʘʪʬʦʨʤʳ ʥʝʦʮʝʥʠʤʳʤ ʜʣʷ 

ʤʥʦʞʝʩʪʚʘ ʧʨʠʤʝʥʝʥʠʡ, ʚʢʣʶʯʘʷ ʤʝʜʠʮʠʥʩʢʫʶ ʜʠʘʛʥʦʩʪʠʢʫ, ʙʠʦʤʝʜʠʮʠʥʩʢʫʶ 

ʚʠʟʫʘʣʠʟʘʮʠʶ, ʤʦʥʠʪʦʨʠʥʛ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʜʦʩʪʘʚʢʫ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʢ 

ʮʝʣʝʚʳʤ ʢʣʝʪʦʯʥʳʤ ʧʦʧʫʣʷʮʠʷʤ. 

ʀʥʪʝʛʨʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʧʦʟʚʦʣʠʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʧʦʣʫʯʠʪʴ 

ʥʦʚʫʶ ʮʝʣʦʩʪʥʫʶ ʢʘʨʪʠʥʫ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 

ʦʭʚʘʪʳʚʘʪʴ ʦʪ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʜʦ ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʷʚʣʝʥʠʡ. ʂʦʛʥʠʪʠʚʥʘʷ ʧʘʤʷʪʴ ï 

ʥʝʧʨʝʨʳʚʥʳʡ ʘʢʪ ʪʚʦʨʝʥʠʷ, ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʠ ʝʤʢʠʭ ʧʦʥʷʪʠʡ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʦʩʥʦʚʥʫʶ ʬʫʥʢʮʠʶ ʧʘʤʷʪʠ ʚʦʦʙʱʝ. ɿʥʘʥʠʷ, ʢʦʪʦʨʳʝ ʯʝʣʦʚʝʢ ʧʦʣʫʯʘʝʪ ʧʨʠ ʦʙʫʯʝʥʠʠ, 

ʩʥʘʯʘʣʘ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ ʥʝʯʪʦ ʚʥʝʰʥʝʝ, ʥʦ ʟʘʪʝʤ ʧʦʩʪʝʧʝʥʥʦ ʦʥʠ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʦʧʳʪ 

ʠ ʫʙʝʞʜʝʥʠʷ. ʂʦʛʥʠʪʠʚʥʘʷ ʧʘʤʷʪʴ ʩʦʭʨʘʥʷʝʪ ʚ ʩʝʙʝ ʚʩʝ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʷ 

ʩʦʙʦʡ ʩʚʦʝʛʦ ʨʦʜʘ çʙʠʙʣʠʦʪʝʢʫè, ʧʨʠʯʝʤ ʧʨʦʮʝʩʩ ʫʩʚʘʠʚʘʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʫʩʣʦʞʥʷʝʪʩʷ ʧʦ 

ʤʝʨʝ ʫʩʣʦʞʥʝʥʠʷ ʧʦʣʫʯʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʅʝ ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʤ 

H. sapiens ʚʝʜʝʪ ʢ ʜʝʧʨʝʩʩʠʚʥʳʤ ʨʘʩʩʪʨʦʡʩʪʚʘʤ. 

ɼʝʧʨʝʩʩʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʠʤʝʶʪ ʦʛʨʦʤʥʫʶ ʤʝʜʠʮʠʥʩʢʫʶ ʠ ʩʦʮʠʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ. 

ɼʝʧʨʝʩʩʠʷ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʳʤ ʦʩʣʦʞʥʝʥʠʝʤ ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʫʭʫʜʰʘʶʱʠʤ ʧʨʦʛʥʦʟ ʠ ʪʝʯʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʝʧʨʝʩʩʠʷ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʷʤ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʩʣʫʞʠʪ 

ʦʩʥʦʚʦʡ ʜʣʷ ʭʨʦʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʠ ʨʘʟʚʠʪʠʷ ʢʦʛʥʠʪʠʚʥʦʛʦ ʜʝʬʠʮʠʪʘ. ʇʨʠ ʨʘʟʚʠʪʠʠ 

ʜʝʧʨʝʩʩʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʩʠʥʜʨʦʤ ʛʠʧʝʨʢʦʘʛʫʣʷʮʠʠ. ɻʠʧʝʨʢʦʨʪʠʟʦʣʝʤʠʷ 

ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʦʛʦ ʧʦʨʘʞʝʥʠʷ. ʇʦʚʳʰʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʢʘʪʝʭʦʣʘʤʠʥʦʚ ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʘʮʠʠ ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʟʚʝʥʘ ʛʝʤʦʩʪʘʟʘ, 

ʧʦʚʳʰʝʥʠʶ ʬʘʢʪʦʨʘ VIII ʠ ʬʘʢʪʦʨʘ ɺʠʣʣʠʙʨʘʥʜʘ, ʩʥʠʞʝʥʠʶ ʬʠʙʨʠʥʦʣʠʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʬʦʥʝ ʪʝʨʘʧʠʠ ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʘʤʠ ʦʪʤʝʯʘʝʪʩʷ 

ʥʦʨʤʘʣʠʟʘʮʠʷ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʨʦʚʠ [9]. 

ʇʨʠʩʦʝʜʠʥʝʥʠʝ ʜʝʧʨʝʩʩʠʠ ʢ ʩʦʩʫʜʠʩʪʦʤʫ ʧʦʨʘʞʝʥʠʶ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʥʝʠʟʙʝʞʥʦ 

ʧʨʠʚʦʜʠʪ ʢ ʫʛʣʫʙʣʝʥʠʶ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʪʤʝʯʘʶʪʩʷ 

ʟʘʤʝʜʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʩʠʭʦʤʦʪʦʨʥʳʭ ʨʝʘʢʮʠʡ, ʪʨʫʜʥʦʩʪʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ, 

ʥʘʨʫʰʝʥʠʷ ʧʘʤʷʪʠ. ʋ ʙʦʣʴʥʳʭ ʩ ʧʦʩʪʠʥʩʫʣʴʪʥʦʡ ʜʝʧʨʝʩʩʠʝʡ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʪʨʘʜʘʶʪ 

ʩʧʦʥʪʘʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʚʳʧʦʣʥʝʥʠʝʤ ʟʘʜʘʥʠʡ, 

ʥʝʡʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ [9]. 

ʊʷʞʝʩʪʴ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʪʷʞʝʩʪʠ ʜʝʧʨʝʩʩʠʚʥʦʛʦ 

ʨʘʩʩʪʨʦʡʩʪʚʘ, ʚʦʟʨʘʩʪʘ ʙʦʣʴʥʦʛʦ ʠ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʮʝʨʝʙʨʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠ [9]. 

ʉʦʚʨʝʤʝʥʥʘʷ ʧʨʦʙʣʝʤʘ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʠ ʠʤʝʝʪ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ, 

ʙʠʦʬʠʟʠʯʝʩʢʫʶ,  ʛʝʨʦʥʪʦʣʦʛʠʯʝʩʢʫʶ, ʛʝʨʠʘʪʨʠʯʝʩʢʫʶ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʢʦʥʩʪʘʪʘʮʠʷ ʧʨʠʯʠʥʳ ʟʘʙʦʣʝʚʘʥʠʷ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʚʳʙʦʨ 

ʘʜʝʢʚʘʪʥʦʛʦ ʣʝʯʝʥʠʷ. 
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ɺʩʣʝʜʩʪʚʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʦʛʦ ʠ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʛʦ ʤʝʪʦʜʘ ʣʝʯʝʥʠʷ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ ʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ (ɹɸ). ɺ 

ʣʶʙʦʤ ʩʣʫʯʘʝ ʧʨʦʬʠʣʘʢʪʠʢʘ ʨʘʟʚʠʪʠʷ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ ʠ ɹɸ 

ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʵʪʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʝʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʪ. ʢ. ʙʫʜʝʪ ʨʘʟʥʠʪʴʩʷ ʫ 

ʙʦʣʴʥʳʭ ʩ ʧʦʨʘʞʝʥʠʝʤ ʤʝʣʢʠʭ ʩʦʩʫʜʦʚ, ʦʢʢʣʶʟʠʨʫʶʱʠʤ ʧʦʨʘʞʝʥʠʝʤ ʤʘʛʠʩʪʨʘʣʴʥʳʭ 

ʘʨʪʝʨʠʡ ʛʦʣʦʚʳ ʠʣʠ ʵʤʙʦʣʠʝʡ ʢʘʨʜʠʦʛʝʥʥʦʛʦ ʛʝʥʝʟʘ. ʋ ʙʦʣʴʥʳʭ ʩ ʧʦʨʘʞʝʥʠʝʤ ʤʝʣʢʠʭ 

ʩʦʩʫʜʦʚ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʪʝʨʘʧʠʠ ʜʦʣʞʥʘ ʙʳʪʴ ʥʦʨʤʘʣʠʟʘʮʠʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʣʫʯʰʝʥʠʶ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʯʨʝʟʤʝʨʥʦʝ 

ʩʥʠʞʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʤʦʞʝʪ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ ʥʘʨʘʩʪʘʥʠʝ ʤʥʝʩʪʠʢʦ-

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʚʦʟʤʦʞʥʦ, ʚʳʟʚʘʥʥʳʤ ʚʪʦʨʠʯʥʳʤ ʩʥʠʞʝʥʠʝʤ ʤʦʟʛʦʚʦʛʦ 

ʢʨʦʚʦʪʦʢʘ ʚʩʣʝʜʩʪʚʠʝ ʥʘʨʫʰʝʥʠʷ ʘʫʪʦʨʝʛʫʣʷʮʠʠ. 

ʇʦʞʠʟʥʝʥʥʦʝ ʧʨʠʦʙʨʝʪʝʥʠʝ ʟʥʘʥʠʡ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʠ ʧʦʟʚʦʣʷʶʪ ʩʦʭʨʘʥʝʥʠʶ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʠ ʘʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ 

(ʈʠʩʫʥʦʢ 2). 
 

 
 

ʈʠʩʫʥʦʢ 2. ʅʝʡʨʦʥʘʣʴʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ [10] 
 

ʍʨʦʥʠʯʝʩʢʠʡ ʩʪʨʝʩʩ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʪʦʢʩʠʥʳ, ʭʨʦʥʠʯʝʩʢʠʝ ʠʥʬʝʢʮʠʠ ʠ ʛʝʥʝʪʠʯʝʩʢʘʷ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʫʩʢʦʨʷʶʪ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ɹɸ. ʋʢʘʟʘʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʘʢʪʠʚʠʨʫʶʪ ʤʥʦʞʝʩʪʚʦ ʧʦʨʦʯʥʳʭ ʮʠʢʣʦʚ, ʢʦʪʦʨʳʝ 

ʜʝʣʘʶʪ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʡ ʧʨʦʮʝʩʩ ʧʨʠ ɹɸ ʥʝʦʙʨʘʪʠʤʳʤ (ʈʠʩʫʥʦʢ 3) [10]. 

ɼʦʩʪʦʚʝʨʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʘ ʛʠʧʧʦʢʘʤʧʘ ʫ ʙʦʣʴʥʳʭ ʜʝʧʨʝʩʩʠʝʡ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʛʨʫʧʧʦʡ ʟʜʦʨʦʚʳʭ ʠʩʧʳʪʫʝʤʳʭ) ʫʞʝ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʜʝʧʨʝʩʩʠʚʥʦʛʦ ʵʧʠʟʦʜʘ ʜʦʩʪʠʛʘʝʪ 11% ʜʣʷ 

ʩʝʨʦʛʦ ʠ ʜʦ 25% ʜʣʷ ʙʝʣʦʛʦ ʚʝʱʝʩʪʚʘ. ɿʥʘʯʝʥʠʷ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʘ ʥʝʨʚʥʦʡ ʪʢʘʥʠ (ʚ 
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ʯʘʩʪʥʦʩʪʠ, 10ï25% ʜʣʷ ʛʠʧʧʦʢʘʤʧʘ) ʫ ʯʝʣʦʚʝʢʘ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʠʤʝʨʥʦ 

ʦʜʠʥʘʢʦʚʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʠ ʜʣʠʥʘ ʜʝʥʜʨʠʪʦʚ ʛʠʧʧʦʢʘʤʧʘʣʴʥʳʭ ʥʝʡʨʦʥʦʚ 

ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʝʧʨʝʩʩʠʝʡ ʫʤʝʥʴʰʘʝʪʩʷ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 30ï50%, ʪ. ʝ. ʯʠʩʣʦ ʩʠʥʘʧʪʠʯʝʩʢʠʭ 

ʢʦʥʪʘʢʪʦʚ ʠ ʦʙʲʝʤ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʦʢʨʘʱʘʝʪʩʷ ʥʘ 1ï2 ʧʦʨʷʜʢʘ, ʯʪʦ ʠ ʚʝʜʝʪ ʢ 

ʩʝʨʴʝʟʥʦʤʫ ʥʘʨʫʰʝʥʠʶ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ. 
 

 
ʈʠʩʫʥʦʢ 3. ʇʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʥʝʡʨʦʥʘʣʴʥʦʛʦ ʢʦʨʨʝʣʷʪʘ ʜʝʧʨʝʩʩʠʠ ʩ 

ʢʦʛʥʠʪʠʚʥʳʤ ʠ ʚʠʩʮʝʨʘʣʴʥʳʤ ʤʦʟʛʦʤ ʧʨʠ ɹɸ [10] 

 

ʇʦ ʜʘʥʥʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ (ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ 

ʠʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʄʈʊ ð ʬʄʈʊ ʠ ʧʦʟʠʪʨʦʥʥʦ-ʵʤʠʩʩʠʦʥʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ð ʇʕʊ), ʫ 

ʙʦʣʴʥʳʭ ʜʝʧʨʝʩʩʠʝʡ ʚ ʵʪʠʭ ʣʠʤʙʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ ʠ ʚ ʧʨʝʬʨʦʥʪʘʣʴʥʦʡ ʢʦʨʝ ʩʥʠʞʝʥʳ 

ʣʦʢʘʣʴʥʳʡ ʤʦʟʛʦʚʦʡ ʢʨʦʚʦʪʦʢ ʠ ʤʝʪʘʙʦʣʠʟʤ ʛʣʶʢʦʟʳ, ʪʦʛʜʘ ʢʘʢ ʦʙʲʝʤ ʤʠʥʜʘʣʠʥʳ ʠ ʫʨʦʚʝʥʴ 

ʝʝ ʤʝʪʘʙʦʣʠʟʤʘ ʫʚʝʣʠʯʝʥʳ. 

ɸʬʬʝʢʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʫ ʯʝʣʦʚʝʢʘ, ʢʘʢ ʠ ʚʳʟʚʘʥʥʳʝ ʩʪʨʝʩʩʦʤ ʠ ʩʭʦʜʥʳʝ ʩ 

ʜʝʧʨʝʩʩʠʝʡ ʥʘʨʫʰʝʥʠʷ ʧʦʚʝʜʝʥʠʷ ʫ ʞʠʚʦʪʥʳʭ, ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʩ ʧʦʚʨʝʞʜʝʥʠʝʤ ʣʠʤʙʠʯʝʩʢʠʭ 

ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʩʪʨʫʢʪʫʨ ʤʦʟʛʘ ʚ ʚʠʜʝ ʥʘʨʫʰʝʥʠʷ ʤʦʨʬʦʣʦʛʠʠ ʠ ʬʫʥʢʮʠʠ ʜʝʥʜʨʠʪʦʚ (ʠʭ 

ʫʢʦʨʦʯʝʥʠʷ, ʩʥʠʞʝʥʠʷ ʯʠʩʣʘ ʰʠʧʠʢʦʚ ʠ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʢʦʥʪʘʢʪʦʚ) ʠ ʧʨʦʚʦʜʷʱʠʭ ʧʫʪʝʡ, ʘ 

ʪʘʢʞʝ ʩʥʠʞʝʥʠʷ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʛʠʙʝʣʠ ʯʘʩʪʠ ʥʝʨʚʥʳʭ ʠ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ. 

ʕʪʠ ʜʘʥʥʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʦ ʚʳʩʦʢʦʡ ʢʦʤʦʨʙʠʜʥʦʩʪʠ 

ʜʝʧʨʝʩʩʠʠ ʠ ʪʨʝʚʦʛʠ, ʘ ʪʘʢʞʝ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦ ʪʦʤ, ʯʪʦ ʭʨʦʥʠʯʝʩʢʠʡ 

ʩʪʨʝʩʩ ʠ ʪʨʝʚʦʞʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʚʳʟʚʘʥʥʳʝ ʩʪʨʝʩʩʦʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʤʦʛʫʪ ʥʝ ʧʨʦʩʪʦ 

ʧʨʝʜʰʝʩʪʚʦʚʘʪʴ ʜʝʧʨʝʩʩʠʠ ʠʣʠ ʘʩʩʦʮʠʠʨʦʚʘʪʴʩʷ ʩ ʥʝʡ, ʥʦ ʠ ʷʚʣʷʪʴʩʷ ʧʨʠʯʠʥʦʡ ʥʝʢʦʪʦʨʳʭ 

ʬʦʨʤ ʜʝʧʨʝʩʩʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. ʃʦʢʘʣʠʟʘʮʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʚ ʣʠʤʙʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʝ, ʙʘʟʘʣʴʥʳʭ ʛʘʥʛʣʠʷʭ ʠ ʨʦʩʪʨʘʣʴʥʳʭ ʦʪʜʝʣʘʭ ʢʦʨʳ ʤʦʞʝʪ ʦʙʫʩʣʦʚʣʠʚʘʪʴ ʤʥʦʛʠʝ ʢʘʢ 

ʩʦʙʩʪʚʝʥʥʦ ʘʬʬʝʢʪʠʚʥʳʝ (ʩʥʠʞʝʥʠʝ ʥʘʩʪʨʦʝʥʠʷ, ʪʨʝʚʦʛʘ, ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ), ʪʘʢ ʠ 

ʤʦʪʦʨʥʳʝ, ʚʝʛʝʪʘʪʠʚʥʳʝ ʠ ʤʥʝʩʪʠʢʦ-ʢʦʛʥʠʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʨʠ ʜʝʧʨʝʩʩʠʠ. 
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ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʛʠʙʝʣʠ ʢʣʝʪʦʢ ʤʦʟʛʘ ʩʯʠʪʘʝʪʩʷ ʵʢʩʘʡʪʦʪʦʢʩʠʯʥʦʩʪʴ 

(ʘʥʛʣ. excitotoxicity) ï ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʨʷʜʘ ʘʛʝʥʪʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚʦʟʙʫʞʜʘʶʱʠʭ 

ʘʤʠʥʦʢʠʩʣʦʪ (ʛʣʫʪʘʤʘʪʘ, NMDA), ʘ ʪʘʢʞʝ ʢʘʣʴʮʠʷ. ɺ ʥʦʨʤʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʧʨʠʚʦʜʠʪ ʢ ʛʝʥʝʨʘʮʠʠ ʧʦʩʪʩʠʥʘʧʪʠʯʝʩʢʠʤ ʥʝʡʨʦʥʦʤ ʥʝʨʚʥʦʛʦ 

ʠʤʧʫʣʴʩʘ. ʆʜʥʘʢʦ ʚ ʫʩʣʦʚʠʷʭ ʧʘʪʦʣʦʛʠʠ (ʧʨʠ ʠʟʙʳʪʢʝ ʦʩʥʦʚʥʳʭ ʚʦʟʙʫʞʜʘʶʱʠʭ 

ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʦʚ ð ʛʣʫʪʘʤʘʪʘ ʠ NMDA, ʉʘ2+ ʠ ʧʨʠ ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʦʤ 

ʥʘʨʫʰʝʥʠʠ ʘʢʪʠʚʥʦʩʪʠ Na+/K+-ɸʊʌʘʟʳ) ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʣʘʚʠʥʦʦʙʨʘʟʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʘ2+, ʯʪʦ ʚʝʜʝʪ ʟʘ ʩʦʙʦʡ ʧʦʚʨʝʞʜʝʥʠʝ ʠ ʫʪʨʘʪʫ ʦʪʜʝʣʴʥʳʭ 

ʦʪʨʦʩʪʢʦʚ ʠʣʠ ʛʠʙʝʣʴ ʥʝʨʚʥʦʡ ʢʣʝʪʢʠ. 

ʕʪʠʤ ʜʝʩʪʨʫʢʪʠʚʥʳʤ ʧʨʦʮʝʩʩʘʤ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʢʦʨʪʠʟʦʣʘ), ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʩʦʩʪʦʷʥʠʡ 

ʜʠʩʪʨʝʩʩʘ ʠ ʜʝʧʨʝʩʩʠʠ. ʈʦʣʴ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʘʜʨʝʥʘʣʦʚʦʡ ʦʩʠ ʚ 

ʥʝʡʨʦʧʣʘʩʪʠʯʝʩʢʠʭ ʷʚʣʝʥʠʷʭ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʫ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ  ʚʳʟʚʘʥʥʳʭ 

ʩʪʨʝʩʩʦʤ ʠ ʩʭʦʜʥʳʭ ʩ ʜʝʧʨʝʩʩʠʝʡ ʩʦʩʪʦʷʥʠʷʭ ʚ ʢʨʦʚʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʦ ʩʦʜʝʨʞʘʥʠʝ 

ʢʦʨʪʠʢʦʪʨʦʧʠʥ-ʨʠʣʠʟʠʥʛ-ʬʘʢʪʦʨʘ (ʂʊʈʌ), ɸʂʊɻ ʠ ʢʦʨʪʠʟʦʣʘ; ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʚʚʝʜʝʥʠʝ 

ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ (ʚ ʦʪʩʫʪʩʪʚʠʝ ʩʪʨʝʩʩʘ) ʚʳʟʳʚʘʝʪ ʪʘʢʠʝ ʞʝ ʠʟʤʝʥʝʥʠʷ ʥʝʨʚʥʦʡ ʪʢʘʥʠ, ʢʘʢ ʠ 

ʩʪʨʝʩʩʦʛʝʥʥʘʷ ʩʠʪʫʘʮʠʷ, ʘ ʘʜʨʝʥʵʢʪʦʤʠʷ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʚʣʠʷʥʠʝ ʩʪʨʝʩʩʦʨʦʚ. ʋ 33ï66% 

ʙʦʣʴʥʳʭ ʜʝʧʨʝʩʩʠʝʡ ʦʪʤʝʯʘʝʪʩʷ ʛʠʧʝʨʧʣʘʟʠʷ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʢʦʨʪʠʟʦʣʘ 

ʧʦʚʳʰʝʥʦ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʪʷʞʝʩʪʴʶ ʩʦʩʪʦʷʥʠʷ [11]. 

ɻʦʨʤʦʥʳ ʦʩʠ ʛʠʧʦʪʘʣʘʤʫʩïʛʠʧʦʬʠʟïʛʦʥʘʜʳ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ ʬʫʥʢʮʠʶ, 

ʦʢʘʟʳʚʘʶʪ ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʬʫʥʢʮʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʈʷʜ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʚ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʷʭ ʢʘʢ ʚ ʥʦʨʤʝ, ʪʘʢ ʠ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʯʘʩʪʠʯʥʦ ʩʚʷʟʘʥʦ ʩ ʧʦʣʦʚʳʤʠ 

ʛʦʨʤʦʥʘʤʠ [12]. 

ʂʦʛʥʠʪʠʚʥʳʡ ʤʦʟʛ ʠ ʧʦʣʦʚʳʝ ʛʦʨʤʦʥʳ 

ʉʪʘʨʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʬʫʥʢʮʠʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʢʦʛʥʠʪʠʚʥʳʭ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦʟʨʘʩʪ ʚʥʦʩʠʪ ʩʚʦʠ ʢʦʨʨʝʢʪʠʚʳ ʚ ʨʘʙʦʪʫ ʵʥʜʦʢʨʠʥʥʦʡ 

ʩʠʪʝʤʳ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʠʟʤʝʥʝʥʠʝ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʬʦʥʘ ʚ ʧʨʦʮʝʩʩʝ ʩʪʘʨʝʥʠʷ ʥʘʢʣʘʜʳʚʘʝʪ 

ʦʪʧʝʯʘʪʦʢ ʥʘ ʨʘʙʦʪʫ ʢʣʝʪʦʢ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ, ʩʦʮʠʘʣʴʥʦ-

ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ. ʀʩʩʣʝʜʦʚʘʥʘ, ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʧʦʣʦʚʳʤʠ ʛʦʨʤʦʥʘʤʠ, 

ʢʦʨʪʠʟʦʣʦʤ, ʦʢʩʠʪʦʮʠʥʦʤ ʠ ʢʦʛʥʠʪʠʚʥʳʤ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ. 

ʇʦʣʦʚʳʝ ʛʦʨʤʦʥʳ ʚʦʚʣʝʯʝʥʳ ʚ ʨʦʩʪ ʥʝʡʨʠʪʦʚ, ʩʠʥʘʧʪʦʛʝʥʝʟ, ʜʝʥʜʨʠʪʥʦʝ ʚʝʪʚʣʝʥʠʝ, 

ʤʠʝʣʠʥʠʟʘʮʠʶ ʠ ʜʨʫʛʠʝ ʚʘʞʥʳʝ ʤʝʭʘʥʠʟʤʳ ʥʝʨʚʥʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ. ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʢʦʥʮʝʧʪʫʘʣʠʟʠʨʦʚʘʥʥʳʝ ʪʝʦʨʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʢʘʢ ʧʦʣʦʚʳʝ 

ʛʦʨʤʦʥʳ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʳʟʳʚʘʶʪ ʠʟʤʝʥʝʥʠʷ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʯʝʨʝʟ ʯʝʪʳʨʝ 

ʥʝʡʨʦʭʠʤʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʦʚ: ʩʝʨʦʪʦʥʠʥ, ʜʦʧʘʤʠʥ, ɻɸʄʂ ʠ ʛʣʫʪʘʤʘʪ [13]. 

ʄʥʦʛʠʝ ʦʙʣʘʩʪʠ ʤʦʟʛʘ ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʚʳʩʦʢʫʶ ʧʣʦʪʥʦʩʪʴ ʨʝʮʝʧʪʦʨʦʚ ʵʩʪʨʦʛʝʥʦʚ ʠ 

ʧʨʦʛʝʩʪʝʨʦʥʘ, ʪʘʢʠʭ ʢʘʢ ʤʠʥʜʘʣʠʥʘ, ʛʠʧʦʪʘʣʘʤʫʩ ʠ ʛʠʧʧʦʢʘʤʧ. ɻʠʧʧʦʢʘʤʧ ʠʤʝʝʪ ʦʩʦʙʦʝ 

ʟʥʘʯʝʥʠʝ ʚ ʢʦʥʪʝʢʩʪʝ ʦʧʦʩʨʝʜʫʶʱʝʡ ʩʪʨʫʢʪʫʨʥʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʚ ʤʦʟʛʝ ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ, 

ʠʩʩʣʝʜʦʚʘʥʳ ʨʘʟʣʠʯʠʷ ʚ ʧʦʚʝʜʝʥʠʠ, ʥʝʡʨʦʭʠʤʠʯʝʩʢʠʭ ʧʘʪʪʝʨʥʘʭ ʠ ʩʪʨʫʢʪʫʨʝ ʛʠʧʧʦʢʘʤʧʘ ʩ 

ʠʟʤʝʥʷʶʱʝʡʩʷ ʛʦʨʤʦʥʘʣʴʥʦʡ ʩʨʝʜʦʡ [13]. 

ʉʫʱʝʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʜʠʩʨʝʛʫʣʷʮʠʝʡ ʵʤʦʮʠʡ ʠ ʩʠʤʧʪʦʤʘʤʠ ʜʝʧʨʝʩʩʠʠ, 

ʪʨʝʚʦʛʠ, ʧʘʪʦʣʦʛʠʠ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʧʩʠʭʦʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. 

ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʨʝʛʫʣʷʮʠʠ ʵʤʦʮʠʡ, ʩʚʷʟʘʥʳ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʦʮʠʘʣʴʥʦʡ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ [13]. 
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ʆʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʦʩʤʳʩʣʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʤʦʟʛʦʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, 

ʛʦʨʤʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʧʦʚʝʜʝʥʠʝʤ ð ʜʫʤʘʪʴ ʦ ʤʦʟʛʝ ʢʘʢ ʦʙ ʵʥʜʦʢʨʠʥʥʦʤ ʦʨʛʘʥʝ. ɺ 

ʨʘʤʢʘʭ ʵʪʦʡ ʤʦʜʝʣʠ ʤʦʟʛ ʨʝʛʫʣʠʨʫʝʪ ʚʳʨʘʙʦʪʢʫ ʛʦʨʤʦʥʦʚ (ʯʝʨʝʟ ʛʠʧʦʪʘʣʘʤʫʩ ʠ ʛʠʧʦʬʠʟ) ʠ 

ʩʘʤ ʷʚʣʷʝʪʩʷ ʤʠʰʝʥʴʶ ʜʣʷ ʩʪʝʨʦʠʜʥʳʭ ʠ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʦʜʦʣʝʚʘʶʪ 

ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʠʡ ʙʘʨʴʝʨ ʠ ʦʢʘʟʳʚʘʶʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʮʝʥʪʨʘʣʴʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ ʠ 

ʥʠʞʝʣʝʞʘʱʠʝ ʦʙʣʘʩʪʠ [14]. ʂʘʢ ʪʘʢʦʚʳʝ, ʛʦʨʤʦʥʳ ʠʛʨʘʶʪ ʮʝʥʪʨʘʣʴʥʫʶ ʨʦʣʴ ʚ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʠ ʠʥʠʮʠʘʮʠʠ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʨʦʩʪ, 

ʨʘʟʚʠʪʠʝ, ʩʪʘʨʝʥʠʝ, ʠʤʤʫʥʠʪʝʪ, ʨʝʧʨʦʜʫʢʮʠʶ ʠ ʧʦʚʝʜʝʥʠʝ. ʏʪʦʙʳ ʧʦʣʥʦʩʪʴʶ ʦʮʝʥʠʪʴ 

ʤʥʦʛʦʛʨʘʥʥʳʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʧʦʟʥʘʥʠʝ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʤʦʮʠʦʥʘʣʴʥʦʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ, ʢʨʘʡʥʝ ʚʘʞʥʦ ʠʤʝʪʴ ʯʝʪʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʜʠʥʘʤʠʢʝ ʚʦʟʨʘʩʪʥʳʭ 

ʵʥʜʦʢʨʠʥʥʳʭ ʠʟʤʝʥʝʥʠʡ [15]. 

ʋʨʦʚʝʥʴ ʠ ʬʫʥʢʮʠʷ ʤʥʦʛʠʭ ʛʦʨʤʦʥʦʚ ʤʦʜʠʬʠʮʠʨʫʶʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ 

ʨʷʜ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ʊʠʧʠʯʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ 

ʩʥʠʞʝʥʠʝ ʩʝʢʨʝʮʠʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʞʝʣʝʟ ʠ ʤʦʜʠʬʠʢʘʮʠʠ ʮʝʥʪʨʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, 

ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʛʦʨʤʦʥʦʚ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʥʠʞʝʥʠʝ ʪʦʨʤʦʟʥʳʭ 

ʩʠʩʪʝʤ ʠ ʧʦʜʘʚʣʝʥʠʝ ʮʠʨʢʘʜʠʘʥʥʳʭ ʨʠʪʤʦʚ. ʕʪʠ ʚʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʵʥʜʦʢʨʠʥʥʦʡ 

ʩʠʩʪʝʤʝ ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʳʤʠ ʠ ʦʪʣʠʯʘʶʪʩʷ ʫ ʨʘʟʣʠʯʥʳʭ ʛʦʨʤʦʥʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ 

ʵʥʜʦʢʨʠʥʥʫʶ ʩʠʩʪʝʤʫ ʚʣʠʷʝʪ ʨʷʜ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʝ ʢʘʢ ʩʦʮʠʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ 

(ʥʘʧʨʠʤʝʨ, ʵʪʥʠʯʝʩʢʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ, ʩʦʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ), ʦʙʨʘʟ ʞʠʟʥʠ (ʥʘʧʨʠʤʝʨ, 

ʫʨʦʚʝʥʴ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ, ʥʘʯʘʣʦ ʠʣʠ ʧʨʝʢʨʘʱʝʥʠʝ ʢʫʨʝʥʠʷ, 

ʧʠʪʘʥʠʝ) ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ (ʥʘʧʨʠʤʝʨ, ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ, 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʩʪʨʝʩʩʫ, ʩʦʮʠʘʣʴʥʘʷ ʠʥʪʝʛʨʘʮʠʷ) (ʈʠʩʫʥʢʠ 4ï5) [14ï15]. 
 
 

 
 

ʈʠʩʫʥʦʢ 4. ɻʦʨʤʦʥʳ ʠ ʩʪʨʝʩʩ: ʥʘʨʫʰʝʥʠʝ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʦʡ ʨʝʛʫʣʷʮʠʠ. ʂʨʘʪʢʦʩʨʦʯʥʘʷ ʠ 

ʜʦʣʛʦʩʨʦʯʥʘʷ ʨʝʘʢʮʠʷ ʥʘ ʩʪʨʝʩʩ [14] 

 

ʕʥʜʦʢʨʠʥʥʳʝ ʜʝʬʠʮʠʪʳ ʫ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʚʢʣʶʯʘʶʪ ʩʥʠʞʝʥʠʝ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ 

ʫʨʦʚʥʝʡ ʵʩʪʨʦʛʝʥʦʚ ʠ ʪʝʩʪʦʩʪʝʨʦʥʘ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʃɻ, ʌʉɻ ʠ ʛʣʦʙʫʣʠʥʘ, 

ʩʚʷʟʳʚʘʶʱʝʛʦ ʧʦʣʦʚʳʝ ʛʦʨʤʦʥʳ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʩʳʚʦʨʦʪʦʯʥʳʭ 
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ʢʦʥʮʝʥʪʨʘʮʠʡ GH, IGFȤI ʠ DHEA(S). ʕʥʜʦʢʨʠʥʥʳʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ 

ʞʠʟʥʠ, ʪʘʢʠʝ ʢʘʢ ʬʫʥʢʮʠʠ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʧʦʢʘʟʳʚʘʶʪ ʤʠʥʠʤʘʣʴʥʦʝ 

ʦʙʱʝʝ ʠʟʤʝʥʝʥʠʝ ʙʘʟʘʣʴʥʳʭ ʫʨʦʚʥʝʡ ʩʦ ʩʪʘʨʝʥʠʝʤ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʚ ʧʨʝʜʝʣʘʭ 

ʛʠʧʦʪʘʣʘʤʦïʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ / ʪʠʨʝʦʠʜʥʦʡ ʦʩʠ [16]. 

ʅʘʧʨʠʤʝʨ, ʫ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʬʠʟʠʯʝʩʢʠʝ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʚʳʟʚʘʥʥʳʝ 

ʠʥʜʝʢʩʦʤ ʤʘʩʩʳ ʪʝʣʘ, ʢʫʨʝʥʠʝʤ, ʙʝʟʨʘʙʦʪʠʮʝʡ ʠ ʧʦʪʝʨʝʡ ʧʘʨʪʥʝʨʘ, ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ 

ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʪʝʩʪʦʩʪʝʨʦʥʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ (ʩʘʤʦʦʮʝʥʢʘ, ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʩʪʨʝʩʩʘ) ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʨʘʟʣʠʯʠʷʤ ʚ ʩʝʢʨʝʮʠʠ ʢʦʨʪʠʟʦʣʘ. ɺʦʟʨʘʩʪʥʳʝ ʛʦʨʤʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ ʧʘʪʦʣʦʛʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʨʠʩʢʦʤ ʟʘʙʦʣʝʚʘʥʠʷ ʠʣʠ ʩʥʠʞʝʥʠʝʤ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ [16ï17]. 

ʀʟʤʝʥʝʥʠʷ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʠ ʧʦʚʝʜʝʥʠʠ ʨʝʜʢʦ ʩʚʷʟʘʥʳ ʩ ʜʝʡʩʪʚʠʷʤʠ ʦʜʥʦʛʦ ʛʦʨʤʦʥʘ. 

ʏʘʱʝ, ʦʥʠ ʦʪʨʘʞʘʶʪ ʩʦʚʦʢʫʧʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʛʦʨʤʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ, ʢʦʪʦʨʳʝ 

ʠʤʝʶʪ ʨʝʢʫʨʩʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ [17].  

ɺ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʨʘʩʪʝʪ ʧʦʧʫʣʷʮʠʷ ʣʠʮ ʧʦʞʠʣʦʛʦ ʠ 

ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʘ ʚʤʝʩʪʝ ʩ ʵʪʠʤ ʠ ʧʨʦʮʝʥʪ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʤʦʜʠʬʠʢʘʮʠʡ ʚ 

ʩʦʮʠʘʣʴʥʦ-ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʦʙʣʘʩʪʷʭ. ʊʘʢ ʜʦʢʘʟʘʥʘ ʨʦʣʴ ʢʦʨʪʠʟʦʣʘ, ʵʩʪʨʦʛʝʥʘ, ʪʝʩʪʦʩʪʝʨʦʥʘ ʠ 

ʦʢʩʠʪʦʮʠʥʘ ð ʚ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʬʫʥʢʮʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʢʦʥʪʝʢʩʪʝ 

ʢʦʛʥʠʪʠʚʥʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʨʝʥʠʷ [13]. 

 

 
ʈʠʩʫʥʦʢ 5. ʈʝʛʫʣʷʮʠʷ ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʜʣʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʛʦ, 

ʥʝʡʨʦʥʘʣʴʥʦʛʦ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, ʚʦ ʚʨʝʤʷ ʩʪʨʝʩʩʘ [15] 

 

ʉʦʥ ʠ ʩʪʘʨʝʥʠʝ. ʅʝʡʨʦʵʥʜʦʢʨʠʥʥʳʡ ʢʦʥʪʨʦʣʴ ʩʥʘ 

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 H. 

sapiens ʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʯʘʩʳ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʳ 

ʛʝʥʝʪʠʯʝʩʢʠ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ. ɾʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ H. sapiens ð ɻ ʪʦ ʚʦʣʥʦʦʙʨʘʟʥʳʝ 
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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 [18]. 

ɻʣʘʚʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʴʶ ʚʠʩʮʝʨʘʣʴʥʦʛʦ ʤʦʟʛʘ ʷʚʣʷʝʪʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʤʦʮʠʡ. ɺʠʩʮʝʨʘʣʴʥʳʡ ʤʦʟʛ ʫʯʘʩʪʚʫʝʪ ʚ ʨʝʛʫʣʷʮʠʠ ʬʫʥʢʮʠʡ ʚʥʫʪʨʝʥʥʠʭ 

ʦʨʛʘʥʦʚ, ʦʙʦʥʷʥʠʷ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʨʝʛʫʣʷʮʠʠ, ʵʤʦʮʠʡ, ʧʘʤʷʪʠ, ʩʥʘ, ʙʦʜʨʩʪʚʦʚʘʥʠʷ ʠ ʜʨ. 

ɺʠʩʮʝʨʘʣʴʥʳʡ ʤʦʟʛ ʦʧʨʝʜʝʣʷʝʪ ʚʳʙʦʨ ʠ ʨʝʘʣʠʟʘʮʠʶ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʬʦʨʤ ʧʦʚʝʜʝʥʠʷ, 

ʜʠʥʘʤʠʢʫ ʚʨʦʞʜʝʥʥʳʭ ʬʦʨʤ ʧʦʚʝʜʝʥʠʷ, ʧʦʜʜʝʨʞʘʥʠʝ ʛʦʤʝʦʩʪʘʟʘ, ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʦʨʤʦʥʘʣʴʥʫʶ ʩʪʠʤʫʣʷʮʠʶ ʦʨʛʘʥʠʟʤʘ, ʩʦʟʜʘʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʬʦʥʘ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʚʳʩʰʝʡ ʥʝʨʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʥʦʚʠʜʝʥʠʷ 

ʞʠʟʥʝʥʥʦ ʚʘʞʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʥʘʰʝʤʫ ʤʦʟʛʫ ʦʙʨʘʙʘʪʳʚʘʪʴ ʵʤʦʮʠʠ ʠ ʢʦʜʠʨʦʚʘʪʴ 

ʥʦʚʳʝ ʟʥʘʥʠʷ [18]. 

ʂʦʛʥʠʪʠʚʥʘʷ ʧʘʤʷʪʴ ð ʥʝʧʨʝʨʳʚʥʳʡ ʘʢʪ ʪʚʦʨʝʥʠʷ, ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʠ ʝʤʢʠʭ 

ʧʦʥʷʪʠʡ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʥʦʚʥʫʶ ʬʫʥʢʮʠʶ ʧʘʤʷʪʠ ʚʦʦʙʱʝ. ɿʥʘʥʠʷ, ʢʦʪʦʨʳʝ ʯʝʣʦʚʝʢ 

ʧʦʣʫʯʘʝʪ ʧʨʠ ʦʙʫʯʝʥʠʠ, ʩʥʘʯʘʣʘ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ ʥʝʯʪʦ ʚʥʝʰʥʝʝ, ʥʦ ʟʘʪʝʤ ʧʦʩʪʝʧʝʥʥʦ 

ʦʥʠ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʦʧʳʪ ʠ ʫʙʝʞʜʝʥʠʷ. ʂʦʛʥʠʪʠʚʥʘʷ ʧʘʤʷʪʴ ʩʦʭʨʘʥʷʝʪ ʚ ʩʝʙʝ ʚʩʝ 

ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ ʩʚʦʝʛʦ ʨʦʜʘ çʙʠʙʣʠʦʪʝʢʫè, ʧʨʠʯʝʤ ʧʨʦʮʝʩʩ 

ʫʩʚʘʠʚʘʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʫʩʣʦʞʥʷʝʪʩʷ ʧʦ ʤʝʨʝ ʫʩʣʦʞʥʝʥʠʷ ʧʦʣʫʯʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʄʝʭʘʥʠʟʤ ʧʘʤʷʪʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʪʴ ʮʠʢʣʠʯʝʩʢʠʭ ʥʝʡʨʦʥʥʳʭ ʮʝʧʝʡ 

(ʎʅʎ). ʇʨʠ ʜʝʬʠʮʠʪʝ ʩʝʢʨʝʮʠʠ ʛʘʤʤʘ-ʘʤʠʥʦʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪʳ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʤʥʦʛʠʝ 

ʎʅʎ ʚʳʢʣʶʯʘʶʪʩʷ ʠʟ ʤʝʭʘʥʠʟʤʘ ʧʘʤʷʪʠ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʢʦʛʥʠʪʠʚʥʫʶ ʜʠʩʬʫʥʢʮʠʶ. ʕʪʦ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʥʘʨʫʰʝʥʠʷ ʧʘʤʷʪʠ ʧʨʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʩʝʥʠʣʴʥʦʡ 

ʜʝʤʝʥʮʠʠ ʘʣʴʮʛʝʡʤʝʨʦʚʩʢʦʛʦ ʪʠʧʘ. 

ʉʦʥ ̫ ʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠ ʤʝʭʘʥʠʟʤʦʤ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʛʥʠʪʠʚʥʦʡ 

ʧʘʤʷʪʠ, ʝʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʠ ʢʘʯʝʩʪʚʝʥʥʦʤ ʦʙʲʝʤʝ, ʠʥʪʝʛʨʘʮʠʠ ʧʝʨʝʭʦʜʘ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ 

ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʩʘʤʦʨʘʟʚʠʪʠʷ ʠ ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʡ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ çʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʡ ʨʘʟʫʤè. H. sapiens 21 ʚʝʢʘ ʙʫʜʝʪ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʥʠʤʘʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʘʪʪʝʨʥʳ ʩʥʘ, ʫʧʨʘʚʣʷʪʴ ʠ ʠʟʤʝʥʷʪʴ 

ʩʚʦʠ ʧʨʠʚʳʯʢʠ ʩʥʘ. ʆʮʠʬʨʦʚʢʘ ʩʥʘ ð ʙʫʜʫʱʝʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʥʘʫʢʠ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʟʜʦʨʦʚʴʷ.  

ʅʘʰʝ ʟʜʦʨʦʚʴʝ ʥʘ 90% ʟʘʚʠʩʠʪ ʦʪ ʩʥʘ. ʉʦʥ ʫʣʫʯʰʘʝʪ ʠʤʤʫʥʠʪʝʪ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʦʥ 

ʨʝʛʫʣʠʨʫʝʪʩʷ ʪʨʝʤʷ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ: ʮʠʨʢʘʜʥʳʤʠ ʨʠʪʤʘʤʠ, ʛʦʤʝʦʩʪʘʟʦʤ ʩʦʥï

ʙʦʜʨʩʪʚʦʚʘʥʠʝ ʠ ʢʦʛʥʠʪʠʚʥʦ-ʧʦʚʝʜʝʥʯʝʩʢʠʤʠ ʚʣʠʷʥʠʷʤʠ. 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 
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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. 

ʂʦʛʥʠʪʠʚʥʳʡ ʤʦʟʛ: ʩʦʥ, ʧʘʤʷʪʴ ʠ ʨʘʟʫʤ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʪʚʝʨʞʜʘʶʪ, 

ʯʪʦ ʩʥʦʚʠʜʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʚ ʦʩʥʦʚʥʦʤ ʚʦ ʚʨʝʤʷ ʙʳʩʪʨʦʛʦ ʜʚʠʞʝʥʠʷ ʛʣʘʟ (ɹɼɻ) ʩʥʘ, ʧʝʨʠʦʜʘ 

ʩʥʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʙʳʩʪʨʫʶ ʤʦʟʛʦʚʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʧʦʜʦʙʥʫʶ ʪʦʡ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʨʝʤʷ 

ʙʦʜʨʩʪʚʦʚʘʥʠʷ, ʥʦ ʩʥʳ ʪʘʢʞʝ, ʧʨʦʠʩʭʦʜʷʪ ʚʦ ʚʨʝʤʷ ʩʥʘ ʙʝʟ ɹɼɻ. ʀʩʩʣʝʜʦʚʘʪʝʣʷʤʠ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʥʦʚʠʜʝʥʠʷ ʦ ʣʠʮʘʭ ʩʚʷʟʘʥʳ ʩ ʧʦʚʳʰʝʥʥʦʡ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ 

ʦʙʣʘʩʪʠ ʤʦʟʛʘ, ʫʯʘʩʪʚʫʶʱʝʡ ʚ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʣʠʮ, ʘ ʩʥʦʚʠʜʝʥʠʷ, ʚʢʣʶʯʘʶʱʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʚʦʩʧʨʠʷʪʠʝ, ʜʚʠʞʝʥʠʝ ʠ ʤʳʰʣʝʥʠʝ, ʘʥʘʣʦʛʠʯʥʦ ʩʚʷʟʘʥʳ ʩ ʦʙʣʘʩʪʷʤʠ 

ʤʦʟʛʘ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ ʪʘʢʠʝ ʟʘʜʘʯʠ ʚʦ ʚʨʝʤʷ ʙʦʜʨʩʪʚʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʦ, ʯʪʦ 

ʩʥʦʚʠʜʝʥʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʷʚʣʷʝʪʩʷ ʦʧʳʪʦʤ, ʢʦʪʦʨʳʡ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʨʝʤʷ ʩʥʘ, ʩʧʷʱʠʡ ʤʦʟʛ 

ʠ ʙʦʜʨʩʪʚʫʶʱʠʡ ʤʦʟʛ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʧʦʭʦʞʠ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʯʘʩʪʠʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʦʜʥʠ ʠ ʪʝ 

ʞʝ ʦʙʣʘʩʪʠ ʜʣʷ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʪʠʧʘ ʧʝʨʝʞʠʚʘʥʠʡ. 

ɺʦ ʚʨʝʤʷ ʩʥʘ ʯʝʨʝʟ ʥʝʡʨʦʩʝʪʠ ʤʦʟʛʘ ð ʚʟʘʠʤʦʩʚʷʟʘʥʥʫʶ ʩʝʪʴ ʦʙʣʘʩʪʝʡ ʤʦʟʛʘ ð 

ʧʨʦʭʦʜʷʪ ʨʘʟʣʠʯʥʳʝ ʚʦʩʧʦʤʠʥʘʥʠʷ ʠ ʠʜʝʠ. ɺʦ ʚʨʝʤʷ ʩʥʘ ʥʘʰʠ ʣʦʙʥʘʷ ʢʦʨʘ ð ʦʪʚʝʪʩʪʚʝʥʥʘʷ 

ʟʘ ʣʦʛʠʢʫ ʠ ʚʥʠʤʘʥʠʝ ð ʝʱʝ ʤʝʥʝʝ ʘʢʪʠʚʥʘ, ʪ. ʝ. ʩʥʦʚʠʜʝʥʠʝ ʤʦʞʥʦ ʧʦʥʠʤʘʪʴ ʢʘʢ 

çʫʩʠʣʝʥʥʫʶè ʥʝʡʨʦʩʝʪʝʚʫʶ ʚʝʨʩʠʶ ʙʦʜʨʩʪʚʫʶʱʝʛʦ ʙʣʫʞʜʘʥʠʷ ʫʤʘ (ʨʘʟʫʤʘ). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʠʠ, ʵʣʝʢʪʨʦʦʢʫʣʦʛʨʘʬʠʠ ʠ ʵʣʝʢʪʨʦʤʠʦʛʨʘʬʠʠ  

ʜʦʢʘʟʘʣʦ ʩʚʦʶ ʧʦʣʝʟʥʦʩʪʴ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʩʦʩʪʦʷʥʠʡ ʚʦʟʙʫʞʜʝʥʠʷ ʚʦ ʚʨʝʤʷ ʩʥʘ, ʠʟʤʝʨʷʷ 

ʤʦʟʛʦʚʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʜʚʠʞʝʥʠʷ ʛʣʘʟ ʠ ʤʳʰʝʯʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʦʛʜʘ ʤʳ 

ʩʧʠʤ, ʥʘʰ ʤʦʟʛ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʨʘʟʣʠʯʥʳʝ ʩʪʘʜʠʠ ʚ ʮʠʢʣʠʯʝʩʢʦʤ ʧʦʨʷʜʢʝ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ 

ʩʪʘʜʠʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʝʜʣʝʥʥʦʡ ʤʦʟʛʦʚʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʘ ʜʨʫʛʠʝ ʩʪʘʜʠʠ ʧʨʦʪʝʢʘʶʪ ʪʘʢ, 

ʯʪʦ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʦʟʛʘ ʠʤʠʪʠʨʫʝʪ ʙʦʜʨʩʪʚʫʶʱʠʡ ʤʦʟʛ ʠ ʜʘʞʝ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ 

ʛʠʧʝʨʘʢʪʠʚʥʦʡ. ɻʝʥʝʪʠʯʝʩʢʠʡ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʡ ʚʢʣʘʜ ʚ ʩʪʘʨʝʥʠʝ ʠ ʜʦʣʛʦʣʝʪʠʝ ʯʝʣʦʚʝʢʘ 

ʦʛʨʦʤʝʥ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʦʙʨʘʟʘ ʞʠʟʥʠ ʚʘʞʥʳ ʚ ʙʦʣʝʝ ʤʦʣʦʜʦʤ 

ʚʦʟʨʘʩʪʝ, ʚʢʣʘʜ ʛʝʥʝʪʠʢʠ ʧʨʦʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʜʦʤʠʥʘʥʪʥʦ ʚ ʜʦʩʪʠʞʝʥʠʠ ʜʦʣʛʦʣʝʪʠʷ ʠ ʟʜʦʨʦʚʦʡ 

ʩʪʘʨʦʩʪʠ. ʕʧʠʛʝʥʦʤʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʨʝʤʷ ʩʪʘʨʝʥʠʷ ʛʣʫʙʦʢʦ ʚʣʠʷʶʪ ʥʘ ʢʣʝʪʦʯʥʫʶ ʬʫʥʢʮʠʶ 

ʠ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ. ɼʠʩʨʝʛʫʣʷʮʠʷ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʠ ʭʨʦʤʘʪʠʥʦʚʳʭ ʩʝʪʝʡ, ʚʝʨʦʷʪʥʦ, 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʪʘʨʝʥʠʷ. ɺ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ ʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʘʷ ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʘʥʘʣʠʟʘ ʩʤʦʞʝʪ ʚʳʷʚʠʪʴ 

ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʝʪʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ɻʝʥʥʘʷ ʨʝʛʫʣʷʮʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʫʟʣʦʤ ʚ ʵʪʦʡ ʩʝʪʠ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʪʢʠ ʠ 

ʬʘʢʪʦʨʳ ʪʨʘʥʩʢʨʠʧʮʠʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʧʦʯʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʝʪʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ 

ʚʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʨʝʛʫʣʷʮʠʠ ʛʝʥʦʚ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʧʦʷʚʣʝʥʠʝ ʜʨʫʛʠʭ 

ʧʨʠʟʥʘʢʦʚ ʩʪʘʨʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʬʬʝʢʪʘ ʩʥʝʞʥʦʛʦ ʢʦʤʘ. ɼʨʫʛʠʤ ʢʣʶʯʝʚʳʤ ʤʦʤʝʥʪʦʤ ʚ ʨʦʣʠ 

ʵʧʠʛʝʥʦʤʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩ ʚʦʟʨʘʩʪʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʥʘʩʢʦʣʴʢʦ ʧʣʘʩʪʠʯʥʳ ʠ ʫʩʪʦʡʯʠʚʳ 

ʵʧʠʛʝʥʦʤʥʳʝ ʩʝʪʠ. ʇʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʢʘʢ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʪʠʤʫʣʳ ʤʦʛʫʪ ʤʦʜʫʣʠʨʦʚʘʪʴ ʵʪʠ 

ʩʝʪʠ, ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʪ ʥʘʰʝ ʧʦʥʠʤʘʥʠʝ ʩʪʘʨʝʥʠʷ, ʥʦ ʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʪʢʨʳʪʠʶ ʥʦʚʳʭ 
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(ʠʣʠ ʧʝʨʝʧʨʦʬʠʣʠʨʦʚʘʥʥʠʶ) ʩʦʝʜʠʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʟʘʤʝʜʣʠʪʴ ʠʣʠ ʜʘʞʝ ʦʙʨʘʪʠʪʴ 

ʚʩʧʷʪʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʩʪʘʨʝʥʠʷ. 

ʅʘ ʢʣʝʪʦʯʥʦʤ ʠ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʷʭ ð ʜʝʪʝʨʤʠʥʘʥʪʳ ʩʪʘʨʝʥʠʷ ʜʣʷ ʢʦʥʪʨʦʣʷ ʥʘʯʘʣʘ 

ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʩʪʘʨʝʥʠʷ, ʚʢʣʶʯʘʶʪ ʧʦʪʝʨʶ ʧʦʣʝʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʥʘʢʦʧʣʝʥʠʝ 

ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʚ ʦʙʣʘʩʪʠ ʚʳʷʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦʮʝʩʩ ʩʪʘʨʝʥʠʷ ʠ ʜʦʣʛʦʣʝʪʠʷ, ʜʝʣʘʶʪ ʘʢʮʝʥʪ, ʢʘʢ ʵʪʠ ʜʝʪʝʨʤʠʥʘʥʪʳ ʚʣʠʷʶʪ 

ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ H. sapiens, ̫ ʚʣʷʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ, ʘ ʪʘʢʞʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʤ ʢʣʶʯʦʤ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʠ 

ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ɹʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʘʨʠʘʮʠʡ ʪʨʘʝʢʪʦʨʠʡ ʞʠʟʥʠ, ʜʘʞʝ ʩʨʝʜʠ 

ʛʝʥʝʪʠʯʝʩʢʠ ʠʜʝʥʪʠʯʥʳʭ ʦʩʦʙʝʡ, ʠ ʪʦʛʦ, ʢʘʢ ʵʧʠʛʝʥʦʤʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʵʪʠʤ ʨʘʟʣʠʯʥʳʤ ʪʨʘʝʢʪʦʨʠʷʤ, ʙʫʜʝʪ ʠʤʝʪʴ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʥʘʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʪʘʡʥ 

ʩʪʘʨʝʥʠʷ ʠ ʟʜʦʨʦʚʦʛʦ ʜʦʣʛʦʣʝʪʠʷ. ʉʦʚʨʝʤʝʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʛʝʥʦʤʘ, ʵʧʠʛʝʥʦʤʘ, ʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ 

ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʜʠʝʪʳ ʠ ʚʳʷʚʣʷʪʴ ʩʨʝʜʠ ʠʟʚʝʩʪʥʳʭ ʠʣʠ ʚʥʦʚʴ ʩʦʟʜʘʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʪʝ, ʢʦʪʦʨʳʝ  

ʠʤʝʶʪ ʵʧʠʛʝʥʦʤʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. 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 [18]. 

ʅʘʨʷʜʫ ʩʦ ʤʥʦʛʠʤʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʩʪʘʨʝʥʠʠ, 

ʤʝʥʷʝʪʩʷ ʠ ʩʦʥ. ɺʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʥʘ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʥʦʯʥʦʛʦ ʩʥʘ, ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʟʘʩʳʧʘʥʠʡ ʜʥʝʤ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʥʦʯʥʳʭ 

ʧʨʦʙʫʞʜʝʥʠʡ ʠ ʚʨʝʤʝʥʠ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʙʝʟ ʩʥʘ ʚ ʪʝʯʝʥʠʝ ʥʦʯʠ, ʩʥʠʞʝʥʠʝ ʬʘʟʳ ʤʝʜʣʝʥʥʦʛʦ 

ʩʥʘ ʠ ʜʨ. [19]. ɹʦʣʴʰʠʥʩʪʚʦ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʧʨʦʠʩʭʦʜʷʪ ʚ ʚʦʟʨʘʩʪʝ ʤʝʞʜʫ ʤʦʣʦʜʳʤ ʠ 

ʩʨʝʜʥʠʤ ʠ ʦʩʪʘʶʪʩʷ ʥʝʠʟʤʝʥʥʳʤʠ ʫ ʧʦʞʠʣʳʭ. ʂʨʦʤʝ ʪʦʛʦ, ʮʠʨʢʘʜʠʘʥʥʘʷ ʩʠʩʪʝʤʘ ʠ 

ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʩʥʘ ʩʪʘʥʦʚʷʪʩʷ ʤʝʥʝʝ ʫʩʪʦʡʯʠʚʳʤʠ ʧʨʠ ʩʪʘʨʝʥʠʠ. ʋʨʦʚʝʥʴ ʠ 

ʭʘʨʘʢʪʝʨ ʩʝʢʨʝʮʠʠ ʛʦʨʤʦʥʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʩʦʥ, ʠʟʤʝʥʷʶʪʩʷ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʩʪʘʨʝʥʠʠ, 

ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩʳ ʩʥʘ ʠ ʙʦʜʨʩʪʚʦʚʘʥʠʷ. ʇʦʢʘʟʘʪʝʣʠ ʩʥʘ ʚʟʘʠʤʦʩʚʷʟʘʥʳ 

ʠ/ʠʣʠ ʟʘʚʠʩʷʪ ʦʪ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʧʦʣʠʤʦʨʙʠʜʥʦʩʪʠ (ʩʦʤʘʪʠʯʝʩʢʘʷ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ), 

ʧʦʣʠʧʨʘʛʤʘʟʠʠ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ (ʩʦʮʠʘʣʴʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʠ ʜʨ.) 

ʬʘʢʪʦʨʦʚ. ʋʚʝʣʠʯʝʥʠʝ 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 [19]. 

ɺʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʦʡ ʬʫʥʢʮʠʠ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʩʪʘʨʝʥʠʠ ʩʚʷʟʘʥʳ 

ʩ ʤʦʜʠʬʠʢʘʮʠʷʤʠ ʢʘʯʝʩʪʚʘ ʩʥʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ ʩʥʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ 

ʦʙʲʝʜʠʥʷʝʪ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʚ ʦʜʥʫ ʚʦʟʨʘʩʪʥʫʶ ʢʘʪʝʛʦʨʠʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʠʮʘʤʠ ʤʦʣʦʜʦʛʦ 

ʠʣʠ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʠ ʩʫʱʝʩʪʚʫʶʪ ʦʛʨʘʥʠʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʛʦʨʤʦʥʘʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʟʨʘʩʪʦʤ ʚʥʫʪʨʠ ʩʘʤʦʡ ʩʪʘʨʰʝʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ. 

ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʦʨʪʠʟʦʣʘ ʥʘʨʫʰʘʝʪ ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʛʠʧʧʦʢʘʤʧʦʤ ʠ 

ʥʝʦʢʦʨʪʝʢʩʦʤ. ʊʘʢʠʝ ʥʘʨʫʰʝʥʠʷ ʠʟʤʝʥʷʶʪ ʩʦʜʝʨʞʘʥʠʝ ʩʥʦʚʠʜʝʥʠʡ, ʢʘʢ ʩʫʙʲʝʢʪʠʚʥʦ 

ʧʝʨʝʞʠʪʳʭ, ʠ ʵʪʦ ʦʙʲʷʩʥʷʝʪ, ʧʦʯʝʤʫ ʣʶʜʠ, ʠʩʧʳʪʳʚʘʶʱʠʝ ʩʪʨʝʩʩ (ʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʢʦʨʪʠʟʦʣʘ) ʥʝ ʠʟʫʯʘʶʪ ʩʣʦʞʥʳʡ ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʪʘʢ ʣʝʛʢʦ (ʈʠʩʫʥʦʢ 6).  

ʉʧʷʱʠʡ ʯʝʣʦʚʝʢ ʧʝʨʝʞʠʚʘʝʪ ʵʪʫ ʧʝʨʝʜʘʯʫ ʠ ʟʘʢʨʝʧʣʝʥʠʝ ʧʘʤʷʪʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ 

ʯʘʩʪʠʯʥʦ, ʢʘʢ ʩʥʦʚʠʜʝʥʠʷ. ʉʦʜʝʨʞʘʥʠʝ ʩʥʦʚʠʜʝʥʠʡ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʪʘʢʪʠʢʠ (ʤʳ ʥʝ 
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ʧʨʠʜʘʝʤ ʥʠʢʘʢʦʛʦ ʟʥʘʯʝʥʠʷ çʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʥʦʚʠʜʝʥʠʡè), ʥʦ ʷʩʥʦ, ʯʪʦ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʯʝʣʦʚʝʢʘ ʚ ʧʨʝʜʳʜʫʱʠʡ ʜʝʥʴ ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʪʦʤ, ʦ ʯʝʤ ʩʥʦʚʠʜʝʥʠʷ. ʊʘʢʞʝ ʠʟʚʝʩʪʥʦ, 

ʯʪʦ ʩʥʦʚʠʜʝʥʠʷ ʚ NREM ʩʥʝ ʬʨʘʛʤʝʥʪʘʨʥʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ REM ʩʥʦʚʠʜʝʥʠʷ ʯʘʱʝ 

ʢʦʛʝʨʝʥʪʥʳ ʠ çʢʠʥʝʤʘʪʦʛʨʘʬʠʯʥʳè. 

 

 
 

ʈʠʩʫʥʦʢ 6. ʀʝʨʘʨʭʠʷ ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ [20] 

 

ɻʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʘʷ ʦʩʴ (ɻʇɸ) ʚʤʝʩʪʝ ʩ ʵʬʬʝʨʝʥʪʥʦʡ 

ʩʠʤʧʘʪʠʯʝʩʢʦʡ/ʘʜʨʝʥʦʤʝʜʫʣʣʷʨʥʦʡ ʩʠʩʪʝʤʦʡ ʩʦʩʪʘʚʣʷʶʪ ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ ʵʪʦʡ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʡ ʩʠʩʪʝʤʳ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʨʝʛʫʣʷʪʦʨʥʳʭ ʮʝʥʪʨʘʣʴʥʳʭ ʧʫʪʝʡ, 

ʧʦʩʢʦʣʴʢʫ ʢʘʢ CRH, ʪʘʢ ʠ ʢʘʪʝʭʦʣʘʤʠʥʝʨʛʠʯʝʩʢʠʝ ʥʝʡʨʦʥʳ ʧʦʣʫʯʘʶʪ ʩʪʠʤʫʣʠʨʫʶʱʫʶ 

ʠʥʥʝʨʚʘʮʠʶ ʦʪ ʩʝʨʦʪʦʥʠʥʝʨʛʠʯʝʩʢʦʡ ʠ ʭʦʣʠʥʝʨʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʠʥʛʠʙʠʨʫʶʱʠʡ ʚʭʦʜ 

ʦʪ ʛʘʤʤʘ-ʘʤʠʥʦʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪʳ (ɻɸʄʂ)/ʙʝʥʟʦʜʠʘʟʝʧʠʥʘ (BZD) ʠ ʦʧʠʦʠʜʥʳʭ 

ʥʝʡʨʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʘ ʪʘʢʞʝ ʦʪ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ (ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ ʦʩʠ 

ɻʇɸ) (ʈʠʩʫʥʦʢ 7).  

 
 

ʈʠʩʫʥʦʢ 7. ɻʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʘʷ ʦʩʴ [20] 

 

ɺʩʝ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʧʦ ʩʚʦʝʡ ʩʫʪʠ 

ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʳ ʧʫʪʝʤ ʩʪʨʦʛʦʡ ʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʠ, ʜʦʩʪʠʛʥʫʪʦʡ ʚ ʭʦʜʝ ʵʚʦʣʶʮʠʠ, ʯʪʦʙʳ 

ʩʦʭʨʘʥʠʪʴ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʦʝ ʫʩʪʦʡʯʠʚʦʝ ʩʦʩʪʦʷʥʠʝ, ʪ. ʝ. ʛʦʤʝʦʩʪʘʟ ʠʣʠ ʵʫʩʪʘʟ, ʢʦʪʦʨʳʡ 
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ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʞʠʟʥʠ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ. ʕʪʦ ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʧʦʩʪʦʷʥʥʦ ʦʩʧʘʨʠʚʘʝʪʩʷ 

ʚʨʘʞʜʝʙʥʳʤʠ ʩʠʣʘʤʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʚʥʫʪʨʝʥʥʠʤʠ ʠʣʠ ʚʥʝʰʥʠʤʠ, ʨʝʘʣʴʥʳʤʠ ʠʣʠ ʜʘʞʝ 

ʚʦʩʧʨʠʥʠʤʘʝʤʳʤʠ ʠ ʦʧʠʩʳʚʘʶʪʩʷ ʢʘʢ ʩʪʨʝʩʩʦʨʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʝʩʩ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʦʩʪʦʷʥʠʝ ʜʠʩʛʘʨʤʦʥʠʠ, ʪ. ʝ. ʢʘʢʦʩʪʘʟʘ ʠʣʠ 

ʘʣʣʦʩʪʘʟʘ, ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʝʪ ʩʣʦʞʥʳʡ ʨʝʧʝʨʪʫʘʨ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʭ 

ʨʝʘʢʮʠʡ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ / ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʫʛʨʦʞʘʝʤʦʛʦ ʛʦʤʝʦʩʪʘʟʘ 

(ʘʜʘʧʪʠʚʥʦʛʦ ʩʪʨʝʩʩʦʚʦʛʦ ʦʪʚʝʪʘ). ʉʪʨʝʩʩʦʚʘʷ ʨʝʘʢʮʠʷ ʦʧʦʩʨʝʜʦʚʘʥʘ ʩʣʦʞʥʦʡ ʠ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʡ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʦʡ, ʢʣʝʪʦʯʥʦʡ ʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʢʦʪʦʨʘʷ 

ʩʦʩʪʘʚʣʷʝʪ ʩʠʩʪʝʤʫ ʩʪʨʝʩʩʘ, ʧʨʠʯʝʤ ʥʘʭʦʜʠʪʩʷ ʢʘʢ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ (ʎʅʉ), 

ʪʘʢ ʠ ʥʘ ʧʝʨʠʬʝʨʠʠ. ɸʜʘʧʪʠʚʥʘʷ ʨʝʘʢʮʠʷ ʢʘʞʜʦʛʦ ʠʥʜʠʚʠʜʘ ʥʘ ʩʪʨʝʩʩ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʤʥʦʞʝʩʪʚʦʤ ʛʝʥʝʪʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʨʘʟʚʠʚʘʶʱʠʭ ʬʘʢʪʦʨʦʚ. 

ʉʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʘʷ ʩʚʝʪʦʚʘʷ ʪʝʨʘʧʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʣʫʯʰʝʥʠʝ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ 

ʤʝʭʘʥʠʩʪʠʯʝʩʢʠ ʟʘ ʩʯʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʯʘʩʦʚ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʟʘʱʠʪʠʪʴ ʦʪ 

ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʠ ʚʦʩʧʘʣʝʥʠʷ (ʈʠʩʫʥʦʢ 8). ʉʪʨʘʪʝʛʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʥʦʨʤʘʣʠʟʘʮʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʯʘʩʦʚ, ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʥʦʚʳʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʯʘʩʳ ʤʦʛʫʪ ʙʳʪʴ ʥʦʚʦʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʤʠʰʝʥʴʶ ʠ 

ʨʝʛʫʣʷʪʦʨʘʤʠ ʛʣʘʚʥʳʭ ʯʘʩʦʚ (ʥʘʧʨʠʤʝʨ: ʩʚʝʪ, ʤʝʣʘʪʦʥʠʥ, ʧʘʪʪʝʨʥ ʧʨʠʝʤʘ ʧʠʱʠ) ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʙʫʜʫʱʝʤ ʜʣʷ ʣʝʯʝʥʠʷ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ. ʆʜʥʘʢʦ ʜʦ ʩʠʭ ʧʦʨ ʥʝʪ 

ʜʦʩʪʘʪʦʯʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʩʚʝʪʦʚʦʡ ʪʝʨʘʧʠʠ 

ʥʘ ʜʣʠʪʝʣʴʥʳʝ ʢʦʛʥʠʪʠʚʥʳʝ ʠʣʠ ʤʦʪʦʨʥʳʝ ʬʫʥʢʮʠʠ [20]. 

 
 

ʈʠʩʫʥʦʢ 8. ɺʣʠʷʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʯʘʩʦʚ ʥʘ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʶ [20] 

 

ʅʘʨʫʰʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʯʘʩʦʚ ʚʣʠʷʝʪ ʥʘ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʶ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʦʡ ʩʚʝʪʦʪʝʨʘʧʠʠ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʯʘʩʦʚ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ. ʅʘʨʫʰʝʥʠʝ ʯʘʩʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʦʢʠʩʣʠʪʝʣʴʥʦʤʫ ʩʪʨʝʩʩʫ, ʚʦʩʧʘʣʝʥʠʶ ʠ ʧʦʪʝʨʝ ʩʠʥʘʧʪʠʯʝʩʢʦʛʦ ʛʦʤʝʦʩʪʘʟʘ, ʯʪʦ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʠ. ʏʘʩʳ ʤʦʛʫʪ ʙʳʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʳ ʚʥʝʰʥʠʤʠ 

ʩʠʛʥʘʣʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʘʷ ʵʢʩʧʦʟʠʮʠʷ ʩʚʝʪʘ. ʈʝʪʠʥʘʣʴʥʳʝ ʢʣʝʪʢʠ 

ʤʝʣʘʥʦʧʩʠʥʦʚʦʛʦ ʛʘʥʛʣʠʷ ʚʦʩʧʨʠʥʠʤʘʶʪ ʩʚʝʪʦʚʦʡ ʩʠʛʥʘʣ ʯʝʨʝʟ ʛʣʘʟʘ ʠ ʨʝʛʫʣʠʨʫʶʪ 

ʚʳʨʘʙʦʪʢʫ ʤʝʣʘʪʦʥʠʥʘ ʚ ʩʫʧʨʘʭʠʘʟʤʘʪʠʯʝʩʢʦʤ ʷʜʨʝ (SCN). ʄʝʣʘʪʦʥʠʥ ʟʘʧʫʩʢʘʝʪ ʮʠʢʣ 

ʘʢʪʠʚʘʮʠʠ ʠ ʨʝʧʨʝʩʩʠʠ ʛʣʘʚʥʳʭ ʪʘʢʪʦʚʳʭ ʛʝʥʦʚ (Clock, Bmal1 ʠ Rev-Erb, Per1, Per2, Cry1 ʠ 

Cry2), ʪʝʤ ʩʘʤʳʤ ʥʘʧʨʘʚʣʷʷ ʢʣʝʪʦʯʥʳʝ ʬʫʥʢʮʠʠ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʚʳʭʦʜʳ (ʈʠʩʫʥʦʢ 9) [20]. 
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ʈʠʩʫʥʦʢ 9. ʅʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ [20] 

 

ʉʦʥ ð ʛʣʘʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʠ ʤʝʭʘʥʠʟʤ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʛʥʠʪʠʚʥʦʡ ʧʘʤʷʪʠ. ʈʘʟʫʤ ð 

ʵʪʦ ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ ʤʦʟʛʘ. ʂʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʨʘʟʫʤ ð ʩʦʟʜʘʝʪ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪ 

ʢʦʛʥʠʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ ʤʦʟʛʘ. ʅʦʚʘʷ ʢʦʨʘ ð ʥʝʦʢʦʨʪʝʢʩ, ʩʘʤʘʷ ʩʦʚʨʝʤʝʥʥʘʷ ʯʘʩʪʴ ʤʦʟʛʘ, 

ʢʦʪʦʨʘʷ ʦʪʚʝʯʘʝʪ ʟʘ ʩʦʟʥʘʥʠʝ ʠ ʚʦʩʧʨʠʷʪʠʝ. ʉʦʚʨʝʤʝʥʥʳʡ ʤʦʟʛ ʯʝʣʦʚʝʢʘ ʨʘʟʫʤʥʦʛʦ ð ɻ ʪʦ 

ʧʨʠʤʝʨʥʦ ʙʦʣʝʝ 100 ʤʠʣʣʠʘʨʜʦʚ ʥʝʡʨʦʥʦʚ, ʩʚʷʟʠ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʧʨʦʩʪʠʨʘʶʪʩʷ ʚʦ ʚʩʝʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ, ʦʙʨʘʟʫʶʪ ʩʚʝʨʭʩʣʦʞʥʫʶ ʩʝʪʴ, ʢʦʪʦʨʘʷ ʠ ʬʦʨʤʠʨʫʝʪ ʩʦʟʥʘʥʠʝ. ʅʝʡʨʦʙʠʦʣʦʛʠ ʠ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤʧʴʶʪʝʨʥʫʶ ʤʦʜʝʣʴ ʥʝʦʢʦʨʪʝʢʩʘ ʢʘʢ çʥʦʚʫʶ ʢʦʨʫè, ʩʘʤʫʶ 

ʩʦʚʨʝʤʝʥʥʫʶ ʯʘʩʪʴ ʤʦʟʛʘ, ʢʦʪʦʨʘʷ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ XXI ʚʝʢʝ ʠ ʦʪʚʝʯʘʝʪ ʟʘ ʩʦʟʥʘʥʠʝ ʠ 

ʚʦʩʧʨʠʷʪʠʝ. ɺ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʭʦʞʜʝʥʠʷ ʩʠʛʥʘʣʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʝʡʨʦʥʳ 

ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʛʨʫʧʧʳ, ʠ ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʨʦʥʦʚ ʚ ʵʪʠʭ ʛʨʫʧʧʘʭ ʧʦʢʘʟʳʚʘʝʪ ʨʘʟʤʝʨ 

ʤʥʦʛʦʤʝʨʥʦʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ. 

ʕʚʦʣʶʮʠʦʥʠʨʫʷ ʧʘʤʷʪʴ, ʩʠʥʘʧʩʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʟʜʘʶʪ ʩʩʳʣʢʠ ʥʘ ʜʨʫʛʠʝ ʯʘʩʪʠ ʥʘʰʝʡ 

ʧʩʠʭʠʯʝʩʢʦʡ ʙʠʦʛʨʘʬʠʠ, ʧʦʟʚʦʣʷʷ ʥʘʤ ʚʠʜʝʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʦʙʳʪʠʷʤʠ. 

ɻʝʥʝʪʠʯʝʩʢʠ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ ʚ ʩʥʘʭ ʤʦʛʫʪ ʚʦʩʢʨʝʩʥʫʪʴ ʩʪʘʨʳʝ ʚʦʩʧʦʤʠʥʘʥʠʷ. ʀʤʝʥʥʦ ʩ 

ʵʪʠʤ ʩʚʷʟʘʥ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʘʤ ʩʥʠʪʩʷ ʦʜʥʦ, ʘ ʠʤʝʝʪʩʷ ʚ ʚʠʜʫ ʩʦʚʩʝʤ ʜʨʫʛʦʝ. ɺʝʨʦʷʪʥʦ, ʪʫ ʞʝ 

ʧʨʠʨʦʜʫ ʠʤʝʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʷʚʣʝʥʠʝ, ʢʦʛʜʘ ʦʙʲʝʢʪʳ ʥʘ ʛʣʘʟʘʭ ʤʝʥʷʶʪ ʬʦʨʤʫ ʠ ʨʘʟʤʝʨ.  

ɻʠʧʧʦʢʘʤʧ ð ʜʚʝ ʩʣʝʛʢʘ ʠʟʦʛʥʫʪʳʝ ʩʝʢʮʠʠ ʤʦʟʛʘ ʧʦʜ ʚʠʩʦʯʥʦʡ ʢʦʨʦʡ, ʚʦʚʣʝʯʝʥʥʦʡ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. ɺʦ ʚʨʝʤʷ ʩʥʘ ʥʝʡʨʦʥʳ ʛʠʧʧʦʢʘʤʧʘ ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ ʚ ʥʝʦʢʦʨʪʝʢʩ ð ʚʝʨʭʥʠʡ ʩʣʦʡ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʢʦʪʦʨʘʷ ʩʣʫʞʠʪ 

ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʆ ʛʠʧʧʦʢʘʤʧʝ ʥʝʣʴʟʷ ʛʦʚʦʨʠʪʴ ʢʘʢ ʦ ʤʦʥʦʣʠʪʥʦʤ ʙʣʦʢʝ 

ʫʧʨʘʚʣʝʥʠʝʤ ʥʝʦʢʦʨʪʝʢʩʘ? ʉʠʥʭʨʦʥʥʘʷ ʘʢʪʠʚʘʮʠʷ ʥʝʡʨʦʥʦʚ ʥʝʦʢʦʨʪʝʢʩʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʥʘʙʦʨʦʤ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʦʪʚʝʪʦʚ ʛʠʧʧʦʢʘʤʧʘ. ʅʝʡʨʦʥʳ ʚʭʦʜʥʦʡ ʩʪʘʥʮʠʠ 

ʘʢʪʠʚʠʨʦʚʘʣʠʩʴ ʩ ʥʝʙʦʣʴʰʠʤ ʟʘʧʦʟʜʘʥʠʝʤ, ʩʣʦʚʥʦ ʵʭʦ. ʅʝʨʚʥʳʝ ʢʣʝʪʢʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʝʡ 

ʛʠʧʧʦʢʘʤʧʘ ʥʘʦʙʦʨʦʪ ʘʢʪʠʚʠʨʦʚʘʣʠʩʴ, ʢʦʛʜʘ ʘʢʪʠʚʥʦʩʪʴ ʥʝʦʢʦʨʪʝʢʩʘ ʩʥʠʞʘʣʘʩʴ. ʅʝ ʚʩʝ 

ʚʦʩʧʦʤʠʥʘʥʠʷ ʧʝʨʝʜʘʶʪʩʷ ʚ ʢʦʨʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʪʝʯʝʥʠʝ ʩʥʘ. ɻʠʧʧʦʢʘʤʧ ʩʣʫʞʠʪ 

ʚʨʝʤʝʥʥʳʤ ʭʨʘʥʠʣʠʱʝʤ ʚʦʩʧʦʤʠʥʘʥʠʡ ʠ ʥʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʦʯʠʱʘʝʪʩʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʠʥʬʦʨʤʘʮʠʷ, ʧʦʩʪʫʧʘʶʱʘʷ ʚ ʤʦʟʛ, ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʥʦʚʫʶ ʢʦʨʫ (ʥʝʦʢʦʨʪʝʢʩ), 

ʛʜʝ ʠ ʩʦʭʨʘʥʷʝʪʩʷ? 
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ʅʝʡʨʦʧʣʘʩʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʠʩʪʝʤʘʭ ʧʘʤʷʪʠ ʧʨʦʠʩʭʦʜʷʪ ʚʦ ʚʨʝʤʷ ʩʥʘ. ʉʠʩʪʝʤʳ 

ʧʘʤʷʪʠ ʘʢʪʠʚʥʳ ʚʦ ʚʨʝʤʷ ʩʥʘ. ɻʠʧʧʦʢʘʤʧ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʧʠʟʦʜʠʯʝʩʢʦʡ 

ʧʘʤʷʪʠ, ʙʦʣʝʝ ʘʢʪʠʚʝʥ ʚʦ ʚʨʝʤʷ ʤʝʜʣʝʥʥʦʛʦ ʩʥʘ, ʯʝʤ ʚʦ ʚʨʝʤʷ ʙʦʜʨʩʪʚʦʚʘʥʠʷ. ʇʝʨʮʝʧʪʠʚʥʦʝ 

ʦʙʫʯʝʥʠʝ ʠ ʜʦʣʛʦʚʨʝʤʝʥʥʦʝ ʭʨʘʥʝʥʠʝ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʥʝʦʢʦʨʪʠʢʘʣʴʥʳʝ ʦʙʣʘʩʪʠ, 

ʧʨʦʠʩʭʦʜʷʪ ʚʦ ʚʨʝʤʷ ʙʳʩʪʨʦʛʦ ʩʥʘ. ʈʦʣʴ NREM ʚ ʛʠʧʧʦʢʘʤʧ ð ʟʘʚʠʩʠʤʦʤ ʦʙʫʯʝʥʠʠ, ʘ ʜʣʷ 

REM ʚ ʛʠʧʧʦʢʘʤʧ ð ʥʝʟʘʚʠʩʠʤʦʤ ʦʙʫʯʝʥʠʠ, ʧʘʨʘʣʣʝʣʴʥʘ ʧʨʝʜʣʦʞʝʥʥʳʤ ʨʦʣʷʤ ʩʥʘ NREM ʠ 

REM ʚ ʢʦʥʩʦʣʠʜʘʮʠʠ ʛʠʧʧʦʢʘʤʧ ð ʟʘʚʠʩʠʤʳʭ ʠ ʥʝʟʘʚʠʩʠʤʳʭ ʙʦʜʨʩʪʚʫʶʱʠʭ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚʦʩʧʦʤʠʥʘʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʦʥʩʦʣʠʜʘʮʠʷ ʧʘʤʷʪʠ, ʧʨʦʠʟʚʦʜʠʪ ʙʦʣʝʝ 

ʣʫʯʰʫʶ ʧʦʩʣʝʜʫʶʱʫʶ ʧʨʦʙʫʞʜʝʥʥʫʶ ʪʦʯʥʦʩʪʴ ʩʦʙʳʪʠʡ. ʅʝʡʨʦʧʣʘʩʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʩʠʩʪʝʤʘʭ ʧʘʤʷʪʠ ʧʨʦʠʩʭʦʜʷʪ ʚʦ ʚʨʝʤʷ ʩʥʘ, ʠʥʬʦʨʤʘʮʠʷ ʧʦʣʫʯʝʥʥʘʷ ʚʦ ʚʨʝʤʷ ʙʦʜʨʩʪʚʦʚʘʥʠʷ, 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʫʩʠʣʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʥʝʡʨʦʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʚʦ ʚʨʝʤʷ ʩʥʘ.  

ʈʘʟʫʤ ð ʩʚʦʡʩʪʚʦ ʤʦʟʛʘ, ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʷʚʣʝʥʠʷ ʨʘʟʫʤʘ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʤʦʟʛʘ ʢ 

ʥʝʧʨʝʨʳʚʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʚʩʝʡ ʧʦʩʪʫʧʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ. ʀʥʬʦʨʤʘʮʠʷ 

ʟʘʢʦʜʠʨʦʚʘʥʘ ʧʘʪʪʝʨʥʘʤʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ. ʉʦʟʥʘʥʠʝ ð ʯʘʩʪʠʯʥʦʝ 

ʟʥʘʥʠʝ ʤʦʟʛʘ ʦʙ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʀʥʬʦʨʤʘʮʠʷ ʙʳʚʘʝʪ ʣʠʙʦ ʜʦʩʪʫʧʥʦʡ (ʩʦʟʥʘʚʘʝʤʦʡ), ʣʠʙʦ 

ʥʝʜʦʩʪʫʧʥʦʡ (ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʡ) ʠ ʥʝ ʙʳʚʘʝʪ ʢʘʢʦʡ-ʣʠʙʦ ʜʨʫʛʦʡ. ʀʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ 

ʧʝʨʝʪʝʢʘʝʪ ʠʟ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʛʦ ʚ ʩʦʟʥʘʥʠʝ, ʥʘʟʳʚʘʝʪʩʷ ʵʢʩʧʣʠʮʠʪʥʦʡ ʧʘʤʷʪʴʶ. ʀʥʬʦʨʤʘʮʠʷ, 

ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʘʷ ʙʝʟ ʫʯʘʩʪʠʷ ʩʦʟʥʘʥʠʷ, ʥʘʟʳʚʘʝʪʩʷ ʩʢʨʳʪʦʡ (ʠʤʧʣʠʮʠʪʥʦʡ) ʧʘʤʷʪʴʶ. ɺʩʷ 

ʧʘʤʷʪʴ ʠ ʧʦʚʝʜʝʥʠʝ ʦʙʫʯʘʶʱʝʛʦʩʷ ʟʘʚʠʩʷʪ ʦʪ ʝʛʦ ʩʦʩʪʦʷʥʠʷ. ʂʘʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʦʩʪʫʧʥʘ, 

ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʦʷʥʠʷ ʤʦʟʛʘ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ. 

ʕʥʪʦʨʠʥʘʣʴʥʘʷ ʢʦʨʘ (ʘʥʛʣ. entorhinal cortex, ɽʉ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʣʘʩʪʴ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚ ʤʝʜʠʘʣʴʥʦʡ ʚʠʩʦʯʥʦʡ ʜʦʣʝ ʠ ʬʫʥʢʮʠʦʥʠʨʫʶʱʫʶ ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʚ ʰʠʨʦʢʦʡ ʩʝʪʠ ʧʘʤʷʪʠ ʠ ʥʘʚʠʛʘʮʠʠ. ɽʉ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ 

ʤʝʞʜʫ ʛʠʧʧʦʢʘʤʧʦʤ ʠ ʥʝʦʢʦʨʪʝʢʩʦʤ. ʉʠʩʪʝʤʘ ʵʥʪʦʨʠʥʘʣʴʥʘʷ ʢʦʨʘ ð ʛʠʧʧʦʢʘʤʧ  ʠʛʨʘʝʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʜʝʢʣʘʨʘʪʠʚʥʦʡ (ʘʚʪʦʙʠʦʛʨʘʬʠʯʝʩʢʦʡ / ʵʧʠʟʦʜʠʯʝʩʢʦʡ / ʩʝʤʘʥʪʠʯʝʩʢʦʡ) ʧʘʤʷʪʠ 

ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʧʘʤʷʪʠ, ʚʢʣʶʯʘʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʘʤʷʪʠ, ʢʦʥʩʦʣʠʜʘʮʠʶ 

ʧʘʤʷʪʠ ʠ ʦʧʪʠʤʠʟʘʮʠʶ ʧʘʤʷʪʠ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʦʰʣʳʭ ʩʦʙʳʪʠʡ. ɽʉ ʪʘʢʞʝ ʥʝʩʝʪ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ (ʟʥʘʢʦʤʩʪʚʦ) ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʚ 

ʨʝʬʣʝʢʪʦʨʥʦʡ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʠ ʤʝʤʙʨʘʥʳ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʩʣʝʜʦʚ, ʩʚʷʟʴ 

ʠʤʧʫʣʴʩʦʚ ʦʪ ʛʣʘʟʘ ʠ ʫʭʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʢʦʨʝ ʵʥʪʦʨʠʥʘʣʘ. 

ɻʠʧʧʦʢʘʤʧ ʚʭʦʜʠʪ ʚ ʛʠʧʧʦʢʘʤʧʦʚʫʶ ʬʦʨʤʘʮʠʶ, ʚʢʣʶʯʘʶʱʫʶ, ʧʦʤʠʤʦ ʥʝʛʦ, ʟʫʙʯʘʪʫʶ 

ʬʘʩʮʠʶ, ʩʫʙʠʢʫʣʫʤ, ʧʨʝʩʫʙʠʢʫʣʫʤ ʠ ʵʥʪʦʨʠʥʘʣʴʥʫʶ ʢʦʨʫ, ʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʩʪʨʫʢʪʫʨʦʡ 

ʣʠʤʙʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʤʦʟʛʘ. ɻʠʧʧʦʢʘʤʧ ð ɻ ʪʦ ʧʘʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʚ ʚʠʩʦʯʥʦʡ ʜʦʣʝ ʢʦʨʳ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ ʠ ʟʘʧʠʩʠ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ ʚ ʜʦʣʛʦʚʨʝʤʝʥʥʫʶ. ɻʠʧʧʦʢʘʤʧ ʩʚʷʟʘʥ ʩ ʤʥʦʞʝʩʪʚʦʤ ʜʚʫʩʪʦʨʦʥʥʠʭ 

ʥʝʨʚʥʳʭ ʩʚʷʟʝʡ ʩ ʪʘʣʘʤʫʩʦʤ, ʘʤʠʛʜʘʣʦʡ ʠ ʵʥʪʦʨʠʥʘʣʴʥʦʡ ʢʦʨʦʡ ʤʦʟʛʘ. ʈʘʟʥʳʝ ʪʠʧʳ 

ʥʝʡʨʦʥʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʛʠʧʧʦʢʘʤʧʝ ʠ ʵʥʪʦʨʠʥʘʣʴʥʦʡ ʢʦʨʝ, ʦʙʨʘʟʫʶʪ ʦʙʱʫʶ ʩʠʩʪʝʤʫ 

ʥʘʚʠʛʘʮʠʠ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʚ 

ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʢʨʳʩʳ ʠ ʯʝʣʦʚʝʢʘ ʫʩʪʨʦʝʥʘ ʧʦ ʦʙʱʝʤʫ ʧʨʠʥʮʠʧʫ. 

ʉʧʦʩʦʙʥʦʩʪʴ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ð ʦʜʥʘ ʠʟ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʬʫʥʢʮʠʡ 

ʤʦʟʛʘ ʚʩʝʭ ʞʠʚʦʪʥʳʭ, ʦʜʥʘʢʦ ʜʦʣʛʦʝ ʚʨʝʤʷ ʫʯʝʥʳʝ ʥʝ ʤʦʛʣʠ ʩʦʡʪʠʩʴ ʚʦ ʤʥʝʥʠʠ, ʢʘʢ ʤʦʟʛʫ ʵʪʦ 

ʫʜʘʝʪʩʷ. ɺ 2014 ʛ. ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ ʧʦ ʬʠʟʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʝ ʧʦʣʫʯʠʣʠ  ʕʜʚʘʨʜ ʠ ʄʵʡ-

ɹʨʠʪʪ ʄʦʟʝʨʳ ʟʘ çʥʘʚʠʛʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫè ʤʦʟʛʘ [21]. ʂʣʝʪʢʠ çʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳè 

ʤʦʟʛʘ, ʟʘ ʦʪʢʨʳʪʠʝ ʢʦʪʦʨʳʭ ʚʨʫʯʝʥʘ ʅʦʙʝʣʝʚʩʢʘʷ ʧʨʝʤʠʷ, ʩʨʘʚʥʠʚʘʶʪ ʩ ʩʠʩʪʝʤʦʡ 

ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ GPS. ʕʥʪʦʨʠʥʘʣʴʥʘʷ ʢʦʨʘ ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʦʙʫʯʝʥʠʠ ʠ 

ʟʘʧʦʤʠʥʘʥʠʠ, ʚ ʧʨʝʚʨʘʱʝʥʠʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ ʚ ʜʦʣʛʦʚʨʝʤʝʥʥʫʶ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʝʡ 
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ʝʩʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʥʝʡʨʦʥʳ ʨʝʰʝʪʢʠ, ʢʦʪʦʨʳʝ ʚʤʝʩʪʝ ʩ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʥʝʡʨʦʥʘʤʠ 

ʛʠʧʧʦʢʘʤʧʘ ʧʦʤʦʛʘʶʪ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ð ɻ ʪʦ ʥʝʡʨʦʥʳ ʨʝʰʝʪʢʠ (ʠʣʠ GPS-

ʥʝʡʨʦʥʳ). 

ʌʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ ʯʝʣʦʚʝʢʘ 

ʉʦʚʨʝʤʝʥʥʦʝ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʥʝʜʨʝʥʠʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʩʪʫʣʘʪʦʚ ʧʠʪʘʥʠʷ ʦʪ 

çɿʜʦʨʦʚʦʝ ʧʠʪʘʥʠʝ ʤʘʪʝʨʠ ð ʣʫʯʰʝʝ ʥʘʯʘʣʦ ʞʠʟʥʠè ʜʦ  çɿʜʦʨʦʚʦʝ ʧʠʪʘʥʠʝ ʯʝʣʦʚʝʢʘ ð 

ʦʙʝʩʧʝʯʝʥʥʦʝ ʟʜʦʨʦʚʦʝ ʩʪʘʨʝʥʠʝè ʧʦʟʚʦʣʠʪ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ ʜʦʣʛʦʣʝʪʠʷ ʠ 

ʩʚʝʨʭʜʦʣʛʦʣʝʪʠʷ H. sapiens ʠ ʤʦʟʛʘ H. sapiens [22]. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ (ʌʇʇ) ʨʘʟʣʠʯʥʳʝ ʧʦ ʩʦʩʪʘʚʫ, ʦʢʘʟʳʚʘʶʪ 

ʩʠʩʪʝʤʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʢʘʢ ʥʘ ʛʫʤʦʨʘʣʴʥʳʝ ʠ ʛʦʨʤʦʥʘʣʴʥʳʝ ʮʠʨʢʘʜʠʘʥʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʪʘʢ ʠ 

ʥʘ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ, ʠ ʝʛʦ ʧʦʣʠʤʦʨʙʠʜʥʦʩʪʴ [22]. 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 [23]. 

ɺʥʝʜʨʝʥʠʝ ʠʟʦʙʨʝʪʝʥʠʷ [24] ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, 

ʟʘʢʣʶʯʘʶʱʝʛʦʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʜʠʝʪʠʯʝʩʢʦʛʦ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʌʇʇ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʡ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʟʘ ʩʯʝʪ 

ʚʚʝʜʝʥʠʷ ʚ ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ ʌʇʇ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʥʝʦʙʭʦʜʠʤʳʭ ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʥʫʪʨʠʝʥʪʦʚ, ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʦʚ, ʢʣʝʪʯʘʪʢʠ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʜʠʝʪʠʯʝʩʢʦʛʦ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʡ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʨʝʚʠʪʘʣʠʟʘʮʠʠ ʚʘʟʦʘʢʪʠʚʥʦʡ, ʥʝʡʨʦʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʠ ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʦʡ 

ʬʫʥʢʮʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ [24]. 

ʕʧʠʛʝʥʝʪʠʢʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʘʟʚʠʪʠʠ ʦʨʛʘʥʠʟʤʘ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʛʝʥʦʤʘ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʛʝʥʳ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʢʦʤʧʣʝʢʩʥʦ, ʢʘʢ ʜʚʝ 

ʥʝʨʘʟʨʳʚʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʩʠʩʪʝʤʳ, ʠ ʦʙʲʷʩʥʷʝʪ ʪʘʢʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ, ʢʘʢ 

ʧʣʘʩʪʠʯʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʤʥʦʞʝʩʪʚʘ ʬʝʥʦʪʠʧʦʚ ʥʘ ʦʩʥʦʚʝ ʦʜʥʦʛʦ ʛʝʥʦʪʠʧʘ. 

ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʦʪ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʙʝʥʢʘ ʜʦ 

ʩʪʘʨʝʥʠʷ ʚ ʙʦʣʝʝ ʧʦʟʜʥʝʤ ʚʦʟʨʘʩʪʝ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʠ ʠʭ ʮʝʣʝʚʳʝ 

ʧʠʱʝʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʟʘʱʠʪʥʳʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʦʜʠʬʠʢʘʮʠʠ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ, ʧʨʠʯʝʤ ʧʠʪʘʥʠʝ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʞʠʟʥʠ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ. ʇʦʤʠʤʦ 

ʛʝʥʝʪʠʢʠ, ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʠʥʜʠʚʠʜʫʫʤʘ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʠʥʪʝʛʨʘʮʠʶ 

ʤʥʦʛʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ, ʥʘʯʠʥʘʶʱʠʭʩʷ ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʨʝʟ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʦʜʠʬʠʢʘʮʠʠ. 

ʄʠʢʨʦ- ʠ ʤʘʢʨʦʥʫʪʨʠʝʥʪʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ  

ʬʨʫʢʪʘʤʠ ʠ ʦʚʦʱʘʤʠ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʩʭʦʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ɼʅʂ ʩ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ 

ʧʨʝʧʘʨʘʪʘʤʠ. ɹʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʠ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ, 

ʘʢʪʠʚʠʨʫʝʤʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʧʠʱʝʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʦʢʘʟʳʚʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʫʶ 

ʧʦʣʴʟʫ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʜʣʷ ʥʘʰʝʛʦ ʟʜʦʨʦʚʴʷ ʠ ʩʥʠʞʝʥʠʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ ʚʦʟʨʘʩʪ-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. ʇʠʪʘʪʝʣʴʥʘʷ (ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʘʷ) 

ʵʧʠʛʝʥʝʪʠʢʘ ʤʦʞʝʪ ʩʦʯʝʪʘʪʴʩʷ ʩ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ ʩʠʥʝʨʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʚ ʮʝʣʷʭ ʣʝʯʝʥʠʷ ʠʣʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʘ ʜʣʷ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʩ ʮʝʣʴʶ 

ʩʥʠʞʝʥʠʷ ʙʨʝʤʝʥʠ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʧʦʪʦʤʩʪʚʘ ʧʦʩʨʝʜʩʪʚʦʤ çʵʧʠʛʝʥʝʪʠʯʝʩʢʠ 

ʟʜʦʨʦʚʦʡè ʜʠʝʪʳ. ʂʘʢ ʚ ʨʘʟʚʠʪʳʭ, ʪʘʢ ʠ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ ʦʧʪʠʤʠʟʘʮʠʷ ʨʘʮʠʦʥʘ 
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ʧʠʪʘʥʠʷ ʤʘʪʝʨʝʡ ̫ ʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ɹʫʜʫʱʘʷ 

ʨʘʙʦʪʘ ʚ ʦʙʣʘʩʪʠ ʧʠʪʘʥʠʷ ʠ ʵʧʠʛʝʥʝʪʠʢʠ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʦʣʴʟʫ 

ʦʙʱʝʩʪʚʝʥʥʦʤʫ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʶ, ʘ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ ʤʦʞʝʪ ʩʪʘʪʴ ʯʘʩʪʴʶ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʧʘʮʠʝʥʪʘ [22]. 

ʄʦʜʠʬʠʢʘʮʠʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʚʢʣʶʯʘʶʪ ʢʨʘʪʢʦʩʨʦʯʥʦʝ 

ʤʝʪʠʣʠʨʦʚʘʥʠʝ ʛʠʩʪʦʥʦʚ, ʘʮʝʪʠʣʠʨʦʚʘʥʠʝ, ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ, ʫʙʠʢʚʠʪʠʥʠʨʦʚʘʥʠʝ ʠ ʙʦʣʝʝ 

ʜʦʣʛʦʩʨʦʯʥʳʡ ʩʘʡʣʝʥʩʠʥʛ ɼʅʂ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ. ʉʦʚʨʝʤʝʥʥʘʷ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʤʦʟʛʘ H. sapiens ʧʦʟʚʦʣʷʝʪ ʩ ʧʦʤʦʱʴʶ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʩʪʘʨʝʥʠʷ ʫʧʨʘʚʣʷʪʴ ʟʜʦʨʦʚʳʤ ʜʦʣʛʦʣʝʪʠʝʤ, ʧʦʩʨʝʜʩʪʚʦʤ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ: 

ïʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʠ ʛʠʙʨʠʜʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʣʘʩʪʝʨʘ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ, 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ; 

ïʨʝʛʫʣʷʮʠʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʯʘʩʦʚ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ 

ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ H. sapiens; 

ïɻ ʧʠʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʛʦ ʩʪʘʨʝʥʠʷ ʜʣʷ ʟʘʤʝʜʣʝʥʠʷ 

ʨʘʟʚʠʪʠʷ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ ʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ; 

ïʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʣʠʧʨʘʛʤʘʟʠʠ ʯʝʨʝʟ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʠʪʘʪʝʣʴʥʦʡ 

ʵʧʠʛʝʥʝʪʠʢʠ ʠ ʬʘʨʤʵʧʠʛʝʥʝʪʠʢʠ; 

ïʥʫʪʨʠʛʝʥʝʪʠʢʠ ʠ ʥʫʪʨʠʛʝʥʦʤʠʢʠ ð ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ 

çʤʦʟʛʘ ʠ ʤʠʢʨʦʙʠʦʪʳè ð ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʧʘʮʠʝʥʪʘ; 

ïʙʠʦʯʠʧʠʨʦʚʘʥʠʷ, ʥʝʡʨʦʥʥʳʭ ʠ ʤʦʟʛʦʚʳʭ ʯʠʧʦʚ, ʪʝʭʥʦʣʦʛʠʡ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ 

ʩʣʝʜʫʶʱʝʛʦ (ʥʦʚʦʛʦ) ʧʦʢʦʣʝʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʙʠʦʤʘʨʢʝʨʦʚ; 

ïʥʦʚʘʷ ʵʧʠʛʝʥʝʪʠʢʘ H. sapiens ʠ ʤʦʟʛʘ H. sapiens.  

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 ʧʷʪʠ-ʰʝʩʪʠ ʨʘʟ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʚʳʩʦʢʦʡ ʘʜʘʧʪʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʥʘʜʦʨʛʘʥʠʟʤʘ. ɹʦʣʝʝ 80% ʵʥʝʨʛʠʠ 

ʯʝʣʦʚʝʢʘ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʚ ʤʠʪʦʭʦʥʜʨʠʷʭ, 20% ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʯʝʣʦʚʝʢʘ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ  ʢʠʰʝʯʥʠʢʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 90% ʵʥʝʨʛʠʠ ʜʣʷ ʢʣʝʪʦʢ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʠʰʝʯʥʳʤʠ ʙʘʢʪʝʨʠʷʤʠ. ʀʤʝʥʥʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ  

ʷʚʣʷʶʪʩʷ  ʢʣʶʯʝʚʳʤ ʟʚʝʥʦʤ, ʩʪʘʨʪʝʨʘʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʘ ʟʘʪʝʤ ʵʚʦʣʶʮʠʠ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʞʠʟʥʠ, ʚʢʣʶʯʘʷ ʯʝʣʦʚʝʢʘ, ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ. ʄʦʣʝʢʫʣʷʨʥʳʤʠ, ʢʣʝʪʦʯʥʳʤʠ ʠ 

ʩʨʝʜʦʚʳʤʠ  ʦʩʥʦʚʘʤʠ ʟʜʦʨʦʚʴʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʷʚʣʷʶʪʩʷ ʤʝʪʘʛʝʥʦʤ ʠ ʵʧʠʛʝʥʦʤ ʯʝʣʦʚʝʢʘ ʠ 

ʧʦʣʥʦʮʝʥʥʦʩʪʴ ʠʭ ʨʝʘʣʠʟʘʮʠʠ  ʚ ʢʦʥʢʨʝʪʥʳʭ  ʫʩʣʦʚʠʷʭ ʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʅʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʝ ʠ ʚʦʟʨʘʩʪ ð 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. 

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 
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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.  

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.  

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ, ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʠ 

ʫʧʨʘʚʣʷʝʤʦʝ ʟʘʱʠʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ/ʧʝʨʝʛʨʫʟʢʘ ï ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʨʘʙʦʪʫ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ ʠ ʝʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʧʘʥʜʝʤʠʯʝʩʢʠʝ ʘʪʘʢʠ. 
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ɺʥʝʜʨʝʥʠʝ  ʠʟʦʙʨʝʪʝʥʠʷ [23] 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. 

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: ʫʧʦʪʨʝʙʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʚ 

ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʙʝʣʢʠ [23]; ʚʦʟʜʝʡʩʪʚʠʷ ʩʚʝʪʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʣʠʥʳ 

ʩʚʝʪʦʚʦʛʦ ʩʧʝʢʪʨʘ [25]; ʘʢʪʠʚʘʮʠʠ ʧʨʦʧʨʠʦʮʝʧʪʠʚʥʦʡ ʩʝʥʩʦʨʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʝ [25]. 

ɼʣʠʪʝʣʴʥʳʡ, ʙʦʣʝʝ 15 ʤʠʥʫʪ, ʷʨʢʠʡ ʩʚʝʪ ʩʪʠʤʫʣʠʨʫʝʪ ʥʝʡʨʦʥʳ ʉʍʗ ʛʠʧʦʪʘʣʘʤʫʩʘ ʠ 

ʪʦʨʤʦʟʠʪ ʚʳʨʘʙʦʪʢʫ ʤʝʣʘʪʦʥʠʥʘ ʵʧʠʬʠʟʦʤ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʅ. ʇ. ʈʦʤʘʥʯʫʢ [23ï25], 

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 [26]. 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 [26]. 

ʋʢʘʟʘʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʜʦʩʪʠʛʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʧʨʦʜʫʢʪʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ, 

ʜʠʝʪʠʯʝʩʢʦʛʦ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʜʣʷ ʙʦʣʴʥʳʭ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʠʰʝʤʠʝʡ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ [24], 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; 5) ʩʝʤʝʥʘ ʣʴʥʘ 5,0ï5,5; 6) ʨʘʩʪʦʨʦʧʰʘ 5,0ï5,5; 7) ʧʦʨʦʰʦʢ ʪʦʧʠʥʘʤʙʫʨʘ 2,5ï2,75; 
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8) ʘʨʙʫʟʥʳʝ ʩʝʤʝʥʘ 2,5ï2,75; 9) ʛʨʝʮʢʠʝ ʦʨʝʭʠ 2,5ï2,75; 10) ʢʝʜʨʦʚʳʝ ʦʨʝʭʠ 2,5ï2,75; 

11) ʧʝʨʛʘ ʧʯʝʣʠʥʘʷ 2,5ï2,75; 12) ʧʦʨʦʰʦʢ ʩʧʠʨʫʣʠʥʳ 2,5ï2,75; 13) ʧʦʨʦʰʦʢ ʣʘʤʠʥʘʨʠʠ 2,5ï

2,75; 14) ʧʦʨʦʰʦʢ ʞʝʥʴʰʝʥʷ 0,5ï0,75; 15) ʧʦʨʦʰʦʢ ʢʘʤʝʥʥʦʛʦ ʤʘʩʣʘ 0,5ï0,75. 

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 [24]. 

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) [23].  

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 

ʧʨʦʜʫʢʪïçʧʣʘʪʬʦʨʤʘè 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 ð 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; 
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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, 2) ʜʝʟʠʥʪʦʢʩʠʢʘʮʠʦʥʥʳʡ, 3) ʧʨʝʙʠʦʪʠʯʝʩʢʠʡ, 4) ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʡ, 

5) ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ, 6) ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʝ ʜʝʡʩʪʚʠʝ 7) ʧʦʩʪʦʷʥʥʳʡ ʩʠʥʪʝʟ ʬʝʨʤʝʥʪʦʚ ʠ 

ʛʦʨʤʦʥʦʚ. 

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 [27]. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ð ʦʙʨʘʪʠʤʘ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 
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ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʨʠ ʟʜʦʨʦʚʦʤ ʩʪʘʨʝʥʠʠ, ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʟʨʘʩʪʦʤ 

ʟʘʙʦʣʝʚʘʥʠʷʭ [27]. 

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 [28]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ 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 [28]. 

ʄʠʢʨʦʙʠʦʪʘ ʠ 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  ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʣʠʧʨʘʛʤʘʟʠʠ. 

ʀʤʤʫʥʥʳʡ ʛʦʤʝʦʩʪʘʟ ð ʵʪʦ ʙʘʣʘʥʩ ʤʝʞʜʫ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʪʦʣʝʨʘʥʪʥʦʩʪʴʶ ʠ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʠʤʤʫʥʥʳʤʠ ʨʝʘʢʮʠʷʤʠ ð ̫ ʚʣʷʝʪʩʷ 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 [29]. 

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 

ʠʤʤʫʥʥʳʡ ʛʦʤʝʦʩʪʘʟ [29]. 

ʊʠʨʘʞʠʨʦʚʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ: ʩʪʨʘʪʝʛʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʤʤʫʥʠʪʝʪʘ ʠ 

ʟʜʦʨʦʚʦʡ ʤʠʢʨʦʙʠʦʪʳ ð ʦʪ ʟʜʦʨʦʚʴʷ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘ ʜʦ ʘʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ 80+, 90 ʣʝʪ ʠ 

ʩʪʘʨʰʝ. ɸʚʪʦʨʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ [22], ʧʦʟʚʦʣʷʶʪ ʫʩʪʘʥʦʚʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʨʨʝʣʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ 

ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʜʣʷ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʤʠʢʨʦʙʠʦʪʦʡ ʠ ʠʤʤʫʥʥʳʤʠ ʨʝʘʢʮʠʷʤʠ ʯʝʣʦʚʝʢʘ.  

ʊʠʨʘʞʠʨʦʚʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ: ʩʪʨʘʪʝʛʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʤʤʫʥʠʪʝʪʘ ʠ 

ʟʜʦʨʦʚʦʡ ʤʠʢʨʦʙʠʦʪʳ ï ʦʪ ʟʜʦʨʦʚʴʷ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘ ʜʦ ʘʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ 80+, 90 ʣʝʪ ʠ 

ʩʪʘʨʰʝ, ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʮʝʣʳʡ ʨʷʜ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ [22ï23]: 

ïʩʦʟʜʘʥʠʝ ʥʦʚʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ, ʤʠʢʨʦʙʠʦʪʠʯʝʩʢʦʡ ʠ ʜʠʝʪʠʯʝʩʢʦʡ  

ʟʘʱʠʪʳ H. sapiens ʠ ʤʦʟʛʘ H. sapiens, ʩ ʧʦʤʦʱʴʶ ʩʦʟʜʘʥʠʷ (ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ)  

ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʟʜʦʨʦʚʦʡ ʙʠʦʤʠʢʨʦʙʠʦʪʳ, 

ïʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʢʦʨʨʝʣʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ6. 2021 

https://doi.org/10.33619/2414-2948/67 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 172 

ʜʣʷ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʟʜʦʨʦʚʦʡ ʤʠʢʨʦʙʠʦʪʦʡ ʠ ʠʤʤʫʥʥʳʤʠ ʨʝʘʢʮʠʷʤʠ 

ʯʝʣʦʚʝʢʘ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʅ. ʇ. ʈʦʤʘʥʯʫʢ [3, 22ï23] 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 [26].  

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 [26]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʅ. ʇ. ʈʦʤʘʥʯʫʢ [30], 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, ʤʦʣʝʢʫʣʷʨʥʘʷ 

ʙʠʦʣʦʛʠʝʡ, ʨʘʟʣʠʯʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ, ʦʧʪʠʯʝʩʢʠʤʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʩ ʥʝʡʨʦʠʥʪʝʨʬʝʡʩʘʤʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ [30]. 

ʅʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ð ɻ ʪʦ ʚʥʫʪʨʝʥʥʝʝ ʩʚʦʡʩʪʚʦ ʠ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʤʦʟʛʘ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ [30]. çʅʝʡʨʦʠʥʪʝʨʬʝʡʩʥʳʡ ʢʘʤʝʥʴè ʩʘʤʦʦʮʝʥʢʠ 

Homo sapiens ʜʣʷ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ ʠ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʠ ð ɻ ʪʦ, 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 [30]. 

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 
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ʧʨʠʤʝʥʝʥʠʷ ʚ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʩʪʘʨʝʥʠʷ ʤʦʟʛʘ ʠ ʩʦʭʨʘʥʝʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ 

ʬʫʥʢʮʠʡ, ʚ ʨʘʟʣʠʯʥʳʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ [31].  

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 [31]. 

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 [32]. 

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 [32]. 

ɺʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʵʥʜʦʢʨʠʥʦʣʦʛʠʷ ʠ 

ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʣʦʛʠʷ, ʧʦʟʚʦʣʠʣʘ: 

ïʩʦʟʜʘʥʠʶ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ð ʥʦʚʘʷ ʫʧʨʘʚʣʷʝʤʘʷ 

ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ 

ʧʠʪʘʥʠʝ çʤʦʟʛʘ ʠ ʤʠʢʨʦʙʠʦʪʳè ð ʢʘʢ ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʧʨʦʛʨʘʤʤʘ ʧʘʮʠʝʥʪʘ, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʧʠʪʘʪʝʣʴʥʦʡ ʵʧʠʛʝʥʝʪʠʢʠ ʠ 

ʬʘʨʤʵʧʠʛʝʥʝʪʠʢʠ, ʘ ʛʣʘʚʥʦʝ  ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʣʠʧʨʘʛʤʘʟʠʠ,  

ïʘʢʪʫʘʣʠʟʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʢʣʘʩʪʝʨʘ: ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʟʜʦʨʦʚʘʷ 

ʙʠʦʤʠʢʨʦʙʠʦʪʘ, ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʠ ʫʧʨʘʚʣʷʝʤʦʝ ʟʘʱʠʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ/ʧʝʨʝʛʨʫʟʢʘ ï 

ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʨʘʙʦʪʫ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʝʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ ʥʘ ʧʘʥʜʝʤʠʯʝʩʢʠʝ ʘʪʘʢʠ, 

ïʪʠʨʘʞʠʨʦʚʘʥʠʶ ʦʩʥʦʚʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʤʝʪʦʜʠʢ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ 

ʟʘʱʠʪʳ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʯʝʣʦʚʝʢʘ ʨʘʟʫʤʥʦʛʦ, 

ïʘʢʪʫʘʣʠʟʘʮʠʠ ʥʦʚʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʨʦʣʠ ʠʤʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ, ʟʜʦʨʦʚʦʡ ʤʠʢʨʦʙʠʦʪʳ, ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ 

ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʥʘ ʠʥʬʝʢʮʠʦʥʥʳʝ çʚʳʟʦʚʳè, 
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ïʪʠʨʘʞʠʨʦʚʘʥʠʶ ʘʚʪʦʨʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ [22], ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʫʧʨʘʚʣʷʪʴ ʦʩʪʨʳʤ ʠ 

ʭʨʦʥʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʤ, ʩʥʠʞʘʶʪ ʘʣʣʦʩʪʘʪʠʯʝʩʢʫʶ ʧʝʨʝʛʨʫʟʢʫ, ʧʦʚʳʰʘʶʪ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ʤʦʟʛʘ, ʚʢʣʶʯʘʶʪ ʛʠʙʨʠʜʥʳʝ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ 

ʤʝʪʦʜʠʢʠ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʨʝʘʙʠʣʠʪʘʮʠʠ. 

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. 

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 ̫ ʚʣʷʝʪʩʷ 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 [28], 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 ʠʤʤʫʥʥʳʡ ʛʦʤʝʦʩʪʘʟ [29]. 

ʋʧʨʘʚʣʝʥʠʝ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʚʦʟʨʘʩʪʦʤ ʯʝʣʦʚʝʢʘ 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʘʙʠʣʠʪʘʮʠʠ ʙʦʣʴʥʳʭ ʩ ʢʦʛʥʠʪʠʚʥʳʤʠ 

ʥʘʨʫʰʝʥʠʷʤʠ ʠ ʢʦʛʥʠʪʠʚʥʳʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʠʤʝʶʪ ʤʥʦʞʝʩʪʚʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʧʨʠʤʝʥʝʥʠʡ ʜʣʷ ʣʝʯʝʥʠʷ ʜʝʤʝʥʮʠʠ (ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ) ʦʪ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʦʮʝʥʢʠ ʜʦ 

ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ: ʦʪ 

ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ, ʜʦ ʫʩʢʦʨʝʥʥʦʛʦ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʨʝʥʠʷ H. sapiens. 
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ʅʝʡʨʦʬʠʟʠʦʣʦʛʠʷ ʠ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ 

ʨʘʩʩʪʨʦʡʩʪʚ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ, ʣʝʯʝʙʥʳʝ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ 

ʥʘʧʨʘʚʣʝʥʠʷ [8]: ʛʝʥʝʪʠʢʘ (ʛʝʥʦʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʈʅʂ ʠ ɼʅʂ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ); ɻʧʠʛʝʥʝʪʠʢʘ (ʵʧʠʛʝʥʦʤ ʠ ʩʪʘʨʝʥʠʝ, ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʜʨ.); 

ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ (MOCA, MMSE, Mini-Cog, FAB, TMT, GDS); 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʠ ʛʠʙʨʠʜʥʘʷ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ; 

ʤʝʪʘʙʦʣʦʤʠʢʘ, ʤʝʪʘʛʝʥʦʤʠʢʘ, ʤʠʢʨʦʙʠʦʪʘ; ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʙʝʟʦʧʘʩʥʦʝ 

ʧʠʪʘʥʠʝ; ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ; ʙʠʦʯʠʧʠʨʦʚʘʥʠʝ, 

ʥʝʡʨʦʥʥʳʝ ʠ ʤʦʟʛʦʚʳʝ ʯʠʧʳ; ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʠ ʛʠʙʨʠʜʥʘʷ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʷ; 

ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚʦʟʨʘʩʪʦʤ; ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ 

ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʨʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʩ ʧʦʤʦʱʴʶ ʙʳʪʦʚʳʭ ʨʦʙʦʪʦʚ ʠ ʤʝʜʠʮʠʥʩʢʠʭ 

ʙʠʦʨʦʙʦʪʦʚ; H. sapiens ʠ compatibility. ʏʝʣʦʚʝʢ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ. ʏʝʣʦʚʝʢ 

ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ çʧʝʨʝʛʨʫʟʢʘè. ʏʝʣʦʚʝʢ: ʧʨʠʨʦʜʘ, ʙʳʪ, ʮʠʨʢʘʜʠʘʥʥʳʝ ʛʘʜʞʝʪʳ ʠ 

ʵʢʦʛʘʜʞʝʪʳ. 

ɹʫʜʫʱʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʘʨʘʜʠʛʤ ʩʠʩʪʝʤʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʩʠʩʪʝʤʥʦʡ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʘʥʘʣʠʟʝ ʙʦʣʴʰʠʭ ʠ ʛʣʫʙʦʢʠʭ ʛʝʪʝʨʦʛʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ, 

ʙʫʜʝʪ ʠʤʝʪʴ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʪʷʞʝʣʳʭ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ (ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ), ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʥʪʝʨʬʝʡʩ çʤʦʟʛ-ʢʦʤʧʴʶʪʝʨè ʠ  çʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪè, ʜʣʷ 

ʪʦʛʦ ʯʪʦʙʳ ʫʚʝʣʠʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʠʟʚʣʝʯʴ ʦʪ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. ʀʥʪʝʛʨʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʧʦʟʚʦʣʠʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ 

ʧʦʣʫʯʠʪʴ ʥʦʚʫʶ ʮʝʣʦʩʪʥʫʶ ʢʘʨʪʠʥʫ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʪʦʨʘʷ 

ʙʫʜʝʪ ʦʭʚʘʪʳʚʘʪʴ ʜʠʥʘʤʠʢʫ ʦʪ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʜʦ ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʷʚʣʝʥʠʡ.  

ʎʠʨʢʘʜʠʘʥʥʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ ʤʦʟʛʘ ʜʦ ʩʠʭ ʧʦʨ ʧʦʣʥʦʩʪʴʶ ʥʝ ʠʟʫʯʝʥʘ. ʎʠʨʢʘʜʥʳʝ 

ʠʟʤʝʥʝʥʠʷ, ʥʘʙʣʶʜʘʝʤʳʝ ʚ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ, ʚʝʨʦʷʪʥʦ, ʟʘʚʠʩʷʪ ʦʪ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ 

ʬʣʫʢʪʫʘʮʠʡ ʮʠʨʢʘʜʥʳʭ ʙʝʣʢʦʚ ʯʘʩʦʚ, ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ʚ ʯʘʩʦʚʳʭ ʢʣʝʪʢʘʭ ʠ ʮʠʨʢʘʜʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʵʢʩʧʨʝʩʩʠʠ ʥʝʙʦʣʴʰʠʭ ʤʦʣʝʢʫʣ, ʢʦʪʦʨʳʝ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʫʯʘʩʪʚʫʶʪ ʚ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ, ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʯʘʩʦʚ. 

ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʤʦʣʝʢʫʣ ʤʦʞʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ ʧʦ-ʨʘʟʥʦʤʫ. ɺ ʪʝʯʝʥʠʝ ʜʥʷ ʠ ʥʦʯʠ ʤʦʟʛ 

ʧʨʝʪʝʨʧʝʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʠ ʥʝʢʦʪʦʨʳʝ ʠʟ 

ʵʪʠʭ ʨʠʪʤʦʚ ʛʝʥʝʨʠʨʫʶʪʩʷ ʵʥʜʦʛʝʥʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʧʨʠʚʦʜʠʤʳʤʠ ʚ ʜʝʡʩʪʚʠʝ 

ʮʠʨʢʘʜʥʳʤʠ ʯʘʩʘʤʠ. ʕʪʠ ʮʠʢʣʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʝ ʩʠʥʘʧʩʦʚ 

ʠʣʠ ʚ ʤʦʨʬʦʣʦʛʠʠ ʥʝʡʨʦʥʦʚ ʠ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʜʚʠʛʘʪʝʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʢʘʢ ʫ ʧʦʟʚʦʥʦʯʥʳʭ, ʪʘʢ ʠ ʫ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ.  

ʎʠʨʢʘʜʠʘʥʥʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ ʤʦʟʛʘ ð ɻ ʪʦ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʠʥʪʝʛʨʠʨʫʝʪ ʠʟʤʝʥʝʥʠʷ 

ʩʠʥʘʧʪʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʚʨʝʤʝʥʝʤ ʠ ʩʦʩʪʦʷʥʠʝʤ. ɺ ʵʪʦʡ ʤʦʜʝʣʠ 

ʪʘʢʪʦʚʳʝ ʚʳʭʦʜʳ ʨʝʛʫʣʠʨʫʶʪ ʮʠʨʢʘʜʥʳʝ ʧʨʦʮʝʩʩʳ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʠ ʛʣʦʙʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, 

ʥʘʙʣʶʜʘʝʤʳʝ ʚ ʮʠʢʣʘʭ ʩʥʘ ʠ ʙʦʜʨʩʪʚʦʚʘʥʠʷ, ʫʧʨʘʚʣʷʶʪʩʷ ʯʘʩʘʤʠ, ʘ ʥʝ ʩʦʩʪʦʷʥʠʝʤ ʤʦʟʛʘ [33ï

34].  

ɺʨʘʯ ʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛ: ʩʦʚʨʝʤʝʥʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʨʝʘʙʠʣʠʪʘʮʠʠ çʢʦʛʥʠʪʠʚʥʦʛʦ 

ʤʦʟʛʘè H. sapiens c ʧʨʠʤʝʥʝʥʠʝʤ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʠʩʢʫʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʘ ʩ ʜʨʫʛʦʡ ð ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʘ ʩ  ʢʣʠʥʠʯʝʩʢʠʤ çʫʥʠʚʝʨʩʘʣʴʥʳʤè ʩʧʝʮʠʘʣʠʩʪʦʤ ʚ ʦʙʣʘʩʪʠ ʥʝʚʨʦʣʦʛʠʠ, 

ʧʩʠʭʠʘʪʨʠʠ, ʧʩʠʭʦʪʝʨʘʧʠʠ,  ʧʩʠʭʦʘʥʘʣʠʟʘ ʠ ʛʝʨʠʘʪʨʠʠ [8]. 

ʄʦʟʛ H. sapiens ð ɻʪʦ ʩʣʝʜʫʶʱʠʡ ʩʝʨʝʙʨʷʥʳʡ ʠ ʟʦʣʦʪʦʡ ʨʫʙʝʞ ʜʣʷ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ 

ʠ 5ʇ-ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ çʧʦʨʷʜʢʦʚʳʭè ʤʝʜʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 
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ʠʥʚʝʩʪʠʮʠʡ. ɿʘ ʢʨʘʪʢʦʩʨʦʯʥʳʝ çʦʰʠʙʢʠè ʢʘʨʜʠʦʣʦʛʦʚ ʠ ʦʥʢʦʣʦʛʦʚ, ʧʨʠʜʝʪʩʷ ʜʦʣʛʦʩʨʦʯʥʦ 

çʨʘʩʧʣʘʯʠʚʘʪʴʩʷè ʢʣʠʥʠʯʝʩʢʠʤ ʛʝʨʠʘʪʨʘʤ. ɹʣʘʛʦʜʘʨʷ ʩʣʠʷʥʠʶ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʠ 

ʛʠʙʨʠʜʥʳʭ ʤʝʪʦʜʦʚ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, 

ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʥʷʪʴ ʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʝʨʠʘʪʨʠʯʝʩʢʠʝ 

ʨʘʩʩʪʨʦʡʩʪʚʘ (ʥʘʨʫʰʝʥʠʷ) ʠ ʥʘʡʪʠ ʥʦʚʳʝ ʤʝʪʦʜʳ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ 

ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʫʪ ʢ ʫʣʫʯʰʝʥʠʶ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ 

ʠ, ʧʦʟʚʦʣʷʪ ʤʥʦʛʠʤ ʠʟ ʥʘʩ ʞʠʪʴ ʩ ʜʦʩʪʦʠʥʩʪʚʦʤ ʚ ʟʦʣʦʪʳʝ ʛʦʜʳ ʥʘʰʝʡ ʞʠʟʥʠ (ʈʠʩʫʥʦʢ 9) [8]. 

ɻʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ ʩʦʮʠʫʤʘ ð ʵʪʦ ʤʝʜʠʮʠʥʩʢʘʷ, ʩʦʮʠʘʣʴʥʘʷ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʜʦʩʪʫʧʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʢ ʢʘʯʝʩʪʚʝʥʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʧʝʨʠʦʜ çʪʚʦʨʯʝʩʢʦʛʦ ʯʝʣʦʚʝʢʘè: 

ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʬʝʡʩ ʪʝʭʥʦʣʦʛʠʠ çʤʦʟʛïʢʦʤʧʴʶʪʝʨè, ʛʠʙʨʠʜʥʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ, çʚʠʨʪʫʘʣʴʥʳʡ ʤʦʟʛè, çʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴè, çʚʠʨʪʫʘʣʴʥʳʝ ʧʘʨʘʥʦʨʤʘʣʴʥʳʝ 

ʷʚʣʝʥʠʷ ʤʦʟʛʘè, ʪʘʢ ʢʘʢ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʫʯʘʩʪʚʫʝʪ ʚ 

ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʚʦ ʚʩʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʟʛʘ H. sapiens [8]. 

ʂʦʥʩʪʨʫʢʮʠʷ çʢʦʛʥʠʪʠʚʥʦʛʦ ʨʝʟʝʨʚʘè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʧʝʨʝʤʝʥʥʳʭ, ʚʢʣʶʯʘʷ 

ʠʥʪʝʣʣʝʢʪ, ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʫʤʩʪʚʝʥʥʫʶ ʩʪʠʤʫʣʷʮʠʶ, ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʟʚʦʣʷʝʪ 

ʤʦʟʛʫ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʦʩʥʦʚʥʳʤ ʧʘʪʦʣʦʛʠʷʤ, ʧʦʜʜʝʨʞʠʚʘʷ ʢʦʛʥʠʪʠʚʥʫʶ ʬʫʥʢʮʠʶ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʥʝʡʨʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʄʦʟʛ H. sapiens ʪʘʢʞʝ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʡʨʦʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʧʦʚʨʝʞʜʝʥʠʷʤ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʢʘʢ 

ʩʧʦʩʦʙʥʦʩʪʴ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʣʠ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʟʘ ʩʯʝʪ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʥʘʙʦʨʘ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠ/ʠʣʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʢʦʛʥʠʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ. 

ʇʦʟʥʘʥʠʝ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ, ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʟʘʥʷʪʠʷ ʜʣʷ ʚʟʨʦʩʣʳʭ ð ʚʩʝ ʵʪʦ 

ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʛʥʠʪʠʚʥʦʛʦ ʨʝʟʝʨʚʘ [8]. 

ʅʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ð ɻ ʪʦ ʚʥʫʪʨʝʥʥʝʝ ʩʚʦʡʩʪʚʦ ʤʦʟʛʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʝʛʦ ʞʠʟʥʠ. 

ʉʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪ ʧʣʘʩʪʠʯʥʦʩʪʴʶ, ʚʢʣʶʯʘʶʪ ʩʠʥʘʧʪʠʯʝʩʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʩʠʥʘʧʪʦʛʝʥʝʟ, ʨʘʩʰʠʨʝʥʠʝ ʥʝʡʨʠʪʘ, ʚʢʣʶʯʘʷ ʘʢʩʦʥʘʣʴʥʦʝ 

ʧʨʦʨʘʩʪʘʥʠʝ ʠ ʜʝʥʜʨʠʪʥʦʝ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʥʝʡʨʦʛʝʥʝʟ ʠ ʨʝʢʨʫʪʠʨʦʚʘʥʠʝ ʠʟ ʥʝʡʨʦʥʥʳʭ 

ʢʣʝʪʦʢ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ. ʌʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʧʨʦʷʚʣʷʶʱʠʤʠ 

ʧʣʘʩʪʠʯʥʦʩʪʴ, ʷʚʣʷʶʪʩʷ: ʩʠʥʘʧʩ, ʥʝʡʨʠʪ, ʪʝʣʘ ʥʝʡʨʦʥʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʘʥʪʝʨʦʛʨʘʜʥʳʡ ʠ 

ʨʝʪʨʦʛʨʘʜʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʢʣʝʪʦʯʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʥʝʡʨʦʥ-ʛʣʠʘ), ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʠ 

ʨʦʜʩʪʚʝʥʥʳʝ ʠʤ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʥʠ ʚʢʣʶʯʘʶʪ ʠʥʪʨʘʥʘʟʘʣʴʥʫʶ, ʠʥʪʝʨʥʝʡʨʦʥʥʫʶ ʠ 

ʤʝʞʢʣʝʪʦʯʥʫʶ ʩʠʛʥʘʣʠʟʘʮʠʶ ʯʝʨʝʟ ʛʣʠʶ ʠ ʚʢʣʶʯʘʶʪ ʤʦʣʝʢʫʣʳ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ, 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ, ʤʠʝʣʠʥ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʠʥʛʠʙʠʪʦʨʳ, ʨʝʮʝʧʪʦʨʳ ʪʠʨʦʟʠʥʢʠʥʘʟʳ, 

ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʠʝ ʠ ʬʘʢʪʦʨʳ ʨʦʩʪʘ, ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ ʠ ʥʝʡʨʦʤʝʜʠʘʪʦʨʳ. ʕʪʠ 

ʧʨʦʮʝʩʩʳ ʨʝʛʫʣʠʨʫʶʪʩʷ ʢʣʝʪʦʯʥʦ-ʘʚʪʦʥʦʤʥʳʤʠ ʠ ʤʝʞʢʣʝʪʦʯʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʢʦʪʦʨʳʝ 

ʦʧʦʩʨʝʜʫʶʪ ʨʝʘʢʮʠʠ ʥʝʡʨʦʥʘʣʴʥʳʭ ʢʣʝʪʦʢ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɻʝʥʝʨʠʨʫʷ 

ʵʥʝʨʛʠʶ ʠ ʨʝʛʫʣʠʨʫʷ ʩʫʙʢʣʝʪʦʯʥʳʡ Ca2+ ʠ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʛʦʤʝʦʩʪʘʟ, 

ʤʠʪʦʭʦʥʜʨʠʠ ʤʦʛʫʪ ʠʛʨʘʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʢʦʥʪʨʦʣʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʧʣʘʩʪʠʯʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʥʝʡʨʦʥʘʣʴʥʦʝ ʠ ʩʠʥʘʧʪʠʯʝʩʢʦʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ, ʦʪʨʦʩʪʦʢ 

ʥʝʡʨʠʪʘ, ʦʪʧʫʩʢ ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʘ, ʠ ʜʝʥʜʨʠʪʥʘ ̫ʨʝʢʦʥʩʪʨʫʢʮʠ. 

ʅʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʨʝʘʛʠʨʦʚʘʪʴ 

ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʠ ʚʥʝʰʥʠʝ ʨʘʟʜʨʘʞʠʪʝʣʠ ʧʫʪʝʤ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʳ, ʬʫʥʢʮʠʡ ʠ 

ʩʚʷʟʝʡ. ʕʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʫʙʩʪʨʘʪ ʦʙʫʯʝʥʠʷ ʠ ʧʘʤʷʪʠ, ʘ ʪʘʢʞʝ ʤʝʜʠʘʪʦʨ ʨʝʘʢʮʠʡ ʥʘ ʥʝʨʚʥʦʝ 

ʠʩʪʦʱʝʥʠʝ ʠ ʧʦʚʨʝʞʜʝʥʠʝ (ʢʦʤʧʝʥʩʘʪʦʨʥʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ). ʕʪʦʪ ʥʝʧʨʝʨʳʚʥʳʡ ʧʨʦʮʝʩʩ ʚ 

ʦʪʚʝʪ ʥʘ ʥʝʡʨʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʧʦʚʨʝʞʜʝʥʠʝ ʚʢʣʶʯʘʝʪ ʤʦʜʫʣʷʮʠʶ ʩʪʨʫʢʪʫʨʥʳʭ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʜʝʥʜʨʠʪʦʚ, ʘʢʩʦʥʦʚ ʠ ʩʠʥʘʧʩʦʚ. ʌʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʪʘʨʝʥʠʝ ʤʦʟʛʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʪʝʨʝʡ ʩʠʥʘʧʩʦʚ ʠ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʝʡ, ʢʦʪʦʨʳʝ ʤʝʜʣʝʥʥʦ ʧʨʠʚʦʜʷʪ ʢ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ6. 2021 

https://doi.org/10.33619/2414-2948/67 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 177 

ʚʦʟʨʘʩʪʥʦʤʫ ʩʥʠʞʝʥʠʶ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʅʝʡʨʦʥʥʦ-ʩʠʥʘʧʪʠʯʝʩʢʘʷ 

ʠʟʙʳʪʦʯʥʦʩʪʴ ʠ ʧʣʘʩʪʠʯʝʩʢʦʝ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʦʟʛʦʚʳʭ ʩʝʪʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʝʪ 

ʫʤʩʪʚʝʥʥʦʡ ʠ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʜʝʨʞʘʥʠʶ ʤʦʟʛʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫ 

ʟʜʦʨʦʚʳʭ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʜʣʷ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʠ ʭʦʨʦʰʝʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. 

ʆʜʥʘʢʦ ʚʦʟʨʘʩʪ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʚʣʠʷʶʱʠʭ ʥʘ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ, ʪʘʢʠʭ ʢʘʢ ʙʦʣʝʟʥʴ 

ɸʣʴʮʛʝʡʤʝʨʘ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʷʚʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʅʦʚʳʝ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʚʘʞʥʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʛʦ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʣʠ ʵʪʠ 

ʤʝʪʦʜʳ ʜʦʩʪʘʪʦʯʥʫʶ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʦʣʝʟʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʦʮʝʥʢʠ 

ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʘʨʝʥʠʷ ʠ ʜʝʤʝʥʮʠʠ, ʢʘʢ ʥʘ ʛʨʫʧʧʦʚʦʤ, ʪʘʢ ʠ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʠ ʛʠʙʨʠʜʥʳʡ ʢʣʘʩʪʝʨ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ [8]: 

ïʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, 5ʇ-ʤʝʜʠʮʠʥʫ ʠ ʮʠʬʨʦʚʦʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ. 

ïʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ  ð ʠʥʩʪʨʫʤʝʥʪ ʦʙʲʝʤʥʦʡ ʦʮʝʥʢʠ ʞʠʟʥʠ ʧʘʮʠʝʥʪʘ, 

ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ, ʬʠʟʠʢʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʙʘʪʘʨʝʠ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʪʝʩʪʦʚ, 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʙʠʦʤʘʨʢʝʨʦʚ), ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʙʠʦʤʘʨʢʝʨʦʚ) 

ʩʦʩʫʜʠʩʪʦʛʦ ʩʪʘʨʝʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʪ ʜʨ. ʏʝʣʦʚʝʢʘ: ʩ ʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

çʧʝʨʝʛʨʫʟʢʦʡè (ʠʥʪʝʨʥʝʪ, ʩʦʪʦʚʘʷ ʩʚʷʟʴ, ʠ ʜʨ.) ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʴʶ: ʧʨʠʨʦʜʘ, 

ʙʳʪ, ʮʠʨʢʘʜʠʘʥʥʳʝ ʛʘʜʞʝʪʳ ʠ çʵʢʦʛʘʜʞʝʪʳè. ʎʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ ʠʥʪʝʛʨʘʪʠʚʥʦʡ ʤʦʜʝʣʠ 

ʩʪʨʝʩʩʘ ʟʘʥʠʤʘʝʪ ʧʨʦʙʣʝʤʘ, ʪʨʝʙʫʶʱʘʷ ʦʪ ʯʝʣʦʚʝʢʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ. ʇʦʥʷʪʠʝ ʪʘʢʦʡ 

ʧʨʦʙʣʝʤʳ ʦʧʨʝʜʝʣʷʶʪ ʢʘʢ ʧʨʦʷʚʣʝʥʠʝ, ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʯʝʣʦʚʝʢʘ ʩʪʠʤʫʣʦʚ ʠʣʠ ʫʩʣʦʚʠʡ, 

ʪʨʝʙʫʶʱʠʭ ʦʪ ʥʝʛʦ ʧʨʝʚʳʰʝʥʠʷ ʣʠʙʦ ʦʛʨʘʥʠʯʝʥʠʷ ʦʙʳʯʥʦʛʦ ʫʨʦʚʥʷ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʧʨʦʙʣʝʤʳ (ʪʨʫʜʥʦʩʪʝʡ ʩ ʝʝ ʨʝʰʝʥʠʝʤ) ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝʤ 

ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ, ð ʝʩʣʠ ʧʨʦʙʣʝʤʘ ʥʝ ʨʝʰʘʝʪʩʷ, ʥʘʧʨʷʞʝʥʠʝ ʩʦʭʨʘʥʷʝʪʩʷ ʠʣʠ ʜʘʞʝ 

ʥʘʨʘʩʪʘʝʪ ð ʨʘʟʚʠʚʘʝʪʩʷ ʩʪʨʝʩʩ.  

ʉʧʦʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʨʝʰʝʥʠʠ ʚʦʟʥʠʢʘʶʱʠʭ ʧʝʨʝʜ ʥʠʤ ʧʨʦʙʣʝʤ ʟʘʚʠʩʷʪ ʦʪ ʨʷʜʘ 

ʬʘʢʪʦʨʦʚ: 1) ʨʝʩʫʨʩʦʚ ʯʝʣʦʚʝʢʘ ð ʝʛʦ ʦʙʱʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦ ʨʘʟʨʝʰʝʥʠʶ ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʙʣʝʤ, 2) ʣʠʯʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ 

ʧʨʦʙʣʝʤʳ, 3) ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʨʦʙʣʝʤʳ, ʩʪʝʧʝʥʠ ʥʝʦʞʠʜʘʥʥʦʩʪʠ ʝʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, 

4) ʥʘʣʠʯʠʷ ʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʥʘ ʢʦʥʢʨʝʪʥʫʶ 

ʧʨʦʙʣʝʤʫ, 5) ʪʠʧʘ ʚʳʙʨʘʥʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ð ʟʘʱʠʪʥʦʛʦ ʠʣʠ ʘʛʨʝʩʩʠʚʥʦʛʦ.  

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. 

ʅʝʡʨʦʵʥʜʦʢʨʠʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʥʦʚʦʛʦ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʤʦʟʛʘ ʤʦʜʝʣʠʨʫʝʪ ʠ ʫʧʨʘʚʣʷʝʪ 

ʤʦʣʝʢʫʣʷʨʥʳʤʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ, ʧʦʚʝʜʝʥʯʝʩʢʠʤʠ ʠ ʘʚʪʦʥʦʤʥʳʤʠ ʨʝʘʢʮʠʷʤʠ,  ʚ ʦʪʚʝʪ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ (ʩʦʟʜʘʥʠʝ, ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ) ʥʦʚʦʡ ʟʜʦʨʦʚʦʡ ʙʠʦʤʠʢʨʦʙʠʦʪʳ. ʇʦʩʪʦʷʥʥʘʷ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʤ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʚ ʨʘʤʢʘʭ ʜʝʪʝʨʤʠʥʠʩʪʩʢʦʡ ʠ ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ ʥʘʫʢʠ. ɸʨʭʠʪʝʢʪʫʨʘ ʠ ʬʫʥʢʮʠʠ 
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ʤʦʟʛʘ, ʧʦʜʜʝʨʞʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʫʶ ʨʝʛʫʣʷʮʠʶ ʵʥʝʨʛʠʠ. ɺʥʫʪʨʝʥʥʷʷ ʤʦʜʝʣʴ ʤʦʟʛʘ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʜʝʧʨʝʩʩʠʠ. ʅʘʧʨʠʤʝʨ, ʥʘʩʪʨʦʝʥʠʝ, 

ʤʦʪʦʨʥʳʝ, ʚʝʛʝʪʘʪʠʚʥʳʝ, ʠʤʤʫʥʥʳʝ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʠ ʮʠʨʢʘʜʠʘʥʥʳʝ ʜʠʩʨʝʛʫʣʷʮʠʠ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʮʝʥʪʨʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ ʩ ʥʝʵʬʬʝʢʪʠʚʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʨʝʛʫʣʷʮʠʝʡ. 

ɼʝʧʨʝʩʩʠʷ ð ɻ ʪʦ ʚʥʫʪʨʝʥʥʷʷ ʤʦʜʝʣʴ, ʩʚʷʟʘʥʥʘʷ ʩ ʜʠʩʪʨʝʩʩʦʤ, ʫʤʩʪʚʝʥʥʳʤ ʦʪʩʪʨʘʥʝʥʠʝʤ ʦʪ 

ʤʠʨʘ, ʘ ʪʘʢʞʝ ʬʠʟʠʯʝʩʢʠʤ ʦʪʩʪʨʘʥʝʥʠʝʤ ʦʪ ʤʠʨʘ. ɸʣʣʦʩʪʘʟ ʠ ʜʝʧʨʝʩʩʠʷ,  ʘʣʣʦʩʪʘʪʠʯʝʩʢʘʷ 

ʜʠʟʨʝʛʫʣʷʮʠʷ ʠ ʤʛʥʦʚʝʥʥʳʡ ʜʠʩʪʨʝʩʩ ð ʦʩʥʦʚʘʥʳ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ 

ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʨʦʣʠ ʤʝʪʘʙʦʣʠʟʤʘ.  

H. sapiens ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ ʩʪʨʝʤʠʪʩʷ ʢ ʧʦʠʩʢʫ ʧʫʪʝʡ ʧʝʨʝʦʨʠʝʥʪʘʮʠʠ 

ʙʫʜʫʱʝʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʬʠʟʠʦʣʦʛʠʠ ʥʘ ʙʦʣʝʝ ʧʦʟʠʪʠʚʥʳʝ ʠ ʟʜʦʨʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ. 

ʄʦʟʛ H. sapiens ʦʧʨʝʜʝʣʷʝʪ ʭʘʨʘʢʪʝʨ ʩʪʨʝʩʩʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʪʨʘʥʟʠʪʦʨʥʳʡ ʠ/ʠʣʠ 

ʪʦʢʩʠʯʝʩʢʠʡ), ʝʛʦ ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʨʫʰʝʥʠʝ ʦʨʛʘʥʠʟʤʘ (ʘʣʣʦʩʪʘʪʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʠ 

ʧʝʨʝʛʨʫʟʢʘ), ʘʢʪʠʚʘʮʠʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ. ɺ ʫʩʣʦʚʠʷʭ ʩʪʨʝʩʩʘ, ʪʘʢʠʝ ʦʙʣʘʩʪʠ ʤʦʟʛʘ, 

ʢʘʢ ʛʠʧʧʦʢʘʤʧ, ʤʠʥʜʘʣʠʥʘ ʠ ʧʨʝʬʨʦʥʪʘʣʴʥʘʷ ʢʦʨʘ ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʪʨʫʢʪʫʨʥʦʤʫ 

ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʶ, ʢʦʪʦʨʦʝ ʠʟʤʝʥʷʝʪ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ 

(ʈʠʩʫʥʦʢ 10).  

 
ʈʠʩʫʥʦʢ 10. ʉʠʩʪʝʤʥʳʡ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʩʪʨʝʩʩ [21] 

 

ɸʚʪʦʨʩʢʠʝ ʨʘʙʦʪʳ ʚ ʩʦʟʜʘʥʠʠ ʥʦʚʦʛʦ ʟʘʱʠʪʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʧʠʪʘʥʠʷ, ʢʣʠʥʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʠ ʛʠʙʨʠʜʥʳʭ ʤʝʪʦʜʦʚ ʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʮʠʨʢʘʜʠʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ çʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘè ʠ çʚʠʩʮʝʨʘʣʴʥʦʛʦ ʤʦʟʛʘè ʠ 

ʥʝʡʨʦʩʝʪʝʡ çʤʦʟʛïʤʠʢʨʦʙʠʦʪʘè ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʧʨʠʢʣʘʜʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʝ. ʇʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ 

ʥʝʡʨʦʵʥʜʦʢʨʠʥʦʣʦʛʠʯʝʩʢʠʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʘʢʪʠʚʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʟʜʦʨʦʚʦʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ.  

ʅʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ çʜʠʝʪʠʯʝʩʢʘʷ ʧʩʠʭʠʘʪʨʠʷè ʜʦʤʠʥʠʨʫʝʪ ʚ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʤʝʜʠʮʠʥʝ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʜʝʧʨʝʩʩʠʠ ʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʩʠʭʠʯʝʩʢʦʛʦ 

ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. ɿʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʧʫʪʠ ʦʩʠ çʤʠʢʨʦʙʠʦʪʘ-

ʢʠʰʝʯʥʠʢ-ʤʦʟʛè ʠʛʨʘʶʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʥʦʨʤʘʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, 
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ʩʚʦʝʚʨʝʤʝʥʥʦʤ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʠ ʤʦʜʫʣʷʮʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ, 

ʚʘʞʥʳʭ ʧʨʠ ʩʪʨʝʩʩʦʚʳʭ ʨʘʩʩʪʨʦʡʩʪʚʘʭ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʜʝʧʨʝʩʩʠʠ. ʅʦʚʦʝ ʟʘʱʠʪʥʦʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʝ ʧʠʪʘʥʠʝ, ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤʠ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ 

ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ.  

ʃʠʯʥʦʩʪʴ, ʦʧʨʝʜʝʣʷʝʪ ʛʣʘʚʥʫʶ ʮʝʣʴ ð ɻ ʪʦ ʩʪʨʝʤʣʝʥʠʝ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʩʥʘ, ʫʣʫʯʰʠʪʴ ʩʦʮʠʘʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʟʠʪʠʚʥʦʤʫ ʚʟʛʣʷʜʫ ʥʘ ʞʠʟʥʴ, 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʟʜʦʨʦʚʦʝ ʧʠʪʘʥʠʝ, ʠʟʙʝʛʘʪʴ ʢʫʨʝʥʠʷ ʠ ʨʝʛʫʣʷʨʥʦ ʟʘʥʠʤʘʪʴʩʷ ʫʤʝʨʝʥʥʦʡ 

ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʪʦ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʩʪʘʥʦʚʠʪʴʩʷ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʩʧʦʨʪʩʤʝʥʦʤ, ʠ ʫʤʝʨʝʥʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠʤʝʝʪ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʣʷ ʤʦʟʛʘ ʠ ʪʝʣʘ (ʦʨʛʘʥʠʟʤʘ). ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʟʤʝʥʠʪʴ ʪʨʘʝʢʪʦʨʠʠ 

ʧʩʠʭʠʯʝʩʢʦʛʦ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ, ʚʘʞʥʦ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʥʘʨʷʜʫ ʩ ʣʝʯʝʥʠʝʤ, ʚʢʣʶʯʘʷ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ, ʢʦʪʦʨʳʝ  çʦʪʢʨʳʚʘʶʪ ʦʢʥʘ ʧʣʘʩʪʠʯʥʦʩʪʠè ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ. ʊʨʠ ʦʙʣʘʩʪʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʧʨʠ ʩʪʨʝʩʩʝ ð ʛʠʧʧʦʢʘʤʧ, 

ʧʨʝʬʨʦʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʤʦʟʞʝʯʢʦʚʘʷ ʤʠʥʜʘʣʠʥʘ. ʕʪʠ ʦʙʣʘʩʪʠ 

ʦʪʚʝʯʘʶʪ ʟʘ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʩʪʨʝʩʩʦʚʳʭ ʧʝʨʝʞʠʚʘʥʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʦʪʚʝʪʥʫʶ 

ʨʝʘʢʮʠʶ. ɻʠʧʧʦʢʘʤʧ ï ʥʘʠʙʦʣʝʝ ʩʪʨʝʩʩ-ʯʫʚʩʪʚʠʪʝʣʴʥʘʷ ʦʙʣʘʩʪʴ ʤʦʟʛʘ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʚ 

ʥʝʡ ʥʘʭʦʜʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʮʝʧʪʦʨʦʚ ʢ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʘʤ (ʈʠʩʫʥʦʢ 11). 
 

 
 

ʈʠʩʫʥʦʢ 11. ʇʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʥʠʢʦʚʦʡ ʦʩʠ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʩʪʨʝʩʩʘ [35] 

 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʤʦʟʛ ʯʝʣʦʚʝʢʘ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʢʘʢ ʩʪʘʪʠʯʝʩʢʫʶ, ʥʝ 

ʠʟʤʝʥʷʶʱʫʶʩʷ ʩʪʨʫʢʪʫʨʫ, ʦʜʥʘʢʦ, ʩʦʚʨʝʤʝʥʥʳʝ ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʵʪʦ ʯʨʝʟʚʳʯʘʡʥʦ ʜʠʥʘʤʠʯʥʘʷ ʩʠʩʪʝʤʘ, ʩʧʦʩʦʙʥʘʷ ʢ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʥʘ 

ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ. ʇʨʠ ʩʪʨʝʩʩʝ ʠ ʜʝʧʨʝʩʩʠʠ ʦʪʤʝʯʘʶʪʩʷ ʚʳʨʘʞʝʥʥʳʝ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʳʝ ʠ 

ʤʘʢʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʥʝʨʚʥʦʡ ʪʢʘʥʠ, ʢʦʪʦʨʳʝ ʯʘʩʪʠʯʥʦ ʦʙʨʘʪʠʤʳ.  

ʕʪʦʪ ʬʝʥʦʤʝʥ ð ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʠ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʯʘʩʪʠʯʥʦʡ ʨʝʧʘʨʘʮʠʠ ʥʝʨʚʥʦʡ 

ʪʢʘʥʠ, ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ ʥʝʡʨʦʥʘʣʴʥʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ (ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ). ʇʨʠ ʩʪʨʝʩʩʝ  ʠ 

ʜʝʧʨʝʩʩʠʠ ʥʘʙʣʶʜʘʶʪʩʷ ʪʘʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʥʝʡʨʦʥʘʣʴʥʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʢʘʢ ʥʘʨʫʰʝʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʠ ʜʝʥʜʨʠʪʦʚ: ʠʭ ʫʢʦʨʦʯʝʥʠʝ, ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʰʠʧʠʢʦʚ ʠ 

ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʢʦʥʪʘʢʪʦʚ, ʘ ʪʘʢʞʝ ʛʠʙʝʣʴ ʥʝʨʚʥʳʭ ʠ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ 

ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʛʠʙʝʣʠ ʢʣʝʪʦʢ ʤʦʟʛʘ ʧʨʠ ʩʪʨʝʩʩʝ ʩʯʠʪʘʶʪ ʠʟʙʳʪʦʢ ʛʦʨʤʦʥʦʚ ʩʪʨʝʩʩʘ, ʧʨʝʞʜʝ 
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ʚʩʝʛʦ ʢʦʨʪʠʟʦʣʘ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʬʫʥʢʮʠʡ ʩʚʷʟʘʥʦ ʩ ʨʝʦʨʛʘʥʠʟʘʮʠʝʡ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʦʚʳʭ 

ʩʠʥʘʧʩʦʚ, ʫʜʣʠʥʝʥʠʝʤ ʠ ʨʘʟʨʘʩʪʘʥʠʝʤ ʜʝʥʜʨʠʪʦʚ ʠ ʘʢʩʦʥʦʚ, ʘ ʪʘʢʞʝ ʩ ʥʝʡʨʦʛʝʥʝʟʦʤ, ʪ. ʝ. 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʦʚʳʭ ʥʝʨʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʟ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ. ʂʦʥʩʪʨʫʢʮʠʷ çʢʦʛʥʠʪʠʚʥʦʛʦ 

ʨʝʟʝʨʚʘè ʤʦʟʛʘ H. sapiens ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʡʨʦʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʧʦʚʨʝʞʜʝʥʠʷʤ 

ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʣʠ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʟʘ ʩʯʝʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʥʘʙʦʨʘ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠ/ʠʣʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʢʦʛʥʠʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ [8]. 

ʅʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ð ɻ ʪʦ ʚʥʫʪʨʝʥʥʝʝ ʩʚʦʡʩʪʚʦ ʠ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʤʦʟʛʘ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ [8]. 

H. sapiens XXI ʚʝʢʘ: ʥʦʚʳʝ ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʠ ʩ 5ʇ-ʤʝʜʠʮʠʥʦʡ ʠ 5G-ʪʝʭʥʦʣʦʛʠʷʤʠ 

H. sapiens ʬʦʨʤʠʨʫʷ ʠ ʚʳʧʦʣʥʷʷ ʮʝʣʠ, ʤʦʞʝʪ ʠʟʤʝʨʠʪʴ ʠ ʛʦʨʜʠʪʴʩʷ ʩʚʦʠʤʠ 

ʜʦʩʪʠʞʝʥʠʷʤʠ. ʇʨʦʮʝʩʩ ʧʦʩʪʘʥʦʚʢʠ ʠ ʜʦʩʪʠʞʝʥʠʷ. ʮʝʣʝʡ ʥʝ ʪʦʣʴʢʦ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ 

ʙʦʣʴʰʝʛʦ ʠ ʫʣʫʯʰʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʥʦ ʠ ʜʘʝʪ ʤʦʟʛʫ H. sapiens ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʧʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ʩʚʦʝʡ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʩʝʙʝ ʠ ʩʘʤʦʦʮʝʥʢʠ. ɸ ʩʘʤʦʦʮʝʥʢʘ ð ɻ ʪʦ ʢʨʘʝʫʛʦʣʴʥʳʡ 

ʢʘʤʝʥʴ ʜʣʷ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ ʠ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʠ (ʩʘʤʦʦʪʢʨʳʪʠʝ, ʩʘʤʦʨʘʟʚʠʪʠʝ, 

ʩʘʤʦʦʙʣʘʜʘʥʠʝ, ʩʘʤʦʨʝʘʣʠʟʘʮʠʷ) (ʈʠʩʫʥʦʢ 12). 
 

 
ʈʠʩʫʥʦʢ 12. ʂʨʘʝʫʛʦʣʴʥʳʡ ʢʘʤʝʥʴ ʩʘʤʦʦʮʝʥʢʠ H. sapiens ʜʣʷ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ ʠ 

ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʠ (ʩʘʤʦʦʪʢʨʳʪʠʝ, ʩʘʤʦʨʘʟʚʠʪʠʝ, ʩʘʤʦʦʙʣʘʜʘʥʠʝ, ʩʘʤʦʨʝʘʣʠʟʘʮʠʷ) [8] 

 

ʅʝʡʨʦʛʝʥʝʟ ʚʟʨʦʩʣʳʭ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʧʨʦʙʣʝʤ ʙʠʦʣʦʛʠʠ ʨʘʟʚʠʪʠʷ, 

ʧʦʩʢʦʣʴʢʫ ʦʥ ʪʨʝʙʫʝʪ ʩʦʟʜʘʥʠʷ ʩʣʦʞʥʳʭ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʠ ʧʝʨʠʮʝʣʣʶʣʷʨʥʳʭ ʘʥʘʪʦʤʠʡ ʚ 

ʫʩʣʦʚʠʷʭ ʦʧʘʩʥʦʩʪʠ ʥʝʡʨʦʚʦʩʧʘʣʝʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʦ, ʤʥʦʞʝʩʪʚʦ ʨʝʛʫʣʷʪʦʨʥʳʭ ʧʫʪʝʡ, 

ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʭ ʜʣʷ ʨʘʥʥʝʛʦ ʥʝʡʨʦʛʝʥʝʟʘ, ʠ ʩʦʟʜʘʥʠʝ ʥʦʚʦʡ ʢʦʥʮʝʧʮʠʠ ʚʨʝʤʝʥʥʳʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʫʪʠ, ʥʘʯʠʥʘʷ ʦʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ, 

ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʥʝʡʨʦʥʥʳʤ ʬʘʢʪʦʨʦʤ ʨʦʩʪʘ, ʠ ʟʘʢʘʥʯʠʚʘʷ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ 

ʙʠʦʵʥʝʨʛʝʪʠʢʦʡ, ʨʝʘʢʪʠʚʥʳʤ ʢʠʩʣʦʨʦʜʥʳʤ ʤʝʪʘʙʦʣʠʟʤʦʤ ʠ ʘʧʦʧʪʦʟʦʤ. 

ʈʝʛʝʥʝʨʘʮʠʷ ʤʦʟʛʘ ʩʪʘʣʘ ʙʦʣʴʰʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʨʝʛʝʥʝʨʘʪʠʚʥʦʡ ʤʝʜʠʮʠʥʝ ʠʟ-ʟʘ 

ʫʚʝʣʠʯʝʥʠʷ ʯʘʩʪʦʪʳ ʟʘʙʦʣʝʚʘʥʠʡ ʤʦʟʛʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʝʥʝʪʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʧʳʪʘʶʪʩʷ ʢʘʢ ʧʨʦʷʩʥʠʪʴ 

ʤʝʭʘʥʠʟʤʳ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʠ, ʪʘʢ ʠ ʦʧʨʝʜʝʣʠʪʴ ʥʦʚʳʝ ʤʠʰʝʥʠ ʜʣʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʤʥʦʛʦ ʫʩʠʣʠʡ ʙʳʣʦ ʧʦʩʚʷʱʝʥʦ ʧʦʥʠʤʘʥʠʶ 

ʤʝʭʘʥʠʟʤʘ ʵʥʜʦʛʝʥʥʦʛʦ ʥʝʡʨʦʛʝʥʝʟʘ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʤʠʰʝʥʠ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ 

ʨʝʛʝʥʝʨʘʮʠʠ ʤʦʟʛʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ [35]. 
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ʀʩʩʣʝʜʦʚʘʥʳ [36], ʛʝʥʝʪʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʦʣʠ ʮʠʢʣʠʯʝʩʢʦʡ ʥʫʢʣʝʦʪʠʜʥʦʡ 

ʩʠʛʥʘʣʠʟʘʮʠʠ ʚ ʛʠʧʧʦʢʘʤʧʦʟʘʚʠʩʠʤʳʭ ʧʨʦʮʝʩʩʘʭ ʧʘʤʷʪʠ ʠ ʩʠʥʘʧʪʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ. 

ʇʘʤʷʪʴ ð ɻ ʪʦ ʧʨʦʮʝʩʩ ʧʨʠʦʙʨʝʪʝʥʠʷ, ʩʦʭʨʘʥʝʥʠʷ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʩ ʪʝʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʩʪʦʣʝʪʠʷ ʤʥʦʛʦʝ ʙʳʣʦ ʠʟʫʯʝʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʧʘʤʷʪʠ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʨʘʟʣʠʯʠʤʳʝ ʘʥʘʪʦʤʠʯʝʩʢʠʝ 

ʩʭʝʤʳ ʠ ʤʦʣʝʢʫʣʷʨʥʳʝ ʤʝʭʘʥʠʟʤʳ. ʄʦʞʥʦ ʧʨʦʚʝʩʪʠ ʦʙʱʝʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʴʶ, ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʧʘʤʷʪʴʶ, ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʴʶ ʠ ʨʘʙʦʯʝʡ 

ʧʘʤʷʪʴʶ [36]. ʅʝʢʦʪʦʨʳʝ ʥʦʚʳʝ ʘʩʧʝʢʪʳ ʛʝʥʝʪʠʯʝʩʢʦʡ ʤʘʥʠʧʫʣʷʮʠʷ ʮʠʢʣʠʯʝʩʢʦʡ 

ʥʫʢʣʝʦʪʠʜʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʝʡ ʚʦ ʚʨʝʤʷ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʛʠʧʧʦʢʘʤʧʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʘʤʷʪʠ [36]: ʮʠʢʣʠʯʝʩʢʠʝ ʥʫʢʣʝʦʪʠʜʳ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʩʠʥʘʧʪʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʘʤʷʪʠ, ʮʠʢʣʠʯʝʩʢʠʝ ʥʫʢʣʝʦʪʠʜʳ ʨʘʙʦʪʘʶʪ ʩ ʚʳʩʦʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʠ 

ʚʨʝʤʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ, ʧʦʥʠʤʘʥʠʝ ʮʠʢʣʠʯʝʩʢʦʡ ʜʠʥʘʤʠʢʠ ʥʫʢʣʝʦʪʠʜʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ, ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʦʠʟʚʝʣʠ ʨʝʚʦʣʶʮʠʶ ʚ ʥʘʰʝʤ 

ʧʦʥʠʤʘʥʠʠ ʮʠʢʣʠʯʝʩʢʦʡ ʥʫʢʣʝʦʪʠʜʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ. 

ɿʜʦʨʦʚʴʝ ʤʦʟʛʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ ð ɻ ʪʦ ʚʳʟʦʚ ʥʘ ʚʩʶ ʞʠʟʥʴ: ʦʪ 

ʵʚʦʣʶʮʠʦʥʥʳʭ ʧʨʠʥʮʠʧʦʚ ʜʦ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ [37]. ʍʦʪʷ ʯʝʣʦʚʝʯʝʩʢʠʡ ʤʦʟʛ ʦʪʣʠʯʘʝʪʩʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʦʥ ʩʭʦʞ ʩ ʜʨʫʛʠʤʠ 

ʤʣʝʢʦʧʠʪʘʶʱʠʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʬʘʢʪʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʝʛʦ ʦʧʪʠʤʘʣʴʥʦʡ ʨʘʙʦʪʝ.  ʊʨʠ 

ʪʘʢʠʭ ʬʘʢʪʦʨʘ ð ɻ ʪʦ ʧʨʦʙʣʝʤʳ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ, ʣʠʰʝʥʠʝ ʧʠʱʠ/ʛʦʣʦʜʘʥʠʝ ʠ 

ʩʦʮʠʘʣʴʥʘʷ/ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʚʦʚʣʝʯʝʥʥʦʩʪʴ. ʇʦʩʢʦʣʴʢʫ ʦʥ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʩʧʝʭʘ ʚ ʧʦʠʩʢʝ ʠ ʧʨʠʦʙʨʝʪʝʥʠʠ ʧʠʱʠ, ʤʦʟʛ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʣʫʯʰʝ ʚʩʝʛʦ, 

ʢʦʛʜʘ ʯʝʣʦʚʝʢ ʛʦʣʦʜʝʥ ʠ ʬʠʟʠʯʝʩʢʠ ʘʢʪʠʚʝʥ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ [37], ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʞʠʚʦʪʥʳʭ 

ʤʦʜʝʣʷʭ ʠ ʣʶʜʷʭ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʠʣʴʥʦʝ ʙʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ ʨʝʛʫʣʷʨʥʳʭ ʬʠʟʠʯʝʩʢʠʭ 

ʫʧʨʘʞʥʝʥʠʡ ʠ ʧʨʝʨʳʚʠʩʪʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʵʥʝʨʛʠʠ/ʛʦʣʦʜʘʥʠʷ ʥʘ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʠ 

ʥʘʩʪʨʦʝʥʠʝ, ʦʩʦʙʝʥʥʦ ʚ ʢʦʥʪʝʢʩʪʝ ʩʪʘʨʝʥʠʷ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ 

ʨʘʩʩʪʨʦʡʩʪʚ. ʀʟʦʙʨʝʪʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ, ʵʢʦʥʦʤʷʱʠʭ ʫʩʠʣʠʷ, ʧʨʠʚʝʣʠ ʢ ʨʝʟʢʦʤʫ ʩʦʢʨʘʱʝʥʠʶ 

ʠʣʠ ʠʩʢʣʶʯʝʥʠʶ ʵʥʝʨʛʠʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʠ ʛʦʣʦʜʘʥʠʷ, ʦʩʪʘʚʠʚ ʪʦʣʴʢʦ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʬʫʥʢʮʠʡ ʤʦʟʛʘ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʦʪʢʣʶʯʝʥʠʶ 

ʧʦʣʝʟʥʳʭ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʨʝʘʢʮʠʡ ʚ ʤʦʟʛʝ, ʩʠʜʷʯʠʡ ʯʨʝʟʤʝʨʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʦʞʠʨʝʥʠʶ, ʜʠʘʙʝʪʫ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʚʝʣʠʯʠʪʴ ʨʠʩʢ 

ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʧʨʠʥʷʪʴ ʨʝʘʣʴʥʦʩʪʴ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʬʠʟʠʯʝʩʢʠʤ ʫʧʨʘʞʥʝʥʠʷʤ, ʧʝʨʠʦʜʠʯʝʩʢʦʤʫ ʛʦʣʦʜʘʥʠʶ ʠ ʢʨʠʪʠʯʝʩʢʦʤʫ 

ʤʳʰʣʝʥʠʶ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʜʦʨʦʚʴʷ ʤʦʟʛʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ ʠ ʧʨʠʟʥʘʪʴ ʫʞʘʩʥʳʝ 

ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʥʘʰʝʛʦ ʩʪʘʨʝʶʱʝʛʦ ʥʘʩʝʣʝʥʠʷ ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʨʝʘʣʠʟʦʚʘʪʴ ʪʘʢʦʡ ʟʜʦʨʦʚʳʡ 

ʦʙʨʘʟ ʞʠʟʥʠ ʤʦʟʛʘ [37]. 

ʀʩʩʣʝʜʦʚʘʥʳ [38], ʤʝʭʘʥʠʟʤʳ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʜʝʛʝʥʝʨʘʮʠʠ ʤʦʟʛʘ: ʩʪʨʘʪʝʛʠʠ 

ʟʘʱʠʪʳ ʚ ʧʨʦʮʝʩʩʝ ʩʪʘʨʝʥʠʷ. ʉʪʘʨʝʥʠʝ ð ɻ ʪʦ ʜʠʥʘʤʠʯʥʳʡ ʠ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʡ ʧʨʦʮʝʩʩ, 

ʢʦʪʦʨʳʡ ʥʘʯʠʥʘʝʪʩʷ ʩ ʤʦʤʝʥʪʘ ʟʘʯʘʪʠʷ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʩʘʤʦʡ ʩʤʝʨʪʠ. ʕʪʦʪ ʧʨʦʮʝʩʩ 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʛʦʤʝʦʩʪʘʟʘ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ, ʧʦʚʳʰʘʷ ʫʷʟʚʠʤʦʩʪʴ ʠʥʜʠʚʠʜʘ ʢ ʨʘʟʣʠʯʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. ʈʦʩʪ ʯʠʩʣʘ 

ʩʪʘʨʝʶʱʠʭ ʧʦʧʫʣʷʮʠʡ ʧʨʠʚʝʣ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʭʨʦʥʠʯʝʩʢʠʭ 

ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʥʘʨʫʰʝʥʠʡ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʜʝʤʝʥʮʠʡ, ʪʘʢʠʭ 

ʢʘʢ ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ, ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʚʦʟʨʘʩʪ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʘ ʣʶʜʝʡ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʝʞʝʜʥʝʚʥʦʡ ʧʦʜʜʝʨʞʢʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʅʝʢʦʪʦʨʳʝ ʪʝʦʨʠʠ ʦ ʩʪʘʨʝʥʠʠ ʧʨʝʜʧʦʣʘʛʘʶʪ [38], ʯʪʦ ʦʥʦ ʚʳʟʚʘʥʦ ʫʚʝʣʠʯʝʥʠʝʤ ʢʣʝʪʦʯʥʦʛʦ 

ʩʪʘʨʝʥʠʷ ʠ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʦʩʧʘʣʝʥʠʶ, ʦʢʠʩʣʝʥʠʶ, ʧʦʚʨʝʞʜʝʥʠʶ 
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ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʛʠʙʝʣʠ ʥʝʡʨʦʥʦʚ. ʄʠʪʦʭʦʥʜʨʠʘʣʴʥʳʝ ʤʫʪʘʮʠʠ, 

ʢʦʪʦʨʳʝ ʛʝʥʝʨʠʨʫʶʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʩʪʘʨʝʥʠʷ, ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 

ʠʟʤʝʥʝʥʠʷʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʥʝʨʛʠʠ, ʥʝʜʦʩʪʘʪʢʘʤ ʚ ʪʨʘʥʩʧʦʨʪʝ ʵʣʝʢʪʨʦʥʦʚ ʠ ʠʥʜʫʢʮʠʠ 

ʘʧʦʧʪʦʟʘ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ ʬʫʥʢʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʫʚʝʣʠʯʝʥʠʝ ʢʣʝʪʦʯʥʦʛʦ 

ʩʪʘʨʝʥʠʷ ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʦʙʨʘʪʠʤʦʤʫ 

ʧʦʚʨʝʞʜʝʥʠʶ ʥʝʡʨʦʥʘʣʴʥʳʭ ʢʣʝʪʦʢ. ʇʦʩʣʝʜʥʠʝ ʩʦʦʙʱʝʥʠʷ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʘʞʥʦʩʪʴ 

ʠʟʤʝʥʝʥʠʷ ʦʙʨʘʟʘ ʞʠʟʥʠ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ, ʫʣʫʯʰʝʥʠʷ ʧʠʪʘʥʠʷ ʠ 

ʦʙʦʛʘʱʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʣʷ ʘʢʪʠʚʘʮʠʠ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʳʭ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʳ [38], ʨʘʟʣʠʯʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ ʠ ʛʠʙʝʣʴʶ 

ʥʝʡʨʦʥʦʚ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ ʩʪʨʘʪʝʛʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʣʫʯʰʠʪʴ ʥʝʡʨʦʧʨʦʪʝʢʮʠʶ ʠ 

ʫʤʝʥʴʰʠʪʴ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʶ, ʚʳʟʚʘʥʥʫʶ ʩʪʘʨʝʥʠʝʤ ʠ ʩʪʨʝʩʩʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɹʫʜʫʱʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʘʨʘʜʠʛʤ ʩʠʩʪʝʤʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʩʠʩʪʝʤʥʦʡ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʘʥʘʣʠʟʝ ʙʦʣʴʰʠʭ ʠ ʛʣʫʙʦʢʠʭ ʛʝʪʝʨʦʛʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ, 

ʙʫʜʝʪ ʠʤʝʪʴ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʠʥʪʝʨʬʝʡʩ çʤʦʟʛ-ʢʦʤʧʴʶʪʝʨè ʠ  çʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪè, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʚʝʣʠʯʠʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʠʟʚʣʝʯʴ ʦʪ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ [39]. 

ʀʥʪʝʛʨʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʧʦʟʚʦʣʠʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʧʦʣʫʯʠʪʴ ʥʦʚʫʶ 

ʮʝʣʦʩʪʥʫʶ ʢʘʨʪʠʥʫ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʦʭʚʘʪʳʚʘʪʴ 

ʦʪ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʜʦ ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʷʚʣʝʥʠʡ.  

ɺ ʜʦʧʦʣʥʝʥʠʝ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʪʝʩʪʘʤ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʠ ʛʠʙʨʠʜʥʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ, ʩʦʯʝʪʘʥʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʠʥʪʝʨʬʝʡʩ çʤʦʟʛïʢʦʤʧʴʶʪʝʨè ʠ  çʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪè ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʤʫ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠ ʢʣʝʪʦʯʥʳʭ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪ ʨʘʟʚʠʪʠʝʤ ʙʦʣʝʟʥʠ 

ɸʣʴʮʛʝʡʤʝʨʘ, ʧʨʝʞʜʝ ʯʝʤ ʧʨʦʷʚʷʪʩʷ ʢʦʛʥʠʪʠʚʥʳʝ ʩʠʤʧʪʦʤʳ [39].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʨʷʜʫ ʩʦ ʤʥʦʛʠʤʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ 

ʩʪʘʨʝʥʠʠ, ʤʝʥʷʝʪʩʷ ʠ ʩʦʥ. ɺʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʥʘ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: ʩʦʢʨʘʱʝʥʠʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʥʦʯʥʦʛʦ ʩʥʘ, ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʟʘʩʳʧʘʥʠʡ ʜʥʝʤ, ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʥʦʯʥʳʭ ʧʨʦʙʫʞʜʝʥʠʡ ʠ ʚʨʝʤʝʥʠ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʙʝʟ ʩʥʘ ʚ ʪʝʯʝʥʠʝ ʥʦʯʠ, ʩʥʠʞʝʥʠʝ 

ʬʘʟʳ ʤʝʜʣʝʥʥʦʛʦ ʩʥʘ ʠ ʜʨ. ɹʦʣʴʰʠʥʩʪʚʦ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʧʨʦʠʩʭʦʜʷʪ ʚ ʚʦʟʨʘʩʪʝ ʤʝʞʜʫ 

ʤʦʣʦʜʳʤ ʠ ʩʨʝʜʥʠʤ ʠ ʦʩʪʘʶʪʩʷ ʥʝʠʟʤʝʥʥʳʤʠ ʫ ʧʦʞʠʣʳʭ. ʂʨʦʤʝ ʪʦʛʦ, ʮʠʨʢʘʜʠʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʠ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʩʥʘ ʩʪʘʥʦʚʷʪʩʷ ʤʝʥʝʝ ʫʩʪʦʡʯʠʚʳʤʠ ʧʨʠ ʩʪʘʨʝʥʠʠ. ʋʨʦʚʝʥʴ ʠ 

ʭʘʨʘʢʪʝʨ ʩʝʢʨʝʮʠʠ ʛʦʨʤʦʥʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʩʦʥ, ʠʟʤʝʥʷʶʪʩʷ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʩʪʘʨʝʥʠʠ, 

ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩʳ ʩʥʘ ʠ ʙʦʜʨʩʪʚʦʚʘʥʠʷ. ʇʦʢʘʟʘʪʝʣʠ ʩʥʘ ʚʟʘʠʤʦʩʚʷʟʘʥʳ 

ʠ/ʠʣʠ ʟʘʚʠʩʷʪ ʦʪ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʧʦʣʠʤʦʨʙʠʜʥʦʩʪʠ (ʩʦʤʘʪʠʯʝʩʢʘʷ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ), 

ʧʦʣʠʧʨʘʛʤʘʟʠʠ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ (ʩʦʮʠʘʣʴʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʠ ʜʨ.) 

ʬʘʢʪʦʨʦʚ. ʋʚʝʣʠʯʝʥʠʝ 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. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʮʠʬʨʦʚʦʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ: ʧʘʮʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ 

ʧʘʨʘʜʠʛʤʘ ʧʝʨʝʭʦʜʘ ʥʘ ʥʦʚʳʡ ʵʪʘʧ ʢʦʤʧʣʘʝʥʩʘ çɺʨʘʯïʧʘʮʠʝʥʪè. ʆʜʥʠʤ, ʠʟ ʧʨʠʤʝʨʦʚ 

ʷʚʣʷʝʪʩʷ ʛʝʨʠʘʪʨʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʜʦʩʪʫʧʥʦʩʪʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

ʧʦʩʨʝʜʩʪʚʦʤ ʚʥʝʜʨʝʥʠʷ ʤʥʦʛʦʚʝʢʪʦʨʥʳʭ ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ 

ʧʨʠʥʮʠʧʦʚ ʮʠʬʨʦʚʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʢʦʪʦʨʘʷ ʩʪʘʚʠʪ ʟʘʜʘʯʫ ʚʥʝʜʨʝʥʠʷ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ 
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ʠ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʧʘʮʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʧʘʨʘʜʠʛʤʳ ð ʢʘʢ ʩʪʨʘʪʝʛʠʠ ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʚ ʨʝʛʠʦʥʝ [40]. 

ɺʥʝʜʨʝʥʠʝ ʛʝʨʠʘʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʜʦʩʪʫʧʥʦʩʪʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

ʧʦʩʨʝʜʩʪʚʦʤ ʚʥʝʜʨʝʥʠʷ ʤʥʦʛʦʚʝʢʪʦʨʥʳʭ ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ 

ʧʨʠʥʮʠʧʦʚ ʮʠʬʨʦʚʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ [40]: ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʨʘʙʦʪʳ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʪʝʣʝʤʝʜʠʮʠʥʩʢʠʭ ʢʦʥʩʫʣʴʪʘʮʠʡ (ʊʄʂ) ʠ ʬʝʜʝʨʘʣʴʥʳʭ ʊʄʂ ʧʦ ʧʨʦʬʠʣʶ 

çʛʝʨʠʘʪʨʠʷè; ʚʥʝʜʨʝʥʠʝ ʫʤʥʳʭ ʤʠʢʨʦʨʦʙʦʪʦʚ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ  ʤʠʥʠʘʪʶʨʥʳʭ ʜʝʚʘʡʩʦʚ ʜʣʷ 

ʘʥʘʣʠʟʘ ʢʨʦʚʠ (ʚ ʪ. ʯ. ʥʘ ʩʘʭʘʨ) ʠ ʕʂɻ ʥʘ ʜʦʤʫ; ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʙʠʣʴʥʳʭ ʛʘʜʞʝʪʦʚ 

ʟʜʦʨʦʚʴʷ; ʪʠʨʘʞʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʛʥʠʪʠʚʥʳʭ ʪʝʩʪ-ʪʨʝʥʠʥʛʦʚ ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʩ ʙʠʦʣʦʛʠʯʝʩʢʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ. 

ʄʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʢ ʘʢʪʠʚʥʦʤʫ ʟʜʦʨʦʚʦʤʫ ʜʦʣʛʦʣʝʪʠʶ ʚʦʟʤʦʞʥʦ ʧʨʠ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ  ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʩʦʮʠʘʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ, ʚʥʝʜʨʝʥʠʷ ʝʜʠʥʦʛʦ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʫʨʘ ʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʥʝʡʨʦʠʥʪʝʨʬʝʡʩʦʚ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʠ ʛʠʙʨʠʜʥʦʛʦ ʢʣʘʩʪʝʨʘ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ, 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ [40]. 

ɹʠʦʠʥʬʦʨʤʘʪʠʢʘ ʠ ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʦʟʚʦʣʷʶʪ ʫʧʨʘʚʣʷʪʴ 

ʤʘʩʩʠʚʥʳʤʠ ʦʙʲʝʤʘʤʠ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʠ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʜʣʷ 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʦʜʜʝʨʞʢʠ (ʩʦʧʨʦʚʦʞʜʝʥʠʷ) ʠ ʨʝʘʣʠʟʘʮʠʠ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ ʚʦ 

ʚʩʝʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠ ʫʩʣʦʚʠʠ ʧʦʣʥʦʛʦ ʠ ʘʜʝʢʚʘʪʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʠʩʭʦʜʷʱʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ 

ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʥʦʚʠʪʩʷ ʢʣʶʯʝʚʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ 

ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘ ʩʯʝʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʧʦʤʦʛʘʪʴ ʧʝʨʩʦʥʘʣʫ ʚ ʨʝʰʝʥʠʠ 

ʟʘʜʘʯ, ʪʨʝʙʫʶʱʠʭ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʰʝʥʠʡ [41]. 

ʂʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʚ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʤ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʠʝ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ  ʜʝʣʦʚʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ (ʠʭ 

ʩʦʧʨʦʚʦʞʜʝʥʠʶ, ʤʦʥʠʪʦʨʠʥʛʫ), ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʜʦʩʪʘʪʦʯʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʜʘʥʥʳʤʠ [41].  

ɺʥʝʜʨʝʥʠʝ ʘʚʪʦʨʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʦʟʚʦʣʠʣʦ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʩʠʩʪʝʤʫ ʘʣʛʦʨʠʪʤʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʘʢʪʫʘʣʠʟʘʮʠʷ, ʨʦʣʠ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʨʝʛʫʣʷʮʠʠ ʠ 

ʨʘʟʚʠʪʠʷ ʪʦʣʴʢʦ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʬʫʥʢʮʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʣʦʚʳʝ 

ʛʦʨʤʦʥʳ (ʵʩʪʨʦʛʝʥʳ, ʘʥʜʨʦʛʝʥʳ, ʣʶʪʝʠʥʠʟʠʨʫʶʱʠʡ ʛʦʨʤʦʥ, ʪʝʩʪʦʩʪʝʨʦʥ) ʠʛʨʘʶʪ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʟʜʦʨʦʚʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʡʨʦʥʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʚ ʨʘʟʚʠʪʠʠ 

ʥʝʡʨʦʥʘʣʴʥʳʭ ʩʝʪʝʡ, ʢʦʪʦʨʳʝ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʪʝʤ ʥʝ ʤʝʥʝʝ 

ʤʝʭʘʥʠʟʤʳ ʧʦʜʦʙʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʝ ʜʦ ʢʦʥʮʘ ʠʟʫʯʝʥʳ, ʯʪʦ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʝʡʨʦʛʝʥʝʪʠʢʘ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʦʤ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʠ 

ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʧʝʨʝʜʦʚʳʝ ʤʝʪʦʜʳ, ʩ ʫʯʘʩʪʠʝʤ 5ʇ-

ʤʝʜʠʮʠʥʳ ʠ 5G-ʪʝʭʥʦʣʦʛʠʡ. 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 ʯʝʣʦʚʝʢʘ ʠ ʝʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʧʘʥʜʝʤʠʯʝʩʢʠʝ ʘʪʘʢʠ. ʄʥʦʛʦʫʨʦʚʥʝʚʳʝ ʠ ʤʝʞʥʝʡʨʦʥʥʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ð ʚʝʜʫʱʠʡ ʬʘʢʪʦʨ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʩʰʠʭ ʧʩʠʭʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʠ 

ʩʘʤʦʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ. ʎʠʨʢʘʜʠʘʥʥʳʡ ʛʦʤʝʦʩʪʘʟ ʨʝʛʫʣʠʨʫʝʪ ʠ ʩʠʥʭʨʦʥʠʟʠʨʫʝʪ ʬʫʥʢʮʠʠ 

ʚʟʨʦʩʣʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʠ ʠʭ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʨʝʤʷ ʩʪʘʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʤʦʜʫʣʠʨʫʝʪ ʠʭ 
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ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʤʝʭʘʥʠʟʤʳ. ʎʠʨʢʘʜʥʳʝ ʯʘʩʳ ʩʠʥʭʨʦʥʠʟʠʨʫʶʪ ʢʣʝʪʦʯʥʫʶ 

ʬʠʟʠʦʣʦʛʠʶ ʩ ʝʞʝʜʥʝʚʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠ ʤʦʛʫʪ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʦ, 

ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦ, ʚʣʠʷʪʴ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. 

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 ʯʝʣʦʚʝʢʘ ʠ ʝʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ 

ʧʘʥʜʝʤʠʯʝʩʢʠʝ ʘʪʘʢʠ. ɾʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ ʠ ʝʛʦ ʮʝʥʪʨʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʥʝʨʘʟʨʳʚʥʦ 

ʩʚʷʟʘʥʳ ʩ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʦʡ ð ɻʢʦʩʠʩʪʝʤʦʡ, ʢʦʪʦʨʘʷ ʨʘʟʚʠʚʘʣʘʩʴ ʩʦʚʤʝʩʪʥʦ ʩ ʭʦʟʷʠʥʦʤ 

ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʩʚʦʠʭ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʭʦʟʷʠʥʘ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʜʫʢʪʦʚ ʝʛʦ ʤʝʪʘʙʦʣʠʟʤʘ. ɸʥʦʤʘʣʠʠ 

ʚ ʤʠʢʨʦʙʠʦʪʝ-ʢʠʰʝʯʥʦ-ʤʦʟʛʦʚʦʡ ʦʩʠ ʧʦʷʚʠʣʠʩʴ ʚ ʢʘʯʝʩʪʚʝ ʢʣʶʯʝʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʜʝʧʨʝʩʩʠʠ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʙʦʣʝʝ ʛʣʫʙʦʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ 

ʠʟʫʯʝʥʠʝ ʥʝʡʨʦʘʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢʪʦʚ ʤʠʢʨʦʙʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʢʠʰʝʯʥʠʢʘ. ʉ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʪʨʝʤʷ-ʯʝʪʳʨʴʤʷ ʤʠʣʣʠʦʥʘʤʠ ʨʘʟʣʠʯʥʳʭ ʛʝʥʦʚ ʚ ʢʦʣʣʝʢʪʠʚʥʳʭ ʛʝʥʦʤʘʭ 

ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʚ ʤʠʢʨʦʙʠʦʤʝ ʯʝʣʦʚʝʢʘ ʩʦʜʝʨʞʠʪʩʷ ʧʨʠʤʝʨʥʦ ʚ 100ï150  ʨʘʟ ʙʦʣʴʰʝ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʯʝʤ ʚ ʯʝʣʦʚʝʯʝʩʢʦʤ ʛʝʥʦʤʝ.  

ɺ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʪʘʢʠʝ ʤʝʪʘʙʦʣʠʪʳ ʤʦʛʫʪ ʘʢʪʠʚʠʨʦʚʘʪʴ ʨʝʮʝʧʪʦʨʳ ʥʘ ʥʝʡʨʦʥʘʭ ʠʣʠ 

ʛʣʠʷʭ, ʤʦʜʫʣʠʨʦʚʘʪʴ ʥʝʡʨʦʥʘʣʴʥʫʶ ʚʦʟʙʫʜʠʤʦʩʪʴ ʠ ʠʟʤʝʥʷʪʴ ʧʘʪʪʝʨʥʳ ʵʢʩʧʨʝʩʩʠʠ ʩ 

ʧʦʤʦʱʴʶ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʠ ʛʠʙʨʠʜʥʳʝ ʤʝʪʦʜʳ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ʚ ʩʦʜʨʫʞʝʩʪʚʝ ʩ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʧʦʟʚʦʣʷʶʪ ʧʦʥʷʪʴ ʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʠ ʥʘʡʪʠ ʥʦʚʳʝ ʤʝʪʦʜʳ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ  ʠ ʤʝʜʠʢʦ-

ʩʦʮʠʘʣʴʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʫʪ ʢ ʫʣʫʯʰʝʥʠʶ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ. ɼʣʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʮʠʨʢʘʜʠʘʥʥʦʡ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʤʦʟʛʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʫʣʴʪʠʤʦʜʘʣʴʥʘʷ 

ʩʭʝʤʘ: ʮʠʨʢʘʜʠʘʥʥʳʝ ʦʯʢʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʠ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. ʈʘʟʨʘʙʦʪʘʥ ʠ 

ʚʥʝʜʨʝʥ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʠ ʛʠʙʨʠʜʥʳʡ ʢʣʘʩʪʝʨ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. ʎʠʨʢʘʜʠʘʥʥʳʡ ʩʪʨʝʩʩ ʠ 

ʧʩʠʭʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ð ̫ʚʣʷʶʪʩʷ ʜʘʣʴʥʝʡʰʠʤʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ.  

ʎʠʨʢʘʜʠʘʥʥʳʡ ʩʪʨʝʩʩ ʚʳʟʳʚʘʝʪ ʥʘʨʫʰʝʥʠʝ ʩʥʘ ʠ ʥʝʡʨʦʧʩʠʭʠʘʪʨʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʩ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʚʳʩʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʮʠʨʢʘʜʥʦʡ ʜʠʩʨʝʛʫʣʷʮʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʨʦʚʝʜʝʥʥʳʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʥʘʰʝʤ ʦʨʛʘʥʠʟʤʝ ʨʘʟʚʠʣʩʷ 

ʥʘʙʦʨ ʤʝʭʘʥʠʟʤʦʚ, ʥʘʟʳʚʘʝʤʳʭ ʮʠʨʢʘʜʥʳʤʠ ʯʘʩʘʤʠ, ʢʦʪʦʨʳʝ ʚʥʫʪʨʝʥʥʝ ʫʧʨʘʚʣʷʶʪ ʨʠʪʤʘʤʠ 

ʧʦʯʪʠ ʚ ʢʘʞʜʦʡ ʢʣʝʪʢʝ. ʅʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʮʠʨʢʘʜʥʳʭ ʯʘʩʦʚ ʚʣʠʷʶʪ ʨʘʟʣʠʯʥʳʝ ʩʠʛʥʘʣʳ ʚ 

ʢʣʝʪʢʘʭ. ʅʘʨʫʰʝʥʠʝ ʥʦʨʤʘʣʴʥʳʭ ʩʫʪʦʯʥʳʭ ʮʠʨʢʘʜʥʳʭ ʨʠʪʤʦʚ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʝʡ 

ʧʦʜʚʝʨʞʝʥʥʦʩʪʴʶ ʨʘʩʩʪʨʦʡʩʪʚʘʤ ʥʘʩʪʨʦʝʥʠʷ, ʪʘʢʠʤ ʢʘʢ ʪʷʞʝʣʘʷ ʜʝʧʨʝʩʩʠʷ ʠ ʙʠʧʦʣʷʨʥʦʝ 

ʨʘʩʩʪʨʦʡʩʪʚʦ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʞʠʟʥʠ. ʕʪʠ ʥʘʨʫʰʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʯʘʩʦʚ ʦʨʛʘʥʠʟʤʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʧʦʚʳʰʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʧʝʨʠʦʜʳ ʦʪʜʳʭʘ ʠ / ʠʣʠ ʙʝʟʜʝʡʩʪʚʠʷ ʚ 

ʪʝʯʝʥʠʝ ʜʥʷ, ʘ ʪʘʢʞʝ ʩʚʷʟʘʥʳ ʩ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʥʘʩʪʨʦʝʥʠʷ, ʙʦʣʝʝ ʩʫʙʲʝʢʪʠʚʥʳʤ 

ʦʜʠʥʦʯʝʩʪʚʦʤ, ʙʦʣʝʝ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʩʯʘʩʪʴʷ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʟʜʦʨʦʚʴʝʤ, ʘ ʪʘʢʞʝ 

ʫʭʫʜʰʝʥʠʝʤ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ. ʉʦʚʨʝʤʝʥʥʳʝ ʟʥʘʥʠʷ ʦ ʥʝʡʨʦʛʝʥʝʟʝ ʤʦʟʛʘ ʠ 

ʥʝʡʨʦʥʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ð ʙʫʜʫʱʘʷ ʢʦʥʮʝʧʮʠʷ ʛʣʫʙʦʢʦʡ ʙʠʦʣʦʛʠʠ ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʡ 

ʧʦʜʭʦʜ ʢ ʨʘʟʛʘʜʢʝ ʢʣʶʯʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʥʝʡʨʦʥʥʦʡ ʨʝʛʝʥʝʨʘʮʠʠ. 

ʍʨʦʥʠʯʝʩʢʠʡ ʩʪʨʝʩʩ ʠ ʮʠʨʢʘʜʠʘʥʥʦʝ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʟʘʧʫʩʢʘʶʪ ʢʘʩʢʘʜ ʩʙʦʝʚ ʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʭ ʠ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʥʳʭ 
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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. 
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ɸʥʥʦʪʘʮʠʷ. ʖʥʦʰʝʩʢʠʡ ʧʝʨʠʦʜ ʩ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʯʠʪʘʝʪʩʷ 

ʜʦʩʪʠʞʝʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ ʠ ʧʝʨʠʦʜʦʤ, ʠʤʝʶʱʠʤ ʪʦʯʥʳʝ ʠʟʤʝʨʝʥʠʷ 

ʚʩʝʭ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʅʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʬʝʥʦʪʠʧʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. 

ʇʨʠʩʧʦʩʦʙʣʝʥʠʝ ʦʨʛʘʥʠʟʤʘ ʢ ʬʘʢʪʦʨʘʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʬʝʥʦʪʠʧʘ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʦʤʘʪʦʪʠʧʳ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʩʧʦʩʦʙʳ ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ɸʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 84 ʜʝʚʫʰʢʘʭ ʚ ʚʦʟʨʘʩʪʝ 20 ʣʝʪ. ɼʘʥʥʘʷ 

ʨʘʙʦʪʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʜʝʚʫʰʝʢ ʚ 

ʶʥʦʰʝʩʢʦʤ ʚʦʟʨʘʩʪʝ ʠ ʚʳʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 

ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥ ʜʝʬʠʮʠʪ ʤʘʩʩʳ ʪʝʣʘ ʠ 

ʘʩʪʝʥʠʟʘʮʠʷ ʦʨʛʘʥʠʟʤʘ ʫ ʜʝʚʫʰʝʢ. 

 

Abstract. From the ontogenetic point of view, the adolescent period is considered an 

achievement of human biological development and a period that has accurate measurements of all 

morphofunctional indicators. The negative impact of environmental pollution is considered as one 

of the main factors of the phenotypic variability of the organism. The adaptation of the body to 

environmental factors contributes to the formation of the phenotype. This ensures optimal 

conditions for its vital activity. Somatotypes are considered as ways of adapting the body to the 

environment. The anthropometric survey was conducted on 84 females aged 20 years. This work is 

aimed at analyzing the main anthropometric indicators among females and identifying the features 

of physical development characteristic of the studied territory. According to the results of our study, 

the body weight deficit and asthenization of the body in females were revealed. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ, ʧʝʩʪʠʮʠʜʳ, ʜʝʚʫʰʢʠ, ʜʣʠʥʘ 

ʪʝʣʘ, ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ, ʀʄʊ, ʪʝʣʦʩʣʦʞʝʥʠʷ, ʨʝʧʨʦʜʫʢʪʠʚʥʦʝ ʟʜʦʨʦʚʴʝ, ʘʩʪʝʥʠʟʘʮʠʷ. 
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ɺ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ, ʧʝʨʠʦʜʦʤ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ 

ʘʥʪʨʦʧʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʷʚʣʷʝʪʩʷ ʶʥʦʰʝʩʢʠʡ ʧʝʨʠʦʜ 

ʦʥʪʦʛʝʥʝʟʘ. ʇʦʩʢʦʣʴʢʫ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʦʮʝʩʩ ʨʦʩʪʘ ʜʦʩʪʠʛ ʬʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ, ʨʘʟʚʠʪʠʝ 

ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʧʨʦʮʝʩʩʳ ʦʩʩʠʬʠʢʘʮʠʠ (ʩʢʝʣʝʪʥʘʷ ʩʠʩʪʝʤʘ) ʠ ʧʦʜʢʦʞʥʦʡ 

ʢʣʝʪʯʘʪʢʠ, ʥʘʭʦʜʷʪʩʷ ʥʘ ʫʨʦʚʥʝ ʦʢʦʥʯʘʪʝʣʴʥʦʡ, ʠ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʩʬʦʨʤʠʨʦʚʘʥʳ [13]. 

ɺʩʝ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʤʝʥʷʶʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ. ʀʟʤʝʥʝʥʠʷ ʢʘʞʜʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʟʘʚʠʩʠʪ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʩʚʷʟʘʥʳ ʩ ʨʷʜʦʤ ʟʘʙʦʣʝʚʘʥʠʡ ʯʝʣʦʚʝʢʘ, ʨʝʞʠʤʦʤ 

ʧʠʪʘʥʠʷ, ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʩʦʮʠʘʣʴʥʳʤ ʠ ʩʝʤʝʡʥʳʤ ʧʦʣʦʞʝʥʠʝʤ, ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ. ɸʜʘʧʪʘʮʠʷ ʦʨʛʘʥʠʟʤʘ ʢ ʬʘʢʪʦʨʘʤ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʬʝʥʦʪʠʧʘ,  ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʝʛʦ ʚʳʞʠʚʘʥʠʷ. ʉʦʤʘʪʦʪʠʧʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʩʧʦʩʦʙʳ ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʠʟʤʘ 

ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ [19].  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʨʦʚʥʷ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʨʘʡʦʥʘʭ 

ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʧʦʢʘʟʳʚʘʶʪ ʦʪʩʪʘʣʦʩʪʴ, ʥʠʟʢʠʡ ʨʦʩʪ ʠ 

ʤʘʣʫʶ ʤʘʩʩʫ ʪʝʣʘ, ʥʘʨʫʰʝʥʠʝ ʦʩʪʝʦʛʝʥʝʟʘ, ʩʥʠʞʝʥʠʝ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʝʪʝʡ 

ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʩʢʦʧʣʝʥʠʝ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʥʝʰʥʝʤ ʚʠʜʝ ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʳ 

ʪʝʣʘ [8, 20]. 

ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʟʜʦʨʦʚʴʝ 

ʥʘʩʝʣʝʥʠʷ ʚ ʨʝʛʠʦʥʝ ʖʞʥʦʛʦ ʇʨʠʘʨʘʣʴʷ, ʩʣʝʜʫʶʱʠʝ: ʭʠʤʠʯʝʩʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʧʠʪʴʝʚʦʡ 

ʚʦʜʳ (ʚʦʜʦʧʨʦʚʦʜʥʘʷ ʚʦʜʘ, ʚʦʜʘ ʠʟ ʢʘʥʘʣʦʚ ʠ ʢʦʣʦʜʮʝʚ), ʟʘʩʦʣʝʥʠʝ ʧʦʯʚʳ, ʟʘʛʨʷʟʥʝʥʠʝ 

ʚʦʟʜʫʭʘ (ʩʦʣʴ ʠ ʧʳʣʴ), ʜʝʬʠʮʠʪ ʧʠʪʘʪʝʣʴʥʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (J ʠ Zn), ʦʩʪʘʪʦʯʥʳʝ 

ʢʦʣʠʯʝʩʪʚʘ ʧʝʩʪʠʮʠʜʦʚ ʚ ʧʠʱʝ ʠ ʚʦʜʝ [1, 6, 25-27].  

ɺ ʣʠʪʝʨʘʪʫʨʝ ʤʘʣʦ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʤʦʣʦʜʝʞʠ, 

ʨʘʩʪʫʱʝʡ ʚ ʨʝʛʠʦʥʝ ʖʞʥʦʛʦ ʇʨʠʘʨʘʣʴʷ (ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ) ʠʟ-ʟʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʆʧʨʝʜʝʣʝʥʠʝ ʠ ʦʮʝʥʢʘ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʤʦʣʦʜʳʭ ʣʶʜʝʡ, 

ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʨʝʛʠʦʥʝ ʖʞʥʦʛʦ ʇʨʠʘʨʘʣʴʷ, ʘʢʪʫʘʣʴʥʳ ʚ ʩʚʷʟʠ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ ʚ ʨʝʛʠʦʥʝ [7]. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ̫ ʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʫ ʜʝʚʫʰʝʢ ʶʥʦʰʝʩʢʦʛʦ 

ʚʦʟʨʘʩʪʘ ʦʥʪʦʛʝʥʝʟʘ ʚ ʩʚʷʟʠ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ 

ʖʞʥʦʤ ʇʨʠʘʨʘʣʴʝ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɺ 2020 ʛ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ 84 ʜʝʚʫʰʝʢ ð 

ʜʦʙʨʦʚʦʣʴʮʝʚ ʚ ʚʦʟʨʘʩʪʝ 20 ʣʝʪ, ʨʦʜʠʚʰʠʭʩʷ ʠ ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʖʞʥʦʤ ʇʨʠʘʨʘʣʴʝ 

(ʅʫʢʫʩʩʢʠʡ, ʂʝʛʝʡʣʠʡʩʢʠʡ, ʍʦʜʞʘʡʣʠʥʩʢʠʡ ʠ ʏʠʤʙʘʡʩʢʠʡ ʨʘʡʦʥʳ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ).  

ʆʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʦʡ ʦʧʨʝʜʝʣʷʣʠ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʩʪʨʦʝʥʠʷ ʪʝʣʘ:  

1. ʄʘʩʩʘ ʪʝʣʘ ʠʟʤʝʨʷʣʘʩʴ ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʚʝʩʘʭ (ɺʕʄ-150- çʄʘʩʩʘ-ʂè 

(ɿɸʆ çʄʘʩʩʘ-ʂè, ʈʦʩʩʠʷ)) ʩ ʪʦʯʥʦʩʪʴʶ ʠʟʤʝʨʝʥʠʷ ʦʪ 50 ʛ ʜʦ 150 ʛ.  

2. ʈʦʩʪ ʙʳʣ ʠʟʤʝʨʝʥ ʩ ʧʦʤʦʱʴʶ ʤʝʜʠʮʠʥʩʢʦʛʦ ʨʦʩʪʦʤʝʨʘ (SECA 217 (ɻʝʨʤʘʥʠʷ)) ʩ 

ʪʦʯʥʦʩʪʴʶ ʠʟʤʝʨʝʥʠʷ ʜʦ 5 ʤʤ.  

3. ʆʢʨʫʞʥʦʩʪʴ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʠʟʤʝʨʷʣʠ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦʡ ʨʫʣʝʪʢʠ (ñMeasure 

Kingò, VAHIGCY, ʂʠʪʘʡ) ʩ ʤʝʪʨʠʯʝʩʢʦʡ ʣʝʥʪʦʡ ʠʟ ʥʝʨʘʩʪʷʛʠʚʘʶʱʝʛʦʩʷ ʤʘʪʝʨʠʘʣʘ ʩ 

ʪʦʯʥʦʩʪʴʶ ʠʟʤʝʨʝʥʠʷ 0,01 ʩʤ [14]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʤʝʨʝʥʠʡ ʨʘʩʩʯʠʪʘʥ:r 

- ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ (ʀʄʊ) ʧʦ ʪʠʧʫ ʦʪʢʣʦʥʝʥʠʷ ʤʘʩʩʳ ʪʝʣʘ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ: 

ʧʨʠ ʧʦʢʘʟʘʪʝʣʝ 15,99 ʠ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʳʡ ʜʝʬʠʮʠʪ ʤʘʩʩʳ ʪʝʣʘ (ɺɼʄʊ); 16-18,49 ð ʜʝʬʠʮʠʪ 
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ʤʘʩʩʳ ʪʝʣʘ (ɼʄʊ); 18,5-24,99 ð ʥʦʨʤʘ; 25-29,99 ð ʠʟʙʳʪʦʯʥʘʷ ʤʘʩʩʘ ʪʝʣʘ (ʀʟʄʊ); ʙʦʣʝʝ 30 

ð ʦʞʠʨʝʥʠʝ. 

ʊʠʧ ʪʝʣʦʩʣʦʞʝʥʠʷ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʠʥʜʝʢʩʫ ʇʠʥʴʝ, ʢʦʪʦʨʳʡ ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʀʇ = ɼʊ ï (ʄʊ + ʆɻʂ), ʛʜʝ ɼʊ ð ʜʣʠʥʘ ʪʝʣʘ (ʩʤ), ʄʊ ð ʤʘʩʩʘ ʪʝʣʘ (ʢʛ), ʆɻʂ ð 

ʦʢʨʫʞʥʦʩʪʴ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ (ʩʤ). ʇʨʠ ʟʥʘʯʝʥʠʷʭ ʠʥʜʝʢʩʘ ʇʠʥʴʝ ʙʦʣʝʝ 30 ʦʪʤʝʯʘʝʪʩʷ 

ʘʩʪʝʥʠʯʝʩʢʠʡ ʪʠʧ (ʛʠʧʦʩʪʝʥʠʢʠ), ʦʪ 10 ʜʦ 30 ð ʘʪʣʝʪʠʯʝʩʢʠʡ ʪʠʧ (ʥʦʨʤʦʩʪʝʥʠʢʠ), ʤʝʥʝʝ 10 

ð ʧʠʢʥʠʯʝʩʢʠʡ ʪʠʧ (ʛʠʧʝʨʩʪʝʥʠʢʠ).  

ɺʩʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʦʩʫʱʝʩʪʚʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʡ ʧʨʦʛʨʘʤʤʳ Excel, 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚ ʧʘʢʝʪʝ ʧʨʠʣʦʞʝʥʠʡ Microsoft Office 2010; ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ʦʙʨʘʙʦʪʢʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ MicroCAL Origin v.6.10. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʨʠ ʦʩʥʦʚʥʳʭ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷ, ʘ ʠʤʝʥʥʦ ʤʘʩʩʘ ʪʝʣʘ, ʜʣʠʥʘ ʪʝʣʘ ʠ ʦʢʨʫʞʥʦʩʪʴ ʛʨʫʜʥʦʡ 

ʢʣʝʪʢʠ (ʊʘʙʣʠʮʘ). ɼʣʠʥʘ ʪʝʣʘ ð ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ 

ʩʦʩʪʦʷʥʠʝ ʧʣʘʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ. ʄʘʩʩʘ ʪʝʣʘ ʯʝʣʦʚʝʢʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʟʘʚʠʩʠʪ ʦʪ ʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʚʦʟʨʘʩʪʘ, ʧʦʣʘ ʠ ʩʣʫʞʠʪ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʝʛʦ 

ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʟʜʦʨʦʚʴʷ. ɽʩʣʠ ʨʝʛʫʣʷʨʥʦ ʩʣʝʜʠʪʴ ʟʘ ʩʚʦʠʤ ʚʝʩʦʤ ʪʝʣʘ, ʪʦ ʤʦʞʥʦ 

ʩʦʭʨʘʥʠʪʴ ʢʨʘʩʠʚʫʶ ʬʠʛʫʨʫ ʠ ʢʨʝʧʢʦʝ ʟʜʦʨʦʚʴʝ [17]. 

ʊʘʙʣʠʮʘ.  

ɸʅʊʈʆʇʆʄɽʊʈʀʏɽʉʂʀɽ ɼɸʅʅʓɽ ɼɽɺʋʐɽʂ 
 

ʇʦʢʘʟʘʪʝʣʠ M m Min Max 

ɼʣʠʥʘ ʪʝʣʘ, ʩʤ 161,84 0,54523 149 174 

ʄʘʩʩʘ ʪʝʣʘ, ʢʛ 54,71 0,72881 43,82 77 

ʆʙʭʚʘʪ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʩʤ 82,94 0,47555 75 95 
 

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʠʥʜʝʢʩ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʧʨʠʙʘʚʢʠ ʠʣʠ ʧʦʪʝʨʠ ʚʝʩʘ ï ɻ ʪʦ 

ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ (ʀʥʜʝʢʩ ʂʝʪʣʝ/ʀʄʊ). ʀʄʊ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʦʮʝʥʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʠʟʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ 

ʯʝʣʦʚʝʢʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʜʝʢʩ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʣʫʯʘʷʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʦʞʠʨʝʥʠʷ ʠ ʦʮʝʥʢʠ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʠ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

[16]. ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʵʬʬʝʢʪʠʚʝʥ ʣʠ ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʦʞʠʨʝʥʠʷ ʫ ʜʝʪʝʡ 

ʠ ʧʦʜʨʦʩʪʢʦʚ. ɼʘʥʥʳʝ ʧʦ ʨʘʟʣʠʯʥʳʤ ʛʨʫʧʧʘʤ ʥʘʩʝʣʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʣʠʥʠʯʝʩʢʠ 

ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʦʞʠʨʝʥʠʝ ʤʦʞʝʪ ʚʩʪʨʝʯʘʪʴʩʷ ʫ 10% ʜʝʪʝʡ, ʦʜʥʘʢʦ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʜʝʪʝʡ ʩ 

ʠʟʙʳʪʦʯʥʳʤ ʚʝʩʦʤ ʦʥʦ ʩʦʭʨʘʥʷʝʪʩʷ ʠ ʚ ʙʦʣʝʝ ʧʦʟʜʥʝʤ ʚʦʟʨʘʩʪʝ. ʀʤʝʶʪʩʷ ʜʘʥʥʳʝ ʦ 

ʧʦʚʳʰʝʥʠʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʩʩʳ ʪʝʣʘ [12]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦ ʀʄʊ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: ʚ ʢʘʪʝʛʦʨʠʠ 

çʚʳʨʘʞʝʥʥʳʡ ʜʝʬʠʮʠʪ ʤʘʩʩʳ ʪʝʣʘè ð 1,19%, ʚ ʢʘʪʝʛʦʨʠʠ çʜʝʬʠʮʠʪ ʤʘʩʩʳ ʪʝʣʘè ð 13,1%, ʚ 

ʢʘʪʝʛʦʨʠʠ çʥʦʨʤʘè ð 78,6%, ʚ ʢʘʪʝʛʦʨʠʠ çʠʟʙʳʪʦʯʥʘʷ ʤʘʩʩʘ ʪʝʣʘè ð 5,95% ʠ ʚ ʢʘʪʝʛʦʨʠʠ 

çʦʞʠʨʝʥʠʝè ð 1,19% (ʈʠʩʫʥʦʢ 1).  

ʍʦʪʷ ʜʚʝ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʢʘʪʝʛʦʨʠʡ ʥʝʚʝʣʠʢʠ, ʦʥʠ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ: 

1. ɼʝʬʠʮʠʪ ʤʘʩʩʳ ʪʝʣʘ (ɼʄʊ) ð ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ ʙʦʣʝʝ ʯʝʤ ʥʘ 10% ʦʪ ʜʦʣʞʥʦʡ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʫʨʦʚʥʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʟʜʦʨʦʚʴʷ ʷʚʣʷʝʪʩʷ ʚʝʩ [18]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʤʫ ʟʜʦʨʦʚʴʶ ʞʝʥʱʠʥ. ʇʦʪʦʤʫ ʯʪʦ ʞʝʥʱʠʥʳ ʦʧʨʝʜʝʣʷʶʪ ʙʫʜʫʱʝʝ, ʪʦ ʝʩʪʴ ʦʥʠ 

ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʜʝʪʦʨʦʞʜʝʥʠʠ. 
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ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʜʝʢʩʘ ʤʘʩʩʳ ʪʝʣʘ ʫ ʜʝʚʫʰʝʢ 

 

ʈʝʧʨʦʜʫʢʪʠʚʥʦʝ ʟʜʦʨʦʚʴʝ ʞʝʥʱʠʥʳ ʟʘʚʠʩʠʪ ʦʪ ʚʦʟʨʘʩʪʘ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʢʦʪʦʨʳʡ 

ʜʣʠʪʩʷ 10 ʣʝʪ, ʪʦ ʝʩʪʴ ʦʪ 7ï8  ʠ ʜʦ 17ï18 ʣʝʪ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʩʣʝʜʫʝʪ ʫʩʠʣʝʥʠʝ ʩʝʢʨʝʮʠʠ ʛʦʥʘʜʦʪʨʦʧʥʳʭ ʠ ʩʪʝʨʦʠʜʥʳʭ 

ʛʦʨʤʦʥʦʚ, ʧʨʝʢʨʘʱʝʥʠʝ ʧʦʣʦʚʦʛʦ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʞʝʥʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʪʝʣʘ, ʧʨʝʢʨʘʱʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʫʙʯʘʪʳʭ ʢʦʩʪʝʡ ʠ ʩʦʟʨʝʚʘʥʠʝ 

ʚʥʫʪʨʝʥʥʠʭ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ. ʂ ʢʦʥʮʫ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ (18ï19  ʣʝʪ) ʬʦʨʤʠʨʫʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʨʝʧʨʦʜʫʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ, ʥʦ ʠ ʚʝʩʴ ʦʨʛʘʥʠʟʤ ʞʝʥʱʠʥʳ, ʪʦ ʝʩʪʴ ʘʥʘʪʦʤʠʯʝʩʢʠ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʛʦʪʦʚʳʡ ʢ ʟʘʯʘʪʠʶ, ʨʦʞʜʝʥʠʶ ʠ ʢʦʨʤʣʝʥʠʶ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ [22]. 

ʇʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʮʠʬʨʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʦʚʦʛʦ 

ʨʘʟʚʠʪʠʷ. ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʚʪʦʨʠʯʥʳʭ ʧʦʣʦʚʳʭ 

ʧʨʠʟʥʘʢʦʚ ʫ ʜʝʚʦʯʝʢ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 10 ʜʦ 17 ʣʝʪ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʅʫʢʫʩʝ, ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, 

ʯʪʦ ʫ ʥʠʭ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʱʘʷ ʟʘʜʝʨʞʢʘ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠʟ-ʟʘ ʥʘʨʫʰʝʥʠʡ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

[9]. ɾʝʥʱʠʥʳ ʩ ʜʝʬʠʮʠʪʦʤ ʤʘʩʩʳ ʪʝʣʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʘʜʝʨʞʢʦʡ ʤʝʥʘʨʭʝ, ʟʘʤʝʜʣʝʥʠʝʤ 

ʚʝʜʝʥʠʷ ʚ ʧʝʨʠʦʜ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʥʝʨʝʛʫʣʷʨʥʦʡ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʯʘʩʪʦʪʦʡ 

ʤʝʥʩʪʨʫʘʮʠʡ ʚ ʪʝʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ [18]. 

2. ʅʝʜʦʝʜʘʥʠʝ ʠ ʤʘʣʦʧʦʜʚʠʞʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʧʨʠʚʦʜʷʪ ʢ ʥʘʢʦʧʣʝʥʠʶ ʞʠʨʘ ʧʦʜ ʢʦʞʝʡ, 

ʘ ɻ ʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʝ ʪʝʣʘ. ʇʨʦʙʣʝʤʘ ʠʟʙʳʪʦʯʥʦʛʦ ʚʝʩʘ ʠʤʝʝʪ ʩʦʮʠʘʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʥʘ ʩʯʠʪʘʝʪʩʷ ʫʛʨʦʟʦʡ ʦʙʱʝʩʪʚʝʥʥʦʤʫ ʟʜʦʨʦʚʴʶ 

[4]. ʋ ʣʶʜʝʡ ʩ ʠʟʙʳʪʦʯʥʳʤ ʚʝʩʦʤ ʩʦ ʚʨʝʤʝʥʝʤ ʚʦʟʥʠʢʘʝʪ ʩʚʷʟʴ ʩ ʨʘʟʚʠʪʠʝʤ ʛʠʧʝʨʪʦʥʠʠ, 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʘʪʝʨʦʩʢʣʝʨʦʟʘ, ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʩ ʜʠʘʙʝʪʦʤ. 

ʂʦʥʩʪʠʪʫʮʠʦʥʘʣʴʥʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ð ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʠʥʪʝʛʨʘʪʠʚʥʳʭ 

ʘʥʪʨʦʧʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʉʦʤʘʪʦʪʠʧ, ʢʘʢ 

ʚʥʝʰʥʝʝ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʦʪʨʘʞʝʥʠʝ ʢʦʥʩʪʠʪʫʮʠʠ ʯʝʣʦʚʝʢʘ, ʵʪʦ ʥʝʦʮʝʥʠʤʳʡ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʧʨʠʟʥʘʢʦʚ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʝʜʫʛʘʜʘʪʴ ʟʘʨʘʥʝʝ ʤʥʦʛʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʦʥʪʦʛʝʥʝʟʘ ʠ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʥʘ ʚʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ [21]. ʇʨʝʜʣʦʞʝʥʦ 

ʤʥʦʞʝʩʪʚʦ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʢʦʥʩʪʠʪʫʮʠʠ ʯʝʣʦʚʝʢʘ. ɺʝʩʴʤʘ ʧʦʧʫʣʷʨʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʄ.ɺ. 

ʏʝʨʥʦʨʫʮʢʦʛʦ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʚʳʜʝʣʷʶʪʩʷ ʘʩʪʝʥʠʯʝʩʢʠʡ (ʫʟʢʦʢʦʩʪʥʳʡ), ʥʦʨʤʦʩʪʝʥʠʯʝʩʢʠʡ 

(ʥʦʨʤʦʢʦʩʪʥʳʡ) ʠ ʛʠʧʝʨʩʪʝʥʠʯʝʩʢʠʡ (ʰʠʨʦʢʦʢʦʩʪʥʳʡ) ʪʠʧʳ ʢʦʥʩʪʠʪʫʮʠʠ [2]. 

ʀʟʫʯʝʥʠʝ ʦʨʛʘʥʠʟʤʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ. 35,7% ʜʝʚʫʰʝʢ, ʧʨʦʰʝʜʰʠʭ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʦ ʠʥʜʝʢʩʫ ʇʠʥʴʝ, ʠʤʝʣʠ 

ʘʩʪʝʥʠʯʝʩʢʠʡ, 51,2% ʥʦʨʤʦʩʪʝʥʠʯʝʩʢʠʡ ʠ 13,1% ʛʠʧʝʨʩʪʝʥʠʯʝʩʢʠʡ ʩʦʤʘʪʦʪʠʧ (ʈʠʩʫʥʦʢ 2). 

ʉʝʛʦʜʥʷ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʘʩʪʝʥʠʟʘʮʠʠ ʪʝʣʘ. ɺ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʍʍ 

ʚʝʢʘ ʠ ʥʘʯʘʣʦ ʍʍI ʚʝʢʘ ʥʘʙʣʶʜʘʣʦʩʴ ʟʘʤʝʜʣʝʥʠʝ ʧʨʦʮʝʩʩʘ ʫʩʢʦʨʝʥʠʷ ʠ ʜʘʞʝ ʚ ʦʙʨʘʪʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʪʦ ʝʩʪʴ ʟʘʤʝʜʣʝʥʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʫʯʝʥʳʭ ʧʦ 

ʚʩʝʤʫ ʤʠʨʫ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʦʙʦʠʭ ʧʦʣʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ 80 ʣʝʪ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʩʪʦʡʯʠʚʦʝ ʩʥʠʞʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ð ʜʝʮʝʣʝʨʘʮʠʷ, ʫʚʝʣʠʯʝʥʠʝ ʨʦʩʪʘ, ʩʪʘʙʠʣʠʟʘʮʠʷ 
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ʦʢʨʫʞʥʦʩʪʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʫʤʝʥʴʰʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ, ʫʤʝʥʴʰʝʥʠʝ ʤʳʰʝʯʥʦʡ ʠ ʢʦʩʪʥʦʡ 

ʤʘʩʩʳ (ʛʨʘʮʠʘʣʠʟʘʮʠʷ), ʥʘʙʣʶʜʘʝʪʩʷ ʘʩʪʝʥʠʟʘʮʠʷ ʩʪʨʦʝʥʠʷ ʪʝʣʘ [23]. ʅʝʩʪʘʙʠʣʴʥʘʷ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʩʪʨʘʥʝ, ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʤʘʪʝʨʠʘʣʴʥʳʝ 

ʧʦʪʨʝʙʥʦʩʪʠ, ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ ʠʣʠ ʥʝʜʦʩʪʘʪʦʢ ʧʠʱʠ, ʚʳʩʦʢʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, 

ʩʣʘʙʳʡ ʠʤʤʫʥʠʪʝʪ ʪʘʢʞʝ ʫʩʠʣʠʚʘʶʪ ʘʩʪʝʥʠʟʘʮʠʶ ʫ ʧʦʜʨʦʩʪʢʦʚ [3]. 

 

 
 

ʈʠʩʫʥʦʢ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʣʦʩʣʦʞʝʥʠʷ ʫ ʜʝʚʫʰʝʢ 

 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʨʦʮʝʩʩʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʤʘ ʚʦ ʤʥʦʛʦʤ ʩʚʷʟʘʥʳ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ, ʤʥʦʛʠʝ ʘʚʪʦʨʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʢʘʢ ʥʘ 

ʢʣʶʯʝʚʦʡ ʬʘʢʪʦʨ ʬʝʥʦʪʠʧʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ [10, 15]. ʉ 1960-ʭ ʛʦʜʦʚ ʚ ʨʘʡʦʥʝ 

ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʨʘʟʚʠʚʘʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʦʧʫʩʪʳʥʠʚʘʥʠʝ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʨʝʟʤʝʨʥʳʭ ʢʦʣʠʯʝʩʪʚ ʧʝʩʪʠʮʠʜʦʚ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ʉ 1980 ʧʦ 1995 ʛʦʜ ʚ 

ʖʞʥʦʤ ʇʨʠʘʨʘʣʴʝ (ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ) ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʙʦʣʝʝ 30 000 ʪʦʥʥ 

ʨʘʟʣʠʯʥʳʭ ʧʝʩʪʠʮʠʜʦʚ [5, 11, 20], ʩʨʝʜʠ ʥʠʭ ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʝ ʠ ʬʦʩʬʦʨʦʨʛʘʥʠʯʝʩʢʠʝ 

ʩʦʝʜʠʥʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʢʘ [5]. ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ ʥʘʩʝʣʝʥʠʝ ʇʨʠʘʨʘʣʴʷ ʧʦ-ʧʨʝʞʥʝʤʫ ʠʩʧʳʪʳʚʘʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʦʙʣʝʤ ʩʦ 

ʟʜʦʨʦʚʴʝʤ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʧʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, 

ʜʝʪʠ ʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʥʘʙʣʶʜʘʶʪʩʷ ʚʳʩʦʢʘʷ ʤʣʘʜʝʥʯʝʩʢʘʷ ʩʤʝʨʪʥʦʩʪʴ, ʥʠʟʢʘʷ ʤʘʩʩʘ ʪʝʣʘ ʧʨʠ ʨʦʞʜʝʥʠʠ, ʘʥʦʤʘʣʠʠ 

ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʘʥʝʤʠʷ, ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʘʩʪʤʘ, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʪʦʢʩʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʷ, ʜʠʩʬʫʥʢʮʠʷ ʧʦʯʝʯʥʳʭ ʧʨʦʪʦʢʦʚ, ʨʘʢ 

ʧʝʯʝʥʠ [24, 28]. 

ɿʘʢʣʶʯʝʥʠʝ 

ʀʪʘʢ, ʢʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʚ ʩʚʷʟʠ ʩ ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʘʪʘʩʪʨʦʬʦʡ ʚ 

ʨʝʛʠʦʥʝ ʇʨʠʘʨʘʣʴʷ, ʩʪʨʦʝʥʠʷ ʪʝʣʘ ʞʝʥʱʠʥ, ʬʠʟʠʯʝʩʢʦʝ ʠ ʧʦʣʦʚʦʝ ʨʘʟʚʠʪʠʝ, ʘ ʪʘʢʞʝ 

ʧʦʩʪʦʷʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʭ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ ʟʜʦʨʦʚʴʝ ʩʝʛʦʜʥʷ, ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʛʣʘʚʥʳʡ ʚʦʧʨʦʩ ʜʥʷ. 
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ɸʥʥʦʪʘʮʠʷ. ɹʦʣʴ ʚ ʩʧʠʥʝ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ 

ʜʝʩʷʪʠʣʝʪʠʡ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ, ʬʘʢʪʦʨ rʨʠʩʢʘ, 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʣʝʯʝʥʠʝ ʧʨʠ ʙʦʣʠ ʚ ʩʧʠʥʝ. ɺ ʟʘʢʣʶʯʝʥʠʠ ʘʚʪʦʨʳ ʜʝʣʘʶʪ ʚʳʚʦʜ, ʯʪʦ 

ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʚ ʘʜʝʢʚʘʪʥʳʝ ʩʨʦʢʠ ʠ ʧʨʠ ʧʦʤʦʱʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʦʟ ʧʨʝʧʘʨʘʪʦʚ ʩʧʦʩʦʙʥʳ ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʣʝʯʝʥʠʷ, ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʭʨʦʥʠʟʘʮʠʶ ʧʨʦʮʝʩʩʘ ʠ ʫʤʝʥʴʰʠʪʴ ʯʠʩʣʦ ʦʙʦʩʪʨʝʥʠʡ. 

 

Abstract. Back pain has been an urgent problem for many decades. The article discusses 

the epidemiological aspects of risk factors, classification and treatment of back pain. In conclusion, 

the authors conclude that the timely implementation of a course of treatment at an adequate time 

and with the help of appropriate doses of drugs can ensure maximum efficacy and safety of 

treatment, prevent the chronization of the process and reduce the number of exacerbations. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʦʣʴ ʚ ʩʧʠʥʝ, ʜʠʩʢʦʛʝʥʥʘʷ ʙʦʣʴ, ʥʝʡʨʦʧʘʪʠʯʝʩʢʘʷ ʙʦʣʴ, ʣʶʤʙʘʣʴʛʠʷ, 

ʩʘʢʨʘʣʛʠʷ, ʧʘʪʦʣʦʛʠʷ ʤʝʞʧʦʟʚʦʥʢʦʚʳʭ ʜʠʩʢʦʚ. 

 

Keywords: back pain, discogenic pain, neuropathic pain, lumbalgia, sacralgia, pathology of 

intervertebral discs. 

 

ɹʦʣʴ ʚ ʩʧʠʥʝ ð ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ɺ ʪʝʯʝʥʠʝ 

ʞʠʟʥʠ ʦʥʘ ʚʦʟʥʠʢʘʝʪ ʫ 60ï90% ʥʘʩʝʣʝʥʠʷ ʠ ʝʞʝʛʦʜʥʦ ʦʪʤʝʯʘʝʪʩʷ ʫ 25ï40% ʥʘʩʝʣʝʥʠʷ. ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʵʧʠʟʦʜ ʙʦʣʠ ʚ ʩʧʠʥʝ ʦʢʘʟʳʚʘʝʪʩʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤ, ʦʜʥʘʢʦ ʧʨʠʤʝʨʥʦ ʫ 

4% ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʙʦʣʴ ʚ ʩʧʠʥʝ ʩʣʫʞʠʪ ʧʨʠʯʠʥʦʡ ʜʣʠʪʝʣʴʥʦʡ ʚʨʝʤʝʥʥʦʡ 

ʫʪʨʘʪʳ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ, ʘ ʫ 1% ð ʩʪʦʡʢʦʡ ʫʪʨʘʪʳ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ. ʕʪʦ ʚʪʦʨʘʷ ʧʦ 

ʯʘʩʪʦʪʝ ʧʨʠʯʠʥʘ ʚʨʝʤʝʥʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʷʪʘʷ ʧʦ ʯʘʩʪʦʪʝ ʧʨʠʯʠʥʘ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ 

[5, 7, 16 , 21]. 

ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʣʶʜʝʡ ʵʧʠʟʦʜʳ ʙʦʣʠ ʚ ʩʧʠʥʝ ʠʤʝʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʡ 

ʭʘʨʘʢʪʝʨ. ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʙʦʣʝʚʳʭ ʵʧʠʟʦʜʦʚ ʧʨʦʭʦʜʷʪ ʚ ʪʝʯʝʥʠʝ 1ï2 ʥʝʜʝʣʴ, ʥʦ ʫ 

66ï75% ʧʘʮʠʝʥʪʦʚ ʧʦʩʣʝ ʢʫʧʠʨʦʚʘʥʠʷ ʦʩʪʨʦʛʦ ʙʦʣʝʚʦʛʦ ʵʧʠʟʦʜʘ ʝʱʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 

ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʩʦʭʨʘʥʷʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʙʦʣʠ [3]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʙʦʣʴ ʚ ʩʧʠʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʠʤʧʪʦʤʦʤ ʜʝʙʶʪʘ ʩʝʨʴʝʟʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʊʘʢ, ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ, 
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ʠʩʧʳʪʳʚʘʶʱʠʭ ʙʦʣʴ ʚ ʩʧʠʥʝ, ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʤʝʩʷʮʘ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʢʣʠʥʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘʷ ʛʨʳʞʘ ʤʝʞʧʦʟʚʦʥʢʦʚʦʛʦ ʜʠʩʢʘ ʫ 4ï5%, ʩʧʠʥʘʣʴʥʳʡ ʩʪʝʥʦʟ ð ʫ 4ï5% ʠ ʟʘʙʦʣʝʚʘʥʠʷ 

ʚʠʩʮʝʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ (ʧʦʯʢʠ, ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ) ð ʫ 1%, ʝʱʝ ʨʝʞʝ 

ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ [23]. 

 

ʕʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ 

ɹʦʣʴ ʚ ʩʧʠʥʝ ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʩʨʝʜʠ  ʙʦʣʝʡ ʚ ʩʧʠʥʝ. ʆʩʪʨʳʝ ʙʦʣʠ ʚ 

ʩʧʠʥʝ ʪʦʡ ʠʣʠ ʠʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʤʝʯʘʶʪʩʷ ʫ 80ï100% ʥʘʩʝʣʝʥʠʷ. ʋ 20% ʚʟʨʦʩʣʳʭ 

ʥʘʙʣʶʜʘʶʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠʝ, ʨʝʮʠʜʠʚʠʨʫʶʱʠʝ ʙʦʣʠ ʚ ʩʧʠʥʝ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 3 ʜʥʷ ʠ ʙʦʣʝʝ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʱʘʝʤʦʩʪʠ ʢ ʚʨʘʯʘʤ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ ʧʦ ʧʦʚʦʜʫ ʦʩʪʨʦʡ ʙʦʣʠ 

ʧʦʷʩʥʠʯʥʦ-ʢʨʝʩʪʮʦʚʦʡ ʦʙʣʘʩʪʠ ʝʝ ʧʨʠʯʠʥʳ (ʩʢʝʣʝʪʥʦ-ʤʳʰʝʯʥʘʷ ʙʦʣʴ) ʚʳʷʚʣʷʶʪʩʷ ʫ 

ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ð ʚ 70% ʩʣʫʯʘʝʚ. çɼʠʩʢʦʛʝʥʥʘʷè ʙʦʣʴ ʠ ʙʦʣʴ, 

ʩʚʷʟʘʥʥʘʷ ʩ ʜʠʩʬʫʥʢʮʠʝʡ ʜʫʛʦʦʪʨʦʩʯʘʪʳʭ ʩʫʩʪʘʚʦʚ, ʦʪʤʝʯʘʝʪʩʷ ʫ 20% ʧʘʮʠʝʥʪʦʚ ʩ ʦʩʪʨʦʡ 

ʙʦʣʴʶ ʚ ʩʧʠʥʝ. ʂʦʤʧʨʝʩʩʠʦʥʥʘʷ ʨʘʜʠʢʫʣʦʧʘʪʠʷ ʧʦʷʩʥʠʯʥʳʭ ʠ ʢʨʝʩʪʮʦʚʳʭ ʢʦʨʝʰʢʦʚ 

ʦʪʤʝʯʘʝʪʩʷ ʚ 8% ʩʣʫʯʘʝʚ [1, 17, 24].  

ʇʦ ʜʘʥʥʳʤ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ ʦʜʥʦʡ ʠʟ ʧʦʣʠʢʣʠʥʠʢ 

ʄʦʩʢʚʳ, ʠʟ 1300 ʧʝʨʚʠʯʥʳʭ ʧʘʮʠʝʥʪʦʚ, ʦʙʨʘʪʠʚʰʠʭʩʷ ʟʘ ʘʤʙʫʣʘʪʦʨʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʴʶ, ʫ 24,9% ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʦʙʨʘʱʝʥʠʷ ʙʳʣʘ ʙʦʣʴ ʚ ʧʦʷʩʥʠʯʥʦ-ʢʨʝʩʪʮʦʚʦʡ 

ʦʙʣʘʩʪʠ [19].  

ʉʨʝʜʠ ʙʦʣʴʥʳʭ, ʦʙʨʘʪʠʚʰʠʭʩʷʧʦ ʜʨʫʛʦʡ ʧʨʠʯʠʥʝ, ʙʦʣʴ ʚ ʩʧʠʥʝ ʦʪʤʝʯʘʣʘʩʴ ʚ 3,9% 

ʩʣʫʯʘʝʚ.ɺ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʛʦʜʘ ʙʦʣʴ ʚ ʧʦʷʩʥʠʯʥʦʡ ʦʙʣʘʩʪʠ ʙʝʩ-ʧʦʢʦʠʣʘ 52,9% ʧʘʮʠʝʥʪʦʚ, 

ʘ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʤʝʩʷʮʘ ð 38,5%. ʈʝʟʫʣʴʪʘʪʳ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʚʢʣʶʯʠʚʰʝʛʦ ʦʧʨʦʩ ʙʦʣʝʝ 46 ʪʳʩ. ʞʠʪʝʣʝʡ ʨʘʟʥʳʭ ʩʪʨʘʥ ɽʚʨʦʧʳ ʠ ʀʟʨʘʠʣʷ, ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʴʶ ʚ ʩʧʠʥʝ (ʨʘʟʣʠʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ) ʩʪʨʘʜʘʝʪ 24%, ʙʦʣʴʶ ʚ ʧʦʷʩʥʠʯʥʦʡ 

ʦʙʣʘʩʪʠ ð 18%, ʘ ʙʦʣʴʶ ʚ ʰʝʝ ð 8% ʥʘʩʝʣʝʥʠʷ [25].  

 

ʇʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ 

ʉ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʫʱʝʩʪʚʫʝʪ ʪʨʠ ʪʠʧʘ ʙʦʣʠ. ʅʦʮʠʮʝʧʪʠʚʥʘʷ ʙʦʣʴ 

ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʧʦʚʨʝʞʜʝʥʠʠ ʪʢʘʥʝʡ ʠ ʘʢʪʠʚʘʮʠʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʙʦʣʝʚʳʭ 

ʨʝʮʝʧʪʦʨʦʚ. ʅʝʡʨʦʧʘʪʠʯʝʩʢʘʷ ʙʦʣʴ ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ, ʟʘʪʨʘʛʠʚʘʶʱʝʤ 

ʩʦʤʘʪʦʩʝʥʩʦʨʥʫʶ ʩʠʩʪʝʤʫ. ɼʠʩʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʙʦʣʴ ʬʦʨʤʠʨʫʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ 

ʥʝʡʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ; ʧʨʠ ʪʨʘʜʠ-ʮʠʦʥʥʦʤ 

ʦʙʩʣʝʜʦʚʘʥʠʠ ʫ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ ʥʝ ʫʜʘʝʪʩʷ ʚʳʷʚʠʪʴ ʦʨʛʘʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʤʦʛʣʠ ʙʳ ʦʙʲʷʩʥʠʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʙʦʣʠ. ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘ-ʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ 

ʨʘʟʚʠʪʠʶ ʜʠʩʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʙʦʣʠ, ʷʚʣʷʶʪʩʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʠ 

ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʩʪʨʝʩʩ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʩʦʯʝʪʘʥʥʘʷ ʙʦʣʴ, ʪʠʧʠʯʥʳʤ ʧʨʠʤʝʨʦʤ 

ʢʦʪʦʨʦʡ ʷʚʣʷ-ʝʪʩʷ ʙʦʣʴ ʚ ʩʧʠʥʝ [2-4, 26, 27]. 

 

ʌʘʢʪʦʨʳ ʨʠʩʢʘ ʙʦʣʠ ʚ ʩʧʠʥʝ 

ʌʘʢʪʦʨʳ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʙʦʣʝʡ ʚ ʩʧʠʥʝ ʤʦʞʥʦ ʨʘʟ-ʜʝʣʠʪʴ ʥʘ ʢʦʨʨʝʢʪʠʨʫʝʤʳʝ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʫʩʪʨʘʥʠʪʴ, ʠ ʥʝʢʦʨʨʝʢʪʠʨʫʝʤʳʝ (ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ, ʚʦʟʨʘʩʪ, ʧʦʣ).  

ʂʦʨʨʝʢʪʠʨʫʝʤʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ: 

- ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ (ʪʷʞʝʣʳʝ ʬʠʟʠʯʝʩʢʠʝ ʨʘʙʦʪʳ, ʩʪʘʪʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʥʘ 

ʧʦʟʚʦʥʦʯʥʠʢ, ʤʦʥʦʪʦʥʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʪʨʫʜ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʯʘʩʪʳʝ ʥʘʢʣʦʥʳ ʚʧʝʨʝʜ ʠ 

ʧʦʚʦʨʦʪʳ ʪʝʣʘ; ʨʘʙʦʪʘ, ʩʦʧʨʦʚʦʞʜʘʶʱʘʷʩʷ ʚʠʙʨʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ);ʧʩʠʭʦʩʦʮʠʘʣʴʥʳʝ 

(ʤʳʰʝʯʥʳʡ ʜʠʩʪʨʝʩʩ, ʚʳʟʚʘʥʥʳʡ ʥʘʭʦʞʜʝʥʠʝʤ ʚ ʫʩʣʦʚʠʷʭ ʦʩʪʨʦʛʦ ʠ (ʠʣʠ) ʭʨʦʥʠʯʝʩʢʦʛʦ 
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ʩʪʨʝʩʩʘ); ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʩʦʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ (ʩʢʦʣʠʦʟ, ʢʠʬʦʩʢʦʣʠʦʟ, ʩʫʪʫʣʦʩʪʴ 

ʚʚʠʜʫ ʩʣʘʙʦʩʪʠ ʤʳʰʝʯʥʦʛʦ ʢʦʨʩʝʪʘ ʠ ʦʪʩʫʪʩʪʚʠʷ ʨʝʛʫʣʷʨʥʳʭ ʟʘʥʷʪʠʡ ʬʠʟʢʫʣʴʪʫʨʦʡ); 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ (ʧʨʦʪʠʚʦʝʩʪʝʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʪʝʣʘ, 

ʤʦʥʦʪʦʥʥʳʝ ʩʪʝʨʝʦʪʠʧʥʳʝ ʜʚʠʞʝʥʠʷ, ʩʪʘʪʠʯʥʦʩʪʴ ʧʦʟʳ ʠ ʜʨ.); 

- ʚʣʠʷʥʠʝ ʤʝʪʝʦʬʘʢʪʦʨʦʚ (ʣʦʢʘʣʴʥʦʝ ʠ ʦʙʱʝʝ ʧʝʨʝʦʭʣʘʞʜʝʥʠʝ); 

- ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʠ ʟʘʙʦʣʝʚʘʥʠʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ (ʥʘʨʫʰʝʥʠʷ 

ʚʩʘʩʳʚʘʥʠʷ ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɺ, ʫʧʦʪʨʝʙʣʝʥʠʝ ʧʠʱʠ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʫʨʠʥʦʚʳʭ 

ʦʩʥʦʚʘʥʠʡ, ʠʟʙʳʪʦʯʥʘʷ ʤʘʩʩʘ ʪʝʣʘ); ʢʫʨʝʥʠʝ, ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʝʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ ʬʘʢʪʦʨʳ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ, ʥʦ 

ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʨʘʥʝʥʳ, ʠʣʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʠʭ ʜʝʡʩʪʚʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʦ 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʚʦʟʜʝʡʩʪʚʠʷ. ʅʘ ʬʦʥʝ ʪʘʢʠʭ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʜʦʩʪʘʪʦʯʥʦ 

ʧʝʨʝʦʭʣʘʞʜʝʥʠʷ, ʥʝʣʦʚʢʦʛʦ ʜʚʠʞʝʥʠʷ, ʦʩʪʨʦʡ ʩ ʩʪʨʝʩʩʦʚʦʡ ʩʠʪʫʘʮʠʠ, ʯʪʦʙʳ ʩʬʦʨʤʠʨʦʚʘʣʩʷ 

ɹʉ [1, 3]. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʙʦʣʠ ʚ ʩʧʠʥʝ: 

- ʧʦ ʪʝʯʝʥʠʶ: ʦʩʪʨʘʷ <6 ʥʝʜʝʣʴ; ʧʦʜʦʩʪʨʘʷ 6-12 ʥʝʜʝʣʴ; -ʭʨʦʥʠʯʝʩʢʘʷ >12 ʥʝʜʝʣʠ; 

-ʧʦ ʣʦʢʘʣʠʟʘʮʠʠ: ʣʶʤʙʘʣʴʛʠʷ ð ʙʦʣʴ ʚ ʧʦʷʩʥʠʯʥʦʤ ʦʪʜʝʣʝ; ʣʶʤʙʘʣʴʛʠʷ ð ʙʦʣʴ ʚ 

ʧʦʷʩʥʠʯʥʦʤ ʦʪʜʝʣʝ; ʣʶʤʙʦʠʰʠʘʣʛʠʷ ð ʙʦʣʴ ʚ ʧʦʷʩʥʠʮʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʝ ʚ ʥʦʛʫ; 

ʩʘʢʨʘʣʛʠʷ ð ʙʦʣʴ ʚ ʢʨʝʩʪʮʦʚʦʤ ʦʪʜʝʣʝ; ʢʦʢʮʠʛʦʜʠʥʠʷ ð ʙʦʣʴ ʚ ʢʨʝʩʪʮʦʚʦʤ ʦʪʜʝʣʝ. 

 

ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʙʦʣʠ ʚ ʩʧʠʥʝ 

ɺʝʨʪʦʙʨʦʛʝʥʥʳʝ ʅʝ ʚʝʨʪʝʙʨʦʛʝʥʥʳʝ 

ɼʝʛʝʥʝʨʘʪʠʚʥʦ-ʜʠʩʪʨʦʬʠʯʝʩ ʢʠʝ ʠʟʤʝʥʝʥʠʝ 

ʧʦʟʚʦʥʦʯʥʠʢʘ 

-ʇʘʪʦʣʦʛʠʷ ʤʝʞʧʦʟʚʦʥʢʦʚʳʭ ʜʠʩʢʦʚ 

-ʘʨʪʨʦʟ ʬʘʩʝʪʦʯʥʳʭ ʩʫʩʪʘʚʦʚ  

ʉʪʝʥʦʟ ʧʦʟʚʦʥʦʯʥʦʛʦ ʢʘʥʘʣʘ 

ʊʨʘʚʤʘ 

ɸʥʘʤʘʣʠʠ ʨʘʟʚʠʪʠʝ 

ʆʧʫʭʦʣʠ 

ʉʧʦʥʜʠʣʠʪʳ 

ʄʝʪʘʙʦʣʠʯʝʩʢʠʝ ʩʧʦʥʜʠʣʦʧʘʪʠʠ 

ɼʨʫʛʠʝ 

ʈʘʩʪʷʞʝʥʠʝ ʤʳʰʮʳ ʠ ʩʚʷʟʦʢ 

ʄʠʦʬʘʩʮʠʘʣʴʥʳʡ ʩʠʥʜʨʦʤ 

ʌʠʙʨʦʤʠʘʣʛʠʷ 

ʄʠʦʟʠʪ 

ɿʘʙʦʣʝʚʘʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ  

ɸʥʝʚʨʠʟʤʘ ʙʨʶʰʥʦʛʦ ʦʪʜʝʣʘ ʘʦʨʪʳ 

ʇʨʦʮʝʩʩʳ ʚ ʟʘʙʨʶʰʠʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ɸʨʪʨʦʟ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ 

ʇʩʠʭʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ 

ɼʨʫʛʠʝ 

[8, 13]. 

ɸʥʘʣʠʟ ʞʘʣʦʙ ʠ ʘʥʘʤʥʝʟʘ 

ɼʣʷ ʦʮʝʥʢʠ çʥʝʡʨʦʧʘʪʠʯʝʩʢʦʡè ʩʦʩʪʘʚʣʷʶʱʝʡ ʙʦʣʠ ʚ ʩʧʠʥʝ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʨʷʜ 

ʰʢʘʣ: ʦʧʨʦʩʥʠʢ ʜʣʷ ʜʠʘʛ-ʥʦʩʪʠʢʠ ʥʝʡʨʦʧʘʪʠʯʝʩʢʦʡ ʙʦʣʠ (DN4), ʰʢʘʣʘ ʥʝʡʨʦʧʘʪʠʯʝʩʢʦʡ 

ʙʦʣʠ (NPS), ʦʧʨʦʩʥʠʢ PainDETECT, LANSS. 

ɼʚʠʛʘʪʝʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʯʘʱʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʘʙʦʩʪʴʶ ʠ ʛʠʧʦʪʨʦʬʠʝʡ ʤʳʰʮ ʚ ʟʦʥʝ 

ʠʥʥʝʨʚʘʮʠʠ ʧʦʨʘʞʝʥʥʳʭ ʢʦʨʝʰʢʦʚ. ʆʮʝʥʢʘ ʩʫʭʦʞʠʣʴʥʳʭ ʨʝʬʣʝʢʩʦʚ ʧʨʦʚʦʜʠʪʩʷ ʦʪʜʝʣʴʥʦ 

ʜʣʷ ʢʘʞʜʦʡ ʢʦʥʝʯʥʦʩʪʠ: ʥʘ ʥʦʛʘʭ ʘʭʠʣʣʦʚʳʭ ʠ ʢʦʣʝʥʥʳʭ, ʥʘ ʨʫʢʘʭ ð ʢʘʨʧʦʨʘʜʠʘʣʴʥʳʭ, ʘ 

ʪʘʢʞʝ ʨʝʬʣʝʢʩʦʚ ʩ ʜʚʫʛʣʘʚʦʡ ʠ ʩ ʪʨʝʭʛʣʘʚʦʡ ʤʳʰʮ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʝʛʝʪʘʪʠʚʥʳʭ ʠ 

ʪʨʦʬʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʝ ʦʢʨʘʩʢʠ ʠ ʪʫʨʛʦʨʘ 

ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ, ʥʘ-ʣʠʯʠʝ ʛʠʧʝʨʢʝʨʘʪʦʟʘ, ʰʝʣʫʰʝʥʠʷ, ʛʠʧʦ- ʠ ʛʠʧʝʨʪʨʠʭʦʟʘ, ʠʟʤʝʥʝʥʠʝ 

ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʥʦʛʪʝʡ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʠʥʜʠʢʘʪʦʨʥʳʝ ʤʳʰʮʳ, ʠʥʥʝʨʚʠʨʫʶʱʠʝʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʢʦʨʝʰʢʘʤʠ, ʠ ʪʠʧʠʯʥʳʝ ʟʦʥʳ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʨʘʞʝʥʥʦʤʫ ʢʦʨʝʰʢʫ ʜʝʨʤʘʪʦʤʘʭ [20, 14, 

17, 18]. 
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ʃʝʯʝʥʠʝ 

ʆʩʥʦʚʦʡ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʪʝʨʘʧʠʠ ʧʨʠ ʙʦʣʠ ʚ ʩʧʠʥʝ ʦʩʪʘʶʪʩʷ ʅʇɺʉ, ʤʠʦʨʝʣʘʢʩʘʥʪʳ, 

ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʳ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʥʝʣʝʢʘʨʩʪʚʝʥʥʳʝ ʤʝʪʦʜʳ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʥʦʮʠʮʝʧʪʠʚʥʳʡ ʢʦʤʧʦʥʝʥʪ ʙʦʣʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʘʩʩʘʞ, ʣʝʯʝʙʥʘʷ 

ʛʠʤʥʘʩʪʠʢʘ, ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʤʠʦʬʘʩʮʠʘʣʴʥʳʡ ʩʠʥʜʨʦʤ, ʥʝʢʦʪʦʨʳʝ ʧʨʠʝʤʳ ʤʘʥʫʘʣʴʥʦʡ 

ʪʝʨʘʧʠʠ ʠ ʪ.ʜ. ɿʘʜʘʯʘʤʠ ʚʝʜʝʥʠʷ ʧʘʮʠʝʥʪʘ ʩ ʙʦʣʴʶ ʚ ʩʧʠʥʝ ʷʚʣʷʶʪʩʷ ʢʫʧʠʨʦʚʘʥʠʝ ʙʦʣʠ ʠ ʪʝʤ 

ʩʘʤʳʤ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʭʨʦʥʠʟʘʮʠʠ ɹʉ, ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʥʦʮʝʥʥʦʛʦ 

ʢʫʨʩʘ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʦʬʠʣʘʢʪʠʢʘ ʨʝʮʠʜʠʚʘ ʦʙʦʩʪʨʝʥʠʡ. ɺ ʧʝʨʠʦʜ 

ʦʙʦʩʪʨʝʥʠʷ ʥʝ-ʦʙʭʦʜʠʤʦ ʠʩʢʣʶʯʠʪʴ ʯʨʝʟʤʝʨʥʫʶ ʬʠʟʠʯʝʩʢʫʶ ʥʘʛʨʫʟ-ʢʫ.ʉ ʧʦʟʠʮʠʡ 

ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ çʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤè ʣʝʯʝʥʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ, 

ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʦʩʪʨʦʡ ʙʦʣʴʶ ʠʣʠ ʦʩʪʨʦʡ ʙʦʣʴʶ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʭʨʦʥʠʟʘʮʠʝʡ, ʷʚʣʷʶʪʩʷ 

ʅʇɺʇ. ʆʜʥʠʤ ʠʟ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʝʟʝʨʚʦʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ 

ʪʝʨʘʧʠʠ ɹʉ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʠʝ ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɺ [4-7, 9, 14].  

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʠʪʘʤʠʥ ɺ1 ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʣʠ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʚʠʪʘʤʠʥʘʤʠ ɺ6 ʠ ɺ12 

ʩʧʦʩʦʙʝʥ ʪʦʨʤʦʟʠʪʴ ʧʨʦʭʦʞʜʝʥʠʝ ʙʦʣʝʚʦʡ ʠʤʧʫʣʴʩʘʮʠʠ ʥʘ ʫʨʦʚʥʝ ʟʘʜʥʠʭ ʨʦʛʦʚ ʠ ʪʘʣʘʤʫʩʘ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʆ. ʉ. ʃʝʚʠʥʳʤ (2009) ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʧʣʝʢʩʘ 

ʚʠʪʘʤʠʥʦʚ ɺ (ʚ ʬʦʨʤʝ ʧʨʝʧʘʨʘʪʘ ʄʠʣʴʛʘʤʤʘ, ʢʦʤʧʘʥʠʷ çɺʝʨʚʘʛ ʌʘʨʤʘè) ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʜʠʩʢʦʛʝʥʥʦʡ ʨʘʜʠʢʫʣʦʧʘʪʠʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʄʠʣʴʛʘʤʤʘ ʤʦʞʝʪ ʧʦʪʝʥʮʠʨʦʚʘʪʴ 

ʦʙʝʟʙʦʣʠʚʘʶʱʠʡ ʵʬʬʝʢʪ ʅʇɺʇ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ ʨʝʛʨʝʩʩʫ ɹʉ, ʵʬʬʝʢʪʠʚʥʦ 

ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ ʥʝʚʨʦʧʘʪʠʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ ʙʦʣʠ. ʇʨʠ ʵʪʦʤ ʜʦʙʘʚʣʝʥʠʝ ʢ 10-ʜʥʝʚʥʦʤʫ ʢʫʨʩʫ 

ʚʥʫʪʨʠʤʳʰʝʯʥʦʛʦ ʚʚʝʜʝʥʠʷ ʄʠʣʴʛʘʤʤʳ 14-ʜʥʝʚʥʦʛʦ ʢʫʨʩʘ ʧʝʨʦʨʘʣʴʥʦʛʦ ʧʨʠʝʤʘ ʜʨʘʞʝ 

ʄʠʣʴʛʘʤʤʳ ʢʦʤʧʦʟʠʪʫʤ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʝʝ ʧʦʣʥʦʤʫ ʧʨʦʷʚʣʝʥʠʶ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʧʨʝʧʘʨʘʪʘ ʥʝ ʪʦʣʴʢʦ ʚ ʢʨʘʪʢʦʩʨʦʯʥʦʡ, ʥʦ ʠ ʚ ʩʨʝʜʥʝʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ.  

ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʘ ʥʝʡʨʦʪʨʦʧʥʦʩʪʴ ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɺ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʦʙʨʘʟʦʤ ʚʣʠʷʶʪ ʥʘ ʧʨʦʮʝʩʩʳ ʚ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ (ʦʙʤʝʥ ʚʝʱʝʩʪʚ, ʤʝʪʘʙʦʣʠʟʤ ʤʝʜʠʘʪʦʨʦʚ, 

ʧʝʨʝʜʘʯʫ ʚʦʟʙʫʞʜʝʥʠʷ). ɼʦʢʘʟʘʥʦ ʚʦʟʜʝʡʩʪʚʠʝ ʚʳʩʦʢʠʭ ʜʦʟ ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ B ʥʘ 

ʨʝʛʝʥʝʨʘʮʠʶ ʧʦʚʨʝʞʜʝʥʥʳʭ ʥʝʨʚʦʚ. ɹʝʥʬʦʪʠʘʤʠʥ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʤʠʝʣʠʥʠʟʘʮʠʠ ʯʝʨʝʟ 

ʘʢʪʠʚʘʮʠʶ ʬʦʩʬʦʣʠʧʘʟʳ-A, ʩʣʝʜʩʪʚʠʝʤ ʯʝʛʦ ʷʚʣʷʝʪʩʷ ʯʨʝʟʤʝʨʥʳʡ ʛʠʜʨʦʣʠʟ ʵʬʠʨʦʚ ʞʠʨʥʳʭ 

ʢʠʩʣʦʪ, ʘ ʪʘʢʞʝ ʦʢʘʟʘʥʠʝ ʚʣʠʷʥʠʷ ʥʘ ʞʠʜʢʫʶ ʩʫʙʩʪʘʥʮʠʶ ʤʠʝʣʠʥʦʚʳʭ ʦʙʦʣʦʯʝʢ. 

ʆʜʥʦʚʨʝʤʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʠʘʤʠʥʘ, ʧʠ-ʨʠʜʦʢʩʠʥʘ ʠ ʮʠʘʥʦʢʦʙʘʣʘʤʠʥʘ ʩʪʠʤʫʣʠʨʫʝʪ 

ʘʢʩʦʧʣʘʟʤʘʪʠʯʝʩʢʫʶ ʯʘʩʪʴ ʪʨʘʥʩʧʦʨʪʘ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʝʤʙʨʘʥʳ ʠʣʠ ʤʠʝʣʠʥʦʚʦʡ 

ʦʙʦʣʦʯʢʠ. ʕʪʦʪ ʵʬʬʝʢʪ ʥʝʡʨʦʪʨʦʧʥʳʭ ʚʠʪʘʤʠʥʦʚ ʦʩʦʙʝʥʥʦ ʚʘʞʝʥ ʧʨʠ ʨʘʜʠʢʫʣʦʧʘʪʠʠ, 

ʧʦʩʢʦʣʴʢʫ ʢʦʤʧʨʝʩʩʠʷ ʢʦʨʝʰʢʘ ʥʘʨʫʰʘʝʪ ʘʢʩʦʧʣʘʟʤʘʪʠʯʝʩʢʠʡ ʪʦʢ.  

ʂʣʠʥʠʯʝʩʢʠʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʘʨʝʥʪʝʨʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʙʠʥʘʮʠʠ 

ʪʠʘʤʠʥʘ, ʧʠʨʠʜʦʢʩʠʥʘ ʠ ʮʠʘʥʦʢʦʙʘʣʘʤʠʥʘ ʭʦʨʦʰʦ ʢʫʧʠʨʫʝʪ ʙʦʣʴ, ʥʦʨʤʘʣʠʟʫʝʪ 

ʨʝʬʣʝʢʪʦʨʥʳʝ ʨʝʘʢʮʠʠ, ʫʩʪʨʘʥʷʝʪ ʥʘʨʫʰʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ.  

ʇʨʦʚʝʜʝʥʦ ʙʦʣʝʝ 90 ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʢʘʟʘʚʰʠʭ ʢʣʠʥʠʯʝʩʢʦʝ ʫʣʫʯʰʝʥʠʝ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɺ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʦʩʪʨʳʤʠ ʙʦʣʷʤʠ ʚ ʩʧʠʥʝ.  

ɺʦ ʤʥʦʛʠʭ ʨʘʙʦʪʘʭ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʢʘʢ ʢʦʤʙʠʥʘʮʠʷ, ʪʘʢ ʠ ʨʘʟʜʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʚʠʪʘʤʠʥʦʚ ɺ1, ɺ6 ʠ ɺ12 ʦʙʣʘʜʘʝʪ ʘʥʘʣʴʛʝʟʠʨʫʶʱʠʤ ʵʬʬʝʢʪʦʤ.  

ɺʦʟʤʦʞʥʦʝ ʘʥʘʣʴʛʝʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʚʠʪʘʤʠʥʳ ʦʢʘʟʳʚʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʙʦʣʝʚʳʝ ʨʝʮʝʧʪʦʨʳ ʠ ʥʘʪʨʠʝʚʳʝ ʢʘʥʘʣʳ ʧʦʚʨʝʞʜʝʥʥʳʭ ʤʝʤʙʨʘʥ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʚʦʣʦʢʦʥ. 

ʄʠʣʴʛʘʤʤʘ ʢʦʤʧʦʟʠʪʫʤ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʝʜʫʢʮʠʠ ʥʝʡʨʦʧʘʪʠʯʝʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʙʦʣʠ 

ʥʝ ʪʦʣʴʢʦ ʚ ʢʨʘʪʢʦʩʨʦʯ-ʥʦʡ, ʥʦ ʠ ʚ ʩʨʝʜʥʝʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʣʝʯʝʥʠʠ 

ʦʩʪʨʦʡ ʨʘʜʠʢʫʣʷʨʥʦʡ ʙʦʣʠ ʢʦʤʙʠʥʘʮʠʷ ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɺ ʩ ʅʇɺʇ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ ʠ 

ʙʝʟʦʧʘʩʥʘ, ʯʝʤ ʤʦʥʦʪʝʨʘʧʠʷ ʅʇɺʇ [5, 10, 28]. 
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Cʚʦʝʚʨʝʤʝʥʥʦʝ ʠ ʧʨʘʚʠʣʴʥʦʝ ʫʩʪʘʥʦʚʣʝʥʠʝ ʜʠʘʛʥʦʟʘ, ʧʨʦʚʝʜʝʥʠʝ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʚ 

ʘʜʝʢʚʘʪʥʳʝ ʩʨʦʢʠ ʠ ʧʨʠ ʧʦʤʦʱʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʦʟ ʧʨʝʧʘʨʘʪʦʚ ʩʧʦʩʦʙʥʳ ʦʙʝʩʧʝʯʠʪʴ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʣʝʯʝʥʠʷ, ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʭʨʦʥʠʟʘʮʠʶ ʧʨʦʮʝʩʩʘ 

ʠ ʫʤʝʥʴʰʠʪʴ ʯʠʩʣʦ ʦʙʦʩʪʨʝʥʠʡ. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʅʆɺʆʁ ʂʆʈʆʅɸɺʀʈʋʉʅʆʁ ʀʅʌɽʂʎʀʀ (COVID -19)  

ʋ ʉʊʋɼɽʅʊʆɺ ʂʓʈɻʓɿʉʂʆʁ ʈɽʉʇʋɹʃʀʂʀ 
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Éʏʝʨʥʳʰʦʚʘ ɽ. ɸ., ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ, ʂr ʨʛrʟʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ  

ʤʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ ʠʤ. ʀ.ʂ. ɸʭʫʥʙʘʝʚʘ, ʛ. ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ 

 

CLINICAL DIAGNOSTIC AND THERAPEUTIC CHARACTERISTICS OF COVID -19  

IN STUDENTS OF KYRGYZSTAN  

 

ÉEsenalieva Zh., ORCID: 0000-0003-0914-6121, Osh State University, Osh, Kyrgyzstan 

ÉBrimkulov N., ORCID: 0000-0002-7821-7133, SPIN-code: 6931-8988, Dr. habil., 

I.K. Akhunbaev Kyrgyz State Medical Academy, Bishkek, Kyrgyzstan 

ÉSulaimanov Sh., ORCID: 0000-0002-0980-0501, SPIN-code: 4905-2140, Dr. habil., 
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ÉMuratova Zh., M.D., Osh State University, Osh, Kyrgyzstan 
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ɸʥʥʦʪʘʮʠʷ. ʆʧʨʦʰʝʥʦ 747 ʩʪʫʜʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 399 (53,4%) ʙʳʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ 

ʞʝʥʩʢʦʛʦ ʠ 348 (46,6%) ʤʫʞʩʢʦʛʦ ʧʦʣʘ. ʉʦ ʩʣʦʚ ʨʝʩʧʦʥʜʝʥʪʦʚ 22,6% (n=169) ʠʟ ʥʠʭ 

ʧʝʨʝʙʦʣʝʣʠ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ. ʈʘʟʣʠʯʥʳʝ ʩʠʤʧʪʦʤʳ COVID-19 ʦʪʤʝʯʘʣʠʩʴ 

ʫ 72,58% ʦʧʨʦʰʝʥʥʳʭ. ʉʨʝʜʠ ʥʠʭ: ʧʦʪʝʨʷ ʚʢʫʩʘ (82,8%), ʣʠʭʦʨʘʜʢʘ (67,4%%), ʛʦʣʦʚʥʳʝ ʙʦʣʠ 

(67,4%). ʆʟʥʦʙ (47,3%), ʢʘʰʝʣʴ (40,8%), ʙʦʣʴ ʚ ʛʦʨʣʝ (36,6%), ʦʜʳʰʢʘ (23,6%) ʠ ʪʦʰʥʦʪʘ 

(21,3%) ʚʩʪʨʝʯʘʣʠʩʴ ʨʝʞʝ. ʋ 27,4% ʨʝʩʧʦʥʜʝʥʪʦʚ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʙʝʩʩʠʤʧʪʦʤʥʦʝ 

ʪʝʯʝʥʠʝ ʙʦʣʝʟʥʠ. ɺʳʷʚʣʝʥʘ ʧʨʷʤʘʷ ʩʣʘʙʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʪʘʙʘʢʦʢʫʨʝʥʠʝʤ ʠ 

ʥʘʣʠʯʠʝʤ ʩʠʤʧʪʦʤʦʚ (ʢʘʰʝʣʴ, ʦʜʳʰʢʘ) COVID-19 (r=0.39) ʫ ʩʪʫʜʝʥʪʦʚ. 59,8% (n=447) 

ʘʥʢʝʪʠʨʦʚʘʥʥʳʭ ʚʳʧʦʣʥʷʣʦʩʴ ʇʎʈ-ʪʝʩʪʠʨʦʚʘʥʠʝ. ʇʨʠ ʵʪʦʤ 62,2% (n=278) ʩʪʫʜʝʥʪʦʚ ʥʝ 

ʠʤʝʣʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ COVID-19. ʆʧʨʝʜʝʣʝʥʠʝ ʘʥʪʠʪʝʣ ʢ SARS-CoV-2 ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʮʝʣʦʤ 

ʫ 28,51% (n=213) ʦʧʨʦʰʝʥʥʳʭ. ʋʨʦʚʥʠ ʬʠʙʨʠʥʦʛʝʥʘ ʠ D-ʜʠʤʝʨʘ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫ 9,4% ʠ 7,1% ʦʧʨʦʰʝʥʥʳʭ ʩʪʫʜʝʥʪʦʚ. 22,6% (n=169) ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʨʦʰʣʠ 

ʨʝʥʪʛʝʥʦʛʨʘʬʠʶ ʠ 16,8% (n=126) ʪʦʤʦʛʨʘʬʠʶ ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ. ɺ ʩʪʨʫʢʪʫʨʝ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʧʨʠ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʫ ʩʪʫʜʝʥʯʝʩʢʦʡ 

ʤʦʣʦʜʝʞʠ ʦʪʯʝʪʣʠʚʦ ʧʨʝʦʙʣʘʜʘʣʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ 

(75,1%). 

 

Abstract. The study included 747 students. Out of 747 students 399 (53.4%) were women and 

348 (46.6%) were men. According to the respondents, 22.6% (n=169) of them had a new 

coronavirus infection. Different symptoms of COVID-19 were observed in 72.58% of those 
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interviewed. They were loss of taste (82.8%), fever (67.4%) and headache (67.4 %). Chills (47.3%), 

coughing (40.8%), pain in the throat (36.6%), shortness of breath (23.6%) and nausea (21.3%) were 

less frequent. 27.4% of respondents can assume asymptomatic course of the disease. A direct weak 

correlation between smoking and symptoms (cough, shortness of breath) of COVID-19 (r=0.39) has 

been identified. 59.8% (n=447) of respondents were diagnosed via PCR-test. At the same time, 

62.2% (n=278) of the students had no COVID-19 confirmation. Antibodies to SARS-CoV-2 were 

determined in a total of 28.51% (n=213) of the respondents. Fibrinogen and D-dimer levels were 

determined in 9.4% and 7.1% of the students surveyed, respectively. Chest X-Rays were done in 

22.6% (n=169) of respondents. Antibacterial and anti-inflammatory drugs (75.1%) were clearly 

prevalent among young students in the structure of therapeutic interventions for new coronavirus 

infection. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: COVID-19, ʩʪʫʜʝʥʪʳ, ʘʥʢʝʪʠʨʦʚʘʥʠʝ, ʜʠʘʛʥʦʩʪʠʢʘ, ʪʝʨʘʧʠʷ. 

 

Keywords: COVID-19, students, questionnaires, diagnostics, therapy. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. 11 ʤʘʨʪʘ 2020 ʛ. ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʦʙʲʷʚʠʣʘ ʦ 

ʧʘʥʜʝʤʠʠ COVID-19 (Coronavirus disease - 2019) [4, 14, 16], 12 ʤʘʨʪʘ ʇʨʘʚʠʪʝʣʴʩʪʚʦ 

ʂr ʨʛrʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ (ʂʈ) ʦʙʲʷʚʠʣʦ ʟʘʧʨʝʪ ʥʘ ʧʫʙʣʠʯʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. ʉ 16 ʤʘʨʪʘ 2020 

ʛ. ʜʝʪʩʢʠʝ ʜʦʰʢʦʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʰʢʦʣʳ ʠ ʚʳʩʰʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʚ ʩʪʨʘʥʝ ʙʳʣʠ 

ʟʘʢʨʳʪʳ ʥʘ ʢʘʨʘʥʪʠʥ ʠ ʧʝʨʝʚʝʜʝʥʳ ʥʘ ʦʥʣʘʡʥ ʦʙʫʯʝʥʠʝ [5, 10, 16]. ɺ ʂrʨʛrʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʚʳʩʰʝʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʧʦʵʪʦʤʫ ʥʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʩʝʛʦʜʥʷ ʥʝʤʘʣʫʶ ʯʘʩʪʴ ʤʦʣʦʜʝʞʠ ʩʦʩʪʘʚʣʷʶʪ ʩʪʫʜʝʥʪʳ-ʤʝʜʠʢʠ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʘʡʪʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʂʈ ʯʠʩʣʦ 

ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʚʫʟʘʭ, ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 220 ʪʳʩʷʯ [15]. ʀʭ ʞʠʟʥʴ ʧʨʦʭʦʜʠʪ ʚ 

ʪʨʫʜʥʳʭ ʫʩʣʦʚʠʷʭ, ʚʝʜʴ ʩʪʫʜʝʥʯʝʩʪʚʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʥʦʩʠʪʩʷ ʢ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʯʘʩʪʠ 

ʥʘʩʝʣʝʥʠʷ. ʆʩʦʙʝʥʥʦ ʫʩʣʦʞʥʠʣʘʩʴ ʞʠʟʥʴ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʫʜʝʥʪʘ ʥʘ ʬʦʥʝ ʨʘʟʛʦʨʝʚʰʝʡʩʷ 

ʧʘʥʜʝʤʠʠ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ, ʚʩʧʳʰʢʘ ʢʦʪʦʨʦʡ ʙʳʣʘ ʠ ʦʩʪʘʝʪʩʷ ʦʩʥʦʚʥʦʡ 

ʪʝʤʦʡ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ ʠ ʥʘʫʯʥʦʛʦ ʘʥʘʣʠʟʘ. ɺ ʜʦʩʪʫʧʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʘʫʯʥʳʝ 

ʨʘʙʦʪʳ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʝʜʦʩʪʘʪʦʯʥʳ [9ï10]. ɺ ʂʈ ʪʘʢʦʛʦ ʨʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʱʝ ʥʝ 

ʧʨʦʚʦʜʠʣʦʩʴ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʧʘʥʜʝʤʠʠ COVID-19 ʥʘ ʩʪʫʜʝʥʯʝʩʢʫʶ ʤʦʣʦʜʝʞʴ 

ʤʝʜʠʮʠʥʩʢʠʭ ʬʘʢʫʣʴʪʝʪʦʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʂʨrʛrʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʡ ʚʳʨʘʙʦʪʢʠ ʤʝʜʠʮʠʥʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʠʥʠʮʠʠʨʦʚʘʥʦ ʢʘʬʝʜʨʦʡ ʧʝʜʠʘʪʨʠʠ ʂʨrʛrʟʩʢʦ-ʈʦʩʩʠʡʩʢʦʛʦ 

ʩʣʘʚʷʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʂʈʉʋ) ʠʤʝʥʠ ɹ. ʅ. ɽʣʴʮʠʥʘ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʠ ʟʘʜʘʯ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʘʥʢʝʪʘ. ʆʥʘ ʩʦʩʪʦʷʣʘ ʠʟ ʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʦʚ: ʩʦʮʠʘʣʴʥʦ-

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʧʦʣ, ʚʦʟʨʘʩʪ, ʤʝʩʪʦ ʧʨʦʞʠʚʘʥʠʷ), ʩʘʤʦʦʮʝʥʢʘ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ, ʟʥʘʥʠʷ ʦ ʩʠʤʧʪʦʤʘʭ, ʤʝʪʦʜʘʭ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʪʝʨʘʧʠʠ, ʘ ʪʘʢʞʝ ʦ 

ʩʦʙʣʶʜʝʥʠʠ ʤʝʨ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʨʠ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʩʙʦʨʘ ʥʘʫʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʙʳʣ ʧʨʦʚʝʜʝʥ on-line-ʪʨʝʥʠʥʛ ʜʣʷ ʚʩʝʡ 

ʢʦʤʘʥʜʳ ʠʥʪʝʨʚʴʶʝʨʦʚ. ʅʘ ʪʨʝʥʠʥʛʝ ʙʳʣʠ ʧʦʜʨʦʙʥʦ ʦʙʩʫʞʜʝʥʳ ʮʝʣʠ, ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʟʘʧʦʣʥʝʥʠʷ ʚʦʧʨʦʩʥʠʢʘ ʚ on-line ʨʝʞʠʤʝ. ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʥʦʩʠʣʦ ʤʘʩʩʦʚʳʡ 

ʭʘʨʘʢʪʝʨ, ʢʦʥʪʘʢʪ ʩ ʨʝʩʧʦʥʜʝʥʪʘʤʠ ʙʳʣ ʟʘʦʯʥʳʡ ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ (Whatôs App, 
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ɺʢʦʥʪʘʢʪʝ, Instagram, Facebook) ʚ ʧʝʨʠʦʜ ʩ 28 ʤʘʨʪʘ ʧʦ 5 ʘʧʨʝʣʷ 2021 ʛ. ʠ ʦʭʚʘʪʠʣ ʪʨʠ 

ʨʝʛʠʦʥʘ ʂʈ: ʛ. ɹʠʰʢʝʢ, ʛ. ʆ  hʠ ʛ. ɾʘʣʘʣ-ɸʙʘʜ. 

ɹʳʣʘ ʧʨʠʤʝʥʝʥʘ ʧʨʦʛʨʘʤʤʘ SPSS (Statistical Package for the Social Science). ʆʥʘ ʧʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʧʦʣʥʷʣʘʩʴ ʙʝʩʝʜʦʡ, ʘʥʢʝʪʠʨʦʚʘʥʠʝʤ, ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ ʜʘʥʥʳʭ. 

ɺʳʙʦʨʢʘ ʪʝʣʝʬʦʥʥʦʛʦ ʠ on-line ʦʧʨʦʩʦʚ ʷʚʣʷʝʪʩʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʤʦʣʦʜʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɹr ʣ ʦʨʛʘʥʠʟʦʚʘʥ ʠ ʧʨʦʚʝʜʝʥ ʘʥʦʥʠʤʥʳʡ ʦʧʨʦʩ ʩʪʫʜʝʥʪʦʚ ʤʝʜʠʮʠʥʩʢʠʭ ʬʘʢʫʣʴʪʝʪʦʚ 

ʂʈʉʋ (ʛ. ɹʠʰʢʝʢ), ʆʰʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʆʰ), ɾʘʣʘʣ-ɸʙʘʜʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ (ʅʀʄʉʀ, ʛ. ɾʘʣʘʣ-ɸʙʘʜ) ʚ ʚʦʟʨʘʩʪʝ ʦʪ 18ï26  ʣʝʪ ʧʦ ʘʥʢʝʪʝ çʅʦʚʘʷ 

ʢʦʨʦʥʘʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʤʝʜʠʮʠʥʩʢʠʭ ʚʫʟʦʚ ʂʈè. ɼʘʥʥʘʷ ʚʦʟʨʘʩʪʥʘʷ 

ʢʘʪʝʛʦʨʠʷ ʛʨʘʞʜʘʥ ʷʚʣʷʶʪʩʷ ʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʤʠ ʤʦʣʦʜʳʤʠ ʣʶʜʴʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ 

ʧʦʠʩʢʝ ʧʨʦʜʦʣʞʝʥʠʷ ʦʙʫʯʝʥʠʷ, ʧʦʣʫʯʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʥʘʚʳʢʦʚ, ʩʦʟʜʘʥʠʠ ʩʝʤʴʠ. ɺ 

ʦʧʨʦʩʝ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 1000 ʩʪʫʜʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 534 (53,4%) ʶʥʦʰʝʡ ʠ 466 (46,6%) 

ʜʝʚʫʰʝʢ. ɺ ʭʦʜʝ ʥʘʫʯʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʙʨʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ 

253 ʘʥʢʝʪʳ ʩʪʫʜʝʥʪʦʚ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʘʥʢʝʪʠʨʦʚʘʥʥʳʭ ʧʦ ʨʝʛʠʦʥʘʤ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ 

ʈʠʩʫʥʢʝ 1. 

 

 
ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʤʝʜʠʮʠʥʩʢʠʭ ʬʘʢʫʣʴʪʝʪʦʚ ʚʫʟʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʨʘʞʜʘʥ 

ʋʟʙʝʢʠʩʪʘʥʘ, ʀʥʜʠʠ, ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʧʦ ʨʝʛʠʦʥʘʤ ʂʈ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʈʠʩʫʥʢʘ 1, 82,3% (n=615) ʨʝʩʧʦʥʜʝʥʪʦʚ ʙʳʣʠ ʢʠʨʛʠʟʩʢʠʤʠ 

ʛʨʘʞʜʘʥʘʤʠ. ʉʨʝʜʠ ʥʠʭ 36,1% (n=270) ʚ ʜʥʠ ʧʨʦʚʝʜʝʥʠʷ ʦʧʨʦʩʘ ʥʘʭʦʜʠʣʠʩʴ ʚ ɹʠʰʢʝʢʝ, 

29,2% (n=218) ð ʚ ʆʰʩʢʦʡ, 2,9% (n=22) ð ʚ ʏʫʡʩʢʦʡ, 13,1% (n=98) ð ʚ ɾʘʣʘʣ-ɸʙʘʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠ 0,5% (n=4) ð ʥʘ ʀʩʩʳʢ-ʂʫʣʝ. ʅʘ ʛʦʨʦʜʘ ɹʘʪʢʝʥ, ʊʘʣʘʩ ʠ ʅʘʨʳʥ ʧʨʠʭʦʜʠʣʦʩʴ ʧʦ 

ʦʜʥʦʤʫ ʩʪʫʜʝʥʪʫ. 17,6% (n=132) ʩʪʫʜʝʥʪʦʚ ʷʚʣʷʣʠʩʴ ʛʨʘʞʜʘʥʘʤʠ ʜʨʫʛʠʭ ʛʦʩʫʜʘʨʩʪʚ, 

ʦʙʫʯʘʶʱʠʤʠʩʷ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʂʈ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦ ʨʝʛʠʦʥʘʤ ʨʝʩʧʫʙʣʠʢʠ 

ʙʦʣʴʰʝ ʚʩʝʛʦ ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʝʞʠ ʙʳʣʦ ʦʭʚʘʯʝʥʦ ʚ ɹʠʰʢʝʢʝ, ʟʘʪʝʤ ʚ ʶʞʥʳʭ ʨʝʛʠʦʥʘʭ ʂʈ 

ð ʚ ʆʰʩʢʦʡ ʠ ɾʘʣʘʣ-ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʀʟ ʦʪʦʙʨʘʥʥʳʭ 747 ʩʪʫʜʝʥʪʦʚ, 399 (53,4%) ʙʳʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʞʝʥʩʢʦʛʦ ʠ 348 

(46,6%) ʤʫʞʩʢʦʛʦ ʧʦʣʘ (ʈʠʩʫʥʦʢ 2). 
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ʈʠʩʫʥʦʢ 2. ʉʪʨʫʢʪʫʨʘ ʦʧʨʦʰʝʥʥʳʭ ʧʦ ʧʦʣʦʚʦʤʫ ʧʨʠʟʥʘʢʫ 

 

ʇʨʠ ʨʘʩʯʝʪʝ ʚʳʙʦʨʢʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʨʘʥʞʠʨʦʚʘʥʠʝ ʩʪʫʜʝʥʪʦʚ ʧʦ ʚʦʟʨʘʩʪʥʳʤ 

ʢʘʪʝʛʦʨʠʷʤ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ ʂʨrʛrʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ çʆ ʤʦʣʦʜʝʞʠè, ʤʦʣʦʜʝʞʴʶ 

ʩʯʠʪʘʶʪʩʷ ʛʨʘʞʜʘʥʝ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 14 ʜʦ 28 ʣʝʪ [5]. ɺʥʫʪʨʠ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʥʘʩʝʣʝʥʠʷ 

ʥʘʭʦʜʠʪʩʷ ʩʪʫʜʝʥʯʝʩʢʘʷ ʤʦʣʦʜʝʞʴ. ʉʪʫʜʝʥʪʦʚ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʨʷʜ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ 

(ʈʠʩʫʥʦʢ 3). 

 
ʈʠʩʫʥʦʢ 3. ʇʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʳʙʦʨʢʠ ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʢʘʪʝʛʦʨʠʷʤ. ʇʨʠʤʝʯʘʥʠʝ: 

ʥʘ ʦʩʠ ʘʙʩʮʠʩʩ ʦʪʤʝʯʝʥʳ ʚʦʟʨʘʩʪ ʨʝʩʧʦʥʜʝʥʪʦʚ ʚ ʛʦʜʘʭ, ʥʘ ʦʩʠ ʦʨʜʠʥʘʪ ð ʯʠʩʣʦ ʩʪʫʜʝʥʪʦʚ ʚ 

ʘʙʩʦʣʶʪʥʳʭ ʯʠʩʣʘʭ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʈʠʩʫʥʢʘ 3, ʦʩʥʦʚʥʫʶ ʤʘʩʩʫ ʦʧʨʦʰʝʥʥʳʭ (89%) ʩʦʩʪʘʚʠʣʘ ʩʪʫʜʝʥʯʝʩʢʘʷ 

ʤʦʣʦʜʝʞʴ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 18 ʜʦ 24 ʣʝʪ.  

ʄʘʢʩʠʤʘʣʴʥʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʦʧʨʦʰʝʥʥʳʭ COVID-19 ʧʨʠʭʦʜʠʣʘʩʴ ʥʘ ʠʶʥʴ-ʠʶʣʴ 

2020 ʛ (n=93) (ʈʠʩʫʥʦʢ 4). ʇʨʘʢʪʠʯʝʩʢʠ ʫ ʢʘʞʜʦʛʦ ʪʨʝʪʴʝʛʦ ʩʪʫʜʝʥʪʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ 

ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ ʧʨʠʟʥʘʢʠ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʚ ʠʶʥʝ (28,4%) ʠ ʠʶʣʝ 

(26,6%) ʤʝʩʷʮʘʭ ʧʨʦʰʣʦʛʦ ʛʦʜʘ. ʇʦʜʲʝʤʳ ʠʥʬʝʢʮʠʠ ʩʨʝʜʠ ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʝʞʠ 

ʩʦʚʧʘʜʘʣʠ ʩ ʧʝʨʠʦʜʘʤʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʧʝʨʚʳʭè ʠ çʚʪʦʨʳʭè ʚʦʣʥ COVID-19 [10]. 

 
ʈʠʩʫʥʦʢ 4. ɼʠʥʘʤʠʢʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠʥʬʝʢʮʠʝʡ COVID-19 ʩʪʫʜʝʥʪʦʚ ʚ ʧʝʨʠʦʜ ʩ ʷʥʚʘʨʷ ʧʦ 

ʜʝʢʘʙʨʴ 2020 ʛ. 
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ʅʘ ʚʦʧʨʦʩ çɹʦʣʝʣʠ ʣʠ ʚʳ COVID-19?è ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʚʝʪʠʣʠ ð 169 (22,6%) 

ʨʝʩʧʦʥʜʝʥʪʦʚ (ʈʠʩʫʥʦʢ 3). ʋ ʦʩʪʘʣʴʥʳʭ 77,4% (n=578) ð ʦʪʚʝʪ ʙʳʣ ʦʪʨʠʮʘʪʝʣʴʥʳʤ. 

ɺ ʩʪʨʫʢʪʫʨʝ ʧʝʨʝʙʦʣʝʚʰʠʭ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ 

ʥʘʭʦʜʠʣʠʩʴ ʩʪʫʜʝʥʪʳ ʛʦʨʦʜʘ ɹʠʰʢʝʢ ð 59,7% (n=101), ʜʘʣʝʝ ʩʣʝʜʦʚʘʣʠ: ʛʦʨʦʜ ʆʰ ð 16,5% 

(n=28), ʏʫʡ ð 13% (n=22) ʠ ɾʘʣʘʣ-ɸʙʘʜ 10,6% (n=18). 

ʂʣʠʥʠʯʝʩʢʠ ʠʥʬʝʢʮʠʷ COVID-19 ʫ ʩʪʫʜʝʥʪʦʚ ʨʘʟʥʳʭ ʚʫʟʦʚ ʧʨʦʷʚʣʷʣʘʩʴ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʜʠʥʘʢʦʚʦ ʯʘʩʪʦ, ʭʦʪʷ ʠʤʝʣʠʩʴ ʥʝʢʦʪʦʨʳʝ ʦʪʣʠʯʠʷ (ʈʠʩʫʥʦʢ 7). ʉʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʂʈʉʋ ʫ 

21,5% ʦʪʤʝʯʘʣʠʩʴ ʧʦʪʝʨʷ ʚʢʫʩʘ (n=87), ʫ 17,8% ð ʛʦʣʦʚʥʳʝ ʙʦʣʠ (n=72), ʫ 17,03% ð 

ʣʠʭʦʨʘʜʢʘ (n=69), ʫ 14,07% ð ʦʟʥʦʙ (n=57), ʫ 9,87% ð ʙʦʣʴ ʚ ʛʦʨʣʝ (n=40), ʫ 9,13% ð 

ʢʘʰʝʣʴ (n=37). ʈʝʞʝ ʚʳʷʚʣʷʣʠʩʴ ʦʜʳʰʢʘ (n=23) ʠ ʪʦʰʥʦʪʘ (n=20). 

 

 

 
ʈʠʩʫʥʦʢ 5. ʉʦʦʪʥʦʰʝʥʠʝ ʫʩʣʦʚʥʦ ʟʜʦʨʦʚʳʭ 

ʠ ʨʝʢʦʥʚʘʣʝʩʮʝʥʪʦʚ COVID-19 ʩʨʝʜʠ 

ʘʥʢʝʪʠʨʦʚʘʥʥʳʭ 

ʈʠʩʫʥʦʢ 6. ʉʪʨʫʢʪʫʨʘ ʩʪʫʜʝʥʪʦʚ, 

ʧʝʨʝʙʦʣʝʚʰʠʭ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ 

 

 
ʈʠʩʫʥʦʢ 7. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʩʠʤʧʪʦʤʦʚ COVID-19 ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʤʝʜʠʮʠʥʩʢʠʭ 

ʬʘʢʫʣʴʪʝʪʦʚ ʚʫʟʦʚ ʂʳʨʛʳʟʩʪʘʥʘ 

 

ʉʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʆʰɻʋ ʚʝʜʫʱʠʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ COVID-19 ʙʳʣʠ: 

ʧʦʪʝʨʷ ʚʢʫʩʘ (21,53%), ʣʠʭʦʨʘʜʢʘ (18,46%) ʠ ʛʦʣʦʚʥʳʝ ʙʦʣʠ (16,15%). ɼʨʫʛʠʝ ʩʠʤʧʪʦʤʳ 

ʙʦʣʝʟʥʠ ʫ ʦʧʨʦʰʝʥʥʳʭ ʚ ʚʠʜʝ ʢʘʰʣʷ (10,76%), ʙʦʣʠ ʚ ʛʦʨʣʝ (10%), ʦʟʥʦʙʘ (9,23%) ʙʳʣʠ 

ʚʝʨʠʬʠʮʠʨʦʚʘʥʳ ʨʝʞʝ. 6,9% ʩʪʫʜʝʥʪʦʚ ʦʪʤʝʪʠʣʠ ʥʘʣʠʯʠʝ ʦʜʳʰʢʠ ʠ ʪʦʰʥʦʪʳ. ʉʭʦʞʘʷ ʩ 

ʚʳʰʝʦʧʠʩʘʥʥʳʤʠ ʜʘʥʥʳʤʠ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʣʘʩʴ ʫ ʩʪʫʜʝʥʪʦʚ ɾʘɻʋ ʠ ʅʀʄʉʀ.  

ɺ ʧʦʨʷʜʢʝ ʫʙʳʚʘʥʠʷ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʪʘʢʠʝ ʩʠʤʧʪʦʤʳ COVID-19 ʢʘʢ: ʧʦʪʝʨʷ ʚʢʫʩʘ 

(24,39%), ʣʠʭʦʨʘʜʢʘ (17,07%), ʢʘʰʝʣʴ (17,07%), ʙʦʣʴ ʚ ʛʦʨʣʝ (12,19%), ʛʦʣʦʚʥʳʝ ʙʦʣʠ 

(12,19%), ʦʟʥʦʙ (7,3%), ʦʜʳʰʢʘ (4,87%) ʠ ʪʦʰʥʦʪʘ (4,87%). ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫ ʙʦʣʴʥʳʭ COVID-19 ʦʧʠʩʘʥʳ ʥʘʨʫʰʝʥʠʝ ʦʙʦʥʷʥʠʷ (68%) ʚʧʣʦʪʴ ʜʦ ʘʥʦʩʤʠʠ 

(25%) [9, 10, 20], ʘ ʪʘʢʞʝ ʧʦʷʚʣʝʥʠʝ ʩʠʤʧʪʦʤʦʚ ʛʘʩʪʨʦʵʥʪʝʨʠʪʘ (ʫ 23%) [9, 17]. 
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ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʥʘʣʠʯʠʠ 

ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʠʤʧʪʦʤʦʚ ʫ 72,58% ʩʪʫʜʝʥʪʦʚ ʩ COVID-19: ʯʘʱʝ ʚʩʝʛʦ ʫ ʥʠʭ ʦʪʤʝʯʘʣʠʩʴ 

ʧʦʪʝʨʷ ʚʢʫʩʘ (82,84%), ʣʠʭʦʨʘʜʢʘ (67,45%%), ʛʦʣʦʚʥʳʝ ʙʦʣʠ (67,45%). ʆʟʥʦʙ (47,33%), 

ʢʘʰʝʣʴ (40,82%), ʙʦʣʴ ʚ ʛʦʨʣʝ (36,68%), ʦʜʳʰʢʘ (23,66%) ʠ ʪʦʰʥʦʪʘ (21,30%) ʠʤʝʣʠ ʤʝʩʪʦ 

ʨʝʞʝ (ʈʠʩʫʥʦʢ 6). ʋ 27,42% ʨʝʩʧʦʥʜʝʥʪʦʚ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʙʝʩʩʠʤʧʪʦʤʥʦʝ ʪʝʯʝʥʠʝ 

ʙʦʣʝʟʥʠ (ʈʠʩʫʥʦʢ 8). 

 
ʈʠʩʫʥʦʢ 8. ʏʘʩʪʦʪʘ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ COVID-19 ʫ ʩʪʫʜʝʥʪʦʚ ʤʝʜʠʮʠʥʩʢʠʭ ʬʘʢʫʣʴʪʝʪʦʚ 

 

ɺʳʷʚʣʝʥʘ ʧʨʷʤʘʷ ʩʣʘʙʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʪʘʙʘʢʦʢʫʨʝʥʠʝʤ ʠ ʥʘʣʠʯʠʝʤ 

ʩʠʤʧʪʦʤʦʚ (ʢʘʰʝʣʴ, ʦʜʳʰʢʘ) COVID-19 (r=0.39) ʫ ʩʪʫʜʝʥʪʦʚ (ʈʠʩʫʥʦʢ 9).  

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʢʘʢ ʫ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʠ ʫ ʢʨʳʩ, ʧʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ 

ʢʫʨʝʥʠʝ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʘʥʛʠʦʪʝʥʟʠʥʧʨʝʚʨʘʱʘʶʱʝʛʦ ʬʝʨʤʝʥʪʘ 

2 (ɸʇʌ2) ʚ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʷʭ, ʠ ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʢʫʨʠʣʴʱʠʢʠ ʙʦʣʝʝ ʚʦʩʧʨʠʠʤʯʠʚʳ 

ʢ COVID-19. ʊʘʢʞʝ ʢʫʨʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʩʣʦʞʥʠʪʴ 

ʪʝʯʝʥʠʝ COVID-19. ʈʠʩʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʨʫʩʘ SARS-CoV-2 ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʢʫʨʝʥʠʠ 

ʢʘʣʴʷʥʘ, ʧʦʧʫʣʷʨʥʦʤ ʩʨʝʜʠ ʤʦʣʦʜʝʞʠ [4, 12ï13]. 

ʅʳʥʝʰʥʠʡ ʢʨʠʟʠʩ, ʩʚʷʟʘʥʥʳʡ ʩ ʧʘʥʜʝʤʠʝʡ COVID-19, ʦʙʥʘʞʠʣ ʧʨʦʙʣʝʤʳ ʚ ʦʙʣʘʩʪʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʥʘ ʢʦʪʦʨʳʝ ʜʦʣʛʦʝ ʚʨʝʤʷ ʥʝ ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʷ. ʆʥ ʪʘʢʞʝ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʚʘʞʥʦʩʪʴ ʙʘʟʦʚʳʭ ʫʩʣʫʛ ʧʦ ʦʭʨʘʥʝ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. ʇʘʥʜʝʤʠʷ 

COVID-19 ʚʳʷʚʠʣʘ ʥʝʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʭʚʘʪʘ ʫʩʣʫʛʘʤʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ, 

ʢʦʛʜʘ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʣʝʯʝʥʠʶ ʚ ʩʪʘʮʠʦʥʘʨʘʭ (66,27%), ʧʨʠ ʵʪʦʤ ʧʨʦʧʘʛʘʥʜʝ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʫʜʝʣʷʣʦʩʴ ʤʝʥʴʰʝ ʚʥʠʤʘʥʠʷ (ʈʠʩʫʥʦʢ 8).  

ʉʠʩʪʝʤʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ 

(ʇʄʉʇ), ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʧʨʠʥʷʪʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ ʨʝʘʛʠʨʦʚʘʥʠʷ ʚ ʩʚʷʟʠ ʩ 

ʧʘʥʜʝʤʠʝʡ COVID-19, ʘ ʪʘʢʞʝ ʜʣʷ ʚʩʝʦʙʱʝʛʦ ʦʭʚʘʪʘ ʥʘʩʝʣʝʥʠʷ ʫʩʣʫʛʘʤʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 8, ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʚ ʨʘʤʢʘʭ ʯʨʝʟʚʳʯʘʡʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ 

ʫʜʝʣʷʣʦʩʴ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʫʚʝʣʠʯʝʥʠʶ ʤʘʩʰʪʘʙʦʚ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ ʚ ʩʪʘʮʠʦʥʘʨʘʭ, ʘ 

ʥʝ ʦʢʘʟʘʥʠʶ ʇʄʉʇ (17,15%). 16,56% ʨʝʩʧʦʥʜʝʥʪʦʚ ʚʦʦʙʱʝ ʥʝ ʦʙʨʘʱʘʣʠʩʴ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʴʶ ʠʣʠ ʥʝ ʠʤʝʣʠ ʜʦʩʪʫʧʘ ʢ ʫʩʣʫʛʘʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʃʝʯʝʥʠʝ COVID-19 

ʧʨʦʚʦʜʠʣʦʩʴ ʜʦʤʘ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, COVID-19 ʚʝʨʠʬʠʮʠʨʫʝʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ, 

ʜʘʥʥʳʤ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʤʥʝʟʘ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [3ï4, 6, 9].  

ʇʨʠ ʣʝʯʝʥʠʠ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʚʘʞʝʥ ʣʘʙʦʨʘʪʦʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠ 

ʚʝʨʠʬʠʢʘʮʠʷ ʚʦʟʙʫʜʠʪʝʣʷ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʦʩʝʥʥʝ-ʚʝʩʝʥʥʠʡ ʩʝʟʦʥ ʥʘ ʚʦʣʥʝ ʰʠʨʦʢʦ 
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ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʦʩʪʨʳʭ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʧʘʪʦʣʦʛʠʡ (ʆʈʇ). ʀʟ 747 ʦʧʨʦʰʝʥʥʳʭ ʩʪʫʜʝʥʪʦʚ 

447 (59,8%) ʦʙʩʣʝʜʦʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ (ʇʎʈ). ʇʨʠ 

ʵʪʦʤ 62,2% (n=278) ʩʪʫʜʝʥʪʦʚ ʥʝ ʠʤʝʣʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ COVID-19, ʯʪʦ ʥʝʩʦʤʥʝʥʥʦ ʷʚʣʷʝʪʩʷ 

ʫʛʨʦʟʦʡ ʠʭ ʟʘʨʘʞʝʥʠʷ ʚ ʧʝʨʠʦʜ ʵʧʠʜʝʤʠʠ COVID-19.  

 

 
 

ʈʠʩʫʥʦʢ 9. ʏʘʩʪʦʪʘ ʪʘʙʘʢʦʢʫʨʝʥʠʷ ʩʨʝʜʠ 

ʘʥʢʝʪʠʨʦʚʘʥʥʳʭ 
ʈʠʩʫʥʦʢ 10. ʉʪʨʫʢʪʫʨʘ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ ʦʧʨʦʰʝʥʥʳʤ, ʠʤʝʶʱʠʤ ʩʠʤʧʪʦʤʳ 

COVID-19 
 

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʥʳʡ 

ʩʧʝʢʪʨ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʦʧʨʝʜʝʣʷʪʴ ʥʝ ʪʦʣʴʢʦ ʨʠʙʦʥʫʢʣʝʠʥʦʚʫʶ ʢʠʩʣʦʪʫ 

(ʈʅʂ) (59,8%), ʥʦ ʠ ʘʥʪʠʪʝʣʘ ʢ SARS-CoV-2, ʢʦʪʦʨʳʝ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʫ 28,51% (n=213) ʙʦʣʴʥʳʭ, ʯʪʦ ʧʦʚʳʩʠʣʦ ʢʘʯʝʩʪʚʦ ʜʠʘʛʥʦʩʪʠʢʠ ʆʈʇ [3].  

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʘʥʪʠʪʝʣʘ ʢʣʘʩʩʘ A ʥʘʯʠʥʘʶʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʠ ʜʦʩʪʫʧʥʳ ʜʣʷ ʜʝʪʝʢʮʠʠ 

ʧʨʠʤʝʨʥʦ ʩʦ 2 ʜʥʷ ʦʪ ʥʘʯʘʣʘ COVID-19, ʜʦʩʪʠʛʘʶʪ ʧʠʢʘ ʯʝʨʝʟ 2 ʥʝʜʝʣʠ ʠ ʩʦʭʨʘʥʷʶʪʩʷ 

ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ [6ï7]. ɸʥʪʠʪʝʣʘ ʢʣʘʩʩʘ M ʥʘʯʠʥʘʶʪ ʚʳʷʚʣʷʪʴʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 7-ʝ ʩʫʪʢʠ ʦʪ 

ʥʘʯʘʣʘ ʟʘʨʘʞʝʥʠʷ, ʜʦʩʪʠʛʘʶʪ ʧʠʢʘ ʯʝʨʝʟ ʥʝʜʝʣʶ ʠ ʤʦʛʫʪ ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʪʝʯʝʥʠʝ 2-ʭ ʤʝʩʷʮʝʚ ʠ 

ʙʦʣʝʝ. ʇʨʠʤʝʨʥʦ ʩ 3-ʡ ʥʝʜʝʣʠ ʠʣʠ ʨʘʥʝʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʘʥʪʠʪʝʣʘ ʢʣʘʩʩʘ IgG ʢ SARS-CoV-2. 

ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʇʎʈ-ʪʝʩʪʘ, ʧʦ ʨʘʟʥʳʤ ʜʘʥʥʳʤ, ʫʜʘʝʪʩʷ ʧʦʣʫʯʠʪʴ ʚ 34ï62% 

ʩʣʫʯʘʝʚ ʫ ʙʦʣʴʥʳʭ ʩ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʳʤ COVID-19 [6, 7].  

ʇʨʠ ʚʳʧʠʩʢʝ ʧʘʮʠʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʯʝʪʢʦ ʩʣʝʜʦʚʘʪʴ ʫʪʚʝʨʞʜʝʥʥʳʤ ʥʦʨʤʘʪʠʚʥʳʤ 

ʜʦʢʫʤʝʥʪʘʤ [4].  

ʋʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʨʝʟʫʣʴʪʘʪ ʜʚʫʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʤʘʟʢʦʚ ʥʘ ʈʅʂ SARS-CoV-2 

(Severe acute respiratory syndrome coronavirus 2), ʥʦ ʠ ʢʣʠʥʠʢʫ, ʢʦʪʦʨʘʷ ʢʦʨʨʝʣʠʨʫʝʪ ʩ 

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ (r=0,14). ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʪʦʤʦʛʨʘʬʠʠ (ʂʊ) ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʫ ʙʦʣʴʥʳʭ COVID-19, ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʇʎʈ-ʜʠʘʛʥʦʩʪʠʢʠ ʚ 66ï80% ʩʣʫʯʘʝʚ [1ï2, 9]. ʉʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʜʦʟʨʝʥʠʝʤ 

ʥʘ COVID-19 ʧʝʨʚʳʡ ʇʎʈ-ʪʝʩʪ ʤʦʞʝʪ ʙʳʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʤ, ʥʦ ʧʨʠ ʧʦʚʪʦʨʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʚ 23% ʩʣʫʯʘʝʚ ʪʝʩʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ. ʇʨʠ ʵʪʦʤ ʫʞʝ ʠʤʝʶʪʩʷ ʠ ʂʊ-ʧʨʠʟʥʘʢʠ ʧʥʝʚʤʦʥʠʠ [1ï2, 

6ï7]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʷʜʘ ʘʚʪʦʨʦʚ [14, 16] ʫ 40% ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʤ ʚʳʧʦʣʥʷʣʘʩʴ 

ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ (ʈɻ) ʣʝʛʢʠʭ ʠ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ, ʧʨʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʫʯʘʩʪʢʠ ʫʧʣʦʪʥʝʥʠʷ ʧʦ ʪʠʧʫ çʤʘʪʦʚʦʛʦ ʩʪʝʢʣʘè, ʥʝ ʚʠʟʫʘʣʠʟʠʨʫʶʱʠʝʩʷ ʥʘ 

ʨʝʥʪʛʝʥʦʛʨʘʤʤʘʭ. ʅʠʟʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ ʣʝʛʢʠʭ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ COVID-19 ʷʚʣʷʶʪʩʷ ʫʯʘʩʪʢʠ 

ʫʧʣʦʪʥʝʥʠʷ ʧʦ ʪʠʧʫ çʤʘʪʦʚʦʛʦ ʩʪʝʢʣʘè, ʚʠʟʫʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʣʝʞʠʪ 

ʚʥʝ ʧʨʝʜʝʣʦʚ ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ [1ï2].  
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ʀʩʭʦʜʷ ʠʭ ʵʪʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʘʢʪʠʢʝ ʥʝ ʨʝʢʦʤʝʥʜʫʶʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ ʣʝʛʢʠʭ ʢʘʢ ʤʝʪʦʜʘ ʩʢʨʠʥʠʥʛʘ ʠ ʨʘʥʥʝʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʦʚʦʡ 

ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ (COVID-19) [1ï2, 4]. ʇʨʠ ʥʘʣʠʯʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʂʊ 

ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʥʝ ʨʝʢʦʤʝʥʜʫʶʪ ʚʳʧʦʣʥʝʥʠʝ ʈɻ ʣʝʛʢʠʭ ʚ ʩʚʷʟʠ ʩ ʥʠʟʢʦʡ 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴʶ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʨʦʢʦʚ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ ʠ 

ʚʦʟʨʘʩʪʘʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʣʠʮ, ʧʦʣʫʯʠʚʰʠʭ ʢʦʥʪʘʢʪ ʩ  ʠʥʬʝʢʮʠʦʥʥʳʤ ʧʘʮʠʝʥʪʦʤ [1ï2].  

ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, 169 (22,6%) ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʨʦʰʣʠ ʨʝʥʪʛʝʥʦʛʨʘʬʠʶ ʠ 126 (16,8%) 

ʪʦʤʦʛʨʘʬʠʶ ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ. ʊʘʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʚʠʜʦʚ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʚʳʟʚʘʥʦ ʧʨʦʙʣʝʤʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʠ ʬʠʥʘʥʩʦʚʦʡ ʜʦʩʪʫʧʥʦʩʪʴʶ 

ʂʊ. ʊʘʢʞʝ ʈɻ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʢ ʧʨʠʤʝʥʝʥʠʶ ʫ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʤ ʧʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ 

ʥʝʚʦʟʤʦʞʥʦ ʚʳʧʦʣʥʝʥʠʝ ʂʊ [1ï2, 4, 9]. 

 
ʈʠʩʫʥʦʢ 9. ʉʪʨʫʢʪʫʨʘ ʣʘʙʦʨʘʪʦʨʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ ʦʧʨʦʰʝʥʥʳʭ 

 

ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʣʘʙʦʨʘʪʦʨʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʩʧʦʥʜʝʥʪʦʚ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʪʝʩʪʘʤʠ ʧʨʠ ʂɺʀ ʫ ʩʪʫʜʝʥʪʦʚ ʚʩʝʭ ʪʨʝʭ 

ʚʫʟʦʚ ʙʳʣʠ ʇʎʈ-ʪʝʩʪ (ʈʠʩʫʥʦʢ 9). ʇʨʠ ʵʪʦʤ ʇʎʈ-ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʰʣʠ 25,9% ʩʪʫʜʝʥʪʦʚ 

ʂʈʉʋ, 21% ð ʆʰɻʋ, 14,5% ð ɾʘɻʋ ʠ ʅʀʄʉʀ ʚʤʝʩʪʝ ʚʟʷʪʳʝ. 

ɺ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʘ ʦ 

ʥʘʣʠʯʠʠ ʠʥʬʝʢʮʠʠ COVID-19, ʘ ʣʘʙʦʨʘʪʦʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʜʘʚʘʣʘ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ, 

ʭʘʨʘʢʪʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʣʝʛʢʠʭ ʧʦ ʜʘʥʥʳʤ ʂʊ ʧʦʟʚʦʣʷʣʠ ʧʦʜʪʚʝʨʜʠʪʴ ʥʘʣʠʯʠʝ COVID-19. 

ʇʦʢʘʟʘʪʝʣʠ ʛʝʤʦʩʪʘʟʘ ʫ ʙʦʣʴʥʳʭ ʩ COVID-19 ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 

ʬʠʙʨʠʥʦʛʝʥʘ ʠ D-ʜʠʤʝʨʘ [11], ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫ 9,4% ʠ 7,1% 

ʦʧʨʦʰʝʥʥʳʭ ʩʪʫʜʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ, ʫ ʩʪʫʜʝʥʪʦʚ ʆʰɻʋ ʯʘʩʪʦʪʘ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ 

ʬʠʙʨʠʥʦʛʝʥʘ ʙʳʣʦ ʚʳʰʝ (13,6%). ʆʮʝʥʢʘ ʫʨʦʚʥʷ ɼ-ʜʠʤʝʨʦʚ ʯʘʱʝ ʧʨʦʚʦʜʠʣʘʩʴ (8,9%) ʩʨʝʜʠ 

ʩʪʫʜʝʥʪʦʚ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ɾʘɻʋ. ʉ ʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʠʩʭʦʜʦʤ COVID-19 ʘʩʩʦʮʠʠʨʦʚʘʥ ʨʷʜ ʙʠʦʤʘʨʢʝʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʧʨʝʜʝʣʝʥʠʝ ʉ-ʨʝʘʢʪʠʚʥʦʛʦ 

ʙʝʣʢʘ (ʉʈɹ) ʠ ʬʝʨʨʠʪʠʥʘ (ʈʠʩʫʥʢʠ 9ï10), ʯʪʦ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʘʰʠʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʉʈɹ ʦʧʨʝʜʝʣʷʣʘʩʴ ʫ 7,1% ʩʪʫʜʝʥʪʦʚ ʂʈʉʋ, 6,93% ð ʆʰɻʋ, 

4,92% ð ɾʘɻʋ ʠ ʅʀʄʉʀ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ, ʫ 169 ʙʦʣʴʥʳʭ COVID-19 ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʪʝʨʘʧʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʘʥʪʠʙʠʦʪʠʢʦʚ ʧʝʥʠʮʠʣʣʠʥʦʚʦʛʦ ʨʷʜʘ (32,5%), ʤʘʢʨʦʣʠʜʘʤʠ (18,9%), 

ʬʪʦʨʭʠʥʦʣʦʥʘʤʠ (18,9%) ʠ ʮʝʬʘʣʦʩʧʦʨʠʥʘʤʠ (17,7%). ʍʘʨʘʢʪʝʨ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʪʝʨʘʧʠʠ 

ʧʨʠ ʂɺʀ ʦʪʣʠʯʘʣʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʨʝʛʠʦʥʘʤ ʂʈ. ʊʘʢ, ʩʪʫʜʝʥʪʘʤ ʂʈʉʋ ʯʘʱʝ ʥʘʟʥʘʯʘʣʠʩʴ 

447

213
169

126
102 101

60 44

0

50

100

150

200

250

300

350

400

450

500

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ6. 2021 

https://doi.org/10.33619/2414-2948/67 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 216 

ʧʝʥʠʮʠʣʣʠʥʳ (27,6%), ʤʘʢʨʦʣʠʜʳ (21,1%). ɺ ʆʰʝ ʪʘʢʞʝ ʧʦ ʯʘʩʪʦʪʝ ʥʘʟʥʘʯʝʥʠʷ ʥʘ ʧʝʨʚʦʤ 

ʤʝʩʪʝ ʙʳʣʠ ʧʝʥʠʮʠʣʣʠʥʳ (57,1%) ʠ ʮʝʬʘʣʦʩʧʦʨʠʥʳ (28,6%). ɺ ɾʘʣʘʣ-ɸʙʘʜʝ ʧʨʝʜʧʦʯʠʪʘʣʠ 

ʥʘʟʥʘʯʘʪʴ ʬʪʦʨʭʠʥʦʣʦʥʳ (33,3%) ʠ ʧʝʥʠʮʠʣʣʠʥʳ (27,7%) (ʈʠʩʫʥʦʢ 10). 

 

 
ʈʠʩʫʥʦʢ 10. ʈʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʣʘʙʦʨʘʪʦʨʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ ʦʧʨʦʰʝʥʥʳʭ 

 

ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 7% ʩʣʫʯʘʝʚ COVID-19 ʧʨʦʪʝʢʘʝʪ ʚ ʚʘʨʠʘʥʪʝ ʙʘʢʪʝʨʠʘʣʴʥʦʡ 

ʢʦʠʥʬʝʢʮʠʠ [4, 8ï9], ʯʪʦ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʠ. ʇʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʫʶʪ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʣʦʞʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʜʘʥʥʳʭ ʩʦʩʪʦʷʥʠʡ, 

ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʥʠʟʢʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʣʠʥʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ. ʅʘ 

ʧʨʘʢʪʠʢʝ ʵʪʦ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʚʠʜʝ ʠʟʙʳʪʦʯʥʦʛʦ ʠ ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʚ 

(ʈʠʩʫʥʦʢ 11), ʯʪʦ, ʧʦʤʠʤʦ ʦʪʩʫʪʩʪʚʠʷ ʧʦʣʴʟʳ ʜʣʷ ʧʘʮʠʝʥʪʘ, ʥʝʤʠʥʫʝʤʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʨʦʩʪ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʝʘʢʮʠʡ 

ʠ ʥʝʦʧʨʘʚʜʘʥʥʳʝ ʨʘʩʭʦʜʳ. ʆʙʲʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʚʦʟʤʦʞʥʦ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʠʦʤʘʨʢʝʨʦʚ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ, ʥʘʠʙʦʣʴʰʝʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ 

ʮʝʥʥʦʩʪʴʶ ʠʟ ʢʦʪʦʨʳʭ ʦʙʣʘʜʘʝʪ ʧʨʦʢʘʣʴʮʠʪʦʥʠʥ (ʇʂʊ). ʇʦ ʥʝʠʟʚʝʩʪʥʳʤ ʥʘʤ ʧʨʠʯʠʥʘʤ 

ʥʠʢʪʦ ʠʟ ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʝ ʫʢʘʟʘʣ ʥʘ ʥʘʟʥʘʯʝʥʠʝ ʇʂʊ (ʈʠʩʫʥʦʢ 9). 

 

 
 

ʈʠʩʫʥʦʢ 11. ʍʘʨʘʢʪʝʨ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʩʪʫʜʝʥʪʦʚ ʤʝʜʠʮʠʥʩʢʠʭ ʚʫʟʦʚ ʂʈ 
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ʂʘʢ ʚʠʜʥʦ ʥʘ ʈʠʩʫʥʢʝ 12, ʚ ʩʪʨʫʢʪʫʨʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʧʨʠ ʥʦʚʦʡ 

ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʫ ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʝʞʠ ʷʚʥʦ ʧʨʝʦʙʣʘʜʘʣʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʠ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ (75,1%). 21,9% (n=37) ʘʥʢʝʪʠʨʦʚʘʥʥʳʤ ʣʝʯʝʥʠʝ ʥʝ 

ʪʨʝʙʦʚʘʣʦʩʴ, ʠʣʠ ʦʥʠ ʥʝ ʣʝʯʠʣʠʩʴ ʧʦ ʜʨʫʛʠʤ ʧʨʠʯʠʥʘʤ. 2,9% (n=5) ʩʪʫʜʝʥʪʦʚ ʧʨʝʜʧʦʯʠʪʘʣʠ 

ʩʨʝʜʩʪʚʘ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʳ. 

 
 

ʈʠʩʫʥʦʢ 12. ʍʘʨʘʢʪʝʨ ʪʝʨʘʧʠʠ COVID-19 ʫ ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʚʫʟʘʭ 

ʂʳʨʛʳʟʩʪʘʥʘ 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʰʣʠ 747 ʩʪʫʜʝʥʪʦʚ, 399 (53,4%) ʙʳʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ 

ʞʝʥʩʢʦʛʦ ʠ 348 (46,6%) ʤʫʞʩʢʦʛʦ ʧʦʣʘ. ʆʩʥʦʚʥʫʶ ʤʘʩʩʫ ʦʧʨʦʰʝʥʥʳʭ (89%) ʩʦʩʪʘʚʠʣʘ 

ʩʪʫʜʝʥʯʝʩʢʘʷ ʤʦʣʦʜʝʞʴ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 18 ʜʦ 24 ʣʝʪ. 

ɺ ʠʶʥʝ (28,4%) ʠ ʠʶʣʝ (26,6%) 2020 ʛʦʜʘ ʧʨʘʢʪʠʯʝʩʢʠ ʫ ʢʘʞʜʦʛʦ ʪʨʝʪʴʝʛʦ ʩʪʫʜʝʥʪʘ ʠʟ 

ʯʠʩʣʘ ʦʧʨʦʰʝʥʥʳʭ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ ʧʨʠʟʥʘʢʠ COVID-19. ʇʦʜʲʝʤʳ 

ʠʥʬʝʢʮʠʠ ʩʨʝʜʠ ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʝʞʠ ʩʦʚʧʘʜʘʣʠ ʩ ʧʝʨʠʦʜʘʤʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʧʝʨʚʦʡè ʠ 

çʚʪʦʨʦʡè ʚʦʣʥ ʂɺʀ ʚ ʂʨrʛrʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ. 

ʉʦ ʩʣʦʚ ʨʝʩʧʦʥʜʝʥʪʦʚ 22,6% (n=169) ʠʟ ʥʠʭ ʧʝʨʝʙʦʣʝʣʠ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ 

ʠʥʬʝʢʮʠʝʡ. ɺ ʩʪʨʫʢʪʫʨʝ ʨʝʢʦʥʚʘʣʝʩʮʝʥʪʦʚ COVID-19 ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʥʘʭʦʜʠʣʠʩʴ ʩʪʫʜʝʥʪʳ 

ʛʦʨʦʜʘ ɹʠʰʢʝʢ - 59,7% (n=101), ʜʘʣʝʝ ʩʣʝʜʦʚʘʣʠ: ʛʦʨʦʜ ʆʰ ð 16,5% (n=28), ʏʫʡ ð 13% 

(n=22) ʠ ɾʘʣʘʣ-ɸʙʘʜ 10,6% (n=18). 

ʈʘʟʣʠʯʥʳʝ ʩʠʤʧʪʦʤʳ COVID-19 ʦʪʤʝʯʘʣʠʩʴ ʫ 72,58% ʦʧʨʦʰʝʥʥʳʭ. ʉʨʝʜʠ ʥʠʭ: ʧʦʪʝʨʷ 

ʚʢʫʩʘ (82,8%), ʣʠʭʦʨʘʜʢʘ (67,4%%), ʛʦʣʦʚʥʳʝ ʙʦʣʠ (67,4%). ʆʟʥʦʙ (47,3%), ʢʘʰʝʣʴ (40,8%), 

ʙʦʣʴ ʚ ʛʦʨʣʝ (36,6%), ʦʜʳʰʢʘ (23,6%) ʠ ʪʦʰʥʦʪʘ (21,3%) ʚʩʪʨʝʯʘʣʠʩʴ ʨʝʞʝ. ʋ 27,4% 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʙʝʩʩʠʤʧʪʦʤʥʦʝ ʪʝʯʝʥʠʝ ʙʦʣʝʟʥʠ. ɺʳʷʚʣʝʥʘ ʧʨʷʤʘʷ 

ʩʣʘʙʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʪʘʙʘʢʦʢʫʨʝʥʠʝʤ ʠ ʥʘʣʠʯʠʝʤ ʩʠʤʧʪʦʤʦʚ (ʢʘʰʝʣʴ, 

ʦʜʳʰʢʘ) COVID-19 (r=0.39) ʫ ʩʪʫʜʝʥʪʦʚ. 

ʆʪʤʝʯʝʥʘ ʥʝʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʭʚʘʪʘ ʩʪʫʜʝʥʪʦʚ ʫʩʣʫʛʘʤʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ɺ ʨʘʤʢʘʭ 

ʯʨʝʟʚʳʯʘʡʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʫʜʝʣʷʣʦʩʴ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʫʚʝʣʠʯʝʥʠʶ ʤʘʩʰʪʘʙʦʚ 

ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ ʚ ʩʪʘʮʠʦʥʘʨʘʭ (66,3%), ʘ ʥʝ ʦʢʘʟʘʥʠʶ ʇʄʉʇ (17,15%). 16,56% 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʚʦʦʙʱʝ ʥʝ ʦʙʨʘʱʘʣʠʩʴ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʠʣʠ ʥʝ ʠʤʝʣʠ ʜʦʩʪʫʧʘ ʢ 

ʫʩʣʫʛʘʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

59,8% (n=447) ʘʥʢʝʪʠʨʦʚʘʥʥʳʭ ʚʳʧʦʣʥʷʣʦʩʴ ʇʎʈ-ʪʝʩʪʠʨʦʚʘʥʠʝ. ʇʨʠ ʵʪʦʤ 62,2% 

(n=278) ʩʪʫʜʝʥʪʦʚ ʥʝ ʠʤʝʣʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ COVID-19. ʆʧʨʝʜʝʣʝʥʠʝ ʘʥʪʠʪʝʣ ʢ SARS-CoV-2 

ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʮʝʣʦʤ ʫ 28,51% (n=213) ʦʧʨʦʰʝʥʥʳʭ. ʇʎʈ-ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʰʣʠ 25,9% 

ʩʪʫʜʝʥʪʦʚ ʂʈʉʋ, 21% ð ʆʰɻʋ, 14,5% ð ɾʘɻʋ ʠ ʅʀʄʉʀ. 

ʋʨʦʚʥʠ ʬʠʙʨʠʥʦʛʝʥʘ ʠ D-ʜʠʤʝʨʘ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫ 9,4% ʠ 7,1% 

ʦʧʨʦʰʝʥʥʳʭ ʩʪʫʜʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ, ʫ ʩʪʫʜʝʥʪʦʚ ʆʰɻʋ ʯʘʩʪʦʪʘ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ 

ʬʠʙʨʠʥʦʛʝʥʘ ʙʳʣʦ ʚʳʰʝ (13,6%). ʆʮʝʥʢʘ ʫʨʦʚʥʷ ɼ-ʜʠʤʝʨʦʚ ʯʘʱʝ ʧʨʦʚʦʜʠʣʘʩʴ (8,9%) ʩʨʝʜʠ 
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ʩʪʫʜʝʥʪʦʚ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ɾʘɻʋ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʉʈɹ ʦʧʨʝʜʝʣʷʣʘʩʴ ʫ 

7,1% ʩʪʫʜʝʥʪʦʚ ʂʈʉʋ, 6,9% ð ʆʰɻʋ, 4,9% ð ɾʘɻʋ ʠ ʅʀʄʉʀ. 

22,6% (n=169) ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʨʦʰʣʠ ʨʝʥʪʛʝʥʦʛʨʘʬʠʶ ʠ 16,8% (n=126) ʪʦʤʦʛʨʘʬʠʶ 

ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʪʘʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʚʠʜʦʚ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʧʨʦʙʣʝʤʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʠ ʬʠʥʘʥʩʦʚʦʡ 

ʜʦʩʪʫʧʥʦʩʪʴʶ ʂʊ. 

ɺ ʩʪʨʫʢʪʫʨʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʧʨʠ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʫ 

ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʝʞʠ ʦʪʯʝʪʣʠʚʦ ʧʨʝʦʙʣʘʜʘʣʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʠ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ (75,1%). 21,9% (n=37) ʘʥʢʝʪʠʨʦʚʘʥʥʳʭ ʣʝʯʝʥʠʝ ʥʝ 

ʪʨʝʙʦʚʘʣʦʩʴ, ʠʣʠ ʦʥʠ ʥʝ ʣʝʯʠʣʠʩʴ ʧʦ ʜʨʫʛʠʤ ʧʨʠʯʠʥʘʤ. 2,9% (n=5) ʩʪʫʜʝʥʪʦʚ ʧʨʝʜʧʦʯʠʪʘʣʠ 

ʩʨʝʜʩʪʚʘ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʳ. 

ʋ ʩʪʫʜʝʥʪʦʚ ʩ ʩʠʤʧʪʦʤʘʤʠ COVID-19 (n=169) ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʪʝʨʘʧʠʷ ʧʨʦʚʦʜʠʣʘʩʴ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʥʪʠʙʠʦʪʠʢʦʚ ʧʝʥʠʮʠʣʣʠʥʦʚʦʛʦ ʨʷʜʘ (32,5%), ʤʘʢʨʦʣʠʜʘʤʠ (18,9%), 

ʬʪʦʨʭʠʥʦʣʦʥʘʤʠ (18,9%) ʠ ʮʝʬʘʣʦʩʧʦʨʠʥʘʤʠ (17,7%). ʍʘʨʘʢʪʝʨ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʪʝʨʘʧʠʠ 

ʧʨʠ COVID-19 ʦʪʣʠʯʘʣʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʨʝʛʠʦʥʘʤ ʂʈ. ʊʘʢ, ʩʪʫʜʝʥʪʘʤ ʂʈʉʋ ʯʘʱʝ 

ʥʘʟʥʘʯʘʣʠʩʴ ʧʝʥʠʮʠʣʣʠʥʳ (27,6%), ʤʘʢʨʦʣʠʜʳ (21,1%). ɺ ʆʰʝ ʪʘʢʞʝ ʧʦ ʯʘʩʪʦʪʝ ʥʘʟʥʘʯʝʥʠʷ 

ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʙʳʣʠ ʧʝʥʠʮʠʣʣʠʥʳ (57,1%) ʠ ʮʝʬʘʣʦʩʧʦʨʠʥʳ (28,6%). ɺ ɾʘʣʘʣ-ɸʙʘʜʝ 

ʧʨʝʜʧʦʯʠʪʘʣʠ ʥʘʟʥʘʯʘʪʴ ʬʪʦʨʭʠʥʦʣʦʥʳ (33,3%) ʠ ʧʝʥʠʮʠʣʣʠʥʳ (27,7%). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʝʯʝʥʠʝ COVID-19 ʫ ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʝʞʠ ʠʤʝʣʦ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ, 

ʚ ʯʘʩʪʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʝ ʯʘʩʪʦ (62,2%) ʧʨʦʪʝʢʘʣʦ ʙʝʩʩʠʤʧʪʦʤʥʦ ʠʣʠ ʩ ʥʝʚʳʨʘʞʝʥʥʦʡ 

ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ. ʀʩʭʦʜʳ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʩʪʫʜʝʥʪʦʚ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ. 

ʆʙʝʩʧʦʢʦʝʥʥʦʩʪʴ ʚʳʟʳʚʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʩʨʝʜʩʪʚ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ COVID-19. 

ʉʪʫʜʝʥʪʘʤ ʜʦʩʪʫʧʥʳ ʙʳʣʠ ʣʠʰʴ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʠʝ ʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ 

ʩʨʝʜʩʪʚʘ. ʇʨʠ ʣʝʯʝʥʠʠ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʚʘʞʝʥ ʣʘʙʦʨʘʪʦʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠ 

ʚʝʨʠʬʠʢʘʮʠʷ ʚʦʟʙʫʜʠʪʝʣʷ. ʂʦʥʪʨʦʣʴ ʩʦʩʪʦʷʥʠʷ ʩʚʝʨʪʳʚʘʶʱʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʠ ʩ ʧʦʤʦʱʴʶ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʪʝʩʪʦʚ ʦʯʝʥʴ ʚʘʞʝʥ, ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʠʤʝʝʪ ʤʝʩʪʦ ʦʛʨʦʤʥʘʷ ʟʘʛʨʫʞʝʥʥʦʩʪʴ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʠ ʦʛʨʘʥʠʯʝʥ ʜʦʩʪʫʧ ʢ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ. ʇʦʥʠʤʘʥʠʝ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ ʥʘ ʚʠʨʫʩʥʫʶ ʠʥʬʝʢʮʠʶ SARS-CoV-2 ʧʦʤʦʞʝʪ ʧʨʠʥʷʪʴ 

ʦʧʪʠʤʘʣʴʥʳʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʦ ʤʝʨʘʭ ʧʦ ʙʦʨʴʙʝ ʩʦ ʚʩʧʳʰʢʦʡ ʥʦʚʦʡ 

ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ.  

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʷʜʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʪʝʩʪʦʚ ʠ ʙʠʦʤʘʨʢʝʨʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʦʙʲʝʢʪʠʚʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʨʠʥʷʪʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ 

ʨʝʰʝʥʠʡ ʧʨʠ ʨʘʟʚʠʪʠʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ COVID-19 ʩʦʩʪʦʷʥʠʡ ʠ ʦʩʣʦʞʥʝʥʠʡ. ɺ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʵʪʦ ʢʘʩʘʝʪʩʷ ʤʝʪʦʜʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘʨʫʰʝʥʠʡ ʩʠʩʪʝʤʳ ʛʝʤʦʩʪʘʟʘ, ʘ ʪʘʢʞʝ 

ʙʠʦʤʘʨʢʝʨʦʚ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ. ʈʝʥʪʛʝʥʦʛʨʘʬʠʷ ʣʝʛʢʠʭ ʠʤʝʝʪ ʥʠʟʢʫʶ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʠʟʤʝʥʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʠʨʫʩʥʳʤʠ ʧʦʨʘʞʝʥʠʷʤʠ ʣʝʛʢʠʭ 

ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ, ʥʦ ʧʨʠ ʨʘʟʚʝʨʥʫʪʦʡ ʢʘʨʪʠʥʝ ʟʘʙʦʣʝʚʘʥʠʷ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʛʢʠʭ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʧʝʨʚʠʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʦʙʲʝʤʝ 

ʧʥʝʚʤʦʥʠʠ. ʇʨʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ 

ʢʣʝʪʢʠ ʧʨʦʚʝʜʝʥʠʝ ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ ʣʝʛʢʠʭ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ. 
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ʦʩʣʦʞʥʠʪʴ ʪʝʯʝʥʠʝ ʵʪʦʡ ʥʦʚʦʡ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʝʪʬʦʨʤʠʥ ð ɻ ʪʦ 

ʘʥʪʠʛʠʧʝʨʛʣʠʢʝʤʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ ʩ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ, ʢʦʪʦʨʳʡ ʩʥʠʤʘʝʪ 

ʚʳʨʘʞʝʥʥʦʝ ʚʦʩʧʘʣʝʥʠʝ ʠ ʫʤʝʥʴʰʘʝʪ ʧʦʚʨʝʞʜʝʥʠʝ ʣʝʛʦʯʥʦʡ ʪʢʘʥʠ. ɼʘʥʥʳʡ ʦʙʟʦʨ ʠʤʝʝʪ 

ʮʝʣʴʶ ʦʙʦʙʱʠʪʴ ʠʤʝʶʱʠʝʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʜʘʥʥʳʝ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
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ʤʝʪʬʦʨʤʠʥʘ, ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʤʝʭʘʥʠʟʤʘʭ ʜʝʡʩʪʚʠʷ, ʧʨʠ ʣʝʯʝʥʠʠ COVID-19 ʫ ʧʘʮʠʝʥʪʦʚ  

ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ. 

 

Abstract. Diabetes mellitus is one of the most common comorbidities among patients with 

coronavirus disease 2019 (COVID-19), which can complicate the course of this new viral infection. 

In turn, metformin is an antihyperglycemic drug with an immunomodulatory effect that relieves 

severe inflammation and reduces damage to lung tissue. This review aims to summarize the data 

available in the literature on the possibility of using metformin, its effectiveness and mechanisms of 

action in the treatment of COVID-19 in patients with diabetes mellitus. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʦʥʘʚʠʨʫʩ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, COVID-19, ʤʝʪʬʦʨʤʠʥ, SARS-CoV-2. 

 

Keywords: coronavirus, diabetes mellitus, COVID-19, metformin, SARS-CoV-2. 

 

ɺ ʢʦʥʮʝ ʜʝʢʘʙʨʷ 2019 ʛ. ʚ ʙʦʣʴʥʠʮʳ ʛʦʨʦʜʘ ʋʭʘʥʴ, ʧʨʦʚʠʥʮʠʷ ʍʫʙʵʡ, ʂʠʪʘʡ, ʧʦʩʪʫʧʠʣʘ 

ʛʨʫʧʧʘ ʧʘʮʠʝʥʪʦʚ ʩ ʧʥʝʚʤʦʥʠʝʡ [1]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʚʦʟʙʫʜʠʪʝʣʴ ʵʪʦʡ ʧʥʝʚʤʦʥʠʠ, ʧʦʣʫʯʠʚʰʠʡ ʥʘʟʚʘʥʠʝ SARS-

CoV-2 (Severe Acute Respiratory Syndrome CoronaVirus-2, ʚʪʦʨʦʡ ʢʦʨʦʥʘʚʠʨʫʩ ʪʷʞʝʣʦʛʦ 

ʦʩʪʨʦʛʦ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʩʠʥʜʨʦʤʘ), ʘ ʥʦʚʘʷ ʢʦʨʦʥʘʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ 

COVID-2019 (COrona Virus Disease 2019, ʢʦʨʦʥʘʚʠʨʫʩʥʘʷ ʙʦʣʝʟʥʴ 2019 ʛ). COVID-19 ʙʳʩʪʨʦ 

ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʚ ʜʨʫʛʠʝ ʩʪʨʘʥʳ ʠ ʢʦʥʪʠʥʝʥʪʳ ʧʣʘʥʝʪʳ, ʧʦʵʪʦʤʫ  ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ɺʆɿ) 11 ʤʘʨʪʘ 2020 ʛ. ʦʙʲʷʚʠʣʘ ʝʛʦ ʧʘʥʜʝʤʠʝʡ [3]. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 11 ʤʘʷ 

2021 ʛ.  ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʩʚʳʰʝ 159 ʤʣʥ. ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʙʦʣʝʝ 3,3 ʤʣʥ. ʩʤʝʨʪʝʡ ʧʦ 

ʚʩʝʤʫ ʤʠʨʫ. ɺ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʪʠʚ ʥʦʚʦʡ 

ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʢʘʢʠʭ-ʣʠʙʦ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ 

ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ (ʙʝʟ ʢʘʢʦʛʦ-ʣʠʙʦ ʜʦʢʘʟʘʥʥʦʛʦ ʵʬʬʝʢʪʘ) ʨʘʟʣʠʯʥʳʝ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʝʧʘʨʘʪʳ  (ʥʘʧʨʠʤʝʨ, ʭʣʦʨʦʭʠʥ, ʣʦʧʠʥʘʚʠʨ / ʨʠʪʦʥʘʚʠʨ, ʬʘʚʠʧʠʨʘʚʠʨ ʠ ʪʦʮʠʣʠʟʫʤʘʙ)  [5], ʚ 

ʪʦ ʞʝ ʚʨʝʤʷ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʘʛʝʥʪʳ (ʥʘʧʨʠʤʝʨ, ʨʝʤʜʝʩʠʚʠʨ) ʦʢʘʟʘʣʠ ʣʠʰʴ ʥʝʙʦʣʴʰʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʜʣʷ ʚʳʟʜʦʨʦʚʣʝʥʠʷ [6]. ʇʦʞʠʣʳʝ ʣʶʜʠ, ʘ ʪʘʢʞʝ ʧʘʮʠʝʥʪʳ ʩ 

ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʚʢʣʶʯʘʷ ʛʠʧʝʨʪʦʥʠʶ, ʜʠʘʙʝʪ, ʠʰʝʤʠʯʝʩʢʫʶ ʙʦʣʝʟʥʴ 

ʩʝʨʜʮʘ ʠ ʭʨʦʥʠʯʝʩʢʫʶ ʦʙʩʪʨʫʢʪʠʚʥʫʶ ʙʦʣʝʟʥʴ ʣʝʛʢʠʭ, ʚʦʰʣʠ ʚ ʯʠʩʣʦ ʣʠʮ, ʥʘʠʙʦʣʝʝ 

ʧʦʜʚʝʨʞʝʥʥʳʭ ʥʝ ʪʦʣʴʢʦ ʨʠʩʢʫ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʥʦ ʠ ʩʤʝʨʪʥʦʩʪʠ ʦʪ COVID-19 [7]. 

ɹʦʣʴʥʳʝ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ (ʉɼ) ʦʢʘʟʘʣʠʩʴ ʩʘʤʦʡ ʫʷʟʚʠʤʦʡ ʢʘʪʝʛʦʨʠʝʡ ʣʠʮ, 

ʧʦʩʪʨʘʜʘʚʰʝʡ ʦʪ ʚʠʨʫʩʥʦʡ ʧʘʥʜʝʤʠʠ COVID-19. ʇʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʜʘʥʥʳʤ, ʣʝʪʘʣʴʥʦʩʪʴ 

ʙʦʣʴʥʳʭ ʉɼ ʦʪ ʥʦʚʦʛʦ ʢʦʨʦʥʘʚʠʨʫʩʘ ʙʳʣʘ ʟʥʘʯʠʤʦ ʚʳʰʝ, ʯʝʤ ʣʠʮ ʙʝʟ ʉɼ: ʚ ʂʠʪʘʝ ð 7,8 

ʧʨʦʪʠʚ 2,7%, ʚ ʉʐɸ ð 28,8 ʧʨʦʪʠʚ 6,2%, ʚ ɸʥʛʣʠʠ ð 31,4 ʧʨʦʪʠʚ 14,2% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

[8ī10].  

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʣʝʪʘʣʴʥʦʩʪʴ ʙʦʣʴʥʳʭ ʉɼ2 ʩʦʩʪʘʚʠʣʘ 15,2%, ʯʪʦ ʚ 2 ʨʘʟʘ 

ʚʳʰʝ, ʯʝʤ ʚ ʂʠʪʘʝ, ʥʦ ʚ 2 ʨʘʟʘ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʉʐɸ ʠ ɸʥʛʣʠʝʡ [11].  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʘʙʝʪʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ ʠ ʫʨʦʚʥʠ ʙʠʦʤʘʨʢʝʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʩʧʘʣʝʥʠʝʤ, 

ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʉɼ, ʯʪʦ ʜʘʣʦ ʦʩʥʦʚʘʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʉɼ ʢʘʢ 

ʦʩʥʦʚʥʦʡ ʬʘʢʪʦʨ ʨʠʩʢʘ  ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʩʭʦʜʦʚ SARS- CoV-2 [12].  

ʂʨʦʤʝ ʪʦʛʦ, ʉɼ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʭ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʨʝʜʠ 

ʧʘʮʠʝʥʪʦʚ ʩ COVID-19, ʯʪʦ ʚ 14ï32% ʩʣʫʯʘʝʚ ʧʨʠʚʦʜʠʪ ʠʭ  ʢ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ  ʚ ʦʪʜʝʣʝʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ (ʆʀʊ) [13]. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʙʳʣʠ ʧʨʝʜʧʦʣʦʞʝʥʳ ʨʘʟʣʠʯʥʳʝ 
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ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʪʷʞʝʩʪʠ ʠ ʧʦʚʳʰʝʥʥʦʤʫ ʨʠʩʢʫ ʨʘʟʚʠʪʠʷ 

COVID-19 ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ, ʚʢʣʶʯʘʷ ʪʘʢʠʝ ʢʘʢ ʧʦʚʳʰʝʥʥʳʝ ʵʢʩʧʨʝʩʩʠʠ ʘʥʛʠʦʪʝʥʟʠʥ-

ʧʨʝʚʨʘʱʘʶʱʝʛʦ ʬʝʨʤʝʥʪʘ-2 (ACE2, Angiotensin-Converting Enzyme 2) [14] ʠ ʠʥʪʝʨʣʝʡʢʠʥʘ-6 

(IL-6) [15], ʘ ʪʘʢʞʝ  ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ CD4-ʧʦʟʠʪʠʚʥʳʭ ʊ-ʢʣʝʪʦʢ [16]. 

ʄʝʪʬʦʨʤʠʥ ð ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʡ ʧʨʦʪʠʚʦʜʠʘʙʝʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ ʙʘʟʦʚʦʡ ʪʝʨʘʧʠʠ 

ʧʝʨʚʦʡ ʣʠʥʠʠ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2, ʢʦʪʦʨʳʡ ʥʘ ʞʠʚʦʪʥʳʭ ʤʦʜʝʣʷʭ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ 

ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʟʘ ʩʯʝʪ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʷ ʧʨʦʪʝʠʥʢʠʥʘʟʳ, ʘʢʪʠʚʠʨʦʚʘʥʥʦʡ 

ʘʜʝʥʦʟʠʥʤʦʥʦʬʦʩʬʘʪʦʤ (ɸʄʌ) [17]. ʂʨʫʧʥʦʤʘʩʰʪʘʙʥʦʝ ʦʙʩʝʨʚʘʮʠʦʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʤʝʪʬʦʨʤʠʥ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʥʠʞʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʩʝʣʝʥʠʝʤ ʚ ʮʝʣʦʤ [18]. ʆʜʥʘʢʦ ʙʫʜʝʪ ʣʠ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʤ ʚ ʪʝʨʘʧʠʠ COVID-19 ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ  ʠ ʢʘʢ ʦʥʦ ʦʪʨʘʟʠʪʩʷ ʥʘ 

ʨʠʩʢʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʩʭʦʜʦʚ ʵʪʦʡ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ? 

ɺʥʝʩʝʥʠʝ ʷʩʥʦʩʪʠ ʚ ʵʪʦʪ ʥʝʧʨʦʩʪʦʡ ʠ ʚʘʞʥʳʡ ʚʦʧʨʦʩ, ʘ ʠʤʝʥʥʦ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʬʦʨʤʠʥʘ ʠ ʦʩʥʦʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʝʛʦ ʜʝʡʩʪʚʠʷ ʧʨʠ COVID-19 ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤ ʉɼ ʠ ʷʚʠʣʦʩʴ ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʦʙʟʦʨʘ. 

 

ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʬʦʨʤʠʥʘ ʚ ʣʝʯʝʥʠʠ COVID-19 ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʨʘʙʦʪ ʧʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʝʪʬʦʨʤʠʥʘ ʧʨʠ ʣʝʯʝʥʠʠ COVID-19. ʊʘʢ, ʚ ʜʝʚʷʪʠ ʠʟ ʯʝʪʳʨʥʘʜʮʘʪʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʩʪʘʪʝʡ 

ʘʚʪʦʨʳ ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʤʝʪʬʦʨʤʠʥ ʥʝ ʪʦʣʴʢʦ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʣʦʞʝʥ ʜʣʷ ʣʝʯʝʥʠʷ 

COVID-19 ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʘʙʝʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʘʥʪʠʛʠʧʝʨʛʣʠʢʝʤʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʥʦ ʪʘʢʞʝ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠ ʣʝʯʝʥʠʠ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʫ ʣʠʮ, ʥʝ ʩʪʨʘʜʘʶʱʠʭ 

ʜʠʘʙʝʪʦʤ, ʢʘʢ ʯʘʩʪʴ ʧʨʦʪʦʢʦʣʘ ʣʝʯʝʥʠʷ [20ï22, 24, 26, 28ï30, 32). ɺ ʪʨʝʭ ʨʘʙʦʪʘʭ ʥʝ 

ʩʦʜʝʨʞʠʪʩʷ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʤʥʝʥʠʷ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʬʦʨʤʠʥʘ ʚ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʮʝʣʷʭ 

[19, 25, 27], ʠ ʣʠʰʴ ʚ ʜʚʫʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʘʚʪʦʨʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʤʝʪʬʦʨʤʠʥ ʥʝ ʩʣʝʜʫʝʪ 

ʧʨʠʤʝʥʷʪʴ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʠʥʬʝʢʮʠʝʡ SARS-CoV-2 [23, 31]. ʉʨʝʜʠ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

Bramante et al. [28] ʦʪʤʝʯʘʶʪ, ʯʪʦ ʤʝʪʬʦʨʤʠʥ ʦʙʣʘʜʘʝʪ ʧʦʣʦʩʧʝʮʠʬʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ ʠ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ  ʵʬʬʝʢʪ ʝʛʦ ʦʩʦʙʝʥʥʦ ʚʳʨʘʞʝʥ ʫ ʞʝʥʱʠʥ ʩ ʜʠʘʙʝʪʦʤ ʠʣʠ ʦʞʠʨʝʥʠʝʤ. Chen 

et al. [29] ʩʦʦʙʱʘʶʪ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʤʝʪʬʦʨʤʠʥʘ ʥʘ ʪʝʯʝʥʠʝ COVID-19 ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʘʙʝʪʦʤ, ʭʦʪʷ ʵʪʦʪ ʵʬʬʝʢʪ ʥʝ ʙʳʣ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ. ʅʘʧʨʦʪʠʚ, Bornstein 

et al. [31] ʩʯʠʪʘʶʪ, ʯʪʦ ʤʝʪʬʦʨʤʠʥ ʥʝ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʧʘʮʠʝʥʪʘʤ ʩ ʪʷʞʝʣʳʤʠ ʩʠʤʧʪʦʤʘʤʠ 

COVID-19, ʭʦʪʷ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʣʝʛʢʠʤʠ ʠʣʠ ʫʤʝʨʝʥʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ  ʝʛʦ ʧʨʠʝʤ ʥʝ 

ʧʨʦʪʠʚʦʧʦʢʘʟʘʥ. 

 

ɺʣʠʷʥʠʝ ʤʝʪʬʦʨʤʠʥʘ ʥʘ ʢʣʠʥʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ, ʩʤʝʨʪʴ ʚ ʙʦʣʴʥʠʮʝ ʠ ʧʣʦʭʦʡ ʧʨʦʛʥʦʟ 

(ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʜʦ ʪʷʞʝʣʦʛʦ ʠʣʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ) ʙʳʣʠ ʧʨʝʜʤʝʪʦʤ ʦʙʩʫʞʜʝʥʠʷ 

ʠ ʩʣʫʞʠʣʠ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʚ ʧʨʠ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʝʪʬʦʨʤʠʥʘ ʧʨʠ ʣʝʯʝʥʠʠ COVID-19 ʚ ʪʨʝʭ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 

ʊʘʢ, Luo et al. [30] ʠ Chen et al. [29] ʥʝ ʚʳʷʚʠʣʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ 

ʤʝʪʬʦʨʤʠʥʘ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ Luo et al.  

[30] ʥʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʠʤʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʤʝʪʬʦʨʤʠʥʦʤ ʠ ʧʣʦʭʠʤ ʧʨʦʛʥʦʟʦʤ. ʏʪʦ 

ʢʘʩʘʝʪʩʷ ʩʣʫʯʘʝʚ ʩʤʝʨʪʠ ʚ ʙʦʣʴʥʠʮʝ, ʪʦ Luo et al. [30] ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʩʥʠʞʝʥʠʝ ʠʭ ʯʠʩʣʘ ʚ ʛʨʫʧʧʝ ʤʝʪʬʦʨʤʠʥʘ, ʘ Bramante et al. [28] ʩʦʦʙʱʠʣʠ ʦʙ ʝʛʦ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʤ ʵʬʬʝʢʪʝ ʪʦʣʴʢʦ ʫ ʞʝʥʱʠʥ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ Chen et al. 
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[29], ʥʘʧʨʦʪʠʚ, ʥʝ ʚʳʷʚʣʝʥʦ ʢʘʢʦʡ-ʣʠʙʦ ʟʥʘʯʠʤʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʠʝʤʦʤ ʤʝʪʬʦʨʤʠʥʘ ʠ 

ʩʥʠʞʝʥʠʝʤ ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʦʡ ʩʤʝʨʪʥʦʩʪʠ.  

 

ɺʦʟʤʦʞʥʳʝ ʤʝʭʘʥʠʟʤʳ ʜʝʡʩʪʚʠʷ ʤʝʪʬʦʨʤʠʥʘ  ʥʘ ʠʥʬʝʢʮʠʶ SARS-CoV-2 

ɺʦʟʤʦʞʥʳʝ ʤʝʭʘʥʠʟʤʳ ʜʝʡʩʪʚʠʷ ʤʝʪʬʦʨʤʠʥʘ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʚ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʩʪʘʪʴʷʭ, 

ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʢʘʪʝʛʦʨʠʡ. ɺʦ-ʧʝʨʚʳʭ, El-Arabey et al.  [22] ʠ Kow et al.  

[25] ʦʪʤʝʯʘʶʪ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʚʝʩʘ, ʚʳʟʚʘʥʥʦʝ ʤʝʪʬʦʨʤʠʥʦʤ, ʤʦʞʝʪ ʠʤʝʪʴ ʫʤʝʨʝʥʥʳʡ 

ʟʘʱʠʪʥʳʡ ʵʬʬʝʢʪ ʦʪ SARS-CoV-2, ʦʩʦʙʝʥʥʦ ʫ ʧʦʞʠʣʳʭ ʣʶʜʝʡ. ɺʦ-ʚʪʦʨʳʭ, ʧʫʪʠ 

ʘʜʝʥʦʟʠʥʤʦʥʦʬʦʩʬʘʪ-ʘʢʪʠʚʠʨʫʝʤʦʡ ʧʨʦʪʝʠʥʢʠʥʘʟʳ (AMPK), ʚʣʠʷʶʱʠʝ ʥʘ ʵʢʩʧʨʝʩʩʠʶ 

ACE2, ʨʝʮʝʧʪʦʨʘ SARS-CoV-2, ̫ʚʣʷʶʪʩʷ ʝʱʝ ʦʜʥʠʤ ʤʝʭʘʥʠʟʤʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʤʦʜʫʣʠʨʦʚʘʪʴʩʷ ʤʝʪʬʦʨʤʠʥʦʤ [20, 26-28]. ʊʘʢ, Penlioglou et al. [26], Sharma et al. [20] ʠ 

Bramante et al. [28] ʫʧʦʤʠʥʘʶʪ ʦ ʟʘʱʠʪʥʦʡ ʨʦʣʠ ʤʝʪʬʦʨʤʠʥʘ ʟʘ ʩʯʝʪ ʪʘʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʢʘʢ 

ʩʥʠʞʝʥʠʝ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ [26], ʧʦʚʳʰʝʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ACE2 [20], 

ʙʘʣʘʥʩʠʨʦʚʘʥʠʝ ʨʝʥʠʥ-ʘʥʛʠʦʪʝʥʟʠʥ-ʘʣʴʜʦʩʪʝʨʦʥʦʚʦʡ ʩʠʩʪʝʤʳ [20], ʤʦʜʫʣʷʮʠʷ ʨʝʮʝʧʪʦʨʘ 

ACE2 [28] ʠ ʢʦʥʪʨʦʣʴ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ [28]. ʆʜʥʘʢʦ Ursini et al. [27] ʧʨʝʜʧʦʣʘʛʘʶʪ, 

ʯʪʦ ʠʟʙʳʪʦʯʥʘʷ ʵʢʩʧʨʝʩʩʠʷ ACE2 ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʫʪʠ AMPK ʤʦʞʝʪ ʧʦʜʚʝʨʛʥʫʪʴ ʧʘʮʠʝʥʪʦʚ ʩ 

ʜʠʘʙʝʪʦʤ ʙʦʣʝʝ ʚʳʩʦʢʦʤʫ ʨʠʩʢʫ ʟʘʨʘʞʝʥʠʷ SARS-CoV-2. ʊʨʝʪʴʷ ʢʘʪʝʛʦʨʠʷ ʤʝʭʘʥʠʟʤʦʚ 

ʜʝʡʩʪʚʠʷ ʩʚʷʟʘʥʘ ʩ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʮʠʝʡ ʣʘʢʪʘʪʘ ʠʟ-ʟʘ ʤʝʪʬʦʨʤʠʥʘ, ʚʩʣʝʜʩʪʚʠʝ ʢʦʪʦʨʦʛʦ 

ʚʦʟʥʠʢʘʶʱʠʡ ʣʘʢʪʦʘʮʠʜʦʟ ʤʦʞʝʪ ʙʳʪʴ ʝʱʝ ʦʜʥʠʤ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʚʳʩʦʢʦʡ 

ʯʘʩʪʦʪʳ ʠʥʬʝʢʮʠʡ ʫ ʧʘʮʠʝʥʪʦʚ, ʧʨʠʥʠʤʘʶʱʠʭ ʜʘʥʥʳʡ ʧʨʝʧʘʨʘʪ [23, 25, 31]. ɺ-ʯʝʪʚʝʨʪʳʭ, 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʤʝʪʬʦʨʤʠʥʘ ʤʦʞʝʪ ʟʘʱʠʪʠʪʴ ʧʘʮʠʝʥʪʦʚ, ʧʨʠʥʠʤʘʶʱʠʭ 

ʤʝʪʬʦʨʤʠʥ, ʦʪ SARS-CoV-2 ʪʘʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʢʘʢ ʧʦʜʘʚʣʝʥʠʝ ʮʠʪʦʢʠʥʦʚʳʭ ʙʫʨʴ [21, 30, 

32], ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʢʨʠʟʠʩʘ IL-6 [21] ʠ ʤʦʜʫʣʷʮʠʷ ʩʦʩʪʘʚʘ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ [21]. ɺ-

ʧʷʪʳʭ, ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʥʝʡʪʨʦʬʠʣʦʚ ʠ ʫʣʫʯʰʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʥʝʡʪʨʦʬʠʣʦʚ ʠ 

ʣʠʤʬʦʮʠʪʦʚ ï ʝʱʝ ʦʜʠʥ ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʤʝʪʬʦʨʤʠʥʘ ʧʨʦʪʠʚ COVID-19 ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʨʘʥʝʝ ʩʫʱʝʩʪʚʦʚʘʚʰʠʤ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ [19, 28]. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʪʠʤ ʦʩʥʦʚʥʳʤ 

ʤʝʭʘʥʠʟʤʘʤ, ʤʝʪʬʦʨʤʠʥ ʤʦʞʝʪ ʠʛʨʘʪʴ ʨʦʣʴ ʚ ʟʘʱʠʪʝ ʠʣʠ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʩ 

ʜʠʘʙʝʪʦʤ ʢ ʠʥʬʝʢʮʠʠ SARS-CoV-2 ʜʨʫʛʠʤʠ ʨʘʟʣʠʯʥʳʤʠ ʧʫʪʷʤʠ, ʚʢʣʶʯʘʷ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʚʠʪʘʤʠʥʘ B12 ʠ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʶ [25], ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʧʫʪʠ PI3K / AKT / mTOR [20], 

ʫʤʝʥʴʰʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʦʤʙʦʚ [28], ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʣʝʛʢʠʭ ʠ ʬʠʙʨʦʟʘ [24, 

30], ʧʨʝʨʳʚʘʥʠʝ ʵʥʜʦʮʠʪʘʨʥʦʛʦ ʮʠʢʣʘ ʠʟ-ʟʘ ʩʥʠʞʝʥʠʷ ʢʠʩʣʦʪʥʦʩʪʠ ʵʥʜʦʩʦʤ ʠ ʣʠʟʦʩʦʤ [24] ʠ 

ʨʝʜʫʢʮʠʷ ʪʘʢʠʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʢʘʢ IL-6 [21, 28, 29] ʠ TNF-Ŭ [28]. 

 

ʆʙʩʫʞʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʙʦʣʴʰʠʥʩʪʚʦ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦ, 

ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʬʦʨʤʠʥʘ ʚ ʩʭʝʤʝ ʣʝʯʝʥʠʷ ʜʠʘʙʝʪʠʯʝʩʢʠʭ ʠ ʥʝʜʠʘʙʝʪʠʯʝʩʢʠʭ ʧʘʮʠʝʥʪʦʚ 

ʩ COVID-19 ̫ʚʣʷʝʪʩʷ ʧʦʣʝʟʥʳʤ. ʊʦʣʴʢʦ ʚ ʜʚʫʭ ʠʟ ʥʠʭ  ʘʚʪʦʨʳ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʝʪʬʦʨʤʠʥ ʥʝ 

ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʪʷʞʝʣʳʭ ʬʦʨʤʘʭ COVID-19, ʥʝ ʟʘʧʨʝʱʘʷ, ʦʜʥʘʢʦ, ʧʨʠʤʝʥʝʥʠʝ ʝʛʦ 

ʧʨʠ ʫʤʝʨʝʥʥʳʭ ʠ ʣʝʛʢʠʭ ʩʣʫʯʘʷʭ ʠʥʬʝʢʮʠʠ. 

ʅʦʚʘʷ ʢʦʨʦʥʘʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ  ʘʩʩʦʮʠʠʨʦʚʘʥʘ  ʩ ʧʣʦʭʠʤ ʧʨʦʛʥʦʟʦʤ ʠ ʧʦʚʳʰʝʥʥʦʡ 

ʩʤʝʨʪʥʦʩʪʴʶ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ. ʂʨʦʤʝ ʪʦʛʦ, ʣʝʯʝʥʠʝ ʜʠʘʙʝʪʘ ʫ ʧʘʮʠʝʥʪʦʚ, ʩʪʨʘʜʘʶʱʠʭ 

COVID-19, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʨʴʝʟʥʫʶ ʢʣʠʥʠʯʝʩʢʫʶ ʧʨʦʙʣʝʤʫ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʜʘʥʥʳʡ ʦʙʟʦʨ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ 

ʤʝʪʬʦʨʤʠʥʘ ʧʨʠ ʣʝʯʝʥʠʠ ʧʘʮʠʝʥʪʦʚ ʩ COVID-19, ʩʪʨʘʜʘʶʱʠʭ ʜʠʘʙʝʪʦʤ. ʄʝʪʬʦʨʤʠʥ, ʚ 

ʢʘʯʝʩʪʚʝ ʘʛʝʥʪʘ ʪʝʨʘʧʠʠ, ʤʦʞʝʪ ʤʦʜʫʣʠʨʦʚʘʪʴ ʠʤʤʫʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʝʪ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʦʩʪʨʦʛʦ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʜʠʩʪʨʝʩʩ-ʩʠʥʜʨʦʤʘ (ʆʈɼʉ). 
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ʇʦʩʢʦʣʴʢʫ ʝʩʪʴ ʥʝʢʦʪʦʨʳʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʩʭʦʜʩʪʚʘ ʤʝʞʜʫ COVID-19 ʠ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ, 

ʪʘʢʠʝ ʢʘʢ ʛʠʧʝʨʛʣʠʢʝʤʠʷ, ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ ʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ, ʥʝ ʣʠʰʝʥʳ 

ʦʩʥʦʚʘʥʠʡ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʤʝʪʬʦʨʤʠʥ, ʦʙʣʘʜʘʷ ʪʘʢʠʤʠ ʵʬʬʝʢʪʘʤʠ, ʢʘʢ 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʥʠʞʘʪʴ ʫʨʦʚʥʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ (IL-6 ʠ TNF-ʘʣʴʬʘ), ʘ ʪʘʢʞʝ 

ʧʦʚʳʰʘʪʴ ʫʨʦʚʝʥʴ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ (IL-10), ʤʦʞʝʪ ʠʛʨʘʪʴ ʧʦʣʝʟʥʫʶ ʨʦʣʴ ʚ 

ʩʥʠʞʝʥʠʠ ʦʩʣʦʞʥʝʥʠʡ COVID-19 ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ [33]. ʄʝʪʬʦʨʤʠʥ ʠʥʜʫʮʠʨʫʝʪ 

ʦʙʨʘʟʦʚʘʥʠʝ ʤʘʢʨʦʬʘʛʦʚ M2 ʠ ʊ-ʨʝʛʫʣʷʪʦʨʥʳʭ ʢʣʝʪʦʢ, ʘ ʪʘʢʞʝ ʊ-ʢʣʝʪʦʢ ʧʘʤʷʪʠ CD8, 

ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʠʥʠʤʠʟʠʨʫʶʪ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ [34]. ʆʜʥʘʢʦ ʚ ʥʝʢʦʪʦʨʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦ ʣʝʢʘʨʩʪʚʦ ʚ ʧʨʦʪʦʢʦʣʝ ʣʝʯʝʥʠʷ COVID-

19. ʌʘʢʪʠʯʝʩʢʠ, ʫ ʧʘʮʠʝʥʪʦʚ, ʩʪʨʘʜʘʶʱʠʭ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, ʨʝʩʧʠʨʘʪʦʨʥʳʤ 

ʜʠʩʪʨʝʩʩ-ʩʠʥʜʨʦʤʦʤ, ʩʝʧʩʠʩʦʤ ʠʣʠ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, ʩʣʝʜʫʝʪ ʧʨʝʢʨʘʪʠʪʴ ʧʨʠʝʤ 

ʤʝʪʬʦʨʤʠʥʘ ʠʟ-ʟʘ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʣʘʢʪʦʘʮʠʜʦʟʘ [31, 35]. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʨʠʩʢ ʘʮʠʜʦʟʘ 

ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʬʦʨʤʠʥʘ ʥʝ ʦʯʝʥʴ ʚʳʩʦʢ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʝʛʦ ʚʩʝ ʞʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, 

ʦʩʦʙʝʥʥʦ ʫ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ.  

ɽʱʝ ʦʜʥʘ ʧʨʦʙʣʝʤʘ, ʢʦʪʦʨʫʶ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʤʝʪʬʦʨʤʠʥ 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʚʩʘʩʳʚʘʥʠʶ ʚʠʪʘʤʠʥʘ B12 ʚ ʢʠʰʝʯʥʠʢʝ, ʠ ʩʥʠʞʘʝʪ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʚʠʪʘʤʠʥʘ B12 ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʥʝʢʦʪʦʨʳʭ ʧʘʮʠʝʥʪʦʚ, ʧʨʠʥʠʤʘʶʱʠʭ 

ʤʝʪʬʦʨʤʠʥ. ʀʟ-ʟʘ ʨʦʣʠ ʚʠʪʘʤʠʥʘ B12 ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʝʛʦ ʜʝʬʠʮʠʪ 

ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʪʴ ʥʘ ʢʣʝʪʦʯʥʳʝ ʠʤʤʫʥʥʳʝ ʦʪʚʝʪʳ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʙʦʣʝʝ ʚʳʩʦʢʦʤʫ ʨʠʩʢʫ ʟʘʨʘʞʝʥʠʷ COVID-19 [36, 37]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʧʘʮʠʝʥʪʦʚ, 

ʧʨʠʥʠʤʘʶʱʠʭ ʤʝʪʬʦʨʤʠʥ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʫʪʠʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʚʠʪʘʤʠʥʘ B12. 

Ursini et al. ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʤʝʪʬʦʨʤʠʥʘ ʩ ACE1 ʠʣʠ ARBs 

(angiotensin II receptor blockers) ʤʦʞʝʪ ʪʝʦʨʝʪʠʯʝʩʢʠ ʧʨʠʚʝʩʪʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʜʦʩʪʫʧʥʦʩʪʠ 

ACE2 ʚ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʷʭ ʠ, ʪʝʤ ʩʘʤʳʤ, ʦʙʣʝʛʯʠʪʴ ʧʨʦʥʠʢʥʦʚʝʥʠʝ  COVID-19 ʚ ʦʨʛʘʥʠʟʤ 

ʯʝʣʦʚʝʢʘ [27]. 

ʂʘʢ ʙʳ ʪʦ ʥʠ ʙʳʣʦ, ʧʣʦʭʦ ʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʜʝʣʘʝʪ ʧʘʮʠʝʥʪʦʚ 

ʉɼ ʙʦʣʝʝ ʩʢʣʦʥʥʳʤʠ ʢ ʙʦʣʴʰʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʦʩʣʦʞʥʝʥʠʡ ʠʣʠ ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʦʡ ʩʤʝʨʪʠ ʠʟ-

ʟʘ COVID-19. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʘʮʠʝʥʪʳ ʩ COVID-19 ʠ ʜʠʘʙʝʪʦʤ 

ʚʳʥʫʞʜʝʥʳ ʥʘʭʦʜʠʪʴʩʷ ʚ ʙʦʣʴʥʠʮʝ ʜʦʣʴʰʝ, ʯʝʤ ʧʘʮʠʝʥʪʳ ʙʝʟ ʜʠʘʙʝʪʘ [38]. ʄʝʪʬʦʨʤʠʥ, 

ʧʦʚʳʰʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠʤʝʶʱʝʛʦʩʷ ʚ ʥʘʣʠʯʠʠ ʠʥʩʫʣʠʥʘ ʠ ʩʥʠʞʘʷ ʚʳʨʘʙʦʪʢʫ ʛʣʶʢʦʟʳ ʚ 

ʧʝʯʝʥʠ, ʦʢʘʟʳʚʘʝʪ ʧʦʥʠʞʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʫʨʦʚʝʥʴ ʛʣʠʢʝʤʠʠ. ɺʦʪ ʧʦʯʝʤʫ ʦʥ ʦʙʳʯʥʦ ʥʝ 

ʚʳʟʳʚʘʝʪ ʛʠʧʦʛʣʠʢʝʤʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʘʙʝʪʦʤ ʠʣʠ ʙʝʟ ʥʝʛʦ [30]. ʆʜʥʘʢʦ, ʧʦʩʢʦʣʴʢʫ 

ʵʬʬʝʢʪʳ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʤʝʪʬʦʨʤʠʥ, ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʭʦʟʷʠʥʘ, ʘ ʥʝ ʥʘ ʩʘʤ 

ʚʠʨʫʩ, ʥʝʣʴʟʷ ʦʞʠʜʘʪʴ ʩʦʢʨʘʱʝʥʠʷ ʧʝʨʠʦʜʘ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʠ ʚʨʝʤʝʥʠ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ 

ʠʟʙʘʚʣʝʥʠʷ ʧʘʮʠʝʥʪʘ ʦʪ ʚʠʨʫʩʘ [30]. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ Luo et al. [30] ʠ Chen et al. [29]  

ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʵʪʦʡ ʛʠʧʦʪʝʟʦʡ. ʆʜʥʘʢʦ ʙʳʣʦ ʚʳʩʢʘʟʘʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʤʝʪʬʦʨʤʠʥ ʤʦʞʝʪ 

ʦʢʘʟʳʚʘʪʴ ʠʥʛʠʙʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʚʠʨʫʩ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ 

ʠʥʩʫʣʠʥʫ [39]. 

ʉʣʝʜʫʶʱʘʷ ʧʨʦʙʣʝʤʘ ð ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʵʬʬʝʢʪʳ ʤʝʪʬʦʨʤʠʥʘ ʫ ʞʝʥʱʠʥ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʤʫʞʯʠʥʘʤʠ [28, 40]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʝʪʬʦʨʤʠʥ ʚʳʟʳʚʘʝʪ ʙʦʣʴʰʝʝ ʩʥʠʞʝʥʠʝ 

TNF-Ŭ ʠ IL-6 ʫ ʞʝʥʱʠʥ, ʯʝʤ ʫ ʤʫʞʯʠʥ [40ï42]. ɺ ʩʪʘʪʴʝ Mackey et al. ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʧʦʜʦʙʥʳʡ ʵʬʬʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʝʢʨʝʮʠʝʡ TNF-Ŭ ʠʟ ʪʫʯʥʳʭ ʢʣʝʪʦʢ ʚ 

ʦʪʚʝʪ ʥʘ ʚʦʩʧʘʣʝʥʠʝ ʫ ʞʝʥʱʠʥ [43]. ɹʦʣʝʝ ʪʦʛʦ, Klein et al. ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʦʣʦʚʳʝ ʛʦʨʤʦʥʳ 

ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ Y-ʭʨʦʤʦʩʦʤʳ ʤʦʛʫʪ ʙʳʪʴ ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʧʦʣʦʚʳʝ ʵʬʬʝʢʪʳ 

ʤʝʪʬʦʨʤʠʥʘ [44]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ Li et al. ʩʯʠʪʘʶʪ, ʯʪʦ, ʭʦʪʷ ʤʝʪʬʦʨʤʠʥ ʫʚʝʣʠʯʠʚʘʝʪ 

ʵʢʩʧʨʝʩʩʠʶ ACE2 ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʫ ʦʙʦʠʭ ʧʦʣʦʚ, ʧʦʩʣʝʜʫʶʱʠʡ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʦʪʚʝʪ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ6. 2021 

https://doi.org/10.33619/2414-2948/67 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 227 

ʤʦʞʝʪ ʨʘʟʣʠʯʘʪʴʩʷ ʫ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ, ʯʪʦ ʪʘʢʞʝ ʤʦʞʝʪ ʠʤʝʪʴ ʦʪʥʦʰʝʥʠʝ ʢ 

ʧʦʣʦʩʧʝʮʠʬʠʯʝʩʢʠʤ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʤʝʪʬʦʨʤʠʥʘ ʫ ʞʝʥʱʠʥ [45]. ʅʘʢʦʥʝʮ, ʤʝʪʬʦʨʤʠʥ 

ʤʦʞʝʪ ʧʦʚʳʰʘʪʴ ʫʨʦʚʝʥʴ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʮʠʪʦʢʠʥʘ IL-10 ʫ ʞʝʥʱʠʥ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ, ʯʝʤ ʫ ʤʫʞʯʠʥ [46, 47]. ʉʦʛʣʘʩʥʦ ʚʳʰʝʩʢʘʟʘʥʥʦʤʫ, ʜʦʢʘʟʘʥʦ, ʯʪʦ ʤʝʪʬʦʨʤʠʥ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʢʘʟʘʣʩʷ ʧʦʣʝʟʥʳʤ  ʜʣʷ ʞʝʥʱʠʥ, ʩʪʨʘʜʘʶʱʠʭ ʉɼ ʠ COVID-19, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʤʫʞʯʠʥʘʤʠ. 

ɺʦʧʨʦʩ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʣʠʷʥʠʷ ʤʝʪʬʦʨʤʠʥʘ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ, ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʫʶ ʩʤʝʨʪʥʦʩʪʴ ʠ ʧʣʦʭʦʡ ʧʨʦʛʥʦʟ ʦʩʪʘʝʪʩʷ ʩʧʦʨʥʳʤ. 

ʇʦʩʢʦʣʴʢʫ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʵʪʠʭ ʮʝʣʷʭ, ʦʛʨʘʥʠʯʝʥʳ, ʘ ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʯʪʦʙʳ ʧʦʜʪʚʝʨʜʠʪʴ ʠʣʠ ʦʧʨʦʚʝʨʛʥʫʪʴ ʘʜʝʢʚʘʪʥʦʩʪʴ ʤʝʪʬʦʨʤʠʥʘ ʚ ʫʤʝʥʴʰʝʥʠʠ 

ʵʪʠʭ ʦʩʣʦʞʥʝʥʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʘʙʝʪʦʤ, ʩʪʨʘʜʘʶʱʠʭ COVID-19. 

ʊʝʢʫʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʦʛʨʘʥʠʯʝʥʦ ʦʪʩʫʪʩʪʚʠʝʤ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʠ ʤʘʣʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʛʦʨʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʙʩʫʞʜʘʝʪʩʷ 

ʪʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʬʦʨʤʠʥʘ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʵʬʬʝʢʪʳ, ʤʝʭʘʥʠʟʤʳ ʜʝʡʩʪʚʠʷ, 

ʦʩʣʦʞʥʝʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʨʫʛʠʤʠ ʜʠʘʙʝʪʠʯʝʩʢʠʤʠ ʠ ʥʝʜʠʘʙʝʪʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʪʝʨʘʧʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʘʙʝʪʦʤ, ʥʝ 

ʠʟʫʯʘʣʠʩʴ. 

ɺʳʚʦʜʳ 

ʇʦʜʳʪʦʞʠʚʘʷ ʠʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʝʪʬʦʨʤʠʥʘ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ COVID-19, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʘʙʝʪʦʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʙʦʣʴʰʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʪʘʢʠʭ ʢʘʢ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʜʠʘʙʝʪʠʯʝʩʢʠʭ ʢʦʛʦʨʪ ʩ COVID-19, ʯʪʦʙʳ 

ʧʦʚʳʩʠʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʜʘʥʥʳʭ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʤʝʪʬʦʨʤʠʥʘ ʥʘ ʪʝʯʝʥʠʝ ʥʦʚʦʡ 

ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʉɼ. ʅʘʢʦʥʝʮ, ʵʪʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʬʬʝʢʪʳ 

ʤʝʪʬʦʨʤʠʥʘ ʩʣʝʜʫʝʪ ʚʩʝʛʜʘ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʚʝʜʝʥʠʠ ʧʘʮʠʝʥʪʦʚ ʞʝʥʩʢʦʛʦ ʧʦʣʘ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʩʣʫʯʘʝ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʪʷʞʝʣʳʤʠ ʩʠʤʧʪʦʤʘʤʠ COVID-

19 ʠ ʦʩʥʦʚʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʥʝʣʴʟʷ ʟʘʙʳʚʘʪʴ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʧʦʙʦʯʥʳʭ 

ʵʬʬʝʢʪʦʚ ʤʝʪʬʦʨʤʠʥʘ, ʪʘʢʠʭ ʢʘʢ ʣʘʢʪʘʪ-ʘʮʠʜʦʟ. 
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ɸʥʥʦʪʘʮʠʷ. ʀʜʠʦʧʘʪʠʯʝʩʢʠʡ ʣʝʛʦʯʥʳʡ ʬʠʙʨʦʟ (ʀʃʌ) ð ɻ ʪʦ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʬʦʨʤʘ 

ʭʨʦʥʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʬʠʙʨʦʟʠʨʫʶʱʝʡ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʡ ʧʥʝʚʤʦʥʠʠ ʥʝʠʟʚʝʩʪʥʦʡ 

ʵʪʠʦʣʦʛʠʠ, ʢʦʪʦʨʘʷ ʧʦʨʘʞʘʝʪ ʪʦʣʴʢʦ ʣʝʛʢʠʝ ʠ ʩʚʷʟʘʥʘ ʩ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤ ʠ/ʠʣʠ 

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʤ ʧʘʪʪʝʨʥʦʤ ʦʙʳʯʥʦʡ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʡ ʧʥʝʚʤʦʥʠʠ. ʂʣʠʥʠʯʝʩʢʠʤ 

ʩʫʙʩʪʨʘʪʦʤ ʀʃʌ ʷʚʣʷʶʪʩʷ ʧʨʦʛʨʝʩʩʠʨʫʶʱʘʷ ʦʜʳʰʢʘ ʠ ʩʫʭʦʡ ʢʘʰʝʣʴ. ʍʘʨʘʢʪʝʨʥʳʡ 

ʘʫʩʢʫʣʴʪʘʪʠʚʥʳʡ ʧʨʠʟʥʘʢ  ʀʃʌ ð ʠʥʩʧʠʨʘʪʦʨʥʘʷ ʢʨʝʧʠʪʘʮʠʷ. ɺʘʞʥʳʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʀʃʌ ʩʣʫʞʠʪ ʬʠʙʨʦʟ. ɺʝʜʫʱʠʡ ʂʊ-ʧʨʠʟʥʘʢ ʀʃʌ ð çʩʦʪʦʚʦʝè ʣʝʛʢʦʝ 

(ʣʦʢʘʣʴʥʳʝ ʚʦʟʜʫʰʥʳʝ ʢʠʩʪʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʩʫʙʧʣʝʚʨʘʣʴʥʦ ʠ ʠʤʝʶʱʠʝ ʩʭʦʜʥʳʝ  ʨʘʟʤʝʨʳ 
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ʦʪ 2ï3 ʜʦ 10 ʤʤ ʩ ʯʝʪʢʦ ʦʪʯʝʨʯʝʥʥʳʤʠ ʩʪʝʥʢʘʤʠ). ɺ ʦʩʥʦʚʥʦʤ ʙʦʣʝʶʪ ʣʠʮʘ ʩʪʘʨʰʝ 60 ʣʝʪ, 

ʯʘʩʪʦ ʢʫʨʠʣʴʱʠʢʠ, ʣʠʙʦ ʠʤʝʶʱʠʝ ʢʫʨʝʥʠʝ ʚ ʘʥʘʤʥʝʟʝ. ʋ 60% ʧʘʮʠʝʥʪʦʚ ʪʝʯʝʥʠʝ ʀʃʌ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ, ʣʝʪʘʣʴʥʳʡ ʠʩʭʦʜ ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ ʚ 40% ʩʣʫʯʘʝʚ. ɺ 30ï50% ʩʣʫʯʘʝʚ ʀʃʌ 

ʪʨʝʙʫʝʪ ʠʩʢʣʶʯʝʥʠʷ ʜʨʫʛʠʭ ʬʦʨʤ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʣʝʛʢʠʭ. ʂ ʥʘʩʪʦʷʱʝʤʫ 

ʚʨʝʤʝʥʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʘʟʠʩʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʚ ʣʝʯʝʥʠʠ ʀʃʌ ʩ ʜʦʢʘʟʘʥʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʷʚʣʷʶʪʩʷ ʥʠʥʪʝʜʘʥʠʙ ʠ ʧʠʨʬʝʥʠʜʦʥ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ 

ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ ʀʃʌ ʫ ʙʦʣʴʥʦʛʦ 63 ʣʝʪ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʣʩʷ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʣʝʯʝʥʠʠ ʚ 

ʦʪʜʝʣʝʥʠʠ ʧʫʣʴʤʦʥʦʣʦʛʠʠ. ʇʨʠʚʝʜʝʥʥʳʡ ʧʨʠʤʝʨ ʦʙʦʩʥʦʚʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʚʳʰʝʥʥʦʡ 

ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʠ ʫ ʚʨʘʯʝʡ-ʧʫʣʴʤʦʥʦʣʦʛʦʚ ʠ ʚʨʘʯʝʡ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ ʧʨʠ ʪʦʣʢʦʚʘʥʠʠ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʙʦʣʝʟʥʠ. 

 

Abstract. Idiopathic pulmonary fibrosis (IPF) is a specific form of chronic progressive 

fibrosing interstitial pneumonia of unknown etiology that affects only the lungs and is associated 

with the histological and / or radiological pattern of common interstitial pneumonia. The clinical 

substrate for IPF is progressive dyspnea and dry cough. The characteristic auscultatory sign of IPF 

is inspiratory crepitus. Fibrosis is an important morphological component of IPF. The leading CT 

sign of IPF is a ñhoneycombò lung (local air cysts located subpleurally and having similar sizes 

from 2ï3 to 10 mm with clearly delineated walls). Mostly people over 60 years old are ill, often 

smokers, or with a history of smoking. In 60% of patients, the course of IPF is progressive, death 

within 5 years in 40% of cases. In 30ï50% of cases, IPF requires the exclusion of other forms of 

interstitial lung disease. To date, it has been established that the basic drugs in the treatment of IPF 

with proven efficacy are nintedanib and pirfenidone. This article presents a clinical case of 

idiopathic pulmonary fibrosis in a 63-year-old patient who was hospitalized in the pulmonology 

department. The given example justifies the need for increased vigilance among pulmonologists and 

general practitioners when interpreting the clinical manifestations of the disease. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʜʠʦʧʘʪʠʯʝʩʢʠʡ ʣʝʛʦʯʥʳʡ ʬʠʙʨʦʟ, ʪʝʯʝʥʠʝ, ʧʨʦʛʥʦʟ, ʥʠʥʪʝʜʘʥʠʙ, 

ʧʠʨʬʝʥʠʜʦʥ, ʚʳʞʠʚʘʝʤʦʩʪʴ. 

 

Keywords: idiopathic pulmonary fibrosis, course, prognosis, nintedanib, pirfenidone, survival. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ ʥʘ ʩʪʨʘʥʠʮʘʭ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʟʜʘʥʠʡ 

ʘʢʪʠʚʥʦ ʦʙʩʫʞʜʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʠʜʠʦʧʘʪʠʯʝʩʢʦʛʦ ʣʝʛʦʯʥʦʛʦ ʬʠʙʨʦʟʘ (ʀʃʌ), ʢʦʪʦʨʳʡ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʤʥʦʛʠʭ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʣʝʛʢʠʭ [1-3]. ɺ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʩʦʦʙʱʝʥʠʷʭ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʀʃʌ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʫʢʣʦʥʥʳʤ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ ʪʝʯʝʥʠʝʤ ʠ 

ʚʳʩʦʢʦʡ ʩʤʝʨʪʥʦʩʪʴʶ [4-6].  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ ʠʜʠʦʧʘʪʠʯʝʩʢʠʭ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʭ ʧʥʝʚʤʦʥʠʡ, 

ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʘʷ ʠ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʥʘʷ ʪʝʨʘʧʠʷ (ʧʨʠ ʥʝ ʚʳʨʘʞʝʥʥʦʩʪʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʠʟʤʝʥʝʥʠʡ) ʥʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʷ ʥʘ ʩʢʦʨʦʩʪʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʀʃʌ [5].  

ʇʦ ʩʦʚʨʝʤʝʥʥʳʤ ʜʘʥʥʳʤ, ʀʃʌ ʵʪʦ ʭʨʦʥʠʯʝʩʢʘʷ ʧʨʦʛʨʝʩʩʠʨʫʶʱʘʷ ʨʝʧʘʨʘʮʠʷ ʠ ʩʢʣʝʨʦʟ 

ʠʥʪʝʨʩʪʠʮʠʷ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʦʪʜʝʣʦʚ ʣʝʛʢʠʭ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʠʦʬʠʙʨʦʙʣʘʩʪʠʯʝʩʢʠʭ ʬʦʢʫʩʦʚ 

ʩ ʥʝʫʩʪʘʥʦʚʣʝʥʥʦʡ ʵʪʠʦʣʦʛʠʝʡ [7, 8]. ʈʘʥʝʝ ʩʦʦʙʱʘʣʦʩʴ, ʯʪʦ ʩʨʝʜʥʷʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʣʠʮ ʩ 

ʀʃʌ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 2 ʜʦ 5 ʣʝʪ [9].  

ʇʦʩʣʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʠʘʛʥʦʟʘ ʀʃʌ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʢʘʞʜʦʛʦ ʯʝʪʚʝʨʪʦʛʦ 

ʧʘʮʠʝʥʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 5 ʣʝʪ. ʉʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦ ʚʳʞʠʚʘʝʤʦʩʪʠ ʣʠʮ ʩ ʀʃʌ 
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ʧʨʠʚʦʜʷʪ ʠ ʜʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ [10]. ʇʦ ʨʘʟʥʳʤ ʜʘʥʥʳʤ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ  ʀʃʌ 

ʚʘʨʴʠʨʫʝʪ ʦʪ 14 ʜʦ 42,7 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ [11, 12].  

ɺ ʉʐɸ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ  ʀʃʌ ʩʦʩʪʘʚʣʷʝʪ 18,2 ʩʣʫʯʘʷ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ [13]. 

ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʀʃʌ ʩʦʩʪʘʚʣʷʝʪ 20-30% ʚ ʩʪʨʫʢʪʫʨʝ ʚʩʝʭ ʩʣʫʯʘʝʚ ʠʜʠʦʧʘʪʠʯʝʩʢʦʡ 

ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʡ ʧʥʝʚʤʦʥʠʠ, ʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ð ʦʪ 7 ʜʦ 17 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ 

[14]. ʅʫʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʧʨʠʤʝʨʥʦ ʫ 5 % ʙʦʣʴʥʳʭ ʀʃʌ ʠʤʝʝʪ ʥʘʩʣʝʜʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ [15] 

ʩ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʤ ʥʘʩʣʝʜʦʚʘʥʠʝʤ ʛʝʥʘ ʬʠʙʨʦʟʘ ʣʝʛʢʠʭ. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ 

ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ, ʀʃʌ ʙʦʣʝʶʪ ʥʝʩʢʦʣʴʢʦ ʯʘʱʝ ʤʫʞʯʠʥʳ, ʯʝʤ ʞʝʥʱʠʥʳ [16].  

ʀʃʌ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʫ ʣʶʜʝʡ ʩʨʝʜʥʝʛʦ ʠ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ (ʚʦʟʨʘʩʪ 65% 

ʧʘʮʠʝʥʪʦʚ ʥʘ ʤʦʤʝʥʪ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʩʦʩʪʘʚʣʷʝʪ 60 ʣʝʪ ʠ ʙʦʣʝʝ) [17]. ɺ ʢʘʯʝʩʪʚʝ 

ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʀʃʌ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʘʙʘʢʦʢʫʨʝʥʠʝ, ʧʦʞʠʣʦʡ ʠ ʩʪʘʨʯʝʩʢʠʡ ʚʦʟʨʘʩʪ, 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʛʘʩʪʨʦʵʟʦʬʘʛʝʘʣʴʥʘʷ ʨʝʬʣʶʢʩʥʘʷ ʙʦʣʝʟʥʴ, ʢʦʥʪʘʢʪ ʩ 

ʘʵʨʦʧʦʣʶʪʘʥʪʘʤʠ, ʘ ʪʘʢʞʝ ʣʘʪʝʥʪʥʳʝ ʠʥʬʝʢʮʠʠ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ. ʉʪʦʠʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ 

ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʘ ʨʠʩʢʘ ʀʃʌ ʠ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ. 

ʊʘʢ, ʚ ʨʘʙʦʪʝ Figueroa, Ma Cecilia Garc²a-Sancho ʠ ʩʦʘʚʪʦʨʦʚ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʤ ʚ ʞʫʨʥʘʣʝ 

ñRespiratory medicineò, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 2-ʛʦ ʪʠʧʘ ʩʨʝʜʠ ʣʠʮ ʀʃʌ ʚʩʪʨʝʪʠʣʩʷ ʚ 11,3% 

ʩʣʫʯʘʝʚ, ʪʦʛʜʘ ʢʘʢ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ï ʪʦʣʴʢʦ ʚ 2,9 % (ʦʪʥʦʰʝʥʠʝ ʰʘʥʩʦʚ = 4,3; 95% 

ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ = 1,9ï9,8; p<0,0001) [18].  

ɺ ʤʝʪʘ-ʘʥʘʣʠʟʝ, ʧʨʦʚʝʜʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ Bai L, Zhang L, Pan T, Wang W, Wang D, 

Turner C ʠ He H ʪʘʢʞʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʀʌʃ (ʦʪʥʦʰʝʥʠʝ 

ʰʘʥʩʦʚ = 1,65; 95% ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ = 1,30ï2,10; p<0,0001) [19].  

ʂʨʦʤʝ ʪʦʛʦ, ʘʢʪʠʚʥʦ ʦʙʩʫʞʜʘʶʪʩʷ ʠ ʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʧʨʠʩʫʪʩʪʚʠʝ ʢʦʪʦʨʳʭ 

ʫʚʝʣʠʯʠʚʘʶʪ ʨʠʩʢ ʀʌʃ. ʊʘʢ, ʚ ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʫʪʘʮʠʠ ʛʝʥʦʚ 

ʪʝʣʦʤʝʨʘʟʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʧʦʣʠʤʦʨʬʠʟʤ ʛʝʥʘ MUC5B (Mucin 5B, Oligomeric Mucus/Gel-

Forming), ʠʟʤʝʥʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ ʙʝʣʢʠ ʩʫʨʬʘʢʪʘʥʪʘ (Surfactant Protein 

A2) [20, 21].  

ɺ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʧʦʜʯʝʨʢʥʫʪʦ, ʯʪʦ ʫʢʦʨʦʯʝʥʠʝ ʪʝʣʦʤʝʨ, ʚʦʟʥʠʢʘʶʱʝʝ 

ʧʨʠ ʛʝʥʦʤʥʳʭ ʤʫʪʘʮʠʷʭ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʘʧʦʧʪʦʟʦʤ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʵʧʠʪʝʣʠʷ, ʷʚʣʷʶʱʝʛʦʩʷ 

ʦʜʥʠʤ ʠʟ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʀʃʌ [22]. ʅʝʜʘʚʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʦʙʦʙʱʠʣʠ 

ʨʦʣʴ ʤʫʪʘʮʠʠ ʛʝʥʦʚ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʀʃʌ [23, 24].  

ʀʩʩʣʝʜʦʚʘʪʝʣʠ S.K. Mathai ʠ D.A. Schwartz (2020) ʩʦʦʙʱʘʶʪ, ʯʪʦ MUC5B ʢʦʜʠʨʫʝʪ 

ʤʫʮʠʥ-5B, ʦʩʥʦʚʥʦʡ ʢʦʤʧʦʥʝʥʪ ʩʣʠʟʠ ʥʘ ʤʥʦʛʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ (ʚʢʣʶʯʘʷ 

ʩʣʶʥʫ, ʰʝʡʢʫ ʤʘʪʢʠ ʠ ʣʝʛʢʠʝ), ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʠʤʤʫʥʥʦʡ ʬʫʥʢʮʠʠ 

ʣʝʛʢʠʭ [24].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʘʢʪʦʨʳ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʨʘʟʚʠʪʠʝʤ ʀʃʌ, ʠʟʫʯʘʶʪʩʷ ʘʢʪʠʚʥʦ 

[25, 26]. ʈʝʩʧʠʨʘʪʦʨʥʳʤ ʩʠʤʧʪʦʤʦʤ ʀʃʌ ʷʚʣʷʝʪʩʷ ʩʫʭʦʡ ʢʘʰʝʣʴ. ɺ ʧʨʦʜʚʠʥʫʪʦʡ ʩʪʘʜʠʠ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠ ʦʙʦʩʪʨʝʥʠʠ ʚʦʟʤʦʞʝʥ ʧʨʦʜʫʢʪʠʚʥʳʡ ʢʘʰʝʣʴ ʩ ʛʥʦʡʥʦʡ ʤʦʢʨʦʪʦʡ. 

ʆʜʳʰʢʘ ʫ ʙʦʣʴʥʳʭ ʩ ʀʃʌ ʚ ʥʘʯʘʣʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʷʚʣʷʝʪʩʷ ʚʦ ʚʨʝʤʷ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. 

ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʠʣʝʥʠʝ ʦʜʳʰʢʠ, ʯʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʦʛʨʘʥʠʯʠʚʘʝʪ ʬʠʟʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʙʦʣʴʥʳʭ. ʂʘʢ ʫʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʧʘʮʠʝʥʪʳ ʩ 

ʀʃʌ ʫʩʧʝʚʘʶʪ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʩʚʦʝʡ ʦʜʳʰʢʝ, ʪ.ʢ. ʙʦʣʝʟʥʴ ʧʨʦʛʨʝʩʩʠʨʫʝʪ ʜʦʚʦʣʴʥʦ 

ʤʝʜʣʝʥʥʦ, ʘʢʪʠʚʥʦʩʪʴ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʠ ʦʥʠ ʧʝʨʝʭʦʜʷʪ ʢ ʙʦʣʝʝ ʧʘʩʩʠʚʥʦʤʫ ʦʙʨʘʟʫ 

ʞʠʟʥʠ [22].  

ɺ ʦʪʜʘʣʝʥʥʦʤ ʧʝʨʠʦʜʝ ʀʃʌ ʤʦʛʫʪ ʧʨʠʩʦʝʜʠʥʠʪʴʩʷ ʜʨʫʛʠʝ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʧʨʦʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ: ʤʳʰʝʯʥʘʷ ʩʣʘʙʦʩʪʴ, ʫʪʦʤʣʷʝʤʦʩʪʴ, ʠʟʤʝʥʝʥʠʝ ʥʦʛʪʝʚʳʭ ʬʘʣʘʥʛ ʚ 

ʚʠʜʝ ʙʘʨʘʙʘʥʥʳʭ ʧʘʣʦʯʝʢ, ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ. ɺʝʩʴʤʘ ʭʘʨʘʢʪʝʨʥʦʡ  ʘʫʩʢʫʣʴʪʘʪʠʚʥʦʡ 
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ʩʠʤʧʪʦʤʘʪʠʢʦʡ ʩʦ ʩʪʦʨʦʥʳ ʣʝʛʢʠʭ ʷʚʣʷʝʪʩʷ ʢʨʝʧʠʪʘʮʠʷ (ʭʨʠʧʳ ñVelcroò), ʩʨʘʚʥʠʚʘʝʤʘʷ ʩ 

ʟʘʩʪʝʞʢʦʡ-ʤʦʣʥʠʝʡ. ʅʘ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʀʃʌ ʠʥʩʧʠʨʘʪʦʨʥʘʷ ʢʨʝʧʠʪʘʮʠʷ ʥʝʛʨʦʤʢʘʷ ʠ 

ʚʳʩʦʢʘʷ ʧʦ ʯʘʩʪʦʪʝ [22]. ʉʦ ʚʨʝʤʝʥʝʤ ʫ ʙʦʣʴʥʳʭ ʀʃʌ ʠʥʩʧʠʨʘʪʦʨʥʘʷ ʢʨʝʧʠʪʘʮʠʷ 

ʧʨʠʦʙʨʝʪʘʝʪ ʛʨʫʙʳʡ ʦʪʪʝʥʦʢ. ʉʪʦʠʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʢʨʝʧʠʪʘʮʠʷ ʫ ʙʦʣʴʥʳʭ ʀʃʌ 

ʚʳʩʣʫʰʠʚʘʝʪʩʷ ʥʘ ʚʳʩʦʪʝ ʚʜʦʭʘ (ʚ ʢʦʥʝʯʥʦ-ʠʥʩʧʠʨʘʪʦʨʥʳʡ ʧʝʨʠʦʜ). ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʀʃʌ, 

ʧʦ ʤʝʨʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʜʳʭʘʪʝʣʴʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, 

ʮʝʥʪʨʘʣʴʥʳʡ (ʜʠʬʬʫʟʥʳʡ) ʮʠʘʥʦʟ, ʣʝʛʦʯʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ, ʫʩʠʣʝʥʠʝ II ʪʦʥʘ ʥʘʜ ʣʝʛʦʯʥʦʡ 

ʘʨʪʝʨʠʝʡ, ʪʘʭʠʢʘʨʜʠʷ, ʥʘʙʫʭʘʥʠʝ ʰʝʡʥʳʭ ʚʝʥ, ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʦʪʝʢʠ ʠ ʪ.ʧ. 

ɼʠʘʛʥʦʟ ʀʃʌ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʦʩʥʦʚʘʥʠʠ ʭʘʨʘʢʪʝʨʥʳʭ ʜʘʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʪʦʤʦʛʨʘʬʠʠ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʦʚ ʙʠʦʧʩʠʠ ʣʝʛʢʦʛʦ. ɺ ʫʧʦʤʷʥʫʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʠʛʨʘʝʪ 

ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʀʃʌ ʠ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʜʠʘʛʥʦʟ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 2/3 

ʩʣʫʯʘʝʚ [5].  

ʊʨʫʜʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠʢʠ ʀʃʌ ʦʙʫʩʣʦʚʣʝʥʳ ʩʢʫʜʥʦʩʪʴʶ ʥʘʯʘʣʴʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʦʷʚʣʝʥʠʡ, ʩʣʦʞʥʦʩʪʴʶ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʥʘ ʨʘʟʚʝʨʥʫʪʦʡ ʩʪʘʜʠʠ ʠ 

ʦʪʩʫʪʩʪʚʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ [6]. ʇʨʠʤʝʯʘʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʥʘʣʠʯʠʝ ʜʦʩʪʦʚʝʨʥʳʭ ʂʊ-ʧʨʠʟʥʘʢʦʚ ʦʙʳʯʥʦʡ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʡ ʧʥʝʚʤʦʥʠʠ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʯʠʪʘʶʪ ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʀʃʌ ʙʝʟ ʙʠʦʧʩʠʠ ʣʝʛʢʦʛʦ. ʊʘʢ ʢʘʢ, 

ʂʊ-ʢʘʨʪʠʥʘ ʪʠʧʠʯʥʦʡ ʦʙʳʯʥʦʡ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʡ ʧʥʝʚʤʦʥʠʠ ʧʦ ʜʘʥʥʳʤ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʪʦʤʦʛʨʘʬʠʠ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʥʘʣʠʯʠʝʤ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ 

ʪʠʧʠʯʥʦʡ ʦʙʳʯʥʦʡ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʡ ʧʥʝʚʤʦʥʠʠ ʧʦ ʜʘʥʥʳʤ ʙʠʦʧʩʠʠ ʣʝʛʢʦʛʦ ʚ 90-100% 

ʩʣʫʯʘʝʚ [5]. ʂ ʪʦʤʫ ʞʝ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʪʠʧʠʯʥʳʝ ʧʨʠʟʥʘʢʠ ʀʃʌ ʥʘ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʪʦʤʦʛʨʘʬʠʠ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʢʣʠʥʠʯʝʩʢʦʡ ʩʠʤʧʪʦʤʘʪʠʢʦʡ ʧʦʟʚʦʣʷʶʪ 

ʠʟʙʝʞʘʪʴ ʚʳʧʦʣʥʝʥʠʷ ʦʪʢʨʳʪʦʡ ʙʠʦʧʩʠʠ ʣʝʛʢʦʛʦ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʙʠʦʧʩʠʠ ʣʝʛʢʦʛʦ, ʪʦ ʦʥʘ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠ çʚʦʟʤʦʞʥʦʤ ʀʃʌè. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʩʪʝʪ ʯʠʩʣʦ ʙʦʣʴʥʳʭ ʀʃʌ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ ʥʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʀʃʌ ʙʳʣʠ ʧʨʠʚʝʜʝʥʳ ʚ ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ 

ʥʘʤʠ ʩʝʨʠʠ ʦʙʟʦʨʥʳʭ ʩʪʘʪʝʡ [27,28,29]. ɼʣʷ ʪʝʨʘʧʝʚʪʦʚ ʠ ʩʝʤʝʡʥʳʭ ʚʨʘʯʝʡ ʀʃʌ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝʩʦʤʥʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢʘʢ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʣʘʥʝ. ɺ ʵʪʦʡ 

ʩʚʷʟʠ, ʥʠʞʝ ʤʳ ʧʨʝʜʩʪʘʚʣʷʝʤ ʢʣʠʥʠʯʝʩʢʠʡ  ʩʣʫʯʘʡ ʀʃʌ ʠʟ ʥʘʰʝʡ ʧʨʘʢʪʠʢʠ. 

 

ʆʧʠʩʘʥʠʝ ʩʣʫʯʘʷ 

ʇʘʮʠʝʥʪʢʘ ʋ., 63 ʣʝʪ, ʧʦʩʪʫʧʠʣʘ ʚ ʦʪʜʝʣʝʥʠʝ ʧʫʣʴʤʦʥʦʣʦʛʠʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʛʦʩʧʠʪʘʣʷ 

ʄɿ ʠ ʉʈ ʂʈ (ʛ. ɹʠʰʢʝʢ) ʚ ʘʧʨʝʣʝ 2021 ʛ ʩ ʞʘʣʦʙʘʤʠ ʥʘ ʦʜʳʰʢʫ ʚ ʧʦʢʦʝ, ʫʩʠʣʠʚʘʶʱʫʶʩʷ ʧʨʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʝ ʠʣʠ ʧʨʠ ʭʦʜʴʙʝ ʠ ʩʦʧʨʦʚʦʞʜʘʶʱʫʶʩʷ ʩʫʭʠʤ ʢʘʰʣʝʤ.  

ɸʥʘʤʥʝʟ. ɺ ʪʝʯʝʥʠʝ 10 ʣʝʪ ʦʪʤʝʯʘʝʪ ʩʫʭʦʡ ʢʘʰʝʣʴ, ʧʦ ʧʦʚʦʜʫ ʯʝʛʦ ʥʝʦʜʥʦʢʨʘʪʥʦ 

ʣʝʯʠʣʘʩʴ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ, ʧʨʠʥʠʤʘʣʘ ʤʫʢʦʣʠʪʠʯʝʩʢʠʝ ʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ ʩ 

ʚʨʝʤʝʥʥʳʤ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʵʬʬʝʢʪʦʤ. ʉʦ ʩʣʦʚ ʧʘʮʠʝʥʪʢʠ, ʢʘʰʝʣʴ ʥʦʩʠʣ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʡ 

ʭʘʨʘʢʪʝʨ. ʉʪʦʠʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʤʝʩʪʘ ʧʨʦʞʠʚʘʥʠʷ  ʧʘʮʠʝʥʪʢʘ ʦʪʤʝʯʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʢʘʰʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ. ʈʘʥʝʝ ʙʨʦʥʭʦʣʠʪʠʢʠ ʥʝ ʧʨʠʥʠʤʘʣʘ. 

ʇʦʩʣʝʜʥʠʝ 2 ʛʦʜʘ ʧʘʮʠʝʥʪʢʘ ʩʪʘʣʘ ʟʘʤʝʯʘʪʴ ʦʜʳʰʢʫ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ, ʯʪʦ ʧʦʙʫʜʠʣʦ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʦʙʟʦʨʥʫʶ ʨʝʥʪʛʝʥʦʛʨʘʬʠʶ ʣʝʛʢʠʭ (ʈʠʩʫʥʦʢ 1) ʠ ʂʊ ʦʨʛʘʥʦʚ 

ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʛʜʝ ʚʳʷʚʣʷʣʠʩʴ ʠʟʤʝʥʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʬʠʙʨʦʟʘ ʣʝʛʢʠʭ (ʈʠʩʫʥʦʢ 2).  

ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʦʙʟʦʨʥʦʡ ʨʝʥʪʛʝʥʦʛʨʘʤʤʝ ʚʠʜʥʳ ʠʟʤʝʥʝʥʠʷ ʪʢʘʥʠ ʣʝʛʢʠʭ ʚ ʚʠʜʝ 

ʤʝʣʢʦʩʝʪʯʘʪʦʡ ʜʝʬʦʨʤʘʮʠʠ ʧʫʣʴʤʦʥʘʣʴʥʦʛʦ ʨʠʩʫʥʢʘ ʟʘ ʩʯʝʪ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 

ʇʨʠʯʝʤ, ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʙʦʣʝʝ ʚʳʨʘʞʝʥʳ ʚ ʢʦʨʪʠʢʘʣʴʥʳʭ ʦʪʜʝʣʘʭ ʣʝʛʢʠʭ ʠ ʥʦʩʷʪ 

ʜʚʫʩʪʦʨʦʥʥʠʡ ʭʘʨʘʢʪʝʨ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘʜ ʜʠʘʬʨʘʛʤʦʡ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ 
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ʫʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʘ ʣʝʛʢʠʭ, ʚʳʩʦʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʫʧʦʣʘ ʜʠʘʬʨʘʛʤʳ ʠ ʙʦʣʝʝ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʝʨʜʝʯʥʦʡ ʪʝʥʠ. ʂʦʨʥʠ ʣʝʛʢʠʭ ʨʘʩʰʠʨʝʥʳ ʟʘ ʩʯʝʪ ʨʘʩʰʠʨʝʥʠʷ 

ʢʨʫʧʥʳʭ ʣʝʛʦʯʥʳʭ ʘʨʪʝʨʠʡ ʠ ʥʝʙʦʣʴʰʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʙʨʦʥʭʦʧʫʣʴʤʦʥʘʣʴʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ 

ʫʟʣʦʚ (ʈʠʩʫʥʦʢ 1). ʈʘʜʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ ʚ 10% 

ʩʣʫʯʘʝʚ ʫ ʣʠʮ ʩ ʀʃʌ ʠʟʤʝʥʝʥʠʷ ʚ ʣʝʛʦʯʥʦʡ ʪʢʘʥʠ ʤʦʛʫʪ ʥʝ ʚʳʷʚʣʷʪʴʩʷ.  

ʅʘ ʂʊ ʣʝʛʢʠʭ (ʈʠʩʫʥʦʢ 2) ʫ ʥʘʰʝʡ ʧʘʮʠʝʥʪʢʠ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʨʝʪʠʢʫʣʷʨʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʥʘ ʬʦʥʝ ʥʝʠʟʤʝʥʝʥʥʦʡ ʧʦ ʪʠʧʫ ʤʘʪʦʚʦʛʦ ʩʪʝʢʣʘ ʣʝʛʦʯʥʦʡ ʪʢʘʥʠ (ʈʠʩʫʥʦʢ 2. ɸ, ɹ, 

ʈʠʩʫʥʦʢ 3. ɺ, ɻ).  
 

   
ʈʠʩʫʥʦʢ 1. ʆʙʟʦʨʥʘʷ 

ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ ʣʝʛʢʠʭ 

ʈʠʩʫʥʦʢ 2. ʊʠʧʠʯʥʘʷ ʢʘʨʪʠʥʘ ʦʙʳʯʥʦʡ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʡ 

ʧʥʝʚʤʦʥʠʠ: A - ɹ  çʩʦʪʦʚʦʝè ʣʝʛʢʦʝ ʥʘ ʬʨʦʥʪʘʣʴʥʳʭ ʧʣʦʩʢʦʩʪʷʭ 

 

ʈʝʪʠʢʫʣʷʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʳ ʚ ʢʦʨʪʠʢʘʣʴʥʳʭ ʦʪʜʝʣʘʭ, ʚʩʣʝʜʩʪʚʠʝ 

ʫʪʦʣʱʝʥʠʷ ʚʥʫʪʨʠʜʦʣʴʢʦʚʳʭ ʧʝʨʝʛʦʨʦʜʦʢ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʫʤʝʨʝʥʥʦ 

ʚʳʨʘʞʝʥʥʦʝ ʩʦʪʦʚʦʝ ʣʝʛʢʦʝ (ʈʠʩʫʥʦʢ 3. ɺ, ɻ).  
 

 

 

 

ʈʠʩʫʥʦʢ 3. ʂʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ð ɺ, ɻ. ɸʢʩʠʘʣʴʥʳʡ ʩʨʝʟ / ʬʨʦʥʪʘʣʴʥʘʷ ʨʝʬʦʨʤʘʮʠʷ. 

ʍʦʨʦʰʦ ʚʠʜʥʳ ʜʠʬʬʫʟʥʳʝ ʜʚʫʩʪʦʨʦʥʥʠʝ ʨʝʪʠʢʫʣʷʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʣʝʛʢʠʭ çʤʝʜʦʚʳʭ ʩʦʪè  

 

ɺ ʩʚʷʟʠ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʥʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢʘʰʣʷ ʠ ʧʨʠʩʦʝʜʠʥʝʥʠʝʤ ʦʜʳʰʢʠ, ʧʘʮʠʝʥʪʢʝ 

ʚʥʦʚʴ ʥʘʟʥʘʯʝʥʘ ʂʊ ʣʝʛʢʠʭ (ʈʠʩʫʥʦʢ 4) ʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʦʙʩʣʝʜʦʚʘʥʠʝ ʫ ʧʫʣʴʤʦʥʦʣʦʛʘ-

ʪʝʨʘʧʝʚʪʘ (ʊʘʙʣʠʮʘ 1). 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʢʣʠʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ ʀʃʌ ʦʙʳʯʥʦ ʷʚʣʷʝʪʩʷ ʭʨʦʥʠʯʝʩʢʠʤ ʠ 

ʤʝʜʣʝʥʥʦ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ. ʆʜʥʘʢʦ, ʫ ʥʝʢʦʪʦʨʳʭ ʙʦʣʴʥʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʙʳʩʪʨʦʝ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. ʅʝʨʝʜʢʦ ʧʨʠ ʀʃʌ ʨʘʟʚʠʚʘʶʪʩʷ ʦʩʪʨʳʝ ʫʭʫʜʰʝʥʠʷ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʳʭ ʥʘ ʬʦʥʝ ʧʥʝʚʤʦʥʠʠ, ʧʥʝʚʤʦʪʦʨʘʢʩʘ, ʩʝʨʜʝʯʥʦʡ 
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